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COILEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUN

[IpenMer opraHnYeckoil XUMHUM: €€ BO3HUKHOBEHHE, PA3BUTUE M 3HAYEHUE B MOJYYEHHUH HOBBIX BEIIECTB U MaTEpPHUAJIOB.
Teopuss crtpoenus opranudyeckux coeauHeHudt A. M. bytnepoBa, €€ ocHOBHbIe TMoONOXKeHUA. CTPYKTypHBIE (QOPMYIIbI
OpraHUYECKUX BeIIeCTB. ['oMosorus, nzoMepus. XUMUUYECKasi CBSI3b B OPraHUYECKUX COCIUHECHUSX — OJWHAPHBIE U KpAaTHBIC
CBSI3U.

[Ipencrapienue o kiaccuPukay OpraHMYecKux BemecTB. HoMeHKIaTypa opraHuuecKux COSIMHEHHN (CucTeMaTuyecKas)
Y TPUBHAJIbHBIC HA3BAHUS BAXKHENIIINX MPEJICTABUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/IbI U3YUYCHHS BEIIECTB U WX MPEBPAIICHHI: 03HaKOMJIEHHE ¢ 00pa3iiaMy OpraHUYECKUX BEIIEeCTB
1 MaTepuajaMy Ha UX OCHOBE, MOJCIMUPOBAHUE MOJICKYJl OPraHUYECKUX BEIIECTB, HAOIIOAECHNUE U OMTMCAHKUE JEMOHCTPAIlMOHHBIX
OTIBITOB IO MPEBPAILCHUIO OPTAaHUYECKUX BEIIECTB P HarpeBaHuu (TJIaBjieHue, 00yTrJIuBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUH psAl. MeTaH U 3TaH — MPOCTEHIIINE NMPEACTAaBUTEIN aIKaHOB: (PU3MYecKue u
XUMUYECKHE CBOMCTBA (PEakIMy 3aMEeIleHUs] U TOPEHHUS ), HAXO0XKACHUE B IPUPOJIC, MOTyIECHUE U IPUMECHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUH psAa. ODTWICH M NPONMWICH — MPOCTEHINME MPEACTaBUTEIU AaJIKEHOB:
(dbu3nyeckrue U XUMUYECKUE CBOMCTBA (peakiMu THAPUPOBAHUSI, TaIOTEHUPOBAHUSI, TUpATAIlMU, OKUCICHHUS U TOJIUMEPU3aAIIUH ),
MOJYy4YEHHE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 wu  wMetwnOyramuen-1,3: cTpoeHue, BaXKHEWIIME XUMHUYECKHME CBOWCTBA  (peakiius
noaumepusanun). [loydeHrne CHHTETUYECKOT0 KaydyKa U Pe3UHBI.



AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHM psil. ALIETUICH — MPOCTEHINNN MpPEJCTaBUTENb ATKUHOB:
COCTaB, CTPOEHHUE, (PU3NUECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMM TUAPUPOBAHUSA, TAJIOTEHUPOBAHUSA, THpATAllUU, TOPEHUS),
[IOJIyYE€HHE U IIPUMEHEHHE.

Apensl. benszon: cocraB, cTpoeHme, (GU3MYECKHE M XUMUYECKHE CBOWCTBA (PEAKIIMU TajJOTEHUPOBAHUS W HUTPOBAHUS),
NOJydYeHUe U NpUMEHeHue. Tonyon: cocmas, cmpoenue, usuueckue u xumudeckue ceouUcmea (peakyuu 2ano2eHuposamus u
HUMpOBanus), nonyyerue u npumerenue. TOKCUYHOCTh apeHOB. [ eHeTnyeckas CBsI3b MKy YII€BOJAOPOIaMHU, IPUHALIICKAITUMU
K Pa3JIMYHBIM KJIACCAM.

[IpuponHbie MCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomyTHble HeTsHbIE ra3bl. HedTh u €€ mpoucxoxiaeHue.
Cnioco0bl niepepaboTKu HEPTHU: MTEPErOHKA, KPEKUHT (TEPMHUUYECKUH, KaTaTuTH4YeCcKui), mupoaus. [Ipoaykrsl nepepabotku HedTH,
UX MPUMEHEHHE B POMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIN yTroib U MPOAYKTHI €ro NepepadoTKU.

DKcrepuMeHTaJIbHbIE METO/Ibl M3yUEHUS BELECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3llaMH IUIacTMAacC, KaydyKoB U
pe3unsbl, koyekuuu «HedTe» u «Yroaws», MoaenupoBaHHE MOJIEKYJ YIJIIEBOJOPOAOB U TaJOr€HONPOM3BOIHBIX, MPOBEACHHUE
IPAKTUYECKON pabOoThI: MOJYyUYEHUE STUIICHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHMI0 XMMHYECKOW peakuuu (Macchl, 00b€Ma, KOJMYECTBA MCXOAHOTO BEIECTBA WM MHPOAYKTa
peaxiuy Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON M 3TAHOJ: CTPOEHHE, (PU3MYECKHEe M XMMUYECKHE CBOMCTBA (peakuuu C
AKTUBHBIMM METaJUIaMH, TaJIOT€HOBOJOPOJAMH, TOpEHUE), MpuMeHeHue. BonopoaHbie CBA3M MEXIy MOJEKYJIaMH CIHPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKaA.

MHoroaroMHbie CUPTHI. DTUICHIVIUKOIb U TIUIEPUH: CTpOeHHE, (PU3NUECKHEe U XUMUYECKHEe CBOWCTBA (B3aUMOJCHCTBHE
CO ILIEJIOYHBIMU METAJUIAMH, KaYECTBEHHAs1 PEaKIMsl HA MHOIOaTOMHBIE CIUPTHI). JlelicTBre Ha opraHu3M uyenoBeka. [I[puMeHnenune
TJIALEPUHA U ATUJICHTITUKOJISL.

@DeHoJI: CTPOCHHUE MOJIEKYJIbI, PU3HUECKUE U XUMUYECKHEe cBoMcTBa. TokcuuHOCTh deHona. [Ipumenenue denona.




Anpaerunbl u Kemowusvl. DOpMANBIETH, aleTalbJACTUI: CTpOeHWEe, (U3MUECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
OKHUCJICHUS] 1 BOCCTAHOBIICHHU S, KAUECTBEHHBIEC PEAKIIUN ), TIOJyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/eabHble KapOOHOBBIE KHUCIOTH. MypaBbuHAs W YKCyCHasi KHUCIOTBI: CTpOCHHE, (u3nyeckue u
XUMUYECKHE CBOWCTBA (CBOMCTBA, OOIIHE IS KiTacca KUCIIOT, peakius d3TepruduKaIum), mojlydeHne u npuMeHenne. CTeapruHOBasI
W OJICMHOBAs KUCJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KHCIOT. MbIla KaK COJU BBICIIMX KapOOHOBBIX KHCJIOT, UX
MOIOIIIEE IEUCTBHE.

