AHHOTAIMA

paboueii nporpaMMbl y4eOHO AU CHUILIUHBI
B1.0.06 «Heopranuveckasi XuMHsD»»

Hanpasaenne noarorosku 04.05.01 «®yHgaMeHTAIbHASA M NPUKJIATHAS XUMUS»

HeJIl/l U3y4YeHUS] TUCHUIIHHBI!

- UI3Y4YCHUEC CTYACHTAMHU OCHOBHBIX MIOHATHH B 3aKOHOB XUMUH,

- OCBOCHHNE OCHOBHOT'O MaT€puaja 1mo CTpOCHUI0 aTOMOB, XAMHYCCKOM CBSI3U U 3aKOHOMEPHOCTAM, CBA3AaHHBIM
C MCPpUOAUICCKNM 3aKOHOM U nepnonnqecxoﬁ CUCTEMOU JIEMEHTOB II . MeHz[eﬂeeBa;

- U3y4CHHUEC OCHOB XUMHUYECKOM TEPMOJUHAMUKU U KUHETUKHU XUMHWYCCKUX TPOLECCOB;

- MMOJIy4YCHHUEC FJ'Iy60KI/IX 3HAHUM 110 TCOPUU PACTBOPOB U TCOPUU DJICKTPOXUMUYCCKUX IMPOILCCCOB;

- HU3Y4YCHHUC croco0oB MOJMYyYCHUA XUMHUYCCKUX DBJIICMCHTOB U HX COCHHHCHHﬁ; pPacCMOTPEHUE OCHOBHBIX
mpoueccoB, CBA3aHHBIX C XUMHWYCCKUMHU MNPEBPALICHHUAMU DBJIICMCHTOB M HX COCIUHEHUM B KOHKPETHBIX
CUTyalluAX;

- BBISICHCHHE BO3MOJKHEIX 00JIacTeit NMPUMCHCHHUS XUMHUYCCKUX 3JICMCHTOB U UX COGZ[I/IHGHI/II\/’I;

- U3Yy4YCHUC CTYACHTAMHU OCHOB O6H.Iel71 u HCOpFaHH‘IeCKOﬁ XUMHU C LCJIbIO IMPUMCHCHUA HUX NPHU U3YUCHUU
nocieAyronmux XuMHICeCKUuX AUCHUTUINH (aHaHHTH‘IeCKOﬁ XHUMHH, CI)HSH‘IGCKOﬁ n KOJ'IJ'IOI/IZ[HOﬁ XHUMHH, XUMHHU
Opr)KaIOH.[Cﬁ CpCabl, XUMHUHU ClICLIUAIIBHBIX BGH.IGCTB) u HpaKTH‘IeCKOﬁ JACATCIbHOCTH,

- (1)OpMI/Ip0BaHI/Ie Y CTYACHTOB CIICHUAJIBHOT'O THIIa XUMUYCCKOT'O MBIIIJICHUS;

- OCO3HAHHUC POJIM XMMHHU B IPOLCCCC OXPAHbL 01<py>1<a}0mel71 CpCabl.

Mecto gucuumiunsl B crpykrype OIIOII BO cnenuanaurera

JucturminHa «Heopranudeckass XUMEs» OTHOCHTCSA K 00s3aTEIbHON YacTH OCHOBHOW Mpo(decCHOHAIBHOU
00pa30BaTeNbHON MPOrpaMMBbI CIICIUATUTETa 0 HampasicHuio moaroToBku 04.05.01. «DyHmaMeHTanbHAsS U
IpUKIaaHas Xxumusiy. M3ydaercs B 1 u Bo 2 ceMecTpax

Pe3yJ’leaTbI OCBOCHUSA THUCHUITINHBI «Heopra}mquKaﬂ XUMMUSD)

Kon v HauMeHOBaHHE KOMTIETEHIN | NuaukaTopsl | Jeckpunropnl
YuuBepcaiabubie komnerenunu (YK)
YK-1 Cnoco6eH ocymecTBJISTh YK-1.1. AHanu3upyet 3HaTh: CBOM  JIMYHOCTHBIE
IOMCK, KPHTHYeCKHil AaHAIM3 W NpOOJIEMHYIO CHUTYalUIO Kak 0COOEHHOCTH M PECYpPChI
CHC-TEMY, BBISIBIISISE ee YMeTb: aleKBaTHO OLIEHHBAThH
CHHTe3 HH(OPMAINH, TPUMEHSTH
N COCTaBILIIONIMNE W CBSI3U cBOH CIIOCOOHOCTH "
CHCTEMHBIN MOAXOX IS PEMICHMS | njeycny HuMU BO3MOXHOCTH C COOTBETCTBHEM
MOCTABJIEHHBIX 32124 KOHKPETHOU CUTYaluu
Baapern: HABBIKAMU
CaMOJMarHOCTHKH JTHYHOCTHBIX
KOMMYHHUKATHBHBIX
CIIOCOOHOCTEH B JIEJIOBOM
B3aUMOJICIICTBUU
YK-1.2. Kpuruuecku 3HaTh: CHocoO0BI camo-
OLICHUBAET HaJIe)KHOCTh COBEpIICHCTBOBaHHS CBOEH Jie-
HCTOYHUKOB  HWH(OpMAIWH, ATEbHOCTH C Y4YETOM CBOMX
paboTtaer ¢ MPOTHBOPEYHBOWA JMYHOCTHBIX, JICITOBBIX,
uapopManueii ©U3  PasHBIX KOMMYHHKATHBHBIX KA4eCTB
HUCTOYHUKOB YMmerb: OTIpEeNIeIATh

OPUOPUTETHI  JIMYHOCTHOTO U
HpO(beCCI/IOHEU'H)HOFO pocTta

Ba aJleTh: npueMamMu neie-
nojlaranusg MW I[IJIaHUPOBAHUA

cBOEi npodeccuoHaTLHON
JIeSTeIbHOCTH
YK-1.3. PaspaGarbiBaer U 3HaTh: BO3MOXXHBIE BApHAHTEHI
COJICP)KATENIbHO ~ apryMEHTH- | PELICHHs THITUYHBIX 33/1a4
pYeT CTparerdio peuieHus | YMeTh: HCIIOJIb30BAaTh
NpoOJNIEMHOM  cUTyaluid Ha | HHCTPYMEHTBI  HENpPephIBHOTO
OCHOBE CHCTEMHOTO " caM000pa3oBaHuUs
MEXAUCIMIUINHAPHOTO Bianers: METOMKaMHU
I0JIX0/I0B CaMOpa3BUTHS u
camMo00pa3oBaHus

Obomenpodeccuonaibubie komnerenuuu (OIK)

OIIK-1 Cnocoben anammsupoBath, | OIK-1.1. [TpoBoaut | 3HaTh: cTaHIAPTHBIE METOJIEI




HHTEPNpPeTHPOBATh W

0000IaTH

Pe3yJbTaThl IKCHIEPUMEHTAJBbHBIX H

pacyer-HO-TeOPETHYECKUX
XMMHY€ECKOii HanpaBJieH-HOCTH

padort

KPUTUYECKUN aHAIN3
Pe3yJIbTaToOB COOCTBEHHBIX
9KCIICPUMEHTAIBHBIX U
pac4eTHO-TEOPETHIECKHUX paboT

TIOJTY4eHHS, MICHTH(OUKALIMN 1
HCCIII0OBAHMS CBOHCTB BEIECTB U
MaTepHaoB, IpaBuiIa 00pabOTKH
1 0ohopMIICHHUS pe3yIBTaTOB
paboter, npaBuna Th

YMeTh: IpOBOIHUTH POCTHIE
XAMHYECKHE OIIBITHI 110
IpeAaraeMbIM METOINKaM
Biragerb: 6a30BbIMHM HABBIKAMHU
MIPOBECHUS XUMUYECKOTO
9KCIIEPUMEHTA U O(OPMIICHHS €T0
pe3yJIbTaToB

OIIK-1.2. dopmynupyer 3a-
KJIFOUESHHUS M BBIBOJIBI 10 pe-
3yJabTaTaM aHAJIU3a JIUTEepa-
TYPHBIX JaHHBIX, COOCTBEHHBIX
9KCTICPUMEHTAIBHBIX U
Pac4eTHO-TEOPETHIECKHX padoT
B M30paHHOI 00TaCTH XUMUHU
WITH CMEXXHBIX HAYK

3HATh: METO/BI OJTYUCHHUS,
UIACHTU(DUKAIIMHA HCCIICIOBAHUS
BEIIECTB (MaTEpHAIIOB),
CTaHIapTHEIE 00pabOTKH
pe3yIBTaTOB SKCIICPUMEHTA
YMmerTh: IpoBOAUTH
MHOTOCTaIUHHBIA CUHTES,
BEIOMPATh METOJIBI JHATHOCTHKH
BEILIECTB U MaTepHalIOB,
NPOBOJIUTH CTaH-JaPTHBIE
u3MepeHusi, 00padbaThIBaTh pe-
3yJIBTaThl SKCIIEPUMEHTA
Biagers: HaBbIKaMU NPOBEACHUS
SKCIIEPUMEHTA I METOIaMH
00pabOTKH €T0 Pe3yIbTATOB

OIIK-2 Cnocooen
XHMHYECKHH
HCI0JI1b30BaHHEM

IKCIIEPUMEHT

NMPOBOAUTH

c

COBPEMEHHOI'0

o0opyaoBanusi, c00.,104asi HOP-MbI

TEeXHUKH 0€30MaCHOCTH

OIIK-2.1. PaboTaer ¢ XuMu-
YECKUMH BEIECTBAMH C CO0-
JIFOJICHUEM HOPM TEXHUKHU
0e30MacHOCTH

OIIK-2.2. Vicrionmp3yeT cyte-
CTBYIOIINE U pa3pabaThiBacT
HOBBIC METOIMKH MTOJYUCHUS U
XapaKTepU3aI[UK BEIIECTB U
MaTepPHAaJIOB ISl PEIICHHSI
3a/1a4 IpOQEeCCHOHATBHOM
JeSITeIbHOCTU

