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Pacouas  nporpavva  vueGHON  JAHCUHMIHBL - ABJAETCA  4aCTbl0  OCHOBHOI
HpodeceitonaisHoil 00pa3oBaTeILHOIN NPOrpaMMbl 118 NOArOTOBKH 0aKaJaBPOB MO HAMPABIEHINO
noarotorkit 04 03 01 Nivug 11 npoduao Meanunsekas 1t papMaueBTHYECKas XHMHUA O4HOI
doprbl OOV YeHIS

Padouas nporpavya vaeSHOIT TncuinaiHbl paspadorada B coorercTBiin ¢ ®IOC BO -
Sakalaspuar no  HanpaeieHino noarotoBkn 040301 Xumus, yTBEPKIEHHbIM MPHKAa30M
\litnncrepersa obpasosanns 11 Havkn Poccuiickoii ®exepaunn ot 17 moas 2017 r. Ne 671 (¢
H3NMEHEHHsAMIT 11 J0noaHeHnsMi). TIpodecciionaabHbiM cTaHaapToM, VTBepAaeHHbIM [pikasom
\MusncTepersa Tpyvia it counaibHoil 3awntel Poccniickoii ®enepaunn «O0  yTBep:KIAEHHH
npodecciioHaibHoro  cravaapra» ot I8 oktadps 20153 r. Ne 544n (¢ H3MEHeHuamMH |
aonoadennaan). [lpodeccionaabHbiv cTaHaapToM. yTeepiiaeHHbM [lpnkasom Munncrepcrsa
Tpvaa 1 counanbHoil 3auutel Pocciiickoit ®enepawin «O6 yreepkaeHH NpodecCHOHANbHOrO
cranaapta» ot 22 mas 2017 r. Ne 4311 n IlpodeccioHanbHbIM CTaHAAPTOM, VTBEP/KIACHHbIM
[Tpikasom  Munncrepersa  Tpyaa 1 counanbHoil  3awntel  Poccniickoli  ®exepauwnn «O0
VIBEpuAIeHI npodeccionanbHoro cranaapta» ot 22 mas 2017 r. Ne 4321

COCTABHTE!Ib
aouenT kadeapnt Ximin i onoxnmin @OV BO «JITNTTV», kaHanaat XHMHYECKHX HAVK, 10LEHT
Xpvcraaesa Hatanbs Muxaiiiosha.

VrBep:kaeHa Ha 3acenani kadeapbl XHMi i OHOXHMITH
[pOTOKON OT « 70 » esbafd 2045 . N £ (
3aseaytouuii kadeapoit XuMiti i SHOXHMITH \\_"_\’\\\\\;.B.,El. Hsuenko

O:z100pena Ha 3acenaniin yueGHO-MeTOAHYECKOI KOMHCCHI MHCTHTYTA €CTECTBEHHBIX Hay K
[lporokon ot « 73 » ,uyf‘a,;{ f 20451 N2 £
[Ipeaceaareanb yueOHO-METOAIHECKOIT KOMHCCHI

HFIHCTITY T €CTECTBEHHBIX HayK (e ~ C.H. Hecropenko

P

COI''TACOBAHO! 7
Jipekrop Jlenapramenta oGpasosaHiis // B B. CaBenkon
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1. Henu u 3axa4mn y4eOHON JUCHUNIIIMHBI

Llenu  u3zyuenuss  OucyuniuHvbl.  YCBOEHUE  TEOPETHYECKUX  OCHOB
HEOpPraHWYeCKON  xumuu;,  (popmupoBaHHE  CUCTEMBI  (PYHIAMEHTAIbHBIX
XUMHUYECKUX MOHATUN; U3YYEHUE CBOMCTB XUMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX
UMU  COCIMHEHUH, TMPUOOPETEHHE HABBIKOB TMPOBEACHHUS  XHUMHUYECKOTO
HKCIIEPUMEHTA U CIOCOOHOCTH MPUMEHATH OCHOBHBIE 3aKOHBI XUMUYECKON HAYKH
IIPY aHAIW3€ IIOJYYEHHBIX OSKCIEPUMEHTAIBHBIX pE3YyJbTAaTOB, a TaKXKe A
pElICHUsT TEOPETHUYECKUX M MPHUKJIAJHBIX 3a7ad B 0O0JacTH HEOpPraHUYECKOM
XUMUH.

3aoauu uzyyeHus OUCYUNTIUHBL:

— OBnazeHne XUMUYECKOM TEPMHMHOJOTHEH, IOHATUHMHBIM  annaparoM
HEOPraHWYECKON XHUMUH,

— YcBoeHHe 3aKOHOB, (bopMHpYIOLIUX TEOPETUYECKYIO OCHOBY
HEOPraHUYE€CKOW XUMUU;

— 3HAKOMCTBO C BHYTPEHHEW JIOTUKOW XHMHYECKOW HAyKH, H3y4YCHUE
CBEJICHMM O CTPOCHHM BEHIECTBA, CBA3M MEKJIY CTPOCHUEM BEIIECTBA U €TI0
CBOMCTBaMU;

— YcBOeHHE 3HaHUI 0 HOMEHKJIAType, KIacCU(PUKALNUU, CIOCO0aX MOIyYeHUs
Y CBOMCTBAX HEOPTaHWYECKUX COCTMHEHUMN Pa3JINYHBIX KIACCOB;

— VYCBOCHHE 3HAaHHNW O 3aKOHOMEPHOCTAX IPOTEKAHMS PEAKLMKU Pa3IMYHbIX
TUIIOB MEXAY HEOPTaHUYECKUMU COCAUHEHUAMU;

— W3ywyenne (akruueckoro marepualia MO XHMHUU  DJIEMEHTOB U
3aKOHOMEPHOCTEW B M3MEHEHHUU CBOMCTB 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX
BEIIECTB W HEOPraHWYECKUX COCAUHEHUH, IO TpylrnaM U IepuojaMm
MEPUOJNYECKON CUCTEMBI,

— Pa3BuTne yMeHMI B PEIIECHUM XUMUYECKUX 3a/a4;

— OBnageHre HABBIKAMHU XUMHUYECKOTO SKCIIEPUMEHTA;

— @®opmupoBaHue CIIOCOOHOCTH o0pabarTbIBaTh, aHAJIU3UPOBATh U
MIPE3EHTOBATh PE3YJIBTATHl XMMUYECKOTO IKCIIEPUMEHTA.

2. Mecto nucuuniinnbl B cTpykrype OITOIL.

VYuebnas nucuuruinHa «Heopranudeckas XUMus» BXOAUT B 0a30BYIO 4acTh
JUCUHUIUIMH HOATOTOBKHU CTYAEHTOB.

HeoOxoaumbiMu ~ yCTIOBUSIMH  JI7IT  OCBOCHUSI Y4YEOHOW JIUCIUILIAHBI
SIBJISIFOTCSI:

— 3HaHUE B 00bEMax MIKOJBHOTO Kypca XMMHUU XUMHUYECKOW TEPMHHOJIOTHUH,
HOMEHKJIATYPBl M CBOMCTB OCHOBHBIX KJIA4CCOB HEOPraHMYECKUX COCIMHEHMU,
OCHOB aTOMHO-MOJIEKYJISIPHOTO yYE€HHs, TEOPUM CTPOCHHUSA arToMa, BHUIOB
XAMUYECKOU CBA3U, TEOPUU IEKTPOJIUTAUECKON TUCCOLMALINHI, 3aKOHOMEPHOCTEN
peakIuii HOHHOTO0 0OMEHA U OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHM;

— YMEHHE COCTaBJIATh (OPMYJIbBI XUMHUYECKUX COCIMHEHUNW W YypaBHEHUS
HECJIOKHBIX XUMUYECKUX PEAKIMi B MOJICKYJIPHOM U MOHHOM BHJE, 3aIMCHIBATH



SJICKTPOHHBLIC q)OpMy.IIBI OJIEMCHTOB MaJbIX IICPHUOAOB, PCIIAaTb 3JICMCHTAPHBIC
paCUYCTHBIC 3a/1a4u 110 XUMHWH,
— HAaBBbIKHU pa6OTBI C XUMHUUYCCKUMMHU pPCaKTHBaAMU, HOCYI[Oﬁ U HCCJIOXHbBIM

000pyTOBaHUEM.

OcCHOBBIBAaETCS Ha 3HAHUSAX W YMEHUSAX, CPOPMHUPOBAHHBIX B TIPOIECCE
M3YUYCHHUS IpeaMeTa « XuMHUs» B 00111e00pa30BaTeIbHON HIKOJIE.

SBngercsa OCHOBOH

U1l W3Y4YEHHUs

CIICAYIOIHX

JTACIUATUINH

«HCOpI‘aHI/ILIGCKI/Iﬁ CHHTC3», «AHanmuTHYeCKas XUMMUI», «Duznueckas XUMMU,
«XUMHUYECKast TCXHOJIOTHA», ((CTpOCHI/IC BCIICCTBA», «MGTOI[I/IKa 06y‘I€HI/I51

XUMHN).

3. IlepedyeHb MIaHMpPYeMbIX Pe3yJbTATOB O0OYYEHHUS IO IMCHUIIMHE

«HeopraaneCKaﬂ XMMHUS», COOTHECCHHLIX ¢ HMHIMKATOPpaAMH JO0CTHKCHHUSA

KOMIIeTeH NI
Kox mo ®1T'OC BO NHaukaTop 10CTHKEHUS Pesyasrarst obyserns mo
AUCIHUILINHE
O6menpodeccroHanbHbIe
OIIK-1. Cnocoben OIIK-1.1. Cucremarusupyer u | 3Haer:
aHAM3UPOBATh U aHAJM3UPYET Pe3yIbTATHI —  XHMHYECKYIO

UHTEPIPETUPOBATH
pe3yabTaThl XUMHYECKHUX
HKCIIEPUMEHTOB, HAOIIOJCHU I
Y U3MEPEHUU

XHUMHUYECKHX IKCIIEPUMEHTOB,
HaO0JII0ICHUH, I3MEPEHUH, a
TaKXe Pe3yJIbTaThl PACYCTOB
CBOWCTB BEILIECTB U
MaTepHaioB

TEPMHUHOJIOTHIO; OCHOBBI
aTOMHO-MOJIEKYJISIPHOTO
Y4YE€HUS, COBPEMEHHbIE
MPEACTABICHUS O
CTPOEHHUHU aToMa,
CTPOCHUU MOJIEKYI U
XUMHYECKOMN CBS3H;
OCHOBHEBIE
TepMOIMHAMUYECKUE U
KHHETHYECKHE
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX
peakIuii; OCHOBBI yUYEHHUS
0 pacTBOpax, CrocoObl
BBIPAKECHUS
KOJIMYECTBEHHOT'O COCTaBa
PacTBOPOB; OCHOBBI
TEOpHUH
ANEKTPOJIUTUYECKON
JTACCOLMAITAN;, OCHOBHBIC
KJIaCChl HEOPTaHUYECKUX
COCTMHEHHUI;
3aKOHOMEPHOCTHU
MIPOTEKAHUS PEaKIIUN
WOHHOTO OOMEHa 1
OKHUCIIUTEJIHHO-
BOCCTaHOBUTEJIbHBIX
peaKIuii;

— CBOUICTBA 3JIEMEHTOB
TJIABHBIX U TOOOYHBIX




OIIK-1.2. Ilpennaraer
MHTEPIPETAIHIO Pe3yIbTaTOB
COOCTBEHHBIX 3KCIIEPUMEHTOB
U pacuyeTHO-TEOPETUUECKUX
paboT ¢ UCIIOTH30BaHUEM
TEOPETUYECKUX OCHOB
TPaIULIUOHHBIX U HOBBIX
pa3aenoB XUMUU

MOATPYIII IEPUOJUIECKOMN
CUCTEMBI M UX BaKHEUIIUX
HEOPraHUYeCKUX
COCTMHECHHI;

— OCHOBHBIE IPUEMBI U
METOJIbI paboTHI B
XUMHYECKOU
1abopaTopuu, TEXHUKY
0e30macHOCTH IpU
BBIITOJIHCHUH
XUMHUYECKOTO
JKCIIEpPUMEHTA

Ywmeer:

— YCTaHaBJIUBaTh CB3b
ME¥K]ly CTPOCHUEM
BEILIECTBA U €r0
CBOMCTBaMH;

— TpEeABUIIETh CBOMCTBA
HEOPraHUYECKUX
COEMHEHHI HA OCHOBE
MIOJIOYKEHUS 3JIEMEHTOB B
IIEPUOIHUYECKON CHCTEME,
MIPUHAIEKHOCTH BELIECTB
K COOTBETCTBYIOLIEMY
KJIACCY COCIMHEHUN;

— COBEpLIaTh LIEMOYKHU
XUMHUYECKUX
IIPEBPALLCHU;

— pemaTh XMMUYECKHe
3a/1auu 10 U3YYCHHBIM
TeMaM

Bnaneer HaBbIKaMHU:

—  BBINOJHEHUS HECIOKHOTO
XUMHUYECKOTO
AKCIEPUMEHTA U
00paboTKu
AKCIIEPUMEHTAIIbHBIX
JTAaHHBIX;

— TOJB30BaHMS CIPABOYHOMN
JUTEPATYpOU

3Haer:

— TpeAMETHYI0 00JacTh
HEOPraHWYECKON XHUMUH,
€€ poJib B Pa3BUTHUH
3HaHUH O MPUPOJE U
Pa3IMYHBIX 00TaCTsIX
SKOHOMUKH;

—  XUMHYECKYIO
TEPMUHOJIOTHIO; OCHOBBI
aTOMHO-MOJIEKYJISIPHOTO
Y4YEHUs, COBPEMEHHBIE




MPEACTABICHUS O
CTPOSHHUHU aToMa,
CTPOCHUU MOJIEKYN U
XHMHUYECKOH CBS3H;
OCHOBHEIC
TePMOJAMHAMUYECCKUE U
KHHETHYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKUX
peaKIyii; OCHOBBI yUCHHUS
0 pacTBOpax, CrocoObI
BBIPKCHHS
KOJIMYECTBEHHOTO COCTaBa
PacTBOPOB; OCHOBBI
TEOpPUHU
AIEKTPOJIUTHYECKON
JIFICCOLIMAIINH; OCHOBHEIC
KJIACChI HEOPTaHUYECKUX
COCTMHEHHI;
3aKOHOMEPHOCTHU
MPOTEKAHUS PEAKIIHMA
HOHHOI'0 OOMCHA U
OKHCJIUTENLHO-
BOCCTAHOBHTEJILHBIX
peaKLuii;

CBOICTBA 3JICMEHTOB
TJIABHBIX U TTOOOYHBIX
MOATPYNI NEPUOINIECKOMN
CHUCTEMBI M UX BaXKHEHIITHUX
HEOPTraHUYECKHUX
COCIUHECHMUI;

OCHOBHBIC ITPUEMBI U
METOJIbI pabOTHI B
XUMHYECKOM
nabopaTopuu, TEXHUKY
0€30MacHOCTH MPU
BBITTOJTHEHHH
XUMHYECKOTO
IKCIIEPUMEHTA

VYMmeer:

YCTaHABIIMBAThH CBS3b
MEXIYy CTPOCHUEM
BCIIECTBA H €TO
CBOMCTBaMH;

MpeABUIETh CBOMCTBA
HeOpFaHI/IquKI/IX
COE€IMHEHMUI Ha OCHOBE
IIOJIOKEHHS DJIEMEHTOB B
MIEPUOUYECKOU CUCTEME,
MPUHAJICKHOCTH BEIIECTB
K COOTBETCTBYIOILLIEMY
KJIACCY COCJIMHEHU;




OIIK-1.3. ®opmynupyer
3aKJIFOUYEHHUS U BBIBOJBI IO
pe3ysbTaraM aHajin3a
JUTEPaTypPHBIX TaHHBIX,
COOCTBEHHBIX
9KCIEPUMEHTAIbHBIX U
pacueTHO-TEOPETUUECKUX
paboT XMMHUYECKON
HaIlpaBJIEHHOCTH

COBEPIIATH LENOYKU
XUMHYECKHUX
[IPEBPALLCHU;
pelarb XMMUYECKHE
3a/1a4y 110 U3y4CHHBIM
TeMaM

Bnaneer HaBbIKaMu:

BBITIOJTHEHHS HECTIOKHOTO
XUMHYECKOTO
JKCIIEPUMEHTA U
o0paboTku
JKCIIEPUMEHTAIBHBIX
JTAaHHBIX;

I10JI30BAHHUS CIIPABOYHOU
JUTEPaTypou

3Haer:

MpeAMETHYIO 00J1aCTh
HEOPraHWYECKON XHUMUHU,
€€ poJib B pa3BUTUH
3HaHUH O IPUPOJE U
pa3IMYHBIX 00JaCTsIX
SKOHOMUKH;
XUMHUYECKYIO
TEPMUHOJIOTHIO; OCHOBBI
aTOMHO-MOJIEKYJISIPHOTO
Y4YEeHHS, COBpEMEHHBIE
MPEACTABICHUS O
CTPOEHHUHU aToMa,
CTPOEHUU MOJIEKYN U
XUMHYCSCKOM CBS3H,
OCHOBHBIE
TEPMOJMHAMUYECKHE U
KUHETUYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUSA XUMUYECKUX
peaKuuii; OCHOBBI YUYCHHS
0 pacTBOpax, CrocoObI
BBIPOKCHHS
KOJIMYECTBEHHOTO COCTaBa
PacTBOPOB; OCHOBBI
TEOpPUH
AIEKTPOIUTAYECKOMN
JIMCCOIMAIIMN; OCHOBHBIE
KJIaCChl HEOPTAaHUYECKUX
COCIMHEHUI;
3aKOHOMEPHOCTH
MPOTEKAHUS PEaKIUi
MOHHOT'O OOMEHa U
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX
peakuumii;

CBOMCTBA JIEMEHTOB




OIIK-2. CnocobeH mpoBOAUTD
C cOOJII0IeHNEM HOPM
TEXHUKU 0€30I1aCHOCTHU
XUMUYECKUM SKCTIEPUMEHT,
BKJIFOYas CHHTE3, aHaJIU3,
M3Yy4Y€HUE CTPYKTYpPHI U
CBOMCTB BEILIECTB U
MaTepHualioB, UCCIEI0BAHUE
MIPOIIECCOB C UX YYaCTHEM

OIIK-2.1. Paboraer ¢
XAMHYECKHMH BEIIECTBAMU C
cOOJTII0ICHUEM HOPM TEXHHUKHU
0€e30macHOCTH

TJIABHBIX U TOOOYHBIX
MOATPYHI NEPUOIUIECKOM
CUCTEMBI M UX BaXKHEHUIITUX
HEOPraHUYECKUX
COCIMHCHHIA;

— OCHOBHBIE IIPUEMBI U
METOABI paboTHI B
XUMUYECKON
nabopaTropuu, TEXHUKY
0€30MMacHOCTH MPH
BBITIOJIHCHUH
XUMHUYECKOTO
JKCIIEPUMEHTA

Ywmeer:

— YCTaHaBJIMBATh CBS3b
MEXIY CTPOCHUEM
BEILECTBA U €r0
CBOMCTBaMH;

— MPEeIBUJIIETh CBOWCTBA
HEOpPraHUYECKUX
COEJIMHEHMI Ha OCHOBE
ITOJIOXKEHUS DJIEMEHTOB B
MEPUOIUYECKON CUCTEME,
IIPUHAJUIEKHOCTH BELIECTB
K COOTBETCTBYIOLLIEMY
KJIACCY COEIMHEHUN;

— COBEpLIaTh LENOYKH
XUMUYECKUX
[IPEBPAILCHU;

— pemiaTh XUMUYECKHE
3a/1a4y 10 U3YYEHHBIM
TeMaM

Bnaneer HaBbIkamu:

—  BBINOJIHEHUS HECIOKHOTO
XUMHYECKOTO
JKCIIEPUMEHTA U
00paboTku
AKCIIEPUMEHTATIbHBIX
JIAHHBIX;

— TOJB30BaHMS CIPABOYHOMN
JIATEPATYpPOi

3Haer:

— TpeAMETHYI0 00JacTh
HEOPraHWYECKON XHUMUH,
€€ poJib B pa3BUTUH
3HaHUH O MPUPOJE U
Pa3IMYHBIX 00TaCTsIX
SKOHOMUKH;

—  XHMHYECKYIO
TEPMUHOJIOTHIO; OCHOBBI
aTOMHO-MOJIEKYJIIPHOTO
Y4YEHUs, COBPEMEHHBIE




MPEACTABICHUS O
CTPOSHHUHU aToMa,
CTPOCHUU MOJIEKYN U
XUMHUYECKOH CBSA3H;
OCHOBHEIC
TePMOJAMHAMUYECCKUE U
KHHETHYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKUX
peaKIyii; OCHOBBI yUCHHUS
0 pacTBOpax, CrocoObI
BBIPKCHHS
KOJIMYECTBEHHOTO COCTaBa
PacTBOPOB; OCHOBBI
TEOpPUHU
AIEKTPOJIUTHYECKON
JIFICCOLIMAIIH; OCHOBHEIC
KJIACChI HEOPTaHUYECKUX
COCTMHEHHI;
3aKOHOMEPHOCTHU
MPOTEKAHUS PEAKIIHMA
HOHHOI'0 OOMCHA U
OKHCJIUTENLHO-
BOCCTAHOBHTEJILHBIX
peaKLuii;

CBOICTBA 3JICMEHTOB
TJIABHBIX U TTOOOYHBIX
MOATPYNI NEPUOINIECKOMN
CHUCTEMBI M UX BaXKHEHIITHUX
HEOPTraHUYECKHUX
COCIUHECHMUI;

OCHOBHBIC ITPUEMBI U
METOJIbI pabOTHI B
XUMHYECKOH
nabopaTopuu, TEXHUKY
0€30MacHOCTH MPU
BBITTOJTHEHHH
XUMHYECKOTO
IKCIIEPUMEHTA

VYMmeer:

YCTaHABIIMBAThH CBS3b
MEXIYy CTPOCHUEM
BCIIECTBA H €TO
CBOMCTBaMH;

MpeABUIETh CBOMCTBA
HeOpFaHI/IquKI/IX
COE€IMHEHMUI Ha OCHOBE
IIOJIO’KEHHS DJICMEHTOB B
MIEPUOUYECKOU CUCTEME,
MPUHAJICKHOCTH BEIIECTB
K COOTBETCTBYIOILIEMY
KJIACCY COCJIMHEHU;




— COBEpLIATh LIETIOYKU
XUMHYECKHUX
[IPEBPALLCHU;

— pelaTb XUMHYECKUE
3aJ1a4M 110 U3yUYEHHBIM
TeMaM

Bitaneer HaBbIKamu:

—  BBIIIOJHEHUS HECIOKHOTO
XUMHYECKOTO
JKCIIEPUMEHTA U
o0paboTku
JKCIIEPUMEHTAIBHBIX
JTAaHHBIX;

— IIOJIB30BAHUs CIIPAaBOYHOU
JUTEPATYpOU

4. CTpyKTYypa M cojiepkaHue Y4eOHOH TUCHMILTHHbI

4.1. O0beM yueOHO# JUCHMILIMHBI U BHAbl Y4e0HOI padoThl

Buj y4eOHoii padoThI

O0BLeM 4acoB / 3a4eTHBIX eIMHUIL

OuHnas ¢opma

OuHo-3a04Has ¢popma /
3aounas popma

O0mas Tpy10eMKOCTh JHCHUIIHHBI 720/20
Oo0si3aTesqibHAsi  ayiNTOPHasi  Harpy3ka 494
(BCcero 4acoB), B TOM 4HCJIE:

Jlexiuu 130
CemuHapckue 3aHsTus

[TpakTHueckue 3aHsTH 100
JlaGopaTopHbie pabOThI 264
KypcoBas pabota / KypcoBoil poeKkT 0
Hpyrue GopMbl OpraHu3auud  y4eOHOTO 63
nporecca (KOHTpOJIBbHBIE paboThI,
WH/IMBUYaIbHBIC 3aHATHUS, KOHCYJIbTAIUU

U JIp.)

CamocrosiTeibHasi  paGora  CTyJdeHTa 163

(BCcero 4acoB)

dopma aTTecTau

DK3aMeH, JK3aMeH

4.2. Conep:xaHue pa3iejioB y4eOHOM IMCIUNIMHBI

Pa3znen 1. TeopeTuyeckne OCHOBHI HEOPraHUYECKO XUMUM

Tema 1. BBenenue. OCHOBHBIE MOHSITUS XUMHHU. ATOMHO-MOJICKYJISIPHOE

YUCHHC. CT€XI/IOMCTpI/ILI€CKI/IC 3aKOHBI.

[Ipenmer HeopraHndeckOoW XWMHUH. MECTO HEOPraHMYeCKOW XHMHUH B

CHCTEME HayK O TpHUPOJE.

Ponp Heopranmuyecko XUMHUH B Pa3BUTHH

CCTCCTBCHHOHAYYHbIX 3HAHUHU U Pa3JIMIHbIX 00/1aCTSIX DKOHOMHKH. HeHI/I " 3aga4u

y49eOHON  JAUCITUTUTHHBI

«Heoprannueckas Xumusn».