Cnoxnble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['maponu3 cioxkubix 3¢upoB. Xupsl. ['maponus >kupos.
[Ipumenenue xupoB. bruonornyeckas poJib KUPOB.

VYraeBoasl: cocTaB, Kiaccuukamusi yrieBoAoB (MOHO-, JU- W MoJiMcaxapuibl). ['oko3a — MpoCcTEeHIUi MOHOCAXapu/I;
OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbI, ((U3NUYECKUE U XMMUYECKHE CBOMCTBA (B3auMojieicTBre ¢ ruapokcuaom meau(ll), okucnenue
aMMHUa4YHBIM pacTBOpOM okcuaa cepedpa(l), BoccTaHOBIEHHE, OpPOKEHHUE TIIOKO3bl), HAXOXIACHUE B MPUPOJE, MPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemiono3a kak mpupoaHbie nonumepbl. CTpoeHHe Kpaxmayia W IeiToio3bl. dusnyeckue U XUMHUUYECKHE
CBOMCTBA Kpaxmaia (THAPOJIH3, KAYSCTBEHHAS PEAKIIUS C HOJIOM).

DKCNepUMEHTAIBHBIE METOJBI HM3yYCHHs BEIIECTB W WX TMPEBpallcHUil: TNpoBeJcHUE, HAOMI0IeHNEe U OIHMCAaHUC
JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAUECTBECHHBIC PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKUCICHUE ITAHOJA OKCHUIOM
meu(ll)), MHOTOATOMHBIX CIUPTOB (B3auMOieiCcTBUE IHiiepruHa ¢ Tuapokcuaom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM
pactBopoM okcuaa cepebpa(l) u ruapokcugom menu(ll), B3aummoneiicTBue kpaxmana C HMOAOM), MPOBEICHHUE MPAKTUUYECKOM
paboThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuétnrblie 3amaun.

Brruucnenuss mo ypaBHEHHIO XMMHYECKOW peakinuu (Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOTYKTOB PEAKIIHH).

A3oTcoiepKale OpraHuuecKue COeTMHECHMUS.



AMUHOKHUCIIOTHI Kak amM(oTepHble OpraHuveckue coequHeHus. PU3NYecKue W XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha
npuMepe MMiuHa). bruonornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTuabl.

benku kak mnpupo/HbIE BBICOKOMOJICKYJApHbIE coeArHeHUs. [lepBuuHas, BTOpUYHAST U TPETUYHAS CTPYKTypa OENKOB.
XUMHYECKUE CBOMCTBA OENIKOB: THAPOIIN3, ACHATYpAalKs, KaYeCTBEHHbIC PEAKIIMH HA OCIKU.

DKCrepuMEHTAIbHbIE METOAbl M3YYeHHs BEIIECTB M WX MpPEBpaIleHUI: HAOMIOJEHHE W OINUCAHUE JEMOHCTPALMOHHBIX
OTIBITOB: JIeHATypalys OEIKOB MPU HArPEBaHHH, [IBETHHIC PEAKIIUU OEIIKOB.

BbicokomoieKkyasipHbIE COeJUHEHHUS

OCHOBHbBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJHUMEp, CTPYKTYpHOE 3BEHO, CTEIEHb
MOJIMMEPH3AIH, CPEAHSsI MOJeKylsipHas wmacca. (OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISPHBIX COEAMHEHUH —
MOJIMMEPH3AITUS U TTOJTUKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOJbl M3yYEHHUS BEIIECTB W HX MPEBpPALLEHUI: O3HAKOMIIEHHE C O0pa3lamMH HpPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmmzannst MeXNpenMETHBIX CBSI3€M MNpU M3YYEHHHM OpraHudeckod xumun B 10 Kiacce OCyHIECTBIIETCS 4epe3
WCIIOJIb30BaHNE Kak OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATUH, SBISAIOMIMXCS CHUCTEMHBIMH I OTICIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TMOHSTHS: SBJICHHE, HAy4yHbIM (QakT, TUIIOTe3a, 3aKOH, TEOpHs, aHajau3, CHUHTE3,
KJaccuuKanms, NIepuoAnYHOCTb, HAOIIOICHIE, N3MEPEHHE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

@dwuszuka: MaTepus, JHEPrusi, mMacca, aToM, DJIEKTPOH, MOJIEKyJia, DHEPreTHUECKUl YpOBEHBb, BEIIECTBO, TEJO0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, (DU3MUECKUE BETUYUHBI U SAMHHIIB MX U3MEPEHHUS.

buonorus: knerka, opranusm, 6uochepa, 0OMEH BEIeCTB B Opranu3Me, (POToCHHTE3, OMOIOTHYECKH AKTUBHBIE BEIIECTBA
(6enku, yrieBobI, KUPHI, HEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMTAeMBbIE, TOTIINBO, PECYPCHI.



TexHomorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PalMOHAJIbHOI'O ITUTAHWA, MOIOIIHUEC CPCIACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHC
IMpCIriapaTbl, MAaTCPHUAJIbl U3 HCKYCCTBCHHBIX 1 CUHTCTHYCCKHNX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKHUI 3JIeMEHT. ATOM. SIipo atoMa, WM30TOMNBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUeCKUe YpPOBHU, MOJTYPOBHH.
AToMHBIEC OpOuTaIH, S-, P-, d- 31eMeHTbI. OCOOCHHOCTH pacIpeie/CHHS JICKTPOHOB 10 OPOUTAISIM B aTOMAaX AJIEMEHTOB TIEPBBIX
YETBHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpaIKs ATOMOB.

Ilepnogmueckuit 3axkoH U llepmoanueckas cucremMa xumuueckux 3yemMeHToB JI. M. MenneneeBa. CBA3b MEpHOIUYECKOTO
3akoHa U l[lepmommueckor cucrembl xumuueckux 3jieMeHTOB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIIaAM H
MepuoiaMm. 3HaYEHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BellecTBa. XUMHUYECKas CBS3b. BUABI XMMUYECKOW CBS3M (KOBAJEHTHAs HEMOJSpHAs W TOJSpHasi, WUOHHAs,
MeTajuimueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM XHUMHYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-aKIENTOPHBIN).
BonoponHas cBs3b. BaieHTHOCT. Dn€KTpoOTpUIATENbHOCTh. CTeneHb OKUCIeHUS. IOHBI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTATUTMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue 0 qucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BEIIECTBA B PaCTBOPE.

Knaccudukanus ©Heopranmueckux coequHeHnid. HoMeHkmatypa HEOpraHMYECKHUX BeIecTB. | eHeTndeckas CBS3b
HEOPraHMYE€CKUX BEIIECTB, TPUHAIICKAIUX K PA3JTUYHBIM KIaCCaAM.



Xumuueckass peaknus. Kiaccupukanus XUMHUYECKMX pEaKIWid B HEOPraHMYEeCKOW M OpPraHn4YecKol XHUMHH. 3aKOH
COXpPaHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IPEBPALICHUS SHEPTUHU [P XUMUYECKUX PEAKIUSX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3u4HbIX (akTopoB. OOpaTrMble peakiud. XuMudeckoe paBHoBecue. dakTopsl,
BIIMSIOIIME HA COCTOSIHUE XUMHU4YeCKOro pasHoBecus. [Ipnanun Jle [latense.

