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1. OBIIIASI XAPAKTEPUCTHUKA IPUMEPHOI PABOYEHN
MPOI'PAMMBI OBIIIEOBPA3OBATE/JIBHON JUCHUILINHBI « XUMHUSI»

1.1. MecTo OMCHUMIUVIMHBI B CTPYKTYpe OCHOBHOM HPO(ecCHOHAIBbHOMI
o0pa3oBaTe/IbHOU MPOrPaMMBbI

O06uieoOpa3oBarenbHas AUCHUIUIMHA «XUMHUS» U3ydaeTcs Ha 0a30BOM YpOBHE B
o0uieo0pa3oBaTeNbHOM IMKJIE Y4eOHOro IjlaHa OCHOBHOW MpodecCHOHANbHOM
o0pa3oBaTeIbHOW MPOTpaMMbl  YKPYITHEHHBIX Trpymnn crnenuanbHoctu  15.02.16
TexHon0russ MalMHOCTPOESHUSI.

1.2. llesn u IiIaHWpyeMble pPe3yJbTaThl 0CBOEHHUS UCHMILIHHBI

1.2.1. Hean u 3agaum AUCUMIJIMHBI

@OpMHUPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHYECKOM COCTABIIAIOLIEN
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA KAK OCHOBBI NPUHATHS PEIICHUN B )KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYallUsX, OTBETCTBEHHOI'O IMOBEJIEHUS B IPUPOIHOI Cpefe.

3agauM AMCUHUILIMHBI:

1) cdopmupoBaTh TNOHHMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHX
IIPOLIECCOB UM SIBJICHUM B OKPYXKAIOLIEW Cpele, LEIOCTHOM HAay4YHOM KapTHHBI MUpa,
B3aMMOCBSI3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJIATh (POPMYNIbI HEOPTaHMUECKHMX M OPraHuYeCKHX
BEUIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH
pPE3yJIbTaThl XUMHYECKUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HAaBBbIKU IIPOBEICHUS MIPOCTEUIIINX XUMHUYECKUX
AKCIIEPUMEHTATLHBIX UCCIIEIOBAHUHN C COOJIIOICHUEM TIPaBUII O€30MaCHOr0 OOpaIeHus
C BEIIECTBaMU U JaOOPaTOPHBIM 00OPYIOBAHUEM;

4) pa3BUTb YMEHMS UCIOIb30BATh HHPOPMALIMIO XUMHUUYECKOTO XapaKTepa u3
pa3IMYHbIX HCTOYHHUKOB,;

5) copmupoBaTh yMEHUS IPOrHO3UPOBATH MTOCIEACTBUS CBOEH JESTENbHOCTU U
XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh HOHUMAHNE 3HAYUMOCTHU JOCTHKEHUM XMMUUECKON HAYKU U
TEXHOJIOTUH JIsl pa3BUTHS COMAIILHON M TIPOM3BOJICTBEHHOM chep.



1.3. PexomMeHayemoe KOJIMYECTBO YACOB HA OCBOCHHE NIPOrPAMMBbI M CLHMILIMHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3Kku oOydJaromierocsi 72 daca, B TOM YHUCTIE:
TEOpEeTUUECKOro ooyuenus 44 qacos

MPAaKTUYECKUX 3aHITUHN 24 yacoB

caMoCTOATENbHAs BHEAyJUTOpHas pabora 4 yac



2. CTPYKTYPA U COAEPKAHUE
OBIIIEOBPA3OBATEJIbHOM JUCHUILIUHBI « XUMUST»

2.1. O0beM AUCUHMIIMHBI U BUABI y4eOHOH padoThI

Bup yueOHol padoThI

Oovem uacos

1 cemecmp 2 cemecmp
MakcumaJjibHasi ydeOHasi Harpyska (Bcero) 36 36
Oos3aresbHaA ayJAuTOpHAasA yueOHast 34 34
Harpyska (Bcero)
B TOM YHCJIE:
JIEKITUHA 24 20
MIPAKTUYECKUE 3aHATHS 10 14
Dopmbl NPOMENCYMOUHOU ammecmayuu Jlupepenyu-
POBAHHBIU
3auem
CamocrosiTesibHasi BHEAYIMTOPHAs y4eOHas 2 2
HArpy3ka (Bcero)




2.2. TemaTu4eckuii IUIaH U CoAePKAHUE TUCITUILIHHBI

Ypoeens
HaumeHnoBanue Coaep:xanue yueOHOro MmaTepuaJia, JJabopaTtopHble U MPAKTHYeCKHe PadOThl, CAMOCTOSITEIbHAS Oo0bem
pa3aesioB U TeM padoTa obyuaumxcs, KypcoBasi paéoT (IPoeKT) (eciu npedycmompensi) 4acoB ocm;enu
1 2 3 4
Pa3pea 1. Opranuyeckasi XuMus 34
Tema 1.1. Coaep:xanue yueOHOro MmaTepuasa 2
OcHoBHble ousiTHs | 1 [Ipenmer opranuueckoil xumuu. [IpupoaHbIe, UCKYCCTBEHHBIE W CHHTETHYCCKHE OPraHUYECKUE 2 1
OpraHuyYecKoi BeniecTBa. CpaBHEHNE OPraHMYECKUX BEIIECTB C HEOPraHUUECKUMHU. Teopusi CTpOEHUsI OPraHUYECKUX
XUMHU U TEOpU s coequnenuii A.M. bytiepoBa. OCHOBHBIE ITOJIOKEHUSI TEOPUU XUMHYECKOT 0 cTpoeHusi. 3omepus u
CTPOEHUS nu30Mepbl. XuMU4YecKkue (PopMysibl U MOAEIM MOJEKYN B opraHuyeckorl xumuu. Knaccudukanus
OpraHuYecKux opranndeckux BemiecTs. Kinaccugukaiys BemecTB Mo CTPOSHHUIO YTIIIEPOJHOTO CKeJieTa U HaJIH4 U0
CcoeIMHEeHU byHKIMOHAIBHBIX Tpyni. ['omonoru u romonorus. Hauana nomenknatypsl [IUPAC. Knaccuduxanus
peakuuii B opraHuyeckod xumuM. Peakuuu npucoenuHeHus (THMAPUPOBAHUS, aJOr€HUPOBAHUS,
TUPOTaJIOreHUPOBAHUS, TUApaTalun). Peakuun OTLLEIICHUS (meruapupoBaHus,
JETUIpOTajior eHUPOBaHUs, Ieruipatanun). Peakiuu 3amemenus. Peakiiuu nuzomepusammi.
IIpakTHuyeckoe 3aHsiTHE 2 1
[IpoBepka 3naHuii oOyvaromuxcs mo Teme 1.1. 3HaHWe OCHOBHBIX MOJIOKEHUI Teopun byTiepoBa, ymeHnue
MOCTPOEHUST YTIIEPOJHBIX CKEJIETOB Ha MPUMEPE MPOCTHIX YIJIEBOIOPOJOB M MX MPOU3BOJHBIX. YMEHHE
OTPENENATh TUIIBI THOPUIN3AIIMN aTOMOB yTiiepoJia, HAIUYKe MU - U CUTMa- CBSI3EH B CTPYKTYpHOU popmyiie
OpPraHUYEeCKOro BEIIECTBA.
Tema 1.2. Conep:kanue y4eOHOIro MaTepuajia 10
Yraesoaopoast u ux |1 AnkaHbl. AJIKaHbl: TOMOJIOTUUECKUH PsiZI, U30MEPHUS U HOMEHKJIATypa aJKaHOB. XMMHUYECKHUE CBOMCTBA 4 1
NPHUPOHBbIE alKaHOB (METaHa, 3TaHa): TOpPEeHHue, 3aMelleHre, pa3lioKeHue, 1eruapupoBanue. [IpumMenenne ankaHoB
HCTOYHUKHU Ha 0CHOBE CBOMCTB. [Ipoieccs mpomblIeHHON epepaboTku HeGTH: KpeKuHT, pudopmunr. OKTaHOBOE
YHCII0 OEH3WHOB U I[E€TaHOBOE YK CJIO0 AU3EIBHOr0 TOIInBa. KokcoxXxumuueckoe mpou3BOICTBO U €T0
MPOAYKITHSL.
Peimenue sxcriepuMeHTalbHbIX 3a/1a4
2 AJIKeHbl. DTUJIEH, ero InojydeHue (AeruapupoBaHUEM HTaHa, ACMOJIMMEpU3allUueid TMOJUITUIICHA). 1
l'omonmornueckuii psi, ©30Mepus, HOMEHKJIATYpa alKEHOB. XMMHUUYECKUE CBOMCTBA dTUJIEHA: TOPEHUE,
KayeCcTBEHHbIE peakiuu (oOeciBedrMBaHUE OPOMHOW BOJBI M pacTBOpa MEepMaHTaHATa Kaus), 4

