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O6nacTb NPMMEHEHUA U MeCTO AMCUUNINHBLI B y4ebHOM mpoLecce:

YyebHaa ancumnimHa «Xu-

MUsI» OTHOCUTCS K 6a30BOI YacTu €CTECTBEHHO-HAay4YHOro yukna gucumnamH noaroToBKK.

[Ona n3yvyeHus gaHHON y4eOHOW AMCUMNAMHBI HEOBXOAUMbI 3HAHWUS, YMEHUSA U HaBbIKKU, (POPMM-
pyemble NPeaLIecTBYOWMMI 1 CONYTCTBYHOLWMUMMN ANCUNNANHAMK; MaTEMATUUYECKNIA aHanm3, o6was un
3KcnepuMeHTanbHas Puanka (MonekynapHaa gusnka, TepMognmHaMnKka), eKonorus, gunocodus.

1. CTpyKTypa gucumnnunHbel (Mogyns)

XapakTepucTnka yuyeGHoi ANCLUNINHBI

O6pa3oBate/bHblli YPOBEHb:
HanpaeneHne noaroToBKM
Mpodnnb
Ko/nnyectBo  cofepxXaTenbHblX  MOAy/ei
(Tem)

OvcunnnumHa 6a3o0Boi / BapuaTUBHON YacTu

obpa3oBaTeibHON NporpaMmsl

D opMbl KOHTPO/A

Moka3aTenu

KonnyecTBo 3a4eTHbIX eguHuL, (KpeanToB)
KonnyecTtso 4acos
fo4 NOArOTOBKM
Cemectp
Konnyectso 4acos
- NEKLMOHHbIX
- NPaKTUYECKUX, CEMUHAPCKNX
- N1abopaTopHbIX
- CaMOCTOATE/IbHON paboTbl
B T.4. UHAMBUAYaANbHOE 3afjaHne
HepenbHoe KOMMYECTBO 4acos, T.4.

ayANTOPHbIX

OCO —obulee cpeaHee obpasoBaHme
CIMO —cpegHee npodeccmoHanbHoe 06pa3oBaHme
BMO - Bbicwee NpogeccuoHanbHOe 06pasoBaHme

2. OnncaHne JUCUUNINHBI.

o4yHas opma 0by-
yeHus Ha base
cno

(cokpau,)

3a04yHasn popma
06yyeHunsa Ha b6ase
cno BMO
(cokpauy.)  (cokpaty.)
bakanasp

0OCO

05.03.06 3kKonorma n NpMpoaoNosib3oBaHmNe

ba3oBast yacTb

Tekywmnin, MOAYAbHbIA KOHTPOAb M MUTOrosas
aTTecTauus (3aveT)).
O4YHaa opma o6y- 3ao0yHas opma
YyeHus Ha base

cno

(cokpauy.)

0byyeHuMa Ha 6a3se
cno BMO
(cokpauy.)  (cokpady.)

0CO

>
103

1,2

48

32

2 (1cem.)
3(2cem.)



2. OnucaHve gUCLUUMNNNHDI.

Llenn un 3agaumn: Lienb - 03HaKOMUTb CTYAEHTOB C TEOPETMUYECKMMMN OCHOBaMM 06LWEN XUMUK,
KOTOpble NO3BOAUAN Obl OBNafeTb OCHOBHbIMW 3aKOHaAMMW U NOHATUAMWU U ONEpUpoBaTb UMK NpU U3Y-
YEHMN OTAENbHbIX AUCUMNAWH Ha CTapwux Kypcax. HayumTb CTy[eHTOB: MCMNOMb30BaTb 3HaHWUA 06-
Wen XMMUKN Jns aHannsa CTPOEHUSA, XUMUYECKUX CBOMCTB, YCNOBUIA [0ObIYM HEOPraHMYeCcKnX u opra-
HUYECKMX BELLECTB; aHanm3a U NPOrHO3MpPOBaHMA 3KONOTMYECKON 06CTaHOBKMW; BbIMONHEHUA XUMU-
4yecKoro akcnepmmMmeHTa. CopMmUpoBaTh: CUCTEMHbIE 3HAHUS O B3aMMOCBA3N MEXAY CTPOEHMEM U XU-
MUYECKMMUN CBOCTBAMM OGMOMOTMYECKN BaXKHbIX KacCOB MPUPOAHbLIX HEOPraHM4ecKmMx U opraHmye-
CKMUX COEAMHEHWIA, NpeAcTaBNeHNE O FEOXUMMUYECKUX NOCNEeACTBMAX TEXHWYECKOW AeATEeNbHOCTU Ye-
NOBEKa W peLleHnn 3KoMornyeckmnx npobnem.

3apgauu:

- 06006WMTb PaKTUYECKNIA MaTepuan WKOMbHOIO Kypca; paCCMOTPETb OCHOBHbIE acneKTbl X1-
MWUMN NPOCTbIX BEWECTB N COEAUHEHNN S-, p-, d- 1 f-3N1EMEHTOB;

- OnpefennTb POSib HEOPraHWYECKOW M OpraHMYeckom XUMUK B PELUEHUUN XO3ANCTBEHHbIX,
3KOJIOrMYeCcKMX, Hay4YHOo-Uccnef0BaTeNbCKUX NpPobnem;

- cthopmMumpoBaTb y CTYZAEHTOB NpeAcCTaBAeHME O CYLWHOCTN XMMUYECKNX NpeBpaLLeHnii Heop-
raHMYecKMX N OpraHn4yeckmMx COoefMHEeHN, KOTopble NiexxaT B OCHOBE MPOLECCOB XKXU3HEAeATeNbHOCTM
N BAUSIKOT Ha 3TW NPOLECCHI;

- ctopmupoBaTb Yy CTYAEHTOB nMNpeAcTaBneHME 06 OCHOBHbIX XUMMWYECKUX W  (PU3NKO-
XUMMNYECKUX METOAaX aHann3a npupoAHbIX 06bEeKTOB;

- NpeAoCTaBUTb XapaKTePUCTUKY reocdepbl M 6mMoctepbl, pacCMOTPETb MX pofib B obecneye-
HUWM 3KONOTMYECKOro paBHOBECUS B NNaHeTapHOM W peroHasbHOM MacwTabax;

- 0XapakKTepu3oBaTb TEXHUYECKYHO AEeATENbHOCTb Ye/I0BEKA B acMeKTe ee reoOXMMUYecKnx noc-

neacTBUA.
TpeboBaHMA K pe3y/nibTaTaM OCBOEHMS AMCUMNAUHLI: [pouecc U3yvyeHUs AUCLUNANHBbI Ha-

npas/ieH Ha (hOPMUPOBaHME 3/1EMEHTOB CNeAyoLWUX KoMneTeHUnin B cootsetcTeum ¢ FOC BIMO no
[JaHHOMY HanpaB/ieHUIO MOArOTOBKMU.

BbinyckHUK nporpammbl 6akanaspuara Ao/HKeH 061a4aTh ClefyroLMm
06 EeKYNbTYPHbIMK KOoMMeTeHunamMn (OK):

CMOCOOHOCTBID MCNOMb30BaTb OCHOBbI (YMIOCOMCKUX 3HAHWUIA AN GOPMUPOBAHMA MUPOBO3-
3peH4yeckoi nosumuum (OK-1);

CNOCOGHOCTbIO aHaNM3npoBaTb OCHOBHbIE 3Tarnbl U 3aKOHOMEPHOCTU UCTOPUYECKOTO PasBUTUS
obuiecTBa A4NA PopMupoBaHua rpaxaaHckon nosuuun (OK-2);

CNOCOBHOCTLIO K caMoopraHm3aumm n camoobpasosaHuio (OK-5);

rOTOBHOCTbHIO MO/b30BaTHCA OCHOBHbLIMU METOAaMW 3aLiMTbl NMPOWU3BOACTBEHHOIO MepcoHana un
HaceneHns OT BO3MOXHbIX NOC/eACTBMI aBapuil, katacTpod, CTUXMIiHbIX 6eacTeuin (OK-7).

obwenpodeccnoHanbHbiM KoMmneTeHumamn (ONMK):

BfafleHvemM 6a30BbIMW 3HAHVMAMU B 06/1aCTV (DyHAAMEHTA/IbHbIX Pa3fenoB MateMaTukn B 00b-
eme, HeOOXOAMMOM A1 OCBOEHMA MaTeMaTU4ecKoro amnapata 3KO/MOrMYyeckMx Hayk, 06paboTKu WH-
(hopmaummn 1 aHannsa faHHbIX MO 3KOM0rum 1 npupogonons3osaHmio (OMK-1);

BfafieHnem 6a30BbIMU 3HAHUAMMW (PYHLAMEHTa/IbHbIX Pa3fenos QU3NKU,XUMUKU U BUoNornu B
06beme, HEOOXOAMMOM [/1 OCBOEHUSA (DU3NYECKUX, XUMUYECKUX N BMONOrMYECKUX OCHOB 3KONOTUN U
NMPUPOAONONb30BaAHNS;

3HaHUAMW O COBPEMEHHbIX MHAMMUYECKMX NpoLeccax B NPUpose 1 TeXxHocdepe, 0 COCTOSHUN
reocep 3emnau, aKONOrMKU 1 3BOMOLMK Brochepsbl, TNobanbHbIX 3KOOTMUYECKMX Npobiemax, a Takxe
MeTofaMy XMMWYECKOro aHanusa, otbopa u aHann3a reosiormMyecknx n 6Monornyecknx npoo6, Hasbl-
Kamn naeHTUuKaumm n onucaHns Guonormyeckoro pasHoobpasus, ero OLEHKN COBPEMEHHBIMU Me-
TOLaMMN KO/IMYeCcTBEHHOW 06paboTkm nHpopmaymm (OMNK-2);

