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PaGouass mporpamMMa y4eOHOH OUCHMIUIMHBI «XHUMMs» paspaborana Ha ocHose OI'OC
cpennero obuiero obpasoBanusi (yTB. mpukazoM MuHucTepcTBa oOpazopaHus u Hayku PO ot
17.052012 r. No 413 B pen. or 29.06.2017 r.) m Ha OCHOBE IPHMEPHOH IPOTrPAMMEI
obweobpazoBare/ibHol  yueGHONW  gHCHMIUIMHBL  «XuMus» A0 Ipo(ecCHOHANbHBIX
oOpasoBaTe/ibHLIX  Opravuzaumi, onobpenxoit Hayuno-meromuueckuM coseToM  LlenTpa
npogeccuonanmsuoro obpazoanus OI'AY «OUPO» u pexomennoBannoi s peanusanuu HIICC3
CIIO na 6a3ze ocHOBHOro obLiero o0pa3oBaHMs C IOJyYEHHMEM CpejiHero obiero obpasoBaHusl,
rporoxost Ne 3 ot 21.07.2015 r. (yrounenust: mpotokoi Ne 3 or 25.05.2017 u HMIT ot 11 oxrs16ps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom TTOOII cpenuero obuiero odpazoBaHus, 040OpeHHOH
pewteneM GYMO 1o obiuemy obpasosanuio (nportoxoi ot 28 wmions 2016 r. Ne 2/16-3) mno
cnenuansaoctu CIIO

20.02.04 «Iloxxapnast 6€30MaCHOCTBY»

Kadenpa-pazpadorunk: Kosuie/Hk HHHOBAIMOHHEIX TEXHOJIOTHH U NpeAnpuHuMaTenscrsa Bal'y.

Pabouyto nporpammy cocrtasuii: Kypuasuna [.H. ////}///a — x.T.H npenonasarens KUTII Bal™Vy.

Paboyas nporpamMma paccMoTpeHa W 0J0OpeHa Ha 3aceHaHHH y4eOHO-METOIUUYECKOH KOMHCCHU
KHUTII Bal'Y

npoToxoJ No / OT « j/ » l?%%%ﬂﬁ%/ 2020 rona
7

g \Z
Hupexrop KUTIT BnI'Y [éé/ H.E. Muinynuna

[Iporpamma nepeyTeepskaeHa:

Ha yueOHBIH roJ1, IpPoTOKOJ No oT

Jupextop KUTII Bal'y H.E. Muntynuna

[Iporpamma nepeyTBepKaeHA:

Ha yueOHBIH roj, mpoToxos Ne oT

Hupexrop KUTIT Bal'y H.E. Mumynuna

Ilporpamma nepeyTBepK/ieHa:

Ha y4eOHblii rot, mporoxoin Ne oT

Hupexrop KUTIT Bnal'Y H.E. Mumynuna
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1. IACHOPT PABOYEM ITPOI'PAMMBI YYEEHOM TUCITATIIAHBI

1.1. O6nacty npuMeHeHHs: paboveii nporpamMmbi

Pabouas  mporpamma  ofmieoOpazoBarenbHOM — yueOHONH — AMCLMIUIMHBL  «XUMHSI»
npeAHa3HayeHa JUisi M3YUCHHs XHUMHUM B MPOQEecCHOHANBHBIX 00pa3oBaTCIbHBIX OPraHU3aLlUsX,
peanusyromMx 0o0pa3oBaTeNbHYI0 TNporpaMMy cpeaHero obuero o0Opa3oBaHHsS B Ipenenax
ocsoenust IIIICC3 CIIO na 6aze ocHoBHOro ofuiero o0pa3oBaHus MO CHELHATBHOCTH
texunueckoro npopuis CI10

20.02.04 «Iloxxapuast 6e30macHOCTH»

1.2. MecTto y4eOHOH AUCUMIVIHHBI B  CTPYKTYpEe OCHOBHOM mnpodeccuoHanbuoit
o0pa3oBaTeNbHOM NPOrPaMMBI

YuebHas JUCHUIUINHA « XUMHESI» SIBISIETCS. Y4eOHBIM PEIMETOM I10 BRIOOPY U3 00sI3aTeNbHOM
npeamerHoi obnactu «EctectBennsie Haykmy OI'OC cpennero obiiero o6pazoBanusi.

1.3. Hean 1 3aga4u y4eGHoil JHCHHMILMHBLI — TPEOOBAHUSA K PE3yJbTATAM OCBOCHHS Y4eOH O
AHCHHILIUHBI

Coaepxkanune paboueit rporpaMmbl «XUMHs» HaNpPaBIeHO HA JOCTHIKEHUE CJIEIYIOMIUX
neJiei:

e (opmupoBaHue y oOy9alOWIMXCS YMEHHUSI OIEHHBATh 3HAYMMOCTH XMMHYECKOTO 3HAHUS IS
KQKJIOTO 4eI0BeKa;

e (opmupoBaHue y 0OyJAIOMMXCS HETOCTHOTO TIPEICTABIEHUS O MUPE ¥ POJIA XMMUM B CO3JIaHUH
COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTMHBI MHpPa; YMEHHS OOBSCHATH OOBEKTHI W MPOLECCHI
OKpYy>Kalolel NeHCTBUTENLHOCTH: IPUPOAHOH, COIMANBHOMN, KYNBTYPHOH, TEXHUYECKOH Cpelbl,
UCIIONE3Ys ISl 3TOTO XMMUYECKHAE 3HAHUS,

