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«BATCKHN rOCy1apCTBEHHBIN arpOTEXHOJIOTUYECKUN YHUBEPCUTET

NPUKJIAJJTHASA XUMMUS B AIIK
rporpamMma Jijisi HOATOTOBKH K BCTYNIUTEIIbHOMY UCIIBITAHUIO,
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O0mue ykazanus

L[CJ'II)IO BCTYIIUTCIBHOI'O HCIIBITAHUA ABJIAICTCA BBIABJIICHUC 0a30BBIX 3HAHHH H
1%0,¢ OLICHKA, OIIPCACIICHUC BO3MOXHOCTHU MMOCTYIIAOIINUX OCBanBaTb
COOTBCTCTBYIOIINC OCHOBHBLIC HpO(I)CCCI/IOHaJ'IBHLIe 06p&30BaT€JH)HI>I€ IMporpaMMmeal.

B xoxe 3x3aMeHa KaHaAUIAT Ha OOYYCHHE JTOJDKEH MTOKA3aTh 3HAHUE OCHOBHBIX
TEOPETUICCKUX TOJIOKEHUH XUMHUH, KaK OJHOW M3 BaXKHEUIINX €CTECTBCHHBIX HayK,
JISKANUIX B OCHOBE HAYyYHOTO MOHWMAHUS HPHUPOJIBI, & TAKXKE YMCHHE BBIMOJIHSITH
MPaKTUYECKUE 3a1aHusI B pOpME TECTOB.

3aa4u BCTYNUTEIBHOTO UCTIBITAHUS:

— BBISIBUTH 3HAHMS KaHauaaTa Ha oOydeHue B Barckom 'ATY OCHOBHBIX pa3JiesoB
xumun:  «Teopernueckne OCHOBBl  xumum»; «Heopranumueckas  XuMHAY;
«Oprannueckast XUMHs»; «MeToIbl TO3HAHUS B XUMUH. XUMUS U KU3HBY.

— OIICHUTh 3HAHUSA W YMEHHs KaHaujgata Ha oOyuenue B Bsarckom [ATY,
IIPOBEPSIEMbIC 3aJaHUSIMU BCTYIIUTEIIBHOIO K3aMEHa,;

KanaunaT Ha o06yuenue B Barckom 'ATY noimkeH:
- MIOHUMATh CMBICII BAXKHEUIIINX MTOHATUN XUMHH, a TAKKE BBIICIISITh UX XapaKTEPHBIC
MPU3HAKY;
- 3HaThb U NPHUMEHATh OCHOBHBIC 3aKOHBI U TOJOXKEHUS XUMUYECKUX TECOPUH ISt
aHAJIN3a CTPOCHUS U CBOMCTB BEILIECTB;
- noHnMath cmeicn [lepuoamueckoro 3akona /.M. MenneneeBa n uCmnoap30BaTh €ro
JUISl KAYECTBEHHOTO aHan3a U 0OOCHOBAHMSI OCHOBHBIX 3aKOHOMEPHOCTEHN CTPOEHUS
aTOMOB, CBOMCTB XMMHUUYECKHUX JIEMEHTOB U UX COCAUHCHUM;
- 3HaTh BAKHEUIIIME XUMHAYECKUE BEIIECTBA U MaTepHUabl HA UX OCHOBE;
- 3HaTh CBOMCTBA BaXHEHIIHNX COCAWHECHUM, MPUMEHSIEMBIX B CEJIBCKOM XO3SMCTBE,
MIPOMBIIICHHOCTH, MEIUITUHE, OBITY;
- YMETh HAa3bIBaTh HM3YYCHHBIC BEIIECTBA 110 TPUBHUAIBHOW WJIM MEXIYyHAPOIHOMU
HOMEHKJIATYPE;
- MPUMEHATh W3YYEHHBIE TEOPETHUYECKUE IOJIOKECHUS MPU PACCMOTPEHUH KJIACCOB
BEIIECTB U KOHKPETHBIX COCAMHEHUM, paCKpbIBasi 3aBUCUMOCTh CBOWMCTB BEIIECTB OT
WX CTPOCHHS U MPUMEHECHUE B 3aBUCUMOCTH OT UX CBOWCTB;
- POBOJIUTH BBIYMCIICHUSI IO XUMUUYECKUM (POpMyJiaM U YPaBHEHUSIM;
- YMETh BBINIOJIHIThH TPAKTUUECKUE 3aaHus B JOpME TECTOB.

Ha »k3ameHe MoxHO 10ab30BarhCsa llepuoauueckor CUCTEMOM XUMHYECKUX
anemeHnToB J[.MI. MenneneeBa, TaOnuieli pacTBOPUMOCTH COJIE€H, KHUCIOT W
OCHOBAHUW B BOJE, JJICKTPOXUMHUUYECKUM PSAAOM HANPSHKEHUM METaioB. [laHHBIE
MaTepUAJIbI BBIAAIOTCS YK3aMEHALIMOHHOW KOMUCCHEH.

