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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma Mo XMMHHM Ha YpOBHE CpeIHEro oOuero oopa3zoBaHusl pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHuU
B Poccuiickoit ®enepauun», TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpa3zoBaTebHOM  mporpamMMmbl  cpeaHero oomero o6pazoBanusa(POIl  COO),
npeacTaBieHHbIX B denepaibHOM TrOCYIapCTBEHHOM 00Opa30BaTEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenuuu npenojaBaHus Yy4eOHOro mpeaMera «XUMUS»
B oOpa3oBaTeinbHbIX opranu3aunusax Pocculickoii ®denepannu, peaqnu3yomnX OCHOBHbIE
oOpa3oBaTeibHbIE MPOrPaMMBbl, U OCHOBHBIX MOJOXeHUH «CTpareruu pa3BUTHUSA
BocnuTanuss B Poccuiickoit @enepauuu Ha nepuon ao 2025 roxa» (PacmopsixeHue
[TpaButenscTBa PO o1 29.05. 2015 No 996 - p.).

XuMHUS Ha YpOBHE YriyOJEHHOTO M3Y4YEHHUS 3aHMMAaeT BaXXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HayyHOro obpaszoBanus yudamuxcs 10—11 kmaccoB. U3yuenue npeamera,
peanuzyeMoe B ycIoBUAX AUGdepeHIInPOBAHHOTO, MPOPUIBHOTO 00YUYEHUSs, TPU3BAHO
oOecreuuTh 0011€00pa30BATENBHYI0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJlalTallid MX K OBICTPO MEHSIIOIIMMCS YCIOBHUSM >KH3HU
B COIIMYME, a TAK)Ke JUIsl MPOAOJIKEHUSI 00yUYeHHs B OpraHU3alMsIX NpophecCuOHAIBHOTO
00pa30BaHUs, B KOTOPBIX XUMUS SABJSETCS OAHON U3 NPUOPUTETHBIX THUCLUIUIMH.

B nporpamme nmo xumuum Ha3HaueHHe IpeaMera «XUMHs» MOIYy4aeT MOAPOOHYIO
WHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBomosararomumu nonoxenuamu ®I'OC COO
0 B3aMMOOOYCJIOBJIEHHOCTH 1IeJIEH, COJlep)KaHus, pe3ysIbTaTOB 00y4YeHUs: U TpeOOBaHUM
K YPOBHIO IIOJATOTOBKH BBIIYCKHUKOB. CBHIETENBCTBOM TOMY SIBISIIOTCS CIEAYIOLINE
BBITOJIHAEMbIE POrPaMMON MO XUMHH (PYHKIIUHU:

— “H(OPMAallMOHHO-METOUYECKasl,  pealus3alus  KOTOpodl  obecreunBaer
HOJyYeHHE TMPEACTAaBICHUS O LENsIX, COJEp)KaHUHU, OOIIed cTpaTeruu oO0y4eHHs,
BOCIIUTAHUS U Pa3BUTHUS OOYYaIOIIUXCS CPEACTBAMH IpEeaMETa, U3y4aeMoro B paMKax
KOHKPETHOTO TpOdUIIs;

— OpraHM3alMOHHO-IUIAHUPYIOWIAsd, KOTOpas IPEeayCMaTpUBAET OMNpPEIEICHUE:
NPUHLUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIBHOCTH U3YUEHHs y4eOHOr0o MaTepuara,
KOJIMYECTBEHHBIX M KAaYE€CTBEHHBIX €r0 XapaKTEPHUCTUK; MOAXOA0B K (OPMHUPOBAHUIO
COJIEPKATEIbHOM OCHOBBI KOHTPOJSL W OIEHKHM OOpa3oBaTEIbHBIX JOCTHXKCHHN
o0yJarouMxcs B paMKaX MTOTOBOI aTTecTanuud B (OpMe €IUHOTO TOCYJapCTBEHHOTO
9K3aMeHa M0 XUMUHU.



[Tporpamma aiis yriay0iaEHHOTO H3yUYCHUS XUMUU

— yCTaHaBJIMBAaeT WHBAPHUAHTHOE TMPEAMETHOE COJACpKaHUEe, O00s3aTeIbHOE
JUTSI M3YYEHUS B paMKaxX OTACIBHBIX MpoduieH, mpeaycMaTpuBacT paclpeeiCHHe |
CTPYKTYPHPOBAaHHUE €r0 MO KJaccaM, OCHOBHBIM COJICP)KATEIIBHBIM JIMHUSM/pa3ieiiaM
Kypca;

— nMaéT TpUMEPHOE pachpeaesieHne y4eOHOTO BpPEMEHH, PEKOMEHIYyeMOTo
JUTSI U3yYEHUS OTACIIBHBIX TEM;

— TpejyIaraeT MPUMEPHYIO IMOCISA0BATeIbHOCTh HM3YUCHUS y4eOHOTo Marepuaia
C YYETOM JIOTUKH ITOCTPOCHHUS Kypca, BHYTPHIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

— NaéT METOJMYCCKYI0 HMHTEPIpPETAIMIO IeJeH W 3a7a4 H3Y4YCHHS IpeaIMeTa
Ha YIUIYOJIEHHOM YpOBHE C YY4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHCTEME CPEIHETO
o0mero oOpa3oBaHMs, COJEPKATEILHON XapaKTEPUCTUKH TUIAHHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 0OOpa30BaTEIbHOW MPOrpaMMbl CPEIHEr0 O0OIero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), a TakKKe ¢ y4ETOM OCHOBHBIX BHOB
y4eOHO-TI03HABATCIBHBIX JACHCTBUH O0OOYyYaromerocs I0 OCBOCHHIO COJACpPIKaHUS
npeaMera.

[To BceM Ha3BaHHBIM TIO3UIMSAM B IMporpaMMe IO XUMHUHU TPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOyYeHHEeM XHMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUSI.
3a mpezeniaMyu yCTaHOBJIECHHOM MPOrpaMMOM MO XUMHH 00s13aTeIbHON (MHBapUAHTHOM)
COCTaBIIAIONICH coJiepkaHUsi y4eOHOro mnpeaMera «XuUMHUsS» OCTAETCS BO3MOKHOCTH
BbIOOpa €ro BapUaTUBHOW  COCTABISIIONICH, KOTOpas JIOJDKHA  ONPENeNsiThCs
B COOTBETCTBUHU C HaINpaBJICHUEM KOHKPETHOTO MPO(uiis 00yUueHusl.

B cootBercTBMM ¢  KoOHUeNTyalbHbIMH  mnojioxkeHusmu  DPI'OC  COO
O Ha3HAYECHUU TPEeIMETOB 0a30BOro © yrayOJIEHHOrO YpOBHEM B cUCTEMe
muddepeHIIMpoOBaHHOTO 00yUYeHHsI Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS XUMUS
Ha ypOBHE yriayONEHHOTO M3yYEHUs HAIpaBiICH Ha pealu3alHio MPEeeMCTBEHHOCTU
C MOCJEAYIOMUM ITArlOM TMOJIYYeHHUS] XUMHUYECKOro 0Opa30BaHUS B paMKaxX U3YYCHUS
CIEIUANBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKMX JHUCIUIUIMH B BYy3aX W
OpraHu3aluiaX CpeaHEero MPoQPEeCCHOHATBHOTO 00pa3oBaHuUs. B 3Tol cBsi3u u3yueHUe
npeaMeTa «XUMHs» OPUECHTHPOBAHO MMPEUMYIIECTBEHHO HA PACIIMPEHUE U yIrayOIeHue
TEOPETUYECKOM ¥  MPAKTHUYECKOW  MOATOTOBKA  OOyYaromIuxcsi,  BBIOPABIINX
onpenenéHHbpli Mpopmib 00y4eHHs, B TOM YHCJIE€ C TMEPCHEKTUBON MOCIETYIONIETO
MOJIYYCHHsS] XUMHUYECKOTO O00pa3oBaHUsS B OpTraHM3aIUsax MPOPECCHOHATBHOTO
obOpazoBanusa. Hapsimy ¢ stum, B cBere TpeboBanmii ®PI'OC COO k mimaHUpyeMbIM
pesynbTataM ocBOoeHUs (henepanbHON 00pa30BaTEIBLHONM MPOTPaAaMMBbI CPEHETO 00IIEro
o0Opa3oBaHus W3Y4YCHUE TMpeaMeTa « XHUMHU» OPUCHTHPOBAHO TAK)KE Ha PEIICHUE 3a]1a4
BOCIIUTAHUSI W COIMAIBHOTO PAa3BUTHSA OOydaromuxcs, Ha (OpMUpOBaHHWE Yy HUX
OOIIENHTEINIEKTYaIbHBIX YMEHHH, YMEHHH palHOHAIU3allMd y4eOHOTO Tpylda W
000OMmMIEHHBIX  CIIOCOOOB  JESATEIHLHOCTH, HMECIOIINX  MEXKIUCIUIIIMHAPHBIMH,
HaJANPEIMETHBIA XapaKTep.



CocraBisromuMu - npeamMera  «XUMHUS» Ha ypOBHE YIIyOJEHHOTO HW3y4YeHUs
ABJIAIOTCS yriayOn€HHbIe Kypchl — «Opranndeckas XuMmusi» U «O01as 1 Heopranmueckas
xumusi». [lpu ompeneneHnd NOAXOMOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
CoJlep KaHUsl ATUX KYypCOB B IpOrpamMMe MO XMUMHHU 32 OCHOBY MPHUHATHI MOJOKEHUS
OI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOro ypoBHEH U3yUeHHs IPEIMETa.

OcHoBy cojepkanus KypcoB «Opranundeckast XuMmusi» 1 «O0111ast 1 HeOpraHuyeckast
XUMHS» COCTABIIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUW WU YMEHHM, OTHOCSIIMXCS
K 0a30BOMY YPOBHIO U3y4Y€HUsS IPeIMETa. ITa CUCTEMA 3HAHUH TMOJydaeT onpeaenéHHoe
TEOPETUYECKOE TOTIOJTHEHHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINIA
00BEM (aKTONOru4YecKkoro marepuana. Tak, Ha yriayOJnEHHOM YpOBHE HW3Yy4YEHUs
npenMera obecriedyeHa BO3MOXKHOCTb 3HAUYMTENIBHOTO YBEJIWYEHUsT 00bEMa 3HAHUN
0 XMMHUYECKUX DJIEMEHTaX M CBOMCTBaX WX COCJUHEHUN HA OCHOBE PACHIMPEHHUS U
yriayOiaeHusi TMpeACTaBICHUH O  CTPOCHHMM  BEIIECTBA,  XUMHUYECKOM  CBSI3U
U 3aKOHOMEPHOCTSIX TPOTEKaHMUs pPEaKUUid, pacCMaTpUBAEMbIX C TOUYKH 3pEHUS
XUMHYECKOM KHHETHKM M TEPMOJMHAMUKHU. V3yueHue nepuoanveckoro 3akoHa H
[leprionyeckoil CHUCTEMBl XUMHUYECKHUX OJEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXaHMWYECKUX TMPEACTABICHUAX O CTPOCHMM aToMa. XHUMH4YecKas CBSI3b
OOBSCHAETCS C TOYKH 3PEHUS DHEPreTMYECKUX HM3MEHEHUU mnpu e€ oO0pa3oBaHUU U
pa3pyllieHnH, a TakkKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii JonojiHAeTcS (OPMHUPOBAHUEM MPEACTABICHUN 00 HSIEKTPOXUMHYECKUX
npoleccax M AJIEKTPOJIU3e PAcIsIaBOB U PacTBOPOB BellecTB. B Kypce opranmyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH COEIMHEHUN yIesieTcsi 0co0oe
BHUMaHHE BOIpocaM 00 O3JIEKTPOHHBIX A(QeKkTax, O B3aUMHOM BIHMSHUM aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIuii.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIEp)KaHHE KYypCOB XHMHUH YIITyOIEHHOTO
YPOBHSI M3YYEHHs JUIsl KJIACCOB OIpeAeN€éHHOro mpoduiis (TjIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOTHEHUN K O0IIeH cucTeMe MpeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BIIMSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COAEPKAHUM MpeaMeTa Uisi KJIaccoB
XUMHUKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh JJIEMEHTHI y4eOHOTO
Martepuaia mo oomen xumun. [lpu u3yuennn npeameTa B JaHHOM Cllydae akIeHT OyaeT
clenaH Ha OOIIHOCTb METOJOB IO3HaHUS, OOIIHOCTh 3aKOHOB W TEOPHM B XUMHUHU U
B (M3HKE: aTOMHO-MOJIEKYJISipHAasi TeOpHsl (MOJCKYJIsIpHas Teopus B (PU3UKE), 3aKOHBI
COXPaHEHUSI MAaCcChl M DHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOJIH3a, MPEACTABICHUS
O CTPOECHHH BEILECTB U JIPYTOE.

