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Y4yebHad nporpamMma cocTaB/ieHa Ha OCHOBAHWMN y4YeOHbIX MNaHOB YUYPEXAEeHUA BbiCLUe-
ro obpasosaHuns gnga cneymnansHoctn 1- 25 01 09 «ToBapoBefeHMe U 3KCNepTM3a TO-
BapoB» crneumnanmsauum 1- 25 01 09 01 «ToBapoBefeHue M 3KCNepTm3a NPOLOBOJb-
CTBEHHbIX TOBapoB» (permcTpaunoHHbIi  Homep 117P-15) w cneumanusayuu
1- 2501 09 02 «ToBapoBefeHUe ¥ 3KCNepTM3a HEMNPOAOBONLCTBEHHbIX TOBAPOB» (pe-
rMcTpauMoHHbIn Homep 118P-15); ans cneymanbHocTn 1-25 01 14 «ToBapoBefeHue U
TOProeoe npegnpuHMMaTenscTBo» cneunanusaumm 1-25 01 14 01 «ToBapoBefeHue u
opraHusauns TOProBAv HENPOLOBONILCTBEHHbIMU TOBapaMu» (pPerncTtpaunoHHbIR HO-
mep 584-20) u cneymnanusaymmn 1-25 01 14 02 «ToBapoBefeHUe M opraHu3aLna TOpros-
NN NPOLOBO/MILCTBEHHbLIMM TOBapaMu» (perucTpaynoHHblii Homep 594-20).

COCTABUTE/b:

A.M. bpalikoBa, 3aBegywownii kKahegpon QU3NKOXUMUKU MaTepuanoB U MNPOU3BOL-
CTBEHHbIX TEXHOJIOTUIA YyupexpaeHus obpa3oBaHus «benopycckuii rocyaapCTBEHHbIA
9KOHOMWYECKUI YHUBEPCUTET», KAHANAAT XMMUYECKUX HayK, AOLEHT.

PELLEH3EHTbI:

MM T[eTyxoB, 3aBeAylownii Kapespoin ToBapoBeeHUA U 3KCNepTU3bl TOBApPOB yupe-
XaeHns obpasoBaHUA «benopycckuii rocyfapCTBEHHbIE 3KOHOMWYECKUIN YHUBEPCU-
TeT», KaHAUAAT TEXHUYECKNX HayK, [OLEHT;

B.A. Awyiiko, AOUeHT Kadeapbl 06LWWel 1 HeopraHMYeCcKOn XUMUN yupexaeHus obpa-
30BaHNA «benopyccKuii rocyLapCTBEHHbIN TEXHONOTUYECKUIA YHUBEPCUTET», KaHamaart
XUMUYECKNX HaYK, LOLEHT.

PEKOMEHAOBAHO K ¥YTBEPXAEHWIO:

Katheapoii hnM3aMKOXMMUN MaTepunanoB M NPOU3BOACTBEHHbIX TEXHOMNOTMUIA YUpPeXXAeHNS
o6pa3oBaHua «benopyccknini rocygapCTBEHHbI 3KOHOMUYECKUIN YHUBEPCUTET»
(npoTokon Ne 5 o1 10.12.2020Tr.);

Hay4HO-MeTOAMUYeCKMM COBETOM YyupexpaeHus obpasoBaHus «benopycckuii rocypap-
CTBEHHbI/ 3KOHOMUYECKUIA YHUBEPCUTET»
(npoTokon Ne 3_ ot 17.02.2021r.).
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MOACHUTEJIbHAA SATIMCKA

YyebHaa nporpamMma yupexieHus BbiClIero obpasoBaHua pas3paboTtaHa B COOT-
BETCTBUM C 06pa3oBaTefibHbIMU CTaHAapTamu crneynansHoctn 1- 25 01 09 «Tosapose-
fieHVe 1N 3KcnepTu3a ToBapoB» U cneumanbHocTn 1- 25 01 14 «ToBapoBegeHne u Top-
roBoe npeanpuHNUMaTeNbCTBO.

Llenb yye6HOM AMCUUNANHBI - (hopMuMpoBaHMe 6a30BbIX 3HaHUIK B 06/11acTU Xu-
MUK,

OCHOBHble 3afjaun y4ebHOW AUCLUUNINHDI:

- N3YUYNUTb OCHOBHbIe NMOHATUA N 3aKOHbI XUMWMK;

- AaTb 3HaHMA O CTPOEHUM aTtoMa, XMMWUYECKON CBA3N, KracCuPuKaunum xmmuye-
CKUX peakuuid, pacCTBOPOB, 3N1EKTPOIMTUYECKON Juccoumnannm;

- 03HaKOMWUTb C KnaccugunkaLmein HeopraHMYeCcKUX BeLLecTs;

- U3Yy4YUTb COCTAB, HOMEHKATYpy W rpaduyeckne (opmysbl OKCUAO0B, OCHOBA-
HWA, KNCNOT U COMER, X CBOMCTBA M CNOCOGbI MOMYyYeHUs;

- N3YUYUTb METaNNbl U UX COEAUNHEHUA, HEMETaNNbl N UX HEOPTraHMYECKUe coefn-
HeHus,

- 03HAKOMUTb C KlaccudurKaumnen opraHnyecknx BeLLecTs;

- U3YyUYNTb HOMEHKATYpY, rpaguyeckne GopmMysbl, XMMUYECKME CBOMCTBA U CNO-
cobbl NONyYeHUs yrnesofopoOAO0B anngpaTUYeckoro psaja, apomMmaTuyeckux yrneBsonopo-
[0B, CNUPTOB, (PEHOMOB, apOMaTUYEeCKNX CNUPTOB, anbAerngoB M KETOHOB anudarunye-
CKOr0 M apomMaTuyeckoro psga, KapboHOBbIX KWUCMOT U UX NPOU3BOLHbIX, YrNeBOAOB,
aMWUHOKNCNOT, 6eNKOoB.

YyebHaa gucuunanHa «XuMmua» HepaspbiBHO CBA3aHa C YYeOHbIMU AUCUUNNU-
HamMy «®Pusnka» (pasfenbl: arperaTHoe COCTOSHWE BeLLeCcTBa, 3/EKTPUYECKUIA TOK U
Ap.), «Bbicwaa matematuka» (pasfenbl: OCHOBbl MaremMaTM4eCcKoro aHanmsa u Teopum
BEPOATHOCTN, MeTOoAbl AuUddepeHUManbHOT0 U UMHTErpanbHOro UCYUCNEHUMA WU 4p.),
«KOMNbOTEPHbIE MHDOPMALUOHHbBIE TEXHONOT NN,

Mpu n3yyeHUn y4yeb6HOW AUCLUNAMHLI CTYLEHT LO/HKEH (hOopMUpoBaTb Cleayto-
LWne akagemMnyeckme KOMneTeHumn:

- AK-1. ¥YMeTb NpuMeHATb 6a30Bble Hay4YHO-TeOpPeTUYECKMEe 3HAHUA AN pelle-
HUA TEOPETUYECKUX N NPaKTUYEeCKNX 3ajau.

- AK-2. Bnagetb CUCTEMHbLIM WU CPaBHUTENbHLIM aHANU30M.

- AK-3. BnageTtb nccnefoBatefibCKMMU HaBblKamMu.

- AK-4. ¥YMmeTb paboTaTb CaMOCTOATESNLHO.

- AK-5. BbITb CNOCOBGHBLIM MOPOXAaTh HOBble naen (06n1agatTb KPeaTUBHOCTLIO).

- AK-6. BrageTb MeXaucumnanHapHbIM NOAX0LOM NPW pewweHnmn npobnem.

- AK-7. IMeTb HaBbIKW, CBA3aHHbIE C UCMO/Ib30BAHNEM TEXHUYECKUX YCTPOUCTB,
ynpas/fieHneM UHpopmaLluein n paboToin ¢ KOMMbIOTEPOM.

- AK-8. O6nagatb HaBblkaMMn YCTHOW M MUCbMEHHON KOMMYHUKaLWUW.

- AK-9. ¥YMeTb yunTbCH, MOBbIWATbL CBOK KBaNU(UKALUIO B TEYEHUE BCEW XKWU3-
HW.

