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MHNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMMa mo XMMHUM Ha ypOBHE CPEIHEro OO0IIero oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpaszoBannu B Poccuiickoit deneparuny», TpeOOBaHU K pe3yabTaTaM OCBOCHUS
dbenepanbHOl 00pazoBaTeIBLHON MporpaMMbl cpeHero ooiiero oopazoanus (@Ol
COO), mpenacraBieHHblx B DenepanibHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBanus y4eOHOTO TMpeaMera
«Xumusi» B oOpaszoBaTelbHbIX opranuzanusx Poccuiickoit ®enepanuu,
peanu3yronuX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBbl, U OCHOBHBIX TTOJIOKEHUIMA
«Crtpareruu pa3putus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 10 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusg Ha YpPOBHE YINIYOJIEHHOrO M3Yy4YEHHUs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayuyHOro oOpa3zoBanusi ydyammxcss 10-11 kmaccos.
N3yuenne mnpemMmera, peanuzyemMoe B YCHOBUAX JU(DPepeHInpOBAHHOTO,
npogmIbHOTO O00y4YeHHUs, NPHU3BaHO OOECIeYuTh o00IIe00pa3oBaTEIbHYI0 |
OOILIEKYJIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO  JUIst
aJlanTalui UX K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU B COLIMYME, a TaKXKe JJIs
POJOJDKEHUs OOy4YeHHUsI B OpraHu3alusaX MPOoPEeCcCHOHAIBHOIO 00pa3oBaHUSs, B
KOTOPBIX XUMHUSI SIBJIIETCS] OJTHOM M3 TPUOPUTETHBIX JUCHHUILIUH.

B nmnporpamme no XuMUM Ha3HAuYC€HHE MpeaMeTa «XUMHUS» MOIy4YaeT
noApOOHYI0O  HHTEPIPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIATalOIIUMHU
nonoxkeHusiMu GI'OC COO o B3anMOOOYCIOBICHHOCTU IIEJI€H, COJEpIKaHMUs,
pe3ynbpTaToB OOy4YeHHS W TpPeOOBaHWA K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBUIETETLCTBOM TOMY SIBIISIOTCS CJEAYIONIME BBIMOJHIEMBIE MPOrPaMMOM 10
XUMUH PYHKIIIH:

e HMH(POPMAIIMOHHO-METOJUYECKAs, pealu3alus KOTOpol obecreurnBaeT
MOJIyYCHUE TIPEACTABICHUSI O IIENSIX, COJEp)KaHWM, OOIIeH CcTpaTreruu
oOyueHUsl, BOCIIUTAHUS U PA3BUTHS 00YUAIOIINXCS CPEJICTBAMU MPEIMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpOoduIIs;

e OpraHu3alMOHHO-TUIAHUPYIONIas, KOTopas npeaycMaTpUBaeT
OMpe/ieJICHHE: TPUHLUIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEIBHOCTH
M3yUYeHHUs Yy4yeOHOTO MaTepuasa, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTUK; TOAXO0I0B K (DOPMUPOBAHUIO CONIEPKATEIBHOM OCHOBBI
KOHTPOJII M OILIGHKHM 00pa3oBaTENbHBIX JOCTHKEHUN OOYyJarolmuxcsi B
paMKax HWTOroBoM arrectan B (OpME €IMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMHH.

[Tporpamma aJist yriryOJI€HHOTO U3YUECHUS] XUMUHU:

e YCTAaHABIMBAECT WHBAPHAHTHOE MPEIMETHOE COJEpX)aHUe, 00s3aTeIbHOe
JUTSI U3yYCHUS B paMKax OTICIBHBIX MPOQUIeH, MpeaycMaTpuBaeT



pacnpenefneHue W CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT MpuUMEpHOE paclpeieseHne yueOHOTr0O BpeMEHH, PEKOMEHTyEeMOTro JIIs
W3Y4YEHUS OTNICTHHBIX TEM;

e Ipe/UlaraeT NPUMEPHYIO IOCJIEAOBATENbHOCTh HM3YYEHHUS Yy4eOHOro
MaTepuana ¢ y4€TOM JIOTUKU MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBA3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJIeH U 3a1a4 U3yUYeHUs IpeaIMera
Ha yriiyOJIEHHOM YPOBHE C yUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COACPXKATEIBHON  XapaKTEPUCTUKHU
MJIAHUPYEMBIX ~ PEe3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOU
MpOrpaMMBbl CpeaHEro o011ero oOpa3zoBaHus (JIMTUHOCTHBIX,
METaNnpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUUA  0OO0ydYalolmerocss MO OCBOEHUIO
COJIepKaHUs IPEeAMETA.

ITo Bcem Ha3BaHHBIM MO3UIUAM B IPOrpaMMe MO XUMHUH IIPEAYCMOTPEHA
NPEEeMCTBEHHOCTh € OOy4YyeHHEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a mpeeaMi yCTaHOBIEHHOM MPOrpaMMON 10 XUMHUU 00513aTeTbHON
(MHBApUAHTHOM) COCTABISAIONICH COAEpXKaHUS Y4eOHOro mpeameTa «XUMUDY
0CTa€TCs BO3MOXXHOCTh BBIOOpA €ro BApUAaTUBHOM COCTABIISIONIEH, KOTOpas JOJKHA
OINPEENATHCS B COOTBETCTBUM C HAIIPaBICHUEM KOHKPETHOTO Npoduiisi 00ydeHHs..
B cootBerctBUM ¢ KoHIenTyanbHbiMU mojoxeHusMu PI'OC COO o
Ha3HA4eHUH MpeAMETOB 0a30BOro MW yriayOJNEHHOro YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEHHUsSI HAa YPOBHE CpeaHEro oOluiero o0pa3zoBaHUs
XUMUSL Ha YpOBHE YIIIYyOJIEHHOrO W3y4Y€HHs HalpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C MOCJIEAYIOIIMM ITArIOM MOJIYYSHHUS] XUMUYECKOT0 00pa30BaHUs
B paMKax W3yYCHUS CIENUAIBHBIX EeCTeCTBEHHO-HAYYHBIX W XHMHYECKUX
JUCUUIUIMH B By3aX U OPraHU3alUsX CPEeIHEro npodeccuoHaabHOro 00pa3oBaHumsl.
B »T01i cBS3M U3yueHue npeaMera « XUMUs) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO HA
pacimipeHne ¢ yriayOJeHHWE TEOPEeTUYECKOW U TMPAKTHYECKOW TOJITOTOBKH
oOydJaronmxcsi, BRIOpABIIMX ONpPeneaEHHbIN mpoduias 00y4YeHHs, B TOM YHCIE C
NEpPCHEKTUBOM  MOCHEAYIOMIEro IMOJY4YeHUs XHMHYECKOro O0Opa3oBaHHS B
opraHuzanusx npodeccuoHanbHOro oOpazoBanus. Hapsigy ¢ 3Tum, B CBeTe
tpeboBannii ®I'OC COO k miIaHupyeMbIM pe3yibTaTaM OCBOCHHS (eneparbHOM
00pa3zoBaTeIbHON MPOrpaMMBbI CpETHETO 00IIEro 00pa3oBaHus U3yUEHUE IPeAMETa
«XUMUs» OPUEHTUPOBAHO TAKXKE Ha pellIeHHE 3a7a4 BOCIUTAHUS U COLUAIBHOTO
pa3BUTHS OOydalIUXcs, Ha (QOPMUpPOBAHUE Y HHUX OOIIEHHTEIUIEKTYaJTIbHbBIX
yMEHUM, YMEHHIN palMoHAIM3alMu y4eOHOTO TpyJa M OO0OOIIEHHBIX CIIOCOOOB
NEATEIbHOCTH, UMEIOIIUX MEXIUCIUILUIMHAPHBINA, HAJIIPEIMETHBINA XapaKTep.



CocraBnsiromuMu mipeiMeTa «XUMHs) Ha YpOBHE YTIIyONEHHOTO WM3Y4YCHHSI
ABISIOTCS  yrIyOnéHHbie Kypchl — «Opranumdeckas xumus» u «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHun nMoaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHM3alfH COACPX AaHHUS JTUX KypCOB B MpOrpaMMe MO XHUMHH 32 OCHOBY
npuHATH nojoxenuss ®I'OC COO o paznmuuunsx 6a30BOro U yriryOJaéHHOro ypoBHEH
U3y4EHUs IpeMeTa.

OcHoBy conepkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYEeCKass XHWMHSA» COCTABISIET COBOKYMHOCTh TPEAMETHBIX 3HAHUH U
YMEHUMN, OTHOCSIIMUXCA K 0a30BOMY YpOBHIO M3Y4YEHMS MpeAMeTa. JTa CUCTeMa
3HaHUM TIOJIy4aeT OIpeAeiEHHOE TEOPETUYECKOE JOIOIHEHHUE, TMO3BOJISIONICE
OCO3HaHHO OCBOMTH CYIIIECTBEHHO OOIBIIHI 00HEM (PAKTOIOrMIECKOTO MaTeprara.
Tak, Ha yrmyOiaéHHOM ypOBHE M3y4YeHHS MpeaMera obecreueHa BO3MOXKHOCTh
3HAYUTEITHLHOTO YBEMYEHUS 00bEMa 3HAHUI O XUMUYECKUX DJIEMEHTaX U CBOMCTBAX
UX COCJIMHEHUN Ha OCHOBE PACIIMPEHUs U YIITyOJIeHUS MPE/ICTaBICHUN O CTPOCHHUH
BEIIECTBA, XUMHUYECKOW CBS3M M 3aKOHOMEPHOCTSX MPOTEKaHUs peakiuil,
paccMaTpuUBaEeMBbIX C TOUYKHM 3PEHUS XUMUYECKOW KHHETUKH M TEPMOJUHAMUKH.
W3ydeHne mepuoandeckoro 3akoHa M llepnoanyeckoil CHCTEMBl XHMHUYECKUX
AJIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPECTABICHUAX
O CTPOGHHM aToOMa. XHMHUYECKass CBS3b OOBICHIETCI C TOYKH 3PEHHS
HHEPTEeTHUECKUX U3MEHEHUH npu € 00pa30BaHUU U Pa3pyIICHUH, a TAKXKE C TOUKH
3peHUsi MEXaHW3MOB €€ oOpa3zoBaHUs. V3ydeHWEe THIOB pEakIUil JOMOIHSAETCS
(GopMupoBaHHeM TpeACTaBIeHUI 00 BJIEKTPOXMMHUYECKHUX IIpoleccax M
AIIEKTPOJIN3€E PACINIABOB U PaCTBOPOB BElIECTB. B Kypce opraHndeckoil XUMHUH MPU
PacCMOTPEHHH PEAKIMOHHONW CHOCOOHOCTH COCOMHEHMH yAeNIseTcss o0coboe
BHHUMAaHHE BOIIPOcaM 00 AJIEKTPOHHBIX 3P deKTax, 0 B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COICPKAHKIE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUEHHUS JIJISI KJIACCOB ONpeAesi€HHOro npodusis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep JOMNOJHEHUW K OOIIedl cucreMe MpeIMETHBIX 3HaHHH)
OKa3bIBalOT BIIMSHUE CMEXKHBbIE NpeaMeTsl. Tak, Hampumep, B COAECpKaHUU
npeaMeTa JUIsl KJIIAaCCOB XMMHKO-(hu3ndeckoro npoduist 60JblIoe 3HaueHue OyayT
UMETH 3JIEMEHTHI Y4eOHOTO MaTepHaa mo odmiei xumun. [1pu nuzyuenun npeamera
B JIAHHOM CJy4yae akIeHT OyJeT cheraH Ha OOIIHOCTh METOJOB IO3HAHMUS,
OOIIHOCTH 3aKOHOB U TEOPHUIl B XMMHUH U B PU3UKE: ATOMHO-MOJICKYJISIpHAst TEOPHSI
(MonexymnsipHasi TeOpusl B (PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTUH, 3aKOHBI
TEPMOANHAMHUKH, SJICKTPOJIH3a, IPEACTABICHHUS O CTPOCHUH BEIIECTB U JPYTOe.

B T0 xe BpeMs B coAepkaHUM TIpeIMeTa g KJIAaCCOB XUMHUKO-
O6uonornyeckoro mpoduias OOJBIINK YIETbHBIM BeCc OyJIeT MMETh OpraHudecKas
xumusi. B 3ToM citydae mpenoctaBisieTcsl BO3MOXKHOCTD /Jist 00siee 00CTOATEIHHOTO



PAaCCMOTPEHUS] XMMUYECKON OpraHu3aliy KJIETKU KaK OMOJIOTMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOIAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABIL, OETKY, YTIEBO/Ibl, HYKJIEHHOBBIE KHCIOTHI U Apyrue. [Ipu sToM 3HaHUS O
COCTaBE€ M CBOMCTBAX IPEJICTABUTEIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
CIIy’aT OCHOBOW JIsi M3Y4Y€HHUs CYIIHOCTH NPOLECcCOB (DOTOCHHTE3A, IbIXaHUS,
IUILEBAPECHMUS.

B muane QopmupoBaHUS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHUS
OOILIIEHAayYHBIX METOJIOB ITO3HAHUS U OIbITA TPAKTUYECKOTO IPUMEHEHUST HAYYHBIX
3HaHUM U3y4YeHHE npeaMera «XUMHs» Ha YriayOJn€HHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SIX C YYEOHBIMH TMpEIMETaMH, BXOASIIMMH B COCTaB
npeaMeTHBIX obnacteil «EcTecTBeHHO-HAaydHbIE TpeaMeTh», «MaremaTuka Hu
nHpopmaTuka» U «Pycckuil s13bIK U TUTEPATYPAY.

