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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

O6mieoOpa3zoBarenbHast AUCHUIUIMHA «XUMHUS» U3ydaeTcsi Ha 0a30BOM YPOBHE B
o0uieo0pa3oBaTeNbHOM IMKJIE Y4eOHOro IjlaHa OCHOBHOW MpodecCHOHANbHOM
o0pa3oBaTeIbHOW MPOTpaMMbl  YKPYIMHEHHBIX rpymn  crnenuaibHoctd  09.02.07
NudopmalimoHHble CUCTEMBI U IPOTPAMMUPOBAHHUE.

1.2. llesn u IiIaHMpyeMble pPe3yJIbTAThl OCBOCHH I JUCHUIIIHHbBI

1.2.1. Hean u 32124 TUCHHUIIMHBI

@OpMHUPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHYECKOM COCTABIIAIOLIEN
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA KAK OCHOBBI NPUHATHS PEIICHUN B )KU3HEHHBIX
Y IIPOM3BOJCTBEHHBIX CUTYallUsIX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOAHON Cpeie.

3agauM AMCUHUILIMHBI:

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

2) pa3BUTh YMEHHUS COCTABJIATh (POPMYINIbBI HEOPraHMYECKUX M OPraHuyeCcKHX
BEUIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH
PE3yJIbTAThl XUMHYECKUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HAaBBbIKU IIPOBEICHUS MIPOCTEUIIINX XUMHUYECKUX
AKCIIEPUMEHTATBLHBIX UCCIIEIOBAHUMN C COOJIIOICHUEM TPAaBUII 0€30MaCHOTO OOpaIlleHUS
C BEIIECTBAMHU U JaOOPaTOPHBIM 00OPYI0BAHUEM;

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

5) copmupoBaTh yMEHUS IPOrHO3UPOBATH MTOCIEACTBUS CBOEH JESTENbHOCTU U
XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MMPOU3BOJCT BEHHBIX MPOLIECCOB;

6) chopmMupoBaTh NOHHMAHNE 3HAYMMOCTHU JOCTHXKEHUN XUMHUYECKON HAyKU U
TEXHOJIOTUH JIsl pa3BUTHS COMAIILHON M TIPOM3BOJICTBEHHOM chep.



1.3. PexomMeHayemoe KOJIMYECTBO YACOB HA OCBOCHHE NIPOrPAMMBbI M CLHMILIMHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3Ku obydaromierocs 72 yaca, B TOM YHCIIE:
TeOpeTUUeCcKoro ooyuenus 44 yacos

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 BHeAyAMTOPHAs Y4eOHas 2 2
HArpy3ka (Bcero)




2.2. TemaTu4eckuii IUIaH U CoAePKAHUE TUCITUILIHHBI

Ypoeens
HaumeHnoBanue Copaep:xanue yueOHOro MmaTepuaJia, JJabopaTtopHble U MPAKTHYECKHE Pad0Thl, CAMOCTOATEIbHAS 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 MaTepuajia 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 coenqunenuii A.M. bytiepoBa. OCHOBHBIE MOJIOKEHHS TEOPUU XUMHUUYECKOT 0 CTpoeHus. M3omepus u
CTPOEHUS nu30Mepbl. XuMU4YecKkue (PopMysibl U MOAEIM MOJEKYN B opraHuyeckorl xumuu. Knaccudukanus
OpraHuYecKux opranndeckux BemecTs. Kinaccugukanys BemecTs Mo CTPOSHUIO YTIEPOIHOTO CKeIeTa U HAINIHI0
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 MOJIOKEHUN Teopun byTineposa, ymenue
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 y4eOHOT0o MaTepuajia 10
Yraesoaopoast u ux |1 AnkaHbl. AJIKaHbl: TOMOJIOTUUECKUH PsiZI, U30MEPHUS U HOMEHKJIATypa aJKaHOB. XMMHUYECKHUE CBOMCTBA 4 1
NPHUPOHBbIE aJIKaHOB (METaHa, 3TaHa): TOpPEeHUe, 3aMelleHre, Pa3lioKeHue, 1eru apupoBanue. [[puMeHeHne 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,
KauecTBEHHbIE peakiuu (oOecrBeynBaHre OPOMHON BOJBI M pacTBOpa IEpMaHraHata Kajwus), 4

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




cBoiicTBa OyTaauena-1,3 u u3onpeHa: odecBeunBaHre OPOMHON BOJBI U MOJTUMEPH3AIUS B KAYUYKH.
Harypanpuplii U cuHTeTHYECKHME Kaydyyku. Pe3umnHa. AnkuHbl. AnetusieH. XUMHUYECKHE CBOMCTBA
alleTHJICHA: TOpPEeHHE, 00ECIIBEYMBaHNE OPOMHOI BOJIbI, TPUCOEAMHEHHUE XJIOPOBOAOPO/IA U THApPATAIIH.
IIpumeHeHure aneTniieHa Ha OCHOBE CBOMCTB. MeKKiiaccoBasi U30MEPHS C AJIKaIMEHAMMU.

Apenbl. ben3on. XuMmuueckue cBoiicTBa O€H301a: TOPEHUE, PEaKIIMK 3aMeleHHs (TraJoreHupoBaHue,
HuTpoBaHue). [Ipumenenne 6eH301a HA OCHOBE CBOMCTB.

