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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmmMa mo XWMUU Ha YPOBHE CpeaHEro odimiero odpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepaibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIn3yIonmx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KEHHM
«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 ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIu(dPEepeHIIMPOBAHHOTO,
npouibHOr0 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TaKxkKe s
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLINH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOoApOOHYI0O  WHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
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-METOJUYECKAsA, peaNu3alusi KOTOpoil 00ecrneuynBaeT
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
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHMS U TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax WTOTOBOM aTrTecTtani B (opMe €IUHOr0 TOCYIapCTBEHHOTO
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 CTPYKTYpHUPOBAaHHE €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 JIOTUKH MOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpelHero oOmero 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 BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISIOIIEH COAEpKAHMUSI Y4YEOHOro mpeaMeTra «XUMUsD)
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 YpOBHEH 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 XHUMHUYECKHX
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 ONPENEAEHHBIA MPOPUIb 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
oOpazoBaTeILHON MPOrpaMMBbl CPEIHETO 00IIeT0 00pa30BaHUs U3yUCHUE 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
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, 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 CTPYKTYpPHOU
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» COCTaBISE€T 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 H3YYEHHs MpeaMeTa oOecredyeHa BO3MOXKHOCTH
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIriayOIeHUs PeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUs peakluid,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHAETCS 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
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XMMUM Py
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP KaHKE KyPCOB XUMHH YTITyO0IEHHOTO
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 npoduiis 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
(MonekymsipHas 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 OyleT UMETh OpraHudeckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTB JiJIst 00J1€€ 00CTOSITENIbHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aly KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTBI, KakK
JUOUABL, O€JIKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIy’KaT OCHOBOM Il M3Y4YEHHsS] CYUIHOCTH MpPOIECCOB (POTOCHMHTE3a, JbIXaHUS,
NUIIEBAPEHUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM M3y4eHHe NpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMU MPEIMETAMHU.

[Ipu n3yyenuun yueOHOro npeamera « XuMus» Ha yriyoJI€HHOM ypPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOTO M CpeIHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE),
3aJjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM AEITEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. Pemenne 3Toi 3a1a4m Ha
yrayOJ€HHOM YpOBHE M3YYEHMs IpEeAMETa NpeaAroyiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B O0ECHeYeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, SHEPTeTUYECKON M MUIIEBOM 0€30IacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCreYeHnn panUoOHaJIbHOTO MHPUPOJONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIFOLIEH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOEHMHU BEIECTBA Ha Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX INPOTEKaHUS XUMUYECKUX pPEAKLUH, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX cUcTeMax, 00 00mux
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOy4Jarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JUJIsI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTO pEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHUEH, TIPOrHO3UPOBAHMS,



aHaJln3a U OIICHKHU C TIO3UIINI SKOJIOTrH4YeCKOoi 6€30MacHOCTH MOCIeICTBUN
OBITOBOI M MPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM MIPOU3BOJICTBOM, HCIIOIH30BAaHUEM U MEPEPaOOTKON BEIIECTB;
yri1yOJieHHe IPeACTaBIEHUI 0 HAyYHBIX METO/1aX O3HAHMSI, HEOOXOAUMBIX
Ul TpUOOpPETEHHUsT YMEHUN OpUEHTHPOBATbCSI B MHUpPE BEIIECTB U
OOBSICHEHHsS] XMMHUYECKUX SBIICHUH, HMMEIOIIMX MECTO B NPHUPOJE, B
IIPAKTUYECKOM JEATEIBHOCTH U IIOBCEHEBHOM KU3HMU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NMpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTU SIBJICHHA TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHWUS
0O0IIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCIIOBUIO YCTIEIIHON MpodeccuoHaIbHOM U 0011IeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMUpOBaHUE YMEHHMI M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOUN KYJIbTYphl, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOM JAEATEIBHOCTH.

OO011ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHUH Ha yTIyOJIeHHOM
YpOBHE cpeaHero ooiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 Jaca B Hefiento), B 11 kiacce — 102 gaca (3 yaca B HEZIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEKTPOHHOE CTPOEHHE aToma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbINM). TUNBl NEpEeKpbIBAHUS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii 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 coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

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

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3iiaMy OpraHWYECKUX BEIIECTB U MaTEepHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyIfiMBaHWE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. 'omonornueckuil psj ankaHoB, oOmas ¢hopmysa, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
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
CTPOCHHSI U XUMHUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIAH, IUKIOOYTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKCHOB, SP>-TUOPHAN3ALIMS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHHMs, 3aMEIICHHUS B O-II0JOKEHUE IPU JIBOWHOW CBS3M,
nonuMepu3anuu u okucienus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSDKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anmsi aTOMHBIX opOuTanel yriepona. OuU3nyecKkue CBOMCTBA AJKMHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUN IIPUCOCANHEHM, TUMEPU3ALIMU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHHS] U IPUMEHEHUE
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: PeaklUy 3aMelIeHUs] B O€H30JbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHW NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaaUKaAIOB, KapOOKCHIBLHOM,
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.
KameHHbIi yroias u mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaelCcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[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 (PAaCTBOPUMOCTD), 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 OPTaHMYECKUX BELIECTBAX, TOJyYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKomyeHUE C¢ koyuekiusaMu «Hedts» u «Yromby, ¢ odpasmamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaimme opranudyeckue coeJUHECHUS.

[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 MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs M TMPUMEHEHHUE OJIHOATOMHBIX
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! PEaKIUsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

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



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

KapOoHWIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE 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 anbAETUAOB, 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 MPEJENbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

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

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 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 xapakTepucTika yriaeBoaoB. Kinaccudukanus yriaeBoaoB (MOHO-, AU-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUe 3PUpoB Letoa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIIepUMEHTAIbHBIE METOJbl W3Y4YEHHsS BEHIECTB M HUX MOpEeBpalICHUN:
PaCcTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETH]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCHAOM
Meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel u  (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OpraHunvecKue coeJuHeHUsl.

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

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psigaa. CTpoeHUe aHWJIWHA.
B3aumHoe BiMsHHUE Tpynm aToMOB B MoOJIeKyJie aHWiInHA. (OcoOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHmwinH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lojydeHue aHWIMHA W3
HUTPOOEH30a.

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

benku kak mnpupojHbie moauMepbl. llepBuyHasi, BTOpUYHAs W TpETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIlus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peEIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSST MOJIEKYIsIpHAas



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

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKaApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM JOJIIM DJIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (OpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB NOJYYEHUS, ONPEAEIICHUE JOIH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU 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, Kiaccupukanus, HaOJIIOJECHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOCHCTeMa, Ouocdepa, MeTadO0IN3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, JKUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONAEMbI€, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IHUTAHMA,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH H
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OpPOMTAIISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MUTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIaM U IepruogaM. 3Ha4YEHNE EPUOINIECKOTO
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
HACBIIIAaEMOCTh KOBAJIECHTHOW CBs3u. KpaTHbelie cBsa3u. BonopongHas CBA3b.
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 cOoeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

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

[Tonsatne o mucnepcHeix cucremax. Mctuaubie 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 HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS! U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTanTa
XUMHYECKOT0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass aucconmanus. CuibHble MW Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, U3YUYECHUE BIMSIHUSA PA3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandeckoi cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ npuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, CrocoObl MONydeHwus, (puandeckue u
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOpOAbI. BaxkHeuIe KUCI0OpOaCOaEpKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHe u
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepoi(1V), oxcua
cepbI(V1). CepHucTas v cepHast KUCJIOTHI U UX coti. OCOOEHHOCTH CBOWCTB CEPHO
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprumMeHenne azorta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHocOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue dochopa u ero coemuHeHui. dochopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDPHUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIU. AKTUBUPOBAHHBIA Yyroib, ancopOuusd. DyinepeHsl, rpadeH, yriepoJHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMuusi(1V), KpemHHEBash KHUCIIOTa, CUJIMKATBHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaysioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrue
dbusznyeckue cBoWcTBa MeTauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAZl  HampspkeHu  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MMUPOMETAJUTYPIusl,
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, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. Maruuii u KaublMil: mosnydyeHue, (u3HUecKue u
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: nosydeHue, (pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BeIIeCTBA M €ro coeauHeHui. AmdoTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast  xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

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

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanaus, €ro OKMCJIUTEIbHbBIE CBOMCTBA.

