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1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

BK-2. CnocobeH uCHoib30BaTh 3TUYECKUE MPHUHIMIBI B  MPO(HECCHOHATHLHOM
JESITENIbHOCTH;

BK-3. CnocobeH wucCHonap30BaTh MPHUHIMIBI W CPeACTBA  NPO(HECCHOHATBHOM
KOMMYHUKaIUu 1715 3 PEKTUBHOTO B3aUMOIECHCTBUS;

OIIK-1. CnocobeH aHanM3UpoBaThb M MHTEPIPETUPOBATH PE3YJIbTAThl XUMHUECKUX
HKCTIEPUMEHTOB, HAOMIOACHUH 1 N3MEPEHUN B PA3IMYHBIX 00IaCTAX XUMHUU;

OIIK-2. CiocobeH MpoBOIUTH CHHTE3, aHATN3, U3yUYECHUE CTPYKTYPhI H CBOWCTB BEIIECTB
Y MaTEpUaJIOB, UCCIIEOBATD MPOLIECCHI C UX YUACTUEM;

OIIK-3. CriocobeH mpUMEHSTh PACYETHO-TEOPETUIECKHAE METOIbI [T U3YYECHHUS CBOICTB
BEIIECTB U MPOLECCOB C UX yYacCTHEM, HCIOJIb3ysd COBPEMEHHOE MPOrpaMMHOE OOecrieueHue U
0a3bl TaHHBIX MPO(HECCUOHATHFHOTO HA3HAUCHUS.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIIEIYIOMINE UHANKATOPBI JOCTHKEHUS
KOMIIETECHIINI:

POBK 2.1 3naeTr 0CHOBBI U MPUHIMIBI TPO(ECCHOHAIBHON ITHUKU B COOTBETCTBYIOIIEH
obmacTu mpoecCHOHAEHOMN e TENHbHOCTH

POBK 3.2 Vmeer BbicTpauBaTh Npo(eCCHOHAIbHYI0O KOMMYHMKAIIMIO; MPEICTABIATH
pe3ynbTaThl CcBOEH paboThl C y4eTOM HOPM M MpaBWJI HPUHATHIX B MNPOPECCHOHATBHOM
COO0O011IeCTBE.

POOIIK 1.1 3Haet TeopeTnyeckue OCHOBBI HEOPraHMUECKOH, OpraHu4ecKor, pu3ndeckon
Y aHAJTUTUYECKON XWMHH, MPUMEHSIET MX MPH pelieHnH MPOQPEeCCHOHATBHBIX 3a7ad B JPYTHUX
00JIaCTSIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTu3MpoBaTb M  HHTEPOPETHPOBATH  PE3YJIBTAThI
HKCIEPUMEHTOB U PACUYETHO-TEOPETUUYECKUX PabOT C UCHOJIb30BAHHUEM TEOPETHUUYECKUX OCHOB
TPaJMLMOHHBIX U HOBBIX Pa3/IelIOB XUMHUH

POOIIK 1.3 YmMeer rpamoTHO (hopMyIHUpOBaThH 3aKIFOUEHUS U BBIBOJIBI IO PE3yJIbTaTam
paboThI

POOIIK 2.1 3Haer cTtaHgapTHbIE MPUEMBbI U ONIEpAIlUU, UCIIOJIb3YEMbIE MPHU MOJTYYECHUH
BEIIECTB HEOPTraHUYECKON U OPTaHUYECKON MPUPOIbI

POOIIK 2.2 3HaeT TeOpeTHYECKHE OCHOBBI METOJOB HM3Yy4YE€HHUS COCTaBa, CTPYKTYpPhI U
CBOICTB J1JIs1 TPaMOTHOT'O BHIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTh CTaHIAPTHBIE CHHTE3bl IO TOTOBBIM METOAMKAM,
BBITNIOJIHATh CTaHAAPTHBIC OINEpaluy Jjs ONpeAeNieHUs XHUMHUYECKOro U (ha30BOTO COCTaBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOJIb30BATh CEPUITHOE HAyyHOE 000pyA0BaHUE ISl U3yUEHUs
MX CBOMCTB

POOIIK 3.2 VYmeer pemarb pacyeTHO-TCOPETUUECKHE 3aJlayd  XUMHUYECKOU
HAIPAaBJICEHHOCTH IO pa3paboTaHHBIM METOAMKAM, UCIIOJIb30BaTh alnapaT TeOPETUIECKON XUMUU
1 (PUBHKH TSI TPAMOTHOM MHTEPIPETAINH MTOJTyY€HHBIX PE3yIbTaTOB

2. 3aga4uy oCBOCHHSA TUCIUIIINHDI

— HOJIYUUTH 0a30BbI€ 3HAHUS 10 BAKHEHIIINM pasaciiaM XuMHUHU: HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH 1
CHUCTCMa l[ . MCHI[CJIC@B&; TCOPHUU CTPOCHUS aTOMA, TCOPUH XHUMHYECKOH CBSI3H U BaJICHTHOCTH,
OCHOBHBIC 3aKOHbI TCPMOJUHAMHUKU U KUHCTUKHU,; TCOPUHU U 3aKOHBI PAaCTBOPOB; 3aKOHOMCPHOCTHU
HepHOﬂHqCCKOﬁ CUCTCMBI B XUMHH JJICMCHTOB;,

— IIOHUMAThb U aHaJIM3UPOBATb I(J'IaCCI/I(i)I/IKaI_II/II-O BCIICCTB, COCTABJICHUEC CXEM, ypaBHeHI/Iﬁ
IponeccoB; MPOBOAUTL CUCTEMATH3AIWIO JAHHBIX U T. II., UCIIOJIB3YysA TCOPECTHYCCKUC OCHOBBI
TPAAUIIUOHHLBIX U HOBBIX PAa3JICJIIOB XUMHHU,

- HpI/IO6peCTI/I HaBbIKHU pa6OTBI C XUMHUYCCKUMH BCIICCTBAMHU C CO6J'IIO,Z[CHI/ICM TCXHHUKU
BBITIOJITHCHU A J'Ia60paT0pHBIX pa60T U HOPM TCXHHUKU XUMHYECKOH 0€30MacHOCTH.

— OpOBOJUTH XUMHNUYCCKHE SKCIICPUMCHTHBI 1o npeaiaracMbImM METOJHUKaM n
HHTCPHIPCTUPOBATD IMMOJIYUYCHHBIC PE3YJIbTATLL



3. MecTo THCIMIIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuumiuza otHocuted K biioky 1 «/luctuminnel (Mogynn)y.
JlMcuuIuIiHA OTHOCUTCS K 0053aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbl.

4. Cemectp(bl) ocBOCHHS U (popMa(bl) MPOMEKYTOUYHOM aTTeCTALMH 110 JMCIUIIIHHE

[IepBslii cemectp, 3a4eT

[TepBriit cemecTp, KypcoBasi pabota
[IepBelii cemecTp, 3K3aMeH

Bropoii cemectp, 3auer

Bropoii cemectp, 3k3aMeH

5. Bxoanble Tpeﬁona}ma AJIsi OCBOCHUSA JTUCHHUIIVINHBI

Jlji yCHenHOro OCBOGHMSI TMCIUILINHBI TPeOYIOTCSl KOMIIETEHLIUH, CPOPMUPOBAHHBIE B
XO0ZIe OCBOEHHSI 00pa30BaTEIbHBIX IPOrPAMM IPEIIECTBYIOIETO YPOBHS 00pa30BaHUsl.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM JUCHHUINLTIAHBI

OO6m1ast TpyJ0€MKOCTh TUCIMIUIMHBI COCTABIISIET 19 3.e., 684 yacoB, U3 KOTOPHIX:
-mexiun: 112 g.
-naboparopusie: 160 4.
-IPaKTUYECKUE 3aHATUSA: 64 4.
-ceMuHap: 32 u.
B TOM YHCJIC TPAKTUUECKas TIOJAr0TOBKa: 256 4.
O06BeM caMOoCTOATENEHON PabOThI CTYACHTA ONpEeieH YIeOHBIM TIJIaHOM.

8. Conep:kaHue IMCHUIIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

1 cemecTtp

Tema 1. OcHOBHBIE€ NOHATHSA, 3AKOHBI M 3a1aYl XHMHH

XuMHUS Kak CHCTeMa 3HaHUMW O BEIIECTBAX M MX IMpeBpaileHusix. OCHOBbI aTOMHO-
MOJICKYJISIPHOTO y4eHHS. CTEXMOMETPUUIECKHE 3aKOHBI, CIISIIU(UUECKOE TTOHATHE XUMHH — MOJIb;
HOMEHKJIaTypa HEOPraHUYEeCKUX COCAMHEHHMH. XUMHUS — OHKCICpUMEHTAJIbHAsh Hayka, poJib
TEOPETUYECKUX 3HAaHUW B XUMUU. OCHOBHBIE 33/1a4l COBPEMEHHON HEOPraHUYECKOU XUMUHU.

Tema 2. YyeHue 0 XUMHYECKOM Ipouecce

DHepreTMka M HANpPaBICHHOCTh XHMHUYECKHX peakuui. IloHsTue o cucreme, dase,
KOMIIOHEHTE, MapaMeTpax COCTOSHUS CUCTEMbl, TEPMOJMHAMHYECKUX (QYHKUMSIX. BHyTpeHH:S
SHEprHs cucTeMbl. MI30X0pHBIE U M300apHbIE MTPOLIECCH, UX TeIoBbie A dekThl. [IepBblii 3akoH
XUMUYECKON TepMoauHaMuku. CTaHIapTHBIC SHTAIBIIMU 00pa30BaHus BellecTB. 3akoH ['ecca u
€ro CIEJACTBUA. 3aBUCUMOCTb SHTAJIBIIMM PEAKIIUU OT TeMIIepaTypbl. BTOpoll 3aKk0H XUMUYECKOI
tepMmoarHamMuku. IloHsTne »HTponuu u dHepruum ['nub6ca. Kpurepunm camompon3BOJIBHOTO
MPOTEKAHUsI XUMHUYECKHX MPOIECCOB B M30JUPOBAHHBIX U OTKPBITBHIX cucteMax. OOpaTuMbie 1
HeoOpaTUMble XUMHYECKHe peakuud. [Ipu3HaKW COCTOSIHMSI XMMHUYECKOTO pPaBHOBECHS,
TePMOJUHAMHUYECKHI BBIBOJ 3aKoHa jaedcTByrommx macc (3M). dakropsl, BIMSIONIME Ha
BEJIMYMHY KOHCTaHTBI paBHOBecHs. Turbl koHcTanT paBHOBecus (K¢, Kp, Ki, Ki, Kw, Kn, Ks, Bi).
CMmelenre XumMuueckoro paBHoBecusi, npuHuui Jle-Illatense. OCHOBHBIE MOHATUS XUMHUUYECKOM
KMHETUKH: CKOPOCTH (CpelHsisl, UCTUHHAs), MOPAIOK U MOIEKYJSIPHOCTh pEakilid, KOHCTaHTa
CKOPOCTH, SHEPrusl aKTUBALUMU. Peakiuu CI0XHBIE U DJIEMEHTApHbIE; BIUSHUE Ha CKOPOCTh
peaklUMy KOHIIEHTPALMKM PEarupyrolux BelIeCTB, 3aKOH JEHCTBYIOIIUX MAacC JUIsl KUHETUKH.
BrnusiHue Ha CKOpPOCTh peakiuu TeMIepaTyphl, KaTanuszaropa u Ap., npaBmwio Bant-I'odda,



ypaBHeHue Appenuyca. [loHATHE O TEOpHUM CTOJIKHOBEHHMM, O TEOpPUHM AKTUBUPOBAHHOTO
komiuiekca. I[loHsTme MexaHu3zMa peakiui. Peakuuu mnocnenoBaTelibHbIE, IapaUIesbHBIE,
COMPSDKEHHBIC, IEMHBbIC; MOHHBIC, MOJEKYJSpHbIe, paaukanbHbie. [IoHATHE O TOMOT€HHOM M
reTEpOreHHOM KaTaju3e. ABTOKaTalIn3.

Tema 3. PacTBOpbI, HX THIIBI M CBOMCTBA

PacTBOpbl MCTHHHBIC W KOJUIOWJHBIC, JKHJIKHE, TBEpIble M Ta3000pa3Hble. PacTBOpHI
HACBIIIICHHbIC, HEHACHIIIEHHBIE M TIEPECHIIICHHBIC, HACAIbHBICE W PEATbHBIE PACTBOPHIL
PacTtBOpUMOCTh BEIECTB, CLIOCOOBI BBIPAKEHUS COAEP)KaHMSI BELIECTBA B pacTBOpE; (PaKTOPHI,
BIIMSIOIINE HA PACTBOPUMOCTD BEILECTB. BilMsiHNE Ha paCTBOPUMOCTD SHEPTUH KPUCTATUIMYECKON
pEeIIeTKH, SHEPTUuH cobBaTanuu. PacTBop kak (aza mepemeHHOro cocrasa. [loHsTHe 0 (a30BBIX
nuarpammax, npaswio ¢a3 ['md6ca. JluarpamMmma coctosiHus Boabl. KosmuratuBHble CBOWCTBA
pa30aBICHHBIX PACTBOPOB HEBJICKTPOIMTOB U AJIEKTPoJuTOB. 3akoHbl Payns u Bant-T'odda,
M30TOHMYECKUH KodpduiueHT. CrocoObl OIpeneneHns MOJEKYISIPHBIX MacCc HeNeTy4YHux
HERJIEKTPOJIUTOB. PacTBOPHI 251eKTpoanuTOB. OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUUECKON
mucconuanui. CuibHbIE U cllabble AJIEKTPOJIUTHI, KOHCTAHTAa U CTENEHb JAUCCOIMAIMK c1aboro
anekTposuTa. @akTopkl, BIUAIONINE HA CTENEHb 3JEKTPOJIUTUYECKON AUCCOLAINN. AKTUBHOCTh
1 KO3 QUIMEHT aKTHBHOCTH MOHA, HOHHAs cuja pacTBopa. Kaxyiascsa creneHs aucconuanuu
cuiIbHOTO AekTponuTa. [Ipumenenne 3/IM k paBHOBecUsIM B pacTBopax 3J1eKTposinuToB. MonHoe
MIPOM3BECHNUE BOJbI, BOJOPOJIHBIM MOKas3aTenb. ['uaponus conei, QakTophl, BIUSAIOLIUE Ha
PaBHOBECHE pEaKIMil TUApOiN3a. ['eTeporeHHble pPaBHOBECHS B PACTBOPAX DIIEKTPOJIUTOB,
MPAaBUJIO IIPOM3BEJCHUSA PACTBOPUMOCTH [UISI MAJOPACTBOPUMBIX CHJIBHBIX SJIEKTPOJIUTOB.
[IpencraBienue O COBPEMEHHBIX TEOPHUSAX KHCIOT U OCHOBaHUU. CONpSHKEHHBIE KUCIOTHI U
ocHOBaHUA. KOHCTaHTa MpPOTOJIMTHYECKOIO PABHOBECHS KAK XapPAKTEPUCTHKA CHJIBI KUCIOTHI U
OCHOBaHUS ODJIEKTPOXMMHYECKHE CBOMCTBAa pacTBOpPOB. IIoHATHE O JBOMHOM 3JIEKTPUYECKOM
cioe. PaBHoBecue Ha rpanuie Metai—pacTtBop. CTaHIapTHBIE 3JEKTPOIHBIE TOTEHIUAIBI, P
HanpspkeHnd ~ MetauioB.  ConpspkeHHbIE  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  IApPHI.
OKHCIIUTENPHO-BOCCTAHOBUTENBHBIE PEAKIMU B rajgbBaHudeckoM anemeHnte, JJIC snemeHTa.
DIEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOLECC.

