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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeqHEro oOuiero oOpa3oBaHMs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii ®denepanuny», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
benepanbHOi oOpa3oBarenbHON pOrpaMMbl CpPEIHETO o01ero
oopazoBanua(POIl COO), npencraBieHHbIX B DefepalibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX oOpraHuzauusx Poccuiickoi
denepanyy, peanu3ylOMUX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpPaMMBbl, U
OCHOBHBIX ToNOkeHUN «CTpaterun pa3BuUTUsS BocnUTaHus B Poccuiickoi
Odeneparuun Ha nepuoa 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIUIYOJIEHHOTO W3Y4YEHHUs 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBaHus ywammxcs 10-11 kmaccos.
W3ydyenue rmpenmMera, peaquzyeMoe B  YCIOBHAX AU(PHEpPEHLHPOBAHHOTO,
npodUILHOTO OOY4YeHHS, MPU3BAHO OOECIEeYuTh 00IIe00pa3oBaTeIbHYI0 U
OOLIEKYIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOOUMYIO ISt
aJlanTalky UX K OBICTPO MEHSIOIIMUMCS YCIOBUSIM KU3HU B COLUYME, a TAKXKE IS
MPOJIOJDKEHUs OOyYeHUs B OpTraHHM3alusax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX JUCIUILIMH.

B mporpamMmMme no XuMMM Ha3Ha4yeHHUE IMpeaMeTa «XUMHUA» I[0JIydaeT
NOAPOOHYI0  MHTEPHPETAldd B  COOTBETCTBUM €  OCHOBONOJIAraroUUMU
nonoxkeHusiMu PI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJieH, CoaepkKaHus,
pe3yiabTaToB OOydeHHs M TpeOOBaHMI K YpPOBHIO TOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENTHECTBOM TOMY SIBISIIOTCSA CJEIYIOLIME BBINOJHSIEMbIE MPOrpaMMoOi o
XUMUU PYHKIINH:

e HMH(QOPMALIMOHHO-METOJUYECKAsl, peaju3alus KOTOpoh obecrneynBaer
MOJIyYEHUE TMPEACTABICHUSI O MLENsIX, COAECpPKAaHWU, OOIEel CTpaTeruu
oOy4eHwMs, BOCHUTAHUS U PA3BUTHUSI 00YUAIONINXCSl CPEACTBAMU TIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TUIAaHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHNe: MNPUHLMIIOB CTPYKTYPUPOBAaHUSA U IMOCJIEI0BATEIbHOCTH
M3y4YeHUs Y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOJIXO0JI0B K (HOPMHUPOBAHHUIO COJIEPKATEIILHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTENbHBIX ITOCTHKEHHA OOydarolMXcs B
paMKax HWTOrOBOM arrecTtalud B (OpME €IMHOI0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Tporpamma asist yriryGI€HHOTO U3yUEHUS! XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE IPEIMETHOE COJIEpKaHHUe, 00s3aTesIbHOe
JUIST W3Y4YeHUS] B paMKax OTACNIBHBIX MpoQiIei, mpeaycMaTpUBacT
pacupeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3JiesiaM Kypca;

e JAET NMPHUMEPHOE paclpeleleHue yuyeOHOro BpPEMEHH, PEKOMEHIYyeMOTO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpe/UlaraeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyUYEHUS Y4eOHOIO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBSA3EH;

e JTaET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHUsl MpeameTa
Ha yriIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmmero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IPOrpaMMBbl CpEIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHbBIX  JEHCTBUA  OOYyYarolIErocss IO OCBOCHUIO
CoJIep KaHUs IPEeIMETA.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B MPOrpaMMme MO XMUMHUHU IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TMpefelaMH YCTAHOBJIEHHOM MporpaMmMoll 1O XHUMHH
00s13aTeNIbHON (MHBApHAHTHOM) COCTABIISIIOIIEH COJEpKaHMs y4eOHOro mpeamera
«XUMHS» OCTAETCS BO3MOKHOCTh BBIOOpa €ro BapHUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBHUHM C HANPABICHHEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBM ¢ KoHuentyainbHbIMM TnosiokeHusamu ProC COO o
Ha3HAYeHUH TNpeaMeToB 0a30Boro M yriayOJIEHHOrO YpOBHEH B cucTeMe
nuddepeHupoBaHHOT0 OO0yYEHHUST Ha yPOBHE CpeaHero oobiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYINIYOJIEHHOTO U3Yy4YEHHUs HANpaBlIeH Ha peau3aluio
IPEEeMCTBEHHOCTH C  MOCJHEAYIOIIUM  3TaloM  MOJYyYEHUS  XUMHUYECKOIO
oOpa3oBaHHd B paMKaX M3yYEHHsS CHEUUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpoQecCuOHAIBHOIO
oOpazoBanusa. B 3Toil CBsA3M u3yueHHe mnpeameTra «XUMHUSD» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKO u
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BHIOPABIIMX OMpPeneaEHHbIN mTpoduiib
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEr0 NOJTyYeHUs] XUMHUYECKOTO
o0pa3oBaHMs B OpraHU3alUsIX NpodeccuoHaIbHoro oopasoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk mMmiIaHUPYyeMBbIM pE3yibTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTeNbHONW MPOrpaMMbl CpEJHEro o00IIero 00pa3oBaHMS
U3ydyeHue rmnpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuleHue 3aaad



BOCIIMTAHUS U COLMAIBHOIO Pa3BUTHs OOydaroIIMXcs, Ha (GOPMHUPOBAHUE y HHX
OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHHUHM palMOHAIM3alUd Y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIIOCOOOB  JESATENIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocraBasiomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO M3y4EHHUS
ABIIAIOTCS yIIIyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHnn noaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3ally COAEPKAaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 33 OCHOBY
npuaTel nofokeHuss GI'OC COO o paznmuuusax 0a30BOro M yriyOJIEHHOTO
YPOBHEH U3yU4eHUs IpeaMeTa.

