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COILEPKAHUE OBYYEHUS OP'AHUYECKAS XUMUA 10 KIIACC
Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[Ipeamer  opranuueckod  XUMHMM: €€  BO3HMKHOBEHHE,  pa3BUTHE U 3HAYCHHUE
B IIOJIy4YEHHU HOBBIX BEUIECTB M MaTepHasoB. Teopust CTpPOEHMsSI OpPraHMYEeCKUX COEIMHEHUH A.
M. BytnepoBa, €€ ocHOBHble moONOXkeHUs. CTpyKTypHbIe (OPMYJBI OPraHUYECKUX BEIECTB.
I'omouorus, nzomepusi. XuMudeckasi CBSI3b B OPraHUYECKUX COEAMHEHMSIX — OJMHAPHBIE U KpaTHbIE
CBS3HU.

IIpencraBnenne o Kiaccu(UKalUM OpPraHUYECKUX BellecTB. HomeHkiaTypa oOpraHuuecKux
COEIMHEHUI (cucTemMaTuuyeckas) M TpPUBHUAJIbHbIE HA3BAHMS BAXKHEHIIMX IPEICTaBUTENIEH KJIAcCOB
OpPraHUYECKUX BELIECTB.

OKcIIepMMEHTAJbHBIC METOJbl M3YVYCHMS BEIIECTB M HX IPEBPAIICHUM: O3HAKOMIICHHE C
o6pa3uaMH OpraHHUYCCKUX BCIICCTB W MATCpUAlaMHU Ha HUX OCHOBC, MOJACIHUPOBAHUC MOJICKYJI
OpraHn4C€CKruX BCUIICCTB, Ha6JIIO[[€HI/I€ U OINHUCAHUC JACMOHCTPALMOHHBIX OIIBITOB IIO ITPEBPALICHHIO
OpraHM4YCCKHX BCHICCTB IIPU HAIr'pCBaHUU (HJ'IaBJ'ICHI/IC, 06erII/IBaHPIe u ropeHHe).

YrieBogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH psii. MeTaH U 3TaH — NPOCTEUIINE NPEACTABUTEIN
aJIKaHOB: (PU3MYECKHME M XMMHUYECKHE CBOWCTBA (peaklMM 3aMEIlEeHUss U TOPEHMs), HAXOXJIECHUE B
IIPUPOJIE, TIOJyYEHUE U IPUMEHEHUE.

ANKeHBI: cOCTaB H CTPOCHUC, TOMOJIOTHYECKHUI PAA. OTUJeH " MMPOIUIICH — HpOCTCﬁH.IPIG
MNpEACTAaBUTCIIN  AJIKCHOB: q)HSI/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBa (peaKHI/II/I ruaApupoBaHus,
raJIorcHUpOBaHusd, ruapaTalnuu, OKUCJICHUA U HOHI/IMepI/ISaHI/II/I), MMOJIYYCHHEC U IPUMCHCHUC.

Anxanuensl: Oyranuen-1,3 u MmetunOyraaueHn-1,3: crpoeHue, BaKHEHIINE XUMHUUECKUE CBOICTBa
(peaxmust monumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUN psAl. ALETUIEH — MPOCTEUIINit
MpEACTaBUTENh AIKMHOB: COCTaB, CTpOeHHe, (U3UYECKHEe U XHUMHUYECKHE CBOMCTBA (peakiuu
THIPUPOBAHUS, TaJIOTEHUPOBAHMS, THAPATAINH, TOPSHHSI ), TOTy4YeHUE U IPUMEHEHHE.

ApCHLI. benzou: COCTaB, CTPOCHUC, (bI/I3I/I‘-IeCKI/Ie U XUMHYECKHE CBOMCTBA (peaKI_II/II/I
TraJIOrCHUPOBAHUA U HHTpOBaHI/Iﬂ), MOJIYy4YCHHUEC U IIPUMCHCHUC. TOJZyO]Z.‘ cocmas, cmpoerue, qbusuttecxue
u Xumudeckue ceolicmea (peakuuu 2AN0CEHUPOBAHUA u HumpoeaHuﬂ), noJjiydyerue u
npumeHenue. ToxkcuyHOCTH ApCHOB. I'eneTnyeckas cBs3b MCKAY YTJIICBOAOPOJAaMU, ITPUHAJICIKAIIIUMU K
Pa3IMYHBIM KJIacCaM.

[Ipupoanbie NCTOYHUKHU YTiIeBoAOpo10B. [Ipuponnblil ra3 u nonyrHele HedTsHbIe ra3el. HegTs u
e€¢ mpoucxoxaeHue. CrocoObl mnepepaOOTkM HepTH: TMEPeroHka, KPEeKUHT (TePMUUYECKHIA,



KaTaJIUTH4eCcKui ), mupoau3. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B MIPOMBIIICHHOCTH U B
ObITy. KaMeHHBIN yroyib ¥ MPOAYKTHI €r0 IepepadOTKHU.

OKCIIEpUMEHTANIbHBIC METOJbl M3YYEHHUs BEHIECTB M WX MPEBpallleHUH: O3HAKOMJIEHHE C
oOpa3namMu IJacTMacc, KaydykoB M pe3uHbl, koiutekinuu «Hedptb» u «YTomb», MOJeIUpOBaHHE
MOJIEKYJT YIJIEBOJIOPOAOB U TaJOr€HONPOU3BOIHBIX, MPOBEICHUE NPAKTUYECKON paboThl: MOTydyeHHUE
STWJIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3aj1auu.

Bbruuciienuss mo ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BELIECTBA WJIM MPOJYKTa PEaKLUU [0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucaopoacoaep:xkaiye oprannieckne coeTuHeHUsI

[IpenenpHbIe OMHOATOMHBIE CIIUPTHL. METaHOM U STAaHOI: CTpOeHHE, (PU3NUYECKHEe U XUMUYECKHE
CBOHMCTBa (peakIuu C aKTUBHBIMH METaJJlaMH, TaJOr€HOBOJAOPOJAMH, TOpPEHHUE), TNPUMEHEHHE.
Bonopoansie cBsA3M MeExay MOJEKYJaMHM CHOUPTOB. JIEMCTBME METaHOJAa M OTAaHOJA HAa OPraHu3M
YEJI0BEKa.

MHoroaToMHBIC CIIMPTHI. OTUJICHTTINKOIb U TJIIMOCPUH: CTPOCHUC, (1)I/I3I/ILI€CKI/IC N XUMHWYCCKUC
CBOICTBA (B3aI/IMOIIeI7ICTBI/Ie CO IICJIOYHBIMU MCTAJUIaMU, KAaUCCTBCHHAsA PCAKIMA Ha MHOIOAaTOMHBLIC
CHI/IpTBI). HCﬁCTBHC Ha OpraHu3Mm 4C€JI0BCKaA. HpI/IMCHCHI/IC TJIMOCPHUHA U OTHJICHIJIMKOJIA.

deHon: cTpOoeHHE MOJIEKYJbl, (DU3NYECKHE M XMMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHoua.
[Ipumenenue denomna.

Anbnerunpl U kemonvl. OOpMaIbIEruy, aleTalnbIeTu: CTPOCHHE, (PU3NUYECKUE U XUMHUYECKHUE
CBOWCTBA (peaklUM OKHUCJICHHUS W BOCCTAHOBJICHMs, KauyeCTBEHHBbIE peaklUM), IOJIy4eHHE U
IIPUMEHEHHUE.

OAHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHCIIOTHI:
CTpoeHHue, (U3NYEeCKUe U XMMUYECKHE CBOICTBa (CBOWCTBa, OOIIME A Kiacca KHUCIOT, Peaklus
TepupHKaAIMN), TTOJIydeHHe U npuMeHeHne. CTeapuHOBas U OJICMHOBAs KUCIOTHI KaK MpeACTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOILEE AEHCTBUE.

CrnoxHble 3QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCHOT. ['aponu3 crnoxHbix 3¢upos. Kupsl.
I'mnponus xupos. [Ipumenenue xxupos. buonornyeckas posb KUPOB.

