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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

Lenbt0 OCBOCHMSI JUCHUIUIMHEI ABISICTCA (POPMUPOBAHUE CIIECAYIONIMX KOMIIETSHIUI:

BbK-2. CnocobeH wuCHojgb30BaTh OJTHUYECKHE TMPUHIMIBI B  TpodeccHoHaIbHON
JESTEIIBHOCTH.

bK-3. CnocobeH wcmonp30BaTh MNPUHIMIBI M CPeACTBA  NPodecCHOHATbHOMN
KOMMYHUKAIMH 1151 9 PEKTUBHOTO B3aMMOACHCTBHS.

OIIK-1. Cnocoben aHanuM3MpoOBaThb M MHTEPIPETUPOBATH PE3YJIbTAThl XUMHYECKHX
HKCIIEPUMEHTOB, HAOMIOCHN 1 N3MEPEHUH B pa3IMYHBIX 007IaCTAX XHUMHUU.

OIIK-2. CiocobeH MpoBOANTh CUHTE3, aHAIN3, U3YUEHUE CTPYKTYPBI U CBOMCTB BEIIIECTB
Y MaTEepUaJIOB, UCCIEA0BAThH IIPOLIECCH] C X yUYACTUEM.

OIIK-3. CrnocoGeH NMpUMEHATh PacUYE€THO-TEOPETUUCCKUE METOIbI JJISI U3YYCHHS CBOWCTB
BEIIECTB M MPOILIECCOB C UX YYAaCTHEM, UCIOJIb3Yysl COBPEMEHHOE MPOrpaMMHOE o0ecredeHrne 1
0a3bl JaHHBIX MPOPECCHOHATBHOIO HA3HAYCHHUS.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

POBK 2.1 3HaeT OCHOBBI U IPUHIHIIBI TPOPECCHOHATBHON 3TUKU B COOTBETCTBYIOIEH
obnactu npodeccruoHabHOM 1eATEeTbHOCTH.

POBK 3.2 Vmeer BbicTpaumBaTh NpOQECCHOHAIbHYIO KOMMYHMKAILIMIO; IPEACTABIATh
pe3ynbTaThl CBOEH pabOThl C Y4YeTOM HOPM U MpaBWi, MNPUHATHIX B MPOPECCHOHATHHOM
coo011ecTBe.

POOIIK 1.1 3naer TeopeTryecKkrue OCHOBBI HEOPTaHUYECKOM, OPraHUYeCKOM, PU3NUIECKOM
U aHAIUTUYECKON XMUMHHU, IPUMEHSET MX NPH pelIeHHH MPOoPECCHOHATIBHBIX 337ad B JIPYTHX
00JacTSIX XUMHH.

POOIIK 1.2  VYmeer cucreMaru3upoBaTb U  HUHTEPIPETUPOBATH  PE3YJILTATHI
9KCIIEPUMEHTOB M PaCYETHO-TEOPETUUYECKUX PAOOT C MCMOJIH30BAHUEM TEOPETHUECKHUX OCHOB
TPAAUITMOHHBIX U HOBBIX Pa3/IeJIOB XUMUHU.

POOIIK 1.3 YMmeer rpamoTHO (OpMYIHUPOBATH 3aKIIOUEHUS U BBIBOJIBI 110 pe3yjIbTaTaM
paboTHI.

POOIIK 2.1 3naer cranaapTHbIE IPUEMBI U ONEPALUU, UCIIOIb3YEMbIE IIPU MOJIYYEHUHN
BEILECTB HEOPTaHWUYECKOW U OPraHUYECKON ITPUPOJBI.

POOIIK 2.2 3Haer TeopeTH4YEeCKHME OCHOBBI METOJOB M3YUEHHUS COCTaBa, CTPYKTYpHl U
CBOICTB JIIsl TPaMOTHOTO BBIOOpA METO/1a UCCIIEIOBAHUS.

POOIIK 2.3 VYmeer npoBOAUTH CTAaHJAPTHBIE CHHTE3bl IO TOTOBBIM METOJMKAaM,
BBIMOJHATh CTAHJAPTHBIE OIEpalMM Uil ONpeAeseHUs] XUMHUYECKOro M (pa30BOro cocTaBa
BEIIIECTB U MaTepHAaJIOB, A TAK)KE MCII0JIb30BaTh CEpUHOE HAyYHOE 000pyI0BaHUE AJIS U3YUEeHHUs
WX CBOWCTB.

POOIIK 3.1 3HaeT OCHOBBI TEOPETUYECKOM (HU3UKH, MATEeMAaTHUYECKOTO aHalu3a |
KBaHTOBOI XMMUU; OCHOBHBIE TEOPETHUECKHUE U TOTYIMIUPUUECKUE MOJIENH, TPUMEHSIEMbIE TTPU
pELIeHNH 3a]]a4 XUMUYECKOW HaIllpaBIE€HHOCTH.

POOIIK 3.2  VYmeer pemarb pacue€THO-TCOPETHUYECKUE  3aJa4l  XHUMHYECKOM
HANPaBIEHHOCTHU MO Pa3pabOTaHHBIM METOAMKAM, UCIIOJIb30BATh alnapar TEOPETUUECKON XUMUU
1 QU3KKH JUIsl TPAMOTHOW MHTEPIIPETAIIMU [TOJIyYEHHBIX PE3YJIbTaTOB.

2. 33[{3"[1/[ OCBOCHHUSA JUCHUIIINHBI

— [MOJIYUHUTh 0a30BbIEC 3HAHUS 110 BAXKHEHUIITUM pasaciiaM XuMHH: HepI/IO)II/I‘—IeCKI/Iﬁ 3aKOH U
CcHuCTEMAa I[ n. MCHI[CJ'ICCBE[; TCOpHUU CTPOCHUA aTOMA, TCOPHUU XHUMHYECKOM CBSA3U U BaJICHTHOCTH,
OCHOBHBIC 3aKOHBI TCPMOAWMHAMUKU U KWHCTUKH, TCOPHUH U 3aKOHBI paCTBOPOB; 3aKOHOMEPHOCTHU
HCpHOI[I/I‘{CCKOﬁ CUCTEMBI B XUMHUHU 3JICMCHTOB,

— IIOHUMATh U aHAJIM3UPOBATH Knaccn(bnxaumo BC€IICCTB, COCTaBJICHUEC CXECM, ypaBHeHHﬁ
mponeccoB; NpOBOAUTL CUCTECMATU3AIMIO NAHHBIX U T. II., UCIIOJIB3YSd TCOPECTUUYCCKUC OCHOBLI
TPAIUIIMOHHBIX U HOBBIX Pa3€IOB XUMHUH,



— MPHOOPECTH HAaBBIKH PA0OTHI C XUMHYECKUMH BELIECTBAMU C COOJIOICHUEM TEXHHUKH
BBINOJIHEHUS Ta0OPAaTOPHBIX PAa0OT M HOPM TEXHUKH XMMHUYECKOH OE€30MacHOCTH.

— TMPOBOAMTH XHMHUYECKHE OKCIIEPUMEHTHl IO TpeUlaraéMbIM METOAWKaM U
MHTEPIPETHPOBATH NOTYUYCHHBIE PE3YIIbTATHI.

3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30oBaTebHOI MPOrpaMMbl

Jucuuninuza otHocutes K bioky 1 «/luciuminza (Mogysn)».
JlMcuuIuInHa OTHOCUTCA K 0053aTeJIbHONM 4acTH 00pa30oBaTeIbHOM IPOrpaMMBbl.

4, CeMe(!prI OCBOCHUA U (l)OpMaTbI l'[pOMC)KyTO‘lHOﬁ arTreCTalum 1Mo JMCHMIIJIMHE

[TepBrIii cemecTp, 3a4eT

[TepBsIii cemecTp, KypcoBasi paborta
[TepBrIii cemecTp, FK3aMeH

Bropoii cemectp, 3auer

Bropoii cemecTp, 3K3aMeH

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

JU1sl yCHemHoro OCBOCHUs AUCLUILIMHBI TPEOYIOTCS KOMIIETEHIIMH, CPOPMUPOBAHHbBIE B
XO0JI€ OCBOEHHsI 00pa30BaTENbHBIX IPOrPaMM IPEALIECTBYIOLIETO YPOBH 00pa30BaHusl.

6. SA3bIk peanu3anuu

Pycckuin

7. O0beM TUCHHILINHDI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisgeT 17 3.e., 612 yacoB, U3 KOTOPHIX:
- nekmuu: 112 u.
- maboparopusie: 160 .
- IPaKTUYECKUE 3aHATHS: 64 4.
B TOM YHCJIE IPAKTUYECKast OArOTOBKa: 224 4.
O06beM caMOCTOSATENbHOM paboThI CTyIEHTA ONpeieTieH YIeOHBIM MIaHOM.

8. Conepmaﬂne AUCHUIVIMHBI, CTPYKTYPHUPOBAHHOEC IO TEMaM

Tema 1. OcHOBHBIE TOHATHS, 3AKOHBI H 32124l XHUMHH

XuUMHST Kak CHUCTEMa 3HAHMW O BEIIECTBAX M WX MpeBpamnieHusix. OCHOBBI aTOMHO-
MOJIEKYJISIpHOTO YueHHsl. CTeXHOMETPHUECKHUEe 3aKOHBI, CIIEIM(PUIECKOe TTOHATHE XUMUU — MOJTb;
HOMEHKJIaTypa HEOPraHUYECKUX COCAMHEHHU. XHMUA — 5SKCICPUMEHTaJbHAs HayKa, pPOJib
TEOPETHUUECKUX 3HAaHUN B XUMUHU. OCHOBHBIE 337]a4l COBPEMEHHOI HEOPTraHUYECKON XUMHH.

Tema 2. YueHue 0 XMMHUYECKOM MpoLecce

DHepreTuka W HaMpaBIEHHOCTh XUMHUYeckuX peakiuil. [lonartue o cucreme, dase,
KOMITIOHEHTE, MapaMeTpax COCTOSHUS CHUCTEMBbI, TEPMOJAMHAMUYECCKUX (PYHKIUAX. BHyTpeHH:s
9Heprus cuctemsl. MI30XopHBIEe U M300apHbIE MPOIECCH, X TemioBbie 3 dexTrl. [IepBriii 3aK0H
XUMHUUYECKON TepMoauHaMuky. CTaHAapTHbIE SHTAIBIINKA 00pa3oBaHMs BellecTB. 3akoH ['ecca u
€ro CIEJCTBUA. 3aBUCUMOCTb YHTAJIBIINKU PEAKLIUU OT TeMIlepaTypbl. BTOpoii 3aKOH XUMHUYECKOU
tepmoauHamMuku. [loHstue »HTponmmu M sHepruu ['nbO6ca. Kputepuum caMonpon3BOIbHOTO
MPOTEKAHUS XMMHYECKHUX MPOIECCOB B M30JIMPOBAHHBIX U OTKPBITHIX cucTemax. OOpaTumbie U
HEeOOpaTUMble XWMHUUYECKHE peakuud. [Ipu3HakKu COCTOSIHUSI XHMHUYECKOTO pPaBHOBECHS,
TEPMOJMHAMHYECKHUI BBIBOJ] 3aKoHa nedcTByrommx Macc (3/IM). dakTopsl, BIUAIOIIME Ha
BEJIMYMHY KOHCTaHTHI paBHOBecHs. Turbl koHCTaHT paBHOBecus (K¢, Kp, Kr, Ky, Kw, Ki, Ks, Bi).
Cwmemienne xumuaeckoro paBHoBecus, mpuHiui Jle-Illarense. OCHOBHBIE TOHATHS XUMUYECKON
KMHETUKHU: CKOPOCTH (CpeaHsisi, UCTHHHASI), OPSAIOK M MOJEKYJISIPHOCTh PEaKIuu, KOHCTaHTa



CKOPOCTH, DHEpPrusl aKTHBAlMM. Peaknny CIIOKHBIC M DJIEMEHTApHBIC;, BIUSHUAE HA CKOPOCTh
peakuuy KOHLICHTPALUKM PEArupyroIIUuX BEIECTB, 3aKOH JEHCTBYIOLIUX MAacC I KUHETUKH.
BnusHue Ha CKOpOCTh peakLuu TeMIepaTypbl, Karaiausaropa U Op., npasuwio Bant-I'odda,
ypaBHeHHE AppeHuyca. [loHsTHE O TEOPUM CTOJIKHOBEHMH, O TEOpPUU AKTHBUPOBAHHOI'O
koMmiuiekca. lloHaTtne Mexanusma peakuui. Peakuum mnocnenoBaTeNbHBIC, IMapajuleibHbIE,
COIPSDKECHHBIC, LENHBbIC; WOHHBIC, MOJIEKYJSIpHBIC, paaukanbHble. [IoHATHE O TOMOI€HHOM M
TeTEepOreHHOM KaTainu3e. ABTOKaTalIu3.

Tema 3. PacTBopbI, HX THIIBI M CBOMCTBA

PacTBOpbl MCTHHHBIE M KOJUIOMJHBIC; XKUJAKHE, TBEpAble M razoodpasHble. PacTBopbI
HACBIIICHHBIC, HEHACBHIIICHHBIE M IIEPECHILICHHBIC, HACAIBHBIE U PEAIbHBIE PACTBOPBIL.
PacTBOpUMOCTH BeleCTB, CIIOCOOBI BBIPAXKEHUS COJIEPXKaHMs BEILECTBA B pacTBOpe; (HaKTOpHl,
BIIMSIOIINME HA PACTBOPUMOCTD BELIECTB. BiMsHUE HA paCTBOPUMOCTD SJHEPIUU KPUCTAIUINYECKON
pELIEeTKH, SHepruM cosibBaTaluu. PacTBop kak (aza nmepemeHHoro cocrana. [lonsTue o ¢pa3oBbix
nuarpammax, npasuwio ¢a3 ['m66ca. uarpamma coctosinusi Bojbl. KoymuraTuBHBIE CBOMCTBa
pa30aBIEHHBIX PacTBOPOB HEAJIEKTPOIUTOB U MIEKTPOIUTOB. 3akoHbl Payns u Baurt-I'ododa,
U30TOHNYECKUI Kod(pdumment. CrnocoObl OnmpeAeNneHus MOJEKYISPHBIX MacC HEIeTyYux
HERJIEKTPOJIUTOB. PacTBOPEI 351€KTpOaUTOB. OCHOBHBIE MOJIOKEHUS TEOPUH JIEKTPOJIUTHYECKON
muccorranui. CHIIbHBIC B C1a0ble DJIEKTPOJIUTHI, KOHCTAaHTA M CTETeHb AMCCOLMAIUH CIadoro
anekTponuTa. GakTopsl, BIUAIOIINAE HA CTENEHD 3JIEKTPOIUTHUECKON TUcCcOonMatui. AKTUBHOCTD
1 KO3 (UIMEHT aKTUBHOCTH MOHA, MOHHAS chiia pacTBopa. KaxkyIascs creneHpb TUCCOanuu
cuibHOrO uekTposnta. [Ipumenenue 3/IM k paBHOBECUsIM B pacTBOpax 2JI€KTpoiauToB. loHHOE
NPOM3BEACHUE BOJIBI, BOJOPOJIHBIA IOKa3zaTelb. [ Maponu3 coieit, (akTopbl, BIUSIOMIHE Ha
paBHOBECHE peakUMil TI'maponu3a. ['ereporeHHsle paBHOBECHUS B PACTBOpAaxX 3JIEKTPOJIUTOB,
IIPaBUJIO IIPOMU3BEIACHUS PACTBOPUMOCTH JUIsI MaJOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIMTOB.
IIpencraBieHre O COBPEMEHHBIX TEOPUAX KUCIOT M OCHOBaHWU. COIPSDKEHHBIE KHUCIOTHI U
ocHoBaHuA. KOHCTaHTa MPOTOJIMTUYECKOrO PAaBHOBECUS KaK XapaKTEPUCTHUKA CUIIbI KUCIOTHI U
OCHOBaHUS OJJIEKTPOXMMHMUYECKHE CBOMCTBAa pacTBOpOB. IloHsATHE O OBOMHOM 3JIEKTPHUYECKOM
cinoe. PaBHoBecue Ha rpanuie Metai—pactBop. CTaHJapTHBIE ANEKTPOAHbIE TOTEHIMAIIBI, PSII
HanpspkeHud — metauioB.  ConpshDKEHHBIE  OKHMCIUTENbHO-BOCCTAHOBUTEIIBHBIE — IApBI.
OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE pEaKLUU B ranbBaHuueckoM aneMmeHte, JJIC snemeHra.
DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN IIPOLIECC.

