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1. OFH[AS XAPAKTEPHUCTHKA PABOYEH ITPOTPAMMBI YYEBHOH
JACITHILTAHBI OYJL.12 Xumus

1.1 ObsacTb npuMeHeHus1 padoyeil mMporpaMMbl

PabGouass mporpamMmma ydeOHON AMCIUIUIMHBI SBJISAETCA YacThIO OCHOBHOM
npodeccuoHanbHOW oOpa3oBareabHOM mporpamMmmbl 1o mpodeccuun, 08.01.31
DNEKTPOMOHTAXHUK JIEKTPUUECKUX CETEU U JIEKTPOOOOPYIOBAHMUS.

1.2 MecTo aUCHHUIUIMHBI B CTPYKTYpe OCHOBHOW mNpodecCHoHAIBLHOM
o0pa3oBaTe/IbHOH TMPOrPaMMBbI: VYuebnas muctummmHa OV 12 Xumwus
OTHOCHUTCSl K 00111€00pa30BaTelIbHbIM JTUCHUIUIMHAM, YCTaHABIMBAIOIIUM Oa30BbIe
3HAHMS IS TTOJTY9eHHS TPO(ECCUOHATBHBIX YMEHHUI U HaBBIKOB.

1.3 He.]'lb U INIAHUPYEMBIC PE3YJIbTAaThbl OCBOCHUA NUCHUIIVIMHBI:

OcBoeHue coaepkaHusg Y4eOHOM JUCHMIUIMHBI «XUMHS», O0OecreyuBaeT
JOCTHKEHUE CTYJEHTaAMU CIEIYIOIIHNX Pe3yJIbTaToB:

. JAUYHOCHHBIX:

YyBCTBO TOPJAOCTH U YBOKEHUS K UCTOPUU U JOCTHXKEHUSM OTE€YECTBEHHOW XUMHU-
YecKOW HayKH; XMMHUYECKU TPaMOTHOE MOBeIeHUE B TPO(EeCCHOHABHOMN AesTeNb-
HOCTHU M B OBITY TIpy OOpalieHuu ¢ XMMHUYECKHUMU BEIIECTBAMH, MaTepuajiaMu H
pOIeCCaMH;

TOTOBHOCTh K TPOJODKCHHUIO OOpa30BaHMs W TOBBIINICHUS KBAIM(DHUKAIIMKA B W3-
OpanHOM MpodecCHOHANTBHON ACATEILHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU XU-
MUYECKUX KOMITETEHIIUN B OTOM;

YMEHHE HUCIIOIb30BaTh JOCTH)KCHHUSI COBPEMEHHONW XMMHUYECKOW HAyKH M XUMUYE-
CKHUX TE€XHOJIOTUH JIJISl MOBBIIIEHHS] COOCTBEHHOI'O MHTEJIEKTYaTbHOTO Pa3BUTHS B
BbIOpaHHOM MPOQecCuOHANBHON AeTENbHOCTH;

. MemanpeomemHuvix:

UCIOJIb30BaHUE PA3IUYHBIX BHJOB MO3HABATEIHHON NEATETbHOCTH W OCHOBHBIX
MHTEIUICKTYaJbHBIX Onepanuil (MOCTaHOBKHU 3a/a4yd, (HOPMYIUPOBAHUS THIIOTE3,
aHalM3a W CHHTE3a, CpaBHEHHUs, OOOOIIEHUS, CHUCTEeMAaTHU3allU{, BBISIBICHUS
PUYUHHO-CIICJICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, (JOPMYIUPOBAHUS BBHIBOJIOB)
JUIs peIIeHUs] TTOCTABICHHOM 3a/1a4i, MPUMEHEHNE OCHOBHBIX METO/IOB TTO3HAHMS
(HaOIO/IeHUsl, HAYYHOT'O SKCIEPUMEHTA) JJIA M3YUYEeHUs PAa3JIMUYHBIX CTOPOH XHU-
MUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTal-
KHUBaThCs B po(heccuoHaIbHOM cdepe;

UCIOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB I TOMYyYEHUS XUMHYECKON HH(pOpMa-
U1, YMEHUE OLICHUTh €€ JJOCTOBEPHOCTh JUIsl JOCTUKEHUS XOPOILUX Pe3yIbTaToB
B nipodeccroHanbHOM cdepe;



* npeomMemmbvix:

c(hOpMUPOBAHHOCTh NPEACTABJICHUNA O MECTE€ XMMHUHM B COBPEMEHHON HAay4YHOMU
KapTUHE MHpA; MOHUMAHUE POJIM XUMUU B (HOPMHUPOBAHUHU Kpyrozopa U (PyHK-
MOHAJIbHON I'PaMOTHOCTHY YEJIOBEKA JJIs1 PEIICHUS IPAKTUYECKUX 3aa4;

BJIaJICHUE OCHOBOIMOJIArAIOIIMMU XUMUUYECKUMHU MOHATUSMU, TEOPUIMHU, 3aKOHAMU
U 3aKOHOMEPHOCTSIMHM; YBEPEHHOE MOJb30BAHUE XMMHUYECKOW TEPMHUHOJIOTHUEN U
CUMBOJIMKOM;

