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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN
MMPOT'PAMMBI OBIIIEOBPA3OBATEJBbHOM JUCIHUILIUHBI «XUMUSI»

1.1. MecTo IMCHUILVIMHBI B CTPYKType OCHOBHOH MNPO(ecCHOHATBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI

ObmeoOpa3oBaTenpHas AUCHUIUIMHA « XUMUS) U3ydaeTcs Ha 0a30BOM ypOBHE B
o0mreoOpa3oBaTeTbHOM IIMKIJIE YYEOHOro TIUJIaHa OCHOBHOM MpodecCHOHATBbHON
o0pa30oBaTeNbHON MpOrpaMMbl YKPYHNHEHHBIX TIpynn crneuuaibHocTH  15.02.16
TexHOI0russ MaIMHOCTPOEHHUS.

1.2. Heau n nuianHupyemble pe3yJbTaThl OCBOCHUS JUCHUIIIMHBI

1.2.1. Heau 1 32124 JUCUUIJINHBI

@opMHUpOBaHUE y CTYACHTOB MPEACTABICHUS O XHMHYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA KAK OCHOBBI NPUHSTHUS PEIICHUN B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYalIMSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOJHOM Cpeie.

3agaum IMCUMINVIMHBL:

1) cdopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SBJIEHUN B OKPY)KAIOUIEH CpeAe, LIENOCTHOW HAYYHOM KapTUHBI MU,
B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS COCTaBISATH (POPMYJIbl HEOPraHHMYECKUX U OPraHUyYeCKHX
BEIIECTB, YPABHEHUS] XUMUYECKUX PEAKIUN, OOBIACHITH UX CMBICI, HHTEPIPETUPOBATH
pEe3yAbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaThb  HaBBIKM ~ NPOBENEHUS  MPOCTEHUIIMX  XUMHUYECKUX
HKCIEPUMEHTAIBHBIX UCCIIEJOBAHUN C COOJIIO/IEHUEM MPaBUII 0€30MaCHOTO OOpaIeHHS
C BEIIECTBAMHU U JIaOOpaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTH yMEHUS UCIOJIb30BaTh HH(GOPMAILIMIO XUMUYECKOTO XapaKTepa u3
Pa3IUYHBIX UCTOYHUKOB;

5) chopmHpoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOEH ACSITEIBHOCTU U
XUMHYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTh MOHMMAHUE 3HAYUMOCTHU JOCTUKEHUN XUMUYECKON HAYKH U
TEXHOJIOTHA VISl pa3BUTHUS COITMAIBHON 1 TTPOU3BOICTBEHHOM cep.



1.3. PeKOMeHHyeMOe KOJHY€CTBO 9aCO0B HA OCBOCHUE NMMPOrpaMmMmbl ITNCIIUIIIHNHBI

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuaroierocs 72 yaca, B TOM YUCJIE:
TEOpeTUYECKOro ooyueHus 44 4yacos

MPAKTUYECKUX 3aHATUHN 24 4yacoB

caMOCTOATENbHASI BHEAyIUTOpHAs paboTa 4 yac



2. CTPYKTYPA U COAEP’)KAHUE
OBIIEOBPA3OBATEJBHOM IUCHUILIMHBI «XUMUS»

2.1. O0beM JUCHUNIMHBI H BU/bI Y4eOHOH padoThI

Buj yueO6HoI padoThI

Oovem uacoe

1 cemecmp 2 cemecmp
MaxkcumasabHasi yaeOHAasi HATpy3Ka (Bcero) 36 36
Oobs3aTebHAA ayAMTOPHAasA yueOHasn 34 34
Harpy3ska (Bcero)
B TOM YHCJIE:
JICKILIUU 24 20
[IPAKTUYECKUE 3aHITUS 10 14
Dopmbl npomedcymouHou ammecmayuu Hugppepenyu-
POBAHHDIU
3auem
CaMocrosiTeIbHAsA BHEAYAUTOPHAsA y4eOHas 2 2

Harpy3ska (Bcero)




2.2. TemaTu4eCKHMi IUIAH U COACPKAHUE U CHUTIHHBI

Yposens
HaumenoBanue Coaep:xkanue yueOHOro MmarepuaJia, 1a00paTopHble U NPaKTHYeCKHe PadoThl, CAMOCTOATEIbHASA O0bem 0CeOCHIL
pa3iesioB U TeM padora o0yyaroumuxcs, KypcoBasi padot (IIPOeKT) (eciu npedycmompensl) 4acoB 4
1 2 3 4
Pazgen 1. Opranunyeckasi XumMust 34
Tema 1.1. Conep:xaHue y4eOHOro MaTepuaJia 2
OcHoBHbIE OHATHSA | 1 [Ipenmer oprannueckoi xumuu. IIpuponHble, UCKYCCTBEHHBIE M CHHTETHUYECKHE OPraHHYECKHE 2 1
OpPraHMYecKoi BeniecTBa. CpaBHEHHE OPTAaHUYECKUX BEIECTB C HEOPraHUYECKUMHU. Teopusi CTpOCHUS OpraHUYECKHX]
XMMHH U Teopus coenquHeHnit A.M. bytnepoBa. OCHOBHBIE MOJOXEHUS TEOPUHU XUMHUECKOT0 CTpoeHusl. 3oMepus U
CTPOEHMA u30Mepbl. XuMudeckue (Gopmysiasl M MOAETH MOJIEKYNT B opraHumueckod xumuu. Kiaccudukanus
OpraHHYecKuX opraHuydeckux BemiecTB. Kiraccudukamms BemecTB M0 CTPOSHUIO YTIIIEPOJIHOTO CKeJIeTa M HATHYHIO
COeIUHEeHU I byHKIMOHAIBHBIX TpyIIl. ['omosoru u romonorus. Hayana nHomenkinatypsl [IUPAC. Knaccudukanus
peakiuii B OpraHuYeckod XuMuu. Peakuuu mnpucoenuHeHus (TUAPUPOBAHUSA, TaIOT€HHUPOBAHUS,
THIPOTaTIOr€HUPOBAHMS, TUIpaTalyn). Peakuuu OTIIETUICHHUS (mermapupoBaHus,
JErUIpOTaioTeHUpPOBaHus, JeruapaTanun). Peakuun 3amenienus. Peakunu nzomepusanuu.
IIpakTHyeckoe 3aHsiTHE 2 1
[TpoBepka 3HaHMit oOydarommxcs mo Teme 1.1. 3HaHre OCHOBHBIX MOJIOKEHUN Teopun byTiepoBa, yMeHHE
MOCTPOCHHUS YTJIEPOJHBIX CKEJIETOB Ha MPUMEpPE MPOCTHIX YIIIEBOJOPOIOB U UX MPOU3BOJIHBIX. YMEHNUE
OTIPECIISATH THITH THOPHUIN3AINK aTOMOB YTJIEpO/a, HATMYKE K- U CUTMa- CBS3€H B CTPYKTYPHOU (HOpMYyIIe
OpPraHMYECKOT0 BEIIECTBA.
Tema 1.2. Coaepsxkanue y4eOHOro MaTepuasia 10
Yraesoaopoabl u ux | 1 AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUN Psifl, ©30MEPUSI © HOMEHKIIATypa aJIkaHOB. XMMUYECKHUE CBOMCTBA 4 1
NPUPOAHbIE aJIkaHoOB (MeTaHa, ITaHa): TOPEHHE, 3aMelIeHHe, pa3IokKeHue, Aeruapupoanue. [IpuMeHenne ankaHos
HCTOYHMKH Ha OCHOBE CBOMCTB. [Iporiecchl mpoMbIIIeHHON TiepepadoTku HeTH: KpeKuHT, pudopmMuHr. OKTaHOBOE
YHCII0 OEH3WHOB U 1IETAHOBOE YHCIIO TU3ETHHOr0 TOTINBA. KOKCOXUMUYECKOe MTPOU3BOJICTBO U €r0)
MPOIYKIHS.
PerieHne skciepuMeHTAIbHBIX 3324
2 AJKeHbl. DTWIIEH, €ro IMoJlyuyeHHe (JIerupupoBaHUEM 3TaHa, JACMOJUMEpHU3alei MOIMITHIICHA). 1
I'omonoruueckuii psia, U30Mepusi, HOMEHKJIATypa alKeHOB. XMMUYECKHUE CBOWCTBA 3TUJICHA: TOPEHUE,)
KayecTBEHHbIE peakuuu (oOeciBeurBaHHEe OpOMHON BOJbI M pacTBOpa MEepMaHraHara Kajwus), 4

