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Pabouass mporpamma yuebHOM jnucupmHEbl «XuMmus» paspadoTana Ha ocHoBe ®OI'OC
cpennero odwero obpasosanus (yTB. mpukasoM MunucreperBa obpaszopaHus M Hayku PO ot
17.052012 r. No 413 B pen. or 29.06.2017 r.) u Ha OCHOBE MPHUMEPHON MPOrpPAMMBEI
00meoOpazoBaTenbHON  yueOHOM  AHCHMIUIMHBI  «XUMHS» UL npodeccHOHaIbHBIX
00pa3oBaTeNbHBIX  OpraHms3aluil, ©000peHHONH HaydHO-METOMMYECKHM  COBETOM Llentpa
popeccnonanbHoro obpasosanus ®LAY «OUPO» 1 pekoMeHI0BaHHOI a1 peanusauuu [1T1ICC3
CHO Ha 6aze ocHoHOro 06Iero 06pasoBaHus C MOJYYEHHEM CPETHEro 06IIEero oOpa3oBanus,
nporoxos Ne 3 ot 21.07.2015 r. (yrousenus: mporoxos Ne 3 ot 25.05.2017 u HMIT ot 11 OKTSIOpst
2017 r. 3a Ne 01-00-05/925), ¢ yuerom ITOOIT cpeamero obmero oGpasosanus, 0/100peHHOH
peweinem @YMO 1o obuwemy obpasoanuio (mporokon ot 28 wmionst 2016 r. Ne 2/16-3) 1o
cnenyanbrocti CIIO

13.02.11 «Texnuueckast IKCILLYaTAUHS H 06Ty KUBAHHE HIEKTPHIECKOT0 H
YJIEKTPOMEXaHHYECKOr0 000py/10BAHNS (110 OTPACIISIM)»

‘Kacdezpa-pazpaborunx: Komie/uk MHHOBAIMOHHBIX TEXHOJIOHH M NpeTpuHAMaTe beTBa Bal'Y.

Pabouyto nporpammy cocrasun: Kypuaguna [.H. % K.T.H npenojgasarens KUTIT Bal'V.

Pabovast nporpamma pacemotpena u ono6peHa Ha 3acefaHHH YYEOHO-METOIHUECKOH KOMHCCHE
KUTII Bal'y

IIPOTOKOJI No / OT « 5/ » ﬂ/pjﬂ/ﬁ/fﬁlf/ 2020 rona

J
Hupexrop KUTTI Bal'yY /sz H.E. Mummynuna

lIporpamma nepeyTBepxicHa:

Ha y4eOHBIH 1o, mpoToKo Ne oT

Hupextop KUTII Bal'yY H.E. Muiynusa

[Iporpamma nepeyreepikacHa:

Ha__ y4eOHbli roj, nporokon Ne oT

Hupextop KUTII Bal'yY H.E. Muiuynuna

[Iporpamma nepeyTtBepxeHa:

Ha y4eOHBIH roJ1, mpoToko Ne oT

Hupexrop KUTIT Bul'Y H.E. Mumynuna
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1. TACIIOPT PABOYEN ITPOTPAMMBI YUEBHOM JUCHUIIIAHBI

L.1. Ob6nacth npuMeHenust paboveil nporpaMmbi

Pabouas  nmporpamma  06meoGpasoBaTenbHON  yueGHON — JMCHMIVIMHBI  (XHMUS)
lIpe/IHasHaYCHa JUIS M3YYEHHS XUMMH B IPOQeCCHOHAIBHBIX 00pa3oBaTebHBIX OpPraHH3ALHIX,
peanusyIomux 00pa3oBaTesibHyl0 IIPOTPaMMy CPEIHET0 00ero oGpasoBaHus B npenenax
ocoenns IIIICC3 CIIO mna 6ase ocHOBHOTO o6IIero o6pa3soBaHHss [0 CHEHMHATBHOCTH
Texnuueckoro npopuas CII0

13.02.11 «Texuuveckas IKCIUIyaTALHS H 06CJY/KHBAHIE JJIEKTPHYECKOT0 U
MIEKTPOMEXaHHYECKOro 060py1oBaHus (0 0TPACISIM)»

1.2.  MecTto y4eOHOH JUCHHIUIMHBI B CTPYKTYpe OCHOBHOII mnpodeccHoHaILHOI
00pa3oBaTeNLHOI NPOrpaMMBI

Yuebnast aucuuumna « XUMHSD SIBISETCS YUeOHBIM IPEIMETOM I10 BBIOODPY U3 00s13aTENIbHOI
lpe/MeTHOH obnacti «EctectBennbie naykuy» ®I'OC cpennero o6imero 06pa3oBaHus.

