MyHuuunajabHoe 010/1:KeTHOe 00111e00pa30BaTeIbHOE YUPeKIeHue
«bpsiHCKHNi TOpoAcKoii 00pa3oBaTe/bHbIN KOMILIEKC NeS9))

Brinucka
13 OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI
OCHOBHOTO 00111eT0 00pazoBanus (01.09.2023)

Paccmotpeno / CormacoBaHoO
Mertoanueckoe 00beIMHECHHE

Yuurenen buonoruu, Xummuu u
reorpapuu
Ot 29.08.2023

/ éaM.HHpeKTopa o YBP
Kysbsmenko I".A.
«30» aBrycra 2023

OEJEPAJIBHASA PABOYASA MTPOI'PAMMA

yueOHoro npeamera « XMuMHUsD», yriy0JIeHHbI YPOBEHb
JUIS CpeIHero 001ero oopa3oBaHus
Cpoxk ocoenust 2 roga (¢ 10 mo 11 kiacc)

08325,
DBATE -4,
\NEkp /bi)

Cocmasumenu

yuumesd xumuu

2023



MNOACHUTEJIBbHAS 3AIINCKA

PabGouass mporpamma 1O XHMHHM Ha YpPOBHE CpemHero ooOmero oOpa3oBaHMUS
pazpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®enepanuu», TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS
denepaibHOM  00pa3oBaTENbHOW MpOrpaMMbl cpeaHero obmiero oo6pazoBanus(P@OIL
COO), npencrapneHHbix B DenepalibHOM rocy/1IapcCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
COO, c¢ yuérom Konuenuuu mnpenoaaBaHus ydeOHOro mpenMera «XUMHS» B
oOpa3oBaTeNbHBIX OpraHu3zauusax Poccuiickoil ®enepanuu, pealn3ylOUUX OCHOBHBIE
oOpa3oBaTeNbHBIE TMPOTPAMMBI, M OCHOBHBIX TOJOKEHUH «CTpaTerusl pa3BUTHS
Bocriutanus B Poccuiickoil @enepaunu Ha nepuon g0 2025 ronma» (Pacnopsbkenue
IIpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha ypOBHE YTIIyOJIEHHOTO M3YyYEHHUs 3aHMMAeT BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanus ydamuxcs 10-11 xmaccoB. M3ydeHue mnpenmera,
peanu3zyemMoe B yCIOBUAX JU(PHEpeHIIMPOBAHHOTO, TPO(YUILHOTO OOyYeHHsI, TTPU3BAHO
oOecreunTh 00111€00pa30BaTENbHYI0 W OOIIEKYJbTYPHYIO MOJITOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJIsl aJlalTalli UX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM KHU3HU B
COLIMyMe, a TaKXke JIA MPOJOJDKEHHUS OOy4YeHHs] B OpraHu3alusax MpodhecCHOHaTBLHOTO
oOpa30BaHMsl, B KOTOPBIX XUMHUSI SIBJISETCS OJTHOM U3 MPUOPUTETHBIX AUCHUILIHH.

B mporpamMe 1no XMMuM Ha3Ha4yeHHE NMpeaAMeTa «XUMHs» IMOJIydaeT MOJIPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU € OCHOBomoJarawmumu nojoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IICJICH, COACpKaHUs, PE3yJIbTaTOB OOyYeHUS W TPEeOOBaHUH K
YPOBHIO TIOJTOTOBKH BBIMTYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBISIOTCS CIEAYIONINE
BBITIOJTHSIEMbBIC TIPOTPAMMOM 10 XUMUHU (QYHKITUH:

o MH(POPMALIMOHHO-METOIUYECKas, pealu3alus KOTOpoil  obecreuyuBaeT
MOJlydYeHHE TIPEACTABICHUS O LEJIX, COACpKaHUHM, OOIIel cTparernu oOOydYeHus,
BOCIIUTAHUSI M Pa3BUTHUS OOYYAIOIIMXCS CPEJCTBAMM IMpEAMETa, U3y4aeMoro B pamMKax
KOHKPETHOTO MPOdUIIs;

o OpraHu3alMOHHO-TUIAHUPYIONIasi, KOTOpas MpeaycMaTpUBaeT OIpelelieHue:

IMPUHOUIIOB CTPYKTYPHUPOBAHHA H IMOCICAOBATCIBHOCTH H3YyUCHMUS y‘{€6HOI‘O Marepualia,
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KOJMYECTBEHHBIX M KA4YECTBEHHBIX €r0 XapaKTePUCTHK; IMOAXOJ0B K (HhOPMHUPOBAHUIO
COJICPKATEIIbHOM OCHOBBI KOHTPOJISI M OLEHKA O0pa3oBaTEeNbHBIX JIOCTHXKECHUI
oOydJaronuxcsi B paMKax HMTOTOBOM aTTectanuu B (OpME €IMHOr0 TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriyOJI€HHOTO U3YUEHUSI XUMUU:

o yCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHKe, 003aTeIbHOE AJIs
W3y4eHUST B paMKax OTACIBbHBIX MNpoduiIei, MpeaycMaTpuBaeT pacupeaeicHue u
CTPYKTYpUpPOBaHHE €ro IO KJlaccaM, OCHOBHBIM COJIEpXKATEIbHBIM JIMHUSIM/pa3jaeiiamMm
Kypca;

o NaéT MpUMEPHOE paclpeiefieHne y4eOHOro BPEMEHU, PEKOMEHIYyEeMOro st
M3YUYCHHUS OTMCIIbHBIX TEM;

o npeajiaraeT  IPUMEPHYIO  TOCIEIOBATENBbHOCTh  M3YYEHHS  y4eOHOTO
Marepualia ¢ y4ETOM JIOTUKHA MTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEIMETHBIX
CBSI3CH;

o TAET METOOUYECKYIO MHTEPIPETALMIO LIeJIed U 3a7a4 U3yYCHUS IIPEeAMETa Ha
yIIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHETO OOIIEro
00pa3oBaHuUs, COACPKATEIHHON XapaKTEPUCTUKU TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl cpeaHero odiero o0pa3oBaHus (JUYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TaKXke C Y4E€TOM OCHOBHBIX BHJIOB Y4eOHO-
MMO3HABATENIbHBIX JIEUCTBUI 00YUaIOIIErocs MO0 OCBOCHHIO COJICPKAHUS TIPEIMETA.

[Io BceM Ha3BaHHBIM NO3UIMSAM B MOporpaMMe IO XUMHHM MPEayCMOTpeHa
MPEEMCTBEHHOCTh C 00yUYE€HHEM XHMHHM Ha YPOBHE OCHOBHOI'O 00Iero oopa3zoBaHus. 3a
mpeieiaMd YCTAaHOBJIICHHOW MPOTpaMMOMl MO XUMHUHU 00s3aTeNbHONW (MHBAPUAHTHOM)
COCTaBJIAIONIEH COAEp)KaHUsI Y4eOHOTO TMpeaMera «XUMHUsSD» OCTa€TCs BO3MOKHOCTh
BHIOOpa €ro BapuaTHBHOM COCTaBIAIOIIEH, KOTOpas JOJbKHA OMNpEACNsIThCS B
COOTBETCTBHUH C HAMPABIEHNEM KOHKPETHOTO PO IS 00yUeHUSI.

B coorBerctBUu ¢ koHuenTyalibHbIMU nojioxeHus MU @I'OC COO o HazHaueHUH
npeaMeToB 0a30BOT0 M YriIyOJIEHHOTO ypoBHEH B cucrteMe Au(QepeHIrnpOBaHHOTO

oOyueHHus Ha YPOBHE CpelHEero oOuiero oO0pa3oBaHUsA XMMHs Ha ypOBHE YIIIyOJEHHOTO
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W3Y4YEHUs HANpaBlIeH HAa pealM3alui0 MPEEMCTBEHHOCTH C MOCIEAYIOIMIMM 3TaroM
MOJIyYEHHUS] XUMUYECKOI0 00pa30oBaHus B paMKaxX M3YyYEHHMs CIELUAJIbHBIX €CTECTBEHHO-
HAayYHbIX W XWMHUYECKMX JHMCUMIUIMH B By3aX U OpraHu3alusx CpeIHEro
poeCCHOHATEHOTO 00pa3oBaHusA. B 93Tol CBA3M uW3ydeHWE mpeaMera «XHUMHE
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PACUIMPEHHE U YIIyOJIeHHE TEOPETUYECKON u
NPAKTUYECKONM TOJATOTOBKM OOyYaromIMXcs, BBIOpABIIMX OMNpPENeIEHHBIN npoduib
oOy4eHHsl, B TOM YHCJIE C MEPCHEKTHBOM MOCIEAYIOMIEro IOJIYYEHUSI XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccuoHaabHoro oopazoBanus. Hapsny ¢ atum, B cBere
tpeboBannii PI'OC COO kK mMmIaHUpyeMbIM pe3yjibTaTaM OCBOEHUS (penepanbHOU
o0pa3oBaTEIbHOM MpPOrpaMMbl CpeHEro OOIIero o0pa3oBaHUs HM3Yy4YCHUE MpeaMeTa
«XuUMUS» OPUEHTUPOBAHO TAaKXKE€ HA PEIICHHE 3a7a4 BOCIHUTAHUS U COLMAIBLHOTO
pa3BUTUS OOydYaroluxcs, Ha (POpMHUpPOBAHUE Yy HUX OOIIEUHTEIUICKTYAJIbHBIX YMEHHUM,
YMEHUM paldoOHaIM3aIlid y4eOHOro TpyJa M OOOOIIEHHBIX CIIOCOOOB JESITEIBLHOCTH,
UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsioliuMu  nipeaMeTa  «XUMHUS» HAa YpPOBHE YIUIYOJIEHHOrO H3y4YEHHUS
SABJISIFOTCSL YTAyOn€HHbie Kypehl — «Oprannueckas xumusi» U «O01ast 1 HeopraHuyeckast
xumusi». Ilpu onpeneneHurn mMOAXOAOB K OTOOpPY W CTPYKTYPHOH OpraHu3aunuu
coJiepKaHUs ITUX KYPCOB B IIPOrpaMMe M0 XUMHUU 32 OCHOBY MPUHATHI TTos1okeHusT DT'OC
COO o paznnunsix 6a30BOr0 U yriayO0JaEHHOTO YPOBHEN U3YUECHUS MIPEIMETA.

OcHoBy cojepskaHusi KypcoB «Opranndeckast XuMus» U «OO0111as 1 HeopraHudeckas
XUMUS» COCTABISIET COBOKYITHOCTh TPEAMETHBIX 3HAHMM W YMEHHM, OTHOCSAIIUXCS K
0a30BOMY YPOBHIO M3YYEHHS MpeaMeTa. JTa cUcTeMa 3HAHUU MOJy4aeT OINpeAesEHHOe
TEOPETUYECKOE JIOMOJHEHKE, MMO3BOJISIONIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMIA
00BEM (hakToNOrMUecKoro Marepuaina. Tak, Ha yriayOJI€HHOM ypOBHE M3YUYEHHUS MpPEAMETa
oOecrieyeHa BO3MOXKHOCTh 3HAYUTENIBHOIO YBEJIWYEHUsS O0BbEMA 3HAHUN O XMMUYECKHX
AIIEMEHTAaX MU CBOMCTBaX HMX COEAMHEHUH HAa OCHOBE pAacCIIUpPEHHs] U YrIIyOJeHUs
MPEACTABICHU O CTPOCHHHM BEIIECTBA, XHMHYECKOW CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKAHUS] PEAKIUH, pacCMATPUBAEMBIX C TOYKH 3PEHHUS] XMMHUYECKOW KHUHETHKU U

TepMOAUHAMUKHU. H3ydyeHne mnepuoaudyeckoro 3akoHa u Ileprnoandeckor CHCTEMBI
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XUMHUYECKUX DJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXaHHUYECKUX
MPEJICTABICHUSX O CTPOCHHM aroMa. XUMHUYECKasl CBSI3b OOBSICHSETCA C TOUKH 3PEHHUS
HPHEPreTUUECKUX W3MEHEHUN mNpu e€ oOpa3oBaHUM M PA3PYLICHHUH, & TAKKE C TOUKH
3peHusi MexaHu3MoB €€ oOpa3zoBaHus. M3ydeHwe THNOB peakuuid JTOMOJTHSIETCS
(GOopMUpOBaHUEM IMPEACTABICHUN 00 3JIEKTPOXMMHUYECKHX IPOLECCaX M DJIEKTPOIMU3E
pacIuIlaBoB M PacTBOPOB BEUIECTB. B Kypce OpraHM4ecKOd XMMHU IIPU PACCMOTPEHUHU
PEaKIMOHHON CIMOCOOHOCTH COENMHEHUM yzensercs ocoboe BHUMaHHE BOIpocaM 00
AJIEKTPOHHBIX 3(]deKxTax, 0 B3aMMHOM BIHUSHHM aTOMOB B MOJIEKYJaX M MEXaHU3Max
peaKunil.

Oco0oe 3HaueHWe MMEET TO, YTO Ha COJEp>KAHHE KypCOB XMUMHUH YIIIyOJIEHHOIO
YPOBHSI M3y4YEHHUS JUIsl KJIACCOB ONPENENEHHOTrO mnpoduiis (TIaBHBIM OOpa3soM Ha HX
CTPYKTYPY U XapakTep JAOMOJHEHUH K oOUIed CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBaIOT
BIIMSIHAE CMEXHBIC NpeaMeTsl. Tak, HampuMmep, B COAEP)KaHWU MPEaMETa Ui KJIacCOB
XUMUKO-(U3UIecKoro npoduis OoJblIoe 3Ha4Y€HHE OYIyT UMETh DJIEMEHTHI Y4eOHOTO
Marepuana no oomei xumuu. [Ipu u3ydeHnn npeamMera B JaHHOM Cllydae akLUEHT Oyner
clenaH Ha OOUIHOCTh METO/OB IO3HaHUS, OOLIHOCTh 3aKOHOB U TEOpPUHA B XUMHUU U B
¢u3uKe: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJEKYJsipHas Teopusi B (U3HKE), 3aKOHBI
COXPAHEHUSI MAacChl U SHEPTUH, 3aKOHbI TEPMOJIUHAMUKH, JIEKTPOJIN3A, IPEACTABICHUS O
CTPOEHUH BEILECTB U APYTOE.

B 1O e BpeMsa B coaepKaHUU MpeAMeTa AJis KJIACCOB XMMMKO-OHOJIOTHYECKOTO
npoduist OONBIINKA YACIbHBIA BeC OyAeT MMETh OpraHuYeckas xumus. B aTom ciyuae
MPEAOCTABIIACTCA BO3ZMOXHOCTh JUIsl 00Jiee OOCTOSITENbHOIO PACCMOTPEHUSI XUMHUYECKOU
OpraHu3allMd KIJIETKM KakK OWOJIOTMYEeCKOM CHCTEMBbl, B COCTaB KOTOPOM BXOIAT, K
npuMepy, TaKue CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMMNUIbL, OENIKU, YIJIEBObI,
HYKJIEMHOBBIE KHCIOTBI W Jpyrue. Ilpu 3TOM 3HaHMS O COCTaBEé M CBOMCTBAX
MIPEJACTABUTENEH OCHOBHBIX KJIaCCOB OpPraHMYECKUX BEHIECTB CIY’KaT OCHOBOM Jis
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, bIXaHUsI, MUIIEBAPEHUS.

B mnane ¢opMupoBaHHS ~OCHOB HAy4yHOTO  MHMPOBO33PEHMS, OCBOCHMUS

O6H.[€Hay‘-IHBIX MCTOJOB TIIO3HAHWA MW OIbITa IIPAKTHYCCKOIO IPHUMCHCHUSA HAYYHBIX
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3HAHWM W3ydeHue TmpeaMeTa «XuMus» Ha YrIyOln€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C YYCOHBIMH MPEAMETaMH, BXOISIIMMH B COCTaB MPEIMETHBIX
obOnacteit «EcTecTBeHHO-HayuHble TMpeaAMETb», «MaremaTnka W UHOpPMATHKa» U
«PyCcCKH S3BIK U JINTEPATYPAY.

[Ipu uzyuenuu yuyeOHOTro npeameTa «XuMus» Ha yriayOiaE€HHOM ypOBHE TakxkKe, Kak
Ha YPOBHE OCHOBHOTO M CpeaHero oOiiero oopa3zoBaHus (Ha 0a30BOM YpOBHE), 3ajauei
MIEPBOCTETICHHOM 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAYKH XMMHUU KaK 00J1acTh
COBPEMEHHOI'0 €CTECTBO3HAHUsA, IMPAKTUYECKOW JCATEIBHOCTA YEJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PemieHue 3Tol 3aiaunM Ha yriayOJE€HHOM YpOBHE
M3yYECHUS NPEeAMETA NPEANONAracT peaan3alnio TAKUX LEJIeH, Kak:

o dbopMupoBaHUE TMpPEACTaBICHUI: O MaTepUATbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTAX W IMO3HABAEMOCTH SIBJICHUWA TPHUPOJBI, O MECT€ XHUMHUU B CHUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylled poiin B OO0ECIEUeHHH YCTOWYUBOIO pPa3BUTHUS
YeJIOBEUYECTBA: B PEIICHUU NPOOJeM HKOJOTHMUYECKON, SHEPreTUYSCKOM W IHUIIEBOM
0€30IacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUN HOBBIX MAaT€pPUAJIOB, HOBBIX HCTOYHUKOB
DHEPTrud, B OOECNEYEHUH PaAIMOHAIBHOTO MPHUPOIONOIb30BaHusI, B (OPMHUPOBAHUU
MHUPOBO33pEHHUS U OOIICH KyJbTYphbl Y€JIOBEKa, a TaKXKe SKOJOTUYECKU OOOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO U TPUPOAHOM CPENE;

° OCBOCHHME CUCTEMBbI 3HAaHWMH, JICKAIIUX B OCHOBE XMMUYECKON COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIAMEHTANIbHBIX TOHSITHM, 3aKOHOB M TEOPHUH
XUMHHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUHM BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HWOHHO-MOJICKYJISIPHOM, HAJMOJIEKYJSIPHOM, O TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX PEaKUUM, O XUMHUYECKOM
PaBHOBECHH, PACTBOpAaxX M JAUCIEPCHBIX CHCTeMaX, 00 OOIMX Hay4YHBIX MPUHIMIAX
XUMHYECKOTO ITPOU3BOACTBA;

o dbopmupoBaHue y oOyyJaronmxcs OCO3HAaHHOI'O NOHUMAHMUS
BOCTpPEOOBAHHOCTH CUCTEMHBIX XMMHUYECKUX 3HAHUHU HJI1 OOBSICHEHUS KIFOUEBBIX UJEH U
po0JIeM COBPEMEHHOM XUMUU, ISl OOBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUMA, UMEIOTIIIX

€CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO PEIICHHS MPOOIeM, CBA3AHHBIX C XUMHUEH,
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NPOTHO3UPOBAHMS, aHAIW3a W OLEHKM C TO3UIMM HKOJIOTMYECKON Oe30mMacHOCTH
MOCIIEACTBUIM OBITOBOM U TPOU3BOJICTBEHHOH JESITENPHOCTH 4YEJNOBEKa, CBSI3aHHOM C
XUMHUYECKUM MTPOU3BOACTBOM, UCTIOIB30BAHUEM U MEpepabOTKON BEILIECTB;

o yriiyOsieHue MpeACTaBICHUM O HAyYHBIX METOJAaX MO3HAHUS, HEOOXOIUMBIX
ULl TPUOOPETEHHs] YMEHH OpPUEHTUPOBAThCSI B MHPE BEIIECTB M OOBSCHEHUS
XUMHUYECKUX SIBIICHUN, UMEIONIMX MECTO B MPHUPOJE, B MPAKTHUYECKOW ACSITEIBHOCTU U
MMOBCEIHEBHOM KU3HU.

B rmiaHe peanuzauMyd MEPBOOYEPEIHBIX BOCIUTATEIBHBIX W Pa3BUBAOLIUX
(GyHKIUI 1IeJIOCTHOM CUCTEMBI CPEIHEro 001Iero o0pa3oBaHUs IPU U3YyYEHUH MpPEAMETa
«Xumus» Ha yriayOJ€HHOM YPOBHE OCOOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKUE LIEU U
3a/1a4d, KakK:

o BOCITUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJICHUM MPUPOJIbI, YBAKEHUS
K IpOLIECCY TBOPYECTBA B OO0JACTH TEOPETHUECKUX W MNPUKIAIHBIX HCCIEIOBAHUIA B
XUMHH, (POPMHpPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

o pa3BUTHE MOTHBAIIMM K OOYYEHHMI0O U TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX IEHHOCTEH;

o pa3BUTHE [I03HABATEIbHBIX HHTEPECOB, MHTEIUICKTYyaJIbHBIX W TBOPYECKHUX
crocoOHOoCTeM oOydaromuxcs, (GpopMHUpPOBaHME y HHUX CO3HATEIBLHOIO OTHOIICHUS K
caMO0Opa30BaHUI0O U  HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO  YCIEIIHON
npodeccuoHaNbHOM M OOIECTBEHHOW JAEATEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K
CBOEMY 3JIOPOBBIO M TOTPEOHOCTHU B 37J0POBOM 00pa3e KU3HU;

. (¢opMupoBaHHEe YMEHUH U HaBBIKOB PAa3yMHOIO MPHUPOAOIOJIb30BAHMUSA,
pa3BUTHE DKOJOTMYECKON KYJIbTYPhl, MPHUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HON
IKOJIOTMYECKOM JICSITCIIHLHOCTH.

OO1ee 4MCca0 4acoB, MPEAYCMOTPEHHBIX NJIS U3YYEHUS XUMHUH Ha YriyOJeHHOM
ypOBHE CpeaHero ooiiero oopasosanusi, coctasiser 204 yacos: B 10 kimacce — 102 gaca (3

yaca B Henelnto), B 11 kimacce — 102 yaca (3 yaca B Hefienio).



COAEPKXAHUE YYEBHOI'O ITPE/IMETA

10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpeameT u 3HaAYEHHE OPraHUYECKOM XWUMHHU, TPEACTABICHHE O MHOT000pa3uu
OpraHUYECKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOCHHE aTOMa yriepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUA.
BajleHTHBIE BO3MOJKHOCTM aTOMa YIJIEpOAd. XHMHYECKas CBA3b B OPraHMYECKHUX
coelMHEHHsX. Tumbel TrUOpUIM3AlMM AaTOMHBIX opOuTtaneil yriepoaa. MexaHU3MBbI
00pa3oBaHUsI KOBAJICHTHOW CBsI3M (OOMEHHBI UM JOHOPHO-aKIENTOPHBIN). Turbl
MEepEeKphIBaHUSI aTOMHBIX opOutaneid, 6- u m-cBsa3u. OpuHapHas, JBOWHAs M TpoWHas
cBa3b. CnocoObl pa3pbiBa CBSI3€M B MOJIEKYyJlax OpraHudeckux BemiectB. [loHsTue o
CBOOOJTHOM pajiuKaie, Hykieodue u ayekTpodure.

Teopust cTpoeHusi opraHuyeckux coenuHeHuil A.M. BbyTiepoBa M COBpEMEHHBIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYyJ. 3HAU€HHWE TEOPUH CTPOEHUS OPraHUYeCKHX
coenuHEeHU. MoneKyysipHble U CTPYKTypHble QopMmyinbl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpall€HHas, ckenetHas. M3omepus. Bunbl nzomepun:
CTPYKTYpHasi, TPOCTPAHCTBEHHAsI. DJEKTPOHHbIE d(D(PEKTH B MOJEKYJIaX OPraHUYECKHUX
COEIMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN A (DEKTHI).

[IpeacraBinenne o0 KiIacCU(pUKALMKM OpraHudyeckux BeulecTB. IloHsTtne o
dbynkunoHnansHOM rpymme. ['omomnorusa. ['omonormdeckue psiasl. CuctemaTuueckas
HOMeHKJaTypa opranudeckux coeauHennit (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTIEIIbHBIX MPEICTABUTEIIEH.

OcobenHoctn U Kiaccuukalus OpraHu4eckux peakiuil. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPTraHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE  METOAbl HM3YYEHHMs] BEIIECTB M WX IPEBPAILECHUN:
O3HaKOMJIEHHE ¢ 00OpasllaMy OpraHMYEeCKHX BEIIECTB M MaTepHajaMd Ha UX OCHOBE,
OMBITHI [0 TMPEBPALICHUI0O OPraHWYECKUX BEIIECTB IpPU HarpeBaHuu (TUIABJICHUE,

oOyTJIMBaHKE W TOPEHUE), KOHCTPYHUPOBAHUE MOJICTICH MOJIEKYJI OPTaHMYECKUX BEIIECTB.
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Yriesoaopoasl.

Ankanpl. ['oMonorumdeckuii psii amkaHoB, oOmIas ¢opMmyrna, HOMEHKJIATypa H
M30Mepus. JJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY] alKaHOB, SP°-
ruOpUan3alMs aTOMHBIX OpOUTanei yriepoaa, 6-cBsi3b. OU3HMUECKUE CBOMCTBA AJIKAHOB.

XWUMUYECKHE CBOWCTBA  AJKAHOB: PEAKIUMU  3aMELICHUs, HW30MEepHu3aluu,
NETUAPUPOBAHUS, ULUKIM3ALUAHA, MHPOIN3a, KpeKuHra, ropenus. llpencraBinenue o
MEXaHU3ME PEaKIUN PaAUKAIBHOTO 3aMEIICHMUS.

Haxoxnenune B npupojie. CriocoObl NOMyYeHUs: U IPUMEHEHUE aJIKaHOB.

[uknoankanel. OOmias ¢opMmyna, HOMEHKIaTypa W u3zomepus. OcoOeHHOCTH
CTPOCHHUSI U XHUMHYECKUX CBOMCTB MaJIbIX (LIUKJIOMPOINAH, IUKIOOYyTaH) M OOBIYHBIX
(UMKJIONEHTaH, NMKJIOreKcaH) IUKIoadKkaHoB. CrnocoObl NOJy4YeHUS U NPUMEHEHHUE
LIHAKJIOAIKAHOB.

Anxenbl. ['oMonormyeckuil psj ajnkeHoB, oOmas (opMmyna, HOMEHKIATypa.
DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJIKEHOB, SP*-TMOpHan3anus
aTOMHBIX OpOUTallel yriaepoja, o- U m-cBA3U. CTpyKTypHass M reomerpuyueckas (Luc-
TpaHc-) u3zomepus. Puznueckue CBONCTBAa AJIKEHOB. XWMHUUYECKHE CBOWCTBA: pPEaKIUU
MIPUCOEIMHEHHNS], 3aMEIICHUS B O-TIOJIOKEHUE TNIPU JABOMHOM CBSI3H, MOJUMEpPU3ALUU U
okucneHus. lIpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiMM Ha JABOMHYKO CBS3b.
CriocoObl MoTyueHus: ¥ MPUMEHEHHUE AJIKEHOB.

Anxanuensl. Knaccudpukauus ankaaueHoB (CONPSKEHHBIE, HW30JUPOBAHHbBIE,
Kymyaupoganuvie). OCOOEHHOCTH D3JEKTPOHHOTO CTPOCHHUS M XUMHUYECKHUX CBOICTB
CONPSDKEHHBIX AUEHOB, 1,2- u 14-pucoenunenue. Ilonumepusanus CONpsKEHHBIX
nueHoB. CriocoObl MOTyYEHUs U TPUMEHEHUE alKaIUEHOB.

Anxunel. ['omonormueckuil psig ankuHOB, oOmias (opmysia, HOMEHKJIAaTypa H
M30MEPUS. ODIJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI alIKMHOB, SP-
ruOpuan3anus aToMHBIX opOutaneid yriepona. dusmueckue CBOICTBA AaIKHUHOB.
XUMHUYECKUE CBOMCTBA: PEAKUUU NPUCOCAWHEHUS, AUMEPU3ALMA W TPUMEPU3ALINH,

okucieHus. KucnoTHeie CBoiicTBa AJIKMHOB, HWMCIOIIHMX KOHICBYIO TpOI\/'IHYIO CBA3b.



KauecTBeHHble peakiuu Ha TPOWHYIO CBsA3b. CHOCOOBI TOMY4YEHUS M TNPUMEHEHUE
AJIKUHOB.

Apomatudeckue yrieBoJaoponabl (apeHsl). ['omosiornueckuil psig apeHoB, oOuias
dbopMyna, HOMEHKIATypa W H30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJIbl OeH305a. Pu3nueckue CBONCTBA apeHOB. XMMHUECKHE CBOMCTBA OEH30J1a U €T0
TOMOJIOTOB: PEaKLUu 3aMElIeHHs] B OCH30JbHOM KOJbIIE U YIJIEBOJAOPOJHOM pajuKale,
peakuuy TNPUCOEAVHEHHS, OKHUCIEHHE TromoJioroB OeH3ona. IlpencraBienune 00
OpPUEHTHUPYIOIIEM JIEHCTBUU 3aMECTUTENIEN B OEH30JIbHOM KOJIbLIE Ha IPUMEPE aTKUIbHBIX
paauKagoB, KAapOOKCUIBHOM, THUIPOKCWIBHOW, AaMHHO- M HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XHMMHYECKUX CBOMCTB ctupoia. [lomumepuszanus cTupona.
Crioco0bl MoJTydeHus U IPUMEHEHUE apOMaTHUECKUX YTJIEBOAOPOIOB.

[Ipuponueiii ras. IlomytHeie HedTsHbIE ra3sl. HedTh u €€ mnpoucxoxxiaeHue.
KameHHbIil yronp M mnpoaykTel ero mnepepadbotku. CrocoObl mnepepaboTKu HEePTH:
MepPEeroHKa, KPeKUHT (TEPMHUUECKUH, KaTATUTUUECKHi), pUOpMUHT, THUPOH3. [IpoTyKThI
nepepadoTKu He(PTH, UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.

DJIEKTPOHHOE  CTPOEHHE  TaJOTCHNPOW3BOAHBIX  YIJIEBOAOPOAOB.  Peakium
3aMEILEHMs TaJoreHa Ha T'MAPOKCOTPYIIY, HATPOIPYIILY, [UAHOTPYIITY, aMUHOIPYIILY.
JleiicTBue Ha TaJOreHIPOU3BOAHBIE BOJAHOIO W CHOUPTOBOIO pPAcTBOpa IIEIIOYH.
B3aumopeiictBue — gurajoreHajkaHoB ¢ MarHueM U UHKOM. IloHatume o
METaJUI0OPTaHUYECKUX COEIMHEHHUSIX. Hcnons3zoBanue raJOr€HIPOU3BOIHBIX
YTJIE€BOJOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

DKCNepUMEHTAIbHbBIE METObl M3YyUYEHUs BEUIECTB M UX MPEBPAICHUI: NU3ydeHHE
(bu3nyecKux CBOMCTB YIJIEBOAOPOJOB (pacTBOPUMOCTH), KAYECTBEHHBIX PEAKIIHii
VTJIEBOJOPOJOB pA3JIMYHBIX KJIaccoB (oOecuBeYrBaHUE OpPOMHOM WM HOJHOW BOJIBI,
pacTBOpa IepMaHraHaTa Kajaus, B3aMMOJCHUCTBUE ALlCTUIEHA C AMMHAYHBIM PacTBOPOM
okcupaa cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YTIAEPOia U BOJAOPO/Ia B OPTaHUUYECKHIX

BCIICCTBAX, IOJTYYCHUC OTUJICHA U U3YUYCHHUEC €TO CBOﬁCTB, O3HAaKOMJICHHUC C KOJUJICKIIUAMUA
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«Hedtp» u «Yromp», ¢ oOpa3namu IjiacTMacc, KaydyKOB M PE3HUHBI, MOJEIHUPOBAHUE
MOJIEKYJI YTIE€BOAOPOI0OB U FAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucsopoacoaep:kamue opranndecKue coelMHeHHs.

[IpenenbHble OqHOATOMHBIE CIUPTHI. CTpOEHHE MOJIEKYJ (Ha MPUMEPE METAHOJA U
staHosa). ['oMonormueckuit psig, oOmas Qopmyna, H30MEpHs, HOMEHKIATypa U
knaccudukanusa. Duznueckue CBOMCTBA  MPENETbHBIX  OJHOATOMHBIX  CIHUPTOB.
BopoponHble CBSI3M MEXIYy MOJIEKYJAMH COUPTOB. XUMHYECKUE CBOMCTBA: PEAKIIUU
3aMEIICHMsS], JEeTUAPATALMK, OKHUCIIECHMs, B3aMMOJEHCTBHE C OpPraHUYECKUMU U
HEOpraHMYeCKUMH Kucioramu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBue H3TaHOJAa M METAaHOJA Ha OpraHu3M uenoBeka. (CrnocoObl MOJMyYEeHHS U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa U uzomepus. OCOOCHHOCTH (PUIHYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbI€ CIIUPTHI — TWICHIJIMKOJIb U MIULEpUH. PU3HUECKUE U XUMHUYECKHE
CBOMCTBA: PEaKLMU 3aMEIEHUS, B3aUMOJICUCTBHE C OPraHUYECKUMU U HEOPTAHUYECKUMU
KHCJIOTaMH, KAaueCTBEHHas peaklHs Ha MHOroaromMHele cnupthl. IIpeacraBnenue o
MEXaHU3ME peakUuil HyKICOPUIbHOro 3amelnieHus. JIelicTBUEe Ha OpraHU3M YesIOBEKa.
Crioco0bl MoTydeHus: ¥ IPUMEHEHNE MHOTOATOMHBIX CIIHPTOB.

®enon. CTpoeHne MOJIEKYIbl, B3aUMHOE BIUSHUE TMAPOKCOTPYIIBI U OEH30JIbHOTO
anpa. dusmnueckue cpoilcTBa ¢eHona. OCoOEHHOCTH XMMHUYECKMX CBOMCTB (heHona.
KauectBennsie peakiuu Ha ¢eHosn. TokcumunocTh ¢denona. CrocoObl TONyYEeHHS] U
npumeHeHue ¢penona. GenondopmanbaeruHas cMoia.

KapOoHuiibHbIE COEAMHEHUS — ajbAETUIbl M KETOHBI. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TPYIIIBI. ['OMONOTHYECKHE PSIBI AJIBIETHAOB M KETOHOB, 0011ast opMyIia,
A30MepHUd U HOMEHKIaTypa. OU3NYECKUE CBOMCTBA AJIBACTUI0B U KETOHOB. XUMHUUYECKHUE
CBOMCTBa aJIbJCTHJIOB M KETOHOB: peakUuuu npucoeAruHeHus. OKHCIIEHHE albJErujioB,
KauyeCTBEHHbIEC peakInH Ha anpAeruabsl. CocoObl MOJyYeHUs U MPUMEHEHUE alIbJIeTH/IOB

N KCTOHOB.
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OMHOOCHOBHBIE TIpEJENbHbIE KapOOHOBBIE KHUCIOTH. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHUCIOT. M3oMepus u HomeHkiarypa. dusnueckue CBOWCTBA
OJIHOOCHOBHBIX ~MpPENENbHbIX KapOOHOBBIX KHUCJIOT. BoaopomHbie CBSI3M  MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHUCIIOT. XWUMHUYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOWMCTRBA,
peakius 3TepudUKanum, peakiui ¢ y4acTHEM YIiIeBOJAOPOIHOTO paaukaia. OCOOEHHOCTH
CBOMCTB MYpaBbUHOW KHUCHOTHI. [loHSITHE O MPOU3BOAHBIX KapOOHOBBIX KHUCIOT —
CIOXHBIX d(pupax. MuorooOpasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB
HEMpEACNbHBIX M apOMaTHYECKUX KAPOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCIIOT,
IMAPOKCUKApOOHOBBIX  KHUCJIOT. [IpencraBurenu  BBICIIMX — KapOOHOBBIX — KHUCIOT:
CTEapHHOBasl, TATbMUTUHOBAS, OJICMHOBAS, JIUHOE8As, TUHOIeH08as KACTOThl. CocoObI
MOJIyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonormueckuii psxa, oOwmwas Qopmyna, uzoMepus u
HOMEHKJIaTypa. Ou3znueckue U XUMUYECKHE CBOWCTBA: TUIPOJIA3 B KUCIOW M IIEIOYHON
cpene.

Kupel. Ctpoenue, puanyeckne M XHUMHYECKHUE CBOMCTBA JKUPOB: THUAPOIU3 B
KHCIION U 1menodHoi cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJIEpPKAlIUX OCTaTKU
HEeTpeeTbHBIX JKUPHBIX KUCJIOT. JKUphl B Ipupoe.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIEE JCHCTBHE.

OO6mast xapaktepuctuka yrieBonoB. Kmaccudukanus yrieBomoB (MOHO-, AH- H
nonucaxapuabl).  MoHoOcaxapuapl:  TIJII0K03a,  (PYyKTO3a,  TajlakTto3a,  puodo3sa,
ne30KkcupuOo3a. PusnuecKkre CBOWCTBA M HaXOXJICHHE B mpupoge. DOoTOCHHTES.
XHUMHUYECKHE CBONCTBA TTIOKO3bI: PEAKIIUU C YYaCTHEM CIIUPTOBBIX U aJbJETUAHON TPy,
CIUPTOBOE M MOJOYHOKHCTIOEe OpoxeHue. I[IpuMeHeHue TIIIOKO3bl, €€ 3HayeHue B
KUZHEACATECIbHOCTH Opranusma. Jlucaxapuapl: caxapos3a, MajabTO3a U JIAKTO3a.
BoccranaBnuBaronime U HEBOCCTAaHABIMBAIOIIME AWcaxapuibl. ['Maponau3 aucaxapuios.
Haxoxnenue B mnpupoae u mnpumeHeHue. llonmucaxapuapl: Kpaxman, TJIHMKOT€H U
uesutrono3a. CTpoeHue MakpoMOJIEKYJ KpaxMalia, IIIMKOreHa U HEeJUTkoNo3bl. DPU3nyeckue
CBOMCTBAa Kpaxmaja U ILEJUII0N03bl. XHMHYECKHE CBOWCTBAa Kpaxmaja: THIPOJIN3,

Ka4CCTBCHHAA pCakKnouss C HOIAO0M. XUMHYECKHE CBOICTBA HOCJIUIFOJIO3bI: THAPOJIN3,
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noydeHue 3¢GupoB Meoio3bl. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

OKCNIEpUMEHTAIbHBICE METOJbl HM3YyY€HUA BEIIECTB M HMX IPEBpaILCHUI:
pPacTBOPUMOCTh Pa3JIMYHBIX CIHUPTOB B BOJIE, B3aUMOJICHCTBHE STAaHOJA C HATPHUEM,
OKHCJICHHE JTUJIOBOIO CIHpPTa B aibJeTU]I HA PpACKaJIEHHOM MEIHOM MPOBOJIOKE,
OKHCJIGHHE JTHJIOBOTO CIIUpTAa JUXpOMATOM Kaiusd (BO3MOXKHO HCIOJIb30BAaHHE
BHJICOMATEpPUAJIOB), KAYECTBEHHBIE pEAKUUM Ha  ajdbJeruabl (C  THUAPOKCUIAOM
muammuncepeopa(l) u runmpokcuaom menu(ll)), peakuuss raunepuHa ¢ TUIPOKCHUAOM
meau(ll), xumudeckue cBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOThI, B3aUMOJEICTBUE PacTBOpa
roKo3el ¢ TuapokcuaoMm Menu(ll), B3aumonelicTBue Kpaxmaiaa C HOJOM, peElIeHUE
AKCIIEPUMEHTANIbHBIX 3a7ad 1o TemMaM «CrupThl U ¢eHonb», «KapOOHOBBIE KHUCIOTHI.
CrnoxxHble 3pupb».

A30Tcoaep:kalye OpranndecKue coeTuHeHusI.

AMHUHBI — OpraHMYecKHe TMpOM3BOAHBIE aMmmuaka. Kiaccupukanus amMuHOB:
anudaTuiecKue ¥ apoOMaTHUYECKUE, TMEPBUYHBIC, BTOPUYHBIE U TpeTU4HbIE. CTpoeHUe
MOJIEKYJ, oOmas ¢opMmyna, H30MEpHs, HOMEHKJIaTypa U (uU3WYecKue CBOWCTBA.
XUMHUYECKOe CBOMCTBa anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA, aJIKUIUPOBAHUE,
B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCI0TOU. COTM aJTKUIaMMOHMS.

AHUJIMH — TOpeACTaBUTENIb aMHMHOB apoMartudeckoro psga. CtpoeHue aHWUIMHA.
B3anmHoe BiusiHME Tpynm aTOMOB B MoJjeKysie aHwinHa. OCOOEHHOCTH XUMHYECKUX
CBONCTB aHmwinHA. KadecTBeHHble peakuuu Ha aHuiduH. CrHocoObl TONyYEeHHS U
npuMeHeHue anudarniyeckux aMuHoB. [lonydeHue aHuIMHa U3 HUTPOOEH301a.

AmuHokuciiotel. HoMenknatypa u wuzomepusa. OTaenbHbIE MNPEACTaBUTEIN -
AMUHOKHUCJIOT: TJIMUMH, ajdaHuH. Du3nyeckre CBOMCTBA AMHUHOKHMCIOT. XUMHYECKHUE
CBOMCTBA aMHMHOKHCIOT KakK aM(OTEpPHbIX OpPraHUYECKUX COCJUHEHUM, peaKius
MOJIMKOHJICHCAIMKA, OOpa3oBaHWE TENTUAHOW CBsI3U. buosormdeckoe 3HAYCHHE

amMuHOKHCIIOT. CUHTE3 U ruapoJIn3 IICITUI0B.
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benku kak npupoaHbie moauMepsl. [lepBudHas, BTopudHas U TPETHYHAS CTPYKTypa
0enKkoB. XMMUYECKUE CBOMCTBA OEIKOB: TUAPOIIN3, IEHATYpaIHsl, KAYeCTBEHHbBIE PEAKIUH
Ha OEJKH.

OKCnepUMEHTAIBHBIE METO/Ibl U3YUEHHS BELIECTB U UX NPEBPALLECHUN: PACTBOPEHUE
OeJIKOB B BOJE, JeHATypauus OEIKOB IMPU HArpeBaHHWM, LIBETHBbIC pPEaKlUU Ha OelKw,
pelIeHre SKCHEPUMEHTAIbHBIX 337ady M0 TeMaM «A30TcojJiepiKalllue OpraHuYecKue
COEeIMHEHUs» U «Pacno3HaBaHWe OPraHUYECKUX COCIUHEHUID.

BricokoMOJIeKYJISIPHBbIE COeTUHEHMUSI.

OCHOBHBIE TIOHSITHUSI XUMHUHM BBICOKOMOJICKYJISIDHBIX COCIWHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEIHSS MOJIEKYJIsipHasi Macca.
OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COEAVMHEHUN — MOJUMEPU3ALMS U
MOJIMKOH/ICHCALIHSL.

[Tomumepubie  Martepuanbl.  [lmactmacchl  (HOJMMATHIICH,  MOJUIIPOIMJIEH,
MOJIUBUHWIXJIOPUI, MOJIUCTUPOT, MOJIMMETUJIMETaKpUJIAT, MOJIMKApOOHATHI,
noaudTUIeHTEpedTanaT). Y TUIu3aius u nepepadoTka rmiacTyka.

DnacToMepbl: HATypaJbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAlpPOH U JIABCAH).

[Tonumepsl crnenuanbHOrO Ha3zHAYeHUs (TeQIIOH, KEBJAp, 3JIEKTPONPOBOASIIME
MOJIUMEPHI, OMOpa3IaraeMplie OJIUMEPHI).

OKCIEepUMEHTAIbHbIE  METOJIbI  M3YYEeHHUs BEIIECTB U UX MPEBpaICHUI:
O3HAaKOMJIEHWE C oOpa3laMu MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAccC,
Kay4yKOB, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme «Pacrno3HaBaHue IJIacTMacc U
BOJIOKOH).

Pacuérnsle 3anaun.

Haxoxnenrne MoJeKyIsipHOl (pOpMyJIbI OPraHUYECKOTO COEAMHEHUS MO0 MAaCCOBBIM
JOJIIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAXOXXIEHUE MOJIEKYJSIPHON (GOpMyIIbl

OpraHUYEeCKOro COEAMHEHHUS MO Macce (00bEMY) MPOAYKTOB CrOpaHus, MO KOJIUYECTBY
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BemecTna (Macce, 00bEMY) MPOAYKTOB PEAKITUN U/WUITN UCXOIHBIX BEIECTB, YCTAHOBIICHUE
CTPYKTYpHOU (HOpPMYJIBI OPTaHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB
WIK CHOCOOOB TOJYYEHHUs, OIpEAeNieHUe JOJIM BbIXOJA MPOAYKTa PEAKIUU OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBS3€d MPU HU3yYEHUU OpraHuyeckor xumuu B 10
KJIACCE OCYIIECTBIISICTCS dYepe3 HCIOJIb30BaHUE KakK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHATHUM, TaK U TOHATHM, MPUHATBHIX B OTHAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1muMe ecTeCTBEHHO-HAY4YHbIE IOHSATHUS: SIBJIEHWE, HAay4YHbId (PaKT, THUIOTE3a,
TEopusl, 3aKOH, aHaJIM3, CUHTE3, KiIaccuukamus, HaOaoJeH1e, U3MEPEHUE, IKCIIEPUMEHT,
MO/I€JIb, MOJICJIUPOBAHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTEeTUYECKHUM
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOE COCTOSHUE BEIIeCTBa, (U3NUYECKUE
BEJIMYMHBI, EUHULBI U3MEPEHUS, CKOPOCTh, SHEPTHsl, Macca.

buomorus:  kierka, opraHum3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, ABTOTPOMHBIA M TreTepoTpO(HBIA TUN NUTaHUS, OpOKEHHE,
(dboToCUHTE3, IbIXaHHE, OCJIKH, YTIEBOIbI, )KUPbI, HYKJIIEUHOBBIE KUCTIOTHI, ()EPMEHTHI.

['eorpadusi: mosie3HbIE HCKOMAEMbIE, TOIINBO.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOIIHUE
CpEeICTBa, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBHIASI U HEOPTAHUYECKAS XUMMUS

Teopernueckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sAep. XUMUYECKU 3nemeHT. M3orombel. CrpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIE YHCIA. OJHEPreTHYECKHE YPOBHU U
NoypoBHU. ATOMHBIE opOuTanu. Kiaccudukarus XUMHIECKAX dJIEMEHTOB (S-, p-, d-, f-
aleMeHThl). PacrmpenenieHre 3JEKTPOHOB 10 AaTOMHBIM OpOUTAsIM. JIEKTPOHHBIE

KOH(i)I/IpraHI/II/I aTOMOB JJICMCHTOB nepBoro—quBépToro nmepuogoB B OCHOBHOM M
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BO30YKIEHHOM COCTOSIHUH, JJIEKTPOHHBIE KOH(UTYpaIiu HNOHOB.
DIEKTPOOTPUILIATEBHOCTb.

Ilepuonnueckuit 3akoH U Ilepuoanueckas cucreMa XUMUYECKUX 3ieMeHTOB J[.U.
MenpneneeBa. CBsi3b MEpUOIUYECKOrO 3aKOHA U Ileproanyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO
rpynmnam u nepuojam. 3HaueHue nepruoandyeckoro 3akona /.M. Menzaeneesa.

XnuMu4uecKkass CBA3b. BuIbl XMMHWYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAfi,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUsl KOBAaJEHTHOW CBSI3U: OOMEHHBIM M JOHOPHO-
AKIENTOPHBIA. DHEPTUA U JUIMHA CBSA3U. [10NsIpHOCTH, HAPABIEHHOCTh U HACHIIIAEMOCTh
KOBAJIEHTHOM cBsA3u. KparHelie cBsA3u. BopopomHas cBs3b. MeEXMOJIEKyIspHBIC
B3aNMOJECHCTBUA.

BajleHTHOCTh ¥ BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHUEM (Ha MPUMEPE COETMHEHHI 3JIEMEHTOB BTOPOIO
nepuoja).

[IpencraBineHne O KOMIUIEKCHBIX coeAuHeHusX. CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTesib, JUIraH/bl. 3HAaYCHUE KOMIUIEKCHBIX coequHeHui. Ilonstue o
KOOPAWHAITMOHHOW XUMUH.

BemecTBa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUA. THUIIBI KPUCTATUIMYECKUX
pelmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonstne o pucnepcHbix cucreMax. McruHHble pacTBOphl. IlpencraBiienue o
KOJUIOMJHBIX pacTBOpax. CrocoObl BhIpaXXKEHUsI KOHLIEHTPALMU PACTBOPOB: MacCcoBas 10Jis
BEILIECTBA B pPAacTBOpPE, MOJISIpHAs KOHUEHTpauus. HachllleHHbIE M HEHACBIILICHHBIC
PacTBOpPBI, paCTBOPUMOCTB. Kpucramnoruaparsl.

Knaccudukanms u HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. |pUBUAIbHBIC
HAa3BaHMS OTHAEIIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYeCKIX peakiiuii B HEOPraHUYeCKOW U OPraHuYeCKOW X UMHUU.

3aKoH COXpaHCHHUA MACChbl BCIICCTB, 3aKOH COXPAHCHHUA M IPEBpAICHUA JSHCPIrun IIpH
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XUMHUYECKUX peakuusx. TemnoBbie 3¢(eKThl XUMUYECKUX peakuui. TepMoxumudeckue
YpaBHEHHUS.

CKOpOCTh XMUMHUYECKOM peakuuu, €€ 3aBHCUMOCTb OT Pa3IMYHbIX (aKTOPOB.
I'omoreHHsIe 1 reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatuMble U HeOOpaTHMble peakiuu. Xumudeckoe paBHoBecue. KoHcraHTa
XUMHYECKOTO paBHOBecHs. DakTOpbl, BIHSIOMINE HA MOJOXKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE W KOHLUEHTPAlMA BEUIECTB, YYAaCTBYIOIIUMX B
peakuuu. [Tpunmun Jle [larense.

OnekTponutuueckass nuccouuanus. CuibHble W ciaa0ble AMEKTPoJUThl. CTENeHb
nucconmannu. Cpeaa BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpaJbHAsA, IIEJIOYHAS.
Bonoponnslii nokazarens (PH) pactBopa. I'naponus cosneit. Peakiimu nonHoro ooMeHa.

OKuUCIUTENBHO-BOCCTAHOBUTENBHBIEC peakinn. CTeneHb OKuciIeHuss. OKUCIUTEND U
BOCCTaHOBUTENb. [Iporieccyl OKUCIIEHUSI M BOCCTAHOBJICHUS. BaXkHeWIIMe OKUCIUTENN U
BOCCTAHOBUTEIN. MeETOJT 3JEeKTPOHHOr0 OajiaHca. DIEKTPOJU3 PAcTBOPOB U PACILJIaBOB
BEIIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YyUYEHHS BEIIECTB U UX MPEBPAILCHUN: pa3I0KEHUE
MEPOKCHU/Ia BOJIOPOAA B MPUCYTCTBUU KaTaau3aTopa, MOACIN KPUCTAUIMYECKUX PEIIETOK,
MIPOBE/ICHUE PEAKIMH HOHHOTO OOMEHa, OMpEETICHHE CpPEllbl PAacCTBOPOB C TOMOIIBIO
WHJUKATOPOB, W3yYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH XHUMHYECKOMU
PEAKIHNM U TIOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuuyeckasi xumusi.

ITonoxenne HemerauioB B llepuoauueckon cucreMe XuMU4eCcKux djieMeHToB [[. 1.
MeHnneneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHUE CBOMCTBA HEMETAJJIOB.
Annorponus HEMETALIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u yriepoaa).

Bonmopon. Ilomyuenue, ¢usuueckue M XUMHUYECKHE CBOMCTBA: peakIuu C
METaJUIaMA W HEMETAJUIAMHU, BOCCTAaHOBUTEJBHBIE CBOWCTBA. [ wapuabl. ToIvMBHBIE
3JIEMEHTHI.

["amorennl. HaxoxjaeHue B TOpUPOJE, CIOCOOBI MONMy4YeHUs, (U3HUECKUE WU

XuMUUYeckue cBoictBa. ['anmoreHoBomoponbsl. BaxkuHelme  KHUCIOpPOACOJEpKAIIUE
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COeMMHEHMST TaJoreHoB. JlabopaTopHbIe ¥ TPOMBIIUICHHBIE CIIOCOOBI TMOTYYEHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHHUIM.

Kucnopon, o3oH. JlabopaTopHble U NPOMBILIUICHHBIE CIOCOOBI TOJYyYEHHUS
Kkuciopoaa. @u3nUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOJa M O30HA.
Oxcubl ¥ MEPOKCU/IBI.

Cepa. HaxoxneHnue B mpupojie, crocoObl MoiaydeHus, PU3NYecKue U XUMUYECKUE
cBorictBa. CepoBoaopoa, cyibduasl. Oxcun cepsi(1V), okcun cepsi(VI). Cepuucras u
cepHasi KUCJIOTHI U ux coid. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMenenune cepbl
1 €€ COCTMHECHU.

A3otr. Haxoxzaenue B npupoje, cocoObl MOMydYeHHUs], (PU3UUYECKUE U XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THASI KUCJIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHuMe a30Ta U €ro COEIUHEHUH.
A30THBIE YI00pEHUS.

®dochop. Haxoxnenwne B npHpoae, CIOCOOBI TOJNYyYCHHUS, (PU3HYECKUE U
xumuueckue coiictBa. ®ochuant u pochun. Oxcuasl dhochopa, pochopnas kuciora u
e€ conu. [Ipumenenue dpocdopa u ero coenunennii. Dochopubie y100peHuUs.

VYrnepona, HaxoxaeHue B npupoje. AsioTpornHbeie Moaudukanuu. dOusnyeckue u
XUMUYECKME CBOWCTBAa TMPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. Oxcun
yrinepona(ll), oxcun yraepoma(lV), yrompHas kuciora u e€ coild. AKTUBUPOBAHHBIN
yrojib, ancopomusi. dDymnepensl, TpadeH, yriaepoaHble HaHOTpYyOKu. IIpumeHeHue
MPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YTIEPOJOM, U €0 COSTUHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CHOCOObI MOMydYeHUs, (QUIHUECKHUE U
xumuyeckue cBoictBa. Oxcun kpemuusi(1V), KpeMHueBass KHUCIOTa, CHUJIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHni. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne wmerauioB B llepuoguyeckor CUCTEME XHUMHUYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mue husndeckue

CBOMCTBA METAJIJIOB. HpI/IMeHeHI/Ie MCTAJIIIOB B 6I)ITy u Texauke. CriaBel METAJUIOB.
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DNEKTPOXUMHUUYECKUN DS HampsKeHU MeTauioB. OOIue CrocoObl MONTy4YeHUS
METAJUIOB: TUAPOMETAJLUIYPIHs, HUPOMETALUIYPIHs, 3JIeKTpoMmeTamuryprus. llonstue o
KOppo3uM MeTauioB. CriocoOb! 3alUThl OT KOPPO3UHU.

OOmast  xapakrepuctuka MetamioB |A-rpynnsl  [lepuonnyeckoii  cUCTEMBI
XUMHUYECKUX 3JeMeHTOB. HaTpuii m kanmii: mosydeHue, (U3NYECKUE M XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE NPOCTHIX BEIIECTB U X COCTUHEHUN.

OOmass xapakrepuctuka MetawioB |IA-rpynmer  Ileproguyeckoil  cUCTEMBI
XUMHUYECKHUX AJIEMEHTOB. MarHuil M KajJbLui: MOJIydeHHE, (PU3HUECKUEe U XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE POCTHIX BEIIECTB U UX COeIMHEHUN. JKECTKOCTh BOJBI U CIIOCOOBI
€€ yCTpaHEeHUs.

ANroMuHUI: TONlydyeHue, (U3MUECKHe M XUMUYECKHE CBOICTBa, NPUMEHEHHE
MIPOCTOI0 BEILIECTBA U €r0 COEIUHEHUU. AM(OTEpHBIE CBOWCTBA OKCHAA M THAPOKCHA
IFOMUHUSA, TUAPOKCOKOMILIIEKCHI AIIFOMUHUS.

OOmasi ~ xapakTepucTuka  MeTauioB  moOouHbXx  moarpynm  (b-rpymm)
Ileproanyeckor CHCTEMBI XUMUYECKHAX JIEMEHTOB.

du3nyecKkue W XUMHUYECKHE CBONCTBA XpoMa U ero coeauHeHul. Okcuabl U
ruapokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JguXpomaThl, HX
OKHUCJIUTENbHBIE CBOMCTBA. [loslyueHre 1 MpuMeHEeHHEe XpoMa.

@u3nyecKkre U XMMUYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. BaxkHeunmue
coenunenust mapranua(ll), mapranua(lV), mapranua(VI1) u mapranna(VIl). Ilepmanranar
KaJINsA, €r0 OKUCIUTENbHBIE CBOMCTBA.

@u3nuecKue M XUMHUYECKHME CBOMCTBA »Keile3a M ero coenuHeHud. OKCHIBI,
ruapokcuasl U conu xeneza(ll) u xeneza(lll). [Tonydenue u npuMeHeHHEe Xeyne3a U €ro
CILIaBOB.

POU3UYECKME U XMMHUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [losryueHue u
IIPUMEHEHUE MEIU U €€ COSUHEHNN.

[Munk: nomyyenue, Gu3NUECKUe U XUMUYECKUE CBOMCTBA. AM(DOTEpHbIE CBOICTBA
OKCHJAa W TUAPOKCHUJAA LIMHKA, T'MIAPOKCOKOMIUIEKCHI IMHKA. [I[pyuMeHeHHe IUHKa U €ro

COEIMHEHUM.
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DKCIepUMEHTAIbHBIE METOAbl U3YYEHHUs BEUIECTB M WX MPEBpAILCHUN: HU3yUYEHHE
00pa3I0B HEMETAIIOB, TOPEHUE cepbl, hocdopa, kene3a, MarHusl B KUCIOPOJE, U3yUeHHUE
KOJUIEKIIMHU «MeTaibl U CIUIaBbl», B3aUMOJCHCTBUE IICIOYHBIX U IIEIOYHO3EMEIBHBIX
METaJUIOB C BOJOW (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUANIOB), B3aUMOJIECHCTBUE
OMHKAa M JKEJe3a C pacTBOpAMHU KHUCIOT W WIEJNOYEH, KadyeCTBEHHBIE pEaKUuyd Ha
HEOPraHMYECKWE AHHMOHBI, KaTHOH BOJOPOJA M KAaTHOHBI METAJUIOB, B3aUMOJCHCTBHE
TUIPOKCUAOB QAIIOMHHUSA M I[MHKA C pPACTBOPAMHM KHUCJIOT W IIECJIOYEH, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4 Mo TemaM «l ajmorensl», «Cepa U €€ COeIUHEHUs», «A30T U
dbochop m ux coeaumHeHus», «MeTamibl TIABHBIX NOATPYHI», «MeTamibl MOOOYHBIX
MOATPYIIID.

XuMHSA U KU3Hb.

Ponp XxumMum B oOecniedeHUM YCTOMYHMBOrO pa3BUTUA yenoBeuecTBa. [loHsTue o
Hay4YHbIX METOJIaX I[IO3HAaHUS M METOJOJOTUM HAy4YHOro HccienoBaHus. HayuHble
NPUHITUIIBI  OPTaHU3AIMK  XUMHUYECKOTO TMPOM3BOJACTBA. [IpOMBINIUIEHHBIE CHOCOOBI
MOJTYUYEHUS BAXKHEHIIIMX BElIECTB (Ha MpUMeEpe NPOU3BOACTBA aMMHAaKa, CEPHOU KUCIIOTHI,
MeTraHosa). [IpoMblluieHHbIE CIIOCOOBI TIOIYYEHHUS] METAJUIOB M CIUIABOB. XHWMHUYECKOE
3arps3HEHUE OKpY’Kalolllel cpedbl W ero mochenctBus. Poib xumMuu B oOecrieueHUU
HHEPreTUUECKON 0€30MaCHOCTH.

XuMHS U 310pOBbE uesioBeKa. JIekapcTBeHHble cpencTsa. [IpaBuiia ncnonb3oBaHus
JIEKapCTBEHHBIX IIpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIIMHBI.

XUMHSI TIMIIM: OCHOBHBIE KOMIIOHEHTHI, THIIEBbIE J00aBkU. Pons xumuu B
oOecrieyeHnu MUIIeBO 0€30MacHOCTH.

Kocmernueckne wu  mapdromepHbie cpeactBa. beitoBas xumus. IlpaBuna
0€30macHOr0 MCIOIB30BAHMS MPEMAPATOB OBITOBON XMMUU B MIOBCETHEBHON KU3HHU.

XUMUS B CTPOUTENILCTBE: BAKHEHIIINE CTPOUTEIIbHBIC MaTepHaibl (IIEMEHT, OETOH).

XuMHs B CEBCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEPAIbHBIC YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pHUAlIbl, KpAcCKH, CTEKJIO, KEepaMHKa.
Marepuaiel i 3J1eKTpOHUKU. HaHOTEXHONOTMN.

Pacuérurlie 3a1aun.
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Pacué€tei: Maccel BemecTBa WM 00bEMAa Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WIM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAacCChl
(oObéma, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO M3 BEIIECTB HMEET
npuMecH, macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIM OJHO W3
BEIIECTB JAHO B BHUJE pacTBOpa C OINPEACIEHHOM MAaCCOBOW JOJEU PaCTBOPEHHOIO
BEIIIECTBA, MAacCCOBOM JOJIM M MOJISIPHOM KOHIIEHTpallMM BENIECTBA B pacTBOpE, HOJIH
BBIXO/JIa MPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHBIE CBS3H.

Peanuzanus MeXNpeaIMETHBIX CBS3€d MPU U3YYEHUM OOUIEH M HEOpraHU4eCcKOu
xuMuud B 11 Kiacce OCyIIECTBISETCS 4epe3 HMCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAaYYHBIX MOHSATHUM, TaK W TOHSTHUN, NPUHATHIX B OTACIBHBIX MPEAMETAX E€CTECTBEHHO-
HAY4YHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TIOHATHUSA: SBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHHTE3, KIacCHuUKAIUI, IEePpUOIUIHOCTh, HAOIIOJACHNUE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTIUPOBAHHUE.

dusznka: Matepus, MUKPOMHUP, MAKPOMHUP, aTOM, BJIEKTPOH, ITPOTOH, HEUTPOH, HOH,
W30TONbI, PaAUOAKTUBHOCTh, MOJIEKYJd, JHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHME BEIECTBA, HJICAIbHBIA Tra3, (U3UYECKHE BEIWYHHBI,
€JIMHUILIBI U3BMEPEHUSI, CKOPOCTh, SHEPT U, Macca.

buonorus: kinerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboNIM3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJIKH, JKUPHI, YTIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEMIECTB M TOTOK SHEPTUH B SIKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJBI, IOJE3HBIE HCKOMAEMbIE, TOIUIUBO,
PECYPCHL.

TexHomorusi: XUMUYECKas MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTEIbHbIC
MAaTepUalbl, CEIbCKOXO3AWCTBEHHOE MPOU3BOACTBO, IIHIIEBAas IMPOMBIILICHHOCTb,
(dapmarieBTUUECKasi TPOMBIIIUICHHOCTh, MPOU3BOACTBO KOCMETHYECKUX IPENaparToB,
MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpUaNIOB, DJJICKTPOHHAs  MPOMBIIIJIEHHOCTD,

HaAHOTCXHOJIOTHUH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI 110 XUMHUHU
HA YI'JIYBJIEHHOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBUU C CUCTEMHO-EATENBHOCTHBIM MOJIXOJJOM B CTPYKTYpPE JTMUHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MpeAMeTa «XUMUS» Ha YPOBHE CPEOHEro 0o0IIero oOpa3oBaHUs
BBIICJICHBl  CIEAYIOLUIME COCTaBISAIONIME: OCO3HAHWE OOYYalOIMMUCS POCCUHCKON
IPKJAHCKOM WJIEHTUYHOCTH; TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOONPEJEIICHNIO; HAJIMYMe MOTHUBALMU K OOY4YEHHUIO; TOTOBHOCTb M CIIOCOOHOCTB
oOy4Jaronmxcsk pyKOBOJACTBOBAThCS NPHUHATHIMH B OOIIECTBE MpPABWIAMH M HOPMamu
MOBE/ICHUS; HAJIMYUE MPABOCO3HAHMSI, SKOJIOTMUYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE  pe3yJabTaTbl  OCBOEHHA  Ipeamera  «XUMUS»  OTpaXkaroT
cOPMUPOBAHHOCTh  OMbITA  [MO3HABATEIbHOM M  NPAKTHUECKOH  JIEATEIbHOCTH
oOyJaromuxcsl B IPOLECce peaau3auuy 00pa3oBaTeabHON AESITEIBHOCTH.

JIM4HOCTHBIE  pe3yJabTaTbl  OCBOCHHsS  INpeaMmera  «XUMHUS»  OTpaXkaroT
c()OPMHUPOBAHHOCTh  OMbITA  MO3HABATEIBHOM W  MPAKTUYECKOW  JEATENBHOCTU
oOyyaroluxcsi B IpoLecce peaan3anui o0pa3oBaTebHON J1eATeIbHOCTH, B TOM YHUCIE B
4acTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUSl OOY4YaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX NpaB M OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSAJIKY;

MPEICTABICHUS O COLMAIIBHBIX HOPMaXxX U MpaBUjaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JMESITENbHOCTU MPU CO3JAAHUM Y4eOHBIX
MPOEKTOB, PEIICHWU YYEeOHBIX W TIO3HABATENbHBIX 3aJa4, BBIMOJHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI

APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YU€OHOM NESTENbHOCTH;
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2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIECHHS K UICTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OTEYECTBEHHOM
XUMUH;

YB@XEHHUS K TIPOILECCY TBOpUECTBAa B O00JaCTH TEOPUU U MPAKTHUECKOTO
OPWIOKEHUSI XUMHUH, OCO3HAHUS TOrO, YTO JAHHBIC HAYKU €CTh PE3yJbTaT JJIUTEIBHBIX
HaOJIIOICHUM, KPONOTIMBBIX IKCIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSIHHOTO TpyAa YYEHBIX
Y IPAKTUKOB;

MHTEpeCa M I03HABATEIbHBIX MOTMBOB B IOJYYEHHH W IIOCIECAYIOLIEM aHAJIN3e
MH(}OpMaUK 0 MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallMW, CBSI3AHHBIE C XMUMHYECKUMU SIBICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3HUILIMMA
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIEACTBUNA ITOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LIEHHOCTEN 3I0pOBOT0 M 0e30macHoro odpasa *HU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

cOoONIO/IeHNsT TMpaBui Oe30macHOro oOpamlieHusi ¢ BEIeCTBAMH B OBITY,
IMOBCEHEBHOM KU3HHU, B TPYJI0BOU AECATEIBHOCTH;

MOHUMAaHUsl LIEHHOCTU MPaBUJ WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJEHUS B CUTYAIUSIX, YTPOXKAIOUINX 310POBBIO U )KU3HU JIOJEH;

OCO3HaHUSl TOCIEACTBUA UM HENPHUATHS BpPEIHBIX TMpPUBbIUEK (YmoTpeOieHus
aJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEOBATENBCKOMN AEATEIbHOCTH,

0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOM U JPYTUX BUIAX ACATEILHOCTH;
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YCTaHOBKM HA aKTHBHOE y4YaCTHE€ B PEUICHHM NPAKTUYECKUX 3a1a4 COLMAJIbHOU
HaIpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YYEHHUIO Ipodeccril pa3inyHoro pojaa, B TOM YHUCIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYAIIbHOW TPAeKTOpUU OOpa3OBaHMUS,
Oynymeld mpodeccur W peanu3alid COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKH  I1€JIECOOOPA3HOr0 OTHOIIEHUS K MPUPOJE KaK HMCTOUYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHMMAHUSl  TJIO0AJBHOIO  XapakKTepa OSKOJIOTHYECKUX  MPOOJeM, BIUSHUS
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMATIBHOW CPEbI;

OCO3HAHMS HEOOXOJIMMOCTH HCIOJB30BaHUS JTOCTHKEHUN XUMHH JIJISl PEIICHUs
BOMPOCOB PAIMOHAIBHOTO MPUPOIOIOTIB30BAHMUS;

AKTUBHOTO HENPUATHS JIEHUCTBHM, MPUHOCAIIMX BPEH OKPYKAIOIIEH MPUPOIHON
cpele, YMEHHsS TMPOTHO3UPOBATH HEOJArONMPUSITHBIE HSKOJOTMYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUU U NPEAOTBPAIIATh UX;

HaJIM4yusl Pa3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpbl, OIbITa
JNEATEIbHOCTH YKOJOTHYECKOW HAIpaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS UMM B
MO3HABATEIbHON, KOMMYHUKAaTUBHON U COIMAIbHOM MpaKTUKE, CIOCOOHOCTH U yMEHHS
AKTUBHO ITPOTUBOCTOSITH UJE0JIOTUN XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
00111eCTBEHHON MTPAKTUKU;

MOHUMAaHUS CHeMPUKN XUMHUU KaK HayKH, OCO3HAHUSA €€ poiu B (HOPMUPOBAHHUH
pPAIMOHAIIBHOTO HAYYHOTO MBINIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMpPEACTaBICHUS 00
OKPYKAIOLIEM MHUpPE KaK O €AUHCTBE NPUPOJbI M YEJIOBEKA, B MO3HAHUM NPHUPOIHBIX

3aKOHOMEPHOCTEH U peleHuH npoOaeM COXpaHEeHHUs MPUPOTHOTO PaBHOBECHS,
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yOeKIEHHOCTH B 0CO00¥ 3HAUMMOCTH XUMUU ISl COBPEMEHHOW IUBIIIM3AIUU: B €€
T'YMAaHUCTHYECKOW HAIMpaBICHHOCTH W BaXXHOW pOJM B CO3JMaHWM HOBOW 0a3bl
MaTepUAIbHON KYJIbTYPhl, B PEHICHUH TJI00aJbHBIX MPOOJEM YCTOHYMBOTO Pa3BUTHUS
YeJIOBEUECTBA — ChIPhEBOM, SHEPTETHUECKOM, MUIIEBON U AKOJIOTHIECKON 0€30MacHOCTH, B
Pa3BUTHM MEIUIMHBI, OOECINEYEeHUH YCIOBUW YCHEUIHOTO TpyJda U SKOJOTUYECKU
KOM(DOPTHOM KU3HU KaXkI0r0 YleHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHMMAaHUS CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOIb30BATh MOTyYaeMble 3HAHUS
JUIs. aHanu3a U OOBSCHEHUS SIBIICHUM OKPYXKAIOIIEro MHUpa U MPOUCXOIAINIUX B HEM
W3MEHEHUM, yMeHUsl JiejaTh 00OCHOBAHHbBIC 3aKIIOUYEHUS] HA OCHOBE HAY4YHBIX (DAKTOB U
MMEIOLIUXCS JAHHBIX C LEJbI0 MOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMUUYECKUE 3HAHUS JJIS PElICHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U cCaMO00pPa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBUU C >KMU3HECHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM Tpyla B pa3nyHbX cdepax mnpodeccruoHaIbHOM
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yJabTaTbl OCBOEHUS MPOrPAMMBI 1O XUMHUU Ha YpPOBHE
CpeaHero oo0I1ero 00pa3oBaHus BKIHOYAIOT:

3HAYMMBIE U1t dbopmMupoBaHUS MHPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIE) OOIICHAYyYHBbIC TIOHATHS, OTpPaXKaIoIINe
I[EJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CHEIU(UKY METOI0B IMO3HAHUS, UCTIOJIb3yEMBbIX B
€CTECTBEHHBIX HaykKax (Marepus, BELIECTBO, SHEPrus, SBJICHUE, MPOIECC, CUCTEMA,
Hay4HBIA (DAKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIECIOBAaHUE,

HaOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);
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YHUBEpCaIbHbIC ydeOHbIE JeWCTBHs  (ITO3HABATENbHBIC, KOMMYHHKATHBHBIC,
pETyJISTUBHBIE), oOecreunBamIme GOpMHpOBaHUE (PYHKIIMOHATHHOW TPAMOTHOCTH H
COITMAJILHON KOMIIETEHITNH 00YyUYarOITuXC;

CIIOCOOHOCTh OOYYAIOIIMXCS HWCIOIB30BaTh OCBOCHHBIE MEXAUCITUIUIMHAPHEIE,
MHPOBO33pPEHUYCCKUE 3HAHUSA U YHUBEpCAIbHBbIC y4eOHBIC JCHCTBUS B MO3HABATEIBLHON U
COITMAJILHOM MPaKTHKE.

MeTtanpenMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUYCOHBIMH
MMO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU JEHCTBUSMH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOrHYecKHe TeHCTBUSI:

CaMOCTOSITeTIbHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTPENENIATh LU ASATEeIbHOCTH, 3a/1aBasi mapaMeTphbl U KPUTEPUH UX JTOCTHKCHHS,
COOTHOCHTBH PE3YJIbTAThI ICITEIHHOCTH C TIOCTaBJICHHBIMHU LIEIISIMHU;

WCITOJIB30BaTh TIPH OCBOCHUW 3HAHHWK MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIACIATH
XapaKTepHbIe TPHU3HAKKA TOHSATHM M yCTAaHABJIMBAaTh WX B3aHMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MTOHATHS JUTsl OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KiIacCHU(PUKAIMU BEIIECTB U XUMHYECKUX
pEaKLNi;

yCTaHABIMBATh IPUYMHHO-CJICACTBEHHBIC CBSI3U MEXIY N3Yy4aeMbIMH SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHHS (MHIYKTUBHBIC, ETyKTUBHbBIC, 1O AHAJIOTHUN),
BBISIBIIATH  3aKOHOMEPHOCTH H  TPOTHUBOPEUHS B  pacCMaTPHBACMBIX  SIBICHHSIX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSATh B TIPOIIECCE TO3HAHWS HCIOJIB3yeMble B XHUMHUU CHMBOJIMYECKHE
(3HAKOBBIC) MOJICIH, TPEOOPA30BBIBATh MOJCIBHBIC MPEACTABICHUS — XUMHUYCCKUN 3HAK
(cumBOII) BMeMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMHUYECKOW PEaKIuu — TpU
pemeHnr Y4eOHBIX TMO3HABATEIBHBIX W MPAKTUYCCKUX 3a7a4, MPUMEHSATHh Ha3BaHHBIC
MOJICJIbHBIC TPEJCTABIICHUS JJI BBISABJICHHUS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX

BEIICCTB U XUMHUYCCKHUX peaKuHﬁ.
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2) 0a30BbIe HCCJIEeI0BATEIbCKHE NeiliCTBUSA:

BJIQJIETh OCHOBAMH METOJOB HAYYHOT'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIUN;

dbopMyIMpoBaTh 1€MW W 3a/ladyd UCCIEIOBAaHUS, HUCIOIb30BaTh IMOCTABICHHBIC U
CaMOCTOSITENIbHO COPMYTUPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHUSI TUIOTE3bI IO TMPOBEPKE MPABUIHHOCTU BBICKA3bIBAEMBIX
CYXIICHUU;

BJIAJI€Th HABBIKAMU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS U MIPOBENCHUS YUCHHUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HaOMI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MTPOTHO3UPOBATh €r0 pe3yJibTar, (PopMyIUpoBaThH 0OOOIIEHUS U BBIBOIbI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIEAOBAHMS, COCTABISATH OOOCHOBAHHBIN
OTYET O IpoeaHHON paboTe;

IpUOOPETAaTh OMBIT YYEHUYECKON HCCIEN0BATENbCKON U MPOEKTHOM N1€ATEIbHOCTH,
IPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY MOMCKY METOOB PELICHMUS
MIPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB ITO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCS B PA3NIUYHBIX HCTOYHHMKAX HH(popMmanmu (HayyHO-TIOMyJspHast
JuTEpaTypa XMMHUYECKOIO COJEpX aHusl, CHpaBOYHbIE Mocobus, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MHGOPMALIMIO PA3IMYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GbopMyIMpOBaTh 3aPOCHl ¥ MPUMEHSTh Pa3IMYHble METObI MIPU MOMCKE U 0TOOpE
uH(pOopMaLi, HEOOXOAUMOM JIJIsl BBIMOIHEHUS YUeOHBIX 337a4 ONpeAeEHHOTO TUTIA;

npuoOpeTaTb  ONBIT  MCHOJB30BAHMS  HMH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAJLHYIO (GOpMYy MpeacTaBiIeHUs HHGOPMAINH
(cxempl, rpauKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIA SI3BIK B KAuECTBE CPEACTBA MpPHU paboTe C XUMUYECKOU
uH(poOpMalMel: TPUMEHATh MEXIIpeAMETHbIE ((hrU3nuecKkrue U MaTeMaTU4YeCKUe) 3HaKH U
CUMBOJIbI, (OpMYJIbI, a0OpeBUATYpPHhI, HOMEHKIIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.
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KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TEMBI B X0/I€ JUAJIOTa W/WJIH
JIMCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO
BBIIIOJIHEHHUS MIPEUIOKEHHON 3a1a4u;

BBICTYNIaTh C TMpEe3eHTAIlMeil pe3ylbTaTOB I[O3HABATEIILHOM  JI€ATENbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAMU IPU BBIMOJIHEHUU
XUMUYECKOTO OSKCHEPUMEHTa, INPAKTUYECKON pabOThl 1O MCCIEI0BAHUIO CBOMCTB
M3Yy4aeMbIX BEILECTB, peajlu3aluy y4eOHOTO NpOeKTa, U (POPMYIMPOBATH BBIBOIBI IO
pe3ynbTaTaM MPOBEIEHHBIX HCCIEAOBAHUM IMYTEM COTJIACOBAaHUS IMO3ULUNA B XOJE
00CyX)eHusI 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

CaMOCTOATENIbHO  IUIAHUPOBATb M OCYUIECTBJISATH CBOIO  ITO3HABATEIBHYIO
JESITeNIbHOCTb, ONPENeIiss €€ LeJu U 3a7]a4ui, KOHTPOJIUPOBATh U 110 MEpe HEOOXOAUMOCTH
KOPPEKTUPOBATh TMpeJiaraéMblii aJIrTOPUTM JCHCTBUW TIPU BBITIOJIHEHUH YYE€OHBIX U
MCCJIEI0BATENbCKUX 3aJ1ay, BbIOMpaTh Haubosiee 3((EKTUBHBIN COCOO WX PEIICHHS C
Y4ETOM NOJIyYEHHUS HOBBIX 3HAHUM O BEUIECTBAX U XUMHUYECKUX PEaKIIMIX;

OCYUIECTBJISITh CAMOKOHTPOJIb  JEATEIbHOCTM Ha OCHOBE caMoaHaiu3a W
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTPAaMMbI MO XMMHH Ha YriayOJ&éHHOM
YpOBHE Ha YPOBHE CpPEIHEr0o OOIIero oOpa3oBaHUS BKIIOYAOT cHenuduueckue s
y4eOHOro mnpeaMera «XuUMUs» HaydHbIC 3HAHHUS, YMEHHUS U CHOCOOBI JEHCTBUH IO
OCBOCHMIO, HHTEpPHpETAllMM W NpeoOpa30oBaHUIO 3HAHUW, BUABI JESITEIIBHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX YUYEOHBIX CHTYAIUAX, a
TaKK€ B pPEAJIbHBIX >KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C XUMHel. B mporpamme mo
XUMUH TPEIMETHBIE PE3YyJIbTaThl IPEICTABIEHBI 10 TOJaM U3YUYEHHUS.

