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MNOSICHUTEJIBHAS 3AIINCKA

Pabouast mporpaMMa 1Mo XMMHUM Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
paspabotrana Ha ocHoBe DenmepampHOro 3akona oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHOlt 00pa3zoBaTEIBLHOM MporpaMMel cpeHero oodrero oopazoBanus(DOII
COOQO), mnpexacraBiennbix B denepanbHOM TrocyJapcTBEHHOM 00pa30oBaTeIbHOM
craunapre COO, c¢ yuétom Konnenumu mnpenoaaBaHus ydeOHOro mpeaMmeTa
«XuMus» B oOpa3zoBaTeNbHBIX oOpraHu3anmsx Poccuiickoit  denepanuu,
peanu3yNMX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX TTOJIOKEHUM
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025
rona» (Pacnopsixenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpOBHE YIUIYOJIEHHOTO M3y4Y€HHS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTCCTBEHHO-HAy4HOro oOpa3oBanusi ydammuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuzyemMoe B yCIOBUAX U dEpEeHIIMPOBAHHOTO,
npouibHOro 00y4YeHHs, MPU3BAHO OOECHEUYUTh O00Ie00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO IS
ajanTayy uX K ObICTPO MEHSIOMIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe JIJIs
MPOJIOJKEHUS OO0Y4YEHUs B OpraHU3alMsIX MPO(ecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBIIIETCSI OJTHOW W3 TIPUOPUTETHBIX JUCIUTLIIUH.

B mporpamme no XumMuUM Ha3HAuYC€HHE MpeaMeTra «XUMHUS» TOJIy4aeT
noJpOOHYI0 ~ WHTEPNPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIATAIOIIMMU
nonoxenusiMu OGI'OC COO o B3anMOOOYCIOBICHHOCTH IIE€JIeH, coAep:KaHMUs,
pe3yabTatoB OOy4YeHUs] U TpeOOBaHMM K YPOBHIO MOJTOTOBKU BBIITYCKHHUKOB.
CBUIETETLCTBOM TOMY SIBJISIFOTCSL CJEAYIOIIUE BBIMOJHIEMbIE MPOrpaMMON IO
XUMUU QYHKIIUN:

e HMHPOPMAIIMOHHO-METOMYECKAsA, pealu3alus KOTOpoil obecreurnBaeTt
MOJIyYCHHE TPEICTaBICHUS O IIeNSIX, COJACp)KaHWU, OOIIeH CTpaTeruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUaIOIINXCS CPEJICTBAMU TIPEIMETA,
M3y4aeMoro B paMKaX KOHKPETHOTO Mpopuis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHLIUIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTU
M3y4deHUsl Yy4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAYECTBEHHBIX €r0
XapaKTePUCTHK; TOAXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKHM O0pa30BaTeNIbHBIX JOCTHXKCHHM O0O0y4aromuxcs B
paMKax HWTOTOBOM arrectaniuud B (OpME EAMHOTO TOCYAaPCTBEHHOTO
AK3aMeHa M0 XUMHUHU.

[Iporpamma asist yriyOn€HHOTO U3YICHHS] XUMUH:

e YCTaHABIMBAE€T MHBAPUAHTHOE IMPEIMETHOE CcojlepkKaHue, 00sA3aTebHOE
JUTSL U3y4YEHUs B paMKax OTAENbHbIX poduiie, npearycmMaTpuBaeT



pacupenelieHHe W CTPYKTYPUPOBAHME €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e Ja€T MPUMEPHOE pACHpE/eIeHNE y4eOHOrO0 BPEMEHHU, PEKOMEHIYEMOIO JJIs
U3Y4YEHUS OTAEIBHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO IMOCJIEA0BATENLHOCTh HM3YYEHHUS Y4eOHOTro
MaTepraia ¢ y4€TOM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e AT METOJMYECKYIO MHTEPIIPETALMIO LENEeH U 3a7a4 U3yUeHUs IpeIMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX pe3yJbTaTOB OCBOEHHUSI OCHOBHOW 0Opa3oBaTesIbHOM
IPOrpPaMMBI CPEIHETO oO1uiero oOpa3oBaHUs (JINYHOCTHBIX,
METaINpeAMETHBIX, MPEAMETHBIX), a TAaKK€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEMCTBUM  OOyYaromerocss MO OCBOEHUIO
coJiep KaHus IpeIMETa.

ITo Bcem Ha3BaHHBIM MO3UIUSAM B IPOrpaMMe MO XUMHH IPETYCMOTPEHA
IPEEMCTBEHHOCTh € OOy4Y€HHEM XUMHUM Ha YPOBHE OCHOBHOIO OOUIETO
oOpazoBaHus. 3a mpejeaMu YCTaHOBICHHOM MPOrpaMMoil o XuMuK 0053aTeIbHOM
(MHBapHaHTHOW) COCTAaBISIIOIIECH COJEpKaHHUS Yy4eOHOro mnpeaMera «XUMUsS»
0CTa€Tcsi BO3MOXKHOCTb BHIOOpA €ro BapHAaTUBHON COCTABISIOLIECH, KOTOpast JOJIKHA
OTIPEEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO PO uIst 00ydeHHUs!.
B cootBercTBUM ¢ KoOHUentyanbHbIMH moJoxeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOr0 M yriyOJEHHOrO YpPOBHEW B CHCTEME
nuddepeHupoBaHHOTO 00YYEHHUS Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHus
XUMHUS Ha YpOBHE YIUIYOJIEHHOTO U3YYCHHUS HANpPaBJICH Ha peain3aluio
PEEMCTBEHHOCTH C MOCIEAYIOUIIM TAIIOM OJYUYEHHSI XUMHUUECKOTr0 00pa30BaHus
B paMKax M3yYEHHs CHELHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JTVCLUUIUIMH B By3aX U OPTaHU3aIMAX CPEIHETO MPOQECCHOHATBLHOI0 00pa30BaHMUs.
B 31011 cBA3M M3ydeHue npeamera « XuMHUsD» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO HA
paciiipeHre U yriiyoJieHue TEOPEeTHUECKON U MPaKTUYECKOW MOATOTOBKH
00y4Jaronuxcsi, BHIOPABIIMX ONPEACTIEHHBIN MPoduiib 0O0y4eHHs, B TOM YHCIIE C
NEPCHEKTUBON MOCIEAYIOMIEro MOJYyYeHUs XUMUYECKOTO 00pa3oBaHus B
opraHuzanusx npogeccuoHalbHOro oOpa3oBanusa. Hapsny c »Tum, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysbTaTaM OCBOCHHUs (efepanbHON
o0pa3oBaTeILHOM MTPOTrpaMMBbI CPETHETO 00111er0 00pa30BaHUs U3YUCHHUE MTPEAMETA
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEIIEHUE 3a/lay BOCIUTAHUS U COLUAIBHOTO
pa3BuTus oOywaronmxcs, Ha (OpMHUpOBaHHE y HUX OOLICHMHTEIUICKTYaIbHBIX
YMEHHM, YMEHHH paloHaIn3aluil y4eOHOTO Tpyna U OOOOMIEHHBIX CIOCOOOB
NEeSATEIbHOCTH, UMEIOIINX MEXIUCIMIUIMHAPHBIN, HAITPEAMETHBINA XapaKTep.



CocraBnsomuMu npeaMera «XUMHs» Ha YPOBHE YIIyOJEHHOTO M3ydeHUs
ABIIAIOTCS  YIUIyON€HHBIE Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHnn noaxonoB K 0TOOpY U CTPYKTYPHOM
OpraHM3alM COAEpPXKAHMS 3TUX KypCOB B IMporpaMMe MO XHUMHH 3a OCHOBY
npuHaThl nonoxenus GI'OC COO o paznuuusx 0a30BOro U yriay0si€HHOTO ypOBHEH
W3Y4YEHUS MIPEAMETA.

OcHoBy coxepxkanust KypcoB «Oprannyeckas xumus» u «OOmas u
HEOpraHu4eckas XHUMHUS» COCTAaBISET COBOKYINHOCTh IPEAMETHBIX 3HAHUU H
YMEHHUH, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHsS IpeaMeTa. JTa CUCTEMA
3HaHUU TIOJy4yaeT OIpeAeNEHHOE TEOPETUUECKOE JOIOJIHEHUE, IMO3BOJISIOLIEE
OCO3HaHHO OCBOMTH CYIIECTBEHHO OOJBIINIA 00BbEM (DAKTOIOTMUECKOr0 MaTepuraa.
Tak, Ha yrinyOJn€HHOM ypOBHE HM3YyYE€HHs MpeaMeTa OOecredeHa BO3MOXHOCTb
3HAYUTEIBHOTO YBEIMYEHUS 00bEMA 3HAHUU O XMMHUYECKHX SJIEMEHTaX M CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCLIMPEHUs U YIITyOJeHUs NPECTaBIECHUN O CTPOECHUH
BEIIECTBA, XUMHYECKOM CBSI3M W 3aKOHOMEPHOCTAX IPOTEKAHUs PpEaKIui,
paccMaTpUBAaEMbIX C TOYKH 3PEHUS XMMUYECKOM KUHETUKU U TE€PMOJUHAMHKHU.
N3yuenue nepumonnyeckoro 3akoHa u lleproguyeckoil cUCTEMBl XUMHUYECKUX
AJIEMEHTOB 0a3UpPyETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEACTABICHUSAX
O CTPOECHHMUM AaToMa. XHUMHUYECKass CBsA3b OOBSICHIETCS C TOYKH 3pPEHHS
HHEPreTUUECKUX U3MEHEHUH npu e€ 00pa30BaHUU U PAa3PYIICHUH, a TAKXKE C TOUKU
3peHHs MeXaHU3MOB €€ oOpa3zoBaHus. M3yueHue TUIIOB pEaKLMi TOMOJIHIETCS
(dopMHpOBaHMEM TPEJICTABICHUNA 00 SIEKTPOXMMHMUYECKMX TMpoLeccax u
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4ecKkoi XUMHUH ITPH
PacCMOTPEHMH PEaKUMOHHOM CHOCOOHOCTH COEAMHEHMH yAensercs ocoboe
BHUMAaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, O B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHii.

Oco0oe 3HaueHHe UMEET TO, YTO HA COJEpPKAHUE KypCOB XUMHH YIIyOJIEHHOTO
YPOBHS U3YYEHHUS [T KJIACCOB OIpeneaEHHOro mpodus (TI1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMOJHEHUH K OOIeil cucTeMe MPEeIMETHBIX 3HAHUK)
OKa3bIBAIOT BIIMSIHME CMEXHbIE MpeaMeThl. Tak, Hampumep, B COJEPKAHUU
npeaMeTa i KJIacCoB XUMHUKO-(PU3nyecKkoro npoduiis 60Jb110€ 3HaYeHue OyayT
MMETh 3JIEMEHTHI Y4eOHOTo Matepuaiia o oouieit xumuu. [Ipu n3yuenun npeamera
B JIaHHOM CJIy4yae AakLEeHT OyJIeT cledaH Ha OOIIHOCTb METOJOB MO3HAHUS,
OOILIIHOCTH 3aKOHOB M TEOPUH B XUMHUU U B U3HKE: ATOMHO-MOJIEKYJISIpHAsT TEOPHSI
(MonekynsipHas Teopus B (U3HKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTUHU, 3aKOHbI
TEPMOJIMHAMHUKH, JIEKTPOJIN3a, IPEJICTABIEHUSA O CTPOCHHUH BEIIECTB U APYTOE.

B TO Xe BpeMs B COAEpKaHMM MpeaMeTa JUJIsl KJIACCOB XHMHKO-
ouonoruueckoro nmpouis OONbIIMK yaeIbHBIA BeCc OyAeT MMETh OpraHuvecKas
xumus. B 3ToM cirydae npegoctaBisieTesi BO3MOXKHOCTB JIJ1s1 00Jiee 00CTOSATENHHOTO



paccMOTpEeHHs] XMMUYECKON OpraHU3aluy KJIETKU KaK OMOJIOTHYEeCKOM CHCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKHE€ CTPYKTYpHBIE KOMIIOHEHTBI, Kak
JUNUIBI, OETIKH, YTIEBO/Ibl, HYKJIEUHOBBIE KUCIIOTHI U Apyrue. [Ipu sToMm 3HaHUSA O
COCTaBE U CBOMCTBAX MPEJICTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy>)KaT OCHOBOHM ISl M3Y4YEHHs CYIIHOCTH IpPOLIECCOB (POTOCHHTE3a, IbIXaHMUS,
MULIEBAPEHUS.

B mnnane ¢QopmupoBaHUs OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHHS
0OIIEHAayYHbIX METOJIOB ITO3HAHUSI U OIBITA TPAKTUYECKOTO IPUMEHEHUS HAYYHBIX
3HaHUU H3y4YeHHE MNpeaMeTa «XUMHUs» Ha YriyOJ€HHOM YpOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMH MpEAMETaMH, BXOJSAIIMMH B COCTaB
npeaAMeTHbIX oOnacTeil «EcTecTBEHHO-HAay4dHbIE NOpeaMeTb», «MaremaTtuka Hu
nHpopmaTuka» U «PycCcKull S3bIK U TUTEPATYPAY.