B pesynbTaTe M3yyeHns y4ebHOW SUCLUNINHBLI CTYLEHT LO/KEH:

3HAThb:

. TEOPUI0 OCHOBHbIX pasfenoB XUMUN,
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. NposiBfieHNEe TeopeTMYeCKMX 3aKOHOMEPHOCTE B pacTBOpax MULLEBLIX W
HENULLEBbIX KOMMNOHEHTOB;

. OCHOBHble 3aKOHbl XUMWUN U PU3NKK, 06LLETEOPETUYECKINE OCHOBbI CTPOE-
HUSI OpPraHMYecknX BELLECTB Y OCHOBHbIE MeXaHWU3Mbl peaKLnii;

. OCHOBHble MOHSATUS W onNpefeneHns B 061acTV aHANUTUYECKON XUMumn, u-
3MKO-XMMWUYECKOT0o aHanu3a, MeTOAUK BbIMOMHEHUS U3MEPEHWIA, NHCTPYMeHTapus ans
NpoBeAeHNs UCCNefoBaHWiA, a TakXe CBeleHUs 0 CTaTUCTUYECKO 06paboTKe aKcnepu-
MEHTasIbHbIX AaHHbIX;

YMEThb:

. NMPUMEHATb TEOPETUYECKME 3HAHUA MO XMMMUYECKOI CBSA3UN U CTPOEHUIO MO-
NeKyn K KOMMNOHEeHTaM MULLEBbIX U HEMULLEBbLIX CUCTEM;

. paccuUMTbiBaTb BaXKHEMLINe XapaKTEepPUCTUKM pPacTBOPOB (KOHLEHTpauuto,
pH pacTBOPOB 3/1EKTPONINTOB, KOHCTaHTbI AUccouuauuu u ruaponusa v ap.);

. COCTaBNATb  YPaBHEHUS  WMOHHbIX  peakuuin 1M OKUCNUTENbHO-
BOCCTAHOBUTE/NbHbIX peakLuii;

. MCNONb30BaTb 3HAHWA MO CBOWCTBAM BELECTB WM PacTBOPOB B 3KCMepTH3e
MULLEBLIX N HEMULLLEBLIX CUCTEM;

. pelaTb npakTUYeckue 3afaynm v NPUMEHSTb MONYYEHHble 3HAHUS B MpPO-
LLlecce M3y4YeHus cneumnanbHblX ANCUUNINH;

. MPUMEHSATb MeTOoAbl MaTeMaTUMYeCcKOro aHanmsa U MoJenupoBaHus, Teope-
TUYECKOTO U 3KCMEePMMEHTaNbHOr0 UCC/eA0BaHNS OpraHMYecKMX BeLecTB Npu nsyue-
HUW CbIpbA;

. MCMONb30BaTb METOAbl XMMMWYECKOW MAEHTU(MKALUM BelecTs, NpaBuna
0T60pa CpefHeil Npobbl, a Tak)Xe KOMMNbIOTEPHbIe NMPOrpaMMbl 06paboTKM pPe3ynbTaToB
3KCMEPUMEHTA;

BNageThb:
. OCHOBHbIMW MeTOAaMW TEXHUYECKOI 6e30NacHOCTH;
. MeToaMn CaMOCTOATeNbHOW paboTbl B XMMWYECKOW nabopaTtopuun; MeTo-

JaMu NpoBefeHUA XMMWUYEeCcKOro aHanusa gna nocrefyroLwero ero nCnofb3oBaHna npu
KOHTpO/ie KayecTBa NOTPebUTEeNbCKMX TOBAPOB.

B cooTBeTCTBUM C Y4YeBHbIM MAaHOM AHEBHOW (HOPMbl MOMYYEHUSA BbICLLETO
obpasoBaHusa cneynanoHoctn 1-25 01 09 «ToBapoBefeHMe WM 3KCNepTM3a TOBAPOB»
yyebHas nporpaMma y4ypexpaeHua BbiCLIEro o6paszoBaHUA Mo y4yebHON AucUMNAUHE
«XMMUA» paccymTaHa Ha 270 yacoB, U3 HUX ayAUTOPHbIX 3aHATUI - 116 yacoB, YCPC
- 4 yaca. PacnpegeneHue no Bugam 3aHATUIA: flekumnid - 60 yacos; nabopaToOpHbIX 3aHA-
TWI - 60 YacoB, U3 HUX ayAUTOPHbIX 3aHATWIA - 56 yacoB, YCPC - 4 vaca. ®opma Te-
KylLlein aTTecTayun - 3K3aMeHbl.

B cooTBETCTBUM C y4eOHbIM MIaHOM 3a04YHOW (DOPMbl MOSYYEHUSA BbICLLUErO
obpasoBaHUs COKpalleHHbIA CpOK 06yyeHusa cneymnanbHocTm 1-25 01 14 «ToBapoBe-
[leHVe 1 TOproBoe npegnpuHMMaTeIbCTBO» yyebHasd nporpamMmMa yupexaeHus BbiCLUEro
o6pa3oBaHMA N0 y4yebHOM AucumnanHe «XUMUA» paccymTaHa Ha 270 4acoB, U3 HUX
ayAUTOPHbIX 3aHATUI - 24 vaca. PacnpegeneHue no Buaam 3aHATWUIA: nekuui - 12 va-
COB; labopaTopHbIX 3aHATUI - 12 yacoB. Popma TeKyL e aTTecTaymMn - 3K3aMeHb!.
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COAEPXAHWE YHYHEBHOI'O MATEPUANA

Pasgen 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUU. ATOMHO-MOTIEKY/TAPHOE YUYeHMUeE.
CTpoeHne aToMOB M Nepuognyeckasa cucrtema anemeHTos [. 1. MeHpeneesa.

Tema 1.1. OCHOBHbIE MOHATUA N 3aKOHbI XUMUMN.
OnpegeneHne XMMuUnU. XUMUYECKUIN aneMeHT. XumMun4yeckas cumBonmka. MNpoctole
N CNOXHble BellecTsa. AnnoTponnyeckmue BuaousMeHeHna sewects. OCHOBHbIE K/accChl
HeopraHM4yecknx coegnMHeHnin (OKCuAbl, OCHOBaHMA, KUCNOTbI, conn). OCHOBHbIE 3aK0-
Hbl XMMWMN: 3aKOH MOCTOSIHCTBA COCTaBa; 3aKOH KPaTHbIX OTHOLWIEHWUI; 3aKOH 06beMHbIX
OTHOLLEHWUMNA.

Tema 1.2. ATOMHO-MOJIEKY/IAPHOE YUYEHME.

OCHOBHOe cofep)XaHne aTOMHO-MONEKYNAPHOr0 y4yeHuss. ATOMHbIE U MOJIEKY-
NApHble Maccbl. Mofib. MonspHble Macchl. Pacyetbl Mo XxuMuyeckum opmynam. Mac-
coBas fons. BbiBog (hOpMyNn COeAUHEHWUIA. OKBUBANEHT. OKBMBANIEHTHble MacCbl Be-
WecTB. 3aKOH 3KBMBa/IEHTOB. MOJIbHbIN 06bEM ra3oB. 3aKOHbl MAeanbHbIX rasoB. O6b-
e[AMHEHHbIN Ta30Bbli 3aKOH bonna-MapuoTtTta u lein-Jliocaka. 3akoH MeHpgeneeBa-
KnaneipoHa. O6bemHas pond. MNapuunanbHble faBfieHUa rasoB. MA0THOCTb rasos. OT-
HOCUTEe/NIbHaA NJOTHOCTb rasos.

Tema 1.3. CTpoeHne aTOMOB U NMepuogmnyeckasa cumcrtema
anemeHTOB . 1. MeHpaeneeBa.

JHepreTUYeckKoe COCTOAHWE 3NeKTpOHa B atomMe. KBaHTOBble uyucna. [naBHOe
KBaHTOBOE 4ucno. OpbutanbHoe KBaHTOBOE uuncno. dopmbl opbutanein. MarHuTHoe u
CMWHOBOe KBaHTOBble 4mcna. CTPOEHME MHOrO03/IEKTPOHHbLIX aTOMOB. 3JIEKTPOHHbIE
KOH(Urypayumn anemeHTa. MpuHUMN MUHMUMaNbHOW 3Heprum (npasuna KneuykoBcKoro).
MpuHunn 3anpeta Maynu. MNMpasuno NyHga.

Mepuoanyeckad cuctema snemeHtos . . MeHaeneesa M 31eKTPOHHAasA CTPYK-
Typa atomoB. CTpyKTypa Mepuoauyeckon cuctembl. lMepuognmyeckne CBONCTBa ane-
MEHTOB (3HEpPrus MoHm3auuu, CPOACTBO K 3/MIEKTPOHY, 3/IeKTPOOTPULLATEIbHOCTb, aTOM-
Hble paguycbl). CTpoeHMe aTOMHbIX Adep. M3oTonbl. PagnoakTUBHbIE 3N1EMEHTbI U KX
pacnag. IcKycCcTBeHHasa pafM0aKTUBHOCTb. ALepHble peakuunu.

Pasgen 2. Xumunyeckasa CBA3b, CTPOEHNE MOJIEKY, MEXMOJIEKY/IAPHbIe B3anMo-
penctema. KomnnekcHble coeguHeHNsA. OCHOBHbIe 3aKOHOMEPHOCTU XUMUYECKUX
npoteccoB. lucnepcHble CUCTEMBI.