OcHoBy coaepxkanus KypcoB «Opranudeckas xumus» u «O0mas u
HEOpraHW4ecKass XHMHS» COCTABISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Yy4EeHMs MpeAMeTa. JDTa cucreMa
3HaHUN TIOJy4YaeT OIpPENeIEHHOE TEOPETUUECKOE JIOMOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMUTHb CYIIECTBEHHO OOJbIIMHA 00BEM  (PAKTOIOTrMYECKOrO
Matepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3ydeHMs MNpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTEJILHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHHWH Ha OCHOBE PACIIMPEHMs U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3WM M 3aKOHOMEPHOCTSIX
IPOTEKAHUs PEAKINM, pacCCMAaTPUBAEMBIX C TOUKU 3PEHMSI XUMUYECKONW KHHETUKU
U TepMOAMHAMHMKHU. V3ydeHune mnepuogudyeckoro 3akoHa u llepuoamueckoi
CUCTEMbl  XHMHUYECKHMX  DOJEMEHTOB  0a3upyeTrcsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHUX IPEACTABICHUAX O CTPOEHUHU aroMa. XHMMHUUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUNIOB ~ peakuui  JOomojHseTcss  (GopMHpOBaHHMEM  MpPEACTaBICHUN 00
IEKTPOXUMHUYECKUX IPOLECCax U INEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHmdeckoil XMMUU IMPU PACCMOTPEHHUU PEAKLHUOHHOW CIIOCOOHOCTU
COEJIMHEHUN yjenseTrca 0co00e BHUMAaHUE BONPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yIrayOnEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPEAETIEHHOTO PpOodus (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep JONOJHEHUH K oOmell cucreme
IPEeIMETHBIX 3HAHMWI) OKa3bIBAIOT BIMSHHE CMEXHbIE IpeaMeTsl. Tak, Hanpumep,
B COJICp’)KaHUM MpeaMeTa ISl KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0O0JbIIoe
3Ha4YeHHe OyIyT UMETh 3JEMEHTHl y4eOHOro Marepuana mo obmei xumuu. [lpu
U3y4YeHUU IMIpeJIMeTa B JIaHHOM Ccllydae akIeHT OyneT caeilaH Ha OOUIHOCTh
METOJI0B MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISipHAsE Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



Maccbl M DHEPIMM, 3aKOHbl TEPMOJAMHAMHUKH, DJIEKTPOJIW3a, NPEACTABIEHUA O
CTPOECHMHU BELIECTB U IPYyTOE.

B TO Xe BpeMa B COAEpKAHMM IpeaMeTa g KJIACCOB XUMHKO-
ouonoruueckoro npoduist OOJIBIINKI yJeNIbHbII Bec OyleT UMETh OpraHuveckas
xumusas. B 3TOM cimydae mpeAocTaBiseTCs  BO3MOXKHOCTh i Ooiiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMsS] XMMHUYECKOW  OpraHu3alMM  KJIETKHM  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKUE
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbL, OEJIKH, YIJIEBOJAbl, HYKJIECHHOBBIE
KUCJIOTBl U Apyrue. Ilpym 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIy)KaT OCHOBOM [UIl W3y4YCHMs
CYILIHOCTH NpoLEeccOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnane ¢opmupoBaHHMs OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIEeHayYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHUS HayYHBIX
3HaHUU U3ydeHHEe MpenMera «XUMMs» Ha YriayOlIE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMEeTaMd, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpeaMeTb», «MartemaTuka u
uHhopmaTrKa» u «Pycckuil sI3bIK U TUTEpATypay.

ITpu wu3yueHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O U CpeAHero oOmiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3aJjaueli NEePBOCTENEHHON 3HAYMMOCTH SIBISETCS (DOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenune
3TOM 3aJaud Ha YyriayOJI€HHOM YpOBHE H3yuU€HHUS NpeaMeTa Mperosaraert
peanu3anunIo TAKUX LeJIeH, KaK:

e (opMupoBaHuE TPEACTABICHHUA: O MATEPUATILHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBIICHUM IIPUPOJIBI, O MECTE XUMHHU B
CHUCTEME €CTECTBEHHbIX HayK M e€ Beayulel ponu B oOecnedeHuu
YCTOMYMBOI'O  pa3BUTHs  4YEJIOBEYECTBA: B  PEIICHUU  MpoOseM
AKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHNHA HOBBIX MaTEPUAIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
00€ecleyeHnn palroHAIBHOIO MPUPOJONOIb30BaHMsA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OO0IIEH KyJIbTypbl U€JIOBEKa, a TaKkKe SKOJOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpese;

e OCBOCHME CHCTEMBl 3HAaHUH, JIEKAIIUX B OCHOBE XUMHUYECKON
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
IIOHATHM, 3aKOHOB W TEOPUHW XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJEKYJISPHOM, O  TEPMOJMHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECUU, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00IImX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOACTBA;

dbopmupoBaHue y oOy4Jaronmxcs OCO3HAaHHOI'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHMM i1 OOBSICHEHUS
KJIFOYEBBIX M€ M TpoOJjeM COBPEMEHHOW XUMUU, HJisi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPAMOTHOTO pPEelIeHUs MPOOIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJln3a U OIICHKH C TO3UIIMH 3KOJOTHYEeCKONH O€30MacHOCTH MOCIeICTBUN
OBITOBOM M TMPOU3BOJCTBEHHON ESITEILHOCTH YEJOBEKa, CBSI3aHHOW C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJB30BAaHUEM U  MepepaboTKON
BEILIECTB;

yriyOJeHue  MpEeJCTaBICHUHA O  HAay4yHbIX  METOJAaX  IO3HAHUS,
HEOOXOJAMMBIX JJIsi MPUOOPETEHUSI YMEHHUM OpPUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBACHEHHUS] XUMHUYECKUX SIBIICHUW, HMEIOIUX MECTO B
MIPUPOJIE, B MPAKTUYECKOU NESITEIHHOCTH U TOBCETHEBHOM KU3HH.

B mmame peammzanuu mepBOOUYEPEAHBIX BOCIHUTATEIBHBIX M PA3BHBAIOIIUX
GyHKIMNA TETOCTHON CHCTEMBI CPETHEro OO0IIero o0pa3oBaHUs MPU U3YYCHUU
npeaMera  «XuUMUS» Ha  YIUIyONEHHOM  ypoBHE 0COOyI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE LIETU U 3a7a4d, KaK:

BOCIIUTaHUE YOEXKAEHHOCTM B TO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHUSI K TPOLECCY TBOpPUYECTBA B OO0JAaCTU TEOPETUUECKUX U
MIPUKIIATHBIX HCCIASAOBAaHUM B XUMHH, (POPMHPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAllMM K OOYYEHHIO W IIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I11eUeJIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MTO3HABATEIbLHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUECKUX
criocoOHOCTEeM oOyuaronuxcs, (GpopMHpoOBaHHWE Yy HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO KaK
YCJIOBHUIO yCIENHON MpodhecCHOHANIBHON U OOILIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U TMOTPEOHOCTH B
3710pOBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHH W HABBIKOB Pa3yMHOIO IPHPOJIOIOIL30BAHUSA,
Pa3BUTHE IKOJIOTHUECKOU KYJIbTYPbI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOM DKOJOTHUUECKOHN JAESITECIbHOCTH.

OO1ee 4ynCiIO 4acoB, MPEAYCMOTPEHHBIX 711 U3yUYEHUS! XMMUU Ha yTiyOJeHHOM
YPOBHE cpeaHero obmiero oopasoBanusi, coctabiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hefienio).



