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1. TIACHOPT PABOYEM ITPOT'PAMMBI YUEBHOM
JAUCHUITJIMHBI XUMUA

1.1.00aacTh NnpuMeHeHus1 padoueil NporpaMmbl
[TpumepHas mporpamma y4eOHOM TUCHUTUTMHBI « XUMUSD) SIBISIETCS YaCThIO
IPUMEPHON OCHOBHOM MpodeccCHOHaNbHON mporpaMmel B cooTBeTcTBHM ¢ PI'OC
10 CIEUUAIBHOCTH
20.02.04 IloxapHas 6€30MacHOCTb

1.2.MecTo0  y4eOHOW  AMCUMIVIMHBI B  CTPYKType  OCHOBHOM
npodeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOTrPaAMMBbI:

VYyebnas nucuuiiiHa XuMHsI OTHOCUTCS K LIUKITY 00111e00pa3oBareibHast
MOJITOTOBKA.

1.3.1lesu 1 3a1auM y4eOHOI TMCHUILUIMHBI — TPEOOBaHMS K pe3yjabTaTaM
OCBOCHMS YUeOHOI TUCIUIINHBI:

B pesynbTaTte ocBoeHUs y4eOHON AUCIUIUIMHBI CTYIEHT JOJKEH 3HATH:

—  CTPYKTYPY HEPUOINYECKON CUCTEMBI XUMUYECKHUX 3J1eMeHTOB J[.11.
Menneneena;

— 3aBHCUMOCTH CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB OT 3aps1a siAep aTOMOB U
CTPOEHUS AaTOMHBIX AJIEKTPOHHBIX 000JI0UEK;

—  (U3BUYECKUM CMBICII HOMEPOB IPYIIBI U MEPUOJA, TTOPSIAKOBOTO
(aTOMHOT0) HOMEpa XUMUYECKOT0 3JIEMEHTa B iepuoandeckoi cucreme J[. 1.
Menneneena;

— 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX JJIEMEHTOB;

— cnocoObl 00pa3oBaHUs HOHHOW, KOBAJIECHTHOU (TMOJIIPHOMN U HETIOISIPHON),
JIOHOPHO-AKIENTOPHOW, METAJUIMYECKON U BOJIOPOJHOM CBSI3€H; MEXAHU3M
AIEKTPOJUTHYECKON JUCCOMAIMA B BOJIC BEIIECTB MOHHOW M KOBAJICHTHOM
MOJISIPHOM CBS3BIO; CYIIHOCTh PEAKIMA HOHHOTO 0OMEHA; CYIIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKI[UI HA OCHOBE AJIEKTPOHHOI0 OalaHca;

— TUAPOJIU3 COJIEW MEPBOM CTA/INM;

— 0011Me CBOMCTBA METAJIOB IIaBHBIX MOArpyMM 1-3 rpymnm u
MpeICTaBUTENICH METAJUIOB MOOOYHBIX MOATPYIIN: ME/lb, XPOM, KEJIE€30, MapraHel;

— CBOWCTBA OTJIEJIbHBIX HEMETAJUIOB U UX COEAUHEHUH IJIaBHBIX IMOATPYIIIT
4-6 rpymi B CBA3U C UX MOJIOKEHUEM B IEPUONYECKON CUCTEME XUMUYECKUX
sanemenToB /(.M. MeHaeneena;

— CYIWIHOCTb CTPOEHUS OpraHnvecknx coeaquuennii A.M. bytneposa;

— 3aBHCUMOCTb XMMUYECKHUX CBOMCTB OPraHUYECKUX COCAUHEHUHN OT
CTPOEHUS YIIEPOJHOM LIEH, BUIA XUMUYECKON CBSI3U U HAJIMYHS
GyHKIIMOHATBHBIX TPYIIIT,



—  CYIIHOCTH B3aUMHOT'O BJIUSHHUS aTOMOB B MOJICKYJIaX OPTraHUYECKUX
BEIIECTB;

— MEXaHW3M PeaKIIfil 3aMeIeHUs U IPUCOSTUHEHUS.

B pesynbTaTte ocBoeHUs y4eOHON AUCIIUIUIMHBI CTYICHT JOJIKEH YMETh:

— TPUMEHSATH MPaBUjIa TEXHUKU 0€30TIaCHOCTH IIPU OOPAICHHH C
XUMHYECKOH MOCYI0H, Ta00PaTOPHBIMH i XUMUYECKHUMH PACTBOPaMU;

— TPOBOJUTH OMBITHI IO U3YUYECHUIO CBOMCTB HEOPTAHUIECKUX H
OpPTaHUYECKUX BEIIECTB;

— TPOBOJUTH BEIYUCIICHHUS:

—  MOJICKYJIIPHON MAacChl U MOJISIPHOW MAacChl IO XUMUYECKUM (hopmyram;

— MAacCOBOH J0JU pacTBOPEHHOTO BEIIECTBA B PACTBOPE;

— MAacCOBOH J0JU XMMHYECKOTO 3JIECMEHTA B BEIIICCTBE;

— KOJIMYECTBA BEIIEeCTBA (MAcChl) MO KOJIMYECTBY BEIIECTBA (MAacCe) OJTHOTO
13 BEIIECTB, YIACTBYIOIINX B PEAKIINH;

—  MAacchl OJTHOTO U3 IIPOJYKTOB IO Macce UCXOJHOTO BEIIECTBa,
COJIeprKAIIero OMpeaeIICHHYIO 00 MPUMECEH;

— Maccy OJIHOTO M3 MPOJYKTOB IO Macce pacTBOpa, COAEPIKAIIETO
OTIPEICIEHHYI0 MACCOBYIO JIOJIO OJTHOTO M3 HUCXOJ/IHBIX BEIIECTB;

—  MAacCOBYIO WJIH 00BEMHYIO JIOJIIO BBIXO/A MPOYKTa PEaKIUUh OT
TEOPETHYECKH BO3MOXKHOTO;

—  MAacCOBYIO JIOJII0 XUMHUYECKOTO COSAMHEHUS B CMECH;, pacueThl MOJISIPHOM
KOHIICHTPAIIUX PACTBOPOB M MACCHI BEIIECTB (KOJIMYECTBA BEIIECTBA) IO
MOJISIPHOM KOHIICHTPAIIMH; pacuyeThl Ha HaX0XKJICHUE MOJICKYIISIPHON (hOPMYJIbI
ra3000pa3HOTO BEIIECTBA IO €0 TUIOTHOCTH M MAaCCOBOM J0JI€ JICMEHTOB HJIU TIO
MIPOTYKTaM CTOpaHUSL.

1.4. Koin4ecTBO 4YaCOB HA OCBOEHHE MPOrPaMMBbl Y4eOHOM JUCITUIIIHHBI:

MaxkcumanbHOU yaeOHOM Harpy3ku cryieHTa 117 yacoB, B TOM 4ucIe:

- 00513aTeNbHOM ayTMTOPHON yueOHOM Harpy3ku oO0ydatromierocst 78 4acos;

- 00513aTeNbHON ayTUTOPHOM JTa0OPATOPHOU U MPAKTUUYECKON padOThI
oOyuarorierocst 39 4acos;

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOIi IMCHMIIMHBI U BUABI Y4eOHOii padoThl.

Bun yae6HO# paboTh O0Bem yacoB

O06Bem 00pa3oBaTeIbLHON HATPY3KH 1174




Bcero yueOHbIX 3aHATHIT 78

B ToMm uyncie:

JIaGopaTopHbIC U MTPAKTUICCKHUE 3AHITHS 18
Teopernueckue 3aHATHS 60
CamocrosTenpHas padbora 39
[TpomesxyTounas arrectanus B opMe UTOTOBOM KOHTPOJIBHOM lcemectp
paboThI 2 ceM.