1.3. Henn u 3agaun y4eOnoii JHCHHIIHHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHUsI yueOHOIH
AMCHHILTHHBI

Conepxxanue paboueit IporpaMMbl  « XMMHSI» HAlpaBI€HO HAa JIOCTHIKEHHE CIIEIYIONITHX
eJei:

* (opmuposanue y o0ydarOUMXCS yMEHHS OLECHHBATH 3HAUMMOCTH XMMUUYECKOTO 3HAHHS Jitie:|
KaX)10I'0 YeJI0BeKa;

* (popmHpoBaHHE y 0OYYAIOIINXCS LETOCTHOTO IIPEJICTABICHHS O MUPE U POJIM XUMHH B CO3JAHUHU
COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHUPA; YMCHHUS OOBSICHATH OOBEKTHI H TIPOIECCHI
OKPY3KAlOIICH JICHCTBUTEILHOCTH: TIPUPOJIHON, COIHANILHOIA, KYIbTYPHOH, TEXHHYECKOH CpEJbI,
MCII0JIb3YSl JUISL 9TOr0 XMMUUCCKHE 3HAHUS;

® passurve y O0O0yYaromMXcs yYMEHHH pasznuyarh (akThl H OLEHKH, CPaBHHUBATHL OLEHOYHBIE
BBIBOJIBL, BUACTE UX CBSA3L C KPUTEPHSAMH OIEHOK M CBA3b KPHTEPHEB C ONpeeTeHHOH cHcTeMOil
IIEHHOCTEH, (POPMYJIHPOBATHL M 0BOCHOBBIBATE COOCTBEHHYIO IO3HIUIO;

® npuoOpeTeHHe OO0YYalOIIHMMHUCS  OMBITA pasHOOOpasHO#H  JESATENBHOCTH, MO3HAHHUS U
CaMOIIO3HAHMA, KIIOYCBBIX HABLIKOB, HMCIOIIMX YHUBEPCAJILHOE 3HAUCHUE Il Pa3IHYHBIX BHIOB
JICATENILHOCTH (HABBIKOB PEIIeHHs MPoOJieM, TPHHATHS PEIICHHH, MOKMCKa, aHanu3a U 00paboTKu
HH(POPMALIUH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB U3MEpEeHHH, COTpY/IHHYECTBa, OC301IaCHOTO
0OpalleHUs ¢ BEIEeCTBAMH B [IOBCEIHEBHOM HKH3HIT).

OcBoeHne cojepikanus yuyeOHOH MUCHMTIIMHBI «XHMHS», O06ECTICUHBAET OCTHYKEHME
CTYICHTaMH CJIEAYIONIUX Pe3yJIbTATOB:

®  JIUYHOCHIHBIX:
¢ 'YBCTBO F'OPNIOCTH H yB&XCHHUA K HCTOPHH U JIOCTHXKEHHAM OTEUECTBCHHON XMMUYECKOH HayKH;
XHMUICCKH TPAMOTHOC MOBE/ICHUE B NPO(ECCHOHATBHOM JIEATENBHOCTH U B ObITY IIPH 06palieHHH
C XHMHYECKHMH BELIECTBAMH, MaTepPHATIAMH H [IPOLIECCAMH;

¢ TOTOBHOCTb K MPOMOIIKEHUIO 00pa3OBAHHA M TOBBINUECHHS KBAIHDHUKAIMM B W3GpaHHO
MPOPECCHOHAIBHON ACATENLHOCTH U 00BEKTHBHOE 0CO3ZHAHUE POJIH XMMHYECKUX KOMIIECTCHIIUHA B
ITOM;

® YMCHHC MHCIIOJB30BATH JOCTHXKCHHSI COBPEMEHHOM XHMHYECKONH HAyKd M XHUMHYECKHX
TCXHOJIOTUH  JUlsl  TOBBILIEHHS COOCTBEHHOTO WHTE/UIEKTYaTbHOTO pAa3BHTHA B BBIOpaHHOH
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npodecCHOHANBHOM JIeSITeIbHOCTH;
*  MemanpeomMemHoix:

o HCIIONIG30BAHUE  pa3JIMYHBIX  BHIOB  [I03HABATEJIBHOH  JCATEIBHOCTH M OCHOBHBIX
HHTCIUIEKTYalbHbIX ONepaluil (II0CTaHOBKH 3aja4yd, (POPMYIMPOBAaHMS TMIIOTE3, aHANIH3a M
CHHTE3a, CPABHCHHUS, 0000IIEHNS, CHCTEMATH3AIMH, BBISBIECHHS IIPHIAHHO-CIIE/ICTBEHHBIX CBS3Eil,
MOUCKA aHATIOTOB, (POPMYIUPOBAHHA BBIBOJIOB) ISl PELIEHHUs OCTABICHHON 3a/[aul, IPHMCHEHHE
OCHOBHBIX METOJIOB MO3HAHUS (HAOIIONEHHS, HAYIHOTO SKCIEPUMEHTA) IS H3YUeHHs Pa3/IHIHBIX
CTOPOH  XHMHYECKHX OOBEKTOB M IIPOLECCOB, € KOTOPHIMH BO3HHMKAET HEOOXOIHUMOCTh
CTIKHBATLCS B IPO(ECCHOHANLHOM cdepe;

. HCIIOJIL30BAHHE  PA3IMYHLIX  MCTOYHHKOB JUIS TIOJIyYeHMS XHMHYECKOH HH(pOpMalHH,
YMEHHEC OLECHHUTE €€ IOCTOBEPHOCTE JUIS JIOCTHXKEHUS XOPOIIHMX PEe3YIBTATOB NPOoQecCHOHATEHOM

cepe;