Ilousatue

«XUMHYECKUUN




AJIEMEHT», aTOMBbl U MOJIEKYJbl, UX pa3Mepbl U Macchl. lIpocThie W CHOXKHBIE
BEIECTBA, aIOTponusa. OTHOCUTEIbHBIE ATOMHBIE W MOJIEKYJISIPHBIE MAacChl.
KonuuectBo BemecTBa. MomsipHas Macca v MOJISIpHbIA 00beM. OCHOBHBIE ra30BbIE
3aKOHBI; OOBEAMHEHHBIM Ta30BBIA 3aKOH, 3aKOH ABOTaJpo, 3aKOH MPOCTHIX
oO0beMHBIX oTHomeHW ['eii-Jltoccaka, ypaBHeHme MenpaeneeBa-KnaneipoHa.
[TapimansHOe naBieHue rasa, 3akoH [lanpToHa. OmnpenesieHHEe MOJSIPHBIX Macc
BEIIECTB B Ta3000pa3HOM cocTossHuU. ColiepikaHne CTEXMOMETPHUECKUX 3aKOHOB.
3aKOH COXpaHEHUSI MAcChl U SHEPTUU. 3aKOH MOCTOSHCTBA COCTaBa. XHUMHUYECKHE
bopMyIIbl M UX PA3HOBUIHOCTH, PACUETHI IO XUMHUECKUM (popmysiaM. YpaBHEHHUS
XUMUYECKUX PEaKUUi, PacyeThl MO0 XUMUYECKHUM YpPAaBHEHUSM. 3aKOH KpPaTHBIX
OTHOILLICHUI. XUMHUYECKUN SKBUBAJIICHT. 3aKOH YKBUBAJICHTOB.

Tema 2. CtpoeHue aToma.

PanHue ™openu crpoeHuss aroma. OKCIIEpUMEHTaIbHOE OOOCHOBAaHUE
IpeacTaBlIeHuid 00 aToMme, KaKk O CIOXHOW cucteMe. Mojaens aroma TomcoHa.
Omneitel Pesepdopaa. [lnanerapuas (saaepHasi) monens aroma. Havana KBaHTOBOM
MeXaHHKU. KopmyCKyJIsIpHO-BOJIHOBOW Ayalv3M HM3iIydeHHUs. YpaBHeHue llnanka.
Cnextpel aromoB. Teopusa atoma Bomopona no bopy. KopryckyisspHo-BosHOBOM
Jlyajv3M 4acTull. YpaBHeHue Ae bpoins. MeToapl BOJIHOBOM MEXaHUKU: TPUHIIMI
HeonpeneneHHoctu ['eiizenbepra u meron Ulpenunrepa. BosHoBas (yHKIuS.
KBaHTOBO-Me€XaHMYECKass MOAENb aTOMa BOAOpoia. KBaHTOBbIE ynciia. ATOMHBIE
opoutamu. DHEPreTUYECKUe YpPOBHU (IJEKTPOHHBIE CJIIOM) U IOJYypPOBHHU.
OcHOBHOE U BO30YXJIEHHOE COCTOSIHME aroMa. MHOTO03JEKTPOHHBIE ATOMBI.
[TpuHLMIIBI 3amOHEHUSI OpOHUTaNell B MHOTORJIEKTPOHHBIX aTOMax — MPHHIIMII
HavMMEHbIIEro 3amaca sHepruu, npuHuun Ilaymu, npasuiio ['ynpa. Emxocts
AJIEKTPOHHBIX YPOBHEH U MOLYpPOBHEH. DIEKTPOHHBIE (POPMYJIbI (CUMBOJINYECKUE
U rpadudeckue). ATOMHOE SAPO. DIIEMCHTapHBIC YACTHIBI, HX OCHOBHBIC
XapaKTEPUCTUKHU. YCTOMYMBBIE W HEYCTOMYMBBIC sapa. SIepHbIE peaKLHu.
PagnoakTuBHbIN pacnaj saep.

Tema 3. Ilepnoanyeckuii 3aKOH U IEPUOIAYECKASI CUCTEMA FJIEMEHTOB.

OTKpbITHE NEPUOAMYECKOTO 3aKOHA M TPUHLHUI TOCTPOCHHS CUCTEMBI
anemeHToB J[.M.MenneneeBsiM. CoBpeMeHHass (OpMYyJIHPOBKA MEPUOANUECKOTO
3akoHa. DOpPMBI MPEACTABICHUS MEPUOIUUECKON CUCTEMBI 3JIEMEHTOB (IJIMHHAS,
NOJIyJUIMHHAS, KOpoTKas). CTpyKTypa NEpUOAMYECKOM CHCTEMbl — TEPHOJIbI,
rpynnsl, HoArpynmnel. @u3nyeckas OCHOBA NEPHOJNYECKOTO 3aKOHA. CBSA3b MEKIY
HOMEpaMU MepHuoja, TPYIIbl U AIEKTPOHHBIM cTpoeHueM aroma. OcobeHHoCTH
AJIEKTPOHHBIX KOH(QUTYpalMil 3JEMEHTOB TJaBHBIX M MOOOYHBIX MOATPYIIIL.
Omnpenenenre 3JEKTPOHHOW KOH(PUTYpALlMA aToMa IO IMOJIOKEHHUIO AJIEMEHTAa B
nepuoauyeckon cucreme. CBsA3b XHMMHYECKMX CBOMCTB 3JIEMEHTOB C HX
MOJIO)KEHWEM B TEpPUOAMYECKON cucrteme. l3MeHeHue BeIMYMH OpOUTAIBHBIX
paauycoB, DSHEPruil HMOHU3AIUHU, CPOJACTBA K DIEKTPOHY, OTHOCUTEIHHOU
ANEKTPOOTPULIATENBHOCTH € POCTOM 3apsifoB saep aTomoB. lleproanyHOCTh
WU3MEHEHHSI CBOWCTB JJEMEHTOB KakK NPOSIBICHUE MNEPHUOJUYHOCTA H3MEHEHUS
AJNIEKTPOHHBIX KOH(UTrypaluid aToOMOB. 3HAY€HUE OTKPBHITHS MNEPHUOJUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.



Tema 4. Xumuueckast CBsI3b U CTPOCHHE BEIIECTBA.

Tumbel XAMUYECKOM CBA3U. XapaKTEpUCTHKU CBA3U: JUIMHA, DJHEPIUs,
IOJISIPHOCTB, HAIPABJIEHHOCTb. METO/IbI ONpeIeNIEHNsl CTPYKTYPhI BEILIECTBA.

KoBasieHTHass CBs3b, KBAaHTOBO-MEXAaHWYECKHE METOJIbl €€ TOJKOBAaHUS —
MeTon BajieHTHBIX cBs3edt (BC) m meron monekymspHbix opburtaneir (MO).
®duznueckass uaes merona BC: oOpa3zoBaHuEe NBYLIEHTPOBBIX JIBYXAJIEKTPOHHBIX
CBSI3€M, MPUHIUI MaKCUMaJIbHOTO MEepEKphIBaHMs aTOMHBIX opoutaieit (AO). [IBa
MexaHu3Ma 00pa30BaHMs KOBAJICHTHOM CBS3U: OOOOIIECTBIECHUS HECHapEHHBIX
AJIEKTPOHOB pPa3HbIX aTOMOB W JOHOPHO-aKUENTOPHBIM MexaHu3M. (CBoiiCTBa
KOBQJIEHTHOM CBA3U: HACHIIIAEMOCTb, HANPABIECHHOCTb, MOJSPU3YEMOCTD.
Kopanentnoctu aromoB »anementoB I, Il, |lIl mnepuwomoB, makcumanbHas
KOBAJIGHTHOCTh. KpaTHOCTh CBA3M, G- U 7-CBs3U. [uOpuamzanus AQO. Tumbl
rUOpUIN3alMY U TEOMETpUS MOJEKyd. THIbl KPUCTAUIMYECKUX PEIIETOK,
oOpa3yemMbIX  BEIIECTBAMU C  KOBAJICHTHOM  CBsI3bl0.  BiusHue  Tuma
KPUCTAJUIMYECKOW pPELIETKM Ha CBOMCTBa BemectBa. MloHHas cBs3b. KaTtnoHsl n
aHnoHbl. CBOWCTBA MOHHOM CBA3U. ['paHMIBI NPUMEHEHUS HWOHHOW MOJEIH.
HNonnbie kpuctaimnueckue pemerki. CBONCTBA BEIIECTB C HOHHBIM THUIIOM CBSI3H.
[Tomapuzanmss W MOJAPU3YIOLIEE JECUCTBUE HOHOB. MeTamumyeckas CBS3b.
OcoOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI AaTOMOB JJEMEHTOB, CIOCOOHBIX K
00pa30BaHUIO METAJUIMUECKON CBA3M. [IOHATHSA BaJ€HTHOCTb, CTENEHb OKUCICHUS,
KOOPAMHAIMOHHOE YHUCJIO0, UX TPAKTOBKA ISl COEAMHEHUU C PA3JIUYHBIM THUIIOM
cBs3u. BomopoaHas cBsi3b, BHYTPUMOJIEKYJISIPHAS U MEXKMOJIEKYIsipHas. Biusinue
BOJIOPOJHOM CBSI3U HA CBOMCTBA BEIIECTBA. MEXKMOJIEKYIIIPHBIE B3aUMOIACHCTBUSA:
JIUCIIEPCUOHHOE, OPUEHTALMOHHOE, HHIYKIIHOHHOE.

Tema 5. OO01e 3aKOHOMEPHOCTU MTPOTEKAHUS XUMHUYECKUX PEAKITHIA.

TeroBbie 3¢dekThl XUMHUECKHX peakiui. TemnoTsl o0pa3oBaHUS
XAMHUYECKUX coeAMHEHN. CKOPOCTh XUMUYECKON pEeaKIuy, UICTUHHAA U CPEIHSS.
[Tonarre 00 aKTUBHBIX MOJIEKYJaX M SHEPIUU aKTUBALMMU Mpolecca. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKUX PEAKLINNA. 3aBUCHUMOCTh CKOPOCTH PEaKLUU
OT KOHUEHTPAallUM pEArHpyIOIIUX BEIIECTB. 3aKOH JEHCTBYIOLIMX MAacc.
[IpuMeHeHue 3aKOoHa JACHCTBYIOIIMX MacC JJii TOMOTEHHBIX M TI'eTepOreHHBIX
cucteM. KOHCTaHTa CKOpOCTH peakUMH. 3aBUCUMOCTb CKOPOCTH PEAKUUU OT
TEeMIIepaTyphl, TeMrepaTypHbiii koadduiment, npasuino Baut-I'odpda. Karanus.
BnusiHne katanu3atopoB HA CKOPOCTh peakuuu. Buapl katain3a: rOMOTE€HHBIN,
rE€TEPOrEHHBIN, MOJIOKUTEIBHBIA U OTPULATENbHBIN. MCoNb30BaHNE KaTalin3a B
MPOMBIIIUICHHOCTH.  Poilb  KaTramm3aTopoB B OWOJIOTHYECKUX  MpoIleccax,
ocobeHHOCTH (EpMEHTOB Kak Karaiam3aropoB. HeoOpatumbie u oOpaTtumbie
XUMHUYECKUE peaklnu. XHUMHUYECKOe paBHOBecHME. KOHCTAaHTBI XHMHYECKOIO
paBHoBecus. [Ipunnun Jle [larenbe. CMellleHHe XUMUYECKOTO PABHOBECHS MPH
W3MEHEHUH KOHIEHTPAILIUK PEearupyrolux BeleCTB, 1aBICHUS U TeMIIepaTyphI.

Tema 6. PacTBOpBHI.

OOmasi xapakTepucTUKa JUCHEPCHBIX CUCTEM. VICTMHHBIE pacTBOPHI,
KOJUIOUJHBIE PACTBOPBI, I'PyOOAUCTIEPCHBIE CHUCTEMbl (CYCHEH3HH, AMYIJIbCHUH).
Bona kak pactBoputens. MexaHusm mponecca pactBopenus. CosbBaTanus



(rugpatanusi) npu pacTBopeHud. Kpucramioruapatbl, TMapaTtbl U COJIbBATHI.
PactBopuMOCTE TBEpIBIX BeleCTB B Boje. HacewlleHHbIE, HEHACBIICHHBIE,
nepechileHHble pacTBOPbl. CHoOCOOBI BBIPAKEHHS KOJUYECTBEHHOIO COCTaBa
pacTBOpoB. MaccoBas, MoJibHasg, OObEMHast J0Ji1 PacCTBOPEHHOIO BEILIECTBA.
Momnspnas koHeHTpanusa. MonspHas KOHUEHTpalXs SKBUBaJeHTa. MOJISIIBHOCTD.
Pacuersl MO IPUTOTOBIIEHUIO PACTBOPOB PA3JIMYHBIX KOHIEHTpauuu. Mertonnka
IIPUTOTOBJIEHUS] PACTBOPOB.

Tema 7. Teopust SJIEKTPOJIUTUYECKONW AUCCOLUALINH.

