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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TroCyIapCTBEHHOM 00Opa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3Butusa BocnuTanusi B Poccuiickoit @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealMdyeMoe B YCIOBUAX JU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU O0y4YeHUsI B OpraHu3aluax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxenusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENIeH, COACpKaHUS,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYCHUE TIPEJICTABICHUS O IENIAX, COJCpPXKAHWUHU, OOIIel CTpaTeruu
oOy4YeHMsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeNieSICHHE: TPHUHIUMIIOB CTPYKTYPUPOBAHUS M TIOCJIEAOBATEIBbHOCTU
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLIGHKH 00pa30BaTeNIbHBIX JOCTHKCHHI O0O0yJarolmuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEpUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coaepkaHUsl Y4eOHOro mpeamera «XUuMUsD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpPOBHEH B CHCTEMeE
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax H3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronmxcs, BbIOPABIIMX ONpPeNeAEHHBI MPOoPMiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
oOpazoBaTeILHON MPOrpaMMbl CPEIHETO 00IIeT0 00pa30BaHUs U3yUCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIIyOJIeHUs PEACTaBIECHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIUSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHME CMEXHBbIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJelaH Ha OOIIHOCTh METOAOB IO3HAHMUA,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYIIHOCTU NPOLECCOB (POTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOT'O M CpeAHEro o01iero oopa3oBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHUs MpeAMETa MPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YEIOBEKa, a TAaKXKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUM XMMHH, COBPEMEHHBIX IIPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 OOMIMX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MIPOTHO3WPOBAHUS SIBICHWH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM MPOU3BOJICTBOM, HCTIOJIB30BAHUEM U NIEPEPaOOTKOM BEIIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B mnmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B T[IO3HABAEMOCTH SIBIICHUW MPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOPA30BaHMUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHue yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OTBbITa 00IIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO611ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeZleno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHnu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTajieil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIAX OPTraHUYECKUX COCTUHEHUN (MHAYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHui (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNETrUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKHUHra, ropenus. [Ipencrasienue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHSI U XUMUUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIaH, IUKIO0YTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP>-THOPH IH3aLHs
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHMs, 3aMEIIECHUS B O-II0JOKEHUE IPU JIBOWHOW CBS3M,
noauMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaknu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlonmmMepusanus conpspKEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA aJIKUHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUN IIPUCOCANHEHMS, TUMEPU3ALIMU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTrieBoAopoabl (apeHsl). ['OMOIOTHMYECKUU psSJ apeHOoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JIbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaAILCHUIM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJOB H
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusmdeckne CBOWCTBA  NPENETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJa U METAaHOJa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: PEaKIMM 3aMEILICHHS], B3AUMOJICHCTBHE C OPTraHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CrocoObl MOTy4eHHUs U TIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHnenne perona. GerondopmanbaeruaHas cModa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTUI0B U KETOHOB: PEAKIIUU MIPUCOCTUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHKIatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KHUCIOTHL. [lOHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION M
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr0o3a. Ou3nvecKkue CBOMCTBA W HaxokjaeHue B mpupoje. dorocuHres.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIINE AUcaxapuasl. ['uapommns
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTeH W 1eiunono3a. CTpoeHre MaKpoOMOJIeKYyJl Kpaxmania, TJIMKOTeHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAYECTBEHHasi peakiusi ¢ MOoAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJeTU]Ibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius romutepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Chuptel W (QEHONBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢dopmyiia, U30MepHus, HOMEHKIATypa U (pu3nueckue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psja. CTpoeHue aHWIMHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMepusi. OTAeabHbIC TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJINU3 TIETITUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsS BEIIECTB W HMX IpPEeBpalleHU:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE€ MOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBHIHN, M30MIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOW (OpMyJbl OPraHUYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBSA3EH NMPU U3YYEHNH OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IUHUIIBI HU3MEPEHHUs, CKOPOCTh, IHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUIHBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaNMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITepruogaM. 3HaYEHNE NEPUOIAIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUANIbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHECHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyueckass aucconuanus. CunbHble W clIaOble  AJIEKTPOJIMUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTaIU3aTOpa, MOIECITHU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTauoB B [leppoandyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOeHUsS ux aTomMoB. Du3MYEcKHe CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajoreHoB. JIabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJTYyUYCHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4YeHUs, (U3UMYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetaiuioB B Ileprnoandeckoi CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl
NOJIYYEHUS METaJIJIOB: TUAPOMETAILTYPIHUs, NUPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKHE CBOMICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB U HMX COEIMHEHUU.
JKécTkocTh BOJBI M CIIOCOOBI €€ YyCTPAaHEHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

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

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuisl U conu xeneza(ll) u sxenesa(lll). [lonmydyenne u mpumMeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiibl W CIUIaBbD), B3aHUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJIOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHur yCTOMYMBOTO pa3BUTHA deloBedecTBa. [loHsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaKHEUIIIMX BEIIECTB (HA MpUMEpe MPOM3BOJCTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
HCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIUIIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaabHbIe YA00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétpl: Maccel BemiecTBa WM oO0bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEILIECTB, MaCChl
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JIOJIM M MOJIIPHON KOHLIEHTPALIMK BEUIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H

