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COCTABUTE/JIN:

A.M. bpaiikoBa, 3aBenayromid Kapeapod  PUIMKOXUMHUU  MaTEpHAIOB U
MPOU3BOJCTBEHHBIX  TEXHOJOTMH  yupexieHus oOpazoBanus  «bemopycckuii
rOCYJapCTBEHHBIM SKOHOMHUYECKUN YHHMBEPCUTET», KAaHAUJAAT XUMHYECKHUX HayK,
JTOLIEHT.

PEIHEH3EHTDI:

Kadenpa ¢u3mko-XxuMuueCKMX METOJOB W OOECMEUYEHUS KadeCTBa YUPESKICHUS
oOpazoBanus «bemopyccKkuii TOCYAapCTBEHHBIM TEXHOJOTUUYECKUA YHUBEPCUTET
(mpotokonm Ne. ot : .2023);

H.A. T'Bo3meBa gmomeHT Kadeapsl XUMHH, TEXHOJIOTHH SJIEKTPOXUMHYECKUX
MPOU3BOJICTB M MAaTEpPUATIOB SJIEKTPOHHOMW TEXHUKU YUYpPEXKIEHUS OOpa30oBaHUA
«benopycckuii  roCyJapCTBEHHBIM TEXHOJIOTHMYECKUM YHUBEPCUTET», KaHIUIAT
TEXHUYECKUX HAYK, JOLICHT.

PEKOMEH/IOBAHA K YTBEPXJIEHUIO:

Kadempoii  pusnkoxumMuu MaTepuajioB H  TPOU3BOACTBEHHBIX  TEXHOJIOTHH
yupexxneHusi oOpaszoBaHus «bemopycckuii  TocymapCTBEHHBIH SKOHOMHYCCKHNA
YHHUBEPCUTET

(mpotokom Ne. ot : .2023);

HaydHOo-MeTOIMYECKHMM  COBETOM  YUpekJeHus oOpa3oBaHusi «benopycckuid
rOCyJapCTBEHHBIN Y3KOHOMUYECKUN YHUBEPCUTET»
(mpotokom Ne. ot : .2023);

Hay4uHo-MeTOAMYECKUM COBETOM I10 TOBAPOBEACHUIO M AKCIICPTH3€E TOBAPOB YUCOHO-
METOUYECKOT0 00bEAUHEHHS [T0 SKOHOMHUYECKOMY 00pa30BaHUIO
(mpotokon Ne. ot : .2023);




MHNOACHUTEJBHASA 3AIINCKA

[Ipumepnass ydeOHass mporpaMma MO Y4Ye€OHOM JUCHUIUIMHE «XUMUSD»
pazpabotana IJisi yupexaeHuil Beiciiero obpazoBanus PecnyOnuku benapych Ha
OCHOBE NPUMEPHOTO y4yeOHOro IUIaHa 1Mo crenuanbHocTH — 6-05-0413-02
«ToBaposenenue», yrBepxacHHoro 02.12.2022r peructparmonsbii Ne 6 - 05- 04-
010/mp.

Hean aucuumiauabl — popmMupoBaHue 6a30BBIX 3HAHUHA B 001aCTH XUMUMU.
OcHOBHBIE 3a]a4M AUCHUILINHBI:

— M3YYUTh OCHOBHBIC MOHSTHUS U 3aKOHBI XUMUU;

— 7aTh 3HAHUS O CTPOCHWW aTOMa, XUMHUYECKOW CBSI3U, KiIacCHU(pUKAIIU
XUMHUUYECKUX PEAKIU, paCTBOPOB, AJIECKTPOIUTHUECKON TUCCOILUALINY;

— 03HAKOMUTbH € KjacCU(pUKaIMEe HEOPraHUUECKUX BEIIECTB;

— U3YYUTh COCTAaB, HOMEHKJIATYpy H rpadudeckue (Gopmyibl OKCHIOB,
OCHOBAHM, KUCJIOT U COJIEH, UX CBOMCTBA U CIIOCOOBI TTOJTyYCHHUS,

— U3YYUTh METAJUIbl U UX COEAMHEHUS, HEMETAJUIbI U UX HEOPTraHUYECKHE
COEIMHEHUS;

— 03HAKOMHUTH C KJIaccuuKaluen OpraHndecKux BEIIeCTB;

— U3YYUTh HOMEHKJIATYypy, rpaduueckue (popmyibl, XUMUYECKUE
CBOMCTBA M CIOCOOBI TOJYyYEHHs] YIIIEBOJOPOJOB  anudaruyeckoro psja,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, (PEHOJIOB, apOMaTUYECKUX CHUPTOB,
albJACTUIOB M KETOHOB anu(aTUYEeCKOrO0 W apoOMaTUYeCKOro psja, KapOOHOBBIX
KHUCJIOT U UX TTPOU3BOJIHBIX, YTJIEBOJOB, aMUHOKHUCIIOT, OCJIKOB.