OnexTponutuyeckas auccouuanusi. CuipHble W cialOble 31MeKTpoiauThl. Cpena BOAHBIX pPAacTBOPOB BEIIECTB: KHCTas,
HEWUTpaJIbHASL, IIEITOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DOKCnepUMEHTAIbHBIE METOJIBI M3yYEHHUS BEIECTB W MX MpEeBpallleHuid: JeMoHcTpauus tadnui «[lepuomnyeckas cucrema
xuMuueckux snemeHTtoB J[. M. MenneneeBay, uU3ydeHHE MOJENEH KPUCTALIMYECKUX PEIMIETOK, HAOMIOJEHUE W OMHCAHUE
JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX ONBITOB (Pa3yIoKEHHE NMEPOKCHAA BOAOPOJia B MPUCYTCTBUM KAaTalu3aTopa, ONpEeICHHE
Cpellbl PaCTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATHLHOTO MHIUKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUUYECKOMN
paboThl «BiusiHME pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON pPEeaKIum.

Pacuérnble 3anaum.

Pacuérel 10 ypaBHEHHSIM XHUMHUYECKUX PEAKLHI, B TOM YHUCIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C UCIOJIb30BAHUEM
MTOHATHS «MACCOBas IOJS BEILIECTBAY.

Heoprannyeckasi xumust

Hemeranner. Ilonoxenune HemetaiuioB B llepuommyeckor cucreme xumMudeckux s3yeMeHToB [l WM. Mengeneera u
OCOOEHHOCTH CTpOEHUsI aTOMOB. PU3NYECKHE CBOMCTBA HEMETANIOB. AJUIOTPOINHMS HEMETAIOB (Ha MpUMEpPE KUCIOPOAA, CEpHI,
dbochopa u yriepona).

XVWMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJJIOB (TaJloreHoOB, cephl, a3oTa, (ocdopa, yriepona U KpeMHUS) U HUX
COEIMHEHHN (OKCHUI0B, KUCIOPOACOAEPKAUX KUCIOT, BOAOPOIHBIX COEAMHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramibl. [lonoxxenune meramioB B llepuonnyeckoit cucrteme xumuyeckux 3neMeHToB . M. Menneneea. OcoOeHHOCTH
CTPOEHHUS OJJIEKTPOHHBIX 000JI04eK aTroMoB MeTamioB. OOmue ¢usndyeckue cBoiicTBa MeTamioB. CIiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HANIPSKEHU METAJIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIINX METAINIOB (HATPUM, Kalluid, Kb, MAarHUM, ATFOMUHUM, [ITHK, XPOM, JKEJI€30, ME/b) U
WX COCTUHEHUU.

OO61mume crnocoObl NoJy4YeHHsI MeTAIIOB. [I[puMeHeHne MEeTaI0B B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsl BEIIECTB U WX MPEBPAIICHUN: U3YUYEHHUE KOJUIEKIMH «MeTaibl U CIUIaBbDY,
0o0pa3lloB HEMETAJUIOB, PEIICHHUE AKCIIEPUMEHTAIbHBIX 3aJ]1ad, HAOJIIOJCHUE U ONMUCAHWE JIEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX
OTBITOB (B3aWMOJICMCTBUE THUIPOKCUJIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT U IIEJIOYEH, KaueCTBEHHBIE pPEaKIMM Ha KATHOHBI
METaJIOB).

Pacuérnble 3anaum.

Pacuérel maccel BemiecTBa WM 00BbEMaA Tra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM OOBEMY OJIHOTO W3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacu&Thl Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUHU, €CIIH OJTHO U3 BEIIECTB
HMMEET MPUMECH.

XUMHA U )KU3Hb

Ponp xumuum B oOecrieueHnn dKOJIOTMUECKOM, SJHEPTeTHUECKOM U MUIIEBON 0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O
Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU.

[Ipencrapienus: 06 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYyYEeHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MUPE BEMIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MATEPHUAIIbl, KOHCTPYKIIMOHHBIE MAaTEpHUAIbl, KPACKH,
CTEKJIO, KepaMHKa, MaTepHUalIbl JJIsl DJICKTPOHUKU, HAHOMATEepUAJIbl, OpPraHUYECKUEe U MUHEPAJIbHbIC YA0OPEHHUS.

XuMHsI ¥ 3I0POBhE YEJIOBEKA: MTpaBUiIa UCIIOJIH30BAHUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuiia 0€30MacHOr0 UCTOIb30BaHUS
MpenapaToB OBITOBON XMMHUH B TIOBCETHEBHOM >KU3HH.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXnpeaMeTHBIX CBSA3EHM MPU U3yYeHUH oOLIel U HeopraHM4eckoil xumuu B 11 Kitacce ocymiecTBisieTcs: yepes
UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHM, TaK M IOHSATHH, SBISIOLIMXCS CUCTEMHBIMU JJISl OTIEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE TMOHSATHS: HAay4dHbIM (DakT, TMIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, Kiaccuduxarms,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHUE, SIBJICHHUE.

®duzuka: Marepusi, 3HEprus, Macca, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, W30TON, PaJUOAKTUBHOCTb, MOJEKYJIA,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, (PU3MUECKHE BEIWYMHBI U €AMHUIIBI MX
U3MEPEHHUSI, CKOPOCT.

buonorus: knerka, opranu3M, 3KOcUcTeMa, Onocdepa, Makpo- U MUKPO3JIEMEHThI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus:  XUMHYECKass  NPOMBINIIEHHOCTb,  METAJUIyprus,  MPOU3BOJACTBO  CTPOUTEIBHBIX  MaTEPHUAJIOB,
CEJIbCKOXO3SCTBEHHOE MPOU3BOACTBO, MHILEBas IPOMBIIIIEHHOCTh, (papManeBTHUECKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO
KOCMETHYECKHX ITPENapaToB, MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, JJIEKTPOHHAS TPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[UDIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITIPOI'PAMMEBI 110 XMMHMU HA BA30OBOM YPOBHE CPEIHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYAIONIUMUCS IPOTPaMM CpEIHEro oOIIero
o0pa3oBaHus (JITUHOCTHBIM, METAIIPEAMETHBIM U MpeAMETHBIM). HaydHO-MeToAMYEeCKON OCHOBOM JIJ1s1 pa3pabOTKH MJIaHUPYEMBbIX
pPEe3yJIbTaTOB OCBOCHUS ITPOTPAMM CPEIHETO 00I11Ier0 00pa30BaHus ABJISIETCS CUCTEMHO-ACATEILHOCTHBIN MOAXO/.

