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MOSCHUTEJBHASA 3AIINCKA
PaGouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oOIero oOpa3oBaHUS

paspaborana Ha ocHoBe dDenepasbHOTO 3akoHa OT 29.12.2012 N2 273-03 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanny, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX ToNoXkeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11  kmaccos.
W3yuyenue mpeamera, peaqm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
IpOAODKEHHs OOyuYeHHUsT B OpraHu3alusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mnporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

+  uH(pOPMALMOHHO-METOUYECKasi, peaau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWM, oOuel crpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

+  OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpENENICHUE: NPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTepuala, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HTOTOBOH arrectanud B (GoOpMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



+ yCTaHaBIMBAaE€T WHBAPHUAHTHOE MPEAMETHOE COJEp:KaHHE, 00s3aTesIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrmpejielieHie W CTPYKTYpUpOBaHHE €ro 1o KiaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

« JaéT INpUMEPHOE paclpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

« MpejiaraeT TNPUMEPHYIO TOCIENOBATEIbHOCTh HW3Y4YEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

« JaéT METOJIMYECKYIO MHTEPIPETALMIO LeJIel U 3aa4 U3y4yeHUs IpeaMeTa
Ha yrayOJaE€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHBIX  JCHCTBUIM  00ydaromierocs IO OCBOCHHUIO
COJIEp KaHUs IIPEIMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTenbHON (MHBApUAHTHOM) COCTAaBISIOUICH colepikaHusl yueOHOro mpeamera
«XuMH» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENSThCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B cootBercTtBUM ¢ KoOHUeNTyaldbHbIMH mnoJiokeHusmu PIrocC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH  C  IOCJIEAYIOIIMM  3TalnoM  MOJY4YEHHUS  XHUMHUYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA  pacliupeHue U YriayOJieHHWe TeOpeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmiIaHUpPyEeMbIM peE3yJbTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTpaMMBbl CpeAHEro oOIero o0pa3oBaHUS
U3ydeHUEe TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay
BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (popMHpOBaHUE Yy HHUX
OOLIEMHTEIUIEKTYa IbHbIX YMEHHUM, YMEHMH pallMOHATU3AIMA Yy4eOHOTo TpyJa U



OO0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCUUIIIMHAPHBIH,
HaAJPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3yUEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxanusi kKypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs MpeaMera. JTa cUCTeMa
3HAHUM TMOJy4YaeT OompeneiaEHHOE TEOPETHUECKOe OTOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (AKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE M3y4eHMs MpeaMera oOecreuyeHa
BO3MOXKHOCTh 3HAUUTENIBHOIO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOEHUM BEILECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuKu. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IPEJCTABICHUAX O CTPOECHUU aToMa. XHMMHUYECKas CBS3b
OOBSCHAETCS ¢ TOYKH 3PEHUS IHEPIreTUUECKUX U3MEHEHUI NpH €€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKKEe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIHil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeeIEHHOTo Tpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumed cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMUSIHUE CMEXHbIE IpeAMETHI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUe OyIyT MMETh AJIEMEHThl yueOHOTO maTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB M TEOPUWA B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS
MacChl M DHEPruU, 3aKOHBI TEPMOJAMHAMHKHU, 3JIEKTPOJIU3a, MPEIACTaBICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa A KJIACCOB XUMHKO-
Ounonornyeckoro npoduiist OONbIINKA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas



xuMus. B 3TOM  cimydae  mpedocTaBiseTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluy  KJIETKM  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEpPY, TaKHUe
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JHUOUAbI, OENIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHMA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM IIpEeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHblE NpeaMeTsl», «Martemaruka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero odiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MpPeaIoiaract
peanu3anuio TaKux LeseH, Kak:

« (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B 00eCredYeHHH
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00€eCleYeHnn PalUOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

+ OCBOCHME CHUCTEMBbl 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaJIbHbIX
MOHATHUM, 3aKOHOB M TEOPUHM XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

« (¢opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OOBSICHEHUs
KJIIOYEBBIX e U MpoOJeM COBPEMEHHOM XHWMUH, JJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;



IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJB30BAaHHEM U  MepepadOTKOM
BEILECTB;

yrayOJeHue  TPEACTABICHMM O  HAy4yHbIX  METOoJax  IO3HaHuS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLIIMX MECTO B
IPUPOAE, B MPAKTUYECKOU IEATEILHOCTH U MIOBCETHEBHOM KU3HH.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIero o0pa3oBaHUs NpPHU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHBIX U TBOPYECKHUX
criocoOHOCTEeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO MPHUPOJIOINOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIbTYPhI, IPUOOPETEHUE OMbITA OOIIECTBEHHO-
IIOJIE3HON DKOJIOTMYECKOM JAEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HefieNt0).

COAEPKAHUE OBYUYEHUSA

10 KUIACC

OPTAHUYECKAS XUMUSA
Teopernueckne 0CHOBbI OPraHUYECKON XUMHUH.



[Ipeamer W  3HaUYeHWE OPraHUYECKOM XUMHUHU, TMPEACTaBICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLenTopHbid). TUNBl MEepeKpbIBaHHWS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
OopraHuveckux BemecTB. [loHsATHE O CBOOOJHOM pagukane, HyKiIeopuie W
aneKTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHbIE TIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYCHUE TEOPUH CTPOCHHUS
OPraHUYECKUX COECOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBIE  (POPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3IU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OnexTpoHHbIE YPPEKTH B MOJEKYJaX OPraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIMI
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BeniecTB. lloHatne o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMarnyeckast
HoMeHKnatypa oprannyeckux coenuneHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHoCTH U KiaccU(UKaALUS OpraHUYeCKuX peakuuil. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HaKoOMJIeHHE C oOpa3laMu OpraHMYeCKUX BEUIECTB M MaTepualaMM Ha HX
OCHOBE, OMNBITHI II0 MPEBPALECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpraHUYECKUX BEIIECTB.

YraeBoaopoanl.

Anxanbl. ['omonorndeckuil psij ankaHoB, oOmas ¢Gopmyia, HOMEHKIAaTypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp°-
ruOpuau3anys aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.

XVWMHMUYECKHE CBOMICTBA QJIKAaHOB: PEAKUWH 3aMELICHUs, HW30MEpHU3aLUH,
JNErUIPUPOBaHMs, UKIU3ALNHI, IUPOJIN3a, KpEKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKIMi paguKaTIbHOIO 3aMEIlCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. OOuas ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMSI M XMMHMYECKHX CBOMCTB ManbiX (LMKJIONPONAH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) LUKIOoaTKaHOB. CrocoObl MOJXy4YeHHs U
NPUMEHEHHUE ITUKIIOAIKAHOB.



Ankenbl. 'oMosioruueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AalKeHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOuTanei yriepoaa, o- U m-cBa3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKUE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHUS, 3aMEIIEHUs B O.-MI0JIOKEHUE
IIpU JBOMHOM CBSI3M, MoJuMepu3auuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIC peakiuy Ha JIBOWHYIO CBsI3b. CrocOoObI MOMYyUYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukarus aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymyaupoganusie). OcOOEHHOCTH 3JICKTPOHHOTO CTPOCHUS U XUMUYECKIX CBOMCTB
CONPsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Iloaumepusamus
CONpPsHKEHHBIX TUeHOB. CriocoObI MOMYyUYEHUS U TPUMEHEHUE KA JUEHOB.

Anxunbl. ["'oMonornueckuii psija alKWHOB, 001Iast Gopmysia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTasiel yriaepoaa. duznyeckue CBOICTBA AJIKHHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  MPUCOCAUHEHHUS, JUMEpHU3AUUU U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psijy apeHoB,
obmiast opmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUsI B OEH30JbHOM KOJIbIE U
YIIEBOAOPOJAHOM pajuKalie, PEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaTUKaAIOB, KapOOKCUIBLHOM,
TMAPOKCUIIBHOM, aMUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepusanusa ctuposna. CrocoObl NOJTy4YeHUS U
IPUMEHEHUE apOMATUYECKHUX YTIIE€BOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HeTh 1 €€ mpoucxoxacHue.
KamMeHHbI yroiab U nmpoAyKThl ero nepepadotku. Crocodsl nepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TpoykThl nepepabOTKu HEPTH, UX TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHHs] TalloféHa Ha TUAPOKCOrPYNIy, HUTPOrpyNIny, HUAHOTPYIIILY,
amuHorpynmy. J[leficTBue Ha TaJIOr€HNPOU3BOJHBIE BOAHOTO U CIHUPTOBOIO
pactBopa wmENOYM. B3auMOAEHCTBUE NUTaJOr€HAIKAHOB C MAarHUWEM U LIMHKOM.
[TonsiTne 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
rajJlOreHIPOU3BOJHBIX  YTJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHUHTE3€
OpraHUYECKUX BEIIECTB.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
u3ydeHue (pU3NUYEeCKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pAcTBOpa MEpMaHraHaTa Kallds, B3aWMOJCHCTBUE AallETUIICHA C
aMMHauHbIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOE OOHapyKeHHUE
yriiepoga ¥ BOJAOPOJA B OpPraHWYECKUX BEIIECTBAX, IIOJIYYECHHE OTUJIEHA H
U3Y4YeHHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekiusMu «Hedtb» u «Yromby, ¢
oOpa3liamM  TMJIacTMacc, KaydyyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJICKYI
YTJIEBOIOPOIOB U TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHH .

[IpenenbHbie OoAHOATOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHona). ['oMonorumdeckui psan, obmas QopMmyna, U30Mepus,
HOMEHKJIaTypa #  kiaccupukanug. Dusznueckue CBONCTBA  IPEACIbHBIX
OTHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pPEAKIUHM 3aMENICHUs, JErujpaTaldd, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU U  HEOPraHMYECKMMH  KHUCJIOTaMHU.
KauecTBeHHas1 peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEHUs M NPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie 3¢upel, HOMeHKIaTypa U u3oMepuss. OcoO0eHHOCTH (PU3UUECKUX U
XUMUYECKUX CBOMCTB.

MHoOroaToMHble CHHPTHI — JTWICHIVIMKOJIb W TIULEpUH. PU3NYECKHE U
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHUS, B3AUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHCIOTaMH, KA4eCTBEHHAs peakluus Ha MHOTrOaTOMHbIE
cnupthl. [IpencraBieHne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
HeiictBue Ha opraHu3Mm 4enoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BIUSHHUE THIPOKCOTPYIIBI U
oensonbpHOro sigpa. dusmueckue cpoicTBa (peHona. OCoOEHHOCTH XHMHUYECKUX
cBoicTB (enona. KadecTBennoie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osryuenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHHS] — alTbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['OMoOJIOrMYecKue psifibl albJEruioB U KETOHOB, OOuIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DPu3MuecKue CBONCTBA albJETHIOB H
KETOHOB. XMMHMYECKME CBOMCTBA  aJbJETHIOB M  KETOHOB:  PEaKUUH
npucoenuHenusa. OKHUCIEHNE albIETUI0B, KAUeCTBEHHbIE PEAKLIMU Ha allbJIETUIbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alibJETHI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HOMeHKIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MeEXIy
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,



peakuus STepuPUKALNUA, PEAKIMU C YYacTHUEM YTIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHON KHUCIOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPEACIbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIHX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHUHOBAs, OJICUHOBAs, .JUHOJE8As,
JUHONIeH08as KUCHoThl. CoCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonornueckuid psin, obmas Gopmyna, u3omMepus u
HOMEHKJIaTypa. PHU3WYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, puU3nvecKkue U XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIMX OCTATKU
HETpeIETbHBIX JKUPHBIX KUCIOT. JXKUphl B Ipupo/Ie.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogaoB (MOHO-, -
U mojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajiakTo3a, pubo3a,
ne3zokcupubo3a. duznyeckue CBOWCTBA U HaxoxaeHue B mpupone. dortocunTes.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIIUPTOBBIX U AJIbICTHIHON
IPYyIIl, CIUPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpruMmeHeHue TIIIoKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajlbTO3a U
nakTo3a. BoccTaHaBnMBaIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenne B mpupone u npumeHenue. [lomucaxapuasl: Kpaxmail,
IIMKOTEH M 1euroino3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, IJIMKOIeHa H
LEJUTI003bl.  PU3MUYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIU3, KAaYEeCTBEHHash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IIEIJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emuiono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIN MIENK).

DKCHEPUMEHTAJIbHBIE METO/bl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJIECHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHME ATWJIOBOTO CIHMPTAa B aJbJETHUJl HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHPTa JUXPOMATOM Kaiusi (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIC PEAKIMM Ha albJAeTu/ibl (C THUIPOKCUIIOM
muammuncepeOpa(l) u  rugpokcuaom  menu(Il)), peakums raMmiepuHa ¢
rugpokcugom Menu(Il), xumMuyeckue CBOMCTBA pacTBOpA YKCYCHOM KHCIIOTHI,
B3aMMO/ICHCTBUE pacTBOpa IMIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiictBue
KpaxMaJia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupTel U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHbBIE DUPBD».

A3oTcoaep:xalye OpraHnvecKue CoeJUHECHUsI.

AMHHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kinaccudukaiys aMuHOB:
anmupaTUIeCKue ¥ apOMATHYECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crpoennie moiiekys, oOuas (Gopmysa, U30Mepusi, HOMEHKIATypa U (U3HYECKHUe



cBOMCcTBa. XMMHUYECKOE CBOMCTBA anu(paTUyeCKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUIMPOBAHUE, B3aMMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30THCTOM KHCIOTOM.
Conu alKuIaMMOHHS.

AHWIIMH — TIPEACTaBUTEh AaMHHOB apomarmueckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BIUsSHUE TPpyIN aTOMOB B MOJeKyJe anuiauHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuyu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M NpUMEHEeHHe anudaruueckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH3071a.

AmuHOKHCTOTE. HoMeHKkIaTypa u nzomepusi. OTaenbpHbIC TPEICTABUTEIN O
AMUHOKHWCJIOT: TJIMIUH, aJlaHuH. @Ou3W4eckue CBONCTBA aMHUHOKHCIIOT.
XUMHUYECKME CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpPHBIX  OpPraHUYECKHX
COCIMHEHUM, peaKiMs TMOJUKOHJICHCAIUM, OO0pa3oBaHUE MENTUHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak mpupogHbie ToJMMEphl. llepBuuHas, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMsI BEHIECTB M UX IPEBPAILICHUIA:
pacTBOpeHHE OCJIKOB B BOJE, JCHATypamus OEIKOB MPH HArpEeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, peHIeHHE OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3o0TcoJiepKalllie  OpraHudeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTaHUYECKUX COCTUHEHUMY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI.

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3AIIUH, CPEIHSS MOJICKYIIIpHAas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHEHHA —
MOJIMMEPHU3AIINS U TTOJTUKOHICHCAITHS.

[TommmepHbie Matepuanbl. [lmacTmacchl  (MONMMATHIICH, TIOJUTIPOITHJICH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKPHUIAT, IOJUKapOOHATHI,
noJidTUICHTEpePTaar). Y Trim3aius u nepepadoTka IiacTuka.

DnacToMephr: HaATypaIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIAaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMble OTUMEPHI).

OKCIEPUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUIA:
O3HAKOMIJIEHUE C 00pasiiamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, TIACTMAcCC,
KaydyKOB, PCIICHHE OKCIICPUMEHTAIBHBIX 3a7ad 1o TeMme «Pacrmo3naBanue
MJIaCTMACC ¥ BOJIOKOH.

PacuérHble 3anaumn.



HaxoxneHne MonekyJaspHOH (OpMysbl OpPraHMYECKOTO0 COEOUHEHMS IIO
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOIAIIMX B €ro COCTAaB, HAaxOXKICHUE
MOJIEKYJISIPHOM  ()OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00BEMy)
MPOIYKTOB CTOpaHUs, MO KOJWYECTBY BemIecTBa (Macce, 00bEMY) TPOTYKTOB
peaKuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJIEHHWE CTPYKTYpPHOH (QOpMyJIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
IIOJIYYCHUS], OIPENEIICHUE JOJIM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETHUYECKH
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MEXIpPEIMETHBIX CBA3EH MPHU U3YYECHUH OPTaHMYECKON XWMHH B
10 kyacce OCYUIECTBIIIETCS YEPE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaKk M IIOHATUN, IPUHATBIX B OTACIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccu(pukauus, HaOIIOJEHUE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICJIUPOBAHHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJa,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NYECKUE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEprus,
Macca.

buonorusi: knetka, opraHu3M, SKOocucTeMma, Ouocdepa, MeTadoJIn3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
(doToCHUHTE3, HbIXaHHWE, OENIKHU, VYIIEBOAbL, KUPbI, HYKICHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble HCKOMAaeMble, TOIINBO.

