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COJAEP/KAHUE OBYYEHUA

10 KJTACC

OPI'AHUYECKASA XUMUA

TeopeTn'{eCKue OCHOBBI OpFaHI/I‘ICCKOﬁ XUMHUH

IIpeamer  opraHMuYeckod  XUMHUHM: €€  BO3HMKHOBEHHE, pa3BUTUE M  3HA4YCHUE
B IIOJIy4CHHH HOBBIX BELIECTB M MATE€pUAIOB. TeopHUs CTpPOCHMS OPraHUYECKUX COCAMHEHHU A.
M. BytnepoBa, e€ ocHOBHBbIC MOJNIOKECHHS. CTPYKTYpHBIE (OPMYIIBI OpPTaHWYECKHUX BEIICCTB.
I'omoutorus, nzomepust. XUMHU4eCKas CBS3b B OPTAaHUYECKUX COCAVMHEHUAX — OJUHAPHBIE U KPAaTHBIC
CBS3HU.

[IpencraBienne o kiaccupuKalUyd OpraHUYECKUX BeliecTB. HoMeHKaTypa OpraHMYecKux
COEMHEHMH (cucTeMaTHYecKasl) U TPUBUAIbHBIE HA3BAHUS BaKHEHIIMX IPEICTABUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BELIECTB M WX INPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3naMu OpPraHMYEeCKHX BEIIECTB M MaTe€pHalaMH Ha MX OCHOBE, MOJEIUPOBAHUEC MOJICKYI
OpPraHUYECKUX BEIIECTB, HAOMIOJCHUE U OMMCAHKE JIEMOHCTPAI[MOHHBIX OIBITOB 1O MPEBPAILEHUIO
OpPraHMYECKUX BEILECTB IIPU HAarpeBaHuu (TJ1aBJIeHHEe, OOyTIMBaHUE U TOPEHHUE).

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJOTMYECKHH psa. MeTaH W 3TaH — mpocTeuime
MIPE/ICTaBUTENN AJKAaHOB: (pU3MYECKHEe U XUMUYECKUE CBOWCTBA (peaklUy 3aMEIIeHUs] U TOPEHHUs),
HaxO0KJIEHHE B IIPUPOJIE, IIOJIyYEHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM pAN. OTUIEH W NPONUIIEH — IpOocTeiIne
MPE/ICTaBUTENIN QJIKEHOB: (U3WYECKHEe M XMMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBaHMS,
raJIOT€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3alliN ), IOJIyY€HNE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MetwiOyranueH-1,3: cTpoeHue, BaKHEHMIINE XHUMHYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH Psil. ALIETUIIEH — MPOCTEHIINM
MPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOeHHE, (U3NYECKHe U XMMHMYECKHE CBOICTBa (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHme, (U3HUECKHE U XUMHUYECKHE CBONCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHMS), MOJY4YEHHE U MpUMEHeHue. Tomyon: cocmas, cmpoenue,
@uszuueckue u Xumuyeckue c8OUCMEA (peakyuu 2anr02eHUpoS8anus U HUMPOBAHUS), NOTYYEHUe U
npumeHenue. TOKCMYHOCTh ~ apeHOB.  ['eHeTHueckas  CBsI3b  MEXAY  YIJIEBOJOPOAAMH,
MPUHAJICKANTUME K PA3TUIHBIM KIJIacCaM.



[TpupoHbIE MCTOYHUKH YTIIEBOAOPOAOB. [IpUpOAHBIAN Ta3 W MOMyTHBIE HE(TSHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrocoObl nepepadoTKu HeTU: TTEPEroHKa, KPEKUHT (TEPMUUYECKHM,
KaTaJIMTUIECKUH ), muponu3. IIpoaykTel nepepaboTku HehTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH
1 B ObiTy. KaMeHHBIH yTroyib U MPOIYKTHI €ro IepepadoTKH.

OKCIIepUMEHTANIbHBIC METOJbl M3YYEHUS BELIECTB M MX MPEBpAlllEHUH: O3HAKOMIICHUE C
oOpa3amMu TIacTMacc, KaydykoB UM pe3uHbl, koiutekiuu «Hedtb» u «Yromp», MonenupoBaHue
MOJIEKYJ1  YIJIEBOJAOPOJOB U  TaJlOTEHONPOM3BOAHBIX, IPOBEJICHHE MPAKTUYECKON  pPabOTHI:
II0JIy4YE€HHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3aj1a4u.

Brrancnaenus no YpaBHCHHUIO XHUMHYECKOM pcaKnuun (MaCCH, O6’BéMa, KOJIN4YCCTBA HCXOJHOI'O
BCIICCTBA UJIK MMPOAYKTA PCAKIIUU 110 U3BCCTHBIM MACCE, O6’I)éMy, KOJMYCCTBY OJJHOI'O U3 UCXOJHBIX
BCIICCTB HUJIK IPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:xkaiye opranndeckne coexnHeHUs!

[IpenenpHble OJHOATOMHBIE CHMPTHI. MeETaHON W 3TAHOJ: CTpOEHHue, (U3NYECKHe U
XMMHUYECKHE CBOMCTBa (peakUuu C AaKTUBHBIMHU MeETaJUIaMH, TIaJOr€HOBOJIOPOJIaMH, TI'OpPEHHE),
npuMeHeHue. BogopoiHeie cBsI3u MeX 1y MOJIEKyJIaMU CIIUPTOB. J{eficTBUE METaHONa U 3TaHOJIa Ha
OpraHu3M 4YejoBeKa.

MHoroaToMHbIE CIIUPTHI. OTUJICHTIINKOIb W TJIMOCPHUH: CTPOCHUC, (1)I/I3I/I‘-ICCKI/IC n
XHMHYECKHE CBOMCTBA (BSaHMOHeﬁCTBHG CO MICITIOYHBIMHU MCTAJUIaMHU, KAQUCCTBCHHAsA PCaKIMAd Ha
MHOT'OAaTOMHBLIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHu3M YCJIOBCKaA. HpI/IMeHeHI/IC TIMiaepruHa U
OTUIICHTJINKOJIA.

®deHo: CTpOeHUE MOJIEKYIIbl, (PU3HUECKUe U XUMUYEeCKue CBONCTBAa. TOKCHMUHOCTH (heHona.
[Tpumenenue peHona.

AJ'IL,[[CFI/II[BI " KenoHbl. q)OpMaJ'ILI[eFI/II[, afeTaJbACTuA: CTPOCHUC, (I)I/I?»I/I‘ICCKI/IC 151
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHMA MW BOCCTAHOBJICHHA, Ka4YCCTBCHHBLIC peaKHI/II/I),
IMOJIYUYCHHUEC U TIPUMCHCHUC.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KHCIOTHl. MypaBbHHAs M YKCYCHasi KHCIIOTBI:
CTpoeHHe, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa (CBOIMCTBA, 00IIME TSl Kiacca KUCIOT, PEaKIus
stepudUKaim), TModydeHne u npumeHeHne. (CrTeapuHOBas H  OJCHMHOBAs KHCIOTHI Kak
MPEJICTABUTENM BBICIINX KapOOHOBBIX KHCIOT. MblJIa KaK COJU BBICHIUX KapOOHOBBIX KHUCIOT, HX
MoIoIIee IeHCTBHE.

Crnoxuble 3QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXKHBIX 3(QHUPOB.
Kupsl. I'ngponus xxupos. [Ipumenenne xupoB. buonorndeckas poiib KUpPOB.

