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[IporpamMma cocrtaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM IOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM mno HampasiaeHuio 44.03.05 Ilemarormveckoe oOpazoBaHue (¢ HAByMsl MNPOPUIIMU
MOJTOTOBKH), YTBEPKIAECHHBIM MpUKa3oM MuHHcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit deneparyu
oT «22» depans 2018 r. N 125 (3apeructpupoBan MunucrepcTBoM toctuuu Poccuiickoit deneparyu
15 mapra 2018 1., peructpaurionnsiit Ne 50358), ¢ u3MeHEHUAMH, BHECEHHBIMU MTPUKa30M MuHucTepcTBa
HAyKH U BBICIIETO 00Opa3oBaHus poccuiickoit @eneparuu ot § despans 2021 r. Ne 83 (3aperucrpupoBan
MunucrepctBom toctunu Poccutickori deneparun 12 mapra 2021 r., peructpanuonasii Ne 62739),
y4eOHBIM TUTAHOM TOATOTOBKM OakainaBpa mo HampasieHuio 44.03.05 Ilemarormueckoe obpazoBaHue (C
IBYMS IPOGUIISIMU TTOATOTOBKH) npoguau Xumus, buonorus, yrBepkaeHHbIM Y4eHbIM coBeToM OI'BOY
BO «COI'Y» (mpotokon Ne 11 ot «30» anpens 2021 1.)

CocTaButenb: K.X.H. goueHt Xaesa 0.0.

Paboyas nporpamma oOcyxieHa Ha 3acenanny Kadeapbt oO1Iei 1 HeOPraHuuecKoi XUMHUN
(mmporokoa Ne 8/20-21 ot «18» Mapta 2021 r.)
3as. kadenpoii / Cumeonnmn 1.

Onobpena coBeToM haxynsreTa XMMUH, OHONOTHH ¥ GHOTEXHOJIOMMH
(mpotokou Ne 8/20-21 ot «25» mapra 2021 1.)
[Ipencenarens corera dpakynpTeTa @A&aj Araesa @.A.

Pabouan npozpavma OUCHUHI LI DI npunama 6 Ccocniaee OCHOBHON J'UNHIJL’C('Ht‘HHI'.'HJH(H}

odpazosamenvnoil npozpamaol pewieniiem yuenozo cosema [Ipomoroa N 11 om 29.04.2021,
Vmmgeprcoena npurazom pexmopa Xe 106 om 30.04.2021.




1.

CTpyKTypa 4 00111as1 TPYA0EMKOCTh THCUMIIINHBI
OO0mmas TpyI0eMKOCTh AUCITUTUIMHBI COCTABIISACT 2 3aueTHas enuHuIl (72 4acoB).

Ounas popma oOyueHHS 3aounas popma oOyueHHs
Kypc 3
Cemectp 6
Jlexmn 26
IIpakTrueckue (cemuHapCKUe) 40
3aHATHUS
JlaboparopHsbie 3aHATHS -
Koncynbranuu -
HToro aymuTOpHBIX 3aHATHI 66
CamocrosiTensHast paboTta 6
Yacos B 3ET 2
®dopma KOHTPOJIS 3ager
DK3ameH
3auer 6
O061ee KOINYECTBO YaCOB 72

2. Ileau ocBoeHMSI AU CIUILTHHBI

Henstmu ocBoeHns aucuMIUIMHBL «V30paHHBIE TIaBBI HEOPTAaHWYECKOW XHWMHUW» SBISIOTCS YTITyOJeHHe

TCOPECTUYCCKUX 3HAHUH HCOpFaHI/I‘leCKOﬁ XHUMHH, (bOpMPIpOBaHI/Ie HpeZ[CTaBJ'ICHI/Iﬁ O M[OCHTpaJIbHOM MCCTC

HEOPraHWYeCKOW XMMHUHU B CUCTEME XHMMHYECKHX HayK, a TakKe MPUOOpeTeHHe MPAKTHIECKUX HABBIKOB U YMEHHM

AJid pCIICHUS PA3JIMYHBIX 3a/ld4 B HAYYHBIX HCCJIICAOBAHUAX, HAa MMPOU3BOACTBEC U BO3MOXKHOCTU UX MMPUMCHCHUS B

He,[[aFOFI/IHGCKOﬁ IMPAKTUKEC B COOTBCTCTBUU C HpO(l)GCCI/IOHaJ'IBHLIMI/I CTaHAapTaMu:

01.001.1Ipodeccuonanpubiii  crangapt «llemaror (memarormyeckasi JesiTeIbLHOCTL B  cdepe
JOUIKOJIbHOTO, HAYAJIBLHOTO 00LIero, OCHOBHOIO o00llero, cpeaHero o0uero oopa3oBaHus)
(BocuTaTeIb, YYHMTEJb)», YTBEPXKIEH NpHUKazoM MUHHUCTEPCTBA TpyJa M COIMUAIBHON 3aIIHUTHI
Poccuiickoit @enepanmu oT 18 oktsiOps 2013 1. Ne 5441 (3apeructpupoBaH MUHHCTEPCTBOM FOCTHIIHH
Poccwuiickort ®enepanuu 6 aekadps 2013 r., peructpanuonusiii Ne 30550), ¢ u3MeHEeHUSIMH, BHECCHHBIMH
npukazaMd MUHHCTEpCTBa TpyAa M couuanbHol 3amuthl Poccuiickoit @enepanun ot 25 nexkadps 2014 .
Ne 1115H (3apeructpupoBan MuHucTepcTBOM rocTHLMU Poccuiickoii ®@eneparmu 19 despans 2015 r.,
peructpammonabii Ne 36091) u ot 5 amrycra 2016 r. Ne 422H (3apeructpupoBaH MUHHCTEPCTBOM
toctanun Poccntickont @eaepanuu 23 aBrycra 2016 r., peructpannoHubiil Ne 43326).

01.003. [Mpodeccuonanbusplii cTanaapt «llegaror JOMOTHUTENTEHOTO 00pa30BaHUS ACTCH U B3POCIBIX»,
YTBEpXKAEH INpuKa3oM MuHHCTepcTBa TpyAa M couuanbHOM 3ammuTel Poccuiickoit ®enepanuu ot
05.05.2018 Ne 298Hu (3apeructpupoBad MuHHCTEpCTBOM FOCTHITNH Poccuiickoit deneparuu oT 28 aBrycra
2018 1. Ne 52016). Bum mpodeccronanpHOU nmestenpbHOCTH — «llemarormdeckas esTENbHOCTh B
JOTIOJTHUTEIEHOM 00pa30BaHUM JETEH U B3POCIIBIX).

3. Mecto mucuumiinHbl B cTpykrype OIIOII 6akanaBpuara

CornacHo ®I'OC u OIIOII 44.03.05 Ilegarormuyeckoe obpasoBanue (¢ ABYMsI MPOQUISIMH MOATOTOBKH)

muciuminHa «30paHHbIE TJIaBbl HEOPraHMYECKOW XHUMHHM» OTHOCHTCS K aucuuiuinHam bioka 1 wacrw,

(hopMupyemoii yuacTHHKaMu 00pa3oBaTenbHbIX oTHOIeHui - b1.B.J1B.03.02.

[Ipu m3ydeHnn naHHOW AMCUWIUIMHBI CTYyIEHT CMOXKET MOJHOCTBIO MIJIM YaCTHYHO MPOAEMOHCTPHUPOBATH

cienytomue 06o6mennsie TpyaoBsie pyHkuun (Td), cornacuo npodeccronanpubiM cTranaaptam (I1C):

Koa u HaumeHoBaHMe O06001menHas TpyaoBasi pyHKIMS TpynoBas ¢pyukuus (TD)
NnpogeccHOHAIBHOIO CTAHAAPTA (OTD)
01.001 ITegaror Kon | HaumenoBanue OT® | YpoBeHb Haumenosanue TD Kon
(megarormaeckas KBaTM(UKAITAN




NeATEeTLHOCTh B cdepe A Ilemarornueckas 6 Oowenenarornueckas | A/01.6
JIOLIKOJIBHOr0, HAYaIbHOTO JIESITEILHOCTD T10 ¢ynkmus. OOydeHne
00I111er0, OCHOBHOT'O HPOCKTHPOBAHMIO 1
00I1IEr0, CPEeIHEro OOLIEro peamsalin
o0paszoBanus 00pa30BaTEIHHOTO BocnuratensHast A/02.6
(BocTiUTATEND, YUUTEH) fipouccca b JCATENBHOCT
> Y1 ) 00pa30BaTENbHBIX
HaumenoBanue BUja OpraHH3AIHAX
po(heCCUOHATILHOM JIOIIKOIBHOTO, PazBuBaromas A/03.6
JIEATEIbHOCTH: Ha4aIbHOro 00IIero, JEATENILHOCTD
JlomkobHOE 00pa3oBaHUE. OCHOBHOTO 00IIIEr0,
HauaneHoe o6rmiee CpemHero o0Iero
00pa3oBaHue. obpasoBaHust
OcHOBHOE 0011IEee B Ilenarornyeckas 6 Ilemarornyeckas B/03.6
oOpa3oBaHue AEATENBHOCTD 110 JIEeATENBHOCTD 110
Cpenee obiree HPOCKTHPOBAHHUIO pean3anuy IporpamMm
peanu3aniuyu OCHOBHBIX OCHOBHOTO M CPEIHETO,
oOpa3oBaHue
00111e00pa30BaTEIbHBIX o0ero oOpazoBaHus
IporpamMm
01.003 Kon | HaumenoBanue OT® | YpoBeHb Haumenosanue TD Kong
[IpodeccrnonanbubIit KBaIM(DUKAIAN
crannaprt «llegaror A [penogaBanue o 6 Opranuzanus A/01.6
JTOTIOJTHUTEILHOTO JOTIOTHUTEBHBIM 00111 JESATEIBHOCTH
06pa3OBaHI/I}1 ﬂeTef/i u O6paSOBaTeHbHLIM ydammxcs,
B3pOCIBLIX». HaumeHnoBanue TiporpaMMam HanpaBIeHHON Ha
BH/1a TIPO(ECCHOHATBHOM OCBOCHHUE .
JOTIOJIHUTEIbHOM
JIeATEeIbHOCTHU: >
I 0011e00pa30BaTENBLHOM
enaroruaeckas NporpaMMEL
JIeATEITLHOCTD B
JIOTIOJTHUTEIHHOM
oOpa3oBaHuH AeTel U
B3pPOCIBIX

Jns u3ydeHus NUCHMIUIMHBL CTYAEHTHl NOJDKHBI oOnajate cieaymomeil mpogeccuonanabioii (IK)
KOMIIeTEeHIHEeH:
e crnocobeH KOHCTPYHpPOBaTh COJIEp)KaHHE OO0pa3oBaHUS B MpPEeAMETHOH 00JacTH B COOTBETCTBHH C
tpeboBanmsiMu PI'OC OCHOBHOTO M CpelHETo O0IIEero o0pa3oBaHusi, C YPOBHEM Pa3BUTHS COBPEMEHHOU
HayK{ U C YIETOM BO3PACTHBIX oco0eHHOCTeH oOyuaromuxcs (ITK-2),
MOTyYEHHBIMU O0YYaIOMIMMKUCS B TPOIECCEe M3YUEHHUS AMCUUIUIMH: «XHMHS BEICOKOMOIIEKYISIPHBIX COSIMHEHUIN
(b1.B./IB.08.01), «Xumus xommiekcHbIx coeauaenui» (b1.B./1B.08.02).

st ocBoeHus naHHOM yueOHOH nucuuruinibl (Y /) cTyIeHT T0JIKeH:

3HATh. WCTOPUIO BO3HMKHOBCHUS M 3Tallbl Pa3BUTHA XWMHUHU, POJb XVMHH B Pa3BUTHH ITUBWIM3AIINH,
0COOEHHOCTH B3aMMOJACHCTBHS €€ C HAyKOH, MEIWIMHON M TEXHUKOW; CTPYKTYpPY, (POPMBI U METOABl HAYYHOIO
MO3HAHUSI W YIPaBJICHUS, WX DBOJIOLUIO, CIENU(PHUKY TO3HAHWS XUMHYECKHX TIPOIECCOB U OCOOCHHOCTH WX
NPOSIBIICHUS; TEOPETHUECKHE OCHOBHI OOLICH M HEOPraHWYECKON XHMUH, AHAJTUTUYECKOH XMMHUH, (U3UUECKOU
XUMHH.

