


1. eab U nJIaHMpyeMble pe3yJabTaThl 0CBOEHHSI JUCHUNIMHBI (MOIYJIs)

Lenbt0 OCBOSHHSI TUCIMIUIMHBI ABISETCA (POPMUPOBAHHE CICAYIOUIMX KOMITETCHIINA:

— OIIK-1. CrnocobeH aHanu3MpoBaTh M HHTEPIPETHPOBATH PE3YJIbTAThl XUMHUYECKHX
HKCIIEPUMEHTOB, HAOMIOCHNU 1 N3MEPEHUH;

— OIIK-2. CmnocoOeH TPOBOIUTH C COOJIOJCHHMEM HOPM TEXHUKH O€30MacCHOCTH
XUMHUYECKUM IKCIEPUMEHT, BKJIIOYas CUHTE3, aHAJIU3, U3yUYEHUE CTPYKTYpPbI U CBOMCTB BEILLECTB
Y MaTepUaJIOB, UCCIEAOBAHNUE IIPOLIECCOB C UX YYaCTUEM.

— OIIK-6. CriocoOeH mpeAcTaBisTh pe3yabTaThl CBOSH padOTHI B YCTHOW M MACHMEHHOM
dopMe B COOTBETCTBMM C HOpPMamMHM M IpaBWJIaMH, IPUHATHIMH B IPO(ECCHOHAIBLHOM
cooOuiecTse.

—IIK-1. CnocoGeH BbIOMpaTh M HCIOJIB30BaTh TEXHUYECKUE CPEACTBA M METOIbI
UCHBITAHUN JUId pElIEHHUs MCCIEN0BAaTENbCKUX 33Jad  XMMHMUYECKON HaIpaBlIE€HHOCTH,
HOCTaBJIEHHBIX CIEIHAIMCTOM 00Jiee BEICOKOW KBATU(HUKALUH.

—IIK-2. Cnocoben oka3piBaTh HMH()OPMALMOHHYIO TOAACPKKY CIEIHAIHCTaM,
OCYILECTBIISAIOLIMM HayYHO-UCCIIe10BaTeIbCKHE PA0OTHI.

PesynpTaTamu 0CBOEHUS IUCUUIUIMHBI SIBIISIOTCS CIIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINN:

NOIIK-1.1. CucrematusupyeT U aHAIU3UPYET Pe3yIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJr0IeHUH, H3MEPEHNUH, a TaKKe Pe3ysIbTaThl PACUETOB CBOMCTB BEIIECTB M MAaTEPUAJIOB.

NOIIK-1.2. Ilpeanaraer WHTEPIPETALMIO PE3YIHTATOB COOCTBEHHBIX 3KCIIEPHMEHTOB U
pPacyeTHO-TEOPETUYECKUX pabOT C UCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAULMOHHBIX U
HOBBIX Pa3JIelIOB XUMHH.

NOIIK-1.3. ®opmynupyeT 3akilO4eHUss M BBIBOABI 10 pe3yjibTaTaM aHajlu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX padoT
XUMHUYECKON HAIPaBJIEHHOCTH.

NOIIK-2.1. PaGoTaeT ¢ XMMHYECKMMH BEHIECTBAMH C COOJIOJACHHEM HOPM TEXHUKH
0€30IMaCHOCTH.

NOIIK-2.2. [IpoBOAAT CUHTE3 BEIIECTB M MAaTEPHAJIOB pPa3HOH TPUPOIBI C
MCIIOJIb30BAaHUEM MMEIOIINUXCS METOAMK.

NOIIK-2.3. IIpoBoANT CTaHAAPTHBIE OINEPALUU U ONpPEIeNICHUs] XUMHYECKOTO |
(a30BOro COCTaBa BEIIECTB M MAaTEPUAJIOB HA UX OCHOBE.

NOIIK-2.4. IIpoBoANT  WCCIENOBAaHUS  CBOMCTB  BEIIECTB W MaTepHAOB  C
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOT'O 000PYAOBaHUS.

NOIIK-6.1. IIpencraBnsier pe3yapTaThl padOThl B BUJE OTYETa IO CTaHAApTHOH (opme
Ha PYCCKOM SI3BIKE.

NOIIK-6.2. TlpeacraBisier WHGOPMANKIO XHUMHUYECKOTO COJACPKAHUS C  YYETOM
TpeboBaHui OMbIMOrpaduuecKoil KyIbTyphl

NOIIK-6.4. TOTOBUT NPE3CHTANHIO TI0 TeME pa0dOThl M MPEICTABISICT €€ Ha PYCCKOM U
AHTJTIMHCKOM SI3bIKaX.

WIIK-1.3. BpiOupaer TeXHUYECKHE CpENCTBA W METOAbl HUCTIBbITaHWKA (M3 Habopa
UMEIOIIMXCS) ISl pellieH sl ocTaBiIeHHbIX 3a1a4y HUP.

NIIK-2.1. IlpoBoXT NEpBUYHBIN MOUCK MHPOPMAIUH 110 33JJaHHON TeMaTuKe (B T.4., C
UCIIOJIb30BaHUEM MATEHTHBIX 0a3 JaHHBIX).

NIIK-2.2. CocTaBnser 0030p AUTEpaTYPHBIX UICTOYHHUKOB 110 33JJaHHOW TeMe, opopmiiser
OTYETHI O BHIIOJIHEHHOM padoTe Mo 3aAaHHoM (opme.

2. 33}]3‘11/1 OCBOCHHUSA TUCHUNJIHUHDI:

— MOJYYUTh 0a30BbIC 3HAHMSI IO BAKHEUIIINM pa3/iesiaM XUMHU: TIePUOTUYECKUIN 3aKOH U
cucrema JI.1. MeHneneeBa; TEOpUM CTPOEHUS aToMma, TEOPUM XUMHUUYECKOM CBSI3M H
BaJICHTHOCTH; OCHOBHbBIE€ 3aKOHBI TEPMOJAMHAMUKH U KMUHETHKU; TEOPUU U 3aKOHBI PACTBOPOB,;
3aKOHOMEPHOCTH MEPUOINUECKON CUCTEMBI B XUMUHU AJIEMEHTOB;



— MOHMMATh U aHATU3UPOBAThH KJIaCCU(UKAIIMIO BEIIECTB, COCTABIEHUE CXEM, YPaBHEHHI
IIPOLIECCOB; MPOBOJUTH CUCTEMATH3aLMIO0 JaHHBIX U T. II., UCIIOJIb3Ysl TEOPETUUYECKHE OCHOBBI
TPAAULMOHHBIX U HOBBIX Pa3/€JIOB XUMUU;

— IpuoOpECTH HABBIKU PAOOTHI ¢ XUMHUUYECKUMH BELIECTBAMHU C COOJIIOJICHUEM TEXHUKU
BBITIOJTHEHUS TAOOPATOPHBIX PabOT U HOPM TEXHUKH XUMUYECKOU O€30IMacHOCTH.

— IPOBOJUTh XHMMUYECKUE OKCIEPUMEHTBHI [0 MpeylaraéMbIM  METOAMKAM U
MHTEPIPETUPOBATH MTOJTYYEHHBIE PE3YJIbTATHI.

3. MecTo AucUUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCHUTCS K 003aTeILHON YacTH HpO(l)CCCI/IOHaJ'IBHOFO OUKJIA.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM ATTECTALMH 110 AUCHHUIINHE

Cemecrtp 1, 3auet, HK3aMeH.
CemecTp 2, 3a4eT, 3K3aMeH.

5. BxogHble TpeOoBaHMsI AJIsl OCBOEHUN THCHUTIITHHBI

Jlia n3ydyenust u ocBoeHusi kypc «Heopranmueckass Xumusi» CTpoUTCS Ha 0aze 3HaHUUN
0 XUMHH, PU3KKe, MaTeMaTUKe U HHPOpMaTHKe, 00BEM KOTOPBIX OINpeeNseTcsl IporpaMMaMu
CPEIHEN LIKOJIBI U CYUTAETCS YCBOCHHBIM.

6. SA3bIk peanu3anuu

Pycckuin

7. O0beM TMCUMIIMHBI (MOYJI51)

OO01mmas TpyA0eMKOCTh TUCIUTUIHHBI cocTaBisieT 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.
O6beM caMOCTOSTENbHON padOThI CTY/I€HTA ONpeesieH YUEOHbBIM IJIAHOM.

8. Conep:xkaHue IMCHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. OcHOBHBIE NOHSTHS, 3AKOHBI U 3aa4l XUMHH

XUMHS Kak CUCTE€Ma 3HAaHMUKA O BEIIECTBAX M HX mpeBpameHusax. OCHOBBI aTOMHO-
MOJIEKYJIIpHOTO yueHHs. CTeXHOMETpUUYECKHE 3aKOHBI, CHEIU(UUECKOe TOHSATHE XUMUU —
MOJIb; HOMEHKJIaTypa HEOPTraHUYECKUX COCAMHEHUN. XUMHUS — IKCIIEpUMEHTaIbHasl HayKa, POJb
TEOPETUYECKUX 3HAHUN B XUMHUU. OCHOBHBIE 33]]1a4¥ COBPEMEHHON HEOPTAHUYECKOW XUMUHU.

Tema 2. YueHue 0 XMMH4Y€CKOM NpoLecce

DHepreTuka W HaNpaBJIEHHOCTh XuUMHUYeckuXx peaknuil. Ilonarue o cucreme, dase,
KOMIIOHEHTE, MapaMeTpax COCTOSHHUS CHCTEMbI, TEPMOJUHAMHYECKUX (PYHKIHSIX. BHyTpeHHss
SHEPTUs CUCTEMBI. M30X0pHbIe 1 n300apHBIe TIPOIIECCH, X TerIoBbie 2P dekThl. [IepBoIil 3aKOH
XUMHUYECKON TepMoauHamMuku. CTaHIapTHBIE SHTABIINK 00pa30BaHUs BeliecTB. 3akoH ['ecca u
€ro CIEJCTBUA. 3aBUCUMOCTb YHTAJIBIINHN PEAKLIUN OT TEMIIepaTypbl. BTOpol 3aKOH XMMHUYECKON
tepMoauHamMuku. [loHsTre »HTpormu M HHepruu [ubOOca. Kputepuun caMompon3BOIBHOTO
MPOTEKAHUS XUMUUYECKHUX MPOIIECCOB B M30JUPOBAHHBIX U OTKPHITHIX cucteMax. OOpaTuMeie u
HeoOpaTUMble XHMHUYECKHE peakuuu. [Ipu3HaKW COCTOSHHUS XUMHUYECKOTO paBHOBECHS,
TEPMOJIMHAMUYECKUN BBIBOJI 3aKOoHa AecTByrommx Macc (31IM). daxkTopsl, BIMSIONHME Ha
BEJIMYMHY KOHCTaHThI paBHOBecHs. Tumbl koHcTaHT paBHOBecus (Ke, Kp, Ki, Ky, Kw, Ki, Ks, Bi).
Cwmemenne xumuueckoro paHoBecusi, npuHuui Jle-Illarense. OCHOBHBIE MOHATHS XUMUYECKOU



KMHETUKU: CKOPOCTh (CpeaHsisi, UCTHUHHASI), MOPAIOK M MOJEKYJISIPHOCTh pPEeakIuu, KOHCTAHTa
CKOpPOCTH, JHEPIHsl aKTUBAaLUMU. Peakiuu CII0KHBIE U 3JIEMEHTAPHBIC, BIMSHUE HA CKOPOCTH
peakUMy KOHLIEHTPALUU PEArupYIOIIMX BELIECTB, 3aKOH JEHCTBYIOIIMX MACC ISl KUHETUKH.
BnusHre Ha CKOPOCTh peaknMu TeMIIepaTyphl, KaTamu3aTopa W Jp., npaBwio Bant-I'odda,
ypaBHeHue Appenuyca. [loHATHE O TEOpUM CTOJIKHOBEHHMM, O TEOpPUH AKTUBHUPOBAHHOIO
koMIuiekca. Ilonstme MexaHumsma peakiui. Peakuum nocienoBaTenbHbIE, MapalIesIbHbBIC,
CONPSDKEHHBIE, LENHbIC; NOHHBIE, MOJIEKYJISIpHbIE, paaukaibHble. [[oHATHE O TOMOTeHHOM U
reTEpOreHHOM KaTajiu3e. ABTOKaTalIu3.

Tema 3. PacTBOpbBI, HX THIIBI U CBOIICTBA

PacTBOpBl UCTHHHBIE W KOJUIOMJIHBIC; XXKUJAKHE, TBEpAbIE M ra3ooOpasHbie. PacTBOpbI
HACBIIICHHBIC, HEHACBHIIICHHbIE M IEPECHIIICHHbIC, HACAIbHBIE U pPEaJbHbIE PACTBOPHI.
PacTBOpHMOCTH BEIIECTB, CIIOCOOBI BBIPAKEHUS COJEP)KAHMS BEILECTBA B pacTBOpeE; (HaKTOpHI,
BIMSAIOIIME HA  pacTBOPUMOCTh  BEIIECTB. BuusgHue Ha  pacTBOPUMOCTb  DSHEPTUU
KPUCTAJNTHYECKON PELIeTKH, SHEPriuy cojbBaTauuu. PacTBop Kak ¢a3za mepeMeHHOro COCTaBa.
[Tonste o dazoBbix auarpammax, npaswio (a3 ['ubbca. J[marpamma COCTOSIHHSI BOJIBI.
KosnuraTuBHbIe CBOMCTBa pa30aBiIeHHBIX PACTBOPOB HEAIIEKTPOIUTOB M JIEKTPOIUTOB. 3aKOHBI
Payna u Bant-I'odda, nzotonnyeckuit kospduumeHt. CrocoOsl onpeneaeHusi MOJEKYIIPHBIX
Macc HEJeTYYUX HEUIEKTPOJIUTOB. PacTBOphl 371eKTposuTOB. OCHOBHBIE IMOJIOXKEHUSI TEOPUU
ANEKTPONUTUYECKON aucconuanuu. CunbHbIE U ciadble AJIEKTPOJIUTHI, KOHCTAHTA U CTENEHb
JUccouuanuu ciaboro anekTponurta. MakTophl, BIMSIONIME HA CTENEHb AJIEKTPOJIMTUYECKON
JUCCOLMAMU. AKTUBHOCTh M KO3(QQUIIMEHT aKTUBHOCTH HOHA, HOHHAs CUJa pacTBOpA.
Kaxymasics crenenp aucconuaniy cuiabHoro aekrponuta. [Ipumenenne 3/IM k paBHOBeECHUSIM
B PacTBOpax 3JIEKTpOIUTOB. IOHHOE Npou3BeAeHNE BOJIbI, BOJOPOIHBIN MMoKa3aTenb. ['uaponus
coJied, paKTOpPbI, BIMSIONIME HA PAaBHOBECHE PEaKUUi ruapoin3a. ['ereporeHHble paBHOBECHS B
pacTBOpax 3JEKTPOJIUTOB, MPABWIO IMPOU3BEICHUS PACTBOPUMOCTH [UJIsi MajJOpacTBOPUMBIX
CUJIBHBIX DJIEKTpONMTOB. lIpencraBieHne O COBPEMEHHBIX TEOPHSAX KHUCIOT W OCHOBAaHUHU.
ConpspkeHHBIE KUCIOTBI M OCHOBaHMA. KOHCTaHTa IPOTOJMTUYECKOIO PpABHOBECHS Kak
XapaKTepUCTHKA CHJIbI KHUCIOTHI U OCHOBaHUS OJEKTPOXMMHUYECKHE CBOMCTBA PACTBOPOB.
IlonsATHEe O MABOMHOM DIIEKTPUYECKOM ciioe. PaBHOBecHe Ha TIpaHULE METaI—PacTBOP.
CraHpapTHble SJIEKTPOJHBIE MOTEHLMAIbl, pAJ HampsDKeHUH MmetauioB.  ComnpshKeHHbIE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE Mapbl. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH B
ranpbBaHnyeckoM  anemente, OJIC  osmeMeHTa.  DNEKTpoONM3  KaK  OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIN IPOLIECC.