rujpartauus, noaumepusanus. [[pumenenne 3TriieHa Ha OCHOBE CBOMCTB. J[ueHbl u kayuyku. [ToHsTHE
0 JMEHaX KaK YIJIEBOAOpPOAAax C ABYMS ABOMHBIMH CBSI3SIMU.  CoOnpsiKEHHbIE AUEHBl. XUMHYECKHE




cBoiicTBa OyTaauena-1,3 u u3onpeHa: odecBeunBaHNEe OPOMHON BOJBI U MOJTUMEPH3AIUS B KAYUYKH.
Harypanpuplii U cuHTeTHYECKHME Kaydyyku. Pe3umnHa. AnkuHbl. AnetusieH. XUMHUYECKHE CBOMCTBA
alleTHJICHA: TOpPEeHHE, 00ECIIBEYMBaHNE OPOMHOM BOJIBI, TPUCOCTUHEHUE XJIOPOBOIOPOA U TUApATALIUS.
IIpumeHeHure aneTniieHa Ha OCHOBE CBOMCTB. MeKKiiaccoBasi U30MEPHS C AJIKaIMEHAMMU.

Apenbl. ben3on. XuMmuueckue cBoiicTBa O€H301a: TOPEHUE, PEaKIIMK 3aMeleHHs (TraJoreHupoBaHue,
HUTpoBaHue). [[puMenenmne 0eH301a Ha OCHOBE CBOWCTB.

HpaKanecmle 3AHATHUSA

1

[IpenenbHble yriieBogopoabl. AnkaHbl. XMMHUECKHE U (U3NIECKUE CBOWCTBA, IOJYUYEHHE.

Here}IeJ’IBHBIC YIiaeBoaAoOpoOaAbl, XUMHUYICCKUC U (1)I/ISI/I‘ICCKI/IC CBOﬁCTBa, IMMOJIyUCHHUC.

ApomaTHdecKue yrieBoI0poabl Ha MpuMepe OeH30J1a U ero MPOCTEHIINX TOMOJIOroB. XUMUYECKHE U
(uznyeckue cBOKWCTBA, NOJyYEHHE.

Tema 1.3.
Kucsopoacoaep:xai
He opraHuyeckKmne
coeIMHEHHS

Cojep:kanue yueOHOTro MaTepuajia

=)

1.

Cruprel. [Tonyuenue sTanona 6poKeHUEM TIIFOKO3bI U THIpaTaliel TuiieHa. [ uapokcuibHas rpynmna
KaKk (QyHknuoHanpHas. [loHsTHE O TpeAeNbHBIX OJHOATOMHBIX CIHPTAaX. XUMHYECKHE CBOMCTBA
ATaHOJIA: B3aUMOJICHCTBUE C HATpPHEM, O0Opa30BaHUE MPOCTHIX U CIOKHBIX 3(UPOB, OKUCICHHE B
anpaerua. llpuMmeHeHue 5TaHOIAa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro MOCIEACTBUS H
NpERYNPEKICHHUE. [ TMIEPUH KaK MPENCTABUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakius Ha
MHOI0aToMHble cnupThl. [IpuMmeHenue rimiepuHa. @eHon. PU3MUECKME U XMMUYECKUME CBOMCTBA
(denona. B3aumMHoe BIUSHIE aTOMOB B MOJIEKYJIe (DeHOIAa: B3aMMOACHCTBHE C THUIPOKCHUIOM HATPHS U
a30THOM kucnotoil. [Ipumenenune ¢eHosa Ha OCHOBE €ro CBOMCTBA

Anbaerunpl. [ToHsTre 00 anpaeruaax. AjbJeruaHas rpymmna kak (GyHKIHOHaIbHas. PopManbaerua u
€ro CBOMCTBA: OKUCJIEHUE B COOTBETCTBYION[YIO KMUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUM CITUPT.
[Tony4yenue anberu0B OKMCICHUEM COOTBETCTBYIOIIMX CIUPTOB. [Ipumenenue popmanbieruaa Ha
ocHoBe ero cBoicTB. Kap6oHossie kucnoTsl. [londaTue o kapOoHOBbIX KucnoTax. KapOokcuiabHas rpynna
KaKk (QyHkuoHanbHas. ['omMonmornueckuil psifi MpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyuenune kapOOHOBBIX KUCJIOT OKUCIICHHEM aJIbJICTU0B. XUMHYCCKUE CBOMCTBA YKCYCHON KUCIIOTBI:
o0I1Me CBOMCTBA C MUHEPAIIbHBIMU KM CJIIOTAMHU U PeakIuu dTepuukanuu. [IppumeHeHne ykcycHou
KHCJIOTHI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE KMCIOTHI HA IPUMEpE NaJIbMUTUHOBOW U CTEAPUHOBOII.

