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Ipoduias noaroroBku Meauuunckas ¥ papMalueBTHUECKAs XUMHUS
KBaandukauus BoInycKHHKa OakanaBp
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PaGouas  nporpamma  yuyeOHOH  JMCUMIUIMHBI  SBJAETCS  4acThi0  OCHOBHOM
npodeccroHanbHON 00pa3oBaTeILHONH MPOrpamMMBbl JUIS MOATOTOBKH OakaiaBpoB M0 HAIPABICHHIO
noarotosku 04.03.01 Xumus u npodumo Memuiunckas W dapmaleBTHYECKas XUMHsS OYHOH
dhopMmel 00yueHusI.

Pabouas nporpamma y4eOHo# aucuumuinHbl pazpaborana B coorsercTBuu ¢ ®I'OC BO —
GakanaBpuar no HanpasieHuto mnoarotoBku 04.03.01 Xumus, yTBEepKIEHHBIM [PHKA30M
MunucrepctBa obpasoBanus u Hayku Poccuiickoit ®@eaepauun ot 17 mionsa 2017 r. Ne 671 (c
M3MEHEHUAMH M JonosnHeHusmu), [TpodeccuoHanbbIM cTanaapToM, yTeepikaeHHbiM [Tpukazom
MunucrepcTBa Tpyjaa M couManbHoi 3awmthl Poccuiickoit ®enepaumn «OO6 yTBEepikAeHUH
npodeccuonanbHoro crangapra» ot 18 okradbps 2013 r. Ne 544u (¢ M3MEHEHMAMH H
nononHerusmu), IIpodeccuonansubiM cranaaprom, yreepkaeHHbiM [Ipuxazom Munucrepersa
TpyJa ¥ couuanbHoM 3auuthl Poccuiickoit ®enepauun «O6 yTBepiKkaeHHH MPO(ECCHOHANILHOIO
craugapra» ot 22 mas 2017 r. Ne 4314 u [lpodeccuonanbHbiM CTAHJAPTOM, YTBEPIKAECHHbLIM
[lpukazom MunncrepcTBa Tpyaa W counanbHoi 3ammTel  Poccuiickoit ®exepanun  «O6
yTBEp)KIAEHHH NpodeccHoHalIbHOro cTanaapta» ot 22 mas 2017 r. Ne 432,

COCTABUTEJIb:
noueHT Kadeapst xumun 1 Guoxumun GI'BOY BO «JIT'TIY », kanauaar XMMHYECKUX HAyK, JOLEHT

Xpycranesa Haranbs Muxaiinosna.
<\
- TS 5‘.“\
i ) B.J1. JlsueHko

Onobpena Ha 3aceaHuy y4eOGHO-METOAMYECKOH KOMUCCHH (aKy IbTeTa ECTECTBEHHbIX HayK
IpoTokon ot « & » Qe i#r 2043 r.Ne &
Ipeacenarens yueGHo-MeTONIECKOiH KOMHCCHH y 7
dakybTeTa ECTECTREHHBIX HAYK @f‘/

YTBepixieHa Ha 3ace/jaHuu Kadeapbl XHMHUH U OHOXHMUH
[lpotokon o1 «O7» ZepcrdAcs 2043 r. Ne é
3aBeyoUuit Ka(bexgou XUMHUH U OHOXMMUM

C.H. Hectopenko

COI'JTACOBAHO g’
3aBeayouui yyeGHO-METOAMUECKHM OTAEIOM '/ B.B. CaBenkoB



1. Heau u 3axa4u y4eOHOW TUCIUIIIAHBI

Llenu  u3yyenusi  Oucyunaumvl:  YCBOCHHE  TEOPETHYECKHX  OCHOB
HEOPraHWYECKOM  XuMHuM;  (QOpPMHUpPOBAHUE  CHUCTEMBbl  (PyHAAMEHTAJIbHBIX
XMUMHUYECKUX MOHATHH; N3y4EHHE CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
UMU  COEIMHEHMI, MNpUOOpETEHWE HABBIKOB MPOBEACHUS  XUMHYECKOTO
HKCIIEPUMEHTA U CIIOCOOHOCTH MPUMEHSITh OCHOBHBIE 3aKOHBI XUMHUYECKOW HAyKH
IIPU AHAIN3E MOJYYEHHBIX OKCIEPUMEHTAJIBHBIX PE3YyJbTAaTOB, a TaKXke Ui
pEILICHUs TEOPETUUECKUX U MIPUKIAIHBIX 3a7a4 B 00J1aCTH HEOPTaHUYECKOU XUMHUH.

3aoayu uzyyerus OUCYUNIUHBL:

— OBnageHne XUMHUYECKOW TEPMHUHOJOTHEW, TMOHSATUMHBIM  annapaToM
HEOPraHUYEeCKOW XUMUU;

— YcBoeHHE 3aKOHOB,  (OPMHPYIOIIUX TEOPETHYECKYI0 OCHOBY
HEOPraHUYE€CKOW XUMUU;

— 3HAKOMCTBO C BHYTPEHHEHN JIOTUKOM XMUMHYECKON HAYKH, U3YUYEHHUE CBEICHUN
O CTPOEHHUHU BELIECTBA, CBSI3U MEXKAY CTPOCHUEM BELIECTBA U €r0 CBOMCTBAMU;

— YcBO€HHE 3HAaHUI 0 HOMEHKJIAType, KiacCu(UKauu, cnocodax noaydeHus U
CBOMCTBaxX HEOPIaHMUYECKUX COCAMHEHUM Pa3INUHBIX KJIACCOB;

— YCBOEHHE 3HAHUM O 3aKOHOMEPHOCTAX MNPOTEKAaHUs PEAKIUM Pa3IMYHBIX
TUIIOB MEXAY HEOPraHWYECKUMH COCIUHEHUSMU;

— H3yuenne (aktuueckoro marepuana IO XUMUU D3JIEMEHTOB U
3aKOHOMEPHOCTEW B M3MEHEHMH CBOWMCTB JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX
BEILIECTB U HEOPTAHUYECKUX COCTMHEHUH, 110 TPYyIIIaM U IIEPUOJaM IIEPUOANIECKON
CUCTEMBI;

— Pa3ButHe yMeHHMI B pELIEHUM XMMUYECKUX 3314,

— OBilafieHue HaBbIKAMH XUMHUYECKOIO SKCIIEPUMEHTA;

— @opMUpOBaHUE  CIIOCOOHOCTH oOpabaTbiBaTh,  AHAJIU3UPOBATH u
IIPE3EHTOBATh PE3YJIBTAThl XMMUYECKOTO IKCIIEPUMEHTA.

2. Mecto nucuuninnbl B ctpykrype OITOIL.
VYyebnas nucuurnimHa «Heoprannyeckas XUMHUsS» BXOAUT B 0a30BYIO YaCTh
JVCLUIUIMH NOJATOTOBKH CTYJEHTOB.
HeobxoaumbiMK yCITOBUSMH AJ11 OCBOCHUS YU€OHOUM AUCIIUTUIMHBI SBIISIFOTCA:
— 3HaHUWE B 00BbEMax IMIKOJbHOTIO Kypca XMMHH XMMHYECKOW TEPMUHOJOTHUH,
HOMEHKJIaTypbl U CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEUHEHH, OCHOB
aTOMHO-MOJIEKYJISIPHOTO YYE€HHS, TEOPUU CTPOCHHSI aTOMa, BUIOB XUMHUYECKOUN
CBSA3U, TEOPUU DIIEKTPOJUTUYECKOW IUCCOLMALNM, 3aKOHOMEPHOCTEM pPEaKIUi
MOHHOTO OOMEHA M OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;



— YMEHHE COCTaBJIITh (OPMYJIbl XHMHUYECKHUX COCAUHEHUM W ypaBHEHUS
HECIIOKHBIX XUMUYECKUX PEaKIUii B MOJIEKYJISPHOM U MOHHOM BUJIE, 3alUCHIBAThH
AJIEKTPOHHBIE (OPMYJIBI AIEMEHTOB MAaJIbIX MEPHOJIOB, pPEHIaTh JJIEMEHTAPHBIC
pacyeTHBIE 33/1auu 110 XUMUU;

— HaBBIKM DPa0OTHl ¢ XMMHUYECKHUMHU PEAKTUBAMM, MOCYJOW U HECIOXKHBIM
00opyI0BaHUEM.

OcHOBBIBaETCS Ha 3HAHUAX W YMEHUAX, CHOPMUPOBAHHBIX B TPOIECCE
H3YyUYeHHUS IpeaMeTa « XuMHUs» B 00111e00pa3oBaTeIbHON MIKOJIE.

SIBnsercs OCHOBOM Uil  W3YYCHHS CIEAYIOIIUX JIACIMTIINH
«Heoprannueckuii cuUHTE3», «AHAIUTHYECKas XUMUs», «Dusznueckas XUMHUs»,
«XuMmuueckass TexHosorus», «CtpoeHue BemiecTBay, «Meroauka oO0ydeHUs
XUMUN.

3. Ilepeyens mMIaHMpPYeMbIX Ppe3yJabTATOB O0y4YeHHUSl IO
aucuuiuiuie «Heopranuveckass XumMus», COOTHECEHHBIX ¢ UHIAUKATOPAMH
AOCTHKEHHUS KOMIIeTeH MU

Pe3yabTaThl 00y4eHHs 110

Kox mo ®I'OC BO HNHaukaTop K10CTHKEHUA
JUCIHUILTHHE

Oo6menpodeccnoHaTbHBIC




OIIK-1. Cnocoben
aHaJIM3UPOBAThH U
WHTEPIPETHUPOBATH
pe3yIbTaThl XUMHUYECKHUX
SKCTIEPUMEHTOB,
HaOJIIOJICHUH U U3MEpEHUI

OIIK-1.1.
CuctemMaTu3upyeT U
aHAJM3UPYET Pe3yJIbTAThI
XUMHYECKHUX
AKCIIEPUMEHTOB,
HaOII0JICHUH, U3MEPEHUH,
a TaK>Ke pe3yJbTaThl
pacyeToB CBOMCTB BELIECTB
u

MaTEepUajIoB

3HaeT:

XUMHUYECKYIO TEPMUHOJIOTHIO;
OCHOBBI ATOMHO-MOJIEKYJISIPHOTO
Y4€HUs, COBPEMEHHbBIE
IIPEJICTaBJICHUSI O CTPOCHUU aTOMa,
CTPOEHUH MOJIEKYJI U XUMUYECKOU
CBSI3M; OCHOBHBIE
TEPMOJUHAMHYECKHUE U
KMHETUYECKUE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX
peakuyii; OCHOBBI YUYEHHUS O
pacTBopax, CriocoObI BBIPAKCHHUS
KOJIMYECTBEHHOT'0 COCTaBa
pPacTBOPOB; OCHOBBI TEOPUU
ANEKTPOJIUTUYECKON
JIMCCOLMAIIMN; OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHMUI;
3aKOHOMEPHOCTHU IPOTEKaHUs
peaxiuii HOHHOTO OOMeHa U
OKUCIIUTEIbHOBOCCTAHOBUTEIIbHBIX
peaxkiui;

CBOMCTBA DJIEMEHTOB IJIaBHBIX U
TOOOYHBIX




YMm
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MOATPYIII IEPUOJUIECKON
SHCTEMBI U UX BaJKHEHIINX
HEOPraHUYECKUX
COC€AVMHEHUH; OCHOBHBIC
IPUEMBI © METOBI paOOTHI
8 XUMHUYECKOMN
1abopaToOpuH, TEXHUKY
J€30IaCHOCTH IpU
BBIITOJIHEHUU XUMHYECKOTO
JKCIIEPUMEHTA €€T:
YCTaHABJIMBAaTh CBA3b
MEXJ1y CTPOCHUEM
BEIIECTBA U €T0
CBOMCTBAMM; IPEIBUIETH
CBOMCTBAa HEOPraHMYECKHUX
COCIMHEHUI Ha OCHOBE
HOJIO’KEHUS AJIIEMEHTOB B
IIEPUOIUYECKON CUCTEME,
IIPUHAUIEKHOCTU
BELIECTB K
COOTBETCTBYIOILIEMY
KJIACCY COECIMHECHUN;
CoBepUIaTh LIETOYKH
XUMHUYECKHUX
IIPEBpALICHNN; pelaTh
XMMHUYECKHE 3a]1a4H 110
M3Y4YEHHBIM TEMaM

\IeeT HaBBIKAMMU:
BBITNOJIHEHMS HECTIOKHOTO
XUMHYECKOIO
JKCIIEpUMEHTa U 00padOTKHU
JKCIIEPUMEHTAIIBHBIX
JTaHHBIX;

I0JIb30BAaHHUS CIIPABOYHOMN

JIUTEpaTypou

eT:

MPEIMETHYIO 00JIaCTh
HEOpPraHMYECKON XMMUH,
€€ poJIb B Pa3BUTUHU
3HaHUU O MPUPOJE U
pa3nUYHbIX 001ACTAX

3Ha®KOHOMUKH,

XUMHUYECKYIO
TEPMUHOJIOTHIO; OCHOBBI
ATOMHO-MOJIEKYJISIPHOTO
Y4EHHMsI, COBPEMEHHBIE




OIIK-1.2. TIpennaraer
MHTEPIIPETAIMIO PE3yJIbTATOB
COOCTBEHHBIX IKCIIEPUMEHTOB
U pacyeTHO-TEOPETUYCCKUX
paboT C UCTIOTB30BAaHUEM
TEOPETHYECKUX OCHOB
TPAJAUIIIOHHBIX H HOBBIX
pa3zenoB XUMUHU




MPEJCTABICHUS O CTPOCHUU aTOMa,
CTpOeHI/II/I MOJIeKy.]I nu XI/IMI/I‘-IGCKOFI
CBSI3U; OCHOBHBIC
TepMOI[I/IHaMI/I‘-ICCKI/Ie 148
KUHETUYECKUE 3aKOHOMEPHOCTH
MPOTEKaAHUS XUMUYECKHUX
peaKIii; OCHOBBI YYEHHUS O
pacTBOpax, CoCOObI BRIPAKEHUS
KOJWYECTBEHHOI'O COCTaBa
pacTBOPOB; OCHOBBI TEOPUU
AIEKTPOIUTAYECKOM
JIMCCOIMAIINM; OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIMHEHU;
3aKOHOMEPHOCTH MPOTEKAHUS
peakIii HFOHHOTO OOMEHa M
OKHCIIMTETbHOBOCCTAHOBUTEIILHBIX
peaKuuii;

CBOMCTBA 3JIEMEHTOB TJIaBHBIX U
MOOOYHBIX MOATPYII
MEPUONYECKON CUCTEMBI U UX
BOKHEUIIINX HEOPTAHUIECKUX
COC/IMHEHUH;




— OCHOBHBIC IPUEMBI U METO/IbI
2a00ThI B XUMHYECKOMH
1a00paTOPHH, TEXHUKY
3€30MacHOCTH MPH
3BIMIOJIHCHUN XUMHYECKOTO
YKCIICPUMEHTA €eT:
YCTaHABJIMBATh CBSA3b MEKIY
CTPOCHHEM BEILIECTBA U €TO

Ym CBOMCTBaMM;

— IpeIBUIETh CBOWCTBA
HEOPraHUYECKUX COCAVHEHUN Ha
OCHOBE I10JIO’KEHUS DJIEMEHTOB B
IIEPUOTUYECKON CUCTEME,
IMPUHAJICIKHOCTHU BCIICCTB K
COOTBETCTBYIOIIEMY KJlaccy
COCIMHEHUH;




OIIK-1.3. ®opmynupyer
3aKIIFOYCHHUS U BBIBOJIBI 10
pe3yibTaTaM aHaIu3a
JUTEPATyPHBIX TaHHBIX,
cOOCTBEHHBIX
AKCIIEPUMEHTATBHBIX U
pacueTHO-TEOPETUICCKUX
paboT XUMHUYECKON

HaITpaBJICHHOCTHU

COBEPIIATh [EMOYKH
XMMHUYECKHX TPEBPAICHNN;
peniaTe XUMHYECKUE 3a1a4H 110
HU3Y4YCHHBIM TCMaM

\IeeT HaBBIKAMU: BBITTOJHEHUS
HECJI0)KHOTO XUMHUYECKOTO
SKCIEpUMEHTa U 00paboTKH
OKCIICPUMCHTAJIbHBIX JaHHBIX;
HOJIb30BAHHUS CIIPABOYHON

JIUTEPATYPOU

IpeIMEeTHYI0 00J1acTh
HEOPraHUYECKON XUMUH, €€ POJib B
pPa3BUTUU 3HAHUU O IPUPOJIE U

3HaeT:PA3TMYHBIX 001aCTIX SKOHOMUKH;

XUMHUYECKYIO0 TEPMUHOJIOTHIO;
OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
Y4Y€HUs, COBPEMEHHbBIE
IIPEICTABIICHNS O CTPOCHHUH aTOMa,
CTPOCHUH MOJIEKYJ U XUMHUYECKON
CBSI3U; OCHOBHbIE
TEPMOJAMHAMHUYECKUE U
KHMHETUYECKHE 3aKOHOMEPHOCTHU
MPOTEKAHNUS XUMHUECKUX
peaKIuil; OCHOBBI YUYEHHS O
pacTBopax, CrocoObl BEIPAKEHUS
KOJIMYECTBEHHOTO COCTaBa
pacTBOPOB; OCHOBBI TEOPUU
INEKTPOIUTUYECKON
JMCCOLMAIINHU; OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COETMHEHNUI;
3aKOHOMEPHOCTH NPOTEKaHUS
peakuuii HFOHHOro OOMEeHa U
OKHUCJINTEIbHOBOCCTAHOBUTEIBHBIX
peakuuii;







CBOICTBA DJIIEMEHTOB
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TJIABHBIX ¥ TOOOYHBIX
TOATPYIII NEPUOIUYECKON
SHCTEMBI U UX BaXKHEHIINX
HEOPraHUYECKUX
COCIMHCHUM; OCHOBHEIC
IPUEMBI K METOBI paOOTHI
8 XMMHUYECKOMN
1abopaTOpUH, TEXHUKY
J€30IaCHOCTH IpU
BBIITOJIHEHUU XUMHUYECKOTO
JKCIIEPUMEHTA €€T:
YCTaHABIIMBAaTh CBA3b
MEX]ly CTPOCHUEM
BELIECTBA U €T0
CBOMCTBAMM; IPEIBUIETH
CBOMCTBA HEOPraHUYECKUX
COCIMHEHUI Ha OCHOBE
MOJIO’KEHUS AJIEMEHTOB B
NEPUOANYECKON CUCTEME,
IIPUHAUIEKHOCTU
BELIECTB K
COOTBETCTBYIOILIEMY
KJIACCY COCIMHECHUN;
COBepUIaTh LIETTOUYKHU
XUMHYECKHX
IIPEBpALICHNN; pelaTh
XMMHUYECKHE 3a]1a4H 110
M3Y4YEHHBIM TEMaM

\IeeT HaBBbIKAMH:
BBITIOJTHEHUS] HECTIOKHOTO
XUMHYECKOTO
JKCIIEpUMEHTa U 00padOTKU
9KCIIEPUMEHTAIIBHBIX
JTAaHHBIX;

10JIb30BAHUS

CIIPaBOYHOM JIMTEPATYPOU
er:

MPEIMETHYIO 00JIacTh
HEOpPraHUYECKON XMMUH,
€€ poJIb B Pa3BUTUHU
3HaHUU O MPUPOJE U
pa3nUYHbIX 001aCTAX

3HaykoHOMUKY;

XUMHYECKYIO
TEPMUHOJIOTHIO; OCHOBBI
aTOMHO-MOJIEKYJISIPHOTO
y4€HHs, COBPEMEHHbBIE




OIIK-2. CnocoGeH nMpoBOANUTh
C cOOJII0ICHNEM HOPM
TEXHHUKH 0€30IacCHOCTH
XMMHUYECKUH HKCIIEPUMEHT,
BKJIIOYAsi CHHTE3, aHAIIN3,
U3y4YCHUE CTPYKTYPHI U
CBOWCTB BEILECTB U
MaTepuaioB, UCCIIEI0BAHHE
IPOLIECCOB C X Y4aCTHEM

OIIK-2.1. PaboTaer ¢
XUMHYECKHMH BEIIECTBAMH C
COOJTFOICHHEM HOPM TEXHUKH
0e30macHOCTH
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MIPEACTABJICHUS O CTPOCHUH aTOMa,
CTPOCHHUH MOJIEKYJ U XUMHUYECKOU
CBSI3U; OCHOBHBIE
TEPMOJMHAMUYECKUE U
KMHETHYECKHE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUYECKUX
peakiMii; OCHOBBI YUEHHUS O
pacTBopax, criocoObl BIPaXKEHUS
KOJIMYECTBEHHOT'O COCTaBa
pacTBOPOB; OCHOBBI TEOPUU
ANEKTPOJIUTUYECKOMN
JIUCCOLIMAIN; OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIMHEHUI;
3aKOHOMEPHOCTH NPOTEKAHUS
peakiuii HFOHHOTO OOMEHa U
OKHCJIMTEITbHOBOCCTAHOBUTEIbHBIX
peaKuuii;

CBOMCTBA DJIEMEHTOB TJIaBHBIX U
MOOOYHBIX MOATPYIIT
MEPUOIUUECKON CUCTEMBI U X
BAKHEUILINX HEOPTaHUYECKUX
COCIUHEHUH;

OCHOBHBIE IPUEMBI U METObI
2a00ThI B XUMHUYECKON
1a00paTopuH, TEXHUKY
3€30MaCHOCTHU MpH
3bIIIOJTHEHUHN XUMHNYECKOT'O
YKCIIEPUMEHTA €eT:
YCTaHABJIMBATH CBSI3b MEKIY
CTPOCHHEM BEIECTBA U €T
CBOMCTBaMH;




MPEIBUIETh CBOKMCTBA
HEOPraHUYECKUX COCTMHEHHM Ha
OCHOBE I10JI0KEHUS JJIEMEHTOB B
MEPUONYECKON CUCTEME,

MIPUHAJIEKHOCTU BEIIECTB K
COOTBETCTBYIOILLEMY KJIACCY
COCIMHCHU;

— COBEpIIATh LIETIOYKU XUMUYECKUX
MPEBPAILICHUH;

— pelaTh XMMUYECKHE 3a]]a4H T10
U3yYEeHHBIM TeMaM

Brnaneer naBbikamu:

— BBITIOJTHEHUS HECTIOKHOTO
XUMHYECKOT0 IKCIIEPUMEHTa U
00pabOTKH IKCIEPUMEHTATbHBIX
JTAHHBIX;

— II0JIb30BAHMS CIPABOYHOMN
JUTEPATypOu

4. CrtpykTypa u coaep:kaHue y4eOHOM AMCUHUIITIMHBI

4.1. O6beM yueOHOM IMCUMILIMHBI M BUABI Y4eOHOil padoThI

O0BeM 4acoB / 3a4eTHBIX eINHHUILL

Bup yueOHoit padoTbl

OuHnas ¢opma

Ouno-3a0uynas ¢popma /
3aounas ¢popma

OO0masi TPy10€eMKOCTh M CUMILTUHBI 720/20
Oo0si3aTeqibHAsT  ayAUTOpPHAsA HArpy3Ka 320
(Bcero yacoB), B TOM 4ucJie:

Jlekuun 80
CemuHapckue 3aHATUS

IIpakTHueckue 3aHATHS 100
JlaGopaTopHbie pabOTHI 140
KypcoBas paborta / KypcoBoii mpoekT 0
Hpyrue ¢opmbpl opraHuzaluu  y4eOHOrQ 63
nporiecca (KOHTPOJIbHBIE PabOTHI,

WH/IMBUYaIbHbBIC 3aHATHS, KOHCYJIbTAUN U

ap.)

CamocrosiTesbHAsE padora CTY/J€HTA, 337

(Bcero 4acoB)

®dopma aTrecTanuu

Ok3aMeH, DK3aMeH




4.2. Conep:xaHue pa3iejoB y4eOHOMH TMCHUNIMHBI
Paszneu 1. Teopernyeckre OCHOBbBI HEOPraHUYECKOM XMMUM

Tema 1. BBegenue. OCHOBHBIE TOHSTHS XUMHH. ATOMHO-MOJIEKYJISIPHOE
yueHue. CTeXHOMETPUUECKUE 3aKOHBI.