@u3NuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

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

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenue
[IAHKA U €TI0 COeINHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, ¢docdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJICWCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKeJie3a C PacTBOPAMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorens», «Cepa U e€ coenuHeHus», «A30T U hochop M UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanus. Hayunsie
MPUHIIUATBI OPTaHU3AlMN XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliyieHHbIE CITIOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIICCTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHBIE CMIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nociaeAcTBus. Posib xumun B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKu. Poib xumun B
o0ecreueHnH MUIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBumna
0€30IacCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU 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 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BENIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUHU, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOJM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BbIXO/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHUYeCKOM XMMHH B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILUS, MEPUOIUUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BbEM, arperaTHOE COCTOSIHHME BEIIECTBA, HJICANIbHBIA Tra3, (PU3NYECKUe
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, 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 MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMUILEBAsI MTPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMUCST POCCHUICKON T'paXJaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIEJU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEILHOCTH.

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 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHIOJHEHUU 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

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCJEACTBUN
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:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
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
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

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

MOHMMAHMS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOTH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh HX;

HAJIM4HsI PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKAaTHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
(GOpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O 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
LIMBUJIM3ALMU: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BaKHOM POJIU B CO3JaHUH
HOBOW 0a3bl MaTepUalbHON KyJIbTYypbl, B pELIEHUU TJ0O0ANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIMHBI, 0OECIIEUCHUH YCIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSCHEHHUS SBJICHHUI OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJIbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

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 TpyJAa B pazNuuHbIX chepax nmpodeccruoHaaIbHOM
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



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

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOYYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(PHUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAYyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETEHITUN 00YyJarOIIIXCS;
CIOCOOHOCTD OOyJarOIIIXCS WCITI0JIB30BaTh OCBOCHHBIC

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

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHre JeCTBUS:

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

ONpeAesaTh LENH JESITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W 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 IMOHITHS JJISI OOBSCHCHHS OTISIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOM peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/iad, MPUMEHSTh



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

2) 6a30BbIe HCCIEN0BATEIbCKHE ICHCTBUS:

BJIAJCTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XMUMHYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W  IIPOBEICHMUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €r0 pe3yNbTaT, (OpMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POJAEIaHHON paldoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HAy4yHO-
NoMmyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpoOpMalMK, HEOOXOAWMOM [JIsl BBINOJIHEHUS YYEeOHBIX 3aaad
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
uHbOpMaIel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAJIoTa U/UiTu
JUCKYCCHH, BBICKA3bIBATh UIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TMPE3CHTAIMEH Pe3ylbTaTOB IO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCIEAOBAHUHN IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSTENIbHOCTD, Ompezensas €€ Ield U 3aJayd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aJ7ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT ClieuupruuecKue as
y4eOHOTo mpeaMera « XuMHUs Hay4dHbIe 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUMN 11O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe II0 XHMHUU TPEIMETHBIE PEe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckass XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYCHUU YCTOMYUBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieuyeHun palMOHAIBHOTO
MIPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUSI W OOIICH KyJIbTYpPhI
YEJIOBEKa, a TAKKE IKOJIOTHUESCKH 00OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

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 aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBINA CKEIET, (YHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs] DHEPrUM TMPH XUMUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEaKIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MMPOTEKAHUS, O B3aUMHOM BIIMSIHUU aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3dexTi, opueHtantsl | u |l pona);
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUUYECKOU
JEeATEIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMHAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

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

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM U PacKphIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB AJIS WILTIOCTpAIUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMU: YCTAaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJIbMUTUHOBAS KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
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
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOKHBIX 3(QHUPOB, KUPOB, HUTPOCOECIAWHEHUN U AMUHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- W  MOJIKCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKHX pEAKIUHA C HCMOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
¥ TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHMS XapaKT€pU30BaTh UCTOUHUKH YIJIEBOJIOPOJHOTO
CBIpbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 EPepadOTKH U MPAKTUIECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUH, MOJECIUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

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



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHHUsSl CYIIHOCTH MaTe€pUaIbHOTO €JAWHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaMm
U YpPaBHEHUSAM XMMHUYECKUX DPEAKIUN C MCIOJIb30BaHUEM (PU3NUYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
UCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pelIeHud mpoliieM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX 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:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS 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 TTokasaresis [1/1K;

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(MOPMAITUHU B PA3TMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAy4YHas
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 W HeopraHudecKas
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 €€ pOJM B OOECIEUEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUKM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YelOBEeKa, a Takxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHNE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, IO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000J109Ka aTtoMma, 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, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIuU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN 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 MEXaHU3MaX XUMHUUYECKUX PEaKIHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOIb30BAHUH BaKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



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

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

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMHU 0 PA3IUYHBIM MpU3HAKaM (YUCIIY 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 PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa [l
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX JJIEMEHTOB 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 WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWd  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHS ),



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEUIEHUSI XUMUYECKOTO0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; LEIeCO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (PEeaIbHBIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
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 YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 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 JI0Jsl BEIIECTBA B PAacCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEN C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BbIXO/a MPOAYKTA PEaKINK; 00BEMHBIX OTHOIIIEHUH T'a30B;

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 TOMOIIbIO HWHIWKATOPOB, HM3yYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawiely u  «Hemeramisy) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOpMYIUPOBATH 11€JTh UCCIICOBAHUS, TIPECTABISATH B Pa3IMYHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUiIa TIOJIb30BAHUS XHMUYECKOM
nocyol u j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4yHas
JUTEepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUCCKYIO HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoMa. [leproanyeckuii 3aKoH
11 u [leproanueckas cHCTEMa XUMHYECKHUX 9 bubmorexa LHOK
' pHOA https://m.eds00.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubmmoreka [JOK
' BEILECTB https://m.edso00.ru/2dd57f24
bubnunoreka LIOK
13 AMMIHECKIC Pkt 19 L 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
bubmmoteka IIOK
21 Hemeraet 31 L 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
22 Merant 23 L 2 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumus 4 Xu3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Hpez[MeT " 3HAYCHHC Opl"&HPI‘ICCKOfI XUMHHU, IPEACTABICHUEC O MHOFOO6paSI/II/I OpTraHU4Y€CKUX

KoauuecTBO 4acoB

Bcero

1 . 1
COeAMHEHUN

9 DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa (OCHOBHOE M BO30YKIEHHOE COCTOSIHUS ). BaneHTHbIe 1
BO3MO>XHOCTH aToMa yriiepoja

