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PaGouast mporpamMma y4eOHOH IUCIHIUIMHBI «XuUMHS» paspaboTana Ha ocHoBe PI'OC
cpenrero obmero obpa3oBaHus (YTB. IpuKa3oM MuHnucTepcTBa 00pasoBaHus U Hayku PD ot
17.05.2012 1. Ne 413 B pen. ot 29.06.2017 r.) u Ha OCHOBE IIPUMEPHOH IPOrPaMMBI
obmeobpa3zoBarenbHON ~ yueOHOH — QUCHMIUIMHBI  «XUMHA» Ui [podecCHOHANBHBIX
obpasoBaTeNnbHBIX ~ OpraHm3anuii, onoOpexnod Hayuyno-meromuueckum coBerom Llentpa
npodeccronansroro odpazopanust ®I'AY «OMPO» u pexomennoBannoit ans peanuzaruu [TIICC3
CIIO na 6a3e ocHOBHOrO 00Iero oOpa3oBaHus ¢ MOJyuyeHHEM cpenHero odmero obpa3oBaHus,
npotokoa Ne 3 ot 21.07.2015 r. (yrounenus: mpotoxoi Ne 3 ot 25.05.2017 u HMII ot 11 okta6ps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom IIOOII cpemuero obmero obpazoBaHHA, OJOOPEHHOH
pemenneM OYMO no oOmemy obpaszoBanuto (mpotokosn oT 28 mrons 2016 r. Ne 2/16-3) mo
cneruansHocTH CIIO

13.02.11 «Texnmuyeckass 3IKcIIyaTanua ©u O00CHY)KHBAHHE JJIEKTPHYECKOr0 H
3JEKTPOMEXAHHIECKOro 060py10BaHus (110 0TPACIAM)»

Kadenpa-paspaborunk: Kosuiek HHHOBAIIMOHHBIX TEXHOJOTHH ¥ IpeanpuHuMarenscTsa Bal'V.
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Pabouyio nporpammy coctasui: Kyprasuna [".H. 7;*/4//// k.1.H npenonasarens KWTIT Bal'V.

PaGouast mporpamMMa paccMOTpeHa M 0J00peHa Ha 3acelaHuH y4eOHO-METOIMYECKOH KOMHUCCHH
KUTII Bal'Y

IpoToKo No 1 ordl » L'?Zféfj/!é/%fé%/ 2019 rona

Hupexrop KUTII Bal'y H.E. Mumrynuna
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Hupexrop KUTII BalY H.E. Mumynnaa
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1. MACHOPT PABOYEM ITPOT'PAMMbBI YUEFHOH JTUCIUILINHBI

1.1. O6siacTs npuMeHeHust paboyeil mporpaMmel

Pabouass mporpamma  ofineoOpazoBaTenbHOM — y4eOHOM — AMCHUMIIMHBI  «XHMHS»
IpeHa3HayeHa Ul M3yYeHMs XMMHUHM B NPO(dECCHOHANBHBIX 00Pa30BATENbHBIX OPraHMU3aIusX,
peanu3yromux o0pa3oBaTeNbHYI0 INPOrpaMMy cpegHero obmero o0pa3oBaHHsS B Mpenenax
ocpoenus IIIICC3 CIIO nHa ©6a3e oCHOBHOrO 00mEero o0pa3oBaHUS O CIEHHATIBHOCTH
Texnu4yeckoro npogmasa CIIO

13.02.11 «TexHuueckass IKCIIyaTauMsa H 00CIY)KMBaHHE JJEKTPHYECKOr0 M
3JIeKTPOMeXaHHIeCKOro o6opy1oBanus (Mo 0Tpaciasim)»

1.2. Mecro yueOHONH [JUCUMIVIMHLI B CTPYKTYpe OCHOBHOH mnpodecCHOHAJILHOH
o0pa3zoBaTeJLHOH NPOrpaMMel:

yueOHas TUCLHUIUIMHA « XUMHESI) SBJSIETCS YueOHBIM MPEMETOM 110 BBIOOpY U3 00s13aTeNnbHOMN
npeaMetHo# obnacti «EcrectBennsie Haykm» PI'OC cpennero obmero odpa3oBaHus.

1.3. Ilesn u 3aga4u y4eOHOH AUCUHUIUINHBI — TPEOOBAHUSA K Pe3y/ibTATAM OCBOCHHA yY4eOHOH
AUCIHILIHHBI:
Coneprxxanue pabodeii mporpaMmsl « X UMHS» HAaIPaBJIEHO Ha JOCTHKEHUE CIIEAYIOIUX el

- ¢opmupoBaHue y 00y4arOmUXCs YMEHHMS OLEHUBATh 3HAYUMOCTH XHMHYECKOrO 3HAHHUSA IJIA
KaXI0r'0 YEJI0BEKA,;

- (hopMupoBaHue ¥ 00yJatOUIMXCs IIETOCTHOTO [IPEACTABIEHH O MUPE M POJIM XMMHUH B CO3IaHHH
COBPEMEHHON €CTCCTBEHHO-HAYYHOH KapTHHBI MHpA; YMEHHS OOBACHATH OOBEKTBI M IIPOLECCHI
OKpY’Xaroled AeHCTBUTENBHOCTH: MPHUPOIHOHN, COLMAIBHOM, KyIbTYpHOM, TEXHHYECKOH CpEnbl,
UCITONIB3YS IUIS STOTO XMMHUUYECKUE 3HAHNUS,