OJIEKTPOJIUTBI W HEANEKTPOJUThl. (OCHOBHBIE  TOJIOKEHUS  TEOPUU
ANEKTPOJIMTUYECKOM  AUccoUManuv. MeXaHu3M JUCCOLUMALMU  BEHIECTB €
pa3IMYHBIM THUIIOM XUMHUYECKOW CBSI3U. PONb TOJSPHBIX MOJIEKYJ] BOIBI B
npoleccax auccounanud. MexaHusM rujapaTaiuid aHUOHOB U KaTUOHOB. CTeleHb
AIIEKTPOJIMTUUECKON auccouuanui. CuibHbIe, caadble 37eKTpoauThl. [Ipumenenne
3aKOHA JEWCTBYIOIIMX MacC K MPOLECCYy AUCCOLMAIMHU CIAOBIX 3JEKTPOJIUTOB.
Koncranta pucconmannu. @DakTopel, BIMAIOIIKE HAa KOHCTAHTY M CTENEHb
aucconyanuu cinadboro snektposurta. CBsA3b MEXAY KOHCTAHTOW M CTENEHBIO
JUCCOLIMAINK, 3aKOH pa30aBieHuss OcTBanpia AJid OWHAPHOTO SJIEKTPOJIUTA.
Cwmemenue paBHOBECHUSA JTUCCOLNANHT cna0bIX AIEKTPOIIUTOB.
DIIEKTPONUTHYECKAsT AUCCOUMANMS BOAbL. BOOOpOmHBIM MOKa3aTenb. 3HAYCHHE
NOCTOSHHOM BeIMYMHBl pH B XMMHYECKMX UM OHOJIOTMYECKHX IMpolleccax.
PaBHOBecHe B HaChIIEHHBIX pacTBOpax. IIpousBenenue pacTBOPUMOCTH. Y CIOBUSA
0o0pa30BaHMsI U PACTBOPEHMSI OCAIKOB.

Tema 8. Knaccudukanus, HOMEHKIaTypa W  THUIHYHBIE  CBOMCTBa
HEOPTaHWYECKUX COCIIMHCHUU.

Knaccudukanuss HEOpraHM4eCKMX COEJUHEHHM 10 HOMEHKJIATypHBIM
npasuiam UIOTTAK. Knaccudukamms ciiokHBIX BEIIECTB 1O COCTaBy. buHapHbie
COCIUHEHUA: THUAPUABL, OKCUIBI, IEPOKCHUIBI, TaJOTCHUIBI, XaJIbKOTECHUIBI,
HUTPUIBI, KapOuabl. TpexsnemMeHTHble coequHeHus. Knaccuukamusi CIOXKHBIX
BELIECTB MO (yHKUMOHANBHBIM Ipu3Hakam. Okcuabl. HoMeHkiatypa, cBoiicTBa
OKCUIOB, crnocoObl mnonydeHus. OcHoBaHusa. CBOHCTBA M HOMEHKJATypa
ocHoBaHMi. CrocoObl moiayudeHus OCHOBaHMM. KuCIOTHI: OecKHCIOpOaHBIE U
kucinopoaconepxkamue. Knaccupukanus kucinor. CBolcTBa M HOMEHKJIATypa
KUCIIOT. O01mue cnocoObl nomydeHus: Kuciot. Conu: cpeiHue, KUCible, OCHOBHbBIE,
CMeIllaHHble, ABOWHBIE, okcoconu. CrnocoOrl monyueHusi cojieil. Homenkmarypa
cosiei. OCHOBHBIM, KUCIOTHBIM M aM(OTEPHBIA THI JTHCCOIMAIMHA THIAPOKCHIOB.
Kucnotel, ocHoBaHus, am(pOTEepHbIE TUIAPOKCUIBI, COJM B CBETE TEOPUHU
IEKTPOIUTHIECKON auccoruanuu. Peakiuu noHHoro oomMena. HampasieHHOCTH
OOMEHHBIX PpEaKIMil B pacTBOpax JJIEKTPOJHUTOB. ['maponm3 coseid, pa3iandHbIe
CIIydad THUAPOJIM3a, PEAKLHs CpPeabl B BOJHBIX PACTBOPAX TUAPOJIN3YIOLIMXCS
COJIEM, KUCJbIE U OCHOBHBIE COJIM KaK MPOAYKTHI ruaposims3a. Posb rugponusa B
XUMUYECKUX M  OHOJIOrMYecKux mporeccax. KOMIUIEKCHbIE COEIUHEHUSI.
OCHOBHBIE TOJOKEHUSI KOOpAMHAUMOHHOW Teopuu A. Bepnepa. HomeHknatypa
KOMIUIEKCHBIX ~ CO€QuMHEHWH.  [lucconmanuss  KOMIUIEKCHBIX — COEIMHEHUHU.



XUMHUUYECKHE PEAKIUM C YYaCTUEM KOMIUIEKCHBIX COCIMHEHUM. 3HadyeHue
KOMITJIEKCOOOPA30BaHMS B XUMHH U OUOJIOTHH.

Tema 9. OKUCIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKITUH.

Peakiuu, npoucxoasmye ¢ W3MEHEHHEM CTEIIEHUM OKHCIEHUS aTOMOB
aneMeHTOB.  Kiaccudukamusi  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM.
OnekTpoHHass Teopusi okucieHus. OKUCIUTENM W BoccTaHoBUTenu. I[lpaBuiia
COCTaBJIEHUS YPAaBHEHHM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. Merton
ANIEKTPOHHOTO OajaHca M DJIEKTPOHHO-WOHHBIM MeToiA. BnmsHue cpeapl Ha
MIPOXO0XKJICHUE OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX TIponieccoB. CTaHmapTHBIE
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHBIC MOTCHITUAIIEI. HanpasnenHocts
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH B pacTBOpax. DICKTPOXUMUUYECKUM
PSI HANIPSDKEHUN METAIITIOB. DJIEKTPOJIN3 PACIIaBOB M BOJIHBIX PACTBOPOB KUCJIOT,
IEJIOYEH, COJIEH, €T0 MPAKTUYECKOE ITPUMEHEHHUE.

Paznen 2 CBoiicTBa 3JIeMEHTOB NEPHOAUYECKOH CHCTEMbl U
o0pa3yeMbIX MMH HEOPIraHUYECKHX COeIMHEHHU I

Tema 1. Bogopo.

Bonopon, wuzoromsl Bojmoponaa. (OcoOEHHOCTH TOJIOKEHHS BOJOpOJa B
MIEPUOANYECKON CHCTEME. XapaKTEPUCTHKAa MOJEKYJbl BOAOPOAA C TMO3WULIHAN
METOJa BaJEHTHBIX CBA3ed. Bomopon B mnpupome. lIpombimeHHble u
Ja0opaTopHble cOCOObI MOJMYUYEHHUS! BOAOPOAA, €ro (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. CoequHeHuss BOJIOPOJA ¢ METAUIAMU M HEMETAJJIaMH, UX KHCIOTHO-
OCHOBHBIE U  OKHCJIMTEIBbHO-BOCCTAHOBUTEIbHBIE  CBOWcTBA. [Ipumenenune
BOJIOpOJia B MPOMBIIUIEHHOCTH U JIabopaTOpHOM MpakTukyme. [IpaBuna paboThl ¢
BOJOPOJOM.

Tema 2. DnemenTsl raBHOM oArpymmbl VII rpymimbr.

OOmasi xapakTepUCTUKAa AaTOMOB TaJOr€HOB: DJIEKTPOHHBIE CTPYKTYPBI,
paguycel aTOMOB, HWOHU3ALMOHHBIE TMOTEHUMAIbI, CPOACTBO K DJIEKTPOHY,
ANEKTPOOTPUILIATENILHOCTh, CTeNeHu okucienus. drop, xmop, Opom, WHox -—
HAXOXKJEHUE B MPUPOE, CIOCOOBI TAOOPATOPHOTO U MPOMBILUIEHHOTO MOJY4YEHHUS,
buznueckue W XUMHUYECKHME CBOMCTBA, MPUMEHEHHUE TMPOCTHIX BELIECTB.
B3anmoneicTBUE TAJIONEHOB C NMPOCTBIMU M CIIOKHBIMU BELIECTBAMH, XapaKTep
oOpa3yeMbIX COeIWHEHH. BoJopoaHble COEIWHEHHS TallOr€HOB, CIOCOOBI
7a00paTOPHOTO M TMPOMBIIUIEHHOTO TMONXy4YeHHs], (DU3NUECKHEe U XUMHUYECKHE
cBoiicTBa, npumeHeHue. dTopoBomOpOa, acconualyss MoOJIeKysl1 (TOPOBOJOPO/A.
®dropoBosopoaHas (TUIABUKOBasl) KHUCJIOTa W OCOOEHHOCTHM €€ XUMHYECKHX
CBOMCTB. XJIOPOBOJOPOJHAs (COJsIHAsE KHUCJIOTa), €€ CBOMCTBA U MPUMEHEHHUE.
Kucnopojcoaepkaiiue COeIWHEHUSI TalOreHOB (OKCHJIbI, OKCOKHCIOTBI, COJIU
OKCOKHCIIOT, (TOpUJ KHUCIOpPOJa) — CTPOCHHE MOJIEKYd, (uU3nueckue u
XMMHYECKME CBOMCTBA, METOJbl IOJy4YeHHUs, NpuMmeHeHne. CpaBHUTEIbHAA
XapaKTepUcTuka (PU3MYECKUX M XUMHUYECKMX CBOMCTB MPOCTHIX BEIIECTB U
coenuHeHuil propa, xiopa, Opoma, Hoaa. buonoruyeckast poJjib TaJIOT€HOB U UX
coenuHeHuil. TexHuka Oe30macHOCTH TMpU paboTe ¢ TrajoreHamMu M HX



COeMHEHUAMHU. Mepbl MEepBOM MOMOIIM MPU OTPABJICHUM TaJOr€HAMU M HX
COEIMHECHUSMU, XUMHYECKUX OKOTrax IMJIABUKOBOM U COJSTHOW KHUCIIOTOM.

Tema 3. DneMeHTHI r1aBHON NOATpyNnbl VI rpynmsl.

OOmiasi xapakTepuCTHKa aTOMOB JJEMEHTOB: OJJIEKTPOHHBIE CTPYKTYPHI,
paadycbl aTOMOB, HWOHHW3ALHMOHHBIE TOTEHIIMAJbI, CPOJCTBO K DIJIEKTPOHY,
AIIEKTPOOTPHUIIATETILHOCTD, cTeneHn okucieHus. Kucmopoa. CrnocoObl momydeHus
KHUCITIOPOJIa, €T0 XUMHYECKHe W (U3NYECKUE CBOWMCTBA. AJLTIOTPONHS KHCIOPOJa.
O30H, ero cBoiicTBa, moiydeHue, oOpazoBaHue B mnpupojse. IIpumeHenue
KHCJIOpOJAa M O30HA. 3HAYEHUE KHUCIOpOJa M 030Ha B mpupoae. Bomopomnsie
COeMHEHUsA KHUCIopoaa. Boma W mepokcua BOIOpPOAA: COCTAaB M AJIEKTPOHHOE
CTPOCHHE HX MOJIEKYyJ. Accouuanus MOJEKYJ BOJIbl, aHOMAJIMM BOABI U HX
nosicHeHue. KHCI0THO-OCHOBHBIE U OKHCIMTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMICTBA
BoAbl M mnepokcupa Bopopona. Cepa. Cepa B mpupozae. AJUIOTPOINHS CEpBI,
(du3nUecKkue CBOMCTBA €€ BaXHEHIMX MoAuduKkanuil. XuMUYECKUe CBOWCTBA U
IIPAKTUYECKOE MPUMEHEHUE cepbl. BOIOpOAHBIE COEOUHEHHsS CEPBI  —
CEpOBOJOPOJA,  MOJy4YyeHue,  (U3MYeCKue U XHMHYECKHME  CBOMCTBA,
(bu3HoIOornyecKoe JeHCTBHE; MOJMCEPOBOJOPOAbI, MX cBoWcTBa. lIpon3BomHbIE
CEpOBOJOPO/IA U MOJMCEPOBOAOPOJIOB — CyJIb(puabl U noaucyiab@uasl. ['maponus
cyJb(pUI0B, BOCCTAHOBUTENbHBIE CBOMCTBa cynbhunoB. Kucraopoacoaepxkaiiue
coequnenus cepol (IV, VI): dusuueckne m XuMUUYECKHUE CBOWCTBA, CIIOCOOBI
7a00paTOPHOTO U MPOMBIIIIIEHHOTO TosTydeHusi. CepHas KUCII0Ta, €€ DJIEKTPOHHOE
CTPOCHHE. Ocobennoctu XUMHYECKUX CBOMCTB  pa30aBiieHHOMN u
KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI. 3HAYEHHE CEPHOU KHUCIIOTHI U €€ COJIEN B
HapOJHOM XO3sicTBe. TeXHHKa 0€30IMacHOCTH NPH PadoTe C CEPOBOJIOPOJIOM,
CEpHOM KHCIJIOTOM. Mepbl MEPBOM MOMOIIM IIPU OTPABJIIEHUSX CEPOBOIAOPOJIOM,
okcuaom cepsl (IV), oxxorax cepHOM KUCIOTOM.