COAEPKXAHME OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HaYe€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHble BO3MOXHOCTH aToma Yrjepojia. XHUMHYEcKas CBSI3b B
OPraHMYECKUX COCIMHEHUSX. THUIbl THOpUIU3AIMK ATOMHBIX OpOHUTaIeH
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKUENnTOpHbINM). Tumbl NEepeKpbIBaHHS aTOMHBIX OpOUTaneil, G- MU T-CBS3U.
OpunHapHasi, ABOMHAs U TpoWHas CBsi3b. CrOCOOBI pa3phiBa CBSI3EH B MOJIEKYJIax
opranudeckux BemecTB. [loHsiTue 0 CBOOOJHOM paaukane, Hykieoduiae Hu
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUS
OpraHWYECKUX COCAMHEHUU. MOJeKyIsapHble U  CTPYKTypHbIE (HOPMYIIBL.
CtpykTypHble GOpMyJbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHas. M3omepus. Buuabl wW30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHbIE d(PGHEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o KiacCUPUKAIMK OpraHUYecKux BemiecTB. [loHaTne o
dbynkuronansHoM rpymme. ['omonorus. ['omonoruueckue psansl. CucreMaTuyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEIBHBIC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYeCKUX BEIIECTB M MaTepuajiaMH Ha HUX
OCHOBE, OIBITHl 10 MPEBPAIICHUI0 OPraHUYECKHUX BEIIECTB MPU HArpeBAHUU
(maBneHue, OOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHUE MOJEJIEH MOJIEKYJI
OPraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'omosiornueckuil psj ankaHoB, o0mias GopMyia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AllKaHOB, SP°-
rUOpUIU3aNKsl aTOMHBIX OpOWTaNel yriepoja, o-CBs3b. du3myeckne CBOWCTBA
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKUMU 3aMELICHUS, HW30MEPHU3ALNH,
JErHJIPUPOBAHMS, LIUKIU3ALMH, IUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3M€ PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS.

Haxoxnenune B npupojie. CriocoObl OJyUeHUs: U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0Ouias popmyia, HOMEHKIaTypa u uzoMepus. OcoOEHHOCTH
CTPOCHHMSI M XHMMHYECKHX CBOMCTB MalbiX (LHUKJIONpPONaH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LMKJIOTE€KCAH) LMKIOAaIKaHOB. CrocoObl MOJy4YeHHUS U
IIPUMEHEHHUE UKIIOAIKAHOB.

Anxensl. ['oMonornyeckuii psj ajkeHoB, oOmias ¢opmylia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — alKEeHOB, SP*-
rudopuau3anys aTOMHBIX OpOuTaliel yriepoaa, o- W m-CBA3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEaKUHUU IPUCOEAVHEHMS, 3aMEIIEHUS B (-II0JOKECHUE
IIPYU JIBOMHOM CBA3M, NOJMMEpU3alMM M OKucieHud. IIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JABOWHYIO CBs3b. CIOCOOBI MOJYUYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. Ilonumepusanus
CONPsDKEHHBIX JUEHOB. CrIoCOOBI OJIy4eHNs U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oOias Gopmysia, HOMEHKIaTypa u
u30Mepusl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoga. @u3nyeckue CBOMCTBA AJIKHUHOB.
XHAMHMYECKHE  CBOWMCTBA:  PEaKUMM  IPUCOCAWHEHHUs,  JUMEpHU3alUuud U
TpUMEpHU3aLnU, OKUCIeHUs. KUCIOTHBIE CBOKCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBEeHHBIEC peakuu Ha TPOMHYIO CBs3b. CrIOCOOBI MOMydeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuil psj apeHoB,
oOurast popMyina, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJEeKyJIbl OeH3oya. duznyeckue CBOICTBA APEHOB. XHMHYECKUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMEIICHHs B O€H30IbHOM KOJIBLIE U
YIJIEBOJLOPOJHOM pPaAMKalle, PEaKUUH IPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIBLIE Ha MpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCUIBHOH,
TUAPOKCUIIBHOM, aMHUHO- WM HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CnocoObl NOSyUYEeHHS U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJLOPOIOB.

[Tpuponnsiii Ta3. [lomyTHble HedTsIHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
KameHHbIl yrojib U MpoAyKThl €ro nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaIUTHYECKUM), pUGOPMUHT, MUPOIU3.
[TpomykThl mepepabOTKu HEPTH, NX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJIOrEHIIPOM3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMENIeHUs TajJloreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyMMIy, IHAHOTPYIIIY,
amuHorpynmy. JlelicTBue Ha TraJoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYd. B3anmMoaencTBUE IUTaJOreHalKaHOB C MArHUEM W LIMHKOM.
[Tonstue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Ucnonb3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHWYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl W3YYEHHUS BEHIECTB M HX MPEBpaICHUN:
n3ydeHue (QU3NYECKUX CBOMCTB YTIIEBOJOPOIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOPOJIOB Pa3MYHBIX KiIaccoB (oOeciBeuynBaHHEe OpOMHON WM
MOJHOW BOJBI, pAcTBOpa IEpMaHraHaTa Kallis, B3aWUMOJICUCTBHE AalETWIICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoga ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHUE HTWICHA U
W3Y4YEHUE €ro CBOWCTB, O3HaKOoMieHHEe ¢ KoJutekimsamu «Hedpte» u «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ
YIJIEBOJIOPOJIOB M raJOr€HIPOU3BOJHBIX YIIIEBOAOPOIOB.

Kucsopoacoaep:kaniue oprannyecKue coeJMHEHUs.

[Ipenenvubie ogHOaTOMHBIE CcOUpThHl. CTpoeHHUE MOJIeKyn (Ha MpUMeEpe
METaHOJIa W 9TaHoja). ['oMomormueckuit psm, oOmas ¢opmyna, u30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmdyeckne CBOWCTBA  MpeNEIbHBIX
OIHOATOMHBIX CIHUPTOB. BoOIOpPOIHBIE CBSI3M MEXIAY MOJIEKYJIAMHU CIHAPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcOOEHHOCTH (PUBUYECKUX U
XAMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHUPTHI — ATUICHIVIMKOAb U riulepuH. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKLMK 3aMEIICHUs, B3AUMOJCICTBUE C OPraHMYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs peaklHs Ha MHOIOATOMHBIE
cnupThl. [IpencraBieHue o MexaHHW3ME peEaKIUi HYKICO(DUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esoBeka. (CnocoObl MOJy4YeHHs U HPUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYNIBI H
O0eHzonpHOTO sAnpa. duszmdeckue cpoilcTBa (PpeHosa. OCOOCHHOCTH XUMHYECKUX



cBOMCTB (eHosa. KayecTBeHHble peakuuu Ha (eHos. TokcHYHOCTH (eHoa.
CriocoOb1 monyuenust v mpuMeHnenne perona. denondopmanbaerumanas cModa.