VYuebnas pauciuiuiiHa «XHUMHS» HEpPa3pblBHO CBsi3aHA C  YYCOHBIMHU
mucuuimHamMu - «@usnka»  (pa3denbl: arperartHoe  COCTOSIHUE — BEIEeCTBa,
ANEKTPUYECKUH TOK U 1p.), «Bwicmas wmaremaruka» (pa3fenibl: OCHOBBI
MaTEeMaTUYECKOTO aHajiu3a U TEOPUH BEPOSTHOCTH, METOMbI AU(hHEepeHIIUATBLHOTO U
WHTETPAbHOTO  WCYUCHeHus W Jp.), «KommbroTepHbie HHPOPMAIMOHHBIC
TEXHOJOTUNY, «TeopeTnueckne OCHOBBI TOBAPOBEIACHUS .

[Ipu wu3ydyennn y4eOHOW AMCIHUIUIMHBI CTYJIEHT JOKeH (QOpMUPOBAThH
CJIEAYIONIYIO aKaIEMUYECKYI0 KOMIIETCHIIUIO!

— BIIK-4. Ucnonb30BaTh 3HAHUS O XUMHUYECKUX M (PU3MUECKHX CBOWCTBAX
CBHIPbsl U MAaTE€PUAJIOB IIPU ONPEICICHUH X BIUSHUS HA KAYE€CTBO TOBAPOB.

B pe3ynbrate nzydeHus ydeOHOM AUCITUTIIIMHBI CTYICHT JIOJIKEH:

3HAMmMb»:

L4 TCOPHUIO OCHOBHBIX pa3aciiOB XMMHH,

L4 IMPOABJIICHUC TCOPCTHUICCKUX BaKOHOMCpHOCTCI\/’I B paCTBOpax IMUIICBLIX U
HCIIMINCBBIX KOMIIOHCHTOB,

L OCHOBHBIC 3dKOHBI XMMHH H (bHSPIKH, 06meTeopeaneCKHe OCHOBEI
CTPOCHUS OPTraHMYCCKUX BCIICCTB U OCHOBHBIC MCXAaHU3MbI pCaKHHﬁ;

L4 OCHOBHBIC IMOHATHA U OIIPCACICHUSA B 0071aCTH aHAJIMTUYECKOU XUMHU,

(U3UKO-XUMHUUECKOTO aHaIn3a, METOJUK BBITIOJIHEHUSI U3MEPEHUM, HHCTPYMEHTapUs
JUISL TIPOBEJICHHS HCCIICIOBAHMM, a TaK)Ke CBEJCHHUS O CTaTHCTHYSCKOM 00paboTKe
AKCTICPUMEHTAIIbHBIX JaHHBIX;



ymems:

L INPpUMCHATb TCOPCTUUCCKHUC 3HAHUA II0 XUMHYECKOM CBSI3H U CTPOCHUIO
MOJICKYJI K KOMIIOHCHTAaM ITHIICBLIX U HCIIMIICBBIX CUCTCM,
L PaCCYUThBIBATb Ba)KHCHIIINEC XaApaKTCPUCTHUKHU PaCTBOpPOB

(koHIIEHTpaMio, PH pacTBOPOB AIEKTPOJIUTOB, KOHCTAHTHI TUCCOIMAIIUU U
TUAPOJIU3a U JIp.);

L4 COCTaBJIATDH YpPaBHCHUA HOHHBIX peaKuHﬁ u OKHUCIIUTCIBHO-
BOCCTAHOBUTCIBHBIX peaKuHﬁ;

L HCIIOJIb30BaTh 3HAHMUS 110 CBOMCTBAM BCHICCTB U PACTBOPOB B SKCIICPTU3C
IMMIICBBIX 1 HCITNIIICBBIX CHCTCM,

L4 pemaTrs MPAKTUYCCKUC 3aJjadivi W IPHUMCHATH IIOJIYUCHHBIC 3HAHUSA B
MponeCCC N3yUCHMU CIICHHUAJIBbHBIX JTUCHHUIIINH,

L4 INPpUMCHATH MCTOJAbI MATCMATHYCCKOIO aHalln3a W MOACIHNPOBAHUA,

TEOPETUYECKOI0 U HKCIEPUMEHTAIBHOIO HCCIEA0BAHUS OPTaHNYECKUX BEIIECTB IpU
U3YYEHUHU CBIPBS;

o UCIIOJIb30BaTh METO/Ibl XMMHUECKON WICHTU(PUKAIIMN BELIECTB, IIpaBHIia
orOopa cpeaHell mpoObl, a TakKe KOMIIBIOTEPHBIE MPOrpaMMbl OOpPabOTKH
pe3yJIbTaTOB SKCIIEPUMEHTA,

é1a0emo:
° OCHOBHBIMH METOJaMH TEXHUYECKOH 0€30IaCHOCTH,
° METOJJaMd CaMOCTOSITEJIbHOH pabOoThl B XUMHYECKOW J1abopaTOpuH;

METOJaMH  TPOBEJICHUS XWMHUYECKOTO aHalu3a JJs  [OCJIEAYIOIIEro  €ro
WCIIOJIb30BAHUS TIPU KOHTPOJIE KAYeCTBA TOTPEOUTEIHCKUX TOBAPOB.

B cooTBeTcTBUMM ¢ TpUMEpPHBIM YYEOHBIM IUTAHOM cHeluanbHOCTH 6-05-
0413-02 «ToBapoBeaeHue» nporpaMma IO YyYEOHOH TUCIUTIIMHE « XHUMHS
paccunTaHa Ha 244 yaca, U3 HUX ayJAUTOPHBIX 3aHATUH — 128 yacoB. PacripenencHue
0 BUAAM 3aHATHN: JIEKIINA — 52 daca; J1abopaTOpPHBIX 3aHATHIA — 76 4acoB.

