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Pabouas mporpamma y4eOHOM mucHUILTMHBL «XuUMHA» pazpaboraHa Ha ocHoBe DPI'OC
cpenHero obmero obpasosadus (yTB. IpukazoM MunucrepcrBa obpasoBaHus U Haykn P® or
17.05.2012 1. Ne 413 B pen. or 29.06.2017 r.) m Ha OCHOBE IPHUMEPHON MPOrPaMMEI
obmeobpazoBarenpHOR  ydeOHOH  aucHuIMHEBl  «XHMMHA»  ANA OpodecCHOHANBHBIX
o0pa3oBaTeNbHBIX opraHusauuii, opoOpenHoit Hayuno-meromumueckum coetoM IleHTtpa
npodeccuoHanpHOro odpazoBanus OI'AY «OMPO» u pexomennoBannoi ais peanusanun [[TICC3
CIIO Ha 6a3e ocHOBHOro 00mero o6pa3oBaHMs C IIOJYYCHHEM CpeJHEro obmero obpasoBaHuf,
npotoxoi Ne 3 or 21.07.2015 r. (yrounenus: mporoxon Ne 3 ot 25.05.2017 u HMII ot 11 oktabps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom IIOOII cpemnero ofmero obpa3oBanus, 0X00pEHHOH
pemenneM O®YMO mno obmemy obpazopanuio (mportokos oT 28 wuroHsi 2016 1. Ne 2/16-3) mo
cnenuanpHocTH CIIO

15.02.15 «Texnonornst Merajui000padaTeIBaOIEro NPOU3BOACTBA» (TJIyXme H
ciaadocaplmamue)

Kadenpa-paspaborurk: Kosiemx HHHOBAIMOHHBIX TEXHOJIOTUH U npennpuHuMarenscTsa Bal'y.
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PaGouyro nporpammy cocrasui: Kypaasuna ['.H. /Z‘/ Z - k.7.H npenoaasarens KUTIT Bal'y.

Pabouyas mporpaMma paccMOTpeHa u 0J00peHa Ha 3acelaHuH y4eOHO-METONMUYECKOH KOMMCCHH
KUTII Bal'y

i

mpoTokoi Ne {
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OT « ,L/? » /,Zé’.f%{/ﬁ Jjla 2019 rona

Hupexrop KUTII Bal'V %//// H.E. Mumynuna

[Tporpamma nepeyTBepKIeHa:
Ha yueOHBIH ro1, mpoToKo Ne oT

Hupextop KUTII Bal'yY H.E. Mumynuna

[Tporpamma nepeyTBepKaeHa:
Ha y4eOHBIH T, TPoToKoJ No oT

Hupextop KUTII Bal'V H.E. Mumynnna

[TporpaMma nepeyTBepKIeHa:

Ha yueOHBIH rol, mpoTokoi Ne oT

Hupexrop KUTII Bal'V H.E. Mumynuna
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1. TACIIOPT PABOYEI ITIPOI'PAMMBI YUEBHOM JUCIUTLINHBI

1.1. Ob6aacTs npumMeHeHus: pabo4eid nporpaMmel

PaGouas  mporpamma  oOmeoOpazoBaTenbHOH ~ y4eOHOM — AMCHMIUIMHBI K XHMHSI»
IpeAHa3HayeHa U1 M3yYeHHs XMMHM B NPOGECCHOHANBHBIX 00pa30BATENbHBIX OpraHU3allusiX,
peanu3yromux o00pa3oBaTelbHYI0 IPOrpaMMy CpegHero ofmero oO0pa3oBaHHUS B Iperenax
ocgoeHust I[IIICC3 CIIO na O6a3e ocHOBHOTO o0O0mero o6pa3oBaHHS II0 CHENHATBHOCTH
TexHu4eckoro npopuasa CIIO

15.02.15 «Texnosoruss MeTa/I000padaTbIBaOIIEr0o NPOU3BOACTBAY»  (IJyXHe M
caabocaplmamue)

1.2. Mecro yueOHONW [OMCUMIUIMHBLI B CTPYKTYpe OCHOBHOH mnpodeccHOHAILHOM
o0pa3oBaTebHOI NPOrpaMmelI:

y4ebHas AUCLHUIIIMEA « XUMHUA» SBIAETCA y4eOHBIM NPEIMETOM I10 BEIOOPY M3 00sA3aTeIbHOM
npeaMeTHol o6mactu «EcrectBenuble Haykuy» ®I'OC cpennero obmero ooGpa3oBaHusl.

1.3. lenu u 3apa4n yye6HO# TUCHMIIMHBI — TPeGOBaHUA K pPe3yJibTaTaM OCBOCHUS Y4ueOHol
AUCHHIUIAHBI:
Conepxanue pabodelt mporpaMmsl « XUMHUS» HaIIPaBJICHO Ha JOCTHKEHUE CIEYIOMINX LeNeH:

- ¢dopMmupoBaHHe Yy 00ydalOIUXCs YMEHHs OLICHMBATh 3HAYMMOCTH XMMHMYECKOIO 3HAHHUS IJIA
KaXKJIOTO YEeJIOBEKa;

- bopmupoBaHue y 00yUdalOMUXCs LEIOCTHOTO NPEACTABICHUS O MUPE U POJIM XMMHHU B CO3IaHUU
COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHUpa; YMEHUs OOBICHATH OOBEKTH M IMPOLECCHI
OKpYXarome NeHCTBUTENBPHOCTH: NPHPOAHOM, COLMAIBHOW, KYJBTYPHOH, TEXHHYECKOW CpPEIBL,
HCIIONB3YS U1l 3TOr0 XUMUYECKUE 3HAHUS,

