1. OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJ/JIBHOU JUCHUIIVIMHBI OYII1.07 XUMUSA

11 O6s1acTh NPpUMeHEeHHsI MPOrPAMMBI
[Iporpamma yuebnoit auctumumasl CO0.03.01 Xumus npeqHazHaveHa Il U3y9eHns 0a30BbIX H

MPUKJIATHBIX  WH(POPMAIIMOHHBIX TEXHOJIOTHH B 00pa30BaTENbHBIX OPraHU3alMsIX, PEeaTU3YIOIINX
oOpazoBarenpHBIC TPOrPaMMBI  cpedHero mpodeccroHaabHOTO 00pa3oBaHUsS TPU  MOATOTOBKE
CIEIATUCTOB CPETHETO 3BeHA C YUETOM HPOUIISI MOTYyIaeMoro npoeCCHOHAIEHOTO 00pa30BaHMsL.

1.2. MecTo AUCUHUILIMHBI B CTPYKTYpe npogeccHoHaNbLHOI 00pa3oBaTelbHOIl MPOrpaMMbl
CIIO:

[Iporpamma obGmienpodeccronansuort  yueobnor auctumumasl COO0.03.01  Xumwus
U3ydaeTcss B pasjelie yueGHOro IlaHa M OTHOCUTCS K oOmenpodeccuoHampHOMy nukiy. Ha
W3y4eHUE AUCITUIUTMHBI OTBOAUTCS 54 4acoB.

1.3. lleu u NJIaHUPyeMble Pe3yabTATHI 0CBOECHHUS TUCIUIIUHBI:

@OopMUPOBAHUE Y CTYJIEHTOB XUMHUYECKON COCTABIIAIONIEN €CTECTBEHHO-HAYYHON KapTUHBI MHUpa
KaK OCHOBBI HPHUHATHUA pe]_HCHI/Iﬁ B JXHU3HCHHBIX W MNPOU3SBOACTBCHHBIX CUTyalHUAX, OTBETCTBCHHOI'O
TIOBEJICHUS B IIPUPOIHOM cperie.

3amayy JUCIIAILIINHEI:

- chopMUpOBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHYECKHUX IPOLECCOB U
SIBICHHUM B OKpYXKawIled cpede, LEIOCTHOM HaydyHOM KapTUHBI MHpaA, B3aUMOCBS3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTh yMEHHS TPOBOAMTH pACUCTHl MO0 XUMHUYECKUM (OpMylIaM U ypaBHEHUSIM
XUMHYECKHUX PEaKInii, INTAHUPOBATh U HHTEPIPETHPOBATH PE3YIbTATHl XUMUIECKHUX IKCIIEPUMEHTOB,

- c(hOopMHUPOBATh HABBIKK MPOBEIECHUS XUMHUYECKAX SKCIIEPUMEHTAIBHBIX MCCIETOBAaHUHA C
COOJII0JICHHEM TTPaBUI Oe30MacHOT0 00paIeHus ¢ BEIIECTBAMH H J1a00PaTOPHBIM 000pYI0BaHHEM;

- Pa3BUTh YMEHHS aHAIM3UPOBATh, OLICHUBATH, IPOBEPSTH HA JIOCTOBEPHOCTH U 0000IIATH
WH(POPMAITUIO XUMHUYECKOTO XapaKTepa U3 Pa3InIHBIX UCTOYHHUKOB;

- chopMUpOBaTH YMEHHS TPOTHO3UPOBATH TIOCIEACTBHS CBOEH JEATENBHOCTH U
XUMHUYCCKHUX IMMPUPOIHBIX, 6I)ITOBBIX 1 MTPOU3BOJACTBEHHELIX IMTPOIICCCOB;

- chopMUpPOBaTh MOHUMAHUE 3HAYUMOCTH JOCTH)KCHUH XUMHUECKON HAYKH M TEXHOJOTUI
JUTSL pa3BUTHS COITUAITEHOM W TIPOU3BOJICTBEHHOH Cdep.

2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA3OBATEJBLHOM IUCHHUILIMHBI «XUMMSH»

2.1. O6beM TUCHUTIUHBI M BUABI Y4eOHOH padoThI

O0BeM B yacax

Bun yuedHoii padoThI

O0beM 00pa3oBaTeJbHOI HATPY3KH 54

Oo0s13aTesbHAs AyTUTOPHAS YueOHAsI HATPY3Ka 54

B TOM 4YHUCJIC:

TeOpeTUIecKoe 00yueHHe 36

NPAKTUYECKUE 3aHATHUSL 18

CamocTosiTeibHas padoTa —

Koncynbranus —

IIpoMesKyTO4HAS ATTECTAIMS JMudpdpepeHnpoBaHHbIIi 3au€eT




2.2. TeMaTHYeCKHIi TUIAH H CoacpKaHue TUCHMIIJINHBI.

HaumeHnoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U
npogecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00PaTOPHbIE
u
NPaKTHYeCKHUe 3aHATHS, TPUKJIATHON MOAYJIb

Oo0bem
4acoB

Dopmupyemble
KOMIICTCHLIHH

1

2

OcHoBHOe coep:kaHne

Paznen 1. OcHOBBI CTPOEHUSA BelleCcTBa

Tema 1.1.
CtpoeHHe aTOMOB
XUMHYECKUX
2JIEMEHTOB U
pupoaa
XUMHUYECKOU CBSI3HU

OcHOBHOe coiepKaHue

Teoperuyeckoe o0yyenue

CoBpeMeHHass MOJENb CTPOEHUS aroma. OJEeKTpOHHas
KoHurypauusi aroma. Kraccudukanmuss XUMHYECKHX
JIIEMEHTOB (s-, P-, d-3meMeHTsI). BajeHTHBIE DIIEKTPOHEI.
BanenTHOCTB. DNEKTpOHHAS MPUPOJA XMMUYECKOW CBSA3H.
DNeKTpoOTpUIaTeIbHOCTh.  KoBaneHTHass  CBS3b, €€
Pa3HOBUIHOCTH M MEXaHHW3MBI 00pa3oBaHus (OOMEHHBIN U
TIOHOPHO-aKIenTopHbiid). MoHHass cBs3b. Mertammndeckas
CBS3b. Bognopoanas CBSI3b. MexMOTNeKyIsIpHbIE
B3aUMOJICUCTBUSL.

U3otombl, 0CHOBHOE M BO30YXKIEHHOE COCTOSHHE aToMa,
rUOPUIM3AINS ATOMHBIX OPOUTANICH.

NI~ O

IIpakTHYecKkue 3aHATHS

Pemenne mpakTHYeCKWX 3alaHUi HAa  COCTABIICHHUE
ANEeKTPOHHO-TpadmaecKkux HopmMyI amemeHToB 1-4
TIEpPHOIOB.