3a4eTa C OLEHKOH




2.2. TeMaTH4eCKUi IJIaH U COJepKAHUE YICOHON AUCITUIIMHBI XUMHUSL.

HaumenoBanue Coneprxanue yueOHOro MaTepuaia, J1ad0paTOpHbIE U IPAKTUYECKHUE 3aHATHS, CAMOCTOSATENIbHAS paboTa O6bem VYpoBeHb
MoayJiel U 00yYaroImuxcsi. 4acoB YCBOCHHSI.
0JIOKOB
Monays 1. O01mas 1 HeOpraHuvecKas XMMHusl. 2
Baok 1.1. [IpencraBnenue o CTpoeHHMH BeliecTBa. BaneHTHoCTh. XuMuueckue (opMmynbl. 3aKOH MOCTOSHCTBA cocTaBa. | 4 1,2
OcHoBHBIE OtHocuTenbHass U MoJekyisipHas Macca. KommuectBo BemectBa. Moabs. MomsipHas macca. Pacuersl 1o
NOHATHSA U XUMHAYECKHM (opMyinaM. 3aKOH COXPaHEHHs MacChl BEIIECTBA NpPU XUMHUYECKUX peakiusx. Pacdersl mo
3aKOHBI. XUMHUYECKUM ypaBHeHUsAM. CocTaB, Ha3BaHUS M XapaKTepHbIe CBOWCTBA OKCUIOB, OCHOBAHUH, KUCIIOT U COJICH.
I[1/p: PacueTsl mo xuMu4yeckuM (HopMysiaM U YPaBHEHUSIM.
Bbaok 1.2. Crpoenue atoma. 3apsn sipa. IlopsiakoBelii Homep U Macca atoMa. M30Tonbl crabuiIbHBIE U paluOaKTUBHBIE. | 4 1,2
Ilepuoanuecku PacnionosxeHne 371€KTPOHOB B aroMax I10 YHEPreTUYeCKUM ypoBHsM. [aBHOe kBaHTOBOE umcio. [loHsatne o
W 3aKOH 1 JIEKTPOHHBIX 000JIOUKAX.
nepuoauyecKasi CoBpemenHas (popMyIupOBKa MEPUOAWYECKOro 3akoHa. llepwoanmdeckas cuUCTeMa XHUMHYECKHX
cucrema JI.H. 3JIEMEHTOB B CBETE TEOPHM CTPOCHMs aToMa. PacripeniesieHue 371eKTpOHOB B aTOMAaX MEPBBIX YETHIPEX MEPUOJIOB.
MenpeineeBa u BasieHTHBIE 2JIEKTPOHBI.
CTpOeHHne 3aKOHOMEPHOCTH U3MEHEHHUsI CBOUCTB 3JIEMEHTOB U UX COCTUHEHUH (OKCHJIOB, THIPOKCHUIOB) B IIpe/enax
aToma. IJIaBHBIX NOJArpyMIl. BaneHTHbIE BO3MOXHOCTH aTOMOB Pa3HbIX 3JIEMEHTOB. 3HAUE€HUE NEPUOIUIECKOTO 3aKOHA
JU1s IOHUMaHUs Hay4HOI KapTUHBI MUpa.
[1/p: CocraBiieHHnEe AJIEKTPOHHBIX (OPMYJT aTOMOB JJIEMEHTOB M TIpapHUUeCKUX CXeM (IPHEpreTHYecKUx
JMarpaMm), 3al0JHEHUE UX HJIEKTPOHAMH.
Baoxk 1.3. CrniocoGHOCTh aTOMOB 00pa30BBIBATH MOJIEKYJIbl. KOBanieHTHas CBA3b. DJIEKTPOOTPHULIATEILHOCT PA3INYHBIX 4 2
Crpoenne aneMeHToB. [lossipHas u HenosipHas KOBaJIEHTHAs CBsA3b. BosopoaHas cBsa3b. MoHHas cBs3b. CTeneHb
BellecTBa. OKHCJIEHHUS AJIEMEHTOB B CJIO’KHBIX BELIECTBAX, IIPaBUjIa €€ HaXOXAeHUs. BelecTBa MOJIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO (KPUCTAJUTMYECKOT0) CTPOeHUsL. THIbI KpUCTAJUIMYECKHUX pelieToK. JIOHOPHO-aKIenToOpHas
CBSI3b.
baok 1.4. Bona. | [lucnepcHble cucteMbl. PacTBOpBI Kak (pU3MKO-XMMUYECKHE ccTeMbl. HachllieHHbIE ¥ HEHACHIIIICHHbIE 8 2

PacTBopsbI.
DJIEKTPOJIMTHYE
cKas
AUCCOMALIHS.

pactBopsl. KoHIleHTpalus BeliecTBa B pacTBOpeE 10 MaccoBoi aoie (B%). MossipHas KOHLEHTpalus pacTBOPOB.
TepMmoxnmuueckue ypaBHeHus. J{ucconnanus KUCIOT, OCHOBaHUI U COJIel B BOJHBIX pacTBopax. Boxa kak
MTOJISIPHBIN PAaCTBOPUTENB. POJIb BOJIBI B JIEKTPOIUTHYECKOM THcconrann. [ maparanns HOHOB.
Kpucramnoruapatel. CTyneH4aTOCTh IIpoLiEcca IUCCOLMALMU COJIE MHOTOOCHOBHBIX KHCIIOT U OCHOBAaHUN
MHOTOBAJICHTHBIX MeTaJJI0B. OmpeieneHne KUCIOThI, COJIM U OCHOBAHUS C MO3UIIMIA TEOPUH AIIEKTPOITUTHIECKON




aucconuanuu. Monnsle peakuuu. XMUMHUECKUE CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH B CBETE TEOPUHU
ANEKTPOIIUTUYECKON JUCCOIUAIMH. Y CI0BUSI HEOOPATUMOCTH PEaKIMii B pacTBOpax.

Kucnornocts pactBopos. Ilonsarue o pH. [llkana pH. Mcnonb3oBanne KUCIOTHO-OCHOBHBIX
WHJUKATOPOB.

['unponus coneil. 3HaueHNE THIPOIN3a B XUMUYECKUX NTPOLIECCAX, €r0 IPAKTUYECKOE UCIIOIb30BaHHE.

Onektponus. P cTaHAapTHBIX 3JEKTPOJAHBIX NOTEHIHANOB. IIpoecchl, mpoTekaronie Ha KaToie

U aHOJE.
/p : CocTaBiieHHEe ypaBHEHUH peakiluii B MOJICKYJSIpHOU U HOHHOM popmax. CocTaBieHue GopMys KUCTBIX U
OCHOBHBIX coJieil. PacueTHble 3a/jaun Ha BBIYMCIIEHHE MAaCCOBOM JI0JIM U MacChl BELIECTBA B paCTBOpax.
JI/p 1: Peakiiuu noHHoro ooMeHa.
JI/p 2: MiciplTaHue pacTBOPOB COJIEH MHAUKATOPAMH.