HpaKaneCKne 3AHATHSA

1

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

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

ApomaTHueckue yrieBoJopoabl Ha MpuMepe OeH30J1a U ero MPOoCTeHIINX rOMOJIOT0B. XUMHUYECKUE 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 (QyHknuonanpHas. [loHATHE O MpeAenbHBIX OJHOATOMHBIX CIHUPTaX. XUMHUYECKHUE CBOMCTBA
ATaHOJIA: B3aUMOJICHCTBUE C HATpPHEM, O0Opa30BaHUE MPOCTHIX U CIOKHBIX 3(UPOB, OKUCICHHE B
anpaerua. llpuMeHeHune 5TaHOa HAa OCHOBE CBOWMCTB. AJIKOTOJM3M, €ro MOCIEACTBUA U
NpERYNPEKICHHUE. [ TMIEPUH KaK MPENCTABUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakius Ha
MHOI0aToMHble cnupThl. [IpuMmeHenue rimiepuHa. @eHon. PU3MUECKME U XMMUYECKUME CBOMCTBA
(denona. B3aumMHoe BIUSHIE aTOMOB B MOJIEKYJie )eHOMA: B3aUMOICHCTBUE C TUAPOKCUIOM HATPUS U
a30THOM kucnotoil. [Ipumenenune ¢eHosa Ha OCHOBE €ro CBOMCTBA

Anbaerunpl. [ToHsTre 00 anpaeruaax. AjbJeruaHas rpymmna kak (GyHKIHOHaIbHas. PopManbaerua u
€ro CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIONIYIO KUCIIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIIUNA CIUPT.
[Tony4yenue anberu0B OKMCICHUEM COOTBETCTBYIOIIMX CIUPTOB. [Ipumenenue popmanbieruaa Ha
ocHoBe ero cBoicTB. KapOoHoBsie kucnoTsl. [lonaTue o kapOoHOBBIX KHca0Tax. KapOokcuibHas rpynna
KaKk (QyHkuoHanbHas. ['omonmoruueckuil psa MpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyuenune kapOOHOBBIX KUCJIOT OKUCIICHHEM aJIbJICTU0B. XUMHYCCKUE CBOMCTBA YKCYCHON KUCIIOTBI:
o0I1Me CBOMCTBA C MUHEPAIIbHBIMU KU CIIOTAMH U peakiuu dTepupukanuu. [IpumeHenne ykcycHon
KHCJIOTHI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE KMCIOTHI HA IPUMEpE NaJIbMUTUHOBOW U CTEAPUHOBOII.

IIpakTHYyeckue 3aHATHS
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1. Xumuueckue U GpU3NIECKue CBOWCTBA CIUPTOB (OKUCIICHHE CIIUPTA B ajbACTH/, OTy4eHHe IIniepaTa
Me€J1, TUTPOCKOITMYHOCTH);

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

3. CBoiicTBa YKCYCHOU KHCIIOTHI (B3aUMOJICHCTBUE C METANIAMH, C OCHOBAHUSIMH, C COJIIMU, OTHOIIICHUE K

WHJUKATOpaMm);
Tema 1.4 Coaepaxxanue y4e0HOIo MaTepuajia 4
Azorcoaep:kamue | [Tosmmepsnl. benku u momucaxapuibl Kak OMOTIOTMMEDHI. 4
OpraHv4eckKme IInacTmaccel. [lonyyeHnue nonuMepoB peakuuen noauMepu3anuy U NOJIMKOHIeH caluy. TepMoIiacTuaHbIe
COCAMHEeHHUS. Y TEPMOPEAKTUBHBIE IIIacTMacchl. [IpencraBurenu nimacTMacc.
Hosumepsl Bonokna, nx knaccudukanus. [loaydenne BogokoH. OTneabHbIE TPEICTABUTENN XUMUYECKUX BOJIOKOH.
IIpakTHuyeckoe 3aHsiTHE 2
1. O6mee nonumanne BMC: knaccudukanuu, cnocob6ax moaydeHus, GU3NKo-MeXxaHUUECKHe CBONCTBA,
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 3IEMEHT. AJTOTPOIHUS.
XUMHUH [TpocThie U cnoxkHbIE BenecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTaB BEN[ECTB. X MMUYECKHE 3HAKH 1
1 popmysel. OTHOCUTEIBHBIC aTOMHAS U MOJICKYJIIpHAasi Macchl. KommaecTBo BemecTsa.
OcHOBHBIE 3aKOHBI XUMMH. 3aKOH COXpPaHEHHUsI MaCChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEILIECTB
MOJIEKYJIIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.
PacueTHble 3a1a4M Ha HAXOXKEHUE OTHOCUTEIbHOM MOJIEKYJIIPHON MACChl, OIIPEIEIIEHNE MACCOBOM 10N
XUMUYECKUX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.
Hepunonunueckuii 3akon .. MenaeneeBa. Otkpoitue J[.1. Menaeneesbim [lepuoguyueckoro 3akoHa.
[Teprogmyecknii 3axoH B popmynupoBke /.M. Menaeneena. 1

[lepnonuyeckas Tabnuila XMMUYECKHX AJIEMEHTOB — Tpaduueckoe OTOOpaXKEHHE IMEePUOANIECKOTO
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 ANIEKTPOHHAS 000104Ka. 30TOmBL. CTpOEHUE 3IEKTPOHHBIX 000JI0UYEK aTOMOB
AIIEMEHTOB MajblX MepromoB. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0OJI0UEK aTOMOB JJIEMEHTOB
OONBIINX TEPUOAOB (TMEepeXOdHbIX dJeMeHTOB). [lonsTHe 00 opburtamsax. s-, p- u d-OpOuranm.
DJEeKTPOHHBIE KOH(HUTypaliii aTOMOB XUMHUYECKHX dJeMeHToB. CoBpeMeHHas (QopMyIHpOBKa
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HEPHOJMUECKOro 3aKOHa. 3HaYEHHE MEPUOAMYECKOr0 3aKOHA U IIEPUOANYECKOM CUCTEMBI XUMUYEC KUX
anemenToB /.M. MenneneeBa s pa3BUTHsI HAYKH M IOHUMAHUsI XUMUYECKON KapTUHBI MUPA.