Pemenne 3amaHuii Ha UCHOJB30BAHME XHMHUYECKOM
CHUMBOJIMKH M HAa3BaHUH COEAMHEHHUH 110 HOMEHKJIAType
MEKYHAPOJHOIO COK3a TEOPETHUYECKOH M MPUKIIAJHOU
XUMUHU 1 TPUBUATIBHBIX Ha3BaHUM JJIA COCTABJICHUS
XUMUYEeCKUX  (QopMyn  ABYXaTOMHBIX  COEIMHEHHH
(okcumoB, CynbQUIOB, TUAPUIOB U T.I1.) U IPYTUX
HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB.
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Tema 1.2.
[Tepunonnuecknii
3aKOH M Ta0IHIa
H.N. MenneneeBa

OcHoBHOE COACPKAaHUC

Teoperuyeckoe o0yyenue

IIpakTHYeckue 3aHATHS

Ilepuonnueckast cucrema Xxumuyeckux snemeHTtoB J[.H.
MengeneeBa. @usnyeckuid cmbicn  Ilepuopmyeckoro
3akoHa JI.JMI. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XUMHYECKHX D3JEMEHTOB, O0pa3yeMbIX HMH
MPOCTHIX ¥ CIOXKHBIX BEIIECTB B COOTBETCTBHUU C
MOJIO)KEHUEM XUMHUUYECKOro ayiemeHTa B Ilepuoauueckoii
cucteMe. MUpPOBO33pEHUECKOE U HAyyHOE 3HAYCHUE
ITepuonnueckoro 3axona .M. Mengaeneesa. IIporHosst
.. MenneneeBa. OTKPBITHE HOBBIX XUMHYECKUX
3JICMEHTOB.

PemieHve mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX
3a/IaHAI Ha XapaKTePU3AINI0 XUMIYESCKIX JIIEMEHTOB
«Merammdeckue / HEMETAIUINYCCKHUC CBOIICTBA,
3JEKTPOOTPULIATEILHOCTE U CPOACTBO K  3JICKTPOHY
XAMHUYECKHX  DJEMEHTOB B  COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOSHUEM Hu MOJIOYKEHUEM B
MEePUOIUYECKON

cucteMe xuMudeckux syemenToB .M. MenneneeBay.

OK 07

Paznen 2. Xumnueckue peakmuu




Tema 2.1. Tumsl
XUMHYECKHX
peaxuui

OcHoBHOe coiep:kaHHne

TeopeTuueckoe o0yueHue

Knaccudpukamuss M TUNBI XUMHYECKHX pEaKIUd C
y4acTHEM HEOpPTaHWYecKHX BemecTB. KormdecTBeHHbIE
OTHOIIIEHHUS B XUMHAH. OCHOBHBIE KOJTMIECTBEHHBIE 3aKOHBI
B XUMHM M pacueThl [0 YPaBHCHUSM XUMHUYCCKUX
peakuuii. Monp Kak eIUHMIIA KOJIMYESCTBA BEIIECTBA.
Monspaast Macca. 3aKOHBI COXpaHEHHS MacChl M SHEPTHH.

3akoH ABorazpo. MounsipHbIit o0beM ra3os.
OTHOCUTENBHAs TNIOTHOCTD T'a30B.

Peakiun KOMIIJIEKCOOOpa30BaHUs c ydacTheM
HEOPraHUYECKUX BEILIECTB (Ha npumepe

THAPOKCOKOMILJICKCOB ITMHKA U aJ'I}OMI/IHI/IH).

IIpakTH4eckue 3aHATHS

CocraBnenne YpaBHEHUI peaxuui COEJIMHEHUS,
pas3nokeHusl, 3aMelleHus, oOMeHa. YpaBHEHHUS! pPeaKUuid
TOPEHUs], HOHHOTO OOMEeHa, OKHCIICHU-BOCCTaHOBIICHUSI.
Pacyer KOMMYECTBEHHBIX XapPaKTEPUCTHUK  HCXOIHBIX
BEIIECTB M MPOIYKTOB peakiuu. PacyeT KOTMYIEeCTBEHHBIX
XapaKTepUCTUK TMpPOAYKTa pEeaKkLUUH COEAUHEHUS, €CIH
OIHO W3 BEMIECTB JaHO B W30BITKE W/WIN COICPKUT
npumecd. Pacder MaccoBoi Wi 0OBEMHOM JONH BBIXOAA
MPOAYKTa peaklUd COEIUHEHUS OT TEOPETUUYECKU
BO3MOXHOT0. PacyeT 0OBEMHBIX OTHOIICHH Ta30B.
Pacuer maccer (00bEM, KOIMYECTBO BEIIECTBA) MPOIYKTA
peakIuu, eciay OJHO W3 BEIISCTB JaHO B BHJE PacTBOpA C
ONPEACICHHON MacCOBOM J0JIel paCTBOPEHHOIO BEIIECTBA.

ypaBHCHI/IH OKHUCJICHUA-BOCCTAHOBJICHUA. CTCHGHI)
OKHCJICHMSL. OKHCIUTETD u BOCCTAaHOBUTEJIb.
OKHCIIUTETHFHO- BOCCTAHOBUTEIIBHBIE PEAKIIUU B MPHUPOJIE,
HpOI/ISBOI[CTBeHHLIX Hpoueccax U JXKUSHCACATCIBHOCTU
OpraHU3MOB. OKHUCIINTEIIFHO-BOCCTAHOBUTEILHBIN
noteHuuan cpenbl. CocTaBieHME U ypaBHHBaHHUE
OKHUCJIIUTCIBHO- BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOAOM
ANEKTPOHHOTO OanmaHca. TunuyHble HEOpPraHWYEeCKHe
OKHCJIUTENH U

BOCCTAHOBHUTENIH. JIEKTPOJIU3 PACTBOPOB M PACIUIABOB
COJICH.
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Tema 2.2.
OnexTponuTuiec
Kas
JHACCOLAIUI 1
HOHHBINA 00MeH

OcHoBHOe coep:kaHne

Teoperuyeckoe o0yyeHue

Teopusi 3IEKTPOIUTUYECKOW Aucconuanuu. Peakuuu
nOHHOTO 0OMeHa. CocTaBlIeHHE peaKIfii HOHHOTO 0OMeHa
IIyTEM COCTABIICHUS HMX IMOJIHBIX U COKPAIICHHBIX MOHHBIX
ypaBHEHUH.

I'mapomm3 coseit. 3HaueHUe THAPOIHN3a B OMOJIOTHICCKUX
oOMeHHBIX Tmpoueccax. Ilpumenenue ruzponusza B
IIPOMBIIIIJICHHOCTH.

Koutpoabnas
padora 1

CTpOCHI/Ie BEIIECTBA U XUMUYCCKUEC pECaKIIHU.
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Pasnes 3. CTpoenne u cBOMCTBAa HEOPTAaHMYECKUX BellleCTB

15

Tema 3.1.
Kiraccuduxkarms,
HOMEHKJIaTypa U
CTpOCHUE
HEOPTraHWMYECKUX
BEIIECTB

OcHoBHOe CoA€epKaHue

Teoperuyeckoe o0yyeHue

Ilpenmer  HeopraHuyecko  XUMHUH.  B3auMocCBs3b
HEOpPraHUYECKUX BEILIECTB. Knaccudpukanms
HEOpraHu4yeckux BemecTB. [IpocTble U CIOXHBIE
BemiecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEILECTB (OKCUABI,
THIIPOKCHUIBI, KUCIIOTHI, conu). HoMeHkIaTypa u Ha3BaHHE
HEOPraHWYECKUX BEIIECTB HCXOAS U3 HX XUMHUYECKOU
(hopMynBI WM COCTaBICHHE XUMHYECKOH (hOpMyJIBI
WCXOJsl M3 Ha3BaHUS BELIECTBA 1O MEXIyHAPOTHOW WM
TPUBHAILHOW HOMEHKJIATYpE.