Tema 4. DyieMeHTHI TTTABHOW MOATPYIIIBI V TPYMIIBL.

OOmasi XapakTepUCTUKA AaTOMOB 3JIEMEHTOB: JJIEKTPOHHBIE CTPYKTYPBI,
paguycel aTOMOB, HWOHU3ALMOHHBIE MOTEHIMAIbI, CPOACTBO K JJIEKTPOHY,
AIEKTPOOTPULIATENBHOCTh, CTENEHU OKHUCIEHUA. A30T. A30T B IpUPOJE.
DU3NYECKNEe M XMMHUYECKUE CBOMCTBA a30Ta, METOAbI MOJYUYECHUS, NIPUMEHECHUE.
Ammuak. CriocoObl 1a00paTOPHOTO ¥ MPOMBIIIJIEHHOTO NOJIy4YeHUs], PU3NYECKHUE U
XUMHUYECKHUE CBOMCTBA, (DU3HUOJIOTUUECKOE JICHCTBUE aMMHUAKA. Texnuka
0€30macHOCTH M MEPHI MEPBOI MOMOIIHU MpU padote ¢ ammuakoM. Conr aMMOHMUS,
UX cBoWcTBa. ['mapasuH, THUAPOKCWIAMHUH, a3uI0BOJIOPOA, WX CTPOCHHUE,
MOJy4eHUe, XHWMHUYECKHME CBOMCTBa, NpuMeHeHue. Kucnopoacoaepxaine
COCIMHEHUS a30Ta (OKCHJbI, OKCOKUCIIOTHI, COJIU OKCOKUCIIOT), UX (HU3HUYECKUE,
XUMUYECKHE CBOMCTBA, CHMOCOOBI TMOJMy4YeHHUs. A30THAs KHCIIOTa, SJIEKTPOHHOE
CTpOEHUE U TeoMeTpus MOJeKyabl. CocoObl MPOMBIIIICHHOTO W Ja00paTOPHOTO
nojyueHusl. B3aumMopelcTBUE KOHIIEHTPUPOBAHHOM U pa30aBICHHON a30THOM
KHUCJIOTBI C METAJJIAMHA M HEMETAJJIAaMH, CJIIOKHBIMU BellecTBaMu. [{apckas Bojka.
TexHuka 06e3onmacHOCTH NpU paboTe ¢ a30THOM KUCIOTOM. buonormyeckas poiib
azota. IIpoOnema cBs3biBaHusI aTMocepHOro aszora. A3O0THbIE YAOOpEHHS.
Kpyroeopor azora B mnpupoae. Pochop. Pochop B mnpupone, MOIyUEHUE.



Annorponable  Mmomauduxanuu  pocdopa, wux cBoictBa. Bomopon- u
KHCIIOpoJcoiepkamue coenuHeHnss (ocdopa, UX KUCIOTHO-OCHOBHASI U
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHASL ~ XAPAKTEPUCTUKA. buonoruyeckas  poJib
docdopa. DochopHbie yT10OpeHHUS.

Tema 5. DiieMeHTHI TTaBHOM noArpymnsl [V rpymnsl.

OOmiasi xapakTepUCTHKA aTOMOB OJJIEMEHTOB: DJJIGKTPOHHBIE CTPYKTYDHI,
pagdychl aTOMOB, HWOHW3AlIHOHHBIE NOTEHIMAJbI, CPOJCTBO K DIJIEKTPOHY,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHU OKUCIIEHUs. YTIEPOHA. YTIJIEpPOod B IPUPOJE.
AJIOTpOINHbIE BUAOW3MEHEHUSI yriiepoja: anmas, rpaut, kapouH, QyiuiepeHsl,
rpaden, ux ¢uzMUecKue W XUMUYECKHE CBoMcTBa. [IpakThueckoe MpuMeHEHHUe.
Oxkcunpl  yraepoga (II w IV), Qusuueckue u XUMHUYECKHE CBOWCTBA,
MPOMBIIIUICHHBIE W JabOpaTOpHBbIE CHOCOOBI TMOMy4YeHUs, (U3UOIOTHUECKOE
nericteue CO 1 Mepsl NepBOM MOMOIIY IPU OTPABJICHUU M. YTOJbHASA KUCIIOTA U
ee conu. buHapHble coeAWMHEHHUs YIrJepoja, KapOuJbl METauIoB, MX oOO0IIas
xapaktepuctuka. CUHWIbHAA KUCIOTa, MUaHWAbl. KpeMHHII M €ro COoeauHEHMUS.
Kpemunii B mnpupoae. CnocoObl mosiyueHus: KpemHHs. CBONCTBa KpEMHUS.
Jwnoxcun xpemuus. KpemHueBble KuCHOTBHL. CHIMKATBI, PACTBOPUMOE CTEKJIO.
UckycctBennbie cuimkathl. Llement. beroH. OnoBo, CBHHEN, MX COCIWHEHUS.
[TonydeHue mpOCThIX BEMIECTB, PU3MUECKHUE U XUMUYECKUE CBOicTBA. OKCUABI U
TUJIPOKCUIBI OJIOBA, CBUHLA B PA3JMYHBIX CTENEHSAX OKUCJICHHS, KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEJIbHO-BOCCTAHOBUTEJbHBIE CBOWCTBA. [IpruMeHeHue o10Ba,
CBHUHIIA U UX COCAMHEHUHN B HAPOJHOM XO3SMCTBE.

Tema 6. OOmHMe CBOICTBA METAIIIOB.

MecTto MeTalyioB B TEPUOJUYECKON CHUCTEME 3JIeMEHTOB. (OcOOeHHOCTH
AJIEKTPOHHOTO CTPOEHMSI aTOMOB MeTauloB. Mertajuimdyeckasi cBsi3b. BakHeniume
METOJBI IOJYYEHUsS] METAUIOB U3 pyld. PU3MUYECKMEe U XMMHYECKUE CBOWCTBA
METAJUIOB. DJIEKTPOXUMUYECKAN MEXAHW3M B3aUMOJECHCTBUSA METAJUIOB C BOAOU U
BOJHBIMU pPACTBOPaMHU DJJIEKTPOJIUTOB. DJIEKTPOXMMHYECKHNA PsAL HANPSHKEHUN
MeTauioB. CruiaBbl, UX UCIOJB30BAHUE B HAPOJHOM XO3SIMCTBE.

Tema 7. DyieMeHTHI TTITaBHOM NOATPYIIILI | rpymIibL.

OO6mast xapakTepucTuka aTtoMoB »djieMeHTOB. lllenoynsie Metamibl B
npupojse. Ponb coenvHeHud Kanus W HaTpus B (DU3MOJOTHUYECKUX TIpolieccax.
[TonydeHue MIENIOYHBIX METAUIOB, (PU3UYECKUE CBOMCTBA. XUMUUYECKHUE CBOMCTBA
MPOCTBIX BELIECTB U COCIUHEHUM D3JIEMEHTOB: OKCHJOB, THAPOKCHUIIOB, COJICH.
[IpumeHeHune MmenoYHbIX METauioB M ux cojeil. Kamwmitapie ymoOpenus. Mepsl
0e30macHOCTH TP OOpaIEHUH CO IIETIOYHBIMUA METAJUIAMHU, CYXUMHU IIeJI0UYaMU 1
MX PaCTBOpPAMM.

Tema 8. DnemenTsl rnaBHoOM noarpynmnsl 11 rpynmsr.

OO01mmast XapakTepuCcTUKa aTOMOB 3J1eMeHTOB. DU3NYECKHE CBONCTBA MPOCTHIX
BEUIECTB. XHMMHUYECKME CBOMCTBA MPOCTBIX BELIECTB W  COCIUHCHUM.
3aKOHOMEPHOCTU U3MEHEHUSI XUMUYECKUX CBOMCTB OKCUAOB, THAPOKCUIOB B PSIAY
Ooepusunii — paauil. Heramenast u ramienast u3Bectb. JKeCTKOCTh BOABI U METO/IbI
ee ycrpaHeHuss. DU3MOIOTUYECKOE ICUCTBUE COCIMHECHUW DJIEMEHTOB. TEXHHKa



0€30MacHOCTH MPHU OOPAIEHUHU C IIETOYHO3EMENIbHBIMU METaJlJIaMU, HEeTalieHOon
U3BECTHIO.

Tema 9. Dnements! rmaBHoi noarpynmsl I rpymnrmer.

OOmasi  XapakTepucTUKa aTOMOB  d3JeMEeHTOB. bop.  AunmorpomHbie
Bupou3MeHeHus.  dusnueckue, XUMHUYECKHE  CBOWCTBA  aMOpdHOro U
Kpucraumuaeckoro o6opa. [Tomyuenue 6opa. bop kak mukpoanement. CoequHeHUs
6opa. Okcuna ¥ THAPOKCHT Oopa: CTPYKTypa, CBOMCTBA, mpuMeHeHne. OpTobopHas
kucinora. bypa. AmomuHuil. @U3NYECKME U XWMHYECKHE CBOMCTBA MPOCTOIO
BEIlIECTBA, NoyiyyeHue. [IpuMeHeHue amtoMuHUS UM €ro ciuiaBoB. llosyueHue u
CBOMCTBA BAXKHEWILMX COCAMHEHWUN aIIOMUHUSA: OKCHAA, TUIPOKCHIA, COJEH;
MPAKTUYECKOE TPUMEHEHHUE ITUX COCTUHEHUII.

Tema 10. DnemenTsl mo6ounoi noarpytmsl VII rpynmsl.

OOmiasi xapakTepucTHKa aTroMoB dyieMeHTOB. Mapranen. Ilpupoansie
coenuHeHus wmapranna. Ilonydenwe wMaprania, Qu3nueckue W XUMHUYECKHUE
CBOICTBa NpOCTOro BemecTBa. [Ipumenenne mMaprasua u ero craBoB. Mapranen
Kak MukpodsieMeHT. CoelauHeHus MapraHia (OKCHUJbI, THUIPOKCHUIIBI, COJIM) B
crenensax okwuciaenusa II, IV, VI, VII. 3aBUCHUMOCTh KHMCIOTHO-OCHOBHLIX H
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHU/IOB U THJIPOKCHUIOB OT CTEIIEHU
OKHUCJIEHHSI aTOMOB Mapranua. llepmaHranar kanus, €ro mojydeHHe, CBOICTBA,
Mepbl 0e30macHocTH Npu padboTe C mnepMaHraHatoM kanusa. CpaBHUTEIbHAS
XapaKTEPUCTHUKA CBOMCTB AJIEMEHTOB IIaBHOM U 1o6ouyHOoM noarpynn VII rpymrsr.

Tema 11. DnemenTtsl mobouHoM oarpymnmsl VI rpymnmsr.

OO01mast xapakTepucTUKa aTOMOB AJIEMEHTOB. XpoM. [Ipupoanbie coequHeHUs
xpoMa. [lomyuenue xpoma, (GU3MYECKHE M XHUMHYECKHE CBONCTBAa MPOCTOTO
BemlecTBa. [Ipumenenne xpoma u ero cmiaBoB. Coenunenus xpoma (II, 111, VI) —
OKCHUJIbI, THAPOKCHUBI, COJU: IMOJYyYEHHUE U CBOWCTBA. 3aBUCHUMOCTb KHCIOTHO-
OCHOBHBIX U OKUCJIUTEILHO-BOCCTAHOBUTEIIBHBIX CBOMCTB OKCUJIOB U TUIPOKCUIOB
OT CTEMEHH OKHUCICHHS aTOMOB XpoMa. XpomaThl U JUXPOMAThl, YCJIOBHUS HX
cyuiectBoBaHusl. KOMIUIEKCHBIE COEOUHEHUSI XpOMa. TOKCHYHOCTH COEIMHEHUM
xpoma. CpaBHUTEIbHASL XapaKTEPUCTUKA CBOMCTB 2JIEMEHTOB IJIABHOW M MOOOYHOM
noarpynn VI rpynmsl.

Tema 12. DneMeHThl MOOOYHON NOATPYIIIEI | FpyMIIbL.

OO0miast  xapakTepucCTHUKa aTroMOB dJeMeHTOB. CrocoObl  MOJIydYeHUs,
bu3nYecKue U XUMHUYECKHE CBOMCTBA MIPOCTHIX BelIeCTB. [IpuMeHenne MeTamios,
0o0Opa30BaHHBIX 3JIEMEHTAMU IMOOOYHOW MOArpynmbel | TPynmel WU HMX CIUJIABOB.
Baxneiime coenvHeHUs Meau, cepedpa, 30710Ta: OKCHUIBI, THAPOKCUIIBI, COJIH,
KOMIUIEKCHbIE ~ coelMHEHUsA. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  CBOMCTBA
COeIMHEHUN Meau, cepebpa, 3omoTa. 3Hauenue nonoB meau (I1) u cepedpa (I) B
(U3HOTOTUYECKHUX TIPOIIECCaXx.

