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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

— OIIK-1. CrocobeH aHanM3uMpoOBaTh M HMHTEPHPETUPOBATH PE3YIbTAThl XHMUYECKUX
9KCHEPUMEHTOB, HAOJIIOICHUH U U3MEPEHMUIA;

— OIIK-2. CnocoGeH TpOBOAUTH C COOJIOACHHWEM HOPM TEXHHKH O€301acHOCTH
XUMHUYECKHH DKCIEPUMEHT, BKJIOYas CUHTE3, aHAIIU3, U3yYEHUE CTPYKTYPBI U CBOMCTB BEILECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

— OIIK-6. CriocobeH mpeacTaBiIsTh Pe3yJabTaThl CBOCH padOThl B YCTHOW M NMUCHhMEHHOMN
dopMe B COOTBETCTBHM C HOpPMamMH U IpaBWJIAMH, NPUHATHIMH B TNPO(PECCHOHATHHOM
coo011ecTBe.

—1IIK-1. Cnocoben BbIOMpaTh M HCIOIB30BaTh TEXHUYECKHUE CPEACTBA M METOIbI
WCIBITAHUN JUIA PpELICHHs MCCIENOBAaTENbCKUX 3a7ad XUMHYECKOM  HAIPaBJICHHOCTH,
MOCTABJICHHBIX CIECIIMATMCTOM 00JIee BRICOKOW KBAIM(DUKAITHH.

—IIK-2. Cnocoben oka3piBaTh HMH()POPMALMOHHYIO MOJAEPKKY  CIELUAINCTaM,
OCYILIECTBIISAIOLIMM Hay4HO-HUCCIIEI0BATENbCKUE PAOOTHI.

PesynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIELYIOIINE UHAUKATOPBI JOCTHKEHHUS
KOMITETECHIINN:

NOIIK-1.1. CucreMaTH3UpyeT U aHAIU3UPYET Pe3yJabTaThl XUMUUECKUX SKCIIEPUMEHTOB,
Ha0JII0/IeHUH, U3MEPEHUH, a TAK)KE Pe3y/IbTaThl PACYETOB CBOMCTB BELIECTB U MATEPHAJIOB.

NOIIK-1.2. IlpeanaraeT MHTEPHPETALMIO PE3YIbTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pacuyeTHO-TEOPETUUYECKUX PAOOT C HCIOJIb30BAHUEM TEOPETUYECKUX OCHOB TPAAMIMOHHBIX U
HOBBIX Pa3/Ie€]I0B XUMHH.

NOIIK-1.3. ®opmynupyeT 3akiIOYeHHUST H BBIBOABI 1O  pe3ylbTaTaM aHaju3a
JUTEPATYpPHBIX JAaHHBIX, COOCTBEHHBIX SKCHEPUMEHTAIbHBIX U PACYETHO-TEOPETHUUECKUX paldoT
XAMHYECKOW HAMPABIECHHOCTH.

HOIIK-2.1. PaGoTtaer ¢ XMMHYECKUMH BEUIECTBAMH C COOJIIOJICHHEM HOPM TEXHHUKH
0€30MacHOCTH.

NOIIK-2.2. IIpoBoAUT CUHTE3 BEIIECTB M MaTepHalioB pPa3HOH TPUPOIBI C
MCIIOJIb30BaHUEM MMEIOIINXCS METOHK.

NOIIK-2.3. IIpoBoAUT CTaHAAPTHBIE OINEpALUU JUIl ONpEeNeHUs] XHMHUYECKOTO U
(a30BOro coctaBa BEIIECTB U MaTepUaIOB HAa UX OCHOBE.

NOIIK-2.4. IIpoBoguT  HCCIEIOBaHUS  CBOMCTB  BEIIECTB W MarepualoB ¢
MCIIOJIb30BaHUEM CEpUIHOT0 HAYYHOTIO0 000pYy/I0BaHUS.

NOIIK-6.1. IIpencrapnser pe3ynpTaThl padOThl B BUAE OTUYETa 1O CTaHIApTHOU (opme
Ha PYCCKOM SI3BIKE.

NOIIK-6.2. TlpeacraBiaser UHPOPMALUIO XHMHYECKOTO COJAEPKAHUS C y4ETOM
TpeOoBaHull OnbMorpadpuyeckon KyiabTypbl

NOIIK-6.4. ['0TOBUT mpe3eHTAIMIO IO TeMe paboThl U MPEJICTABISAET €€ Ha PYCCKOM M
AHIIMMCKOM SI3BIKAX.

WIIK-1.3. BpiOupaer TeXHUYECKHE CpEICTBA M METOAbl HUCHbITaHMKH (M3 Habopa
MMEIOIINXCS) JJIs peieHUs TOCTaBIeHHBIX 3a1a4d HUP.

NIIK-2.1. ITpoBoauT nepBUYHBIN MOMCK MH(OPMAINH 10 3aJaHHOH TeMaTHke (B T.4., C
MCIIOJIb30BaHNEM MAaTEHTHBIX 0a3 TaHHBIX).

NIIK-2.2. CocraisieT 0630p TUTepaTypHBIX UCTOUHUKOB IO 33JJaHHOM TeMe, oopMIIsieT
OTYETHI O BBHITTOJTHEHHOW paboTe 1Mo 3alaHHOM (opMme.

2. 33/]3"[14 OCBOCHHUS ITMCHUIIJIMHDI:

— MOJIYYUTH 0a30BbBIC 3HAHMS 110 BAXKHEHIITUM pasaciiaM XUuMHH: HepHOJIquCKHﬁ 3aKOH H
CHUCTEMA I[I/I MCH,Z[CJ'ICCBB.; TCOpUHU CTPOCHHUA aTOMaA, TCOPHUU XUMHUYECKOM CBSI3U U
BAJICHTHOCTH, OCHOBHBIC 3aKOHBI TCPMOAMHAMHUKHN U KUHETHKH, TCOPHM MU 3aKOHBI PAaCTBOPOB,
3aKOHOMCPHOCTH nepnonnqecxoﬁ CUCTEMBI B XUMHH 3JICMCHTOB;,



— IIOHUMATh U aHAIM3UPOBATH KIACCU(UKAIIUIO BEIIECTB, COCTABICHUE CXEM, YPaBHEHUN
IPOLIECCOB; MPOBOJUTH CHCTEMATHU3AIMIO JAHHBIX U T. M., HCIIOJb3Yys TEOPETUUYECKHUE OCHOBBI
TPaIUIIMOHHBIX U HOBBIX Pa3eiioB XHUMHUHU,;

— NMPHOOPECTH HABBIKM PA0OTHI C XUMHYECKUMH BELIECTBAMU C COOJIOJCHHEM TEXHHKH
BBITOJIHEHUS Ta0OPAaTOPHBIX Pa0OT M HOPM TEXHUKH XMMHUYECKON O€30MacHOCTH.

— IPOBOJUTh ~ XMMHYECKHE OKCHEPHMEHTHI 10 TpelaraéMbIM  METOJUKAM |
MHTEPIPETHPOBATH NOTYYCHHBIEC PE3YIIbTATHI.

3. MecTo AucHUNJIMHBI (MOIYJISAA) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl

JucuuninuHa otHocuTes K bioky 1 «Jlucuumiuse! (MOLyIn)».
JlMcuuIuInHa OTHOCUTCA K 00513aTeJIbHOM 4acTH 00pa3oBaTeIbHOM POrpaMMmBbl.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALMM 110 AUCHHUIINHE

Cemectp 1, 3auer, sK3aMeH, KypcoBasi paboTa.
Cemectp 2, 3a4eT, SK3aMEH.

5. BxogHble TpeOoBaHMsI AJIsl OCBOEHUN THCHUTIITHHBI

Jlia u3ydenus u ocBoeHusi kypc «Heopranuueckass XuMusi» CTpOUTCS Ha 0a3ze 3HaHUUN
0 XUMHH, (PU3HKe, MaTeMaTUKe U HHPOpMaTHKe, 00BEM KOTOPBIX OINpeeNseTcsl IporpaMMaMu
CPEIHEN LIKOJIbI U CYUTAETCS YCBOCHHBIM.

6. SI3pIk peanu3anuu

Pyccknii

7. O0beM TMCUMIIMHBI (MOYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUIHNHBI cocTaBiseT 17 3.e., 612 yacoB, U3 KOTOPHIX:
— nexnuu: 112 4.;
— MPaKTHYECKUE 3aHATUS: 64 1.;
— KypcoBas pabota: 20 u.;
— rabopatopHbie padoTel: 160 4.
B TOM YHCIIE TPAKTHYECKast MOATOTOBKA: 244 4.
O06beM caMOCTOATENbHON padOThI CTY/IEHTA ONpeAeeH YI4EOHbIM IJIAHOM.

8. Conep:xkaHue IMCUUILVIMHBI, CTPYKTYPUPOBaHHOE M0 TeMaM

Tema 1. OcHOBHbBIE NOHSATHS, 3AKOHBI M 321241 XUMUH

XUMHS Kak CUCTE€Ma 3HAaHMW O BEIIECTBaX M HX mpeBpameHusX. OCHOBBI aTOMHO-
MOJIEKYJISIpHOTO ydeHHsl. CTeXMOMETPUYECKHE 3aKOHbI, CIEeUU(PUUECKOe TOHATHE XUMUU —
MOJIb; HOMEHKJIaTypa HEOPraHUYECKUX COCAMHEHUN. XUMHUS — IKCIIEpUMEHTaIbHAsl HayKa, pOJib
TEOPETUYECKUX 3HaHUN B XUMHUU. OCHOBHBIE 337]a4l COBPEMEHHOW HEOPraHNYECKON XUMHUHU.

Tema 2. YueHue 0 XMMHU4€CKOM NpoLecce

DHepreTuka W HaNpaBJIEHHOCTh XuUMHUYeckux peakuuil. Ilonarue o cucreme, dase,
KOMIIOHEHTE, MapaMeTpax COCTOSHUS CHCTEMbI, TEPMOAMHAMHYECKUX (QYHKIHSIX. BHyTpeHHsS
sHeprus cuctembl. MI30XxopHbIe U M300apHbIE MPOLIECCHI, UX TEIUIOBbIe 3QdekThl. [lepBbIil 3akoH
XUMHUYECKON TepMoauHamMuKku. CTaHIapTHBIE SHTABIINK 00pa30BaHUs BeliecTB. 3akoH ['ecca u
€ro CIEJCTBUA. 3aBUCUMOCTb YHTAJIBIINMN PEAKLIUN OT TeMIIepaTypbl. BTOpoi 3aKOH XMMHUYECKON
tepmoauHamMuku. [loHstre »HTpormu M HHepruu [ubOOca. Kputepuum caMompon3BOIHHOTO
MPOTEKAHUS XUMUUYECKHUX MPOIIECCOB B M30JUPOBAHHBIX U OTKPHITHIX cucTeMax. OOpaTumMbie u
HeoOpaTUMble XHMHUYECKHE peakuuu. [Ipu3HaKW COCTOSHUS XUMHYECKOTO paBHOBECHS,
TEPMOJMHAMUYECKUN BBIBOJI 3aKoHa AeucTByrommx macc (3IM). dakrTopsl, BIUsSIONAE HA
BEJIMYMHY KOHCTaHTHI paBHOBecHs. Tumbl koHcTaHT paBHOBecus (K, Kp, K, Ky, Kw, Kn, Ks, Bi).



CwMmenenne xumMuueckoro pasHoBecus, npuHuui Jle-Illarense. OCHOBHBIE TOHITHSI XUMUYECKON
KMHETUKU: CKOPOCTh (CpeaHsisi, UCTHHHASI), MOPAIOK M MOJEKYISPHOCTh pEakluu, KOHCTaHTa
CKOpPOCTH, DHEPIHsl aKTUBAaLUMU. Peakiuu CII0KHBIE U DJIEMEHTAPHBIC, BIMSHUE HA CKOPOCThb
peakUMy KOHLIEHTPALUU PEArupyIOIIMX BELIECTB, 3aKOH JEHCTBYIOUIUX MAacC JJIsI KUHETHKH.
BnusiHre Ha CKOpOCTh peakIMU TEeMIIepaTyphl, KaTaiau3aTopa U 1p., npaBwio Baut-I'ododa,
ypaBHeHue Appenuyca. [loHATHE O TEOpUM CTOJIKHOBEHHMH, O TEOPUH AKTUBUPOBAHHOIO
koMIuiekca. Ilonstme MmexaHusma peakuui. Peakuuu nocienoBaTenbHbIE, MapalIesIbHbBIC,
CONPSDKEHHBIE, LENHbIC; NOHHBIC, MOJIEKYJSIpHbIE, paaukaibHble. [loHATHE O rOMOTreHHOM M
reTEpOreHHOM KaTaju3e. ABTOKaTalIu3.

Tema 3. PacTBopbl, UX TUIIBI U CBOIiCTBA

PacTBOpBl UCTHHHBIE W KOJUIOMJIHBIC; XUJAKHE, TBEpAbIE M ra3ooOpasHbie. PacTBOpbI
HACBIIICHHbIC, HEHACBHIIICHHbIE M IEPECHIIICHHbIC;, HACAIbHBIE W PEAIbHBIE PACTBOPBL.
PacTBOpHMOCTH BEIIECTB, CIOCOOBI BHIPAXKEHHUSI COJIEP)KAHMsI BEIIECTBA B pacTBOpe; (PakToOpBI,
BIMSAIOIIME HA  PacTBOPUMOCTh  BeEIIECTB. BiMsgHue Ha  pacTBOPUMOCTb  DHEPTUU
KPUCTAJNTMYECKON PELIeTKH, SHEPriuy cojbBaTauuu. PacTBop Kak ¢a3za mepeMeHHOro COCTaBa.
[Tonste o aszoBbix auarpammax, npaBwio (a3 ['mb0ca. uarpamma cCOCTOSIHHSI BOJIBI.
KosnuraTuBHbIe CBOMCTBa pa30aBiIeHHBIX PACTBOPOB HEAJIEKTPOIUTOB H JIEKTPOIUTOB. 3aKOHBI
Payns u Baut-T'opda, nzotonnyeckuit koadduiment. Crocodbl onpeneneHus MOJIEKYIIPHBIX
Macc HEJeTYyYUX HEIIEKTPOJIIUTOB. PacTBOpHI 351eKTpoanuTOB. OCHOBHBIE MOJIOKEHUS TEOPUU
ANEKTPONIUTUYECKON Aucconuanyu. CuibHbIE U claabble AJIEKTPOJIUTHI, KOHCTAaHTA U CTENEHb
JUccouuanuu cyiaboro anekTponuta. MakTophl, BIMSIONIME HA CTENEHb AJIEKTPOJIMTUYECKON
JUCCOLMAMU. AKTUBHOCTh M KOI(PQUIMEHT aKTUBHOCTH HMOHA, HOHHAs CHJIa pacTBOpA.
Kaxymasicst crenenp aucconuani cuiapHoro aekrponuta. [Ipumenenne 3/IM k paBHOBeCHsIM
B PacTBOpax 3JIEKTpOJIUTOB. OHHOE Npou3BeAeHNE BOJIbI, BOJOPOIHBIN MoKa3aTenb. ['uaponus
coJieid, paKTOpbl, BIMSIONINE HA PABHOBECHE PEaKLUi THAPOIHN3a. | eTeporeHHble paBHOBECHS B
pacTBOpax >JEKTPOJIMTOB, MPABWIO IMPOU3BEACHHUS PACTBOPUMOCTU [UJIsi MaJOPACTBOPUMBIX
CUJIBHBIX DJIEKTpOJIMTOB. lIpencraBieHne O COBPEMEHHBIX TEOPHUSAX KHUCIOT M OCHOBAHUHU.
CornpsikeHHbIE KHCIOTBI M OCHOBaHUA. KOHCTaHTa NPOTOIMTHUYECKOTO pPaBHOBECHUS KaK
XapaKTepUCTHKA CHJIBI KHCJIOTHI M OCHOBaHUS OJIEKTPOXMMHUYECKHE CBOMCTBA pacTBOPOB.
IlonsATHEe O MABOMHOM DJIIEKTPUYECKOM ciioe. PaBHOBecHe Ha TIpaHULE METaI—PacTBOP.
CraHjapTHble SJIEKTPOJHBIE MOTEHLMAbl, pAJ HampsDKeHUH MmetauioB.  ConpshKeHHbIE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE Mapbl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH B
ranpbBaHuyeckoM  anemente, OJIC  osmeMeHTa.  DNEKTpoONM3  KaK  OKHCIHUTEIBHO-
BOCCTaHOBUTEJIBHBIN IPOLIECC.