3 XUMHUECKasi CBSI3b B OPraHMUECKUX COEIMHEHUAX. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON 1
CBSI3M, CIIOCOOBI pa3pbIBa CBsI3EH

4 Teopus ctpoenus opranuueckux coequHenuii A. M. byrneposa 1

5 Bunel n3omepun: CTpyKkTypHasi, IpOCTPAaHCTBEHHAs. DJIEKTPOHHBIE 3D (PEKTH B MOJIEKYJIax 1
OPraHUYeCKUX COCTUHEHUHN

5 [MpencraBnenue o kiaaccudukanuu U cucrematndeckas HomeHknarypa (IUPAC) opranmuecknx 1
BELIECTB
Knaccudukanms peakiuii B opraHu4ecKoi XUMUHI 1
Cuctematu3zanus 1 0000IIeHIe 3HAHUH 110 TeMe

9 AJNKaHbI: TOMOJIOTUYECKUH P, 001ast popMyia, HOMEHKIATypa U U30MEpUs, JIEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI

10 Pu3nyecKne 1 XMMHYECKHE CBOMCTBA AJIKAHOB

11 Haxoxxnenue ankanoB B npupojie. CriocoObl NOTy4YeHUs U IPUMEHEHHE AJIKaHOB

12 [uknoankansl: obmas Gpopmyna, HOMEHKJIATypa U U30Mepusi, 0OCOOEHHOCTH CTPOEHUS U 1
XUMHUYECKHUX CBOMCTB, CIOCOOBI MOJTYyYEHHS ¥ IPUMEHEHHE
Pemienue pacu€THbIX 3a7ja4 Ha ONpeieIeHne MOJIEKYJIIPHON (POPMYIIbI OPraHMYECKOTO

13 BEIIIECTBA [10 MACCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB, BXOJAIIMX B €ro cocTaB. Cucremarusanus u 1

000011IeHNE 3HAHUH I10 TEME




AJIKEHBI: TOMOJIOTHUECKU psijl, o011as popmysa, HOMEHKIIATYpa, SJIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIeKyJl. CTpYKTypHasi U LIUC-TPaHC-U30MEPUs AJIKEHOB 1

15 du3nyecKre U XMMHUYECKue CBoicTBa ankeHoB. [IpaBuino MapkoBHUKOBa

16 CriocoObI osTy4yeHHs 1 IPUMEHEHHUE alTKEHOB

17 [TpakTrueckas padorta Ne 1 mo treme "IloydeHue 3TriIeHa U U3y4YeHUE €r0 CBOHCTB"

18 Pemrenue pacu€THbIX 3a7ja4 HA ONPEIeIeHNE MOJICKYJIIPHON (POPMYIIbI OPraHHYECKOTO 1
BElIeCTBa

19 AJKaaueHbl: CONPsKEHHBIE, U30JIMPOBAHHBIC, KyMYIHpOoBaHHbIE. OCOOEHHOCTH AIEKTPOHHOTO 1
CTPOCHHS

20 XUMHYECKHE CBOMCTBA COMPSIKEHHBIX TMEHOB 1

21 Crioco0pl 1osTyueHus: ¥ IPUMEHEHUE aJIKaIUEHOB 1

99 AJIKUHBI: TOMOJIOTHYECKUI psiji, o0mias popmysa, HOMEHKIATypa, JIEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, PU3NUECKHE CBONCTBA

23 XUMHYECKUE CBOMCTBA aJIKUHOB 1

24 KauecTBeHHBIE pEaKIIMM HAa TPOHHYIO CBSI3b 1

25 CriocoObl MosTy4eHus U IPUMEHEHUE aJIKUHOB 1

26 Pemienue 3aau: pacy€rhbl 0 ypaBHEHUIO XUMHUECKOW peakluu 1

27 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH TI0 TeEME 1

)8 ApeHbI: TOMOJIOTHYECKUH P, 0011ast popMya, HOMEHKIATYpa. DIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ O€H30J1a U TOIyoJIa, MX (pU3MdecKue CBOICTBa

29 XUMHUYECKHE CBOMCTBA aPEHOB: PEaKIK 3aMeIIeHUs 1

30 XUMHYecKre CBOMCTBA apEHOB: PEAKIIMY IPUCOETUHEHHSI, OKUCIIEHHE TOMOJIOrOB OeH30I1a

31 OcoOeHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA 1

39 Pemenne pacu€THbIX 3a7ja4 Ha OIpeieJIeHHe MOJIEKYIISIPHON (OpMYJIIbl OpraHU4YECKOTrO 1
BelIecTBa

33 CriocoOblI osTy4eHHs 1 IPUMEHEHUE aPEHOB 1

34 I'enetnueckas cBS3b MEXKAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB




Pacuérel mo ypaBHEHUSM XUMHUYECKUX peakuuid. Cuctemarusanus 1 000011eHue 3HaHuil 1o

35 1
TeMe

36 [Ipupoansiii ra3. [lomyTHbie HEPTIHBIC Ta3bl 1

37 KaMeHHBI# yTrosib U MPOIYKTHI €ro IepepadoTKu 1

38 Hedts 1 ciocoOw1 €€ nepepadoTku. [IpuMeHenne npoaykToB nepepaboTku HePTH 1

39 I'eneTrueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIIIEBOJAOPOI0OB 1

40 ["anoreHonpou3BOIHBIE YTIEBOJOPO/IOB: AIEKTPOHHOE CTPOECHUE; PEaKIMH 3aMeIleHUs 1
rajoresa

41 JlenicTBrE MIENI0YEN HAa TaJIOTeHIIPOM3BOIHbIE. B3anMoaeicTBHE TUTaIOr€HAIKAaHOB ¢ MarHUEM 1
Y IIMHKOM

42 Cucrtemaru3zanus u 00001IeHne 3HaHUH 110 pasaeny "YriieBo1oposr"

43 KonTponbnas pabota o Teme "YraeBoaopoas"

44 [IpenensHBIE OJTHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKHH Psijl, 001mas popmyIna, CTpOeHHE 1
MOJIEKYJI, U30MEpHs, HOMEHKIIATypa, Kiaccupukamus, Gu3ndeckne CBOWCTBa

45 XUMHUYECKUE CBOICTBA MPEEeNbHBIX OHOATOMHBIX CIIMPTOB

46 CriocoObl MosTydeHus: ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB 1

47 ITpoctbie 3¢upbl: HOMEHKIIATypa U U30MEpHsl, 0COOEHHOCTH (PU3MUECKUX U XUMHUECKUX 1
CBONCTB

48 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TIIMIEPUH, UX (PU3MYECKHE U XUMHUECKHE CBOMCTBA 1

49 CriocoObI moTy4eHust 1 IPUMEHEHHE MHOTOATOMHBIX CITHPTOB 1

50 @deHoII: CTpOEHUE MOJIEKYIIbI, (PU3NYEeCKHe CBOWCTBA. TOKCHUHOCTE (heHOa 1

51 XuMH9eckne cBoMcTBa (heHoa 1

52 CriocoOblI nostyyeHus 1 IpuMeHeHne GeHona 1

53 [IpaxTuueckas padorta Ne 2. Pemienue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "CrupThl U eHoIbl" 1

o4 Cuctemartu3zanys 1 0000IIeHNe 3HAHUH 110 TeMe 1

55 AnbIernipl 1 KETOHbI: 3JIEKTPOHHOE CTPOEHHUE KapOOHUIBHOM IPYIIIbl; FOMOJIOTUYECKUE PALIBI, 1

obmas hopmysa, n30Mepusi 1 HOMEHKJIATypa




56 AJBIEruIbl ¥ KeTOHBI: (PU3MUECKHE CBOMCTBA; PEAKIIUU TPUCOCTUHECHHMS 1

o7 Peaknun oxucneHus M Ka4eCTBEHHbBIEC PEAKLIUK AJIbJETHIOB U KETOHOB 1

58 CriocoObI TTOTy4eHUS aTbJACTHIOB U KETOHOB 1

59 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI, 0COOCHHOCTH CTPOSHUS UX MOJICKYJI 1