- pa3BuTHE ¥ 00yJaIOIIIXCS YMEHUH pa3nuyaTh (akThl ¥ OLEHKH, CPABHUBATh OIICHOYHBIEC BBIBOJEI,
BUJIETh MX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBA3b KPUTEPUEB C ONPENEICHHON CHCTEMON LIEHHOCTEH,
¢dbopMyTHpOBaTh H 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO,

- mpuwobpereHHe OOydYalOIIUMHCSA OIBITa pa3sHOOOpa3sHOM  JEATENbHOCTH, MO3HaHUA M
CaMOTIO3HAHMS; KIIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAILHOE 3HAUYEHHE ISl PA3IMYHBIX BHJIOB
JeSTeNLHOCTH (HABBIKOB pemieHus mpobieM, MpUHSTHS pelleHMH, NoHcKa, aHanu3a u o0paboTku
nH(pOpMalH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHMH, COTpYAHHYECTBA, OE€30IaCHOTO
oOpalieHus ¢ BeIeCTBAMH B TOBCEAHEBHOM JKU3HH).

OcBoenve comepxauus yueOHOW NMCHMILTUHBI «XuMHS», obOecleunBaeT IOCTHXECHHE
CTYJIEHTaMH CJIEAYIOLINX pe3y/JibTaToB:

* TUHHOCHIHbBIX:

- YyBCTBO TOPIOCTH ¥ YBaXEHHS K HCTOPUH M JTOCTHXKEHMSIM OTEYECTBEHHOM XUMUYECKOW HAYKH,
XHMHYECKH MPaMOTHOE II0BeeHNe B MPOdeCCHOHATBHOM NesSTeNbHOCTH U B OBITY NpH O0palieHny
C XMMHYECKVMH BEIIECTBAMHU, MaTEpHaaMH M IIPOLECCAMHU;

- TOTOBHOCTb K HpPOAOKCHHIO OOpa3oBaHHMS M IIOBBINCHHS KBaTMQpUKAIMH B H3OpaHHOH
poeCCHOHATBHOM IESTEBHOCTH ¥ OOBEKTUBHOE OCO3HAHHE PONM XMMHYECKMX KOMIIETCHUMH B
3TOM;

- YMEHHE HCII0JIB30BATH JOCTHKCHHUS COBPEMEHHON XMMHUYECKOH HAyKH M XHMHYECKUX TEXHOJIOTHIA
JUIA TIOBBIIEHHA COOCTBEHHOTO MHTE/UICKTYaJbHOTO Pa3sBHTHA B BRIOpPaHHOH MpodeccHoHaILHOH
JeATebHOCTH;

- JUISL MIYXHX, C1aboCIBIIAIINX, IT03JHOOTTIOXIINX 00yarouuXCs:
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CIIOCOOHOCTD K COILMAJIBHOM aanTalliy ¥ MHTErpalliy B OOIIECTBE, B TOM YHCIIE NIPH Pealnu3aliiun
BO3MOXKHOCTEH KOMMYHHKAIIMK Ha OCHOBE CIIOBECHON peyH (BKIIIOYAs yCTHYIO KOMMYHHUKAIUIO), &
TAKKe, MNpH KCJIaHUH, KOMMYHHUKallMM Ha OCHOBE KeCTOBOH peun C JMIaMy, HMCIOIMUMH
HapyIIeHUs ciryxa.

* MemanpeomMemmpix:
- HCIONB30BAHWE  pA3IMYHBIX BUIOB  IIO3HABATEIBHOH  HEATENBHOCTM M OCHOBHBIX
MHTEJJIEKTYAIBHBIX ONlepanuil (OCTaHOBKK 3afavd, (OpMyJNHpOBaHMS THUIOTE3, aHaluu3a H
CHHTE3a, CpaBHEHHsI, 0000IIEeHNs, CHCTEMAaTH3alluH, BBIABIEHNS PHUYMHHO-CIEACTBEHHBIX CBA3EH,
IIOKCKA aHAJIOroBs, GopMyITUpOBaHUs BBIBOJOB) AN PELICHUS IOCTaBICHHOM 3a1a4uH, IPUMEHEHHE
OCHOBHBIX METOJOB I03HaHus (HAaOMIOAEHNs, HAyYHOrO SKCIIEPHMEHTA) A H3YHUEHHs Pa3NuyHbIX
CTOPOH XMMHYECKMX OOBEKTOB H IIPOIECCOB, C KOTOPBIMH BO3HHKaeT HEOOXOIUMOCTh
CTaJIKHBATLCH B MpodeccuonanbHol chepe;
- HCIOJIB30BaHME PA3jIHYHBIX MCTOYHHMKOB JJIsl IONYYSHHS XUMHUYeCKOH HHGOpMauuH, yMEHHE
OUEHHTH €€ JOCTOBEPHOCTD JUIS HOCTIDKEHHS XOPOLIUX Pe3yJIbTaTOB IpodeccHoHanbHOM chepe;
- JUIS TIIYXHX, CIa0O0CBILIAIINX, TO3MHOOTTIOXKIINX 00yJaromuXcs:
BIIAJICHUE HABLIKAMH OMPENEICHHS ¥ HMCIPaBICHHUs CHeH(HUECKHX OIIMOOK (arpaMMaTH3MOB) B
MTUCBMEHHOM U YCTHOH peun.