B To e BpeMs B COAEpXKaHUU MpeaMeTa Il KIaCCOB XMMHUKO-OMOJOTHYECKOI0
npodusis GoNbIIMK yAEeNbHBIN Bec OyIeT MMeTh opraHudeckas xumus. B sTom ciydae
MIPEIOCTABISAETCS BOZMOXKHOCTB JIJIsl 00s1€€ 00CTOATEIbHOTO PACCMOTPEHHSI XUMHUUYECKOU
OpraHu3ally KJIETKM Kak OMOJOTMYECKOM CHCTEMBI, B COCTAaB KOTOPOW BXOJT,
K TpUMEpy, TaKhe CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JUNUABI, OCTKH, YTJICBOIBI,
HYKJIEUHOBBIE KHUCIOTBI M Jpyrue. I[lpm 3ToM 3HaHUS O cocTaBe U CBOMCTBax
IIPEICTaBUTENECH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIy>)KaT OCHOBOM
JUTSL U3y4YEHUs CYIIIHOCTH IIPOLIECCOB (DOTOCUHTE3A, JbIXaHUs, TUIEBAPEHUSI.



B mnnane (¢opmupoBaHHMS ~OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIllEHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS] HAYUYHBIX
3HAHMM H3y4yeHue npenMera «XUMHUsS» Ha YrayOJE€HHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMH TMpeaMETaMH, BXOJISIIMMU B COCTaB
npeaMEeTHbIX  oOnacTeil  «ECTeCTBEHHO-Hay4yHbIEe TMpeaMeTsl», «MaremaTtuka U
nHpopMatuka» u «PycCKkuil S3bIK U JIUTEPATYPaAy.

[Ipu n3ydenunn yuyeOHOro npeamera «XuMHus» Ha yriiyoJIEHHOM YpPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a1a4eii
NEePBOCTENIEHHOW 3HAYMMOCTH SBJsieTCsl (OPMUPOBAHUE OCHOB HAyKHW XHMHUU Kak
00JlacTU COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOU NESITEIHHOCTH YeJOBeKa W
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. PemieHue 3Toit 3a7aun Ha yriayOaéHHOM
YPOBHE M3Yy4YEHUS MPEAMETA MPEATNOIAraeT peaanu3alrio TaKuX 1eIeH, Kak:

— ¢dopMupoBaHUE  TPEACTABICHUN: O  MaTEepUAJIbHOM  €IMHCTBE  MHpAa,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBIICHUW TPHUPOJbI, O MECTE XUMUH B CHUCTEME
€CTEeCTBCHHBIX HAayK W €€ BeAylled poJM B OOECIEUEHUHM YCTOWYHMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TMPOOJIEM HKOJOTHUYECKOM, DHEPreTUUeCKOW M THUIIEBOU
0€30MacHOCTH, B PAa3BUTHUM MEJUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPrHH, B OOCCICUCHUH PaAlMOHAIBLHOTO MPHUPOOTOIb30BAHMUS,
B (OpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJAHON CpelIE;

— OCBOCHHME CHUCTEMBI 3HAHMI, JEXKaIIUX B OCHOBE XMMHYECKON COCTaBIISAIOUIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUN, 3aKOHOB U TEOPUH
XUMUH, COBPEMEHHBIX NPEACTABIECHUNA O CTPOCHHMH BEILECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJEKYJSIPHOM, HAAMOJICKYJISIPHOM, O TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHMS XUMUUYECKUX PEAKIUN, O XUMHUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00 OONIMX HAYYHBIX MPUHIUIAX
XUMUYECKOTO MPOU3BOJACTBA;

— ¢dopMupoBaHUEe y OOYYAIOIIUXCS OCO3HAHHOTO IMOHUMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HAEH W Tpodiem
COBPEMEHHOW XHWMHH, ISl OOBSICHEHUS W TMPOTHO3HPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOIY; TPAMOTHOTO PEIICHUS MPOOJieM, CBI3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHUS, aHAIW3a M OLEHKU C MO3ULHUA 3KOJIOTHMYECKOM O€e30MacHOCTH
MOCJICACTBUN OBITOBOH M TIPOM3BOACTBCHHOM JCSATEILHOCTH 4YEIOBEKa, CBSI3aHHOM
C XUMUYECKUM NPOU3BOACTBOM, UCIOJIb30BAHUEM U NIEPEPAOOTKON BEIIECTB;

— yriuyOJieHWe MPEeCTAaBICHUNH O HAyYHBIX METOJaX I[MO3HAHUSA, HEOOXOIMMBIX
JUIsT IPUOOpETEHUsT yYMEHHWA OPHEHTHPOBATHCS B MHPE BEHICCTB W OOBSICHEHUS
XUMHUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJIE, B NMPAKTUYECKON JIEITEIBHOCTH U
MMOBCEHEBHOM KU3HHU.

B nnane peanuzanuu nepBoouepeHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIINX PYHKIUMI
LETTOCTHOM CUCTEMBI CpeHEro 00111eTr0 00pa30BaHusl MPU U3YUEHUHU MTpeaMeTa «XUMUS»



Ha yTiyO0JIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKUE EIU U 3a/1a4H,
KaK:

— BOCMHTAaHHE YOSKAEHHOCTH B MO3HABAEMOCTH SIBIICHUWA TPUPOIBI, YBaXKCHUS
K TIPOIIECCYy TBOPYECTBA B O0OJIACTH TEOPETHYECKUX WM TPHKIAJHBIX HCCIICIOBAHUN
B XUMHUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— Ppa3BUTHE MOTHBAIUU K OOYUYCHUIO Y TIO3HAHMIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO
Y CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS OOIIEUEIIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKHX
criocoOHocTe oOydaromuxcs, (OPMUPOBAHHWE Y HHUX CO3HATEJIBHOTO OTHOIICHUS
K €aMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpPAa30BaHHMIO KaK YCIOBHUIO YCIICIITHON
npodecCHOHATBPHOW W OOIIECTBEHHOW JCSITCIIBHOCTH, OTBETCTBEHHOTO OTHOIICHHSI
K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 3TOPOBOM 00pa3e KU3HU;

— (QopMHpOBaHHE YMEHHUI M HaBBIKOB Pa3yMHOT'O MTPUPOIOIIOIL30BAHUS, PA3BUTHE
OKOJIOTHYECKOM  KYJIBTYpbI,  NPHOOPETCHHWE  OMbITa  OOIICCTBEHHO-ITOJIC3HOMN
HKOJIOTUYCCKOM JIeSITeIIbHOCTH.

OO011ee 4YKMCIIO YacoB, PEKOMEHAOBAHHBIX IS M3YYCHHUS XUMHUU Ha YTIyOJEHHOM
yposue, — 204 gacos: B 10 kinacce — 102 yaca (3 waca B Hezento), B 11 kimacce — 102 yaca
(3 vaca B HezeIO).



COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH

[IpenmMeTr M 3HaYeHUE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOr000pa3uu
OPraHUYECKUX COETUHEHU .

DNEKTPOHHOE CTPOCHUE aToMa yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHUS.
BasieHTHBIE BO3MOXHOCTM aroMa yriepoja. XUMHUYECKas CBSI3b B OPraHUYECKUX
coelMHEeHUAX. Tumbel ruOpUaM3alMK aTOMHBIX OpOuTaleld yriepona. MexaHU3MBbI
o0pa3oBaHUsl KOBaJEHTHOW CBsI3M (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). Tumbl
NEepEeKpbIBaHMS aTOMHBIX OpOuTaned, 6- U m-cBsi3u. OauHapHasi, ABOWHAs M TpoitHas
cBs3b. CriocoOBl pa3pbiBa CBs3e B MOJIEKYJaxX OpraHuyeckux BeiiecTB. [loHsThe
0 cBOOOJTHOM paaukale, Hykieoduie u dmekTpoduie.

Teopust cTpoeHust opraHnyeckux coenuHeHuid A.M. BytnepoBa U COBpEMEHHBIE
IOPEACTABICHUS O CTPYKTYpe MOJEKYJI. 3HAYEHHWE TEOPUU CTPOEHHS OpPraHUYECKHUX
coelMHEeHUN. MonekynspHble U CTPYKTypHble (opmyinbl. CTpyKTypHbIE (OPMYITbI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpalml€éHHas, ckeneTHad. HM3omepus. Bunbl
U30MEPHUH: CTPYKTYpHAasi, NMPOCTPAHCTBEHHAs. DJIEKTPOHHbIE A(h(PEKTh B MOJIEKYJax
OpraHUYeCKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHBIN 3 (HEKTHI).

[IpencraBienne o  kiIaccupUKAIMK  OpPraHMYECKHX  BemiecTB.  [loHsTHE
o (dynkuuoHanbHOUM Tpymnmne. ['omonorusa. I'omonoruueckue psiasl. CucreMarnyeckas
HOMeHKatypa opranndeckux coenuHenunii (IUPAC) u TpuBHanbHbIe Ha3BaHUS
OTJEJIBHBIX IPEACTABUTEIICH.

OcobOenHoctd ¥ KiIaccUUKAIMs OpraHUYecKux peakiui. OKHUCIUTETBHO-
BOCCTAHOBUTEIIHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YUYEeHUS BeleCTB M UX NPpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3iiaMu OpraHUYEeCKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
ONBITHl IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IpPU HarpeBaHuu (IUJIaBIEHUE,
oOyTIuBaHNE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHUYECKHUX BEIIIECTB.

YriaeBoaopoasl

Anxanbl. ['omonoruyeckuid psii  ankaHoB, oOmas ¢GopMmyrna, HOMEHKIATypa
¥ u30Mepus. DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuan3anns aTOMHBIX OpOWTaNel yriepona, c-CBi3b. Kongopmepvl. Ousnyeckue
CBOWCTBA QJIKAHOB.

XWMUYECKME CBOWCTBA AJKAHOB: PEaKUWM 3aMEIICHUS, HW30MEPU3ALMU,
JNETUAPUPOBAHMS, IUKIU3AlMK, MHPOJIN3a, KpPEKUHra, ropeHus. [lpeocmasnenue
0 Mexanusme peakyuli paouKaibHO20 3AMeUjeHUs.

Haxoxnenue B mpupoje. CnocoObl NoaydyeHUs: 1 IPUMEHEHUE alIKaHOB.

! Kypcusom B m1aHHOM TEKCTE BBIJENIEHBI 3JIEMEHTHI COACPIKAHUS YIeOHOrO MaTepraia, KOTOPhIe H3y4aroTcs
B O3HAKOMUTENLHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB IpeaMETHBIX pe3yapTaToB ocBoeHust OOIT COO.



Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzoMepuss. OcoOeHHOCTH
CTPOCHHSI M XHMHYECKUX CBOWCTB MaJIbIX (LIMKJIOMPOINAH, MUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOreKcaH) IuKIoadkaHoB. CrocoObl TMOJYyYeHUS U TMPUMEHEHUE
LUKIIOAJIKAHOB.

Ankensl. ['omonormyeckuii psj ajakeHoB, oOmas GopMmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ aJIKEHOB, SP-THOpHau3aius
aTOMHBIX opOuTaneil yrieponaa, 6- U n-cBsizu. CTpyKTypHas W reoMerpuyueckas (Luc-
TpaHc-) uzomepus. OU3NYECKUE CBOMCTBA AJIKCHOB. XMMHUCCKHAE CBOMCTBA: peakiluu
PUCOCANHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHHUE TMPHU JBOMHOM CBS3M, MOJUMEpHU3AIUU U
okucienus. [Ipeocmasnenue o mexanusme peaxkyuu 271eKmpo@duibH020 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMM Ha JBOMHYIO CBs3b. CrnocoObl
MOJIYYEHUS] U PUMEHEHNE aJIKEHOB.

Anxanuensl. Knaccupukamus ankaaueHoB (CONPsKEHHBIE, HW30JUPOBAHHBIE,
Kymyauposanuvie). OCOOSHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYCCKUX CBOMCTB
conpspkEHHBIX AueHoB, 1,2- u 1,4-npucoenuuenue. I[lomumepusamus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJKaIuEHOB.

