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Pabouas mporpamma yueOwo# ucmummmHbl «Xumus» paspaborana Ha ocHoe ®I'OC
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pewrenieM ®YMO no obmeMy ofpasosanuio (mpotokon ot 28 mions 2016 r. Ne 2/16-3) mo
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caabocabimaniue)
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1. MACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOW JUCITATITMHBI

1.1. ObsnacTh npuMenenns paGoyeii mporpaMmal

Pabouass mporpamma  obuieoOpasoBarensHod — yueGHOM — mUCHMIUTMHBI  « XHMHUSY»
NpejHa3HaYeHa /I M3YYeHHs XHMHU B NPO(ECCHOHATBHBIX 00pa3OBATENBHBIX OPraHM3alUsX,
peanu3yomux 00pa3oBaTeNbHYI0 IIPOTPaMMy CpejHero oOmIero obpasoBaHust B IIpefeiax
ocoerns [IIICC3 CIIO na 6Gaze ocHoBHOrO obmero o6pa3oBaHUs IO CHELMATHHOCTH
TeXHH4Yeckoro npoduan CI10

15.02.15 «Texnonorus merannoodpabaTbiBaiomero npousBojacTeay (rjayxme H
ciaabocabimamue)

1.2.  Mecro y4eOHON JHCUMIVIMHBI B CTPYKTYpe OCHOBHO npoeccHoHATLHOM
o0pa3oBaTe/1bHOI MPOrpaMMeI;

ydeOHas IMCUHMIIIMHA « XHMHS» ABISETCS y4eOHBIM TIPEIMETOM T10 BeIOOPY U3 00sI3aTENLHON
npeaMeTHoH obmactu «Ectectennble Hayku» ®I'OC cpeanero obimero o0pa3oBaHus,

1.3. Hean u 3aga4um y4ebHoil AHCUAIINHBI — TpeGoBaHHS K pesy./ibTaTaM O0cBOeHHS y4eOHoil

AHCHHILTHHBI:
Conepxanue padoyeit mporpamMmbl « XuMus» HAIPABIEHO HA TOCTHIKEHHE CIIEAYIOUINX 1eei:

- (opmupoBanHe y 00ydHarOmMXCs yMEHHs OIEHHBATH 3HAYAMOCTH XHMHUECKOIO 3HAHHS IS
KaXK10TO YeJIOBEKa;

- (hopmupoBanue y 00yyalommXes UeTOCTHOTO MPeACTABIEHHS O MHUPE U PO/ XUMHUH B CO3JaHUH
COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa; YMEHHSA OOBICHATH OObEKTH W IpOIIeCChI
OKPYXKarOUIeH NeHCTBUTENBHOCTH: NPHPOJIHOM, COUMATBHOMN, KYIbTYPHOH, TEXHHUECKOMN Cpe.IBl,
HCTIONBb3YA JUIS 3TOTO XUMUYECKHE 3HAHUS;

- Pa3sBUTHE y 00y4alOmMXcs yMEHHH pasinuyaTsh GakThl U OLEHKH, CpaBHMBAThH OLICHOYHBIE BEIBOIB,
BHIIETH MX CBA3b C KPUTEPHAMH OLIEHOK U CBA3b KPUTEPHEB C OIPEIEIEHHOH CHCTEMOM LEHHOCTEH,
(opmyIUpOBaTh 1 0GOCHOBBIBATL COGCTBEHHYIO TO3HIMIO;

- npuoOpeTeHHe O0YYalOMIMMHUCS — OMbLITA pasHOOOpasHOil  NeATeNBHOCTH, IO3HAHUS |
CaMOIO3HAHUA; KIIOUCBBIX HABBIKOB, HMEIOLIMX YHUBEPCANbHOE 3HAYEHHE [T PA3/HUYHbIX BHIOB
NEATETHOCTH (HABBIKOB PEIIeHHs MpoGsieM, MPHHATHS PELICHHH, MMOUCKa, aHaInu3a 1 06paboTKU
MH(OPMAIHH, KOMMYHUKATHBHEIX HABBIKOB, HABBIKOB H3MEPEHHUH, COTpYIHUYECTBA, HE30MacHOTo
0OpaIleHHs ¢ BEMIECTBAMH B [IOBCEIHEBHOI KH3HM).

OcBoenue copepxaHus Yy9€OHOH IHCUMIUTHHBEL «XHUMHA», oOecrneuuBaer JOCTHIKEHHE
CTY/ACHTaMH CIIEYIOIIUX Pe3yIbTATOB:

* TUYHOCHIHBIX:
- 1YBCTBO FOpJIOCTH H YBAXCHHS K UCTOPHU M JOCTUIKEHUAM OTEUECTBEHHOH XMMHYECKOMH HayKH;
XHMHYCCKH I'PAMOTHOE MOBEICHHE B MPODECCHOHATBHOMN NEATENBHOCTH U B OpITY npu o6paimenun
C XHMHHCCKHMH BELIECTBAMH, MATEPHATAMH H IIPOIIECCAMH,
- TOTOBHOCTE K THPOJOKECHHIO OOpa3sOBaHHMs M MOBBIUECHHS KBAIM(GHKALUM B n30paHHOl
po¢eCcCHOHATBHOM AEATENBHOCTH B 0OBEKTUBHOE OCO3HAHHE POTH XHMHYECKUX KOMIIETEHLUH B
3TOM;
- YMCHHE HCIIOJIb30BATL NOCTHKEHHS COBPEMEHHOH XUMUYCCKON HAYKH M XUMHYECKHX TEXHOIOT Uil
AN TIOBBILICHUs COOCTBEHHOrO0 MHTEILIEKTYATbHOIO Pa3BUTHS B BLIOpaHHOW NpodeccHOHaTLHOM
JEATENBHOCTH;
- IVIA DJTYXHX, CIaboCbIIaIkX, TO3IHOOTIOXIIAX 00y aloMHXCs:
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CHOCOOHOCTB K COLMANBHOM aanTallii U HHTETPalLUU B OOIIECTBE, B TOM YHCIE IIPH PeaTn3aiiu
BO3MOKHOCTEH KOMMYHHKALUK Ha OCHOBE CIIOBECHOH pewn (BKITIOYas YCTHYIO KOMMYHHKALHIO), a
TaKKe, I[PU HKEIaHWH, KOMMYHHMKAI[MH HAa OCHOBE JECTOBOM pEYd ¢ JIMIAMH, HMEIOIIHMH

HapyLIEHHS CIIyXa.

* MEMAnPeoMentioix:
-  HCIOJB30BAHME  pPAa3MYHBIX  BHIOB  [TO3HABATEILHOH  JICATEIBHOCTH M OCHOBHBIX
HHTE/UIEKTYaIbHBIX OTepandid (MOCTAHOBKM 3amaud, (OpPMYJIMPOBAaHHS THIIOTE3, aHANM3a U
CHHTE3a, CPaBHCHUS, 0000LIEHHS, CHCTEMATH3ALMH, BBISBICHUS TIPHIHHHO-CIICICTBEHHBIX CBS3Ei,
TOKCKA aHATIOrOB, (POPMYTHPOBAHKSA BBIBOJOB) JUTS PELICHHs [OCTABIEHHOMN 3ajadH, IPUMEHEHHE
OCHOBHBIX METOJI0B MO3HAHMUs (HAOIFONEHUs, HAYYHOrO HKCTIEPHMEHTA) Ul M3YYEHHS Pa3/IH4HBIX
CTOPOH XHMMHYECKHX OOBEKTOB M TMPONECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTE
CTJIKHBATBCS B IpoecCHOHATLHOM chepe;
- HCIIOJIb30BaHHME PasiMYHBIX HCTOYHHKOB [JIs TIOJTYyYEeHHS XUMU4ECKOW HH(pOpMannM, ymeHue
OLICHUTE €€ JOCTOBEPHOCTD s JOCTHIKEHUS XOPOIIHUX Pe3yNbTaToB IPOhecCHOHATLHOM chepe;
- 718 TIIyXuX, CaboCnbINaIiX, MO3HOOIOXIIUX 06YYarOIUuXCs:
BJIAJICHAC HABBIKAMHU OINPCACICHUS W MCIPABJICHUA CTIEUM(YHIECKHX OMHUOOK (arpaMMaTh3MoB) B
MUCBMEHHON M YCTHOH pedu.