® pasBuUTHE y OOydJaroOlUXCsl yMEHHH pasinyaTh (PakThl W OIEHKH, CPABHHUBATH OLIEHOYHBIE
BBIBOJBI, BUJIETH UX CBA3L C KPUTEPHAMH OLIEHOK U CBSI3b KPUTEPHEB C ONPEIEICHHOH CHCTEMOM
LieHHOCTEH, (popMyINpOBaTh U 0OOCHOBKIBATE COOCTBEHHYIO IIO3UIHUIO;

e npuobperenre  00YUAIOWIMMMCS  ONBITA  pasHOOOPAsHOM  [EeATEILHOCTH, IIO3HAHHS |
CaMOIIO3HAHMSL, KIIIOUEBBIX HABbIKOB, MMEIOLUMX YHUBEPCAJIbHOE 3HAYCHUE JUI Pa3InYHBIX BHIOB
ACSITCIBLHOCTH (HABLIKOB pelieHus podiieM, NPUHSTHS PeLICHHM, NOUCKa, aHain3a u 00paboTKu
MH(OPMALMH, KOMMYHUKATHBHBIX HABBIKOB, HABLIKOB M3MEPEHHUIl, COTPYIHMYECTBA, GE30IACHOr0
o0palleHus ¢ BEIIECTBAMHE B TIOBCEAHEBHOM JKU3HHM).

Ocpoenue conepxanust y4eOHOM IMUCHMIUIMHBL «XUMHA», 0OECIEUrBACT NOCTIIKEHUE
CTYJIEHTaMH CIIELYIOIIUX Pe3yJbTATOB:

®  JIUYHOCHIHBIX:

— UYBCTBO I'OPJOCTH M YBAKEHUS K UCTOPHH M JOCTHIKEHUSM OTCUECTBEHHON XUMHUYECKON HAYKHU;
XUMHUYECKH IPAMOTHOE MOBENEHUE B IPOPECCHOHAIBLHON AESTEIBHOCTH U B OBITY IpH 00palieHun
C XUMHYECKHUMH BELLECTBAMU, MaTepHallaMH U MPOLIECCAMH;

~ TOTOBHOCTb K IHPOJOJDKEHMIO 00pa3oBaHMs M IOBBIICHHS KBalupuKauuu B H3GPaHHON
Npo(ecCHOHANLHON NEATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POIM XMMHMUYECKHX KOMIIETEHIH B
TOM;

— YMCHHE HCIOJb30BaTb JIOCTHIKCHUS COBPDEMEHHOH XMMHUYECKOH HAyKH H XUMHYECKUX
TEXHOJIOTMH  JUT  TNOBBIIIEHUsI COOCTBEHHOTO HMHTEIUICKTYANBLHOTO pAa3sBUTHS B BLIOpAaHHOM
npo(hecCuOHaNbHOMN AeATEILHOCTH;



L4 Memanpe()memn bix:
— HCIOJIb30OBAHUE PaslItdHBIX BHI0B MO3HaBaTEAbHOM ACATCIBHOCTH u OCHOBHBIX

MHTEIIEKTYaNbHBIX ONeparuil (MOCTAHOBKYM 3aiaud, (OPMYIHPOBAHMS THIIOTE3, aHAIM3A U
CHHTE3a, CpaBHEHHsI, 0000IIEHH s, CHCTEMATH3AIMH, BBISIBICHUST IPUIMHHO-CIICACTBEHHBIX CBA3EH,
TMIOMCKA anaoros, (JopMyJIHPOBAHMS BHEIBOJOB) JUISA PEIISHHMS MOCTABICHHOM 3a1a4uu, IPUMEHEHNE
OCHOBHBIX METOJO0B MO3HAHUS (HAOJIONCHHUS, HAYIHOIO SKCHCPUMEHTA) Iyl H3YUEHUS PasIMUHbIX
CTOPOH XUMHYECKHX OOBEKTOB M TIIPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOAUMOCTE
CTaJIKMBATBCS B IIpodeccuoHansHo chepe;

— HCTIOJIb30BAHME Pa3IMYHLIX MCTOYHHMKOB Il HONYYCHHS XUMUYECKOH HH(OpPMAIMH, YMEHHE
OLCHUTH €€ JIOCTOBEPHOCTH 1JIsl JOCTHIKEHUS XOPOLIHX PE3yNbTATOB MpodeccHoHanbHOM chepe;