BfafjeHnem nNpogeccMoHasbHO NPOUAMPOBAHHBIMU 3HAHUAMU W MPaKTUYECKUMU HaBblKaMy B
o6LLeil reonornn, TEOPeTUYECKOM 1 NpakTUYecKoin reorpaguu, o6LWeM NOYBOBEAEHUMN U UCMNONb30Ba-
HWeM KX B 0611acTu aKonormm n npupogononb3osaHus (OMK-3);

BnageHnem 6a3oBbIMU 06LLenpodeccnoHanbHbiMU (06LLEIKONOrNYECKUMIU) NMPeLCTaBNeHUAMM



0 TEOPeTUYECKUX OCHOBAX OOLLei 3KOMOrnu, reo3KoNornn, 3KOOrnyu YenoBeka, CoLmanbHOW 3KO0-
rmm, oxpaHbl okpyXxatoulei cpegbl (OMK-4);

BNafleHneM 3HaHUAMM 06 OCHOBax yuyeHus 06 aTmocgepe, rugpocdepe, brochepe n naHawap-
ToBeaeHun (OMK-5);

BfajileHneM 3HaHMAMU 06 OCHOBaxX MPMPOLOMNONAb30BaHWA, 3KOHOMUKM MPUPOLOMNOAb30BaHNS,
YCTOMUYMBOrO pa3BUTUSA, OLEHKWM BO3JENCTBUSA HA OKPY>XKaloLWyr cpefy, NPaBoBbIX OCHOB NPMPOAOMo-
Nb30BaHMA 1 OXpaHbl OKPYXXatoLLeil cpefbl; CNOCOBHOCTLIO MOHUMATb, U3araTb U KPUTUYECKM
aHanusuposaTtb 6a30BYy0 MHPOpPMaL MO B 061acTu 3Konormm n npupogonons3osanus (OMK-6);

CNOCOGHOCTBI0 K WMCMONb30BAHWUIO TEOPeTUYECKUX 3HaHWA B MPAKTUYECKON [AeATefIbHOCTU
(ONK-7);

CNOCO6GHOCTLIO pellaTh CTaHZapTHble 3afayn NpoecCUOoHaNbHOW [eATeNbHOCTM Ha OCHOBE
UHPOPMALMOHHOW 1 6M6AMOrpatMyeckon  KynbTypbl C  MPUMEHEHMEM  WH(POPMaLMOHHO-
KOMMYHMWKaLMOHHbIX TEXHONOTUA 1 C YYEeTOM OCHOBHbIX Tpe60BaHNN MH(POPMALMOHHON 6e30nacHOC-
™ (OMK-8).

npogeccuoHanbHbiMn KoMmneTeHunamm (MK

B HAay4HO-MCCef0BaTeNbCKOM LeATeNbHOCTU:

BfafileHnemM 3HaHuAMK 06 OCHOBAxX MOYBOBEAEHWA, KAMMATON0rumn, rmaponoruun, naHgwagro-
BeAieHUs, coLnanbHO-3KOHOMMUYeCKOo reorpadumn n kaptorpagpu (MK-1);

BflafleHnemM 3HaHUAMU O TEOPETMYECKMUX OCHOBAaxX 6uoreorpauu, 3KOMOrMM XUBOTHbIX, pacTe-
HUA N Mukpoopraunsmos (MK-2).

BNafjeHnem 3HaHMAMU B 061acTU 06LLero pecypcoBefeHns U permoHasbHOro nNpupoLonosb30-
BaHusA (MK-3);

CNOCOBHOCTLIO aHaNM3MpoBaThb reonoruyeckue npobnemsl (MK-4);

BfiafjleHnemM 3HaHUAMYU B 06/71aCTM TEOPETUYECKUX OCHOB FEOXUMUN N TeOMU3NKM OKPYXKaOLLLeid
cpefbl, MPUMpoOAOoNoNb30BaHMs, 3KOHOMUKI NPUPOAONOb30BaHUSA, ycToumnsoro passutusa (MK-5);

B NPOEKTHO-NPOM3BOACTBEHHON e TeNbHOCT U:

BfafjleHnem 3HaHuUAMU 06 OLeHKe BO3ZeiCTBMA Ha OKpYXatlyl cpefy, NpaBOBbIX OCHOBaX
NPUpPOLONO/b30BaHNA 1 OXPaHbl OKPY>XXatoLLel cpefbl; CNOCOBHOCTLIO U3naraTb U KPUTUYECKU aHanu-
3upoBaTtb 6a30BYH0 MHMOPMALUIO B 061aCTK 3Konornum n npupogonosnb3osaHusa (MK-6);

BfafjleHnemMm MeToammn reoXMMmyeckux v reousnyeckux nccnefoBaHunii, o6Lero n reoakosno-
rMYecKoro KaprorpaupoBaHus, 06paboTKn, aHann3a N CUHTE3a NONeBON M NabopaToOpPHON reo3Kono-
rMYecKoi MHMOpMaLMKN 1 CNOCOBHOCTLIO NPUMEHATb TEOPETUYECKME 3HAHWUA HA NPaKTUKe; MeTogamu
00paboTKM, aHanM3a U CUHTEe3a NOJIEBO U NabOPaTOPHOWN 3KONOTMYeCKOW MHGOpPMaLMKM 1 CNOCOBHOC-
TbIO MCMONb30BaTbh TEOPeTUYeCcKMe 3HaHNA Ha npakTuke (MK-7);

B KOHT PO/IbHO-PEBU3NOHHOMN JeATEeNbHOCTU:

BNafjleHnem 3HaHMAMMU 06 OCHOBAaX 3KO/IOrMYECKOro MOHUTOPWHIA, 3KONIOrMYECKOW 3KCMepTu3sbl, 3KO-
NOTMYecKOro MeHe[)XXMeHTa 1 ayiuta, HOPMUPOBAHUSA N CHKEHUNSA 3arps3HeHNs OKPYXKaloLlein cpepl,
OCHOBax TeXHOTeHHbIX CUCTEM K 3Kosiormyeckoro pucka (MK-s),

B OpraHn3aLnoHHO-ynpaBfeHYeCKon AeATeNbHOCTU:

BflafjleHMemM HaBblKaMu MIaHWPOBaHWA U OpraHu3auuy nosesbiX W KaMmepasnbHblX paboT, a Tak-
Xe yyacTtusi B pabote opraHoB ynpasneHusa (MK-9);

B Nefarormyeckon fAesiTeNbHOCTMU:

BfafjleHnemM HaBblkaMu NpernojaBaHUs B 06pa3oBaTe/lbHbIX OpraHu3aLmax NpPocBeTUTeNIbCKOW paboThbl
(NK-10);

B NPOW3BOACTBEHHO-TEXHONOTMYECKON [eATeNbHOCTMU;

BfafjleHnem 3HaHWAMU TeopeTUYECKMX OCHOB 3KO/IOMMYECKOro MOHWTOPUHTa, 3KON0rMYecKow
9KCNEPTU3bl, 3KOOTMYECKOro MeHe[>KMeHTa U ayanuTa,HOPMUPOBAHNUA U CHUXEHUA YPOBHA 3arpssHe-
HUS OKPY>KatoLLel cpefbl, TEXHOTeHH bIX CUCTEM W 3KONOTMYEeCKOro pucka, CnocobHOCTbIO MPOBOAUTL
9KOMIOrMYECKNUIA MOHUTOPUHT M MEPOMpPUATUA NO 3alUUTe OKPYXXatollelh cpefbl OT aHTPOMOreHHOro
BO3JeNCTBUA; OCYLLECTBAATb NPON3BOACTBEHHbI 9KONOTMUYECKNA KOHTpob (MK-11);

BNafjeHnem meTtogamm otéopa npob v NpoBefeHNs XUMUKO-aHAIMTUYECKUX UCCNeL0BaHNI Ka-
4yecTBa KOMMNOHEHTOB MPUPOAHON Cpefbl, FEOXMMUYECKUX UCCefoBaHNii, 06paboTKKM, aHanm3a n CUH-
Tesa NPOuM3BOACTBEHHON, NOMNEBOM U NabOpPaTOPHOI 3KONOTMYECKOl MHOpMaLLMKM, MeTodamun CocTaB-



NEHNA 3KONOTMYECKNX U TEXHOTEHHbIX KapT, cbopa, 06paboTKuK, cuctemartmsanmm, aHanm 3a MeTogamu
OLLeHKN BO3[eNCTBUA aHTPOMNOreHHOM AeATENbHOCTM Ha OKPYXXaloLWYy cpesy W BblSBNEHUSA UCTOYHU-
KOB, BMJ0B U MacliTaboB TexHOreHHoro Bo3aencteus (MK-12);

BNafleHNeM HaBblKamMn 3KCnyaTtauum OYMCTHbIX YCTAHOBOK U COOPYXXEHWIA, NONNIOHOB OTXO-
[0B NPOU3BOACTBA W MOTPe6/ieHNs W APYrMX NPOU3BOLCTBEHHbLIX KOMIMJIEKCOB B 06/1aCTW OXpaHbl
OKpY>XXalLLein cpefbl U CHMXXEHUS YPOBHS HEraTMBHOrO BO3[ENCTBUS XO3ANCTBEHHON AeATeNbHOCTM
(MK-13);

nocneacTBuA, NNaHUPOBaTb MeponpuATUA MO NpPOpMNaKTUKE W NUKBUAALUUW NOCNeLCTBUIA
9KONOIMYECKNX KaTacTpod, NpUHUMATL NPOPUNIAKTUYECKME MePbl AN1F CHUXXEHWSA YPOBHSA OMacHOCTEMN
pasnnMuyHoro suaa u nx nocneactenii (MK-14);

CMOCOBHOCTLIO peanin3oBbiBaTb TEXHOIOTMYECKME MpOLecchl Mo nepepaboTke, yTuansaumum un
3aXOPOHEHUIO TBEPAbLIX U XUAKUX OTXOA0B; OPraHM30BbIBaTb NPOM3BOACTBO PaboT Mo peKy/bTuBaLmm
HapyLeHHbIX 3eMefib, MO BOCCTAHOBNEHWIO HapYLUEHHbIX arporeoCcUcTeM W CO34aHUIKD KYNbTYPHbIX
nangwadgros (MK-15);

CNOCOGHOCTbIO OCYLLECTB/ATb KOHTPOJIb BXOAHbIX W BbIXOLHbIX MOTOKOB TEXHOJIOrMYECKUX
npoLeccoB Ha NPoOM3BOACTBaX, y4aCTBOBaTb B pa3paboTKe U BHELPEHMM MANIOOTXOLHbIX U pecypcoc-
beperatowmx TexHonornin npomssoactea; (MK-16);

BfafileHneM 3HaHUAMM O MPaBOBbIX OCHOBAX MPUPOAOMNO/L30BAHUA U OXPaHbl OKPY>XXatoLel
cpeapbl (MK-17);

CNOCOOHOCTbIO NMPOBOAMTL aHanu3 MHhopMauMm B chepe OXpaHbl OKpYXalolein cpegbl u pa-
LWoHanbHOro npupogonosnb3osaHua (MK-18);

B pesynbTate nlyyeHUs y4ebHOW ANCUNNINHBI CTYAEHT LOJDKEH.