BJIa/ICHUE OCHOBHBIMU METOJAMU HAyYHOT'O TO3HAHUS, UCIIOJIb3YEMBIMU B XUMUU:
HAOJIIOICHHUEM, OMMUCAHUEM, U3MEPEHUEM, AKCIIEPUMEHTOM; yMEHUE
o0pabaTheIBaTh, OOBICHATH PE3YyJbTAThl MPOBEICHHBIX OMBITOB U JI€JaTh BBIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSATh METOJbl TO3HAHUA TPU PEIICHUHU
MPaKTUYECKUX 3a]1a4;

c(hOpMUPOBAHHOCTh YMEHHMS JlaBaTh KOJMYECTBEHHBIE OIIEHKH U MPOU3BOAUTH
pacdeThl 0 XUMUYECKUM (OopMYJiaM U YPaBHEHUSIM;

BJIQJICHUE TIPAaBWJIAMH TEXHUKH OE30MMACHOCTH TPHU HCIIOIH30BAHUNA XUMHUYECKUX
BEILECTB;

c(hOpMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM 10 OTHOIIEHUIO K XUMHUYECKON
nHpopMaIuu, moydaeMoi U3 pa3HbIX UCTOYHUKOB.



2. CTPYKTYPA U COJEPKAHUE YYEEHOU
JAUNCIIUITIJIMHbI

2.1. O0bem y4eOHO TUCIUTUIMHBI U BUAbI y4eOHOH padoThl.

” Oo6bem

Bua yyeOHoM padoThI
4acoB

O0bem 00pa3oBaTeIbHOM MPOrPaMMbl 72
B TOM YHCJIE:
TEOPETUIECKOE O0yueHUe 58
MPaKTUYECKHUE 3aHATHUS 10
KOHCYJIbTallUH 4
MPOMEKYTOUHAs aTTeCTallMs TPOBOAUTCS B (hopme 0
nuddepeHITMPOBaHHOTO 3a4eTa




2.2. TemaTn4eckuii IVIaH U coepkaHue y4eOHO TUCHUININHBI XUMUS

HaumeHoBaHue O0bem | YpoBeHb
PAIIEIOB H TeM Conepxxanne yaeOHOro Marepuajia u ()OpMbl OPraHU3ANMH JeATEJIbHOCTH 00y4al0IIUXCH 4acoB | ocBOCHMS
PA3JIEJI 1. OBIIHAA U HEOPTAHUYECKASA XUMUSA 28
Tema 1.1. Copepxanue yueOHOro MaTepuasa 2 2
OcHOBHBIE OcHoBHble mNOHATHA XxuMHH. BemecrBo. AtoMm. Monekyna. XWUMHYECKHl 3JEMEHT. 2
TIOHATHS u | Amorponusi. IIpocTeie U cioxkHbie BemiecTBa. KaueCTBEHHBIN M KOJWYECTBEHHBIM COCTaB
3aKOHBI XUMUHU BEIIECTB. XUMHYECKUE 3HAKU U (Hopmyibl. OTHOCUTENILHBIE aTOMHAs M MOJICKYJISIpHAST MacCHhl.

KonunuecTBo BemiecTna.

OcHoBHbIE 3aKOHBbI XUMHH. CTEXHMOMETpUS. 3aKOH COXPAaHEHMS MacChl BEILIECTB. 3aKOH

MOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJSIPHOM CTPYKTYpbl. 3aKOH ABOraJpo W CIEACTBHUS U3

HETO.

PacuerHble 3a7auuM HAa HAXOXKJIECHHUE OTHOCUTEILHOW MOJIEKYJIIPHOM MAacChl, OIPENEICHUE

MAacCCOBOH IO XUMHYECKHUX 3JIEMEHTOB B CII0)KHOM BEIIECTBE.
Tema 1.2. Conepkanue yueOHOro MaTepHraia 4
Ilepuonnueckuii | Iepuonuueckuii 3axkon J.M.MenneaeeBa. Otkpoitue J[.M.MenaeneeBsiM Ilepuomndeckoro 4 2
3aKOH u | 3akoHa. [lepmomnueckuii 3akoH B dopmymupoBke J[.M.Menneneesa. [lepuoaudeckas tabmuia
Ilepponnueckass | XMMHUYECKUX DJIEMEHTOB — rpaduueckoe oToOpaxkeHue mnepuojauydeckoro 3akoHa. CTpykTypa
cucreMa NEPUOANYECKON TaONUIIbl: Tepro/Ibl (Majble U OOJNbIINE), TPYIIIHI (TJ1aBHAS U TOOOYHAs).
XUMUYECKUX Cmpoenue amoma u Ilepuoouueckuii 3axon /[.H.Menoeneesa. ATom — CIIOXKHAsI 4acTUIIA.
snementoB [I.M. | Siqpo (MpoTOHBI U HEUTPOHBI) U HJNEKTPOHHAs oOosiouka. M3oTombl. CTpoeHUE 3JIEKTPOHHBIX

Menpgeneena u
CTPOCHHUE aToMa

000JIOYEK aTOMOB DJJEMEHTOB MabIX MepuoAoB. OCOOCHHOCTH CTPOECHUSI HJICKTPOHHBIX
000JI0UEK aTOMOB DJIEMEHTOB OOJBIIUX TEPUOAOB (MEPEXOAHBIX 3jIeMeHTOB). IloHsTHE 00
opOuTaisx. -, p- u d-opoutanu. DIeKTPOHHbIE KOH(PUTYpAIIMK aTOMOB XMMUYCCKUX 3JIEMEHTOB.
CoBpemennast popmynupoBka Ilepuoguueckoro 3akona. 3HaueHue [lepuogmyeckoro 3akoHa u
[Tepuognueckor cucteMbl XUMHYECKUX dJieMeHTOB [[.M.MenneneeBa s pa3BUTHS HAyKd M
MMOHUMAaHUSI XUMUYECKOU KapTUHBI MUpa.