IIpakTHYyeckue 3aHATHS




1. Xumuueckue U GpU3NIECKUe CBOWCTBA CIUPTOB (OKHUCIICHHE CIIUPTA B alIbJIETU]I, TOJIy4EeHU e TIUIepaTa
M€JI1, TUTPOCKOITMYHOCTH );

2. Xumuueckne U (PU3UYECKHE CBOMCTBA albIETHUIOB (peakuusi CepeOpsHOTO 3epKajia, OKHUCIICHUE
aJNbJIETUIOB B KUCIIOTY € moMoIbto ruapokcuaa meau (I1));

3. CBoiicTBa YKCYCHOW KHCIIOTHI (B3aUMOICHCTBHE C METAINIAMHU, C OCHOBAHUSIMH, C COJISIMH, OTHOIICHHE K
WHJUKATOpaMm);

Tema 1.4 Coaepaxxanue y4e0HOIo MaTepuajia 4
Azorcoaep:kamue | [Tosmmepsnl. benku u momucaxapuibl Kak OMOTIOTMMEDHI. 4
OpraHv4eckKme ILnacTmaccel. [lonyyenne nonuMepoB peakuyen MoauMepr3aluu 1 MOoJUKOHAeHcaluu. TepMoniacTuuHbIe
COCAMHEeHHUS. Y TEPMOPEAKTUBHBIE IIIacTMacchl. [IpencraBurenu nimacTMacc.
Hosumepsl Bonokna, nx knaccudukanus. [loaydenne BogokoH. OTneabHbIE TPEICTABUTENN XUMUYECKUX BOJIOKOH.
IIpakTHuyeckoe 3aHsiTHE 2
1. O6mee nonumanne BMC: knaccudukanuu, cnocobax nonydeHus, Gu3nko-MexaHu4ecKre CBONUCTBA,
COCTOSIHUS, XMMUYECKHE CBOMCTBA, TPUMEHEHUE.
Paspnea 2. O01as 1 HeOprauuyecKass XuMms 34
Tema 2.1. OcHoBHble | Coaeps:kaHue Yy4eOHOT0 MaTepHaia 2
MOHATHSA U 3AKOHBI OcHoBHbIe MOHATHA XuMHMM. BemectBo. Atom. Monekyna. XUMUYECKUN 3JIE€MEHT. AJUIOTPOIHUS.
XUMHUH [TpocThie U cnoxkHbIE BenecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTaB BEN[ECTB. X MMUYECKHE 3HAKH 1
1 popmyiel. OTHOCHTENBHBIC aTOMHAsI U MOJICKYJIsipHast Macchl. KommuecTBo BemecTna.
OcHOBHbIE 3aKOHBI XUMMH. 3aKOH COXpPaHEHHUsI MaCcChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEILIECTB
MOJIEKYJIIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.
PacueTHble 3a1a4M Ha HAXOXKEHUE OTHOCUTEIbHON MOJIEKYJIIPHON MACChl, ONPEAEICHUE MACCOBOM JOJIU
XUMUYECKUX 3JIEMEHTOB B CIIOKHOM BELIECTBE.
Hepunonunueckuii 3akon .. MenaeneeBa. Otkpoitue J[.1. Menaeneesbim [lepuoguyueckoro 3akoHa.
[Teprogmyecknii 3axoH B popmynupoBke /.M. Menaeneena. 1

[lepronuyeckas Tabnuila XUMHUYECKUX DIIEMEHTOB — Tpaduueckoe OTOOpaKeHUE MEePUOIUIECKOTO
3akoHa. CTpyKTypa MEepHOAMYECKOW TaOJMIBI: MepHoabl (Majibie W OOJbINue), TPyNmbl (TJIaBHAS U
moOoYHas ).

Crtpoenue atoma u nepuoaudeckuii 3akon .. MenageneeBa. AToMm — ciokHas vactuua. fAnpo
(TIpOTOHBI M HEUTPOHBI) U ANNEKTPOHHAS 000104Ka. 30TOmbl. CTpOeHUE SIEKTPOHHBIX 000JI0UEK aTOMOB
AIIEMEHTOB MajblX MepromoB. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0OJI0UEK aTOMOB JJIEMEHTOB
OONBIINX TEPUOAOB (TMEPEeXOAHBIX 2IeMeHTOB). IloHsTne 00 opOutansx. s-, p- u d-OpOurany.

DJIEeKTPOHHBIE KOH(HIypallMd aTOMOB XHMHUYECKHX 3yeMeHTOB. CoBpeMeHHas (opMyIupoBka

10



HEPHOJMUECKOro 3aKOHA. 3HaYEHHE MEePUOANYECKOr0 3aKOHA U MEPHOANYECKON CUCTEMbI XUMUYECKUX
anemenToB [[.M. MenpeneeBa s pa3BUTHSI HAYKH M IOHUMAHMSI XMMHYECKOW KapTHHBI MUpa.

Tema 2.2.
CTpoeHue BemecTna

Coaep:xxanne y4eOHOro marepuasna

[\8)

HNonnas xumuueckas cBsi3b. KaTnoHbl, UX 00pa3oBaHue U3 aTOMOB B PE3yJIbTATE MPOIECCa OKHCIICHHUS.
AHUOHBI, ©X 00pa30BaHME U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTaHOBIEHUs. FIOHHAas CBsI3b, KaK CBS3b
MEXy KaTHOHAMU M aHHOHAMH 32 CYET JIEKTPOCTATHYECKOTo MpUTsHKeHus. Kiaccuukais noHOB: 10
COCTaBy, 3HAKY 3apsija, HAJIMUYUIO THAPaTHON 000s10uky. MoHHbBIE KpHuCcTaiuMueckue pemeTku. CBolicTBa
BEILIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBanenTHasi xumuuyeckasi cBsizb. MexaHu3M 00pa3oBaHUsl KOBAJCHTHOW CBsI3U (OOMEHHBIN U
JOHOPHO-AKILIETITOPHBIN). DJIEKTPOOTpHIIATeNbHOCTh. KoBasleHTHbIE MOJSIpHAs U HEMoJsApHasi CBSI3U.
KpatHocTh KOBaneHTHOW cBsi3u. MoJeKkyssipHble U aTOMHbBIE KpHCTauinueckue pemierku. CBoiicTBa
BEILIECTB C MOJIEKYJISIPHBIMU U @TOMHBIMH KPHU CTAJUIMYECKUMHU PELIETKaAMU.

MeTtainyeckas cBsi3b. MeTauueckass KpUCTaINIMYECKas pelIeTKa U MeTauInyecKasi XuMHYecKas
cBsA3b. DHU3MYECKHUE CBONCTBA METAIIIOB.

ArperaTHble COCTOSIHUSI BellleCTB H BOJIOPOIHAs CBA3b. TBepoe, )KUIKOE U ra3000pa3HOE COCTOSHUS
BewecTB. [lepexoa BeuiecTBa U3 OAHOI0O arperaTHOro COCTOSIHUSA B Apyroe. Bogopoanas cBsizb. Hucteie
BelecTBa u cmecu. [lonsatue o cMecn BeniecTB. ['omorenHsie U rereporeHssle cmecu. CoctaB cMecei:
00bEeMHas U MaccoBast 10JIM KOMIIOHEHTOB CMECH, MaccoBas A0JIs TpUMeceii.

JucnepcHbie cucteMsl. [lonarue o aucnepcHoii cucreme. JlucnepcHas ¢a3a u 1UCIepcHOHHAs Cpesa.
Knaccudukanus nucnepcHbix cucteM. [ToHATHE O KOMIOUIHBIX CHCTEMaX.

[\

Tema 2.3.
Boaa. PacTtBopbl.
DJIeKTPOJIUTHYECKA
sl JUCCOLMALIH S

Coaep:xanue yaeOHOro marepuasia

=

1

Bopna. PactBopsl. PactBopenue. Boga kak pactBopurens. PactBopumocTs BemecTs. HacblmeHHBIE,
HEHAaCBIIIEHHbIE, IEPECHIIIEHHbIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH I'a30B, KUIAKOCTEH U TBEPABIX
BEIIECTB OT Pa3JIMYHbIX (PAKTOPOB.