3HaTb: OCHOBHble MOHATUSA M 3aKOHbl XMMWUW; CTPOEHME aTOMa , MOHATME XUMMUYECKOW CBA3N,
OCHOBbl TEPMOAUHAMUKN W KWHETUKWU; 3aKOHOMEPHOCTU W3MEHEHUS XUMUYECKUX W (DU3NYECKUX
CBOMCTB MPOCTbIX BELLECTB M OCHOBHbIX K/1aCCOB HEOPraHUYecKUX M OpraHMYecKUX COefWMHEHWIA; no-
BeJieHMe CoMei, KUCNOT U OCHOBAHMIA B PacCTBOPUTENAX; OCHOBbI CMHTE3a BELLeCTB B nlabopartopuun u
MPOMbILLJIEHHOCTU; BMOTEHHYIO PONb MPOCTLIX U CIOXHbIX BELECTB; npasBuia TEXHUKU 6e30macHoCTH
npu paboTe B XMMUYECKOW n1abopaTopum; . OCHOBHYHO W BCMOMOraTe/ibHYyK NiMTepaTypy no o6Liei
XUMUKN. 3HaTb UCTOPUIO BO3HUKHOBEHUA XUMUU U BUOTeOXUMUKN, OCHOBHbIE 3Tarnbl UX pPa3BUTUA, NPO-
61eMbl, KOTOpPble OHW pelakT, MepPCrneKTUBbI PasBUTUS GMOreoXMMUYECKO Hayku. MmeTb obuiee
npefcTaB/ieHne 0 BaXKHENLWMX Knaccax COefMHEHWNI, BXOAALWMX B COCTaB XMBbIX U HEXMBbLIX OpraHu-
3MO0B. VIMeTb 0o6Lyee NpefcTaBNeHNe 0 BaXXHENLWMX npoueccax, NPOUCXoAsaLmnX B 6uochepe n rmapo-
chepe. 3HaTb OCHOBHbIE MPUHLUMbI XUMUYECKUX N (IU3NKO-XUMUYECKUX METOAOB UCCNeA0BaHNS.

YMeTb: ONucatb CTPOEHME aToMa, BaJIeHTHOCTb U CTeNeHb OKWUCNEHUSA 3/IeMeHTa B COefunHe-
HUAX M BO3MOXHOCTb 06pa30oBaHMA MM Pa3IMYHOrO TWMNa CBA3W; NpeaycmaTpuBatb U OOBACHATb XW-
MUYeCcKMe CBOWCTBa COEAMHEHWIA; HaXOAWTb CBA3b MeXAy CTPOEHWEM, COCTaBOM M XUMUYECKUMU
CBOWCTBaMU BeLLECTB; OLEHMBATb NOBeAeHWe TMAPOKCUAOB, KUC/OT, COMEN N KOMMJIEKCHbIX COeAunHe-
HWA B BOGHOM pacTBOpe; OMNpeaensiTb BO3MOXHOCTb U Hanpas/ieHNe NPOTEeKaHNA peakunin, BepoATHbIe
MPOAYKTbI, CTEXMOMETPUYECKME KOIPMULNEHTLI; pelaTb 3afayvn, AenaTb CTEXMOMETPUYECKMNE pacye-
Tbl; HAX0A4MTb TeN0Bble 3PHEKTbl N KMHETUYECKME MapaMeTpbl peakuuin; nonb3oBaTbecs Tabnmuamu
TEPMOANHAMUYECKUX BENNYMH (TepMmoguHamuyeckne (MYHKUUKW, KOHCTaHTbl paBHOBECMUSA, OKUCAUTe-
NbHO-BOCCTAHOBUTE/IbHbIE MOTEHUMaNbl); ONpeaensiTb HaXO4WUTb HanpaBfeHWe peakuun K CMmelLeHue
paBHOBECMSA M ONTUMa/bHbIE YCNOBUSA NPOTEKaHWS NPOLECCOB; NO/b30BaTbCA XMMUYECKOW NOCYyA0i U
nprYeMamu BbINOTHEHUA XUMMUYECKOTO 3KCNEepPUMEHTA; OCYLEeCTBNATb MOUCK HY>XHOW MHopMauuu B
Hay4YHOW 1 CNpaBOYHOW NUTepaType BbIMONHATL XMMUYECKME N BUOreOXMMUYECKMNE IKCMEPUMEHTDI; .
BecTn 3anucb HabnogeHUn B nabopaTtopHOM XXypHasne Ha OCHOBaHMM COOTBETCTBYHOLLMX CTaHLApPTU-
3MPOBaHHbLIX MeToAuK (0TO6Op Mpob6, onpefeneHNs KOHLEHTPaUWA 3arpsa3HAOWMUX BELLECTB B HUX U
T.N.) OCYLLEeCTBNATb HAOGMOAEHNSA Y MPOBOAUTL aHanu3 Npob ¢ UCNo/Ib30BaHWEM COBPEMEHHbLIX METO-
[0OB XMMUYECKOTO M (PU3NKO-XMMUYECKOT0 aHanusa. cnonb3oBaTh 3HaAHUS U NPaKTUYECKUE HaBbIKM
no XMMUKN [ANS UCCNEL0BAaHUS COCTOSHUSA OKPYXaloLLein cpefbl U BO3MOXHbIX NMpeobpa3oBaHuMil onac-
HbIX BeL,eCTB B MPUPOLHON cpeje.

BnageTb: HaBblKaMu MONb30BaHUSA XMMUYECKON NOCYO0N M npubopamu; npruemamm OCyLLecTB-
NEHNA XMMUYECKOr0o 3KCNepuMeHTa; BO3MOXXHOCTSIMM MOMCKa HEOOXOAUMON MH(OpMaLUU B HAY4YHON



N CNPaBOYHOW NuTepaType; NpueMaMm oopMeHNs pe3ybTaToB 3KCNepuMeHTa U pacliUgpPOBKY KX.

3. Cogep>xaHune JUCUUNANHBI U PopMbl OpraHusaynm y4yebHOro npouecca

Kypc ancumnauubl " Xumua" npegycmatpuBaeT cnegyrouime Gopmbl opraHm3alum y4ebHoro
npouecca; nekuum, nabopaTopHble 3aHATUA, -CamoCToATe/IbHasA paboTa CTyfeHTa.

Matepvan usnaraeTcs ¢ UCMONb30BaHNEM CIOBECHbIX, 0OBLACHUTE/IbHO-UTOCTPATUBHbBIX, 3B-
PUCTUYECKUX, MPOBMEMHBLIX MU MCCNeA0BaTe/IbCKMX METOAOB npenofaBaHuns. Mpu nNpoBefeHUN NeKUuii
Ana 06CYyXAeHUs maTepuana LWMPOKO MCNOJb3YOTCA MY/bTUMESUHbIE Npe3eHTauuu, aHMMauum, a
TakXe pasfaTtoyHble maTepuanbl. Bo BpeMs nabopaTopHbIX 3aHATWIA co3gatoTcs NpobneMHble cuTya-
LUK, paccMaTpuBalOTCA 3aja4yy MakCcumanibHO NPUBANXKEHHbIE K NPaKTUKe, 415 CaMOCTOATeNIbHOW pa-
60Tkl NpegnaraloTca 6/10KN 334a4, TBOPUECKUe 3ajaHus.

B yye6HOM npouecce WMPOKO NPUMEHAIOTCA aKTUBHbIE U MHTEPAKTUBHbIE POPMbI NMPOBEAEHMNS
3aHATUIA (OeMOHCTpaUMN XUMUYECKUX peakL Ui, pa3bop 3aKOHOMEPHOCTEN NPOTEKAHMA XMMUYECKUX
npoLeccoB, ANUCKYCCUA, NOIEMUKA), BHeay4UTOPHasA camMoCcToATeNbHas paboTa, 6anibHO-penTUHIoBas
CUCTEMA OLEHKM YCMeBaeMOCTU, JIMYHOCTHO-OPUEHTUPOBAHHOEe 00y4eHue, npobnemHoe 06yueHue,
67104HO-MO4YyNbHOE 06Yy4eHMe. Vicnonb3oBaHe B y4e6HOM npouecce nNpakTUYeCKUX BUAEOOMNbITOB MO
JaHHOMY KypCy; pacCMOTPEHMEe pas3fInyHbIX TUMOB TEOPETUYECKMX W MPaKTUYeCKMX 3ajad, HarnagHo
LEMOHCTPUPYIOLWMX CBS3b XMMUMN C XKMU3HbIKD, XMMUYECKOr0 3KCNEPUMEHTA, TECTOB M KOHTPOJIbHbIX
(MoaynbHbIX) paboT.