Tema 2.2.
CTpoeHue BemecTna

Coaep:xxanne y4eOHOro marepuasna

[\8)

HNonnas xumuueckas cBsi3b. KaTnoHbl, UX 00pa3oBaHue U3 aTOMOB B PE3yJIbTATE MPOIECCa OKHCIICHHUS.
AHUOHBI, UX 00pa30BaHME U3 aTOMOB B pe3yJIbTaTe Ipoliecca BoccTaHoBIeHUs. loHHas CBA3b, KakK CBS3b
MEXy KaTHOHAMU M aHHOHAMH 32 CYET JIEKTPOCTATHYECKOTo MpUTsHKeHus. Kiaccuukais noHOB: 10
COCTaBY, 3HAKY 3apsijia, HAJMYHIO THAPATHON 000si0uku. MoHHbIe KpucTamnueckue pemeTku. CBoiicTBa
BEILIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBanenTHasi xumuuyeckasi cBsizb. MexaHu3M 00pa3oBaHUsl KOBAJCHTHOW CBsI3U (OOMEHHBIN U
JOHOPHO-AKILIETITOPHBIHN). DJIEKTPOOTpULIATeNbHOCTh. KoBasleHTHbIE MOJsIpHAsl U HEMOJSpHAs CBS3H.
KpatHocTh KOBajeHTHOW cBsi3u. MoJeKyJsipHble U aTOMHBIE KpHUCTajuimueckue perierku. CBoiicTBa
BEIIECTB C MOJICKYJIIPHBIMHU M ATOMHBIMHU KPHUCTAJUTMUYECKHUMH PEIIETKAMH.

Metanindeckas cBsi3b. MerajuMueckass KpUCTaNIMYECKasl peleTKa U MeTalIMuecKass XuMUYecKas
CBA3b. PU3NYECKUE CBOKCTBA METAILIOB.

ArperaTHble COCTOSIHUSI BellleCTB H BOJIOPOIHAs CBA3b. TBepoe, )KUIKOE U ra3000pa3HOE COCTOSHUS
BewecTB. [lepexoa BeuiecTBa U3 OAHOI0O arperaTHOro COCTOSIHUA B Apyroe. Bogopoanas cBsizb. Hucteie
BelecTBa u cMecH. [lonsitue o cMecu BeecTB. ['oMOreHHbIe U reTeporeHnbie cMmecu. CoctaB cMecei:
o0BEeMHas U MacCOBas 1OJIM KOMITOHEHTOB CMECH, MaCcCOBAast J0JII TPUMECEH .

Jucnepcubie cuctemsl. [lonstre o qucnepcHoit cucteme. lucnepcHas dasa v IUCIEPCHOHHAS Cpeia.
Knaccuduxkarus nucnepcHbix cucteM. [ToHATHE 0 KOITOUIHBIX CHCTEMAaX.

[\

Tema 2.3.
Boaa. PacTtBopbl.
DJIeKTPOJIUTHYECKA
sl JUCCOLMALIH S

Coaep:xanue yaeOHOro marepuasia

=

1

Bopna. PactBopsl. PactBopenue. Boga kak pactBopurens. PactBopumocTs BemecTs. HacblmeHHBIE,
HEHAaCBIIIEHHbIE, IEPECHIIIEHHbBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH I'a30B, )KUJKOCTEH U TBEPIbIX
BEIIECTB OT Pa3JIMYHbIX (PAKTOPOB.

MaccoBast 107151 paCTBOPEHHOI'0 BELIECTBA. JJIEKTPOJUTHYECKAsl AUCCOUMALMSA. DJIEKTPOJUTHl U
HERJIEKTPOJIUTBI. DIEKTPOIUTHYECKAS UCCOLMannsg. MeXaHu3Mbl 3JIEKTPOIUTHYECKON TUCCOLMALIMN IS
BELIECTB C PAa3JIMYHBIMU TUIIAMHM XUMHUYECKOH CBs3U. ['MIpaTHpOBaHHBIE U HETMIPATHPOBAHHbBIC HOHBI.
CreneHb 3JeKTpOIUTHYECKON auccourannu. CuibHbIe U c1alble 31eKTPOoIUThl. OCHOBHbIE MOJI0XKEHUS
TEOPUH JIEKTPOIUTUUECKOHN Tuccounannu. Kuciorel, OCHOBaHUS U COJIM KaK JIEKTPOJIUTHI.

I'unponu3 kak oOMeHHBIN mporecc. HeoOpaTUMBbIA THIPOIN3 OPraHUYECKUX M HEOPraHUYECKHUX
COCIMHEHUI U €r0 3HAYECHHE B IIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA
OO6patumelil Tuaposn3 coseil. [IpakTnaeckoe nmpuMeHenune ruapoin3a. CTyrneHYaThid THAPOIIH3.
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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 yaeOHOro MaTepuaja

1.