Tema 4. CTpoenuss atoma, nmepuoanveckuii 3akoH M cucrema. Ilepuoamueckas
CHCTEMa KaK MeTOJ0JI0rMYecKasi 0CHOBA CHHTE3a

PasButne npencrasiieHnii 0 ctpoeHuM aroma. [IpencraBineHus 0 JUCKPETHBIX CBOMCTBAX
marepuu (teopus Ilnanka, ssnenue ¢poroaddexra). Moaens atoma Bogopoaa no bopy, crnektp
aroMa Bojopoja. J[BoiicTBeHHas mpupoaa snekTpoHa. Bonuel ne bpoiinsa. KBanTtoBass MexaHuka
KaK HayKa O JBM)KEHUH MHUKpouacTull. [IpuHuun HeonpenenenHoctu I'eiizenbepra. YpaBHeHue
[lIpenenrepa, NOHATHE O BOJIHOBOM (YHKIUH. XapaKTEPUCTUKA COCTOSHUS AJIEKTPOHA B aTOMe
Ha0OpOM KBaHTOBBIX uucel. PaauanbHas ¥ opOUTalIbHAS COCTABIIAIONIME BOJHOBON (DYHKIIHH.
AtomHble s-, p-, d-, f-opOutamm u wux odHeprus. Cxema DdHEPreTUYECKUX YpPOBHEH
MHOT'O3JIEKTPOHHBIX aTOMOB. D(PPEKThl SKpaHUPOBAHUS, IPOHUKHOBEHHS aTOMHBIX OpOHTasIeH,
MEXIEKTPOHHOIO OTTAJKMBaHUA. [IpMHIMI dHEpreTMdecKou BBINOJHOCTH, NpuHuumn llaynm,
npaBuwio XyHzaa. EMKOCTh sSHepreTndeckux ypoBHEW, MoaypoBHeH, opOutaneil. IlpuHimn
MOCTPOCHHUS JJIEKTPOHHBIX CTPYKTYp aTOMOB. OJEKTpPOHHbIE (OPMYJIbI aTOMOB U HOHOB.
Ilepnonnueckuin 3axkoH [[. WM. MennaeneeBa Kak OCHOBHOM 3aKOH XHMWH, COBPEMEHHas
dbopmynupoBka Ilepuogmueckoro 3akoHa. Ilepwommueckas cuctema Kak KiaccupUKaIuUs
3JIEMEHTOB IO CTPOCHMIO MX AJIEKTPOHHBIX 000JI0YEK, IEPUOAUIHOCTD B UBMEHEHUH HJIEKTPOHHOMN
KoHurypauuu aromoB. CTpyKTypa mnepuoiuueckoil cucrtembl. [lonoxkeHue 5>1€MEHTOB B
[epUoJax, psaax, rpymmnax, NoArpynmnax, CeMeMCcTBax Kak pe3yJsbTaT 3HEPreTHYECKOr0 COCTOSIHUS
M 4YHUCJIa BAJECHTHBIX DSJEKTPOHOB aTOMOB. [lOJHBIE M HEMOJHBIE SJIEKTPOHHBIE AHAJOTH.
Paznuunbie  ¢GopmMBl TMEpUOAMUYECKOM  cUCTeMBl, TrpaHulbl Ilepuonuueckoil  cUCTEMBI.
[TeproanyHOCTh B U3MEHEHUH CBOMCTB aTOMOB 3JIEMEHTOB (PaJuyCcOB aTOMOB U HOHOB, SHEPTUU



MOHU3ALUK, DIIEKTPOOTPHULIATEIBHOCTH, CPOACTBA K DJJEKTPOHY M Jp.) Kak CIEeACTBUE
NEPUOANYHOCTH 3JIEKTPOHHBIX CTPYKTYp. IlepuoanuHOCTh B M3MEHEHMM XMMHUUYECKUX CBOMICTB
JJIEMEHTOB. TepMOAMHAMHMYECKHE, KHHETUYECKHME MPUHLMIIBI CHUHTE3a HEOPraHMYECKHX
coenuHeHui. Vcnonp30BaHne 3aKOHOMEPHOCTEN IEPUOINYECKON CUCTEMBI B CUHTE3€. OCHOBHbBIE
METO/Ibl CUHTE3a, SMIIMPUYECKHUE NIPAaBUIa CUHTE3A.

Tema 5. Teopum XuMH4YecKOH CBSI3H, BajJeHTHOCTH. CTpoeHMe HeOPraHWYeCKHX
MOJIEKY.JI

IIpupoa XMMHUYECKON CBSI3M, KPUBasl IOTCHIIMAILHON SHEPIUH KOBAJIEHTHON MOJIEKYJIBI.
XapakTEepUCTUKHU CBS3U: DHEPIUs, JJIMHA, BAJIEHTHBIM YIOJI, KPaTHOCTb, IOJIAPHOCTb,
a¢(deKTUBHBIHN 3aps]] aToMa B MOJIEKYJie. THITBI XUMUYECKUX cBsizell. PaccMoTpeHne KoBalleHTHOM
CBSI3U B TEOPHM BAJICHTHBIX CX€M; G-, T-, O-CBA3M. THIBI rHOpUAN3ALUN aTOMHBIX OpOHMTAaJIEH.
CBolicTBa KOBAJIEHTHOW CBSI3M — HACBIAEMOCTh M HampasileHHOCTb. (CoBpeMEHHbBIE
IPEJCTaBICHUS] O BAJEHTHOCTU (IIOHSATHE KOBAJIEHTHOCTH, 3JIEKTPOBAIEHTHOCTH, CTEIECHU
OKHCIICHUsI, KOOPAMHALMOHHOrO 4ucia). ['eomerpus razoo0pasHbIX KOBAJEHTHBIX MOJIEKYII,
mMoenb ['nmnectin. OCHOBHBIE TTOHSTHSI O METOJIe MOJICKYJISIpHBIX opburaneir. Metonx MO JIKO.
OHepreTUyYecKre IuarpaMMbl JIByXaTOMHBIX TOMO- U T€TEpPOSIIEPHBIX MOJIEKYJI, 00pa30BaHHbIX
AJIEMEHTaMU MepBOTO U BTOporo nepuoaoB. MuoromneHTpossie MO (B2Hgs, CsHs). MonHast cBsi3b
B razoo0pasnbix Mosekynax (NaCl). CpoiicTBa HMOHHOHI CBSI3M M HMOHHBIX COEIMHEHHH.
[Tonsipu3anuss MOHOB, PACCMOTPEHUE XMMMUYECKOH CBSI3M KaK MOHHOM C Y4eToM JedopManuu
MOHOB. 3aBHUCHMOCTb IOJIIPU3YEMOCTH U IMOJSIPU3YIOLLErO JECHCTBUS KAaTUOHOB MU QHUOHOB OT
pa3zMepa, BEIMUMHBI 3apsi/ia MOHA U CTPOECHMSI AJIEKTPOHHOM 000s10uKku. Vcnonb30BaHne Moaenu
HoJsIpU3aluy sl 00bsACHEHUs CBOMCTB coenuHeHui. [IpaBmiio IIupcoHa MATKHUX M KECTKHUX
KHMCIIOT U OCHOBaHUW. BomoponHas cBsi3b, pacCMOTPEHHE BOJOPOJHOW CBSI3M B Pa3IMYHBIX
TEOPHUSIX XUMHYECKOH CBA3M (3JIEKTPOCTATUYECKUE B3aUMOJICHCTBUS, TIOHOPHO-AKIIENITOPHBIE,
IIpeJICTaBICHUE BOJAOPOAHON cBsA3u B MeToje MO), BiMsHHME BOJOPOIAHOM CBSI3M Ha CBOMCTBA
BenlecTB. Meramueckas cBA3b. [loHsATHE O 30HHOM Teopuum TBEpAOro Tena. Mertaisl,
MOJIyIPOBOJIHUKH, JUAIEKTPUKH. MEXMOJIEKYIsIpHbIE B3auMojeicTBus (cuibl  Ban-nep-
Baanbca). ArperaTHble COCTOSHHUSI BEILECTBA: TBEpHOE, KHUIAKOe, Tra3ooOpa3Hoe. CBs3p B
KOHJICHCHPOBAaHHBIX (pa3ax. Tumbsl B3auMoeicTBUS B pacTBopax. Kpucrammueckoe u amoppHoe
cocTosiHue. THMBl KPUCTANIMYECKUX PELIETOK, AePeKThl CTpyKTypbl. CBOMCTBa BEILECTB C
MOHHOW, aTOMHOM, MOJIEKYJIIPHOM, METAJUIMYECKON PEIIETKAMMU.

Tema 6. XumMus KOMILUIEKCHBIX (KOOPANHAIMOHHBIX) COeINHEHHU I

Koopaunanuonnas teopust Bepuepa. OcHOBHbIE OHATHS (KOMILIEKCOOOPAa30BaTesb, €ro
CTENEHb OKUCIIEHHS, KOOPINHALMOHHOE YNCIIO; JIUTaH], IEHTaTHOCTD JINTaH/1a), IPEAMET XUMUU
KOOpPJMHAIIMOHHBIX COEIMHEHUHM, HOMEHKiIaTtypa. CrnocoOHOCTh 3JIEMEHTOB MNEPHOAUYECKOMN
CHCTEMBl BBICTYNAaTh B KauyeCTBE KOMILIEKCOOOpa3oBaTeNneil M JOHOPHBIX aTOMOB JIUTaHIOB.
PaccMoTpenue XxuMu4yeckoi cBsi3u B KOMIUIEKCHBIX COEAMHEHUSIX (2JIEKTPOCTATHUYECKUM MTOAXO0I,
METO/I BaJICHTHBIX CBsized, MeToa MO, OCHOBHBIE MOJI0KEHUS! TEOPUH KPUCTATUTNYECKOTO TOJIS).
[IpumMeHeHrne TeOopUH KPUCTAIIMYECKOrO MOl A OOBSCHEHUS W3MEHEHUs SHTAJIbIINU
o0pa3oBaHUs B psAAYy OIHOTHIIHBIX KOMIIJIEKCOB, /ISl OOBSCHEHMsS LBETHOCTHM W MarHUTHBIX
CBOMCTB KOMILIEKCOB. Kiacchl KOMIUIEKCHBIX COEIMHEHMI: OJHOSAACPHBIE KOMILJIEKCHI C MOHO-,
NOJHUIEHTATHBIMUA  JIMTAQH/JAaMH, MHOTOSIEPHbIE KOMIUIEKCH, T-KOMIUIEKCHI, KapOOHWIIBI.
TepMoanHaMuyeckass yCTOMUMBOCTh KOMIUIEKCOB B pacTBopax. XenatHblil a¢dekr. Peaknuun
3aMeIlIeHusl BO BHYTpeHHEH cdepe KoMIiekcoB. IlpeacTraBieHne 0 KUHETHUECKH JIAOMIbHBIX U
MHEPTHBIX KoMmIuiekcax. M3omepus (reomerpuyeckasi, ONTHYECKas) KOMIIJIEKCHBIX HOHOB,
cBsizeBas uzomepus. DPpdext TpaHcBiusHUSA YepHseBa. M3omMepusi KOMIUIEKCHBIX COEIUHEHUIN
(mo A. A. I'punbepry). Posib KOMIJIEKCHBIX COEAMHEHUN B PAa3BUTHH HAYKH, pOJIb B IPUPOJIE,
TEXHOJIOTMH, MEULIUHE, HEOPTaHUYECKOM CUHTE3€. XUMMUS 2JIEMEHTOB IIEPUOANYECKON CUCTEMBI.

Tema 7. PacipocTpaHEeHHOCTh XUMMYECKHUX 3JIeMEHTOB.



XuMmus BOJOpPOJA M TaJOreHOB 1'€0OXMMHsA Kak HayKa, OCHOBHBIC IOHATHS TI'€OXHMHH,
CTPOEHHME 3€MHOT0 I1apa. PacpocTpaHEHHOCTh XUMHUYECKUX 3JIEMEHTOB Ha 3€MJIE U B KOCMOCE.
CBs13b pacpoOCTPaHEHHOCTH XUMHUYECKHUX 3JIEMEHTOB Ha 3€MJIE CO CTPOECHHUEM aTOMHBIX SEp U
AIIEKTPOHHBIX 000JI0UEK aTOMOB, MOHOB. OCHOBHOW 3aKOH reoxuMuu (3akoH ['onpammuara),
npaBuia MenneneeBa, Onno-I'apkunca. Xumust HemetamuioB. [IpoGiema pa3MenieHrs BOA0poia
B Ilepuoanueckoir cucreme. PacmpocTpaHeHHOCTH BOJOPOAa, (OPMBI €ro HaXOXKICHHS B
npupone. BaneHTHbIE COCTOSHUSA BONOPOAA, U30TOIBI BOJOPO/IA, 3HAYEHUE U30TOIIOB BOJOPOAA
JUIL SIIepHOM TeXHUKU. MOJEKYJSpHBIA BOAOPOJ, (U3NYECKHEe M XHMHUYECKHE CBOMCTBA;
HOJyYeHHE BOJOPOAa B JaOOpaTOPUM U MPOMBILIIIEHHOCTH; aTOMapHblid Bogopo. Ilpumenenue
BOJIOPOJia, POJIb BOJOPOAA B COBPEMEHHOM sHEpreTuke. TexHHKa 0€30MacHOCTH IpU padore ¢
BonopogoM. CoeJMHEHNSI BOIOPOAA C METAJUIAMU M HEMETAJNIAMU — THPUIbL, TUIIBI CBA3EH B HUX,
NoJy4yeHue, (QU3MUECKUe M XHUMHYECKHE CBOWCTBAa TUAPUIOB, IPUMEHEHHE. XHUMHUYECKHE
aKKyMyJIATOpbl Bojopoaa. OOmias XapakTepUCTHKa CeMeHCTBa rajoreHoB. PacrpocTpaHeHue
raJIOTeHOB B IPUPO/IE, MOIy4YeHUE CBOOOIHBIX TaJOI€HOB B IPOMBIIUICHHOCTH U B JIA0OPAaTOpHUH,
TOKCUYHOCTB TajoreHoB. IIpuMeHeHne rajoreHoB B NPOMBIIUIEHHOCTH U TexHUKe. CTpoeHue
JByXaTOMHBIX MoJieKys TrajoreHoB (merox MO). ®dusmueckue M XUMHUYECKHE CBOWMCTBA
MOJIEKYJISIDHBIX TaJIOTEHOB, UX OKHCIUTEJIBHBIE CBOMCTBA, B3aUMOJECHCTBUE C METaJLIaMU U
HeMeTa/ulaMH. B3anMopelicTBHE TrajloreHOB € BOJOW (ruapaTanusi, oOpa3oBaHHE KIIATPaTOB,
peakuMy JUCIPONOPLMOHUPOBaHUsA). [‘amoreHoBomOpoabl, UX (U3NYECKHMEe U XMMHUYECKHE
CBOWCTBA, CIIOCOOBI MOJTYYCHHUs. XapaKTep W3MEHEHHs B PAIy Talor€HOBOJOPOIOB MPOYHOCTH
XUMHUecKOoH CcBs3u H-I', BOCCTaHOBUTENIBHBIX CBOMCTB. PacTBOPHI rajoreHoBoJOpOIOB B BOJE,
WU3MEHEHUE CUIIBI FaJIOr€HOBOAOPOAHBIX KUCIOT B psaxy HF—HI. Kucnots! miiaBukoBas u comnsHas,
IIOJIyY€HUE COJIIHOM KHCJIOTBl B IIPOMBIIUICHHOCTH, CBOWCTBA; IOIYYEHHE XJIOPHIOB.
KucnoponHble coeMHEHUsI TaJOr€HOB — OKCHUJBl U KUCIOPOJCOJEpKale KUCIOThl. OKCHIbI
ximopa: ClO, ClO., CIO3z, Cl.O7, ux mnomyuenue, cBoictBa. Okcuapl OpoMa W HOA.
Kucnoponconepkaiue KHCIOTHI Xjopa, Opoma, HMOJa W MX COJM, COCTaB, CBOMCTBA.
X7nopHOBaTHUCTasl KUACIOTA, €€ COJMU. XJIOPUCTAsl, XJIOPHOBATasl, XJIOPHAs KUCIOTBl M UX COJIH,
cnocoObl nostyueHus. CpaBHEHHE TEPMUUECKON YCTOMYMBOCTH, CUIIbI KUCIOT U OKUCIUTEIbHBIX
CBOWCTB B Py KUCIIOPOJCOJEpXkKAIUX KUCIOT Xjopa. Kucnopoaconep:xaiye KucioTsl Opoma,
M0J1a ¥ UX COJIU, COCTaB, cBOMCTBA. [loimyueHre OpOMHOI KUCIIOTHI C UCIOIb30BaHUEM (PTOPUIOB
KceHOHa. MoJHble KHUCIOTHI, WX THApaTHble (GOPMBI, MOJYyYEHHE KHUCIOT U HX CoJeil.
MeKraJloreHHbple COeJUHEHUS, TOJINTATIOTEHUIbI, UX MOJyYEHHE U CBOMCTBA, CTPYKTYpa.