- pasBHTHE Y 00yUAOIMXCS YMEHUH pa3iyaTh (akThl ¥ OLIEHKH, CPABHUBATE OIEHOYHBIE BHIBOIH,
BUJIETh UX CBS3b C KPUTEPUSIMHU OLIEHOK M CBSI3b KPUTEPHEB ¢ ONPEICICHHON CUCTEMON 1IEHHOCTEH,
¢dbopMyIHpPOBaTh U 0OOCHOBBIBATE COOCTBEHHYIO TIO3HIIKIO;

- mpuobpereHue oOy4yarOIIMMHUCS OIBITA Pa3’HOOOpa3HOW  AEATENBHOCTH, IIO3HAaHUS U
CaMOITIO3HAHMS; KIIFOUEBBIX HABBIKOB, UMEIOLIUX YHUBEPCAIBHOE 3HAYEHHE U Pa3JIMYHBIX BHUIOB
JIESTeLHOCTH (HABBIKOB pellleHus IpobiieM, IPUHATUS pPELCHUH, [ToUcKa, aHanu3a u 00paboTku
uHdOpMAaIK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, COTpyAHHUYECTBA, OE€30M1aCHOrO
obpallieHus ¢ BEIIECTBAMHU B IIOBCEIHEBHOM XU3HH).

Ocgoeune COAEPIKaHus yqe6H0171 JUCITHUITITHHBI «XI/IMI/IH», obecrieunBaeT JOCTHXKCHUC
CTYACHTAMH CICAYIOLINX pE3yJabTaToB:

* TUYHOCHHDbIX:

- YYBCTBO TOPJOCTH M YBAKCHHS K UCTOPUHU M IOCTHIKECHHSIM OTEUECTBEHHOH XMMUYECKOH HayKH;
XMMHYECKH IPaMOTHOE MOBeIeHHE B TPO(ECCHOHANBHON NESTEILHOCTH U B OBITY NIPH O0OpalieHun
C XMMUYECKUMH BEIECTBAMM, MaTepHUalaMU ¥ IIPOLIECCAMH;

- TOTOBHOCTH K IPOJOJDKEHHIO 00pa3oBaHMs U TIOBBINICHHUS KBAIMQHKALMH B H30paHHOH
npodeccHoHaTbHON ASSTENPHOCTH H OOBEKTHBHOE OCO3HAHME PO XHMHYECKHX KOMIIETEHIHH B
9TOM;

- YMEHHE UCTIONIB30BaTh JOCTHIKEHHS COBPEMEHHOH XMMHUECKOH HayKH H XUMHYECKUX TEXHOJIOTHi
JUTS TIOBBIIICHHA COOCTBEHHOTO HHTEIUICKTYAJIbHOTO Pa3sBHTHA B BRIOpaHHOH mpodeccnoHanbHON
IeATebHOCTH;

- JUIS TIIYXUX, cJabOCTBIIaNX, MO3AHOOTIOXIINX 00y4arouXCs:
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CIIOCOOHOCTD K COLMANBHOM ajanTtald 1 HHTETpallii B 0OIIECTBE, B TOM YHCIIE [IPH pealn3aliu
BO3MOJKHOCTEH KOMMYHHMKAllMH HA OCHOBE CJIOBECHOH peud (BKJIHOUas YCTHYHO KOMMYHHKAILHIO), &

TaKXKe, MpPH >KEeJTaHWM, KOMMYHHKAI[M HAa OCHOBE >XECTOBOM peYH C JHIAMH, HMEIOIIHMHE
HapyLIEHHs CIIyXa.

* MemanpeomMemuaix:
- HUCIOJNB30BAHUE  PpA3NUYHBIX BUAOB  [I03HABATEIBHOH  AEATENHHOCTH M OCHOBHBIX
WHTEJUICKTYAIBHBIX OIlepanuil (MOCTaHOBKH 3amaud, (OpMyNHpOBaHHS TUIOTE3, aHAIHW3a |
CHHTE32a, CPaBHEHUs, 0000IIEHHUS, CUCTEMATU3AIUH, BbIABICHUS TPUUMHHO-CIICICTBEHHBIX CBA3EH,
TIOUCKa aHAJIOrOB, GOPMYJIUPOBAaHHUS BBIBOJOB) JJISl PELICHHUS ITIOCTABIECHHON 3a1a4u, IpUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUs (HaOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) IS U3YUYCHUS Pa3IMIHbBIX
CTOPOH XHUMHYECKUX OOBEKTOB U IIPOIECCOB, C KOTOPHIMM BO3HHKAET HEOOXOIUMOCTD
CTaIKuBaThes B podeccrHonanbHoM chepe;
- WCIIONB30BaHHE Pa3NMYHBIX HCTOYHHUKOB IS MOJMYYEHHUS XUMHYECKOH HH(pOpManvy, yMeHHe
OILICHHUTH €€ JOCTOBEPHOCTD JUJIS IOCTHIKEHHUSI XOPOIIUX Pe3yNbTaToB IpodeccuoHanbHol cdepe;
- JUISL TITYXUX, CJIabOCHBbIIIALINX, [T03JHOOTIOXIIIAX 00ydaromuXcs:
BJIaJIEHUE HABBIKAMH OIpENIEJIEHUs] U UCIpaBJICHUs clieupHUecKux ommboK (arpaMMaru3MoB) B
NUCBMEHHOM U YCTHOH pedu.