Tema 4. CTpoenussi atoma, nmepuoanveckuii 3akoH M cucrema. Ilepuoamueckas
CHCTEMa KaK MeTOJ0JI0rM4YecKasi 0CHOBA CHHTe3a

PasButne npencrasiieHnii 0 cTpoeHUM aroma. [IpencraBieHus 0 JUCKPETHBIX CBOMCTBAX
marepuu (teopus Ilnanka, ssnenue ¢poroaddexra). Monens atoma Bogopoaa no bopy, crektp
aroMa Bojopoja. J[BoiicTBeHHas mpupoaa snekTpoHa. Bonuel ne bpoinsa. KBanTtoBas MexaHnuka
KaK HayKa O JBM)KEHUH MUKpouacTull. [IpuHumn nHeonpexnenenHoctu Ieiizendepra. YpaBHeHue
[lpenenrepa, NOHATHE O BOJHOBOM (DYHKIMHU. XapaKTEpPUCTUKA COCTOSHUS AJIEKTPOHA B aTOMeE
Ha0OpOM KBaHTOBBIX uucell. PaauanbHas M opOUTalbHAS COCTABIIAIONINE BOJHOBON (DYHKIIHH.
Atomuble s-, p-, d-, f-opOutamu u wux odHeprus. Cxema D>HEPreTUYECKUX YpPOBHEH
MHOT'OJIEKTPOHHBIX aTOMOB. D(PPEKThl SKpaHUPOBAHHUS, IPOHUKHOBEHHUS aTOMHBIX OpOHTajIei,
MEXJIEKTPOHHOIO OTTAJIKMBaHWA. [IpyMHIMI dHepreTMdecKo BBINOJHOCTH, NpuHuum llaynm,
npaBuwio XyHzaa. EMKOCTh sSHepreTndeckux ypoBHEW, MoaypoBHeH, opOutaneil. IlpuHimmn
MOCTPOCHHUS DJIEKTPOHHBIX CTPYKTYp aTOMOB. OJEKTpPOHHbIE (OPMYJIbI aTOMOB U HOHOB.
Ilepuonnueckuii 3axkoH J[. M. MeHageneeBa Kak OCHOBHOM 3aKOH XUMHHM, COBPEMEHHAas
dbopmynupoBka Ilepuogmueckoro 3akoHa. Ilepwomuueckas cuctema Kak KiacCHUpUKAIUS
BJIEMEHTOB 110 CTPOEHUIO MX DJIEKTPOHHBIX O000J0YEK, MNEPUOJUYHOCTh B H3MEHEHUU
ANIEKTPOHHOU KOH(urypanuu atomoB. CTpyKTypa MepuOaAMYEcKor cuctembl. [lomoxenue
JJIEMEHTOB B IMEPUOJAX, psAnax, TIpylnax, OOATPYNIaX, CEMEUCTBAX Kak pe3yJbTar
SHEPreTHYECKOr0 COCTOSHMSI M 4YMCJIa BAJICHTHBIX JJIEKTPOHOB aToMoOB. [loyiHBIE M HEMOJHBIE



JJIeKTPOHHBIE  aHaloru.  Pa3nmuunble  ¢GOpMBI  MEPUOAMYECKONM  CHCTEMBI,  TpPaHUIIbI
Ilepuoauueckoit cucremsl. [lepuOIMYHOCTH B HU3MEHEHUM CBOMCTB AaTOMOB JJIEMEHTOB
(paanycoB aTOMOB M HMOHOB, JHEPrUM HOHU3ALMH, 3JIEKTPOOTPULIATEIBHOCTH, CPOACTBA K
AJIEKTPOHY U Jp.) KaK CIEACTBHE NEPUOAUYHOCTU IEKTPOHHBIX CTPYKTYyp. llepmonnyHocts B
U3MEHEHUU XUMUYECKHUX CBOMCTB 3JEMEHTOB. TepMOAMHAMUYECKUE, KUHETUYECKUE MPUHIIMIIBI
CHUHTE3a HEOPraHMYECKUX COeAMHEHUH. lcmoiap30BaHME 3aKOHOMEPHOCTEM IEPUOAMYECKOU
cucteMsbl B cuHTe3e. OCHOBHbBIE METO/Ibl CUHTE3a, SMIIMPUYECKUE MTPABUIIA CUHTE3A.

Tema 5. Teopum XuMH4YecKOH CBSI3H, BajJeHTHOCTH. CTpoeHMe HeOPraHWYeCKHX
MOJIEKYJI

[Ipupona XMMHUYECKON CBSI3M, KPUBasl IIOTCHIIMAJIILHON SHEPIMH KOBAJIEHTHON MOJIEKYJIBI.
XapakTepUCTUKU CBS3U: OHEPrUs, JUIMHA, BAJICHTHBIM YIroJl, KpaTHOCTb, MHOJISPHOCTD,
b GdeKkTuBHBIA 3apsa  aromMa B MOJIeKyJe. Tumbl XUMHYECKHX CBsi3eil. PaccMoTpenue
KOBAJICHTHOM CBSI3U B TEOPUU BAJICHTHBIX CXEM; G-, T-, O-CBSA3H. TUIBI THOPUAU3AIIMHA AaTOMHBIX
opb6uTasneii. CBoiicTBa KOBAJIGHTHOI CBS3M — HACHIIIAEMOCTh U HampaBieHHOCTh. COBpeMEHHbIE
IPEJCTaBICHUS] O BAJIEHTHOCTU (IIOHSATHE KOBAJIEHTHOCTH, 3JIEKTPOBAJIEHTHOCTH, CTEIIEHU
OKHUCJICHHS, KOOPAMHALMOHHOIO 4ucia). ['eoMeTpusi razoo0pa3HbIX KOBAJIEHTHBIX MOJEKYI,
moieib ['mitectin. OCHOBHBIE TIOHSITHSI O METOJIe MOJICKYJISIpHBIX opouraineir. Merox MO JIKO.
DHepreTuyeckue AMarpaMMbl ABYXaTOMHBIX FOMO- U T€TE€POSIEPHBIX MOJEKYJ, 00pa30BaHHBIX
AJIEMEHTaMu MepBOTO U BTOporo nepuoaoB. MuoromneHaTpossie MO (B2Hgs, CsHs). MonHast cBsi3b
B razoo0Opa3ueix Mousiekynax (NaCl). CsoiicTBa HMOHHOW CBSI3M M HWOHHBIX COCAMHEHUI.
[Tonsipu3anus MOHOB, PACCMOTPEHUE XMMMUYECKOH CBSI3M KaK MOHHOM C Y4eToM JedopManuu
HMOHOB. 3aBHUCHUMOCTb MOJISIPU3YEMOCTH U MOJISIPU3YIOUIETO ACMCTBUS KATUOHOB U @HUOHOB OT
pa3Mepa, BEIMUUHBI 3apsiia MOHA U CTPOCHMSI DJIEKTPOHHOU 000s0uKku. Mcronbp30BaHue MOJIENH
NoJIIpU3aluu Al 00bsAcHEeHUs: cBOMCTB coeauHenuii. [IpaBuno [TupcoHa MSTKUX U JKECTKUX
KHCIIOT M OCHOBaHUU. BomoponHas cBs3b, pacCMOTPEHHME BOAOPOJHOM CBSI3M B Pa3IM4HBIX
TEOPHUAX XHUMHUYECKOW CBSI3U (DIEKTPOCTATHUECKHUE B3aHMMOJCHCTBUS, JTOHOPHO-AaKIIEITOPHEIE,
IpeJICTaBICHUE BOJAOPOAHON cBsA3M B MeToje MO), BIMsHME BOJOPOIAHOM CBSI3M Ha CBOMCTBA
BenlecTB. Merammueckass cBA3b. [loHsATHE O 30HHOM Teopum TBEPAOro Tena. Mertamisl,
MOJYIPOBOJIHUKH, JUAIEKTPUKH. MEXMONIEKYIsIpHbIE B3auMojeicTBus (cunbl  Ban-nep-
Baanbca). ArperaTHble COCTOSHUS BeIlECTBAa: TBEpAOE, XKHJKoe, razoobpasHoe. CBsizp B
KOHJIGHCUPOBaHHBIX (azax. Tumbl B3auMonIeWcTBUS B pacTBopax. Kpucramimueckoe u
amopHoe cocTosiHHe. THUMbl KPUCTAIMUECKUX peleToK, AedekTbl cTpykTyphl. CBoiicTBa
BEILIECTB C MOHHOM, aTOMHOM, MOJIEKYJIIPHON, METAJUTMYECKON pEIETKAMH.

Tema 6. XumMus KOMILUIEKCHBIX (KOOPANHAIMOHHBIX) COeIMHEHHU I

Koopaunanuonnas teopust Bepuepa. OcHOBHbIE OHATHS (KOMILIEKCOOOPa30BaTesb, €ro
CTENEHb OKUCIIEHHS, KOOPINHALMOHHOE YNCIIO; JIUTaH], IEHTaTHOCTD JINTaH/1a), IPEAMET XUMUU
KOOpPJMHAIIMOHHBIX COEIMHEHUH, HOMEHKIaTypa. CHOCOOHOCTh 3JIEMEHTOB IEPUOIUYECKON
CHCTEMBl BBICTYNAaTh B KauyeCTBE KOMIUIEKCOOOpa3oBaTeNeil M JOHOPHBIX AaTOMOB JIUTAHOB.
PaccmoTpeHne XuMu4eckoi CBsSI3U B KOMIUIEKCHBIX COEIMHEHUSX (JIEKTPOCTATUUECKUN MOIXO/,
METO/ BJICHTHBIX CBsized, MeToa MO, OCHOBHBIE MOJ0KEHUS TEOPHH KPUCTAJUIMYECKOTO TOJIS).
[IpuMeHeHrHe TeOopUH KPUCTAIIMYECKOTO Moy Il OOBSCHEHHS W3MEHEHHUS OHHTAJIbIUU
0o0pa3oBaHus B pSAAY OIHOTHITHBIX KOMIIJIEKCOB, JJIsl OOBSCHEHMS IBETHOCTHM W MarHUTHBIX
CBOMCTB KOMILUIEKCOB. Kiacchl KOMIUIEKCHBIX COEIMHEHMI: OJHOAIEPHBIE KOMIUIEKCHI ¢ MOHO-,
NOJHUIEHTATHBIMUA  JIMTAHJAaMH, MHOTOSACPHBIE KOMIUIEKCHI, T-KOMIUIEKCHI, KapOOHWIIBI.
TepMoanHaMuyeckass yCTOMUMBOCTh KOMIUIEKCOB B pacTBOpax. XenatHbil 3¢ dext. Peakuun
3aMelleHusl BO BHYTpeHHEN cdepe KoMIiekcoB. IlpeacraBieHne 0 KUHETHUECKH JTa0MIIBHBIX U
MHEPTHBIX KoMmIuiekcax. 3omepus (reomerpuueckas, ONTHYECKas) KOMIUIEKCHBIX HOHOB,
cBsizeBas uzomepus. DPpdext TpaHcBiusHUSA YepHseBa. M3omMepusi KOMIUIEKCHBIX COEIUHEHUIN
(mo A. A. I'punbepry). Posib KOMIJIEKCHBIX COEAMHEHUN B PAa3BUTHH HAYKH, pOJIb B IPUPOJIE,
TEXHOJIOTMHM, MEIHULVHE, HEOPraHWUYECKOM CHHTE3€. XHUMHsA DJIEMEHTOB IEPUOJUYECKOU
CUCTEMBI.



Tema 7. PacipocTpaHEeHHOCTh XUMHMYECKHUX 3JIeMEHTOB.

Xumusi BOJIOpPOJa U TaJOT€HOB ['€OXMMUs KaK HayKa, OCHOBHBIE MOHATHS T'€OXUMUHU,
CTPOEHHE 3€MHOI0 I1apa. PacnpocTpaHeHHOCTh XMMUYECKUX JIEMEHTOB Ha 3eMJI€ U B KOCMOCE.
CBs13b pacrpoCTPaHEHHOCTH XUMHUYECKHUX 3JIEMEHTOB Ha 3€MJIE CO CTPOEHHUEM aTOMHBIX SAEp U
AJIEKTPOHHBIX 000JI04eK aToMOB, HOHOB. OCHOBHOH 3akOH reoxumuu (3akoH [ompAmmMuaTa),
npasmia Menaeneesa, Oqno-I'apkunca. Xumus Hemetauios. [IpobGiema pa3memnieHus: BOAopoa
B llepuoanueckoil cucreme. PacmpocTpaneHHOCTh BOAOpOJa, (OpPMBI €ro HaXOXKACHUSA B
npupoie. BaneHTHbIE COCTOSHUS BOIOPOAA, U30TOIBI BOJOPO/Ia, 3HAUEHNE U30TOIIOB BOJOpOIa
JUISL SIIEPHON TeXHUKU. MOINeKyJISpHbI BOJOpOI, (U3MYECKHEe W XHUMUYECKHUE CBOMCTBA;
NOJIy4YeHHE BOJOPOa B 1aOOpaTOPHH U MPOMBIIUICHHOCTH; aTOMapHbIi Bogopo. [Ipumenenue
BOJIOPOJIa, POJIb BOJOPOAA B COBPEMEHHOM sHepreTHke. TexHuka 0e30macHOCTH Ipu padore ¢
BoopogoM. CoeMHEHMsI BOJIOPOAA C METAUIaMM M HEMETaJulaMU — TMJIPU/IbI, TUIIBI CBSA3EH B
HUX, TOJy4yeHue, GU3NYECKue U XMMHUYECKHE CBOWCTBA TMIPUIOB, TIPUMEHEHHE. XUMUYECKUE
aKKyMYJISITOpbl Bojopoaa. OOmasi XapaKTepHCTHKa CeMEHCTBa rajoreHoB. PacrpocTtpaHenue
TaJIOTEHOB B TMPHUPOJE, TMOIy4eHHE CBOOOJHBIX TallOTEHOB B MPOMBIIIJICHHOCTH U B
1abopaTopuy, TOKCHUYHOCTb TaJloreHOB. I[IpuMEeHeHHe TrajJloreHOB B IPOMBILIUIEHHOCTH U
TexHuke. CTpoeHHe [BYXaTOMHBIX MOJeKyl ramoreHoB (Meron MO). ®usuueckue u
XUMHUYECKHE  CBONCTBA  MOJEKYJSPHBIX TaJOr€HOB, UX OKUCJIMTEIbHBIE  CBOICTBa,
B3aUMOJICHCTBUE C MeETallaMM MW HeMeTalylaMd. B3aumonelcTBHE Tallor€HOB € BOJOHU
(ruaparanus, oOpa3oBaHue KJIaTpaToB, peakuuu JUCIIPOIIOPLIUOHUPOBAHMUS).
["anoreHoBOOPOIBI, UX (PU3NYECKUE U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTyYeHHsI. XapaKTep
U3MEHEHUsT B  psAdy  TaJOr€HOBOAOPONOB  IIPOYHOCTHM  XUMHUYeCKOM  cBasu  H-T,,
BOCCTAHOBUTEJIBHBIX CBOWCTB. PacTBOpHI TaJIOr€HOBOJOPOJOB B BOJE, H3MEHEHUE CHIIbI
rajoreHoBoopoAHbIX kuciotr B psaxy HF—HI. Kucnorel miaBukoBas u colisiHasA, NMOJIYy4YEHUE
COJIIHOM KHUCJIOTBl B IPOMBIIUIEHHOCTH, CBOWCTBA; NOJIydeHHE XJopuaoB. Kuciaopoansie
COCIMHEHUS TaJOTEHOB — OKCUIBl M KUCIOpojaconepkamue kucinoTel. Oxcunbl xiopa: Cl20,
ClO,, ClO3z, Cly07, ux monyuenue, cBoiictBa. Oxcuapl OpoMa u mojaa. Kuciopoacomepikariie
KHCJIOTHI XJIOpa, Opoma, M0Jla U UX COJIM, COCTaB, CBOMCTBA. XJIOPHOBATUCTAs! KMCIIOTA, €€ COJIH.
XnopucTtasi, XJIOpHOBaTas, XJIOpHas KHUCIOTHl U WX COJH, CIOCOOBI monydeHus. CpaBHEHHE
TEPMHUYECKON  yCTOMYMBOCTH, CHJIBI KHCIOT M  OKHCIUTENbHBIX CBOWCTB B  psay
KHCTIOPOJICOIEPKAIIIUX KUCIOT XJopa. Kucinopoacoaepskarire KUCIOTsl OpoMa, HoJa U UX COJIH,
coctaB, cBoiictBa. [lomydyeHne OpOMHONM KHCIOTBI C HCIIOJIb30BaHMEM (TOPUIIOB KCEHOHA.
HonHble KUCIOTHI, UX TUApPATHBIE (POPMBI, TOMyUYEeHUE KUCIOT U UX coyied. MeXraioreHHble
COEIMHEHUS, TOJIUTaIOr€HU/Ibl, UX MTOJIyYeHHUE U CBOWCTBA, CTPYKTYpa.