Tema 8. Xumus Kucjiopoaa, cepbl ¥ 3J1€MEHTOB MOATPYIIIBI CeJICHA

OOmiass xapakTepuCTHKa TIJIaBHOW NOArpynmbsl IecTtod rpynnsl. Kucmopog u ero
coenuHenus. CTpoeHue MoJeKyJibl Kucinopoaa ¢ no3unun Merona MO. Ilonyuenue kucnopoaa B
1ab0paTopuy U MPOMBIIIJICHHOCTH, XKUAKUN KUciIopoa. dusndyeckrue U XMMUYECKUE CBOMCTBA
MOJIEKYJISIPHOTO KHCIIOPOZA, €r0 NMpUMEHEHHE. BakHelne OKCHIbl METAIJIOB U HEMETAJUIOB,
KJIACChl OKCHJIOB, TUITBI XUMUYECKOM CBSA3H B HUX, PU3NUECKHE U XUMUYECKHE CBOMCTBA OKCHUIOB.
Bopna kak BaxkHeiiee coeTMHeHNE KUCIOPO/Ia, poiib BoJbl B Onocgepe u reochepe. [lomyuenue,
CTPOCHHE MOJIEKYJIbI BOAbl. DU3NUYECKUEe U XUMHUYECKHUE CBOMCTBA OOBIYHOM W TSKEJIOW BOJBI.
Acconmanys MOJIEKYJ BOABI, paAvoiM3, TepMmuueckas auccouuanus. [lepokcunbl u
HAJIEPOKCUIBI, MX IOJy4YEHUE, CBOWCTBA M IpUMEHeHHe. Ilepokcua BOIOpOJa, CTPOECHME,
TEPMHUYECKasl  YCTOMYMBOCTb, JHMCCOLMALMs B  BOJHOM  pacTBOpPE, OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA MEPOKCUA BOJOPOIA B KUCION M IIENOYHOM cpenax. [lomyuenue
U INPpUMEHEHHME IMEPOKCUAA BOAOPOAA B TEXHHUKE, MeAulMHE. llepokcuabl, HaANEpOKCUABI
METAJJIOB, X npuMeHeHue. O30H, €ro CBOWMCTBa, CTpoeHue, mnojydeHue. lIpumenenue mist
030HMPOBAHMS BOJBI U BO3/lyXa, IPUMEHEHUE B KAUECTBE OKUCIUTENA B CUHTe3e. O30HUIBI, UX
MIOJIyYeHHUE, CBOWCTBA M IpuMeHeHne. DOpMbl HAXOXKJICHHS B INPUPOJE CEPHI, MOJYyYECHHE U
npuMeHeHue cepbl. Cepa: aJuIOTpONHbIe MOAU(UKALINY, TUAarpaMMa COCTOSIHHSI, COSTUHEHUS C
MeTaJlJlaMiM M HeMeTalslaMd  (TaJloTeHM[Ibl, THAPUABI, OKCHUIbL, Cyiabhuasl). Tuonwmi-,
CyJb(YpHITaJIOreHU/ b1, oTy4YeHue, cBoiicta. Oxcuanl ceprl(1V, VI), ux ctpoenue, puzndeckue
U xuMuyeckue cBoicTBa. CepoBomopoAd, Cyib(haHbl; KUCIOTHO-OCHOBHBIE CBOMCTB BOJHBIX



pPacTBOPOB BOJOPOAHBIX COEMHEHUM CEPBl; CyIb(UIbl, TOIUCYIb(UIBI, TOyYEHHE U CBOUCTBA.
Kucnopoaconepxkammue KucioTel U ux conu. OTHOsIEpHbIE KUCIOTHI CEphl: CYIb(OKCHUIOBAs
KHCJI0TA; CEpHUCTas KUCII0Ta, CTPOEHHE, [T0JTyuyeHHe, cBoicTBa. Cynb(UTh! U THAPOCYIbOUTHI, UX
TEPMHUECKasl yCTOWYMBOCTb, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA, TUAPOJIN3 B BOJAHBIX
pactBopax. CeMelCTBO CEPHOM KUCIIOTHI: KUCJIOTHI CEpHasi, THOCEpPHAsl, HAJACEpPHAas U UX COJIH;
dTopcynbdoHoBas, HUTpo3WiICcepHAas KUCIOTHL. CepHas KHCIOTAa KaKk OJHA W3 BaXHEUIIMX
MHUHEpAJIbHBIX KHUCJIOT, ee npuMeHeHrne. CBONCTBA CEpHOM KUCIOThI, KOHTAKTHBIN U HUTPO3HBIN
IPOMBIIIJICHHbIE METO/IbI IOJTYYEHUs, CYIb(PaThl U THAPOCYIb(GAThH METAJUIOB, BIUSHUE TPUPOIBI
KaTHOHA Ha TEPMHUYECKYI0 YCTOMUYMBOCTH Cyib(aroB. Kucnora tuocepHas, THOCYJb()ATHI.
[TonyyeHnue, CTpoeHHE U CBOMCTBA THOCYJb(ara HaTpus. MHOTosAEpHBIE KHCIOTHI CEpPhl CO
CBA3AMHU KOCJIOpOJ—Cepa: IHUpPOCEpHas, TpHUCEpHas, HAJACEpHas; CO CBA3SIMU cepa—cepa:
TUIPOCEPHUCTAsS], IUPOCEPHUCTASA, JUTUOHOBASL, IOJINTHOHOBBIE KUCIOTHI DJIEMEHTHI TOATPYIIIbI
celleHa, HaXOKAECHUE B IIPUPOJIE, METOBI ITOJIyUYEHHsI IPOCTHIX BEIECTB. ArperaTHOe COCTOsIHUE,
CTpPOEHHE, CBOMICTBA IPOCTBHIX BEIIECTB. BoIOpOAHBIE COEAMHEHHUS, CENEHUABI, TEIUIypPUJBL.
Okcunpl 902, 203 cenena u temtypa. CpaBHEHHUE KHCIOTHOOCHOBHBIX M OKHCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB OKCHJIOB, THJIPOKCHU/IOB YETHIPEX- U IIIECTUBAJICHTHBIX CEPBI, CEJIEHA
u temrypa. Collm XaJlbKOI€HOB B CTeNeHH OkucieHus +4, +6. IlonoHuil — paauoakTUBHBIN
anemeHT. lIposiBiieHHE BTOPUYHOM NEPUOJUYHOCTH B CBOMCTBAX KHMCIIOPOJHBIX COCOUHEHUU
3JIEMEHTOB TJIaBHOM MOATPYIIIbI MECTOM IPyIIIbI.

Tema 9. Xumus azora, ¢pochopa

OOmiast  XapakTepuUCTUKAa XUMHM  3JEMEHTOB  MOATPYyHNbl  Mblbska  OOmas
XapaKTePUCTHKA AJIEMEHTOB IJIaBHOW MOATPYIIIBI MATON Tpymnibl. XUMHUS XapaKTEPUCTHUECKUX
3JIEMEHTOB — a30Ta, Gocopa. PacipocTpaHeHHOCTh U HAXOKACHUE a30Ta B IPUPOJIE, TOJTyUEHHUE
azora B 1a0OpaTOpuM W TMPOMBIIUICHHOCTH, MPUMEHEHHE MOJIEKYJISIPHOTO a30Ta, MpodieMa
CBSI3bIBaHUSA aTMOC(EpHOro aszora (posib HUTPOI€HMIIBHBIX KOMIUIEKCOB). Du3uueckue u
XUMHUYECKHE CBOMCTBA MOJIEKYJISIpHOIO a3oTa. CTpoeHue Mosiekysbl azota B Metogax MO u BC.
['anorenuasl azoTa, MX cCBoWcTBa. VOHHBIE, KOB&JIEHTHBIE, METAIONOMO00OHBIE HUTPUIBL:
NoJIly4yeHue, cBoiicTBa. BopopoaHble coenHeHusl a30Ta: aMMMAaK, TMAPA3UH, THMIPOKCHIIAMUH,
a30TUCTOBOAOPO/AHAs KHUCIOTa M UX coid. CpaBHEHHWE OCHOBHBIX UM  OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB B PsAly BOJOPOAHBIX COEAMHEHUM a30Ta. AMMHMAaK: CTPOCHME,
du3nyeckue M XUMHMYECKHE CBOMCTBa, IOJIyueHHE B J1a0OpaTOpUM U TNPOMBIIUIEHHOCTH;
TUIPOKCHUJ aMMOHMSI, COJIM aMMOHUS, UX TIOJTyuyeHue U cBoiicTBa. [IpumeHeHne ammuaka u cosei
ammoHus. [lomydyeHue, cBOICTBA M NPUMEHEHHE TUApPA3MHA, TMAPOKCHIAMUHA U HUX COJIEH.
[Tonydyenue u CBOMCTBa a30THCTOBOJOPOJAHON KHUCIOTHI U a3uJ0B. KUCIOpOAHBIE COENMHEHUS
azota. CTpoeHue, oyryueHre 1 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB okcH 0B a3oTa: N20, NO,
N203, NO2, N2O4, N2Os. Aunonnsie u katuonusie ¢popmsl okcuaoB azota(lll, V). Crpoenus u
CBOMCTBA a30THCTOM KHCIIOTBI, NOJyYE€HUE, KUCIOTHBIE U OKUCIMTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOICTBa, HUTPUTHI. A30THas KHCJIOTA: CTPOCHHE MOJEKYJbl, (PU3NYECKHE M XUMUYECKUE
CBOICTBa, MOJIy4YEHHUE B NPOMBIIUIEHHOCTH. 3aBUCUMOCTh COCTaBa MPOJYKTOB BOCCTAHOBJICHUS
A30THOW KHUCIJIOTBl METa/llaMd OT KOHIIEHTpAlMH KUCIOThI M IpUpojbl Metaiuia. Hutpartsl,
IIOJIy4YE€HUE, CBOWMCTBA, UX POJIb B TEXHHUKE. TepMHUYECKOE Pa3IOKEHHE HUTPATOB aMMOHUS U
metauioB. @opmer HaxoxaeHUsT Pochopa B mpupoxae. AmnorponHbie Mmoaudukanuu docdopa.
[TonyyeHue u npuMeHeHHe KpacHOTo 1 6estoro ocdopa B mpombilieHHOCTH. CTpoeHue 6enoro
u KpacHoro ¢ocdopa, puznyeckue W XUMHUECKHe cBoicTBa. BsammoneiictBue ¢ocdopa c
MeTajulaMid U HemeTaiiamu. Bonoponusle coeaunnenust ¢ocdopa. Ilomydenus u cBoiicTBa
docduna, conmu dhochonus. Oxcunbl pocdopa(lll, V): momydenne, cTpoeHre MOJIEKYJI, CBONCTBA.
Kucnopoaconepxamue kucnotsl ¢ochopa. OnHosiiepHble KHCIOTH (ocopa W ux couu:
docdopHoBatucTas kuciora u runopocdutel; ochopucras kuciaora u pocursr; pocopHas
KucioTa U (ocdarel; MOTydeHUE, CTPOCHUE, CBOWCTBA. MHOTOsIepHbIE KUCIOTHI (ocdopa co
cBsa3siMu —P—-O—P—: nmonumetadochopubie KUCTOTH (AU-, TPHU-, TekcaMeTadocPOpHbIE KUCIOTHI,
JUHEWHBIE U UKInYecKue), nonumeradocdarst; nonudocopHbie KUCIOTH (auopTodocdopHas
kuciota), moiudocdare; HaapochopHas kuciora, nepdocdarsl. MHOTOSIEPHBIE KHUCIIOTHI



docdopa co ces3samu —P—P—: pocdoproBartas kucnora, runodocdarsl. CpaBHEHHE KUCITOTHBIX,
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB 51 TEPMUYECKON YCTOMYHBOCTH
Kkucioposcoaepxkamux kuciot dpocdopa(l, 111, V). dochopHbie ynoOpeHHs 1 MOIOIIHE CPEICTBA
Ha ocHOBe (ocdaroB. CpaBHUTENbHAS XapaKTEPUCTHKA COCTUHEHUN 3JIE€MEHTOB MOATPYIIIIBI
MBIIIbsIKa. MuHEpaibl MbIIIbSIKa (peajabrap, aypuIIMTMEHT), CYpPbMBbI (CYpbMSIHBIN OJecK),
BUCMyTa (BUCMYTOBBI Oneck). [lomyueHne mpPOCTBHIX BEUIECTB W3 MPHUPOJHOTO CHIPHS.
Ousnyeckue M XUMHUYECKHE CBOWCTBA, IMPUMEHEHME MBIIIBSAKA, CypbMbl, BHUCMyTa. CIuiaBbl
CYpbMBbI U BUCMYyTa. Bogopo/iHbIE COEMHEHMS JIEMEHTOB MOATPYIIIbI MBIIIbSAKA: MOJyYEHUE,
CTPOEHHE, CBOMCTBA. ApCEHUbI, aHTUMOHUIbI, BACMYTH/IBI, IIOJIy4€HUE, CBOUCTBA. | aoreHu b
anemenToB(1Il, V) moarpynmnsl Mellbsika, noixydeHue, ruapoins. CoequHEHNE TPEXBAJIEHTHBIX
3JIEMEHTOB MOATPYIIBl MBIIIbSIKA: OKCUIBI, TUAPOKCHUIBI, OKCOCOJIH; CYIb(GHUABI U THOCOJH.
[TposiBnenue amMQpOTEPHBIX CBONCTB COCIWHEHUSMHU MBIIIbSIKA. BaxHeWmme coenuHeHus
BucmyTa(Ill). CoenuHeHus NATUBAJCHTHBIX 3JEMEHTOB MOATPYIIBl MBbIIIbAKA: OKCHJBL,
MBIIIBSKOBAs M CypbMsIHasl KMCIOTbI, apCEHAThl U AHTHMOHAThl; BUCMYTAaThl, UX IMOJIY4YEHUE U
CBOMCTBA Kak cuibHeHmX okuciauteneil. Cynbuasl u THOCOaM MbImbiKa(V) u cypbmbi(V).
Cocrosinue cypbmbl(V) B BOAHBIX pacTBopax. ComocTaBieHUE COCTaBa, CTPOCHUS, KUCIOTHO-
OCHOBHBIX UM  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB  OJHOTHIIHBIX  COCIMHEHUN
anemenToB(V, III) moarpymnmel Mblbska (IPOCTHIX BELIECTB, TUAPUIOB, TAJIOI€HHUI0B, OKCHIOB,
KHCJIOPOACOAEPKAIIUX KHCIIOT).

