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1. OBIIASA _ XAPAKTEPUCTHKA PABOYEN MNPOI'PAMMBbI
OBHIEOBPA30OBATEJIBHOU JUCIUIIJIMHBI OYIL.07 XUMUA

11 O6sacTh IPUMEHEHHsI POTrPaMMBbI

[Iporpamma yuedno# mquctmminasl COO.03.01 Xumus npenHazHavdeHa st n3ydeHus: 6a30BBIX H
NPUKIaIHBIX MH()OPMAIMOHHBIX TEXHOJOTHH B 00pa30BaTeNbHBIX OpPraHU3AlMAX, PeaTn3yIOInX
o0pazoBaTenbHBIC  MPOTPAMMBI  CpPEemHEro TpodecCHOHATBHOTO O00pa3oBaHHWS TIPH  ITOATOTOBKE
CIELUAINCTOB CPEIHETO 3BEHA C yUETOM PO M0JIydyaeMoro npodecCuoHaIbHOI0 00pa30BaHusl.

1.2. MecTo AMCHUTIJIMHBI B CTPYKTYpPe NpogeccHOHATbHOM 00pa30BaTeIbHOI MPOrpaMMbl
CI1O:

[Mporpamma  obmenpodeccnonanpaoit  yaeOHoi muctmmmael  COO.03.01  Xumus
U3ydaercss B pazliene ydeOHOro IJaHA M OTHOCHUTCA K JMCLUUIUIMHAM CPEAHEro OOIIero
oOpazoBanusi. Ha uzydenue qucUUILTMHBI OTBOIUTCS 84 4acoB.

1.3. e ¥ nJIaHMPYeMble Pe3yJabTATHI 0CBOEHUS AUCHUILIHHBI:

DOopMUPOBAHUE Y CTYACHTOB XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa
KaK OCHOBbI HNPUHSATHS PEIICHUHA B JKU3HEHHBIX M IPOWU3BOACTBEHHBIX CUTYalMAX, OTBETCTBEHHOTO
TOBEJICHUS B IPUPOJHON CpELE.

3amaun TUCUUIIMHBL:

- chopMHpOBaTH MOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKAaHWS XMUMHUYECKHUX MPOIECCOB U
SIBICHUM B  OKpyXarouledl cpeme, LEIOCTHOW HAydyHOM KapTUHBI MHUpPA, B3aUMOCBSI3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh yMEHHs IPOBOOUTH pPACUYEThl IO XHUMHUYECKUM (OpMylIaM H YpaBHEHUSIM
XUMHUYECKUX PEaKIUH, INITAHUPOBATh U UHTEPIIPETUPOBAT PE3YJILTATHl XUMUUECKHUX IKCIIEPUMEHTOB,

- chopMHUPOBaTh HaBBIKK MPOBEACHUS XUMHUYECKHX SKCICPUMEHTANBHBIX UCCIIEAOBAHUH C
coO0JII0IeHHEM TTPaBUi 0€30MaCHOT0 00PAIEHHs ¢ BEIIECTBAMH M J1a00OPaTOPHBIM 000PYOBAaHHEM;

- Pa3BUTHh YMEHUs aHAJTM3UPOBATh, OIICHUBATh, IIPOBEPATH HA JIOCTOBEPHOCTh U 0000IIATh
WHPOPMAIUIO XUMUYIECKOTO XapaKTepa U3 pa3iINuHbIX HCTOYHUKOB;

- chopMUPOBaTh YMEHHUS TPOTHO3MPOBATh IIOCICACTBUS CBOCH JICSITEIBHOCTH H
XUMUYECKHX MIPUPOAHBIX, OBITOBBIX M NPOU3BOACTBEHHBIX POLIECCOB;

- chopMHUPOBaTh NOHUMAHUE 3HAYUMOCTH JOCTIKEHUH XUMUYECKON HayKH M TEXHOJIOTHH
JUTSL Pa3BUTHSI COIMANBHON M TPOU3BOJCTBEHHOH cdep.

B pesynomame oceoenus yuebHOU OucyuniuHvl O00INCHbI Oblmb chopmupogaHvl: o0buUe
KOMnemenyuy, eKmodaiouue 6 cebs CnocoOHOCHb:

OK 07. CopneiicTBOBaTh COXpaHEHHIO OKPYXAIOLIEH Cpenbl, pecypcocOepesKeHHIO, MPUMEHSITh
3HaHWS 00 M3MEHEHHMU KJIMMAaTa, MPUHIHIB OepesIMBOTO TPOU3BOICTBA, dPPEKTHBHO ACHCTBOBATH B
T-Ipe3BI)IT-IaI‘/'IHBIX CUTyaluiax.

. CTPYKTYPA U COIEP KAHUE OBI[IEOBPA3OBATEJI]>HOFI JUCIHATTINHBI «XXUMMU 5>
2.1. O6beM IMCHUITHHBI M BUIbI Y4e0HOMH PadoThI

O0BeM B yacax
Bun yueOHoii padoThI

O0beM o0pa3zoBaTebHOI HATPY3KH 84

Oo0s13aTeibHAsI ayIUTOPHASE ydeOHAasi HArpy3Ka 84

B TOM YHCJIC:

TEOPETUUECKOE O0yUCHHUE 42

MPAKTUUCCKUE 3aHATHU 42

CamocrosiTeibHas paGoTa -




KouncyabTanus -

IIpoMe:KyTOYHAS ATTECTALUS JndpdepeHIMPOBAHHDBIN 3a4eT




2.2. TeMmaTn4ecKuii IJIaH H coAep;KaHUe TUCIUILIHHDI.

HaumeHnoBanue Conep:xanue yueOHOro MmaTrepuasa (OCHOBHOE U Oobem dopmupyemMbie
pa3aesioB U TeM npogeccuoHAILHO-OPHEHTHPOBAHHOE), J1a00paATOPHbIE 4acoB KOMIIETEHIIUH
U
NpaKTHYeCKHe 3aHATHS, TPUKJIATHOH MOTYJIb
1 2 3 4

OcHoBHOE coepKaHue 84

Pa3gen 1. OcHOBBI CTPOeHNS BelleCTBA 16
Tema 1.1. OcHoBHOe cofep:kaHue 12 OK 07
CrtpoeHue aToMOB TeopeTnueckoe o0yueHue 6
XUMHUYECKUX CoBpeMeHHass MOJENb CTPOCHHA aToMa. OJEeKTPOHHAs
3JIEMEHTOB U KoHpurypamusi aroma. Kiaccudukamms XUMHUYCSCKUX
pupoaa 3IIeMEHTOB (S-, P-, d-37eMeHThI). BaseHTHBIC 3JIEKTPOHBI.

XUMHUYECKOH cBs3n | BaneHTHOCTh. DIEeKTpOHHAs MPUPOJA XUMUYECKOU CBSI3U.
ONEeKTPOOTpUIATEIPHOCTE.  KOBaneHTHasT  CBs3b, €€
Pa3HOBUAHOCTH U MEXaHU3Mbl 00pa3oBaHusl (OOMEHHBIN 1
JIOHOPHO-aKLEeNTOpHBIN). MoHHas cBsI3p. Mertamndeckas
CBSI3b. Bonoponnas CBSI3b. MexMoneKysipHbIe
B3aUMOJCHCTBHUSL.

N3oTormbr, ocHOBHOE M BO30YXKICHHOE COCTOSIHHE aToMa,
THOPUIM3ANIS AaTOMHBIX OpOUTAJIEH.

IIpakTnyeckue 3aHATUS 6
Pemenne mpakTHMUECKHWX  3aJlaHMl  HAa  COCTABJICHUE
3IEKTPOHHO-TpadruecKkux hopmyr smeMeHToB 14
TIEPUOJIOB.