Peanuzanusi MeXnpeAMETHBIX  CBA3€W TMpU  H3YyUYCHUM OOled u
HEOpPraHUYeCcKOM XMMHH B 11 Kilacce ocylIecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKaILUs, MePUOAUIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJICANbHBIA Tra3, (U3UUYECKUE
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-NIEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSA MpeAMeTa «XUMHs» Ha YPOBHE CPEIHEro
o0miero 00pa3oBaHUsl BBIJEICHBI CIEAYIOUIUE COCTABIISIONINE: OCO3HAaHUE
OoOy4aronIMMUCs POCCUMUCKOM TPaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIICHUIO; HAJIMYME MOTUBAIUH
K OOY4YeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS
OPUHATHIMH B OOIIECTBE TMpaBWIaMA WM HOPMAMH TIOBEICHUS; HaIHUNe
PaBOCO3HAHUS, HKOJIOTUYECKON KyJNbTYpbl; CIIOCOOHOCTh CTaBUTh LEIH U
CTPOUTb KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE pE3YyJbTaThl OCBOCHUSA MpEAMETa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTH OIBITA TO3HABATEIFHOW M TMPAKTUYECKOW NEATEIHHOCTH
oOyJaromuxcsi B MpoIecce peaan3anuu 00pa3oBaTeIbHON ASSITENFHOCTH.

JIMYHOCTHBIE pE3YyJbTaThl OCBOCHHUS TMpeAMETa «XUMHUS» OTPaKaroT
c(OpPMUPOBAHHOCTh OIbITA MO3HABATEIBHOW M TMPAKTUYECKOW NEATEIbHOCTH
00yyJaromuxcsi B Mpolecce peann3aiui 00pa3oBaTebHON eI TEIBHOCTH, B TOM
YHCIie B 4aCTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOYyYalIOUMMHUCS  CBOMX  KOHCTHUTYLUMOHHBIX TIpaB U
00s13aHHOCTEH, yBaXKEHUSI K 3aKOHY U IPaBONOPAIKY;

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMax W TPaBHIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKON MAESITENbHOCTH MPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHNN YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHATN3€ Pa3INnIHBIX BHIOB YUYEOHOH NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAay4YHOMY HacCJEIUI0
OT€YECTBECHHON XMMUM;

YBOKEHHUS K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHIECKOTO
NPUTIOKEHUSI XUMUHM, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUITATENbHBIX ~HAOMIOJEHUM, KPOIMOTIUBBIX 3KCIEPUMEHTAIbHBIX ITOUCKOB,
MOCTOSIHHOTO TpyJa YYEHBIX U MTPAKTHKOB;



MHTEpECa M NO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEAYIOIIEM
aHanu3e  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSX  COBPEMEHHOMN
OTE€YECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYallUH, CBSI3aHHbIE C XUMUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEUICHUS], OPUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBEHHbIE HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBapULIEH ¢
MO3ULIMIA HPAaBCTBEHHBIX M IMPABOBBIX HOPM H € YUETOM OCO3HAHUS MOCIEACTBUI
MTOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHMMaHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HE00XOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJiroficHUs TMpaBuil 0€30MacCHOTO OOpalieHusi ¢ BEIIECTBAMHU B OBITY,
NOBCEHEBHOM KU3HH, B TPYAOBOM JEATENBHOCTH;

NOHUMAaHUS LIEHHOCTU IPaBWJI WHJIWBUAYAJIbHOTO M KOJUIEKTHBHOIO
0e30macHOro MOBEACHUS B CUTYaLHUSIX, YTPOKAIOLIIUX 3J0POBBIO U KU3HH JIFOICH;

OCO3HaHMs MOCIEACTBUN U HEPUATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHHUS
QJIKOTOJIs, HAPKOTHUKOB, KypeHHS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEe0BaTEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW MW JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PEIUEHUU MPAKTUYECKUX 3a/1ady
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUIECKOMY U3yUYEHHUIO Tpodeccuil pa3anyHoro poaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYY, JIOJIAM TPYJla U pe3yJbTaTaM TPYJIO0BOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY WHJIMBUIYaJbHOW TPaeKTOPUU
oOpa3zoBaHus, Oynymiel npodeccuu U peanus3alu COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTMYECKU II€JIECO00PAa3HOr0 OTHOIIEHMsSI K MPUPOAE KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHUMAaHUS I00ANBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUSA
HAKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOJHON U COLMANBHOU Cpebl;



OCO3HaHUS HEOOXOJWMOCTH HCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHus BOMPOCOB PAllMOHAIBHOTO IPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATUA JEHCTBUM, NPHUHOCAIIUX BpPEIl OKpYXKarollen
IPUPOAHON Cpelie, YMEHHUS IPOrHO3UPOBATh HEOIATOMPUSTHBIEC SKOJIOTHUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYECKOU
KyJbTYPBI, OIbITA ACSITEIBHOCTH SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B MO3HABATEIHHOM, KOMMYHHUKATUBHON U COLIMAJIBHOM
IIPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH UICOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KakK HayKH, OCO3HaHUs €€ poJiu B
GbopMUPOBAHUU PALMOHATIEHOIO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO
MpeCcTaBlIeHs] 00 OKpY>XKaloIIeM MUPE Kak O €IMHCTBE IPUPO/IbI U YEIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEelIeHWU MPOoOJIEM COXpaHECHUS
IPUPOJIHOTO PaBHOBECHS;

yOEKJIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOMN
IUBWIM3ALMKU: B €€ T'yMaHUCTHUYECKON HANpPaBJIECHHOCTH M BaXHOW pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIbTYpPbI, B PEIICHUU TJIOOATBHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOMH,
NUIIEBOM U DKOJIOTHYECKOW  Oe30MacHOCTH, B Pa3BUTUM  MEIUIIMHBI,
o0ecrie4eHUr YCI0BUM YCTIEITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCTOIb30BaTh
MoJTy4yaeMble 3HAHUS JIJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIEro Mupa
U TPOUCXOJAIIMX B HEM M3MEHEHUW, yMEHUsS JelaTh OOOCHOBAHHBIC
3aKJIFOUCHUS] Ha OCHOBE HAay4yHbIX (DaKTOB U HMEIOUIUXCS JAHHBIX C IEJIbIO
MOJIYYEHHUSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XUMHUYECKUE 3HAHMS IS
pelieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBLCKON IeSITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHWM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