Tema 1.3.
Ctpoenue
BEIIECTBA

Copepxanue yueOHOro maTepuasna

HNonnas xumuueckas cBsizb. KaTuonsl, ux oOpa3oBaHHE€ W3 aTOMOB B pe3yJibTaTe Ipoiiecca
OKHUCJICHHs. AHMOHBI, UX OOpa30BaHHE W3 ATOMOB B PE3YJbTATE IMPOLIECCA BOCCTAHOBIJICHHUS.
NoHHas cBsI3b Kak CB3b MEXAY KaTMOHAMM M aHUOHAMMU 32 CYET JJIEKTPOCTATUYECKOTO
npuTsbkeHus. Kiaccudukaiiuss HMOHOB: 1O COCTaBy, 3HAKy 3apsja, HAJIMYUIO TUIPATHOU
o0onouku. HoHHble KpucTauinueckue pemieTku. CBOMCTBA BEMIECTB C HOHHBIM THUIIOM
KPHUCTAJUIMYECKON PEIIETKH.

KoBasienTHast xummnueckasi cBsi3b. MexaHu3M o0pa3oBaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIN). DJIeKTpooTpulaTeIbHOCTh. KoBalleHTHbIE TOJNSipHAsT W HENoJisipHas
cBsA3U. KpaTHOCTh KOBAJIEHTHOU CBSI3U. MOJNIEKYISIDHBIE M ATOMHBIE KPUCTAUIMYECKUE PELIETKH.
CBolicTBa BEIIECTB C MOJIEKYJISIPHBIMU M @TOMHBIMU KPUCTAUIMYECKUMH PELIECTKAMU.
Meraiinyeckass CBsi3b. MeTaumMyeckass KpPUCTAUIMYECKAs pEHIeTKa MW METaUIMYecKas
XUMHYECKAs CB3b. PDU3NUECKHE CBOMCTBA METAIIJIOB.

ArperatHble COCTOSIHMSI BellleCTB W BOIOPOAHAs CBSI3b. TBepJoe, KUJKOE U Tra3000pa3HOe
coctosHMs BenlecTB. [lepexon BemecTBa W3 OJHOIO arperaTHOrO COCTOSHHUSL B JIPYTOE.
Bonoponnas cBs3b.

Yucreie Bemecrsa U cmecu. [loHaTHE 0 cMecu BeliecTB. | OMOTEHHBIE U T€TEPOrE€HHBIE CMECH.
CocrtaB cmeceii: 00beMHasi 1 MaccoBast 10JIM KOMIIOHEHTOB CMECH, MaccoBasi JOJIsl TPUMECEI.
JNucnepcupie cucrembl. [loastue o qucnepcHoit cucreme. JlucnepcHas $aza u nUCTIepCUOHHAS
cpena. Knaccudukarus qucnepcHbix cucteM. [[oHsATHE 0 KOJUTOUIHBIX CHCTEMAaX.

Tema 1.4.

Bopa. PactBopsl.
DIEKTPOIUTHYEC
Kasi TMCCOIIMAaIN

Conepxanne yaeOHOTo MaTepuaa

Bona. PactBopbl. PacrBopenme. Boma kak pactBoputenb. PacTBOpUMOCTb BELIECTB.
HacplienHble, HEHACBIEHHBIE, TEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B,
YKUJIKOCTEW M TBEPABIX BEUIECTB OT Pa3IMYHbIX (PaKTOPOB.

MaccoBas 105151 paCTBOPEHHOI'O BEILIECTBA.

DJIEKTPOJIMTHYECKAS] AUCCONMANMA. OJIEKTPOIUTHI M HEINEKTPOUTHL. DIIEKTPOJIUTHYECKAS
aucconranus. MeXaHu3Mbl SJIEKTPOJUTHYECKON IUCCONMALIMU JJIl BEIIECTB C Pa3IMYHBIMU
TUMAMU XMMHUYECKON CBSI3U. ['MIapaTUpOBaHHBIE M HETUJIPATUPOBAHHBIE MOHBI. CTENEHb 3JIEK-
TpoJuTUUecKkor auccoruanuu. CUibHbIe U caadbie dJeKTPOaUThl. OCHOBHBIE TIOJIOKEHUS TEO PUU
AJIEKTPOJUTUYECKON Aucconranuu. KucioTel, OCHOBaHUS U COJU KaK 3JIEKTPOIUTHI.