*  HPEOMEHIHbIX:
— PpacKpbIBaTh Ha MpUMepax pojib XMMUH B (DOPMUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBEI MUpa
U B [IPAKTUYECKOHN NEATEIIBHOCTH YEJIOBEKA,
— JEMOHCTPHUPOBATh Ha MNpHMEpax B3aMMOCBA3b MEXIY XUMHEH W JAPYTMMU €CTECTBEHHBIMU
HayKaMH;
= PacKpbIBaTh Ha MPUMEpax MOJOKEHHs TEOPHH XUMHUYeckoro crpoenus A.M. ByTieposa;
— mnouuMmarh (usnyeckuit cmeicn Ilepuommueckoro 3axona J[ .M. MeHneneeBa U Ha €ro OCHOBE
OOBSACHATL 3aBUCUMOCTH CBOMCTB XHMHYECKHX OJIEMEHTOB W OODPA3OBAHHBIX MMM BEIECTB OT
DJIEKTPOHHOTO CTPOCHUS ATOMOB;
— 0OBACHATH NPUYUHBI MHOT000Opa3Usl BELIECTB HA OCHOBE OOIIMX HPEJICTaBIeHHH 06 X cocTaBe
U CTPOCHHH;
— TPUMEHAThL MpPaBHJa CHCTEMAaTHYECKOH MEXIYyHApOAHOH HOMEHKJIATYphbl KaK CpeucTBa
pa3InYeHus ¥ UACHTH(HKALMY BELIECTB [0 X COCTABY ¥ CTPOEHMUIO;
— COCTaBJISITH MOJICKYJISIDHBIE M CTPYKTYPHbIE (JOPMYJIbI OpraHUYeCKHX BELIECTB KAaK HOCHTENeH
HH(pOPMALMK O CTPOEHUH BELIECTBA, ro CBOMCTBAX W NPUHAIJIEXHOCTH K OMpEeIeNeHHOMY KIaccy
COCJIMIEHNH;
— XapaKTepu30BaTh OPraHUUCCKHE BEIIECTBA 10 COCTaBY, CTPOCHHMIO U CBOWCTBAM, YCTAHABJIMBATD
NPUYUHHO-CIIEICTBEHHBIC CBSI3H MEXIY NaHHBIMH XapaKTEPUCTHKAMHU BEIECTBA,
— NPUBOAMTE IPUMEPBI XUMMUYECKHX PEAKLIMM, PAaCKPBIBAIOIIMX XapaKTepHble CBOMCTBA TUITMYHBIX
IIPEACTaBUTENICH KNAaCCOB OPraHMYecKMX BEIIECTB C LENbI0 MX HIEHTHPHKAUMH ¥ OOBICHEHUS
001aCTH NPUMEHEHUS;
— NPOTHO3MPOBATh BO3MOXHOCTEL IPOTEKAHMSA XUMHMUYECKHX peaxiuil Ha OCHOBE 3HaHMH O THIax
XHMHYECKOH CBSA3M B MOJIEKYJIaX PEareHTOB M HX PEaKIIMOHHOM CIIOCOOHOCTH;
— HCIIONb30BAaTh 3HAaHHMS O COCTABE, CTPOCHUM M XHMHYECKHX CBOMCTBAX BEIUECTB JUIS
Oe30macHOro NPUMEHEHHS B IPAKTHUECKOH AESTENLHOCTH;
— HPUBOJUTL IPUMEPHl MNPAKTHYECKOTO HCIOJIL30BAHMS IPOILYKTOB IiepepaboTku HedTH u
IPUPOJHOTO rasa, BLICOKOMOJICKYISPHBIX COCAMHEHMH (MOJMAITHIIEHA, CHHTETHYECKOrO KaydyKa,
aleraraoro BOHOKH&);
— TNPOBOJUTE ONBITHI [10 PACITO3HABAHWIO OPIraHHYECKMX BEILECTB: IVIMIIEPHHA, YKCYCHON KHCIIOTHI,
HETIPEACNLHLIX  JKMPOB, TJIIOKO3bI, Kpaxmaia, OeNKOB — B COCTaBe MHIIEBBIX NPOAYKTOB H
KOCMETHYECKUX CPEJICTR;
— BJAACTb IMpaBWIaMH H npuemaMmu 0Oe3ornacHod paboThl ¢ XMMHYECKMMH BEIIECTBAMU U
11a60paTOPHBIM 000PYIOBAHUEM;
— YCTaHaBJIMBaTb 3aBHUCUMOCTH CKOPDOCTH XHMHUYECKOM peakLMM M CMELIEHUS XUMHUYECKOTro
PaBHOBECHs OT Pa3JIHYHBIX (PAKTOPOB C LENBIO OMPENCNICHHS] ONTHMATBHBIX YCIOBMI MPOTEKAHHS
XMMHUYECKUX MPOLIECCOB;
~ TPUBOJHUTH IMPUMEPLI THAPOJIHN3a COJEH B MOBCEIHEBHON KU3HM YEIIOBEKA,
— MPUBOIUTL IPUMEPB!  OKHCIHTEJIbHO-BOCCTAHOBUTEIBHBIX  peakiuif B OpPHPOJE,
IIPOU3BOJICTBEHHBIX IPOLIECCaX M KU3HEAES Te/IbHOCTH OPraHU3MOB;



— NPUBOAMTHL NPUMEPbl XMMMUYECKHUX PEaKLMi, pacKphIBAIOLIMX OOIIME XUMUYECKUE CBONCTBA
HPOCTLIX BCIUCCTB — METAJIJIOB U HEMETAJIJIOB,

~ TIPOBOJUTH pacueThl HA HAXOXJICHHE MOJCKYIIpHOX (GOpMyNBl YIIIeBOJAOPOJA IO HPOLYKTAM
CropaHusl ¥ IO €ro OTHOCUTEIBbHOH IJIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOASUIUX B €ro
COCTaB;