KapOonuiibHbIE COETMHEHUS] — aTTbJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMosiorudeckue psiibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMmepuss U HoOMeHKIarypa. Du3nyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJETHUJIOB M  KETOHOB:  PEaKUUH
npucoenruHeHns. OKUCIECHUE aIbJAETU0B, KAUECTBEHHBIC PEAKIIUN HA aJIbICTUbI.
Cnoco0Obl NOy4YeHUsl U MPUMEHEHUE abJIETUI0B U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HoMeHKiaTtypa. Pusndyeckue CBOMCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie CBS3M MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuus STepUPUKAINKA, PEAKIUU C YYaCTHEM YIJIEBOJOPOIHOTO paauKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPENETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
JMKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAs,
JuHOoIeH08as KUCIOoThl. CroCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psna, oOmas dopmyia, U30MEPHUS U
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW U
HICJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3nvecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HETpeeIbHbIX JKUPHBIX KUCIOT. XKuphl B ipupo/ie.

MBpbIIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TJIOK03a, (GpyKTo3a, ramsakro3a, pubo3a,
ne3okcupu6o3a. dusnyeckue CBOMCTBA M HaxOxAeHHE B npupoje. OTOCUHTES.
XUMHUYECKHE CBOWCTBA IITIOKO3bI: PEAKIIMH C YYaCTUEM CHUPTOBBIX U AJIbJACTHIHON
IpyII, CIMPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B XKU3HEACATEIBHOCTH OpranusMa. /[ucaxapuapl: caxaposa, MaiabT03a U
nakto3a. BoccTaHaBiMBaroIIKe U HEBOCCTAaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npuMenenue. [lonucaxapuasl: kpaxmann,
IJIMKOTEH W 1esurono3a. CTpOeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIIMKOreHa H
HeJUTroNo3bl.  DPU3MYECKHE CBOWCTBA KpaxMalla M LEIUTIOI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYeCTBEHHas peakius C HOAOM. XUMHUUYECKHUE
CBOICTBa LEJUIIOJNO3bI: TUAPOIU3, ModyudeHue 3(pupoB uemtonossl. [lousrue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DOKCIEpUMEHTAJIbHBIE METOJIbl MU3YyYEeHHUS BEIIECTB W MX NPEBpaICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJIEHUE STUJIOBOIO CIHMPTA B AJIbJIETH]l HA PACKAJIIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTA JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJACTUlIbl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33a/1ad 1o TeMaM «CHUpThl U
benonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE A(DUPBD).

A30TCoAep:Kale OPraHnYecKre COeIUHEeHU .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kinaccudukanus aMuHOB:
anudaTUdecKue ¥ apoOMAaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoennie monekyn, oOmas (opmyiia, U30Mepus, HOMEHKIATypa U (U3NUECKHe
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUUECKHMX aMUHOB: OCHOBHbBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHUCTBUE NEPBHUYHBIX AMHUHOB C A30THUCTOM KHCIIOTOW.
Conu anKuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwinHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWivHA. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
MOJIydYeHUs] U TpUMEHEeHHe anudarudyeckux aMuHoB. l[lonyyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTaelbHble IPEACTABUTENN O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Ou3nuecKkne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakKmus TMOJUKOHICHCAINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHA
CTpyKTypa O€enkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypanus,
KAUECTBEHHbBIE PEAKLIUU Ha OEJIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBpallCHUM:
pacTBOpeHHE OEIKOB B BOE, JeHaTypamus OETKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3oTcoAepkaliie ~ OopraHhyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUY.

BricokoMoJieKkyJIApHbIE COeINHEHNS.

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSAS MOJICKYISpHAs



Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSL.

[Tonumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIICH, MOJUIPOIIUTIEH,
NOJINBUHWIXJIOPHU, TOJUCTHPOJ, MMOJMMETHIMETaKpUIaT, MOJUKAPOOHATHI,
novdTIWIeHTepedTanat). Y TUin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJIOPOIMPEHOBLIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIINE TOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIIEPUMEHTAIbHBIX 3adady Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenue MoJjekyiasipHOH (OpMysbl OPraHHMYECKOTO0 COCIUHEHHS TI0
MacCOBBbIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE
MOJICKYJISIpHON  (pOpMYJIBI OPraHUYECKOrO0 COEAUMHEHHMS 1Mo Macce (00béEMYy)
IPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
pEaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpPHOU (OpMyIIbI
OpraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OINpPEAECICHUE JOJIM BBIXOJAa MPOAYKTAa PEAKUHH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnupeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKONM XUMUH B
10 kmacce OCYIIECTBISIETCA Yepe3 HCIOJIb30BAaHME KaK OOIUX €CTeCTBEHHO-
HAay4YHBIX TOHATUW, TaK W TMOHATUH, MPUHATBIX B OTIEIbHBIX MPEIMETax
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0JICHHEe, W3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIlleCTBA, (HU3WUYECKUE BEJIMYMUHBI, €IUHMIIBI MU3MEPEHUsS, CKOPOCTb, JHEPIus,
Macca.

buomorus: kierka, opraHu3M, JKOcHUcTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TreTepOTPO(PHBIA THUIl MUTAHUSA, OpOKEHUE,



dboTocuHTE3, JbIXaHWE, OCJIKW, YIJICBOJbI, JKHPbI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

["'eorpadusi: mosie3HbIE HCKOTIAEMbIE, TOTLTUBO.

TexHoJOrMsl: MHUIIEBBIC MPOIYKTHI, OCHOBBI PAIlMOHAJILHOIO MHUTAHUSA,
MOJOIIME CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KUIACC

OBIHIAS N HEOP'AHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sAep. XUMUYECKHM 31eMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPIECTHUCCKHEC YPOBHHU U
noaypoBHH. AToMHBIE opOuTanu. Kiaccudukaiys XUMUIECKUX dJIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneieHue JIIEKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISAM.
DneKTpoHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOIO MEPUOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, JIEKTPOHHBIC KOH(HUTYpaIliyi HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

ITepuonnueckuii 3akoH u [leproanyeckass cucremMa XUMHUUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsA3b NEPUOAUUECKOTO 3aKOHA U [leproanueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM U MepuojaM. 3HAUYCHUE
nepuoaunueckoro 3akona /[.1. Menneneena.

XuMu4deckass CBsA3b. BuIbl XHMHMUYECKOM CBS3M: KOBAJICHTHAs, HMOHHAi,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN. DHEPTUs U JJIMHA CBSI3U. [10sIpHOCTD, HAITPABJIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCITUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPAMHAILIMOHHON XUMUHU.