HMHTEpeca K 0COOEHHOCTSM TPY/la B pa3IMuHbIX chepax mpodeccunoHaabHOM
NEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS IPOTrPaMMBbI IO XMMHUU HA YPOBHE
CpeaHero o0IIero 0opa3oBaHus BKIFOYAIOT:

3HaQYMMBbIE IS (QOpMHpPOBAHUS  MHUPOBO33PEHUS  OOyYArOUIUXCS
MEXAUCLHUILTMHAPHBIE (MeXIpeAMETHBIE) oOllleHayYHbIE MOHSITHS,
OTpaXKAIOUIUE IETOCTHOCTh HAYYHOM KapTHUHBI MHUpa U CHEHU(UKY METO/OB
MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusi, SBJICHHUE, MPOIECC, CUCTEMa, Hay4YHbIA (aKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HaOII0JICHUE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC JIeHCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHHUKAaTHBHBIE, pEryJIATHBHBIC), oOecreunBaromue (HOpMHUPOBAHHE
(GYHKIIMOHATBLHON TPAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yJarOIuXcs;

CIIOCOOHOCThH oOy4Jarommxcst HCIIOJIb30BATh OCBOCHHBIE
MEKIUCIIUTUTMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBHUS B MMO3HABATEIBHOW U COLMAIIBHON NTPAKTHKE.

MerTanpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  I103HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISTUBHBIMH
JIICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS

1) 6a30Bble JIOrHYeCcKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEATEIbHOCTH, 3aJaBas IMapaMeTpPbl U KPUTECPUH HX
JNIOCTUKEHUSA, COOTHOCHUTH PE3YJbTaThl JCITEIBHOCTH C IOCTAaBJICHHBIMU
LEJSIMU;

WCMOJIb30BaTh MPU OCBOEHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICIIITh XapaKTEPHbIC MPU3HAKK MOHATUN U YCTAHABIMBATH UX B3aMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JIJI1 O0BSICHEHUS OTACIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEpUM IS KJIacCUUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIIUM;

YCTaHABJIUBATh IPUYUHHO-CIEACTBEHHBIE CBA3U MEKAY H3y4aeMbIMU
SIBIICHUSIMU;



CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3AKOHOMEPHOCTH M MPOTHBOPEUYHUS B PaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

IPUMEHSTH B IPOLIECCE MTO3HAHUS UCIIOIb3YEMbIE B XUMUH CUMBOJINYECKUE
(3HAKOBBIC) MOJEIHM, NPEOOPa30BLIBATE MOJICIBHBIC MPEACTABICHHUS —
XUMUYECKUN 3HaK (CHMBOJ) JJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHUE
XUMUYECKON peakiMu — TMpu pPEIIeHUH Y4YeOHbIX T[O3HABATEIbHBIX U
NPaKTUYECKUX 3a]a4, PUMEHATh HAa3BAHHBIE MOJEIbHBIE MPEICTABICHUS IJIS
BBISIBIICHUSl XAPAKTEPHBIX MPU3HAKOB M3Y4YA€MbIX BEIIECTB U XUMHUYECKUX
peaKuuil.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuii;

GopMynupoBaTh LENM W 3aJadyd  MCCIEJOBaHUS, HCIIOJIb30BAThH
MIOCTAaBJIEHHBIE U CAMOCTOSITENBHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJIQJICTh HABBIKAMM CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS W IPOBEICHUS
YYEHUUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIO1AaTh 33 XOJI0M
MpoIIecca, CaMOCTOSATEIBLHO MPOTHO3UPOBATH €ro pe3yibTaT, (popMyIHpOBaTh
0000IIEHNsT W  BBIBOABl OTHOCHUTEIBHO  JIOCTOBEPHOCTU  PE3YJIbTAaTOB
UCCIIEIOBaHUS, COCTABIISATH OOOCHOBAHHBIN OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIeNOBATENbCKOW M MPOCKTHOU
NEeSATEIbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTUYECKUX 3a/]ad, NPUMEHEHUIO Pa3Iu4HbIX
METOJIOB ITO3HAHHS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHQoOpMauuu (Hay4yHO-
MOMyJIsipHAsl JIMTEpaTypa XUMHYECKOTO COJEp:KaHHs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHaIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM
peACTaBICHUS, KPUTUYECKH  OLEHUBAaThb €€  JOCTOBEPHOCTH M
HENPOTHBOPEYHBOCTb;

(opMyIHpPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IIPU MTOUCKE U
orbope wuHPOpMALMKM, HEOOXOIMMOM JUIsl BBINOJHEHUA YYEOHBIX 3a/ay
OIPEACIEHHOTO THUIIA;

pruoOpeTaTh OMBIT UCIOJIB30BAaHUSI HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
uH(popmaluu (cxeMsbl, rpaduKu, JuarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);



HCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBa IpU padoTe C
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpeAMETHbIE ((pU3NYECKUue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOPMYJIbl, a00peBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATTIITHOCTHU.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMBI B XO/€ TUAJIOTa
W/WIH TUCKYCCHUH, BBICKA3bIBATh HIeH, OPMYITUPOBATH CBOM MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JEATEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IMpHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOH pabdoThl IO
VICCJIEIOBAaHHIO CBOMCTB M3y4YaeMbIX BEILECTB, pEAIN3ALMHA YYEOHOI O IPOEKTA, U
(opMyIMpPOBATH BHIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHBIX MCCIEI0BAHUMN MyTEM
COTJIACOBAHUS MO3ULMNA B X0/1€ 00CYX)ACHUS U 0OMEHA MHEHUSIMH.