Pentenne 3amaHmii Ha  HUCHOIL30BAaHHE  XUMHUYECKOH
CHUMBOJIMKH ¥ HA3BAaHWH COEIMHEHHH 110 HOMEHKIIAType
MEXIYHApOJHOTO COK3a TEOPETHYECKOW M TPUKIIATHOM
XUMHH U TPUBHAJIBHBIX HA3BaHUH 11 COCTABIECHUS
XUMAYEeCKAX  (OPMYNT  JIBYXaTOMHBIX  COCIMHEHHMA
(oxcumoB, Cynb()HUIOB, THAPUIOB U T.I1.) ¥ APYTUX
HEOPTaHMYECKUX COEAMHEHUH OTIEIbHBIX KJIACCOB.

Tema 1.2. OcHOBHoOe cojiep;kaHue 4 OK 07
Ilepronuueckuit Teopernueckoe o0y4yenne

3aKOH ¥ Tabiuia IIpakTnyeckue 3aHATUS 4

J.1. Menneneesa [lepuonnueckast cucrtema XuUMHUECKUX 3iemeHToB J[.J.

MenpneneeBa. @usuueckuid  cMmbica  [lepuoauueckoro
3akoHa J[.JM1. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS
CBOWCTB XHUMHUYECKHX DJJIEMEHTOB, O0Opa3yeMbIX WMHU
MPOCTBIX H CJOXKHBIX BEHIECTB B COOTBETCTBHU C
MOJIO)KEHUEM XHUMHYECKOTro 3jieMeHTa B [lepuoandeckoit
cucteme. MUPOBO33PEHUECKOE W HAyYHOE 3HAUCHHUE
ITepuoanueckoro 3akona J[.M. MenpaeneeBa. IIporHossl
HAW. MenneneeBa. OTKpbITHE HOBBIX XHUMHYECKHX
JJIEMEHTOB.

Pemennie  MpaKkTHUKO-OPUEHTHUPOBAHHBIX  TEOPETHUCCKUX
3a/IaHUM Ha XapaKTepu3aruio XUMHUYECKUX JIEMEHTOB
«Merammuieckue |  HemeTamIMYecKue CBOWCTBA,
AIEKTPOOTPUIIATEIFHOCT M CPOJACTBO K  DJIEKTPOHY
XUMHYECKAX  DJJIGMEHTOB B COOTBETCTBHE C WX

AJIIEKTPOHHBIM CTPOCHUEM u TOJIOKCHUEM B
MEepUOINYECKON
cructeme xumudeckux 3meMmerToB .M. Menaeneesay.

Paznen 2. XuMHYeCKHe peaKIuu 14




Tema 2.1. Tumsl
XAMHUYECKHUX
peaxuuit

OcHoBHOe cofep:kaHue

TeopeTnyeckoe o0y4yeHne

Knaccupukanus u THIOBI XMMHYECKHX pEaknuid ¢
y4acTHEM HeOpraHudyeckux BemecTB. KomnmuecTBeHHbIE
OTHOILIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI
B XHMHUHM M pacyeTbl IO YpPaBHEHUSAM XUMHUYECKUX
peaknmii. Monp Kak €IWHHIA KOJIMYECTBA BEILECTBA.
MomsipHast Macca. 3aKOHBI COXPaHEHHMS MacChl U SHEPrHH.
3akoH ABoragpo. MounsipHbIit o0beM ra3os.
OTtHOCHTENBHAs ITIOTHOCTD T'a30B.

Peakun KOMITJIEKCOOOpa30BaHuUs c y4acTHEM
HEOPraHUYECKUX BEILIECTB (Ha puMepe
THIPOKCOKOMIUIEKCOB IIMHKA U ATIOMHUHHSA).

ITpakTH4eckue 3aHATHSA

CocraBnenue YpaBHEHUI peakuuit COCIUHEHMUS,
pa3IoXKeHMs, 3aMeleHns, OOMeHa. YPaBHEHUS peaKIui
TOPEHUs], HOHHOTO OOMEHa, OKHCIICHUA-BOCCTaHOBIICHUSI.
Pacuer KOJIMYECTBCHHBIX XapaKTCPHUCTUK HUCXOJHBIX
BEILIECTB U MPOJYKTOB peakluu. PacueT KoJIM4eCTBEHHbBIX
XapaKTEepUCTUK MPOAYKTa PEaKIHU COCOUHEHHUS, €CITU
OJTHO M3 BELIECTB JaHO B M30BITKE W/HIHM COJOCPKHUT
npuMmecu. PacueT MaccoBo wiM 00bEeMHOH JI0JIM BBIXOJIA
NPOAYKTa  pEakUUH COCOUHEHUS OT TEOPETHUYECKH
BO3MOXKHOTro. Pacuer OOBEMHBIX OTHOLIEHMH TIa30B.
Pacuer macchl (00BbEM, KOJTMYECTBO BEILIECTBA) MPOAYKTA
peakuuy, ec OIHO U3 BEUIECTB JJaHO B BUJE PacTBOpPa C
onpeAeeHHON MacCOBOM JOJIE pACTBOPEHHOT'O BEILIECTBA.

YpaBHeHus OKHUCIICHUSA-BOCCTAHOBJICHHS. CrerreHp
OKHCJICHHS. OxucnuTeIb u BOCCTAHOBUTEIIb.
OKHCIIUTETHFHO- BOCCTAHOBHUTEIBHBIE PEAKIINH B IPUPOJIE,
HpOI/ISBOI[CTBeHHLIX npoueccax U KU3HCACATCIBbHOCTU
OpPraHHU3MOB. OKHCIUTEITEHO-BOCCTAHOBUTEILHBIA
moteHnman  cpenbl.  CocTaBieHHe W ypaBHHUBaHUE
OKHUCJIUTCIBbHO- BOCCTAHOBUTCIBbHBIX peaKum‘/'I METOAOM
ANEKTPOHHOTO Oananca.  TUNWYHBIE HEOpPraHUYECKUE
OKHUCJIUTENH U

BOCCTAHOBUTENH. DIIEKTPOJIU3 PACTBOPOB U PACILIABOB
COJICH.

OK 07

Tema 2.2.
OJEeKTPOITUTHYEC
Kast
JUCCOLMAIUS U
MOHHBIN 00MeH

OcHoBHOE coaecprkanmue

TeopeTuueckoe o0yueHue

Teopus 5>IEKTPONUTUYECKON auccoumanuu. Peakuuu
noHHOro oomena. CocraBjieHUE peakiuii HOHHOIO OOMeHa
IyTeM COCTaBJICHUS MX IOJIHBIX W COKPAIIICHHBIX MOHHBIX
ypaBHEHUI.

Tunposnu3 cosedd. 3HaueHUE THIPOJIKM3a B OMOJIOTHYECKUX
oOMeHHBIX Tmporeccax. llpuMeHeHwe THapoNM3a B
ITPOMBIIJICHHOCTH.

Kontponsnas
padora 1

CTpOCHI/IC BCHICCTBA 1 XUMUYCCKHUEC PCAKIIUU.

OK 07




Pa3nen 3. CTpoenne u cBOiicTBa HEOPraHMYeCKHX BelIECTB

30

Tema 3.1.
Knaccugukarpws,
HOMEHKJIaTypa 1
CTpOcHHUE
HEOPraHUYECKUX
BEIIICCTB

OcHoBHOe cofep:kaHue

TeopeTnyeckoe o0y4yeHne

IIpenmer  HeopraHMYECKOU XUMUU. Bsaumocssi3b
HEOPraHMYEeCKUX BEIIECTB. Knaccudukanust
HEOpraHMYeckux  BellecTB. [IpocTele U CIOXKHBIE
BemiecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUABI,
THIPOKCHUIBL, KUCIOTHL, conn). HoMeHKknaTypa 1 Ha3BaHue
HEOPraHWYECKUX BEHIECTB HCXOAS M3 HX XUMHYECKOU
(GopMynBl WM COCTaBICHHE XUMHUYECKOH (OPMYJIbI
HCXOZs W3 Ha3BaHMs BEIECTBA 10 MEXIYHAPOIHOU WM
TPUBUAJILHOW HOMEHKJIATYpE.