* HPEOMEmHBIX:
- PacKpBIBATH Ha MPUMEPaX POJib XUMHH B GOPMHUPOBAHHH COBPEMEHHON HAYYHOH KapTHHBI MUPA H
B IIPAaKTHYECKOH NEATENBHOCTH YENIOBEKa,
- IEMOHCTPUpPOBaTh Ha TNPHMeEpax B3aUMOCBI3b MEXIY XHUMHEH U IPYyrdMM €CTECTBCHHBIMU
HayKaMmH;
- pacKpBIBATH Ha IIPAMeEpaXx MOJOKEHHUS TEOPHH XUMUUecKoro cTpoenus A.M. bytieposa;
- mouuMarh (¢usnueckuit cmbica [lepnomuueckoro 3akona J[.M. MenzeneeBa ¥ Ha €ro OCHOBE
0ODBACHATh 3aBMCHUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB U OOpa3OBaHHBIX MMM BELIECTB OT
9JIEKTPOHHOTO CTPOECHHUSA aTOMOB;
- 06BACHAT IPHYMEEl MHOT00GpasHs BEIIECTB Ha OCHOBE OOIIMX NIPENCTaBIEHUH 00 X COCTaBe U
CTPOCHUU;
- INpPUMEHATH IpaBMa CHCTEMAaTHYECKOM MEXIyHApOJHOM HOMEHKJIATYPBl Kak CpelcTBa
pasjIMUeHUs U HACHTHGUKAIUH BEMIECTB 110 UX COCTABY M CTPOCHUIO;
- COCTaBJISITh MOJIEKY/ISIPHBIE U CTPYKTYpHBIE (OPMYJBI OPraHHYECKHX BEINECTB KaK HOCHTENICH
MHQPOPMAIUK O CTPOSHNH BEIIECTBA, €r0 CBOMCTBAX U MPHHAMIEXHOCTH K ONpEeIeIeHHOMY Kilaccy
COEJIMHCHUM; .
- XapaKTepU30BaTh OpPraHHYECKHE BEIIECTBa M0 COCTaBy, CTPOSHHIO M CBOMCTBaM, yCTaHABIHBATDH
NPUYMHHO-CIIEICTBEHHBIE CBA3M MEX/y JaHHBIMH XapaKTEpUCTHKAMH BELIECTBa,;
- IIPUBOJMTEL NPHMEPbl XUMUYECKUX PEaKIMii, pacKphIBAIOIAX XapaKTePHble CBOMCTBA THUIIMYHBIX
IIPeACTABUTENEH KIACCOB OPraHMYECKHUX BELIECTB C LEJbIO MX HICHTHQHKAMH U OObACHEHHUS
00J1aCTH IPUMEHEHUS,
- IIPOTHO3MPOBATh BO3MOXKHOCTH IIPOTEKAHHs XMMHYECKHX PeaklUWi Ha OCHOBE 3HAaHHH O THIIAX
XMMHYECKOH CBA3M B MOJIEKYJIaX PEAreHTOB M UX PEaKIIMOHHOH criocobHOCTH;
- UCTIOJIB30BATH 3HAHHS O COCTABE, CTPOEHUH U XHUMUYECKUX CBOMCTBAX BELIECTB Ui O€30IaCHOro
IIPUMEHEHHS B IPAaKTHYECKON AEATENBHOCTH;
- OPHBOJMTH IPUMEPHI TMPAKTHYECKOTO HCIIONB30BaHUA HPOAYKTOB MNepepaboTKH HedTH U
IIPUPOJHOTO Tra3a, BBICOKOMOJIEKYIAPHBIX COEAMHEHMH (IONHMITHIICHA, CHHTETHYECKOTO Kaydyka,
aIleTaTHOTO BOJIOKHA);
- IPOBOUTH OMBITHI [0 PACIIO3HABAHHIO OPTaHMYECKUX BEIIECTB: [JIMLEPHHA, YKCYCHOH KHMCIIOTEL,
HETpPENENbHBIX KHPOB, TIJIIOKO3BI, Kpaxmaya, OelKkoB — B COCTaBe IHIUEBBIX IPOAYKTOB H
KOCMETHUYECKUX CPEICTB;
- BhajeTh IpaBWiaMM M [pueMaMu Oe3omacHOM paGoOTBI ¢ XMMHYCCKVMH BELIECTBAMH U
nabopaTopHBIM 000pyIOBaHHEM;



- YCTaHABIMBATH 3aBHCHMOCTH CKOPOCTH XHMMHYECKOH pEakUHMd H CMEUIEHHS XHMHYECKOro
PaBHOBECHSA OT Pa3iU4HBIX (aKTOPOB C LENBIO ONPEEC/ICHHS ONTHMAIBHBIX YCIOBHH IPOTEKAHUS
XMMHYECKUX IPOIIECCOB;

- IPUBOJTUTH IIPUMEPHI IHAPOIIA3a COJIEH B MOBCEAHEBHOM KU3HU YEIOBEKA,

- DPUBOAMTH  HPUMEPHl  OKHCIMTEIbHO-BOCCTAHOBHTENBHBIX  peakUyii B  OpUpOIE,
TIPOM3BOICTBEHHBIX ITPOIIECCax U KHU3HEIACATEILHOCTH OPraHU3MOB;

- TIPUBOJHUTH NPUMEPHl XUMHUYECKHX pPEaKIUi, pacKphIBAIOMMX OOIHEe XHUMHUYECKHE CBOWCTBA
IIPOCTBIX BEILIECTB — METAIOB H HEMETAJLJIOB;