Kaaccupukanusi XuMu4ecKuX peakumid. Peakunn coenuHeHus, pa3ioxKeHUs, 3aMeleHus, 0OMEHa.
Kartanmutnyeckue peakunu. OOpaTuMble W HeoOpaTHMbIE peakluu. ['OMOreHHble M TeTepOoreHHbIe
peakiuu. DK30TepPMUUYECKHIE U SJHAOTEPMUYECKHE peakunu. TermnoBoi 3QPeKT XUMUIECKUX PEaKIIHid.
TepMmoxumudeckue ypaBHEHHS.

CxopocTh XUuMHYeCKUX peakuuii. [loHATHE O CKOPOCTH XUMHYECKUX pPeaKIfil. 3aBUCMOCTh CKOPOCTH
XUMHUYECKUX PEAKIUI OT pa3IMYHbIX (PAKTOPOB: MPUPOABI PEArUPYIOLUIMX BEIIECTB, UX KOHLIEHTPALIUH,
TEMIIEPaTypbl, TOBEPXHOCTU CONPUKOCHOBEHHUS U MCIOJIb30BAaHUS KaTalu3aTopoB. OOpaTuMOCTb
XUMHYECKUX peakiuii. O0paTuMble U HEOOpaTUMBblEe 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
OKHUCJIUTCJIIBHO-BOCCTAaHOBUTCIIBHBIX peaKHHﬁ.

Tema 2.5.
Kaaccupukanus
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. XUMHUUECKHe CBOWCTBAa METaJlJIOB.
DIEKTPOXUMUYECKUI Pl HANPsDKeHUH MeraiuioB. MertamnoTepmus. OOmme crnocoObl MOTy4YeHHs
MetasuioB. [Torsatue o Meraiutypruu. [Ilupomeramnyprus, THAPOMETAIULy PrUsl U 3JIEKTPOMETAILTYPIHsl.
CraBbl YCPHBIC U IIBECTHBIC.

Hemetanabl. OcobeHHOCTH CTpOeHHUs aTOMOB. HemeTtasuibl — mpocThie BeliecTBa. 3aBUCUMOCTb CBOWCTB
raJIoreHOB OT UX moniokeHus B llepumonuyeckoil cucreme. OKUCIUTENbHBIE U BOCCTAaHOBHUTEIBHBIE
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IIOJIOKEHUS B pAAY SJICKTPOOTPUNATCIILHOCTH.

~

Oxcuasbl U ux cBoiicTBa. Coneobpazyromnme u HecosieoOpasyromue okcuibl. OCHOBHBIE, aM(POTEpHBIE U
KHUCJIOTHBIE OKCUBI. 3aBUCHMOCTb XapaKTepa OKCHJIa OT CTEIIEHU OKUCIIEHUs 00pa3yIolLero ero Merasuia.
Xumudeckrue cBoicTBa okcuoB. [lonydyeHne oKkCHaoB.

Kucaorel m ux cBoiicTBa. KucioThl Kak 3JIGKTPOIUTHI, X KJIACCH(PHUKALIHS 110 Pa3INYHBIM ITPU3HAKAM.
XUMHUYECKHE CBOWCTBA KHCJIOT B CBETE€ TEOPUHU DIICKTPOJUTHUECKOW auccoruanuu. OcoOeHHOCTH
B3aMMO/ICHCTBHSI KOHIIEHTPHUPOBAHHOW CEPHOM M a30THON KHUCIIOT ¢ MeTauilaMu. OCHOBHBIE CIIOCOOBI
MOJYYEHUSI KACIIOTHI.
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4 | OcHoBanusi U uX cBoiictBa. OCHOBaHMS KaK 3JIEKTPOJUTHI, UX KiacCHU(HUKAIUS MO Pa3THYHbIM
NpyU3HaKaM. XMMHUYECKUE CBOMCTBA OCHOBAHUN B CBETE TEOPHUHU IJIEKTPOJIUTHUECKOW JUCCOIUAIIUU.
PazyiokeHne HepacTBOPUMBIX B BOJIe OCHOBaHUK. OCHOBHBIE CIIOCOOBI OJIYYSHHUSI OCHOBAHHH.

5 | Coam n ux cBoiicrBa. Conu Kak 37eKTpouThl. COoNM CpelHHe, KUCIbIE U OCHOBHBIE. XHMHYECKH
CBOMCTBA COJIEH B CBETE TECOPHH JICKTPOIUTHUECKOM auccoruanuu. CrocoObl OTydeHHs COTeH.
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

JAnddepeHunpoBanHblii 3a4eT

Bcero:

68
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3. YCJIOBUSA PEAJIM3ALIUUA ITPOT'PAMMBbI
OBIIEOEPA3OBATEJIBHON JUCHUIJIUHBI

3.1. TpedoBaHUsI K MUHMMAJIBHOMY MATepPHAJIbHO-
TEXHUYECKOMY 00ecle4eHHI0

Jns peanmzanuu OporpaMMbl JUCHUIUIMHBI JIOJDKHBI  OBITH TPEIYyCMOTPEHBI
CIICIYIOIINE CIECIMAIbHBIC TTOMEIICHUs: YUeOHbI KaOWHET XMMHUU W/WIH y4eOHOM
XUMHUUYECKOM J1abopaTopuHu.

O6GopynoBanue yuyeOHOro KaOuHera (HarJsiAHbIE TMOCOOUsN): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEd  MOJIEKYJ, MOJETM KPUCTAIUIMYECKUX  PEIIETOK,
KOJUIEKITMHM TIPOCTBIX U CJIOXHBIX BEUIECTB W/WJIA KOJUICKIIUU TOJMMEPOB; KOJUICKITHS
TOPHBIX MMOPOJ U MHUHEPANIOB, Tabnuia MeHaeneeBa, yueOHble (UIBMBI, ITU(PPOBHIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa O00y4eHHMs: KOMIBIOTEp C  YCTpOlCTBaMH
BOCIIPOM3BEACHUS  3BYKa, TMPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEIMAHAS I0CKA, YKa3Ka-Ipe3eHTEeP s Tpe3eHTaIUH.