Baok 1.5. Kucnots! u ux cBoiictBa. KUCIOTHI Kak 37IEKTPOIUTHI, MX KIIACCHU(PHUKAIUS MO Pa3TMUYHBIM IPU3HAKAM. 1,2
Kanacenpukanusa | XumMudyeckrue CBOMCTBA KUCIIOT B CBETE€ TEOPHUH IIEKTPOIUTHUECKON nuccornanuu. OCOOEHHOCTH
HEOpPraHW4YeCcKUX | B3aWMOJCUCTBUS KOHIIEHTPUPOBAHHON CEpHOM U a30THON KUCIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI MOTY4YEeHUS
COeJMHEeHUH U KHUCIIOTBI.
HX CBOMCTBA. OcHOBaHHUs U UX CBOMCTBAa. XMMUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU IJIEKTPOIUTUUECKON

nuccouuanuu. PasnoxeHne HepacTBOPUMBIX B BOJIE OCHOBaHHM. OCHOBHBIE CLIOCOOBI MOIYYEHHUS] OCHOBAHUI.

Comnu, okcuapl U UX CBOMCTBa. B3anumoelicTBre a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT C

Mmetaiuiamu. [lomyuenne u cBoHCTBa aM()OTEPHOTO THAPOKCHIA, HEOOPATUMBIN THAPOIIN3 KapOH1a KaIbLusI.
Baoxk 1.6. CKOpOoCTh XMMHUECKUX peakinid. DaKTOpsl, BAMSIOIINE HA CKOPOCTh PEaKLUU: IPUPOJIA PEArupYyIOLINX 1
XuMnuyeckue BEILIECTB, TOBEPXHOCTh COIIPUKOCHOBEHUS PEAreHTOB, KOHIIEHTPALKs BEIIECTB, TEMIIEPATypa, KaTAIU3aTOP.
peaxkuuu. 3aKOH JEHCTBYIOIIUX MacC.

OOGpatumbie 1 HEOOpAaTUMBIE PeaKIui. XUMHYEeCKoe paBHOBecHe. CIBUT paBHOBECHUS: BIUSHUE
TEeMIIepaTypbl, JABICHUS, KOHUEHTPAIUH.
[1/p: Pacuer ckopocTeit XUMUYECKUX peakinid. Y IpakHEHUsI Ha CMEIICHUE XMMHYECKOTO PaBHOBECHSI.
Omnpenenenre ycaoBUil MPOTEKaHMs OOpaTUMO PeaKkI[ui B HY)KHOM HalpaBlICHUH.

Buapl okuCcIUTEIFHO-BOCCTAHOBUTENBHBIX PEaKIMil. 3aKOHOMEPHOCTH UX IIpOoTeKaHus. PacctaHoBKa
K03 (HUIIMEHTOB B cXeMaX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMii METOJOM AJIEKTPOHHOTO OasaHca npu
COCTABJICHUH YPaBHECHH.
[1/p: CocraBnenue ypaBHEHHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JJIEKTPOHHOTO OanaHca.
OnpeneneHne OKUCIUTENEN U BOCCTAHOBUTEIIEH.




Baox 1.7.
MeTtajaiabl 1
HEeMeTAJJIbI

Ooume ceenenus o Meramiax. [logoxeHne MeTanIoB B IEPUOINIECKOIN CHCTEME XUMUYECKUX 3JIEMEHTOB U
0COOEHHOCTH 3JIEKTPOHHOI'O CTPOECHHUS UX aTOMOB. MeTtannueckas cBsi3b. Kpucramiueckoe ctpoeHue
MeTaiuioB. CpaBHUTENIbHAS XapaKTEPUCTHKA (PU3MUECKIX M XUMHUUYECKHX CBOWCTB METAJJIOB; OKCHJIBI U
T'MJIPOKCUBI METAIIJIOB. MeTaibl B COBpeMeHHON TeXHuKe. CIlIaBsl.

Bo3MOXHOCTB 1OJTy4€HUs pa3InYHbIX KOMIIO3UIIMOHHBIX MaTepuanioB. XUMHUUECKas U
UIEKTPOXUMHUYECKAs KOPPO3Hsl METAIUIOB. 3aluTa oT Koppo3uu. Marudutopsl. O630p METaIOB 110 rPpyMIaM
IIEPUONYECKON CUCTEMBI XMMUYECKUX 3i1eMeHTOB JI.11.Menneneesa.

Mertaiubl TJIaBHBIX NOArpyNN 1-3 rpymin nepruoandecKoi CHCTEMBI.

CpaBHuUTENbHAS XapaKTEPUCTUKA MOATPYIII HIETOYHBIX U IIEJIOYHO3EMEIBHBIX METAJIJIOB.
XapakTepuCTHKa aIFOMUHMS, €ro OKCuAa U ruapokcuja. CraBsl HA OCHOBE aJJIOMHHMS, UX IPUMEHEHUE.

Mertasmibl mOOOYHBIX MOATPYII (MEIb, XKelne30), X npumeHenne. Crpoenue atoMoB. CBOHCTBa
XMMUYECKHX 3JeMEeHTOB. KpaTkue cBeieHus 0 BXKHEHIINX COeTMHEHUAX MEAM U JKese3a; OKCUIbI U
rupokcuabl. X yyactrue B OKUCIMTEIbHO- BOCCTAHOBUTENBHBIX peakuusax. CoctaB, 0COOEHHOCTH CBOICTB U
IPUMEHEHHE YyT'yHa U CTaJIM, Ba)KHEHIIINX CIUIaBOB JKele3a.

[1/p: CocTaBneHue ypaBHEHHI OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIMNA C YIaCTHEM COCTMHEHUI
AJIFOMUHUS, MM U Mapranuia. PacueTHsle 3a1a4u.

JI/p: Obume croiictBa MetaioB. CBOCTBa OKCHIIOB U THAPOKCHIIOB XKelle3a. KauecTBeHHbIE peakiuy Ha HOHBI
xene3a +2 u +3.

OO61ue cBeaeHus o Hemetauiax. [lonoxkeHne HeMeTaNInYECKUX 3JIEMEHTOB B IEPUOANUYECKOI cHCTEME.
OcobeHHOCTH CTpOeHUs UX aTOMOB. CTpOEHHUE MPOCTHIX BELIECTB, MX CBOWCTBA. XapaKTepPUCTHKA CBOMCTB
HEMETAJIJIOB; TUAPOKCUIOB, BOJAOPOIHBIX coeAMHeHUH. Kucinopoaocoaepxaiine KUCIOTHI.

0O0630p HEMETAIIOB (TIO TPYyTIaM).

[Tonrpynmna ranorenoB. CBOHCTBa ¥ MpUMEHEHHE rajoreHoB. [lociaenoBaTenbHOCTh BHITECHEHUS UX APYT
IPYTOM U3 pacTBOPOB coJiel. CpaBHUTENbHAS XapaKTEPUCTUKA BOJOPOJHBIX COEMHEHUN IraJIOT€HOB.
XJIOpBOAOPOIHAS KACIIOTA, €€ CBOKMCTBA. Pacno3HaBaHue rajJoreHos.

[Toarpynmna xucinopoga. AUIOTPONUS KUCIOPOa U cepbl. XapaKTePUCTUKA 3JIEMEHTOB MOATPYIIIbI
kuciaoposa. CpaBHEHHE CBOMCTB BOJIOPOAHBIX COEAMHEHNH (Boa, cepoBoopon). Oxcuapl cepbl. CepHas
KHCJIOTa, €€ CBOMCTBA U 3HaueHre. OTHOIIeHHE pa30aBiIeHHON U KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI K
Pa3IMYHBIM METAJUIAM.

[Toarpynma azora. XapakTepuCcTHUKa 3JIEMEHTOB MOATPYIIBI a30Ta. AMMHUAK, €r0 CTPOEHUE U CBOMCTBA.