Anxunbl. ['oMonoruueckuil psja ajkuHOB, oOmas Gopmyna, HOMEHKIATypa
U U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKHUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaned yriepoaa. dusmyeckue CBOWCTBA aNKUHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU NPUCOCAUHEHUS, OUMEpPU3ALUUA U TPUMEPHU3ALNH,
okucneHnd. KucnoTHele CBOMCTBa alKMHOB, MMEIOIIUX KOHLEBYH) TPOWHYIO CBS3b.
KauecTBeHHbIE peakiMu Ha TPOMHYIO CBSI3b. CHOCOOBI TMONY4YEHHS] W TMPUMEHEHUE
AJIKAHOB.

ApomaTHyecKue YIriieBOJOpOoaAbl (apeHsbl). I'oMoioruueckuit psjg apeHoB, oOIias
dbopMyna, HOMEHKJIaTypa ¥ U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbI OeH3omna. [lpasuno apomamuunocmu, npumepvl apoMamuieckux cOeOUHeHuUll.
dusnyeckue CBOWCTBAa apeHOB. XHMMHYECKHE CBOWCTBAa OCH30JIa W €r0 TOMOJIOTOB:
peaknuu 3aMeleHrss B OCH30JbHOM KOJBIE M YIJIEBOJOPOIHOM paguKaje, peakiuu
MPUCOCUHEHNUS, OKUCIECHUE TOMOJIOTOB OeH3ona. [Ipedcmasnenue o Mmexanusme
peaxyuti 21ekmpo@uivHozo 3ameweHus. llpencraBieHne 06 OpUEHTUPYIOIIEM JICHCTBUH
3aMecTHTeNied B OCH30JIBHOM KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PaJUKAJIOB,
KapOOKCWJIHHOW, THUAPOKCUIBHON, aMHUHO- W HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XHMHYECKUX CBOMCTB cTHpoia. llomumepusarnus ctuposa. CrocoObl
MOJIyYEHHUS U MPUMEHEHHE apOMATUUECKUX YIII€BOJOPOIOB.

[Tpuponnsiii Ta3. I[lomytHeie HedTsHBIE Ta3el. HedTs m e€ mpomcxoxaeHUe.
Kamennsiii yroas u mpoaykTel ero mnepepadoTku. CmocoObl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKUW), PpUPOPMHUHT, MUPOIIU3.
[TponykTsl nepepabOTKU HEPTH, UX MPUMEHEHUE B MPOMBIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMU yTIIE€BOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE  TaJOTeHIPOU3BOJHBIX  YIIIEeBOAOPOaOB. Peakuuu
3aMEILEHHs rajJoreHa Ha THIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .



JleiicTBue Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO M CIUPTOBOIO pacTBOpa MIENOYH.
BzaumopeiictBue  OurajoreHalkaHoB ¢~ MarHMeM W UUHKOM.  [lomamue
0 MemannoopeaHudeckux  coeouHenusx. VICOAb30BaHHWE  TaJOT€HIPOU3BOIHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCNEePUMEHTAIbHbIE METO/IbI H3YUYEeHHUS BEIIeCTB M UX MPeBpAaIieH it

N3yuenne Gpuznueckux CBOMCTB yIiIeBOAOPOIOB (PACTBOPUMOCTH), KAUYECTBEHHBIX
peaxIuii yriaeBoI0poA0B PA3IMIHBIX KJIacCOB (0OeclBeunBaHNUE OPOMHOMN MW HOIHOU
BOJBI, pacTBOpa IEPMaHTAaHATAa KalWs, B3aWMMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)), kauecTBeHHOE OOHaApy>KEHHE yriiepoja U BOAOPOJIA
B OpPraHMYECKHMX BEIICCTBAX, IOJIYYCHHE OTWJICHA W H3yYeHHWE €ro CBOWCTB,
O3HaKOMJIEHHE ¢ KOJUTeKIUsIMHU «HedTe» 1 «Yromby, ¢ o0pa3iamu miacTMace, KayuyKoB
U pPE3UHBI, MOJCIUPOBAHUE MOJICKYJ YIJICBOJIOPOJOB M TaJOTCHIIPOW3BOIHBIX
yTI€BOI0POIOB.

Kucnopoaconepxaime oprannyeckue coeMHeHUs1

[TpenenbHBIC 0JTHOATOMHBIC CITUPTHI. CTpOEHUE MOJICKYJ (Ha IPUMEpPe METaHOJa U
staHona). ['oMmonorumueckuit psan, oOmas ¢opMmyna, H30Mepus, HOMEHKJIATypa
u  kinaccupukanus. DuU3HUECKHEe CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CITHPTOB.
Bogoponnbie cBsi3M MEXIy MOJIEKYJaMU CHUPTOB. XUMHUYECKHE CBOMCTBA: pEaKIMH
3aMelleHus], JAeTujpaTalii, OKHUCJICHHs, B3aUMOJICUCTBHE C OPraHUMYeCKUMH U
HEOpraHMYEeCKUMHU KuciaoTamMu. KauecTBEHHas peakiuss Ha OJHOATOMHBIE CIUPTHI.
JleificTBue STaHONIa W METaHOJA Ha OpraHu3M uyesioBeka. CrocoObl TONYYEHHS WU
NpUMEHEHHE OJTHOATOMHBIX CITUPTOB.

IIpocTeie >dupsl, HOMeHKIaTypa u wu30oMepus. OcoOeHHOCTH  (U3UYECKUX
Y XUMHUYECKHX CBOMCTB.

MHOTr0oaTOMHBIE CIIUPTHI — STUJICHTIUKOb U ruiepuH. Ousndeckue u XMMUUECKHe
CBOMCTBA:  peakIMu  3aMEUICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH H
HEOPraHMYECKUMHU KHCIOTaMH, KAa4eCTBEHHAs pEaklUs Ha MHOTOATOMHBIE CIHPTHI.
Ilpeocmasnenue o mexanuzme peaxyuil HyKieopuibHo2o 3ameujerus. JleicTBue
Ha opra’u3M 4enoBeka. CriocoObI MOIyYeHUS M MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYIIbI, B3aUMHOE BIMSIHUE THAPOKCOTPYIIBI U OEH30JIBHOTO
anpa. Ousnueckue cpoiicTBa (eHoma. OCOOEHHOCTH XMMHYECKUX CBOMCTB (heHoma.
KauectBennbie peaknuu Ha ¢eHon. ToxcnyHOCTh (eHoma. CrmocoObl MOMydeHUs H
npuMmeHeHue ¢penona. DeHonpopmanpaeTuIHAS CMOIA.

KapOoHubHbIE COEAMHEHUS — QIBJCTHUABI M KETOHBI. DIJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW Tpymmbl. [ OMOIOTHYECKHE PSAAbI alTBJACTUIOB M KETOHOB, OOIIas
dbopmyna, mzomepust 1 HOMEHKIaTypa. PU3NUecKre CBOMCTBA albJCTHIOB U KETOHOB.
XVWMHUYECKHE CBOMCTBA aibJACTUOB M KETOHOB: pPEAKIHUH MPUCOCIUHCHUS.
IIpeocmaenenue o mexanuzme peaxyuil Hykieopuivnozo npucoeounenus. OKUCICHUE
aNbJICTUIOB, KAYEeCTBCHHBIE pEaKIUu Ha anmpAeruabl. CrocoObl TONYYCHHS W
MPUMEHEHHUE aJIbJICTHIOB U KETOHOB.



OnHOOCHOBHBIE TMpeeabHbIE KapOOHOBBIE KHUCHOTHL. (OCOOEHHOCTH CTPOCHUS
MOJEKY1 KapOOHOBBIX KHCIOT. M3oMepuss u HoMeHKIaTtypa. Du3nyecKkue CBOMCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCIOT. BoJOpOAHBIE CBSI3UM MEXIY
MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKalUy, peakIud ¢ YYacTHEM YIJIEBOAOPOJHOIO  pajauKala.
Oco0eHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2aioceHaHsuopuoax, amuoax, Humpuiax.
MHoroo0pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMpEAEIbHBIX W
apOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHCJIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpeacTaButenu BeICIINX KapOOHOBBIX KHUCIOT: CTEAPUHOBAsS, MAJIbMUTHHOBAS,
OJIEUHOBAS, JIUHOIe6AS, TUHOAEHO8AsT KUCIOThl. CHocoObl MOJyYEeHUS U MPUMEHEHUE
KapOOHOBBIX KHCJIOT.

Cnoxueie 3¢pupsl. ['omonormyeckuit psua, oobmas dopmyna, u3OMepus Hu
HOMEHKJaTtypa. uzndeckre U XUMUYECKUE CBONCTBA: TUIPOJIU3 B KUCTION U 111€JIOYHOM
cpene.

Kuper. Ctpoenue, ¢u3MYECKUE U XUMUYECKHE CBOWCTBA >KUPOB: THUIPOJIH3
B KUCJIOM W mIeno4yHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COJEPIKAIIUX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKupbl B pupoe.

MBlIIa KaK COJH BBICIIMX KapOOHOBBIX KHCIOT, UX Molomiee aeiictue. Ilonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

OO6mast xapakrepucTuka yrieBojoB. Kinaccudukamus yriaeBogoB (MOHO-, Iu-
U Tonucaxapuibl). MoHocaxapuibl: TJIOKO3a, (QPYKTO3a, earakmosa, pubosa,
oezoxcupubosza. Puznueckre CBONCTBA M HaxoxkaeHue B mnpupoge. DoTocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MOJeKylbl
2noKo3bl, npoexyuu Xeyopca, o- u [-aHomepwi 2n0K03bl. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAKIMU C Y4YaCTUEM CIHPTOBBIX W aJIBJACTUIHOW TPYI, CIHUPTOBOE U
MOJIOUHOKHCIIOE OpoxkeHue. [IpuMeHeHne ritoKo3bl, €€ 3HaUeHHUEe B KU3HEIEATETbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a MU .J1akmo3a. BoccTaHaBiIMBaKOIIUE U
HEBOCCTaHABJIMBAIOIIKE aucaxapusl. ['uaponus nucaxapuaos. Haxoxaenue B npupoe
n mnpuMmeHnenue. llonmucaxapuapl: Kpaxmall, IJIMKOreH M 1Hemwnono3a. CrpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, TJIMKOT€Ha U LEeJUTIoN03bl. PU3nyecKrue CBOMCTBA Kpaxmaia U
LEJUTI0JIO3bl. XUMUYECKHME CBOMCTBA Kpaxmaja: TUAPOJIM3, KAYECTBEHHAs pPEaKUUs
¢ unoaoM. XWMHYECKHE CBOWCTBA IEJTIONO3BI: THIAPOIW3, TOJNy4eHHe I(PUPOB
11esuTr0II0361. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NpeBpalleHuil

PacTBoprMOCTh pa3nuyHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHE JTUJIOBOTO CIHPTAa B albJeruj Ha pacKajl€¢HHOM MeJIHOW MpPOBOJIOKE,
OKHCJICHHE HSTWJIOBOTO CHHUpPTAa JAUXPOMATOM Kaiausi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha aiupJeruabl (C THAPOKCHIOM
nuammuHcepeopa(l) u ruapoxkcuaom Menu(Il)), peakuusi ravuepuHa ¢ THAPOKCHIOM
Menu(Il), xumuueckue CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE



pactBopa TIOKO3bl ¢ rujpokcunoM menu(Il), B3ammomeiicTBue kpaxmana C HOJAOM,
pelIeHre AKCIIEPUMEHTANBHBIX 334a4 no TemMaM «CrnupThl U QeHobl», «KapOoHoBbIE
KUCIOTBI. Cll0>KHBIE 3(DUPBI».

A3oTcoep:kalye OpraHuyeckue coeJuHEeHM s

AMHHBI — OpraHMYecKhe MpPOU3BOJAHbIE ammuaka. Kraccuduxanus amMUHOB:
anudaTUuecKue W apoMaTUYECKHE; MEePBUYHbBIC, BTOPUYHbIE M TpeThuuHble. CTpoeHHe
MOJIeKyd, obOmas ¢dopmyna, H30MepHs, HOMEHKIaTypa U (U3WYECKUe CBOMCTBA.
XUMHYECKOE CBOMCTBA annaTUUueCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKIJIMPOBAHMUE,
B3aMMO/ICMICTBUE TEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. CONM alKuIaMMOHMUSL.