Oo6opynoBanue Jjadoparopuu W padoyux MecT Ja0OpaTOpUM: MEH3YPKH,
MUTETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOI, JIYIbI, TPEIMETHBIE U MOKPOBHBIC
CTEKJIa, MJIAHIIETHI JJIs KaleJlbHbIX peakiui, (uabTpoBajibHas Oymara, MpOMbBIBAJIKH,
CTEKJISIHHbIE TMPOOMPKH, PpE3UHOBBIE NPOOKH, (QOHAPUKH, HAOOpP PEaAKTHBOB,
CTEKJISTHHBIC TAJOYKH, INTAaTUBBI [JIs1 MPOOMPOK; MEpHBIC IUIMHAPHI, BOPOHKH
CTEKJIIHHBbIC, BOPOHKM JienuTeNbHble UunuHapudeckue (50-100 wmut), crynmku ¢
NECTUKOM, (apdopoBble YalIKK, MUHUETHI, (UIBTPbl OyMa)kHbIE, BaTa, Mapis,
YacoOBBIE CTEKJIA, DJIEKTPOIUIUTKU, JabOpaTOpHBIC IITATUBBI, CIIUPTOBBIC TOPEIKU,
CIIUYKH, TIPUOOp JJIA TOJyYeHHUsS Ta30B (WM MPOOMpKa C Ta300TBOJHON TPYOKOH),
JepKaTeny i TPOOUPOK, CKIISTHKU JIJISi XpaHEHUS! PEaKTHBOB, pa3daTOYHbIC JIOTKH;
xumuueckue crakanbl (50, 100 u 200 mi); mimareny; MUHIEThI, TUTEIbHBIC HIUIIIIBL;
CEeKYHJIOMEpHI (TaliMepbl), MepHbIe TpoOupkH (Ha 10—20 Mi1) u MepHBIe KOJIOBI (25, 50,
100 u 200 mm), BomstHast OaHs (VUM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKUE
K0J10b1 Jutst TUTpoBaHus (50 u 100 mut); HHIUKATOPHBIEC MOJIOCKH JUIsl onpeaenenus pH
U CTaHJApTHAsl MHJWKATOpPHAs IIKaJla; YHUBEPCAIbHBIN MHIUKATOP; MuIeTky Ha 1, 10,
50 mn (wnmm go3aropel Ha 1, 5 u 10 M), GIOpeTKH ISl TUTPOBAHUS, MEAMIIMHCKHE
mmpunbl Ha 100-150 M7, mabopaTopHble W/WIIM aHAIUTHYECKUE Bechl, pH-MeTphi,
CYIIWIbHBIN 1IKad, U Jp. Ta00paTopHOE 000PYTOBAHUE.

3.2. UupopmanmoHHoe odecreyeHre peajin3alu nporpamMmmbl

1. Jlna peanmuzamuu mporpamMMmbl OuUOIMOTEYHBIN (QoHJ 00pa3zoBaTeIHLHOM
OpraHM3alluu JIOJDKEH HMMETh TIeYaTHbIE W/WIM DJIEKTPOHHBIE 00pa3oBaTeNbHBIC U
WH(OPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBAHHbIE  [UJII  KCHOJb30BAaHUSA B
o0pa3oBaTEIbHOM MPOLIECCE, HE CTapIIIE 5 JIET ¢ MOMEHTA U3JJaHus.
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2. PexomeHnyeMble TeUaTHbIC U3AaHUS 110 pean3alu o011e00pa3oBaTeIbHON
JTUCHMIUIMHBI TIPEJICTABICHB B METOJWYECKUX PEKOMEHIAIMIX [0 OpraHu3aliu

Oo0y4eHUs.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOEPA3OBATEJBHON JUCIIUIJIUHBI

KoHTponis M oOlLeHKa pe3yapTaToB OOY4YEHHUsS! OCYIIECTBIISIETCS IPENOoJaBaTelieM B

polecce MPOBENCHUsI MPAKTUUYECKUX 3aHATUH M J1a00paTOpHBIX pabOT, TECTUPOBAHUS, a

TAaKXKC BBIITOJIHCHU O6y‘—IaIOIHI/IMI/IC$I HHANBUAYAJIbHBIX BaﬂaHHﬁ, ITIPOCKTOB, I/ICCJ'ICI[OBaHI/II\/JI.
PGBYHBT&TLI O6Y"I€HPI$I OIpeCaACIdgr0T, 4YTO 06y11afonmec>1 JOJIDKHBI 3HAaTb, IIOHHUMATb H

AEMOHCTPHUPOBATL 110 3aBCPIICHUN U3YUCHHA JUCIHHIIJIMHEI.