Tema 2.1. Xnmunyeckas cCBA3b U CTPOEHUE MOEKYII.
OnpepgenieHne N XapakTepUCTUKU XUMUYECKON CBA3N (OCHOBHbIE MOHATUA U Yep-
Tbl XMMWYECKOW CBA3M, Mpupofa XMMMUYECKOn cBA3N). OCHOBHble BUAbl XMMWUYECKOW
CBA3W (MOHHaA, KOBafeHTHas, MeTannnyeckas cBas3n). MeToL MONeKyNsapHbIX opbuta-
neil (OCHOBHbIE MOHATUSA, CBA3YHOLWME N paspbiXnatolime opbuTanm, NnopagoK U aHEPrus
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CBSI3M, 3NIEKTPOHHbIE KOH(MUTypauunm monekyn). [BYyXaTOMHble MOJSIEKY/bl U MONEKY-
NAPHbIE UOHbI 3/1EMEHTOB NEPBOr0 M BTOPOro MEPUOAOB.

KoBaneHTHas cBs3b. MeTo/ BafleHTHbIX CcBs3el. HenonspHas W nonspHas KoBa-
NeHTHas cBs3b. Cnoco6bl 06pa3oBaHUs U HaNpPaBNEHHOCTb KOBAa/NEHTHOW cBs3u (a- 71-
cBs3un). Mnbpuansauns aToMHbiX op6uTaneit. MpocTpaHCTBEHHAs KOH(UTIypauus Mose-
Kyn. [JOHOPHO-aKLeNnTOPHbIA MexaHU3M 06pa30BaHNs CBA3N.

Tema 2.2. BzaumogencTBma Mexgay monekynamum. KomnnekcHble coegnHeHUS.

BaHaepBaanbCcoBbl CU/bl (AMNOAb-ANNONbHOE B3aUMOAENCTBNE, UHAYKLUNOHHbIE
CUNbl, AUCNEPCUOHHOE NPUTSHKEHME). DHEPrus BaHAepBaanbCoBa B3auMogencTeus. Bo-
[OPOAHAs CBSI3b. DHEPIUA U ANMHA BOAOPOAHON CBS3N.

KomnnekcHble coegnHeHnsi. CTPYKTypa KOMMEKCHbIX COeANHEHWUIA. TUNbl KOM-
nnekcoB (BHYTpeHHen cdepbl). KomnnekcoobpasoBaTenu, NuraHabl, KOOpPANHALMOHHOE
yucno. Auccoymayms KOMNNEKCHbIX COEAMHEHWUIA, KOHCTaHTa HECTOMKOCTU, KOHCTaHTa
YCTOMYMBOCTU. HOMEHKNATypa KOMMIEKCHbIX COEAUHEHNIA.

Tema 2.3. OCHOBHbIE 3aKOHOMEPHOCTN XUMUYECKUX NPOLLECCOB.

JNeMeHTbl XMMUYECKOW TepMOAUHaMUKKN (OCHOBHbIE MOHATUS W BEANYMHBI).
BHYTpeHHAA aHeprus, TennoTa u paboTta. lMepBblid 3aKOH TEPMOAUHAMUKN. DHTaNbMNNS
CUCTEMbI N ee M3MeHeHue. TennoBoW 3PPeKT XMMUYECKUX peakuunid. TepmMoxummye-
CKMe ypaBHeHMA. OHTanbnua (TennoTta) o6pa3soBaHWA BeLWeCTB. TepMOXUMUYECKUE
pacyeTbl (3aKoH [ecca). PacyeTbl TeMM0OBbIX 3PHEKTOB XUMUYECKUX peakunin. SHTPO-
nuda. HanpasneHne n npegen nNpoTekaHNA XMMWUYECKUX MPOLLECCOB B N30/IMPOBAHHbIX
cuctemax. dHeprusa Fmb66ca n aHeprua FenbMronbua XMMUYECKUX peakumin. Hanpas-
NeHve W npegesibl CaMOMPOU3BO/ILHOIO TEYEHUS XUMMUYECKUX peakuui. KoHCTaHTa
paBHOBeECUSA.

CKOpPOCTb XMMWNYECKNX peakumnid. 3aBUCUMOCTb CKOPOCTM peakunm oT Npupoabl 1
KOHLEHTpaunin pearnpyrowmx Bew,ecTs. 3aBUCUMOCTb CKOPOCTU peakuuu OT Temrepa-
Typbl (npaBuno BaHT-INoggpa, ypaBHeHUEe AppeHuyca, aHeprusa aktusayumn). CKopocTb
peakuun B reteporeHHbIX cuctemax. Katanms (OCHOBHble MOHATUA, TOMOTeHHbIN KaTa-
N3, TeTeporeHHbld KaTanus). HeobpaTumble n ob6paTuMble XMMUYECKME peakuun. Xu-
MUYEeCKoe paBHOBecue. KOHCTaHTa XMMUYyeckoro pasHosecusd. CmelleHne XMMNYyecKo-
ro pasHosecus. MpuHuyun Jle LWartense.

Tema 2.4. lncnepcHble cUCTeMbI. PacTBopbl.

O6bumre MOHATUA O AUCMEPCHBLIX cucTeMax (gMcnepcuoHHaa cpepa, gMcnepcHas
(haza). Knaccuukaymsa AUCnepcHbIX CUCTEM MO arperaTHbIM COCTOAHUAM LUCMNEPCHOMN
(hasbl M AUCNepcuMoHHOM cpedbl. Konnonasl 1 KONNOUAHbIE CUCTEMBI.

PacTBopbl (onpefeneHns, HacblLWeHHbIE W HEHaCbILWeHHbIe pPacTBOPbl, KO3Pdu-
UneHT pacteopumocTu). Cnocobbl BblpaXeHua cocTaBa pacTBOpOB (MaccoBasf [0n4,
MONfApHasa A0NA, MONApHas KOHLUEeHTpauusa, aKBUBaseHTHaaA KOHLUEeHTpauusa, MonsanbHas
KOHLeHTpauma). PacTBopbl HeanekTponuTos. [laBneHue HacblWEHHOro napa Hag pac-
TBOpamMu HeanekTponmtoB. 3akoH Paynsa. KuneHue pacTBOpoB. Jbynnmockonuyeckas
KOHCTaHTa. Kpuctannusauusa pactBopoB. Kpuockonunyeckas KoHCTaHTa. OcMoTMYecKoe
faBnieHne (3akoH BaHT-Tothga). PacTBOpbl 31€KTPOINTOB. Teopusa 3N1eKTPOIUTUYECKON
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auccoumaymm. CTeneHb guccoumaunn. CunbHble M cnabble 31eKTPONUTbLI. KOHCTaHTa
Aanccoumauny cnabblX 3NeKTPonMToB. 3aKoH pa3baBneHus OcTeanbfa. MpUMEHUMOCTb
3aKOHOB Payns u BaHT-Todda Ans pacTBOPOB 3M1€KTPONUTOB (M30TOHUYECKUIA KO-
(ULMEHT, CBSA3b M30TOHUYECKOTO0 KO3h(ULUMEHTA CO CTeMeHblo Auccoumaunm). dnek-
TpoNnMTUYecKas Auccouuaums Boabl. BopopoaHblii nokasatens (pH). ManopacTBopu-
Mble 31eKTPoNnTbl. Mpon3BefeHne PaCTBOPUMOCTN. VIOHHO-MONEKYNSPHbIE YPABHEHUS.
CMellleHMe MOHHbIX paBHOBecwid. Mmaponus coneii (CTeneHb W KOHCTaHTa FMAPONN3a,
pPH BOAIHbIX PAacTBOPOB CONENA).

Pasgen 3. OKUCNNTENbHO-BOCCTAHOBUTENbHbIE MPOLECCHI.
OCHOBbI 31IEKTPOXNUMUN.

Tema 3.1. OKMUC/THTENIbHO-BOCCTAHOBUTE/IbHbIE MPOLLECCHI.

CteneHb okucneHnsa. OKUCNUTENbHO-BOCCTaHOBUTENbHbIE peakuuu (OKUCNeHwMe,
BOCCTaHOB/IEHWE, OKWUC/NUTENb, BOCCTaHOBWUTENb). CocTaBneHUe YpaBHEHWUIN OKUCIU-
Te/NIbHO-BOCCTAHOBUTE/IbHbIX peakuunid. BaxxHehwne OKUCINTENU W BOCCTAaHOBUTENN.
OKNCINTENbHO-BOCCTaHOBUTENbHAA ABOWCTBEHHOCTb. BHYyTpuMOnekynsapHoe okwucne-
HMe-BOCCTaHOB/IEHNeE.