Tema 1.5.
Knaccudukanus
HEOPraHUYECKUX
COCJIMHECHUMN U UX
CBOMCTBA

Copepxanue yueOHOro MaTepuasna

D

Kucaorsl m ux cpoiictBa. KHUCIOTBI Kak 3JEKTPOJIUTHI, UX KIacCCHUPUKAIMS MO Pa3TUIHBIM
MpU3HAKaM. XHMUYECKHAE CBOMCTBA KUCJIOT B CBETE TEOPUU ICKTPOIUTUUECKON ITUCCOLUALINU.
OcoOCHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCJIOT ¢ METaJlJIaMHU.
OcHOBHBIE CITOCOOBI MOTYYEHHUSI KUCITOTHI.

OcHoBanust u ux cBoiicTBa. OCHOBaHUSI KaK 3JICKTPOJIUTHI, UX KJIACCU(PUKAIUA MO PA3TUIHBIM
npu3HakaM. XWUMHUYECKUE CBOMCTBA OCHOBAaHMW B CBETE€ TEOPUU DJIEKTPOJUTHYECKOU
nucconyanvu. Pa3noxxeHne HepacTBOPUMBIX B BOZIe OCHOBaHMI. OCHOBHBIE CITIOCOOBI TTOJTYUEHUS
OCHOBAHMH.

Comm m mx cBoiictBa. Comu Kak 3aeKkTpoiauThl. Comu CpeaHHE, KHUCIbIE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUHU DIEKTPOIUTHUECKON auccouuanuu. CrnocoOsl
ITOJIyYEHUS COJIEH.

I'maponus conen.

Oxkcuabl m ux cpoiictBa. ConeoOpasytonue M HecosieoOpasytonme okcuabl. OCHOBHBIE,
aMm(oTepHble U KHUCIOTHBIE OKCHJBL. 3aBUCUMOCTh XapakTepa OKCHUJIa OT CTENEHU OKHUCIICHUS
00pa3yoNIero ero Metauia. XMMUYEeCKUe CBOMCTBA OKCUAOB. [loydeHrue okcuaoB.

D

Tema 1.6.
XUMUYECKHUE
peakuuu

Conepkanue yueOHOro MaTepuaia

D

Knaccupukanusa xuMuUYecKHX peakuuu. Peakunu coeqvHEHUs, Pa3JIOKECHUsS, 3aMEIICHUS,
ooMena. Karamutuueckue peakiuu. OOpaTumble U HeoOpaTUMbIEe peakinuu. ['OMOreHHBIE W
reTepOreHHbIE PEaKIMU. DK30TEPMUYECKUE M SHIOTepMUYECKHE peakuuu. TernoBoil 3ddext
XUMHYECKUX peakuui. TepMOXUMUYECKHE YPAaBHEHUS.

OKHCINTENIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CreneHb okuciaeHusa. OKucauTenb WU
BOCCTaHOBJIeHHE. BoccraHoBUTENb W OKUCIeHUE. MeToll »JIeKTpOHHOro OanaHca [IJIsl Co-
CTaBJICHUs YPABHEHUIN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAMN.

Ckopoctb xumMu4eckux peaknuii. [IoHATHE 0 CKOPOCTH XMMHMUYECKUX pEaKUUN. 3aBUCHUMOCTh
CKOPOCTH XUMHUYECKUX PEAKLUN OT pa3InYHbIX (DAaKTOPOB: MPUPOJIbl PEAarPYIOIIUX BEIIECTB, UX
KOHILICHTPALlMK,  TEMIIEPATypbl, IMOBEPXHOCTH  CONPUKOCHOBEHHUS U  HCIIOJIb30BAaHMS
KaTaJIn3aTOPOB.

OoOpaTumocTh XMMHMYeCKUX peakuuii. OOpaTuMble U HEOOpaTHUMbIE peakUud. XHUMHYECKOE
paBHOBECHUE U CIIOCOOBI €r0 CMEILIEHHUS.