VYraeBoasl: cocTaB, KiaccU(UKalUs YriaeBOAOB (MOHO-, JU- M Iojucaxapujisl). ['mokosa —
MPOCTEHIINI MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYIbI, (U3NYECKNE U XMMHUYECKUE CBOMCTBa
(B3aumopeiictBue ¢ ruapokcuoMm Meau(ll), okucinenne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAQHOBJICHHE, OpPO’KEHUE IJIIOKO3bI), HAXOXIEHUE B MPUPOJE, NPUMEHEHHE, OMOJIOTHYEeCcKasi poJlb.
®dorocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

KanMaJ'I U [CJUII0JIO3a KaK IMPUPOJHBIC IMOJIUMCPHI. CTpOCHI/IC KpaxmMajla W HCJIIKOJIO3bI.
du3znueckue U XMuMHUUECKHE CBOMCTBA Kpaxmajia (TH,Z[pOJ'II/B, KauCCTBCHHAA pCaklus C I/IO,Z[OM).

DKCIepUMEHTAILHBIE METOIbI M3YYEHUS BEIIECTB U WX MPEBPAICHU: MTPOBEeHIE, HAOTIOICHIE
M ONMUCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX
cnupToB (OoKkucieHue dtaHona okcuaom Meau(ll)), MHOroaToOMHBIX CHHPTOB (B3aUMOJICHCTBUE




rmnepuna ¢ ruapokcunom meau(ll)), ampaernnoB (OKMCIEHHME aMMHUAYHBIM PAacTBOPOM OKCHAA
cepeopa(l) u ruapoxcuom meau(Il), B3anMozeiicTBre Kpaxmalia ¢ H0JI0M), TPOBEICHHUE TTPAKTUUECKON
paboThI: CBOMCTBA pACTBOPA YKCYCHOUM KUCIIOTHI.

Pacuérnble 3aj1aun.

Bbruuciienust mo ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WM IPOAYKTa PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOI'O M3 HMCXOAHBIX
BELIECTB WJIM IPOAYKTOB PEAKIIUH).

A30TcoepKallne OpraHuuecKie COeIMHEHUSI.

AMUHOKHUCIOTEl Kak aM(pOoTepHble OpraHuyeckue coeAuHeHus. DHU3nUecKrue U XUMHUYECKHUE
CBOMCTBAa aMUHOKHCJIOT (Ha MpuUMepe TIMIMHA). buonornyeckoe 3HaueHne aMuHOKHUCIIOT. [lenTuab.

benku kak npupoaHbIe BBICOKOMOJIEKYJIIPHBIE coeuHenus. [lepBuuHas, BTOpUYHas U TPETUYHAS
CTPYKTypa 0eiKoB. XUMHUYECKHE CBOMNCTBA OCIIKOB: THAPOJIN3, ICHATYPAIUS, KAYeCTBEHHBIC PEAKIIUU Ha
O€JIKH.

3KCH€DI/IM€HT8,JII)HI)IC MCETOJABI M3YYCHHUS BCIICCTB U UX HDCBDaHICHHﬁI H36HIOI{GHI/IG n OIIMCaHHC
ACMOHCTPAlMOHHBIX OIILITOB: JCHATYpalus OeIIKOB IIpU Harp€BaHnu, HBCTHBIC PCAKIITNN OCIKOB.

BbICOKOMOJIeKyJIﬂprIe COCAMHCHU A

OCHOBHBIC TIOHATUS XHMUH BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/If/'Ii MOHOMCp, HOJUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpU3AINU, CPCAHAA MOJICKYJISApHAA Macca. OcCHOBHBIE MCTO/bI
CHHTC3a BBICOKOMOJICKYJIAPHBIX CO@[[I/IHCHI/Iﬁ — [NOoJIMMEpHU3alus 1 NOJIMKOHACHCALIW .

3KCH€DI/IM€HT8,JII)HI)IC METOJbI HM3YYCHHUA BCIICCTB W HUX HDGBDaIlIGHI/If/'II O3HAKOMJICHUE C
06pa3uaMH IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexxnpeIMeTHBIE CBSA3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€M INpU H3y4YeHUU opraHudeckod xumuum B 10 Kimacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUM,
SIBJISIFOLUXCSI CACTEMHBIMM JIJISL OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mme ecTeCTBEHHO-HAyUYHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (akKT, THUIOTE3a, 3aKOH, TEOpHS,
aHalIM3, CHUHTE3, KIaccupukamus, TEPUOJUYHOCTh, HAOIIOJCHHE, W3MEpPEHHue, OSKCIICPUMEHT,
MOJIETIMPOBAHHUE.

@dusuka: marepus, JHEPIHs, Macca, aroM, JJEKTPOH, MOJIEKYJa, JHEPreTHUYECKUU YpOBEHB,
BEIIIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEIIECTBA, (PU3UYECKHME BEIUYUHBI M €IUHHUIIBI MX

HU3MCPCHHUA.

buonorusi: knerka, opraHu3Mm, Ouocdepa, OOMEH BelIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKH, YIIIeBObL, )KUPHI, (DEPMEHTBHI).

['eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIINBO, PECYPCHI.



TexHomorus: MUIICBBIC TMPOAYKTBI, OCHOBBI PAlIMOHAJIBHOTO IIMTaHWA, MOIOIIWEC CpEACTBa,
JICKApCTBCHHBIC W KOCMCETHYCCKUC IIpcraparbl, MaTCpHalibl M3 HNCKYCCTBCHHBIX W CHHTCTHYCCKHUX
BOJIOKOH.

OBLIASA U HEOPTAHNYECKASA XUMMUS 11 KJITACC
Teopernyeckue 0OCHOBbI XMMHH

XUMHUYECKUH dJIeMEHT. AToM. Sapo aroma, U30TOMBI. DNEKTPOHHAsT 000JI0YKa. DHEPreTUICCKUE
YPOBHH, TOJIYpPOBHH. ATOMHBIE OpOWTanH, s-, P-, O- smemeHThl. OCOOCHHOCTH pacHpeIeICHUs
AJIEKTPOHOB MO OpOUTAIIM B aroMax »JJIEMEHTOB TMEpPBbIX UETHIPEX MEPHOJOB. JIEKTPOHHAs
KOH(HTrypamus aTOMOB.

IIepnonnueckuit 3akoH u Ilepuoguyeckas cucrema xuMudeckux saeMeHToB J[. M. Menneneesa.
Cesa3p nepuoandeckoro 3akoHa u Ilepuoauueckoil cucTeMbl XHMHUYECKHUX 3jeMeHTOB /I
W. MenpeneeBa ¢ COBpEMEHHON Teopueld CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYyNIaM U HEpUOJaM.
3HaueHue NepuoINYECKOro 3aKoOHa B pa3BUTUH HAYKH.

Crpoenue BelmiecTBa. XUMHUECKas CBSI3b. BUIbI XUMUUECKOW CBSA3U (KOBAJICHTHASI HETIOJISpHAS U
MoJIApHasi, MOHHAs, MeTalindeckas). MexaHu3mbl 00pa3oBaHUs KOBAaJCHTHOW XHMHYECKOH CBS3H
(oOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYJIIPHONO M HEMOJIEKYJSIPHOIO CTPOCHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BeniecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o aucnepcHblx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pAacTBOPBL. MaccoBas 1omis
BEILIECTBA B PacTBOPE.

KHaCCI/Iq)I/IKaI_II/IH HEOPTraHNYCCKUX COCHHHGHHﬁ. HOMCHKJ'IaTypa HCOPTraHNYCCKUX BCIICCTB.
I'enetmueckas CBI3b HCOPTraHNYCCKUX BCIICCTB, MPUHAJICIKAIINX K pa3JIMYHbIM KJIaCCaM.

Xumunyeckass peakius. Kriaccudukanmuss XMMHYECKHMX pPEAaKIM B HEOPraHWYECKOM H
OpPraHMYEeCKON XUMUU. 3aKOH COXPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAaHEHUS U MpEeBpallleHus] YHEPTHU
IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuuHbiX (akTopoB. OOpaTUMble peakKIHH.
XI/IMI/ILIGCKOC paBHOBeCI/Ie. CDaKTopBI, BIIUAOIINEC HA COCTOAHUEC XUMHUYCCKOI'O paBHOBeCI/ISI. HpI/IHIII/IH
JIe HlaTenbe.

9J'IeKTpOJ'H/ITI/ILICCKa$I Jucconuranms. CubHEIC M cl1a0bIe SJICKTPOJIUTHI. Cpe,ua BOIHBIX pacTBOPOB
BCIICCTB. KHUCIasd, HeﬁTpaHBHaﬂ, aiejao4Hast.