Tema 3.2. OCHOBbI 3/IEKTPOXUMUMN.

OnpefeneHne NOHATUA «3NEKTPOXUMUA». INEKTPOXMMUYECKME Mpouecchl. 3a-
KOHbl dapagesd. [BOMHON 3NeKTPUYECKUIA CNON Ha rpaHuue MeTann/pactsop. A6co-
NIOTHBIA CKAYoK noTeHuuana (3NeKTPOLHbIA NOTEHLMAaN) Ha rpaHuue meTtann/pacTeop.
anbBaHMYeckuii anemeHT daHnansa-Akobu. Cxema ranbBaHMUYECKOr0 3/1eMeHTa. DNeK-
TPOABMXYLLAA cuna 3neMeHTa. MIsMepeHue 3/1IeKTPOABMXKYLEN CU/bl FasibBaHNYECKMUX
3N1eMeHTOB. OneKkTpuyeckas paboTa sfemeHTa. YpaBHeHWe HepHcTa. M3MepeHHble no-
TeHUManbl 3/1eKTPOA0B. INEKTPOAbl cpaBHeHUA. CTaHAAPTHbLIA BOLOPOAHBIN 3N1EKTPOL,.
Tunbl 31eKTPOAHBLIX CUCTEM: 3NeKTpoAbl I-ro poga (MeTanninyeckue 3neKTpPoabl); 3fek-
Tpoabl H-ro poga (rasosble 3N1eKTpoAbl); anekTpoAbl LWW-ro poga; anektpogbl 1V-ro poga
(OKMCNUTENbHO-BOCCTAaHOBUTE/IbHbIE CUCTEMbI). KWHETMKa 3MEeKTPOLHbIX MPOLLECCOB:
nonspusauma 3NeKTpoLoB, NPUUNHBLI NONAPU3aLUK, KOHLEHTpaLMoHHas nonspusauuns,
aneKTpoxmmmuyeckaa nonspusauma. Cnocobbl CHUMXKEHUS NONApu3auny 37eKTpoLoB.
AnekTponus. locnefoBaTeNbHOCTbL 3NEKTPOAHbLIX MPOLECCOB NPU 3M1eKTpoan3e pacnna-
BOB M PacTBOPOB 3/1EKTPONUTOB. INEKTPOXUMUYECKNE (XUMUYECKNE) UCTOUYHUKMN 3/EK-
Tpuyecko aHeprum (XWT). MNepBUUYHbIE UCTOUYHUKKN 31EKTPUYECKON 3Heprum (ranbba-
HUYECKUE 3NEeMEHTbI). DNEKTPOXMMUYECKME MCTOYHUKU TOKA MNEPUOANYECKOro [eu-
CTBMA (aKKYMYNSATOpPbl). DNEKTPOXMMUYECKME WUCTOYHUKM TOKA HEMNpepbiBHOINO fei-
CTBUA (TOMNIMBHbIE 3/IEMEHTHI).

Pasgen 4. XuMmmnnm meTansnos.

Tema 4.1. Xumua metannos rnasHoin noarpynnel I, I, 111 v IV rpynn.
(naBHas noArpynna nepson rpynnbl (UWiefloYHble MeTansbl). PUNYECKMEe N Xu-
MUYeCKne CBOWCTBa, MOJSyyeHWe U npumeHeHue. CoefnHeHusd. Pu3nMonornyeckune

hyHKLNN.
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naBHas nmoarpynna BTOPOi rpynnbl (W,enoYyHo3emesbHble MeTannbl). Pacnpo-
CTpaHeHMe B npupoge. dusnyeckme U Xmmuyeckme csoiicTa. MonyuyeHue. CoeanHe-
HUS. TpuMeHeHMe. Buonornyeckne QyHKUMN. XKeCTKOCTb NPUPOAHbIX BOA U ee ycTpa-
HEHWe.

MeTannbl rnaBHOM noArpynnbl TpeTbeli M YeTBepTOW rpynn (aNtoMUHWUIA, 0N0BO,
CBMHeL). HaxoxgeHne B npupoge. ®un3nyeckne n XMMUYECKNe CBOMCTBA. MonyyeHue.
CoeauHeHus. MpuMmeHeHne. Buonorunyeckne GpyHKUMM 1 GU3nonornyeckoe AeiicTeue.

Tema 4.2. Xumunga d-anemeHTos I, Il rpynn.

Xnmua TuTaHa, BaHaana, XxpoMma, MmapraHua, a/ileMeHTOB Tpuabl Kenesa.

Xumunsa d-anemeHToB | 1 Il rpynn nepmogmnyeckon cuctembl anemeHToB . W.
MeHgeneesa. HaxoxpgeHue B npupoge. dusnyeckme n XxmMMuyeckune coictea. Mony-
yeHve. CoefnHeHus. MpumeHeHne. @ n3N0NOTNYECKNE PYHKLNN.

XvMusa TuTaHa, BaHagusd, Xpoma, MapraHua: HaxoXpjeHue B npupoge, pusnye-
CKMe U XMMWYEeCKne CBOWCTBA, MOJIyYeHWe, COeAUHEHUA, NMPUMeHeHNe, Ppusnonormye-
CKNEe (DYHKLUMNN.

XnMua 3feMeHToB Tpuaabl Xenesa. HaxoxgeHue B npupoge. ®nU3NYeCKne U Xn-
Mu4yeckue cBoiicTBa. MonyyeHue. MpumeHeHne. ®u3nonornyeckme HyHKLNN. Mna-
TUHOBblE MeTanbl. HaxoxpgeHue B npupoge. ®usnyeckme M XMMU4Yeckue CBOMCTBA.
MonyuyeHue. CoegnHeHua. MNpumMeHeHue.

Pa3sgen 5. XuMuna HemeTanios.

Tema 5.1. Xumua Bogoposa.
Bogopoa. ®usnyeckme n xummyeckune ceorictea. lNMonyyeHne n npumMeHeHue.

Tema 5.2. XMUA BaXXKHeLWINX HeEMeTas0B.
BaxHenwune HemeTannsl V- VII rpynn nepuognyeckoin cuctembl anemeHToB M.
. MeHpeneeBa (6op, yrnepog, KpeMHuiA, a3oT, hochop, KUCNOPOA, cepa, ranoreHsbl).
HaxoxgeHune B npupoge. dusnmyeckne n Xummyeckue cBoicTBa. BaxHeilume xummnye-
CKue coefinHeHusa. NpumeHeHue.

Pasgen 6. 3n1eMeHTbl OpraHN4YecKom XUMUMN.

Tema 6.1. Knaccugukaumsa n HoMeHKnaTypa opraHM4yeckmnx coegnuHeHuin. Mpe-
feNbHble, HenpeaenbHble U FrafioreHNpPon3BoAHbIe YIr1eBOA0PObI.
Knaccnukauma opraHMYecKuXx COefWHEHWR B 3aBUCMMOCTU OT CTPYKTYpbl OC-
HOBHOW Uenu (pagbl, Knaccol). Yrnesofopoabl. MNpegenbHble (HacbiWeHHbIEe Yr1eBO0-
poabl). HomeHknatypa. Cnocobbl nonyvyeHns. XMMmnyeckne CBOMCTBA.
HenpegenoHble yrnesogopofbl (ankeHbl U ankuHbl). HomeHknatypa. Cnocoo6bl
nony4yeHuns. Xvmumyeckue cBorcTea. Peakuuu nonumepusaumnm. NMpumeHeHue.
[anoreHnpou3BoAHble yrnesofoponos. HomeHknatypa. Cnocob6bl nony4veHus.
Xunmunyeckne cBoincTea. NMpuMeHeHme.
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Tema 6.2. CnupTsbl, anbaernibl, KeTombl, KAPO6OHOBbIE KNCIOThI.

CnupTbl, anbgernibl U KetoHbl. HomeHknatypa. OCHOBHble NpeAcTaBUTeNN Of-
HO- ABYX- W TpPexaTOMHbIX cnupToB. Cnocobbl nony4vyeHMs. XMMMUYECKUEe CBOMCTBA.
MpumeHeHMe.

KapboHoBble kucnoTbl. CTpoeHue, nsomepusa, HoMeHknatypa. lfonyyeHve n xu-
Muyeckmne cBoicTBa. MNMpumeHeHne. OCHOBHble NpefcTaButTenu. HenpegenbHble Of4HO-
OCHOBHble Kap60oHOBble KMUCIOTbl. OCHOBHbIe NpeaCcTaBUTENN, CBOMNCTBA U NPUMEHEHME.
MpefenbHble BYX- U MHOTOOCHOBHble KMUCNOTbl. OCHOBHbIe MpeAcTaBUTeNn, CBOMCTBA
N NPUMEHEHMe.

