AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI

b1.0.06 «Heopranuveckasi XuMusi»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

I.IeJIl/l U3y4YeHUS] TUCHUIIHHBI!

- UI3Y4YE€HUEC CTYACHTAMHU OCHOBHBIX MIOHATHH B 3aKOHOB XUMUH,
- OCBOCHHNE OCHOBHOT'O MaT€puaja 1o CTpOCHUI0 aTOMOB, XAMHUYCCKOM CBSI3U U 3aKOHOMEPHOCTAM, CBA3aHHBIM
C MMCPpUOAUICCKNM 3aKOHOM U nepnonnqecxoﬁ CUCTEMOM JIEMEHTOB ﬂ . MeHz[eﬂeeBa;

- U3y4CHHUEC OCHOB XHUMHUYECKOMH TEPMOJUHAMUKU U KUHECTUKHU XUMHUYCCKUX TPOLECCOB;

- [MOJIy4YCHUEC FJ'Iy6OKI/IX 3HAHUM 110 TCOPUU PACTBOPOB U TCOPUU DJICKTPOXUMUYCCKUX IMPOILCCCOB;

- HU3YUYCHHUC cIroco0oB MOJMYyUYCHUA XUMHUYCCKUX DBJIICMCHTOB U HX COCﬂHHeHHﬁ; pPacCMOTPEHUE OCHOBHBIX
mpouecCcoB, CBA3AHHBIX C XUMHWYCCKUMHU MNPEBPALICHHUAMU DBJICMCHTOB M HX COCIUHEHUM B KOHKPETHBIX

CUTyalluAX;

- BBISICHCHHE BO3MOJKHEIX 00J1acTeit MNPUMCHCHHUS XUMHUYCCKUX 3JICMCHTOB U UX COGZ[PIHGHI/Iﬁ;

- HU3Yy4YCHUC CTYyACHTAMHU OCHOB 06]].[617[ u HeOpFaHH‘IeCKOﬁ XAMHUHU C LCJIbHO MNPHUMCHCHUA HX IIPpHU
N3Yy4YCHUU MNOCICAYIOMHNX XUMHYCCKUX AUCHHUIIINH (aHaHHTH‘IeCKOﬁ XHUMHHU, (1)PI3PI‘I€CKOI7[ u KOJIJIOI/IJ:[HOﬁ
XHUMHH, XUMHUHN Oprma}omeﬁ CpCabl, XUMUH CIICHUAIBHBIX BeH.[eCTB) u HpaKTH‘IeCKOﬁ JACATCIBHOCTH,

- q)OpMPIpOBaHI/IC Y CTYACHTOB CIICHUAJIBHOT'O THIIAa XUMUYCCKOTO MBIIIJICHUS;
- OCO3HAHHUC POJIM XMMHHU B IPOLCCCC OXPAHbL Opr)KaIOH.Ieﬁ CpCabl.

Mecto gucuumiunsl B crpykrype OIIOII BO 6akanaBpuara
HucturminHa «Heopranudeckass XUMEs» OTHOCHTCSA K 00s3aTEIbHON YacTH OCHOBHOW MpodecCHOHAIBHOU
oOpazoBarenbHOIl mporpaMmsbl OakaiaBpuata 1o HampasieHHio nonrotoBku 04.03.01. «Xumwus (ypoBeHb
OakanaBpuata)y. M3y4yaercs Bo 2-oM U B 3-eM ceMecTpax

Pe3yJ’leaTbI OCBOCHHSA TUCHHUIIJITHMHBI «Heopraﬂnqeacaﬂ XUMMSD

KO}I M HAUMEHOBaHMEe KOMIIEeTEeHIM i |

Nupukaropsl

Jeckpunropsl

YuuBepcaiabubie komnerenunu (YK)

YK-2 CnocofeH onpeeisiTb Kpyr
3aJay B paMKaxX [IOCTaBJEHHOM
HeJqd W BBIOMPATh ONTHMAJbHbIE
cnoco0bl MX pelIeHusi, UCXOAs M3

JAeCTBYIOLIMX TPABOBBIX HOPM,
UMEOLIHXCSI pecypcoB "
OrpaHUYeHU .

YK-2.1. Onpepnensier kpyr
3aJa4 B paMKaXx [OCTaBIEH-
HOM 11eJ11, ONIpeNeIIsieT CBSI3U
MEXITy HUMH,

YK-2.2. [lpeanmaraeTt croco-
OBl pelIeHusI TOCTABICHHBIX
3aj1a4 U 0XKUJAAEMbIE PE3YIib-
TaThI; OLIEHUBAET MPEJLIO0-
>KEHHBIE CIIOCOOBI C TOYKH
3pEHHSI COOTBETCTBUS IIEITH
MPOCKTA;

YK-2.3. [Inanupyer peanu-
3allMIO 3a7a4 B 30HE CBOEH
OTBETCTBEHHOCTH C yUETOM
HMEIOLIUXCS PECYPCOB U
OrpaHHYeHUi, NEHCTBYIOIUX
MIPaBOBBIX HOPM;

VK-2.4. BeIoJIHsET 321244 B
30HE CBOEH OTBETCTBEHHOCTH
B COOTBETCTBMH C 3aILia-
HUPOBAHHBIMH PE3yJIbTaTaAMU
Y TOYKaMU KOHTPOJIS, TIPU
HEO0XOIUMOCTH KOPPEKTUPY-
€T CIocoOBI PemIeHNs 33134,

3HaTh:

- TpeOOBaHUS U MPUHIMIIBI TIeJIe-
HoJIaraHusi;

- IPUHIUIBI 1 METOBI TITaHUPO-
BaHMUS;

- METO/IbI OpPTaHU3aliu U yIpaB-
JIeHUsI B 00J1aCTH XUMUH,
MIpUMEHsIeMbIe Ha (elepallbHOM U
PETHOHAIBHOM YPOBHSX;
Ymern:

- (hopMyIIUpOBATH NEpeyueHb
B3aMMOCBSI3aHHBIX 3aja4, 00ec-
NEYHMBAIOIINX JOCTHXKEHHE 1T0C-
TaBJICHHOU IIEJIH;

- OIIPEENISATh OXKUIaeMbIe pe-
3yJIBTAThl PEIICHNS 3a/1ay;

- pa3pabaTbIBaTh pa3IMyHbIE
BU/IBI TUIAHOB T10 PeaJIn3aluu
MIPOrpamMM B 00JIaCTH XUMHH;

- IPOBOJIUTH aHAJIN3 TUIAHOB C
MO3UI[HIA TIPABOBBIX HOPM, HMEFO-
LIUXCSl PECYPCOB M OTPAaHUYCHUIA;
- IPOBOJIUTH OLIEHKY PECYPCHOTO
o0ecriedeHns pa3TUIHBIX MEPO-
TPUATUA XUMHAYECKOTO XapakTepa
(HayuHO-TIpaKTHYeCKHe KoHpe-
PEHINH, HAyYHbIE CEMUHAPBI,
JCITYTHI);




YK-2.5. Ilpeacrasnser pe3y-
JIbTATHI IPOEKTA, MIpe/Iaraet
BO3MOXKHOCTH UX HCIOJIb30Ba-
HUSI W/HITH COBEPUICHCTBOBA-
HUSL.

- OPHEHTHPOBATHCS
B 3aKOHOJATEIbCTBE M PaBOBOMH
JIUTEpaType, IPHHUMATh
PELICHHUS U COBEpIIATh ICHCTBUA
B COOTBETCTBHU C 3aKOHOM.
Baapers:

- METOAUKON W METOJIaMH IUIaHHU-
POBaHHMs ¥ IPOBEICHUS HAYYHOTO
HCCIIEIOBAaHMUsI 10  Ompesene-
HUIO 3(Q(EKTUBHOCTH JeATelb-
HOCTH B 00J1aCTH XUMHHU.

Oomenpo

deccuonanbubie komnerenuun (OIK)

OIIK-2 Cnoco6eH mpoBOAUTH € €00-
JIIOIECHHEeM HOPM TeXHHKH (e30mac-
HOCTH XHMUYECKHIi YKCTIEPUMEHT,
BKJII0OYAsi CHHTE3, aHAJIU3, H3yYeHHe
CTPYKTYPHI U CBOHCTB BELECTB U

OIIK-2.1.

3HaeT ¢pu3nyYecKue 1 XUMHU4ec-
KH€E CBOWCTBA BEIECTB, HOPMEI
TEXHHUKH 0€30MacHOCTH NPU
paboTe ¢ HUMHU

MaTepHaJIoB, HCC/IeJOBaHHUE IIPO-
HEeCCOB C UX YUHACTHEM

OIIK-2.2. OcymiecTBiseT BHI-
00p (UINKO-XHUMHUIECKHAX Me-
TOJIOB aHAJIN3a, aJIeKBaTHBIX
IUISL PEILCHUS UCCIIeI0BATEb-
CKOH 3a1a4y C IPUMEHEHUEM
3HAHMS O BPEIHBIX U OTMACHBIX
CBOICTBax BEIIECTB MpHU paboTe
C HUMH, NTPOBOJNTH OLICHKY
BO3MOXKHBIX PUCKOB.

OIIK-2.3. Biianeer HaBBIKAMU
MIPOBEICHUS OI[CHKH BO3MOXK-
HBIX PUCKOB P paboTe ¢ XH-
MHMUYECKUMH BEILECTBAMU

3HaTh:

- OCHOBHBIE ITPAaBWJIA TEXHUKH
Oe3omacHocTH mpu padote B
XMMHYECKOI1 1abopaTopum;

- Ha3HaYCHUE IPUOOPOB 1
XMMHUYECKOI MOCYIbI;

- OCHOBHBIC NTPABWJIA ¥ IPUEMBI
paboTHI TP IPOBEACHUH XUMH-
YECKUX 3KCIICPUMEHTOB Jlabopa-
TOPHOTO MPaKTUKYMa;

- MpaBUJIa pabOTHI Ha anmapaTtype
¥ 000pYyA0BaHUY J1a00PaTOPHOTO
HpaKTHKyMa.