[Ipy u3yueHun ydeOHOro mpeamMera «XUMUS» Ha YIIyOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOTO M CPEJHET0 00111ero 00pa3zoBanus (Ha 6a30BOM ypPOBHE),
3a/layell MEepBOCTENEHHONM 3HAYMMOCTH SIBIIsIeTCA (DOPMUPOBAHHE OCHOB HAyKHU
XUMHHU KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOH JESITETbHOCTH
YeJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYphl. Pelienne 3Toi 3a1auu Ha
yriyOJEHHOM YPOBHE U3YYEHHUsSl IpeaMeTa MpeAroJiaraeT pealu3aluio TaKuX
LeJieH, Kak:

e (dopmupoBaHHE TPEACTABICHUN: O MaTepualbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTSX Y IMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyuleil poiau B oOecrneyeHUH
YCTOMYMBOIO  Pa3BUTHsI  YEJOBEUECTBA: B  PELIEHUWU  MpoOJieM
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3IaHUH HOBBIX MaTE€pPUaJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecrevyeHnr PpaluoOHAIBHOTO MPHUPOAOIOIb30BaHUsA, B (HOPMUPOBAHUU
MHUPOBO33pEHUS U OOIIEW KyJIbTYpbl YEOBEKa, a TAKKE SKOJOTMYECKU
000CHOBaHHOTO OTHOIIEHUS] K CBOEMY 3I0POBBIO U TPUPOAHON CpEE;

e OCBOCHME CHUCTEMBbl 3HAHUW, JEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PyHAaMEHTaIbHbBIX
MOHSTUH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMU BEIeCTBA HAa pa3HbIX YpPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIPHOM, O  TEpPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHWS XHMHUYECKHX pEeaKIuil, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMaX, 00 00IuX
HAay4YHBIX IPUHLUIIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (dopmupoBaHue y oOyJaronmxcs OCO3HAaHHOTO MTOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUW [JIs1 OOBSCHEHUS
KITFOYEBBIX MJIEH M MPOOJIeM COBPEMEHHOM XHMHH, IJi OOBSCHEHUS H



IIPOTHO3UPOBAHMS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;
IPaMOTHOTO pelIeHUs MPoOJIeM, CBI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS,
aHaIM3a U OLEHKU C MO3UINI IKOJIOTHYECKOM 0€30MacHOCTH MOCIEICTBHMA
OBITOBOI M TMPOU3BOJCTBEHHON MACSATEIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMHUYECKUM MPOU3BOICTBOM, NCIIOJIb30BAHUEM U NEPEPabOTKOMN BEIIECTB;
yriiyOleHue MpeACTaBICHU O HAayYHBIX METO/AAX MO3HAHUS, HEOOXOJMMBIX
ULl TPUOOPETEHHs] YMEHUN OPUEHTHPOBATHCS B MHpPE BELIECTB U
OOBACHEHHS] XMMHUYECKUX SBJICHUI, HMEIOIUX MECTO B NpPHUPOAE, B
IIPAKTUYECKOMN AEATEIbHOCTU U IIOBCEIHEBHOU JKU3HU.

B mnnane peanuzanuu MEepBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
GyHKIUN 1EJOCTHOW CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs NPU U3YYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  yYpPOBHE OCOOYIO  aKTYallbHOCTh
IpUOOPETAIOT TaKKe 1SN U 3a7a4i, Kak:

BOCTIUTaHWE YOEXKJAEHHOCTH B TII03HABAEMOCTH SIBJICHHUWA TPHUPOJIEHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUUYCCKUX U
MPUKIIAIHBIX HCCJICIOBAHUA B XHMHH, (OPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W IIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWIO  HA  OCHOBE  YCBOCHHS
00IIIeYeIIOBEYECKHX IIEHHOCTEH;

pa3BHUTHE TIO3HABATEIHLHBIX HHTEPECOB, HHTCIUICKTYaTbHBIX H TBOPUYECKUX
CrocoOHOCTeW oOywaromuxcsi, (HOPMUPOBAHHE y HUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCIETHON NpodecCuoHaIbHON U 00IIECTBEHHON JAESTEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dopMupoBaHWE YMEHHUH W HABBIKOB Pa3yMHOTO MPHUPOJIONOIH30BAHMUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIBTYPHI, TPUOOPETEHUE OTBITA 0OIIECTBEHHO-
[TOJIE3HOU PKOJIOTHYECKOHN JAEITSIbHOCTH.

OO6mIee 4ucI0 YacoB, MPEAYCMOTPEHHBIX IS M3YUYEHUS XUMHUHU Ha YTIIYyOJICHHOM
ypOBHE cpeHero odiiero oopazopanus, coctapiseT 204 yacos: B 10 kinacce — 102
gaca (3 gaca B Heneno), B 11 kmacce — 102 vaca (3 yaca B Heeno).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUM.

[IpenmMer 1 3HaYEHUE OPraHUYECKON XMMHUU, TIPECTABICHNE O MHOTOO0pa3Hu
OPTraHUYECKUX COCIUHCHUM.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTH aToMa yrjepoja. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COeMHEHUAX. TUIbl THOpUIN3allud aTOMHBIX OpOUTalell yriaepoaa.
MexaHu3mbl  00pa3oBaHMsI KOBAJEHTHOM CBsi3W (OOMEHHBIH M JOHOPHO-
aKLENTOPHbIA). THUIbl TEepeKpbIBaHUS AaTOMHBIX OpOWTaned, G- U T-CBSA3H.
OnunapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CocoObI pa3pbiBa CBSI3€ B MOJIEKYJax
opranuuyeckux BemiecTB. [loHsTHE O CcBOOOJHOM panukane, Hykiaeoduiae u
anexTpoduie.

Teopus cTpoeHHMsT OpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE ITPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOCHUS
OpraHUYEeCKUX COEIMHEHUWA. MOJIeKyJsipHbIE M  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMyJbl pa3IMYHBIX BHUAOB: pa3BEPHYTas, COKpall€HHas,
ckenetHas. M3omepus. Buuabl u3omMepuu: CTpPYKTypHas, IOpPOCTPAaHCTBEHHAS.
OnekTpoHHbIE YP(DEKTHI B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUM (MHAYKTUBHBIN 1
Me30MEepHBIN 3P HEKTHI).

[IpencraBnenne o kiaccupukauuy oOpraHuyeckux BemecTB. [loHsTHE O
¢yHkunonanbHou rpymnmne. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKIatypa opranuueckux coeauHennii (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(UKALMS OpraHUYecKuX peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPraHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MPEBpaLICHUN:
03HAaKOMJIEHHE C 00pa3llaMu OPTraHUYECKUX BEIIECTB M MaTepuaiaMu Ha UX OCHOBE,
OMBITHI MO MPEBPALIEHUIO OPraHUYECKUX BEUIECTB MPHU HarpeBaHUM (ILJIABICHUE,
oOyriauBaHUE M TOPEHHE), KOHCTPYUPOBAHHME MOJENIed MOJIEKYJ OpPraHuYecKuX
BEILIECTB.

YrieBoaopoasbl.

Ankanbl. 'omosiornueckuii psaj ainkaHoB, oOuas ¢popMmyna, HOMEHKIATypa H
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOIEKYN alKaHOB, SP -
rudopuau3anms aTOMHBIX OpOWTasiel yriepoja, G-cBA3b. DU3MUYECKHUE CBOWCTBA
AJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pPEAKIMU 3aMEUICHUS, W30MEPHU3ALNH,
JNETUAPUPOBAHUS, IUKIN3AIMHU, TMPOJIN3a, KPEKUHra, ropenus. [IpencraBienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B npupose. CiocoObl NOMy4YeHHs U TPUMEHEHUE AJIKAHOB.

[uxnoankanel. O0mmas ¢hopmysa, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHS U XUMHUECKUX CBOWCTB MabIX (IIUKJIOMPOIAH, IMKIO0YTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, [IUKJIOTEKCaH) NUKI0AIKaHOB. CIOCOOKI MOJIyYeHUs U PUMEHEHUE
UKJIOAJIKaHOB.

Ankenbl. ['oMonioruueckuil psii aakeHoB, odmias Gopmylia, HOMEHKIATYpA.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII AIIKEHOB, SP>-THOpHU M3
aTOMHBIX OpOuTanell yriaepoja, 6- U m-cBsi3u. CTPYKTypHasi M Te€OMETpUYecKas
(umc-Tpanc-) uzomepus. PU3NYECKUE CBOMCTBA aJKEHOB. XMMHUECKHE CBOMCTBA!
peaKkuMy IPUCOECIMHEHMs, 3aMEUICHUS B (-TIOJIOKEHHE IIPpU JIBOWHOW CBS3H,
nonuMepusanuu U okucinenus. [Ilpasmino MapkoBHrkoBa. KauecTBeHHbBIE peaknnu
Ha JBOIHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE aJTKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHSI 1 XUMUYECKUX CBOWCTB
COTPSKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lonumepuzanus conpsikEHHbIX
nueHoB. CriocoObl MOTy4YEHUs U PUMEHEHUE aJIKaIMEHOB.

Ankunsl. ['oMonoruueckuil psij alkKuHOB, oO1as (popMyia, HOMEHKJIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
rudpuau3anms aTOMHBIX opOutaneit yriepona. dusndeckue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLNU NMPUCOECANHEHHNS], AUMEPU3ALIUU U TPUMEPHU3ALINH,
OKHciieHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOINX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuu Ha TPOWHYIO CBs3b. CrOCOOBI MOJyYEeHHS] U NPUMEHEHHE
AJIKUHOB.

ApomMartudeckue yriaeBoaopozsl (apeHsl). ['omonoruueckuil psii apeHoB,
oOurast popmyna, HOMEHKIIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJIbl OeH30a. PU3NYEeCKHe CBOMCTBA apeHOB. XUMHUYECKUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMH 3aMEIlEeHUs B OEH30JIbHOM KOJIbLIE U
YIJIEBOJLOPOJAHOM pPaJUKAJIe, PEAKLHUM IPUCOEIUHEHHUs, OKHUCICHHE TI'OMOJIOIOB
oenzoma. IlpeacraBinenne 00 OpPUEHTUPYIOIIEM JCHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbLIE Ha TpUMEpe aJIKWIbHBIX paJUKalIoB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYMIbI, aTOMOB TalloreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepusanus ctupona. CrnocoObl MOIyYeHUS U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJAOPOAOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KamenHsblIil yroias u npoaykThl ero nepepadotku. CrocoObl nepepaboTku HeDTH:



MEPEeroHKa, KPEKUHT (TEPMHUECKHM, KaTaTUTHYECKHil), pUPOPMUHT, MUPOIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXK]y Pa3IUYHBIMU KJIACCAMHU YTIIEBOJAOPOJIOB.

DIEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIEBOAOPOAOB. Peakuun
3aMEIICHHs] TaJoreéHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIly, LHAHOIPYIILY,
amuHOrpynmy. JleiicTBHE Ha TaJIOT€HIIPOU3BOJIHBIE BOAHOTO M CIIUPTOBOIO
pacTtBopa mEnoyu. B3auMonencTBUE NUrajJOreHaJKaHOB C MarHUEM U IUHKOM.
[TonsiTne 0 METAJIIOOPTraHUYECKUX COCIMHECHUSX. Hcnons3oBanue
TaJIOT€HIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHUKE MW TPH CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX MPEBPALLCHUI:
u3ydeHue (PU3MUECKUX CBOWMCTB YIJIE€BOAOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpPOJIOB pa3IMYHBIX KiaccoB (oOecuBedyrBaHUE OpPOMHON WU
MOJHOW BOJBI, pAacTBOpa NEpMaHraHaTa Kajius, B3aHMMOJICWCTBHE allETHJIEHA C
aMMHauHbIM pacTBOpoM okcunaa cepebpa(l)), kauecTtBeHHOEe OOHapyKeHHE
yriaepoja 1 BOAOPO/Ia B OPTaHUYECKUX BEIIECTBAX, IOJIYYEHUE ITUICHA U U3yUYCHHE
€ro CBOMCTB, O3HaKOMJIeHHE C¢ KosuekuusMu «Hedte» u «Yromb», ¢ obpasuamu
IJIaCTMACC, KaydyyKOB W PE3UHBI, MOJAEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB H
raJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxxamme oprannieckue coeIMHEeHUsl.

[IpenenvHble opgHOaTOMHbIE cnupThl. CTpoeHHe MOJeKyl (Ha mpumepe
MeTaHona W A3TaHona). ['omonormueckuii psg, odOwas Qopmyna, u3oMepus,
HOMEHKJIaTypa M  kiaccupukamuss. @Du3nyeckre CBOMCTBA  MpPEAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOHBIE CBS3M MEXAY MOJIEKYJaMU CIHPTOB.
XVWMHUYECKHE CBOMCTBA: pEAKUUU 3aMEIICHUs, JeTHipaTalud, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKMMH W  HEOPraHWYECKUMHU  KHCIIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TaHONIA U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl TOJSYyYEeHHUS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupsl, HOMeHKIaTypa U n3oMmepusa. OCOOEHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaToMHbie COUPTHI — STUJICHIIUKOIb U TiinlepuH. Dusndeckue u
XUMHUYECKUE CBOMCTBA: PEAKIIMH 3aMEILIEHHS], B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaU€CTBEHHAs PEAaKIMsl HA MHOTOATOMHBIE CIIUPTBHI.
[IpeacraBnenue o MexaHU3Me peakinil HyKIeoPUIbHOro 3aMenieHus. Jleficterue Ha

opranusM yenoBeka. CriocoObl MOMYyYEHUsI M MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIMSHHUE THAPOKCOIPYNIbl U
6enszonpHOro siApa. dusznueckue cpoicTBa (perona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (enona. KauecTBennsie peakuuu Ha ¢eHod. ToKcHUHOCTH (eHona.
Crioco0OblI ostyueHus: U npuMeHeHne penona. @eHoapopmanbaeruiias cMoa.