Tema 4. CtpoeHusi aroma, nepuoanyveckuii 3akoH U cucrema. Ilepuoamueckast
CHCTEMa KAaK METO/10JIOTMYeCKasi 0CHOBA CHHTE3a

Pa3Buture npeacraBiienuii 0 ctpoeHun atoma. [IpeacTaBieHnss 0 JUCKPETHBIX CBOMCTBAX
Marepuu (teopus [lnanka, sBienune gororddekra). Moaenbs aroma Bojopoaa 1o bopy, crekrp
aToMma BojiopoJia. JIBoiicTBeHHas mpupoa aiekTpoHa. Bonuel ne bpoinsa. KBanTtoBas MexaHuka
KaK Hayka o JBIKeHUU MuKpouactull. [Ipunuun nHeonpenenenHoctu ['eitzendepra. YpaBuenue
Hlpenenrepa, NOHATHE O BOJIHOBON (YHKIMHU. XapaKTEPUCTUKA COCTOSHUS AJIEKTPOHA B aTOMe
HaOOpPOM KBAaHTOBBIX uucen. PanuanbHas W opOUTanbHAs COCTaBISIOUINE BOJIHOBOM (PyHKUHUU.
Atomuble s-, p-, d-, f-opOutamu u wux osHeprus. Cxema DSHEPreTHUYCCKUX YPOBHEH
MHOTORJIEKTPOHHBIX aTOMOB. D(PPEKThl IKpaHUPOBAHUS, IPOHUKHOBEHUS aTOMHBIX OpOUTAJIeH,
MEK3JIEKTPOHHOIO0 OTTaJIKMBaHUs. [IpMHIMN 3HEpreThdeckol BBITOJHOCTH, NpuHuun llaymu,
npaBwio XyHaa. EMKOCTh »HepreTHueckux ypoBHEW, MOAypoBHEW, opoOurtaneil. Ilpunuummn
MOCTPOCHUS DJIEKTPOHHBIX CTPYKTYpP aTOMOB. OJEKTPOHHBIE (OpMYyJIbl aTOMOB M HOHOB.
[lepuomnueckunt 3axkoH JI. M. MeHneneeBa Kak OCHOBHOM 3aKOH XUMHM, COBPEMEHHAas
dopmynupoBka Ilepuognueckoro 3akona. Ilepuoamueckas cuctemMa Kak Kiaccu(UKaus
AJIEMEHTOB IO CTPOCHUIO UX JIEKTPOHHBIX 000JI04YEK, IEPUOAUYHOCTD B UBMEHEHUH AIEKTPOHHOU
KoH(puryparuun atomoB. CTpyKTypa MepHOau4ecKkoi cuctembl. [lonokeHue SIeMEeHTOB B
nepuoaax, paaax, rpynnax, noArpymnmnax, CeMeicTBax Kak pe3ysibTaT JHEPreTUYECKOTO COCTOSTHUS
W YHUCJIa BAJICHTHBIX DJJIEKTPOHOB aTOMOB. IloMHBIE M HENOJIHBIE 3JIEKTPOHHBIE aHaJOIH.
Paznuunbie  (opMBl  TEpPUOAMYECKON  CcHCTEMBI, TpaHUlbl [lepuonndeckoll  CHCTEMBI.
[lepnoanYHOCTS B U3MEHEHUH CBOMCTB aTOMOB 3JIEMEHTOB (PaJiIlyCOB aTOMOB U MOHOB, SHEPTUU
WOHM3AIUH, JJIEKTPOOTPUIATENIFHOCTH, CpPOJACTBA K OJEKTPOHY M Jp.) Kak CIEeACTBUE
MEPUOIUYHOCTH 3JIEKTPOHHBIX CTPYKTYp. [lepnoguyHOCTh B M3BMEHEHUU XMMHUUYECKHX CBOMCTB
3JeMEHTOB. TepMOJAMHAMUYECKUE, KUHETUYECKHME MPUHIIMIBI CHUHTE3a HEOPraHWYECKUX



coequHeHui. Mcnonp30BaHne 3aKOHOMEPHOCTEN NIEPUOUUECKON CUCTEMBI B CUHTE3€. OCHOBHbBIE
METO/Ibl CUHTE3a, SMIMPUYECKUE MPABUIIA CHHTE3A.

Tema 5. Teopum XumMu4YecKoil cBsI3M, BajJeHTHOCTH. CTpoeHMe HeOpraHUYeCKUX
MOJIEKYJ1

[Ipupora XMMHUYECKON CBSI3U, KpUBas OTEHIIMAIIBHON SHEPIUMU KOBAJIEHTHON MOJIEKYJIBL.
XapakTepUCTUKU CBA3M: DSHEPrus, [JIWHA, BaJCHTHBIM YroJl, KpaTHOCTb, HOJSPHOCTH,
3¢ deKTUBHBIN 3aps]T aTOMa B MOJICKYJie. TUIIBI XUMUYECKHX cBsi3ell. PaccMoTpeHne KOBaIeHTHON
CBSI3W B TEOPHH BAJICHTHBIX CXEM; G-, T-, O-CBS3U. THIBI TMOPUAN3ALINN aTOMHBIX OpOHTAJICH.
CpolicTBa KOBAJEHTHOW CBSI3M — HACBIIAEMOCTh M  HamnpaBieHHOCTb. (CoBpeMEHHbIE
MIPEJICTABICHUS] O BAJIEHTHOCTH (IIOHSATHE KOBAJIEHTHOCTH, 3JIEKTPOBAJEHTHOCTH, CTEIEHU
OKHCJIEHHUS, KOOPAMHALMOHHOIO 4ucia). ['eomerpusi razoo0pa3HbIX KOBAJIEHTHBIX MOJEKYJI,
Mozenb ['unnectu. OCHOBHBIE TIOHATHSL O METO/I€ MOJIEKYJIsIpHBIX opOuTtaneit. Meton MO JIKO.
DHepreTuyeckre AUarpaMMbl JBYXaTOMHBIX T'OMO- U TETEpPOsIEPHBIX MOJIEKYJ, 00pa30BaHHBIX
3JIEeMEHTaMu MepBoro u BToporo nepuooB. Muorouentpossie MO (B2He, CeHs). Monnas cBsizb
B ra3oo0pa3nHbix Mosekynax (NaCl). CpoiicTBa HMOHHOM CBSI3M M HWOHHBIX COCIUHEHUH.
[Tongpuzanys MOHOB, PaCCMOTPEHHE XUMHYECKOM CBSA3M KaKk MOHHOW € ydeToMm nedopManuu
MOHOB. 3aBHCHUMOCTh MOJSPU3YEMOCTH U MOJSPU3YIOLIEro AEWCTBUS KATHOHOB M AaHUOHOB OT
pa3Mepa, BEIMUMHBI 3apsijia MOHA U CTPOEHMSI AJIEKTPOHHOM 000s10uKku. Mcnonb30BaHne Moaenu
MoJIApU3aluu Ui 0O0bACHEHUs CBONCTB coenuHeHui. [IpaBuino [lupcoHa MATKHUX M JKECTKHUX
KHCIIOT U OCHOBaHMH. BomoponHas cBsi3b, paccMOTpEHHE BOJOPOAHON CBS3M B Pa3IMYHBIX
TEOPUAX XMMHUYECKOW CBS3U (PJIEKTPOCTATHUYECKHE B3aUMOJICHCTBUS, JOHOPHO-AKIIENITOPHBIE,
MPEeACTABICHUE BOJOPOIHOMN CBsi3M B MeToqie MO), BIMsHHE BOJOPOJAHOW CBSI3U Ha CBOMCTBA
BemecTB. Meramnuyeckast cBsi3b. lloHATHE O 30HHON TeopuM TBEpAOTO Tena. MeTaibl,
MOJIyIIPOBOJAHUKH, JUANEKTPUKH. MeXMONeKyIspHble B3auMoneicTBus (cuibl  Ban-nmep-
Baanbca). ArperatHble COCTOSHHSI BEIIECTBAa: TBEpAOE, XHUIKOE, Ta3zooOpa3zHoe. CBs3b B
KOHJICHCUPOBaHHBIX (pazax. TUTIBI B3aUMOJCHCTBYSA B pacTBOpax. Kpucrammmueckoe u amopdHoe
cocrosiHue. THObl KPUCTAJUIMYECKUX PEIIETOK, AeQeKThl CTpyKTypbl. CBOMCTBa BEIIECTB C
WOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAJUIMYECKON PEIIETKaMHU.

Tema 6. X¥Musl KOMIUIEKCHBIX (KOOPAMHAIIMOHHBIX) COeUHEHU

Koopmunanmonnast Teopust Bepaepa. OcHOBHbBIEC MOHATHSI (KOMITTIEKCOOOpa30BaTelb, €ro
CTENEeHb OKUCIEHUS, KOOPIMHAMOHHOE YHUCIIO; JIMTaH, IEHTAaTHOCTh JINTaH/1a), MPEeAMET XUMUHI
KOOPJMHAIIMOHHBIX COEAMHEHUH, HOMeHKIaTypa. CHocoOHOCTh AIIEMEHTOB MEPHOIMYECKOMN
CUCTEMbl BBICTYIaTh B KayeCTBE KOMILIEKCOOOpa3oBareieil M JIOHOPHBIX aTOMOB JIMTAHJIOB.
PaccmoTpenue XUMHUYECKOM CBSI3W B KOMITJIEKCHBIX COEUHEHHSX (JIEKTPOCTATUYECKHUM MOAXO0I,
METO]1 BJICHTHBIX CBsA3eil, MeToag MO, OCHOBHbIE MOJIOKEHHUS TEOPUU KPUCTATITUYECKOTO MOJIS).
[IpumeHeHre TEOpUM KPUCTAIUIUMYECKOTO MO s OOBSCHEHHS HW3MEHEHUS SHTAIbIINU
oOpa3oBaHMs B Psly OJHOTUIIHBIX KOMIUIEKCOB, Ui OOBSCHEHHUS IBETHOCTU W MAarHUTHBIX
CBOMCTB KOMILIEKCOB. KilacChl KOMIUIEKCHBIX COEIMHEHUM: OJHOSACPHBIE KOMILJIEKCHI C MOHO-,
MOJIMJICHTATHBIMU ~ JIMTAHJAMH, MHOTOSIIEPHbIE KOMILJIEKChI, T-KOMILJIEKChI, KapOOHMIIBI.
TepMoanHaMuyeckass yCTOMUMBOCTh KOMIUJIEKCOB B pacTBOpax. XenatHblil addekr. Peakuuu
3aMelleHusl BO BHYTpeHHel cepe xommiiekcoB. [IpencraBienrne 0 KHHETUYECKHU JTAOUIBHBIX U
WHEPTHBIX KOMIUIeKcax. M3omepus (reomerpuueckas, ONTHYECKas) KOMIUIEKCHBIX HOHOB,
cBszeBas uzomepus. Dpdext TpaHcBiusHug YepHsena. Mzomepusi KOMIUIEKCHBIX COEIMHEHUN
(mo A. A. T'punGepry). Poib KOMIIIEKCHBIX COCAMHEHUN B Pa3BUTHH HAYKH, POJIb B MPUPO/IE,
TE€XHOJIOTUH, MEAULIMHE, HEOPTraHUYECKOM CUHTE3€. XUMUS 2JIEMEHTOB IEPUOINUYECKON CUCTEMBI.

2 cemecTp

Tema 7. PacnipocTpaHEeHHOCTh XUMHMYECKHX 3J1eMeHTOB. Boaopoa. Xumus rajoreHos

XUMHUs BOJIOPOJA U TAJOreHOB ['€0XMMHS Kak HayKa, OCHOBHBIE ITOHATUS TI'€OXUMUH,
CTPOEHHE 3eMHOr0 mapa. PacnpocTpaHeHHOCTh XMMUYECKUX AJIEMEHTOB Ha 3eMJI€ U B KOCMOCE.
CBsi3b pacnpoOCTPaHEHHOCTH XMMHUYECKUX 3JIEMEHTOB Ha 3€MJI€ CO CTPOCHUEM aTOMHBIX SiAep U
AIIEKTPOHHBIX 000JI0UeK aToMoB, HOHOB. OCHOBHOU 3akoH reoxumuu (3akoH [ompAmIMuUATA),



npaBmwia MenaeneeBa, Onno-I'apkunca. Xumus HemeTaioB. [Ipobiema pa3MenieHus Boopoia
B Ilepmogmueckoii cucreme. PacrpocTpaneHHOCTh BOJIOpoJa, (OPMBI €ro HAXOXKACHUS B
npupose. BajeHTHbIe cOCTOSHUSA BOAOPOAA, N30TOIBI BOJAOPO/a, 3HAUEHUE U30TOIIOB BOJOPOIa
IVl SIIEPHOM TeXHUKU. MOJEKYJSIpHBIA BOAOPOA, (HU3MYECKHEe W XUMHYECKHE CBOWMCTBA;
II0JIy4E€HHE BOJIOPO/ia B JJAOOPATOPUM U MPOMBIIUIEHHOCTH; aToMapHblii Bopopo. [Ipumenenne
BOJIOPOJIa, POJIb BOJOPOAA B COBPEMEHHOW JHEpreTuke. TexHuKa 0e30MacHOCTH MpHU padoTe ¢
BoAopoJoM. CoeTMHEHHS BOIOPOA C METAJUIAMH M HEMETaJUIaMU — TMJIPUJIbI, TUIIbI CBSI3€H B HUX,
nojyyeHune, (U3NYECKHe M XUMHUYECKHE CBOICTBA THIPHIOB, NPHUMEHEHHE. XUMHUYECKHE
aKKyMyJIATOpbl Bojopoja. OOmas XapakTepHUCTUKa CeMeicTBa rajoreHoB. PacmpocTtpaHeHue
raJIOr€HOB B IIPUPO/IE, TOTYUEHHE CBOOOAHBIX raJOr€HOB B IPOMBIIIJIEHHOCTH U B Jaboparopuu,
TOKCUYHOCTh TajioreHoB. [IpuMeHeHHne rajoreHoB B MPOMBIIUIEHHOCTH U TexHuKe. CTpoeHue
JBYXaTOMHBIX MoJieKkys TrajoreHoB (meron MO). ®dusnueckue M XUMHYECKHME CBOHCTBA
MOJIEKYJISIPDHBIX TaJOr€HOB, UX OKHCIIUTEIbHBIE CBOMICTBa, B3aMMOJEHCTBUE C METallaMU U
HeMeTalaMu. B3anmopelicTBue rajoreHoB ¢ BOJOW (ruapaTanus, oOpa3oBaHME KJIaTpaToB,
peakuuu JUCHpPONOPLIUOHUPOBaHUA). ['amoreHoBOAOpOabl, MX (U3UYECKHE U XUMHYECKHE
CBOICTBa, CIIOCOOBI MOJTy4YeHHUs. XapaKTep U3MEHEHUs B Psly rajJoreHOBOJOPOJIOB IMPOYHOCTH
XUMH4YECKOM cBsi3M H—I', BOCCTaHOBUTENIBHBIX CBOMCTB. PacTBOpBI raioreHoBOAOPOAOB B BOJIE,
M3MEHEHNE CWIIBI FaJOT€HOBOAOPOAHBIX KUCIOT B psaxy HF—HI. KucnoTs! 1utaBukoBast u cossiHas,
MOJIy4eHHUE COJITHOM KHCIOThI B IPOMBIIIJIEHHOCTH, CBOMCTBA; MOJY4YEHHE XJIOPHJIOB.
Kucnoponnbie coeirHeHUsl TaJOT€HOB — OKCHJIBI U KHUCIOPOJICOJIEpKaIe KUCIOThL. OKCHAbI
xmopa: ClO, CIOz, CIO3, ClO7, ux monyuenme, cBoiictBa. OKcuapl OpomMa M HOJA.
Kucnoponconepxkamme KHCIOTHI XJopa, Opoma, HoJa M HMX COJH, COCTaB, CBOMWCTBA.
XJopHOBaTHUCTasl KUCJIOTA, €€ COJU. XJIOPUCTAasl, XJIOpPHOBATasi, XJIOpPHAsi KUCIOThl U UX COJIH,
crocoOrI TrosrydeHusi. CpaBHEHHE TEPMUUECKONW YCTOMYMBOCTH, CHUITBI KHUCIIOT U OKHCIUTEIHHBIX
CBOICTB B psily KHCIOPOJACOAEPKAIUX KUCIOT Xjopa. Kucinopoaconepskaiiie KUCIoTel OpoMma,
WoJa M X COJIU, COCTaB, CBOMCTBA. [TorydeHrne OpoMHOM KHUCIOTHI C HCTIOIB30BaHUEM (HTOPUIOB
KceHoHa. HMopaHble KHCIOTBI, MX TUApaTHbIE (OPMBI, MOJY4YEHHE KHUCIOT U HX COJeil.
MexrajoreHHbple COeIMHEHUS, TOJINTAIIOTEHUbI, UX MOJYYEHHUE U CBOMCTBA, CTPYKTYpa.