CamocTtodaTenbHas paborta CTy[eHTOB NMpeaycmMaTpuBaeT BbINMOSHEHNE WHAMBUAYANIbHbLIX 33/4a-
HWiA. pewleHne 610KOB 3adad Mo TemaM, NOAroTOBKY K 1a60paTOPHbIM 3aHATMAM, U3yUYeHne YyUYebHON n
MeTOLAMYECKOA nuTepaTypbl. CTyAeHTbl CaMOCTOATE/IbHO AopabaTbiBalOT HEKOTOPbIE TEMbl, KOTOpPbIE
M3y4anncb B Kypce XMMWW: ra3oBble 3aKOHbl, KacCbl HEOPraHWYeCKUX COoeAWHEHWUR, cnocobbl nony-
YeHUs OCHOBaHWW, KUCNOT, TMAPOKCUAOB, COMEel, MPUMEHEHME HEOPraHWYecKUX COeAUHeHWid, npo-
CTbIX BELeCTB W CMOXHbIX COEAUHEHMWI B NMPUpOLe; M3yyatoT npubopbl 1 060pyaoBaHue, NpoBoAAT
3KCMepuMeHT, 06pabaTbiBatOT ¥ aHAIM3NPYIOT NONYYEHHbIe Pe3y/bTaThbl.

MopsALKOBbLIN HO- KpaTtkoe coaep>kaHune Tembl
Mep 1 TeMa

CopepxxaTenbHblii Moaynb 1. OCHOBbI 06LLEN XUMUN.

Tema 1. Mpegmet xvmun. BewiecTBo. Pusnyveckme n xmmuyeckune ssneHus. Cyo-
aTOMHbIe YacTuubl: MPOTOH, HEATPOH, aneKTpPoH. MaccoBoe uuncno. 3apsag
aTomMa. ATOMHasa efuMHULa maccbl. ATOM, Monekyna. ATOMHas MU MONEKy-
nfpHas maccbl. MeTogbl onpefesieHUss aTOMHbIX W MONEKYNAPHBIX Mae..
Xumunyecknin anemeHT. MNMpocTtoe BellecTBO . CNOXHOE BellecTBo (Xumuye- !
CKOe BellecTBO). ArperatHoe COCTOAHWe. MoJib, Cnocobbl onpepeneHuns
KO/MIM4YecTBa BellecTBa B pasHbIX arperatHbiX COCTOAHMAX WM B PacTBOpE,
Uncno Asoragpo. MonspHa maca. XrMuyeckas CMecb M Crnocobbl Bbipa-
XeHunsa ee coctasa (mMaccoBas M MonbHasa fonun). NHansmayansHoe coefu-
HEHWe: MPUMECHbIA COCTaB U  KBanU(uKauma 4mctotbl. OuUMCTKa Be-
LWecTB. PoNb XUMUN B U3yYeHUW BUONOTUNA 1N IKOSTOTUN.

Tema 2. 3aKOH COXpaHeHMsi MacChbl ¥ 3Heprun. KoadduuneHTbl B ypaBHe-
HUN XMMUYEeCKOW peakuun. OObeAMHEHHbI Ta30Bblli 3aKOH, YpPaBHEHUE
KnaneipoHa v MeHpeneesa, yHuBepcasbHas rasoBas MOCTOAHHasa W ee
3HaYeHVa NPV pasINYHbIX AABNEHUAX, HOPMalbHble U CTaH4APTHbIE YC0-
BUSl. 3aKOH 00bEMHbIX OTHOLWEHW [eli-/lroccaka. 3akoH Asoragpo. OT-
HOCUTE/IbHAsA NMNOTHOCTb OAHOrO rasa no Apyromy, MOASpHWUA 06'eM. [onun 1
(macoBa, 06’emHa, MosibHa). CpeAHAs MO/MApHas macca CMecu rases. 3a-
KOH napumanbHbIX AaBneHui JanbToHa

Tema 3. MOHATME 3KBMBANEHTA XMMUYECKOTO 3/1EMEHTA U BellecTBa. 3aKOH
3KBMBaNEeHToB. MonsapHasa mMacca 3KBMBa/eHTa NPOCTOro BeLLecTsa M MOHa



J

Tema 4.

Tema 5.

Tema. 1l

Tema 2.

Tema 3.

Tema 4.

MoHATME (aKTopa 3KBUBANEHTHOCTU. Crnocobbl onpefeneHns MONAPHOWA
Maccbl 3KBMBaneHTa CnoxHoro selllébTea: okcupa, rugpokcuaa ( Wwenouu,
OCHOBaHUA, am()OTEPHbIe TUAPOKCUAbI), KMCOTKU, conu. MonspHas macca
9KBMBAJIeHTa OKCNUTENSA U BOCCTaHOBUTENA. MeToabl onpejefieHns mMosns-
PHOVW Maccbl 3KBMBa/eHTa BELLECTBA B peakuuun. PelleHne 3aga4y ¢ UCMOJb-
30BaHMEM 3aKOHa 3KBMBA/IEHTOB. [1OHATUE CTeneHN oKucneHus. Makcmma-
NbHas U MUHWManbHas CTeneHb OKuUceHUsa efemeHTa. OnpegeneHve cre-
MeHN OKWCNEHMA 3NIeMEeHTa B MONEKynax u noHax. CoctasfieHne hopmyn
HeopraHM4ecKnX BeLecTB C yYeTOM NMPUHLMNA 3/1eKTPOHENTPanbHOCTMU.

XuMunyeckme (OPMYSbl, Beieoa IMMUPUYECKOW WU MONEKYNAPHON
thopmynbl. CTpyKTypHasd dopmyna. Knaccudukauma XMMUYECKUX Oe
aKuii. Peakuumu coefuHeHWs, pasnoXeHus W 3ameweHns Peakuun 06-
MeHa. VIOHHble ypaBHeHUA peakuuii u npasuna Ux HanucaHus. Mpoueccsl
OKWCNEeHUs M BOCCTAHOB/IEHNA. TUMNNYHbIE OKUC/TIUTENIN U BOCCTAHOBUTENN.
CxeMbl npeBpaLleHunii ¢ OKUCIUTENAMN U BocCcTaHoBUTeNsMn B OBP B 3a-
BUCMMOCTU OT KUCNOTHOCTU cpefbl. CocTaBneHue ypasHeHnin OBP. Tunbl
OBP.

Pacteopbl. CoctaB pacTtBopoB. KoHuUeHTpauus pacteopoB. Koag-
(OUUMEHT pacTBOPMMOCTM. 3aBMCMMOCTbL MPOLECcCa PacTBOPEHMWA BELLECTB
OT arperaTtHoro COCTOAHWA, TeMnepaTypbl, AaBfeHUs U NPUPOAbI PacTBO-
puTens u pacTBOPeHHOro BellecTsa. Cnocobbl BblpaXeHNA KOHLEeHTpaLmm
pacTBOpOB: A0/M (MPOLEHTHAasA KOHLUEHTpauus), MONSAPHOCTb, MOMSA/b-
HOCTb, MONIApPHasA KOHUEHTpauua 3KBuBasieHTa (HOPManbHOCTbL)., TUTP.

kB

]
|

MnoTHOCTL pacTBopa. [lepeBOf KOHUEHTpauwuin. MNpuUroToBneHne painmei*-» |
poB. PasbaBneHne. KOHUEHTpUpPOBaHME. 3aKOH 3KBUBANEHTOB B TUTpW* :

METPUUYECKOM.METOAE aHaNn3a.
CopepxaTenbHbli MoAyb 2. OCHOBblI HEOPraHWU4YecKOoia.
CKOWM 1 (hN3NYECKON XNMUUN :

Knaccbl HeopraHuyeckux coefuHeHuit. Coneobpasytolive OKcu-
Abl (OCHOBHbIe, KMCNOTHbIE U aM(oTepHble). HomeHKknaTypa okcmugos. Co-
ne - 1 Heconeobpasyrow e okcuabl. XumMmnyeckme cBoincTea okcugos. Lle-
no4yn, ocHoBaHMSi. KMCNOTHOCTb OCHOBaHWI. HoMeHKnaTypa OCHOBaHWIA.
AmoTepHble rugpokcuabl. Auccoumauns. Kucnotel, 6eCKUCNOPOLHbIE U
Kncnopogcogepxawme. MeTta- u opTOKMCNOTbl. OCHOBHOCTbL KUCNOT, Ku-
CNOTbI-OKMCAUTENN. HOMeHKnatypa Kucnot. XMMMYeckne CBOMCTBA KuC-
not. Conn (cpegHue, KUCble, OCHOBHbIE).[BOVHbIE U KOMMNEKCHbLIE CONN
HomeHknaTypa coneil. Xumunyeckue cBOCTBA COMell 1 cnocobbl UX Nony-
yeHus. ;

CTpoeHune atoma. CoBpemMeHHasa Teopusa CTPoeHMs aToma; KBaHTb-
BOMEXaHW4ecKnin nogxof. BonHoBoe ypaBHeHue L peanHrepa. KBaHTOBbIE
yucna. MpuHumn Maynu. Mpasuno XyHga. Mpasnna KneykoBek>ro: 3aak-
TPOHHbIE U 3NIEKTPOHHO-Tpafmyeckmne hopmysbl aToMOB. [lepnognyeckuii
3aKOH U nepuojmyeckas cuctema 3neMeHToB. CTPyKTypa nepuogmyeckon
cuctembl. Fpynnbl: rnaBHas n nob6oyHasd. CemelicTBa 3neMeHTOB. MNpupoga
3/1IEMEHTOB M WX MeCTO B Nepuoguyveckoin cucteme. MoTeHuman MoHU3a-
umn. CpoACTBO K 3NEKTPOHY. IEeKTPOHENTPanbHOCTb. KncnoTtHo-
OCHOBHbIE Y OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE CBOCTBA aTOMOB B Me-
puofax u rpynnax.