Tema 13. DneMenTsl nobouHOM oarpymisl I rpynmsl.

OO0mmasi xapakTepUCTHUKAa aTOMOB 3JIEMEHTOB. (DU3NYECKHEe U XUMHUYECKHE
CBOMCTBa mMpoOCThIX BemiecTB. CrnocoObl MOMyYeHHs] LMHKA, KaJIMHUs, PTYTH.
[IpakTHUeCKOE MPUMEHEHUE METAIIJIOB U UX CIUIABOB, aMaJlbraMbl METAJLIIOB.



BaxHelmme cOeIVHEHUS LUHKA, KaJMWs, PTYTH: OKCHIAbL, THUAPOKCHUIbI,
COJIM, KOMIUIEKCHbIE coequHEHUsA. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
COCOMHECHUN IIMHKA, KaaMus, pTyTH. DHU3HOIOTMYECKOE IECUCTBHE COCIMHEHUN
[MHKA, PTYTH U UX coelruHeHu. TexHnka 0e30nacHOCTH MpU padoTe CO PTYTHIO U
€€ COCIMHEHUSAMH.

Tema 14. DnemenTsl nobounoi noarpymmsl VIII rpynms.

OOmasi  xapakTepuUCTHKa JJIEMEHTOB  ceMmeiicTBa Jkemeza. JKerneso.
Pacnpoctpanenne B npupoje, BAXKHEUIINE MPUPOJHBIE COCTUHEHUS, BaKHEUIIINE
CIUIaBbl JKeje3a: 4YyryH M CTajdb. XUMH3M IIOJYYEHHsS 4YyryHa W CTaju.
CpaBHUTENbHASA XapaKTEPUCTUKA (PU3MUYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BEILIECTB Keje3a, KoOanbTa, HHUKENS. KHUCIOTHO-OCHOBHBIE U OKHUCIWUTEIHHO-
BOCCTAHOBHTEJIbHBIC CBOWCTBA COCIMHEHUH xkene3a, koOanbra, Hukenas (I, 11).
KomMriekcHble coetuHeHus kenesa, kKodanbta, HuKess. depparbl, X XUMUYECKUE
cBoiicTBa. JKene3o, KoOaIbT KAK MUKPOSJIEMEHTHI.

4.3. Jlekun
O0bem yacoB
Ounas OuHo-
117:)1 Ha3BaHue TemMbl (bopma ?;‘3:;::7
3a04YHad
dopma
1 cemecTp
Pazges 1. Teopernyeckue 0CHOBbI HCOPraHUYECKON XUMMHU
1 | BBenenue. OCHOBHBIE TTIOHATHAS XUMUHU. ATOMHO- 6
MOJIEKYJIIpHOE yueHue. CTEXMOMETPUYECKUE 3AKOHBI.
2 | Ctpoenue aToma. 8
3 [leprognyecknii 3aKOH U IEPUOINYECKAS CUCTEMA 4
DJIIEMEHTOB.
4 | XuMuyeckas CBsi3b U CTPOCHHE BEIIECTBA 10
5 OO011e 3aKOHOMEPHOCTH TPOTEKAHUSI XUMHUYECKUX 10
peaKLu.
6 | PactBopsHI. 4
/ | Teopust 3JIEKTPOIUTUYECKON TUCCOLIMAIUU. 8
8 Krnaccuduxkanus, HOMEeHKIATypa U THTTUIHBIC 5
CBOMCTBA HEOPTraHUYECKUX COCTUHEHUN
9 | OKuCANTENbHO-BOCCTAHOBUTEIbHBIEC PEAKLIUH. 4
Hroro B 1 cemectpe: 60

2 cemecTp

Pazgen 2 CBoiicTBa 23JIeMEHTOB TMEPUOAUYECKON CHCTEMBI U
0o0pa3yeMbIX MMHU HEOPTaHUYECKNX COeTMHEHM I

1 | Bogopon 2
2 | DnemenTsl riiaBHoOM oarpymmbl VII rpymmbt 8
3 | OnemenTsl raBHOM noArpynmsl VI rpynms 10
4 | DnieMeHThI rMaBHOW MOArpyNIbl V rpymnmbl 10




DneMeHTsl raBHoM noArpynisl |V rpynrbl

OO01Me CBOMCTBA METAJLIOB

DneMeHThI riaaBHoM noarpynisl |l rpynmsl.

&)
6
/ | DneMeHTHI M1aBHOM NOATrpynnsl | rpynmsl.
8
9

DneMeHThl raaBHo# noarpynimsl 1 rpynms.

10 | DnemenTsl mobounoi noarpynmsl VII rpynimsl.

11 | DnemenTsl MOOOYHOM oarpymibl VI rpymisl.

12 | DnemMeHThl MOOOYHOMN MOATPYIIIEI | TPYITIBL.

13 | DnemenThl MOOOYHON oArpymIkl Il rpymib.

14 | DnemenTsl nobounou noarpynmnsl VIII rpynmsl.

OB IPIPBRININDNOC

HToro Bo 2 cemecTpe:

~
o

Hrtoro:

130

4.4. IlpakTH4ecKHe 3aHATHS

HasBanune TeMbl
n/n

O0beM yacoB

Ounas
dopma

OuHo-
3a04yHast
¢opma /
3a04yHast

¢dopma

1 cemecTp

Paznes 1.TeopeTnuyeckne 0CHOBbI HEOPraHUYECKON XUMHH

1 | BBenenue. OCHOBHEIE TOHATHS XUMUHU. ATOMHO-

MOJIEKYJIIpHOE YueHue. CTeXHOMETPUUYECKUE 3aKOHBI.

6

CrpoeHnue aroma.

[Tepuoauueckuii 3aKOH U IEPUOINYECKAS] CUCTEMA
DJIEMEHTOB.

XHUMHYECKas CBSI3b U CTPOCHHUC BCIICCTBA

OO61mIue 3aKOHOMEPHOCTH POTEKAHUSI XUMHUYICCKHUX
pEaKLHi.

PacTBOpBI.

Teopust AIEKTPOJUTHUECCKON JUCCOITUALINH.

Knaccuduxanus, HOMEHKIATypa U TUITUYHBIC
CBOVCTBA HEOPraHMYECKUX COCAMHECHUN

Ol 0 (No| o1 | W [N

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCAKIINH.

| O OO O | N |~

Hroro B 1 cemectpe:

a1
o

2 ceMecTp

Paznen 2 CgoiicTBa 23JIeMEHTOB TEPHOAUYECKOM

00pa3yeMbIX MMM HEOPTAaHUYECKHUX COeTUHEHU I

CUCTEMBI M

1 | Bogopon

DnemMeHTsl raaBHo# noArpynmnsl VII rpynmnsl

DJIeMEeHTHI rIaBHOM noArpynmnsl VI rpynmnsl

2

3

4 | DneMeHThI rI1aBHOM NOArpynnbl V rpymnibl
5 | DneMeHTsl raaBHOM noAarpymisl [V rpynibl

DO O




OO01Me CBOMCTBA METAJLIIOB

DneMeHThI I1aBHOM MOATrpynsl | rpynmsl.

DneMeHTsl riaBHoM noArpynimsl |l rpynmsl.

DneMeHThl rnaBHo# noarpynimsl 1 rpynms.

DneMeHThl no0ouHoM noarpynmnsl VII rpynmsl.

DneMeHThl No0ouHOM noarpynmsl VI rpymnisl.

DneMeHThI MOOO0YHOM MOATPYIIIEI | TpyITIBL.

DnemeHTsl MO00YHOM noarpynsl I rpynms.

14

DnemenTsl Mo60uHOM nmoarpymmsl VIII rpynms.

AINNIERIEARINININIDN

HToro Bo 2 cemecTpe:

(o]
o

Hrtoro:

100

4.5. JJaGopaTopHbie padoThI.

O0beM yacoB

117:)1 Ha3Banue TeMbl Ounas 3aouHnan
dopma dopma
1 cemecTp
Paznen 1 Teopernueckne 0CHOBbI HEOPraHMYeCKOH XMMHUM
1 | Beenenune. OCHOBHBIE NOHATUA XUMHUU. ATOMHO- 14
MOJICKYJIsIpHOE yueHHEe. CTEXHUOMETPUYECKUE 3aKOHBI.
2 | CtpoeHue aToma. 14
3 [Tepnoauueckuii 3aKOH W IEPUOINYECKAS] CUCTEMA 14
3JICMCHTOB.
4 | XuMuyeckas CBsi3b U CTPOCHHE BEIIECTBA 14
5 O6HII/ICV38.KOHOM€pHOCTI/I MPOTEKAHUSI XUMHUYECKHUX 14
peaKIu.
6 | PactBopsHl. 14
7 | Teopust 2JIEKTPOTUTUYECKOMN TUCCOIMAITIH. 14
8 KJ’IaUCCI/I(I)HKaHI/IH, HOMEHKJIaTypa U TI/IH‘IJ/ILIHBIG 16
CBOMCTBA HEOPraHMYECKUX COCTUHEHUN
9 | OKuCANTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH. 14
Hroro B 1 cemectpe: 130

2 ceMmecTp

Paznen 2 CBoiicTBa 23JIeMEHTOB IMePUHOAUYECKOM

o0pa3yeMbIX MMH HEOPTaHUYE€CKHUX COeIMHEeHUM

CUCTEMBI M

1 | Bogopon 2
2 | DnemenTsl riaBHod noarpynmnsl VII rpymnmbl 16
3 | OnemenTsl maBHoM noArpynmsl VI rpynmsl 16
4 | DneMeHThI rJ1aBHOW MOArpyMIbl V rpymmbl 16
5 | DneMeHTsl raaBHOM noAarpymisl [V rpynibl 16
6 | OO1ue cBOiiCTBA METAJLIOB 2
/ | DneMeHTHI I1aBHOW OATrpynisl | rpynmsl. 8
8 | DneMenTsl rinaBHoM noArpynimsl |l rpynmsl. 8
9 | Dnementsl raBHOM oarpymmsl |1 rpynmsl. 8




10 | DnemenTsl mobouHo# noarpynmsl VII rpynmsl. 10
11 | DnemenThl MOOOYHOM oarpynmbl VI rpymisl. 8
12 | DnemMeHThl MOOOYHOMN MOATPYIIIEI | TpYITIBL. 8
13 | DnemenThl noOouHOM oarpynisl Il rpynimel. 8
14 | DnemenTsl nobounou noarpynmnsl VIII rpynmsl. 8
HToro Bo 2 cemecTpe: 134
Hroro: 264

4.6. CamocTosiTe/ibHasi padoTa CTYJIeHTOB

Ne
n/n

Ha3zBanue rembl

Bua camocrositeJibHOM padoThI

O0BbeM yacoB

Ounas
dbopma

3aounas
dbopma

1 cemecTp

Benenne. OCHOBHEBIC
TIOHATHUS XUMUH. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.
Crexnomerpuueckue
3aKOHBI.

OcBoeHHE TEOPETHUECKOTO
MarepHaia 1o yuyeOHuKy,
KOHCIIEKTY Jiekuuii. Pemenne
3aJa4 ¥ yIpaXHEHUI coriaacHo
WH/IMBUIYAIBHOMY 33/IaHUIO.
Odopmnenue 1abopaTopHOTro
KypHAJa.

Crpoenue aroma.

OcBoeHHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHuUKY,
KOHCIEKTY JieKuui. Pemenue
3a7a4 M YIIPA)KHEHUN COTJIACHO
VHJMBUIyIbHOMY 33JIaHHUIO.

[lepuoanueckuii 3aK0H U
MePUOANYECKAS CUCTEMA
3JIEMEHTOB.

OcBoeHure TeoOpeTUIECKOro
MarepHaia 1o yueoHuKy,
KOHCIIEKTY JIEKIIui. Pemenue
3a/1a4 U yIPaXHEHUH COTTIaCHO
MHIMBUAYATHHOMY 33/IaHHUIO.

XuUMHu4deckas CBI3b U
CTPOCHUE BEIECTBA

OcBoeHre TeoOpeTUIECKOro
MarepHaia 1o yueoOHuKy,
KOHCIIEKTY JIEKIIui. Pemenue
3a/1a4 U yIPaXHEHUH COTTIaCHO
MHIMBUAYAIbHOMY 33/IaHHUIO.

OO61re 3aKOHOMEPHOCTH
NPOTEKAHUS XUMUYECKUX
peaKIuu.

OcBoeHre TeOpeTUIECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 ¥ YIPa)KHEHUH COTJIACHO
WHJIMBUIyaIbHOMY 3a/IaHHUIO.
Odopmienne m1abopaTopHOTO
KypHaa.

PacTtBopsL.

OcBoeHne TEOPETUYECKOTO
MaTepHana 1o yueoOHuky,
KOHCIIEKTY JIEKIIUi. Permenue
3a/1a4 ¥ YIPAKHEHUN COTIACHO
MHIVBUAYAIbHOMY 3a1aHHUIO.
Odopmiienne 1a00paToOpHOTO
KypHaJIa.

