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MHNOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTEIbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(OOII
COOQ), mnpencrabineHHbIX B DefepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
cragpapre COO, c¢ yuérom Kouuenuuu mnpemnojaBanus y4eOHOro MpeameTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yIX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Crtparerun pa3utusi Bocnutanus B Poccuiickoit deaepanuu Ha nepuoa g0 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUST Ha YpOBHE YriayOJEHHOTO HW3Y4YeHHUsS 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBanusa yudamuxcsi 10 kimacca. U3ydenue
npenMeTa, peajnsyeMoe B YCIOBUSAX AU(PGEepeHIUpPOBAHHOTO, MNPOPUIHLHOTO
o0y4eHHs, MPU3BAHO OOECTEUUTh OO0IE0Opa30BATEIBLHYI0O U OOIIEKYJIHTYPHYIO
MOJICOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IJIsl aJanTalii X K OBICTPO
MEHSIOIIUMCS YCTIOBUSIM JKU3HU B COLIMYME, a TaKXKe JUIsl TPOOJDKEHUST 00yUeHus
B OpraHM3anusx MnpopecCuoHaNIbHOr0 00pa30BaHMsI, B KOTOPHIX XUMHS SBIISIETCS
OJTHOW U3 TPUOPUTETHBIX AUCUUILIVH.

B mporpamMmme 1o XuMHUM Ha3Hau€HUE NpeaMeTa «XHUMHSI» I[OIYydaeT
noJpoOHYI0  MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, COAepkKaHusi,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEIYIOIIHUE BBIIOJIHSEMbIE MPOrpaMMON IO
XUMHUH QYHKITUU:

e uWH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alis KOTOpOil obecreunBaeT
MOJIYYCHHUE TIPEJCTABICHUS O IENAX, COIEpKaHUH, OOIel CTpaTeruu
oOy4deHwsI, BOCTIUTAHUS W PA3BUTHS 00YJaIONIUXCs CPEICTBAMH MIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
omnpeniesieHre: MPUHIUIIOB CTPYKTYPUPOBAaHMS U IMOCJIEA0BATEIbHOCTH
U3y4YeHHs] Y4eOHOTO MaTepuala, KOJUYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTUK; TOIXOJ0B K (OPMHPOBAHUIO COACPIKATEITHHOW OCHOBBI
KOHTPOJISI U OLEHKHM OO0pa30BaTENbHBIX JIOCTUXKEHUNU OOydYarolmuxcs B
paMKax HMTOTOBOM aTTecTaud B (opMe eIUHOTO TrOCyIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.



[Iporpamma aJist yriyGiaEHHOTO U3YUECHUS] XUMUU:

e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAECpKaHHUE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MOpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3iefiaM Kypca;

e J1aT MpUMEPHOE pacrpeeicHue yaeOHOro BpeMEeHH, PEKOMEHIyEMOTO J1JIsI
U3YYEHUS OTJEIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBSA3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IIeJeH U 3a/lay U3ydeHUs MpeaMeTra
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0O0pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (MMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[lo Bcem Ha3BaHHBIM TMO3UIMSAM B MPOrpaMMe MO XHMHUU MPETyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus. 3a MpejiesiaMi YCTaHOBJICHHOM MPOrpaMMO 10 XMMUU 00s13aTETBbHOM
(MHBapHaHTHOM) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpenMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIEISITHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO MOt 00yUdeHusl.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHUSI HAa YpPOBHE VYIJIyOJIEHHOTO W3y4YEHHsS HAaNpaBlI€H Ha peaau3aluio
MIPEEMCTBEHHOCTH C MOCJIETIYIOIUM 3TAIIOM MOJTYyYEHUSI XUMHIECKOT0 00pa30BaHUs
B paMKax HW3yYEHHUS CIHEUUATBbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydeHue npeamera « XUMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacuiupeHue ¢ yriayOJieHME TEOPeTUYECKOW M MPAKTHYECKON MOJArOTOBKHU
oOydJarommxcs, BEIOPABIINX OMPEACIEHHBIA MPOIb 00ydeHUs:, B TOM YHUCIE C
MEPCIEKTUBOM  TOCIENYIOIIEr0 MOJYy4YeHUsI XHMHUYECKOro O0O0pa3oBaHHs B
opraHmuzanusax MnpopecCHoHAIBHOTO o0pa3oBanus. Hapsay ¢ 3TuMm, B CBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemepanbHOM
00pa30BaTeILHOM MTPOTPAMMBI CPEIHETO 00I1IeT0 00pa30BaHUs U3yUYCHHUE TIpEIMETa
«XUMUs» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33724 BOCIUTAHUS U COLIMAIBHOTO