®  npeOMemHbIX:
— PAaCKpbIBaTh HA NPUMEPAX POJIb XHMUH B (POPMHPOBAHHH COBPEMEHHON HAYYHOM KapTHHBI MHpa
U B IPaKTHYCCKON JIEATEIbHOCTH YEeI0BEKA;
— JCMOHCTPMPOBATL Ha MPHUMEpax B3aMMOCBA3b MENKY XMMHUEH M JIPyrMMH €CTECTBEHHBIMU
HayKaMu,
— PAcKphIBaTh Ha pUMEPax IMOJIOXKEHHs TECOPHH XHMHUUECKOTo cTtpoenus A.M. Byrieposa;
— NOHHMaTh (u3nueckuil cmbicn [lepuoanueckoro 3akona JI.M. Menneneesa u Ha €ro OCHOBE
OOBACHATH 3aBUCHMOCTB CBOMCTB XMMHUYECKHX OJIEMEHTOB U 00pa30BaHHBIX HMMH BEIIECTB OT
JICKTPOHHOI'O CTPOCHUS ATOMOB;
— OOBSCHATL NPUYMHBI MHOr00Opa3us BEIIECTB HA OCHOBE OOIIMX npeacTaBieHuil 00 UX cocrase
H CTPOEHMH;
— TNPHUMCHATL  NpaBUJIA  CHCTEMATHYCCKOH MEXIYHApOJHOH HOMEHKIATYphl Kak CcpeJcTBa
pasiiMyeHus 1 HACHTH(UKALIMH BEIIECTB 110 HX COCTABY U CTPOCHHIO;
— COCTaBJISITH MOJICKYJISIDHBIC M CTPYKTYPHBIE (JOPMYJIBI OPraHHYECKUX BEIIECTB KaK HOCHTeNelt
MH(OPMAIMK O CTPOEHHWH BEILIECTBA, ero CBOMCTBAX H NPUHAJUIEHHOCTH K OIPE/IEIEHHOMY Kiiaccy
COEJIMHEHHIH,
— XapaKTEpH30BaTh OPraHMIECKUE BEIIECTBA 10 COCTABY, CTPOEHHIO H CBOMCTBAM, yCTAaHABIMBATE
PUYHHHO-CJIC/ICTBEHHBIC CBA3H MEIKY NaHHBIMU XapaKTEPUCTHKAMMU BEIECTBRA;
— [PHBOJIMTL IIPUMEPbI XHMUYECKHX PEaKIHi, paCKPBIBAIOIIHX XapaKTEPHEIE CBOHCTBA THITHYHBIX
IPE/ICTAaBUTEJICH KJIACCOB OPraHWYEeCKHX BEILIECTB C IENIBIO HX HICHTHQUKAIMK ¥ 00BIACHEHHUS
00nacTH npuMeHeHuUs;
— MPOrHO3HPOBATL BO3MOMHOCTB MPOTEKAHHS XMMHYECKUX PEakiMi Ha OCHOBE 3HAHUE O THIIAX
XUMHYECKOH CBA3M B MOJICKYJIaX PEAreHTOB H X PEAKIHOHHOM CIIOCOGHOCTH;
~ MCHOJL30BaTh 3HAHMS O COCTaBE, CTPOCHMHM M XHMMHMYECKHX CBOMCTBAX BEINECTB JUIs
0e301acHoro NPUMEHEHHs B IPAKTHYECKO JCATEIBHOCTH;
~ UPHBOJUTL  IIPHMEPEL  [IPAKTHYECKOIO HCIIOIB30BaHUs TPOAYKTOB mepepaboTku HedTH u
HPHPOZIHOTO Ta3a, BBICOKOMOJICKY/IAPHBIX COC/MHEHUH (MOJMITHICHA, CHHTETHYECKOTO KaydyKa,
areTaTHOro BOJIOKHA);
~ [IPOBOJIMTE ONBITBI IO PACIIO3HABAHMIO OPIraHHYECKUX BELIECTB: NIHIEPHHA, YKCYCHON KHCIIOTHI,
HEIIPEACIEHBIX  JKHPOB, [VIIOKO3BI, KpaxMmala, OelKOB — B COCTaBe IMINEBBIX IIPOJYKTOB H
KOCMETHYECKHUX CPEJICTB;
— BJJICTh IpaBWIaMH H IpHeMamu Oe3omacHOH pabGoThl ¢ XMMHUECKHMH BELIECTBAMHM M
1abopaTOPHEIM 000PYI0BaHHEM;
~ YCTaHABIIMBaTb 3aBUCHMOCTB CKOPOCTH XHMMHYECKOW peakIMH M CMEIIEHHS XHMHUYECKOIO
PaBHOBECHS OT Pa3NHYHLIX (DAKTOPOB € IENBIO ONpPeNeIeH s ONTHMATbHBIX YCIIOBHH IPOTECKAHUS
XHMHYECKHX MPOLIECCOB;

— HPHUBOJIUTEL PUMEPEI THIPOJIH3A CONEH B MOBCEAHEBHOMN KM3HH UC/IOBEKA;



— MPHBOJMTL  NPUMEPLI  OKHCIHTC/IBHO-BOCCTAHOBMTENIBHBIX — peakiuii B IpHpOJE,
POM3BOJCTBEHHBIX IIPOLECCAX M IKU3HEAEATETLHOCTH OPraHU3MOB;

— TPHUBOJMTEL I[PUMEPBl XUMHYECKHX peaklHil, pacKpBIBAIOIIMX O0L[Me XUMHUYECKHEe CBOMCTBA
IIPOCTBIX BCIIECTB — METAJIJIOB U HEMCTAJIJIOB,