B cooTBeTCTBUMM C CHCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJILTATOB OCBOCHUS IIpEeAMETa
«XuMHUsI» Ha YPOBHE CpPEIHEr0 O0IIEro 00pa3oBaHMs BhIACICHBI CISIYIONINE COCTABIISIONINE:

OCO3HAaHHE 00YUYAIOIIUMUCS POCCUUCKON IPpakTaHCKON MACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
Y CAaMOONPEAEIIECHHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

I[eJICHAINIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEH W HCTOPHUYCCKHUX
Tpaguiuii 0a30BOM HAYKW XUMUH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYalolUXCS PYKOBOJICTBOBAaTHCS B CBOCH JEATEIBHOCTH I[€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMHU 1IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJU4IUe TPABOCO3HAHUS YKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh IICJIM M CTPOUTD )KU3HCHHBIC TIJIAHHI.

JIngHOCTHBIE PE3yNbTaThl OCBOSHUS TNIpeaAMEeTa «XHUMHS» JOCTHUTAIOTCS B CIWHCTBE YYCOHOM UM BOCHHUTATEILHOMN
JNEATEIBHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU U UACAJIAMHU
POCCHUHCKOTO TPaKJIAHCKOTO OOIECTBA, MPUHATHIMH B OOIIECTBE HOPMaMHU M MPaBUIaAMHU TIOBEICHHS, CIOCOOCTBYIOIIUMHU
MpoIeccaM CaMOTO3HAHMUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYarOIIUXCS.

JIndHOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» OTpa¥arT CHOPMUPOBAHHOCTH OIBITA TMO3HABATEIHLHOU W
MPAKTUYECKOMN JACATEIHPHOCTH 00YJarONTUXCsl 0 Peau3aIliy IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:



1) rpa:kaaHCcKOro BOCIUTAHUSA:

0CO3HaHUs 00YYaOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 003aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPAIKY;

IPEICTABICHUS O COUAIBHBIX HOPMaxX U MPABWIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW MAESATENBHOCTH NPH CO3JAHUM YYEOHBIX IPOEKTOB, PELIEHUU YYEOHBIX H
MO3HABATENbHBIX 33]1a4, BHITOJTHEHIUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPHU aHAIN3€ Pa3IUYHBIX BUIOB
y4eOHOMN JesITeIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

LIEHHOCTHOT'O OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTE€UECTBEHHON XUMUHU;

YBaXEHUS K IMPOLIeCCYy TBOPYECTBA B OOJACTH TEOPHUM W MPAKTUYECKOTO MPUMEHEHHS XUMHUHU, OCO3HAHMSI TOTO, YTO
JOCTUKEHHSI HAYKH €CTh PE3YyJIbTaT AJIUTEIbHBIX HA0I0IEHUH, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPpY/la
YU€HBIX U MPAKTUKOB;

MHTEepeca U MO3HABATEIbHBIX MOTHMBOB B MOJYYEHUHM U MOCIEAYIOLIEM aHaiu3e MH(GOPMALUU O MEPEIOBBIX JOCTUKEHHSIX
COBPEMEHHOW OT€UYECTBECHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKHUMH SIBJICHUSIMH, W NPUHUMATh OCO3HAHHbBIE PELICHMUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIEHWBATh CBOE MOBEACHHE W TOCTYNKH CBOMX TOBAPHILIEH C MO3WIUN HPABCTBEHHBIX M MPABOBBIX HOPM U
OCO3HAHME MOCHEACTBUN ITUX MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUSA LEHHOCTEH 310poBOro M 0Oe30omacHOro olpas3a >KHU3HH, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K
COOCTBEHHOMY (hM3HUUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOJ0/IeHUs MpaBuil 0€30MacHOro0 0OpaIleHUs ¢ BEECTBAMHU B ObITY, TOBCEAHEBHOM KM3HU U B TPYIOBOU J€ATEILHOCTH;



MMOHMMAHUS [IEHHOCTU MPaBUJ WHAWBUIYATBHOTO M KOJUIEKTUBHOTO O€30MACHOrO MOBEACHUS B CUTYaIUAX, YIPOKAIOIINX
3I0POBBIO U )KU3HH JIFOJIEH;

OCO3HaHMS MOCIEACTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKON JAEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U
JIPYTUX BUJIaX JACSATEILHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4acTHUE B PEIICHUU MPAKTUYECKUX 3aJiay COLMAJIbLHOM HalpaBIEHHOCTH (B paMKaxX CBOEro Kjacca,
IITKOJTBI );

HMHTEpeca K MPaKTUUYECKOMY HM3YyUYECHHUIO Mpodeccuil pa3iuyHOTO pojia, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX
3HAHUH 110 XMMUU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WMHJIMBHAYaJIbHOM TPAcKTOpHHM OOpa3oBaHus, Oyayiied mpodeccun u peanusanuu
COOCTBEHHBIX >KU3HEHHBIX TUIAHOB C YYETOM JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XUMHUHU, MHTEPECOB M MOTpPeOHOCTEH
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HJKOJOTMUECKHX MpoOJieM, BIUSHUS SKOHOMUYECKHUX TIPOIECCOB HAa COCTOSHUE
MPUPOJHON U COLIMATILHOU CPEJIb;

OCO3HaHMUSI HEOOXOAUMOCTH  HCIOJL30BaHUS  JOCTHUXKEHUM XUMHHM IS PELICHUs BOMPOCOB  PAlMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS;

AKTUBHOTO HENPHUATHS JIEUCTBUM, NPUHOCAIIMX BPEd OKPYXKAOIIEH MNPUPOJHOW Cpele, YMEHHUS IPOTHO3UPOBATH
HEOIaronpusITHBIC YKOJIOTHIECKUE TTOCIICICTBUS MPEANPUHIMACMBIX ACHUCTBUHN U MPEIOTBPAIIATH UX;



HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIINUICHHS, DSKOJOTHYECKON KYyJIbTYpBI, OIBITA JCATEIHBHOCTH HKOJIOTHYECCKOU
HANPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMMH B I[I03HABATEIbHOM, KOMMYHMKATHMBHOM UM COLIMAJIBHON TpaKTHKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSTH UJIEOJIOTUH XeMohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHOU
MIPaKTHKH;

NOHUMAaHUs cHelUPUKN XUMUU KaK HAyKW, OCO3HaHUS €€ poyid B (OPMHUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
CO3IaHUU 1IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE MPUPOJIBI U YEJIOBEKA, B MO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH M pelieHu IPOoOIeM COXpaHESHHS TIPUPOTHOTO PAaBHOBECHS,;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU ISl COBPEMEHHOH ITUBUIN3AINN: B €€ TYMaHUCTHYCCKON HAMPaBICHHOCTH U
BOXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepUaIbHOM KYJNbTYPhl, PEHICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YeJIOBEUECTBA — ChIPHEBOM, SHEPTETUUECKOM, MUIIEBOA M IKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOECIIEeYCHUN
YCJIOBHM YCHIENITHOTO TPY/Ia U SKOJOTUYECKHA KOM(POPTHOM KU3HHU KAXKIOTO YiIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: ITOHUMAHHUS CYIIHOCTH METOIOB IMO3HAHHWS, MCIOJb3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOIB30BaTh MOJydaeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SBIICHUHM OKPY’KAIOIIETO MUPA M MPOUCXOAIINX B
HEM M3MEHEHUW, YMEHHUs JeJlaTh OOOCHOBAaHHBIE 3aKJIIOYEHHUS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOUIUXCS JAHHBIX C IIEJIBIO
MOJIyYeHUS JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIILHO HCIIOJIB30BaTh XUMHUYCCKHAE 3HAHUS I PEIICHHS MpoOJeM B pPEabHBIX JKHU3HEHHBIX
CUTYaIusIX;