* HPEOMEMHbBIX:
- PacKpeIBaTh Ha IPUMEPAX POk XUMHU B (JOPMUPOBAHUHU COBPEMEHHON Hay9HOM KApTHHBI MUpa K
B IIPAKTHYECKON AEATENbHOCTH YEI0OBEKA;
- JICMOHCTPHPOBATh HA MpPUMEPax B3aMMOCBA3b MEXAY XHMHEH H APYTHMH ECTECTBEHHBIMU
HayKaMHu;
- PAaCKpBIBaTh Ha IPUMEPAX IMOJIOKEHUS TCOPUH XUMHYECKOTo cTpoeHns A.M. ByTieposa;
- TIOHUMaTh (usuyeckuil cmbica Ileprnoandeckoro 3akoma J[.M. MeHieneesa ¥ Ha €ro OCHOBE
OOBACHATH 3aBUCHMOCTH CBOMCTB XMMHYECKHX HIEMEHTOB H 00pa30oBaHHBIX HUMH BEIECTB OT
JIEKTPOHHOTO CTPOEHHS ATOMOB;
- OOBACHATB NPHYHHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OBLINX NPeACTaBICHUH 00 HX cocTaBe U
CTPOEHUH;
- TPUMEHATL TIpaBWIa CHCTEMATHYECKOM MEKIYHApOIHON HOMEHKIATYphl Kak CpeAcTBa
Pa3/IMYCHNSA U HICHTH(QHUKAINHN BEIECTB 10 X COCTABY H CTPOCHHIO,
- COCTAaBIIATL MOJICKY/IADHBIE H CTPYKTYpHBIE ()OPMYJIbl OpraHHMYECKMX BEINECTB KAk HOCHTEIeH
HH(OPMAIIUK O CTPOSHHWH BEIIECTBA, €0 CBOWCTBAX U TIPHHAMIEKHOCTH K OIPEEeTeHHOMY KiIaccy
COCJIMHEHUI;
- XapaKTCpU30BaTh OPraHWYECKUe BEIUECTBA 0 COCTaBY, CTPOCHUIO W CBOKMCTBAM, YCTAHABIMBATH
NPHIHHHO-CIICICTBCHHBIE CBA3U MEKIY TaHHBIMH XapaKTEPUCTHKAMHU BEIECTBA;
- MPUBOANTL IIPUMEPBI XUMHIECKMX PEAKIHH, PACKPBIBAIOIMX XapaKTepHble CBOMCTBA THIIMYHEIX
NPEINCTaBUTENICH KJIACCOB OPTaHHYECKHX BEINECTB C LEIbI0 UX HIEHTADUKAIMHA U OOBACHEHHS
06J1aCTH IPUMEHEHUS;
- IIPOTHO3HPOBATE BO3MOXKHOCTb MPOTEKAHUS XUMUYECKHX PEakIHUi HAa OCHOBE 3HAHMH O THIAX
XUMHYECKOH CBA3H B MOJIEKYJIaX PEATEHTOB M UX PEAKIIHOHHON CLOCOBHOCTIH:
- HCIIOJL30BATh 3HAHHA O COCTaBE, CTPOCHUH M XMMHYECKHX CBOMCTBAX BEIECTB Ui GE30MacHOro
MPUMEHEHHS B IPAKTHYECKON JeATe/IbHOCTH,
- HMPHBOZMUTL IIPUMEpPBI IPAKTHYECKOIO UCIOJIb30BaHUS TPOJYKTOB MepepaboTKH HedTH H
HPHUPOAHOTO ra3sa, BBICOKOMOJICKYIAPHBIX COEAMHEHMH ([TOJM3THIIEHA, CHHTETHYECKOTO Kayuyka,
areTaTHOTO BOJIOKHA);
- POBOJUTE ONBITEI TIO PACTTO3HABAHHIO OPraHWYECKUX BEIIECTB: INIHLEPHHA, YKCYCHON KHCIOTHI,
HEMPEAC/IPHBIX JKHPOB, TIIOKO3BI, Kpaxmana, GelKkoB — B COCTaBe MHUIIEBBIX INPOLYKTOB U
KOCMETHYECKUX CPEICTB;
- BJaneTb MNpaBullaMH U TpHemamu Oe3omacHON paGoTEl ¢ XUMHUYECKMMH BEIICCTBAMH W
11abopaTopHbIM 000PYA0BaHHEM;



- YCTaHaBIHBaTh 3aBUCUMOCTb CKOPDOCTH XMMHYECKOW PEaKIHH W CMEINEHHWS XMMHYECKOro
PABHOBECHS OT Pa3M4HBIX (AKTOPOB C HENbIO OMPEENEH s ONTUMANBHEIX YCIOBHH TMPOTEKAHHS
XUMHYECKHX TIPOLIECCOB;

- IPUBOJMTE [PUMEPBI THAPOJIU3A COIEH B IIOBCEIHEBHOM KU3HH Ye/IOBEKA,

- TpUBOAMTH  TPUMEPBI  OKHCIMTEIBHO-BOCCTAHOBUTENLHBIX — peakUWii B TIPUPOE,
IPOU3BO/ICTBEHHBIX MPOLECCAX H KH3HEAEATEIbHOCTH OPraHU3MOB,;

- TPUBOJMTE TIPUMEPbl XUMHYECKMX PEaKIUi, pacKphIBaOLIMX OOIIHE XMUMHUYECKHE CBONCTBA
IIPOCTEIX BELIECTB — METAJIOB M HEMETAILIIOB;

- MPOBOJHUTL pacyeThl HAa HAXOXKICHHE MOJIEKYNSpHOH (GOpMyIbI yriesomopoga Mo IPoayKTaM
CropaHvs W II0 €ro OTHOCHTEIbHOW IIOTHOCTM W MACCOBBIM JOJISIM 3]IEMEHTOB, BXOASAIINX B €ro
COCTaB;

- BIAJIETh IIPaBUIIaMH 6€301acHOro 06palieHns ¢ eIKHMH, FTOPIOYMMH H TOKCHIHBIMH BElLECTBAMH,
CpeJcTBaMHU ObITOBON XHMHH;

- OCYIICCTBIATE MOMCK XMMHMYECKOM HH(QOPMalMW [0 Ha3BaHUSM, HICHTH(QHUKATOpaM,
CTPYKTYPHbBIM (pOpPMYJIaM BEIECTB;

- KPUTHYECKH OLCHUBATE W MHTEPNPETHPOBATH XMMHUHYECKYI0 HH(OPMAIHNIO, COAepKalIyIocs B
COOOIIEHNSAX CPEACTB MaccoBoi HH(pOpMaIMH, pecypcax Mnreprera, HaY4YHO-TIOMYJISIPHEIX CTATHAX
C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IENIAX BBIABICHHUS OMMOOYHBIX CYKACHHH
1 GOPMHUPOBaHUS COOCTBEHHOMN MO3UIIHH;