D




Tema 1.7. | Coneprkanuie yaeOHOro MaTrepuaia 4
Meramisl M| Knaccuukauys MeTalIoB 10 pa3dMYHBIM IPM3HAKAM. XUMMYECKHE CBOWCTBA METAJLIOB. 4
HEMCTaJLIBL DIEKTPOXUMUYECKUH sl HAITPSHKEHUM METAILIOB. MeTauioTepMus.
O6mme cnocoObl monydyeHus: MetamwioB. llonmstne o wMeramnyprun. Ilupomeramnyprus,
TUAPOMETAILTYPIUs U 3JIeKTpoMeTauryprus. CruiaBbl YEpHBIE U [IBETHBIE.
Hemeranabl. OcoOeHHOCTH cTpoeHUst aToMOB. HeMeTasibl — npocThie BellecTBa. 3aBUCUMOCTb
CBOMCTB TAJIOTEHOB OT UWX IIOJOXKEHUS B NEPUOAMYECKOM cucTeMe. OKHCIHUTENIbHBIE U
BOCCTAHOBHTEJIbHBIE CBOMCTBA HEMETANIOB B 3aBHCHUMOCTH OT HX IIOJOXKEHUS B PSRy
AIEKTPOOTPULIATEIBHOCTH.
Temaruka J1a00paTOPHBIX 3AHATHM: 6
1.Peakunu oOMeHa B BOJHBIX PACTBOPAaX 3JIEKTPOJIUTOB. 6
2.3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakIu OT pazIudyHbIX (aKTOpoB (TeMmIeparyphl,
KOHLEHTPALIMK BEIIECTB, IEHCTBUS KaTAIU3aTOPOB).
3.B3auMoaencTBIE METAIUIOB C PACTBOPAMHU KHCIIOT M COJIEN
PA3JEJI 2. OPTAHUYECKASA XUMHUA. OPTAHUYECKHUE COEJIMHEHMUAL. 40
Tema 2.1. Copepxanue yueOHOro MaTepuasa 6
OcHoBHBIE IIpeamer opranuyeckoi xumMmum. [IpupoaHble, NCKYCCTBEHHBIE U CHHTETHYECKUE OPraHUYECKUE 6
HOHSITUS BeniecTBa. CpaBHEHNE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.
OpPraHMYECKOU BanentHOCTh. XHMMHYECKOE CTPOCHHE Kak MOPSAOK COCAWHEHUS aTOMOB B MOJIEKYJIbI I10
XUMUU U TEOPHUS | BAJICHTHOCTH.
CTPOEHHUS Teopusi cTpoeHusi opraHuyeckux coeauHenuit A.M.byrtiaepoBa. OCHOBHBIE MOJIOKEHHUS
OpPraHMYECKUX TEOpUU XHUMHUYECKOro cTpoeHus. M3zomepuss u uzomepbl. Xumuyeckue GOpMYyNbl U MOJAEIH
COCIMHECHUM. MOJIEKYJI B OPTaHUYECKOU XUMMUH.

Kaaccupukanusa opranuveckmx BemecTB. Kiaccudukanus BemecTB IO  CTPOCHUIO
VIIEPOJHOTO CKEeJeTa M HAIMYUI0 (PYHKIMOHAJIBHBIX Tpynm. ['omonoru u romonorusi. Hauvana
Homenknatypsl IUPAC.

Kaaccupukanmusa peakuuii B opranmveckoil xumum. Peakiuu mnpucoenuHeHus (TUApU-
pOBaHUsI, TAJOTCHUPOBAHUS, TUIPOrajJOreHUPOBAHUS, Tuapatanuu). Peakuuu oTIeNIeHUS
(meruapupoBaHusi, NETUAPOTrAIOreHUPOBAHUA, Aeruaparauun). Peakuuun 3amemenus. Peakuuun
M30MEpHU3aLHU.




Tema 2.2.
YraeBogopoasl u
UX  NPUPOIHBIE
MCTOYHHUKHU

Copepxanue yueOHOro MaTepuasna

12

AnkaHbl. AJKaHbL: TOMOJOTUYECKUN psAll, U30MEPUS U HOMEHKJIATypa aJIkaHOB. XHUMHUUYECKHUE
CBOMCTBa aJlkaHOB (METaHA, A3TaHA): TOPEHHE, 3AMEILEHUE, PA3IOKEHUE, JETUIPHUPOBAHUE.
[IpuMeHeHune anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTWIEH, €ro TNoJydeHHe (JAerMIpPUPOBAHUEM 3TaHa, JAENOoJIMMEpU3aluel mo-
audrTUieHa). ['omonorudeckuil psiji, ©30Mepusi, HOMEHK/IaTypa aJKeHOB. XUMHUYECKHE CBOMCTBA
ATUJICHA: TOPEHHWE, KAdyeCTBEHHBIC peakiuu (oOecrBednBaHue OPOMHON BOJBI U pPacTBOpa
NepMaHraHara Kajius), TuapaTanus, noiuMmepusanus. [[puMenenne 3TusieHa Ha OCHOBE CBOMCTB.

/{uenbl u kayyyku. [loHsiTHE O QUMEHAX KaK YIVIEBOJOPOAAX C JIBYMS JABOMHBIMU CBSI3IMU.
ConpspkeHHBIE TUEHBl. XUMUYECKHe CBOWMCTBa Oyraamena-1,3 W wm3ompeHa: OOECIIBEYMBAHUE
OpOMHOI BOJIBI U TTOIMMEpPU3AIIUs B Kaydyku. HaTypanbHbIi U CHHTETHYECKUE Kayuyku. Pe3nHa.
AJIKMHBI. ATieTHIIeH. XUMHUYECKHUE CBOMCTBA aleTHJICHA: TOPEHHE, 00CCIBEUHMBAHUE OPOMHOM
BOJbl, NMPUCOEAUHEHUN XJIOpOBOAOpOoAa W ruaparauus. [IpumeneHne anerwiieHa Ha OCHOBE
CBOICTB. MeKKIaccoBast H30MEpHS C aJIKaIuCHAMMU.

Apenbl. benzon. Xumuueckue CcBoiicTBa O€H30J1a: TOpPEHHE, pPEaKUUH 3aMmelleHust (ra-
JIOT€HUpPOBaHKe, HUTpoBaHue). [[puMeHeHne 6eH301a Ha OCHOBE CBOMCTB.

IIpupoanbie UCTOYHUKH YrJIeBOAOpPoOaoB. [IpupoaHslii ra3: cocraB, IPUMEHEHUE B KadyeCTBE
TOIUIMBA.