pa3BuTUa oOOydammuxcs, Ha (GOPMUPOBAHUE y HHUX OOIIEUHTEIIEKTYaIbHBIX
YMEHUHM, YMEHMH paluoHAIM3alMU y4yeOHOro TpyAa M OO0OOIIEHHBIX CIOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXIUCIUILTMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocraBisiomuMu npeameTa «XUMHs» Ha YPOBHE YIIIYOIEHHOTO M3Yy4EHHS
ABIAIOTCS yrayOn€HHsli kypc — «Opranudeckas xumus». Ilpu omnpeaenenuu
MOJIXOJI0B K OTOOPY M CTPYKTYPHOM OpraHu3aniu coAep:KaHus Kypca B IporpaMmme
M0 XMMUU 32 OCHOBY NpuHATHI nonoxeHusa GI'OC COO o paznuuusx 6a30BOro u
yriayOia€HHOrO YpOBHEN U3YUEHHS IPEIMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOopraHu4eckass XUMHUS» COCTaBISE€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU H
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs NpeaMera. JTa cucTema
3HAHUM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOEe JOMOJIHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PAaKTONIOrMUYECKOT0 MaTepuaia.
Tak, Ha yrmyOn€HHOM YpPOBHE H3Yy4YeHHUs MpeaMera obecredeHa BO3MOMXKHOCTD
3HAYUTEIBHOTO YBEIMUYEHUS 00BEMA 3HAHUH 0 XMMHUECKHUX 3JIEMEHTaX U CBOMCTBAX
UX COeIMHEHUI Ha OCHOBE PACIIMPEHUs U YTIyOJeHUs PEICTABICHUN O CTPOCHUH
BEIIECTBA, XHMHYECKOM CBS3M U 3aKOHOMEPHOCTSX TMPOTEKAHUS PEeaKIui,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuyenue nepuogudyeckoro 3akoHa U Ilepmonnyueckodl cHUCTEMBl XUMHYECKUX
AJIIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUUYECKHUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKUM 3pEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pYIICHUH, a TAKKE C TOUKH
3peHuss MeXaHu3MOB e€ oOpa3oBaHus. V3ydeHue THUIOB peakIMil JOMOIHSIETCS
dbopMupoBaHUEM TpEACTaBICHUN 00 DIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BEIECTB. B Kypce opraHM4eckoil XuMuu mpu
PAacCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEAMHEHUN yhemnsieTcsi o0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(PdeKTax, 0 B3aMMHOM BIMSHUHA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco06oe 3HaUeHNE UMEET TO, YTO Ha COJIEPKaHNE KYPCOB XUMUH YIITyOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KIIACCOB OMPEAeTIEHHOTr0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpYy M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NIpEeIMETHBIX 3HaHUM)
OKa3bIBAIOT BIIMSAHUE CMEXHBbIE MpeaMeTsl. Tak, HampuMmep, B COJECpPKAHHUU
mpeaMeTa Uil KJIaCCOB XUMUKO-(pu3ndeckoro npodusis 60IbI10e 3HaYCHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAaHHOM CJIy4ae akIeHT OyaeT caelaH Ha OONIHOCTh METOJIOB TO3HAHUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIApHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MACcChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, JIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUH BEIIECTB U JIPYTOE.



B TO Xe BpeMs B cCOIEpXKaHMM IIpeaMeTa JUId KIAcCOB XUMUKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumHusi. B 3ToM ciyyae npenocTaBiisieTcsi BO3MOXKHOCTD 11t 00jiee 00CTOSATENBHOTO
pPacCMOTpPEHHUsI XUMHUYECKOW OpPraHU3aluu KJIETKH KaKk OMOJIOrMYEeCKOM CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K IPUMEPY, TaKU€ CTPYKTYpPHBIE KOMIIOHEHTHI, KaK
JTUNUABL, OEIKU, YTIE€BOAbl, HYKJIEMHOBbIE KUCIOTHI U Apyrue. [lpu 3Tom 3HaHUS 0
COCTaBE€ M CBOMCTBAaX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy’)KaT OCHOBOM IJIi M3YYEHHMsI CYIIHOCTH MPOIECCOB (POTOCHMHTE3a, ABbIXAHMS,
NULIEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
OOIIIEHAayYHBIX METOIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha yriayOJEéHHOM YypOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBA3SX C Yy4eOHBIMH TIpPEJAMETaMU, BXOJSIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Tpu uzyyenun yueOHOTO npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha ypOBHE OCHOBHOI'O M CpeJHEero oo1iero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTHU SIBJISIETCS (OPMUPOBAHME OCHOB HAYKH
XUMHH KaK 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON EATETbHOCTH
YeJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYyphl. Perienue 3Toi 3a1aun Ha
yriayOia€HHOM YypOBHE M3y4Y€HHs NpeIMeTa MpeanoiaraeT peaiu3aluio TaKux
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBIEHUNA: O MaTepUaIbLHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPUPOIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTUS  YEJOBEYECTBA: B  PEHICHUH  MpoOjIemM
AKOJIOTUYECKOM, SHEPIeTUICCKON M IMUINECBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOWIEH KyJbTYypbl YEJIOBEKA, a TAKKE JKOJOTHYECKH
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 o0mmx
HAaYYHBIX IPUHIMIIAX XUMHYECKOTO MMPOU3BOJICTBA;