OKHUCITNTEIIFHO-BOCCTAHOBUTEIBHEIC pEeaKkuu.

OKCIIepUMEHTAILHBIE METOJbl M3YUYEHUS] BEUIECTB W WX MPEBPAICHHUH: JEMOHCTpAIUs TaOIHI]
«Ilepuoanmyeckass cucrema xumudeckux »saeMeHtoB J[. WM. MenpgeneeBa», u3ydeHHE MOJEIEH
KPUCTAJUTMYECKUX PElETOK, HaOIIOIEHNE
M OMHCAaHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB (Pa3jIOKEHHE IEPOKCHUIA BOJOPOJa B
MPUCYTCTBUU KaTallu3aTopa, OMPEJIEJICHUE CPeAbl pAaCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO




MH/IMKATOpa, PEaKkIMM MOHHOTO OOMEHa), MPOBEIEHHE MPAKTHUYECKONW paboThl «BiusHUE pa3IHuHBIX
(aKTOpPOB HA CKOPOCTb XMMHUUYECKON pPEaKLum».

PacuérHpic 3a1a4n.

Pacuérer mo YPaBHCHUAM XUMUYCCKHX peaKuHﬁ, B TOM 4YHCJIEC TECPMOXHUMHYCCKUC paC‘léTBI,
paC‘IéTH C UCITIOJIb30BAHUECM ITOHATHA «MaCCOBas J0JIsd BEHICCTBA».

HeoprannquKaﬂ XUMHUA

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoandeckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB JI.
. MenneneeBa 1 0COOCHHOCTH CTPOEHHsSI aTOMOB. DH3MYECKHE CBOICTBA HEMETAJUIOB. AJUIOTPOIHUS
HEeMeTaJUIOB (Ha IIpuUMepe Kuciaopoaa, cepol, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (rajloreHoB, cephl, a30Ta, ¢pocdopa, yriepoaa u
KPEMHUS) U UX COEAUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Merannel. [lonoxkenue MerauioB B Ilepuoguueckoid cucTeMe€ XUMHYECKHUX 3JIEMEHTOB /.
W. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX O000JI0YEeK aroMoB MeramuioB. OoOmue
(uzuveckue cBoicTBa MeTa/uIoB. CIUTaBbl METAJIJIOB. DJICKTPOXUMHUYECKHUH PSIJT HAIIPSKEHUH METAIIOB.

XHWMHYECKUE CBOMCTBA BOXKHEWIIMX META/UIOB (HATPUM, KWW, KaJIBIMA, MarHWid, aJlOMUHHH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCITUHECHUM.

OO6mre ciocoObl oydeHust MeTayuIoB. [IprMeHeHe MeTayuioB B ObITY U TEXHUKE.

3KCH€DI/IMCHT8JIBHBIG MCTOAbI M3VUYCHHUA BCIHICCTB M HX HDeBDaH.IeHHfII HU3YUYCHUC KOJUJICKIUU
«MeTtamiel 1 CILJIaBbI», O6p33HOB HEMCTAJIJIOB, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/a4, HaGJIIOIIeHI/Ie n
OIMMMCAHUC JACMOHCTPALIUOHHBIX U J'Ia60paTOpHLIX OIIBITOB (BSaHMOHCﬁCTBHe ruapokcuaa aJtOMUHUSA C
pacTBOpamMu KHUCJIOT U men0qe171, KauCCTBCHHBIC PCAKIIMN HA KATUOHLI MGT&U’IHOB).

Pacuérable 3a/1aun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEHIECTB, pacu€Tbl Macchl (00BEMa, KOJWYECTBA
BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITH OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMud M ;Ku3Hb

Ponp xumum B oOecneueHUH 3KOHOFHHCCKOﬁ, 3HepFeTI/I‘{eCKOI>’I )51 l'II/IIJ_IeBOI\/’I 663OH3.CHOCTI/I,
Pa3sBUTHU MCIUTIUHBI. IlonsTue o HAaY4YHBIX MCTOJaX MO3HaHW BEIICCTB U XUMHUYCCKUX peaKuHﬁ.

[IpenacraBnenuss 06 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TIOJYYECHHSI BaKHEHUITUX
BEIIECTB.

UYenoBek B MHpE BELIECTB M MaTEPHAJIOB: BAXHEHIINE CTPOUTEIBHBIE MaTepUalbl,
KOHCTPYKILMOHHBIE ~MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaiabl Uil DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4eCKHe U MUHEPATIbHBIE y100pEHUSI.



XuMUsL U 310pOBbE YEJIOBEKAa: MpaBuja HCIOJIb30BaHUS JIEKAPCTBEHHBIX IMperapaToB, MpaBuia
0e30macHOTO HCITOJTH30BaHUS npenaparoB OBITOBOM XUMHH
B MIOBCEHEBHOM KU3HH.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MeXnpeaAMETHBIX CBs3eW NMpU M3y4eHUH oOLe M HeopraHmdeckoil xummu B 11
KJIacce OCYILECTBISAETCS 4epe3 HUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IHOHATHH, Tak U
ITOHSATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISI OTJAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAYyYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCH(UKAIs, NEPUOANIHOCTD, HAOIIOJCHNE, YKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEpPEHHE,
SIBJICHHE.

dusmka: Marepusi, JHEpPrus, Macca, aToM, D>JEKTPOH, TNPOTOH, HEUTPOH, HOH, H30TOII,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, JHEPreTHYECKUU YpPOBEHb, BEIICCTBO, Telo, OO0BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3MUCCKUE BETMYUHBI U €AMHUIBI UX U3MEPEHHUS, CKOPOCTb.

Buornorus: kietka, opraHusM, dKocucTeMa, ouocepa, MaKpo- ¥ MHUKPOIIEMEHThI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasibl, FOpHbIE IOPO/IbI, I10JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHomorusi: XUMHYECKas MIPOMBINIJICHHOCTb, MCTAJUIYyprus, HNpOU3BOACTBO CTPOUTCIIBHBIX
MaTcepuraioB, CEIbCKOXO03IICTBEHHOE IMPpOU3BOACTBO, MHUIICBASA IMPOMBINIJICHHOCTD, (bapMaIIeBTI/I‘-ICCKaﬂ
MPOMBIINIJICHHOCTb, IIPOHU3BOJACTBO KOCMCTHUYCCKHUX IMPEIapaToB, IMPOHU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuraIoB, DJICKTPOHHAA MTPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O TIPEIMETA
JIMMHOCTHBIE PE3YJIbTATDI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHS OOYYaIOLUIMMMCSA HPOTrpaMMm
cpeaHero oomero o0pa3oBaHMsA (JIMYHOCTHBIM, MeETalpeIMETHbIM U IpeaMeTHbiM). HayuHo-
METOAMYECKOW OCHOBOM JJIsi pa3pabOTKH IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IESTETbHOCTHBINA MOAXO.

B cooTBeTCTBHM € CHCTEMHO-/IEATETFHOCTHBIM TIOJIX0/I0M B CTPYKTYPE TMYHOCTHBIX PE3YIIbTAaTOB
OCBOGHHMA MpeaMmera «XHMHsS» Ha YpOBHE CpEIHEro oOIlero oOpa3oBaHMs BBLACICHBI CIEAYIOIINE

COCTaBJIAIOIIHUCE:

OCO3HaHWE OOYyYaIOIMUMUCS POCCUUCKONW TPaXTAHCKOW MJACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHUIO;

HaJIn4Yue MOTHBAIIUHU K 06y11eHmo;

[IeJICHANIPABJICHHOE pa3BUTHE BHYTPEHHHX YOEKIEHWW JMUYHOCTH HA OCHOBE KIIFOUYEBBIX
[IEHHOCTEH M HCTOPUUYECKUX TPAJAUIIUNA 0a30BOM HAYKH XUMUU;

FOTOBHOCTh U CIIOCOOHOCTH o6yqa101u1/1x051 PYKOBOJACTBOBATLCA B CBOCM JeSITelIbHOCTHU
HEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, NPUCYIIUMHA LICJIOCTHOM CUCTEME XHUMHUUYECKOTO 06pa3013aHH51;



HaJM4Yue TNMPAaBOCO3HAHUS DKOJIOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIETM U CTPOUTH
KU3HEHHBIE TITAHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS NpeAMeTa «XUMHS» IOCTUralTCs B €IUHCTBE y4yeOHOH U
BOCIIUTATEIbHOMN JEATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMHU, COLIMOKYIBTYPHBIMU, JYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMM W HJI€AJIaMH POCCUICKOI0 TPakIaHCKOIO OOILIEeCTBa, NPUHATHIMU B
o0IIecTBE HOpPMaMH M TpPaBWIAMU TIOBEICHHUS, CIIOCOOCTBYIOIIMMHU TIPOILIECCAaM CaMOIIO3HAHMA,
CaMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUS JINUHOCTU O0YYarOIUXCS.