TexHonorus: MNHILEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPENICTBA, MaTEpUaIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

Atom. CoctaB aTOMHBIX siaep. XuMHUeckuil anemeHTt. M3otonel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHble opOuTanu. Knaccudpukanus XuMHUEeCKUX 3JIEMEHTOB (s-, P-,
d-, f-amementsl). PacmpeneneHue 3IEKTPOHOB IO AaTOMHBIM  OpPOMTAIISIM.
DneKkTpoHHBIC KOH(DUTYypaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypallid HOHOB.
DJEKTPOOTPULIATETBLHOCTD.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
.. MenneneeBa. CBsi3b mepuoanUecKoro 3akoHa u llepuonnueckoil cuctemsl



XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaM. J3JHA4YEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHUYECKasi CBsA3b. BHIBI XMMHYECKOM CBSI3U: KOBAJECHTHAs, WOHHAs,
MeTayuimyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPIrus U JIuHA CBsA3U. 110JIIpHOCTD, HAIPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJIEHTHOW CBs3u. KparHeie cBsa3u. BonoponHas CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JHUIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUN.
[ToHsTHE O KOOPAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIIPHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs.  THIIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremax. VctuHHbie pacTBophl. IIpeacrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALMM pPaCTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHsusie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHUYECKUX BEIIeCTB. TpUBHAIIbHBIC
Ha3BaHUA OTEJIbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanys XUMHUECKMX pEaKUUid B HEOPraHMYECKOHM U OpraHU4eCKOM
XUMHH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
OHEPTUU TPU XUMHUYECKUX peaknusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMoxXxuMUYECKrE ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3jiu4HbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

OOpatumbie U HEOOpaTHUMbIEC peakIuu. XUMHUUecKoe paBHoBecue. KoHncTanTa
XAMHYECKOTO paBHOBecUs. DakTOpbl, BIMSAIOIIME HA ITOJOKEHUE XUMHUUYECKOIO
PABHOBECHS: TEMIIEPATYpPA, AABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunuun Jle [laTense.

Onextponutnyeckass gucconuanus. CuiibHble H  cia0ble  DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHMCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHSI W BOCCTAHOBJICHUSI.
BaxHelmme OKUCIMTENM W BOCCTAaHOBUTENIH. MeEToJ 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.



OKCNEpUMEHTAIbHBIE METOJBl HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
pa3oKEeHHe NEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeieNieHue
Cpelbl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIMSHUS Pa3IUUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW PEAKIMU H TIOJIOKEHHUE XUMHYECKOTO
paBHOBECHS.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetauioB B Ilepuoaudeckod CUCTEME  XMUMHUYECKHUX
anemeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha pUMEPE KUCIOPOAa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, guznueckre M XUMUYECKHE CBOWMCTBA: PEaKUUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuisbl.
TonnuBHBIE AJIEMEHTHI.

["anmorensl. Haxoxaenue B mpupoje, CrnocoObl MOMydeHus, (Gpusndeckue u
XUMHYECKUE CBOMCTBA. [ asloreHoBOmOpOAbl. BaxkHENIINe KUCIOPOACOAEPKAIINE
COEJIMHEHHUS TajnoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI MOMYyUYEeHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJIYYEHUS
kuciopoaa. @U3NUECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uU3UUecKue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX coir. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [[pruMeHeHne cepol U €€ COCTUHEHUN.

A3zor. Haxoxnmenue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3HMYECKUE U
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeTMHEHHM. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHoOCOOBI MOMy4deHUs, (U3HUYECKUE H
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl dochopa, ochopnas
kuciora u e€ conu. IIpumenenue ¢ochopa u ero coenunenuii. docdopHoie
yaoOpeHus.

Yrinepoa, HaxoXIeHHWE B NOpUpojae. AJUIOTPONHBIE  MOJIU(DHUKAIUU.
dusnyeckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u eé
COJIU. AKTUBUPOBAHHBIN yTOJb, ancopOuus. DymiaepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €Tr0
COEIMHECHUM.



Kpemunii. Haxoxnenue B mpupojne, CrocoObl MOJydeHHs, PU3NUECKHE U
xummuieckue cporctBa. Oxcupy kpeMuusa(IV), kpeMHueBas KuUCIOTa, CHIIMKATHI.
[IpuMeHeHue KpeMHUS U ero coennHeHnd. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne metamioB B [leproandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB MeTauioB. OOmime
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METAIIIOB.

DNEKTPOXUMHUUYCCKUN  PsAfl  HampspkeHud MeTawioB.  OOmue  crocoOs
MOJTy4YECHUS METAJIOB: TUAPOMETAILTYPIHS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [loHatue o xoppo3un MeramwioB. CrmocoOBI 3amUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeramioB [A-rpynmnel [lepuonnueckoid cucTeMbl
XUMHUYECKUX DJJeMeHTOoB. Harpuii u kanuii: mnonydeHue, (HUMUYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BENIECTB U UX COCAUHECHUM.

O6mast xapaktepuctuka metaioB IIA-rpynmer Ilepuogudeckoil cuctemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W KalblUW: TOJydyeHue, (QU3NYecKue u
XUMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (pU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBAa M €ro coeauHeHuid. AmdorepHbie CBOMCTBa OKCHAA U
TUAPOKCUA ATFOMHHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0o4HbIX noarpynn (b-rpymnm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKne U1 XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuanl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, UX
OKHUCJIUTEbHBIE CBOMCTBA. [loJTydeHrE U IPUMEHEHHUE XpOMa.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla U €ro COEIWHCHUU.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranma(VI) wu
mapranma( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHuii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [Tomyuenne u npuMeHeHue xene3a
Y €r0 CILIABOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonyuenue u
IIPUMEHEHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIAa M TUJAPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[prmenenue
IIMHKA U €r0 COCINHEHUM.

DKCIEPUMEHTAJIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkeneza, MarHus B
KUCJIOPOJIE, HW3Y4YEeHHE KOuleKiuuu «MeTtamiel M CIUIaBbDY, B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE



BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA W JKe€Jle3a C pacTBOpAMHU KHUCIOT U
11€JI0Y€H, KAUECTBEHHBIE PEAaKIIMY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOJA
YU KAaTHOHBl METAJUIOB, B3aUMOJEWCTBUE THIPOKCUIOB AJIIOMUHUA M LHMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeEMaM
«T"anorensr», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTansl M1aBHBIX MOATPYII, «MeTasibl MOOOYHBIX MOATPYIII.

XuMHA U KU3Hb.

Ponb xvumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonstue
O Hay4YHBIX METOAAaxX IIO3HAHUS M METOJMOJOTMHA HAY4YHOIO HCCIIEIOBAHUS.
Hay4nple mpuHIHNBI OpraHu3anuy XMMHUYECKOTO POU3BOACTBA. [[pomblnieHHbIE
CHOCOOBI MOTYYEHMsI BAKHEHIIMX BEIIECTB (Ha MpUMeEpPE MPOU3BOJCTBA aMMHAKa,
CEpHOI KUCIOTHI, MeTaHoJa). [IpomblliuieHHbIE CIOCOOBI OIYUYEHUS! METAIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Ponbs xuMuu B 00eCrieueHN YHEPreTUUECKON OE30MTaCHOCTH.

Xumusg U 310pOoBbe 4esoBeKka. JlekapcTBeHHble cpeacrtBa. [Ipasuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Posib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMUSl THIIKA: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBku. Ponb xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

KocMmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30M1acHOr0 MCIMOJIb30BaHUs IMpPEnaparoB OBITOBOW XUMHH B IIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
0eTOH).

XuMus B CEJIbCKOM X03sicTBe. OpraHndeckre 1 MUHEpadbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPAaCKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 21eKTpOHUKHA. HaHOTEXHOIOTH Y.

Pacuérnblie 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEaKUUU BEIIECTB,
Macchl (00bEMa, KOJMYEeCTBa BEIIECTBA) MPOAYKTOB pEaKlUH, €CIU OJHO U3
BELIECTB MMEET IpHUMecH, Macchl (00BEMa, KOJMYECTBA BEILECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEH pPAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJW W MOJAPHOU
KOHIICHTPALlMX BEIECTBA B pPacTBOpe, JOJIM BbIXOAA NPOAYKTA PEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCynIeCTBIIIETCS YEpE3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHHA, TPUHATHIX B OTAEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'0 LIUKJIA.



OO11re ecTeCTBEHHO-HAYYHbIC TIOHATHSI: SBJICHNUE, HAYYHbIN (DakT, rUmoTesa,
TEOpHsl, 3aKOH, aHAJIM3, CUHTE3, KIaCCH(UKAIMS, TICPUOTUIHOCTb, HAOIIOACHNUE,
U3MEpEHUE, SKCIICPUMEHT, MOJIENb, MOJCITUPOBAHHE.

®dwusuka: Marepus, MHKPOMHpP, MaKpOMHp, aTOM, »JJCKTPOH, IPOTOH,
HEHUTPOH, NOH, U30TOIBI, PATUOAKTHBHOCTD, MOJICKYJIa, SHEPTETHICCKUI YPOBEHD,
BCIIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSIHME BEIIECTBA, WJCAIBHBIA Ta3,
(u3nvecKre BEIMYMHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHus3M, 3KOCUCTeMa, onocdepa, MeTadoIm3M, MaKpoO-
¥ MHKPODJIEMEHTBI, OCJIKH, JKUPBI, YTJIEBOIbI, HYKJICHHOBBIC KHCIOTHI, (DepMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB 1 TIOTOK SHEPTHH B SKOCUCTEMaX.