Hedts. CocraB u nepepadorka Hedru. [leperonka nedru. HedrenpomykTsr.

12

Tema 2.3.

Conepxanue yueOHOT0O MaTepuasa




Kucnoponconep-
JKalue
OpraHu4ecKue
COCIUHCHUS

Cnuprsl. [lonydenue staHona OpokeHUEM TUIOKO3bl U THApaTanuei stuneHa. ['uapokcuipHas
rpynna kak (yHkuuoHanbHas. [loHsATHE O TpeneabHBIX OJHOATOMHBIX CHUPTaX. XUMHYECKUE
CBOMCTBA 3TaHOJIA: B3aUMOJICHCTBUE C HATpPUEM, OOpa30BaHUE MPOCTHIX U CIIOKHBIX 3(PHUPOB,
OKHCJICHHE B anpjeruia. IIpuMeHeHwe »TaHOJa HAa OCHOBE CBOWCTB. AJKOTIOJIM3M, €ro
ITOCJIEICTBUSA ISl OPraHW3Ma YEJI0BEKA U MPETYIPEKICHUE.

I'mueprH  Kak I[peACTaBUTENb MHOTOATOMHBIX — cnupToB. KadecTBeHHas peakius Ha
MHOT'OaTOMHBIE CIIUPTHL. [[puMeHeHue rimneprHa.

®enos. Puznueckue 1 XUMHUYECKHE CBOMCTBA (peHoJ1a. B3anmMHOe BIUsSHUE aTOMOB B MOJIEKYJIE
deHomna: B3auMOCHCTBYE C THAPOKCHIOM HATpUs U a30THOU Kucnotoi. [Ipumenenue ¢penona Ha
OCHOBE CBOMCTB.

Aabaeruapl. Ilonstue 00 anpaerupax. AunbplaerujaHas rpynna  Kak — (yHKIMOHaJbHasl.
@opMaJIbIETU U €0 CBOWCTBA: OKUCJIEHHUE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHUE B
COOTBETCTBYIOIMK crupT. [lonmydeHue anbaeruzioB OKUCIEHHEM COOTBETCTBYIOIIMX CIMPTOB.
[Ipumenenue popManbaeruia Ha OCHOBE €ro CBOMCTB.

KapoOonoBbie kucaorbl. IloHATHE 0 KapOOHOBBIX KHchoTax. KapOoKcuiibHas TIpynmna Kak
¢dbyHKIMOHaNbHAsE. ['oMonornyeckuit psj mpeaeiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonydyenre KapOOHOBBIX KHCJIOT OKHCIECHUEM albJETU0B. XUMHUYECKHUE CBOWMCTBA YKCYCHOU
KHUCJIOTBI: OOIllME CBOMCTBA C MUHEPaJIbHBIMM KHUCIOTAMM M peakuus dSTepuUKaluu.
IIpuMeHeHne yKCyCHOM KMCIIOTHI HA OCHOBE CBOMCTB. BbICIINE XKUPHBIE KUCIIOTHI HAa IIpUMEpe
MATBMUTAHOBOM U CTEAPUHOBOM.

Caoxnblie 3¢upsbl 1 xupbl. [lonydenne cnoxubix 3¢pupoB peakiuei srepudukanuu. CaoxHbIe
a¢upsl B Ipupoje, ux 3HaueHue. [[pumeneHmne caoxHbIX 3(UpoB HA OCHOBE CBOICTB.

Kups! kak cnoxsble 3¢upsl. Knaccudukanus xupoB. XuMHUUYECKUE CBOWCTBA )KMPOB: TUIPOJIN3
Y TUAPUPOBAHKE KUIKUX KUPOB. [ [puMeHeHne :KMpOB HA OCHOBE CBOMCTB. MbLa.

YraeBonbl. YTiaeBoJsl, UX KiIacCUPUKaALUsA: MOHOCAXapuabl (IVII0K03a, PpyKTO3a), JUcaxapuisl
(caxapo3a) u nonucaxapubl (Kpaxmai U LEUTI0I03a).

['mroko3a — BemecTBO ¢ ABOMCTBEHHON (YHKIIMEH — allbIeTUIOCIUPT. XUMHUUECKHUE CBOMCTBA
IJIIOKO3bl: OKHUCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COPOUT, CHUPTOBOE
opoxenue. [IpuMeHeHNE TIIFOKO3bI HA OCHOBE CBOMCTB.

3HayeHHEe YIIeBOJOB B KWUBOW IPUPOAEC M KHU3HU 4yenoBeka. [loHATHE O peakuusax mnom-
KOHJICHCALIMU ¥ TUAPOJIN3a HA PUMEPE B3aUMOIIPEBPALLECHUM: TVIFOKO3a <-» IOJUCaXapH.