- TpPEACTABIATE TYTH pEHICHHS TIODANbHBIX MNPOOIEM, CTOSIIMX MEPE]  YelOBEUECTBOM:
IKOTOTHIECKUX, SHEPIETUHECKHX, ChIPLEBBIX, U POJTb XHMUH B PELIEHAH 5THX MPoGIeM;

- I OOYHalOIMXCS C OrPaHWYEHHBIMH BO3MOMKHOCTSMH 3IOPOBbS OBJAJCHHE OCHOBHBIMH
AOCTYIHBIMH METOaMH HAYYHOIO MTO3HAHMSI.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOW JUCUUTIIIMHBI

2.1. O6bem y4ebHOH JHCUHILIHHBI H BH/IbI y4eGHOi paboTh

Buj yuebno# pabotsl O6bem yacos
Ob6nem oOpasoBaTesbHON NporpaMmbl y4eGHOM AHCHHNIHHBI 78
B TOM YHCJIE:
TeopeTHyecKkoe o0yueHne 40
nabopatopHsble paboTel (ec.iu npedycmompeno) 36

NPaKTHUCCKHE 3AHATHS (eCIU NPeOYyCMOMPEHO) -

WH/IMBH/1yalIbHbIA [IPOEKT (eciu npedycmompeHo) -

KOHCYJIbTAIlHH =

camocTosTe/IbHas paboTa obydaromerocs (Beero) (eciu npedycmompeno) -

B TOM YHCJIC.

camocTosTeNbHasA paboTa Hal HHANBUIYaIbHEIM POEKTOM (eciu -
npecycmMompeno)

[IpomexyTounan arrecraums (Juggpepenyuposanusiii 3a4ém) 2
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3. XAPAKTEPUCTHKA OCHOBHBIX BU/JIOB YYEBHO! AEATEJLHOCTH

CTYJIEHTOB.

COJIEP’)KAHHUE
OBYYEHHMA

XAPAKTEPUCTHMKA OCHOBHBIX BUJIOB IEATEJIbBHOCTH
CTYAEHTOB (HA YPOBHE YYEBHbBIX JEMCTBHH)

Baxueiimmue
XHMHYEeCKHe
MOHATHSA

YMBI{I/IC JaBaTh onpeaeﬂe}me H OHCpHpOBa’TB CHCHYFOH.IHMH XHMHYECKHMH
MOHATUSAMM: BELIECTBO, XUMUYECKUN JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIbHLIE
aTOMHass ¥ MOJIEKY/SIpHAs MAacchl, MOH, AJUIOTPONHS, WU3O0TOMBI, XUMUYECKas
CBA3b, JNIEKTPOTPHULIATENBHOCTh, BAICHTHOCTh, CTEIEHb OKHCICHHS, MOJIb,
MOJIApHAs Macca, MOJSpHBIA o0beM ra3000pa3sHBIX BELIECTB, BEIECTBA
MOJIEKYJIAPHOTO W HEMOJIEKYJSIPHOIO CTPOEHHS, pPacTBOPBI, 3JIEKTPOIHT H
HE3JIeKTPOJTHT, 3IEKTPOJIUTHYECKAS JMCCOLUALHS, OKHUCIIUTEND "
BOCCTAHOBHTE/b, OKUCIEHHE W BOCCTAHOBJIGHHE, TETUIOBOH 3(QEeKT peaxiu,
CKOpPOCTBE XHMHLICCKOI:] peaKHHH, KaTallnui, XHMMHUHYECKOEe paBHOBeCHe,
YTJIEPOJAHBIHA cKeNeT, hYHKIMOHAIbHAS IPYIINa, H30MEPHUs, TOMOJIOTHS

OcHOBHBIE 32KOHBI
XHMHH

@opMyIHpPOBaHUE 3aKOHOB COXPAHEHUSA MACChl BEIIECTB M NOCTOSHCTBA COCTABA
BEILECTB. Y CTAHOBKA NPUYUHHO-CIICACTBEHHOM CBSA3M MEXY COJICPYKAaHHEM 3THX
3aKOHOB M HAOHCAHHEM XHMHHUECKHMX (OpMyl M ypaBHeHWH. YcCTaHOBKA
SBOJIOIIHOHHOM CYIIHOCTH MEHJIENEEBCKOM W COBpeMeHHOH (hOopMYIHPOBOK
nepuoguyueckoro 3akona [.M.Menneneesa. O6bsicHeHHe QU3HYECKOTO CMBICIA
CHUMBOJIMKH MIEPUOANIECKON Tabiuubl XuMudeckux 3nemMenToB J[.M. Menaeneesa
(HOMEpOB 3JIEMEHTA, MEepPUoa, TPYNINbI) U YCTAHOBKA NMPHYMHHO-CIIEICTBEHHOM
CBA3M MEXKIY CTPOEHHEM aroMa M 3aKOHOMEpPHOCTSMH HW3MEHEHHS CBOKUCTB
SJIEMEHTOB W 00pa3oBaHHBIX MMH BEIIECTB B IEpUOAax M TIpymmax.
XapakTeprCTHKa IEMEHTOB MAJIbIX W OONBIINX EPUOJOB 10 UX MOJ0KEHHIO B
ITepuonuyeckoii cucreme .M. Menpeneena

OcHoBHBIE TEOpHH
XHMHH

YCTaHOBKa 3aBUCHMOCTH CBOWCTB XHMMYECKHX BEIIECTB OT CTPOEHUS ATOMOB
00pasyromux HX XUMHYECKHMX 3NTEMEHTOB. XapaKTepHCTUKA BAKHEWIIHMX THIIOB
XMMHYECKHX CBA3EH H OTHOCUTENIBHOCTH 3TOM THUIIQIOTHH.