OIIK-2.3. [IpoBoauT Hccie-
JIOBaHHUS CBOWCTB BEIIECTB U
MaTepHAIIOB C UCTIOJIL30BAHH-
€M COBPEMEHHOTO HayYHOTO
00opyIoBaHUs

3HATh: OCHOBBI TEXHUKHI
0€30MaCHOCTH B XUMHUYECKOU
nabopaTopun

YMeTh: TPaBUIBEHO C TOYKH
3peHHs TEXHUKU 0€30IT1acHOCTH
o0palarscst Co CTEKITHHON
XUMUYECKOW MOCYA0U U
peakTuBaMu

Baagers: ocHOBamMu
6e301acHOT0 NMPOBEACHUS
XHUMHUYECKOT0 SKCIICPUMEHTA

I[Ipodeccuonanbubie komnerenuuu (IK)

IIK-1 Crnocoben BbIOMpATH

H

HCIMOJb30BATH TEXHUYECKHE Cpea-
CTBA U MeTOJbl MCNIBITAHUN 115 pe-
IIEeHUdA HCCIea0BaTCJbCKUX 3aaayv

XHUMHYECKOi
NOCTABJIEHHBIX
00J1ee BHICOKOIT KBaJIH(pUKATUM

NMPOMBIIIJIEHHOCTH,
CnenuaJImCcToM

IIK-1.1 ITpoBoxut 3Kcriepu-
MEHTaJbHBIE U (W) pacyeT-
HO-TEOPETHYECKHE UCCIIEO-
BaHHs B paMKax MpeioKeH-
HOT'O IJIaHa

IIK-1.2. Cucrematusupyer
nHpopManuio, NONTyuYeHHYIO B
X0/1€ COOCTBEHHBIX HCCIIENI0-
BaHWH, aHAJIM3UPYET €€ U
COIIOCTaBIISET C JIUTEPATyp-
HBIMU JTaHHBIMU

3HaTh: - CTAaHAAPTHBIC TPUEMBI
BBINOJTHEHHSI POCTEUIINX
AHAJIMTHYECKUX OIIBITOB;

- TUIBI (YHKIIMOHATBHBIX
MaTepuaIoB B XUMUYECKOH
TEXHOJIOTHH: KaTaln3aTophbl,
a7ICOPOCHTBI, DJIEKTPOIBI,
MeMOpaHbI, CEHCOPHI U JIp.

- (hyHAaMeHTaJIbHBIE KPUTEPUH
3¢ PEKTUBHOCTH HCIOJIB30BAHNUS
ChIpbsl U 3Hepropecypcos B XTC,
OCHOBHbIE HallPaBJICHUS
TOBBIIIEHUST 3P PEKTHUBHOCTH
HCTIONb30Ba-HUS CBIPHEBBIX U
9HEPreTUYECKHX PECYP-COB
YMeThb: - IPUMEHATH THIIOBbIC
MIPUEMBbI aHAJIN3a BEIIECTB U
MaTEpHaJIOB;

- 1I0JIb30BATHCS CTAHAAPTHBIM




000pyI0OBaHEM XUMHUYECKON
nabopaTopur NpH pete-Huu
y4eOHBIX 3a/1a4 Kypca
aHAJTUTHYCCKON XMMHUM;

- CHCTEMAaTH3HPOBAaTh MaTEPHAaIIbI
110 COCTaBy, CBOMCTBaM U
(YHKIIMOHATbHOMY Ha3HAUYEHUIO;
- OLICHUTH BECh MPOMBIIILICHHBIN
00BEKT KaK OOJIBIIYI0 XUMHKO-
TEXHOJIOTHUYECKYIO CUCTEMY U
TpaMOTHO OTHUCATh €€ HepapXu-
YEeCKYIO CTPYKTYpY;

- ICHOJIb30BaTh TEOPETHUUECKHE
TIPEACTABICHUS U1 00OCHOBAHMUS
BBIOOPA TOTO WJIM HHOTO METOAA
aHaNIN3a;

- TPaMOTHO aHAJIHN3HUPOBATh
TIOTy4eHHBIE Pe3yIbTaThl,
COTOCTABIIATH C IMCIOIINMHCS B
JUTEpaType;

- OLICHUTHh HAy4YHYIO HOBU3HY,
NPAKTUYECKYIO 3HAYUMOCTD U
JIOCTOBEPHOCTh PE3yIHTaTOB
Hay4HbIX UCCJIEIOBAHUII.
Buiagers: - cTaHmapTHEIMA
HMHCTPYMEHTAIBHBIMH METOJAMA
HCCIIEIOBAaHNS OPTaHWIECKUX
BEIIECTB ¥ MaTEPHAJIOB;

- HaBBIKaMH (OPMYIHPOBKU
Hay4HOI HOBU3HBI, IPAKTUYECKOM
3HAYMMOCTHU U TOCTOBEPHOCTHU
Pe3ynbTaToOB COOCTBEHHBIX
HAy4YHBIX UCCIIEIOBAHUN.

CTpyKTypa U coiep:kaHue TMCUHUIIIMHBI
4.1. CTpyKTypa AMCHUIINHBI

Bua yueOHoii padoThI Bcero uacos 1 cemecTp 2 cemecTp
OO6mas TpyJI0eMKOCTh JUCIUIIITUHBI 396 144 252
AyIUTOPHBIE 3aHATHS 220 68 152
Jlexkuuu 70 36 34
JlabopaTopHBIE 3aHATHS 150 32 118
CamocrosiTesnsHas paboTa CTyICHTOB 122 49 73
KonTpons 54 27 27

4.2. Coaep:xanue JMCUUNIHHBI

1. Brenenne

Xumus Kak cHUCTEMa 3HAHMHM O BELIECTBAaX U UX MpeBpalleHusX. Teopus U SKCHEpUMEHT B XUMUHU.
Paznnunble ypoBHM xuMunueckod teopuu. VHpopmannonHsle cuctembl. CHcTeMa NPUOPUTETOB B Pa3BUTHH
xuMud. OCHOBHBIE MPOOJEMBI COBPEMEHHOW HEOPraHWYecKoil Xxummuu. Pycckas HOMEHKarypa
HEOPTaHMYECKUX COCIMHEHUH (KHUCIOPOX, OKHCEN, THAPOOKHCH, BOJAA, IIEJN0Yb, IIEPEKHCH BOAOPOJA,
CEPHOKHCIBIN, XJIOPUCTHIH U T.1.). MexXIyHapoaHas HOMEHKIATypa. XUMHUS U SKOJIOTHS.

OCHOBHBIE TIOHATHA ¥ 3aKOHBI XUMHUH. ATOMHAs €IWHHUIIA MacChl. ATOMHAsE U MOJIEKYJIIPHAs MacChl.
Mons. MonsHast macca. BamentHocTh. CTeneHb OKHCIEHHS. OKBHUBAJIEHT. MoJbHAs Macca SKBHBAJICHTA.
OnpeneneHus XAMUYIECKOTO 3KBUBAJICHTA HJIEMEHTA, KHUCIIOTHI, THIPOKCHAA, CONH, OoKcuaa. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE 3KBUBAJICHTHI. 3AKOH CTEXMOMETPHUHU. 3aKOH HKBUBAJICHTOB.

Crnoco0b! BEIpa)KeHHSI KOHIIGHTPALUU PacTBOPOB.

2. Crpoenne aroma. Pa3eurue mnpeacraBiennii o crpoeHun aroma. KsaHToBoO-
MeXaHHYecKas MoJeb.

ATtoM — kak cinoxkHas cucrema. CroxHast cTpykrypa sapa. IIpotonst um Heifrponsl. IIpoToHHO-
HEITpOHHAasI TEOpHsI CTPOCHHUS sApa.




JIBolicTBeHHAsl MpHpoJa IEKTpoHAa. Macca U 3apsii IEeKTPOHOB. BOIHOBBIE CBOICTBA 3IEKTPOHOB.
CootHomieHne HeomnpeneaeHHocTH [eiizenOepra. [lonstue opOutann. BomHoBas (QYHKIHMS W BOJHOBOE
ypaBueHue Ulpenuarepa. PagnansHas u opOuTaspHast COCTABIISIONINE BOIHOBON (DYHKIIHH.

KsanToBbie uncia. CTpyKTypa 3JI€KTpOHHBIX 000moueKk. KBaHTOBEIE YPOBHHM, KBAaHTOBBIE TIOAYpPOBHH,
S-, p-, d-, f- atomusIe opbuTany. INpaBuno KieukoBckoro. PeambHbIe pactonoKeHns1 YpOBHEH M MTOAYPOBHEH B
aToMe.

OCHOBHBIC TIPUHIMIIBL PACHpPEACICHHUS 3JCKTPOHOB B AaTOME: NPUHIOWI HAaWMCHBIIEH SHEPru,
npunumn Iaynu u npasuno I'yHaa.

W3o0paxkeHHe 3JIEKTPOHHOM CTPYKTYpBl aToMa IMpH MOMOIIM 3JIEKTPOHHBIX ()OPMYN M KBAHTOBBIX
s;ueeK. DHepPreTUYecKe JUarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

3. Xumuueckas cBsi3b

ITonsatue xumuueckoit cBs3u. Kpusble H3MeHEHUs SHEpruM npu obpa3zoBaHuM cBs3u. Ilpupona
XUMHYecKol cBs3u. KonnuecTBeHHBIE XapaKTepUCTUKU CBA3U. THM cBA3U. BaneHTHBIE U MEXMOJIEKYISIpHbIE
CBSI3H.

KoBanenTtHast cBs13b. /[Ba MeToma OOBSACHEHHS KOBaJCHTHOH cBs3H. OCHOBHBIC ITOJIOXKEHHS METOAA
BajeHTHBIX cBsizedl (BC). [omsapHOCTh cBsi3u. HemomsipHbIE W MONSAPHBIE MOJCKYJBl. JWIIONEHBIA MOMEHT H
XapaKTEPUCTUKU CTETIEHHU TOJISIPHOCTH CBS3H. THIBI rHOpHIu3anuii aTOMHBIX OpOHWTanei, HanpaBlICHHOCTDH
XMMHUYECKOI CBSI3M, T€OMETpHUYecKas KOH(UTypamms MOJEKyNl. o- M 7- cBs3U. OanHapHbIE, IBOIHBIE N
TpoiHble cBA3H. HeHachImaeMocTs CBA3U. DHEPrus CBS3U.