MaccoBast 107151 paCTBOPEHHOI'0 BELIECTBA. JJIEKTPOJUTHYECKAsl AUCCOUMALMSA. DJIEKTPOJUTHl U
HERJIEKTPOJIMTBI. DJIEKTPOIUTHYECKAS TUCconMannsg. MexaHu3Mbl 21EKTPOJIUTUYECKON JUCCOLUALUU JIs
BELIECTB C PAa3JIMYHBIMU TUIIAMHM XUMHUYECKOH CBs3U. ['MIpaTHpOBaHHBIE U HETMIPATHPOBAHHbBIC HOHBI.
CreneHb 3J€KTpOIUTHYECKON auccounanuu. CuiibHbIe U c1alble 31eKTPOoIUThl. OCHOBHBIE IOJ0KEHUS
TEOPUH JIEKTPOIUTUUECKOHN Aucconranuy. KuciaoTel, OCHOBaHUS U COJIU KaK 3JIEKTPOJIMUTHI.

I'unponu3 kak oOMeHHBIN mporecc. HeoOpaTUMBbIA THIPOIN3 OPraHUYECKUX M HEOPraHUYECKHUX
COCIMHEHUU U €r0 3HaUYCHHE B IPAKTUUECKON IESITEIBHOCTH YEI0BEKA
OOpatuMelil TraAposN3 cotiel. [IpakTudyeckoe mpuMeHeHue rupoiu3a. CTymeHYaThIi THIPOIIU3.
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IIpakTHYyeckue 3aHATHS

1. Peakiiuu moHHOT0 OOMEHA
2. 'maponu3s coseit (Bce TUTIBI THAPOJIN3a, PEaKIns Cpelibl)

Tema 2.4.
XumMuuyeckue
peakuuu

Coaep:xxanue y4eOHOro marepuasna

1.

Kaaccupukanusi XuMu4ecKux peakuuii. Peakunn coeqnHeHus, pa3ioxKeHUs, 3aMeleHus, 0OMEHa.
Kartanmutnyeckue peakunu. OOpaTuMble W HeoOpaTHMbIE peakluu. ['OMOreHHble M TeTepOoreHHbIe
peakuuu. DK30TepMHUYECKHE U YHIOTEPMUYECKUE peakuuu. TemnoBoi 3pdeKT XuMnie cKkux peakiuui.
TepmoxumMuyeckue ypaBHEHUS.

CxopocTb XuMHYeCKHX peaknui. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEaKIUi. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKUX PEAKIUI OT pa3IMYHbIX (PAKTOPOB: MPUPOABI PEArUPYIOLUIMX BEIIECTB, UX KOHLIEHTPALIUH,
TEMIIEpaTypbl, TOBEPXHOCTU COINPUKOCHOBEHHUS M MCIOJIb30BaHUSA KaTaln3aropoB. OOpaTuMocTb
XUMHUYECKUX peakiuil. O0paTuMble U HEOOpaTUMBbIE peaKIIMU. XUMHUUECKOE PaBHOBECHE U CIIOCOOBI €ro
CMEILEHUS.

OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE PC€aKIIuA. Crenenb okuciaeHus. OKMCIUTEIL U BOCCTaHOBJICHHE.
BoccranoButens, u okucieHue. MeToj QJICKTPOHHOI'O Oaranca JJIA COCTaBJICHU S ypaBHeHI/Iﬁ
OKHUCJIIUTCJIIBHO-BOCCTAaHOBUTCIIBHBIX peaKuHﬁ.

Tema 2.5.
Kaaccupuxanus
HEOPraHm4YecKux
coeMHEHUH U UX

CBOJiCTBa

Coaep:xxanne y4eO0HOro marepuana

1

Metamabl. OcOOCHHOCTH CTPOCHUS aTOMOB W KpUCTaioB. Du3nuecKre CBOWCTBA METAJLIOB.
KJ'IaCCI/I(bI/IKaIII/ISI MCTAJJIOB 11O pPa3JIMYHBIM IIPpU3HAKaM. XUMHYecKHe CBOWCTBA METANJIOB.
DIEKTPOXUMUYECKUI Psifl HANPsDKeHW MeTaiuioB. Metamtotepmus. OOmue crnocoObl MOTydeHUs
MetasuioB. [Torsatue o Meraiutypruu. [Ilupomeramnyprus, THAPOMETAIULy PrUsl U 3JIEKTPOMETAILTYPIHsl.
CraBbl YCPHBIC U IBECTHDBIC.

Hemetanabl. OcobeHHOCTH CTpOeHUs aTOMOB. HemeTtasibl — mpocThie BelecTBa. 3aBUCUMOCTb CBOMCTB
raJIoreHOB OT UX moniokeHus B llepumonuyeckoil cucreme. OKUCIUTENbHBIE U BOCCTAaHOBHUTEIBHBIE
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IIOJI0KEHHS B pAAY SJICKTPOOTPUIATCIIBHOCTH.

~

Oxcuabl U ux cBoiicTBa. Coneodpaszyomme U HecosieoOpasyromme okcuabl. OCHOBHBIE, aM(OTEPHBIE U
KHUCJIOTHBIE OKCUBI. 3aBUCHMOCTb XapaKTepa OKCHJIa OT CTEIIEHU OKUCIIEHUs 00pa3yIolLero ero Merasuia.
XuMHuecKkre cBoicTBa okcuoB. [lonydyeHne okCumoB.

Kucaorel m ux cBoiicTBa. KucoThl Kak 3JIGKTPOJIMTHI, X KJIACCH(PHUKALIMS 110 Pa3INYHBIM ITPU3HAKAM.
XUMHUYECKHE CBOWCTBA KHCJIOT B CBETE€ TEOPUHU DIICKTPOJUTHUECKOW auccoruanuu. OcoOeHHOCTH
B3aMMOJICH CTBHS KOHIIEHTPHUPOBAHHON CEPHOW M a30THOM KUCIOT ¢ MeTajimaMu. OCHOBHBIE CITOCOOBI
MOJYYEHUSI KACIIOTHI.
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4 | OcHoBanusi U uX cBoiictBa. OCHOBaHMS KaK 3JIEKTPOJUTHI, UX KiacCHU(HUKAIUS MO Pa3THYHbIM
Nnpyu3HaKaM. XMMHUYECKUE CBOWCTBA OCHOBAHUW B CBETE TEOPUU BJICKTPOIUTUUYECKON IUCCOLHAIINU.
PazyiokeHne HepacTBOPUMBIX B BOJIe OCHOBaHMI. OCHOBHBIE CIIOCOOBI MOJYUYCHUs OCHOBAHUH.

5 | Coam n ux cBoiicrBa. Conu Kak 37eKTpouThl. COoNM CpelHHe, KUCIbIE U OCHOBHBIE. XHMHYECKH
CBOMCTBA COJICH B CBETE TCOPHH DJICKTPOIUTHUECKON quccorranui. CrocoObl MOTydeHHs! COeH.
I'maponus conent.