Conu ammonust. OKCHBI a30Ta, X CBOMCTBA. 3arpsi3HEHHE aTMOC(ephl OKCHJIaMH a30Ta. A30THas
KHCJIOTA, ee cBoWcTBaA. [I[puMeHeHne a30THOM KUCIIOTHI U ee coneil. ConepKaHue HUTPATOB B MUILEBBIX
POAYKTaX U MOCIEACTBUS UX AeUCTBUs Ha opranu3M. KpaTkas xapakrepucTiuka cBOMCTB ochopa u ero
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BOXHEHIINX COSAMHEHMA. 3HaueHne OpTO(HOCPOPHOI KHCIOTHI U €€ COJEH.

[Moarpymnma yraepona. [TosoxxeHue yriepoaa B IEpHOAMYECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB.
CpaBHeHHE 3JEKTPOHHOTO CTPOCHUS aTOMOB yIJIepoJa U KpeMHHUs. AJUTOTpONHUs yriiepoaa. AncopOounoHHas
CIIOCOOHOCTh AKTHBUPOBAHHOTO yriisi. CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB M THAPOKCUIIOB
yraeponaa u kpemaus. CoequHeHHe yriaepoaa u KpeMHus B npupoje. «lapHukoBbiii 23 hekT» Kak CIeCTBUE
HAKOIUICHHUS OKCHJIA YTIIEpOo/ia B IPUPOJIE.

[1/p: T'eneTndeckast CBSI3b MEXy KJIacCaMU HEOPTaHUYECKUX coenHeHni. CocTaBleHNE YPaBHCHHA PEaKIUil K
[EMOYKE CXEM MPEUIOKEHHBIX MPEeBpaIleHuil. PacdeTsl 0 XMMUYEeCKUM yPaBHEHUSIM.
Jl/p : KauecTBeHHBIEC peakUu Ha XJIOPHUJ-, Cylb(haT-, U KapOoHaT- HOHBKL. [lonydyenue ¢ coOupanue ra3os.

Monayas 2. Oprannyeckasi XumMusl.

Baok 2.1. Opranuueckasi XuMusi — XUMHs COeIMHEHU yriepoaa. Teopust xumudeckoro crpoenust A.M.bytieposa. Ee 2
OcHoBHBbIE OCHOBHBIE I10JIO’KEHHSI. 3aBUCUMOCTh CBOMCTB OpraHMYECKHX BEIECTB OT XUMHUYECKOro cTpoeHus. [lonstue
NOHATHSA yrieBo1opoaoB. CTpykTypHble popmyisl. zomepus. OcoOEHHOCTh 37EKTPOHHOTO CTPOEHHSI aTOMa yIiepoia.
OpraHu4ecKoi ITprurHBI MHOTOOOpa3usi OPraHNYeCcKuX coequHEeHnH. /[Ba crioco6a pa3pbiBa KOBAaJIEHTHBIX CBA3€H B MOJIEKysIax
XHMHHU U OpraHu4ecKux coeanHeHui. [IoHATHE O COOTBETCTBYIOMINX UM PEAKIUAX PAAUKATBHOTO M HOHHOTO TUIIOB.

Teopust

CTPOEHMSs

OpPraHM4YecKuXx

COCIMHEeHHIA.

Baok 2.2, [TpenenbHbIE YrIeBoAopoIbl, 00Ias hopMyiia coCTaBa, TOMOJIOTHUECKAs Pa3HOCTh. XUMUUYECKOE CTPOEHHE. 14
Yraesogopoasl | KoBanentHsie cBsi3u B Monekyinax. [IoHATHE yrieBoJOpOAHOTO paanKana. Mzomepus yrieBogopoIHOTO

U UX ckenera. CucteMaTHuecKass HOMEHKIATypa. XMMUYECKUE CBOWCTBA: TOPEHHE, TaIOreHUPOBaHUE, TEPMUUECKOE
NPUPO/HbIE pasnoxeHue, IeTHIpUpOBaHNE, OKHCIIEHUE, H30Mepu3anus. MexaHu3M peakiuu 3amenienus. Cuares

HCTOYHHKH. yriieBoJopoaoB (peakuus Beropua). IIpakTuyeckoe 3HaueHHE NPENENbHBIX YIIIEBOAOPOIOB U UX

rajioreHo3aMenieHHbIX. OnpeaeneHue MOJIeKYJISIpHON (HOPMYITBI Ta3000pa3HOTO YIIIEBOAOPOIA MO €T0
IUIOTHOCTH U MAacCOBOH J10JIe XUMUYECKUX 3JIEMEHTOB WU 1O MPOJLyKTaM cropaHusi. MeTaH, CBOMCTBa,
pUMEHEeHHe. Bompock! HKOJIOTHH.

I1/p : BeinosiHeHue ynpaxHEeHUH Ha COCTaBIEHUE CTPYKTYPHBIX (JOPMYII H30MEPOB U Ha3BaHUN MO
CUCTeMaTH4YecKoU (MeXIyHapOAHON) HOMEHKIIAType ajJKkaHoB. Pemenue 3a1a4y o ypaBHEHHUIO peaKkIuii.
HenpeneabHbie yriaesoaopoabl. Ankensl. O0mmas ¢popmyna ankeHoB. DTuieH. Ero ctpykTypHas ¢popmyia.
DnexTpoHHOe cTpoeHue. Buabl cBsi3u u rubpunzans aToMOB yriepo/ia. ['omonorundeckuil psj 3TusaeHa.
Cuctemaruueckas HomeHki1arypa. [lomyuenue ankeHoB. XMMUYECKHE CBOMCTBA aIKEHOB: PeaKLus
MIPUCOCTMHEHMS (B3aUMOJICHCTBHE C TAIOT€HAMH, TaJJOT€HOBOAOPOIaMH, BOJIOPOJOM, BOJ10#). OOBsICHEHHE
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npaBwiia MOPKOBHUKOBA C MO3UIIMN AJIEKTPOHHOIO CTPOEHUS pEarnpyroIuX BEIIECTB (Ha IPUMEpPE MPOIIECHA).
Oxucnenue aakeHoB nnepmaHrasatoM kanus. I'openue. [lonumepusanus. [lonstus MoHOMEp, TOIUMED, CTENIEHD
nosinMepu3zanuu. CpoiicTBa noausTHiIeHa. [lpuMeHenne 3TuIeHOBbIX YIII€BOI0POI0B.

JlreHoBbIe YIrieBo10po bl (YIIIEBOJOPOIBI C IBYMsI IBOMHBIMHU CBsA3AMNU). [loHATHE O AMEHOBBIX
YIJIEBOOPOAaX: UX oOmas popMyiia, cucTeMaTuieckas HOMEHKIAaTypa, BUbl n3oMepun. ConpsikeHHbIe
CHCTEMBI C OTKPBITOH 1ienbto ( Ha npumepe Oyraguena-1,3). OcoOeHHOCTH JIEKTPOHHOTO CTPOSHHUS C
COIPSKEHHBIMU JIBOWHBIMU CBSI3IMU. XMMHUECKHUE CBOMCTBA TUEHOB B CPAaBHEHUU C aJIkeHaMU. CKIIOHHOCTh
JUEHOB K peaklUu IpUcoeInHeHus 110 MecTy — 1,4. Okucnenue nepmanranarom kanus. [lonmumepusanus
Oyranuena-1,3 u uzonpena. [IpupoaHbIi 1 CHHTETHYECKUI KaydyKH, UX IPUMEHEHHE.