- NPOBOJMTEL PacyeThl Ha HAXOXICHHE MOJIEKYJISIpHOM (opMynsl yrieBogopoda IO IPOAYKTaM
CTOpaHHs U M0 €ro OTHOCHTEIBHOMN INIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

- BlIaIeTh IpaBUiIaMu O€30I1acHOro 00palleH s ¢ AKIMH, TOPIOYMMH W TOKCHYHBIMH BeIeCTBAMH,
cpencTBamMy OBITOBOH XUMUH;

- OCYLIECTBJIATH IIOMCK XHMHYeCKod WHQOpMAalWH [0 Ha3BaHWAM, HACHTH(UKaTOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEHIECTB;

- KPUTHYECKH OLICHWBATH M HMHTEPIIPETHPOBATH XUMUYECKYI0 HH(OPMAIINIO, COAEpIKaIlyIocs B
COODIIEHHSX CPEICTB MaccoBoil nHpopmaruu, pecypcax MHTepHETa, HAYUYHO-NOMYIAPHBIX CTATHIX
C TOYKH 3PEHMS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBIABJICHUS OIIMOOUYHBIX CY>KICHUN
1 (GopMHUpPOBaHUS COOCTBEHHOH MO3UITUH;

- TpPEACTaBNIATh IYTH peLIeHHs TIOOAIBHBIX TNpoOIeM, CTOSIMIHX IIepel YeIOBEYECTBOM:
SKOJIOTHYECKHX, DHEPTETHUECKHX, CBIPhEBBIX, H POJIb XUMHHU B PELICHUH 3TUX NPoOIeM;

- ans o0y4arommxcs ¢ OTPaHHYECHHBIMH BO3MOXXHOCTSAMM 3[0POBbS OBJIZCHHE OCHOBHBIMHU
JIOCTYITHBIMHM METOJJaMU Hay4HOTO MTO3HAHUS.



2. CTPYKTYPA U COJAEPKAHHUE YYEBHOMN JUCIUTIIAHBI

2.1. O6bem yueOHO# AMCHUNIHMHBI H BB Y9e0HO0il padoThI

Bun yaeGHOM paboThl O0BeM gacoB
O61bemM 00pa3oBaTeILHON MporpaMMel Y4eOHOH U CIMIIHHBI 78
B TOM YHCJIE:
TEOPETHIECKOE 00yUIeHHE 40
naboparopHble pabOThI (eciu npedycMompero) 36

IIPaKTHYECKUE 3aHITHS (eciu npedycmMompeno) -

WHIMBUIYAIBLHEIN IPOEKT (eciu npedycmMompeno) -

KOHCYJIbTalluN -

camocTosTeNbHas paboTta obyyaromerocst (BCero) (eciu npedycmompeno) -

B TOM YHCJIC:

caMocTosTeNbHas paboTa Hall HHIAMBHIYAIbLHBIM IIPOEKTOM (eciu -
npedycmMompeno)

Ipomexyrounas arrecramms (Juppepenyuposannviii 3a4ém) 2
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM AESATEJILHOCTH

CTYAEHTOB.

COJIEPXKAHUE
OBYYEHUS

XAPAKTEPUCTHKA OCHOBHBIX BUZIOB JIEATEJIBHOCTH
CTYJIEHTOB (HA YPOBHE VUEBHBIX JIEMCTBUIT)

Baxxuaelimue
XUMHYECKHE
NOHATHSA

VMeHue [aBaTh OINpeIe/ieHHE M ONEPUPOBATH CIEAYIOIIUMH XUMHUYECKHMHU
NOHSATHSMHE: BELICCTBO, XHMUYECKHH 3IE€MEHT, aTOM, MOJIEKYJI4, OTHOCUTENILHBIE
aToOMHasg M MOJIEKYNISApPHAs MAacChl, HWOH, aJUIOTPOMHMS, H30TOINBI, XHMHUYECKas
CBSI3b, D3JIEKTPOTPHIIATELHOCTh, BAJEHTHOCTh, CTENEHb OKUCJIEHHUS, MOIb,
MOJISIpHAss Macca, MOJSAPHBIH 00BbeM ra3000pasHBIX BELIECTB, BELIECTBA
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS, PAacTBOPLI, JJIEKTPOIHMT U
HE3NIEKTPOJIHT, K TPOIUTHHECKAS JHECCOLHanus, OKHCITHTEIb u
BOCCTaHOBHTENb, OKHCJIEHHE M BOCCTAHOBJICHHE, TEIJIOBOH 3h(eKT peakuuy,
CKOPOCTb ~ XMMHMYECKOM  peakiM, KaTaju3, XHMMHYECKOE PaBHOBECHE,
yrIepoAHblit ckener, QyHKIHOHaIbHAs TPYINd, M30MEPHs, TOMOJIOTHS