['eorpadus: MUHEpaIBI, TOPHBIC MMOPOJBI, MOJE3HBIE UCKOMaeMbIe, TOILIHBO,
peCypChI.

TexHOJIOTHS: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTYPrHsl, CTPOUTEIbHBIC
MaTepUaIbl, CEIbCKOXO3IMCTBEHHOS MPOU3BOJICTBO, MUIICBAs MPOMBIILICHHOCTS,
dapmarneBTHUECKAS MIPOMBIIIIJICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX
IpernapaToB, MPOHW3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JIEKTPOHHAsS
IIPOMBIIIIIICHHOCTh, HAHOTEXHOJIOTHH.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHHUs NpeaMeTa «XHMHS» Ha YpPOBHE CPEIHEro
obmiero 0o0Opa3oBaHMs BBIJIEIECHBI CIEAYIOIIME COCTAaBJSIONIME: OCO3HAHUE
OOyYaromMUMHUC POCCUMCKONW TPaKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEEIICHNI0; HAIMYNE MOTUBALIUN K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TpaBWJIaMU W HOPMaMHU T[IOBEJCHUS;, HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYpPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTh
JKW3HEHHBIE TIJIaHBI.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUSA NPEAMETAa «XUMHS» OTPAKAIOT
C(OPMUPOBAHHOCTh OIBITA [O3HABATEILHOM W TNPAKTUYECKON JEeATEIbHOCTH
oOyuJaroluxcs B IMPoLecce peaan3aui 00pa3oBaTeIbHON AESITENbHOCTH.

JInyHOCTHBIE pE3ynbTAaThl OCBOEHUA MpEeAMETa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKON JESITEIIbHOCTH
oOyJaroluxcs B MPOIEcce pean3alui 00pa30BaTeIbHON AESITEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUA:



OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3TUYHBIX BUJIOB YIEOHOH 1E€ATEIHHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHUS K MPOLECCY TBOPYECTBA B 00JIACTH TEOPUU U IPAKTUYECKOTO
IPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUU MW IOCIEIYHOLIEM
aHanu3e WHQOpMalMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUsS, OPHUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
NO3ULINK HPABCTBEHHBIX W IPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHAWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAlUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEesATEIbHOCTH;



YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuil pa3IudyHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1E€JIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelLIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHd OKpYKaroIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYphl, B PEIIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEIAUIIMHBI, 00€CTICUCHUN
YCJIOBUH YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM JKU3HU KaXKJAO0ro 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUs JieNlaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOIy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, HCCIIeI0BATEIbCKON 1€ATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMWA IO XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JeSITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMBI IO XUMHUU Ha YPOBHE
CpellHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe U1 (OPMUPOBAHHS  MHUPOBO33PEHHUS  OOYyYarONIUXCs
MEXKIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHBIC TOHSATHS, OTPaKaIoIINe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(HUKYy METOIOB ITO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIECTBO, DHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DAKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPHsI, UCCIICI0OBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);

YHHBEpCaJIbHbIC y4eOHBbIC NEHCTBUA (ITO3HABATCIIbHBIC, KOMMYHUKATHBHEIC,

pEryJIATHUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COITMATBHOM KOMIETSHIIMN 00yUYarOIInXCs;
CIIOCOOHOCTH 0o0yyJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B IIO3HABATEIIBHON U COLUAIBHOMN ITPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTHBHBIMU
JICVUCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UPOBATH  MPOOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapAaKTEPHbIE MPHU3HAKU MOHITUN M YCTAaHABIMBATH HUX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1J11 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUUYUHHO-CICACTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SBIICHUSIMH,

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOIECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYEcKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYCCKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJEIbHBIC MPE/ICTABICHUS JIJIsl BBISBICHUSI XapaKTEPHBIX
MIPHU3HAKOB U3y4a€MbIX BEIIECTB M XMMUUYECKUX PEAKIIM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOIPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIICHUS W BBIBOABI OTHOCHUTEILHO JOCTOBEPHOCTH PE3YIhTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JESATCIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3a7ay, MNPUMEHCHHUIO Pa3JIMYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ uHpopmaunmeii:

OPUCHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MONyJIIpHAs JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE ITOCOOMS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTD;

bopMyIUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MIPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOAWMOW [JI1 BBIMIOJHEHHS yYeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;



npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Yy4eOHbIe 1eHCTBUS:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XO0A€ AxaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYHI/IpOBaTI) CBOU IIPCHJIOKCHUA
OTHOCHUTCIIBHO BBIITOJIHCHUA HpGIIJIO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH TTPH BBITIOJTHEHUN
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaanu3aluid yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIBI
10 pe3yJbTaTaM IPOBEACHHBIX HCCICAOBAHUHN ITyTEM COTJIACOBAHUS TO3HIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMNpenensis €€ Meau W 3ajadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTI1yOIEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKre
JU1s1 yueOHOro npeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JIEITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUM B PA3IMYHBIX yUEOHBIX



CUTyalMiX, a TAKKC B PCAJIBHBIX JKXU3HCHHBIX CUTyallUusaX, CBA3aHHBIX C xumuen. B
nporpamMme 1o XHMMHHM HPCAMCTHBIC PE3YILTAThlI IIPCACTABIICHBI I1I0 TIoAaaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAUYEHHH OpPraHUYeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B OOECHEYEHUH YCTOMYUBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SHEPTETUYECKOU U
NUIIEBO 0€30MaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTE€pHalOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obonouka aroma, s-, P-, d-aToMHbIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alsi AaTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble Gopmynsl (pa3BEpHYThIE, COKpallIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPbI, TOMOJOTMYECKUA psANl, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nmepuognueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOEHHUS OpPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHus OHHEPruu TMPU XUMHUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBICHUW; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKluil, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3pdexTri, opueHTanTsl I u Il pona);
(akTONIOTUYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBE, MOJYYEHHU U OE30MacCHOM
WCITOJIb30BAaHUU BAXKHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M TPAKTUYECKOMN
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, NTepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEAUHEHUIA;



c(hOpMHUPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTABIICHUSI MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUYEeCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHMSI XUMHUYECKUX PEAKIM U PACKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJNIEKTPOHHOIO OallaHca »dTUX peakiuii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAICKHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BAHUS IS OTACIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWIICH, alleTHJICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOb, (eHoy, (QopManbIerujl, aneTaablerujl, aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIUH, JTUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 00bsSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKQJIUCHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AQJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYID  CBSI3b  MEXKAY  HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C MCHOJB30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;



c(OpMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHMI O €CTECTBEHHO-HAy4YHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIC oneparuu
MBICITUTEIBLHON JEATeIbHOCTH — AaHajdu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€U — I M3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopmyliaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMysbl BEIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHON JIEATENTLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEILIECTB, UCMOJIb30BATh MOJIYYEHHbIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (MOJy4YeHHE W M3YyUYCHHE CBOMCTB OPTraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PpEAKIHUU YIIIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpPaBUI
Oe3omacHoro oOpaleHusi ¢ BeHleCTBaMU M JIA0OPATOpPHBIM O0OpPYIOBaHHUEM,
dbopMyIupoBaTh IIEb HUCCJEAOBAHMS, TPEICTABIATH B paslIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYIOBOW JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MIPUPOJHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK;

aHAJM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIb3a;

c(OpPMHPOBAHHOCTh, YMEHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAILIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas



JauTepaTypa, cpeAcTBa MaccoBor nHdopmanuu, UHTEpHET U Apyrue), KpUTHUIECKU
aHaJM3UPOBATh XUMUUYECKYI0 HUH(pOpMAIHIO, TIepepadaThiBaTh €€ U UCIO0Ib30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.