— TIPOBOJIMTL PAacHCTHl HA HAXOMICHHE MOJEKYISPHOH (GOpMyIEI YriieBoZopoaa Mo HpoayKTaM
CrOpaHHs H I10 €ro OTHOCHUTEILHOH IUIOTHOCTH H MacCoOBBIM JOJISAM 3JIEMEHTOB, BXOIAIIHX B €TI0
COCTaB;

— BJAJCTL I[IpaBHJIAMH 66301’[3(31—101“0 OGp&U.[BHHH ¢ CIKHMH, TOPIOYHMMH H TOKCHYHLIMH
BELIECTBAMH, CPeICTBaMU OBITOBOM XHMHH;

— OCYLIECTBIIATL IIOMCK XHMHYECKOH HMH(OpPMALMH 110 Ha3BaHMIM, HJIeHTH(UKATOpaM,
CTPYKTYpPHBLIM (hOPMYJIaM BelIeCTB;

— KPUTHUCCKH OLCHMBATH H MHTEPHPETHPOBATE XUMHYECKYIO MH(DOPMALHIO, COAEPIKALIYIOCS B
COOOIIEHUAX CPEJICTB MACCOBON HH(pOPMALIHH, pecypcax MHTepHeTa, HayYHO-OMYIAPHBIX CTATHIX
¢ TOYKH 3pCHHA CCTECTBCHHO-HAYYHOH KOPPEKTHOCTH B LIE/IAX BBIABICHHs OIMOOYHBIX CY)KICHMI
n (hOpMHUPOBAHUSI COOCTBEHHON MO3HUIHH;

— UpEACTaBIATL [YTH PELICHUST T[IOOANbHBIX IPOOJEM, CTOSIIMX IEPe]] HeI0BeYECTBOM:
IKOJIO'THYECKHX, OHEPreTHYCCKUX, CBIPBEBLIX, H POJIb XUMHH B PEILICHHH 3THX Hp06JI€M.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHON TUCITUILINHBI

2.1. O0bem y4eOHOMH JHCHHNIMHBI H BHABI yueOHoil paboThI

Bua yuebnoii paboTel

O0BeM yacoB

O0nem odpasoBaTeIbHONH NPOrpaAMMbI Y4eGHOI AHCHMILTHHDI 66
B TOM YHCJIC:

TEOpETHYECKOe 0byUueHue 22
nabopaTopHble paboTEl (eciu npedycmompeno) 44

IPaKTHYECKHE 3aHATHS (ecau npedycmomperio)

VIHIMBUYaTIbHBIA IPOEKT (eciu npedycmompeno)

KOHCYJIbTAIllHH

camocToATebHas padora obyuaromerocs (Beero) (eciu npedycmompeno)

B TOM 4HHCIIE:

CaMOCTOATe IbHAs Pab0oTa Hajl MHAHBHIYATBHBIM IPOESKTOM (€C/iu
npeoycMompeno)

Ipomeskyrounas arrecrauust (JJudepenyuposannviii 2a4ém)
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJ0B YYEFHOM JESTEJLHOCTH

CTYJAEHTOB.

COJEPXAHUE
OBLYYEHM

XAPAKTEPUCTHKA OCHOBHbIX BUJIOB JIESATEJIBHOCTH
CTYJIEHTOB (HA YPOBHE YUEBHBIX JIECTBUIA)

Baskneiimue
XHMHYECKHEe
MMOHATHSA

YMeHHe JaBaTh OIpeEJCleHHEe W ONEpHpOBaTh CIEAYIONIHMH XHMHUYECKHMH
[OHATHAMH: BEIECTBO, XHMUYCCKHHA 2IEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIIbHBIC
aTOMHas M MOJIEKYIISIpHAA MAacchl, MOH, UIOTPOIHS, M30TOIbI, XHMHYECKas
CBA3b, OJICKTPOTPHUIATENBHOCTh, BAJ€HTHOCTh, CTENEHb OKHCJIEHHUS, MOIb,
MOJIsIpHasg Macca, MOJIAPHBIH  00bEM ra3000pa3sHBIX BEILECTB, BEINECTBA
MOJICKYJISIDHOTO M HEMOJICKYJISIPHOTO CTPOEHHMS, DAacTBOPLI, 3JIEKTPOIHT H
HEDJIEKTPOJTUT, SJIEKTPOIUTHYECKAst JHCCOLUAIIHS, OKHCITUTEIh H
BOCCTAHOBUTENb, OKHCICHHE W BOCCTaHOBIIEHME, TEIIOBOH d((eKT peakiuu,
CKOPOCTh ~ XMMHYCCKOHM  peaklUuH, KaTajiu3, XHMHYECKOE paBHOBECHE,
YTJIEPOAHBIH CKeJleT, (yHKIMOHATIBHAS TPYIIIA, U30MEPHS, TOMOJIOTHSI

