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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpuMeHEHHUs paboydeil mporpaMMbl
PabGouass mporpamMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammel B cootBercTBUn ¢ I'OC CIIO no npodeccun.

1.2. MecTo TUCIUIUTUHBI B CTPYKTYPE:
VII. O01iue yuyeOHbIe IporpaMMbl
VII.09 Xumus

1.3. llenu m 3amauu TUCHUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
JVCLUIIINHBI.

Lenbto siBAsieTCsl OPMUPOBAHUE Y CTYNEHTOB MPEACTABICHUS O XUMUYECKOM
COCTaBJISIFOLIEH E€CTECTBEHHO - HAYyYHOM KapTUHBI MHpPAa KaK OCHOBBI MPUHSATHS
peuIeHUI B OJKHU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYalMsX, OTBETCTBEHHOIO
IIOBEJCHUS B IPUPOIHOU Cpee.

3agauM IMCUMILINHBI:

1. chopMUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX
IIPOLIECCOB M SIBJICHUM B OKPYKalOLIEW Cpene, LUEIOCTHOM HAay4YHOM KapTHHBI MUpAa,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  YMEHHS  COCTaBIATH  (POPMYJbl  HEOPraHMYECKUX U
OpraHMYECKHUX BEUIECTB, YPaBHEHUS XMMHUYECKHX pEakUui, OOBSCHATh UX CMBICIH,
MHTEPIPETUPOBATH PE3YJIbTAThl XHMHUUECKUX IKCIIEPUMEHTOB,

3. chopMUpOBAaTh HaBBIKM IPOBEAEHUS IPOCTEHIIMX XUMHUYECKHX
HKCIEPUMEHTAIbHBIX HCCIEIOBAaHUM C COOJMIOJEHMEM TpaBWJ  0€301acHOro
oOpallieHus1 ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBAHUEM;

4. pa3BUTh YMEHUS HUCIOJb30BaTh MHPOPMAIIUIO XUMUYECKOTO XapaKTepa
U3 Pa3INYHbIX UCTOYHHUKOB;

S. chopMUpOBaTh  YMEHHUS  MPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESATEIbBHOCTY W XUMHUYECKUX IPHUPOAHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

6. chopMUpOBaTh TOHUMAHUE 3HAYMMOCTH JOCTHKEHMM XHUMUYECKOU
HAYKH U TEXHOJIOTHH JJIsl pa3BUTHS COILIMAILHOM U MTPOU3BOJACTBEHHOU cep.

1.4. KoanuuyecTBO 4aCOB Ha OCBOCHUE AUCIUTLINHBI:
MakcuMalibHOM yueOHOM Harpy3Kku oOydarorierocsi /2 gaca, B TOM 4HUCJIE:
— oOs3aTenpHas ayauTOpHas yuyeOHas Harpyska (Bcero) /2 d9acoB;, U3 HHX
npakTudeckas padbota — 38 4yacos.



2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

YI1.09 XUMMU A

2.1. OObeM IUCHUIUIMHBI U BUBI Y4EOHOUM pabOThI

Bup yueoHoii paboThl O0bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 72
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 72
B TOM YHCIIE:
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
MPAKTUYECKUE 3aHITHSI (eCiU NPeO0yCMOmMpPeHo) 38
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora o0ydaromierocs (BCero) -
[TpomexyTounas arrectarys B popme Jud.3auer
2.2. Tematudeckuii IIaH U COACPKAHNE TUCITUTUTHBI
HanMeHoBaHIe Conep:xkanue y4ye0OHOro MaTepuaJa, 1adopaTopHbie ObLem
PatoThI U MPAKTHYECKUE 3aHATHS, CAMOCTOATEIbHASI Yposensn
PasacIoB HTeM padora o0yyaroluxcs, KypcoBasi padora (IpoeKT) (eciu uacos 0CBOEHMSI
npeodycmMompeHo)
1 2 3 4
OcHOBHOE coJiepkaHue 64
Pasznea 1. OCHOBBI CTPOCHUS BelIECTBA 6
Tema 1.1. OCHOBHOE COIepKaHHNe 4 1,2
Crpoenue atomoB | Teopernueckoe o0ydeHue 2
XUMIICCKUX CoBpeMenHas Mojenb cTpoeHus atoma. CUMBOIMYECKUIA
SJICMCHTOB 1 S3BIK  XUMHH. XHUMHYECKHN  DJIEMEHT.  DJIEKTPOHHAS
fipupona koH(Qurypanus aroma. Kiaccupukanys — XUMHYECKHMX
XAMHCCKOU SIEMEHTOB (S-, P-, d-dyeMeHTHI). BaleHTHBIE 3IEKTPOHEL 5
CBs3H BaneHTHOCTL. DIIEKTPOHHAs NPUPOJA XUMHUYECKOH CBS3H.
DNEeKTpOOTPULIATETbHOCTh.  BHUIIBI  XMMHUYECKON  CBA3M
(koBajieHTHAsl, WOHHAs, METAJUIMYecKas, BOJOpPOAHAs) U
criocoObI ee 00pazoBaHUs
IlpakTHYeckne 3aHATHS 2
Pemienne 3amaHuii  HA  MCIOJB30BAaHHE  XUMHUYECKOM
CMMBOJINKM W Ha3BaHUW COEAUHEHHH IO HOMEHKJIAType
MEXIYHAPOAHOIO COK3a TEOPETUYECKOM U IPUKIALHOU
XAMAW ¥ TPUBHAIBHBIX HAa3BaHMW IS  COCTaBJICHUS
XUMHYECKUX (POPMYJT JBYXAaTOMHBIX COCIUHEHUHN (OKCHIOB,
Cynb(pHIIOB, THAPUIOB M T.II.) U OPYTUX HEOPTaHUYECKHX 5
COCIMHEHUH OTAENBHBIX KIACCOB.
[IpakTuyeckne 3amaHWsi Ha YCTAHOBJIICHUE CBSI3U MEXIY
CTPOCHHEM  aTOMOB XUMHUYECKHX  3JIEMEHTOB u
NEPUOIMYECKMM  W3MEHCHHEM  CBOHCTB  XHUMHUYECKHX
AJIEMEHTOB U UX COSMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
[Tepronueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE coJiep:KaHue 2 1,2
[Tepnonuueckuii | IpakTuyecKue 3aHATHS 2




3aKOH U Ta0IuIa
JI.11. MenneneeBa

[lepuonuueckas cucreMa XuMHYeckux daeMmeHtoB JI.M.
MenpeneeBa. @usnueckuii cMmbica [lepuoanueckoro 3akona
A.N. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HWMH MPOCTHIX U
CIOKHBIX BEHIECTB B COOTBETCTBUM C TOJIOKCHHUEM
XUMUYECKOro anemeHta B llepuoguyeckoit cucreme.
MupoBo33peHUecKoe U HaydyHoe 3HaueHue llepmogmyeckoro
3akoHa /J[.M. Menneneesa. IIpornossr /.M. Menneneena.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHX
3aJaHUid  HA XapaKTepU3alHUI0 XUMHUYECKHUX 3JIEMEHTOB
«MeTtamnndyeckue / HEMETANINYECKUE CBOICTBA,
AJIEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  JJIEMEHTOB B
COOTBETCTBHUH C UX AJICKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM
B MEPUOJMYECKOM CHUCTEME XUMHUYECKHUX dieMeHtoB J[.M.
MeHnpaeneeBa