OCHOBHBIE TIOJIOKECHUSI METO/1a MOJIEKYJIApHBIX opbutaneit (MMO). CasizbiBatoline, pa3phIXJsIonye
U HECBA3BIBAIOIIME MOJIEKYISpHBIE OpPOUTANIM; G- M T- MOJEKYJsIpHBIe opOuTamu. CXeMbl MOJEKYISIPHBIX
opOuTanell JBYXaTOMHBIX TI'OMOSIIEPHBIX, TETEPOSIEPHBIX M MHOTOATOMHBIX MoJjekyn. Ilopsnok cBs3w.
MaruuTtHsle cBoiicTBa Monekyn. CpasHenue MetozoB BC u MMO.

Honnas cBsize. Kputepuii o6pazoBanus HOHHOHM cBsi3u. HeHacelimaemocts cBsizu. Kpucrammueckoe
COCTOSIHHE MOHHBIX COeAMHEHNH. HeHanpaBIeHHOCTD CBSA3U. DHEPrUsl CBS3H.

Me:xMonekynspHble CBA3U. BogopoaHas cBs3b.

Bimsare BogopoaHOil CBSI3M Ha CBOICTBA BellecTB. [JJOHOPHO-aKLUENTOpPHAs CBsA3b. JJOHOpP, aKLENnTop.
Criy4an nosiBIeHUS BHYTPUMOJIEKYIPHON, BOJOPOIHON U JOHOPHO-AKLEITOPHOM CBS3H.

OpHeHTalnOHHOE, HHAYKIIMOHHOE U TUCIIEPCHOE B3aMMOJACHCTBHE.

4, Ilepuoanuecknii 3aKoH M nepuoanveckas cucrema djiemMeHToB JI.U. MenaesneeBa

IToucky OCHOBBI KJIACCHU(PUKAINY XUMHYECKHIX 3JIEMEHTOB JIO OTKPBITHS IEPUOINIECKOTO 3aKOHA.

Tpu »stama paboter .M. MeHaeneeBa B 00JacTH CHUCTEMAaTHKH XHUMHYECKHX JJIEMEHTOB.
DopMynTupoBKa TMEPHOANYECKOro 3akoHa. Co3gaHHEe NEepPHOANYECKON CHCTeMBI 3JeMeHTOB. Jlormueckue
BBIBOJIBI M3 IIEPHOANIECKOTO 3aKOHA M IEPUOINIECKOIT CHCTEMBI 3JIEMEHTOB.

CoBpemMeHHasi (HOPMyJIUPOBKA MEPHOIUUECKOT0 3aKkoHA. CTPYKTypa COBPEMEHHON NEpHOANYECKON
CHUCTEMBI 3JIEeMEHTOB. KOpOTKOMEPHOAHBIM M IMHHONEPUOTHBIH BApHAHTHI MEPHOAMYECKON CHCTEMBI.
[epuon. I'pynna. [lenenue rpynisl Ha NOArPYNIbl. THUNINYECKHE IEMEHTBI, IOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenTHI. BHYTpEHHSS W BTOPUYHAS IEPUOANYHOCTb.

3aKOHOMEPHOCTH U3MEHEHHUSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO IepuojaM M rpymmam. Paguycsl
aTOMOB M HOHOB, HEPTHUs HOHU3ALHUHU, CPOJCTBO K 3JEKTPOHY, ANEKTPOOTPULIATENILHOCT: U3MEHEHUS 3THUX Xa-
PakTEpUCTHK IO MEpUoJaM U TIpynnaM. 3aKOHOMEPHOCTH H3MEHEHHs BAJICHTHOCTH, OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX CBOMCTB AJIEMEHTOB M CBOWCTB OAHOTHUITHBIX COCTUHEHHH.

BasteHTHBIE 3JIEKTPOHBI 1 MHOTOOOpa3re BAICHTHBIX COCTOSIHUI aTOMOB S-, P-, d-, f- anmemenToB.

Crioco0b1 peicKa3aHus CBOIMCTB 3JIEMEHTOB M MX COCIMHEHUH HAa OCHOBE NMEPHOIMYECKOTO 3aKOHA U
MIEPUOTNIECKON CHCTEMBI DIIEMEHTOB.

3axoH Mo3mu. IloaTBepkaeHne MpaBUIIBHOCTH MEPUOIUYECKON CHCTEMBI 31eMeHTOB. [Ipenckazanue
CYyIIIECTBOBaHMS HOBBIX 3JIEMEHTOB.

5. CTpoeHne KOMILIEKCHBIX COeIMHEeHU I

Koopaunanmonnast teopusi BepHepa kak mepBasi yaadHasi MONBITKA TEOPETHUECKOTO OOBSICHEHUS
cTpoeHust komiiekcHbIX coequHeHnit (KC). OcCHOBHBIE MOJI0XKEHUsI KOOPIUHAIIMOHHON TEOPUH: IEHTPaIbHBINA
aTOM W JIMTaH/bl, BHEIIHAS W BHYTPEHHsS cdepa, KOOpAMHAIMOHHOE YHCIO, SIPO KOMIUIEKCa, ero 3aps,
IJIaBHasi W MO0OOYHAs BAJICHTHOCTH JIeHTaTHOCTH JIMTAHIOB. YCIEIIHoe IpeackazaHue A.Bepuepom uncna
N30MEPOB aKTadAPHUYECKUX KOMIUIEKCOB KobaibTa (3).

IIpupona xmmmdeckoit cBssu B KC. Coderanume 3IIEKTPOCTaTHUECKOTO ¥ KOBAJIECHTHOTO
B3aMMOJICHCTBHSA IICHTPAJIHHOTO aToMa (MM HOHA) ¢ Turasgamu. IIoHATHe 0 KHCI0TaxX U OCHOBaHMAX JIpromca.

Bepneposckos u coBpemenHas HomeHkaTypa KC.

Crpoenne KC ¢ nozummiit MBC. Hu3kocHOBEIE U BBICOKO CIIMHOBBIE KOMIUTIEKCHI. [ MOpuan3ams
opbuTanel NEeHTPAILHOTO aToMa MpH 00Pa30BaHUM OKTAdAPHIECKUX, TETPA3APUUECKUX M KBaIPATHOTO KOM-
wiekca. CTIIMH CHapeHHbIE M CHHMH CBOOOJHBIE KOMIUIEKCHI. DHEPrHs PAcIICIUICHUs] ¥ SHEPTUsS CHAapHBaHMUA.
V3meHeHune SHEpruM CTaOMIM3aLMKM KPHUCTAJUTMYECKMM I10JIEeM B Psly TEPEXOAHBIX DJIEMEHTOB IUISi OKTa-
9/IPUYECKUX U TETPadAPHUYECKUX KOMIUIEKCOB, OOpa30BaHHBIX JIMTAHIAMHU CHJIBHOTO M ciaboro moisi. CBs3b
BenmuuH pacuierienus ¢ okpackoit KC. Ucnonp3oBanue TKII aiist 00bsicHeHns MarHUTHBIX cBoMcTB KC.

Crnexrpoxumuueckuil pan nuraanoB. Mcnons3oBanue TKII anas onucanust cTpoeHMs] HOPMabHBIX U




oOparmennsix mnuHenel. [Tonstue 06 addexre SAna-Teitnopa.

IIpencraBneHne 0 TEOpUH MO JIUTAaHIOB. DHEPreTHUECKHE OUAarpaMMbl IJIsi TeéKCaaMMHHKOOAaIbTa
(3) u rekcadropokobanmbTara (3). 6- M M- TOHOPHO-AKIEITOPHBIE CBA3H. BemnunHa pacIieruieHnuss B TEOPUHU
nosst uranaoB. HecesseiBaromue opbutann. BoXMOXKHOCTE O- JAaTHBHOTO B3aUMOACHCTBHUs (-3IIEKTPOHOB
LEHTPAIFHOTO aTOMa CO CBOOOAHBIMH (Pa3phIXIIAIONUME) opOuTanaTH auranna. CpaBHEHHE BO3MOXKHOCTEH
METO/Ia BAJICHTHBIX CBS3€H, TECOPHH KPHCTAJUIMYECKOTO MO M TEOPHH TIOJIS JIUTAHIOB B ONMHCAHUU CTPOCHHUS
KC.

KC ¢ Heopranuueckumu 1 OpraHi4eCKUMHU NOIUACHTUTHBIMY Juranaamu. KC aneMeHToB-MeTanios ¢
aMHHOKHUCJIOTAaMHU Ha NpHUMepe ITUICHIUMTUHTETpa-anerata (KOMIUIEKCOHOTA) Kanblusa. XenaTsl. IIpaBumno
nuknoB Yyraesa.

Knacrepsl (Ha mpuMepe HU3IIUX raJIOTeHUI0B MOJIMO/IEHa) 1 MHOTOSIIEPHBIE KOMIUIEKCHI (Ha IpUMeEpe
KapOOHMJIOB IEPEXOJHBIX D3JEMEHTOB), KOMIUIEKCH (Ha NpuMepe QeppoleHa) COelIMHEeHUS! BKIFOUCHHMS
(xknmarpatsl). CynpaMoJIeKyJIsipHbIE COSMHEHHSI.

Koncranta ycrtoffumBoctn - BaxkHeiimas xapaktepuctuka KC. 3aBHCHMOCTE KOHCTaHTHI
YCTOWYHMBOCTH OT BEJIMYUHBI 3apsifia U pajnyca LEHTPAIbHOTO HOHA, €r0 3JIEKTPOHHOW KOH(HTyparuu (Ha
mpuMepe TekcaaMMHHKoOampTa (2) W rekcaamMMmmHKOOanpra (3), a Tarke Tekcammanodpeppra (2) o
rekcarmadogpeppata (3). IlpemocraBieHne o0 KHHETHYECKH JAOWIBHBIX M HMHEPTHBIX KOMIUIEKCAX.
I'eomeTprueckas 1 onTHYECKask H30MEPHS HHEPTHBIX KOMIUIEKCOB. D((PEeKT TpaHCBIHUAHUI YepHsesa.