OcHOBHBIE 3aKOHBI
XHMHH

®opMyIHpPOBaHHE 3aKOHOB COXPAHEHHMsI MACCHI BELIECTB M IMIOCTOSHCTBA COCTABA
BEILECTB. Y CTAHOBKA IPUYMHHO-CIIEACTBEHHOHN CBA3U MEXAY COACPKAHUEM STHX
3aKOHOB W HAallMCAaHMEM XHUMHYECKHX (OpMynT M ypaBHEHHH. YCTaHOBKa
3BOJIOIMOHHON CYIIHOCTH MEHJIENCeBCKOM M coBpeMeHHOH (OpMyIHpPOBOK
nepuoauueckoro sakona [I.Vl.Menneneesa. OObsicHeHHE (QH3MYIECKOIO CMBIC/IA
CHMBOJIMKY IIEPUOIMYECKON TabIuIBl XuMHYecKknx snemenToB [I.M.Menneneesa
(HOMEpOB dJEMEHTa, [EPHUOIa, IPYIIIH) K YCTAHOBKA IIPHYMHHO-CIIEICTBEHHOM
CBSA3M MEXIy CTPOCHHEM aToMa H 3aKOHOMEDHOCTAMM H3MEHEHHSA CBOWCTB
3NIEMEHTOB M 0Opa3oBaHHBIX MMH BELIECTB B IIEpHOJAx ¥ rpymmax.
XapakTeprcTHKa BIEMEHTOB MaJBIX U OOJBINMX NEPHOJIOB 0 UX ITOJIOXEHUIO B
[Tepromnyeckoit cucreme .M. Menzenecena

OcHOBHBIE TEOPHHU
XHUMHUH

VCcTaHOBKA 3aBHCHMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT CTPOEHHS aTOMOB
00pa3yIoUMX HX XAMUYECKAX JIEMEHTOB. XapaKTEPUCTUKA Ba)XKHEHINMX THIIOB
KMMHYECKHX CBA3EH U OTHOCHTEIBHOCTH 3TO! TUIIOIOTHH.

OO6bsCHEHHE 3aBHCUMOCTH CBOMCTB BEIECTB OT HX COCTaBa U CTPOEHHA
KPUCTAJUINYECKHX PEIIETOK.

dopMynMpOBKa  OCHOBHBIX  IIOJIOKGHHH  TEOPMH  OIEKTPOJHUTHYIECKOM
JIMCCOLMALMM M XapaKTepHCTHKa B CBET€ JTOH TEOPHUH CBOMCTB OCHOBHBIX
KJ1aCCOB HEOPTaHUYECKUX COCTUHEHUII.

dopMyIHPOBKAa OCHOBHBIX IIOJOXKEHHH TEOPHH XMMHYECKOTO CTPOCHHS
OPraHHYECKUX COENMHEHMH M .XapaKTepHCTHKA B CBETE 3TOM TEOPHH CBOUCTB
OCHOBHBIX KJIACCOB OPraHHYECKUX COSNMHEHHUH

Baxuaeiimmue
Beniecrsa H
MaTepuaJbl

XapakTepuCTHKa COCTaBa, CTPOEHHs, CBOMCTB, IMOJNYYEHHS W HPUMEHECHUS
paxueimux wMeramwios (IA u II A rpynn, amomMuHHMs, Xejlre3a, a B
€CTeCTBEHHOHAYYHOM ITpoduiie ¥ HEKOTOPHIX d-2JIEMEHTOB) M MX COEIMHEHUH.
XapakTepucTUKa COCTaBa, CTPOEHHMsS, CBOMCTB, TONYYEHHs ¥ MPUME- HEHHA
saxHelux HemeTamos (VIII A, VIIA, VIA rpymn, a takxe azora u Gocdopa,
yriepoja U KpeMHHs, BOJOPOAa) ¥ UX COeJIMHEHUH.

XapakTepucTHKa COCTaBa, CTPOEHHMsA, CBOMCTB, MOJYYSHUS M HPHUMCHEHUS
Ba)KHEHIIUX KJIAcCOB YIVIEBOAOPOAOB (AIKaHOB, IMKJIOAIKAHOB, AaJIKEHOB,
AJIKHHOB, APEHOB) M UX Hanbolee 3HaYMMBIX B HapOJHOXO3SACTBCHHOM IUIaHE
MIpeACTaBUTENEH.

AHaJOTHYHAS XapaKTePHCTHKAa BAXXKHEHINMX INpPEACTaBHTENIeH IPYrUX KIIAaccoB
OpPraHMYeCKUX COEHMHEHHIl: MeTaHONIa M 3TaHONa, CIOXHBEIX 3(HPOB, KHUDPOB,
MBUT, aTbAeTHI0B ((OpMAaNBAETHIOB M alleTalbICIua), KETOHOB (alleToHa),
KapOOHOBBIX KHCJIOT (YKCYC- HOM KHCIIOTE, Ul €CTECTBEHHOHAYYHOTO PpOoQuiLs
TMpefcTaBUTENell OPYTHX KJIACCOB KHCIOT), MOHOCAXapHI0B (IJIFOKO3bI),
JucaxapuioB (caxapo3bl), HOJMcaxapyuiIoB (KpaxMasa ¥ LEJLTIONO3bI), aHWIHHA,
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aMHUHOKHCIIOT, 6€HKOB, HCKYCCTBCHHBLIX K CHHTCTHYCCKHUX BOJIOKOH, Kay4dyKoOB,
ImracTMace

XHMHYECKHI A3bIK
H CHMBOJ/IHKA

Hcnone3oBanpe B yueGHOM M IpodeccHOHANIBbHOH NEATENBHOCTH XMMHYECKHX
TEPMHUHOB U CUMBOJIMKH.

Haspanpe W3YYEHHBIX BELIECTB II0 TPUBHAIBHOH MM MEXIAyHapOIHOH
HOMEHKJAaType ¥ OTpPaXEHHE COCTaBa OSTHX COEIMHEHMH ¢ IIOMOILIBIO
XAMHYECKUX HOpPMYJL.