Tema 4. CTpoeHuss atroma, nepuoAauyveckuii 3akoH M cucrema. Ilepuoamueckas
CHCTEMA KAaK MEeTOJ0JIOIMYeCKasi OCHOBA CHHTE3a

PasButne npencrasiieHnii o ctpoeHuM aroma. [IpeacraBieHuss 0 AUCKPETHBIX CBOMCTBAX
marepuu (teopus Ilnanka, ssnenue ¢poroaddexra). Monens atoma Bogopoaa no bopy, cnekrp
aroMa Bojopoja. J[BoiicTBeHHass mpupoaa aiekTpoHa. Bonnsl ne bpoitnsa. KBantoBas Mexanuka
KaK Hayka O JBM)KEHUMH MUKpouacTull. [IpmHuun HeompezneneHHoctu IeiizenOepra. YpaBHeHHe
[lIpenenrepa, NOHATHE O BOJTHOBOM (DYHKIMH. XapaKTEPUCTUKA COCTOSHUS AJIEKTPOHA B aTOMeE
Ha0OpOM KBaHTOBBIX uucel. PaauanbHas M opOUTalbHAS COCTABIIAIONINE BOJHOBOH (DYHKIIMH.
Atomuble s-, p-, O-, f-opOutamm um wux odHeprus. Cxema >HEPreTUYECKUX YPOBHEH
MHOT'O3JIEKTPOHHBIX aTOMOB. D(PPEKThl SKpaHUPOBAHHUS, IPOHUKHOBEHHUS aTOMHBIX OpOHUTAaJIeH,
MEXIEKTPOHHOIO OTTAJKMBaHWA. [IpyMHIMI dHepreTMdecKo BBITOJHOCTH, NpuHuumn llaymw,
npaBwio XyHJaa. EMKOCTh SHepreTmdyeckux ypoBHEH, MOaypoBHeH, opOurtaneid. I[IpuHumn
MOCTPOCHHUS JJIEKTPOHHBIX CTPYKTYp aTOMOB. OJEKTpPOHHBIE (OPMYJIbI aTOMOB U HOHOB.
Ilepuonuueckuii 3axkoH J[. M. MeHnngeneeBa Kak OCHOBHOM 3aKOH XWUMHHM, COBPEMEHHAas
dbopmynupoBka [lepuogmueckoro 3akoHa. Ilepmonmuueckass cuctema Kak KiaaccHUKAIUS
BJIEMEHTOB 10 CTPOEHHUIO MX DJEKTPOHHBIX O00JOYEK, MNEePHUOAUYHOCTH B H3MEHEHHH
ANIEKTPOHHOU KoH(urypanuu atomoB. CTpyKTypa TepHOIUYECKOW CcHUCTeMBbl. [lomoxenune
JIEMEHTOB B IE€pHOJaX, psAAax, TIpynmnax, MOArpYyNNax, CeMeHcTBaX Kak pe3yJbTaT



OHEPreTUYECKOr0 COCTOSHUSA M YMCIIa BAJIICHTHBIX JJIEKTPOHOB aTOMOB. lIojIHBIE M Hemo/HbIE
JJIEKTPOHHBIE  aHanoru. Pasznuunble  (QOpMBI  NMEPUOAMYECKONW  CHUCTEMBI,  T'PAHUIIBI
Ilepuonnueckoir cucremsl. llepuoguyHOCTH B M3MEHEHMM CBOMCTB aTOMOB JJIEMEHTOB
(panuycoB aTOMOB M MOHOB, SHEPIMH MOHM3ALUHU, 3JIEKTPOOTPULATEIBHOCTH, CPOJCTBA K
JIEKTPOHY M Jp.) KaK CIEACTBHE NEPUOJUYHOCTH IEKTPOHHBIX CTPYKTYp. llepnoanuHocts B
W3MEHEHNU XMMHMUYECKUX CBOMCTB 3JIEMEHTOB. TepMONMHAMUYECKUE, KHHETUYECKUE ITPUHLIMIIBI
CHUHTE3a HEOPraHMYECKUX CcoeAuHEeHuH. lcrnonp30BaHME 3aKOHOMEPHOCTEH IEPUOINYECKON
cucTeMbl B CMHTe3€. OCHOBHBIE METO/IbI CHHTE3d, DMIIMPUUYECKUE IIPABUIIA CUHTE3A.

Tema 5. Teopum XuMH4YeCKOH CBSI3H, BaJeHTHOCTH. CTpoeHMe HeOPraHWYeCKUX
MOJICKY.JI

[Ipupora XMMHUUYECKON CBSI3U, KPUBasl IOTCHIMAIBHON SHEPIMU KOBAJICHTHON MOJIEKYJIBI.
XapakTEepUCTUKHU CBA3U: DHEPIUs, J[JIMHA, BAJIEHTHBIM YIroJl, KPaTHOCTb, IOJIIPHOCTb,
adGdeKkTUBHBIA 3apsa  aromMa B MOJIeKyJe. Tumbl XUMHYECKHX CBsi3eil. PaccMoTpenue
KOBQJIEHTHOH CBSI3U B TEOPUU BAJEHTHBIX CXEM; G-, -, O-CBA3U. TUIBI THOPUIN3ALMHY aTOMHbIX
opbuTtaneii. CBolicTBa KOBAJIEHTHOM CBSA3M — HACHIIIAEMOCTh U HalpaBiIeHHOCTb. COBpeMEHHbIE
IPEJCTaBICHUS] O BAJIEHTHOCTU (IIOHSATHE KOBAJIEHTHOCTH, 3JIEKTPOBAJIEHTHOCTH, CTEIIEHU
OKHCJICHUsI, KOOPAMHALMOHHOrO 4ucia). ['eomerpust ra3o00pa3HbIX KOBAJEHTHBIX MOJIEKYI,
Moenb ['mitectin. OCHOBHBIC TTOHSTHSI O METOJIe MOJICKYJISIpHBIX opoutaineir. Mertox MO JIKO.
OHepreTUyYecKre IuarpaMMbl JIByXaTOMHBIX TOMO- M Te€TepOsIEPHBIX MOJIEKYJ, 00pa30BaHHbIX
AJIEMEHTaMu MepBOTO U BTOporo nepruoaoB. MuoromneHTpossie MO (B2Hes, CsHs). MonHast cBsi3b
B razoo0pasnbix Mosekynax (NaCl). CpoiictBa HMOHHOH CBSI3M M HMOHHBIX COEIMHEHHH.
[Tonsipu3anuss MOHOB, PACCMOTPEHUE XMMHUYECKON CBA3M KaK MOHHOW € ydyeToM Jedopmanuu
MOHOB. 3aBHCHUMOCTb IOJIIPU3YEMOCTU U TOJISIPU3YIOLIETO IEHUCTBUS KaTUOHOB U aHHMOHOB OT
pa3Mepa, BEIMUMHBI 3apsi/ia MOHA U CTPOECHMSI DJIEKTPOHHOM 000s10uKku. Vcnosnb30BaHne Moaenu
HOJSIpU3aluu 1Is1 00bACHEHUs CBOMCTB coequHeHui. [IpaBuino IlupcoHa MATKMX M JKECTKUX
KHCIIOT M OCHOBaHUW. BonopoaHas cBs3b, pacCMOTPEHHME BOAOPOJHON CBSI3M B Pa3jIU4HBIX
TEOPHUSIX XUMHYECKOH CBA3M (3JIEKTPOCTATUYECKUE B3aUMOJIEHCTBUS, TOHOPHO-AKIIENITOPHBIE,
IpeJICTaBICHUE BOAOPOAHOU cBs3u B MeToje MO), BIMsHHME BOJOPOAHON CBSI3M Ha CBOWCTBA
BelecTs. Meramnueckass cBsA3b. lIoHATHE O 30HHOM TEOpUM TBEpHOro Tena. Meraisl,
MOJIYIPOBOJHUKH, JUAIEKTPUKU. MeEXMOJIEKYJIsIpHble B3auMmojeicTBus (cuibl  Ban-nep-
Baanbca). ArperaTHble COCTOSHUSI BEILECTBA: TBEpHOE, KHUIKOe, Tra3ooOpasHoe. CBs3p B
KOHJIGHCUPOBaHHBIX (pazax. Tumbl B3ammonelcTBUs B pacTBopax. Kpucramimueckoe u
amopHoe cocTossHHe. THUMbl KPUCTAIIMUECKUX peleToK, AedekTsl cTpyKTypsl. CBoiicTBa
BEILECTB C MOHHOM, aTOMHOM, MOJIEKYJISIPHOW, METAJUTMYECKOM pPEIETKAMH.

Tema 6. XumMus KOMILUIEKCHBIX (KOOPAUHAIIMOHHBIX) COCAUHEHUH

Koopaunanuonnas teopust Bepuepa. OCHOBHbIE OHATHS (KOMILIEKCOOOPA30BaTesb, €ro
CTENEHb OKUCIIEHHS, KOOPINHALMOHHOE YNCIIO; JIUTaH], IEHTaTHOCTD JINTAaH/1a), IPEAMET XUMUU
KOOpPJMHAIIMOHHBIX COEIMHEHUHM, HOMEHKiaTtypa. CrnocoOHOCTh 3JIEMEHTOB MNEPUOAMYECKOMN
CHCTEMBI BBICTYNAaTh B KauyeCTBE KOMIUIEKCOOOpa3oBaTeNneil M JOHOPHBIX aTOMOB JIUTAHIOB.
PaccMoTpenue XxuMuueckoil CBsi3u B KOMIUIEKCHBIX COSAMHEHMSIX (2JIEKTPOCTATHUECKUM MOAX O,
METO/ BaJICHTHBIX CBsi3ed, MeToa MO, OCHOBHBIE MOJI0KEHUS TEOPUH KPUCTATUTNYECKOTO TOJIS).
[IpumeHeHre TeopUH KPUCTAIIIMYECKOTO MO A7 OOBSCHEHUS W3MEHEHUs SHTAJIbIINU
0o0pa3oBaHUs B pSAAY OIAHOTHIIHBIX KOMILJIEKCOB, JUIsI OOBSCHEHMS I[BETHOCTH M MAarHUTHBIX
CBOMCTB KOMILIEKCOB. Kiacchl KOMIIEKCHBIX COEIMHEHMI: OJHOSAAEPHBIE KOMILJIEKCHI C MOHO-,
NOJHUIEHTATHBIMUA  JIMTAHJAaMH, MHOTOSZIEpHbIE KOMIUIEKCHI, T-KOMIUIEKCHI, KapOOHWIIBI.
TepMoanHaMuyeckass YCTOMUMBOCTh KOMIUIEKCOB B pacTBopax. XenatHblil addekr. Peaknuu
3aMeIlIeHusl BO BHYTpeHHEH cdepe KoMIiekcoB. IlpeacraBieHne 0 KUHETHUECKH JIAOUIBHBIX U
WHEPTHBIX KoMmIuiekcax. M3omepus (reomerpuueckasi, ONTHYECKAas) KOMIUIEKCHBIX HOHOB,
cBsizeBas uzomepus. DPpdext TpaHcBiusHUSA YepHseBa. M3oMepusi KOMIUIEKCHBIX COETUHEHUMN
(mo A. A. I'punbepry). Posib KOMIJIEKCHBIX COEAMHEHUN B Pa3BUTHH HAyKH, pOJib B MPUPOJIE,
TEXHOJIOTMHM, MEIMULIVHE, HEOPraHWYECKOM CHHTE3€. XHMHs DIEMEHTOB IEPUOAUYECKOMN
CUCTEMBI.



Tema 7. PacipocTpaHEeHHOCTh XUMHYECKHUX 3JIeMEHTOB.

Xumusi BOJIOpPOJa U TaJOT€HOB ['€OXMMHUsI KaK HayKa, OCHOBHBIE IMOHSATHS T'€OXUMUH,
CTPOEHHE 3€MHOTI0 11apa. PacnpocTpaHEeHHOCTh XMMUYECKUX 3JIEMEHTOB Ha 3eMJI€ U B KOCMOCE.
CBs13b pacnpoCTpaHEHHOCTH XUMHYECKHUX 3JIEMEHTOB Ha 3€MJIE CO CTPOCHHUEM aTOMHBIX SAep U
AMIEKTPOHHBIX 000JI04eK aToMoB, HOHOB. OCHOBHOH 3akOH reoxumuu (3akoH [ompammMuaTa),
npasmia Mengeneesa, Oqno-I'apkunca. Xumus Hemetauios. [Ipobiema pa3menieHus: BoAopoa
B llepuoanueckoil cucreme. PacmpocTpaHeHHOCTh BOAOpOJa, (OPMBI €ro HaXOXKACHUA B
npupojie. BaneHTHbIE COCTOSHUS BOIOPOAA, U30TOIBI BOJAOPO/Ia, 3HAUEHNE U30TONIOB BOJOPO/Ia
JUISL SIIEPHON TeXHUKU. MONEKYISIpHBIM BOAOPOI, (U3MUEeCKHe W XHUMHUYECKHUE CBOMCTBA;
NOJy4eHHEe BOAOPOAA B TaOOpAaTOPHH U MPOMBIIUICHHOCTH; aTOMapHbIi Bogopo. [Ipumenenue
BOJIOPOJIa, POJIb BOJOPOAA B COBPEMEHHOM sHepreTHke. TexHuka 0e30MmacHOCTH Ipu padore ¢
BoziopoioM. CoelMHEHHsT BOJOPOAA C METaUIaMU M HEMETaJJIaMU — THAPUJIbI, TUIIBI CBsI3ECH B
HUX, TOJy4eHHe, GU3NYECKUe U XMMHUYECKHUE CBOWCTBA TUAPUIOB, IPUMEHEHUE. XUMUYECKUE
aKKyMYJISITOpbl Bojpopona. OOImasi XapakTepuCTUKa CeMEeHCTBa rajoreHoB. PacrpocTtpaHenue
TaJIOTEHOB B TMPHUPOJE, TMOIY4eHHE CBOOOJHBIX TallOTEHOB B MPOMBIIIJICHHOCTH U B
nabopaTopuM, TOKCUYHOCTH TallOTeHOB. [IpuMeHeHHe TrajloreHoB B MPOMBIIUICHHOCTH U
TexHuke. CTpoeHHE [BYXaTOMHBIX MOJeKyn ramoreHoB (meron MO). dusmueckue u
XUMHUYECKHE  CBOMCTBA  MOJIGKYJSIPHBIX  TajJOr€HOB, WX  OKHUCJIHUTEIIbHBbIE  CBOWCTBA,
B3aUMOJICHCTBUE C MeETallaMM M HeMeTalylaMd. B3aumojelicTBHE Tallor€HOB € BOJAOHU
(ruaparanus, oOpa3oBaHue KJIaTpaToB, peakuuu JTUCIIPOTIOPIIMOHUPOBAHMS ).
["amoreHoBOOPOIBI, UX (PU3NYECKUE U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYYeHUS. XapaKTep
U3MEHEHUs B  psdy  TaJOr€HOBOAOPOJOB  IPOYHOCTHM  XUMHUYeCKOM  cBsasu  H-T,,
BOCCTAHOBUTEJIBHBIX CBOWCTB. PacTBOpHI TaJIOr€HOBOJOPOJOB B BOJE, H3MEHEHUE CHIIbI
rajoreHoBoopoAHsix kuciotr B psagy HF-HI. KucioTel miaBukoBas u colisiHasi, NOJIyYEHUE
COJIIHOW KHUCJOTBl B IPOMBIIUIEHHOCTH, CBOWCTBA; NOJIydeHHE XJopuaoB. Kuciaopoansie
COCIMHEHUS TaJOTEHOB — OKCUIBI M KUCIOpojaconepkamue kucinoTel. Oxcunbl xiopa: Cl20,
ClO,, CIO3z, Cly07, ux monyuenue, cBoiictBa. Oxcuasl 6poma u noma. Kuciopoacoaepskariie
KHCJIOTHI XJIOpa, Opoma, M0Jia U UX COJIU, COCTaB, CBOMCTBA. XJIOPHOBATUCTAasl KUCIIOTa, €€ COJIU.
Xnopuctasi, XJOpHOBaTas, XJIOpPHas KHUCIOTBl U WX COJH, CIOCOOBI monydeHus. CpaBHEHUE
TEPMUYECKON  YCTOMYMBOCTH, CHJIBI KHUCIOT W  OKHCIUTENBHBIX CBOWCTB B POy
KHCTIOPOJICOIEPKAIIIUX KUCIOT XJopa. Kucinopoacoaepskaiiye KUciIoTsl OpoMa, HoJa U UX COJH,
cocraB, cBoiictBa. [lomydyeHue OpOMHONW KHCIOTBI C HCIIOJIb30BaHMEM (TOPUIOB KCEHOHA.
HonHble KUCIOTHI, UX TUApPATHBIE (POPMBI, TOTyYEeHUE KUCIOT U UX coyield. MeXraloreHHbIe
COCIMHEHUS, TIOJIMTAIIOTCHUIBI, UX TOJyYE€HNE U CBONCTBA, CTPYKTYpa.