* npEOMemHbIX:
- PacKphIBaTh Ha IIpUMepax pojib XUMUH B (GOPMUPOBAHUHN COBPEMEHHOH HayYHOH KapTHHEI MHpa U
B IIPAKTHYECKON JESTENILHOCTH YeJIOBEKa,;
- JIEMOHCTPUPOBATH Ha IIPUMEpax B3aUMOCB3b MEXAY XHMHEH M JPYTHMH €CTECTBEHHBIMM
HayKaMH;
- PAacKpHIBATH Ha IIPUMEpax MONOXKEHUs TEOPHH XUMHYecKoro crpoeHus A.M. Bytieposa;
- moHuMaTh ¢u3mueckuit cmoica Ilepuoanueckoro 3axona .M. MeHzeneeBa W Ha ero OcHOBE
OOBACHATH 3aBHCHMOCTBH CBOMCTB XUMHYECKHX JJIEMEHTOB U OOpA30BAHHBIX MMM BEILECTB OT
3JIEKTPOHHOTO CTPOEHHUS aTOMOB;
- OOBACHATD [TPUYHUHBI MHOTOOOPA3Ms BELIECTB Ha OCHOBE OOLIMX NIPEACTABICHNH 00 MX COCTaBe H
CTPOCHUH;
- TPHMEHSTHh TpaBWila CUCTEMATHYECKOH MEeXAyHapoJHOW HOMEHKIATypel KaK CpelcTsa
paszIudeH s U HACHTH(UKAIIMY BEIECTB TI0 UX COCTaBY U CTPOCHHUIO;
- COCTaBIATH MOJIEKYJIAPHBIC U CTPYKTYPHBlE (OPMYJBl OpraHUYEeCKUX BELIECTB KaK HOCHTENEH
HHGOPMAITHK O CTPOSHHH BEIECTBA, €ro CBOHCTBAX M IPUHAUIEXKHOCTH K ONPENEIIEHHOMY Kilaccy
COCIMHEHHUH;
- XapakTepH30BaTh OPraHMYECKUE BEILIECTBA 10 COCTaBY, CTPOEHHIO U CBOMCTBaM, yCTaHABIHBATH
IPUYUHHO-CJICICTBEHHbIE CBSI3M MEKIY JaHHBIMH XapaKTepHCTHKAMH BEIIECTBA,
- IPUBOIMUTH MPHMEPBI XHMHYECKUX PEakIMi, pacKphIBAIOIIUX XapaKTEepHbIE CBOMCTBA THIIMYHBIX
IpEICTaBUTENEH KJIACCOB OPraHMYECKMX BEIISCTB C LIENBI0 UX HWACHTHQUKAMH U OOBACHEHUS
obJ1acTy IpUMEHEHUS;
- MPOTHO3MPOBATh BO3MOYKHOCTH IPOTEKAHMs XMMHYECKHX pEaKUMH Ha OCHOBE 3HaHMM O THIax
XMMHYECKOM CBS3H B MOJIEKYJIaX PeareHTOB U MX PEaKIMOHHOH criocobHOCTH;
- HCIIONL30BaTh 3HAHUA O COCTaBe, CTPOCHUH M XUMHYECKHX CBOMCTBaX BEIIECTB I O€30MacHOro
OpPYMEHEHHS B IPaKTUYIECKOH NesITebHOCTH;
- TPUBOJMTL IMPUMEPHl NPAKTHYECKOTO HCIIONB30BAaHUS IPOJYKTOB IepepaboTKu HepTH H
IIPUPOTHOTO Ta3a, BHICOKOMOJIEKYJISPHBIX COEAMHEHHUH (TIOMHITHIEHA, CUHTETHYECKOIO Kaydyka,
aleTaTHOTO BOJIOKHA);
- TIPOBOJUTD OIIBITHI [0 PACO3HABAHHIO OPTaHUYECKHUX BEIECTB: IIMLIEPHHA, YKCYCHON KHCIIOTEI,
HENpeIeNbHBIX JKAPOB, TIIIOKO3BI, Kpaxmana, OelKOB — B COCTaBE IHIUEBBIX MPOAYKTOB H
KOCMETHUYECCKHUX CPCLACTB,
- BIajeTh MNpaBWJaAMH M TpueMaMy Oe3omacHOH pabOTBI C XMMHUYECKUMM BEINECTBAMH U
nabopaTopHBIM 000pYIOBAHHEM;



- YCTaHaBJIHMBATH 3aBUCHMOCTH CKOPOCTH XUMHMYECKOH pEaKLHH M CMEIUEHHs XHMHYECKOTo
PaBHOBECHS OT PasIMYHBIX (AKTOPOB C LENBIO ONPENEIEHH ONTUMAIBHEIX YCIOBHH IPOTEKaHUS
XUMHYECKUX IIPOLECCOB;

- IPUBOIUTH [IPAUMEPHI THAPOJIN3a COJIEH B MOBCEIHEBHON XKU3HH YENIOBEKA,

- TPHUBOAUTH  HPHUMEPHl  OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX  peakiuift B  HIpUpoIe,
IIPOM3BOJCTBEHHBIX IIPOLIECCAX U )KUZHEAEATENBLHOCTH OPTaHU3MOB;

- TPUBOJUTH HPUMEPHl XUMHUYECKHX peakIut, pacKphIBalOMX OOIIHE XMMHUYECKHE CBOHCTBa
IIPOCTBIX BELIECTB — METAJUIOB 1 HEMETAIJIOB;