MeKMOoneKyJIspHbIE B3aUMOJICHCTBUSL.
Kpucramioruapatel. ArperaTHble COCTOSHMS BElIECTBA.
Kpucrannmueckne u  amopdueie  BemectBa. Twmbl
KPUCTANIMYECKUX PpEIIeTOK (aTOMHas, MOJEKYJIIpHas,
WOHHASA, METAIINYecKasi). 3aBUCUMOCTh (DH3MUECKUX
CBOIMCTB BELIECTBA OT TUIA KPUCTAIIMYECKOM PEILIETKU.
[TpuurHBl MHOTOOOpA3Hs BEIIECTB.

CoBpeMeHHBIE TPEICTABICHUS O CTPOCHUH TBEPAbIX,
XKHUJKUX U ra3000pa3Hbix BemecTs. JKuakue KpucTauibl.

[pakTnyeckue 3aHsATHA

Pemenne 3amad Ha pacdeT MaccoBOW J0iHM (Macchl)
XUMHYECKOTO DJJIeMeHTa (COCOUHEHHs) B  MOJEKyJe
(cmecu).  PemieHne — mpakTUYeCKUX — 3aJaHUN IO
KinaccuuKaluyd,  HOMEHKIAType W XUMHUYECKUM
(hopMynaM HEOpPraHMYECKUX BEIIECTB PA3NAIHBIX KIACCOB
(Ha3BIBATh W COCTABIATH (POPMYIIBI XHMHUYECKUX BEIIECTB,
OTIpeAEATh MPUHAIEKHOCTD K KIIaccy).

Ucrounnkn xumudeckod wHbopMarnuu (Hay4dHas H
y4eOHO-Hay4YHas  JIUTeparypa, CpeICTBa  MAacCOBOM
uHpopmanuu, cetb MaTepHer wu npyrue). [lowmck
WHpOpPMALlMM  TI0  Ha3BaHWsIM,  HJCHTU(HUKATOpaM,
CTPYKTYPHBIM (pOpMyJIam.
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Tema 3.2.
dusuko-
XUMHYECKHE
CBOMCTBa
HEOPTaHUYIECKUX
BEIIECTB

OcHoBHOe coep:kaHne

TeopeTuueckoe o0yueHue

Meramel. O0mue (Gu3ndecKkue W XUMHUYECKHE CBOICTBA
MeTtaiioB. CriocoObl TMONTydeHHUs. 3HAUYCHUE METaJUIOB |
HEMETAJUIOB B MPUPOJIE U KU3HEACITEILHOCTH YEIOBEKA U
opranu3moB. Koppos3usi MeTamioB: BHABI KOPPO3HH,
CIIOCOOBI 3aIUTHI METAIUIOB OT KOPPO3MHL.

Hemeramnel. O0mue hu3nyueckne 1 XUMHYECKHE CBOMCTBA
HeMeTa/u10B. Tunnunbie cBoricTBa Metaynios [Y— Y
rpynn. Krnaccudukamus ¥ HOMEHKIATypa COSIUHEHHIA
HeMeTalIoB. KpyroBopoTbl OWOTEHHBIX DJIEMEHTOB B
TIPUPOJIE.

XuMHuueckue CBOMCTBaA OCHOBHBIX KJIaCCOB
HEOPTaHWYECKUX  BEMIECTB  (OKCHIOB, THAPOKCHIIOB,
KHCIIOT, COJIel ¥ Jip.). 3aKOHOMEPHOCTH B HW3MCHEHHH
CBOWMCTB TPOCTHIX BEILIECTB, BOJOPOJHBIX COEIUHEHUH,
BBICIIMX OKCHJIOB M TUIPOKCUIOB.

IIpakTHYeckue 3aHATHS

CocTaBneHue ypaBHEHHH XHMHYECKHX pEaKknuid ¢
Y4aCTHEM MPOCTHIX U CIOMXKHBIX HEOPraHUYECKUX BEIIECCTB!
OKCHJIOB  METaJIOB, HEMETAJUIOB U  aM(OTepHBIX
JJIEMEHTOB; HEOPraHWYECKUX KHUCIIOT, OCHOBAaHHH H
aM(OTEpHBIX TUAPOKCUAOB, HEOPIaHUYECKUX COJIEH,
XapaKTEepHU3YIOIIUX UX CBOMCTBA.

OK 07
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PemieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX
3aJlaHUid Ha CBOWMCTBA W TIOJIYYEHHE HEOPraHUYECKUX
BEIIECTB.

JlabopaTopHble 3aHATHS 2
JlaGopatopnass  pab6ora  «CBolicTBa  METALIOB |
HEMETAJJIOBY.
UccnenoBanve ¢Qu3ndecknx W XUMHYECKUX CBOWCTB
METAIOB M HEMETAJUIOB. PerreHne sKCriepuMeHTAIbHBIX
3aja4 1Mo CBOMCTBAaM XMMHYECKHM CBOHCTBaM METAJLIOB M
HEMETAJIOB, MO  pACIO3HABaHUIO U  IONyYCHHIO
COeTMHEHH METaJIOB 1 HEMETAJIJIOB.
Tema 3.3. OcHoBHoOe coaep:KaHue OK 07
Hpoussoncrso Teoperuyeckoe o0yyeHue
HCOPTaHMACCKHX OOue mpeacTaBiIeHUsT O TPOMBIIUICHHBIX —Croco0ax
BCINECTR. MONYYEeHUS]  XUMHYECKHX  BelmlecTB (Ha  MpHUMepe
3naucnue u MPOU3BOJICTBA AMMHAKA, CEPHOM KUCIIOTHI).
TIpUMCHCHHC B YUepnas u nBerHas Metauryprus. IIpaktuueckoe
ObiTy 1 Ha MPUMEHEHUE 3JIEKTPOIH3a JJISl TOJyYeHHs IIETOYHBIX,
TPOM3BONICTBE IIETOYHO3EMENIBbHBIX METAIOB M amfoMuHus. CTeKno u
CHJIMKATHAs TIPOMBIIUICHHOCTb.
[Tpobnema 0TX0I0B ¥ TOOOYHBIX MPOAYKTOB.
[pakTnyeckue 3aHsITHA 2
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN O POJH
HEOPraHMYECKOH XMMHUH B Pa3BUTHU MEAUIMHBI, CO3AaHUH
HOBBIX MaTepuajoB (B CTPOHMTENBCTBE M JAp. OTpacisix
MPOMBIIIICHHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU
(anpTepHATUBHBIE HWCTOYHUKM OJHEPIWH) B  PEUICHHH
mpoOdJeM 3KOJIOTHYECKOW, SHEPreTHUECKOW W IHIIEBOH
0e30MacHOCTH.
Kountpoabnas CBolicTBa HEOPraHUYECKUX BEIIECTB. 1
patGora 2
Pasnes 4. CTpoenne v CBOMCTBA OPraHUYECKHUX BeIeCTB 16
Tewma 4.1. OcHoBHoOe coiep:KaHne 4 OK 07
Kiaccndukanus, Teopernueckoe o0y4enne 2
CTpOCHHME 1 I[peamer OPraHUYECKOM  XHUMUH. Bsaumocsssb
HOMCHKIIATypa HEOPraHMYECKUX U OPraHMYECKUX BELIECTB.
OpraHMeCKuX XHUMHUECKOE CTPOEHHE KaK TOPSIOK COEJMHEHHSI aTOMOB
BEIIECTB

B MOJIEKYJl€ COTJIaCHO HX BaJleHTHOCTH. OCHOBHBIE
MOJIOKEHHUSI TEOPUH XUMUYECKOTO CTPOSHUS OPTraHUYECKUX
coequHeHni A.M. bytiepoBa. YriepoJHbIi CKeNeT
OpPTaHUYECKOW MOJIEKYIBI. MOJNEKYJISIpHbIE U CTPYKTYpPHBIE
(pa3BepHyThIe, COKpAIllEHHbIE) XHMUYECKUE (HOPMYIIBL.
3aBUCUMOCTbH CBOWCTB BEIIECTB OT XUMHUYECKOT'O CTPOEHHUS
monekyn. UM3omepus wu  um3oMmepel  (CTpyKTypHas,
reomerpuueckas  (umc-Tpanc-mzomepus).  KpaTHocTb
XUMHUYECKOM CBA3H.