YMeTh: IPOBOANUTL PACUYETHI C MCIOIB30BAHUEM MOHITHH «PacTBOPHUMOCTBY», «MAccoBasi J10JIsl BELIECTBA B
pacTBope», pacuéTbl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO M3 BEHIECTB JaHO B
U30BITKE (MMEEeT MPUMECH), pacueThl Macchl (00beMa, KOJIMYeCcTBa BEIIECTBA) MPOJYKTa PEaKIUH, €CIH OJHO U3
BELIECTB JIAaHO B BHJIE PACTBOpA C ONPENEICHHON MacCOBOW J0JIEl pacTBOPEHHOI'O BELIECTBA, PACUETHI MACCOBOM
WM 00bEMHOM J0JIM BBIXOJa IPOAYKTA PEAKI[MM OT TEOPETUUESCKHA BO3MOXKHOTO, PaCYEThl MACCOBOM JOH (MacChl)
XUMHUYECKOTO COEAMHEHUS B CMECH.

Bnagerp: TIIyOOKMM ¥ CaMOCTOSTENFHBIM aHAJIM30M AaKTyaJdbHBIX NPOOJIEM XUMHUYECKOW HayKH;
CIOCOOHOCTBIO TBOPYECKOTO TNPHMEHEHUS OCHOBHBIX TIOJIOKECHUH XUMHUHM B NMPOQECCHOHATBHOW JEATEILHOCTH;
JIOTUKON (POPMYIHPOBaHUS, U3JIOKEHUSI U apTyMEHTUPOBAHUS CBOUX MBICIEH B MHUCHbMEHHOH M YCTHOH Qopme;
HaBBIKAMH XUMHUYECKOT0 dKCIIEPUMEHTA.
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Coneprkanue TUCHUIUIMHBI «/130paHHbIE I1aBbl HEOPraHUYECKOH XMMUI» BBICTYIIAET ONOPOH Il OCBOCHUS
cogepkanus aucuuiinH «lIpuknagnas xumus» (B51.B.J1B.03.02), «/30panHbie IMaBbl OPraHUYECKOW XHUMHUN
(b1.B.IB.06.01), nns mpoxoxaenuss npakTuk Omoka b2 — «[Ipepmummomnas mnpaktuka» (b2.B.03(I1m)) u
TOCYIApCTBEHHOW WTOTOBOM arrtectammu — «3amuta BKP, BKIIOYas MOATOTOBKY K MPOIEAYPE 3aIIUTHI U

npouenypy 3amwuts (B3.01(1)) .

4.TpeGoBanus K pe3yJbTATAM OCBOCHHUS JMCHUILUIAHBI (KOMIIETEHIIHHM 00y4alomierocsi, (popMupyemMsie
B pe3yJibTaTe 0CBOEHUs JUCHUILIUHBI (MOLYJIs1)
B pesympTaTe OCBOCHMS NAaHHOW MMCHMIUIAHBI CTyAeHT, B coorBeTcTBHH ¢ ®I'OC BO um OIIOII mo
HanpasieHuto moarotoBku 44.03.05 Ilemarormueckoe oOpa3zoBaHue (C ABYMSI MPOQIISAMH TOATOTOBKH), a TaKkKe
BBINICYKa3aHHBIMU TIPOECCHOHANLHBIMU CTAHAAPTAMH, JIOJKEH IPUOOPECTHU CIIETYIONYI0 KOMITETEHIIUIO:

3amaga [1/] Koz u HaumeHoBaHMe Koz n HaumeHoBaHMe MHIUMKATOpa OcHoBaHme
npoheCCHOHATEHOM JIOCTIDKECHHUS ITPO(ECCHOHATTBHOM (IIC, anaymms
KOMITETEHIINH KOMITETEHIINH OTIBITA)

Tun 3aga4 NpogecCHOHANBHOI e TeILHOCTH: NIeArOrHYeCKU

OcymiecTBienue IK-2 Criocoben HIIK-2.1. 3HaeT: nprOpUTETHBIC HATIPABICHUS AHaim3 onbITa,

npoeCCHOHAIbHOM KOHCTPYHUPOBATH pasBUTH 00pa30oBaTEIHHON CHCTEMBI PD, 1C:

JIEATENFHOCTH B coJiepKaHue TpeOOBaHUsI MPUMEPHBIX 00Pa30BATENBHBIX 01.001 (A/01.6,

COOTBETCTBHH C o0pa3oBaHus B MPOrpamMM 1o y4eOHOMY TpEAMETY; IepeIeHb 1 A02.6, A/03.6,

HOPMATHBHO- MPEeIMETHON 00JIACTH B | COJIEpIKATEIbHBIC XapaKTEPUCTUKN YIeOHOM Aaw%?cﬁnlna

TIPaBOBBIMH aKTaMH B COOTBETCTBHH C JIOKYMEHTAIIMH IO BOIIPOCaM OpraHU3aINH U Tc: ’

cdepe obpazoBaHus U tpedoBanusMu OI'OC peanuzainui 00pa3oBaTEeILHOTO MPOLECCa; TEOPHIO | ] 003 (A01.6)

HOpMaMU OCHOBHOTO U CPEJTHETO | M TEXHOJIOTMH y4eTa BO3PACTHBIX 0COOCHHOCTEH

poQeCcCHOHATBLHON o01iero oopa3oBanusl, ¢ | 00y4YarOIIUXCsl; TPOTPAMMBI U YIEOHHUKH T10

ITHKH YPOBHEM pa3BUTHS MPETIoIaBaeMOMY TIPEMETY.

COBPEMEHHOMN HAYKH U C
YYETOM BO3PACTHBIX
0coOeHHOCTEN
00yJaronmxcs

HIIK-2.2. YMeeT: KpUTHUECKH aHATM3UPOBATh
yaeOHbIE MaTePHUAIIBLI PEAMETHON 00JIaCTH C TOUKH
3pEHMS UX HAy4YHOCTH, IICUX0JIOr0-I1€Aarornyeckoi
Y METOJOJIOrMYECKOH LienecooOpa3sHocTh
WCIIOJIb30BaHMs; KOHCTPYHPOBAThH COEPKAHNE
00y4eHus 10 NPEeIMETY B COOTBETCTBUU C YPOBHEM
Pa3BUTHA HAYYHOTO 3HAHHA U C yYETOM
BO3PACTHBIX OCOOEHHOCTEH 00yJaromuxcs;
pa3pabaTsiBaTh paboUyI0 MPOrpaMMy IO MPEAMETY,
KypCy Ha OCHOBE IPUMEPHBIX OCHOBHBIX
0011e00pa3oBaTeIbHBIX IPOrpaMM U 00ecrieynBaTh
€¢ BBITIOJIHEHHE.

HIIK-2.3. Braneer: HaBBIKaMU KOHCTPYHUPOBAHHMS
NPEAMETHOTO COICPKaHHA U aJanTally ero B
COOTBETCTBHHU C OCOOCHHOCTSMH LIETICBOM
ayJUTOPUH.

B pesynbTaTe 0CBOCHUS AUCIUTUIMHEI 00YJYAFOIIUNACS TOJKEH:
3HATh: OCHOBHBIC JTalbl M 3aKOHOMEPHOCTH PAa3BUTHS HEOPTaHHMUYECKOW XUMHHW; (yHIaMEHTaJIbHbIC

XUMHUYECKHE TMOHATHA M METOAOJIOTMYECKHE AaCTEKThl HEOPraHWYECKOW XHMHHM; pOJIb XUMHH B Pa3BUTHH
IUBHJIN3ALMY, OCOOCHHOCTH B3aMMOJICHCTBHUS €€ C HAYKOH, MEAULUHON 1 TEXHUKOW; CTPYKTYPY, (hOpPMBI U METOIBI
HAy4YHOTO TO3HAHUS M YIPABJICHUS, UX 3BOJIONHUIO, CIICIN(HUKY MO3HAHNS XUMHYECKUX MPOIECCOB M OCOOCHHOCTH
UX TPOSIBIICHUS; BKHEHIINE JOCTIKEHHS U TpoOIeMbl coBpeMeHHoW Heoprannueckoi xumun (IK-2).

YMerb: NOJIB30BATBCS CHIPABOYHOM JUTEPATypoOd [UIsl ONMCAHUSl CTPOCHHUS U XapaKTEPUCTUKU CBOMCTB
HEOPraHWYEeCKNX COEAMHEHUH; aHaIM3UpPOBaTh W KPUTHUECKH OIIEHWBATh COBPEMEHHBIE HAYYHBIE TOCTHXKEHHS B
00J1acTH HEOPraHWYECKOW XMMHUH; HMPOBOAMTH HAYYHO-MCCIEIOBATEIBCKYI0 paboTy B 001acTH HEOpraHUYECKOU
XVMUU Ha COBPEMEHHOM O0OpYJOBAaHHH; WCIIOJIL30BATh TOJYYEHHBIE 3HAHUS JJIsl PElIeHHs MPOQecCHOHATBHBIX
3anay (IK-2).



Baagerh: mNpakTUYECKHMMHM HAaBBIKAMH: pPAacyeTOB CTAaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
MOTCHIIMAIOB W PAaBHOBECHUN B pacTBOpAax, OINKCAHUS KOMIUICKCHBIX COCIUHCHUM, XapaKTePUCTUKU METOOB
MOJTyYEHUS] U CBOWCTB BaKHEHIIINX HEOPraHWYCCKUX COCIUHCHUMN; TCOPHEH U HaBBIKAMU MPAKTUYECKOW pabOTHI B
00J1aCTH HEOPTaHMICCKOW XUMHHU; METOJOJIOTHEH HAyYHBIX HCCIICIOBAHWM, KPUTHICCKON OIEHKOW ITOTYYCHHBIX
Pe3yJIbTaTOB; TBOPUYSCKUM aHATM30M BO3HUKAIOIIUX HOBBIX MPo0JieM B o0nactu Heopranudeckoit xumun (IK-2).

OO0muM cpefcTBOM KOHTPOJS SIBISETCS BBEIACHHAs B YHHBEPCHUTETE OAJUIbHO-PEHTHHIOBas CHUCTEMa OIICHKH
YCIIEBaEMOCTH CTYJICHTOB CICIIHATUTETa U HANPABJICHUH OakanaBpuara.

IIpu npoBeeHNN yUeOHBIX 3aHATHIA 00ECIICYMBACTCS PA3BUTHE Yy 00YUYAIONIMXCSl HABBIKOB KOMaHHOW paboTHI,
MEXKINYHOCTHOM KOMMYHUKAIIUA, IPUHATHA pemeHHﬁ, JIMACPCKUX KAYCCTB.