11 KJJACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMHS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTAX M IO03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ W 3HAYEHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEYEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0€30IMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PAllMOHAJIBLHOI'O IMPHUPOJIOIOIL30BaHUs, B
GbOpMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YElIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHYCCKUM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUUECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOU TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJHWYECKUHN S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJIICHUM;  COBPEMEHHBIC
MPEACTaBICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKHMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTUYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCIIOJIb30BaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMUMHUYECKYIO CHMBOJIUKY JIJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA |
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTb ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIINH 110 PA3IUYHBIM ITPU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4aeMBbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IEPBOrO—4YETBEPTOIO IEPUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa, UCHONB3Ys  TNOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX JJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHYECKHME  CBOMCTBA  BEILIECTB  PA3JIUYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHME TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIIMTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJIW3A;  PEaKUUu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB [IUHKA U aJTIOMUHMS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX pEeakuil ¢ Y4ETOM HMX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSl CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUUECKOTO PAaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€IeCO00Pa3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUHA NpUpPOIbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
AKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH ), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

Cc(OPMUPOBAHHOCTh YMEHHMSI BBISBJISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHSATUSAMHU WU TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHLIEHTPALMsD;
Macchl BeIIeCTBa WM 00BbEMA Ta3a MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaxIuy; 3Hau€HUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KUCJIOT M INETOYeh ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BBIXOJA MPOJIYKTa pEaKkIUu; OOBbEMHBIX OTHOUIEHUH
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAcTBOPOB BEHIECTB C TMOMOINBIO HWHIMKATOPOB, HW3YYCHHUE BIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelIeHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTh I1€b  HMCCJIEAOBAHUS, TNPEACTaBISATh B
pas3nuaHOil dopMe pe3ynbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTPpaBHJIa MOJIb30BAHUS XUMUUECKON
nocyol W JabopaTopHBIM O00OpyJAOBaHWEM, OOpalleHHus C BeIIeCTBaMH B



COOTBETCTBUM C MHCTPYKIIUSMH I10 BBITIOJTHEHHIO J1TA0OPATOPHBIX XUMHYECKUX
OTBITOB, H3KOJIOTUYECKH 11e71ecCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOM
JESITEILHOCTH B IEISX COXPAHEHHUSI CBOETO 3JI0POBbSI, OKPY’KAIOIIECH MPUPOIHOU
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABATh OITACHOCTH
TOKCUYECKOI'0 JICMCTBUS HA JKUBBIC OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHKUMas cMbIc noka3arens [TK;

c(hOpPMHUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIiio, mepepadbaTpiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3aauei.
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"https://m.edsoo.ru/d1db86d
a"da
bu6nmmoreka [IOK
BhIuKcIeHHs 0o https://m.edsoo.ru/
ypABHEHHUAM HYPERLINK
"https://m.eds00.ru/87b1395
XAMHYECKHUX
23 . 4"87 HYPERLINK
peaKiiu 1 "https://m.eds00.ru/87b1395
TGpMOXHMH‘ICCKI/I 4|lb HYPERLINK
M YPaBHCHUAM "https://m.eds00.ru/87b1395
4"13954
Ckopocth
XUMHUYECKOH
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o0mmero odpasoBanus

Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

11

1.2

1.3

14

1.5

OCHOBOIIOJIAralOIIMe IOHATHS  (XMMUYECKUH DJIEMEHT, aToM,
M30TOIbI, 3JCKTPOHHAs 00OJI0OYKa aroma, S-, p-, O-3JEKTpOHHBIC
opOuTanM aToMOB, OCHOBHOE W BO30YXIEHHOE COCTOSIHHE aTroMma,
UOH, MOJEKYJa, BAJ€HTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTEIIECHb
OKHCJICHMsI, XMMHYECKas CBA3b (G- M T-CBsSI3b, KpAaTHBIE CBA3H),
ruOpuIn3aysi aTOMHBIX OpOMTajel, KpUCTAUIM4ecKas peméTka,
MONb,  MOJISIpHAs ~ Macca, MOJSIPHBIM ~ 00BEM,  MOJApHAs
KOHIIEHTpaLus, PacTBOPbl (MCTUHHBIE, JUCIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIIIEPOJAHbIN CKeeT, (yHKIMOHAIbHAS TpyIIa,
pagukain,  U30MEpB, CTpyKTypHasi  ¢opMmyna,  H30Mepus
(cTpykTypHas, reoMeTpuyecKas (1uc-, TPaHCU30MEpHs),
TOMOJIOTMYECKHUN PpALl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOA- H
a30Tco/iepKalllue COeMHEHHsI, OMOJIOTNYECKH aKTUBHBIC BEILECTBA
(yrneBogsl, JKHUpPHI, OEITKN), MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COEJAMHEHUS, KPEKUHT, pU(OPMUHT, THIIBI
XUMHUYECKUX Peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, K30~ U
SHIOTEPMHUYECKHE, peakUu HOHHOro oOMeHa, TOMO- M
reTeporeHHsle,  obparuMble W HEOOpaTUMBIE),  PacTBOp,
3JIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JICKTPOJIUTHYECKAs IUCCOLMALNSA,
CTENEHb IUCCOLMALNN, OKUCIINUTEIb, BOCCTAHOBUTENb, JIEKTPOJIU3,
CKOPOCTb XUMHUYECKON PEAKIMU, XUMUYECKOE PABHOBECHUE)

TEOPUU U 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOEHUS OpPraHu4eCKHX
BemiectB  A.M.  byrnepoBa, TeOopHs  DIIEKTPOJUTHYECKON
mucconuanuu, Ilepuognueckuin 3akon .M. MenzaeneeBa, 3akoH
COXPAaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIe)Kalllie B OCHOBE ITOHUMaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHX SBJICHUH, COBPEMEHHBIE
MIPEICTABICHNS O CTPOEHUM BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM
1 HaIMOJIEKYJISIPHOM YPOBHSIX

MIpEACTaBICHUS 0 MEXaHM3MaxX  XUMHYECKMX  PEaKIuii,
TEPMOAVMHAMMUYECKUX W KHUHETHMYECKHX 3aKOHOMEPHOCTIX MX
IIPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, IUCIIEPCHBIX CHCTEMAX
(akTonoruueckue CBEACHHUS O CBOMCTBaX, COCTaBe, MOIYYEHHH U
0€30MacHOM  HCIOJb30BAHUM BAKHEHIIMX HEOPraHW4YeCKUuX U
OpPraHUYECKUX BEIIECTB B OBITY M TNPaKTHUYECKOW JeSATETBbHOCTH
4eJIoBEKa

oOuiye Hay4Hble NPUHLMUIBI XUMHUYECKOTO TPOU3BOACTBA (Ha

IpUMepe MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa,



nepepaboTKku HePTH)

CdopMHUpPOBAaHHOCTH YMEHHI BBISBIISTH:

2.1

2.2

XapakTEpHbIE MNPU3HAKA W B3aUMOCBA3b H3YYCHHBIX MOHSITHUH,
MIPUMEHATh COOTBETCTBYIOIIME MOHATHS MPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OpPraHMYeCKUX BEUIECTB MU HUX
MPEBPALLECHUI

B3aUMOCBS3b XUMHYECKUX 3HAHUU c MOHATUAMHA u
MPE/ICTAaBICHUSIMU JPYTUX MPEAMETOB sl 0ojiee OCO3HAHHOIO
MOHUMaHUST ¥ OOBACHEHUS CYIIHOCTH MaTepuajbHOr0 €IMHCTBA
MHpA

ChopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HanMCHOBAaHUs XHMHUYCCKHUX COC,I[I/IHGHI/Iﬁ MCXKAYHapOJHOI'o COro3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XUMHU W TPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIMUXCA K H3YYCHHBIM KJIaCCaM OpPTraHUYCCKUX U

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

XUMUYECKYIO CUMBOJIUKY JUIS COCTaBJICHUSA bopmyn
HEOPraHWYECKUX  BEIIECTB, MOJIEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHMYECKIX

BCIICCTB

4.1

CdopmupoBaHHOCTH YMEHHUS KIIACCUDUITUPOBATE:
HEOPraHWYeCKUE BEIIECTBA, CAMOCTOSTEIILHO BBIOMPATh OCHOBAHUS W

KpUTCpru 1JIA KJ'IaCCI/I(bI/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

4.3

OpPraHMYecKHUe BEIECTBA, CAMOCTOSTEIbHO BHIOMPATh OCHOBAaHUS U
KpPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

0 Pa3IMYHBIM MpPU3HAKaM (YUCITYy M COCTaBy PEardpyroLX BELIECTB,
TerioBoMy 3(dexTy peakuuu, H3MEHEHHMIO CTeleHeH OKUCICHUs
3JIEMEHTOB, 0OPATUMOCTH PEaKLIMH, YYACTHIO KaTaIu3aTopa)
CpopMHUpPOBAaHHOCTE  YMEHHUSI  XapaKTEPU30BaTh  JIJIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUU) U
MOHOB XMMMUYECKHX 3JeMeHTOB | — 4 mnepuonos Ilepmommueckoi
cucrembl J[.M. MeHnneneeBa M MX BaJCHTHBIE BO3MOXHOCTH,
UCIIONIB3YysS. ~ TOHATHSL  S-, p-,  O-2JIeKTpOHHBIE  OpOUTAIH,

SHEPIreTHYECKUE YPOBHU

ChopMupOBaHHOCTb ~ yMEHHUS ~ OOBSCHATH  3aKOHOMEPHOCTH
M3MEHEHHsI CBOMCTB XMMHYECKHUX 3JEMEHTOB M 00pa3yeMbIX HMH
COEIMHEHMH 10 MTEPUOoIaM U IpyIIaM