~ BJIAJETh NpaBUIaMd 0Oe30MacHOro oOpalleHuss ¢ €JKUMH, TOpPIOYMMH U TOKCHYHBIMH
BEILECTBAMU, CPEICTBAMH OBITOBOW XHUMHU;

~ OCYWIECTBIATL IIOMCK XHUMHYecKOH HHQOpManuu IO Ha3BaHWAM, HICHTH(HUKATOpaM,
CTPYKTYPHBIM (hOPMYJIaM BELLECTB;

— KPUTHYECKH OIIEHMBATL M HMHTEpIPETHPOBATh XHUMUYECKYIO HMH(OpMAaNMIO, COIEpKalryiocs B
cooblenusx cpeicTB MaccoBoi nHpopmaluu, pecypcax MuTepHeTa, HayYHO-TIOMYIISPHBIX CTAThIX
C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIEJISIX BBISIBJICHUS OLIHMOOYHBIX CYMXICHHMH
1 (HOpMHPOBAHUS COOCTBEHHOU TO3UIIHM;

— MPEACTaBJIAThL IYTH pelleHHs TI100albHBIX MPOOJEM, CTOSIIUX [epell UeNOBEUCCTBOM:
OKOJIOTUUECKHX, JHEPIETHYECKHX, CHIPBEBBIX, H POJIb XUMHUH B PEIICHUU THX TPOGIIEM.



2. CTPYKTYPA U COJAEP)KAHUE YUYEGHOM JUCITUILINHEBI

2.1. O6bem yueOHOM AUCHUILIMHBI H BUBI y4e0HOi#i padoThI

Bun yuebuoit paboTsl O0BeM 4acoB
O6beM 00pa3oBaTeILHONH NPOrPAMMBI Y4eOHOM U CHUILIMHBI 99
B TOM HHCJIE:
TeopeTHyecKkoe o0yueHue 22
siaboparopHble paboThl (eciiu npedycmMompeno) 44

NPAKTHUECKUE 3aHATHS (eciu npedycmMompeno) -

WHIAUBUIYaJIbHBIH POEKT (ec/iu npedycmompeno) -

KOHCYJIbTAllH -

camocTosTeNIbHas paboTa 0byuaromerocs (BCero) (eciu npedycmompeno) 33

B TOM 4YuCJIC!

caMoCTosITe/IbHas paboTa HaJl HHAUBUAYaJIBHBIM [IPOEKTOM (ecau -
npeoyCcMompero)

Ilpomexxyrounan atrecrauus (Jughpepenyuposanneiii 3auém) -
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJI0B YUEFHOM JEATEJLHOCTH

CTYAEHTOB.

COIEPXAHUE
OBYYEHM A

XAPAKTEPMCTUKA OCHOBHbIX BUIOB IEATEJIBHOCTH
CTYIEHTOB (HA YPOBHE YUESHBIX JTEMCTBUN)

Baskueiimue
XHMHYECKHE
TMOHATHSA

YMeHue OaBaTh OIpenelieHHE H ONEePHPOBATH CHEAYIOIIUMH XUMHUYECKHMHU
NOHATHSMM: BELIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYIa, OTHOCHTENILHEIE
aTOMHast U MOJIEKYJSpHasi MacChl, MOH, aJUIOTPOITHS, H30TOINEBI, XHMHYecKas
CBSI3b, DJIEKTPOTPULATENBHOCTb, BAJCHTHOCTh, CTENEHb OKHUCIEHUS, MOJb,
MOJISIpHAsT Macca, MOJIAPHBIH 00BEM ra3000pa3HbIX BEILECTB, BEILECTBA
MOJIEKYJISIDHOTO W HEMOJIEKYJIIDHOTO CTPOEHMsl, PACTBOPBI, 3JIEKTPOIUT M
HEDJIEKTPOJIUT, DJIEKTPOJIMTHYICCKAS AUCCOoIHaLIHsI, OKHCJIIMTEIIb u
BOCCTAHOBUTEJIb, OKMCJIEHME M BOCCTAHOBJEHHE, TEIUIOBOH 3((EKT peaxuuu,
CKOpPOCTB ~ XHMHMYECKOHW  peaKkuuM, KaTalu3, XHMHYECKOE paBHOBECHE,
YLIIePOJHbIH CKeNeT, (yHKUHMOHANbHAS TPYIIa, H30MEPHs, TOMOJIOTHS

OcuoBubIe 3aK0HBI
XHMHUHU

DopMyJIHpOBaHKE 3aKOHOB COXPAHEHHs MAcChl BELIECTB U TIOCTOSHCTBA COCTABA
BCILECTB. Y CTAHOBKA NPHMYUHHO-CIEICTBEHHOM CBA3H MEXIY COAEPIKAHUEM ITUX
3aKOHOB ¥ HalMCaHWEM XUMHUYECKHX (OpPMyNT W ypaBHeHHMH. YcraHoBKa
OBOJIIOLIMOHHON CYIIHOCTH MEHJENEEBCKOH U COBPEMEHHON (HOPMYIUPOBOK
nepuoauyeckoro 3akona J.M.MenneneeBa. O0BsCHeHHE (PUIHUECKOIO CMBICHIA
CHUMBOJIMKH NMEPHOAMYECKON TabJIUIBl XUMHYecKuX smementos I.M.Menneneesa
(HOMEpOB dJIEMEHTA, IIePHOia, IPYIIIE) ¥ yCTAHOBKA IPHYHHHO-CIICICTBEHHON
CBA3HM MEX(Iy CTPOCHHEM aroMa M 3aKOHOMEPHOCTSMH H3MEHEHHsS CBOMCTB
3JIEMEHTOB M 0O0OpasoBaHHBIX MMM BEIIECTB B NEpPUONaX M  Ipylmax.
XapakTepucTHKa JIEMEHTOB MaJIBIX U BOJILINMX MEPHOJOB 10 UX [TOJOKEHHIO B
ITepuoanueckoit cucreme JI.M.Menesneesa