6 I'eneTn4yeckas cBsi3b HCOPraHUMY€CKHUX BCIICCTB.

ITpakTHYyecKkue 3aHATHS

10

1. Xumudeckue cBOMCTBA METAJIJIOB.
2. XUMHUYECKHE CBOWCTBA OKCHUIOB
3. Dnektponu3 coneit

4. Peakuimy MeTaajaoB C KUCIOTAMH
5. T'maponus coneit

JAnddepeHnupoBanHblii 3a4eT

Bcero:

68
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3. YCJIOBUSA PEAJIM3ALIUUA ITPOT'PAMMBbI
OBIIEOEPA3OBATEJIBHON JUCHUIJIUHBI

3.1. TpedoBaHUsI K MUHMMAJIBHOMY MATepPHAJIbHO-
TEXHHYECKOMY 00ecIe4eHn 0

Jns peanmzanuu OporpaMMbl JUCHUIUIMHBI JIOJDKHBI  OBITH TPEIYyCMOTPEHBI
CIICIYIOIINE CICIMAIbHBIC TTOMEIICHUs: YYeOHbIH KaOWHET XMMUU W/WIM Yy4eOHOM
XUMHUUYECKOM J1abopaTopuHu.

O6GopynoBanue yuyeOHOro KaOuHera (HarJsiAHbIE TMOCOOUsN): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENEd  MOJIEKYJ, MOJEIM KPUCTAUIMYECKUX  PELIETOK,
KOJUTIEKIIMH TIPOCTBIX U CJIOHBIX BEUIECTB W/WIIM KOJUICKIIUH TOTMMEPOB; KOJUICKITUS
TOPHBIX MMOPOJ U MHUHEPANIOB, Tabnuia MeHaeneeBa, yueOHble (UIBMBI, ITU(PPOBHIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa O00y4eHHMSl: KOMIBIOTEp C  yCTpoicTBaMu
BOCIIPOM3BEACHUS  3BYKa, TMPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  DKPAHOM,
MYJbTUMEIMAHAS TO0CKA, YKa3Ka-IIpe3eHTEP sl Tpe3eHTaIUH.

Oo6opynoBanue Jjadoparopuu W padoyux MecT Ja0OpaTOpUM: MEH3YPKH,
MUTETKN-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOM, JIYIbI, IPEIMETHBIE U MOKPOBHBIE
CTEKJIa, MJIAHIIETHI JJIs KaleJlbHbIX peakiui, (uabTpoBajibHas Oymara, MpOMbBIBAJIKH,
CTEKJISIHHbIE TMPOOMPKH, PpE3UHOBBIE NPOOKH, (POHAPUKH, HAOOpP PEAKTHBOB,
CTEKJISTHHBIE TAJOYKH, INTAaTUBBI [JIs1 MPOOMPOK; MEpHBIC IMUIMHAPHI, BOPOHKH
CTEKJIIHHBbIC, BOPOHKM JieNuTeNbHbIe UuauHapudeckue (50-100 wmut), crynmku ¢
NECTUKOM, (apdopoBble YalIKK, MUHUETH, (GUILTPbl OyMa)KHbIE, BaTa, MapJid,
YacoOBBIE CTEKJIA, DJICKTPOIUIUTKU, JabOpaTOpHBIC IITATUBBI, CIIUPTOBBIC TOPEIKU,
CIIUYKH, TIPUOOp JJIA TOJYyYeHHUsS Ta30B (WM MPOOMpKa C Ta300TBOJHON TPYOKOH),
JiepKaTenu Uil TPOOUPOK, CKIISTHKU JIJISi XpaHEHHUS] PEaKTHBOB, pa3fdaTOUYHbIE JIOTKH;
xumuueckue crakanbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTEIbHbBIC UG,
CEKYHJIOMEpHI (TaliMepbl), MepHbIe TpoOupkH (Ha 10—20 Mi1) u MepHbIe KOJIOBI (25, 50,
100 u 200 mm), BomstHast OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJOYKH; KOHMYECKUE
K0J10b1 /Uit TUTpoBaHus (50 u 100 mut); MHAUKATOPHBIE MOJTOCKU s onpeneneHus: pH
U CTaHJApTHAsl MHJWKATOpHAs IIKaJla; YHUBEPCAIbHBIN MHIUKATOP; MUIeTky Ha 1, 10,
50 mn (wnmm go3aropel Ha 1, 5 u 10 M), GIOpeTKH ISl TUTPOBAHUS, MEAMIIMHCKUE
mmpunbl Ha 100-150 M7, mabopaTopHble W/ WM aHAIUTHYECKUE Bechl, pH-MeTpsi,
CYIIWJIbHBIN 1IKad, U Jp. 1abopaTopHOEe 000PYT0BaHHUE.

3.2. UupopmanmoHHoe odecreyeHre peajin3alu nporpamMmmbl

1. Jlna peanmuzamuu mporpamMMmbl OuUOIMOTEYHBIN (QoHJ 00pa3zoBaTeIHLHOM
OpraHM3alluy JIOJDKEH HMMETh I€YaTHhIE W/WIA JJIEKTPOHHBIE 00pa30BaTelIbHBIE U
WH(DOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHbIE  JJii  HUCIHOJb30BaHUS B
o0pa3oBaTEIbHOM MPOLIECCE, HE CTapIIIE 5 JIET ¢ MOMEHTA U3JJaHus.
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2. PexomeHnyeMble TeUaTHbIC U3AaHUS 110 pean3alu o011e00pa3oBaTeIbHON
JTUCHMIUIMHBI TIPEJICTABICHBl B METOJUYECKUX PEKOMEHJAIUAX I10 OpraHu3aliu

Oo0y4eHUs.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOEPA3OBATEJBHON JUCIIUIJIUHBI

KoHTponis M oOlLeHKa pe3yapTaToB OOY4YEHHUsS! OCYIIECTBIISIETCS IPENOoJaBaTelieM B

IpoLecce MPOBENCHUsI MPAKTUUYECKUX 3aHATUH M J1a00paTOpHBIX padOT, TECTUPOBAHUS, a

TAaKXKC BBIITOJIHCHU O6y‘—IaIOIHI/IMI/IC$I HHANBUAYAJIbHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCHGI[OB&HHﬁ.
PGBYHBT&TLI O6Y"I€HPI$I OIpeCaACIdgr0T, 4YTO 06y11afonmec>1 JOJIDKHBI 3HAaTb, IIOHHUMATb H

AEMOHCTPHUPOBATL 110 3aBCPIICHUN U3YUCHHA JUCIHHIIJIMHEI.

His  gopmupoBanus,

KOHTPOJIA M OLEHKH pE3yJbTaTOB OCBOCHHUS Y4eOHOI

JTUCUUIUIMHBI UCTIOIB3YETCS CUCTEMa OLICHOYHBIX MEPONPUSITUM, MpEACTaBIstoNas cooon

KOMIUJIEKC Y4YEOHBIX MEpONPHUSATUI,

COIIaCOBAHHBIX C PE3yJIbTaTaMHU 06yquH${ 141

chopmympoBanHbix ¢ yauetoM OI'OC COO (npeaMeTHble pe3yJbTaThl M0 AUCIHUILUIUHE) U
dI'OC CIIO.