[Tpu nzyuenun yueOHOro npeamera « XuMus» Ha yriryOlnEHHOM YPOBHE TaKKe,
KaK Ha ypOBHE OCHOBHOTO M CpeJIHEro o01iero oopazoBanus (Ha 6a30BOM ypOBHE),
3ajjayeil MEepBOCTENEHHONW 3HAYMMOCTH SIBISETCS (POPMHpPOBAHHME OCHOB HAayKH
XUMHUU KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOMN JAEATEIbHOCTH
YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphL. Pelienne 3Toi 3a1aun Ha
yriayOnEHHOM ypOBHE H3Y4YEeHMsI MpeaMeTa MpPEerojiaraeT pealn3aluio TaKux
IeJIeH, Kak:

e (opmupoBaHME TpPEACTABICHHI: O MaTEPHUAIIBHOM €JIMHCTBE MHpA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBICHUM MTPUPOJIBI, O MECTE XHUMHH B
CIUCTEME €CTECTBEHHbIX HayK M €€ Beayllel ponau B oOecreyeHUH
YCTOMYMBOrO  Pa3BUTHsI  4YEJIOBEYECTBA: B  PELIEHUU  HOpodseM
HKOJIOTMYECKOM, SHEPreTUYECKOM M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTE€pPHAIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00eCrevYeHnr PalMOHAIBHOTO MPHUPOIONOIb30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJbTYypbl YEJOBEKA, a TAKKE SKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U IIPUPOJAHOMN CPEJIE;

e OCBOCHME CHCTEMBbl 3HAHMI, JEXKalMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (pyHIaMEHTaIbHbBIX
MOHSTUH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX MNPEACTABICHUU O
CTPOCHMHM BEIIECTBA HAa PAa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAQJAMOJIEKYJSIPHOM, O  TEPMOJWHAMHUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKAHUS XMMHMUYECKUX PEaKLuH, O
XUMHUYECKOM PAaBHOBECHHU, PACTBOPAX U IUCIEPCHBIX CHCTEMAX, 00 00IIMX
Hay4HbIX IPUHLIHMIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opmupoBanue y o0y4aromuxcs OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUH ISl OOBSCHEHMS
KJIFOUEBBIX MJIEH W MpOOJEM COBPEMEHHOM XUMHH, JUIsl OOBSICHEHUS W



MIPOTHO3UPOBAHHUS SABJICHUM, UMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO pelieHus mpobiieM, CBA3aHHBIX ¢ XUMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OICHKH C MO3MIINHM SKOJIOTMYSCKON OC30IaCHOCTH MOCIIEICTBHI
OBITOBOI M TPOM3BOJCTBEHHOM JAESATEIBHOCTH YEJIOBEKAa, CBS3AHHOM C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPaOOTKOM BEIIECTB;
yIIIyOJICHHE MPEJCTAaBICHUH O HAYYHBIX METOIaX IMO3HAHHUS, HEOOXOIUMBIX
I TIpUOOpETeHHsT yMEHHMH OpUEHTHPOBAThCSI B MHUpPE BEIIECTB U
OOBSCHCHHS] XUMHYCCKUX SBJICHUH, HMEIONUX MECTO B TPHUPOAE, B
MPAKTUYECKOM JIEATEIBHOCTH Y MOBCEIHEBHOMN KU3HMU.

B mnmane peanuszauuu INepBOOYEPEAHBIX BOCIIATATEIBHBIX M PAa3BUBAIOLINX
(YHKIUI 1EeT0CTHOW CHCTEMbI CpeIHEro oO0IIero oOpa3oBaHUs IMPU H3YyUEHUU
npeamera «XUMHS» Ha  yriyOJE€HHOM ypOBHE OCOOYH  aKTyalbHOCTb
npUOOpETAIOT TaKMe LEIN U 3a/1a4H, KaK:

BOCTIIUTaHHE YOSKIAEHHOCTH B TIO3HABAEMOCTH SIBIICHUH TMPUPOIHI,
YBOXCHHSI K TMIPOIECCYy TBOpYECTBA B OO0JIACTH TEOPETHYCCKHX U
MPHUKJTATHBIX HWCCIICIOBAaHWA B XUMHUH, (OPMHUPOBAHUE MHUPOBO33PCHUS,
COOTBETCTBYIOILIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIMM K OOYYEHHI0O M IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIUTAaHWIO  HAa  OCHOBE  YCBOCHHSI
00IIIeYeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, HHTCIICKTYAIbHBIX U TBOPUYCCKUX
criocoOHOCTe oOyuwaromuxcsi, (OopMUpOBaHHE y HHUX CO3HATEIHLHOTO
OTHOIICHHUS K CaMOOOpPa30BAaHHWIO W HEMPEPHIBHOMY OOpA30BaHHIO Kak
YCJIOBHUIO YCIEIHON nmpodeccuoHanbHON 1 00IIECTBEHHON ESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH;

dbopMUpPOBaHWE YMEHHHA W HABBIKOB Pa3yMHOI'O IPHPOIOIOIL30BAHUS,
pa3BUTHE IKOJOTMUECKON KYJIBTYphI, MPUOOPETEHHUE OIbITA OOIICCTBCHHO-
MOJIE3HOH SKOJIOTUIECKON JACSITETHHOCTH.

OO611ee YnCI0 YacoB, MPEAYCMOTPEHHBIX ISl M3YUYCHUS XUMHUU Ha yriayO0JICHHOM
ypOBHE cpeaHero odmero oopazoBanusi, coctaisieT 204 gyacon: B 10 kmacce — 102
yaca (3 uaca B Hezem0), B 11 ximacce — 102 gaca (3 gyaca B HEZIEIO).



COAEPKXAHUE OBYUYEHUA
10 KJTIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckne OCHOBbI OPraHUYeCKON XUMHUH.

[Ipenmer 1 3HaUE€HHE OPraHUYECKOM XUMHUH, TPEJICTABICHUE O MHOTO00pa3uu
OPraHUYECKUX COCTMHEHUN.

DNEeKTPOHHOE CTPOEHUE aroMa yIiepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMA. BaneHTHbIE BO3MOKHOCTH aTOMa yIJiepoja. XHUMHUYECKas CBS3b B
OpPraHMYECKUX COEAMHEHUAX. Tubl THOPUAN3AMA ATOMHBIX OpOUTallel yriiepoa.
Mexanu3mbl  00pa30BaHMsSI KOBAJEHTHOW CBsi3M (OOMEHHBIH W JOHOPHO-
aKLEeNTOpHbIN). THIBI TNEepeKphIBaHUS AaTOMHBIX OpOWUTaNield, G- U T-CBA3M.
Onunapnasi, 1BOMHas M TpoiHas cBsi3b. CocoObl pa3pbiBa CBsI3ed B MOJIEKYyJIax
OpraHMYecKHUX BemecTB. [loHATHE O CBOOOJHOM pajauKane, HyKIeopuiae u
AIEKTpoduIIe.

Teopuss crTpoeHuss opraHudeckux coenuHeHuid A.M. byrtiepoBa wu
COBPEMEHHBIE MIPEJCTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOEHUS
OPraHMYECKUX COCAMHEHUU. MONEKyIsIpHbIE U CTPYKTYpHbIE  (OPMYJIBL
CrpyktypHble (OpMyJBl  pa3IMYHBIX BHJIOB: pa3BEPHYyTas, COKpall€HHas,
ckenetHass. M3omepus. Buael u3zoMepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAS.
DneKTpOoHHBIE A3PPEKTHI B MOJIEKYJIaX OPraHUYE€CKUX COeAMHEHNN (MHyKTUBHBINA U
Me30MepHBI APDHEKTHI).

[IpeacraBinenne o kiaccuukauuu opraHudeckux BemiectB. [lonsatue o
dyHkuroHanbHOM rpymnmne. ['omonorus. 'omonorudeckue psabl. Cucremarnyeckas
HOoMeHKJaTypa opranudeckux coemuHenuii (IUPAC) u TpuBHajbHbIC Ha3BaHUS
OTJEJIbHBIX ITPEICTABUTEIIEH.

OcobeHnHocTd M KJaccuduKaius OpraHuyeckux peakiuuil. OKHCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUs BELIECTB W MX MPEBPALECHUM:
03HAaKOMJIEHUE C 00pa3liaMi OPraHUYECKHUX BELIECTB U MaTepralaMi Ha UX OCHOBE,
OMBITHI MO MPEBPALIEHUIO OPraHUYECKUX BELIECTB IPHU HarpeBaHUM (IUIABJICHUE,
oOyriiMBaHUE W TOPEHHUE), KOHCTPYMPOBAHUE MOjeNIed MOJEKYJI OpPraHuYeCKUX
BEILIECTB.

YrieBoaopoasbl.

Aunkanbl. ['oMonoruueckuil psij ajikaHoB, o01asi ¢popmyJsia, HOMEHKIaTypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJKaHOB, Sp°-
rudpuau3anms aTOMHBIX OpOWTaliel yriiepona, G-CBi3b. DU3MUECKHE CBOWCTBA
AJIKaHOB.



XHUMHUYECKHE CBOMCTBAa aJKaHOB: pEAKIMM 3aMEIICHUs, H30MEpHU3alliH,
JNETUAPUPOBAHUS, IUKIN3ALNY, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEaKIuil paauKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B mpupoae. CnocoObl MOIyYeHUs U TPUMEHEHUE AJIKAHOB.

Huxnoankanel. O0Omas opmyna, HOMEHKIAaTypa u uzomepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (IIMKJIOMPOIAH, IUKJIOOYTaH) U OOBIYHBIX
(IIMKJIOTIEHTAaH, IUKJIOTeKCaH) MUKIoalKaHOoB. CrocoObI MOTyYEHUs] U TPUMEHEHHE
LAKJIOAIKAHOB.

Ankenbl. ['oMonornueckuil psiji aJkeHoB, oOmias GopMmysa, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP?-rMOPUIU3aLUs
aTOMHBIX opOuTanedl yriepona, 6- U n-cBsi3u. CTPyKTypHas M TeOMETpUYEeCcKas
(umc-tpanc-) nzoMepusi. PU3NUECKUE CBOICTBA aJIKEHOB. XMMHUYECKHE CBOMCTBA!
peakluMy TPUCOEAUHEHHS, 3aMELICHUsI B O-TIOJIO)KEHHE TMpU JABOMHONM CBS3H,
nonuMmepusanuu u okucienusd. [Ipasuno MapkoBHukoBa. KauecTBeHHbIe peakuuu
Ha JIBOMHYIO CB3b. CrIOCOOBI MOTyYeHUsI U IPUMEHEHHUE aJTKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsSKEHHBIE, U30JIUPOBAHHBIE,
Kymynupogantule). OCOOCHHOCTH AJNEKTPOHHOIO CTPOCHUSI U XUMUYECKUX CBOMCTB
COMPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonmumepusaius conpsskEHHBIX
nueHoB. CriocoObl MOTYYEHHUS U IPUMEHEHUE AJIKaJIUEHOB.

Ankunbl. ["'omonoruueckuil psij alkuHOB, oO1iast popMyra, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKMHOB, Sp-
ruOpuIu3anms aTOMHBIX opOuTaineil yriepoga. @uznueckre CBONCTBA aTKHHOB.
XHUMHUYECKUE CBOMCTBA: PEAaKLIMU TPUCOECIUHEHUS, TUMEPU3ALINHA U TPUMEPHU3ALIUH,
OKHCJIeHHs. KUCIIOTHBIE CBOMCTBA AJIKWHOB, HMEIOIINX KOHIEBYIO TPOMHYIO CBS3b.
KauectBeHHble peakuuu Ha TPOHHYIO CBsi3b. CrOCOOBI MONIYyYEHHUS] U MPUMEHEHHE
AJKUHOB.

ApomaTtnueckue yrieBoaopoabl (apeHbl). ['OMOJIOrMYECKU psii apeHoB,
oOmas ¢opmysa, HOMEHKIIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJbl OeH30a. Du3nyeckre CBOMCTBA apeHOB. XUMHUYECKHE
CBOicTBa O€H30J1a M €ro rOMOJIOTOB: PEAaKIIMM 3aMEeIleHUs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOAHOM pAJMKalle, PEaKIUH IPUCOEIUHEHHUS, OKUCIEHHUE T'OMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJbIIE Ha TNpUMEpe aJIKWIbHBIX PpaIUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHON, aMWUHO- M HHUTPOTPYMIBI, aToMOB TranoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoiia. [lomumepusanus ctuposaa. CrnocoObl NOTyYeHUS U
NPUMEHEHUE apPOMATUYECKUX YIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. [lonyraeie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxacHue.
KameHHbI#1 yrons u npoaykThl ero nepepadorku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUUYECKHM, KaTaIUTUYECKUM), PUGOPMUHT, MUPOIH3.
[IponykTsl nepepaboTku HEDTH, UX TPUMEHEHUE B IPOMBIIINIEHHOCTH U B OBITY.

I'enernueckas cBsi3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJOTeHIPOU3BOJIHBIX YTIIEBOIOPONIOB. Peakiuu
3aMelIeHUs] TajoreHa Ha THAPOKCOTPYNNy, HUTPOTPYIY, I[HAHOTPYIIILY,
amuHOrpynny. JIeficTBME Ha TaJIOrE€HIIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa miénouu. B3aumoaeicTBUEe AUTaiOr€HalKaHOB C MAarHUEM M IIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSIX. Ucnonb3zoBanue
raJOreHIPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE U TIPH CHHTE3E
OpraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHbIE METOJbl HM3Yy4Y€HUs BEIIECTB M HUX MNpPEeBpallleHUM:
n3ydeHue (PU3NYECKUX CBOMCTB YTIJIE€BOJAOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii yriaeBoJOpOJI0B Pa3IMYHBIX KJIacCcoB (oOecuBeYMBaHUE OpPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajius, B3aUMOJCICTBHUE alleTUJIEHA C
aMMHUa4YHBIM pacTBOopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyKEHHE
yIJIepojia U BOJIOPO/ia B OPraHUYECKUX BEIIECTBAX, MOJYyUYCHUE ITUIICHA U U3YUYEHUE
€ro CBOWCTB, O3HaKoMJieHUe ¢ Kosuiekiusamu «Hedtbe» u «Yromb», ¢ obpasiamu
IJ1aCTMAacC, KaydyKOB M PE3UHBI, MOJCIMPOBAHUE MOJIEKYJ] YIJIEBOAOPOAOB M
rajOreHIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsopoacoaepxaiue opranudeckKue coeIuHeHUsl.

[IpenenvHble OJHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha MpuMepe
METaHOJIa W J3TaHoja). ['omornormyeckuii psa, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa © kjaccupukarms. DuU3nueckre CBOMCTBA  MPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. BOAOpOAHBIE CBS3M MEXIY MOJEKYJaMU CIUPTOB.
XHUMHUYECKUE CBOWMCTBA: pEAKUMM 3aMEUIEHUs, JAETUJIpaTallH, OKHUCIICHHUS,
B3aUMOJICCTBUE C  OpPraHWUYECKUMU W  HEOPraHUYECKHUMHU  KHCIOTaMH.
KauecTtBeHHas peakuus Ha OTHOATOMHBIE CIIUPTHL. J[eiCcTBUE 3TaHOIa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢dupbl, HOMEHKIaTypa U n3oMepusi. OcoOeHHOCTH (BUBHUYCCKUX H
XUMHUYECKUX CBOWCTB.