BemiectBa  MOJIEKYJIIPHOTO M HEMOJIEKYJIPHOTO  CTPOCHUA.  THMBI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbIx cucteMax. MIcTuHHbIE pacTBOpHI. IlpencraBieHue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMM PaCTBOPOB:
MaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauus. HacelileHHbe u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTammoruaparsl.



Knaccudukanys u HOMEHKIATypa HEOPraHUUECKUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHUSI OTJIETIbHBIX MIPEACTaBUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX pEaKIuii B HEOPTaHWUYECKOW M OPraHUYeCKO
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAaHEHUS U MPEBpAICHUS
SHEPTUM MPU XUMHUYECKUX peakiusax. TernoBbie d3PHEKTHl XUMUYECKUX PEaKIUi.
TepMoxuMUYeCKre ypaBHEHHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (haKTOPOB.
['omoreHHbIe U rereporeHHblie peaknuuu. Karanus u kataams3aTopsl.

OOparuMbie U1 HEOOpaTHUMbIEC peakIuu. XUMHUueckoe paBHoBecue. KoHctanTa
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle HlaTense.

Onextponutnyeckas aucconmanusi. CuiibHbIE U CcJaOble 3JIEKTPOJIHTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPacTBOPOB: KHCIOTHAs, HEUTpaJibHas,
nienouHas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHS W BOCCTaHOBJIEHUS.
BaxHelmme OKHCIMTENM W BOCCTAaHOBUTENIH. MeTon 3JIeKTPOHHOro OajiaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MpPEeBpalllCHUN:
pa3oKEHUE TNEPOKCHAA BOJOPOJAa B TMPHUCYTCTBUM KaTAIM3aTOpPA, MOJEIU
KPUCTAJUNIMYECKUX PEIIETOK, IPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIpeieTICHNe
Cpeabl PacTBOPOB C IOMOILIBK) HHIWKATOPOB, M3YYEHUE BIIMSHUSA Pa3IHMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu ¢ TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuogumyeckoid cucTeMe XUMHUYECKUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS MX aToMOB. Duznueckue
CBOMCTBA HEMETAILJIOB. AJIJIOTPOIHUS HEMETAJJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonmydenne, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIlaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBoOWcTBa. ['mapuusl.
TonnMBHBIE ATIEMEHTHI.

["asiorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOTy4eHUs, (GU3UYECKHE U
XMMHUYECKUE CBOMCTBA. [ aJIoreHOBOAOPOAbI. BaxkHEeWIIe KUCIOPOICOACPKAIINE
COENIMHEHHUS TayoreHoB. JlabopaTopHble U TMPOMBIIIICHHBIE CIIOCOOBI TOTYYCHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOJa U
030Ha. OKCHUABI U IEPOKCHUJIBI.

Cepa. Haxoxzaenue B TpHUpPOJE, CIOCOOBI MONy4YeHUS, (GU3HUECKUE WU
xuMuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(1V), okcua
ceprl(VI1). CepHucrass u cepHasi KHUCIOTHI U uUX coyii. OCOOEHHOCTH CBOWMCTB
cepHoM KucnoTel. [IpuMeneHne cepbl U €€ COeTMHEHN.

A3zor. Haxoxmenue B mpuponie, CHOCOObI TMOJydYeHus, (u3udeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHenue azora
U €r0 COeIMHEHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpupojsie, CHOCOObI MONydeHUs, (U3HUECKHE H
xumudeckue cpoiictBa. dochunpr m pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yaoOpeHus.

Yrimepon, HaxoXAeHHWE B mpupone. AJUIOTPONHBIE  MOIU(DUKAIUH.
duznyeckue W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yrompHas kuciora u eé
colii. AKTUBUPOBAHHBIN YyToyb, ancopOuusa. Dynnepensl, rpadeH, yriepoHble
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YTIJIEPOJOM, U €0
COCIUHEHUN.

Kpemunii. Haxoxxnenue B mpupoje, CrmocoObl MoydeHus, (GU3NYEeCKUEe U
xumudeckue cBorctBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeKs0, ero nNoJly4YeHue, BUAbl CTEKIIA.

[Tonoxenne MetaioB B [leprondeckoil CUCTEME XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JI0UYeK aToMoB MeTamioB. OOmiue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe METauioB B OBITY M TEXHHKE.
CrutaBbl METAJLIOB.

DNEeKTPOXUMHUUECKUNA psAJ  HampspkeHud  metauioB.  OOIIue  CrocoOsbl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTY PrHsl, MUPOMETAJUTYpPrusi,
anektpoMeramtyprus. [lonsatue o koppo3um MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

Oo6mas xapaktepuctuka MmeTtamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢GuU3HUECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHECHUH.

OoOmas xapakrepuctuka MmetaioB |IA-rpynmer Ilepuonnyeckoil cucteMsl
XUMUYECKUX JJIEMEHTOB. Maruuii W KaJblHil: ToNydeHue, (U3MYecKue u
XUMUAYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCIAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJIOMHUHMIL: TOTy4YeHue, PU3nYecKue 1 XMuMUYECKUE CBOICTBA, IPUMEHEHNE
MPOCTOTO BEIMIECTBA M €ro coeAuHeHui. AmdoTepHbIe CBOWCTBAa OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mias  XxapakTepuCTHKa MeTauioB 100ouHbIX mnoarpynn  (b-rpymm)
[leprognyeckoi CUCTEMbI XUMHYECKUX DJIEMEHTOB.

du3nyecKkre U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuit. OKcuabl u
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHCIIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

du3nyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxneitmue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue M XMMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmydyenue u npuMeHeHue xeme3a
U €ro CIUIaBOB.

du3nyYecKrue 1 XMMUYECKHE CBOMCTBA MEU U €€ coeaquHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSTMHEHUI.

[Muuk: momy4yeHue, (U3MYECKUE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U THUJIPOKCH/IA IIMHKA, THIPOKCOKOMIUIEKCHI HUHKA. [I[puMeHeHune
UHKA U €r0 COeIUHEHUMH.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MpPEBPAIlCHUN:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHUCJIOPOJIe, HM3y4YeHUE KOJUIeKIUMU «MeTaibl W CIUIaBbD», B3aWMOJICHCTBUE
HICIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAITIOB), B3aUMOJICMCTBUE LIMHKA U Kejie3a C pacTBOpaMU KHUCIOT U
nieI04ued, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
W KaTUOHBI METAJUIOB, B3aUMOJECUCTBUE TUIAPOKCUIOB ATOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT W IIEIOYEH, pElICeHHE SKCIEPUMEHTAJIbHbBIX 3a/a4 M0 TeMaM
«Tanorensr», «Cepa u e€ coeauHeHUs», «A30T U Gochop U UX COCTUHEHUSY,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xuMuu B o0ecriedueHu yCTOMYMBOTO pa3BUTHS uenoBeuecTBa. [lonsaTue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUH HAyYHOTO HCCIEeI0BaHUSI.
HayuHble IpuHLIKIBI OpraHu3alui XUMUYECKOr0o IPOU3BOACTBA. [IpoMbliiieHHbIE
CIOCOOBI MOYYEHUSI BaXKHEHUIITNX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAKA,
CEpPHOM KHCJIOTHI, MeTaHoJa). [IpoMBITIIIEHHBIE CITOCOOBI MOJYYEHUS METAUIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYXKAlOLIEH Cpelbl U €ro MOoCIE/ICTBUS.
Ponb xuMuu B 06ecriedeHnH SHEPTeTUUECKONW O€30MaCHOCTH.