AHWINH — TPEJACTaBUTENb aMUHOB apoMaThyeckoro psaa. CTpoeHUE aHWIMHA.
B3anMHoOe BiMsiHUE TPYIIN aTOMOB B MoJieKysie aHwinHAa. OCOOEHHOCTH XMMHUYECKHUX
cBoMcTB aHuiuHa. KauecTBeHHBbIE peaknuu Ha aHWIMH. CHocoObl MOJy4YeHUs |
npuMeHeHne anudaTuyeckux aMuHoB. [loydeHne aHuIMHa U3 HUTPOOCH30IA.

AmuHokuciaoTel. HomeHknatypa u uzomepusa. OTAEIbHBIE MPEICTABUTEIHN (-
AMUHOKHCJIOT: TJIMIUH, aJaHuH, QeHUlIAIaHUH, Ceput, 2AymamMuHo8as KUCiIoma, JTU3UH,
yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-amunoxuciomsi. uznueckue
CBOMCTBAa AaMHUHOKHCJIOT. XHUMHYECKHE CBONCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX
OpraHUYeCKUX COCTUHCHMH, pEeaKIus TMOJIUKOHJSHCAINN, O0pa30BaHHE MENTUIHON
CBsI3U. buonornyeckoe 3Ha4YeHHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TTENTUIOB.

benku xak npupoaneie nonumepsl. [lepBrudHnas, BTOpudHasi U TpPETUYHAS CTPYKTypa
O0enkoB. XUMHUYECKHUE CBOWCTBA OEJIKOB: THUAPOJW3, JEHATypalus, KaueCTBEHHBIS
peakIuu Ha OeJIKH.

Ionsmue 00 aA30mcooeparHcaujux 2emepoYUKIULeCcKUx COCOUHECHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hykneunogvie xuciomosi: cocmas, cmpoeHue
U buonocuYecKas pono.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YYCeHUA BeLeCTB M UX NPpeBpalleHuil

PactBopenmne OenkoB B BOje, ACHATypalusi OCJIKOB MPU HArPEBaHHUH, IIBETHHIC
peakuuu Ha O€NIKH, PelIeHne SKCIEPUMEHTAIBHBIX 3371a4 TI0 TeMaM «A30TcoepKalimne
OpraHUYecKHe CoeNUHEHUs» U «Pacrno3HaBaHHe OPraHUuYeCKUX COEAUHEHUID.

BricokomoJieKkyJIIpHbIE COeTUHECHUSA

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIUMEpPU3alUH, CPEIHIS MOJIEKYIJISIpHAs Macca.
OcHOBHbBIE METOAbl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCIMHEHHN — MOIUMEpU3alus U
NoJNMKOHAeHcauus. [Ipedocmasnenue o cmepeopeyisipHOCMU U  HAOMOJEKYIAPHOU
cmpyKmype noaumMepos, 3a8UCUMOCb CBOUCE NOIUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[lonumepnbie  matepuansl.  Ilmactmaccsl  (MONMMATHIICH,  MOJUIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOI, MOJIMMETUIIMETAKPUIIAT, MOJIMKapOOHATHI,
NoNMATHIICHTEpeTanaT). Y TUIN3alKs U epepadoTKa MIacTUKa.

DnacToMephl: HATypajbHbIM KaydyK, CUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U cunuxonsi. Pe3una.



BonokHna: HaTypanbHble (XJOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Ilonumepwl cneyuanvhoeo Hazuauenus (meguon, Keenap, 1eKMPONPoeodsujue
noaumepwl, buopasiazaemvle HOIUMEPDL).

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M UX MpeBpAaleH il

O3zHakomIleHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIlIEHNE SKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMe «Pacno3HaBaHue MJ1acTMacC U
BOJIOKOHY.

PacuérHble 3a1a4u

Haxoxxnenue MoneKkyasspHO (pOpMyIibl OpPraHUYECKOr0 COEAMHEHHS IO MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJEHHUE MOJIEKYJSIPHOU (HOpMYJIbI
OpraHUYecKOro COeUHEHUs Mo mMacce (00bEMY) IPOJYKTOB CrOPaHUs, MO KOJIUYECTBY
BeniecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIMU W/MIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (OpMYJbI OPraHMYECKOro BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MJIU CIIOCOOOB MOJTYyUYEHHUS, ONPEACIICHUE JOJIU BBIX0a MPOAYKTA
peakiuu OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzamus MeXnpeaMETHBIX CBS3€dM IIPU M3YYCHUM OPraHUYECKOM XUMHUHU
B 10 Kyacce OCyIIeCTBISETCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAaYYHBIX
IOHATHUM, TaK U IOHATUH, NPUHATHIX B OTIEJIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LKA,

OO0mue ecTecTBEHHO-HAy4YHbIE IOHSATHUS: SIBIIEHWE, HAy4YHBIH (HakT, THUIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHHTE3, Kiaccuukaius, HaOIIOIEHHe, HW3MEpPEHNUE,
JKCIIEPUMEHT, MOJIEJIb, MOJAEIUPOBAHUE.

dusznka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTreTUYECKUI
yYpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSTHUE BEIIeCcTBa, (U3HMUYECKUE
BEJINYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPTHUsI, Macca.

buonorusa:  kmerka, oOpraHumsM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIH W TEeTepOoTpOdHBI THUN NHTAaHUS, OpOKEHHUE,
doTocuHTE3, TBIXaHUE, OCNKH, YTIIEBOIbI, JKUPBI, HYKJICUHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hsle HCKOTIaeMble, TOILIHBO.

TexHonorus: NuileBble MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAaHUS, MOIOIIUE
CpeacTBa, MaTepyabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnvyeckne OCHOBbI XUMHH

Atom. CocTaB aTOMHBIX A€p. XUMUAUYECKUHN dieMeHT. M3otonwl. Kopnyckyisapro-
B0IHOBOU  OyanusM, 080UCMEEeHHAsl hnpupooa daekmponda. CTpoeHue >SIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHMCJIa. JHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukamuss XUMUYIECKHX 3JIeMEeHTOB (S-, pP-, d-, f-amemenTsI).



Pacnipenenenue 371€KTPOHOB MO aTOMHBIM OpPOUTANSIM, HPUHYUN MUHUMYMA DHEPUl,
npunyun Ilaynu, npaeuno Xynoa. DIEKTPOHHbIE KOH(PUIypallMd aTOMOB 3JIEMEHTOB
NEePBOr0—4eTBEPTOrO NEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(Urypauluu HMOHOB. [lowsamue 00 2Hepauu UOHU3AYUU, IHEPeUU CPOOCMEBA
K 971eKmpoHy. DNEKTPOOTPULIATEIBHOCTb.

Ileppuonnueckuit 3akoH U llepuoguueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CBsA3p NEPUOANYECKOrO 3aKOHa U Ilepmoandeckod CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHSI CBOMCTB XMMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM M IepuoAaM. 3HAYEHHE MEPUOJUYECKOrO  3aKOHA
J.1. Menneneena.

XuMuueckas CBSI3b. BHIBl XUMHUYECKOM CBSI3M: KOBAJICHTHas, HWOHHas,
MeTalinyeckas. MexaHu3Mbl 00pa30BaHUS ~ KOBAJIEHTHOM  CBSI3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIM. DHeprus W JuMHa cBs3U. [lonsipHOCTH, HANpPaBIEHHOCTh
U HACBIIAEMOCTh KOBaJIEHTHOM cBsi3u. Kparasle cBa3u. BopopoaHas CBs3b.
MeXMONeKyIsIpHbIE B3aUMOAECHCTBHUS.

BaneHTHOCT, M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. [ ubpuouszayus amomHbIX
opbumaneti. CBS3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM
(Ha mpuMepe COeIMHEHUN 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpenacraBieHne O KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBareiab, JUTraHiubl. Koopouumayuonuwoe uucno. Homenxnamypa
KOMNJIeKCHbIX ~ COeOuHeHuti.  3Ha4yeHUE KOMIUIEKCHBIX  coenuHeHuil. [loHsiThe
0 KOOPJIMHALIHOHHON XUMHUH.

BemecrBa ~ MOJNEKyIpHOTO M HEMOJEKYJSIPHOTO  CTpPOE€HUA.  THIbI
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsTne o gucHepcHbIX cuctemax. VCTUHHBIE pacTBOpHL. [Ipedcmasnenue
0 KoaouoHvlx pacmeopax. CrnocoObl BEIpaKEHHUS] KOHIICHTPAIIUA PACTBOPOB: MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacpleHHbIe 1 HEHACHILICHHBIE
pPacTBOPBI, paCTBOPUMOCTb. KpHUCTamoruaparsl.

Knaccudpukanuss u HOMEHKIaTypa HEOPraHMYECKMX BEUIECTB. |pHBHANIbHBIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEICH HEOPIraHUYECKUX BEILIECTB.

Knaccuduxamms XuMHUIeCKUX peaKIuii B HEOPTaHUYECKON U OPraHMYeCKON XHUMUH.
3aKOH COXPaHEHHs MAcChl BELIECTB; 3aKOH COXPAHEHUS W NPEBPALLEHUS HSHEPruu
Opu  XUMHUYECKUX  peakuusix. TemnmoBele  3(PQGEKThl  XUMHUYECKHX  pPEaKLHi.
TepmoxuMHU4eCKHe ypaBHEHUS.

CKOpOCTh XMMUYECKON peakuuH, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (PAKTOPOB.
I'omorenHsle u reTeporeHHsle peakuuu. Karanms u kaTaau3aTopsl.

OOpatumble ¥ HeoOpaTHUMbIE peakluu. XUMHYecKoe paBHoBecue. Kowcmamma
xumuyeckoeo pagHogecus. DaKTOpbl, BIUAIOLNIME HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpaTypa, MAABICHUE M KOHLEHTPAMM BEIIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunun Jle [laTtense.



Onektponutnyeckas auccounanus. CUIbHbIE U clladble 3JIEKTpOIUTHL. CTEeneHb
nuccoumanuu. Mownnoe npouszgedenue 600vi. Cpefa BOIHBIX PACTBOPOB: KHUCIOTHAas,
HeWTpanbpHas, menounas. Bogopoansiii nmokazarens (pH) pactBopa. I'uaponus cosei.
Peakiiun noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEIIb. [Ipo1iecchl OKUCIEHN U BOCCTaHOBIEHUs. BaxkHeillline okucauTenu u
BOCCTaHOBUTENIN. MeTO/1 3JEKTPOHHOr0 OanaHca. DJIEKTPOJIN3 pacTBOPOB U PACIIaBOB
BELIECTB.

JKCNMEePUMEHTAIbHbIE METO/IbI H3YYCHUS BELIECTB M UX NPeBpPalleHu i

Pa3znoxeHue mnepokcuaa BOJAOPOAA B INPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAINIMYECKUX PEIIETOK, IMPOBEACHHE PEAKIUH HOHHOIO OOMEHa, OINpeJeeHHe
Cpellbl pacCTBOPOB C MOMOIIBI0 HHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMUYHbIX (DaKTOPOB
Ha CKOPOCTh XMMUYECKOW PEAKIUHU U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus

[Tonoxenue HemeTauioB B lleprogudecko cUCTEME XUMHUYCCKHX DJICMEHTOB
J.. MenneneeBa W OCOOCHHOCTH CTPOCHHSI WX aTOMOB. Du3MUeCKHue CBOMCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe Kuciaopopa, cepwl, (pocdopa u
yraepoa).

Bomopon. [lonyuenwe, ¢u3udyeckue ¢ XHMHYECKHE CBOMCTBA: PEAKIUU
C METaJJTaMH M HEMeTaJllaMH, BOCCTAaHOBUTENbHBIC cBoWcTBa. ['mapuasl. Tonauenvle
91eMeHMmbl.

l'anorensl. HaxoxmeHnwue B mpupojie, CHOCOOBI TMMOJydYeHHs, (HU3NUECKUue W
XUMHUYECKHEe CBOMCTBAa. ['amoreHoBomoponbl. BakHelmme KuCIOpoacoAepKaline
coeMHEHUs TrajoreHoB. JlaGopaTopHble M MPOMBINIICHHBIE CIIOCOOBI TOJYYCHUS
rajoreHoB. [[ppuMeHeHne rajJJoreHoB U UX COCAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M TPOMBIIIJIEHHBIE CIIOCOOBI TOJYYCHUS
Kkuciopoyia. du3ndeckne ¥ XMMUYIECKHE CBOMCTBA M MIPUMEHEHHE KHCIOPOJa U 030Ha.
OKcubl ¥ TIEPOKCHU/IBI.