CnoXHble athunpsbl, XUpbl. onyyeHne, XMMMUYeCKNe CBONCTBA, NPUMEHEHNE.

Tema 6.3. AMUHbI 1 aMUHOKUC/IOTbI. Y rneBogbl. OpraHnyeckune noanmmMepsi.

AMMUHbI 1 aMUHOKNCNOTbI. CTpoeHUe, N30Mepusi, HOMEHKNaTypa aMmHoB. Cnoco-
6bl MoNyyeHUs. XMMnUUecKne CBOCTBA U NpUMeHeHne. AMUHOKMCNOTLI. Knaccuguka-
UM aMUHOKMCNOT. XMMUYECKMe CBOICTBa. Peakuun nonmkoHgeHcaumm. Cnocobbl no-
NyyeHUs a-aMUHOKUCNOT. Benku (MPoTenHbl, NpoTensbl).

Yrneeoabl. Knaccuukaums yrnesoos (MoHocaxapuibl, Aucaxapufbl, nonuca-
Xapufbl). XMMuUyeckme cBoiicTBa MOHocaxapuaoB. BpoxeHue (thepMeHTaLms) MOHOCa-
XapuaoB. [lucaxapuabl: CTPOeHWEe, XMMUYECKMe cBoOWcTBa. Monucaxapuabl (Kpaxmarn,
FMWKOTEeH, Lenntonosa). XMMuyeckme cBOiCTBa M NMPUMeHeHWe Kpaxmana U Lenntno-
3bl.

OpraHuyeckne noNMMepHble MaTepuanbl. MeToabl NONYyYeHUS MNOMUMEPOB.
CTpoeHne nonvmMmepoB. CBOWCTBA M NPUMEHEHWE NOIMMEPOB.



Hovep pasgena, Tewmbl

11
1.2
1.3

2.1
2.2

2.3

2.4

3.1

10

YUYEBHO-METOJAMUYECKAA KAPTA YYEBHOW ANCLUNMNNIVHBI
«XNMUA»
Anda cneuynanbHoctn 1-25 01 09 «ToBapoBefeHMe M 3KCNepTMU3a TOBAPOB»,

cneyuanusaumm 1-25 01 09 01 «ToBapoBefeHWE U IKCNEPTU3A NPOAOBONLCTBEHHbIX

TOBapOB»

(aHeBHas opma MosyYeHUs BbiCLLEro 06pa3oBaHunn)

Konn4ecTBo ayAMTOPHbIX YacoB

Ha3BaHue pa3gena, Tembl

Jlekuun
[MpakTnyeckue

2 3 4
1 cemecTp

OCHOBHbIe NOHATUA U 3aKOHbl XUMWUN.
ATOMHO-MONIEKYIAPHOE yyeHue.
CTpoeHmne atomMoB W Mepuognyeckas 4
cuctemMa 3afiemMeHToB 4. W. MeHpgenee-

Ba.

OCHOBHble NOHATUS U 3aKOHbI XMW, 1 -
ATOMHO-MOJIEKYNSAPHOE YUeHWE. 1 -

CTpoeHMe aTOMOB M nepuogmyeckasi Cu-

2 -
cTema snemeHToB 1. 1. MeHaeneesa.
Xumnyeckasds CBA3b, CTpPOeHUe MoJsie-
KyN, MeXMOJIeKYNspHble B3anMOfei-
cTBusA. KOMMNMAEKCHble COeAUHEHUSA. 12 i
OCHOBHbIe 3aKOHOMEPHOCTU XUMUYe-
CKUX npoueccosB. ucnepcHble cuUcTe-
Mbl.
XMUnYecKas CBSA3b M CTPOEHME MOJIEKYII. 2 -
B3aumMogelicTBNA Mexay MOoJieKyamu. ) i
KoMn/ieKCcHble CoeMHEeHNA.
OCHOBHble  3aKOHOMEPHOCTW  XMMUYe-
CKMX MpOoL,EeccoB. 4
JncnepcHble cuctemMbl. PacTBopbl.

4 -
OKNCNNTENIbHO-BOCCTAHOBUTE/IbHbIE
npoueccbl. OCHOBbI 3/IEKTPOXUMUN. 10 i
OKMCNUTENBbHO-BOCCTAHOBUTENbHbIE

4 -

npoLecchbl.

3aHATUA

CemuHapcKkue

ol

3aHATUA

JlabopaTopHble

(e}

16

12

3aHATUA

o

25
8 >
I
=
58
M Jkb
8 9

NHoe

10

[1-3,5]

[1-3,5]
[1-3,5]

[1-3,5]

[1-3,5]

[1-3,5]

[1-3,5]

[1-3,5]

dopMa  KOHTPONA
3HaHWN

[
=

Onpoc

Onpoc
Onpoc

Onpoc

KoHTposb-

Has pa6oTa
Nl

Onpoc

Onpoc

3awmTa
na6opatop-
HbIX paboT
3awuTa
nabopaTtop-
HbIX paboT
KoHTposb-
Hble paboThbl
Ne2 1 Ne3
3awmnTa
nabopartop-
HbIX paboT



41

4.2

5.1

5.2

6.1

6.2

6.3

2

OCHOBbI 3/IEKTPOXNUMUN.

MNToro 3a 1 cemecTtp

XMns metasnsos.

XMnsas MeTas/iIoB FnaBHOW nogrpynnbl |,
I, 1l v IV rpynn.

Xumusa d-anemenTos I, I rpynn. Xumus
TUTaHa, BaHaausa, Xxpoma, MapraHua, ase-
MEHTOB Tpuajbl >Kenesa.

XNMNUs HemMeTannos.
Xnmua sogoposa.
XUMUA BaXKHENLLNX HEMETA/O0B.

SnemMeHTbl OpraHNYecKol XuMunn.,

Knaccudukaymsa n HoMeHKnaTypa opra-
HUYECKMX CcoefuHEeHWIA. [pepenbHble,
HenpegenbHble W rasoreHNpPon3BoAHbIe
yrneBoA0POAbI.
CnupTbl, anbaernibl, KeToHbl, Kap6oHO-
Bble KMCNOTbI.

AMWHbI N aMUHOKMUCAIOTbLI. YTNeBoAbl.
OpraHuyeckue noanmMepsol.

MToro 3a 2 cemecTp

nToro

26

2 cemecTp

4

26

10

34
60

11

24

12

32
56

5-8]

[1-3!
5-8]
[1-31
581
[1-3,
5-8]
[1-3,
581

[4.9]

[4.9]

[4.9]

[4.9]

11

3awmra
nabopatop-
HbIX paboT

3K3aMeH

KoHTposb-
Has pa6boTa
N4
3awmTa
na6opartop-
HbIX paboT

Onpoc

Onpoc

Onpoc

Orpoc

KoHTponb-
Hble paboTbl
Ne5 n Ne6
3awuTa
naboparop-
HbIX pa6oT

3awuTa
nabopatop-
HbIX paboT

3awmTa
na6opartop-
HbIX pa6boT

JK3aMeH



TEMBbI

Homep pasgena,

[E

11
1.2
1.3

2.1
2.2

2.3

2.4

31

12

YYEBHO-METOAMYECKASA KAPTA YYUEEHOW ANCUNMJIMHDI

«XNUMUA»

Ans crneyuanbHocTu 1-25 01 09 «ToBapoBeAeHWe 1 9KCNepTi3a TOBAPOB»,

cneumnanmsaymm 1-25 01 09 02 «ToBapoBefeHNe N 3KCNepTN3a HENPOAOBOIbCTBEHHbIX

TOBapoB»

(aHeBHaA popma MNosly4eHUSA BbICLIEro obpasoBaHus)

Konn4ecTBo ayanTOPHbIX YacoB

Ha3BaHue pa3gena, Tembl

Jlekumn
MpakTnyeckue

2 3 4
1 cemecTp
OCHOBHbIE MOHATUA U 3aKOHbI XUMWUN.
ATOMHO-MOJEKYIAPHOE yueHue.
CTpoeHve aToOMOB UM nepuogunyeckas 4 -
cuctema anemeHtoB . . MeHpaenee-
Ba.
OCHOBHBbI€E MOHATUSA N 3aKOHbI XUMUN. 1 -

ATOMHO-MOEKY/IAPHOE YUeHMUe. 1 -

CTpoeHMe aTomMOB M Nepuogmnyeckas cu-
cTema anemeHToB [. . MeHpeneeBa.

Xumunueckasi CBsi3b, CTPOEHME MoOse-
Ky/, MeXMOJEKYNSAPHbIe B3auMoeii-
cTBUSl.  KOMMMEKCHblE  COeMHEHUS.
OCHOBHble 3aKOHOMEPHOCTM XMUMUYe-
CKMX MpoLLeccoB. [lMcnepcHble cucTe-
Mbl.