MexMoneKysipHbIe B3aMMOJCHUCTBUS.
Kpucrannoruznparsl. ArperatHele COCTOSHHUS BELIECTBA.
Kpucrannmueckne u  amopdnble  BemiecTBa.  Twmbl
KPHCTAJUIMYECKUX ~PEIICTOK (aToMHas, MOJEKYJsIpHasi,
WOHHAs, MeTaJuIn4ecKas). 3aBUCHMOCTh  (PH3MYEeCKHUX
CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEIICTKU.
[TpuurHEI MHOrOOOpa3us BELICCTB.

CoBpeMeHHBIE NPEACTABICHUS O CTPOEHUHM TBEPIBIX,
XKHUIKUX U ra3000pa3HbIX BewecTs. JKuaKue KpUcTaibl.

IIpakTHyeckune 3aHATUS

Pemenne 3amau Ha pacdeT MaccOBOW JONH (Macchl)
XUMHUYECKOTO dJIeMEHTa (COCAMHEHHUS)) B  MOJEKYJe
(cmecu).  Pemenme — mpakTUYeCKMX — 33JaHUM  TIO
KJIacCH(DUKAITUH, HOMEHKJIaType A XUMHYECKHM
(hopMynaM HEOpraHMUYECKUX BEIIECTB PA3IMIHBIX KIIACCOB
(Ha3BIBaTh U COCTABIATH (POPMYJIBI XUMUYECKUX BELIECTB,
OTIPEIENIATh MPUHAIEKHOCTD K KJIAccy).

Uctounnkn XuMH4YecKoW uHpopManuu (HaydyHas W
y4eOHO-Hay4yHasi ~ JIMTEpaTypa, CpeICTBA  MAacCOBOH
napopmanmu, cerb HWHTepHer wu  npyrue). [lowmck
vHpOpPMALIMKM 10  Ha3BaHUSAM,  WACHTH(HKaTOpam,

CTPYKTYPHBIM (hOpMYyJIaMm.

OK 07

Tema 3.2
dusuko-
XUMHYECKHE
CBO¥CTBa
HEOPTraHMYECKUX
BEIIECTB

OcHoBHOe cofep:kaHue

12

Teoperuueckoe o0yuenue

Mertamnel. O0mue GU3NUecKue W XUMHUYECKUEe CBOMCTBA
MeTauioB. CriocoObl MonydeHHs. 3HaUYCHHE METAIIOB U
HEMETaJUIOB B IPUPOJIE M )KU3HEACATEILHOCTH YeIOBEKa 1
opranm3MoB. Kopposus MerayuioB: BHIBI  KOPPO3HH,
CHOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HH.

Hemeramiel. O0mmue ¢puzndeckue U XUMAYECKHE CBOWCTBA
HeMeTayuioB. TunuaHkle cBoiicTBa MeTaymio Y- YII

rpymm. Krmaccudukanus w HOMEHKIATYpa COCTUHCHHHA
HeMeTaIUIoB. KpyroBopoThl OWOTEHHBIX JJIEMEHTOB B

MIPUPOJIE.

XUMHYECKHE CBOICTBa OCHOBHBIX KJIaCCOB
HEOPTAaHWYECKUX  BEMIECTB  (OKCHIOB, THIAPOKCHIOB,
KHCIIOT, cOJIed W JAp.). 3aKOHOMEPHOCTH B W3MEHEHUH
CBOMCTB MPOCTHIX BEILIECTB, BOAOPOJHBIX COEIUHEHUM,
BBICIIMX OKCHJIOB U TUJIPOKCHUJIOB.

IIpakTnyeckune 3aHATHS

CocTaBneHuEe  ypaBHEHMH XHMHUYECKHMX  pEakluil ¢
YYIaCTHEM IIPOCTHIX M CIIOKHBIX HEOPTaHUIECKUX BEIIECTB:
OKCHJIOB ~ METAJUIOB, HEMETAIUIOB ¥  aM(OTepHBIX
JJIEMEHTOB; HEOPTraHMYECKUX  KHUCIOT, OCHOBAHUUA U
aM(pOTEPHBIX  TUAPOKCHUIOB, HEOPraHUYECKUX  COJICH,
XapaKTEPU3YIOIINX WX CBOMCTBA.

OK 07




Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUIECKHX
3aJlaHUid Ha CBOMCTBa M TMOJYyYEHHE HEOPTaHUYECKUX
BEIIIECTB.

JlabopaTopHble 3aHATHS 4
JlaGopatopnass  pab6ora  «CBoiicTBa  METALIOB |
HEMETAaJIIOB.
UccnenoBanre ¢Qu3HYeckKHX W XHMHUYECKHX CBOWCTB
METAJUIOB M HEMETaJJIOB. PeleHne 3KCIepuMEHTaIbHBIX
3aja4 10 CBOMCTBaM XMMHYECKHM CBOHCTBaM METAJLIOB U
HEMETAJJIOB, IO  paclo3HAaBaHUI0O U  MOJIYYEHMIO
COEIMHEHUH METaJIOB U HEMETAJIIOB.
Tema 3.3. OCHOBHOE cofepKanne OK 07
IIpoussoacteo T 5
HODTAHHYCCKHX eopeTHYecKoe 00yyeHue
BEIIECTB. OOmue mnpencTaBIeHdss O MPOMBIIUICHHBIX —criocobax
3HaUCHHC 1 TMONMYYeHUs ~ XMMUYECKMX  BELIECTB (Ha  mpumepe
MIPOM3BOJCTBAa aMMHUAKA, CEPHON KUCIIOTHI).
TPHMCHCHHE B Yepnasts wu BeTHass  Metauryprus. lIpaktudeckoe
OBITY 1 Ha p ! yp p
y MPUMEHEHUE DJICKTPOJIM3a Ui TONyYeHHs LICTOYHBIX,
TPOM3BOICTBC LIEJIOYHO3EMEIbHBIX METAUIOB M amoMuHUA. CTEeKIo H
CHJIMKATHAsI TPOMBIIIUICHHOCTb.
[Ipobnema 0TX0A0B U TOOOYHBIX MPOTYKTOB.
IIpakTHyeckune 3aHATUS 4
PewieHrne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUA O POJIH
HEOPraHMYEeCKON XUMHUH B Pa3BUTHH MEAULIUHBI, CO3AaHUN
HOBBIX MaTepuajoB (B CTPOMTENBCTBE M JApP. OTPaCcisIx
MIPOMBILICHHOCTH), HOBBIX ICTOYHUKOB SHEPIUU
(ampTepHATUBHBIE HCTOYHMKH JHEPrHUM) B PELICHUU
MpoOJeM 3KOJIOTUYECKOH, SHEPreTHUECKOW M IMHUIIECBOM
0e30macHOCTH.
KonTpoabsHas CBoiicTBa HEOPraHMYECKHX BEIIECTB. 2
padora 2
Paznen 4. CTpoeHue U CBOWCTBA OPraHU4eCcKHUX BelIECTB 16
Tema 4.1. OcHoOBHOE coJep:KaHne 8 OK 07
Krnaccupukarms, Teopernueckoe o0y4enne 4
CTpOCHME 1 [Ipenmer OpTraHUYECKON XUMHH. B3anmocss3b
HOMCHKJIATypa HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB.
OpPTaHMICCKUX XHUMHYECKOE CTPOCHHE KAK MOPSAAOK COCIUHEHUS aTOMOB
BELICCTB B MOJIEKYJIE€ COIJIACHO MX BaJIEHTHOCTH. (OCHOBHBIE

MIOJIOKEHNS TEOPUH XUMHUUECKOTO CTPOEHUS OPraHNYECKHUX
coequHeHnd  AM. bymnepoBa. YruepomHbli  CKeseT
OpPraHNYECKON MOJIEKYJIbl. MONeKyJIsIpHbIE U CTPYKTYpHBIC
(pa3BepHyThIe, COKpAILECHHBIE) XHMHYECKHE (POPMYIIBL.
3aBUCHMOCTH CBOWCTB BEUIECTB OT XMMUYECKOTO CTPOSHHS
Mojekyn.  M3omepuss W u30oMepel  (CTPYKTypHas,
reoMeTpuyeckas  (LMC-TpaHC-U30MEpHsI). KpatHocts
XHUMHYECKOH CBA3H.