Cepa. Haxoxxnerue B mpupo/ie, CriocoObl MOIydeHUs, GU3NIECKUe U XUMHUICCKUC
croiictBa. CepoBomopon, cynbdunbl. Oxcun cepri(IV), okcun cepri(VI). Cepuucras u
CepHasi KUCJIOTHI U uX coir. OcCOOEHHOCTH CBOMCTB CEepHOM KUCIOTHL. [[pumMeHeHune cepsbl
1 €€ COCAMHECHUM.

Azot. Haxoxaenne B mpupojie, crnocoosl moydeHus, GU3nIecKne 1 XuMUYECKHe
cBoricTBa. AMMUak, HUTpUbl. OKCHJIBI a30Ta. A30THCTast U a30THASI KUCJIOTHI M X COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpuMeHeHue a30Ta U €ro COeAUHEHHI.
A30THBIE y10OpEHUSI.

dochop. Haxoxmenne B mnpupoae, CHocoObl TMOdydeHHs, (HHUINISCKHEC
1 xuMudeckue cpoiictBa. ochunbl u pochun. Oxcuasr pocdopa, pochopHas KUCIOTA
u e€ comu. Memadgocgopnas u nupogocopunas Kucromsi, ¢hocghopucmas
u ¢ocgoprnosamucmasn kuciomsi. Ilpumenenue ¢ochopa M €ro COETUHEHUH.
docdopHbie y100peHHUS.



VYrnepon, HaxoxJIeHUe B NMpUpoje. AJIOTporHble Moaudukanuu. Ousndyeckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BeIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yrinepoaa(ll), okcun yraepona(IV), yronpnas kuciora u €€ coid. AKTUBUPOBAHHBIM
yronb, adcopbyus. Dyanepenvl, epaghen, yenepoouvle nHanompyoku. llpumeHeHue
MIPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €r0 COCTUHECHUI.

Kpemunii. Haxoxnenue B mnpupoje, CHoocoObl MOdy4yeHus, (Quanyeckue
u xumuueckue cpoicTBa. Oxcupa kpemHusA(IV), KpeMHHEBass KUCIOTa, CUIMKATHI.
[IpumeHenne kpeMHus U ero coeanHeHnil. CTeKIo0, ero nojiydeHue, BUJIbl CTEKIA.

[Tonoxenue wmetamwioB B llepuoauueckoil CHUCTEME XUMHUYECKHX JJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaIoB. Pacnpocmpanenue
XUMUYECKUX 2]IeMeHmOo8-memainos 6 3emHou xope. OOmMe ¢Pu3nuecKue CBONCTBa
MetasuioB. [Ipumenenne metamioB B ObITY U TeXHUKE. CTUTaBbI METAJIIOB.

DNEeKTPOXUMUYECKUN psAll HAmpsKeHUH merayuioB. OO0Iue crnocoObl MOYyYeHUS
METAJJIOB: THUJPOMETALTYPIrus, MUPOMETA/UTYyprus, »diaekTpomeramnyprus. Illonstue
0 koppo3uu MeTauioB. CriocoObl 3aIIUTHI OT KOPPO3UHU.

O6mas xapaktepuctuka wMertauioB |A-rpynmel  Ilepuoandeckoidt  cucTteMbl
XUMHUYECKUX AJeMEHTOB. HaTpuii u kanuii: mojaydeHue, pU3NUYECKUe U XUMHYCCKHE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHMUII.

O6mass xapakrepuctuka MetamwioB |lIA-rpynner  Ilepuoamdeckoit  cucTembl
XUMHYECKUX 3JIEMEHTOB. Maruuii U KaJbluii: mojgydeHue, GU3nyeckue u XUMHUIECKUe
CBOMCTBa, NMPUMEHEHUE NPOCTHIX BEHIECTB U UX coeduHeHHil. JKECTKOCTh BOIBI U
CIOCOOBI €€ YCTpaHEHHS.

AJNIOMUHUIN: TIONy4eHue, (PU3NYecKue U XUMUYECKHE CBOMCTBA, NPHUMEHEHHE
IPOCTOrO BEIIECTBA M €Tr0 coequHeHUN. AMGPOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMHUHMS, TUAPOKCOKOMILIIEKCHI aTFOMUHHSL.

OO0miast ~ xapakTepucTtuka  MeTaiioB  mobounbix  moarpynn  (b-rpymm)
[Iepronnyeckor CUCTEMBI XUMUUYECKUX DJIEMEHTOB.

duznyeckue U XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuapl u
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel ©u AUXpOMATHI,
UX OKHUCIIMTENbHBIE CBOMCTBA. [lonyueHrue u npuMeHeHre Xxpoma.

Pu3nyecKue U XMMUUYECKHE CBOMCTBA MapraHlla U €ro COeAMHEeHU. Baxunenmume
coenuHenus  mapranna(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VID).
[lepmaHraHat Kanusi, €ro OKUCIUTEIIbHBIE CBOWCTBA.

duznueckne M XHUMHUYECKHE CBOMCTBA JKejie3a M ero coeauHeHmil. OKCHUIBI,
ruapokcuasl U conu keneza(ll) u xeneza(Ill). Ilonmydyenme u mpuMEHeHHE Keme3a
U €ro CILJIAaBOB.

@OU3NYECKUE U XHUMHUYECKHE CBOWMCTBA Meau U €€ coeauHeHuil. llomydenue
Y IPUMEHECHUE MEIU U €€ COCTUHEHUN.

[uuk: nonyuyeHnue, Gu3nyeckue U XUMUYECKHE CBOMCTBAa. AM(oOTepHbIE CBOWCTBA
OKCHJIa U TUJIPOKCHUJIA IIMHKA, THJIPOKCOKOMIUIEKCHI IIMHKa. [I[puMeHeHne UHKa U ero
COCIMHEHN.



IKCIEePUMEHTAIbHbIE METO/IbI H3YyUYeHHUs BEelIeCTB U UX MPeBpAaIeH il

N3yuenne oOpaslioB HEMETaIoOB, ropeHue cepnl, ¢ocdopa, xeine3a, MarHus
B KHCIIOPOJIC, H3ydeHUE KOJUICKITNU «MeTalyIbl U CIUTaBbI», B3AMMOICHCTBHE MICIIOTHBIX
U IIEJOYHO3EMEIbHBIX ~ METAJIOB €  BOJAOW  (BO3MOXHO  HCIIOJNB30BaHHE
BUJICOMAaTEPHUAaIOB), B3aUMOICHCTBYE IIMHKA U XKelle3a C PACTBOPaMHU KHUCJIOT H IeJI0YeH,
KaueCTBECHHBIC pPEaKIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOJOpPOJa W KAaTHOHBI
METaJIOB, B3aMMOJICHCTBHE THIPOKCUIOB AIFOMHHMS M IIMHKA C paCTBOPaMH KUCJIOT U
eJIOYCH, peleHrne SKCIePUMEHTAIbHBIX 3a1ad 1mo TemMaM «l amoreHb», «Cepa u eé
COCIMHCHUS», «A30T U Gochop U MX COCAMHECHHS», «MeTauIbl TJIABHBIX TOATPYII»,
«MeTajutbl TOOOYHBIX MTOATPYTII.

XuMHA 4 5KU3Hb

Ponb xuMuM B OOECIEYCHUH YCTOWYUBOTO pa3BUTHS YesoBeuecTBa. lloHsATHE
0 HAy4YHBIX METOAaX IMO3HAHWUS M METOJOJOTHH HAyYHOTO HCCienoBaHus. Haydnbie
NPHUHIIMITBl OPTaHW3allid  XUMHYECKOT0 IPOU3BOJACTBA. [IpOMBINIUICHHBIE CIOCOOBI
NOJIYYCHHUS BaXKHEHIIMX BENICCTB (HA MpUMEpe IPOM3BOJICTBA aMMHaKa, CEpPHOU
KHCJIOTBI, MeTaHoja). [IpOMBINIUICHHBIE CIOCOOBI TOJIYYCHHMS METAJJIOB M CIUIABOB.
XVUMHYECKOE 3arpsS3HEHUE OKpYIKAaIomed Cpeabl M ero NOoCIHeACTBUsA. [Ipobinema
nepepabomku omxo008 U noOOUHLIX NpoOykmog. Poilb XuMuM B 00ecreueHUU
SHEPreTUYecKoi 6e30nacHoCTU. [IpuHyunsvl «3e1EHOU XUMULY.

XuMuUs ¥ 310poBbe uenoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia ucnoap30BaHus
JIEKapCTBEHHBIX MpenapatoB. Pois XUMuUM B pa3BUTUU MEIUITUHBI.

XYMHUS THIIUA: OCHOBHBIE KOMIIOHEHTBHI, MHILIEBbIe J00aBkU. Ponb xumun
B 00ecIieYeHUH UIIEeBOM 0€30MacHOCTH.

Kocmernueckue wu mapdromepHbie cpenctBa. beitoBas xumus. IlpaBuia
0€30MacHOro UCTOIb30BAHUSA MPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HM.

XWMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENLHBIE MaTepUalbl (LIEMEHT, OETOH).

XuMHUS B CeNTbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEPaIbHbIE YA0OpEHUS.

CoBpemMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKH, CTEKJIO, Kepamuka.
Mamepuanwvl ons snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3a7aun

Pacu€Ttpi: Macchl BemiecTBa WiIM 00BEMaA Ta30B MO HM3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAcce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEHIECTB, MAaCCHI
(06BpEma, KOMMUYECTBA BEMIECTBA) MPOAYKTOB PEAKIMH, €CIU OJTHO M3 BEHICCTB MMEET
nmpuMecu, Mmacchl (00b€Ma, KOJMMYEeCTBAa  BEIIECTBA)  MPOJAYKTAa  PEAKIIHH,
€CIM OJHO W3 BEIIECTB JAHO B BUJE pPacTBOpa C OMNPEIEIEHHOM MacCOBOM JOJer
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJISIPHOM KOHILIEHTPAlUM BEIECTBA
B PacTBOPE, JOJIM BBIXOJIA MPOYKTA PEAKLIUH OT TEOPETHUYECKH BO3MOMKHOTO.

MesknpeaMeTHbIe CBSI3H
Peanuzanus mMexnpeaMETHBIX CBS3€l MpU HM3yYEHHH OOIIEeH M HEeOpraHu4ecKou
xumud B 11 kiacce ocyiiecTBIsieTCS 4epe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-



Hay4YHBIX MOHATHUH, TaK U MOHSITUN, MPUHATHIX B OTJEIbHBIX MPEIMETaX €CTeCTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHUS: SBJICHUE, Hay4dHbId (hakT, TUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(pUKaIUsi, NEPUOJUYHOCTh, HAOIIOJICHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHP, ATOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIBI, PAJNOAKTUBHOCTh, MOJICKYJa, YHEPreTHUUECKUU YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHo€ COCTOSIHME BEIECTBAa, WUJCAIbHBIA Ta3, (U3UYECKHE BEIMYMHBI,
€JIMHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorusi: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboOIU3M, MaKpO-
U MHUKPODJEMEHTHI, OCJKH, >KUPbI, YIJIEBOJbI, HYKJICUHOBBIC KHUCIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK IHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHeEpanbl, TOpPHBIE MOPOJIbI, TMOJIE3HBIE HCKOMAeMbIE, TOIUIUBO,
pecypchl.

TexHomorusi: XUMHYECKasi MPOMBINIJIEHHOCTb, METAJUIYpPrusi, CTPOUTEIbHbBIC
MaTepuajbl, CEIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, IMINEBAs IPOMBIIIJIEHHOCTb,
dapMaiieBTHUYECKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IPENapaTos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MAaTEPHAIOB, DSJIGKTPOHHAS MPOMBIIIJICHHOCTD,
HaHOTEXHOJIOTHH.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBMH C CHCTEMHO-IESATEIILHOCTHBIM IOAXOJOM B  CTPYKTypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeaMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHus BBIIENEHBI CIEIYIOUIME COCTABISIOUIME: OCO3HAHHUE OO0YUYaIOIIUMUCS
POCCUMCKOM  TPAXJAHCKOM  HMAECHTUYHOCTH; TOTOBHOCTh K  CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOONPEJACIICHUIO;, HAJIUYMe MOTHUBAIMM K OOYYCHHIO;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIUXCS PYKOBOJICTBOBATHCS MPUHITHIMU B OOIIIECTBE
MpaBUjaMd H HOPMamHu I[IOBEJIECHUS; HAIUYUE TMPABOCO3HAHUS, JSKOJOTHYECKOU
KYJbTYPbI; CIIOCOOHOCThH CTABUTh I[€JIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE  pe3ynbTaThl  OCBOCHUA  NpeaMeTa  «XHUMHUA»  OTPaAXKarT
chOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIPHOM M  TMPAKTUYECKOW  JACSATEIbHOCTU
oOy4Jaromuxcs B MPOIECCE peaau3aui 00pa3oBaTeIbHON JeATEIbHOCTH.