JINYHOCTHBIE Pe3ybTaThl OCBOCHMS IpeaMeTa «XHMHUA» OTPaKkaroT C(HOPMUPOBAHHOCThH OINbITA
MO3HABATEIBHON M MPAKTUYECKOH JEATEIIbHOCTH 00yYAIOIIUXCS IO Pean3aliy MPUHATHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIUTAHUS:

OCO3HAHMS 00YYAIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPAaB M 00SI3aHHOCTEH, YBAKCHHS K 3aKOHY
U IIPaBOIOPAIKY;

OpeaACTaBJICHHA O COHAJIbHBIX HOPpMaAXx U IpaBUjIaX MCKIINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIIbBHOCTH IIPpHU CO3JaHUHN y‘IC6HLIX IIPOCKTOB,
PCUICHUN y‘l€6HBIX W [TO3HAaBATCJIbHBIX 3a1a4, BBIITOJIHCHHHU XUMHUYCCKHUX SKCIICPUMCHTOB;

CIIOCOOHOCTH IMOHUMAThL U IIpUHHUMAaTh MOTHUBbBI, HAMCPCHU, JIOTUKY U apryMCHTHI JAPYIrux IHpu
AHAJIN3EC PA3JIMYHBIX BUAOB y‘-IG6HOfI JACATCIIBHOCTH,

2) NaTPHOTHYECKOT0 BOCTIUTAHUSL:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJEUI0 OT€YECTBEHHON XUMHUU;

YBaKEHHsI K IPOLECCY TBOPUECTBA B OOJACTH TEOPUM U NMPAKTHUUECKOTO MPUMEHEHHUS XMMHHU,
OCO3HaHHUSl TOTO, YTO JIOCTHXKEHUS HAyKH €CTh PE3yJIbTaT JUIMTEIbHBIX HAOJIOJIEHUI, KPOMOTIMBBIX

SKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPYyJ1ad y‘{éHHX " IIPAKTUKOB;

HHTEpCCa U MO3HABATCIIBHBIX MOTHUBOB B IMOJIYYCHHU U IMOCICAYIOLICM aHaJIN3C I/IHCI)OpMaI_[I/II/I 0
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOfI OTECUYCCTBCHHOM XHUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBEICHMUS;

CITOCOOHOCTH OICHMUBATH CUTyaluu, CBA3aHHBIC C XUMHUYCCKUMU SBJICHUAMU,
" NPpUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHHUBATH CBOE TMOBEACHUE U IMMOCTYIIKH CBOUX TOBapI/IHleﬁ C HO3PII_[I/II>'I HPAaBCTBCHHBIX
" IpaBOBBIX HOPM M OCO3HAHHE HOCJ'IeI[CTBI/Iﬁ OTHUX MMOCTYIIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

MOHMMAaHUS IIEHHOCTeW 370pOBOTO W  0Oe30macHOro oOpa3a JKW3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;



coOroieHust TTpaBuil 0€30MMacHOT0 OOpaIeHus C BEIIeCTBaMHU B OBITY, TTIOBCEAHEBHOM JKU3HU H B
TPYAOBOM AEATEIbHOCTH;

MMOHUMAaHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO U KOJUJIEKTHBHOTO OE€30MacHOTO TOBEACHHS B
CUTYaLHUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HAHMA TOCHEACTBHA W HENPUATUS BPEAHBIX NPUBBIYCK (YIOTPEOJCHHsS  aJIKOTOJIs,
HapKOTHKOB, KypEHHUS);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEA0BATEILCKOM IEATEIIbHOCTH, OOIIECTBEHHO
II0JIE3HON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEHICHUH MPAKTUYCCKHUX 3a7a4 COIMAIbHON HAIPaBICHHOCTH
(B paMKax CBOETO KJiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyYEHMIO NMPO(EccCHil pa3IM4HOro poja, B TOM 4YUCIE HAa OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAaHUN 110 XUMUH;

YBOXKEHUS K TPYY, JIFOJSAM TPYAa U PE3YIAbTATaM TPYJIOBOM AEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJMBHIYadbHOW TpacKTOpuU oOpa3oBaHus, OymyIien
npodeccud W peaju3alid COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 9K0JIOTNYECKOT0 BOCTIUTAHUSI:

AKOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOIICHUS K MPUPOIC, KaK UCTOYHUKY CYIICCTBOBAHHMS KH3HH
Ha 3emuie;

IIOHUMAHUS TJI00AIBLHOIO XapakTepa ISKOJOTUYCCKUX HpO6J’I€M, BJIMSAHHA JKOHOMHNYCCKHX
IMpOLECCOB HAa COCTOSHHNC HpHpOI[HOfI n COHH&HBHOﬁ CpCabl;

OCO3HaHUsA HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHIXKEHUM XHUMHUM IS peuieHus BOIIPOCOB
palluOHAJIBHOT'O TPUPOAOIIOJIb30BAHN,

AKTUBHOTO HENPUATUS ACUCTBUM, NMPUHOCSIINX BPEJ OKPY)KAIOIIEeH NPUPOIHON cpene, yMEHHUs
MIPOrHO3UPOBATh HEOJArONpPUSITHBIE 3KOJOTWYECKHE MOCIEACTBUS MNPEANPUHUMAEMBbIX NEHCTBUI U
NpeJOTBpALIaTh UX;

HaJIW4YUs  Pa3BUTOIO  SKOJOTMYECKOTO  MBIIUIEHHs, 3KOJOTMYECKOW  KYJIbTYpbI, OIIbITa
JeSITEIbHOCTH 3KOJIOTUYECKON HAIpPaBJIEHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MU B I103HABATEIbHOM,
KOMMYHUKAaTUBHOH M COIMAIbHOW MPAKTUKE, CIOCOOHOCTH M YMEHMS AaKTHBHO IPOTHUBOCTOSTH
U700 XeMopoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ ¥ 00IIECTBEHHOM MPAKTHKH;



MMOHUMAaHUS cen(PUKN XUMUU KaK HAyKH, OCO3HAHUS e€ posid B (POPMUPOBAHUU PALIIOHATIBHOTO
HAy4YHOTO MBIIUICHHUS, CO3JaHUU LIEIOCTHOTO MPEJICTaBICHU 00 OKpY)KaloIlleM MHUpE KaK O €IUHCTBE
IIPUPOJBI U YEJIOBEKA, B IMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH IPOOJIEM COXpaHEHUs
MIPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOONH 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHON LMBMIM3ALMU: B €€
T'YMaHHCTUYECKOHM HAIIPAaBICHHOCTH U BYKHON POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepUAIbHON KYJIbTYPHI,
peleHny II100anbHbIX MPOOIEM YCTOHYMBOIO Pa3BUTHS UYEIOBEUECTBA — ChIPbEBOM, 3HEPreTUUECKOH,
MUIIEBON M SKOJIOTUYECKON OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYEHUHN YCIOBHH YCHEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4ieHa 00I1eCTBa;

eCTeCTBeHHO-HaquOﬁ T'paMOTHOCTHU: IIOHUMaHUsA CYIHHOCTU MCETOJOB IMO3HAHHs, MCIIOJIb3YCMbIX
B CCTCCTBCHHBLIX HAYyKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh MOJIY4aCMbIC 3HAHUS JJId aHAJIM3a U 00BSICHCHHS
SIBIICHUI OKpYXaromero Mupa u MnpoucCxoasalux B HEM I/I3MeHeHI/II71, YMCHHUA AC€IaTh 000CHOBAHHbBIE
3aKJIFOYCHHA HAa OCHOBC HAYYHBIX q)aKTOB U UMCHOIUXCA JAHHBIX C LCJbIO IMOJYUYCHUSA TOCTOBCPHBIX
BbIBOAOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HMCIOJIB30BAaTh XHMUYECKHE 3HAHUSA A pCIICHUA np06neM B
PCAIBbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPCCA K ITIO3HAHUIO U HCCHGﬂOBﬂTGHLCKOﬁ JCATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY 06pa30BaHmo nu CaMOO6paSOBaHI/II-O, K aKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHHUH 10 XMMHUHU B COOTBETCTBUM C KU3HCHHBIMU HOTpC6HOCT$IMI/I;