dbopmupoBaHue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX M€ U TpoOJieM COBPEMEHHOW XUMHH, JJisi OOBICHEHUS U
MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM U MPOU3BOACTBEHHON JEATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;
yrayOJIeHHUE MPECTaBICHUM 0 HAYYHBIX METOAaX MO3HAHMS, HEOOXOIUMBIX
JUISL TIPUOOPETEHUST YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUSI XUMHYECKUX SIBJICHUM, HMMEIONIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOUN AEATEIIbHOCTU U MOBCEIHEBHOM KU3HM.

B muane peanuzanuu NEpBOOYEPEHBIX BOCHUTATENbHBIX W Pa3BUBAIOIIMX
(GYHKIUN 1EJIOCTHOM CHUCTEMBbI CpeIHEro OO0IIero oO0pa3oBaHUS MPU U3YHYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TI03HABAEMOCTH SIBIIGHUM TIPUPO/IBI,
YBOXEHUSI K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO U CaMOBOCIIMTAHMIO  HAa  OCHOBE  YCBOEHUS
0011e4YeI0BEYECKUX [IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX
crocoOHOCTEeH OOydarommxcs, (GOpMHPOBAHHE Y HHUX CO3HATCIHHOTO
OTHOIICHUS K CaMOO0Opa30BaHHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICITHOW MPOGeCCHOHATIBHON M OOIIECTBEHHOM JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHUE OIbITa OOIIECTBEHHO-
IIOJIE3HOM IKOJOTUYECKON NEATEIbHOCTH.

OO6miee 9MCIO 4acoB, MPEAYCMOTPEHHBIX JUIS M3YYCHHS XMMHUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obmero oopa3oBanus, coctasiser 102 gaca: B 10 xmacce — 102

yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOKHOCTH aToMa yriepofa. XHMHUYECKas CBSA3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBoWHAasE U TpoiHas cBa3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX coequHeHuH. MoneKyaspHble U  CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOoCTH W KIaccu(UKAIUs OpraHWYECKUX peakinui. OKHUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHl N0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MpPH HArpeBaHUM (IIaBJICHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEeaKINil paNKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH ) IUKI0aakaHoB. CocoObl MOJy4eHUsI U IPUMEHEHUE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALKS
aTOMHBIX opOuTaned yriepoja, o- U m-cBsi3u. CTpyKTypHas U TeoMeTpuyecKas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KaduecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XMMHUYECKUX CBOMCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJNI AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEeHUsI. KUCTIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHUE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMpUMEpe AaIKWIBHBIX PaguKaoB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lonmytHeie HedTsaHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXY pa3IMYHBIMU KJIaCCaMU yTIIEBOJOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE NUTAJOIEHAIKAHOB C MAarHUEM U IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MYECKHUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyXeHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CmocoObl TOMyYeHHsS W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMHUYECKHE CBOMCTBA: peaKIMU 3aMEIECHU S, B3aUMOJICUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble cOeTMHEHHS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMUMUYECKUE CBOMCTBA alIbJIETUI0B U KETOHOB: PEAKLIMYU PUCOETUHEHHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHL. [loHSATHE O NPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAsS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XMUMHUYECKUE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, TuU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIBIAETUIHOMN
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonncaxapuapl: kpaxmain,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJIN3, ModydyeHue 3(upoB 1eiunono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B albJETHJ] HA PACKAIIEHHOW MENHOW NIPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tco/iep:Kalnue opraHndecKue coeJMHeHHUs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anM(aTUUYECKUX aMHUHOB: OCHOBHBIC CBOMCTRA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHME Tpynnm aTtoMoB B Mojekyle aHwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3nyeckue CBOMCTBA aMHUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mpuponnsle mnonumepsl. llepBuuHas, BTOpUYHAs M TpPETUYHAA
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JlKH, peIIeHHE OHKCIEPUMEHTANIbHBIX 3aJlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COCMHEHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSSI MOJICKYIsIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJTUCTUPOJ, MOJTUMETUIMETAKpWIAT, MOJUKApOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOISAIINUX B €70 COCTaB, HAXO0XK/ICHUE MOJICKYJIIPHON
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB MOJYyYEHHUs, ONpPEICICHUE AO0TU
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHSATHUH, TaK W TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, wmeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATENBHBIX 33124, BHITOJTHEHUNA XUMUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBECHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYUYE€HUHU U MOCIEAYIONIEM aHATU3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JICSATEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYIOBOU IEATEIIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE PUPOJTHON U COLIMAIBHON CPEABL;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U MTPEIOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUY PAIMOHAIBHOTO HAyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXXKIEHHOCTH B 0COOOW 3HAUYUMOCTH XHMHUHU JJII  COBPEMEHHOM
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaXKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, OOECIEUYEHHH YCIOBUMN
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBUH C KM3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS bopMHpOBaHUS  MHPOBO33PEHHS  OOyyaroIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAayYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpolLece, CUCTEMa, HAYYHbIA (pakT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIUU 00yUYaroIINXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEPCAJIbHbIC Y4EOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LEeNu JAEATEIbHOCTH, 3a/aBas IapaMeTpbl W KpPUTEPUU UX
JOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHUSA VISl OOBSICHEHUS! OTIAEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU [JI KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYKIEHUSI (MHAYKTUBHbBIC, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, MPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aj]ad, NPUMEHSTbH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYCCKUX PEAKITHIA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIC BONPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
npoIecca, CaMOCTOSTENBHO IPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (HOPMYIUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATH CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MIO3HAHMSI.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepkKaHWs, CIpPaBOYHBIE IOCOOHS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BHJIOB U (GOpM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON IS  BBIMOJHEHHMS YYEOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHpopmaIrmu (cxeMbl, rpadyKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManueit: MPUMEHSATh MEXIPEAMETHBIC ((PU3HUYECKHEe M MaTeMaTHUYECKHE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATI'JTLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAUMENd pPE3yJbTaTOB IO3HABATEIBHOM JEITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOTOo MPOeKTa, U (OPMYyIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessiss e€ Lead W 3aJauyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMAX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIUUISCKUe IS
y4eOHOT0 npeaMera «XuMHUs» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JEHCTBHM IO
OCBOCHHUIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4e€OHBIX
CUTyalusiX, a TAaK’K€ B PEaIbHbIX )KU3HEHHBIX CUTYalIUsX, CBI3aHHBIX C XUMHEN. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XAMHHU B CHCTEME €CTECTBEHHBIX HAayK M €€ poiu B 00ECIEeUEeHUH yCTONYMBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3[JaHUM HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUKM MHUPOBO33PEHUSI U OOIIECH KyIbTYpbl
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0IINe MOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIEPOIHBIN cKelleT, GyHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIepIKAIle OPTraHUYECKUE COCAMHEHHUs, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DJHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MHPOBO33DEHUYECKHE 3HAHUS, JEKAllUe B OCHOBE
NOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUI; TIPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEaKIUh, TEPMOJUHAMUYECKUX W KHUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3ddekTri, opueHtantsl | u Il pona);
(akTONOTrMYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M MPAaKTUYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHSATUSA MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTaBIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUM: YCTaHaBIMBAaTh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynmne COCIUHEHWH, JaBaTb WM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeICTaBUTENE OPraHMYEeCKUX BEIECTB (ITUJIEH, AllETUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KUCJIOTa, YKCYCHAsi KHCIIOTA, CTeapUHOBAs], OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
IIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU3OIPEH, XJOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3UM B
OpraHMYECKUX COEIUHEHUSAX (KOBaJlEHTHAas M HWOHHAas CBi3b, G- WM T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (U3HUECKHE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKaUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXHBIX 3(QHUPOB, XUPOB, HUTPOCOCAUHEHHN W aMUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CTIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKH YTJIIEBOJOPOIHOIO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOI 3HAHUN O €CTECTBEHHO-HAaYYHBIX
METOJaX MO3HAHUSA — HAOJIIOJIEHUHU, U3MEPEHUH, MOJETUPOBAHUH, IKCIIEPHUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE ONEPAIN MBICIUTEIHLHON
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O000OIIEHHEe, CHCTEMATHU3ALUIO,