JIMdHOCTHBIE  pe3yibTaThl  OCBOCHUA  NpeAMeTa  «XHUMHUA»  OTPAXKAKOT
chOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIBHOM M  TMPAKTUYECKOW  JACSATEIbHOCTU
oOy4aromuxcs B MpoOIlecce peaanu3annu 00pa3oBaTesIbHON AeSTEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIUTAHMSA

OCO3HAaHMsS OOYYAIOUIUMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS O COIMAIbHBIX HOPMAaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENbHOCTH TMPU CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIICHUH Y4YeOHBIX U TO3HABATENbHBIX 3a/1ay, BBITOJHEHUU XHUMHYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY U apTyMEHTHI
JIPYTHX TP aHAIIW3€ PA3IMYHBIX BUJIOB YU€OHOH JESTEIHHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY W  HAYYHOMY  HaCIECIUIO
OTE€YECTBCHHOMN XUMUM;

YBOXEHHSI K TIPOlleCCy TBOpPYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKHU €CTh PE3YyJIbTAT AJIUTEIBHBIX
HAOJIOICHNUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO Tpy/a
YYEHBIX U IPAKTUKOB;

WHTEpECa U IMO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH W IOCIEAYIOIIEM aHaN3€
nH(pOpMALINK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHON XUMMUH;

3) AYXOBHO-HPaBCTBEHHOT 0 BOCIIMTAHUSI:
HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEACHUS;



CIIOCOOHOCTU OIIEHMBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMHU SIBIICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJECHUE U MOCTYIIKA CBOMX TOBAPUILEU C MO3ULUAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHuUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 310pOBOI0 M 6€30macHOro 0opasa >kM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEGHHUS K COOCTBEHHOMY (HU3NYECKOMY U TCHXHUYECKOMY
3JI0POBBIO;

coOoicHUsT TpaBuil 0Oe30MacHOro oOpalleHuss C BellecTBaMU B OBITY,
MIOBCETHEBHOW JKMU3HU, B TPY/AOBOH EATEIHLHOCTH;

MOHMMaHUS [IEHHOCTH MPAaBHJI WHIWBUIYaTbHOTO W KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTFO/ICH;

OCO3HAHUSl TIOCJIEACTBUH W HENPUATHS BpPEIHBIX MPHUBBIUEK (YMOTpeOIIeHUs
QJIKOTOJIs, HAPKOTUKOB, KypeHHs );

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B Y4EOHO-UCCIIC0BATEILCKOMN JICSITEIBHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUYSCKON U APYTHX BUIAX JICATCILHOCTH,

YCTaHOBKM Ha aKTUBHOE yYacTHE B PEHICHHH IMPAKTUYECKUX 3a7a4 COIHAIbHOM
HaMpaBJICHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY U3YUICHUIO MMPOQPECCHI pa3TUIHOTO PO/a, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHHS NMPEJAMETHBIX 3HAHUH 110 XHUMUU;

YBKEHUS K TPYAY, JTIOASIM TpyJa U pe3ylibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUAYaIbHOU TPAEKTOPUU 0Opa30BaHMS,
Oynymieit mpodeccun W peain3allud COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HWHTEPECOB M TOTpeOHOCTEH
00IIIeCTBa;

6) IK0JIOTHYECKOro BOCITUTAHUSI:

HKOJIOTUYECKH IE€JIECOO0PAa3HOT0 OTHOIIEHUS K TPHUPOAEC KaK HMCTOYHUKY
CYILIECTBOBAHHUS KU3HHU Ha 3E€MIIE;

MMOHUMAHMS TJI0O0AJTBHOTO XapakTepa dKOJOTHYECCKUX IMpoOJieM, BIHSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE ITPUPOAHON U COLMAIBHOM CPEJIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKCHUN XUMHH JIJISI PEIICHUS
BOIIPOCOB PAIIMOHAJIBHOTO IPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HEMPUATHS JIEHUCTBUM, MPUHOCAIIUX BPEI OKPYKAOIIECH MPUPOTHOMN
cpene, yMEHHUS TMPOTHO3MPOBATH HEOIATONPUSATHBIE HKOJOTHYECKUE MOCIECACTBUS
NPEeANTPUHUMAEMBIX JEMCTBUN U MIPEIOTBPAIIATh UX;

HUIMYUSA Pa3BUTOr0 HKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJIbTYPHI,
ONbITa JACATEIBHOCTH 3KOJOTMYECKOM HAMpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UIEOJIOTUU XeMo(hoouu;



7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs cneuu(UKN XMMUU KaK HayKd, OCO3HAaHMS €€ posid B (POPMHUPOBAHUU
pPAllMOHAJBHOIO HAay4YHOTO MBIIUIEHUSA, CO3JaHUHM LEJIOCTHOTO  NPEACTABICHUS
00 OKpy>XarolieM MHpe Kak O €IMHCTBE MPUPOAbI U YEJOBEKA, B TO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHruH NpoOiieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUIIM3ALIMY: B €€
I'YMaHUCTUYECKOW HAMNpaBI€HHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOM 0asbl
MaTEpPUAIbHON KYJIbTYpbl, B PEHICHUH TI00ANbHBIX MPOOJEM YCTOMUMBOIO pPa3BUTHUSA
YeJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECCKOM, TUIIIEBON M KOJIOTHYECKON O€30MacHOCTH,
B Pa3BUTHUM MEIMIIMHBI, O0ECIIEUEHUN YCJIOBHM YCIEUIHOTO TpyJa U HKOJIOTHYECKH
KOM(OPTHOM KU3HU KAXI0T0 WiIeHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHWMAHUS CYIIHOCTH METOJOB INO3HAaHWS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BATh IMOJy4yaeMble
3HAHMS JUISI aHAIKM3a U OOBSICHEHUS SIBJICHHUM OKPYXAIOIIEro MUPA U MPOUCXOISIINX
B HEM HM3MEHEHUH, YMEHHMs JeslaTh 00OCHOBaHHBIC 3aKIIIOUEHMS] HAa OCHOBE HAyYHBIX
(aKkTOB U UMEIOIIUXCS JAHHBIX C LIEJBIO MOJTYUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUS
npo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpECA K MMO3HAHUIO, UCCIIEN0BATENBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMI MO XMMHUH B COOTBETCTBUU C >KU3HEHHBIMU
OTPEeOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMUHBIX cdepax mnpodecCuoHaIbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJdbTaTbl OCBOEHHSI NPOrpaMMbl MO XHMHU Ha YpOBHE
CpeIHero o01Iero o0pa3oBaHus BKIFOYAOT:

3HAYMMBbIE TUTSt dbopmupoBaHus MUPOBO33PEHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHBIE TMOHSATHUS, OTpaKaroIIne
[[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CIEIU(UKY METOIOB TTO3HAHHUS, UCTIOJIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIUs, SBICHHUE, MPOIIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHs, HCCIEIOBaHHE,
HaOJIOICHNE, M3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC Yy4eOHBbIC JeWcTBHUS (MO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC,
pETyISITUBHEIE), oOecnieunBatoniue (GopMupoBaHue (PyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAIbHON KOMIIETEHIIUU 00Y4arOIIUXCS;

CIIOCOOHOCTh OOYYaIONIMXCSl HMCIOJb30BaTh OCBOCHHBIE MEXIAUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE yuyeOHbIE NEWCTBUS B MO3HABATEIbHOU
Y COLIMAIIbHOM MPAKTHKE.



MertanpenMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU YU€OHBIMHU
MMO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JCUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJoruueckue a1eicTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEHATh LENN AEATCIBHOCTH, 3a/1aBas napaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JESITEILHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh MPYU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS : BBIIAETATH
XapakTepHbIE MPU3HAKKA MOHSATUM M YCTAHABIMBATH WX B3aUMOCBSI3b, HCMOJIb30BATh
COOTBETCTBYIOIIUE TOHITHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPUU JUIS KIacCU(PUKAIIUU BEIIECTB U XUMUUYECKUX
pEeaKLnii;

yCTaHABJIUBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3U MEXKY M3y4Yae€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJICHHS (MHIYKTUBHBIC, ASAyKTHUBHbBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SBJICHUSIX,
(dbopMyITHUPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHATh B TMPOLIECCE ITO3HAHUS MCIOJb3YEMbIE B XUMHU CHUMBOJHAYECKUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEJCTABICHUS — XUMUYECKHUM 3HAK
(cumMBOJI) BIeMeHTa, XuMUueckas (opmylia, ypaBHEHHE XUMHUUYECKOW peakiuh —
P PEIICHUH YYEOHBIX TTO3HABATEIIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC TIPEACTABICHUSA IS BBISIBIICHHUS XapaKTEPHBIX IPU3HAKOB H3yYAE€MBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBble ucciaenoBarte/bCKHe 1eHCTBUA:

BJIAJ€Th OCHOBAaMU METOJ 0B HAYYHOT'O IMO3HAHHUS BEIIECTB MU XUMUYECKUX PEAKIIHIA;

dbopMynHpoBaTh LIETU U 3a7a4l HCCIIEOBAHUS, UCIIONH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYITHMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUIMOTE3BI MO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENBHOIO INIAHUPOBAHUS U MPOBENCHUS YYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOIIOAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJILHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIISIThH
000CHOBaHHBIN OTYET O IPOJIEITAHHON paboTe;

MPUOOPETATH OMBIT YYSHUIECKOUN MCCIIEIOBATEIHCKON M IPOSKTHON JEATEIbHOCTH,
MPOSIBIISATh CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHUS.

Pabora c nunpopmanmeii:
OPUEHTHPOBATHCSA B PA3IUYHBIX UCTOYHUKAX MH(MOpMaUUM (HAyYHO-MOMYJspHAas
auTepaTypa XUMUYECKOTO COJIepKaHUs, CIpaBOYHbIE mocobus, pecypcbl MHTepHETa),



aHANIM3UPOBATh HHPOPMALIMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;

(opMyIHpPOBAThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI ITPU MOUCKE U 0TOOpE
uH(popMaIu, HEOOXOJUMOM JIs1 BBINIOJHEHUS YU€OHBIX 3a/1a4 ONpPEAeTIEHHOTO TUIIA;

NpuoOpeTaTb  OMNBIT  HMCHOJB30BaHUS  HMH()OPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpeacTaBiIeHUsS HH(POPMALNH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KauyeCTBE CpPEJCTBA MpH paboTe ¢ XUMHUYECKOU
uHpOpMaIMel: TPUMEHITh MeXIpeIMeTHbIE ((PU3MUecKe U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISAHOCTH.

KoMMyHUKATHUBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiiCTBHSI:

3aJ1aBaTh BOIMPOCHI 1O CYIIECTBY OOCYXKJaeMOW TEMBI B XOJe JHaiora
W/WIK  JTUCKYCCHM, BBICKa3blBaTh WJACH, (HOPMYIUPOBATH CBOM  IPEIIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHCHHS TIPE/IIIOKEHHOM 3a]1a4Wu;

BBICTYIIaTh C TIPE3CHTAllMell pe3yJbTaTOB ITO3HABATCIIBHOW JICSITEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBITTOJTHCHHUH
XHMHYECKOTO OSKCIICPUMEHTa, MPAKTHYECKON pabOThl IO HMCCICIOBAaHUIO CBOWCTB
U3y4aeMbIX BEINECTB, pealin3alliid y4eOHOTro TpoekTa, W (HOPMYIHUPOBATH BHIBOJIBI
10 pe3yibTaTaM MPOBEAEHHBIX HCCIICIOBAHUN MyTEM COTJIACOBAHMS IO3HUIUN B XOJ€
o0CcyXeHus 1 OOMeHa MHEHUSIMHU.