MHTEpEeca K TIO3HAHUIO U UCCIICIOBATEIILCKON IeATEIbHOCTH,

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUUN
M0 XUMHUH B COOTBETCTBUU C KU3HCHHBIMU TOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSM TpyJia B pa3IMuHbIX chepax npodeccunoHaaIbHON AesTETbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI



MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUSA YYEOHOTO TpenMera «XHUMHs» Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUS
BKJIIOYAIOT:

3HaUYUMBbIE IS (POPMUPOBAHUS MHUPOBO33PEHUS OOYJAIONIMXCS MEKIUCIUTUIMHAPHBIC (MEXKIPEIMETHBIE) OOIICHAYYHBIC
MOHSTHS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUPaA U CIIeIM(UKY METOJOB MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepws, BEIIEeCTBO, SHEPTHs, sIBJICHUE, ITPOIECC, CUCTeMa, HAy4YHBIH (haKT, MPUHITUII, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleI0BaHNEe, HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC y4eOHbIe JAcHCTBHUS  (IIO3HABATENIbHbIC, KOMMYHHUKATHUBHBIC, PETYJISTUBHBIE), 0OECIECUYMBAIOIINE
dhopmupoBaHrue GyHKIIMOHAIIBHOM IPaMOTHOCTH U COITUATILHON KOMITETCHITUH 00YYarOIINXCS;

CITIOCOOHOCTh ~ OOYYAIOIIUXCS MCMOJb30BaTh OCBOCHHBIC MEKIAMCIUIUIMHAPHBIE, MHPOBO33PEHUECCKHE 3HAHUA W
YHUBEpCAJIbHBIC YUCOHBIC ICUCTBUS B ITO3HABATEILHOM M COIIMAIBHOM IIPaKTHUKE.

MeranpenMeTHbie ~ pe3yJbTaThl  OTPaXKalOT  OBJIAJICHUE  YHUBEPCAIBHBIMM  YYEOHBIMU  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU JA€iCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHUE TeHCTBHUSA:

CaMOCTOSTENIbHO (HOPMYJIMPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTPENEIIATh eI ASATEIbHOCTH, 3aaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHUS, COOTHOCUTD PE3YyJIbTAThl JEATCIIBHOCTH C
IMOCTaBJICHHBIMU LCIISIMU;

WCII0JIb30BaTh MPU OCBOCHWM 3HAHUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS! — BBIJICJATh XapaKTEpPHbIEC MPU3HAKU TMOHITHUA U
YCTaHABJIMBATh WX B3aHUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIONINE MOHSATHS JIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPHUH IS KJIaCCU(UKAITUU BEIIECTB U XUMUUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXKJCHHS (MHAYKTUBHBIC, JEAyKTUBHBIE, MO AaHAJIOTUHU), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (JOPMYIMPOBATH BHIBOBI U 3aKITFOUCHHS;



MPUMEHSATh B TIPOIECCE IMO3HAHUS, WCIOJIb3yEeMbIE B XUMHUU CHMBOJUYECKHE (3HAKOBBIC) MOJEIH, MPEe0oOpPa3OBHIBATH
MOJIENIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOJ) AJIEeMEHTa, XUMUYecKasi (popMyJia, ypaBHEHHE XUMUYECKON peakiuu —
OpU PEIICHUH Y4YEOHBIX IMMO3HABATEIbHBIX M MPAKTUUYECKUX 3a]ad, NMPUMEHSTh HA3BaHHBIE MOJEJIbHBIC MPEACTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a30BbIE HCCJIEI0BATEILCKHE 1€ICTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUUICCKUX PEAKITUH;

dbopMynMpoBaTh €M M 3aJla4d UCCIIEAOBAHMS, HCIOJB30BaTh MOCTABJICHHBIE M CAMOCTOATENHHO C(HOPMYIUPOBAHHBIC
BOIIPOCHl B KA4eCTBE HMHCTPYMEHTa TIO3HAHUS W OCHOBBI JUIi (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIIQZICTh HAaBBIKAMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHHS W IPOBEACHHS YYCHHUYCCKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUSl HaOJI0JaTh 3a XOJOM IIPOIIecca, CAMOCTOSITEILHO IPOTHO3UPOBATH €ro pe3yibTaT, (hOpMyIupoBaTh OO0OOIICHHS U
BBIBOJIbl OTHOCUTEIILHO JIOCTOBEPHOCTHU PE3yJIbTaTOB UCCIIEAOBAHMS, COCTABIATh 0O0CHOBAHHBIN OTUYET O MPOCIIaHHON paboTe;

IPUOOPETATh OMBIT YYCHUUECKOU MCCIIEIOBATEIBCKON U MMPOSKTHOM JESITEIbHOCTH, IPOSBIISTH CHOCOOHOCTh 1 TOTOBHOCTH K
CaMOCTOSATEIILHOMY ITOMCKY METOOB PEIICHUS MPAKTHICCKUX 3a7a4, MPUMEHEHUIO Pa3INYHbIX METO/I0B ITO3HAHMSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(pOpMalUU (HAYYHO-TIOMYJSApHAS JTUTEpATypa XUMHUYECKOTO COJEPIKaHMUS,
CIIpaBOYHBIE TOCOOMS, pecypchl MHTepHETa), aHANM3UPOBATh HMH(POPMAIMIO PA3JIMYHBIX BUJIOB W (OPM TMPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTh M HETIPOTHBOPEUNBOCTb;

dbopMyIUpOBaTh 3alpPOChl U MPUMEHSTh Pa3IMUHbIE METOJbI MPU TOUCKE M O0TOOpe MHMOpMalUM, HEOOXOIUMON s
BBITIOJTHCHHSI YICOHBIX 3a71a4 ONPEACIEHHOTO TUTIA;

MpUOOpETATh OIBIT UCTIOJIB30BaHMS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBHIOMPATHh ONTUMANIbHYIO (OopMy TipencTaBiieHus HHGOpMauu (CXeMbl, TpadyKu, TUarpaMMbl, TaOIUIIbI,

PUCYHKH U IPYTHE);



MCIIOJIb30BaTh HAYUHBIH S3bIK B KAYECTBE CPEJICTBA MPH pabOTe ¢ XMMHUUYECKON MHPOpMaIueil: MPUMEHITh MEXIPEAMETHBIC
(bu3myeckre 1 MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPEe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU 1eHCTBUAMM:

3ajaBaTh BOMNPOCHI MO CYIIECTBY OOCYKJaeMOiW TeMbl B XOJA€ JUaJOra W/WIW JAUCKYCCHHU, BBICKa3bIBaTh HJIEH,
(bopMyIMpoBaTh CBOM MPEJIOKEHUS OTHOCUTENILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a4u;

BBICTYIIaTh C MPE3EHTAIMEN Pe3yIbTaTOB MO3HABATEILHON AEATEIbHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO
CBEPCTHUKAMH IPU BBINOJHEHUH XMMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB M3y4aeMbIX
BEIIECTB, peaM3alli y4eOHOTO MPOeKTa W (POPMYIHPOBATH BHIBOJBI MO pPE3yibTaTaM MPOBEAEHHBIX HCCICAOBAHUN MyTEM
COIrJIaCOBaHMS MO3ULUI B X01€ 00CYKICHHUSI 1 0OMEHA MHEHUSIMH.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBHSAMM:

CaMOCTOSITENIPHO IJIAHUPOBAaTh M OCYIIECTBIISATH CBOIO IMO3HABATENBHYIO JECSATEIBHOCTb, ONpENeiss €€ Lelu W 3aJaud,
KOHTPOJIMPOBATh U 10 MEpe HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIaraeMblii allrOpUTM JEHCTBUI MPHU BBHINOJHEHUHN Y4E€OHBIX U
MCCJIEI0OBATENbCKUX 3a]1ad, BbIOMpaTh HamoOosee 3(PPEeKTUBHBIA CHOCOO MX PEHIeHHS C YYETOM IMOJYYEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalIn3a U CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmMeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHudecKkas XuMUsh» OTpa)KaroT:
c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O XMMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIU XUMUU B
MO3HAHUU SIBJICHUW NPUPOJLI, B (POPMUPOBAHUU MBIIUJIEHUS W KYJbTYphl JIMYHOCTH, €€ (PYHKIMOHAJIBHOW TPaMOTHOCTH,



HEO0OXOAMMOM ISl pelIEHUs TPAKTUYECKHX 33]1a4 M 3KOJIOTHYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3JI0POBBIO U IPUPOTHOM
cpexne;

BJIA/ICHUE CUCTEMON XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATalOIINE NOHATUSA (XUMUYECKUI JIEMEHT, aTOM,
AJIEKTPOHHAsT 000JI0YKa aTomMa, MOJIEKyJa, BaJCHTHOCTh, AJIEKTPOOTPUILIATEIHLHOCTh, XUMUUECKasl CBA3b, CTPYKTypHas (opmyia
(pa3BépHyTast U CoOKpaiéHHas), MOJIb, MOJISIPHAs Macca, MOJISIPHBIM O0O0BEM, YIJIEpOIHBIM CKeNeT, (PyHKIHMOHAIbHAs TPYMIa,
paauKan, U30Mepusi, U30MEpbl, TOMOJIOITMYECKUI P, TOMOJIOTH, YII€BOJAOPOAbl, KUCIOPOJ M a30TCOJEpKAIIUE COCIUHEHUS,
MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEOUHEHMs); TEOPHUM M 3aKOHBl (T€OpUs CTPOCHHUS
oprannyeckux BeuiectB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MAacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH;
MUPOBO33PEHUYECKHE 3HAHMS, JIeKA[ME B OCHOBE IMOHMMAHMS TMPUYUHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBICHHIA,
(baKTOJOrMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBE, IOJYYEHHMH U O€30MaCHOM HCIOIb30BAHUM BAXKHEHIIMX OPraHHMYECKHUX
BELIECTB B ObITY U MPAKTUYECKOM JEATEIBHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHHUI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHM, YCTaHABIMBATh UX B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOILIHE MTOHATHUS ITPU ONUCAHUH COCTaBa, CTPOEHHUS U NIPEBPAILCHUI OPraHUYECKUX COETMHEHMI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIONb30BAaTh XMMHYECKYI0 CUMBOJIMKY JJISi COCTaBJIEHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOM, COKpalméHHON) (OopMys OpraHMYECKUX BEIIECTB M YPABHCHUN XMMHUYECKHX PEaKIMi, U3roTaBIWBATh MOJIEIU
MOJIEKYJI OPTaHUYECKUX BELIECTB JJI HIUTFOCTPALIMU UX XMMUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI YCTaHaBIMBATh MPHUHAJICKHOCTh W3YYEHHBIX OPraHMYECKHX BEUIECTB [0 HUX COCTaBy U
CTPOEHHIO K ONpeNeN€HHOMY KIacCy/Tpynine COeIUHEHUN (YIJIEBOJOPOAbl, KUCIOPOA U a30TCOJEp)Kalllue COEIUHEHHS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS ), AaBaTh UM Ha3BaHMs Mo cuctemarndeckoil Homenkinarype (IUPAC), a Taxxe mpUBOIUTH
TpUBUAJIbHBIE Ha3BaHMs OTJEIbHBIX OPTaHUYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH, alleTUIIeH, STUIICHTJIUKOJIb, MIIHIEPUH, (PeHom,
dbopManbaerua, alueranbIerui, MypaBblHas KUCJIOTa, YKCYCHasl KHCIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAsl KHUCIOTA, IIIIOKO03a,
bpyKTO3a, Kpaxmal, LeJUII0JI03a, TIUIHH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEAEIATh BUAbl XUMUYECKOM CBSA3H B OPraHUYECKUX COSAUHEHUSAX (OJUHAPHBIE U KPATHBIE);



c(OpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MOJIOKEHUS TECOPUU CTPOCHMS OpraHumueckux BemiectB A. M. Bytnepoma s
00BSCHEHHSI 3aBUCUMOCTHU CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOEHUE, (U3MUECKHME M XMMHYECKHE CBONCTBAa THUIIUYHBIX
Mpe/ICTaBUTENCH PA3NUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITWJEH, MPOMWJICH, aleTWwieH, OyTraaueH-1,3,
MeTunOyTaaueH-1,3, OeH307, METaHO], ATaHOJ, STUJICHIJIMKOJb, TIUIEPUH, (PEHOJ, aleTaldbJerHja, MypaBbUHAs U YKCYyCHas
KHCIIOTHI, TJIIOKO3a, Kpaxmaj, IeJIII003a, aMHHOYKCYCHas KHCJIOTa), WILTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHUKU YTIEBOJAOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIN ra3, yroib),
CIOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHUPOBAHHOCTh yYMEHHMHA MPOBOAWTH BBIUYMCICHHUA MO XHMHUYECKAM YpaBHEHHSIM (Macchl, 00BEMA, KOJIWYECTBA
MCXOJHOIO BEIIECTBA WM MPOAYKTa PEakLUu MO0 HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 MCXOAHBIX BEIIECTB WIH
MIPOJIYKTOB PEaKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BIAJETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHMS, WCIOIB3YEMBIX B
XUMHHA TIpU HW3YYCHHH BEIIECTB W XUMHUYECKHX sBIEHUN (HaOmIoJeHHe, H3MEepeHue, HKCIEPUMEHT, MOJCITHUPOBAHUE),
MCITOJIB30BaTh CUCTEMHBIC XUMUYECKHE 3HAHUS JUISA MPUHATHSA PEIICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYAIMSAX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TIOJIb30BAHUSI XUMHUUECKOU TTOCYZI0M U J1aOOpaTOpHBIM 000pYAOBaHUEM, A
Tak)Ke MpaBuia OOpalleHusi C BEUIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSMH IO BBHITIOJHEHHIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUI TNIAHUPOBATH U BBHITMOHATh XUMUYECKUN SKCTIEPUMEHT (TPEBPAICHUsT OPTaHUIECKIX BEIIECTB
MIpY HArpEBaHWM, MOJyYEHUE dTUJICHA U W3YYCHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIIMH OPTraHWYECKUX BEIECTB, ACHATYpaIus
OCJIKOB TIPU HarpeBaHUH, IBETHHIC PEAKIIMHM OCIKOB) B COOTBETCTBHH C MPABWJIAMU TEXHUKH O€30MACHOCTH TMPHU OOpaIleHUuu C
BEIIECTBAMH U JIaOOpAaTOPHBIM OOOPYAOBAaHWEM, MPEACTABIATh PE3YNbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
ypaBHEHHI COOTBETCTBYIOIIUX peaKIuii U (OpMYyIMPOBATh BEIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB;