Pexomenmpyembie GOpMBI TEKYIIETO KOHTPOJIS — SK3aMECHBI.



IMPUMEPHBIA TEMATUUYECKHUM ILIAH

No HaunmenoBanue temsl Bcero Jlexktiuu | JlJaGopatopHbie
TEeMBbI paboThI
1. OCHOBHBIE 3aKOHBI XUMUHU 1 1 -
2. ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 1 -
3. Crtpoenue aTOMOB u 2 2 -
MePUOTNIECKaS cucrema
sanemenToB /.M. MeHpaeneena.
4, XUMHUYecKasi CBsA3b U CTPOCHHE 2 2 -
MOJIEKYJI
5. BzaumoneiicTBus MEXTY 6 4 2
MOJIEKYJIAMHU. Kommnekcubie
COCTMHCHUS
6. OcHOBHBIE 3aKOHOMEPHOCTHU 16 4 12
XUMUYECKUX TPOIECCOB
7. JlucnepcHsle cucteMbl. PacTBOpbI 18 6 12
8. OKUCANTENBHO-BOCCTAHOBH- 22 10 12
TelabHBIE  Tpoliecchl.  OCHOBBI
IIEKTPOXUMUU
Q. XHUMUsL METAIIOB 12 4 8
10. | Xumus HEMeTauIoB 6 4 2
11. | DnemMeHThl OpraHuYeCcKOr XUMHUHU 42 14 28
Bcero: 128 52 76




COIAEPKAHUE JUCHUIIVINHBI

Tema 1. OcHOBHBIE MOHATHS U 3aKOHBI XMMHH.

[lonsiTue © MaTCpu U ABUKCHHUMU. 3aKoH COXpPAaHCHHUA MACChl U OSHCPIHUMU.
OHpCI[CJIeHI/IG XUMUH. 3HAYCHUE XUMHU B N3Y4YCHHUU IIPUPOALI U PA3BUTUU TCXHUKH.
XHUMMYECKUN 3JI€MEHT. XMMHYECKasi CUMBOJIMKA. HpOCTBIC N CJIOXKHBIC BCIICCTBA.
AJ]J]OTpOHH‘IeCKI/Ie BUAOU3MCHCHHA BCIICCTB. OCHOBHBIC 3aKOHBI XHMMH: 3aKOH
IMOCTOSAHCTBA COCTAaBa,; 3aKOH KPAaTHBIX 0THOHI€HPII>1; 3aKOH 0OBEMHBIX OTHOIIICHHIA.

Tema 2. ATOMHO—MOJIEKYJISIPHOE YUEHHeE.

OcCHOBHOE CO/Iep’)KaHME AaTOMHO—MOJIEKYJISIPHOTO Y4Y€HHsS. ATOMHBIE U
MOJIEKYJISIpHbIE Maccbl. Mouib. Monsipable  Macchl. PacdeTsl 10 XMMUYECKUM
dbopmynam. MaccoBas gosiss.  BbeiBog  popmyn  coequHeHHM.  DKBHUBAJICHT.
OKBUBAJICHTHBIE MAacChl BEIIECTB. 3aKOH HSKBUBAJCHTOB. MOJBHBII 00bEM Ta3oB.
3aKoHbBI UIeaabHbIX ra3oB. O0beAMHEHHBIN ra30BbIi 3ak0oH boiisi—MapuoTTa u I'eli—
Jlrocaka. 3akon MengeneeBa—Knaneitpona. OO0bemnas nons. [lapuuanbHbie
naBliieHHs Ta30B. [1moTHOCTE ra3oB. OTHOCHUTENBbHAS TIJIOTHOCTH T'a30B.

Tema 3. CTpoeHHe aTOMOB M NEPUOINYECKAS CHCTEMA
qaemenToB /I. U. Menpaeseena.

KBanToBo-MexaHnmueckass MOJEIb CTPOCHUS aToMa BOAOPOJA: HCXOIHBIC
MPEJICTABJICHUSI KBAHTOBOM MeEXaHUKHA. (OCHOBHBIE YPaBHEHHUS W MPUHIHUIBI
(ypaBHeHue BonHbl A€ bpoinsg, npuHuun HeomnpeneneHHocTH ['eiizeHOepra,
ypaBHenue IlIpenunrepa, BoiHOBas (QyHKIUS, aTOMHAsi OpOUTAIIb). DHEPreTHUECKOES
COCTOSIHME »7JeKTpoHa B arome. KBanToBble umncia. ['J1aBHOE KBAaHTOBOE YHCIIO.
OpOutanpHoe KBaHTOBOE 4ucio. Dopmbl opOutTaneil. MarHuTHO€ W CIHMHOBOE
KBaHTOBble 4ucia. CTpO€HHE MHOTO3JEKTPOHHBIX aTOMOB.  DJEKTPOHHBIC
KoH(purypanuu  snemeHta. [lpuHIMO ~ MUHUManbHOW  dSHepruu  (TpaBHIIA
KneukoBckoro). [Tpuntun 3anpera [aymnu. [IpaBumno ['yHna.