Anxunsl. AuetuiieH. Ero cTpykTypHas U 31eKTpoHHas (OopMyIibl, THOPUAN3ALUS YIIIEPOJIHOTO aTOMa.
I'omonornueckuii psin anerusieHa. OOmiast popmyia ankuHOB. Bubl cTpykTypHOM n3oMmepun. CucreMaTudeckas
U pallMOHAJIbHAs HOMEHKJIATypa aJIKUHOB. XMMUYECKHE CBOMCTBA. Peakiiuu MoHHOrO npucoequnenus. Peaknuu
3aMeLIEHUs BOJIOPOa IIPU YIJIIEPOAE ¢ TPOMHOM CBsI3bI0 Ha MeTaiul. Peakuuu nonumepusanuu. OKucieHue
nepmanrasaToM Kanus. Peaknus M.I.Kyueposa. [lonyuenue u npumMeHeHNE aleTUIICHA.

[1/p: Pemienne pacueTHbIX 3a1a4. Ha3BaHus HempeAeIbHBIX YIIIEBOJOPOIOB MO0 CUCTEMATHYECKON U

panMoHaIbHON HOMEHKIJIAType 1o (popMyliaM U cocTaBieHue GOpMYIl, UCXO/I U3 UX Ha3BaHUM.

Jl/p: lonydenune stusieHa. M3ydeHue ero CBOMCTB.

ApomMaTH4ecKHe yrieBol10poabl.

benzon. CtpykrypHas ¢popmyna. Tun rubpunuzanmm ATOMOB yriepoaa B 0eH3015HOM Koublle. [Tonarue 06

3JIEKTPOHHOM CTPOEHHUU O€H30J1a KaK CONMPSKEHHOM CHCTEMBI ¢ 3aMKHYTOH Lienblo. Jlenokanu3anus p-

37eKTpoHOB. Ha3BaHus yriieBoopo0B pssia OeH3051a M0 parioOHAIbHOW HOMEHKIIATYpe. DMIUPUIECKUE

(TpuBHanbHBIE) Ha3BaHUs. [IpHUpOIHBIE HICTOUHUKU M CUHTETUYECKHE CIIOCOOBI MOTY4YEeHUSI apOMaTHUECKUX

YTI€BOI0POAOB. B3aMOCBsI3b IpeIebHbBIX, HEMPEAEIbHBIX U ApPOMAaTHUYECKHUX YIJIEBOJOPOJIOB.
dusnueckue U XMMUYEeCKHe CBOWCTBA OeH30/1a. XapaKTepHbIE peakIMy 3aMeleHus (OpoMupoBaHue,

HUTpOBaHUE). Y CIOBUA UX poBeaeHus. OCOOEHHOCTh MPOTEKAHMS PEeaKIIui TPUCOESIMHEHUS BOIOPOIA U XJI0pa.

OTtHomenne 0€H30J1a U €r0 TOMOJIOTa TOJyoJia K OKMCIICHUIO TIepMaHraHaTtoM kanus. ['openue 6enzona. CTuposn
— BakHelIee npou3BoaHoe Oen3ona. CtpoeHue, cBoiicTBa ctuposna. [lomumepusarus crupona.
IIpupoaHbie HCTOYHUKH YTIJIEBOTOPOIOB.

[Tpuponnbie u momyTHbIe HeTAHBIE ra3bl. x coctaB. Mcnonp3oBanue Hedraubix ra3oB. Hedts. Coctan
u cBoiicTBa He(pTu. DpakLMOHHAs TeperoHka HeTH U IPUMEHEHHE €€ MPOAYKTOB. YTOJIb, €Tr0 XUMUYECKast
nepepabotka. KokcoBanue yris
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Baok 2.3.
Kucsoponocoaep
JKamme
OpraHuveckue
coeIMHEeHUsI.

Cnuptbl. ®eHoJbl.

Cnuptel. CTpoeHHe NpeAeabHbIX 0HOATOMHBIX CIUPTOB. DyHKIMOHANIBHAS IPYTINA CIIUPTOB
(rugpoxkcorpyia), ee 2JIEKTpOHHOEe cTpoeHue. I'omonorrueckuil psaa cnuproB. CTpyKTypHas ©30Mepus
(M3oMmepust yriiepoAHOro CKeneTa u MojokeHue pyHKIMOHAIbHOM rpymiel). CucreMaTHyeckas U palioHa bHas
HOMEHKJIATypa.

OcHOBHBIE CIIOCOOBI MOTYYEHUS CIUPTOB: THAPATALUs AJIKEHOB, B3aUMO/IEHCTBHE IaJIOT€HOIPOU3BOIHBIX
YIJI€BOJIOPOIOB CO LIEJI0UbI0, BOCCTAHOBIIEHUE alIbJIETUI0B. MEXMOJIEKYIIpHbIE BOJOPOIHBIE CBA3H U UX
BIIMSIHME Ha (pr3HyecKre CBOMCTBA CIUPTOB. XMMHUYECKHE CBOMCTBA CIUPTOB. Peakiiuu ¢ yyactuem BoJopoAa,
BXO/ISIIIIETO B COCTAB T'MAPOKCHIIBHOM IPYIIIBI CHUPTOB: B3aMMOJICHCTBHE C IIEIOYHBIM METAJIOM — 00pa30BaHHe
aJIKOTOJIATA; B3aUMOJIEHCTBUE CIIUPTOB CO CIIUPTaMU — 00pa30BaHue MPOCThIX 3GUpoB. Peakiiuy Beelt rpynmsl —
OH: peakuuu 3ameleHus (B3auMOJICHCTBUE C raJIOT€HOBOAOPOJaMHU, JeTUIpaTalus cnupToB).Meranon u
3TaHoJI. VIX mpuMeHEeHue U NPOMBIIICHHbIH cuHTe3. ['eHeTHnueckas cBsi3b MEXAY YIJIeBOJOPOJAMH U CIIMPTAMHU.
MHoroaroMHble CIUPTHI, UX cTpoeHHe. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius
Ha MHOTOaTOMHBIE CIIUPTHI — B3aUMOAECHCTBHE C THAPOKCUIOM Meau. IIpuMeHeHne 3TUIIEHTTTMKOIIS 1
rimnepura. @enonel. Onpenenenne kiacca Gperonon. Ux crpoenne. OynkinonansHas rpymmna — OH; B3anMHoe
BJIMSIHME aTOMOB B MoJjiekyse. CpaBHEHHE KUCIOTHOCTU CIIMPTOB U (peHos1oB. CriocoObl nmomydeHus Gpexoua.
Xumudeckue cporicTBa ¢eHona. Peakiuu Ha pyHKnnoHabHy0 Tpymny ¢erona (-OH); B3anMopaeiicTBue ¢
HaTpueM, ¢ mesnouyamu. KauecTBeHHas peakius Ha GeHOIbI — B3auMOJIecTBUE C XJIOpuaAoM kenesa (3). Peakuuun
Ha apOMaTHYECKOE KOJIbLIO: TaJOr€HUPOBAaHUE U HUTPOBAHUE.

I1/p: CocTaBneHue CTpyKTYpHBIX (JOpMYIT CIIUPTOB, 3aKPEIUIEHUE 3HAHUN HOMEHKJIATYPBhI.

JI/p . Xumnueckue cBOICTBa CIUPTOB U (DEHOIIOB.

PacTBOpeHue rimuepuHa B BOJe U peaklus ¢ ruapokcuioM menu (2). Ilonydyenue nustunosoro sgupa.
AJbaeruasbl.