Teopus SIEKTPOJUTUUYECKOU

OcBoeHME TEOPETUUECKOTO




JUucconuranunu.

MaTepHaa 1o y4eoOHuky,
KOHCHEKTY JieKui. Pemenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
UHAMBHUIyAJIbHOMY 3aJIaHUIO.
Odopmienue 1abopaTopHOTO
KypHaJIa.

Knaccudukanus,
HOMEHKJIATypa U TUITUYHbIE
CBOMCTBA HEOPTaHUYECKUX
COCAMHEHUN

OcBoeHHE TEOPETUUECKOTO
MarepHaia 1o y4eoHuKy,
KOHCIIEKTY JIEKIIUH. Pemenue
3aJa4 ¥ yIpaXHEHUH COriIacHo
WHAWBUIYaTbHOMY 33JaHUIO. -
Odopmienue 1abopaTopHOTO
KypHAJa.

OKHUCIIUTETHHO-
BOCCTAHOBUTEJIBHBIE
peaKkIuu.

OcBoeHne TeOPETUUECKOro
MaTepuaia 1o y4eOHUKY,
KOHCIEKTY JieKuui. Pemenue
3a7a4 U YIIPA)KHEHUN COTJIACHO
WHUBUTyaIbHOMY 33/IaHHUIO.
Odopmienue 1abopaTopHOTO
KypHaa.

2 ceMecTp

Bonopon

OcBoeHHE TEOPETUUECKOTO
MaTepuaia 1o y4eOHUKY.

DJIEMEHTBI TI1aBHOU
noarpynmsl VII rpynmnel

OcBoeHne TeOpEeTUYECKOro
MaTepuaia 1o yueOHuKy,
KOHCIEKTY JieKuui. Pemenue
3a7a4 M YIIPA)KHEHUN COTJIACHO
WHUBUTyaIbHOMY 33/IaHHUIO.
Odopmienne 1abopaTopHOTO
KypHaa.

10

DJIeMEHTHI TI1aBHOU
noArpynnsl VI rpymnmsl

OcBoeHHEe TEOPETHIECKOTO
MarepHaia 1o yueoOHuKy,
KOHCIIEKTY JIEKIIui. Pemenue
3aJa4 ¥ yIpaXHEHUH coriaacHo
WHIWBHYaTbHOMY 33JaHUIO.
Odopmiienne 1a00paTOpHOTO
KypHaJIa.

10

DJIEMEHTHI TTABHOU
NOATPYIIIBI V TPYIIIbI

OcBoeHune TeOpeTUIECKOro
MaTepuaia 1no yueOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 ¥ YIPa)KHEHUH COTJIACHO
WHJIMBUIyaIbHOMY 3a/IaHHUIO.
Odopmienne m1abopaTopHOTO
KypHaa.

10

DneMEeHThI IJIaBHON
noArpynmsl IV rpynibr

OcBoeHre TeOpeTUIECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 ¥ YIIPa)KHEHUH COTJIACHO
WHJIMBUIyaTbHOMY 33/IaHHUIO.
Odopmienne 1abopaTopHOTO
KypHaa.

10




OO0111e CBOMCTBA METAIJIOB

OcBoeHHE TEOPETUUECKOTO
MarepHaia 1o y4eOHuKy,
KOHCIIEKTY JICKIIUH.
Odopmienue 1abopaTopHOTO
KypHaja

DJIeMEHTHI TJIAaBHOU
MOATPYMITH | TpymIImbL.

OcBoeHMe TEOPEeTHIECKOTro
MaTepuaia 1o yyeOHuKy,
KOHCIEKTY JICKIUM.
Odopmienue 1abopaTopHOTO
KypHaJIa.

DJIEMEHTBI TT1aBHOU
noarpynmnsl || rpymnmer.

OcBoeHME TEOPETUUECKOTO
MarepHaia 1o y4yeoHuKy,
KOHCIIEKTY Jiekuuii. Pemenne
3aJa4 ¥ yIpaXHEHUI coriaacHo
WH/IMBUAYIEHOMY 33/IaHUIO.
Odopmnenue 1abopaTopHOTro
KypHAJa.

DJIEMEHTBI TT1aBHOU
noarpynmnsl |1 rpynmer.

OcBoeHHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHUKY,
KOHCIICKTY JICKITUH.
Odopmienue 1abOpaTopHOTO
KypHaja.

10

10

DIJIEMEHTBI MoOOYHOM
noArpynnsl VII rpymrst.

OcBoeHre TeoOpeTUIECKOro
MarepHaia 1o yueoOHuKy,
KOHCIIEKTY JIEKIIui. Pemenue
3aJa4 ¥ yIpaXHEHUI coriaacHo
WHIMBHYaTbHOMY 33JaHUIO.
Odopmiienne 1a00paTOpHOTO
KypHaJa.

11

DneMeHThl MOOOYHOMI
noArpynmsl VI rpynier.

OcBoeHne TEOpEeTUIECKOro
MaTtepuaia 1o yueOHuKy,
KOHCIEKTY JieKuui. Pemenue
3a7a4 M YIPA)KHEHUN COTJIACHO
WHUBUTyaIbHOMY 33JIaHHUIO.
Odopmienne mabopaTopHOTo
KypHaa.

12

DNEeMEHTHI noOoYHOMN
noArpynmsl I rpynmner.

OcBoOeHUE TEOPETUYECKOTO
MaTepHana 1o yueoOHuky,
KOHCIIEKTY JIeKIIui. Pemenue
3a/1a4 U yIpaXHEHUH COTTIacHO
WHIUBUAYATbHOMY 33/1aHHUIO.
Odopmiienne 1a00paTOpHOTO
KypHaJIa.

13

DIeMEeHThI MTOOOYHOM
noarpynmnsl 11 rpymnmer.

OcBoeHure TeOpeTUIECKOro
MaTepuaia 1no yueOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 ¥ YIPa)KHEHUH COTJIACHO
WHJIMBUIyaTbHOMY 33/IaHHUIO.
Odopmienne 1abopaTopHOTO
KypHaa.

14

DIIEMEHTBI MOOOYHOM

OcBoeHME TEOPETUUECKOTO

10




noarpymnms! VIII rpyrmst. MaTepHajla 0 y4eOHHKY,
KOHCHEKTY JieKui. Pemenue

3a7a4 U YIIPA)KHEHUH COTJIACHO
VH/IMBUIYIBHOMY 33/IaHUIO.
Odopmienue 1abopaTopHOTO
KypHaja.

Hroro: 163

4.7. KypcoBbie pa6toThl

Pa3BuTre aTOMHO-MOJIEKYJISIPHOTO YUCHHUS.

MeTo/b1 onipeieNieHus] MOJISIPHBIX MacC BEIIECTB.

PasButHe npencraBiaeHni 0 CTPOCHUM aTOMa.

CoBpeMEHHBIE TEOPUN KOBAIICHTHOM CBSI3H.

[leproanyeckuii 3aKOH W TEPUOIMYECKAS CHCTEMa XMMHUYECKUX JSJIEMEHTOB,

MIEPCIIEKTUBBI €€ PACIIMPEHUSI.

6. CtpoeHue aTOMHBIX sifiep. SlmepHble peakiMu U MPEBpPAlICHUS XUMHUYECKUX

3JIEMEHTOB.

Peakiuu B pactBopax 31eKTpoiuToB. [IpumeHenue peakiuit HOHHOro oOMeHa.

8. OKHuCIHUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU UX TIPUMEHEHHE.

9. Knaccudukanusi HEOpPraHMYECKUX BEIIECTB IO COCTaBy U CTPOCHHIO.
OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTMHEHUMN.

10.KomriiekcHbIe COeTMHEHUS.

11.Bonopoa. bunapusie coenMHEHUs: BOJOPO/IA.

12.Bona. [Ipo6iemMa OYUCTKH BOJIBI.

13.CpaBHuUTENBHAS XapaKTEPUCTHUKA BOJOPOIHBIX COSTUHEHHSI TaIOTCHOB.

14.CpaBHUTENbHAS  XapaKTEPUCTHKAa  KHUCIOPOACOJAEPXKAIIUX  COEIMHEHHM
rajoreHoB.

15. Annotponus 3nemeHToB VI rpynmsi.

16.bunapHbIe COeTMHEHUS KUCIOPO/Ia.

17.CpaBHUTENbHAS XapaKTEPUCTHKA BOJOPOJHBIX COCAMHEHHH diemMeHTOB VI
TPYIIIBI.

18.Cepocoaepxariue KHCIOTHI.

19.CeneHn, Temnyp, OJIOHUHN, UX COSAMHEHUS

20.1Tpobmema pukcarum atMmochepHOTro a3oTa.

21.BonopoHbie COeTMHEHUS a30Ta.

22.Kucnopojcoaepsxaiiue coenuHeHus Gocdopa. buonorudeckas poas dhochopa.

23.CpaBHUTENbHAS  XapaKTEPUCTUKA  BOJOPOACOACPKAIMUX  COCTUHEHUI
9JICMEHTOB TJIaBHOM MOATPYIIIBI V TPYIIITHL.

24.CpaBHUTENbHAS  XapaKTePUCTHKA  KHUCIOPOACOACPKAIIUX  COCIUHEHUH
9JIEMEHTOB TJIaBHOM MOATPYIIBI V TPYIIITHL.

25.Annotponus yriepoaa.

26.Kapounpl.

27.CpaBHUTENBHAS XapaKTEPUCTUKA BOJIOPOJICOJIEPIKAIIUX COeIUHEHUH
AJIIEMEHTOB IM1aBHOM noArpynnsl 1V rpymnrmsl.
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28.CpaBHUTENbHAS  XapaKTEPUCTUKA  KHUCIOPOJCOAEPXKAIMX  COeIUHEHHA
AJIEMEHTOB IJ1aBHOM nmoArpynisl |V rpymnrsl.

29.X1MUsl UHEPTHBIX Ta30B.

30.Metannuueckast cBsi3b. OOI1IME CBOWCTBAa METAIJIOB U CITOCOOBI UX MOJTy4EHUS.

31.ComocTaBieHue CBOWCTB JJIEMEHTOB TJIaBHOW W TOOOYHOW moArpymmsl |
TPYIIIBI ¥ UX COCTMHCHUH.

32.ComnocTaBieHUE CBOMCTB AJIEMEHTOB TJIABHOM W M0O04YHON moarpynmsl 11
TPYIIIBI U UX COSAMHEHUI.

33.ComnocTaBieHre XUMUYECKUX CBOWCTB aJIOMHHUS C COCEISIMU IO TOATPYIIIE U
OeprIHeM.

34.Mapranery ¥ €ro COCJUHEHHs. XapaKTep W3MEHEHHsI CBOICTB OKCHAOB U
T'UJIPOKCHJIOB MPY MOBBILIEHUH CTENIEHU OKHUCIICHUS Ha IPUMEpPE MapraHiia.

35.XpoM u ero coenuHeHus. ComnocTaBieHUE CBOMCTB COEAMHEHUN XpOMa U CEphbI
B BBICHIEH CTETICHU OKUCIICHMUS.

36.X¥uMHS TUTATHHOBBIX METAJIIOB.

37.CemeticTBo >kenme3a. CXOACTBO M pa3iudMe B CBOWCTBAaX Xene3a, KoOabTa,
HUKEJIS ¥ UX COSAMHECHUIA.

38.CBoticTBa sieMenToB f-cemelicTa. JlaHTaHUBI U AKTUHUIBI.

5. MeToauueckoe odecneyenne, 00pazoBareibHble TEXHOJIOTHH.

[IpenogaBanne MUCIUIUIMHBI BEIETCS C MPUMEHEHHEM CIEAYIOIUX BHIIOB
00pa3oBaTeIbHBIX TEXHOJIOTHH:

IIpobnemnoe oOyuenue: TIOCTAHOBKA B TPOLECCE UTEHHUS JIEKIU
npoOJIEeMHBIX ~ BONPOCOB M OpraHW3anusi  aKTUBHOM  CaMOCTOATEIHHOU
JIESITEIbHOCTH CTYICHTOB C LEIBI0 PEHICHHS Pa3TUYHbBIX 33/1a4,

Hccneoosamenvckoe obOyuenue: WCIONB3YeTCs TMpPU  THOATOTOBKE K
7a00paTOPHBIM 3aHATHSIM W CAMOCTOSITETLHOM BBITIOJHEHUH WHINBUAYATbHBIX
3aJaHuM,

Penpooykmusenoe  obyuenue:  UCHOJB3YyeTCS NpPU  HOATOTOBKE K
71a00paTOPHBIM 3aHATHSIM, KOHCIIEKTUPOBAHUH YI€OHOTO U HAYYHOTO MaTepHala;

Huanoecosoe obyuenue: poBeACHUE TPYNIOBBIX U (POHTATBHBIX Oecen, B
TOM 4YHCJIE M SBPUCTHUECKHUX C LENbI0 aKTMBHOIO YCBOEHHUS HOBBIX 3HAHUI,
(dbopMyIMpOBaHUS BHIBOIOB IO Pa3IMYHBIM MPoOIeMaM XUMHUU.