Pa3nen 2. Xumuueckue peakuuu

10

Tema 2.1. Tunel
XUMHNYCCKHUX
peaxkuuit

OCcHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHune

Kiaccudukanuss 1 TUHIBI XUMUYECKUX PEAKIMH ¢ ydacTHeM
HGOpF&HH‘-I@CKI/IX BCIICCTB. COCTaBJIeHI/Ie ypaBHeHI/Iﬁ
peakuii COeTMHEHUsI, Pa3IOKEeHHs, 3aMeleHus1, oOMeHa, B
T.4. peaKuHﬁ I‘OpeHI/I}I, OKHCJIICHUA-BOCCTAHOBJICHUSL.
YpaBHeHust OKHCJICHHS-BOCCTAHOBJICHUS. CreneHb
OKHUCJICHUA. OKI/IC.HI/ITG.HI: 1 BOCCTAHOBUTCIIb. COCTaBJIeHI/Ie nu
YpaBHUBAaHUE OKHUCINUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHI
METOAOM AJIIEKTPOHHOIO OajaHca. OKHCIIMTENIBHO-
BOCCTAHOBHUTEJILHBIE peakiuu B MIPUPO/IE,
HpOI/ISBOI[CTBGHHBIX npoueccax 148 KHUBHCACATCIbHOCTU
OpraHU3MOB

IIpakTHYeckue 3aHATHSA

KomnuecrBennble  oTHomeHHs B xumud. OCHOBHEIC
KOJIMYECTBEHHBIE 3aKOHBI B XHMHH UM pacyeTbl IO
YPaBHEHUSAM XUMHUUYECKUX peakuuid. Moiib Kak eIuHuua
KoJIM4YecTBa  BemiecTBa.  ModgpHas  macca.  3aKOHBI
COXPAaHEHHUs MacChl U DHEPTUU. 3aKOH ABoraapo. MosspHblit
00beM razoB. OTHOCUTENbHAS IIIOTHOCTH ra3oB. PacueTsl mo
YpPaBHEHUSM XUMUYECKUX PEAKIUNA C HCIOIb30BAHHEM
Macchl, o0beMa (HOpMasbHBIE YCJIOBHS) Ta30B, KOJWYECTBA
BCIISCTBA

1,2

Tema 2.2.
DNEKTPOIUTHYECKA
sI JUCCOLIHALINA U
MOHHBII 0OMEH

OcHOBHOe coep:kaHue

Teopernyeckoe o0yueHue

Teopus AIIEKTPOJIUTHUECKON IYICCOIIHAIINH. Hourl.
DJNEeKTPOIUTHI, HEAIEKTPOIUTHL. Peakimn MOHHOTO OOMEHa.
CocraBneHnue peakiuii HFOHHOro 0OMEHa IyTeM COCTaBJICHUS
HX IMOJIHBIX U COKpAICHHBIX HOHHBIX ypaBHeHHﬁ. Kucnorno-
OCHOBHBIE pEaKIUMU. 3aJaHus Ha COCTABJICHUE HWOHHBIX
peakuuii

IIpakTHYeckue 3aHATHSA

JlaGopaTopnas pabora “Tunbsl XUMUYECKUX pEaKIuii’.

1,2




HccnenoBanue TUNOB (IO COCTaBY M KOJWYECTBY MCXOIHBIX
1 00pa3yrommxcsi BEHIECTB) U MPU3HAKOB XHUMHYECKHX
peaknuii. [IpoBemenue  peakumii  HOHHOTO  OOMEHa,
ompeNieJIeHue Cpeabl BOJHBIX PACTBOPOB. 3aJaHusd Ha
COCTABJICHHE HOHHBIX PEaKIUi

KonTpoiabnas
padora 1

CTpOGHI/Ie BCIICCTBA U XUMUYCCKHUC PCAKIITNU

Pazgea 3.

CTpoeHne M CBOMCTBA HEOPraHn4eCKMuXx BemecTn

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOe coep/kaHue

Teopernyeckoe o0yueHue

[Ipeamer  Heopranumueckoir  xumuH.  Kiaccudukanus
HEOpPraHMYECKUX BellecTB. [IpocThie U CI0XKHBIE BEIIECTBA.
OcHOBHBIE  KJacChl  CIOXKHBIX  BeUIECTB  (OKCHBI,
TUIPOKCH/IBI, KHCJIOTBI, COJIN). B3aumocssi3b
HEOPraHWYECKUX  BEUIeCTB.  ArperaTHble  COCTOSHUS
BemiecTBa. Kpucrammyeckue n amopdubie Bemiecta. THUIIBI
KPUCTANIMYECKUX  pEHIeTOK (aToMHas, MOJIEKYJIsIpHas,
WOHHAsi, METaJUIn4yecKas). 3aBUCUMOCTh  (PU3MUYECKHX
CBOWCTB BEIIECTBA OT THUMA KPUCTALIAYECKON PEIIETKH.
3aBUCUMOCTh XMMMUYECKON AaKTUBHOCTU BEIIECTB OT BHJA
XMMHYECKOM CBA3W M THUNA KPUCTAIUIMYECKOM PEIIETKH.
ITpryurHBI MHOTOOOpa3Nsl BEIIECTB

IpakTuyeckue 3aHATHS

Homenknarypa  HEOpPraHMYECKHMX  BEIECTB:  Ha3BaHUE
BEIIECTBA MCXOJS W3 HUX XHUMUYECKOH (QOpMyIBl WK
COCTaBJIEHHME XUMHUYECKOM (OpPMynbl MCXOIs W3 Ha3BaHUSA
BemiecTBa 1o MexaynapoaHoi (MIOITAK) nnun tpuBnansHoOn
HOMEHKJIATYypE.

Pemenne mnpakTHUECKMX 3aJaHUA MO  KiIacCHU(UKAIIH,
HOMEHKJIAType UM XMMHUYECKMM (hopMysiaM HEOpraHMYeCKUX
BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbl Tra3, YIJIEKHCIBIN
ras, aMMHaK, TaleHas UW3BECTb, HeErameHas HW3BeECTb,
MUTHEBAS CO/IAa U IPYTUX): Ha3bIBATh M COCTABIATH (HOPMYJIbI
XMMHMYECKHX BEUIECTB, ONPENCNATh NPUHAMICKHOCTh K
KJ1accy.