OObscHeHne 3aBHCHMMOCTH CBOWCTB BEINECTB OT HMX COCTABA M CTPOEHHSA
KPUCTAITHYECKHX PEeIIEeTOK.

DopMyJIMPOBKA  OCHOBHBIX  [IOJIOKEHHH  TEOPHH  SJIEKTPOIMTHYECKON
OUCCOLMAIMM M XapaKTEpPUCTHKAa B CBETE€ 3TOH TEOPHUH CBOWCTB OCHOBHBIX
KIaCCOB HEOPraHWYEeCKHX COeMHEHMIA,

@opMyNHpOBKA OCHOBHBIX [OJIOKEHHH TEOPHH XHMHYECKOIO CTPOEHHS
OpPraHMYecKHX COCIMHCHHWH W .XapaKTepUCTHKa B CBETE JITOH TEOpHH CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAHHEHHUMN

Baskueiinine
BelecTBa U
MAaTepHAJIbI

XapakTepUCTHKA COCTaBa, CTPOEHHUS, CBOWCTB, MOJy4eHHs W IPUMEHEHHS
BakHeHIIHX MetamnoB (A u II A rpynn, amomunus, Xene3a, a B
€CTECTBEHHOHAYYHOM IIPOuIIe 1 HEKOTOPBIX d-3JIEMEHTOB) U UX COEIMHEHHI.
XapakTepucTHKa COCTABA, CTPOCHHS, CBOWCTB, IOJYYEHHS W TMpUMe- HEHHS
BaxxHeHnx HemeTawos (VIII A, VIIA, VIA rpynn, a takxke azora u docdopa,
YIJI€poa H KpEMHHS, BOJOPO/Ia) U UX COSTHHEHHIH,

XapakTepucTHKa COCTaBa, CTPOEHUs, CBOWCTB, MONYYEHHS W TIPHMEHEHHS
BKHEHINMX KJIACCOB YIIIEBOJOPOIOB (IKAHOB, IHKIOAIKAHOB, AJIKEHOB,
aJIKMHOB, apeHOB) M MX HanboJiee 3HAYUMBIX B HAPOIHOXO3SHCTBEHHOM IIJ1aHE
[IpeICTABUTENEH.

AHaJOTHYHAs XapaKTEPHUCTHKA BAXKHEHMIIUX NpPEeICTABUTEIEH APYruX KJaccoB
OpraHMYECKUX COCJMHEHHWI: METaHO/a M JTAHONA, CIOXKHBIX 3(HPOB, JKUDPOB,
MBLI, ambAErHioB ((hOpMambIErHioB W aneTalbierHia), KeTOHOB (alleToHA),
KapOOHOBBIX KHCIOT (YKCYC- HOM KHCIOTHI, U1 €CTECTBEHHOHAYYHOrO MPOhHIIS
MpeJICTaBUTeNIed APYrUX KJIACCOB  KHCJIOT), MOHOCAXapuaoB (TIIIOKO3BI),
AMCaxapuIoB (caxaposel), NOTHCAXapUIOB (KpaxMaia M IeJUIFJI036), aH|/IHHA,
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AMHHOKHUCIIOT, OEIKOB, HCKYCCTBCHHBIX W CHHTCTHYCCKHX BOJIOKOH, KaY4YYKOB,
TIacT™Mace

XHMHYECKHH A3LIK
H CHMBOJIHKA

Ucnons3osanue B yuebHol M npodeccHOHANbHON AEATENBHOCTH XUMHUYECKHX
TEPMHUHOB ¥ CUMBOJIMKU.

Ha3panwe W3y4YeHHBIX BEIIECTB 10 TPHBHAIBHOW WIH MEXIYHApPOIHOM
HOMEHK/IAType M OTPaXEHHE COoCTaBa OJTHX COCJAHHEHWH C TIOMOIIBIO

XUMHAYECKHX POpPMYJL.
OTpakeHHE XMMMYECKHMX TIPOIECCOB C MOMOINBI0 YPAaBHEHWH XHMHYECKHX

peaxiuii

ObmbscHeHHe CYIIHOCTH XHMHYECKHX MporieccoB. Knaccubukanms XUMHYECKHX
PeaKIui N0 pasJIMyHbIM IIPU3HAKAM: YHCIIYy U COCTABY NMPOIYKTOB H PEarcHTOB,
TennosoMy 3G dexTy, HanpasieHuo, (Gasze, HATMYMIO KaTAIM3aTOpa, U3MEHEHHIO
CTeleHeH OKHUCIEHUs 3IEMEHTOB, 00pa3yIOIHX BEIIEeCTRa.