JIns1 BBIUMCIIEHUIA MOKHO TIOJIb30BATHCSI HEPOTPAMMUPYEMBIM KAJIBKYJISITOPOM.



HporpaMMa JUISL IOATOTOBKHU K DK3aMCHY.

TEOPETHUYECKHE OCHOBBI XUMHUU
Cospemennbvie npedcmagieHun 0 CMpoOEeHUU amoma

CrtpoeHue 3MEeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB:
S-, p- wu d-ameMeHTHl. OieKTpoHHas KoHpurypamuss aroma. (OCHOBHOE W
BO30YX/IEHHOE COCTOSIHUS aTOMOB.

Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema Xumudeckux 3,1eMeHmMo8
J.H. Menoeneesa

3aKOHOMEPHOCTH U3MEHEHUS XUMUYECKUX CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU MO
[IEpUOJIaM U TPYIIIaM.

O6mas xapakrepuctuka MetamuioB [A—IIIA rpynm B CBsi3u ¢ UX MOJOKEHUEM B
Ilepuonnueckoin cucreMe xumuueckux dnemeHtoB .M. MenneneeBa u
OCOOEHHOCTSIMU CTPOEHUS UX AaTOMOB.

XapakTepuCTUKa NEPEXOAHBIX JJIEMEHTOB — MEAM, LIMHKA, XpOMa, JKeje3a — M0 UX
nojoxeHuto B llepuoanueckon cucreme xumuueckux 3nemeHToB .M. Menneneesa
1 0COOCHHOCTSIM CTPOEHUS UX aTOMOB.

O6mas xapakrepuctuka HemeTamioB I[VA—VIIA rpynm B CBs3M ¢ UX NOJIO)KEHUEM B
Ileppommueckoir cucrteMe xuMuueckux odnemeHTtoB .M. MeHneneeBa wu
OCOOCHHOCTSIMU CTPOCHUS UX aTOMOB.

Xumuueckasn ceaso u cmpoenue eeuiecmea

DNEKTpOOTPHUIIATEILHOCTh. (CTENEHb OKHUCIACHUS U BAJICHTHOCTh XHMHUYECKHX
3JICMEHTOB.

KoBanenTHas xumMuueckasi CBs3b, €€ Pa3HOBUJIHOCTH W MEXaHW3MbI OOpa30BaHMS.
XapakTepUCTUKU KOBAJIEHTHOM CBSI3M (MOJISIPHOCTh U SHEPTUS CBSI3H).

HonHas cBs3b.

Meramnmuueckas CBS3b.

BonoponHas cBA3b.

BemniecTtBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHUS. THUMN KpUCTALTAYECKOU
peETKU. 3aBUCMMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS.

Xumuueckasn peaxkuusi

Knaccudukanus XuMU4ecKux peakiiuii B HEOPTaHUYECKON U OPTaHNIECKON XUMUU
TernoBoit A ekt xuMuueckor peakiuu. TepMOXUMUYECKUE YPaBHEHUS

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3INYHbIX (PaKTOpOB

OOpatumple W HEOOpaTHMblE XHUMHYECKHE pPEakinu. XHUMHYECKOE pPaBHOBECHE.
CMmeleHre XuMHUYECKOTO PAaBHOBECHS TIOJT IEHCTBUEM PA3TUIHBIX (haKTOPOB



DNEKTPOIIUTUYECKAS] TUCCOLMALIUS JIEKTPOJIUTOB B BOAHBIX pacTBOpax. CHIIBHBIE U
cia0ble ANEeKTPOIUTHL. Peakiinu noHHOro oOMeHa.

I'unponns coneit. Cpena BOJHBIX paCTBOPOB: KUCHAsl, HEUTpaabHas, MIEIOYHAS
Peakium OKMCIUTENBHO-BOCCTAHOBUTENbHBIE. KoOppo3uss MeTaluioB M CHOCOOBI
3alIUTHI OT Hee

DJIEKTPOJIN3 PACIIABOB U PACTBOPOB (COJIEH, IIET0UEH, KUCIIOT)

Wonnelii (npaswio B.B. MapkoBHHMKOBA) M paguKalbHbII MEXaHHU3Mbl PEAKUUN B
OpraHU4eCKON XUMUN

HEOPI'AHUYECKASA XUMMUA

Knaccudukanus Heopranuueckux BemectB. HoMeHkimatypa HEOpraHMYECKUX
BEIECTB (TpUBHAIBbHASI U MEKTyHApOIHAs).

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB: IICJIOYHBIX,
IETOYHO3EMEBHBIX, MarHus, aJlOMUHUS, TMEPEXOJHBIX META/IOB: MEJIH, IMHKA,
XpoMa, Keliesa.

XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB: BOAOPOJA,
raJIoreHOB, KUCJIOPO/Ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS.

XapakTepHble XMMHUYECKHE CBOMCTBAa OKCHJIOB: OCHOBHBIX, aM(OTEpPHBIX,
KUCJIOTHBIX.

XapakTepHble XUMUYECKHE CBOWCTBA OCHOBAHUN U aM()OTEPHBIX TUIPOKCUIOB.
XapakTepHble XUMUYECKHUE CBOMCTBA KUCIIOT.

XapakTepHble XHMHYECKHE CBOMCTBA COJIEH: CpPEIHHUX, KHUCIBIX, OCHOBHBIX;
KOMILJIEKCHBIX (Ha MPUMEpE TUIPOKCOCOSTUHEHUHN aTIOMUHUSA U [IUHKA).
B3anMoCBsI3b HEOPTraHMYECKUX BEILIECTB.

OPI'AHUYECKASA XUMHUA

Knaccudukanus oprannueckux BemecTB. HoMeHKIaTypa OpraHUYeCKUX BEIECTB
(TpuBHATbHASI U MEXKIYHAPOIHASA).

Teopust CTpOCHUST OPTaHUYECKUX COCAMHEHUM: TOMOJIOTUSI M U30MepUsl (CTPYKTypHast
U MPOCTPAaHCTBEHHAas). B3auMHOe BIMSHUE aTOMOB B MoJIeKyJiax. Tumel cBsA3eil B
MOJIEKYJIaX OpraHUYeCKuX BellecTB. [ MOpuau3aius aTOMHBIX OpOUTaliel yriepoja.
Pagukan. ®yHkuuonanpHas rpynna.

XapakTepHble XUMHYECKUE CBOMCTBA YIJIEBOJOPOAOB: AaJKAHOB, LMKJIOAIKAHOB,
QJIKEHOB, JMEHOB, aJIKWHOB, apOMATHYECKUX YTJIEBOIOPO0B (O€H30JIa U TOMOJIOTOB
OeH30J1a, CTUPOTIA).

XapakTepHbIE XUMUYECKUE CBOWCTBA MPEACIBbHBIX OJHOATOMHBIX U MHOTOATOMHBIX
CupToB, (peHoma.

XapakTepHble XUMUYECKHE CBOMCTBA albJACTHIOB, MPEICIbHBIX KapOOHOBBIX KUCIIOT,
CJIOHBIX 3(PUPOB.

XapaKTepHbIE XUMUYECKUE CBOMCTBA a30TCOACPKAIIUX OPraHUYECKUX COEAUHEHUM:
aMUHOB ¥ aMUHOKHCJIOT. BaskHelme crnocoObl MoTyuyeHus aMUHOB U aMUHOKHUCIIOT.
buonorudyeckn BaKHbIE BEIIECTBA: KUPbI, YIVIEBOABI (MOHOCAXapHUIbI, AUCAXapUJIbI,
MoJMcaxapuibl), OCNKH.



B3anmocCBsA3p  yrieBOJOPOJOB,  KHCIOPOACOIEPKAUMX U a30TCOAEPIKALINX
OPTraHUYECKUX COCAUHECHUN.

METO/bI IO3HAHUSA B XUMHUU. XUMUA U ’KU3HDb
JKcnepumenmanbHvle OCHOGbL XUMUU

[IpaBuna pabotsl B maboparopun. JlaboparopHas mocyaa u obopynoBanue. [Ipapmia
O0e3omacHOCTH TpU paboTe C E€AKUMH, TOPIOUYMMHU M TOKCHUYHBIMHU BEIECTBAMU,
cpelncTBamMu ObITOBOW XMMUH.

Hayunble MeTOABl UCCIEIOBAHMUS XMMUYECKHX BEIIECTB U IMpeBpamieHuil. Metoss
pazzieJieHusl CMecel U OUYMCTKH BEIIECTB.

Omnpenenenue xapakTepa cpeibl BOAHBIX paCTBOPOB BellecTB. MHAMKAaTOpbHI
KauecTBeHHbIE peakliui Ha HEOPTaHUYECKUE BEILIECTBA U UOHBI.

KauecTBeHHbBIE peak OPraHUYECKUX COEIUHECHUM.

OcHoBHBIE crOcoObI  moiyyeHus: (B j1abopaTOpuu) KOHKPETHBIX  BEILECTB,
OTHOCSIIUXCS K U3YYEHHBIM KJIaccam

HEOPraHUYE€CKUX COCIUHEHUI

OCHOBHBIE CTIOCOOBI MOMYYECHUS YTIIEBOIOPOIOB (B 1Ta00OpaTOpru)

OcCHOBHBIE CIIOCOOBI MOTYYCHUS OPTAHHYCCKUX KHUCIOPOICOACPKANTUX COCTUHECHUN
(B maboparopun)

Oobuue npeocmasieHus 0 NPOMBIUUIEHHBIX CROCOOAX NOJIYUECHUS 8ANHCHEUULUX
eeutecme. Ilpumenenue eeuwiecme

[TonsiTve 0 MeTaUTypruu: o0IIKe COCOObI OMYyUYEHUSI METAILIOB.