Temaruka J1a00pPaTOPHBIX M NMPAKTHYECKUX 3aAHATHIM:
1. CaoiicTBa )KUPOB, MbLJIa U CHHTETUUECKUX MOIOIIIUX CPEJICTB.
2. W3ydyenue CBOICTB mIacTMacc ¥ BOJOKOH

Tema 2.8. Copepxanue yueOHOro MaTepuasa 10
AzoTtconepxa- Amunbl. [Tonsitue 00 amuHax. AnudaTudecKkue aMUHBI, UX Kilaccu(UKaIsg U HOMEHKIATYypa. 10
e AHWJIMH Kak opraHudeckoe ocHoBaHue. [lonydenue anuimHa u3 HUTpoOeH3ona. IIpumenenue
OpraHHYecKue AHUJIMHA Ha OCHOBE CBOWCTB.
COEJITMHEHHUS. AMMHOKHUCJIOTBI. AMHWHOKUCIOTBI Kak aM{poTepHble IU(PYHKIIMOHAIBHBIE OpraHUYeCcKue
[Tonumepsi. COeIMHEHUSA. XUMHUUYECKNE CBOMCTBA AMUHOKHCIIOT: B3AMMOJIEMCTBHE C IEJI0YaMH, KUCIOTaMU U
JpyT ¢ IpyroM (peakiusi noaukoHjaeHcanun). llentuanas csa3p U nonunentuasl. [Ipumenenue
AMHUHOKHCJIOT Ha OCHOBE CBOWCTB.
Bbeaku. [lepBuunas, BTopuuHas, TpETUUHASI CTPYKTYPhI OEJIKOB. XMMHUUYECKHE CBOMCTBA OEIKOB:
rOpeHue, JAeHaTypamus, THIPOIn3, IBETHbIC peakuu. buonornueckue QyHKINHU OEIKOB.
IMoammepsl. benku u nonucaxapuibl Kak OUOMOIUMEPBHI.
Ilnactmacenl. [lonyyeHne mOAMMEpPOB peakUUerd MNOJUMEPU3AUUN W TMOJUKOHACHCALUU.
TepMonacTUUHbBIE M TEPMOPEAKTUBHBIE TIacTMAacChl. [IpencraBuTeny miacTmacc.
Bosiokna, ux kiaaccupukanus. [lonydenue BonokoH. OTaeNbHBIE MPEACTABUTEI XUMHUECKUX
BOJIOKOH.
JuddepentiupoBaHHbIN 3a4eT
Hroro 68
Koncynbranun 4
Bcero 72

JI71s1 XapakTEpUCTUKU YPOBHSI OCBOEHUSI yU€OHOI 0 MaTepHralia UCIOIb3YIOTCS 0003HAYEHUSA:

1- o3HaKOMUTENbHBIN (y3HABaHUE PAHEE U3YUYECHHBIX OOBEKTOB, CBOICTB);

2- penpOAyKTHBHBIN (BBITOIHEHUE IEATEIHLHOCTH IO 00pa3Ily, MHCTPYKIIUU WX MOl PYKOBOJCTBOM);

3- IPOAYKTUBHBIH (MJIAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHUE ACSITEIIbHOCTH, pelIeHUuE TPOOJIEMHBIX 3a/au .




3. YCJIOBUA PEAJIMBAIIMU TPOI'PAMMBI TIUCHUTIJIMHBI

3.1. TpeOoBaHusi K MHHMMAJIbHOMY  MATePHAJbHO-TEXHHYECKOMY
o0ecrie4eHHI0

Peanuzanus mporpaMmbl IUCHMIUIMHBI TpeOyeT HalIWyusg y4eOHOro kKaOuHeTa
«XHAMUS».

O6opynoBaHnue yueOHOro kaOuHeTa:

- TIOCAIOYHBIE MECTA M0 KOJIMYECTBY 00 YyJarOIINXCS;

- pabodee MEeCTO TIpernoaBaTels;

- y4eOHO — METOJUYCCKHE MaTepHAaIbI,

- IEpUoOaUYECKasl cucremMa Xxumudeckux sneMmenToB J[.1. Mennaeneena,;
- Ta0JIMIIa PACTBOPUMOCTH COJIEH, KUCIIOT U OCHOBAaHUM B BOJIE;

- 1abopaTopHOe 000PYIOBAHUE M XUMHUECKUE PEAKTHBBI
Texuuueckue cpeacTBa 00yICHHUS:

- HOYTOYK;

- DKpaH;

- TIPOEKTOP.

3.2. Ua¢opmanmoHHOe odecneyeHre peajan3aluu nporpamMmmbl

3.2.1. IleyaTHbIe N3MAHUSA

1. Tabpuensu O.C., OctpoymoB W.I'., EctrectBo3Hanue Xwumusa. M.,
Msnarensckuil nueHtp «Akagemus» 2020

2. Epoxun HO.M Xwummusa: 3amaun u ynpaxksHenus M., Mzparenbckuil meHTp
«Axagemusy, 2020

3.2.2. D1eKTPOHHBbIEC U3AAHHUA (JJIEKTPOHHbIE PeCypPChI)

1. znanium.com — 3JeKTPOHHO-OMOIMOTEUHAS CHCTEMA.