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

OOw1ast xapakTepuCTUKa INIaBHOW MOATPYIIBl YETBEPTOM IPYHIIbI, IEPEXO B IPYIIE OT
HEMETAJUIMYECKUX (yIJepoJ, KpEeMHHUH) K METAJUIMYECKUM CBOMcTBaM (repMaHuii, OJOBO,
cBUHell). XUMHUS XapaKTePUCTHUECKUX IEMEHTOB — yrieposa u KpeMHUs. PopMbl HAXOXKACHUS
yriepoja B MPUpPOe, CIOCOOHOCTD yriiepoaa o0pa3oBeiBaTh cBs3u C—C pa3nuyHON KpaTHOCTH,
MHOrooOpas3ue OpraHM4YeCKMX M HEOPraHWYEeCKUX COCIMHEHMH yriepoja. AJIOTpOnUYecKue
dopmbl yraeponsl (rpadut, anmas, kapOuH, QyiepeHsl, rpadeH): MOIydeHHE, CTPYKTYpa,
CBOWCTBa, NMpPUMEHEHUE. AKTUBUPOBAHHBIH yroib Kak ajcopOeHT. CoeaumHeHHs yriepojaa ¢
MeTaJulaMi ¥ HeMeTamiaMu. BakHeiime xkapOHIbl, UX KIACCU(PHUKALMS 110 THITY XHMHUYECKON
CBSI3U, INpPUMEHEHHE KapOUJ0B B TEXHUKE W XUMHUYECKOW MPOMBIIUIEHHOCTH B KadyecTBe
TYTOIUIaBKUX, BBICOKOTBEPJBIX MaTepHasioB. [‘aJloreHuIIbl yriaepojaa: YeTbIPEXXJIOPUCTHIN
yriaepoJ, xJopogopm, GTOPIPOU3BOJHBIE YITIEPOia U UX MPUMEHEHHe. MeTalaoopraHndeckue
coenuHeHus1 yriepoaa. Kucinopomueie coeaumHeHus yriepona: okcup yriepona(ll), crpoenue
monekyisl (Meroasl MO u BC), nmonyuenue, xumMnudeckue cBoiictBa. KapOoHHIIBI epexo HBIX
AJIEMEHTOB, MOJy4YeHHE CTpoeHue, cBoiicTBa. [lpumenenue okcuaa yraepoaa(ll) B xumuueckoi
OPOMBIIIJICHHOCTH M B KadecTBe TorumBa. Okcup yriepoaa(IV), momydyeHue, cTpoeHue
MOJIEKYJIbl, PU3NYECKHE U XMMHUECKHE CBOICTBA, MpuMeHeHne. CeMeCTBO yrolbHON KUCIIOTHI:
yroJjibHasi, KapOaMUHOBasi KUCIIOTHI, KapOaMHJl, THOYTOJIbHAS M Ha/{yTrOJIbHAst KUCIOTHL. YTOJIbHAs
KHCJIOTa, €€ CTpoeHue u cBoiicTBa. KapOoHaTsl, ruapokapOOHAThI, X TUAPOIIN3, TEPMUUECKas
ycroitunBocTh. [lonmydenue conpl (aMMHadHbIN U CyabhaTHBIN MeTo1b1) U noTaa. [lonydyenue u
npuMeHeHue kapOamuaa (MoueBHHbI). CoelMHEHUSI CEeMEWCTBAa CUHWJIBHOM KHUCIIOTBHI: JHLMAH,
LIMAHUCTBIN BOJIOPOJ, IUAHAMHU/, [IMAHAT BOJOPOAA, POAAHUCTHIN BOAOpo. CHHMIIbHASA KUCIIOTA,
IPOCThIE U KOMILJIEKCHbIE IIMaHU Ibl. [{MaHaMu/Ibl MIEIOUHBIX U 1IET0YHO3EMENbHBIX AJIEMEHTOB.
PonanucroBonoponnas kucinora u ee cond. Kpemuuil. OCHOBHBIE KpeMHMIMcCOAEpKallue
MUHEpPAJbl: KBapll, CHJIMKATHI, aJOMOCHJIMKATHI (IIOJIEBOM INMAT, CII0Ja, acOecT, KAaoJHH).
[TonyyeHne KpeMHHMs, KpUCTAJUIMYECKas CTPYKTypa KpeMHHA, (u3nyUeckhe M XUMHYECKue
CBOICTBa, KPEMHHI Kak MOIyNnpoBogHUK. CoeTMHEHUSI KPEMHHUS C METajllaMU M HeMeTallJlaMu:
CHIIMIUIBI, WX KiIacCU(UKAIMSA 10 THUIY XWUMHUYECKOW CBSI3M, NPUMEHEHHUE;, TallOTeHH]IBI,
rexca)TOpOKpeMHHEBasi KUCIIOTa, ee conu. KapObun kpemHHs U MaTepuaibl Ha €ro OCHOBE.
Cunanspl, NoJay4yeHHE, CBOMCTBa, NpUMEHeHue. KucinopogHsle COEAVMHEHMSI KPEMHUS: OKCH]
kpemuusA(IV), ero mnomumopdHble MOAM(PUKALUU; KPEMHUEBbIE KHUCIOTHI, 30JIb M T€Jb
KPEMHHUEBOM KHUCIJIOTBI, CWJIMKAaThl, MX THAPOJIU3, MPUPOAHbIE CHIMKATBL. OCHOBHBIE THIIBI
CTPYKTYp CHUJIIMKATOB: OCTPOBHBIE, LIETIHbIE, CIOUCThIE, TpEXMEpHbIE. MICKyCCTBEHHBIE CHIIMKATBHI:



CTEeKJa, CHUTAJUIbl, LEMEHThI, NMPUHIUIBI MPOMBIIUICHHOTO MOJyYeHHUs CTEKJa U IIEeMEHTa.
CpaBHeHHE CBOMCTB KHUCJIOPOJHBIX COCIMHEHUM M TaJOT€HHJIOB YIJIEpOoJa U KPEMHUSI.
Baxkneiiimne xpeMHMHOpPraHU4YeCKHEe COCIUHEHHS: CUJIOKCAH, CUJIMKOHBI, UX IMPUMEHEHHE B
texHuke. OOImas XapaKTepHCTUKA TJIaBHOM MOJTPYMIBI TPEThEH TIPYIIBI NEPUOTUIECKOM
cucteMbl. MuHepansl 60pa, oJIydeHHe U CBOMCTBA Oopa, Moaudukanuu 6opa, ero (Gu3nIecKue
U XMMUYECKHE CBOICTBa, UCIOJIb30BaHUE Oopa B snepHoil sHepretuke. CoenuHeHus 6opa ¢
MeTaJlJIaMi U HeMeTaJlaMu: KapOuja Oopa, HUTpuA Oopa — TeKCaroHaJbHBIM M KyOHYeCKHid,
Oopuabl MetaioB. ["amoreHuapl Oopa, MoMydYeHHe, CBOWCTBA; TeTpadTopoOOpHAs KUCIOTa, e
conu. bopaszon kak ananor 6ensona. [lonydenue, ctpoeHue, cBoiicTBa 1ubopaHa, pacCMOTPEHUE
XUMUYECKOU CBsizM B auOopane B Meroge MO (TpexueHTpOBbIE IBYXDJIEKTPOHHBIE CBSI3M).
['unpunoboparsl metaiioB. Kucnoponnsie coequnenus 0opa: okcuz 0opa, 60pHbIe KHUCIOThI, HX
COJIH, TONUOOpPATHI, MONIy4YeHHE, CTPOeHHE, THAPOoIn3. Dhupsl 60pHOI KuCIOTH. lpumenenne
Oypsl. [lnaronaibHOE CXOACTBO CBOMCTB coelMHEHUN Oopa U kpeMHus. O0Ias xapakTepucTuKa
[JIaBHOW moArpynmbl 8-oi rpynmbl. HaxoxkneHue HHEpPTHBIX Ta30B B mnpupone. CrocoOsl
MOJTy4YeHUE U CBOMCTBA OJaropoAHBIX ra3oB, 3aKOHOMEPHOCTH B U3MEHEHUH MX (DU3MUECKUX U
XUMHYECKHX cBoMcTB. Knarparsl Omaroponnsix ra3oB. Coenunenus kcenona(ll, 1V, VI, VIII):
dbTopuabl, OKCHUJIBI, KUCIOPOICOIEPKAIIIE KIUCIOTH M UX COJIM. XUMHUYecKas CBsI3b BO propumax
kceHoHa (XeF2, XeFs, XeFe) B pamkax Teopun MO (TpexiieHTpOoBast 4€THIPEXIIECKTPOHHAS CBSI3b
B COCAMHEHUSX HMHEPTHBIX Ta30B). OKHUCIUTENbHBbIE CBONCTBA (DTOPUIHBIX U KUCIOPOIHBIX
coeuHeHu kceHoHa. [IpumeHeHune O6aaropoaHbix ra3oB. O0IIas XapakTEpUCTUKA P—3JIEMEHTOB
(HEMETaIIIOB).

Tema 11. O01me cBONiCTBa METALIOB

XuMHUS S- U p-MeTaioB MeTasuibl, pacpoCTpaHeHHe B IPUPOJIE, METOIbI MTOJIYUCHUS U3
NPUPOIHBIX COSIUHEHHA, OYNCTKA, (PU3NYECKHE U XUMUYeCKne cBoiicTBa. CIIaBhbl, MOTyYeHHE,
MOHATHE O (UBUKO-XMMHUYECKOM aHAIM3€e, AUarpaMmbl IaBKOCTH. CIIaBbl HA OCHOBE TBEPIBIX
pacTBOpPOB 3aMEIEHUs U BHEAPEHUS, dBTEKTHK, UHTEPMETAUIUI0B. [IpuMeHeHre MeTaiioB u
CILIaBOB.

Ilesi04HBIE H LIEJI0YHO3eMeIbHbIEC MeTAJLIbI, X coequHeHus. Haxoxaenue B npupoae
HIEJIOYHBIX 3JIEMEHTOB, BaKHEHIIINE MUHEpasbl, MOJTYYSHHE M CBOMCTBA MIENOYHBIX METAJIOB.
N3MeHeHne XMMUYECKOW aKTUBHOCTH IIEJIOYHBIX METAJUIOB B PSIAY JIMTUN-LE3UN MO OTHOLLICHUE
K BOJE, KHCIOpody, a30Ty. CoeIMHEHHs WIEJOYHBIX JJIEMEHTOB: OKCHIBI, IEPOKCHIBI,
CYNEPOKCH/IbI, 030HUBI, HUTPUIBI, THAPUIIBI, TUIPOKCUIBI, UX TIOJIyYCHHE, CTPOCHUE, CBONCTBA,
MPUMEHEHHE; COJHU IIENIOYHBIX METAIJIOB (HUTPATHI, CyIb(haThl, TaJOTEHUIbI), KOMIUIEKCHBIC
coenuHeHus. MI3MeHeHune cuiibl OCHOBAHUM B pacTBOPE, TEPMUUECKON YCTOWYMBOCTU KapOOHATOB,
HUTPATOB, CyJIbGAaTOB B pALy MIETOYHBIX d3IeMEHTOB. (OCOOEHHOCTHM XUMHUHU JIUTHSL.
buonoruueckas posb COeTMHEHUH IIETOYHBIX JIEMEHTOB, IPUMEHEHHE X B MPOMBIIIJIEHHOCTH,
KanuitHele ynoOpenus. IllenoyHozemenbHbIE MeTaIBl M WX coeAuHeHus. CpaBHUTENbHas
XapaKTepUCTHKA CBOMCTB IIEIOYHO3EMEJbHBIX METAJUIOB M uX coenuHeHui. [lomydenue,
CBOIicTBa MeTaymueckoro 6epuimus. OKcHl, THAPOKCUA Oepuius, ux aMpoTepHocTh. CpenHue
U OCHOBHBIE COJIM OEpHIIMS, OKCOOEPHMIUIATHI, UX THUIPOJIN3; KOMIUIEKCHBIE COJU OepUIUIHS.
[anorenuapl Oepuiiins, MONyYeHUE, CTPOEHHE, CBONCTBA. TOKCHYHOCTh OCpHIUIHS U €ro
coeMHeHUH. MuHepasibl Mardusi, MOJIyYeHHUE MarHusi U3 MUHEPAIBLHOTO CHIPhs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA METAJUTMYECKOr0 MarHusi. CIuiaBel Maruusi, MX 3Ha4eHUe ISl COBPEMEHHOM
TexHUKU. OKCUA U TUAPOKCU MarHus, COJIH, TUAPOIIN3 COe MarHus. ['anorenuipl, noixy4eHue
0E3BO/IHBIX TAIOTEHUJIOB MarHus, MarHe3ualbHBIN IIeMEHT. J[MaroHaabHOE CXOACTBO CBOWCTB
COCTMHCHUI MarHus U JINTUSI. DJIEMEHTHI TOATPYIITHI KaJIblivsi. MUHEpabl KabIUs (M3BECTHSIK,
MeJ, MpPaMop, THUIC), CTPOHIMS (I[EIECTUH, CTPOHIIMAHUT), Oapus (TSHKEIBIN IIMaT, BUTEPHUT),
MOJTyYeHUE METAJUIOB, MX (PM3HUECKUE U XUMUUYECKHE CBOMCTBA. [ MAPHUIBI 2JIEMEHTOB MTOATPYTITTHI
KaJIbLIMsl, TIOJTy4eHHEe, CBOMCTBA, mpuMeHeHne. OKCUAbl U TUAPOKCUABI (rallleHast U HeramieHas
U3BECTb), TaJOr€HMJIbl, HUTPATHI, MajoOpacTBOPUMbIE CyJb(haThl, KapOOHAThI, OKCAaJaThl.
3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB COEIMHEHUH IETIOYHO3EMENBHBIX JIEMEHTOB: KUCIIOTHO-
OCHOBHBIX, KOMITJIEKCOOOPa3yIOIINX, PACTBOPUMOCTH, SHEPTUU THAPATAUN HOHOB, TEPMUYECKON



YCTOMYMBOCTH KapOOHATOB, CyJb(HaTOB, HUTPATOB B Py Kambluid—Oapuidi. JKECTKOCTh BOIBI
(BpeMeHHas1, TIOCTOsIHHASA), METOABI €€ YCTpaHeHHs.. TOKCHYHOCTh COeAMHEHHH Oapusi, OIaCHOCTh
pPaIMOaKTUBHOIO 3apakeHus cTpoHiueM. Panuii, otkpeite pamus M. CkionoBckoit-Kropu.
Briienenue pagus u3 pya, NIpoAyKThl paJHOaKTUBHOTO pacnaaa paaus. O0mas XxapakTeprucTuka
S-METaJlIOB.