Ne

Moayas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THnbI OEeHOYHBIX
MepONpUATHI

(OcHOBHOE co/iepkaHue

Pa3ngen 1. OcHOBBI CTpOCHUS
BellecTBa

®opmyaupoBaTh
0a30BLIE MOHATHUSA U
3aKOHbI XUMHH

1.1

CrpoeHne aTOMOB XMMUYECKHUX
AJIEMEHTOB U IIPUPOJA
XMUMHUYECKOM CBA3H

CocCTaBisATh XUMHYECKUE
(hopMyJIBI COeTMHEHUH B
COOTBETCTBHH CO
CTEIICHBIO OKHU CIICHUS
XHUMHYECKUX DJIEMEHTOB,
UCXOJISI U3 BAJICHTHOCTHU H
AIIEKTPOOTPHULIATETLHOCTH

1. Tect «CTpoeHune aToMOB
XUMHUYECKUX JIEMEHTOB U
IPUPOAA XUMUYECKON CBA3M».
2.3ama4y Ha cCOCTaBJICHUE
XUMHUYECKUX (popMys
JIBYXaTOMHBIX COCIUHEHUN
(oxcHu0B, CyIb()HUIOB, THAPUIOB
U T.IL.).

3. 3anaHus Ha UCIIOJIB30BAHKE
XUMUYECKON CUMBOJIMKU U
Ha3BAHUM COCTMHEHUM 10
HOMEHKJIATYP€ MEXIYHAPOIHOTO
COI03a TEOPETUYECKOU U
NPUKIAJTHON XUMHUH U
TPUBHUAJTHHBIX HA3BAaHUHN JJIS
COCTaBJICHHS] XUMHYECKHX
bopmMyI IByXaTOMHBIX
COeMHEHUM (OKCHJIOB,
CyJIb(PHUI0B, TUAPUIOB U T.I1.) U
JIPYTUX HEOPraHUYECKUX
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COCIUHEHUIN OTASIbHBIX KJIACCOB

1.2

[Tepronnueckuit 3aKoH U Tabiua
.. MenneneeBa

XapakTepu3oBaThb
XUMHUYECKHUE 2JIEMEHTHI B
COOTBETCTBUH C UX
MOJIO’KEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHUUYECKUX JIEMEHTOB
.. Menneneepa

1. Tect «Metammueckue /
HEMEeTaJIINYECKIE CBOMCTRA,
3JIEKTPOOTPUIIATETBLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKUX 3JIECMCHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOCHHMEM U TOJIOKEHUEM B
MEPUOANYECKON CUCTEME
XUMHYeCKuX 3nemenTos .M.
MenpaeneeBay.

2. IlpakTrueckue 3aaHus HA
YCTaHOBJICHUE CBSI3U MEXKY
CTPOEHUEM aTOMOB XUMHYECKHX
AJIEMEHTOB U MEPUOINYECKUM
W3MCHCHHUEM CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX
COCIMHCHUM B COOTBETCTBHU C
nosioxkenrem Ilepuoauueckoit
CHCTEME.

3. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKUE 3aJaHus Ha
XapaKTepU3auio0 XUMUYECKUX
3JIEMEHTOB: «MeTannnueckue /
HEMETaJUINYECKIE CBOMCTRA,
AJIEKTPOOTPULIATENILHOCTh U
CPOJCTBO K DJIEKTPOHY
XUMHYECKUX 3JIEMCHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHMEM U TOJIOKEHUEM B
MEPUOJIMYECKON CUCTEME
XHMHYECKUX DJIEMCHTOB

J.1. Menneneeay

Pa3znen 2. XumMuueckune
peakuumn

XapakrTepHu30BaTh THIIBI
XHMHMYECKHUX peaKuuii

KounrtpoJsbHas padora
«CTpoeHne BelecTBa U
XMMHUYeCKHe Peakunm»

2.1

Tunbel XUMAYECKUX peakiui

CocraBisTh peakiuu
COCMHEHHUS, PA3JIOKCHUS,
oOMeHa, 3aMelleHu,
OKHCIUTENILHO-
BOCCTAHOBUTEJIbHEIE

1. 3agaun Ha cocTaBieHUE
YPaBHEHMI pEeaKIuii:

— COCIMHEHMUSI, 3aMeIICHUS,
pasnokeHus, OOMeHa;

— OKHUCITUTEJIbHO-
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pCakuun

BOCCTaHOBUTENBHBIX PEAKIIUIA C
UCIOJIb30BAaHUEM METO/Ia
3JICKTPOHHOTO OaJyiaHca.

2. 3amaun Ha pacyeT Macchl
BEIIECTBA UM 00bEMa

ra3oB 110 U3BECTHOMY KOJINYECTBY
BEILIECTBA, Macce MM 00BEMY
OJTHOT'O U3 YYaCTBYIOIIUX B
peaKiuy BEIIECTB; pacy€EThl
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MIPOIYKTOB PEAKIIUH,
€CIIH OJTHO U3 BEIIECTB UMEET

IpUMecU
2.2 | |DnexTponuTuyeckas CocraBnsTh ypaBHEHUS 1. 3amanus Ha coCTaBlIEHUE
JUCCOLIMAIMS U NOHHBIA OOMEH | XMMUYECKUX PEaKIUU MOJIEKYJIIPHBIX U HOHHBIX
MOHHOT0 OOMeHa C peakuMii ¢ yyacTHEM KHUCIIOT,
y4aCTHEM OCHOBAHUH U COJIEH,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJICHHE U3MEHEHUS
KHUCJIIOTHOCTHU CPEJbl
2. JlabopaTopHas pa6ota "Tumsl
XUMUYECKUX peakiuil”
3 HccaenoBars cTrpoenue u |KonrpoJsbHas padora
Paznen 3. CTpoeHnne u cBOiCTBA [CBOMCTBA «CBoOJlicTBa HEOPraHUYEeCKUX
HEOPraHN4YeCKuX BellecTB HEOPraHM4ecKuX BeLIeCTB»
BelleCTB
3.1 Krnaccudukamnus, Homenkinarypa |Kmaccupuumuposats 1. Tect «HomeHnknaTypa u
U CTPOCHHE HEOPTaHUYECKUX HEOpraHUYecKue Ha3BaHHE HEOPraHUYECKUX

BCIICCTB

BCIICCTBA B COOTBCTCTBUH
C UX CTPOCHHUCM

BEIIECTB UCXO/S U3 UX
XUMHUYECKON POPMYIIBI UITH
COCTaBJICHHE XUMUYECKON
dbopMyIbI HCXOAS U3 Ha3BAHUS
BELIECTBA 110 MEXKTYHAPOIHOM
WM TPUBUAJIbHOMN
HOMEHKJIaType».

2.3aaun Ha pacyeT MacCOBOM
JI0JIA (MacChl) XUMHUYECKOT' O
3eMeHTa (COeUHEHMS) B
MOJIEKYyJIe (CMecH).

3. [IpakTueckue 3a1aHus 1o
KJ1accu (puKaIuy, HOMEHKJIAType U
XUMHUYECKUM (popmysam
HEOPraHWYECKUX BEIICCTB
Pa3TUYHBIX KJIACCOB.