10 KITIACC

[IpeameTHbIE Pe3yNbTaThl OCBOCHUS Kypca «OpraHuyeckasi XuMHUsh» OTPaXKaroT:
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c(hOpPMHUPOBAHHOCTH TIPEACTABICHUA: O MECTE W 3HAYCHUH OPTaHUYECKOW XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK MW €€ ponm B OOECIEeYEeHWH YCTONYMBOTO pa3BUTHS
YeJIOBEUECTBA B pPEHICHUM MPOOJIeM SKOJOTUYECKOM, HHEPreTUYeCKO | TMHILEeBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3TaHIH HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHKOB
SHEPrud, B OOECNEYEHUH PaAlUMOHAIBHOIO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pPEHUSI U OOIEH KyJbTYypbl YEJIOBEKA, a TaKXKe HKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO U TPUPOJAHOM CPELE;

BJIaJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJIATAFOIINE
MOHATHS — XUMHUYCCKUH 3JIEMEHT, aTOM, PO M 3JICKTPOHHas 00o0Jiouka aroma, S-, pP-, d-
aTOMHBIE OpOWTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMa, THOpHUIU3alUs
aTOMHBIX OpOHWTaJIel, MOH, MOJIEKYJa, BaJIEHTHOCTh, JEKTPOOTPUIIATEIHLHOCTD, CTEIEHb
OKHUCIICHUSI, XUMUYECKasi CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIAPHBIA 00BEM, YIIIepOIHBII
ckeneT, (GyHKIMOHAIbHAS Tpymma, pajukal, CTPYKTypHble (opMyisl (pa3BEpHYTHIE,
COKpalI€HHbIC,  CKEJETHBhIC), HW30MEpUs  CTPYKTypHas U  MPOCTPAHCTBEHHAas
(reomeTpuueckas, OINTHYECKasi), HW30MEpPbI, TOMOJIOTMYECKUM  psii, TOMOJIOTH,
YIJIEBOAOPOABL, KUCJIOPOJI- U a30TCOAECPIKAILIUE OPraHUYECKHUE COCOUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS; TEOPUHU, 3AKOHBI
(nepuogmueckuit 3akon JI. . MenpeneeBa, Teopusi CTpOCHUSI OPTAaHUYECKUX BEIIECTB A.
M. bytiepoBa, 3aKOH COXpAaHEHUsI MacChl BELIECTB, 3aKOH COXPAHECHHS W IMPEBPALICHUS
SHEPrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUMN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeXKalllMe B OCHOBE NOHMMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHUW; TMPEICTABICHUS O MEXaHU3MaX XUMHUUYECKUX
peakiui, TepMOJMHAMHUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB B MOJIEKYyJIaX (MHAYKTUBHBIM U ME30MEPHBII
addektol, opuentantsl | u |l pona); dakTomoruueckue cBeIeHUs] O CBOWCTBAX, COCTaBe,
MOJIyYeHUH 1 0€30MMaCHOM HCIOJIB30BAHUH BAXKHEHIITNX OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JCATEIBHOCTA YEJIOBEKAa, OONMX HAYYHBIX NPHHIMIAX XUMHUYECKOTO

IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKH HEPTH);
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C(OPMUPOBAHHOCTh YMEHHI: BBIABIATh XapakTEpHbIE MPU3HAKH TOHSITHM,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLUIME IOHATHS IPH
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHMIA;

c(OPMUPOBAHHOCTh YMEHHI: HCIONB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX)
(dbopMys OpraHM4eCKUX BEIIECTB;

COCTABJISITh YPAaBHEHHsSI XUMHUYECKHX PEaKUWAd W PacKphIBaTh HMX CYIIHOCTb:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEACTBOM COCTABIEHUS AJIEKTPOHHOTO
OanaHca >THX peakiHii, peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHUS MX TOJIHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

W3TrOTaBIMBAaTh MOJEIN MOJIEKYJ] OPraHMYECKHUX BEIIECTB Ui WIUIIOCTPALUU X
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

C()OPMUPOBAHHOCTh YMEHMI: YCTaHABIMBATh HNPHUHAJICKHOCTh H3YUECHHBIX
OpPraHUYECKUX BEIIECTB M0 MX COCTaBY U CTPOEHHUIO K OIpenelaEHHOMY Kiaccy/Tpymie
COCIMHEHMM, TaBaTh MM Ha3BaHUs o cucrtematndeckor Homenkmarype (IUPAC) u
MPUBOJUTHh TPUBHAIbHBIE HA3BaHUS ISl OTHAEJIBHBIX MPEACTABUTENIEH OPraHUYECKHUX
BEILECTB (3TUJIEH, alleTWICH, TOMYOJ, MNIMLEPUH, STHICHIJIUKOJIb, (eHOoI, (hOpMalIbIETHI,
aueTanbAeru], AaueTOH, MYypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, CTEApUHOBAs,
OJICMHOBAsA, MAJIBMUTHHOBAS KHUCJIOTHI, TJIMIMH, aJlaHWH, MaJibTo3a, (PpyKTO3a, aHWINH,
JUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEsATh BUJ XUMHUYECKON CBSI3U B OPTaHUYECKUX
COEIMHEHUSIX (KOBAJIEHTHAsl U MOHHAS CBS3b, G- U TT-CBSA3b, BOJIOPOHAS CBA3b);

cOOPMHPOBAHHOCTh ~ yYMEHUS  MPUMEHATH  IOJOXKEHUSI TEOPUU  CTPOCHUS
oprannveckux BemectB A. M. ByrtnepoBa nisi oOBsSCHEHHS 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA TUIUYHBIX IPEACTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: QJIKAaHOB, LHMKJIOAJIKAHOB, AJKEHOB, AaJKaJWCHOB, AaJKHMHOB, ApPOMAaTHYECKUX

YIiaeBoaopoaoB, CIHPTOB, aJIbJACTUAOB, KCTOHOB, Kap6OHOBBIX KHCJIOT, HPOCTBIX H
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CIIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHWH U AaMHHOB, AMHHOKUCIIOT, OEJKOB,
YTI€BOAO0B (MOHO-, AU~ U TOJMCAXAPHUJIOB), WILUTFOCTPUPOBATh TEHETUUECKYIO CBSI3b MEKY
HUMH YpPaBHEHUSMU COOTBETCTBYIOUIMX XWMHYECKHUX pEAKIUA C HCIOIb30BAaHUEM
CTPYKTYPHBIX (OPMYII;

c()OPMUPOBAHHOCTh YMEHHUSI MOATBEP)KAATh Ha KOHKPETHBIX MpPUMEpax XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
THIIa KOBAJIEHTHOM CBSI3M (G- M TM-CBSA3M), B3AMMHOI'O BIUSHUSA aTOMOB M IPYIII aTOMOB B
MOJIEKYJIaX;

c(OpPMHPOBAHHOCTh YMEHUS XapaKT€PU30BaTh HCTOYHUKH YIIIEBOJIOPOJHOTO ChIPhS
(HedTh, IPUPOAHBIN ra3, yrojib), CIIOCOObI €ro NepepadoTKHU U MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPEPabOTKH;

c(OpMHPOBAHHOCTH BJIAJICHUS CUCTEMOU 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJAX
NO3HAaHUS — HAOJIOJICHUHU, U3MEPEHUH, MOJEIMPOBAHUM, IKCIEPUMEHTE (pEalbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS,

c()OPMHPOBAHHOCTh YMEHHSI MPUMEHSITh OCHOBHBIE OIEpPAlMU MBICIUTEIbHOM
JesITeIbHOCTU — aHaJIu3 U CUHTE3, CPaBHEHHE, 0000IIEHNEe, CUCTEMATU3alUIO0, BbISBJICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — I WM3Y4YEHHUs CBOWCTB BEIIECTB M XMMHYECKHUX
peaKiui;

C(OPMUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSA3b XUMHUYECKHUX 3HAHUU C
MOHSATUSMUA M TPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl Oosee
OCO3HAaHHOTO IIOHMMAaHHS CYIIHOCTH MaTEpUAJIBHOIO €JUHCTBA MHUpPA, HCIIOIb30BaTh
CUCTEMHbIE 3HAaHUSI MO OPraHUYECKOW XUMHUHU [JIs1 OOBACHEHHMS W TPOTHO3UPOBAHUS
SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO [IPUPOLY;

c(OPMUPOBAHHOCTh YMEHHUMN: MPOBOJUTH PACUETHI MO XUMHUYECKUM (popMysiaM U
YpaBHEHUSIM XUMHMUYECKHX pEaKIMil ¢ HCIOIb30BaHHEM (U3MUECKMX BEIMYMH (Macca,
00BEM Ta3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: pacy€Thl MO HAXOXKICHUIO XMMHUYECKOW (HhOpMyIbI BEIIECTBA MO H3BECTHHIM
MacCOBBIM  JIOJIIM ~ XMMHMUYECKHMX DJJEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTH

ra3000pa3HbIX BEIECTB;
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c(OpPMUPOBAHHOCTh YMEHHUU: MPOTHO3MPOBATh, AHAIU3UPOBATh M OLIEHUBATH C
MO3UIMI JKOJOTHYECKOH Oe30MacHOCTH MOCHEACTBHUS OBITOBOM M MPOU3BOICTBEHHON
JESTEIbBHOCTH  4YEJIOBEKa, CBA3aHHOM ¢ 1mepepabOTKOM  BEIIECTB, MCIOJIb30BaTh
MOJTyYEeHHBbIC 3HAHHS M TPHUHIATUS TPAMOTHBIX pEIIEHUH NpodiieM B CUTYyalMsX,
CBSI3aHHBIX C XUMHEH;

C()OPMUPOBAHHOCTh YMEHHMI: CAMOCTOSTEIBHO IUIAHUPOBaTh M  IMPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MTOJIy4YEeHHUE M W3YUYEHHE CBOICTB OPraHWYECKHUX BEILIECTB,
KaueCTBEHHbIE PEAKIMH YTJIEBOJOPOAOB PA3NIMUYHBIX KJIACCOB M KHUCIOPOACOAECPKAIIUX
OpraHUYECKUX BEUIECTB, PEIICHUE 3SKCIEPUMEHTAIBHBIX 337a4 M0 pPaclno3HABAHHIO
OpraHUYeCKUX BEUIECTB) C COOJIIOIEHNEM MPAaBUIT O€30aCHOr0 OOpAaIeHHs C BEUIECTBAMU
U 1a00paTopHBIM 000pYy0BaHUEM, (POPMYJIUPOBATH LI€NIb UCCIEAOBAHUS, IPEACTABIATh B
paznuyHOi (opMe pe3ynbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATh U OLICHUBATh UX
JOCTOBEPHOCTB;

chOpMHPOBAHHOCTH YMEHHUIA:

coOI0aTh TpaBUja SKOJOTUYECKH LEJIeCOO0pa3HOTO TOBEACHHUS B OBITY U
TPYJIOBOM JIE€ATEIBHOCTH B LEIAX COXPAaHEHHsS CBOErO 3JI0POBbs, OKPY’KarOIIEH
MPUPOIHON Cpelbl U JOCTHKEHHUS €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHMYECKOIO JEHCTBUS HA JKMBBIE OpPraHU3MBI
OIPEICIIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHAIM3UPOBaTh  11€JI€COO0Pa3HOCTh MPUMEHEHHUS OpPraHMYEeCKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLIEHHS PUCK-TI0JIb34;

cOPMHPOBAHHOCTh ~ YMEHMI:  OCYILIECTBIIATH  LIEJICHANIPABICHHBIA  IMOMCK
XUMHUYECKON HWHQOpPMAIMM B pa3IUYHBIX HCTOYHWKAX (HAydYHas W y4deOHO-HaydHas
JauTepaTypa, CpeiacTBa MaccoBod wuHpopmauuu, WHTEpHET M JApyrue), KpUTUYECKU
aHAIM3MPOBaTh XMMUYECKYI0 HH(]OpMmanuio, nepepadaThiBaTh €€ MU HUCIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJICHHOM yueOHOM 3a1ayeil.

11 KJIACC

ITpenMeTHble pe3ynbTaThl OCBOEHMs Kypca «OOIIass U HeOpraHUYecKas XUMUS»

OTpaXXaroT:
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cOpPMHPOBAHHOCTh  TPEJCTABIEHUNA: O  MaTepuajbHOM  E€IWHCTBE MHpA,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJICHHI MPHUPOJBI, O MECT€ U 3HAUYECHUU XUMHUHU B
CUCTEME ECTECTBEHHBIX HayK U €€ poJidi B OOECHEYeHUH YCTOWYMBOTO pAa3BUTHA, B
pelieHud TPoOJIeM HKOJIOTUYECKOM, HHEPreTUYECKOM U TMHUILEBOM OE€30MacHOCTH, B
Pa3BUTUH MEIULHHBI, CO3JAHWM HOBBIX MATEpPUAJIOB, HOBBIX HCTOYHHKOB JHEPTHUH, B
o0ecreyeHnn palMoHaIbHOTO MPUPOIONOIb30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U
00111e# KyJIbTYPhI YEJIOBEKA, a TAKXKE HKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pPOBBIO U IPUPOJHOMN CpELE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUN, KOTOPas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATUSI — XUMUYECKUHN DJIEMEHT, aTOM, SJIpO aTOMa, W30TOIIbI, SJIEKTPOHHAsT 000JI0UYKa
atoma, S-, pP-, d-aToMHBIe OpOWTAIM, OCHOBHOEC W BO30YXKIAEHHOE COCTOSIHHS aTroma,
ruOpUAN3aLNS ATOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIEHUSA, XHMHUYecKash CBsi3b (KOBaJICHTHAas,
MOHHAs!, METAJNINYECKasi, BOJIOPOIHAS ), KPUCTAIUTUYECKAsI PEIIETKA, XUMUYECKast peaKIlus,
pPacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOIMALIMS, CTEIEHb
JTUCCOIIMAIINH, BOJIOPOIHBIN MOKA3aTeb, OKHUCIUTEIh, BOCCTAHOBUTEIb, TEIIJIOBOM d(PdeKT
XUMUYECKOUN peakiiu, CKOPOCTh XUMUUECKON peakinu, XUMUYECKOE paBHOBECUE; TEOPUHU
U 3aKOHBI (TEOpHUs OHJIEKTPOJUTUUYECKON auccouuanuu, nepuogudeckuii 3axkoH J[.U.
MeHneneeBa, 3aKOH COXPAaHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHHUsI U MPEBPAILCHUS
SHEPrUU MPH XHUMHUYECKHUX PEAKIMIX, 3aKOH IOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH
JNEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKU U A3BIK XUMMUH,
MHUPOBO33pPEHUYECKUE 3HAHUS, JIeXKallue B OCHOBE IOHUMAHHUS TPUUYUHHOCTU U
CUCTEMHOCTH XMMUYECKUX SIBIICHUM; COBPEMEHHBIC MTPEACTABICHUS O CTPOCHHUH BEIIECTBA
Ha aTOMHOM, MOHHO-MOJIEKYJSIPHOM W HAJMOJICKYJIIPHOM YPOBHSX; MPEJICTABICHUS O
MEXaHM3MaX  XHMHYECKHUX  peakIui, TEePMOJMHAMHYECKUX U  KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, 0 XUMUUYECKOM PAaBHOBECUU, PACTBOPAX U JIUCIIEPCHBIX
cuctemMax; (aKkTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTABE, MOJYYCHUN U 0€301TacCHOM
UCIOJIb30BAaHUU BAXKHEMIIMX HEOPraHMYEeCKUX BEIIECTB B OBITY U MPAKTHUYECKOU

ACATCIBHOCTH 4YCJIOBCKA, O6H.II/IX HAaYYHBIX NPUHIUIIAX XUMHWYCCKOI'0 IIPONU3BOJICTBA,
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chOPMHPOBAHHOCTh yYMEHHWH: BBISBIATH XapaKTEPHbIC MPU3HAKU TIOHITHH,
YCTAaHABJIMBATh WX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOUIME TOHSATUSI TPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

cOPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XWMHUYECKYIO CHMBOJIUKY IS
cocTaBiieHHs] (GOpMYJT BEUIECTB U YPABHEHUN XUMHYECKUX PEAKIUH, CUCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUS OT/ICIIbHBIX BEIICCTB;

c(OPMHPOBAHHOCTh, YMEHHUS OMPEICIATh BAJICHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XUMUYECKON CBSA3M (KOBaJCHTHAs, HOHHAS,
MeTaJuIn4ecKasi, BOJIOPOHAs), THUIl KPUCTAIUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHITH 3aBUCMMOCTh CBOMCTB BEIIECTB OT BHUJA
XUMUYECKOM CBSI3M U THUMNA KPUCTAJUIMYECKOW pemETKd, OOMEHHBIM U JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3H,

c(hOpMHPOBAHHOCTh YMEHUI: KJIaCCU(PUIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA IO
WX COCTaBy, XMMHUYECKHE PEAKIMU 10 pPa3IWYHbIM TMpU3HAKaM (YUCITYy M COCTaBy
pearupyromux BeUEeCTB, TEIOBOMY 3((DEKTy peakuu, U3BMEHEHHUIO CTEIIEHENH OKUCIIECHUS
AJIEMEHTOB, OOPATUMOCTH, YYACTHIO KaTalu3aTopa U JAPYTUe); CaMOCTOSATEILHO BHIOMPATH
OCHOBaHUSI W KpUTEpUM ISl KIacCU(PUKAIMKM M3y4aeMbIX BEHIECTB WU XUMHYECKUX
pEaKLNi;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPHIBATH CMBICT Mepuoandeckoro 3akona [I. U.
MenneneeBa W JE€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEpPH30BaTh AJIEKTPOHHOE CTPOCHHUE ATOMOB U
MOHOB XMMHUYECKUX 3JIEMEHTOB MEPBOTO—4YETBEPTOro neproioB Ileproanueckoit cucremsl
J.N. MenaeneeBa, UCNONB3Yys MOHATUS «IHEPreTUUYECKUE YPOBHU», «IHEPreTUUYECKUE
NOIYyPOBHM», «S-, P-, O-aToMHBIE OpOUTAIIN», «OCHOBHOE ¥  BO30YKIEHHOEC
DHEPTETUYECKUE COCTOSHUS aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M HMX COCIMHEHHMN mo nepuoaaM u rpynnam llepmoamueckoit
cuctemsbl J[. 1. MeHneneeBa, BaJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE

CTPOCHUS UX JJICKTPOHHBIX 060.]'[0‘-16[(;
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c(hOpPMHPOBAHHOCTh YMEHUMN: XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHE
CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATH CYIIECTBOBAHWE T€HETHYECKOUN
CBSI3M MEXIY HEOPraHMYECKUMU BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTH YMEHUS pPacKpbIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIMH IOCPEICTBOM COCTABJICHHUS DJCKTPOHHOIO OajaHca ATUX
peaKIuii; peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHUS WX IMOJHBIX U COKpPAIIEHHBIX
MOHHBIX YPaBHEHHM; peaKIuii THAPOJIN3a; PeaKIMii KOMIUIEKCO00pa3oBaHus (Ha IpuMepe
TUAPOKCOKOMITJIEKCOB ITMHKA U aTFOMUHMUS);

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUUECKUX
peakui ¢ Y4ETOM HMX SHEPIETHUYECKUX XApPAKTCPUCTHK, XapaKTEp M3MEHEHUSI CKOPOCTH
XUMUYECKON peaklnu B 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEILIEHUS] XMMHUYECKOTO PaBHOBECHS 0] BIMSHUEM BHEIIHUX BO3JCUCTBUN (IIPUHIIMIT
Jle llarenbe);

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaThb XUMHUYECKUE PEAKIIMU, JIekKAIIUEe B
OCHOBE TMPOMBIIICHHOTO TIOJYYEHUS CEPHOM KHCIOThI, aMMHaKa, OOIIHE Hay4dHBIC
MPUHIUIBI XUMUYECKUX MPOU3BOJCTB; 11€JIECO00PA3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX
BEIIIECTB B MMPOMBIIIUICHHOCTH M B OBITY C TOUKH 3pEHUSI COOTHOIIICHUS PUCK-TIONH3a;

c(hOpPMHUPOBAHHOCTh BJIAJACHUS CUCTEMOM 3HAHWM O METOJIaX HAYYHOTO MO3HAHHUS
SIBJICHUU MPUPOIBI — HAOJIIOICHUE, U3MEPEHNE, MOJISTUPOBAHNE, SKCIIEPUMEHT (pealbHbIN
Y MBICJIEHHBII), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSITh 3T 3HAHUS
NP SKCHEPUMEHTAILHOM HCCJICOBAaHUM BEIIECTB M I OOBACHEHUS XHUMHYECKUX
SIBJICHWM, WUMEIOIMX MECTO B TPUPOAEC, MPAKTUYECKOW MEATECIbHOCTHM 4YEJIOBEKAa U B
MMOBCEIHEBHOM KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHS BBISBISATh B3aUMOCBSI3b XUMHYECKMX 3HAHUU C
MOHSATUSMU M TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IJIsi OoJiee
OCO3HAHHOTI'0 MOHUMAaHUs MAaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHS TPOBOAUTH PACUYETBI: C HMCIOJB30BAHUEM IOHATHUM

«MaccCoBas O0Jis1 BCUHICCTBA B paACTBOPC» M «MOJIAPHAA KOHLICHTPAIWA»; MACChl BCIICCTBA
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ni 00b€Ma Ta3a 1Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TETUIOBOTO ) ()eKTa peaKkIuu; 3Ha4eHUs BOJOPOIHOTO
MoKa3aTessl pacTBOPOB KUCIIOT U IIEJIOUEH C M3BECTHOM CTENEHBIO JUCCOLMALIMM; MAaCCh
(o0BEMa, KOMMYECTBA BEIIECTBA) MPOMYKTA PEAKIIUU, €CITU OJHO M3 MCXOTHBIX BEIIECTB
JIAaHO B BHUJIC pacTBOpPa C OIPEACIEHHON MAacCOBOM HOJIEM PaCTBOPEHHOTO BEIIECTBA WU
JaHO B M30BITKE (MMEET NIPUMECH); JIOJIM BBIXOJa MPOJYKTAa peaKlIuH; OO0BEMHBIX
OTHOIIICHUI T'a30B;

chOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATH U  MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEICHUE DPEaKIMii HMOHHOTO OOMEHa, MOATBEPXKICHHUE
Ka4eCTBEHHOTO COCTaBa HEOPraHWYECKHUX BEIIECTB, OMNPEACICHUE CPEAbl PacTBOPOB
BEIIIECTB C TOMOIIBI0 HMHAUKATOPOB, W3YUYCHHE BIUSHUSA pa3IMYHBIX (PAKTOpPOB Ha
CKOPOCTh XHMHWYECKOM pEaKIMU, pEIICHUE OHKCIEPUMEHTAJIbHBIX 33Ja4 [0 TEMaM
«Meramney u «Hemertamne») ¢ cobmoneHreM TMpaBuil 0€30MacHOro oOpalieHust ¢
BEIIIECTBAMH M JIaDOpAaTOPHBIM 000py/0BaHUEM, (DOpMYyIUpOBAThH IIEJb HCCIIEIOBAHMUS,
MPEJCTaBIATh B pa3IuuyHOM (QopMe pe3ylbTaThl SKCIEPUMEHTa, AaHAJIU3UpPOBaATh U
OLICHUBATh UX JOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHHUH: COOMIOJATh TMpaBujia TOJIB30BAHUS XUMHUUYECKOU
MOCYI0M M JJa00paTOPHBIM 000pyAOBaHHUEM, OOpaIIEHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMUA TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB, JKOJOTUYECKU
11e71eCO00pa3HOTO MOBEACHUS B OBITY U TPYJIOBOM JEATEIBHOCTU B IENSAX COXpPAaHCHUS
CBOETO 3J0pPOBbsl, OKPYXKAOUIEW NPUPOJHOU CpPEAbl U JNOCTHXEHHS €€ YCTOMYMBOIO
pa3BUTHUSA, OCO3HABAaTh OMNACHOCTh TOKCHYECKOTO JCHCTBUS Ha JKUBBIE OPraHU3MbI
ONPEAECIEHHBIX HEOPraHMUYECKUX BEIIECTB, TOHUMAas cMmbica nokaszaress [T1K;

chOPMHPOBAHHOCTh ~ YMEHHI:  OCYIIECTBJIATH  II€JICHANIPABICHHBIA  TMOUCK
XUMUYECKOW WHOOpPMalMM B Pa3IMYHBIX HCTOYHWKAX (Hay4dyHas M Yy4yeOHO-Hay4Has
auTEpaTypa, CpeacTtBa MaccoBoil uHpopmaruu, WHTEpHET W npyrue), KpUTUYECKH
aHAIM3UPOBATh XMMHUYECKYI0 WH(OpMaiuio, mnepepadaThiBaTh €€ W HCIOJIh30BaTh B

COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1auei.
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TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KoaunvecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM (undposbie)
Ne ni/mm Konrpoasbusie IIpakruyeckue
MPorpaMmbl Bcero o0pa3oBaTesibHbIC
patéoTbI padoThI
pecypcsl
Pazgea 1. TeopeTndyeckue 0CHOBbI OPraHUYeCKOH XUMHH
[Ipenmer opranmyeckoint xumuu. Teopus
1.1 CTPOCHMS OPTaHUYECKUX COeNMHEHUN A. M. 8
bytneposa
Nroro no pazneny 8
Paznen 2. YrieBoaopoabl
[IpenenbHbIE YTI€BOAOPOIbl — AJIKaHbI,
2.1 3)
LUKJIOAJIKAHBI
HenpenenbHble yrieBogOPOIbI: AJIKEHBI,
2.2 14 1
aJIKaJMEHBI, aJTKUHbI
2.3 ApoMaThuecKue yriieBo0po bl (apeHbI) 8
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[TpupoHbIC HCTOYHHMKH YTIICBOJIOPOJIOB U
24 ux nepepadboTka )
2.5 ["ayIoreHNpoOn3BOIHBIC YTIIEBOI0POIOB 4
Hroro mo paszneny 35

Paznen 3. Kuciaopojacoaep:xamue oprannyecKue coeJuHeHMsI

3.1 Crouptel. eHon 11
KapOoHuiibHbIE COETUHEHUS: AJIbJICTUABI U
3.2 keToHbl. KapOoHOBBIE KUCIOTHI. ClIOKHBIC 21
a¢upsl. Kups
3.3 VrieBobl 9
Uroro no pazneny 41
Pa3nen 4. A3orcoaep:kaniue OpraHnyecKue coeJnHeHn st
4.1 AMuHBI. AMUHOKUCIIOTHI. benkun 12
Utoro no pazneny 12
Paspnes S. BeicokoMoJIeKyJISApHbIE COeIMHEHUS
5.1 BBICOKOMOJIEKYIIIpHBIE COETUHEHHUS 6
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

38




I[TPOI'PAMME

11 KUIIACC
KosanuyecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mm Konrpoasbusie IIpakruyeckue
MPorpaMmbl Bcero o0pa3oBare/IbHbIC
padoThI padoThI
pecypcsl
Paznen 1. Teopernyeckue 0CHOBbI XUMHUM
Crpoenue aroma. [lepuoguueckuii
3akoH u llepuoauueckas cucrema
1.1 9
XUMHYECKHUX 3jieMeHTOB [[. 1.
MenpneneeBa
Crpoenue BemecTBa. MHOT0OOOpasue
1.2 11 1
BEIIIECTB
1.3 XUMHUYECKUE pEeaKIuu 19 1 3
Uroro no pazneny 39

Paznen 2. Heoprannueckasi XumMust

39




2.1 Hemerasmibt 31

2.2 Mertaibt 23
Hroro no pazneny 54
Paszpnen 3. Xumus v ;Ku3Hb

MeToabl MO3HAHUS B XUMUH. XUMHUS U

1 KU3Hb ?
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB T1O 102

I[TPOI PAMME
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