Tema 8. Xummust kucjaopoaa, cepbl M 3JIeMEHTOB NMOATPYIIbI ceJleHa

OOmiass xapakTepucTHKa TIJIaBHOW NOArpynmsl Iectod rpynnsl. Kucmopog u ero
coenuHeHus. CTpoeHue MoJeKyJibl Kucinopoaa ¢ nosunun Merona MO. Ilonyuenue kucnopoaa B
1ab0opaTopuy U MPOMBIIIJIEHHOCTH, KUIAKUN Kuciopoa. Pu3ndyeckue U XUMHUYECKUE CBOMCTBA
MOJIEKYJIIPHOTO KHCIIOpOJa, €ro MpuMeHeHue. BakHeline OKCUIbl METaUIOB U HEMETAIIOB,
KJIACChl OKCHJIOB, THUIBl XUMHUYECKOW CBS3M B HUX, (U3NUECKHE M XHMHUYECKHE CBOMCTBA
oKcuoB. Bosa kak BakHeiIee coeMHEHUE KUCIOpOaa, Poib BOAbl B Ouochepe u reocdepe.
[Tomyyenue, cTpoeHHE MOJEKYJIbl BOAbl. DU3NUECKHE M XUMHYECKHE CBOWCTBA OOBIYHOW W
TSOKETOM  BOJBI.  AccoulManMsi MOJEKYJ BOJBI, paauoiiu3, TEpMUUYECKas JIUCCOLMALIUS.
[lepokcuapl 1 HAAMEPOKCUABI, X MOJyuyeHHUE, CBOMCTBa U mpumeHeHue. [lepokcua Bogopona,
CTPOEHHE, TEPMHUECKas yCTOMYMBOCTh, AMCCOLMALMS B BOJHOM pPAacTBOPE, OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA MEPOKCUA BOJIOPOIA B KUCION M IIENOYHOM cpenax. [lonmyuenue
U INPUMEHEHHME INEPOKCHAA BOJOPOAA B TEXHHMKE, MeAuuMHe. [lepokcuuabl, HaANEepOKCHIbI
METAJJIOB, X TpuMeHeHue. O30H, €ro CBOMCTBa, CTpoeHue, moiiyueHue. lIpumenenue nms
030HUPOBAHMS BOJBI U BO3AYyXa, IPUMEHEHHE B KQU€CTBE OKHUCIUTENS B cuHTE3e. O30HUIbI, UX
MOJly4YeHUe, CBOMCTBA U NpuMeHeHue. PopMbl HAXOXAECHUS B MPUPOJE CEpbl, MOIYYEHHUE U
npuMeHenue cepbl. Cepa: autoTpomHble MOAU(UKAIINY, TUarpaMMa COCTOSHUS, COCTUHEHUS C
MeTaJlJlaMi M HeMeTalslaMu  (TaJlOreHH[Ibl, THAPUABI, OKCHUIbL, Cyinbhuasl). Tuonwmi-,



CyNbQypUITAIOTeHUABI, moiydenue, cBorcTtBa. Oxcuabl cepbi(IV, VI), ux crtpoenue,
duznyeckue U XxuMudeckue cpoiictea. CepoBoopo, CyIb(haHbl; KUCIOTHO-OCHOBHBIC CBOHCTB
BOJIHBIX PAacCTBOPOB BOJOPOAHBIX COCAMHEHUN Cepbl; CYNb(UIIBI, MONUCYIb(UIIBI, TOTyYeHUE U
cBoiictBa. Kucnopoacoaepxamue KUCIOTBI M HUX coiad. OJHOSAEPHBIE KHUCIOTHI CEPBI:
Cynb(OKCUIIOBAsT KUCIIOTA; CEpHUCTAsl KUCJIOTa, CTPOCHUE, MoJyueHue, cBoicTBa. CyiabGuTh 1
TUAPOCYIbPUTHI, HMX TEPMHYECKass yCTOWYMBOCTh, OKHCIUTEILHO-BOCCTAHOBUTEILHBIC
CBOMCTBA, TMAPOJU3 B BOAHBIX pacTBopax. CeMEHCTBO CEpPHOM KHCIIOTBI: KHUCIOTBI CEpHasd,
THOCEpHAsi, HaJICepHAsT W UX coii; (TopCylb(OHOBAs, HUTPO3HWICEpHAs KHUCIOTHL. CepHas
KHCJIOTA KaK OJHA U3 BAXKHEWIIMX MUHEPAIbHBIX KUCIOT, €¢ IpuMeHeHue. CBoicTBa CEepHOMU
KHUCIIOTHI, KOHTAaKTHBIM W HUTPO3HBIM MPOMBIIIJICHHBIE METOIbl MOJNyYeHUs, CyibpaTbl U
ruapocyibpaTsl METaIOB, BIUSHUE MPHUPOJAbI KAaTHOHA HA TEPMUYECKYI0 YCTOWYMBOCTH
cynedaroB. Kuciora tnocepnas, Tuocynbdarel. [lonydenue, cTpoeHre U CBOMCTBa THOCYIb(haTa
HaTpus. MHOrosiiepHble KUCIOTHI CEPBl CO CBI3SIMHM KOCIOPOA—Cepa: MUPOCEpHasi, TPUCEpHas,
HaJICEpHAsi; CO CBS3SIMU cepa—cepa: TUIPOCEPHUCTAs, MUPOCEPHUCTAs,, JIUTHUOHOBAS,
MOJIMTHOHOBBIE KHUCJIOThl DJIEMEHTBl MOJrPYIIIBI CEJIEHA, HAXO0XKJICHHE B MIPHUPOAE, METOMbI
MOJIyYEHUSI TPOCTHIX BEIECTB. ATpEeraTHOE COCTOSIHUE, CTPOEHUE, CBOMCTBA MPOCTHIX BEIIECTB.
Bonoponneie coenuHeHus, ceneHubl, Temrypuabl. Oxcunpl 902, 303 ceneHa u Temiypa.
CpaBHEHHE KHCIOTHOOCHOBHBIX M OKHCIUTEIHbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHJIOB,
TUAPOKCUIOB YETBIPEX- U IIECTUBAICHTHBIX Cepbl, celeHa U Teiurypa. ConM XalbKOI€HOB B
crenieHu okucieHus +4, +6. [lononuil — paguoakTUBHBIA 31eMeHT. [IposiBieHHe BTOPUYHOMN
MEPUOJIUYHOCTH B CBOMCTBAaX KHUCJIOPOJHBIX COEIMHEHUH 3JIEMEHTOB TIJIaBHON MOATrPYIIIbI
IECTOM TPYIIIbL.

Tema 9. Xummus azora, pocdopa

OOmiasi  XapakTepuCTUKA XMMHMHU  JJIEMEHTOB  MOATPYNIBl  Mblmbsika  OOmias
XapaKTEPUCTUKA JIEMEHTOB TJIABHOW MOJTPYIIIBI MSATON TPYHIbl. XUMHS XapaKTePUCTUUECKUX
9JIEeMEHTOB — a3oTa, ¢ocdopa. PacmpocTpaHeHHOCTh W HaxOXACHHE a30Ta B MPHUPOJE,
MOJIydeHUE a30Ta B JTAOOpATOPUM U TPOMBIIUICHHOCTH, MPUMEHEHHE MOJEKYJISIPHOTO a30Ta,
npobiieMa CBsI3bIBaHUS aTMochepHOro aszoTa (pojb HUTPOTEHWIBHBIX — KOMIUIEKCOB).
®dusnyeckue M XUMHUUYECKHE CBOMCTBA MOJEKYJSIpHOro a3oTa. CTpoeHHWe MOJIEKYJIBI a30Ta B
metogax MO wum BC. Tanoremumpl aszora, ux cBoWcTBa. VIOHHBIE, KOBaJICHTHLIC,
METaJUIONOA00HbBIE HUTPUIBI: TIOJyYeHHE, CBOMCTBAa. BomopoaHbie coeuHeHns a30Ta: aMMHaK,
TUAPA3UH, TUIPOKCUIAMHUH, a30TUCTOBOJOPOAHAS KUCIOTa U UX cojid. CpaBHEHHE OCHOBHBIX U
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX CBOWCTB B PSTy BOJOPOJHBIX COCIUHEHHMM a30Ta. AMMHAK:
CTpoeHHe, (Qu3MYecKue ¢ XHUMHUYECKHE CBOICTBa, TMOJy4YeHHE B J1a0OpaTOpuu U
MPOMBIIIUICHHOCTH;, THAPOKCHUJT aMMOHHS, COJM aMMOHHUSA, WX TIOJyYeHHE U CBOMCTBA.
[Ipumenenue ammuaka u cosieid amMmmonwus. I[lomyueHue, cBoWCTBa M NMPUMEHEHUE THUJIpa3UHA,
TUAPOKCIIIaMUHA U UX cojied. [Tomyuenue u cBoMCTBa a30THCTOBOAOPOIHON KUCIIOTHI U a3HJI0B.
Kucnoponueie coenuHenus: azora. CTpoeHHeE, MOJy4YEHHE U 3aKOHOMEPHOCTH B HU3MEHEHUU
cBoiictB okcuyioB azota: N2O, NO, N203, NO2, N2Os, N2Os. AHMOHHBIC B KaTHOHHBIE (HOPMBI
okcunoB azota(lll, V). Ctpoenus u cBONCTBAa a30TUCTON KUCIOTHI, MOJYyYE€HUE, KUCIOTHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE  CBOWCTBA, HHUTPUTHL. A30THas KHUCIOTa: CTPOEHHUE
MOJIEKYJbI, (U3MYecKkrne ¥ XUMHUYECKHE CBOWCTBA, TMONYYEHHE B IMPOMBIILICHHOCTH.
3aBUCHMOCTh COCTaBa TMPOAYKTOB BOCCTAHOBIICGHHUSI Aa30THOM KHCJIOTHI METa/lIaMH OT
KOHIIGHTpPAllMM KHUCIOThl M MpUpOAbl MeTamia. HutpaTel, monayuyeHue, CBOMCTBA, UX pOJb B
TeXHUKe. TepMUYecKoe pa3joKeHHE HHUTPATOB aMMOHHUS W METAIOB. DOpMBI HaXOXKICHUS
docthopa B mpupoxme. AmnorponHsie Moaupukamun Qocdopa. IlomyueHune um mpuMeHEeHUE
KpacHoro u 6emoro ¢ocdopa B mpomeiuieHHOCTH. CTpoeHue O6enoro u KpacHoro ¢ocdopa,
dbuznyeckue U XUMHYECKHE CBOMcTBa. B3aumonelictBue docdopa ¢ MeTauiaMu U HeMeTaIaMu.
Bonoponusie coemunenus (ocdopa. I[lomyuenus m cBoiictBa (ocduna, comu dochonus.
Oxcuner gochopa(lll, V): monyueHnue, ctpoeHre MOJEKyJ, cBoiicTBa. Kucmopomacoaepxkaiue
KHUCJIOTHI pocdopa. OmHosaepHbIe KUCIOTH hochopa u ux conu: hochopHOBaTHCTAS KUCITOTA U
runopochuter; (ocdopucras kucmora u  docdurer; ¢ochopuas kuciora u  docdarsr;



MoJIydeHue, CTPOCHHUE, CBOMCTBa. MHOTrOsIepHbIe KUCIOTH (ocdopa co cBsazsimu —P-O—P—:
nonumeradocopHbie KUCIOTH (AM-, TpH-, TrekcameradochopHble KHUCIOTHI, JHHEHHBIE WU
nukimyeckue), noauMeradocdarer; nomudochopusie kucaoTel (auopTodocdopHas KuciaoTa),
nonudocdatsl; HagpochopHas kuciora, nepdocdarsl. MHOrOsAEpHBIE KUCIOTH (hochopa co
cem3simu —P-P—: ¢docdopuoBatas kucnora, runodocdarsl. CpaBHEHHE KHUCIOTHBIX,
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB 51 TEPMHUYECKON YCTOMYMBOCTH
kuciopoacoaepxkamux kuciaotr dochopa(l, III, V). docdopHbie yaoOpeHUs U MOIOIIHE
cpeactBa Ha ocHOBe (ocharoB. CpaBHUTENbHAsT XapaKTEPUCTUKA COCTUHEHUN 3JIEMEHTOB
MOArPYNIIBl MBIIIbsKa. MuHEpaabl MbIIbsiKa (peajnbrap, aypUnUrMeHT), CypbMbl (CypbMSHBIN
Oneck), BUCMyTa (BUCMYTOBBIN Oneck). [lomyueHne mpocThIX BEMIECTB M3 MPUPOIHOTO CHIPHSI.
®dusnyeckue U XMMHYECKHE CBOWCTBA, NPUMEHEHUE MbIIIbsKA, CypbMbl, BUCMyTa. CIuiaBbl
CYpbMBbI U BUCMYyTa. Bogopo/iHbIE COEMHEHMS JIEMEHTOB MOATPYIIIbI MBIIIbSAKA: MOJyYEHUE,
CTPOEHHUE, CBOWCTBA. APCEHH/Ibl, aHTUMOHUIbI, BUCMYTH /b, [IOIyYEHUE, CBOMCTBA. ['anoreHuasl
anemenToB(1Il, V) moarpynmnsl Mellbsika, noixydeHue, ruapoins. CoequHEHNE TPEXBAJIEHTHBIX
9JIEMEHTOB TOJTPYMIbl MBIIIBAKA: OKCHUIbI, THAPOKCHIABI, OKCOCONH; CYIb(UIbI U THOCOJU.
[TposiBnenne amMQpOTEPHBIX CBONCTB COCIWHEHUSMHU MBIIIbSIKA. BaxXHeWIIne CcoeIuHEHUS
BucmyTa(lll). CoenuHeHUs MATUBAJEHTHBIX JJEMEHTOB MOJATPYMIbl MBIIIbSIKA: OKCHJBI,
MBILIBSKOBAs U CypbMsiHasl KMCIIOTbI, apCEHAThl U AHTHMOHAThl; BUCMYTAaThl, UX MOJIYYEHHE U
CBOIicTBa Kak cuibHeHmux okucinutenei. Cynbdunpl u THOconu Mbimbsika(V) u cypbMbIi(V).
Cocrosinue cypbmbl(V) B BOAHBIX pacTBOpax. CormocTaBieHUE COCTaBa, CTPOCHUS, KUCIOTHO-
OCHOBHBIX U  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB  OJHOTUIIHBIX  COEAUHEHUH
anemenToB(V, III) moarpymnmel Mblbska (IPOCTHIX BELIECTB, TUAPUIOB, FAJIOIN€HHUI0B, OKCHIOB,
KHCIIOPOJICO/IEPIKAIIUX KUCIIOT).