5.Conep:kanne u yueOHO-MeTOAUYECKAA KAPTA IMCUUILTTHHBI

Tabmuna 5.1.
Ne Dopmbl KonnuectBo
Hexe HaumenoBanue TeM“(BOHPOCOB), 3aHsaTust CamocrosiTenbHas padoTta KoHTpOIIS SaILIoB Jluteparypa
M3Yy4YaeMbIX 10 JaHHOM IUCUUIUIMHE p
I JL. IIp. Cojeprxkanue Yacsl min max
1 OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE CHCTEMbI: 2 2 H3o06paxenue
OKHCITUTEIEHO-BOCCTAHOBUTEILHBIN MOTSHIIMAI KaK OKHMCJIATCIIbHO-
KOJIMYECTBEHHAs XapaKTEPUCTUKA PEAOKC-CUCTEMBL. Y paBHEHUE BOCCTaHOBHUTECJIbHBIX CUCTEM Koncmexr,
Hepncra. Penokc-moTeHIMans U OIIeHKA HAIIPABJICHUS 1 TTOJTHOTHI METOIOM TIOJTyPEAKIUH. 1 YCTHBII onpoc, 3 6 [1-6]
2 npotekanns OB peaxiiii. 3aBHCUMOCTD MEXTy BETHINHAMUA B D Huarpammsl Jlatumepa. TpoBepKa J1/3,
PEIOKC-TTOTEHIIMATIOB CUCTEM U U3MEHEHUEM dHepruu [’ n60ca. Junarpammer @pocra. TECTUPOBAHNC
DopMbl IPEACTABICHUS CTaHIaPTHBIX JEKTPOJAHBIX TOTEHIIMAIIOB. Huarpammer E-pH.
Juarpammsl [1yp63
3 Kucaorbl 1 0cHOBaHMA: KucaoThl, OCHOBAHUS U COJIH C TOUKH 2 2 Koncrexr,
3pEHHS: a) TCOPHH ICKTPOIUTUICCKON JUCCOIMAIUH, 0) TEOpUU Msrkue 1 )KecTKue KMCIOThI 1 YCTHBII onpoc, 4 7 [1-6]
4 Bpencrena-Jloypu, B) Teopuu Jlbtouca, r) reopun Jlykca-dnyna, 1) 2 2 W OCHOBaHUS. TpOBEpKa JI/3,
TEOPHHU COJILBO-CHCTEM, €) TEOpUH Y CAHOBHYA. TECTUPOBAHUE
5 KoMiutexkcHble coenHeHusi: OnpeencHie MOHATHS 2 2 OCHOBHBIE TIOJ0KEHUS
«KOMIUIEKCHOE coernHeHne». OCHOBHBIC MOJIOKECHUS KOOPJIUHAIIMOHHOW TEOPUH
KOOpAMHAIMOHHOU Teopuu BepHepa. [loHsATHS eHTpaibHOTO aToMa, Bepuepa. [Honstus
JUTaH/ia, BHYTPEHHEH U BHENTHEH cdeprl. M3oMepHs KOMITTIEKCHBIX LIEHTPAJILHOTO aToMa,
coeIMHEeHUH. 3aBUCUMOCTb YCTOWYHBOCTH KOMIUIEKCHOTO JIMTaHJia, BHYTPEHHEN U
6 COCITUHEHUS OT MPHUPOJIBI ICHTPAIHLHOTO aTOMa (3JICKTPOHHOE 2 1 BHEIIHEH chephl.
CTpOCHUE, panuyc, 3apsn). Psa Upeunra-Yuissamca. CtaOunu3anus IIpumenenue teopuu
HEYCTONYMBON CTENIEHH OKUCICHUS LIEHTPAIBLHOTO aToMa MOJICKYJISIPHBIX OpOuTaneit
KOMIUIEKCO0Opa3oBaHUEM. 3aBUCUMOCTh YCTOHYMBOCTH (MO) nns onucanus
KOMIUIEKCHOTO COEIMHEHHS OT IIPUPOIBI JTUIaHI0B (JIEKTPOHHOE [PUPOJIBI CBSI3U B Koncrexr,
CTpOCHUE, pannyc, 3apsn). P aktuBHOCTH TUTraHA0B. MsTKHE 1 KOMILIEKCHBIX COEJUHECHUSX. 05 yrng;H I?:p;):’ 3 6 [1-6]
JKECTKHUE TUTaHbl. JIeHTaHTHOCTh TUTranaoB. Hedenoakycrruueckuit JlabunbHBIC 1 HHEPTHBIC ’ ppe q)};paf ’
a¢dexr. [IpaBuia HOMEHKIATYPHI KOMIUIEKCHBIX COSTUHEHHH. KoMIutekcel. OKpacka TeCTI/IpOBa};I/Ie
Knaccngukarms KOMIUIEKCHBIX COSTMHEHNH 10 3apsay KOMIDIEKCa, KOMITIeKcOoB. Ornrcanue
MIPUPOJIE JUTAH/IOB, HAIMIHIO ITUKIOB (IIPABHUIIO IIHKJIOB), YACITY OKTadIPUIECKUX,
[EHTPATBLHBIX aTOMOB. TT--Komrutekchl. Komrutekces! ¢ TETPadIPHIECKUX U
MaKpOIUKINYECKUMU Turanaamu. [Ipupona xumMuueckoit cBs3u B KBaJpaTHBIX KOMILIEKCOB d-
KOMIUIEKCHBIX COEMHEHUSX C TO3UIIUNA TEOPUH BAJICHTHBIX CBSI3EH 9JIEMEHTOB C TIOMOIIBIO
(BC). Dddekr SAna-Tennepa. Y CTOHINBOCTh KOMITICKCHBIX TEOPUU KPUCTAJUTMYECKOTO
CcoeIMHEHUH B BOJHOM pacTBope. KoHcTaHTa yCTOMYHMBOCTH U nosst (TKIT). Dueprus
KOHCTaHTa HecToMkocTu. TepMoarHaMuyecKkass U KHHETUYECKast pacIemieHus opouTanei u
YCTOWYUBOCTh KOMIUIEKCOB. JIaOMIIbHBIC U HHEPTHBIC KOMILICKCHI. SHEPrHs CapUBAHHS




OKpacka KOMITJIEKCOB.

3JIEKTPOHOB. MarHuTHbIE U
CIIEKTPAJIbHBIE CBOWCTBA
KOMIUIEKCHBIX COCTMHEHUH.
Teopwus moJist TMTaH/I0B

6 1 PYBEKHASI KOHTPOJIBHASI PABOTA IMoaroroBka Kk pyOexHO 0,5 KomrmbroTep. 14 25 [1-6]
KOHTPOJIBHOI padore. TECTHPOBaHUE
7 Kunacrepsl, 13010/11- ¥ reTepo-noJaucoeIuHeHus : [Ipasuio Ornmcanue OKTadApHIECKHX,
CumxBrKa. 3aBUCUMOCTh YCTOMUMBOCTH KJIACTEPOB OT YHUCIIA TETPASAPUICCKUX U
KJIACTEPHBIX CKEJIETHBIX 3J1eKTpoHOB. [Ipumepst KBaJIpaTHBIX KOMIUIEKCOB d-
HOJIUMETAITIMYECKUX, FAJIOTeHUAHBIX, CYNIb(UIHBIX KIaCTEPOB. SJIEMCHTOB € IIOMOIIIBIO
N3omonmcoenuaenuns. OCOOEHHOCTH COCTaBa U CTPOCHHUS. TEOPUU KPUCTAJUIMYECKOTO KoHcrmexT,
3 Tetpasrapudeckue M OKTadJpUIECKHUE DIIEMEHTHI CTPOCHUS nost (TKIT). Dueprus 1 YCTHBIH ompoc, 4 6 [1-6]
H30ToNMHCcOoeqNHEeHNH. V30nonmcoetmHeHns XpoMa, MOJTUOIeHa U pacuieneHus opouTanei u poBepKa /3,
Bosb(pama. ['eTepornonucoennaeHns. I eTepoaToMsl. SHEPrus ClapuBaHUA TECTUPOBAHHME
Tetpasrnpuueckue rerepononumeTamnatel 1:12. Ctpykrypa Kerruna. DIIEKTPOHOB. MaruuTHeIe U
CTpyKTypHl, IPOU3BOAHEIE OT CTPYKTYpHI Kerruaa. CTpyKTYpEI CIIEKTpaIbHBIE CBOMCTBA
Hoycona (2:18) u Annepcona (1:6). KOMILIEKCHBIX COCMHEHUIA.
Teopust oJis TUTAH/IOB.
9 s-2JeMeHThI: Tuapunsr. Coneobpasubie ruapuabl. [uapumbl
NepeXOJHbIX METAIOB (MeTaunyeckue). Hukens- KoHcmexr,
METAIUITHAPUIHBIE AKKYMYTIATOPBL. [ paHUYHBIE THIPUIIBL. bronoruteckas poib BoAbl YCTHBIi ompoc,
10 | Kosaneutubie rupusisl. KOMIUIEKCHBIE THAPHIBI P-DJIEMEHTOB. $-9JIECMCHTOB. 1 nposepia 13, 4 8 [1-6]
Boga. OcoOEeHHOCTH CTPYKTYPBI M CBOMCTB BOABI B CTAHAAPTHBIX Kpucrannoruaparsr. MYJIbTUMCAMHHAS
CBEPXKPHUTHIECKUX ycinoBuax. Pa3oBas quarpaMma BOJEI. Knatparsl. ['mgpaTsl razos. [pe3eHTaL,
Kpucramnoruaparsi. Knarpater. I'napatst ra3os. TeCTHpOBAHHE
11 | HlegouHble MeTANIbI: OcOOEHHOCTH XUMUK JIUTHS. JIUTHEBBIE
ANEKTPOXUMHUIECKHE 3JICMEHTHI. PaCTBOPHI MIETOYHBIX METAJIOB B Buonornaeckas posb KOHCTIeKT,
KHUJIKOM aMMuake. Kpunraipl, ajakamuabl U JJICKTPUIBL. IIEJI0YHBIX METAJLIOB U S- 05 YCTHBIH OIIPOC, 4 8 [1-6]
S-JJ1eMeHThI BTOPOii rpynnbl. OcobeHHOCTH GepUILTHs. 9JIEMEHTOB BTOPOH TPYIIIbI. ’ IpoBepKa /3,
JlnaroHanbpHOE CXOACTBO OepriLIusl U atoMUHUsL. COJIM OKCOKUCIIOT IIpumenenue. TECTHPOBaHNE
1 KOMITJICKCHBIC COSTMHEHNUS OepHILIus
12 | p-DnemenTsl. Bonopoansie coeauaeHns p-diaemMeHToB I11 rpymmbr.
JlnGopan. Bricime 6opansl. Kapoopansl. ["aioreHnp amroMuHuS, XHUMHUECKHE CBOHCTBA Koticrexr,
raJuIvsl, MHOVS, TaUAsA. bopHBIe KHCTIOTH U OopaThl. BaneHTHOCTH KCEHOHA U €TI0 COSIHHCHHI. | yeTeE ompoc, . 0 [1-6]

yraepona. @a3oBas Auarpamma yriepoa. AJIJIOTPOIHEIE
MouduKann yriepona. @ymnepers. HaHOTpyOKwH.
WnTepkanupoBaHHble coennHenns rpadura. Oymrepuasr. @azoBas

dropunsl. OKCOCOSAUHEHMUSL.
X¥MHUS KpUIITOHA.

MpoBepKa [1/3,
TECTUPOBAHHE
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JIuarpamma JHOKCHa yriiepoia. BzanMoelicTBre yriieKuCIoro ra3a
¢ BOJIOH. YToJpHAs KUCJIOTA U €€ Mpou3BoHbIe. [TomumopdHbIe
Moan(HUKAITUN THOKCUAa KpeMHus. KpeMHHeBbIe KUCIOTHI U
cunukathel. LeonuTsl. [IceBmoranoreHsl U MCeBAOTalI0reHNIbI.
BanenTHBIC BO3MOKHOCTH a30Ta U Gpochopa. CoequHeHHS P-
3JIEMEHTOB V IPYIIIBI ¢ BOAOPOAOM.-B3aumonelicteue aMmmuaka c
Bonou. Conn ammonus. «Meraiuinueckuin» aMmMmonnii. HeoObrunbie
CBOMCTBA KHUJIKOro aMMHaka. B3anmogeiicTBre a30THOM KHCIIOTHI C
BOJI0#1 1 MeTaamu. PazHooOpasue pocdaroB. OKCOKUCIOTHI

xaipkoreHoB D(IV). MHoroobpasue okcokuciot xanbkorenos I(VI).