- MPOBOJWTEH PacuUeTHl Ha HAXOXICHHE MOJICKYJSIpHOH (GopMynsl yrieBOAOpOAa IO NPOAYKTaM
CTOpaHMs M IO €ro OTHOCHTENFHOH IUIOTHOCTH M MAacCOBBIM JOJIIM 3JIEMEHTOB, BXOISUIMX B €ro
COCTaB;

- BJIQJIETH NPpaBUIaMH 0e30MacHOro o0paIeHus ¢ eAKIMHI, TOPIOUUMH U TOKCHUHBIMH BEILIECTBAMH,
cpencTBamMu OBITOBOI XMMUH;

- OCYUIECTBJIATh IIOMCK XHMHYeCKoi uH(pOpManuu 10 Ha3BaHUAM, HACHTHQHKATOpaM,
CTPYKTYPHBIM (HOpMYJiaM BEIIECTB;

- KPUTHYECKH OIIEHHBATH W HMHTEPIPETHPOBATH XUMUYECKYI0 HH(POPMAIMIO, COAEPXALIYIOCS B
COOOIIEHHUAX CPEICTB MAacCOBOM HH(POpMaIUH, pecypcax MHTepHEeTa, HAY9HO-IIOMYJISIPHBIX CTaThiX
C TOYKH 3PEHMS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJNSX BBIIBICHHS OIMMOOYHBIX CY)KACHHH
U GopMUpOBaHHUs COOCTBEHHON MO3UINH;

- MpeicTaBNsATh NYTH pEHIeHHs TINO0adbHBIX NpobieM, CTOSIIMX HEpPEel YeIOBEYECTBOM:
9KOJIOTHYECKHX, DHEPIeTHUECKHUX, CBIPHEBBIX, M POJIb XHMHHU B PELICHUH 3THX NIPOOIIEM;

- s 0Oy4alouMXCcs C OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3HOpOBBSl OBJIafCHHE OCHOBHBIMM
JOCTYITHBIMK METOJaMH Hay4YHOTO TIO3HAHHS.



2. CTPYKTYPA Y COOEPXKAHUE YYEBHON JUCIHATIIAHEBI ‘

2.1. O6bem y4eOHOM JUCHUIINHBI M BHABI Y4eOHOI padoThI

Bug yuebHO#H paboTh! O6peM yacoB
O0bem oOpasoBaTebHOI NporpaMmel y4e0HOH U CUUTIIMHBI 78
B TOM YHCJIIE:
TEOpPETHUECKOE 00yUEeHUE 40
J1a00paTopHbIe paboThl (eciu npedycmMompero) 36

IPaKTHUYECKHUE 3aHSITHS (eciu npedycmMompeHo) -

WUHIUBUAYAIBHBIH TIPOEKT (€Cau npedycmMompeHo) -

KOHCYJIbTalluH -

caMoCTosTeIbHAs paboTa obyuaronierocs (BCero) (ecau npedycmMompero) -

B TOM 4HHCJIC.

CaMoCTOATEIbHAs paboTa HaJl HHAUBUIYAIBHBIM IIPOEKTOM (eciu -
npedycmompero)

Ipomexyrounas arrecranus (uppepenyuposannulii 3a4ém) 2
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3. XAPAKTEPUCTHKA OCHOBHBLIX BUJOB YYEBHOM IEATEJILHOCTH

CTYJEHTOB.

COJIEPXKAHUE
OBYUEHHA

XAPAKTEPUCTUKA OCHOBHBIX BUIOB JEATEJIBHOCTU
CTYJIEHTOB (HA YPOBHE YYEBHBIX JEMCTBUIN)

Baxuelimmne
XHMHYECKHE
NOHATHUSA

VMeHre [aBaTh OINpeleNICHHE M ONEpUPOBATh CIEAYIOIIUMH XHMHYECKHMH
IIOHATUSAMM: BEILIECTBO, XUMUYECKU 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE
aTOMHAss M MOJIEKYJIIPHAs MacChl, WOH, AJUIOTPOIUS, HU30TOMNBI, XUMHYECKAas
CBSI3b, OJIEKTPOTPHLATENFHOCTh, BAJIEHTHOCTh, CTENEHb OKHCJIEHUS, MOJIb,
MoNsipHas Macca, MOJNSAPHBIA 00beM Tra3000pa3sHBIX BELIECTB, BEILECTBA
MOJIEKYJISIPHOTO M HEMOJICKYJAPHOTO CTPOCHHMS, pAacCTBOPHI, 3JIEKTPOIHT U
HEIIEKTPOJIHT, SIEKTPOJTUTHYECKAS JFCCOLMaLus, OKHCJTUTEITH %4
BOCCTAHOBUTENb, OKHMCJEHHWE M BOCCTAHOBJICHHE, TEIUIOBOH 2 ¢ekT peaxuuy,
CKOPOCTh ~ XHMHYECKOW  peakiuu, KaTalh3, XHUMHYECKOE€ pPaBHOBECHE,
YIIIEPOIHBIN cKeNeT, O YHKIMOHAIbHAS IPYIINa, U30MEPHs, TOMOJIOTHS