OcHoBHBIC 32AK0HBI
XHMHU

DopMyIMPOBAHHE 3aKOHOB COXPAHEHHS MACCHI BEIECTB M IIOCTOSHCTBA COCTABA
BCIIECTB. Y CTAHOBKA IPHUHHHO-CIIEJICTBEHHON CBA3H MEIKIY COIEPIKAHIEM ITHX
3aKOHOB M HAallMCaHMEM XHMHYECKHX (OpMYJ H ypaBHeHHH. YcTaHoBka
OBOJIOLMOHHON CYIIHOCTH MEHJENEEBCKONH M COBPEMEHHOH (hOPMYITHPOBOK
nepuorieckoro 3akona J[.M.Menneneesa. OObscHenne GpuU3HIECKOTO CMBICITA
CHUMBOJIHKH [IEPHOJIHUECKON TaOIMIBI XUMUYeCKUX a1eMeHToB J[.M.Menneneesa
(HOMEpOB dJIeMeHTa, TIEPHOJIa, TPYIIILI) U yCTAHOBKA NPHYHHHO-CIEACTBEHHOM
CBS3M MCXKIY CTPOCHHEM aroMa M 3aKOHOMEPHOCTAMHM M3MEHEHHS CBOMCTB
OJIEMEHTOB M 00pasOBaHHBIX MMM BEIIECTB B MEPHOJAX ¥  IPYIIaXx.
XapakTepuCTHKA JIEMEHTOB MaJbIX U GONBIIMX MEPHOLOB 110 HX TOIOKCHHIO B
lIepuoauueckoii cucreme JI.M.Menneneera

OcHoBHbIE TEOpUH
XHMHH

YcTanoBKa 3aBHCHMOCTH CBOMCTB XMMHUECKHX BEUICCTB OT CTPOEHUS aTOMOB
00pa3yIoNMX MX XMMHUECKHX 2JIEMEHTOB. XapaKTepuCcTHKa BAXKHEHIMX THIIOB
XHMHYECKHX CBSI3€H U OTHOCHTEJILHOCTH HTOI THIIOJOIHH.,

OObsicHEHMEe 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTABA M CTpOCHHS
KPHCTAJNIMYECKUX PElIeTOK.

DopMyJIMPOBKA  OCHOBHBIX  ITOJIOJKEHHUI TEOPUH 3IEKTPOJIMTHUSCKOM
AUCCOLMALMA W XapaKTePUCTHKA B CBETE€ 3TOH TEOPHH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHMYECKHX COEIUHEHMI.

DopMyJIMPOBKA OCHOBHBIX  IOJIOKEHHUI TCOPHH  XHMHYECKOI'0 CTPOCHHS
OpPraHMYECKUX COC/IMHEHMHM M .XapaKTepHCTHKA B CBETE ITO TEOPHH CBOMCTB
OCHOBHBIX KJIACCOB OPraHMYECKUX COC/(MHEHME

Baxueiimue
BelecTBA H
MaTepHAJIbI

XapaKTepHCTHKA COCTaBA, CTPOCHHS, CBOHCTB, MONYYEHHS W IPUMECHEHHUSsI
BaxHedumx merawios (IA w II A rpynn, amoMuHus, ixene3a, a B
€CTCCTBEHHOHAYYHOM MPO(pHIIe H HEKOTOPBIX d-37€MEHTOR) U HX COEIMHEHTTI.
XapaKTepUCTHKA COCTaBa, CTPOCHHS, CBOMCTB, MOJIyYeHHsS H IpHUMe- HEHHSI
BaxHeinmx Hemeramios (VIII A, VIIA, VIA rpynm, a Takxe azora u tocdopa,
YIIIEpo/ia ¥ KPEMHHS, BOJOPO/id) H HX COEIMHEHHUH.

XapakTepHCTHKa COCTABa, CTPOCHHS, CBOMCTB, MOJYYCHHS WU [IPUMECHEHHUSI
BXHEHIINX  KJIACCOB  YIJIEBOMOPOJIOB  (AIKAHOB, NHKIOAIKAHOB, AIKEHOB,
aJIKHHOB, apeHOB) H MX HaHOOJee 3HAYHUMBIX B HAPOJHOXO3SHCTBEHHOM IIIaHe
IIpeJICTaBUTETICH.

AHaJIOrHYHAs XapaKTePHCTHKA BKHEHIINX IpecTaBuTeNeii JAPYTHX KIIACCOB
OPraHHIeCKHX COCAMHCHUH: METaHONa W 3TaHONA, CIOXKHBIX 3(QHUpPOB, JKHPOB,
MBUL,  albJIErHA0B ((popMabaeruioB H aneTalbAerujia), KeTOHOB (aleToHa),
KapOOHOBLIX KHCJIOT (YKCYC- HOM KHCIOTBI, JUls €CTECTBCHHOHAYYHOI'0 NMpO(HUIIsI
NPCACTABHTENCH JIPYrHX — KIACCOB  KMCIIOT), MOHOCAXapuaoB (IIIOKO3bI),
AMcaxapu/ion (caxaposel), nonuMcaxapuioB (Kpaxmaia M 1eIUI0N03bl), aHuIHHA,
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dMHHOKHCIJIOT, 66J'IKOB, HCKYCCTBCHHLIX M CHHTETHYCCKHX BOJIOKOH, Kay4dYKOB,
IjiracTMacce

XHUMHYeCKUIl SI3bIK
H CHMBOJIHKA

HUcnonszoBanue B yuebHOH 1 poheCCHOHATLHOM JIeITePHOCTH XHMHUYECKHX
TEPMHHOB H CUMBOJIHKH.

Hazeanne W3ydeHHBIX BelleCTB 1O TPUBHAIBHOW MM MEXYHAPOHOU
HOMEHKIATYpe M OTpa)KCHHE COCTaBa OSTHUX COEMHHEHHH C ITOMOIIBIO
XHMHYECKHX (hopmy.