ChopMHpOBaHHOCTh YMEHHUSI COCTABIIATH YpPaBHEHUS XUMHYECKHX

peaKIMii ¥ pacKpbIBaTh UX CYIUIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ mocpeACTBOM

COCTAaBJICHHA 3JICKTPOHHOT'O OanaHca 3TUX peaKum‘/i




1.2

7.3

YPaBHEHUSI PEAKLMM pa3IMYHBIX TUIIOB; IIOJIHBIE U COKpPAILEHHbIE
ypaBHEHHUs peakUuid HMOHHOTO OOMEHa, YUYUThIBas YCJOBHS, NpU
KOTOPLIX 3THU pC€aKIMU UAYT J0 KOHIIA

peaKknuii THAPONN3a, Peakiuii KOMIUIEKCO0Opa3oBaHus (Ha MpuUMepe

THAPOKCOKOMIIJIEKCOB IMHKA U aJ'IIOMI/IHI/IH)

8.1

ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKPETHBIX NpHUMEpax XapakTep 3aBUCHUMOCTH PEaKIMOHHON
CIIOCOOHOCTH OPraHMYECKUX COEIUHEHHH OT KpaTHOCTH U THUIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSA3M), B3aMMHOTO BIIMSIHUS aTOMOB U
TPYII aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOCHHOCTEH peann3aiiu

PA3JINYIHBIX MEXAaHNU3MOB IPOTCKAHHUA peaKLII/Iﬁ

8.2

XapaKTEepHble XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH
SKCIEPUMEHTAMU U 3aIUCAMU YPABHEHUU XUMUYECKUX PEaKLIUn

CdopMHupoBaHHOCTH YMEHMSI XapaKTEPU30BaTh COCTAB U BaXKHEHIINE
CBOMCTBA BEIIECTB, IIPUHAIICKANUX K ONPEACIEHHBIM Kiaccam M
rpynmnaM COeIWHEHUH (IPOCThie BEIIECTBA, OKCHIIbI, THIPOKCHIIBI,
CONIM;  YIJIEBOJOPONBI, TMpOCThbie 3(UPBI, CHOUPTHI, (EHOIBI,
QIIBJICTU/IBI, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE 3(QUPHI,

YKUPBI, YTIEBOAbI, aMUHBI, aMUHOKHUCIIOTHI, OCITKH )

10

10.1

10.2

ChopmMupoBaHHOCTh YMEHHS MPOBOAUTH PACUETHI M0 XUMHYECKUM
dbopMyliaM M ypaBHEHHUSIM XMMHUYECKUX PEaKUUN ¢ UCTOIb30BAHUEM
(U3NIECKUX BEITMYNH:

Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIUHU, €CIu
OJTHO M3 MCXOJHBIX BEILECTB JIAHO B BHUJIE PACTBOpA C ONpeeEHHON
MaccoBOM J10jeil pacTBOPEHHOIO BEIECTBA WIM JaHO B M30bITKe
(umeer mpuMecH)

MaccoBOM MM 00BEMHOM J10JIM, BBIX0/1a MPOJYKTA PEAKLIUU

10.3
10.4

TETI0BOTO 3¢ (deKTa peakiui

00BEMHBIX OTHOILIIEHUI I'a30B

10.5

11

10 HaXOKJCHUIO XUMUYECKOH (pOpMyIIbl BeliecTBa

Bragenne cucremoi 3HaHMM O MeETOAAX HAYYHOTO IIO3HAHUSA
SBJICHUN TIPUPOABI, HCIOJB3YEMBIX B ECTECTBEHHBIX HAayKax H
YMEHHME MPUMEHATh O3TH 3HAHUA IPH  DKCIEPHUMEHTAIbHOM
HUCCJICAOBAHUHN BEIICCTB U I 00BSICHEHUS XUMHYECKUX SIBJICHI/Iﬁ,
HMMEIOIUX MECTO B IPUPOJIE, TPAKTHUECKOHN AESITENIbHOCTH YeI0BeKa

U B HOBCEIHEBHOM JKU3HU

12

CchopMHPOBaHHOCTH YMEHHsSI NMPUMEHATH (MCHOIb30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaxX BEIIECTB JISi SKCIIEPUMEHTAILHOW MPOBEPKU
TUIIOTE€3 OTHOCUTENILHO 3aKOHOMEPHOCTEH NpPOTEKaHHUsS XUMHUYECKUX

peaKI_II/Iﬁ U TIPOTrHO3UPOBAHUA BO3MOXKHOCTEM HX OCYLICCTBJICHUA,



CHUCTEMHBIE  XMMHYECKHME  3HaHMS Uil OOBACHEHUS  H
IIPOTHO3UPOBAHMS  SIBIICHUM, MMEIOUIMX  €CTECTBEHHOHAYYHYIO
MPUPOY; UL IPUHATHUS TPAMOTHBIX PELICHUH MPOOIeM B CHUTYalUsIX,

CBSI3aHHBIX C XUMHUEN

13

14

ChopMHUpOBAaHHOCTH ~ yMEHHsl  IUIAHUPOBAaTh U IPOBOIHUTH
XUMHYECKUH OKCIEpUMEHT (TONy4eHHe | HU3y4YeHHE CBOICTB
HCOPraHNYCCKUX U OPraHNnvYCCKUX BCHICCTB, KAYCCTBCHHBIC PCAKIIMN
YIJICBOJIOPO/IOB  Pa3jMYHBIX KJIACCOB M  KHCIOPOJCOICPIKAIIUX
OPraHUYEeCKUX BEIIECTB, PEIICHHE SKCICPUMEHTAJBHBIX 331a4 IO
pacIo3HaBaHHIO HEOPraHMYECKHMX ¥ OPraHHMYeCKUX BEIIECTB) C
coOnoieHreM TpaBuil 6e30macHOro OoOpalleHHus C BEIIeCTBaMHU U
1a00paTOPHBIM o0opyoBaHUEM; dbopMyIMpoBaTh (0%
UCCIICIOBAHMS; IPEICTABIAATh B Ppa3MuHOil (opMe pe3ylbTaThl
IKCIIEPUMEHTA, AHATN3UPOBATh M OLICHUBATH HX JOCTOBEPHOCTh

ChopMupoBaHHOCTE YMEHHSI OCYIICCTBIISTH IICJICHAIPABICHHBIN
MOMCK XMMHUYECKOW MH(POPMALIMU B Pa3IMUHBIX UCTOUHUKAX (Hay4Has
U y4eOHO-HaydHasi JIUTeparypa, CPelCTBa MaccoBOW HH(OpMAIUH,
ceTb MHTEpHET U Apyrue), KPUTHYESCKH aHATM3UPOBATh XUMHUYECKYHO
HHpOpMAIHIO, TiepepadbaThiBaTh €€ U UCITIOIB30BATh B COOTBETCTBUH C

MOCTABJICHHOM y4eOHOM 3a/1aueit

15

CchopMHPOBaHHOCTh YMEHHSI TPOrHO3MPOBATh, AHAIW3UPOBATh U
OLIEHMBaTh MH(OPMALMIO C MO3ULMHA HKOJOrMYecKOod 0e30IacHOCTH
MOCE/CTBUI  OBITOBOM W IPOU3BOJICTBEHHON  JEATENbHOCTU
YeJIoBeKa, CBA3aHHOW ¢ mepepabOTKOM BEIecTB; COPMHPOBAHHOCTh
YMEHUH OCO3HABATh ONACHOCTb BO3JCHCTBUS Ha YKUBBIE OPraHU3MBI
OIIPENIEJIEHHBIX BEUIECTB, IOHMMAs CMBICJ TOKa3aTels NpPEIeIbHON
JOMyCTUMON KOHIIEHTpAllUK, M TOSCHATh Ha HPUMEPax CIOCOObI
YMEHBIICHUS W TPEAOTBPALEHHUs HUX BPEIHOrO BO3JEHCTBUS Ha

OpraHu3M 4€JIOBCKa

HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
O XUMHUHN

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1 TeopeTnueckne OCHOBBI XUMUHN
Crpoenue BemectBa. CoBpeMeHHass MOJIEb CTPOEHUs aToma. Pacripesenenue
11 SIIEKTPOHOB 10 JHEPreTHYECKMM YpoBHAM. Kiaccudukarms XUMHYECKHX

anemMeHTOB. OCOOEHHOCTH CTPOCHUS IHEPTEeTUUECKUX YPOBHEH aTOMOB (S-, p-,

d-smementoB). OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aTOMOB. DJIEKTPOHHAS



KoH(Uryparnus aroma. BalleHTHbIC JJIIEKTPOHBI

[lepuonuueckas cucrteMa xumudeckux diaemeHToB .M. MeHneneena.