Ilepnonnueckas cucrema snemeHtoB J[. M. MenneneeBa u 3iaeKTpoHHAA
CTpyKTypa aTroMoB. CTpyKTypa nepuoaudeckoii cucremsl. I[leproanueckue CBOMCTBA
9JIEMEHTOB (PHEPIHsi HOHU3AILUH, CPOJCTBO K JCKTPOHY, SIEKTPOOTPHUIIATEILHOCTD,
aToMHbIe paauychl). CTpoeHre aTOMHBIX sifiep. M3oTonbl. PagnoakTHBHbBIE 371€MEHTHI
1 ux pacnaj. MicKkycCTBeHHas! paiMOaKTUBHOCTD. S iIepHBbIE pEaKIUH.

Tema 4. Xumuueckasi CBSI3b U CTPOEHHE MOJIEKY.I.

OnpeneneHue U XapakTEPUCTUKA XUMUYECKON CBSI3U (OCHOBHBIEC MOHSTUS U
YepThl XMMHYECKOW CBSI3M, MPUPOJA XUMHYECKOW cBsizu). (OCHOBHBIE BUJbI
XUMUYECKOM CBsI3W (MOHHAs, KOBAJIEHTHAsA, MeETaJUIM4eckas cBs3u). Meroa
MOJICKYJISIPHBIX OpOuTanel (OCHOBHBIE MOHSATHSA, CBS3YIOIIME W Pa3pBIXJISIONINE
opOuTany, MOPSAOK M DHEPIrusi CBSA3M, DSJICKTPOHHBIE KOH(PUTypaluu MOJIEKYI).
JIByXxaTOMHBIE MOJIEKYJIBI U MOJIEKYJISIPHBIE MOHBI DJIEMEHTOB IIEPBOTO U BTOPOTO
IIEpUOOB.

KoBanentHas cBsi3b. Meton BalieHTHBIX CBs3el. HemonsipHas u nossipHas
KOBaJieHTHasA cBs3b. CriocoObl 00pa30BaHUs M HANPABICHHOCTh KOBAJEHTHOM CBS3U
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(c— m—cBs3u). [uOpuamsanms atoMHBIX  opOutaneii. [IpocTpaHcTBeHHas
KOH(Urypauust Moiekys. JJoHOpHO—aKIEeNnTOPHBIM MEXaHU3M 00pa30BaHUS CBSI3U.

Tema 5. B3anumoneiictBust Mexay mojiekyjaamMu. KomiiekcHbie coeqMHEHUS.

BannepBaanbCcoBbl CHJIBI (IMMOJb-TUTIOIBHOE B3aNMOJICHUCTBUE,
WHYKIIMMOHHBIE CUJIbI, JTUCIIEPCUOHHOE MPUTSKEHHE). DHEPrus BaHJIepBaaibCOBa
B3aUMOJICHCTBUSL. BomoponHas cBsi3b. DHEprusi W JJIMHA BOJIOPOJHOW CBSI3H.
BnusiHne BOJOPOJIHBIX CBSI3€M HA CBOWCTBA BEUIECTB. BHYTpHUMOJEKYISPHBIC
BOJIOPOJIHBIE CBSI3U. 3HAYEHNE BOJIOPOIHBIX CBSA3EH.

Kommniekcuble coeanHeHus. CTpPYKTypa KOMIUIEKCHBIX COEOUHEHHN. THIibl
KOMILJIEKCOB  (BHyTpeHHell  cdepsl).  KomiiekcooOpazoBaTenu,  JUTaHIBI,
KOOpAMHALMOHHOE 4unciio. Jlucconumanusi KOMIUIEKCHBIX COEIUHEHUM, KOHCTaHTa
HECTOMKOCTH, KOHCTaHTa YCTOMYNBOCTU. HOMEHKIaTypa KOMIUIEKCHBIX COCAUHECHUM.

Tema 6. OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX MPOIECCOB.

DJIEMEHThl XUMHUUYECKON TEPMOJMHAMUKHN (OCHOBHBIC MOHATHUS M BEIUYHUHBI).
BuyTpenHsiss sHeprus, Ttemiotra W pabota. IlepBblii 3aKOH TEPMOIUHAMUKH.
OHTAIBNUSL CUCTEMBI U €€ H3MeHeHHe. TermmoBor A(PeKT XUMHUECKUX PEaKIIU.
TepMoXuMUYECKHE YypaBHEHHUSA. OHTaNbOHUSA (TEmioTa) OOpa30BaHUs BEIIECTB.
Tepmoxumuueckue pacuetbl (3akoH I'ecca). PacueTsl TemnoBbix 3(ddeKToB
XAMHUYECKUX peakuuil. JHTponus. HampapieHnue u npeaen npoTeKaHuss XUMUYECKUX
MIPOLIECCOB B M30JMPOBAHHBIX cucTeMax. JHeprus ['n60ca u sHeprus ['enbpMroibiia
XUMHYECKUX peakuui. HampaBienue U npenensl CaMOINPOU3BOJIBHOIO TEUCHUS
XUMHYECKUX peakiui. KoHcTaHTa paBHOBECHS.

