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1. Heau u 3axa4u y4eOHON TUCIUTIIAHBI

Llenu  u3yyenusi  Oucyunaumvl:  YCBOGHHE  TEOPETHUYECKHX  OCHOB
HEOPraHWYECKOM  XuMHuM;  (QOPMHUpPOBAHUE  CHUCTEMBbl  (DPyHAAMEHTAJIbHBIX
XMMHUYECKUX MOHATHH; N3y4EHHE CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
UMU  COEIMHEHMI, MpUOOpETEHWE HABBIKOB  MPOBEACHUS  XHUMHYECKOTO
IKCIIEPUMEHTA U CIIOCOOHOCTH MPUMEHSITh OCHOBHBIE 3aKOHBI XUMUYECKOW HAYKHU
IIPU AHAIN3€ TOJYYEHHBIX OKCIEPUMEHTAJIBHBIX pPE3YyJbTAaTOB, a TaKXke Ui
pEILICHUs TEOPETUUECKUX U MIPUKIAIHBIX 337a4 B 00J1aCTH HEOPTaHUYECKOU XUMHUH.

3aoauu uzyyerus OUCYUNIUHBL:

— OpnageHre XUMWUYECKOW TEPMHUHOJIOTUEHW, TOHSATUMHBIM  annapaToM
HEOPraHUYE€CKOW XUMUU;

— YcBoeHue 3aKkOHOB,  (QOPMHUPYIOIIMX TEOPETUYECKYID OCHOBY
HEOPraHUYEeCKOW XUMUU;

— 3HAKOMCTBO C BHYTPEHHEHU JIOTUKOM XMUMHYECKON HAYKH, U3YUYEHHUE CBEICHUAN
O CTPOEHHUHU BELIECTBA, CBS3U MEXKAY CTPOCHUEM BELIECTBA U €r0 CBOMCTBAMU;

— YcBO€HHE 3HaHUI 0 HOMEHKJIAaType, KiacCu(UKauu, cnocodax noydeHus U
CBOMCTBaxX HEOPIaHMUYECKUX COCAMHEHUM Pa3INUHBIX KJIACCOB;

— YCBOEHHE 3HAHUM O 3aKOHOMEPHOCTAX MNPOTEKaHUs PEAKUUM pPa3IMYHBIX
TUIIOB MEXAY HEOPraHWYECKUMH COCAUHEHUSMU;

— H3yuenne (akTuueckoro marepuana IO XUMUU  D3JIEMEHTOB U
3aKOHOMEPHOCTEW B M3MEHEHMH CBOWMCTB JIEMEHTOB, 00Pa3yeMbIX UMM MPOCTHIX
BEILIECTB U HEOPTAHUYECKUX COCTUHEHUH, 110 TPYIIIaM U IIEPUOJaM IIEPUOAUIECKON
CUCTEMBI;

— Pa3ButHe yMeHHUI B pELIEHUM XMMUYECKUX 33/1a4;

— OBilafieHue HaBbIKAMH XUMHUYECKOIO SKCIIEPUMEHTA;

— @opMHUpOBaHUE  CIOCOOHOCTH oOpabaTbiBaTh,  AHAJIU3UPOBATH u
IIPE3EHTOBATh PE3YJIBTAThl XMMUYECKOTO IKCIIEPUMEHTA.

2. Mecto nucuuniannbl B ctpykrype OITIOIL.
VYyebnas nucuurmHa «Heoprannyeckas XUMHUsS» BXOIUT B 0a30BYIO YaCTh
JVCLUIUIMH NOJATOTOBKH CTYJEHTOB.
HeobxoaumbIMK yCITOBUSMH AJ11 OCBOCHUS YU€OHOUM AUCIIUTUIMHBI SBIISIFOTCS:
— 3HaHUE B 00beMax ILIKOJBHOTO Kypca XMUMHHM XHMHUYECKOW TEPMHUHOJIOTHH,
HOMEHKJIaTypPbl U CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEUHEHH, OCHOB
aTOMHO-MOJIEKYJISIPHOTO YYE€HHS, TEOPUU CTPOEHHUSI aTOMa, BUIOB XUMHUYECKOUN
CBSA3U, TEOPUU DIIEKTPOJUTUYECKOW AUCCOLMALNM, 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 MaJIbIX MEPHOJIOB, pPEHIaTh JJIEMEHTAPHBIC
pacyeTHBIE 3a/1a4u 110 XUMUU;

— HaBBIKM PaOOTHl ¢ XMMHUYECKHUMHU PEAKTUBAMH, MOCYJOW MU HECIOKHBIM
00oOpyI0BaHUEM.

OcCHOBBIBAaETCS Ha 3HAHUAX W YMEHUAX, CHOPMUPOBAHHBIX B TPOIECCE
H3YyUYeHHUs IpeaMeTa « XuMHUs» B 00111e00pa3oBaTeIbHON MIKOJIE.

SIBasercs OCHOBOM Uil  W3Y4YCHHS CIEAYIOIIUX JIACIMTIINH
«Heoprannueckuii cuHTE3», «AHAIUTHYECKAs XUMHs», «Dusznueckas XUMUS»,
«XuMmuueckasi TexHosorus», «CtpoeHue BemiecTBay, «Meroauka oO0ydeHUs
XUMUN.

3. Ilepeyens mMIaHMpPYyeMbIX Ppe3yJabTATOB O00y4YeHUSI IO
aucuuiuiuie «Heopranuveckass XumMus», COOTHECEHHBIX ¢ MHIAUKATOPAMH
AOCTHKEHHUS KOMIIeTeH U

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

MaTepUajoB

3HaeT:

XUMHUYECKYIO TEPMUHOJIOTHIO;
OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
Y4€HUs, COBPEMEHHbBIE
IIPEJICTaBJICHUSI O CTPOCHUH aTOMa,
CTPOEHUH MOJIEKYJ U XUMUYECKOU
CBSI3M; OCHOBHbBIE
TEPMOJUHAMHYECKHUE U
KMHETUYECKUE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX
peakuyii; OCHOBBI YUYEHHUS O
pacTBopax, CriocoObI BBIPAKCHHUS
KOJIMYECTBEHHOI'0 COCTaBa
pacTBOPOB; OCHOBBI TEOPUU
ANEKTPOJIUTUYECKON
JIMCCOLMALMN; OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTMHEHMUI;
3aKOHOMEPHOCTHU IPOTEKaHUs
peaxiuii HOHHOTO OOMeHa U
OKUCITUTEIbHOBOCCTAHOBUTEIIbHBIX
peaxkiui;

CBOMCTBA DJIEMEHTOB IJIaBHBIX U
TOOOYHBIX




YMm

Bn

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 HaBBbIKAMMU:
BBITNIOJTHEHMS HECTIOKHOTO
XMMHYECKOTO
JKCIIEpUMEHTa U 00padOTKHU
9KCIIEPUMEHTAIIBHBIX
JTaHHBIX;

I0JIb30BAHHUS CIIPABOYHOMN

JIUTEpaTypou

eT:

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

3Ha’KOHOMUKH,

XUMHUYECKYIO
TEPMUHOJIOTHIO; OCHOBBI
ATOMHO-MOJIEKYJISIPHOTO
y4€HHs, COBPEMEHHbBIE




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
CTPOEHHEM BELIECTBA U €TO

Yum CBOMCTBaMM;

— IpEeIBUIETh 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 aHaiIu3a
JUTEPATyPHBIX TaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTATBHBIX U
pacueTHO-TEOPETUICCKUX
paboT XUMUYECKON

HaIpaBJICHHOCTHU

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

\IeeT HaBBIKAMU: BBITTOJHEHUS
HECJI0)KHOTO XUMHYECKOTO
9KCHEpUMEHTa U 00paboTKH
OKCIICPUMCHTAJIbHBIX JaHHBIX;
IIOJIb30BAHMS CIIPABOYHON

JUTEPATYPOU

IpeIMEeTHYI0 00J1acTh
HEOPraHUYECKON XUMUH, €€ POJib B
pa3BUTUU 3HAHUU O IPUPOJIE U

3HaeT: PA3TMYHBIX 001aCTIX SKOHOMHUKH;