PeryasiTuBHble YHHBepPCcAJbHbIe y4eOHbIE HeiiCTBUSA

CaMOCTOSITEJIbHO  IUTAHMPOBATh M OCYHIIECTBJISATH CBOIO  IMO3HABATEIHHYIO
JEeSTENbHOCTh, oOmpeAensss e€ Nend W 3aJa4yd, KOHTPOJIUPOBaTh W 1O MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MIPETIAraeMbIil allTOPUTM JICUCTBHI MPU BHITIOTHEHUN
y4eOHBIX M HCCIEAOBATEIbCKUX 3a/lay, BbIOMpaTh HauOosiee 3P (HEeKTUBHBIA CIOCOO
WX peIIeHus ¢ Y4YETOM TIONYYEeHHs] HOBBIX 3HAHUW O BEMIECTBAX W XUMHUYECKHUX
peaKuusx;

OCYIICCTBJISITh ~ CAMOKOHTPOJb  JEATEIBbHOCTH HA  OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

[IpenmeTtHbIe pE3yNbTaThI OCBOCHHUS MPOTPAMMBI o XUMHAH
Ha yriyOJ€éHHOM YpOBHE Ha YpPOBHE CpeaHEero oOIero o0pa3oBaHUs BKIIOYAIOT
cneruuyeckue i y9eOHOTO mpeaMera «XHUMHs» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI ACHCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMHM U MPEOOPA30BAHUIO 3HAHUM, BUIIBI
JESTENHHOCTH TI0 TOJIYYCHUIO HOBOTO 3HAHWS W TPUMCHCHHWIO 3HAHWHA B Pa3TUIHBIX
y4eOHBIX CUTyalMsX, a TaKXKEe B PEAIbHBIX KWU3HCHHBIX CHUTYyaIUSIX, CBSI3aHHBIX
c xuMuen. B mporpaMMe 1Mo XuMuM MPEAMETHBIE Pe3yIbTaThl MIPEICTABICHEI 110 TOAAM
H3Yy4YCHUS.



NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHuueckas XHMUS) OTPaXaroT:

c(hOpMUPOBAHHOCTbH MPECTABICHUIN: O MECTE M 3HAYCHUU OPTaHUYECKON XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJu B OOECIECUCHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUEeCTBA B PEIICHUM MPOOJEeM HKOJOTUUYECKOM, HHEPreTHUYEeCKOW M MHUILEBOM
0€30MacHOCTH, B PAa3BUTHUM MEJUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
MCTOYHUKOB DHEPruu, B OO0ECINEYEHUWU PAIMOHAIBHOTO MPHUPOIOIOJIH30BAHMUS,
B (hOpPMUPOBAHNU MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUICCKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHU M, KOTOPasi BKJIIOYAET: OCHOBOIMOJIAratoue
HOHSATHSA — XUMHUYECKHI 3JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAas 000JI0uKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHUSI aToMma, THOpHUIU3alUs
aTOMHBIX OpOUTaNCH, MOH, MOJICKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTD, CTETICHb
OKHUCJICHUSI, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHASE MAcCa, MOJISIPHBIN 00BEM, YTIIEPOIHBIHI
CKelleT, (PYyHKIMOHAJbHAsI TPYIINA, pajauKaj, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE,
COKpaIllEHHBIE,  CKEJIETHBIC), HW30MEpUsS  CTPYKTYpHass W  NPOCTPAHCTBECHHAs
(reomeTpuuecKas, onmuueckds), W30MEpbl, TOMOJIOTHYECKHI ps, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA- U a30TCOAEPKALIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS; TCOPUH, 3aKOHBI
(nepuonnueckuit 3akon .M. MenneneeBa, Teopusi CTpOEHHUSI OPraHUYECKUX BEIIECTB
A.M. DbytrnepoBa, 3aKOH COXpPaHEHHMsS MAacChbl BEIIECTB, 3aKOH COXPAaHEHUS U
IPEBPAIIEHUS SHEPTUU NP XUMUYECKUX PEAKLUUIX), 3AKOHOMEPHOCTH, CUMBOJINYECKU
S3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALIME B OCHOBE IIOHUMAHUS IPUYUHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SIBICHUM; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peaKunii, TEPMOJUHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHHUS,
O B3aMMHOM BIIMSIHUM aTOMOB W TpyHIl aTOMOB B MOJIEKYyJaX (MHIAYKTUBHBIN H
Me3oMepHbIt 3¢ dexT, opuentantel | um Il poma); dakromoruueckne cBeaeHUS
O CBOWCTBaX, COCTaBe, IOJTYYECHUHM U OE30MaCHOM HCIOIH30BAHUU BAKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON MEATETbHOCTH YeJOBEKa, OOIIMX
Hay4YHbIX MPUHIMIAX XHUMUYECKOrO MPOMU3BOJACTBA (Ha MpUMEpPE MPOU3BOJCTBA
MeTaHoJIa, epepadoTKu HeDTH);

chOpPMHPOBAHHOCTh yMEHHI: BBISBISATh XapaKTEpHBIC TMPHU3HAKH TOHSATHH,
YCTaHABIMBAaTh WX  B3aHUMOCBA3b, MCIIOJB30BaTh  COOTBETCTBYIOLIUE  IOHSTHUSA
IIPY ONHCAHUHU COCTAaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHEHUN;

c(hopMHUPOBAHHOCTH YMCHHIA:

WCMOJIB30BATh XUMHUYECKYH) CHUMBOJIMKY JJISI COCTAaBICHHUS  MOJICKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYN OpPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YPAaBHECHUS XHMHUYECKHX PpEAKIUHA M PACKPBIBATh HX CYIIHOCTh:
OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIUI ITOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO



OanaHca 3TUX peakIui, peakluii HOHHOTO OOMEHa MYTEM COCTABJIEHHUS WX TMOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHECHUN;

M3rOTABIMBATh MOJEIH MOJIEKY] OpPraHMYECKUX BEIIECTB MJIA WIUIFOCTPALMU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN: YCTaHABIMBATh NPUHAJICKHOCTh HM3YYEHHBIX
OpraHMYECKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K ONpPEAeNEHHOMY KilacCy/TpyIie
COEIMHEHUN, Oagamb UM Ha3zBaHMs Mo cuctematudeckoil Homenknarype (IUPAC) u
npueoOums TPUBHUAIIbHBIE HAa3BAaHUS JUIsl OTAEJBHBIX NpPEICTABUTENEH OpraHMYeCKUX
BEIIECTB  (OTHWJIEH, alETWICH, TOJYOJ, TJHUIECPHUH, OTHICHIJIMKONb, (EHO,
dopManpaerus, aueTanbIerui], aleToOH, MypaBbUMHAs KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJEMHOBAs, MNAJIbMUTUHOBAS KHCIOTHI, TJUIUH, aJaHWH, MaJbTO3a,
GpyKTO3a, AaHUIIMH, AUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOII U JPYTHeE);

c(OpMHUPOBAHHOCTh YMEHHUS OMPEEATh BUJ XUMUYECKON CBS3H B OPraHUYECKHUX
COEIMHEHUAX (KOBaJEHTHAsI M MIOHHAA CBS3b, G- U T-CBA3b, BOJOPO/IHAS CBS3b);

chOpPMHUPOBAHHOCTh ~yYMEHHUS MPUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHS
opranndeckux Bemects A.M. byriepoBa mis oOBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJIKAHOB, LHMKJIOAJKAHOB, AJKEHOB, AJIKAAUEHOB, AJKUHOB, aApOMaTUYECKUX
yIJI€BOJAOPOJIOB, CIUPTOB, AlbJETHUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX H
CJIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHUN U AMUHOB, AMUHOKHUCIOT, OEIKOB,
yriIeBOJ0OB (MOHO-, JU- W IMOJUCAXapHUIIOB), WJUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIy HUMU  YpPaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKHUX peakiui
C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS TOJTBEPXKAaTh Ha KOHKPETHBIX MPUMEpPaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CITIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT KPAaTHOCTH U
TUIIa KOBAJICHTHOW CBSA3M (G- U T-CBA3M ), B3AUMHOTO BJIMSHUS aTOMOB U IPyNI aTOMOB
B MOJIEKYJaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIIOCOOBI €ro mepepaboTKU U MPAKTUYECKOE
IpUMEHEHHUE IPOAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTD BIIAJCHUS CUCTEMON 3HAaHUHM O €CTECTBEHHO-HAYYHBIX METOAAX
MO3HaHMS — HAONIOJEHUH, U3MEPEHUH, MOJACIMPOBAHUH, IKCIIEPUMEHTE (PEabHOM H
MBICJIEHHOM) U YMEHUS NPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIC OIEPAlMU MBICIUTEIbHOM
NEeATENbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEMATHU3ALUIO,
BBISIBJIEHUE NPUYMHHO-CIEACTBEHHBIX CBA3€H — Il M3Yy4YEHUs CBOICTB BEILIECTB U
XUMHUYECKUX PEaKIU;

c()OPMHPOBAHHOCTh YMEHHI: BBISIBISITH B3aUMOCBSI3b XMMHMUYECKHX 3HAaHUU
C MOHATUSAMM U NPEICTABICHUSMHU APYTHUX €CTECTBEHHO-HAYYHBIX IPEIMETOB 1JI OoJiee



OCO3HAHHOTO MOHWUMAHUS CYIIHOCTH MATEPUAIBHOTO €IWHCTBA MHUpPA, HCIOJIb30BAaTh
CUCTEMHbIC 3HAHUS MO OPraHUYECKON XUMHUHU JJIsi OOBSICHEHUS] U MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO0 XUMUYECKUM (QopMysiaM U
ypaBHEHUSM XUMHUYECKUX PEaKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PAacU€Thl MO HAXOXIECHUIO XUMHYECKON (POpMYJIbl BEIIECTBA MO MU3BECTHHIM
MAaCCOBBIM  JOJISIM XHUMHUYECKUX OJIEMEHTOB, NPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OILICHUBATH
C TIO3UIIUNA IKOJOTHUECKON 0€30MaCHOCTH TOCJEACTBUSL OBITOBOM U MPOU3BOICTBEHHOMN
NEATeIbHOCTH YeJIOBEKa, CBA3AHHOW ¢ MepepaOOTKOM BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHBIE 3HAHUS JUISi TPUHATUS TPAMOTHBIX PEIICHUN TpoOJieM B CHUTyalusX,
CBSI3aHHBIX C XUMHUECH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIPHO TUIAHUPOBAaTh W  MPOBOIUTH
XUMUYECKUIN IKCTIEPUMEHT (MOJYyYEHUE U M3YyUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KA4E€CTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3TUUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OPraHMYEeCKUX BEIIECTB, PEIICHUE SKCICPUMEHTAIBHBIX 3aJad MO PaClO3HABAHUIO
OpraHUYeCKUX BEIIECTB) C COOJIOJIGHHEM TpaBWwi 0e30macHoro oOpaleHus
C BEIIEeCTBaMH U J1a0OpaTOPHBIM 000PY0BaHKHEM, (DOPMYIMPOBATH 1€Ih UCCIEIOBAHNUS,
NPEACTaBIATh B pa3Iu4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJU3HPOBATH H
OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHUI:

coOJI0IaTh TpaBWIa DKOJOTHYECKH IeJ1ecO00pa3HOro TMOBEJACHUS B OBITY
U TPYJOBOM JESATEIbHOCTH B ILEJISIX COXPAaHECHHUS CBOETO 3I0POBbA, OKpYyKarollen
MIPUPOTHOUN CpeIbl U JOCTHIKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OIMACHOCTb TOKCHYECKOIO JICHMCTBHSI HA JKHUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEECTB, MOHMMAas cMbIc noka3arens [IJ1K;

aHAJM3MPOBATh  IIEJIECOOOPA3HOCTh  NPUMEHCHHMS  OPraHWYCCKHX  BEIIECTB
B IIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIIICHUS PUCK-TT0JIb3a;

chOpMHUPOBAHHOCTh  YMEHHMHA.  OCYIIECTBIATH  IICJICHANIPABICHHBIM  ITOMCK
XUMUYECKOW HMH(pOpMAIMK B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas W ydeOHO-HaydHas
JuTEpaTypa, cpeiacTBa maccoBod uH(opmaruu, MHTEpHET M Jpyrue), KpUTHUYCCKU
aHanu3uposams XUMUYECKYI0 HHPOPMAIUIO, nepepabamviéams €€ W UCNOIb308AMb
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOU 3a/adeci.