UHTEpeca K 0COOCHHOCTSM TPy/a B pasjInuHbIX chepax npodeccuoHanbHON A TeTbHOCTH.
METAINIPEIAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE Pe3yJbTaThl OCBOCHHUS Y4eOHOro mpeamera «XHMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HauyuMble JUIsi  (OPMHUPOBAHHS  MMPOBO33PEHMSI  OOYyYArOIIMXCA  MEXAUCLHUIIIIMHAPHBIE
(MexmpenMeTHbIe) OOLIeHAYYHbIE TOHATHSA, OTPa)KalolIUe IEJIOCTHOCTh HAYyYHOW KAapTUHBI MUpA U
crnenn(UKy METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsl, BEIIEeCTBO, YHEPIHs,
SIBJIGHUE, MPOLIECC, CUCTeMAa, HAy4HbIH (DAaKT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIEPUMEHT U JIpYTHe);

YHUBEpCaJbHBIC Y4YeOHBbIC JCHUCTBHUS (IMO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIC),
obecrieunBaronye QGopMupoBanue GYHKIMOHATHLHONM TPaAaMOTHOCTH M COLUAIBHON KOMIETEHIIUU
oOyJaronuxcs;

CIIOCOOHOCTh 00y4JaroIuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXKIUCIUTTHHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC JCHCTBUSA B MO3HABATEIBHOW M COIMATBHOMN

IIpaKTUKE.

MCTaHpCIlMeTHBIe PE3YIbTAaThI OTpaxxaroT OBJIaICHUEC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I
IMMO3HAaBATCIIbHBIMHW, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA JNICUCTBUSIMHU.

OBnaneHne YHuBEpCaJdbHBIMU y'-lCﬁHBIMI/I N03HABATEJIbLHBIMHY J€iiCTBUSIMU:

1) 6a3oBble JIOrUYecKHUe AeiiCTBUS:



CaMOCTOSITENIbHO  (OPMYJTUPOBATh W aKTyaJlM3UpoOBaTh  MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OIPCACIIATh LNCIU ACATCIBHOCTH, 3aaaBas apaMEeTpbl U KPUTECPHUU UX JOCTUKCHHSA, COOTHOCUTH
PE3YIbTATHI ACATCIIBHOCTU C IMOCTABJICHHBIMU LCJISIMU

MCIOJIB30BATh IPU OCBOCHUU 3HAHUH MPUEMBI JIOTUYECKOTO MBIIIJICHHUS — BBIICISATH XapaKTepHbIC
NPU3HAKU MOHATHH M YCTaHABIMBATh WX B3aUMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIINE MOHATHS IS
OOBSICHEHUS OT/ACIbHBIX (PAaKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;
YCTaHaBIUBATh IPUYUHHO-CIICACTBEHHBIE CBA3U MEXKIY U3YYaCMbIMU SBICHUSMH;

CTPOUTBH JIOTMUYECKHE pacCyKAEHUs (MHIYKTUBHBIE, NEIyKTHBHbBIC, I10 AHAJIOIUHU), BBIABIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUUS B pPACCMATPUBACMBIX SIBICHUSX, (OPMYJIHPOBATH BHIBOJBI U
3aKJII0YECHUS;

MIPUMEHSTh B MpOIlecce MO3HAHUS, UCTIOIb3YeMble B XUMUH CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIIH,
peoOpa3oBbIBATh MOJICNIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJ) AJIEMEHTa, XUMUYECKas
dbopMyna, ypaBHEHHWE XHMHYECKOW peakIUd — TIPU PEIICHUU YUYeOHBIX IT03HABATEIBHBIX W
MIPAKTUYECKUX 3a]a4, IPUMEHATh Ha3BaHHBIE MOJEIIbHBIE IIPEACTABIICHUS ISl BBIABICHUS XapaKTEPHbIX
MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:
BJIaZACTh OCHOBAMHU METOJI0B HAYUHOT'O IMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

(bOpMy.HI/IpOBaTI) OCJIM U 3aa4u UCCIICA0OBaHMA, UCIIOJIB30BATh IIOCTABJICHHBIC U CaMOCTOATCIBHO
C(i)OpMy.HI/IpOBaHHLIC BOIIPOCBHI B Ka4Y€CTBC HMHCTPYMCHTA IIO3HAHUA W OCHOBBI JJIA q)OpMI/IpOBaHI/DI
THIIOTE3ELI ITO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KﬂCHHﬁ;

BIIQJIETh  HaBBIKAMHU  CAMOCTOSITENILHOTO  IUTAHUPOBAHHMSI WM TMPOBEACHUS  YUCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HAOMIOJaTh 3a XOAOM IIpoOIecca, CaMOCTOSITENILHO
MIPOTHO3UPOBATH €ro pe3yibTar, GopMyarpoBaTh 000OIIEHUS U BBIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEI0BAaHNUs, COCTABISATh 0OOCHOBAHHBINA OTUET O POJAETIaHHON padoTe;

MpUOOpPETaTh OMBIT YYEHUUYECKOM HCCIIE0BATEIbCKON M MPOEKTHON JESATENbHOCTH, MPOSIBISTH
CMOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJOB pElIeHHs MPAaKTUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOJOB MIO3HAHUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(oOpManuu (HAYyYHO-TIOMYJSIpHAs JIUTEparypa
XUMHUYECKOTO COJIEp>KaHMsI, CIIPaBOYHbIE TTOCOOUs, pecypchl HTepHETa), aHATM3UpOoBaTh HH(OpMAITHIO
pa3IMYHBIX BUIOB U (GOpPM TIPEJCTABICHUS, KPUTHUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTB;

(GbopMynHpoBaTh 3aMpOChl U MPUMEHSATH Pa3IMUHbIe METO/IbI IIPU MOUCKE U 0TOOpe MHPOPMAIIHH,
HE0OXO0IMMOM sl BHITTOJTHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,



MpUOOpETaTh OMBbIT HUCHOJIb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMANbHYIO (OpPMYy TpEICTaBICHUS WHPOPMAIUKU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIOJIb30BAaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEACTBA NMpH paboTe ¢ XMMHUYECKON HH(OpMaIumei:
IPUMEHATh MEXIpeIMeTHble ((U3n4eckue M MaTeMaTHYeCKHUe) 3HAKM U CHUMBOJIBL, (POPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Hp606p330BLIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAJISITHOCTH.
OBnaueHne YHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMUA HeﬁCTBHHMH:

3aJaBaTb ~ BONPOCHI IO  CYHIECTBY  OOCyKaaeMol ~ TemMbl B XOJe  JMajora
W/WIM  TUCKYCCHM, BBICKA3blBaTh WJEH, (HOPMYIUpOBaTh CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS NIPEAJIOKEHHOM 3a1a4y;

BBICTYNaTh C IMPE3CHTALlMEl PE3yJIbTATOB IO3HABATEIBbHOM JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOATENIbHO HWJIM COBMECTHO CO CBEPCTHMKAMU IPHU BBINOJIHEHUM XUMHUYECKOIO 3KCIEPUMEHTA,
[IPaKTUYECKOH paboThl IO HCCIIEIOBAaHUIO CBOWCTB HM3YyYaeMBbIX BEIIECTB, pealu3alud y4eOHOro
MIPOEKTa u dbopmynupoBath BBIBO/IbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX MCCICIOBAHUM IyTEM COTJIACOBAHUS IMO3UIIMK B XOJE OOCYXKIEHUS U
oOMeHa MHEHHSIMH.