Tema 8. Xumus kucjaopoaa, cepbl 4 3JIeMEHTOB NOATPYIIbI CeJleHa

OOmiass xapakTepuCTHKa TIJIaBHOW NOJArpynmbl IecTtod rpynnsl. Kucmopoxg u ero
coenuHeHus. CTpoeHue MoJIeKyJbl Kuciaopoaa ¢ nozuuuu meroga MO. [lonydyenune kucinopojaa B
1abopaTOpUM W TPOMBIIINIEHHOCTH, KUAKUN KUciaopoa. Puznueckue U XUMMUYECKHUE CBOMCTBA
MOJIEKYJIIPHOTO KHUCIIOpOJa, €ro MpuMeHeHue. BaxkHelue OKCUAbl METauIOB U HEMETAIIOB,
KJIACChI OKCHUJIOB, THUIBl XUMHUYECKOW CBSA3M B HUX, (U3NUECKHE M XHUMHUYECKHE CBOMCTBA
oKkcuoB. Boja kak BaxHeiIee coelMHEHUE KUCIOpOaa, Poib BOAbl B Ouocdepe u reocdepe.
[Tomydyenue, cTtpoeHne MOJEKylIbl BOIbl. Du3NUeCKHe M XUMHUYECKHE CBOWCTBA OOBIYHOW W
TSKETIOM  BOJBI.  AccouManMsi MOJEKYJd BOJBI, paauoiiu3, TEpMUUYECKasl JIUCCOLUALIUS.
[Tepoxcuapl M HaIMEPOKCUIBI, MX TIOJIYYCHHE, CBOMCTBA M MpuMeHeHue. [lepokcua Bogopoaa,
CTPOCHHE, TEePMHUYECKas YCTOMYMBOCTb, TUCCOIMAIMS B BOJHOM pPACTBOpPE, OKUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA MEPOKCUA BOJIOPOIA B KUCION M IIENOYHOM cpenax. [lomyyenune
U NpPUMEHEHHE MEepPOKCHIA BOJOpOJa B TEXHUKe, MmeauluHe. [lepokcuabl, HaANEPOKCHIbI
METaJIJIOB, UX MNpuMeHeHue. O30H, €ro CBOMCTBa, CTpoeHHe, nonydeHue. [Ipumenenue st
030HUPOBAHMS BOJBI U BO3AyXa, IPUMEHEHHE B KaU€CTBE OKUCIHTENA B cuHTe3e. O30HUBI, UX
MOJIydeHHE, CBOWCTBA M TpuMeHeHrne. DOopMbl HAXOXKICHHSI B MPUPOJIE CEPHI, MOTyUYCHUE W
npuMeHeHue cepbl. Cepa: atoTpomHble MOAUDUKAIINY, TUarpaMMa COCTOSHUS, COCTUHEHUS C



METaIJIaMi W HEeMeTaulaMu  (TJIOTeHH[IbI, THAPUABI, OKCHUIBL, Cynbhuasl). TuoHWI-,
cynbpypuiaragoreHupl, moiaydenue, cBoictBa. Oxcuabl cepbi(IV, VI), ux crtpoenue,
¢usnuecknue U xuMH4Yeckue cBoiictBa. CepoBoaopo, Cyab(haHbl; KUCIOTHO-OCHOBHBIE CBOWCTB
BOJIHBIX PAacCTBOPOB BOJOPOAHBIX COCAMHEHUU CEepbl; CYIb(UIbI, MONUCYIb(OUIBL, TOIyYEHUE U
cBoiictBa. Kucnopoxacoaepxamue KUCIOTBI M UX coiu. OJHOSAEPHBIE KHUCIOTHI CEPBI:
Cynb(hOKCUIIOBAs KUCIIOTA; CEPHUCTAsl KUCJIOTa, CTPOCHUE, MoIydyeHue, cBoictBa. CynbpuTsl U
THIPOCYAbQUTHI, HMX TEPMUYECKas  YCTOWYMBOCTb, OKUCIUTEIHbHO-BOCCTAHOBHUTEIbHbIC
CBOICTBa, TUAPOJIU3 B BOAHBIX pacTBopax. CemeicTBO CEepHON KHCIOTHI: KUCIOTHI CepHas,
THOCEpHAsi, HaJcepHas W HMX coud; (GTOpcyab(OHOBas, HUTPO3WICEpHAs KUCIOTHL. CepHas
KHCIIOTa KaK OJHA W3 BAXKHEHIIMX MHUHEpAIbHBIX KHCIOT, ee nmpuMeHeHHe. CBolcTBa CepHOM
KHUCIIOTHI, KOHTAaKTHBIM W HUTPO3HBIM MPOMBIIIJICHHBIE METOIbl MONy4YeHUs, CynbpaTel U
rUApoCyNb(aThl META/IOB, BIUSHUE MPHUPOJAbI KAaTHOHA Ha TEPMUYECKYIO YCTOHYMBOCTH
cynearoB. Kucnora tuocepnas, Tuocynbdarel. [Tonydenne, cTpoeHre U CBONCTBA THOCYIb(haTa
HaTpus. MHOTOsIepHbIE KUCIOTHI CEPbl CO CBS3SMHU KOCIOpOJ—Cepa: MUpOCepHasi, TpUCepHas,
HaJICepHas; CO CBA3SIMM cepa—cepa: TUIAPOCEPHUCTAs, MHPOCEPHUCTAsl, JUTHOHOBAS,
MOJIMTHOHOBBIE KHUCJIOThl DJIEMEHTBl MOJrPYIIBI CEJIEHA, HAX0XKJICHHE B MPHUPOAE, METOJbI
MOJIyYEHUS MPOCTHIX BEUIECTB. ATperaTHOe COCTOSIHME, CTPOCHHE, CBOMCTBA IIPOCTHIX BEILLECTB.
Bonopoansie coenuHeHus, ceneHubl, Temrypuabl. Oxcunbl 902, 303 ceneHa U Telypa.
CpaBHEHUE KHCIIOTHOOCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCHUOB,
TUAPOKCUIOB YETBIPEX- U IIECTUBAJICHTHBIX CEpbl, celeHa W Teiurypa. ConM XalbKOI€HOB B
creneHu okucieHus +4, +6. [lononuil — paguoakTUBHBIA 31eMeHT. [IposiBieHHe BTOPUYHOMN
NEPUOANYHOCTH B CBOMCTBaX KHUCIOPOJHBIX COCIUHEHHI HJIEMEHTOB TIJIABHOM MOATPYIIIBI
IECTOM TPYIIIBL.

Tema 9. Xumus azora, ¢pochopa

OOmiass  XapakTepuCTMKa XMMHHU  DJIEMEHTOB MOATPYNNBl  Mbllibsika  OOmias
XapaKTEePUCTUKA JIEMEHTOB TJIABHOW MOJATPYIIIBI MATOW TPYyMIbl. XUMHS XapaKTEePUCTUUECKUX
9JIEeMEHTOB — a3oTa, ¢ocdopa. PacmpocTpaHeHHOCTh U HaxOXKICHHE a30Ta B MPUPOJE,
[OJIyuYeHUE a30Ta B JaOOpPaTopuM U MPOMBIIUIEHHOCTH, MPUMEHEHHE MOJIEKYJISIPHOTO a30Ta,
npobiieMa CBsI3bIBaHUS aTMochepHOro aszoTa (pojb HUTPOTEHWIBHBIX — KOMIUIEKCOB).
duznyeckue M XMMHUYECKHE CBOMCTBA MOJIEKYJSIpHOro a3ora. CTpoeHue MOJEeKyJbl a30Ta B
metogax MO wm BC. Tanoremumpl aszora, ux cBoWcTBa. VIOHHBIE, KOBaJICHTHLIC,
METaJIJIONOA00HbIE HUTPUBL: MOJIyYeHUE, CBOMCTBA. Bo/lopoaHbIE coeMHEHHsI a30Ta: aMMHUaK,
TUAPA3UH, TUIPOKCUIAMHUH, a30TUCTOBOJOPOAHAS KUCIOTa U UX cojid. CpaBHEHHE OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB B PSAAY BOJOPOAHBIX COEIMHEHUH a30Ta. AMMMaK:
CTpoeHHe, (QU3MYecKue ¢ XHUMHUYECKHWE CBOICTBa, TMOJy4YeHHE B J1a0OpaTOpUU U
INPOMBIIIJIEHHOCTH; THAPOKCHJ AaMMOHHUS, COJM aMMOHHUS, WX IIOJIyudeHHe U CBOWCTBA.
[Ipumenenue ammuaka u cosieid amMmmonus. [lomyyeHue, cBOWCTBa M MPUMEHEHUE THUpPa3UHA,
TUIPOKCUIIaMUHA U UX cojeil. [loiaydeHue u cBolicTBa a30TUCTOBOJOPOIHOM KUCIIOTHI U a3U/10B.
Kucnoponneie coenuHenust azora. CTpoeHHE, NONYYEHHE M 3aKOHOMEPHOCTH B W3MEHEHUU
cBoiictB okcuioB azota: N2O, NO, N203, NO2, N20s, N2Os. AHMOHHBIC B KaTHOHHBIE (hOPMBI
okcuaoB azota(Ill, V). CrpoeHns u cBONCTBAa a30THCTOM KHUCIOTHI, MOIY4YEHHUE, KUCIOTHBIE U
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ CBOWMCTBA, HUTPHUTHI. A30THAs KHUCJIOTA: CTPOEHHUE
MOJIEKYNbI, (U3MYEeCKHe ¥ XHUMHUYECKHE CBOWCTBA, TMONYYCHHE B IPOMBIILICHHOCTH.
3aBUCHUMOCTh COCTaBa NPOAYKTOB BOCCTAHOBJIEHHS a30THOM KHCIOTBI MeETaUlaMH OT
KOHIIGHTpAllMM KHUCIOThl U MpUpOAbl MeTaiia. HutpaTel, momayyeHue, CBONCTBA, UX pOJb B
TexHuke. TepMuueckoe pas3lioKeHHE HUTPATOB aMMOHHUS U MeTasioB. DOpMbI HaXO0XKJEHUS
docthopa B mpupoxme. AmnorponHsie Moaupukarmuu Qocdopa. IlonmyueHune um mnpuMeHeHUE
KpacHoro u 6emoro ¢ocdopa B mpomeiuieHHOCTH. CTpoeHue O6enoro u KpacHoro ¢ocdopa,
dbuznueckue U XUMHYECKHE CBOMcTBa. B3aumoselictBue docdopa ¢ MeTamuiaMu U HeMeTaIaMu.
Bonopoansie coenunenus (ocdopa. I[lomyuenus m cBoiictBa (ocduna, comu dochoHus.
Oxkcuner gochopa(lll, V): monyueHue, ctpoeHre MoJeKys, cBoiicTBa. Kucmopoacoaepxkaiue
KHUCJIOTHI pocdopa. OmHosaepHbIie KUCIOTHI hochopa u ux conu: GochopHOBaTHCTAS KUCIOTA U



runopochutsr; docdopucras kucmora u  docdurer; ¢ochopnas kuciora u  docdarsr;
MOJIydeHHE, CTPOCHHUE, CBOWMCTBAa. MHOrOsIepHble KUCIOTH (ocdopa co cBsizsimu —P-O—P—:
nonuMetadocPopHbie KUCIOTHI (AHM-, TpU-, rekcameTadocOopHBIE KHUCIOTHI, JIMHEWHBIE U
nukimyeckue), noauMeradocdarsr; nomudochopusie kucaoTel (auopTodocdopHas KuciaoTa),
nonudocdatsl; HagpochopHas kuciora, nepdocdarsl. MHOroOsAEpHBIE KUCIOTH (hochopa co
cem3simu  —P-P— ¢docdopuoBatas kucnora, runodocdarsl. CpaBHEHHE KHUCIOTHBIX,
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB 51 TEPMHUYECKON YCTOMYMBOCTH
kuciopoacoaepxkamux kuciaotr dochopa(l, III, V). dDochopHbie ynoOpeHus u MOIOIIKE
cpeactBa Ha ocHOBe ¢ocharoB. CpaBHUTENbHAs XapaKTEPUCTUKA COCTUHEHHUN 3JIEMEHTOB
MOJArPYNIbl MBIIIbsIKa. MuHEpasbl MbIlIbsAKa (peanbrap, aypUnUurMeHT), CypbMbl (CYpbMSHBII
Oneck), BUCMyTa (BUCMYTOBBIN Oneck). [TomydeHne mpocThIX BEIIECTB U3 MPUPOAHOTO CHIPHSL.
Ou3nyeckue M XUMHYECKHE CBOWCTBA, MPUMEHEHHUE MBIIIbSIKA, CypbMbl, BUCMYTa. CILIaBbl
CypbMBI U BUCMYTa. Boopo/iHbIE COETMHEHUS 3IEMEHTOB MOATPYIIILl MBIIIbAKA: [TOJIy4YEHUE,
CTpOEHHE, CBONCTBA. ApCEeHUbl, aHTUMOHU/IbI, BUCMYTHU/IbI, IOJy4YeHUE, CBOKCTBA. ["amoreHuapt
anemenToB(1Il, V) moarpymnmsl Mpllbska, noixydeHue, ruapoians. CoequHEHNE TPEXBAJIEHTHBIX
9JIEMEHTOB TOJTPYMIbl MBIIIbAKA: OKCHIbI, THAPOKCHIBI, OKCOCONH; CYIb(UIbl U THOCOJIU.
[TposiBnenne amMQpOTEPHBIX CBOHCTB COCIMHEHUSMHU MBIIIbSIKA. BaxXHeWIne CcoeInHEHUS
Bucmyta(lll). CoenuHeHUs MATUBAJEHTHBIX OJEMEHTOB TOJATPYIIbBI MBIIIbSIKA: OKCHJBI,
MBILIBSKOBAs M CypbMsIHasl KMCJIOTbI, apCEHAThl U AHTUMOHAThl; BUCMYTAaThl, UX MOJIYYEHHE U
CBOIicTBa Kak cuibHedmux okucinutenei. Cynbdunsl u THOoconu Mbibsika(V) u cypeMbi(V).
Cocrosinue cypbMbl(V) B BOAHBIX pacTBOpax. CormocTaBieHUE COCTaBa, CTPOCHUS, KUCIOTHO-
OCHOBHBIX ¥  OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB  OJHOTHIHBIX  COEIMHEHUH
anemeHToB(V, III) moarpynmne! Mblibsika (IPOCTHIX BELIECTB, TUAPUIOB, FAJIOI€HHUI0B, OKCHJIOB,
KHCIIOPOJICOIEPIKAIIUX KUCIIOT).

Temal0. Xumus yriepoaa, KpeMHuUsi, 60pa, 0,1aropoiHbIX ra3oB

OO0mas xapakTepuCTHKa TJIABHON MOATPYIIIBI YETBEPTOM TPYIIIbI, IEPEX0]] B IPyMIe OT
HEMETAJUIMYECKUX (yrjiepol, KPEeMHHI) K METaUIMYEeCKUM CBOMCTBaM (T€pMaHMii, OJOBO,
cBUHeN). XUMHsI XapaKTEPUCTUYECKUX DIIEMEHTOB — yriepoja u kpeMHus. GopMbl HaX0KIEHUS
yriepojaa B IpUpoJIe, CIIOCOOHOCTh yriiepoja 00pa3oBbiBaTh cBsi3u C—C paznuyHON KPAaTHOCTH,
MHOrooOpas3ue OpraHM4eCKMX M HEOPraHWYEeCKUX COeIMHEHHMH yriepoja. AJIOTpOnUYecKue
dbopmbl yraepoasl (rpadut, anmmas, kapOuH, QysuiepeHbl, rpadeH): MOJIy4YeHHE, CTPYKTYpa,
CBOWCTBa, NMpUMEHEHUE. AKTHBUPOBAaHHBIA yroib Kak ajcopOeHT. CoeauMHeHHs yriepoja ¢
MeTaJlJlaMi U HeMeTaylamMu. Baxkueiiue kapOuapl, uX kinaccudukanus Mo TUIY XMMHYECKOM
CBSI3U, INpHMEHEHHE KapOWJ0B B TEXHUKE W XUMHMUYECKOW IPOMBIIUIEHHOCTH B KayecTBe
TYrOIUIaBKMX, BBICOKOTBEPJBIX MaTepHasioB. [‘aJloreHuapl yriepoja: YeThIPeXXJIOPUCTHIN
yriaepo, xJopogopm, GTOPIPOU3BOJHBIE YIIEpoia U UX NMPUMEHEHHe. MeTalaoopraHndeckue
coenuHeHus yraepoaa. Kuciaopoanele coeauHenust yriepona: okcuna yriaepona(ll), crpoenue
monekynsl (Meroasl MO u BC), nonydyenue, xumudeckue cBoiicTBa. KapOoHMIBI epexoIHbIX
AIIEMEHTOB, MOJIY4YEHHUE CTpoeHue, cBoiicTBa. [lpumenenue okcuaa yriaepoaa(ll) B xumudeckoi
OPOMBIIIICHHOCTH M B KadecTBe TorumBa. Okcupj yriuepopa(IV), momyuenue, cTpoeHue
MOJIEKYJIbI, (PU3NYECKNE U XUMHYECKHE CBOMCTBA, MpuMeHeHne. CeMelncTBO yroiabHONW KUCIOTHI:
yroyibHas, KapOaMUHOBas KHCIOTHI, KapOaMmuJ, THUOYTOJbHAasT W HATyroilbHAas KHUCIOTHI.
VYronbHas KUCIOTa, €€ CTpOeHHEe W cBoicTBa. KapOoHaThl, THAPOKapOOHATHI, WX THIIPOJIU3,
TepMUYecKas ycToMuuBocTh. [lonydeHnue coapl (aMMUauHbIi U CyIb(aTHBIM METO/IbI) U MOTAIIA.
[Tonryyenue w mupumeHeHue kapOamuaa (MouyeBuHBI). COEIMHEHHS CEMENHCTBA CHHHIIBHOW
KHUCIIOTBI: AWIMAH, LIUAHUCTBIA BOAOPOJ, IMaHAMMJI, LIUAHAT BOJOPOAA, POJAHUCTBIA BOJOPOL.
CuHuIbHAS KHUCJIOTa, NPOCThIE M KOMIUIEKCHble ULWaHuAbl. llpaHamuabl MIENOYHBIX U
IIEJIOYHO3EMENBHBIX JJIEMEHTOB. PoIaHMCTOBOAOpOAHAs KuciaoTa M ee coiau. KpemHuil.
OcHOBHbBIE KpEMHHUHCOAEpKAIME MUHEpaJbl: KBapll, CUJIMKATbI, AJTIOMOCUIMKATHI (I1OJEBOM
IIMaT, cioja, acoect, kaonuH). [lonydeHne KpeMHMs, KpUCTAJUIMYECKast CTPYKTYpa KPEeMHHS,
¢duznyecKkne U XMMHYECKHE CBOMCTBA, KPEMHHUH KakK MOJynpoBOIHUK. COETUHEHHUS KPEMHHUS C
MeTalJIaMi UM HEeMeTaJUIaMU: CHJIMLUIBL, WX KiIacCU(UKAIMS MO TUMYy XHUMHYECKOH CBsI3H,



MPUMEHEHUE; TaJOTeHHIbI, TeKcapTopoKpeMHHUEBas KHUCIOTa, ee conu. KapOum kpemHHs U
Marepuasibl Ha ero ocHoBe. CujaHbl, MOJIy4eHUE, CBOWCTBA, NpuUMeHeHHe. KuciopoaHsbie
coenuHeHUsT kpeMHus: okcun kpemHusi(IV), ero momumopduble MOAM(PUKAIINN; KPEMHHUEBEIC
KHUCJIOTHI, 30JIb U T€Jb KPEMHHEBOU KHUCIIOTHI, CUJIMKATBI, UX TUIPOJIU3, IPUPOIHBIE CUIHKATHI.
OcHOBHBIE THUIBI CTPYKTYp CHJIMKAaTOB: OCTPOBHBIE, IIEMHbBIE, CIOUCTbIE, TPEXMEPHBIE.
HckyccTBeHHBIE CHJIMKATBl: CTEKJA, CUTAUIbl, LIEMEHThI, MPUHIMIIBI TPOMBIIIIEHHOTO
IIOJIyYEHUs CTEeKIa U 1eMeHTa. CpaBHEHUE CBOWCTB KHCIOPOAHBIX COEIMHEHUHN U TraJoreHuI0B
yriaepojaa U KpeMHus. BaxHeilve KpeMHUHOPraHUYECKUE COCIMHEHUS: CUIIOKCaH, CHIIMKOHBI,
X MpUMEHEHHE B TexHuKe. OOIIas XapaKTepUCTHKA TIABHOW MOATPYIIBI TPEThEH TPYIIIIBI
NepUOANYEcKOl cucTeMbl. MuHepanbl 0opa, MoIydeHrue U CBOCTBa Oopa, MoauduKanuu 0opa,
ero (¢u3nyeckue M XUMHYECKHE CBOMCTBA, HCIIOIb30BaHHE Oopa B SJICPHON DHEpreTHKE.
Coenunenus 0opa ¢ MeTaJlJIaMH ¥ HEMeTaJulaMu: KapOuj 6opa, HUTpuUL 6opa — rekcaroHaiabHbIN
U KyOmdeckwit, Oopumbl MeTayuioB. [amoreHuapl  Oopa, TMOJy4eHHUE, CBOKMCTBA;
terpadropobopHas kuciora, ee conu. bopason kak ananor 6ensona. Ilomyuenue, crpoenue,
CBOlicTBa JaMOOpaHa, pPAacCMOTPEHHME XHWMHUYECKOM CBsI3M B naubopane B Meroge MO
(TpexXLeHTPOBbIE JBYXAJEKTpPOHHBIE cCBsi3u). [uapumobopaTtsl MertamwioB. Kucnopoansie
coearHeHus1 6opa: oKcHu 60pa, OOPHBIE KHCIOTHI, UX COJIH, TOJUO0PATHI, TIOTYYECHUE, CTPOCHHE,
ruaponus. Ddupel 6opHON KucnoThl. [Ipumenenue Oypbl. JlmaroHanbHOE CXOACTBO CBOWCTB
coeauHeHuil Oopa m KpemHus. OOmias XapakTepUCTHKa TJIABHOW MOATPYNIBI 8-0il TPYIIIbL.
Haxoxnenue uHepTHBIX ra3oB B mpupoje. CrnocoObl MOTy4eHHE U CBOMCTBA OJIAarOpPOIHBIX
ra3oB, 3aKOHOMEPHOCTH B H3MEHEHUU HX (U3MYECKUX M XUMHUYECKUX CBOMCTB. KiarpaTs
Oonmaroponueix ra3oB. Coenunenusi kcenoHa(Il, IV, VI, VII): ¢ropuasl, oxcumsl,
KHCIIOPOJICO/ICPKAIE KUCTIOTHI U UX COJIM. XUMHUYECKasi CBsA3b BO (hropumax kceHoHa (XeFo,
XeFs4, XeFs) B pamkax Teopurt MO (TpeX1eHTpOBasi YETHIPEXIICKTPOHHAS CBS3b B COCIMHCHHIX
WHEPTHBIX Ta30B). OKUCIHTENbHBIC CBOWCTBA (DTOPUIHBIX M KHUCIOPOJHBIX COCIUHEHUHN
kceHoHa. [Ipumenenuwe Omaropoanbix ra3oB. OOmas XapakTepUCTHKa P—3JEMEHTOB
(HemeTaiioB).

Tema 11. O01mHe cBoOcTBa METAIJIOB

XuMHus s- U p-MeTaioB MeTasuibl, pacpoCTpaHEeHHE B IPUPOJIE, METO/IbI ITOJIYUYEHUS U3
MPUPOJHBIX COCIUHEHMI, OYHCTKA, (PM3NUECKHUe U XUMHUecKue cBoiicTBa. CIuIaBbl, MOJIyUYeHHE,
HNOHATHE O GU3NKO-XMMHYECKOM aHalIM3€e, AuarpaMmbl MIaBKoCTH. CIyiaBbl HA OCHOBE TBEPJBIX
pPacTBOPOB 3aMENICHUS] U BHEIPEHUS, 3BTEKTUK, UHTEpMETaUINA0B. [[puMeHeHne MeramioB u
CILIaBOB.

lesounble M MIEJ0YHO3eMeJbHbIE MeETAJIbI, UX coeauHenus. Haxoxnenue B
IPUPOJIE LIETOYHBIX AJIEMEHTOB, Ba)KHEWIIME MHUHEpaJbl, MOJIYyYeHHE M CBOMCTBA IIETOYHBIX
MeTauioB. 3MeHeHne XMMUYEeCKON aKTUBHOCTH LIEJIOYHBIX METAJUIOB B ALY JUTUK-LIE3UHN 1O
OTHOLIEHHE K BOJE, KucCiIopony, a3ory. CoenvHEHHs IIEIOYHBIX JJIEMEHTOB: OKCHUJBbI,
MEPOKCUbI, CYMEPOKCUJIBI, O30HU[bI, HUTPUABI, TUIAPUABL, THAPOKCUIBI, UX TMOJyYEHUE,
CTpOEHHE, CBOMICTBa, NPUMEHEHHE; COJIM IIEJIOYHbIX METAIJIOB (HUTPATHI, CYyIb(aThl,
TaJIOTeHU/Ib), KOMIUIEKCHbIE COelWHEHUs. lI3MeHeHue cuilbl OCHOBaHUH B pPacTBOpE,
TEPMHUYECKON YCTOMYMBOCTH KapOOHATOB, HUTPATOB, CYIb()ATOB B PSAAY IIEIOYHBIX 3JIEMEHTOB.
OcoOenHocTd XWMHH JUTHS. buojormdeckas poib COEIUHEHHH IIENOYHBIX JJIEMEHTOB,
MPUMEHEHNE WX B MPOMBINIUICHHOCTH, KanuitHble yaoopeHus. lllenounozemenpHbie METATBI U
ux coequHeHus. CpaBHUTENbHASA XapaKTEPUCTHKA CBOMCTB I1€TOYHO3EMENIbHBIX METAIIJIOB U UX
coenuHenuil. [lonydyenue, cBoiicTBa Metamndyeckoro Oepuuins. OKCUI, TUIPOKCHU]T OepuLus,
ux ampotepHocTh. CpelHHE M OCHOBHBIE COJNIM OEpUIUIUS, OKCOOEPWIUIATBHI, WX TUIPOIIH3;
KOMIUIEKCHbIE coiu Oepwunus. [amoreHuasl Oepusuivs, MOJydYe€HHE, CTPOEHHE, CBOWCTBA.
TokcHMYHOCTh OepuiuIUs W ero coeluHeHWd. MuHepanbl MarHus, MONyYeHHUE MarHus WH3
MHUHEPATBHOTO CHIPhS, GU3MUECKHE U XUMHUYECKUE CBOMCTBA MeTauImueckoro Maruus. CruiaBbl
MarHusi, UX 3Ha4€HUE IJIs1 COBPEMEHHOM TeXHUKU. OKCUJ U TUAPOKCHJ MarHusi, COJu, TUAPOIIN3
cosieii marHus. ['aoreHuibl, TOJIydeHHe O€3BOJHBIX TaJOT€HUJOB MarHus, MarHe3WaIbHBIN
eMeHT. JlnaroHaabHOE CXOACTBO CBOMCTB COEAMHEHUI MarHus M JIUTUSI. DIIEMEHTBI TOATPYIIIbI



KaJblvsl. MuHepanbl Kaiablus (KM3BECTHSK, MEJ, MpamMop, THUIIC), CTPOHLHS (LIEJIECTUH,
CTPOHIIMAHUT), Oapus (TSKENBIA IIMAT, BUTEPUT), TOJYYCHHE METALIOB, WX (U3HUYECKUE W
XUMUYECKHE CBOMCTBA. ['MIOpuAbl 3JIE€MEHTOB MOATPYNIBl KaJbIUs, IOJTYYEeHUE, CBOWCTBA,
npuMmenenne. OKCUAbI U THAPOKCHUBI (TallleHas ¥ HeralleHas U3BeCTh), FaJloreHubl, HUTPATHI,
MaJIOpaCTBOPUMBIE Cylb(aTel, KAPOOHATHI, OKCANAThl. 3AKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
COCIMHEHUH IEeJI0YHO3EMENbHBIX AJIEMEHTOB: KHUCIOTHO-OCHOBHBIX, KOMILIEKCOOOPa3yIOIIuX,
pacTBOPUMOCTH, DHEPrHUM TUIAPATAIMA HWOHOB, TEPMHUYECKON YCTOMYMBOCTH KapOOHATOB,
cynb(haToB, HUTPATOB B pALy Kanblui—Oapuii. XKecTkocTh BOAbI (BpeMeHHas, MMOCTOSHHAas),
METOAbl €€ YCTpaHeHHA. TOKCMYHOCTh COEAMHEHWH Oapus, OMACHOCTh PaATMOAKTHBHOTO
3apakeHus cTpoHiueM. Paguii, otkpeitue paaus M. Ckinonosckoi-Kropu. Beigenenue panus u3
PYA, IPOAYKTHI PAIHMOAKTUBHOTO pacnajaa paaus. O0mas xapakTepucTHKa S-METaJIJIOB.

AJIIOMMHHUIA, 3JIeMeHTBhl NOATPYNNbI rajuiusi. MuHepaibl aJlOMUHUS, NepepaboTka
O6okcuta. [lomydeHune MeTaNIMYECKOTO AaMOMUHHS, (U3NYECKHME W XUMHUYECKHE CBOICTBa
amromMunans. CruiaBel  amoMmMuHus, ux npuMmeHenune. Oxcupn amomuHusa(Ill) w ruapoxcun
QIIOMHUHMS, IIPOLIECCHl €ro OJsUuMu M OoKcoysuuu. llomyueHue amOMHUHAaTOB METOAOM
TBepAO(ha3HOro cuHTe3a, ux cBoiicTBa. ['amorenuanl amromunusa. Colld adlOMUHUSA, THAPOIU3
CoJIeH aJIOMUHUS U AJIIOMHHATOB; IIOJYyYEHUE U CTPOCHUE O€3BOJIHBIX TaJOr€HU]IOB aJTIOMUHUS.
KoMmiuiekcHble coeMHEeHuss U JIBOMHBIE COJIM aJOMHUHMS. J[MaroHaiabHOE CXOACTBO CBOMCTB
coeMHeHUN Oepwiuss u  amomuHus. [Ipumenenune coenuHenuit amomunug. OOmas
XapaKkTEpUCTUKA 3JIEMEHTOB MOArpYyNNbl ramiud. M3BiedeHue raius, UHAUS, TAUIUS U3
OTXOJIOB TIPOM3BOJICTBA ANIOMUHHMS M I[BETHBIX METAJJIOB; IIOJyuYeHHE, (QHU3HMUECKUE U
XMMUYECKHE CBOWCTBA METaUIOB, npuMmeHeHue. llonydyeHuss coeiuHEHMI OJHO- U
TPEXBAJICHTHBIX DJIEMEHTOB TMOATPYIIBI Taums. AMQOTEpHBId XapakTep OKCHIOB U
TUAPOKCUIOB TPEXBAJICHTHBIX TaJUIMsl, UHAUA, TAJIUSA, UX COJIM U KOMIUJIEKCHBIE COECIUHEHUS.
["asorennpl TpeXBaJCHTHBIX 3JIEMEHTOB. [IpuMeHeHne COoeTMHEeHUN TayUIus, UHIUS, TaJUTUs B
MONYNPOBOIHUKOBOM TexHuke. Coeannenus Tamumsi(l), CXOACTBO UX ¢ COEAMHEHUAMU PyOUIuUs
u cepeOpa. TOKCHYHOCTD COCMHEHUH TaJTHUSI.

DJieMeHTBhI MoArpynnsl repmanus. OOmas XapakTepHUCTUKA 3JIEMEHTOB MOTrPYIIIbI
repManus. PacnpocTpaHeHHOCTh repMaHusl (pPacCEesiHHbIN AJIEMEHT), 0JI0Ba, CBUHIA B MPUPOJIE,
MUHEpabl ojioBa U cBUHIA. [lonydyeHne repmaHus, O4HCTKA, €ro (PU3NYECKUE U XMUMHUYECKUE
CBOIICTBa, MPUMEHEHHUE B IMOJIYIPOBOJHUKOBOIN TexHHUKE. [loaydeHne MeTamndeckoro 0JoBa,
CBUHIIA, UX paduHUpOBaHUE; (U3NYECKHUE U XMMUYECKUE CBOMCTBAa MeTayuioB. [IpumeHeHHe
METAJIJIOB, HX CIUIaBOB. XapaKTePUCTHKA COEAMHEHMM YEeThIPEXBAJEHTHBIX 3JEMEHTOB
MOATPYNNBl TE€PMAaHUS: AUOKCHUIIBI, THUIPOKCUIBI, COJIM, TAJIOT€HUIbI, CYTbPuabl. JIHOKCcHI
repMaHusi, FepMaHUEBbIE KUCIOTHI, TepMaHaThl. [ MAPUIIBI 1 METAITIOOPTAHUYECKUE COSTUHEHUS
repmanusA(IV). OnoBsiHHBIE KHCIOTHI, CTaHHAThl, THUOCTAHHATHI; JHOKCHUJ CBHHIIA, €rO
OKHUCJIUTEIbHBbIE CBOWCTBA, IUTIOMOAThl. l3MeHEeHHe KHCIIOTHO-OCHOBHBIX, OKHUCIUTEIbHO-
BOCCTaHOBHUTENBHBIX, KOMIIJIEKCOOOPA3yIOIINX CBOMCTB YETHIPEXBAICHTHBIX JIEMEHTOB I10 PSAY
repMaHuii—cBuHel. CoelMHEHNUs JBYXBaJICHTHBIX 3JIEMEHTOB: UX MOJIY4YE€HHUE, COCTaB, CTPOCHHUE,
cBoiicTBa. OKCUABI, THAPOKCUABI, TasoreHusl, okcoconu onoBa(ll) u ceunna(ll). PactBopumeie
u HepactBopuMble conu cBuHIA(Il). BoccranoButenbHble cBoiicTBa coenuHeHuit onosa(ll).
[IpuMeHeHne coeAMHEHUH 0JI0BA U CBUHIIA: CEHCOPHBIE MAaTE€pPHaIIbl, CBUHIIOBBIE AaKKYMYJISTOPBI.
TokCHYHOCTH CBMHIA M €ro coeauHeHud. CpaBHUTEIbHAS XAPAKTEPUCTHKA COCIUHEHUN
YeThIPEX- U JBYXBAJICHTHBIX 3JIEMEHTOB MOATPYIIbI FEPMAHMUS.

Tema 12. O0mas xapakrepucruka d-merasuioB. CoeauHeHus 3jemMeHToB I-1V
MO0OYHBIX MOATPYINN NEPHOANYECKON CHCTEMBI

OO0rias xapakTeprucTuKa 0-32J1eMEeHTOB.

DJieMeHThI NOArpynnbl Meau. CpaBHUTENTbHAS XapaKTEPUCTUKA MEIIU, cepedpa, 30J10Ta;
pacrpocTpaHeHue B IpHpoje, mnonydeHue. IlepepaboTka NpPUPOTHBIX COETUHEHUN Meau,
cepebpa, U3BJIeUeHHE cepedpa U3 OTXOA0B NepepadoTKy noauMeTanueckux pya. [lomyuenue,
apdunax 3o010Ta. PU3NYecKue U XUMHUYECKHE CBOMCTBAa Menu, cepeOpa, 30J10Ta, IPUMEHEHHE
METAIIJIOB U MX CIJIaBOB, MOHATHE 0 mpoOe meramna. Coequnenus meau(1l): oxcua, ruapokcurn,



COJIH, MOJTYYEHUE, CBOICTBA, THApOIN3 coiel. Baxkueline kommiekcHbie coeauHeHus: meau(1l),
X cocraB, cTpoeHHe W ycrorumBocTh. Menb(Il) kax Baknenmuii Omometamn. CoeauHEHUS
menu(l): oxkcua, TUAPOKCHA, TMOJYYEHHE, CBOWCTBA; MPUHLUIN MoxydeHus cojedt meau(l),
nuctiponioprimonupoBanre Meau(l). Coenunenns menu (I1I): xympaTsl, mepuoaaThl U TEIUTYPAThI
meau(Ill), mnomyuenume, cBoiictBa. IlpumeHeHue coenuHeHuidl wmeau, cepebpa, 30J0Ta.
Coenunenus cepebpa(l): oxcua, TUAPOKCUI, pACTBOPUMBIE U HEPACTBOPUMBIC COJIH.
["anorenuaHble, aMMHAYHbBIE W THOCYJIb(aTHBIC KOMIUIEKCH cepedpa(l): momydyenue, crpoeHue,
YCTOMYMBOCTh, CBOMCTBA, MPUMEHEHHE UX B mpoiieccax ¢ororpadupoBanus u cepedpenus. Co
enquaenust cepeopa(ll) u (III). Oxcun 3omota(Ill), ero ruapater, aypatel. KomruiekcHbie
coemuaeHust 3osota(lll), mx cocraB, cTpoeHue, CBOWCTBA. TeTpaxyIOPO30JO0TOBOIOPOIHAS
KHCJIOTa, €€ COJIM, MOJIy4eHHe, cBoiicTBa. COEIMHEHUS! OJJHOBAJIEHTHOI'O 30JI0Ta, KOMIUIEKCHBIE
COEJIMHEHUS, TOJTy4YeHHE, CBOICTBA.

DJieMeHTbl NOArpynnbl nuHKa. CpaBHUTENbHAs XapaKTEpPUCTUKA 3JIEMEHTOB
MNOJATPYNIbl UHKA, OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX O0O0JIOUEK aTOMOB IIMHKA, KaaMus,
pTyTH. MuHepansl IMHKA, KaaMus, pTyTd. [lomyuenue, ¢usnueckue U XUMHUYECKHUE CBOMCTBA
MeTayyioB. llpuMeHeHue UWHKA, KaJAMHsS, PTYTH M HMX CIUIaBOB, amaibramsbl. [lomydenue wu
CBOICTBa OKCHJIOB, THAPOKCUIOB, COJIEW D3JIE€MEHTOB MOATrPYNIbl ILHWHKA; KOMIUIEKCHbIE
coenqunenus muHka(ll), xaamus(Il), prytu(Ill), monydenue, cocraB, yCTOWYMBOCTBH; aMUIHBIC
coeuHEHUs: PTyTH. HEeMOHOTOHHBIM XapakTepa H3MEHEHUsI KHUCIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB, THAPOKCHIOB U coiel (peakiuu runpoinnsa) B psaay uuHk(ID)—pryre(1l). AMdboTepHbIii
xapakrep okcuga u rujapokcuna uuHka(ll). OxucnurtenbHbie cBoiictBa coneil prytu(ll).
Coenunenus prytu(l): okcupa, TUAPOKCUA, MOJIyUYE€HUE, CTPOCHHE, CBOICTBa; coiu pryTu(l) —
HUTpAT, KajaoMenb, aucnponopuuonupoanue prytu(l). IlpumeHeHue coenvHeHUH IUHKA,
KaaMusi, PTYTH. TOKCHYHOCTh COCOUHEHHH KaJMHs M PTYTH, CHOCOOBI JeMEpKypHu3alus
MTOMEILICHH.

DJieMeHThl MOArPyNNbl CKAHAUS W JaHTaHuAbl. CpaBHUTENbHAS XapaKTEPUCTHKA
AJIEMEHTOB NOArpynnbl ckaHaus. [losyueHue u cBONCTBAa METaJIOB, OKCHJIOB, T'MJIPOKCHJIOB,
coJieil. 3aKOHOMEPHOCTH B U3MEHEHUH KHCIOTHO-OCHOBHBIX CBOWCTB OKCHIOB, THAPOKCUIOB U
KOMIUIEKCO0Opa3yrox cBOMCTB B psay Sc—La. [IpumeHeHre MeTaymuioB MOATPYIIbl CKaHUA.
OOmast xapakTepucTHKa peako3eMenbHbIX ayeMeHToB (P33). Haxoxnenue B mnpupone
(MOHAIUT, JIOMAPUT, KCEHOTHM, TaJIOJIMHUT), OTKPBITUE; CTPOECHHE 3JIEKTPOHHBIX 000JI0YEK
aTOMOB, XapaKTE€pPHbIE BAJCHTHBIE COCTOSIHUS, YCTOMUMBBIE CTENIEHN OKucieHus P30. [lenenne
AJIEMEHTOB Ha 3JIEMEHTHI LIEPUEBOM U UTTPUEBON MOATPYIIL. SIBIEHHME JAaHTAHUIAHOIO CHKATHS.
[Tonydyenue, gusnueckue U XUMHUYECKHE cBOIicTBa Metayundyeckux P33, mpumenenue P30 B
METaJUTypTUH B Ka4eCTBE "pacKucCiIuTeNe", terupyromux 100aBok. OKCUIbI, THAPOKCHIBI, COJN
P33, nBoitnbie conu. KommuekcHble coenumHeHust P33, 3aKOHOMEpPHOCTh B HM3MEHEHHMHM HX
YCTOMYMBOCTU B pALy JaHTaH—IOTelMH. KoMIUIeKCHbIE COEAMHEHHS C TOJIHIEHTAaTHBIMU
JUraH/JaMu Kak OCHOBAa COBPEMEHHBIX METOJIOB pa3feieHUst U ouucTKU P35 B MOHOOOMEHHOI
xpomaTorpaduu u 3kcTpakuuu. Pasnenenus cmeceit P30 ¢ ucnonp3oBanueM Merona IpoOHOMN
KPUCTAIM3AMM UX COJeH, (PaKIMOHHOIO OCAKICHUS MAaJOpaCTBOPUMBIX COEAMHEHUH,
paznuuHoON Jetydyectu coenuHeHui. [Ipumenenune coenuuenuit P30 (marepuansl J1azepHOM
OIITUKH, KaTaJU3aTOPbI, TIOMUHOPOPHI U Ip.).

JJjieMeHTbl moArpynnbl THTaHa. CpaBHUTENbHAs XapaKTEpUCTHKA AJIEMEHTOB
NOATPYNNBl TUTaHA. PacmpocTpaHeHue B TMPUPOAE, MHHEpPAIbl TUTaHa (UIBMEHUT, PYTHUI,
NEPOBCKUT), LUPKOHUS M TaHHUS (LUMPKOH); MOJYyYEHHUE METAJJIOB, OYUCTKAa METOJ0M
HOJIUIHOTO paUHUPOBAHMS, CBOMCTBA M NPUMEHEHHE METAJUIOB M CIUIABOB HAa MX OCHOBE.
CoenvHEHHs YETHIPEXBAJIEHTHBIX AJIEMEHTOB MOJTPYNIbl TUTAaHA: OKCUABI U TUAPOKCHUDI,
OKCOCOJIM, TajoreHuabl. VI3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M T'MJIPOKCHIOB B
psany tutaH-TadHUU. COCTOSTHUE YETHIPEXBAJICHTHBIX THTAaHA, IUPKOHUSA, TapHUS B BOJTHBIX
pacTBopax, BiusHuE pH cpenbl Ha paBHOBECHE THAPOJIN3A, CTPOEHHE TUTaHUIMOHA. [lonmydenne
TUTAHATOB, LUPKOHATOB U TadHaToB "cyxum" crmocoOOM M B BOJHBIX pacTBOpax.
ITpe30251eKTPUKHM Ha OCHOBE TUTAHATOB M LIMPKOHATOB. [ aJlOr€HH/Ibl METAIOB, UX IOJIyYEHUE,



CTpOEHHUE, CBOMCTBA, MPUMEHEHNUE; KapOuIbl, HUTPHUBI, CYIb(UIBI 1 MaTepUAIIbl HA UX OCHOBE.
[Tepokcocoenuuenust tutana(lV). KomriiekcHple COEIUHEHUS YETHIPEXBAJICHTHBIX THTaHA,
UPKOHUS, TaHUSA, HCMONB30BaHHE (TOPOLUPKOHATOB M (roporadHAaTOB IS pa3/ieieHUs
cMmeceil nupkoHus u raduud. [IpuMmenenne 3KCTpakMK U HOHOOOMEHHOM XpoMartorpaduu ajs
pa3jeneHuss W OYMCTKM IMpKOHMA M Taduus. Ilomydenuwe oxcuaa, THAPOKCHIA, COJEH
tutana(lll), ux cBolicTtBa, monydenue coenuHeHwii TutaHa(ll). CpaBHeHHE OKHMCIUTEIHLHO-
BOCCTAaHOBUTEIbHOM ycTonunBocTu coeaunenuit tutana(lV, III, 1I). I[Ipumenenue coequnenuit
TUTaHa, LIUPKOHMUS, radHUsI.

Tema 13. Coeaunenusi 3jeMeHTOB V—VIII nmo0o4HbIX moarpynn nepuoauveckoi
CHCTEMBbI

DJieMeHThl MOArpynnsl BaHagusa. CpaBHUTEIbHAs XapaKTEPUCTUKA 3JIEMEHTOB
NOJATPYNIbl BaHAJUs, BAJICHTHBIE COCTOSHUSA DBJEMEHTOB IMATOM rpymmbel. HaxoxxneHue B
npupojie, MOIydeHHe, (U3NYeCKHe M XMMHUYECKHE CBOWCTBA W TNPUMEHEHHE METaJUIOB.
CoenvHeHHs TMATHBAJIEHTHBIX JJIEMEHTOB: OKCHIBI, THIPOKCHIBI, OKCOCOJHU, IOJIY4YECHHE,
cBoiictBa. Bimsnue pH cpenpl Ha COCTOSIHME MOHOB 3JIEMEHTOB ISITOM IPyNIbl B BOJHBIX
pacTBopax: OKCOAHHOHBI, MOJIMOKCOAHHOHBI, OKCOKaTHOHBI. BaHanaTel, HHOOATHI, TaHTAJIATHI:
[IOJIyuYEHHUE, CBOICTBA; raJIOT€HU/Ibl 3JIeMeHTOB. KOMIUIEKCHbIE COeIMHEHNs BaHaAUsl, HUOOuS,
TaHTaJa; CIOCOObI pa3JesieHus HUOOUS W TaHTajla. 3aKOHOMEPHOCTH B M3MEHEHUU KHUCIOTHO-
OCHOBHBIX, OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX M KOMIUIEKCOOOPa3yloIIUX CBOICTB B psay
MATUBAICHTHBIX BaHaAuii—-TaHTal. llepokcuansle coenuHenus BaHaauss. CoeMHEHUs] BaHAIuUs
(I, I, IV): nmomydyeHue OKCUIOB, THUAPOKCUAOB, COJIEH, OKCOCOJIEH; COCTOSHHE HOHOB B
pacTBope, B COJIAX; THIPOJIM3 COCIUHEHHN BaHAIusl C PA3IUYHBIMU CTEMEHSMU OKHUCIICHUA.
ConocTaBieHUEe  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX M KHUCJIOTHO-OCHOBHBIX  CBOWCTB
COCIMHEHUIN BaHaJausl C Pa3Iu4yHbIMU CTENEeHsAMU okucieHus: +5, +4, +3, +2. CoeauHeHus
HUOOWS 1 TAaHTaJIa B HU3KUX CTETICHAX OKUCIICHUS, KJIACTEPHBIE COCTMHEHHUS HUOOHS U TaHTaa.

JJileMeHThl NOArpymnmbl xpoma. CpaBHUTENIbHAs XapakTEPUCTHKA 3JIEMEHTOB
HNOArpyHNbl XpoMa. BajeHTHbIE COCTOSHUS 3JIEMEHTOB IIeCTON rpymmbl. MuHepansl Xpoma
(XpOMHUCTBIH JKEJIE3HSAK), MOJuOaeHa (MONMMOIEHUT), BoJbppama (IIEEIUT, BOJb(OPAMHUT).
[Tonyuenue, gusmyeckue M XMMHUYECKHE CBOWCTBAa M NpuUMeHeHHe MeTaioB. Kucimopoansie
COCMHEHUS IIECTUBAJIECHTHBIX DJJEMEHTOB MOATPYIIBI XpOMa, OKCUABI, T'HAPOKCHUIBI,
OusimepHble W TonusnepHbie okcocoemuHeHus. Oxcun xpoma(VI), mosydeHue, CBOMCTBA.
KHcnoTHO-0CHOBHOE paBHOBECHE B BOJHBIX DPACTBOPAX XpOMAaToB B 3aBucumoctu oT pH.
[Tomyyenue xpoMatoB B mpoMbliiuieHHOCTUH. Okcupl MonubaeHa u Boibhpama(VI), monyuenue,
cBoiicTBa. Monnb61eHoBast ¥ BOJIb(PPaMoBas KUCIOTHI, MTOJIUMEpU3aLis aHHOHOB MOJIHOI€HOBOM
U BOJb(GPAMOBON KHCIOT B KHCIBIX pacTBOpax HX COJieH; M30- M TETepOIOJIMCOEINHEHUS
MOJMOJEHOBOW M BOJIb(PaAMOBOM KHUCIOT, MOJIy4YE€HUE, CTPOEHHE, CBOICTBA M IMpPHUMEHEHHE.
3aKOHOMEPHOCTH B M3MEHEHHHM KHCIOTHO-OCHOBHBIX, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB B psijly LIECTUBAJIEHTHBIX JIEMEHTOB XpoM—Bosb(pam. Cepocoaepxaliie CoeTuHEHNs
Xxpoma, MonuOJeHa, Bolb(pama: Cyiab(GuUIbl, THOCOIU (THOMOIMOAATHI U THOBOJIb(MPAMATEI).
[Tepokcocoenuuenus xpoma. ['anoreHuapl, okcoranoreHus! 3neMeHToB(VI) moarpymmsl xpoma.
CoenuHeHnus xpoma, MOJHO/eHa, Boib(hpaMa B HUBIIMX CTENEHAX OKHUCIeHHs. CoeauHEeHUS
xpoma(lll): okcua, ruapokcua, ux am@pOTEpHBIM XapakTep; COJIH, OKCOCOIU (XPOMHUTBHI),
MOJIyuYeHUe, CBOWCTBA, peakuuu ruaponusa. luapatHas wuzomepus coneit  xpoma(lll).
KommekcHbie coenunenuss u aovHbie conmu xpoma(lll) (xBacubr). Okcuz, THIPOKCHIT
xpoma(ll); momyuyenue comeit xpoma(ll) (xmopua, cynwbdat, auerat). BoccranoBurenbHbie
CBOWCTBA COEJMHEHUN JBYXBAJIEHTHOro xpoma. KucimopogHble coequHEeHUs MoiubOaeHa u
BoJIb(ppaMa B HU3IIMX CTENEHSIX OKUCIEHUS: OKCUAbI, MOJIMOIEHOBBIE U BOJIb(pamoBble "cUHH",
BoJb(pamMoBble  OpoH3bl.  COIOCTaBIEHHWE  KUCIOTHO-OCHOBHBIX M OKHUCJIMTENIbHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTB COEMHEHHUH XpoMa CO CTENEHSIMH OKUCIeHus +2, +3, +6.

DJIeMeHTBhI NOArpynmnbl MapraHna. CpaBHUTENIbHAas XapaKTEPUCTHKA JJIEMEHTOB
NOArpYNNbl MapraHiia. BaneHTHble COCTOSIHMS Maprasiia, TeXHEUus, peHus. MuHepabl
Maprasia, OTKpbITHE PEHMsI, CUHTE3 TexHenus. Ilomyuenne MeranioB, CBONCTBA U IPUMEHEHHUE



METaJUIMYECKOT0 MapraHia M ero crjiaBoB. OKCHbI, TUIPOKCHABI, OKCOCOIN CEMHBATEHTHBIX
3JIEMEHTOB, IIOJIy4Y€HUE, CBOMCTBA; 3aKOHOMEPHOCTM B HW3MEHEHUM KHCIOTHO-OCHOBHBIX,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB B psAxy Mn—Re. MapranmoBas Kuciora,
IIepMaHraHaThl, MOJIydeHUE U CBOMCTBa I€pMaHraHaTa Kajus. BiusHHEe Ha OKHCIHUTEIBHYIO
CIIOCOOHOCTH IIEpMaHraHaTa KOHLIEHTPALUKA HOHOB BOJAOPO/ia B BOJHBIX pacTBopax. IleprexHaTsl
U TeppeHarsl, MmojiyueHue, coctaB U cBoiicrBa. Coeaunenus mapranua (VI): mapranuoBuctas
KHMCJIOTAa U MaHTraHaThl, I0JIy4YeHHUE, CBOMCTBA, IPUMEHEHNE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa. CoeAMHEHUs YETHIPEXBAJICHTHBIX COEAMHEHUN MOATrPYNIbl MapraHua: JUOKCUIBI,
TUAPOKCHUIBI, COJIM, TIOJYYEHHE U CBOMCTBA, U3MEHEHUHU KUCIOTHO-OCHOBHBIX U OKHMCIUTEJIBHO-
BOCCTAHOBUTEIBHBIX CBOHCTB B psanxy Mn—Re. Oxcun wmapranna(lV), wmanranatei(IV).
AMOOTEpHOCTh MOKCHIA MapraHia ¥ OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKLUUU C €ro
yuyactueM. CoeAuMHEHUsl 3JEMEHTOB MOATPYIIbl MAapraHia B HHU3LIMX CTEHEHSAX OKHCICHUS:
OKCH/IbI, TUIPOKCHUIBI, COJIU, OKCOcoJn, KoMmIuiekchl Maprania (11, II1), ux monyuyenue, cBoicTBa.
Kinacrepupie coeauHeHuss peHus. CONOCTaBIEHHE KHCIOTHO-OCHOBHBIX M OKHUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX CBOMCTB COEIMHEHUI MapraHiia (M €ro aHajJoroB) B Pa3JIMYHBIX CTETEHAX
okucneHus. [I[pumeHeHre coelMHEHN 3JIEMEHTOB MTOATPYIIIbI MApPraHIia.

JJieMeHTBhl ceMelicTB :Keje3a W IUIATHHOBBIX MeTa/uloB. (CpaBHUTEIbHAs
XapaKTEpUCTUKA 3JIEMEHTOB CEMEWCTBa Xeje3a. BaleHTHblE COCTOSHMS 3JE€MEHTOB TPHUAbI
JKele3a, XapakTep M3MEHEHHs] YCTOWYMBOCTH BBICIIEH CTEINEHW OKUCIIEHUS B PsLy JKEIe30—
HUKeNb. MuHepabl kene3a (MarHeTHT, TeMATHT, CHACPUT, MHUPHUT), KoOanbTa (KOOAIBTHH),
HuKens (neHmianauT). Ilomyuenue jxene3a BOCCTaHOBJIEHHMEM JKEJIE3HBIX PYZ BOJOPOJIOM WIIU
MPUPOJHBIM ra3oM; MpoLecC MOMyYyeHUs dyyryHa u cTanu. [lomydeHue kobanmbTa M HUKES W3
cynbpuIHBIX pyd. Pu3nveckne M XHMHUYECKHE CBOWCTBA Kene3a, KoOaibTa, HUKEIS,
npuMeHeHrne MeTauioB. COeIMHEHUs IBYXBAJIEHTHBIX 3JIEMEHTOB: OKCUbI, THAPOKCU]IbI, COJIH,
KOMIUIEKCHI, Tosiydenue, cBorctBa. ['mapokcun xeneza(ll), comm sxeneza(ll) (cymbdat, comb
Mopa, xsopun, kapoonart, okcanar). Conu kobansta(ll) u nukensa(ll). Baxxuelimme coenuneHus
TPEXBAJICHTHBIX 3JIEMEHTOB TPUAbl: OKCHJbI, TUAPOKCUABI, COIH, KOMIUIEKCHBIE COCAUHEHMS.
Oxkcup xeneza(Ill), cmemannsie okcunsl. I'mapokcun xkenesza(Ill), momydenue u CBOICTBa,
deppatbi(1ll), ux npumenenune. Comum xene3a(lll), rugponus coneit. dropun kobanbra(lll).
CpaBHeHHE YCTOMUMBOCTH KOMIUIEKCHBIX coenuHeHud kobOampTa(ll) u  xobampra(Ill).
KapOonunsl kobanmpta u Hukensd. Ilomyuenue coeaunenuin xene3a(VI), depparel, unx
OKUCIIUTEIbHBIE  CBOWCTBA. CpaBHEHME  KHCIOTHO-OCHOBHBIX M OKHCJIUTENbHO-
BOCCTAaHOBUTEILHELIX CBOMCTB COSIMHEHNH JKeJIe3a CO CTEMEHIMHU OKUCIIeHUs +2, +3, +6.

Ponb oTedecTBEHHBIX YUEHBIX B U3Y4eHUU XUMUM T1aTiHOBBIX dneMeHToB (K. K. Knayc,
JI. A. UYyraes, . U. UYepnsen). CpaBHUTEIbHAS XapaKTEPUCTHKA CEMEHCTBA IJIATHHOBBIX
METAJUIOB, 3HAYEHHWE KOMIUIEKCHBIX COE€JWHEHUM B XUMHUHU IUIATUHOBBIX 3JEMEHTOB.
3aKOHOMEPHOCTH B HM3MEHEHUU YCTOMYMBOCTH XapaKTEpHbIX CTENEHEH OKHUCIEHUs B
COETMHEHUSX TIATHHOBBIX 2JIEMEHTOB (B TpHaJax M nuaiax). V3BinedeHue HIeMeHTOB TPYIIIbI
IUIATUHOBBIX METAJUIOB W3 py[, pa3/ieJIeHHEe CMEeCH COEJUHEHHHM IJIaTMHOBBIX METAJJIOB;
nonyueHue, (pu3nveckre U XMMHUYeCKUe CBOMCTBA METAJUIOB, CIIOCOOBI TIEPEBO/Ia UX B PacTBOP,
IpUMEHEHHE MeTaJlIoB. BaxkHelne OMHapHble COeIMHEHNUS TUIATHHOBBIX 3JIEMEHTOB — OKCH/IBI,
TaJIOTeHUIbI, XaIbKOTeHUABl. Pa3HOOOpa3ue KOMIUIEKCHBIE COeTUHEHUS MIIATHHOBBIX METaJUIOB.
Coenunenus pyTreHus U ocmusi B crerneHu okucienus +8, +6. Conu poausi(Ill) u upuamsa(11l).
Coemunenus namnaaus(ll), mnatusei(ll) u mnatuael(IV), ux crpoeHue u cBoilicTBa. AMUIO- U
ruipokcopeakunn komiiekcoB miaaTuHb(IV). ['ekcaximopomnaTHHOBOJOpPOIHAS KHUCIIOTa U €€
comu. VHEPTHOCTh KOMIUIEKCOB TIUIATUHBI, SIBICHHWE T'€OMETPHUECKON u3oMepuu, 3PdexT
TpaHCBIUsHUS YepHseBa. lIpuMmeHeHne coeaVMHEHUM IUIATUHOBBIX METAUIOB B XUMHUYECKOH
TEXHOJIOTHHU U MEIULIMHE.



9. Tekyumuii KOHTPOJIb MO AUCHUIIHHE

Texkymuii KOHTPOJb IO AWCIUIUIMHE MPOBOJUTCS IYTEM KOHTPOJSA IOCEHIAEMOCTH,
OTBETOB HAa CEMUHAPCKUX 3aHSATUSAX, BBINOJIHEHUS MHCHbMEHHBIX 3aJaHUNA K CEMHHApCKUM
3aHATUSAM, BBITIOJIHEHUS! MUCHMEHHBIX IMOATOTOBOK K JIa0OpaTOPHBIM paboTaM, BBIIOJHEHUS
MHUCbMEHHBIX KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX BOIMPOCOB M 3aJaHUl K TeMe, TeCTOBOMU
INPOBEPKH TOTOBHOCTH K JlabopaTOpHOW paboTe, BBHIMNOJHEHHS  AKCIEPUMEHTaIbHOU
n1abopaTopHOi paboTHI, 3aIUTHI OTYETA 1O Jab0paTOpHOI paboTe, 3alUThl OTYETA TI0 CHHTE3Y;
YCTHBIX 5 KOJUJIOKBUYMOB (II0 TeéMaM: TEXHHKa J1aOOPaTOpHBIX paboT; CTPOEHHE aToMa; TEOPHUH
XUMHUYECKON CBSI3M; XUMHUS HEMETAJUIOB; XUMHs 3JIeMEHTOB 1moOo4yHbIXx 1/r V-VIII rpymm),
BBIMIOJTHEHHE TPEX CaMOCTOSITENIbHBIX paboT (1o Temam: paboTa co CIpaBOYHOU JIUTEPATYpOil;
ONpe/e/iCHuE COAEpkKaHMs  BELECTBA B  pacTBOpPE; HOMEHKJIATypa HEOPraHMYECKHX
COEIMHEHUH ), BBIIOJIHEHUE TPEX KOHTPOJBHBIX paboT (IO TeMaM: THUIIBI U CBOWCTBA PaCTBOPOB;
XUMHS 3JIEMEHTOB TNaBHBIX 1/T -1V rpynm; xumust snemenToB mo6ounsix n/r -1V rpynm),
BbinoaHeHue 10 Moxyneit u pukcupyercst B popMe KOHTPOJIBHOM TOYKM HE MEHee OJHOI0 pas3a B
ceMecTp.

Texymuii KOHTpPOJIb TO3BOJIIET NPOBEpUTh mpuoOpereHHsie 3Hanus 1o OIIK-1
(MOIIK 1.1., MOIIK 1.2., MUOIIK 1.3.) u OIIK 2 (MOIIK 2.1. UOIIK 2.2. UOIIK 2.3. UOIIK
2.4.).