Hcrounnkn XxumMudeckol wHGOpManuu (CpeIacTB MacCOBOH
uHpopmanuu, cerb HHTepuer u  npyrue). Iloumck
uHpOopMaIu 1o Ha3BaHMSIM, UACHTU(UKATOpAM,
CTPYKTYPHBIM (hopMyIam

1,2

Tema 3.2. Ousnko-
XUMHNYCCKUC
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

OcCHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHune

Meramipl. OOmue ¢Gu3nYecKue W XUMHUYECKHE CBOMCTBA
MeTauioB. CriocoObl moiydeHHs. 3HAYeHHE METAIOB U
HEMETAJUIOB B MPHUPOJIE W JKU3HEACITEIIBHOCTH YEJIOBEKa U
opranu3mMoB. Koppo3ust MeTamioB: BUIbI KOPPO3UHU, CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UHU

Hemeramnpl. O0mue ¢u3MvecKne M XUMHUYECKHE CBOMCTBA
HeMeTaJIoB. TunuuHble cBoiicTBa HemetayuioB [V- VI
rpynm.  Knaccudukanus u  HOMEHKIATypa COCIWHEHUN
HeMeTalioB.  KpyroBopoThl OHOTEHHBIX JJIEMEHTOB B

pHUPOJIe

1,2




XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
BEIIECTB (OKCUIIOB, THAPOKCUIIOB, KUCIOT, COJEH u 1p.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJAHBIX COEIMHEHHM, BHICHTUX OKCHJIOB U TUAPOKCHJIOB

IIpakTuyeckue 3aHsATHS

CocraBiieHrne ypaBHEHUH XMMUYECKUX pEaKLUN C ydacTUEM
MPOCTHIX U CIIOKHBIX HEOPTraHUYECKUX BEUIECTB: METAJIJIOB U
HEMETAJUIOB;  OKCHJIOB  METAJJIOB,  HEMETAJIOB U
aMm(pOTEepHBIX  DJIEMEHTOB,  HEOPraHMYECKHX  KHCJOT,
OCHOBaHUN MW aM(OTEPHBIX TUIPOKCHIIOB; HEOPTaHMUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHX
3aJIaHA Ha CBOWCTBA, COCTaB, MOJIyYeHHE W O€30IMMacHOe
WCIIOIb30BAHUE BAXKHEUIIMX HEOPTraHWYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH IeATEIbHOCTH YeJIOBEeKa

Tema 3.3.
WNnentudukanus
HEOPTaHHYCCKUX
BEILIECTB

OCcHOBHOe co/Iep:KaHue

IIpakTHYeckue 3aHATHSA

JlaGopatopnass paborta «/neHTHQHUKAIMS HEOPraHMYECKUX
BEILIECCTBY.

Pemenne SKcrepUMEHTATbHBIX 334ad 10 XUMHYECKUM
CBOICTBaM METAJUIOB W HEMETAJUIOB, IO PACIIO3HABAHHUIO U
MOJTYYCHUIO COCTMHEHNUN METAJJIOB U HEMETAJIJIOB.
Wnentudukarnms HEOPraHNYECKUX BCILIECTB c
UCTOJB30BaHUEM  HMX  (DU3UKO-XMMHUYECKUX  CBOICTB,
XapaKTEpPHBIX  KAdeCTBEHHBIX peakiuid. KauecTBeHHBIE
peakimu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHSI

KonTpoasnas
pabdora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB

1,2

Pazngean 4.

CTpoeHue 1 CBOCTBA OPraHNYeCKHX BelleCTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHHYCCKHUX
BEILIECTB

OcCHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHue

[TosiBneHne M pa3BUTHE OPraHMYECKOM XUMHHM KaK HAyKH.
[Ipenmer opranmyeckol xumMuh. MeCTO U 3HAYCHHE
OpraHUYeCKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHE KaK MOPSJOK COCTUHEHHUs aTOMOB B
MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTU. OCHOBHBIE MOJOKEHUS
TEOPUH XUMHUUYECKOTO CTPOCHUSI OPraHUYECKHX COECIUHEHUM
AM. bytnepoBa. VYriepoaHblil CKEJIET OpPraHUuYeCKOM
MOJIEKYJIbI. 3aBUCUMOCTbh CBOMCTB BEIIECTB OT XUMUYECKOTO
CTpOEHHUs MOJeKyn. M3omMepHst 1 U30MepBl.

[Tonatue o gyHkIMoHanbHOM rpynne. Pagukan. [TpuHunst
KJ1accCupUKaluu OpraHNYECKHUX COEJIMHEHHM.
MexnayHnapoaHas HOMEHKJIaTypa u MPUHIUIIBI
HOMEHKJIATYpbl OpraHuyecKkux coeauHeHuil. IlonsTue 00
a30TCOJCPKAIIUX COCAUHEHUSAX, OMOJIOTHYECKH AaKTHUBHBIX
BemiecTBax  (yriieBojax, KMpax, Oenkax W Ap.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSAX (MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA

1,2




Homenknatypa opraHM4eckuX COEIMHEHUN OTIENbHBIX
KJIaCCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIE M apOMaTHYECKUE
YTIEBOAOPOAbl, CHHUPTHL, (EHOJbI, albAETHAbI, KETOHBI,
KapOoHOBbIe KHUCIOTHL M JAp.) CocTaBieHHE MOJTHBIX U
COKpAalIeHHBIX  CTPYKTYPHBIX  (GOpMYyl  OpraHHMYECKHUX
BEIIECTB OT/ENbHBIX KJIACCOB, MCIIONB3Ysl MX Ha3BaHHs IO
CHUCTEMATUYECKOH W TPUBUAIBLHOM HOMEHKJIAType (ITHIICH,
alleTWICH, TIUIEepuH, (eHos, (opMaIbIeTUa, YKCyCHas
KHCJIOTa, ThWnMH). PacdeTsl mpocrteimeir  GopMyIbl
OpPTraHUYECKOM MOJEKYJbl, UCXO/AS M3 JIEMEHTHOTO COCTaBa

(B %0)

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTMHEHUN

OcHoBHOeE coep/kaHue

12

Teopernyeckoe o0yueHue

OU3UKO-XMMHYECKHE CBOMCTBAa OPraHUYECKUX COEIMHEHHI
OTJIENBHBIX KJIACCOB (OCOOEHHOCTH KJaccHPUKAIUU U
HOMEHKJIATYpbl BHYTPH KJIacCca, TOMOJIOTHYCCKUM Pl U
obmas  ¢dopmyna; wu3oMmepus; (GUINYECKUE CBOKHCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYCHU):

— TpEIENbHBIE YIIEBOAOPOABI (AJKAHBl M LHUKIOAIKAHBI).
I'openne MeTaHa Kak OJHWH U3 OCHOBHBIX HCTOYHUKOB TEIlIa
B IPOMBIIUIEHHOCTH # ObiTy. CBOWHCTBA NPUPOAHBIX
YTJIEBOJOPOAOB, HAaXOXKJEHUE B MPHUPOAEC M MPUMEHEHHE
aJIKaHOB;

— HempenenbHbIe (aJTKCHBI, ATKWHBI M QJIKAIUCHBI) H
apoMaTH4ecKue YrieBojopoabl. ['opeHue ameTmiieHa Kak
HCTOYHUK BBICOKOTEMIIEpATYpHOTO TUIAMEHHU JUJIsl CBapKU U
PE3KH METaJIOB

— KHCTIOPOACOEp)KAINE COCANMHEHUS (CTTUPTHI W (PEHOJIBI,
KapOOHOBBIE KHCIOTHI M 3(UPbI, AIbJCTUABI U KETOHBI,
KHUPBI, YTJIEBOIbI). [IpakTuueckoe pUMEHEHNE
STWICHTJIMKOJS,  ThuiepuHa,  ¢eHona.  IIpumeHeHue
dbopmanipierua, aleTanbaeruaa, YKCYCHON KUCIOThl. Mblia
KaK COJIHM BBICIIMX KapOOHOBBIX KHCIOT. MoOIOIIEe CBOHCTBA
MbLIa

— a3oTcojepKalue CoeqUHEeHHs] (AaMUHBI U aMHUHOKHCIIOTHI,
Oenku). BeicokoMoseKynsipHbIe COeTMHEHUS (CHHTETUHIECKHE
54 OMOJIOTUYECKU-aKTHUBHBIE). MoHowmep, IOJIUMED,
CTpYKTypHOE 3BeHO. [TonmnMepu3anus 3TuiIeHa Kak OCHOBHOE
HaIpaBJICHUC €TI0 UCIIOJIb30BAHUA.