OBJIZIL[EHI/IE YuuBepCaJdbHBIMU PETYJIATHBHBIMHA HeﬁCTBHHMH:

CaMOCTOATENIbHO TUIAHUPOBATH U OCYILECTBIIATH CBOIO MO3HABATEIBHYIO AESATEIbHOCTD, OIIPEAEIsis
e€ uenu M 3aJadyd, KOHTPOJIUPOBAaTh U IO Mepe HEOOXOIUMOCTU KOPPEKTHPOBATh IIpejlaraeMblii
QITOPUTM JIEHCTBUIN TMPH BBIMOJHEHUN Y4E€OHBIX M HMCCIEAOBATEIbCKUX 3aJad, BHIOMpaTh Haubolee
3¢ (}eKTUBHBIN COCOO UX PEUIeHHs ¢ YYETOM MOJIYyYEHHUsS] HOBBIX 3HAHMM O BEIIECTBAX M XUMHUYECKUX
peakuusx;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHalIN3a U CAMOOLICHKH.
NPEAMETHBIE PE3YJBTATHI 10 KJIACC
[IpenmMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUH O XHUMHYECKOM COCTABIAIOUIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpa, POJIM XUMHUH B TIO3HAHUHU SIBJIEHUN PUPOJIbI, B POPMUPOBAHNUN MBIIIJICHUS U KYJIbTYpHI
JMYHOCTH, €€ (YHKIHMOHAJIBHON I'PaMOTHOCTH, HEOOXOAWMOW ISl PELIeHUs MPaKTHUYECKUX 3a/1ad U
9KOJIOTUYECKN OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJATaloUIUe MOHSITHS
(XMMHUYECKHII ~ DJIeMEHT, aToM, OJEKTpOHHas 000Jlouka aToMa, MOJIEKYJa, BaJEHTHOCTb,
ANEKTPOOTPHUIATETLHOCTh, XUMHUECKasl CBSI3b, CTPYKTYpHast ¢popMmyina (pa3BEpHyTasi U COKpall€HHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA O00BEM, YIIepoAHbIN CKeJeT, (PyHKIMOHANbHAS TPYIIa, pajuKal,
M30MEpHsl, U30MEPBI, TOMOJIOTMYECKUN PsAZl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TCOAEpKaIIUe
COEJMHEHMS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHMS); TEOPUU U
3aKOHBI (Teopusl CTpPOeHHus opraHuueckux BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHsS] MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMHMH; MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAlUe B



OCHOBE ITOHUMaHUsI IPUUYUHHOCTH U CHCTEMHOCTH XMMHUYECKHX SBJICHUH, (PaKTOIIOTHYeCKHEe CBEIEHUS O
CBOMCTBAX, COCTaBe, MOJYyYEHUH U 0€30I1aCHOM HCIOJIb30BAHUU BAXKHEHUIIMX OPraHUYECKHX BELIECTB B
OBITY M IPAKTUYECKOHN EATEILHOCTH YEIIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHBIC MPU3HAKH TOHATHUN, YCTaHABIMBATH HX
B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONUCAHUU COCTaBa, CTPOEHUA U
MPEBPALLIEHUN OPTraHUYECKUX COCAUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY IS COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOW) (OpMYyN OpPraHMYEeCKHMX BEIIECTB U
YpaBHEHUN XHWMHUYECKHX PEaKIUi, W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHUYECKHX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHMH YCTaHABIMBATh NPHUHAJJICKHOCTh HM3YYEHHBIX OPraHUYEeCKHX
BELIECTB 10 MX COCTaBY U CTPOCHHUIO K OMPENEIEHHOMY KIIAcCy/TpyIle COeAUHEHUN (yrIeBOJOPOIbI,
KHUCJIOPOJI ¥ a30TCOJIep Kallie COCAMHEHUs, BBICOKOMOJIEKYJISIPHbIE COSIMHEHUS), 1aBaTh UM Ha3BaHUS
no cucreMatudeckoir HomeHkiarype (IUPAC), a Takxke NpuBOAUTHh TPUBUAIBHBIC HA3BaHUS OTAEIBHBIX
OPraHMYECKUX BEIICCTB (ITWJICH, TMPOMMIICH, AaleTHIeH, OJTHJICHTINKOJIb, TJIHICPUH, (EHO,
dbopManbaeru, aneTanbIeruj, MypaBbUHAs KHUCIOTa, YKCYCHas KHCJIOTa, OJEHMHOBAas KHUCIOTA,
CTeapUHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmal, LEeJIJI0I103a, [NIULKH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEICISITh BUIBI XHMHUYECKOM CBSI3H B OPTraHUMUYECKUX COCTUHEHHSIX
(oMHApHBIC U KPATHBIC);

C(bOpMI/IpOBaHHOCTB YMCHUA MPUMCHATDH HOJIOKCHUA TCOPHUU CTPOCHUA OPraHUYCCKHUX BCIICCTB A.
M. EYTJIepOBa JJIA OOBSICHEHHS] 3aBHCHMOCTH CBOICTB BCIICCTB OT HMX COCTaBa W CTPOCHHUS; 3aKOH
COXpaHCHHA MACChI BCIICCTB,

C(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUYCCKUE
CBOMCTBA THIMYHBIX IPEACTABUTEICH pPa3IMUHBIX KJIACCOB OpPraHMYECKHX BEIISCTB (METaH, 3TaH,
STUJICH, TPOINWJIEH, amneTuieH, OyramueH-1,3, wmerwnOyranuen-1,3, O€H305, METaHOJ], JTAaHOI,
ATUJICHTIIMKOJb, TIWIEPHH, (EHOJ, aleTalbAeTH, MypaBbUHAs M YKCYyCHas KHCIOTHI, TJIIOKO03a,
Kpaxmall, IeJITI0I03a, aMUHOYKCYCHAsI KUCIIOTa), WLTIOCTPUPOBATh TEHETUYCCKYIO CBSI3b MEXITy HUMU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb HCTOUHUKHU YIIIEBOJOPOJHOTO ChIpbi (HE(TH,
MPUPOJAHBIN Tra3, yroib), CHOCOOBI HMX MepepadOTKM W MNPAKTUYECKOE NPUMEHEHHE IPOJYKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYMCICHHS MO XMMUYECKUM YPAaBHEHHUSM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA MM IPOAYKTa PEAaKLUU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 VCXOHBIX BELIECTB
WM MIPOJIYKTOB PEaKIUN);

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BJIaACTH CHUCTEMOM 3HaHMH 00 OCHOBHBIX MCTOAAax HAYYHOI'O
IMO3HaHMWs, WCIIOJB3YCMBIX B XMMHU HPU U3YUYCHUU BCUHICCTB U XUMHUUYCCKUX SIBIICHHUI (Ha6n1011eH1/1e,
HU3MCPCHUC, SKCICPUMCHT, MO,Z[C.HI/IpOBaHI/IC), HUCIIOJIb30BaTh CHUCTCMHBIC XHMUYCCKUC 3HAHUA OJIA
MIPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX JMXHM3HCHHBIX CHUTyalHUAX, CBA3aHHBIX C BCHICCTBAMHU U HX
IMPUMCHCHUCM;,



c(hOpMHUPOBAHHOCTh yMEHHH COOJIIOAAaTh TIpaBWja IMOJB30BAaHUS XHUMHYECKOW TMOCYION H
7a00paTOpPHBIM O0OpYJOBAaHWEM, a TaKXKe TMpaBWiIa OOpaleHUs C BEIIECTBAMH B COOTBETCTBUHU C
HWHCTPYKIUSAMMU 110 BBIIIOJITHCHUTO J'Ia60paT0pHLIX XUMHNYCCKHUX OIIBITOB,

cOPMUPOBAHHOCTh ~YMEHHM IUTAHUPOBATh W BBINOJNHATH XUMHUYECKHH  AKCIIEPHUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB IPU HATPEBAHUHU, MOTYUCHHUE STUICHA U U3yYCHHE ero CBOMCTB,
KayeCTBEHHBIC PEAKIIMM OPraHUYECKHX BEUIECTB, JCHATypalus OEJIKOB NpU HArpeBaHWU, I[BETHHIC
peakiuu OelKOB) B COOTBETCTBUU C IIPABUJIAMU TEXHUKH 0€30MaCHOCTU MPU OOpaIeHUH C BEIIeCTBAMU
U 1a60paTOPHBIM 00OPYAOBAaHHEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO IKCHEPUMEHTa B (Gopme
3aliCH YpaBHEHUN COOTBETCTBYIOIIUX peakuuii W (HOpMyIHpOBaTh BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh ~YMEHUH KPUTHYECKH AaHAIM3HPOBATh XHUMHYECKYI0 HH(OpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nundopmarmu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHUI COOIIOAATH MPaBUIA SKOJIOTUYECKH LEIeCO00pa3HOro MOBEICHUS B
OBITY U TPYJOBOH AEATENbHOCTH B LIEJIAX COXPAHEHHS] CBOETO 3J0POBbS U OKpYXKarolled MpUpoIHON
Cpelbl, OCO3HaBaTh ONACHOCTh BO3JEWUCTBUSA Ha KMBBIE OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX
BellecTB, NoHuMas cwmbicn mnokazatens IIJIK, moscHsaTe Ha mnpumepax crnocoObl YMEHBIICHHS U
MIPEIOTBPALEHHS UX BPEIHOTO BO3AECHCTBUS HA OPIraHNU3M UYEJIOBEKa;

JJIA o6yqa10m1/1xcsl C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbiA: YMCHHUC IPUMCHATb 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUSA BCUICCTB U XUMUYICCKUX HBHGHHﬁ;

JUIS CJETbIX W CIa0OBHAAIIMX OOYdYaIoIIUXCs: YMEHHE HCIIOJIb30BaTh pPelbe(hHO-TOYCUHYIO
cuctemy ob6o3nauenuit JI. bpaitns nyis 3anucu XuMmudeckux Gopmyi.