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

OO0mas xapakTepHUCTUKa TJIABHON MOATPYIIBI Y€TBEPTOM TPYIIIBI, IEPEX0]] B TPYIIE OT
HEMETAJUIMYECKUX (yIJepoJ, KpEeMHHUH) K METAJUIMYECKUM CBOMCcTBaM (repMaHuii, OJOBO,
cBUHell). XMMHUS XapaKTePUCTHUECKUX IEMEHTOB — yrieposa u KpeMHUs. PopMbl HAXOXKACHUS
yIaepoaa B MpUPOJIE, CIOCOOHOCTh yriiepoia 00pa3oBbiBaTh cBsi3u C—C pa3nuyHON KPaTHOCTH,
MHOrooOpas3ue OpraHM4eCKMX M HEOPraHWYEeCKUX COeIMHEHHMH yriepoja. AJIOTpOnUYecKue
dopMmbl yraepoas! (rpadur, anmmas, kapOuH, (QymnepeHsl, rpadeH): MOIydeHHE, CTPYKTYpa,
CBOWCTBa, NMpPUMEHEHUE. AKTUBHPOBAaHHBIA Yyrojb Kak ancopOeHT. CoenumHeHHs yriepojaa ¢
MeTaJlJlaMi U HeMeTayliamu. BaxHeiue kapOuapl, uX kinaccudukanus Mo TUIY XUMHUYECKON
CBSI3U, IMpHMEHEHHE KapOHJ0B B TEXHUKE W XUMHMUYECKOW IPOMBINUIEHHOCTH B KayecTBe
TYTOIUIaBKUX, BBICOKOTBEPJBIX MaTepUaIOB. [ aloreHujpl yriepojaa: YeTbIPEXXJIOPUCTHIN
yriaepoJ, xJopogopm, GTOPIPOU3BOJHBIE YIIIEpOia U UX MPUMEHEHHe. MeTalaoopraHndeckue
coenuHeHUs1 yriepoaa. Kucinopomueie coegumHeHus yriaepona: okcup yriepona(ll), crpoenue
monekyibl (Meroasl MO u BC), nonyuenue, xumuueckue cBoiictBa. KapOoHMIIBI EpexoaHbIX
AJIEMEHTOB, MOJIy4YeHHE CTpoeHue, cBoiicTBa. Ilpumenenue okcuaa yraepoaa(ll) B xumuueckoi
OPOMBIIIJICHHOCTH M B KadecTBe TorumBa. Okcup yriepoaa(IV), momydyeHue, cTpoeHue
MOJIEKYJIbl, GU3NYECKHE U XMMHYECKHE CBOMCTBA, MpuMeHeHne. CeMelCcTBO yroiabHOW KUCIOTHI:
yrojipHas, KapOaMMHOBas KHUCJIOTHI, KapOamHJ, THOYrojbHas M HaayrojbHas KHUCIOTBHI.
VYronbHas KWCIOTa, €€ CTpOeHHEe W cBoicTBa. KapOoHaThl, THApOKapOOHATHI, WX THIPOJIU3,
TepMUYecKas ycToMuuBocTh. [lonydyenue coapl (aMMUauHBINA U CyJIb(GaTHBIM METO/IbI) U MOTAIlIA.
[Tomyyenue w mupumeHeHue kapOamuaa (MoueBuHBI). CoOeIMHEHHS CEMENHCTBA CHHHIIBHOW
KHUCIIOTBHI: AWIMAH, LIUAHUCTBIA BOAOPOJ, IMaHAMMJI, LIUAHAT BOJOPOAA, POJAHUCTBIA BOJOPOL.
CuHuIIbHAs KUCJIOTa, MPOCThIE U KOMIUIEKCHbIE LHaHUAbl. llnaHamuapl IIENOYHBIX U
IIEJIOYHO3EMENBHBIX 3JIEMEHTOB. POIaHMCTOBOAOpOIHAs KucIOoTa M €€ coiau. KpemHui.
OcHOBHBIE KpEeMHHUHCOAEpKAIME MUHEpaJbl: KBapll, CUJIMKATbI, AJIIOMOCUIMKATHI (IOJEBOM
HINaT, cioja, acoect, kaonuH). [lonydyeHne KpeMHMs, KpUCTAIUIMUECKasi CTPYKTypa KpEeMHUS,
¢duznyecKkue U XMMHUYECKHE CBOMCTBA, KPEMHHUH KakK MOJyHpoBOAHUK. COeTUHEHHUS KPEMHHUS C
METaJUlaMHd U HEMETaJUIaMHU: CWIMLHUIBIL, UX KIacCU(pHUKAIMSA MO TUIy XUMHUYECKOH CBS3H,
IPUMEHEHUE; TaJOreHH]Ibl, TeKkcapTopoKkpeMHueBasi KHUClIoTa, ee conu. Kapbun kpemHus U



Marepuasibl Ha ero ocHoBe. CujaHbl, MOJIyde€HHE, CBOWCTBA, NpUMeHeHue. KuciopoaHsbie
coeMHeHus1 KpeMHus: okcuJ KpeMHuA(IV), ero momumopdHble MOIUPHUKAIMH; KPEMHHUEBBIC
KHUCJIOTHI, 30JIb U T€Jb KPEMHHEBOW KHCIIOTHI, CUIIMKATBI, UX TUIPOJIU3, IPUPOJHBIE CUIHKATHI.
OcHOBHBIE THUIBI CTPYKTYp CHUJIMKATOB: OCTPOBHBIC, IIEMHbIE, CIOUCTHIE, TPEXMEPHBIE.
HckyccTBeHHBIE CHJIMKATBl: CTEKJA, CHUTAUIbl, LIEMEHThI, MPUHIMIBI TPOMBIIIIEHHOTO
IIOJIyY€HUs CTeKIa U 1eMeHTa. CpaBHEHUE CBOWCTB KHCIOPOAHBIX COEIMHEHUN U rajloreHHu10B
yriaepoaa U KpeMHus. BaxHeillve KpeMHUHOPraHUYECKUE COCIMHEHUS: CUIIOKCaH, CHIIMKOHBI,
UX NpuMeHeHHne B TexHuke. OOmas XapakTepUCTHKA TJABHOW MOATPYHIBI TPETbEH TPYIIIBI
NepUOANYECKOl cucTeMbl. MuHepanbl 0opa, MoTy4eHne U CBOMCTBa Oopa, MoauduKanuu 0opa,
ero ¢u3nyeckue M XUMHYECKHE CBOMCTBA, HCIOJIb30BaHHME Oopa B SJCPHOM DHEpreTHKE.
Coenunenus 0opa ¢ MeTaJlJIaMH ¥ HEMeTaJulaMu: KapOuj 6opa, HUTpuUL 6opa — rekcaroHaabHbIN
U KyOwdeckuii, Oopumbl MeTayuioB. [amoreHuapl Oopa, TMOJyYEeHHUE, CBOMCTBA;
terpadropobopHas kuciora, ee conu. bopason kak ananor 6ensona. Ilomyuenue, crpoenue,
CBOWiCcTBAa JaMOOpaHa, pPAacCCMOTPEHHWE XHUMHYECKOM CBs3M B naubopane B Meroge MO
(TpeXLeHTPOBBIE JIBYXAJEKTPOHHBIE cCBsizu). [uapumoboparsl MeramuioB. Kucnopoansie
coearHeHus1 6opa: oKcHu 60pa, OOPHBIE KHCIOTHI, X COJIH, TOJUO0PATHI, TIOIYYECHUE, CTPOCHHE,
ruaponus. Ddupel 6opHON KucnotThl. [Ipumenenue Oypbl. JlnaroHanabHOE CXOJICTBO CBOWCTB
coeauHeHui Oopa m kpemHus. OOmIas XapakTepUCTHKA TJIABHOW TOATPYNIBI 8-0 TpyIIIbL.
Haxoxnenve uHepTHBIX ra3oB B mpupoje. CrnocoObl MOMy4eHHE M CBOWCTBA OJIArOPOIHBIX
ra3oB, 3aKOHOMEPHOCTHM B HM3MEHEHUM HUX (U3MUECKMX M XUMHUYECKUX CBOMCTB. KinarpaTsl
Oomaroponueix razoB. Coenunenusi kcenoHa(Il, IV, VI, VII): ¢ropunsl, oxcumsl,
KHCIIOPOJICO/ICPKAIIE KUCTIOTHI U UX COJU. XUMHUYECKasi CBsA3b BO (hropumax kceHoHa (XeFo,
XeFs4, XeFs) B pamkax Teopurt MO (TpeX1eHTpOBasi YETHIPEXIICKTPOHHAS CBS3b B COCIMHECHHSIX
UHEPTHBIX Ta30B). OKUCIUTENBHBIE CBOMCTBA (TOPUAHBIX W KHUCIOPOIHBIX COCIMHEHUIN
kceHoHa. [Ipumenenuwe Omaropoanbix ra3oB. OOmas XapakTepUCTHKa P—3JIEMEHTOB
(HemeTaioB).

Tema 11. O0mme cBOMCTBa METALIOB

XuMHus s- U p-MeTaioB MeTajuibl, pacpoCTpaHEeHHE B IPUPOJIE, METO/IbI ITOJIYUEHUS U3
MPUPOJIHBIX COSANHEHU, OYHCTKA, (U3NUYECKUE U XUMUYECKHEe cBoMCTBA. CIIaBhl, OMyUeHUE,
HNOHATHE O PU3NKO-XMMHUYECKOM aHalIM3e, AuarpaMmbl MIaBKOCTH. CIsiaBbl HA OCHOBE TBEPJIBIX
pacTBOPOB 3aMeIIEHUs] U BHEAPEHHS, IBTEKTUK, HHTEpMETATUAOB. [[puMeHeHne MeTamioB u
CILIaBOB.

IIles04HBbIe W HIETOYHO3EMeNbHbIE MeTaJUIbl, MX coenumHeHus. Haxoxnenue B
PUPOJIE LIETOYHBIX AJIEMEHTOB, Ba)KHEWILIME MHUHEpalbl, MOJIYyYEHHE M CBOMCTBA IIETOYHBIX
MeTaloB. V3MeHeHne XUMHUECKON aKTUBHOCTH IIEIOYHBIX METAIIOB B PSAY JIUTUH-TIE3UN TIO
OTHOLIEHHE K BOJE, KHUCIOpOoAy, a3oTy. CoenMHEHHs IIEIOYHBIX JIIEMEHTOB: OKCHUJBI,
MEPOKCUIIBI, CYMEPOKCHUBI, O30HUIbI, HUTPHUABI, THUIPHUABI; THAPOKCUABI, UX TMOJyYEHUE,
CTpOEHHE, CBOICTBa, NIPUMEHEHHE; COJM IIEJIOYHBIX METAJUIOB (HUTPAThl, CyJIb(daTsl,
TaJIOTEHN/Ibl), KOMIUIEKCHBIE COEIMHEHUs. lI3MeHeHue cuiabpl OCHOBaHUN B  pPacTBOPE,
TEPMHUECKON YCTOWYMBOCTH KapOOHATOB, HUTPATOB, CYJIb(})ATOB B PSAAY IIETOYHBIX 3JIEMEHTOB.
OcoOeHHOCTH XWUMHUHM JHUTHA. bBHojoruyeckas poib COEJMHEHUH IIETOYHBIX 3JIEMEHTOB,
MPUMEHEHHE WX B MPOMBIIIJICHHOCTH, KajuitHble ynoopenus. lllenounozemenbHble METaIbl U
ux coenuHeHusi. CpaBHUTENbHAS XapaKTEPUCTHKA CBONCTB IIEJI0YHO3EMENbHBIX METAIIIIOB U UX
coenuHenuil. [lonydyenue, cBoiicTBa Metamnyeckoro Oepuius. OKCUa, TUIPOKCHU]T OepuLus,
ux amdotepHocTh. CpelHHE W OCHOBHBIE CONM OepwuIvs, OKCOOEpWIaThl, UX THUIPOIIU3;
KOMIUIEKCHbIE coiu Oepwunus. [amoreHuasl Oepusuivs, MOJydYeHUE, CTPOEHHE, CBOWCTBA.
TokcMYHOCTh OepuiuIUs W ero coenuHeHWd. MuHepalbl MarHus, TOJNyYe€HHUE MarHus H3
MUHEPAJIBHOTO CHIPbs, PU3NYECKUE U XMMHUYECKHUE CBOWCTBA METAJUTMUECKOro Maruus. CruiaBbl
MarHusi, UX 3Ha4YeHHe IJIs1 COBpeMEHHOW TeXHUKU. OKCUJ U THAPOKCHUI MarHus, COJH, TUAPOIIN3
coneil MarHus. ['asoreHujpl, MoyiydeHue OE€3BOAHBIX TaJOreHHMJIOB MarHus, MarHe3ualbHbIN
IIEMEHT. J[naronaabHOE CXOJCTBO CBOWCTB COSAMHEHUI MarHUs U JIMTHS. DJIEMEHTHI O PYIIIBI
Kablus. MuHepanbl Kajablidsg (WM3BECTHSAK, MEJI, MpaMop, THIIC), CTPOHIHs (IIEJIeCTHH,



CTPOHIIMAHUT), Oapus (TSKENBIA IIMAT, BUTEPUT), TOJYYCHHE METAUIOB, WX (U3UYECKUE U
XUMUYECKHE CBOMCTBA. ['MApHUABI 3JE€MEHTOB MOATPYIIbl KaJbIMs, IOJy4YEeHUE, CBOWCTBA,
npuMmenenne. OKCUAbI U THAPOKCHUBI (TallleHass ¥ HeralleHasi U3BeCTh), FaJloreHuIbl, HUTPATHI,
MaJIOpaCTBOPUMBIE Cylb(aTel, KApOOHATHI, OKCANAThl. 3AKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
COCIMHEHUH IEeJI0YHO3EMENbHBIX AJIEMEHTOB: KUCIOTHO-OCHOBHBIX, KOMILJIEKCOOOPa3yIOIInX,
pPacTBOPUMOCTH, DHEPrUU THUAPATALMM HOHOB, TEPMHUUYECKOW YCTOMYMBOCTH KapOOHATOB,
cynb(haToB, HUTPATOB B pALy KailblUui—Oapuil. XKecTkocTh BOoAbl (BpeMeHHas, MMOCTOSHHAas),
METOAbl €€ YCTpaHeHHA. TOKCMYHOCTh COCAMHEHWH Oapusi, OMACHOCTh PaATMOAKTHBHOTO
3apakeHus ctpoHiueM. Paguii, otkpeitue paaus M. Ckinonosckoi-Kropu. Beigenenue paaus u3
PYZ, IPOAYKTHI PaIUOAKTUBHOTO pacnaaa paaus. O0mas xapakTepUCTHKa S-METaJIJIOB.