KapOonusibHbIe COETUHEHUS — abJACTHAB M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW Trpymnmbl. ['OMONOru4yeckue psapl ajlbJIEruiOB U KETOHOB, 00OIIas
dopMmyna, uzomMepuss U HOMEHKIaTypa. PU3NYECKHE CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIBJIETUIOB U KETOHOB: PEaKIUN IPUCOEINHEHN.
OxucneHne anpAeruiioB, KauyeCTBEHHbIE peakuuu Ha anbaeruabl. CrnocoObl
MOJIyYEHUS] U IPUMEHEHHUE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE IIpeJIEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HoMeHKiIatypa. @u3ndeckue CBONCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3HM MEXKAY
MOJIEKYJIaMHd KapOOHOBBIX KHUCJIOT. XUMUYECKHE CBOWMCTBA: KUCIOTHBIE CBOWCTBA,
peakuusi STepUUKAMM, PEaKIMH C YYacCTHEM YIJIEBOJOPOJIHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHOM KHCIOTBHL. [loHSATHE O NPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HEMNPENETbHBIX M ApPOMATHYECKUX KApOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCIOT, TUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEUHOBAs, JIUHONEBAS,
JuHOoIeH08as KUCIOThl. CocOObI OJyYEeHHS U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusble 3¢upsl. ['omonormyeckuid psg, obmas ¢gopmMmyna, HU30MepUs U
HOMEHKJarypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: TUAPOJIM3 B KHUCIOW H
HICIIOYHOU CpeTIe.

Kupsl. Crpoenue, puzndeckiue 1 XUMHUUYECKHE CBOICTBA KHUPOB: TUAPOIIN3 B
KHUCIION U 11enoyHo cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIMX OCTATKH
HETpEACNbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJIE.

MsbIa Kak CONM BBICIINX KapOOHOBBIX KHCIOT, MX MOIOIIEe JeiCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBogoB (MOHO-, 1H-
U TonMcaxapuiel). MoHocaxapuIpl: IJIIOKO3a, (PpykTo3a, rajakrosa, pubosa,
ne30Kkcupu003a. OU3NYECKUE CBOMCTBA M HaxXOXXJIACHUE B Ipupoje. POoToCHHTES.
XVMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJbJACTHUIHOM
IpylI, CIMPTOBOE U MOJIOYHOKHCIOE OpokeHue. lIpumeHeHue TIiItoKo3bl, €&
3HAYEHHE B KU3HEAEATEIBHOCTU opraHusma. Jlucaxapuael: caxapos3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBnuBarKe 1 HEBOCCTaHABIMBAOIINE AUcCaxapuabl. I uaponus
nucaxapuoB. Haxoxnenue B npupozae u npumeHenue. [lonucaxapuasl: kpaxman,
INIMKOTeH M 1esunono3a. CTpoeHue MaKpoOMOJEKyJl Kpaxmala, TJIMKOT€Ha H
nesunosio3bl.  du3nyeckue CBOWCTBA Kpaxmalla W UEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmajia: FMIpOJu3, KaueCTBEHHAs pEeakuus ¢ MOJOM. XUMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: THIPOJIN3, MOdydyeHue >PUpoB Lemtonao3bl. [loHstre 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIN IIETK).



OKCIEpUMEHTAJBHBIE METOJAbl M3YYEHHUs BEIIECTB U HMX MPEBpALCHUI:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIHUPTA B AJIBJETH]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), KAaYE€CTBEHHBIE pPEAKIMU Ha ajdbJeruibl (C TUAPOKCUIOM
auammunacepeopa(l) u ruapokcugom meau(ll)), peakuus raurepuHa ¢ TUAPOKCHIOM
meau(Il), xuMudeckre CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJICUCTBHE
pacTBopa ritoko3sl ¢ ruapokcuaoM Menu(ll), B3aumoneiicTBiue kpaxmana ¢ HOJ0M,
pEIIeHNe AKCIIEPUMEHTATBHBIX 3a1a4d 1Mo TeMaM «CHupTel U (EHOIBI»,
«Kapb6onoBbie KucioThl. CIOXKHBIE 3OUPHI.

A30Tcoep:Kale OpraHudecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MPOU3BOJHBIE aMMuaka. Kiiaccudukanus aMUHOB:
anudaTuyecKkue W apoMaTUYECKHe; TEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosiekyin, oOmas dhopmylia, U30MepHus, HOMEHKIATypa U (Pu3NUecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA aiu(PaTHUECKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWINPOBAHHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMUHOB C A30TUCTOW KHCIIOTOM.
Conu anKuiiaMMOHHUSL.

AHUIVH — MPEICTaBUTENb AMUHOB apoOMaTH4ecKoro psaa. CTpoeHHEe aHWIMHA.
B3anMHOe BiMsHME Tpynm aroMOB B MoJekyie aHuiauHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIUH. CrocoObI
MOJy4YeHUs] U TpUMEHeHue anudarudyeckux amMuHOB. [lonmyueHue aHWIMHA U3
HUTPOOEH301a.

AmuHoOKucIOTel. HoMeHknaTypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT:  TJUUMUH, ajaHuH. DuU3HYeCKHe CBOMCTBA  aMHHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKUX
COCMHEHUN, peaklus TMOJUKOHJCHCAIluK, o0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUEe aMMHOKUCIOT. CHHTE3 U TUAPOIIU3 MENTUAOB.

benku kak npupoansie monuMmepsl. [lepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB: THUAPOJIM3, JACHATypaIus,
KaueCTBEHHBIC PEAKIIMU Ha OEJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUS BEUIECTB W MX MPEBpAILCHHI:
pacTBOpeHHe OETKOB B BOJE, JCHATypalusi OCJKOB TMPHU HArpeBaHUU, IIBETHHIC
peakiu Ha O€JKU, pelieHre dKCIEPUMEHTAIBHBIX 3a/lad M0 TeMaM
«A3oTcoaepxalire opraHudecKre CoeTMHeHus» U «Pacro3HaBaHUe OpraHUYECKUX
COCIMHEHU.

BricokoMoJieKyJISIpHbIE COeIMHEHUS.

OCHOBHbBIEC MOHSITUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEAHSS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUUA —
NOJIMMEPU3ALINS U TTOJUKOHCHCALIHS.

[Tonumepuble Mmatepuanbl. [lmacTMacchl  (MOAMATHIIEH, MOJHUIIPONMIIEH,
MOJIMBUHWIIXJIOPU, TOJUCTHPOJ, TMOJMMETHIMETaKpHUIaT, MOJUKapOOHATHI,
noJimdTUIeHTepedTanar). Y Tuinu3zanus u nepepadoTka MiacTuka.

DJ1acTOMEpHI: HATypaAJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaIMeHOBBIM, XJIOPOIIPEHOBHIN, U30MPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIaBCaH ).

[Tomumepsnl CHEIUAIBHOTO HA3HAYEHUS (Tedpron, KEBJIap,
AIIEKTPOIPOBOISAIINE TTOJIUMEPHI, OOpa3iaraeéMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX IMPEBPAILICHHI:
O3HaKOMJIEHUE ¢ 00pa3liaMH NPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KayuyyKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3a7ady no TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnenue MoJeKyasipHOM (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs II0
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB, HAX0KIEHUE MOJIEKYJISIPHOM
(bopMyIbl OpPraHUYECKOro COeIUHEHUs Mo Macce (00bEMY) MPOTYKTOB CTOpaHUS, T10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/UIU HCXOJHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOW (OPMYJbl OPraHMYECKOTO BEIIeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHsI, ONPEAEICHUE 0N
BBIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EU IIPU U3YYEHUU OPTraHUYECKONM XUMUHU B
10 ximacce OCYIIECTBISIETCS Yepe3 HCIOIb30BAaHWE KaK OOIIHUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK W TMOHSITUM, NPHUHATBIX B OTACNIBHBIX MPEAMETaX
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTecTBeHHO-HAYUYHbIC TIOHATHUS: SBJICHUE, HAyUYHbINA (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
AKCIEPUMEHT, MOJIETb, MOJEIUPOBAHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperartHoe COCTOSHHUE
BEILIECTBA, (DU3WUYECKUE BEIMYMHBI, €IUHUIIBI WU3MEPEHUs, CKOPOCThb, DHEPTus,
macca.

buonorusi: kierka, opraHu3M, OIKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA M TE€TepOTPO(HBIN THUI NMUTaHUS, OpOKEHUE,
dboTocuHTE3, nbIXaHWe, OENTKHW, YIJIEBOIbI, JXUPBI, HYKIEHHOBBIE KHUCIIOTHI,
(bepMEeHTHI.



['eorpadus: mone3Hsle HCKONaeMble, TOILIUBO.
TexHOoJIOrusA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHUS,
MOIOIIIME CPENCTBA, MATEPUAJIbl N3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHUMH.

Atom. CocTaB aTOMHBIX fAep. XuMUYecKuid annemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX 00OJIOUEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPIETUUYECKUE YPOBHHU H
noaypoBHU. AToMHbIe opOuTanu. Knaccudukanus XuMUYECKUX JIEMEHTOB (S-, P-,
d-, f-omementsl). PacnpenencHue DIEKTPOHOB TIO AaTOMHBIM — OpPOUTAIISIM.
DNEeKTpOHHBIE KOH(UTYpallM aTOMOB 3JIEMEHTOB MEPBOrO0—4E€TBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBbIE KOH(PUTIYpaluud HMOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepnogmueckuit 3akoH U [leproguyeckas cucTeMa XMMHYECKUAX DJIEMEHTOB
JI.N. MenneneeBa. CBa3b NMEpUOIUYECKOr0 3akoHa W [leproandeckoil CHUCTEMBI
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX M CJIOXHBIX BELIECTB MO IpyNnaM M Mepuojam. JHa4eHUE MEPUOJUYECKOTO
3akoHa /[.11. MeHneneena.

XuMHYecKass CBsI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAas,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. JHEPTrUs U JIuHA CBA3U. [10IsIpHOCTH, HATPABIEHHOCTH U
HAChIIAaEMOCTh KOBAJICHTHOW CBsi3U. KpartHble cBs3u. BonpoponHas cBs3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBUSL.

BaJleHTHOCTP W BaJECHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEPE COECAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHHIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COCIUHEHHH.
[TonsiTHEe O KOOPIMHATMOHHON XUMHH.

BemecTtBa  MONEKYyISPHOTO M HEMOJEKYJISPHOTO  CTPOCHMS.  THIbI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstue o mucnepcHbix cucteMax. Mctuanabie pacTtBophl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BbIpaXEHUs KOHIEHTPAMM pPACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpausa. HacelleHHbIe U
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHMS OTAEJIBHBIX IIPEACTABUTENIEN HEOPIraHUYECKUX BEIIECTB.



Krnaccudukanus XuMUYeCKUX peakifil B HEOPraHMUECKONW U OpraHUYeCKOu
XUMHH. 3aKOH COXPAaHEHHUS! MAacCChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBble 3QPEeKThl XUMUYECKUX PEaKIUu.
TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCUMOCTh OT Pa3IMIHBIX (PaKTOPOB.
I'omorenHnslie u rereporeHsble peakunu. Katanus u katanu3aTtopsl.

OO6patumble 1 HeoOpaTUMBbIE peaklud. XuMudeckoe paBHoBecue. KoHcranra
XUMHYECKOTro paBHOBecus. DakTOphl, BIMSIONMIME HA IMOJOKEHHE XUMUYECKOTO
paBHOBECHUS: TeMIepaTypa, JaBJICHUE U KOHIICHTPAI[UU BEIECTB, YYaCTBYIOIINX B
peakiuu. [puanun Jle [larense.

Onektponutuueckass guccornuaiusi. CuibHbIE U CJIa0ble  AJIEKTPOJIUTHI
Crenenp nuccoumanu. Cpela BOJHBIX PAcTBOPOB: KHUCIOTHAsi, HEWUTpalibHasl,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'mnponus coseid. Peakuyu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHUS.
Okucnaurens M BoccTaHOBUTENb. [Iporecchl OKHUCIEHUS U BOCCTAHOBIICHUS.
Baxneime OKUCIUTEIM M BOCCTAHOBUTENM. MeTOJ 3JEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILLICHUI:
pa3lIoKEHUE TEPOKCHUIA BOJOPOJA B TMPUCYTCTBUU KaTaau3aTopa, MOJETU
KPUCTAUTMYECKUX PEMIETOK, MPOBECHUE PEaKIuii HOHHOTO OOMEHa, Onpe/Ie/ICHHe
Cpelbl PacTBOPOB C TOMOIINBIO WHAUKATOPOB, HM3YUYEHHUE BIUSHUS Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaKIMu U TOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

Heopranuuyeckast XuMusl.

[Tomoxenne HemeTaioB B [leproanueckon cucteMe XMMAYECKUX AJIEMEHTOB
JI.11. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHUE CBOICTBA
HEMETAJIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuUMepe KUCIopoaa, cepbl, hochopa u
yriepona).

Bonopoa. Ilomydenne, ¢uznueckue W XUMHUYECKUE CBOMCTBA: PEAKIMH C
METaJlJIaMH U HEMETAJIJIaMU, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

lNanorensl. HaxoxxaeHue B mpuUpoie, COCOObI MOJydeHUs, (GU3UYECKHUE U
XUMUYECKHe CBOWCTBA. ['asioreHoBOAOpOAbl. Baxuewie KUCIOpOaCOAepKaIIKe
COeMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI MOIYYCHUS
rajnoreHoB. [IpyuMeHeHre rajJloreHoB U UX COCAMHECHUM.

Kucnopon, o3on. JlaGopaTopHble M TPOMBIIUICHHBIE CIOCOOBI MOTYYEHUS
kuciopoaa. Ou3nNvecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUJBI U IEPOKCUIBI.



Cepa. Haxoxnenue B TpuUpOJE, CHOCOOBI MOMydeHUs, (U3NYECKue u
xumuyeckue cBoictBa. CepoBogopona, cyiabhuasl. Oxcun cepsi(IV), okcua
cepbl(VI). CepHucras u cepHast KUCIAOTHI U UX coyid. OCOOEHHOCTU CBOMCTB CEPHOMU
KUCIOTHL. [IprMenenne cepol U €€ COeTMHEHN.