YTrneBoabl: cocTaB, KiacCU(pUKAIUs yriieBoJoB (MOHO-, TU- W MOdHcaxapunsl). [mroko3a —
MPOCTEHIINIT MOHOCAXapuaA: OCOOCHHOCTH CTPOCHHUS MOJICKYNbBI, (PU3UYECKHE U XUMHYECKHE
cBoiicTBa (B3ammoseicTBue ¢ ruapokcuaom meau(ll), okucienne aMmMuadHbBIM PacCTBOPOM OKCHIA
cepebpa(l), BoccraHOBICHHE, OpOKEHHE TIIOKO3BI), HAXO0XJACHWE B MPUPOJE, MPUMECHEHHUE,
ounonornueckas poib. otocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.



Kpaxman u nemironos3a kak npupojHbie noiauMmepbl. CTpoeHHe Kpaxmana U IeJTI0I03bI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

OKCIIEpUMEHTANIbHBIC METOJbl M3YYEHHs] BEIIECTB M WX MPEBpallleHUW: MpPOBEACHUE,
HaOJI0ICHNE U OTMHMCAaHUE IEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIINN
OJIHOATOMHBIX CHHUPTOB (OKUcieHue dTaHoia okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB
(B3aumogeictBue rimiepuHa ¢ rugpokcuaom meau(ll)), anpnerusoB (oKkucieHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpokcuaom meau(ll), B3aumoaeicTBHe Kpaxmajia ¢ HOJOM),
MIPOBE/ICHUE MPAKTHYECKONW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuérHble 3aj1a4n.

Brrancnaenus no YpaBHCHHUIO XHUMHYECKOM p€aknuun (MaCCH, O6’BéMa, KOJIN4YCCTBA HCXOJHOI'O
BCIICCTBA UJIK IMMPOAYKTA PCAKIIUHU 11O NU3BCCTHBIM MacCCc, O6"I)éMy, KOJMYCCTBY OJHOI'O U3 UCXOJHBIX
BCIICCTB HUJIK IPOAYKTOB peaKHI/II/I).

ASOTCOI[ep)KaH_II/Ie OpPraHN4Y€CKHEC COCAUHCHUA.

AMMHOKHUCIIOTHI Kak aM(oTepHbIe OpraHMYecKHe coeAuHeHUs. PU3HUECKUE W XUMUUYECKHE
CBOICTBa aMHUHOKHCIOT (HAa MpuUMepe TiauiHa). buosornueckoe 3HAYEHHWE aMHUHOKHCIOT.
IlenTugpl.

Benku Kak mNpHpPOIHBIE BBICOKOMOJEKYJSPHBIE coeAuHeHus. [lepBuuHasi, BTOpHYHAS H
TpeTU4Has CTPYyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJIN3, JEHATypauus,
KaueCTBEHHbBIE PEAKIIMH Ha OENKHU.

3KCH€DI/IM€HT8J'IBHBI€ MCETOABI H3YVUYCHHIA BCHICCTB M HUX HDeBDaHleHI/II\/IIZ Ha6J'IIO}IeHI/Ie u
OTHCaHWE IEMOHCTPAIMOHHBIX OIBITOB: J€HATypalus OENKOB MPHU HArPEBaHUU, IIBETHHIE PEAKIIUU
OEJIKOB.

BI)ICOKOMO.]ICKyJ'lﬂpHLIe COCANHCHUSHA

OCHOBHBIE TIOHATHSI XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTETICHb MOJIUMEPHU3AIIUU, CPEAHSIS MOJIeKysipHasi Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — NIOJIMMEPU3alUs U IIOJIMKOHICHCALKSL.

3KCHCDI/IMCHT8.J'H:HBIC METOJIbl M3YYEHHS BEIISCTB M HX IIPEBpPAIICHUN: O3HAKOMJICHHE C
o6pa3uaMH IPUPOAHBIX U UICKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexxnpeIMETHBIE CBA3H.

Peanuzanms MCKIPECAMETHBIX CBsI3el npu HU3Yy4YCHUU OpFB.HPI‘-ICCKOfI xumun B 10 kiacce
OCYIICCTBIIACTCA YEPE3 HCIOJB30BAHHUEC KakK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/Iﬁ, TaKk "
HOHﬂTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX IMTPEAMETOB CCTCCTBCHHO-HAYYHOI'O ITHUKIJIA.

OOmure ecTecTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHHUE, HAyYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, KIacCH(pUKAIMS, TNEPUOAUIHOCTh, HAONIOJCHUE, H3MEpPEHUE, JKCIICPUMEHT,
MOJIEJIUPOBAHUE.



dusnka: MaTepus, YHEPrus, Macca, aToM, dJEKTPOH, MOJIEKysa, YHEPTreTUICCKUN YPOBEHbD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NUCCKUE BEITUYUHBI M €IMHUIIBI X
HU3MEPEHHUS.

Buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BeELIECTB B OpraHuszMe, (poTocuHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIAeMBbIE, TOTINBO, PECYPCHI.

TexHomorus: IMUIICBBIC TTPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IMUTAHUA, MOIOIIHUE CPCICTBA,
JICKApCTBEHHBIC U KOCMCTHYECCKHUE IperiapaTbl, MaTCprajibl U3 HUCKYCCTBCHHBIX U CHUHTCTUUYCCKHUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTM'{ecmle OCHOBbBI XMMHH

XuMHUECKUH dnmeMeHT. AToM. Sapo atoma, HM30TONBL. DIEKTPOHHAas  000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemeHTsl. OCOOCHHOCTH
pacnpeziesieHusi IEKTPOHOB MO OpOHUTaNsIM B aTOMAax 3JIEMEHTOB IEPBBIX UYETHIPEX IEPHOJIOB.
DeKTpOHHas KOH(UTYpalus aTOMOB.

Ilepuognueckuit 3akoH u Ilepuognueckas cucTeMa XMMHMUYECKHX JJIEMEHTOB [l
W. MenneneeBa. CBs3p mnepuogudeckoro 3akoHa u llepmonnueckoil cHCTEMBI XUMHYECKHX
anemenToB JI. U. MenneneeBa ¢ COBpeMEHHON TeOopueH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMS CBOMCTB XMMMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIIOKHBIX BEIIECTB 110
rpymmnaM 1 nepuogam. 3HayeHune NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBSi3b. BHJIBI XUMHUYECKOW CBsI3M (KOBaJICHTHAs
HEeMoJIsIpHasl W TMOJsIpHAas, WOHHAs, MeTalmudeckas). MexaHu3Mbl 00pa3oBaHHUS KOBaJCHTHOMN
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-AKIENTOpPHBIN). BomopomHas cBs3b. BaneHTHOCTS.
DneKTpooTpUlaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.

[lonsiTue o nucnepcHbIX cucrteMax. VICTUHHBIE W KOJUIOMJIHBIE pacTBOpbl. MaccoBasi 1o
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHuueckux coenuHeHuid. HoMeHknaTypa HeOpraHHYECKHX BEIIECTB.
I'eneTnyeckas CBsA3b HEOPraHMYECKUX BEIIECTB, IPUHAUICIKAIIMX K PA3IIMYHBIM KJIaccaM.



Xumuueckass peaknus. Krmaccudukamuss XUMHYECKMX pEaKIMid B HEOPraHWYECKOW |
OpPraHMYeCKOM XMMHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
OHCPIUH IPU XUMHUYCCKUX PCAKIHAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3nu4HbIX (akTopoB. OOpaTHUMbBIE PEAKIHU.
Xumudeckoe paBHOBecue. DakTOphl, BIMAIONIME HA COCTOSHHE XHMHYECKOTO PaBHOBECHS.

[Tpunnun Jle Hlarense.

Onexkrponutuyeckas aucconuanus. CuibHble W cialble 3MeKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KHCIasl, HEHTpasibHAas, IeT0YHasl.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuuu.