XvMunyeckasi CBsi3b M CTPOEHME MOJEKY/I. 2 -

B3anMogeiicTBuss  Mexay MosieKynamu.
KoMnneKcHbIe COeAUHEHUS.

OCHOBHble  3aKOHOMEPHOCTU  XMMMYe-
CKMX MPOL,ECCoB.

[ucnepcHble CUCTEMbI. PacTBOpbI.

OKNCNNTENbHO-BOCCTAHOBUTENbHbIE
npoueccbl. OCHOBbI 31EKTPOXVMUMN. 10 -

OKWUCANTENbHO-BOCCTAHOBUTENbHbIE
npoLiecchl. 2 )

3aHATUA

CeMunHapckue

3aHATUA

JlabopaTopHble

w

16

12

3aHATUNA

KonnyectBo

yacoB YCP

NHoe

10

[1-3,5]

[1-3,5]
[1-3,5]

[1-3,5]

[1-3,5]

[1-3,5]

[1-3,5]

[1-3,5]

dopma  KOHTPOSIA
3HaHUM

[
=

Onpoc

Onpoc
Onpoc

Onpoc

KoHTposb-
Has paboTa
Nel

Onpoc

Onpoc

3awuTa
na6opartop-
HbIX paboT

3awuTa
nabopartop-
HbIX paboT

KoHTposb-
Hble paboThbl
Ne2 1 Ne3
3awmnTa

na6opartop-
HbIX paboT



3.2

4.1

4.2

51
5.2

6.1

6.2

6.3

2 3 4
OCHOBBbI 3/IEKTPOXUMUN.
8 -
MNToro 3a 1 cemecTp 26 -
2 ceMecTp
XUMUA MeTasnsos.
14 -
XM MeTannoB rnaBHoi noarpynnbl |,
I, 11 v IV rpynn. 8
Xummnsa d-anemenTos I, Il rpynn. Xumusa
TUTaHa, BaHaAnA, Xpoma, MapraHua, asne- 6 -
MEHTOB Tpuafbl >Kenesa.
XVMUS HEMEeTanoB.. 8 -
Xnmusa Bogoposa. 4 -
XUMMA BaXKHENLLMX HEMETas/I0B. 4 -
3NeMeHTbl OPraHUYecKol XUMuun. 1

Knaccudmkauusi u HOMeHK/aTypa opra-
HUYECKMX CcoeauMHeHW. [peaenbHble, 6
HenpegenbHble W TFa/loOreHNnpPoun3BOAHbIE
yrneBofoposbl.

CnupTbl, anbaeruibl, KeTOHbl, Kap6oHO-

Bble KMUCNOTbI. 4
AMWUHBbI N aMWHOKWUCNOTbI. YTNeBoAbl. 2
OpraHunyeckue noanmMepsbl.

MNToro 3a 2 cemecTp 34

nToro 60

13

24

12

20

32
56

10

[1-3,
5-8,
101

[1-3,
5-8]

[1-3,
5-8]

[1-3,
5-8]

[1-3,
5-8]
[1-3,
5-8]

[1-3,
5-81

[4.9]

[4.9]

[4.9]

[4.9]

11

3awmnTa
nabopatop-
HbIX paboT

3K3aMeH

KoHTposib-
Hble paboThbl
Ne4 n Ne5
3awmTta
nabopaTtop-
HbIX paboT
3awunTa
na6opatop-
HbIX pa6boT

Onpoc
Onpoc

Onpoc

KoHTposb-
Has pa6oTa
Ne6
3awmTa
na6opartop-
HbIX pabdoT

3awmra
nabopatop-
HbIX paboT

3awmTta
nabopatop-
HbIX paboT

9K3aMeH



Homvep pasgena, Tembl

[EY

11
1.2
1.3

2.1
2.2

2.3

2.4

3.1

3.2

YUYEBHO-METOANYECKASA KAPTA YYEBHOW ANCUUNNNNHBI

14

«XNMUA»

ANs cneunanbHocTn 1-25 01 14 «ToBapoBefeHMe U TOProBoe NpeanpUHNMAaTENbCTBO,

(3a04Has opma nosnyveHus Bbicwero obpasoBaHus,
COKpaLleHHbIN CPOK 06yUeHMA)

KonnyecTso ayfUTOPHbLIX Yacos

Ha3BaHue pa3fena, TemMbl

OCHOBHbIE NMOHATUA N 3aKOHblI XUMUMN.
ATOMHO-MOIEKYISAPHOE y4yeHwue.
CTpoeHne atoMO0B W nepuofmnmyeckas
cuctema snemeHtos A. V. MeHpenee-
Ba.

OCHOBHBbIe MOHATUA U 3aKOHbI XUMUW.
ATOMHO-MO/EKY/IAAPHOE YUeHue.
CTpoeHne aTOMOB M NepuoamnyecKas cu-
cTema 3nemeHToB [1. 1. MeHfeneeBa.

XumMunyeckaa CBH3b, CTPOeHWE MoJie-
Kyn, MeXMONeKY/THPHble B3anMMOfeit-
cTBUA. KOMMJIEKCHbIE COeAMHEHUS.
OCHOBHble 3aKOHOMEPHOCTM XUMMUYe-
CKUX MpoleccoB. AucnepcHble cucTte-
Mbl.

XvMuryeckast CBsi3b U CTPOEHME MOMEKYI.
B3aumogeiicTBUSE MeXgy MOJIeKy1aMu.
KoMnneKcHble COeANHEHUS.

OCHOBHbIE  3aKOHOMEPHOCTM  XUMMYe-
CKMX MPOLLECCOB.

JucnepcHble cucTtemMmbl. PacTBopbl.

OKWUCNNTENbHO-BOCCTAHOBUTE/IbHbIE
npoueccbl. OCHOBbI 31EKTPOXUMUN.

OKUCNNUTENbHO-BOCCTAHOBUTE/IbHbIE
npoLecchbl.

OCHOBbI 3/IEKTPOXUMUN.

MNToro 3a 1cemecTp

S
s 3
= 3]
= 3
o
C
3 4
1 cemecTp
3 -
1 -
1
1 -
4 -
1
1 -
1 -
l -
3 -
l -
2
10 -

3aHATNA

CemuHapckue

3aHATUA

JlabopaTopHble

3aHATUA

Konun4yectBo

=

vyacoB YCP

NHoe

Nab

- [1-35]

- [1-3,5]
[1-3,5]

- [1-3,5]

- [1-35]

[1-3,5]

- [1-3,5]

- [1-3,5]

- [1-35]
[1-3,
- 5-8,
10]
[1-3,
- 5-8,
10]
[1-3,
5-8,
10]

dopmva  KOHTpPONA
3HaHWM

TecT

Tect

TecT
TecT

TecT

TecT

TecT

3awuTa
na6opartop-
HbIX paboT
TecT

TecT

3awmTa
nabopaTop-
HbIX pa6boT

TecT

9K3aMeH



4.1

4.2

5.1

5.2

6.1

6.2

6.3

XUMnsa MmeTtasnsos.

XuMnsi MeTannoB rnaeBHoi noarpynnsi |,
I, 1w 1V rpynn.

Xumusa d-anemenTtos |, Il rpynn. Xumus
TUTaHa, BaHaAWnA, XpomMa, MapraHua, ane-
MEHTOB Tpuaibl >enesa.

XumMna HemeTasinos.
Xnmua sogopoja.
XUMNA BaXKHENLLMX HEMETas/10B.

JNeMeHTbl OPraHNYeCcKo XUMUN.

Knaccumkauusi M1 HOMeHKnaTypa opra-
HUYECKMX COeaMHEHWI. TpeaenbHble,
HenpegenbHble W TasloOreHNpPon3BOAHbIE
YrneBoA0POAbI.
CnupTbl, anbaernibl, KeTOHbl, Kap6oHO-
Bble KUCMOTbI.

AMUHbI U aMWUHOKWUCNOTbI. YTNeBoAbl.
OpraHunyeckue noanmepsl.