ruaparanuys, rnojJinMepu3anus. HpI/IMeHCHI/Ie 3TUJICHA Ha OCHOBE CBOMCTB. I[I/IGHLI " Kay4YYKH. IlonsTue

0 IWCHAX KaK YIJICBOAOpOJdax C JABYM: [[BOi/JIHI)IMI/I CBA3AMU. COHp?DKCHHI)Ie JAUCHBI. XUMHYECKHE




cBoiicTBa OyTanueHa-1,3 u u3onpena: odeciBeYrBaHe OPOMHOM BOBI U MOJIMMEPU3ALINS B KAYUYKH.
HarypanbHblii 1 cUHTeTHYECKHE Kayuykd. Pe3uHa. ANkuHbL. AueTwieH. XUMHUYECKUE CBOWMCTBA
alcTUJICHA: rOpCHHUC, O6CCI.[B€‘-II/IBaHI/Ie 6pOMHOI71 BOJBI, IPUCOCANHCHUC XJIOPOBOAOPOJa U ruapaTanusi.
[IprMeHeHre aleTuIeHa Ha OCHOBE CBOMCTB. MeXKI1accoBasi U30MEPHS C aJTKaIMCHAMU.

Apensbl. benzon. Xumudeckne cBOMCTBa O€H3071a: TOPEHUE, PEaKIIUU 3aMeIIeHUs (TaJIOreHUPOBaHHE,
HutpoBanue). [Ipumenenune 6eH3051a HA OCHOBE CBOMCTB.

HpaRanecmle 3aHATHUSA

1

Hpe,[[eJ'IBHBIe YIJICBOJOPOIbI. AnkaHpl. XMMHYECKHE U (bI/ISI/I‘ICCKI/Ie CBOﬁCTBa, ITOJIYYCHUC.

HenpenenbHble yriaeBogopobl, XAMHUECKUE U (PU3NUECKHE CBOWCTBA, OTyUYCHHUE.

ApoMaTtudeckue yriieBoJ0po/ibl Ha MpuMepe OeH30J1a U ero MPOCTEUIINX FTOMOJIOTOB. XUMHUECKHUE U
(bu3nyecKkue CBOWCTBA, MOJyUYCHHE.

Tema 1.3.
Kucsopoacoaep:xann
He OpraHnvyecKue
coeIMHEeHUs

Conep:xanue y4eOHOro MaTepuaJia

=}

1.

Cruprel. [lonydenue sTaHosia OpoKEHHUEM IIIOKO3bI U THApaTanuen sTwieHa. [ uapokcuiibHas rpymnma
Kak (yHkuuoHanbHas. [loHATHE O TMpeJeNbHBIX OJHOATOMHBIX CIUPTaX. XUMHYECKHUE CBOWCTBA
ATaHOJIa: B3aUMOJICHCTBHE C HAaTpHUEM, OOpa30BaHHME TMPOCTHIX M CJIOKHBIX A(HUPOB, OKHCICHHE B
anpaeru]. l[lpuMeHeHne »TaHOJla HAa OCHOBE CBOMCTB. AJIKOIOJIM3M, €ro MOCIEJICTBUS U
npeaynpexacHue. [ uiepun Kak npeAacTaBuTeIb MHOTOaTOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOroaroMHusle cnupthl. [IpuMenenne rimnepuHa. @enos. OuU3nyeckre U XMMHUYECKHUE CBOMCTBA
(denona. BzanMHoe BIIMsSIHAE aTOMOB B MOJIEKYJIe (heHOJIa: B3aMMOCHCTBHE C THIPOKCHIOM HATPHS H
a30THOM kucaotou. [Tpumenenue dheHona Ha OCHOBE €ro CBOKWCTBA

Ansaeruasl. [Tonstue 06 anpaerngax. AnpJeruinas rpynmna kak GyHKIuoHaidbHas. GopManbaerui u
€ro CBOMCTBA: OKUCJIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUIN CIIUPT.
[TonydeHue anpIeru10B OKHUCICHUEM COOTBETCTBYIONIUX CIUPTOB. [IpuMenenne ¢popManbaeruia Ha
OoCHOBe ero cBoicTB. KapOoHoBbie kucioThl. [IoHsATHE 0 KapOOHOBBIX KHcIoTax. KapOokcumpHas rpymma
Kak (yHKIMOHaJbHAst. | OMOJIOTHYECKUN pSAA TpPEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonyuenne kapOOHOBBIX KUCIOT OKHCICHUEM aJIbJIETHI0B. XUMHUECKHE CBOMCTBA YKCYCHOM KUCIIOTHI:
o011Ire CBOMCTBA ¢ MUHEPATbHBIMU KHUCIOTAaMH U peakuuu stepudukanuu. [IpuMenenne ykcycHon
KHCIIOTHI HA OCHOBE CBOMCTB. BrIciine >KupHbIE KUCIOTHI HA TPUMEpE MaTbMUTHHOBON M CTEAPHHOBOM.