®dazoBas quarpaMma CUCTEMBI cepHas kuciora — Boja. Cynbdarsl,
CeJIeHATHl, TeJUTypaThl. THOCepHAs KHCIOTa U THOCYIb(ATHI.
JutnonoBas kucnota. [IoTUTHOHOBBIE KHCIOTHI M UX COJIH.
[lepokcocepHbIe U raoreHCYIb(POHOBEIE KHCIOTHI.
IanorenoBogopoasl. OcOOEHHOCTH CTPOCHUS B CBOMCTB. MeTo b
nostydeHuss. @TOpoBOAOPO. KaK HEBOJHBIN paCTBOPUTEIND.
Aszeotporel HX—H,0
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6. OOpa3oBaTejbHbIE TEXHOJOTUH
[IpenmogaBanne AUCUMIUIMHBI BEAETCS C TPUMEHEHHEM CIEIYIOIIUX BHIIOB 00pa30BaTEIbHBIX
TEXHOJIOTHIA: paboTa B KOMaH/le, 00y4YeHHE Ha OCHOBE OIbITA, HHIUBUAYAIbHOE 00YYCHUE, MK IUCIUTUTMHAPHOS
o0OydeHwe, onepeKaronas caMoCToSITeNIbHas padoTa.
OcHOBOl 00pa30BaTENbHBIX TEXHOJOTHH, WCHOIB3YeMbIX B JAHHOW JUCIHIUIMHE, SBISETCS
CUCTEMHBIM  TOAXOJl, KOTOPBIH OTIWYAETCS JIMYHOCTHOH  OPHUCHTUPOBAHHOCTHIO, JAHATHOCTUYHOCTHIO,
WHTEHCUBHOCTBIO, JIMAJIOTMYHOCTHIO, MOJICITUPOBAHUEM TIPO(DECCHOHANBHBIX CHUTYallld, NPOCKTUPOBAHUEM
JTUIAKTHYECKUX (DYHKIMM B €IUHCTBE C KOMMYHUKATUBHBIMA W JIMYHOCTHBIMH CMBICIAMHU, MOJIYJIBHOCTBIO,
MEXKITPEIMETHOCThIO, KPEaTHBHOCTHI0. OTUACTH HMCIONB30BaHA M TEOPETHUYECKass KOHIICMIIUS METO/Ia CBEPHYTHIX
MH(OPMAITMOHHBIX CTPYKTYP.
B npenonaBannu Kypca UCHIOIB3YHOTCS COBPEMEHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH:
e  TEXHOJOTHSI DJIEKTPOHHOTO O0ydeHUs (peaym3yeTcs MPH MMOMOIIH 3JICKTPOHHON 00pa30BaTEIHLHON CPEIIbI
COI'Y mpu ucrnonp3oBanum pecypcoB ObC, mpu mnpoBeneHUH aBTOMATH3UPOBAHHOTO TECTUPOBAHUS U T.
1);
®  PCUTHMHIOBas TEXHOJIOTHS;
®  UHTEPAKTUBHBIC TEXHOJIOTHH;
e  UHPOPMAIIMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTHH;
®  HCCIICJIOBATEIbCKHIE METOJIBI B O0YUCHUH;
e TpobreMHOEe O0yUeHHeE.
B y4eOHOM mpoliecce HWCIONB3YIOTCS AKTUBHBIE W MHTEPAKTHBHBIE (OPMBI TpoBeneHWs 3aHsTuid. Ha
JTare U3y4eHUs MEePBBIX Pa3/IENOB HCIIOIB3YIOTCS IPYNIIOBBIE H CAMOCTOSITENbHBIE (POpMBI PabOTHI, HANIPABICHHBIE
Ha OCMBICIICHHE CIIOKHBIX HECTPYKTYPHPOBaHHBIX IMpobieM mpeamera oOydeHHs, (GOpMHpPOBaHHE COOCTBEHHOH
ApPTyMEHTUPOBAHHOW TMO3WIMKM TIO0 TPOOJEMHBIM acleKTaM H3y4aeMON TeMbl. 3/1eCh HCIONB3YeTCS TaKue
o0pa3oBaresbHbIC TEXHOJIOTUH KaK:
e pa0oTa B MaJbIX IpyMIax/mapax mo pa3oopy KOHKPETHOM TEMbI, pa3pabOTKa IMPOECKTOB
e oOHNaitH-cemMuHaphl. KaXbIil U3 yYaCTHUKOB HaXOJUTCS ¥ CBOETO KOMITbIOTEpa (CPEICTBa CBS3H), a CBA3b
MEXJy HHMH TIOJUICp)KMBaeTCs uepe3 VIHTEpHET TOCPEACTBOM  3arpyKaeMoro  IPIJIOKEHUS,
YCTaHOBJICHHOTO Ha KOMIIbIOTEPE KaXI0r0 yuacTHuka (Zoom, Meet, Skype u ap.);
® TECTHPOBAHUE;
e JekIus-0Oecena, JISKIUsI-TUCKYCC S,
®  MyJIbTUMEIUHHBIC JIEKIUU C DBJIEMEHTaMH JWCKYCCHH; JEKIMsI-BU3YyaIU3alls, KOTOpas IMPOBOAMTCSI C
BU3YyallM3alMel MOHSATUH;
®  UHJIMBHYyaJbHBIC U IPYIIIOBBIC KOHCYJIbTAIHH.

B nensx peanuzanyu WHIUBHIYATBHOTO TOAX0JAa K OOYYEHHIO CTYACHTOB, OCYIICCTBIISIONINX yUeOHBIN
MPOLIECC IO HMHIUBUAYAIBHON TPAaEeKTOPUU B paMKaxX HHIWBUAYAIBHOTO padoyero IUIaHa, W3ydeHUe ITaHHOM
JTUCIMILTUHBL MOXKET OCYIIECTBIISATHCS Yepe3 HHIWBUAYAIbHBIE KOHCYJIBTAIMW IPEToAaBaTels OYHO, B YacChl
KOHCYJIbTAllMH, MO 3JEKTPOHHOH TMoYTe, a Takke C HUCMoyib3oBaHueM Webex, miat(opMbl ITUCTAHIIMOHHOTO
o0y4enust Moodle, muuneiii kabuHet cryaeHTa Ha caiite COI'Y, apyrux snementoB D1OC COI'Y.

Jlnst uI; ¢ OrpaHUYEeHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI MPEIyCMOTPEHA OpPraHU3allus KOHCYJIbTAIUN C
WCTIONb30BAaHUEM DIIEKTPOHHOW TIOYTHI, TIATGOPMBI IHUCTAHIMOHHOTO oOydeHus Moodle, nuuHbBId KaOWHET
ctynenra Ha caiire COI'Y, npyrux anementoB OM1OC COT'Y.

Bce Bupl yueOHOM pabOThI MOTYT MPOBOIUTHCS AMCTAHIIMOHHO HAa OCHOBAaHUH JIOKAJIbHBIX HOPMATHBHBIX
aKTOB.

7. YueOHO-MeTOANYECKOEe 00ecneYeHrne CaMOCTOsITeIbHOI padoThI

CamocTosTenbHas paboTa 00yJarommuxcsl ABISCTCS OJHUM M3 BUJOB YUeOHBIX 3aHsATUN. CaMOCTOSATEIbHAS
paboTa MPOBOIUTCS C IEITBIO:
® CUCTEMATH3allMM W 3aKPEIUICHHUS] IONYYCHHBIX TEOPETUYECKUX 3HAHWM U TMPAKTHYCCKUX YMEHUH



00yJaronuMxcs CTyACHTOB;
e yrayOJICHUS U PaCIIMPCHHS TCOPETUUSCKUX 3HAHUM;
e (popmupoBaHHMS YMEHHH WKCIIOJB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIPABOYHYIO JOKYMEHTAIMIO U
CHCIMATILHYIO TUTEPATYPY;
® (popmupoBanus CaMOCTOSTEILHOCTH MBIIIUTCHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CAMOPEaIN3alllu;
® Pa3BUTHS MCCIICIOBATEILCKUX YMEHHUH.
CamocTosTenbHas paboTa 00yJYaroIIUXCsl OCYIIECTBIIICTCS Ha MPOTSHKEHUN U3yUeHUS BCEH JUCIUIUIMHEI B
COOTBETCTBHH C YTBEP)KJICHHOH B Y4eOHOM IUTaHE TPYIOEMKOCTBIO U COCTOUT U3:
® pabOTHl CTYJICHTOB C JICKIIMOHHBIMKM MaTepHajiaMH, I[OMCKAa W aHalu3a JIUTePaTyphl M 3JICKTPOHHBIX
HMCTOYHUKOB MH()OPMAIIUH T10 3aJaHHOM TeMe;
® BEITIOTHEHHS 33JIaHU [T camocTosTenbHol pabotsl B DMOC COT'Y;
® U3YYCHHUS TEOPETHUYECKOTO, NMPABOBOTO M CTATUCTHYECKOTO MarepHualia JJisl MOJATOTOBKH K MPAKTUYECKUM
3QHATHSIM;
® IIOJFOTOBKHU K DK3aMEHY.
Tembl 1 GOpPMBI BHEAYTUTOPHOU CAMOCTOATEIBHON paboThI, €¢ TPYAOEMKOCTh COJEpIKATCA B paszaene 5,
Tabm. 5.1.

Memoouueckue ykazanusi no Opeanu3ayuu camocmosmenbHol pabomul Cmy0eHmog

Pewenue 3a0au. Tlepen pemeHneM 3aja4 HEOOXOIUMO BHUMATEIHFHO U3YYHTh TCOPETHUECKUIA MaTepHal,
npopaboTaTh KOHCIIEKT JICKIIMH, pa300paTh MPUMEPHI pellieHHs 3a/1a4. Perenue 3a1a4 peKOMeH/1yeTCsl HAUMHATb C
HanOoJee MPOCTHIX, OJIM3KUX K MMEIOMIMMCS B 3aayHuKe NpuMepaM. Y TOJIbKO 3aTeM MEepexoHTh K PEIICHHIO
OoJiee CIIOKHBIX BapUaTHBHBIX 3ajad. [Ipu pemieHnn 3aqad peKOMEHIyeTCs 3amicaTh KpaTKoe yCJIOBUE 3aayM,
YpaBHEHHsI peakIMii, UCXOAHBIE (OpMYNbI Ui pacyéra. He pekoMeHIyeTcs HCHONIb30BaTh TOTOBBIE KOHEYHBIE
(hopMyJibl, KOTOpBIE BBIBOAATCA B NpUMepax pemieHus 3anad. C UCXOAHBIX (OpMYyJT HEOOXOIUMO BBIBECTH
paC‘IéTHbIC, a 3aTeéM IIOJACTaBUTh B HHUX YMHCIICHHBIC 3HAUYCHUA. Taxum 06pa30M, 3aliucCh B TCTpaaWd MOOJIKHA
cozmepxath (hOPMYJIBI M BCE BBIUMCIICHUS C yKa3aHUEM EAMHHIl H3MEpeHHs. PeKOMEeHIyeTCsl IpH 3alicy BEeINYNH
4E€TKO YKa3bIBaTh K KaKMM BCIICCTBAM, paCTBOpaM, CMCCAM U T. II. OHU OTHOCATCA. HpI/I BBIYUCJICHHUAX H€O6XOZ[I/IMO
oOpamaTh BHUIMaHAE Ha MX TOYHOCTH (HCIIOIb30BaHUE HYXXKHOTO YHCIa 3HAYANINX IU(P) U COONIOIEHUE MPaBUIT
OKPYTJICHUSL.

Bvinoanenue mecmoguvix 3adanuii. Ilepen HavanoM BBIOJTHEHUS TECTOB CJIEAyeT BHUMATENBHO W3y4YUThH
TEOPETHYECKUI MaTepHal, IIPOpPEIIaTh 3aa4y M0 JAHHOH TeMe U OTBETUTH Ha BOIPOCHI, MMEIONIHECS B YICOHUKE.
Brmonass TECThI, CJICAYCT UMETh B BUY, YTO OHU 6I)IBaIOT CJICOYIOIUX TUIIOB:

1. Be1Oop mpaBHIIBHOTO OTBETA M3 YMCIA NPEIOKEHHBIX. B 3THX Tectax HEOOXOAMMO BBIOpAaTh OIMH
NPaBHIBHBINA OTBET M3 YNCIIA MIPEITI0KEHHBIX.

2. MHoxecTBeHHBI BbIOOp (0e3 meTku). HeoOxoaumo BbIOpaTh BCe MpaBHIIbHBIE OTBETHI W3 YHCIA
NPeITI0KEHHBIX.

3. Tectsl cnuyeHus. B 3Tux Tectax K psjay BOMPOCOB HYKHO MOA0OpaTh NMPAaBUIIBHBIA OTBET M3 YMCIIA
MPE/TI0KEHHBIX.

4. TecTl paHKUPOBKU. B 3TOM cirydae HEOOXOANMO PacIioI0KUTh OTBETHI B IPABMIIBHOM MOPS/IKE.

5. 3aKpbIThIC TECTHI. 3/1eCh BAPHAHTHI OTBETA HE MPEIUIAraloTCs, CBOM OTBET HEOOXOIUMO BIHCATh B TOJIE
OTBeTA.

Tloozomoska Hayunoeo Odoxknada ¢ myabmumeoutHou npesenmayueti. JIokaa — THUCbMEHHAas paboTa
oobeMoM 10-18 mevaTHBIX CTpaHHMI], BBITIOJIHSIEMAsl CTYJICHTOM B T€YCHHE JUIMTEIBHOTO CPOKa (OKOJO Mecsla).
Jlokmag — KpaTKoe TOYHOE W3JIOKEHHE CYHNIHOCTH KaKOro-THOO BOMPOCA, TEMBl HAa OCHOBE HECKOJIBKHX
NEePBOMCTOYHMKOB. JIOKIajq JOMKEeH coJepkaTh OCHOBHbIE (DAKTHUSCKHE CBEICHHS M BBIBOABI IO
paccmarpuBaeMoMy Bompocy. [lomumo pedepupoBaHHsS TPOYNTAHHON JHMTEpaTyphl, OT CTyAEHTa TpelyeTcs
apryMEHTUPOBAHHOE U3JI0KCHUE COOCTBEHHBIX MBICIICH 110 pacCMaTPUBAEMOMY BOIIPOCY.



Vuebnas aureparypa U METOAMYECKHMI MaTepHaj 10 OPraHW3allii CaMOCTOATENLHONH PabOTHl CTYAEHTOB
OTpaskeHBI B paboueil mporpaMme AMCIUILINHEL «AHATUTHYECKAs XUMHS» U Ha caiiTe JUCTAHIIMOHHOTO OOyUEHIsI
COTI'Y mnomanka cucreMsl «MOODLE» o cesuike: http://lms.nosu.ru/.