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMe)KyTO'lHOﬁ aTTeCTallumn

IIpomexyTOouHBI KOHTPOJbL 3HaHUN — 3auer (2), sk3aMeH (2). B kypce ucnomb3yercs
0aJUTbHO-PEUTHHTOBAs CHCTEMa OLEHKHU 3HaHMA. VITOroBast OIIEHKA 32 CEMECTp CKJIaIbIBACTCS U3
CYMMBI 0aJuIOB, MMOJIyYEHHBIX Ha 3K3aMeHe, U 0aJuloB, HAOpAaHHBIX B CEMECTpe MO pe3yibTaTramM
TeKyI1ero KoHTposis. /s nonycka K ak3ameHy He00XxoauMo HabpaTh He MeHee 50 % 6amioB oT
TEKYIIEro KOHTPOJs, KOTOphIA cocraBmser 755 6., 950 6. B 1-oM um 2-om cemectpax
coorBercTBeHHO. CyMMapHsbIi peiiTuHT Kypca (¢ ax3amerHom) — 1040 6. (1-sr1it cemectp), 1230 6.
— 2-oit cemecTp. B nepBoM cemecTpe 3K3aMeH cjaeTcsl yCTHO, BO BTOPOM — IMHCBMEHHO.

DK3aMeHAIMOHHBI OWJIET TEepBOTO CEMEcTpa COCTOMT W3 JBYX yacteld. Ilepmas dacTp
COJEPKUT 2 TEOPETHUUECKUX BOIPOCA, BTOpPAsi 4aCTh COCTOUT M3 7 BOIPOCOB, MPOBEPSIOLINX
OIIK-1. [TpoomKUTEeTHOCTh MOATOTOBKH OTBETA 10 OmiieTam 2 aca, orBeT 30 MUHYT.

DK3aMEHAIMOHHBI OMJIET BTOPOTO CEMECTpa COCTOMT M3 8 BONPOCOB, IMPOBEPSIOLIMX
OIIK-1. [IpoomKUTENbHOCTH MOATOTOBKHU OTBETA 10 buiieTam 3 gaca.

O6Opa3ubl 3K3aMEHAIMOHHOTO 0MJIeTa W NMPAKTHYECKOro 3anaHusi K Hemy (1-brid
cemectp, 250 6) Kpurepuu oleHMBAaHUS yKa3aHbl B MpUMEpax SK3aMEHAIMOHHBIX OHIICTOB.
MakcumanbHbIN 0ajl BBICTABIISETCS 3a MOJIHBIA OTBET Ha BCE BOMPOCHI, €CITU OTBET HEMOJIHBII
0as1 CHIXKAETCsl, TPU HEBEPHOM OTBETE UITU €r0 OTCYTCTBUU Oallll HE BBHICTABIISETCS.

Dk3aMmeHarmoHHbINA Ommet Ne 10

1. PaccmoTpeHre KOBaJIEHTHOM CBsi3u B Teopuu BajeHTHbIX cxeM (BC). YcioBus u
MEXaHM3MBbl O0pa30BaHUS CBSI3U, CBSI3U G-, T-, O-THMA. XAapaKTePUCTHKH U CBOHCTBA
KOBAJICHTHOM CBSI3M (HACHIIIAEMOCTh M HAMPaBICHHOCTH). (60 0.).

MakcumanbHas orieHka — 60 6aIoB.

Kpumepuu oyenusanus
. [lonsiTrie Teopuu U ee CTPYKTYphI — 3 0.
. OcHoBHnble nonoxenust Teopun BC, yciaoBust o6pa3oBanus KoBajaeHTHOH cBsizu — 10 O.
. CBs13u G-, T -, O-THII, MEXaHU3M UX oOpazoBanus — 10 0.
. XapaKTepUCTUKH CBSI3H: DHEPTUs, JJIMHA, KPATHOCTH, YTOJI CBSI3H, TOJIAPHOCTH — 7 0.
. PaamepHOCTh XapakTepuCTHK CBsI3H — 3 0.
. IToHsiTHs HACHIIIIAEMOCTH CBSA3H U BajdeHTHOCTH aToMa — 10 6.
. CHHOHUMBI TIOHSTUSI BAJIEHTHOCTU: KOBAJEHTHOCTb, 3JIEKTpOoBajeHTHOCTh, CO, KU —
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8. [loHsiTHE HANIPABICHHOCTH CBSI3U HA MPUMEpPaxX MOJIEKYN, 00pa30BaHHBIX 3JEMEHTaMH
2, 3-ro nepuojoB — 10 6.

1. JlaBneHue mapa OMHApHBIX pa30aBICHHBIX PACTBOPOB HEDIEKTPOIUTOB, 3aKOHBI
Paynsa. [laBnenue mapa pacTBOpOB 3JIEKTPOJIMTOB. SIBJIEHUS pacIUIbIBaHMS M BBIBETPUBAHUS
KPUCTAJUIOTUAPATOB coeid. (60 0).

MaxkcuManbHas oueHka — 60 6amos.

Kpumepuu oyenusanus

1. YcnoBusi npUMEHUMOCTH 3aKOHa Paynsi OTHOCUTENbHO MOHMKEHUSI YIPYTOCTH Mapa
pacTBOPUTENIS HaJl PACTBOPOM HEINEKTPOJIUTA IO CPABHEHHIO C YUCTHIM pacTBOpHUTENEM — 8 0.

2. [MonsTue uneanbHOro pacteopa — 6 0.

3. @opmynupoBKka M MaTeMaTHYecKas 3amuch 3akoHa Payms 1 pacTBOpoB
HEDJIEKTPOJIUTOB — 12 6.

4. Tlonsatre u30TOHUYECKOTo Ko duimenra — 5 6.

5. Maremaruueckas 3anuch 3aKkoHa Payns a1t pacTBOpPOB 3IEKTPOUTOB — 7 0.

6. CpaBHEHUE yNpPYroCTH MAapOB pPACTBOPUTENS HAJ PACTBOPAMHU HEIJIEKTPOJIUTA U
AJIEKTPOJIUTA OJIMHAKOBOM KOHIICHTpAUK — 8 O.

7. O0bsicHeHUE SBIICHUS PACIUIBIBAHUS KPUCTAIIOTHIPATOB colieit — 6 0.

8. O0bsicHEHUE SBJICHHSI BEIBETPHUBAHHS KPUCTAIUIOTHAPATOB CONel — 6 0.

IIpakTHyeckue 3axanus

1. Koncranrta paBunoBecus s peakiuu CO + Cl,<=> COCl, paBHa npu HEKOTOPOM
temrepatype 39,4. 3Hast, yro npu cocrosuuu paBHoBecus [CO] = 0,2 monw/n, [COC12] = 0,8
MOJTb/JI, BBIYMCIUTE UCXOIHYIO KOHIICHTpaIuo xjopa. (20 6.).

MaxkcumansHas orneaka — 20 6aju1os.

Kpumepuu oyenusanus

1. 3anuck BeipaxkeHus 3/IM 115 yka3aHHOTO paBHOBecHs B 0011eM Buze — 5 0.

2. IlpencraBnenue JOTUKU TTOHUMAHUS TPOUCXOIAIIMX MPOLIECCOB U UX XapPAKTEPUCTUK
B CHCTEME: HauajbHble KOHIIEHTpAIMH, KOHIICHTPAIMU MpOpearupoBaBIliie, KOHEYHbBIC
paBHOBECHBIE KOHIIEHTpauu — 5 0.

3. 3ammch BeipaxeHus 3/IM ¢ WHCIONBb30BaHMEM BBIPAXKEHUH M7 PaBHOBECHBIX
KOHIIEHTpanui — 5 0.

4. HaxokJleHue HEU3BECTHON BEIMYMHBI U3 BBIPAKEHUS JUIsI KOHCTAHTHI PaBHOBECHS,
yKa3aHHe 3HaYeHUI UCXOIHOM U paBHOBECHOM KOHIIEHTpaIuil xiopa — 5 6.

2. Jlns atoma Co u wmoma Co®' HamummTe >MEKTPOHHBIE (GOPMYIBI, YKAKHTE
pacmpeieieHue DJIEKTPOHOB IO  YpPOBHSM, TMOAYPOBHSM, OpOUTANsAM (CpaBHHUTENbHAs
JHEepreTHyecKas JAuarpaMMa) U YHUCIO HECIAPEHHBIX 3JEKTPOHOB, a TAK)Ke 3alHIINTE Habop
KBAaHTOBBIX YHCEJT ISl BCEX BaJICHTHBIX 3JieKTpoHoB atoma Co. (20 6.).

MaxkcuManbHas oueHka — 20 6anos.

Kpumepuu oyenusanus

1. 3ammck a1 atoma Co 1 moHa Co>' MOJHBIX ¥ COKPAIIEHHBIX ATEKTPOHHBIX (HOPMYI—S5

0.

2. Pacnpenenenue 37€KTPOHOB MO YPOBHSIM, OIYPOBHSIM, opouTansaMm juist atoma Co — 3
0.

3. Pacmipenesnienne 31eKTPOHOB MO YPOBHSAM, MOAYPOBHAM, opOuTanam ans noa Co®'— 3
0.

4. Yucno HecrapeHHBIX NMeKTpoHOB y aroma Co 1 mona Co> — 1 6.
5. HaGop KBaHTOBBIX YMCEII JJIsl BCEX BaJIEHTHBIX AJIEKTpOHOB atoMa Co — 4 0.
6. Habop KBaHTOBBIX UKCEN IS BCEX BATEHTHBIX 31eKTpoHOB HoHa Co®* — 4 6.

3. M300pa3ute mnepekpblBaHUE aTOMHBIX opOuTaneil (c ydyeroM TUOpHAM3ALMU) TIPU
oOpa3zoBanum razoodpasusix Mosiekyn TeCls. KakoBa ¢popma monekyn? (15 6.).



/M),

MaxkcuManbHas oneHka — 15 Gaos.

Kpumepuu oyenusanus

1. CtpykrypHas popmyna Mosekynsl — 1 0.

2. Tun rubpuau3amuu 11. a. — 2 0.

3. Yuncino moIelIeHHBIX U HeNo IeeHHbIX AtekTporHbix nap (II1, HIT) y o. a. — 2 6.
4. T'eomerpuueckuii Tun pacnpenenenue 111 u HIT B mpoctpancTse — 5 6.

5. ®opma monekynsl TeCls —5 6.

4. B menunuHCKOW mpakTtuke yacto nonb3ytores 0,9 %-ueim pactBopom NaCl (p = 1
Beruncianre MONSApHYIO KOHLEHTPALMIO 3TOTO pacTBOpa M MAacCy COJHM, BBEICHHYIO B

opranusM npu BiuBanuu 400 M gusnonoruyeckoro pactsopa. (15 6.).

MaxkcuMmanbHas oueHka — 15 6amos.

Kpumepuu oyenusanus

1. Macca 1 11 pusnonoruveckoro pacteopa — 3 0.

2. Macca NaCl B 1 1 pactBopa — 3 0.

3. Yucno monbs NaCl B 1 1 pusuonoruueckoro pacteopa — 3 0.
4. MounsipHOCTB pacTBopa — 2 0.

5. Macca NaCl 8 400 mi pactBopa — 4 0.

5. Kakoro Ttuma KPpUCTATNIMYCCKYIO PCHICTKY HMCKOT B TBEPAOM COCTOAHUH XJIOD,

JTMOKCHU]I YTIIepo/a, TETPaXIOPHL KpEeMHUs, KpeMHu, pTopun kanus? (22 6).

MaxkcumanbsHas oreHka — 22 0ajuioB.

Kpumepuu oyenusanus

1. Vxazare u o0bsicuuth tu pemetku Clz (1.) —4 6.
2. Yka3aTb 1 00bsicHUTh TUI pemerku COz (T.) —4 6.
3. Yka3arb u 00bsicHUTH TUl pemerku SiCls (T.) — 5 6.
4. Yka3zaTh ¥ 00BSCHUTH THIT pereTku Si (T.) — 5 0.

5. Yka3arb u 00bsicHuTh TUl pemerku KF (1.) —4 0.

6. Hamwmmmute MOJICKYJIIPHBIE MW COKpAIICHHBIC HMOHHO-MOJICKYIIAPHBIC YPaBHCHUA

rugponusa cojieit (NHa)2S 1 Ba(CH3COO),. Ykaxurte cpeay B pacTBope 3THX coseid. (18 6).

HOHOB.

MaxkcuManbsHas orenka — 18 0amios.

Kpumepuu oyenusanus

1. MonekynsipHoe ypaBHeHue ruaponu3sa coiu (NHg)2S — 4 6.

2. Nonnoe ypaBHeHHE THAPOIN3a, cpena B pactBope conu (NH4)2S — 5 6.

3. MonekynsapHoe ypaBHeHue ruapoinusa coin Ba(CH3COO), — 4 6.

4. NonHoe ypaBHEHUS THIPOIN3a, cpeaa B pactBope conu Ba(CH3COO), — 5 6.

7. IlpuBenure mpuUMepbl T€OMETPUUYECKUX U ONTUYECKUX HU30MEPOB Ul KOMILIEKCHBIX
(20 6.).

MaxkcuManbHas oneHka — 20 6amos.

Kpumepuu oyenusanus

1. ITonaTHE TeOMEeTpUUECKON 1HUC-, TPAaHC-U30Mepun — 4 0.

2. TIpumepsI 11HC-, TPaHC-H30MepoB (Hampumep, 1 Pt2") — 6 6.

3. [lonsaTue ontudeckoit uzomepuu — 4 0.

4. TIpuMepsI ONTHYECKHX H30MepoB (Hampumep, 11 Crit) — 6 6.

Pe3yHBTaTBI JUCIHHUITIIMHBI OIIPEACIIAOTCA OLCHKaMM «OTJIIMYHO», «XOopoI1o»,

«YIOBIIETBOPUTEIHHOY», «HEYAOBICTBOPUTEIHLHO». MTOroBas OllEHKA YYWUTHIBAECT pPE3yJIbTaThl
9K3aMEHA U PEUTHHTA CeMeCTpa: CyMMapHbIi peiTrHT Kypca — 1040 Gama.

CootBercTBHE OLIeHKH pelTHHTY (1-bIif cemecTp):
811-1040 6. (78 % oT cyMMapHOTO pEeHTHHTA Kypca) — OTIIMYHO;
676—810 6. (65 % OT cymMMapHOTo peUTHHTa Kypca) — XOPOIIIO;



520-675 6. (50 % oT cyMMapHOTo pelTHHTa Kypca) — YAOBIETBOPUTEIHHO;
Mmenee 520 6. (menee 50 % OT cyMMapHOro pelTHHTa Kypca) — HEyJJOBJIETBOPUTEIBHO.

Oo0Opa3sen 3k3aMeHaMOHHOr0 OuJtera (2-oii cemectp, 280 6.) Kpurepun orneHuBaHus
yKa3aHbl B NpUMeEpax 3K3aMEHALMOHHBIX OMIeTOB. MaKCUMalbHBIA Oajl BBICTaBIISETCS 32
TIOJTHBIN OTBET Ha BCE BOIPOCHI, €CIIM OTBET HETOJHBIN 0ajul CHUXKAETCs, IPU HEBEPHOM OTBETE
HJIK €TO0 OTCYTCTBUH 0aJu1 He BLICTABJIIETCS.

DK3aMeHalnoOHHbINA omer Ne 5

1. T'anoreHoBOJOPO/BI: MOJYYCHUE, CPABHHUTEIbHAS XapaKTEPUCTHKA (DU3MYECKHX U
XUMUYECKHX CBOMCTB. [lomydeHue, CBOMCTBA TUIAaBUKOBOW KHCJIOTHI U (propuaos. [lonyueHue B
MPOMBIIUIEHHOCTH, CBOMCTBA COJSIHOM KHUCJIOTBI, IIOJy4EHHUE M CBOMCTBA XJOPHJIOB,
npuMeHeHue. 45 6.

MaxkcuManbHas oleHka — 45 0aos.