MHOroaToMHBIE CIIUPTHI — STUJICHIJIMKOIL U TyHIepUH. DU3NdecKue u
XUMHYECKUE CBOMCTBA: PEAKIINN 3aAMEIICHUS, B3aUMOAECHCTBHE C OPTAaHUYECKUMU U
HEOPraHUYECKUMU KHCIOTaMH, KAYECTBEHHAs! PEAKIIMsl HA MHOI'OATOMHbBIE CITUPTBHI.
[Ipencrapienne o MEXaHU3ME peakivil HykJieopribHOro 3aMelenus. JleficTBue Ha
opranusMm uenoBeka. CriocoObl MOJyYeHUSI U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHue MONEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI H
o6enzonbHOrO sapa. dusnueckue cpoiicTBa peHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB (eHona. KauecTBeHHble peakiuu Ha ¢eHon. TokcudyHOCTh (eHona.
Crnioco6slI montyueHus v npuMenenue penomna. denondopmanbaeruanas cMoa.

KapOonwmibHbie COeAMHEHMS — aJIbIETUBI U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIBHON TpymIbl. [ OMOJIOTHYECKHE PSAIBI ANbICTUIOB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKIarypa. DuU3nuecKue CBOWCTBA albJICTUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA alIbJIETUI0B U KETOHOB: PEAKLIMY PUCOETUHEHUSI.
OkuclieHHe allbJIETH0B, KAa4eCTBEHHBIE peakluuu Ha anbaeruibl. CrocoOsl
MOJYYEHHUS] U TPUMEHEHHE aIbJECTUI0OB U KETOHOB.

OnHOOCHOBHBIE MpEJENbHbIE KaPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. 3oMepus u HoMeHkiarypa. dusndeckue cBoicTBa
OJTHOOCHOBHBIX TPEEIbHBIX KapOOHOBBIX KUCIOT. BogopoaHbie CBS3M MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XUMHUUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKALMM, PEAKUUW C YYacTHEM YTIEBOAOPOJHOIO paJMKaia.
OcoOeHHOCTH CBOWMCTB MYypaBbUHOM KHUCIOTHL [loHsATHE O TPOM3BOJIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoOroodbpasre KapOOHOBBIX KHCIOT.
Oc0OEHHOCTH CBOWCTB HENPENEIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KuCOT. [IpencraBuTenu BBICHINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MMAJIbMUTUHOBAS, OJICMHOBAs, JUHOIE8AS,
JUHONEeH06as KUCIOThI. CIIOCOOBI MOTYYeHHs U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxsbsle 3¢upsl. ['omonormuyeckuil psig, obmias ¢gopmyna, U30MepUs U
HOMEHKIaTypa. PU3NYECKHEe W XUMUYECKHE CBOMCTBA: THMIPOJNA3 B KHUCIOH H
IEIIOYHOM Cpeie.

XKupsl. Ctpoenne, GU3NIECKUE 1 XUMUIECKUE CBOICTBA JKUPOB: THIPOJIHU3 B
KHCJION U 1enoyHoi cpeae. OCoOOEHHOCTH CBOMCTB KMPOB, COAEPKAIIMX OCTATKU
HETIPEACTbHBIX )XUPHBIX KACIOT. JKUPBI B IPUPOJE.

MpIia Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, WX MOIOIIEe JICHCTBUE.

O6mras xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogaos (MOHO-, AH-
U Tnonucaxapunbl). MoHocaxapuipl: TIIIOK03a, (pPYyKTO3a, TallakTo3a, puodo3a,
ne3okcupubo3a. dusznueckue CBOMCTBA W HaxXokJeHue B mpupozge. PoTOCHHTE3.
XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U JIbAECTUIHON
IpYII, CIMPTOBOE U MOJIOYHOKHCIOE Opokenue. [IpumeHeHue TIoKo3bl, €€
3HAYEHUE B JKU3HEIEATEIBHOCTH OpraHu3ma. J(ucaxapuibl: caxapo3a, MajabT03a U
JaKkTo3a. BoccTaHaBnMBarONMe ¥ HEBOCCTAHABIMBAIOIINE AUCAXapUIbl. [ naponns
nucaxapunoB. Haxoxnenue B npupone n npuMenenue. [lonmcaxapuael: kpaxmann,
[VIMKOTEH M 1esuitoio3a. CTpoeHHME MaKpOMOJIEKYJ KpaxMala, TJMKOTeHa |
LHEeJUTr0NI03bl.  DU3MUECKHE CBOWMCTBA KpaxMala W LEJUIKOJI03bl. XUMHUYECKUE
CBOMCTBA Kpaxmaja: TMJIpOJIM3, KAaYECTBEHHAs PEAKUUs C HOJOM. XUMHUYECKHUE
CBOMCTBa LIEJUTIOJO3bI: THAPOJIN3, MOJydYeHHe >PUpoB 1ewtono3bl. [lonstrue 06
UCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIN IIENK).



DKCNEPUMEHTAJIbHBIE METOAbl H3YyYEHHUS] BELIECTB M X MPEBpaLCHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIMPTOB B BOJIE, B3AMMOJICICTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHME 3TWJIOBOTO CIUPTA B AJBJAECTUJ HA PACKAIEHHOW MEIHOM ITPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTAa IUXPOMATOM Kajus (BO3MOXKHO MCIOJIb30BAHHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE pPEAKIMM Ha albAeTHabl (C THIAPOKCHIOM
nuammuHcepeopa(l) u ruapokcunom menu(Il)), peakuus rimiepruHa ¢ THAPOKCHUIOM
Menu(Il), xummyeckre CBONCTBA pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBHE
pacTBopa rioko3bl ¢ ruapokcuom meau(Il), B3anmoneiicTBue kpaxmania ¢ HOA0M,
pelIeHne AKCIEPUMEHTAIBHBIX 3a7a4 Mo TemMaM «CrnupThl U (PEeHOIB,
«Kap6oHoBbie KuciaoTbl. CloxkHbIE 3QUPBI.

A3o0Tcoaep:Kalie OpraHuyecKue coeMHeHus.

AMUWHBI — OpraHuYecKue Mpous3BoAHbIe ammuaka. Knaccudukanus aMuHOB:
anudaTuyecKue U apoMaTUUYeCKue; TEePBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Ctpoenue moiekys, obmas ¢Gopmyna, U30oMepusi, HOMEHKIATypa U (hU3ndecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(PaTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJKWIMPOBAHUE, B3aUMOJCHCTBHUE IEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Couin aJIKWJIaMMOHHUSL.

AHWINH — IPEACTAaBUTEIb aMUHOB apOMATHYECKOT0 psiga. CTpOCHHE aHUIIMHA.
B3anmHoe BiusiHME Tpylnm aroMoB B Mojekyle aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiInHA. KauecTBeHHbIE peakiuu Ha aHWiuH. CrocoObl
MOJIy4YeHUs] U TpUMEHEHHEe anudarndyeckux aMuHoOB. [lonmyueHue aHWIMHA U3
HUTPOOEH301a.

AmuHokuciioTel. HoMenknatypa u uzomepus. OTaenbHble NPeICTaBUTENH O
AMUHOKHUCJIOT: TJIMIMH, anaHuH. @Ousnueckue CBOWCTBA  aMHUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBAa aMHHOKHCIOT Kak aMQOTEpHBIX OpPraHUYECKUX
COCIMHEHMM, pEeaKIusl TMOJUKOHACHCAIlMH, O0Opa30oBaHUE TENTUIHOW CBS3H.
buonornueckoe 3HaueHUEe aMUHOKUCHOT. CUHTE3 U TUIPOJIA3 TENTU/IOB.

benku kak npuponassie nonumepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAs
CTpyKTypa OelKoB. XHMHUYECKHE CBOWCTBa OEIKOB: THAPOJIH3, JCHATypalus,
KauyeCTBEHHBIC PEAKIIMU Ha OCIKHU.

OKCIEpUMEHTAIbHbIE METOJIbl HM3y4YEeHHUs BEIIECTB U HUX MPEBpAILCHUI:
pacTBopeHue O€JKOB B BOJIE, JieHaTypalusi OEJIIKOB NMpPU HarpeBaHUM, IIBETHHIC
peakiuu Ha OENIKH, pPEelIeHHE HKCIEPUMEHTAIBHBIX 3a]la4y M0 TeMaM
«A3oTcoaepKalire OpraHu4ecKue cCoeIMHEHUs» 1 «Pacrno3HaBaHe OpraHUuYECKUX
COEMHEHUI.

BbicokoMmoJieKyJIsIpHbIE COeINHEHUS.

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIUMEPU3ALNU, CPEAHSSI MOJIEKYJIApHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAUHEHUN —
NOJIMMEPU3ALMS U TTOJIMKOHIECHCAIIHSL.

[Tonumepuble Matepuanibl. [lmactMaccesl  (MOJUATUIIEH, MOJIUIPOIMIIEH,
MOJIUBUHWIXJIOPHUJI, TOJUCTUPOI, MOJUMETHUIMETAKPUIIAT, IOJUKApOOHATHI,
nonudTUIeHTEpedTanar). Y Tuausamnus u nepepaboTka rmiacThka.

DI1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaaneHOBBI, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH).

[Tonumepsbl CIIELIMAIBHOTO Ha3HA4YEHUs (Teduion, KeBJap,
AIIEKTPONPOBOAIINE TOJTUMEPHI, OHOpa3iaraeMble OJTUMEPHI).

DKCHEepUMEHTANIbHbBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IpPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEUIEHUE OHKCIIEPUMEHTAIbHBIX 3aJad 1o TeMe «Pacro3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuétnrblie 3agaun.

Haxoxnenue MoliekyJsipHO (OpMyJbl OpPraHUYECKOro COEIWHEHHUS IO
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIHNX B €I0 COCTaB, HAXOXKIECHUE MOJIEKYJISIPHOM
(opMyJIIBI OPraHUYEeCKOro COEAMHEHUS 10 Macce (00BEMY) MPOTYKTOB CrOPAHHUSL, TIO
KOJIMYECTBY BewnlecTBa (Macce, 00bEMY) MPOAYKTOB pEAKUUU W/HIA HCXOJHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbl OPraHUYECKOTrO BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJIyYEHHUS, ONPEJEICHUE 10U
BBIX0/Ia IPOJYKTA PEAKLIUHU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXXIpeaMETHBIX CBS3€M NPU U3YYEHUN OPraHUYECKON XUMHUU B
10 kmacce ocCyUIeCTBISETCS 4Epe3 MCIOJNb30BaHME KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX TIOHATHA, TaK U TOHATUM, NPUHATBHIX B OTIAEIBHBIX MpPEeaMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mire ecTecTBEHHO-HAYYHbIE MOHATHS: SIBICHUE, HAy4YHbIN (aKT, TUIIOTE3A,
TEOpUs, 3aKOH, aHaIM3, CUHTE3, KiIaccuukalus, HaOJIOJEHUE, H3MEpEHHeE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIMPOBAHUE.

®duzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HSHEPreTUYECKUM ypOBEHb, BELIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHHUE
BEIIECTBa, (PU3MYECKHE BEIUYUHBI, €AUHMIIBI U3MEPEHHs, CKOpPOCTb, JHEPTHs,
Mmacca.

buonorus: kieTka, opraHusM, -dKocHCTeMa, Ouocdepa, MeTadoIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM U TeTepoTpOdHBIM THUN MUTaHUS, OpOKEHHE,
(GoTocuHTE3, nbIXaHUE, OEJIKH, YIJIEBOJbL, KHUPbI, HYKJIECHHOBBIE KHCIIOTHI,
(epMEHTBHI.



I'eorpadus: nonesHsle HCKONAEMbIE, TOILIUBO.
TexHosorus: mNHILEBbIE MPOAYKTHl, OCHOBBI pPallMOHAIBHOIO MUTaHUS,
MOIOLINE CPEJCTBA, MaTEPUANIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHUMU.

Atom. CoctaB aTOMHBIX siiep. XUMUYECKHil 35eMeHT. M3oTtonbl. CtpoeHue
AIIEKTPOHHBIX O00O0JIOYEK aTOMOB, KBAaHTOBBIC UMCIA. DHEPTETHYECCKUE YPOBHU H
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukanuss XuMUYECKHUX JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKTpOHHBIE KOHPUTYpAIIUH aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOTO TEPHOJIOB
B OCHOBHOM WM BO30YXXIEHHOM COCTOSHUH, DJIEKTPOHHBIE KOH(MUTYpaIlud WOHOB.
DIIEKTPOOTPULIATETBHOCTD.

[Tepuoanueckuit 3akoH u Ilepronnueckass cUCTEMa XUMUYECKUX AJIEMEHTOB
J.. Menneneea. CBsi3b NEpUOAUYECKOTO 3akoHa U llepronnueckoil cuCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPHEHl  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMUYECKUX PJIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX U CIIOKHBIX BEUIECTB MO IPYIIIAM U EPHOJIaM. 3HAYCHUE TEPUOIUYECKOTO
3akoHa /[.1. Menneneena.

Xumuyeckass CBsi3b. BHJIBI XMMHWYECKOW CBSI3U: KOBAJICHTHAsi, WOHHAafi,
MeTajinyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. DHEPrus U IuHa cBsi3U. [lonsipHOCTH, HATPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KparHble cBs3u. BopopomHas cBs3b.
MeXMONEeKyIApHBIE B3aUMOICVCTBHS.

BajleHTHOCTP W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYpPbI MOJIEKYJ C UX TEOMETPUUYECKUM CTPOEHUEM (Ha MPUMEPE COEANHEHUN
3JIEMEHTOB BTOPOTO MIEPUO/IA).

[IpeacraBieHne 0 KOMIIEKCHBIX coeqMHEHUsIX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareib, JUIaH/bl. 3HAUYE€HHWE KOMIUIEKCHBIX COEIMHEHHM.
[ToHsTHE O KOOPANHALMOHHOW XUMUHU.

BemectBa  MOJNEKYyISIpHOTO UM HEMOJEKYJSIPHOTO  CTpPOCHHS. UMb
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[TonsiTe o nucnepcHbIXx cuctemax. Mcrtunnsie pactBopsl. [IpeacraBnenue o
KOJUTOUIHBIX pacTBopax. CrocoObl BBIpaKEHUS KOHIEHTPAIIMH PACTBOPOB:
MaccoBasi J10Jisl BEIECTBa B pacTBOpE, MOJsipHAs KOHIEHTpauus. HacelllieHHbie 1
HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTanioruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIeCTB. TpuUBHAIbHbBIC
HAa3BaHUS OTJEIbHbBIX MPEICTABUTEIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanuss XuMHUUECKUX pEaKIUii B HEOPraHMYECKOW M OpraHuYeCKOu
XUMHUHU. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpaIICHUS
SHEPIUH MPU XUMHUUYECKUX peaknusx. TertoBbie 3QPEKThl XUMUUESCKUX PEAKIIHM.
TepmoxumMuyeckue ypaBHEHUS.

CKopocTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB.
I'oMoreHHbI€ U TeTeporeHHbIe peakiuu. Katanus u kataau3aTopsl.

O6patumbie 1 HeOOpaTUMBIE peakiuu. XUMHUYecKoe paBHOBecue. KoHcraHnTa
XUMUYECKOTO paBHOBecus. DakTopbl, BIMSIONIME HA IMOJOKEHHE XHUMHUYECKOTO
paBHOBECHS: TeMIepaTypa, JaBJI€HUE U KOHIICHTpAI[UU BEIECTB, YYACTBYIOIIUX B
peakuuu. [Tpuanun Jle [larense.

DnekTponauTuueckas auccoumanus. CuliibHbIE W cjalble 3JIEKTPOJIUTHI.
Crenenb nuccoumaruu. Cpena BOJHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'mnponms cosneit. Peakuuu
HOHHOTO OOMEHa.

OKuCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakuud. CTeneHb  OKUCICHUS.
Okucnaurtenb W BoccTaHOBUTENb. [Ipoliecchl OKHUCIEHUS U BOCCTAHOBIICHHS.
Baxnelme OKUCIUTENW W BOCCTAaHOBUTEIW. MeETOJ SJEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEUIECTB.

DKCIEpUMEHTAIbHbIE METO/bl HM3Yy4Y€HHUs BEIIECTB M HUX MPEBPAICHUMN:
pa3loKEeHWE IMEePOKCHUIa BOAOPOJA B MPUCYTCTBUHM KaTaau3aTropa, MOJEIH
KPUCTAJUIMYECKUX PEIIETOK, MPOBEICHUE PEaKIMii HOHHOTO OOMEHa, ONpeIeSICHUE
CpeAbl pacTBOPOB C IOMOIIBI0 HHAUKATOPOB, W3YyUYECHUE BIUSHUS Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PEAKIUU W TIOJOKEHHE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxxenne HemeraioB B [leproanyeckon cCuCTEME XUMHUYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOEHHOCTH CTpOEHHUS UX aTomMoB. dusmyeckue cBOWCTBA
HEMETAJJIOB. AJIJIOTPOIMSI HEMETAJUIOB (Ha MpuMepe KUCIopoa, cephl, pocdopa u
yTiiepona).

Bonopon. Ilonmyuenue, du3nyeckue W XHMMHUYECKHE CBOMCTBA: PEAKIMH C
MeTaJlJIaMU U HEMEeTaJlJlaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ uapuasl. TorminuBHbIE
3JIEMEHTHI.

l'anorensl. HaxoxneHue B mpupojie, CIOCOOBI MOTydeHHs, (HU3UIECKUE U
XMMUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxHenne KucIopoacoaepKanume
COEIMHEHHMSI rajoreHoB. JIabopaTopHble M MPOMBILUIEHHBIE CIOCOOBI MOTYYEHUS
rajoreHoB. [IpuMeHeHne raJloreHoB U UX COCIUHEHU .

Kucnopon, o30n. JlabopaTopHble M IPOMBIIIJIEHHBIE CIIOCOOBI MOJYYCHUS
kuciopoaa. Ou3nveckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxnaenwe B mnpupojae, CHocoObl MOJydeHHs, (unueckue u
xumudeckue cBoiictBa. CepoBomopon, cyiabdunbl. Oxcun cepoi(IV), oxcup
cepoi(VI). CepHucTast u cepHasi KUCIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB CEPHOM
KUCHOTHL. [IpuMeHeHue cepol U €€ COeTUHEHUIA.

A3zor. Haxoxxnenue B mnpupone, cHnocoObl MOJy4YeHHUs, (QU3NYECKUE U
XUMHYECKUE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUAbI a30Ta. A30TUCTas U a30THas
KUCIIOTHI U uX coid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenue a3ora
U €r0 COCMHEHUN. A30THBIC YTOOPEHHUS.

dochop. Haxoxnenue B mpupojie, CrocoObl MOMydeHHs, (U3NUYECKHE U
xuMuueckue cpoiictBa. Dochunbr u dochun. Oxcuapl Pocdopa, dochopHas
kuciota u e€ comu. [Ipumenenne dochopa u ero coemunenuit. dochopHbie
yao0peHus.

VYraepon, HaxokaeHHME B NOpuUpoie. AJUIOTPONHBIE  MOAU(DUKAIIUU.
dusznueckue M XUMUYECKHME CBOIMCTBA TPOCTHIX BEIECTB, 0OpPa30BaHHBIX
yriepogom. Oxcupn yriaepona(ll), oxcun yraepona(lV), yronbHasi kuciaora U €€
COJIM. AKTHUBUPOBAHHBIA yrojp, aacopouus. dysiepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTJIEPOJOM, U €ro
COCMHEHHUN.

Kpemuwmii. Haxoxnenne B mpupoje, CrocoObl MOMydeHUs, (PU3NYECKUE H
xumuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KHUCIOTA, CHJIMKATHI.
[IpumeHenre kpeMHus U ero coequHeHui. CTeKs10, ero nojiy4yeHue, BUIbl CTEKJIA.

[Tonmoxenue merannoB B [lepuoandeckonl cucTeMe XMMHYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHSI DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmme
dbuszuyeckre cBoiicTBa MeTauioB. [IpumMeHeHHE METaIOB B OBITY M TEXHUKE.
CnutaBbel METAJUIOB.

DNEeKTPOXUMHUYECKUN psii  HampsbkeHuil wMetamioB.  OOmme  crocoObl

MOTYYEHHUS METaJIJIOB: TUIPOMETAILTYPrus, MAPOMETAILTYPTus,
anekTpoMmetraiuryprusi. Ilonstue o koppo3uu meTaiioB. CrocoObl 3alIUThl OT
KOPPO3UHU.

O6mras xapakrepuctuka MetamioB |A-rpymmer [lepuogudeckoit cuctembl
XUMUYECKUX 2JIEMEHTOB. HaTpwii 1 kanuii: mony4yeHue, (u3ndecKkne 1 XUMHUIECKHUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUIA.

O6mias xapakrtepuctuka MmertamioB |IA-rpynner Ilepuogndeckoit cuctemsl
XUMUYECKUX DJEMEHTOB. Marauii u KaublHil: modxydeHue, (Qusndeckue wu
XUMUYECKHUE CBOWCTBA, MNPUMEHEHUE TMPOCTHIX BEIIECTB U MX COCIUHECHUII.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMI: TTOTy4YeHue, Pu3nyeckue 1 XMMUYECKHUEe CBOMCTBA, MPUMEHEHNE
IPOCTOTO BEIIeCTBA M €ro CoeauHEeHUH. AMQOTEepHbIE CBONCTBa OKCHAA H
TUIPOKCUJIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.



OO6mrass  xapakTepuCTHKa MeTalyioB 1oOouHbix noxarpymnmn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XMMUYECKHUX SJIEMEHTOB.

du3nyecKkre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUibl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsel U AUXpOMATHI, UX
OKHCJIUTENbHBIE CBOKCTBA. [lolyueHne u mpuMeHeHrne Xpoma.

duznyeckue W XHUMHYECKHE CBOWCTBA MapraHiia MU €ro COEIHHEHUH.
Baxueitmme coequnenuss wapranna(ll), wmapranma(lV), wmapranna(VI) wu
mapranna(VII). Ilepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

OuU3NUECKNEe U XMMHYECKHE CBOMCTBA Keje3a U ero coeauHeHuu. OKCupl,
rugpokcusl u conu xenesa(ll) u xxenesa(Ill). [Tomydyenue u mpuMeHeHHE xees3a u
€ro CILJIaBOB.

Ou3nyYeCcKne 1 XMMUYECKUE CBOMCTBA MEU U €€ coeaquHeHuu. [lonmyuenue u
MPUMEHECHHUE MEJIU U €€ COCTUHECHUM.

[uuk: monyuyeHue, Qu3Myeckue M XUMHUYECKHME CBoOMcTBa. AMQoTepHbIe
CBOMCTBA OKCHJIa Y THAPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pruMeHeHune
[IMHKA U €r0 COeINHCHUH.

DKCNEPUMEHTAJIbHBIE METOAbl H3YyYEHHUSI BELIECTB W MX MPEBPaALCHUI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, (ocdopa, xkeneza, MarHus B
KUCJIOPOAE, HU3YYeHHE KOJUIeKUMH «MeTamasl W CIJIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U MIEJIOYHO3EMENBHBIX METAILIOB C BOAOW (BO3MOXHO HCHOJIb30BAHHE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M ejle3a C PacTBOpPAMHU KHCIOT U
HIeJI04Yel, KaYeCTBEHHbIE PEaKI[MM Ha HEOPraHUYECKHE aHUOHbI, KATUOH BOJOPOAA
W KAaTUOHBl METAJUIOB, B3aMMOJIECHCTBHE TUAPOKCHIOB ANOMUHMUS M ILIMHKA C
pacTBOpaMH KHCJIOT U IIEJIOYEH, PEIIEHUE dKCIEPUMEHTAIBHBIX 337a4 110 TEMaM
«l"anorens», «Cepa u e€ coeauHeHUs», «A30T U GocPop U UX COCTUHECHUS,
«MerTanibl TIIaBHBIX MOATPYHI, «MeTabl TOOOYHBIX MOATPYIII.

XuMHuS U )KU3Hb.

Ponb xumuu B o0ecrieueHnn yCTOMUMBOrO pa3BUTUs yesoBeuecTBa. [loHsTHe
0 HaYYHBIX METO/aX MMO3HAHUS U METOJIOJIOTMH HAYYHOI O HcciienoBanus. Hayunsie
MPUHITMIBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITIUIEHHBIE CTIOCOOBI
MOJTYYEHHS] BOKHEUIIMX BEIIECTB (Ha MpPUMEpPE MPOU3BOACTBA aMMHUAKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [[poMbllIeHHbIE CTOCOOBI TOJYYEHHSI METAJIOB U CILJIaBOB.
XHUMUYECKOE 3arpS3HEHUE OKPYIKAIOIIEN Cpebl U €ro nociencTsus. Poias xumuu B
obecrieYeHUN dHEPreTHIECKONW 0€30IMacHOCTH.

Xumuss W 300poBbe 4yenoBeka. JlekapctBenHwble cpeactBa. IlpaBuna
HCTOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XMMUM B pa3BUTUU MEIUIMHBI.

XUMHS MHIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE N00aBku. Poib xumuu B
o0ecrneueHrny MUIIeBol 0€30MaCHOCTH.



Kocmernueckue u mapdromepusie cpeactna. berroBas xumus. [Ipasuiia

0€3011acHOTO UCII0JIb30BAHUS [TPENapaToB OBITOBOM XMMHUH B TOBCEAHEBHOM KU3HU.

XHUMHSI B CTPOUTENIBCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOoH).

XUMHS B CENIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpalbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKJIO, KEpaMHKA.
Marepunainsl 1 2neKTpoHuKU. HanoTexHomoruu.

Pacuétnrblie 3agaumn.

Pacuéthl: Macchl BelmecTBa Ui 00bEMA ra30oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCE MJIM 00BbEMY OJIHOTO U3 yUACTBYIOIIMUX B PEAKIIMHU BELLIECTB, MACChI
(00bEMa, KOIMYECTBa BELIECTBA) MMPOTYKTOB PEAKIMH, €CJIA OHO U3 BEIIECTB UMEET
npuMecH, Maccol (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLUU, €CIH OTHO
M3 BEIIECTB JAaHO B BHJE pACTBOpA C OIPEACIEHHOM MAaCCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JI0JIM M MOJISIPHOM KOHLIEHTPALMH BEIIECTBA B
pacTBope, J0JIM BBIXOAA MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNOpeIMETHBIX  CBSi3e MpU  U3yyeHUU  oOwmed u
HEOpraHW4ecKoi XuMuM B 11 Kiacce oCyHIECTBISETCS Yepe3 HCIONIb30BAaHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK M MOHATUH, MPUHATHIX B OTJEIbHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO6uire ecTecTBEHHO-HAYYHbIC TIOHATHS: SIBJICHHE, Hay4YHbIH (haKT, TMIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KJIacCHU(pHUKalus, NEPUOAUYHOCTb, HAOIIOEHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duzuka: MaTepUsi, MUKPOMHUP, MAKPOMUD, ATOM, dJIEKTPOH, IIPOTOH, HEUTPOH,
MOH, U30TONBI, paIMOAaKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUYECKUN YPOBEHb, BEIIECTBO,
TENO, 00BEM, arperaTHOE COCTOSHME BEIEeCTBA, HACAJIbHBIA Tra3, (QuU3nyeckue
BEJINYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHs, Macca.

buosorus: knerka, opranusM, 3KocucTeMa, ornocdepa, MeTaboaIu3M, MaKpo- U
MHUKPO3JIEMEHTBI, OEJIKH, YKUPBI, YIVIEBOJbl, HyKIEHUHOBbIE KHUCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U ITOTOK SHEPIUHU B IKOCUCTEMAX.

I'eorpadus: muHepasbl, TOPHBIE MOPOABI, MOJIE3HbIE NCKOMAeMble, TOILIUBO,
peCypCHI.

TexHonorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUTYPIHsl, CTPOUTEIIbHBIC
MaTepUallbl, CEIbCKOXO3IMCTBEHHOE NTPOU3BOJCTBO, IMILEBAsl NPOMBIIUICHHOCTD,
(apmarieBTHYECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX
MPENaparoB, IMPOU3BOJACTBO KOHCTPYKLIHOHHBIX MaTEpUaOB, JJIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTMH.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHNN
HA YTI'JIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JINYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMpeaMeTa «XUMHS» HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUsI BBIJICJIICHBI CIEAYIONIME COCTABJISAIONINE. OCO3HAHHE
OoOy4aroIMUMUCId POCCUHUCKOM TPaKIaHCKOM HMIAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOONIPENEIICHHUIO; HAaJTMYME MOTHBALIUM K
0oOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIUXCS PYKOBOJICTBOBATHCS
NPUHATBIMU B OOIIECTBE IMpaBUJIaMM W HOPMaMHU TIOBEACHUS, HaJU4uue
IPaBOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh 1LI€JIM U CTPOUTH
KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHUSI TpeAMeTa «XHUMHUS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh ONBITA ITO3HABATEIIPHOW W MPAKTUYECKOU JeATEITHbHOCTH
o0yyaromuxcsi B Mpoliecce peain3anu 00pa3oBaTeIbHON JEATeIbHOCTH.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeAMeTa «XHUMHUS»  OTPaXKaroT
c(OpMHPOBAHHOCTh OIMBITA IIO3HABATEIIBHOW W MPAKTUYECKOU JesATEIHHOCTU
oOydJarommxcsi B MPOIECCEe peain3aini 00pa30BaTEIbLHON NESITEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa’kaIaHCKOro BOCIIMTAHUSI:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBa)XXEHHUS K 3aKOHY U ITPABOIOPSIIIKY;

MPEJICTABICHUSI O COLUMAIBHBIX HOPMax W IpaBWiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIHHOCTU MPU CO3TAHUH YISOHBIX
MPOEKTOB, PEIICHUHU YU€OHBIX U TTO3HABATEIbHBIX 3a]1a4, BHIMOJTHEHUN XUMUUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HAMEpPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX IIPU aHAIU3€ PA3IMUYHbIX BUJIOB YUEOHOU EATEIIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

LHEHHOCTHOIO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HAacCJEIHI0
OTCUYECTBECHHON XMMUM;

YBaXKEHHSI K TPOILIECCY TBOPYECTBA B OOJIACTHM TEOPUHM U MPAKTUUECKOTO
NPUWIOKECHUSI XUMHH, OCO3HAHUS TOrO, YTO JIAHHBIE HAyKH €CTh pe3yJbTar
JUIMTEIbHBIX ~ HAONIOJEHUN, KPOIOTJUBBIX  AKCIEPUMEHTAJBHBIX  ITOHCKOB,
MOCTOSTHHOT'O TPYyJa YYEHBIX U MPAKTUKOB;

VMHTEpPECA U IMTO3HABATEIbHBIX MOTUBOB B IMOJYYEHUH U MTOCIEAYIOIIEM aHATU3E
HH(pOpMAIUU O MIEPEIOBBIX IOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU,



3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBCHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKHUMH SIBIICHHSIMH,
U MIPUHUMATHh OCO3HAHHBIEC PEIICHUS, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TMOBEICHHWE M TIOCTYIKH CBOUX TOBApHIICH C
TIO3UIMI HPABCTBCHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCJICICTBHIA
MOCTYIKOB;

4) opmMupoBaHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHUS IIEHHOCTEH 3I0poBOro ® Oe3omacHoro oOpa3a IKH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3mdecKoMy u
MICUXUYECKOMY 3/I0POBBIO;

coONI0/IeHHsI TMpaBuUil 0e30MacHOro OOpallleHUs € BelIeCTBAMH B OBITY,
TIOBCEIHEBHOM JKM3HHU, B TPYAOBOH JIEATEIHHOCTH;

NOHWMAHUS IEHHOCTH TIPAaBWJI HWHAWBUIYAIBHOTO M  KOJUICKTHBHOTO
0€301MacHOT0 MOBECHUS B CUTYAIUX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUI M HEMPUATHS BPEAHBIX MPUBBIUCK (yMOTPEOICHHUS
QJIKOTOJIs1, HAPKOTUKOB, KypeHHs);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKOM
JCSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  APYTUX  BHAAX
JesITeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHWH MPaKTHYECKUX 3aaa4y
COLIMATTFHOW HANPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3YUYCHHIO MPOPECCHI pa3IUvHOTO POja, B TOM
YrCIIe HA OCHOBE MMPUMEHECHHMSI PEJIMETHBIX 3HAHUN TI0 XUMHUH;

YBOXEHUS K TPYNY, JIOASAM TpyAa W pe3yabTaTaMm TPYAOBOH JESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBUAYATBHON TPACKTOPUHU
oOpa3oBanHwms, Oyaymieid mpodeccud W pean3alid COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
MOTpeOHOCTEN 00I1IEeCTBa;

6) 3K0JI0rH4ecKOro BOCHUTAHMA:

9KOJIOTHYECKH I1eTIECO00PA3HOTO OTHOIICHUS K MPUPOJE KaK MCTOYHUKY
CYLLECTBOBAHMS )KU3HU Ha 3eMII€;

MOHUMAaHUS TJI00ATBPHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM, BIHSHHS
HSKOHOMUYECKHUX MPOLIECCOB Ha COCTOSTHUE MPUPOIHON M COIUAIBHOMN CPEIbl;

OCO3HAaHUS HEOOXOAMMOCTH WCIOJB30BaHUS JIOCTH)KCHUNW XUMHUHU IS
pelleHrs BOIPOCOB PallMOHAIBLHOIO MPUPOA0NOIb30BAHUS;



AKTUBHOTO HENPUATUSA JCUCTBUI, NPUHOCIIIMX Bpell OKpyX arouen
IPUPOHOM cpefie, YMEHHUS] IPOTHO3UPOBAaTh HEOIArONPHUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUS NPEAIPUHUMAEMBIX JEHMCTBUI U IPENOTBpALIaTh UX;

HaJIM4Hs PA3BUTOrO SKOJIOTHYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJIBTYPBI,
OIbITa NesATEeIbHOCTH AKOJIOTMYECKOM HaIpaBJIE€HHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHON, KOMMYHHMKAaTUBHOW M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHMSI aKTUBHO IPOTUBOCTOSTH HACOJOTHH
xemohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33pPEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 00IIIECTBEHHON TTPAKTUKH;

NOHUMaHUs cHeuu(pUKH XUMHM KaK HayKd, OCO3HaHUd €€ poiau B
(GOpMHUpPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOTO
IPECTaBICHNUs 00 OKpYXarolleM MHUpE Kak O €AMHCTBE NMPUPOIbI U YEJIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpoOJeM COXpaHEHHS
MIPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHHM JJII COBPEMEHHOMU
LUUBUJIN3ALUH: B €€ TyMaHUCTUYECKON HAPaBJICHHOCTHU U BaXKHOM POJIM B CO3AaHUU
HOBOM 0a3bl MaTepHATbHONW KyJIbTYpbl, B pEHICHUU TJI00ATBHBIX MpobieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPTETUYECKOW, MUIIEBOU U

HKOJIOTHYECKON O€30MaCHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICYEHUH YCIOBUI
YCHEIIHOTO TPY/Ja U IKOJIOTUYECKU KOM(DOPTHOM JKU3HU KaXI0T0 YjeHa oOLIeCcTBa;
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAHHS CYIIHOCTH METOJOB
MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJIb30BATh
[OJTy4yaeMble 3HAHUS JJI aHAJIM3a U OOBSICHEHUS SIBJICHUM OKpYXKaloIIero Mupa u
IPOUCXOAIIMX B HEM U3MEHEHHH, yMEHUS ieJlaTh 000CHOBAaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIINXCS JAHHBIX C LIEJIBIO MOTYYeHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMHUYECKHWE 3HAHUA JUIS
peleHus mpodiieM B pealibHbIX )KU3HEHHBIX CUTYAlIUAX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATENbCKON AESITENbHOCTH;

FOTOBHOCTH M CIOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBHUHM C )KU3HEHHBIMH IMOTPEOHOCTAMH;

MHTEpeca K OCOOEHHOCTAM TpyJa B Pa3IMYHbIX cPepax MpoPecCuOHAIbHOU
NEeSATENbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI



MertanpeaMeTHbIE pe3yabTaThl OCBOCHUSI MPOrPaMMBbI 110 XUMHHU Ha YPOBHE
CpeHero o01Iero oopa3oBaHus BKIHOYAIOT:

3HAYUMBbIE TUTSt dbopmMupoBaHus MHUPOBO33pPEHUS o0y4Jaromuxcs
MEKIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpAa U CHeUdUKy METOAOB IO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, YHEPIus, SBIICHHUE,
mpoliecc, CUCTeMa, Hay4YHbI (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICAOBaHNE, HAOTIOIEHUE, M3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4yeOHbIC NEUCTBUS (TIO3HABATENbHbIC, KOMMYHUKATUBHbIE,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (YHKITMOHATBHOM
IPaMOTHOCTH M COIMATLHON KOMIETEHITUN 00yJaronInXcs;
CIIOCOOHOCTH 00yUaroIMnXCcst UCIIOJIB30BaTh OCBOCHHBIE

MEXTUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBbIC y4YCOHBIC
JIEVUCTBUS B MIO3HABATEIBHON U COLMAIIBHON MPAKTHUKE.

MeranpeaMeTHbIe PE3YJIbTAThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISATUBHBIMHU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHBbIE yUeOHbIE 1eHCTBHS

1) 6a30BbIe JIOTHYECKHE AEHCTBHA:

CaMOCTOATENLHO  (OPMYJIMPOBaTh U aKTyaJU3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU JACATEIbHOCTH, 3ajlaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI IEITEIHOCTH C TTIOCTABJICHHBIMHU 1IEJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHUW MNPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapaKTepHbIC MPU3HAKKA MOHSATUNW W yCTaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHUM

BBEIOMpaTh OCHOBAHUS M KPHTEPHHM JUIS KIAaCCH(HUKAIMM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABJIUBATh MPUYUMHHO-CICICTBEHHBIE CBSI3U MEXIYy HW3Yy4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE pacCykAcHus (MHIYKTUBHBIC, JEAyKTUBHBIC, IO
aQHAJIOTHM), BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS] B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUS,

MIPUMEHATh B MPOIECCE MO3HAHMS MCIIOJIb3yEMble B XUMHH CUMBOJIMYECKHUE
(3HAKOBBIE) MOJICIH, MPEOOPA30BBIBATH MOJCIBHBIC IPEACTABICHUS — XUMHUYCCKHM
3HaK (CUMBOJI) AJIEMEHTa, XuMudeckas GopmyJlia, ypaBHEHHE XUMHUYECKON peaKInuu
— TIpU pelIeHUH Y4YeOHBIX MO3HABATEIIPHBIX M MPAKTUYECKUX 3a7ay, MPUMEHSThH



Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 6a30BbIe HCCIIEI0BATEIbCKHE TeHCTBUS:

BJIAJCTh OCHOBAaMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XUMHYCCKHUX
peaKIuii;

dbopMyIMpOBATH 1IEJIM U 33/1a4M UCCIIE0BAHMS, HCIIOJI30BaTh OCTABIICHHbBIE
U CaMOCTOATENHbHO CGOPMYIHPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl (JOPMUPOBAHUS THIIOTE3BI TIO MPOBEPKE MPABMIHBHOCTU
BBICKa3bIBACMBIX CYKICHHUN;

BJAJCTh HABBIKAMU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
VYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOIIO/IaTh 33 XOIOM
MpoIiecca, CaMOCTOSITEIPHO TPOTHO3MPOBATH €ro pe3yJsbTaT, (HOpMyIUpOBAThH
0000IIIEHHSI ¥ BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YNIHTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJICIAHHOM paboTe;

npuoOpeTaTh OMBIT YYCHUUECKOW HCCIE0BATENIbCKOM ¥ TPOEKTHOU
NESTENHPHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MIOMCKY METOJIOB PEIICHUS TPAKTUICCKUX 3a/1a4, IPUMEHCHHUIO PA3IMYHBIX METOJIOB
MO3HAHUSL.

3) padora ¢ uHpopmManueii:

OpPHUCHTHPOBAThCA B PA3IMYHBIX HMCTOYHWMKAX WHGoOpMaruu (HAy4IHO-
NoMyJIIpHasl JIUTepaTypa XWUMHUYECKOTO COJICpXKaHHs, CIPaBOYHBIC TIOCOOUS,
pecypcbl HTEpHETa), aHAIM3UpOBaTh MHGOPMAILMIO PA3IMYHBIX BUIOB U (Bopm
MPEACTABIICHHS, KPUTHYICCKU OIICHUBATh ed JIOCTOBEPHOCTh u
HETIPOTHBOPEYNBOCTH;

dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOJIbI MPU TMOUCKE U
orbope wuHOpMaNMK, HEOOXOJAUMOM I BBIOJHEHHS Yy4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HUCHOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMPAaTh  ONTUMANBHYIO  (opMy  mpeacTaBiIeHUS
nHpopmaruu (cxembl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCITOJIb30BATh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA TP pabOTE ¢ XUMHUECKOU
uH(popMaIuel: NPUMEHITh MEXIpeAMeTHbIe ((PU3NYEeCKue M MaTeMaTHUYeCKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJb30BAThL 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTl/IBHLIe YHUBEpPCAJIbHBIC yqeﬁﬂble HeﬁCTBHH:



3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ AUayiora u/uiu
JMCKYCCHH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOH MPEIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS MTPEIJIOKEHHON 3aa4H;

BEICTYTIATh C TIPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO HJIM COBMECTHO CO CBEPCTHHKAMU TTPH BBIMIOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThI MO MCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3allii y4eOHOro MpoeKTa, U (POPMyITHMPOBATH BHIBOIBI
M0 pe3yibTaTaM MPOBEASHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHMS TTO3HMIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE eiiCTBUS:

CaMOCTOSATENIHO TIUIAHUPOBaTh U OCYIIECTBIISITH CBOIO TO3HABATEIHHYIO
JeATENBHOCTh, ONpeaeisas €€ Iead W 3aJadd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraéMblii  ajdropuT™M JACHCTBHH MpH
BBITIOJTHEHWH Y4YE€OHBIX MW HCCIEJOBATeIbCKUX 3ajlad, BbBIOMpaTh Hauboee
3¢ (eKTUBHBIN €cMOCOO0 WX PEIIEHUS C YYETOM IMOIYYEHUs HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHIX;

OCYLIECTBIATH CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOAHAIM3a U
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

IIpenmeTHble pe3yabTaThl OCBOCHMS IPOIPaMMBbl IO XUMUHU Ha YIITyOJIEHHOM
YPOBHE Ha YPOBHE CPEJHEro 001ero o0pa3oBaHus BKIIOYAOT CICIU(PUICCKHIE IS
y4eOHOro npeaMera «XUMHsD Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUI 110
OCBOCHMIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUH, BBl JIESATEILHOCTH T10
[OJyYEHUIO HOBOTO 3HAaHUSA WU TNPUMEHEHHMIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX
CUTYaIMsX, a4 TAKXKE B PEaJIbHbIX )KU3HEHHBIX CUTyalUsIX, CBA3aHHBIX ¢ XUMHel. B
porpaMme IO XUMHUU HPEAMETHBIE pe3yJbTaThl MPEJICTABIEHbl IO TroAam
U3YYEHHUS.