XumMmnyeckas cBA3b. Tunbl U CBOWCTBA XMMWUYECKON CBA3N: WMOH-
Has, KOBaneHTHas, BOLOPOAHAsA, MeTa//invyeckas U CUbl MEXMONeKynap-
HOro B3aMMOAENCTBUSI.

OCHOBHble 3aKOHOMEPHOCTM MPOTEKAHUA XUMWUYECKUX peakLuii.

j
!



Tema .5.

Tema 6.

Tema 7.

Tema 1.

Tema 2.

Tema 3.

Tennosble 3PHEKTbl U TEPMOANHAMUYECKME PYHKLUUN peakunin. Ycnosus
CaMOMpoun3BO/IbHOTO NpoTeKaHMsa peakumn. CKOpPOCTb XMMMUYECKOW peak-
UMn. 3aKoH feicTBuA Macc. ®akTopbl, BAMAKOLWME HA CKOPOCTb XUMUYe-
CKOW peaKkuuun. PaBHoBecue. KoHCTaHTa paBHoBecus. KMHETUYECKUIi Bbl-
BOJ KOHCTaHTbl paBHOBECKS.

SNEeKTPONNTLI N HeaneKTponuTbl. CTeneHb guccoumaunn. PaBHoBecKs
B pacTBopax 3/1eKTponnToB. CuMbHble U cnabble 3NeKTPONUTLI. KOHCTaHTa
Juccoumaunm n ee cBA3b CO CTENEHbIO AMccoumaLm. AKTUBHOCTb MOHOB,
KO3 (PMUNEHT aKTUBHOCTK. VIOHHOE npoussegeHune Boabl. NoHATMe pH.
BydepHble pacTBOpbl B OpraH1M3Me 1 B OKpyxarowei cpege. MNMpownssege-
HWe pacTBopuMoOCTU. OnpefeneHne KUCNOT, OCHOBAHUIN N CONen C TOUKK
3pEHNA TEOPUU 3NEKTPONUTUYECKON guccoumanmn. MTMaponns conei.
VIOHHble ypaBHeHMA peakuuii. MoTeHUMOMeTpUYecKoe TuTpoeaHme. Kuc-
NIOTHO-OCHOBHbIE NHAMKATOPbI B XMMUYECKOM aHanunse.

KomnnekcHble coefHeHnsa. HoMeHknatypa. MoHHble ypaBHEHUA pea-
KUMIA B pacTBopax KOMMIEKCHbIX COeAuHeHW. PaBHOBecue B pacTBopax
KOMMNEKCHbIX COeANHEHNN. BUOreHHbIe 3/1EMEHTbI: OCHOBHbIE MPU3HAKMU.
Makpo- 1 MUKPO3NEMEHTbI B OKPYXXaloLed cpefe U B Ye0BeYECKOM Op-
raHusme. buoreHHas posb s-, p- 1 d-3/1EMeHTOB.

DNeKTpoXnmMmnyeckume npoueccbl. XMMUYECKNE NCTOYHUKMK TOKa. [anbBa-
HUYeckue anemMeHTbl. Koppo3usa . XrMuyeckas v 3N1eKTpoXxnummyeckas Kop-
po3usa Buabl KOppo3nuK Mo yCnoBMAM MPOTEKaHMA: aTMOCc{epHas, Mopc-
Kasl, TPyHTOBas 1 TOMy nogo6Hoe . MeToabl 60pb6bl ¢ KOppo3uneir. NHru-
GUTOPbLI KOPPO3UK . 3aLULUTHBLIE NOKPbLITUSA.

CopepxaTenbHblii Moaynb 3. OCHOBbl OpPraHMYecKol XUMUN.

OpraHuyecknecoeamHeHus. Obuwme npmsHaku. Knaccugumkakuyms. Teo-
pua CTPOEHUA opraHuyeckux BellecTsbyTneposa. lNpefenbHble Yriesoso-
poAbl.(ankaHbl): HOMEHKaTypa, CBOMCTBA U NofyyeHue. HenpepenbHble
YyrneBoAopoabl (aNKeHbl): HOMEHKATypa, CBOMCTBa U nosiyyeHue. Anka-
AVeHbl. ANKUHbI.

ApomaTunueckue yrnesogoponbl (apeHbl): 06WMe CBeAeHUsA, CTPOeHuUe,
HOMeHKnaTypa, CBOWCTBa, MONy4YeHUe U npuMeHeHue. CrnupTbl. Obuime
ceefeHns. Knaccudumkaumsa n HoMeHknatypa. ®usmyeckme n Xummyeckume
cBolictBa. [Mony4yeHue, ncnonb3oBaHue. XXupbl. O6LNe cBefeHUsA. PuU3N-
YyecKkne U XMMMn4Yeckune cBoicTea. fonyueHune, ncnonb3osaHue. Hettb. Co-
CTaB W CBOWNCTBA HeTU. [eperoHka HedTw.

Anbfernabl n KeToHbl. O6uine ceefeHms. Knaccugukayma n HOMeHKNaTy-
pa. PU3nNYeCKMe 1 XMMUYeckKune cBOcTBa. MNonyyeHne, NCNonb30BaHMe.
Kap6oHoBble KucnoTbl. O6wwume ceefeHmns. Knaccugumkauyma n HOMeHKna-

Typa. Pusnyeckne n xmMmmu4yeckme ceoiictea. MonyyeHne, Ncnonb3oBaHueE.
Yrnesoabl n 6enku. CBoiAcTBa.



HaseaHua cogeprkare-
NbHbIX MOAYNER 1
Tem

BCero

TemaTnuyeckuii nnaH

KonnyecTtBo yacos

[lHeBHasa opma

n

3

B TOM 4ucne

n na6 wHA c.p.

4 5 6 7
Mogaynb 1

CogepxxaTenbHblin Mmoagynb 1. OCHOBbI 06LLEH XUMUK

Tema 1 lMpegmeT Xu-
Mumn. TTOHATUA XUMUMN.
HauBuayansHoe  CoO-

eANHEHME: npumec-
HbliA COCTaB U KBaiu-
thukauus YUCTOThI.
Ouuncrtka BELLleCTB.
Xunumunueckne  hopmy-
nel..  Knaccugukaums

XUMMYECKUX peakLiiii.

Tema 2. 3aKkoH coxpa-
HEHWA MacCbl M 3Hep-
rmn. a30Bble 3aKOHbI.
YpaBHeHne Knaneipo-

Ha 1 MeHpeneesa,
CpepgHas MonapHas
macca CMeCcuM rasos.
3aKoH napumnanbHbIX

JaBneHnin JanbToHa.

Tema 3. MoHsATHE 3K-
BMBa/IeHTa XUMWUYECKO-
ro 3neMeHTa u Belle-
cTBa. 3aKOH 3KBMBase-
HTOB.. Cnocobbl onpe-

feneHuns MOJISIPHOA
macchbl 3KBMBA/EHTA
CNOXHOr0  BeLecTBa:.

MonsdpHaa Macca 3K-
BMBaJIEHTa OKUCAUTENs
N BOCCTaHOBUTENA

Tema 4. PacTtBopbl.
KoHueHTpauuns pac-
TBOpPOB.. CNoco6bl Bbl-
paXXeHUs  KOHLeHTpa-
LUK pacTBOPOB: AOM
(MpOUEHTHAA KOHLEeH-
Tpaumsa), MONSPHOCTb,
MOMIANBHOCTb, MOAAP-
Hasa KOHUeHTpaums 3K-

10

12

10

12

2 6
2 8
2 6
2 8

BCeEro

3a04Hasa opma

n

9

y TOM yuncne

n

10

nab wpg c.p.
11 12 13



BMBasieHTa (HOpMasb-
HOCTb), TwUTp. T[lnoT-
HOCTb pacTeopa. 3aKoH
9KBMBA/NIEHTOB B TUT-
pPUMETPUYECKOM MeTO-
[le aHann3a.

Bcero no copepxarte- 44 8 8 28
NIbHOMY
Moaynwo 1

Mogynb 2

CopepxaTenbHblAi Moaynb 2. OCHOBbl HEOPraHMYecKOW, aHaNUTUYeCcKOM W (U3NYeCcKoi
XUMUK

Tema 1. Knaccbl He- 8 2 2 4
OpraHn4yeckux coeam-

HEHWIA.

Tema 2. Knaccugumka- 14 4 4 6

LN XUMUYECKMX peak-
U/, Peakuun obmeHa.
[Mpouecchbl oKncneHus
N BOCCTaHOB/IEHUS.
CxeMmbl NpeBpalLLeHniA ¢
OKUCUTENSAMWU N BOC-
craHoButenamu s OBP
B 3aBUCMMOCTM OT KUC- *
NIoTHOCTU cpefbl. Co-

CTaBJ/IeHWe ypaBHEHW

OBP

Tema 3. CoBpeMeHHas 18 6 2 10
TEeopus CTPOEHMUA aTo-

ma. KBaHTOBble Ymcna.

ONEeKTPOHHbIE N 3/1eK-

TPOHHO-rpanyeckune

hopmynbl aTEMOB.

MepnoanyecKnini 3aKoH

N nepuoguyeckas cu-

CTema 3/1eMeHTOB

Tema 4. Xmnyeckas

CBS3b. TWMbl W CBOWA-

CTBa XMMUNYECKOI CBA-

31: NOHHas, KOBa/leHT-

Has, BOLOpPOAHAdA, Me-

Tannmyeckas u Cusbl

MEXMOJIEKYNAPHOI 0

B3aMMO/elicTBMS.