CkopoCcTh XMMHUYECKUX peakluil. 3aBUCUMOCTb CKOPOCTH pPEakUHH OT
MPUPOJIbl M KOHIIEHTPAIMK PEarupyrommnx BEIIECTB. 3aBUCUMOCTb CKOPOCTH PEAKIIUU
or Temmeparypbl (mpaBuio Bant-Todda, ypaBHeHue AppeHuyca, >SHEPTUs
akTuBamuu). CKOPOCTh pEakiMi B T'e€TEPOreHHBIX cHucTeMax. KaTamu3 (OCHOBHBIC
MOHATUSI, TOMOTCHHBIM KaTajJiu3, TeTepOoreHHbI KkaTtanu3). HeoOpatumbie u
oOpaTUMble  XMMHMYECKHE peakuuu. XuMuueckoe paBHoBecue. KoHcraHTa
XAMHUYECKOTO paBHOBecHs. CMelIEHWEe XUMHUYECKOro paBHoBecus. [lpunmun Jle
[TaTense.

Tema /. [lucniepcHbie cucreMbl. PacTBopbl.

OO111e NOHATHS O TUCTIEPCHBIX CUCTEMaX (JAMCIIEPCUOHHAs Cpea, TUCIepCHast
¢aza). [logpazaenenue AUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT pa3Mepa AUCIEPCHON
¢da3pl.  Knaccugukanus IUCHEPCHBIX CHCTEM [0 arperaTHbIM — COCTOSHUSIM
JTUCTIEpCHON (pa3bl U AUCIIEPCHOHHON cpeabl. KoTonapl M KOJIOWIHBIE CHCTEMBI.
JucnepcuoHHbli aHann3. ONTHYECKHE W MOJIEKYJISIPHO-KMHETUYECKHUE CBOMCTBA
JVCIIEPCHBIX CUCTEM.

PactBopel (ompeneneHus, HACBIICHHbIE W HEHACBIIIEHHBIE PacTBOPBI,
ko3 uieHT pactBopumoctr). CriocoObl BEIPAKEHUS COCTaBa PACTBOPOB (MaccoBas
JOJIsl, MOJISIpHAsl NOJsI, MOJIAPHAs KOHIIEHTpauus, 3KBHBAJEHTHAs KOHLICHTPALMS,
MOJISUITbHASI KOHLICHTPALKS ).



PacTtBOpbl HE3NIEKTPONMUTOB. JlaBiieHWE HACBIIIEHHOIO Hapa HaJ pacTBOpamMu
HeasleKTpoauToB. 3akoH Payms. Kunenume pactBopoB. DOyimmockonuueckas
KoHcTaHTa.  Kpucrajumsanus — pactBopoB.  Kpuockonudeckas — KOHCTaHTA.
OcmoTuueckoe napnenue (3akon Baut—-Todda).

PactBopsI 251€eKkTpOsINTOB. Teopus 31eKTpoIuTHYECKON Aucconnanuu. CTeneHp
nuccouuanuu. CunbHble U ciialdble 37eKTpoiauThl. KoHcTaHTa Arcconuanyu ciaadbix
AJIEKTPOJIUTOB. 3akoH paszOaBneHus OctBaibaa. [Ipumenumocts 3akoHOB Payns u
Bant—Todda ams pacTBOPOB 3IEKTPOIUTOB (M30TOHUYECKHH KOd((UIIMEHT, CBSI3b
MU30TOHUYECKOTO KO3((UIIMEHTa CO CTETEHbIO TUCCOLHUAIUH). DIEKTPOITUTHUECKAS
aucconuanus  Boabl.  Bomopoanenii  mokaszarens  (pH).  ManmopactBopuMele
anekTpoauThl. [lpousBenenue pactBOpuMOCTH. VOHHO-MOJEKYJSIPHBIE ypaBHEHHUS.
CMellleHre HOHHBIX paBHOBecUi. ['Hiposn3 coselt (CTeneHb U KOHCTaHTa TMAPOJIN3a,
pH BOAHBIX pacTBOPOB COJIEH).

Tema 8. OkHCIUTEITBHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI.
OCHOBBI 3JIEKTPOXUMHH.

Crenenp OKHCJICHUS. OKHCIIUTETPHO-BOCCTAHOBUTEIILHBIC peakuuu
(OKHCTIeHHE, BOCCTAHOBJIEHHWE, OKHUCINTEIb, BOCCTaHOBUTENb). (CocTaBieHHe
YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BaxkHelmme okucaurenu
17} BOCCTAHOBUTEIH. OKHCIINTENBEHO-BOCCTAHOBUTEIIBHAS JBOMCTBEHHOCT.
BHYTpUMOJIEKYISIpHOE OKHCIEHHE-BOCCTAHOBJICHUE.

OnpeneneHrne TOHATHS «IIEKTPOXUMUSD». DJINEKTPOXUMUYECKHUE MPOLECCHI.
3akonbl @apajes. JIBOWHON SIEKTpUUECKUN CIOM HA TpaHUIE METaljl/pacTBOp.
AOCONIOTHBIM CKayoK MOTeHuuana (JIEKTPOAHBIA MOTEHLUMAN) Ha TpaHUIle
Metai/pactBop.  [anpBanumueckuit  anmemeHT  Januans—SAxkoou. Cxema
raJIbBAHUYECKOTO 3JIEMEHTA. OJEKTPOJABWXKYILAs cuja »3jemeHTa. HW3mepenue
AJIEKTPOJIBIKYILIEH CHJIBI TajJbBaHUYECKHX OJJIEMEHTOB. OJEKTpuyeckas paboTta
aneMeHTa. YpaBHeHue HepHcra.