Tema 8. XuMus kucjiopoaa, cepbl ¥ 3J1€MEHTOB OATPYIIIbI CeJleHa

OO0mrasi xapakTepucTHKa TJaBHOW MOATPYIIBI ImecTod Tpymnmbl. Kucimopom u ero
coequHeHus. CTpoeHre MOJIEKYJIbI kKuciiopoa ¢ no3uiuu metoaa MO. [lonydyenue kucinopojaa B
1ab0opaTopuy U MPOMBIIUICHHOCTH, XKUIKUN Kuciopoa. Pusndyeckrue U XMMUYECKUE CBOWCTBA
MOJIEKYJISIPHOT'O KHCJIOPOJIa, €ro MpUMeHEeHHe. BakHellne oKCUIpl METAJIJIOB U HEMETAJUIOB,
KJIACChl OKCHJIOB, TUITBI XUMHUYECKOM CBS3U B HUX, (PU3NUYECKHE U XUMUYECKIE CBONCTBA OKCUIOB.
Bopa xak BaxkHeiiIee coelMHEHNE KUCIOPO/Ia, poiib BOJbl B Ouocdepe u reocdepe. [lonyuenue,
CTpOCHHE MOJIEKYJIbI BOAbl. PU3NYECKHe U XMMHYECKHUE CBOMCTBA OOBIYHOM U TSXKEION BOJBI.
Acconupanus MOJEKYJ BOJIbI, paguoin3, Tepmuyeckas auccouuanus. Ilepokcuael u
HaJIEpPOKCUIbl, UX IOJy4YeHHE, CBOMCTBA M mpuMeHeHue. l[lepokcua Bomopoaa, CTpOEHUE,
TepMUYECKAass  YCTOMYMBOCTb, JUCCOLMALMA B  BOJHOM  pPacTBOpPE,  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MEPOKCH/Ia BOJOPOAA B KUCIOM U 1IenoyHou cpenax. [lomyuenue
U TIpUMEHEHUE IEepOKCHUJA BOJIOpOJa B TEXHUKe, MmeauluHe. [lepokcuiibl, HaanepOKCHAbI
METaJUIOB, UX npuMeHeHue. O30H, ero CBOMCTBA, CTpoeHue, noiydyeHue. [Ipumenenue nms
030HUPOBAaHUS BOJBI U BO3/yXa, IPUMEHEHHE B KAUE€CTBE OKHUCIUTENSA B cuHTEe3e. O30HUIbI, UX
MOJIyYeHHUE, CBOMCTBA M NpuUMeHeHHe. POpMbl HAXOXKJICHHS B NPUPOJIE CEPbI, MOJYyUYECHHUE U
npuMeHeHue cepbl. Cepa: alIoTpONHbIE MOJU(PHKALNY, AUAarpaMMa COCTOSTHUS, COeIUHEHHUS C
MeTalJlaMd ¥ HeMeTajulaMd (TaJOreHHIbl, THAPHUAbI, OKCHUIbL, Cynbhuasl). TuoHwmI-,
Cynb(ypUITaIoreHu s, noiaydenue, cBoiicta. Oxcunel ceprl(1V, VI), ux ctpoenue, puznueckne
U xumuueckue cBoiictBa. CepoBOAOpOA, Cyib(aHbl; KHUCIOTHO-OCHOBHBIE CBOMCTB BOJHBIX
PacTBOPOB BOJIOPOHBIX COETUHEHUH CEephl; CYIb(GUIbI, TOIUCYIb(UIbI, TOTyUYeHHE U CBOUCTBA.
Kucnopoaconepxariue KUcIOoThl U UX coid. OJHOSIEpHBIE KUCIOTHI Cephl: CyJb(HOKCHIOBAS
KHCIIOTa; CEpHUCTAs KUCIIO0Ta, CTPOSHUE, ToMyueHue, cBoiicTBa. Cynb(UTHI M TUAPOCYTB(MUTHI, KX
TEPMUYECKasl YCTOMYMBOCTh, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA, TUAPOJIN3 B BOJHBIX



pactBopax. CeMelCTBO CEpHOM KUCIIOTHI: KUCIOTHI CepHasi, THOCEpHAs, HaJCepHast U MX COJIH;
¢dTopcynbdoHOoBas, HUTpO3WJICEpHAs KUCIOTHL. CepHas KHCIOTAa KaKk OJHA W3 BaXXHEHUIIMX
MUHEpAJIbHBIX KUCIJIOT, €€ puMeHeHne. CBONCTBa CEpHOM KUCIIOThI, KOHTAKTHBIN U HUTPO3HBIN
MIPOMBIIIJICHHBIE METOABI OJTYYEeHHUS, CyTb(aThl U TUAPOCYIb(PATH METAIIIOB, BIUSHUE IPUPOJIBI
KaTHOHA Ha TEPMUYECKYIO0 YCTOHYMBOCTH cynbgaTtoB. Kucinora THocepHas, THOCYIb(ATHI.
[Tonmyuyenne, cTpoeHHE M CBOWCTBA THOCYJb(ara HATpHs. MHOTOSIEPHBIE KUCIOTHI CEPHI CO
CBSI3IMU KOCJIOpOJI—Cepa: TWHPOCEpHas, TPHCEpHas, HAJACEpHas; CO CBA3SIMH cepa—cepa:
THJIPOCEPHUCTAs, TUPOCEPHUCTAS, TUTHOHOBAS, TOJTUTHOHOBBIE KUCIOTHI DJIEMEHTHI TIOATPYIIIIHI
celieHa, HaXOXKICHUE B IPUPOJIC, METOIBI MTOTyUYSHHS IPOCTHIX BEIIECTB. ATPETaTHOE COCTOSIHHE,
CTpOEHHE, CBOWCTBA IMPOCTHIX BEIIECTB. BOMOpOIHBIE COCNUHEHHS, CEICHUIBI, TEILTYPHIIBL.
Oxkcunpr 202, 303 cenena u temrypa. CpaBHEHHE KHCIOTHOOCHOBHBIX U OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX CBOMCTB OKCH/IOB, TUAPOKCH/IOB YETHIPEX - U NIECTUBAIICHTHBIX CEPHI, CElIeHA
u temrypa. Coii XaJbKOT€HOB B CTEMEHU OKuciaeHus +4, +6. [lononmii — paamoakTUBHBINA
aneMeHT. [IposiBiieHME BTOPUYHOM MEPUOJWYHOCTH B CBOWCTBAX KHUCIOPOJHBIX COEAUMHEHHIA
2JIEMEHTOB TJIABHOW MOATPYMIIBI HIECTON IPYIIIHI.

Tema 9. Xumus azora, pochopa

OOmiass  XapakTepuCTUKa XMMHM  DJIEMEHTOB  IMOATPYNIBl  Mblbsika  OOmias
XapaKTePUCTHUKA AJIEMEHTOB TJIABHOW MOJIPYIITBI MSATON TPYIIBL. XUMHUS XapaKTePHUCTHIECKUX
AIIEMEHTOB — a30Ta, Gpocdopa. PacipocTpaHeHHOCTh M HAXOXKIEHUE a30Ta B IPUPOJIE, TOTYyUCHHE
a3ota B JTa0OpaTOpPWHM W TPOMBIIUICHHOCTH, MPUMEHEHHE MOJIEKYJSPHOTO a30Ta, Hpobiema
CBSI3BIBaHHUSA aTMOc(epHOro a3zora (poib HUTPOTEHWIBHBIX KOMIUIEKCOB). Dusndeckue u
XUMHYECKHAE CBOMCTBA MOJIEKYJISIpHOrO azora. CTpoeHne MoJieKysl azota B Merogax MO u BC.
lamorenuapl a3zota, WX CBoOWCTBA. VOHHBIE, KOBAJICHTHBIC, METALIONOIOOHBIC HUTPHJIBL:
MOJTyYeHHne, CBOWCTBA. BOAOpOAHBIE COCMMHEHHUs a30Ta: aMMHaK, THIPA3HH, THIAPOKCHIAMHUH,
a30THCTOBOAOPOAHAs KHUCIOTa M UX cond. CpaBHEHHE OCHOBHBIX M OKHCIMTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB B Psily BOJOPOAHBIX COEIUHEHHM a30Ta. AMMHAK: CTPOCHHUE,
¢usznueckue W XMMHUYECKHE CBOICTBa, MOJydeHHWE B Ja0OpaTOpMuM W MPOMBILIIICHHOCTH;
TUAPOKCHI aMMOHHSI, COJIM aMMOHUS, UX TIOJTyueHHe U cBoiicTBa. [IpumMeHeHne ammuaka u cosei
ammonus. [lomydeHue, cBoiicTBa M NpUMEHEHHE THApPA3WHA, THIPOKCUIAMUHA M HMX COJIEeH.
[TonydyeHnue m cBOICTBAa a30THCTOBOJAOPOAHON KUCIOTHI M a3uJ0B. KuciopoaHbie coeTUHEHUS
azota. CTpoeHue, MojaydeHrne ¥ 3aKOHOMEPHOCTH B U3BMEHEHUH CBOUCTB OKCHIOB a3oTa: N2O, NO,
N203, NO2, N2O4, N2Os. Aanonnsie n katnoHHble dopmbl okcuaoB azota(lll, V). Ctpoenus u
CBOICTBa a30THCTOM KHCIIOTHI, NOJyUY€HUE, KUCIOTHbIE U OKUCIUTEIHbHO-BOCCTAHOBHUTEILHBIC
CBOICTBa, HUTPUTHI. A30THas KHUCJIOTA: CTPOCHUE MOJIEKYNbI, (DU3UYECKUE U XUMHUYECKHE
CBOICTBa, MOJIy4YeHHE B MPOMBIILICHHOCTH. 3aBUCUMOCTh COCTaBa MPOJAYKTOB BOCCTAHOBIICHUS
a30THOM KHCIIOTHl METa/UlaMHd OT KOHIICHTpAallMM KUCJIOThI M HPUPOIBl MeTajuia. Hurpartsl,
MOJIy4€HHE, CBOMCTBA, UX POJIb B TEXHUKE. TepMuyeckoe pasiioKeHHWE HUTPATOB aMMOHHUS U
MeTtauioB. @opmbl HaxoXkaeHUs Gocdopa B mpupoae. AJoTponHbie Moaudukanuu docdopa.
[Tonydenue u mpuMeHeHue KpacHoro u 6emoro gocdopa B mpomsbinieHHOCTH. CTpoeHue 0enoro
u kpacHoro ¢docdopa, ¢puzMUeckue W XUMHYECKHE CBoMcTBa. BiammonerictBue ¢ocdopa ¢
MeTajylaMu M HeMmeTrayuiamMu. Bopopoanbeie coeaunenus (ocdopa. IlomyueHus u cBoiicTBa
bocduna, conu pochonus. Oxcuasl pochopa(lll, V): nonyuenue, cTpoeHUE MOJIEKYJ, CBOHCTBA.
Kucnoponconepxamue kucinotel ¢docdopa. OmHosaepHble KUCIOTH Qochopa U HUX CONU:
dbochopHoBarucTas kucioTa u runodochutsl; hochopucras kuciaora u Gochursr; GochopHas
KucinoTa M (ocdatel; MoxydeHue, CTpoeHue, cBoicTBa. MHoOrosaepHble KUCIOTH (ocdopa co
cBs3aMu —P—-O—P—: nmomumeradocdopHbie KUCTOTHI (IU-, TpU-, rekcameTadochHopHbIe KUCIOTHI,
JMHEWHBIE U IUKINYEeCcKHe), monumeTadocdarsl; nonudochopHbsie KUCTOTH (qruopTodochopHast
kucnota), noiaudocdarer; HaadochopHas kucnora, neppocdarsl. MHOrosiepHble KHUCIOTHI
¢docopa co cBazsimu —P—P—: pochopHoBartas kucnota, runodocdarsl. CpaBHEHUE KUCIOTHBIX,
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB u TEPMUYECKOMH yCTOMUMBOCTH
kucnopojcoaepxkamux kucnot pocdopa(l, I, V). @ochopubie y1oOpeHUs 1 MOIOIINE CPEACTBA
Ha ocHOBe ¢ocdaTtoB. CpaBHUTENbHAs XapaKTEPUCTUKA COEAMHEHUH 3JIEMEHTOB MOATPYIIIHI



MBIIIbsKAa. MUHepanbl MblIIIbsKa (peaibrap, aypUIMIMEHT), CYpbMbl (CypbMSIHBIN OJieck),
BUCMYyTa (BUCMYTOBBIM Oisieck). IloslydeHne mpOCTBIX BELIECTB M3 IPHUPOJHOIO CHIPBA.
Ou3nyecKkue U XUMHYECKHE CBOWCTBA, NMPUMEHEHHUE MBbIIIbSKA, CypbMbl, BUCMYTa. CILIaBbI
CYpbMBbI U BUCMYTa. BoJOpo/iHBIE COETMHEHUS JIEMEHTOB MOATPYIIIBI MBIIIbAKA: [OJy4YEHHUE,
CTpOEHHE, CBOMCTBA. ApCEHUIbl, aHTUMOHUIbI, BACMYTHU/IbI, IOJy4Y€HUE, CBOKWCTBA. |"aoreHu bl
anemenToB(11l, V) nmoarpynmnsl Melbsika, noiaydeHue, ruapoiaus. CoeJMHEHHE TPEXBAJIEHTHBIX
3JIEMEHTOB MNOJAIPYIIbl MBIIIbAKA: OKCHUJBI, TMAPOKCHUJIBI, OKCOCOJIH; CYIb(UIABl U THOCOJIH.
[IposiBienne aM@OTEpHBIX CBOWCTB COCIMHEHUSMHU MBIIIbSIKA. BaXHEHWIINE COCTUHEHUS
BucMmyTa(lll). CoenuHeHuss MNATUBAJEHTHBIX 3JEMEHTOB MOArPYIIBl MBIIIbAKA: OKCUIDI,
MBIIIBSIKOBAsl U CypbMsiHasi KUCIJIOTHI, apCEHAThl U aHTHUMOHAThl; BUCMYTAThl, UX MOJYy4YEHHUE U
CBOWCTBa Kak crmibHeHmmX okuciutenei. Cynbdumsl 1 THocomu Meimbsika(V) u cypbMbI(V).
Cocrostnue cypbmbl(V) B BOAHBIX pacTBOpax. ComocTaBiieHHE COCTaBa, CTPOCHHS, KUCIOTHO-
OCHOBHBIX M  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB  OJHOTHIHBIX  COEIWHEHUN
aneMmenToB(V, III) moarpymnmnel Melbsika (IPOCTHIX BELIECTB, TMAPUAOB, TAIOT€HUIOB, OKCHU/IOB,
KHCIIOPOJICOJIEPKAIINX KUCIIOT).