[lonstue o  dyHkumoHansHOW — rpynme.  [IpuHUIMTIBL
KIaccupuKanyn OpPTaHUYECKUX COETMHEHU.
MesxnyHapoHas HOMEHKJIaTypa u TIPUHIIHIIBI
HOMEHKJIATypbl OPraHMYECKUX COSANHEHHH.




ITpakTUyeckne 3aHATHSA

Homenknatypa oOpraHU4ecKUX COEAUHEHUN OTIEIbHBIX
KJIAaCCOB (HACHIIICHHBIE, HEHACKHIIMICHHBIEC U apOMaTHICCKUE
YTICBOJOPOIBI, CIUPTHI, (EHOJBI, albJACTUABI, KETOHHI,
KapOOHOBBIE KHCIOTHI W 1p.) CocTaBicHHE IOJNHBIX M
COKpAIIeHHBIX  CTPYKTYPHBIX (OPMYyII  OpPraHWYEeCKHX
BEILIECTB OTJAENIBHBIX KJIACCOB, UCIIONB3YsI MX HAa3BaHUS IO
CHCTEMAaTUYECKOW HOMEHKJaType. PacyeTsl mpocreimien
(hopMyITBI OpPTraHIMYECKON MOJIEKYIIBI,

HCXOJIs U3 DJIEMEHTHOTO cocTara (B %).

Tema 4.2.
CsolicTBa
OPTaHIIECKUX
COC/TMHCHMI

OcHoBHOe cofep:kaHue

TeopeTnueckoe o0yueHne

OU3NKO-XUMHUYECKHUE CBOMCTBa OpraHUYeCKUX
COCTMHCHUH OTHETBHBIX KJIaCCOB (ocobenHOCTH
KiIaccupuKanmuu ¥ HOMEHKJIATYphl BHYTPH  KJacca;
TOMOJIOTHYECKHI psAA W olmas ¢opMmyna; H30Mepus;
(u3nUecKkue CBOMCTBRA,

XMMHYECKHE CBOUCTBA; CIIOCOOBI MOTyYCHHS):

— MpeesbHbIC YIIIeBOA0poabl. 'opeHne MeTaHa Kak OJUH
13 OCHOBHBIX HCTOYHHUKOB TEIJIa B MPOMBILIUIEHHOCTH U
ObITy. CBOICTBa IPUPOIHBIX YTIIEBOJOPOIOB, HAXOKACHHE
B IIPHUpPO/JIe ¥ MPUMEHEHNE aJIKAHOB,;

— HCEMNPCACIbHBIE W APOMATUYCCKHUC  YIJTICBOAOPOILI.
HOJ’II/IMepI/ISaHI/IH 9TWJIICHA KaK OCHOBHOE€ HAIIpaBJICHUE €T'0
HCIIOJIb30BaHU. FopeHHe allCTUJICHA KaK HMCTOYHUK
BBICOKOTEMIICPATYPHOI'O INITAMCHU IJIA CBAPKU U PE3KU
METAJLIIOB;

— KHCJIOPOACOACPIKAIIUE COSTUHEHUS (CITUPTHI U IPOCTHIC
3¢upbl, (QEHONBI, aJIbJCTHIbI U KETOHBI, KapOOHOBBIC
KHCJIOTBI U UX MTPOU3BOAHbIC). [IpakTHuecKoe MpUMEeHEHHE
STWICHIVIMKOJIS, — TiuuepuHa, (¢eHona. [IpumeHenue
dopmainperuia, aleTalblIeTHIa, YKCYCHOW — KHCIIOTHI.
MBpLia, KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT. Motolue
CBOMCTBA MBLIIA;

- a30TcozepXKallye COEIMHEHUS (amMuHBI u
AMUHOKHCJIOTHI, OCIIKH).

Knaccudukarms u 0cCOOEHHOCTH OPraHUYECKUX PEaKIIHi.
Peakumonnsie neHTpsl. Pagukansl. [leppoHavaibHbie
TOHATHUSA O TUNIAX U MEXaHU3MaX OPraHUYECKUX PEAKIIUMN.

IIpakTnyeckne 3aHATHS

Pemenne nenoyex npeBpamieHnil Ha TeHETHYECKYIO CBSI3b
MEXIy  KJIaccaMM  OpPraHMYECKMX  COEIWHEHHWH  C
COCTABJICHHEM HA3BaHUN OPraHUYECKUX COEJUHEHUM IO
TPUBUAIBHON WM MEXIYHAPOJHOU CHCTEMAaTHYECKON
HOMeHKiarype.  PemeHwe  pacueTHbIX — 334ad IO
YPABHEHUSIM PEAKIIUI ¢ yUaCTUEM OPTaHUYECKHUX BELIECTB.

OK 07

Paszgen 5. Kunernu

€CKHE U TEPMOAUHAMHUYICCKUE 3AKOHOMEPHOCTH

MPOTCKAHUA XUMHUIECCKUX peaKum‘fl

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XAMHYECKHX
peakiuit

OcHoBHOe cofep:kaHue

TeopeTnyeckoe o0y4yeHne

Xumuueckne peaknud. Kiaccudukamuss XUMHUECKHX
peaknuii: 1o  (azoBOMy COCTaBy (TOMOTEHHBIE U
reTeporeHHble), 10  HCIONb30BAaHUIO  KaTaau3aTopa
(KaTaTUTHYeCKUE M HEKATATUTHICCKUE).

CKOpoCTh peakllMd, €€ 3aBHCHMOCTh OT pa3iIM4YHBIX
(akTopoB: MPUPOJIBI pearupyronmx BELIECTB,
KOHIIEHTPAllU! PEearupyronux BEIIECTB, TEMIIEPATypPhl
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(npaBuio  Baur-T'odda), rmiomamm  peakIMOHHON

MTOBEPXHOCTH, HaJTYUs KaTajam3aTopa. Ponp
KaTalu3aTOpoOB B TPUPOAEC U IPOMBIILICHHOM
TIPOU3BO/ICTBE.

OHeprus  akTUBAIMH. AKTUBHPOBAaHHBIA  KOMILIEKC.
Kartanuzatopsl u karanus. Ponb Katanu3aTopoB B IpUPO/IE
Y MPOMBIIINICHHOM TIPOU3BO/ICTBE.

JlaGopaTopHble 3aHATHSA

Uzyuenne 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKInu
OT  KOHLEHTpAllMd  pPEarupymomuxX  BEHIECTB  H
TEMITEPATyPHI.