Azotr. Haxoxnenwe B mpupoae, CHocoObl MONydeHUs, (U3NYECKUE W
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUIbI. OKCUIBI a30Ta. A30THCTas U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IpumMenenue azora
U €r0 COeIMHEHUI. A30THBIC YA0OpEHHUS.

®ochop. Haxoxaenme B mpupoje, CrmocoObl moiydeHwus, (pusudeckue u
xumudeckue cBoictBa. Dochuapt u dochun. Oxcumsl docdopa, dochopHas
kuciaora u e€ conu. I[lpumenenue ¢ochopa um ero coeauHenuit. dochopHbie
yI00pEeHus.

VYrnepon, HaxoxAeHWEe B HOpupoje. AJUIOTPONHbIE  MOIU(UKALUU.
®u3znyeckre M XUMHUYECKHME CBOICTBAa MPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Okcup yraepona(ll), oxcun yrinepona(IV), yronbHas Kucnora u eé
COJIU. AKTHUBUPOBAHHBIA yrojb, aacopouus. dysmiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKHU. IIprMeHeHne mpocThIX BELIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COCIUHEHU.

Kpemunii. Haxoxnenne B mpupoie, crnocoObl MOdydeHus, (PU3UUYEeCKue Hu
xumudeckue cporictBa. Oxcun kpemHusi(IV), kpeMHHEBash KHUCIIOTa, CUJIMKATHI.
IIpuMeHeHne KpeMHHUA U ero coenHeHn. CTeKI0, €ro nojly4eHHe, BUJIbI CTEKIIA.

[Tomoxenne mertamwioB B Ilepuoandeckoi cucTeMe XUMHUUYECKUX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOSHUSI JJICKTPOHHBIX O000JOYEK aToMoB MeTauioB. OOmue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTauioB B OBITY U TEXHHKE.
CmutaBel METAIIOB.

DNEeKTPOXUMHYECKUN psAl  HanmpsbkeHuil MetamwioB.  OOmme  crocoObl

MOJYYEHUS METAJIJIOB: TUAPOMETAILTYPIHs, NAPOMETAIUTYPIus,
anektpomeraiuryprusi. Ilonarue o koppo3un MetamioB. CrocoObl 3alllMThl OT
KOPPO3HUHU.

O6mas xapakrepuctuka MetamioB |A-rpynnel Ilepuogmueckoil cuctembl
XUMUYECKUX dJIeMeHTOB. Hatpuii u kanuii: monydeHnue, GU3n4ecKue 1 XUMUYECKHE
CBONMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka metamioB |IA-rpynnsr Ilepuoandeckoil cucTembl
XUMUYECKUX JJIEMEHTOB. Maruuii u Kanbluil: mnonydeHue, (uU3ndyecKkue Hu
XUMHAYECKUE CBOWCTBA, NPHUMEHEHHUE IPOCTHIX BEIIECTB M HUX COCAUHEHUM.
XKécTtkocTb BOABI M CIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUI: noJlydyeHue, GU3NUecKue 1 XUMUYECKUE CBOMCTBA, IPUMEHEHNE
MPOCTOrO0 BEIIECTBA W €ro coenuHeHuid. AmQoTepHble CBONCTBA OKCHAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI AJIFOMUAHMS.



OOmiasi xapakTepucTuka MeTauioB moOouHbix mnoarpynn (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nvecKrue U XMMUYECKUE CBOMCTBA XpOMa M €ro coeauHeHud. OKCUIbl 1
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbel u AuUXpoMathl, HUX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE XpoMa.

@u3nueckue W XHMHUYECKHE CBOWCTBA MapraHiia MU €ro COCIMHEHUH.
Baxneitmue coegunenuss mapranna(ll), wmapranna(IV), wapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nvecKne U XMMUYECKHE CBOMCTBA JKelie3a M €ro coeaquHeHuil. OKCupl,
ruapokcusl u coiu xkeneza(ll) u xeneza(Ill). [Tonydyenune u npumMeHeHue xKemnesa u
€ro CIUJIABOB.

Pu3NYeCKUe U XUMUYECKHE CBOMCTBA Meau U €€ coequHenuil. [lonyuenne n
IIPUMEHEHHUE MEJIU U €€ COCTUHEHUN.

[uHk: momydyeHue, (pU3MUYECKHE M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pumenenue
[IMHKA ¥ €r0 COeINHECHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILICHHI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KUCIIOPOJIE, HW3yYE€HUE KOJUIEKIMHA «MeTaluibl W CIUIaBb», B3aUMOACHCTBUE
IIEJIOYHBIX U MICJIOYHO3EMEIBHBIX METAJUIOB C BOJIOM (BO3MOXKHO MCHOJIb30BAHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C PacTBOpaMU KUCIOT U
HIeJI04Yel, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTaHUYECKHE aHUOHBI, KATUOH BOJIOPO/IA
U KaTUOHBl METAJUIOB, B3aWMOJICHCTBUE THUIPOKCUIIOB QIIOMUHHS W ILHHKA C
pacTBOpaMH KHUCJIOT M LIEIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«T"anorensr», «Cepa u e€ coeauHeHUs», «A30T U (HochHop U UX COCTUHECHUS,
«MeTasibl TJIaBHBIX TOATPYHIY, «MeTallibl MOOOYHBIX TOATPYIII.

XUMUSA U )KU3HD.

Ponp xumuu B o0ecrieyeHuM yCTOMUMBOTO pa3BUTHA delioBedecTBa. [loHsTHE
0 HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HayYHOTO ucciieqoBanus. Hayunsie
MPUHIIUAIBI OPTaHU3aIUA XUMHUYECKOTO MTPOU3BOJICTBA. [[pOMBIIIIIEHHBIE CITOCOOBI
MOJTyYEHHUsI BAXHEUIIIUX BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCJIOTHI, M€TaHoJ1a). [IpoMBIIIIeHHBIE CTIOCOOBI MOTYYEHHS] METAJIJIOB U CILIaBOB.
XHUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Posib xumuu B
o0ecTieYeHUN YHEPIeTHICCKOM 0€30IMacHOCTH.

Xumuss © 310poBbe uesoBeka. JlekapcrBeHHble cpeacrBa. [IpaBuiia
HCTIOJIb30BaHUA JIEKAPCTBEHHBIX MpenaparoB. Pojab XMMUM B pa3BUTUU MEULIUHBI.

XuMUS MHIIA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIe N100aBKu. Poib Xxumun B
oOecreueHny MUIIeBOi 0€30MacHOCTH.



Kocmernueckune n mapdromepnsie cpeacta. bertoBast xumus. [IpaBuna

0€30MacHOr0 UCMOJIb30BAHUS TPENapaToB OLITOBOM XMMUU B MOBCEAHEBHOM JKU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEHUIIIME CTPOUTENbHbIE MaTepHalibl (LIEMEHT,
OCTOH).

XHUMHUS B CEINBCKOM X03siicTBe. OpraHnyecKkne U MUHEpaIbHbIE YA0OPEHUS.

CoBpeMeHHbIE KOHCTPYKLUHMOHHBIE MaTepHalbl, KPACKH, CTEKIIO, KEpaMHKa.
Marepunainel 1 anekTponuku. Hanorexnonoruu.

Pacuérnbie 3amaun.

Pacuérel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE WIH 00BbEMY OJHOTO U3 yYACTBYIOIIMX B PEAKIIMH BEIIECTB, MACCHI
(00BEMa, KOMMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYeCTBa BEILECTBA) MPOIYKTa PEaKlUu, €CIIU OJHO
U3 BEIIECTB JAaHO B BHJAE pacTBOpa C ONPEIEIEHHOW MacCOBOM JI0JeH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM 10U U MOJISIPHOM KOHUEHTPALIMK BEIIECTBA B
pacTBOpE, J0JIM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi  MeXIpeIMETHBIX CBSI3ed NpU  MU3Y4YEHUH OOmed u
HEOpPraHM4eCcKor XuMuM B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCMOJb30BAHUE KAK
OOIINX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK M MOHSATHH, MPUHATHIX B OTICIbHBIX
MpeAMETaxX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011ue ecTecTBEHHO-HAayUHbIE MTOHATHS: ABJICHUE, HAyYHbIH (hakT, rumnoTesa,
TEOpusl, 3aKOH, aHaJlu3, CUHTE3, KJacCU(pUKalus, NEePUOAUYHOCTb, HAOIIO/IEHUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJIEJIb, MOJEIMPOBAHUE.

®uzuka: MaTepusi, MUKPOMUP, MAaKPOMUP, aTOM, DJIEKTPOH, POTOH, HEUTPOH,
MOH, U30TOIIbI, PaIOaKTUBHOCTb, MOJIEKYJa, YHEPTETUUECKUI YPOBEHbB, BEILIECTBO,
TENo, 00BbEM, arperaTHOE COCTOSIHME BEIleCTBa, HAeaJbHBbIA Tra3, (QU3ndeckue
BEJIMUMHBI, JMHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPIHsl, Macca.

buonorus: kietka, opranusM, s3KocucTema, ouocdepa, MeTadboIM3M, MaKpO- U
MUKPORJIEMEHTBI, OCJKH, KUPbI, YIJIEBOJbI, HYKICHUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi TPOMBIIIEHHOCTh, METaJUIyprus, CTPOUTEIIbHbIE
MaTepHallbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBILIUIEHHOCTD,
bapmaneBTHUYECKast IPOMBIIIIEHHOCTD, IPOU3BOICTBO KOCMETUYECKUX
[pernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, AJIEKTPOHHAS
MPOMBINIJIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMUMHNUN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B cooTBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MpeaMera «XHMHs» Ha YpOBHE CPETHETO
oOmiero oOpa3oBaHMsI BBIICNCHBI CICAYIOIIUME COCTABIIAIONIME: OCO3HAHHE
OOy4arolMMUCSI POCCUMCKOM Tpa)TaHCKOW HJAECHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTU U CaMOONPEEIICHUIO; HAIMYME MOTUBALIUU K
O0Oy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYarolUMXCsi PYKOBOJCTBOBATHC
OPUHATHIMH B OOIIECTBE TMpaBWJIaMd W HOPMaM{ TIOBEJCHHS, HaJIW4YUC
IPaBOCO3HAHMS, SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LIEIN U CTPOUTH
KU3HEHHbBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHS» OTpaKkaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATEIILHON M MPAKTUYECKOW JAESITeNbHOCTU
oOy4Jaronuxcs B MpOLECcce peaim3aui 00pa3oBaTEIbHOM 1E€ATEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh ONBITa IO3HABATEIILHON M MPAKTUYECKOW JAESITENbHOCTU
oOyyaromuxcsi B MpoILecce peanu3aluu oO0pa3oBaTeIbHON AESTENbHOCTH, B TOM
YHCIie B YaCTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

OCO3HaHUs 00yYarOIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH,
YBa)KE€HHUS K 3aKOHY U MPABOIOPSIKY;

MPECTaBICHUST O COIMAIBHBIX HOPMax M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIEATEIBHOCTH TP CO3AAaHUU YUEOHBIX
MIPOEKTOB, PEIICHNHU YUeOHBIX 1 TO3HABATENIBHBIX 33724, BBIMOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U
apTyMEHTHI IPYTUX MPU aHAINU3€ PA3IUYHbBIX BUIOB YI€OHOU IESTEIHHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHNS

[ICHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAyYHOMY HACJIEIUI0
OT€YECTBECHHON XHMMUH,

YBa)XEHHUsI K TMpOIlecCCy TBOpPUECTBa B OOJACTH TEOPUU U TMPAKTUUECKOTO
NPWIOKEHUS XUMHH, OCO3HaHHUS TOrO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUIATENbHBIX ~ HAOMIONEHUHM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOMCKOB,
IIOCTOSTHHOTO TpyJa YYEHBIX U IIPAKTHUKOB;

MHTEpeca ¥ IMO03HABATEIbHBIX MOTUBOB B MOJYYEHHMU U MOCIEIYIOIIEM aHAJIU3E
nH(pOpPMaLIUU O IEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOM XHUMHUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, ITHYECKOTO ITOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMH,
Y NIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OLICHUBATh CBOE MOBEACHHUE U TOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHMS MOCIIEACTBUN
MTOCTYTIKOB;

4) ¢popMupOBaHUS KYJbTYPHI 310POBBSI:

INOHMMaHUsl LEHHOCTEH 370pOoBOro U Oe€30MacHoro obpas3a IKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (PU3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIoficHUsl TpaBwi 0€30MacHOTO OOpallleHUs C BeElIeCTBaMU B OBITY,
NIOBCEHEBHOM J)KU3HU, B TPYAOBOU JIEATEIBLHOCTH;

MMOHUMAHUSl LEHHOCTUM TpaBWI HMHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HAaHMS MOCJEACTBUNA W HENPUSATUSA BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KypEHHS);

5) Tpy10BOT0 BOCTIMTAHUS S

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO IOJIE3HOM, TBOPUYECKOW W  JPYrux BUAAX
NEeSATENBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PpEIIEHUMU MPAKTUUYECKUX 3aJay
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETrO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO Mpodeccuid pa3auvyHoro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI M0 XUMUMU;

YBOXEHUS K TPYyLy, JIOIIM TPyAa U pe3yjbTaTaM TPYIOBOH JIEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHON TPAEKTOPHHU
oOpazoBanusi, Oymymield npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) IKOJIOrHYeCKOro BOCTIMTAHMS:

HKOJIOTUYECKHU LIETECO00Pa3HOT0 OTHOLIEHUSI K MPUPOJE KAK UCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJI00aJBbHOTO XapakKTepa 3KOJOTUYECKHUX MPOoOJIeM, BAUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIIBHOM Cpe.ibl;

OCO3HaHUSI HEOOXOJWMOCTH WCIOJB30BAaHUS JIOCTIDKEHUN XUMHH IS
penIeHs] BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIb30BAHUS;



AKTUBHOTO HENPUATUS JCUCTBUW, MPUHOCAIIUX BpEI OKPYXKaroLIEH
OPUPOAHON Cpejie, YMEHHsI MPOTHO3UPOBATH HEOIATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUSA NMPEAIPUHUMAEMBIX IEUCTBUI U MIPENOTBPAIIATh UX;

HaJMYUsl Pa3BUTOTO 3KOJOTMYECKOTO0 MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIBHOCTH DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IIPaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOSITH UCOJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI0 MO3HAHHUSL:

MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH
1 00ILECTBEHHON IPAKTUKH;

NOHMMaHUs ClHeUM(UKH XHMUUM KaK HayKH, OCO3HaHUs €& poiu B
(OpMHpPOBaHMK PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOIO
MIPEACTABICHHUS 00 OKpPYXAIOLEM MHUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHdu MpoOJeM COXpaHEHHUS
IIPUPOHOIO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOU
OUBWIN3ALMH: B €€ TYMAaHUCTUYECKON HANPABICHHOCTH U BaXKHOW POJHM B CO3JAHUU
HOBOM 0a3pl MaTepHAIIbHOM KYyJIbTYpPbl, B pEUICHUU TJIOOANBHBIX MpoOsieM
YCTOMYHUBOTO PAa3BUTHs YEJIOBEUECTBA — ChIPbEBOM, SHEPIreTUUECKOW, IUILIEBON U

HKOJIOTMYECKOI 0€30MacHOCTH, B Pa3BUTUN MEUIMHBI, 00ECIICUEHUHN YCIOBUI
YCHEMIHOTO TPYJa U SKOJIOTHYECKH KOM(OPTHOM KU3HU KaKI0T0 WieHa OOIIECTBa;
€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
[OJTly4yaeMble 3HAHUS JJIsl aHaJu3a U OOBSACHEHUS SIBJICHUM OKpYXalollero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JielaTh 000CHOBAHHBIE 3aKIIOYCHHSI Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIINXCA JAHHBIX C LIEJIbIO MTOIYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS JIs
pelIeHus mpoOsieM B pealibHbIX )KM3HEHHBIX CUTYAIIMSIX;

MHTEpeca K II03HAHUIO, HCCIIEI0BATENBCKON AEATEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSAM TpyJAa B pazluyHbIX chepax nmpodeccruoHambHOM
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI



MertanpeaMeTHbIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI 110 XMMHHU Ha YPOBHE
cpenHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOyUYaIOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaKarolue
[EJIOCTHOCTh HAyYHOM KapTHMHBI MHUpa M CHEeUUPUKY METOJO0B TO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeZIOBaHNE, HAOIIOIEHIE, U3MEPEHUE, IKCTIEPUMEHT U JPYyTHE);

yHUBEpCaJlbHbIe Y4eOHbIEe NecTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHbIE,

PErYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue GbyHKIIMOHATEHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YyYaroInXCs;
CIIOCOOHOCTB oOyuaromuxcst UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHUBEpPCAJIbHBIC ydeOHBIS
JNEUCTBHUS B MIO3HABATEIBHOW U COLMAIIBHON MTPAKTHKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE AeiiCTBUS

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENeNATh IEJU JSATEebHOCTU, 3ajiaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTH PE3YJIbTaThl JEATCIIbBHOCTH C MMOCTABJICHHBIMU IEJISIMU;

HCIIO0JIb30BaTh MPU OCBOCHUW 3HAHUN MNPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKKU TMOHSATUM U YCTAaHABJIMBATH MX B3aMMOCBS3b,
HCTIOJB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIs1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHMI;

BBIOMpaTh OCHOBAHUS M KPHUTEPHHM JUIS KIacCU(HUKAIMK BCIICCTB U
XAMUYECKHUX PEaKIUM;

YCTAaHABJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXKIY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aQHAJIOTHM), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B pPacCMaTpHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKIFOUCHUS,

MIPUMEHSITh B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIE) MOJICIH, MPEOOPa30BBIBATh MOCIBHBIC TPEACTABICHUS — XUMHUYICCKHUM
3HAK (CUMBOJI) dJIEMEHTA, XUMUYecKas (hopmysia, ypaBHEHNE XUMUYECKON peakiuu
— TIpU pEIIeHUN Y4YCOHBIX MMO3HABATENIbHBIX W MPAKTHYECKUX 3a/]ad, MPUMEHSTh



Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS JJI BBISBICHUS XapaKT€PHBIX MPU3HAKOB
U3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJCTh OCHOBAMH METOJOB HAy4YHOI'O IO3HAHUS BEIIECTB U XMMHYECKHUX
peakuuii;

(GopMyTUpOBATh LIENH U 33J]a4H UCCIIETOBAHUS, UCIIOIb30BATh MIOCTABICHHBIC
U CaMOCTOSITENbHO C(OPMYIUPOBAHHBIE BOMNPOCHl B KAaueCTBE MHCTPYMEHTA
NO3HAHMUSI U OCHOBBI i1 (POPMHUPOBAHMSI THIOTE3BI 110 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQZIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAaHUS U IPOBEACHUS
YYEHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOIIOJATh 33 XOA0M
Ipolecca, CaMOCTOSTENBHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIupOBaTh
00001IEHHS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOEIaHHOM paboTe;

MpUoOOpeTaTh OMNBIT YUYEHUYECKOM HCCIIEIOBATEIbCKOM U MPOEKTHOMN
NEeATENbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB PEIICHHs NPAaKTHYECKHX 3a]ad, IPUMEHEHHUIO Pa3INYHBIX METOJOB
MO3HAHUS.

3) pa6oTa ¢ uH(popMaIueii:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPOpMaLMH (HAY4YHO-
MOMyJisipHasi JIUTepaTypa XUMHUYECKOIO COJEpKaHUsl, CIpPaBOYHbIE TMOCOOUS,
pecypcbl HTepHeTa), aHamM3UpoBaTh MH(MOPMALMIO PA3NTMYHBIX BUAOB U (HOpM
[PEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HENPOTHBOPEYHBOCTb;

(opMyIMpPOBATH 3alpPOCHl U MPUMEHATh PA3IUYHbIE METOJbI MPU MOUCKE U
orObope wuH(pOpMaIMK, HEOOXOAMMOW Jisi BBINOJHEHUS Y4YEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUA HH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (GOpMY  MNPEACTABICHHUS
uH(popmaluu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MIPH paboTe ¢ XUMUYECKOM
uH(popMaIMeil: MPUMEHATh MEXIpeaAMeTHble ((pu3nyeckue U MaTeMaTUYECKUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpeBUATYpPbl, HOMEHKIJIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'TLATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpCAIbHbIE yUdeOHbIE 1eiiCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOU TEMBI B XOJI€ THAJIOTA U/WIIH
TMCKYCCHH, BHICKA3bIBaTh HJIEH, POPMYITUPOBATH CBOM MPEJIOKCHUS
OTHOCHTEIILHO BBITIOTHEHUS TIPEIOKCHHOH 3a/1a4H;

BBICTYNATh C MPE3EHTAUEN pe3yJbTaTOB ITO3HABATEIBHON JIESTEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSTEIBHO WA COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealu3allii y4eOHOro MpoeKTa, 1 (GopMyIHpOBaTH BHIBOIbI
[0 PE3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS MO3ULUHN B
X0JI€ 00CYX ACHHSI U 0OMEHAa MHEHUSIMU.

PerJISITI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble )IQﬁCTBPISI:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK ITO3HABATEIbHYIO
HESATENIBHOCTh, ONpeAenssd €€ LeNM W 3aJadd, KOHTPOJMPOBAaTh U IO MEpe
HEOOXOAMMOCTH KOPPEKTHUPOBaTh IMpejlaraeMblii aJropuT™M ACHCTBUM mpu
BBIMOJJHEHMHU YYE€OHBIX UM UCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIA €MOCOO HMX pEeleHUus C Y4YETOM TMOJYYEHHUS HOBBIX 3HAHHHA O
BEILIECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYILIECTBJISITh CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHAIN3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJa&éHHOM
YPOBHE Ha YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIIOYAIOT CIELU(PUIECKUE IS
y4eOHOro npeaMera « XUMHUs Hay4dHbIE 3HaHUS, YMEHUS U CIOCOOBI AEHCTBUH 1O
OCBOEHUIO, MHTEPIPETAMN U NMpeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIyUEHUI0O HOBOTO 3HAaHHWA M TNPUMEHEHUIO 3HAHMWA B Pa3JIMYHBIX YYEOHBIX
CUTYyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C XUMUEH. B
OporpaMMe II0 XUMHHM TIPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI MO TOJaM
W3Yy4YCHHS.

10 KJIACC

IIpeameTHble pe3yiabTaThl OCBOEHHsA Kypca «OpraHuueckas XUMHS»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MECT€ M 3HAYEHUM OPraHUYECKON
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ poJid B O00ECHEYeHUH YCTONYHBOIO
pPa3BUTHUS YEIIOBEUYECTBA B PEHICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPTeTUYECKON U
MUIIEBOI 0€30MacCHOCTH, B Pa3BUTHUM MEJIWLIMHBI, CO3/JaHUH HOBBIX MATEpPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIHH, B oOecrieyeHnu paMoOHaIBHOTO
IPUPOJIONOIb30BaHUs, B (OPMUPOBAHUM MHUPOBO33pEHUS U OOIIEH KyIbTypbl
YeJI0BEKa, a TAK)KE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U IPUPOJHOM CpeJIE;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAral0IINE NOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
oboiouka aroma, S-, P-, O-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKAEHHOE
COCTOSIHMSI aTOMa, THOpUAM3alUsi aTOMHBIX OpOWTaneil, HMOH, MOJIEKyJa,
BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBINA 00BEM, YTIIEpOAHBIN CKeeT, (PyHKIMOHAIbHAsS
rpynmna, pajadkal, CTPYKTypHble (QopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass W MPOCTPAHCTBEHHAasl (reoMeTpuyeckas,
ONTHYECKAs), H30MEpbl, TOMOJIOTMYECKUH PsSA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJIEpKAIUE OPraHUYECKHE COCIUHEHUS, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHbBIE COCAMHEHHS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemiecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEeBpALCHUS SHEPrud MpH XUMHUYECKUX pPEaKUUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUSA, JIEKAIIHNE B OCHOBE
MOHUMAaHUS PUIMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH; TIPECTABICHHUS O
MEXaHU3MaX XUMHUYECKHX PEaKIHUil, TEePMOJMHAMUYECKHMX W KHHETUYECKUX
3aKOHOMEPHOCTSIX UX NPOTEKaHUsl, 0 B3AUMHOM BIIMSIHUU aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbI 3PdeKkTsl, opueHTanTsl | u Il pona);
(haKTOJIOTMYECKHE CBEJCHHS O CBOMICTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
MCIIOJIb30BaHUM BAXXKHEMIIMX OPraHWYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOU
JeSITEeIbHOCTHU YeI0BeKa, OOIIMX HayUHbIX IPUHIUIIAX XUMUYECKOTO IPOU3BOICTBA
(Ha mpuMepe MPOU3BOACTBA METAHOJIA, IepepadOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHUH: BBISBISTH XapaKTepHbIE NMPU3HAKU IOHSATHIM,
YCTaHaBIIMBAaTh UX B3aMMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAHUM COCTaBa, CTPOCHMS U CBOMCTB OPIraHMYECKUX COCANHEHU;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY NI COCTABJIECHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpPraHUYECKUX
BELIECTB;

COCTaBJISITh YPaBHEHUS XUMHYECKUX PEAKIMA U PACKPBIBATH UX CYUIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AIIEKTPOHHOTO OajlaHca d3TUX peakiui, peakuuid HOHHOTO OOMeHa MyTEéM
COCTAaBJICHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHHUI;



M3TOTaBJIMBATh MOJIETN MOJIEKYJ] OPraHUYECKUX BEMIECTB ISl MILTIOCTPAIUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh NMPHHAJICKHOCTh W3YUCHHBIX
OPraHMYECKUX BEHIECTB IO HMX COCTaBy W CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMS IO CHUCTEeMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE HA3BaHUS JJI OTIEIbHBIX
IpeCcTaBUTENIed OpPraHUYEeCKUX BEIIECTB (ITWICH, alleTHIICH, TOJYOJ, IJIMIEPUH,
ATUJICHTJINKONb, (eHos, dopmanbAerua, aneTaibJIeruj, aleToH, MYypaBbUHAS
KHUCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAS, NAJIbMUTUHOBAS KUCIIOTHI,
[VIMIMH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHUII, U3OIMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOpPMUPOBAHHOCTh yMEHHUSI ONPEACNSITh BHJ XUMHUYECKOM CBSI3HM B
OpPraHUYeCKUX COCTUHEHUSIX (KOBAJICHTHAsT W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATHh TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTieposa ajis 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS;

copMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTaB, CTPOCHUE, (HU3MUYECKUE
U XUMHYECKHE CBOICTBA THUNUYHBIX MPEJICTABUTEICH pa3IMYHBIX KJIACCOB
OpPraHUYECKHUX BEILECTB: aTKAHOB, [IUKIJIOATKAHOB, AJIKEHOB, aJIKAIMEHOB, AJIKWHOB,
apOMaTUYECKHUX YTIEBOJAOPOJOB, CIUPTOB, aJbJACTHUIIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUNW W aMHHOB,
aMUHOKUCIIOT, O€NKOB, YIJIEBOJOB (MOHO-, JM- U  TOJHCAaXapuioB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSA3b  MEXIYy HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMi C UCIOIb30BaHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHUPOBAHHOCTh YMEHHUS TMOATBEPXKJIaTh HAa KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTAaHUYECKUX COSAMHEHUH OT
KPaTHOCTU U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSA3M), B3AUMHOI'O BJIIMSTHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOJIHBIN ra3, YTodlb), CIIOCOOBI €T0 MepepadOTKH U MPAKTUIECKOE
MpUMEHEHNE MTPOTYKTOB MEPEPadOTKY;

c(hOpMHUPOBAHHOCTh BJIQJICHUSI CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeTOJaX MO3HaHUS — HAOJIOJEHUU, U3MEPEHUHU, MOJCIIMPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICTUTEIHHON
NEeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIHIO,