Temal0. Xumus yriiepoaa, KpeMHusi, 6opa, 0.,1aropoHbIX ra3oB

OO0mras xapakTepUCTHKA [JIaBHOM MOATPYIIBI Y€TBEPTOM IPyIIbl, IEPEX0] B IPyIIE OT
HEMETAINTMYEeCKUX (YIJiepoJl, KpeMHMH) K METaJUIMYEeCKUM CBOMCTBaM (TepMaHHii, O0JIOBO,
cBUHeEN). XUMHSI XapaKTEPUCTUUECKUX JIEMEHTOB — yriepoja U KpeMHUs. DOopMbl HaX0XKIEHUS
yrJIepoja B MPUPOJIE, CIIOCOOHOCTH yriiepoaa o0pa3oBbiBaTh CBs3u C—C pa3nudHON KPaTHOCTH,
MHOTooOpa3ue OpraHWYeCKUX M HEOPTraHWYECKHX COEOUHEHHM yriepona. AJIOTpONHYecKHe
¢dopMmbl yraepoasl (rpadur, ammas, kapOuH, QyiepeHbl, rpadeH): MmoiaydeHue, CTPyKTypa,
CBOICTBa, MpuUMeHeHHe. AKTUBUPOBAHHBIM yrojb Kak ajacopOeHT. CoenuHeHUs yriepoaa c
MeTalJlaMu U HeMeTaulaMu. Baxueimue kapOuapl, ux Kiaccudukanus mo THILy XUMHYECKON
CBSI3HM, MpPHUMEHEHHE KapOUIOB B TEXHHKE U XUMHUYECKOW IPOMBIIUIEHHOCTH B KayecTBe
TYTrOIUIaBKUX, BBICOKOTBEPABIX MAaTEpPHANOB. ['aloreHuapl yriaepoja: YeTbIPEXXJIOPHUCTHIN
yriepos, xiaopodopm, GToprnpor3BOIHbIE yIiaepoia U UX MpUMEeHeHne. MeTamioopraHnuieckue
coenuHeHus yriepoaa. Kucrnopomueie coemuHenus yriaepona: okcup yrieponaa(ll), crtpoenue
Mosekysbl (Metoasl MO u BC), momydyenue, Xxumudeckne cBoricTBa. KapOOHMIBI TIEpeXOoaHBIX
AJIEMEHTOB, TIOJIyYeHHE CTpOoeHHUE, cBoicTBa. [Ipumenenune oxcuna yraepona(ll) B xumuueckou
MPOMBIIIJICHHOCTH W B KadecTBe TormuBa. Oxcun yriaepoma(lV), mosydeHwe, cTpoeHHe
MOJIEKYJIbI, (PU3HUECKHEe U XUMHUECKHUEe CBOMCTBA, MpuMeHeHue. CeMeiCcTBO yroabHON KHCIOTHI:
yrojibHasi, KapOaMHHOBasi KUCIOThI, KapOaMuJ, THOYTOJIbHAS M HAAyTOJIbHAs KUCIOTHL. YTOJIbHAS
KHCJIOTa, €e cTpoeHue U cpoiictBa. KapOboHaTsl, rupokapOOHAThI, UX THIPOJIN3, TEPMUUYECKAs
ycToiunBOCTh. [lomydenue coipl (aMMuauHblil U cynbdaTHbIM MeToAbl) U noTama. [loxyyenue u
npuMeHeHne kapbamuga (MoueBuHbI). CoeMHEHUsI CeMeCcTBa CHHIIBHON KHCIIOTBHI: JWIIMaH,
LHMAHUCTBINA BOAOPO/I, IMAHAMHU/I, [I1aHAT BOJIOPOa, POAAHUCTBIN BOIOpo . CUHUIIbHAS KUCIIOTA,
MPOCThIE€ U KOMIUIEKCHbIE UaHU bl [[naHaMu/Ibl IETOYHBIX U HIET0YHO3EMEIBHBIX 3JIEMEHTOB.
PonanucroBomoponnas kucinora u ee conu. KpemHuidl. OCHOBHBIE KpPEMHHUIMCOJEpKAILINE
MUHEpaJbl: KBapll, CUJIMKAThI, ATIOMOCWIMKATHI (IIOJIEBOM IIMAaT, CII0Ja, acOecT, KAOJuH).
[Tonydyenue KpemHHs, KpHUCTaJUIMYECKash CTPYKTypa KpeMHUs, (u3nueckue M XUMHUYECKUe
CBOMCTBA, KPEMHMI KakK MOJynpOBOJHUK. COEIMHEHUs KPEMHHS C METAJUIaMH U HEMETaJlIaMu:
CIWIIMLIUBL, MX KIacCU(pHUKAIUS IO TUINY XUMHUYECKON CBS3U, NpPUMEHEHUE; TajJoreHUbI,
rexcadTOpOKpEMHHUEBast KHUCIOTa, ee conu. KapOuj kpeMHHs U MaTepuanbl Ha €ro OCHOBE.
Cunansl, Nnoiy4yeHue, CBOMCTBA, NpUMeHeHuE. KHCIOpoIHBIE COEIMHEHUS KPEMHHS: OKCHUL
kpemHuA(IV), ero mnoaumopduele MoauM(pUKAIMM; KPEeMHHEBbIE KHCIOTBI, 30JIb M TIellb
KPEMHUEBOM KHUCJIOTBI, CHWIMKAThl, UX THUAPOJIN3, NPUPOAHbIE CUIMKAThl. OCHOBHBIE THIIBI
CTPYKTYp CHUJIMKATOB: OCTPOBHBIE, LICIIHBIE, CIIOUCTBIE, TPEXMEPHbIE. MICKyCCTBEHHBIE CUIIMKATHI:
CTEKJIA, CHUTAJUIbI, LEMEHTHI, INPUHIUIBI I[POMBIIUIEHHOIO IIOJYYEHHUS CTEKJIa M IIEMEHTa.
CpaBHEHHE CBOWCTB KHCIOPOAHBIX COEIMHEHUN U TaJOT€HUJOB YIIEpPOAa W KPEMHHS.
Baxkneimne KpeMHMMOPraHMYECKHE COECIUHEHMS: CUJIOKCAH, CHJIMKOHBI, MX INPUMEHEHHE B
TexHuke. OOIas XapakTepUCTHKA TJIABHOM NOATPYNIBI TpPeTbel TIpyHmbl MEePHOAUYECKON



cucrembl. MuHepaisl 60pa, MOTy4YeHHEe U CBOMCTBa Oopa, MoauduKanuu 6opa, ero Gu3nIeCcKue
U XMMHYECKHE CBOICTBA, MCHOJBb30BaHUE Oopa B simepHOil sHepreTuke. CoeauHeHus 6opa c
MeTaJUlaMHd W HeMeTaJulaMH: KapOuja Oopa, HUTpHI OOpa — reKCaroHaJIbHBIH U KyOWYeCKHUH,
Oopuasl MetaiioB. [amorenusl 6opa, Moly4YeHHue, CBOMCTBA; TeTpadTopoOOpHAs KUCIOTA, €€
conu. bopaszon kak ananor 6enzona. [lonyyenue, ctpoeHue, CBOHCTBa 1MOOpaHa, pacCCMOTPEHUE
XUMUYECKON CBsi3M B auOopaHe B Meroge MO (TpexXueHTpPOBBIE IBYXDJEKTPOHHBIE CBSI3H).
I'mapuno6oparer MetaiioB. Kucinopoansie coequaenust 6opa: okcua 6opa, O0pHbIE KHCIOTHI, UX
COJIM, TIOJIMOOPATHI, TMOIy4YeHHE, CTPOeHHe, TUaApoian3. Ddupbl 60pHOH KucIOTH. lpumenenne
Oypbl. JlnaronaabHOE CXOJICTBO CBOMCTB cCOeMHEHHH Oopa M KpeMHus. O0miast XapakTepucTHKa
[JIaBHOM moArpymnnsl 8-oi rpymmbl. Haxoxnenue uHEpTHBIX ra3oB B mpupoge. CrocoObl
MOJTyYeHHE W CBOWMCTBA OJAropoJHBIX Tra30B, 3aKOHOMEPHOCTH B M3MEHEHUH MX (PU3UYCCKUX U
XUMUYecKux cBoicTB. Knatparsl Omaropoanbsix ra3zoB. Coenumnenust kcenona(ll, IV, VI, VIII):
(dTopuabl, OKCHUJIBI, KUCIOPOICOAEPKAIME KUCIOTHl M UX COJM. XUMHUYEcKas CBSI3b BO PTOpPHUAAX
kceHoHa (XeF2, XeF4, XeFs) B pamkax Teopunt MO (TpeX1eHTpoBasi YETHIPEXAIEKTPOHHAS CBSI3b
B COCJIMHEHUSX WHEPTHBIX Tra3oB). OKHCIUTEIbHBIE CBOWCTBA (DTOPUAHBIX U KUCIOPOIHBIX
coequHeHn kceHoHa. [IpumeHenune O6aaropoaHbix ra3oB. OO0IIas XapakTepUCTUKa p—3JIE€MEHTOB
(HemeTtasuioB).

Tema 11. O011ue cBOMCTBA METAJJIOB

XuMus s- U p-MeTaioB MeTasuibl, pacpoCTpaHeHUE B IPUPOJIE, METO/IbI MTOJIYUEHUS U3
MIPUPOIHBIX COCTUHEHHH, OUnCTKa, (pru3nueckue U XuMuueckue cBoricta. CruiaBbl, MMOy4YEHUE,
MOHATHE 0 (PU3UKO-XMMHUECKOM aHajlu3e, JuarpamMmbl miaBkocTu. CIiiaBbl HA OCHOBE TBEP/BIX
pPacTBOpPOB 3aMEIICHUS W BHEAPEHUS, dBTEKTUK, MHTEpMeTauaoB. [IpiMeHeHre MeTalioB u
CILIaBOB.

Ilesi0uHbIE U LIEJI0YHO3EMeIbHbIE MeTAJJIbI, UX coenHeHus. Haxoxxienue B mpupoe
IIEJIOYHBIX 3JIEMEHTOB, Ba)KHEHUIIINE MUHEPAJbl, MOTYYEHHE U CBOICTBA IIETOYHBIX METAJUIOB.
N3meHeHne XMMUYECKON aKTUBHOCTH IIEIIOYHBIX METAJUIOB B PAY JIUTHU-IIE3UNA MO OTHOILICHHUE
K BoJe, Kuciopony, a3oTy. CoenuHEHHUs IIEeTOYHBIX JJIEMEHTOB: OKCUIbl, HEPOKCHUIbI,
CYTIEPOKCH/IbI, O30HUIbI, HUTPUAbI, TUIPUJIBL, TUAPOKCUIBI, UX MOJIyYeHHUE, CTPOCHHE, CBOMCTBA,
MPUMEHEHHE; COJIM ILEJIOYHBIX METa/NIOB (HUTPAThI, CyJIb(aThl, TaJOTeHUIbl), KOMIUIEKCHbIE
coenuHeHus. I3MeHeHre CHITbl OCHOBaHUH B pPacTBOPE, TEPMUUYECKON YCTOMYNBOCTH KapOOHATOB,
HUTPATOB, CyIb(}aTOB B psAy I[IEIOYHBIX dJIeMEHTOB. (OCOOEHHOCTH XUMHUU JIUTHUA.
buonoruueckast posib COeIMHEHUH MIEIOYHBIX 3JIEMEHTOB, IPUMEHEHHUE UX B MPOMBILIUIEHHOCTH,
KanuitHple ynoOpenus. lllenoyHo3emenbHble MeTalIbl U HX coeAuHeHus. CpaBHUTENbHas
XapaKTepUCTUKA CBOWMCTB IIEIOYHO3EMENbHBIX METAIUIOB M uX coeauHeHuil. [lomydenue,
cBOiicTBa MeTanyeckoro 6epuiust. Okcul, ruapokcu 6epuius, ux amporepHocTs. Cpennue
U OCHOBHBIE COJIM OEpHILIUSl, OKCOOEPUIUIATHI, UX TUIPOJIH3; KOMILUIEKCHBIE COJH OepuiLIvA.
lanmorenuapl Oepwiiusi, IMONMy4YeHHE, CTPOEHHE, CBOMCTBA. TOKCHMYHOCTH OEpHILTUS U €ro
coequHeHn. MuHepalibl MarHus, NOJyYeHHEe MarHusi U3 MUHEPAIbHOTO ChIpbs, (hrU3HUecKue U
XUMHYECKHE CBOWCTBA MeTaindeckoro Maruus. CriiaBel MarHusi, UX 3Ha4€HUE JJ11 COBPEMEHHOMN
TexHUKU. OKCU ¥ TUAPOKCU] MarHus, COIU, TUPOIIU3 COJIel MarHus. ['ajJoreHuipl, mory4eHme
0€3BOJIHBIX TAJIOTEHUJIOB MarHus, MarHe3WalbHbIM 1IeMeHT. J[naroHajabHOE CXOJCTBO CBOWCTB
COCIMHEHHI MarHus ¥ JTUTUS. DIEMEHTHI MOArPYIIIbI Kalblus. MUHepanbl Kalablusl (M3BECTHSIK,
MeJl, MpaMop, THIIC), CTPOHIMS (LIEJECTUH, CTPOHIIMAHUT), Oapus (TSHKENBIA AT, BUTEPUT),
MOJIy4E€HHE METAJNIOB, UX (U3UYECKUE U XUMHUUECKHEe CBOMCTBA. [ MIpH IbI 2IEMEHTOB MOATPYIIIIBI
KaJbIusl, Oy4YeHue, CBOMCTBA, MpuMeHeHne. OKCHUIBI M THUAPOKCUIBI (TallleHasi U HeralieHas
W3BECTh), TaJOTEHUJbI, HUTPATHI, MaJOpacTBOPUMBIC CyIb(}aTel, KapOOHATHI, OKcCaIaThl.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB COEIMHEHUH 1I€TOYHO3EMEIIbHBIX AIIEMEHTOB: KUCJIOTHO-
OCHOBHBIX, KOMITJIEKCOOOPA3YIOIINX, pACTBOPUMOCTH, SHEPTUHU THAPATAIIMA HOHOB, TEPMUUYECKOM
YCTOWYMBOCTH KapOOHATOB, Cyib(}aTOB, HUTPATOB B psALy Kanblinii—Oapuil. JKecTkocTh BOJIbI
(BpeMeHHas1, TOCTOSIHHAS ), METObI €€ yCTpaHeHUs. TOKCUYHOCTh COeIMHEHUH Oapus, OMacHOCTh
PaaMOAKTUBHOIO 3apakeHus crpoHuueMm. Pamuii, otkpeite pamus M. Ckioposckoii-Kropu.



Brigenenue panus u3 pyl, IpOAYKTH PaIUOAKTHBHOTO pacnana paaus. O0mas xapakTepucTrKa
S-METaJIJIOB.

AJIIOMUHHI, 3JIeMeHTBI MOATPYNNbI Trajius. MuHepalbl aTlOMUHUS, NepepadoTKa
Oookcura. [lomydeHne METATMYECKOTO ATIOMHUHES, (PU3UYECKHE M XUMHUYECKHE CBOMCTBA
amomunus. CriaBel amomMuHusi, ux npuMmenenue. Oxcupa amomuHusA(Ill) u rumpoxcupg
QTIOMUHHUSI, TPOIECCHl €ro OsUUM W OKcoysiiuu. llomydyeHuwe alOMHUHATOB METOIOM
TBepAo(a3HOro CHHTE3a, WX CcBoWcTBa. ['aymorenuanpl amoMuHus. COMM FOMHUHHS, THAPOIIN3
COJICH aIOMUHUS M ATFOMHUHATOB; TIOJYYSHHE U CTPOCHUE OC3BOJHBIX TAIOTCHHUIOB aTFOMUHUS.
KommnekcHple coeqMHEHHs] W JBOWHBIE COJIM QIIOMUHMSA. /[MaroHanbHOE CXOACTBO CBOMCTB
coenuHeHM Oepwunss W amoMmuHus. [lpumenenue coenuHenuid amomuuua. OOmas
XapaKTEPUCTHKA 3JIEMEHTOB MOATPYMIIbI TaJuIus. VI3BnedeHune rajmiusi, MHIAS, TAJUTUS U3 OTXO0JI0B
MIPOM3BOJICTBA ATIOMUHUSI W IBETHBIX METAJUIOB; IONy4YCHHE, (PU3MYECKHE W XHUMHYCCKUE
CBOMCTBA METAJUIOB, TpuMeHeHue. [lomyueHus: coeIMHEHNI O/THO- U TPEXBAJEHTHBIX 2JIEMEHTOB
NoArpynmsl rajummsi. AM(OTEpHBINA XapakTep OKCHUIOB U THAPOKCHIOB TPEXBAJIEHTHBIX TajUIvs,
WHJIUS, TAJUTASI, UX COJIM U KOMILJIEKCHBIC COSTMHEHUS. [ alOTeH 1Bl TPEXBAIICHTHBIX 2JIEMEHTOB.
[IpuMeHeHnne coeTMHEeHNH TallTusl, HHAMS, TAJUTUS B TIOJIYIIPOBOTHUKOBOM TexHUKe. CoeqruHeHus
tamundA(l), cxoacTBo uX ¢ coequHEHUSAMU pyOuaus u cepedpa. TOKCHYHOCTh COEAMHEHNUN TaJLIHSL.