HpaKanecmle 3aHATHUSA




1. Xumuueckue u (pu3nuecKrue CBOMCTBa CIUPTOB (OKUCIIEHUE CIIMPTA B alIbJIETU]I, TOTyYCHHE TIIhLepaTa
M€/, TUTPOCKOITUYHOCTB);
2. Xumudeckue U (U3NYECKUE CBOWCTBA allbJETUIOB (peakiusi cepeOpsHOro 3epkaia, OKUCICHUE

QJIBJICTUIOB B KUCIIOTY C IOMOIIBIO Tuapokcuaa meau (11));
3. CBoiCTBa YKCYCHOM KUCIOTHI (B3aUMOJICHCTBUE C METAJUIAMH, C OCHOBAHUSIMH, C COJISIMHU, OTHOIIICHHUE K

HHIUKATOpam);

Tema 1.4 Conep:xkaHue y4eOHOro MaTepuaJia 4
Azotconep:xkamme | I[lonumepsl. benku u momucaxapuabl Kak OUOTIOIUMEDHI. 4
OpraHuvecKue InacTmaccesl. [lonydeHne noaumMepoB peakiueil NoJTuMepu3aliy U MOTUKOHAeH AU, TepMoIIacTUIHbIe
coeTMHEHMUs. Y TepMOpEaKTUBHbIC IJIacTMacchl. [IpeacTaBuTenu miactmace.
IHonumepsi BosokHa, ux knaccudukamms. [lomydenne BosokoH. OTaeNbHbIE TPEICTABUTEIN XUMUISCKAX BOJIOKOH.
IpakTu4ecKkoe 3aHsATHE 2
1. O6mee monnmanre BMC: knaccudukamnmu, crocodax moxydeHus, Gu3uKo-MexaHndecKue CBOMCTBA,
COCTOSIHUSI, XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
Pasznes 2. O01mast ¥ HeOpraHuyecKass XUuMMsI 34
Tema 2.1. OcHoBHbIe | Conep:kaHue y4eOHOr0 MaTepuajia 2
MOHSITUS U 3aKOHBI OcHoBHbIe MOHATHA XUMHH. BemectBo. AToM. Monekyna. XUMHYECKUN 3JI€MEHT. AJUIOTPONUS.
XUMHUH [Ipocthie u cinoxHbie BeuecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKUE 3HAKU 1
u hopmyiel. OTHOCUTETBFHBIC aTOMHASI U MOJICKYJIsIpHasi Macchl. KommdecTBo BeriecTsa.
OcHOBHBIE 3aKOHbI XMMHUH. 3aKOH COXPAaHEHUS MACChI BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJIAPHOU CTPYKTYPBI. 3aKOH ABOTaJipo U CJIEACTBUS UX HETO.
PacuerHble 3a1aun Ha HAX0XK/IEHUE OTHOCUTEIILHON MOJICKYJISPHON MaccChl, OIpeielieHne MacCOBOM 101
XHUMHYECKHUX 3JIEMEHTOB B CJIOJKHOM BEIIICCTBE.
IMepuoauyeckuii 3akon [I.U. MenneneeBa. Otkpritue JI.1. MenneneeBsiM [lepuoandeckoro 3akoHa.
[Tepunoanueckwuii 3akon B popmymuposke /.M. Menneneera. 1

[lepuonnyeckas TabnuIa XMMHYECKHX 3JEMEHTOB — rpaduueckoe OTOOpaKeHHE MEePHOIHYECKOTO
3akoHa. CTpyKTypa MEPUOIUYECKON TaOIUIBI: MEepruoaAbl (Mayible ¥ OOoJbINE), TPYNMbl (TJIaBHAS U
moOovHas).

Crtpoenue atoma u nepuoandeckuii 3axkon .M. MenneneeBa. AToMm — ciokHasi yactuua. Aapo
(IPOTOHBI ¥ HEUTPOHBI) U NNEKTPOHHAS 000s10uKa. M30TOMBI. CTpOEHHE ANEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB MaJbIX MepuoioB. OCOOCHHOCTH CTPOEHUS 3JEKTPOHHBIX 00O0JOYEK aTOMOB 3JIEMEHTOB
OonpIIMX MEepHoAoB (mepexoAHbix 3iemenTtoB). [lonsrtue o6 opbutansax. s-, p- u d-OpOuranm.
DJEKTPOHHBIE KOH(PHUIYypallMd aTOMOB XHMHUYECKHUX dyeMeHTOB. CoBpeMeHHas (hOpMYyJIHPOBKA




NEPUOINYECKOT0 3aKOHA. 3HaUeHHE EPUOINYECKOT0 3aKOHA U IEPUOANYECKON CUCTEMbI XUMHUECKUX
snemeHToB J[.M. MeHneneeBa 1 pa3BUTHSI HAYKH M HOHMMAaHUSI XUMUYECKON KapTUHBI MHPA.

Tema 2.2.
CTpoeHne BelecTBa

Conep:xanue y4eOHOro MaTepuaJia

N

Honnas xumunueckas cBs3b. KaTnoHsl, nx 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe MpOoLecca OKUCIECHUS.
AHnoHbI, X 00pa30BaHME U3 aTOMOB B pe3yJIbTaTe Mpoliecca BocCTaHOBIeHUs. VIoHHasI CBsI3b, KaK CBS3b
MEXy KaTHOHAMH U aHHOHAMH 32 CUET JIEKTPOCTATHUECKOro MpUTskeHus. Kiaccudukanys noHOB: 110
COCTaBy, 3HaKy 3apsija, HUTMYUIO TUAPATHON 00010uku. MoHHBIE KpucTayuinyeckue perneTku. CBoicTBa
BEILECTB C MOHHBIM TUIIOM KPUCTAIIIMYECKON PEIIETKH.

KoBasienTHasi xumuyeckasi cBsi3b. MexaHu3M 00pa30BaHUSl KOBAJIEHTHOW CBsA3M (OOMEHHBIH M
JIOHOPHO-AKLENTOPHBIN). DIEKTPOOTPULATENBHOCTh. KOBaleHTHbIE MMOJIApHAs U HEMOJSpPHAs CBS3H.
KpaTHocTh KOBaneHTHOU cBA3M. MoJekylsipHble U aTOMHbIE KpHcTaulMyeckue pemnietku. CBoiicTBa
BEILECTB C MOJIEKYJISIPHBIMU U @TOMHBIMH KPUCTAININYECKUMHU PELICTKAMH.

Metajuinyeckas cBsi3b. MeTaumueckas KpUCTAUIMYECKas peleTKa U MeTAIUIMYECKask XUMUYeCKast
cBA3b. PU3HNUYECKHE CBOWCTBA METAJLIOB.

ArperaTHble COCTOSIHUSI BellleCTB M BOJAOPOAHAsA CBA3b. 1Bepoe, )KUIKOE U ra3000pa3HOe COCTOSTHUS
BelecTs. [lepexon BelecTsa U3 OJJHOTO arperaTHOro COCTOSIHUA B ipyroe. BogopoaHas cBs3b. Yuctsie
BeuiecTBa U cMecu. [lonsTue o cmecu BeiecTB. 'oMoreHHbIe U reTeporennble cMecu. CoctaB cMecei:
00BEMHAsi 1 MAaCCOBast J10JIM KOMIIOHEHTOB CMECH, MacCOBast J10JIsI IPUMECEH.

JucnepcHbie cuctembl. [lonsatue o nucnepcHoii cucreme. JlucnepcHas $asza u nucrepcruoHHast cpefa.
Knaccudukarus nucnepcHbix cucteM. [IoHsITHE 0 KOJIIOMAHBIX CHCTEMAX.