PerJISITI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSTEIIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIIBHYIO
NeSATEIBbHOCTD, ONpeAeisisas e€ IeNMu W 3aJadd, KOHTPOJIMPOBAaTH W IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJUIaraéMblii aJIrOpUTM JCHCTBUN TIpH
BBITIOJTHEHUN YYEOHBIX M HMCCIENOBATCIIbCKUX 3a7ad, BBIOMpaTh HamOoJiee
3 PeKTUBHBIN CITOCOO WX peIeHHUS ¢ YYETOM IOJYYSHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIIECTBJISATH CAMOKOHTPOJIb ACATEIHPHOCTH Ha OCHOBE CaMOaHaIn3a H
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBle pe3ynbTaThl OCBOSHHS IPOTpaMMbl 110 XUMHHM Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpefaHero oOIiero oOpa3oBaHUs BKIHOYAIOT
cnienuuIecKue s yaeOHOTO peIMeTa « XMMHUS HayIHBIC 3HAHUS, YMCHHS U
CIOCOOBI ICHCTBUH 110 OCBOCHUIO, HHTEPIIPETAIIMM U MTPeoOpa30BaHUIO 3HAHUM,
BUJIBI JICSITEIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHWU B
Pa3UYHBIX YYCOHBIX CUTYyAIUIX, @ TAKKE B PEaTbHBIX JKU3HEHHBIX CUTYaIIUSsX,
CBSA3aHHBIX C XUMHUEH. B mporpamMme Mo XWMHHM TPEIMETHBIE PE3yJIbTAThI
IIPEJICTABIICHBI TI0 TOJIaM M3Y4YCHUSI.



10 KJIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OpraHuyeckas XuMUs
OTpaXaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MECT€ M 3HAYEHUU OPraHUYEeCKOU
XUMUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ poJid B 00ECIEYEHUU YCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, YHEPTeTUYECKON
U THUIIEBOM O€30MacHOCTH, B Pa3BUTUU MEJUILIMHBI, CO3JaHUU HOBBIX
MaTEpUaIoB, HOBBIX HCTOUYHHUKOB DHEPIHH, B OOECIICUECHUH PAIOHATBHOTO
MPUPOIOTIONB30BaHUS, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KYJIbTYpPbI
YeJIOBeKa, a TaKXKe DKOJOTMYEeCKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIC;

BIIQJICHUE CHUCTEMOW XHMHUYECKMX 3HAHHWW, KOTOpas  BKIIOYACT:
OCHOBOTIOJIATAONINE TIOHATUSA — XUMHUYECKHH DJJIEMEHT, aTroM, SApO |
2JICKTpOHHAsT 000JI0YuKa aroma, S-, P-, d-aTOMHBIE OpPOWTAIW, OCHOBHOE W
BO30Y)KJIEHHOE COCTOSIHUS aTroMma, rHOpuau3aiusi aTOMHBIX OpOMTasield, WOH,
MOJIEKYJIa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHUCIICHHUS,
XUMHYECKas CBs3b, MOJb, MOJSIpHAs Macca, MOJSIPHBIA OOBEM, YriIepoaHBIN
CKeJeT, (yHKIMOHAIbHAs TpyNna, pagukaid, CTPYKTypHbIe (HOPMYIIbI
(pa3BEpHYThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas W
IPOCTPaHCTBEHHAs (F€OMETPUYECKAsl, ONITUYECKAs), U30MEPhI, TOMOJIOTHYECKUI
P, TOMOJIOTH, YTJIEBOJOPO/bI, KUCIOPOJA- U a30TCOEPKAILIUE OPraHUYECKHUE
COEIMHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS; TEOpUH, 3aKkoHbl (mepuommdeckuii 3axoH JI. M. MeHnneneena,
TEOpUs CTPOEHUs oprannueckux BemiectB A. M. ByTtiepoBa, 3akoH coxpaHeHuUs
MacCChl BEIIECTB, 3aKOH COXPAHECHHS W MPEBPAIIECHUS SHEPTUH TTPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIE)KAIINE B OCHOBE TOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHUMHYECKUX SIBJICHHM; TPEJICTABICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUid, TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKaHMs, 0 B3AaMMHOM BJIMSIHUM aTOMOB W TPYIINT aTOMOB B MOJIEKYJaxX
(MHAYKTUBHBIM M Me30MepHbId 3pdektsl, opueHtantel | u Il poga);
(hakTOOTMYECKHE CBEICHMSI O CBOMCTBAX, COCTABE, MOJYYEHUU U O€30MaCHOM
WCIIOJIb30BAaHNUN BOKHEUIIINX OPTaHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOMN
NESTETPHOCTH  YEJIOBEKa, OOMMX HAyYHBIX MPUHIUIAX XUMHYECKOTO
IPOU3BOJICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPA0OTKU HEDTH);

c(hOpMHPOBAHHOCTh YMEHUM: BBISBJISATH XapaKTePHbIC MPU3HAKHA TIOHITHH,
yCTaHaBIIUBATh UX B3aUMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE IOHATHS TIPU
OTHMCAHUM COCTaBa, CTPOCHUSI 1 CBOMCTB OPTAHMYECKUX COSAMHEHU;



c(OpMUPOBAHHOCTH YMEHUI:

MCIOJIb30BaTh XUMUYECKYIO0 CHMBOJIHKY JJII COCTABICHUS MOJICKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (QopMys
OpPraHUYECKUX BEILECTB;

COCTaBIISITh YPABHEHHSI XUMHUYECKHUX PEAKIIMA U PaCKPhIBaTh UX CYIIHOCTb:
OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUWA  TMOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOIO OajlaHca 3TUX pEeaKLUMW, pPEeaKk[Uil HOHHOrOo OOMEHa IyTEM
COCTAaBJICHUS X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;

U3rOTAaBIMBAaTh  MOJEIM  MOJIEKYJ  OpPraHMYECKUX  BEIIECTB  AJIA
WJUTIOCTPAIIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATH MPUHAATIC)KHOCTh U3YUEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K OIpeneaéHHOMY
KJaccy/Tpynmne COE€IUHEHWM, JaBaThb KM Ha3BaHMs 10 CHUCTEMaTHYECKOH
nomernknarype (IUPAC) u nmpuBoAUTh TpUBHAIBHBIC HA3BAHUS JJISI OTACIIBHBIX
MpeICTaBUTENEeH OPTaHNIECKUX BEIIECTB (3TUIICH, alleTUIICH, TOIYOJI, TIIUIEPHH,
ATUJICHTJIMKOIb, ()eHOoN, (popManblieru, aneTadbIerua, aleToH, MypaBbUHAS
KHCJIOTA, YKCyCHas KHUCJIOTa, CTEapuHOBas, OJICMHOBAs, NaJIbMUTUHOBAS
KUCJIOThI, TJIUIUH, aJlaHuH, MajbTo3a, (PPyKTO3a, aHWIMH, TUBUHUJ, U30IpPEH,
XJIOPOTIIPEH, CTUPOJ U APYTHUE);

chOpPMUPOBAHHOCTh YMEHHS OIpPENesITh BHJ XHUMHYECKOH CBSI3U B
OpPraHUYECKUX COEIMHEHUSAX (KOBAJECHTHAs M HOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS HPUMEHSATH IOJOXKEHHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa ayis 0oOBACHEHHS] 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckue U XUMUYECKHUE CBOMCTBA TUIHUYHBIX MPEICTABUTENECH PA3IUUHBIX
KJIaCCOB ~ OPraHMYECKMX BELIECTB: aJKaHOB, LMKIOAJIKAHOB, aJKEHOB,
aJIKaINCHOB, AJIKNHOB, ApOMATHYECKUX YTJIEBOAOPOIOB, CIIUPTOB, aJbJIETHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEMHEHUM U aMUHOB, aMUHOKHUCJIOT, O€JIKOB, yIJIeBOJOB (MOHO-, - U
MOJIMCaxXapuioB), WIUIIOCTPUPOBATh TE€HETUYECKYIO0 CBA3b MEXAY HUMHU
YpaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(OpPMUPOBAHHOCTh YMEHHUS MOATBEPKAATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIOCOOHOCTH OPraHUYEeCKUX COeTUHEHUIN
OT KpaTHOCTU M THUIIa KOBAJEHTHOMN CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS
aTOMOB U TPYII aTOMOB B MOJICKYJIaX;



c(hOpMHPOBAHHOCTH YMEHUS XapakTepru30BaTh UCTOYHUKH
YIIAEBOIOPOAHOTO ChIpbi (He(Th, MPUPOIHBIM Ta3, yroyib), CHOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB MepepaboTKy;

c(hOpMHUPOBAHHOCTD BJIAJICHUS] CUCTEMOM 3HAHUIN O €CTECTBEHHO-HAYYHBIX
METOJIaX MMO3HaHUs — HAOII0JICHUH, U3MEPEHUH, MOJICTTUPOBAHUU, SKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOPMHUPOBAHHOCTh ~ YMEHMSI  NPUMEHSTh  OCHOBHBIE  OIEpaluu
MBICIIUTETILHON JESTENIbHOCTH — aHallu3 M CUHTE3, CpaBHEHUE, 000OIIEHUE,
CHUCTEMAaTHU3ALMIO0, BBISIBIICHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3€U — JIJIS1 U3YUYCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHU: BBISBIIATH B3aUMOCBS3b XUMUYCCKUX 3HAHUN
C MOHATHUSIMU U TPEICTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX INPEIMETOB
U1 00JIee OCO3HAHHOTO MOHUMAaHHUS CYITHOCTH MaTepUaIbHOTO €IMHCTBA MUPA,
WCIIOJIb30BaTh CUCTEMHbBIC 3HAHUS M0 OPraHUYECKOW XUMUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTh YMEHUMN: TMPOBOJUTH pACUETBl MO0 XUMUYECKUM
dbopMynaM ¥ yYpaBHEHHMSIM XHMHUYECKHX pPEaKIMid ¢ HCIOIb30BaHUEM
¢usznueckux BeNMWyuH (Macca, O0BEM Ta3oB, KOJHWYECTBO BEIIECTBA),
XapaKTepU3YyIOIIUX BEIIECTBA C KOJHWYECTBEHHON CTOPOHBI: PAcCYEThl IO
HaXO0JICHUI0 XUMUYECKOU ()OPMYJIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JJIEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTU Ta3000pa3HbIX
BEILIECTB;