Tema 5 OCHOBHbIe 3a- 19 2 2 6
KOHOMEpHOCTM npoTe-



KaHUa XUMUYECKMX pe- 1
akumin. CKopoCTb Xu-

MMWYECKOW peakumu.

MpuHunn Jle Watense.

Tema 6. SNeKTPONUTHI 14 4 2
N HE3NEKTPONUTHI.,

PaBHOBecKs B pacTBO-

pax 3/1eKTPo/INTOB.

KoHcTaHTa gnccouma-

uun. MloHHoe npounsse-

JeHne BoAbl. MoHATME

pH. MpownssepeHne

pacTBOPUMOCTU.. 'na-

ponu3 conen. VIoHHble

YPaBHEHUS peakLuii.

lMNoTeHuMOMETPUYECKOE

TUTpOBaHWe. Knucnot-

HO-OCHOBHbIE UHAMKA-

TOPbl B XMUYECKOM

aHanuse.

Tema 7. KoopauHaum- 26 6 6
OHHble COeMHEHNS.

CocTaB KOMMNNEKCHbIX

yacTuy, 1 Xxapaktepu-

CTMKa COCTaBHbIX ee

yacTteil. KoHcTaHTa He-

CTOWKOCTWN. BUOreHHble

3N1EMEHTbI: OCHOBHbIE

npusHakn. Makpo- n

MWUKPO3/IeMEHTbI B

OKpYy>KatoLLein cpege v

B Ue/I0OBEYECKOM opra-

Hu3me. buoreHHas

ponb S-, p- U cl-

3/1IEMEHTOB.

Bcero no cogepxare- 90 24 18

NbHOMY
Moayso 2
Mogynb 3

CopepxxaTenbHblin Moaynb 3. OCHOBbI OpraHn4eckom

Tema 1. OpraHuueckue 14 4 2
BewlecTBa. Knaccugn-

Kauuns. Teopua cTpoe-

HWA OpraHNYyecKnx Be-

wects byTneposa.

HacblWweHHble yrneso-

LOpOAbl MU afIKaHbI.

HeHacblLWeHHble yrie-

BOAOPOAbI (aNlKeHb).

AnkagneHbl. ANKWHbI.

14

48

XUMnun



Tema 2. ApomaTunye- 16 6 2 8
CKue yrneBofoposabl

(apeHbl). HetTb. Co-

CTaB M CBOWCTBa

HedTu. MeperoHka

HedTn. CnupTbl. Xn-

pbl. MonyyeHwue, nc-

nonb30BaHue.

Tema 3. Anbferngsl u 16 6 2 8
KeToHbl. Kap6oHoBbIe

KNCNOTbl. YTNeBoabl U

6enku. Ceolicta. Mo-

nyyeHue

Bcero no copgepxate- 46 16 6 24
NbHOMY

moaynto 3

Bcero yacos 180 48 32 100

Tembl nabopaTOpPHbIX 3aHAT U

No HasBaHue TeMbl

n/n

1 TexHuka 6e3onacHocTu. B3sewunsaHme. OnpegeneHne popmMmynbl Kpu-
cTannorugpara.

2 OuuncTKa BeLLecTB

3 OnpepeneHve MonekynsipHoit maccbl CO2

4 OnpegeneHne aTOMHON Maccbl MeTania No ero 3KBUBANEHTY.

5 lMpuroTosneHne pacTsopoB

6 OnpegeneHne KOHLEHTPaLUN KUCNOTbI METOA0M 06bEMHOI0O TUTPOBa-
HUS.

7 Knaccbl HeopraHMyeckunx coefHeHU. icnonb3oBaHe KavyecTBEH-
HbIX peakuuii B MAeHTU(PUKaLMmM KUCNOT, CONeil 1 OCHOBAHUA.

8 CTpoeHune atoma
XNUMNYeckas CBA3b

10 dakTopbl, BIAIOLLME HA CKOPOCTb XMMUYECKON peakuuu

11 KunHeTrKa KatannTmyeckoro pasnoxeHuna H2O2 PaBHoBecue

12 dnekTponuTnyeckas guccounauma. Mvugponus. OnpegeneHue Lienoy-
HOCTW BOJbI.

13 OKMCNNTEeNbHO-BOCCTAHOBUTE/IbHbIE peakumn

14 KoMnnekcHble coeiUHeHMS

15 OnpefeneHune XeCTKOCTU BOAbl U COflepXKaHNs CBUHLLA B pacTBope Me-
TOLOM KOMMIEKCOHOMETPUU.

16 HemeTannsl u metannbl. Cnocobbl onpeAeneHns XMMUYECKNX 31eMeH-

TOB B OKpYy)atoLeit cpese
Bcero

CamocToaTeNbHaa paboTa

KonnuecTtBo
yacos

N e e NOND NN NN

N
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10
11

12
13
14
15
16

17
18

19

20

21

j22
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j 6uochepbl. OCOGEHHOCTN YCBOEHMA MUKPO3/IEMEHTOB pasHbiMM Buaa 1

i CpaBHEHME C TEXHWYECKMUN BapnaHTamu.
| 3konornueckoe n skoHomnueckoe CpaBHEHWe anbTEOHATUBHOW 1 Tpe-  f

Ha3BaHuve Tembl KonnyecTtso
Yacos
o> e . <vb A
PelleHne 3a4a4 N0 XMMUYeCcKUM opmynam U Ha BbIBOA hOPMY 4
PeweHune 3afay Ha rasoBble 3aKOHbI 1 3aKOH 3KBUBANeHTOB 6
PelleHune 3aia4 Ha cNoco6bl BbIpaXeHUA KOHLEHTpaLuuu 4
CTpoeHue atoma. MepnoguYecKunin 3aKoH. 4
Xunmunyeckas cBsA3b. BaneHTHOCTb. OnpeaeneHne Tuna cBA3M Mo afnek- 4
TPOOTPULATENIbHOCTU XMMUYECKUX 3N1eMeHTOB. lNMpasuna PasHca.
XuMunyeckas cBa3b. BaneHTHOCTb. CTPYKTYpHbIE (hOPMY/ibI. 6
TepmoAnHaMMYECKNE PYHKLMW COCTOAHUA, X B3aMMOCBA3b 4
PelleHune 3a4a4 Ha CKOPOCTb XMMUYECKOW peakLum n XuMmn4eckoe 2
paBHoBecue
PewweHne 3aga4y no Teme «Knaccbl HEOpPraHM4YeCcKMX COeANHEHNI» 4
PewweHune 3agay no Teme « KonnmraTneHble CBOCTBA pacTBOPOB» Z

PeweHwne 3agay Ha TeMy «PaBHOBEeCKe B pacTBOpax 3/IeKTPONMTOB» U 2
pH pacTtBopoOB.
PeweHune 3aaay Ha NP, 6ydepHbie pacTBOpbI 2

CoctaBnieHne OBP MeTO40M 31eKTPOHHO-NOHHOr0 6anaHca. 4
PelueHure 3a5ay Ha paBHOBeCME B pacTBOpPax KOMMIEKCHbIX COefinHe- 4
HUM, KH

Hemetrannbl. PeweHune 3agay u coctasieHns OBP 4
Metannbl. PewleHune 3agay n coctasneHns OBP 4
Cnocobbl NONYyYEHNS HeOpraHMYecKnX BeLLeCTB A
MprYMeHeHne HeopraHMYeCKNUX COeMHEHNN B TEXHUKe- HayKe U B 4

npupoge. buoreHHas posnb MeTan/0B U HEMETaI0B U UX HeopraHuye-
CKUX COeAUHEHNA
Cnocobbl NolyYyeHNs opraHnYecknx BewecTs. MpuUMeHeHne opraHu 4
YeCKUX COeiHEHUI B TEXHWKe, HayKe 1 B npupoge. broreHHas posb
OpraHMYecKnx CoeanHeHNn
Ponb KoMMnekcoobpa3oBakms B OUOXMMUYECKUX MNpoLeccax cBA3blBa- 4
HWA MUKPO3/IEMEHTOB 3 XMBbIX OpraHnu3Max v B Npupose.
Buoretoxmmmnyeckas 3Ha4MMOCTb (DOPMUPOBAHUSA KUCIIOPOLHON aTMO- 4
cpepbl. Brocgepa kak cuctema. broreoxmmmyeckas posib rpynmn Xm
BbIX OpPraHu3MoB. Ponb 030HOBOTO C/1051 B BO3HWKHOBEHUW XXU3HU Ha
cyLue.
Baoreoximmunyeckite xapakTepuCcTUKM 3KOCUCTEM. MuLLEBbIE Lemnu. 4
MexaHn3Mbl CUHTE3a OpraHMYecKnX BELLECTB PacTEHUAMM, NOTPe6-
HOCTb B MMUKPO3nieMeHTax: Pofib 6MOreHHbIX Makpo- K MiAKpcane’ieH !

| To6, BATAMWHOB B NUTAHWUMN XMBOTHbIX. MUHEpPabl kak UCTOYHUK'

1 MMKPO3/1EMEHTOB. PO/Ib KNacCcoB XUMUYECKNX COeUHEHNIA (BenKu,

XWUPbl U ApYyrue) B NULLEBOI LIENN YenoBeka. .-

Bo3BpalieHne MUKPO3NEMEHTOB B NOYBY Ha XXU3HEHHbIX CTaANAX pas-
BMUTUS PacTeHWIA.

EcTecTBeHHas pagMoaKTUBHOCTb KaK UCTOYHWUK 3HEPTUM AN XMBOTO 14
i BelecTsa.