OcHOBHbIE 3aKOHBI
XHMHH

dopMmyHpoBaHUE 3aKOHOB COXPAHEHHs MAacchl BELIECTB M IIOCTOSHCTBA COCTaBa
BEIIECTB. Y CTAHOBKA IPUYNHHO-CIIEACTBEHHOHN CBA3U MEXAY COLEPMKAHMEM ITHX
3aKOHOB W HallMCaHWEeM XHUMHYECKHMX (opMyl M ypaBHEHHH. YCTaHOBKa
3BOJIIOIMOHHON CYIMHOCTH MEHENEEeBCKOH M COBpPEeMEHHOH (OpMyIHpOBOK
neproauueckoro saxkona J[.M.Menneneera. O0bscHeHne HHU3MIECKOro CMBICIA
CHMBOJIMKH MepUogndeckoi Tabiumsl xumuaeckux aneMenTos JI.M.Menneneesa
(HOMEPOB 3JIEMEHTa, MePHUOa, I'PYNIBI) U YCTAHOBKA NMPUYHUHHO-CIICACTBEHHOM
CBA3H MEXAYy CTPOCHHEM aroMa ¥ 3aKOHOMEPHOCTSAMH M3MEHEHMs CBOMCTB
JJIEMEHTOB ¥ 00pa30BaHHBIX MMH BEIIECTB B IEPHOJAX M IPyMIax.
XapakTeprucTHKa JIEMEHTOB MaIbIX M OOJBIINX NEPHOIOB 110 UX IOJIOKEHHIO B
[Mepronuueckoit cucreme JI.M.Menneneesa

OcHoBHBIE TEOPHH
XHMHH

VcTaHoBKa 3aBUCHMOCTH CBOMCTB XMMHYECKHX BELIECTB OT CTPOEHHS aTOMOB
00pa3yomMX UX XKUMHYECKUX 3JIEMEHTOB. XapaKTepHCTHKA BAXHEHIIUX THUIIOB
XMMHYECKHX CBA3€H U OTHOCHUTEIBHOCTH 3TON THUIIOJIOTHH.

OG6bacHEHHE 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOEHHSA
KPUCTAJUTHYECKHX PEIIETOK.

@opMyTHpOBKA  OCHOBHBIX  IIOJOXKEHHH  TEOPHH  SJIEKTPOIMTHYCCKOM
JHMCCONMALMY U XapaKTepUCTHKa B CBeTe STOH TEOpHH CBOMCTB OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX COeIUHEHUH.

@QopMyIMpPOBKA OCHOBHBIX IIOJIOXKEHHH TEOPHH XHUMHYECKOrO CTPOEHHS
OpraHMYecKUX COEIAMHEHUN M .XapaKTEpHCTHMKA B CBETE OTOH TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB OPTaHMYECKHX COeIUHEHHUI

Baxxueimue
BEIIECTBA H
MaTepuabl

XapakTepucTHKa COCTaBa, CTPOEHHs, CBOHCTB, IOJYYEHHMS U IPUMEHECHHS
BaxcHemux MetawioB (IA um II A rpynn, aioMMHHS, JKeje3a, a B
€CTECTBEHHOHAYYHOM Ipoduile 1 HEKOTOPHIX d-3IEMEHTOB) U UX COSIMHEHUH.
XapakTepuCTHKa COCTaBa, CTPOEHMsS, CBOMCTB, IOJIyYEHHS W IIPUME- HEHHsI
akHeitmux Hemetawios (VIII A, VIIA, VIA rpymm, a Taxoke azota u Gocdopa,
yryiepoJa v KpeMHHUSL, BOJOPOAA) ¥ UX COECIMHEHUH.

XapaKkTepucTHKa COCTaBa, CTPOCHHUs, CBOWCTB, IIOJYyYEHUS H IPUMECHEHHS
BaKHEHIIHX KJIACCOB YIJIEBOAOPOAOB (QIKaHOB, IHMKIOAJIKAHOB, AaJIKCHOB,
QJIKHHOB, apeHOB) M WX HanboJiee 3HAYMMBIX B HAPOIHOXO3AHCTBEHHOM ILIaHE
IpeacTaBuTeNEH.

AHajioruuHas XapakTepHCTHKA BaKHEHINHMX IpeACTaBUTENIEH APYIHX KJIAacCcoB
OPraHMYeCKUX COEIMHEHUI: METaHONA M JTAHONA, CIOXHBIX 3QHpPOB, KHPOB,
MBUI, anbAernioB (GopManbIeruioB W aueralblIernia), KETOHOB (alleTOHA),
KapOOHOBBIX KHCIIOT (YKCYC- HOH KHCIIOTBI, AN €CTECTBEHHOHAYHHOTO NpOoduiLs
NpejcTaBUTENed JPYrMX KJIAacCOB KHUCIOT), MOHOCaxapuIoB  (TIIFOKO3BI),
IucaxapuoB (caxapo3bl), MONHcaxapyuuoB (KpaxMasa M IEJUIIONIO3bl), aHUINHA,
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aMHHOKHCIIOT, 66HKOB, HCKYCCTBCHHBIX U CHHTETUYECKHX BOJIOKOH, Kay4dyKoOB,
miacTMace

XuUMHYECKHH fA3BIK
U CHMBOJIHKA

Hcnons3opanue B yueOHOM M MpodecCHOHATBHON ESTeTbHOCTH XAMHUYECKHX
TEPMUHOB U CUMBOJIUKH.

HasBanue M3YYCHHBIX BELIECTB 110 TPHBHAIBHOH MM MEXKAYHApOIHOM
HOMEHKJIAType ¥ OTpPaXKEHHE COCTaBa JTHX COCOWHEHHH C IIOMOINBIO
XUMHYECKUX HOPMYIL.