'enernyeckast CBSI3b MEXAY KiaccaMH OpraHUYEeCKHX
COEMHEHHI

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHMYECKUX COCIMHEHHHN OTIEIbHBIX KIJIACCOB
(TpuBHaNbHAS u MeXIyHapOaHAs HOMEHKJIaTypa,
XUMHYECKHE CBOWMCTBA, CIOCOOBI TONy4YEHUSs): MpeneibHbIC
(ayIKkaHBI M MUKJIOAJKAHBI), HEMPEACIbHbBIE (AIKEHBI, aJKUHBI
U QJIKaIUCHBbI) U apOMATUYECKUE YTIIEBOJAOPObI, CIUPTHI U
(dbeHompl, KapOOHOBBIE KHUCIOTHI M A(QUPHI, AIBACTUIL U
KETOHBI, aMHHBl M aAMUHOKHUCIIOTBI, BBICOKOMOJCKYISPHBIC
COCAMHEHMS. 3aJaHusl Ha  COCTAaBJICHHE  YpaBHEHUU
XUMHYECKUX PEaKIUl C y4yacTHeM OpPraHMYeCKHX BEIICCTB
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Ha OCHOBAaHHMHU HX COCTaBa U CTPOCHUA

CocraBieHue cxeMm peaknuih (B TOM  4HCIE  TIO
MPEJI0KEHHBIM [EITOYKaM MIpeBpaIIcHui),
XapaKTEePU3YIOUIUX XUMHYECKUE CBONCTBA OPraHUYECKHUX
COCIMHEHHH OTIENBHBIX KJIACCOB, CIIOCOOBI MX MONTYYEHUS U
Ha3BAHUE OPraHUYECKHUX COECAUHEHHN MO TPUBHAIBHON I
MEKIYHAPOJHON CUCTEMaTHYECKOW HOMEHKIIATYpe.

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHUX
3aJaHMid ~ HAa  CBOWCTBA  OPraHMYECKHWX  COEAMHEHHI
OTJEIBHBIX KJIACCOB

IIpakTHYeckue 3aHATHSA

Jlaboparopnast pabora  “IIpeBpamieHusi OpPraHHMYECKUX
BELIECTB IPY HAarpeBaHuu'".

[lonyyenue STWieHa W HW3Yy4YEHHE  €ro  CBOMCTB.
MopenupoBaHrue MOJIEKYJ M XMUMHUYECKUX IIPEBPAILCHUM HA
MIPUMEpPE 3TAHA, ITUIICHA, ALIETUIICHA U Jp.

Tema 4.3.
Nnentndukanus
OpPTaHHYECKHUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OLITOBOM U
MPOU3BOACTBEHHOM
IEeITEIbHOCTH
yejgoBeKa

OcHoBHOe coepkaHHe

Teopernueckoe o0yuenune

buooprannueckue COCIUHEHHS. IIpumeHeHue u
Ouosoruyeckast poib yrieBoaoB. OKHUCIEHUE YIIeBOJIOB —
UCTOYHMK DHEPrUU  KMUBBIX  opraHu3moB. ObsacTtu
MIPUMEHEHUs] aMUHOKUCIOT. [IpeBpaiieHusi 6eIK0B MUIIH B
OpraHu3Mme. buonoruueckue byHKIIUN OEIKOB.
buonornueckne ¢GyHKIMM KUpoB. Poib opranmdeckoit
XMMHUU B pEIICHUH NPOOJIeM MUIIEBON 0€301aCHOCTH

Pons  opranmyeckoli XUMHUHM B pEIIEHWH MPOOJIEeM
HHEPreTU4ecKoil 0e30macHOCTH, B Pa3BUTHH METUIIMHBI,
CO3JIaHMM HOBBIX MaT€pUalIOB, HOBBIX HCTOYHUKOB SHEPIUU
(ampTepHATHBHBIE  MCTOYHMKM  3Hepruu). OnacHocTh
BO3/CHCTBUS HA KMBbIE OPraHU3Mbl OPIraHUYECKHUX BEILECTB
OTIENBHBIX KJIACCOB (YIJIEBOJOPOJBI, CIHUPTHI, (PEHOIBI,
XJIODOPTaHUYECKHUE MPOU3BOJAHBIEC, albJETHIBl U JIp.),
CMBICJI TTOKa3aTellsl IPEIENbHO AONYCTUMON KOHIIEHTPAIMU

IIpakTHYeckue 3aHATHSA

Jlaboparopnast pabora: “UneHTudukanuss OpraHUYECKUX
COEJIMHEHUH OTJENbHBIX KJIACCOB™

WNnentudukanus OpraHu4YecKUX COEIUHEHHH OTIENIbHbIX
KJIacCoB (Ha MpUMepe albJeTHIIOB, Kpaxmala, YKCYCHOU
KHCJIOTBI, OCJTKOB M T.I.) C HMCIOJIb30BaHUEM WX (PU3HKO-
XUMHYECKUX CBOHCTB W  XapaKTEPHBIX KAueCTBEHHBIX
peakuuii. JleHarypamus Oenka mpu HarpeBaHuu. lIBeTHBIC
peakiuu OenkoB. BO3HMKHOBEHHE aHAIMTUYECKOTO CHTHAIA
C TOYKHM 3pEHHUs XMMUYECKHX IPOLECCOB MpPHU MPOTEKaHUU
KAueCTBEHHOW PEaKIuH, MO3BOJSIONIEH MACHTU(UIINPOBATH
MpeIJI0KEHHbIE OpraHNYECKHe BEIIeCTBa

KonTpouabHnas
padora 3

CtpyKTypa 1 CBOICTBA OPraHNYECKUX BELLECTB

1,2

Pa3nea S.

Kuneruveckne U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUSI XMMHYECKHX peakuii
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CxopocTh
XUMHYECKHAX
peaKuuii.
XHUMHYECKOE
paBHOBeEcCHE

OcHoOBHOe coep:kaHue

Teopernueckoe o0yuenune

CkopocTp peakumu, €€ 3aBUCUMOCTh OT pa3jInYHbIX
(bakTOpOB: MPUPOJIBI pEArUPYIOIIUX BELIECTB, KOHIICHTPALUU
pearupyrmomux  BEHNIECTB, TeMIepaTypbl M  IUIOLIAJH
peaKnOHHON MTOBEPXHOCTH. TemioBble 3P PeKThI
XUMHYECKUX PEAKIUi. DK30- U SHIOTEPMUUECKUE, PEAKIUH.
OOpatumocTh peakiuil. XUMHUYECKOE PaBHOBECHE U €ro
CMeIlleHue TMoj  JCHCTBHEM  pa3iM4YHbIX  (aKTOpOB
(KOHLIEHTpalMsl peareHTOB WM IPOAYKTOB  peakluH,
JaBJIeHHWEe, TemIepaTypa) M CO3/JaHUS ONTHUMAaJIbHBIX
YCJIIOBUH MPOTEKAHUS XUMHUUYECKUX Ipoueccos. IIpunnumn Jle
[Tarenbe

1,2

IIpakTHYeckue 3aHATHSA

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA aHAINU3
(bakTOpOB, BIUAIOUIMX HA U3MEHEHHE CKOPOCTH XMMUYECKON
peakiyu, B T.4. C MO3UIMHA SKOJIOTUYECKH LIEIeco00pa3HOro
MOBEJCHUsI B OBITY M TPYAOBOM JAEATEIBHOCTH B LEJAX
COXpaHEHHUs1 CBOErO 3JI0pPOBbsl U OKPYKAIOLIEH INPUPOIHON
Cpelpbl.