DJyieMeHTHhl MOArpynnbl repmanusi. OOmias XapakTepUCTHUKA 3JIEMEHTOB IOTPYIIIIBI
repmanusi. PacripocTpaHeHHOCTh repMaHus (pacCesTHHBIM 3JIEMEHT), 0JIOBA, CBHHIIA B MPUPO/IE,
MHHEpaJbl 0J10Ba U cBUHIA. [lomyueHne repMaHus, OYHMCTKA, €r0 (PU3NUECKHE U XUMUYECKUE
CBOMCTBA, MPUMEHEHNE B TOJYIPOBOJIHUKOBON TexHUKe. [lomydeHne MeTaqIm4ecKoro OJIOBa,
CBUHIIA, WX paduHHpOBaHME, (PU3NUECKHEC W XMUMHYECKHE CBONCTBAa MeTauioB. [IpumeneHue
METaJUIOB, HMX CIUIaBOB. XapaKTEPUCTUKA COCIWHEHWM YETHIPEXBAJICHTHBIX DJIEMEHTOB
MOATPYNIBl TEPMaHMs: TUOKCUIBI, THAPOKCUIBI, COJH, TaJIOTeHUIb, Cyiabdumbl. uoxcun
repMaHusl, FTepMaHUEBbIE KUCIOThI, TepMaHaThl. [ MapUIpl 1 METAIIOOPraHUYeCKHEe COCTUHEHUS
repManuA(IV). OnoBsiHHbIE KHCIOTHI, CTaHHAThl, THOCTAHHATBl; JUOKCH]l CBHMHIIA, €r0
OKHCIIUTEbHbIE CBOWCTBA, IUIIOMOAThl. l3MeHeHue KHCIOTHO-OCHOBHBIX, OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIX, KOMILIEKCOOOPA3yIOIIHUX CBOMCTB YETHIPEXBAJICHTHBIX 3JIEMEHTOB 1O PSAY
repManuii—cBuHel. CoeTMHEHUS ABYXBaJCHTHBIX 3JIEMEHTOB: UX MOJIy4YeHHE, COCTaB, CTPOCHUE,
cBoricTBa. OKCHIIBI, THAPOKCUIBI, TasoreHu b1, okcocosn onoBa(ll) u ceunna(ll). PactBopumelie
n HepactBopumble coysm cBuHIA(I). BoccranoBurensHbie cBoiicTBa coeauHeHui osoa(ll).
[IpumeHeHne coelMHEHUI 0JI0Ba M CBUHIIA: CEHCOPHBIE MaTE€PHUAaJIbl, CBUHILIOBBIE aKKyMYJISTOPHI.
TokcuuHOCTh CBHUHIA U ero coenuHeHuid. CpaBHUTENbHAS XapaKTEPUCTHKA COEIUHEHUN
YeThIPEeX- U IBYXBAJICHTHBIX 3JIEMEHTOB MOArPYIIbI TepMaHUsl.

Tema 12. O0mas xapaxkrepuctuka d-merauioB. CoenuHeHusi 3JjeMeHToB I-IV
MOOOYHBIX MOATPYNI NEPUOAUYECKON CHCTEMBI

OO6mras xapakTepucTuka d-3JIeMEHTOB.

DJieMeHThI NOArpynnbl Meau. CpaBHUTETbHAS XapaKTepUCTUKA MeIH, cepedpa, 30J10Ta;
pacmnpocTpaHeHHE B Ipupo/e, noiayyeHue. IlepepaboTka mpupoaHbIX COEAMHEHUN Meu, cepedpa,
U3BJIeUEHHE cepebpa U3 0TXO0/I0B MepepaboTKu monuMeTanuieckux pya. [lomydenue, apdunax
3o0510Ta. PU3NYECKUE U XUMUYECKHE CBOMCTBA Menu, cepedpa, 30J10Ta, IPUMEHEHHE METaJIOB U
UX CIUTaBOB, moHsATHE O mpoOe Meramna. Coemaunenus menu(ll): okcun, THIpPOKCHI, COJIH,
MOJIy4€HUEe, CBOMCTBA, TUApoNu3 coleil. Baxkueimue komruiekcHble coequHenus meau(ll), ux
cocras, cTpoeHue u ycronunBocth. Menb(1l) kak Baxkneimmii uomeramn. Coenunenus meau(l):
OKCHJ, THAPOKCHJ, TIONy4YeHHWEe, CBOWCTBA; MNpUHIMN moiydeHus conei  menu(l),
mucnponopionupoanue menu(l). Coenqunennst meau (I1I): xkympaTsl, mepuogaThl U TELTYPATHI
meau(11l), monyuenue, cBoiicta. Ilpumenenue coequHenuit Mmeau, cepedpa, 3o1ota. CoemHeHNs
cepebpa(l): oxcua, THUAPOKCHA, pPACTBOPUMBIE U HEPACTBOPUMBIE coiH. [amoreHuaHbIe,
aMMUaYHble W THOCYJIb(aTHbIE KoMIUiekchl cepebpa(l): momyueHue, cTpoeHue, yCTOWYHBOCTD,
CBOICTBa, MpUMEHEHUE WX B mporeccax (oTtorpadupoBanuss u cepebperus. Co eaUHEHUS
cepebpa(ll) u (III). Oxcun 3omota(Ill), ero rumparel, ayparel. KoMmIUIEeKCHBIE COEAMHEHUS
3onota(Ill), ux cocrtas, cTpoeHue, cBoicTBa. TeTpaxIopo30I0TOBOAOPOIHAS KUCIOTA, €€ COJIH,



noyiyueHue, cBoiictBa. CoeIMHEHUS OJHOBAJIEHTHOIO 30JI0Ta, KOMILJIEKCHBIE COEAMHEHNH,
IIOJIyYEeHUE, CBOMCTBA.

DJIeMeHThI NOArPyNIbI HUHKA. CpaBHUTENIbHAS XapaKTEPUCTHUKA 3JIEMEHTOB IO PYTIIbI
[IUHKA, OCOOCHHOCTU CTPOCHHUS OHIEKTPOHHBIX OO0OJOYEK AaTOMOB IIMHKA, KaaMHs, PTYTH.
Munepainsl LMHKa, Kagmus, pTyTH. [lonyyenue, pusnueckue 1 XMMUYECKHE CBOWCTBA METAIJIOB.
[Ipumenenue nuHKa, KaAMuUs, pTYTH U UX CIUIaBOB, aMajibraMbl. [loyueHue u cBoiicTBa OKCHI0B,
TUAPOKCHUJIOB, COJICM SJIEMEHTOB MOATPYIIBI IMHKA; KOMIUIEKCHbIe coeauHeHus muHka(ll),
kagmusa(Il), pryrtu(ll), nomyuyeHue, coctaB, yCTOMYMBOCTH; aMUIHBIE COEAMHEHHUS PTYTH.
HeMoHOTOHHBIN XapakTepa U3MEHEHHUs KHUCIOTHO-OCHOBHBIX CBOWMCTB OKCHJIOB, THJPOKCUIOB U
coneil (peakuuu ruaposusa) B pany MHK(ID)-pryTe(Il). AmdorepHblli Xapakrep Okcuaa u
ruapokcua uuHka(Il). Oxucnurensusie cBoiicta coneit pryTu(Il). Coenunenus prytu(l): oxcun,
TUAPOKCHUJ, TOJYy4YeHHe, CTpoeHue, cBoicTBa; conu  prytu(l) — HuTpar, Kajomels,
mucnponopiuonupoanue pryTtu(l). IlpumeHnenwe coenuHeHWl 1WHKA, KaaMus, pPTYTH.
TOKCHYHOCTH COCTMHEHUN KaIMUSI 1 PTYTH, CIIOCOOBI IEMEPKYpHU3aIlUs ITOMEIIEHUH.

DJieMeHThl MOArPyNNblI CKAHAUS W JaHTaHuAbl. CpaBHUTEIbHAs XapaKTEPUCTHKA
2JIEMEHTOB MOATpyHnsl ckaHaus. [lomydeHne u CBOMCTBA METAJUIOB, OKCHJIOB, TMAPOKCHJIOB,
cojieil. 3aKOHOMEPHOCTH B U3MEHEHUM KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB, TMJIPOKCHJIIOB U
KOMILIEKCO00pa3yIox cBOUCTB B psany Sc—La. [IpumeHeHre MeTayuioB MOArPYIIbl CKaHIUA.
OO1as XxapakTepucTuKa peiko3eMenbHbIX 37eMeHToB (P33). Haxoxenue B npupojae (MOHALUT,
JIOTIAPUT, KCEHOTHUM, TaJO0JMHHT), OTKPBITHE, CTPOCHHE DJIEKTPOHHBIX OO0OJOYEK aTOMOB,
XapaKTEPHBIC BaJICHTHBIE COCTOSIHUS, YCTOWYNBBIE CTENIEHN OKucaeHus P30, Jlenenue 3neMeHToB
Ha 3JIEMEHTHI LIEPUEBOM W UTTPUEBOM MOArpymIl. SBneHne nantaHugHoro cxarus. [lomydenne,
¢buznyeckue U XMMHYECKUe cBoMcTBa Metaiuinyeckux P33, npumenenune P30 B metamtypruu B
KadecTBe "packuciureneit”, nerupyronmx 100aBok. OKCHUIbI, THAPOKCUIBI, conu P33, nBoitHbIe
conu. Kommiekcubie coearHeHust P39, 3aKkOHOMEPHOCTh B U3MEHEHUHU UX YCTOMYMBOCTH B PSITY
JaHTaH—oTenuid. KoMIIIEeKCHbIE COEIMHEHMS C TMOJUMJACHTAaTHbIMM JIMTAHAAMU KaK OCHOBA
COBPEMEHHBIX METOJIOB pa3feiicHuss W o4yucTku P3D B mMoHOOOMEHHO# XpomaTtorpadpuu u
skcTpakumu. Pa3nenenus cmeceir P35 ¢ ncnonp3oBaHreM MeToAa APOOHOM KPUCTAIUIU3AIIUN UX
coyiedd, (PaKIMOHHOTO OCAKICHUS MaJIOPACTBOPHUMBIX COCAMHEHUH, Pa3IUYHOM JIETYYECTH
coenunennii. [Ipumenenne coemuuennid P30 (MaTepuasibl a3epHOM ONTHKU, KaTalU3aTOPBI,
JFOMUHO(OPHI U JIp.).

JJiieMeHThl MOArpynmnbl TUTaHAa. CpaBHUTENbHAs XapaKTEPUCTUKA HIIEMEHTOB
MOArpynmnel TUTaHa. PacmpocTpaHeHue B mpupoie, MHUHepaibl TUTaHa (WJIBMEHUT, PYTHIL,
MIEPOBCKHUT), IUPKOHUS U radHUs (LUPKOH); MOJIyYeHHUE METAJIIOB, OUMCTKA METOAOM HOJIUIHOTO
paduHUpPOBaHUs, CBOICTBA M NMPUMEHEHHE METAUIOB U CIUIaBOB HAa UX ocHoBe. CoenuHeHus
YEThIPEXBAJCHTHBIX 3JIEMEHTOB MOATPYIIbl TUTaHA: OKCHUIbl M THUAPOKCUIBI, OKCOCOJIH,
rajoreHu/pl. MI3MeHeHne KuCI0THO-OCHOBHBIX CBOMCTB OKCHJIOB U T'MAPOKCHUJIOB B Py TUTaH—
rapuuii. CocTosiHUE YeTHIPEXBAJICHTHBIX THUTaHA, ITUPKOHHUA, radHUS B BOJHBIX PACTBOpAX,
BiusHUE pH cpeabl Ha paBHOBeCHE THAPOIN3a, CTPOEHUE TUTaHWINOHA. [lodyueHue TuTaHaToB,
LUPKOHATOB U raHaToB "cyxum'" criocoOOM U B BOJHBIX pacTBOpax. [I6e3037eKTpUKH Ha OCHOBE
TUTAHATOB M UUPKOHATOB. [‘ajloreHuabpl METauIOB, MX IOJYyYE€HHE, CTPOCHUE, CBOWCTBA,
MIPUMEHEHHE; KapOuabl, HUTPUJIBL, CYIb(QHUABI U MaTepuaibl Ha UX ocHoBe. [lepokcocoenuHeHUs
tutaHa(IV). KomrekcHble COeTUHEHHS YeThIPEXBAJCHTHBIX TUTaHA, LUPKOHUS, TadHUS,
UCIOJIb30BaHuEe (ProporupkoHaToB U ¢rToporadHaToOB i pa3felieHuss CMeceil IUPKOHUS U
radpuus. [IpuMeHeHne SKCTpakiui 1 HOHOOOMEHHOM XpoMaTtorpaduu i1 pa3faeieHus: 1 OUUCTKU
uupkonust u radpuus. Ilomyuenue oxcupma, ruapokcuna, conei turtana(lll), ux cBoiicTBa;
nonyyenue  coeauHeHuit  turaHa(ll). CpaBHeHHME  OKMCIUTENHbHO-BOCCTAHOBHMTEIBHOM
ycroiunBoctu coequHennit Tutana(lV, III, II). [lpumeneHnne coeauHeHU THTaHA, [IUPKOHUS,
radpHus.

Tema 13. Coennnenuss 3;1eMeHTOB V-VIII mo00YHBIX moaArpynn nepuoguvecKoi
CHCTEeMBI



JyieMeHTHI MNOArpynnbl BaHaaus. CpaBHHUTENbHAas XapaKTEPUCTUKA DJIEMEHTOB
MOATPYNIIBI BAHAIUsI, BaJICHTHBIE COCTOSIHHS 3JIEMEHTOB MATOM rpyniibl. Haxoxnenue B mpupoze,
MoJiy4eHrue, (U3MYECKUe U XUMHUYECKHE CBOWCTBA W TMpUMEHeHHe MeTauioB. CoeluHeHus
MATUBAJICHTHBIX AJIEMEHTOB: OKCHbBI, TUIPOKCH]IBI, OKCOCOJH, MOJIy4eHHE, CBOMCTBA. BiusiHue
pH cpeabl Ha coCcTOsIHME MOHOB 3JEMEHTOB ISITOM TPYMIbl B BOJHBIX PACTBOpaxX: OKCOAHHUOHBI,
MOJIMOKCOAHUOHBI, OKCOKAaTHOHBI. BaHanaTel, HHOOATHI, TaHTAJAThl: MOJyYE€HHE, CBOMICTBA;
TJIOTCHU/IBI 3JIEMEHTOB. KOMIUJICKCHBIC COCIMHEHUS BaHAIWs, HUOOWS, TaHTAJIa; CIIOCOOBI
pazneneHuss HUOOMA ¥ TaHTajga. 3aKOHOMEPHOCTH B UW3MEHEHUH KHCIOTHO-OCHOBHBIX,
OKHCJIUTEIHbHO-BOCCTAHOBUTEINBHBIX U KOMILIEKCOOOPA3yIOIMX CBOMCTB B PSAY MATHBAJICHTHBIX
BaHaauii—TanTan. llepokcunnbie coemunenus BaHamus. Coemunenus Banamgus (11, I, IV):
MOJTyYeHUE OKCHUJIOB, THUJIPOKCUIOB, COJIEH, OKCOCOJICH; COCTOSTHHE MOHOB B PACTBOPE, B COJIAX;
TUAPOIN3 COCAMHCHUM BaHAAUs C Pa3IUYHBIMU CTENEHSIMH OKucieHus. CorocTaBiieHue
OKHCJIUTEIHbHO-BOCCTAHOBUTENBHBIX M KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN BaHAIUS C
Pa3IUYHBIMU CTETICHAMU OKucieHus: +5, +4, +3, +2. CoennHeHus HUOOUS M TaHTaJla B HU3KUX
CTETIEHSX OKUCJICHUS, KJIACTEPHBIC COSAMHEHUSI HUOOWS U TaHTaJa.

DJieMeHThI NOArpynnbl Xxpoma. CpaBHUTEIbHAS XapaKTEPUCTUKA SJIEMEHTOB IO PYIITIBI
Xxpoma. BayieHTHBIE COCTOSIHHMSI 3J€MEHTOB IIEeCTOM rpymnmbl. MuHepasbl XpoMa (XpOMUCTBIN
KEJEe3HAK), MoymOaeHa (MonuOAeHUT), BoJbPpama (meenuT, Bosubdpamut). I[lomyudenue,
(bu3uYecCKne W XMMHYECKHE CBOWCTBA W NPHMEHEHHE MeTauioB. KucimopomHbie coeaumHEHUs
MIECTUBAJICHTHBIX AJIEMEHTOB TOJIPYIIBI XpPOMa, OKCHIBI, THIPOKCHIBI, OWUSIEpHBIE W
nonusaepHbie okcocoeauHeHust. Okeun xpoma(VI), momyuenue, cBoiicTBa. KucioTHo-ocHOBHOE
paBHOBECHE B BOJHBIX pacTBOpax XpoMaroB B 3aBucuMocTH oT pH. IlomydueHume xpomarToB B
npombiieHHOCTH.  Oxkcuasl  Monmbmena u  Boib(dpama(VI), momydenue, CBOWMCTBA.
MomubneHoBass U BoOJb(PpaMoBas KHUCJIOTHI, TOJUMEPHU3AIMS AHUOHOB MOJUOJCHOBOW U
BOJIL(PAMOBOIl KHCIOT B KHCIBIX pPAacTBOpax HX COJEH; H30- U TeTepONOIHCOCAUHEHUS
MOJMO/ICHOBON M BOJIL(PAMOBOM KHCIIOT, TIOJyYEHHUE, CTPOCHUE, CBOMCTBA W IPUMEHEHHE.
3aKOHOMEPHOCTH B HM3MEHEHUU KHCIOTHO-OCHOBHBIX, OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB B psifly IIECTUBAJICHTHBIX 3JIEMEHTOB XpoM—Boiibhpam. Cepocoaepxaline CoeTuHEHUS
XpoMa, Mojub/eHa, Boibdpama: CyIb(Puabl, THOCOMH (THOMOIHOIATBI W THOBOJIb(pPaMAaThI).
[Tepokcocoenuuenust xpoma. ["anmoreHuapl, okcorasoreHus 3MeMenToB(VI) moarpynmel xpoma.
Coenunenuss xpoma, MonuOjeHa, Boib(pama B HM3IIUX CTENEHAX OkuciaeHus. CoeauHEeHUs
xpoma(Ill): okcua, rumpokcua, ux am@OTEPHBIA XapakTep; COJM, OKCOCOJIH (XPOMUTHI),
MOJTydYeHue, CBOWCTBA, peakmuu Tuapoiusa. [uapatHas wusomepus coieil  xpoma(lll).
Kommiekcabie coequnenus u apoitabie com xpoMa(Ill) (kBacupr). Oxeun, ruapoxcun xpoma(ll);
nonyuenue cojedr xpoma(ll) (xmopua, cynbdar, amerar). BoccTtaHOBUTENBHBIE CBOHCTBA
COEMHEHHI NByXBaJleHTHOro xpoma. Kucnopoansie coequHenust MonubieHa U Bojbppama B
HUBIIUX CTENEHAX OKHUCICHUSA: OKCHUIbl, MOJMOAEeHOBbIE U Bosb(pamoBbie "cuHH",
Bob(pamMoBbie  OpoH3bl.  CoOIOCTaBlIeHWE  KHCIOTHO-OCHOBHBIX U OKHUCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIX CBOMCTB COSIMHEHUIN XpOMa CO CTETICHSIMH OKUCeHUs +2, +3, +6.