AJIIOMUHMH, 3JeMEHThl MOArpynnbl rajjius. MuHepanasl aqlOMHHHUSA, NepepadoTka
Ookcurta. [lomydyeHue METAIUIMUECKOTO ANIIOMUHUS, (QU3MYECKHE M XUMHUYECKHE CBOMCTBA
amomuHus. CrulaBbl amoMuHus, uX npuMmeHeHue. Oxcupn amomuHusA(IIl) um rugpoxenpg
QIIOMUHMS, TPOLECChl €ro OoJsuuMu U okcoysinuu. llomydeHuwe amOMHMHATOB METOJIOM
TBepao(a3HOro cuHTE3a, UX cBoicTBa. 'anmorenuanl amoMuHus. ConM aTIOMHHUSA, TUIPOIIU3
coJiel aJIOMUHUS U ATIOMHHATOB; TIOJYyYEHUE U CTPOCHUE OE3BOJIHBIX TaJIOTCHH]IOB aTIOMUHUS.
KomnekcHple coeMHEHUs] W JBOWHBIE COJM AJIFOMUHMSA. [[MaroHaapHOE CXOJCTBO CBOMCTB
COeMMHCHUN Oepwiuss u  amoMmMuHus. [IpuMeHeHune coenuHeHuit amomuHusg. OOmas
XapaKTEepUCTHKA 3JIEMEHTOB MOATPYNIbI rajius. V3BineueHue rajus, MHIAUs, TaIsS U3 0TXO00B
MPOM3BOJICTBA ATIOMUHHMS W LBETHBIX METAUIOB; MOJIy4eHHE, (DU3MUECKHEe U XUMHUYECKUE
CBOICTBa METAJUIOB, TpUMeHEHUE. [loyueHns coefMHEHUI OHO- U TPEXBAJIEHTHBIX 3JIEMEHTOB
HNOATPYNIbl TAIIHSA. AMGBOTEpHBIA XapaKTep OKCHAOB U THAPOKCHAOB TPEXBAJICHTHBIX TaJlIus,
WHJMS, TaJUIAS, UX COJIM U KOMILIEKCHbIE COeAMHEHU. ["aioreHnapl TpeXBaIeHTHBIX 3JIEMEHTOB.
[IpuMeHeHne coeTMHEHUH rajuinsl, UHUSL, TaJUIUsl B IOJYTPOBOAHUKOBOM TeXHUKE. CoeAMHEHUS
tamus(l), cXocTBO UX ¢ COeAMHEHUSIMU PYOuaus U cepedpa. TOKCUYHOCTh COEIMHEHUHN TaJUINS.

DJieMeHThl NOArpynnsl repmanusa. OOmas XapakTEpUCTUKA AJIEMEHTOB MOITPYIIIbI
repManusi. PacnpocTpaHeHHOCTh repMaHusl (PacCEesIHHbIN AJIEMEHT), 0JI0Ba, CBUHIA B IPUPOJIE,
MUHEpabl ojioBa U cBUHIA. [lonydyeHne repmaHusi, OYUCTKA, €ro (PU3MUYECKHE U XUMUYECKUE
CBOICTBa, MIPUMEHEHHUE B MOJYNPOBOJHUKOBON TexHHKE. [lomyueHue Meraminyeckoro 0JoBa,
CBUHIIA, UX paduHUpOBaHUE; (U3NYECKHE U XMMUYECKUE CBONCTBAa MeTayuioB. [IpumeHeHue
METAJIJIOB, HX CIUIaBOB. XapaKTEpUCTHKA COEAMHEHUH YETHIPEXBAJICHTHBIX JJIEMEHTOB
MNOATPYNIBl T€PMaHUS: AUOKCHUIIBI, TUAPOKCUIBI, COJIM, TaJOreHH]bI, CcyiabGuabl. Jlunokcun
repMaHusi, FepMaHUEBbIE KUCIOThI, TepMaHaThl. [ UIpUabl 1 METANIOOPTaHUYECKUE COETUHEHUS
repmanusA(IV). OnoBsiHHbIE KHCIOTHI, CTaHHATHI, THOCTAaHHATHI; JUOKCHJ CBHHIIA, €ro
OKHCITUTEIbHBIE CBOWCTBA, IUTIOMOATHL. VI3MEHEHHE KHCIOTHO-OCHOBHBIX, OKHCIHTEIBHO-
BOCCTaHOBUTENBHBIX, KOMIIEKCOOOPA3YyIOIIUX CBOMCTB YETHIPEXBAICHTHBIX 3JIEMEHTOB I10 PSAY
repMaHuii—cBuHel. CoelMHEHNs JBYXBaJCHTHBIX 3JIEMEHTOB: UX MOJIY4Y€HHUE, COCTAaB, CTPOCHHUE,
cBoiicTBa. OKCUABI, THAPOKCUABI, TanoreHu b1, okcoconu onoBa(ll) u ceunma(ll). PactBopumsie
u HepactBopuMble conu cBuHLIA(Il). BoccranoButenbHble cBoiicTBa coenuHeHuit onosa(ll).
[IpuMeHeHre coeAMHEHUH 0JI0BA U CBUHIIA: CEHCOPHBIE MAaTE€pHalbl, CBUHIIOBBIE AKKYMYJISTOPBI.
TokcMYHOCTh CBHUHIA U ero coenuHeHud. CpaBHUTENbHAs XapaKTEPUCTHKA COEIMHEHUN
YEeThIPEX- U JBYXBAJICHTHBIX 3JIEMEHTOB MOATPYIIIbI T€PMaHUSI.

Tema 12. O0mass xapaktepuctuka d-merannoB. CoennneHus 3jementoB I[-1V
NMO0OYHBIX MOATPYII NEPHOANYECKOH CHCTEMBI

O6mast xapakTepucTuka d-3JIeMeHTOB.

DJieMeHTHI MOArpynnbl Meau. CpaBHUTENTbHAS XapaKTEPUCTHUKA MEIIU, cepedpa, 30J10Ta;
pacnpocTpaHeHue B Ipupo/e, noiayyenue. [lepepadboTka npupoaHbIX COeTUHEHUH Meiu, cepelpa,
U3BJIeUeHHE cepedpa U3 OTXOA0B NepepadoTKU noauMeTananueckux pya. [lomyuenue, appunax
30510Ta. PU3NYECKUEe U XMMHYECKHE CBOMCTBA Meau, cepedpa, 30J10Ta, IPUMEHEHNE METAJNIOB U
UX CIUIaBOB, MoHATHE O mpoOe Mmeramia. Coenunenus menu(Il): oxcma, TUApOKCcHI, CONH,
MOJIydeHHUe, CBOMCTBA, TUAPOIN3 cojield. Baxkueimme xomruiekcHbie coequnenus meau(ll), nx
cocra, cTpoeHue u ycronunBoctb. Menb(Il) kak Baxueiimuit ouomerani. Coequnenus meau(l):
OKCHJ, THAPOKCHJ, TIOJyYeHHEe, CBOWCTBA; MNpUHIMN mnoxydeHuss cone  menu(l),
mucnponopimonupoanne menu(l). Coenqunenns meau (I1I): KympaTsl, mepuonaThl U TEILTYpPaThI
meu(II1), momyuenue, cpoiicta. [I[puMeHnenne coenuHeHuit Menu, cepedpa, 3omota. CoeuHeHUs
cepebpa(l): okcua, THAPOKCHI, pacTBOPUMBIE W HEPAaCTBOPHMbIE CONU. [ anoreHuaHble,
aMMUauHble U THOCYyJIb(aTHbIE KoMIUIeKChl cepeOpa(l): momydyeHue, cTpoeHue, yCTONYUBOCTS,



CBOMCTBa, MpPUMEHEHHE HMX B mporeccax ¢dortorpadupoBanus u cepedperus. Co eauHEHUs
cepebpa(ll) u (III). Oxcua 3omorta(lll), ero ruapater, ayparbl. KomrimiekcHble cOeIUHEHUS
zonota(Ill), ux cocras, cTpoenue, cBoiicTBa. TeTpaxiiopo30JI0TOBOAOPOIHAS KUCIIOTA, €€ COJIH,
nojlyueHue, cBoiicTBa. COEOUHEHMS] OJHOBAJIEHTHOIO 30JI0Ta, KOMILJIEKCHBIE COEIMHEHMS,
MOJIyYEHHUE, CBOMCTBA.

DJIeMeHThI NOArPYNIbI HUHKA. CpaBHUTEIbHAS XapaKTEPUCTHUKA 3JIEMEHTOB MO PYTIIIHI
[IUHKA, OCOOCHHOCTH CTPOCHMS DSJEKTPOHHBIX OOO0JIOYEK AaTOMOB IIMHKA, KaaMHs, PTYTH.
MuHnepaiibl HMHKA, KaaMmus, pryTH. [lonyuenne, pusndeckne 1 XUMUYECKHE CBOMCTBA METAJIJIOB.
IIpuMeHeHne nuHKa, KaIMus, PTYTH U UX CILIaBOB, amaibramsl. [loydyeHne u cBoiicTBa OKCUIOB,
TUAPOKCHUIOB, COJIEM 3JIEMEHTOB MOATPYMIBI LKWHKA; KOMIUIEKCHbIe coenuHeHus uHka(ll),
kaamusi(Il), pryru(ll), momydeHume, cocraB, YCTOWYMBOCTH;, aMHIAHBIC COCIUHEHHUS PTYTH.
HeMoHOTOHHBIN XapaKTepa U3MEHEHHUs KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB, THIPOKCUIOB U
coseir (peaknuu ruaposnn3a) B paxy TUHK(ID)-pryTte(Il). AMdoTrepHbIii XapakTep okcuaa U
ruapokcuaa uuHka(Il). Oxucnurensuslie cBoiicta coneit prytu(Il). Coegunenus prytu(l): oxcun,
TUAPOKCUJ, TOJy4YeHHe, CTpoeHue, cBoicTBa; coiau prytu(l) — HuTpar, Kajsomenb,
mucnponopuuonrposanue  pryTtu(l). Ilpumenenue coenuHeHUl LMHKA, KaaMUs, PTYTH.
TOKCMYHOCTDh COEIMHEHUH KaMUs U PTYTH, CIIOCOOBI IeMEpKYpHU3allvs MTOMEIECHHI.

DJIeMeHTBhl NMOATPYNNbI CKAHAWUA W JaHTaHuAbl. CpaBHUTENbHAs XapaKTEPUCTHKA
3JIEMEHTOB MOArpynmbl ckaHausA. [lomydeHne u CBONCTBA METAJUIOB, OKCHJOB, T'MJIPOKCHUIOB,
coJiell. 3aKOHOMEPHOCTH B U3MEHEHUU KUCIOTHO-OCHOBHBIX CBOMCTB OKCHOB, THAPOKCUAOB U
KOMIUIEKCO0Opa3yIomx CBOUCTB B psay Sc—La. [IpumeHeHne MeTanioB MOATPYIIIbI CKaHIUA.
OO61uas XxapakTepucTrKa peiko3eMenbHbIX 351eMeHToB (P30). Haxoxenue B npupoje (MOHALUT,
JIOTIApUT, KCEHOTUM, TaJOJIMHUT), OTKPBITHE, CTPOCHHE DJIEKTPOHHBIX OOOJOYEK aTOMOB,
XapaKTepHbIE BAJIEHTHbIE COCTOSIHUS, yCTONYMBBIE cTenieHu okuciaeHus P33. [lenenue a3nemMeHTOB
Ha JIEMEHTBI LEPUEBOM U UTTPUEBOU MOArpynn. SBneHue nantaHuaHoro cxkarus. [lonyuenue,
¢uznueckue U XUMHUYECKUE CBOMCTBA MeTaindyeckux P30, npumenenue P390 B meramiypruu B
KauecTBe "packuciuTeneit”, nerupyrommx 100aBok. OKcHibl, THAPOKCUIbl, conu P30, nBoiiHbie
conu. Kommuiekcusle coenunenus P33, 3aKOHOMEPHOCTh B U3BMEHEHUHU UX YCTOMUMBOCTH B Py
naHTaH—IoTenud. KOMIUIEKCHbIE COEIMHEHHs C TMOJIUACHTATHBIMHM JIMTAHJAAMH KakK OCHOBa
COBPEMEHHBIX METOJIOB pa3ielieHus UM Oo4ucTkh P3D B MOHOOOMEHHOW Xpomartorpadhuu u
sKcTpakuuu. Pa3nenenus cmeceit P33 ¢ ucnons3oBanneM MeToa IpOOHON KpUCTATU3ALUK X
coyiell, (PaKIMOHHOTO OCAXKJEHUS MaJOpPaCTBOPUMBIX COEIMHEHUH, Pa3IMYHOM JIeTyuecTH
coeauHenuil. [lpumenenne coenunenuit P30 (Mmarepuanbl jJa3epHOM ONTHKH, KaTaau3aToOphbI,
JIOMUHOQOPHI U Ap.).

JiieMeHTbI NOArpynnbl TUTaHAa. CpaBHUTENbHAs XapaKTEPUCTHKA 3JIEMEHTOB
NOArpyNIbl TUTaHAa. PacnpocTpaHeHue B TNpUpPOAE, MHHEpalbl TUTaHa (MJIBMEHUT, PYyTHIL,
HEPOBCKUT), HUPKOHUSA U TaHUS (LUPKOH); OJyYEeHHE METAJJIOB, OYMCTKA METOAOM HOIAUHOTO
paduHUPOBaHUA, CBOICTBA M NMPUMEHEHUE METAJUIOB U CIJIaBOB Ha MX ocHOBe. COeqUHEHMs
YEeTHIPEXBAJICHTHBIX AJIIEMEHTOB MOJATPYIIBI THUTaHA: OKCHUIbl M TUIPOKCUABI, OKCOCOJIH,
rajioreHu/ipl. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB OKCHUJIOB U TMAPOKCHIOB B Psly TUTaH—
rapuuii. CocTosiHME YETHIPEXBAJICHTHBIX THTaHA, LUPKOHHS, TadHUS B BOJHBIX PACTBOpax,
BiusiHue pH cpenpl Ha paBHOBECUE THIPOJIN3a, CTPOEHUE TUTaHWINOHA. [lonydyeHre TUTaHATOB,
LIUPKOHATOB U rayHaToB "cyxuM" crnocoOOM U B BOAHBIX pacTBopax. [1be3031eKTpUKM Ha OCHOBE
TUTAHATOB M LMPKOHATOB. ['aloreHuapl MeTayioB, UX IIOJy4YeHHE, CTPOEHHE, CBOICTBa,
IpUMEHEeHHE; KapOuIbl, HUTPHUIBL, CyIb(UAB U MaTepHajbl Ha UX ocHOBE. [lepokcocoeanneHus
tutaHa(IV). KomriuiekcHble coequHeHHs] YeThIPEXBaJCHTHBIX THTaHA, IUPKOHUA, TradHusd,
UCITOJIb30BaHUE (PTOPOIMPKOHATOB M (proporadHaToOB A pa3JelieHUs] cMecell IUPKOHUS U
rapuus. [IppumeHeHne sKkCTpakiini 1 HOHOOOMEHHOM Xpomartorpaduu 17 pa3esieHus U OYUCTKU
nupkonuss u raduus. [lomydenwe okcuna, ruapokcuaa, coneit turana(lll), ux cBoiicTBa;
nonydenue  coeauHeHuit  turtaHa(ll). CpaBHeHHWE  OKHMCIWUTEIHLHO-BOCCTAHOBHUTEIHHOM
ycroiunBoctu coeauHenuit tutana(lVv, III, II). [Ipumenenue coenuHeHWil THUTaHa, LUPKOHUS,
rapHus.