[IpenMeTt HEOpraHUYECKON XUMUN. MECTO HEOPTaHMYECKON XUMUH B CUCTEME
HayK o0 npupoje. Poiib HEOpraHm4eckor XMMUN B Pa3BUTUN €CTECTBEHHOHAYYHBIX
3HAaHUU U Pa3IUYHBIX 001acTsaX SKoHOMUKH. Llenu u 3a1aun yueOHOM TUCIUTITHHBI
«Heoprannueckas xumus». [IoHsTHE «(XUMUYECKHAN DJIEMEHT», ATOMBI M MOJIEKYJIBI,
UX pasmepel U Maccel. [IpocTtble UM CIIOKHBIE BELIECTBA, AJUIOTPOIU.
OTHOCHUTENIBHBIE aTOMHBIE M MOJIEKYJSIpHbIE Macchl. KonuuecTBo BemiecTsa.
MosnsipHast Macca U MOJISIpHbIN 00beM. OCHOBHBIE ra30BbI€ 3aKOHBI; 00bEAMHEHHBIIHI
ra3oBbIil 3aKOH, 3aKOH ABOrajJpo, 3aKOH MPOCTBIX OOBEMHBIX OTHOLIECHUU |'ei-
JIroccaka, ypaBHenue MenpaeneeBa-Kianenpona. [lapuuansHOe naBieHuE rasa,
3akoH JlanpToHa. OrmpeneneHre MOJSPHBIX Macc BELIECTB B Ta3000pa3HOM
coctossHAn. CoJlepKaHUE CTEXMOMETPUUECKHX 3aKOHOB. 3aKOH COXPAHEHMS MACChI
U DHEpruv.  3aKOH IIOCTOSHCTBA COCTaBa. XHUMHYECKHe (OpMysiasl U HUX
Pa3HOBUJIHOCTH, PACUETHI MO XUMHYECKUM (PopMysaM. YpaBHEHHUS XUMUYECKUX
peaKkIui, pacdyeTsl N0 XMMHUYECKUM YPaBHEHMSAM. 3aKOH KPaTHBIX OTHOLIEHUWHU.
XUMHUUYECKHUI SKBUBAJICHT. 3aKOH YKBUBAJICHTOB.

Tema 2. Ctpoenue aToma.

PanHne Mopgenu CTpOeHHsI aroMma. OKCIEPUMEHTaIbHOE OOOCHOBAHME
MpeACTaBICHU 00 aTome, Kak O CJIOXHOM cucteme. Moxenb aroma TomcoHa.
Omnswitel Pesepdopna. [Tnanerapuas (saepHas) mozenb atoma. Hadana kBaHTOBOM
MeXaHUKHU. KopyCKyJIsIpHO-BOJTHOBOW Ayanu3M u3ilyuyeHus. YpaBHeHue [lmanka.
Cnextpel atoMoB. Teopusi atoma Bojgopoaa no bopy. KopryckynspHO-BOJTHOBOH
IyaJIn3M 4acTull. YpaBHeHue ne bponssa. MeToabl BOJTHOBOM MEXAHUKU: MPUHLIMIT
HeonpeneneHHoctu [eizenOepra u meron lpenunrepa. BomnoBas (yHkius.
KBanToBO-MexaHnveckas MoJelb aToMa Bojgopoaa. KBaHToBbie yucia. ATOMHbBIE
opOuTanu. DHEPreTUIECKNE YPOBHU (DJIIEKTPOHHBIE CJION) U MOAYypOBHU. OCHOBHOE
U BO30YXXIEHHOE COCTOSTHUE aToMa. MHOTOAJIEKTPOHHBIE aTOMBbI. [IpUHITUTIBI
3aMoJHEHUs1 OpOUTaliell B MHOTO3JIEKTPOHHBIX aTOMax — MPUHUUI HAMMEHBIIETO
3anaca sHepruu, npuHumn [laynu, npasuno I'yaaa. EMKOCTB 371€KTPOHHBIX YPOBHEU
U TOAYpPOBHEH. DNEKTpOHHBIE (QOpPMYJbl (CUMBOJIMYECKHE M TrpaduyecKkue).
ATOMHOE SApO. DJEMEHTapHblE€ 4YacTULbl, HMX OCHOBHBIE XapaKTEPUCTHKHU.
YcToluMBbIE U HEYCTOMYUBBIE A11pa. S IepHbIE peakLyy.

PannoakTuBHbIN pacnaj suep.



Tema 3. [lepuoandeckuii 3aKOH U MIEPUONYECKAST CUCTEMA DJIEMEHTOB.

OTKpbITHE TEPUOJAMYECKOTO 3aKOHA W TMPUHIMI TOCTPOCHUS CHUCTEMBI
anemenToB JI.M.MenpaeneeBbiM. CoBpeMeHHass (OPMYIUPOBKA MEPUOAUYECKOTO
3akoHa. POpMBI TPE/ICTABIICHUS MEPUOINYECKON CUCTEMBI JIEMEHTOB (JIJTMHHAS,
NOJIyJJIMHHASI, KOpoTKas). CTpyKTypa NEpUOIUYECKON CHUCTEeMbl — TEpPUOJBbI,
rpymsbl, noArpymnnsl. Gu3znueckas OCHOBA MEPUOJUYECKOr0 3aKOHA. CBSA3b MEXIY
HOMEpAMH TEePUOJIa, TPYMIBI M AJICKTPOHHBIM CTpoeHueM atoma. OCoOEHHOCTH
AIEKTPOHHBIX KOH(UTYpAIMi dJIEMEHTOB TJABHBIX M TOOOYHBIX TMOATPYIIIL.
OmnpeneneHue 3JIEKTPOHHON KOHPUTYypalliu aToMa MO MOJIOKEHHUIO AJIEMEHTa B
nepuoandeckon cucreme. CBS3b XMMHUYECKHX CBOWMCTB JJIEMEHTOB C HX
MOJIOXKEHUEM B TMEPUOAMYECKON cucteme. M3MeHeHue BeTu4YMH OpOUTATbHBIX
paadyCcoB, DSHEPrUil HMOHM3AIMU, CPOACTBA K DJIIEKTPOHY, OTHOCUTEIBHOUN
AIEKTPOOTPULIATETILHOCTH C POCTOM 3apsioB siaep aroMoB. lleprnoandyHOCTh
W3MEHEHHUSI CBOMCTB JJIEMEHTOB KaK IMPOSABICHHUE MEPUOJUYHOCTA H3MEHEHUSA
AJIEKTPOHHBIX KOH(MUTypaluii aTOMOB. 3HAY€HHWE OTKPBITHS IEPUOJAUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Tema 4. XuMnueckasi CBsI3b U CTPOCHHE BEIIECTBA.

Tumnbl XUMHUYECKOW CBSI3U. XapaKTEPUCTUKH CBSI3U: JIMHA, DHEPrus,
MOJISIPHOCTh, HAIIPABIEHHOCTh. METObI ONPENETICHUS CTPYKTYPhI BELIECTBA.

KoBaneHTHas CBsI3b, KBAHTOBO-MEXaHUYECKHE METO/IbI €€ TOJIKOBAHUS — METO]]
BaneHTHBIX cBsizel (BC) u meron monexynapueix opourtaneit (MO). duznueckas
unes meroaa BC: oOpazoBanue IBYIIEHTPOBBIX JIBYXAJIEKTPOHHBIX CBSI3€U, MPUHITUTI
MaKCUMAaJbHOTO TMepeKpbIBaHUs aTOMHbIX opoOuTaneir (AQO). JIBa MexaHuszma
oOpa3oBaHUs KOBAJEHTHOW CBSA3M: OOOOIIECTBICHHS HECIAPEHHBIX 3JIEKTPOHOB
pa3HbBIX aTOMOB U JIOHOPHO-aKLENTOPHBIA MexaHu3M. (CBOICTBAa KOBAaJIEHTHOM
CBSI3U: HACBIIIAEMOCTh, HAIMpPAaBICHHOCTb, TMOJAPU3YyEMOCTh. KOBaJIEHTHOCTH
atomoB aneMeHToB I, II, III meprnomoB, MakcumMalibHasi KOBaJEHTHOCTh. KpaTHOCTH
CBSI3U, O- U T-CBsa3u. ['mOpummzanuss AO. Tunbsl rubpuan3aluv U TEOMETPUS
MOJIEKyJd. Tumbl KPUCTALIMYECKUX PEHIETOK, O00pa3yeMbIX BeIECTBAMU C
KOBAJICHTHOM CBfA3bI0. BiMsiHME THUNa KPUCTAJUIMYECKOM PELIETKH Ha CBOWCTBA
BeniecTBa. MonHas cBsi3b. KaTnoHb! 1 aHHOHBI. CBOMCTBA HOHHOM CBsA3U. [ 'paHUIIbI
NPUMEHEHUsI MOHHOW Mopenu. MoHHble KpucTaunueckue peiietkd. CBoHCTBa
BEIIECTB C MIOHHBIM TUIIOM CBsI3U. [lonsipusanus u noiasipusyroiee 1eicTBUE HOHOB.
Mertannuyeckas cBsi3b. OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHUSI aTOMOB JIEMEHTOB,
CITOCOOHBIX K 00pa30BaHUIO METATMYECKOM CBsI3U. [[OHSITHS BaJIEHTHOCTD, CTENIEHb
OKHUCIICHUSI, KOOPAUHAIIMOHHOE YUCII0, UX TPAKTOBKA JIJII COEIMHEHUH C pa3IuYHbIM
TUNIOM CBs3U. BonmoponaHasi CBsi3b, BHYTPUMOJICKYJISIPHAsE U MEXKMOJICKYJISIPHASL.
BnusiHne BOJOpPOAHOM CBA3M HA CBOMCTBA BELIECTBA. MEXKMOJIEKYISPHbIC
B3aMMO/JICHCTBUS:



JUCIIEPCUOHHOE, OPUEHTAIMOHHOE, UHIAYKIIHOHHOE.

Tema 5. OO0u1e 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

TeroBble >PdexThl XuMUUecKUX peakuuid. TemnoTel 00pa3oBaHUs
XUMUYECKUX coeqMHEHUI. CKOPOCTh XUMUYECKOW PEAKIINU, UCTUHHASA U CPEIHSIS.
[TonsiTue 00 aKTUBHBIX MOJIEKYJIaX M DHEPrUU aKTHBAIMHU Mpoiiecca. DakTopsl,
BIIUSIIOIINE HA CKOPOCTh XUMUYECKHUX PEAKINI. 3aBUCUMOCTb CKOPOCTH PEAKLIMH OT
KOHLIEHTpAalMy pEearupyolnx BEUIECTB. 3aKOH AeicTBYronmx Macc. [Ipumenenue
3aKOHa JIEUCTBYIOLINX MACC JJIsI TOMOTE€HHBIX U reTeporeHHbIx cucteM. KoHcTanTa
CKOPOCTM pE€aKkIuu. 3aBUCUMOCTb CKOPOCTH PEaKIUuu OT TeMIEepaTyphl,
teMmnepaTypHbii  koddduiment, npaBuiao Bant-['odda. Karanmms. Baushue
KaTaJu3aTOpOB HA CKOPOCTh peakuuu. Buasl KaramM3a: TOMOTCHHBIM,
TETEPOTCHHBIN, IMMOJOKUTENBHBIM U OTPULIATENbHBIN. VICIOIb30BaHUE KaTain3a B
IPOMBIIUICHHOCTU. Poylb  KaTaiu3aTOpoB B OMOJIOTMYECKHX  IPOLIECCAX,
0COOCHHOCTH (PepMEHTOB Kak KaTaiu3aropoB. HeoOpatumelie u oOpaTtumeble
XUMHUYECKME peakuu. XHMHYECKOe paBHOBecue. KOHCTaHTBI XHMHYECKOTO
paBHoBecus. [IpuHnun Jle [arense. CMeleHne XMMHUYECKOIO PABHOBECHUS IIPH
WU3MEHEHUH KOHIEHTPALIMH PEAarupyroluX BEIIECTB, IaBJICHUS U TEMIIEPATYpPHI.

Tema 6. PacTBOpBL.

OOmasi XapakTepUCTHKAa JTUCHEPCHBIX cucTeM. VICTUHHBIE pacTBOPHI,
KOJUIOMHBIE PACTBOPBI, TPyOOIUCIIEPCHBIE CUCTEMBI (CYCIIEH3UU, IMYJIbcHH). Boaa
KaK pacTBOpuTeb. MexaHnusm npoiiecca pactBopeHus. CosibBaTanus (TuapaTaius)
Ipu pactBopeHuu. Kpucrammoruaparsl, THIpaThl U COJNBBAThL. PacTBOPUMOCTH
TBEPABIX BEIIECTB B BoJe. HachlllleHHbIE, HEHACBIILEHHBIE, I1EPECHIIICHHbBIE
pactBopbl. CriocoOBI BBIpaXKEHUsI KOJIMUECTBEHHOTO COCTaBa pacTBOpoB. Maccosas,
MoJIbHasi, 0ObEMHas J0Js1 PACTBOPEHHOro BewlecTBa. MoJsipHasi KOHUEHTpAalusl.
MonspHass  KOHUEHTpalusi  3KBUBaJIeHTAa.  MoisuibHOCTE.  Pacuersl  mo
MPUTOTOBJICHUIO PACTBOPOB PA3IMYHBIX KOHIIEHTpaUUid. MeToIuKa MPUTrOTOBICHHUS
pPacTBOPOB.

Tema 7. Teopus AJIEKTPOIUTUYECKOU JUCCOLIUALINH.

DONEKTPONUTBI U HEANEKTPOIUTh. OCHOBHBIE  TIOJIOKEHHSI  TEOPUU
NEKTPOJIUTHUECKON  aucconuanuu. MexaHn3Mm JMCCOUMAalnuy  BEUIECTB  C
pa3IUYHBIM TUIIOM XUMHUYECKOH CBSI3U. POJIb MOJISIPHBIX MOJIEKYJ BOABI B IPOLIECCAX
aucconyanuy. MexaHu3M  TuApaTallid aHUOHOB M KaThoHOB. (CTeneHp
ANEKTPOIUTHYECKON Auccounanuu. CuibHble, caadble 3JeKTpouThl. [Ilpumenenue
3aKOHA JEMCTBYIONIMX MacC K MPOIECCY AMCCOUMALMU CIA0BIX 3JEKTPOJUTOB.
Koncranta guccoumanuu. @OaxkTophl, BIMSIOLME HA KOHCTAHTY M CTENEHb
aucconyanuu  ciaaboro snekrposnta. CBA3b MEXKIYy KOHCTAHTOM M CTENEHbIO
JUCCOLMAIK, 3aKoH pasz0aBineHus OcTBaipia A OMHAPHOTO BJICKTPOJIHTA.
CwMmellieHre paBHOBECHS TUCCOIMAIIMU CIA0BIX AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS



JUCCOUUANUs BOJbl. BOIOpOIHBIN MMOKa3areib. 3HAYEHUE MTOCTOSTHHON BEJIMYHMHBI
pH B Xxumuyeckux M OHMOJIOTHYECKHX Mpolieccax. PaBHOBecue B HACBIIIEHHBIX
pactBopax. [IpousBeaeHue pacTBOpUMOCTHU. Y clIOBUSI 00pa30BaHUsI U1 PACTBOPEHUS
OCaJIKOB.

Tema 8. Knaccudukanus, HOMEHKIaTypa W TUIWYHBIE CBOWCTBA
HEOPraHUYECKUX COCIUHEHUM.

Knaccudukaims HeEOpraHWYECKMX COCIMHEHHA 110 HOMEHKJIATYPHBIM
npaBuiam MIOITAK. Knaccudukanus cioXHbIX BelIecTB N0 cocTaBy. buHapHbie
COCIVUHEHUA: TUIAPUABL, OKCHUJIbI, TEPOKCUAbI, TaJOrE€HU/bI, XaJIbKOTCHHUIBI,
HUTPUIBI, KapOuabl. TpexaneMeHTHble coeauHeHus. Kiaccuduxanus CIOXHBIX
BEIIECTB MO (PYHKIHMOHAIBHBIM mNpu3HakaM. Oxcuael. HomeHknaTypa, cBOMCTBa
OKCHUJOB, cioco0bI monyueHus. OcHoBanus. CBOKMCTBA 1 HOMEHKJIATypa OCHOBaHUM.
CrnocoObl  TOJly4eHHs]  OCHOBaHHUHU. Kucnorsr: OECKUCIIOpOAHbIE U
kucnopojaconepxkamue. Krnaccudukanus kucior. CBoilcTBa W HOMEHKIATypa
kucaot. O6mue crnocoOsl nomydeHust KucioT. Conu: cpeHne, KUCHbIE, OCHOBHBIE,
CMeIlIaHHble, ABOMHBIC, okcocosu. CrocoObl monydenus coseil. Homenkmarypa
coyiel. OCHOBHBIM, KUCITOTHBIN M aM(OTEPHBIN TUMN JUCCOLMAIIUU THUAPOKCHUIOB.
Kucnotel, ocHoBaHus, aM{(pOTEpHbIE THUIAPOKCUILI, COJU B CBET€ TEOPUU
AIEKTPOIUTUUECKON nucconumanuu. Peakiuu vwonHoro oomena. HampaBieHHOCTh
OOMEHHBIX PEaKIuii B PacTBOPAX JJICKTPOJIUTOB. [ MApOIU3 cojell, pa3iuyHbIe
CJIy4au TUIpOJIn3a, PEaKUs CPebl B BOJHBIX pACTBOPAX TUIPOIU3YIOIINAXCS COJIEH,
KHCJIBIE W OCHOBHBIE COJIM Kak IpPOAYKTHl ruaposnza. Ponb ruagponmsa B
XUMHUUYECKUX U Onojiornueckux mpoiieccax. KommnekcHsie coenmuuerusi. OCHOBHbIC
ITOJIOKEHMS] KOOpAMHAMOHHOM Teopuu A. BepHepa. HoMeHKnaTypa KOMIIIEKCHBIX
COeIMHEHUH. /[rucconnanusi KOMIUIEKCHBIX COCTMHECHUN.

XUMUYECKHE PEAKIMU C Y4YacTHEM KOMIUIEKCHBIX COEIMHEHUH. 3HayeHue
KOMITJIEKCOOOpa30BaHUs B XUMHUH M OWOJIOTHH.

Tema 9. OkUCAUTETBHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.

Peakiuu, mnpoucxomsiiue C HM3MEHEHUEM CTENEHU OKHUCICHUS aTOMOB
anemeHToB. Kiaccudukanus  OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIUU.
DOnekTpoHHass Teopusi okucieHus. OkucnuTenu W BoccTraHoBuTenu. lIpaBuna
COCTABJICHUs YPAaBHEHUN OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. Merton
AJIEKTPOHHOTO OajaHca W DJJICKTPOHHO-WOHHBIM METOJ. BiusHue cpenpl Ha
MIPOXOXKIAEHNUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IMpoueccoB. CranmapTHbIE
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE MTOTEHIMAJIBI. Hanpasnennocts
OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMil B pacTBOpax. IIEKTPOXUMUUECKUN
PSI HAMPSHKEHUN METAIIOB. DJEKTPOJIM3 PACIIABOB U BOJIHBIX PACTBOPOB KHUCIIOT,
LIEI0YEH, COJNEH, €T0 MPAKTUUYECKOE TPUMEHEHHUE.



Pa3znen 2 CBoiicTBa 3/IEeMEHTOB MEPUOAMYECKOI CHCTEMbI M 00pPa3yeMbIX
HMH HeOpranum4yeckux coequnenunii Tema 1. Bogopo.

Bonopon, wuzoromsl Bomopona. OCOOEHHOCTH TMOJOXKEHUS BOAOpOJa B
NEePUOIMYECKOM cucTeMe. XapaKTeprucTUKa MOJIEKYJIbI BOAOPO/Ia C TO3UIMH METoa
BaJICHTHBIX cBsizel. Bogopon B mpupone. IlpombliuieHHble W JTaOOpaTOpHbIE
CHOCOOBI TOJIy4eHUs BOJOpPOAA, €ro (U3NYECKHe M XHUMHUYECKHE CBOMCTBA.
CoeauHeHus BOAOPOJa ¢ METaUIAMH U HEMETAJUIAMH, UX KHCIOTHOOCHOBHBIE H
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIE ~ CBOMCTBA.  [IpumMeHeHue Bojopona B
MPOMBIIINIEHHOCTH U JIabopaTopHOM MpakTukyme. [IpaBuna paboTsl ¢ BOJOPOAOM.

Tema 2. DnemenTsl rmaBHoM noArpymisl VII rpynier.

OOmasi XapakTepUCTUKAa AaTOMOB TaJIOT€HOB: JJIEKTPOHHBIE CTPYKTYPHI,
paguycbl aTOMOB, HOHM3ALIMOHHBIE MOTEHIHANbI, CPOJICTBO K JJIEKTPOHY,
AIIEKTPOOTPUIIATENILHOCTh, CTeneHu okucienus. drop, xmop, Opom, Hom —
HaXOXKJEHUE B MPUPOJIE, CIOCOOBI JIAOOPATOPHOTO U MPOMBILIJIEHHOTO MOJy4YEeHHUS,
dbuznyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB.
B3aumojeiicTBUE TaJIOTEHOB C MPOCTHIMU U CJIOKHBIMU BEIIECTBAMU, XapaKTep
oOpa3yeMbIX coeauHeHuil. BogopoaHbple COEIMHEHUS TaJOreHoOB, CIOCOOBI
7a00paTOPHOTO W MPOMBIIUICHHOTO TOJNy4YeHUs, (U3MUECKHE U XUMHYECKUE
CBOICTBa, nmpuMeHeHue. DTOPOBOAOPOJ, accolMalrs MOJEKYJ (TOPOBOAOPOJA.
dTOpoBOIOPOAHAS (TTABUKOBAS) KUCIOTA U OCOOEHHOCTH €€ XUMHUYECKHX CBOMCTB.
XiopoBojopoaHasi — (COJisiHasE — KUCIOTa), €€ CBOWCTBA M INPUMEHEHUE.
Kucnopoaconepxamme coeAMHEHUS] TaloreHOB (OKCHABI, OKCOKHUCIOTBI, COJHU
OKCOKHUCJIOT, TOPUJ] KUCIOPO/Ia) — CTPOCHUE MOJIEKYJT, PU3NUYECKUE U XUMUUECKHE
CBOMCTBAa, METOAbI MOJNy4YEeHUs, NMpuMeHeHue. CpaBHUTENbHAS XapaKTEPUCTHUKA
(GU3MYECKUX U XMMHYECKHUX CBOWMCTB MPOCTHIX BEIIECTB M coeauHeHuiM (Qropa,
xJjopa, OpoMa, iiona. buosiorudueckas posib rajJoreHoB U UX coenuHeHui. TexHuka
0e30MacHOCTH MpU paboTe C rajoreHaMd U UX COeAMHEHUsIMU. Mepbl nepBoit
MOMOIIY MPHU OTPABJIECHUU TaJOT€HAMHU U UX COCAUHEHUSIMU, XUMUYECKHX 0KOTax
IIJIABUKOBOM U COJISIHOW KHCJIOTOM.

Tema 3. DyieMeHTHI TIaBHOM noArpymnsl VI rpynmsi.

OOmasi XxapakTepucTUKa aTOMOB DJIEMEHTOB: DJEKTPOHHBIC CTPYKTYPHI,
paguychl aTOMOB, WOHM3ALMOHHBIE MOTEHUHANBI, CPOJCTBO K DJIEKTPOHY,
AJIEKTPOOTPUIIATEIILHOCTh, CcTereHn okucienus. Kucmopona. CrnocoOsr mosrydeHus
KHCIIOpOJia, €r0 XUMHUYECKHE M (PU3MUECKHE CBOMCTBA. AJUIOTPOIHUS KUCIOPOJA.
O30H, ero cBOMCTBA, MOJyueHue, oOpazoBaHue B mpupoje. [I[pumenenue kucnopoaa
¥ O030HA. 3HAUYEHHE KHCIOpPOJa M 030Ha B mpupoje. BomopoaHwle coelUHEHUS
Kuciopoga. Boma m mepokcua BOAOpOAa: COCTaB M 3JEKTPOHHOE CTPOCHHE HX
MOJEKyJ. Accoluanus MOJEKYJ BOJAbl, AHOMAaduUd BOAbl W UX IMOSCHEHUE.
KHCIIOTHO-OCHOBHBIE U OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA BOJABI U



nepokcuaa Bogoponaa. Cepa. Cepa B npupoje. AJJIOTPONHs cepbl, GU3HUECKHUE
CBOMCTBA ee BaKHEHINUX MoauuKanuid. XMMHUYECKHE CBOMCTBA U MPAKTUUYECKOE
pUMEHEHUE cepbl. BoopoaHbIe COEMHEHHS CEPhl — CEPOBOIOPO/I, MOITYUYEHUE,
bu3ndeckue W XUMHYECKHE  CBOWCTBA, (PU3UOJOTHYECKOE  JICHCTBUE,
MOJMCEPOBOIOPOABI, WX  cBoiicTBa.  [Ipoms3BoaHble  cepoBomopona M
MOJIUCEPOBOJIOPOJIOB — CylIbPuabl W mnonaucyiabdunasl. ['maponus cyiabhumaos,
BOCCTAaHOBUTENbHBIE CBOMCTBa cyibhuaoB. Kucnopomcoaepxaniue coeauHEHUS
cepol (IV, VI): ¢pusnueckue u XuMuyeckrue CBOMCTBA, CIIOCOOBI 1a00OPaTOPHOTO H
IPOMBINUIEHHOTO TMony4yeHusi. CepHasg KHUCIIOTa, €€ 3JIEKTPOHHOE CTPOEHUE.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB pa30aBiICHHON U KOHIICHTPUPOBAHHON CEPHOM
KHUCJIOTHI. 3HAYEHUE CEPHON KUCIIOTHI U €€ COJIEN B HAPOJHOM X034icTBe. TexXHuKa
0€301MacHOCTH MpU paboTe C CEPOBOJAOPOIOM, CEPHOM KHUCIOTOM. Mephl mepBoi
MOMOIIM TIPU OTPABIICHUSIX CEPOBOJOPOJIOM, okcusioM cepol (IV), oxorax cepHoit
KHUCJIOTOM.

Tema 4. DieMeHTBI IIaBHOW MOATPYIIIBI V TPYIIIHL.

OOmasi XapakTepucTUKa aTOMOB DJIEMEHTOB: DJIEKTPOHHBIE CTPYKTYPHI,

paauychl aTOMOB, HOHM3AIMOHHBIC TMOTEHIHANIBI, CPOJCTBO K DJIEKTPOHY,
ANEKTPOOTPHULIATENILHOCTh, CTENEHU OKHUCIEeHHs. A30T. A30T B MNPUPOJE.
@u3nuecKue U XMMHUYECKUE CBOMCTBA a30Ta, METOMBI MOJYy4YECHUS, MPUMEHEHUE.
Ammuak. Crioco0bl 1a00paTOPHOTO ¥ IPOMBIIINIEHHOTO MOTy4YeHUs, (GU3UYECKUE U
XUMHUYECKHE CBOMCTBA, (DHU3MOJOTUYECKOE JCHCTBHE aMMHMAKA. Texuuka
0e30MacHOCTH ¥ Mephl MEPBOM MOMOUIH MTpH padoTe ¢ ammuakoM. Cojii aMMOHHS,
uX cBoicTBa. ['MapasuH, TMIAPOKCUIAMIH, a3UI0BOIOPO/I, KX CTPOEHHUE, ITOTyUYEHHE,
XUMHUYECKUE CBOICTBa, MpuMeHeHue. Kuciopojacoaepkaiiye COeIMHEHUs a30Ta
(OKCHIBI, OKCOKHCJIOTBI, COJIM OKCOKHUCIOT), WX (U3HUECKHE, XHUMHUYECKHE
CBOMCTBA, CHOCOOBI MOJMy4YeHUsS. A30THAsl KUCIOTa, SJECKTPOHHOE CTPOCHHE U
reoMeTpusi MoJjiekyibl. CrocoObl MPOMBILIIIEHHOTO U Ja00PaTOPHOTO MOIYUYEHHUSI.
B3aumojeiicTBue KOHIEHTPUPOBAHHOMW U pa30aBIEHHOW a30THOM KHCIJIOTHI C
MeTaJlJlaMd U HEMeTaJlaMH, CJIOKHbIMH BeriecTBamu. [lapckas Boaka. TexHuka
Oe3omacHocTH TIpU paboTe ¢ a30THOM KHCIOTOW. bumosornueckas poib asorta.
[IpoGnema cBsi3pIBaHMsI aTMOC(hEpPHOTO a30Ta. A30THBIE yaoOpeHusi. Kpyrosopot
azota B ipupoae. ®ocdop. Docdop B ipupo/ie, moJydeHue.
Annorporaple  momudpukanuu - gocdopa, wux  cBoiicTtBa. Bomopoa- u
KHCIIOpoJico/iepkamue coenuHenus (pocdopa, HUX KUCIOTHO-OCHOBHASI W
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHAS ~ XapaKTepucTuka. buonorudeckas  poiib
dbochopa. DochopHbie YI0OpEeHMUS.

Tema 5. DneMeHThI TJIaBHOW noarpynisl [V rpynmsl.

OOmasi XapakTepucTUKa AaTOMOB D3JIEMEHTOB: 3JIEKTPOHHBIE CTPYKTYpHI,
paguycbl aTOMOB, HMOHM3alMOHHBIE [MOTEHLMANBI, CPOJACTBO K DJIEKTPOHY,



AIEKTPOOTPULIATENBHOCT, CTENEHU OKHUCICHHUS. YTIEpoA. YTIEpoA B IPUPOIE.
AJIOTpONHBIE BHIOM3MEHEHUS yTiaepojaa: anmas, rpaduT, KapOuH, (ysuiepeHsl,
rpaden, ux uznueckue U XUMHUYECKHEe CBOMCTBa. [IpakTHueckoe MpUMEHEHHE.
Oxcugst yraepoaa (I u IV), dusnueckue u XuMuyeckue CBONCTBA, TPOMBIIIUICHHBIE
U J1abopaTopHble COCOObI MosydeHus, pusuonornueckoe aeicteue CO u Mepsl
MEPBOM MOMOIIM IPU OTPABICHUHM WM. YTOJIbHAs KUCJIOTAa U €€ coiu. buHapHbIe
COEJIMHEHHUS yTiepoa, KapOuabl METAJJIOB, MX o011as xapakrtepuctrka. CUHUIbHAS
KHCIIOTa, nanuabl. Kpemuauit u ero coequnenus. Kpemuuii B mpupoze. CriocoOsl
nosyyeHus: KpemHus. CpoiictBa KpeMHus. Juokcun kpemHus. KpemHueBble
KHCIIOTHL. CUIIMKAThI, paCTBOPUMOE CTEKJIO. VICKycCTBEHHbIE CHIIMKAThI. LlemMeHT.
beron. OnoBo, cBuHeL, HX coenauHEHMs. llolyyeHue mpPOCTBIX BELIECTB,
busznueckue U XuMUyeckue cpoiictBa. OKCUABI U THIPOKCUIBI 0JIOBA, CBUHIIA B
pPa3JIMYHBIX CTENEHAX OKHUCIEHUS, KHCIOTHOOCHOBHBIE U  OKHCIMTEIBHO-
BOCCTAHOBUTEJbHBIE CBOMCTBA. [[puMeHeHre 0710Ba, CBUHIA U UX COCOUHEHUU B
HapOJHOM XO3SIMCTBE.

Tema 6. O0OuMe cBOICTBA METAIIOB.

Mecto MeTalsioB B TEPUOAMYECKOM cucTeMe 3JeMeHTOB. OcoOeHHOCTH
AJIEKTPOHHOTO CTPOECHUS aTOMOB METAUIOB. MeTtammyeckas cBA3b. BakHeuiue
METOJbI MOJYyYEHUs] METAUIOB uU3 pyd. dusznueckue M XUMHUUYECKHE CBOKCTBA
METAJJIOB. DJIEKTPOXUMHUUYECKUN MEXaHU3M B3aMMOJICHCTBUSI METAIJIOB C BOAOU U
BOJHBIMU PAcTBOpPaMHU 3JEKTPOJUTOB. DJIEKTPOXUMUYECKUN Ppsii HANPSHKEHUN
MeTaJI0B. CIUIaBel, HX UCIIOJIB30BAaHUE B HAPOJHOM XO3SMCTBE.

Tema 7. DneMeHTbI I1aBHOM MOATPYMIIEI [ rpynmsbI.

OO61mast xapakTepucTUKa aToMoB ieMeHTOB. [llenoynsie MeTanmibl B mpupo/ie.
Ponb coequHenuil kanusi U HaTpusa B (pusmosiormueckux mnpoieccax. Ilomyuenue
HIEJIOYHBIX METAJUIOB, (PU3UYECKHE CBOMCTBA. XHWMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB U COEAUHEHUN JIEMEHTOB: OKCHJIOB, THIPOKCHIIOB, conell. [Ipumenenune
MICJIOYHBIX METAJIJIOB U UX cosiei. Kanuiineie ynoOpenusi. Mepbl 6€301acHOCTH pu
oOpaIieHnu co MICJIOYHBIMUA METaJUTAMH, CYXUMH IIIeJI0YaMH U UX PacTBOPaMHU.

Tema 8. DiieMeHTHI TIaBHOM noArpymnisl I rpymnmel.

OO01mmast XxapakTEepUCTUKA aTOMOB 3JIeMEHTOB. DU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB. XHMMHUYECKHE CBOWCTBA NPOCTBIX BEIIECTB W  COCIUHEHHM.
3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB OKCUJIOB, TUJIPOKCUJIOB B PALLY
Oepuiunii — panuid. Heraienas u ramenast u3Bectb. JKecTKOCTb BOABI U METO/IBI €€
ycrpaHeHusa. (PU3MOJOTUYECKOE IEUCTBUE COCAMHEHUNM JJIEMEHTOB. TEeXHHKa
0€30MacHOCTU MPU OOPAIICHUH C IIEJIOYHO3EMEIbHBIMU METaIaMH, HeranieHon
U3BECTHIO.

Tema 9. Dnementsl rnaBHoi noarpymisl 111 rpynmsr.



OOmasi  XapakTepuCTUKa aTOMOB  3JieMEeHTOB. bop.  AjuoTporiHbie
BugousMeHeHus.  Dusnueckue, XUMHYECKHE  CBOWCTBA  aMOppHOTrO |
Kpucraumueckoro 6opa. [lomydenne 6opa. bop kak mukposnement. CoenMHEHHUS
6opa. Okcua u ruApokcu 6opa: CTPyKTypa, CBOKCTBa, mpuMeHeHne. OpToOopHas
kucinora. bypa. AmoMuHui. @PU3NYECKHE W XUMHUYECKHE CBOMCTBA MPOCTOIO
BelllecTBa, noiyuyeHue. [IpuMmeHeHue amomMuHug U ero cruiaBoB. [lomydenue u
CBOMCTBAa BaXHEWIIMX COCOUHCHHUMN QIIOMUHHS: OKCHIA, TUIAPOKCUIA, COJIEH;
MPaKTUYECKOE TPUMEHEHUE ITHX COCTUHEHHM.

Tema 10. DnemenTsl mo6ouHoOM noarpymsl VII rpynmsl.

OO6masi XapakTepucTuka aToMoOB dJeMeHTOB. Mapranen. [lpuponnbie
coenuHeHns wmapranua. [lomydenue wapraHna, (U3MYECKME U XHUMHUYECKHE
CBOMCTBa MPOCTOro BemecTsa. [I[pumMeHeHne Maprasia U ero criaBoB. Maprasei
Kak MuKpodseMeHT. CoeauHeHuss mapranua (OKCUIbL, THIPOKCHUIbI, COJIM) B
crenensax okuciaeHus II, IV, VI, VII. 3aBUCHUMOCTb KHCIIOTHO-OCHOBHBLIX H
OKHUCJIMTEIIBHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCHJIOB M THJIPOKCUAOB OT CTEIICHH
OKHUCJIEHMSI aTOMOB Maprasna. IlepmaHranar Kauws, €ro IOJIydeHHE, CBOWCTBA,
Mepbl 0e30MacHOCTH TIpu paboTe ¢ mnepmaHraHatoM kaiausi. CpaBHUTENIbHas
XapaKTEPUCTHKA CBOMCTB AJIIEMEHTOB IJ1aBHOUM M moO0o4yHoi noarpynn VII rpymnisr.

Tema 11. DnemenTsl m0OOYHON NOArpyIITEl VI rpymIibL.

OO01ast xapakTepUCTUKa aTOMOB 3JIeMEHTOB. XpoM. [IpupoHbie coenuHeHus
xpoMa. [lomyuenue xpoma, (U3MUYECKME W XUMUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. [Ipumenenue xpoma u ero cruiaBoB. Coenunenust xpoma (11, 111, VI) —
OKCUJBI, THAPOKCHIBI, COJU: IIOJYyYEHUE U  CBOWCTBA. 3aBHCUMOCTH
KHCJIOTHOOCHOBHBIX W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHJIOB M
TUAPOKCUJIOB OT CTENEHUM OKUCJIEHUS aTOMOB XpOMa. XpOMarbl U JAUXPOMATHI,
YCIOBHSI MX CyLIECTBOBaHUA. KOMIUIEKCHBIE COE€IUMHEHHs Xpoma. TOKCHYHOCTh
coenuHeHnr xpoma. CpaBHUTENbHAS XapaAKTEPUCTUKA CBOKCTB 3JIEMEHTOB TJIABHOM
U 1o6ouHoi noarpynn VI rpynmsl.

Tema 12. DneMeHThl TOOOYHON NOATPYIIIBI | TpyIIIbL.

OOmiass  xapakTepUCTHKAa aTOMOB 2JIeMeHTOB. (CrocoObl  TOIy4YeHHS,
du3znyecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BellecTB. [I[pumeHeHne MeTamios,
00pa30BaHHBIX dJEMEHTaMU MOOOYHON moArpynmbsl | rpynmbsl M UX CIJIABOB.
Baxneiimue coenquHeHUs Menu, cepedpa, 30J70Ta: OKCHJIbI, THIPOKCHJBI, COJIH,
KOMIUJIEKCHbIE ~ coellMHEeHUs.  OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE  CBOMCTBA
COeIMHEeHUN Meau, cepedpa, 3omo0Ta. 3HaueHue noHoB meau (II) u cepedpa (I) B
(hU3MOIOTHYECKUX MPOIEeCCaXx.

Tema 13. DneMenTsl mo6ouHOM noArpyIIbl I rpynmsl.

OOmast xapakTepUCTHKa aTOMOB 3JeMeHTOB. duznmyeckue M XUMHYECKUE
CBOMCTBa MPOCTHIX BellecTB. COCOOBI MOTyYEHUS IUHKA, KaJMHUS, PTYTH.



[IpakTHUYECKOE MPUMEHEHNE METAJIJIOB U UX CIUIABOB, aMAJIbIaMbl METAJIJIOB.

Baxxnelmme coeAMHEHNS IMHKA, KaAMUS, PTYTH: OKCUbI, TUAPOKCUIBI, COJIH,
KOMIUIEKCHbIE ~ coequHEHHs.  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  CBOMCTBA
COCOMHECHUN UWHKA, Kaamusd, pTyTH. DU3HOIOrMYecKoe AEHUCTBUE COCOUHEHUU
IIUHKA, PTYTH U UX coequHeHul. TexHnka 0e30MacHOCTH MpU paboTe CO PTYTHIO U
€€ COCIMHEHUSAMH.

Tema 14. DnemenTsl nobounoit noarpymisl VIII rpynms.

OOmrasi  xapakTepucTHKa dDJEMEHTOB ceMelcTBa  kenesa. JKemeso.
Pacnpoctpanenue B mpupojie, BaxHEUIINEe TPUPOJHBIE COCTMHECHUS, BaXKHEHIITNE
CIUIaBbl JKeje3a: YyryH U CTalb. XHWMHU3M T[IOJYy4YEHUS YyryHa U CTaju.
CpaBHUTENbHASA XapPAKTEPUCTHUKA (DU3UYECKUX W XUMHUUYECKHX CBOMCTB MPOCTHIX
BEILIECTB xKenesa, KoOanbTa, HUKEJIS. Kucnotno-ocHOBHbIE u
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHBIE CBOMCTBA COEIMHEHHUN Keye3a, KoOasbTa,
nukens (11, III). KommiekcHbie coenuHeHus xene3a, koodanbTa, HUKems. Deppartsl,
UX XMMHUYECKHe cBoicTBa. JKene3o, KOOAIbT KAK MUKPOIJIEMEHTHI.

4.3. Jlekuuun

O0beM yacoB

Ouynas | Ou”o3aounas

Ha3zBanue TeMbI ¢hopma ¢dopma /
n/n 3a09HaA

(popma

1 cemecTp

Pazgea 1.Teopernyeckue 0CHOBBI HCOPraHUYECKON XUMUHU

1 | BBenenmue. OcHOBHEBIE MMOHATHUSI XHUMHH.
ATOMHOMOJIEKYJIIPHOE YUYECHHUE. 4
CTexnuoMeTpUIEeCKHUE 3aKOHBI.

Ctpoenue atroma.

Ileproanueckuil 3aKOH U IEPUOAUYECKAsL CUCTEMA
DJIEMEHTOB.

XuMHUECKas CBSI3b U CTpOCHHUC BCUICCTBA

OO6mue 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
pEaKIUi.

PactBopsI.

Teopus 2JIEKTPOITUTUYECKON JUCCOLIUALINU.

Knaccudukanuys, HOMEHKIATypa U TATUYHBIC
CBOMCTBA HEOPTaHWYECKUX COCIUHEHUN

O 0 [N U |~ W |

| O || O [V N B~

OKMCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKIuu.

N
—

Hroro B 1 cemectpe:




2 cemecTp

Pa3zges 2 CBoiicTBa 3J1IEMEHTOB NEPUHOAUIECKON CHCTEMbI M 00pa3yeMbIX
UMM HEOPraHUYECKUX COeTUHEHUil

1 | Bogopon -
2 | DnemenTsl rnaBHoW noarpymms! VII rpymiibr 6
3 | DneMeHTHI M1aBHOM oArpynnsl VI rpynmsl 6
4 | DneMeHThI rI1aBHOM NOArpyNIbl V rpyIbl 6
S | DneMeHThI rmaBHOM noArpynmsl [V rpymnisl 6
6 | OOmue cBOICTBA METAIIJIOB 2
7 | DneMEeHThI TJIaBHOW NOArpyMIbl [ rpyIbL. -
8 | DyeMeHThI rIaBHOW noArpyisl I rpynmsl. 2
9 | OnemenTsl rmaBHOM noarpynmnsl [1I rpymmer. 2
10 | DnemenTtsl nobouHOM oArpynmsl VII rpymnmsl. 2
11 | Dnementsl mobo4HOM oArpynmsl VI rpynmsi. 2
12 | DnemeHTh TOOOYHOM MOATPYNIBI | TpymIIbL. 2
13 | DnemenTsl mo604YHOM noArpynmsl I rpymmbr. 2
14 | DnemenTtsl noboyHoM noarpynns! VIII rpymnimsr. 2
HToro BoO 2 cemecTpe: 40
Hroro: 80

4.4. IllpakTyeckue 3aHATUSA

O0beM yacoB

Ouynas | OyHo3a04yHas

Ha3sBanue TeMbl ¢dopma ¢popma /
n/n 3209HAsA

dbopma

1 cemecTp

Pa3nen 1. Teopernueckne 0CHOBbI HEOPraHUYECKO XUMUH

1 | Beenenwue. OcHOBHBIC TTOHSTHS XUMUH.
ATOMHOMOJIEKYJISIPHOE y4EHHUE. 6
CTeXnoMEeTpUUYECKHIE 3aKOHBI.

Ctpoenue atoma.

[Tepnoauueckuii 3aKOH ¥ IEPUOINYECKAS] CUCTEMA
DIIEMEHTOB.

XuMHUEeCcKas CBSI3b U CTpOCHHUC BCUICCTBA

OO61mre 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMHUYICCKHX
peaKIuu.

PacTtBOpBI.

NN L R WN
I N [N DB

Teopus 3JIEKTPOTUTAYECKON JUCCOLIUALINH.




2 Knaccudukanus, HOMEHKIATypa U TUITUYHBIC 6
CBOMCTBa HEOPTaHUYECKUX COCTUHEHUN

9 | OKUCAUTENBLHO-BOCCTAHOBUTEIIHHBIC PEAKIUU. 6

Hroro B 1 cemectpe: 50

2 cemecTp

Pa3zges 2 CBoiicTBa 3JIEMEHTOB NMEPUOAUIECKON CHCTEMbI U 00pa3yeMbIX

HMH HEOPIraHUICCKHX COoeIMHEHUH

1 | Bogopon 2
2 | DnemenTsl rnaBHOU noarpymmsl VII rpyniibr 6
3 | DneMeHTsl IMIaBHOW noArpymnisl VI rpymmbl 6
4 | DeMeHTHI IITaBHOW MOATPYIIIBL V IPYIIIbI 6
S | DneMeHThI raaBHOW noArpymsl [V rpyribl 6
6 | OOue cBONCTBA METAIIIIOB 2
7 | DneMeHThI TJIaBHOW NOArpymibl [ rpyrs. 2
8 | DyeMeHTsI rIaBHOW noArpymmsl 11 rpynmer. 2
9 | OnemenTsl rmaBHOM noarpynmnsl [1I rpymmer. 2
10 | DnemenTtsl mobouHoOM oArpynmsl VII rpynmsr. 4
11 | Dnementsl mobo4HOM oArpynmsl VI rpynmsi. 4
12 | DnemeHTh TOOOYHOM MOATPYNIHI | TpymIIbL. 2
13 | DnemenTtsl noO04YHOM noArpynmsl I rpymnmsl. 2
14 | DnemenTtsl nobouyHOM noarpynns! VIII rpymnmsl. 4
HToro BO 2 cemecTpe: 50
Hroro: 100

4.5. JlabopaTopHbie padoThlI.

O0BbeM yacoB

13?1 Ha3BaHue Tembl Ounasn 3aounan
dbopma dopma
1 cemectp
Paznen 1 TeopeTuueckne 0OCHOBbI HEOPraHUYECKO XUMHU
1 | Benenue. OcHOBHBIE IIOHATHUSA XUMHH.
ATOMHOMOJIEKYJIApHOE y4yeHue. CTEXMOMETPUUECKUE 8
3aKOHBI.
2 | Crpoenue aroma. -
3 Ileproanueckuil 3aKOH U IEPUOAUYECKAsL CUCTEMA i
DJIEMEHTOB.
4 | XuMuueckast CBs3b U CTPOCHUE BELIECTBA -
5 OO1ue 3aKOHOMEPHOCTU IPOTEKAHUS XUMUYECKUX 10

peaKuui.




6 | PactBOpHI. 10

7 | Teopust PAEKTPOTUTUUECKON TUCCOLUALNU. 10

g Knaccudukanus, HoMeHKIATypa U THTUYHBIC 10
CBOMCTBAa HEOPTaHUYECKUX COCTUHEHUN

9 | OKuCIUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 6

Hroro B 1 cemecTpe: 54

2 cemecTp

Pa3nen 2 CBoiicTBa 371eMEHTOB IePHOAUYECKON CHCTeMbl U 00pa3yeMbIX
MMHU HEOPraHMYeCKUX COeUHEeHUI

1 | Bomopon -
2 | DnemenTsl raaBHOM noArpymnms! VII rpymier 10
3 | DneMeHTsI raaBHOW noArpysl VI rpyrirbl 10
4 | DneMeHThI TJIaBHOW NOATPYNNbl V IpyHIbI 10
5 | DnemenTsl rmaBHOU noArpymmsl [V rpyrirbl 10
6 | OOmue cBOMCTBAa METAJIIOB -
7 | DIeMEHTHI IITaBHOW MOArpyIIsI [ rpyIes. 4
8 | DneMeHThI M1aBHOM noArpynisl I rpymnmsl. 4
9 | DnemenTsl rmaBHoM noarpymnmsl [II rpynmel. 4
10 | DnemenTs! mobouHoM noArpynmsl VII rpynmsr. 8
11 | OnemenTsl MOOOYHON MoArpynIbl VI rpynmsl. 6
12 | DnemeHTsl MOOOYHOU MOATPYyHIbI | rpyNMbL. 6
13 | DnemenTs! mobouyHOM noArpynms I rpymmer. 6
14 | DnemenTsl mobouyHoM noArpynmsl VIII rpymrmsr. 8
Hroro Bo 2 cemecTtpe: 86
Hroro: 140

4.6. CamocTosiTe/IbHAsA padoTa CTYACHTOB

No O6bem yacoB
W/ Ha3Banue TeMbl Bua camocrositeqibHOM padoThl | Ounas | 3aouHast
¢popma | ¢Popma
1 cemecTp
OcBoeHme TeOpeTUYECKOro
Beenenue. OCHOBHBIE MaTepUATA 10 YeGHHKY,
IIOHATHA XUMHH. KOHCIEKTY JIeKUni. Pemenne
1 | AToMHOMONEKYSIpHOE 3a/1a4 U yIPaKHEHUH COrIacHO 18
yueHue. CtexuomeTpuyeckue | “HAMBUIYallbHOMY 3a1aHHIO.
39KOHEL Odopmiienne 1a00paTOpHOTO
KypHaJa.




CrtpoeHue atoma.

OcBoeHure TeoOpeTUIeCcKOoro
MaTepuaia 1o y4eOHUKy,
KOHCIIEKTY JIeKIIUi. Pemenne
3a7a4 U YIIPA)KHEHUH COTJIACHO
UHIUBUAYAIbHOMY 33/1aHUIO.

18

[Teprnonnueckuii 3aKOH U
NEpUOANYECKas CUCTEMA
DJIEMEHTOB.

OcBoeHre TEOPETUUECKOTO
Marepuaa 1o y4eOHuKy,
KOHCIIEKTY JieKuuid. Permenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
WHJIMBUIyAIbHOMY 33JIaHHUIO.

12

XuMu4deckas CBSI3b U
CTPOCHUE BEIECTBA

OcBoeHUE TEOPETUYECKOTO
Marepuaa 1o y4eOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a/1a4 ¥ YNPaKHEHUU COTJIACHO
WHJIMBU1yaIbHOMY 3a/I1aHHUIO.

14

OO61me 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKUX
peaKuuil.

OcBoeHune TeoOpeTUIeCcKoro
MaTepuasa 1o y4eOHuKy,
KOHCIIEKTY JIeKIIUi. Pemenne
3a7a4 U YIIPA)KHEHUH COTJIACHO
UHIUBUAYAIbHOMY 33/1aHUIO.
Odopmienue 1a60paTopHOTO
KypHaJa.

18

PactBopsI.

OcBoeHHE TEOPETUUECKOTO
MaTepuaia 1o y4eOHUKy,
KOHCIIEKTY JIeKIIuil. Pemenne
3a7a4 U YIPa)KHEHUH COTJIACHO
UHIUBUAYATbHOMY 33/1aHHUIO.
Odopmienne 1abopaTopHOTO
KypHaJa.

18

Teopus 2JIEKTPONTUTUYECKON

OcBoecHue TCOPECTUUCCKOTO

18

AUuCConuralmnu.

MarepHaia 1o yueoOHuKy,

3aJa4 ¥ yIpaxHeHUH
COIJIACHO MHJIMBUIAYAIbHOMY
3aganuio. OpopmiieHue
71a00paTOPHOTo KypHaja.

KOHCIIEKTY JieKuui. Pemenue

Knaccudukanus, HomMmeHKIaTypa u

TUTIUYHBIE CBOMCTBA

HEOPTraHUYECKUX COCTMHEHUM

OcBoeHne TeOPETHYECKOTO
MaTepHana 1o yueoOHuky,

3a/1a4 ¥ yNpaKHEHNUN
COIVIaCHO MHAWBUIYaILHOMY
3amannio. OdopmiieHne
71a00paTOPHOTO KypHaa.

KOHCIIEKTY JIeKIIui. Pemenne

14




OKHCINTETFHOBOCCTAHOBUTEILHBIC
PEaKIHH.

OcBoeHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHUKY,
KOHCHEKTY JieKui. Pemenue
3a/1a4 ¥ YIPaXHEHUN
COTJIACHO WH/IUBHIyJIbHOMY
3agannio. OdopmiieHue
1a060paTOPHOTO KypHAJIA.

14

2 cemecTp

Bonopon

OcBoeHME TEOPETUUECKOTO
MaTepuaia 1o y4eOHUKY.

DJIEMEHTBI TJ1aBHOW NOATPYIIIIbI
VII rpymniibl

OcBoeHHE TEOPETUUECKOTO
MaTepHaiia 1o yueOHuKy,
KOHCIEKTY JieKuui. Pemenue
3a/1a4 ¥ ypaKHEHU!
COrJIaCHO MHIUBUAYAIBHOMY
3agannio. OdopmiieHne
1a00paTOPHOTO KypHAa.

18

DJIeMEHTHI II1aBHOW noArpymisl VI
TPYIIIbI

OcBoeHHE TEOPETUYECKOTO
MaTepuania 1o y4eOHuUKY,
KOHCIEKTY JieKkuui. Pemenue
3a/1a4 ¥ ypaKHEHU!
COTJIAaCHO MHIAUBUIYAITEHOMY
3ananuto. OpopmieHue
1a60paTOPHOTO KypHasa.

18

DJIeMEHTHI TJ1aBHOW MOArpyIIibl V
TPYIIIbI

OcBoeHre TeOpeTUIECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY JIeKIIui. Pemenue
3a/1a4 ¥ yNPaKHEHUN
COTJIACHO MH/IMBUIyaJIbHOMY
3amannio. OdopmiieHue
71a00paTOPHOTo XKypHaa.

18

DJIeMEHTHI II1aBHOW noArpymsl [V
IPYIIIbI

OcBoeHne TEOpEeTUYECKOTro
MaTepuania rno y4eOHUKY,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 U YIIPa)KHECHUN
COTJIACHO UHAUBUIYaJIbHOMY
3ananuto. OdopMmieHue
71a060paTOPHOTO KypHAJa.

18

OO01re CBOMCTBA METAILIIOB

OcBoeHne TeOpeTHYECKOro
MaTepuaia 1o y4eOHUKY,
KOHCIIEKTY JICKIIH.
Odopmierne 1abopaTopHOTO
KypHaia




DJIeMEHTHI TJIAaBHOU
MOATPYMIIHI | TPyIIIEL.

OcBoeHUE TEOPETUYECKOTO
MaTepuaia 1no y4eOHuKy,
KOHCIIEKTY JICKIIUH.
Odopmiienne 1ad0paTopHOTO
KypHaa.

16

DIIEMEHTHI IJ1aBHON
noArpyns! 11 rpynmnst.

OcBoeHHEe TEOPETHUECKOT0
MaTepuaia 1o y4eOHUKY,
KOHCIIEKTY JIeKIIUi. Pemenne
3a7a4 U YIIPA)KHEHUH COTJIACHO
UHIUBUAYAIbHOMY 33/1aHUIO.
Odopmienue 1abopaTopHOTO
KypHaJa.

14

DJIEMEHTBI TJIaBHOMN
noarpynmsl 11 rpynmer.

OcBoeHHE TEOPETHUECKOTO
MaTepuaia 1o y4eOHuKy,
KOHCIIEKTY JICKIIUH.
Odopmienue 1a60paTOpHOTO
KypHaja.

14

10

DIJIEMEHTBI noOOYHOM
noArpynmsl VII rpyrmst.

OcBoeHHE TEOPETHUECKOTO
MaTtepuaia 1o y4eOHuKy,
KOHCIIEKTY JieKuui. Pemenue
3a/1a4 ¥ YNPaKHEHUU COTJIACHO
WHJIMBU1yalIbHOMY 3a/1aHHUIO.
Odopmnenue 1abopaTopHOTrO
KypHana.

14

11

DneMeHThI TOOOYHOM
noarpynnsl VI rpynmnsl.

OcBoeHune TeOpeTUYECKOro
MaTepuana 1no yueOHuKy,
KOHCIIEKTY JieKuui. Pemenue
3a/1a4 ¥ yNPaKHEHUW COTIIACHO
WHJIMBU1yaIbHOMY 33/IaHHUIO.
Odopmnenue 1abopaTopHOTro
KypHaa.

14

12

DjieMeHThl TOOOYHOM
MOATPYIIIHI | TpyIIIbL.

OcBoeHre TeoOpeTUIECKOro
MaTepuaia 1o y4eOHUKy,
KOHCIIEKTY JIeKIuil. Pemenne
3a7a4 M YIPa)KHEHUH COTJIACHO
WHIUBUAYATbHOMY 33/1aHUIO.
Odopmierne 1abopaTopHOTO
KypHasa.

14

13

DneMeHThl MOO0YHOMI
noarpyns! 11 rpynmnst.

OcBoeHUE TEOPETUYECKOTO
MaTepuasa 1o y4eOHUKy,
KOHCIIEKTY JieKuui. Pemenue
3a/1a4 ¥ yNPaKHEHUN COTJIACHO
WHJIMBUIyaIbHOMY 33/IaHHUIO.
Odopmiienne 1a00paTOpHOTO
KypHana.

14

14

DIIEeMEHTBI HO00OYHOM

OcBoeHHE TEOPETUUECKOTO

14




noarpynnsl VIII rpymnmst. Marepuaa 1o y4eOHuKy,
KOHCIIEKTY JieKuuid. Permenue

3aj1a4 U YIpaXHEHUH COTIaCHO
WHIUBUYaJIbHOMY 33JaHHUIO.
Odopmuenue 1abopaTopHOTO
KypHaja.

Hroro: 337

4.7. KypcoBblie padoThI
Pa3BuTHE aTOMHO-MOJIEKYJISIPHOTO YYEHHS.
Mertops! onpeneneHus MOJISIPHBIX Macc BEILIECTB.
Pa3ButHe npeacraBiaeHul 0 CTPOCHUHN aToOMa.
CoBpeMEHHBIE TEOPUN KOBAIIEHTHOM CBSI3H.

A

[lepuonnueckuii 3aKOH M NEPUOJUYECKAs CUCTEMAa XUMHUYECKUX DIJIEMEHTOB,

IIEPCIEKTHBBI €€ PACILIUPEHUS.

6. CTpoeHue aTOMHBIX flep. SAepHble peakuud U MPEBpALICHUS XHUMHUYECKUX
DIIEMEHTOB.

7. Peakuuu B pacTBOpax 3JeKTponuToB. [IpumeHeHne peakiuii HFOHHOTO OOMEHa.

*

OKHUCIUTETHHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU UX IPUMEHEHHUE.

9. Knaccudukaiyss HEOpraHMYECKUX BEIIECTB M0 COCTaBY U CTPOCHHMIO.
OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COECTMHEHU.

10.Kom1nekcHbIe COETMHEHUS.

11.Bonopona. bunaphbie coeMHEHHs] BOAOPOA.

12.Bona. [IpoGnema 04nCTKH BOJIBI.

13.CpaBHuTENbHASA XapAKTEPUCTUKA BOJIOPOIHBIX COCIMHEHUS FaJIOT€HOB.

14.CpaBHuTEenbHasE  XapaKTEPUCTUKA  KUCIOPOJCOAEPKAIMMX  COCAMHEHUH
rajior€HoOB.

15. Annotponus 35ieMeHToB VI rpymnmbl.

16.buHapHbIe COEIMHEHUS KUCIOPO/Ia.

17.CpaBHuTenbHas XapaKTEPUCTUKA BOAOPOAHBIX COEIUHEHHU 3JIeMEHTOB VI
IPYIIIIBIL.

18.Cepocoaeprxaliue KucaoThl.

19.Cenen, Ttemnyp, mnononuii, ux coeauHenus 20. Ilpobrema Qukcanuu
aTMOC(EpHOTO a30Ta.

21.BonopoiHble COeMHEHNS a30Ta.

22.Kucnopoacoaepsxariue coeauHeHus Gocdopa. buonorudeckas poas dhochopa.

23.CpaBHUTENBHASA XapaKTepUCTHKAa BOJOPOJACOAEPKAIIMX  COCIUHEHUI
AJIEMEHTOB IVIaBHOM MOATPYIIIBI V TPYIIIIHL.

24.CpaBHUTENBbHASA XapaKTepUCTHKAa KHUCIOPOACOACPKAIINUX COECIUHEHUI

AJIEMEHTOB IVIaBHOM MOATPYIIIBI V TPYIIIIBL.




25.AnnoTponus yrieposa.

26.KapOusl.

277.CpaBHUTENbHAS XapaKTepUCTHKAa BOJOPOJACOAEPKAIINX  COCIUHEHUIN
AJIEMEHTOB TJIaBHOM noArpynmsl [V rpymmsl.

28.CpaBHUTENBHAS XapaKTepUCTHKAa KHUCIOPOACOACPIKAIINX COCTUHEHUIN
AJIEMEHTOB TJIaBHOM nmoArpymnisl [V rpymmsl.

29.XuMusI THEPTHBIX T'a30B.

30.Metamnuueckas cBsa3b. OOI1IME CBOMCTBA METAJUIOB U CIIOCOOBI UX MOTYUYEHUSI.

31.ComnocraBiieHrue CBOMCTB 3JIEMEHTOB IJIaBHOM M MOOOYHOM MOArpymbl [ rpynisl
U UX COCIUHEHUMH.

32.ComocTraBiieHHe CBOWMCTB SJEMEHTOB TIJaBHOM U ToOouHOW moarpynmsl Il
IPYIIIBI U UX COCTMHEHUM.

33.ConocTaBlieHHE XUMUYECKUX CBOICTB aIIOMHHUS C COCEISIMU MO MOATPYIIIE U
OeprILTIHEM.

34.Maprasnely U €ro COEIWHEHUS. XapakTep HU3MEHEHHUS CBOICTB OKCHUIOB H
TUAPOKCUIOB IIPHU MOBBIIICHUU CTEIIEHH OKUCIIEHUS HA PUMEPE MapraHiia.

35.Xpowm u ero coequaenusi. COnocTaBlIEHUE CBOMCTB COEIMHEHUN XpOMA U CEPHI B
BBICIIIEN CTETICHU OKUCJICHUS.

36.XUMuUs MJIATUHOBBIX METAJJIOB.

37.CemeiicTBo kene3za. CXOJICTBO M pa3iMuMe B CBOMCTBaX jkelle3a, KOOabTa,
HUKEJIA U UX COCTUHECHUM.

38.CsoiicTBa 251emMeHTOB f-cemelicTBa. JIaHTaHUIBI U AKTUHU/IEI.

5. Meroau4ueckoe odecrnedeHue, 00pa3oBaTebHbIe TEXHOJIOTHH.

HpeHOI[aBaHI/IG JAUCHUILTIMHBI BEACTCA C IMPHUMCHCHUCM CIICAYIOIMIUX BHIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:

Ilpobnemnoe o00yyeHue: TIOCTAaHOBKA B TIPOIECCE UTEHUS JICKIUI
POOJIEMHBIX BOIIPOCOB M OpraHU3aINsI AKTUBHOM CaMOCTOSATEIHLHOM
ACATCIIBHOCTU CTYACHTOB C IICJIBIO PCHICHHUA PA3JIMYHLBIX 3aJ1a4,

Hccneoosamenvckoe o0bOyyenue: WUCHONAB3YETCS TIPU  TMOJATOTOBKE K
J'Ia60paTOpHI)IM 3aHATHAM W CaMOCTOSATCIIBHOM BBIIOJIHCHUNW WHIAWBHIYAJIbHBIX
3aJIaHUU;

Penpooykmusenoe  obyuenue:  UCHONB3yeTCSl NMpPU  TOATOTOBKE K
J'Ia60paTOpHI)IM 3aHATHAM, KOHCIICKTUPOBAHUHN yqe6H0ro H HAYYHOI'O MaTcpurajia,

Jluanozosoe 0byyerue: IpoBeACHNE TPYNTIOBBIX U PPOHTATIBLHBIX O€cel, B TOM
YUCJIC MW OBPUCTHYCCKUX C HOCJIbKO AKTUBHOTO YCBOCHHUA HOBBIX 3H21HPII>1,
(GbopMyTUPOBaHMS BBIBOJIOB IO PA3IMYHBIM MPOOIEMaM XUMUMU.



Hngpopmayuonnvie MexXHOI02UU. UCII0JIb30BaHKE AIIEKTPOHHBIX
oOpa3oBaTeNbHBIX  PECYypCcOB  —  OJEKTPOHHBIC  YYCOHHMKH, OOydJaroIIue
BU1CO(UITBEMBI, 00pa30BaTEIIbHBIC TTOPTAJIBL.

6. ®OopMBbI KOHTPOJISI OCBOECHHST THCIIUTITHHBI.

Texymas arrecTas CTyJSHTOB MPOWU3BOJUTCS B JUCKPETHBIC BPEMEHHEBIC
WHTEPBAJIBI TIPEToAaBaTesieM B CISAYIOMUX (opmax: TECTHPOBAHKE; BBHITIOJHECHUE
MMMUCBMCHHBIX HWHIAWBUAYAJbHBIX JOMAIIHUX 33JlaHUW; KOHTPOJIbHBIE DPaOOTHI,
3amuTa 1a00paTOpHBIX PadoOT.

[IpoMeXyTOUHBIH KOHTPOJb IO pE3yJIbTaTaM OCBOCHUS JIUCIUTIIAHBI
MPOXOANUT B (popMe MUCHMEHHOTO JK3aMeHa (TECTUPOBAHHE IO TEOPETUUCCKOMY
MaTepHaiy).

CucTtemMa HaKOIICHUs OaJJIOB MO BUIaM paOOT OTpakaeTcs B TaOIUIIE:

Cucrema oueHMBAHUSA Y4eOHBIX JOCTHKEHUH CTYICHTOB O4YHOM
dhopmbI 00yUeHUsT

Bupx yueOHoi1 padoThI KoanuecTBo
0aJ10B

1 cemectp
BrinonHenue u 3ammra 1abopaTopHbIX padboT 20
KoHTposnbHbIe paboThl 20
CamocrosTenbHas paboTa (pelieHre HHIUBUAYaIbHbIX 20
3aJIaHuM )
[TuchbMeHHBIN SK3aMEH (TECTUPOBAHUE IO TEOPETUUECKOMY 40
MaTepHay)
Hroro 3a cemecTp: 100

2 ceMecTp
BrlinonHenue u 3ammra 1abopaTopHbIX padboT 20
KoHTposnbHbIe paboThl 20
CamocrosiTenbHas paboTa (penieHne HHIUBUIYaTbHBIX 20
3aJIaHUi)
[TuchbMeHHBIN SK3aMeH (TECTUPOBAHUE IO TEOPETUUECKOMY 40
MaTepuany)
HToro 3a cemecTtp: 100

HakonureabHas cucremMa oneHuBanud mo 100-0aabH0# mKaJje




YerbipexdaiibHast
cucremMa
OlLleHUBAHMS
IK3aMeHa

1000anabHas
IKaJ1a

BbykBennas mkaJa,
coorBercTBYOmas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3agyera

O1inyHo

90-100

A — OTJIMYHO — TEOPETHYECKOE
coJiepKaHue Kypca OCBOCHO
[MOJIHOCTBIO, O€3 MPoOeoB;
HE00X0IMMBbIEC IPAKTUYECKUE
HaBBIKK pabOThI C OCBOCHHBIM
MaTepHaaoM c(OPMHUPOBAHBI; BCE
MPEyCMOTPEHHBIC IPOrPaAMMOiA
00ydeHusl yueOHbIC 3aJaHHs
BBIITOJHEHBI, KAYECTBO UX
BBITTOJHEHUS OIICHEHO YUCIIOM
0aJJIOB, OJIM3KHUM K
MaKCHMaJIbHOMY

Xopoltiio

83-89

B — oueHb xopomo —
TEOPETHYECKOE COJCPIKAHNE
Kypca OCBOEHO MOJHOCTBIO, Oe3
MpoOeIoB; HEOOXOAUMBIC
MPaKTHYCCKUE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTE€pUaIOM B
OCHOBHOM C()OPMHUPOBAHBI; BCE
Mpe1yCMOTPEHHBIE MPOTpaMMOi
00ydeHusl yueOHbIe 3aJaHus
BBIITOJHEHBI, KAUECTBO
BBITTOJHEHUS

6OJ'II)IHI/IHCTBa 13 HUX OIICHCHO
YHCIIOM 0aIoB, OJIU3KUM K
MaKCI/IMaJ'II)HOMy

Xopomo

75-82

C — xopouIo — TeopeTuYecKoe
cofiep’kaHHue Kypca OCBOECHO
MOJTHOCTBIO; HEKOTOPHIE
NPaKTUYECKUE HAaBBIKH PAOOTHI C
OCBOEHHBIM MaTepHUAIIOM
c(hopMUpPOBaHbI HEIOCTATOYHO;
BCE MPEITyCMOTPEHHBIE
porpamMMoii ooydeHus: yueOHbIe
3aJJaHMS BBITOJIHEHBI, KAYECTBO
BBITOJIHEHUS] HU OJTHOTO M3 HUX
HE OI[CHEHO MUHUMAJIbHBIM
YHCIOM 0aioB, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C
omnokamu

3auteHo




VY 10BIIETBO- PUTEIIBHO

63-74

D — ynoBieTBOpUTENBHO —
TEOPETUYECKOE COJIepKaHne
JTUCIUILINHBI OCBOCHO
YaCTUYHO, HO MPOOEIIBI He
HOCSIT CYILIECTBEHHOTO
Xapakrepa; HE00X0IUMbIe
MPAKTUYECKUE HABBIKU
paboThI C OCBOCHHBIM
MaTepHajIoM B OCHOBHOM
c(hOpMHPOBAHBI,
OOJBIITUHCTBO
IIPEyCMOTPEHHBIX
porpammoit o0y4eHus
y4eOHBIX 3aJaHuI
BBIIIOJIHEHO, HEKOTOPbIE U3
BBIMIOJTHEHHBIX 3a/1aHUH,
CoJIeprKaT OLINOKHU

y,I(OBJ'IeTBOpI/ITCJ'ILHO

50-62

E — nocpexncrBenHo —
TEOPETUYECKOE COACPIKaHNE
Kypca OCBOGHO YaCTHYHO;
HEKOTOPBIC MPAKTUYECCKHE
HaBBIKU pabOTHI HE
c(opMUpOBaHbl, MHOTHE
IPeIyCMOTPEHHBIE
porpamMmoit o0ydeHus
yueOHbIe 3aJaHUs He
BBINOJIHEHBI JINOO Ka4eCTBO
BBITTOJIHEHUS] HEKOTOPBIX U3
HUX OLIEHEHO YHCIIOM OaljioB,
OJM3KUM K MUHUMAJIBHOMY

HeynosnersopurenpHo

2149

FX — HEey10BIETBOPUTENIBHO —
TEOPETHUECKOE COACpIKaHNE
Kypca OCBOE€HO YaCTHYHO;
HEOOXO0IUMBbIC TTPAKTHUECKUE
HABBIKU pa0OTHI HE
c(hopMUPOBaHbI; OOTBIIUHCTBO
MPEeyCMOTPEHHBIX MMPOTPAMMOI
o0OydeHus yueOHBIX 3a/1aHUN HE
BBIIOJIHEHO JIHOO KaYyeCTBO UX
BBIIIOJTHEHUS OLIEHEHO YHCIIOM
0aimIoB, OJU3KHUM K
MUHUMAJITBHOMY; TIPH
JIOTIOTHHUTEIIFHOM
CaMOCTOSTENIbHON paboTe Ha
MaTepHaoM Kypca BO3MOXKHO
MOBEIIICHHE KayecTBa
BBITIOJTHCHUS YUE€OHBIX 3a/IaHUIA

He 3auteno




HeynoBnerBoputenbHO 0-20 F — Hey1OBIETBOPUTEITEHO —
TEOPETUYECKOE COJIep:KaHne
Kypca He OCBOCHO;
HE0OXO0JUMbIE TPAKTHYECKUE
HaBBbIKU pa0bOTHI HE
chopMHpOBAHEI; Bce
BBINOJIHEHHBIE YUeOHBIC
3aJlaHus COJEpIKAT rpyObIe
OLIMOKH, JOTOJTHUTEIbHAS
caMoCTosITelIbHast paboTa Haj
MaTepHajoM Kypca He IPHUBEIET
K KaKOMY-JIH0O0 3HAYNMOMY
MOBBIIIICHUIO Ka4eCTBa
BBITTOJIHEHUS YICOHBIX 3aJaHUN

7. Y4eOHO-MeTOAMYECKOe W TMPOrpaMMHO-UH(POPMALMOHHOE oO0ecreYeHue

TUCHMILTHHBI

a) OcHOBHas JIMTepaTypa

1. I'muaka OOGmmas xumus : YueO. rmoc. 1jis HeXuM. crell. By3oB / ['unka ; [Tox pen.
B.A.PabunoBuua. — 21-e uza.,crepeorurt.. — JI. : Xumus, 1980. — 719 c.

2. Huxomnaes JI. A. Heopranuueckas xumus : [ Yue6. mocoOue AJis Meji. HH-TOB 10
XuM. 1 0noJr. crenl.] / Hukomae JI. A.. — 2-e u3n., nepepa6.. — M : [IpocBenieHue,
1982. — 640 c.: un.

3. Ipaktuxym o Heoprannueckou xumuw / JI.B.babud u np.. — 4-e, nepepad.. — M.
: [IpocBemenue, 1991. — 319 c.

0) JomoaHuTeNnbHAs TUTEpaTypa

1. AxmeroB H. C. OOGmias u Heopranudeckast Xumus : YueO. /it By30B / AXMETOB
H. C.. — U3x. 2 - e, nepepad. u gorm.. — M. : Beicm. mik., 1988. — 640.

2. Vrait f. A. O6mas u HeopraHudeckass XuMusl : Y4ueO. JUIs CTy. BbICII. y4eO.
3aBeqeHuii / Yrait S. A.. — 4-e uzn., crep.. — M. : Beici.mk., 2004. — 527 c.

B) HTepHeT-pecypcesl: 1.

https://biblioclub.ru

2. http://www.xumuk.ru

3. http://www.students.chemport.ru

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

5. http://www .ximicat.com

8. MaTepuajibHO-TeXHHYECKOe o0ecrnevyeHne TUCIUIINHBI
Jna nekyuonHvix 3auamuil: MyJabTUMEIWHAA ayauTopust 457, OCHallleHHAs
MYyJIBTHOOPIOM, CTeHIaMU (TIEpUOaMIEcKasi CHCTeMa, Ta0IUIa PAaCTBOPUMOCTH, PSiTT



HaIpPsDKCHUH METAJIOB), YYEOHO-HATJIAIHBIMU TTOCOOUSIMU: HAOOp Mojened s
MOJCIUPOBAHUS  MOJICKYJ H  KPUCTAUIMYECKHX  PEIIETOK, OOydJaromiue
BUICO(MUITBMBI Ha SJICKTPOHHBIX HOCHUTEIISX.

s nabopamopmeix 3anamuil: nadoparopust 457 (HEOpraHUYECKON XUMHM),
OCHAIllCHHAss Ja0OpaTOPHBIMH  CTOJIAMH, BBITSOKHBIM — ITKaOoM, Ta30BBIMHU
ropejikaMu, TMPOTOYHOW BOJOW, HarpeBaTEIbHBIMH TMPUOOPAMH, BECaMH,
My (EeTbHOH TeYb0, CYIUIBHBIM MKapoM, IeHTpUPYTrol, XUMHUIECKON MOCY 10U U
000pyIOBaHUEM, XUMUIECKIMH pEaKTHBaMHU, HAOOPOM ITPPOBBIX Ta00paTOPHi.

9. JIuct 10N0JIHEHU A M U3MEHEeHU I

Ne JlaTa OcnoBanue| Coaep:kaHue usmMeHeHus / JInma, moATBepKIAONIHE
/11| BHeCCHHUH JONOJTHEHHUS H3MEeHeHHe / JOMoJTHEeHe

u3MeHeHus / 3asenyromuii | Jupexrop /

JAOTOJTHEHUSI kadenpoii JeKaH
(Damunus, (Damunus,
UHUYUATBL, UHUYUATBL,

noonucy) noonucw)