His  gopmupoBanus,

KOHTPOJISI ¥ OLIGHKH pE3YyJbTaTOB OCBOCHUSA Y4ueOHOM

JTUCHUUIUIMHBI UCTIOIB3YETCS CUCTEMa OLICHOYHBIX MEPOINPHUATHH, MPEACTaBIsIomas co0oit

KOMIUJIEKC Y4YEOHBIX MEPOTNPHUSATHUH,
chopmynupoBanHbix ¢ yauetoM OI'OC COO (mpeameTHble pe3yabTaThl MO TUCHUILIMHE) U

COIIaCOBAHHBIX C PEC3yJIbTaTaMH 06yquH${ 151

dI'oC CIIO.
T
Ne Moayas/Pa3znen/Tema | Pe3yabrar 00y4enust Hiet OIIeHO'—leIX
MeponpusITHI
I |OcHoBHOE comep:xkaHue

Pa3zgea 1. OcHoBBI
CTPOEHHUSs BellecTBa

®opmyaupoBaTh
0a30BLIE MOHATHUSA U
3aKOHbI XUMHH

1.1 Crtpoenue aToMOB
XUMHYECKUX IJIEMEHTOB
U IpUpPOJa XUMUYECKOU

CBA3H

CocCTaBisATh XUMHYECKUE
(hopMyJIBI COeTMHEHUH B
COOTBETCTBHH CO
CTEIICHBIO OKH 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. 3agaHus HA UCNIOJIb30BAHUE
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

16




COCIUHEHUIN OTASIbHBIX KJIACCOB

1.2

[Teproanyeckuii 3aK0H 1
tabmuna J1.1.
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 MEXKIY
CTPOEHUEM aTOMOB XUMHYECKHX
AJIEMEHTOB U MEPUOINYECKUM
W3MCHCHHUEM CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX
COCIMHCHUM B COOTBETCTBHU C
nosioxkenrem Ilepuoauueckoit
CHCTEME.

3. IlpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKUE 3aJaHus Ha
XapaKTepU3auio0 XUMUYECKUX
3JIEMEHTOB: «MeTammuecKkue /
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

Paznen 2. XumMuueckune
peakuumn

XapakrTepHu30BaTh THIIBI
XHMHMYECKHUX peaKuuii

KounrtpoJsbHas padora
«CTpoeHne BelecTBa U
XMMHUYeCKHe Peakunm»

2.1

THunel XUMHYECKUX
peakuuin

CocraBisTh peakiuu
COCIMHEHHSI, PA3JI0K CHHS,
oOMeHa, 3aMelleHu,
OKHCIUTENILHO-
BOCCTAHOBUTEJIbHEIE

1. 3agaum Ha cocTaBiIEHHE
YPaBHEHMI pEeaKIuii:

— COCIMHEHMUSI, 3aMeIICHUS,
pasnokeHus, OOMeHa;

— OKHUCITUTEJIbHO-
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pCakuun

BOCCTaHOBUTENBHBIX PEAKIIUIA C
UCIOJIb30BAaHUEM METO/Ia
3JICKTPOHHOTO OaJyiaHca.
2.3amaun Ha pacuyeT MaccChl
BEIIECTBA UM 00bEMa

ra3oB 110 U3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce UM 00bEMY
OJTHOT'O U3 YYaCTBYIOIIUX B
peaKiuy BEIIECTB; pacy€EThl
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJTYKTOB PEAKIIHH,
€CITH OJTHO M3 BEIECTB UMEET

npumecu
2.2 DNeKTpOoNUTUYECKAS CocraBnsTh ypaBHEHUS 1. 3amanus Ha coCTaBlIEHUE
JVICCOLIMAINS ¥ MOHHBIN |XMMUYECKUX PEaKIINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOT0 OOMeHa C peakuii ¢ yuacTHeM KHUCIIOT,
y4acTueM OCHOBAHHI U COJIEH,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJICHHE U3MEHEHUS
KUCIIOTHOCTHU CPEJIbl
2. JlabopaTopHas pabota "Tunsl
XUMUYECKUX peakiuil”

3 Pa3nen 3. Ctpoenue u |UccienoBarsb crpoenne u (KonTpoabHas padora
CBOlicTBa CBOMicTBa «CBoOIHCTBa HEOPraHNYECKUX
HEOPraHU4YeCKuX HEOPraHuYecKux BeleCTB
BelleCcTB BelleCTB

3.1 Krnaccudukarms, Knaccudpunuponats 1. Tect «HomeHnknaTypa u
HOMEHKJIaTypa U HEOpraHUYecKue Ha3BaHHE HEOPraHUYECKUX

CTPOCHUEC
HCOPraHN4CCKUX
BCIICCTB

BCIICCTBA B COOTBCTCTBUH
C UX CTPOCHUCM

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

2.3aaun Ha pacyeT MacCOBOM
JIOJIA (MacCChl) XUMUYECKOTO
3eMeHTa (COeUHEHMS) B
MOJIEKYyJIe (CMecH).

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

4. IlpakTHUeckue 3aJaHus Ha
OnpeNeNeHn e XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BH/JIa XUMUYECKON
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CBA3H U THUIIA KpI/ICTaJ'IJ'II/I‘leCKOI‘/’I
PECLICTKH

3.2 DU3NKO-XMMUYECKUE YcranaBiuBaTh 1. Tect «Ocobennoctu
CBOIiCTBa 3aBUCUMOCTb (PU3UKO- XMUMHYECKUX CBOMCTB OKCH/IOB,
HEOPraHUYeCKUX XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBAHUM, aM(pOTEPHBIX
BEIIIECTB 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;
HEOPraHW4ecKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI MOTYYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3a]JaHUs Ha
CBOMCTBA U MOJIy4ECHHE
HEOPraHWYeCKUX BEIECTB
33 Wnentu puxanus Hccnenosats 1. IIpakTHKO-OpHUEHTUPOBAHHBIE
HEOPraHUYEeCKUX KauyeCTBEHHbIE PEaKLUK  |3aJaHus 110 COCTaBJICHUIO
BEIIIECTB HEOPraHUYECKUX BEIIECTB |XMMUYECKHX PEeaKIHil ¢ yuacTHeM