Tema 13. Coenunenusi 3jeMeHTOB V-VIII mo0o4yHbIX moaArpynm mnepuogudeckoi
CHCTEMBI

DJieMeHTbl NOArpynnbl BaHaaus. CpaBHMUTENbHAs XapaKTEPUCTUKA SJIEMEHTOB
NOJArPYIIIbI BaHA/Ks, BAJICHTHBIE COCTOSIHUS 3JIEMEHTOB IISITOM rpynnsl. Haxoxxaenue B npupo/e,
HOoJy4YeHue, (pu3MuecKkue M XUMHYECKUE CBOICTBa M NpuMeHeHue MeTauioB. CoeauHeHUus
ISATUBAJIEHTHBIX JIEMEHTOB: OKCHJbI, THIPOKCU/IBI, OKCOCOJIN, MTOJIy4eHHE, CBOMcTBa. BinsHue
pH cpensl Ha cOCTOsIHME MOHOB 3JEMEHTOB IATON IPYIIBI B BOJHBIX PACTBOPAX: OKCOAHUOHBI,
MOJIMOKCOAHWOHBI, OKCOKAaTHOHBL. BaHamarel, HHOOATHl, TaHTaJaThl: MOJYYEHHUE, CBOWCTBA;
rajJloreHuIpl 371eMeHTOB. KOoMIIIeKCHbIE COeAMHEHUs BaHaaus, HUOOWS, TaHTalla; CHOCOOBI
paszieneHuss HUOOMS M TaHTajla. 3aKOHOMEPHOCTH B HM3MEHEHHMH KHCIOTHO-OCHOBHBIX,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX M KOMIIJIEKCOOOPA3yIOLIMX CBOMCTB B psAY MATHBAJIEHTHBIX
BaHanuii—TanTan. llepokcunueie coenuuenust BaHaaus. Coeaunenuss Bananus (II, III, TV):
IOJIyYeHHE OKCHUJIOB, THAPOKCHUJIOB, COJIEH, OKCOCONIEH; COCTOSHUE HOHOB B PAacTBOpPE, B COJIAX;
TUAPOJIN3 COEJUMHEHUH BaHagusl C pPA3IMYHBIMU CTENEHAMM okucieHusa. CorocTtaBieHHe
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX CBOICTB COEIMHEHHMH BaHAIMs C
pa3IMYHBIME CTENICHSAMH OKUCHeHHs: +5, +4, +3, +2. CoenuHeHnss HUOOWS U TaHTala B HU3KHUX
CTETIEHAX OKUCIICHUs, KJIACTEPHbIE COEJUHEHUSI HUOOUS U TaHTaJIa.

DJieMeHThI NOArpynnbl Xxpoma. CpaBHUTENIbHAS XapaKTEPUCTUKA 3JIEMEHTOB MO PYTIIIbI
Xpoma. BalleHTHbIE COCTOSIHMS 3J€MEHTOB IIECTOW Tpymnmnbl. MuHepanbl XpoMa (XpOMHCTBIN
KEJIEe3HIK), MoiubaeHa (MonmubneHuT), Boibdpama (meenut, Bonbdpamut). I[lomydenwue,
¢u3nueckue M XMMUYECKHE CBOMCTBA M INpUMEHEHHe MeTayuloB. KuciopoaHble coequHEHus
IIECTUBAJICHTHBIX 3JIEMEHTOB MOATPYMIIBI XpoMa, OKCUAbI, TUAPOKCUABI, OUSJEpHbIE U
noausepusle okcocoeaunenus. Oxcuna xpoma(VI), nonydenue, cpoiictBa. KuciorHo-ocHoBHOE
paBHOBECHE B BOJHBIX pacTBOpax XpomaroB B 3aBucumoctu oT pH. [lomydenue xpomaroB B
npombluieHHOCTH.  Oxeuabsl  MonubneHa u  Bonbdpama(VI), momyueHue, CcBOMCTBA.
MonubaeroBass u BOJb(GPaMOBasi KHCJIOTHI, IOJMMEPU3ALUs AHUOHOB MOJIMOJCHOBON H
BOJIb()PAMOBOM KHUCJIOT B KHUCIBIX PacTBOpax MX COJIEH; HM30- M Te€TePONOJIMCOEIUHEHUS
MOJMOICHOBOW M BOJB(PAMOBOM KHUCIOT, MOJIYYEHHE, CTPOEHHUE, CBOICTBA M IPHUMEHEHHE.
3aKOHOMEPHOCTH B M3MEHEHUU KHCIOTHO-OCHOBHBIX, OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB B Psi/Iy IIECTUBAJICHTHBIX JIIEMEHTOB XpoM—Bosb(pam. Cepocoaepxaniue CoOeTuHEHUs
Xpoma, MonubjaeHa, Bonb(pama: Cyab(GUAbIL, THOCOIM (THOMOIMOIATHI U THOBOJIb(GPAMATHI).
[Tepokcocoenunenus: xpoma. ['anorenuipl, okcoragoreHus! 31emMeHToB(VI) moarpymnmnel Xxpoma.
CoenuHeHus xpoma, MosinOneHa, Boiib()pamMa B HM3IIMX CTeneHsAX okucieHus. CoequHeHus
xpoma(Ill): oxcua, rugpokcun, uX amM@POTEpHBIM XapakTep; COJU, OKCOCOIU (XPOMMTHI),
NOJy4YeHHe, CBOMCTBa, peakuuu Trujaponusa. [uaparHas wusomepus coneid  xpoma(Ill).
KommekcHsie coenqunenus u qBoitabie coiau xpoma(lll) (kBacupr). Oxenn, rugpoxcua xpoma(ll);
nonyuenue conerr xpoma(ll) (xmopun, cynedar, amerar). BoccTanoButTenbHBIE CBOHCTBA
COEeIMHEHUI NIByXBaJleHTHOro xpoma. Kucinopoausie coeauHenust MonubaeHa U Bosibppama B
HU3LIMX CTENEHSIX OKHUCICHMS: OKCHJAbI, MOJIMOJEHOBblE U BosibpamoBele "cuHH",
BosibpamMoBele  OpoH3bl.  ComocTaBlieHME  KHCIOTHO-OCHOBHBIX U OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX CBOMCTB COEJUHEHUM XpOMa CO CTENEHSIMH OKUCIeHus +2, +3, +6.

DJieMeHThl TNOATrpynnbl Mapranua. CpaBHUTENbHAs XapaKTePUCTHKA SJIEMEHTOB
NOArpYNIBI MapraHia. BalleHTHele COCTOSHMS MapraHiia, TEXHEUUs, peHus. MuHepabl
MapraHia, OTKpbITHE peHMs], CUHTe3 TexHelus. [lomyuenue MetanioB, CBOMCTBA U IPUMEHEHHUE
METAJIJIMYECKOI0 MapraHiia U ero cruiaBoB. OKCHIbI, THAPOKCH]IBI, OKCOCOJIM CEMHUBAJIIEHTHBIX
AIIEMEHTOB, TOJYy4Y€HHE, CBOWCTBA; 3aKOHOMEPHOCTM B M3MEHEHHHM KHUCJIOTHO-OCHOBHBIX,
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB B psiny Mn-Re. Mapranmosas kuciora,
NepMaHraHaThl, MOJy4YeHHEe U CBOICTBa NepMaHraHara Kajnus. BiusHHe Ha OKHCIUTENbHYIO
CHOCOOHOCTh MepMaHraHaTa KOHIIEHTPAIlK HOHOB BOJIOPO/Ia B BOAHBIX pacTBopax. IleprexHaTsl
W TIEpPpEHATHI, MOJy4eHue, coctaB u cpoiictBa. Coenunenus mapranna (VI): mapranmoBucras
KHCJIOTAa U MaHTaHaThl, II0JyYEHUE, CBOMCTBA, IPUMEHEHNE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
cBoiictBa. CoelMHEHUs YEThIPEXBAJCHTHBIX COECIUHEHUI MOArpyNIbl MapraHua: JTUOKCUIbI,



TUAPOKCHUIBI, COJIU, TIOJYYEHHE U CBOMCTBA, U3MEHEHUH KUCIOTHO-OCHOBHBIX U OKHCIUTENIbHO-
BOCCTAHOBUTEIBHBIX CBOUCTB B pany Mn—Re. Oxcun wmapranuna(lV), wmanranatei(1V).
AMdoTepHOCTh AMOKCHIA MapraHiia U OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU C €ro
yuyactueM. CoeAuHEHUsl 3JEMEHTOB MOATPYNIbl MapraHila B HU3IIMX CTENEHSX OKUCICHUS:
OKCH/IbI, THIPOKCHIBI, COJIA, OKCOcor, KoMIuiekchl Mapranma (11, I11), nx momyuenue, cBoicTBa.
Knacrepusie coeaunenusi peHus. CoNOCTaBIIEHHE KHCIOTHO-OCHOBHBIX M OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX CBOWCTB COEIMHEHUIN MapraHiia (M €ro aHaJoroB) B Pa3jIMYHBIX CTEMEHSIX
okucnenus. [Ipumenenre coeIMHEHUH 3JIEMEHTOB MOATPYIIBI MapraHiia.

JJIeMEeHTBbI CeMeicTB Kejie3a M IUIATHHOBBIX MeTasuioB. (CpaBHUTENbHAA
XapaKTEePUCTUKA JJIEMEHTOB CEMEWCTBA jkese3a. BaleHTHBbIE COCTOSHUS AJIEMEHTOB TPHUAbl
JKenesza, XapakTep M3MEHEHHS YCTOWYMBOCTH BBICIIEH CTENEHM OKUCICHUS B PSAY Kele30—
HUKeNb. MuHepansl xene3a (MarHeTUT, T€MAaTHUT, CHIEPUT, MHUPHUT), KoOanbTa (KOOAIbTHH),
Hukens (neHTianauT). [lomydenue jxene3a BOCCTAHOBJIIEHHEM >KENIE3HBIX Py BOJOPOJIOM HIIU
MPUPOJIHBIM Ta30M; MPOIECC MOIyUeHUs yyryHa u crainu. [lomydyenune koOanbTa M HHUKEIS U3
cynbhuIHbIX pyl1. Puznyeckue U XMMUYeCKUe CBOMCTBA JKee3a, KoOanbTa, HUKENs, IPUMEHEHHE
MeTauioB. COeIMHEHHS ABYXBAJIEHTHBIX 3JIEMEHTOB: OKCHbI, TUAPOKCUJIBI, COJU, KOMILJIEKCHI,
nonyudenue, cporictea. I'mapokeun xenesa(ll), conu >xeneza(Il) (cynedar, cons Mopa, xmnopup,
kapOoHat, okcanat). Comu kobansTa(ll) n Hukensa(1l). Baxxuelimme coequHCHHS TPEXBAIICHTHBIX
3JIEMEHTOB TPUAJbI: OKCHJIBI, TUIPOKCH/IBI, COJTU, KOMIUIEKCHBIE coequHenus. Okeup xxene3a(l1l),
cmemannable okcunabl. I'mapoxcun sxeme3a(lll), momydenme m cBoiictBa; Qeppatsi(Ill), ux
npumenenue. Comm xenesa(lll), rugpomus comeit. @rtopua kobansTa(lll). CpaBHeHue
YCTOWYMBOCTH KOMIUIEKCHBIX coenuuenuit kodanpra(ll) m kobanera(lll). Kapbouuisl kobanpTa u
Hukens. Ilomyuenue coemunenuii sxenesa(VI), depparbl, HX OKUCIUTENbHbIE CBOWCTBA.
CpaBHEHHE KHUCIOTHO-OCHOBHBIX W OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB COEIUHEHUM
JKese3a co CTeNeHsIMHU OKUcieHus +2, +3, +6.

Ponb oTedecTBEHHBIX YUCHBIX B M3y4eHHH XUMHUH TiaTHHOBBIX 31emeHToB (K. K. Knayc,
JI. A. YyraeB, . U. YepnsieB). CpaBHUTEIbHAS XapaKTEPUCTHKA CEMEWCTBA IUIATHHOBBIX
METaJUIOB, 3HAYEHHWE KOMIUIEKCHBIX COCJWHEHUM B XUMHUU IUIATUHOBBIX 3JIEMEHTOB.
3aKOHOMEPHOCTH B HM3MEHEHUU YCTOMYMBOCTH XapaKTEpHBIX CTEMEHEH OKHCIEHUs B
COCIMHEHUSX TUIATUHOBBIX 3JIEMEHTOB (B TpUajax U auagax). M3BieueHue 3J€MEHTOB TPYIIbI
IJIATUHOBBIX METAJUIOB W3 Py, Pa3ACICHHE CMECH COEIWHEHHUU IUIATUHOBBIX METAJUIOB;
noyiydeHue, Pu3nueckre U XMMUYECKHe CBOMCTBAa METAJJIOB, CIIOCOOBI MIEPEBOJIa X B PacCTBOD,
MpPUMEHEeHHEe MeTaIIOB. BaxkHele OMHapHbIe COeTMHEHNUS TUTATUHOBBIX DJIEMEHTOB — OKCHU/IBI,
raJIOTE€HU/IbI, XaIbKOTEHU bl Pa3HOOOpa3ne KOMIUIEKCHBIE COSIMHEHUS TNIATUHOBBIX METaJLIOB.
CoenuHenus pyTeHus u ocMusi B crerneHu okucienus +8, +6. Comu poaus(Ill) u upuaus(IIl).
Coenunenusa namnaaus(ll), mnatusasi(ll) u mnatunsl(IV), ux crpoeHue u cBoiictBa. AMHUI0- U
TUApOKcopeakiuu komiiekcoB maaTuHbI(IV). ['ekcaxmopomnaTHHOBOJOpPOIHAS KHCIOTa U €e
conmu. MHEPTHOCTh KOMIUJIEKCOB TUIATUHBI, SIBJICHHE T€OMETPUYECKOW U30MepuH, 3(Pdekt
TpaHcBIusiHUS YepHsieBa. [IpumeHeHue coeAMHEHUMN IUIATUHOBBIX METANIOB B XUMHUYECKOU
TEXHOJIOTHH ¥ MEIUIINHE.