c(hOPMHUPOBAHHOCTh yYMEHHI: TMPOTHO3UPOBATH, AaHAIM3UPOBATh W
OLICHUBATh C MO3UIMI DKOJOTMYECKON O€30MaCHOCTH IMOCIENCTBUS OLITOBOU U
MIPOU3BOJICTBEHHON JIEATEIILHOCTH 4YEJIOBEKa, CBA3AHHOM ¢ mepepaboTKoM
BEILIECTB, MCIOJIb30BATh TOJYYEHHbIE 3HAHUS JUISI TOPUHATHUS TPAMOTHBIX
pelieHuil mpooJieM B CUTYaIUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOATENILHO TUIAHUPOBATh U TPOBOAUTH
XUMUYECKUN DKCMEPUMEHT (MOJIydeHUE U HM3YYEHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJAOPOJAOB PA3JIMUHBIX KJIAaCCOB H
KHCJIOPOJICOJEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIbHBIX
3a/lay MO PACHO3HABAHUIO OPTaHUYECKHX BEIIECTB) C COOJIIOJICHHEM MPaBUI
0e3omacHOro oOpalieHHs] C BEIIECTBAMH M JIaDOPATOPHBIM O0OPYIOBAHHEM,
dbopmMynIupoBaTh I1I€db HCCIEIOBAHUS, MPEICTABIAThL B pa3audyHONl dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMECHHUIA:

coOJTI0/1aTh TIPaBUIIa SKOJIOTUYECKHU 1[€JIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYJIOBOU JIEATEIIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYKAIOIIEH
MIPUPOTHOM CPeNbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;



OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHUCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECTIEHHBIX OPTraHUYECKUX BEIIECTB, NOHMMAs cMbICI nokaszarens [1J1K;

aHAIM3UPOBATh 11E1€CO00Pa3HOCTh MPUMEHEHHSI OPraHMYECKUX BEIIECTB B
IIPOMBIIIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHS PUCK-TIONB3a;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IEJICHANIPABICHHBIA ITOUCK
XUMUYECKON HWH(POpMAlUM B PA3IUYHBIX HMCTOYHMKAX (Hay4dHas W y4eOHO-
Hay4yHas JIUTepaTrypa, CpelcTBa MaccoBoi uHbopmaiuu, MaTepHer u apyrue),
KPUTUYECKU aHAIM3UPOBATh XMMUYECKYI0 HHPOpMaLINIO, IepepadaThIBaTh €€ 1
UCII0JIb30BaTh B COOTBETCTBUU C IMMOCTABICHHON yueOHOM 3a1auei.

11 KUIIACC

[IpenMeTHble pe3ynabTaThl OCBOEHHUsI Kypca «OOIasi U HeopraHuyeckas
XUMUS» OTPaXKkaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABICHUIN: O MaTepUaIbLHOM EIMHCTBE MUDA,
3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBJICHUM MPHUPOJBI, O MECT€ U 3HAYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMUYHUBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM SKOJIOTMYECKOM, IHEPTETUUECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTepUaOB, HOBBIX
MCTOYHUKOB PHEPTUH, B 00ECIICUECHUHN PAIMOHAIIBHOTO MPUPOIONOJIb30BAHUS, B
dbopMUPOBAaHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYphl 4YeJIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HAaHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATalONIME TOHATHUS — XUMHYECKHUW BJIEMEHT, aToM, f/Ip0 aToma,
W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIe OpOUTAIH, OCHOBHOE
1 BO30YXXJIEHHOE COCTOSIHUSI aTOMa, TMOpUIM3aIus aTOMHBIX OpOUTaiei, noH,
MOJIEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPUIATEILHOCTh, CTEIEHb OKUCIICHMUS,
XUMHYECKasi CBS3b (KOBAJIEHTHAsl, WOHHAs, METAJUIMYECKas, BOAOPOAHAs),
KPUCTAJIMYECKAs PEIIETKA, XUMUYECKasl pPEakKius, pacTBOP, IJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTAYECKAS] AUCCOLUAIMSA, CTENEHb IHUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTellb, OKUCIUTEIh, BOCCTAHOBUTENb, TEIUIOBOU 3(P(dEKT
XUMHUYECKON peaklnu, CKOPOCTh XUMHUUYECKON pEeakluu, XUMHUYECKOE
paBHOBECUE;, TEOPUU M 3aKOHBI (TEOPHUS DIEKTPOJUTUYECKOU JIUCCOILUAIINH,
nepuoandeckuit 3akoH .M. MenneneeBa, 3aKkOH COXpaHEHUsI MacChl BEUIECTB,
3aKOH COXPaHEHUs W MPEBpaIEeHUs FHEPTUM TTPU XUMUUECKUX PEAKIIUAX, 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIUE B OCHOBE
MMOHMMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUN; COBPEMEHHBIC
MPEICTABICHUS] O CTPOCHHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX; TPEACTABICHUS O MEXaHU3Max XUMHUYECKHUX