®usnueckuit cmbica Ilepuoanueckoro 3akona .M. Menneneesa. [Ipuunnbl u

1.2 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HUX COCIUHEHUW IO
[epuoJaM M rpynnaM. 3aKOHOMEPHOCTHM B HM3MEHEHHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOIAHBIX COCTUHEHM, BBICIIUX OKCUA0B U THIPOKCHUIOB

1.3 BanenTtHocTh. DnekTpoorpunareabHOCTh. CTENEeHb OKUCIIEHUS
Bunet  xumuueckoil  cBA3M  (KOBaJIGHTHAs, HWOHHAs, MeTaJUIMYecKas,
BOJOpPOJHAs) U  MeXaHu3Mbl e€ oOpasoBaHus. MexXMONeKyIspHbIC

14 B3auMOJeicTBUs. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSL.
Tunsl KpUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOMN pEeIETKH

15 Xumuyeckas — peakius. Krnaccudukamuss — XMMHUECKUX — peakiuii B

' HEOPraHUYECKON ¥ OpraHM4eCKON XUMUU. 3aKOH COXPAHEHHUS MAcChl BELIECTB

1.6 CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB

1.7 TennoBsie A hekThl XUMUYECKUX peakiuii. TepMoXxuMuiecKke ypaBHEHUS

18 OOparumbie peakiuu. XUMHUYECKoe paBHOBecue. DakTOPbI, BIMAIONIME HA

' cocTtosiHre xuMuueckoro pasHosecus. [Ipunnun Jle Hlatense
DnexTponuTuyeckas auccouuanus. CunpHble U cnabbie anmekTponuThl. Cpena

1.9 BOJHBIX PACTBOPOB BEIICCTB: KHCIAs, HEWTpasibHas, ImenodyHas. CrerneHb
arcconuanuy. Peakiimym HOoHHOTO 0OMeHa

110 I'mpponus coneit. MonHoe mnpowusBeneHue BoAbl. Bomopoanblii Mokas3aTelnb

' (pH) pacTBOpa
CriocoObl  BBIpaKEHHS  KOHIIGHTpAllMM  pacTBOPOB:  MaccoBas  JOJs

111 pacTBOPEHHOIO BEMIECTBA, MOJSpHAas KOHIEHTpanus. HacellmeHHbIE U
HEHACBILIEHHBIE PACTBOPHI, paCTBOPUMOCTh. KpucTamioruaparsl

112 OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakuu. [loBeieHNE BEIECTB B cpenax ¢

' pa3HbIM 3HaueHueM pH. MeTo/bl anekTpoHHOro OaaHca

1.13 DNEeKTPOIN3 pacTBOPOB U PACIUIABOB COJIEN

2 OCHOBBI HEOPTAaHUYECKON XUMUU

51 Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa

' HEOPraHUYECKUX BEILECTB
XUMUYECKHE CBOMCTBA BAaXHEUIIUX METAJIOB (HATPHM, Kaliuii, KalblIHid,

2.2 MarHui, aJllOMUHUHN, [IUHK, XPOM, XKEJIe30, Mellb) U UX coeauHeHuid. OOmme
CHOCOOBI OJTYyYEHUS] METAJIIOB
XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETaIOB (TajloreHOB, CEpbl, a30Ta,

2.3 dochopa, yriepoma U KpeMHHsI) U HUX  COEAMHEHHH  (OKCHJIOB,
KHCIIOPOJICO/IEPKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHU)

24 I'eneTrnyeckas cBSI3b HEOPraHMUECKHUX BEIIECTB, IPUHAISKAIINX K

Pa3JIMIHBIM KJIacCaM



2.5

##HPar###  nenTudukanus HeopraHnyeckux coenHeHuni. Kauectsenusie

PCaKIM Ha HCOPTraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHMYECKOM XUMUU

3.1

OcHOBHbBIE TOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OpPraHMYECKUX
coeguHeHnii A.M. bytiepoBa. YriaepoaHblil CKeJIeT OpraHM4eCKOM MOJICKYJIbI.
KpaTHOCTh XUMHUYECKOH CBSI3U. S- M P-CBA3U. SP3-, SP2-, SP-rUOpHAN3ALUU
opOuTaneit aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoJiekyil. ['omoinoru. ['omonorudeckuii psia. Mizomepust 1 n30Mepbl

3.2

3.3

3.4

Ilonatne o ¢yHkuuoHanpHOW rpynme. OpueHTauuoHHbIE  3(PQEKTHI
3aMeCTUTENEn

[IpencraBnenne o kinaccudukanuum OpraHuuecKux BemiecTB. Homenknatypa
OpPraHUYECKUX COEAMHEHHMM (CUCTeMaTHYecKas) U TpPUBHAJIbHBIE HAa3BaHUA
BAXHEHINX NPEICTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB
CBoOoHOpaAMKANBHBIA W HWOHHBIA MeEXaHU3MBI peaknud. [loHsTtne o

Hykieoduie u snexrpoduie. [Ipasmno MapkoBaukosa. [IpaBuio 3aiinesa

3.5

AJIKaHBI. XuMuyeckue CBOICTBa AJIKaHOB: raJloreHUpPOBaHUE,
JNETUIPUPOBAHUE, TEPMHUECKOE pA3JIOKEHHE, KPEKHHT, H30MepHU3allus,
ropeaue. [lomydenune ankanoB. [lukmoankanel. Cnenuduka CBOWCTB
[UKJIOAJKAaHOB C MajlbiM pa3MepoM MHKjIa. Peakiuu mnpucoequHEHUs Hu

PaduKaJIbHOI'O 3aMCIICHUA

3.6

AJKeHBI. XHUMHUYECKHUE CBOMCTBA: peakuu [IPUCOCIUHEHUS
(raoreHMpoBaHue, THAPUPOBAHUE, T'HAPOTaJOreHUpOBaHUE, TIHJpaTalus),
TOpPEHMs], OKUCJIEHUS M nojuMepusanuu. [IpomblnuieHHble U J1abopaTOpHBIE

CITOCOOBI MOJIYYCHHS aJIKCHOB

3.7

Ankaguensl. XMMHUYECKHAE CBOMCTBA aJKaJUEHOB: PEAKLUU IPUCOCINHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHUs] U noiaumepusanuu. [lomyuenue

AJIKaAUCHOB

3.8

AJNKUHBIL. XuUMHUUECKHe CBOMCTBA: peakuuu MIPUCOECAVHEHUS
(rasloreHMpoBaHKE, TUAPUPOBAHKE, THIPATALHs, THIPOraJOreHUPOBAaHUE) KaK
croco® MOJy4YyeHHUs IMOJMMEPOB U JPYIMX MOJE3HBIX MPOAYKTOB. Peakiuun
3aMelleHus. ['opeHne aneTuseHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOTO

ITaMCHU JIS1 CBAPKHU U PE3KHU MCTAJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

3.10

Apenpl. XuUMHUYEeCKME CBOMCTBa O€H30/a: peakUud 3IEeKTPO(YUIBHOTO
3aMelIeHus, MPHUCOeANHEHUs (TUIApUpOBaHME, TrajoreHHpoBaHue). Peakinus
ropenns. OCOOEHHOCTH XUMHYECKHX CBOMCTB Toiyona. [lomyuenue Gensona.
OcoOeHHOCTH XMMHUYECKUX CBOWCTB crtuposia. Ilomumepusanust cTHpoa.
CriocoObl osTyyeHus 1 IPUMEHEHNE apOMaTHYECKUX YIIIEBOA0POI0B

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HATpUEeM Kak CIoco0  YCTAaHOBJICHHS  HaJTHMYHs

TUAPOKCOIPYIIIILIL, C TaJIOr€HOBOAOpOAaMU KaxKk CII0co0 MOJIYyYCHHA



pacTBopuTeNel, BHYTPU- U MEXMOJEKyJsipHass Jeruaparauus. Peakuus
ropenus. [lomydyeHue sTaHona: peakuuss OpOKEHHUS TIIIOKO3bI, THUIpATALUs
STWIEHA. OTWUJIEHIJMKOJIb M TJIULUEPUH KaK IHPEICTaBUTENN IPEAEIbHBIX

MHOT'0aTOMHBIX CIIMPTOB

3.11

3.12

®enon. XuMuyeckue cBOMCTBa ¢eHoNa (peakuuud ¢ HATPUEM, THAPOKCHIOM
Hatpusi, opomom). [Tonyuenue dhenomna