DJjieMeHTbl NOATrpynnbl Mapranua. CpaBHUTENbHAs XapaKTEPHCTUKA JIIEMEHTOB
MOATPYINIBl Maprauiia. BalleHTHbIE COCTOSHUSI MapraHila, TEXHEUHWs, peHus. MuHepaibl
Maprasia, OTKpbITUE peHHsi, cuHTe3 TexHelws. [lomydyenne MeramioB, CBOWCTBA U MIPUMEHEHUE
METAJTHYECKOr0 MapraHia U ero craBoB. OKCHIbI, TUIPOKCH]IBI, OKCOCOIH CEMUBAIEHTHBIX
JJIEMEHTOB, TOJyY€HUE, CBOWCTBA; 3aKOHOMEPHOCTH B M3MEHEHHH KHUCJIOTHO-OCHOBHBIX,
OKHCJIUTENbHO-BOCCTAHOBUTENbHBIX CBOWCTB B psAxy Mn—Re. MaprannoBas KucIioTa,
MepMaHraHaThl, MOJYYE€HWE W CBOMCTBA IMEpMaHraHaTa Kajius. BiusHHEe Ha OKHUCIHUTEIbHYIO
CIOCOOHOCTH TIEpMaHTraHaTa KOHIIEHTPAllMd HOHOB BOJOPO/ia B BOAHBIX pacTBopax. [leprexHarsl
U TIeppeHarsl, Moiy4eHue, coctaB u cBoictBa. Coeaunenus mapranua (VI): mapranioBuctas
KHCJIOTAa U MaHTaHATHI, [TOJIyYEHUE, CBOMCTBA, IPUMEHEHHE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTtBa. CoeAMHEHUs] YETHIPEXBAJIEHTHBIX COEIMHEHUM MOATPYMIbl MapraHua: JAUOKCHBI,
TUAPOKCHUJIBI, COJIU, MOJTYYEHHUE U CBOMCTBA, U3MEHEHUU KUCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX CBOMCTB B paxy Mn—Re. Oxcun wapranma(IV), wmanranatsi(IV).



AMOOTEpHOCTh MOKCHJA MapraHiia M OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIUU C €ro
yuactueM. CoequHEHUs 3JEMEHTOB MOATPYNIbl MapraHia B HU3LIMX CTENEHSX OKUCICHUS:
OKCHJIbI, TUJPOKCHIBI, COJIU, OKCOCcOIH, KoMIuiekchl Mapranna (11, I1), ux monyuenue, cBoicTBa.
Knactepubie coenunenuss peHusd. ComocTaBI€HHE KUCIOTHO-OCHOBHBIX U OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB COCIMHEHHMI MapraHiia (M ero aHajloroB) B Pa3JIMYHBIX CTEMEHSX
okucieHus. [IpuMeHeHne coeMHEH 371EMEHTOB MOATPYIIbl MapraHiia.

DJIeMeHTBhl CeMelCTB kejle3a M IUIATMHOBBIX MeTaioB. (CpaBHUTENbHas
XapaKTepUCTUKAa AJIEMEHTOB CEMENCTBA JKene3a. BajeHTHbIE COCTOSHUS 3JEMEHTOB TPHUAb
&Kejle3a, XapakTep M3MEHEHMs] YCTOWYMBOCTH BBICIIEH CTENEHU OKHCIEHHUS B PALY XKEJIe30—
HUKenb. MuHepasnbl kene3a (MarHeTUT, TeMaTHT, CUJCPUT, NMUPUT), KoOaiabTa (KOOANIbTHH),
Hukens (neHtinaHaut). [lomydeHue kene3a BOCCTAHOBJIEHHEM KEJIE3HBIX PYJ BOJOPOJIOM HIIU
IIPUPOAHBIM Ta3oM; MpOIEecC MOJyuyeHUs: uyryHa u ctanu. [lomyueHue kobajbTa M HUKENS U3
cynbGuIHbIX pya. PU3NUeCKUe U XUMUYECKHE CBOMCTBA XKelle3a, KoOanbTa, HUKEIs, IPUMEHEHHE
MeTtaioB. CoelMHEHUsI BYXBAJEHTHBIX 3JIEMEHTOB: OKCH[bI, THIPOKCH]IbI, COJH, KOMILIEKCHI,
noyuyeHue, cBoictBa. ['mapokeun xeneza(ll), comm xeneza(ll) (cympdar, conr Mopa, xmopuf,
kapOonar, okcanar). Conu kobanbTa(ll) u nukensa(Il). Baxkneiimme coeqnHEeHUsT TPEXBATCHTHBIX
AJIEMEHTOB TPUAbl: OKCHUJIbI, THIPOKCH/IBI, COJIH, KOMILIEKCHbIE coequHenus. Okenp xene3a(lll),
cMmemannble okcuawl. I'mapokcnp skenesa(lll), momyuenme u cBoiictBa; deppatsi(Ill), nx
npumenenne. Comu xenesa(lll), runmponuz conei. @rtopua kobanbra(lll). CpaBHenue
YCTOWYMBOCTU KOMIUIEKCHBIX coennnenuit kodanbra(ll) u kobansra(lll). Kapbonumnsl kobanbTa u
Hukens. [lomyuenue coeamHenuit xenesa(VI), depparbl, WX OKHUCIUTEIHHBIE CBOMCTBA.
CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB COEAMHEHUU
JKesie3a co CTEICHSIMU OKUCaeHus +2, +3, +6.

Ponp oTedecTBEHHBIX yUeHBIX B M3ydeHUH XuMuH matuHoBBIX nemeHToB (K. K. Kiayc,
JI. A. UYyraes, . U. UYepnsen). CpaBHUTEIbHAS XapaKTEPUCTHKA CEMEHCTBA IUIATHHOBBIX
METaJJIOB, 3HAYEHHUE KOMIUIEKCHBIX COCJIMHEHUH B XUMHHM IUIATUHOBBIX DJIEMEHTOB.
3aKOHOMEPHOCTH B HW3MEHEHHM YCTOWYMBOCTH XapaKTEPHBIX CTENEHEW OKUCICHUS B
COEIMHEHMX IJIATHHOBBIX 3JIEMEHTOB (B TpHaJgax W auaiax). V3BieueHue 31eMEHTOB TPYMIIbI
IUIATUHOBBIX METAJJIOB M3 pyJA, pa3AeieHHEe CMECH COCIUHEHUI IUIATUHOBBIX METaJIOB;
MoJiydyeHue, pu3ndeckrue U XUMUYECKUE CBOMCTBA METAJIJIOB, CIIOCOOBI MEpeBo/ia UX B PAcTBOD,
MpUMeHEeHHe MeTaiioB. BaxkHelinie OnHapHbIe COeIMHEHUS TUIATUHOBBIX JIEMEHTOB — OKCH/IBI,
raJIOreHU/Ibl, XaJdbKoreHuabl. Pa3HooOpa3ue KOMIIEKCHBIE COSTUHEHUS MJIATUHOBBIX METAJUIOB.
Coenunenus pyTeHus U ocMus B ctenieHu okucieHus +8, +6. Comu poausi(IIl) u upwmms(III).
Coenunenus nawtanusa(ll), mmarusaei(Il) 1 moatuae(1V), ux crpoeHue u cBoicTBa. AMUI0- U
rUApoKcopeakuu komiuiekcoB miaaTuHbI(IV). ['ekcaxiopornaaTMHOBOAOPOHAS KHCIOTa U ee
comid. WHEpPTHOCTh KOMIUIEKCOB IUIATUHBI, SIBIEHUE TIE€OMETPUYECKON wu3oMepuu, 3pdeKT
TpaHcBnusiHus Yepnsiea. [lpuMeHneHue coequHEHMI IUIATHHOBBIX METANIOB B XUMHYECKOMN
TEXHOJIOTUU ¥ METUIIHE.

9. Texymmuii KOHTPOJIb N0 AUCHUILIHHE

Texymuii KOHTpOIb MO AMCLMIUIMHE IMPOBOJUTCA IIyTEM KOHTPOJIA ITOCEIAEMOCTH,
OTBETOB HAa CEMMHAPCKUX 3aHATUSAX, BBINOJIHEHHUS IMCBbMEHHBIX 3aJaHUM K CEMHHApCKUM
3aHATHUSAM, BBIIIOJHEHUS IMUCbMEHHBIX IHOJATOTOBOK K JIAOOpaTOPHBIM paboTaM, BBIIOJIHEHHUS
MMACbMEHHBIX KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX BOIIPOCOB U 3aJaHUMl K TeMe, TECTOBOMU
IPOBEPKH TOTOBHOCTH K J1abopaTopHOW paloTe, BBIMOJHEHHS AKCIEPUMEHTAIbHOM
nmabopaTopHOl pabOTHI, 3aIIUTHI OTYETA 110 JAOOPATOPHOI paboTe, YCTHBIX 5 KOJJIOKBUYMOB (110
TeMaM: TeXHHKa JJabOpaTOpHBIX paboT; CTPOEHHE aTOMA; TEOPUM XUMHUYECKOW CBS3U; XUMHUS
HEMETAJVIOB; XHUMHUS 3JIeMeHTOB moOouHblXx 1/r V-VIII rpynm), BbIONHEHHE Tpex
CaMOCTOSITENIBHBIX PAa0OT (Mo TemaM: paboTa CO CIPaBOYHOM JUTEpaTypoi; OIlpeneneHue
COJIep>KaHus BEIeCTBA B paCTBOPE; HOMEHKJIATypa HEOPraHMUECKUX COCTUHEHUH ), BHIIOJHEHUE
TpeX KOHTPOJBHBIX paboT (110 TeMaM: TUIIBI U CBOMCTBA PaCTBOPOB; XMMHUS JIE€MEHTOB IIaBHBIX



n/r -1V rpynm; xumus snementoB no6ounsix 1/r I-IV rpynm), Bemonnenue 10 moxmyneit u
¢bukcupyercst B hpopMe KOHTPOJILHON TOUKH HE MEHEE OJHOTO pa3a B CEMECTP.

Teky1uit KOHTPOJIb TTO3BOJISIET IPOBEPUTH NpHOOpeTeHHbIe 3HaHus 1Mo bK-2 (POBK-2.1),
BbK-3 (POBK-3.2), OIIK-1 (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3), OIIK 2 (POOIIK 2.1.
POOIIK 2.2), OIIK-3 (POOIIK 3.2)

OneHouHbIE MaTepUalibl TEKYIIEro KOHTpOJIS pa3menieHsl Ha caiite TI'Y B pasznene
«Mupopmarust 06 oOpazoBaTenpHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂIlOK NMPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

[IpomexyTounblil KOHTpOJIb — 3a4eT (1-i cemectp, 2-i cemecTp), KypcoBas padora (1-if
cemecTp), sk3aMmeH (1-if cemectp, 2 cemectp).

Jliig nosydeHus 3a4eta B 1-M cemecTpe He0OX0AUMO: BINOIHUTH, OPOPMUTD U 3alIUTUTH
otueT no 10 sKkcnepuMeHTaIbHBIM Ja00paTOPHBIM paboTaM, caTh 3 KOJUIOKBHYMa (IO TeMaM:
TeXHUKa JAa0OpaTOPHBIX paboOT; CTpPOEHHWE aToMa; TEOPUH XUMUYECKOW CBs3M), 2
camocTosITeNIbHbIe padoThl (10 Temam: paboTa CO CIPAaBOYHOM JIUTEpaTypoil; ompereseHue
coJiep KaHUsl BEIIECTBA B pacTBope), | KOHTPOIBHYIO paboTy (M0 TeMe: THUIBl U CBOMCTBA
pacTBopoB) U 4 Moayns (IO TeMaM: aTOMHO-MOJIEKYJISIPHOE YYEHHE; OCHOBBI XHMHUYECKOMU
TEPMOJIUHAMHUKHU, XUMUYECKOE PABHOBECHE U OCHOBBI XUMUYECKON KHHETHKH).

Jly1g moy4yeHus 3a4eTa Bo 2-M ceMeCTpe He0OOXOUMO: BBIITOIHUTH, 0QOPMUTH U 3ALTUTHTD
otyeT no 19 skcnepuMeHTaIbHBIM Jab0paTOPHBIM paboTaM, ciaTh 2 KOJUIOKBUYMa (10 TeMaM:
XUMUS HEMETAIUIOB, XUMUS 37IeMeHTOB mo0ouHbIX 11/T V-VIII rpymm), 1 camocTositenbHy0 paboTy
(Mo Teme HOMEHKJIaTypa HEOPraHWYECKHX COECIUHEHM), 2 KOHTPOJBHBIX paboThl (IO TeMaM:
XUMUS JIEMEHTOB riaBHbIX 1/T [-IV rpynm; xumus snementoB mobounsix n/r [-IV rpymm) u 7
MoyJiel (TI0 TeMaM: BOAOPOI ¥ TaJloreHbl; KUCIOPOI U cepa; a30T u pocdop; yriepoa, KpeMHHUIH,
00p; S-MeTasIbl; P-MeTalIbl; d-MeTaslIb).

[IpakTueckue yMeHUS M HaBBIKM M TEOPETHYECKHE 3HAHHS, IPOBEpsSEMbIe MpH
MOJIyYEHUHU 3aueTa, MO3BOJISIIOT ONpPEAETUTh YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUN MO MO
BbK-2 (POBK-2.1), BK-3 (POBK-3.2), OIIK-1 (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3), OIIK 2
(POOIIK 2.1, POOIIK 2.2), OTIK-3 (POOIIK 3.2).

Jlnst mosydeHus 3a4deTa Mo KypcoBoil pabore «Heoprannueckuii cMHTE3» HEOOXOIUMO
OCYIIECTBUTH: 0030p M  aHalu3 JUTEPaTypHbIX HCTOYHUKOB IO TeMme paboThl;
AKCIEPUMEHTAJIbHBIA CUHTE3 HEOPTaHUYECKOTO BEIIECTBA; KAUYECTBEHHBIN aHAIN3, MOJIYYEHHOTO
coequHeHus; oopmiieHHue oT4eTa Mo padoTe U 3alUTy B (hopMe MpeICTaBICHUS MTPE3CHTALUN.
BrinonHenue KkypcoBoii paboTsl HarpasiieHO Ha (opmupoBanue kommnereHnuii bK-3 (POBK 3.2),
OIIK-1 (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3), OIIK 2 (POOIIK 2.1, POOIIK 2.2, POOIIK
2.3).