peakuui, TEPMOAMHAMUYECKUX M KHUHETHYECKMX 3aKOHOMEPHOCTIX HX
IIPOTEKAHUS, O XMMUYECKOM PAaBHOBECUH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(akTOIOTHYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U O€301MacHOM
UCIIOJIb30BAaHUU BAXKHEHIIINX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM
NEATEIbHOCTH  YEJOBEKa, OOMMX HAay4YHbIX MNPUHUOUIAX XHUMHYECKOrO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUMN: BBISBJIATH XapaKTEpHbIC MPU3HAKU MOHITHH,
YCTaHABIIMBATh UX B3aUMOCBS3b, HCIIOJb30BAaTh COOTBETCTBYIOIIUE MOHITHUS TIPU
ONMCAaHUH HEOPTraHWYECKUX BEIMIECTB U UX MPEBPALICHU;

c(hOpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
cocTaBlieHUs] (OpMYyN BEHIECTB U ypPaBHEHWH XMMHYECKUX PpEaKLUH,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBuManpHble Ha3BaHUS
OTJICJIbHBIX BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUSI ONPEIECIATh BAJICHTHOCTh M  CTENEHb
OKHCIICHHUSI XUMUYECKUX DJIEMEHTOB B COCOUHEHHMSX, BUJ XUMHUYECKOM CBS3H
(KoBaneHTHAsi, MOHHAs, METaJUIMYECKasi, BOAOPOHAS), TUIl KPUCTALIIMYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT
BHJIa XUMUYECKOM CBSI3M U TUINA KPUCTAUIMYECKON pPEIIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMUPOBAHHOCTh ~YMEHUMN: KJIacCU(PUIMPOBATh: HEOPraHUYECKUE
BELIECTBA II0 UX COCTaBY, XMMUYECKHE PEAKUUU IO Pa3Iu4HBIM IPU3HAKAM
(unciay M cocTaBy pearupyroluxX BeUIECTB, TEIUIOBOMY 3((EKTy peakiuu,
U3MEHEHUIO CTEMEHEH OKHUCIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYACTHIO
KaTtajiu3aTopa M JIpyrue); caMOCTOATENbHO BbIOMpPATh OCHOBAHMSI M KPUTEPUU
U1 KJ1acCU(UKALUU U3y4aeMbIX BEUIECTB U XMMHUECKUX PEaKIIU;

c(OpPMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI MEPUOJUUYECKOTO 3aKOHA
. W. MengeneeBa u JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBACHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHMII: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMMYECKUX OJJIEMEHTOB II€pBOIrO—4YETBEPTOTO IIEPUOIOB
Ilepuomnueckonn  cucrembl .M. MenngeneeBa, wucCnonb3yss  IOHATHUSA
(QHEPreTUYECKHE YPOBHWY, «IHEPTETUUCCKHUE TIOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaN», «OCHOBHOE M BO30YKIEHHOE IHEPreTUYECKHE COCTOSHHS aToMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMUYECKUX IJIEMEHTOB U UX
coequHeHMd 1o nepuoaaM u rpynmnam Ilepuommueckon cucremsr [ .
MenneneeBa, BaJJ€HTHBIE BO3MOYKHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHHMS
UX JICKTPOHHBIX 000JIOYECK;



c(hOpPMHUPOBAHHOCT, YMEHHUW: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOWCTBA BEUIECTB PA3JIMYHBIX KIACCOB, IMOJITBEPKIAATH
CYILIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXK]y HEOPTaHMYECKUMH BEIIECTBAMM C
MOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINA;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKUUNA MOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOTO
OajlaHca 3TUX pEaKlMi; peakuid HMOHHOTO OOMeHa MyTEM COCTaBJICHHUS HUX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHWI; PEaKUHil THAPOJIN3A; pEeaKUUn
KOMIUIEKCOOOpa3oBaHusi (Ha TMpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHUSA);

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTCKAHUS
XUMHYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUUECKHX XapaKTEPUCTHK, XAPAKTEP
U3MEHEHUs CKOPOCTHM XHMHUYECKOM pEaklMu B 3aBUCHUMOCTU OT Pa3IUYHBIX
(GakTOpOB, a TaKXe€ XapaKTep CMEIICHUS XHMHYECKOrOo pPaBHOBECHUS O]
BIIMSIHUEM BHEIIHUX Bo3aelicTBui (mpuniumn Jle [latense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHUMHYECKUE PEAKIUU,
JIe)KAIUE B OCHOBE MPOMBILUICHHOTO IMOJYYEHUs] CEPHOM KHMCIIOTBI, aMMHUAKA,
oOllue Hay4Hble TMPUHIUIIBI XUMHUYECKUX IPOU3BOJICTB; I€I€CO00Pa3HOCTD
MIPUMEHEHUSI HEOPTaHUUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUKHU
3pEHUs COOTHOIIEHUS PUCK-TIOJIb3A;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUH O METO/JaX HAY4YHOIO
MO3HAHUA SIBIICHUNM TPUPOJLI — HAONIONCHHE, W3MEPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHbIi M MBICICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HAayKax, YMEHHUS NPUMEHSATh OTH 3HAHUA TMPU SKCIEPUMEHTAUILHOM
HCCIICIOBAHUM BEIIECTB U ISl OOBSACHEHUST XUMUUYECKUX SIBJICHUN, UMEIOUTUX
MECTO B IPUPOJE, NMPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA U B MOBCEIHEBHOU
KW3HU,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUI
C MOHSTUAMU U NPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
1151 60JIee OCO3HAHHOTO TOHUMAaHMSI MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMSI TMPOBOAUTH PACUETHI: C HCIOIH30BAHUEM
MIOHATUHM «MAacCOBas J10JIs1 BELIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALU;
MacChl BEIIECTBA WK 00bEMA ra3a o U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe
Ui 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIMHU BEILIECTB; TEIJIOBOTO d(dekTa
pEaKLUMK; 3HAYEHHSI BOJOPOJHOTO IMOKA3aTeNsl paCTBOPOB KUCIOT M LIEJIOYEH C
M3BECTHOM CTEMEHBIO NHUCCOIMAINN; MacChl (00bhEMa, KOIMUYECTBAa BEIIECTBA)
MPOAYKTA PEAKLHH, €CJIM OJTHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE PACTBOPA C
OTpeIeIEHHOM MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA WM JIAaHO B U30BITKE