HEOPraHWYECKUX BEIICCTB,
UCTIOJIB3YEMBIX JIJISI KX
UICHTH(UKAIINH.
2.JIabopaTopHas pabora:
“Unentudukamms
HEOPraHM4YeCKUX BEIIECTB”
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Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHuYecKuX
BelIEeCTB

HccaenoBars cTpoeHue

CBOMCTBA OPraHn4e€CKux
BEIICCTB

KounrpoJsbHas padora
«CTpoeHmne u CBOlicTBa
OpPraHM4ecKHX BellecTB»

4.1

Krnaccuduxanus,
CTpOCHHUE U
HOMEHKJIaTypa
OpraHM4Ye€CKuX BCIICCTB

Knaccudunuponath
OpraHMYEeCKHe BEIeCTBa B
COOTBCTCTBHHU C UX
CTpOCHHEM

1. 3ananus Ha cocTaBiieHUE
Ha3BaHUN OPraHUYECKUX
COEIMHEHHUM 110 TPUBUAIBHON WU
MEXYHAPOIHOU
CHUCTEMAaTH4EeCKON HOMEHKJIIATYype.
2. 3agaHus HA COCTABIICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (GOpMYIT
OpPraHUYEeCKUX BEIIECTB
OTJENbHBIX KJIACCOB.

3. 3ajaun Ha ornpeaeIeHue
npocTeiieil popmyJisl
OpPraHUYECKON MOJIEKYJIIbI, UCXO/IS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

CBolicTBa OPraHMYECKUX
COEIMHEHUU

VYcraHaBIuBaTh
3aBUCUMOCTb (PU3UKO-
XHMHYECKIUX CBOICTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3amanus Ha coCTaBJIEHHE
YPaBHEHUN XUMUYECKUX PEaKLINil
C YYaCTHEM OPraHUYECKHUX
BEIIECTB HA OCHOBAHHUH UX
COCTaBa M CTPOCHHUSI.

2. 3anaHus Ha COCTaBIICHHE
YPaBHEHHU XUMUYECKUX PEaKINH,
WJUTIOCTPUPYIOIIIUX XUMUYECKHE
CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINI 1
TEHETUYECKOMN CBA3U
OpPraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHsie 3a7auu 110
YpaBHEHHSIM PEAKIUH C y4acTUEM
OpraHUYECKHX BEILIECTB.

4. JJabopaTopHas paboTta
“IIpeBpalieHust OPraHUuYECKUX
BELIECTB IIPX HATPEBAHUM"

4.3

Wnentudukamms
OpPraHUYEeCKUX BEILECTB,
UX 3HaYEHHE U
IpUMEHEHUE B ObITOBOM
Y IPOM3BOJICTBEHHON
JeSITEIbHOCTH YeslOBeKa

Hccnenosatn
Ka4eCTBEHHbIE PEAKIUU
OpraHUYECKUX
COETMHEHNH OTACITbHBIX
KJIaCCOB

1.IIpakTuKO-OpUEHTU POBAHHbIE
3aJlaHus IO COCTaBIICHUIO
XUMHUYECKUX PEAKIUI C yJaCTUEM
OpPraHWYEeCKUX BEIIECTB, B T.4.
UCMOJb3YEMBIX JJISl UX
UICHTU(PUKAUY B OBITY U
IPOMBILIIIEHHOCTH.
2.JIabopaTopHas pabora:
“UnenTudukanus opraHuuecKux
COEIMHEHUM OTAENIbHBIX KIACCOB”
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Pa3nean 5.
Kunernueckue n
TePMOJAUHAMMYECKHE
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHUMHYECKHX peaKkuuii

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

5 CKopocTh XUMHUYECKHX | XapaKTepHu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
peakuuii. XUMUUECKOE |BIMSHUE KOHIIEHTPALMN  |TEOPETHYECKHE 3a1aHHsI Ha
paBHOBecUE pearupyromux BeImecTB U |aHaiu3 pakTOPOB, BIUSIOMINX HA

TEMIIEpaTypbl HA CKOPOCTb |U3MEHEHUE CKOPOCTU XUMUYECKON
XUMHUYECKUX PEaKIUil peakuuu. IIpakTuko-
XapaxkTepus3oBaTh OpPHEHTHPOBAHHBIC 3aJaHUSI HA
BIIMSIHUE U3MEHEHUS nprMeHeHue npuHiuna Jle-
KOHIIEHTpaluu Bemect, |LlaTenbe ansg HaxoxIeHUs
pEaKIK Cpeabl U HaIPaBJICHUs CMELLEHUS
TEMIIEpaTypbl Ha paBHOBECUSI XMMHUUYECKOHN peakluu
CMEILEHNE XUMUYECKOT0 |1 aHaJu3 PaKTOPOB, BIUSIOMUX
paBHOBeECHUS Ha CMELICHHE XUMUYECKOI0
paBHOBecHUs

6 HcciaenoBarb HCTHHHBIE

Pa3nen 6. PacTBopbl PacTBOPBHI € 321AHHBIMHA
XapaKTepuCTUKAMH
6.1 ITonsatue o pacteopax  |Pa3nmmuuarh HCTUHHBIE 1. 3agaun Ha PUTOTOBJICHUE
pacTBOPbI pacTBOpPOB.
2. [IpakTUKO-OpHUEHTUPOBAHHBIE
pacyeTHbIE 3aJjaHKs Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
IIPOM3BOACTBEHHOM 1€ATEeIbHOCTH
YyeJoBeKa
6.2 Hccnenosanue cBoiicts |Hccnenosats dusnxo- JlaGopaTtopHas pabora
pacTBOpOB XMUMHYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB™
UCTUHHBIX paCTBOPOB