ONOTEeOXNMIAYECKNIA BKNnag MMKPOOPraHnM3mMoB B MPOnN3BOANTENBHOCTb

MW pacTeHnin. Xnmmn3m cBA3blBaHUS aTMOCHepHOro asota 3 buochepe,

. o o . -] Ml R bl i
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ANUMOHHOIN arpoTeXHONOrNiA. XMMNU3M YTHETEHUS XKMBOTHbIX U pac-
TeHWi nectuungamun. Xvmuyeckne n 61Monornyeckme nocneicTeus
NPUMEHEHUNS MECTMLM AO0B M GUOCTUMYNIATOPOB B OKPYXKatoLLein cpese
M NULLEBBIX Lensax. XMMMUYeckoe npeobpasoBaHne NecTMuuoB B
OKpyXXaroLien cpege.

Bcero 100

1. Mpumepbl KOHTPO/IbHbIX PaboT M 3K3aMeHaLNOHHbIX 611ETOB

Mpumep moaynbHOM paboTbl Nol
buneT 1

1. HanuwwuTe onpegeneHns cnefyrowmx nOHATUA: XUMUYECKUIA 3N1EMEHT,
aToMHaa efMHMLA MaccChbl, NPOCTOe BeLLEeCTBO.

2. 3aKOH 3KBUWBANEHTOB. PacyeT MO/IbHbIX MacC 3KBUBANEHTOB KUC/OT U
OCHOBaHWUI. BblpaxeHWe 3aKOHa >XBUBAJIEHTOB A/ pearupyroLimx BeLecTB B BOAHbLIX pacTBopax.

3. Mpn npokanusaHum 2,56 r kpuctannormgpara Hutpata mean ( Cn(K0O3)2 « n H20 ) macca
BellecTBa yMeHblnAack Ha 0,71 1. YCTaHOBUTbL POpmMyny
Kpuctannorugpara.

4. Paccuutainte maccy CaCb Heobxogmmyto gns npurotoneHuns 200 ma pacteopa € Monsp-
HON KOHLUEeHTpaumnel akBuBaneHTa (HopManbHON KoHUeHTpauuneit, CH)  paBHO# 0,1 H.

5. PaccunTainTe MONSAPHYHO Maccy 3KBMBaNeHTa MeTanna, ecnm 2,74 r 3Toro metansia BbITECHS-
0T 13 Kucnotel 11 sogopoga npu 18°C u gasneHnn 98,96 kia.

6. Kakoin 06beM pacTBopa CepHOW KMCNOTbl C MaccoBoit goneit H2S04 96% ( p= 1,835 r/cm3)
HY>XHO B35Tb 419 npurotosBneHns 500 mn pacteopa H2SO4 ¢ MONSPHOW  KOHUeHTpauwuein 0,2M
(Cm=0,2monb/n) ?

Mpumep sk3aMeHaunoHHOro 6uneTa Il cemecTpa

Bunet Nel

1 PaBHOBecKs B pacTBOpPax KOMM/EKCHbIX COeANHEHUAX. KOHCTaHTa HECTOMKOCTU KOM-
NaeKCHbIX YyacTuy. O6MeHHbIE peakunn B pacTBOpPax KOMMIEKCHbIX YacTuL,.

2. CoefunHeHUs a3oTa C KUCNOPOAOM: OKCUAbI, KUCNOThI, COMN.

3. 3anuwute ypaBHeHue rnaponmisa Na2 CO3 B MONEKYNAPHON U MOHHOWA
thopmax (ana H2C03 K[ =4,5-10~7 ; Kr=4,8T0~n).

4, KMnO4+ C2H50H +H2504 ->

5. TMpowusBefeHne pacTBOpMMOCTM Bpomuia cepebpa paBHO

MP=3,61-10"13 CKoNbKO rpaMMoB cepebpa MOXHO Noay4mTb M3 10 N HaCbIWEHHOro pacTBopa 3ToW
conn?

6. XKnpbl. XMMU4YeCcKne CBONCTBA, NONYYEHNE N NPUMEHEHNE
6. Kputepun oueHnBaHumsA

OueHKa 3HaHui CcTyfeHToB nposoguTca no 100-6anibHOI WKane COrnacHo CneayoLwmnm Kpu-
TEPUAM:



3ayeTHble MoAyNux
Mogaynb 1

Mogaynb 2

JK3ameH
O6uunii ntor

Cymma 6ansios

Mo

no 100 6annb- LiKane

HOW LLKane ECTS
90-100 A
80-89 B
75-79 C
70-74 D
60-69 E
35-59 FX
0-34 F

«Xopowwo» (4)

dopMa KOHTpPONSA Bannebl
WHpgmBuayancHas pabota Mo pewweHuto 3a- 5

7TAd

3almTta nabopaTtopHbIX paboT 5
MogynbHas paboTa 15
MHpamBuayancHaa paboTta no peleHUo 3a- 5
fauy
3awmTa nabopaTopHbIX paboT 5
MogynbHas paboTa 15
50
100
Mo rocyfapcTBeHHOM
yhap OnpepeneHune
LKase
OT/INYHO - OT/INYHOE BbIMO/IHEHME C He
«OT1nYHO» (5) 3HaYNTENbHbIM KOJINYECTBOM HETOYHO-

cTei

XOPOLLO —B Lie/IOM MPaBusibHO BbIMNOJ-
HeHHas paboTa C He3HauYMTeNbHbIM KO-
4eCTBOM OLIMGOK (0 10%)

XOPOLLO - B LIe/IOM NPaBWU/ibHO BbIMNO/-
HeHHas paboTa C He3HauUTeNbHbIM KO-
4eCcTBOM OLWNGOK (B0 15%)
YL,OBNETBOPUTE/IbHO - HEMI0X0, HO CO
3HAYMTE/bHbIM KONNYECTBOM HepocTaT

«Y 0B/IETBOPUTENLHO» (3)  KOB

[0CTaTOYHO - BbIMO/IHEHME Y10BNETBOPS-
eT MUHUMaNbHbIM KpUTEPUAM

«Hey[0BNeTBOPUTENLHO» C
BO3MOXHOCTbHO MOBTOPHOA

Hey0BNeTBOPUTE/IbHO —Ha/0 Nopabo-
TaTb Haf TeM, YTOObI MONYYNUTb MOMOXKU-
TeNbHYIO OLLEHKY

aTTecTayuu

(2)

«Hey[0BNeTBOPUTENBHO»

L kana ouyeHmBaHua: OueHMBaHMe OTBETA Ha 3K3aMeHe

45-50 6anno. - BbICTaBMAETCA 3a rNy60KMe, aprymMeHTUpOBaHHbIe MPaBUbHO HaMUCaHHbIE OTBETHI Ha
BCe BOMpOChLl 6uneta B npejenax nporpammbl AUCLUNANHBLL. Bce 3agayumn pelleHbl ¢ NOAPO6HLIM 06b-
ACHEHMEM, YpaBHEHUS peakuuil HanucaHbl NPaBUIbHO, C YYETOM CTEXMOMETPUYECKUX KOIPDULMEH-

TOB. Ha TeopeTnyeckmne BOMpPOC bl AaHbl MOJIHbIE APTYMEHTUPOBaHHbLIE OTBETHI.

40-44 6anna - BbICTaBNSETCA CTYAEHTY, JonycTuswemMy 1-2 HeTOYHOCTM B OTBeTe. Bce 3ajaum pelue-
Hbl, N YPaBHEHUSA peakuMii HanucaHbl NPaBU/IbHO, HO He MPOCTaBNeHbl KOIPPULMEHTbI, 0O6BACHEHUE
NOTMYHO ¥ MocneAoBaTe/IbHO. Ha TeopeTnyeckune BOMpoChl faHbl NCYEPMbIBAOLLINE OTBETHI.
35-39 6asnn10B - BbICTaBMAETCA 5 rNy60KMe, apryMeHTMPOBaHHbIE OTBETbI Ha BCE BOMPOCHI B Npeenax
buneta, HO NpU 3TOM CTYZEHT LONYCTUN HEKOTOPble HETOYHOCTW B Mpejenax 3-4 owunbok, mbo 1-2

rpyobIX OLNGOK.

YE
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30-34 6anna- npu 2-3 HepouyeTax, a Takxke, ecnnm Ha 1-2 Bonpoca AaHbl HEMOJIHbIE OTBETbI, a Mo
OCTa/ibHbIM BOMpoOcaMm 3HaHUA ry60oKMe n apryMmeHTupoBaHHble. JIN60 nNpu NOSIHOM OTCYTCTBUWN OTBe-
Ta Ha 1 BoOmpoc, a no oCTa/bHbIM BOMpPOCaM 3HaHWA rnyboKue 1 apryMeHTupoBaHHble. JInb6o 6osbLuas
4yacTb YpaBHEHWUI peakumnini HanmcaHa ¢ oWnoKaMu, KoapuLeHTbl He NPOCTaB/EHbI.

25-29 6ann0B - BbICTABNAETCA 3a BEPHbIE, HO HEOCTATOUYHO MOMHbIE OTBEThI Ha BCE BONPOCHI 6MneTa,
nn6o 3a 3-4 rpybble OWIMOKM B OTBETaxX, UM 3a MOJIHOe He3HaHWe 2 BONPOCOB 6ueTa, 3a OTCYTCTBUE
NOTNYEeCKOro peLleHns 1 3afayn, HenpaBuIbHO NPUBELEHHbIE YPAaBHEHUSA peaKLmWii.

20-24 6anna - 3a rpybble OWMNOKN, HEAOYETbI, HETOYHOCTU, HENIOTMYHOCTbL M HEMOCNeA0BaTe/IbHOCTb
B M3/10XXKeHUN MaTepuana. JInbo ecnv He BbIMOMHEHO 3 BONpoca u3 buneta.

15-19 6ann0B - BbICTABNSETCA 3a HE3HAHME 3 BOMPOCOB, 3a FPy6ble OLIMOKN U HETOUHOCTM.