4. IlpakTHyeckue 3aaHus Ha
OnpeNeNeHn e XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTHU BHJ1a XUMHUUYECKON
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CBA3H U THUIIA KpI/ICTaJ'IJ'II/I‘leCKOI‘/’I
PECLICTKH

3.2 | |DPuU3MKO-XMMHYECKHE CBOICTBA | YCTaHABIMBATh 1. Tect «Ocobennoctu
HEOPraHWYEeCKUX BEIECTB 3aBUCUMOCTb (PU3UKO- XMUMHYECKUX CBOMCTB OKCH/IOB,

XUMHUYECKUX CBOWCTB KHCJIOT, OCHOBAHUM, aM(pOTEPHBIX

HEOPraHUYECKUX BEIIECTB |THJIPOKCUIIOB U COJICH.

OT CTPOEHHUS ATOMOB U 2. 3anaHus Ha COCTaBIICHHE

MOJIEKYJI, 4 TAK)KE THUIIA YPaBHEHMI XUMHUYECKUX PEAKIUI

KPUCTAJUTMYECKOU C Y4aCTHEM IIPOCTBIX U CIOKHBIX

peleTKu HEOPraHWYEeCKUX BEIECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX JTEMEHTOB;
HEOPraHW4YecKuX KHUCJIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI MOTYYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKU E 3aJaHUs Ha
CBOMCTBA U MOJIy4ECHHE
HEOPraHWYeCKUX BEIECTB

33 Wnentu uxanus Hccnenosats 1. IIpakTHKO-OpHUEHTUPOBAHHBIE

HCOPraHN4CCKNUX BCIICCTB

KauC€CTBCHHBIC pCaKIINN
HCOPraHN4Y€CK1UX BCIICCTB

3aJIaHHUs [0 COCTABJICHUIO
XUMHUYECKUX PEAKIUI C yJaCTUEM
HEOPraHWYECKUX BEIICCTB,
HCIOJIb3YEeMBIX JUJIS UX
UICHTH(UKAIINH.
2.JIabopaTopHas pabora:
“Unentudukamms
HEOPraHUYECKUX BEIIECTB”
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Pa3nen 4. CTpoeHue u cBoiicTBa
OpPraHuYecKHX BelIecTB

HccaenoBars cTpoeHue
CBOIICTBA OPraHUYeCKUX
BelIeCTB

KounrpoJsbHas padora
«CTpoeHmne u CBOlicTBa
OpPraHM4ecKHX BellecTB)

4.1

Knaccuduxkanus, ctpoenue u
HOMEHKJIaTypa OpraHu4eCcKux
BEIIIECTB

KnaccudumupoBats
OpPraHnvdCCKHUEC BCIICCTBA B
COOTBETCTBHHU C UX
CTpOCHUEM

1. 3ananus Ha cocTaBiieHUE
Ha3BaHUN OPraHU4YEeCKUX
COEIMHEHUM 110 TPUBUAIBHON WU
MEXYHAPOIHOU
CHUCTEMaTH4EeCKON HOMEHKJIAType.
2. 3agaHus HA COCTaBIICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (GOpMYIT
OpPraHUYECKUX BEILECTB
OTJENbHBIX KJIACCOB.

3. 3ajaun Ha ornpeaeIeHue
npocTeiieil popmyJisl
OpPraHUYEeCKON MOJIEKYJIIbI, UCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

CBolicTBa OPraHMYECKUX
COCIMHEHUU

VYcraHaBIuBaTh
3aBUCUMOCTb (PU3UKO-
XHMHYECKIUX CBOICTB
OpPraHUYECKUX BEILIECTB OT
CTPOEHHS MOJIEKYJI

1. 3amanus Ha cOCTaBJIEHHE
YPaBHEHUN XUMUYECKUX PEAKLINI
C y4acCTHEM OpraHUYECKUX
BEIIECTB HA OCHOBAHHUH UX
COCTaBa M CTPOECHHUSI.

2. 3agaHus Ha COCTABIICHUE
YPaBHEHUN XUMUYECKUX PEAKIIHIA,
WJUTIOCTPUPYIOIIIUX XUMUYECKHE
CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX PEaAKIUN 1
TEHETHYECKOU CBSI3H
OpPraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHsie 3a7auu 110
YpaBHEHHSIM PEAKIUH C ydacTUEM
OpPraHUYECKUX BEIIECTB.

4. JJabopaTtopHas pabota
“IIpeBpalieHUst OPraHUYECKUX
BELIECTB IIPY HATPEBAHUU"

4.3

WnenTudukanys opraHn4ecKux
BEILIECTB, X 3HAUEHUE U
IpUMEHEHUE B ObITOBOM U
IIPOU3BO/ICTBEHHOU
NeATeIbHOCTU YEI0BEKa

Hccnenosatn
Ka4eCTBEHHbIC PEaKIun
OpraHUYECKUX
COETMHEHNH OTAEITbHBIX
KJIaCCOB

1.IIpakTuKO-OpHUEHTUPOBAHHbIC
3a/1aHMs IO COCTABJIECHUIO
XUMHUYECKUX PEAKIUHI C y4aCTUEM
OpPraHUYEeCKUX BEIIECTB, B T.4.
UCMOJb3YEMBIX JJISl UX
UICHTU(PUKALUY B OBITY U
IPOMBIIIIIEHHOCTH.
2.JIabopaTopHas pabora:
“Unentudukanus opraHu4ecKux
COEAMHEHHUH OT/IEIbHBIX KJIACCOB”
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Pa3znen 5. Kuneruueckue u
TepMOAMHAMMYECKHUE
3aKOHOMEPHOCTH NMPOTEKAHUS
XHMHYECKHX peaKkuuii

XapakTepu3oBaTh
BJIMSIHME PA3JIMYHBIX
(¢pakTopoB Ha
paBHOBecHE U CKOPOCTh
XUMHMYECKHUX peaKiuii

5 CKOpOCTh XUMHUECKHX peakiuil. |XapakTepu3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE

XUMHUYECKOE paBHOBECHE BIIMSIHUE KOHLEHTPAllMU  |TEOPEeTUYECKUE 3aaHusl Ha
pearupyromux BemecTB U |aHaiu3 GakTOpOB, BIUSIONINX Ha
TEeMIepaTypbl Ha CKOPOCTh |M3MEHEHUE CKOPOCTU XUMHYECKOU
XUMHUYECKUX pEaKIUil peakuuu. IIpaktuko-
XapaxkTeprus3oBaTh OpPUEHTUPOBAHHBIC 33/IaHUS Ha
BIIMSIHUE U3MEHEHUS IpUMeHeHue npuHiuna Jle-
KOHIIEHTpaluu Bemect, |llaTenbe ang HaxoxIeHUs
peaKIu Cpeabl U HaIPaBJICHUs CMELLEHUS
TeMIepaTypbl Ha paBHOBECUSI XMMHUUYECKOHN peakluu
CMEILEHNE XUMUYECKOT0 |1 aHaJIu3 (PaKTOPOB, BIUSIOMUX
paBHOBeCUS Ha CMEIICHNE XUMHYECKOTO

paBHOBECUS
6 HcciaenoBarb HCTHHHBIE
Pa3nen 6. PacTBopbl PacTBOPBHI € 321AHHBIMHA
XapaKTepuCTUKAMH
6.1 [Tonsatue o pactBopax PaznuyaTth ncTUHHBIE 1. 3amaun Ha MPUTOTOBJICHUE
pacTBOpPbI pacTBOpPOB.
2. [IpakTHUKO-OpHUEHTUPOBAHHbBIE
pacueTHble 3aJJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHOU J1€ATEIbHOCTH
YyeJoBeKa
6.2 | |HccnenoBaHue cBOWUCTB Hccnenosats pusmko- JlaGopaTtopHas pabora
pacTBOpOB XMMHUYECKUE CBOMCTBA “IIpuroroBieHuEe pacTBOPOB™
UCTUHHBIX paCTBOPOB

II [IpodeccnoHaNIbLHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEpPKAHUE NPUKJIATHOI0 MOLYJIs)

7 Paznea 7. OuenuBaThb mocJjeAcTBUA [3amuTa Keiica (¢ yaerom
Xumus B ObITY U OBITOBOM 1 Oyaymieii mpogeccnoHAIbHOM
MPOU3BOICTBEHHOM MPOU3BOICTBEHHOH JesATeJbHOCTH)

AesITeJIbHOCTH YeJI0BeKa AesITeJIbHOCTH YeJI0BeKa
C MO3UIM
JKO0JIOTHYECKOH
0e3onmacHoOCTH

Xumus B ObITY U
MIPOU3BOJICTBEHHON
NeATeIbHOCTH YEeI0BEeKa

O1eHnBaTh MOCIEICTBUS
OLITOBOH U
MPOU3BOICTBEHHOU
JIeSITCIIbHOCTH YEIIOBEKa C
MO3UIMH SKOJIOTHYECKOM
0e30macHOCTH

Ketic (¢ yuerom Oynymen
npo¢eccroHaIbHON
NeSITENIHOCTH )
Bo3MoxxHBIE TEMBI KEWCOB:
1. ITorenyienune kauMaTa u
BBICBOOOXKIEHHE ra30BBIX
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TruapaToB CO JJHA OKCaHa.

2. Bynymue maTepuansl s aBUa-

, MAIlIUHO- U IPUOOPOCTPOCHHUS.
3. HoBbie MaTepuasl 1Jis
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pPacTUTEIBHBIX MTPETapaToB
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5. ®OHAbI OHEHOYHBIX CPEJACTB

2 cemecTp oOyueHusi. DopMa MPOMeKYTOYHOM aTTeCTAUMN —
«An¢pPepeHup oBaHHbIN 3249eT»

Borpock! a1t moAroToBKY K 1H(PGEPEHIIMPOBAHHOMY 3a4€ETY M0 NPEIMETY
«XUMUSA METAIUIOB)»

Oprannueckas xuMus. Teopus cTpoeHHe opraHndeckux BemiectB A.M. byrineposa
[IpupoaHbIe HCTOYHUKH YTI€BOI0POIOB
AJKaHbl

HenpenenbHbie yrieBogopobl.

ApeHbl

Cnouptel. @eHon

['eHeTnueckast CBSI3b OPraHMYECKUX COCAUHECHUN
AJbIEeTu bl

. KapOoHOoBBIE KHCIIOTHI.

10 Crnoxubie 3¢upsl. XKupsl

11. YrneBoawl

12. AzoTocoaepxaniyue OpraHu4eCKUe COeTMHECHUS.
13. OcHOBHBIE TTIOHATHS ¥ 3aKOHBI XUMUH

14. TICXD u IICXD /I U Menaeneena

15. Tumbsl XUMUYECKUX CBA3EM, KPUCTATUINYECKUE PEILIETKN
16.Knaccudukanysa XuMAIECKUX peaKIluii

17. TO],

18. I'mnponu3 coneii. OBP

19.Knaccuduxarus HeOpraHU4ECKUX BEIIECTB

20. Metaibl, OKCUIbI

21. Cnoco0bl osyuenust MmetajsioB. Kopposus

22. Kucnotsl, ocHoBanus. Conm

23.I'eHeTHYECKas CBSI3b HEOPTAaHMYECKUX BEILIECTB
24 PelieHue pacy€THbBIX 3a7a4.

XN WD =

OHGHKa HHAWBUYAJIbHBIX 06p330BaT€J'IBHI>IX I[OCTI/I}KCHI/II\/’I 10 pe3yiibTaTaM
HpOMC)KYTO‘IHOI;'I arrecTaun IHpPOU3BOAUTCA B COOTBCTCTBHH C yHHBepcaanoﬁ

IIKAJIOM:
IIpouenT KauecTBeHHasi olleHKAa HHANBUAYAJIbHBIX
pe3yJabTATUBHOCTH 00pa3oBaTeJbHBIX J0CTHKEHHI
(MpaBMJIbHBIX 0TBETOB) 0aJa (oTMeTKA) BepOAJIbHBIN AHAJIOT

90+ 100 5 OTJINYHO

80+-89 4 XOPOIIO

7079 3 YJIOBJIETBOPUTEIILHO
menee 70 2 HEYJIOBJICTBOPUTEITHLHO
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Kpurepun oneHku:

90 + 100% (5 GamnoB) mpHucBauBaeTcs OOYy4aroOUIEMYCs, €CIU OH MOJIHOCTBIO
BBITIOJTHUJI 33JIlaHMe DK3aMCHAIIMOHHOTO OWIeTa: Jajl MpaBUJILHBIE OTBETHI Ha
BCE BOITPOCHI U PEILINII BCE 3a/1a4H;

80 + 89% (4 Oamna) mpucBauMBaeTcs OOY4YaIOIIEMYCS, €CIU OH IMOJHOCTHIO
BBIMIOJIHAJT OFHO MPAKTHUECKOE 3a/JaHre HK3aMEHAIlMOHHOTO Owmiera W Jai
MPAaBWIBHBIA OTBET HA TEOPETHYECKHH BOIPOC, JUOO BBITOJHWI JBa
MPAKTUYECKUX 3a7aHusl, HO HE CMOT TPAaBWILHO OTBETUTh HA TEOPETHUECKHUI
BOIPOC;

70 = 79 % (3 OGamna) mpucBauBaeTCcsi 00y4aromeMycs, €Clidi OH IMOJHOCTHIO
BBITIOTHUJI OJHO TIPAKTUYECKOE 3aJaHhe HSK3aMEHAIIMOHHOTO Owiera u
JIOITYCTHJI CYIIECTBEHHBIC OMTUOKH IPU OTBETE HA TCOPETUUCCKUI BOTIPOC;

menee 70% (2 6aia) mpucBanBaeTcs 00y4JaromeMycsi, €I OH HE CMOT
BBINTOJIHUTh HU OJTHOTO MPAKTUYECKOT0 33JaHHsI SK3aMEHAIMOHHOTO OMJIeTA.
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6. ATAIITAIIMS PABOYEN ITPOT'PAMMBI JIJIS JINIL C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbSI (OB3)

AJanTupoBaHHas porpaMMa pa3pabaTbiBaeTcs MPU HAIMYUU 3aSBJICHUS CO CTOPOHBI
oOyyaroierocst (poauTene, 3aKOHHBIX MPEACTABUTENCH) U MEAUIIMHCKUX MOKa3aHUI
(peKOMEHIAIUAME TICUXOJIOTO-MEIUKO-TIeAarornaeckol KOMUCCHn). [[1s1 mHBAIMIOB

aJlanTUpoBaHHas OOpa3oBaTebHAs MporpaMMa pa3padaThIBAETCS B COOTBETCTBUU C
WHJUBUTYaTbHON NpOrpaMMOoi peaduuTanuu.

24