Ionsatne o ¢QyakuuoHanbHOM rpymme. [TpuHIMIEL
KJ1acCU(UKAITII OpPraHNYEeCKUX COETMHEHH.
MexnynaponHas HOMEHKJIaTypa u MPUHLUIIBI
HOMEHKJIATYpPBl OPTAaHHYECKUX COSTUHEHHI.




IIpakTH4eckue 3aHATHS

Homenkmarypa opraHMYecKHX COEAMHEHUH OTAEIBHBIX
KJIACCOB (HACHIIIICHHbIE, HEHACHIIIICHHBIE 1 apOMAaTHYEeCKHe
YIJICBOJIOPOIbI, CIUPTHI, (EHOJBI, AIbJCTU/BI, KETOHBI,
KapOOHOBBIE KHUCIOTHI M Ap.) CocTaBieHHE ITOJHBIX H
COKpAIIeHHBIX ~CTPYKTYPHBIX (QOpPMYJI OpPraHUYECKUX
BEILIECTB OT/ACJBHBIX KJIACCOB, UCIOJB3YSl UX HA3BAHUS I10
CHCTEMaTUYECKOW HOMEHKIaType. Pacuersl mpocreninen
(hopMyITBI OpTraHIMYECKON MOJIEKYIIBI,

HCXO0JS U3 JIEMEHTHOr0 cocTana (B %).

Tema 4.2.
CsolicTBa
OpPTraHUYECKUX
COCIMHEHU I

OcHoBHOe coepkaHue

TeopeTnyeckoe o0y4enue

DUBHKO-XUMUYECKUE CBONCTBa OpraHu4eCKUX
COCAMHEHHH  OTACNBHBIX  KJaccoB  (0coOEHHOCTH
KIacCU(pUKAIM W HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTHYECKUI psig W ol0mas ¢opMmyna; H30MEpHs;
(u3nUecKkue CBOMCTBRA,

XUMHUYECKUE CBOWCTBA; CIIOCOOBI MOJTYUCHHUS):

— IpeAesbHbIe YIIIEBOAOPOAbl. I'opeHne MeTaHa KaK OJuH
13 OCHOBHBIX HMCTOYHHMKOB TEIUIa B MPOMBILIJIEHHOCTH U
ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHUE
B NIPUPOJIE U NPUMECHEHHE aJIKAHOB;

— HempenenbHblE W apoOMaTUYeCKUE YIJIEBOIOPOABI.
[Honumepusanus TUIEHa KaK OCHOBHOE HalpaBJIEHHE €ro
WCIIONIb30BaHUs. [opeHHe alneTuineHa Kak HCTOYHUK
BBICOKOTEMIIEPATypPHOT'O IJIAMEHH [UI CBAPKU U PE3KH
METaJUIOB,;

— KHUCJIOPOJICOJICPIKAIINE COSAUHECHUS (CIIUPTHI M TPOCTHIC
3¢upbl, (EHOJbI, albJCTHUABl M KETOHBI, KapOOHOBBIC
KHCJIOTBI U MX TIPOU3BOIHbIC). [IpakTHueckoe MpUMEHEHHE
STWICHTJIMKOJIA, TJiWIepuHa, ¢eHona. [IpuMeHeHue
dbopmanpaerna, ameTanbAeruia, YKCYCHOW KHCIIOTHI.
Mpli1a, KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT. Moroiue
CBOWCTBA MbIJIA;

- a30TcoJepKallue COCIMHEHNUS (amuHBI u
AMUHOKHUCIIOTHI, OEJTKH).

Knaccudukamus 1 0coOOEHHOCTH OPTaHUYECKHX pPEeaKIuil.
Peakuuonnsie nuentpsl. Pagukanst. IlepBonauanbHbie
MIOHATHUS O TUIIAX M MEXaHU3MaX OPraHUYECKUX PEaKITHii.

IIpakTHYecKkue 3aHATHS

Pemenue nenovex npeBpamieHUi Ha TEHETUYECKYIO CBS3b
MEXAy  KjaccaMd  OpTraHMYeCKUX  COEAMHEHUH ¢
COCTABJIICHHMEM HAa3BAHMM OPraHUYECKUX COEOUHEHUM IO
TPUBHAIBHON WJIM MEXTyHapOJHOW CUCTEMAaTHIECKON
HOMEHKJIaType.  PemeHwe  pacueTHbIX  3amad IO
YpaBHEHUSIM peakliii C y9aCTHEM OpPraHHMYECKUX BEIIECTB.

OK 07

Tema 4.3.
Opranunueckue
BEIIIECTBA B
KU3HEIEATEITHLHOC
T U YeJIOBEKa.
[IpousBoacTBo u
IpUMEHEHNE
OpPraHUYECKUX
BEILIECTB B

OcHoBHOE CoA€EpKaHue

TeopeTudeckoe o0yueHue

buooprannueckue COCIMHEHHS. IIpumenenue 51
Ouosioruueckasi posb yriaeBogoB. OKUCIIEHHE YTITIEBOJOB —
HUCTOYHUK DSHEPTUM OJKUBBIX opraHm3moB. OOmactu
MIPUMEHEHHUSI aMIHOKHCIIOT. [IpeBpamieHus 0enKoB MUIIH B
OpraHM3Me. buonornyeckue byHKIMT 0eJKOoB.
Buonornueckue ¢yHkuuu >xkupoB. Ponb opranmdeckoit
XHUMHH B PEIICHUH MPOOJIEM MHIIEBON 0€30MaCHOCTH.

OK 07




MPOMBIIIUICHHOCTH

IIpakTH4eckue 3aHATHS

Pemenue  npakTUKO-OPUEHTHPOBAHHBIX  3aJaHUN 1O
COCTaBJICHHIO XMMHYECKHMX pEaKIui, OTpaKarolIux
XUMHUYECKYI0 aKTUBHOCTh OPraHUYECKHX COCJAMHCHUH B
Pa3IMYHBIX cpenax (MPUPOTHBIX, OMOIOTHICCKUX,
TEXHOTCHHBIX ).

KonTtpoannas
pat6ora 3

CTpyKTypa U CBOMCTBA OPraHUYECKHUX BEILIECTB.