- B3aUMOCBSI3b COCTaBa, CTPOCHUS
1 CBOMCTB BEILIECTB;

- IPUHINIBI H 00J1acTH
HCTIONIB30BAaHMS OCHOBHBIX
METO/IOB XUMHUYECKOTO aHAJIN3a;
- 0COOCHHOCTH aHaJIn3a pas-
JUYHBIX OOBEKTOB;

- OCHOBHBIC ME€TOAbI XUMHUYECCKO-
IO CHHTE3a U UCCJIECA0BAHUS
CTPYKTYpbI OMOMOJIEKYJI, TEXHUKY
6€30M1acCHOCTH TIPU MPOBEJCHUN
npenapaTuBHLIX CUHTCTUYCCKUX
pabor;

- MEXaHU3Mbl XUMHYECKUX
peaknuii, TeOpeTHIECKHE OCHOBBI
METO/IOB MOJIYYCHHMS M UCCIIEI0Ba-
HUSI XUMHUYECKHH BEIIECTB U pea-
KIAH

Ymers:

- IPUMEHATH 3HAHUA O BPECIHBIX U
OIIACHBIX CBOMCTBaX BEHICCTB IIpHU
paboTe C HUMH U IPOBOJHTH
OIICHKY BO3MOJKHBIX PUCKOB;

- BBITNIOJIHATH CTAaHJAAPTHBIC
orepanyy (IPUrOTOBJICHUE
pacTBOPOB, X HarpeBaHUE U
BBINIApUBaHUE, OYUCTKA U
pas/ieNnieHne BEUIEeCTB); BBIION-
HSITh XUMHYECKUH SKCTIEPUMEHT
10 UHCTPYKIUH

- HAJIC)KHO OIIPEACIIATh KOJIU-
YCCTBCHHBIC XapaKTCPUCTUKHN
peakiuii, TOYHO U3MEPSATh, OTpe-
JETSITh COCTaB; MCIOJIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX AUCLHIUINH B IIPO-
(eccuoHaNbHON AEATEIBHOCTH,
IIPUMEHSITh METOJIbl MATEMaTH-




YECKOTO aHAIH3a U MOJCIIH-
pOBaHUs, yCTaHABINBATH B3a-
HAMOCBS3b MEXKIy CTPOCHUEM
COCIMHEHUS U €T0 XUMHICCKIMHA
CBOWCTBaMH, TUIAHHPOBATH H
OCYIIECTBISATh XUMHUIECCKIH
SKCIIEPUMEHT, aHAJTH3HPOBATH €TO
Pe3yIbTATHL; - HCIIOJIH30BATh
¢dusnyeckre u GU3MKO-
XUMHYCCKHE METOIBI aHAJIH32
OPTraHUYCCKUX COCIMHCHUIA,

- IPUMEHSTH 3HAHUEC OCHOB
XMMHHU ¥ CBOMCTB XUMHUYCCKUX
BEIIECTB C YIETOM MX CBOHCTB B
MIPOU3BOJICTBE U IOBCEAHEBHOM
JeSITeTHPHOCTH.

Baanern:

- TEXHUKOH U METOIUKOUN
BEITIOJTHEHUSI PA3IMYHBIX OTe-
pauui XUMHUYECKOI0 dKCIIEpU-
MEHTa, HaBbIKAMH J1a00paTop-
HOT'O CHHTE3a, UCIOJIb30BAHUEM
(HU3NKO-XUMHYCCKUX METOIOB
UCCIIeIOBaHHUS;

- TEXHUKOM COCTaBIICHUS CXEMBI
CHHTE3a BEIICCTBA,

- IPaKTHICCKUMHU HaBBIKAMH
TIONTyYCHHUS, BBIICICHASI U
OYUCTKH HEOPTaHIMYECKUX
BEIIECTB;

- HaBBIKAMU CHHTE3a, BBIICICHUS
U OYHCTKH XUMHUYECKUX BEIIECTB
B J1a00OpaTOPHBIX YCIOBUSIX;

- HaBBIKAMH 0€30TIaCHOTO
oOpalleHus: ¢ XUMUYECKUMHU
BEIIIECTBAMH, IIPUMEHSIEMBIMHU B
MIPOU3BOJICTBE U TTOBCEAHEBHOM
JIeSITETPHOCTH.

[podeccuonanbubie komnerenuuu (IMK)

IIK-1 CnocofeH npoBOIMTH HaY4-
HbIe HccJIeloBaHus Mo chopmyin-
POBaHHOH TeMa-THKe U MOJIy4YaTh
HOBbIE€ HAYYHBIe H MPUKJIATHbIE pe-
3yJbTaThl.

IK-1.1. demoHCTpHpYET
3HAHWS OCHOBHBIX  METOJIOB
00pabOTKH XUMHYECKOW  WH-
dopmarmn u TpeOOBaHWHA K
oT4eTaM M MPOEKTaM; Ha3Ha-
yeHWs: Hamboyiee  pacmpocT-
pPaHEHHBIX CpEACTB aBTOMATH-
3anMu  WHPOPMAITMOHHON Jesi-
TENbHOCTH;  HA3HAYCHUS U
(GYHKIMH ONEepanyuoHHBIX CHC-
TEM;

IK-1.2.
Hcnonp3yer coBpeMEHHEIE Me-
TOJIBI JJIS1 PEIICHUS XUMHYEC-
KHX 3a7ad, paboTaet ¢ 6azamu
JAHHBIX B KOMITBIOTEPHBIX
CETAX; HCIOB3YeT IOTyUCH-
HBIE 3HAHMA 151 00paboTKH
XUMHYECKON HHGPOPMALUU 1
COCTABJICHHUS OTYCTOB M MMPOCK-
TOB; UCTIONIB3YET 0a30BbIC
3HaHMS B 00J1aCTH €CTECTBEH-
HBIX HayK MPH PCIICHUN 3a1a4
XUMHYECKOTO PO,

3HaTh:

- OCHOBHBIE METOJIOB 00pabOTKH
XUMHYECKOH HWH(POPMALUHU H
TpeOOBaHUH K OTYETaM U MPOCK-
TaMm;

- Ha3HaueHUs HanboJee pacmpo-
CTPAHEHHBIX CPEJICTB aBTOMa-
TH3AIIHA HHPOPMALTMOHHON
JEATEILHOCTH;

- Ha3HAYCHUS U QYHKIIUU
OIEePAMOHHBIX CUCTEM.

YMmerh:

- HCTIOJIh30BaTh COBPEMEHHEIC
METOJIbI JUISl PEIICHHUS XUMU-
YeCcKHX 3ajad;

- paboTtaTh ¢ 6a3aMu JaHHBIX B
KOMIIBIOTEPHBIX CETSIX;

- HCTIOJIB30BATh IOJyYCHHBIC
3HAHMSA U1 00pabOTKH
XUMHUYECKOH HH(QOPMAIIH 1
COCTaBJIEHUS OTYETOB U
MIPOEKTOB;

- HCIOJL30BaTh 0a30BbIE 3HAHMUS
B 00JIaCTH €CTECTBEHHBIX HAYK




IIPY pEIICHNH 337124 XUMHUYECKOTO
npoQuIs.

Baapgers:

HABBIKAMH HCTIOJIE30BaHUS TIPH-
00OpeTeHHbIX 3HAaHUK ¥ YMCHAHN B
MIPAKTHIECKOH eSTeTFHOCTH U
TMOBCEIHECBHOM KU3HM;

- HaBbIKaMU (P PEKTUBHON
OpraHM3aIMi UHANBUIYaJIbHOTO
nHdpopmannoHHoro nHdopma-
LMOHHOTO IIPOCTPAHCTBA:

3¢ (EKTHBHOTO PUME-HEHHUS
nH(pOpPMaMOHHBIX
00pa3oBaTEBHBIX PECYPCOB B
yaeOHOI1 NesITeTbHOCTH, CO3JaHUS
0a3 TaHHBIX, IPAMCHCHHS
METOJIOB MaTeMaTHIECKOTO
MOJICIIAPOBAHUS JUIS PEIICHUS
po¢eCCHOHATBHBIX 33134,

- METOAAMHU CTaTUCTUYECKOHN
00paboTKHN pe3ysIbTaTOB IKCIIEPH-
MEHTAJIbHBIX UCCIICJOBAHUM.

IIK-2 Cnoco0eH HCoIn30BaTh
COBPEMEHHYI0 annapaTypy npu

MPOBEC/ICHUH HAYIHBIX UCCJIEI0BA-

HUH.

IIK-2.1. 35aeT TeEXHUYECKUE
JTaHHbIE COBPEMEHHOM XUMH-
YECKOH anmaparypsl, ¢ LEIbIO
MOJIy4€HHUS JOCTOBEPHBIX pe-
3yJbTaTOB HAyYHBIX HCCIEI0BA-
HHI

IIK-2.2. YMeeT UCIIOIb30BaTh
COBPEMEHHYIO allaparypy Mnpu
MIPOBEACHUH HAYYHBIX UCCIIEIO0-
BaHUM

TIK-2.3. Bnageer 6a30BbIMU
HaBBIKAMU UCIIOJIb30BaHMS COB-
PEMEHHOM annaparypsl Ipu
MIPOBEACHUHN HAy4YHbIX HCCIIE-
JIOBaHMH.

3HaTh:

- TPUHLUIEI PabOTHI COBPEMEH-
HBIX aHAIUTHYECKUX IPHOOPOB;

- TEOPETHIECKHE OCHOBBI
XMMHUYECKHX, GU3MUECKUX,
(PU3UKO-XMMUYECKUX METOI0B
aHaIN3a;

- IPUHIOUTBI pabOTHl COBpPEMEH-
HHBIX aHAJIMTHYECKUX IPUOOPOB,
HCTIOJIb3YEMBIX ITPU IPOBCACHUN
c00OCT-BEHHBIX HaY4YHBIX UCCIICI0-
BaHMII.

Ymern:

- TOJIy4aTb U UHTEPIPETUPOBATH
AQHATMTHYECKHUI CUTHAJ TIPH TIPO-
BEICHUH aHAJIN3a;

- IPOBOAUTH OTOOP M MOATOTOBKY
po0 K aHaIN3y, TPUMEHSATH COB-
PEMEHHYIO annapaTtypy Ipu aHa-
JIN3€ CJIOKHBIX IO XUMUYECKOMY
COCTaBy OOBEKTOB, OCYIIECTBIATH
MaTeMaTHIeCKyro 00paboTKy
TIOJTYYCHHBIX OKCIICPUMEHTAIIb-
HbBIX JaHHBIX, HHTECPIPETUPOBATH
MOJIyYEHHBIE Pe3yabTaThl HCClie-
JIOBaHUI;

- UCTIOJIb30BaTh HHCTPYMEHTAJIb-
HBIE METO/IbI aHAJIM3a TIPH IPO-
BEICHHH HAyYHbIX HCCIICOBAHHM.
Baagern:

- HaBbIKaMU pabOTHI Ha COBpe-
MEHHOM aHaJUTHYECKOM 000py-
JIOBaHMHU;

- HaBBIKAMH pabOTHI Ha COBPEMEH-
HOH anmaparype MpH IpOoBEeICHUHI
XMMHUYECKHUX IKCIIEPUMEHTOB;

- METOJIaMH PETUCTPALUH U
00paboTKU pe3yJIbTaToOB
XMMHUUYECKHUX IKCIIEPUMEHTOB
HaBBIKaMH pabOThl HA COBPEMEH-




HOW amnmaparype Ipu NpoBeJeHUN
COOCTBEHHBIX HAYYHBIX HCCIIEIO0-

BAaHMH.