(uMeeT TpuMecH); JOJM BBIXOJA TMPOAYKTa PEaKIuu; OOBEMHBIX OTHOIICHHMA
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHU: CAMOCTOATENBHO IIAHUPOBATh U MPOBOAUTD
XUMUYECKUNA  DKCIEPUMEHT (TpOBEleHWE peakluid HOHHOro OoOMEHa,
MOATBEPKICHUE  KAUECTBEHHOIO  COCTaBa  HEOPraHWYECKHX  BEIECTB,
OTPEICJICHUE CPElIbl PACTBOPOB BEILIECTB C MOMOIIBI0 UHIUKATOPOB, U3yUYCHHE
BJIUSIHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pPEaAKIMH, pelICHUuE
AKCIIEpUMEHTANbHBIX 3a7ad 1o TemMaM «Mertamisl» U «Hemeramis»y) ¢
coONro/lecHeM MpaBuil  Oe30macHOro  oOpamieHust ¢ BEIIeCTBAMH |
nabopaTopHbIM  oOopymoBaHuEeM, (HOPMYIUPOBATH IIEb  HCCIICIOBAHUA,
MIPEACTABISTH B PA3IUIHON (OpME PEe3ysIbTaThl SKCIIEPUMEHTA, aHATTM3UPOBAThH
Y OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpPMHUPOBAHHOCT,  YMEHHI: COOJIOJaTh  TpaBWia  IOJIb30BaHUSA
XUMUYECKON TMocyol u J1abopaTOpHBIM OOOpYy/IOBaHUEM, OOpaIleHUus C
BEIIIECTBAMU B COOTBETCTBUU C UHCTPYKIIUSMHU 1O BBITIOJIHEHUIO JTA0OPaTOPHBIX
XUMUYECKUX OMBITOB, YKOJOTHUECKU I1€J€CO00Pa3HOr0 IMOBEICHUS B OBITY U
TPYIOBOW JIEATEIIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
OPUPOJIHOM Cpelbl W JOCTHKEHUSA €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATH
OTMACHOCTh TOKCHYECKOTO JEHCTBUSI Ha JKMBBIE OPraHU3MbI OIpPEAEIEHHBIX
HEOPraHMYECKUX BEIIECTB, TOHUMAas cMmbica nokazareis 11K

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IE€JICHANIPABICHHBIA MMOUCK
XUMUYECKON HMH(POpMallUd B PA3IUYHBIX HMCTOYHHKAX (Hay4yHass W y4eOHO-
Hay4dHas JIUTepaTypa, CpelcTBa MaccoBoi mHbopmaiuu, MaTepHer u apyrue),
KPUTUYECKU aHAJU3UPOBATh XUMHUUECKYIO0 HH(pOpMaIio, mepepadaTeiBaTh €€ 1
HCIIOJIb30BaTh B COOTBETCTBUU C MOCTABJIICHHOM yueOHOI 3a1auei.
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https://lesson.edu.ru/04/10

Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHH




AMUHEL

4.1 AMHHOKHUCIIOTBHI. 13 2 https://lesson.edu.ru/04/10
benku
Hroro mo pazaeny 13
Paspnen 5. BeicokoMoJIeKy A pHbIE COCIUHEHUSA
Bricokomoinexkyn
5.1 spHbie 7 1 1 https://lesson.edu.ru/04/10
COEIUHEHUS
Uroro no pazneny 7
OBIIEE
KOJIMYECTBO
YACOB 10 136 > 6
I[MTPOT'PAMME
11 KJIACC
N HaumenoBan @ KouunuectBo yacos DJIEeKTPOHHbIE
© He pa3IesioB H (undpoBbIe)
n/ Becer  Konrpoabnbl  IIpakrnyeck
TeM o0pa3oBaTesibH
I e padoThbl ue padboThbl
NMPOrpaMmblI ble pecypchl

Pa3znen 1. Teopernueckue 0CHOBBI XUMHU

Crpoenue
aTroma.
[Tepuonnuecku
1 3aKOH U
Ilepuoanuecka
s cUCTeEMa
XUMHYECKHUX
35eMeHToB /1.
n.
Menpaeneena

11

Crpoenue

BEIIIECTBA.

1.2 n
Mmuoroo6pasue

B€IICCTB

XUMHYECKHUE
peakuuu

13

10 1

17 1

27 1

Hroro no pazneny

54

Pa3nea 2. Heopranuyeckasi Xumust




2.1 Hemeramier 49
2.2 Merasuisl 23
Hroro no pazneny 72
Paznen 3. XuMus u :KU3Hb
Metonsnl
31 [IO3HAHUSA B 10
XAMUN. XUMUSA
U JKU3HD
Uroro mo pazneny 10
OBIIEE
KOJIMYECTBO 136
YACOB I10
[TPOT'PAMME

AdoHunHa
Hagexna
BauecnaBoBH
a

MNopnucaHo unudposon
noanucbio: AGoHUHa
Hapexpa
BavecnaBosHa
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