BBISIBJIEHUE TPUUMHHO-CJIEJCTBEHHBIX CBSI3€M — ISl U3yUYE€HUsI CBOMCTB BEILIECTB U
XUMHUYECKUX PEaKIIU;

c(hOpMHUPOBAHHOCTh YMECHUI: BBISBIISATH B3aUMOCBS3h XUMHUYECKUX 3HAHUA C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0oJiee OCO3HAHHOT'O TIOHUMAHMS CYIIHOCTH MaTepHAIBHOTO €IUHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHH JJIsi OOBSCHEHHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOLY;

chopMUPOBAaHHOCTh YMEHHIT: TIPOBOMUTH PACUEThl IO XUMHUYECKHM (hopmyrnam
¥ YpPaBHEHUSAM XHUMHYECKUX DPEAKIMNA C WCIOJIb30BAaHUEM (PU3NUECKHX BEITHYNH
(macca, 00bEM Tra30B, KOJIMYECTBO BELIECTBA), XapaKTEPHU3YIOIIMX BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKIACHUID XUMHUYECKON (OpMYIIbI
BEILIECTBA M0 M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, AaHAJIM3UPOBATh U OLICHUBATH
C TMO3UIUMKA  DKOJOTMYECKOM  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM U
IPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBA3aHHOM C epepaboTKON BEIECTB,
UCIIOJIb30BATh MOJYUYEHHbIE 3HAHUS I IPUHATHS TPAMOTHBIX pElIeHUI mpobieM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO ILJIAHUPOBATH M IMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W H3YyYEeHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHBbIE PEAKUIHUHU YIJIEBOJAOPOJAOB pA3IMYHBIX KIIACCOB H
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/la4 MO0 PACMO3HABAHUIO OPraHUYECKUX BEILIECTB) C COOJIIOJICHUEM MPABUI
0e3omacHOro oOpalieHusi C BELIECTBAaMU M JaOOpaTOpPHBIM 000PYIOBaHUEM,
dbopMynMpoBaTh IENb HCCJICAOBAHMS, NPEACTABISAThH B Pa3IMuHON  Qopme
pe3yabTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJI0/IaTh TPaBHJIa YKOJOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYIOBOW JEATEIIBHOCTH B IEJNSX COXPAHEHUSI CBOETO 3I0POBbS, OKPYXKAIOIIEH
MIPUPOJHOU CPEIIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHSI HAa KUBBIE OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbIC TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCOO0PA3HOCTh MPUMEHEHHUS] OPTaHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHMM: OCYIIECTBIATH IlIE€JICHANPABICHHBIN TOUCK
XUMUYECKON nH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHAsl U y4eOHO-HayqIHAs
JTuTEpaTypa, CPeACcTBa MaccoBOM mHpopManuu, THTEpHET U pyrue), KpUTUIECKH
aHaJIM3UPOBATh XUMUYECKYI0 HH(POpMaIHio, TiepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C TIOCTaBJIEHHON Yy4eOHOM 3a1auei.



11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUs Kypca «OOmias M HeopraHuyeckas
XUMHUS OTpakaroT:

c(hOPMHUPOBAHHOCTh TPEICTABICHUNA: O MATEpUATLHOM CIMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUM TPUPOJIbI, O MECTE U 3HAYCHUH
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK W €€ poJii B 00ECIEYCHHUH YCTOWYMBOIO
pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJOTMYECKOM, IHEPTeTHUYECKONH M MHIINEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JaHUU HOBBIX MAaTE€pPHAJOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEUECHUU PAIMOHATHHOTO MPHUPOIONOIL30BAHUS, B
dbopMHpOBaHNY MHPOBO33PEHUS W OOIIEH KynIbTYphl YEJIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M IPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKMX  3HAHHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAralolye MOHATUS — XUMHUYECKHI 3JIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
DJIEKTpPOHHAsT 000jJ04YKa aToma, S-, P-, d-aToMHBIE OpOWTAIH, OCHOBHOE W
BO30YXJIEHHOE COCTOSHMS aroMa, THOpUAW3alus aTOMHBIX OpOWTalel, WOH,
MOJIEKYJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBaJ€HTHAs, HWOHHAs, METAJIMYECKasi, BOJOPOAHAs),
KpUCTaJUIMUECKass pemeETKa, XUMUYecKash peaklusi, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsT AMCCOLMAIUSA, CTENEeHb JIUCCOIMALINH,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIUIOBOM J(]deKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKOU PEaKIMu, XUMUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTHUYECKONU TUCCOLMAIUNU, TEePUOIUICCKUM
3akoH JI.11. MenpaeneeBa, 3aKOH COXPaHEHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS U
MpEBpAIlICHUS] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BCILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN SI3BIK
XUMUH, MUPOBO33PEHUECKHUE 3HAHMUS, JIS)KAIME B OCHOBE TOHUMAHUS IPUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOSHUU
BEILIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM W HaJIMOJEKYISIPHOM YPOBHSIX;
MPEJICTAaBJICHUSI O MEXaHW3MaxX XHWMHYECKUX PEaKIri, TEPMOIMHAMUUYECKUX U
KHHETUYECKUX 3aKOHOMEPHOCTAX HMX IPOTEKaHUS, O XHMHYECKOM pPaBHOBECHHU,
pacTBopax M AMCHEPCHBIX CUCTeMax; (PaKTOJOTMYECKUE CBEICHMSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU M 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKOW ACATEIHHOCTH YEJIOBEKA, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEpPHbIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MpPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpMUPOBAaHHOCTh YMEHHUS HCIOJB30BaTh XHMUYECKYI0 CHMBOJUKY IS
cocrtaBieHUs: (OpMyJ BELIECTB W ypaBHEHUH XUMHUYECKHX peakUuil,
cucremarnueckyro HomeHkaatypy (IUPAC) u TpuBnaiibHble Ha3BaHUS OTIEJIBbHBIX
BEIIECTB;

c(hOpPMUPOBAHHOCTH YMEHHUS ONPEACIATH BAIEHTHOCTD M CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHHMSX, BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHa,
MOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOTO BELIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMUMHUYECKOM CBSI3M W TUNA KPUCTALUIMYECKOM PpEIIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBA3H;

c(OpMUPOBAHHOCTh YMEHUH: KJIaCCU(PULIMPOBATH: HEOPTraHUUYECKNE BELIECTBA
[0 UX COCTaBy, XMMMUYECKUE PEAKIINH 110 Pa3IUYHBIM IPU3HAKAM (YUCILY U COCTaBY
pearupyromux BeIIEeCTB, TEIIOBOMY 3(Q(DEKTy peakuuu, U3MEHEHUIO CTerneHer
OKHUCJIEHUSI 3JEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTalau3aTtopa W JApPYTHeE);
CaMOCTOSTENIbHO BBIOMpAaTh OCHOBaHUS M KPUTEpUU JUIsl  KJIacCU(UKALUU
U3Yy4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTh YMEHMS PACKPBIBATH CMBICI MEPUOJUUYECKOrO 3aKoHa /[,
N. MeHnaeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XWUMMUYECKHUX DJIEMEHTOB II€PBOIO—YETBEPTOrO IIEPUOIOB
[Tepnoanueckon cucremsl .M. MeHneneeBa, UCIIOIb3ysl MOHATHUSA
(QHEPreTUYECKUE YPOBHH», «IHEPreTHUECKUE IMOAYPOBHHY», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXIAEHHOE SHEPIeTHUECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHYECKHX 3JEMEHTOB M MX
coequHeHMd 1o Tnepuogam u rpymmam  Ilepuommueckon cucremsr . W
MenneneeBa, BaJ€HTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AJIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHAYECKHME  CBOMCTBA  BELIECTB  pPA3JMYHBIX  KJIACCOB,  IOATBEPKIATH
CYLIECTBOBAHUE T'€HETUYECKOW CBA3U MEXKJIYy HEOPraHMYECKHMM BEIIECTBAMHU C
NIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHHUSA PACKPbIBATH  CYLIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OanaHca
ATUX pEeaKUUd; peakuuii MOHHOTO OOMEHa MyTEM COCTaBIICHUS HMX TIOJHBIX H
COKpAIlEHHBIX  HOHHBIX  yPAaBHEHMM;  pEakuud  THUIOPOJIM33a;  PEAKLIHU
KOMIUIEKCO00pa30BaHus (Ha MpUMepe I'MAPOKCOKOMITIIEKCOB LIMHKA U aJIFOMUHUSA);



chOpPMUPOBAaHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIMM C y4ETOM MX DHEPIreTUYECKHUX XapaKTCPUCTHUK, XapaKTep
U3MEHEHUS CKOPOCTHM XHMMMYECKOM pEAKUUMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TAaKKE XapaKTep CMEILEHUS XUMHUUECKOTO PaBHOBECHSI 0] BIUSHUEM
BHEWIHUX Bo3aeicTBui (mpunuun Jle [larense);
cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeXaluye B OCHOBE NPOMBIIUIEHHOTO ITOJIYYEHHsI CEpPHOM KHCIOTBHI, aMMHAKa,
oOlIye Hay4yHble MPUHIMUIBI XHMHUYECKUX MPOU3BOJICTB; I€JI€CO00PA3HOCTh
NPUMEHEHUSI HEOPTaHUYECKUX BEILECTB B IPOMBIIIIEHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOILIECHHUS PUCK-TIOJb34;
c()OPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMON 3HAaHUM O METOAaX Hay4yHOIO
MO3HAHUS SIBJICHUN TPUPOABI — HAONIOACHUE, H3MEPEHUE, MOJEIMPOBaHUE,
AKCIIEPUMEHT (pEeabHbIA U MBICIEHHBIN ), UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHATH 3TH 3HAHUS ITPU SKCIIEPUMEHTAILHOM HCCIIEA0BAHUM BEILECTB
U Uil OOBSCHEHUS] XHUMHUYECKHX SIBICHHUN, HMEIOIIUX MECTO B MPUPOE,
MPAKTUYECKOM JAESTEIbHOCTH YEIOBEKA U B TOBCEAHEBHOM JKU3HU;
c(OPMUPOBAHHOCTh YMEHHMSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSAMUA WM TPEJICTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1e€ OCO3HAHHOTO MOHUMAaHUS MaTepUaJIbHOTO €AMHCTBA MUPA;
C(OPMUPOBAHHOCTh yMEHMSI MPOBOAUTH pACUYETHI: C HCHOJIb30BAHUEM
HNOHATHI «MaccoBas J10Js BELIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUsI»;
Macchl BellecTBa UM 00bEMa ra3za Mo M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKUMHU BEIIECTB; TEIJIOBOro 3¢ ¢ekra
pEeaKuy; 3HAYCHHsI BOJOPOJHOIO IOKA3aTeIsl PACTBOPOB KHUCIOT M LIEJIOYEH C
M3BECTHOM CTEMEeHbIO AUCCOLMAIMHU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
OPOJAYKTa PEaKUH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBoOpa C
OMpe/IeIEHHOW MacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA WJIM JIaHO B U3OBITKE
(MMeeT MpuMecH); T0JIM BbIX0J1a MPOAYKTa peaKIMu; 00BEMHBIX OTHOIICHU ra3oB;
c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITENIbHO MJIaHUPOBATh U MPOBOAUTD
XUMUYECKUN  OKCIEpUMEHT  (TPOBENECHHWE  peaKIuid  HOHHOTO  OOMEHa,
MOATBEPKAECHNE KAUECTBEHHOI'O COCTaBa HEOPTaHUUYECKHUX BEIECTB, ONPEECICHHE
Cpelbl PAacTBOPOB BEIIECTB C MMOMOIIbIO HWHAMKATOPOB, HW3YYEHHUE BIUSHUS
pa3nMyHbBIX  (AKTOPOB HA CKOPOCTb XMMHMUYECKOW pEaKIHMH, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a7ad no Ttemam «Mertamme» u  «Hemeramis»y) c
coOroieHreM npaBuil 0€30MacHOro 0OpaIieHus ¢ BEUIECTBAMU U JIaOOpaTOPHBIM
o0opynoBaHueM, popMyIHpOBaTh LETb UCCIETOBAHMS, TPEICTABIATh B pa3InYHON
GopMe  pe3yapTaThl AKCHEPUMEHTA, AHAIU3MPOBaTb U OLIEHMBAaTh  UX
JOCTOBEPHOCTB;



c(hOpPMUPOBAHHOCTh YMEHHI: COOII0IaTh TIPABUIIA MTOJIh30BAHMS XUMHYECKOM
nocynod | JabopaTopHbIM 00OpyAOBaHHWEM, OOpalleHHUs C BEIIECTBAMHU B
COOTBETCTBHM C MHCTPYKIMSIMH IO BBIMOJHEHUIO J1aOOPATOPHBIX XUMHUYECKHUX
OTIBITOB, YKOJOTUYECKH II€JIECOOOpa3HOro TOBEJAEHUS B OBITY W TPYAOBOM
JNEATEIBHOCTH B LIENSAX COXPAHEHHUS] CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHON
Cpeapl W JIOCTHXKEHUS €€ YCTOWYMBOIO PAa3BUTHS, OCO3HABATh OITACHOCTh
TOKCHUYECKOTO JICMCTBUSI HA >KUBBIC OPraHU3Mbl OIPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHKUMas cMbICH nokazatrens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHH: OCYIIECTBISATh IICJICHANPABICHHBIN ITOUCK
XUMUYECKON MH(GOPMAITUHN B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U yIeOHO-HaydHas
JuTEpaTypa, CpeAcTBa MaccoBOM MH(popMalnu, IHTEpHET U Ipyrue), KpUTHYECKH
aHaJIM3UPOBATh XUMUYECKYIO HH(pOopMaIuio, iepepadaThiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBHH C TIOCTaBJICHHON YyUeOHO 3a1auei.
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Ctpoenue atoma. [leproandeckuii 3akoH
1.1 u [lepuonuueckas cucreMa XUuMHUYECKUX 9
anemenToB J[. 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIIUN 19 1 3
Hroro no paszneny 39
Paznen 2. Heopranuyeckasi Xumust
2.1 Hemeramnsr 31 3
2.2 MerTanbl 23 2
Uroro mo pazaeny 94
Pa3znen 3. Xumusi 1 )KM3Hb
31 MeToabl TO3HAHUS B XUMHHU. XUMUS U 9
' KHU3Hb
Hroro 1o pasnueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[TPO'PAMME