3aBepIaronIuM TPOMEXYTOUHBIM KOHTPOJIEM SIBIISIETCS 9K3aMeH. B Kypce ucnomib3yercs
0ayIbHO-PEUTHUHTOBAs CHCTEMa OIICHKM 3HaHUU. IToroBas oleHKa 3a CEMECTp CKJIabIBACTCs U3
CyMMBbI 0aJUIOB, OJyUYEHHBIX Ha 3K3aMeHe, U 0alljioB, HAOpaHHBIX B CEMECTpPE MO pe3ysbTaTaM
TEKYIIero KOHTPOJIs, HA OCHOBAHUU Pe3yJIbTaTOB KOTOPBIX IMOJIy4eH 3auet: 1-ii cemectp 755 6.,
2-it cemectp 950 6. CymmapHbiii pedTUHT Kypca (¢ sk3ameHoMm) — 1-b1it cemectp 1040 6., 2-oi
cemectp 1230 6. B mepBoM cemecTpe SK3aMEH CHIAeTCsl YCTHO, BO BTOPOM — IMHUCHBMEHHO.
DK3aMeHAIMOHHBIN OMJIET MepBOr0 ceMecTpa COCTOUT U3 JBYX yactell. IlepBas 4acTh coepKUT
2 TeOpeTMYEeCKUX BONpoca, Cc(HOpMYyJIUPOBAHHBIX Ha OCHOBE COJEp)KaHUSA  Kypca,
CTPYKTYPHUPOBAaHHOTO 10 TeMaM (11. 8), nmpoBepsttomux chopmupoannocts OIIK-1, BTopast yacTsb
COCTOUT M3 7 BOIIPOCOB, poBepsitounx cpopmupoanHocTs OIIK-1 u OIIK-3.

[TpomomKUTETLHOCTH TOATOTOBKHM OTBETA MO Ouieram 2 yaca, oTBeT 30 MUHYT.

OK3aMEHAIMOHHBIH ~ OMJIET  BTOPOrO  CeMecTpa  COCTOMT M3 8  BOIPOCOB,
c(OpMYIMPOBAHHBIX HAa OCHOBE COJEpXKaHUSA Kypca, CTPYKTYpUPOBAaHHOTo Mo TemaMm (1. 8),
nposepsitorux OITK-1 u OIIK-3. [TpogomkureabHOCTs TOATOTOBKY OTBETA 1Mo OmieraM 3 yaca.



O0pa3ubl 3K3aMeHANMOHHOT0 OMjIeTa M NMPAKTHYEeCKOro 3agaHuss K Hemy (l-brii
cemectp, 250 6) Kpurepun olnieHMBaHUS yKa3aHbl B MpUMEpax SK3aMCHAIIMOHHBIX OUJICTOB.
MaxkcuManbHbIA 0aJUT BRICTABIISICTCS 32 MOJIHBIM OTBET HAa BCE BOMPOCHI, €CJIM OTBET HEIMOJIHBIHA
0auT CHUXKAETCSI, TPU HEBEPHOM OTBETE MIITU €r0 OTCYTCTBUU 0all HE BBICTABIISCTCS.

Dk3ameHaIMoHHbIH Omter Ne 10

1. PaccmoTpeHne KOBaJIEHTHOM cCBsi3u B Teopuu BayeHTHbIX cxeM (BC). YcnoBusa u
MEXaHH3MbI 00Pa30BAHMSI CBSI3H, CBSI3H O-, TT-, O-TUIA. XaPAKTCPUCTUKHA U CBOHCTBA KOBAJICHTHON
CBsI3M (HACBIIAEMOCTh U HAIPABIECHHOCTH). (60 0.).

MaxkcumanbHast oleHka — 60 6amios.

Kpumepuu oyenusanus

1. TlonsiTie TEOpUU U €€ CTPYKTYPHI — 3 0.

2. OcHoBHBIE NTONI0KeHUs Teopun BC, ycnoBus o0pa3oBanus KoBajJeHTHOH cBsizu — 10 6.

3. CBs13u G-, T -, O-THII, MEXaHU3M UX oOpazoBanus — 10 0.

4. XapaKTepHUCTUKH CBSI3U: DHEPIHsl, JUTMHA, KPATHOCTb, YTOJI CBSI3H, MOJSIPHOCTE — 7 0.

5. PazmepHOCTh XapaKTepUCTUK CBSI3H — 3 0.

6. IToHsITHSI HACKIIITAEMOCTH CBSI3M M BaJICHTHOCTH aToma — 10 6.

7. CHHOHUMBI TTOHSITUSI BAJICHTHOCTHU: KOBAJIEHTHOCTD, AJIEKTpoBajieHTHOCTH, CO, KY — 70.

8. [loHsATHE HANMPABICHHOCTH CBSI3U HA IIPHMEpaxX MOJIEKYJ, OOpPa30BaHHBIX JIEMEHTAMHU
2, 3-ro mepuozos — 10 0.

1. JlaBnenue mapa OWHapHBIX pa30aBICHHBIX PACTBOPOB HEDJIEKTPOIMTOB, 3aKOHBI
Payns. [laBnenue mapa pacTBOPOB DJIEKTPOJIMTOB. SIBJIEHUS PACIUIBIBAHUS W BBIBETPUBAHUS
KpUCTaUIOTUApaToB coneil. (60 0).

MaxkcumanbHas oleHka — 60 6aios.

Kpumepuu oyenusanus

1. YcnoBus mpuMeHUMOCTH 3aKoHa Payisi OTHOCHUTENBbHO MOHMKEHHS YIPYTOCTH Mapa
pPacTBOPUTEIS HaJl paCTBOPOM HEIJIEKTPOJIUTA [0 CPABHEHHIO C UUCTHIM pacTBOpHUTENEM — 8 0.

2. IlonsTHe waeampHOTO pacTBoOpa — 6 0.

3. @opmyIMpoBKa M MaTeMaTH4ecKas 3amuch 3akoHa Payns i pacTBOpOB
HEIJIEKTPOJIUTOB — 12 6.

4. ITonsTrie M30TOHUYECKOTO KOd(durinenta — S5 6.

5. Maremartuueckas 3anuch 3akoHa Payns i1 pacTBOpPOB 3JIEKTPOJIUTOB — 7 0.

6. CpaBHEeHHME yHpPYrocTH NapoOB pPACTBOPHUTENs HAJ PACTBOPAMU HEIIEKTPOJIUTA U
AJIEKTPOJINTA OJUHAKOBOM KOHLIEHTpauuu — § O.

7. OObsICHEHHE SBJICHUS PACIUIBIBAHUS KPUCTALIIOTHIPATOB cojieii — 6 0.

8. OOBsiICHEHHE SBJICHHS BRIBETPUBAHUS KPUCTAJUIOTHAPATOB COJIeH — 6 0.

IIpakTHyeckue 3axanus

1. Koncranra paBHoBecus i peakuuun CO + Cl<=> COCl2 paBHa npu HEKOTOPOU
temmneparype 39,4. 3uas, uyto npu coctossHuu pasHoBecus [CO] = 0,2 mons/a, [COC12] = 0,8
MOJIb/JI, BBIYUCIIUTE UCXOAHYIO KOHIIEHTpaIuio xyopa. (20 6.).

MaxkcumansHas orneska — 20 0auios.

Kpumepuu oyenusanus

1. 3anuch BeipaxkeHus 3/IM 11 ykazaHHOTO paBHOBecHs B 001eM Buae — 5 0.

2. IlpencraBneHue JOrMKY NOHUMAaHUS IPOUCXOIALIMX MPOIIECCOB U UX XapaKTEPUCTUK B
CUCTEME: HayajJbHble KOHIIEHTPAllUM, KOHILIEHTpAallMh I[POPEAarupoBaBIINE, KOHEUHBIE
paBHOBECHBIE KOHIICHTpAIUH — 5 0.

3. 3amuch BelpaxkeHus 3/IM C HCHOJB30BaHMEM BBIPAKEHUH [Js1 PaBHOBECHBIX
KOHIIeHTpauui — 5 0.

4. Haxoxx/eHue HEW3BECTHOM BEIUYMHBI M3 BBIPAKEHUS [JIs KOHCTAaHThl PaBHOBECHS,
yKa3aHHe 3HaYeHUH UCXOJHOM M PaBHOBECHOM KOHIIEHTpaIuii xjaopa — 5 0.



2. Jna atoma Co u mona Co>* HamuumuTe >NEKTPOHHBIE (GOPMYIBI, YKAKHTE
pacripeniesieHie  3JEKTPOHOB IO  ypPOBHSM, MOIYPOBHSAM, OpOUTasIM (CpaBHHUTEIbHAS
SHEpPreTHYecKasi JuarpaMMa) M YHCIO HECHApeHHBIX JJIEKTPOHOB, a TaKXkKe 3amuiuTe Habop
KBAaHTOBBIX YKMCEJ I BCEX BaJICHTHBIX 3ekTpoHoB atoma Co. (20 6.).

MaxkcumanbHas orieHka — 20 6ayios.

Kpumepuu oyenusanus

1. 3anmcs s atoma Co u mona Co>* MONHBIX ¥ COKPAIIEHHBIX IEKTPOHHBIX (HOPMYI—
50.

2. PacmipenienieHue >JEKTPOHOB 110 YPOBHSM, [TOTypOBHSIM, opOuTaisiM s atoma Co —3 6.

3. Pacnpenerenue 31eKTPOHOB [0 yPOBHSM, TIOLYPOBHSM, opouTansm s nona Co>*— 3 6.

4. Yncno HecIIapeHHHIX NIeKTpoHOB y atoma Co 1 nona Co® — 1 6.

5. HaGop KBaHTOBBIX YMCEN sl BCEX BAJICHTHBIX 1eKTpoHOB aroma Co — 4 0.

6. Habop KBaHTOBBIX UMCEN /IS BCEX BAIEHTHEIX dMeKTpoHoB HoHa Co®t — 4 6.

3. HM300pa3ute mnepekpblBaHWE ATOMHBIX OpOHTajeill (C yd4eroM THOpUAM3AlMM) MpU
oOpazoBanuu razoo0pasubsix Mosekys TeCls. KakoBa hopma monexyn? (15 6.).

MaxkcumanbHas oleHka — 15 6amios.

Kpumepuu oyenusanus

1. CtpykTypHas ¢popmyia Mosekysl — 1 6.

2. Tun rubpunuzanuu 1. a. — 2 0.

3. Yucno moaeNeHHbIX U HeTloeIeHHbBIX d1ekTpoHHbIX nap (I111, HIT) y 1. a. — 2 6.

4. T'eomerpuueckuii Tun pacupenenenue [T u HIT B mpoctpanctee — 5 6.

5. ®opma monekynsl TeCls — 5 6.

4. B MeqUIIMHCKOM NpakTHKe YacTo mob3yrores 0,9 %-ueim pactBopom NaCl (p =1 r/mn).
Boruncnute MOJSpHYIO KOHIIEHTPAIMIO 3TOr0 pacTBOpa M MacCy COJIM, BBEJACHHYIO B OpraHH3M
npu BauBanuu 400 M ¢pusnosgornyeckoro pacteopa. (15 6.).

MaxkcumanbHas oleHka — 15 6asmios.

Kpumepuu oyenusanus

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

2. Macca NaCl B 1 i1 pactBopa — 3 0.

3. Hucno mons NaCl B 1 11 ¢pusnonorugeckoro pactsopa — 3 0.

4. MonsipHOCTh pacTBOpa — 2 0.

5. Macca NaCl B 400 mi pactBopa — 4 6.

5. Kakoro Tumna KpucTajuIMuecKylo peueTKy UMEIOT B TBEPJOM COCTOSTHUM XJIOP, AUOKCH/T
yIIJIepo/Ia, TeTPaxJIOpH T KpeMHHS, KpeMHUH, pTopu kanus? (22 6).

MaxkcumainbsHas oreHka — 22 0ajuios.

Kpumepuu oyenusanus

1. Yka3atp u 00bsicHuTh Ul pewmetku Clz (1.) —4 6.

2. YkazaTh ¥ 00bsicHuTh THI pemrerkn CO2 (T.) —4 0.

3. Yka3arp u 00bsicHuTh THI pemetku SiCls (T.) —5 ©.

4. YkazaTb ¥ 00BACHUTH THN pemieTku Si (T.) — 5 6.

5. Ykazatpb u 00bsicHUTH Tull pemeTku KF (1.) —4 6.

6. Hanummure MoONEeKyJIspHblE W COKpallleHHble HOHHO-MOJEKYJSpPHbIE YypaBHEHHUS
ruaposusa coiei (NHa)2S u Ba(CH3COO),. Ykaxute cpefy B pacTBope 3Tux codeid. (18 6).

MakcumanbHas olieHka — 18 Gaios.

Kpumepuu oyenusanus

1. MonekynspHoe ypaBHeHue ruapoiusa coiu (NHg)2S — 4 0.

2. MoHHOe ypaBHEHHUE THAPOIH3a, cpena B pactBope conu (NHg)2S — 5 6.

3. MonekynspHoe ypaBHeHue ruapoiausa coinu Ba(CH3COO)2 — 4 6.



4. MonHoe ypaBHEHUs THAPOIIN3a, cpena B pactBope conn Ba(CH3COO)2 — 5 6.

7. IlpuBeaure mpUMeEpbl TEOMETPUUYECKUX M OMTUYECKUX H30MEPOB JUISI KOMILJIEKCHBIX
noHOB. (20 6.).

MaxkcumanbHas orieHka — 20 6ayios.

Kpumepuu oyenusanus

1. IToHsiTHE rEeOMETPUYECKOH ITUC-, TpaHC-U30Mepuun — 4 0.

2. IIpuMeps! 1Hc-, TpaHC-U30MepoB (Harpumep, 1 Pt2") — 6 6.

3. Ilonstue ontuveckoit nzomepun — 4 0.

4. TIpuMepsI ONITHYECKUX H30MepoB (Hampumep, wis Cr3t) — 6 6.

PesynbraThl  OUCHMIUIMHBI ~ ONPEACTSIOTCS  OLUEHKAMH  «OTIUYHO»,  «XOPOIIO»,
«Y/IOBJIETBOPUTEIILHOY», «HEYJOBIETBOPUTEIBHO». MTOroBas OIEHKA YYUTHIBAET pPE3YJIbTATHI
JK3aMeHa U PEUTHHTA CeMecTpa: CyMMapHbIid pedTuHr Kypca — 1040 6anna.

CoorBercTBHe OLeHKH peiiTUHTY (1-bIii cemecTp):

811- 1040 6. (78 % ot cymmapHOTro peHTHHTa Kypca) — OTIUYHO;

676810 0. (65 % OT cyMMapHOro pelTHHTa Kypca) — XOpOIIIO;

520-675 6. (50 % ot cymMMapHOT0 peMTUHTa Kypca) — yA0BIETBOPUTEIIBHO;

Menee 520 6. (meree 50 % oT cyMMapHOT0 peMTHHTa Kypca) — HEYIOBJIETBOPUTEIIBHO.

O0pazen 3x3amMeHAllMOHHOTO OuJieta (2-o0ii cemectp, 280 0.) Kpurepuu oneHuBaHus
yKa3aHbl B MpHUMepax 3K3aMEHAlMOHHBIX OmiieToB. MakcuMmanbHbI Oalll BBICTaBISETCS 3a
TMOJTHBIA OTBET Ha BCE BOITPOCHI, €CJIN OTBET HETOJIHBIH OaimI CHMKACTCA, ITPU HEBEPHOM OTBETC
HJIA €TI0 OTCYTCTBUU 0aJI1 He BBHICTABIISAETCS.

DK3aMeHanoOHHbIN Omter Ne 5

1. TanoreHoBOAOPOABI: MOJyYEHUE, CPABHUTEIbHAS XapakTepUCTUKa (U3MUECKUX U
XUMUYECKUX CBOKCTB. [lomyueHue, CBOMCTBA TIaBUKOBOW KUCIOTHI B pTopuaoB. [lomydeHue B
MIPOMBIIIJIEHHOCTH, CBOMCTBA COJITHOM KUCIIOTHI; OJTy4YE€HUE U CBOWCTBA XJIOPHUIOB, IPUMEHEHUE.
45 6.

MaxkcumanbHas oleHka — 45 6aios.

Kpumepuu oyenusanus
. MeTo/1p1 oTy4eHust raJIoreHOBOIOPOI0B B 1a00paTOPUU M MPOMBIILIIEHHOCTH — 7 O.
. CpaBHeHUEe GU3UYECKUX CBOMCTB B Psily raJIOr€HOBOAOPOIOB — 70.
. CpaBHEHHE XUMUYECKIX CBOMCTB B psAJly raJOr€HOBOIOPOI0B — 7 0.
. [Tonyuenue nmIaBUKOBOM KUCIOTHI, GTOPUIOB — 6 O.
. CBolicTBa MJIaBUKOBOW KHCIIOTHI U (PTOPUIOB, UX TpUMEHEHUE — 6 0.
. [lony4yeHue B IpOMBIIIIIEHHOCTH, CBONCTBA COSIHONW KUCIOTHI — 6 0.
. [lony4eHnue u cBOWCTBa XJIOPUIOB, TPUMEHEHUE — 6 0.