OcHoBHbIE TEOpUH
XUMHH

VYcTaHoBKa 3aBHCHUMOCTH CBOMCTB XMMUYECKHUX BELIECTB OT CTPOEHUSI aTOMOB
00pa3yIoMX UX XHUMHUYECKHX DIIEMEHTOB. XapakTepHCcTHKa BaXKHEHIIUX THUIIOB
XUMHYECKUX CBII3EH M OTHOCHTEILHOCTH 3TOM TUIIOJOTHH.

OO6bscHEeHMEe 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa MU CTPOEHUS
KPUCTAJUIMYECKHUX PELIETOK.

QOopMyTHPOBKA  OCHOBHBIX  MOJIOYKGHHUIA TEOPHUH  BJIEKTPOJIUTHUYCCKOMH
AUCCOLUALMHM U XapaKTepUCTHKA B CBETE 3TOM TEOPHHM CBOMCTB OCHOBHbBIX
KJIACCOB HEOPIraHMYECKHX COCIHMHEHUIA.

DopMYyIHPOBKA OCHOBHBIX IOJOKCHHH TEOPUH XUMHYECKOTO CTPOCHHS
OpraHvveCKUX COCAMHEHHUHM M .XapaKTEPHCTHKA B CBETE ATOH TEOPHM CBONCTB
OCHOBHBIX KJIACCOB OpPraHUYeCKHX COEIMHEHMN

Basxueimue
Belecrsa u
MaTepUHaJIbl

XapaKkTEePUCTHKA COCTaBa, CTPOCHHsI, CBOKCTB, MOJYYeHHS M IPUMEHCHHS
BaxHeHnx Merawios (IA u II A rpynn, amomusus, xenesa, a B
€CTECTBCHHOHAYYHOM NMpOo(]Ue U HEKOTOPBIX d-3JIEMEHTOB) U MX COSIMHEHUH.
XapaKTepuCTHKa COCTaBa, CTPOCHHsS, CBOWCTB, TOJyYeHHS M I[IPUME- HEHHS
BaxHetmx Hemeramwios (VI A, VIIA, VIA rpymm, a taoke asota n ¢pocdopa,
yriepoja 1 KpeMHHs!, BOJOPOJIA) U UX COENUMHEHUH.

XapakTepuCTHKa COCTaBa, CTPOCHHs, CBOWCTB, MOJYYEHHS M IPUMCHEHUS
B)KHEHLINX KJIACCOB  YIrJIEBOJAOPONOB (4JIKAHOB, LHUKIOATKAHOB, AJKEHOB,
aJIKMHOB, apeHOB) W UX HauboJiee 3HAYMMBIX B HAPOJHOXO3SHCTBEHHOM ILIAHE
npejacraBuTesiei.

AHaNOryyHas XapaKTEPUCTHKA BaKHEHLIMX IpelCTaBHTeNeil APYIHX KIACCOB
OPraHUYCCKUX COEIUHEHUH: METaHoja M 3TaHONA, CIOXKHBIX 3(PUPOB, JKHPOB,
MBUL, IBJIETHAOB ((POPMANbIErUIOB M aueTalblIerhaa), KeTOHOB (aleToHa),
KapOOHOBEIX KHCIIOT (YKCYC- HOM KHCIIOTHI, JUISl €CTECTBEHHOHAYYHOTO IIPOQUIIS
NPECTABUTENEH  IPYrMX KIACCOB KMCIIOT), MOHOCAXapuIoB  (IIIOKO3BI),
AMcaxapuioB (caxaposbl), NOIMCcaXapuoB (KpaxMaia M LeUTION03bl), aHHIHHA,
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AMHHOKHCIIOT, 6GJII(OB, HUCKYCCTBEHHBIX H CHHTCTHUUYECCKHX BOJIOKOH, Kay4yKOB,
nnacrmMmace

XHUMHYECKHIT A3LIK
H CHMBOJIHKA

HMcnonsiosanue B yuyeOHOH 1 MpodecCMOHANBHON NeSTENHHOCTH XUMIYECKUX
TEPMHUHOB M CUMBOJTHKH.

Haspanune u3y4eHHBIX BELIECTB 110 TPUBHAILHOW MM  MEKIYHAPOIAHOM
HOMEHKJIATYPE M OTP@KEHHE COCTaBa OTHX COCAUHEHHH C  IOMOILBIO
XUMHYECKUX (POPMYIL.