2. www.chem.msu.su

3. www.1september.ru

4. www. chemictry — chemicts.com

3.2.3./lonoJHUTEIbHbIE HCTOYHUKH:
1. KO.M. Epoxun, 1.b. KoBanesa, Xumusi, M., I3naTenbCckuii HEHTP «AKaIEMUsD,

2019.


http://www.1september.ru/

4. KOHTPOJIb H OILIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOH

JAUCHUIIINHBI

Pe3ynomamot 00yuenus

Kpumepuu oyenku

Memoowl ouenku

3Hanus

OCHOBHBIE TIOHSTUS ¥ 3aKOHBI
XUMUH;

nepuoauuecknii 3axkon 1. 1.
Menneneesa B

CBETE YUCHUS O CTPOCHUU
aToma,

MPUHIIUATIBI TOCTPOCHUS
MIEPUOAYECKON

CUCTEMBbI 3JIEMEHTOB;
KBaHTOBO-MEXaHUYECKUE
MIPE/ICTAaBIICHUSA O

CTPOCHHUH aTOMOB,;

OOLIYI0 XapaKTePUCTHUKY S, P,
d semeHTOB,

BaKHEUIIINE BUIBI
XUMHYECKOU CBS3U U
MEXaHU3M UX 00pa30BaHUs;
OCHOBHBIE MOJIOKECHUS
TEOPUH PaCTBOPOB U
BIEKTPOJIATUIECKOU

U CCOIMALINH;

CIOCOOBI BEIPAKEHHUS
KOHIICHTPAILIMHU PACTBOPOB;
AITOPUTMBI PELICHUS 3a/1a4
Ha PacTBOPBIL;

CYIIIHOCTb TUJIPOJIM3a COJIEH;
OCHOBHBIE KJIaCChI
OpPraHNYECKUX COCTMHEHUH,
HX CTPOEHUE, CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE;
BCE€ BHUJIbI U30MEPHH.

IToaHOTa OTBETOB,
TOYHOCTh
bopMyIHpPOBOK, HE
menee 70 %
IIPaBWJIbHBIX OTBETOB

AKTyaJIbHOCTh TEMHI,
aJICKBaTHOCTh
pE3yJIbTaTOB
MIOCTABJICHHBIM IIEJISIM,
MTOJIHOTA OTBETOB,
TOYHOCTh
(bOopMyIUPOBOK.

ITomaOTa OTBETOB,
TOYHOCTh
bopMyIIUPOBOK, HE
menee 70 %
MPaBUJIHHBIX OTBETOB

[IpoBepounas pabora

[IpoBepounas pabota

OneHka MpakTHYECKUX
YMEHUH peliaTh
3aJ1a4yy Ha paCTBOPBI

OueHka MpakTHYECKUX
YMEHHH 3aIUChIBATh
M30MEPBI, ONPEIEIISITh
KJIACCBHI BEILIECTB

YMenust
COCTaBIIATH DJICKTPOHHBIE U
rpaduueckue GopmMyIIbl

[IpaBunbHOCTB, ITOTHOTA
BBIIIOJIHCHHBIX 3a1aHUM

[IpoBepounast pabota




CTPOCHUS JICKTPOHHBIX
000JI0UYEK aTOMOB;

MIPOTHO3UPOBATH XUMUYECKHUE
CBOMCTBA 3JIEMEHTOB, UCXO/IsI
13 UX IOJIOXKCHUS B
MEPUOJNYECKON CUCTEME U
3JIEKTPOHHOT O
CTPOCHUS;

COCTAaBJIATH XUMUUECCKHUE
dbopMyIIBI COETMHEHUI B
COOTBETCTBUH CO CTEIICHBIO
OKHMCJICHHS XUMHUYCCKUX
3JICMEHTOB;

COCTaBJISITh YPaBHEHUS
peakiuii HOHHOTO OOMEHa B
MOJIEKYJISIPHOM U HOHHOM
BUJIC;
penaTh 3a/1aud Ha pacTBOPHI;

YPaBHUBATH OKUCIUTEIbHO—
BOCCTaHOBUTEJIbHBIC PEAKIIUU
METOJIOM JIEKTPOHHOTO
OajaHca;

COCTaBJISITh YPaBHEHUS
TUAPOIN3A COJIEN, ONPENEIIATh
KUCJIOTHOCTh CPE/Ib;

COCTAaBJIATH Ha3BaHMS
COE€IUHEHUH 10
CHUCTEMaTHUUYCCKOM
HOMEHKJIATYPE;

COCTaBJISITh CXEMBI
peaKinu, XapaKTEPU3YIOIIIHE
CBOMCTBA OPraHUYECKUX
COCIUHCHUM;

TouHOCTB
(hOpMyIHPOBOK,
TOYHOCTb PAcyeTOB

TouyHOCTB
(bOopMyITUPOBOK,
TOYHOCTh PacueTOB

IlocnenoBarensLHOCTD
JIEUCTBUU

PammmonainHOCTE
EeNCTBUH

[IpoBepounast pabota

HaOmronenue u onenka
MPaKTHIECKUX
NeUCTBUI

OneHka npakTHYeCcKuX
YMEHUU peLICHUs
3a1a4

OueHka MpakTHYECKUX
YMEHHUH PaCcCTaHOBKHU
K03 (ppueHToB

OneHka MpakTHYECKUX
YMEHUH 3aIIMChIBATD
YPaBHEHHUSI THIPOIIA3A
COJIEH, ONIPEAEATh
KHCJIOTHOCTB CPEZBI

OneHka npakTHYecKuX
YMEHHH JaBaTh
Ha3BaHUs
OpPraHHYECKUX
COETMHEHNH

110 CHCTEMATHYEKOU
HOMEHKJIAType