XUMHUUYECKYIO0 TEPMUHOJIOTHIO;
OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
Y4Y€HUs, COBPEMEHHbBIE
IIPEICTABIICHNS O CTPOCHHUM aTOMa,
CTPOEHUH MOJIEKYJ U XUMHUYECKON
CBSI3U; OCHOBHbIE
TEPMOAMHAMHUYECKUE U
KMHETUYECKHE 3aKOHOMEPHOCTHU
MPOTEKAHNUS XUMHUYECKUX
peaKIuil; OCHOBBI YUYEHHS O
pacTBopax, CrocoObl BEIPAKEHUS
KOJIMYECTBEHHOT'O COCTaBa
pacTBOPOB; OCHOBBI TEOPUU
INEKTPOIIUTUYECKON
JUCCOLMAIIMU; OCHOBHBIE KJIACCBHI
HEOPraHUYECKUX COEIMHEHNI;
3aKOHOMEPHOCTH NPOTEKaHUS
peakuuii HFOHHOro OOMEHa U
OKHUCJINTEIbHOBOCCTAHOBUTEIBHBIX
peakuuii;







CBOICTBA DJIIEMEHTOB




Bn

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:
YCTaHABJIMBAaTh CBS3b
MEX]ly CTPOCHUEM
BELIECTBA U €T0
CBOMCTBAMM; IPEIBUIETH
CBOMCTBA HEOPraHUYECKUX
COECIMHEHUI Ha OCHOBE
HIOJIO’KEHUS AJIEMEHTOB B
NEPUOANYECKOHN CUCTEME,
IIPUHAUIEKHOCTU
BELIECTB K
COOTBETCTBYIOILIEMY
KJIACCY COECIMHECHUN;
COBepUIaTh LIETTOYKHU
XUMHYECKHX
IIPEBpALCHNN; pelaTh
XUMHUYECKHE 3a]1a4H 110
M3Y4YEHHBIM TEMaM

\IeeT HaBBbIKAMMU:
BBITIOJTHEHUS] HECTIOKHOTO
XUMHYECKOTO
JKCIIEpUMEHTa U 00pabOTKU
9KCIIEPUMEHTAIIBHBIX
JTAaHHBIX;

10JIb30BAHUS

CIIPaBOYHOM JIMTEPATYPOU
er:

MPEIMETHYIO 00JIacTh
HEOPraHMYECKON XMMUH,
€€ poJIb B Pa3BUTUHU
3HAaHUU O MPUPOJE U
pa3nUYHbIX 001ACTIX

3HaykoHOMUKHY;

XUMHUYECKYIO
TEPMUHOJIOTHIO; OCHOBBI
aTOMHO-MOJIEKYJISIPHOTO
y4€HHs1, COBPEMEHHbBIE




OIIK-2. CiocoGeH nMpoBOAUTh
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. PaGoTaer ¢
XUMHYECKHMH BEIIECTBAMH C
COOJTFOICHHEM HOPM TEXHUKH
0e30macHOCTH




4

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
MPEBPAILICHU;

— pelaTh XUMUYECKUeE 3a]]a4H IO
U3yYEeHHBIM TEMaM

Brnaneer naBbikamu:

— BBITIOJTHEHUS HECTIOKHOTO
XUMHYECKOTO IKCIIEPUMEHTa U
00pabOTKH IKCIIEPUMEHTATbHBIX
JTAHHBIX;

— II0JIb30BAHMS CIPABOYHOMN
JUTEPATypOu

4. CrtpykTypa u coaep:KkaHue Y4eOHOM AMCUUIIIMHBI

4.1. O0bem y4eOHOM TUCUMILUIMHBI U BUAbI Y4e0HO padoThl

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 3aHATUSA

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

VMHAUBUyalIbHbIC 3aHATHS, KOHCYJIbTAUU WU

ap.)

CamocrosiTesbHAsE padora CTY/J€HTA, 337

(Bcero 4acoB)

®dopma aTrecTanuu

Ok3aMeH, DK3aMeH




4.2. Conep:xanue pa3aeioB y4eOHOM TUCIUTIHHbBI
Pasznea 1. Teopernyeckne OCHOBbBI HEOPraHUYECKOM XMMUM

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

[IpenMeTt HEOpraHUYECKON XUMUN. MECTO HEOPTaHUYECKON XUMUH B CUCTEME
HayK o0 npupoje. Poiib HEOpraHm4eckor XMMUN B Pa3BUTUN €CTECTBEHHOHAYYHBIX
3HAaHUU U Pa3IUYHBIX 00JacTsaX SKoHOMUKH. Llenu u 3a1aun yueOHOM TUCIUTITHHBI
«Heoprannueckas xumus». [loHsITHE «(XUMUYECKHAN DJIEMEHT», ATOMBI M MOJIEKYJIBI,
UX pasMepel U Maccbl. [IpocTele W CIIOKHBIE BELIECTBA, AJUIOTPOIUSL.
OTHOCHUTENIBHBIE aTOMHBIE M MOJIEKYJSIpHbIE Macchl. KonuuecTBo BemiecTsa.
MosnsipHast Macca U MOJISIpHbIN 00beM. OCHOBHBIE ra30BbI€ 3aKOHBI; 00bEAMHEHHBIIH
ra3oBbIil 3aKOH, 3aKOH ABOTaJipo, 3aKOH IMPOCTBIX OOBEMHBIX OTHOLIECHUW [ 'eii-
JIroccaka, ypaBHeHue MenpaeneeBa-Kianenpona. [lapuuanpsHOe naBieHuE rasa,
3akoH JlanpToHa. OrmpeneneHre MOJSPHBIX Macc BELIECTB B Ta3000pa3HOM
coctossHun. CoJlepKaHUE CTEXMOMETPUYECKUX 3aKOHOB. 3aKOH COXPAHEHMS MACChI
U DHEpruM.  3aKOH IIOCTOSHCTBAa COCTaBa. XHUMHYECKHE (OpMysiabl U HUX
Pa3HOBUJIHOCTH, PACUEThl MO XMUMHYECKUM (PopMysiaM. YpaBHEHHUS XUMUYECKUX
peaKkIui, pacdyeTsl MO0 XMMHUYECKUM YPaBHEHHUSM. 3aKOH KPaTHBIX OTHOLIEHUWHU.
XUMHUUYECKHUI SKBUBAJICHT. 3AKOH YKBUBAJICHTOB.

Tema 2. Ctpoenue aToma.

PanHne Mopenu CTpOEHHs aroMma. OKCIEPUMEHTaIbHOE OOOCHOBAHHE
MpeACTaBICHU 00 aTome, Kak O CJIOXHOM cucteme. Moxenb aroma TomcoHa.
Omnswitel Pesepdopna. [Tnanerapuas (saepHas) mozenb atoma. Hadana kBaHTOBOM
MeXaHUKHU. KopyCKyJIsIpHO-BOJTHOBOW Ayanu3M U3lyuyeHHs. YpaBHeHue [lmanka.
Cnektpnl atoMoB. Teopusi atomMa Bojgopoaa no bopy. KopryckysspHO-BOJIHOBOH
IyaJIn3M 4acTull. Y paBHeHue ne bpousss. MeToabl BOJTHOBOM MEXAHUKHU: PUHLIMIT
HeonpeneneHHoctn [eizenbepra u meron llpenunrepa. BomnoBas (yHkius.
KBanToBO-MexaHnyeckas MoJelb aTroMa BojgopoAa. KBanToBbie yucia. ATOMHbBIE
opOuTanu. DHEPreTUIECKHE YPOBHU (DJIEKTPOHHBIE CJION) U MOAYypOBHU. OCHOBHOE
U BO30YXIEHHOE COCTOSHUE aToMa. MHOTOAJIEKTPOHHBIE aTOMBbI. [IpUHITUTIBI
3aMoJHEHUs1 OpOUTaliel B MHOTO3JIEKTPOHHBIX aTOMax — MPUHIUI HAUMEHBIIETO
3anaca sHepruu, npuHumn [laynu, npasuno I'yaaa. EMKOCTB 371€EKTPOHHBIX YPOBHEU
U TOIYypOBHEH. DNEKTpOHHBbIE (QOpPMYJbl (CUMBOJIMYECKHE M TrpaduyecKue).
ATOMHOE SApO. DJEMEHTapHblE€ 4YacTULbl, HMX OCHOBHBIE XapaKTEPUCTHKHU.
YcToluMBbBIE U HEYCTOMYUBBIE A11pa. S 1epHbIE peakyy.

PannoaktuBHbIN pacnaj suep.