10-14 6ann0B - BbICTAB/AETCA 3a NOJIHOE He3HaHWe 6osiee 3-X BOMPOCOB 6uneta, uam rpybole ownbKu
N HeLloYeTbl BO BCEX BOMPOCaXx.

0-9 6annoB - BbICTaBNAETCA 3@ MOMHbLIA O0TKa3 OT HanucaHua 6uneta, NM6O 3a NONHOE OTCYTCTBME
3HaHWIN Mo BCeM Bonpocam 6uneta.

7. MaTepuanbHO-TEXHMYECKOe 06ecneyeHme y4ebHOro npouyecca
[na npoBefeHNs NEKLMOHHbIX 3aHATUIA TpebyeTca ayguTopusa Ha rpynny, o60pyAoBaHHas Me-
NOBOW MNN UHTEPAKTUBHON AOCKOW, MyNbTUMEAUAHLIM NPOEKTOPOM N 3KPaHOM.

[ns obecneyeHnss nabopaTOpHbIX 3aHATUMA MO JaHHOMY KypCy HEo6X0AaMMbl XMMUYecKune nabo-
paTtopun, OCHaLleHHble HE06X0AMMbIM 060PYL0BaAHMEM W PeaKTUBaMMU.

JononHutensHoe obecneveHune: Wi-Fi goctyn B Kopnycax YHUBepcuTeTa, TeKCTOBble U 3/eK-
TPOHHbIE pecypcbl HayyHou 6M61MoTeKn yHUBEpCUTeTa.

MeToaunyeckoe obecneyeHne

1. OcHoBbl xumun. /Coct. NrHatos A.B . A6noukosa H.B., - foHeuk, JoHHY, 2012.-119 c.

2. MeTogunueckne yKasaHUsA K NPoBeLeHU0 nabopaTopHbIX M MpakTUYecKUX paboT No HeopraHuyec-
KO XuMun (AN CTYAEeHTOB MepBOro Kypca XMMMYEecKoro (akynbTeTa cneumanbHOCTU «OUOXUMIAN>,
[HeBHOI thopMmbl 06yueHuns) / Coct. E.E. benoycosa, O.U. Ca3soHoBa.- AoHeuk, JoHHY, 2003 - 104 ¢
3. TeopeTnyeckme acneKkTbl 0OLLEA XUMUK: y4eOHOE NOco6Uue ANnd U3ydeHus Kypca 06LLel xumku u
BbINOJIHEHUA CamMOCTOATe/IbHbIX paboT (419 CTYAEHTOB XMMUYECKMUX U HEXMMUYECKUX chneLuasbHoC-
Teld) / cocT. ' M. PosaHues, O./. Ca3oHoBa, A.B. NrHatoB. - [oHeuk: AoHHY. -2011. -136 c,

4. OCHOBbI HEOPraHM4eckom xnumun: yyebHoe nocobue ANA CTYAEHTOB HEXUMUYECKUX CreunansHee
Teli yHuBepcuTteTa/ E.E. benoycosa, .M. Po3aHueB. - [oHeuk: JoHHY, 2012. - 130 c

5. Y4ebHOe Nocobme no HeopraHMYeckoin XUMUK: ANS CTYEHTOB CnelnanbHOCTeN <<BUbXUMKE>>,
«bunonorus» n «buogmnsmnka» / Coct .. E.E. benoycosa, H0.B. KaHtoka, .M Po3aHoB, O.ii Ca3oHoBa.
- JoHeuk: AoHHY, 2011. - 148 c.

6. 1ocobue ansa nabopaTopHbIX U CEMUHAPCKUX 3aHATUIA N0 Kypcy "Buonorndeckas xumuns" (ansa | .,
NleHToB Guonoruyeckoro thakynoteta) / Coct .. A.B. bapaHoBa, H.T. ManeeBa - [loHeuk- JoHHY,
2003.-65 c.

7. MpakKTnyeckoe nNocobme No 3KCMePUMEHTAIbHON 06LLLEA 1 HEOPTraHNUYECKOMN X»: LS-T=Ty-1ed™N
XUMMYECKUX cneunansHocTen / B.. MapuyeHko. ' M. PosaHueB. O./. Ca3oHoBa. -

2012.-124 c. TNe 4

PekomeHAO0BaHHasa nuTepaty pa
OcHoOBHas

1 Hekpacos B,B. OcHoBbI 06uei X wnmn: B 3-x Tomax. - M .: Xumusa, 1975.

2. AxmeToB H.C. O6wasa n HeopraHuyeckaa xvmus. - M .: Boicw. wk., 1998.-743 c.

3. FnnHka M.J1. Obuwasa xumms.- K . Bbicwas wk., 1986. - 608 c.

4. 'nnHka K J1, 3agaumn v ynpaxxHeHns no obuwei xumuun. - J1 . Xumuns, 1981, - 134 e.

5 Yrain A A. O6was n HeopraHmyeckas xumus. - M .. Boeicw. wk.. 2000. - 527 ¢

6.B.B. 'puropbesa, B.M. CamoiineHko, A.M. Cbiy Obuwias xumus. - M .: Bbicwa? urrpna
?¢ [onb6paiix [ E. C60pHMK 3afay U YNPaXXHEHUA NO xumuii. - M .. Bbicwas wkona, 198 -
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8. lactyxuH KO.A.. BopoHoB C.A. OpraHuyeckaa xumus. - Jibos: LieHTp EBponsl, 2000. - 863 c.

9. MeTpos A.A., banbaH X.B., TpoweHko A.I". OpraHunyeckasa xumus. - M . Beicw. wk., 1981 - 595
C.

10. boeuko ®.®d. brnonornyeckaa xumusa. - Knes: Boicwas wkona, 1995. - 536 c.

11. AnekceeHKo B.A. 3konornyeckaa Neoxumus: YuebHuK ans By3os. - M .: Jloroc, 2000. - 62 7c.

12. bpayHnoy A.X. leoxumua. - M Hegpa. 1998.

13. MepenbmaH A.W., Kacumos H.C. M'eoxumuns naHgwadTra; YuebHoe nocobue. - M Actepesi-2000.
- 342 c.

14. beyc A.A., I'pabosckasa J1.M. TuxoHoBa H.B. M'eoxmmns okpyxatoulein cpeabl. - M .: Heapa,
1976.-248 c.

15. CaaTa FO.E. PeBuy B.A., AHuH E.M. 1 gp. Feoxummnsa okpyxarouiein cpeabl. - M . He-gpa, 1990 -
335 c.

16. nasoBckuit H.®. TexHOreHHble NOTOKKU BewecTBa B 6uochepe // Jo6bl4a NOME3HbIX MCKONAEMbIX
n 'eoxnmmns NpUpPoaHbLIX aKocucTem. - M .0 Hayka, 1982. - C. 7-28.

17. bawknH B.H. brnoreoxnmmsa. YuebHoe Ocobble. - M .: HayuHblin mup. 2004. - 584 c.

JononHutensHasa

1 Xumnyeckasa sHuuknoneams: B 5T. - M .: bonblwasa Poccuinickas sHumkn., 1998.

2. PomaHueBa /.M. n gp. C60pHUK 334ay 1 yNpaKHeHW no obuieid Xumuun. - M .: Bbl-Cclias LWKona. -
1991.-288 c.

1 Hegunbko C.A., Monenb M.MN. O6LWas n HeopraHMyeckas XUMus: 3ajaum n ynpaxHeHus. - M .
"NMbiougp". -2001.-400 c.

2. MonynsipHaa 6M6n1MOTEKA XMMMUYECKMX 31eMEHTOB 3-e u3a.- M .: "Hayka", 1983. - 575 c.

3. Epwos HO.A., lMonkos B.A., bepnaHg A.C., KHWKHUK A.3. Obwas xumumsa. brnodbl-3nyeckas xu-
MUs. XUMNA OMOTeHHbIX 31eMeHTOB. - M .: Bbicw. wk., 2000. - 560 c.

4. KapanetbsaHy M. X., OpakuH C.N. O6wasa n HeopraHuyeckaa xvmmus. - M .: Bbicw. wWwk., 1993. - 592
C.

5. Mepenennua A.MN. CBOICTBA U 3KOTOTMYECKOE BO3AECTBME XMMUYECKUX 3NEMEHTOB: [10BOA HUK. -
K .: BeHTypn, 1997. - 192 c.

6. CTenaHeHko A.H., Peiitep J1.I".. NlegoBckux B.M., MiBaHoB C.B. O6Llas n Heop-raHn4Ha xumus: B
2-X 4. - M .: TMepgarornyeckasa npecca, 2000.

7. TepHein A. CoBpeMeHHas opraHuyeckas xumusa: B 2-x T. - M .. Mup, 1981.

8. HelinaHg A.A. OpraHuyeckas xumus. - M .: Beicwas wkona, 1990. - 751c.

9. HukonaeB A.4. buonoruyeckas xumus. - M Mef. nHgpopMm. areHTcTBo, 1998. - 496¢.

10. bapabowknHa T.A. DKONOro-reoXMMmnYeckne KapTbl - COCTaBHaA reoniornvyecknx kapt. - M .: leo-
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13. AobpoBonbeckas M. Feoxumusa 3eMHOI Kopbl. - M . Bbicwas wkona, 2001.

14. flo6poBonibeckuii B.B. OcHOBbI 6uoreoxummsl. - M .: Boicwas wkona, 2000. - 400 c.

15. ViBaHoB B.B. 3Konornyeckas reoxnmmuna peaknx anemeHto: CnpasoyHuk. - M .. Hegpa, 2000.
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17. MnoTHNKoB H./. BBegeHne B 3KONOrMYecKyr rugporeosoruio. - M .. Hegpa, 1998.
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