PemreHne  NpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  HA
npuMmeHenue npuHuuna Jle-Illatense mis HaxoxaeHus
HaIlpaBJICHUs CMELIEHUs PaBHOBECUS XUMUYECKOU PEaKLUU
U aHanu3 (paKTOpPOB, BIUAIOUIMX HA CMEIIECHUE XUMHUYECKOTO
paBHOBECHS

1,2

Pazngea 6.

PacTBoOpbI

Tema 6.1.
ITonsarue o
pacTtBopax

OcHoOBHOe coep:kaHue

Teopernyeckoe o0yueHue

PacTBOpeHne kak (pU3MKO-XMMHUYECKHH mporecc. PacTBopsl.
CrocoObl  TIPUTOTOBJIEHUSI PacTBOPOB. PacTBOPHUMOCTS.
MaccoBast  nonig  pacTBOopeHHoro  BemectBa.  CMbIch
MOKa3aTeNsl MPeleabHO JOIMYCTUMOM KOHUEHTpAaluu U €ro
HCTOJIb30BAHUE B OIICHKE HKOJIOTUYECKOM 0€301MacHOCTH.
[IpaBmia SKOJOTMYECKH II€1eCO00pPa3HOro IMOBEACHUS B
OBITY M TPYJOBOH IEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
370pOBbSl U OKPYKAIOIIEH NPUPOJHON Cpelbl; OMACHOCTh
BO3/ICHICTBUS Ha KUBbIE OPraHU3MBI OIIPEIECTICHHBIX BEILIECTB.
Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN
Ha  pacTBOpHI, UCIOJIb3yEMBIE B ObITOBOMI W
ITPON3BOJICTBEHHOM JESATEIHbHOCTH YEIOBEKA

1,2

Tema 6.2.
HccnenoBanue
CBOICTB PacTBOPOB

OcHoBHOe cogepkaHue

IIpakTuyeckue 3aHATHS

Jlaboparopnas pabota «[IpuroroBneHme pacTBOPOBY.
[IpuroToBneHue pacTBOpoOB 3aJaHHOM (MaccoBol, %)
KOHIIEHTpAaLUU (c [IPAaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAaMH) U OIIPEICIIEHUE CPEIbl BOJHBIX PaCTBOPOB.
Pemenwne 3a1ay Ha IPUTOTOBIICHUE PACTBOPOB

1,2

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEePKAHME (COMEPKAHUE
MPHUKJIATHOT0 MOTYJIA)
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XumMuss B ObITY M TPOU3BOJACTBEHHOH [1€ATEJIbHOCTH

1,2

Paszgea 7. 8
yeJI0BeKa
Xumusi B ObITY B |OcHoBHOE cogepKanue 8
TIpOU3BOACTECHHON Teopernueckoe o0yueHue 4
ACATEIEHOCTH Hogeiime nocTkeHuss XMMUYECKON HAYKH U XUMUYECKOM
HeJoseka TeXHOJIOruu. Poilb XuMuu B 00eCIICUeHUN 3KOJIOTHUYECKOI,
SHEPTeTUYECKOW W THUIIEBON 0€30MacHOCTH, Pa3BUTHH
MeauuuHbl. IlpaBuna moucka M aHanM3a XHUMHYECKOU 4
nH(pOpMallUM W3 Pa3IUYHbIX HMCTOYHHUKOB (Hay4yHas U
yueOHO-Hay4dHas  JHUTepaTypa, CpPEACTBA  MacCOBOWM
nHpopmanuu, cetb HTEpHET)
IIpakTHYeckue 3aHATHSA
[Tonck u aHaNIM3 KEWCOB O NPUMEHEHUUM XHUMHUYECKUX
BEIIECTB u TEXHOJIOTUH C Y4YETOM Oymymei
npodeccHoHAbHON AESITETPHOCTH IO TeMaM: BaKHEHIne
CTPOUTEIIBHBIE MAaTepUalbl, KOHCTPYKLIMOHHbBIE MaTepUabl,
KpacKH, CTEKJIO0, KepaMHKa, MaTepuaibl sl 3JIEKTPOHUKH, 4
HaHOMaTepualbl, TEKCTWJIbHBIE  BOJOKHA, HCTOYHUKHU
DHEPTUM, OpPraHWYeCKUe U MUHEpaIbHBIC YIOOpeHUs,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUS.
3amura: [IpencraBineHue pe3yiabTaToB pEIICHUs KEHCOB B
(dbopMe MUHU-JIOKJIa/1a C Ipe3eHTaluei
Bcero 72
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3. YCJOBUSI PEAJIM3AIIMM  TPOIPAMMbBI  YUEBHOM
JAUCHUIIVIMHBI YII.09 XUMUA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

JIist peanu3anuy MPOTpamMMbl TUCHIUTIIUHBI JTOJDKHBI OBITH TIPETYCMOTPEHBI
CJIEYIOIIME CIEIUAIbHbIE MOMEUICHHs: Y4eOHbI KaOMHET XUMHUH W/HIK yuyeOHOU
XUMHUYECKOH JTab0opaTopuu.

O6GopynoBanne y4eOHOro ka0uHera (HArJIsiIHbIE TOCOOHUs): HAOOPHI
HIAPOCTEP>KHEBBIX ~ MOJEJNEH MOJIEKYJ, MOJEIU KPUCTAUIMYECKUX  PEUIETOK,
KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB W/MUJIN KOJUIEKIIUU MOJIUMEPOB; KOJIEKIIHS
TOPHBIX MOPOJ U MUHEpAJIOB, Tabiuia MenaeneeBa, yueOHbie GUIbMBI, [TU(POBHIS
o0Opa3oBaTeNbHbIE PECYPCHI.

Texnnueckue cpeacTtBa O00y4eHHsl: KOMIIBIOTEP C  YCTPOMCTBAMH
BOCIIDOMU3BEJCHUS  3BYKa, [PHUHTEP, MYJbTHUMEAHA-TIPOEKTOP C  DKPAHOM,
MYyJIbTUMEINMHASA JOCKA, YKa3Ka-NPE3ECHTEP Il IPE3CHTALMM.