Tema 2.3.
Bopa. PacTBopsl.
DJIeKTPOTUTHYECKA
sl AUCCOUAIUS

Conep:xxanue y4eOHOro MaTepuaJia

1

Bona. PactBopel. PacTtBopenne. Boma kak pactBoputens. PactBopumocth BemiecTB. HackhleHHbIe,
HCHACBIIICHHBIC, IICPCCHIIICHHBIC paCTBOPLI. 3aBUCUMOCThD PAaCTBOPUMOCTH I'a30B, )KI/II[KOCTGI\/JI " TBCPABIX
BEIIECTB OT PA3IUYHBIX (PAKTOPOB.

MaccoBast 10711 pacTBOPEHHOI'O BEILIECTBA. JJIEKTPOJIUTHYECKAS] JMCCOLMANUs. DJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI. DIEKTPOIUTHUECKAs JUccoanus. MexaHU3Mbl 3JIEKTPOIUTHUECKON TUCCOUALUN IS
BCIICCTB C pa3JIMYHBIMU THIIAMU XUMHYECKOU CBA3H. FI/II[paTI/IpOBaHHI)Ie N HETUAPATUPOBAHHBIC HOHBI.
CreneHsp >MeKTPOTUTHYECKON aucconuanuu. CUabHbIC U clladble 2IeKTPoIuThl. OCHOBHBIE MOJIOXKEHUS
TCOprUn 3JI€KTpOHHTI/I‘I€CKOﬁ Jucconuanuu. KI/ICJIOTI)I, OCHOBAHHA U COJIK KAaK 3JICKTPOJIUTHI.

I'maponu3 xak oOMeHHBIH mpouecc. HeoOpaTuMbIil THaposin3 OpraHMYECKUX M HEOPraHMYecKuX
COEIMHEHMI U €ro 3Ha4YCHHE B IPAKTUYECKON JESATEIbHOCTH YEJIOBEKA
O6paTtumblii rupoan3 cosueil. [lpaktnyeckoe npuMeHeHne ruipoan3a. CTyneHyaTbli THAPOIH3.




IlpakTyeckue 3aHATHS

1. Peakiiuu nonHoro ooMeHa
2. 'maponu3 coseld (Bce TUTIBI THIPOIIN3A, PEAKIIHSI CPEIIbI)

Tema 2.4.
XuMHnuyecKmne
peakuumn

Conep:xaHue y4eOHOro MaTepuaJia

1.

Kanaccnduxanusi xumuueckux peakmuii. Peakimn coequHeHus, pa3ioKeHus, 3aMeIIeHus, OOMeHa.
Karanutnueckue peakmun. OOpaTumble W HeoOpaTHMble peaknud. [ OMOTEHHBIE W TETEePOTCHHBIE
peakiuu. DK30TepMHUUYECKUE U SHI0TepMUIECKHe peakiiuu. TermnoBoi 23QPeKkT XUMUIECKUX PEaKInii.
TepMoxuMUUYeCcKue ypaBHECHHUS.

CkopocTh XMMHYECKUX peakiuii. [loHsTHE 0 CKOPOCTH XMMUUYECKHUX peaklnii. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKUX PEAKIIUN OT pa3InYHBIX (DAKTOPOB: MPUPOJIBI PEArUPYIOMIUX BEIIECTB, UX KOHIICHTPAIIUH,
TEMIEPaTyphl, TOBEPXHOCTH COMPHUKOCHOBEHHUS M HWCIOJB30BaHUs KaTanu3aTopoB. OOpaTUMOCTh
XUMUYECKUX peakiuit. O0patuMpie 1 HEOOpATUMBIE PEaKIIU. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0
CMEILICHHUS.

OKHCIANTEIBHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CreneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBJICHHE.
BoccranoBurens u okucieHue. MeToa 3JIEKTpOHHOro OajlaHca AJIi COCTABICHHs YpPaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU.

Tema 2.5.
Kaaccnpukauus
HEeOpraHu4YecKHuXx
CoeTUHEHUH U UX

CBOMCTBA

Conep:xaHue y4eOHOro MaTepuaJia

1

Metaaiabl. OCOOEHHOCTH CTPOEHHsSI aTOMOB M KPUCTAUIOB. DH3MUECKHE CBOMCTBAa METAJJIOB.
Krnaccudukanus MeTauioB MO pa3iMdHbIM TpH3HAKaM. XHWMUYECKHE CBOMCTBA METAJLIOB.
DNEKTPOXUMHUYECKUN PsIi HaNpsDKEHUH MeTaiuioB. Metaimorepmusi. OOmme crocoObl MOTydeHUS
MeTtauioB. [lonarue o metaiurypruu. Ilupomerannyprus, THIPOMETAILTYPrUs U JIEKTPOMETAJUTY I Hsl.
CrmuiaBbl YEpHBIE U LIBETHBIE.

HemeTtannbl. OcobeHHOCTH CTpOeHHs aTOMOB. HeMeTasuibl — mpocThie BeIecTBa. 3aBUCUMOCTh CBOMCTB
raJIOr€HOB OT MX mosioxkeHus B Ilepumonnueckoin cucrteme. OKHUCIUTEIbHBIE U BOCCTAaHOBUTEIbHBIC
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX IOJIOKEHMSI B Py MIEKTPOOTPULIATEILHOCTH.

Oxcuasl n ux ceoiictea. ConeoOpasymomye 1 HeconeoOpasyrone okcuabl. OCHOBHbIE, aM()OTEPHBIE U
KHCJIOTHBIE OKCUIBL. 3aBUCUMOCTb XapaKTepa OKCUA OT CTENIEHH OKUCIIEHHs 00pa3yoLEero ero Merasuia.
XHUMHUYECKUE CBOMCTBA OKCHIOB. 11osydeHne OKCuIoB.

Kucaorsl u ux cBoiicTBa. KUCIOTHI Kak 3J€KTPOIUTHI, UX KIacCU(DUKAIIHS 110 pa3IUIHBIM IPU3HAKAM.
XUMHYECKUE CBOMCTBA KUCIOT B CBETE€ TEOPHUM 3JIEKTPOJIUTUYECKOW aucconuanuu. OcoOeHHOCTH
B3aUMO/ICHCTBHUS KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCIIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
IMOJIYYCHHUA KHUCJIOTBI.




4 | OcHoBaHusi u ux cBoiicTBa. OCHOBaHUS KaK 3JICKTPOJIMTHI, MX KJIACCU(PHKAIUA IO Pa3InYHBIM
MpU3HaKaM. XHMMHYECKHE CBOMCTBA OCHOBAHUW B CBETE TEOPUHU JJICKTPOJIUTHUYECKOW THUCCOLMAIUU.
Pa3noskeHne HepacTBOPUMEBIX B BOjIe OCHOBaHM. OCHOBHBIE CIIOCOOBI IMOTYYCHHSI OCHOBAHHH.