AJIIOMMHHUIA, 3JIeMeHTHl NOATPYNNbI rajuiusi. MuHepaibl aJlOMUHUS, NepepaboTka
O6okcuta. [lomyyeHne MeTaNIMYECKOTO AaMOMUHHS, (U3NYECKHME U XUMHUYECKHE CBOICTBa
amromMunans. CruiaBel  amoMmuHus, ux npuMmeHenune. Oxcupn amomuHusa(Ill) w ruapoxcun
QIIOMHUHMS, IIPOLIECCHl €ro OJsUuMu M OoKcoysuuu. llomyueHue amOMHUHATOB METOAOM
TBepAO(ha3HOro cuHTe3a, ux cBoiicTBa. ['amorenuanl amromMuHusa. Colld adlOMUHUA, THAPOIU3
CoJIel aJIOMUHUS U AIIOMHHATOB; MIOJYyYEHUE U CTPOECHUE OE3BOJIHBIX raJOr€HHJI0B aJTIOMUHUS.
KoMmiuiekcHble coeMHEeHuss U JIBOMHBIE COJIM aJOMHUHMS. J[MaroHanabHOE CXOJICTBO CBOMCTB
coeMHeHUN Oepwuss u  amomuHus. [Ipumenenune coenuHenuit amomunug. OOmas
XapaKTEPUCTUKA 3JIEMEHTOB MOArpynnbl ramwind. M3BiedeHue raius, UHAUS, TAUIUS U3
OTXOJIOB TPOM3BOJICTBA QAIIOMHHHS W IIBETHBIX METAUIOB;, IMOJNlydeHUEe, (QHU3UYecKne u
XUMUYECKHE CBOWMCTBA METaUIOB, npuMeHeHue. llomydyeHuss coenuHeHMl OJHO- U
TPEXBAJCHTHBIX 3JIEMEHTOB TMOATPYIIBI Taumas. AMQOTEpHBId XapakTep OKCHIOB U
TUAPOKCUIOB TPEXBAJICHTHBIX TaJUIMsl, UHAUA, TAJIUSA, UX COJM U KOMIUJIEKCHBIE COCIUHEHUS.
["asorennpl TpeXBaJECHTHBIX JIEMEHTOB. [IpuMeHeHne COeTMHEHUN TaJUIus, UHIIUS, TaUTUsS B
MONyNPOBOIHUKOBOM TexHuke. Coeannenus Tamwusi(l), CXOACTBO MX C COEAMHEHUSAMU PyOUIUs
u cepeOpa. TOKCHYHOCTD COCMHEHUH TaJTHUSI.

DJjieMeHTHI MOArpynnsl repmanus. OOmas xapakTepUCTHKA SJIEMEHTOB MOJATPYIMIIBI
repManus. PacnpocTpaHeHHOCTh repMaHusl (pPacCEesiHHBIN AJIEMEHT), 0JI0Ba, CBUHIA B MPUPOJIE,
MUHEpaIbl ojioBa U cBUHIA. [lonydyeHne repmaHusi, O4MCTKA, €ro (PU3NYECKUEe U XUMUYECKUE
CBOIICTBa, MPUMEHEHHUE B MOJYNPOBOJHUKOBON TexHHUKE. [lomyueHne Meramsindeckoro 0JoBa,
CBUHIIA, UX paduHUpOBaHUE; (PU3NYECKHUE U XMMUYECKUE CBOMCTBAa MeTauioB. [IpumeHeHHe
METaJUIOB, WX CIUIaBOB. XapaKTePUCTUKA COCIUHEHUM YETHIPEXBAJICHTHBIX SJIEMEHTOB
MOATPYNIBl T€PMaHUS: AUOKCHUIBI, TUIPOKCUIBI, COJH, TaJIOTeHHUIbI, CyiabGuabl. JIMokcunu
repMaHusi, FTepMaHUEBbIE KUCIOTHI, TepMaHaThl. [ MAPUIIBI 1 METAITIOOPTAHNYECKUE COSTUHEHUS
repmanusA(IV). OnoBsiHHBIE KHCIOTHI, CTaHHAThl, THUOCTAHHATHI; JHOKCHUJ CBHHIIA, €rO
OKHUCJIUTEIbHBbIE CBOWCTBA, IUTIOMOAThl. l3MeHEeHHe KHCIIOTHO-OCHOBHBIX, OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX, KOMIIEKCOOOPA3YIOIIUX CBOMCTB YETHIPEXBAICHTHBIX 3JIEMEHTOB I10 PSAY
repmanuii—cBuHel. CoeTMHEHUsI JBYXBAJICHTHBIX JIEMEHTOB: X IMOJyYEHHUE, COCTaB, CTPOCHHE,
cBoiicTBa. OKCUABI, THAPOKCUABI, TaoreHu b1, okcoconu onoBa(ll) u ceunna(ll). PactBoprumeie
u HepactBopuMble conu cBuHIA(Il). BoccranoButenbHble cBoiicTBa coenunHeHuit onosa(ll).
[IpuMeHeHre coeAMHEHUH 0JI0BA U CBUHIIA: CEHCOPHBIE MAaTE€pPHaIIbl, CBUHIIOBBIE AaKKYMYJITOPBI.
TokCHYHOCTH CBMHIA M €ro coeauHeHud. CpaBHUTEIbHAS XAPAKTEPHUCTHKA COCIUHEHUN
YeThIPEX- U JBYXBAJICHTHBIX 3JIEMEHTOB MOATPYIIIBI FT€PMaHUSI.

Tema 12. O0mas xapakrepuctuka d-meramioB. CoeauHeHusi 3jemeHToB I-IV
MO0OYHBIX NOATPYIN NEPHOANYECKON CHCTEMBI

OO0rias xapakTeprcTHKa 0-32JIeMEHTOB.

DJieMeHTHI MoArpynnbl Meau. CpaBHUTENTbHAS XapaKTEPUCTUKA MEIIU, cepedpa, 30J10Ta;
pacrnpocTpaHeHue B IpHpoje, mnonydeHue. [lepepaboTka NpPUPOTHBIX COETUHEHUN MeEaH,
cepeOpa, u3BIeUeHUE cepedpa U3 0TXOA0B MepepaboTKu monuMeTamindeckux pya. [lomydenue,
adpdunax 3o010Ta. PU3nNYecKue U XUMHUYECKHE CBOMCTBAa Menu, cepeOpa, 30J10Ta, IPUMEHEHUE
METAIIJIOB U WX CIUIABOB, MOHATHE 0 mpobe meramna. Coequnenus meau(ll): oxcua, ruapokcun,
COJIH, TIOJTyY€HHE, CBOMCTBA, THAPOIN3 coiel. Baxxuelimue kommiekcHbie coequHeHus meau(1l),



WX cocTaB, cTpoeHHe W ycroiumBocTh. Menb(Il) kak BakHelmmii Omometamn. CoeauHEHUS
menu(l): oxcua, TUAPOKCHA, MOJy4YEHHE, CBOWCTBA; MPUHLUN MoxydeHus conedt meau(l),
nmucnponopiuonupoanue menu(l). Coenqunenus meau (I1I): Kynpatsl, mepuonaThl U TEILTypaTh
meau(Ill), mnomyuenume, cBoiicTBa. IlpumeHeHue coenuHeHudt Meau, cepeOpa, 30J0Ta.
Coenunenus cepebpa(l): oxcua, TUAPOKCHI, PACTBOPUMBIE U HEPACTBOPUMBIE COJIH.
["anoreHuaHble, aMMHAYHbIE B THOCYJb(aTHBIE KOMIUIEKCH cepedpa(l): momydenue, crpoeHue,
YCTOWYMBOCTb, CBOMCTBA, MPUMEHEHHE UX B mpolieccax ¢ororpadupoBanus u cepedpenus. Co
enunenust cepebpa(ll) m (II). Oxcug 3omota(Ill), ero ruapartel, ayparel. KomruiekcHbie
coemuaeHust 3osota(lll), mx cocraB, cTpoeHue, CBOWCTBA. TeTpaxiIOPO30JO0TOBOIOPOIHAS
KHCJIOTa, €€ COJIM, MoJIy4eHHe, cBoiicTBa. COEIMHEHUS! OJJHOBAJIEHTHOI'O 30JI0Ta, KOMIUIEKCHBIE
COEJIMHEHUS, TOJTyUYeHHE, CBOICTBA.

DJieMeHTbl MOArpynnbl nuHKa. CpaBHUTENbHAs  XapaKTEpUCTUKA  AJIEMEHTOB
MNOJATPYNIbl IMHKA, OCOOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX O0OJIOUEK aTOMOB IIMHKA, KaaMus,
pTyTH. MuHepansl IIMHKA, KaaMus, pTyTd. [lomyuenue, ¢pusnueckue U XUMHUYECKHE CBOMCTBA
MeTtayyioB. llpuMeHneHue UWHKA, KaaMus, PTYTHU U HMX CIUIaBOB, amanbrambl. [lomydyenue u
CBOICTBAa OKCHJ/IOB, THAPOKCUIOB, COJIEM D3JIE€MEHTOB MOArPYNNbl LHWHKA; KOMIUIEKCHbIE
coenqunenus muHka(ll), xaamus(ll), prytu(ll), momydenue, cocraB, yCTOHYMBOCTH; aMUIHBIC
coequHEHUs: PTyTH. HEeMOHOTOHHBIM XapakTepa H3MEHEHMsI KUCIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB, THAPOKCHIOB U cosiet (peakiuu ruaposnu3a) B psay uuHk(ID)—pryts(1l). AMdoTepubrit
xapakrep okcuaa M rujapokcuna uuHka(ll). OxucnurenbHblie cBoiictBa coneil prytu(ll).
Coenunenus prytu(l): oxcua, TUAPOKCUA, MOJydYEeHUE, CTPOCHUE, CBOMCTBa; comu pTyTu(l) —
HUTpAT, KajaoMenb, aucnponopuuonupoBanue prytu(l). IlpumeHeHue coenvHeHHMH NUHKA,
KaaMusi, PTyTH. TOKCHYHOCTh COEOUHEHHH KaJMHs M PTYTH, CHOCOOBI JeMepKypHU3alus
IIOMEIICHUN.

DJieMeHThl MOATPYNNbl CKAHAUS W JaHTaHuAbl. CpaBHUTENbHAS XapaKTEPUCTHKA
AJIEMEHTOB NOArpynnsl ckaHaus. [lonydyeHue u cBONCTBa METaJIOB, OKCHJIOB, T'MJIPOKCHJIOB,
coJiell. 3aKOHOMEPHOCTH B M3MEHEHUH KUCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB, THAPOKCUAOB U
KOMIUIEKCO00pa3yrolux cBOMCTB B psay Sc—La. [IpumeHeHne MeTauioB MOATPYIIIbl CKaHAUS.
OOmast xapakTepucCTHKa peako3eMenbHbIX aneMeHToB (P33). Haxoxnenue B mnpupone
(MOHAIUT, JIOMAPUT, KCEHOTHM, TaJIOJIMHUT), OTKPBITUE; CTPOECHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB, XapaKTEPHbIE BAJCHTHBIE COCTOSIHUS, YCTOMUMBBIE CTENIEHN OKucieHus P30. [lenenne
AJIEMEHTOB Ha 3JIEMEHTHI LIEPUEBOM U UTTPUEBOW MOATPYMIL. SIBJIEHHME JAaHTAaHUIHOIO CHKATHS.
[Tonyyenue, gusnueckue M XUMHUECKHE CBOMcTBa MeTtayunyeckux P33, mpumenenue P30 B
METAJITypruy B KauecTBe "packuciauTeneil”, nerupyomux 100aBok. OKCHUIbl, THIPOKCHIBI, COJIN
P33, nBoitnbie conu. KommuiekcHblie coenuHeHuss P33, 3akKOHOMEPHOCTh B HM3MEHEHUH HUX
YCTOMYMBOCTU B pALy JaHTaH—MOTelMH. KoMIUIeKCHbIE COEAMHEHUS C TOJIHIEHTATHBIMU
JUraH/laMU Kak OCHOBAa COBPEMEHHBIX METOJOB pa3feieHUust U ouucTKu P30 B MOHOOOMEHHOI
xpomatorpaduu u skctpakuuu. Pasznenenus cmeceit P30 ¢ ucnonb3oBaHueM Meroja IpoOHOMN
KPUCTATU3AMM WX COJeH, (PaKIMOHHOTO OCAKICHUS MAalOpaCTBOPUMBIX COEIMHEHHH,
pa3ianuHoil nerydectu coenuHeHuil. [lpumenenue coemuHenuit P30 (Mmarepuanbl jazepHOU
OIITUKH, KaTaJU3aTOPbI, TIOMUHOPOPHI U Ip.).

JJjieMeHTbl NoArpynnbl TUTaHa. CpaBHUTENbHAs XapaKTEPUCTHKA AJIEMEHTOB
HNOATPYINBl TUTaHa. PacmpocTpaHeHue B NOpUpOAE, MUHEpalbl TUTaHa (WIBMEHUT, PYTHI,
NEPOBCKUT), LUPKOHMUS M TaHHUS (LUMPKOH); MOJYyYEHHUE METAJJIOB, OYUCTKAa METOJ0M
HOJIUIHOTO paUHUPOBAHMS, CBOWCTBA M NPUMEHEHHE METAJUIOB M CIUIABOB HAa MX OCHOBE.
CoenvHEHHs YETHIPEXBAJIEHTHBIX AJIEMEHTOB MOJATPYIHIBl THUTaHA: OKCUABI U TUAPOKCHUDI,
OKCOCOJIM, TajoreHuabl. MI3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M TMAPOKCHIOB B
psaay tutan-Taguuil. COCTOSHHME YEThIPEXBAJIEHTHBIX THTaHA, IUPKOHUS, radHus B BOJHBIX
pacTBopax, BiusHue pH cpenbpl Ha paBHOBECHE TMAPONIN3a, CTPOCHUE TUTaHWIMOHA. [loyueHne
TUTAHATOB, LMPKOHATOB U TadHaTtoB '"cyxum" crmocoOOM M B BOJHBIX pacTBOpax.
ITbe30251eKTPUKHM Ha OCHOBE TUTAHATOB M LIMPKOHATOB. [ 'aJloreHu1bl METAIOB, UX IOJIyYEHUE,
CTpOEHHE, CBOMCTBA, IPUMEHEHUE; KapOUIbl, HUTPUIBI, CYyJIb(UIbI U MaTEpUAIbl HA UX OCHOBE.



[Tepokcocoenuuenust tutana(lV). KomIiiekcHble COEIUHEHUS YETHIPEXBAJICHTHBIX THTAHA,
UPKOHUS, TaHUSA, HUCMOTB30BaHHE (TOPOLUPKOHATOB M (roporadHaTOB IS pa3/ieieHUs
cMmeceil nupkoHust u raduud. [IpuMenenne 3KCTpakMK U HOHOOOMEHHOM XpoMaTorpapuu ajs
pasieneHuss W OYUCTKM IMpKOHMA M Taduus. IlomyyeHuwe okcuaa, THAPOKCHIA, COJEH
tutana(lll), ux cBoiicTBa, mosydyeHue coenauHeHuil TutaHa(ll). CpaBHeHHWE OKHCIHUTEIHHO-
BOCCTAaHOBUTEIbHOM ycTounBocTh coeaunenuit tutana(lV, III, 11). [Ipumenenue coequneHuit
TUTaHa, LIUPKOHMUS, radHUsI.