OobOopynoBanue Jjadoparopuu ¥ padoYux MecT Ja0OPATOPMU: MEH3YPKH,
MUTIETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, MPEIMETHbIE U TTOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIs  KamlelbHbIX peakuuii, GuibTpoBanbHas Oymara,
MIPOMBIBAJIKH, CTEKJISTHHBIE TPOOUPKH, pPE3WHOBBIE TPOOKH, (oHapuku, HAOOD
PEaKTUBOB, CTEKJISHHBIC TMAJOYKU, ITATUBBI I MPOOUPOK; MEPHBIC IUIUHIPHI,
BOPOHKH CTEKJISIHHbIC, BOPOHKH JenuTeNbHble mnHapudeckue (50-100 mun), crynku
c mectukoM, ¢apdhopoBbie YalllKu, MUHIETHI, GUIBTPH OymMakHble, BaTa, Mapis,
YacoBbI€ CTEKJIA, AIEKTPOIUIMTKH, JTAOOpAaTOPHbBIE IITATUBBI, CIIMPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOP IJIsi TOJy4YEHHUs ra3oB (WJIM MPOOMpPKA C Ta300TBOJAHON TPYyOKOH),
JepKaTenu JJig TPOOUPOK, CKISIHKU AJI XpaHEHHs] pEaKTUBOB, Pa3/IaTOUYHbIE JIOTKH;
xumuueckue crakanbl (50, 100 u 200 mi); mmaTenu; TUHUETHI; TUTEIbHbBIE TIUIIIbI;
CEeKyHJOMEpHI (Taiimepsl), MmepHbie podupku (Ha 10-20 mur) 1 MepHbIe KOJIOBI (25,
50, 100 u 200 wmu1), BoasiHas OaHA (WU TEPMOCTAT), CTEKJSHHBIC MAJIOYKU;
KOHUYecKkue KoJobl Jyisi TuTpoBanus (50 u 100 mMi1); MHAMKATOPHBIE MOJOCKU IS
onpenenenus pH u ctanaapTHas MHAUKATOPHAS IIKAJIa; YHUBEPCAJIbHBIN UHAUKATOP;
nunetku Ha 1, 10, 50 mu (wnm mo3zaropsl Ha 1, 5 u 10 mut), Gr0peTKH 711 TUTPOBAHMS,
MeauuuHckue mmpuibl Ha 100-150 M, mabopaTopHble W/WIU aHATTMTUYECKUE BECHI,
pH-MeTpsl, cymmibHbIN mikad, u ap. 1adopaTtopHoe 000pya0BaHUE.

3.2. HudopmanuonHoe odecrevyeHue peasu3anun NporpamMmel

1.  Jns peanmuzanmu mporpamMmbl OMOIuoTedHbI (OHA 00pa3oBaTebHON
OpraHU3alMK JIODKEH MMETh TI€YaTHBIC W/WIU DJIEKTPOHHBIE 00pa3oBaTeIbHBIC U
WHOOPMAITMOHHBIE  PECypChbl, PEKOMEHIOBaHHBIC IS  HMCIOJB30BaHUS B

00pa30BaTEILHOM IPOIECcCe, HE CTapIlie 5 JeT ¢ MOMEHTA U3aHHS.
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2. Pexomennyembie Ie4aTHEIE U3IaHUS o peann3anuu
00111€e00pa30BaTeIHHOM JTUCHUATUIAHBI IIPEICTABJIEHBI B METOINYECKUX
PEKOMEHAIMSX 10 OpTraHU3alui O0ydICHUSI.

3.3. MHudopmammonHoe obecrnieueHrne 00yueHus
[lepeuenp y4eOHBIX W3IaHUN, HWHTEPHET — PECYPCOB, IOMOIHUTEIHHOU
JUTEPATYPBL.

OCHOBHBIC HCTOYHHMKH:

1.  Xwumus. TexHomorudeckuit mpoguiab: yueo. Al CTyICHTOB YUPEKICHUM
cpea. mnpod. oOpaszoBanus; l-e wuzganue, ['aOpuensn O.C., Octpoymor W.T'.,
OOmIecTBO ¢ OrpaHUYEHHON  OTBETCTBEHHOCTHIO (Opa30BaTEIbHO-U3IATEIHLCKHMA
LHEHTp «AKaaeMus»

2. Xwumusi. EcrtecTBeHHO-HayuHBI Tpoduib: yuebd. UIsI  CTYJIEHTOB
yapexaeHuil cpen. mpod. oopazosanus; 1-e uznanue, 'abpuensa O.C., OctpoymoB
WN.I'., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHI0O  OOpa3zoBaTeIbLHO-
U3JIaTeITLCKUH EHTP «AKaIEeMUs»

3. Xumusa. ba3oBelii  ypoBeHb: y4eOHUK JUIsI  0Opa3oBaTEIbHBIX
OpraHu3aluii,  pealu3ylonmx  o0pa3oBaTeIbHBIE  MPOTPAMMBI  CPEIHETO
npodeccuonansHoro obpaszoBanus; 1-e uzmanume/Pymsutuc I'.E., ®enpaman O.I./
Ak1moHepHoe o01ecTBO « AKImonepHoe oo1ecTBo «IIpocsemnienne»

4. Xumwus. TecTsl, 3a1a4M ¥ yNpaXKHEHUs: Y4eOH.ocoOue IJisi CTYJIEHTOB
yupexzaeHuil cpea. npod. oopazosanus/I'abpuensu O.C., JIvicoBa I'.I'., 1-e uznanue,
OOmIecCTBO ¢ OrpaHUYEHHON  OTBETCTBEHHOCTHIO (Opa30BaTEIIbHO-U31ATEIbCKHMA
LHEHTP «AKaaeMUsI»

5. Xumus. [Ipaktukym: yue6. mocobue st CTYACHTOB YUPEKICHUNU Cpe/l.
npod. obpazoBanus /I"abpuensa O.C., OctpoymoB W.I'., CnankoB C.A. u apyrue
non pex. ['abpuensina O.C.

6. Xwumwus: 0a30BbIA ypOBEHb: TPECHUPOBOYHBIC U MPOBEPOUYHBIE PAOOTHI:
ydueOHoe mocobue, pazpaboTaHHOE B KOMILUIEKTE ¢ YYEOHUKOM JIJIsl 00pa30BaTEIbHBIX

OpraHu3alWi, pealu3ylNMX  o0pa3oBaTeIbHBIC  MPOTPAMMEBI CpeIIHeTO
npodeccuoHanbHOro obOpaszoBanus, Panenkuit A.M., 1-e uzganue; OOIIECTBO C
OTpaHUYCHHOM OTBETCTBEHHOCTBI0O  OOpazoBaTeNbHO-U3MATEIBCKANA  IIEHTP
«AkageMus

JlonoJIHUTeIbHbIE HCTOYHUKHU
1. INabpuensn O.C. Xumusa. 10 xmacc. ba3oBblii ypoBeHb: yueO. st
ob1eo0pazoBar. yupexaenuit. — M., 2022.
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2. ['a6puensa O.C. Xumwms. 11 kmacc. ba3oBbiil ypoBeHb: yuel. ans
ob1reo0OpasoBar. yupexaeHuit. — M., 2022.

1. INabpuensn O.C. Xumus: aua  npodeccuid W CeHHAIbHOCTEH
texHuueckoro npoduisa: yuebnuk. / O.C. I'abpuensn, N.I'. OctpoymoB. — 4 us.
Crep.- M.: U3natenbckuil neHTp «Akanemus», 2021.

2. Tlabpuensn O.C. mnpaktukym 10 OOIIed, HEOPraHUYECKOM W
oprannueckoil xumuu: yue6. [locobue misa crynentoB cpen. [Ipod. Yuebd. 3aBenennii
/ O.C. I'abpuensia, .I'. Octpoymon, H.M. [lopodeera — M.,2020.
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4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA
JAUCHUIIJIMHBI YII.09 XUMUA

KonTpoiib

N OLCHKa pE3YyJIbTaTOB

OCBOCHUA

y4eOHOM  JUCHUIUIUHBI

OCYIICCTBIACTCS IPCIIOAABATCIICM B IIPOLIECCC ITPOBCACHUA ITPAKTUICCKUX 3aHATUN U

7abopaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBIMOTHCHUS OO0YYaIOIIUMHUCS

VH/IMBUIYaJIbHBIX 33JJaHHUH, TPOEKTOB, UCCIICIOBAHUN.