JlaGopaTopHas paboTa Ha BEIOOD:

JlaGoparopnass pabora «OmnpenelieHue 3aBHCUMOCTH
CKOPOCTH peakIud OT KOHICHTPALMH pPEearnpyoIux
BemiecTB».  lccienoBaHne — 3aBHCHMOCTH — CKOPOCTH
peaknuu OT KoHIeHTparwu. OmnpeneneHHe KOHCTAHTHI
CKOPOCTH PEaKIUH rPpa)HIECKUM METOIOM.

JlaboparopHas pabota «Ormpenenenvie
3aBUCHMOCTH CKOPOCTH peaxiumn oT
Temreparypsl». McciaenoBaHue — 3aBHCUMOCTH
CKOPOCTH PpeakUuu OT TeMmIieparypel. Pacuer
SHEPTUY aKTHBAIIUN PEAKIINH.

PemieHne mpakTUKO-OPUEHTUPOBAHHBIX — 33JaHUl  Ha
aHanm3 (aKTOPOB, BIUSIOMIMX HAa W3MEHEHHE CKOPOCTH
XUMHUYECKON peakivu.

Tema 5.2.
TepmoauHamuyec
K e
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peaKkiuii.
PaBHOBeCcHe
XUMHUYECKHUX
peakiuit

OcHOBHOe coep:kaHue

TeopeTnyeckoe o0yyeHmne

Knaccupukanus XMMHUYECKHMX PpeakUuid: IO TEIUIOBOMY
apdexty (PK30TEpMHUYECKHE, DSHAOTEPMUYECKHE), IO
oOparuMocT (0oOpaTtuMbie W HeoOpaTuMbie). TeIuioBbIC
3GGEKThl  XUMHUYECKMX peakiuid. TepMOXuMHYecKHe
ypaBHeHus.  OOpaTuMocTh  peakuuid.  XHUMHYECKOE
paBHOBECHE M €r0 CMEIICHHE MO/ JECHCTBUEM Pa3TUYHBIX
(dakTopoB (KOHILIEHTpAlUsi PEarcHTOB WM TPOSYKTOB
peakuuy, JaBilE€HHE, TEeMIepaTypa) Uil  CO3JaHHS
ONTUMAJBHBIX  YCIOBHM  IMPOTEKaHUS  XUMHUYECKHX
IIPOLIECCOB.

Ilonste 00 »HTanpnuM W 3HTponuu. DHeprus [ubbca.
3akon I'ecca m cnexctBus u3 Hero. Ponp cMmermeHus
paBHOBECHS B TEXHOJIOTUYECKUX TPOIIECCAX.

IIpakTnyeckne 3aHATHS

punnun Jle [latense. Bimsiaue pa3nudHbix GakTopoB Ha
W3MEHEHHE pPABHOBECHS XHMHYECKHX peaKkIuidi. 3aKoH
JEHCTBYIOOIMX MacC M KOHCTaHTA  XHMHYECKOIO
paBHOBecHs. PacueTbl paBHOBECHBIX  KOHILIEHTpaLUH
pearupylomux BEMIECTB M MPOAYKTOB peakiuid. PacyeTs
TETIOBOTO (P PEeKTa peakLu.

PemieHne  NpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUN  Ha
npuMmeHenne npuHiuna Jle Illarense st HaxoxaeHuUs
HallpaBJCHUS  CMELICHUS  PABHOBECUS  XUMHUYECKOU
peakuuy M aHaiau3 (AKTOPOB, BIHMSIOIIMX Ha CMEIICHHUE
XUMHUYECKOTO PABHOBECHS.

Bcero

84
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3. YCJIOBUS PEAJIU3ALIAU ITIPOT'PAMMBI OBILIEOBPA3OBATEJIBHOM
JUCHUIIJINHBI «XUMMUA»

3.1. TpedoBaHNST K MUHUMAJIBHOMY MATePHAILHO-TEXHUYECKOMY 00€eCIedeHI 0
Jnist peanu3anyy IporpaMMbl TUCIIATUIMHBL JTOJDKHBI OBITH TPETYCMOTPEHBI CIIEIYIOIIUE
CreIaIbHBIC TTIOMEIICHUS: YUeOHBIN KAOMHET XUMUU.

ObopynoBanue yaeOHOTo KaOMHETa (HArSTHBIE TIOCOOHS):

- T0CaJ0YHbIE MECTA 110 KOJINYECTBY 00YJIarOIIUXCS;

- pabouee MecTO MpernoaaBaTes;

- MOJEIU KPUCTALUTHUECKUX PEIICTOK;

- Tabnuia MeHjeneena;

— 1mdpoBbie 00pa3oBaTeIbHBIE PECYPCHI.

— TexHuueckue cpeacTBa OOYICHMUSL:

-  KOMIIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BE/ICHUS 3BYKA,

— IIPHHTED,

- TENeBH30P.

3.2. NudopmanunoHHoe odecreyenne odyueHus (mepedeHp yueOHBIX HM3AaHui, IHTEpHET-PECYPCOB,
JTOTIOJTHUTENBHOM TUTEPATYPHI)

OcHoBHas1

1. Xumusi: ydeOHHMK sl cpenHero npodeccuoHanbHoro odpasosanust / 0. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. Illanosan; non oGmieii penakuueii I'. H. daneeBa. — 2-e
u3., nepepad. u gom. — Mocksa : M3natensctBo FOpaiit, 2023. — 431 c.; (maTta obpamieHus:
09.07.2023)

2. Xumust. 3agadqHuK: yaeOHOe mocodue Ui cpeaHero npodeccnoHaIbHOTO 00pa3oBaHus /
10. A. JleGenes [u ap.] ; mox obmieit penakuumein I'. H. ®daneeBa. — Mocksa : M3mparenbcTBo
FOpaiir, 2023. — 236 c. 'abpuensu O.C.u np (nata odpamenus: 09.07.2023)

3. Aun¢unorenoBa, M. B. Xumus. bazoBbiii ypoBenb: 10—11 kmaccel : y4eOHUK Uid
cpennero odmiero obpazoBanus / U. B. Andunorenona, A. B. babkos, B. A. IlonkoB. — 2-¢
u3l., ucnp. u jgon. — MockBa : WUsmarensctBo IOpaiit, 2023. — 290 (nmata oOpaiueHus:
09.07.2023)
JlononHuTeIbHAA

1. Oneitnukos, H. H. Xumus. Anroputm™sl peieHus 3a1ad ¥ TecThl : yueOHoe mocolue
JUIs cpenHero npodeccuonanbHoro oopazosanust / H. H. Oneiinukos, I'. I1. MypaBseBa. — 3-¢
u3M., ucnp. u pom. — Mocksa : M3garensctBo HOpaiit, 2023. — 249 c.; (nata oOpamieHus:
09.07.2023)

2. MockBa, B. B. Oprannueckas xumus: 0a30Bble NPUHLUUIBI @ ydeOHOe Mocobue s
cpenHero mpodeccuoHambHOTO OoOpasoBanmst / B. B. MockBa. — 2-e¢ m3n. — Mocksa

WznatenbctBo FOpaiit, 2023. — 143 c. (mata oopamenus: 09.07.2023)

3. Kasun, B. H ®usnueckas XUMHS : yIeOHOE MMOCOOME ISl CpemHEro MpodecCHoHAIBHOTO
obpazoBanus / B. H. Kazun, E. M. [Tnuce, A. U. PycakoB. — 2-e u3n., ucnp. u gon. — Mocksa :
NznarensctBo KOpaiit, 2023. — 182 c.; (nata oopamenus: 09.07.2023)

HNHTepHeT-pecypcebl

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

2. http://urait.com
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4. PEAJIN3ALIASI TPOT' PAMMBI JI51 JTUL] OTPAHUMYEHHBIMH BO3MOKHOCTSIMUA

1. OO0pazoBanne O0OydJaIOMUXCA C OTPAaHWMYEHHBIMH BO3MOXKHOCTSIMH 3IOpOBBS (IIpH
HaJIMYMM KOHTHHT€HTa) MOXKET ObITh OPraHU30BaHO KaK COBMECTHO C IPYTUMH O0YYaIOIIMMHUCS, TaK U B
OT/ICJIBbHBIX TPYIIIaXx.