N3mepeHHble MOTEHIUANBI 3JIEKTPOIOB. DIIEKTPoAbl cpaBHEHUs. CTaHAapTHBIN
BOJOPOAHBIA 3JEKTPOJ. THIBI 3JIEKTPOJHBIX CHCTEM: D3JEKTpoabl |-ro poxa
(MeTaTuYecKkrue HDIEKTpoAbl); dJekTpoanl |lI-ro poxa (ra3oBbie  AIEKTPOBI);
anextpossl lll-ro pona; snextpoasl 1V-ro pona (OKMCIUTEILHO-BOCCTAHOBUTEIBHBIC
cucteMsbl). KuHeTuka 3J1IeKTpOAHBIX MPOLIECCOB: MOJIIPU3ALUS 3IEKTPOIOB, IPUINHBI
NOJISIpU3aIMH, KOHUIEHTPAIIMOHHAS TTOJIIPU3AIIHs, AIEKTPOXUMUYECKas MOJISIPU3ALIMSL.
CrocoObl CHMKEHHUSI TOJISIpU3AIMU 3JIEKTPOI0B. DnekTponus. [locnenoBaTenbHOCT
AJEKTPOJHBIX MPOLECCOB MPHU 3JIEKTPOJIM3E PACIIABOB U PACTBOPOB AJIEKTPOJIUTOB.
DJICKTPOXUMHUCCKUE (XMMHUYECKHE) HCTOYHUKHU dJekTpuueckoit sHeprum (XUT).
[lepBuyHbIE HCTOYHUKHU DJIEKTPUUYECKONM DSHEPruM (rajibBaHUYECKHUE HIIEMEHTHI).
DNEeKTPOXUMHYECKUE UCTOUYHUKHN TOKA MEPUOIUYECKOTO ACHUCTBUS (aKKyMYJIATOPHI).
ONEeKTPOXMUMHUYECKHE HWCTOYHMKM TOKA HENPEPBIBHOTO JIEUCTBUS (TOIJIMBHBIE
AJIEMEHTHI).



Tema 9. Xumus MeTasiiosB.

['maBHas moarpymmna nepBoi rpymisl (1ieno4yHble MeTamibl). dusndeckue u
XUMHUYECKHE CBOMCTBA, MOJdydyeHne U npuMeHeHue. CoennHenns. PU3H0OI0rnyecKue
GbyHKIUH.

I'maBHas moarpymma Bropas rpynna (IEJI0YHO3EMENbHbIE  METAJUIbI).
Pacnipoctpanenne B npupone. Pusznueckue U XxumMudeckue cpoiucTsa. Ilosydenue.
Coenunenus. [Ipumenenue. buonornueckue pyHkunu. XKecTkocTb NpUPOIHBIX BOJ
U €€ yCTpaHEHHE.

Meramibl TJIaBHOW MOATPYNNBI TPETHEH M YETBEPTOM TIpynn (aJIIOMUHUMH,
0JI0BO, cBuHeEl). Haxoxnenue B mpupoge. dusnueckue M XMMHUECKHUE CBOMCTBA.
[Tonyuenne. Coenunenus. IlpumeHeHue. buonornueckue  QyHKuMH H
duznonornyeckoe IeHcTBUE.

Xumust d-anementos | u Il rpynm nepuomuveckoit cucremsl 3nementoB Jl. .
MenneneeBa. Haxoxnenune B mpupone. Pusnueckue M XHMHUYECKHE CBOWCTBA.
[Toryuenue. Coenunenus. [Ipumenenue. @u3nonornyeckue GyHKIUH.

XVMHSI TUTaHA, BaHAAMs, XpOMa, MapraHia: HaxOXKJIECHHE B IPUPOJE,
¢usznyeckue MU XHUMUYECKUE CBOMCTBA, IOJyYEHHUE, COCIMHEHUS, IPUMEHEHUE,
dbusnonoruyeckue QPyHKIUU.

XUMHSL 2IEMEHTOB TpHUaabl xene3a. HaxoxaeHnue B npupoae. Pusznyeckue u
xumuueckue cBoictBa. [lomyuenue. Ilpumenenue. ®uznonorunueckue QyHKIUH.
[InatuHoBBIE MeTamuibl. Haxoxnenue B mnpupone. dusznueckue M XHUMHUYECKHE
ceorictBa. [lonmyuenue. Coennnenus. [Ipumenenue.

Tema 10. Xumusi HeMeTALJIOB.
Bopopon. ®usnueckue u Xumuueckue cBoucTBa. [lomydyenrne u npuMeHeHue.
Baxneiimme Hemeramisl || — VI rpynn nepuoauyeckoil cucTemMbl 371€MEHTOB
J. WU. MenneneeBa (Oop, yriepod, KpeMmHHUi, a3oT, ¢ocdop, KHCIOpod, cepa,
ranorenbl). Haxoxnenue B mnpupoge. Pu3nuecKkue M XHUMUYECKHE CBOWCTBA.
Baxnenmme xumuueckue coenuaenus. [ [pumenenue.

Tema 11. DiieMeHTHI OPraHUYecKO XUMMH.