10 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh MPEJACTABICHUI: O MECTe W 3HAUYCHHHM OPTaHHYCCKOM
XUMUHM B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM KOJIOTHYECKON, SHEPreTUUECKON U
MUIICBOM 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIruH, B oOecrieyeHuu PaMOHAIBHOTO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHWH MHUPOBO33PEHUS W OOIIEH KyJIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOIMUECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U IIPUPOIHOU CpENE;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATraloUe MOHATHSI — XUMUYECKUHN 3JIEMEHT, aToM, SIAPO U AJIEKTPOHHAS
obojiouka aroma, S-, P-, O-aTOMHBIC OpOHMTaIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aroMa, THOpUIM3alMs aTOMHBIX OpOMTalei, HOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKUCIECHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIpPHbINA 00BEM, YIJIIEpOIHBIN CKEIeT, PyHKIMOHAIbHAS
rpynmna, pajaukal, CTpYKTypHble ¢opMyibl (pa3BEPHYThIE, COKpaUIEHHbIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKas), H30MEphbl, TOMOJIOTMYECKHI psJ, TOMOJIOTH, YTJIEBOAOPOJIbI,
KHCIJIOPOJ- U a30TCOJEpKAIIUe OPraHMYECKUE COCIMHEHHs, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAVHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuit 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3aKk0H COXpaHEeHHUs! MAacChl BEUIECTB, 3aKOH COXPaHEHUS
U TPEBpAllCHUs DSHEPrUM IpU XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE
MMOHUMaHUS TPUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBJICHUI; TPEICTABIICHUS O
MEXaHU3MaX XUMUYECKUX pEaKlUid, TEPMOJAMHAMUYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTAX X NPOTEKAHMS, O B3AHMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB B
MoJIeKyIax (MHIyKTUBHBIM U Me30MepHbIi 3QexTrl, opueHTantsl I u Il poga);
(pakTONOrMYECKHE CBEACHHUS O CBOICTBax, COCTaBe, MOJYYEHHH M O€30IacHOM
UCIIOJIb30BAaHUU BaXXHEHIINMX OPraHUYECKHUX BELIECTB B OBITY M MPAKTUUYECKOM
JesITeIbHOCTH YeJIOBEKa, OOLMX HAYYHBIX MPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA
(Ha mpuMepe TPOU3BOICTBA METAHOJIA, TepepaboTKH HEPTH);

c(hOPMHPOBAHHOCTh YMEHHUM: BBISABISITH XAapAKTEPHbIE MPHU3HAKU TOHSITHM,
YCTaHABJIMBATh X B3aMMOCBSA3b, UCIIOJb30BAaTh COOTBETCTBYIOINE IOHATUS IIPU
ONKMCAaHUM COCTaBa, CTPOCHMS U CBOWCTB OPTraHUUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIi COCTABIECHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHU4EeCKIX
BELIECTB;

COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEAKLMA U PacKpbIBaTh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTABIICHHS
AJIEKTPOHHOIO 0OajlaHca 3TUX peakUuid, peakuuid HOHHOrO oOMeHa MyTEM
COCTABJICHMS MX ITOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUII;



W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTKOCTPALUU
UX XUMUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAAJIC)KHOCTh H3YUYECHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynie COEAWHEHUM, JaBaTh KM Ha3BaHUA [0 CHUCTEMAaTHYECKOU
HoMmeHkiatype (IUPAC) u npuBOoauTh TpUBHAIbHBIE HA3BaHUs AJI1 OTIEJIBbHBIX
IPEICTABUTENICH OPraHUYECKUX BEIECTB (ITWIEH, AllETWIECH, TOJYyOJ, IJIMIEPHH,
ATHJICHTIIUKOJb, (GeHoN, (OopManbAETHA, aleTajbAeTHa, aleTOH, MypaBbHHas
KHMCJIOTA, YKCYCHAsi KHCIJIOTa, CTEApUHOBAs], OJENHOBAS, MAJIbMUTUHOBAS KUCIIOTHI,
IJIMLUH, aJlaHuH, MajbTo3a, (PpyKTO3a, aHWJIMH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOII U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS OINPEAENSITh BUJ XUMHUYECKOHM CBSI3U B
OpraHUYEeCKUX COEAMHEHHUSX (KOBaJ€HTHasT W HMOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSITh IIOJIOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. BytnepoBa 111 00BsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE
M XUMUYECKHE CBOWCTBAa THUIMYHBIX IHPEICTABUTENEH pPa3IUYHBIX KJIACCOB
OPTraHMYECKNX BEIIECTB: aJKAHOB, [IUKIJIOATKAHOB, AJIKEHOB, aJIKAANEHOB, aJJKHHOB,
apOMaTUYECKUX YIIEBOJOPOAOB, CIUPTOB, AJIbJETHIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CJHOXHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHUH M aMUHOB,
AMUHOKHCIIOT,  O€JIKOB,  yriaeBojoB (MOHO-, JU- W  MOJUCAaXapujoB),
WJUTIOCTPUPOBATh ~ TE€HETUYECKYK0  CBSI3b  MEXKJIY  HUMH  YPABHEHHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUMHA C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

cOpPMUPOBAHHOCTh YMEHHUS IMOATBEPKIaTh Ha KOHKPETHBIX IMpUMEpPax
XapaKkTep 3aBUCUMOCTU PEAKLIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUI OT
KPaTHOCTHU M THUIIa KOBAJEHTHOH CBS3U (G- U M-CBSA3M), B3AUMHOI'O BIMSHUS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbA (HE(DTh, MPUPOJIHBIN ra3, yrojb), CIOCOObI €ro nepepadoTKU U MPAKTHYECKOE
IPUMEHEHUE NPOAYKTOB NepepadoTKy;

c(OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAaHHM O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HAaHUS — HAOIIOJACHUH, U3MEPEHUH, MOJAEIMPOBAHUY, SKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSATh OCHOBHBIE ONIEPALIUN MBICIUTEIBHOM
JEsTeIbHOCTH — aHAJIW3 U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CUCTEMAaTU3aLUIO,



BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€U — JJI1 U3YUEHUsI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIINii;

c(hOpMHUPOBAHHOCTh YMEHUM: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJCTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB ISt
0oJiee OCO3HAHHOIO TOHMMAHUSI CYUIHOCTH MAaTEpUAIBLHOIO €IUMHCTBA MU,
UCIIOJIb30BaTh CHCTEMHbIC 3HAHUS MO OPraHWYECKOW XUMHUU Il OOBSICHEHUS U
POTHO3UPOBAHUS SABJICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTH YMEHHI: IIPOBOJAUTH PACUETHI 0 XUMUYECKUM (Dopmyiam
YU YpaBHEHUSAM XUMUUYECKUX PEaKIUi C HCMOJb30BaHWEM (DU3NUYECKUX BEJIMYMH
(macca, 00OBEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIONIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACYEThl MO HAXOKIACHUIO XUMHUYECKON (HOPMYIIBI
BEILIECTBA MO U3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX 3JIEMEHTOB, MPOIYyKTaM
CropaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATh U OIICHUBATH
C TO3WIUNA  DKOJOTHYECKOW  OE€30MacCHOCTH  TOCJENCTBUS  OBITOBOM W
MIPOU3BOACTBEHHON EATEILHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKON BEIECTB,
UCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI TPUHSATUSI TPAMOTHBIX pPEIIeHUuN mpoliieM
B CUTYallUsIX, CBI3aHHBIX C XUMHUE;

c(hOpMHPOBAHHOCTh YMEHHUMW: CAMOCTOSITENPHO IUIAHUPOBATh W TMPOBOJIUTH
XUMUYECKUN JKCIEPUMEHT (TMOJyYeHUE UM HU3YyYEHHE CBOMCTB OPraHUYECKUX
BCILIECTB, KAueCTBEHHBIE PEAKIIUU YIJICBOJAOPOJAOB PA3JUYHBIX KJIACCOB H
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/la4 1O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJICHUEM MPABUII
0e30macHOro oOpalleHusi C BELIECTBAMHU U JIAOOPATOPHBIM 00OpYIOBAHHEM,
dbopMyIMpoBaTh 1€JIb HCCICIOBAaHMS, TMPEACTABIAT, B pa3iu4HoOl (popme
pEe3yJbTaThl SKCIEPUMEHTA, AHATTM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHUIA:

co0JiroaTh MpaBujia IKOJIOTUUYECKH II€JIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYZIOBOU JIEATENBHOCTH B IIENSAX COXPAHEHHSI CBOETO 3J0POBbS, OKPYXKAIOILIEH
MIPUPOJIHOMN CPElIbl U JOCTHXKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JEHCTBHUSI HAa >KHUBBIE OpPTraHU3MBbI
ONPEACTEHHBIX OPraHUYECKUX BENIECTB, NOHMMAs cMbIcl nokaszarens [1JIK;

aHAJIM3UPOBATh 11€J1€CO00PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
IIPOMBIIINICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH II€JICHAPABICHHBIA MOUCK
XUMUYECKON MH(POpMAIIMU B Pa3IUYHBIX UCTOUHHUKAX (HAy4YHasi U yueOHO-Hay4YHas
JIuTEpaTypa, CpeAcTBa MaccoBoM MH(popManuu, UHTEpHET U ApyTUE), KPUTHUECKH
aHATM3UPOBATh XUMHUUECKYIO HH(POpMAIINIO, epepadaThiBaTh €€ U UCIIOJIb30BATh B
COOTBETCTBHHM C MOCTaBJIECHHON y4eOHOM 3a1aueil.



11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmas W HeopraHuyeckas
XUMUS OTpa)kKaroT:

c(OpPMHPOBAHHOCTh TPEACTABICHUA: O MaTEpPHAILHOM EIWHCTBE MHDA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJICHUM MPUPOJABI, O MECTEe U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ POoJiM B 00ECIEUYEeHUU YCTOMYHUBOTO
pa3BUTHUSI, B PELICHUH MPOOJIEM SKOJIOTUYECKOW, HHEPreTUYECKOM U MUIIEBOU
0€30macHOCTH, B DPA3BUTUUA MEIUITMHBI, CO3JaHUU HOBBIX MaTEpUATIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B 00ECHEYEHUU PAIMOHAIBHOTO MPHUPOJOMNOJIH30BAHUS, B
dbopMUpOBAaHUKM MHUPOBO33PEHHS W OOIIeH KyJIbTYphl 4ellOBEKa, a TaKke
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M TPHUPOTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XHMMHMYECKHMX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolIre NOHITUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIGKTPOHHAs 000J0Yka artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aToma, THOpUAM3alus AaTOMHBIX OpOWTaNed, HOH,
MOJICEKYJ1a, BAJCHTHOCTh, OJEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHHUS,
XUMHYECKass CBs3b (KOBaJEHTHAs, WOHHAsg, METaJUIMYecKasi, BOJOPOAHAs),
KpUCTAJUIMYECKass pEHIETKa, XUMUYECKash peaklusi, pacTBOp, AJIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, JJIEKTPOJIUTUYECKAS AUCCOIMAlMS, CTENEHb JHUCCOILMAIUY,
BOJIOPOJIHBIN TIOKa3aTellb, OKHCJIHUTENIb, BOCCTAHOBUTEINb, TEIUIOBOM 3A(PdeKT
XUMUYECKOHN peaKlnu, CKOPOCTh XUMHUYECKON PEAKIIMKU, XUMHUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUS DJICKTPOJUTUUECKON IUCCOIMALNM, TEPUOINYECKUN
3akoH /.M. MeneneeBa, 3aKOH COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBPALECHUS] SHEPTUU NPU XMMHUYECKUX PEAKUHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOUIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE MIOHUMAaHUS TPUIYMHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUHU
BEILIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJIMOJEKYJISPHOM YPOBHSIX;
NOPEACTABICHUS O MEXaHU3MaX XWMHUYECKHUX PEakKlUil, TEPMOJMHAMUYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKAHHS, 0 XUMHUUYECKOM PaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (PaKTOJOTMYECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYEHUHU U O€30MacHOM UCIOJIb30BAaHUHM BAXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY W TMPAKTHUYECKOW JIEATEIHHOCTH YEJIOBEKAa, OOIIMX HAyYHBIX
MPUHIUIAX XUMUYECKOT0 MPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTAaHaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IMPU
OMMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALCHUN;



c(hOpMUPOBAHHOCTh YMEHHUS HCIOJb30BaTh XUMHYECKYIO CHUMBOJIUKY JIJIs
coctaBieHus (HOopMys BEIIECTB W  ypaBHEHUH  XMMHUYECKHX  pEaKIui,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTH YMEHHUS ONPEJIESATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX, BHJ XMMUYECKOW CBS3U (KOBAJICHTHas,
MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUM KPUCTALINYECKON PEmETKH
KOHKPETHOI'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHSATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJAa XMUMHUYECKOM CBSI3M U THUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPTaHUYECKHUE BEILIECTBA
0 UX COCTAaBY, XUMHUUECKHE PEAKIIUU 10 PA3TUYHBIM MPU3HAKAM (YUCTY U COCTaBY
pearupyromux BellecTB, TemIoBOMY 3(h(dEKTy peaklud, U3MEHEHHUIO CTereHen
OKHCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO Karajmuzaropa U Jpyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAHUS W KPUTEPUU JUISl  KJIacCHU(UKAINH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKITUH;

c(hOpMHPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOIMYECKOro 3akoHa Jl.
U. MenneneeBa u IEMOHCTPUPOBATH €T0 CHCTEMATU3HPYIOITYI0, OOBSICHUTEILHYIO
Y MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHU: XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HWOHOB XHMHYECKHUX DJEMEHTOB IE€PBOr0O—YETBEPTOrO MEPUOIOB
Ilepnomnueckon cucremsl .M. MenneneeBa, uCnonb3ys IMOHATHUS
«QHEPreTUYECKUEC YPOBHM», «IHEPreTHUYECKHUE IOIypOBHU», «s-, P-, d-aTOMHBIC
opOuTanM», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUUYECKUE COCTOSHHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB M X
coequHeHMd mno nepuonam u rpynmnam Ilepmommueckon cucremsr . W.
MenpeneeBa, BAJICHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX
AJIIEKTPOHHBIX 000JIOUEK;

c(OpMHPOBAHHOCTh yYMEHHWI: XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHME  CBOMCTBA  BEIIECTB  Pa3IMUHBIX  KJIACCOB,  MOATBEPXKAATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIY HEOPraHMYECKHMMH BEIIECTBAMHU C
MOMOIIIBIO YPAaBHEHHU I COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINA;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIECHHUS 3JIEKTPOHHOrO OanaHca
ATUX PEAKIUH; peakiuid HMOHHOTO OOMEHa MYTEM COCTaBJIICHUS MX TMOJHBIX U
COKpAallEHHBIX  HWOHHBIX  ypPaBHEHWW;  pEakKUWd  TUIPOJIW3a;  peaKkUuui
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpPE TUAPOKCOKOMITIEKCOB IIMHKA U aTFOMUHHS);