Paznen 5. Kunernueckue U TepMoOAUHAMHUYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUS XMMHYECKUX PeaKkuuii
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Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS
XAMUYECKHUX
peaxuui

OcHoBHOe coep:kaHne

Teoperuyeckoe o0yyeHue

Xumudeckue peakiuu.  Kiaccudukaus XUMHAYECKHX
peakumii: 1o (¢da3zoBoMy cocTaBy (TOMOTEHHBIE H
reTepPOreHHbIE), 110  HCIIOJIB30BAHUIO  KaTalu3aTopa
(KaTaTuTHYeCKHE W HEKATATUTHICCKIE).

CKopocTh peakllid, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
(akTopoB: MIPUPOJIBI pearupyromumx BEIIIECTB,
KOHIIGHTPALlMM PEarupyrolux BELIECTB, TEMIEpaTyphl
(mpaBuno  Banrt-T'odda), muomamu  peakunoHHOU
IIOBEPXHOCTH, HaJIM4ust KaTaJIA3aTopa. Pons
KaTalu3aTOpoB B  NPUPOAE WU NPOMBIIUICHHOM
MIPOU3BOJCTBE.

OHepruss  akTUBaMHM. AKTHBHPOBAHHBI  KOMIUIEKC.
Karanuzatops! u katanu3. Poiabs karaau3atopoB B NpUpoae
U IPOMBILIUIEHHOM ITPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

N3yueHue 3aBUCHMOCTH CKOPOCTH XMMHMYECKOW PEAKLUHU
OT  KOHILEHTPAalMM  pPEarupyrollux  BEHIECTB  H
TEMIIEPATYPBHI.

JlaGoparopHas paboTa Ha BbIOOD:

JlaboparopHast pabota «OmpeneneHue 3aBUCUMOCTH
CKOPOCTH p€akUud OT KOHLEHTPAlUH pearupyroumx
BelecTB».  MccnenoBaHue — 3aBHCHMOCTH  CKOPOCTH
peakuuu OT KOHIEHTpauuu. OrpeneieHne KOHCTaHTHI
CKOPOCTH PEAKLUH rPpa)uIECKUM METOLOM.

JlaboparopHast pabora «Ormpenenenne
3aBUCUMOCTH CKOPOCTH peaxiuu oT
Temneparypel». MccienoBaHne — 3aBUCUMOCTH
CKOpPOCTH pE€akIlMM OT TeMmmoepaTypsl. Pacuer
SHEPrUH aKTUBALIUU PEAKLINH.

PemieHne  NpakTHKO-OPUEHTHPOBAaHHBIX  33JaHUM  Ha
aHanu3 (aKTOPOB, BIMAIOLIMX Ha HM3MEHEHHE CKOPOCTU
XUMHYECKON peakiivu.

Tema 5.2.
TepmoauHamuyec
K He
3aKOHOMEPHOCTHU
MIPOTEKAHUS
XUMUYECKUX
peaKInid.
PaBHOBecue
XUMUYECKUX
peakiuit

OcHoBHOE CoA€EpKaHue

TeopeTnyeckoe o0y4enune

Knaccupukanus XuMHUECKHX peakUUd: MO TEIUIOBOMY
apdexty (IK30TEpMUYECKHE, DHIOTEPMHUECKUE), 10
obpatumocTu (0OpaTtumbie W HeoOpaTuMmbie). TerioBbie
3pexTsl  XUMHUYEeCKHX peakuuil. Tepmoxmmuyeckue
ypaBHeHHS.  OOpaTUMOCTh  peaknuid.  XHUMHYECKOe
paBHOBECHE W €ro CMEIICHUE O] ACHCTBHEM Pa3ITUIHBIX
(akTOpoB (KOHLEHTpALUs PEAareHTOB WIH MPOLYKTOB
peakuuy, JaBlieHHe, TeMIeparypa) M  CO3/JaHHS
ONTUMAJIBHBIX  YCIIOBHH  TPOTEKAaHWS  XUMHYECKUX
MIPOLIECCOB.

[lonstne 00 sHTampnuu W SHTpomuHu. OHeprus ['nbOca.
3akon l'ecca m cruenctBuss w3 Hero. Ponb cmemnieHws




PaBHOBECHUA B TCXHOJIOTHUYCCKUX TIPOLICCCaX.

IIpakTH4eckue 3aHATHS

[Ipunmun Jle latenbe. Biusane pa3nuaabix (HakTopoB Ha
W3MEHEHHE pPAaBHOBECHsS] XHUMHYECKHX peakiuil. 3aKoH
JOEHCTBYIONIMX Macc M KOHCTaHTa  XMMHYECKOTO
paBHOBecHs. PacueTsl PaBHOBECHBIX  KOHILIEHTpaLUil
pearupyrolmux BEUIECTB U IPOAYKTOB peakuuil. Pacuersl
TETIOBOTO (P PEeKTa peakLu.

Pemenne mnpakTHKO-OpMEHTHPOBAHHBIX  3aJaHUN  Ha
npumeHenue npuHuuna Jle Ilarense A HaXOXKACHUS
HampaBlieHUS!  CMEIICHWS  pPaBHOBECHS  XUMHUYECKOU
peakuuu U aHauu3 (PaKTOPOB, BIUSIONUX HAa CMEIICHUE
XUMHYECKOTO PAaBHOBECHSL.

JlaGopaTopHble 3aHATHSA

JlaGoparopHas paborta «l3ydeHHe BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CMEUICHHE XHMHUYECKOTO pPaBHOBECHS.
UccnenoBanue BIMSHUSA  W3MEHEHHS  KOHLECHTPALMH
BEIIECTB, PEAKLUHU CPelbl M TEMIIEPATYPhl Ha CMELLICHHUE
XUMHUYECKOro paBHoBecua. CpaBHEHHME MOJyYEHHBIX
pe3yabTaTOB € TEOPETHYECKH IPOTHO3HPYEMBIMH Ha
ocHoBe npuHnuna Jle [larense.

Bcero
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3. YCJIOBUS PEAJIM3AIIMA ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIJINHBI « XUMUAA»

3.1. TpeGoBanns K MUHUMAJILHOMY MATEPHAJLHO-TEXHUYECKOMY o0ecnedeHHI0
Jnst peanuzanuy MporpaMMbl AUCUUITIMHBL JOJDKHBI OBITH HPEAYCMOTPEHBI CIEAYIOINE
CIelMaJIbHbIE TIOMELICHUS: YIeOHbII KaOMHET XUMUH.

O06opynoBanue yueOHOTo KaOuHeTa (HarIsIIHbIC TOCOOHS):

— T0Ca/I0YHBIC MECTa MO KOJIMYECTBY 00Y4aIOLINXCS;

— pabodee MecTO MpenoaBaTes;

—  MOJENH KPUCTAUTMUECKUX PEIIETOK;

— Tabmuua MeHneneesa,

— 1udpossie 00pa3oBaTeIbHBIE PECYPCHI.

— TexHuueckue cpeAcTBa OOyUEHHUS:

—  KOMIIBIOTEP C YCTPOHCTBaMH BOCIIPOM3BEACHUS 3BYKA,

—  TpUHTED,

—  TEIeBH30D.