CTpyKTypa U cojep:KaHue JUCIHILTHHbI

4.1. CTpyKTypa AUCUUILINHBI
Buj yueOHOIi paboThl Bcero yacos 2 ceMecTp 3 cemecTp
OO01mast TPyZOEeMKOCTh TUCITHIIIHHBL 612 216 396
AyIUTOPHBIE 3aHATHS 420 186 234
Jlexrmu 174 84 90
JlabopaTopHble 3aHATHS 246 102 144
CamocrosTenbHas padoTa CTYJCHTOB 138 3 135
Kontpois 54 27 27

4.2. Coaep:xanue TMCUUNIHHDI

1. Beenenne

XuMHs Kak CHCTeMa 3HaHMM O BEIeCTBAaX M UX MPEBpalICHUAX. Teopus U SKCHEpPUMEHT B XUMUHU.
Pasmiunble ypoBHU xummdeckod Teopuu. MH(popMmanmonHble cucteMbl. CHcTeMa IMPUOPUTETOB B PAa3BUTHH
xuMud.  OCHOBHBIE TPOOJIEMBI COBPEMEHHOW HEOPraHWYeCcKoi XWMuH. Pycckas HOMEHKIarypa
HEOPTaHMYECKUX COCIOMHEHUH (KHUCIOPOX, OKHCEN, THUAPOOKWCH, BOJA, IIEN0Yb, IIEPEKHCH BOAOPOJA,
CEPHOKHCIBIN, XJIOPUCTHIH U T.1.). MexIyHapoaHas HOMEHKIATYpa. XUMHS U SKOJIOTHSI.

OcHOBHbBIE TIOHATHUS U 3aKOHBI XUMHUU. ATOMHAsl €AMHULIA MacChl. ATOMHAsi U MOJIEKYJISIpPHAsE Macchl.
Moub. MonbHas macca. BanenTHocTh. CTeneHb OKHMCIEHHS. OKBUBaJIEHT. MoJibHas Macca SKBUBAJICHTA.
OnpeneneHus XUMHUYECKOTO 3KBUBAJICHTA JIEMEHTA, KUCIOTHI, THIPOKCHAA, COIH, oKcuiaa. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC 3KBUBAJICHTHI. 3aKOH CTEXMOMETPHUHU. 3aKOH HKBUBAJICHTOB.

Cr1oco0b1 BbIpaKeHUS KOHIIEHTPAIUU PaCTBOPOB.

2. Crpoenne aroma. Pa3eurue mnpeiacraBieHuii o0 cTpoeHun aroma. KsaHToBoO-
MexXaHu4YecKasi MoJeb.

ATomM — kak crioxHas cuctema. CnokHas cTpyktypa siapa. [Ipotonsl u Heitponsl. [IpoToHHO-
HEHUTPOHHAs TEOPUsI CTPOEHUS Sapa.

JBoiicTBeHHasi mpupoja 3JeKTpoHa. Macca U 3apsii 3J€KTpOHOB. BOTHOBBIE CBOMCTBA 3JEKTPOHOB.
CootHomrenne HeompeneneHHocTn [ eiizenOepra. [lonstne opOurtamu. BomHoBas (GyHKIHS W BOIHOBOE
ypaBreHue Ipenunarepa. PagnansHas 1 opOuTambHasi COCTABIISIOIINE BOJHOBOW (DYHKIIHH.

Ksanrossle uncia. CTpyKTypa 3JIeKTPOHHBIX 00oyo4uek. KBaHTOBEIE YPOBHH, KBAHTOBEIC TIOIYPOBHH,
S-, p-, d-, f- aromubie opOuranu. [Ipasuno KieukoBckoro. PeanbHble pacioiokKeHus: YpOBHEH U NOypOBHE#l B
aTome.

OCHOBHBIE TPHHIMIIBI PACHpeAesieHHus 3JEKTPOHOB B aTOME: MNPHHIUI HaWMEHbBIIEH »Hepruu,
npuniun [aynwn u npaswuo [N'yaaa.

N300pakeHne dJIEKTPOHHON CTPYKTYpbl aToOMa IPU MOMOLIM JJIEKTPOHHBIX (OPMYJ U KBAHTOBBIX
g4eeK. JHepreTHIeCKHe AUarpaMMbl MHOTO3JICKTPOHHBIX aTOMOB.

3. Xumuueckas CB3b

[onsTe xuMuyeckod cBs3u. KpuBble M3MeHEHHS 3HEpruM Hpu oOpasoBaHuu cBsizu. Ilpupona
XUMHYECKOH cBsi3u. KonnuecTBeHHbIE XapaKTepUCTUKU CBA3U. TuM cBA3U. BaneHTHbIE U MEXMOJEKYISIpHbIE
CBSI3H.

KoBanenrtHast cBsi3b. J[Ba Merona oOBsICHEHHsT KOBaJleHTHOH cBs3W. OCHOBHBIE ITIOJIOXKEHHS METO/a
BaeHTHBIX cBsizell (BC). IlossipHocTs cBsi3u. Henomsipable u mossipHble MOJIEKYJIbl. JIMHONBHBIA MOMEHT U
XapaKTepUCTHKH CTETIEHH NOJIPHOCTH CB3W. THIBl rHOpuam3anuii aTOMHBIX OpOHTajel, HalpaBIEHHOCTh
XMUMHWYECKON CBS3M, T€OMETpHUYEcKas KOHQHUTypamus MONEKYN. G- W 7- cBA3u. OpWHapHbBIe, IBOWHBIE H
TpoiiHBIE CB3U. HeHachIaeMoCcTh CBA3H. DHEPTHS CBS3M.

OCHOBHBIE TIOJIOKEHUS METOJIa MOJEKYISIpHEIX opouTaneii (MMO). Ces3bIBaronIye, pa3phIXIISIONINe
1 HECBSA3BIBAIOIINE MOJIEKYISIpHBIE OpOUTANIM;, G- M M- MOJEKYJsIpHBIe opOnTamu. CXeMbl MOJEKYISIPHBIX
opOuTaneif IBYXaTOMHBIX TOMOSJICPHBIX, TETEPOSJICPHBIX W MHOTOATOMHBIX MOJEKyJd. llopsmok cBSA3H.
MarnutHsle cBoiicTBa Monekyn. CpasHenue MetogoB BC u MMO.

Wonnas cBs3b. Kputepuil oOpazoBanust moHHOW cBsi3u. HeHacelaemocts cBsizu. Kpucramimueckoe
COCTOSIHUE MOHHBIX coeAMHeHNH. HeHanpaBneHHOCTh CBSI3U. DHEPrusl CBSI3H.

Me:xMonekynspHble cBs3U. BogopoaHas cBs3b.

BnusiHue BogopoaHoil cBsi3u Ha cBoifcTBa BellecTB. [JJOHOPHO-aKUENTOpHAs CBA3b. JIOHOp, aKLEenTop.
Cryyau nosiBI€HUsI BHYTPUMOJIEKYJISIPHOM, BOJOPOAHON U JOHOPHO-AKIEITOPHOM CBSI3H.




OpuUeHTaLMOHHOE, HHAYKIIMOHHOE U IUCIIEPCHOE B3aUMOAEHCTBHE.

4. Ilepnoanyeckuii 3aK0H U NepHoguYecKas cucrema daemenToB /.M. MenaeieeBa

[Towcku OCHOBHI KITACCU(PHUKAIINNA XUMHUUECKUX AIIEMEHTOB 10 OTKPBITHS IIEPHOANICCKOTO 3aKOHA.

Tpu »rtama paGorsr .M. MeHneneeBa B 00aCTH CHUCTEMATHKH XHUMHYECKHX JJIEMCHTOB.
DopMynmupoBKa TMEepHOANIECKOro 3akoHa. Co3maHHe MEePHOANYECKON CHCTEMBI 3JeMEHTOB. Jlormueckue
BEIBOJIBI M3 TIEPHOAMICCKOTO 3aKOHA M IEPHOINIECKOI CHCTEMBI SJIEMEHTOB.

CoBpemeHHass (GOpPMyYIHPOBKAa MEpHOAMYECKOro 3akoHa. CTPyKTypa COBPEMEHHOH NEepHOIMYECKON
CHUCTEMBI 3JIEeMEHTOB. KOpOTKOMepHOAHBIM U IIMHHONEPHUOIHBIH BAPHAHTHl NEPHOAUYECKOH CUCTEMBL.
Ilepuon. I'pynna. [lenenue rpynisl Ha NOArpyNNel. TUNHYecKHUe 3JIEMEHTHI, TOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenTHI. BHYTpEHHSS U BTOPUYHAS IEPUOAUYHOCTb.

3aKOHOMEPHOCTU U3MEHEHUSI OCHOBHBIX XapaKTepHCTUK aTOMOB IO IepHojaM U rpynmnam. Paguycs
aTOMOB U HOHOB, HEPTHs HOHU3AIUHU, CPOJICTBO K 3JEKTPOHY, NEKTPOOTPHLIATENILHOCTh: U3MEHEHUS 3THUX Xa-
PaKkTepUCTHK IO MepuojaM U TIpynmnaM. 3aKOHOMEPHOCTH H3MEHEHMs BaJICHTHOCTH, OKHUCIUTEIbHO-
BOCCTAHOBHTEIIFHBIX CBOMCTB DJIEMEHTOB W CBOWCTB OAHOTHITHBIX COCTMHECHUH.

BaJieHTHBIE 3JIEKTPOHBI 1 MHOTOOOpa3re BAICHTHBIX COCTOSHUI aTOMOB S-, p-, d-, f- amemenTOB.

Crioco0b1 ipeicKa3aHusl CBOMCTB 3JIEMEHTOB M MX COCIWHCHHN HA OCHOBE MEPHOJUYECKOTO 3aKOHA U
MIEPUOTNICCKON CUCTEMBI DIIEMEHTOB.

3akoH Mo3zmu. [loaTBepkaeHne MpaBUIBHOCTH TEPUOIMUYSCKON CHCTEMBI 1eMeHTOB. [Ipenckazanue
CyIIECTBOBaHMS HOBBIX 3JICMECHTOB.

5. CTpoenne KOMILUIEKCHBIX COeIMHEeHU

Koopaunaumonnas teopust BepHepa kak IepBasi yaauHasl IMOIBITKA TEOPETHYECKOTO OOBSICHEHHUS
cTpoenus komiulekcHbIX coeannHeHni (KC). OcHOBHBIE MON0KEHUST KOOPANHALIMOHHON TEOpHH: LIEHTPaIbHBIN
aTOM W JIMTaH/bl, BHEIIHSAS W BHYTpPEeHHss cdepa, KOOpAMHALMOHHOE YHUCIO, SIPO KOMIUIEKCa, ero 3aps,
IJlaBHash U MOOOYHAs BaJICHTHOCTH JICHTaTHOCTH JIMTaHJOB. YCIEIIHOEe MpeackazaHue A.BepHepom umcia
HM30MEPOB aKTadIPUICCKUX KOMIUIEKCOB KoOambTa (3).

Ilpupona xumuueckod cBsizu B KC. CoueraHue 3JIE€KTPOCTaTUUYECKOIO UM KOBAJIEHTHOTO
B3aMMOJICHCTBHSA IICHTPAIBHOTO aToMa (WK HOHA) ¢ IuraHnamu. [IoHATHe 0 KHCI0TaX ¥ OCHOBaHMAX JIbtownca.

BepuepoBckost 1 coBpeMeHHasi HomeHkatypa KC.

Crpoenne KC ¢ nmosunmit MBC. HuskocinHOBBIE M BBICOKO CITHHOBBIE KOMIDICKCHI. | MOpuan3arms
opOuTanell MEHTPATBFHOTO aTOMa IpU 00pa30BaHHU OKTA3JPUICCKUX, TETPAdIPHICCKUX U KBAIPATHOTO KOM-
mwiekca. CTIIMH ClapeHHBIE M CIIMH CBOOOJHBIE KOMIUIEKCHI. DHEPTUs pacIISIVICHHS M JHEeprHus CHapHBaHMA.
V3MeHeHHe 3HEpruM CTabWIM3alMK KPUCTAJUIMYECKHM IIOJIEM B PAAY TEPEXOTHBIX JJIEMEHTOB IS OKTa-
9/IPUYECKUX U TETPadAPHUYECKUX KOMIUIEKCOB, 0Opa30BaHHBIX JIMTAHIAMHU CHJIBHOTO M ciaboro mouisi. CBs3b
BenuunH pacuierienus ¢ okpackoir KC. UcnonszoBanue TKIT aist 00bsicHeHnss MarHUTHBIX cBoricTB KC.

Criextpoxumuueckuit pan nurannoB. McnonszoBanue TKII g onmcaHust cTpoeHUsI HOPMaIbHBIX U
oOpameHHbIX mnuHeseH. [loustue 06 addexre Ana-Teitmopa.

[IpencraBneHre 0 TEOPHUHU IO JIMTAHIOB. DHEPIeTUUECKUE TUATPAMMEI U1 TeKCAaaMMHHKOOAIbhTa
(3) u rekcadropokobambTara (3). 0- M M- TOHOPHO-AKIEITOPHBIC CBS3W. BemnunHa pacIiernieHduss B TEOPUHU
noJst aurannoB. HecBszpiBaromue opOutann. BoXMOXKHOCTh O- JATHBHOIO B3aHUMOJEHCTBHs O-3JIEKTPOHOB
LEHTPAIFHOTO aTOMa CO CBOOOAHBIMH (Pa3phIXJIAIOMUME) opOuTansaTu ymranga. CpaBHEHHE BO3MOXHOCTEH
METOJ]a BAICHTHBIX CBS3€H, TEOPHH KPHUCTAIUIMICCKOTO IOJIST M TEOPUH TIOJIS IMTaHAOB B ONMCAHUH CTPOCHUS
KC.

KC ¢ HeopraHmuecKuMH U OPTaHUYECKUMH MONUACHTUTHBIMY Jurangamu. KC sanemMeHToB-MeTamuos ¢
AMHHOKHCIIOTAMH Ha TPUMEpe STWICHANMTHHTETpa-anerata (KOMIUIEKCOHOTA) KaibIua. XemaTsl. IlpaBmio
nukioB Yyraesa.

Krnacteps! (Ha mpuMepe HU3IINX TaJIOTeHUI0B MOJINO/IeHa) M MHOTOSIepHbIE KOMIUIEKCHI (Ha MpHMepe
KapOOHMIIOB TEPEXOJHBIX JJIEMEHTOB), KOMIUIEKCH (Ha TpuMmepe (epporeHa) COCIMHEHUS BKIIOYCHHS
(xnmarpatst). CynpaMoJIeKyJIsipHbIE COSJUHEHHSI.

Koncranta ycroitunBocTd - BakHeHmas xapakrepuctuka KC. 3aBUCHMOCTb  KOHCTAHTBI
YCTOHYMBOCTH OT BEJIMYHMHBI 3apsAla W pajuyca IEeHTPAILHOTO HMOHA, ero 3JIEKTPOHHOH KoHpurypamuu (Ha
npuMepe TrekcaaMMHHKoOanbTa (2) u rekcaamMmmuHKoOanbra (3), a Takke rekcannaHodeppra (2) u
rekcaimaHogeppara (3). IlpemocraBneHne o0 KHHETHYECKM JIAOWIBHBIX W HHEPTHBIX KOMIUIEKCAX.
I'eomeTprueckas u onTHyecKas H30MEPHs HHEPTHBIX KOMIUIEKCOB. D deKT TpaHcBIusHUS YepHsieBa.

Porr KC B mpupome (pepMeHTh, XJopodwiur, TeMOTJIOOWH, KOMIUIEKCHBIE COSIMHECHHUS
MHKPORJIEMEHTOB B NHUTAHWU PAcTEHHUH, JiekapcTBa U sAabl). McmomszoBanne KC B TEXHOJIOTHH, CETHCKOM
XO3SCTBE W MeAMIMHE (pa3JieieHne M OYHMCTKAa CMECe HEeOpraHMYeCKWX COSAMHECHHH, O0phda C XJI0pOo30oM
pacTeHu#, MPOTHBOOITYXOJEBOE ACHCTBHE KOMIUIEKCOB IIATHHBI M Apyrux siemeHToB). Jleryane KC m ux
POJb B HEOPraHMYECKOM CHHTE3€ (TOHKHE TUICHKH, TeTEPOCTPYKTYPHI).

6. Hayana xuMuyeckoil TepMOIuHAMHUKU

XuUMHUYeCKHEe TMpOLeCChl Ha MHUKPO - M MaKpOYpOBHSX. BaxkHeilline Npu3HAKH XUMHUYECKHUX
npeBpaineHuid. [[oHATHE 0 XMMHUYECKHX MPEBPALICHUS B HEOOBIYHBIX YCIOBHSAX: IUIA3MOXHMHUS, 3BYKO- H
MEXaHOXUMHUsI, KPUOXHUMUS, JIa3epHasi XUMHUS.




OCHOBHBIC TIOHSTHS XHMHYECKOW TEPMOAMHAMUKHU: CHCTEMa, IIapaMeTphl COCTOSHUs, pabora,
SHEPTHs, TEIIOTa.

BHyTpeHHA 5HepTus, U €€ N3MEHEHNE IIPH XUMHIECKUX U (a30BBIX NMpeBpameHusx. Ilepsoe Hagamo
TePMOAWHAMHUKH. DHTANBINI 00pa30BaHUsI XUMHUECKUX coenuHeHnil. CTangapTHoe cocTosHue. CTaHIapTHEIC
SHTAIBNHMN 0O0pa3oBaHuA. TemnoBble 3(GEKTHI XUMHYECKHX pEakuuil. TepMOXMMHYECKHE pacyeTsl,
OCHOBaHHbIE Ha 3akoHe ['ecca. TepMmoxumuueckue LUKIbL. TeIIOEMKOCTh. TemmepaTypHas 3aBUCUMOCTb
TEIUIOEMKOCTH W SHTamenuH. YpaBHeHune Kupxroda. Oneprus xummdeckoid cBs3u. Ilomatue 00
UCIIONIb30BAaHMH XUMHYECKUX M (Aa30BBIX NMPEBpPAICHU B HEOPraHMYECKUX CHUCTEMax JUIs PereHepHpOBaHMS,
XpaHEeHHUs TPAaHCIIOPTUPOBKU dHEpruu. BonopoaHas sHepreTHka.

Bropoil 3akoH TepMOAMHAMUKU. DHTPONMs. 3aBUCUMOCTb SHTPONUHU OT TeMieparypsl. CTaHgapTHas
sHTponusl. Mi3MeHeHne SHTpoNnHH NpH (a30BbIX MEpexo/iaX U XMMUYECKUX peakiusx. JHeprus ['ub6ca u suep-
rus ['enpmronbua. Kputepuil caMONpou3BOJIBHOTO TPOTEKAHUS MPOLECCOB. XUMHYECKUH MNOTECHIHAN,
3aBUCUMOCTb XHMHUUYECKOTO IMOTEHIMaja OT KOHIEHTpPAIUM, NaBJICHHs pPEarcHTOB. YCIOBHE XHMHYECKOTO
paBHOBecHs. 30TepMa XUMUYECKON PEAKIIUH.

KoHcTaHTa XMMH4YECKOTO paBHOBECHS Kak Mepa IIyOMHBI NPOTEKaHUs ImporeccoB. Mcmomp3oBaHue
3HAQUEHWH CTaHJAPTHOW SHTAJIBIIMU M SHTPONHH JUIA pacdeTa KOHCTAHT PAaBHOBECHS XHMHYECKHX PEaKIHH.
@akToppl, BIMAOIINE HA BEIMYMHY KOHCTAHTHI pPAaBHOBECHS. TepMOAMHAMHUYECKHH BBIBOJ 3aKOHA
neictByomux Mace. Casur xumuueckoro pasHoBecus. [Ipunnun Jle [laTense.

7. KnHeTHKAa U MeXaHU3M XUMHUYECKHUX peaknuii

CKOpOCTh XMMMYECKOH pEakIUH, €€ 3aBUCHUMOCTb OT MPHUPOJABl M KOHLEHTPAIlMM pPEareHTOB,
Temnepatypsl. [lopsaok U MoJeKyIsIpHOCTh peakiui. KoHCTaHTa CKOPOCTH, €€ 3aBUCHMOCTh OT TeMIepaTyphl.
VYpaBHeHne AppeHuyca. DHEeprus akTUBAlUU (IeHCTBUTENbHAS U Kaxymiasics). [loHATHE O TEOpUU aKTUBHBIX
COYAapeHUH, aKTUBUPOBAaHHOM KOMILIEKCE B TEOPUU aOCOIOTHBIX CKOPOCTEH peakiuu. MexaHn3M U KHHEeTHKa
peaknuii B TOMOTeHHBIX U reTeporeHHbIX cucremax. llemusie (H.H.CemenoB) mu kosebaTenbHbIe
(b.IL.benoycos, A.M.J)KaboTiHCKHIA) peakuuu. [ OMOTEeHHBIN M TeTepOoTreHHbIN KaTamu3. Ayrokaranns. Kune-
TUYECKMH BBIBOA 3aKoHa JAeHcTByrommx Macc. DopmanbHas KHHETHKA, KHHETHYECKHE YPaBHEHUS IS
oaHocTopoHHUX peakuuii I u Il mopsinka.

Waruburoper u  warHOMpoBaHHMe. (OCOOCHHOCTH KHHETHKH Ta30(a3HBIX, IJKHOKO(PA3HBIX U
TBepA0(a3HbIX peakunii. MexaHU3MbI peakIiii C yJacTHEeM OPraHHYECKUX COCAUHEHHUI.