Pomrs KC B mpupome (depMeHTHI, XJIOpo(dWIUI, TEMOIJIOOWH, KOMIUIEKCHBIE COCIMHEHHS
MHUKPORJIEMEHTOB B NUTAaHUU pacTeHHH, jekapcTBa U sAzbl). McmonszoBanue KC B TeXHOJIOTHH, CEIHCKOM
XO3SICTBE U MeAMIIMHE (pa3/ieieHHe M OYMCTKAa CMECEeil HeOpraHMYeCcKHX COeAuHEeHMi, 60pbba ¢ XJIOpo3oM
pacTeHuil, MPOTUBOOITYXOJIEBOE IEHCTBHE KOMIUIEKCOB IUIATHHBI U ApYyrux 3nemeHTtoB). Jleryune KC u nx
POJIb B HEOPTaHMUECKOM CHHTE3€ (TOHKHE IUIEHKH, TeTePOCTPYKTYPHI).

6. Hauana xuMuueckoil TepMoIMHAMUKH

XUMHUYECKHE TIPOIECChl Ha MHKPO - M MaKpOYPOBHAX. BaxHelmme mNpu3HaKd XUMHYECKHX
npeBpameHnii. [oHATHE O XMMHYECKMX NPEBPALICHUS B HEOOBIYHBIX YCIOBHSX: IUIA3MOXHMHUS, 3BYKO- U
MEXaHOXUMHS, KPHOXUMHS, JIa3epHAsT XUMUSI.

OCHOBHBIE TOHATHS XHMHUYECKOH TEPMOAWHAMHUKH: CHCTEMa, IapaMeTphl COCTOSHUS, paboTa,
SHEPTHs, TEIUIOTa.

BHyTpeHHSs 5Heprus, 1 ee U3MEHEHUE NPH XUMHYECKUX M (a30BBIX NpeBpanieHusx. Ilepsoe Havamo
TEPMOJMHAMUKU. DHTAJIBIHS 00pa30BaHUs XUMUYECKUX coemHenuid. CtanaapTHoe coctosinue. CTaHIapTHbIC
SHTAIBNMU OOpa3oBaHus. TemnoBble 3(GEKTbl XUMHUYECKUX peakiuid. TepMOXMMHYECKHE pacydeThl,
OCHOBaHHBIe Ha 3akoHe ['ecca. Tepmoxmmudeckue LHUKIBL. TemmoemMkocTs. TemmeparypHas 3aBUCHMOCTb
TEIJIOEMKOCTH M SHTajbNuu. YpaBHeHue Kupxroda. Oneprus xumudeckoid cBs3u. Ilonstue 00
UCIIOJIb30BAaHUH XUMHYECKUX U (Aa30BbIX NMpPEBpAIEHHI B HEOPraHMYECKUX CHUCTEMax JUIs pPereHepHpOBaHMS,
XpaHEeHUs TPAHCTIIOPTUPOBKH dHEPTHH. BoopogHas sHepreTHKa.

Bropoii 3akoH TepMOAMHAMUKH. DHTPONUsL. 3aBUCHMOCTD SHTPOIUH OT TemIiieparypsl. CtaHnapTHas
SHTpONHs. MI3MeHeHne SHTPONHH NpH (a30BbIX MEPexo1aX ¥ XMMUYECKUX peakuusax. DHeprust [ mo60ca n snep-
rusg [enpmronbia. Kputepuit caMONpoOM3BOIBHOTO NPOTEKaHMS IIPOLECCOB. XUMHYECKHH MOTEHIHAN,
3aBUCHMOCTh XMMHYECKOTO ITIOTEHIMANa OT KOHIEHTPAalWH, JaBJICHUS PEarcHTOB. Y CJIOBHE XHMHUYECKOTO
paBHOBecHs. M30TepMa XUMHYECKOH peakIyy.

KoHcTaHTa XMMHYECKOTO paBHOBECHS KaK Mepa IITyOMHBI NMPOTEKaHWs IMpolieccoB. Vcmonap3oBaHue
3HAYCHUH CTAHAAPTHOM SHTAIBIIMM U SHTPONHM Ui pacdeTa KOHCTAaHT PABHOBECHS XMUMHYECKHX PEaKITHH.
@aKTophl, BIUSAIOIIME HA BEIMYMHY KOHCTAHTHI paBHOBECHS. TepMOIMHAMHYECKHH BBIBOA 3aKOHA
nerctByromux mace. Casur xumudeckoro pasHoBecus. [Ipuniumn Jle [laTense.

7. KuHeTHKAa U MEXaHM3M XUMHUYECKHUX peakuuii

CKOpOCTh XMMHYECKOH pEaKIUH, €€ 3aBUCHMOCTh OT MPHPOABl M KOHIEHTPAIlMH PEarcHTOB,
Temnepatypsl. [lopsaok u MonekyaspHOCTh peaknuu. KoHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTb OT T€MIEPaTyphl.
VYpaBHenue AppeHuyca. DHEprusl aKTUBaUWU (eficTBUTENbHAs U Kaxymasics). [IoHATHE O TeOpUH aKTUBHBIX
COyJlapeHHH, aKTUBHPOBAHHOM KOMIUIEKCE B TEOPHHU aOCOIOTHBIX CKOPOCTEH peakiuy. MexaHn3M 1 KHHETHKa
peakimii B TOMOTEHHBIX u TeTeporeHHbIX cuctemax. Llemasie (H.H.CemeHoB) u KoyieOaTenbHBIC
(b.Il.benoycos, A.M.XKabotnHcknit) peakuuu. ['OMOTeHHBI M T€TEPOreHHbIH Karanu3. Aytokaranu3. Kune-
TUYECKUH BBIBOJ 3aKoHa JeicTByromux Macc. dopmanbHas KHHETHKA, KUHETUYECKHE YPAaBHEHUS s
oaHOCTOpOHHUX peakuuil I u Il nmopsinka.

Wuruburoper u  wHrnbmpoBanme. OCOOCHHOCTH KHHETHKH Ta30(a3HBIX, IHKUAKO(PA3HBIX U
TBepA0(Da3HBIX peaknnii. MexaHU3Mbl peakluii C y9acTHEeM OPTaHHMYECKUX COSAMHECHUH.

Xummyeckoe paHOBecme. OOpaTmMble W HeoOpaThmbple XuUMHYeckue peakiun. CocTosHue
paBHOBECHsI U TPUHITUI MUKPOCKOTIMYECKON 00OpaTUMOCTH peakiuu. KHHeTHdecKuid U TepMOJIMHAMUYICCKUI
MOJXOBI K ONIMCAHUIO XMMHUYECKOTO PABHOBECH.

KoHcTaHTa XMMHYECKOrO pPaBHOBECHS M pas3lIMuHbIE CHOCOOBI ee¢ BblpakeHHs. CBSI3b KOHCTAHTBI
XMMHUYECKOTO pAaBHOBECHS CO CTaHJapTHBIM H3MeHeHHeM »sHeprun [ubbca. CMelieHHEe XHMHYECKOTO
paBHOBecus npu u3MeHenuu ycnosuil. [Ipunnun Jle HlaTense.

BnmsiHue cpenbl Ha NpOTEKaHHE XUMHUYECKUX peakuuil. OcoOeHHOCTH Tra3o(as3HbIX, KUAKO]A3HBIX,




TBepA0(a3HbIX peakuuil. Poib 3HTaNBIMHHOTO W SHTPONUIHOrO (HaKTOPOB B ONPEACICHUM HAIPaBIICHHS
mporecca.

8. PacTBOpBI

PactBopsl kunmkwe (BOOHBIE W HEBOIHEIE), TBepAble M Ta3000pas3Hbie. CrocoOBI BBIpaKEHUS
KOHIIGHTPAallUl PAacTBOPOB: MAaccoOBas J0JA, MOJIIPHOCTb, HOPMAJBHOCTb, MOJIUIBHOCTb, MOJIIPHAs MOJIA.
BiusHue Ha pacTBOPHMOCTb SHEPTHU CTPYKTYpPBl KPHUCTANIMYECKOTO BELIECTBA M B3HEPTUHM COJIbBATALMU.
PacTBOpsl HACHIIIGHHBIE, HEHACHIICHHBIE U, KOHLIEHTPHPOBAHHBIC M pa30aBICHHBIE. 3aBUCHMOCTB
PacTBOPUMOCTH OT TeMIeparypbl. PacTBOPHI HieabHbIC U PeabHbIE.

PactBop kak Qasza mepemeHHoro cocrtasa. [loHsiTHe 0 (a30BBIX aAnarpammax, KOMIOHEHTax, (asax,
creneHsax cBoboapl. [IpaBuno ¢az I'mbOca. da3oBeie nuarpaMMbl OJHOKOMIIOHEHTHBIX CHCTEM Ha IpHMeEpe
JMarpaMMBbl COCTOSIHUM BoJbl. OCHOBHBIE THIIBI (PAa30BBIX AMArpaMM JBYXKOMIIOHEHTHBIX CHCTEM: CHCTEMBI C
HEOTPaHMUYEHHON pacTBOPUMOCTBIO, 3BTEKTHUECKHE CHCTEMBI, CHCTEMBI, BKIIOUAIOIIME KOHIPY’HTHO U
HMHTOHTPY3HTHO IUIABAIINECS XUMUUECKUE COeTUHEHUS. TPUaHTyIALUS CIOKHBIX CUCTEM.

IlonATHE O KOJUIOMIHBIX PACTBOPAX.