11 KJIACC
Hpe,[[MeTHbIe PE3YyJIbTaTbl OCBOCHUA KypCa ((0611185{ H HCOPraHHUYCCKasd XUMUS» OTPAKAIOT:

Cc(OPMHUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKOH COCTaBIIAIOLIEH eCTeCTBEHHO-HAyYHOH
KapTUHBI MUpa, POJIM XUMHUH B TIO3HAHUHU SIBJIEHUN TPUPOJIbI, B GOPMUPOBAHNUN MBIIIJICHUS U KYJIbTYpHI
JMYHOCTH, €€ (YHKIHMOHAIBHON I'pPaMOTHOCTH, HEOOXOIUMOM Ul peIIeHUs] MPAaKTUYECKUX 3agad U
9KOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

BJIAJICHUE CHCTEMOW XMMHYECKHUX 3HAHUM, KOTOPAs BKJIKOYAECT: OCHOBOIIOJIATAIOLINE TMOHITHS
(XMMHUYECKHil 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JJIEKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJIEHTHOCTh, 3JEKTPOOTPULATENLHOCTh, CTENEHb OKUCIIEHHS, XUMHUUYECKasi CBA3b
(xoBaJIeHTHAas, MOHHAs, METAJJIMYECKasl, BOJOPO/IHAs), KPUCTAJUIMUECKasl peII€TKa, TUIIbI XUMUYECKUX
peakuuii, pacTBOp, DJIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, IIEKTPOIUTUYECKAS AUCCOLMALNS, OKHUCIUTEIND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUUYECKOM peakliii, XMMHUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TECOPHS
JJIEKTPOJIUTUYECKON AucCcoLMaluy, nepuoandeckuit 3ako” JI. M. MeHpneneeBa, 3aKOH COXpaHEHHS
Macchl BEIECTB, 3aKOH COXPaHEHMs U IMPEBpALIeHHs] HHEPruu MpH XUMHUYECKUX PEaAKIHIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SA3BIK XHMHHM, MHUPOBO33PEHUYECKHME 3HAHMS, JIEXKAIIUEe B OCHOBE
MOHUMAaHUS TPUYMHHOCTH W CHUCTEMHOCTHM XUMHUYECKHUX SBJIEHUH, (DAKTOJIOTMYECKHUE CBEICHHUS O
CBOMCTBaX, COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIIOJIb30BAaHUH BaKHEHIIMX HEOPraHUYECKUX BEIIECTB
B OBITY U IPAKTUYECKON JAESITETbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTE€pHbIE MPU3HAKM TMOHATUN, YCTAaHABIMBATH MX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOINE ITOHATHS IIPU OIIMCAHUU HEOPTaHUYECKUX BELIECTB U UX
IIPEBPAILCHHI;



c(OpPMUPOBAHHOCTh YMEHHMM HCIOIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHHS (HOpMYI
BEIIECTB W YypPaBHCHUH XHMHYECKUX peakinuii, cucremarnueckytro HoMmeHknarypy (IUPAC) wu
TPUBUAJIBHBIC HA3BAHUA OTACJIbHBIX HCOPIraHNYCCKUX BCIICCTB (yraprIf/'I ras, erIGKI/ICJIbe/'I ra3, aMMHakK,
raméHasi U3BeCTh, HeraméHasi U3BeCTbh, IUThEBAas COJA, MUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpenesaTh BAJIEHTHOCTh W CTENEHb OKUCICHHSI XUMHYECKHX
AJIEMEHTOB B COEIUHEHHUSX PAa3JIM4YHOrO0 COCTaBa, BUJ XWMHUUYECKOW CBS3M (KOBaJCHTHAs, MOHHAs,
MeTaJlJIN4ecKasi, BOJIOPOAHAS) B COCTUHEHUSX, TUIl KPUCTAIITMYECKON PEIIETKH KOHKPETHOTO BELIECTBA
(aToMHasi, MOJIEKyJIApHAsi, HMOHHAs, METa/NIMYecKasl), XapakTep Cpeabl B BOAHBIX pacTBOpax
HEOPraHNYECKUX COECTMHEHMUI;

c(hOpPMUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MPHUHAJUICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HX
COCTaBY K ONpEIeNEHHOMY KJIacCy/Tpylne COeUHEHUH (IIPOCThIe BEIIECTBA — METAJUIbl M HEMETAJLIBI,
OKCH/JIbI, OCHOBAaHHUsI, KUCIIOTHI, aM(PpOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI pacKpbiBaTh CMbICH Nepuoaudeckoro 3akoHa [I. WM. Menzaeneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepmonnueckoii cucrembl xumuueckux siemeHToB J[. . Menneneera,
UCIIONIb3Ysl TOHATHS «S-, P-, O-3JEeKTPOHHBIC OPOMTANIN», «IHEPIETHUCCKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKUX 3JEMEHTOB M HMX COCIAMHEHUN MO IepuojaM M
rpynnam Ilepuoauueckoit cucreMmsl xumMuieckux 3iueMeHToB Jl. . Menneneesa;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHYECKHE CBOWCTBA
HCOpI‘aHI/I‘IGCKI/IX BCIICCTB pa3JII/I‘~IHI>IX KJIacCOB, HOIITBep)KI[aTI) CYIIIGCTBOBaHI/Ie FeHeTquCKOﬁ CBs3HU
MEXJy HEOPraHWUYECKHMMH BEIIECTBAMU C IIOMOIIbIO YPAaBHEHUH COOTBETCTBYIOLIUX XHWMHUYECKHX
peaKuuii;

cOPMUPOBAHHOCTh YMCHHS KIACCH(PUIIMPOBATH XUMHYCCKHE PEAKIHH TI0 Pa3InIHBIM
MpU3HAKaM (YUCITy U COCTaBY pEarupyrollux BEHIECTB, TEMIOBOMY 3(P(EKTy peakiuu, U3MEHEHUIO
CTETeHeW OKUCIICHUS IIEMEHTOB, 0OpPaTUMOCTH PEAKINH, YUACTHIO KaTaan3aTopa);

c(OPMHPOBAHHOCTh YMEHMH COCTABIATh YPAaBHEHMsI PEAKUUN pa3IMYHBIX THIIOB, MOJHBIE U
COKpalI€HHbIE YPAaBHEHUS peakluii HOHHOIO OOMEHa, yUMThIBasl YCIOBHSI, IPU KOTOPBIX 3TU pEaKluu
UIYT 10 KOHIIA;

C(bOpMHpOBaHHOCTB y'MeHI/Iﬁ NpoBOAWUTL PCAKINH, HNOATBCPIKAAOIIHNC KauyeCTBEHHBIN COCTaB
PA3JIMYHBIX HCOPraHMYCCKHUX BCHICCTB, pPacCliO3HABATL OIIBITHBIM HyTeM HOHBbI, MNPUCYTCTBYIOIIIUC B
BOIOHBIX paCTBOpAX HCOPTraHUYCCKUX BCUICCTB;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbIBaATh CYIIHOCTb OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
oCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca dTUX peaKHHﬁ;

c(OPMUPOBAHHOCTh YMEHHHA OOBSCHATh 3aBUCHUMOCTh CKOPOCTH XWMHYECKOM pEaKIHMH OT
pa3IUYHBIX (DAKTOPOB; XapakTeP CMEIICHHS XMMHYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BozaeiictBus (mpunuun Jle [larense);