Xumnueckoe paBHoBecue. OOpaTmmble W HeoOpaTHMble XuMHUYeckue peakiuu. CocTosHHue
PaBHOBECHS M IMPHUHIIUI MHKPOCKONHNYECKON 00paTUMOCTH peakiuy. KuHeTnueckuil u TepMoInHAMUYIECKUN
IIOJIXO/IbI K OITMCAHUIO XUMHYECKOT'O PAaBHOBECHSI.

KoHcTaHTa XMMHYECKOTO PAaBHOBECHS M Pa3IMYHbIE CIIOCOOBI ee BBIpaKeHHsS. CBsI3b KOHCTAHTHI
XMMHUYECKOTO PAaBHOBECHSI CO CTAaHAAPTHBIM H3MEHEeHHeM »sHeprun [mb6ca. CmenieHHe XUMHYECKOTrO
paBHOBecHs Npu u3MeHeHuu ycinosui. [Ipunnun Jle Illarense.

BnusiHue cpenbl Ha NMpOTEKaHHE XUMUYECKHX peakuuil. OcoOeHHOCTH Tra30(a3HbIX, KUAKO(A3HBIX,
TBepA0Ga3HbIX peakuuil. Ponb >HTaNBNMMHHOTO M SHTPONMHUHOTO (DaKTOPOB B ONpEAEICHUM HAIpaBICHHS
nporecca.

8. PacTBOpBI

PactBopel xuakue (BOAHBIE W HEBOJHBIE), TBEpAble M Tra3oo0pasHbie. CHocoObl BBIpAKEHMS
KOHIIGHTPAIllMN PAacTBOPOB: MaccoBas J0JS, MOJISIPHOCTh, HOPMAalbHOCTh, MOJISUIBHOCTb, MOJIpPHAs JOJIA.
BrustHue Ha pPacTBOPUMOCTh PHEPTUH CTPYKTYPHl KPUCTAJUIMYECKOTO BEIIECTBA M DHEPTHUHU CONbBATAIHUH.
PacTBOpBl HACHIIEHHBIE, HEHACHINICHHBIE ¥, KOHIIGHTPUPOBAaHHbIE M pa30aBiIeHHBIE. 3aBHCHMOCTh
PacTBOPHMOCTH OT TeMIeparypbl. PacTBOPHI HeanbHBIE U PeaIbHBIC.

PactBop kak ¢aza mepemenHoro cocrasa. [lonarue o (a3oBBIX AuarpamMmax, KOMIIOHEHTaX, ¢asax,
creneHsx cBo6owl. I[Ipasmo ¢a3z ['m66ca. PazoBbie nuarpaMMbl OJHOKOMITIOHEHTHBIX CHUCTEM Ha IMpHUMEpe
JMarpaMMBbl COCTOSIHUM BoJbl. OCHOBHBIE THIIBI (PAa30BBIX AWArpaMM JBYXKOMIIOHEHTHBIX CHCTEM: CHCTEMBI C
HEOrPaHUUYEHHON pPacTBOPUMOCTBIO, JBTEKTHUECKUE CHCTEMBI, CHCTEMBI, BKIIOUYAIOIIME KOHTPYIHTHO H
HMHTOHIPY3HTHO IUIABAIMIMECS XUMUUECKUE COETUHEHUS. TpUaHT YIS CIOKHBIX CUCTEM.

ITonsTHE 0 KOUIOUIHBIX PACTBOpAX.

KonnuratuBHble cBOicTBa pacTBOPOB HE 3JIEKTPOJIUTOB U 3JIEKTPOJUTOB. [laBneHne mapa OMHAPHBIX
pactBopoB. 3akoHb! Payins. Kprnockonust n 30yumnocKonust Kak METOJIbI ONpeeIeHust MOJISIpHBIX Macc. OcMoc
1 OCMOTHYECKOE JaBJICHHE B HEOPTaHUUECKUX M OMOJIOTHYEeCKHX cucTeMax. 3akoHsl Payns u Bant ['odda mma
PacTBOPOB HE AIIEKTPOIUTOB U IJIEKTPOTUTOB. VI30TOHIMUECKUH KOAPDHUITIEHT.

IIpomiecc 3amep3aHmss BOABI M BOAHBIX pacTBOpoB. Kpuormmpar #u KpHOTHIpaTHas TOYKA.
BriBeTpuBaHHe KpHCTAIDIOTHAPATOB coJiei. PacmisiBaHe 00€3B0)KEHHBIX COJIEH BO BIIAXKHOM aTMocdepe.

Onexrponutrueckas nucconmanus (C.Appennyc). CuibHble B ciabbie 37eKTpoiuThl. CTeneHb u
KOHCTaHTa Jucconuanuy. OakTopsl, BIUSIONINE Ha CTETIEHb 3JIEKTPOIUTHYECKON anccormanmu. Kaxymascs
CTEIICHb AMCCOLMAIMN CHJIBHBIX 3JEKTPOJUTOB. JlMccommanys ciiaObIX 3JIEKTPOJIMTOB. 3aKOH pPa3BEACHUS
OcTBabpaa.

Bona kak Baxueimuii pactsoputens. KoncranTta auccouuanuu Boasl. MoHHOe npousBeaeHUE BOIBL.
BonopoaHslii nokazaTes.




I'maponus u conpBonu3 coneil. KoHcranra paBHOBecus peakiuu ruapoiusa. GakTopsl, BIUSIONINE Ha
pPaBHOBECHE PEaKInil THAPOIIN3a.

[IpousBenenne pacTBOPIMOCTH IIFIOXO PACTBOPHMBIX CHIIBHBIX JIEKTPOJIUTOB. Y CIIOBUS OCAKICHUS U
PacTBOPEHUSI OCAKOB.

OCHOBHBIE TIOJIOKEHHS TNpOTONUTHYECKOW Teopun bpencrema-Jloypu. CompsokeHHBIE KHCIOTHI U
ocHoBaHMA. KoHCcTaHTa MPOTOIMTHIECKOTO paBHOBECHS KAK XapaKTEPUCTHKA CHIIBI KUCIIOTHI M OCHOBAHHS.

9. DJIeKTPpOXUMHYEeCKHe CBOIICTBA PACTBOPOB

ComnpsiKeHHbIE OKUCIINTENIbHO-BOCCTAHOBUTEbHEIE Naphl. [IoHATHE 0 ABOHHOM 3JIEKTPUUECKOM CIO€.
OneKTpoibl, ragbBaHUYeCKas gueiika. DIeKTpoaHbIN noTeHnuan. CTaHIapTHBIN AIEKTPOAHBIN MoTeHIan. Ps
HanpsbkeHuit. OnpeiesieHle HallpaBIeHNs OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. YpaBHeHue HepHeTa.
Huarpammsel  Jlatu-mepa. IloHsTHe O [auarpaMMax OKHCIMTENBHBIX COCTOSHHUM (IUarpaMMbl «BOJIBT-
SKBUBAJIEHT - CTENEHb OKUCJIEHUS»). 3aBUCHUMOCTh 3JIEKTPOJHOro noreHnuana or pH cpensl. Dnekrpomnus,
EKTPOXUMHUUECKHE HCTOYHUKHI SHEPTUH, KOPPO3HUS KaK IIEKTPOXUMHUUYECKHUH TPOIIECC.

10.CBoiicTBa XUMHYECKHX 2JIEMEHTOB

XuMHUeCKre CBOMCTBA KOHKPETHOTO 3JEMEHTA WIIM TPYIITHI SIIEMEHTOB TIpeIIaracTcss 00CyXKaarh 1Mo
eIMHOMY IUIaHy.

1. TlonoxeHHe B MEPHUOTUUECKON CHCTEME, PACIPOCTPAHEHHOCTh M (POPMBI HAXOXKACHUS B MIPUPOJC.
Creruduka 31eMeHTa U €0 COSAMHCHHIMA.

2. DnekTpoHHas 000JIOYKAa aToMa, MOTCHIMATBI HOHHU3AI[MH, CPOJACTBO K  JIIEKTPOHY,
3JIEKTPOOTPHUIATENFHOCTD, XapaKTePHbIE CTETICHU OKUCIICHUS.

3. IIpocteie BemiecTBa: GOPMBI CYIIECTBOBAHUS U (PU3NUECKUE CBOMCTBA, XapaKTep ¥ SHEPTHUs CBsI3H,
(ha3oBbBIC MPEBpAIICHUS, PEAKIIMOHHAS CIIOCOOHOCTb.

4. Bs3amMmopmelcTBHE C 3JCMEHTAMH, PACCMOTPCHHBIMU paHee: YCIOBHS MPOTEKAaHUS peaknui, MX
TePMOAWHAMHYCCKIEC W KHHETHYCCKHE XapaKTePUCTHKH, MPOAYKTHL OJCKTPOHHOE CTPOCHHE U IIPO-
CTPaHCTBEHHAas CTPYKTypa IONyYaeMbIX COCOMHCHUH, WX KHCIOTHO-OCHOBHBIE W  OKHCIHUTEIHHO-
BOCCTAaHOBHTEIIFHBIC CBOHCTBA, PeaKIIMOHHAS CTIOCOOHOCTB.

5. BsamMopneiicTBHE MPOCTBHIX BEIISCTB M COCAWHEHWA C BOJOW M WX COCTOSHHE B BOJHBIX
pactBopax. XapakTepHbIE KHCIOTHO-OCHOBHBIE U OKHCIHTEIHHO-BOCCTAHOBHUTEIBHEIC TIPEBPAIICHUS B

pacTBopax.
6. KoMIuiekcHbIE COEUHEHNUS.
Booopoo

Bonopox B npupoae. M3oTons! Bogopoaa. BaneHTHbIE BO3SMOXXHOCTH aToMa M XapaKTepHbIE CTEICHH
oxkucnenus. Monekyna Hj. Ilonmyuenue Bogopona. dusnueckue 1 XMMUUECKHE CBOMCTBA IPOCTOIO BEILECTBA.
PacTBOopeHne Bomopona B MeTalgax. ATOMapHBIH BOIOPOA, €ro IOJIyYeHHE M PEakIMOHHas CIIOCOOHOCTH.
KoBanentnsle coeaunenust Bogopoja. MoHsl H' u H’, ux B3aumopeiictBue ¢ Bomoi. BonmoponHas cBsi3b,
MIPUYHHEI e¢ 00pa30BaHUs, CIIOCOO OIICAHUS.

Kucnopoo

1. Tlomoxxenwue B mepuoamdeckoit cucreme. Kuciaopox B mpupone. M3oromsr kucinopona. BareHTHEIC
BO3MOKHOCTH aTOMa W XapakTepHble cTeneHW okuciaeHus Monekyma 0,. Ilapamarsetusm Kuciopona.
[Tonmyyenne kucnopoja. PuU3uUecKrue U XMMUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA. AJIJIOTPONHS KHUCIOPOJA,
030H. O30H B aTmMocpepe.