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

OTKpbITHE TEPUOJAMYECKOTO 3aKOHA W MPUHIMI TOCTPOCHUS CHUCTEMBI
anemenToB JI.M.MenpaeneeBbiM. CoBpeMeHHass (OpPMYIUPOBKA MEPUOAUYECKOTO
3akoHa. POpMBI TPE/ICTABIICHUS MEPUOINYECKON CUCTEMBI AJIEMEHTOB (JIJTMHHAS,
NOJIyJJIMHHASL, KOpoTKas). CTpyKTypa NEpUOIUYECKON CHUCTEeMbl — TEpUOJBbI,
rpymIbl, noArpynmsl. du3znyueckas OCHOBA MEPUOJUYECKOr0 3aKOHA. CBSA3b MEXIY
HOMEpAMH TIePUOJia, TPYMIBl M AJICKTPOHHBIM CTpoeHueM atoma. OCoOEHHOCTH
AIEKTPOHHBIX KOH(UTYpAIMi dJIEMEHTOB TJABHBIX M TOOOYHBIX TOATPYIIIL.
OmnpeneneHue 3JIEKTPOHHON KOHPUTYypallMud aToMa MO MOJIOKEHHUIO AJIeMEHTa B
nepuoandeckon cucreme. CBSA3b XMMHUYECKHX CBOWMCTB DJJIEMEHTOB C HX
MOJIOKEHUEM B TMEPUOAMYECKON cucteme. M3MeHeHue BeTu4YrH OpOUTATbHBIX
pagdyCcoB, DSHEPrUil HMOHM3AIMU, CPOACTBA K DJIIEKTPOHY, OTHOCUTEIBHOMN
AIEKTPOOTPULIATEILHOCTH C POCTOM 3apsiioB siaep aroMoB. lleprnoandyHOCTh
W3MEHEHHUSI CBOMCTB JJIEMEHTOB KaK IMPOSABICHUE MEPUOJUYHOCTA H3MEHEHUSA
AJIEKTPOHHBIX KOH(MUTypaluii aTOMOB. 3HAY€HHWE OTKPBITHS IEPUOAUYECKOTO
3aKOHA B pa3BUTHH HAYKHU.

Tema 4. XumMnueckasi CBsI3b U CTPOCHHE BEIIECTBA.

Tumnbl XUMUYECKOW CBSI3U. XapaKTEPUCTUKH CBS3U: JJIMHA, DHEPrus,
MOJISIPHOCTh, HAIIPABIEHHOCTh. METObI ONPENEIEHUs CTPYKTYPhI BELIECTBA.

KoBaneHTHas CBsI3b, KBAHTOBO-MEXaHUYECKHE METO/IbI €€ TOJIKOBAHUS — METO]]
BanieHTHBIX cBsizel (BC) u meron monexynapueix opourtaneit (MO). duznueckas
unes meroaa BC: oOpazoBaHue IBYIIEHTPOBBIX JIBYX3JIEKTPOHHBIX CBSI3€H, MPUHITUTI
MaKCUMAaJIbHOTO TMepeKpbIBaHUs aTOMHbIX opoOutaneir (AQO). JIBa MexaHuszma
oOpa30oBaHUs KOBAJEHTHOW CBSA3M: OOOOIIECTBICHHS] HECIAPEHHBIX 3JIEKTPOHOB
pa3HbBIX aTOMOB U JIOHOPHO-aKLUENTOPHBIA MexaHu3M. (CBONCTBa KOBaJIEHTHOMU
CBSI3U: HACBIIIAEMOCThb, HAIpPABICHHOCTb, MOJAPU3yeMOCTh. KOBaJIEHTHOCTH
atomoB aneMeHToB I, II, III meprnomoB, MakcumMalibHasi KOBaJEHTHOCTh. KpaTHOCTH
CBSI3U, O- U T-CBs3U. ['mOpumuzanuss AO. Tunbsl rubpuan3alui U TEOMETPUS
MOJIEKyJ. Tumbl KPUCTALIMYECKUX PEIIeTOK, O00pa3yeMbIX BeIIECTBAMU C
KOBAJICHTHOM CBS3bI0. BiMsiHME THUNA KPUCTAJUIMYECKOM PEUIETKH Ha CBOWCTBA
BeniecTBa. MoHHas cBsizb. KaTnoHbl 1 aHHOHBI. CBOMCTBA MOHHOM CBsA3U. [ 'paHUIIbI
NPUMEHEHUsI MOHHOM Mozenu. MoHHble KpucTaunueckue peiietkd. CBoHcTBa
BEIIECTB C MIOHHBIM TUIIOM CBsI3U. [lonsipusanus u noasipusyroiee JeiCcTBUE HOHOB.
Mertannuyeckas cBsi3b. OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHUSI aTOMOB JIEMEHTOB,
CITOCOOHBIX K 00pa30BaHUIO METAUTMYECKOM CBs3U. [[IOHSITHS BaJIEHTHOCTD, CTENIEHb
OKHUCIICHUSI, KOOPAUHAIIMOHHOE YUCII0, UX TPAKTOBKA JIJII COETMHEHUH C pa3IuIHbIM
TUNOM CBS3U. BomoponaHas CBsi3b, BHYTPUMOJICKYJSIPHAsE U MEXKMOJICKYISPHAS.
BnusiHne BOJOpPOAHOM CBA3M Ha CBOMCTBAa BELIECTBA. MEXKMOJIEKYISPHbIC
B3aMMO/JICHCTBUSA:



JUCIIEPCUOHHOE, OPUEHTAIMOHHOE, UHIAYKIIHOHHOE.

Tema 5. OO0uIMe 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

TeroBble >PdexTl  XuUMUYECKUX peakuuid. TemnoTel  00pa3oBaHUs
XUMUYECKUX cOeqUHEHUI. CKOPOCTh XUMUYECKOW PEAKIINHU, UCTUHHASA U CPEIHSIS.
[TonsiTue 00 aKTUBHBIX MOJIEKYJIaX M DHEPrUU aKTHBALUMU Mpoiecca. DakTopsl,
BIIUSIIOIINE HA CKOPOCTh XUMUYECKHUX PEAKINIl. 3aBUCUMOCTh CKOPOCTH PEAKLIMH OT
KOHLIEHTpAalMy pearupyolnx BEUIECTB. 3aKOH AeicTByronmx Macc. [Ipumenenue
3aKOHa JIEUCTBYIOLIMUX MACC JJIsI TOMOTE€HHBIX U reTeporeHHbIx cucteM. KonctanTa
CKOPOCTHM pE€aKkiuu. 3aBUCUMOCTb CKOPOCTH PEaKIUuu OT TeMIepaTyphl,
teMmnepaTypHbii  koadduiment, npaBuino Baut-['odda. Karammsz. Baushue
KaTaJu3aTOpOB HA CKOPOCTh peakuuu. Buabsl KaramM3a: TOMOTCHHBIM,
TETEPOTCHHBIN, MMOJOKUTENBHBIM U OTPULIATENbHBIN. VICNONIb30BaHUE KaTain3a B
IPOMBIIUIEHHOCTU. Poylb  KaTaniu3aToOpoB B OMOJIOTMYECKHX  IPOLIECCAX,
0COOCHHOCTH (PepMEHTOB Kak KaTaiu3aropoB. HeoOpatumelie u oOpaTtumeble
XUMHYECKHE peakuu. XHMHUYECKOe paBHOBecue. KOHCTaHTBI XHMHYECKOTO
paBHoBecus. [Ipuanun Jle [arense. CMeleHne XUMHAYECKOIO PABHOBECHUS IIPH
M3MEHEHUH KOHIIEHTPALIMH PEarupyroluX BEIIECTB, IaBJICHUS U TEMIIEPATYpPHI.

Tema 6. PacTBOpBL.

OOmasi XapakTepUCTHUKAa JTUCHEPCHBIX cucTeM. VICTUHHBIE pacTBOPHI,
KOJUIOMHBIE PACTBOPBI, TPyOOIUCIIEPCHBIE CUCTEMBI (CYCIIEH3UU, IMYJIbcHH). Boaa
KaK pacTBOpuTeab. MexaHnusm npoiiecca pactBopeHus. CosibBaTanus (TuapaTaius)
npu pactBopeHuu. Kpucrammormaparsl, THIpaThl U COJBBAThL. PacTBOPUMOCTH
TBEPABIX BEIIECTB B BoJe. HachllleHHbIE, HEHACBIILEHHBIE, I1EPECHIIICHHbBIE
pactBopbl. CriocoObI BhIpaXKEHUSI KOJIMUECTBEHHOTO COCTaBa pacTBOpoB. Maccosas,
MoJIbHasi, 0ObEMHas J0Js1 PACTBOPEHHOro BewlecTBa. MosipHas KOHUEHTpalusl.
MonspHass  KOHUEHTpalusi  3KBUBaJIeHTAa.  MoisuibHOCTE.  Pacuersl  mo
MPUTOTOBJIEHUIO PACTBOPOB PA3IMYHBIX KOHIIEHTpaUUd. MeToIuKa MPUTrOTOBICHHUS
pPacTBOPOB.

Tema 7. Teopus AJIEKTPOIUTUYECKOU AUCCOLIUALINH.

DONEKTPONUTBl U HEANEeKTPOIUThl. (OCHOBHBIE  TIOJNIOKEHHUSI  TEOPUU
NIEKTPOJIUTHYECKON  aucconuanuu. MexaHu3M JMCCOMAalnuy  BEUIECTB  C
pa3IUYHBIM TUIIOM XUMHUYECKOH CBSI3U. POJIb MOJISIPHBIX MOJIEKYJ BOABI B IPOLIECCAX
aucconyanuy. MexaHu3M  TuApaTalid  aHUOHOB M KaThoOHOB. (CTeneHb
ANEKTPOIUTHYECKON Auccounanuu. CunbHble, caadble 3IeKTpouThl. [Ipumenenue
3aKOHA JEMCTBYIONIMX MacC K MPOIECCY AMCCOLUMALMU CIA0BIX 3JEKTPOJIUTOB.
Koncranta guccoumarnuu. @OakTopbl, BIMSIOLME HA KOHCTAHTY M CTENEHb
Jucconyanuu  ciaaboro snekTposnnta. CBA3b MEXIYy KOHCTAHTOM M CTENEHbIO
JUCCOLMAIK, 3aKOH pasz0aBineHus OcTBaipa Al OMHAPHOTO BJIEKTPOJIHTA.
CwMmellieHre paBHOBECHS TUCCOIMAIMU CIA0BIX 3JIEKTPOJIUTOB. 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.

Knaccudukaiys HeEOpraHWYECKMX COCIMHEHHH 10 HOMEHKJIATYpPHBIM
npaBuiam MIOITAK. Knaccudukanus cioXHbIX BelIecTB IO cocTaBy. buHapHbie
COCIVHEHUA: TUIAPUABL, OKCHUJbI, IEPOKCUAbI, TaJOrE€HU[bI, XaJIbKOTCHHU/IBI,
HUTPUIBI, KapOuabl. TpexsneMeHTHble coeauHeHus. Kiaccuduxanus CIOXHBIX
BEIIECTB MO (PYHKIHMOHAIBHBIM mNpu3HakaM. Oxcuael. HomeHknaTypa, cBOMCTBa
OKCHUJOB, cIoco0bI monyueHus. OcHoBanusi. CBOKWCTBA 1 HOMEHKJIATypa OCHOBaHUM.
CrnocoObl  TOJly4eHHs] ~ OCHOBaHUHU. Kucnorsr: OECKUCTIOpOAHBIE U
kucnopojaconepxkamue. Krnaccudukanus kucior. CBoilcTBa W HOMEHKIATypa
KkucioT. O6mue cnocoos! nmoayueHus kuciaot. Coiu: cpeaHue, KUCible, OCHOBHbIE,
CMelIaHHble, ABOMHBIC, okcocosu. CrocoObl monydenus coseil. Homenkmarypa
coyiel. OCHOBHBIM, KUCITOTHBIN U aM(OTEPHBIN TUMN JUCCOLMAIIUU THAPOKCHUIOB.
Kucnotel, ocHoBaHus, aM(pOTEpHbIE€ THUIAPOKCUILI, COJU B CBET€ TEOPUU
AIEKTPOJIUTUUECKON nucconumainuu. Peakiuun nonHoro oomena. HampaBieHHOCTh
OOMEHHBIX pEaKIuii B PacTBOPAX JJIEKTPOJIUTOB. ['Maponu3 coseil, pa3iuyHbIe
CJIy4au TUIpOJIn3a, PEAKLUs CPEbl B BOJHBIX PACTBOPAX TUIPOIU3YIOLINUXCS COJIEH,
KHCJIBIE W OCHOBHBIE COJIM Kak IPOAYKTHl ruaposnsa. Posb ruagposmsa B
XUMHUUYECKUX U Onosiorndeckux mpoiieccax. KommnekcHsie coenuuerusi. OCHOBHbIC
ITOJIOKEHMS] KOOpAMHAMOHHOM Teopuu A. BepHepa. HoMeHKnaTypa KOMIUIIEKCHBIX
COeIMHEHUH. /[rucconnanusi KOMIUIEKCHBIX COCTMHECHUN.

XUMUYECKHE PEAKIMU C Y4YacTHEM KOMIUIEKCHBIX COEIMHEHUH. 3HayeHue
KOMITJIEKCOOOpa30BaHUS B XUMHUH M OWOJIOTHH.

Tema 9. OKMCANTETBHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.

Peakiuu, mnpoucxomsiipue C HM3MEHEHUEM CTENEHU OKHUCICHHUS aTOMOB
anemeHTOB. Kiaccudukanus  OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIUU.
DOneKkTpoHHass Teopusi okucieHus. OkuciuTenu W BoccTaHoBuTenu. lIpaBuna
COCTaBJICHUs YPAaBHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. Merton
AJIEKTPOHHOTO OajaHca W DJJICKTPOHHO-UOHHBIM METOJ. BiusHue cpenpl Ha
MIPOXOXKIEHNUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IMpoueccoB. CranmapTHbIe
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIE MTOTEHIMAJIBI. HanpagnenHocts
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMil B pacTBOpax. IIEKTPOXUMUUECKUN
PSI HAMPSHKEHUN METAIIOB. DJIEKTPOJIM3 PACIIABOB U BOJIHBIX PACTBOPOB KHUCIIOT,
HIEJI0YEH, COJNEH, €T0 MPAKTUIYECKOE TPUMEHEHHUE.



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

Bonopoa, wuzoromnbl Bogopona. OCOOEHHOCTH TMOJOXKEHUS BOAOPOJA B
NEePUOINYECKOM cucTeMe. XapaKTeprucTUKa MOJIEKYJIbI BOAOPO/Ia C IO3UIMH METoa
BaJICHTHBIX cBsizeil. Bogopon B mpupone. IlpombliuieHHble W J1TaOOpaTOpHbBIE
CHOCOOBI TOJIyYeHUs BOJOpPOAA, €ro (U3MYECKHe M XHUMUYECKHE CBOMCTBA.
CoeauHeHus BOAOPOJia ¢ METaUIAMH U HEMETAJUIAMH, UX KHCIOTHOOCHOBHBIE H
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ CBOMCTBA.  [IpumMeHeHue Bojopona B
MPOMBIIIUIEHHOCTH U JIa0opaTopHOM IpakTukyme. [IpaBusna paboTsl ¢ BOJOPOAOM.

Tema 2. DnemenTsl rmaBHou noArpymsl VII rpynier.

OOmasi XapakTepUCTUKA AaTOMOB TaJIOTE€HOB: JJIEKTPOHHBIE CTPYKTYPHI,
paguycbl aTOMOB, HOHHM3ALIMOHHBIE MOTEHIHANbI, CPOJICTBO K JJIEKTPOHY,
AIIEKTPOOTPUIIATENILHOCTh, CTeNeHu okucienus. drop, xmop, Opom, iom —
HaXOXKJEHUE B MPUPOJIE, COCOOBI JIAOOPATOPHOTO M MPOMBIIIJIEHHOTO OJy4YEeHHUS,
dbuznyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB.
B3aumoseiicTBUE TaJIOT€HOB C MPOCTHIMUA U CJIOKHBIMU BEILIECTBAMU, XapaKTep
oOpa3yeMbIX coeauHeHUil. BoJopoaHbple COEIUHEHUS TaJOreHoOB, CIOCOOBI
7a00paTOPHOTO W MPOMBIIUICHHOTO TOJNy4YeHUs, (U3NUECKHE U XUMHYECKUE
CBOICcTBa, nmpuMeHeHue. DTOPOBOAOPOJ, accolMalus MOJEKYJ (TOPOBOAOPOJA.
dTOpoBOIOPOAHAS (TTTABUKOBAS) KUCIOTA U OCOOEHHOCTH €€ XUMHUYECKHX CBOMCTB.
XiopoBojopoaHasi  (CoJisiHas — KUCIOTa), €€ CBOWCTBA M IMPUMEHEHUE.
Kucnopoaconepxamme coeAMHEHUS] TaloreHoB (OKCHABI, OKCOKHUCIOTBI, COJU
OKCOKHUCJIOT, PTOPUJ] KUCIOPO/Ia) — CTPOCHUE MOJIEKYJT, PU3NYECKUE U XUMUUECKHE
CBOMCTBAa, METOAbI MOJNy4YEeHUs, NMpuUMeHeHue. CpaBHUTENbHAS XapaKTEPUCTHUKA
(bU3MYECKUX M XMMHYECKHUX CBOWMCTB MPOCTHIX BEIIECTB M CoeauHEHUM (Qropa,
xjopa, OpoMa, iioma. buosiorudueckas posib rajJoreHoB U UX coenuHeHui. TexHuka
0e30MacHOCTH MpU padoTe C rajoreHaMd UM UX COeAMHEHUsIMU. Mepbl nepBoit
MOMOIIM MPHU OTPABJIECHUU TaJOT€HAMHU U UX COCAUHEHUSIMU, XUMUYECKHX 0KOTax
IJIABUKOBOM U COJISIHOW KHCJIOTOM.

Tema 3. DiieMeHTHI TIaBHOM noArpymns! VI rpynms.

OOmasi XapakTepucTUKa aTOMOB DJIEMEHTOB: DJIEKTPOHHBIC CTPYKTYPHI,
paauychl aTOMOB, HOHM3AlMOHHBIE TMOTEHUHANBI, CPOJCTBO K DJIEKTPOHY,
AJIEKTPOOTPUIIATEIILHOCTh, cTereHn okucienus. Kucmopona. CrnocoOsl mosrydeHus
KHCIIOpOJia, €r0 XMMHYECKHE U (PU3HUECKHE CBOMCTBA. AJUIOTPOINHS KUCIOPOJA.
O30H, ero cBOMCTBA, MOJyuYeHue, oOpazoBaHue B mpupoe. [[puMmenenue kucmopoaa
Y O30HA. 3HAUYEHHE KHCIOpPOJa M 030Ha B mpupoje. BomopoaHble coelUHEHUS
Kkuciopona. Boma m mepokcua BOAOpOAa: COCTaB M 3JIEKTPOHHOE CTPOCHHE HX
MOJEKyJ. Accoluanus MOJEKYJ BOJAbl, AHOMAaduud BOAbl W UX IMOSCHEHUE.
KHCIIOTHO-OCHOBHBIE U OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOJABI U



nepokcuaa Bogoponaa. Cepa. Cepa B npupoje. AJJIOTPONHs cepbl, GU3HUECKHUE
CBOMCTBA ee BaKHEHINUX MoauuKanuid. XMMHUYECKHE CBOMCTBA U MPAKTUUYECKOE
pUMEHEHUE cepbl. BoIopoaHbIe COEMHEHHS CEphl — CEPOBOIOPO/, MOITYUYEHUE,
bu3ndeckue W XUMHYECKHE  CBOWCTBA, (PU3UOJOTHYECKOE  JICHCTBUE,
MOJMCEPOBOIOPOABI, WX  cBoiicTBa.  [Ipoms3BoaHble  cepoBomopona M
MOJIUCEPOBOJIOPOJIOB — CyIbPuabl W Noaucyiabdunabl. ['maponus cyiabhuaos,
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. DyieMeHTBI IIaBHOW MOATPYIIIBI V TPYIIIHL.

OOmasi XapakTepucTUKa aTOMOB DJIEMEHTOB: DJIEKTPOHHBIE CTPYKTYPHI,

paauychl aTOMOB, HOHM3AIMOHHBIC TMOTEHIHANBI, CPOJCTBO K DJIEKTPOHY,
ANEKTPOOTPULIATENILHOCTh, CTENEHU OKHUCIEHHS. A30T. A30T B MNPUPOJE.
@u3NuecKue U XMMHUYECKUE CBOMCTBA a30Ta, METOMABI MOJYy4YECHUS, MPUMEHEHUE.
Ammuak. Crioco6b! 1a60paTOPHOTO ¥ IPOMBIIINICHHOTO MOTy4YeHUs, (GU3UYECKUE U
XUMHUYECKHE CBOMCTBA, (DU3MOJOTHYECKOE JCHCTBHE aMMHMAKA. Texuuka
0e30MacHOCTH ¥ MEphl MEPBOM MOMOIIH MTpH padoTe ¢ ammuakoM. Cojii aMMOHHS,
uX cBoicTBa. ['mapasun, TMIApOKCUIaAMIH, a3UI0BOIOPO/I, KX CTPOEHHUE, ITOTyUYEHHE,
XUMHUYECKUE CBOICTBa, MpuMeHeHue. Kuciopojacoaepxaiiye COeIMHEHUs a30Ta
(OKCHIBI, OKCOKHCJIOTBI, COJIM OKCOKHCIOT), WX (U3HUECKHE, XHUMHUUYECKHE
CBOMCTBA, CHOCOOBI MOJy4YeHUsS. A30THAs KHUCIOTa, JJECKTPOHHOE CTPOCHHE U
reoMeTpusi MoJiekyybl. CocoObl MPOMBILIIIEHHOTO U Ja00PaTOPHOTO MOIYUYEHHUS.
B3aumoeiicTBue KOHIEHTPUPOBAHHOM U pa30aBIEHHONW a30THOM KHCIJIOTHI C
MeTaJlJITaMd U HEMeTaJUlaMH, CJIOKHbIMH BerlecTBamu. [lapckas Boaka. TexHuka
Oe3omacHoCTH TIpU paboTe ¢ a30THOM KHCIOTOW. bumosornueckas poib asorta.
[Ipobnema cBsi3pIBaHMsI aTMOC(hEpHOTO a30Ta. A30THBIE yaoOpeHusi. Kpyrosopot
azota B ipupoae. @ocdop. Docdop B pupoie, NoJydeHue.
Annorponable  momudpukanuu - gocdopa, wux  cBoiictBa. Bomopon- u
KHUCIIOpOJicoiepkamue coenuHennst  (pocdopa, HUX KUCIOTHO-OCHOBHAS W
OKHUCJIMTEIIbHO-BOCCTAHOBUTENbHAS ~ XapaKTepucTuka. buonorudeckas  polib
dbochopa. DochopHbie Y10OpEeHHUS.

Tema 5. DneMeHThI TJIaBHOM noarpynisl [V rpynmsl.

OOmmasi XapakTepucTUKa aTOMOB D3JIEMEHTOB: 3JIEKTPOHHBIE CTPYKTYpHI,
paguycbl aTOMOB, HMOHM3AaLMOHHBIE MOTEHLHANBI, 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
Pa3JIMYHBIX CTENEHAX OKHUCIEHUS, KHCIOTHOOCHOBHBIE U  OKHCIMTEIBHO-
BOCCTAHOBUTEJbHBIE CBOMCTBA. [[puMeHeHre 0710Ba, CBUHIA U UX COCOUHEHUU B
HapOJHOM XO3SIMCTBE.

Tema 6. O0OuMe cBOIICTBA METAIIOB.

Mecto MeTalsioB B TEPUOAMYECKOM cucTeMe 3JeMeHTOB. OcoOeHHOCTH
AJIEKTPOHHOTO CTPOECHUS aTOMOB METaIOB. MeTtammyeckas cBA3b. BakHeuine
METOJBI MOJYy4YEHUs] METAUIOB uU3 pya. dusznueckue M XUMHUUYECKHE CBOKCTBA
METAJJIOB. DJIEKTPOXUMHUUYECKUN MEXaHU3M B3aMMOJICHCTBUSI METAIJIOB C BOAOU U
BOJHBIMU PAcTBOpPaMU 3JEKTPOJMUTOB. DJIEKTPOXUMUYECKUN Ppsii HANPSHKEHUN
MeTaJ10B. CIUIaBel, UX UCIIOJIB30BAaHUE B HAPOJHOM XO3SMCTBE.

Tema 7. DneMeHTbI I1aBHOM MOATPYMIIbI [ rpynmsbI.

OO01mmast xapakTepucTUKa aToMoB ieMeHTOB. Lllenouynsie MeTanisl B mpupo/ie.
Ponb coequnenuil kanust U HaTpusa B (pusmosiormueckux mnpoieccax. Ilomyuenue
HIEJIOYHBIX METAJUIOB, (PU3UYECKHE CBOMCTBA. XHWMHUYECKHE CBOMCTBA MPOCTBIX
BEILIECTB M COEAUHEHUN JIEMEHTOB: OKCHJIOB, THIPOKCHIIOB, conell. [Ipumenenue
ICJIOYHBIX METAJIJIOB U UX cosiei. Kanuiineie yaoOpenusi. Mepbl 6€301acHOCTH pU
oOpaIieHnu co MICJIOYHBIMUA METAJUIAMH, CYXUMH IIeJI0YaMH U UX PacTBOPaMHU.

Tema 8. DiieMeHTHI TIaBHOM noArpymisl Il rpymnimel.

OO01mmast XapaKTEepUCTUKA aTOMOB 3JIeMEHTOB. DU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB. XHMMHUYECKHE CBOWCTBA NPOCTHIX BEIIECTB W  COCIUHEHHM.
3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBONCTB OKCUJIOB, TUJIPOKCUJIOB B PALLY
Oepusunii — panuid. Heraienas u ramenast u3Bectb. JKecTKOCTb BOABI U METO/IBI €€
ycrpaHeHusa. (PU3MOJOTMYECKOE IEUCTBUE COCAMHEHUNM DJJIEMEHTOB. TEeXHHKa
0€30MacHOCTH MPU OOPAICHUH C IIEJIOYHO3EMEIbHBIMU METa/IaMH, 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 mo6ouHOM oarpymsl VII rpynmsl.

OOmasi XapakTepucTuka aToMoOB »dJeMeHTOB. Mapranen. [lpuponnbie
coenuHeHns wmapranua. [lomydenue wapraHna, (U3MYECKME W XHUMHUYECKHE
CBOICTBa MPOCTOro BemecTsa. [I[pumMeHeHne Maprasia U ero criaBoB. Maprasei
KaKk MuKpodseMeHT. CoeauHeHuss Mmapranua (OKCUIbL, THIPOKCHUIBI, COJIM) B
crenesax okuciaenus II, IV, VI, VII. 3aBHCHUMOCTb KHCIIOTHO-OCHOBHBLIX H
OKHCJIUTEIIBHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCHJIOB Y THJIPOKCUAOB OT CTEIICHH
OKHUCJIEHMSI aTOMOB Maprasna. IlepmaHranar kauws, €ro IOJIydeHHE, CBOWCTBA,
Mepbl 0e30MacHOCTH TIpu paboTe ¢ mnepmaHraHatoM kaiaus. CpaBHUTENIbHas
XapaKTEPUCTHKA CBOMCTB AJIEMEHTOB IJ1aBHOUM M moO0ouHo# noarpynn VII rpymnisr.

Tewma 11. DnemenTsl m06OUHOM OArpyIITbl VI rpymibl.

OO01ast xapakTepUCTUKa aTOMOB 3JIeMEHTOB. XpoM. [IpupoaHbie coenuHeHus
xpoMa. [lomyuenue xpoma, (uU3MUECKHE W XUMUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. [Ipumenenue xpoma u ero crutaBoB. Coenunenust xpoma (11, 111, VI) —
OKCUJBI, THAPOKCHIBI, COJU: IIOJYyYEHUE U  CBOWCTBA. 3aBHCUMOCTH
KHCJIIOTHOOCHOBHBIX W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHJIOB M
THUAPOKCUJIOB OT CTENEHU OKHUCJIEHUS aTOMOB XpOMa. XpoMarbl U JUXPOMATHI,
YCIOBHSI MX CyLIECTBOBaHUA. KOMIUIEKCHBIE COE€IMHEHHs Xpoma. TOKCHYHOCTh
coenuHeHnr xpoma. CpaBHUTENbHAS XapaAKTEPUCTUKA CBOKCTB 3JIEMEHTOB TJIABHOM
U 1o6ouHoit noarpynn VI rpynmsl.

Tema 12. DneMeHThl MOOOYHON NOATPYIIIBI | TpyIIIbL.

OOmiass  xapakTepUCTHKAa AaTOMOB 2JIeMeHTOB. (CrocoObl  TOIy4YeHHs,
duznyecKkue 1 XUMUYECKHE CBOMCTBA MPOCTHIX BellecTB. [I[pumeHeHne MeTatios,
00pa30BaHHBIX dJEMEHTaMU MOOOYHON moArpynmbsl | rpynmbsl M UX CIJIABOB.
Baxneiimume coenuHeHus Menu, cepeOpa, 30J70Ta: OKCHJIbI, THIPOKCHJBI, COJIH,
KOMILJIEKCHbIE ~ coelluHEeHUs.  OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE  CBOMCTBA
COeIMHEeHUN Meau, cepedpa, 3oy0Ta. 3HaueHue nonoB meau (II) u cepedpa (I) B
(hU3MOIOTHYECKUX MPOIECCaXx.

Tema 13. DneMenTsl mobouHOM noArpyIIb I rpynms!.

OO6mast xapakTepuUCTHKa aTOMOB 3JeMeHTOB. duznmyeckne M XUMHUYECKUE
CBOMCTBA MPOCTHIX BeliecTB. COCOOBI MOTyYEHUS IUHKA, KaJAMHUS, PTYTH.



[IpakTHUYECKOE MPUMEHEHNE METAJIJIOB U UX CIUIABOB, aMAJIbIaMbl METAJIJIOB.

Baxnelmme coeAMHEHNS IMHKA, KaJAMUS, PTYTH: OKCUbI, TUAPOKCUIBI, COJIH,
KOMIUIEKCHbIE ~ coequHEHHs.  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  CBOMCTBA
COCOMHECHUN UWHKA, Kaamusd, pTyTH. DU3HOIIOrMYecKOe NEHUCTBUE COCOUHEHUU
IIMHKA, PTYTH U UX coequHeHul. TexHnka 0e30MacHOCTH MpU paboTe CO PTYTHIO U
€€ COCIMHEHUSAMH.

Tema 14. DnemenTsl nodounoit noarpymisl VIII rpynms.

OOmrast  xapakTepucTHKa DJEMEHTOB ceMelcTBa  kenesa. JKemeso.
Pacnpoctpanenue B mpupojie, BaxHEUIINE TPUPOIHBIE COCTMHECHUS, BaXKHEHIITNE
CIUIaBbl JKeje3a: 4YyryH W CTallb. XHMHU3M I[IOJy4Y€HUS YyryHa U CTaju.
CpaBHUTENbHASA XapPAKTEPUCTUKA (DU3UYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX
BEILIECTB xKenesa, KoOanbTa, HUKEJIS. Kucnotno-ocHOBHbIE u
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHBIE CBOMCTBA COEIMHEHHMH Keye3a, KoOasbTa,
Hukens (11, III). KommiekcHbie coenuHeHus xene3a, koodanbTa, HUKeNs1. Deppartsl,
UX XMMUYECKHe cBoicTBa. JKene3o, KOOAIbT KAaK MUKPOIJIEMEHTHI.

4.3. Jlekuuun

O0beM yacoB

Ouynas | Ou”o3aounas

Ha3zBanue TeMbI ¢hopma ¢dopma /
n/n 3a09HasA

(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.

EEE VS B N \S)

XuMHUECKas CBSI3b U CTpOCHHUC BCUICCTBA

OO6mue 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
pEaKIUi.

PactBopsI.

Teopus 2JIEKTPOITUTUYECKON JUCCOLIUALINU.

Knaccudukanuys, HOMEHKIATypa U TATUYHBIC
CBOMCTBA HEOPTaHWYECKUX COCIUHEHUN

| O |0 &N (N N

O| &0 ||| WD

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 rmaBHOU noAarpymnms! VII rpymier 6
3 | DneMeHTsI rIaBHOM noArpysl VI rpyribl 6
4 | DneMeHThI rI1aBHOM NOArpyNIbl V rpyIbl 6
5 | DnemeHTHI raBHOM noArpynnsl IV rpymnimsl 6
6 | OOmue cBOicTBa METAJJIOB 2
7 | DeMeHThI TMIaBHOW MOArpyMIbl [ rpyIibL. -
8 | DyeMeHThI rIaBHOW noArpyisl I rpynmsl. 2
9 | DnemenTsl rmaBHOM noarpymnms! [1I rpynmer. 2
10 | DnemenTtsl nobouHoM moarpynmnsl VII rpynmsl. 2
11 | Dnementsl noOo4YHOU noArpymMbl VI rpynmsi. 2
12 | DneMeHTbl TOOOYHON MOATPYIIIHI [ rpyIIbL. 2
13 | DneMenThl MOOOYHOM TToArpybI I rpymbL. 2
14 | DnemenTtsl nobouHoi noarpymnms! VI rpynmsl. 2
Hroro Bo 2 cemectpe: 40
Hroro: 80

4.4. llpakTyecKkue 3aHATUSA

O0beM yacoB
Oynasn | OyHo3a04HAasA
li\f; Ha3zBanue TeMbl ¢opma ;l::)?lﬁ: ;
dopma
1 cemecTp
Pa3nen 1. Teopernueckne 0CHOBbI HEOPraHUYECKO XUMUH
1 | Beenenue. OcHoBHBIE MTOHSITHSA XUMHH.
ATOMHOMOJIEKYJISIPHOE YUEHHE. 6
CTexnoMeTpUUECKHUE 3aKOHBI.
2 | Ctpoenue aToma. 4
3 [Tepnoauueckuii 3aKOH ¥ IEPUOINYECKAS] CUCTEMA )
2JIEMEHTOB.
4 | XuMH4eckas CBsI3b U CTPOCHHE BEIIECTBA 6
OO61mre 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMHUYICCKHX 6
peaKIuu.
6 | PacTtBOpHI. 6
7 | Teopust 37IEKTPOIUTAYECKON TUCCOLUALIUN. 8




2 Knaccudukanus, HOMEHKIATypa U TUITUYHBIC 6
CBOMCTBa HEOPTaHUYECKUX COCTUHEHUN

9 | OKUCIUTENHLHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU. 6

Hroro B 1 cemectpe: 50

2 cemecTp

Pa3zges 2 CBoiicTBa 3JIEMEHTOB NMEPUOAUIECKON CHCTEMbI U 00pa3yeMbIX

HMH HEOPIraHUICCKHX COoeIMHEHUH

1 | Bogopon 2
2 | DnemenTsl rmaBHOU noArpymnms! VII rpymiibt 6
3 | OnemenTsl raBHOM noArpynnsl VI rpynmsl 6
4 | DyeMeHTHI IITaBHOW MOATPYIIIBL V IPYIIIbI 6
S | DneMeHTsI r1aBHOM oArpynmsl [V rpynimsl 6
6 | OOue cBONCTBA METAIIIIOB 2
7 | DneMeHThI TMIaBHOWM MOArpyMIbl [ rpyIIbL. 2
8 | DimeMeHTsI rIaBHOW noArpymmsl 11 rpynmer. 2
9 | DnemenTsl rmaBHOM noarpymnms! [1I rpynmer. 2
10 | DnemenTtsl nodouHoM oarpymnmsl VII rpymibr. 4
11 | DnemenTtsl noOo4YHOU noArpymmbl VI rpynmsi. 4
12 | DneMeHThl TOOOYHON MOATPYIIHI [ rpyIIbL. 2
13 | DnemenThl NoOOUYHOM oArpymnsl I rpynmel. 2
14 | DnemenTtsl nodouHoi noarpynms! VIII rpynmsl. 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 | Beenenue. OcHOBHBIE IIOHATHUSA XUMHH.
ATOMHOMOJIEKYJIApHOE y4yeHue. CTEXMOMETPUUECKUE 8
3aKOHBI.
2 | Ctpoenue aToma. -
3 Ileproanueckuil 3aKOH U IEPUOAUYECKAsL CUCTEMA i
DJIEMEHTOB.
4 | XuMuueckast CBsA3b U CTPOCHHUE BELIECTBA -
5 OO1ue 3aKOHOMEPHOCTU IPOTEKAHUS XUMUYECKUX 10

peaKuui.




6 | PactBOpHI. 10

7 | Teopust 3NEKTPOIUTHIECKON TUCCOLUALNU. 10

2 Knaccudukanus, HoMeHKIATypa U THTUYHBIC 10
CBOMCTBAa HEOPTaHUYECKUX COCTUHEHUN

9 | OKUCAUTENBLHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU. 6

Hroro B 1 cemectpe: 54

2 cemecTp

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

1 | Bomopon -
2 | DnemenTsl raaBHOU noarpymnms! VII rpymisr 10
3 | DneMeHTsI riaaBHOU noArpysl VI rpyribl 10
4 | DnemMeHThI TJIaBHOW NOATPpYNIbl V IpyHIbI 10
5 | DneMeHTsI rIaBHOU noArpyisl [V rpyrirbl 10
6 | OOmue cBOMCTBAa METAJIIOB -
7 | DeMeHTHI II1aBHOW MOArpyIIb! | rpynmel. 4
8 | DneMeHTHI M1aBHOM noArpynisl Il rpymnsL. 4
9 | DnemenTsl rnaBHoOM noArpymisl [ rpynms. 4
10 | DnemenTtsl mobouHoOM noArpynmsl VII rpynmsr. 8
11 | Dnementsl nobo4yHOM noArpynnsl VI rpynmsi. 6
12 | DnemeHTsl TOOOYHOU MOATPYNIHBI | rpynmbL. 6
13 | DnemenTsl mo6o4HOM oArpynms I rpymmer. 6
14 | DnemenTtsl nobouHoM noarpynmsl VIII rpymmsr. 8
HToro BO 2 cemecTpe: 86
Hroro: 140

4.6. CamocTosiTe/iIbHAs 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 | AToMHOMOJIEKYJISIPHOE 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.
Odopmienne 1abopaTopHOTO
KypHaia




DJIeMEHTHI TJIAaBHOU
MOATPYMIIHI | TPyIIIEL.

OcBoeHUE TEOPETUYECKOTO
MaTepuaia 1no y4eOHuKy,
KOHCIIEKTY JICKIIUH.
Odopmienne 1a00paTopHOTO
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 1ab0paTopHOTO
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
Pa3BuTHrEe aTOMHO-MOJIEKYJISIPHOTO YUEHHS.
Mertons! onpeneneHus MOJISIPHBIX Macc BEILIECTB.
Pa3ButHe npeacTaBiaeHu 0 CTPOCHUM aToMa.
CoBpeMEHHBIE TEOPUN KOBAIEHTHOM CBSI3H.

N

[lepuoguyeckuil 3aKOH M TMEPUOAMYECKAs CUCTEMa XUMHUUYECKUX 3JIEMEHTOB,

MEPCIIEKTUBBI €€ PACIIUPEHUS.

6. CTtpoeHue aTOMHBIX sliep. SlnepHble peakluu U MPEBPAIICHUS XUMHUYECKUX
JJIEMEHTOB.

7. Peaxuuu B pacTBOpax 3eKTpoiauToB. [I[puMeHeHue peakiiuii HOHHOTO OOMEHa.

8. OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU UX IPUMEHEHUE.

9. Knaccudukauus HEOpraHM4eCKUX BEIIECTB [0 COCTABY U CTPOEHUIO.
OCHOBHBIE KJ1aCChl HEOPTAaHUYECKUX COECTMHEHU.

10.KommnekcHbIEe COeTMHEHNS.

11.Bonopox. bunapHbie coeguHEHUs] BOIOPOA.

12.Bona. IIpobGiaeMa 0YMCTKH BOJIBI.

13.CpaBHUTENBHAS XapaKTEPUCTHKA BOJIOPOJIHBIX COCTMHEHUS FaJIOT€HOB.

14.CpaBHUTENbHAS  XAPAKTEPUCTUKA  KUCJIOPOACOAEPIKAIIUX  COCIUHEHUI
rajior€HoOB.

15.Annotponus 3nemMeHToB VI rpymibi.

16.bruHapHbIe COEUHEHUS KUCIOPO/Ia.

17.CpaBHUTENbHAS XAPAKTEPUCTHUKA BOJOPOJHBIX COEAMHEHUN 3JIeMEHTOB VI
IPYIIIIBIL.

18.Cepocoaepxaiiue KucaoThl.

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

21.BoaopoiHble COeAMHEHUS a30Ta.

22.Kucnopoacoaepxaiue coeaunenus pocdopa. buonornueckas posb pocdopa.

23.CpaBHuTenbHas XapaKTEPUCTHKA BOJAOPOJICOACPKAIIMX  COCAMHEHHM
AJIEMEHTOB IVIABHOM MOATPYIIIBI V TPYIIIIHL.

24.CpaBHuTENbHAS XapaKTEPUCTUKA KUCIOPOACOJAEPKAIIUX COCAMHEHHM

AJIEMEHTOB IVIaBHOM MOATPYIIIBI V TPYIIIIHL.




25.AnnoTtponud yriaepoja.

26.KapOusl.

27.CpaBHUTENBHAS XapaKTepUCTHKAa BOJOPOJACOAEPKAIINX  COCIUHEHUIN
AJIEMEHTOB TJIaBHOM noArpymnisl [V rpymimsl.

28.CpaBHuTenpHas XapaKTepUCTHKAa KHUCIOPOACOACPIKAIINX COCTUHEHUIN
AJIEMEHTOB TJIaBHOM noArpymnisl [V rpynmsl.

29.XuMUsI THEPTHBIX Ta30B.

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

31.ComnocrapiieHrue CBOMCTB 3JIEMEHTOB IJIaBHOM M MOOOYHOM MOATrpyMIib | rpynisl
U UX COECIUHEHUMH.

32.ComocraBiieHUe CBOMCTB SJEMEHTOB TIJaBHOM U ToOouHOW moarpynmsl Il
IPYIIIBI U UX COCTMHEHUM.

33.ConocTaBlieHHE XUMUYECKUX CBOMCTB aIIOMHHUS C COCEISIMU MO MOATPYIIIE U
OeprILIHEM.

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

35.Xpowm u ero coequaenusi. COnocTaBI€HUE CBOMCTB COEIMHEHUN XpOMA U CEPHI B
BBICIIIEN CTETICHU OKUCJICHUS.

36.XUMuUs MJIATUHOBBIX METAJJIOB.

37.CemeiicTBo xkene3za. CXOJICTBO M pa3iMuMe B CBOMCTBAX jkelle3a, KOOabTa,
HUKEJIA U UX COCTUHECHUM.

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

5. Metoanueckoe odecneyenne, 00pa3oBaresibHbIe TEXHOJIOTHH.

HpenonaBaHI/Ie JAUCHUIIIMHBI BEACTCA C IMPHUMCHCHUCM CIICAYIOIIUX BHIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:

IIpobnemnoe o00yyeHue: TIOCTAaHOBKA B TPOIECCE UTEHUS JICKIUI
MPOOJIEMHBIX BOIIPOCOB U OpraHU3aINsI AKTUBHOM CaMOCTOSATEIHLHOM
ACATCIIBHOCTU CTYACHTOB C IICJIBIO PCHICHHWA PA3JIMYHLBIX 3aJ1a4,

Hccneoosamenvckoe o0bOyyenue: WUCHOIB3YETCS TIPU  TMOJATOTOBKE K
J'Ia60paTOpHI>IM 3aHATHAM W CaMOCTOSATCIIBHOM BBIIIOJIHCHUNW WHIAWBHUIYAJIbHBIX
3aJIaHUU;

Penpooykmusnoe  obyuenue:  UCHOJB3yeTCSI NpU  TOATOTOBKE K
J'Ia60paTOpHI>IM 3aHATHAM, KOHCIICKTUPOBAHUHN yqe6H0ro H HAYYHOI'O MaTcpurajia,

Jluanozosoe 0b6yyerue: IpoBEACHUE TPYITIOBBIX U PPOHTATIBLHBIX O€cel, B TOM
YUCJIC MW OBPUCTHYCCKUX C HCJIbKO AKTUBHOTO YCBOCHHUA HOBBIX 3H21HPII>1,
(GbopMyTUPOBaHMS BBIBOJIOB TI0 PA3IMYHBIM MPOOJIEMaM XUMUMU.



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

6. ®OpMBbI KOHTPOJISI OCBOECHHST THCIIUTITHHBI.

Texymas arrecTays CTyJICHTOB MPOW3BOJUTCS B JUCKPETHBIC BPEMEHHEIC
WHTEPBAJIBI TIPEToAaBaTesieM B CISAYIOMUX (opMax: TECTHPOBAHKE; BBHITIOJHEHUE
MMMCBMEHHBIX HWHAWBUAYAJbHBIX JOMAIHUX 33JlaHUW; KOHTPOJIbHBIE DPaOOTHI,
3amuTa 1a00paToOpHBIX PadoOT.

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

CucTteMa HaKOIICHUs OaJJIOB MO BUIaM paOOT OTpa)kaeTcs B TaOIUIIE:

CucremMa oueHMBAHUA Y4eOHBIX JOCTHKEHUH CTYICHTOB O4YHOM
dhopmbI 00yueHUsI

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)
Hroro 3a cemectp: 100

HaxkonureabHas cucrema oneHuBanud mo 100-0aibH0M KaJje




YerbipexdaiibHast
cucremMa
OlLleHUBAHMS
IK3aMeHa

1000anabHas
IKaJ1a

BbykBennas mkaJa,
coorBercTBYromas 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 — o4ueHb 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 — TeopeTudecKoe
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- PUTEIBHO

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 — nocpencTBeHHO —
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 MUHUMAJILHOMY

HeynosnersopurenpHo

21-49

FX — Hey10BIETBOPUTEIBHO —
TEOPETHUECKOE COACpIKaHNE
Kypca OCBOE€HO YaCTHYHO;
HEOOXO0IUMBbIC TTPAKTHUECKUE
HABBIKU pa0OTHI HE
c(hopMUPOBaHbI; OOTBIIUHCTBO
MPEeAYCMOTPEHHBIX TPOTrPAMMO
o0OydeHus yueOHBIX 3a/1aHUN HE
BBIIOJIHEHO JIHOO KaYyeCTBO UX
BBIIIOJTHEHUS OLIEHEHO YHCIIOM
0aimIoB, OJU3KHUM K
MUHUMAJIBHOMY; TIPH
JIOTIOTHHUTEIIFHOM
CaMOCTOSTENIbHON paboTe Ha
MaTepHaoM Kypca BO3MOXKHO
MOBEIIICHHE KayecTBa
BBITIOJTHCHUS YUE€OHBIX 3a/IaHUIA

He 3auteno




HeynoBsnerBopurenbHO 0-20 F — Hey10BIETBOPUTEIBHO —
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-JTH0O0 3HAUNMOMY
MOBBIIIICHUIO Ka4eCTBa
BBITTOJIHEHUS YICOHBIX 3aJaHUN

7. YuyeOHO-MeTOAMYECKOEe W NPOrpaMMHO-MH(pOpPMALNIMOHHOE oOlecredeHUue

TUCUHMILTHHBI

a) OcHOBHas JMTepaTypa

1. Tmuaka OOmias xumus : Ydeb. moc. I HeXHM. criell. By3oB / I'muHka ; [Tox pes.
B.A.PabunoBuua. — 21-e uza.,crepeorurt.. — JI. : Xumus, 1980. — 719 c.

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

3. I[paktuxym o neoprannuecko xumuw / JI.B.babuu u np.. — 4-e, nepepad.. — M.
: IIpocBemenne, 1991. — 319 c.

0) lomoaHuTENbHAS TUTEpaTypa

1. AxmeroB H. C. O6mias u Heopranudeckasi Xumus : YueO. /it By30B / AXMETOB
H. C.. — U3x. 2 - e, nepepad. u gorm.. — M. : Beicm. mik., 1988. — 640.

2. Vrait . A. OO6mas u HeopraHudeckass XuMus : Y4ueO. /Ui CTy. BbICII. y4eO.
3aBeqeHnii / 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. MaTepuajbHO-TeXHHYECKOE o0ecrnevyeHne TUCIUIINHBI
s nekyuorHvix 3auamuil: MyJbTUMEIUHAA ayauTopust 457, OCHallleHHas
MyJIBTHOOPIOM, CTeHIaMU (TIepUoarIecKasi CHCTeMa, TaOIrIa PpAaCTBOPUMOCTH, PSITT



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

s nabopamopmuix 3anamuil: 1adoparopust 457 (HEOpraHUYECKON XUMHM),
OCHAIllCHHAss Ja0OpaTOPHBIMH  CTOJIAMH, BBITSOKHBIM — ITKaQOM, Ta30BBIMH
ropejikaMu, TMPOTOYHOW BOJOW, HarpeBaTeIbHBIMH MPUOOpAMH, BECaMH,
My QEeIbHOH TeYbi0, CYIUIBHBIM MKa(oM, IeHTpUuyTrol, XUMHUIECKON MOCY 10U U
000pyIOBaHUEM, XUMUIECKIMH pEaKTHBaMHU, HAOOPOM IT(PPOBBIX JTa00paTOPHH.

9. JIuCT 1ONOJIHEHUI U M3MEHEeHUI

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)