8. OneHo4HbIe CpeACTBA AJI TEKYIIEero KOHTPOJIS YCIeBAeMOCTH, Py0e:KHOH aTTeCTalliH U MPOMEKYTOYHOM
aTTecTalMH 110 HTOr'aM OCBOEHMS AMCHUIIJIMHBI
Kputepun oneHuBaHus KoMneTeHIMHA (QOPMHUPYIOTCS HAa OCHOBE OalJIbHO-PEUTHHTOBON CHCTEMBI C
MIOMOIIBI0 BCEr0 KOMILIEKCA METOAMYECKUX MAaTEpHUaloB, OIPEAEIIIOUIMX IMPOLEAyphl OLEHUBAHUS 3HAHUM,
YMEHHH, HaBBIKOB ¥ (MJIM) OTIBITA JIESITEILHOCTH, XapaKTePU3YIOIINX JaHHBIN 3Tar (OPMHUPOBAHNS KOMITETCHIIHH.

8.1. OneHoYHBIE CpeACcTBA AJISl TEKYIEro KOHTPOJISA YCIeBaeMOCTH

Texywuii koumpons. IlogpazymeBaeT OIeHKY YPOBHS TEOPETHYECKOTO U3YUCHHS MaTepuaia, Tak U paboThl
Ha TpakTH4ecKux 3aHATHsAX. OIeHKa CTyIeHTa CKJIaJbIBaeTCs W3 OajuioB, MONYyYEHHBIX MPHU BBITOTHEHUH
MPaKTUYECKUX 3aHATHA, WHAUBHUIYaTbHBIX 3a/JaHUH, TECTOB, IOMAITHIX MUCHMEHHBIX PadOT, KOTOPHIE SBISIFOTCS
00s13aTeNIbHBIM JIJISI BCEX CTYACHTOB. Pe3ynbTaThl TEKYIIETO KOHTPOJS CIyXaT OCHOBAHMEM JUJIS BBICTABJICHHMS
OIICHOK B BEJIOMOCTH KOHTPOJILHBIX HEJENb (aTTecTalvii) Ha (akyibTere.

Kputepun ¢popmupoBanust 6a/JIbHON CTPYKTYPbI OLICHKH

®dopma KOHTPOIA MuH. Ko1-BO Makc. Kon1-BO
0asioB OayuioB
Teky1mas olleHKa CTyJ€HTa B TeUeHUE 1-6 HENETN COCTOUT H3: 14 25

- BBITIOJTHCHHE MTUCHhbMEHHBIX JOMAIITHUX 33/IaHUH 110 TeMaM 3aHSTHH,
WHIWBUTYATBHBIX 33IaHAN U CAMOCTOSTEIHLHON padOTHI (KOHCIIEKTOB)
-136

- OJITOTOBKA U OTBETHI HA MMPAKTHYECKUX 3aHATHIX 1 0@ 5=6 0

- BBITIOJTHEHHE U 0(hOpMIICHHE PEe3yTbTATOB MPAKTHYECKUX PadOT —

1605=606
-1 pyOexxHast KOHTpoJbHas paboTa (KOMIBIOTEPHBINA TECT) 14 25
Tekyimas olleHKa CTyJEHTa B TeueHue 7-13 Henenu cCoCTONT u3: 14 25

- BBITIOJTHCHHE MTUCHbMEHHBIX JOMAIITHUX 33/IaHUH 110 TeMaM 3aHSTHH,
WHIWBUTYATBHBIX 3aIaHAN U CAMOCTOSTEIHLHON padOTHl (KOHCIIEKTOB)
-11606

- IOATOTOBKA W OTBETHI HA IPAKTUICCKUX 3aHATUAX 1 6@ 7=7 0

- BBIMOJIHEHHE ¥ OPOPMIICHHE PE3YIhTATOB MPAKTHUECKUX pabOT —

1 08 7=76

2-g pyOerxkHasi KOHTpOJIbHas paboTa (KOMIBIOTEPHBIN TECT) 14 25

Htoro 56 100

CTyZ[eHT, HpOHyCTI/IBIHI/Iﬁ 3aHATUC, UMCCT MPABO OTUUTATHLC 11O NPOIMYIICHHBIM TEMaM.

JeMOHCTPALIMOHHBIN BAPHAHT TECTA /UIsI BXOJHOT'0 KOHTPOJISI
1o Teme «Kuciiorsl 1 ocHoBaHMsI. KHCIIOTBI, OCHOBAaHUS U COJIM C TOUKU 3PEHUS: @) TEOPHHU AJIEKTPO-TUTHUECKON
mucconuanyu, 0) reopun bpencrena-Jloypu, B) Teopun Jlbtounca, T) Teopun Jlykca-®iyna, 1) TEOpUH COJIBBO-
CHCTEM, €) TCOPUU Y CAHOBHUYA»


http://lms.nosu.ru/

Coenacrno meopuu 3Jlel<mp0ﬂumuqecx0ﬁ éuccouuauuuf Kucjas Cojlb — 9mo J1eKmpoaum, npu 0146‘00141461141414

KOmopo2o 8 pacmeope oopasyomcs

1. TOJIbKO KaTHOHBI METaJIjIa

2. TOJIbKO aHUOHBI KUCJIOTHOT'O OCTaTKa

3. TOJILKO KATHOHBI BOOOpOaa

4. KaTHOHBI BOAOpOaAa U MCTaJlJIa, aAHUOHBI KUCJIOTHOI'O OCTAaTKa

Coenacno nonosceHusm meopuu dIeKMpOIUMU4ecKol ouccoyuayuy Kk kamooy 6yoym nepemeujamscsl

1. TOIBKO KaTHOHBI

2. TOJIBKO aHUOHBI

3. HeﬁTpaJ'IBHBIC ATOMBI U T'pyIIIbl aTOMOB

4. KaTHOHBI M AHNOHBI

Teopust a1eKMpoOIUMULECKOU OUCCOYUAYUU CHOPMYTUPOBAHA
1. C. Apperuycom

2. AM. bytnepoBsiM
3. M.B. JlomoHOCOBBIM

4. 1.1. MenaeneeBbIM

3aganusna 1J1s1 CaMONOATOTOBKH K NPAKTHYECKHUM 3aHATUAM

Howmep Tema 3anaHue
1 OBP. 1. Ilocmpoenue ouazpamm @pocma.
JluarpamMMel 2. HUcnonvzosanue ouacpamm DPpocma 015 OYeHKU AKMUSHOCIU OKUCTUmenel u
®dpocra soccmarnogumenei, YCmouyu80Cmu pa3iudnblx popm dnemenma u CKIOHHOCIU UX K
OUCHPOROPYUOHUPOBAHUIO.
2 OBP. 1. Ilocmpoenue ouacpamm Jlamumepa.
JmarpamMmel 2. HUcnonvzosanue Ouacpamm  Jlamumepa 0as  pacuema  CMAHOAPMHBIX
Jlatumepa NOMEHYUAN08, OYEHKU  AKMUBHOCMU  OKUCAUMenell U  8OCCmanosumennet,
VCMOUMUBOCMU  PA3TUYHbIX — (POpM  dileMeHma U CKIOHHOCMU — UX K
OUCHPOROPYUOHUPOBAHUIO.
3 OBP. 1. Tlocmpoenue ouazpamm Ilypos.
JlnarpaMMbl 2. Hcnonvzosanue ouazpamm Ilypos 015 oyenku yemouuusocmu pasiuyHulx opm
[Typ63 NeMEHMA 8 BOOHBIX PACMBOPAX.

8.2. OueHoyHbIe cpeacTBA ISl MPOBeAeHUs PYOesKHOI aTTecTalluu

le/IMeprle TECTOBBIC 3aJlaHUA

Vkazatb BCHICCTBO, KOTOPOC ABJIACTCA CUIIbHBIM OKHUCIUTCICM
a) HCI
0) H.O
B) Nast4
F) HNO3

Vka3aTtb BEHIECTBO, KOTOPOEC ABJIACTCA TUITMYHBIM BOCCTAHOBUTCIIEM
a) H.S
6) H,O
B) Nast4
r) HNO;




OTMETHTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO
a) Al+NaOH —
6) ALOs;+NaOH —
B) AICl; + NaOH —»
r) Al(OH); + HCl »

K kakoMy THITy OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX peakiinii oTHocuTcs cieayromias peakuus Cl, + HO — HCl +
HC10?

a) BHYTPUMOJCKYJSpHAS

0) MeXMOJEKYJISIpHas

B) oOMeHa

T) JIUCTIPOIOPIIMOHUPOBAHUS

CymmMa ko3¢ ¢unrenToB B ypasHenuu peakiyn KI + KMnO4 + HoSOs — I, + K2SO4 + MnSO4 + H,O paBna
a) 37
0) 41
B) 25
r) 43

CymmMa ko3¢ ¢unmenToB B ypaBHeHHnHn peakiun KoSO; + KMnO4 + KOH — K,SO4 + KoMnOy4 + H,O pasaa
a) 7
6) 9
B) 8
r) 11

CrerneHp oKkuCIIeHUS a30Ta B HoHe NO, paBHa
a) 3
0) -1
B) +4
r) +5
a) +3

Kaxk oxucnurenem, Tak u BocctanosureiieM B OBP moxkeT OBITE
a) KzS0s
6) HBr
B) NaNOz
r) H.O

CorracHO TCOPUH IICKTPOIIUTUIECKON TUCCOITHAITHHA— KUCITAsl COIb — 3TO DJIEKTPOJIUT, TIPH TUCCOITHAITAN
KOTOPOTO B pacTBOpe 00pa3yrorcs

a) TOJIPKO KaTHOHBI METaJlIa

0) TOJBKO aHMOHBI KHCIOTHOTO OCTAaTKa

B) TOJBKO KaTHOHBI BOAOPOIA

T) KaTHOHBI BOAOPOJAa U METalJIa, aHMOHBI KUCIIOTHOTO OCTaTKa

CoracHo TIOJI0KEHUSIM TEOPUH IEKTPOIUTHUECKOM AUCCOIHALINHT K KaToxy OyAyT ImepeMeIaThCs
a) TOIBKO KATHOHBI
0) TOJBKO aHHOHBI



B)
r)

HEHTpaIbHBIE ATOMBI U TPYIIIBI aTOMOB
Y KaTUOHBI, U aHHOHBI

Teopus 37EKTPONIUTHICCKON TUCCOMMALIMN CHOPMYITHPOBaHa

a)
6)
B)
r)

C. Appenunycom
A.M. BytnepoBsiM
M.B. JIoMOHOCOBBIM
J.1. MeHneneeBeIM

Kakoii u3 MponuecCCOB NPEAIICCTBYCT PA3PbIBY CBA3U IIPU ,Z[I/ICCOI_[I/IaLII/II/I?

a)
6)
B)
r)

A

TUpaTanus
COJIbBaTaIUs
HOHHU3ALINS

TIOJISIPUA3AITHS

8.3. OneHo4HbIe cpeacTBA 1JIsl POBeIeHNs KOHTPOJIS CAMOCTOSATEIbLHONH padoThl CTYAeHTOB

Bonipocs! 1J11 CAMOKOHTPOJISI PU COCTABJIEHUHN ONMIOPHOT0 KOHCIIEKTA
1o TeMe «OKUCIUTETbHO-BOCCTAHOBUTEIHHBIE CUCTEMBI

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE CHCTEMBI.
OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIN TTOTCHIIMA KaK KOJMYECTBEHHAS XapaKTEPUCTHUKA PEAOKC-CHUCTEMEI.
VYpasuenne HepHcra.
Penokc-nmoTeHMansI 1 OIieHKa HAMIPaBJICHUS U MOTHOTHI mpoTekanus OB peakmwid.
3aBUCHMOCTH MEXIY BEIMYMHAMHU PEOKC-TTOTSHITHAIOB CHCTEM U H3MEHEeHHEeM 3Hepruu [ nooca.
@opMbI NPeCTaBICHUS CTAHAAPTHBIX JIEKTPOAHBIX MOTEHIUAIOB.