c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMHUYECKYIO HH(DOPMAITHIO, TOTydyaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoit nHGopmalu, IHTepHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MpaBUJIa HKOJOTHYECKU I1eJIeCOO0pPa3HOro0 TOBEACHUS B OBITY U TPYIOBOM
NESTETHPHOCTH B IIEJISTX COXPAHEHUS CBOETO 37I0POBbS M OKPYKAIOMIEH MMPUPOTHON Cpeibl, 0CO3HABATHL OMACHOCTH BO3/ICHCTBHS HA
’KUBBIC OPTaHU3MbI ONPEACIIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAast cMbIc mokazatens [1/IK, moscHaTs Ha mpuMepax crmocoObl
YMEHBIIICHUS U TIPEIOTBPAIICHHS MX BPEIHOTO BO3ACHCTBUSA HA OPTaHU3M YEJIOBEKA;

JUTsE 00YYaIOIIUXCSl C OFPAaHUYEHHBIMU BO3MOXXHOCTSMHM 3/I0POBbS: YMEHHE MPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUN;

JUISL CIICTIBIX W CIA0OBUIAIIUX OOYYalOIIUXCS: YMEHHE HCMOJb30BaTh PEbe()HO-TOUCHHYIO CUCTEMY OOo03HaueHuit JI.
Bpaitns nns 3anucu xuMudeckux Gopmy.

11 KITACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0I11ast 1 HeOpraHuuecKasi XUMHs OTPaKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUIN: O XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XUMUU B
MO3HAHUU SIBJICHUW NPUPOILI, B (POPMUPOBAHUU MBIILJIEHUS W KYJbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOIMMOM JIJIsl pEIICHUs MPAKTUYECKUX 3a7a4 U KOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOM
cpene;

BJIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHUHM, KOTOpasi BKIIOYAET: OCHOBOIIOIATAIOIINE TTOHATHUS (XUMUUECKHUM SJIEMEHT, aToM,
u3oTon, S-, P-, O- D3JeKTpoHHBIE OpOWTAJIM AaTOMOB, HWOH, MOJCKYyJda, MOJb, MOJSPHBIH O00BEM, BaJCHTHOCTD,
AIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas CBs3b (KOBaJICHTHAs, MOHHAs, METaUIMYecKasi, BOJIOPOJIHAs),
KpUCTAJIMYECKAs PEIETKA, TUIBI XUMHUYECKUX PEAKLMH, pacTBOP, JJEKTPOJHUTHI, HEICKTPOJMUTHI, 3JIECKTPOJIUTHUYECKAs
JTUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKlHnH, XHUMHYECKOE PAaBHOBECHUE); TEOPUH M 3aKOHBI
(Teopust IEKTPOJIUTUUECKON AUCCOMalUU, iepuoaudeckuil 3axoH Jl. 1. Menzeneesa, 3aK0H COXpaHEHUSI MACChI BEIIECTB, 3aKOH



COXpAaHEHUSI U TPEBpAllCHUS DJHEPrUM NPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3BIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE TMOHUMAHWSA IPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBIICHUMU,
(haKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHHH U OE€30IaCHOM HCIOJIb30BAHMHM BAXKHEHIITHUX HEOPTaHHMYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITSIHPHOCTH YEIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMCHHI BBISBIIATh XapaKTEPHBIC MPU3HAKA TOHATHH, YCTAaHABIMBATH MX B3aUMOCBSI3b, HMCIIOIH30BAThH
COOTBETCTBYIOIIUE MOHITHS PU ONTMCAHUU HEOPraHUYECKUX BEIIECCTB U UX MPEBPALICHUIM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJEHUs (OpMYJ BEIIECTB U ypaBHEHHIA
XUMHUYECKUX peakiuid, cuctematudyeckyro HomeHknatypy (IUPAC) u TpuBmaiibHble Ha3BaHUSI OTAEIBHBIX HEOPTraHUYECKUX
BeleCcTB (yrapHblil ra3, yriaeKUCbli ra3, aMMuUaK, raiéHas U3BeCThb, HeraléHas U3BeCTh, MUThHEBAs CO/la, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpPEAEsATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS XMMHUYECKHUX 3JIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOTO COCTaBa, BHJI XUMHUYECKON CBS3M (KOBAJCHTHAsl, MOHHAs, METaJUIMYecKas, BOJIOPOJHAs) B COCIMHEHMSX, THUI
KPUCTAJUTMYECKOW PEMIETKH KOHKPETHOTO BelIecTBa (aTOMHas, MOJEKYJSIpHAs, WOHHAs, METAJUIMYECKas), XapakTep Cpelabl B
BOJIHBIX PaCTBOPax HEOPTaHUYECKUX COCIUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHA/JICAKHOCTh HEOPTAHUUECKUX BEIIECTB MO MX COCTaBY K OMPEACIEHHOMY
KJIacCy/Tpynie COEIWHEHUI (TIPOCThIE BEIIECTBA — METAJIBI M HEMETallbl, OKCHJbI, OCHOBAHMS, KHUCJIOTHI, aM(pOTEpHBIC
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMI pPAaCKPBIBATh CMBICI Tepuoandeckoro 3akoHa [[. M. MenneneeBa U JeMOHCTPUPOBATH €T0
CUCTEMATU3HUPYIOUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHUE AaTOMOB XMMHUYECKHX 3JIEMEHTOB 1—4 mepuoioB
[Teproaudeckoii crucTeMbl XUMUYeCcKuX ateMeHnToB J[. M. MenaeneeBa, HCIONb3ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIHY,
«QHEPTETUYECKUE YPOBHHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHWS CBOMCTB XMMHUYECKHX JJIEMEHTOB M HMX COCIWHEHUU TIO
nepuoam u rpynnam [lepuognueckon cucrembl xumuueckux 3semMeHToB . 1. Menneneesa,;