Tema 13. Coeaunenusi 3jeMeHTOB V-VIII mo0o4HBIX moArpynn nepuoanveckoi
CHCTEMBI

DJieMeHTBhl MNOArpynnsl BaHagusA. CpaBHUTEIbHAs XapaKTEPUCTUKA 3JIEMEHTOB
NOATPYNIbl BaHaAWs, BaJICHTHBIE COCTOSHUS DSJIEMEHTOB MNATOM Tpynnel. Haxoxnenue B
npupojie, MOIy4YeHue, (U3NYeCKHe M XHMHUYECKHE CBOWCTBA W TNPUMEHEHHE METaJUIOB.
CoenuHeHNs NSATUBAJICHTHBIX AJIEMEHTOB: OKCHUJIbI, THAPOKCHUIIBI, OKCOCOJIHU, IIOJy4EeHHE,
cBoiictBa. BnmsiHue pH cpenpl Ha COCTOSIHME HMOHOB 3JIEMEHTOB IISITOM IPyHIbl B BOJHBIX
pacTBopax: OKCOAHHOHBI, MOJIMOKCOAHHOHBI, OKCOKaTHOHBI. BaHanmaTel, HHOOATHI, TaHTAJIATHI:
[IOJIy4Y€HHUE, CBOICTBA; raJIOr€HU/Ibl 3JIeMeHTOB. KoMIuleKCHbIE cOoelMHEHNs BaHaAUsl, HUOOuS,
TaHTaJa; CIOCOObI pa3JesieHus HUOOUS W TaHTajla. 3aKOHOMEPHOCTH B M3MEHEHUU KHUCIOTHO-
OCHOBHBIX, OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX M KOMIUIEKCOOOpa3ymIIUX CBOICTB B psay
MATUBAJICHTHBIX BaHaAuii—TaHTal. llepokcuansle coenuHenus BaHaiuss. CoeMHEHUs] BaHAIuUs
(I, HI, IV): momydyeHue OKCUIOB, THUAPOKCUAOB, COJIEH, OKCOCOJIEH; COCTOSHHE HOHOB B
pacTBOpe, B COJSAX; THJPOJIM3 COCIMHEHUW BaHAAMS C PA3JIMYHBIMU CTEHEHSMU OKHCIICHHUS.
ConocTaBieHUEe  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX M KUCJIOTHO-OCHOBHBIX  CBOMCTB
COCIMHEHUIN BaHaJausl C Pa3iu4yHbIMU CTENEeHsAMU okucieHus: +5, +4, +3, +2. CoeauHeHus
HUOOWS ¥ TaHTaJIa B HU3KUX CTETICHAX OKUCIICHUS, KJIACTEPHBIE COCTMHEHHUS HUOOHS U TaHTaa.

JJileMeHTbl NOArpynmnbl xpoma. CpaBHUTENIbHAs XapakTEPUCTHUKA SJIEMEHTOB
HNOArpynIbl XpoMa. BaneHTHbIE COCTOSHUS 3JEMEHTOB LIECTOM Ipynnbl. MuHepalibl Xpoma
(XpOMHUCTBIN KeNe3HsK), MonubaeHa (MoIuOIeHUT), Boib(pama (LIEENUT, BOILGPAMHT).
[Toryuenue, gusnyeckue W XMMHYECKHE CBOWMCTBA M NpuUMeHeHHe MeTauioB. Kucinopoansie
COCIMHEHUS IIECTUBAJICHTHBIX DJJEMEHTOB MOATPYNIBI XpOMa, OKCUABI, T'HAPOKCUIBI,
OousimepHble W TonusAnepHbie okcocoenuHeHus. Oxcup xpoma(VI), momydenwe, CBOMCTBA.
KHcnoTHO-0CHOBHOE paBHOBECHE B BOJHBIX PACTBOPAaX XpOMAaTroB B 3aBucumoctH oT pH.
[Tomyuenue xpoMaroB B mpomMbiliuieHHOCTH. OKcupl MonubaeHa u Boibhpama(VI), monyuenue,
cBoiicTBa. Monn61eHoBast ¥ BOJIb(PPaMOBas KUCIOTHI, MOJIUMEPU3aLUs aHHOHOB MOJIHOI€HOBOM
U BOJb(GPAMOBON KHCIOT B KHUCIBIX pacTBOpax HX COJieH; M30- M TETepOIOJIMCOEIUHEHUS
MOJMOJEHOBOM M BOJNb(PaAMOBOM KHUCIOT, MOJIy4YEHUE, CTPOEHHUE, CBOICTBA M IMPHUMEHEHHE.
3aKOHOMEPHOCTH B M3MEHEHHHM KHCJIOTHO-OCHOBHBIX, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB B psi/ly LIECTUBAJICHTHBIX JIEMEHTOB XpoM—Bosb(pam. Cepocoaepxaliue CoeTuHEHNs
Xpoma, MonuOjeHa, Boib(pama: Cyiab(UIbl, THOCOIU (THOMOIMOAATHI U THOBOJIb(PPAMATEHI).
[Tepokcocoenuuenus: xpoma. ['anorenupl, okcoranoreHus! neMeHToB(VI) moarpymnmsl xpoma.
CoenuHeHnus xpoma, MOJHO/EeHa, Boib(hpaMa B HU3IIMX CTEMEHAX OKHUCIeHHS. CoeaumHEHUS
xpoma(Ill): okcua, ruapokcua, uX am@pOTEpHBIH XapakTep; COJIH, OKCOCONU (XPOMHTBHI),
MOJly4eHUEe, CBOWCTBA, peakuuu ruaponusa. luapatHas wuszomepus coseit  xpoma(Ill).
Kommnekcuesie coeaunenus u gaounbie conu  xpoma(Ill) (kBacubr). Oxcua, THAPOKCUT
xpoma(ll); momydyenue coneit xpoma(ll) (xmopua, cynwsdar, auerat). BoccranoBurenbHbie
CBOWCTBA COEJUHEHUH JBYXBAJIEHTHOrO Xpoma. KucrmopomHele coenuHeHHs MOIMOAeHa U
BoJIb(ppaMa B HU3IIMX CTENEHSIX OKHCIEHUS: OKCUAbI, MOJINOIEHOBbIE U BoJb(pamoBble "cHH",
BoNb(pamMoBble  OpoH3bl.  CoOIOCTaBI€HHWE  KUCIOTHO-OCHOBHBIX M OKHUCJIMTENbHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTB COEMHEHHUH XpOMa CO CTENEHSIMH OKUCTIeHus +2, +3, +6.

DJIeMeHTBhl NOATrpynnbl Mapranmna. CpaBHUTENbHAas XapaKTEPUCTHKA JJIEMEHTOB
NOATpYNIBl MapraHia. BalleHTHbIE COCTOSHUS Maprasiia, TeXHEUus, peHus. MuHepaibl
MapraHia, OTKpbITUE PEHMs], CUHTE3 TexHelus. [lomyuenue MeTamioB, CBOMCTBA U IPUMEHEHUE
METaJUIMYECKOT0 MapraHia W ero crjaaBoB. OKCHIBI, THAPOKCUABI, OKCOCOIN CEMHBAJIECHTHBIX



9JIEMEHTOB, IIOJyuY€HUE, CBOWCTBA; 3aKOHOMEPHOCTH B M3MEHEHHH KHCIOTHO-OCHOBHBIX,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB B psAxy Mn—-Re. Maprannosas Kuciora,
NepMaHraHaThl, IMOJIy4YeHHEe U CBOICTBa NepMaHraHata Kaius. BiusHue Ha OKHUCIUTEIbHYIO
CIIOCOOHOCTH IIEpMaHraHaTa KOHLIEHTPALMKA HOHOB BOAOPO/ia B BOJHBIX pacTBopax. IleprexHarsl
U TeppeHarsl, MojiydeHue, coctaB u cBoiictBa. Coeaunenus mapranua (VI): mapranuoBucras
KHMCJIOTAa U MaHTraHaThl, IOJy4YeHUE, CBOMCTBA, IPUMEHEHNE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
cBoiictBa. CoelMHEHUsI YETHIPEXBAJECHTHBIX COCIWHEHUI MOArPYNIbl MapraHia: JUOKCHIBL,
TUAPOKCHUBI, COJIM, TIOJYYEHUE U CBOMCTBA, N3MEHEHUHU KUCIOTHO-OCHOBHBIX U OKHMCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX CBOMCTB B psaxy Mn—Re. Oxcun wmapranna(IV), wmanranatei(1V).
AMOOTEpHOCTh MOKCHIA MapraHiia ¥ OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKLIUU C €ro
yuactueM. CoelMHEHUs 3JIEMEHTOB MOJArPYNIbl MapraHila B HU3IIMX CTEMEHSAX OKHUCIICHUS:
OKCHU/IbI, TUIPOKCHIBI, COJIU, OKCOCcOoH, KoMIuiekchl Maprania (11, 1), ux momyuyenue, cBoiicTBa.
Knactepubsie coenunenusi penusi. CoIOCTaBIIEHHE KHUCIOTHO-OCHOBHBIX U OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB COEIMHEHUIN MapraHiia (1 €ro aHaJloroB) B Pa3IMYHBIX CTEMEHSX
okucienus. [IpumeHenne coeJMHEHH 37IEMEHTOB MOATPYIIIbl MapraHiia.

JJieMeHTBI ceMelicTB JKejle3a W IUIATHHOBBIX MeTa/uloB. (CpaBHMUTEIbHAs
XapaKTepUCTHKA SJIEMEHTOB CeMEeWCTBa >Kene3a. BaneHTHbIE COCTOSHUS 3JIEMEHTOB TPHUAIbI
JKeyes3a, XapakTep M3MEHEHHUs YCTOWYMBOCTHU BBICIIEH CTENEHM OKUCIEHUSI B PSAY KEIe30—
HUKeNb. MuHepaibl kene3a (MarHeTHT, TeMATHT, CHACPUT, MUPUT), KoOanbTa (KOOAIBTHH),
Hukens (neHTianauT). IlomydeHue jxene3a BOCCTAHOBJIEHHMEM HKEJIE3HBIX PYJ BOJOPOIOM WU
MPUPOIHBIM ra3oM; MpoIecC MOMyYeHUs: uyyryHa U ctanu. [lomydenune kobanbTa ¥ HUKES W3
CynbGuaHbIX pyn. Dusmveckne W XUMHUYECKHE CBOWCTBA JKelle3a, KoOalbTa, HUKEIS,
npuMeHeHne MeTauioB. CoelMHEeHUs ABYXBaJICHTHBIX AJIEMEHTOB: OKCHJIbI, THAPOKCUIBI, COJIH,
KOMIUICKCBI, Toiy4deHue, cBoictBa. ['mapokcun sxenesa(ll), comu skenesa(ll) (cymbdar, comn
Mopa, xnopun, kapoonart, okcanar). Conu kobansta(ll) u nukensa(Il). Baxxuelimme coenuueHus
TPEXBAJICHTHBIX AJIEMEHTOB TPUAbl: OKCHJbI, TUAPOKCUABI, COIH, KOMIUIEKCHBIE COCAUHEHMS.
Oxcun xeneza(Ill), cmemannsie okcuasl. I'mapoxcun sxenesa(lll), mosmyueHue M CBOWCTBA;
deppatbi(1ll), ux npumenenune. Comu xene3a(lll), rugponus coneit. dropun kobanbra(lll).
CpaBHeHHE YCTOMYMBOCTH KOMIUIEKCHBIX coenuHeHud kobOampTa(ll) u  xobampra(Ill).
KapOonunsl kobanmpta u Hukens. Ilomyuenue coeaunenuit xeneza(VI), depparsl, unx
OKHUCJIUTEIbHBIE  CBOMCTBA. CpaBHEHHE  KHCIIOTHO-OCHOBHBIX M OKHCIIUTEJIBHO-
BOCCTAaHOBUTEILHELIX CBOMCTB COSIMHEHNH JKeJIe3a CO CTEMEHIMHU OKUCIIeHUs +2, +3, +6.

Ponb oTedecTBeHHBIX YUEHBIX B U3y4eHUU XUMUH Tu1aTuHOBBIX dneMeHToB (K. K. Knaye,
JI. A. UYyraes, . U. Yepnsen). CpaBHUTETbHAS XapaKTEPUCTHKA CEMEHCTBA IJIATHHOBBIX
METAJIJIOB, 3HAYEHHE KOMIUIEKCHBIX COCIMHEHHMH B XMMHMM IUIATUHOBBIX JJIEMEHTOB.
3aKOHOMEPHOCTH B HM3MEHEHUU YCTOMYMBOCTH XapaKTEpHBIX CTENEHEH OKHUCIEHUs B
COEJMHEHUSX IJIATUHOBBIX AJIEMEHTOB (B TpHaJax U Auajax). M3BiedeHue >1€MEHTOB TPyIIIbI
IUIATUHOBBIX METAJUIOB U3 pyJ, pa3/ieJeHHEe CMECH COEIUHEHWM TIJIaTUHOBBIX METaJIOB;
nojy4yeHue, Gpusnyeckre 1 XMMUYECKHe CBOWCTBA METAJIOB, CIIOCOOBI MEPEeBOa UX B pacTBOD,
IIpUMEHEHHEe MeTaJlIoB. BaxkHele OMHapHble COeTMHEHNS TUIATHHOBBIX 3JIEMEHTOB — OKCH/IBI,
raJloTeHU/]Ibl, XaJIbKOTeHUAbl. Pa3Ho0Opa3ue KOMIUIEKCHbIE COETUHEHNS IJIATUHOBBIX METaJIOB.
Coenunenus pyTeHus U ocMusi B crerneHu okucienus +8, +6. Comu poaus(Ill) u npuaus(Ill).
Coenunenus namnaaus(ll), mnatusae(Il) u mnatuael(IV), ux crpoeHue u cBoiicTBa. AMHUIIO- U
ruipokcopeakunu komriekcoB miuaTuHbI(IV). [ekcaximopomiaTHHOBOJOpPOIHAS KUCIOTa U €€
coiau. MHEpTHOCTh KOMIUIEKCOB IUIATHHBI, SBJICHHE TI'E€OMETPUYECKOH Hu30MepHH, 3(¢eKT
TpaHCBIUsHUS YepHseBa. lIpuMmeHeHne coeaVMHEHUM IUIATUHOBBIX METAUIOB B XUMHUYECKOH
TEXHOJIOTMH U MEIULIVHE.

9. Tekyuuii KOHTPOJIb MO AUCHUILINHE

Texymuii KOHTPOJIb MO JIWCUUIUIMHE MPOBOAUTCS IyTEM KOHTPOJS MOCEUaeMOCTH,
OTBETOB HAa CEMHHAPCKUX 3aHATUSAX, BBIMOJIHCHHUS NHCHMEHHBIX 3aJaHHi K CEMHUHAPCKUM



3aHATUSAM, BBITIOJIHEHUS! MHUCHMEHHBIX IMOATOTOBOK K J1a0OpaTOpHBIM pabOTaM, BBIOJHEHUS
MUCbMEHHBIX KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX BOMPOCOB M 33JaHUM K TeMe, TeCTOBOMU
INPOBEPKH TOTOBHOCTH K JlabopaTopHOM paboTe, BBHINOJHEHHUS AKCIEPUMEHTaIbHOU
nabopaTopHOi paboTHI, 3aIUTHI OTYETA MO JabOpaTOpHON paboTe, 3alUThHI OTYETA IO CHHTE3Y;
YCTHBIX 5 KOJJIOKBUYMOB (II0 TeMaM: TEXHHKa J1aOOpaTOpHBIX paboT; CTPOCHHE aToMa; TEOPHUH
XUMHUYECKON CBS3M; XUMHS HEMETAJUIOB; XHMHS 3JeMEHTOB Mobounbx /v V-VIII rpymm),
BBIMIOJTHEHHE TPEX CaMOCTOSITENIbHBIX padoT (1o Temam: paboTa cO CHpPaBOYHOW JTUTEPATypOil;
ONpEe/ICNICHUE  COJAEpKAHMsSI  BELIECTBA B  PAacTBOpPE; HOMEHKJIATypa HEOPraHMYECKHX
COEIMHEHUH ), BBIIMOJIHEHNE TPEX KOHTPOJIbHBIX paboT (110 TeMaM: TUIIBI U CBOMCTBA PaCTBOPOB;
XUMHS 3JIEMEHTOB TNaBHbBIX /T -1V rpynm; xumust snementoB mo6ounsix n/r -1V rpynm),
BbinoaHeHue 10 Mmoayneit u Gukcupyercs B hpopMe KOHTPOJIBHON TOYKM HE MEHee OJHOI0 pas3a B
ceMecTp.