KonnuratusHele cBOICTBA PacTBOPOB HE 3JIEKTPOJIUTOB U IEKTPOIUTOB. [/laBneHne mapa OMHAPHBIX
pactBOpoB. 3akoHbI Payns. Kprnockonust n 30yIHOCKONMS Kak METOJIBI ONIPEAETIeHUsI MOJSIpHBIX Macc. OcMoc
1 OCMOTHYECKOE JaBJICHUE B HEOPTAaHWIECKUX M OMOJIOTHUECKHX cHCTeMax. 3akoHbl Payist u Bant [N'odda ms
PacTBOPOB HE 3JIEKTPOIUTOB U 3JIEKTPOIUTOB. M30TOHMUECKHI KOIPPHUITHEHT.

IIponecc 3amep3aHmss BOABI M BOAHBIX pacTBOpoB. Kpuormmpar u KpuoruaparHas TOYKA.
BriBeTpuBaHHE KPHCTAJUIOTHIPATOB colieil. PacruiiBaHre 00€3B0OKEHHBIX COJIeH BO BIIaXKHOI aTMocdepe.

Onektponurndeckas auccormaius (C.Appenuyc). CunbHbie U ciaObie 3yeKkTponuThl. CTemeHb U
KOHCTaHTa auccoruannu. ®akTopsl, BIMIONME HA CTEHEHb 3JIEKTPOIMTHYECKOM nuccormanuu. Kaxymascs
CTEINeHb AMCCOLMAIMM CHJIBHBIX 3JEKTPOJNUTOB. JlMccommanys ciiaObIX 3JIEKTPOJIMTOB. 3aKOH pPa3BeACHUs
OcTBanpaa.

Bona kak Baxneimuil pactsoputens. KoncranTta auccounanuu Boasl. MoHHOE nmpon3BeaeHHE BOIBI.
BonoponHslii mokazareib.

T'upponns u conpBonus coneil. KoHcTanTa paBHOBECHs peaklny ruaponn3a. GakTopsl, BIASIONINE HA
paBHOBECHE PEaKLUI THAPOIN3a.

IIponsBeneHne pacTBOPUMOCTH IIIOXO PACTBOPUMBIX CHIIBHBIX JEKTPOIUTOB. Y CIOBHS OCAXKICHUS U
PacTBOPEHUsSI OCAKOB.

OCHOBHBIE TIOJIOKEHHUSI TpoTOoNUTHUecKod Teopuu bpencrema-Jloypu. ComnpsikeHHBIE KHCIOTHI U
ocHOBaHMA. KOHCTaHTa MPOTOIUTHYECKOTO PABHOBECHS KaK XapaKTEPUCTHUKA CUIIBI KUCIOTHI U OCHOBAHUS.

9. DJIeKTPOXMMHYEeCKHe CBOIICTBA PACTBOPOB

ComnpsiKeHHBIE OKUCINTEIFHO-BOCCTAHOBUTEIbHBIE Maphl. [IoHATHE 0 ABOHHOM 3JIEKTPUUYECKOM CJIO€.
DNEeKTPOIbl, TAIbBAHWYECKAS sSTYeiKa. DIEKTPOaHbIN oTeHInan. CTaHIapTHBIN 3JIEKTPOIHBIN MOTeHIHAM. Psiy
HanpsbkeHuit. OnpeiesieHne HallpaBIeHNUs OKUCIUTEIhbHO-BOCCTAHOBUTEIBHBIX peakiuid. YpaBHeHne HepHcTa.
Huarpammbl Jlatu-mepa. IloHsTHe o0 [auarpaMMmax OKHCIMTENBHBIX COCTOSIHHH (ZMarpaMmbl «BOJIBT-
SKBUBAJICHT - CTENICHb OKHCJIEHUs»). 3aBUCHMOCTh JIEKTPOJHOTO MoTeHnuana oT pH cpensl. Dnexrponms,
INEKTPOXUMUYECKHE HCTOUHUKHI SHEPTHH, KOPPO3US KaK dJIEKTPOXUMHUECKUII ITpoLecc.

10 CBoiicTBa XHMHYECKHUX 3JIEMEHTOB

XUMHUYECKHE CBOICTBAa KOHKPETHOTO 3JIEMEHTA WIIM I'PYIIIBI 3JIEMEHTOB IpeIaraeTcsi 00Cykaarth mo
€IMHOMY IUJIaHy.

1. TlonoxeHue B MEPUOANIECKON CHCTEME, PAaCIIPOCTPAHEHHOCTh U (DOPMBI HAXOXKACHHS B IIPUPOJIE.
Criennrka dJIeMEeHTa U €T0 COSTUHEHHN.

2. DnexkTpoHHass 000JOYKa aToma, MOTCHIHMAaJbl HMOHM3AIMH, CPOJACTBO K  3JIEKTPOHY,
ANEKTPOOTPHIATEIFHOCTD, XapaKTepHBIC CTENICHN OKHUCIICHHUS.

3. Tlpoctsie BemecTBa: (HOpMbI CyLIECTBOBAHHS M (PU3UUECKHE CBOICTBA, XapaKTep M SHEPTHsI CBSI3H,
(ha3oBbIE IPEBpALICHUS, PEAKIIMOHHAS CIOCOOHOCTD.

4. BzaumoseiicTBHE C 3JIEMEHTaMH, PACCMOTPEHHBIMH paHee: YCJIOBHS NPOTEKAHUs peakuuii, ux
TEPMOAMHAMHMYECKHE M KUHETUYECKHE XapaKTEepUCTHKH, MHPOAYKThL. OJEKTPOHHOE CTPOCHHE U MpO-
CTPAaHCTBEHHAsl CTPYKTypa IOJYy4YaeMbIX COEJUHEHUIl, HX KUCJIOTHO-OCHOBHBIE U  OKHCIHTEIbHO-
BOCCTaHOBHTEJIbHBIE CBOICTBA, PEAKIIMOHHAS CIOCOOHOCTD.

5. B3zauMojeicTBHE IPOCTBIX BELIECTB M COCOMHEHWH C BOJOH M HMX COCTOSIHHE B BOJHBIX
pactBopax. XapakTepHBIE KHCIOTHO-OCHOBHBIE M OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIE TIPEBPAIICHUS B

pacTBopax.
6. KoMIuieKCHBIC COCTUHECHNUS.
Booopoo

Bopopon B npupone. M3oronsl Bogopoaa. BaneHTHbIE BO3MOKHOCTH aTOMa M XapaKTepHbIE CTETICHU
okucnenus. Monekyna H,. Ilonyuenue Bogpopona. @uznyueckue ¥ XUMUYECKHE CBOMCTBA MPOCTOTO BELIECTBA.
PactBOpeHue Bomopona B Meraiax. ATOMAapHBIA BOZOPOM, €rO IMOJNyYCHHE W PEaKIMOHHAsl CIIOCOOHOCTB.
Kosanenrtnele coeaunenus Bojopona. Momst H™ u H', ux B3ammoneiicTue ¢ Bonoil. BomoponHas cessb,
MIPUYHHEI €¢ 00Pa30BaHUs, CIIOCOO OMHCAHMUS.

Kucnopoo




1. Tlonoxenwue B mepuoandeckoii cucreme. Kuciaopoa B mpupone. M3oromsl kuciopoa. BaneHtHeie
BO3MOKHOCTH aTOMa M XapakTepHble cTeneHHW okuciaeHus Monekyma 0,. Ilapamarmermsm Kuciopona.
[Nomyyerne kucnopona. PU3NIECKHe U XUMUIECKHE CBOWCTBA MPOCTOTO BEIIECTBA. AJIIOTPONHS KHUCIOPO.a,
030H. O30H B atmMocdepe.

2. BzammogeiicTBHE KHCIOpOJa C BOJOPOAOM. MexXaHW3M peakIdH BOJOPOAa C KHCIOPOAOM.
CoemuHEHHsT KUCIOpONA C BOAOPOAOM, THIPOKCHI, BOJA, MEPOKCHI Boxopona. TepMmmdeckoe W (OTOXH-
MHYeCKOoe pasjokeHne BoAbl. [lomydeHne M CBOHCTBa mepokcuaa Bomopoaa. H,O, Kak OKHMCIHATENs W Kak
BoccTaHOBUTENb. [I[puMeHeHHe epokcuia BOI0poaa.

3. CocrosHus kuciopoga B ero coeauHeHusx. OKcUmbl M WX Kiaccudukarms. [lepokcuipl u
NIEPOKCHU]HAsS TPYNNUPOBKA. 1oHBI 0%,0,, 0. Cynepokcusl, 030HU/BI, UX B3aUMOAECHCTBHE C BOJIOM.

11. Oco0eHHOCTH XMMMH IJI€MEHTOB - HEMETAJLIIOB

Onemenmot VII-A epynnot (2anozensi)

1. OOmas xapaktepuctuka rpymibl. CTpOCHHE 3JICKTPOHHBIX O0OJOYEK ATOMOB, MOTCHIIUAIIBI
HMOHHU3AIINH, CPOACTBO K 3JIEKTPOHY. BaleHTHBIE BO3ZMOKHOCTH aTOMOB M XapaKTepHBIC CTETICHW OKHCIICHUS.
[IpocTrie BemecTBa, XapaKTePUCTHKN MoJieKy Hals.

2. CoenuHeHHS C BOAOPOIOM. DHEPreTHUECKUE XapaKTCPUCTHKH, XapaKTep CBI3U U JJICKTPOHHOE
ctpoenne Moiekyn HHal. Meronsr momyuenus u usudeckue CBOiCTBa, TaJOreHOBOAOPOIOB. KucioTHEIE 1
OKHUCITUTEIIFHO-BOCCTAHOBUTEIIBHEIC CBOWCTBA, pPEAKIMOHHAS CIMOCOOHOCTh. ['ajoreHWmHblE WOHBI W UX
COCTOSIHHE B BOIHBIX pacTBOpax. [ allOTeHUIBI METAIIIOB.

3. Okcuasl ¥ OKCOKHCIOTHL. OOmas xapaKTEepUCTHKA OKCHIOB: CTPOCHHE MOJICKYJ, XapakTep H
SHEprus CBs3M. TepMOIMHAMHUYCCKUEC XapaKTePUCTUKU oOpa3oBaHus. IlodydeHHe W XMMHUYECKHE CBOICTBa
OKCHAOB. YcToW4MBOCTh OKcUIOB. OcoOeHHOCTH coelauHeHHMH ¢ropa M Homa c kucnopojoMm. Peakimun
OKCOKHCIOT. OCOOEHHOCTH XJIOPHOM U HOAHOM KHUCIIOT.

4. CoeauHeHUsI TalOTeHOB APYT ¢ ApyroMm. MHTepramorenuasl. GopMbl CyIIECTBOBAHUS U CTPOCHUE
MOJIeKyNl. TpexXIeHTPOBBIC AIICKTPOHHOU3OBITOYHEIE CBS3M B MOJIEKYJIaX HHTEPTraJIOTCHHUIOB. XHMHUCCKHUEC
CBOMCTBA M METObI MOAy4YeHUs. B3aumonencTBue ¢ BOJOM.

5.  OKHCIHUTEIPHO-BOCCTAHOBHUTEIBHBIC PEAKIIH TAJIOTEHOB W X COCIMHEHUH B BOIHBIX PACTBOPAX.
B3amMopeiicTBie TPOCTBIX BEIIECTB C BOJIOH, KHCIBIMH M MICIOYHBIMH pacTBopaMu. OKHCIUTEIHHO-
BOCCTAHOBHTEIIFHBIC CBOHCTBA COCMHCHUIA.

Onemenmur VI- cpynnut (xanvkozenst)

1. OOmas xapaktepuctuka rpynmnbl. CTpoeHHE 3JIEKTPOHHBIX 00O0JI0OUYEK aTOMOB, IMOTEHIIUAJIBI
HMOHM3AIUH, CPOJCTBO K DIIEKTPOHY. BalieHTHBIE BO3MOXHOCTH aTOMOB M XapaKTEPHBIE CTENEHU OKUCIICHHS.
IIpocThie BemecTBa, MEMOYEYHbIe CTPYKTYPhI, XapaKTEPUCTUKU MOJIEKYIT X.

2. CoenuHeHHsS C BOJOPOJOM. DHEPreTHUCCKUE XAPAKTCPUCTHKH, XapaKTep CBSI3U U CTPOCHHE
modsiekysn HpX. Cynbgarel. MeTosbl MOJNy4eHUsI 1 OCHOBHBIE XMMHUYECKHE CBOMCTBA XalbKOTE€HOBOAOPO/IOB.
XaTbKOTeHUIHBIE UOHBI H UX COCTOSIHHE B BOJHBIX PACTBOpaxX. XadbKOT€HU Bl METAIIIOB.

3.  Okcuapl U OKCOKHACIOTHL. OO0IMIast XapaKTepUCTHKA OKCHUIOB: CTPOCHHE MOJICKYJI, XapaKTep CBSI3H,
sHepreTuka. Ilonyyenue u xumunueckue cBoiictBa okcugoB X0, u X03;. Kucnorer H,XO3 u H,X0,: crpoenue
MOJIEKYJ, XHMHUYECKHE CBONCTBA, METOIBI TONy4eHHs. OCOOCHHOCTH CEJICHOBOW W TEIUTYPOBOW KHCIIOT.
OKCHKHUCIIOTHI CEPhI: MPHYUHBI X MHOT000pa3usl, Kiaccu(puKanus, CTPOCHHE M XUMHIESCKHIE CBOWCTBA.

4. TamoreHunsl. DopMBI CYIIECTBOBAHUS U CTPOCHHE MOJIEKYII. MeTOABI MOMYYCHUS H XUMUYECKHE
cBoiicTBa. B3anMmoseiicTBue ragoreHnI0B ¢ Bomoi. OKCOraloreHu b

5. OkucCIUTEeNbHO-BOCCTAHOBUTEIHHBIE PEAKIMW XaIbKOTEHOB M WX COEAMHEHWH B BOJHBIX
pactBopax. B3saumojelicTBHe MPOCTBIX BEUIECTB C BOAOW, KHCIbBIMH M IIECJIOYHBIMUA PACTBOPAMHM.
OKHCIUTENHHO-BOCCTAHOBHUTEIBHEIE CBOMCTBA COEIMHEHMIA.

Onemenmot Y-A epynnot

1. OOmas xapaktepuctuka Tpynnbl. CTpoeHHE 3JIEKTPOHHBIX O0OJOYEK aTOMOB, IMOTCHIIMAIBI
HMOHU3aINH, CPOJICTBO K AIEKTpoHY. [IpocThie BemecTBa, amutoTponus. OcoOeHHOCTH a30Ta.

2. CoenuHeHHS C BOAOPOAOM. XapakTep CBSI3W, DHEPreTHUYCCKHE XapaKTCPUCTUKA H CTPOCHUE
Mmosekysn XHs. Meropl nosiydeHnss 1 ocHOBHBIE cBolicTBa coeaunennii XHz. Conu aMmmonus u gocdonus.
Ammuakatel. Amunel, uMuibsl, HUTpumbl. Docounmel. CoemumHenus XpH;, WX cTpoeHWe U CBOWCTBA.
I'mppoxcunamuH. A30TUCTOBOIOPOAHAS KUCIIOTA U a3UIBI.

3. Okcunpl u okcokucnorel. OOmas xapakrtepucthka OkcumoB. Oxcuabl a3ora. Dopmsl
CyIIIECTBOBAHMSA, CTPOCHNE U YHEPTeTHKA MOJIEKYI. MeToAbl OIydeHHUs] OKCHIOB a30Ta. OKCOKHCIIOTHI a30Ta -
A30THOBATHCTAs!, a30TUCTasl U a30THAs KHUCJIOTHI, UX CTPOCHHE, CBOMCTBA M METOJbI MOMYUYEHUS, HUTPUTHI U
HUTpaThl. TepMmudeckoe pasnokeHne HUTpaToB. Okcunabl Gochopa W APYrux SAEMEHTOB TPYIIBL, , HX
MOJTydYeHHE, CTPOEHUE M CBOHCTBa. OCOOEHHOCTH B3aMMOACHCTBHS OKCHAOB (hocopa ¢ Bomoil. OKCOKHUCIOTHI
(docdopa u ero ananoros. CTpoeHHe U CBOMCTBA KHCIOT (hocdopa.

4. Tamorenuapl. O0mIas XxapakTepUCTHKa, (JOPMBI U CTPOCHHUE MOJIEKYJ. [anorenuasl azota. Tpu- u
MIEHTAroJoreHu bl pocdopa u ero aHamoroB. MeToIbl MOTYYCHUS U XUMHUYCCKUE CBOMCTBA. B3anmoneiicTeue ¢
BoJIoM. B3aumMopeiicTBue ranoreHuaoB ¢ okcuaaMu. OKcoraaoreHabl.

5. Cynbdunsl. Dopmsl u cTpocHHE MOJICKYI. [lody4eHre U XUMUYEeCKHE CBOMCTBA. THOKHCIIOTHI.

6. KommuiekcHble coennHeHHS. [ aTOreHOKOMILICKCHI.




7. DIeMEeHTOpraHUYeCcKHe COCIMHEHHS

8. OkHCIUTETbHO-BOCCTAHOBUTEbHBIC PEaKIMU B pacTBopax. B3anMoaecTBre MPOCTHIX BELIECTB C
BOJIOM, KHCIBIMH W IIEIIOYHBIMH pPacTBOpaMH. BoccTaHOBIEHHE HHUTPATHOTO HWOHA B Pa3IMYHBIX Cpenax.
OKHCIHTENBHBIE 1 BOCCTAHOBHUTEIFHBIE CBOWCTBA COSOMHEHUH (Qocdopa U ero aHAJIOTOB.

Dnemenmut IV-A zpynnut

1. OOmas xapakrepucTuka rpymmbl. OCOOCHHOCTH CTPOEHHS 3JIEKTPOHHBIX 00OJI0YEK aTOMOB,
MTOTEHIIMAJIBl HOHM3AINH, CPOJCTBO K 3JIEKTpoHY. [IpocThie BemecTBa, auIOTPOIIHSL.

2. Heopranuyeckas xumus yriaepoaa. Anmas, rpadur, kapounsl, gpymiepensl. CoequHenus rpadura.
Merasn u yraeBogoposl. KapOunel metamioB. OKCHIBI yriiepoJia, SHEPreTuKa, CTPOSHHE MOJIEKYJ M CBOWCTBA.
Oxcokucnotsl yriepoaa. Kap6onarsl. ['anoreHnasl u okcoranoreHuasl yriepona. Cepoyriepoa M Apyrue
coequHeHus c¢ cepoil. CoeAMHEHMs ¢ a30TOM: LIMaH, JUIMAH, CUHIIbHAs KucioTa. [{uaHoBas M u30LUaHOBAs
KHUCIOTHL. TruonnanoBas kuciora. OpraHuuecKue coeIMHEHHUS.

3. CoenuHeHHUs! SIIEMEHTOB MOJATPYIIBI KPEMHHS C BOAOPOJOM. XapakTep CBS3H, SHEpPreTuka u
cTpoenne mMonekyn XH,. Meronsl monydeHnss M XxuMudeckue cBoiictBa. Crmmmuasl. Kpemunii opranndeckne
COCITMHEHUS.

4. Okxcumsl ¥ THAPOKCOMpoM3BonHBIe. OOmas XapakTepUCcTHKa OKCHIOB KpeMmHus. KBapm u ero
moaudukanus. M3menenue cBoiictBa okcunoB XO u X0, B psaay Si - Pb. KpemHueBbie KUCIOTHI U CHITUKATBIL.
OKco- ¥ THIPOKCOHOHBI aHAIOTOB KpeMHHsL. COIIM 0JI0Ba M CBUHIIA, X PACTBOPUMOCTB U THIPOJIH3.

5. Tamorenunsl. OOmmIast XxapakTepUCTHKA, POopMa U CTPOCHHE MOJIEKYI. JIu- U TeTparajJoreHuIbl, uxX
YCTOMYUBOCTH, METOBI TIOYUEHHUS U XUMHUYECKHE CBOMCTBA. THOKUCIIOTHI FepMaHUs U 0JI0Ba.