2. B3saummogeiicTBue KHCIOpOJAa C BOJOPOAOM. MeXaHM3M pEaklUH BOJOPOJA C KHUCIOPOIOM.
CoenuHEHHsT KHCIIOpOJA C BOAOPOAOM, THIPOKCHI, BOJA, MEPOKCHI Boxopona. TepMmmdeckoe U (OTOXH-
MHYECKOE pasiiockeHue Boipl. [lorydaeHne W cBOHCTBa mepokcuga Bogopoaa. H,O, kak OKHCIUTENs U Kak
BOCCTAHOBHTEIb. [IpMeHeHNe TEPOKCHIAa BOAOPOAA.

3. CocrosHus KHcioposja B ero coeauHeHmsx. Oxkcuipl W ux kiaccudukanus. Ilepoxcuasl n
MEePOKCHUHAs TPyNNUPOBKa. MoHBI 0%,0,,0;. Cynepokcusl, 030HH/bI, UX B3aUMOAEUCTBHE C BOJIOM.

11. OcobeHHOCTH XMMUH 3JIEMEHTOB - HEMETAIIIIOB

Onemenmor V-4 epynnoi (canozenwt)

1. OOmas xapakrtepucTuka rpymmnbl. CTpoeHHE 3JEKTPOHHBIX O0OJIOUEK aTOMOB, MOTEHIIMAJIBI
HMOHU3AIINH, CPOJCTBO K 3JIEKTPOHY. BaneHTHBIE BO3MOKHOCTH aTOMOB M XapaKTepHBIE CTETIEHW OKHCIICHUS.
[IpocTele BemecTBa, XapaKTepUCTHKH MoJieKyT Hals.

2. CoeauHeHusi ¢ BOJOPOJOM. DHEPreTHUECKHE XapaKTePUCTHKH, XapaKTep CBA3M U JJIEKTPOHHOE
crpoenue monekyn HHal. Meroapl nonydenust u pusudeckne CBOWCTBA, TAIOTEHOBOIOPOAOB. KucinoTHble 1
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA, DPEAKIMOHHAS CIOCOOHOCTh. [aloreHugHble HMOHBI M HX
COCTOSTHHE B BOJIHBIX pacTBOpax. ['amoreHusI METasos.

3. Oxcuzbsl MU OKCOKHCIOTHL. OOmias XapakTEpHCTHKAa OKCHJIOB: CTPOCHHE MOJIEKYJ, Xapakrep U
9HEprust cBs3W. TepMoAMHAMHYECKHE XapaKTEepUCTUKU oOpasoBaHus. IlonyueHne M XMMHYECKHE CBOHCTBA
OKCHAOB. YCTOWYMBOCTH OKcUIOB. OcoOeHHOCTH coequHeHHMH ¢Topa M Homa c KuciopojoMm. Peakimn
OKCOKHMCIOT. OCOOCHHOCTH XJIOPHOW M HOAHOW KUCIIOT.




4. CoenuHEHUs TaJloOTeHOB JpYT ¢ apyrom. MHTepragorennapl. @opMbI CYIIECTBOBAHUS U CTPOCHUE
MOJIeKyJ. TpeXmeHTPOBBIE JJIEKTPOHHOM3OBITOUHBIE CBS3W B MOJEKYJIaX WHTEPTaJIOTEHUIOB. XHUMHUECKUES
CBOMCTBA M METOBI MOIy4YeHUs. B3aumonencTBue ¢ BOJOM.

5.  OKHCIHUTEIPHO-BOCCTAHOBHUTEIBHBIC PEAKIHH TAJIOTEHOB W X COCIMHEHUH B BOIHBIX PACTBOPAX.
B3amMopeiicTBie TPOCTBIX BEIIECTB C BOJIOH, KHCIBIMH M MICIOYHBIMH pacTBopaMu. OKHCIHTEIHHO-
BOCCTaHOBHUTENLHBIC CBOMCTBA COCAUHCHUIA.

Onemenmut VI- zpynnul (xanvkozenwt)

1. OOmas xapaktepuctuka rpymmbl. CTpOSHHE 3JICKTPOHHBIX O00O0JOYEK aTOMOB, MOTCHIIHAJBI
HOHM3AIUH, CPOJACTBO K DIIEKTPOHY. BaneHTHBIE BO3MOXHOCTH aTOMOB M XapaKTEPHBIE CTEIEHU OKUCICHHS.
[IpocThie BelecTBa, LIETIOUEYHbIE CTPYKTYPhI, XapaKTEPUCTUKU MOJIEKYIT Xo.

2. CoenuHeHHS C BOJOPOJIOM. DHEPreTHUCCKUEC XAPAKTCPUCTHKH, XapaKTEp CBSI3U U CTPOCHHE
monekyn HpX. CynbdaTtel. MeToAbl MOMy4YeHHsS M OCHOBHBIC XMMHUYECCKHE CBOWCTBA XaTbKOTCHOBOJOPOJIOB.
XanbKOTeHUIHBIC HOHBI M IX COCTOSTHHE B BOJHBIX PacTBOpaxX. XalbKOTESHHUIBI METAJIIOB.

3. Okcunsl 1 OKCOKHACIOTHL. OO0MIas XapakTepUCTHKA OKCHAOB: CTPOCHHE MOJIEKYJI, XapaKTep CBS3H,
sHepreTuka. Ilonyyenue u xumunueckue cBoiictBa okcunoB X0, u X0;. Kuciaorer H,XO3 u H,X0,: crpoenue
MOJIEKYJl, XHMHYIECKHE CBONCTBA, METONBI MONy4eHHs. OCOOCHHOCTH CEJICHOBOW W TEIUTYPOBOW KHCIIOT.
OKCHKHUCIIOTHI CEpPhI: MPUIUHBI KX MHOT000pa3usl, Kiaccu(puKanus, CTPOCHAE 1 XUMUICCKIE CBOWCTBA.

4. Tamorenunsl. DopMBI CYIIECTBOBAHUS U CTPOCHHAE MOJIEKYN. MeTONBI MOTYYCHUS U XUMIYCCKUEC
cBoOMcTBa. B3anMoJieliCTBUE rajloTeHUI0B ¢ BOJ0H. OKCOTaIOTCHHUIBI.

5. OxuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIMKW XaIbKOTEHOB M WX COSAMHEHMH B BOJHBIX
pactBopax. B3aumopelicTBMe MNpPOCTBIX BEUWIECTB C BOAOW, KHCIBIMH M IIEJIOYHBIMUA PACTBOPAMHM.
OKHUCIUTEIHHO-BOCCTAHOBHUTEJIBHBIC CBOWCTBA COCITMHCHHIA.

Onemenmur Y-A epynnoi

1. OOmas xapakTepucTuka rpymmnbl. CTpoeHHE 3JIEKTPOHHBIX O0OJIOUEK aTOMOB, MOTCHIIHMAIIBI
MOHH3aLNH, CPOJCTBO K 31eKTpoHy. IIpocTsie BemecTsa, amotponus. OcoOeHHOCTH a30Ta.

2. CoenuHeHHs C BOXOPOAOM. XapakKTep CBS3HM, SHEPTETHUECCKHUE XAPAKTEPUCTUKH W CTPOCHHE
Monekynn XHj. MeTonsl moirydeHus ¥ OCHOBHEIE cBoiicTBa coenmHeHuit XHj. Conm amMmoHus u ¢ochoHms.
AvMmuakatel. Amunel, uMugsl, HuTpumbl. Docounmel. CoemmHenus X,H,;, WX cTpoeHWe U CBOWCTBA.
I'uapoxcunamMuH. A30THCTOBOIOPOIHAS KMCIOTA U a3U/bI.

3. Oxcuapl W OKcokucioThl. OOmias xapakrtepucTuka OKcuaoB. Oxcuapl azora. DPopmsl
CYyIIIECTBOBaHMSA, CTPOCHUE U SHEPTreTHKA MOJIEKYI. MeToAbl OTydYeHHs] OKCHIOB a30Ta. OKCOKHCIIOTHI a30Ta -
a30THOBATUCTAsA, a30THCTAs U a30THAsl KUCJIOTHI, X CTPOCHHE, CBOMCTBA M METOMbI MOIY4YEHHUS, HUTPUTH U
HUTpaThl. Tepmudeckoe pasznokeHue HUTparoB. Okcuusl Gocdopa M IPYrux 3IEMEHTOB TPYMIbL, , HX
NOJIyueHHe, CTpoeHUe U cBoicTBa. OCOOEHHOCTH B3aMOJIEHCTBHS OKCHIOB (ochopa ¢ Bomol. OKCOKHCIIOTHI
¢docdopa u ero ananoros. CTpoeHue U CBOUCTBA KHCIOT pocdopa.

4. Tanorennapl. O0mas xapakTepucTika, Gopmsl u cTpoeHne Moiekyi. ['anorennast asora. Tpu- u
MIEHTaroJoreHu 6! pocdopa u ero aHaIoros. MeToabl MOJTyYeHHsI 1 XMMHYECKHe cBOiicTBa. B3anmoneiicTue ¢
BoJI0H. B3anMopeiicTBre raoreHuIoB ¢ okcugamu. OKcorajoreHibl.

5. Cynbdunsl. DopMsl 1 cTpoeHHE MOJEKYI. [lodydeHrne 1 XUMIYEeCKIe CBOMCTBA. THOKHCIIOTHI.

6. KomruiekcHble coeuHeHus. | aloreHOKOMILIEKCHI.

7. DneMeHTOpraHHYeCKHE COCTUHEHUS

8. OKHCINTEIbHO-BOCCTAHOBUTEbHBIC PEaKIMi B pacTBopax. B3anMoeicTBHE POCTHIX BELIECTB C
BOJIOH, KHCIBIMH W IIEJIOYHBIMH DPAacTBOpPaMH. BocCTaHOBIEHHE HHUTPATHOTO HOHA B PAa3IMYHBIX Cpelax.
OKHCITUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA COeTMHEHNH ocdopa i ero aHAJIOTOB.

Inemenmut IV-A zpynnoi

1. OOmas xapakrepuctuka rpynmsl. OCOOEHHOCTH CTPOCHUS 3JICKTPOHHBIX OOOJIOYEK AaTOMOB,
MOTEHIMAaJbl HOHU3AIMU, CPOJCTBO K 31eKTpoHy. [IpocThie BemecTBa, alaoTpOmys.

2. Heopranuueckas Xxumus yriaepoaa. Anmas, rpadur, kapounsl, gpymiepensl. CoequHenus rpadura.
MeraHn n yraeBogoposl. KapOumel metamioB. OKCHIIBI yTiiepo/ia, SHEPreTHKa, CTPOSHHE MOJIEKYJI M CBOHCTBA.
OxcoxkucnoTsl yriepona. Kapbonatsl. [amoreHuasl um okcoranoreHus! yriepoaa. Cepoyriepoa W Ipyrue
coequHeHus ¢ cepoit. CoenHEHNS ¢ a30TOM: IIMaH, JUIHAH, CHHIIBHAS KucioTa. [{naHoBas M M30IMaHOBAs
KHACIOTHL. TronmanoBas kucyiora. OpraHuuecKue COeTNHEHNUS.