c(hOPMHUPOBAHHOCTh YMEHHSI OOBACHITH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUUYECKUX PEAKIUNA € YYETOM HMX HHEPreTHUYECKHX XapaKTEpUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKUUH B 3aBUCUMOCTA OT Pa3IUYHBIX
(akTOpOB, a TAaK)KE XapakTep CMEUIEHUSI XUMUYECKOIO PAaBHOBECHSI TIO]T BIMSIHUEM
BHEIIHUX Bo3zehcTBuil (mpuniui Jle [larensbe);
c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMHYECKUE PEaKIIHH,
JeXalme B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHS CEPHOW KHUCIOTHI, aMMHAKa,
oOIye HaydHble MNPUHIUIB XUMHUYECKUX IPOU3BOJICTB; I€I€CO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLICHUS PUCK-TI0/Ib34;
c(hOpPMUPOBAHHOCTh BIAJACHUS CHCTEMOH 3HAHUW O METOAaX HAyYHOTO
MO3HAHUS SIBJIEHUU NpPUPOABl — HAOMIOAEHUE, H3MEpPEHUEe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAILHOM UCCIEAOBAHUM BEILIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHUN, HMEIOIIMX MECTO B MPHUPOJIE,
MPaKTUYECKON AESTENbHOCTH YEIOBEKA U B IOBCEIHEBHOW KU3HH;
c(hOpMUPOBAHHOCTh YMEHHS BBISIBIISAITh B3aUMOCBSI3b XUMHUYECKHX 3HAHUU C
HNOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAHUS MaTePUAILHOTO €IMHCTBA MUPA;
c()OPMHPOBAHHOCTh yMEHUS NPOBOJAUTH pPACUYETHI: C HCIOJIb30BAHUEM
MOHSATUN «MaccoBas JI0JIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHIICHTPALIUS;
Macchl BellecTBa WM 00bEMa raza mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKLMU BEIIECTB; TEIIOBOTO 3 dekTa
peaklMK; 3HAY€HHUs] BOAOPOJHOIO MOKAa3aTelsi pacTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOM CTEIMEHbIO AUCCOIMAIIMU;, MacChl (00bEMa, KOJMUECTBA BEIICCTBA)
IPOJYyKTa PEAKLUH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB J1aHO B BUJE PacTBOpPaA C
OTIPEICIIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOrO BEISCTBA WJIM JAHO B M30BITKE
(MMeeT MpUMecH); 10JIM BbIX0J1a POAYKTa pEeaKIMi; 00BEMHBIX OTHOLIEHUI ra30B;
c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO MJIAHUPOBATH U POBOJIUTH
XUMUYECKUNA  DKCIEpUMEHT  (NPOBEJACHHE  pEakluii  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAUECTBEHHOIO COCTaBa HEOPraHMYECKUX BEILECTB, ONPEACIICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBI0 HMHAMKATOPOB, HM3YYEHHE BIIHUSHUSA
pa3MyHbBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOW  pEaKIUu, pEeIICHHE
HKCHEPUMEHTANIbHBIX 3afa4 1o Temam «Mertamwie»y u  «Hemerams») ¢
cOOJII0JIEHHEM TTpaBUJl O€30MacHOro0 OOpAILEHUs C BEIIECTBAMH U JaOOPATOPHBIM
o0opyoBaHueM, GOpMYJIHPOBATH 1I€JIb UCCIIEI0BAHUS, TPEICTABIATH B PA3TMYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTa, AaHATM3UPOBaTH M  OIEHHBATh  MX
JOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOIaTh MPaBUjIa MOJIb30BaAHUS XUMUUYECKOM
NoCy/Iol M Ja0OpaTOpHBIM 00OpYJOBaHHEM, OOpAIlCHHS C BEIICCTBAMH B
COOTBETCTBUHM C HMHCTPYKIMSIMH TI0 BBIMOJHCHHIO Ja0OPATOPHBIX XUMHUYECKUX
OMBITOB, HKOJOTUYECKHU I1I€JIECOO0OPa3HOr0 TOBEACHUS B OBITY U TPYAOBOU
JNEATEIBHOCTH B LEISAX COXPAHEHHS] CBOETO 3/I0POBbS, OKPYXKAIOIIEH TPUPOIHON
cpelbl W JIOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHSA, OCO3HABaTh OMNACHOCTH
TOKCHYECKOTO JCHUCTBHUS HAa WUBBIC OPraHU3MBbI OINPEACIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHMMAas cMbIc nokazarens [IJK;

c(hOpMUPOBAHHOCTh YMEHHMI: OCYIIECTBIIAThH IICJICHANPABICHHBIA TTOUCK
XUMHUYECKON MH(POpMAIIMU B pa3IUYHBIX UCTOUHHUKAX (HAy4YHasi U yueOHO-Hay4dHAas
JUTEeparypa, CpeacTBa MaccoBoi nHpopmarnuu, MHTEpHET B apyrue), KpUTHICCKH
aHaJIM3UPOBATh XMMUUYECKYIO HH(POpMaLHio, iepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTaBJIECHHON y4eOHOMU 3a/1aueil.
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o011el KyJIbTypbl
YeNI0BeKa, a TaKkkKe
9KOJIOTHYECKH
000CHOBaHHOTO
OTHOIICHHS K
CBOEMY 37I0POBBIO
Y IPUPOAHOU

cpene
Hroro mo pazneny 8
Pasjen 2. YrieBoaopoabl
[IpenenvHbIe - BIAACTh -YCTHBIH OIPOC;
YTJIEBOIOPOIBI — Bubmiorexa LIOK CUCTEMOM 3HAaHUU O | -pelIeHHne y4eOHbIX
2.1 5 https://m.edsoo.ru/7 6
aJIKaHbI, £413038 MHOrooopasuu 1 TIPAKTHUKO-
LUKJI0ATKAHBI - YTJICBOMOPONOB, HX | opyeHTHpOBaHHBIX
HOMEHKJIAType U sanau
Henpenennupie '
p Bubmmorexa [[OK | 130MEpHH, O -
TJICBOJIOPOJIBI: MIPOCTPAHCTBEHHOM
2.2 4 P 14 https://m.edsoo.ru/7 Cfpoggm
aJIKCHBI, aJIKaIHUCHbI,
f413b38
AJIKUHBI OpraHUYECKHUX
COCIUHEHUMN, NX
ApomMatuueckue bubnuorexa [JOK A
_ XAMHYECKOM
2.3 YTJICBOIOPOIBI 8 https://m.edsoo.ru/7 B3aMMOICHCTBHH,
(apeHbl) f413b38 crocobax
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IIpuponuseie

but6mmoreka [IOK
2.4 HCTOHHKH https://m.edsoo0.ru/7
YTJIEBOJIOPOJIOB M KX £413b38
nepepaboTka
I"asioreHnpon3BOHBI brbmmorexa IOK
2.5 https://m.edsoo.ru/7

€ YIJIeBOIOPO/IOB

f413b38

MOJIyYCHUS U
MPUMEHEHUS; -
BBIJICIIATE
CyILIECTBEHHBIE
MPU3HAKU
CTPOCHUS U
CBOICTB
YIJIEBOJOPOIOB, -
yCTaHABIIMBATH
MPUYUHHO-
CIIeICTBEHHEIC
3aBHCHUMOCTH
CBOMCTB BEIIIESCTB
OT CTPOEHUS
XUMHYECKOM CBS3H,
--00BSICHITH
B3aMMOCBS3b
MEXIy Kiaccamu
YTJIEBOJIOPOIOB; -
COCTaBIIATh
CTPYKTYpHBIE
dbopMyI U30MepoB
¥ TOMOJIOI'OB
YIJIEBOJIOPOJIOB;

- 3aIIMCHIBATh
ypaBHEHUs
XHUMHYICCKHX
peakuuii;

- OCYILECTBIISITh
CaMOCTOSTEIbHBIN
IMOMCK XMMHYECKOM
uHpOpMaLuy,
chopmupoBath
YMEHHUSL:
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YCTaHABJIUBATh
MIPUHA/IJIC)KHOCTD
M3YUYEHHBIX
OpraHUYEeCKHUX
BCILIECTB II0 MX
COCTaBy U
CTPOEHUIO K
OnpeAeIEHHOMY
KJIacCy/TpyIime
COCIUHEHUH,
JIaBaTh UM
Ha3BaHUS I10
CHUCTEMAaTHUYECKOM
HOMEHKJIaType
(IUPAC) n
MPUBOAUTH
TPUBUATILHBIE
Ha3BaHUS JJIA
OTJICIBHBIX
npeacTaBUTeNeH
OPraHUYEeCKHUX
BEIIIECTB

Hroro no pazgeny
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Pa3nen 3. Kuciopoacoaep:x

aliue OpraHu4eCKue COCANMHCHU A

3.1

Cnuptel. Genon

11 1

but6mmoreka [IOK
https://m.edso0.ru
[7f413b38

3.2

KapOonunbHbIe
COCIMHEHHS:
QJIbJACTH/IBI 1
KETOHBI.

21 1

but6mmorekxa [IOK
https://m.edso0.ru
[7f413b38

- 3HaTh
COCIIMHEHUS
coJieprKaliue
(byHKIMOHAJIbHbIE
IpyMIbl aTOMOB;

- ONIPENETATh UX
BJIMSHUU UX Ha

- YCTHBIH OIIPOC;
-penieHne y4eOHbIX
U TIPAKTUKO-
OpPUEHTUPOBAHHBIX
3aza4,
-paKkTU4ecKas
pabora
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Kapbonossie
KUCIOThL. CIIOXKHbIE
3¢upsl. XKups

3.3

VYrineBoasl

but6mmoreka [IOK
https://m.edsoo.ru
[7f413b38

CBONCTBa
BEILIECTB,
CYIIHOCTHU U
3HAYECHUU
BOJIOPOJIHOM
CBSI3U;

- IPUMEHSTh
3HAHUS JIA
00BsSICHEHUS
XUMHUYECKHUX
CBOWCTB BEIIECTB
Ha OCHOBE
AKCIIEPUMEHTA; -
ONpEeeIATh
B3aMMHOE
BIIUSIHUE B
aToMax CIHUPTOB
1 (EeHOIOB,
aJbACTHIIOB,
KapOOHOBBIX
KHCJIOT;

— Jloctrxkenue
pe3yJabTaTOB
pasznena
BBIITYCKHUK
HAy4UTCS;

— ONEpPUPOBATH
Ha3BaHUSAMHU
KHCJIOPOJICOAEPK
anmx
OpraHUYECKHUX
COCIMHCHU;

— MMOHUMATh
MIPUYHHBI
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MHOT000pa3ust
KHCJIOPOJICOACPK
amumx
OpPraHMYECKHUX
COCIUHCHUI,

— BIIAJIETH
MeXaHHU3MaMH
XUMHYECKUX
peakuuii
KHCIIOPOJICOACPK
aImx
OpPraHMYECKHUX
COCIUHCHMIA,

- BJIAJCTh
crocodamu
MPOMBIIIICHHOTO
CHUHTE3a
METaHOJIA;

- BIAJETh
MIPAKTUICCKUMHU
HaBBIKAMH B
TUTAHUPOBAHWH U
IIPOBEICHUHU
IKCIIEPUMEHTOB,
OIMCAaHNH U
00001IeHII
pE3yNbTaTOB
HaOJIIOICHUH,

- IPE/ICTaBIISATh
pE3yJIbTaTOB
HAOJIIOIEHUH.

Hroro no pazgeny 41

Pa3zzen 4. A3oTcoaep:kamue OprannyecKne coenHeHNnsI




4.1

AMUHEIL.
AMHWHOKHUCIIOTEL.
benkn

12

but6mmoreka [IOK
https://m.edso0.ru
[7f413b38

- pa3nu4aTth
BaKHEHIITIE
A30TCOJIepIKaIIHe
OpraHUYECKHE
COEIMHEHUS, Ha
OCHOBE CTPOCHHH
1 XUMHYECKUX
CBOICTB aMHHOB,
AMHMHOKHCIIOT U
OCJIKOB, HX
MOJTy9ICHUU U
MPUMEHEHUH,
HapOJIHOXO3SICTB
€HHOM 3HAYCHHH
Ba)KHEHIITNX
MPEeICTaBUTENEIH;
- IPUMCHSITH
3HaHUSA MIPH
0000IIEeHNH U
pacipeHun
MpECTABICHUN
00 OpraHNYecKux
OCHOBaHHSX,
0COOCHHOCTSX
amdoTrepHOCTH
OpraHUYeCKHUX
BEIIIECTB,
TETePOIUKITHYECK
HX COCAUHCHUSIX,
00 3JIEKTPOHHBIX
CMEIIECHUSX TIPU
B3aHMHOM
BIIUSIHUW aTOMOB;
- pa3BUBATH

-YCTHBIH OIIpPOC;
-penieHne y4eOHbIX
U IIPaKTUKO-
OpPUCHTHUPOBAHHBIX
3a/ady,
-paKkTU4ecKas
pabota



https://m.edsoo.ru/7f413b38
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[MO3HABATEILHbIM
WHTEpEC,
WHTEIJICKTyalIbH
bIC ¥ TBOPYECKHUE
CIIOCOOHOCTH B
npoiecce
perieHus
XUMHYECKHUX
3a1a4, IpH
OCYIIECTBICHUH
ITOMCKa
XUMHUYECKOU
uHboOpMaLuu U ee
MpEe3CHTAINH B
BUJIC TIPOCKTA; -
npuodpeTaTh
MIPAKTHICCKHEC
HaBBIKU B
TUTAHUPOBAHWH U
MIPOBEICHUU
OKCIIEPUMEHTOB,
OIMCAaHUU U
000011IeHNT
pE3yJIbTaTOB
HaOJIIOICHUH,
MPEeICTABICHUH
PEe3yIBTAaTOB
HaOJII0 IeHUH

Hroro no pazueny 12

Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeITHHEHHSA




5.1

BricokoMounekysapH
bI€ COMHEHUS

but6mmoreka [IOK
https://m.edso0.ru
[7f413b38

CucreMaTu3upos
aTh 3HAHUS O
BBICOKOMOJIEKYJIS
PHBIX
COEJIMHEHUSX; -
pa3BUBATH
UHTEpEeC K XUMHHU
KaK BO3MOYKHOH
obnactu Oymymieit
MPAKTUYECKOU
NEeSATEIbHOCTH,
HKOJIOTUYECKOTO
MBIIUICHHUS,
yOEKICHHOCTH B
HE00XOAUMOCTH
OXpaHbI
OKpYXKaroleun
CpeIbl; -
OCYILIECTBIISATh
MOUCKA
XUMHYECKOU
nHpopmanuu u ee
MPE3CHTAINH B
BUJIE MIPOEKTA; -
npuoOperaThb
MIPAKTHYECKUE
HABBIKU B
IUTAHUPOBAHUHU U
MIPOBEJICHUU
HKCIIEPUMEHTOB,
OTMCAaHUU U
000011 HN N
pe3yJIbTaTOB

- YCTHBIN OIIPOC;
-pemeHue y4eOHbIX
U TIPaKTHKO-
OpPUEHTUPOBaHHbIX
3ajad,
-TIpaKTHYeCKast
pabota
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HAOJIIOIEHUH,

IIPEICTAaBICHUH
pe3ynbTaToOB
HaOJIIOICHU.