Anpbneruapl. XUMHUYECKUE CBOMCTBA MPEACIIbHBIX albICTUI0B: THIPUPOBAHHUE;
KAueCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO Tpymmmy (peakius «cepedOpsHOro
3epkaiay, B3aumojenctBue ¢ ruapokcunom  wmeau  (II).  Tlomydenume
MpeleibHbIX albJECTUAOB: OKHCIEHUE CIUPTOB, TUApATalUs aleTUJICHA.
ALIETOH KaK MpenCcTaBUTENb KEeTOHOB. OCOOCHHOCTH PEAKIUU OKHCIICHUS

ancTroHa

3.13

Kap6OHOBBIC KHCIOTEI. XMMHYECKHE CBOMCTBA MpEACIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX kuciaoT. OcoOEHHOCTH XHMHYECKHX CBOWMCTB MypaBLHHOﬁ
KHCJIOTHI. HonyquI/Ie npeaAcCibHbBIX OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT:
OKHCJICHHUC QaJIKaHOB, AJIKCHOB, IICPBUYHLIX CIIMPTOB, AJILACTHIOB. Bricmne

IpCacC/IbHBIC U HCIIPCACIbHBIC Kap6OHOBLIe KHCJIOTBI

3.14

Cnoxuble 3¢upsl U kupbl. CrnocoObl MNOJYYEHUS CIIOXKHBIX 3(QHUPOB.
Oo6parumocts peakuuu stepudukanuu. [IpuMeHeHHe CIOXHBIX 3(QHUpPOB B
MUIIEBOM W map(IOMepHOl MPOMBINUIEHHOCTH. JKUPBI KaK CIO0XKHBIE S(HUPEI
IJIMLEpUHAa U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBA HUPOB:
THJIpUPOBaHUE, OKHUCICHHE. ['MApoau3, WM OMBUICHHE, JKUPOB KakK CIOCO0
IIPOMBIIIJIEHHOT'O MOJyYEHUs COJEeH BBICIIMX KapOOHOBBIX KHMCIOT. MbLia Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

3.16

3.17

XHUMHYECKHE CBOWCTBA TIJIIOKO3bl: PEAKUMHU C YYACTHEM CIHUPTOBBIX U
aNbJIETHIHOM TPYII U MOJIOYHOKHCTIOE OpokeHue. [IpuMeHeHne riroKo3sl, e
3HAQYEHHE B IKU3HEACATENLHOCTH opraHusma. Jlucaxapuasl: caxaposa,
ManpTO3a. BoccTaHaBnuBarOnMe W HEBOCCTAHABIWBAIOIIME THCAXaPHJIBI.
I'maponu3 nucaxapupos. llomucaxapuabl: kpaxmain, riaukoreH. CrpoeHue
MaKpOMOJIEKYJl Kpaxmala, TJIMKOreHa U I1eJUTr0JI03bl. PU3nuecKkue CBOWCTBA
KpaxMajga W IeJUTIONI03bl. XHWMHUYECKHEe CBOMCTBAa Kpaxmalsia: THAPOJIU3,
KQueCTBEHHAs pPeakuuss C MOJOM. XHUMHUYECKHE CBOMCTBA IEJUTOJIO3BI:
THAPONU3, TMOJy4eHHe JPUPOB MeUTrono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

AMHHBI. AMUHBI KaK OpTaHUYECKHE OCHOBAHUS: PEAKIINH C BOJIOW, KUCIOTaMH,
peakmusi TOpeHWs. AHWIMH Kak TMpeJCTaBUTEIh apOMaTUYECKUX aMHUHOB.
XUMHUYECKHE CBOICTBA aHWIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOMU
BOJOM, okucienue. IlonyyeHne aMUHOB aNKWIMPOBAHWEM aMMHaKa U
BOCCTaHOBJICHUEM HUTPOIPOU3BOIHBIX YTIEBOIOPOIOB

AMUHOKHUCIOTBI M OCNKHA. AMUHOKHCIOTBHI KakK aM(bOTepHBIe OpTraHHU4YC€CKUC



coeauHeHusl. OCHOBHBIE aMHUHOKHCIOTBI, oOpasyromue Oenku. XUMHUYeCKHe
CBOMCTBa OEJIKOB: TUIIPOJIN3, ICHATYpAIlHs, KAaUeCTBEHHBIC (IIBETHBIC) PEAKIINU
Ha OeJKu

CrpoeHre U CTPYKTypa MOJIMMEPOB. 3aBHCHMOCTH CBOMCTB TOJUMEPOB OT

CTPOCHUA MOJICKYII. OcHOBHEIE CITOCOOBI IMOJIY4€HHsSA BBICOKOMOJICKYIIAPHBIX

318 COEMHEHMI: PeaKIK MOJIMMEpPU3allui U MoJIuKoHIeHcanu. Knaccudukanus
BOJIOKOH
319 #HPar###  nenTudukanms opraHuuecKkux coequHenuil. Pemmenne
' SKCIIEPUMEHTAJIbHBIX 331a4 Ha pacro3HaBaHNE OPraHUYECKUX BEUIECTB
3.20 I'enetnueckas CBSI3b MEXKIY KJIaCCaMH OPraHUYECKUX COETMHEHUI
4 XuMUS U )KU3Hb
41 Xumus B TOBCEIHEBHOW >kM3HHU. [IpaBmia Oe3omacHO pabOTBI C €IKUMH,
' TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUHU
XHUMHUS ¥ 310pOBbE. XUMHUS B MEAULMHE. XUMHS U CENBCKOE XO35MCTBO. XUMHSI
42 B MIPOMBIIIEHHOCTH. XUMUS U SHEPTeTUKA: IPUPOIHBIN U MOMYTHHIN HePTAHOIMA
' ra3pl, UX cOCTaB U wucnons3oBaHue. CocraB Hedtu U e€ mepepaboTKa
(MpUpOIHBIE UCTOYHUKHU YTIIEBOIOPOIOB)
XUMUA A IKOJOTHS. XMMHUYECKOE 3arpsA3HEHHE OKPYXKAIOWIEH Cpelbl U €ro
43 nocneactsus. Oxpana ruapocdepsl, mouBbl, arMochepsl, GIopsl U GayHbl OT
' XUMHUYECKOro 3arpsizHeHus. [IpoOnema OTXOZOB M MOOOYHBIX MPOIYKTOB.
AnbTepHaTUBHBIE HICTOUYHUKH SHEPTUU
OO0mmue npeacTaBIeHUs] O MPOMBIIIICHHBIX CIIOCO0AX MOTYYCHHUS XUMHUECKUX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHaKa, CEPHON KHUCIOTHI). YEpHas u
4.4 uBetHas  Mertamnyprus. CTekIo W CHIMKaTHasT  IPOMBIIUIEHHOCTD.
[Ipompbiiennass  opranuwdeckas xumuss. CpIpb€ 11 OpraHUYECKOM
MIPOMBIIIIICHHOCTH
5 H#H##Par### Tunpl pacu€THBIX 3a/1a4
#H##Par###PacdéTbl Macchl BEIIECTBA WIH 00BhEMA Ta30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIECTBA, MACCE MK 00BbEMY OTHOTO U3 YUACTBYIOIIUX B
peaKIK BEIIeCTB
5.2 ###Par###Pacuérel TemoBoro adexra peaxuu
5.3 #H#HPar##PacuéTel 00BEMHBIX OTHOILIEHH I'a30B IPU XUMHUYECKUX PEAKIMIAX
5.4 #HH#HPar###Pacuérel Maccsl (00bEMa, KOJIMYECTBA BEILIECTBA) POTYKTOB
' peaKIuu, €ClIi OJTHO U3 BEIIECTB JIaHO B N30BITKE (MMEET IPUMECH )
55 H#HPar#H##Pacu€Tsl MaccoBOM MM 0OBEMHOM 10U BBIXO0/1a MPOAYKTA PEAKIIUU
' OT TEOPETHYECKH BO3MOKHOTO
#i##Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTA
5.6 peaKIu, €Clii OJTHO U3 BEIIECTB JIaHO B BUJIC PACTBOPA C OMPENEeIEHHOM
MacCOBOM J0JIEH pACTBOPEHHOIO BEILIECTBA
5.7 HH##Par###PacuéThl ¢ HCIONb30BaHUEM TOHITHI «MacCOBast 10JIS», «MOJIIpHas




KOHIICHTPALIU», «PACTBOPUMOCTB)»

###Par###Hax oxxieHne MoeKyJIsipHON (hOPMYJTbI OPTaHHMYECKOTO BEIIECTBA
5.8 110 €r0 IJIOTHOCTHA U MAaCCOBBIM IOOJISIM BJIEMEHTOB, BXOJIALIUX B €0 COCTAaB,

HJIK 110 IPOAYKTaM CropaHus

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumust; 10 kmace. yrimyoneraHoe ooyuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus; 11 knacce. yriny6nennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakiueit Jlynuna B.B. O01iecTBo ¢ orpannueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
Epemun B.B., u ap.. Xumus. 10-11 knaccel. YrnyOnéuuslii ypoBeHs. Pabouas
mporpamMma U METOJIMYeCKre PeKOMEH AU K yueOHukam, noj pen. Jlynuna B.

B., M., "IIpocsemenue", 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
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