YcTaHoBKa MpPH3HAKOB OOMIETO0 W PA3IHYHOTO B THIMOJOTHH peaKmui Ui

XuMHuUYecKHe 5 i

R HEOpPraHM4eCKOW ¥ OpraHuYeCKOH XUMUH.

p Knaccuduxanus BemecTB M TPOLECCOB € TOYKH 3PEHHS  OKHCIICHMUSA-
BoccTaHOBJeHHs. CocTaB/ieHWe YpaBHEHHH peaklHil ¢ IMOMOMIBI0 METoaa
37IeKTPOHHOTO OaliaHca.

OO6BsicHEHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM pEaklMd H TOJIOKEHHS
XMMHUYECKOTO PABHOBECHS OT pa3/in4HbIX (PakTOpoB
- BeinonHeHne XWMHYECKOTO JKCIEPUMEHTA B IOJHOM COOTBETCTBHH C
XuamMuueckHii
npasujiaMu 6€30MacHOCTH,
IKCIEPHMEHT
Hab:monenue, Gukcanus 1 ONHCAHUE PE3YJIbTATOB MPOBEAEHHOTO IKCIIEPHMEHTA
[IpoBeneHHEe  CaMOCTOATENBHOTO [OMCKA XHMHYECKOW uHOpOpMAluH ¢
o . HCIIONb30BAHMEM PA3/IMYHBIX HMCTOYHUKOB (HAYYHO-IIOMYJAPHBIX H3JIaHUH,
KOMIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB UHTepHETA).
nHdopmauus

Mcnonb30BaHne KOMIBIOTEPHBIX TEXHOIOTHU Juts 00paloTKH W nepenauu
XUMHYECKOH HH(OPMALIHH H €€ NPEICTABICHUS B Pa3iIndHbIX GopMax

Pacdernl o
XHMHYE€CKHM
hopmyam
H YpaBHEHHAM

YCcTaHOBKa 3aBUCHMOCTH MEXKIY KauyeCTBEHHOW M KOJNHYECTBEHHOW CTOPOHAMH
XMMHYECKHX 00BEKTOB H MPOIIECCOB.
Penienune pacdeTHBIX 3a0a4 10 XUMHUYECKAM GOpMyJiaM U YpaBHEHHSAM

ITpoduasuoe n
npodgec-
CHOHAJIBHO
3HAYHMOE
cojepKkaHHe

OObscHeHHe XUMUYECKHX SIBICHHM, NPOMUCXOIMNIMX B TPUpoje, OBITY M Ha
[IPOM3BOJICTBE.

Onpenesnenye BO3MOXKHOCTEH IIPOTEKAHHS XHMHMYECKMX TpPEBpallleHHH B
Pa3In4HbIX YCIOBHSIX,

Cobmoienne MpaBH/l DKOJIOTHYECKH T'PaMOTHOTO IOBEACHHS B OKpY)Karomeit
cpexne.

Ouerka BIMAHUSA XMMHYECKOTO 3arpsA3HEHHS OKPYKAIOUIEH CpeIbl HAa OPraHu3M
YeJI0BEKA U APYTHE KUBBIE OPraHU3MBI,

Cobmonenne npasun Ge3omacHoro oGpalleHHs ¢ TOPIOYMMH W TOKCHYHBIMH
BELLECTBAMH, 1a00PAaTOPHBIM 000PYHOBAHUEM.

[ToaroToBka pacTBOPOB 3aNaHHOM KOHIEHTpAMH B OBITY M Ha TIPOU3BO,ICTBE.
Kputrueckas oneHKa J0CTOBEPHOCTH XUMHYECKOH HHbOpMaIyy,

MOCTYIANOIIEH H3 Pa3HBIX HCTOMHUKOB
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4. YCJIOBUS PEAJIU3AIIANA YUYEBHOW M CUUILIUHBI

4.1. MaTepHa/JbHO-TeXHHYECKOe o0ecnevenue
JLiis peasu3alivn mporpaMMbl y4eOHON AHCIUIUIMHBL « XUMHA» TPEAYCMOTPEHBI CIEAYIONIHE

CreHaIbHBIE TOMEIIEHHUS !

KabuHeT «xumuu», OCHAIICHHBLIH 0OOpYIOBaHUEM: HA2IAOHBIMYU ROCOOUAMU, IKPAHHO-
36YKOGLIMU  NOCOOUAMY, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMU  Cpedcmeamy;, TEXHUYECKHMH
cpeacTBaMu OOYUEHUS: MACHUMHO-MAPKEPHOU OOCKOU, MYAbMUMEOUANPOEeKMopoM, HOYMOYKOM,
8bIXOOOM 6 UHMEePHEeM.

JlaGoparopus, ocHAIllEHHAs HATYPalbHBIME 00BEKTAME, MOJEIAMHE, NpubopaMu U HaGopaMu
IJI  TIOCTAHOBKM  JIEMOHCTPAllMOHHOTO M YYEHHWYECKOTO OJKCIIEpHMEHTd, pEeakTUBaAMH U
BCIIOMOTaTeIbHBIM 000PY10BAHUEM.