3. CoeauHeHHUsi 3JIEMEHTOB MOJATPYIIbBI KPEMHHS C BOAOPOJIOM. XapakTep CBs3H, SHEPreTuka u
cTpoenue mMomekyn XHy. Meroapl moiaydeHusl 1 XuMudeckue cBoiictBa. Cuimmmasl. KpeMHuit opranndeckue
COCTMHEHUS.

4. Okcunpl W THAPOKCOTPOM3BOAHBIE. OO0IIas XapaKTepUCTHKa OKCHIIOB KpeMHHs. KBapi m ero
moaudukauus. M3menenue coiictea okcuaoB XO u X0, B psiny Si - Pb. KpeMHHeBbIe KUCIOTBI U CHIIMKATHL.
OKco- ¥ THAPOKCOHOHBI aHAaTO0roB kKpeMHusi. Colu 0J0Ba U CBUHIIA, UX PACTBOPHUMOCTD U TUAPOIIH3.

5. Tamorennapl. O0mmas xapakrepuctuka, Gopma 1 CTpoeHHe MOJIEKyJl. JJu- n TerparanoreHuapl, ux
YCTOMYUBOCTb, METObI TIOJIYUEHUS] U XUMUYECKUE CBOMCTBA. THOKUCIIOTHI FepMaHUs U 0JI0BA.




6. Xanbkorenunasl. ®Popmbl u crpoenue. IlomydeHMe W XUMHUYECKHE CBOMCTBA. THOKMCIOTHI
repMaHHs U 0JI0Ba.

7. Coennnenus a3orta ¢ pocdopom.

8. KowmmiekcHele coeauHeHns. [ekcadTopkpeMHHEBas KuCIoTa. MOJIEKYJISIPHBIE KOMIUIEKCHI
(anmyxTel) TeTpadTOpuAa KpeMHHS. | allOTeHOKAMIUIEKCHI KPEMHHS M €0 aHaJIOroB. MeTalopraHndecKue
COCIMHEHUS T€PMaHHUsA, OJOBAa M CBUHIA, UX CTPOEHHE M cBoiicTBa. IloTeHIManbl MOHM3AaLUH, CPOACTBO K
371eKTpoHy. IIpocThie BelecTBa, BOCCTAHOBUTEbHBIE CBOMCTBA. B3aumoneicTBue ¢ BOAOH.

9. Bonopoansie coenuneHus snemenToB | u Il rpynn. Monuble runpunsl. Ponp mienodHsix u
IIEI0YHO3EMEIIbHBIX METAJJIOB B cTabuinu3anuy nona H . BzauMoneiicTBiie MOHHBIX THIPUIOB C BOIOM.

10. Oxcuapl WIIETOYHBIX METAIOB, (OpMBI, YCTOWYHMBOCTb, XHMHYECKHE CBOIMCTBAa OKCHJIOB.
Ilepokcunpl, CynepoKCHUIBI,030HUIB! IMIETOYHBIX MeTalaoB. OKCHUABI M TEPOKCHUIBI IIETOYHO3EMENIBHBIX -
MetaiioB. [ToxydeHue kuciaopona yepes nepokcus 6apusi.

11. T'unpokcuapl MIETOYHBIX U IEJIOYHO3eMEeNbHBIX MeTauioB. [llenoun. OcoGeHHOCTH THAPOKCHIA
6epmwums. JJuaronanpHoe cxoactso Be u Al

12. Conmm mENOYHBIX METANIOB, WX PacTBOPUMOCTb. [WMaparanus HOHOB INEIOYHBIX METAJIOB.
[TonsTre 00 oTpUIATENBHOM THApPATALIIH.

13. IIpyumHBI OTCYTCTBHUSI OJHO3apAOHBIX HOHOB 3JIEMEHTOB TpYyNIBl B BOZHOM pactBope. Comn
LIEJI0YHO3EMENBHBIX METAIIOB, HX PACTBOPHUMOCTD U THIPOINIH3.

Xumus 61a20poO0HbIX 2a308.

1. OcoOEHHOCTH CTPOCHUS ANIEKTPOHHBIX 000JI0OYEK ATOMOB, M BAJICHTHBIE BO3MOKHOCTH.

2. ®ropuapl KCEHOHa, MYTH MX MOJYYeHHsS U XUMHYEeCKue cBoMcTBa. [Ipupona XumMuueckux cBszer
B COCIMHEHUSIX 0JIarOPOJIHBIX ra30B. [ MIlepBaJIeHTHBIE CBA3H.

3. BzaumoneiictBue ¢ropuaoB KceHOHa C BOJOH UM Imenodamu. OKCOMTOPUABL, OKCHIBI U
OKCOKHUCJIOTBI KCEHOHA.

4. XuMuuecKHue COeTUHEHHS APYTUX OIaropoIHbIX Ta3oB.

12. Ocob6eHHOCTH XMMHH 3JIEMEHTOB-METAIUIOB (XMMHUS IEPEXOIHBIX SIIEMEHTOB)

Obwas xapakxmepucmuka nepexoOHbIX 3/1eMeHIN08

1. Ocobennoctu crpoenust aromoB O u F snemenToB. OpOuTanbHble PaaryChl, SHEPTUH HOHU3ALINH,
CPOACTBO K 3JIEKTpOHY. MHOTOOOpasme creneHer oxkucieHus. OTIUYUSA OT 3JIEMEHTOB TIIABHBIX ITOATPYIIIL
BhICOKHE CTCMIEHH OKHCIICHHS U MOJICKYJSIpHBbIC cOoenuHEeHMs. Hu3kue CTENneHW OKUCIICHUS W COCTUHCHUS
MEPEMEHHOT0 cocTaBa. MeTalIn4eckoe COCTOSIHUE MPOCTHIX BEILECTB.

2. CXOICTBO W pa3nuyusi DJIEMEHTOB IIEPBOTO, BTOPOrO M TPETBETO IEPEXOJHBIX PSIJIOB.
JlanTanouanoe cxatue. [1OBBINIEHHOE CXOACTBO JJIEMEHTOB - JJIEKTPOHHBIX aHAJIOTOB BTOPOTO U TPETHETO
PAIOB.

3. Copnepxanue B npupone. [lomydeHue MeTayuioB W3 pyaA. MeTaiayprus 4epHbIX U IIBETHBIX
MeTaUIOB. MEeTOIBI OYHCTKH METAJLIOB: 30HHAS TUIaBKa, HoauaHOE padUHUPOBaHUE.

Cranouti, muman, 6aHaOull U Ux aAHAI02U

1. OOmas xapaKTepuUCTHKa 31eMeHTOB. CTpOeHHE aTOMOB, BO3MOXKHBIC CTEIICHH OKHCIICHUS B
COCTUHCHUSX.

2. [Tlpocrtsie BemecTBa: (pU3NIECKHE M XUMHICCKHE CBOMCTBA. [IpuMeHeHwMe.

3. Baxneilmue OWHApHBIE XUMHYECKHE COCIUHCHUS: THAPHIBI, OKCHIBI, TaJOTCHHU/IBI,
xajpkoreHu b1, KiiactepHble coeiMHeHUs..

4, Xumus BOIHBIX pAcTBOPOB. YCTOHYMBBIE KATHOHHBIE W aHHOHHBIC (OpPMBI. AKBa- H
OKCOKaTHOHBI, OKCO- U TUApOKcoaHnoHbl. Banaanii (IV) u ero npousBoaasie. KoMmIiekcHbIe cOeTMHEHNS.

Ilooepynna xpoma

1. OOmas xapakTepucThKa 3j1eMeHTOB. CTpOeHHEe aTOMOB, BO3MOXHBIC CTETICHH OKHCJICHHS B
coenunenusix. Hanbosee xapakrepusie crenenu okucienus: Cr (I111), Mo (VI), \YCV1).

2. Tlpocrtsie BemecTBa: PU3NUECKUEC H XUMHYCCKIE CBOMCTBA. [[pHYHHBI TYTrOIDIABKOCTH MOJIAOICHA
u Bonb(pama. [IpuMeHeHre B CIICIIMATbHBIX CIUIaBaX. XpPOMHUPOBAHHE METAJUIOB.

3. Baxneilimne OWHApHBIE XUMHYECKHE COCIUHCHHS: OKCHMABI, TaJIOTCHUABI, XaJIbKOTCHUIBI.
3aBHCHMOCTh CBOHCTB OT CTEIICHH OKUCIICHUs. TepMUYecKoe TUCTIPOITOPIIMOHINPOBAHNE HU3IIUX TaJIOTCHUIOB.
KnacrepHsie coequHeHUs

4. bBusgepHble W MOJUSIACPHBIC COCAMHEHHs. XPOMOBAs KHCIIOTA, XPOMAaThl M AMXPOMAaThl. M30-
TeTePOTIOINKUCIOTH MOJIOIEHA U BOJIb(hpama v UX MPOU3BOJIHEIE.

5. KommiekcHble coequHeHMs. AKBa- U THAPOKCOKAaMITIEKChl. MHOrooOpa3ne KOMILUIEKCOB Xpoma
(1.

Iooepynna mapeanya

1. ObOmas xapakTepUCTHKA D3JEMEHTOB, CTPOSCHHE aTOMOB. MHOrooOpasme CTeleHeld OKHCICHHUS.
SlnepHblii CUHTE3 TEXHELusI.

2. [IpocTeie BemecTBa: (GU3NUCCKUC U XUMUYECKUE CBOMCTBA. [IpuMeHeHue.

3. BaxHelimiue OWHApPHBIC XUMHYCCKHE COCAMHCHHS: OKCHIBI, TaJIOTCHHUIIBI, XAJIbKOTCHUJIBI.
KnactepHbie coeTMHEHUS PCHUSL.




4. Xumus BOAHBIX PacTBOPOB. YCTOWYMBBIC KAaTHOHHBIE WM aHHOHHBIE (DOPMBL. YCTOHYMBOCTB
KaTHOHOB MI B BOAHBIX pacTBOpax. MapraHuneBasi KucioTa. OKHUCIUTENbHBIE CBOWCTBA IMEPMaHTaHATHOTO
noHa. Y CTOWYMBOCTE Mpom3BOaHBIX perus (VII).

5. KoMInekcHble COeIMHEHUS.

XKeneso, kobanem, nuxens

1. O6mas xapakTepucTuka 3i1eMeHTOB. CTpoeHHE aTOMOB, BO3MOXKHBIE CTEIICHH OKHCIICHHS B
coenuHEeHUSX. [IOHWKEHNS BBICIIMX WM XapaKTEPHBIX CTETIEHEH OKWCIICHHS 110 CPAaBHEHUIO C IOATPYIIHNOH
Maprasua.