OKClepUMEHTAJIbHBIE METO/IbI M3YYEHUS BEIIECTB U UX MPEBPALIECHUI: AEMOHCTpaLUs TaOIUI]
«Ilepuonnyeckas cucrema xumudeckux sieMeHToB JI. M. MenneneeBa», u3yueHue Mopenen
KPUCTAIUTMYECKUX PELIETOK, HaOmIroneHue
U ONMCaHUE JAEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OIBITOB (pa3joXkeHHe MEepPOKCHAa BOJOpOa B
IPUCYTCTBUM  KaTaJU3aToOpa, OIPEACICHUE CPEeAbl pPacTBOPOB  BEUIECTB C  ITOMOIIBIO
YHUBEPCAJIbHOIO HMHJIUKATOPA, PEAaKLUU HOHHOIO OOMEHa), NMPOBEJECHHE NPAKTUYECKOH paboThl
«BnusiHre pa3nuvHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIIumy.

PacuérHble 3a/1a4u.

Pacuétel mmo YpaBHCHHUAM XUMHYCCKUX peaKHHfI, B TOM YHUCIIC TCPMOXHUMUYCCKUC paC‘{éTBI,
paC‘-IéTBI C UCITOJIB30BAHUEM ITOHATHA «MaCCOBas JOJId BEHICCTBA».

Heopra}mqecm\ﬂ XUMusl

Hewmeramnsl. [lonoxenne HeMerauios B [leproanyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa U 0COOEHHOCTHM CTpOEHHsS aTroMOB. @Du3nueckue CBOMCTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha IpuMepe KUCIIopoia, cepbl, hocdopa u yriepoaa).

XUMUYEeCKHE CBOMCTBAa BAKHEHIINX HEMETAUIOB (TaloreHoB, cephl, a3zoTa, ¢docdopa,
yriiepojia ¥ KpeMHUS) U UX COCIUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIMMNX KUCIOT, BOAOPOIHBIX
COEJIMHEHMUI).

[IpumeneHne BaXXHEUIINX HEMETAUIOB U UX COCIMHEHUN.

Merauel. [lonoxenne meramioB B Ilepruonnueckoi cCUCTEME XMUMHUYECKUX 3JIEMEHTOB [l.
U. MenneneeBa. OCOOCHHOCTH CTPOEHHS JIIEKTPOHHBIX O0OJOYEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTayuioB. CIUIaBbl METAJUIOB. ODJIEKTPOXUMHYECKHM psl HampsKeHUi

MCETAJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METayUIOB (HATpUM, Kalud, KaublUd, MAarHuii,
QTFOMUHHM, IMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mwme crmocoOs! moTydeHus: MeTauioB. [IpuMeHeHne MeTamuioB B ObITY U TEXHUKE.



OKCIIepUMEHTAJIbHEIC METOJIBI M3VUCHHS BEIICCTB M MX MPEBPAIICHUIN: N3Yy4YCHHUEC KOJIJICKIIUHN
«MeTaiiel CIIJIaBBI», O6p33HOB HEMCTAJIJIOB, pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIO,I[eHI/Ie
U onrucaHue JACMOHCTPAIIMOHHBIX U Ha60paT0pHBIX OIIBITOB (BSaHMOHeﬁCTBHe rHapoKCcHuaa
AJIFOMHUHUA C paCTBOPAMM KUCJIOT U menoqeﬁ, Ka4C€CTBCHHBIC PCAKIIMH HAa KaTUOHBI MeTaJ'IJ'IOB).

PacuéTtHplc 3a1a4m.

Pacuérbl Macchl BemecTBa WM 00bEMa ra30B IO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wik 00bEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BELIECTBA) IIPOJYKTOB PEAKLIUHU, €CJIU OJHO U3 BELECTB UMEET IPUMECH.

XUMHUA U )KU3HD

Ponbp xuMuu B 00ECIICUCHUH IKOJIOTUYCCKOM, dHEPreTHIeCKOH M IMHUIIeBOM 0e30MacHOCTH,
pa3BuTUU MeAUIMHEL. [ToHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHUX PEAKIIHIA.

Hpe,[[CTaBJ'IeHI/IH 00 06I_HI/IX HAaYYHBIX TPUHOHUIIAX ITPOMBINIJICHHOI'O IMOJIYUYCHUA BaXKHEHUIINX
BCIICCTB.

YenoBek B MHUpPE BCHICCTB W MATCPUAIIOB: Ba)KHEHIIIME CTPOUTCIIbHBIC MAaTCpHaAJIbI,
KOHCTPYKHOHWOHHBIC MaTCpualibl, KpaCKu, CTCKJIO, KCpaMHKa, MAaTCpUaJIbl A OSJICKTPOHHKH,
HaHOMATCpUaJibl, OPraHU4CCKUC U MUHCPAJILHBIC yI[O6peHI/I$I.

XuMHUs M 30pOBbE 4YEJIOBEKA: IPAaBWJIA HCIIOJIB30BaHMUS JIEKAPCTBEHHBIX IIPENaparos,
IIpaBUiIa 0e30macHOro MCIIOJIb30BaHUs IpenapaToB ObITOBOM XUMHAA

B IIOBCEIHEBHOM KU3HU.

MeXOpeaMETHBIE CBA3H.

Peanu3zanus MeXNpeaMeTHBIX CBA3€H MPH U3y4eHHH 00IIeH M HeopraHuueckoi Xxumuu B 11
KJIacce OCYIIECTBISIETCSA Yepe3 MCIOJb30BaHHe Kak OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, Tak U
MTOHATUH, ABJIAIOIIMXCA CHCTEMHBIMH JUISI OTJAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT O [IUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAy4YHBIN (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CHUHTE3, Kiaccu(ukamnus, TMEePHOJUYHOCTh, HAONIOJCHHE, JKCIEPUMEHT, MOJCIUPOBAHHE,
W3MEpEHHUE, SIBJICHUE.

dusnka: MaTepus, SHEPrHs, Macca, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, H30TOTI,
PaINOaKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKUH YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHoe

COCTOSAHHUE BCIICCTBA, (I)I/I3I/I‘-ICCKI/IC BCJIMYHUHBI U €AVMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: KJICTKA, OpraHu3sM, 3KOCUCTEMaA, 61/100(1)epa, Makpo- W MHKPOIJICMCHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OpraHu3Me.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

Texnomorusi: XuMHuIecKas IMPOMBIIIJIICHHOCTh, MCTALITYPrus, HNpOU3BOACTBO CTPOHUTCIBHBIX
MaTcpuraiosB, CEIIbCKOXO03SICTBEHHOE IMPONU3BOACTBO, nUIeBas IMPOMBIINIJICHHOCTD,



(bapMaI_[eBTI/I‘-ICCKaH OPOMBINIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKUX MPCIapaToOB, MPOU3BOACTBO
KOHCTPYKIHWOHHBIX MAaTCPUAJIOB, SJICKTPOHHA ITPOMBIIIIICHHOCTE, HAHOTCXHOJIOTHH.

I[NIAHUPYEMBIE PE3VJIbTATHI OCBOEHNA [TPOT'PAMMEI 110 XUMHWN HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimuBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHUS OOYYAIOMIMMHECS MPOrpaMM
cpemHero oOmero o0Opa3oBaHUs (JIMYHOCTHBIM, METalPEIMETHBIM M MpeaMeTHbiM). HaydHo-
METOJIMYCCKOM OCHOBOH Il Pa3paldOTKH IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHUS TIPOTpamMm
CpeIHero 00IIero 00pa3oBaHusl SBISETCS CUCTEMHO-CSITEIbHOCTHBIH MOIXO/.