OOmme HayyHble MNPUHLMIBI XUMHUYECKOrO TMPOM3BOACTBA (Ha MpUMeEpe
MPOMBILIUICHHOTO TMOJIYYeHUS] aMMHUaKa, CEPHOUM KHUCIOThI, METaHOJa). XUMHYECKOE
3arpsiI3HEHUE OKPYIKAIOLIEHN Cpeibl U €r0 MOCIENCTBUS.

[IpupoaHbIe HICTOYHUKHU YTIEBOAOPOAOB, X MepepadboTKa.

BricokoMouneKyIsipHble cOeUHEHUs. Peakiiny noJuMepu3aliy U MOJTUMKOHICHCALIMH.
ITomumepsl. [1nacTmaccsl, BONOKHA, KAy4yKH

[IpuMeHeHne n3y4eHHbIX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB

Pacuémot no xumuueckum gopmynam u ypasHeHuIM peaxKuyuil

PacuéTel ¢ MCNIOJIB30BaHUEM MOHATHNA «PaCTBOPUMOCTBY, «MACCOBAs JOJI BEIIECTBA
B PacTBOpPE»

Pacuétbl 00BEMHBIX OTHOLIECHHM ra30B MPU XUMHUYECKUX PEaKLIUAX

Pacuétbl Maccel BemecTBa Ui 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEILIECTB

Pacuétsl TermnoBoro 3gdexra peakiuu

Pacuétsl maccel (00bEMa, KOTUYECTBA BEIECTBA) MPOYKTOB PEAKIIMHU, €CII OJTHO U3
BEILIECTB JJAHO B U30BITKE (MMEET MPUMECH )



Pacuétel macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIU OJHO U3
BEIIECTB JIAHO B BHUJIE PACTBOPaA C ONPEACIEHHOW MACCOBOW JOJEH PACTBOPEHHOTO
BEILECTBA

VYcraHoBIEHUE MOJIEKYJISIPHOW M CTPYKTYPHOU (hOpMYIT BEIECTBA

Pacuétet maccoBoii wunum  OOBEMHON JOMM BBIXOAA TMPOAYKTAa PEAKIUU OT
TEOPETUYECKU BO3MOKHOIO

Pacuétbl MaccoBoil 1011 (Macchl) XUMHUYECKOTO COCIMHEHUS] B CMECH

PacuéTsl Macchl BelecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[UU BEIIECTB

Pexomenayemasi iureparypa.

1. Kak nonyuuts MakcumanbHbiid 0amn Ha EI'D. YuebHoe nocobue. / A.A. KaBepuna
I"'H. MomuanoBa, H.B. Ceupunenkoa, C.B. CraxanoBa - M.: Uuremiext-LienTp,
2016. - 264 c.

2. Kasepuna, A.A. EI'D. Xumus. Beicmmuii 6amt. CaMocTosITeNIbHAS TIOJATOTOBKA K
EI'D/ A.A. Kasepuna, [[.1O. lo6bpotun, FO.H. Measenes. — M.: Dk3amen, 2017. —
431 c.

3. KaBepuna, A.A. EI'D 2021 Xumus. TunoBbie 5K3aMeHaIIMOHHBIE BapuaHThl. 30

BapuantoB/ A.A. Kasepuna, M.I'. Cunacrtuna, H.B. CsupuaenkoBa. — M.
HamnmonansHoe oOpazosanue. - 2020. - 368 c.

4. lobpotun, [1.1O. EI'2-2021. Xumus. 30 BapuanToB. TUNOBBIE SK3aMEHAIIUOHHBIE
Bapuantel. ODUIIN. / JI.}O. Jo6potun. - M.: Hanmonansnoe obpazosanue. — 2021. c.

5. Mensenes, FO.H. EI'D 2021. Xumusg. Tumnossle dK3aMeHAllMOHHBIE 3agaHus. 14
BapuanTos/ I0.H. Mensenes. - M.: Dk3amen, 2021. - ¢.168

6. Hopoupkun, B.H. EI'D-2021. Xumusa. 10-11 kmaccel. TemaTHdeckuil TPEHUHT.
bazoBeiii 1 moBbIieHHBIH ypoBHHU ciokHocTtu/ B.H. Jloponskun, A.I'. BepexHas,
T.B. CaxuneBa. - PocroB nHa [ony: Jlermon, 2020. - 656 c.