c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepHW30BaTh (OMHCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB
pa3IMYHBIX KJIAcCOB, MOATBEPKAATh CYIIECTBOBAHHWE I'EHETHYECKON CBSI3M MEXKIY HEOPTaHUYECKUMH BEUIECTBAMH C ITOMOIIBIO
ypaBHEHU COOTBETCTBYIOIINX XUMUICCKIX PEAKITHI;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCH(PHUITUPOBATh XUMHUYCCKHUE PEAKIIMU IO PA3TMYHBIM TMpU3HAKaM (YUCITy W COCTaBY
pearupyronux BEMIECTB, TEIIIOBOMY 3P (HEKTy peakiiuy, N3MEHCHHUIO CTCTICHEW OKWCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIINH,
Y4acTHUIO KaTalln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIISTH YPABHEHMSI PEAKIUN PA3JIUYHBIX THUIOB, MOJHBIE U COKpANIEHHBIC YpaBHEHUS
peakiii HOHHOTO OOMEHA, YUUTHIBAsI YCIIOBHSI, PU KOTOPBIX 3TU PEAKIIUU UIYT O KOHIIA;

c(hOpPMHPOBAHHOCTh YMECHHM MPOBOJUTH PEAKITUH, TMOATBEP)KIAIOIINE KAUeCTBECHHBIA COCTaB Pa3IMUHBIX HEOPTAaHUYCCKUX
BEIIIECTB, PACMO3HABATh ONBITHBIM ITyTEM HOHBI, PUCYTCTBYIOIINE B BOAHBIX pacTBOpPaX HEOPTAaHUUECKHUX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHUM paCKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA  MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIMU OT Pa3NUYHbIX (aKTOPOB; XapaKTep
CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHeTo Bo3aehcTBus (npuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHYECKUE TPOIIECCHI, JIKAIIUE B OCHOBE MPOMBINIJICHHOTO TOJyYCHHS
CEpPHOW KHUCJIOTHI, aMMHUaKa, a Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIAX W IKOJIOTHUECKHX
mpo0JeMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpPMHPOBAHHOCTh YMECHHI MTPOBOJIUTH BBIYUCIICHUS C MCIIOJIb30BAHUEM TMOHSATHS «MAacCOBas JIOJSI BEIIECTBA B PACTBOPE»,
00OBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACChl BEIIECTBA WJIM O0BEMA ra30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(PdeKTa peaKkii Ha OCHOBE 3aKOHOB
COXpaHEHUSI MACChI BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TIOJI30BAHUSI XUMHUUECKOU TIOCYZI0N U J1aOOpaTOpPHBIM 000pYAOBaHUEM, A
TaK)Xe IpaBuja OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMH IO BBITTOJHEHHUIO JTAOOPATOPHBIX XWMHYECKHX
OTIBITOB;



c(hOpMHUPOBAHHOCTh YMEHUN TUTAHUPOBATH W BBHITIOJHATh XUMHYECKUN SKCIIEPUMEHT (pa3jIoKEHUE MEePOKCHIA BOAOpOAa B
NPUCYTCTBUM KaTajlu3aTopa, OMPENESICHHE CPelbl PAacTBOPOB BEIECTB C MOMOINBI YHHUBEPCAIBHOTO WMHAMKATOPA, BIHSHHUE
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pPEaKIUM, PEaKIIMM HOHHOTO0 OOMEHa, Ka4eCTBEHHBIC PEaKIMH Ha CyJbdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHUSI, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaMm «Metamie u «Hemeramisny)
B COOTBETCTBHHM C TIPaBUJIAMH TEXHUKHA OE30MACHOCTH TMPU OOpAIIEHWH C BEIIECTBAMU M JIA0OPATOPHBIM OO0OpPYAOBAHHEM,
MPEACTABIATh PE3YNbTaThl XHMHYECKOTO OJKCIIEPUMEHTa B (OpME 3alMCH YypPaBHCHUH COOTBETCTBYIONIUX pEaKIWid U
(hopMyJIMpOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHYECKYIO0 HH(DOPMAIIHIO, ITOTYyYaeMyI0 U3 Pa3HbIX HCTOUYHUKOB
(cpencTBa MaccoBoM KOMMYyHUKaLMK, IHTEpHET U IPYTHX);

c(hOpPMHPOBAHHOCT, YMEHHU COOJIONATh TMpPaBHJIa JKOJOTHYECKH I1eJIeCO00pPa3HOTO TMOBEACHHUS B OBITY W TPYAOBOU
JESITETLHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbSI M OKPYIXKAIOIIEH MPUPOJIHON Cpeibl, 0CO3HABATh OMACHOCThH BO3/ICUCTBUS Ha
’KHUBBIC OPTaHU3MBI OIIpe/IeIEHHBIX BEIeCTB, MOHMMAas cMbICH nmokasatens [1/IK, moscHaTh Ha mpuMepax criocoObl YMEHBIIICHUS U
MPEOTBPAIICHUS UX BPEIHOTO BO3JACHCTBHS HAa OpTraHU3M YEJIOBEKa;

JUTsI 00YYAIOIIUXCSl C OTPAaHWMYEHHBIMU BO3MOXXKHOCTSIMH 3JI0POBBS: YMEHHE NMPUMEHATHh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX TTO3HAHMS BEIICCTB U XMMUUYCCKHX SBJICHUI;

JUIS CIICTIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCS: YMEHHE HCIOJb30BaTh PEbe(HO-TOUCUHYIO CHUCTEMY oOo3HadeHuit JI.
Bpaitns nis 3anucyu XuMudeckux GopMyll.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne ni/m HaumenoBaHue pa3/ie/ioB U TeM NPOrPaMMbI JuiekTpoHHbIE (LU pPOBbIE)

Koaun4gecTBO 4acoB
o0pa3oBaTejibHbIE PecypChl

Pa3neu 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM

[Ipenmer opranndeckoit xumuu. Teopust cTpoeHus

1.1 3
opranndeckux coeaquHennii A. M. byrneposa

Wroro no pazneny 3

Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI1€BOIOPOABI — AKAHbI 2
2.2 HenpenenbHble yriaeBogOpOIbl: alKEHbI, aJIKaJUEeHbI, aJIKHHbI 6
2.3 ApomaTudeckue yriaeBoa0pO/Ibl 2
2.4 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX MepepadoTka 3

Hroro no pazgeny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU s
3.1 Cruptel. denon
3.2 Anbnerunsl. Kap6onosbsie kucnothl. CiaoxHbIE 3(UpPbI
3.3 YrneBost

13

Hroro no pasneny




Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne ni/m HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl
KosnuyectBo yacos

Pa3zgea 1. Teopernueckue 0CHOBbI XUMHH

JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuonnueckas

1.1 3
cucteMa xuMu4ueckux snemenToB . . Meneneesa

1.2 Crpoenue BemectBa. MHOroodpasue BeUiecTB

1.3 XHUMHYECKUE PEAKITUN 6
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