Omnpenenenue kiacca anpaeruoB. x gyakiuonansHas rpynna. O6mas hopmyia, TOMOJIOTHUECKUH psf U
CTPYKTYypHasi H30Mepus ajlbAeru10B. PanonanbHas U cuctemMaruyeckas HomeHknarypa. [lomyuenue ¢ cBoiicTBa
anbJIeru10B. Peakius okucieHus ajlbJeruIHON rpymnibl — B3aUMOJIEHCTBUE C OKcUoM cepedpa (1) u
THJIPOKCUIOM MeH (2) — KadyeCTBEHHbIE peaKIMH Ha albAeruibl. Peakiiun 3aMerieHus Boopo/a B
yriaeBoaopoaHoM paaukaine. @opmansaerui. [lonnmepuszanus. Konnencanus popmanbaeruaa ¢ GeHOIoM.

I1/p: 3akperuienue u yriyOjaeHue 3HaHUH O CTPOSHUH, HOMEHKJIaType U CBOMCTBAaX aJibJIeTHA0OB. BrisicHeHne
B3aMMOCBSI3U MEXK/y CTPOEHUEM U CBOMCTBAMU KapOOHWIbHBIX COETMHEHUI.

KapOoHoBbIe KHCJIOTBI.

Omnpenenenue kiacca KapOOHOBBIX KHcHOT. VX pyHKIIMOHANBHAS rpynna. DJIEKTPOHHOE CTPOCHUE
KapOOKCHIIbHOM Ipynibl. B3auMHoe BinsiHuE KapOOKCHIIBHOM IPYIIIBI U YIIIEBOIOPOIHOTO paaukana. O0mas
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(dbopMyra ¥ TOMOJIOTUYECKHUH Psii IPeAeTbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIOT. BUIBI CTPYKTYpHOIA
M30MEpHUH. DMIIUPUYECKHUE Ha3BaHUsI KapOOHOBBIX KHCIOT. CHucTeMaTHuecKasi HOMEHKIIATypa.

[Tony4yenue u pusnueckue cBocTBa KApOOHOBBIX KHCIOT. XUMUYECKHE CBOWCTBA KAPOOHOBBIX KUCIIOT.
Baxkneiimume npencraBuTenn KapOOHOBBIX KUCIOT: MypaBbUHAs, YKCYCHAs, MaIbMUTUHOBAsSI, CTEApUHOBAS,
onenHoBas. OCOOEHHOCTh XMMUYECKHX CBOWCTB MYPaBbUHOM KUCIIOTHI, PEAKIHsI «CepeOpsTHOTO 3epKajiay.
OnenHoBast KUCJIOTA KaK MPEICTaBUTENb HENIPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT.

Mpina. MbLta Kak CoIM BBICIIUX KapOOHOBBIX KUCIOT. [I[ppuMeHenne kapOOHOBBIX KUCIOT U UX
pOU3BOJHBIX. [[OHATHE O CUHTETUYECKUX MOIOLIUX CPE/ICTBAX.

[1/p: CocTaBneHue CTPyKTYPHBIX (OpMYIT KApOOHOBBIX KUCIIOT; UX SMIMPUYECKUE HA3BAHUSA U CUCTEMAaTHYeCKast
HOMEHKJIATypa.

Caoxuble 3¢upsl. ’Kupsbl.

Crtpoenue cioxHbIx 3¢upoB (obmias popmyna). Peakuus srepudukammn. O6paTuMocTb peakiiuu
sTepuduKany. KucIOTHBIN U MEI0YHOM THAPOIN3 CIOXKHBIX 3¢(upoB. X npumenenue, poib B mpupoje. XKupsr
U UX CBOICTBa. Briciie kapOOHOBbIE KHCIOTHI, BXOSIINE B COCTAB BBICIIUX MPUPOIHBIX KUPOB
(manmpMUTHHOBASL, OJIEMHOBAs, cTeapuHoBas). Pusnueckre U XMMUUYECKHUE CBOMCTBA KUPOB; THAPOJIU3 HKUPOB; UX
OKHCJICHUE; TUIPUPOBAHHE KUIKUX KUPOB.

[1/p: 'enernueckas CBsi3b MEXKAY YIIIEBOIOPOJAMH, CITUPTAMHU, TIPOCTHIMU d(pUpamMH, allbJeTHIaMH1, KETOHAMH,
KapOOHOBBIMU KHCJIOTaMU M CIOXHBIMH 3(upaMu. 3aKperuieHue 3HaHu| (yHKIIMOHAIBHBIX TPYII U CBOWCTB
COEIMHEHMH, OTHOCALIMXCS K Pa3IMUHbIM KJlaccaM.

JI/p: OTHOIIEHHE KHUPOB K BOJE U OPraHMYECKUM pacTBOPUTEISIM. J{0Ka3aTeNbCTBO HEMPEAEIbHOTO XapaKkTepa
KHUPOB.

YriaeBoabl.

[TonsTue u knaccudukanus yrierogos. Monocaxapuzsl. [lonsarue o potocunTeze. CTpoeHue ritoKo3bl Kak
MHOT'02TOMHOTO aJIbJIErHA0CHUPTa. XUMHUECKUE CBOICTBA IIIOKO3bI, 00YCIOBICHHbIE HAINYMEM aJIbJIeTUIHOM
TPYIIIIBL: OKUCIIEHUE OKcuaoM cepedpa(l) unu ruapokcuom mean (2). CoicTBa, 00yCIOBICHHBIC HATUYHEM B
MOJIEKYJI€ CIIUPTOBBIX THAPOKCUAOB (peakiiisi HA MHOTOAaTOMHBIE CIUPTHI). 3HAUEHUE TITIOKO3bI U €€
IIPOM3BOJHBIX IS yenoBeka. HaxoxkaeHue riroko3sl B mpupoae. Ppykros3a — CTpYKTYPHBII H30MEp TITHOKO3bI.
CrpoeHue u cBoiicTBa (PPYKTO3HI.

Jucaxapuabl (MaJlbTO3a U caxapo3a), UX COCTaB, CTpPOCHHE, CBOMCTBA. Peakius ¢ rugpokcuaom meau (2),
rugaposns. [lomucaxapuasl. Kpaxman. Cocra, ctpoeHre. XMMHUECKHE CBOMCTBA: PEAKIIMK C HOAOM, THIPOJIH3.
IIpeBpamenune kpaxmana nuuy B opranusme. Llemnronosa. Cocrtas, cTpoeHne, CBOWCTBAa. A30THOKHCIIBIE U
YKCYCHOKHCIIBIE AU PBI LEJT0103bl. VIX mpuMeHeHue.

JI/p: XuMHyecKre CBOMCTBA IIII0KO3bI, Caxapo3bl, Kpaxmasa
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Baok 2.4.
A3oTcoaepkamu
€ OpraHuvecKue
coeTuHeHHUsI.
IHonumepsnl.

A3oTcoeprkaime coeJMHeHUs1. AMHUHbI. AMHHOKHUCJIOTHI. Besku.

AMuHBI, kaccupuKalys, 130Mepus 1 HOMEHKJIaTypa aMuHOB. [lonyuenue anudarnyeckux aMuHOB U3
raJIOreHOMPOU3BOIHBIX NP ACHCTBUY aMMHUAKa; BOCCTAHOBJICHHE HUTPOCOCIUHEHUM (peakiusi 3MHUHA).
OcHOBHBIE CBOMCTBa aMUHOB. B3auMojelicTBue ux ¢ BoJIoM 1 kucioramu. CpaBHEHHE OCHOBHBIX CBOMCTB
METUJIAMUHA U JTUMETUIIaMUHA.