IIpumepHas TeMaTuka pedepaToB, MyJbTUMEAUWHBIX NPE3eHTALMN
Knacrepsi.
1-KOMIIIIeKCHI.
Komrmiekcsl ¢ MaKpOIMKITHYECKIUMHE JITaHTIaMH.
Kiactepubie coeqnHEHNS B MEIUIIMHE.
Hanomarepuaist
Knacrepubie coennnennst Mn, Tc u Re. 'anorernpr Texuaerus u peans. KapOoHWITBEI Mapranna, TeXHeHs
u penus. [IpuHIUIBI MOTYYEHUs, OPUPOIa XUMUUECKOU CBSI3U, IPUMEHEHHUE.
OcHOBHBIE TOJ0KEHUS KOOPIUHAIIMOHHOM Teopun Bepuepa.
KoopnuHannoHHbie COEIMHEHNS B METUIIUHE, TEXHUKE

OueHOYHBIH JUCT 3aIMTHI 10KJIa10B (pedepaToB)

HaumeHoBaHue noka3zaresi BoIsiBiIeHHbIE HETOCTATKH U KoauuecTBo
3aMeYaHus 6as10B
I. KAYECTBO JOKJIAJIA (PEDQEPATA)
1.CooTBeTCTBHUE cofep)aHMs pabOThI 3aTaHUIO 0,5
2.I'paMOTHOCTB W3JI0KEHUS u Ka4eCcTBO 0,5

ohopMIIeHHS paOOTHI

3. CaMOCTOSITeTHHOCTD BBITIOJTHEHHS PaOOTHI, 0,5
riryOuHa MpopabOTKU MaTepraa, UCIOJIb30BaHHE
PEKOMEHIOBAHHOM U CIIPAaBOYHOH JTUTEPATYPHI

4. O00CHOBAHHOCTD U JI0KA3aTEILHOCTh BBEIBOJIOB 0,5

OO6m1as orieHKa 3a BRITIOTHEHHE JoKiana (pedepara) 2

II. KAYECTBO JJOKJIAJIA (PE®EPATA)




1.CooTBeTCTBHE COMEpIKAHUS JTOKIaIa 0,5
COJIEPKAHUIO PAOOTHI

2. Brimenenne oCHOBHOM MBICITH PabOThI 0,5
3. KauecTBO u3noxkeHus Marepuana 0,5
OOm1as oIeHKa 3a JOKJIa[] 1,5
III. OTBETHI HA JOIIOJIHUTEJIbHBIE BOITPOCHI ITO COJAEP KAHNIO PABOTHI
Bormpoc 1 0,5
Bormpoc 2 0,5
Bormpoc 3 0,5
OO1ast OLIeHKa 32 OTBETHI Ha BOIIPOCHI 1,5
HNTOI'OBA OLIEHKA 3A 3AILIUTY 5

KpnTepnn OLCHUBAHUSA CTYJACHTA 32 MOATOTOBKY NPE3CHTALIUH

Kpurepuu/ 4 3 2 1
0aJLIbI (o0pa3uoBbIii 0TBET) (3aKOHYEHHBI, (M3710:KeHHbI, (MMHMMAJTbHBIH
TOJIHBII 0TBeET) PACKPBITHIA 0TBET) OTBeET)
Conepxanne | Yerko chopmynupoBana | ChopmynupoBana nenb Coopmynupoana uens 1 | He chopmynupoBana
HPE3CHTAUN | 11eIp U PACKPBITA TEMA M TEMa HCCJIEI0BAHUS. T€Ma HCCJIEIOBaHHUS. LIeJIb ¥ TEMa
uccnenoBanus. B YacTUuHO U3I0XKEHA ConeprxaHue NOTHOCTBIO UCCIIEI0BaHMUS.
KpaTKo# ¢opMme gaHa nHpOpPMAIUS IO TeMe HE PacKpHITO. IIpobnema He
moJTHast ”HGOPMANKA IO | MCCIEIOBAHUS U JaH Wudopmanus o Teme pelieHa.
TEME UCCIIEJOBAHUS U OTBET Ha MPOOICMHBIH HCCIIEIOBaHMsI HETOYHA.
IaH OTBET Ha BOIpoC. J{aHbl CCHUIKH IIpoGmema 10 KOHIIA HE
TIPOOIIEMHBIH BOTIPOC. Ha UCHOJb3yeMblE pemena. He nanel ccbUikn
JlaHbI cchUTKN Ha peCypCHL. Ha UCIOJIb3yeMbIe
HCTONb3YEMBIE PECYPCHIL. pecypehl.
Jusaiin CoOuroaercst e JUHBIA CoOurogaercst eJUHBIA He cobGnronaercst equHblin He cobGmonaercs
HPE3CHTAUNH | cTHIIB O(OPMIICHUSL. cTHIIb 0hopMIICHHSI. CTHIb 0hOPMIICHUSL. CTHIb 0(hOPMIICHUSL.
IIpesenranus kpacounass | Craiiabl IpocTs! B Craiiasl IpOCTHI B Craiiapl IpOCTHI B
U UHTEpEeCHasl. MOHUMAaHHH. noHuManuu. DPdekTsr u MOHUMaHUU.
Hcnons3ytorest apdextsr | HMcnonb3yroTes (OH He uCHoNB3yeTCsl.
aHnManuy, QoH, HEKOTOpBIC APPEKTH U
¢dororpaduu. B ¢on.
MIpE3EHTALNH
MIPUCYTCTBYIOT
ABTOPCKHE HAXOJKHU.
Ipencrasne | ABTOp XOpOIIO BIageeT ABTOp BnageeT ABTOp He TIOKa3aj IIpencraBnsemas
HuUC MaTepuajIoM 10 TeMe MaTepuajIoM 1o TeMe KOMIICTEHTHOCTH B nHpOpMALIHS
NPE3CHTALNN | pociie fOBAHMUS. HCCIIECOBAHUS, HO HE NpeICTaBICHUN JIOTHYECKH HE
Hcnonp3yeTr HayuHYIO CMOT 3aHHTEPECcOBATh Mpe3eHTalUH. cBszaHa. He
TEPMUHOJIOTHIO. ayTUTOPHIO. Hcnonb3oBaHHbIE (aKThI WCIOJIb30BaHBI
O06nanaer HaBBIKAMH Henocrarouno HE BBI3BIBAIOT JOBEPHUS. npodeccroHabHbBIE
OpaTOPCKOTO UCKYCCTBA. | LUTUpyeTcs nuTepaTtypa. | Hemocratouno TE€PMHUHBI.
[TonHo 1 TOUHO LIUTUPYETCS JINTEPATYPA.
LUTUPYETCS
HCIOJIb30BaHHAs
JUTEpaTypa

8.4. OueHoYHbIE CpeCTBA MPOMEKYTOYHOM aTTeCTAIIUM 10 HTOraM OCBOEHUS JUCHUITHHbI

BomnpocsI k 3auery:

®dusnyeckre CBOKWCTBA OJIATOPOTHBIX Ta30B. XapaKTep MEKMOJICKYIIIPHOTO B3auMOAECHCTBHS. M3MeHeHne
TeMIlepaTyp KUIEHUs U IiaBieHus B psny He-Rn. Xumuueckue coequHEHHUS KPUITOHA U KCEHOHA,

MNPUHOUIIBI WX TIOJIYUCHUS. FI/IZ[pOJ'II/IB (1)T0pI/I,I[OB. Kncnopo;[coz[epxcanme COCAMHCHHA KCCHOHA.

Kiarpatasie coenuHEeHHS 071arOpOIHBIX Ta30B.

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CHCTEMBI. I/I306pa)KCHI/IC OKHCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX CHUCTCEM

METOAOM HOJ'IpraKLIPIﬁ. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIN INOTCHIHAI KaxKk

KOJIMYCCTBCHHAA



XapaKTepUCTHKa PelOKC-CUCTEMBI. YpaBHeHHe HepHcTa. Pemokc-moTeHnmansl U OlleHKa HAlpaBIICHUS U
MTOJTHOTHI TIpoTeKkanust OB peakimid.

Ilonoxxenne p-3neMeHTOB B epuoandeckoi cucreMe. CTpoeHrne aToMoB. I3MeHeHne aTOMHBIX pajinycoB
Y NOHM3ALMOHHBIX MMOTEHIMAJIOB 110 NEPHUOiaM U IpynnaM. BaneHTHOCTb U CTENIEHN OKUCIEHHUS aTOMOB p-
3JIEMEHTOB. M3MeHeHne yCTOMYMBOCTH COEMHEHUM B BBICIIEN CTENEHH OKUCIIEHUS 10 TpyInaM. XapakTep
XUMHAYECKHUX CBsi3ed B coenunHeHMsX. CKIOHHOCTh K OOpa30oBaHUIO KAaTHOHHBIX M AHHOHHBIX (opm,
KOMITIIEKCOOOpa30BaHHUIO.

Oxcuner u ruapoxcunsl muHKa (II) w kammus (II). Oxcumer pryta (I, 1I). IlpuHnumer momydeHus.
CrpykTypHble 0ocobeHHOCTH. KcnoTHO-OCHOBHBIE cBOMCTBa. OTHOLIEHNE K BOJE, KACIOTaM M LIEJIOYaM.
[IpumeHeHne OKCHUI0B.

3aBHCUMOCTH MEXKAY BECIIMYMHAMU PEAOKC-IIOTCHIIMAIOB CUCTEM U U3MCHCHUEM SHECPIUN FI/I66C3. (DOpMBI
MMpEACTABJICHUA CTaHAAPTHLIX 3JICKTPOAHBIX ITOTCHI[UAIOB. JII/IaI‘paMMBI HaTHMepa.

Bonopon. ®usmueckne M XMMHUYECKHME CBOHCTBAa Bomopoaa. Bojopon Kkak BOCCTaHOBHUTENL B
MOJIEKYJISIpHOH (GopMe M B aTOMapHOM COCTOsSHMH. B3amMmoneiicTBue Bomopoia ¢ MeTalUIaMH U
HEMCETaJIJIaMHU. FI/II[pI/II[I)II HWOHHBIC, KOBAJCHTHLIC. IIOJMMEPHBIC W HCECTCXUOMETPHUYCCKUEC. (DOpMBI
HaxO0KAeHUs Bogoposa B mpupozae. CrnocoOsl mosryuenus cBoOoaHoro Bogopoa. [lpumenenue.
®dusnvecKkre CBOWCTBAa IMHKA, KaAMHUA M PTYTH (Temreparypa IUIaBJI€HHS, TBEPAOCThb, IUIOTHOCTh U
MeXaHHUYEeCKasl MPOYHOCTh). XHMHUYECKash aKTUBHOCTh IMpPHU OOBIYHOW W TOBBIIICHHON TemIieparypax.
OTHolleHHe K MeTajulaM, HeMeTalslaM, BOJe, KHCIOTaM H I[ienodaM. Awmanmeramel.  Mepsl
MPEIOCTOPOKHOCTH TIPH PaboTe C PTYTHIO.

Huarpammer ®pocra. Juarpammer E-pH. JInarpammer [Typ0o.

dusnyeckue cCBOMCTBA MMPOCTHIX BEHICCTB T'aJIOICHOB. N3menenune TEMIICPATYPp IJIABJICHUA U KHUIICHUSA B
psany ¢rop—acrar. XuMHYECKHe CBOHCTBA MPOCTHIX BEMIECTB TaJIOTEHOB. VM3MEHEHHE SHEPTHH CBS3U B
MOJIEKYJIaX TAJIOT€HOB TI0 TPYIITIE ¥ PEaKIMOHHAS CTIOCOOHOCTH TaJIOTeHOB.

OTHolIeHNe TaJloreHOB K BOJE, IIeJI0YaM, MeTaljlaM U HeMeTaJllaM.

Comu wmemu (II). Kpuctammoruaparel. KoMmIiuiekcHbie — coequHEHHUs. [ amoreHo-, [HMaHO- U
ammuHOKoMIUTeKchl. Comn 30510Ta (I11) B KaTHOHHOW M aHHOHHOH (opMax.

KucnoTel, o0cHOBaHUS U COITU C TOYKH 3PEHUS:

a) TEOPUH IEKTPOIUTHUECKON TUCCOLHAINH,

0) Teopuu bpencrena-Jloypu.

lanorenoBog0pOABI. Y CTOMUMBOCTh MOJEKYI. XapakTep XUMHUECKOW CBs3U. Accormarus moiexyn HF.
®DTOPOBOAOPO KaK CHIIbHBIM WOHM3MPYIOIIUH pacTBopuTelib. dusnueckue croivictBa HHal: u3menenue
Temrneparyp IutaBleHus u kunenns B psgy HF-HHal. Xumudeckne cBoiicTBa TaloreHOBOAOPOIOB:
peakiroHHasi CIocOOHOCTh, KUCIOTHBIE CBOMCTBa. BoccraHoBuTenbHas akTHBHOCTH B psiny: HF-HL
OO0111ie MPUHIMITEI TOTYYEHUS FaIOTeHOBOJOPOAOB

Comn  memm, cepebpa wm  3oiora (I).  OKHCIUTENFHO-BOCCTAHOBHUTENHHBIE  CBOWCTBA.
JucnponopuronnpoBanue coiieii Meau u 30i10Ta. ['amoreHokoMIuiekcsl. DoTorpaduieckre mporeccs Ha
OCHOBE TaJIOTEHUI0B cepedpa. AMMHHO- M IUAHOKOMILIEKCHI.

Kucnoter, ocHOBaHUS U CONTM ¢ TOUKH 3peHUs: a) Teopun JIpronca, 6) Teopun Jlykca-Oiyna,

Conu KUCIOPOACOAEPKALTIX KHUCIOT TajoreHoB. CTPyKTypa W CpaBHHTENbHAs YCTOWYHBOCTH CONIEH U
kucnot. [[puMeHeHne THIIOXIIOPUTOB, XJIOPUTOB, XJIOPATOB H MEPXIOPATOB.