5 | Coan u ux cBoiicTBa. Conu Kak 3eKTpoauTsl. Coilu cpefHue, KUCIbIe M OCHOBHBIE. XHMMHUYECKU
CBOWCTBA COJIEH B CBETE TEOPUH JIEKTPOIUTHYECKON aucconuay. CrocoObl MOTyyeHHs COJeH.
['upposnns cosen.

6 I'eneTn4yeckan cBS3b HCOPraHu4e¢CKMHX BCIICCTB.

IIpakTH4ecKkHne 3aHATHS

10

1. XuMuueckue CBOMCTBA METAJJIOB.
2. X¥MUYEeCKUEe CBOMCTBA OKCHIIOB
3. DAeKTpoau3 coen

4. Peakiuu MeTaJjI0B C KUCIOTaMH
5. 'maponus conen

JAudppepeHniupoBaHHbIN 3a4eT

Bcero:

68




3. YCJIOBUS PEAJIMBAIIUUA ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCIHUIIJIAHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MAaTE€PHAIbHO-
TEXHUYECKOMY 00eCre4eHN 0

Jns peanuzanuu MNPOTpaMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh TMPETyCMOTPEHBI
CJICAYIONINE CHEelUabHbIC MOMENIEHUs: YU4eOHbIH KaOMHET XUMHUHU W/Wiau y4yeOHOMU
XUMUYECKOM J1abopaTOpUH.

O6GopynoBanne y4eOHOro kaOuHera (HArJsiAHble MOCOOMS): HAOOPHI
IaPOCTEPKHEBBIX  MOJEJNEH  MOJIEKYJ, MOJEIH KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIMM TPOCTHIX M CJIOXKHBIX BEIIECTB W/WIM KOJUICKIIUU MOJIUMEPOB; KOJIIECKITUS
TOPHBIX TOPOJ] U MUHEpAJIOB, Tabiuiia MeHneneeBa, ydeOHbIe (QUIBMBI, THUPPOBHIE
o0Opa3oBaTebHbIE PECYPCHI.

Texunueckue cpeacrsa O0y4YeHHMsl: KOMIBIOTEP C  yCTPOMCTBaMHU
BOCIIPOU3BEJICHUS  3ByKa, IMPUHTEP, MYJIbTUMEIUA-IPOCKTOP C  DKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPE3EHTEP AJIsl MPE3EHTALIHM.

O6opynoBanue sadopaTopur M padouMx MecT JIa0OPATOPUM: MEH3YPKH,
MUTNETKU-KANeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHbIC U MMOKPOBHBIC
CTeKJIa, IJIAHIIEThl JJIs KaleJIbHbIX peakiui, GuibTpoBajgbHas OyMara, MIpOMBIBAJIKH,
CTEKJITHHBIE TMPOOWPKH, pE3WHOBBIE TMPOOKH, (OHApWUKH, HAOOpP PEaKTHBOB,
CTEKJISHHBIC MMaJIOYKHU, INTATUBBI JUIsI MPOOUPOK; MEpHBbIE ITUIMHAPHI, BOPOHKHU
CTEKJIIHHBbIE, BOPOHKH JeluTeNbHble nuiuHapuyeckue (50-100 M), crynku c
necTukoM, (ap@opoBbie YAIIKK, NUHUETH, (QUIBTPHI OyMa)kHbIE, BaTa, Mapis,
4acoBBIC CTEKJIA, AJIEKTPOIUIUTKU, JabOpaTOpHBIE IITATHUBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp IJis MOJy4YeHUs Ta30B (WM MpoOMpKa C ra300TBOJHON TPYyOKOM),
JepKaTenu sl MPOOUPOK, CKIISIHKU JIJIsi XpaHEHUs! PEaKTHBOB, Pa3JaTOYHbIE JIOTKHU;
xumudeckue crakansl (50, 100 u 200 mi); mmaTenu; MUHIETHI; TUTEIbHBIC IITUIIIIBI;
CEKYHJIOMEpHI (TaiiMepsl), MepHbIe TTpooupku (Ha 10—20 mur) u MepHBIEe KOJIOHI (25, 50,
100 u 200 M), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISIHHbIC MAJOYKU; KOHUYECKUE
K0J10b1 Jutst TUuTpoBanus (50 u 100 mi1); UHAMKATOPHBIE MOJOCKHU IS onpeneneHust pH
Y CTAaHJAPTHAS MHIMKATOpPHAS IIKAJIA; YHUBEPCAJIbHBIA UHAUKATOD; NMUIeTk: Ha 1, 10,
50 ma (wm po3atopbl Ha 1, 5 u 10 mur), GrOpeTKU sl TUTPOBAHUS, MEIUIIMHCKHE
mmpunbl Ha 100-150 Mo, nabopaTopHble W/WIM aHATUTHYECKHE BeChl, pH-MeTphl,
CYIIWJIBbHBIN 1IKad, U Ap. JadopaTtopHOE 000PYI0BAHHE.

3.2. UudgopmanuoHHOoe obecrieyeHre peaan3anuu NporpaMmbl

1. Jlns peanmusamuu mporpaMMbl OuOIMOTEYHBIM (QOHI 0Opa3zoBaTEILHOM
OpraHu3aliyd JOJKEH HMMETh IeYaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTENbHBIC U
nH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJOBaHHBIE I  KCIOJL30BAHHS B
o0Opa3oBaTeIpHOM MpOoIecce, HE CTapiie 5 JeT C MOMEHTA U3/IaHMs.



2. PexomeHIyemble TIeUaTHBIC U3JIaHUS TI0 peanu3aliu 00Ieoopa3oBaTeIbHON
JTUCIMIUTAHBI TIPEJICTABICHBl B METOJUYECKHX PEKOMEHIAIUSIX [0 OpraHu3aluu
oOy4eHus.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

KoHTponbs U oOlleHKa pe3ysbTaToB OOY4YEHHUs OCYIIECTBIIAECTCS MpPENoJaBaTeieM B
nporiecce MPOBEJCHUS MPAKTUYECKUX 3aHATHH U J1abOpaTOpPHBIX padOT, TECTHUPOBAHUS, a
TaK)K€ BBIMOJTHEHUS! 00yYaIOIMMUCA UHIUBUAYATbHBIX 3aIaHUM, IPOEKTOB, UCCIIETOBAHUM.
PesynpTaThl OOydeHMs] ONPENENSIOT, YTO OOydarolmuecs AODKHBI 3HaTh, NMOHUMATh U
JIEMOHCTPUPOBATH I10 3aBEPUICHUN W3YUYECHUS JUCUUILIINHBI.

Hnst  dbopMmupoBaHUs, KOHTPOJS W OILEHKH PE3yJbTaTOB OCBOCHUS Yy4eOHOM
JTUCITUTUTMHBI UCTIOJIB3YETCSl CUCTEMa OIICHOYHBIX MEPOINPHUATUN, MPECTaBIAIOmas cooon
KOMITJIEKC Y4YEOHBIX MEpPONPHSTHI, COTJAaCOBAaHHBIX C pe3yJbTaTaMd OOyYCHHS U
chopmynupoBanHbix ¢ yuetom @I'OC COO (mpeaMerHble pe3yiabTaThl M0 AUCIUIUIMHE) U

dI'OC CIIO.