6. Xanpkoreuuapl. Popmbel U crpoeHue. [loaydeHHe M XUMHYCCKHE CBOWCTBA. THOKHCIOTHI
repMaHus U 0JIOBa.

7. Coenunenus a3ora ¢ pochopom.

8. KowmmuiekcHbie coeaunenusi. [excadtopkpeMHueBass Kuciaota. MOJEKyJIspHbIE KOMIUIEKCHI
(ammykTel) TeTpadropuma KpeMHHS. [aloreHOKaMIUIEKCHI KPEMHESI M €r0 aHajoroB. MeratopraHHYecKUe
COCIUHCHHUS TePMaHWs, OJIOBa W CBUHIIA, WX CTPOCHHE W cBoiicTBa. [loTEHIMANBl MOHM3ALUHU, CPOICTBO K
anekTpoHy. [IpocTrie BemecTBa, BOCCTAHOBUTEIBHBIE CBOMCTBA. B3anMoeiicTBIE ¢ BOIOM.

9. Bognoponnsie coenuHenus dneMeHToB | m Il rpymm. WonHble runpuabl. Ponp memodHsIx u
IIETTOYHO3EMENTFHBIX METAIUIOB B cTabmimim3anuy noHa H . B3anMopaeficTBre HOHHBIX THIPHUIOB C BOIOH.

10. Okcuapl IIETOYHBIX METaIOB, (OPMBI, yCTOWYHMBOCTH, XHUMHYCCKHE CBOHCTBA OKCHJIOB.
Ilepokcunpl, CymepoKCHIBI,030HUIB! MIETOYHBIX METaI0B. OKCHABI M TEPOKCHIBI IIETOYHO3EMENBHBIX -
MeTayuioB. [TomyueHne kucnopoaa uepes nepokcus dapus.

11. T'uapoKCHIBI METOYHBIX U IIET0YHO3eMeNbHBIX MeTanioB. [llenoun. OcobeHHOCTH THAPOKCHAA
oepwutns. JJuaronanpHoe cxoacTtso Be u Al

12. Cony IIENOYHBIX METAJNIOB, MX PacTBOPUMOCTh. [Mapartaiys HOHOB IIENOYHBIX METaJJIOB.
[Tonarue 06 oTpULIATENHFHON THAPATALINN.

13. [IpuywHBI OTCYTCTBHSA OTHO3APSAHBIX HOHOB JJIEMEHTOB TPYIIBI B BOAHOM pactBope. Coim
IIETTOYHO3EMENFHBIX METAIUIOB, HX PACTBOPUMOCTE M THIPOJIH3.

Xumust 61a20p0OHbBIX 2a308.

1. Oco0eHHOCTH CTPOCHHS NEKTPOHHBIX 000JI0YEeK ATOMOB, U BAJICHTHBIC BO3MOKHOCTH.

2. ®TOpHIBI KCEHOHA, IyTH MX MOJy4CHHSI U XUMHYCCKHE CBOUCTBA. [Ipupoia XUMHYECKIX CBsI3eH
B COEMHEHUX O6JIaropoIHBIX ra30B. | HIIepBaNIeHTHbIE CBA3H.

3. BzaumopeiictBue ¢ropuaoB KceHOHa ¢ BOJOH W mienouamu. OKCOMTOPUABL, OKCHIBI U
OKCOKHCIIOTHI KCEHOHA.

4. XuMHUUYecKue COeIMHEHUS APYTHX OIaropoIHbIX Ta30B.

12. OcoOGEHHOCTH XUMHUH IJIEMEHTOB-METAIUIOB (XUMHSI TIEPEXOIHBIX DIIEMEHTOB)

Obwas xapakmepucmura nepexoOHblx d1eMeHmOo8

1. Ocobennoctr cTpoeHus atomoB O u F anemeHToB. OpOUTANBHBIE PAAUYChI, SHEPIUH HOHU3ALNH,
CPOJICTBO K 3JIEKTpOHY. MHoroo0pasue creneneil oxuciaeHus. OTIMYHMS OT 3JEMEHTOB TJIABHBIX IOJTPYIIIL
Bbicokue cTeneHu OKHUCIEHHsS U MOIEKYJIspHbIe coeluHeHus. Huskue cTeneHM OKUCIIEHUS U COEJUHEHUS
MEPEMEHHOI0 COCTaBa. MeTalllIM4ecKoe COCTOSHIE MPOCTHIX BEILECTB.

2. CXoICTBO M pa3nuyusi DJIEMEHTOB IIEPBOTO, BTOPOIO M TPETBETO IEPEXOJHBIX PSIOB.
JlantanougHoe cxkatue. IIOBBIIEHHOE CXOACTBO AJIEMEHTOB - JIEKTPOHHBIX aHAJIOTOB BTOPOTO M TPETHETO
PAIOB.

3. Copnepxanue B mnpupone. [lomydeHue MeTauioB u3 pyA. MeTaniayprus 4epHbIX U IBETHBIX
MeTayuToB. MeTObI OYNCTKH METAJJIOB: 30HHAS TUIaBKa, HoauaHOe padUHUPOBAHHE.

Ckanouil, muman, 6aHAOULL U UX AHATIO2U

1. OOmas xapakTepucThka d1eMeHTOB. CTpOeHHE aTOMOB, BO3MOXHBIC CTCTICHH OKHCJICHUS B
COCTUHEHUSX.

2. Ilpocrsle BemmecTBa: Gpusnveckue u XMMUIecKue cBoiictea. [Ipumenenue.

3. Baxnueiimme OuHapHblE XUMHMYECKHE COCIUHEHHS: THIPUABL, OKCHJIBI, TaJOTCHUIbI,
xanbKoreHusl. KnactepHsle coeiMHEHHUS.

4. Xumus BOAHBIX pPAcCTBOPOB. YCTOHYMBBIE KaTHOHHbIC M aHUOHHbIE (oOpMbL. AKBa- U




OKCOKATHOHBI, OKCO- U THIpoKcoanuonbl. Bananuii (IV) u ero npousBoansie. KoMmmiekcHble coeTMHEHUS.

Ilooepynna xpoma

1. OOmas xapakTepuCTHKa 31eMeHTOB. CTpOeHHE aTOMOB, BO3MOXKHBIC CTEIICHH OKHCIICHUS B
coemunennsx. Hanbomee xapakrepusie crenenn okucienus: Cr (I11), Mo (VI), \YCV1).

2. Tlpoctsie BemecTBa: GU3MUECKUE U XUMHYECKIE CBOMCTBA. [[pHYMHBI TyrOIIaBKOCTH MOJIHAO/IeHA
u Bonb(pama. [IpuMeHeHne B CIIeIaIbHBIX CIUIaBaX. XpPOMHUPOBAHIE METAJUIOB.

3. Baxneifmme OWHapHBIE XHUMHYECKHE COCIWHEHHS: OKCHIABI, TaJOTCHUABI, XaJIbKOTCHUHI.
3aBHCHUMOCTh CBOWCTB OT CTEIICHH OKUCIICHUsI. TepMUYECKOE TUCTIPOIIOPIIMOHUPOBAHNE HU3IIUX TAJIOTCHHUIOB.
KnactepHslie coequHeHUS

4. busnepHblc U MOJUSIACPHBIC COCAMHCHHS. XPOMOBAas KHCIIOTA, XPOMAThI M JAMXPOMATHL M30-
reTEePONOIMKHUCIOTH MOJIOICHA U BOJIb()pamMa U MX MPOU3BOIHEIC.

5. KowmruiekcHbie coeiMHeHHs. AKBa- U THAPOKCOKAMILICKCH. MHOrooOpa3ue KOMILICKCOB XpoMa
(1.

Iloozpynna mapeanya

1. OOmas xapakTepHUCTHKa 3JEMEHTOB, CTPOCHHE aTOMOB. MHOrooOpa3ue CTeleHEeH OKHCICHHS.
SInepHbIil CUHTE3 TEXHELUS.

2. IlpocTele BemecTBa: (PU3NUECKUE M XUMHUYECKHE CBOWCTBA. [IprMeHeHue.

3. Baxsreiimmne OWHapHBIE XMMHYECKHE COCOUHEHMS: OKCH[IBI, TaJOTCHHIbBI, XaJIbKOTCHUMBI.
KnactepHble coenuHEHUS PEHUSL.

4. Xumus BOJHBIX pacTBOPOB. YCTOWYMBBIE KaTHOHHbIE W aHHOHHBIE (DOPMBIL. Y CTOHYMBOCTB
KaTHOHOB Mn B BOAHBIX pacTBopax. MapraHnieBas kuciora. OKHCIUTENbHBIE CBOWCTBA NEPMaHIaHATHOTO
HoHa. Y CTOHYMBOCTH Ipou3BoHbIX peHus (VII).

5. KoMmiekcHble COeIMHEHUS.

Keneso, kobanvm, nHuxens

1. OOmas xapakTepucTHKa 31eMeHTOB. CTpoeHHe aTOMOB, BO3MOXKHBIE CTEICHH OKHCIICHHS B
coennHeHUSX. [IOHWKEHMS BBICIIMX M XapaKTEPHBIX CTETIEHEH OKWCIICHHS ITI0 CPAaBHEHUIO C IOATPYIIIOH
Maprasua.

2. IIpocTeie BemecTBa: pU3NIECKNE M XUMUIECKUE CBOICcTBA. Poub Xxenesa n ero crutaBoB B MCTOPHU
uBuIH3an. CoBpeMEeHHbIC TPUMEHEHHS METAJUIOB TPUA/IbI )KEJe3a U CIIIIABOB Ha HX OCHOBE.

3. BaxxHelimne OuHapHble XUMUUECKHe coequHeHNs: OKCHABI, TAJIOTEHN/IBI, XaJIbKOTCHHUIBI.

4. Xumusi BOJHBIX PACTBOPOB. YCTOWUYMBHIE KAaTHOHHBIE W aHHWOHHBIE (Gopmbl. [maponus comeit
xkenesa. [llenounsle akKyMyJITOpSI.