OrtpaxkeHHe XUMHUYECKHX IIPOIECCOB C IIOMOLIBIO YPAaBHEHHH XMMHYCCKHX
peaxiui

OOBsAcHEHHE CYIHOCTH XUMUYECKHX IpoueccoB. Knaccudukauus XUMUIECKHX
peaxIuil Mo pa3juvHbBIM IPH3HAKAM: YHMCITYy M COCTaBY NPOXYKTOB U PEArcHTOB,
TernnoBoMy 3 eKTy, HAIpaBlIeHUIO, da3e, HATMYHIO KaTaIH3aTopa, U3MEHEHUIO
CTeleHel OKUCIIeHUs 3JIEMEHTOB, 00pa3yIOIIMX BEILECTBA.

VeraHOBKA TPH3HAKOB OOLIEro M pasiM4YHOIO B THUIIOJOIMH PEAKIMH UL

XumMuueckne 9 .
HEOPraHWYecKO! ¥ OpraHNu4ecKoi XUMUH.
peaknuu
Knaccudukanuss BEmIECTB M IPOLECCOB C TOYKH 3PEHHS OKHUCIICHHS-
BoccTaHoBnenus. CocTaBjeHME YpaBHEHMH peaklHi ¢ IOMOIIBI MeToJa
3JIEKTPOHHOTrO OasnaHca.
OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEaklUMH M IIO0JI0OXKECHHS
XHMHYECKOI0 PABHOBECHS OT PA3IMYHBIX (aKTOPOB
. BBIOJIHEHHE XHMHUYECKOTO OKCIHEPUMEHTa B IIOJHOM COOTBETCTBHH C
XUMH4YECKHH
TpaBHjiaMy O€30I1aCHOCTH.
IKCTIEPHMEHT
Hab6monenune, Gpukcanys U OIHCaHHE PE3YJIBTATOB IPOBEICHHOIO 9KCIIEPUMEHTA
[IpoBefeHHE CAMOCTOSATENBHOTO IOHCKA XHMHYECKOH MHGMOpMaluu ¢
T HCIONL30BAHMEM DPAa3MYHBIX HCTOYHHMKOB (HAay4dHO-TIONYIAPHBEIX H3IaHUH,
KOMIIBIOTEPHBIX 0a3 HaHHEIX, pecypcoB MHTepHeTa).
HHpopMALMHA

Hcronp30BaHve KOMIIBIOTEPHBIX TEXHOJOTHH s 00paboTKM M Iepelnayu
XHMHYECKOH HH(POPMALMH U € IPE/ICTAaBICHHS B PA3IHYHBIX popMax

Pacuernl 1o
XMMHUYECKUM
¢popmynam
¥ YPABHEHHAM

YcTanoBka 3aBHCHMOCTH MECXKIOY Ka4eCTBEHHOH H KOJIMYECTBEHHOMN CTOpOHaAMU
XUMHYECKHX 00BEKTOB U IIponeccos.
Pemenue PacYeTHRIX 3a1a4 10 XUMHICCKHM (bOpMYHaM H YPaBHCHUAM

Ipopnabuoe u
npodec-
CHOHAJILHO
3HAYHUMOE
coieprkaHHue

OGBACHEHHE XMMMYECKHX SBJIEHMHM, IMPOMCXOMIIIAX B HpHpoje, OBITYy M Ha
IIPOU3BOICTBE.

Onpenenenyrie BO3MOXHOCTEH TIPOTEKAHMS XUMHYECKMX TMPEBPAIICHHA B
Pa3INIHBIX YCIOBHUSAX.

CobnrofieHre MpaBul SKOJOTMYECKH I'PaMOTHOTO IIOBEAEHMS B OKPYKaroLleH
cpexne.

OreHKa BIMSHUS XMMHYECKOTO 3arps3HEHUs OKPYXKAIOLIEH Cpelsl HA OPraHu3M
YeJIOBEKA ¥ J[PYTHE JKUBBIE OPTaHH3MBI.

Cob6monenue mpaBml 0e30MacCHOTO OOpallleHHs] ¢ TOPIOYMMM W TOKCHYHBIMU
BELIECTBAMH, JIaOOpaTOPHBIM 000pyIOBaHUEM.

[ToaroToBka pacTBOPOB 3a8JaHHOM KOHIEHTpalluK B OBITY M Ha IIPOU3BOICTBE.
Kputryeckas OLEHKa JOCTOBEPHOCTH XMMHIECKOH HHpOpManuy,

IOCTYIAIOIIEH U3 pa3HbIX HCTOYHUKOB
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4. YCJOBUS PEAJIM3AIIMN YYEBHOM JUCITUTIJIAHBI

4.1. MaTepnajbHO-TeXHHYECKOE o0ecTiedeHne

Jlns peanuzaruu OporpaMMbl yIeOHOH THUCHUTUIHHEL « XAMHUS)» [IPEAYCMOTPEHBI CIIEAYIONINe
CTeHATbHBIE TOMEIICHHUS:

Kabuner «xumuu», OCHaIEHHBII OOOPYIOBAHUEM: HAZASIOHBIMU NOCOOUAMY, IKDPAHHO-
36YKOBLIMU NOCOOUAMU, UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIMU CPEOCMBAMY, TEXHUHYECKUMHU
CpeACTBaMH OOYUCHHS: MAZHUMHO-MAPKEPHOU OOCKOU, MYNbMUMeOUAnpOeKmopom, HOYmMOYKOM,
8bIX000M 8 UHMEPHEM.