ApomaTtnueckue aMmuHbl. AHWIMH. Ero crpoenune. @usnyeckrne 1 XMMUYECKHUE CBOMCTBA TEPBUYHBIX
apoOMaTHYECKUX aMHUHOB Ha IpuMepe anuanHa. CpaBHEHHE OCHOBHBIX CBOWCTB aTM(PATHUECKUX H
apOMaTUYECKNX aMUHOB. 3HAYEHHE AaHWIMHA B OPraHM4EeCKOM cuHTe3e. [Ipon3BOACTBO KpacuTeneu, B3pbIBUAThIX
BEILIECTB, JIEKAPCTBEHHBIX MIPEMapaToB.

[Tonsitue 06 amuHokucnoTax. Mx 3Hauenue B npupoze. Hazpanus aMMHOKUCIIOT.

du3nYecKue ¥ XUMUIECKHE CBOMCTBAa aMHUHOKHCIIOT. [loHATHE 0 OUTIONSIPHOM MOHE; aM(OTEPHOCTH
aAMUHOKHCIIOT — B3aUMO/ICUCTBUE C KUCIOTaMH U IIeJiouaMu: 00pa3oBaHUe MENTU0B (PACCMOTPEHUE PeaKIIHii
o0pa3oBaHMs TUTICNITHIOB U3 aMUHOKHCIIOT).

benku kak Ouononarmepsl aMUHOKUCIOT. [IpeacTaBnenue 06 aMMHOKHUCIOTaX, BXOAAIIUX B COCTAB
npupoaHbIX 0enkoB. [lonunentunnas Teopust ctpoeHus 0eiakoB. CTpoeHUe NENTUIHOM TPYIITUPOBKU. Y CIIOBUS
poBeeHus Tuapoian3a 0enkoB. buonornueckue Gpynkunu 6enkoB. @epMeHThI, CHEIU(PUIHOCTh UX ACHCTBHUS.
Hcnonb3oBanne (epMEHTOB B PA3IMYHBIX OTPACIISAX HAPOIHOTO X03skcTBa. [I[puMeHeHe pepMeHTOB B
Pa3IMYHBIX OTPACISAX HAPOJHOTO XO3S5ICTBA.

Jl/p: N3ydyenne CBOHCTB OEIKOB.

CuHTeTHYeCKHE BLICOKOMOJIEKYISIPHbIE COeIMHECHUS.

OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJIIPHBIX COSAMHEHUN — PEeaKIINU TOJMMEPU3aIH 1
nonukoHaeHcanuu. [lnactmaccsl u kayuyku. CHHTETHUECKHE BOJIOKHA: TONUA(UPHBIE (JTaBCaH) U MOJIMaMUTHBIC
(xarrpoH). Pois xumMuM B CO31aHMM HOBBIX MaTepHasioB. [IpakTuueckoe ucnoib30BaHue MOJIMMEPOB U
BO3HHUKHOBEHHE IKOJIOTUYECKOM MPOOIeMbl BTOPHYHOM NepepabOoTKH MOJUMEPHBIX MPOAYKTOB. bynyiiee
MOJIMMEPHBIX MATEPUAJIOB.

[1/p: Pacnio3HaBaHue mjaacTMacc ¥ XMMUYECKUX BOJIOKOH. Pacrio3HaHMe OeNIKOBBIX (HAaTypasbHbIX) BOJIOKOH
Cpeld CUHTETHYECKUX U UCKYCCTBEHHBIX.

1,2,3

CamocrosiTesbHast padora
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Hroro
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3. YCJIOBUA PEAJIM3AILIMN YYEFHOU JIUCLIUTIJIMHEI

3.1. TpeGoBaHus: K MUHUMAJILHOMY MaTepUaIbHO-TEXHUYECKOMY 00€CIIEUeHHIO
Peanusanus yueOHON IUCHUIUIMHBI TpEOyeT HATMYKs y4eOHOTO KaOMHETa XUMUU
¥ OMOJIOTHH.
O6opynoBanne yueOHOTO KaOUHETA:

1. mocagouyHble MeCTa 110 KOJIMYECTBY O0yUaIOIIUXCS;

2. pabouee MECTO MPENoaaBaTeNs;

3. ayauTopHas A0CKa 1 MUChMa;

4. HaboOpBl pEaKTUBOB U1 JAOOPATOPHBIX U MPAKTUUECKUX 3aHATUH;

5. mratuBbl, NPOOUPKH, TOPETKU M OCTAIBHBIC KOMILIEKTYIOIINE TS

IIPOBEJICHUS OIBITOB.
6. Ilepuoamueckas cucrema xumudeckux snemenToB Jl. . Menneneena,

CXEMBI, TaOJINIIEI.

3.2. MudopmarimonHoe odecrnieueHrue o0ydeHus

[lepedyeHb peKOMEHIyEMBIX YU€OHBIX U3IaHUM U JTOTIOTHUTEIHHOM JTUTEPATYPHI.
st o0y4aromuxcs

1. T'abpuensa O.C. Xumus: yaeOHUK 115 ccy30B. M.: Akanemus, , 2017 — 22,
2018 — 16

Epoxun FO.M. Xumus: yaeOHUK a5 ccy30B. M.: Axkagemus, 2018 — 15
bo6koB A.B. Xumus. YueOuuk 11 ccy3oB. M.: Akagemusi, 2018 — 10
["a6puensn O.C. Xumus 11 k. yaeOnuk. M.: [Ipoda, 2017 — 10

o B WD

["abpuensn O.C. Xumus B tecrax: yueoHoe nocooue a1 CI1O. M.

Axanemus,2017 —25

6. Caenxo O.E. Xumus: yueOHuk a1s1 kosuiemkeid. Pocros-na-J/lony, 2018 — 14
st mpenogaBareJiei

Xumust: yaeonuk /I"abpuensa O.C. 10-11 kmace.-M. JIpoda, 2018 rox

labpuensn O.C. Xumus aiaa mnpenojaBaTens: y4eOHO-METOIUUYECKOE

nocobwue / O.C. I'abpuensn, I'.I'. JIpicoBa — M., 2018.

16



[Nabpuensn O.C. HacronpHas kHura yuutens xumuu: 10 xmacc / O.C.
["abpuensn, U.I'. OctpoymoB — M., 2017.

[Na6puensu O.C. HactonpHas kuura yuurens xumun: 11 xmace: B 2 4./ O.C.
["abpuensn, I'.I'. JIbicoa, A.I'. BBenenckas — M., 2018.

Apmanckuii E.A. Meroguka oO0y4eHus: XUMHH B KjaccaX T'YMaHUTApHOTO
npoduis — M., 2018.

Kysuenoa H.E. O0yueHue XxuMuu Ha OCHOBE MEXKIIPEAMETHOW UHTETpaIluu
/ H.E. Ky3nenoBa, M.A. lllatanos. — M., 2018.

Uepnobenbckas .M. Metonuka oOydeHHss XUMUM B cpeHen Koje. — M.,
2018.

["abpuensa O.C. JlsicoBa I'.I'. Xumus nns npenogaBatenis: METOJUYECKOE

rmocooue. — M., 2017.