OTpaskeHHe XHMHYECKHX IPOIECCOB C MOMOIIBIO YPaBHEHHUH XHUMHYCCKUX
peakuii

OObsiCHeHHE CYUIHOCTH XMMHYECKHX NPOLECCOB. KTacCH(PHKAIMS XUMUUECKHX
PeaKiyit Mo pasjM4HbIM MPU3HAKAM: YHCILY H COCTABY NPOAYKTOB M PEarcHTOB,
TEII0BOMY a(heKTy, HarpapieHuIo, (ase, HAIMYMIO KATATH3aTOPa, H3MEHEHUO
CTETICHEH OKMCIICHHUS D]IEMEHTOB, 0Opa3yrOIHX BEIECTRA.

YCTaHOBKA MPH3HAKOB OOIIEr0 M PasIMYHOrO B THIONOTMH peaKLuil Juis

Xumnueckue - 5
ek HEOPTraHUYECKOH U OpPraHHYECKOH XUMHUH,
P Kmaccudukanus —BemecTs ©  HpoleccoB ¢ TOUYKH 3peHHSs  OKHCIICHHS-
BoccTaHoBNeHUs. CoCTapB/ieHHe YpaBHEHHH peakiMii ¢ IIOMOIIGI0 MeToa
IEKTPOHHOTO Oananca.
OGbsICHEHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEakiuM M TOJNOMCHHS
XHMHYECKOI0 PABHOBECHUS OT PA3IMYHBIX (PAKTOPOB
" Beimonnense  XMMHUeCKOro 9KCHEpUMEHTA B [IOJHOM COOTBETCTBHH  C
Xumuaeckuii
npaBuiIaMH 0€30MacHOCTH.
IKCHEPHMEHT

Ha6J'II-Ol[€HP[€, (bHKCﬁI_[[/IH H OITHCAHHE PE3YJILTATOB NPOBEIEHHOTO OKCIICPHMCHTA

Xumuyeckan
uH(popmanus

[IpoBenenne  caMOCTOSTENBHOrO  MOMCKA  XHMHYECKOM uHpopmamuun ¢
HCTIOJIL30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB  (HAYYHO-MOTYNAPHBIX H3IAHHI,
KOMITBIOTePHBIX Da3 aHHbIX, pecypcoB MuTepHeTa).

Mcronp3oBaiie  KOMIBIOTEPHBIX TEXHOJIOIHH s 0OpaGOTKH U neperayu
XHMHYECKON UI(POPMALIMH | ee NPEJACTABJICHUS B PA3THYHBIX (hopmax

Pacuers! no
XHMHYECKHM
hopmyaam
H YPABHEHHAM

YCTaHOBKA 3aBHCHMOCTH MEX/Iy Ka4eCTBEHHON M KOJIMYECTBEHHOM CTOPOHAMH
XUMHYCCKHX 0OBEKTOB U ITPOLIECCOB.
Perenne pacdyeTnbIx 3a1a4 1o xumuueckuM hopMyaM i YpPaBHEHHUAM

Hpodpunsuoe u
npodec-
CHOHAJILHO
3HAYHMOe
coaepiKaHue

OObsiCHEHHE XMMMYECKHX SIBICHH, HPOUCXOANHX B npupoje, ObITYy M Ha
IIPOMU3BO/ICTBE.,

Ornpesienenre  BO3MOXHOCTEH IPOTEKAHHS XUMHUECKHX MpeBpalleHut B
Pa3IHYHBIX YCIOBHSX.

CobumosieHue MpaBHil 3KOJOTHYECKH TPAMOTHOTO TOBE/EHHS B OKpY’KaroIien
cpene.

OneHka BIIHMSIHUS XUMHYECKOTO 3arpsAI3HEHUS] OKPYKAIOWIEH Ccpellbl HA OpraHH3M
4eJI0BeKa U JIPYIHE )KUBBIC OPraHH3MblL.

CoOmosienue npasui 6e30macHOro 0OpaleHus: ¢ FOPIOYUMH M TOKCHYHBIMH
BCLIECTBAMM, JIaDOPATOPHBIM 000PYIOBAHUEM.

ITojtroToBka pacTBOPOB 3a/1aHHOI KOHIEHTpaIHH B ObITY U Ha IIPOU3BOICTBE.
Kpurnueckas onenka JocTOBEpHOCTH XUMUYECKOTH HH(pOpMAIHH,

NIOCTYNAIOIIEH H3 PA3HBIX HCTOUHHKOB
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4. YCJIOBUS PEAJIM3ALIMUA YUYEBHOM JUCLUATIIMHBI

4.1. MaTtepuaiibHO-TeXHHYECKOE 0fecreyeHne

JUist peajM3aiuu TporpaMMbl yUeOHOM JTHCIHILTHHBL « XHMHSD TIPEyCMOTPEHBI ClIe/IyIOIIHE
CIIeHHANIbHBIE TIOMEIIEHHUS:

Kabuner «xumuuy, ocHawennwii oGopynoBanuem: na2ia0usiMu nocooOuUAMUY, IKPAHHO-
36YROGLIMU - ROCODUAMY,  UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMU — CDEOCIEAMU; TEXHUYECKHIMH
CpelICTBAME OOYYEHHS: MALHUMHO-MAPKEPHOil OocKoll, MYTbMUMEOUANPOEKMOPOM, HOYMOYKOM,
BbIXOOOM 8 UHIMEPHEn.