5. KommnekcHble coenuHeHus. OKUCIUTEIHHO-BOCCTAHOBUTEbHBIE CBOMCTBA KomIuiekcoB Pe (II) u
Co (IT) u Co (II). MHoOroo6pasue u yCTOWIMBOCTh KOMILICKCOB C AJIEKTPOHHON KOH(pUryparuen d®. Tnocko-
KBaJpaTHBIE M OKTA3APHUUECKNE KOMIUIEKCHI HUKEJIS.

IInamunogvle memanivl

1. OOmas xapakTepucTHKa 31eMeHTOB. CTpoeHHe aTOMOB, BO3MOXXHBIE CTENEHH OKHCIICHHS B
coemuHeHUsX. [Ipomeccr! apduraxa.

2. Ilpocteie BemecTBa. [IpHUMHBI BBICOKOH NMJIOTHOCTH M TYTOIUIABKOCTH. XMMHUYECKass HHEPTHOCTD.
IepeBox B pacTBOp 61arOpOJHBIX METAJIIOB.

3. Baxneiimme OWHapHBIE XMMHYCCKHE COCIAMHEHHS: OKCHABI, TAJOTCHUMBI, XaJbKOTE€HHJIBI.
TeTpaoxkcuas! OCMUS U PyTEHUS.

4. KommekcHble coequHeHns. PasHooOpa3ne KOMIUIEKCHBIX COSIMHEHUH IJIATHHOBBIX METAJIOB U
ero npuuuHEL. [T1ocKko- kBagpaTHBIE KOMIUIEKCH TaTHHEI (11) 11 okTasapudeckne KoMInieKcsl miatuHs (IV).

Meow, cepebpo, 3010mo

1. Obmas xapakTepucThka djeMeHTOB. CTpoeHHe aTOMOB, BO3MOXKHBIE CTEIICHH OKHCIIEHUS B
coexmuennsx. Crenuduka 0HO3aPSIHBIX HOHOB ¢ Kou(uryparmeit (d'0).

2. IIpoctsle BemecTBa: GpU3nUEcKre U XMMUUECKHE cBOiicTBa. CaMOPOAHBIE METAJIIBI.

3. BaxxHelilne OMHapHbIE XUMHUYECKHE COCMHEHHS: OKCHUJIBI, TaJIOT€HHIbI, XaJIbKOT €HHUIBI.

4. Xumust BOAHBIX pacTBOpoB. OKHCINTENEHO-BOCCTaHOBHUTENbHBIE cBoicTBa CU (I) u Cu (IT), Au (1)
n Au (1I).

5. KoMmnekcHble cOeIUHEHUsL.

IHooepynna yunka

1. Obmas xapakTepucThka djeMeHTOB. CTpoeHHe aTOMOB, BO3MOXKHBIE CTEIICHH OKHCIIEHUS B
coequaeHusX. OcobenHocT coequaeHnit prytH (I).

2. IIpocTslie BemecTBa: (GU3MUECKUE U XUMHYECKIE CBOMCTBA. YHHUKAIBHBIE CBOMCTBA METAJUINIECKOI
prytu. Ilpumenenue.

3. BaxxHeliine 6nHapHbIE XUMHUYECKHE COCMHEHHS: OKCHUIBI, TaIOTCHHUIBI, XaJIbKOT€HHUIBL.

4. XuMUsl BOJHBIX PaCTBOPOB. Y CTOWYMBBIC KATHOHHBIE U aHHOHHBIE ()OPMBI. AMGMOTEPHOCTD ITHHKA.
AKBa- KaATHOHBI U THAPOKCOAHUOHBI.

Jlanmanouowi

1. OOma xapakrepuctuka 3j1eMeHTOB. OCOOCHHOCTH CTPOCHHS aTOMOB, HPUYUHBI CXOJCTBa
2JIEMEHTOB, BO3MOKHbIE coCTOsiHUSI okucyeHus. Conepikanue B npupoae. Pasnenenue snementoB. dusnueckue




U XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB.

2. XuMHu4YecKrue CBOHMCTBA COCTMHEHUH JTAaHTAHOUIOB, OKCHJIBI U THIPOKCOIIPOU3BOIHBIC. [ atoreHu bl
U Ipyrue OMHapHbBIE COeANHEHUA. XUMUS BOAHBIX pacTBOpoB. OCOOCHHOCTH IIEpHS M €BPOTIHSI.

AxmuHoudwl

1. O6mas xapakrepuctika. OCOOEHHOCTH CTPOCHHS AaTOMOB, CpaBHEHHE C JIAHTAaHOWIaMHU.
PasznooOpazus cocrostanit okucnenns. ConaepxaHue B Mpupoje. PannoakTHBHBIE ceMelcTBa TOPHsS, ypaHa U
aKTUHUSA. SIIEpHbIE peaKkUU U CUHTE3 3JIEMEHTOB. TpaHCaMepULMEBBIE 3JIEMEHTHI. BaxxHelne mpakTHuecKue
npumenenus. [Ipobnema paznenenns n3otonos. @u3nueckre 1 XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB.

2. IleppoANYHOCTb B U3MEHEHUH XMMUYECKUX CBOICTB, CXOJACTBO C APYTHMMHU JIEMEHTAaMU, JEJICHHE
Ha nojcemeiicTBa. COCTOSIHUSA COEAMHEHUH B BOAHBIX pacTBopax. CoequHEHUs ypaHa, HENTYHUS, IUIyTOHUS B
BBICIIINX CTENEHIX OKUCIeHUs. KoMIulekCHbIE COeIMHEHNs] aKTUHOUOB.

3. PacnpepeneHue MMKpPOKOIMYECTB pPAJUOAKTUBHBIX M30TONOB B TE€TEPOrCHHBIX CHCTEMaXx.
[MpumeHneHnne MOHHOrO OOMEHA, SKCTPAaKLUMM W XpoMmarorpaduy K H3YyYEHUIO COCTOSIHUS PaaMOaKTUBHBIX
JJIEMEHTOB B pacTBope. IIpMeHeHNe pafHOAKTHBHBIX H30TONOB B XMMHUYECKHUX UCCIEN0BAaHUAX. XUMUYECKHE
IIPOLIECCHI C YIACTHEM «TOPSYHX» aTOMOB. Pannonus Bozpl.

13. MeToasbl uccjieJ0BAHUS HEOPraHUYeCKUX COeIMHEeHN

Heopranuuecknil cuHTE3 M XUMHUYECKUI aHalW3: NpENapaTHBHbIE METOAbI HM3Y4EHHS COCTaBa,
CTPOEHHUS U CBOICTBA BEILECTB.

[TprHINTB PU3NKO-XUMHYECKHX METOJIOB MCCIECAOBAHUS PACTBOPOB HEOPTaHWYECKUX COCTUHEHHH -
ONTHYECKash U PEHTICHOBCKAasl CIIEKTPOCKONHMS, KpPUOCKOMuUs, 30ynuockomusi, pH-Merpus, moTeHUuHOMeTpHs,
SAMP-cniexTpockonus (y3KUX JIMHUM), KaopumeTpus. KuHeTndeckue MeToIbl HCCIIEOBAHUS.

[MoHsATHS O PU3MKO-XMMHUYECKMX METOAAX MCCIENOBAaHHs TBEPAOTO BEIECTBA - PEHTTEHO(A30BBII U
PEHTIeHOCTPYKTYPHBIN aHAJIN3, HEUTpOHOrpadusi, MArHUTOXUMHUS, TEPMOXHMHUUECKHE METOJIbI, TEPMHUUECKHIA
aHanus, cnekrpockonus — Y®-, UK-, ontuueckas, AMP mupokux nunuid, S P-criekTpockomnusi, onpeseneHme
JaBlieHus mapa. MeToasl paJi0aKTUBHBIX HHANKATOPOB.

[Tprembl GU3NKO-XUMHIECKOTO aHaMN3a (AUAarpaMMbl COCTOSIHUM, HX MIpocTeHIre GopMBI).

Komnsrotepusanusa wuccnenopanuil. [loHsTHe 0 MeTOmax MaTeMaTHYECKOTO0 MOAEIMPOBAHUS U
IUTAHUPOBAHMS IKCIIEPUMEHTA.

5. | O6pa3oBaTejbHBIE TEXHOJIOTHH

[Tpn monroroBKe CrENMAINCTOB-XUMHKOB UCIIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE (DOPMBI TPOBEICHUS
Y4eOHBIX 3aHITHI:

- HHTEPAKTUBHBIE JIEKIHH;

- JICKIIUH Tpecc-KOH(pEepeHIHH;

- TPEHUHTH ¥ CEMHUHAPHI PO Pa3BUTHIO NPOPECCHOHATHHBIX HABBIKOB,

- TPYNIOBBIE, HAYYHbIE JUCKYCCHH, Ae0aThI

6. | Ucmoab3yeMble pecypchl HHPOPMALHOHHO-TEIEKOMMYHUKAMOHHO# ceTn «Internet; magopmanuonnbie
TEXHOJIOTHH, MPOrPAMMHbIE CPeJACTBA M HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

HNudpopmanuoHHoe odecnieyeHue
0a3bl JaHHBIX, THYOPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunast snextpoHHast Oubianorexa
http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas 6nbIoTEKA
http://primo.nlr.ru http:/nbmgu.rudnexTponnas 6ubnrorexa Poccuiickoii rocy1apcTBEHHON
OnbnroTeKn

7. | ®opMBbI TEKYIIEro KOHTPOJIsA

CobecenoBaHne, TECTOBBIA KOHTPOJIb, KOHTPOIBHBIE PA0OTHI, KOJUIOKBUYMBI

8. (DOI)Ma IMPOMEKYTOYHOT'0 KOHTPOJISA

Ok3aMeH B 1-M 1 Bo 2-M ceMecTpax

Pa3pab6oTunk: K.1.H, npodeccop kadenpsl xumuu Canamon A.M.



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