3.2. UudopmanuonHoe obecrieueHne o0ydeHusi (IepeucHb y4eOHBIX M3laHuil, MHTEpHET-pecypcos,
JIOTIOTHUTENBHOM TUTEpaTyphl)

OcHoBHast

1. Xumusi: y4eOHUK Ansi cpenHero mnpodeccuoHanbHoro obpaszosanus/ FO. A. JleOenes,
I'. H. ®aneeB, A. M. T'onryoes, B. H. lllanosan; mox obmeit penakiueit I'. H. @aneeBa. — 2-¢
u3., nepepad. u gom. — Mocksa : UznarenscTBo Opaiit, 2023. — 431 c.; (nara oOpaieHus:
09.07.2023)

2. Xumust. 3agaqHuk: yueOHOe OCOOue I CpeaHero npohecCHOHaNbHOro 00pa3oBanus /
1O. A. Jlebenes [u np.] ; mox oOmeit penakmueit I'. H. @ageeBa. — Mocksa : M3naTenbcTBO
FOpaiit, 2023. — 236 c. I'abpuensa O.C.u ap (nara obpamenus: 09.07.2023)

3. AHn¢unorenoBa, U. B. Xumus. bazoBeiii ypoBenb: 10—11 xkmaccel: y4eOHUK JUIst
cpenHero obmero obpazoBanusi/ U. B. Andunorenora, A. B. ba6koB, B. A. IlonkoB. — 2-¢
u3a., ucrp. u jgon. — MockBa : H3marensctBo HOpaiir, 2023. — 290 (mata oOpamieHus:
09.07.2023)
JlomostHuTEBHAS

1. OneitnukoB, H. H. Xumus. Anroput™sl pemieHus 3afad U TecThl : yuyeOHoe mocoOue
1UIs cpeHero npodeccuonanpHoro odopasosanus / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-¢
U3, uchp. u aon. — Mocksa : M3marensctBo FOpaiit, 2023. — 249 c.; (mata oOpaieHus:
09.07.2023)

2. Mocksa, B.B. Opranuueckass xumus: 0a30Bble NPHHLUIBI . ydeOHOe TmocoOue JyIs
cpenHero mpodeccuoHambHOTO 0oOpa3oBanus /  B. B. MockBa. — 2-¢ wu3g.— Mocksa :

WznarensctBo FOpaiit, 2023. — 143 c. (nara obparnienus: 09.07.2023)

3. Kasun, B. H ®usnueckas xuMus : yaeOHOe Mmocodue sl cpemHero npodeccHoHaIbHOTO
obpasoBanus / B. H. Kaszun, E. M. Ilnuce, A. U. PycakoB. — 2-e u3., ucnp. u gomn. — MocCKkBa :
WznarensctBo FOpaiit, 2023. — 182 c.; (nara obpamienus: 09.07.2023)

HNuTepHeT-pecypebl

1.  http://e.lanbook.com.

2. http://urait.com


http://e.lanbook.com/

4. PEAJIM3ALIUSA TPOT'PAMMBI JIJIS1 TN OTPAHUYEHHBIMHA BO3MOKHOCTSIMUA

1. O6pazoBanne OOyYaIOMMXCS C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 370POBBS  (TIPH
HAJIMYUY KOHTHHI'€HTA) MOKET OBITh OPraHU30BaHO KaK COBMECTHO C IPYTMMH OOYUYaIOIIMMUCS, TaK U B
OTJENBHBIX TPYIIax.

B ocBoeHHMHM TUCIUITIIMHBI HHBAJMIAMH | JIUIIAMH C OTPAaHNYSHHBIMH BO3MOKHOCTSIMH 3710POBBS
OoJpIIOoe 3HAYCHNE UMEET MHUBUAyaIbHAs paboTa, moapa3yMeBaromas 18e GOpMbI B3aNMOICHCTBHS C
npenojaBaTeneM: HHAUBHIyanbHas ydyeOHas pabora (KOHCYyNbTalMd), T.€. AOIOJIHUTENBHOE
pasbsicHeHHe Y4eOHOTO MaTepuaia, M yrIyOJleHHOe H3ydYeHHE MarepHuajia, W HWHIUBHIyajbHas
BOCIIUTaTeNbHAs paboTa. MHIuBUIyaIbHBIE KOHCYIBTAIMU IO IPEAMETY SIBJISIFOTCS BaXKHBIM (DakTopoM,
CIIOCOOCTBYIOIMM WHAMBHIyAJIN3aluy O0Y4EHHS W YCTaHOBJIECHHIO BOCIIUTATEIILHOTO KOHTAKTa MEXIY
nperoaBaresieM H 00yJaronMMCsi HHBAJIUIOM WIIM O0YYarOIIMMCS ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU
3/I0POBBSL.

2. Y4eOHO-MeTOANYeCKIe MaTepualbl Uil O0yJaroIiXcs U3 YMciIa WHBAIUIOB U JIUII C
OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA IMPEAOCTABIAIOTCA B OZ[HOﬁ 53 (bOpM, aJlalITUPOBAHHBIX K
OTPaHUYEHUSIM UX 37I0POBBSI U BOCHPUATHS HHPOPMAIIH.

[lepeuens yaeOHO-METOAMUECKOTO 0OECTIEUSHNUS TS 00YJaIOIIUXCS TI0 AUCITUTIIIHE:

- C HapymieHueM ciyxa: B Ie4aTHOH opme, B popMe 3JeKTPOHHOTO TOKYMEHTA;

- C HapyumieHHeM 3peHHs: B TEYaTHOM (GopMe YBEIWYEHHBIM MIPpUPTOM, B (opme
ANEKTPOHHOTO JJOKYMEHTA,

- C HapylleHHEM OIOPHO-IABUraTeJIbHOIO ammapara: B INedaTHOH ¢opme, B ¢opme
3JIEKTPOHHOTO JOKYMEHTA,

HaHHBII‘/'I NEpEUCHbL MOXKET 6BIT]) KOHKPETU3HUPOBAH B 3aBUCHUMOCTH OT KOHTHUHI'CHTA
00yJaroIuxcs.

3. OcBoeHWE IWCHMIUIMHBI WHBAIMIAMH M JHMIAMH C OTPAHHYEHHBIMH BO3MOKHOCTAMHU
30POBBSI OCYIIECTBISICTCS C HCIIOJIb30BAHUEM CPEICTB 00YUEHHs OOMIET0 M CIEIHaIbHOIO Ha3HAUCHUS:
MyHBTHMeﬂHﬁHOG OGOpyILOBaHI/Ie C BO3MOXXHOCTBIO 3KpPAaHHOI'O0 YBCIIMYCHHUA IJIA
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CTYZICHTOB C HAPYIICHUEM 3PCHHUS, NCTOYHUKH MTUTAHUS JJIS HHAUBUAYAITHHBIX TEXHUIECKUX CPEICTB.

B xaxnoii ayauTopuu, riae o0yqaroTcs HHBATUABI U JIUIA C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 37IOPOBBS,
MpeIyCMaTPUBAETCA COOTBETCTBYIOIIEE KOJIMYECTBO MECT ISl OOYJarOIIHUXCS C yYeTOM OTpPaHHYEHHHA WX
310POBBSL.

5. KOHTPOJIb 1 OHEHKA PE3YJIIBTATOB OCBOEHUSA JUCHUIIJINHBI
Kontpons u onenka pesymnbratoB ocBoenus aucuumiinHbel COO.03.01 uHpopMaTHKa OCYIIECTBISIETCS

MMpernogaBaTecjicM B MNPOLECCC MPOBCACHUA CaMOCTOATCIBHBIX pa60T, MPAKTUYCCKUX 3aHHTPII71, TECTUPOBAaHHA, a

TAKXXC BBIIIOJITHCHHA O6y‘IaIOHII/IMI/IC$I WHANBUAYAJIbHBIX 3aI[aHPII71, IIPOCKTOB, HCCHCHOB&HHﬁ.