B cooTrBercTBUH C CHCTEMHO-ACATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3YJIbTaTOB OCBOCHHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEAHETO 00IIEro 0Opa3oBaHMsI BBIACICHBI
CIEAYIOLIME COCTABIISIIOLINE:

OCO3HAHHUC OGY‘I&IOH_[I/IMI/ICH pOCCHﬁCKOﬁ rpaxcnaHCKoﬁ NACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPEACIICHUIO,

HaJIn4yue MOTHBAIIUU K 06y11eH1/1}0;

LIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKIEHHH JIMYHOCTH HA OCHOBE KIHOYEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCsS PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH
[[EHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TPHUCYIIMMHU  [EJIOCTHOM CHCTEME XUMHYECKOTo
o0Opa3oBaHuUs;

HaJINM4YUEC IPaBOCO3HAHUA 9KOJIOTHYECKOMN KYJIBTYPhI U CIIOCOOHOCTH CTaBUTh IEJIN U CTPOUTDH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE PE3YIbTAaThl OCBOCHUSA IPEAMETA «XUMHUS JOCTUTAOTCA B €IMHCTBEC yqe6H0171 n
BOCITUTATEIbHOU ACATCIBHOCTH B COOTBCTCTBUHU C TYMAHUCTUYCCKUMHU, COHUOKYJIbTYPHLIMH,
AYXOBHO-HPABCTBCHHBIMU INECHHOCTSAMU MW HIACAIaMU pOCCI/II>'ICKOFO TpaXXJ1aHCKOTI'O O6H.[CCTB3,
IPpUHATBIMU B 06H_[eCTBe HOpMaMu W IpaBUJIaMU IMOBCACHMU, CHOCOGCTByIOIJ_[I/IMI/I nponeccam
CaMOIIO3HAaHUsA, CaMOPa3BUTHUA U HPAaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTHU o6yt1a10nmxca.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHHUS TMpeaMeTa «XUMHUS» OTpaxaloT C(HOPMUPOBAHHOCTh
OTIBITA TMIO3HABATEIHHON U IPAKTHYECKOHN JEATeILHOCTH 00YUYAIONINXCS 110 peaTn3aliy MPUHSITHIX B
o0IIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:



1) rpakaaHCcKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIOUIMMHUCS CBOMX KOHCTUTYIHMOHHBIX TpPaB U OOS3aHHOCTEH, YBaKEHHS K
3aKOHY U NIPaBONOPSAKY;

OpeaACTaBJICHUA O COHUMAJIBHBIX HOPMAaxX MW IIpaBWjIaX MEKINYHOCTHBIX OTHOIIICHUI B
KOJIJICKTUBE,

TOTOBHOCTA K COBMECTHOM TBOpquKOfI JACATCIIbBHOCTU IIPpU CO3OaHHUH y‘IC6HLIX IIPOCKTOB,
pemicHun y‘-Ie6HBIX 1 IO3HABATCJIbHBIX 3a1a4, BBITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CMOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTryMEHTHI JPYIHX
IIPY aHAJIU3€ Pa3IMYHBIX BUJOB yU4E€OHOH NesATeIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBa)KEHHUS K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHUS TOTO, YTO AOCTH)KEHUS HAYKU €CTh PEe3yJbTaT AJIUTEIbHBIX HAOIIOACHHI, KPOOTIUBBIX

OKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITOCTOAHHOI'O TPpyda y‘IéHBIX U MPAKTHUKOB;

HHTECPCCAa U NTO3HABATCIIBHBIX MOTHUBOB B IMOJIYYCHHUU U IMOCJICAYIOIICM aHAIU3€C I/IH(I)OpMaIII/II/I
0 NCPEAOBBIX JOCTUKCHUAX COBpeMeHHOfI OTEYECTBEHHOM XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, THUECKOTO TTOBE/ICHHSI;

CIIOCOOHOCTH  OIICHMBATh  CHUTYyallMM, CBSI3aHHBIE C  XMUMHYECKUMHU  SIBIICHUSIMH,
W TPUHUMATh OCO3HAHHBIE pPEIICHHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H

LICHHOCTH;

TOTOBHOCTH OIICHUBATDH CBOE MOBCACHHUEC U TIOCTYIIKU CBOHUX TOBapI/IH_[eﬁ C HO3PILIPII>1
HPAaBCTBCHHBIX U MPaBOBBIX HOPM U OCO3HAHHE HOCJ'IG)]CTBI/II\/II OTUX IMOCTYIIKOB;

4) hopMupOBaHUS KYJIbTYPbI 3/10POBbI:

MOHUMAaHMs 1IEHHOCTeM 370poBoro u Oe3omacHoro oOpa3a KH3HH, HEOOXOAUMOCTH
OTBETCTBECHHOI'O OTHOLIIEHUS K CO6CTBGHHOMY CbI/ISI/I‘-IeCKOMy U ICUXUYCCKOMY 310POBBIO;

coOJroIeHUsI TIpaBUII 0€30MacCHOTO OOpAIIeHHsI ¢ BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HU
U B TPY/IOBOI IeATEIHHOCTH;

MMOHUMAHUS [IEHHOCTH MPaBWJI UHAUBHUIYATLHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEICHUS
B CUTYAIUAX, YIPOXKAIOIIUX 3I0POBBIO U YKU3HU JIFOJICH;

OCO3HAHMS TMOCIEACTBUI M HENPUATHS BpPEAHBIX MpPHUBBIYEK (YNOTpPeOJICHUS aJIKOTOJI,
HapKOTUKOB, KypeHHs);



5) Tpy10BOr0 BOCIIMTAHUS:

KOMMyHHKaTHBHOfI KOMIICTCHTHOCTHU B y‘I€6HO-I/ICCHeI[0BaTeHBCKOﬁ JACATCIIBHOCTH,
O6H.[€CTBCHHO HOJ'IC?:HOﬁ, TBOpquKOfI " JpYyrux BUAax ACATCIbHOCTHU,

YCTaHOBKM Ha AKTHBHOC Y4YaCTHC B PCIICHHM MPAKTHYCCKUX 3aaayd COHHaHBHOﬁ
HaIIpaBJICHHOCTHU (B PaMKax CBOCTO KJjiacca, I_HKOJ'IBI);

HHTEPECA K IIPAKTUICCKOMY HU3YUYCHHIO HpO(b@CCI/Iﬁ pas3siindHoro pojJa, B TOM 4YHCJIIC HAa OCHOBC
MMPUMCHCHUSA TPCAMCETHBIX 3HAHUH 110 XUMHU,

YBAXKEHUS K TPYAY, JIIOASAM TPyAa U pe3yibTaTaM TPYJAOBOU AEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHyaJbHOW TPACKTOPUU OOpazoBaHus, Oymymieit
npodeccuu U peann3anud COOCTBEHHBIX XKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 9KOJIOrHYECKOr0 BOCIIUTAHMUSI:

AKOJIOTUYECKHU I1€JIECOO00Pa3HOT0 OTHOIIEHHS K TPUPOJC, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HU Ha 3emie;

MOHUMAaHUS TJI00aJIbHOIO XapakTepa SKOJIOTMYCCKHX HpO6JI€M, BJINSAHHUA 3KOHOMHYCCKHUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUsA HCO6XO)II/IMOCTI/I HCITIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ XUMUHU Ui PCUICHUA BOIIPOCOB
palluOHAJIBHOT'O TPUPOAOII0JIb30BAHN,

AKTUBHOTO HENPUATHUS [IEUCTBHHM, INPUHOCALIUX Bpel OKpYXKarolled IPUPOLHOU cpene,
YMEHHSI TPOTHO3UPOBATH HEOJArONPUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS IMPEANPUHUMAEMbIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