I'mapoxcunst mMeau (1) u 3omora (III). CrmocoObl momyueHus u OcoOeHHOCTH cTpoeHus. KucimorHo-
OCHOBHBIE CBOIcTBa. OTHOIIEHUE K BOJIE, KUCIIOTaM U mienodaM. OKCo- ¥ THAPOKCOKYIIPATHI U aypaTshl.
KucoTel, 0OCHOBaHMSI M COJTH C TOYKH 3PCHHS: a) TEOPHH COIBBO-CHCTEM, 0) Teopuu Y caHOBHYA.
ANOTpONHBIE MOTU(PHUKAIIMY KUCIOPOAA U cepbl. XUMHUECKas CBA3b B MoJekyie O, ¢ MO3UIHi Teopuit
BC u MO. Crpoenne wmonekynbsl Os. V3MmMeHeHHME HEMeTaUIMUeCKHX CBOWCTB B psamy O,—Po.
OKHCIANTETFHO-BOCCTAHOBUTEIBHBIE CBOMCTBAa p-3JeMEeHTOB VI Tpymmbl, OTHONIEHHE K MeTauiaM |
HEMETAJIaM, BOJIE, KUCJIOTaM U IIEI0YaM.



du3nvecKkre CBOWCTBA MeIH, cepebpa W 30i0Ta (TeMIeparypa IJIaBIE€HHUS, TBEPAOCTb, IJIOTHOCTh U
MeXaHW4ecKas MPOYHOCTh). XWMHYECKas aKTUBHOCTb MpH OOBIYHOM W TOBBIIIEHHOWTEMIIEpaTypax.
OTHolleHne K MeTajylaM, HeMeTalllaM, BOJe, KHCJIOTaM W ImenodaMm. PacTBopeHue 30710Ta B LAPCKOU
Boake. Koppo3noHHast ycTOHYUBOCTD.

Msrkue u )KeCcTKHe KHCIOTHI 1 OCHOBAHMSL.

T'mapuner p-anementoB VI rpynmsl. CTpoeHne MoIeKyil. M3MeHeHne TeMIiepaTyp KUISHUS U TUIaBIICHUS B
psany HoO-H,Te. Tepmudeckas yCTOHYINBOCTh, KUCIIOTHBIC B BOCCTAHOBHUTEIBHBIC CBOMCTBA. TOKCHYHOCTH
XaJIbKOTCHHJIOB BoAopoaa. OOIue METOIBI MOTy4YCHUSI.

Kommrekcupie coemuuenus Fe(0, II, IIT), Co(0, II, III) u Ni(0, II): akBa-, aMMHHO-, THAPOKCO-, ITHAHO-,
OKCaJIATOKOMIUIEKCHI, KapOoHWIbl. DepporeH. MHOrosaepHble KOMIDIEKCH. [IpHHIWIB TOMydeHHus Hu
CTPOCHHUE YKA3aHHBIX KOMIUIEKCOB.

OCHOBHBIC TIOJIOKEHUSI KOOPAMHAIMOHHON Teopun Bepuepa. IloHSTHS HEHTpadpHOTO aroma, JUTAHIA,
BHYTpeHHeH U BHelIHel chepbl. 3oMeprs KOMITIEKCHBIX COSTUHEHUH.

ITepoxcun Bomopoma. CtpoeHue Modekynbl. Tepmuueckas yCTOWYMBOCTD W OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIEC CBOMCTBA. [IpombliieHHbIE U TabopaTopHbIe METOABI IONy4YeHus. [I[puMeneHue.
Oxcunsr u runpokcugsl xenesa (I, III), xo6amsra (II, III) n mukens (II). Oxcug FesOs. IlpuaIume:
nonmydeHus. CTpyKTypHBIE OCOOEHHOCTH. VI3MeHeHHe KHCIOTHO-OCHOBHBIX M  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX CBOMCTB OKCHIOB U THIPOKCHUAOB B 3aBUCUMOCTH OT CTCINEHU OKHUCICHUS U
MOPSIKOBOIO HOMepa 3yeMeHTa. OTHOIEHHE K HAarpeBaHUIO, BOJE, KUCIOTaM U menodam. [lomydenue u
cBotictBa heppuros (I1I) u kobansTaToB(III).

3aBUCHMOCTh YCTOMYUBOCTH KOMIDIEKCHOTO COSIMHEHUS OT MPUPOIBI IIEHTPATHHOTO aToMa (3JIEKTPOHHOE
CTpoeHUe, panauyc, 3apsan). Psg Upeunra-Yunbsimca. Ctabunu3zanus HEyCTOHYMBOW CTEHICHH OKUCICHUS
HEHTPATBHOTO aTOMa KOMIUIEKCOOOpa30BaHHUEM.

CepHas, celeHOBas U TeJUTypoBasi KUCIOTHL. CTpOEHHE MOJIEKYJ U aHUOHOB KHUCIOT. MeTOIbI MONTy4YeHHUS.
M3meHeHne KUCIOTHBIX U OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTB B psiny HoSO4+—~H>SeOs—HgTeOs.
Ilomygyenne w CBOWCTBa KHCIBIX M CPEOHUX COJIeM JaHHBIX KHUCIOT. OcoOble  cBOHCTBa
KOHLICHTPUPOBAHHBIX KUCIOT. [loaucepHbIe KUCIOTHI U UX COJIU.

dusnveckre CBOWCTBA JKeie3a, KOOATbTa W HHKENs (TeMIepaTypa IUIaBICHUS, TBEPIOCTh, IUIOTHOCTD,
MeXaHH4YeCcKasi MPOYHOCTh, (eppOMarHeTu3M). XUMHIECKass aKTHBHOCTb MPH OOBIYHON ¥ IMOBBIIICHHON
temneparypax. OTHOIIEHHE K MeTaiaM, HeMeTalulaM, Boje, KuciaoTaM u menodam. Kopposus xenesa.
[Mupodopuoe cocTosHue xKene3a, KOOANbTa U HUKEIS.

3aBUCUMOCTh YCTOHYMBOCTH KOMIIIEKCHOTO COCIWHEHUS OT MPUPOILI JTUTAHIOB (3JIEKTPOHHOE CTPOCHHUE,
pamuyc, 3apsan). Psm akTMBHOCTH JUTaHAOB. MATKHE W JKECTKHE JHMTaHIbl. [|€eHTaHTHOCTH JUTaH/IOB.
Hedenoakycruuecknii ahdexr.

TepmomuHaMuueckass XapaKTepUCTHKA PEaklnd CHHTe3a amMMuaka. JKuaKkuii aMMHaKk KaKk pacTBOPHUTETb.
PactBopenne ammmaka B Boae. ConM aMMOHHSA, OCOOCHHOCTH UX TEPMHUYECKOW IUCCOIMAIIUH.
AMMUHOKOMILIEKCHL. Peakiinu 3amenieHus BOJ0poJa B aMMHAaKe.

Haxoxnenne d-smementoB VIII rpynmsl B 3eMHOH Kope. BakHeiilnme mnpupogHble COCAMHEHHS.
TIpyHIIUTIEI TPOMBITTUICHHOTO TIOMyYeHUs MeTaUTOB. [I[prMeHeHne MeTalJIoB B CBOOOTHOM COCTOSIHHM U B
BHJIE CIUIaBOB. J(narpamma maBkoctu cuctemsl Fe—Fe;C. UyryH, crans.

Kunacrepsl. n-Kommiekcebl. KOMILIEKCHI ¢ MAaKPOLMKINYECKUMU JIUTAHAAMM.

I'unpasun, ruapOKCUIaAMHUH U a3ua0BoAOopoa. CTpOoeHHE MOJEKYJI, METOMAbI MONyYeHUs W IMpUMEHEHHE.
KucnoTHo-oCHOBHBIE M OKHCIIMTENIbHO-BOCCTAHOBUTENbHBIE  cBoWcTBAa.  Comm  THApA30HHA,
TUAPOKCUIAMMOHUS U a30TUCTOBOAOPOIHOM KUCHIOTHI. VX mpuMeHeHue.

Kiacrepusie coequaenns Mn, Tc u Re. 'anorennap! Texaenws u peHns. KapOoOHUITBI MapraHIia, TEXHEIUS
1 perus. [I[pUHITATIBI TOTYYEHUS, TPUPOIa XUMUIECKOU CBSI3U, IPUMCHEHHE.

[Ipupona XMMHYECKOH CBS3M B KOMIDICKCHBIX COEAMHEHUSIX C TO3UIMK TeOopuH BasieHTHHIX cBsizeil (BC).
BrIcOKO- ¥ HU3KO-CIIMHOBBIE KOMIUIEKCHI. BHYTpH- 1 BHEIITHE-OpOUTAILHBIE KOMILIEKCHI.



Okcumer  azota (LILIILIV,V). Crpoenue wonekyn. IlpuHiuner moirydenus. TepMomunHaMHYecKast
XapaKTepUCTUKa peakuuu cuHTe3a okcuaa asora (II) u3 mpocteix BemiectB. KuCIOTHO-OCHOBHBIE U
OKHCJINTEIEHO-BOCCTAHOBUTENIBHBIE CBOWCTBA OKCHAOB a30Ta. TOKCHMYHOCTb. BimsHHE Ha OKPYXKArOIIyIO
cpeny.

Comu wmapranna B annoHHou ¢opme. Comm mapranna (IV, VI): nmpuHOHUNBI TONYYICHHS, THAPOIH3,
OKHCITUTEIIFHO-BOCCTAHOBHTENbHEIC cBoMcTBA. Conmu Mapranima, Texuemus u perust (VII). IlpuHiums
MOJy4YeHUs] M TPUMEHEHHE IEPMAHraHATOB, MEPTEXHATOB M IeppeHaToB. OKUCIMTENbHBIE CBOWCTBA
MIEPMaHraHaT-MOHa B BOJHBIX PACTBOPAaX PA3IMYHON KUCIOTHOCTH.

OnucaHne OKTad3[pUYECKuX, TETPAdAPHUUECKUX M KBAAPATHBIX KOMIUIEKCOB d-3JIEMEHTOB C IOMOLIBIO
teopun kpuctammueckoro mosiss (TKII). Dueprust pacimieruieHust opOuTaneidd W SHEPrsl CIIapUBaHUS
3JEKTPOHOB. MarHUTHBIE U CIEKTPAJIbHBIE CBOMCTBA KOMIUIEKCHBIX COeAMHEHUH. Teopus noJs JIMrasjios.
A3zotuctas W a3zoTHag KHUCIOTBL. CTpoeHHe MOJeKyJd KHCIOT W aHHOHOB KHCIOT. KucnoTHeie u
OKHCJINTENBbHBIE CBOMCTBA KMCIIOT U UX cOJed. TOKCHYHOCTh HUTPUTOB M HUTPATOB.

Conu d-snementoB VI rpynmel B annoHHO#H ¢gopme. Conm xpoma (I11), xpoma, MonubaeHa u Bonbhpama
(VD). BuusHume KHCIOTHOCTH pacTBOpa Ha paBHOBECHE XpomaT — auxpomart. llommxpomaTsl.
OxucautensHbIe CBOWCTBA XpoMaToB. [[puHIIMT TeHCTBUS XPOMOBOW CMECH.

[Ipumenenue Teopuu MOJEKYJISApHbIX opOutanei (MO) ans onmucaHHs NPUPOXBI CBSI3M B KOMILIEKCHBIX
COCTMHEHMSIX.

B3auMmoneicTBUE a30THOM KHCIOTBHI ¢ MeTaylaMu U Hemetayiamu. Ilapckas Boxka. Ilomydenune u
NpUMEHEHUE a30THOM KUCIOTHI. A30THBIE YA00peHus. TepMuieckas TUCCOIHAaIUsl HUTPATOB.

Oxcunpl u ruapokcuapl xpoma (II, I, VI), mommubnena n Bonmbdpama (VI). Ilpunuunsl nomydeHus.
CrpykTypHBIE OCOOEHHOCTH. l3MeHEeHHe KHCIOTHO-OCHOBHBIX W OKHCIHMTEIbHO-BOCCTAHOBHTEIBHBIX
CBOMCTB OKCHIOB W THIPOKCHIOB B 3aBUCHUMOCTH OT CTENEHH OKHCIEHHS M IOPAIKOBOTO HOMeEpa
aneMeHTa. OTHOIIEHNE K HarpEBaHUIO, BOJE, KHUCIOTaM H IIeI0YaM.

Oddekr Ana-Temnepa.