B ocBOGHMM AMCIMIUIMHBI MHBAIUAAMY U JIUI[AMHU C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 370POBbSI
0oJIbIIIOE 3HAUCHHUE UMEET MHAMBHIyallbHas paboTa, mopa3symeBaroras ase Gopmbl B3aUMOJICHCTBHUS C
npernojaBaTelieM: WHIUBHIyallbHas y4deOHas pabora (KOHCYNbTallMH), T.. JIOTOJHHUTEIBHOE
pa3bsiCHEHHE Y4YeOHOro MaTepuasa, W yrIyOJICeHHOE W3yYeHHe MaTepHana, W HHAWBUIyalbHas
BOcHHTaTeNbHast paboTta. HIUBHyaIbHbIE KOHCYJIBTAIIMU MO MIPEAMETY SIBIISIFOTCS BaXKHBIM (DaKTOpOM,
CIIOCOOCTBYIOIMM MHAWBUIYaIHN3AI[MA OOYYCHUS W YCTAaHOBJIEHHIO BOCIHTATEIFHOTO KOHTAKTa MEXIY
nperoaBaresieM U 00yJaroIuMesl HHBAJIHIOM WIIM O0YYaIOIUMCS ¢ OTPAaHNYSHHBIMH BO3MOKHOCTSIMU
37I0pOBBSL.

2. Y4eOHO-METOANYECKUE MaTepualbl sl 00yJYaroUIMXCsl U3 YUCa MHBAJIHIOB U JIUII C
OTPaHWYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI TIPEIOCTABISIIOTCS B OXHOM M3 (GOpM, aJanTHPOBAHHBIX K
OTPaHWYEHHSAM HX 3[J0POBbSI H BOCHPHUITHUS HHPOPMALIIH.

[epeuens yueOHO-METOINIECKOTO 00eCTIeUeHHs 17151 00YHaIOMIMXCS MO AUCIUTUTUHE:

- C Hapy1ieHHeM cilyxa: B e4aTHol Gopme, B hopMe 3JIeKTPOHHOTO JIOKYMEHTA;

- C HapylieHHEeM 3peHus: B TICYaTHOW (opMe YBEIMYEeHHBIM MpuUpTOM, B (opme
AIIEKTPOHHOTO JIOKYMEHTA;

- C HapylIieHHEeM OMOPHO-ABUTATENBHOIO ammapara: B nedaTHoi dopme, B dopme
3JEKTPOHHOT'O TIOKYMEHTA;

I[aHHBIfI MEpEUCHb MOXKCT 6BITI) KOHKPETU3HUPOBAH B 3aBUCHUMOCTH OT KOHTHUHI'CHTA
o0yJaromuxcsl.

3. OcBoenne AUCHUINIMHBI HWHBAJIMAaAMU W JIMOAMW C OI'PaHUYCHHBIMU BO3MOXHOCTAMU
3[I0POBBSI OCYIIECTBIISETCS C UCTIOIB30BAHUEM CPEICTB O0YyUSHHMS OOILIETO M CHIENNATBLHOTO Ha3HAYCHUSL:
MYJIBTHMEINITHOE 000pyJOBaHNWE C BO3MOKHOCTBIO IKPAHHOTO YBEITHUYCHUS IS
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CTYACHTOB C HAPYUICHUEM 3PCHUA, ICTOYHUKH IMUTAaHUA 1JIA UHAUBUAYAJIbHBIX TEXHUYCCKUX CPCIACTB.

3JI0POBbSL.

B xaxnmoit ayauropun, rae 00ydaroTcs WHBAIHIB U JIMIA C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBS,
MPeIyCMaTPUBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT JUIsi OOYYaroIIUXCs C YYeTOM OrPaHWYCHUU WX

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

KonTpons n omenka pesymbratoB ocBoeHus aucuuuimabl COO.03.01 mHbOpMaTHKa OCYIIECTBISETCS
npernojaBaTeieM B Mpoliecce MPOBEICHUS CAMOCTOSTEIBHBIX paboT, NMPAKTUYECKUX 3aHITHUH, TECTUPOBAHHS, a

TaK)Ke BBIITOJIHEHUS 00YJIAOIINMUCS MHINBUIYATBHBIX 3aJaHHH, TPOEKTOB, NCCIIEOBAaHUH.

Monyas / Paznen /
Ne Tema PesysbTaT 00yueHus OueHoYHbIC MEPONIPUSITHS
1 |Pa3gexn 1. OcHoBbl | @oOpMyJHpPOBATH GA30BBIE
CTPOEHHH BelleCTBA | MOHATHA H 3aKOHBI XUMHUHU
1.1 | Crpoenue aToMOB CocraBiaTh XUMHUYECKHE 1. Tect «CtpoeHne aTOMOB XHUMHYECKHX
XUMHYECKHX (hopMynbI COETMHEHHUH B 3IIEMEHTOB U IPUPOJAXUMUYECKON CBSI3UY.
3JIEMEHTOB U COOTBETCTBHH CO CTENIECHBIO 2. 3a/1a4u Ha COCTABICHIE XUMHYECKHUX
IIpupoJa OKHUCJIEHUSI XMMUYECKUX (hopMyn ABYXaTOMHBIXCOETMHEHUH
XMMHUYECKOM CBA3M | DJIIEMEHTOB, UCXOAS U3 (oxcunoB, cynb(hHUIOB, THAPUIOB U T.I1.).
BAJIEHTHOCTH U
JIIEKTPOOTPULATEIIBHOCTH
1.2 | Iepuoauueckuit XapakTepu3oBaTh IIpakTUKO-OpHEHTUPOBAHHBIE
3aKOH W Tabiuia XMMHYECKHE DIIEMEHTHI B TEOPETHUYECKUE 3aaHNS Ha
H.N. Menpneneera COOTBETCTBHUHU C UX XapaKTEPHU3ALUI0 XUMHYECKHUX
IIOJIOKEHUEM B aneMeHToB: «Metasdeckue /
NIEPUOANYECKOM CUCTEME HEMETaJUINYECKHUE CBOMCTBA,
XUMUYECKUX 3JIEMEHTOB 3NEKTPOOTPHULIATEIBHOCTD U
J.1. MenneneeBa CPOJICTBO K 3JIEKTPOHY XMMHUYECKHUX
3JIEMEHTOB B COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON
CUCTEME XUMUYECKHUX 3IIEMEHTOB
J.1. MenneneeBay.
2 |Pa3zpmen 2. CocTaBasiTh ypaBHeHNS U KonTpoasnas padora
Xummnyeckue CXeMbl XHMHUYECKUX «CTpoeHue BellecTBa U
peakuuu peakuuii XHMHYECKHe PeakIum»
2.1 | Tunel xumuyecknx | COCTaBISITh peakyuu 1. 3agaun Ha cocTaBieHHe
peaxkuuit COCIUHEHHS, PA3JI0KEHUS, YPaBHEHUH peaKIHii:
oOMeHa, 3aMelIeHus, — COCIMHCHMUS, 3aMCIICHUS, PA3JI0KCHUS,
OKMCJIUTCIIbHO- o0MeHa M peakuui ¢ ydacTHeM
BOCCTAHOBUTEJIBHBIC PEAKIIMM | KOMIUIEKCHBIX COSTMHECHUH (Ha mpuMepe
1 peaKInn T'UAPOKCOKOMIIICKCOB aJIlOMUHUS I/IIII/IHKa);
KOMILIEKCO00pa3oBanus (Ha OKHCIIUTENIBHO- BOCCTAHOBUTEIBHBIX PEaKLINI
npumepe CHCIIOJIb30BAaHMEM METOJa 3ICKTPOHHOTO
TUIPOKCOKOMIUIEKCOB OanaHca;
IIOMUHHSA U IMHKA) C
Y4aCcTHEM HEOPTaHUYECKHUX
BEILECTB
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— C y4acTHEeM KOMIUTEKCHBIX
COCTMHECHHH (Ha TIpUMepe
THIIPOKCOKOMILIEKCOB IIMHKA U

ATFOMUHYIS).