II [IpodeccnoHaNIbLHO-OPHEHTHPOBAHHOE COAEPKaAHME (COAEpPKAHUE NPUKJIATHOI0 MOLYJIs)

7 Paznen 7. OuenuBaThb mocJjaeacTBus [3anmura Keiica (¢ yaerom
Xumus B ObITY 1 OBITOBOM 1 Oyaymeii mpogeccnoHAIbHOM
TMIPOM3BOICTBEHHOM MPOU3BOICTBEHHOH JesATeJbHOCTH)

AeSITeJIbHOCTH AeSITeJIbHOCTH YeI0BeKa

ye10BeKa ¢ MO3HUMH
JKO0JIOTHYECKOH
0e3onmacHoOCTH

Xumus B ObITY U
MIPOM3BOACTBEHH O
JeATeIbHOCTU YeI0BEKa

O1eHnBaTh MOCIEICTBUS
OLITOBOH U
MPOU3BO/ICTBEHH O1
JIeSITCIIbHOCTH YEJIOBEKa C
MO3UIAN PKOJIOTNYECKON

Ketic (¢ yuerom Oynymmen
npo¢eccroHaIbHON
NeSITENILHOCTH )
Bo3MoxxHBIE TEMBI KEWCOB:
1. [loTennenue kumaTa u
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0e30MacHOCTH

BBICBO60)I(,I[GHI/IC T'a30BbIX
TruapaToB CO JJHA OKCaHa.

2. Bynyiue MaTepuasl JJis aBua-

, MAIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBbie MaTepuasl 1J1s
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacTUTENBHBIX MTPETapaToB
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5. ®OHAbI OHEHOYHBIX CPEJACTB

2 cemecTp oOyuenusi. @Dopma NpoMe;KyTOYHOIM aTTeCTAIUN —
«An¢pPepeHup oBaHHbIN 3249eT»

Borpock! a1t moarotToBku K 1uQPepeHInpOBAaHHOMY 3a4€Ty MO MPEAMETY
«XUMUA METAIUIOB)»

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

HenpenenbHbie yrieBogopobl.

ApeHbl

Cnouptel. @eHon

['eHeTnueckast CBSI3b OPraHUYECKUX COCTUHECHUMN
AJbIEeTu bl

. KapOoHOoBBIE KHCIIOTHI.

10 Crnoxnsie 3¢upsl. XKups

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.Knaccuduxanus XuMUIECKUX peaKIIii

17. TO],

18. I'mnponu3 coneii. OBP

19.Knaccuduxarus HeOpraHU4ECKUX BEIIECTB

20. Metaibl, OKCUIbI

21. Cnoco0bl osyuenust MmetajsioB. Kopposus

22. Kucnotel, ocHoBanus. Conu

23.I'eHeTHYECKas CBSI3b HEOPTAaHMYECKUX BEILIECTB
24 PelieHue pacy€THBIX 3a/1a4.

XN WD =

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

IIKAJIOM:
IIpouenT KauecTBeHHas1 OlleHKA HHAUBHUAYAJIbHBIX
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 GannoB) mpUCBauBaeTCad OOYYaIOIIEMYCs, €CIM OH IOJHOCTBIO
BBITIOJIHUAJT 33J]laHUE SK3aMEHAIIMOHHOTO OwWjeTa: Jaj MpaBHJIbHBIE OTBETHI Ha
BCE BOIIPOCHI U PEILINII BCE 3a/1a4H;

80 + 89% (4 Oamna) mpucBauMBaeTcs OOY4YaIOIIEMYCS, €CIU OH IMOJHOCTHIO
BBIMIOJIHAJT OFHO MPAKTHUECKOE 3a/JlaHue JK3aMEHAIIMOHHOTO Ouiera W aan
MPaBWIbHBIA OTBET HAa TEOPETUYECKHI BOIMPOC, JMOO BBIIOJHUI JIBa
MPAKTUYECKUX 3aJaHusl, HO HE CMOT MPAaBWILHO OTBETUTh HA TEOPETHUECKHUI
BOIPOC;

70 = 79 % (3 OGamna) mpucBauBaeTCcsi 00y4aromeMycs, €Clidi OH IMOJHOCTHIO
BBITIOTHUJI OJHO TIPAKTUYECKOE 3aJjaHue JK3aMEHAI[MOHHOTO Oujera u
JIOTTYCTHJI CYIIIECTBEHHBIE OITMOKH MPU OTBETE Ha TEOPETUIECKUI BOIIPOC;

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 BO3MOXHOCTSAMMU 310POBbS (OB3)

AnanTtupoBaHHas MporpaMMa pa3padaTbIBaeTCsl MPU HATMYHUM 3asiBICHUS CO CTOPOHBI
oOy4aroierocst (poauTenae, 3aKOHHBIX MPEICTABUTENCH) U MEAUIIMHCKUX MOKa3aHUM
(pekoMeHJauusAMH TICUXOJIOr0-MEUKO-TIeAarornieckoi KoMuccuu). st nHBauI0B
aJanTUpoBaHHas OOpa3oBaTelbHAs MpoOrpaMMa pa3padaThIBAETCS B COOTBETCTBUU C
WHJUBUTyaJTbHON NpOrpaMMOi peaOuIuTauu.
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