OTpaxceHHe XHMHYECKHX IIPOIIECCOB C IIOMOINBIO YPaBHEHMH XHMHMYECKHX
peaxnuit

O6bAcHEHHEe CYIHOCTH XUMUUECKHX IpoleccoB. Knaccupukanus XMMUIECKHUX
peaKuuil 0 Pa3iMYHBIM MIPU3HAKAM: YHCITY M COCTaBY IPOAYKTOB M PEArcHTOB,
TerIoBoMy 3 GeKTy, HalpaBlIeHHUIO, da3e, HATHYMIO KaTalu3aTopa, N3MEHEHUIO
CTeNeHeN OKUCIIEHHUS DJIEMEHTOB, 00pa3yIoIUX BEIIECTRA.

VeTaHoBKa NPH3HAKOB OOILIEro M pa3iMYHOTO B THIIOJOTHH pPEAKUUid uid

Xumuyeckue N o

S HEOPTraH4ecKoi U OpraHuYeCKON XUMHUH.

P Knaccudukanms BewiecTB M [POLECCOB C TOYKH 3PEHUS  OKHCIICHHS-
occTaHoBiieHusa. CoOCTaBjeHHE YPAaBHEHUH pEaKkUMi ¢ IOMOIIBIO MeToda
9JIEKTpOHHOTO OasnaHca.

OOBsiCHEHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH DEaKkUMd U IOJO0XKCHUSL
XAMHYECKOr0 PaBHOBECHS OT PA3NHUHbIX HaKTOPOB
. BhITOJIHEHME XHMHUYECKOTO DOKCIEPUMEHTa B IIOJHOM COOTBETCTBHH C
XuMHYecKHi
npaBmiIaMy 0€30MacHOCTH.
IKCIEPUMEHT
Habmonenne, Gukcanus ¥ ONMCcaHUe Pe3yIbTaTOB IPOBEIEHHOTO SKCIICPUMEHTA
[IpoBenenue CaMOCTOSTENBHOTO IIOMCKA  XHMHYECKOM uHbOpMAM ¢
HICTIIONB30BAHMEM pA3/MYHBIX HCTOYHMKOB (HAYYHO-NIONYNIAPHBIX H3JaHHH,
Xumugeckast
KOMIIBIOTEPHBIX 6a3 TaHHBIX, pecypcoB MHTepHeTa).
uHdopmanus

Vcnonp30BaHHE KOMIBIOTEPHBIX TEXHONOIWH Uil oOpaboTku M nepenavu
XUMHYecKkol HHMOPMAIHH ¥ €€ NIPEACTaBICHUs B Pa3IMYHbIX Gopmax

PacueTsbl 110
XHMHYECKHM
dopmyiam
U ypaBHEHHAM

VYcTaHoBKa 3aBUCHMOCTU MCXIAY KayeCcTBEHHON M KOJIMYECTBEHHOM CTOpOHaAMHU
XUMHYECKHK 00BEKTOB U POLECCCOB.
Pemenue pacyeTHBIX 3a4a4 10 XUMHICCKHM (bopmynaM 1 YPaBHCHHUSIM

[IpopuabHoEe H
npodec-
CHOHAJIBHO
3HAYHMOE
cofepIKaHue

OOBsICHEHHE XMMHYECKUX SBIECHUH, NPOHMCXOMAIIMX B IIPUpPOAE, OBITY M Ha
IPOM3BOJICTBE.

OmnpeneneHre BO3MOXKHOCTEH IPOTEKAHMS XMMHYECKMX IIpCBpallieHHd B
Pa3INYHBIX YCIOBHAX.

Co06urofieHHe TPaBHJI SKOJIOTMYECKH IPaMOTHOTO THOBEAEHHS B OKpYKaroliei
cpeze.

OIIeHKa BJIUSTHUST XUMHUUECKOTO 3arpsa3HEHUS oxpyma}omeﬁ cpenbl HA OpPraHusMm
YeJ0BeKa ¥ JPYTUe )KUBbIE OPraHu3MBbL

CobmozneHne mpasusl 6e30macHOro oOpalleHs ¢ TOPIOYMMH M TOKCHYHBIMH
BEIECTBAMH, 1ab0opaTOpHEIM 000pyIOBAHHEM.

[ToAroTOBKa PACTBOPOB 3aJaHHON KOHIEHTpPAlMH B OBITY U Ha IIPOU3BOJICTBE.
KpuTryeckas oleHKa TOCTOBEPHOCTH XMMHYECKOH HHpOopManuy,

IIOCTYTAIOMIEH U3 pa3HBIX HCTOYHHKOB
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4. YCJIOBUS PEAJIMBAIINY YUYEBHON TUCHUTIIAHBI

4.1. MaTepuajibHO-TeXHHYECKOE 00ecneyenne

Jlis pean3aliu nporpaMMbl yueOHOH TUCIUIIINEEI « XMMHA» IIPENYCMOTPEHBI CIIEIYIONIHE

CrieiaJbHEBIC ITIOMCIIICHHS .

KabuHeT «xumuu», OCHAIIEHHBIA 00ODYIOBAHHEM: HA2NAOHLIMU NOCOOUAMY, IKPAHHO-

38YKOBLIMU  NOCOOUAMY,

UHQBOPMGT//IAOHHO-KOMmyHUKaHMOHHblMU cpedcmeamu; TEXHHYCCKHMH

CpEeACTBaMH OOYYEHHUS: MAZHUMHO-MAPKEPHOU OOCKOU, MYTbIMUMEOUanpOEeKmOpoM, HOYMOYKOM,

BbIX000M 8 uumepHem.

JIa6opaTopusi, OCHALlIEHHAS HATYpaIbHBIME 00BEKTaMH, MOJENAMH, Tpubopamu 1 Habopamu

JJIg  TOCTAaHOBKH  JICMOHCTPAUMOHHOTO M  YUYCHHYICCKOTO OKCIICpUMCHTA, pCaKTHBaMH U
BCIIOMOTI'aTCIIbHBIM O60pyIIOBaHI/IeM.
4.2. YuebHO-MeTOAHYECKOe H HHPOPMALIOHHOE o0ecneuenne
4.2.1. Knuroo0ecne4eHHocTb
HauMeHOBaHMeE JHTePATYPhI: ABTOP, Ha3BaHUE, Ion KonnuectBo Hanuune B
BHMJ M31aHNS, H31aTETbCTBO nw3faHus IK3IEMIVISIPOB INMEKTPOHHOH
W3AAHUNH B ounbauoTexe
6ubaunorexe Bnl'y Bal'yY
B COOTBETCTBHE €
oroc Coo
OcHOBHaf JuTEpaTypa
1. Mabpuensu, O.C. Xumus: 10 xnacc: 6a30BbIi
yposeHs: yuebnuk / O. C. I'abpuensn.- 10-e usn,, crep. 2014 49
- M.: lpoda, 192 c. ISBN 978-5-358-13216-0,
2. Tabpuensn O.C. Xumus: 11 xnmacc : 6a30BbIi
yposens: yue6uuk / O. C. ['abpuensan. - 9-e usL., crep. 2014 50
- M.: ipoda, 224 c. ISBN 978-5-358-13067-8.
JonmoJtHHTEILHAA JUTEPATYpA
1. Heopranmueckas xumus: YdeGHoe mocobue / URL:http://znanium
Boromonosa U.B. - M.: Asnistha-M, MTHOPA-M, 336 c. 2016 .com/bookread2.ph
p?book=538925
2. XamuroBa AWM. Oprannueckad XuMug OJA URL:http://www.ip
crynenros CIIO: yue6Hoe nocobue/ Xamutosa A.H., 2016 rbookshop.ru/80239
.html

Byceiruna T.E, Caduna JI.P.- Kazans: KHHUTY, 172 ¢

4.2.2. IlepuoguyecKkue H3AaHUA
4.2.3. UnTepHeT-pecypchl

1. Xumus - 06pazoBaTeNbHbIH cait juist wkossHuKoB - URL: http://hemi.wallst.ru/

2. Anxumuk - URL: http://www.alhimik.ru/

3. Chemnet - opumansuoe snekTpoHHOe H3ganue Xumirdeckoro daxynsrera MI'V B Internet. -

URL: http://www.chem.msu.ru/
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5. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMA YYEBHOU JMCIUIIIMHBI

PesyabTaThl 00yuenus MeToab! oneHKH

Cmyoenm Hay4umca: Beimosinenue:
- pacKkpbiBaTh Ha MpUMepax pOoJlb XMMHH B (OPMHMPOBAHHMH | HHIAMBHIYaIbHBIX 3aJaHUH,
COBPEMEHHOM HAYYHOM KapTHHBI MHpa M B IIPaKTHYECKOH | 1abopaTOpHBIX paboT.

IeSTEIILHOCTH YeTI0BEKa; WumuBunyansHele 1
- JIeMOHCTPMpOBATh HA MPHUMepax B3aUMOCBSI3b MEXIY XUMHEH H | (POHTANLHBIE OTIPOCHL,
IPYTHMH €CTECTBEHHBIMH HayKaMH, TECTOBBIE U IICEMEHHBIE PAOOTHI.

- packpbBaTh Ha IIpUMEpAX IOJOXKEHHS TCOPUH XUMHUYECKOro
ctpoerust A.M. bytiieposa,

- moHuMarh ¢usnueckuit cmpicy Ilepuogmueckoro 3akona JILU.
MenjereeBa U Ha €ro OCHOBE OOBACHATH 3aBHCHMOCThL CBOMCTB
XMMHMYECKHX OJIEMEHTOB M OOpPa30BaHHBIX HMH BELIECTB OT
JIEKTPOHHOT'O CTPOEHHS aTOMOB;

- 0OBACHATH MPHUYMHBEI MHOT00Opa3Hs BEILIECTB HA OCHOBE OOIIMX
npecTaBIeHui 00 ux cocTaBe ¥ CTPOECHHH;

- NpPUMEHSTh IpaBWia CHCTEMaTHYeCKOH  MEXAYHapOIHOH
HOMEHKJIATyphl Kak CpelCTBa pa3iMuYeHHs U HASHTH(QMKAIUU
BEIIIECTB 10 UX COCTaBY U CTPOEHHIO,

- COCTAaBNATh MOJIEKYJSIPHBIE H  CTPYKTYpHBIE  (OPMYIIBI
OpraHMYECKHX BELIECTB KaK HOcUTeNed MHpOpMalUM O CTPOCHHH
BEIIECTBA, €0 CBOHCTBAX W IPHHAMJIEIKHOCTH K ONPEACICHHOMY
KJIacCy COCOMHECHUH;

- XapaKTepHU30BaTh OPraHUYECKUE BEILECTBA 110 COCTaBY, CTPOCHUIO
¥ CBOMCTBaM, YCTaHaBJUBaTh NPUIMHHO-CIEICTBCHHBIC CBSA3H
MEXy JaHHBIMH XapaKTEPUCTHKaMHK BEIICCTBA;

- TNPUBOAUTH TIPAMEPHl XMMHYECKMX pPEAKIMH, DPaCKpPBIBAOIIHX
XapaKkTepHble CBOWCTBA THINHYHBIX IPEACTABUTENICH  KJIacCoOB
OPTraHHYeCKHX BEIIECTB C UEIbI0 HX HACHTU(PHUKAMA U OOBACHEHHS
00J1acTH MPUMEHEHMUS;

- IIPOTHO3MPOBATH BO3MOKHOCTD IIPOTEKAHUA XHMAYECKUX PEAKIIHH
HAa OCHOBE 3HAHMH O THUIAX XMMUYECKOH CBA3M B MOJIEKYJax
PEareHTOB U MX PEaKLHOHHOH crocobHOCTH,

- HCHOJB30BaTh 3HAHUS O COCTaBe, CTPOCHMM M XHMHYCCKHUX
CBOMCTBaX BELIECTB JUIs 6€30I1aCHOT0 INPHUMEHEHHS B IIPAKTHIECKON
NEeSTENbHOCTH,

- MPUBOJUTH IPUMEPHI IPAKTHYECKOTO UCMOIB30BaHUS IPOJYKTOB
nepepaboTky HehTH W TPUPORHOTO rasza, BBHICOKOMOJIEKYJISPHBIX
COeNUHEHMH (OMUITHIICHA, CHHTETUYECKOTO KaydyKa, aleTaTHOro
BOJIOKHA);

- NPOBOJAXTH OMBITH 110 PACIO3HABAHUIO OPraHMYECKHUX BEIIESCTB!
IIIMIEpUHA, YKCYCHOH KUCIOTBI, HENPENEIbHBIX JXUPOB, INIFOKO3bI,
Kpaxmana, OeJKOB — B COCTaBe MHUIUEBBIX MPOAYKTOB H
KOCMETHYECKUX CPECTB;

- BIameTh IpaBUIAMH W IpueMaMH Oe3omacHOM paboTel ¢
XMMHUECKMMH BEIIECTBAMH U Tab0paTOpHBIM 060pyI0BAHUEM,;

- YCTaHaBJMBATh 3aBHCUMOCTH CKOPOCTH XHMMYECKOH peakuuy H
CMEIIEHHS] XMMHUYECKOr0 PaBHOBECHs OT Da3NMYHBIX (aAKTOPOB ¢
LCJIBbIO onpeneneﬂnx ONITHUMAJIBHBIX yCJIOBI/If;I MPOTEKAHHUII
XUMHUYECKUX NIPOLIECCOB;

- NIPUBOAMTHL NPEMEpPH! THAPONH3a COJICH B MOBCEJAHEBHOM KHU3HU
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YeNoBeKa;

- NPHABOAUTD  IPUMEPHl  OKUCIHTENBHO-BOCCTAHOBUTETBHBIX
peaknuii B IpHpOAE, MNPOM3BOLCTBEHHBIX IIpoleccax M
KHU3HEACATETLHOCTH OpPraHU3MOB;

- TNPUBOAUTH IPUMEPHl XUMHYECKHX pPEeaklMH, pPacKpBIBAIOLIUX
obIMe XUMHUYECKHE CBOHCTBA MPOCTBIX BEIIECTB — METAIOB H
HEMETaJlIOB,;

- NMPOBOIMTH pacyueThl Ha HAXOXXIEHHE MOJIEKYJIApHOH (QopMyIsl
YIJIEBOZOPOJA O MPOAYKTAM CIOPaHMSA M IO €ro OTHOCHTENLHOM
IUIOTHOCTH ¥ MAacCOBBIM JIOJSIM DIIEMEHTOB, BXOMAIIMX B €ro
COCTaB,;

- BJaneTh mnpaBwiamu Oe3omacHOro OOpaIlleHHs C  E€IKHMH,
rOPIOYMMHM ¥ TOKCHYHBIMH BEIIECTBAMH, CPEICTBaMH OBITOBOM
XHMHH;

- OCYIIECTBJIATH MOMCK XMMHYECKOH HH(OpMalMK IO Ha3BaHHUSIM,
uaeHTH(GUKaTOpaM, CTPYKTYPHBIM (OpMyJiaM BELIECTB;

- KPUTHYECKH OICHHBATh U HHTEPIPETHPOBATh XHMHUUYECKYIO
nH(OPMALIHIO, CONEPKAIIYIOCS B COOOLIEHHIX CPENCTB MacCOBOM
uadopmanuy, pecypcax VHTepHETa, HAYIHO-TIOMYJIAPHBIX CTAThAX
C TOYKHM 3PEHHS ECTECTBEHHO-HAyYHOH KOPPEKTHOCTH B LEIAX
BBIIBJIEHHS OIIHOOYHBIX CYXKACHUH U GOpMHUPOBaHUS COOCTBEHHON
IIO3ULIUY;

- NPEACTABISATh MYTH PEIICHHsS TINIOOAIBHBIX MPOOJIEM, CTOAMIAX
mepel  YEJIOBEUECTBOM:  JKOJNOTHYECKHMX,  OHEPreTHYCCKHX,
CBIPBEBBIX, M POJIb XUMMHU B PEIEHUH 3TUX IIPOOIIEM;

- s 00yYaroumMXcsl ¢ OTPaHHYEHHBIMH BO3MOXHOCTAMH 310POBbS
OBJIaJICHHE OCHOBHBIMH JOCTYIIHBIMH METOJaMH  Hay4HOro
TO3HAHUS.

Hugpepernyuposannsiii 3auém
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