Kpumepuu oyenusanus
. MeTo/pl 1oJ1ydeHus raloreHOBOIOPO/I0B B J1a00paTOPUU U MPOMBIIUIEHHOCTH — 7 0.
. CpaBHeHue pU3NYECKUX CBOMCTB B PSIIy FAJIOT€HOBOAOPOIOB — 70.
. CpaBHEHUE XUMUYECKUX CBOMCTB B psly FaJIOT€HOBOIOPOAOB — 7 0.
. [lomyuenue miaBUKOBOW KUCIOTHI, PTOpUIOB — 6 6.
. CBoiicTBa TIIaBUKOBOI KUCIOTH M PTOPUAOB, UX IpIMEHEHHE — 6 0.
. [lomyuenue B MPOMBILUIEHHOCTH, CBOICTBA COJITHON KUCIOTHI — 6 0.
. [lonyyenue u cBOICTBA XJIOPUAOB, IpUMEHEHUE — 6 0.
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2. llonyuyenue, cpaBHUTENIbHAs XapaKTEPUCTUKA CBOMCTB OKCHJOB, THJIPOKCHIOB
9JIEMEHTOB MOATPYHIBl TaljIMsl; COMM U  KOMIUIEKCHbIe coenuHeHus. CoenuHeHus
oaHOBaJIEHTHOTO Tayutus. 50 0.

MaxkcumansHas orneska — 50 6ajuios.

Kpumepuu oyenusanus

1. CiocoObI momy4eHust OKCHUI0B U THAPOKCHJIOB JIEMEHTOB MOATPYIIIBI Tayus — 12 6.

2. CpaBHUTENbHASA XapaKTEPUCTHKA XUMHUYECKUX CBOWCTB OKCHUIIOB, THUIPOKCHIIOB
AIIEMEHTOB MOATPYIIIbLI ramnus — 15 6.

3. Conu TpeXBaJIGHTHBIX TaJUINsI, UHIIUS, TaJUIUsI — TTOJIy4eHue, cBoiictBa — 10 0.

4. Okcun, ruapokeun, conu tamus(l) — 13 6.

3. Hamumure B MONIEKYISPHOM M MOHHOH (popMax ypaBHEHUs peakiuil, IPOMCXOIAIINX
npu nocreneHHoM nobOasneHnu Kk V20s pactBopa NaOH u mpu mocTeneHHOM J00aBIeHHH K
pactBopy NazVO4 cepHOlt KUCIOTHI (KOHIL.). 15 6.

MaxkcuManbHas oleHka — 15 6anos.

Kpumepuu oyenusanusa

1. Peaknuu moy4eHust OpTo-, METaBaHAIaTOB Mpu pactBopennn V205 B pactBope NaOH
B MOJIEKYJIsIpHOH (hopme — 4 6.

2. Peakuuu nonydeHus opro-, MeTaBaHa1aTOB B MOHHOM gopme — 3 6.

3. Peakuuu momyueHus MOJUBaHAIATOB (M-, T€KCa-, I€KaBaHAAaTOB) MPHU MOCTEIIEHHOM
no6asiennu K pactBopy NazVO4 cepHOI KUCIOTHI (KOHII.) B MOJICKYJIApHO# opme — 5 0.

4. Peakuuu nosryuyeHus MOJIMBaHAIATOB (IU-, FeKca-, 1eKaBaHaAaToOB) B HIOHHOU Gopme —
3 6. 4. Yem 00yCIIOBIIEHO CXOACTBO XMMHH JIUTUS U MarHus, B 4eM OHO mposiBisercs? 15 6.

MaxkcumanbHasl olieHKa — 15 6auios.

Kpumepuu oyenusanus

1. IlonoxeHue IUTUS U MarHUs B IEpUOANYECKOM cucteme — 2 0.



2. 3aKOHOMEpPHOCTH HW3MEHEHHUS paJWyCOB HOHOB BJOJb IEpPUOJAa M B TJIABHBIX
noArpymnmax — 5 0.

3. OOBsicHeHnE OJIM30CTH PaInyCOB HOHOB JIUTUS M MarHus — 3 0.

4. Tlpumepbl BIUSHHS OJM30CTH PaMyCOB WOHOB JIMTHUS M MarHus Ha CBOWCTBA HMX
coequHeHuil  (oOpa3oBaHHWE  HUTPUAOB,  OCHOBHOCTh  THUAPOKCHIOB,  OOpa3zoBaHHE
KPUCTAJUIOTUAPATOB COJICH U 1p.) — 5 0.

5. CKoJIbKO TpaMMOB OKCHJIa Oapuisi HaJ0 PAacCTBOPUTH B JIUTPE BOJBI JUIS IOJTYUCHHSI
~1 %- Horo pactBopa (p = 1 r/cm®) runpokcuaa 6apus? Kakosa MonspHas KOHIEHTPAIUS 3TOTO
pactBopa? 20 0.

MaxkcuMmanbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. Beruncinenne maccesl m 1 1 ~1 %-noro pactsopa Ba(OH), — 6 6.

2. Boruncnenue maccel my Ba(OH)2, HeoOxoaumoro asst mpurorosieHus 1 1 pacTBopa
maccoit m — 7 0.

3. Yucno moneit n Ba(OH)2, coorBeTcTByMOIIEE ero macce my — 4 0.

4. MounsipHast KoHIIeHTparus pactBopa Ba(OH), — 3 6.

6. Ilpu nouTenbHOM XpaHEHUU Ha BO3AYXE cepeOpsiHble yKpalleHus TycKHewT. C uem
9TO CBS3aHO (3aNMILMTE ypaBHEHHE XHMHUecKol peakuuun)? Kakue nHanbonee OezomacHbie
METO/bl OYHCTKM IOBEJIUPHOTO M3JEIUS BBl MOXETe NPemoXuTh? OOBSICHUTE, Ha KaKUX
CBOMCTBaxX OCHOBAH B3STHIH MPOIIECC OYUCTKHU. 15 0.

MakcumanbHas orieHka — 15 6asios.

Kpumepuu oyenusanus

1. VYpaBHeHHEe peakiuu, MPOTEKAIOMIEH MPU XpaHESHUH CEpeOpSTHOro YKpalieHHs Ha
BO3yX€E — 5 0.

2. MexaHuueckre MEeTO/Ibl OYUCTKH FOBEIUPHOTO u3aenus — 3 0.

3. XuMu4ecKre METOIbl OYHCTKHU IOBEITUPHOTO U37enus 0e3 ero moBpexjaeHus — 7 0.

7. YKaXuTe TUIbI KapOOHATOB METAJUIOB IO UX COCTaBY, IPUBEIUTE YPAaBHEHUS peaKIuii
ux nonydenus. Kak nonyvaror coay v noraii B mpoMslinieHHocTH? 20 0.

MaxkcuMansHas orenka — 20 6amios.

Kpumepuu oyenusanus

1. Kucnble kapOoHaThl, IpUMEPHI, ypaBHEHHE PEaKLUH MMonydeHus — 3 O.

2. OcHOBHBIE KapOOHATHI, IPUMEPHI, YpaBHEHUE peaKlIUU MosyueHus — 4 0.

3. Cpennue kapOoOHAThI, IPUMEPHI, ypaBHEHUE PEAKLUU MoIydeHus — 3 0.

4. YpaBHeHMs peaklUii IOJTyYeHUs COJIbl B TPOMBIIIJIEHHOCTH — 5 0.

5. YpaBHEeHHE peaKLuy MOJIy4yeHHs MO0Talla B IPOMBIIIIICHHOCTH — 5 0.

8. Hamummre ypaBHEHUS CIeyIOIUX Peaknii, moadepute K03 UIMEHTHI:

a) SnCls + NHsOH —... 6) H3PO2 + KMnO4 + HSO4 — ... B) AlICl3 (p-p) + NaoS +
H0 — ...... 10 6.

MaxkcumanbHast onieHka — 10 6amios.

Kpumepuu oyenusanus pezyromamoe

1. Hammcanue npoayKTOB pEeaKlnu; pacCTaHOBKa KOY()(OUIIMEHTOB B ypaBHEHHH a; 3 0.

2. Hanucanue mpoayKTOB PeakIMK; paccTaHOBKa K03(pduineHToB B ypaBHeHuu 0; 4 6.

3. Harmcanwe mpoayKTOB peakiuy; pacCTaHOBKa KO3(PHUIIMEHTOB B YpaBHEHUH B; 3 O

PesynpTaThl  AMCUMIUIMHBL  ONPEAETSIOTCS  OLEHKAMH  «OTIMYHO»,  «XOpOILIOY,
«yJIOBIICTBOPUTEIHHOY», «HEYAOBIECTBOPUTENHHO». VITOroBas OIEHKA YYHTHIBAET PE3YNbTAThI
9K3aMeHa U peHTHHTra ceMecTpa: CyMMapHbIi peiTunr kypca — 1230 Oana.

CooTBeTcTBHE OLIEHKH PeHTHHTY (2-0i cemecTp):

959-1230 6. (78 % OT cyMMapHOro peiTHHIa Kypca) — OTJINYHO;



799 —958 6. (65 % OoT cymMMapHOTO peTHHTA Kypca) — XOPOIIIO;
615798 6. (50 % oT cymmapHOTo pedTHHTa Kypca) — YAOBIETBOPUTENBHO;
Menee 615 6. (menee 50 % oT cymMMapHOro pelTHHra Kypca) — HeYA0BJIETBOPUTEIBHO.

11. YyeOHO-MeTOOAMYECKOE O0ecIIeUeHne

a) DIEKTPOHHBIN y4eOHBIH KypCc IO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23502

6) Cxopux H. A. O6mas xumus. JlabopaTtopHble, cCEMUHApCKUE U TPAKTUYECKUE 3aHATHS
/ H. A. Cxopuk, B. B. Ko3uk. — Tomck: U3n-Bo TT'Y, 2006. — 446 c.

Onexkrponuas 6ubsuoreka TI'Y (mocrynrao untarensm HB TTY)

B) Ckopuk H. A. Heopranwueckas xwumus: JlabopaTopHble, CEMHUHApCKHE |
npaktudeckue 3ausaTus: B 2 1. / H. A. Ckopuk, JI. I1. Bopuno, H. M. Kopotuenko. — Tomck:
Wzn-so TI'Y, 2018. — 264, 284 c.

Dnexrpornasa 6ubsuoreka TI'Y (moctynao untarensm HB TTY)

12. llepeuens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— Jlpo3znoB A. A. Heopranuueckast xumus: B 3 1.; 7. 1, 2; 1. 3 (kH. 1., 2) / A. A. JIpo311oB,
B. II. 3nomanos, I'. H. Mazo, ®. M. Cnupunonos; non pen. 0. JI. TperbskoBa. — M. :
Axagemus, 2004—-2008. — 233, 365,348, 399 c. Daekrponnas Oubamorexka TI'Y (mocTyiHO
ypraresrsiM HB TT'Y)

— IlleBenvkoB A.B. Heopranuueckas xumus / A. B. IlleBenskoB, A. A. [Ipo3nos, M. E.
Tamwm; mox pexa. A. B. lllesenbkoBa. — M. : Jlaboparopus 3uanuid, 2021. — 586 c.

— AxwmeroB H. C. O6mas u Heopranuveckas xumus / H. C. AxmeroB. — M. : Beicmas
mkoia, 2009. — 742 c.

OnekrponHas 6udnuoreka TI'Y (nmocrynHo unrarensm Hb TT'Y)

— BanoBa ®@. U. TeopeTnueckne OCHOBBI HEOPTAHWYCCKOW XUMUH: ydeOHOE Tocoome /
@. U. NBanoBa. — Yebokcapsl: M3a-Bo Uysamickoro yH-ta, 2010. — ArapkoB A.Il. DxoHoMuKa U
ynpasienue Ha npennpustau / A.Il. Arapkos [u ap.]. — M.: Jamxkos u Ko, 2021. — 400 c.

https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=304687

0) IONOJIHUTENbHAS JINTepaTypa:

— TpetbsikoB 0. JI. Heopranuueckass xumusi. Xumus siaeMeHtoB: kH. 1, 2 / FO. JI.
Tperbsxos, JI. 1. Mapteinenko, A. H. I'puropses, A. 1O. [luBanze. — M.: Xumus, 2001. — 471,
1053 c¢. Daexrponnas 6udmmoreka TI'Y (moctymao untarensm HB TIY)

— Hexkpacos b. B. OcHoBsl o6mieit xumun: B 2 1. / b. B. Hekpacos. — CIIO.: Jlans, 2003.
— 656, 687 c. 5. VYraii f. A. OOmas u Heopranuueckas xumusa / 5. A. Vraii. — M.: Briciias
mkoja, 2000-2004. — 526 c¢. Daexkrponnas oudmmoreka TI'Y (mocrynuo unrtarensy Hb TT'Y)

B) pecypchl cetu MHTepHeT:

—www.chem.msu.ru  (http://www.chemnet.ru) — mnopran  QyHIaMeHTaIbLHOTO
XUMHYecKoro oopazoBanust Poccun — noctyn cBo6o bl (nata obparienus: 06.10.16).

— http://chem100.ru/elem.php?n=16 — cnpaBOYHUK XUMHKa — TOCTYI CBOOOJHBIN (1aTa
obpamenus: 05.10.16).

— https://xumuk.ru/spravochnik/a.html - cnpaBoynuk Mo BemecTBaM — JOCTYII
cBoOOAHBIH (aTa oOpamienus: 05.10.16).
— https://xumuk.ru/ — caldT o0 XUMHU — JOCTYH CBOOOJHBIH (maTa oOOpalleHHUS:

07.10.16)13. [TepeueHp HHPOPMAIIMOHHBIX TEXHOJIOTHH.

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE !


https://moodle.tsu.ru/course/view.php?id=23502
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=304687
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://chem100.ru/elem.php?n=16
https://xumuk.ru/

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT mpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0aMYHO AOCTYIHBIE 00naunbie Texnomoruu (Google Docs, SIuaekc AMCK U T.II.).

0) nHPOPMAITMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas 6ubnuoreka (penozurtopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3BC Koncynbrant cTyaenTa — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpait — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

OOyueHue AMCUUIUIMHE OCYIIECTBIISCTCS C HMCIOJIb30BAaHHEM CIIEAYIOMINX IUIOMIATCH |
00opyIoBaHUs:

— JIGKIIMOHHASI ayJUTOPHs, OCHAIICHHAs MYJIBTHMEIUUHBIM O0OPYIOBaHHEM JUIS
JEMOHCTpAlMK TPE3CHTAlMH, CIaliJJoB U KOMIBIOTEPHON aHUMAIMH; WHTEPAKTHUBHOU TOCKOM
(aynutopust Ne 311 6-ro yuebnoro xopmyca TI'Y);

— nabopatopusie ayautopuu (Ne 219, 6-ro yuebHoro kopmnyca TT'Y).

Jlaboparopuy OCHAICHBI BBITSKHBIMUA M CYIIWIBHBIMU IKadamu, MydensMu, Becamu,
ANEKTPOIUIUTKAMH,  TUCTHIUIATOPaMH, LEHTpU(Yyramu, TEPMOMETpaMH;, CTEKISHHOM W
dapdopoBoii moCcym0l; HEOOXOIUMBIMU IS BEITIOTHEHHSI TAOOPATOPHBIX PabOT peaKTHBAMHU.

15. Uudopmanusi o pa3padoTunkax

ABTOpPBI IPOTPaMMBI.

bopuno Jlronmuna IlaBnoBHa, A-p TexH. Hayk, mpodeccop, Kadeapa HeOpraHMUECKOH
xumun HanmoHnanbHOro uccneaoBarenbckoro TOMCKOTO TocyIapCTBEHHOIO YHHMBEPCHUTETA,
3aBeqyromias kadenpoii;

Ky3nemoBa Csernana AHaToNbeBHA, KaHJ. XHM. HayK, JOIEHT, Kadeapa
HEOpraHM4YecKoi xumuu HanumoHanpHOro HcciaenoBaTeNbcKOro TOMCKOro rocyapCTBEHHOTO
YHHUBEpPCUTETA, TOLICHT.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