Knaccudukanus opraHMuecKUX COEAMHEHUHA B 3aBHCHUMOCTH OT CTPYKTYpBI
OCHOBHOW 1ienu (psiabl, Kiaccel). YriaeBoaopojsl. [IpenenbHble (HACHIIICHHBIC
yraesogopoabsl). Homenknarypa. CriocoObl nmogyyeHus. XMMUYECKHE CBOMCTBA.

Henpenenbhble yriieBoaopos! (ankeHsl U akuHbl). Homenknarypa. CiocoObl
nojay4deHus. XuMudeckue cpoucrtaa. IIpumenenue.

["anorennpounsBoaHbie yriieBoaopoaoB. Homenkmnarypa. CriocoObl moy4eHusl.
Xumunueckue cBomcrtna. [Ipumenenue.

Couptsl, anpaeruasl U KetoHbl. HomeHkimarypa. OCHOBHBIE TPENCTABUTENN
OJTHO- JIBYX- M TPEXaTOMHBIX cIUPTOB. CrIocoObI MoTyyeHUsl. XUMUYECKUE CBOMCTRA.
[IpumeHenue.

Kap6onoBsie kucnotsl. CTpoeHue, uoMmepusi, HoMmeHkiarypa. [lomyuenue u
xuMuueckue cBoictBa. IIpumenenune. OcHOBHbIE TpeacTaButenu. HemnpeaenbHbie
OJTHOOCHOBHBIE KapOOHOBBIE KHUCIOTbl. OCHOBHBIE TPEACTABUTEIN, CBOMCTBA U



npumeHenue. IlpenenbHble JABYX- M MHOTOOCHOBHBIE KHCIOTHL. (OCHOBHBIE
IpEJICTaBUTENN, CBOMCTBA U IPUMEHEHUE.

AMHHBI M aMUHOKHUCIOTHL. CTpoeHue, M30Mepus, HOMEHKJIATypa aMHUHOB.
Crioco0bl  mosryueHusi. XMMHMUYECKHE CBOMCTBA W NpUMEHEHUE. AMHHOKHCIIOTBHI.
Knaccudukanuss aMuHOKHCIOT. XUMHUYecKkue cBoiicTBa. CrocoObl MOJyYEHUS O—
aMUHOKHUCIOT. besku (MpoTenHbl, TPOTENIBI).

VYrinesoael. Krnaccubukarmus  yriaeBogoB  (MOHOCaxapuibl, JHUCAXapHIbI,
nosiucaxapuibl). XUMHUECKHUE CBOMCTBAa MOHOcaxapuaoB. bpoxxenue (hepmenTanms)
MOHOcaxapuaoB. JlucaxapuJpl: CTpOE€HUE, XUMUYeckue cBoiictBa. [lonmmcaxapusl
(kpaxmai, IJIMKOTeH, LEeII0103a). XUMUYECKUE CBOMCTBA U MIPUMEHEHHE Kpaxmalia
Y 1EJUTI0JIO3bI.

Oprannueckue MONMMEpPHBIE MaTepuanbl. MeTonbl MOIy4YeHUs IOJUMEPOB.
Crpoenue noaumepos. CBOICTBA U IPUMEHEHHE ITOJIUMEPOB.
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NHOPOPMALNOHHO-METOANYECKASA YACTD

MeToanyeckue peKOMeHAal UM 110 OPraHU3aUMH ¥ BLINOJTHEHHIO
CaMOCTOAATeILHOM PadOThI CTYACHTOB 0 Y4eOHOM AMCHUILIMHE « XUMU»

B oBinageHun 3HaHUAMU y4e€OHOM AMCLMIUIMHBI Ba)KHBIM 3TAIOM SIBJISIETCS
camMocTosiTeNIbHAsE paboTa CTyACHTOB. PexomeHmayercs OIOMKET BPEMEHH Uis
CaMOCTOATENBbHON pPabOThl B cpelnHeM 2-2,5 yaca Ha 2-X 4YacOBOE€ ayJHTOPHOE
3aHSTHE.

OCHOBHBIMU HaNpPAaBJICHUSIMH CAMOCTOSITEILHOM paOOTHI CTY/IEHTA SIBIISIOTCS:

® [IEPBOHAYAIBHO MOAPOOHOE O3HAKOMJIEHHE C MpOorpaMMoi y4deOHOM
JVCLUTUINHBL

® 03HAKOMJIEHHE CO CIIUCKOM PEKOMEHIYEMOM JINTepaTyphl MO AUCLUIUIMHE B
LIEJIOM U IO pa3jiesiaM, HaJlnuKue ee B OMOIMOTEKE U IPYTHX JOCTYIHBIX UCTOYHHUKAX,
U3y4€HHE HEOOXOIUMOM JUTeparypbl 1O TeMe, M0A0Op JOMOJHUTEIbHOU
JUTEPATYPBL;

® M3y4YEHUE M PACIIMPEHUE JIEKIIMOHHOIO MaTeprala MpEernoaaBaTels 3a CUeT
CIICLIMAJIBHOW JIUTEPATyphbl, KOHCYJbTALIMM, SJIEKTPOHHOIO KOHCIIEKTA JIEKIUU
MIPENoIaBaTENs MO OTACIbHBIM TEMaM;

® DpCEIICHHWE 3aJad B ayJAWTOPUU IO KOHTPOJIEM IIpEnojaBaTelii B
COOTBETCTBHH C PACIIUCAHUEM;

® [OJrOTOBKAa K JIA0OPATOPHBIM 3aHATUSM IO CIELHAIBHO pa3padOTaHHBIM
IUIaHaM C U3yYE€HHEM OCHOBHOM U IONOJIHUTEIBHON JINTEPATYPHI;

® 110/IFOTOBKA K 3aIIuTe J1a00paTOpHBIX padoT;

® [IOATOTOBKA K BBINOJIHEHUIO JIMArHOCTHYECKOW (OPMBI  KOHTPOJIS
(KOHTpOJIBHBIE PAOOTHI);

® [10JIFOTOBKA K DK3aMEHaM.