9. Tekymuii KOHTPOJIb MO0 JUCHHUIINHE

Tekymuii KOHTPOJb MO JUCHHUIUIMHE MPOBOJUTCS MYTEM KOHTPOJISA MOCEIMAEMOCTH,
OTBETOB HAa CEMUHAPCKUX 3aHATUSAX, BBINOJIHEHUS NHCbMEHHBIX 3aJaHUA K CEMHHApCKUM
3aHATHUSM, BBIOJTHEHHUS! MUCHbMEHHBIX TOJTOTOBOK K JIA0OpAaTOpPHBIM pPabOTaM, BBITOJTHEHUS
MMACbMEHHBIX KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX BONPOCOB M 3aJaHUN K TEME, TE€CTOBOU
MPOBEPKH TOTOBHOCTH K  JA0OpaTOpHOW paboTe, BBHINIOJHEHHS OAKCIEPUMEHTAIBHOU
nabopaTopHOi paboThI, 3aIUTHI OTUETA MO JabopaTopHOil paboTe, 3alUThl OTYETa IO CHHTE3Y;
YCTHBIX 5 KOJUIOKBHYMOB (10 TeMaM: TEXHHUKa JIA0OpaTOPHBIX PabOT; CTPOCHHUE aTOMa; TEOPHH
XUMHUYECKON CBS3M; XUMHS HEMETAJUIOB; XUMHS 3JeMEeHTOB mobouHsix /v V-VIII rpymm),
BBITIOJITHEHHE TPEX CaAaMOCTOATENBHBIX paboT (1o Temam: paboTa CO CIPaBOYHOW JIUTEPATypOH;
OmpeJieJIEHUE CoJIepKaHusl BEIIECTBA B PACTBOPE; HOMEHKJIATypa HEOPraHUYECKUX COEAMHEHUH),



BBIIIOJIHEHHE TpPeX KOHTPOJbHBIX paboOT (IO TeMaM: TUIBI M CBOMCTBAa pPacTBOPOB; XUMHS
3JIEMEHTOB IMIaBHBIX 1/T [-IV rpynm; XuMus 31eMeHTOB o6ouHbIX 1/T [-IV rpymnm), BbIoTHEHKE
10 monyneit u puxcupyetcs B hopMe KOHTPOJIBHOM TOUKH HE MEHEe OJIHOTO pa3a B CEMECTD.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA HpOMe)KyTOqHOﬁ arreCTalum

[IpomexxyTOuHBI KOHTPOJIb 3HAHWUU — 3aueT (2), ’x3ameH (2). B kypce ucnosb3yercs
OayIbHO-PEUTHHIOBAsI CUCTEMA OLIEHKM 3HaHUM. IToroBas olieHKa 3a CEMECTP CKJIAbIBAECTCS U3
CyMMBbI 0aJUIOB, IOJyUYEHHBIX Ha 3K3aMeHe, U OaiyioB, HAOPAHHBIX B CEMECTpE MO pe3ysbTataM
TEKYyIETro KOHTpoJs. [ nomycka K sk3aMeny Heoboxoaumo Habpath He MmeHee 50 % 6amioB ot
TEKYILEro KOHTPOJsSA, KOTOpbIH cocTaBiser 755 6., 950 6. B l-om m 2-oM cemMmecTpax
coorBercTBeHHO. CyMMapHbIil peiiTuHT Kypca (¢ 3x3ameHoMm) — 1040 6. (1-b1it cemectp), 1230 6.
— 2-0i1 cemecTp. B mepBoM cemecTpe sK3aMeH cAaeTcst yCTHO, BO BTOPOM — MMHUCbMEHHO.

DK3aMEHAIMOHHBIM OMJIET MEpPBOro CEMECTpa COCTOUT M3 JBYX dactel. IlepBast yacTp
COJICPKUT 2 TEOPETUUYECKUX BOIIPOCA, BTOPAst YaCTh COCTOUT U3 7 BOMPOCOB, nmpoBepsitomux OITK
1, OIIK 2, OIIK 3. [IpoaomKUTeTsHOCTh TOJTOTOBKH OTBETA O OmiieTam 2 yaca, oTBeT 30 MUHYT.

DK3aMEHAIMOHHBIM OUJIET BTOPOrO CEMecTpa COCTOUT M3 8 BOIPOCOB, MPOBEPSIIOMIMX
OIIK 1, OIIK 2, OIIK 3. [IpogomKuTeNbHOCTh MOATOTOBKU OTBETA Mo Ouiietam 3 yaca.

O0pa3ubl 3K3aMeHAIMOHHOT0 OMJIeTa M NMPAKTHYeCKOro 3aganusi Kk Hemy (l-brid
cemectp, 250 6) Kpurtepuu olleHHBaHHs yKa3aHbl B HPUMEpax IK3aMCHAI[MOHHBIX OMJICTOB.
MakcumanbHbIi 0ajl BBICTABIISETCS 32 MOJIHBIA OTBET HA BCE BOMPOCHI, €CIIM OTBET HETOIHBIMA
0as1 CHUXKAETCsl, P HEBEPHOM OTBETE UITU €r0 OTCYTCTBUU Oalljl HE BHICTABIISETCS.

JK3aMeHAIMOHHBIN Omiaer Ne 10

1. PaccMoTpenue xoBasleHTHOH cBsi3u B TeopuH BajieHTHBIX cxeM (BC). Ycnosus u
MEXaHU3MbI 00pa30BaHUS CBS3H, CBSI3H G-, TT-, O-TUIA. XapaKTEPUCTUKH U CBONCTBA KOBAJICHTHOU
CBSI3U (HACBIIIAEMOCTh U HAIPaBJICHHOCTH). (60 6.).
MaxkcumansHas orneska — 60 60aju1oB.
Kpumepuu oyenusanus pezynomamog ooyuenus
. [lonsiTue Teopuu u ee CTpyKTypsl — 3 0.
. OcHoBHbIe noN0keHus Teopuu BC, ycnoBus o0pa3oBanus KoBajaeHTHOM cBsizu — 10 0.
. CBs13u G-, T -, O-THI, MEXaHU3M uX oOpazoBanus — 10 0.
. XapaKTepUCTUKU CBSI3U: IHEPTHs, JUIMHA, KPATHOCTH, YTOJI CBSI3U, TIOJIIPHOCTH — 7 0.
. Pa3amepHOCTh XapaKTepUCTHK CBSI3U — 3 0.
. [ToHATHS HACHITIIAEMOCTH CBSI3M U BaJICHTHOCTH aToma — 10 6.
. CHHOHUMBI TTOHSTHSI BAJICHTHOCTHU: KOBAJIEHTHOCTb, ANEKTpoBaieHTHOCTh, CO, KU — 76.
. [loHsiTHie HAMPABJIEHHOCTH CBSI3U Ha MPUMEpaxX MOJIEKYJ, 00pa30BaHHBIX DJIEMEHTAMH 2,
3-ro nepuojoB — 10 6.

2. JlaBnenue mapa OWMHApHBIX pa30aBICHHBIX PACTBOPOB HEIIEKTPOJIHUTOB, 3aKOHBI
Paynsa. [laBneHue mapa pacTBOPOB JJIEKTPOJMUTOB. SIBIEHUS pACIUIBIBAHHS M BBIBETPUBAHUS
KPUCTAJUIOTUAPATOB coeid. (60 0).

MaxkcumanbHast orieHka — 60 6aoB.

Kpumepuu oyenusanus pezyromamog ooyuenus

1. YcnoBus mpUMEHMMOCTH 3aKOHa Paynsi OTHOCUTENBHO MOHIIKEHHUS YIPYTOCTH Mapa
PaCTBOPHTEIIS HAJl PACTBOPOM HEIJIEKTPOJIUTA MO CPABHEHHIO C YHCTHIM pacTBOpHUTENIeM — 8 0.

2. llonsTre uneanbHOrO pactBopa — 6 0.

3. @®opMmynupoBKa W MaTeMaTH4yecKas 3aluch 3aKkoHa Payns 1  pacTBOpPOB
HEDJIEKTPOJIUTOB — 12 6.

4. TlonsiTe M30TOHMYECKOTO KO durinenta — 5 6.

5. Maremartuyeckas 3amuch 3akoHa Payns Ais pacTBOPOB AJIEKTPOIUTOB — 7 0.

6. CpaBHeHHE YyNPYroCTH TAapOB PACTBOPHUTENS HAJ PacTBOpPAMH HEIJIEKTPOJIUTA U
AIIEKTPOJIUTA OJJUHAKOBOM KOHIIEHTpaluu — § 0.
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7. O0BsICHEHHE SIBJICHHS PACTIIBIBAHUS KPUCTAIIOTHAPATOB COJIeH — 6 0.
8. OObsicCHEHHUE SABIICHHS BHIBETPHUBAHUS KPUCTAIIOTHIPATOB coieil — 6 0.
Ilpakxmuueckue 3a0anus

1. Koncranta paBHoBecust st peakiuu CO + Clz = COCl2 paBHa npu HEKOTOPOM

temneparype 39,4. 3Has, yto npu cocrosiHuu paBHoBecus [CO] = 0,2 mons/a, [COC12] = 0,8
MOJIb/JI, BBIYMCIUTE UCXOIHYIO KOHIIEHTpaIuio xjopa. (20 6.).

MaxkcuMmanbHas oueHka — 20 6amos.

Kpumepuu oyenusanus pesynomamog ooyuenus

1. 3anucek Beipaxenus 3/IM s yka3aHHOTO paBHOBECHS B 001IeM BHJIE — 5 0.

2. [IpencraBienue JOrMKH MOHUMAHUS IPOUCXOSIINX MPOIIECCOB U UX XapaKTEPUCTUK B
CUCTEME: HadaJlbHble KOHLEHTPALMM, KOHLEHTpPAlMM IPOpPEarupoBaBIINE, KOHEUHbIE
pPaBHOBECHBIE KOHIIEHTpAIK — 5 0.

3. 3anuch BbipaxkeHus 3/IM ¢ HCIIONIB30BaHMEM BBIPAXKEHUI 711 PaBHOBECHBIX
KOHIIEHTpanui — 5 0.

4. HaxoxJeHue HEU3BECTHON BEIMYMHBI U3 BBIPAKEHUS ISl KOHCTAHTHI PABHOBECHS,
yKa3aHWE 3HAYCHUW MCXOITHON M paBHOBECHOMW KOHIICHTpAIMK XjIopa — 5 0.

2. Jlna aroma Co u wmoma Co®" mamummrte 5neKTpoHHBIE (DOPMYINbI, YKAKUTE
pacopenelieHne  JIEKTPOHOB IO  YPOBHSAM, IOAYPOBHSIM, OpOUTamsiM  (CpaBHUTENIbHAS
SHEepreTuyeckas JuarpamMma) M 4HCIO HECHApEHHBIX 3JIEKTPOHOB, a TaKXKe 3aluIIMTe HAbop
KBAaHTOBBIX YHCEI /IS BCEX BAIEHTHBIX AsiekTpoHoB atoma Co. (20 6.).

MaxkcumansHas orneaka — 20 6aju1os.

Kpumepuu oyenusanus

1. 3anuck a5 aroma Co 1 mona Co>* MOMHBIX M COKPANIEHHBIX 3IEKTPOHHBIX hopMya—S5 6.
2. PactipesienieHne 3JeKTPOHOB IO YPOBHSM, MOAYPOBHM, opouTtaisiM 1iist atroma Co — 3 6.
3. PacmipeienieHue 3eKTPOHOB 110 YPOBHSAM, HOLYPOBHAM, opouTansm ajst nona Co>*— 3 6.
4. Yncno HecriapeHHBIX 2NeKTpoHoB y atoma Co u nona Co®" — 1 6.

5. HaGop KBaHTOBBIX UMCEl AJIs BCEX BAJICHTHBIX 3JIeKTpoHOB aToma Co — 4 6.

6. HaGop KBaHTOBBIX YMCE /I BCEX BATEHTHBIX 2J1eKTpoHOB HoHa Co%* — 4 6.

3. M300pa3ute mnepekpblBaHME AaTOMHBIX opOuTaneil (c yuyeroM THOpHAM3ALMH) TIPU
oOpa3zoBanum razoo6pasusix Mosiekyn TeCls. KakoBa ¢popma monekyn? (15 6.).

MakcumanbHast olieHKa — 15 6auios.

Kpumepuu oyenusanus

1. CtpykTypHas hopmysia MOJIEKyJbI — 1 0.

2. Tun ruOpuauzanu 1. a. — 2 6.

3. Yucno noeneHHbIX U HenoAeIeHHbIX dekTpoHHbIX niap (I, HIT) y . a. — 2 6.

4. I'eomerpuueckuii Tun pacnpenenenue 111 u HIT B npoctpanctse — 5 6.

5. ®opma monekynsl TeCls—5 6.

4. B MeTUITMHCKOMN MPaKTHKe YyacTo mosb3yroTes 0,9 %-ubiM pactBopom NaCl (p =1 r/mi).
BrruncnuTe MONSIpHYIO KOHIIEHTPAIIMIO STOTO PacTBOpA M MAcCy COJIM, BBEACHHYIO B OPTaHHU3M
npu BiauBanuu 400 M ¢pusnosgornyeckoro pactropa. (15 6.).

MaxkcuMmanbHas olieHka — 15 Gamos.

Kpumepuu oyenusanus

1. Macca 1 1 ¢pusmnonorugeckoro pactsopa — 3 0.

2. Macca NaCl B 1 1 pactBopa — 3 0.

3. Hucno moss NaCl B 1 11 ¢pusuonoruueckoro pactsopa — 3 0.

4. MonsipHOCTh pacTBopa — 2 0.

5. Macca NaCl B 400 M pactBopa — 4 6.



5. Kakoro tumna KpucTajuIMuecKyto pelieTky UMEIOT B TBEPAOM COCTOSIHUH XJIOP, TUOKCH]T
yriaepoja, TeTpaxjaopu KpeMHUs, KpeMHUi, propun kanus? (22 6).

MaxkcuManbHas oleHka — 22 0ajios.

Kpumepuu oyenusanus

1. Yka3arb u 00bsicHuTh THI pemetku Cla (T.) — 4 6.

2. Vxa3atb 1 00bsicHUTh TUI peretku CO2 (T.) —4 6.

3. Yka3zarb u 00bsicHuTh THI pemetku SiCls (T.) — 5 6.

4. Yxazath 1 00BsICHUTH THII pereTku Si (T.) — 5 ©.

5. Yka3atp u 00bsacauTh TN pemeTku KF (1.) — 4 0.

6. Hamummure MonekynaspHble U COKpalleHHbIE HOHHO-MOJIEKYJISPHBIE YpaBHEHUS
rugposusa cojieit (NHa)2S u Ba(CH3COO),. Ykaxute cpeay B pacTBope 3TuX coseid. (18 6).

MaxkcuMmanbHas oleHka — 18 Gamos.

Kpumepuu oyenusanus

1. Monekymsipaoe ypaBHenue ruapousa coinu (NHa)2S — 4 6.

2. MoHnHoe ypaBHEHHE TUIPOIIN3a, cpena B pactBope coiu (NHa)2S — 5 6.

3. Monekynsipuoe ypaBaenue ruapoinusa conu Ba(CH3COO), — 4 6.

4. VlonHoe ypaBHEHUS THIPOJIN3a, cpena B pactBope coi Ba(CH3COO), — 5 6.

7. IlpuBenute MpUMEphl TEOMETPUUYSCKUX U ONMTHUYECKUX H30MEPOB JUISI KOMITJICKCHBIX
noHoB. (20 6.).

MaxkcuManbHas oueHka — 20 6amos.

Kpumepuu oyenusanus

1. IlonaTue reomeTpuueCcKoOil uc-, TpaHc-u3omepun — 4 0.

2. TIpuMepsl 1uc-, TpaHC-U30MepoB (Hampumep, 11 Pt?) — 6 6.

3. [NonsiTrie onTHYECKOH m3omepuu — 4 0.

4. TIpuMeps! ONTHYECKUX H30MepoB (Hampumep, 11 Crt) — 6 6.

PesynbraThl ~ JUCLMIUIMHBL  ONPEAESAIOTCS  OLEHKAMHM  «OTIMYHO»,  «XOpOILOY,
«YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBbHOY». MTOroBas oOll€HKa YUWTBHIBAa€T pPE3YJIbTaThl
9K3aMeHa U peHTHHTra ceMecTpa: CyMMapHbIi peiTunr kypca — 1040 6anna.

CooTBercTBHE OLleHKHU pelTHHTY (1-bIii cemecTp):

811- 1040 6. (78 % ot cymmapHOTO pedTHHTa Kypca) — OTIMYHO;

676-810 6. (65 % oT cyMMapHOTO PEUTHHTA Kypca) — XOPOIIIO;

520675 6. (50 % ot cymmapHOTro pedTHHIa Kypca) — yIOBIETBOPUTEIBHO;

Menee 520 6. (menee 50 % OoT cymMMapHOTO peUTHHTa Kypca) — HEYOBJIETBOPUTEIHHO.