MToro 3a 2 cemecTp

nToro

3

2 cemecTp

1

0,5

0,5

12

15

4

12

10

[1-3,
581

[4.9]

[4.9]

11

Tect

TecT

TecT

Tect
TecT

TecT

TecT

3awnTa
na6opatop-
HbIX pa6oT

3awmTta
nabopatop-
HbIX paboT

3awmTa
nabopaTtop-
HbIX paboT

3K3aMeH
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NMH®POPMALUNOHHO-METOANYECKAA HACTb

MeToAnYeCKNE peKOMeHAaLMN Mo opraHn3aunm 1 BbIMOTHEHUIO CaMOCTOS-
TeNbHOW Pa6oTbl CTYAEHTOB MO YYebHOW ANCUMMNNHE «XUMUSA»

B oBnafeHUn 3HaHUAMU YUYebHOW AUCLUNANHBI BaXHbIM 3Tanom SBMSETCA ca-
MOCTOATeNbHaA paboTa CTyLeHTOB. PeKOMeHAyeTca GHOIXET BpeMeHU AN1A caMOCTOSA-
TenbHOM paboTbl B cpefHEM 2-2,5 yaca Ha 2-X 4acoBOe ayAMUTOPHOE 3aHATue.

OCHOBHbIMW HanpaB/ieHUAMM CaMOCTOATE/IbHON paboTbl CTyLeHTa ABNAKOTCA:

* NepBOHayYanbHO NOAPOGHOE 03HAKOM/EHME C MporpamMoil y4ebHOW AUCLM-
M/VHbI;

* 03HaKOMJIeHMEe CO CMUCKOM PeKOMeHAYyeMOW NnuTepatypbl No gUCLUNINHE B
LLesIoM 1 No pasjenam, Hanuume ee B 6M61M0OTEKE U APYTUX LOCTYMHbIX UCTOYHUKAX,
n3yyeHune HeobXoLMMOW NuTepaTypbl NO Teme, NoL6OpP AONONHUTENLHON NuTepaty-
pbl;

* U3y4yeHMe M pacliMpeHue NIeKLMOHHOro maTepuana npenogaBaTens 3a cueT
cneunanbHoOW NUTepaTypbl, KOHCYNbTaluWi, 3N1eKTPOHHOIO KOHCMEKTa JieKunin npe-
nofasaTens rno OTAeNbHbIM TeMawm;

* pewleHuWe 3ajay B ayauMToOpuUM NOA KOHTPO/NEM npenofasaTens B COOTBET-
CTBUW C pacnumcaHunem;

* MOArOTOBKa K NabopaTOpHbIM 3aHATUAM MO CreynanbHO paspaboTaHHbIM
nnaHam ¢ U3y4eHUeM OCHOBHOW W AOMOMHUTENbHOW NUTepaTypbl;

* NOAroTOBKA K 3awWwunTe nabopaTopHbiX paboT;

* MOArOTOBKA K BbIMO/IHEHWNIO AMAarHOCTUYECKON (POPMbl KOHTPONSA (KOHTPO/Ib-
Hble paboThbl);

* NOArOTOBKA K 3K3aMEHY.

NINTEPATYPA

OCHOBHasA:

1 Fnnuka, H. /1. O6wasa xumua B 2 T. Tom 1. yyebHukK gna sysos / H. J1.
FnuHKa; nof pepakumen B. A. Monkosa, A. B. babkoBa. - 20-e nsf., nepepa6. n gon.
- Mocksa: N3patenscTBo KOpanT, 2020. - 357 c.

2. MnuHka, H. /1. O6waa xumua B 2 7. Tom 2: yuye6bHUK gnsa Bysos / H. Jl.
MNnHKa; nop pepakuuent B. A. Monkosa, A. B. babkosa. - 20-e n3g., nepepab. n gon.
- Mocksa: N3gatenscTBo KOpanTt, 2020. - 383 c.

3. TynukuH, E. . Xumusa. B 2 4. Yactb 1 O6uwas n HeopraHnyeckas Xxmmus:
yyebHUK ana sy3oB / E. . TynukuH. - 2-e u3g., ucnp. n gon. - Mocksa: N3patenb-
cTBo KOpaiit, 2020. - 385 c.

4. TynukuH, E. . Xumuna. B 2 4. YacTb 2. OpraHnyeckas XuMus: yyebHUK
ansa Bysos / E. V. TynukuH. - 2-e u3g., ucnp. n gon. - Mocksa: MN3[aTenscTBo
KOpaiit, 2020. - 197 c.
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5. PocuH, N. B. O6bwas n HeopraHuyeckasa xumua B 3 7. T. 1L Obwaa xumusa:
yuyebHuK ansi By3oB / W. B. PocuH, JT. [l. TomnHa. - MockBa: M3gaTenbctBo KO paliT,
2020.-426 c.

JlononHnTenbHasa:

6. HukntnHa, H.I'. O6bwas n HeopraHuM4yeckasd XMmus B 2-X 4yactax. Yactb L
TeopeTnyeckne OCHOBbl. YUYEOHUK U MPaKTUKYM AN NpuKnagHoro 6akanaspuarta /
H.I'. HukntuHa, B.WN. MpebeHbkoBa. - Mocksa: KOpaiT, 2020. —211 c.

7. MpakTuKym no obuiern Xxumun: yyebHoe nocobue aAns akageMmmyeckoro 6a-
kanaspmata/ H. J1. MnunHka, B. A. lNonkos, A. B. babkos, O. B. HecTeposa. -
Mocksa: N3gaTenscTBo KOpainT, 2019. - 248 c.

8. Obwasa xuMund: 3agayun, BOMNpoChl, ynpaxHeHnsa: yyebHoe nocobue gns cTy-
[JEHTOB YyUpeX/[eHuWi BbiCero obpa3oBaHUs N0 eCTECTBEHHOHAYUYHbIM CreuuanbHO-
ctam / [W. E. WwnumaHosny un gp.]; nog pepakumein N. E. WumaHoBmya. - MUHCK:
HapogHasa acseta, 2020. - 319 c.

9. Optok, B. I'. OpraHuyeckas xumua: yyebHoe nocobue ansa sysoB / B. T.
AOptok, B. I'. Kapues, B. 1. Xunq. - 3-e u3g., ucnp. n gon. - Mocksa: 38aTensCcTBO
KOpaliit, 2020. - 502 c.

10. Enwucees, C. FO. Obwasa n HeopraHuyeckas XMMnsa: BBefeHNe B XMmuye-
CKUIA 3KCMepUMEHT: NPaKTUKYM A8 CTYLEHTOB yUpeX/eHWi BbicLero obpasoBaHus,
obyuvatowmxcsa no cneymansHoctn 1-02 04 01 «buonorua n xumua» / C. KO. Ennce-
e, E. H. Muuykesny; MuHuctepcTBo obpasoBaHua Pecnybnuku benapycoh, benopyc-
CKWUA TrOCYyAapCTBEHHbIW Mefarornvyecknin yHmsepcuteTr um. M. TaHka. - MMUHCK:
Briy, 2020. - 195 c. [9NneKkTpoHHbIN pecypc] - Pexum pgoctyna:
http://elib.bspu.by/handle/doc/49062.
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TEMATUYECKWI MNAH NTABEOPATOPHbLIX PAEOT
ana cneumanbHocTn 1-25 01 09 «ToBapoBeAeHUE N IKCMEPTN3a TOBAPOB»,
cneumanunsaymmn 1-25 01 09 01 «ToBapoBeAeHMe M 3KCMepTn3a NPOL0BONbCTBEHHbIX

TOBapoB»
(aHeBHaA hopma NosyyYeHUA BbiCWEro obpasoBaHus)
HanmeHoBaHMe TeMbl, 1abopaToOpHO paboThl, YyebHoe
nepevyeHb UCMOJIb3YEMbIX I'Ipl/l60pOB BpemMsA, 4Yachbl
Tema 2.3. OCHOBHble 3aKOHOMEPHOCTM XMMMNYECKUX MPOL,eccoB
JlabopatopHasa pab6ota Nel. CKOpPOCTb XMMWYECKUX peakuuii. XMMU4Yeckoe 4
paBHOBeCHe.
Tema 2.4. lucnepcHble cnucTemMbl. PacTBopbl.
JlabopaTtopHasa pa6ota Ne2. Cnocobbl KOMIMYECTBEHHOrO BbIPaXKeHWS COCTaBa 4
pacTBopa.
JlabopaTopHas pa6oTa Ne3. DnekTtponuTuyeckas guccoumauyms. Fmaponms co- 4
ne.
JlabopatopHas pa6oTa Ned. N3mepeHne BOAOPOAHOIr0 nokasatens pH pactso- 4
poB.
Tema 3.1.0KNCNNTENbHO-BOCCTAHOBUTE/IbHbIE MPOLLECCHI.
JlabopaTtopHas pa6oTta Ne5. OKUCAUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKkLun. 4
Tema 3.2.0CHOBbI 3/IEKTPOXUMUMN.
JlabopaTopHas paboTa Ne6. 3/1eKTPOSIn3 BOAHbIX PacTBOPOB 3/1EKTPOSINTOB. 4
JlabopaTopHas paboTa Ne7. ManibBaHM4YecKue 3n1eMeHTbl. C ranbBaHUYeCKUX 2
3N1eMEHTOB.
Tema 4.1. Xvimusa MeTannoB rnasHoi nogrpynnel I, W, 111 vn IV rpynn.
JlabopatopHasa pab6oTta Ne8. XMMWYeCKMe CBOICTBA METasINIOB: B3aMMOfEN- 4
CTBMe METas/IOB C BOAOM, pacTBOpamMu KUCNOT, OCHOBaHWUIA U Coneil.
JabopaTopHas pa6ota Ne9. OnpegeneHune XXecTKOCTU BOAbI. 4

Tema 6.1. Knaccuumkaums n HoMeHKNaTypa opraHUYeckKux CoeguHEHUIA.
MpegenbHble, HeNpegenbHbIe U rasoreHnpPon3BoHbIe YI1eBOAOPOLbI.