Tunsl o1eHOYHBIX
MepOnpHUATHH

Ne Mopnyas/Paznen/Tema PesynbraT 00yuenus

[ | OcHoBHOe coaep:kaHue

1 dopmMyIHpPOBATH
Paznen 1. OcHOBBI cTPOEHUS pMyJHp

BelieCcrea

0a30BbIe IOHATHSA U
3aKOHBI XHMHUH

1.1 CrpoeHne aTOMOB XMMHUYECKUX
AJIEMEHTOB U MPUPOAA

XAMHYECKOH CBI3H

CocTaBniTh XUMHUYECKHE
(hopMyIIbI COEAMHEHUN B
COOTBETCTBHH CO
CTETIeHbIO OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB,
WCXOJS U3 BAJICHTHOCTH U
31EKTPOOTPULATEIBHOCTH

1. Tect «CTpoeHue aToMOB
XAMHUYECKHX DJIEMEHTOB U
MIPUPOJIA XUMHUIECKOHN CBS3H.

2. 3amauy Ha COCTaBJICHUE
XUMHUYECKUX HOopMYyIT
JIByXaTOMHBIX COeIMHEHUN
(okcum0B, Cynb(PUA0B, TUIPUIOB
U T.IL).

3. 3amaHus Ha MCIIOJIb30BaHHUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHUM COCIMHCHMUI 11O
HOMEHKJIAType MEKTyHapOHOTO
COI03a TEOPETUUECKOU U
MPUKJIAJHON XUMUU U
TPUBUATBHBIX Ha3BaHUU TSI
COCTaBJICHUS XUMUYECKHUX
(hopMyJT TBYXaTOMHBIX
COEIMHEHUH (OKCUAOB,
CyJb(UI0B, THIPUIOB U T.I1.) U
JIPYTUX HEOPTAaHHMUECKUX
COCIMHEHHI OTACIBHBIX KIAaCCOB




Moayas/Pazgen/Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX
MepOonpHUATHH

1.2

[Iepuoanueckuii 3aK0H U
tabnuia J[.1. MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKUEC 3JICMCHTHI B
COOTBCTCTBUH C UX
I0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.N. Menneneena

1. Tect «MeTamnuueckue /
HEMETaJNIMYSCKUE CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBHUE C X 3JIEKTPOHHBIM
CTPOEHUEM H TMOJIOKEHUEM B
NIEPUOTUYECKON CUCTEME
XUMHUYECKUX djiemeHToB JI.1.
MenneneenBay.

2. IIpakTueckue 3aJlanus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
W3MEHEHHEM CBOWMCTB
XHUMHYECKHUX DJIEMEHTOB U UX
COCJIMHEHHI B COOTBETCTBUH C
nojoxxenueM Ileproanueckoi
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUYECKUE 3aaHus Ha
XapaKTEePHU3aLNI0 XUMUYECKUX
3JIEMEHTOB: «MeTaIndeckue /
HEMETaJNIMYCCKHE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBUE C X 3JICKTPOHHBIM
CTPOCHUEM U TMOJO0KEHUEM B
NIEPUOIUYECKON CUCTEME
XAMUYECKHX DJICMECHTOB

.. MenneneeBay




Tunbl OLleHOYHbIX

Ne Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHI
2 Pasen 2. Xumuseckmue XapakrepuzoBarh Tunbl |KonTposbHasi padora
XUMH4YecKHX peakuuil  [«CTpoeHue BelecTsa u
peakumuu
XHMHYeCKHe PeaKkum)
2.1 THuIbl XUMHYECKUX PEaKIMi CocTaBnath peakuuu 1. 3amaun Ha cocTaBieHUE
COEIMHEHMSI, PA3JIOKEHUS, | ypaBHEHUHN pPEaKIUI:
oOMeHa, 3aMeLleHHUs, — COCMHCHHUS, 3aMEICHMS,
OKHCJIUTENBHO- pa3noxxeHus, 0OMeHa;
BOCCTaHOBUTEIIbHBIE — OKHCIIUTENIBHO-
peakuuu BOCCTAHOBUTEJIBHBIX PEAKLUH C
UCIIOJIb30BaHUEM METOAA
3JIEKTPOHHOT O OanaHca.
2. 3agauM Ha pacyeT MaccChl
BEIlIeCTBa UM 00BbEMaA
ra3oB I10 U3BECTHOMY KOJINYECTBY
BEIIIECTBA, MAaCcCe UM 00BEMY
OJTHOTO M3 Y4acTBYIOILIUX B
peakiuy BEIIECTB; PacuEThl
Macchl (00bEMa, KoMUecTBa
BEIIECTBA) IPOJYKTOB pEaKIuHy,
€CJIM OJIHO U3 BEILIECTB UMEET
IIPUMECH
2.2 DIEKTpONUTHYECKAS CocTaBnATh ypaBHEHUS 1. 3anaHus Ha cocTaBIeHHE

Jucconuanusa u HOHHBIH 00MeH

XUMHUYCCKUX peaKI_II/II/I
HOHHOI'0 OOMeHa ¢
ydacTHeM
HeOpFaHI/I‘-ICCKI/IX BCIICCTB

MOJIEKYJISIPHBIX U MOHHBIX
peakuil ¢ y4aCTUEM KUCIIOT,
OCHOBaHHUI U COJEH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEIbI

2. JIaboparopnas padota "Turbl
XUMUYECKHUX peaKuuii”




Moayas/Pazgen/Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX
MepOonpHUATHH

Pa3pnen 3. Ctpoenue u
CBO/CTBA HEOPTraHUYECKUX
BellecTB

HccaenoBarb cTpoeHue U
CBOMCTBA
HEOPraHu4ecKux
BellecTB

KonTtposbnas padora
«CBOJCTBa HEOPraHUYECKUX
BeleCTB)

3.1

Knaccugukarus, HOMEHKIATypa
U CTPOCHHE HEOPTaHUUYECKUX
BEILIECTB

Knaccugunuponatsb
HEOpraHU4YECKHe
BELIECTBA B COOTBETCTBUU
C UX CTPOEHHEM

1. Tect «<Homenknarypa u
Ha3BaHHE HEOPTraHUYECKHUX
BEILIECTB UCXOS U3 UX
XUMHYECKOH (OPMYIIbI HITH
COCTaBJICHUE XUMUYECKOU
(hopMyJIBI ICXOIS U3 HA3BaHUS
BEILIECTBA 10 MEKTYHAPOAHOMN
WIU TPUBHAJIBHON
HOMEHKJIAType».