Oobpa3zen 3x3aMeHAlIMOHHOTO OmJjiera (2-oif cemectp, 280 0) Kpurepuu oneHuBaHus
yKa3aHbl B IpUMeEpax 3K3aMEHALMOHHBIX OMJIEeTOB. MaKCUMalbHBIA Oajl BBICTABIAETCS 32
MOJIHBIM OTBET Ha BCE BOIPOCHI, €CJIM OTBET HEMOJHbIN Oalyl CHUXKAETCsl, IPU HEBEPHOM OTBETE
HJIK €T0 OTCYTCTBUUA 0aJuI He BBICTABIISIETCS.

JK3aMeHAUMOHHBIN OmiieT Ne 5

1. TasoreHoBOOPOABI: MOJIyYE€HUE, CPAaBHUTEIbHAS XapaKTEpUCTUKA (PU3UUECKUX U
XUMHUYECKHX CBOUCTB. [loirydeHune, cBOWCTBA TUIABUKOBOW KUCIOTH U (propuaos. [lomydyenue B
MIPOMBIIIJIEHHOCTH, CBOMCTBA COJISTHOM KUCIOTHI; HOJMyUYEHUE U CBOMCTBA XJIOPHUIOB, IPUMEHEHHUE.
45 6.

MaxkcuMmanbHas oueHka — 45 0aos.

Kpumepuu oyenusanus pezynbmamog ooyuenus

1. MeTo/ibI OJTy4eHUs raJIOreHOBOIOPOIOB B J1A00paTOPUHU U MPOMBIIUIEHHOCTH — 7 6.

2. CpaBHeHUE (U3UUYECKUX CBOKCTB B PSIIy TaJIOT€HOBOAOPOIOB — 70.

3. CpaBHEHHE XUMHUYECKHUX CBOMCTB B Py TaJIOT€HOBOIOPOIOB — 7 0.

4. IMony4eHne TIaBUKOBOM KUCIOTHI, PTOPHIOB — 6 0.

5. CBolicTBa MJIaBUKOBOW KUCIOTHI U (PTOPUIIOB, UX IpUMEHEHHE — 6 0.

6. [lomyueHue B IpOMBILUIEHHOCTH, CBOMCTBA COJISIHOM KUCIOTHI — 6 0.

7. [lomydenue u cBOWCTBA XJIOPUIOB, TpUMEHEHHE — 6 O.

2. llonmyueHue, CcpaBHHUTENbHAs XapaKTEPUCTUKAa CBOWCTB OKCHJIIOB, THAPOKCHIOB
AJIEMEHTOB MOATPYMIBl Tajuids; COJM M KOMIUIEKCHBbIE coenuHenus. CoeauHeHus
oJIHOBaJIeHTHOTO Tasutms. 50 0.

MakcumanbHas oreaka — 50 6asios.

Kpumepuu oyenusanus pesynomamos ooyuenus

1. CiocoObl nomy4eHust OKCU0B U T'MIPOKCH/IOB 3JIEMEHTOB MOATPYIIIbI rajius — 12 6.

2. CpaBHUTEIbHAS XapaKTEPUCTHKA XUMHUYECKHUX CBONCTB OKCHIOB, THIPOKCHIOB
3JIEMEHTOB MOATpyMNIbI rauusd — 15 6.

3. Conu TpexBaJEHTHBIX TaJIINs, MHIUS, TAJUTHS — OJTy4YeHue, cBoiictBa — 10 O.

4. Oxcun, runpoxcun, conu Tawusa(l) — 13 6.

3. Hanumure B MOJEKYyJIIpHOW M MOHHOU (hopMax ypaBHEHHUS PEAKIHM, TPOUCXOASIIINX
npu nocreneHHoM Job6asneHun k V20s pactBopa NaOH u mpu mocteneHHOM a00aBICHUH K
pactBopy NazVOs cepHoii kuciotsl (KoHIL.). 15 6.

MaxkcuManbsHas orenka — 15 0amios.

Kpumepuu oyenusanus pezyromamog o6yuenus

1. Peakiuu nosydyeHust opTo-, METaBaHaAaToB Mpu pactBopeHuu V20s B pactBope NaOH
B MOJIEKYJISIpHOI opme — 4 6.

2. Peakiuu noyryueHust opTo-, MeTaBaHa1aTOB B MOHHOU opme — 3 O.

3. Peakuuu noxy4yeHus MOJIMBAHAIATOB (M-, TeKca-, IeKaBaHaJAaTOB) MPU MOCTEIEHHOM
no6asneHnn kK pactBopy NazVOs cepHOM KUCIOTHI (KOHII.) B MOJIEKYJIsIpHOH opme — 5 O.

4. Peakuuu noiy4eHus MOJUBaHaaTOB (M-, TeKca-, IeKaBaHa/1aTOB) B MIOHHOM opme —
3 6. 4. Uem 00ycCiI0BIEHO CXOJCTBO XMMHH JIMTUS U MarHus, B 4eM OHO nposiBisierca? 15 6.

MaxkcumanbHast olieHka — 15 6auios.

Kpumepuu oyenusanus pezynomamog o6yyenus

1. ITonoxxeHue TUTHS U MarHUs B IEPUOJINUECKOM cucteme — 2 6.

2.3aKOHOMEpPHOCTH U3MEHEHHUSI PaJIyCOB HOHOB BJI0JIb IEPHO/Ia U B TJIaBHBIX MOArpyIIax
-560.

3. O6bsicHeHHEe OJIM30CTH PaJNyCOB HOHOB JINTUS M 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 HJ0 PaCTBOPUTH B JIUTPE BOJBI s osrydeHus ~1 %-
Horo pactBopa (p = 1 r/cM® ) rumpoxcuma Gapusa? KakoBa MonsipHas KOHILEHTpAIUS 3TOTO
pactBopa? 20 0.

MaxkcuMmanbHas oueHka — 20 6amos.

Kpumepuu oyenusanus pe3yiomamog o0yuenus

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

2. Boruncienne maccel mp Ba(OH)2, HeoOxomumoro uis mpurotosienus 1 g pactBopa
maccoit m — 7 0.

3. Yucno moneii n Ba(OH)2, cooTBercTBytOMIEE ero Macce my — 4 0.

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

6. [Tpu yMTenbHOM XpaHEHUH Ha BO3AyXe cepeOpsHbIe yKpamieHus TyCKHEeoT. C ueM 310
CBsI3aHO (3allMIINTE YpaBHEHUE XUMHUUecKor peakiun)? Kakue Hanbonee Oe30mMacHbIe METOIbI
OUYMCTKH FOBEIUPHOTO M3JCIUS BBl MOXETE MPeaiokuTh? OOBSCHUTE, Ha KaKMX CBOMCTBAX
OCHOBAH B3SITBIH MPOIECC OUUCTKH. 15 0.

MakcumanbHas orieHka — 15 6asios.

Kpumepuu oyenusanus pe3yiomamog o0yuenus

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

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

3. XuMHYECKHE METObI OYMCTKH FOBEITMPHOTO U3/IeHsI O0e3 ero moBpexaeHus — 7 O.

7. YKaXuTte TUIbI KapOOHATOB METAJUIOB IO UX COCTaBY, IPUBEIUTE YPAaBHEHUS peaKiuii
ux nonydenus. Kak nonyvarot comy u noraui B npoMsliiieHHocTu? 20 0.

MaxkcumansHas orneska — 20 6aju1os.

Kpumepuu oyenusanus pezyromamog o6yuenus

1. Kucnble kapOoHaThl, IpUMEPbI, ypaBHEHHUE PEAKLUH MOoTydeHus — 3 O.

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. YpaBHEeHME peakLny MMOJIy4YeHHs MMOTalla B POMBIIIIICHHOCTH — 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.
MakcumanbHas onieHka — 10 6amios.
Kpumepuu oyenusanus pezynomamog o6yyenus
1. Hamucanue npoIyKTOB peaklliy; pacCTaHOBKa KOA((OUIIMEHTOB B YpaBHEHHH a; 3 0.
2. HanucaHue npoayKTOB peaklMy; paccTaHOBKa K03 duuneHToB B ypaBHeHuu 0; 4 6.
3. Hammcanue MpoayKTOB peakiiy; pacCTaHOBKAa KO (PHUIIMEHTOB B ypaBHEHUH B; 3 O

PesynbraThl  JUCHMIUIMHBI ~ ONPEACSIOTCS  OLEHKAMH  «OTIMYHO»,  «XOpOILOY,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIbHO». MTOrOBas OIEHKA yYWUTHIBAET PE3YJIbTATHI
9K3aMeHa U peHTHHTra ceMecTpa: CyMMapHbIi peiTunr 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 cymmapHOIro pedTHHIra Kypca) — yIOBIETBOPUTEIHHO;

MmeHee 615 6. (menee 50 % OoT cyMMapHOTo pelTHHTa Kypca) — HeYOBIETBOPUTEIHHO.



11. YyeOHo-MeTOoaAu4YeCKOE 00ecmeyeHne

a) DJEKTPOHHBIN y4eOHBIN Kypc 110 AUCHUIUIMHE B 3JIEKTPOHHOM yHHBepcHuTeTe «Moodley
- https://moodle.tsu.ru/course/view.php?id=00000

0) O1ieHOYHBIC MaTepHallbl TEKYIIErO KOHTPOJSI W MPOMEKYTOYHOW AaTTECTAIMH I10
JTUCIUILINHE.

B) Ckopuk H. A. O6mast xumus. JlabopaTopHbsle, CEMUHApCKUE U MPAKTUYECKUE 3aHATHUS
/ H. A. Ckopuk, B. B. Ko3zuk. — Tomck: U3n-Bo TT'Y, 2006. — 446 c.

Onexrponnas 6ubdsuoreka TT'Y (gocrynno untarenrsiM HB TI'Y)

r) Ckopuk H. A. Heopranudeckas xumusi: JlabopaTopHbie, CEeMUHApPCKUE U
npaktudyeckue 3ausaTus: B 2 1./ H. A. Cxopuk, JI. I1. Bopuno, H. M. Kopotuenko. — Tomck:
Uzn-so TT'Y, 2018. — 264, 284c.

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

12. Ilepeyenn yueOHoii JJuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— Jlpo3noB A. A. Heopranuueckast xumust: B 3 1.; 1. 1, 2; T. 3 (kH. 1., 2) / A. A. JIpo31oB,
B. I1. 3nomanos, I'. H. Mazo, ®. M. Criupuaonos; nox pea. 0. 1. TperbsixoBa. — M.: Akanemus,
2004-2008. — 233, 365,348, 399 c. Duekrponnas oubaunoreka TI'Y (mocrymHo unrarensm HB

TTY)

— AxmeroB H. C. O6mas u Heoprannueckas xumus / H. C. AxmeroB. — M.: Beicmias
mkoia, 2009. — 742 c.

Onexrponnas ouonuoreka TI'Y (mocrynuo yurarensm Hb TT'Y)

— NBanoBa @. U. TeopeTnueckue OCHOBBI HEOPraHWIECKOH XUMHUU: yaeOHoe mocodue / .
W. NBanoBa. — YebOoxkcapsl: M3a-Bo UyBamickoro yH-ta, 2010. — 24Arapkos 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) JOMONHUTEIbHAS TUTEpaTypa:

— TperbsixoB 1O. JI. Heoprannmdeckas xumus. Xumus snmemMentoB: kH. 1, 2 / 1O. /I
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. OcuoBsl 00mieii xumuu: B 2 1. / b. B. Hekpacos. — CII6.: JIans, 2003. —
656, 687 c. 5. Vraii 4. A. Obmas u Heoprannueckas xumusi / 1. A. Yrait. — M.: Beiciias mkona,
2000-2004. — 526 c. DaexTponHas 6ubauoreka TI'Y (moctynHo yutarensm Hb TT'Y)

B) pecypchl cetu MHTepHeT:

—www.chem.msu.ru  (http://www.chemnet.ru) — mnopran  QyHIamMeHTaIbLHOTO
XuMH4eckoro odpazoBanus Poccuu — noctyn cBoOGoHbIM (HaTta obpamenus: 06.10.16).

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

— https://xumuk.ru/spravochnik/a.ntml ~ — cnpaBoyHuk TO BemecTBaM — JOCTYII
cBoOOHBIN (naTta oOpamenus: 05.10.16).

— https://xumuk.ru/ — caiit 0 xXumMmuK — T0CTYT CBOOOHBIN (1ata oopamierus: 07.10.16)13.

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO paclpoCcTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Brirouaet npusioxenus: 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);

— yOJIM4YHO JOCTyIHBIE 00naunble TexHomoruu (Google Docs, Slnnekc auck u T.1.).


https://moodle.tsu.ru/course/view.php?id=00000
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/

0) nHpOpPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTPOHHBIN KaTtajaor Hayunoit 6ubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas 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 KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOe 00ecneuyeHue

Aypautopuu JUTsl MPOBEICHUS 3aHATUIN JICKIIMOHHOTO THUIIA.

Aymutopun Ui TIPOBEIEHHS 3aHSITUH CEMHUHAPCKOTO THWIIA, WHIMBHIYaJIbHBIX U
TPYIIOBBIX KOHCYJIBTAIMH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIIUH.

[TomenieHust UIsi CaMOCTOSITENILHONW pabOThI, OCHAIEHHBIE KOMIBIOTCPHOW TEXHHUKOH U
JOCTYTIOM K ceTH MHTepHeT, B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIILHYIO Cpely U K
WH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlaboparopuy OCHAIICHBI BBITSHKHBIMU M CYIIWJIBHBIMU IIKadamu, Mydensimu, BecaMmu,
IEKTPOIUITUTKAMH,  JTUCTHUIATOPAMH, IEHTPU(PYraMu, TEPMOMETpAMH; CTCKISHHOH W
dapdopoBoii mocya0i; HEOOXOAUMBIMU JJIsI BEITIOTHEHHS JIA0OPATOPHBIX pabOT peaKTHBAMH

AynmuTopun 7S TPOBEACHUS 3aHATUH JICKIMOHHOTO THIA, WHAWBUAYAIBHBIX U
TPYIIOBBIX KOHCYJIBTAIUN, TEKYIIErOo KOHTPOJISI M MPOMEKYTOYHON aTTECTAllUd B CMEIICHHOM
dopmate (AKTPY»).

15. Undopmanns o paspadoTunkax

ABTOpBI IPOTPaAMMBL:

bopuno Jlrogmuna IlaBnoBHa, a-p TexH. HaykK, mpodeccop, Kadeapa HEOpraHUYECKOM
xuMUM HanmoHanbHOTO HCCleAoBaTenbCKOro TOMCKOTO TOCYJapCTBEHHOIO YHHBEPCUTETA,
3aBenytouias kapeapoii;

KysnenoBa Cernana AHaTONbEeBHA, KaH[. XUM. HAayK, JOLIEHT, Kadeapa HEOPTaHUYECKOM
xumun HannoHnanbHOro uccinenoBarenbckoro TOMCKOTO TrocyJapCTBEHHOTO YHHBEPCHUTETA,
JIOLIEHT.

Penensenr:

Mumenuna Jlrogmuna HukonaeBHa, KaHI. XUM. HayK, OIEHT, kadeapa HEOPTaHUYECKOM
xumun HanmoHnanbHOro uccnenoBarenbckoro TOMCKOTO rocyJapCTBEHHOTO YHHBEPCHUTETA,
JIOLIEHT.


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/