THNBI OLEHOYHBIX

Ne Monayas/Pasgen/Tema | Pe3yabTaT 00yueHust .
MeponpusATHIA
I | OcHOBHOE conep:kaHue
1 Pasznea 1. OcHOBBI @opuyposarr
0a30BbIe MOHATHA U
CTPOEHHS BellecTBa
3aKOHBbI XUMHUH
11 CrtpoeHue aToMOB CocraBnars xummnueckue (1.  Tect «CtpoeHue aTromosB
XUMHUYECKHX DJIEMEHTOB |(DOPMYIIBI COSTUHEHUH B |XUMHUYECKUX 3JIEMEHTOB u
U IPUPOJa XUMHUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOHN CBSA3U.
CBSI3U CTENEHbIO OKUCIICHUS 2. 3amaun  HaA  COCTaBJICHHUE
XUMHYECKUX JIEMEHTOB, |XMMHUYECKUX dbopmyn
WCXOJ5 U3 BAJIGHTHOCTH M |IByXaTOMHBIX COCIMHECHUI
AJIEKTPOOTPHUIIATEIHFHOCTH |(OKCHUIOB, CYIb()HI0B, THAPUIIOB
U T.OL).
3. 3amaHusg Ha HCIOJIbL30BaHUE
XUMHYSCKOMN CUMBOJIMKH u
Ha3BaHUM COCIMHEHU N o
HOMEHKJIATypEe MEXyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMUU Hu
TPUBUAJIBHBIX  HA3BaHUU A
COCTaBJICHHS XAUMHYECKHUX
bopmyn JIByXaTOMHBIX
COEAMHEHHI (oKCcuaoB,
Cynb(GUIO0B, THIPUAOB U T.OI.) U
IPYTUX HEOPTraHUYECKHUX
COCIMHEHMH OT/IEJIbHBIX KJIACCOB
1.2 [Iepnoanueckuit 3aKoH 1| XapaKkTepru3oBaTh 1. Tecr «Meramnuueckue /
tabauma J{. 1. XUMHYECKHE DJIEMEHTHI B |HEMETAJUIMYECKHUE CBOICTBA,
Menneneena COOTBETCTBHUHU C UX 3JIEKTPOOTPHULIATEIIBHOCTh u
MMOJIOKEHHEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B

XHMHYECKHX 3JICMEHTOB
.. MenneneeBa

COOTBECTCTBHUE C HUX JJICKTPOHHBIM
CTPOCHUCM W  TIOJIOKCHHEM B
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Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

[IEPUOAUYECKOU cucreme
XAMUYeCKuX  aaemeHtoB  J[.U.
Menneneesay.

2. [Ilpaktuueckue 3ajaHud Ha
YCTAHOBJICHUE  CBA3UM  MEXKAY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
9JIEMEHTOB U  MEPUOAMYECKUM
H3MCHCHUEM CBONCTB
XHMHYECKUX DJIEMEHTOB M HUX
COCIUHEHHH B COOTBETCTBHU C
MOJIOKEHHUEM ITepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJ]aHus Ha
XapaKTepU3aLnIo XUMHUYECKUX
aneMeHTOB: «MeTaueckue /
HEMETANINYECKUE CBOICTBA,
3JIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHUEM U TIOJIO)KEHHEM B
[IEPUOAUYECKOU cucreme
XAMUYECKHUX 3JIEMEHTOB
.. Menneneeay

Pa3zgen 2. XumMmnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabnas padora
«CTpoeHue BellecTBa U
XHMHYecKHe PeaKkium»

2.1

THIBl XUMUYECKUX
peaxkuuit

CocraBnsTh peakiuu
COCTUHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIUTEIHHO-
BOCCTaHOBUTEJILHBIE
peaxkuuu

1. 3amaun Ha  COCTaBJICHHE
YpPaBHEHUU pEaKInid:

- COEIMHEHMS, 3aMelleHNS,
pasnoxeHusi, 0OMeHa,

— OKUCJIUTEILHO-
BOCCTAHOBUTENIBHBIX PEAKIHMA ¢
HCIIOJIb30BaHHEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT Macchl
BEIllECTBA WJIK 00BEMA

ra3oB 10 U3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIH O00BbEMY
OTHOTO W3 y4YacTBYIOIIUX B
pEaKIuu BEIIECTB; PACYETHI
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Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

Maccel  (0OBEMa,  KOJWMYECTBA
BEIICCTBA) MPOJYKTOB PEaKIIHH,
€CIIM OJIHO W3 BEIIECTB HMEET

pUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M MOHHBIH
oOMeH

CocTtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa ¢
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3aganma Ha
MOJIEKYJISIPHBIX U
peakuuii ¢ y4acTMeM KHCIOT,

COCTaBJICHHE
MOHHBIX

OCHOBaHHU u colleit,

yCTaHOBJICHHUE U3MEHEHUS

KHUCJIOTHOCTH CPEJIbl

2. JlabopatopHas paborta "Tunsb

XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCcKHX
BelleCTB

HccaenoBath cTpoeHue u
CBOMCTBA
HEOpPraHuYecKuX
BellleCTB

KonTpoabHas padora
«CBoiicTBa HEOpraHu4ecKuX
BellecTB)

3.1

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHNYECKUe
BEIIIECTBA B COOTBETCTBUHU
C X CTPOEHUEM

I. Tecr «Homenknatypa wu

Ha3BaHUE HEOPraHUYECKUX
BEILIECTB UCXOs u3 1704
XUMHYECKOH  (OpMyNBl WK
COCTaBJICHUE XUMHYECKON
dbopMynbl HCXOHIS W3 Ha3BaHUS
BEIIECTBA [0 MEXIYHAPOJHOMU
W TPUBUAIBLHOU
HOMEHKJIAType».

2. 3amauym Ha pacyeT MacCOBOM
nonmd  (Macchl)  XHMMHYECKOTO
3JeMEHTa (coenuHeHuUs) B
MOJIEKYJe (CMECH).

3. Ilpaktuyeckue 3afaHusi IO
KJaccu(uKaluy, HOMEHKIAType U
XUMUYECKUM dbopmynam
HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.
4. TIlpakTtuueckue 3aJaHusd Ha
OIIpeeIICHIE XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCMMOCTH BHJIa XUMHUYECKOU
CBA3M M THUINA KPUCTALINYECKON