2. 3aga4yn Ha pacyeT MacCOBOM
7071 (Macchl) XUMHUYECKOTO
3JIeMEeHTa (COeAMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3a7aHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMmyiam
HEOpPraHMYECKUX BEIEeCTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTueckue 3a/1aHus Ha
orpesieNieHue XUMUIECKOU
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOMN
CBSI3M U TUIA KPUCTAJINYECKOM
pELIeTKH

3.2

POHU3NKO-XMMHUYECKHE CBOMCTBA
HCOPraHUMYCCKUX BCUICCTB

YcranaBauBaTh
3aBUCUMOCTH (DU3HKO-
XHUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIA
KPUCTAJUIMYECKON
peLIeTKn

1. Tect «OcobeHnoctu
XMMHYECKHUX CBOWCTB OKCUOB,
KUCIJIOT, OCHOBaHUH, aM()OTEPHBIX
TUIPOKCHUJIOB U COJIEI».

2. 3ajaHus Ha COCTaBJICHHE
YPAaBHEHUN XUMUYECKUX PEaKIUI
C Y4aCTHEM IIPOCTHIX U CJIOKHBIX
HEOpPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 2JIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
THJIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapAKTEPUYIOLIUX UX
CBOIMCTBa U CIIOCOOBI TIOJTYUYEHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/IlaHus Ha
CBOMCTBA U ITOJIyYEHUE




Moayas/Pazgen/Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX
MepOonpHUATHH

HCOPTraHNYCCKUX BCILICCTB

33

Wnentuduxanus
HEOPraHMYECKUX BEIIECTB

Hccaenosath
Ka4eCTBEHHBIE PEAKLIMU
HEOPraHUYECKUX BELECTB

1. IIpakTHKO-OpUEHTHPOBAHHbBIE

3agaHus 10 COCTABJICHUIO

XHUMHUYCCKUX peaKI_[I/IP'I C y4aCTHuEM

HEOPTaHMYECKUX BEIIECTB,
WCTIONIb3YEMBIX JIJISI UX
UIACHTH()UKAIIH.
2.JIaGopatopHas pabora:
“Unentuduxamnms
HEOPraHUYeCKUX BEIIeCTB”

Pa3pnen 4. Ctpoenue u
CBOICTBA OPraHNYEeCKUX
BeLeCTB

HccaenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCKHX
BeLIECTB

KonTtposbnas padora
«CTpoeHue u CBOMCTBA
OpPraHN4ecKHX BelecTB




Moayas/Pazgen/Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX
MepOonpHUATHH

4.1

Knaccuguxkamus, ctpoenue u
HOMEHKJIaTypa OpraHUYECKUX
BEILIECTB

Knaccugumnuponatsb
OpraHUYECKUE BEIECTBA B
COOTBETCTBHUH C MX
CTPOCHUEM

1. 3agaHus Ha cOCTaBICHUE
Ha3BaHUU OPraHUYECKUX
COCIMHEHM 110 TPUBUAIILHON WIH
MEXKIYHApOIHON
CHUCTEMAaTUYECKOW HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHHE
TIOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYIT
OpraHUYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB.

3. 3agauu Ha ompeeNieHne
npocreien GopMyIibl
OpTraHUYECKON MOJICKYJIbI, HCXO/s
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

CBolicTBa OpraHNYeCcKUX
COEIMHEHU I

VYcranaBiuBaTh
3aBUCUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHNYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3anaHus Ha cocTaBJICHHE
YpPaBHEHUN XUMUYECKUX pEeaKIMil
C Y4acTHEM OpraHMYeCKHX
BEIIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOECHUS.

2. 3aga”Husa Ha COCTaBJIEHUE
YpaBHEHUN XUMUUYECKUX PEaKIIUH,
WJUTFOCTPUPYIOLINX XUMHYECKUE
CBOMCTBA C y4€TOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEakUnui 1
TE€HETUYECKOM CBA3U
OpPraHUYECKUX BEUIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEAKLMM C ydacTHEM
OpPraHMYECKUX BEILECTB.

4. JTaboparopHas paboTa
“IIpeBpalieHnst OpraHM4eCcKUX
BELIECTB MPU HArpeBaHUU"




Tunbl OLleHOYHbIX

Ne Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHI
4.3 Wnentuduxanus oprannyeckux |Mccaenosarb 1.IIpakTuKO-OpHEHTUPOBAHHbBIE
BELIECTB, X 3HAUEHUE U KAueCTBEHHBIC PEAKIUM  [3aJaHMs 10 COCTABICHUIO
pUMEeHEeHHe B ObITOBOW U OpPraHUYECKUX XMMHUUYECKHUX PEaKLNN C yUaCTHEM
IIPOU3BOJCTBEHHOMN COEIMHEHUM OTAEIbHBIX |OPraHUYECKUX BELIECTB, B T.4.
JIeATEIILHOCTH YeJIOBEKa KJIaCCOB HCIOJIb3YEMBIX JJIS UX
UICHTU(DUKAIINH B OBITY H
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanyist opraHn4ecKux
COEIMHEHUH OTAENbHBIX KJIaccoB”
5 XapakTepHu3oBaTh
Paznea 5. Kunernueckue n . .
BJIMSIHUE PA3JIMYHBIX
TepMOJAMHAMHYECKHE
(¢akTopoB Ha
3aKOHOMEPHOCTH NPOTeKAHUS
. paBHOBecHe U CKOPOCTh
XHMHYECKHX peakuui .
XHMHYECKHX peakuui
5 CKopocTh XMMHYECKUX peakLuil. | XapaKkTepru30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE

XUMHUYECKOE pABHOBECUE

BIIMSIHUE KOHILIEHTPaLUH
pearupyrommx BemecTB U
TEeMIEPaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIui
XapakTepu3oBaTh
BIUSTHUC U3MCHEHHUS
KOHIIEHTPAlUH BEUIECTB,
peaKuuu Cpesibl U
TeMIepaTypbl Ha
CMEIIEHNE XUMHUIECKOT'O
paBHOBECHS

TEOPETUUECKHE 3aJI1aHus Ha
aHaym3 (paKTOpPOB, BIUSIONIUX HA
M3MEHEHHE CKOPOCTH XUMHUECKOM
peakuuu. [IpakTuko-
OpPHECHTUPOBAHHEIC 3a/IaHMS Ha
IpUMeHeHne npuHuuna Jle-
IITaTense a1 HaAX0XKICHUS
HaIpaBJIEHUs] CMEIIECHUS
PaBHOBECHS] XUMUYECKOW peaKkIun
1 aHanu3 (pakTopoB, BIUSIOLINX
Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS




Tunbl OLleHOYHbIX

Ne Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTHI
6 HccnenoBatb HCTHHHBIE
Pa3nea 6. PacTBopbl PacTBOPHI € 3aJaHHBIMH
XapaKTepUCTHKAMH
6.1 [TonsiTHe 0 pacTBOpax Pasnuuare nctuHHBIE 1. 3ajaun Ha MPUTOTOBJICHHUE
pacTBOpHI pacTBOpPOB.
2. ITpakTUKO-OpUEHTUPOBAHHbBIE
pacueTHbIe 3aJaHKsl Ha
JMCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IPOU3BOJICTBEHHOM J€SITEIbHOCTH
YeJI0BeKa
6.2 UccnenoBanue CBOMCTB UccnenoBath Gusuko- JlabopaTopHas paboTa
pacTBOpPOB XUMHUYECKHUE CBOMCTBA “IIpuroToBieHru€e pacTBOPOB”
HCTUHHBIX PaCTBOPOB
II | IIpodeccuoHATBHO-OPHEHTHPOBAHHOE COAEePKAHUE (COAepPKAHNe TPUKJIATHOTO MOLYJIs1)
7 Paspnen 7. OuenuBath nocJjieAcTBys |3ammTa Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayuieii npogeccuoHaAIbHOI
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOI AesITeJIbHOCTH)