BBISIBIICHUE TPUUYUHHO-CIICJICTBEHHBIX CBSI3€U — JJI M3YUYEHUS CBOMCTB BELIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTraHUYECKON XUMHH JJisl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyaM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, o0bEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTb YMEHHI: POTHO3UPOBATh, AHATU3UPOBATh U OIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOMN BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYIO0 HHPOPMAIMIO, IepepadaThiBaTh €€ U UCIIOIB30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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MPOBEPSIEMBIE HA EI'D 110 XUMHUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOTIOJIATAFOIINE TIOHATHS (XUMUYICCKHI JIEMEHT, aTOM, H30TOIIBI,
9JIEKTPOHHAsT 000J04YKa aroma, S-, p-, O-dJIEKTPOHHBIC OpOWUTAIH
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, HOH, MOJIeKYJIa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATCIBHOCTh,  CTCTIICHb  OKHCJICHWS,
XUMHYecKass CBsI3b (O- W T-CBsI3b, KPAaTHBIE CBS3H), THOPHIA3AIMS
ATOMHBIX OpOHWTaNIeH, KPUCTATUYECKas PEIIéTka, MOJb, MOJIIpHAs
Macca, MOJIIpHBIH O00BEM, MoOJIApHAss KOHLEHTpaIus, pacTBOPbI
(MCTHHHBIC, TUCTIEPCHBIC CHCTEMBI), KPUCTAJIOTHIPATHI, YIIIePOTHBII
ckener, (hyHKIMOHANbHAs TpYyMNa, pajuKall, U30MEphl, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, reoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTHYECKUNA ps, TOMOJIOTH, YIJI€BOJAOPOIbI,
KHCIIOPO/I- M a30TCOJIEprKalie COeTMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yrJieBoIbl, JKUPBI, OCITKH ), MOHOMED, TIOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PpeaKUuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEeHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpAaTUMBIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  AJEKTPOJIUTUYECKAasl  JUCCOIMAlMsl,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOpUS XUMHUYECKOTO CTPOCHHUS OPraHUYeCKHX
BemiectB A.M. bytnepoBa, Teopust 3IeKTPOIUTHIECKON AUCCOIHAIINH,
[Mepuomuueckwnii 3akon J[.. MenaeneeBa, 3aKOH COXpaHEHUSI MAcChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HAHUs, JEXKalMe B OCHOBE NMOHUMaHUs IPUIYUHHOCTU U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIC IPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKUX peaKm/Iﬁ,
TCPMOJUHAMHUYCCKUX u KHMHCTHYCCKHUX 3aKOHOMCPHOCTAX Hux

IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(haKkTONIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH U
0e30MacHOM  HUCIIOJIb30BAHUM  BAKHEHIIMX  HEOPraHMYECKUX |
OPraHWYEeCKUX BEHIECTB B OBITY M MPAKTUUECKOW JEATEIbHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC ITPUHIUIIBI XUMHUYCCKOI'0 ITPOMU3BOACTBA (Ha nmpumepe
IIpOU3BOJACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, METaHOJIa, nepepa60TKH

He(pTH)

CpopMHpPOBAaHHOCTH YMEHU BBISBIISTD:

2.1

XApPaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOH?ITI/II\/JI,
OPUMECHATb COOTBCTCTBYIOIIUEC TMOHATHA IIPHU OIMMCAHUW CTPOCHHUA U

CBOWCTB HEOPraHMYECKUX U OPTaHWYECKHUX BEIIECTB U UX ITPEBPAILCHUI

2.2

B3aMMOCBSI3b XUMHUUYECKHX 3HAHUM C TIOHSATHUAMH M TPEACTABICHUSIMU
JIPYTUX MPEIMETOB JIjIsl 00JIee 0CO3HAHHOTO TOHUMAHUS U 0OBSICHEHUS

CYITHOCTHU MAaTCPpHUAJIBHOTO €AUMHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HAaUMEHOBAHUS XHMHUYECKUX COCJAMHEHUN MEXIYHapOIHOTO COr03a
TEOPETUYECKOW W TPUKIAAHOW XHMHUHM U TpUBUAJIbHbIE Ha3BaHUSA
BEILECTB, OTHOCSIIUXCS K HW3Y4EHHBIM KjaccaM OpPraHM4ecKuxX |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBICHUS (OPMYJT HEOPTraHHMUECKUX
BEUIECTB,  MOJICKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUYEeCKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBYy pPEarupyroIINX BEIECTB,
TermoBoMy 3(dekTy peakuuu, H3MEHEHHMIO CTeleHed OKUCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPpU30BaATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)KI[éHHOM COCTOHHI/II/I) U HOHOB

XUMHYECKUX DJIeMEHTOB 1 — 4 NnepnuoaoB HCpHOI[H‘-IGCKOfI CHUCTCMBI




J.1. MenpeneeBa 1 uX BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Ysl TIOHATHUSA