pelieTku

3.2

Dduznko-xuMuuecKue

YcranaBnuBaTh

1. Tect «OcobeHHocTr
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THunel 0LleHOYHBIX

Ne Monayas/Pazgen/Tema Pe3ysabTar 00y4yeHus .
MeponpusTHi
CBOMCTBA 3aBUCUMOCTH (PH3UKO- XUMUYECKUX CBOMCTB OKCHJIOB,
HEOPraHMYECKUX XUMHYECKHX CBOMCTB KHCIIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3agaHusg Ha  COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAJIIINYECKON C YY4acTHEM HPOCTBIX M CIO0XHBIX
peLeTKH HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJIIOB, HEMETAJUIOB U
aM(OTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT,
OCHOBaHMI u aM(pOTEPHBIX
THUIPOKCUIOB,  HEOPraHUYECKHX
COJIEM, XapaKTEepU3YIOIIUX  UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IlpakTuko-OpHMEHTUPOBAHHBIE
TEOPETUYECKHE  3aJaHMsl  Ha
CBOMCTBA u [OJy4YEeHUE
HEOpPraHUYECKUX BEIIECTB
3.3 Wnentudukanus Hccnenosath 1. IlpakTukO-OpuEHTHPOBAHHBIE
HEOPraHUYECKUX KaueCTBEHHbBIC PEAKIUU  |3aJaHUs 1o COCTaBJICHUIO
BEIIECTB HEOPraHMYECKUX BEIIECTB |XMMUYECKUX PEaKLIUN C ydyacTHEM
HEOPraHUYECKUX BEIIECTB,
UCIOJIb3YEMBIX TUISE ux
UICHTH(PUKAIIH.
2.JIaGopatopHas paborta:
“Unentuduxarms
HEOPraHUYeCKUX BEIIeCTB”
4 Pa3znen 4. Ctpoenne u |HUccaenoBats crpoerue u|KonrpoJsbHas padora
CBONCTBA cBoiicTBa opranuyeckux («Crpoenmne H CBONCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB
4.1 Knaccudukanms, Knaccudumnuponats 1. 3aganuss Ha CcOCTaBJICHHE
CTpOEHHE U OpraHMYeCcKHe BEIIECTBA B [Ha3BaHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHMI 110 TPUBUAIBHON MU

OpTraHUYCCKUX BCIICCTB

CTPOCHUEM

MEXKTYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYpE.
2. 3amaHust Ha  COCTaBJICHUE
ITOJIHBIX u COKPpAIIICHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEIIECTB

OTACJIBHBIX KJIACCOB.
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THunel 0LleHOYHBIX

Ne Monayas/Pazgen/Tema Pe3ysabTar 00y4yeHus .
MeponpuATHI
3. 3amaum Ha  oIpejaeieHue
MPOCTEHIIEH bopMyITBI
OpraHUYEeCKON MOJIEKYJbI, HCXOMs
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3amanus Ha cOCTaBJIEHUE
COCMHEHU I 3aBUCUMOCTH (PU3HKO- YpPaBHEHUU XUMHUYECKUX pEaKInid
XUMHUYECKHUX CBOMCTB c y4acTHEM OpraHUYECKHUX
OpraHWYECKHX BELIECTB OT |BEIIECTB HA  OCHOBAHMHM  UX
CTPOEHHUSI MOJIEKYJT COCTaBa U CTPOCHUSI.
2. 3agaHus Ha  COCTaBJIECHUE
YPABHEHUN XUMUYECKUX PEaKLHM,
WUIIOCTPUPYIOLINX ~ XMMHUUYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peakuuid u
TE€HETUYECKOMN CBA3U
OPraHWYECKHUX BEIIECTB pPa3HBIX
KJIaCCOB.
3. Pacuetnrie 3a7aun 1o
YPaBHEHMSIM PEaKLMH C ydacTHEM
OpPraHMYECKUX BEIIECTB.
4. JlaGopaTopHas pabota
“IIpeBpareHust OpraHUYEeCKUX
BEIIIECTB ITPX HarpeBaHuu"
4.3 Wnentudukanus Hccnenosath 1.IIpakTUKO-OpHUEHTHPOBAHHbBIE
OpPraHWYECKUX BEIIECTB, |KAUECTBEHHBIC PEAKIIMM  |3aJaHUS o COCTABJICHUIO
UX 3HAYECHUE U OpraHUYECKHUX XUMHUYECKHUX PEAKIHUN C ydacTHEM
PUMEHEHNE B OBITOBOW |COETUHEHHI OTACNBHBIX |OPraHMYEeCKUX BEIIeCTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIb3YEMBIX JUTSL ux
JEATEIIBHOCTH YEJIOBEKA uACHTUGUKAIMY B OBITY W
IIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas paborta:
“Unentudukanusi OpraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaCCOB™’
5 Paznen S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
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THunel 0LleHOYHBIX

Ne Monayas/Pasgea/Tema | Pe3yabTaT 00yueHust .
MeponpuATHI
NPOTeKAHUS XHMHYECKHX peakiui
XHMHMYECKHX peaKkuni

5 CKOpOCTh XUMHUUYECKUX | XapaKkTepru3oBaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE
peakuuii. XMMHUYECKOE |BIMSHUE KOHIIEHTPALUM  |TEOPETHUECKUE 3a/laHus Ha
paBHOBECHE pearupyromux BeUIecTB U |aHadu3 (PaKTOpoB, BIMAIONINX Ha

TEMIIEPATypbl HA CKOPOCTb |[M3MEHEHNE CKOPOCTU XUMHYECKON
XUMUYECKUX PEAKLUN peaKkuu. IIpakTuxo-
XapakTepus3oBaTh OpPHUEHTHPOBAaHHBIE 3a/laHUsl Ha
BIIMSIHUE U3MEHEHHUS IpuMeHeHne  npuHuuna  Jle-
KOHIIeHTpauuu Bemects, |lllarense JUTS HAaxXO0XJICHUS
peakLuu Cpeapl U HaIlpaBJICHUs CMELICHUS
TEeMIIepaTypsl Ha PaBHOBECHSI XUMHUYECKOU peaklNU
CMEIICHUE XUMUYECKOTO |M aHamu3 (HaKTOPOB, BIUSIOIINX
paBHOBECHS HAa  CMEUICHHME  XMMHUYECKOIO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepUCTHKAMU
6.1 ITonsarue o pacrBopax  |Paznuyars UCTUHHBIE . 3agaun Ha NPUTOTOBIEHHE
pacTBOpHI pacTBOpOB.
2.  IIpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JAEATEIbHOCTU
4eJloBeKa
6.2 Uccnenoanue cBoiicts |MccnenoBars (husnko- JlaGopatopHnast pabora
pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPoB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHNe NPHUKJIATHOTO MOAYJIS)

7 Pazmen 7. OuenuBarp nocJjencreusi|3amura keiica (¢ y4eTom
Xumus B ObITY U OBITOBOI U Oyaymeid  mpodeccuoHATbHOMI
MPOU3BOACTBECHHOMI NPOU3BOACTBEHHOM AesiTeJIbHOCTH)

AesITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
JeJI10BEKa ¢ MO3M LU

IKOJIOTHYECKOM
0€30IMaCHOCTH
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THunel 0LleHOYHBIX

Ne Monayas/Pazgen/Tema Pe3ysabTar 00y4yeHus .
MeponpusTHi
XuMmus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuetom  Oymymieid
MIPOU3BOCTBEHHOM OBITOBOH U npo¢eCcCuOHATBHON
JESITEIbHOCTH YeJIOBEKa |[TPOU3BOJICTBEHHOM NeSITEIbHOCTH)

JESITENLHOCTH YEI0BEKA C
MO3UIINH DKOJOTHYECKOH
0e30IacHOCTH

Bo3MoxHEBIE TEMBI KEHCOB:
1. Iloremmenme  KiIMMara U
BBICBOOOXKIEHUE ra3oBbIX
TUAPATOB CO JIHA OKEaHa.

2. byayiue marepuansl 1Jisl aBUa-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wmaTepuanbl s
COJIHEUHBIX OaTapeil.

4.  JlekapcTBa  Ha

PacTUTEIBHBIX MPENapaToB

OCHOBC
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