JlaGoparopus, ocHaleHHas HATYpATLHBEIME 0GBEKTAMH, MOJIETISAMH, npudopamu u HabopaMu
AU TIOCTAHOBKH  JIEMOHCTPALMOHHOTO M YYEHHYECKOIO 3KCIEPUMEHTa, pEaKTHBAMH |
BCIIOMOTaTeIbHBIM 000PYJ0BAHUEM.

4.2. Yaedno-mMeToanueckoe H HHPOPMAIHOHHOE 0fecIeuenne

4.2.1. KnurooGecrneueHHOCTD

HaunmenoBanune intepatypoi: aBrop, Ha3Bauue, I'oa Konuuecrso Hannune B
BH/1 H3AHHS, H3IATE/LCTBO H3JAHUs IK3EMILISIPOB IEKTPOHHOIT
H3JaHUii B Gudnnorexe
ondnnorexe Bal'y Bary
B COOTBETCTBHUE ¢
®Iroc Coo

OcnoBHas uTepaTypa
1. I'abpuensin, O.C. Xumus: 10 xnacc:
0a30BbIH YPOBEHD: yuebnuk / O. C, 2014 49
I'abpuensin.- 10-e u3n., crep. - M.: poda,
192 ¢. ISBN 978-5-358-13216-0.
2. Tabpuwenssn O.C. Xumus: 11 xiace:
0a30BeIf  ypoBenb: yuebumk / O. C. 2014 50
['abpuensn. - 9-e msn., crep. - M.: Jlpoda,
224 c. ISBN 978-5-358-13067-8.
Jlonomurensbuas aureparypa

URL:http://znan
ium.com/bookre
ad2.php?book=5

1. Heoprauuueckas xumusi: YueGHoe
nocodue / boromonosa W.B. - M.: Anbpa-M, 2016
MH®OPA-M, 336 c.

38925
2. Xamurora A.W. Opranuyeckast XuMus Juist e
crynentos CIIO: yuebnoe nocobue/ 2016 URL'}?“I;{'/;IWW
Xamurosa A.U., Byceiruna T.E, Caduna $§8;3%0hfm?p'r

JL.P.- Kazanp: KHUTV, 172 ¢

4.2.2. llepuoguueckue n3gaHus
4.2.3. UuTepuer-pecypesl
I. Xumus - o6pasoBaresbHblil calT 115 MIKOJIBHUKOB - URL: http://hemi.wallst.ru/
2. Anxumuk - URL: http://www.alhimik.ru/
3. Chemnet - opuumansHoe dMeKTpoHHOE U3aHHe XHMHUYECKOro ¢akynsrera MI'Y B Internet. -
URL: hitp://www.chem.msu.ru/
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5. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHMSI YYEBHOM U CLHANJINHBI

PesyabTaThl 06yveHus Mertoab! ontenkn

Cmydenm nayuumes: Boinonunenue:
— PackpelBaTb Ha [pUMEpax poJb XHMHH B  (OPMHUPOBAHHH | HHIMBHIYAILHBIX 3a/1aHHIA,
COBPEMEHHON HAYYHOH KapTHHBI MHPA U B IIPAKTHIECKOH e TeIbHOCTH 1abopaTOPHBIX padoT.

yesloBeKa; WupauBuayaneHele n
— JACMOHCTPHPOBATL Ha IMPHMEpax B3aHMOCBS3L MEXAy XHMHeH u | QPOHTaNBHBIE ONPOCHI,
APYrUMH €CTECTBEHHBIMU HAYKAMU, TECTOBBIC M  NHUCBMEHHbBIE

— PackpelBaTb Ha IIPUMEpax IMOJOIKEHHsI TEOPHH XHMHueckoro | PaOOThL.
crpoenus A.M. Byrneposa;

— nonuMarek (usHueckuit cMbicn [lepuojmueckoro 3akona JU.
Menzeneesa M Ha ero ocHoBe OOBACHSTH 3aBHCHMOCTH CBONCTB
XMMHYECKHX  JJIEMEHTOB M 00pa3OBaHHBIX MMM  BEIIECTB  OT
SNIEKTPOHHOTO CTPOEHHS ATOMOB;

— OOBSCHATH NPHYMHBI MHOr0OOpa3Hs BEIECTB HA OCHOBE OGIIHX
IPEJICTaBJICHUH 00 MX COCTABE U CTPOCHHM;

— IPHUMEHSTH IpaBuiia CHCTEMaTHYECKOH MEKIYHapOTHOH
HOMCHKJIATYPbI KaK CPE/CTBA Pa3/MUYeHUs] U HICHTH()HKALIMHY BEIIECTB
110 MX COCTABY U CTPOEHHIO;

— COCTABILTH MOJIEKYJISPHBIC H CTPYKTYPHBIE (JOPMYIIBI OPraHHueCKUX
BCLICCTB KaK HOCHTE]eH WHMOPMALMH O CTPOEHHM BEIIECTBA, €ro
CBOHCTBAX M HPHHA/UIENKHOCTH K ONPEIEICHHOMY KIIACCY COSTMHEHHUIA;
— XdpaKTepH30BaTh OPraHMYECKHE BEIIECTBA 110 COCTABY, CTPOCHHIO H
CBOMCTBAM, YCTAHABIHBATH NPHYHHHO-CIICACTBEHHBIE CBS3H MEXTY
JAHHBIMH XapaKTePHCTUKAMHM BEIIECTRA;