S-, p-, 0-3IIEKTPOHHBIC OPOUTAIIN, SHEPIETHYECKUE YPOBHH

ChopMUpOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX IEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 110

IIEPUOIaM U IpynIam

ChopMupoBaHHOCTE yMEHHUSI COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peakuyil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ IMoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJIHBIE M COKpAallEHHbIE
YpaBHEHUsl pEaKUMi HOHHOrO oOOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPBIX OTU pC€AKIHWH UAYT JO0 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha TpUMEpe

TUAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHUS TIOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX TMpUMEpax XapakTep 3aBHCHUMOCTH pPEaKIIMOHHON
CIIOCOOHOCTH OPraHUYEeCKUX COCIUHEHWNW OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TakKKe€ OT OCOOCHHOCTEH peanu3aluu

Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUSI peakLnuit

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Ifl XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaCHHBIM KilaccaM U
IpylIaM COEIUHEHHH (MpOoCThie BEUIECTBAa, OKCHUIIbI, TUIPOKCHUIBI,
COJIM; YTJIEBOJOPO/IbI, MPOCThIE 3(PUPHI, CHUPTHI, (PEHOIBI, aJIbICTUIBI,
KETOHBI, KAPOOHOBBIE KHCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIDI,

aMUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMHUYECKHM
dbopMmynaM M ypaBHEHUSM XUMHUYECKHX PEAKIHI C UCHOIb30BAHUEM

(I)I/ISI/ILIGCKI/IX BCJIIMYHH!

10.1

Macchl (00hEMa, KOTHUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBO JI0JIel pacTBOPEHHOTO BEIIECTBA MIIH IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBO nian 00BEMHOI 0JIH, BBIXOa MPOIYKTa PEAKLIUU

10.3

TeTI0BOro 3(dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO0 XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bianenue cucteMoi 3HaHUM O METOJAX HAy4YHOI'O IO3HAHUS SBICHUMN
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax MU YMEHHE
OPUMEHSTh A3TH 3HAHUS NPU IKCHEPUMEHTAIBHOM HCCIEI0BAaHUU
BEIIECTB U ISl OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOHN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

CdopMupoBaHHOCTh YMEHHSI TMPUMEHSTH (MCHOJB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEHIECTB IS SKCIIEPUMEHTAILHON MPOBEPKU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX
peaKkuui M TPOTHO3UPOBAHUS BO3MOMXKHOCTEM HMX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS TSI OOBSICHEHUS] M TIPOTHO3HPOBAHHS
SBIICHUH, MMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; I TPUHSTHUS

TPaMOTHBIX PEIICHHI MTPOOJIEM B CUTYaIIUSIX, CBSI3aHHBIX C XUMUEH

13

CdopMHpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlyYeHHE M W3YYCHHE CBOWCTB HEOPTraHWYECKUX U
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YIIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOACOIEPKAIIUX OPTaHUICCKUX BEIIECTB,
peleHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  pacClO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHWss C BEImeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIETH HCCIICIOBAHUS; TPEICTABIATH
B pa3M4HON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIM3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpOBaHHOCTh YMEHHUS OCYLIECTBIISATH I€IeHANPABICHHBIN TOUCK
XUMHUYECKOW WHGOpMAlMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U
y4eOHO-Hay4yHasi JUTEpaTypa, CPeACTBA MaccoBOW HMHGOpPMAIU, CETh
Wurtepner u japyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3amaueit

15

CchopMHpPOBaHHOCTh yMEHHMS MPOTHO3MPOBATh, AHAJIU3UPOBATH U
OLIEHMBaTh MH(OPMALMIO C MO3ULMUH HKOJOrMYECKO Oe30macHOCTH
HOCIEJCTBUIM OBITOBOM M MPOU3BOACTBEHHOU NIESATENBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepaboTKO BemecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OpPraHU3MBbI
ONpPENEIEHHBIX BEUIECTB, ITOHMMAs CMBICT IIOKa3aTesl NpeesbHOU

I[OHYCTI/IMOﬁ KOHOCHTpAlU, W IMOACHATbL Ha MIpUMEpax CITOCOOBI




YMCHBIICHHA W HNPCAOTBpAllICHUA HX BPCAHOIO BO3I[€I>10TBHSI Ha

OpraHusMm 4CJI0OBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETIb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccudpuranus XUMHYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS YHEPreTUUECKUX YPOBHEH aTOMOB (S-, -,
d-anmementoB). OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIEC 27I€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuognueckoro 3akona [I.1. Menneneesa. [IpuunHbl
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB M WX COEIMHEHUM IO
NnepuoJiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATENLHOCTD. CTENEHb OKUCICHUS