Monyas / Paznen /
Ne Tema Pe3yabTaT 00yyenust OueHoyHble MEPONIPUATHS
1 |Pa3sngen 1. OcHoBbl |@®opMyJIHpPOBATH Ga30BbIe
CTPOeHMS BelleCTBA |IOHATHA U 3aKOHbI XUMHUH
1.1 |Crpoenne atomoB  |COCTaBISITh XUMHUYECKUE 1. Tect «CTpoeHHe aTOMOB XUMHUYECKHX
XUMHYCCKHUX (opmyIbl coeruHenuii B 3JIEMEHTOB U MPUPOJAXUMUYECKOUN CBA3W».
3JIEMCHTOB U COOTBETCTBUHU CO CTCIICHBIO 2. 33;[3}11/[ Ha COCTaBJICHUE XUMHNUYECKUX
npuposa OKHCJICHMS XUMHICCKUX (hopMyIT IBYXaTOMHBIXCOETMHEHU I
XUMHYECKOH CBS3U 3JIEMEHTOB, UCXOd U3 (OKCI/IILOB, CYJIB(I)I/IILOB, THPHUJIOB U T.H.).
BaJICHTHOCTH U
AIEKTPOOTPHULIATEILHOCTH
1.2 |[lepuomuueckuii XapakTepru3oBaTh IIpakTHKO-OpHEHTUPOBAHHBIE
3aKOH U Ta0JuIa XUMHYECKHE 3JIEMEHTHI B TEeOpeTHYECKre 3aJaHNs Ha
A.U. Menneneena COOTBETCTBHUU C UX XapaKTepU3aLUI0 XUMUYECKUX
MIOJIOKEHUEM B aneMeHToB: «Mertamndeckue /
MIEPUOIUYECKOM CUCTEME HEMETAJUIMYECKHUE CBOMCTBA,
XUMHYECKHX JIEMEHTOB UIEKTPOOTPULIATENIEHOCTD U
J.N. Menneneena CPOJICTBO K AJIEKTPOHY XUMUUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX
JIEKTPOHHBIM CTPOEHUEM U
MTOJIO’KEHUEM B ITEPHOANUECKOM
CHUCTEME XMMHUYECKUX JIEMEHTOB
J.N. MenneneeBay.
2 |Pasmen 2. CocraBasth ypaBHeHusi 1 | KonTposanHas padora
XumMu4eckne cXeMbl XMMHYECKUX «CTpoeHne BelecTsa u
peakunu peakuui XHMHYECKHE peaKum»
2.1 |Tunsl xumudecknx | CoCTaBIATh peakluu 1. 3amaun Ha cocTaBlIeHUE
peakiuit COEUHEHMs], PA3JIOKEHMUS, YPAaBHEHUH peaKuil:
oOMeHa, 3aMeLIeHus, — COEIMHEHHSI, 3aMEILICHUS, PA3I0KEHUS,
OKHUCJIUTENBHO- 0o0OMeHa U peaKiuii ¢ yyacTuem
BOCCTAaHOBUTEIIBHBIC PCAKITNN |KOMITIEKCHBIX COSAMHECHUN (Ha IpIMepe
H pCaKnuu TMJAPOKCOKOMIIICKCOB aJIlOMMHUS I/II_II/IHKa);
KOMILIEKCOOOPa30BaHus (Ha | OKMCIMTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIUI
npumepe CHCIIOJIb30BAHUEM METOJ1a MIEKTPOHHOTO
TUIPOKCOKOMILIEKCOB OaJtaHca;
AIIOMUHUS U IIMHKA) C
y9acTHEM HEOPTaHMUECKHUX
BEILIECTB
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— C y4aCTHUEM KOMILJICKCHBIX
COCMHCHMH (Ha TIpUMepe
THIPOKCOKOMILIEKCOB IIMHKA U

AMIOMUHUS).

2. 3agaun Ha pacueT KOJIUYECTBEHHBIX
XapaKTEePUCTUK MPOIYKTA PEAKITHH
COEIUHEHHS;, MACCOBOI MM 00BEMHOM JOIH
BBIX0/1a TPOAYKTA PEAKIIUU COSIUHCHUS OT
TEOPETUIECKH BO3MOKHOTO; 00BEMHBIX
OTHOIICHUH ra30B; KOJTUIECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX BEIICCTB U
MPOAYKTOB peakyu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOTYKTa PEaKITHUH,
€CJIM OJTHO U3 BEIIECTB JIAHO B BUJC PacTBOpPa
C ONPEAETIEHHON MacCOBOM AOJIEH
PacCTBOPEHHOTO BEIIIECTBA.

2.2 |Dnextponurndeckas |CocTaBIsATh YpaBHEHUS 1. 3ajanus Ha cocTaBiIeHHE MOJIEKYIISPHBIX
Aucconuanus u XUMHYCCKUX pCaKIINU Y UOHHBIX PEAKLHIC y4aCTUEM OKCHUOB,
HOHHBIH 00MEH MOHHOT'O OOMEHA C y4acTHEM  |KHCIIOT, OCHOBAHUII U coJiell, HOHHBIX

HEOPraHNYCCKUXBEIIECTB peaknuil THAPOIN3a COJIEH, yCTaHOBIEHUE
M3MEHEHUS KUCIIOTHOCTH CPEJIbl.
2. JTaboparopHas pabora «Peakuuu
THIPOJIN3A.
3 |Pa3pen 3. HccaenoBars cTpoeHue u KonTpoabnas padora

Crpoenue n cBoiicTBa Heopranuvecknx |«CBoiicTBa HeOPraHNYecKUX

cBOIicTBA BellecTB BeleCTB»

HEeOpPraHn4ecKux

BelIeCTB

3.1 |Knaccudpukanus, Knaccudunmponats 1. Tect «HoMeHKIaTypa 1 Ha3BaHUE
HOMEHKJIaTypa U HEOPraHMYECKHE BEIIECTBAB | HEOPTaHMYECKHUX BEIIECTB UCXO/IST M3 UX
CTpOCHHE COOTBETCTBHH C UX XMMHUYECKOH (POPMYIIBI MIIH COCTaBIICHHE
HEOPraHMYEeCKUX CTPOCHHEM XUMHYECKOHN (DOPMYIIBICXO/IS U3 Ha3BaHUS
BEIIECTB BEIIECTBA [0 MEXAYHAPOIHON MK

TPUBHAJILHOM HOMEHKJIATYpPEe».

2. 3ajiaun Ha pacyeT MACCOBOI JOJTH(MACCHI)
XMMHYECKOTO 3JIEMEHTA (COeTMHEHUS) B
MOJIEKYJIe (CMECH).

3. [pakTHyeckue 3a1aHusl 110
KJlaccu(UKaIM1, HOMEHKJIAType U
XMMUYECKUM (popMyniaM HEOpPraHHYECKHX
BELIECTB Pa3IMYHBIX KJIACCOB.