Texymuit KOHTPOJb TO3BOJSET MPOBEpUTH MpuoOpereHHble 3HaHms 1o OIIK-1
(MOIIK 1.1., MOIIK 1.2., UOIIK 1.3.) u OIIK 2 (MOIIK 2.1. UOIIK 2.2. UOIIK 2.3. UOIIK
2.4.).

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO'lHOﬁ aTreCTalumn

[IpoMexyTouHBII KOHTpPOJIb 3HaHUU — 3aueT (2), sx3ameH (2). B kypce ucnonb3yercs
0aJUTbHO-PEUTHHTOBAs CHCTEMAa OIEHKH 3HaHMA. VITOroBast OIIEHKA 32 CEMECTp CKJIaIbIBACTCS U3
CyMMBbI 0aJUIOB, IOJMyYEHHBIX Ha 3K3aMeHe, U 0allJIoB, HAOPAHHBIX B CEMECTpE MO pe3ylibTaTaM
TeKyI1ero KoHTposisd. s nonycka k 3k3ameHy HeoO0xoauMo HabpaTh He MeHee 50 % 6amioB oT
TEKYIIEro KOHTPOIs, KOTOpBIA coctaBiser 755 6., 950 6. B 1-oM um 2-om cemectpax
coorBercTBeHHO. CyMMapHbIi peiiTuHT Kypca (¢ ax3amerHoMm) — 1040 6. (1-sr1it cemectp), 1230 6.
— 2-0if cemecTp. B mepBoM cemecTpe sK3aMeH cAaeTcs yCTHO, BO BTOPOM — MMHUCbMEHHO.

DK3aMEHAI[MOHHBIA OWJIET TIEpBOTO CeMecTpa COCTOMT M3 JBYX uacteld. llepBas dacThb
COJICP)KUT 2 TEOPETHUECKHUX BOIPOCA, BTOpas 4acTh COCTOUT W3 7 BOIPOCOB, MPOBEPSIIOIIMX
OIIK-1. [Tpo10mKUTETEHOCTH MOATOTOBKH OTBETA 1O Omiietam 2 yaca, orBeT 30 MUHYT.

DK3aMEHAI[MOHHBI OMJIET BTOPOTO CEMECTpa COCTOMT M3 8 BOMPOCOB, MPOBEPSIOMIUX
OIIK-1. [IpoomKUTENbHOCTH MOATOTOBKHM OTBETA 10 buiieTam 3 yaca.

O6Opa3ubl 3K3aMEHAIMOHHOTO OMjIeTa W NMPAKTHYECKOro 3amaHusi Kk Hemy (1-brid
cemectp, 250 6) Kpurepuu oOleHMBAaHUS yKa3aHbl B MpUMEpax SK3aMEHAIMOHHBIX OHIICTOB.
MakcuManbHbIN 0al BRICTABIISETCS 3a MOJIHBIA OTBET Ha BCE BOMPOCHI, €CITU OTBET HEMOJIHBIN
0as1 CHIXKAETCsl, MPU HEBEPHOM OTBETE UM €r0 OTCYTCTBUU Oalljl HE BHICTABIISIETCS.

Dk3aMmeHarmoHHbINA Omnet Ne 10

1. PaccmoTpeHre KOBaJIEHTHOM cBsi3u B Teopuu BajeHTHbIX cxeM (BC). VYciosus u
MEXaHU3Mbl O0pa30BaHUSA CBSI3U, CBSI3U G-, T-, O-TUMA. XAapaKTePUCTHUKH U CBOHCTBA
KOBAJICHTHOM CBS3U (HACHIIIAEMOCTh M HANPaBICHHOCTH). (60 0.).

MakcumanbHas orieHka — 60 6aIoB.

Kpumepuu oyenusanus
. [lonsiTrie Teopuu U ee CTPYKTyphI — 3 0.
. OcHoBHnble nonoxenust Teopun BC, ycnoBust 00pa3oBanus KoBajaeHTHOM cBsizu — 10 0.
. CBs13u G-, T -, O-THI, MEXaHU3M UX oOpazoBanus — 10 0.
. XapaKTepUCTUKH CBSI3H: DHEPTHS, JJINHA, KPATHOCTH, YTOJI CBSI3U, TIOJIIPHOCTH — 7 0.
. PaamepHOCTh XapakTepuCTHK CBs3H — 3 0.
. [loHsiTHs HACBIIIAEMOCTH CBSI3H U BajneHTHOCTH atoMa — 10 0.
. CHHOHUMBI TIOHSITUSI BAJICHTHOCTU: KOBAJEHTHOCTb, 3JIEKTpOoBajIeHTHOCTh, CO, KU —
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76.
8. [loHsATHE HAMPaABICHHOCTH CBSI3U HA MPHUMEpaxX MOJEKYJ, 00pa30BaHHBIX dJIEMEHTaMHU
2, 3-ro nepuojoB — 10 0.



1. JlaBnenue mapa OWHApPHBIX pa30aBICHHBIX PACTBOPOB HEIJEKTPOJIMTOB, 3aKOHBI
Payns. [laBnenuwe mapa pacTBOPOB AJICKTPOIHMTOB. SIBIIEHUS pACIUIBIBAHHS M BBIBETPUBAHUS
KpUCTAJUIOTUAPATOB coeid. (60 0).

MaxkcuManbHas oneHka — 60 6amos.

Kpumepuu oyenusanus

1. YcioBusi mpuMEeHUMOCTH 3aKkoHa Payisi OTHOCHTENbHO MOHFIKEHUS YIPYTOCTH IMapa
pacTBOPUTENIS HaJ PACTBOPOM HEINEKTPOJIUTA MO CPABHEHHIO C YUCTHIM pacTBOpHUTENEM — 8 0.

2. Ilonstue uneanbHOro pacteopa — 6 0.

3. @opmynupoBKka M MaTeMaTHYecKas 3amuch 3akoHa Payns nias  pacTBOpoB
HEDJIEKTPOJIUTOB — 12 6.

4. Tlonarue u30TOHUYECKOTO Ko duiinenra — 5 6.

5. Maremaruueckas 3anuch 3akoHa Payiis 1 pacTBOpPOB 3JIEKTPOIHTOB — 7 0.

6. CpaBHEHHE yHpPYroCcTH IapOB pPACTBOPHUTENS HaJ pPACTBOPAMU HEINEKTPOJIHUTA U
AJIEKTPOJIUTA OJIMHAKOBOM KOHIICHTpaLUK — 8 O.

7. O0bsicHeHUE SBJICHUS PACIUIBIBAHUS KPUCTAIUIOTHIPATOB colieit — 6 0.

8. O0bsicHEHUE SBJICHHSI BEIBETPHUBAHHS KPUCTAIUIOTHAPATOB CONel — 6 0.

IIpakTH4yeckue 3aganus

1. Koncranrta paBunoBecus s peakiuu CO + Cl,<=> COCl, paBHa pu HEKOTOPOM
temmepatype 39,4. 3Hast, yro npu cocrosuuu paBHoBecus [CO] = 0,2 mons/n, [COC12] = 0,8
MOJIb/JI, BBIYMCIIUTE UCXOIHYIO KOHIICHTpaIuio xjopa. (20 6.).

MaxkcumanbsHas orneaka — 20 60aju1oB.

Kpumepuu oyenusanus

1. 3anuck BeipaxkeHus 3/IM 11 ykazaHHOTO paBHOBecHs B 001eM Bujae — 5 6.

2. [IpencraBneHue JOTUKHA MOHUMAHUS POUCXOISAIINX MPOLECCOB M UX XaPAKTCPUCTUK
B CHCTEME: HauajbHble KOHIIEHTpAIMH, KOHIICHTPAIMH MpOpearupoBaBIlie, KOHEYHbBIC
PaBHOBECHbBIE KOHIIEHTpauuu — 5 0.

3. 3ammch BeipaxeHus 3/IM ¢ wHCIONb30BaHMEM BBIPAXKEHUH M7 PaBHOBECHBIX
KOHIIEHTpanui — 5 0.

4. HaxoxJeHuEe HEU3BECTHOI BEIMYMHBI U3 BBIPAKEHUS JIsI KOHCTAHTHI PaBHOBECHS,
yKa3aHHe 3HaYCHHUI UCXO/IHOM U paBHOBECHOM KOHIIEHTpaIuil xiopa — 5 6.

2. Jlns atoma Co u wmoma Co®' HamummTe >MEKTPOHHBIE (GOPMYIB, YKAKHTE
pacripefieieHie  3JEKTPOHOB 10 YpPOBHSM, MOJIYpPOBHSAM, oOpOuUTansM (CpaBHUTEIbHAs
DHEpPreTHYecKasi JuarpaMMa) M 4HciIO HECHapeHHBIX JJIEKTPOHOB, a TaKXe 3amuimuTe Habop
KBAHTOBBIX YHCEI Il BCEX BAJIEHTHBIX 1eKTpoHOB aToMa Co. (20 6.).

MaxkcuManbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. 3ammck a1 atoma Co 1 moHa Co®* MOTHEIX M COKPAIIEHHBIX IEKTPOHHBIX (hopMyT—5

0.

2. Pacnpenenenue 37€KTPOHOB MO YPOBHSM, OIYpPOBHSM, opOouTansam st atoma Co — 3
0.

3. PacnipeierieHre SIEKTPOHOB 10 YPOBHSAM, MOTypPOBHAM, opouTaism juis noHa Co>'— 3
0.

4. Yucno HecrapeHHHIX MeKTpoHOB y atoma Co u mona Co® — 1 6.
5. HaGop KBaHTOBBIX YMCEII JJIsl BCEX BaJICHTHBIX AJIEKTpOHOB aToMa Co — 4 0.
6. Habop KBaHTOBBIX UMCEN IS BCEX BATEHTHBIX 31eKTpoHOB HoHa Co®* — 4 6.

3. M300pa3ute mnepekpblBaHUE AaTOMHBIX opOuTaneil (¢ ydyeroM TUOpHAM3ALMU) TIPU
oOpa3zoBanum razoo6pasusix Mosiekys TeCls. KakoBa ¢popma monekyn? (15 6.).

MaxkcuMaibHas oleHka — 15 6amnos.

Kpumepuu oyenusanus

1. CtpykTypHas hopmysia MOJIEKyJIbI — 1 0.



/M),

2. Tun rubpuauzarmu 11. a. — 2 6.

3. Hucrno moieNieHHbIX U HemoAeaeHHbIX 3neKkTpoHHbIX nap (11, HIT) y m. a. — 2 6.
4. T'eomerpuueckuii Tun pacnpenenenue 111 u HIT B mpoctpancTee — 5 6.

5. ®opma monekynsl TeCls —5 6.

4. B MenunuHCKOW mpakTuke yacto nonb3yrores 0,9 %-ueim pactBopom NaCl (p = 1
Bbrunciaure MOJSPHYIO KOHLEHTPALMIO 3TOTO pacTBOpa M MAacCy COJH, BBEICHHYIO B

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

MaxkcumanbHas oueHka — 15 6amnos.

Kpumepuu oyenusanus

1. Macca 1 i1 pusnonoruveckoro pacrsopa — 3 0.

2. Macca NaCl B 1 i1 pactBopa — 3 0.

3. Hucmo moas NaCl B 1 11 ¢pusuoaoruueckoro pactsopa — 3 0.
4. MonspHOCTb pacTBopa — 2 0.

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

5. Kakoro Ttuma KPpUCTATNIMYCCKYKO PCHICTKY HMCIOT B TBEPAOM COCTOIHHHU XJIOD,

JUOKCHJL YTIIEPOAa, TETPAXJIOpU]] KpEMHHUsI, KpeMHU, propun kanus? (22 6).

MaxkcumanbsHas oreHka — 22 0ajuioB.

Kpumepuu oyenusanus

1. Vxazarp u o0bsicuuthb tun pemetku Clz (1.) —4 6.
2. Yka3aTb u 00bsicHuTh U pemerku CO2 (T.) —4 6.
3. Yka3arb u 00bsicHUTH TUl pemerku SiCls (T.) — 5 6.
4. Yka3zaTh v 00BSCHUTH THIT pereTku Si (T.) — 5 0.

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

6. Hamwmmmure MOJICKYJIIPHBIE MW COKpAIICHHBIC HMOHHO-MOJICKYJISIDHBIC YPAaBHCHUA

rugponusa cojieit (NHa)2S u Ba(CH3COO),. Ykaxute cpeay B pacTBope 3TuX coseid. (18 6).

HOHOB.

MaxkcuManbsHas orenka — 18 6amios.

Kpumepuu oyenusanus

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

2. Nonnoe ypaBHeHHE THAPOIIN3a, cpena B pactBope coiu (NH4)2S — 5 6.

3. MonekynspHoe ypaBHeHnue ruapoausa conu Ba(CH3COO); — 4 6.

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

7. IlpuBeanuTe MpUMEpPHl TEOMETPUUYECKHX M ONMTUYECKUX HM30MEPOB JUISI KOMIUIEKCHBIX
(20 6.).

MaxkcuManbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. ITonaTHE TeOMETpUUECKON IHC-, TPaHC-U30Mepur — 4 0.

2. TIpumepsI 11HC-, TPaHC-H30MepoB (Hampumep, s Pt2Y) — 6 6.

3. [lonsaTue ontuveckoit uzomepuu — 4 0.

4. TIpumeps ONTHYECKHX H30MepoB (Hampumep, 11 Cret) — 6 6.

Pe3y.]'II)TaTI)I JHUCIUITIINHBI OIPEACTIAIOTCA OLICHKaMH «OTIINYHO», «XOpOouIo»,

«YIOBIIETBOPUTEIHHO», «HEYAOBIETBOPUTEIBbHO». MTOroBas OIlIEHKA YUYWUTHIBACT PE3yJbTaThl
9K3aMEHA U PEUTHHTA CeMeCcTpa: CyMMapHbIi pedTrHT Kypca — 1040 Oama.

CoorBercTBHE OLleHKH pedTHHTY (1-bIi cemecTp):

811- 1040 6. (78 % oT cymMmmMapHOTO peHTHHTA Kypca) — OTIMYHO;

676—810 6. (65 % OT cyMMapHOTo peUTHHTa Kypca) — XOPOIIIO;

520-675 6. (50 % oT cyMMapHOTO peUTHHTA Kypca) — yAOBIETBOPUTEIHHO;

menee 520 6. (menee 50 % OT cyMMapHOTO peHTHHTa Kypca) — HEYIOBIETBOPUTEIHHO.



Oo0pa3sen ’k3aMeHallMOHHOT0 OuJiera (2-oii cemectp, 280 6.) Kpurepuu oreHuBaHus
yKa3aHbl B IpUMeEpax 3K3aMEHALMOHHBIX OMJIEeTOB. MaKCUMalbHBIA Oajl BBICTABIAETCS 32
TIOJTHBIN OTBET Ha BCE BOIIPOCHI, €CJIM OTBET HETIOJHBIN 0alll CHUKAETCs, TIPU HEBEPHOM OTBETE
HJIK €T0 OTCYTCTBUU 0aJu1 He BLICTABJIIETC.