2.3a1aum Ha pacyeT KOJIHMYSCTBEHHBIX
XapaKTEPUCTUK TMPOAYKTA PEAKIINU
COEIMHEHMS; MACCOBOM NI OOBEMHOM HOJIN
BBIXO/Ia MTPOAYKTA PEAKIINN COSTUHEHUS OT
TEOPETHYECKU BO3MOKHOTO; 0O BEMHBIX
OTHOIIIEHUH ra30B; KOINIECTBEHHBIX
XapaKTEePUCTHUK HCXOTHBIX BEIIECTB U
MIPOJYKTOB PEaKIIMU; MacChl (00beM,
KOJIMYECTBO BEILIECTBA) MPOAYKTA PEaAKIIHH,
€CJIH O/THO U3 BEIIECTB IaHO B BIJIE PACTBOPA
C ONPEACIIEHHON MacCOBOM J0Jen
PacTBOPEHHOT'O BEIIECTRA.

2.2 | Onektpomurideckast | COCTaBISITh ypaBHEHHUS 1. Baganus Ha cOCTaBICHHE MOJIEKYIISIPHBIX
JIUCCOLIMAIUS U XUMHUYECKHUX peaKuu 1 MOHHBIX PEaKIHIC y4acTHEM OKCHIOB,
HWOHHBIA 0OMEH HMOHHOTO OOMEHa C y9acTHeM | KHCJIOT, OCHOBaHUH U COJIEH, HOHHBIX

HEOPraHNYECKUXBEIIECTB peaknui THAPOJIN3a CONIEN, yCTaHOBIEHHUE
W3MEHEHUS! KUCIIOTHOCTH CPEIbl.
2. JlaGoparopHas pabota «Peakiin
THJIPOJIN3aY.
3 |Pa3men 3. HccaenoBars cTpoeHue u KonTpoasnas padora

Crpoenne n cBoiicTBa Heopranumueckux | «CBOHCTBA HEOPraHUYECKHX

cBOMicTBa BelllecTB BellecTB»

HEOPraHN4ecKUuX

BelllecTB

3.1 |Knaccuduxanus, Knaccudummposats 1. Tect «HomeHKIaTypa u Ha3BaHHE
HOMCHKJIaTypa " HCOPraHU4YCCKUC BCIICCTBAB HEOPTaHMYECKHX BEIECTB HCXOO U3 UX
CTpOEHHE COOTBETCTBHU C UX XUMUYECKOH POpMYITBI MK COCTaBIICHHE
HEOPraHUYeCKUX CTPOCHUEM XUMHUUYECKOH (OPMYJIIBIMCXO/IS U3 Ha3BaHUS
BEIIIECTB BEIIECTBA 110 MEXIYHApOIHON HIIH

TPUBHAIHLHOW HOMEHKIIATYPEY.

2. 3aj1a4M Ha pacyeT MacCOBOM JI0JHM(MACChI)
XUMHUYECKOTO0 3JIEMEHTA (COeTMHEHUS) B
MOJIEKYJIe (CMECH).

3. IpakTHyecKue 3a1aHus 110
KJaccu(uKauy, HOMEHKIIAType 1
XUMHUUYECKUM (OpMyJIaM HEOPTaHUUECKHX
BEIIECTB Pa3IMYHBIX KJIACCOB.

4. TIpakTuyecKue 3ajaHusl Ha
oIpezieieHre XUMMHUUYECKOH aKTHBHOCTH
BEIIIECTB B 3aBUCUMOCTH BU/Ia
XUMUYECKOMCBS3H U THUTIA
KPUCTAJUIMYECKOMPEILIETKH.
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3.2 | dusuxo- VecranaBnuBath 3aBUCUMOCTh | 1. TecT «OCOOEHHOCTH XUMAYECKHAX
XUMHYCCKHE (hM3UKO- XUMHUIECKIX CBOMCTB OKCHIOB, KHCIIOT, OCHOBaHUH,
CBOMCTBa CBOMCTB HEOPraHUUECKUX aM(OTEPHBIX THIPOKCHUJIOB U COJICI».
HCOPraHN4YCCKUX BCLICCTB OT CTPOCHUSA aTOMOB 2 3a,Z[aHI/I$I Ha COCTaBJICHUEC
BEIIICCTB ¥ MOJIEKYJI, a TaKXKe THTIa YpaBHCHUH XUMUYECKUX PEAKIIUH C

KPHUCTAIUTMYECKON PEIIETKH YYacTHEM TMPOCTHIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUIOB
METaJIIOB, HEMETAJIIIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT,
OCHOBaHHUH 1 aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPTaHUUYCCKUX COJICH,
XapaKTepU3YIOIINX X CBOMCTBA H
CIIOCOOBI TIOTYIEHHUSL.

3. JTaGopatopHas paboTa
«CBolCTBaMETAIIIIOB
HEMETAJIIOBY.

3.3 [IIpousBomcTBO OO0OCHOBBIBATH 3HAYCHUE H 3a/IaHHS IT0 COCTABICHUIO XMMHUECKHX
HEOPTraHUYECKUX MIPUMEHEHNE HEOPTAaHMYECKUX | PeaKIHid C yIacTHEM HEOPTaHIMYECKIX
BEIIIECTB. 3HAUCHUCH | BEIIECTB BOLITOBOI U BEIIIECTB, UCTOIB3YEMBIX JIIST MX
MIpYMEHEHHUE B OBITY | IPOU3BOICTBEHHOM WACHTU(PUKAINN W TIPOMBIIIIIEHHBIX
Y Ha TIPOU3BOJICTBE | ACSATEIHHOCTH YEJIOBEKA UX CIOCO0OB TOTyYEHHUSI.

(PU3UKO-XMMUYECKUMHU

CBOMCTBaMH

4 |Pa3nmen 4. HccnenoBarhb cTpoenue u KountpoJsbHnas padora
Crpoenne u CBOIICTBA OPraHM4ecKuX «CTpoeHne H cBOMCTBA
CBOMCTBA BelleCTB OpraHM4ecKHuX BeliecTB»
OpraHUYecKHX
BellIeCTB

4.1 | Knaccudukanmus, Knaccuguimpoath 1. 3apanus Ha cocTaBieHHUE HA3BAHUI
CTpOCHHUE U OpraHUYECKHUE BEIIeCTBA B OpPraHUYECKUX COSAMHEHHHN 110
HOMEHKJIaTypa COOTBETCTBHH C UX TPUBHUATEHOW HITH MEXTyHAPOIHOU
OpPTaHMYECKUX CTPOCHHEM CHUCTEMAaTHIECKOMHOMEHKIIATYPE.
BEIIIECTB 2. 3a/1a4M Ha ONpeJIelIeHre

npocTeieit GopMyIbl
OpPTraHUYECKON MOJIEKYIIbI, UCXO I3
3IIEMEHTHOro cocTasa (B %).