Hroro no pazneny 6

OBIIEE KOJIMYECTBO

YACOB I10 102

[NPO'PAMME




11 KJIACC

KoanuecTBo yacoB

CITMCOK UTOI'OBBIX

CcIIoco0 OLIEHKHU

Kon Mpakr JexTpomHLIe [UIAHUPYEMBIX HUTOTOBBIX
No HaumenoBanue TPOJ | HMUYeCKH (udpoBbIe) PE3YNBTATOB C TUTAHUPYEMBIX
- Pa3esioB M TeM bHBI | € yKa3aHHEM 3TaroB X pE3yNbTaTOB
n/n Bcero o0pa3oBaTesibHbIE
NMPOrpamMMblI e paGoT (hopmMupoBaHUs
pecypcsl
paéo | bl
ThI
Pasnen 1. TeopeTnueckue OCHOBBI XMMU
BJIQJICHUE - YCTHBII 011poc;
CHUCTEMOM -penieHne y4eOHbIX
XUMHUYECKHX 3HAHUH, ¥ IIPAKTHKO-
KOTOpasi BKITIOYAET: OPUEHTHPOBAHHBIX
OCHOBOTIOJIATraloIIne sanad
IIOHATUA —
CTpOCHI/Ie aToMa. XUMHUYCCKHUHU DJICMCHT,
. aToM, SIIPO aToMa
Ilepunonnueckuit > AP ’
U30TOTIbI,
3aKOH U
- Bubmmoreka IIOK SJICKTPOHHAA
eproanIecKast 060JI0UKa ATOMA. S-
1.1 9 https://m.edso0.ru/7f 01Ika aToma, S,
cuctema 413b38 p-, d-aToMHbIE
XUMHYECKUX — opOuTamu, OCHOBHOE

anemeHnToB /l. U.
Menneneena

1 BO30YKIEHHOE
COCTOSIHMSI aTOMa,
TUOpHUAU3AIUS
aTOMHBIX OpOHTaNeH,
WOH, MOJICKYJIa,
BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIBLHO
CTb, CTEIIEHD
OKHCJICHHS,
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XUMUYECKasl CBSI3b
(koBasIeHTHaA,
MOHHas,
MeTaJuIM4ecKas,
BOJIOPOIHAS),
KpUCTaJUIMYecKas
pemETKA, XUMHUYECKAS
peakiusi, pacTBop,
3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS
JUcconuanus,
CTEIeHb
JUCCOLMALNH,
BOJIOPOIHBIN
MOKa3aTelb,
OKHUCITUTED,
BOCCTAHOBUTEID,
TeI10Boi 3pdexT
XUMUYECKON peaKklnu,
CKOpPOCTh XUMHYECKOM
pEeaKIK, XUMUYECKOE
paBHOBECHE; TEOPUHU U
3aKOHBI (Teopus
3JIEKTPOJIUTHYECKON
JIMCCOLMALINH,
MEPUONYECKUI 3aKOH
JI.1. MeHneneena,
3aKOH COXPaHEHUs
Macchl BEIIECTB,
3aKOH COXPaHEHUs U
MpeBpalieHUs
SHEPIUH NpU
XUMHUYECKHUX




peaKIusx, 3aKOH
IMOCTOSTHCTBA COCTaBa
BEIISCTB, 3aKOH
JNENCTBYIOIINX Macc),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SA3BIK
XUMHH,
MHPOBO33PEHUECKUE
3HaHU, JISKaIIe B
OCHOBE IMIOHUMAaHUS
MPUYUHHOCTHU U
CHCTEMHOCTH
XAMUYECKHX SIBJICHUI;
COBpPEMEHHBIE
MPEACTABICHUS O
CTPOCHHH BEIIECTBA
Ha aTOMHOM, MOHHO-
MOJIEKYJISIPHOM U
HAJIMOJICKYJIIPHOM
YPOBHSIX;
MPEACTABICHUS O
MEXaHH3MaXx
XUMHYECKHUX PEaKIUH,
TEPMOAMHAMUYECKUX
1 KHHETHYCCKHUX
3aKOHOMEPHOCTSIX UX
MPOTEKAHUs, O
XHMUYECKOM
paBHOBECHH,
pactBopax u
JIUCTIEPCHBIX
CHCTEMaXx;
(haKTOJIOTHYECKHE
CBEJICHUSA O




CBOMCTBaX, COCTaBeE,
MOJTYYCHUH U
Oe3omacHOM
HCIIOJIb30BaHUH
BaKHCHIIIMX
HEOPraHUYECKUX
BEUIECTB B OBITY U
MPaKTUYECKOU
JIeSITCITbHOCTH
YyeJIoBeKa, 0OIMX
HAYYHBIX TPUHIIAIIAX
XUMHYECKOTO
MIPOU3BOICTBA;
c(hopMHpPOBaHH
OCTb YMCHUS
HCIIOJIb30BaTh
XUMHUYECKYIO
CHUMBOJIUKY JJIs
cocTaBiieHus: GopMyi
BEIIECTB U YPaBHEHU
XUMHYECKHUX PEaAKIUH,
CHUCTEMATUYECKYIO
HOMEHKJIATy Py
(IUPAC) u
TPUBUATIbHBIE
Ha3BaHUS OTJIEIbHBIX
BEIIIECTB;
c(hopMHpPOBaHH
OCTh YMEHUS
ONPENIEIATh
BaJICHTHOCTh U
CTETICHb OKUCIICHUS
XUMHYECKHUX
2JIEMECHTOB B




COEJIMHEHUSX, BUJ
XUMUYECKOU CBSI3H
(xoBaneHTHas,
MOHHas,
MeTaJuIn4ecKas,
BOJIOPOJIHAS ), TUIT
KPUCTaJUIMYECKOU
pEIIETKU
KOHKPETHOI'O
BEILIECTBA

1.2

CtpoeHue BelecTsa.
Mmuoroo6pa3ue
BEIIECTB

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f
413b38

Cdopmuposatpb
COBpPEMEHHBIE
NPEeJICTaBICHHS O
CTPOCHHUU BEIECTBA
Ha aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U
Ha/IMOJICKYJISIPHOM
YPOBHSIX;
MMpeaAcCTaBJICHUA O
MEXaHU3IMax
XUMHYECKHX PEaKInii,
TCPMOAUHAMHUYCCKUX
Y KHHETUYECKHUX
3aKOHOMCPHOCTAX UX
MIPOTEKAHUSA, O
XUMHYECKOM
pPaBHOBECHH,
pacTBopax u
JIUCTIEPCHBIX
CUCTEMaX;
(baKkToIOTHUYECKHE
CBEJICHUS O

- YCTHBIHU OIIPOC;
-penieHue y4eOHbIX
U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX
3ajady,

- KOHTPOJIbHAsA
pabora
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CBOICTBaX, COCTaBE,
MOJIyYCHUH U
Oe3omacHOM
HCTIOJIb30BAaHUH
BaKHEHUIITHX
HEOPraHUYeCKUX
BELIECTB B OBITY U
MPaKTUYECKOU
JIeSITETbHOCTH
YyeJIOBeKa, 001X
Hay4YHBIX TPUHIIATIAX

1.3

XUMHAYECKHE
peaKImn

19

3

bubnuorexa [JOK
https://m.edsoo.ru/7f
413b38

XUMHUYECKOTO
MIPOU3BOJICTBA,
Cc(OPMHUPOBAHHOCTh | - YCTHBIMH OIPOC;
YMEHHUs -peleHne y4eOHbIX
XapaKTepu30BaTh ¥ IIPAKTHKO-
XUMHIICCKHC OpPHEHTHPOBAHHBIX
CaKIIH, JIeXKAIIUE B
peaKiiy, = 3ajad,
OCHOBE
MPOMBIIIUICHHOTO ~TpaKTiieCcKast
MOJTyYEHUST CEPHOU pabora, -

KHCJIOTBI, aMMHAaKa,
oO1re Hay4YHbIS
MIPUHITATIBI
XUMHYECKUX
MIPOU3BO/ICTB;
11eJIeCO00pa3HOCTh
MIPUMCHCHHUS
HEOPTraHUYECKUX
BEIIECTB B
MTPOMBINIIICHHOCTH H

KOHTpOJIbHasA paboTa
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B OBITY C TOUKH
3peHust
COOTHOIIICHUS PUCK-
M0JIh32;

Hroro no pazneny 39
Pasjnen 2. Heopranunueckasi Xumust
OOBSACHATH - YCTHBIH 01poc;
3aBHCHMOCTB CBOWCTB -pelnieHue y4eOHbIX
BEIIECTB OT BHJIA ¥ [IPAKTHKO-
XUMHUYECKOH CBSI3U U OPHEHTHPOBAHHEIX
TUIA
bubmorexa [IOK KPHUCTATHYECKO sanat,
2.1 Hemerasisl 31 https://m.edsoo.ru/7f | pemérku, 0OMeHHBbIit -lpaKTiicckas
413b38 U JOHOPHO- pabora,
aKLENTOPHBIN - KOHTPOJIBHAS
MeXaHU3MBI pabota
o0Opa3oBaHus
KOBaJICHTHOM CBSI3H,
OOBSICHATH - YCTHBIH 011poc;
3aBUCUMOCTH -perieHne y4eOHbIX
CBOMCTB BEIICCTB OT U IIPAKTUKO-
BHUJIa XUMUYECKOU OPHUEHTUPOBAHHBIX
bubnrorexa [TOK CRASH I THIA . S,
2.2 Meraibt 23 https://m.edsoo.ru/7f KpHC__TaMquCKOH . HparciHeeKad
peméTkn, oOMeHHbIH | pabora,
413b38
- U TOHOPHO- - KOHTPOJIbHAasA
aKLIENTOPHBIN pabota
MEXaHU3MBI
oOpa3zoBaHUs

KOBaJICHTHOM CBA3HU,
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Hroro no pasneiny

54

Pa3gen 3. XumMus ¥ :KU3HL

3.1

Mertoanl MO3HAHUSA B
XUMHHU. XUMUS U
KU3Hb

bubmuorexa [JOK
https://m.edsoo.ru/7f
413b38

chopmupoBaHH
OCTb IPEACTaBICHUM:
0 MaTepuaIbHOM
€/IMHCTBE MUpa,
3aKOHOMEPHOCTSIX |
MI03HABaEMOCTHU
SBIICGHUHN MIPUPOJBI, O
MECTe H 3HAYCHUH
XUMHH B CHCTEME
€CTECTBEHHBIX HAayK H

eé ponu B
o0ecrieyeHnH
YCTOHYUBOIO
pa3BUTHS, B PEIICHUU
npobiem
9KOJOTUICCKOH,
JHEPreTUYECKON 51
MUILEBOM
0e30MacHOCTH, B
Pa3BUTUU MEIUIMHBI,
CO3/ITaHUU HOBBIX

MaTepHaJioB, HOBBIX
HUCTOYHUKOB DHEPTHUH,
B obecrieueHuu
paIroHaIbHOTO

PUPOAOTIOIH30BAHNUS
, B QopMupoBaHUU
MHUPOBO33PEHUS u
oOweit KYJbTYpbI
YeloBeKa, a TaKkKe
IKOJIOTHYECKH

- YCTHBIN OMpoOC;
-pelieHue y4eOHbIX
U TIPaKTHKO-
OpPUCHTHPOBAHHBIX
3amad,
-IIpaKTHYEeCKast
pabora,

- KOHTPOJIbHAS
pabora
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000CHOBAaHHOT'O

OTHOIICHHA K CBOCMY

3II0POBBIO "
MIPUPOTHON Cpeie
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OBUIEE KOJIMYECTBO

YACOB IIO 102

[NPO'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

1. T'abpuensn O.C. Xumus. 10 kmacc. Yrmybnenusiii ypoenb. M.: [Ipoda,
2019.

2. N'abpuensa O.C., OctpoymoB WU.T"., [Tonomapes C.FO. Xumus, 11xmacc.
Yraybnennslit ypoBeHb. M.: Jlpoda, 2019.

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Metonnueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepennna, A. A. lposznosa, B. B. Jlynuna «Xumusi. YriryOJIeHHbIN YPOBEHbD.
10 xnace» (aBropsl B. B. Epemun, B. 1. Maxonuna, O. }0. Cumonosa, 1. B.
Epemuna, A. A. JIpoznos, 2. 0. KepumoB).

Xumust: 10-11 knacc. [nanupyemsie pesyaptathl. Cuctema 3aganuii. ®I'OC/
Kasepuna A.A., Uanosa P.I'., lo6potun J1.1O0. — M.: [Ipocsemenue, 2013 —
128 c.

Curyarmonnsie 3aganust no xumuu: 8-11 knaccel. ®I'OC / [Tuuyruna I'.B. —
M.: Bako, 2014 — 144 c. 5. PaneuxkuitA.M./lutakTnyeckuii MmaTepuai no
xumun 175 10-11knaccoB / A.M. Papenkuii-M.: ITpocsemenue, 2019.- 144 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. MynbpTUMeIHiTHBIE MPE3EHTALIMH 10 BCEM T€MaM IIPOTrpaMMBbl IS
COMPOBOXKICHUS YPOKOB.

2. Moaynu 37eKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB « XUMHUS)
(http://fcior.edu.ru)

3. Marepuanbl eTUHON KOJIIEKIIMU U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
(http://school/collection.edu.ru)

4. Poccuiickas anextponnas mmkoja (https://resh.edu.ru/)
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