2. IIpocteie BemecTBa: (pU3MYECKHE U XUMHYECKUE CBOIcTBa. Ponb xkesesa u ero cruiaBoB B HICTOPHU
nuBmin3anuu. CoBpeMeHHble IPUMEHEHN METAIOB TPHUAbI JKejle3a U CIIJIaBOB Ha UX OCHOBE.

3. BaxxHelilne OnHapHble XUMUUECKHe coequHeHus: OKCUAbI, TalOreHUAbl, XalbKOTCHUIBI.

4. Xumusi BOJHBIX DPacTBOpPOB. YCTOHYMBBIC KaTHOHHBIE M aHMOHHBIE (OpMBEL ['mapomus conel
xene3a. llenodnbie akKyMyJIsTOPBI.

5. KommekcHbie coemuHeHUs. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIC CBOMCTBa KoMmIuiekcoB Pe (II) m
Co (1) u Co (III). MHOrooGpasme 1 yCTOHIHBOCTD KOMILIEKCOB C 3IEKTPOHHON Koupurypammeii d°. ITmocko-
KBaJIpaTHBIC U OKTa3PHUUIECKHE KOMIUIEKCHI HUKEIIS.

ITnamunogvle memanivl

1. OOmas xapakTepucTHKa 31eMeHTOB. CTpoeHHe aTOMOB, BO3MOXKHBIE CTEICHH OKHCIICHHS B
coemuHeHUAX. [Ipomeccs! apduHaxa.

2. IIpoctsie BemiecTBa. IIpU4MHBI BHICOKOI MIOTHOCTH M TYTOMJIABKOCTH. XHUMHUYECKass UHEPTHOCTb.
[epeBox B pacTBOp 01arOpOJHBIX METAJIIOB.

3. Baxueiime OWHapHbIE XHMHYECKHE COCIMHEHMS: OKCHIbBI, TAJIOTCHUABI, XaJIbKOTCHUJIBL
TeTpaokcuas! OCMUS U PyTEHUS.

4. KommekcHele coequHeHus. PasHooOpa3ue KOMIUIEKCHBIX COEIMHEHUH IJIAaTHHOBBIX METAIOB U
ero npuuuHbl. I1ocko- kBaxpaTHele KoMIuleKchl miaTHHE (1) 1 okTasnpuyeckue koMIiekes! mwiatusl (IV).

Meow, cepebpo, 3010mo

1. OOmas xapakTepucTHKa 31eMeHTOB. CTpoeHHe aTOMOB, BO3MOXKHBIE CTEICHH OKHCIICHHS B
coenunenmsx. CriemuduKa 0HO3aPAIHbIX HOHOB ¢ KoHuryparmeii (d'°).

2. IlpocTele BemecTBa: (PU3NIECKUE U XUMHUYECKHE cBOWCTBa. CaMOpPOIHBIE METAIIbI.

3. BaxxHeliine OMHapHbIe XUMHUYECKHE COCMHEHHS: OKCHUJIBI, TaJIOT€HHU/IbI, XaJIbKOT€HHUIBI.

4. Xumust BOAHBIX pacTBOpoB. OKHCINTENBHO-BOCCTaHOBHTEMBbHBIE cBoicTBa CU (I) u Cu (IT), Au (1)
u Au (1I).

5. KoMmiekcHbIe COeMHEHUS.

Ilooepynna yunxa

1. Obmas xapaktepucThka dJeMeHTOB. CTpoeHHe aTOMOB, BO3MOXXHBIE CTENEHH OKHCIIEHUS B
coemuaeHUsX. OcobeHHOCTH coenuaeHnit pTyTH (I).

2. IIpocTrie BemecTBa: (PU3MUYECKUE U XUMHUYECKUE CBOMCTBA. YHHUKAIBEHBIC CBOMCTBA METAJUIMIECKOM
prytu. [Ipumenenne.

3. Baxseilinme OWHApHBIE XUMHYECKUE COCTUHCHIS: OKCHIBI, TAIIOTCHHUIBI, XaTbKOT CHUIBI.

4. XuMHsL BOTHBIX PaCTBOPOB. Y CTOHYMBBIC KATHOHHBIC M AHHOHHEIE (POPMBI. AM(POTEPHOCTH IIMHKA.
AKBa- KAaTHOHBI U THJIPOKCOAHUOHEI.

Jlanmanouowt

1. OO6ma xapakTepucTHKa 31eMeHTOB. OCOOEHHOCTH CTpPOSHHS aTOMOB, NPHYMHBI CXOJCTBA
3JIEMEHTOB, BO3MOXKHBIEC COCTOSTHUS okucyieHus. Coaeprkanue B mpupojie. Paznenenue anemeHnToB. Gusndeckre
1 XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB.

2. XuMHu4YecKkrue CBOMCTBA COCIMHEHUH JTAaHTaHOUIOB, OKCHJIBI U THIPOKCOIIPOU3BOIHBIC. [ amoreHu b1
U Ipyrue OMHApHBIC COCAMHEHUS. XUMISI BOJHBIX pacTBOPOB. OCOOCHHOCTH LEPHUS H €BPOITHSL.

Axmunouowl

1. O6mas xapakrepuctika. OCOOCHHOCTH CTPOCHHS aTOMOB, CpaBHCHHE C JIAHTAaHOUJIaMHU.
PasHooOpasus cocrostauii okucnenus. ConaepxkaHue B MpHUpojie. PaInoakTUBHBIE ceMeicTBa TOPHsS, YpaHa U
aKTUHUS. SIIepHble peaky U CUHTE3 3JIEMEHTOB. TpaHcamepulueBbie 3JIEMEHThI. BaxkHeilne npakTuueckue
npuMeHeHus. [Ipobiiema pasaencHus n30TonoB. PU3nvecKrue 1 XUMUIECKHE CBOWCTBA MPOCTHIX BEIICCTB.

2. TlepnoIMIHOCTH B U3MEHEHWU XUMHUYECKUX CBOWCTB, CXOJICTBO C IPYTUMH dJIEMEHTAMH, JEICHUE
Ha nojcemeiicTBa. COCTOSIHUSI COSTUHEHNH B BOJHBIX pacTBopax. CoequHEHHs ypaHa, HeNITyHHS, TUTyTOHUS B
BBICIIIMX CTEIEHSIX OKUCIeHUsI. KOMITTIEKCHBIE COeNHEHNS aKTUHOUIOB.

3. PacmpeneneHue MHKPOKOJIMYECTB pPAJAMOAKTUBHBIX H30TOMOB B TETEPOTEHHBIX CHCTEMaXx.
[IpumeHeHre MOHHOTO OOMEHA, SKCTPaKIMU M XpOMarorpaduu K W3YYCHUIO COCTOSHHS PaJIUOaKTHBHBIX
2JIEMEHTOB B pacTBope. [IpuMeHeHne panoaKTHBHBIX H30TOMOB B XUMHUYECKUX MUCCIIECIOBAHMIX. X UMUICCKUE
MIPOLIECCHI C YYACTHUEM «TOPSIUYMX» aTOMOB. Pagnomnu3 Boabl.

13. MeToanb! HCCJIeN0BAHNS HEOPTAaHNYECKHX COeIHHEeHU I

Heopranuueckuii cuHTE3 W XUMUYECKUH aHalu3: MpernapaTUBHbIE METOABI HM3y4YEHHUS COCTaBa,
CTPOEHUS U CBOWCTBA BEIIECTB.




[TpuHIMOB PU3NKO-XMMHYECKHX METOJIOB MCCIIEAOBAHUS PACTBOPOB HEOPraHWYECKUX COCIUHEHHH -
ONTHYECKAss M PEHTTCHOBCKAas CIIEKTPOCKOMMS, KpHOCKOMus, 30ynuockomust, pH-MeTpus, moTeHInoMeTpus,
SAMP-cnexTpockonust (Y3KUX JIMHUH), KaTopuMeTpus. KnHeTrndeckre MeToIbl HCCIIeIOBAHMS.

[TorsATHA O QUBMKO-XUMHIECKUX METOJAaX HMCCIIENOBAHUS TBEPAOTO BEIIECTBA - PEHTT€HO(hA30BBIN U
PEHTTEHOCTPYKTYPHBIN aHAIN3, HEUTpOHOTpadus, MArHUTOXUMHSI, TEPMOXHMHUYECKHE METOJIbI, TEPMUUCCKUH
aHayu3, cnekrpockonus — Y ®-, UK-, ontuueckas, AMP mupokux nunuii, SAI'P-ciekTpockomnusi, onpeaeneHue
JaBJeHuUs rmapa. MeTozpl paiioaKTHBHBIX HHINKATOPOB.

[Tpuembl GU3NKO-XUMHYECKOTO aHaIN3a (AMarpaMMBbl COCTOSIHUH, X MpoCTeiie GopMsl).

Komnberotepusanusa wuccnenopanuil. [loHsTHEe 0 MeTomax MaTeMaTHMYeCKOro MOJCIUPOBAHUS U
IUTaHUPOBAHUA IKCIIEPUMEHTA.

5. | O6pa3oBaTeabHbIE TEXHOJIOTHH

[Tpu monroroBKe CrENUaINCTOB-XUMHKOB UCTIOJIB3YIOTCS CIIEAYIOIUE OCHOBHBIE (DOPMBI TPOBENICHUS
y4eOHBIX 3aHATHIH:

- UHTEPaKTHBHBIC JICKIIHN;

- JIEKIUH Npecc-KOH(pEPEHINH;

- TPEHWHTY M CEMHHAPBI IIPO Pa3BUTHIO NPO(ECCHOHAIBHBIX HABBIKOB,;

- TPYIIIOBBIC, HAyYHbIE AUCKYCCHH, Ne0aThI

6. | Ucmoab3yemsble pecypcsl HHPOPMALHOHHO-TeTeKOMMYHUKAMOHHOM ceTn «Internet; nndopmannonnsie
TEeXHOJIOTHH, IPOrPaMMHBbIe CPeICTBA U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

HNudopmanuonHoe obecneyeHue

0a3bl AAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE M IOMCKOBBIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextpoHHas Oubinoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHas OHOIHOTEKA

http://primo.nlr.ru http://nbmgu.ru
OnexTpoHHas OubnmoTeka Poccuiickoil rocynapcTBEHHOH OMOIHOTEKH

7. | ®opMBI TEKYIIET0 KOHTPOJISA

CO6€CCI[OB3HI/I6, TECTOBBIN KOHTPOJIb, KOHTPOJIbHbIC pa60TbI, KOJIJIOKBUYMbI

8. | ®opMa MPoOMeKYTOYHOT0 KOHTPOJIsS

DK3aMeH BO 2-OM U B 3-M cemecTpax

Pa3paboTunk: K.1.H, npodeccop kadeapnl xumun Canamon A.M.



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