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ XapaKTCPU30BaATh XUMHUUCCKHE IMPOLCCCHI, JIC)KAINIUC B OCHOBC
MPOMBIIIJICHHOI'O MMOJTYYCHUA CCpHOfI KHCJIOTBI, aMMHaKa, a TaKxXK¢C C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ
00 O6H_[I/IX HAaYYHBIX IMMPUHOHIIAX 1 SKOJIOTHYCCKUX HpO6J’I€MaX XUMHUYCCKOI'O IMMPOMU3BOJCTBA,



c(OpPMUPOBAHHOCTh YMEHUI NMPOBOJUTH BBIYMCIEHUS C HCIIOJIB30BAHUEM IOHSTHUS «MaccoBas
JOJ7ISl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOUICHHM Tra30B MPU XUMHYECKHX PEaKIUsAX, MAaCChI
BEIIECTBA MJIM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MIM O00BEMY OJHOTO U3
Y4acTBYIOUIMX B pPEaKlUU BEIIECTB, TEIIOBOro 3¢ ¢ekra peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEHIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHUH;

c(OpPMUPOBAHHOCTh yMEHHW COOJIFO/IaTh MpaBWIA [OJH30BAHUS XHUMHUYECKOM TOCYIOW W
1abopaTopHbBIM 000PYJOBAaHMEM, a TaKXKe IpaBHJia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMU TIO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTH YMEHUH TIAHUPOBATDH U BBIMOJIHATH XUMHUUYECKUN IKCIIEPUMEHT (pa3ioKeHHe
IIEPOKCHJA BOAOPOJA B IPUCYTCTBUU KAaTaau3aTopa, OIPENEICHUE CpPelbl PacTBOPOB BEUIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPA, BIUSHUE DPA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIMM, peaklud HOHHOIo OOMEHa, KaueCTBEHHBbIE PEeaKkUMU Ha cyib(dar-, kapOOHAT- U XJIOpHUJ-
AHUOHBI, HAa KaTUOH aMMOHHS, pELICHHE OHKCIEPUMEHTAJbHBIX 3adau 1o TemaMm «MeTtaisl» U
«Hewmeramibl») B COOTBETCTBUM € NPaBUJIaMH TEXHUKHU 0€30M1aCHOCTH IPpU OOPAIEHNH C BEIIeCTBAMU U
71a00paTOpHBIM 000PYAOBAHUEM, IPEACTABIATh PE3YJIbTAaThl XUMHUYECKOTO 3KCIEpUMEHTa B (Qopme
3allUCH YPAaBHEHMH COOTBETCTBYIOIMX peakuuid Hu (HOpMyaupoBaTh BBIBOJbl Ha OCHOBE 3THX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh ~YMEHUH KPUTHYECKH AHAIM3HPOBATH XHUMHYECKYI0  HH(OpPMAIHIO,
[I0JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHUI COOIIOATh MPaBUJIA SKOJIOTUYECKH LEIeCO00pa3HOrO MOBEACHHS B
OBITY ¥ TPYJIOBOMN JI€ATEIHHOCTH B LEISIX COXPAHEHHUs CBOETO 37I0POBBSl U OKPY)KAIOIIEH MPUPOTHOM
Cpelibl, OCO3HABaTh OMACHOCTH BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [1/IK, moscHATh Ha mpuMepax cHocoObl YMEHBIIEHUS M MPEIOTBPALICHHUS HX
BpPEHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa;

JJIA o6yqa10mnxc;1 C OI'paHUYCHHBIMU BO3MOKXHOCTAMU 3J0POBbA: YMCHHUC IIPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJAAX IMMO3HAHUSA BCUICCTB U XUMUYICCKUX HBHCHHﬁ;

JUIA CHEeNbIX M CIa0OBHIAMIMX OOy4aroIIMXCs: YMEHHE HCIOJb30BaTh pelbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins m1s 3anucu Xxumuueckux Gopmyi.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Her/|| HaumenoBaHue pa3nenoB u KomnuectBo uacos ‘ DNEeKTPOHHBIE
TEM TpOrpaMMBl Beero |[Konrponshsie|Tlpaxruueckue]| _(HbpoBbIe)
paGOTEI pPaGOTEI o0OpasoBarebHbIe
pecypchl

Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUHM ‘

1.1 |IIpeamer opraHHUYECKOM 6
xumuu. Teopus cTpoeHUst
OPraHUYECKUX COCTUHEHUIN
A. M. Bytneposa

‘HTOFO 0 pasaeny H 6 H ‘

‘Pasne.ﬂ 2. YreBoaopoabl ‘

2.1 |[IpenenbHBIC YTICBOIOPOIBI 5
— aJIKaHbI




Het/|| HaumeHoBanue pa3aenos u KonnuectBo yacos ‘ ONEeKTPOHHBIE
TEM IPOTPaMMBI Beero [Kontponsusie|[Ipaktuueckue|| _(WPposbie)
paGOTEI paGOTEI o0Opa3oBaTeNbHbIC
pecypchl
2.2 ||HempenenbHbie 10 1
YIIIE€BOAOPOMABI: aJIKEHBI,
aJKaJMEHbI, ATTKUHBI
2.3 ||Apomaruueckue 5
YTIIE€BOAOPOIBI
2.4 |[[IpupoaHbIe HCTOYHHUKH 3 1
YIJII€BOIOPOAOB U UX
nepepaboTka
‘I/ITOFO 0 pa3aeny “ 23 “ ‘
‘Pa:men 3. Kucjiopoacoaep:xaimue opraHuvdecKue coeIMHeHm st ‘
‘3.1 HCHI/IpTBI. ®enon H 8 H H H ‘
3.2 ||Anpaeruast. KapooHOBEIE 10 1
KUCTOThI. Cll0KHBIE YPUPBI
33 |Yraesonst | | |
‘I/ITOFO 0 pazzaeny H 25 H ‘
‘Pame.ﬂ 4. A3oTcoaep:kalie OpraHuvdeckue coeMHeHus ‘
4.1 ||AMuHBI. AMUHOKHCIIOTEHI. 8
benku
‘I/ITOFO 0 pasaeny H 8 H ‘
‘Pame.ﬂ S. BeICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
5.1 |[Lmactmaccel. Kayaykwu. 6
Bomokna
‘I/ITOFO 10 pasjeny H 6 H ‘
OBUIEE KOJIMYECTBO YACOB | 68 2 2
I10 ITPOT'PAMME
11 KJIACC
Het/ HaumenoBanue KonnyectBo yacos ‘ DJNEeKTPOHHBIE
pasneios n TEM Beero || Kontponshbie | Hpakruueckne | (HdpoBEe)
MPOrPaMMBbI paBOTHI pPaBOTHI o0pa3oBaTeNbHbIe
pecypcsl
Paznen 1. Teopernueckne 0OCHOBBI XUMUM ‘
1.1 ||Ctpoenue aToMOB. 6
Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKHX 3JIEMEHTOB
/. 1. MenneneeBa
1.2 ||Ctpoenue BeecTBa. 10

MHoroo6pasue BeecTB




Het/ HanmenoBanue ‘ KonnuecTBo yacos ‘ ONEeKTPOHHBIE
pa3/iclIoB 1 TEM Beero || Kontponshbie || Ipaktuueckne | (WHPpoBsIe)
IPOrpaMMBbI paBOTHI pPaBOTHI oOpa3oBaTenbHbIC
pecypchl

‘1.3 HXI/IMI/I‘IGCKI/IC peakmuu H 12 H 1 H 1 H ‘
‘I/ITOFO 0 pa3aeny H 28 H H H ‘
‘Pawe.ﬂ 2. Heopranmueckasi XuMusi ‘
2.4 |Moram [ | T 1 ] |
‘2.2 HHeMeTaJIJIH H 15 H 1 “ 1 H |
2.3 ||CBs3b HEOPraHUYECKUX )

U OPraHUYECKUX

BEIIIECTB
‘I/ITOFO 0 pa3aeny H 35 H “ H |
‘Pa:men 3. Xumus ¥ KU3Hb ‘
‘3.1 HXI/IMI/IH U )KU3Hb H 5 H H H ’
‘I/ITOFO 10 pasjeny H 5 H ’
OBUIEE KOJIMYECTBO 68 2 3

YACOB II0 ITPOTPAMME
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