OTpa)KeHI/IC XUMHYECKHX TIPOLECCOB € IIOMOIIBLIO ypaBHeHI/Iﬁ XHUMHUYECKHUX
peaxiuit

Xumuueckue
peakuuu

OObscHEHNE CYIIHOCTH XHUMHYIECKAX IIPOLECCOB. Knaccuduxanuss xumuueckux
peaKuHﬁ 10 Pa3IMUIHBIM NIpU3HaKaM: THCITY H cocTaBy HIPpOAYKTOB U peareuTosB,
TeroBoMy a(dexTy, HanpaBieHuIo, (ase, HaIUIHIO Karajauzaropa, U3MEeHeHHIO
CTeMEeHEH OKUCIIEHHs AIEMEHTOB, 00pa3yIONNX BEIIECTBA.

YceTaHoBKa NPU3HAKOB OOIIEr0 W PasiMYHOrO B THIOJIOIHH peakuuy s
HEOPraHWYeCKON U OPraHNu4eCKON XUMHH.

Knaccuduxanuss Bewiects M MpOLECCOB ¢ TOUKH 3PEHUS]  OKUCIICHHUS-
BoccTaHoByieHHs. CoCTaBlieHHE YPaBHCHHM peakiMii ¢ IIOMOLIBIO MeETona
3JIeKTpoHHOrO Oananca.

OO6mbsicHeHnEe 3aBHCHMOCTH CKOPOCTH XHUMHUECKOH peaKkuud H TIOJOXKEHUS
XUMHYECKOI0 PABHOBECHS! OT pa3JIMUHBIX (akTopoB

XuMHYECKHI
IKCNEPUMEHT

Bpinosnenne  XMMHYECKOrO  JKCIEPUMEHTA B IIOJHOM COOTBETCTBHH ¢
npaBuiIaMy OE301aCHOCTH.
Habiuopenue, ¢puxcanud u onucanue pe3ynbTaToB NPOBEAEHHOTO SKCIIEPHMEHTA

XumMudeckas
undopmanus

IlpoBenenne  caMOCTOATENBEHOrO IOWUCKA XUMHUYECKOH MH(pOpMALHH ¢
UCIIOJB30BAHHEM PAa3jIMYHBIX MCTOYHHKOB (HAYYHO-IIOMYJSIPHLIX H3IAaHHH,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa).

Mcrionb3oBanue KOMIIBIOTEPHBIX TEXHONOTHME uis 06paGoTKH U Iepeiadn
XUMUUECKON HH(DOPMALIMH U €€ TIPEACTABICHHS B PA3JIMYHBIX (opMax

Pacuernl no
XHMHYECKHM
dpopmynam
U YPABHEHUSIM

YCTaHOBKa 3aBUCHMOCTH MEXCIy KaueCTBEHHOHW M KOJMYECTBEHHOM CTOPOHAMH
XUMHUYECKHX 0OBEKTOB U IIPOLIECCOB.
Pemenue pacyeTHbIX 3a1a4 O XUMHYECKUM (POPMYIIAM H YPaBHEHHSIM

Ilpoduiabhoe n
npodec-
CHOHAJILHO
3HAYMMOE
cojlepikaHue

ObbsicHeHe XUMUYECKHX SBJCHUM, NMPOMCXONANIMX B HPHPOIE, OBITY U Ha
[TPOMU3BOJICTBE.

Onpenencnue  BO3MOXHOCTEH NpPOTEKAHMA XHUMHYECKHX TpPEBPALLCHHH B
Pas3IMYHbIX YCIOBUSIX.

CobntozieHue paBuil SKOJIOTHYECKH IPAMOTHOTO TIOBENEHHS B OKPYIXKaromei
cpee.

OuenKa BIHAHKA XMMHUYECKOTO 3arps3HeHHs OKPYXKaiolleH cpeibl Ha OpraHu3M
YEeJIOBEKA U JPYrHe JKUBBIC OPraHU3MBI.

CoGmionenue npasui 6e30macHOro 0OpAlIEHHS] ¢ TOPIOYHMH H TOKCHUHBIMHU
BCILIECTBAMM, JJaGOPATOPHBIM 000PYI0BAHHEM.

Tonroroska pacTBOpoB 3a1aHHOM KOHLEHTPALWE B GBITY M Ha IPOU3BOLACTBE.
Kpurnueckas orienka 10CTOBEPHOCTH XMMHIECKOH HH(BOPMALHH,

NOCTYNAIOLIEH U3 pa3HBIX HCTOYHUKOB
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4. YCJIOBMSI PEAJINZALINY YYEBHOM JTACIHUATIIINHBI

4.1. MaTepuanbuo-TexHudeckoe obecneyenue

st peanuzanyy mporpaMMbl yueOHON AUCHUILIHHEI « XMMHSD) TIPEIyCMOTPEHBI CIIEy 0L
CreHaIbHbIe OMEIICHUS:

Kabuner «xumuu», ocHauieHHBIH 00OpPYIOBAHHEM: HARIAONBIMU NOCOOUSMY, BKPAHNHO-
36YKOBLIMU  NOCOOUSMUY,  UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMU  CPeOCMEamMy, TEXHHUUECKUMU
CpeACTBAMHU OOYUEHMsL: MUHUMHO-MAPKEPHOL QOCKOTU, MYLbMUMEOUANPOCKIMOPOM, HOYMOYKOM,
BLIXOOOM 6 UHIMEPHEN.