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM JUCLUTIIMHBI

KonTponb W  oOLlEHKa pe3ylbTaTOB  OCBOEHUS  Y4YEOHOM  JIMCUHUILIMHBI
OCYILECTBISIETCS TPENOJAABATEIEM B IPOLECCE IPOBEICHHUS NPAKTHYECKUX U
7a00paTOPHBIX 3aHATHI, TECTUPOBAHUSA, a TAKXKE BBINOJHEHUS OO0YYaIOLIMMUCH
WHJVMBUAYAJIBHBIX 33JIaHNM, IPOEKTOB, UCCIIETOBAHUMN.

Pesynbrarsl 00yueHus (OCBOEHHbIE YMEHUS, @OpMBI U METOJIbI KOHTPOJIS ¥ OLICHKH
YCBOGHHBIE 3HAHMSI) pE3yNbTAaTOB O0yUYEHUS
B pesynbpTaTe ocBoeHMs yueOHOM
JUCHUIIIMHBI CTYCHT JI0J>KEH 3HATh:

. CTPYKTYPY NEPHOIUYECKON CUCTEMBI 1. WHrepnperaius pe3ynbTaToB
XUMHYECKUX d1eMeHToB J[. 1. Ha0JII0/IeHUH 32 AESITEIbHOCTHIO
Menpeneesa; 00yyaromerocs B poLecce OCBOSHUs

° 3aBUCUMOCTbH CBOMCTB XUMHUUYECKUX 00pa30BaTeNILHON MPOrpaMMBI.

AJIEMEHTOB OT 3apsijia AJaep aTOMOB U
CTPOCHHS aTOMHBIX 3JIEKTPOHHBIX
000J1049€K;

° (bu3MUeCKUil CMBICT HOMEPOB TPYIIIIBI
Y TIepHo/1a, TOPSIAKOBOTO (ATOMHOTO)
HOMEpa XUMHUYECKOTO JIEMEHTA B
nepuoanueckon cucreme J1.1.

MeHneneena; 2. CraproBasi TMarHOCTHKA MOArOTOBKU
o 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 00y4aIoIIerocs Mo MKOILHOMY Kypey
XUMHUYECKHX 3IEMEHTOR: XMMUH; BBISIBICHHE MOTHBAIIMH K
2
o CIIoco0bl 00pa30BaHUs HOHHOM, U3yICHUIO HOBOTO MaTCpHATIA.

KOBAJIGHTHOH (TIOJISIPHOM 1
HETIOJISIPHOMN ), IOHOPHO-
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aKLIENTOPHOM, METAJUTUYECKON 1 3. Tekymmii KOHTPOIH B Popme:
BOJIOPOJIHOM CBSI3EH; MEXAaHU3M
ANEKTPOIIUTUICCKON JUCCOITUAIIIH B

BOJIE BEUIECTB HOHHOM U - 3aIIUTHI IPAKTUYECKHUX 3aHATUH,
KOBAJIEHTHOU MOJISIPHOM CBSI3bIO;

CYLIHOCTb PEaKIMil HOHHOTO 0OMEHa; - KOHTPOJIBHBIX paboT Mo OJI0KaM
CYILIHOCTb OKUCIIUTEIIBHO- MOJTyJiei yueOHOM TUCIMILIMHEI,
BOCCTAHOBUTEJIBHBIX PEAaKLIM HAa

OCHOBE 2JIEKTPOHHOTO OaaHca; - TECTUPOBAHUSI,

TUIPOJIA3 COJIEN IEPBOM CTAUU;

o0IIre CBOHCTBA METAJUIOB TJIABHBIX - IOMAIHEW paboThl,

noarpynm 1-3 rpynm u

NpECTaBUTENEH METAILIOB - OTYEeTa IO MPOJICTIAHHOM
HOOOYHBIX TMOATPYIIL: MEb, XPOM, BHEAYIUTOPHOU CAMOCTOSITEIIbHOM
JKeJ1e30, MapraHell; paboTe cornacHo HHCTPYKIIUU
CBOIWCTBA OTAEJIBbHBIX HEMETAJIJIOB U (mpencrasienue mocooust, pedepara,
MX COEIMHEHUN IIaBHBIX MOATPYIII MH(POPMALMOHHOE COOOIIEHHE).

4-6 Tpynn B CBSA3U C UX MOJOKEHUEM
B IIEPUOANYECKON cHUCTEME
XUMHUYECKUX djiemeHToB . 1.
Menaeneena;

CYLIHOCTbh CTPOEHHUS OPTraHUYECKUX
coequHenuit A.M. bytneposa;
3aBUCUMOCTh XUMHUYECKUX CBOMCTB
OpPraHUYECKUX COCIMHEHUM OT
CTPOEHUS YIJIEPOJHOM LIETIH, BUIA
XUMHUYECKOH CBSA3U U HAINYUS
(GyHKIMOHATBHBIX TPYIIIT;
CYIIHOCTh B3aUMHOTO BIUSHUS
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX
BEIIIECTB;

MEXaHU3M PeaKIui 3aMeIIeHUs 1
MIPUCOCTUHECHHS.

4. PyOGexxHbI KOHTPOJIb IO MOAYJISIM U
OJ0KaM.

5. UtoroBas arrecrarmus B popme 3ayeTa.

B pe3ynbrare ocBoeHus yueOHOM
JUCLUIIIIMHBI CTYACHT I0JKEH YMETh:

IIPUMEHSITH NIPaBUIIA TEXHUKU
0€301MacHOCTH MPH 0OpaIeHUH C
XMMHYECKOH MOCYIOH,
71a00PATOPHBIMU U XUMUYECKUMHU
pacTBopamy;

IIPOBOJUTH ONBITHI 10 U3YYEHUIO
CBOMCTB HEOPTraHWYECKHUX U
OpPraHUYECKUX BEILECTB;
IIPOBOAUTH BBIYMCIIECHUS:
MOJIEKYJIIPHON MacChl U MOJISIPHOU
MAacchl [0 XUMUYECKUM QopMyiam;
MAacCOBOM J0JIM PaCTBOPEHHOTO
BELIECTBA B PACTBOPE;




MAacCCOBOH JIOJIA XUMHUYECKOT'O
HJIEMEHTA B BEILECTBE;

KOJIMYECTBA BEIIECTBA (MAcChl) IO
KOJIMYECTBY BEIIECTBa (Macce)
OJTHOT'O U3 BEILECTB, YUACTBYIOUINX B
peaxkuuu;

MAaccChl OJIHOTO U3 MPOJIYKTOB IO
Macce UCXOIHOTO BEUIeCTBa,
COJIEp>KaIlero OMpPEIEICHHYIO JOII0
IIpUMecen;

Maccy OHOTO U3 MPOIYKTOB IO
Macce pacTBOpa, COAECPIKAIIETO
ONPEACIEHHYI0 MACCOBYIO JIOJIO
OJTHOTO U3 HCXOJIHBIX BEIIECTB;
MacCOBYIO WM O0BbEMHYIO OO
BBIX0/1a MIPOJTyKTa PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOT0;
MacCCOBYIO JIOJIO0 XMMHYECKOTO
COEJIMHEHHS B CMECH; PaCcUeThl
MOJISIPHOM KOHIICHTPALIUU PACTBOPOB
Y Macchl BellecTB (KOJIMYECTBa
BELIECTBA) [10 MOJISIPHOM
KOHIIEHTPALIUU; PacyeThl Ha
HAXO0XJACHUE MOJIEKYIISIPHOMN
(opMyIBI ra3000pa3HOTO BEIIECTBA
IO €ro MJIOTHOCTHU U MaccoBOM J10Jie
HJIEMEHTOB HJIU 110 TIPOTyKTaM
CTOpaHUS.
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