ACATECJIbHOCTH Y€J10BCKa

JeATEJIbHOCTH YeJI0BEKA
¢ MO3UIU I
3KO0JOTrHYeCKOMH
0e30macHOCTH

Xumus B OBbITY U
MIPOM3BOJICTBEHHOM
NeSITeIbHOCTH YEJIOBEKa

OneHUBAaTh MOCICACTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeSITEIbHOCTH YeIIOBEKA C
MO3UIUM DKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (c yuetom Oymymieit
npodeccnoHanbHOMI
JeSATEIbHOCTH)
Bo3MOXKHbBIE TEMBI KEHCOB:
1. Ilorennenue kmuMara u
BBICBOOOJKICHUE Ta30BbIX
THJIPATOB CO JIHA OKEaHa.
2. Bynymue marepuaitsl s
aBWa-, MalINHO- U
MPUOOPOCTPOCHUS.

3. HoBsle maTepuaisl ass
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTHTEIBHBIX MPENapaToB







5. ®OHAbI OHEHOYHbLIX CPEACTB

2 cemecTp o0y4yeHusi. PopmMa NPOMEKYTOYHOM ATTECTALMHU —
«IuddepeHupoBaHHbIN 3a4eT»

Bomnpock! aiis moaroroku k audepeHImpoBaHHOMY 3a4eTy 0 MPEIMETY
«XUMHUA METAJLUIOBY

Opraanueckas xumus. Teopust ctpoeHue oprannyeckux Bemiects A.M. bytneposa
[IpupoiHbIE UICTOYHUKH YTJIEBOJAOPOIOB
AnKaHbI

HenpenenbHble yriieBOOOPOIBL.

ApeHbl

Crnuptel. DeHon

['eHeTnueckass CBSI3b OPraHUYECKUX COCAUHECHUN
Anbaeruapl

. KapOoHOBBIE KMCIIOTHI.

10 Crnosxublie 3¢upsl. XKupsl

11. YrineBoamsl

12. A3zoTocoaepxaiiyie OpraHn4eCcKre COeqUHECHUS.
13. OcHOBHBIC TTOHATHUS 1 3aKOHBI XUMUH

14. TICXD u I[ICXD JI 1 Menneneena

15. Tunel XUMUYECKUX CBSA3EH, KPUCTATUIMYECKUE PELIETKU
16.Knaccuduxarus XUMUIECKUX PEAKITHIA

17. TO,

18. I'maponus comneit. OBP

19.Knaccuduxaiyst HEOpraHUYeCKUX BEIIECTB

20. MeTaiibl, OKCHJIBI

21. CnocoObl mostyueHus MeTauioB. Kopposust

22. Kucnotsl, ocHoBanus. Comnu

23.I'eneTnyeckas CBI3b HECOPraHUYECKUX BEILIECTB
24 Penienue pacu€THBIX 3a/1a4.

000N oL W

OrneHKa WHAMBUIYATbHBIX 00pa3OBaTEIbHBIX JOCTIKCHUH 110 pe3yJibTaram
MPOMEKYTOUYHOM AaTTECTallMM TPOU3BOAUTCS B COOTBETCTBUM C YHHUBEPCAIbHOI
IKAJIOU;

IIpouent KauyecTBeHHas1 OlleHKA HHAUBUAYAJIbHbBIX
pe3yJabTATHBHOCTH 00pa3oBaTeIbLHBIX TOCTHKECHUI
(MIpaBWIbHBIX 0TBETOB) 0aJ1 (oTMeTKa) BepOaJILHbIN AHAJIOT
90 + 100 S OTJINYHO
80+89 4 XOPOIIIO
7079 3 YIAOBIETBOPUTEIBLHO
MeHee 70 2 HEYJIOBJIETBOPUTEIBLHO




Kpurepun ouenku:

0 90 + 100% (5 6aysioB) mpucBanBaeTcsl 00y4aromeMycsi, €CJIM OH TMOJHOCTBIO
BBITIOJIHUJI 33/IaHUE IK3aMEHAITMOHHOTO OWIieTa: Jajl MpaBWIbHBIE OTBETHI Ha
BCE BOITPOCHI M PEIITNJI BCE 3a]1a4H;

0 80 = 89% (4 Oamna) mpucBauBaeTcsi 0OydYarouieMycsi, €Clidi OH IOJHOCTBIO
BBITIOJIHUAJT OJTHO TMPAKTHUYECKOE 3a/JaHHe SK3aMEHAIIMOHHOTO Owiiera W Jal
MPaBWIBHBIA OTBET HA TEOPETHYECKUH BOMPOC, JWUOO BBIOJHWI JBa
MPAKTUYECKUX 3aaHUs, HO HE CMOT TPABWJIBHO OTBETUTh HA TCOPETUUCCKUU
BOTIPOC;

0 70 + 79 % (3 Oayuia) mpucBauBaeTcs OOyYaroIIEeMyCs, €CJIM OH IOJHOCTHIO
BBITIOJIHAJI OJTHO TPAKTHYECKOe 3aJlaHhe JK3aMCHAIMOHHOTO Owiera u
JIOTTYCTHJI CYIIIECTBEHHBIE ONMMOKH MPU OTBETE HA TEOPETHUECKHUI BOTIPOC;

0 wmenee 70% (2 Oamia) mpucBauBaeTcs 00y4aromeMycs, €CJIM OH HE CMOT
BBITIOJIHUTH HU OJTHOTO MPAKTUYECKOT0 3a/IaHMsI 9K3aMEHAIIMOHHOTO OMIIeTa.



6. AIATITAIIASI PABOYE# IMTPOTPAMMBI JJIS1 JIALL C
OIr'PAHMYEHHBIMM BO3MOKHOCTSIMHU 3JJOPOBBSI (OB3)

AnantupoBaHHas porpaMma pa3padaThIBa€TCs MPU HATUYHUM 3aSBJICHUS CO CTOPOHBI
oOyuaromerocst (poauTenel, 3aKOHHBIX MPEICTaBUTEICH) U MEAUITMHCKUX ITOKa3aHUH
(pexoMeHIaUsIMHU TICUX0JIOT0-MEIMKO-TIeJarOrTnYecKo komuccun). st HHBaInI0B

aJlaniTUpOBaHHas oOpa3oBaTeibHasl MporpaMMa pa3padaThIBAacTCsl B COOTBETCTBHM C
WHIUBUYaIbHOM IPOrpaMMOi peadMIIUTaLINH.



	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ