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PU3HUECKUE CBOICTBA 1

61 XUMUYECKUE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT 1

62 OcoOeHHOCTH CBOWCTB MypaBbUHOW KUCIOTH. MHOT00Opa3ue KapOOHOBBIX KUCIOT 1

63 Oco0eHHOCTH CBOMCTB: HEMIPEAETbHBIX U APOMATUYECKUX KapOOHOBBIX, AUKAPOOHOBBIX, 1
TUAPOKCUKApOOHOBBIX KUCIOT. [IpencTaBuTeny BoICIINX KapOOHOBBIX KHUCIOT

64 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 1

65 CriocoOsl MosTyueHus: U MpUMeHeHUe KapOOHOBBIX KHCIIOT 1

66 CrnoxHble 3(UpbBI: TOMOJIOTHYECKUHN psAl, oOmmIast popMyia, M30Mepusi © HOMEHKIIATypa 1

67 du3nyeckue U XMMHUYECKHe CBOMCTBA 3(pupoB 1

68 Pemrenne pacu€THBIX 3a7a4: 10 YpaBHEHUIO XUMUYECKOW PEaKINU, Ha OTpeIeIeHNe 1
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO BELIECTBA

69 [IpakTuueckas padora Ne 3. Pemenue skcnepuMeHTaNbHbIX 3a1a4 1o TeMe "KapOoHoBble 1
KUCIOTHI. CoXKHbIE 2PupbI"

70 XKupsl: ctpoenue, pusnuecKkue U XUMUYECKHE CBOMCTBA (THIPOIIN3) 1

71 OCoOEHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINX OCTATKH HETIPEIETbHBIX )KUPHBIX KACIOT. JKUpHI B 1
pUpoIe

7 MBpla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX Motoliee aeiictue. [Tonstue o 1
cuHTeTHYeCKuX Motonux cpeactBax (CMC)

73 I'eneTnueckas cBsi3b YIJI€BOJOPOJOB U KUCIOPOICOACPKAIIMX OPIraHUYECKUX BEILIECTB 1

74 PacuéTel no ypaBHEHUSAM XUMUYECKUX PEAKIUN

75 CucremaTu3aius 1 0000IIeHUE 3HAHUHN TI0 TEME 1

76 OO6m1ast XxapakTepucTHKa YTJIEBOIOB U KilacCH(HUKAIUS YTIEBOIOB (MOHO-, IH- U 1

TTOJTHCaXapHU/Ibl )




77

Mounocaxapuzpl: (pu3nYecKue CBOMCTBA U HAX0XKIEHUE B IPUPOJIE

78 [TpuMmeHeHHE TIIIOKO3BI, €€ 3HAYCHUE B )KU3HEACATECIHHOCTH OPraHu3Ma

79 Jlucaxapuapl: caxaposa, MaJibT03a U JlakTo3a. HaxoxxieHue B mpupojie v MpruMeHEeHHe
JFCaxapuioB

80 [Tonucaxapupl: CTpOEHHE MaKPOMOJIEKYI, (PU3HUECKHUE U XUMUYECKUE CBOWCTBA, PUMEHEHUE

81 [TonaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenne pacueTHbIX 3a7a4 Ha OIIpe/IeJICHHUE JOJIU BbIXO/1a MPOIYKTa PEaKUU OT TEOPETHUECKH
BO3MOYKHOTO

83 CucremaTu3aius 1 0000IICHHE 3HAHUHN TI0 pa3zery

84 Kontponbras padota mo teme "Kuciaopoacoaepskaiye opraHndeckKue coeuHeHus"

g5 AMUHBL: KITacCU(pUKAIHSL, CTPOCHUE MOJIEKYII, 0011ast GopMyIa, H30MepHs, HOMEHKJIATypa 1
¢busnueckue cBoicTBa

86 XUMHUYECKUE CBOICTBA ann()aTHIECKUX aMHUHOB

87 AHWINH: CTPOCHUE aHUIINHA, OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHUIIMHA

88 CriocoOpbI osrydeHus 1 IpUMEHEHNE aTu(paTHIeCKIX aMHHOB

89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepus, puzndeckue cBoiicTBa. OTaenbHbIE
MPEICTAaBUTENH 0-aMHUHOKHCIIOT

90 XUMUYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAYCHUEe aMUHOKUCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB

91 Benxu kak mpuUpoOTHBIC TIOTUMEPHI; CTPYKTYPBI OSITKOB

92 XUMHUYECKHE CBOMCTBA OEIKOB

93 A3oTcoiepiKkaliye reTepolKiIndeckue coequHeHus. HykienHoBble KUCIOThI: COCTaB, CTPOESHUE
1 6uosoruyeckas poib

04 [IpakTuueckas pabota Ne 4. PemieHne skcriepuMeHTAIBHBIX 33724 10 TeMe "A30TcoaepKalue
OpraHu4ecKue coeauHeHus"

95 [TpakTrueckas padota Ne 5. Perenue sxkcriepuMeHTaNbHBIX 33/1a4 10 TeMe ""Pacro3HaBanmne

OpraHUYECKUX COeTUHEHHI"




96 KontposbHas padota mo teme "A30Tcoaepkaiiue OpraHnueckKiue CoeTuHeHUs " 1

OCHOBHBIE TTOHSITUS XUMHHU BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ 1 MCTOJAbI UX CUHTC3a —

o MOJTUMEPHU3AIHSI U TIOJTMKOH ICHCAIIHST L

98 [Tnactmaccel. YTunm3anus u nepepadoTka IiacThKa 1

99 DnacToMephl: HATYPAJIbHBIM CHHTETHYECKUE KayayKu. Pe3nna

100 Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIC, CHHTETHUECKHE. [loMMMephl cienuansHOro 1
Ha3HAYCHUS

101 [TpakTuyeckas pabora Ne 6. Pemenue sxcriepuMeHTa IbHbBIX 331a4 110 TeMe "Pacno3naBanue 1
IJ1acTMacc ¥ BOJIOKOH"

102 O06o001IeHre ¥ CHCTeMaTU3alMs U3YYCHHOTO MaTepraa mo TeMe "BrIcCOKOMONEKYIIsIpHbIC 1

coenuueHus"
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11 KJIACC

KoanuecTBo yacos
Nenm/m  Tema ypoka
Bcero
1 AtoMm. CoctaB aTOMHBIX sjiep. XUMUYECKUN 31eMeHT. M30Tombl 1
2 CrpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIa 1
3 Knaccudukanus XuMHIECKUX JIEMEHTOB (S-, p-, d-, f-omeMenTsI) 1
4 Pacrnipenienieare 2IEKTPOHOB 110 ATOMHBIM OPOUTAIISIM 1
5 DNeKTPOHHBIE KOH(UTYpAIIK aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YKAEHHOM COCTOSTHUU 1
6 DNEeKTPOHHBIC KOH(UTYpAIIH HOHOB. DJIEKTPOOTPULIATEIIBHOCTh 1
7 [Tepuoanueckuii 3axon u [leprognyueckas cuctema xumuyeckux s1nemenToB J[. 1. Menneneesa, 1
CBSI3b C COBPEMEHHOI Teopuei CTPOSHHs aTOMOB
3 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB M 00Pa3yeMbIX UMHU TIPOCTHIX U 1
CJIOXKHBIX BEIIECTB 10 TPyMNIIaM U TIEpHoIaM
9 Cucremaru3zanus 1 0000IIeHNE 3HAHU 110 TeEMe 1
10 Buner xumudeckoit cBs3u. MexaHnu3mbl 00pa3oBaHus KOBAJIGHTHOM cBA3U. BogopoaHas cBA3b. 1
MexxMomeKynspHble B3aUMOCHCTBHS
11 BanieHTHOCTB 1 BaJieHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JICKTPOHHOU CTPYKTYPBI MOJIEKYI C 1
WX TEOMETPUIECKUM CTPOCHHEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX COSIMHEHUSAX: COCTaB M HOMEHKIIATypa 1
13 BemecTBa MONIEKyYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. TUIBI KPUCTALTHYECKUX PEIIETOK U 1
CBOMCTBA BEILIECTB
14 [TonsTre 0 nucnepcHbIX cucteMax. [IpencraBienne 0 KOUIOMIHBIX PaCTBOPAx
15 VicTtuHHBIE pacTBOPHI: HACHIIIICHHBIE M HEHACKIIIIEHHBIC, PACTBOPUMOCTH. KpHcTamioruaparsl
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITUH PaCTBOPOB
17 Pemrenue 3amau ¢ ucnosib30BaHUEM MOHATUH ""MaccoBasi 107151 paCTBOPEHHOIO BellecTBa", 1
"MossipHast KOHIEHTparus'"




18

KJ'IaCCI/I(l)I/IKaHI/Iﬂ 1 HOMCHKJIaTypa HCOPraHM4€CKUX BEIICCTB

19 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe
Kontponbnas padota mo temam "Ctpoenue aroma. [lepuoanueckuii 3akon u [lepuonnueckas
20 cucreMa xummuueckux snemMenToB [l. . Menaeneesa", "Ctpoenue BemecTBa. MHoroodpasue 1
BellecTB"
Kiaccudukanmss XuMHUUeCKUX peakifii B HEOPraHMYECKOW M OPTaHMYEeCKOW XUMUHU. 3aKOH
21 COXPAaHEHHUS MACChl BEUIECTB; 3aKOH COXPAaHEHUS U MPEBPAILICHUS JHEPTHH [TPH XUMUYECKIX 1
peakuusax
22 TernoBsie A dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs
23 Bbruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLIUNA U TEPMOXUMUYECKUM YPaBHEHUSIM
24 CKopocTh XMMHUYECKOH peakliuu, €€ 3aBUCUMOCTD OT pa3iuuHbIX ¢akTopoB. Karanus u 1
KaTaJan3aTopsl
25 ['omoreHHbIe ¥ reTepOreHHbIE peakuu 1
26 [TpakTryeckas padora Ne 1 mo teme "BnusiHue pa3inyHbIX (PaKTOPOB Ha CKOPOCTh XUMHUUECKOM 1
peakuun"
27 OOpaTtumble U HEOOpAaTHMBbIE peaklii. XUMHUUECKOe paBHOBECHE 1
28 [IpakTuueckas padota Ne 2 o teme "BnusiHue pa3ianuHbIX (JaKTOPOB Ha MOJIOKEHUE 1
XUMHUYECKOTo paBHOBecus"
29 OnextponauTuyeckas qucconuanusi. CuibHbIe U c1alble 37eKTponThl. CTENeHb AUCCOLHUAIIH 1
30 HNonnoe npounsseaenue Boapl. Cpena BOIHBIX pacTBOPoB. Bogopoaueiit mokaszarens (pH) 1
pacTBopa
31 I'mnponus coneit. Peakuu, mpoTekaromuye B pacTBOPAxX 3JIEKTPOJIUTOB 1
32 [IpakTuueckas pad6ora Ne 3 o Teme "XuMHUECKHE peak[UU B pacTBOPaxX 3JIEKTPOIUTOB" 1
33 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY. BaskHEeNIIME OKUCIUTENN U BOCCTAHOBUTENH 1
34 Mertoa 37eKTpOHHOTO (9JIEKTOHHO-MOHHOT0) Oananca 1
35 DIEeKTPOJIH3 PACTBOPOB M PACIIIABOB BEIIECTB 1
36 Pemienue 3a1a4 pa3inyHbIX THIIOB 1




37

Pemenne 3aJla4 pa3JINYHbIX TUIIOB

38 Cuctemaru3zanus 1 0000IIeHue 3HaHUH 10 TeMe "XUMHUECKUe peakuu”

39 KontposbHas padota mo teme "XuMU4IecKrue peakiun"

40 [Tonoxxenue HemetawioB B [lepuoanueckoil cucreme XumMudeckux snemeHToB . U. 1
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS UX aTOMOB. DHU3nYecKre CBONCTBA HEMETAIOB

41 AmoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaeposaa) 1

42 Bogopona: nonyuenue, pusndeckue u Xumuueckue cBoicTra. ['uapuabt 1

43 ["aymoreHsl: HAXOXKICHHUE B MIPUPOJIE, CIIOCOOBI TIOMYUICHHUS, (PU3NIECKIEC U XMMHYSCKHUE CBOMCTBA 1

44 I"anorenoBogopoabl. BaxkHelie KUCIOpOACOAepKAIINe COSTUHEHHS TaOreHOB 1

45 JlabGopaTopHbIe 1 MPOMBIIICHHBIC CIIOCOOBI TIOTyUYeHUS TajJoreHoB. [I[prMeHeHrne TalOreHOB | 1
HUX COeIUHEHUN

46 [IpakTuueckas pabota Ne 4. Pemenune skciepuMeHTaNbHbIX 3a1a4 1o TeMe "["anorensr" 1

47 Kucnopon: nabopatopHblie U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs, PU3NUIECKHe U XUMUUYECKUE 1
cBoiicTBa. O30H. [IpuMeHeHune KuciIopoaa u 030Ha

48 Oxcupl ¥ NEPOKCUIBI 1

49 Pemrenue 3aiau pa3nuyHbIX TUIIOB 1

50 Cepa: HaxO0XJIeHUE B PUPO/IE, CIOCOOBI MOTyYeHHUs, (U3UIECKHUE U XUMUIECKHUE CBOMCTBA 1

51 CepoBonopo, cyabhuabl 1

52 Kucnoponconepxkarue coenuaenns cepbl. OCOOEHHOCTH CBONCTB CEPHOM KUCITOTHI 1

53 [TpakTuueckas pabota Ne 5. Pemenue skciepuMeHTaNbHBIX 331a4 1o TeMe "Cepa u e 1
coeIMHEeHUS "

54 A30T: HaX0X/ICHUE B IPUPO/IE, CIIOCOOBI MONTYICHUS, (PU3NUECKHE U XUMUYECKIE CBOHUCTBRA. 1
AMMHAK, HUTPHUIBI

55 Kucnoponcoaepxkarue coenuaenns a3ota. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI

56 [IpumeHeHHe a30Ta ¥ €ro COeAMHEHUH. A30THbBIE y1OOpeHUs

57 docdop: HaXOXKICHUE B PUPOJIC, CITOCOOBI MOTyUeHUs, PU3NUECKUE U XUMUIECKHUE CBOKCTBA. 1

®dochuast u hochun




58

Oxkcunbl hocdopa, pochopconepxanire kuciaotsl. Conmu GochopHOit KUCTOTHI

59 [Tpumenenue pochopa u ero coenunenuit. PochopHsie y10OpeHHS

60 [IpakTrueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe "A30T u docdop u 1
UX coeluHeHUs"

61 VYrinepoa: HaXxoXKJIeHUE B IPUPOJIE, AJUIOTPOIHbIE Mo pUKaINK; (PU3NUYECKHEe U XUMUYECKHE 1
CBOICTBa, MPUMEHEHUE

62 Oxcup yriepona(ll), okcun yrnepona(lV), yronpHast KHCIIOTa U € COH 1

63 Pemenue 3amay pa3aMvHbBIX THIIOB 1

64 Kpemuuii: HaxoXaeHue B IPUPO/IE, CIOCOOBI MOTydeHUs, PU3NIECKUE U XUMUYECKHE CBOMCTBA 1

65 Oxcun kpemuusi(1V), kpeMHuEBask KUCIOTA, CUITUKATHI 1

66 [Ipumenenue kpeMHus u ero coenuHeHuil. CTEKI0, ero Nojay4yeHue, BUJIbl CTEKIIa 1

67 Pemenue 3amay pa3aMvHbBIX THIIOB 1

68 CucremaTu3aius U o6o0mienue 3Hanuii mo reme "Hemeramnsr" 1

69 KonTponbras padota o teme "Hemeramibr" 1

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM pabOThl, KOPPEKIUS OIMOOK 1

71 [Tonoxxenne meramioB B [lepuogudeckoit cucTeMe XMMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH 1
CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

72 O6mue ¢puznyeckue cBoiicTBa MeTaioB. [I[pumMeHeHe MEeTaIOB B OBITY U TEXHUKE 1

73 Cnuael MeTaiioB. Koppo3us meTanioB 1

74 Pemenue 3anay pa3nu4HbIX TUIIOB 1

75 DNEeKTPOXUMHUYECKUHN Psijl HAMPsOKeHW MeTaliioB. OO1ue crocoObl MOTyUYeHHs] METAIIIIOB 1
O6mas xapakrepuctuka metamioB |A-rpynmst [leprogudeckoii CUCTEMBI XUMUYECKUX

76 anemeHToB. Hatpuil u kanuii: nomyuyenue, pusnveckre 1 XMMHYECKHUE CBONCTBA, IPUMEHEHHE 1
MIPOCTHIX BEIIECTB M UX COCTMHEHHUI
O6mas xapakrepuctrka MetasuioB ||A-rpynmsl [lepuoanaeckoil cucTeMbl XUMUYECKHX

77 AJIEMEHTOB. Maruuii u Kanpluii: olyuyeHue, pu3ndeckre u XMMHUECKHUEe CBOICTBA, 1

MNPUMCHCHUC MMPOCTLIX BCHICCTB U UX COGI[I/IHGHI/Iﬁ
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XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

79 ANIOMUHHI: TIOTy4eHue, pru3ndecKre 1 XUMHUYECKHUEe CBOMCTBA, IPUMEHEHNE
AMmdorepHbIe CBOMCTBA OKCHUA U THIPOKCHIA AIFOMUHUS, THIPOKCOKOMIUIEKCHI aIFOMUHUS, UX

80 ’ s 1
IIPUMEHEHNE

81 Pemenue 3amay pa3aMvHBIX THIIOB 1

82 [TpakTuyeckas pabora Ne 7. Pemenune sKkciepuMeHTaNbHbIX 337a4 10 TeMe "MeTabl TIaBHBIX 1
noarpynm”

83 OOw1ast xapakTepucTHKa MeTaJI0B 0004HbIX noarpymn (b-rpynm) Ileproauueckoii cucreMsl 1
XUMHUYECKHX 3JIEMEHTOB

84 Pu3nYecKue 1 XUMHYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHUH, NX IIPUMEHEHUE

85 Baxneiimne coequnenus Maprasna. [lepManranar kanus, ero OKMCIUTEIbHBIE CBOMCTBA

86 dusnueckue U XMMUYECKHUE CBOMCTBA XkKelle3a U ero coeaAuHeHuil. [lonmydeHue u npuMeHeHue 1
CIUIaBOB JKeJle3a

87 Pu3nyecKre U XUMHUYECKHE CBOMCTBA MEAU U €€ COCIMHEHNN, UX IPUMEHEHHE 1

88 Du3ndYecKne U XMMUYECKHE CBOMCTBA IMHKA U €0 COEIMHEHUH, UX IIPUMEHEHHUE. 1
I'MIpOKCOKOMITIEKCHI IUHKA

89 [IpakTuueckas padorta Ne 8. Pemenue skcnepuMeHTaNbHBIX 3a7a4 1o TeMe "MeTaisl 1
noOOYHBIX noArpymmn"

90 Pemrenue 3a1a4 pa3InyHbIX THITOB 1

91 O06o0011ieHne 1 cucTeMaTH3alys U3y4eHHOro MaTepuana rno reme "Mertamisr" 1

92 KonTponbHas padora o Teme "Metamibt” 1

93 AHanu3 pe3yiabTaToB KOHTPOJIBHOU PabOThI, KOPPEKIIHS OLIHOOK 1

94 Ponb xumun B obecrieueHMM yCTOWYUBOTO pa3BUTHs yesoBedecTBa. [IoHsITHE 0 HAYUHBIX 1
METOJIaX UCCIIeI0BaHUS BEIIECTB

95 HayuHble NIpUHIMITBI OpraHU3alii XUMUYECKOT0 POU3BOJICTBA. [IpoMblIIsieHHbIe crIOCOOBI 1
MOJTyYEHHs BXKHEHIIINX BEIECTB

96 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEIbl U €r0 TOCIEACTBHS 1




97 XUMHS ¥ 30pOBbE YeJIOBEKa. JIekapcTBEHHBIE CPEICTBA 1
98 Xumus nuny. Poibk XumMun B 00eCcIieueHUH MUIIEBOH 0€30MacHOCTH 1
99 Kocmernueckue u mapdroMepHbie cpeacTBa. beiToBas Xumus 1
100 XuMus B CTPOUTENIbCTBE. BaxkHeline CTpOUTENbHbBIE U KOHCTPYKIIMOHHBIE MaTEPUAIIbI 1
101 XuMUS B CeIbCKOM X03siicTBe. OpraHndeckre U MUHEPaJIbHbIE YA0OpEHHS 1
102 CucreMaruzanys 1 0000IIeHE 3HAHUI 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox

NpoBePsSIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEro
0011ero oopa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUUYECKUX 3HaHHI>'I, KOTOpasa BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUIl JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTpOHHAsT 000J0YKa artoma, S-, p-, O-dJeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPUIATEIBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLIUsL
aTOMHBIX OpOMTaNell, KpUCTaJJIM4ecKas peléTka, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTpAlHs, PacTBOPHI
(MCTHHHBIE, TUCTIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YTIIICPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, H30MEpbl, CTPYKTYypHas
¢dopmyna, wu3omepuss  (CTpyKTypHas, TreoMmeTpuueckass  (Luc-,
TPAHCU30MEPHsI), TOMOJOTHYECKHH pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KUCIJIOPOJI- M a30TCOACPIKAIIEe COSNUHEHNUS, OMOIOTHYECKH aKTHBHBIC
BeIlecTBa (YIrJIeBOJIb, JKUPHI, OEJIKH), MOHOMED, OJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PUPOPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMbIe U HEOOpAaTUMBIE), PACTBOP, EKTPOJIMTHI,
HEDJICKTPOJIUTHI,  JJICKTPOJUTHYECKAass  JUCCOIMALUs,  CTETCHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIU3, CKOPOCTh

XHUMHYECKOH peaKknuun, XUMHYCECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHHUS OPTaHMYECKHX
BemiectB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTUIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [I.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI MIPUUYMHHOCTA U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX
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1.5

(dakToJIOTHUECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJIYyYECHUH U
0e30IaCHOM  HWCITOJIb30BAaHUM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATCIbHOCTH

YeJI0BEKa
o0uMe HayyHble PUHIMIIBI XUMUYECKOIO IIPOU3BOJICTBA (HA IIpUMeEpe
IPOU3BOACTBA CEPHON KHUCIOTHI, aMMHAKa, METaHOJa, MepepaboTKH

HeTH)

CdopMUpoBaHHOCTH YMEHUI BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHHA,
NPUMEHSITh COOTBETCTBYIOIIUE TMOHSATHUS MPH ONUCAHWHM CTPOCHUS H
CBOMCTB HEOPIaHWYCCKUX U OPTraHMYECKUX BEIECTB M UX MPEBPAICHUI
B3aMMOCBSI3b XMMHUYCCKHUX 3HAHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JIee OCO3HAHHOTO MOHUMAHUS U O0BSICHEHUS

CYIITHOCTHU MAaTCPUAJIbHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAMCHOBAHUS XHMHUYCCKUX COCAUHCHUMN MCKAYHApPOAHOI'o COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU W TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCIUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJIeHUs (HOpPMYN HEOPTraHUYECKHX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

CdhopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaLII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM MPH3HAKAM (YHCITY M COCTaBy PEarupyrolluX BEIIECTB,
TermoBoMy 3(PQeKTy peakimuu, HW3MEHEHHIO CTeNeHEH OKUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaln3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BaATh YJIEKTPOHHOE CTPOSHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHUX 3JIeMEHTOB | — 4 mepuonoB llepnoanyeckoil cucTemsl




J.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS OHATHUSA

S-, p-, 0-35IeKTpOHHBIE OPOUTAIIN, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH yMEHHS OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS
CBOWCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpynmnam

7.1

7.2

7.3

CopMUpPOBAaHHOCTh YMEHHUS COCTaBJIATh YPaBHEHHSI XUMHUECKHUX
peaxkiuii ¥ pacKpbIBaTh UX CYIIHOCTb:
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peaxkui MOCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOT0 OajaHca ITUX peakuil

YpaBHEHUS pEaKUUH pa3IUYHbIX THUIIOB; TOJHBIE U COKpAIIEHHBIE
yYpaBHEHUS pEaKIMil HOHHOrO OOMEHa, YUYWTBhIBas YCJIOBUA, MpU
KOTOPBIX 3TH PEAKIMHU YT 10 KOHIIA

peakuii TUAPOIIN3a, PEaKuii KOMILIEKCOOOpa3oBaHus (Ha MpUMEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATH:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHCHUMOCTH PEAKIIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOT'O BJIIUSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHWA peaKIII/Ifl

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHA

DKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnam COeAMHEHUH (IPOCThle BEIECTBA, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPBI, KUPbI, YIJIEBOJBI,

aMUHBl, aMUHOKHCIIOTBI, OEJIKH)
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10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIH OTHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIM TAHO B U30BITKE (MMEET

MIpUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0H, BHIXO/IA MPOAYKTA pEeaKIINU

10.3

TEIIOBOTO 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BeliecTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUI
HOPUPOJBI, HCIONb3YyeMBbIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XMMUYECKHX SBJICHUH, MIMEIOLINX MECTO B
IPUPOJIE, TPAKTUYECKON NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBax BEIIECTB MJISl IKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA ISl OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHU, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui NPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHbBIX C XUMHEH

ChopMupoBaHHOCTh YMEHHMS IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHM
OKCIIEPUMEHT (TOJyYe€HWE U HM3YYEHHE CBOMCTB HEOPTaHMYECKUX M
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC PEAKIUU YIIIEBOAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
pelIeHue  OKCIIEPUMEHTANbHBIX  3aad [0  Paclo3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BellecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIEOBAHUS; TPEACTaBIATh
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UPOBaTh U

OLICHUBATDb UX JOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIeI€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGPOpMallMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuyHas JIMTepaTypa, CpelICTBa MaccoBOW MH(pOpMalUU, CETh
WHtepHeTr u JApyrue), KPUTUYECKH AaHAIM3UPOBATh XMMHYECKYIO
uHpOpMaIMIO, NepepadbaTeiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUH IKOJIOTUYECKON 0e30macHOCTH
MOCJIEICTBUI OBITOBOM M MPOU3BOJICTBEHHON NESITETHHOCTH YeJIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUS HA JKUBBIE  OPTaHU3MBI
onpenenéHme BEIICCTB, IIOHHMMasA CMBICJI IIOKa3aTeid npenenLHoﬁ

HOHYCTHMOﬁ KOHIOCHTpAllU, W TMOACHATbL Ha IIPUMEpax CII0COOBI




YMCHBIICHUA U HNPCAOTBpAIICHUSA HX BPCAHOIO BOSI[GfICTBHH Ha

OpraHusMm 4CJI0BCKa



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
11O XUMHNH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crtpoenue BeniectBa. CoBpeMeHHasi MOJIENIb CTpoeHus: aToma. Pacripenenenue
9JIEKTPOHOB IO SHEpreTHdyeckuM YpoBHAM. Kiaccupukamuss XuMHUYECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKHX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs

KoH(uUrypauus aroma. BaneHTHbIE 37IEKTPOHBI

1.2

Ilepuonnueckas cucrema Xxumudeckux diaeMeHToB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB DJJEMEHTOB M HX COCJAMHEHUM IO
nepuoiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB
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BanentHoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCICHUS

14

Bunbl xumMuueckoi cBs3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHbIE B3aUMOJCHCTBUS.
BemecrBa  MOJNEKYJADHOIO M HEMOJIEKYISAPHOIO  CTpOCHMA.  THIIBI
KPUCTAIIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKH

1.5

Xumuueckass — peakuus.  Knmaccupukanuus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKOM U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ GeKThl XMMUYECKUX peakiuil. TepMoxuMuyeckie ypaBHEeHHS

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOINUC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CUibHbIE U cladble 7eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpanbHas, IienoudHas. CreneHb
JTUccoIManuy. Peakiiu HOHHOTO 0OMeHa

I'maponus coneii. Monnoe npoussenenue Bojibl. Bonopoausiii nokasarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAss KOHLEHTpanua. HacelenHsie u

HCHACBIIICHHBIC paCTBOPbI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pasHbIM 3HaYeHueM PH. MeTosl anekTpoHHOTro OaaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIMM,
MarHui, aJfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U UX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTEHOB, CEphl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI )

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

W nenTudukanys HeOpraHMIecKuX coequHeHnit. KauecTBeHHbIe peakiny Ha

HCOPraHMYCCKUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coenuHeHuil A.M. bytnepoBa. YriiepoHblii CKeleT OpraHu4eckoi MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOHW CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3aIMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoeHust mosaekyn. ['omonoru. ['omonornueckuii psaa. Mizomepust u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW  rpymnme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMEeCTUTEIIEN

3.3

3.4

3.5

[IpencraBnenue o knaccudukanuy OpraHudeckux BeriecTB. HomeHkatypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEMaTHuecKas) W TpUBHAJbHbIE HA3BaHUA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBI peakuunu. Ilonsatue o

HyKkJieopuie u snexrpoduiie. [Ipasuno MapkoBHukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JOKEeHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IHUKIJIA. Peakuuu OpUCOCAUHCHUA U palUKAJIBHOI'O 3aMCIICHUA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMK MPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKUCICHUS U
nojauMmepu3ayu. IIpoMblnuieHHble W 1a00OpaTOpHblE CHOCOOBI MOMYYEHUs

AJIKCHOB




3.7

Ankanuensl. XMMHYECKHE CBOMCTBA alKaJUMEHOB: PEAKLHUU MPUCOEAUHEHUS
(ruapupoBaHMe, TaJOTEHUPOBAHUE), TOPEHU U noauMepusanuu. [loxydenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOr€HUPOBaHUE,
TUAPUPOBaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHKE) KaK CIOCO0 MOTyYeHHUS
MOJIMMEPOB U APYruX MOJE3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['openue
alETUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWUMHYECKHE CBOMCTBa OEH30JIa: PEAKIUU DIEKTPOPUILHOTO
3aMelIeHUs], MPHUCOSAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOJOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAaHOBJICHHUS  HAIWYUs
TUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAaMH  Kak  CHOco0  MOTy4YeHHs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparauusa. Peaxkuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJICHIJIMKOJIb M IJIMLEPUH KaK IPEICTaBUTENHU MPEAeIbHbBIX

MHOI'0OQaTOMHBIX CIIMPTOB

3.11

3.12

®enon. Xumuueckue cBoicTBa (eHona (peakiuu ¢ HaTpueM, TUIPOKCHIOM

HaTpus, 6pomom). [Tonyuenue peHona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX aIbJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHOro
3epkanay, B3aumoaencteue ¢ rugpokcuiom Meau (I1). Tlonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcobenHOCTH PCaKnnu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTBI. XUMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOHCTB MYpaBbUHOM
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCIICHUE AJIKAHOB, QJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Briciime

MMPEACIIbHBIC U HCITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHbBIX 3(QUPOB B
NUIeBoi U nmapdroMepHoil MpoMbIIUIEHHOCTH. JKUpBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHue. ['Maponus, win OMbUIEHHE, )XKHPOB Kak CIOCO0




MPOMBINIJICHHOTO TIONYYSHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIX BBICIIHX Kap60HOBI>IX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMH C YYaCTHEM CIMPTOBBIX U
IBJETUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHenne riarokossl, eé
3Ha4YEHUE B KU3HEEATEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBiuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunoB. [lonmucaxapuasl: kpaxmall, NUKOreH. CTpOEHUE MaKpOMOJIEKYJ
KpaxMmasla, TJIMKOreHa M Leunono3bl. dusndeckue CBOMCTBAa KpaxMmana u
LEJUTI0JIO3bl. XHUMHUYECKHE CBOMCTBAa Kpaxmaja: TMIpPOJIM3, KayecTBEHHas
peakuus ¢ MoAoM. XUMHUECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
3¢upoB 1emmono3sl. I[loHAaTHe 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OpraHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTAMHU,
peaknus TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydeHne aMMHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHl KaK amM(OTEpHBIE OpPraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyronme Oenku. XHUMHUYECKHe
CBOIiCTBa OEJIKOB: THAPOIIN3, IeHATYpallKsl, KaYeCTBEHHbIE (IIBETHBIC) PEaAKIIHH

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs] MoyieKyJd. OCHOBHBIE CHOCOOBI MOITYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccnduxanms

BOJIOKOH

3.19

WNnentudukanus opraHndeckux coeuHeHni. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBSA3b MEXIY KJIaCCAMH OPTaHUYECKUX COEAUHEHUN

XuMuS 1 KU3Hb

XuMus B moBceAHEeBHOW >ku3HU. [IpaBuna Ge3zomacHoi pabOTBl C €AKUMH,
TOPIOYNMH ¥ TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUU

XHUMHS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HeTAHOM

rasbl, UX COCTaB U ncnoiab3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IpUPOIHbIE

HCTOYHUKH YI‘JICBOIIOPOIIOB)

4.3

XUMHUS U IKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpPelbl U €ro

nociencteus. Oxpana ruzgpocdepsl, TOYBbl, aTMOC(ephl, GIOpbl U (HayHbI OT




XUMHYECKOro 3arps3HeHus. Ilpobrema OTX0MOB M TOOOYHBIX TPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBlIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUICCKUX

BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Metayuryprus. CTexkino M CWIMKAarHas — IPOMBINUICHHOCT.
[IpomMbiieHHas  opranudeckas xumus. CbIpb€ i1 OPraHUYECKOU
IIPOMBILUIEHHOCTH

5 Tunsl pacu€THbIX 3a7a4
51 PacuéTsl Macchl BeniecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJIUYECTBY
' BEIIIECTBA, Macce WiIK 00BEMY OHOTO U3 YUaCTBYIOIIUX B PEAKLIUU BEIIECTB

5.2 Pacuérsl TermoBoro 3¢ dekra peakuuu

5.3 Pacuétbl 00bEMHBIX OTHOLIEHHUH ra30B IpU XMMUYECKUX PEAKLIUIX

5.4 Pacuérbr macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, ECIIN

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuétel MmaccoBoil i 00BEMHOM J0JTM BBIXOJIA MPOIYKTA PEAKIIMHA OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuétsl Macchl (00bEMa, KOIMYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CIIH
5.6  01HO U3 BeLIECTB JaHO B BUJE PACTBOPA C ONPENETIEHHOM MACCOBOM J10JIeH
PacTBOPEHHOTO BEWIECTBA
5.7 Pac4€rel ¢ nCII0JIb30BaHUEM NOHITHH «MACCOBast JOJA», «MOJISIpHAs
' KOHIICHTpALU», PACTBOPUMOCTH)
Haxoxaenne MoniekymnspHOI (popMysIbl OpraHMUECKOro BEIIECTBA [0 €To
5.8 MIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIHMX B €r0 COCTAB, WU 10

HPOAYKTaM CrOpaHus




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kinace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

* Xumus; 11 kmacc. yrinyoiaennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnyeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO

«IIpoceemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus. YriayOneHHsiid ypoBenb. 11 kinacc. Meroauueckoe nmocooue
Jluaus YMK B. B. Jlyauna. Xumus (10-11) (V)

[Toypounsie pa3zpabotku o xumuu 10 xkaacc M Bako,2008
Xumus.Iloypounslie nnanel. 11 kimacc.ABt.-coct.Jlenucosa B.I'.-

Boarorpazn. Yuurens,2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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