DK3aMeHalnoOHHbINA Omter Ne 5

1. TayoreHOBOIOPOABI: TOJyYCHUE, CPAaBHUTEIbHAS XapakTEepUCTUKA (DHU3UYECKHX U
XUMUYECKHX CBOMCTB. [lomydyeHue, CBOMCTBA TUIABUKOBOW KHCIOTHI U (propuaoB. [lonyueHnue B
MPOMBIIUIEHHOCTH, CBOMCTBA COJSIHOM KHUCJIOTBI, IIOJy4YEHHWE M CBOMCTBA XJIOPHJIOB,
npuMeHeHue. 45 6.

MaxkcuMaibHas oleHka — 45 0aos.

Kpumepuu oyenusanus

1. MeToipI OTy4eHUS TAIOTEHOBOIOPO/IOB B JIA00PaTOPUHU U MPOMBIIIUIEHHOCTH — 7 0.

2. CpaBHeHUe (HU3UYECKUX CBOMCTB B PSIIy raJOr€HOBOAOPOIOB — 70.

3. CpaBHEHHE XUMHUYECKUX CBOMCTB B Psy FAJIOT€HOBOIOPOJIOB — 7 0.

4. [lony4yeHue MIaBUKOBOM KUCIOTHI, PTOPHAOB — 6 O.

5. CBoiicTBa IIIABUKOBOW KUCIOTHI M (PTOPUIOB, X TpUMEHEHHE — 6 0.

6. [Tomydenue B IPOMBILUIEHHOCTH, CBOMCTBA COJISTHON KUCIOTHI — 6 0.

7. [lonyuenue u CBOMCTBA XJIOPUIOB, IpUMEHEHUE — 6 0.

2. Ilonmyuenue, cpaBHUTEIbHAS XapaKTEPUCTUKA CBOWCTB OKCHJIOB, THJIPOKCHIOB
9JIEMEHTOB MOATPYNIBl TallIMsl; COMUM U KOMIUIEKCHBbIe coenuHeHus. CoenuHeHus
onHOBaJIeHTHOTO Tayutus. 50 0.

MaxkcumanbsHas orneska — 50 6ajuios.

Kpumepuu oyenusanus

1. CiocoObI moy4eHust OKCUI0B U THAPOKCHIOB 2IEMEHTOB MOATPYIIIILI rayus — 12 6.

2. CpaBHUTENbHAS XapAKTEPUCTHKA XUMHUYECKUX CBOMCTB OKCHIOB, TUIPOKCHUIOB
AIIEMEHTOB MOATPYMIIBI Tamnus — 15 6.

3. Conu TpeXBAJICHTHBIX TaJUIHsI, UHIUS, TaJUTHS — TTOJTy4YeHue, cBoiictBa — 10 0.

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

3. Hamumure B MOJIEKYyJISIpPHOM M MOHHOH (popMax ypaBHEHHs peakLuil, IPOUCXOAINX
npu nocreneHHoM nobOasneHnu kK V20s pactBopa NaOH u mpu mocteneHHOM J00aBIeHHH K
pactBopy NazVO4 cepHOlt KUCIOTHI (KOHIL.). 15 6.

MaxkcuManbHas oleHka — 15 6anos.

Kpumepuu oyenusanus

1. Peakmuu moydeHust OpTo-, MeTaBaHaIaToOB Mpu pactBopennn V205 B pactBope NaOH
B MOJIEKYJIsIpHOM (hopme — 4 6.

2. Peakuuu nosny4eHus opTo-, MeTaBaHa1aToOB B MOHHOM Gopme — 3 6.

3. Peakuuu nonydeHus MoauBaHaIaTOB (IU-, TeKCa-, JI€KaBaHAAaTOB) IPU IMOCTEIIEHHOM
no6asiennn K pactBopy NazVO4 cepHO KUCIOTHI (KOHII.) B MOJIEKYJIIpHO# hopme — 5 0.

4. Peakuuu nosryuyeHus MoJIMBaHAIATOB (IU-, FeKca-, 1eKaBaHaAaToOB) B HIOHHOU Gopme —
3 6. 4. Yem 00yCIIOBIIEHO CXO/ICTBO XMMUHU JIUTUS U MarHusi, B YeM OHO npossisieTcs? 15 6.

MaxkcumanbHasl orieHKa — 15 6auios.

Kpumepuu oyenusanus

1. IlonoxeHue IUTUS U MarHUsl B IEpUOANYECKO cucteme — 2 6.

2. 3aKOHOMEPHOCTM HW3MEHEHHUs paJuyCcoB MOHOB BJOJIb NEPUOJA M B TJaBHBIX
noArpymmax — 5 0.

3. OObsicHeHnE OJIM30CTH PainyCcOB HOHOB JIUTHS U MarHus — 3 0.



4. Tlpumepbl BIUSHHUS OJM30CTH PaMyCOB WOHOB JIMTHUS M MarHus Ha CBOWCTBA HMX
coenquHeHU  (oOpa3oBaHWE  HUTPUIOB, OCHOBHOCTh  THJAPOKCHJIOB,  0OOpa3oBaHueE
KPUCTAJUIOTUPATOB COJICH U 1p.) — 5 0.

5. CKoJIbKO TpaMMOB OKcHJIa Oapusi HaJ0 PAacTBOPUTH B JIUTPE BOJBI JUIS TOJYYCHUS
~1 %- noro pactBopa (p = 1 r/cm®) rumpoxcuna 6apus? Kakosa MonsipHasi KOHLEHTPALUS 3TOTO
pactBopa? 20 0.

MaxkcuMmanbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. Beruucnenue maccbl m 1 51 ~1 %-Horo pactsopa Ba(OH)2 — 6 6.

2. Boruncienne maccel my Ba(OH)2, HeoOxoaumoro uis mpurotoBienus 1 g pactBopa
maccoit m — 7 0.

3. Yucno moneii n Ba(OH)z, cooTBercTBytOMIEE ero Macce my — 4 0.

4. MonspHas KoHIeHTparus pactBopa Ba(OH), — 3 6.

6. Ilpyu nnuTenbHOM XpaHEHUHU Ha BO3/AyXE cepeOpsHble yKpalleHus TyckHeroT. C uem
9TO CBS3aHO (3aMMILMTE ypaBHEHHE XuMHuYecKod peakuuun)? Kakume nanbonee OezomacHbie
METO/bl OYHCTKM IOBEJIUPHOTO M3JEIUS BBl MOXETe NPeMIoXHuTh? OOBsICHUTE, HAa KaKHUX
CBOMCTBaxX OCHOBAH B3SATHIH MPOIIECC OYUCTKHU. 15 0.

MakcumanbHas orieHka — 15 6asios.

Kpumepuu oyenusanus

1. VYpaBHeHHEe peakiuu, MPOTEKAIOMIEH MPU XpaHESHUH CEepeOpSTHOro YKpalleHHs Ha
BO3ayXE — 5 0.

2. MexaHu4yeckre METO/Ibl OYUCTKH FOBEIUPHOTro u3aenus — 3 0.

3. XuMu4ecKre MEeTOIbl OYHCTKHU IOBETUPHOTO U3/enus 0e3 ero mopexjaeHus — 7 0.

7. YKaXuTe TUIbI KapOOHATOB METAJUIOB IO UX COCTaBY, IPUBEIUTE YPAaBHEHUS peakIuii
ux nonydenus. Kak nonydaroT coxy u norami B npomsliiieHHocTu? 20 0.

MaxkcuMansHas orenka — 20 0amios.

Kpumepuu oyenusanus

1. Kucnble kapOoHaThl, IPUMEPHI, ypaBHEHUE PEAKLIUHU MOTy4eHus — 3 6.

2. OcHOBHBIE KapOOHATHI, IPUMEPHI, ypaBHEHUE PEAKIIUU MTOJTydeHus — 4 0.

3. Cpennue kapOOHATHI, IPUMEPHI, ypaBHEHHUE PEeaKLUH MoJTyuyeHus — 3 O.

4. YpaBHeHMs peaklUii IOJy4eHUs COJIbl B TPOMBIIIJIEHHOCTH — 5 0.

5. YpaBHEeHHE peaKLny MOJIy4YeHHs MOTalla B IPOMBIIIIICHHOCTH — 5 0.

8. Hamummre ypaBHEHUS CIeyIOIUX peakiuii, moadepute K03 HUIEeHTHI:

a) SnCls + NH4sOH —... 6) H3PO2 + KMnO4 + HSO4 — ... B) AICl3 (p-p) + NaxS +
H0 — ...... 10 6.

MaxkcumanbHas onieHka — 10 6amios.

Kpumepuu oyenusanus pezyromamoe

1. Hammcanue npoayKTOB PEeakInu; pacCTaHOBKa KO (DUIIMEHTOB B ypaBHEHHH a; 3 0.

2. Hanucanue mpoayKTOB peakIMK; pacCTaHOBKa K03(puineHToB B ypaBHeHuu 0; 4 6.

3. Harmcanue mpoayKTOB peakiiy; pacCTaHOBKA KO3(PHUIIMEHTOB B ypaBHEHUH B; 3 O

PesynbraThl  JUCHMIUIMHBI ~ ONPEACSIOTCS  OLEHKAMH  «OTIMYHO»,  «XOpOILOY,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIbHO». MTOrOBas OIEHKA yYWUTHIBAET PE3YJIbTATHI
9K3aMeHa U peHTHHTra ceMecTpa: CyMMapHbIi peiitunr kypca — 1230 6anna.

CooTBeTcTBHE OLICHKHU pPeiTHHTY (2-0i cemecTp):

959-1230 6. (78 % OT cyMMapHOTo peiTHHra Kypca) — OTJINYHO;

799 —958 6. (65 % oT cymMMapHOTO peldTHHTA Kypca) — XOPOIIIo;

615 —798 6. (50 % oT cymmapHOTO pedTHHIra Kypca) — yIOBIECTBOPUTEIHHO;

MmeHee 615 6. (menee 50 % OT cyMMapHOro pelTHHTa Kypca) — HeYAOBIETBOPUTEIHHO.



11. YyeOHO-MeTOaAU4YECKOE O0ecIeueHne

a) DIEKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23502

6) Cxopuk H. A. O6mas xumus. JlabopaTtopHble, cCEMUHApCKUE U TMPAKTUYECKUE 3aHATH
/ H. A. Ckopuk, B. B. Ko3zuk. — Tomck: U3a-Bo TT'Y, 2006. — 446 c.

Onexkrponnas 6udsuoreka TT'Y (mocrynno untarenrsiM HB TI'Y)

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

Dnexrpornas 6ubiuoreka TI'Y (moctymuo yurarensm Hb TTY)

12. Ilepeyenn yueOHoiIi JuTEepaTyphl 1 pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— Jlpo3noB A. A. Heopranuueckast xumus: B 3 1.; 7. 1, 2; T. 3 (kH. 1., 2) / A. A. JIpo3nos,
B. II. 3nomanos, I'. H. Mazo, ®. M. Cnupunonos; non pea. 0. /. TpeTbﬂKOBa - M. :
Axagemus, 2004-2008. — 233, 365,348, 399 c. Daekrponnas oubamorexka TI'Y (mocTymHO
ypraresrsiMm HB TT'Y)

— IlleBenvkoB A.B. Heopranmueckas xumusi / A. B. llleBenskoB, A. A. [Ipo3nos, M. E.
Tamwm; mox pexa. A. B. lllesenbkoBa. — M. : Jlaboparopus 3uanuid, 2021. — 586 c.

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

DnektponHas 6ubnuoreka TI'Y (moctynHo yutarensm Hb TI'Y)

— BanoBa ®@. U. Teopernueckrne OCHOBBI HEOPraHUYECKOW XUMHH: y4eOHOe mocobue /
@. U. NBanoBa. — Yebokcapsl: 13a-Bo Uysamickoro yH-ta, 2010. — ArapkoB A.Il. DxoHoMuKa U
ynpasienue Ha npeanpusitun / A.Il. Arapkos [u ap.]. — M.: [lamkoB u Ko, 2021. — 400 c.

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

0) IOMOJIHUTENbHAS JITepaTypa:

— 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 (moctymuo untarensm HB TI'Y)

— Hexkpacos b. B. OcHoBsl o6uieit xumun: B 2 1. / b. B. Hekpacos. — CII0.: Jlans, 2003.
— 656, 687 c. 5. Vraii f. A. OOmas u Heopranuueckas xumusa / 5. A. Vraii. — M.: Briciras
mkoja, 2000-2004. — 526 c¢. Daexkrponnas oudmmoreka TI'Y (mocrymuao unrtarensm Hb TI'Y)

B) pecypchl cetu MHTepHeT:

—www.chem.msu.ru  (http://www.chemnet.ru) — mnopran  QyHIamMeHTaIbLHOTO
XUMHYecKoro oopazoBanust Poccun — noctyn cBo6oHbIH (naTa obpamienus: 06.10.16).

— http://chem100.ru/elem.php?n=16 — crnpaBOYHHUK XUMHKA — JOCTYIl CBOOOIHBIN (IaTa
obpamenus: 05.10.16).

— https://xumuk.ru/spravochnik/a.html - cnpaBoyHuk 1o BemiecTBAaM — JOCTYII
cBoOOAHBIH (naTa oOpamienus: 05.10.16).
— https://xumuk.ru/ — caldT o XuUMHU — JIOCTYHn CBOOOIHBIH (naTa oOOpalleHHUS:

07.10.16)13. [TepeueHp HHPOPMAIIMOHHBIX TEXHOJIOTHH.

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BritodaeT 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);

— my6nuyHO nocTynHbIe o0navyabie TexHomorun (Google Docs, Slnaexc auck u T.11.).

0) nHpOpPMaITMOHHBIE CIIPABOYHBIE CUCTEMBI:


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/

— DIIEKTPOHHBIN KaTajaor Hayynoii OuOIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHAas OubIMoTeKa (pemozutopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/

— Oo0pasoBatenbHas wiardopma FOpaiit — https://urait.ru/

—9BC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajbHO-TeXHUYECKOe o0ecreyeHue

OOyyeHue AUCUMILTUHE OCYUIECTBIISETCS C MCIOJIb30BAHUEM CIICAYIOIIUX IJIOMAaAed U
000py10BaHUS:

— JIGKIIMOHHASI ayJUTOpHS, OCHAIIEHHas MYJbTUMEIUINHBIM 000pYyJAOBaHUEM  JUIS
JIEMOHCTPALIMU MPE3CHTALMMN, CIAlI0B U KOMIIBIOTEPHOM AHUMAalMW; UHTEPAKTUBHOWU JOCKOH
(ayautopust Ne 311 6-ro yueGHoro kopmyca TT'Y);

— nabopatopusie aygutopuu (Ne 219, 6-ro yuebHoro kopmyca TT'Y).

JlaGoparopuu OCHAIEHBI BBITSKHBIMU M CYIIWIbHBIMU IIKadamu, MydensiMu, Becamu,
IEKTPOTUIMTKAMH, JUCTHIUIITOPAMH, UEHTpU(yramu, TEpMOMETpPaMH, CTCKISHHOW U
dbapdopoBoii mocyaoi; HEOOXOAUMBIMU JJIs1 BBITIOJIHEHHSI TAOOPATOPHBIX pabOT peaKTHBAMHU.

15. Undopmauus o paspadorunkax

ABTOpBI IPOTPaAMMBL:

Bopuno Jlronmuna [laBnoBHa, n-p TexH. HaykK, mpodeccop, kadempa HEOPTraHUYECKOM
xuMuM HanuoHanbHOTO HCcneAoBaTenbcKoro TOMCKOTO TOCYJapCTBEHHOIO YHHBEPCUTETA,
npodeccop;

KysnenoBa Csernana AHaronbeBHa, KaHA. XUM. HayK, [OILEHT, Kadeapa
HEOpraHuyeckod xuMuu HanmoHampHOTO HCCIeA0BaTENbCKOTO TOMCKOTO TOCYJIapCTBEHHOTO
YHUBEPCUTETA, TOLEHT.


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/