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer u 3HaUeHNE OPraHUYECKON XHUMUH,
IpeJICTaBIEHUE O MHOrooOpa3uu
OPraHUYECKUX COCTUHECHUI

DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOKHOCTH aToMa yriiepo/ia

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeuHEeHUsX. MexaHn3Mbl 00pa3oBaHus
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

Teopust CTpoeHUs OpraHUYECKUX
coenquHenuit A. M. Bytneposa

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE (P (HEKTHI
B MOJIEKYJIaX OPTaHUYECKUX COETMHEHUIN

[IpencraBnenue o KiacCUPUKALNHA U
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH




Cucremarusanus u 0000LIEHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTHYECKHUH PsijI, 001Iast
dbopmysa, HOMEHKJIATypa U U30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT

10

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenne ankanoB B nmpupoje. CriocoOsl
IMMOJIYYCHHA U IPUMCHCHUC aJIKaHOB

12

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0OCOOCHHOCTH
CTPOCHUS U XUMHUYECKUX CBOMCTB, CITOCOOBI
MIOJTyYEHUS ¥ IPUMCHCHHE

13

Pemienne pacu€THbIX 3a/1a4 Ha ONpPEACIICHHUE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEIISCTBA 110 MAaCCOBBIM I0JISIM aTOMOB
3JIEMEHTOB, BXOJSIIMNX B €TI0 COCTAaB.
Cucremarusanus 1 0000IIeHE 3HAHUH 110
TeMe

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001mas
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas ¥ UC-TPAHC-U30MEPHS
aJIKEHOB

15

Pu3nyecKkue 1 XMUMUYECKHE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHUKOBa




CniocoOblI MoTy4eHus U IpUMEHEHUe

16
QJIKEHOB \
[TpakTuueckas padora Ne 1 mo teme
17 "[lonyyenue 3THIIEHA U U3YYEHUE €TO \'
. v
CBOMCTB"
Pemenuie pacuéTHbIX 3a71a4 Ha OIpeieJICHHE
18 MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO
BEIleCTBa
AJKagueHbl: CONpsiKEHHBIE,
19 U30JIMPOBaHHbIE, KyMYJIUPOBaHHbIE.
OCO0EeHHOCTH JEKTPOHHOTO CTPOCHHUS
20 XUMUYECKUE CBOWCTBA COMPSKEHHBIX '
JTICHOB !
21 CrniocoOblI 1osty4eHus U NpUMeHEeHue
QJIKaTUCHOB
AJKUHBI: TOMOJIOTUYECKHUH psiJl, 001as
99 dopmyta, HOMEHKIIAaTypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOECHUE MOJIEKYI,
¢buznyeckue cBoicTBa
23 XUMHYECKUE CBOMCTBA AIKUHOB \‘
v
24 KauecTBeHHbIE peakIiui Ha TPOHHYIO CBSI3b \'
v
o5 CriocoObI moTydeHus 1 IPUMEHEHNE
AITKHHOB
26 Pemienue 3aau: pac4€Thl MO ypaBHEHHIO

XAMHYECKON peaKLun




Cucremarusanus u 0000LIEHUE 3HAHUN 110

27
TeEMe
ApeHBI: TOMOJIOTHYECKUN Psifl, 00Ias
¢dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
28 MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OeH30I1a B TOTyo0JIa, UX (U3HYECKUE
CBOMCTBA
29 XVMHYECKUE CBOWCTBA apEHOB: peaKluu '
3aMeIIeHUs !
XHUMHYECKUE CBOMCTBA APEHOB: PEAKLIUH
30 MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB \'
Oenzona '
31 Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTHpoOJIa
Penrenune pacuéTHbIX 3a7ja4 Ha ONpeieIeHne
32 MOJIEKYJIIPHOH (hOPMYJITBI OPTraHUYECKOTO
BEIIECTBA
33 CriocoObI osTy4eHHst U MPUMEHEHUE apEHOB
34 ['eneTnueckas cBI3b MEXAY pa3IMUHBIMU
KJIaccaMU YIJIEBOJIOPOJIOB
Pacuérel mo ypaBHEHHSIM XUMHYECKIX
35 peakuuii. CucremaTusanus 1 006o01eHne
3HAHUU 10 TEME
36 [Mpupoanstii ra3. [lomyTHEIE HEPTSIHBIE Ta3bI
37 KamMeHnHbIit yrosib 1 pOAYyKTHI €ro

nepepadoTKu




38

Hedtb 1 criocoOs! e€ nmepepaboTKHu.
[IpumeHeHre TPOAYKTOB IIepepaboTKu
HeTH

39

I'enernueckas cBI3b MCKAY pa3InIHbIMU

KJ1acCaM# Yriji€BOaopoaoB

40

["amoreHonpon3BoAHbIE YTIEBOIOPO/IOB:
AIEKTPOHHOE CTPOEHHE; PEaKIun
3aMelleHus rajoreHa

41

JlelicTBue 1IeIoYeH Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictere

JUTaJIOICHAJIKaHOB ¢ MarHu€M U IMHKOM

42

Cucremarusanus u 0000LIEHUE 3HAHUN 110

pazneny "YriaeBoaopobr"

43

KonTponbHas pabora no teme
"Vranesonopoast"

44

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psijl, 001as popmyna,
CTPOCHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Ki1accuuKkarus,
dbuznyeckue cBoiicTBa

45

XHUMHUYECKHE CBOMCTBA MNpEaACIIbHBIX
OIHOATOMHBIX CIIUPTOB

46

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

47

[TpocTeie 3¢upbl: HOMEHKIIATypa U
U30MepHUst, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOMCTB




MHuoroatoMHEIE CIIMPTHI: 3TUJIICHTJIINKOJIb U

48 [JIMIEPUH, X GU3NIECKUE U XUMHUYECKHUE !'
CBOMCTBa
49 CriocoObI mostyueHus 1 IPUMEHEHNE
MHOI'0QTOMHBIX CITUPTOB
50 @DeHoII: CTpOeHUE MOJIEKYIbI, (PU3HYecKue
cBoicTBa. TOKCHYHOCTH (peHOIIa
51 XuMHu4ecKue cBoicTBa (heHoIa !'
59 CriocoObI mosTydeHust 1 IpUMEHEHHE
denomna
[IpakTuueckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME \'
"Criupthl U peHob" '
54 Cucremarusanus 1 0000IIeHE 3HAHUH 110
TeEMe
AJbJIeruIpl ¥ KETOHBI: JIEKTPOHHOE
55 CTpOEHUE KapOOHUIBHOM IPyTIIIbI;
TOMOJIOTUYECKHE PsIbl, 001as popmyna,
U30MEepHs 1 HOMEHKIIaTypa
56 AJbIerupl ¥ KeTOHBI: (U3UUECKre '
CBOMCTBA; PEAKLIUH TPUCOECTUHEHUS !
57 Peakiiuu okuciIeHus 1 KayeCTBEHHbIE '
PEaKIMH abJIETUIOB U KETOHOB !
58 Crioco0ObI TOTyYeHUS aTbACTUIOB U

KETOHOB




59

OnHOOCHOBHBIE TIpe/IeNIbHBIC KAPOOHOBBIC
KHCJIOTBI, 0OCOOCHHOCTH CTPOEHUS UX
MOJIEKYJI

60

N3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (PU3n4YecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJIHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT

62

OcobeHHOCTH CBONCTB MypaBbUHON
KHACIOTHL. MHOTOOOpa3ue KapOOHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOWCTB: HENPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CrniocoOblI 1osty4eHus U NpUMeHEeHue
KapOOHOBBIX KHCIIOT

66

CrnosxHble 3(hUPBI: TOMOJIOTUYECKUH AL,
obmas popmyina, nzomepus u
HOMEHKJIaTypa

W

67

dusznyuecKkue U XMMUYEeCKHe CBOWCTBA
3¢upoB

Vv

68

Pemenne pacu€THBIX 3a1a4: IO YpaBHEHUIO
XUMUYECKON peaKkluu, Ha ONpeeIeHIE
MOJIEKYJISIPHOM (POPMYJIIbI OPraHUYECKOTO
BEIL[ECTBA




69

[TpakTuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
"Kap6oHnoBsie kuciotsl. CioxxHbie 3pupsr"

70

XKupsr: crpoenue, puznvecKue u
XUMUYECKHE CBOMCTBA (THAPOIIH3)

71

OcoOeHHOCTH CBONCTB JKUPOB, COEPKAILUX
OCTAaTKH HECTIPCACIBbHBIX ) KUPHBIX KHUCJIOT.
JKups! B ipupone

72

MpLTa Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moro1iee aeiicreue. Ilousarue o
cUHTeTHYeCKHX Moromux cpeactBax (CMC)

73

['enernueckas cBsA3b YIJI€BOAOPOJIOB U
KHCITIOPOJICO/IEPIKALUX OPTraHUYEeCKHX
BELIECTB

74

Pacuérel 1o ypaBHEHUAM XUMUYECKUX
peaKkuuit

75

Cucremarusanus 1 0000IIeHE 3HAHUH 110
TEME

76

OO01mas xapakTepuCTHKa YIJIEBOJOB U
KJaccuukanus yriieBoj10B (MOHO-, IU- U
MoJIMCaxapubl)

77

Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HaXO0XJEHUE B MPUPOJIE

78

[IpuMmeHeHue T0KO03bl, €€ 3HaUeHue B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

79

Hucaxapuibl: caxapo3a, MallbT03a U
nakto3a. Haxoxenue B npupoze u
MPUMEHEHHE AUCaXapu/IOB




80

[Tonucaxapuasl: CTPOCHHE MAKPOMOJIEKYJI,
¢u3nueckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHUE

81

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHaXx

82

Pemenne PACUCTHBIX 3ala4 Ha OIMMPCACIICHUC
A0JIM BbIXOJA MMPOAYKTA pCaKLuu OT
TCOPECTUYCCKH BO3MOKHOI'O

83

Cucremarusanus u 0000LIEHNE 3HAHUN 110
pazzueny

84

KoHTpoinbHas pabota 1o Teme
"Kucnopoaconepxainiyue opraHu4ecKue
coenuHeHus"

85

AMUHBL: K1accu(uKaIys, CTpOCHIE
MoJIeKyJ1, oouias Gopmyia, usomepus,
HOMEHKJIaTypa 1 (pu3N4YecKre CBOWCTBA

86

XHUMHYECKHE CBOMCTBA aHH(baTquCKHX
aMHWHOB

87

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYSCKHX CBONCTB aHMIIMHA

88

CriocoObI nostyueHus 1 IpUMEHEHNE
annpaTHIECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE TPEACTABUTENN 0-aMUHOKUCIOT

90

XHUMHUYEeCKHEe CBOMCTBA aMHHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOJIU3 MENTUI0B




91

Benku kak mpupoHbIE TOTHUMEPHI;
CTPYKTYphI O€IKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A3oTcoepIKalre reTeporuKINnIECcCKue
coenuHeHus. HykiieMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKask POJIb

94

[TpakTuueckas padota Ne 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A3oTcoepKalie opraHu4ecKue
coenuHeHus"

95

[TpakTuueckast pabota Ne 5. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHuin"

96

Konrponbnas pabora no reme
"A3oTcoaeprKalye OpraHn4ecKue
coequHeHus"

97

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/Ibl UX CHHTE3a —IIOJINMEpU3aLusl U
ITOJINKOHICHC AU

98

[TnacTmaccel. YTunuzanus u nepepadoTka
MJIacTHKa

99

DJ1acToOMEpPBI: HaTYPAJIbHBI CHHTETUYECKHE
Kay4dyku. Pe3una




BonokHna: HaTypanbHbIe, HCKYyCCTBEHHBIC,
100 cuHTeTnueckue. [lonumepsl cnenuaibHOro
Ha3HAYCHUS

[Tpaktuueckas padota Ne 6. Pemenue
101 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmio3HaBaHue jacTMacc U BOJIOKOH"

O0600mIeHre U CUCTeMaTU3aIs N3YYSHHOTO
102 MmarepHaia 1o treme "BbicokoMoneKynsapHble
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOPAMME

102




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
oo | Temaypoka Beero Konrpoabnsie | IpakTuueckue ~' 0BpA30BATEALHELE
padoThI padoThI \ pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMeHT. M3oTtormsl
5 CtpoeHHe JIEKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UMCIa
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-amemenTs)
4 Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM 1
opOuTansm
ONEeKTPOHHBIE KOH(UTYpaIIK aTOMOB
5 9JIEMEHTOB B OCHOBHOM H BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(PUTYPALIUU HOHOB. 1
DIIEKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [leprnonnueckas
7 cucTeMa XuMu4eckux snementoB [1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1
MIPOCTHIX U CJIOKHBIX BEIIECTB IO TPyMIaM 1
nepuoiaM




Cucremarusanus u 0000LIEHUE 3HAHUN 110
TEME

10

Buner xuMudeckon cBsI3u. MexaHu3MEbl
00pa3oBaHus KOBAJECHTHOM CBSI3H.
Bonopoanas cBsi3b. MeKMOICKYIISIPHBIE
B3aNMOICUCTBHSA

11

BaneHnTHOCTB U BaJIeHTHBIE BOBMOXXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHUEM

12

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTAB U HOMEHKJIaTypa

13

BemecTBa MoJeKynsIpHOTO U
HEMOJICKYJIIPHOTO CTpoeHUS. Turbl
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBienue o KOJUIOUAHBIX pacTBOpax

15

HctunHble pacTBOPHI: HACHIIIEHHbIE U
HEHACBHIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU
pacTBOpPOB

17

Pemienue 3aay ¢ UCTIOIB30BAHUEM TTOHATUM
"MaccoBas J0JIsl paCTBOPEHHOIO BEIECTBA",

"MoJIsIpHAst KOHIEHTpaus'"

18

Knaccudukanus 1 HoMeHKIIaTypa
HEOPraHUYECKHUX BEILECTB




19

Cucremarusanus u 0000LIEHUE 3HAHUN 110
TEME

20

Kontpoinbhast pabora o temam "CtpoeHue
aroMma. [leprnonnueckuii 3aK0H U
[Tepuoanueckast cucteMa XUMHUYECKUX
anemenToB J[. . Menneneesa", "CtpoeHue
BelecTBa. MHOrooOpasue BemecTB"

21

Knaccugukanus XuMHUecKux peakuui B
HEOPraHWYECKON U OPraHUYECKON XMUMUH.
3aKOH COXpPaHEHUs MACChl BEIIECTB; 3aKOH
COXPaHEHHUs U NPEBPAILECHUS DHEPTUH ITPU
XUMHYECKHMX PEAKLUAX

22

TemnoBbie 2P PEKTH XUMUUIECKUX PEAKIIUH.
TepmoxuMHuuecke ypaBHEHUS

23

Brerancnenus mo YPaBHCHHUAM XHUMHUYCCKUX
peaKuHﬁ U TCPMOXUMUUCCKUM YPAaBHCHHUAM

24

CKopOoCTh XMMHUECKOH peakinu, e
3aBUCHUMOCTD OT Pa3InYHbIX (PAKTOPOB.
Karanus u katanusaropbl

25

I'omoreHHsIe 1 TCTCPOTCHHLIC pCAKITNHN

26

[IpakTuueckas padora Ne 1 o Teme
"BausiHue pa3nuuHbIX (GAKTOPOB Ha CKOPOCTh
XUMHYECKON peakinu"

27

OO6paTuMble U HEOOpAaTUMBbIE PEAKIIHH.
XUMHUYECKOE PABHOBECHE

28

[TpaxkTrueckas padota Ne 2 mo teme
"Brnustaue pa3nudHbIX GakTopoB HA
MOJI0KEHUE XMMUYECKOTO paBHOBECHS "




:‘)J'ICKTpOJ'II/ITI/ILICCKaH Jucconuanus. CuipHBIC

29 U cia0bie MeKTposnuThl. CTeneHb
JUCCOLIMAIIUT .
Honnoe npousseaenue Boabl. Cpena BOIHBIX
30 pacTBOopoB. Bomopoausiii mokazarens (pH) \\'
pacTBopa
31 ['unponus coneii. Peakuuu, mpoTexaroliye B '
pacTBOpax JIEKTPOJIUTOB !
[TpakTrueckas pabota Ne 3 o Teme
32 "XuMu4ecKre peakiuu B pacTBOPax \'
3JIEKTPOJIUTOB" ’
33 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Bakneiire oKuCIUTENN U BOCCTAHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca
35 DJEeKTpOSIU3 paCTBOPOB U PACILIIABOB BEILECTB \\’
36 Pemenue 3anau pa3nnyHbIX TUIIOB
37 Pemenue 3a1a4 pa3nuyHBIX THIIOB
38 Cucremaru3zanus 1 00001IeHNe 3HAHUH 110
TeMe "XUMHUYECKHe peakiuu'
39 KonTtponbHas pabora o Teme "Xumuueckue
peakuun"
ITonoxenune Hemeramios B [leprnognueckoit
40 CUCTEME XMMHUYECKHX ieMeHToB /1. 1.

MenzeneeBa 1 0COOEHHOCTH CTPOSHUS HX
aToMoOB. PU3NUECKHEe CBOMCTBA HEMETAJJIOB




41

AmoTponusi HeMETaIoB (Ha IpUMeEpe
KHCIIOpoJia, cephl, (hocdopa 1 yriepoa)

42

Bonopoa: nonmydenue, pusnueckue u
XAMHUYECKHE CBOMCTBA. I napuibl

43

["asioreHsl: HaXOXKEHUE B IPUPOJIE, CITIOCOOBI
noJTydeHus1, PU3nIecKue U XUMUYECKUE
CBOMCTBA

44

I"anorenoBoniopoabl. Baxkneiue
KUCJIOPOACOAEPKAIINE COCTUHEHUS
TraJIOreHOB

45

JlabopaTopHble U TPOMBILUICHHBIE CITOCOOBI
nonyueHus ranoreHoB. [Ipumenenue
TaJIOTEHOB M UX COCIUHEHHIA

46

[IpakTuueckas pabora Ne 4. Pemenune
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"T"anmorensr”

47

Kucnopona: nabopatopHblie U IPOMBIIUIEHHBIE
CHOCOObI MOJTYUYEeHUs], PU3NYECKUE U
xuMuueckue cporictBa. O30H. [Ipumenenune
KHCIIOpOJia ¥ 030Ha

48

OKCI/II[BI " ICPOKCHUIbL

49

Pemenune 3amau Pa3JINYHbIX TUIIOB

50

Cepa: Hax0XJIEHHE B MPUPOJIC, CITOCOOBI
nonyquHs[, (i)I/ISI/I‘-IeCKI/Ie U XUMHNYECCKHUC
CBOMCTBA

o1

CepoBonopon, cynbhuabt




52

Kucnopozaconepxamiye coeJUHEHNS CEPHI.
Oco0eHHOCTH CBOICTB CEpHON KUCIOTHI

53

[TpakTuueckas padota Ne 5. Pemmenue
IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMme "Cepa u
e€ coequHeHus"

54

A30T: HaXO0XKJICHHUE B TIPUPOJIE, CITOCOOBI
MOJTydeHUs, PU3NICCKUE U XUMHUCCKUC
CBOMCTBAa. AMMUAK, HUTPHU/IbI

55

Kucnopocoaepkaiiye coeIMHEHUS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOU KHUCIIOTEI

56

[Ipumenenne a30Ta v €ro COSTNHEHUH.
A3oTHBIE y1OOpeHHS

57

®dochop: Hax0kKAECHNE B IPUPOJE, CIIOCOOBI
NOJy4YeHHUs], PU3NUECKUE U XUMUUYECKHUE
cBoiictBa. Pochuas! u Gochun

58

Oxkcunsl pocdopa, pochopcoaepxarine
kucaoTbl. Conmu pochOopHON KUCTOTHI

59

[Ipumenenue ocdopa 1 ero COeAMHEHHH.
®dochopubie ynoOpeHus

60

[IpakTuyeckas pabora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "A30T 1
docdop u ux coenunenus"

61

VYriepoa: HaXx0XI€HUE B IPUPOJE,
AJTOTPOIHbIE MOAU(PUKAIUY; PU3NYECKHUE U
XUMHYECKHE CBOICTBA, MPUMEHEHNE

62

Oxkcup yrinepona(Il), okcun yrnepona(IV),
YTOJIbHAS] KUCITIOTA U €€ CONHU




63

Pemrenne 3aJiav pa3/IMYHbIX THIIOB

Kpemuuii: HaxoxxeHre B IPUPOJIE, CTIOCOOBI

64 NOJy4YeHUs1, PU3NIECKUE U XUMUIECKUE
CBOMCTBA
65 Oxkcua kpemaus(IV), kpeMHHEBast KUCIIOTA, \'
CUJTHKATBI N
66 [IprMeHeHre KpeMHHSI U €r0 COSTMHEHUH. '
CrekIio, ero Mmoyy4eHue, BUIbI CTCKIIa !
67 Pemenue 3a1a4u pa3anvHBIX THIIOB
68 CucreMaTtu3zaius 1 0000IIeHNe 3HAHUH 110
teme "Hemeramibr"
69 KoHnTtpoinbHas pabora o teme "Hemeramibr"
70 AHanu3 pe3ynbTaToB KOHTPOJILHOH pabOTHI,
KOPPEKIIHS OINO0K
[Tonoxxenne meramnos B lleproanueckon
71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI104€K aTOMOB METAJLJIOB
7 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpumeHeHre METAIIIOB B OBITY U TEXHUKE
73 Cnnasbel MeTaiioB. Koppo3ust meTamioB !'
74 Pemrenne 3a1a4 pa3anvHbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psii HAPsKEHU N
75 MeTauioB. OO0IIHe CIoCOOBI MOTYUYEHUS

METAIJIOB




76

OO6mas xapakrepucTuka MmetayioB |A-
rpymmsl llepruoauyeckoi cucrteMsl
XUMHYECKHUX dJIeMEeHTOB. HaTpuii u kanuid:
noJjiyueHue, PU3nYecKue 1 XuMUIECKHe
CBOICTBa, IPUMEHEHHUE MPOCTHIX BEUIECTB U
UX COCIUHEHUN

77

O6mas xapakrepuctuka metaiuion HA-
rpymmsl [lepuonnueckon cucTeMsl
XUMHYSCKHX JJIEMEHTOB. Maruuii 1 KaJIbIIHii:
nosyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COCNUHEHUN

78

KéctkocTb BOJIBI U CTIOCOOBI €€ yCTpaHEHHUS

79

AmoMuHUI: IOJIYYCHHEC, (I)I/I3I/I"ICCI(I/I6 n
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

80

AM@oTepHbIe CBONCTBA OKCHIA U THUJIPOKCHIA
AITIOMHUHMS, THIPOKCOKOMILIEKCHI aTIOMUHUS,
UX IIPUMEHEHNE

81

Pemenune 3amau Pa3JINYHbIX TUIIOB

82

[Tpaktuyeckas padora Ne 7. Pemenue
SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"MeTasuisl TIIaBHBIX noArpynn"”

83

OO1m1ast XapaKTepuCTHKa METAJUIOB MTOOOYHBIX
noarpynn (b-rpynm) I[lepuonnueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB

84

dusnyeckrue U XUMHYECKHE CBOMCTBA Xpoma
" €ro COGHHHGHHﬁ, HUX MPUMCHCHUC




Baxnelive coeMHeHUsT Mapratiia.

85 [lepmanranat kajius, €ro OKUCIUTEIbHbIE
CBOICTBa .
dusnuecKkue U XUMHUYECKUE CBOMCTBA )Keme3a

86 u ero coenunenui. [Tonyuenue u \\'
IPUMEHEHHE CIIJIaBOB XKeJle3a

87 dusnuecKkue U XMMUYECKUEe CBOMCTBA MU U '
€€ COCIMHEHUH, UX IPUMEHECHHE !
dusnyuecKkue U XMMUYECKUE CBOMCTBA IIMHKA

88 U €r0 COCJMHEHUM, UX IPUMEHEHHUE. \'
I'apoKCOKOMIUIEKCHI IUMHKA .
[IpakTuueckas padora Ne 8. Pemenue

89 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe \'
"Mertamibsl TOOOYHBIX oArpymm"” .

90 Pemenue 3anau pa3nnyHbIX TUIIOB

01 O06o0011eHe 1 cucTeMaTH3alus H3y4eHHOT0
MaTepuaia rno teme "Metamisr"

92 Kontponbnas padota no teme "Mertamibt"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM padoThI,
KOPPEKIIHS OINO0K
Posib xuMuu B ob6ecrieueHuH yCTOHYUBOTO

94 pa3Butus yenoneuecTBa. [loHATHE O HAYYHBIX
METO/IaX UCCIICIOBAHUS BEIIECTB
Hay4Hble MPpUHIIUTIB OpTaHU3aIuN

o5 XUMHYECKOTO TTPOU3BOJICTBA.

HpOMBIHIJ'IeHHI)IC CHOCO6LI HOJ'Iy‘ICHI/ISI
Ba)KHEUIIINX BEIICCTB




XUMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH

% CpEebl U €ro MOCIEACTBUS 1

97 XHUMHA U 340POBBE YEIIOBEKA. 1
JlexapcTBeHHbIE CpencTBa

98 Xumug nuiny. Poiis xuMuu B o0ecrieueHun 1
NUIIEBON O€30M1aCHOCTH

99 Kocmernueckue u napdroMepHble CpeCcTBa. 1
briToBas xumus
XuMHs B CTPOUTENBCTBE. BakHene

100 CTPOUTEJIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuabl

101 XUMHS B CEIBCKOM XO3SMCTBE. 1
Opranuyeckue 1 MUHEpaJIbHbIE Y100peHus

102 Cucremarusanus 1 0000IIeHE 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