Jlaboparopusi, OCHaIlleHHas HaTypaJIbHBIMKM OOBEKTaMU, MOAEISAMH, TpUdopaMu U Habopamu
JIsL TIOCTAHOBKH  AEMOHCTPAIIMOHHOTO KW YUCHHYECKOI'0 OKCIIEPUMEHTA, pPCaKTHBaAMH H
BCIIOMOTaTEJILHBIM 000PY10BaHUEM.

4.2, YuyebHo-MeTOaMYecKoe U nHGOpMaUnOHHOe o0ecrievenne

4.2.1. Knuroo0ecne4yeHHOCTE

HaunMeHoBaHue IMTEpaTYphI: aBTOP, HA3BaHMeE, Toa KosnuecTBo Hannuue B
BHA M3IAHHUA, U3IATEILCTBO H3JaHUs IK3EMILISIPOB 3J1eKTPOHHOMN
u3nanuii B oudsoTexe
onbmorexe Bnl'y Bary
B COOTBETCTBHE C
oroc Coo

OcHoBHag JuTepaTypa
1. l'abpuensy, O.C. Xumust: 10 xnace: 6a30Bblit

yposeHb: yuebuuk / O. C. I'abpuensH.- 10-e U3n., cTep. 2014 49
- M.: Ipoda, 192 c. ISBN 978-5-358-13216-0.

2. Tabpmensn O.C. Xumus: 11 knacc : 6a3oBbIf

ypoBeHb: yuebuuk / O. C. ['abpuensH. - 9-e u3L., cTep. 2014 50

- M.: Ipoda, 224 ¢. [ISBN 978-5-358-13067-8.
I[OHOJIHﬂTeﬂbHaH JIUTEpaTypa

1. Heopranuueckas xumus: YuebHoe mnocobue / URL:http://znanium

Boromonosa U.B. - M.: Ansa-M, MHDOPA-M, 336 c. 2016 .com/bookread2.ph
p?book=538925

2. XamuroBa A.M. Opraspueckas XuMus 4nA URL:http://www.ip

crynentos CIIO: yue6Hoe mocobue/ XamuToBa AU, 2016 rbookshop.ru/80239

Bycoiruna T.E, Caduna JI.P.- Kazans: KHUTY, 172 ¢ html.

4.2.2. Illepnoauveckne H3JaHUSA

4.2.3. UnTepHeT-pecypenl
1. Xumus - o6pazoBarebHblil callT i mKoasHUKOB - URL: http://hemi.wallst.ru/
2. Anxumuk - URL: http://www.alhimik.ru/

3. Chemnet - oduimansHoe 31eKTpoHHOe H3naHue Xumudeckoro dakymsrera MI'Y B Internet. -
URL: http://www.chem.msu.ru/
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5. KOHTPOJIb X1 OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOMN TUCHUIIINHBI

Pe3yabTaThl 00yyeHus MeTtoas! oneHKH

Cmyoenm Hayuumca: Bemonnenue:
- packpeIBaTh Ha TIpEMEpax pOJb XUMHH B (OPMHUPOBAHWH | MHAMBHIYAJILHBIX 3aMaHuUi,
COBPEMEHHOH Hay4YHOM KapTMHBI MHpa H B IpaKTUUecKoH | JabopaTopHbIX paboT.

JESTENBHOCTH YEJI0BEKa; WunuBunyanbHele 1
- IEMOHCTPHUPOBATh Ha IPUMEpax B3aUMOCBS3b MEXIY XUMHEH U | PpOHTAIBHEIE ONPOCH,
JpYTUMH €CTECTBCHHBIMHU HayKaMH; TECTOBBIE U MUCHMEHHBIE paboTHI.

- packpelBaTb Ha IPHUMEpPAxX IOJOKECHUS TEOPUU XUMHUYECKOTO
ctpoenus A.M. bytnepoga;

- monuMmarb (Quanmveckuit cmpicn [lepuomuueckoro 3akona [
MenneneeBa U Ha €ro OCHOBE OOBACHATH 3aBHCHUMOCTH CBOMCTB
XMUMUYECKUX OJJIEMEHTOB U OOpa30BaHHBIX MMM BELIECTB OT
3JIEKTPOHHOTO CTPOEHHS aTOMOB;

- OOBACHATH NMPHYMHBI MHOr0o0Opa3us BeIlecTB Ha OCHOBE OOLINX
IIpeJICTaBIEHUH 00 UX COCTaBE U CTPOCHUH,

- TpHUMEHSTh [IpaBUJa CHCTEMATHYECKOH  MeXIyHapoIHOH
HOMEHKJIATYpBl KakK CpeNcTBA pa3JIMueHus W UIeHTU(UKAIHUN
BEIIECTB [0 UX COCTABY U CTPOEHUIO;

- COCTaBJATH MOJIEKYJSIDHBIE M CTPYKTYpHBIE  (HOpMyIBI
OpraHMYeCKHX BELIECTB KaK HocHuTesled MHQOpMamMy O CTPOCHHUHU
BEILECTBA, €0 CBOWCTBAX M IPHHAMIEKHOCTH K OINpPEIeIEHHOMY
KJIaCCy COEIUHEHUH;