HaJIMYUA pPa3BUTOTO OSKOJOIMYCCKOTO  MBILIJICHUA, AKOJIOTHYECKOM KYJbTYpPbI, OIIbITa
ACATCIIBHOCTHU AKOJIOTHYECKOMN HAITpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCA MU B
HOSHaBaTeHBHOP'I, KOMMYHHKaTHBHOﬁ u COHHaﬂBHOfI IPAaKTUKE, CIIOCOOHOCTH H YMCHHSA aKTHBHO
IMPOTUBOCTOATH UACOJIOTUN XGMO(I)O6I/II/I;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIIECTBEHHOM MPAKTHKH;

MOHUMaHMs CHeuuPUKH XUMHU KaK HayKd, OCO3HaHUsi €€ poiau B (popMHpOBaHUU
paIMOHAIBLHOTO HAYYHOI'O MBIIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEACTABIEHUS 00 OKpYXKarolleMm
MHUpE KaK O €IUHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PEILIEHUH
po0JIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTM XMMHU JJs1 COBPEMEHHOM LMBMIM3ALMM: B €&
I'YMaHHCTUYECKON HaIpaBICHHOCTH W BaKHOW pOJM B CO3JaHMM HOBOW 0aszbl MaTepHalbHOU



KYJIbTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS YEIOBEUECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00eCIICUeHUH
YCIIOBHIA YCIICIIHOTO TPYAA U KOJOTMYECKH KOM(pOPTHOH JKU3HU KAXKI0TO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUs  CYIIHOCTH METOJOB  ITO3HAHMA,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIY4aeMble 3HAHMS IS
aHaJIn3a U OOBbSACHEHNUS SIBIICHUN OKPY)KAIOIIEr0 MUpa U MPOUCXOASIIUX B HEM U3MEHEHUM, YMEHUS
nenaTb 00OCHOBaHHbIE 3aKJIIOUEHMsI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS JIAHHBIX C LIEJIbI0
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCII0Ib30BaTh XUMHUYECKUE 3HAHUS JJId pCHICHUSA Hp06HeM B
PCAIBbHBIX )KU3HCHHBIX CUTYyalUAX;

HHTEPCCA K IMTO3HAHUTIO U HCCIIEI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH W CHOCOOHOCTHM K HENpPEpbIBHOMY 00pa3oBaHUI0O M €aMOOOPa30BaHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3ZHEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3iHuHbIX chepax mpodecCHOoHaTbHON AESITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HauyuMBble JUIsI  (OPMUPOBAHMSI MHPOBO33PEHUS OOYHAIOIIMXCS MEXIUCHUIUIMHAPHBIE
(MexnpeaMeTHbIe) OOIIEHAayYHbIE TOHATHUS, OTPAKAIOIINE 1IEJOCTHOCTh HAYYHOW KapTUHBI MUpa U
CHEelU(pUKY METOJ0B IO3HAHUS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, sBIEHHE, IMPOLECC, CUCTEMa, HAy4HbIM (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIEI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCcaJbHble YueOHbIe JelCTBUA (IT03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYJSATUBHBIE),
obecnieunBaronue GpopmMupoBaHUe (HYHKIMOHATBHOW I'PaMOTHOCTH M COLMAIBHOW KOMIETEHIIMU
o0yJaronuxcs;

CIIOCOOHOCTh oOyyaroluxcss  HCIOJIb30BaTh OCBOCHHBIE  MEKJIUCLHUIIJIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHUS W YHHBEpCaJbHbIe YyueOHble JEHCTBHS B I03HABATEIbHOH U
COLIMAJIBHOM MTPAKTHKE.

MeTaHpeﬂMeTHHe PE3YIBTATEI  OTPpAXarOT  OBJIAJCHHUEC  YHHUBCPCAIIbHBIMU y‘-Ie6HI>IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU WU PETYJIATUBHBIMU )ICP'ICTBHHMI/I.

OB.J'Ia):[eHI/Ie YHUBEpPCAJIbHBIMUA y‘lGﬁHLIMI/I NMO03HABATEJIbHBIMHY J€iiCTBUSIMHU:

1) 6a3oBble JIOTUYecKHeE AeiiCTBUS:



CaMOCTOSITENIbHO  (POPMYIMpPOBaTH M aKTyalIM3UPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OIMPCACIIATh, LCIIN ACATCIBbHOCTH, 3aJaBas IIapaMCTpPbl M KPUTCPUHU HX JOCTHUKCHMA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTHU C NOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BAaTh IIPpU OCBOCHUU 3HAHUI HpI/IéMBI JJIOTHYCCKOI'O MBIIIJICHUA — BbIICIATD
XapaKTCPHBIC IIpHU3HAKA MMOHSATUM u YCTaHAaBJIMBATb ux B3auMOCBA3b, HCIIOJIb30BAaTh
COOTBCTCTBYIOIIUE ITOHATUSA TJIA 00BACHEHHUS OTACIBbHBIX (baKTOB n HBHGHI/Iﬁ;

BBI6I/IpaTB OCHOBAHHUSA U KPUTCPHUU IJId KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKHNX peaKHHﬁ;
YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCXKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTHYECKHUE PaCCyKACHUs (MHAYKTUBHBIC, I€IyKTHUBHBIC, 10 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPHUBACMbIX SBIICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOUCHUS;

IIPUMEHSTh B IPOLECCE MO3HAHMS, HCIIOJIb3yEMblE B XMMHHM CHMBOJMYECKHE (3HAKOBBIE)
MOJIeJIU, NIPeoOpa3oBbIBATh MOJICNIBHBIE MPEACTABICHUS — XMMUYECKUN 3HAK (CMMBOJI) 3JIEMEHTA,
XuMu4eckas (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKIMW — TPH pEIIeHHH Yy4eOHBIX
[I03HABATEIIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh HAa3BaHHBIE MOJEIBHBIC IIPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX [TPU3HAKOB U3Y4aE€MBbIX BELIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCIeN0BaATENbCKHE e CTBUS:
BJIaZICTb OCHOBAMHU METOJI0B HAYUHOT'O MMO3HAHHW BEIICCTB U XUMHWYCCKUX peaKuHﬁ;

(l)OpMy.TH/IpOBaTB ocjm MW 3aJa4u  HUCCICAOBAaHMsA, HCIIOJIB30BATh IMOCTABJICHHBLIC U
CaMOCTOSATECIIbHO C(l)OpMy.]'H/IpOBaHHBIG BOIIPOCHI B KAYECTBEC MHCTPYMEHTA IMO3HAHUA WU OCHOBBI JJIs1
(bOpMI/IpOBaHI/IH THUITIOTE3BI IO MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX CY)KHCHHﬁ;

BIIQJIETh HABBIKAMH CAMOCTOSATEIHHOTO IUIAHUPOBAHHUS M MPOBEACHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAONIOMATh 32 XOJOM MPOIEcCa, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yiabTar, GOopMyIupoBaTh OOOOMIEHUS H BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HWCCIIEIOBAHUS, COCTABIIATH OOOCHOBAHHBIA OTYET O TPOJEITAHHOU
pabore;

HpI/IO6pCTaTB OIIBIT y‘{eHH‘{CCKOﬁ HUCCIIeN0BATEIbCKON U HpOCKTHOﬁ ACATCIIBHOCTH,
IPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATCIIBHOMY TIIOHMCKY MCTOJOB PCUICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO PA3JIMYHBIX METOAO0B ITO3HAHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NUYHBIX HCTOUYHUKAX MH(pOpMalMu (HaydyHO-TIOMYJIsIpHAas JUTepaTypa
XMMHYECKOTO COJEp)KaHUs, CHpaBOYHbIe TOCOOMs, pecypcsl VHTepHeTra), aHaIM3UpPOBATh
MHGOpPMALMIO Pa3IMYHbIX BUAOB U (OPM MpPEACTaBIEHUS, KPUTHYECKH OLIEHUBAaTh €&
JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTE;



dbopmynupoBaTh 3ampochl W TPHUMEHSTh PAa3JIMYHBIE METOJbl TMPU TIOMCKE U O0TOOpe
nHpopManuu, HeOOXOAMMOMN ISl BBITIOJHEHUS YYCOHBIX 3a71a4 ONPEIeIEHHOTO THTIA;

ano6peTaTb OIIBIT HCIIOJBb30BaHUA I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PAa3JINIHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpPEACTaBICHHS HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAYYHBIH S3bIK B KayeCTBE CpEICTBa Ipu paboTe C XHUMHUYECKOH
uHpopMaImeil: TPUMEHATh MEKIIPEIMETHbIC ((U3NYECKHE U MATEMAaTHYCCKUE) 3HAKU U CUMBOJIbI,
bopmybl, a0OpeBHATYpbl, HOMEHKIATYPY;

UCIIOJIB30BaTh U HpCO6p33OBI>IBaTI) 3HAKOBO-CUMBOJIMYCCKHUE CPCACTBA HAT'TIAAHOCTH.

OBjaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMM

3aJaBaTh  BONPOCHl IO  CYIIECTBY  OOCY)XKIaeMoi TeMbl B XOJe  /JAMajiora
W/WIM  JUCKYCCHUW, BBICKA3bIBATh HICH, (OPMYIUPOBATH CBOHM MPEIJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEIOKEHHOM 3a/1a4u;

BBICTYNaTh C TMPE3EHTAIlMel pe3yNbTaTOB IO3HABATEIHHOU MAESITENbHOCTH, MOTYyYSHHBIX
CaMOCTOSITEITLHO FJTH COBMECTHO CO CBEPCTHUKAMU ITPH BBITOJIHEHUH XHMHUYECKOTO YKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaU3alli y4eOHOTO
MPOEKTa 51 (hopMyTpoBaTh BBIBOIBI
M0 pe3ylibTaTaM MPOBEAEHHBIX UCCIEIOBAaHUM MyTEM COTTIACOBAHMS MO3UIUN B XOA€ 00CYKIEHUS
1 00MeHAa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh U OCYIIECTBISATH CBOIO I103HABATENIbHYIO JESATEIbHOCTD,
omnpezenss e€ LETU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpeUlaraeéMblii  aJrOpUTM JEHCTBHM NpPH BBINOJHEHHHM YYEOHBIX M HMCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEeKTUBHBIA COCOO MX pElIeHHs ¢ YYETOM IMOTYYeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XMMHUECKUX PEAKLIUAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHalIN3a U CAMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC
[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD OTPaXaroT:
c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O XMMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYYHOU

KapTUHBI MHUpA, POJIM XUMUU B TMO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYypbl JUYHOCTH, €& (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JJsi peUIeHHUs



MPAKTUYECKUX 3a/ad M DSKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MPUPOIHOM Cpere;

BJIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHHWH, KOTOpPAs BKIIOYACT: OCHOBOIIOJIATAIOIINE TIOHITUS
(XMMHUYECKUI DJIEMEHT, aTroM, »JJEeKTpOHHas 000JI0Yka aToMa, MOJEKYlIa, BaJeHTHOCTH,
ANIEKTPOOTPULIATEILHOCTh, XMMHUYECKast CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaIéHHast), MoJib, MOJIIpHAsE Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKENeT, (yHKIIMOHATbHAS
rpymIa, paauKai, H30MepHsi, U30MEPbl, TOMOJIOTHYECKUH Psijl, TOMOJIOTH, YTIICBOAOPOIbI, KUCIOPO.
U a30TCOJIEPKAIINE COCTUHEHHSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJIIPHBIE
COCIMHEHUS); TCOPUH W 3aKOHBI (TEOpHsl CTPOCHHUS OpraHmdeckux BemiecTB A. M. Bytieposa,
3aKOH COXPAHEHUS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XHMUH;
MHPOBO33DEHYECKUE 3HAHUS, JISKAIMe B OCHOBE IOHMUMAaHUS NPUYMHHOCTH W CHCTEMHOCTH
XUMHAYECKHX SIBJICHUH, (PAKTOIOTMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBE, MOJIYYCHHH U
0€301acHOM HCIIOJIb30BAHUU BaKHEHIINX OPraHUYECKHX BEHIECTB B OBITY M MPAaKTHYECKON
JEATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISITH XapaKTEpHbIC MPU3HAKU TTOHITHHA, YCTAHABIMBATH MX
B3aUMOCBSA3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IIOHATHA IPU ONMCAHUU COCTaBa, CTPOCHUS H
IIPEBPALICHUI OPraHNYECKUX COCIUHEHUM;

C(OPMHUPOBAHHOCT YMEHHH HCIHOJIb30BATh XUMHUECKYIO CHUMBOJMKY [UIl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOM) (HOpMya OPraHUYeCKUX BEIIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKIUI, N3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEILECTB IS
WJUTFOCTPALIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMECHHH yCTAaHABIMBATH MPUHAIIC)KHOCTh W3YYCHHBIX OPTaHHUYECKHX
BEIIECTB [0 HX COCTaBy M CTPOCHUIO K OMpeAeNEHHOMY KiIacCcy/Tpymme COeIuHEHUN
(YrIieBoIopOIbl, KACIOPO M a30TCOACPIKAIIUE COSAMHCHHMSI, BRICOKOMOJICKYIISIPHBIC COSIMHEHNS),
JnaBaTh WM Ha3BaHUsl 1Mo cuctemarnueckoir Homenkinarype (IUPAC), a Takxke mNpUBOIUTH
TPUBHAIBHBIC HAa3BaHUS OTJCIHHBIX OPTaHWYECKUX BEIIECTB (ITHJICH, MPOINHIICH, AaleTUJICH,
STUJICHTIIMKOJIb, TIHIEPUH, PEeHOT, PopMallbIeTrul, alleTalbIeru/l, MypaBbuHas KUCIOTa, YKCYCHAs
KHCIIOTa, OJICMHOBAsE KHUCJIOTA, CTEAPWHOBAS KHCJIOTA, TITFOK03a, PPyKTO3a, Kpaxmall, IeJUTFI03a,
TJIMIIFH),

C(bOpMI/IpOBaHHOCTB YMCHUA ONPCACIIATH BUBI XUMHYECKOM CBS3U B OpTaHUYCCKUX
COCANHCHUAX (OI[I/IHapHBIC u KpaTHBIC);

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TIOJOKEHUS TEOPHUH CTPOSHUS OPraHHYECKUX
BemectB A. M. bytnepoBa st 0OBsSCHEHHsI 3aBUCHUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M
CTPOEHUS; 3aKOH COXPAHEHHUS MACCHI BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUECKIE U XUMUIECKIE
CBOMCTBA THMHYHBIX MPEJACTABUTEICH PA3IMYHBIX KIACCOB OPraHMUYECKUX BEUIECTB (METaH, JTaH,
STWJICH, TPOINWJICH, ameTwieH, OyramueH-1,3, mermnOyraaueH-1,3, OCH30JI, METaHOJ, ATAHOI,
STWJICHTJIMKOJb, TTUIEPUH, (EHOI, aleTalbIeru/l, MypaBbUHAas U YKCYCHas KHUCIOTHI, TTIOKO3a,
Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAs KUCIIOTa), WJUTFOCTPUPOBATh TEHETHUYCCKYIO CBSI3b MEXIY
HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUN C HMCIOJb30BAHUEM CTPYKTYPHBIX

hopmyir;



cOPMHUPOBAHHOCTh YMEHUS XapaKTePH30BaTh UCTOUHHKH YIJIEBOIOPOIHOTO ChIpbs (HE(DTh,
NPUPOJIHBIA Ta3, Yroyib), CHOCOOBI MX MepepabOTKH W MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB
nepepadboTKu;