1.4

Bunel xumuueckoi cBs3u (KOBaJIEHTHAs, HIOHHASI, METAJUIMYECKasi, BOJOPOIHAS )
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIsIpHbIE B3aHMMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PpEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukaruss — XUMHYECKHMX — peakluid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMudyeckux peakiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOINHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunbHble U cla0ble QJICKTPOJIUTEI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ’IBHaﬂ, mcjIo4Has;d. CreneHb

nucconuanu. Peaknuyu HOHHOTO 0OMEHa

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAU pacTBOpPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsle u

HCHACBIIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNapaThl




1.12

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC peakinu. [loBeieHne BenecTB B cpeiax ¢

pasHbIM 3HaYeHHeM PH. MeTobl anekTpoHHOTO OasiaHnca

1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarus HEOPraHUYECKUX COCVHEHUH. Homenxiarypa

HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJe30, Me/lb) U UX coeauHeHui. Oomme

CrocoObI MOJTyYEHUS METAJIJIOB

2.3

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajJOTe€HOB, CEphI, a30Ta,
docthopa, yrmepoma W KpEeMHHA) M HX COCIUHEHHH  (OKCHIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBSI3b HCOPraHNn4€CKUX BCIICCTB, NMPUHAMICKAINX K

Pa3IMIHBIM KJIacCaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHennid. KauectseHnole

PEaAKIIMK Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUHU XUMHUYECKOTO CTPOEHUS OpPraHUYecKUX
coequuennii A.M. bytnepoBa. YriepoHbIil CKEIET OpraHuueCKON MOJIEKYJIbI.
KpatHOoCcTh XMMHUYECKOW CBSI3H. S- U P-CBsI3H. SP3-, SP2-, SP-THOpUAN3ALINH
opOuTasneit aToOMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psaa. Mzomepus u nzomepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOW rpymme. OpueHTauuoHHbIE  YPQPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukaluum opraHMYecKux BemiecTB. HomeHknarypa
OpPraHMYECKUX COEIMHEHUH (cucTemMaTHdecKas) M TPUBHAIbHbIC Ha3BaHUS

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIUKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe o

Hykieoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiineBa

3.5

Ankanpl. XUMUYeCKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, ICTUAPHUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOI'O 3aMCIICHUA

3.6

Ankennl. XUMHUUYECKHE CBOMCTBA: pCaKkn NpuCOCANHCHUS (FaJ'IOFCHI/IpOBaHI/Ie,
TUAPHUPOBAHUC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropcHus, OKUCJICHUA U
noJIMMEpU3alvu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUSA

AJIKCHOB




3.7

Ankaauenpl. XMMHUYECKHE CBOMCTBA QJIKaJMEHOB: PEAKLMM IPUCOCIUHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), TOpeHus U nonuMepusauuu. llomyuenue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMHUECKHUE CBOICTBA: peaKUy IPUCOEAUHEHUS (TaJOTeHUPOBAHUE,
TUAPUPOBAHUE, TUApATALUS, THIPOrAJIOTEHUPOBAHNE) KaK CIOCO0 MOJIy4yeHHUs
IOJIMMEPOB U JIPYrUX IOJE3HBIX NMPOAYKTOB. Peakunm 3amenienus. I'openue
aleTUIeHa KAaK HMCTOYHMK BBICOKOTEMIIEPATYpHOTO IIAMEHH Ui CBapKu U

pe3ku MetauioB. [IpuMenenue aneruneHa

3.9

Apenbsl. XuUMHUYECKHME CBOMCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOECTUHEHMs (TUIpUpPOBAaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOWCTB crTuposia. [lomummepusainus crupoia.

CriocoOblI MoTy4eHHs! U IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Crouptel. IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpUeM KaKk CHoco0  YCTAaHOBJEHMSI  HaU4UA
TUAPOKCOTPYMIBI, C  TaJOr€HOBOJOPOJAMU KaKk  CIoco0  MOJIydeHHus
pacTBOpUTENEH, BHYTPHU- W MEXMOJIEKYJIspHas Jeruaparanus. Peaknus
ropeHus. I[lomyueHue sTaHosa: peakuusi OpOMKEHUs TIJIIOKO3bl, TUApaTALUs
STWJICHA. OTWIEHIVIMKONb W TJIMLIEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®denosr. XuMu4eckue cBoicTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Aunpaeruapl. XMMHUYECKUE CBOMCTBA MPEICIbHBIX AJIbJICTHIO0B: THAPHUPOBAHHKE;
Ka4eCTBECHHBIC PEAKIIMA Ha KapOOHWIBHYIO TPy (peakiusi «cepeOpsHOTO
3epkaiiay, B3aumoaeicteue ¢ ruapokcunom meau (11). [omydenue npenenpbHbIX
QIBJICTU/IOB: OKHCIICHHE CIIMPTOB, THApATalus aneTHiIeHa. AICTOH Kak

MMpCACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIUKU OKHCJICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHl. XUMHUYECKHE CBOMCTBA MNpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHYECKHX CBOMCTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie NpeACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHUIOB. Bricmue

MMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CHocoObl MOJIyYEHHMS] CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHPOB B
NUILEBOM U map@roMepHON MpPOMBINIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpPbI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIIOT. XHUMHUYECKHE CBOWCTBA KHPOB:

TUAPHUPOBAHUEC, OKUCIICHUC. FI/II[pO.HI/B, WM OMBUICHHUC, KHUPOB KakK croco0




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIUPTOBBIX H
aJIbJIETMIHOM TPy U MOJIOYHOKUCIIOE OpokeHue. IIpuMenenue ritoko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWCAxXapuibl. [ uapomnns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHre MakpoOMOJIEKy
KpaxMasa, TIMKOT€Ha M LeJUIoio3bl. Du3ndeckue cBOMCTBA Kpaxmaiaa H
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJH3, KadeCTBEHHAs
peakius ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3BI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwttono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIINH C BOJOU, KUCIOTAMH,
peakmus TOpeHUs. AHWIMH KaK TMPEACTAaBUTENh apOMAaTHUYECKHX aMUHOB.
XWMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. [lomydeHre aMUHOB alKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M OeNKH. AMHHOKUCIOTHI KaK amM(OTEpHbIE OpPraHUYECKHE
coequHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yromme OeinKu. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpaIlvs, Ka4eCTBEHHbIE (IBETHHIC) PEaKIIUN

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJUMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI MOJYYEHHS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakIy MoJIMMepHU3aluy U nojukonaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanus OpraHUIeCKUX coeTuHeHui. Pemenne

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PAaClIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHs B TIOBCEIHEBHOM >ku3HU. [IpaBuia Oe3omacHOW pabOTHI C EIKUMH,

TOPHOYMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeIULIMHE. XUMUS U CEIIbCKOE X03MCTBO. XUMUS
B POMBIIUIEHHOCTH. XUMHUS U SHEPreTUKA: IPUPOAHBIA U MOMYTHBIA HEPTIHON
rasbl, X COCTaB 1 Ucnoib3oBanue. CocraB HeTH 1 e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHUS U 3KoJIorus. XUMHUUYECKOE 3ar PA3HCHHUC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocneactBus. Oxpana ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbI OT




XUMUYECKOTo 3arps3HeHus. I[Ipobirema OTX0M0B M TMOOOYHBIX MPOIYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBieHus] O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Merauryprus. CTEKI0O W CWIMKATHAas  IPOMBIIUICHHOCTb.
[MpombinienHass  opranuveckas xumus. CpIppE Ui OpraHUYECKOM
POMBIIIJICHHOCTH

S HHHPar### Tunbl pacyETHBIX 32129
#H##HPar#H##Pacu€Tpl Macchl BEIECTBA UM 00BEMA Ta30B IO U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCE WM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B
pEaKIuy BEIIeCTB

5.2 ###Par###PacuéTel TEmI0BOro 3PQeKTa peakuu

5.3 #H##Par#H#PacuéTel 00bEMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX PEAKITUIX

5.4 #H#Par#H#PacuéTe Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB

' peaxiuu, eclii OJTHO U3 BELECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIXO/1a MTPOTYKTA PEAKIIUN
' OT TEOPETUUYECKH BO3MOXKHOTO
#H##Par#Ht#PacuéTel Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOIYKTA

5.6 peaxiuu, eciiv OJJHO U3 BELIECTB JaHO B BUJIE PacTBOpA C ONpeAenEéHHOM
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA

57 #H##Par#H##PacdéThl ¢ UCNOJIb30BaHUEM TIOHATUI «MacCOBast TOJIS», «MOJIIpHAS

' KOHIEHTPALU», «PACTBOPUMOCTH)
#H##Par#H#HaxoxaeHre MOJICKYISIPHOU (OPMYJIBI OPraHUYECKOTO BEIIECTBA

5.8 0 €ro IJIOTHOCTHU U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB,

HJIA I10 IIPOAYKTaM CropaHusa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; 10 knace. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEepHOE 00IIECTBO

«M3parenscTBO «IIpocBenieHne