Jlaboparopusi, ocHallleHHas! HATYpAILHBIMA OOBLEKTAMH, MOJENSIMH, IpHGopamMu i HabopaMu
JJIsL - TIOCTAHOBKM ~ JIEMOHCTPAllUOHHOTO M YYEHHUECKOTO IKCIEPHMEHTA, peakTHUBaMHU U
BCIIOMOTATEIBHBIM 000Dy I0BaHHEM.

4.2. Yuebno-meroanveckoe u HHGOpPMANMOHHOE obecreuenue

4.2.1. KnuroobecneueHHOCTh

Hanmenosaune qurepaTypsl: aBTop, Ha3BaHue, Ton KoanuectBo Hannuue B
BHJ M3AAHMS, H3ATEJbCTBO H3AAHUS IK3EMNJISIPOB J/1eKTPOHHOIi
u3gaHuii B ounbanorexe
oudanorexe Bal'y Bal'y
B COOTBETCTBHE €
droc Coo

OcHoBHas JuTEpaTypa
1. I'abpuessin, O.C. Xumust: 10 xiacc:
OazoBblit yposeHsb: yueduuk / O. C. 2014 49
["abpuensu.- 10-e u3n., crep. - M.: Ilpoda,
192 ¢. ISBN 978-5-358-13216-0.
2. Tabpuensz O.C. Xumumsa: 11 xnacc:
6azoBblif ypoBeHB: yuebmux / O. C. 2014 50
['abpuenan. - 9-e usn., crep. - M.: Jlpoda,
224 c. ISBN 978-5-358-13067-8.
Jonmonnure/bHAN JIHTEPATYpA

I U ) URL:http://znan
. Heopranuueckas xumust: YyeOHoe ium.com/bookre

nocodbue / boromosnona M.B. - M.: Ansdha-M, 2016 d2‘ ho?book=5

MHOPA-M, 336 ¢, 29005

2. XamuroBa A.M. Opranudeckasi XuMus ajis i,

cryaenroB CIO: yuebnoe nocodbue/ 2016 [virf}igﬁ)pkg/lml

Xamurosa AWM., Bycbiruna T.E, Caduna
JLP.- Kasans: KHUTY, 172 ¢ w/80239.himl.

4.2.2. llepuoauyueckue H3JaHus
4.2.3. MuTepueT-pecypcenl
1. Xumus - 00pa3zoBaTesbHbINA cailT s mKoabHuKOB - URL: hitp://hemi.wallst.ru/
2. Anxumuk - URL: bhttp://www.alhimik.ru/
3. Chemnet - opuuuanbHOE dIEKTPOHHOE H3NaHue Xumudeckoro daxynsreta MI'Y B Internet. -
URL: http://www.chem.msu.ru/

15



5. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM JUCIHUIIINHBI

PesysbTaTsi 00yueHus MeTo/1bl OLIeHKH

Cmyodenm nayuumes: Boinonanenue:
— packpblBaTh Ha [pHMeEpax polb XHMHH B  (HOPMHUpPOBAHHM | HHIMBHAYAIBHBIX 38 JaHMUM,

COBPEMEHHON Hay4YHOH KapTUHBI MMpa U B MPAKTHYECKOH AeATeIbHOCTH | 1a00opaTopHBIX padoT.
YyesoBeKa; WunuBuyanpHble U

— JIEMOHCTPHPOBATh Ha NPHMEPAX B3aMMOCBA3b MEKIYy XuMHeH H | QPOHTANBHBIE ONPOCEHL,
JAPYTMMH €CTECTBCHHBIMU HayKaMH; TCCTOBRIC M ITMCEMCHHEIC
— pAacKpbIBaTh HA IPUMEPAX MOJIOKEHMS TEOPHH XMMHYeckoro | PaOOTHL.

crpoenus A.M. Bytiepoga;

— nonuMare Qusnueckuit cmeicn  [lepuommueckoro 3axonma J[.U.
Menaeneeea M Ha €ro OCHOBe OOBICHATL 3aBUCHMOCTL CBOMHCTB
XMMHYECKHUX  DJIEMEHTOB M 00pa3OoBaHHBIX MMM  BELIECTB  OT
IJIEKTPOHHOIO CTPOCHHUS aTOMOB;

— OOBACHATL HPUUMHBl MHOroo6pasusi BELIECTB HA OCHOBE OOIIMX
NPEACTaBJICHUH 00 UX COCTaBE M CTPOCHUH;

— IPUMEHSITH IIpaBUIa CHCTEMaTHYECKOM MEKAYHAPOIHOM
HOMEHKJIATYPbl KaK CPeJCTBa pasiMUeHUs ¥ MICHTH(PHKALMH BEILECTB
10 UX COCTaBY U CTPOCHHIO;

— COCTaBISITh MOJIEKYJIIPHEIE U CTPYKTYPHBIE (POPMYJIbl OPraHHYECKUuX
BEUICCTB KakK HocUTeled MHPOPMaLUM O CTPOSHMU BEINECTBA, €ro
CBOMCTBAX W NPHHAIEXKHOCTH K OIpPeJeICHHOMY KJIAcCy COeIuHEHMUI;
— XapaKTepu30BaTh OPraHUYECKHE BEILIECTBA [0 COCTABY, CTPOEHHUIO K
CBOMCTBAM, YCTaHABIMBATL IPHUYUHHO-CIEACTBEHHBIE CBA3M MEXIY
JIAHHBIMM XapaKTEePUCTHKAMH BelleCTBa;