Xumuss MW 3J0pOBbE UelioBeKa. JlekapcTBeHHble cpexactBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUU B pa3BUTHUU MEIUIIMHBI.



XUMHS TUIIA: OCHOBHBIC KOMIIOHEHTHI, MUINEBbIC 100aBKku. Poilb XumMuu B
oOecIeYeHn  MUIIEeBO 0€3011aCHOCTH.

Kocmernueckue u mnapdromepHbie cpeiactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIIOIb30BaHUSl TMPEnapaTtoB OBITOBOM XUMHUU B IOBCEIHEBHOMN
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHUIINE CTPOUTENIbHbIE MaTEepUaibl (ILIEMEHT,
0eToH).

XuMus B CENIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KepaMHKa.
Marepuansl it 351eKTpoHUKHA. HaHOTeXHOIOT M.

PacuétHrle 3amaun.

Pacuérel: Macchl BellecTBa WM O0ObEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuny, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JIOJHM W MOJISPHOMU
KOHIICHTPAIIMM BEIIECTBA B PAacTBOpPE, JIOJM BBIXOJA MPOJYKTAa PEAKIUH OT
TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHBIE CBSI3U.

Peanuzanuss ~ MeXOpeAMETHBIX  CBs3€H TNpU  H3YyYeHHM OOled u
HEOpraHndeckor xuMuu B 11 Kilacce oCyIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, IPUHATHIX B OTAEIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
TEOPHs, 3aKOH, aHAJM3, CHHTE3, KJIAacCH(pHUKAIU, MePHOINIHOCTh, HAOIIOICHHE,
HM3MEpPEHUE, SKCIIEPUMEHT, MO/IEJb, MOJICIMPOBAHUE.

®dusuKa: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUA YPOBEHb,
BEILIECTBO, TEJNO, O0BEM, arperaTHOE COCTOSIHME BEIIECTBA, WJACANbHBIN Ta3,
bu3nYecKre BEIUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: KieTka, opraHusM, dKOocHcTeMa, onocdepa, MeTabOIH3M, MaKpO-
1 MHUKPODJIEMEHTHI, OCIJIKH, JKHPBI, YTIEBObI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpacdusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBRO,
pPECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUICHHOCTD,
dbapMmaiieBTHUECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, OJICKTPOHHAA
MMPOMBINIJIICHHOCTh, HAHOTCXHOJIOT'HH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHUM A [TIPOI' PAMMBI 110 XUMUWN
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM C CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHs» Ha yYPOBHE CPEOHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4arolmMUMHUC POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEACICHHUIO; HAIMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1[EJU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTAaThl OCBOEHUS MpeaMeTa «XUMHSD OTpPaKaroT
c(hOpPMHPOBAHHOCTh OMbBITA IO3HABATENLHON M TMPAKTUYECKON JIEeITEIbHOCTH
00y4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHOM EITeIbHOCTH.

JIM4UHOCTHBIE pE3yJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIBHOM M MPAKTUUECKON JAEeSTEILHOCTH
oOydJarommxcs B MPOIECCe peann3alud 00pa3oBaTeIbHOU NEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBQ)XXEHHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM HEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX M MO3HABATEJILHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

IIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY UM HAy4YHOMY HACJIEIUIO
OTEUYECTBCHHOMN XMMUH;

YBaXEHUS K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIbHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  HOKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MTOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



MHTEpeca M [O3HABaTEJIbHBIX MOTHUBOB B IOJYYEHUU U TOCIEIYHOLIEM
aHanm3e WH(POPMAIUU O MEPEOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OTICHUBATH CUTYAIIMH, CBSI3aHHBIC C XUMUUYECKUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIIEH C
MO3ULMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
MOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 370poBOoro u Oe3omacHoro oOpas3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYecKOMYy U
NICUXUYECKOMY 3/10POBBIO;

coOMIoIeHNs TpaBUJI O€30MacHOr0 OOpalieHus ¢ BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPaBWI HHJMBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIlUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TMOCHEIACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHNOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7a4
COLIMAIbHOM HAIIPaBIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YKCJie HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAaHUU 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpoQeccuu U pean3alii COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTUYECKU IIEJIeCO00Pa3HOT0 OTHOILIEHUS K MPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHMS )KM3HH HA 3E€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
HKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE PUPOJAHON U COILIMATBHOU CPEAbL;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUN XUMUU IS
pELIEHUST BONPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIUMX Bpel OKPYKarOLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANPUHUMAEMBIX JECUCTBUIN U MIPEIOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKOU HAaINpPaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XMMHUM KaK HayKd, OCO3HaHHS €€ poJud B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUU I€JIOCTHOTO
NpeACTaBICHUs] 00 OKPYKalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHHM JUJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTUYECKOM HAMNpPABICHHOCTH W BAaXXHOM pOJH B
CO3JJaHMU HOBOM 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEUIEHUH TJI00ATBHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMOPTHON MKU3HU KaXKJIOTO YJIeHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAaHUA CYUIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJiy4aeMble 3HAHUS JIJIsl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YEeHUSs
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B paznuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS IIPOrPaMMBbI TI0 XUMHUW Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYAOLIMXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHCHU(PUKY METOJOB TO3HAHHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4HbId (DAaKT, PUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeIOBaHIE, HAOIIOICHNE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHbIC NEHCTBUS (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
T'PAaMOTHOCTH U COIIMATLHOW KOMITETESHITUH 00YYaroIIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JICUCTBHUS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABaTEJIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJSTUBHBIMU
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKue AeMCTBHUA:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPHU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BATh COOTBETCTBYIONINE TIOHSTHS ISl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMpaTh OCHOBAHUS H KPUTCPUH IS KIACCH(PUKAIMA BEIISCTB M
XUMHYECKUX PEaKIIN;

yCTaHaBJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIAYKTUBHBIC, JI€YKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (opMyJsia, ypaBHECHHE XHMHYCCKOU



peakiuu — MpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX W NPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHX
pEeaKuunii;

(bOopMyIUpPOBATH LIEJIN U 33/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTa
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBbIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M  MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 3a XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIA OTYET O MPOAEIaHHOM paboTe;

npuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHON
JESATEIHbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IUYHBIX
METO/IOB [TO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpPATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBbIE IOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHpOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OTIPEICNIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  MpPEACTABICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA SA3BIK B KadeCTBE CpeAcTBa Npu pabdoTe C
XUMUYECKON uHpOpMaIMeil: NpUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISATHOCTH.

KoMMyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YueOHbIe 1eiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Uajaora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh UJIeH, ((OPMYIUPOBATH CBOH MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C MpE3eHTAaIMell pe3yJbTaTOB IO3HABATEIBHOW JAESITEIbHOCTH,
NOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU P BBINIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajan3alud yueOHOTO NpoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJIACOBAHMS MO3ULIUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSATETILHO TUJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEeIIbHOCTh, Ompenesas e€ IMeau W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpEAJiaraeMblii  ajiroOpuT™M JACUCTBUI MpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIENOBATEeIIbCKUX 3a7ad, BBIOMpaTh Haumbolee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIEC pe3ybTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHHs BKIIOYAIOT CrelupuYecKue
JU1sl yaeOHOro npeaMeTa « XUMUsH Hay4yHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIM
M0 OCBOCHUIO, MHTEPIPETALMA U TPEOoOpPa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWW B PA3TUYHBIX YUEOHBIX
CUTYyalUsX, a TAKKE B PEAIbHbIX )KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C XUMUEH. B
porpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TroJaM
W3yYCHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IIPEACTABICHHM: O MECTE€ M 3HAYCHHUH OPraHUYSCKOM
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHHH YCTOWYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUHM MPOOJIEM KOJIOTHYECKON, SHEPIETUUECKON U



MUIIEBON 0€30MMacHOCTH, B Pa3BUTHUH MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHU N PaIrMOHAIBHOTO
MPUPOOTOIH30BaHUsI, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpPbhl
YyelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3JIOPOBBIO M TIPUPOTHOM CPEJIE;

BIAJICHUE  CHCTEMOW  XUMWYECKUX  3HAHWWA, KOTOpas  BKJIIOYAECT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SIAPO U JICKTPOHHASL
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, YTIEPOTHBIN CKENET, (PyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaEHHBIE,
CKEJICTHBIE), M30MEpUsl CTPYKTypHasT M TPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pAJl, TOMOJOTH, YIIEBOJOPOIBI,
KHCIIOPO- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS OPraHHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TIpeBpalleHUs] DHEPTHUM TMPU XUMUYECKHX PpEeaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAallhe B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYCCKHUX SIBICHHUM; MPEICTABICHUS
0 MEXaHW3MaxX XWMHYECKHX pPEaKIUui, TePMOJMHAMHYECCKUX U KHUHETUYCCKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aUMHOM BJIMSTHUW aTOMOB M T'PYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbId ) dekTsl, opueHTaHThl | 1 1l pona);
(haKTOJIOTHYECKHUE CBEJCHHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHHUH U OE30TacHOM
WCIIOJIb30BAHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NESATEIbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOMA, TEpEepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISABIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPH
OIMCAHWH COCTaBa, CTPOCHUSI M CBOMCTB OPTAHMYCCKUX COCAMHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTaBJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BCIIECTB;

COCTaBJIATh YPABHEHUS XMUMHYECKUX PEAKIMA W PACKPHIBATh UX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI X TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHIA;,



M3TrOTaBJIUBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEIIECTB IS WIUTIOCTPALIUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABJIMBATh MPUHAJICKHOCTh M3yUYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CO€IMHEHUM, JJaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
Homenknatype (IUPAC) u mpuBOAWTh TpUBHAILHBIC HA3BAaHUS IS OTICITHHBIX
NpeACTAaBUTENIE OPraHUYECKUX BEIIECTB (ITUJICH, AllETUJICH, TOJYOJI, TJIUILEPHUH,
ATWICHTJINKONb, (eHOoN, (QopMambIeTul, aneTaabJeTu/l, aleToH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, alaHuH, MallbTo3a, (PPYKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh yMEHHUS ONPEAENsATh BHUJ XUMHYECKOW CBSI3M B
OpPraHMYECKUX COEIMHEHUSX (KOBAJIGHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOKEHUS TEOPUU CTPOECHUS
oprannueckux BemiectB A. M. byTtiieposa /st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMUYECKHE CBOWMCTBA TUIHMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKECHOB, AJIKAJUEHOB,
QJIKWHOB, apPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJbJECTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3()DUPOB, KUPOB, HUTPOCOSTUHEHUN U
AMUHOB, AMHHOKHUCIJIOT, O€NKOB, yTJIeBOAOB (MOHO-, JM- U TOJHUCAXAPHUJIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYHD  CBSI3b  MEXAY HHUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHPOBAHHOCTh yMEHUS TMOATBEP)KJATh HA KOHKPETHBIX IpPUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTECTBEHHO-HAayYHBIX
MeTOJlaX MO3HaHUS — HAOJIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIICPUMEHTE
(peaJibHOM M MBICIICHHOM) Y YMEHUSI IPUMEHSITh 3TU 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepanuu
MBICIIUTENILHON JIESTEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATH3alINIO, BBISBICHUE NMPUYMHHO-CJICICTBEHHBIX CBS3EH — JJIA U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSI3b XUMUYCCKUX 3HAHUU C
MOHATUSMM U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIS
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTe€pUabHOTO €IUHCTBA MHUpPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHMYEeCKON XUMHH JIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY;

cOpPMHPOBAHHOCTh YMEHHH: TMPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopMysIaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIMH C HCIOIb30BaHUEM (PHU3HMYECKUX
BeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUI0 XUMHYECKOU
(GbopMyIIBI BEIIECTBA MO HW3BECTHBIM MACCOBBIM JIOJISM XHMHUYECKHX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: ITPOTHO3UPOBATh, aHATU3UPOBATH U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOW  O€30MacHOCTHM  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJOBEKa, CBA3AHHOM C IMepepadoTKOU
BEIIIECTB, UCIIOJIb30BaTh MOJYUYCHHBIC 3HAHUS JIJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOIUTH
XUMUYECKUN DSKCIIEPUMEHT (MOJyYeHHEe W M3y4YeHHE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PA3JIWYHBIX KIJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
0e30macHOro OoOpallleHus ¢ BeIIeCTBAaMU M J1Ta0OpaTOPHBIM O0OPYJ/IOBAHHEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pEe3yIbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJII01aTh MpaBUiIa SKOJOTHYECKH 11€J1eCO00pa3HOTr0 MOBEICHUS B OBITY H
TPYJAOBOM JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOILIEH
MPUPOJIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JCHCTBUSI HA KUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC TTokazareis [1JIK;

aHAIM3UPOBATH 11€71eCO00Pa3HOCTh MPUMEHEHHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAS
JuTepaTypa, cpeAcTBa MmaccoBor mHpopManmu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHAJIM3MPOBATh XUMUUYECKYI0 MHpOpMaIMIO, iepepadaTsiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBUU C MOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHH TMPUPOJIBI, O MECTE W 3HAYCHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIECYEHUU YCTONYMBOIO
pa3BUTHA, B PEHICHUU TPOOJEM HKOJOTHUECKOM, PHEPreTUYECKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIULIHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKxke
HKOJIOTUUECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOTIOJIATAIOIIME TMOHATUS — XUMHUYECKHH DJIJIEMEHT, aToM, SAPO aroMma,
U30TOIIbI, JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE H
BO30Y>KAEHHOE COCTOSIHHSI aToma, THOpUAM3aIUsl aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBaJieHTHAs, WMOHHAsg, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJJIMYECKAs] PpEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJIHTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOJMTHUECKOW TUCCOIUAIUMHU, TEPHOTUIECKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUM NPU XUMUUYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHHM, MHUPOBO33PEHUECKUE 3HAHUSA, JIEKAIIME B OCHOBE IIOHUMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SBJICHHUW;  COBPEMECHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJIEHUS O MEXaHW3MAX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XUMMHYECKOM PAaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHUSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0O€30MacHOM
WCIOJIb30BAaHUU BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKON
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIUMNAX  XUMHYECKOTO
MPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCHOJb30BATh COOTBETCTBYIOLIUE IMOHATHS MPH
ONMCAHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUUYECKYI) CHUMBOJIMKY JJIs
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuueckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPECIISITh BaJCHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOT'O BELIECTBA;

c(hOpMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3W W THUMNA KPUCTALIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOM CBA3H;

chOPMHPOBAHHOCTh  yMEHUH:  KiIacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUHU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIIOBOMY 3()QeKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpAaTUMOCTH, YYaCTHIO KaTalau3aTropa U
JPYTHUE); CAaMOCTOSITEIbHO BBIOUPATh OCHOBAHUS U KPUTEPHH UIsl KJIaCCU(PUKALUN
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u J1eMOHCTPUPOBATH €0 CUCTEMATHU3UPYIONIYI0, OOBICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OHJIIEMEHTOB MEPBOrO—YETBEPTOTO MEPHUOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa,  UCHOJNB3ys  TMOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaIN», «OCHOBHOE U BO30YXIEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBACHATHh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMU: XapakTepu3oBaTh (OMHCHIBaTH)  OOIIKE
XUMHUYECKHE  CBOMCTBa  BEHIECTB  PA3JIUMYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOpPMHUPOBAHHOCTh YMEHHUS PACKpbIBaTh  CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMIA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OanaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUUMd  TUAPOJIW3A;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEHICHUS XUMUYECKOTO PaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jencTuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKUE pPEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIyYEHHUsSI CEPHOM KHUCIOThI, aMMHUaka,
oOIue HaydHbIE TMPUHINNBI XUMHUYECKUX TPOU3BOJCTB; IMEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0Nb3A;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHUM O METOJax HAyYHOIO
MO3HAHUSA SBJICHUM TPUPOABI — HAOMIOICHUE, W3MEPEHHE, MOJCINPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
MPaKTUYECKOMN JAESTEIbHOCTH YEJIOBEKA U B TOBCETHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHMSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OpPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAcCOBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»;
Macchl BEIIECTBAa WM O0OBEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W ILEJIOYEH C
M3BECTHON CTEIMEHBIO AHMCCOIMAIMK;, Macchl (00bE€Ma, KOJHWYECTBAa BEIIECTBA)
MPOAYyKTa PEAKIUH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JJAHO B BHJIE€ pacTBopa C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(uMeeT mpuMecH); JOJM BBIXOJA TMPOIYKTa PEaKIMH; OOBEMHBIX OTHOIICHUH
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIbHO TUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOT'O COCTAaBa HEOPTAaHMYECKUX BEILECTB, ONpPE/EICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIWKATOPOB, H3YyYEHUE BIUSHUS
paznuUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHMUYECKOW pEaKIMu, pEeIICHUE
DKCIEPUMEHTANBbHBIX 3afa4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
coOII0IeHreM TpaBml 0€30MacHOro o0palleHus ¢ BEeUIeCTBaMH U J1abopaTOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh I€ldb HCCJIENOBAaHUS, TMPEJCTABIATh B
paznu4yHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOII0/IaTh MpaBuUia MOJIb30BAHUS XUMUYECKOU
nocy/Iol u  1abopaTopHBIM O00OpyJOBaHWEM, OOpalieHUs] C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIIMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JEATEBHOCTH B ILIEISAX COXPAHEHUS] CBOETO 3J0POBBS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeapl M JOCTHMKEHUA €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HAaBaTh OIACHOCTH
TOKCUYECKOTO JICCTBUSL HA JKMBBIC OPraHU3MBbl ONPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IEJICHANIPABICHHBIA TMOUCK
XUMHUYECKON MH(GOpMAIIMK B PA3IUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHGopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XMMHUYECKYI0 MH(pOpMaImio, mepepadbarpiBath €€ M UCIOJIB30BAThH
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1aueii.
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Pa3znen 4. A3oTcoaep:kaniue oprannyeckne coeJuHeHUust

4.1 AMUHBL. AMUHOKHCIIOTHL. beiku 12

Uroro no pazneny 12

Pasjen 5. BeicOKOMOJIEKY IS pHbIE COCIUHEHUS

5.1 BpICOKOMOJIEKYIISIPHBIE COETMHEHUS 6

Hroro no paszuneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3gejaoB H TeM nudpoBbie
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Ctpoenue atoma. [lepuoauyeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMUYECKUX 9
anemenToB . 1. Menneneera
19 Crtpoenue BemniectBa. MHOTOOOpa3me 11 1
BEIIECTB
1.3 XUMHUYECKUE PEaKIINU 19 1 3
Utoro no pazneny 39
Paznen 2. Heoprannueckasi Xummusi
2.1 Hemeramner 31 3
2.2 MeTtayuiel 23 2
Hroro no pazneny 54
Pa3nea 3. Xumus u :KU3Hb
31 MeTtoabl 03HAHUA B XUMUHU. XUMHUA U 9
' YKU3HD
Hroro o pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 4 8




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» Xumus, 10 knacc/ I'abpuensta O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmmonepHoe obmiectBo «M3marenberBo «lIpocBemenne»

* Xumus, 11 xknacce/ T'abpuensa O.C., OctpoymoB U.T'., Cnagkos C.A., JIEBkuH

A.H., Akunonepnoe obmectBo «M3narensctBo «IIpocBeiienne»

METOAUYECKUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETHU

HMHTEPHET
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