4.2. YuebHo-meToan4eckoe n HHpopManHoHHoe ofecniedeHHe

4.2.1. KHuroobecne4eHHOCTE

HauMeHoBaHMe JIHTEPATYpPbI: ABTOP, HAIBAHHE, lNon Konnuecrso Hann4yue B
BHJI H31aHHA, H3IATe/ILCTRO H3QAHHHA IK3IEMILIAPOB 2MeKTPOHHOI
H3gaHuii B oubinoTexe
Gubnunorere Bal'y Bal'¥
B COOTBETCTBHE ¢
oroc Coo

OcHoBHas auTEpaTypa
1. 'abpuensan, O.C, Xumus; 10 knacc; 6a3zoBbii
ypoBeHs: yuebuuk / O, C, Nabpuensn.- 10-e u3a., crep. 2014 49
- M.: lpodba, 192 ¢. I[SBN 978-5-358-13216-0.
2. Tabpuenan O.C. Xumusa: 11 knacc : ©6a3oBblid
yposeHb: yuebnuk / O. C. ['abpuensn. - 9-e uza., crep. 2014 50
- M.: Ipodpa, 224 c. ISBN 978-5-358-13067-8,

JononHuTeIbHAA JIHTEPATYpPa

1. Heopranuueckas xumua: VYuebHoe mocobue / URL:http://znanium

Boromonosa M.B. - M.: Anea-M, MHOPA-M, 336 c. 2016 .com/bookread2.ph
p?book=538925

2. Xamwuropa A.M. Opranudeckas Xumus s URL:http://www.ip

crynenroB CITO: yueOHoe mocobue/ XamurtoBa A.H., 2016 rbookshop.ru/80239

byceiruna T.E, Caduna J1.P.- Kazaus: KHHUTY, 172 ¢ html.

4.2.2, [lepnoauyieckue U3gaHust
4.2.3. UuTepHeT-pecypebl
1. Xumus - 00paszoBaTenbHbIH caifT it mkonbHUKOB - URL: http://hemi.wallst.ru/
2. Anmxumuk - URL: http://www.alhimik.ru/
3. Chemnet - opuuKanbHOE 37EKTPOHHOE HU3NaHHe XHMHUYecKoro dakynsrera MI'Y B Internet. -
URL: http://www.chem.msu.ru/
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5. KOHTPO.Ib M OLIEHKA PE3YJIbTATOB OCBOEHHSA YUEFHOM AU CHUITJIAHBI

Pe3y/ibTaThl 00yHeHHsA MeToabl OLIEHKH

Cmyodenm Hayuumca: Beinosinenue:
- pacKpblBaTb Ha TIpUMeEpax pojib XUMHUHM B (HOPMHUPOBAHWM | MHIUBUIYalbHBIX 3aJaHHUM,

COBpEMEHHOH HayyHOW KapTMHBI MHpa M B INpakTH4YecKoH | 1abopaTopHbIX paborT.

ACATEIIBHOCTH YEC/IOBCKA, HH,E[HBH,]]yﬂJ’[beIe H
- IEMOHCTPHPOBATE Ha NpHMEpax B3aUMOCBA3bL MEMXITY XAMHUEH B ll]pOHTEL"[BHBIC OIPOCHL,
APYTHMH €CTCCTBEHHBIMH HAYKaAMH;, TECTOBBIC H MHCBMCHHEIC paGOTH.

- packpblBaTh Ha TNpUMeEpax [MOMOKEHUS TEOPHHM XUMHHECKOTO
crpoenus A.M. bytiieposa;

- noHuMate (usnydeckuit cmbica [lepuomnveckoro 3akona JI.U.
MenpgeneeBa ¥ Ha €ro OCHOBe OOBSCHSATH 3aBUCHMOCTH CBOWCTB
XMMHYECKHX OJJIEMEHTOB W 00pa3soBaHHBIX MMM BEUIECTB OT
3JIEKTPOHHOTO CTPOEHHS aTOMOB;

- OOBSACHATH NMPHYHHBI MHOr00Opa3us BEIIECTB HAa OCHOBE OOMIMX
npejAcTaBIeHUH 00 UX COCTABE U CTPOCHUM;

- TPUMEHSTH [paBUIa CHCTEMATHYECKOW  MEXIyHapOJHOH
HOMEHK/IATYPbl KaK CpeicTBA pasIHuYeHUs H UACHTH(DHUKAINH
BEIIECTB 110 UX COCTaBY H CTPOEHHUIO;

- COCTaBIISITb  MOJIEKYJISIPHbIE M CTPYKTYpHBIE  (DOPMYIIBI
OpraHMYeCKHX BEIIeCTB Kak HocuTelel MH(pOpMALUKM O CTPOEHUN
BEILIECTBA, €r0 CBOMCTBAX M INPHUHAJIEKHOCTH K OIPEICICHHOMY
KJ1accy COeMHEHHNH;

- XapaKTepu30BaTh OPraHu4yecKUe BEILECTBA [0 COCTaBy, CTPOSHUIO
A CBOHCTBaM, YCTAHaBIMBATh MPUYUHHO-CJEICTBEHHBIE CBS3W
MEXIy JaHHBIMH XapaKTepUCTHKAMA BEIIECTBA;