— NPUBOAUTH TIPHMEPLI  XUMHMUYECKHX peakUHi, pacKkphIBalONmX
XapaKkTepHbIE ~ CBOMCTBA  THIIMUHBIX  TIPEACTABUTENEH  KJIACCOB
OpraHW4ecKUX BELIECTB € LEJIbI0 UX WASHTHUKAIMH U OOBACHEHHS
obJacTH [IPUMCHCHHS,

~ 1POrHO3UPOBATH BOZMOXHOCTb ITPOTEKAHHUS XUMUYECKUX peakuui Ha
OCHOBE 3HAHMH O THUIIAX XMMMYECKOH CBSI3M B MOJIEKYJIaX PEarcHToB H
MX PEaKMOHHON CIocoOHOCTH;

~ HCIOJIB30BATh 3HAHHS O COCTaBe, CTPOCHHM MW XUMHYECKUX
CBOMCTBAX BELICCTB JUIA 0€30IaCHOTO IPHMEHEHHs B IPaKTHUECKOil
JACATCJIBHOCTH,

— NPHUBOJMTE IPHMEPBl MPAKTHYECKOTO HCIIONB30BAHHS TPOLYKTOB
riepepaboTKM  HeTM M ITPHPOLHOLO Trasa, BHICOKOMOJEKYISPHBIX
COCUHEHUHI (HOIII/IE)TI/IJIGH&, CHHTETHYECCKOTO Kay4dyKa, aueTarHoro
BOJIOKHA);

~ IMPOBOAMTL OMNBITHl 10 PACNO3HABAHHIO OPraHUYECKUX BELIECTB:
FNHUEPHHA, YKCYCHOM KHMCJIOTBI, HENpeNeNbHBIX JKUPOB, IJIFOKO3bI,
Kpaxmaia, OejIKkoB — B COCTaBe MHMUICBLIX TPOLYKTOB M KOCMETHUECKUX
CPCIICTR,

— BIAJICTL  [paBUJaM¥ M [pueMaMu  Oe3onacHol  paboTel ¢
XUMHYCCKUMH BEUIECTBAMH H J1ab0paTOPHBIM 000PYI0BAHUEM;

— YCTaHaBJIMBATh 3aBUCHMOCTL CKOPOCTH XHMUYECKOM peakuMu Hu
CMCIIEHHUS XMMHYECKOr0 PABHOBECHS OT Pa3IMYHBIX (PAKTOPOB ¢ LENBIO
ONpEJIC/ICHHs]  ONMTHUMANBHBIX  YCJIOBHH MpPOTEKAHUS XUMHUECKHX
IIPOLECCOB;

— UPpUBOJMUTH TPUMEPbl THUAPOJIU3A CoJiell B IOBCENHEBHOHM >KU3HM
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4€JIOBEKa,;

- TPUBOIUTH IIPUMEPBLI OKUCIUTENBHO-BOCCTAHOBUTENBIEIX PEAKIINI B
IPUPOJE, IIPOU3BOACTBEHHBIX [poOUEccax U IKUSHEHCITEIBHOCTH
OpraHu3MoB;

— NPUBOIUTH NPUMEPHI XUMUYECKUX PEaKIUi, pacKphIBAIOUINX OOLIHe
XHMHUECKUE CBOMCTBA MPOCTHIX BELUECTB — METAJIOB H HEMETAIIJIOB;

— TPOBOJUTL PACYETHl HA HAXOMKICHHE MOJIEKYJISIPHOU (HOpMYIIbI
YTACBOJIOPOJA [0 TPOAYKTaM CrOpaHUsi M MO €ro OTHOCHTENLHOU
TUJIOTHOCTH M MACCOBBIM JIOJIIM 3JIEMEHTOB, BXOSIUIMX B €70 COCTaB;

— BJIQJICTh NpaBuiaMy O€30MacHOro obpaleHus ¢ eKIUMH, TOPIOYNMH
¥ TOKCHYHBIMH BEIECTBAMH, CPEJICTBAMH OLITOBOM XUMHH;

— OCYLIECTBJIATL IOMCK XMMMUYECKOM HWH(POPMALMU I10 HA3BAHUSM,
uaeHTH(GHKATOpaM, CTPYKTYPHBIM (OPMYJIaM BELIECTB;

— KPUTHYCCKH  OLIEHUBATL M  HHTEPIPETUPOBATh  XUMMYECKYIO
“H(OpMAaLMIO, COAEPIKAILYIOCS B COOOLIEHMAX CPEeICTB MAaccoBO
undopmanu, pecypcax VHTEepHeTa, HAYUHO-TONYISAPHBIX CTATBSX C
TOUKH 3PCHHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJISIX BLIABIICHUS
OIMOOYHBIX CY)KAEHUH U GOPMUPOBAHUS COOCTBEHHON ITO3UIIMH,

— TPEACTABISITH MYyTH PEIUEHUS INI00ATBHEIX MPOOJIeM, CTOSIIUX TIEPE
HEJIOBEUECTBOM: IKOJIOMMIECKHX, SHEPreTHUECKNHX, ChIPLEBBIX, U POJIb
XUMHK B PEIUEHHH DTUX NPOOJIeM.

Hudppepernyupocannsiii
3auém
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