— TPUBOAUTE  NPUMEPBl  XHUMHYECKHX PEAKIHUi, pacKphIBAIOLINX
XapaKTePHBIC ~ CBOHCTBA  THIMYHBIX  [PEICTABHUTENEH  KJIACCOB
OPraHHYCCKUX BEHICCTB C IEIbIH0 UX HJIEHTHHKALMH U O0OBSICHEHHS
00J1acTH NPUMEHEHUS;

— TPOTrHO3MPOBATL BO3SMOMKHOCTH IPOTEKAHHS XUMHUECKHX PeaKImii Ha
OCHOBE 3HAHMH O THIIAX XUMHYECKOH CBSI3H B MOJICKYJAX PEarcHToB H
HX PEaKLUHOHHOH CIIOCOOHOCTH;

— MHCHOJNB30BATL 3HAHHSA O COCTAaBe, CTPOEHHH H XHMHYECKHX
CBOHCTBAX BELIECTB JUIT Oe30MaCHOr0 MPUMEHEHHS B NPAKTHYECKOMH
AESTENBHOCTH;

— UPHBOJIHTBL [PUMEPhl NPAKTHYECKOTO HCIONBb30BAHMS TPOJIYKTOB
nepepadoTkn  He(TH M [PUPOJHOr0  rasa, BBICOKOMOJIEKYJISIPHBIX
coeMHeHHH (HOJIHBTHHGH&, CHHTCTHYCCKOTO KaydyKa, aluerarHoro
BOJIOKHA);

— HPOBOJIMTE  OIBITHI MO PACHO3HABAHHIO OPraHMYECKHX BEINECTB:
[JIMLICPHHA, YKCYCHOH KHCIOTBI, HENpPENEeIbHBIX JKHPOB, [JIIOKO3bL,
Kpaxmaa, 6E/IKOB — B COCTaBe IHIIEBIX MPOIYKTOB H KOCMETHUCCKUX
CPEJICTE;

~ BJaleTb NpaBHIaMH  H npueMaMH  OesomacHod  paGoTel ¢
XHMHYCCKUMH BEIIECTBAMH M TaO0PaTOPHEIM 060pYI0BAHHEM:;

~ YCTaHaBIMBATH 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peakiud u
CMEIICHHS XHMHYIECKOTO PaBHOBECHS OT PA3IUYHBIX (JaKTOPOB C HELIO
OPpC/e/icHus  ONTHMAIBHBIX  YCJIOBHH  NPOTEKaHHS XHMHYECKHX
POLIECCOB;

— UPHUBOJIMTL NPUMEPbl THJPOJIH3A COJIEH B IIOBCEJHEBHOH IKH3HH
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YeJIoBeKa;
— IPHBOJHTL IPUMEPEI OKMCIIUTEILHO-BOCCTAHOBUTEIIBHEIX PEaKLMil B
IIpUPONE, [POU3BOJCTBEHHBIX IMPOIECCAX M KHU3HEIEATCIbHOCTH
OpraHHu3MOB;

— MPHBOJMUTH IPUMEPbl XUMHYECKHX PEaKIHil, pacKphIBAIOIIKX 00IIHe
XHMHYCCKHE CBOMCTBA IPOCTBIX BEIIECTB — METAJIOB H HEMETAILIOB;

— UPOBOAMTL pACYEThl HA HAXOXKJECHHE MOICKYJIAPHOH (OpMYIIbI
YIJICBOJIOpPOJA TO MPOJYKTaM CrOpaHdus H 10 €ro0 OTHOCHTEJIbHOH
IVIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIMX B €I0 COCTAR,

— BJALCTD NpaBUIaMH 0€30IACHOTO OOPALEHHS ¢ €/IKUMH, TOPIOYUMH
M TOKCHYHBIMH BEIECTBAMH, CPE/ICTBAMH OBbITOBOI XHUMHH;

— OCYHICCTBJIATL MOHCK XHMHYECKOH HH(DOPMALKKM 10 Ha3BaHHM,
HACHTH(HKATOPAM, CTPYKTYPHBIM (JOPMYJIAM BEIIECTB:

— KPWUTHYCCKM — OLCHMBATHL W HHTEPNPETHPOBATH  XUMHYECKYIO
MH(QOPMAIMIO, COAEPKALIYIOCS B COOOIIEHUIX CPEACTB MacCOBOM
uH(popmauun, pecypcax Murephera, Hay4HO-IIONYJISIPHBIX CTAaThAX C
TOYKH 3PCHHS €CTECTBCHHO-HAYYHOH KOPPEKTHOCTH B IIEJISIX BBISIBJICHHS
OIIHOOUHBIX CYKICHHH H (JOPMHPOBAHUS COOCTBEHHO MTO3HUIUH,

— HPCACTABIATE IYTH PELICHHS III00AIbHBIX IPOOIIEM, CTOSIIMX Tepest
HEIIOBEHECTBOM: IKOJOIHYECKHX, IHEPreTHYECKHX, CBHIPhEBBIX, H POJIb
XHMHH B PELICHUH 3THX MIPOOIIEM.

Hughghepenuuposanneoiii
3a4ém
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