JlabopaTtopHas pa6ota Nel0. XumMuyeckmne cBOCTBA a/IKaHOB M a/IKEHOB. 4
Tema 6.2. COMpThl, anbernibl, KETOHbl, KAPOOHOBbIE KMUC/OThI.

JlabopaTtopHasa pa6ota Nell. XMmnyeckue cBoiicTBa cCNMpTOB U (DEHOMOB. 4
JlabopaTopHas pa6ota Nel2. Xumunueckue cBOCTBA anbierngoB N KeTOHOB. 4
JlabopatopHaa pab6ota Nel3. Xumuueckme CBOMCTBA C/A0XHbIX 3(DMPOB U XN- 4
poB.

Tema 6.3. AMUHbI U aMWHOKUCNOTbI. Yrnesogbl. OpraHnyeckume nosinme-

pbl.

JlabopaTtopHasn pa6oTta Nel14. XumMuyeckune cBoicTBa aMUHOKNUCNIOT N Ge/IKOB. 4
JlabopaTopHasa pa6ota Nel5. XMmnuyeckue cBolicTBa yrieBofoB. 6

NTOro 60
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TEMATUYECKWI MNAH NTABEOPATOPHbIX PABEOT
ana cneyunansHoctn 1-25 01 09 «ToBapoBeAeHMe U IKCMEPTN3a TOBAPOBY»,

cneyunanusaymm 1-25 01 09 02 «ToBapoBefeHMe N IKCNepTU3a

HENPOA0BO/IbCTBEHHbIX TOBAPOB»

(aHeBHaA popma nosiyyeHUsA BbiCcLIEro obpasoBaHusA)

HavmeHoBaHWe TeMbl, NabopaTopHOi paboTsl,

nepeyeHb UCMOMNb3yeMbIX NPUOGOPOB
Tema 2.3. OCHOBHbIe 3aKOHOMEPHOCTU XMMUYECKUX NPOLLECCOB
JlabopaTopHass pa6oTta Nel. CKOpPOCTb XMMWUYECKUX peakuuii. XMMUYecKoe
paBHOBeCKeE.
Tema 2.4. lucnepcHble cuctemMbl. PacTsopsl.
JlabopaTopHas pab6ota Ne2. Cnocobbl KOMMYECTBEHHOI0 BblpaXeHUsA cocTaBa
pacTsopa.
JlabopaTopHas pa6boTa Ne3. dnekTponutuyeckas guccoymnaumns. Mmaponus co-
nen.
JlabopaTopHas pa6oTta Ned. M3mepeHne BOAOPOAHOro nokasatens pH pacTtso-
pos.
Tema 3.1.0KNCNNTENBHO-BOCCTAHOBUTE/IbHbIE MPOLLECCHI.
JlabopaTopHas pab6oTta Ne5. OKUCANTENbHO-BOCCTAHOBUTE/bHbIE peaKkLuu.
Tema 3.2.0CHOBbI 3/IEKTPOXUMUMN.
JNabopatopHaa pa6oTta Ne6. 31eKTpPoIn3 BOLHbIX PacTBOPOB 3/1eKTPO/IUTOB.
JabopaTtopHas pa6oTta Ne7. ManbBaHu4yeckue aneMeHTbl. SAC rasbBaHNYECKNX
3/1EMEHTOB.
Tema 4.1. Xumuna metannos rnasHoi nogrpynnsi I, 11, 11 v IV rpynn.
JlabopatopHaa pa6ota Ne 8. XMMWYECKUE CBOWCTBA MeTa/l/I0B: B3aMMOAeii-
CTBME MeTas1/I0B C BOAOW, pacTBOPaMi KWUC/IOT, OCHOBaHWA 1 CONeEN.
NabopaTopHass pa6ota Ne 9. MMony4yeHne u cBoiicTBa meTannos Il rpynnbl
rnaBHOM MoArpynmnol.
JNa6opaTtopHasa paboTta Ne 10. OnpegesieHUe XeCcTKOCTU BOJbI.
Tema 5.2. XMMUN BaXKHeNLWNX HEMETaI10B.
JlabopaTtopHas pa6oTa Nell. XuMmuueckme CBOICTBA Yrnepoja n ero coenHe-
HWIA.
NabopaTopHasa pa6oTa Ne 12. XMMMYeCKMe CBOCTBA KPEMHUSA U ero coegunHe-
HUIA.
Tema 6.1. Knaccugpukayma n HoOMeHKAatypa OpraHMYecKnX COefUHEHUIA.
MpefenbHble, HeNpPeaenbHbIe U raforeHnpPon3BoHbIe YrieBo40P04bI.
Na6opaTtopHasa pa6ota Nel3. XMu4yeckmne CBOMCTBA a/iIkaHOB N afIKEHOB.
Tema 6.2. CnupTbl, anbAernabl, KeTOHbI, KAP6OHOBbIE KNCAOTHI.
NabopaTopHasa pa6oTa Nel4. XmMnyeckune CBOMCTBA CMUPTOB M (HEHOSOB.
NabopaTopHas pa6oTa Nel5. XmMmunueckmne CBOMCTBA aNbAeruioB N KeTOHOB.
NabopaTopHas paboTta Nel6. XnMUUYECKNE CBOWCTBA C/IOXHbIX 3WMPOB N XUN-
poB.

NTOro

YyebHoe
BpeMs, yachl

4

I

60



TEMATUYECKWI MNAH NABEOPATOPHbLIX PAEOT
Ana cneunanbHoctn 1-25 01 14 «ToBapoBefeHWe N TOProsoe
npesnpUHNUMATENIbCTBO»

(3a04Hasa popma nonyvyeHmMs BbICLLEro obpasoBaHnA)

HavnmeHoBaHue TeMbl, nabopaTopHO paboThl, YyebHoe
nepeyvyeHb UCMOJb3yeMblX NPUOG0POB Bpems, yacbl
Tema 2.4. lucnepcHble cnuctemMbl. PacTBopbl.
JlabopaTopHas pa6oTa Ne 1. DneKkTponnTmyeckaa guccoumayns. Fnaponns co- 4
ne.
Tema 4.1. Xumuna metannos rnasHoi noarpynnsi I, 11, 11 v 1V rpynn.
JlabopaTopHas pa6oTta Ne 2. OnpegeneHune XXecTKOCTU BOAbI. 4
Tema 6.3. AMUHbI N aMUHOKUCOTbI. YTrnesogbl. OpraHnyeckue nonmme-
pbl.
NabopaTopHasa padoTa Ne 3. XmMuyeckune cBoicTBa aMMHOKUCNOT U BENKOB. 4

nTOro 12
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MPOTOKO/ COIJTIACOBAHWMA YYEBEHOW NMPOTPAMMbI YBO

Ha3BaHune
yuebHOl
AVCUMMNHBI,
C KOTOpOM
TpebyeTcsa co-
rnacosaHue
ToBapoBepge-
HUe 1 aKcnep-
TV3a O4HOPOA-
HbIX TOBaPHbIX
rpynn (B oT-
pacnn). ToBa-
poBefeHune u
aKcnepTusa
n1o400BOLL -
HbIX TOBApPOB.

Ha3BaHue
Kadeapsl

ToBapoBse-
LeHna u
3KCNepTun3bl
TOBapoOB

MpepnoxxeHus

06 U3MEHEHMUAX B COAepIKa-
HUWM y4eb6HON NporpaMmmubl
yUYpeK4eHNs BbICLUEro
o6pa3oBaHunsA Mo y4eOHOM
AncunnanHe

HET

lp'N/. Ifrixyxrif/

PelwleHune, NpUHATOE
Kaegpoi, paspabo-
TaBLWeNn yyebHyto
nporpammy (C yka-
3aHMeM Jatbl U1
HOMepa NPoTOKONA)
Yu4ebHYytO nporpam-
MY «XUMUA» PeKO-
MEHA0BaTb K YTBEp-
XAeHuto (NpoToKon
Ne jfoTID ./S.202&T.)
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