c(OPMHPOBAHHOCTH YMEHUH MPOBOAUTH BBIYMCICHUS MO XMMUYECKHM ypaBHEHUSAM (MacCCHl,
00bEMa, KOJIMYECTBAa MCXOJHOIO BELIECTBA WJIM MPOAYKTA PeaKkIMK 0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOT'O u3 HCXOJIHBIX BEILIECTB
WIH IPOAYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHMI OO0 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MTPU U3yYCHUH BEIIECTB U XUMUUECKHX sIBJICHUH (HaOII01eHue,
HU3MEPEHHE, SKCIEPUMEHT, MOJACIIUPOBAHNE), UCIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATHUST PEIICHU B KOHKPETHBIX >KM3HEHHBIX CUTYallUMsX, CBA3AHHBIX C BEIIECTBAMU M HUX
MIPUMEHEHHEM;

c(OPMUPOBAHHOCTh YMEHHI COONIOAATh TPaBHJIA ITOJIB30BAHMS XHUMHYECKOW MOCYAOH H
1abopaTopHBIM 000PYIOBAaHUEM, a TaKXKe IMpaBWiia OOpaILIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMEHUH TUIAHUPOBATH W BBINOJHATH XWMHYECKUH DKCIIEPHUMEHT
(mpeBpalieHuss OpraHMYeCKUX BEIECTB IPU HArpeBaHUU, IOJYyYEHHME STUJICHA M U3Yy4EHHE €ro
CBOMCTB, KaUECTBEHHBIE PEAKIIMU OPIaHUYECKUX BEILECTB, JIEHATypalusl OEJIKOB IIPU HArpEeBaHUU,
LIBETHBIE PEAKIIMU OEJKOB) B COOTBETCTBUU C MpaBWJIAMHU TEXHUKU 0€30MaCHOCTU MpH 00palieHUH
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH PE3yNbTaThl XMMHUYECKOTO
9KCIepUMeHTa B (OpME 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUMA M (OpPMYIHPOBATh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHMH KPUTHUECKHM AaHAJU3UPOBATh XHMHUYECKYI0 HH(OpMAIHNIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeCcTBa MaccoBOil uHGopmarnu, UHTEepHET U Apyrux);

c(OpPMUPOBAHHOCTh YMEHHMM coOOJI0OJaTh MpaBUJa 3KOJOTHYECKH  1€1eco00pa3Horo
MOBECHUA B OBITY U TPYIOBOW [EATENHHOCTH B IENSAX COXPAaHEHUS CBOETO 3/0POBBS U
OKpY’KaloIel TPUPOTHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JICUCTBUS HA YKUBBIE OPTraHU3MBI
onpeeaEHHbIX OPraHMYECKUX BEIECTB, MOHUMAas cMbIch nokazarens 1K, noscHaTs Ha npumepax
CIOCOOBI YMEHBIIICHUSI U TIPEJOTBPAIIEHUS UX BPEAHOTO BO3ICHCTBHSI HA OPTaHU3M YEIIOBEKa;

JUIA 06yqaronmxcs1 C OIrpaHUYCHHBIMHU BO3MOXHOCTAMH 310POBbA: YMCHUC IPHUMCEHATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHU BCIICCTB U XUMHUYCCKUX ﬂBHCHHﬁ;

JUISL CIIENBIX U CIA0OBUAAIINX OOYy4aroIMXCsA: YMEHHE HCIOJIb30BaTh Pelbe(pHO-TOUCUHYIO
cucremy obo3HaueHuii JI. bpaiins u1st 3anucu XuMuueckux Gopmyt.

11 KJIACC
[IpenmMeTHbIE pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXaroT:

c(hOPMUPOBAHHOCTh TPEJCTABICHUN: O XMMHUYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MUpA, POJIM XMMHUM B TIO3HAHMM SIBJICHUI MPHUPOAbI, B (OPMUPOBAHUM MBILUICHUS U



KyJIbTYypbl JHUYHOCTH, €€ (YHKIHMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JJsi pelleHUs
MPAKTUYECKUX 3a/ad M D3KOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3I0pPOBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPask BKJIKOYAET: OCHOBOIIOJATAOIINE TTIOHSATHUS
(XMMHYECKUI 3JIEMEHT, aTOM, HU30TOIl, S-, P-, d- 3JCKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYIIA,
MOJIb, MOJISIPHBIA 00BEM, BAJICHTHOCTH, O3JCKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeETaUIMYecKas, BOJIOPOJHAs), KpHUCTaUIMYecKas
pelmeérka,  TUNBl  XUMHUYECKMX  pPEaKLMi,  pPacTBOpP,  DAJIEKTPOIMUTHI,  HEIJEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAS JUCCOIMALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM peaKInu,
XUMHUYECKOE pPABHOBECHE); TEOPUU M 3aKOHBI (TEOpUsS BJICKTPOJUTUYECKOW JUCCOLMAIINH,
nepuoanueckuii 3akoH . . MenaeneeBa, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpPEeBpalICHUsI SHEPTUU MPU XUMUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XMMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIE€ B OCHOBE MMOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBICHHUH, (DaKTOJOTUYECKHE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUN BA)KHEWITUX HEOPraHWYECKUX BEHIECTB B OBITY M MPAKTHUECKON
JIeSITEIbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUI BBISBISITh XapAKTEPHBIC MPU3HAKH TOHSITHH, YCTAaHABIUBATD UX
B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIONINE TOHATHUS MPU ONMCAHUM HEOPTaHUYECKUX BEIIECTB
U UX MIPEeBpaLICHHI;

C(OPMHUPOBAHHOCT YMEHHMH HCIHOJIb30BATh XUMHUECKYIO CHUMBOJMKY [UIl COCTaBJICHUS
(opMyJl BEIIECTB U ypaBHEHUI XMMHUECKUX peakiuil, cuctemarnyeckytro HomeHkiaarypy (IUPAC)
U TPUBHAJIbHbIE HA3BaHMS OT/AEIbHBIX HEOPIaHMYECKUX BEILECTB (YrapHbIN ra3, YrJIeKUCIbIHA ras,
aMMHaK, raiéHasi U3BecTh, HeraléHas U3BecTb, IUThEBAs CoJia, MUPUT U JPYyTHeE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEENATh BAJEHTHOCTh M CTENEHb OKHUCIIEHUS XUMHUYECKHUX
3JIEMEHTOB B COEJAMHEHUSX Pa3jIMYHOIO COCTABAa, BUJ XMMHUYECKOH CBSA3M (KOBaJIEHTHAs, UOHHAs,
METaJIJIN4ecKasi, BOJOPOJHAsA) B COEAMHEHHUSAX, THUI KPUCTAUIMYECKOW PpEmETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJspHas, HOHHas, MeTaJuIM4yecKas), XapakTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB 110
X COCTaBy K OIpelelIEHHOMY KiacCy/Tpylie COeAUMHEHUH (IpOCThle BEllecTBA — METaUIbl U
HEMETAaJIJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCUIBI, COIIH);