4. TpakTuveckue 3a1aHusi Ha
ompeziesieHNe XUMIYECKOH aKTUBHOCTH
BELIECTB B 3aBUCUMOCTH BUJA
XMMUYECKOMCBA3M U TUTIA
KPUCTaJUINYECKONPEIIETKH.
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3.2 |®usuko- ¥YcranaBnuBath 3aBUCUMOCTh |1, TecT «OcoOEHHOCTH XUMUYECKUX
XHUMHUYCCKHE (hU3UKO- XUMHUECKUX CBOMCTB OKCHUJIOB, KHCIIOT, OCHOBaHUH,
CBOMCTBa CBOMCTB HEOPTaHUYECKHUX aM(OTEPHBIX THAPOKCHIOB H COJIEI».
HEOPraHNYCCKUX BCHICCTB OT CTPOCHHA aTOMOB 2 3a,):[aHI/Iﬂ Ha COCTAaBJICHUE
BEILECTB 1 MOJICKYJI, a TAKXKC TUIIA YPaBHEHUI XUMHYECKHUX PEAKLUHI C

KPUCTAIINYECKOH PEIICTKH Y4aCTHEM NPOCTBIX U CIOKHBIX
HEOPTraHWYECKUX BEIIECTB: OKCHUIOB
METaJIJIOB, HEMETAJUIOB ¥ aM(POTEPHBIX
3JIEMEHTOB; HEOPTAaHMYECKUX KHUCIIOT,
OCHOBaHUI 1 aM()OTEPHBIX
TUJIPOKCH]IOB, HEOPTAHUYECKUX COJICH,
XapaKTepU3YyIOIINX UX CBOHCTBA U
CIOCOOBI MTOTYYEHUS.

3. JTaGoparopuas pabora
«CBo¥CTBaMETAIIIOB U
HEMETAIIIIOBY.

3.3 |[IpousBoacTBO OO0OCHOBBIBATH 3HAUYEHUE U 3aJIaHUs 110 COCTABIECHUIO XUMHUYECKUX
HEOPTaHHYECKUX MIPUMEHEHUE HEOPTAaHMUECKUX |PEaKIiid ¢ ydacTHeM HEOPTaHUIEeCKIX
BeIIeCTB. 3HAYCHHNEN |BEIIECTB BOBITOBON U BEIIECTB, UCTIOIB3yEMBIX IS UX
MPUMEHEHHUE B OBITY |IPOU3BOJICTBEHHOM UACHTU()UKAIIMY U POMBIIILICHHBIX
Y Ha TIPOU3BOJICTBE  |JESATEIHHOCTH YEIOBEKA UX CIOCOOOB MOJTyYCHUS.

(PU3UKO-XUMHUIECKUMU

CBOMCTBaMHU

4 |Pa3nen 4. HccaenoBath cTpoeHue u Koutpoabnasi padora
Ctpoenue u CBOICTBA OPraHUYECKHUX «CTpoenue u cBOWCTBA
CBOiicTBA BelleCTB OPraHNYeCcKHX BelecTB»
OpraHnYecKHux
BeIIECTB

4.1 |Knaccudpukanus, Knaccuguuuposars 1. 3ajganus Ha cocTaBlIeHHe HA3BAHUI
CTPOCHHUE U OpTraHNYCCKHUE BEIIECTBA B OPraHUu4YeCKUX Coe):[I/IHeHI/Iﬁ 10
HOMEHKJIaTypa COOTBETCTBHH C UX TPUBHAILHOW WM MEXTyHApPOIHOM
OpPTaHHYECKUX CTpOEHHEM CHUCTEeMAaTUYECKOMHOMEHKIIATYPE.
BCILIECTB 2. 3aja4u Ha OMpeIeIIeHNE

mpocTeimeit GopmyIsl
OpraHUYECKO MOJICKYIIBI, HCXOSH3
3JIEMEHTHOT0 cocTasa (B %).

4.2 |CsoiicTBa YcraHaBiauBaTh 1. 3amaHus Ha cocTaBIeHUE
OpraHMYECKUX 3aBHCUMOCTH (DU3HMKO- ypaBHEHHMH XUMUYECKUX PEAKIIUM C
COC/TMHEHUI XUMHYECKUX CBOVCTB Y4aCTHEM OPTaHMYCCKUX BEIICCTB HA

OpTraHUYCCKUX BCUICCTB OT
CTPOCHUA MOJICKYJI

OCHOBAHUH HUX COCTaBa U CTPOCHMUA.
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2. PacyeTHBIE 3a1a9M 110
YpaBHEHUSM pEaKIUi ¢ yyacTueM
OpPTaHUYCCKUX BEIIECTB.

4.3 |Opranudeckue O00CHOBEIBATH 3HAUYCHUE U 3a/IaHMsI TI0 COCTABIICHUIO
BEIICCTBA B MPUMEHEHUE OPTaHUYECKUX | XUMHUYECKHUX PEaKIUH C yyacTuem
JKU3HEJEATEIBHOCTH |BEUIECTB B OBITOBOH 1 OpPTraHUYECKHX BEIIECTB,
YeJI0BEKA. IIPOM3BOJCTBEHHOMN HCHONb3YEMBIX AJISI UX
IIpousBoacTBo u JESITeIbHOCTH YEJIOBeKAa UX | MACHTU(HUKAINU B OBITY U
NpUMEHEHUE (U3UKO-XUMUYECKUMH MIPOMBIIIJICHHOCTH.
OpPTraHUYEeCKHUX CBOlCTBaMU
BEILIECTB B
NPOMBIIUICHHOCTH

5 |Pa3mexn 5. HccaenoBatb paBHOBecHen
Kunernyeckne 1 |cKOpPOCTb XUMHYECKHX
TEPpMOAMHAMMYEC |peaKuuii
KHe
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHMHYECKHX
peaxkuumii

5.1 |Kunernueckue UccnenoBats BusiHUE 1. JTaboparopnas paboTa Ha BEIOOD:
3aKOHOMCPHOCTH KOHIICHTpalun — «Ormpenenenue 3aBUCUMOCTH
IIPOTEKaHUsA pearupyroumx BeecTs u CKOPOCTHU PEaKIUU OT
XUMHAYECKHX TEMIIEpPaTyphl Ha CKOPOCTh KOHIIEHTPAIMU PEAruPYIONIHX
peaxuuit XUMUYECKHUX PeaKkLuit BEILIECTBY;

— «Onpenenenre 3aBUCUMOCTH
CKOPOCTH PEAKLUHU OT
TEMIIEPATYPBD.

5.2 |Tepmoaunamuueck |Mccaenosars BIusiHUE 1. 3agaun Ha pacyeTsl TEILIOBBIX
M€ 3aKOHOMEPHOCTH |M3MEHEHUS] KOHLEHTPALUH 5} (HEKTOB XUMUYECKUX PEAKIMI U
MIPOTEKAHUS BEIECTB, pEaKUU CPENbI U OTpe/IeICHIE TUIIA PEaKIuu (TI0
XUMHUYCCKUX TEMIICPATYypPbl HAa CMCIICHUC TECIJIOBOMY 9¢)¢)GKT}’3 9K30- U
peaxuui. XMUMUYKOTO PAaBHOBECHSI SHIOTEPMHYECKHE).

PaBHOBecue 2. JJabopaTopHast paboTa
XUMHNYECKHUX
peakimii

®opma utoroBoro kKoutposisi no ydyeOHoW aucrumanae — CO0O0.03.01 Xumus — JAuddepenuupoBanHbiit

3a4CT.
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