- TIPHUBOJMTE TPUMEPbl XMMHUYECKMX peaKii, pacKpbIBAIOLINX
XapaKTepHble CBOMCTBA THMHYHBIX MpPEACTABUTENICH KITACCOB
OpPraHuYecKHX BEIIECTB C LENbIO UX WACHTH(GUKAIMHE B 0OBACHEHHUS
001aCcTH NPUMEHEHHUS;

- IPOTHO3UPOBATh BOBMOKHOCTh IIPOTEKAHNS XUMHUYECKHX peaKiuii
Ha OCHOBE 3HAHMH O THMAaX XMMHYECKOH CBSI3M B MOJIEKYJIax
peareHTOB U UX PeaKIHOHHOMN CIOCOOHOCTH;

- HCIIOJB30BaTh 3HAHUA O COCTABE, CTPOCHHH M XHMHYECKHX
CBOMCTBAX BEIIECTB /s 0e30MacHOro NPUMEHEHHS B IIPAKTHUECKON
JeSTEIbHOCTH;

- NIPUBOJIMTHL IPHMEPBI NIPAKTHHECKOTO HCIMOB30BAHUS MMPOAYKTOB
nepepaboTkn He(TH H MPHPOJHOrO Trasa, BBHICOKOMOJIEKYIISPHBIX
COEIMHEHHH (IIOJMITHUIIEHA, CHHTETUYECKOr0 KayuyKa, aleTaTHOro
BOJIOKHA);

= MPOBOJAMTE ONBITHI 10 PAclO3HABAHHIO OPraHHYEeCKHX BELIECTB:
TJIMIEPHHA, YKCYCHOW KHCIOTBI, HENPEAEIbHBIX KHPOB, IIIOKO3EI,
Kpaxmaiia, OEIKOB — B COCTaBe TWHINEBBIX MPOAYKTOB U
KOCMETHYECKHX CPEICTB;

- BJAIETh MpaBUllAMH M IpHeMaMH Oe3omacHod paboThl ¢
XUMHYECKMMH BEIECTBAMHE U Tab0paToOpHBIM 060pyI0BaHKHEM;

- YCTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XHMHYECKOH peakiMu U
CMEILEHUS! XHMHYECKOrO PAaBHOBECHS OT Pa3lHYHBIX (PAKTOPOB ¢
HEeNBl0  OMpEldeNeHUsl ONTUMAJBHBIX  YCIOBUH  NpOTEKaHus
XHMHYECKHX MPOLIECCOB;

- TMPUBOIUTH MPUMEPHI TUAPOJIU3a COJIEH B TOBCEIHEBHON JKHU3HH
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4eJI0BEKA;
- TpPUBOAWTH  TIPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuidi B  IpHpPOAE, INPOM3BOACTBEHHBIX [polieccax H
KU3HEEATEIbHOCTH OPraHU3MOB;

- TIPHBOAHTH IPUMEPHl XUMHUYECKUX peakldil, pacKpbIBalOIUX
ofmue XMMHYECKHe CBOMCTBA MPOCTHIX BENIECTB — METANIOB W
HEMEeTaJlIOB,;

- MPOBOJWTE PacdeTbl HA HAXOKICHHE MOJIEKYIAPHOH (GopMyIibl
YIIIEBOJOpOJa MO MPOJYKTaM CropaHus M IO €r0 OTHOCHTENIBHOMH
IUIOTHOCTA M MAacCOBBIM JOJISAM D3JEMEHTOB, BXOASAIIMX B €ro
COCTaB;

- BrageTh MpaBuiaMu Oe30macHOro OOpamieHus C eIKUMH,
FOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOH
XHMHAH;

- OCYIIECTBJIATH NOMUCK XUMUHYECKOH MH(OPMALMU [0 HA3BAHUAM,
HIeHTHOHUKATOpaM, CTPYKTYPHBIM opMyiam BeIecTs;

- KPUTHUYECKM OLEHUBATb W MHTEPINPETHPOBATE XHMHHYECKYIO
HHOOPMAIIHIO, COJEPKAIIYIOCSd B COOOIEHUSIX CPEACTB MaccoBOH
nHpopmarny, pecypeax MHTepHeTa, HayqHO-NOMYISAPHBIX CTATHAX
C TOYKHM 3PEHHS ECTECTBEHHO-HAYYHOH KOPPEKTHOCTH B MEJAX
BBISBJICHHS OIIMOOUHBIX CyXAeHHH 1 GOpMHUpOBaHUSA COOCTBEHHOM
TO3UIIHH,

- NpPEICTABIATH IYTH pelleHUs rIo0albHbIX TPOOIeM, CTOALIMX
mepell  4YENOBEYECTBOM:  DKOJIOTHYECKHX,  JHEPreTHYeCKHX,
CBIPBEBBIX, M POJTb XMMHH B PEIICHUH dTHX Ipobiem;

- 11 06y4aroImMxcs ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIME 3[10POBBSI
OBJIaJlcHHE OCHOBHBIMHM JIOCTYIHBIMH METOHaMH  Hay4HOro
IIO3HaH#WA.

Hughhepernyuposannviii 3auém