11 KJIACC
[IpeameTrHble pe3ynbTaThl OCBOEHUSI Kypca «OOmias M HeOpraHu4eckas: XUMUS»
OTpAXKAIOT:
c(hOpMUPOBAHHOCTh  MPEACTABICHHUI: O MaTepUAIIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJIECHHUU MPUPOJBI, O MECTE U 3HAYEHWH XUMUU



B CUCTEME ECTECTBEHHBIX HAyK W €€ poJii B 0OECINEUYEHUU YCTONYMBOIO Pa3BUTHS,
B PEIICHUU MPOOJIEM SKOJOTHYECKOM, SHEPreTHUYEeCKOW M MHUIEeBOM O€30MacHOCTH,
B Pa3BUTUU MEAUIMHBI, CO3[JaHUM HOBBIX MaTEPHAJIOB, HOBBIX MCTOYHHMKOB SHEPIUH,
B o0ecrne4eHUU  palMOHAIBHOTO  MNPHUPOJOMNOJBb30BaHUs, B  (POpMHUpPOBAHUU
MUPOBO33PEHUS 1 00IIEeH KyJIbTYphl YEIOBEKa, a TAKKE IKOJIOTHYECKU 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOUN CPELE;

BJIAZICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIATAOIIINE
MOHSATUS — XUMHUYECKUN AJIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAsSI 000JI0YKa
aToma, S-, p-, d-aroMHBIe OpOMTAIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aToMma,
rUOpUAN3aLIUS ATOMHBIX opOuTanei, WOH, MOJIEKYJa, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTh, CTETNIEHb OKHUCJICHUS, XUMUYECKas CBsA3b (KOBaJIGHTHas,
WOHHAs, METAJUINYECKasi, BOJOPOJHAs), KPUCTAJUIMYECKasi pelIETKA, XUMUYeCKas
peakuusi, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTAYECKAS AUCCOLUAIUSA,
CTENEHb JUCCOLIMALIMKM, BOJOPOAHBIN TMOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETI0BOM AP PEeKT XMMUYECKON PEaAKIIUU, CKOPOCTh XUMUYECKOU PEaKIui, XUMHUIECKOE
paBHOBECHE; TEOPUU M 3aKOHbl (TEOpPUA  DIJIEKTPOJIUTUUECKOM  JTUCCOIMALINH,
nepuoanueckuid 3akod .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMs W MPEBPAIICHUS YHEPTUH NMPU XUMUUYECKUX PEAKIIUIX, 3aKOH MOCTOSTHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOUIUX MacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHMUS, JEKAIIUE B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBJIICHHI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M HAaJIMOJIEKYJISPHOM YpPOBHSX;
OPEACTaBICHUS O MEXaHW3Max XUMHUYECKHMX peakuui, TepMOIMHAMUYECKHX
U KUHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUS, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax U JUCHEPCHBIX CUCTEMaX; (DaKTOJIOTUYECKHUE CBEJICHUS O CBOWCTBAX, COCTABE,
MOJIYYeHUH M O€30MacHOM HCIIOb30BAHUM BAaXXHEHIIMX HEOPTaHMYECKUX BEIIECTB B
OBITYy ¥ TPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa, OONIMX HAay4YHBIX MPUHIIUAIAX
XUMHUYECKOTO MPOU3BOJACTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakTepHbIC TMPHU3HAKH TOHSATHH,
ycmauaenueams WMX  B3aUMOCBSI3b, UCHOIb308amMb COOTBETCTBYIOIIME  MOHSTHUSA
MIpU OMMCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

chOpPMHUPOBAHHOCTh ~ YMEHHUS  HCIOJNB30BaTh  XHUMHYECKYIO CHUMBOJIUKY
Uit cocTaBlieHUs GOpMyJd BEHIECTB H  YpPaBHGHHNW XMMHUYECKHX  PEaKIIi,
cucremarnieckyro HomeHknatypy (IUPAC) w TpuBHanbHBIC Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEATh BAJICHTHOCTh M CTENIEHb OKHCIICHHUS

XUMUYECKHX JIEMEHTOB B COEAMHEHUSIX, BUJI XUMUYECKOM CBA3MU (KOBaJEHTHAsl, HOHHAS,

METAJIMYECKAs], BOJIOPOJIHAS ), TUIT KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh yMEHUSA OOBSICHATH 3aBUCHUMOCTh CBOWCTB  BEILECTB

OT BUJIa XUMHUYECKOW CBSI3M M THUNA KPUCTAUIMYECKON peImETKH, OOMEHHBIM
Y JOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJICHTHOU CBSI3H;



c(hOpMUPOBAHHOCTh YMEHUI: KIacCU(PUIMPOBATh: HEOPraHUYECKHE BEIECTBA
M0 WX COCTaBY, XMMUUYECKHE PEaKIUU IO Pa3IMYHbIM MpHU3HAKaM (YUCITY U COCTaBY
pearupymoomnmx BeIIeCTB, TEIIOBOMY J(deKkTy peakuuu, H3MEHEHUIO CTEleHen
OKUCJIEHUS  DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO Karaau3aTopa U  JpYyrue);
CaMOCTOSITEIILHO 8b10Upams OCHOBAHUSI U KPUTEPUU IS KIacCU(DUKAIUU HM3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI  TMEPUOJUYECKOrO0  3aKOHA
JI.W. MenaeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONLYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTepPU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB U
MOHOB XHMMHMYECKUX OHJIEMEHTOB IMEpPBOrOo—4YEeTBEPTOro mnepuosioB llepuoauueckoi
cucrembl J[.I. MenaeneeBa, UCHOJIb3ysl MOHSTUS «IHEPrETUUECKUE YPOBHHY,
(QHEPreTHUYECKHE TOAYPOBHM», «S-, P-, O-aTroMHBIE OpOUTAIN», «OCHOBHOE M
BO30YXKIEHHOE DHEPreTUYECKUE COCTOSHUSI aToMay; OOBSCHITh 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM MO MEePUOJIaM U TpyIinam
[Tepuonnueckoin cucrembl .M. MenneneeBa, BaJC€HTHbIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepHU30BaTh (OMUCHIBATH) OOIHME XUMHYECKUE
CBOICTBA BEIIECTB PA3IMYHbIX KJIACCOB, 100MEepHcOams CyleCTBOBAHNE TeHETUUECKON
CBSI3M  MEXIy  HEOPraHMYEeCKMMHM  BElleCTBAMM C  IIOMOLIBK0  YpPaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHHUS  PaCKphIBaTh CYLIHOCTb: OKUCJIUTEIBHO-
BOCCTAaHOBHTEJIBHBIX PEAKIMI MOCPEACTBOM COCTaBJIEHUS 3JEKTPOHHOI'O OajaHca 3THX
peakiuii; peakiuii HOHHOTO0 OOMeHa MyTEM COCTABJICHHS MX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YpPaBHECHWH; peakmuil TUApOJiM3a; PEaKIuid  KOMIUIEKCOOOpa3oBaHUS
(Ha MpuMepe TUAPOKCOKOMIUIEKCOB IIMHKA M aTIOMUHUS );

c(hOpMHPOBAHHOCTH YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUUYECKUX
pEaKUUi ¢ YUETOM MX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHSI CKOPOCTHU
XUMHYECKOW PEaKIWi B 3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEILEHHS] XUMUYECKOr0 PaBHOBECHUS MO/ BIUSHUEM BHELIHUX BO3ACHCTBUM (MPUHLIHI
Jle lllarenbe);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUYECKUE PEAKIUH, JIeKAIIHIe
B OCHOBE NPOMBIIIJIEHHOTO TMOJYYEHHUSI CEPHOU KHUCIIOTHI, aMMHaKa, OOIIie HaydHbIE
MIPUHIIUITBI XUMHYECKHUX MIPOU3BO/ICTB; 1eIeCO00Pa3HOCTh MIPUMEHEHUS
HEOPraHNMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHHS] COOTHOIICHHUS
PHUCK-TIONB3A;

c(hOpMHUPOBAHHOCTH BIAJCHUSI CHCTEMOW 3HAHWUW O METOJaX HAyYHOTO MMO3HAHMS
SBIICHUN TIPUPONBI — HAOMIOIEeHNEe, HW3MEPEHHE, MOJICTUPOBAHUE, SKCICPUMEHT
(peasibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HaAyKaX, YMEHUS IPUMEHSATD
ATU 3HAHUS TPU HIKCIEPUMEHTAJIBbHOM HCCIICIOBAHUM BEUIECTB M MJi1 OOBSCHEHUS
XUMHUYECKHX SIBJICHUM, HMMEIOIIUX MECTO B NPUPOAE, MPAKTUYECKON IEATEIbHOCTH
YEJI0BEKA U B IOBCEIHEBHOM )KU3HU;



C(I)OpMI/IpOBaHHOCTB YMCHUA BBISABIIATD B3aNMMOCBA3b XHUMHYCCKHX
3HAHUM C MOHSATUSIMH H MNpCACTABIICHUAMU JPYTUX CCTCCTBCHHO-HAYYHBIX
npeaAMCTOB IJIA 00J1€€0CO3HAHHOTO ITOHUMaHUS MaTCpUaJIbHOIO CAMHCTBA MHUPA,

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C UCIOJIb30BAHUEM
OHITUU

«MaccoBasi J0Ji1 BEIIECTBA B PACTBOPE» M «MOJIApHAs KOHIIEHTPALIMS»; MaCChI
BellleCTBAWIM 00BbEMA raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM
00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB; TeIuioBoro 3¢ dekra
peaKlnK; 3HAYCHHUSI BOJAOPOJHOrO MOKA3aTeNs PACTBOPOB KHUCIOT U IIEIOUEH ¢
U3BECTHOW CTEIMEHbIO JTUCCOIMAINK; MacChl (00BEMA, KOJWYECTBA BEIIECTBA)
NPOAYKTa PEAKIUH, €CIIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUAE PacTBOpa C
onpeieIEHHON MacCOBOM J0JIe paCTBOPEHHOTO BEIECTBA UJIM JaHO B U30OBITKE
(MMeeT TpUMeECH); MIOJIM BBIXOJA MPOJAYKTa pPEaKIUH; OOBEMHBIX OTHOIIECHUN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUI: CAMOCTOSITEILHO IJIAHUPOBATH U MPOBOJAUTH
XUMUYECKUH  JKCIIEpUMEHT  (IPOBEJEHHWE peakuuid HOHHOro  OOMeEHa,
NOATBEPKJICHUE  KA4eCTBEHHOIO  COCTaBa  HEOPraHWYECKHUX  BEIECTB,
ONpEAEICHUE Cpelbl PACTBOPOB BEHIECTB C IMOMOIIBIO WHJIUKATOPOB,
U3y4YeHHE  BIMUSHHUS  pa3M4YHBIX  (AKTOPOB HA CKOPOCTh XHUMHUYECKOH
peaKIuu, peuIeHruEe 3KCIIEPUMEHTANBHBIX 3a7ad M0 TeMaMm
«Metamisl» u  «Hemeramnbl») ¢ coOnmojeHMeM TMpaBuil  0€30MacHOTo
oOpalieHus ¢ BelecTBaMu U JabopaTOpHBIM 000py0oBaHuEM, (HOPMYIHPOBATH
IeJb UCCIENOBaHUsA, npedcmasisims B pa3Iu4HOM  (popme  pe3ynbTaThbl
AKCHEPUMEHTA, AHATUIUPOBAMbY OLICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHHI:  CcOONIOIaTh  TpaBWiIa  IOJIH30BAHUSA
XUMUYECKOW TOCynoil | J1abopaTOpHBIM 00OpyJAOBaHHUEM, OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKIMSIMU IO BBIMOJTHEHHIO JTA00OPATOPHBIX
XUMHYECKUX OMBITOB, DKOJIOTHUECKH II€JIECO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JIESITEIBHOCTH B LESAX COXPAHEHUsI CBOETO 310POBbs, OKPYKAOLIEH
MPUPOAHOM Cpenbl M JOCTHKEHUSA €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABAMDb
ONACHOCTh TOKCHYECKOTO JCWUCTBUSI HA JKUBBIE OPTraHU3MBI OIPEACIEHHBIX
HEOPraHWYECKHUX BEIIECTB, TIOHUMAs cMbICH mTokazatess [1/1K;

c(hOpPMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IEJICHANIPABICHHBIA IMOUCK
XAMHYECKOW WHGOPMAIMK B PA3IUYHBIX HCTOYHMKAX (HAay4YHas W ydeOHO-
Hay4YHas JIMTepaTypa, CpeJcTBa MaccoBor mHbopmMammu, HTEpHET U apyrue),
KPUTUYECKN aHAIM3UPOBATh XUMHUYECKYI0 WHGOpMaAIHio, mepepadbaTbiBaTh
e€ M HCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHON yu4eOHOM 3a1aueil.
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