JIMTEPATYPA

Ocnoenasn:

1. I'munka, H.JI. O6mas xumus : ydeOHUK A BYy30B : B 2-x Ttomax / H.JL
['munka; mox penakuueit B.A. ITonkoBa, A.B. babkopa. — 20-e u3., nmepepab. u Jor.
— Mocksa: U3narensctBo FOpaiit, 2020. — Tom 1. — 357 c.

2. 'muuka, H.JI. O6mas xumus : yuyeOHUK i By30B : B 2-x Tomax / H.JL
I'muaka; mox pegakuueit B.A. IlonkoBa, A.B. badkora. — 20-¢ u31., mepepad. u Jo1.
— Mocksa: U3natensctBo FOpaiit, 2020. — Tom 2. — 383 c.

3. TeopeTnveckue OCHOBBI XUMHH : JaOOPATOPHBIM MPAKTUKYM : y4eOHO-
METOJMYECKOE TOCOOMEe MJisi CTYJICHTOB YUYPEKICHUU BBICIIETO OOpa3oBaHUS TIO
XUMHKO-TEXHOJIOTHUEeCKUM crieruaiabHocTsiM / [MUM. XKapckuii m gp.] ; YO
«benopycckuii roc. TEXHOJN. YH-T». — MuHCK : benopycckuii rocyaapCTBEHHBIN
TEXHOJIOTNYECKU yHuBepcuret, 2020. — 238 c.

4. O0mass XxuMus : 3a7a4M, BOIPOCHI, YNPAKHEHUs : ydeOHOoe mocolOue s
CTYJI€HTOB  YUYPEKJEHUW BbICIIEro OOpa30BaHMsS IO €CTECTBEHHOHAYYHBIM
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cnermanbHocTsM / [U. E. IllumanoBuu u np.] ; mox pen. W.E. lllumanosuya. -
Munck: Hapoanas acsera, 2020. — 319 c.

5. Pocun, N.B. OOmias u HeopraHudeckass XuMusl : ydeOHHUK ISl BY30B : B 3 T.
/ N.B. Pocumn, JI.JI. Tomuna. — Mocksa: UznatensctBo FOpaiit, 2020. — T. 1. O0mas
xumus. — 426 c.

ﬂonwmum éjibHasAn.

6. Hukutuna, H.I'. O6mmas u Heopranuveckasi XuMusl : yaeOHUK U MPAKTUKYM
JUIS IPUKJIAAHOTO OakanaBpuaTta : B 2-x yacTsax / H.I'. Hukutuna, B.W. I'pebenbkoBa.
— Mockga: FOpaiit, 2020. — Yacts 1. Teopetnueckue ocHoBbL. — 211 c.

7. [Ipaktukym 1o oOmeld Xumuu: ydyeOHOe mocoOue A aKaJaeMUYECKOTo
O0akanaBpuata / H.JI. I'muuka, B.A. IlomkoB, A.B. babkos, O.B. HecrepoBa. —
Mocksa: U3natensctBo FOpaiit, 2019. — 248 c.

8. O0miast xuMmusi: 3ajJadd, BOMPOCHI, YHNPAKHEHUs: ydyeOHoe mocobdue s
CTYACHTOB  YUpPEXJCHUH BBICHIETO OOpa3oBaHUs IO €CTECTBEHHOHAYYHBIM
cnermanbHocTaM / [WLE. lllumanoBuy u ap.]; nmox penakuuenn N.E. lllumanoBuya. —
Munck: Haponnas acsera, 2020. — 319 c.

9. dprok, B.I'.  Oprannyeckas xumusi: yuyebHoe mocobue s By3oB / B.T.
Hprok, B.I'. Kapnes, B.I1. Xuns. — 3-e uzna., ucnp. u gon. — Mocksa: M3naTenbcTBo
FOpaiit, 2020. — 502 c.

10. EmmceeB, C.}O. OOmas u HeopraHu4eckass XWMUS: BBEICHHE B
XUMUYECKUNA 3KCHEPUMEHT: MPAKTUKYM [JIsl CTYACHTOB YYPEXKJIECHUW BBICIIETO
oOpazoBaHnus, ooyyaromuxcs no crneruaibHoctu 1-02 04 01 «buonorust u xumus /
C.IO. EmuceeB, E.H. MuukeBuy; MuHnucrepctBo oOpa3oBanus PecnyOnuku
benapyce, benmopycckuii rocynapCTBEHHBIN MEAArOTMYECKUN YHUBEPCUTET UM. M.
Tanka. — Munck: BI'TIY, 2020. — 195 c. [QnekTpoHHbIN pecypc] — Pexxum mocrtyna:
http://elib.bspu.by/handle/doc/49062.
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