4.2 | CpoiicTBa YcranaBimMBaTh 1. 3amaHus Ha cocTaBieHHE
OpPraHMYeCKUX 3aBUCUMOCTH (PU3UKO- YpaBHEHUI XUMUYECKUX pEaKIUii C
COCIMHEHHH XHMHYECKHUX CBOMCTB y4acTHEM OPraHUYECKUX BEIECTB Ha

OpPraHn4CCKuX BEIIECTB OT
CTPOCHUA MOJICKYJI

OCHOBAaHHU HUX COCTaBa U CTPOCHHH.
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2. PacyerHble 3a1auu 1o
YpaBHEHMSIM peaKiuii ¢ yuacTueM
OpPTraHNYECKUX BEILECTB.

4.3 | Oprannueckue O00CHOBBIBAaTh 3HAYCHUE U 3aJlaHus [0 COCTABJICHUIO
BELIECTBA B MIPUMEHEHUE OPraHUYECKUX | XUMHYECKUX PeaKkIUi ¢ ydacTHEM
JKU3HEACATEIBHOCTH | BELIECTB B OBITOBOM U OpPraHNYECKUX BEIECTB,
YeJoBeKa. MIPOM3BOACTBEHHOMN HCTIONIE3YEMBIX JIJIS UX
[IpousBoacTeo u JIeSITeIIbHOCTH YelIOBEeKa MX nneHTadukanuy B ObITY U
MIPUMEHEHUE (DUBUKO-XUMUYECKUMHU IIPOMBIIICHHOCTH.
OpraHuYeCKUX CBOMCTBaMU
BEIIECTB B
MIPOMBIIIITICHHOCTH

5 [Pa3men 5. HccaenoBaTs paBHOBecuen
Kunernueckue u CKOPOCTh XUMHYECKHX
TEePpMOAMHAMMYEC peakumii
KHe
3aKOHOMEPHOCTH
MPOTEeKAHUS
XUMHYECKHX
peakumii

5.1 |Kunernueckue HccnenoBath BIUSHIE 1. JTabopaTopHas paboTa Ha BEIOOD:
3aKOHOMEPHOCTH KOHILIEHTpaIuu — «Ormpenenenne 3aBUCUMOCTH
MIPOTEKAHUS pearupyronmx BemecTs U CKOpPOCTH peaKIUu OT
XUMHAYECKHX TEMIIEpaTyphl Ha CKOPOCTh KOHIICHTPAINH Pearupyronmx
peaxkuuii XUMHUYECKUX peaKkUui BELLECTBY;

— «OnpeneneHne 3aBUCUMOCTH
CKOPOCTH PEaKIHU OT
TEMIIEPaTyphI».

5.2 | TepmonnHamuyeck | MccnenoBaTth BIUSHIES 1. 3ajaum Ha pacyeThl TEILUIOBBIX
M€ 3aKOHOMEPHOCTH | U3BMEHEHUS KOHIIEHTPALlUN 3P PEKTOB XUMUYECKHUX PEAKIHH U
IIPOTCKaHUA BCIIECTB, pE€aKIUU CPpCabl U OIpEACIICHNUE THIIA PCAKIITNN (HO
XUMHYECKHX TEMIIepaTypsl Ha CMEIIEHHE | TETUIOBOMY 3P QEKTy: 3K30- U
peaKxIuii. XUMHYKOTO PABHOBECHS SHIOTEPMUIECKHE).

PaBnoBecue 2. JlaboparopHast pabota
XUMHWYCCKUX
peaxkuuit

®opMa UTOTOBOTO KOHTPOJIA MO YYECOHOW AMCIUILINHE

3a4CT.
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JINCT U3MEHEHUN

Jna axryanusauun pabouert nporpammbl auctuminibl CO0.03.01 Xumus B COOTBETCTBHH ©
U3MeHeHHsIMK yyeOHoro ruiaHa ot 24.01.2025 BHECTH U3MEHEHHUS:

. nn. 1.2 w3noxuts B ciienytouled penakuuu: «llporpamma yueOHo# aucumniannb COO.03.01
XuMHs W3ydaeTcs B pasaesie yueOHOro raaHa W OTHOCHTCA K AMCLMIUIMHAM cpejiHero o6iiero
o6paszopanusi. Ha usyuenne aucunmintb otBoautes 80 uacosy.

2. nn. 1.4 wusnoxure. B ciepylouwel  penakuun:  «KosmvecTBO 4acoB Ha  0cBOEHHE
npogeccHoHaILHOro MoxyJsi: o6beM y4deOHOW Harpy3kd oOyuarouierocs 80 uyacos, B TOM uuclie
00s3aTeIbHOM ay AMTOPHOIM yueGHON Harpysku obyuatouerocs 80 4acosy.

3. Buecrn usmetennsa B Tabnuuy nn. 2.1 OGbeM 1pogeccHoHa bHOr0 MOAYJsS H BH/IDI
yue0noi paboThbl U W3JI0XKHUTb €€ B CICAYIOLIEH pelaKkLinu:

Bua yueOnoii paGoTsi O0bem B uacax

O06bem o0pazoBaTebHOI HATPY3KH 80

Obsi3aTebHast Ay HTOPHAs yueOHAast HArpy3Ka 80

B TOM UHCJIe:

TeopeTuueckoe obyueHne 40

NPaKTHUECKUE 3aHSITUSI 40

CamocrositesibHasi paGora =

KoncyapTanus

ITpomeskyTounas arrecranusi JuddepennnpoBannplii 3auer

4. Buectu msmeHenus B Tabnuuy nn. 2.2 Temarmuecknii niam M coaepikanune
npogdeccnonanLHOro MoyJisi, U3J10)KHUB pasies B CIICAYIOLIeH peakLyu:

Tema 1.1, OcHoBHOE cojep/Kanme 8 0K 07
CrpoeHue aToMOB Teopernueckoe oGyuenue 4
XHUMHUYECKHX CoBpemeHHasi MoJiellb CTPOEHHSI aroma.

3JIEMEHTOB U koHpurypauuss  aroma. Knaccudukarus

npupoaa aJleMeHToB  (s-,  p-,  d-anmemeHTnl).  BasenTHble

XUMHUYECKOH CBA3K | BajieHTHOCTh.,  ODNIeKTpOHHAsT  MpUPOAa  XHMHYECKOH
OnexrpoorpuuarensHocTs.  KoBaneHTHas — CBs3b,
PasHOBMIHOCTH U MeXaHU3Mbl 0Opa3oBaHus (OOMEHHbIH
JIOHOPHO-aKLIENTOPHbIN). Wonnas CBSI3b.
CBSI3b. Bonoponnasi CBS3b.

B3aHMOJEHCTBHSI.

M3orombl, OCHOBHOE M BO30YMICHHOE  COCTOSIHME
ruOpuan3aLMs AaTOMHBIX OpOHTAsIeH.

ITpakTuueckune 3ansTus 4
Pelnenne  npakthueckux  3agaHuii  Ha '
9JIEKTPOHHO-Tpa)uuecKuX (hopmysl djieMeHToB 1—4
NEPUOAOB.

Pewenne  3apanuii  Ha  ucnosb3oBaHue

CMMBOJIMKHM W Ha3BaHWH COEAMHEHHUH 110 HOMEHKJIATYype
MEIKAYHAPOJHOr0 coto3a TEOPETHUECKOH 7
XUMHH W TPUBUAJIbHBIX HA3BaHWH AJ1sl COCTABJICHHSI
XUMHYECKHX  (opMys  JIByXaTOMHbIX

(OKCHIOB, CYNb(UIOB, THAPUAOB U T.I1.) U APYTUX
HEOPraHWYECKUX COCAMHEHUH OTAEbHBIX KI1aCCOB.

COT'JIACOBAHO
Jexan daxynprera CI1O

W /JL.K. Hlamuna /

[Ipengenarens LK «MarmmHocTpoeHney

/A.C. BopoHos/

30 auBaps 2025r.
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