NN AW

2. llomydenue, cpaBHUTENbHAs XapaKTEPUCTUKA CBOWCTB OKCHJIOB, THAPOKCHJIOB
3JIEMEHTOB  MOATPYNIbl TaJUIMs; COJIM W KOMIUIEKCHBle coenuHeHus. CoeauHeHus
OJHOBaJICHTHOrO Tayuus. 50 0.

MakcumainbHas oneHka — 50 0aos.

Kpumepuu oyenusanus

1. CiocoOsI Mony4eHus OKCUIOB U THIPOKCHUIOB DJIEMEHTOB MOATPYIIBI Ty — 12 6.

2. CpaBHUTENbHAsg XapaKTEPUCTHUKAa XUMHUYECKHUX CBONCTB OKCHUIOB, THUJIPOKCHUIOB
AIIEMEHTOB MOATPYMIbI rajums — 15 0.

3. Conu TpexBaJleHTHBIX TAJTUS, HHWS, TAJUIHS — MOJdy4YeHue, cBoiictBa — 10 6.

4. Oxcun, runpokeun, conu tamnus(l) — 13 6.



3. Hanmmwure B MOJIEKYJISIPHON M MOHHOM (pOpMax ypaBHEHHS PEaKLUH, MPOUCXOIAIINX
npu nocreneHHoM noOasneHun kK V20s pactBopa NaOH u mpu mocteneHHOM J00aBIEHHH K
pactBopy NazVO4 cepHoit KUCIIOTHI (KOHIL.). 15 6.

MakcumanbHas olieHKa — 15 6aios.

Kpumepuu oyenusanus

1. Peakuu moxy4eHust OpTo-, MeTaBaHanaToB mpu pactBopernu V205 B pactBope NaOH
B MOJIEKYJISIpHO# hopme — 4 6.

2. Peakiuu mosrydeHus opTo-, METaBaHAIaTOB B HOHHOMW (hopme — 3 ©.

3. Peakuuu nojy4yeHus MoJIMBaHAIATOB (M-, FeKca-, IeKaBaHAJaTOB) MpU MOCTENEHHOM
nobasiennn K pactBopy NazVO4 cepHO KHCIOTHI (KOHIIL.) B MOJICKYJISIpHOU popme — 5 ©.

4. Peakuuu moiry4eHHs MMOJIMBAHAIATOB (M-, TeKca-, JIeKaBaHA/IaTOB) B MOHHOHN (opme —
3 6. 4. Uem 00ycI0BIIEHO CXOJCTBO XUMUU JIMTUS U MAarHus, B 4eM OHO nposiBisierca? 15 6.

MaxkcumanbHas oleHka — 15 6amios.

Kpumepuu oyenusanus

1. ITonoxeHue TUTUSL U MarHUs B IEPUOIUYECKON cucTeme — 2 0.

2. 3aKOHOMEPHOCTH U3MEHEHUS PAINyCOB HOHOB BJIOJIb IEPHO/IA U B TJIABHBIX MOATPYIITAX
—-50.

3. O0bsicHeHHEe OJIM30CTH PaJyCOB HOHOB JINTUSL U MarHus — 3 0.

4. Tlpumepsl BIUSHHUS ONM30CTH PAIMyCOB MOHOB JIMTHS W MarHus Ha CBOWCTBAa WX
coenuHeHn  (oOpa3oBaHWE  HUTPUAOB,  OCHOBHOCTh  THJIPOKCHIOB,  OOpa3oBaHUE
KpUCTAJJIOTUAPATOB cojel u ap.) — 5 6.

5. CxonbKO TpaMMOB OKCH/1a OapHsi HaJ0 pacTBOPUTH B JIUTPE BOABI JUIs nonyueHus ~1 %-
Horo pactBopa (p = 1 r/cM®) rmmpoxcmma Gapus? KakoBa MoJsApHas KOHIIGHTPALHs 3TOTO
pactBopa? 20 6.

MaxkcumanbHas oteHka — 20 6asios.

Kpumepuu oyenusanus

1. Boruucnenue macesl m 1 1 ~1 %-noro pactsopa Ba(OH), — 6 6.

2. Beruncnaenne maccel mi Ba(OH)2, Heo6xoaumMoro uist MpUroToBieHus 1 J1 pacTBopa
Maccoif m — 7 0.

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

4. MonsipHast KoHueHTpanus pacteopa Ba(OH), — 3 6.

6. [Ipu gmuTensHOM XpaHEHUH Ha BO3IyXe cepeOpsHbIe YKpameHus TYCKHEIOT. C 4eM 3To
CBS3aHO (3alUIIUTE ypaBHEHUE XUMUYecKoi peakiun)? Kakue Hanbonee OGe30macHble METOMIbI
OYMCTKH IOBEJIMPHOTO H3JIEIHS BBl MOXKeTe MpemaoxuTh? OOBSICHUTE, Ha KaKHWX CBOMCTBAx
OCHOBAaH B3SITBIH MPOIIECC OYUCTKHU. 15 0.

MaxkcumainbsHas oreHka — 15 0aios.

Kpumepuu oyenusanusa

1. VYpaBHeHue peakiuu, MPOTEKAIOLIEH MPU XpaHEHUU cepeOpsHOro YyKpalleHUs Ha
BO31yXE — 5 0.

2. MexaHnYecKHe METO/IbI OUYUCTKH FOBEITUPHOTO n3aenus — 3 0.

3. X¥UMHYECKHE METO/Ibl OYMCTKH IOBEIIMPHOrO M3eius 06e3 ero moBpexaeHus — 7 0.

7. YKaxuTe TUIbI KapOOHATOB METAJUIOB IO UX COCTaBY, IPUBEIUTE YPAaBHEHHS peaKIHii
ux nonxyuyenus. Kak momyvarot comy u noramr B mpoMsblmieHHocTu? 20 6.

MaxkcumanbHas oreHka — 20 6aios.

Kpumepuu oyenusanus

1. Kucnble kapOoHAThI, IPUMEPHI, ypaBHEHUE PEAKIUH MTOTyueHHs — 3 O.

2. OcHOBHBIE KapOOHATHI, IPUMEPHI, YPaBHEHUE PEaKIMH MOaydeHus — 4 0.

3. Cpennue kapOOHATHI, IPUMEPBI, ypaBHEHHE PEAKIIUH MOTydeHus — 3 O.



4. YpaBHEHUS peaKiyii HOTYUYESHHUS CObI B IPOMBILIUIEHHOCTH — 5 0.
5. YpaBHEHHE pPEeaKIMH MMOJYICHUS MTOTAIIA B IPOMBIIIIICHHOCTH — 5 0.

8. Hanummmre ypaBHEHUS CIEAYIOMUX PEaKIuid, Toa0epuTe KO UIIMESHTHI:

a) SnCls + NHsOH —... 6) H3PO2 + KMnO4 + H2SO4 — ... B) AICl3 (p-p) + NaxS +
H0 — ...... 10 6.

MakcumanbHas onenka — 10 6aos.

Kpumepuu oyenusanus pe3yromamos

1. Hanmcanue npoIyKTOB peakluu; pacCTaHOBKA KOA((GHUIIMEHTOB B ypaBHEHHH a; 3 0.

2. Hanimcanue mpoAyKTOB PEaKINK; pacCTaHOBKA K03((HUIIMEHTOB B ypaBHEeHUH 0; 4 0.

3. Hanimcanue mpoayKTOB peakiMy; pacCTaHOBKA KOA((HUIIMEHTOB B ypaBHEHHUH B; 3 0

PesynbraThl  OUCHMIUIMHBI ~ ONPEACTSIOTCS — OLNEHKAMH  «OTIUYHO»,  «XOPOIIOY,
«Y/IOBJIETBOPUTEIILHOY», «HEYJOBIECTBOPUTEIbHO». MTOroBas OIlEHKA YYUTHIBAET pPE3YJIbTATHI
JK3aMeHa U PEUTHHTA CeMecTpa: CyMMapHbIi pedTuHT Kypca — 1230 6anna.

CooTBeTcTBHME OLIEHKH PeTHHTIY (2-0i ceMecTp):

959-1230 6. (78 % oT cymMMapHOro pelTHHTra Kypca) — OTJIMYHO;

799 —958 6. (65 % OT cymMMapHOTO peUTHHTA Kypca) — XOpOIIIo;

615 —798 6. (50 % oT cymmapHOTO peUTHHTA Kypca) — YAOBICTBOPUTEIILHO;

Menee 615 6. (meree 50 % oT cymMMapHOTO peMTHHTa Kypca) — HEYIOBJIETBOPUTEIBHO.

11. YueOHO-MeTOaUYECKOE 00ecIeueHne

a) DNEeKTPOHHBIN y4eOHBIN KypC M0 AUCLHUILIIMHE B 2JIEKTPOHHOM YHUBepcutere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=21461 (1 cemectp);

- https://moodle.tsu.ru/course/view.php?id=23502 (2 cemectp).

0) OLeHOUHbIE MaTepHallbl TEKYIIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMd I10
JTUCLUILTUHE.

B) Cxopuk H. A. O6mias xumus. JlabopaTopHble, CECMUHAPCKHE M TTPAKTUYECKUEC 3aHATHS
/ H. A. Cxopuxk, B. B. Ko3uk. — Tomck: Uzn-Bo TI'Y, 2006. — 446 c.

Dnexrponnas 6ubimorexka TI'Y (mocrymuo unrareissm HB TT'Y)

r) Ckopuk H. A. Heopranmdeckas xumus: JlabopaTopHble, CEMUHAPCKUE U
npaktuueckue 3auatus: B 2 T./ H. A. Cxopuk, JI. I1. bopuno, H. M. Kopotuenko. — Tomck:
Wao-so TT'Y, 2018. — 264, 284c.

DnexrponHas 6ubimoreka TI'Y (nocrynao unraressim HB TT'Y)

12. Ilepeyennb yueOHOIi JJuTEpaATyphI U pecypcoB cetd UHTepHeT

a) OCHOBHas TUTepaTypa:

— Ipo3noB A. A. Heopranuveckast xumust: B 3 1.; T. 1, 2; 1. 3 (kH. 1., 2) / A. A. JIpo30B,
B. I1. 3nomanos, I'. H. Ma3zo, ®@. M. Cniupunonos; noja pea. 0. JI. TperbsikoBa. — M.: Akanemus,
2004-2008. — 233, 365,348, 399 c. Daexrponnas oubanorexka TI'Y (mocrymHo untateasm HB
1Y)

— AxmeroB H. C. O6mas u nHeopranmueckas xumus / H. C. AxmeroB. — M.: Bricmias
mkoJja, 2009. — 742 c.

OnekrponHas oudnuoreka TI'Y (moctymHo ynratensm Hb TI'Y)

— HBanoBa @. 1. TeopeTnueckue 0CHOBBI HEOpPraHWYECKO XxuMuu: yueoHoe rmocooue / O.
. NBanoBa. — Yebokcapsl: 131-Bo UyBamickoro yH-ta, 2010. — 24Arapkos A.Il. DxoHOMUKA U
ynpasinenue Ha npeanpusituu / A.Il. Arapkos [u ap.]. — M.: JlamkoB u Ko, 2021. — 400 c.

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

0) MOMOJHUTENbHAS JINTepaTypa:


https://moodle.tsu.ru/course/view.php?id=21461
https://moodle.tsu.ru/course/view.php?id=21461
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

— TperbsixoB HO. JI. Heoprannyeckas xumus. Xumus snemeHtoB: kH. 1, 2 / 0. [l
Tperbskos, JI. 1. Mapteinenko, A. H. I'puropees, A. 1O. Husamze. — M.: Xumus, 2001. — 471,
1053 c. Daexrponnas oubnuoreka TI'Y (nocrynno unrarensm Hb TT'Y)

— Hexkpacos b. B. OcnoBsr o6mieii xumuu: B 2 1. / b. B. Hekpacos. — CII6.: Jlanb, 2003. —
656, 687 c. 5. Vrait f. A. Obmas u Heopranndeckas xumus / 1. A. Yraii. — M.: Beiciias mkona,
2000-2004. — 526 c. DaekrponHas 6ubanoreka TI'Y (nocrynHo yntarensm Hb TI'Y)

B) pecypchl cetu HTepHeT:

—-) www.chem.msu.ru  (http://www.chemnet.ru) — mopran  ¢GyHIAMEHTAJILHOIO
XUMHUYecKoro odpa3oBanus Poccuu — moctyn cBoOoHbIM (HaTta obpamenus: 06.10.16).

— http://chem100.ru/elem.php?n=16 — crnpaBOYHHK XMMHKa — JOCTYIl CBOOOIHBIN (1aTa
obpamenus: 05.10.16).

— https://xumuk.ru/spravochnik/a.html — cipaBouHuK 1Mo BeriecTBamM — JOCTYIT CBOOOHBIH
(mara obpamenus: 05.10.16).

— https://xumuk.ru/ — cait o XumMuu — 10cTyn cBOOOIHBIN (ata oopamienus: 07.10.16)13.

13. lepeuensb uHGOPMANMOHHBIX TEXHOJIOTHii

a) JIMIIEH3NOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MMPOTPAMMHOE 00eCTIeUeHUE:

— Microsoft Office Standart 2013 Russian: maket nporpamMm. Biirouaet npunoxenus: 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);

— yOIMYHO NOCTymHBIe 0baunbie TexHonorun (Google Docs, AAnaexc auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIIEKTPOHHBIHN KaTajor Hayunoii OnbIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlans — http://e.lanbook.com/
— 9BC KoncynbranT cryaeHra — hitp://www.studentlibrary.ru/
— O6pasoBarenpHas miatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/IbHO-TeXHHYECKOe 0O0ecneuyeHue

Aynutopuu A1 IPOBENICHUS 3aHATHI JIEKIMOHHOTO TUTIA.

Aymuropun i TIPOBENCHMS 3aHATUH CEMHMHApCKOTO THIIA, WHAWBUAYAIbHBIX U
IPYIIIOBBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS U TPOMEKYTOYHOM aTTECTAIHH.

[TomereHus Ui caMOCTOSITEIbHOM pabOThI, OCHAILICHHBIE KOMIIBIOTEPHONH TEXHUKOW U
JOCTYIIOM K ceTH VIHTEepHeT, B AJIEKTPOHHYIO HMH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpelay M K
MH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlaGopaTopuu OCHAIEHB! BHITSHKHBIMU M CYyHIIMJIBHBIMU LIKa(aMu, MyQeasiMH, BecaMy,
ANMEKTPOIUIUTKAMH,  JUCTWUIATOPAMH, LEHTpudyramu, TEpMOMETpaMH; CTEKISIHHOW |
¢baphopoBoii mocy10i; HEOOXOAUMBIMU /17151 BHIIOJTHEHUS JIaOOPAaTOPHBIX paboT peakTUuBaMu

Aymutopun Ui TPOBEAEHUS 3aHATHH JIEKIMOHHOIO M CEMHUHApCKOro THIIA
UHAWBUIYAIbHBIX M TPYNIOBBIX KOHCYJbTALMH, TEKYIIEro KOHTPOJS U MPOMEXYTOUYHOU
aTTeCTallud B CMELICHHOM (popmaTe («AKTpy»).

15. Uudopmanus o pazpadoTynkax

ABTOpBI IPOTPaMMBI:


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/
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/

Bopuio Jlrogmuna I[laBnoBHa, n-p TexH. Hayk, mpodeccop, kKadeapa HEOpraHUIECKOH
xumun HanuoHanbHOTO MCCIEA0BAaTENbCKOT0 TOMCKOr0 rocyJapCTBEHHOIO YHUBEPCHUTETA,
3aBeyromnias kadeapoii;

KysnenoBa Cernana AHaTONIbEBHA, KaHJ. XUM. HayK, JIOIEHT, Kadeapa HeopraHMIecKon
xumun HannoHanbHOTO HCCIEA0BATENLCKOTO TOMCKOrO TOCYIapCTBEHHOIO YHHUBEPCHUTETA,
JIOLIEHT.

Penensent:

Mumiennna Jlrogmuna HukonaeBHa, KaHI. XUM. HayK, JIOIICHT, Kadeapa HeOpraHuIecKou
xumMuM HanuonanbHOTO HCCIEA0BaTENbCKOT0 TOMCKOr0 rocyJapCTBEHHOIO YHUBEPCHUTETA,
JIOLIEHT.