- XapaKTepU30BaTh OPraHUUECKUE BEILECTBA 110 COCTABY, CTPOCHHIO
W CBOHCTBaM, YCTaHAaBJIUBaTb IPUYMHHO-CIECICTBEHHBIC CBA3H
MEXly TAaHHBIMHU XapaKTEePUCTHKaMHK BEIIECTBa;

- TPHBOJUTH MPHUMEPHl XUMHYECKHX peaKifif, pacKpBIBAIOLINX
XapaKTepHbIE CBOWCTBA THUIHYHBIX NPEICTABUTEIEH KJIaccoB
OpPraHMYEeCKHX BEIIECTB C LEJIbI0 UX UAEHTU(UKALNH U OOBICHEHUS
00J1acTH IPUMEHEHHUS;

- IPOTHO3UPOBATh BO3MOXKHOCTD IIPOTEKAHUSA XMMHUYECKUX PEAKIUN
Ha OCHOBE 3HAaHMH O THIAX XHMMHYECKOH CBA3H B MOJIEKYJIAX
PEareHTOB U MX PeaKklMOHHOH CIOCOOHOCTH;

- HCIIOJIB30BaTh 3HAHHMS O COCTaBE, CTPOSHHUM M XUMHUYECKUX
CBOMCTBax BEIIECTB AJIs 0€30[aCHOr0 MPHUMEHEHHUS B IPAKTHUECKON
JIESATENbHOCTH;

- TIPUBOJIUTE MIPUMEPHI MPAKTHUECKOrO HCIOIB30BAHUS IPOLYKTOB
nepepaboTku HedTH W NPUPOTHOrO rasza, BHICOKOMOJEKYJSPHBIX
COCOMHEHUH (MOMMATHIIEHA, CHHTETHYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

- IPOBOIUTH OIBITHI 110 PACIO3HABAHHIO OPTraHWYECKHUX BEIECTB:
TITHIEPUHA, YKCYCHOH KHCIIOTBI, HENPEIeNbHBIX KHPOB, IVIIOKO3BI,
Kpaxmajga, OEIKOB — B COCTaBe INHINEBBIX MPOAYKTOB H
KOCMETHUYECKUX CPEICTB;

- BJAJETh IpaBWIaMHd X IpueMamMu Oe3omacHOH paboTel ¢
XMMHYECKUMH BELIECTBAMHU U J1ab0paTOpHbIM 000pyIOBAaHHEM;

- YCTaHaBIUBaTh 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH peakuud H
CMELICHHs] XUMHYECKOTO PaBHOBECHS OT PasjIMYHBIX (pakTopoB ¢
NeJIBHO OIIPCACICHH A ONITHEMAJIbHBIX yCHOBI/Iﬁ IMpOTCKAHUSA
XHUMMHYECKUX MTPOLECCOB;

- TIPUBOJUTH NPUMEPHI THAPOJIN3A COJIEH B ITOBCEIHEBHOM KU3HU
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YeJIOBeKa,;
- IpPUBOMUTH  TPUMEPHl  OKHUCIHMTEIBHO-BOCCTAHOBHTENBHBIX
peakuMi B [pHpPOJE, IPOM3BOIACTBEHHBIX  IIpoLeccax H
’KU3HEESITEIIBHOCTH OPraHi3MOB;

- TPUBOJUTHL IPUMEPHl XHUMHYECKHX pEeaKluil, pacKpbIBaIOIHX
o0IHe XUMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB — METANIOB H
HEMETAJIIOB,;

- IIPOBOJMTH pPacdeThl Ha HAXOXKICHUE MOJIEKYJIApHOH (opMyier
yIJIE€BOAOPOA MO MPOJAYKTaM CrOPAHMS M IO €ro OTHOCHUTEIHHOM
IUIOTHOCTH M MAacCOBBIM JOJSAM DJJIEMEHTOB, BXOISIIUX B €ro
COCTaB;

- BIANETh IpaBujaMu O€30MacHOr0 OOpalleHUus C eIKUMH,
TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMM, CpEIACTBAMH OBITOBOI
XUMHH,

- OCYWIECTBJIATH IOMCK XMMHYECKOH MHGOpMAIMM 10 Ha3BAHHSIM,
uneaTudukaropam, CTpyKTYpHBIM GOpMYJIaM BEILECTB;

- KPHUTHYECKH OLIEHMBaTh M HHTEPIPETUPOBATH XUMHYECKYIO
HHQOpPMAIHIO, COINEepXKaIlylocs B COOOLIEHUSIX CPEICTB MacCOBOH
undopmarmy, pecypcax MHTepHeTa, HAyIHO-MIOMYJIAPHBIX CTATHIX
C TOYKHM 3PEHHS €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B HEJAX
BBIIBJICHUS] OIIMOOUHBIX CYKIACHUH U GOpMHPOBaHUS COOCTBEHHOM
NO3UIINH;

- MPEACTaBIATh MYTH PELICHHs INOOANBHBIX IPOOJIeM, CTOSIIHX
nepea  YeNOBEYECTBOM:  BKOJIOTHYECKHX,  DHEPreTHYECKHX,
CBIPbEBBIX, U POJIb XUMHUH B PEMICHUHU 3TUX ITpoOIeM;

- Juis 00y4arolMXCcs ¢ OrpaHUUYEHHBIMH BO3MOXKHOCTSIMU 3/OPOBBS
OBJIaJICHHE OCHOBHBIMHM  JOCTYIIHBIMH METOJAMH  HAay4JHOTO
TIO3HAHUS.

Hugpepenyuposannsiii 3auém
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