Hngpopmayuonnvie MEeXHON02UU.! UCTIOJTb30BaHUE AIIEKTPOHHBIX
0o0pa3oBaTeNbHBIX  PECYpCOB  —  JJIEKTPOHHBbIE  Y4YeOHHMKH, oOydaromue
BU1C0(UITBEMBI, 00pa30BaTEIIbHBIC TTOPTAJIBI.

6. @opMBbI KOHTPOJISI 0CBOEHHS THCHUILTUHBI.

Tekymas arrecranus CTyJE€HTOB MPOU3BOIAUTCS B JAUCKPETHBIC BPEMEHHBIC
WHTEPBaJIBI TIPEToaBaTeieM B CIeAyIONUX (popmMax: TeCTUPOBAHUE, BHITIOJHEHNE
MUCBMEHHBIX HWHIWBUAYAJIbHBIX JOMAIHUX 3aJaHUHN; KOHTPOJBHBIE PabOTHI;
3amuTa 1a00paToOpHBIX PadoOT.



[IpoMeXyTOUHBI KOHTPOJL TIO pe3yjbTaTaM OCBOCHHS JTUCHIUTLIAHBI
MPOXOJUT B (popMEe MUCHMEHHOTO dK3aMeHa (TECTHPOBAHUE MO TEOPETHUCCKOMY
Marepuany).

Cucrema HakorieHUs 6aJUTOB TI0 BUIaM pa0boOT OTpaxkaeTcs B TaOIuIIE:

CucreMa oueHUBAHUSA Y4eOHBIX JOCTHKEHU CTYI€HTOB
04HO# opMBbI 00yUEeHUHA

Bun yueO6Hoii padoThI KosauvecTBo
0aJ10B

1 cemecTp
BrimtotHeHHE 1 3ammTa 1a00paTOPHBIX padoT 20
KoHTposbHBIE paboThI 20
CamocrosTenbHas padoTa (peneHrue HHAUBUAYaJIbHbIX 20
3aJIaHui)
[TucbMeHHBIN HK3aMeH (TECTUPOBAHUE IO TEOPETHUECKOMY 40
MaTepHray)
Hroro 3a cemecTp: 100

2 ceMecTp
BrImmotHeHHE 1 3ammTa Ja00paTOPHBIX padoT 20
KoHTpospHBIE paboThHI 20
CamocrosTenbHas paboTa (pelieHre HHIUBUAYaIbHbIX 20
3aJlaHui )
[TucbMEHHBIN 3K3aMEH (TECTUPOBAHUE MO TEOPETHUECKOMY 40
MaTepHray)
Hroro 3a cemecrp: 100

HakonurteabHas cucremMa oneHuBanusd no 100-0aaabHo# miKkaJje

Yeroipexodad- 100- BykBenHas mikasa, cooTBeTCTBYIOIIAs Cucrema
JIbHAsl CHCTeMa |0a/uIbHAsA 100-0ass1bHON mIKaJe OLICHH-
OlleHUBAHUS mKaJjia BaHMsA
IK3aMeHa 3ayeTa
OtnnuHO 90-100 | A — OTJIMYHO — TEOPETUUECKOE COJIEPIKAHHE

Kypca OCBOCHO TOJIHOCTHIO, 0€3 MpoOeIoB;
HE0OXOIUMBbIE TPAKTUIECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHuanoM c(hopMHUpPOBAHBL; BCe
MPeyCMOTPEHHBIE TIPOTPaMMON 00yICHHUS
yaeOHbIe 3aJaHus BBIMIOJIHEHbI, KAUeCTBO UX
BBIIIOJTHEHHS OLIEHEHO YHCIIOM 0aJlIoOB, OIHU3KUM
K MaKCHMaJIbHOMY

Xoporo 83-89  |B — oueHb XOpOIIO — TEOPETUUYECKOE COACPIKAHUE
Kypca OCBOCHO TTOJIHOCTBIO, 0€3 Tpo0OeIioB;
HE00X0IMMBbIE TIPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTE€pPHAIOM B OCHOBHOM
c(OpPMHPOBAHBI; BCE MPEAYCMOTPEHHBIE
MporpaMMoit 0Oy4eHHS yueOHbIC 3adaHus
BBIMOJIHEHBI, KAUECTBO BBIMOJIHEHUS




0OJIBLIIMHCTBA U3 HUX OLIEHEHO YHCIOM 0ajIoB,
0JIM3KUM K MAaKCUMAJIBHOMY

Xopoio

75-82

C — XOpo1I0 — TEOPETUYECKOE COJIepKaHUE
Kypca OCBOEHO IMOJHOCTbIO; HEKOTOPBIE
MPAKTUIECKUE HABBIKUA PAOOTHI C OCBOCHHBIM
MaTtepuanioM chopMUpOBaHbI HEIOCTATOYHO;
BCE TPEyCMOTPEHHBIE MPOTPaMMOii 00ydeHUs
y4eOHBIE 3aJIaHUS BHITTOJTHEHBI, KAY€CTBO
BBIIIOJIHEHUS HU OJHOT'O M3 HUX HE OI[EHECHO
MUHHUMAJIbHBIM YUCJIOM 0aJIJTIOB, HEKOTOPHIE
BHJIbI 3aJJaHUI BBIIIOJHEHBI C OITHOKaAMU

VY nosierBo-
PUTEIBHO

63-74

D — y1oBIIETBOPUTEIHHO — TEOPETUIECKOE
CoJIepKaHue TUCIUTIIMHBI OCBOSHO YaCTHYHO,
HO TIPOOEJIB HE HOCAT CYIIECTBEHHOTO
xXapakTepa; HeoOXOAMMbIE TIPAKTHIECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTEPUAIIOM

B OCHOBHOM C()OPMHUPOBAHBI;, OOJILITUHCTBO
IPEIYyCMOTPEHHBIX MPOrPaMMO 00yUYCHHUs
y4eOHBIX 33aHHI BBITIOTHEHO, HEKOTOPBIC

U3 BBINOJIHEHHBIX 33JJaHUH, COJICPIKAT OIMOKH

Y nosnerBo-
PHUTEIBHO

50-62

E — nocpenctBeHHO — TeopeTHUEcKOe
coJiep’KaHue Kypca OCBOGHO YaCTHYHO;
HEKOTOPbIC MTPAKTUYECKHE HABBIKU Pa0OTHI

He cOPMUPOBAHBI, MHOTHE MTPEyCMOTPEHHbIE
mporpamMmoit o0ydeHus yueOHbIe 3a1aHHs

HE BBIMOJHEHBI MO0 KaYeCTBO BHITIOTHEHHS
HEKOTOPBIX U3 HUX OLICHEHO YHCIIOM 0aJlIOB,
OJIM3KUM K MUHUMAJIbHOMY

3auteHo

Heynosnerso-
pUTENBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
coJIepsKaHue Kypca OCBOEHO YaCTHYHO;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU PabOThI
HEe CPOPMUPOBAHBI; OOIBITHHCTBO
MIPElyCMOTPEHHBIX IPOrpaMMOil 00yueHUs
y4eOHBIX 33JaHU HE BBINOJIHEHO JH00
KayeCTBO UX BBIIIOJIHEHHUS OLICHEHO YHCIOM
0aoB, OJIM3KUM K MUHUMAJIbHOMY; TIPU
JIOTIOJTHUTEITLHOM CaMOCTOSATEILHOM padoTe Hall
MaTepUaIoM Kypca BO3MOXKHO IIOBBILIEHHE
KauyecTBa BBIIIOJIHEHUS YUEOHbIX 3aJaHU

Heynosnerso-
PHUTEIBHO

0-20

F — HEYyTOBIETBOPUTEITEHO — TEOPETHIECKOE
coJiep’KaHue Kypca HE OCBOEHO; HEOOXO0IUMBbIE
MPAKTUYCCKNUEC HAaBBIKN pa6OTBI

He C()OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHBIC
3aJIaHusl COJIEPIKAT TPyObIe OITUOKH,
JOTIOTHUTEIbHAS CAaMOCTOATEIbHAs padoTa Ha/l
MaTepHaIoM Kypca He IPUBEIET K KaKOMY-TTH00
3HAYUMOMY TIOBBIIIICHUIO Ka4eCTBA BHIMOTHEHHUS
y4eOHBIX 3aaHuI

He 3aureno




7. Y4eOHO-MeTONHYECKOEe W NPOrpaMMHO-MH(OPMALNHOHHOE obGecnevyeHue
JMCIUTIIHHBI
a) OcHOBHas JIUTEpaTypa

1. AxmeroB, H. C. O6miast u neopranunueckas xumus / H. C. AxmetoB. — 13-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 744 c. — ISBN 978-5-507-
45394-8. — TexkcT: »aexTpoHHBIA // JlaHb : 3IEKTPOHHO-OMONIHOTEUHAs

cuctema. — URL.: https://e.lanbook.com/book/267359

2. I'muuka OOmas xumus @ Y4eb. moc. 1y HexuM. crell. By3oB / ['nmunka ; Ilon
pen. B.A.PabunoBuua. — 21-e uzn.,crepeotun.. — JI. : Xumus, 1980. — 719 c.

3. Hukonaes JI. A. Heopranuueckas xumus : [YueO. mocobue ajig nej. UH-TOB
no xuM. U Ouon. cmen.] / Hukonae JI. A.. — 2-e u3zd., mepepad.. — M :
IIpocsemenne, 1982. — 640 c.: u.

4. Tlpaktukym no Heopranuyeckou xumuu / JI.B.babuu u np.. — 4-e, nepepa0.. —
M. : [Ipocsemenne, 1991. — 319 c.

0) JlononHuTEIBHAS TUTEPATYpA

1. AxmeroB, H. C. JlaGoparopHble W CEMHHApCKUE 3aHATHS MO OOled u
Heopranmyeckor xumuu : yueoHoe nocodue / H. C. Axmeros, M. K. A3u3ona,
JI. . bappiruaa. — 6-¢ u3a., crep. — Cankr-IletepOypr : Jlanp, 2022. — 368
c. — ISBN 978-5-8114-1716-2. — TekcT: anmekTpoHHbIi // JIaHb : 371€KTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/211658

2. Vrait f. A. OO6mas u HeopraHudeckass XuMusl : Y4ueO. Ui CTy. BbICII. y4eO.
3aBeseHuii / Yrait f. A.. — 4-e uzn., crep.. — M. : Beicin.mk., 2004. — 527 c.

B) HTEpHET-peCypChI:

https://biblioclub.ru

http://www.xumuk.ru

http://www.students.chemport.ru

http://www.chem.msu.su/rus/teaching/inorg.html

http://www.ximicat.com
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8. MaTepuaibHO-TeXHHUYECKOe o0ecnevyeHne AUCIUIINHBI

Il nekyuonnsix 3anamuii. MyJIbTUMEANIHAs ayauTopus 457, ocHallleHHAas
MYJIBTHOOPJIOM, CTeHAaMU (TIepuojudeckas cucTtema, Taldjivila PacTBOPUMOCTH,
pPSI HAMPSDKEHUH METAaJUIOB), YU4eOHO-HATJISIIHBIMA TTOCOOUSIMU: HAOOp MOJeNe
JUISL MOJICTTUPOBAHMSI MOJIEKYJI M KPUCTAIUIMYECKUX PEIIeTOK, O0ydJaromiue
BU1CO(UITBMBI HAa SJICKTPOHHBIX HOCUTETISX.

Jlna  nabopamopuvix  3ansamuti:  1abopatopus 457  (HEOpraHUYECKOM
XUMUH), OCHAIICHHAs JTa0OpPaTOPHBIMH CTOJAMH, BHITSKHBIM MIKadOM, Ta30BBIMH
ropeikaMy, TPOTOYHOM BOJIOM, HArpeBaTelbHBIMU MpPUOOpamMHu, BECaMH,
My (heTbHON NeUblo, CYIIMIbHBIM KahoM, HEHTPUPYTOH, XUMUYECKOH MOCYI0M U
000pyI0OBaHUEM, XUMUYECKUMHU PEAKTUBAMH, HA0OPOM IU(POBBIX Jab0paTOpuil.



9. JIuCT TOMOJTHEHU N U N3MEHEeHUH

Ne
n/n

Jara
BHECEHHS
u3Menenus /
JOIOTHEHH S

OcHoBanue

Conep:xanue usMmeHenus /
JAOIOJTHEHU S

Jluna, noarBep:Kaawomue
u3MeHeHue / JonmoJTHeHne

3aBeyromui
kadeapou
(Pamunus,
UHUYUATDL,
noonucw)

HupexTop /
JIEKaH
(Damunus,
UHUYUATBL,
noonucwy)