c(OPMHPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICH Meproaunueckoro 3akona /1. 1. MenneneeBa
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBHYIO U MPOTHOCTHYECKYIO () YHKIUY;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh JIEKTPOHHOE CTPOECHHUE aTOMOB XUMHUYECKUX
snemeHToB 1—4 nepuonos Ilepuoauyeckoit cucrembl xumuueckux siaemeHtoB J. M. Menneneesa,
UCTIOJIB3Ysl TIOHATHUS «S-, P-, U-3JEKTPOHHBIC OPOUTAIINY, «IHEPTETUUECKUE YPOBHU», OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHUYECKHX JJIEMEHTOB M UX COCIWHEHUH MO Mepuoiam H
rpynnam [lepuoauyeckoit cucremsl xuMuueckux 3iaeMeHToB J[. 1. Menneneesa;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE XUMHUYECKUE CBOICTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB, MOATBEP)KIATh CYIIECTBOBAHUE TE€HETHYECKON
CBiA3W MCXKIY HCOPraHU4YCCKUMH BCHICCTBAMU C IMMOMOIIbBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX
XUMHYECKUX PEAKIINI;



cOpPMUPOBAHHOCTh YMEHHUS KJIAcCU(DUIUPOBATh XHWMUYECKHUE PEAKIHUH IO Pa3IU4YHbIM
MpU3HaKaM (YUCIIy U COCTaBy pPearupyrouinux BEIIeCcTB, TeIIOBOMY 3D (eKTy peakunu, U3MEHEHHIO
CTETIeHEeH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINHU, YIaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABJIATH YPAaBHEHMS PEAKIMi pa3iIM4YHBIX TUIIOB, MOJIHBIC U
COKpalI€HHbIE YpaBHEHHUS peakUuid HOHHOTO OOMEHa, Y4YUTHIBAas YCIIOBUS, MPU KOTOPBIX OSTH
peaxkuuu UAyT 10 KOHLA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIIUU, MOATBEPIKIAOIINE KAUSCTBEHHBIA COCTAB
Pa3IMYHBIX HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIME B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHM pPACKpPbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPEICTBOM COCTABIICHHSI JIEKTPOHHOTO OajlaHca ATUX PEaKIHiA;

c(hOPMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIHMH OT
pas3nuuHbIX (HAKTOPOB; XapakTep CMEHICHHs XHUMHYECKOrOo paBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTBus (npuniui Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE IMPOLECCHI, JEeKAIIUe B OCHOBE
MPOMBIIIICHHOTO TIOJYYEHUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npejacTaBieHuii 00 OOIMX Hay4YHBIX MPUHIUIAX M SKOJOTHYECKHX MpodiIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJANUTH BHIYHUCIICHUS C UCIIOJIb30BAHUEM MOHSTHS «MaccoBast
JI0J1s1 BEILIECTBA B PAacTBOpPE», OOBEMHBIX OTHOILEHHH ra3oB MPH XUMHUYECKHX PEAKIUAX, MACChI
BEIIECTBA WIN 00BEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe WM 00BEMY OJTHOTO M3
YYaCTBYIOIIMX B PEAKIIMU BELIECTB, TEIUIOBOrO A PeKTa peakui Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIIOJATh TMpaBHJIa TOJIb30BAHUS XMMHUYECKOM TMOCYION U
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe IMpaBWiia OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUW MJAHUPOBATh U BBHINOJHATH XHUMHUYECKUNH OSKCIEPUMEHT
(pa3noxxeHue nepokcuaa BOJOpoJa B MPUCYTCTBUH KAaTalIU3aTopa, ONPEAEICHNUE CPelibl PACTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAILHOIO MHAMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKON peaKiiy, peakllui HOHHOTO0 0OMEHa, KaueCTBEHHbIE peakuu Ha cyiab(aT-, KapOoHaT-
U XJIOpPHUJI-aHUOHBI, Ha KAaTHOH AaMMOHHsS, PEIIEHHE >SKCIEPUMEHTAIBHBIX 3aJad 10 TeMam
«Metamnel» u «Hemeramibl») B COOTBETCTBUM C TMpaBUJIAMH TEXHUKH O€30MacCHOCTH TNpU
oOpalleHnu C BEIIeCTBAaMH M JIaOOpaTOPHBIM 00OpYIOBaHUEM, TPEACTABIATH PE3yIbTATHI
XMMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alliCH YpaBHEHUH COOTBETCTBYIOIIMX peakuud u
(bopMyIMpPOBATH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHIA KPUTHUECKH AaHATU3UPOBATh XHMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBAa MAacCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh yYMEHUW COOJIOMAaTh TIpaBWja SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJCHUST B OBITY M TPYAOBOW JIEATETBHOCTH B IIETSX COXPAHEHHS CBOETO 3I0POBBSI U



OKpY>Kalolllel MPUPOAHOM Cpelbl, OCO3HABATH OIACHOCTH BO3JCHUCTBUSA HA >KUBBIC OPraHU3MBbI
onpeneaEHHBIX BEIIECTB, MOHUMas cMmbich mokasarens [1/IK, moscHATh Ha mpuMmepax CrocoObI
YMEHBILEHUS U MPEIOTBPALLCHHUS UX BPEAHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA O6yanOHII/IXCSI C OrpaHMYCHHBIMHM BO3MOXHOCTAMU 3HOPOBbA: YMCHHC IIPUMCHATH
3HAHHUSA 00 OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHHA BCHICCTB U XUMHUYCCKHX HBHeHI/Iﬁ;

JUIS CJETbIX U CIa0OBUASIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJB30BaTh PeIbe(HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux Gopmyi.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudgposbie)
pa3ejioB  TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpaMMBblI padoThI padoThI
pecypchl

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

[Ipenmer
OpraHNu4eCcKou
xumun. Teopus
11 CTPOECHUS 3
OpPraHUYECKUX
COEUHEHUH A.
M. bytneposa

Hroro mo pazneny 3

Paspen 2. Yriesonopoabt

IIpenenbubie
2.1 YII€BOJOPOABI — 2
aJIKaHbI

HenpenenbHubie
YTI€BOAOPO/IbI:
2.2 aJIKCHEI, 6 1
QKA IUCHBI,
AJIKUHBI

23 Apomarnyeckue

YIJ1€BOIOPOAbI




IIpuponHsie
HUCTOYHUKHU

2.4 3 1
YTJIEBOIOPOAOB U

UX TepepadoTKa

Wroro mo pazneny 13

Pasznea 3. Kuciiopoacoaepxamme oprannyecKkue coe{uHeHus

3.1 Crnupter. @enon 3
AJbIeTHIbI.

3.2 KapGonossie 7
KHCJOTHI.

Crnoxuble 3¢upbl

3.3 VraeBoabl 3 2

Utoro no pazneny 13

Pasnen 4. A3oTcoaepskamme opranuyeckue coeMHeHUs

AMUHEL
4.1 AMWHOKHCIIOTEL. 3
benku
Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy AIsIpHbIE COCAUHEHUS

IInmactmaccel.
5.1 Kayuyxkun. 2
Bomnokna

Hroro no paszneny 2

OBLLEE
KOJIMYECTBO YACOB 34 3
T10 TTIPOTPAMME




11 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (undposbie)
pa3ie/ioB U TeEM Konrpoasnsie | Ilpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmMsbI padoThbI padoTbI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue
aTOMOB.
Ilepuonuueckuit
3aKOH U
1.1 [lepunonnueckas 3
cucrema
XUMHUYECKUX
anemenToB 1. U.
Menneneesa
Crpoenue
BEIIECTBA.
1.2 . 4
MHmuoroo6pasue
BEILIECTB
XUMUYECKUE
1.3 6 1 1
peakiuu
Hroro no paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Mertamibl 6 1
2.2 Hewmeramis 9 1 1
CBs3b
HEOPTaHUYECKUX
2.3 P 2
Y OpPraHUYECKHUX
BEILIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazaeny 4
OBIIEE
KOJIMYECTBO YACOB 34 2 3

I10 ITPOT'PAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 187598946305064097190711460653033521119524543992
Brnageney LLewako HaTanss AnekceesHa

OedcTevTened C 10.09.2026 no 10.09.2027



http://www.tcpdf.org

		2026-10-06T10:01:17+0500