Kucnoponoconepskarue kuciaotsl dhochopa, ux crpoenue. PochopHoBaTUCTASI KUCIOTA M THITOPOoCchHATHI.
®dochopucras kuciaora u hochurel. Mera- u oprodochopHas KuCIOTH U uX conu. [lomupochopHbie
KucnoTel U nonugpocdatsl. OCHOBHOCTb, KHCIOTHBIE M OKUCIUTEIbHO-BOCCTAaHOBUTEIBHBIE CBOWMCTBA
tdochopoconepxkamux kucnor. [lomydenne u npumeneHue opTtodochopHOi KuciaoTel. DocopHble
yaoOpeHus.

Haxoxnenne xpoma, MonmubneHa U Boib(dpama B 3eMHOW Kope. BakHeiimme mpupojHbIe COeTUHEHHS.
[IpuHIMIIBI TPOMBIIUIEHHOTO MTOJMYYEeHUS METa/uIoB. IIpuMeHeHre MeTaJliIoB B CBOOOAHOM COCTOSIHMM U B
BUJIE CIIJIaBOB.

YCTOHYMBOCTh KOMILUIEKCHBIX COCAUHEHHM B BOAHOM pacTBope. KoHCTaHTa yCTOWYMBOCTH M KOHCTaHTa
HecToHKoCcTH. TepMoanHaMudeckast 1 KHHETHYeCKasi yCTOMYMBOCTh KOMIUIEKCOB. JIaOniibHBIE 1 MTHEPTHBIE
KOMIUIEKCHI.

Oxcup yrinepona (II). Xumreaeckas cBs3p B Mosiekyne ¢ mosuiuii Teopuidi BC u MO. [IpombinuieHHsie 1
na0opaTopHble METOIbl IOJIydyeHHA. BoccTaHoButTenbHble cBOiicTBa. Peakuuu mnpucoeauHEHHS.
Kap6ouuner metamioB. @ocren. TokcuunocTh okcuna yrieposa (I11) u ero coequHeHui.

Oxcunpl u ruapokeuas Banaaus (1L 1L IV, V), anobus u Tanrtana (V). 3MeHeHHe KHCIOTHO-OCHOBHBIX U
OKHCJINTEIBHO-BOCCTAHOBUTENBHBIX CBOMCTB OKCHAOB W THIPOKCHUIOB B 3aBUCHMOCTH OT CTENECHH
OKHCJICHUS U IOPAJKOBOIO HOMEpa JJIEMEHTA.

Ilonsatue «knactep» B xumuu. IlpaBuno CumxkBuka. 3aBUCUMOCTh YCTOMYMBOCTH KJIACTEPOB OT YHUCIHA
KJIACTEPHBIX CKEJIETHBIX 3JEKTPOHOB. [IprMepsl MONMMETAIIIMYECKUX, TaJOTCeHUIHBIX, CYJIb(UIHBIX
KIIaCTEpOB.

Oxkcup yraepona (IV). Crpoenue monekynbl. OTHoOmeHHWE K Bojae W imenovam. [lomydenue. Bnusuue
YTJIEKUCIIOT0 Ta3a Ha OKpy»Karollyro cpexry. [lpuMeHeHne okcuaoB yrieposa.



dusnueckre CBOMCTBAa BaHaIMsI, HUOOUS M TaHTaja (TeMIepaTypa IUIaBJICHUS, TBEPAOCTb, IJIOTHOCTh U
MEXaHH4ecKasl IPOYHOCTh). XMMHYECKas AaKTUBHOCTb IpM OOBIYHON M IOBBIIICHHOM TeMmeparype.
OTHoleHHEe K MeTaiiaM, HeMeTaJulaM, BoJie, KHCIoTaM U 1iesouaM. Koppo3noHHas yCTOHYHUBOCTb.
Uzononucoeaunenust. OCOOEHHOCTH COCTaBa U CTPOCHUSL. TeTpadgpuuecKue 1 OKTadJpUUeCKUE JIEMEHTHI
CTPOEHUS U30TIONHUCOCAMHEHH. 30n0nrcoesuHeHus XpoMa, MOJIMOIeHa U BoJIb(pama.

VYronpHas kucinora u ee coiau. CTpoeHue MOJEKyJbl U KapOoHaT-MoHa. CBOMHCTBa yrojbHON KHCIIOTHL
KapOonaTsl, Tuapo- u ruApokcokapOoHaTsl. OCOOCHHOCTH MX TMONYICHHS M TEPMUYECKAsl YCTOMUNBOCTb.
IIpumeHneHne coseil yronbHOW KMCIOTHI.

lanorenunet Ti, Zr, Hf (IV) u Ti (II, 1lI). Meroasl monyueHus, OCOOCHHOCTH CTPOCHUS W CBOICTB.
IIpumenenune ramorean10B. OKCOTamoreHUIbI. [ aToreHOKOMITIIICKCHI.

I'erepononucoenunenus. I'erepoaromsl. TeTpasapudueckue rereponoiaumeramnatsl 1 : 12. Crpykrypa
Kerruna. CtpykTypsl, npou3BoaHsie oT cTpykTypbl Kerruna. Ctpykrypsl Joycona (2 : 18) u Anmepcona
(1:6).

OCOOECHHOCTH CTPOCHUS JUOKCUAA KpeMHHA. AMopdHas U KpUcTanuecKkast (JOpMbl, KBapll U KBapLEBOE
crexio. Metoasl momyueHus. CpoiictBa SiO,. OTHomieHHE K BOAE, KUCIOTaM W IIeio4aM. MeTossl
IIepeBo/ia B pacCTBOPUMOE cocTosiHUE. MeTa-, OpTO- U IOJIUKPEMHUEBBIE KUCIOTHI U UX cojii. OCOOEHHOCTH
CTPOEHMSI KPEMHHUEBBIX KHCIOT U CHIIUKATOB.

CoeMHEHUST ILENOYHBIX METAUIOB ¢ KuciopogoM. OcoOE€HHOCTH XHMMHYECKOW CBS3M B OKCHIAX,
NepoKcuaax, HaaAnepokcuaax u o3oHugax. CpaBHUTENbHAs] YCTOWYMBOCTh. OTHOIIEHNE K BOAE M OKCUIY
yraepona (IV). OkucnnuTebHO-BOCCTAaHOBUTENBHEIE CBOMCTBA. [lomydeHue u mpuMeHeHue.
MonubeHoBbIE U BOIb(ppaMoBble CUHH. MOJI1OIeHOBBIE U BOIB(PAMOBEIE OPOH3BI.

nanoBogopoa u poagaHoBonopon. LlmaHoBoOpoiHAs U POAAHOBOIOPOAHAS KUCIOTHI. L{naHua-uoHsl n
POaHUA-NOHBI KaK JINTaH (bl B KOMIUIEKCHBIX COEJUHEHNAX. TOKCUYHOCTD IUAaHU0B U POJAHHUIOB.
Crpoenne aromoB d-31eMEHTOB. M3MeHEHHE aTOMHBIX PaJMyCOB M WOHHU3AIMOHHBIX IMOTEHIMAIOB IO
rpynmaM ¥ TepuoaaM. BaneHTHOCTh W CTENEeHW OKWCICHHA aToMoB. l3MeHeHne 1o rpymmaM
YCTOMYHMBOCTH COEIMHEHUI B BBICHIEN CTENEHN OKHCIEHHS aTOMOB. 3aBUCUMOCTh YCTOMUNBOCTH CTENEHEN
OKHCJIEHHUS OT HOMepa Meproa.

I'mppuner. ConeobOpasHble THAPUABL. [ MAPHABI TNEPEXOAHBIX MeETAUIOB (MeTayunndeckue). Hukens-
METAITHAPUIHBIE AKKYMYJATOpBl. ['paHnmusble runpunael. KosamenTtHele ruzapuzael. KowmekcHsle
TUAPUIBI P-3JIEMEHTOB.

[Ipocteie BemecTBa, oOpa3oBaHHbIe p-3aeMeHTaMu [IIA rpymiel, 0COOEHHOCTH UX CTPOeHHUS, (PU3NIeCKue
U XUMHYecKHe cBoiicTBa. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA MPOCTHIX BELIECTB, OTHOLIEHHE K
HEMeTaJUlaM, MeTajulaM, BOJle, KHcioTaMm, mienodaM. DOopMbl HaxXOXKIEHHUS 3JEMEHTOB B TPHUPOJIE.
[IpUHINITEI TOJTyYEHHUS ¥ IPUMEHEHHUS TPOCTHIX BEIIECTB.

Conu s-anemenTtoB Il rpynmel. Bo3amoxxHOCTE 00pa3oBaHus ABOWHBIX cojiell n kpucTamutoruaparos. Conu
Oepwiuiis B KaTHOHHOM M aHUOHHOM ¢opmax. Xmopuabl. Oxcoxnopunsl. KapOonartel. Cynbdatsl.
Kectkocth Bombl W MeTOnbl ee ycTpaHeHHs. Enumuunmsl sxectkoctd. OcoOEHHOCTH conel OepHILIvs.
IIpumenenue conelt s-3nemenToB Il rpymnmel.

BanentHocth yrnepoga. ®azoBas amarpamMma yriepoaa. AJUIOTPOIHBIE MOAMGMUKAIMH  YIIIepoia.
Oymiepensl. HanotpyOku. MIHTepkanupoBaHHbie coequHenus rpadura. Oymiepuabl.

lumpuner p-smemento IIIA rpynmel. Ctpoerme Monekyn OopoBomopomoB. IlomumepHoe cTpoeHme
ruapunoB Al, Ga, In, Tl. [IpuHIATIEI TOTyYeHHUST 1 XUMHUYECKHE CBOWCTBA (OTHOIICHUE K BOAE, IIEIOYaM,
TOpEHUE).

IIpuposa XMMHYECKOW CBS3M M KPUCTANIMYECKAs CTPYKTypa THAPOKCUIOB S-31eMeHTOB Il rpymmsl.
CpaBHEHHE TEPMHUYECKOW YCTOMYMBOCTH, PACTBOPHUMOCTH B BOJE W CHIIBI OCHOBaHUS B psay Be(OH).—
Ba(OH),. AmdotepHOCTh THAPOKCHAA Oepriutns. [IpHHIMIBI TPOMBIIIZIEHHOTO MOTYYEeHUS THAPOKCUAOB
U UX NIPUMEHEHHE.

IIceBnoranoreHsl u ceBIOralOreHUIBI.



TI'mapokcunbl p-smemenToB I rpymmel. M3MeHeHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OT O0Opa K TaJlIHIO.
Oco0eHHOCTH MOTY4YCHHUs, CTPOCHUS U CBOMCTB ruapokcuaoB Al, Ga, In, T1 (III). Tuapokcun Tammus (I).
Amnanorus B cBoiictBax TIOH u: a) mienmouedi, 0) ruapokcuna cepedpa. OTIUUUsS B COCTaBE U CTPOCHHUH
AIIOMUHATOB, TONTyYeHHbIX mpu ciutaBiennd Al(OH); ¢ menouamu u Ipu B3auMOZICHCTBUH C pacTBOpPaMHU
niesnoyei.

Comu s-anemenToB | Tpynmbl. Bo3moxHOCTE 00pa3oBaHMs OBOWHBIX CONEH M KPHUCTALIOTWAPATOB.
Texroruapatel. Xnopuasl HaTpus u Kanus. KapOonatsl. Coja KaabUMHUPOBAaHHAS, KPHCTAILIMYECKAs U
nutheBas. Iloram. I'mayOepoBa cojib. OcobOeHHOCTH cojicii nuths. [IpuMeHeHHe coyiel IIEIOYHBIX
METAJIJIOB.

BanentHsle Bo3MOkHOCTH a3oTa M Qocdopa. CoennHEHUS P-dIEMEHTOB V TpPYMIBI C BOAOPOIOM.
Bzanmonericteue ammuaka ¢ Bogoi. Comnn aMmMoHusA. «MeTamndecKkuiiy amMounii. HeoObIaHbIE cBOMCTBA
JKUJKOTO aMMHaKa.

@®opMBl HaXOXKACHUS METAINIOB B npupone. PynHele MectopoxaeHus. Peakue um paccesHHbIE 2JIEMEHTHI.
OO0u1rie MeToIbl MOTyYeHHsI METAJUIOB: MUPO-, TUIPO- U AIIEKTPOMETAILTYprisl. TepMuieckoe paszioKeHue
KapOOHMIIOB ¥ HOAUIOB. [[pUHIINTIBI TOSTyYEHHS] METAJJIOB BHICOKOW YHCTOTHI.

IIpupona XMMHYECKOH CBA3M M KPUCTAIUIMUYECKAss CTPYKTypa THUAPOKCHAOB IIEJOYHBIX METAJIOB.
CpaBHEHHE TEPMUYECKOH YCTOHUUBOCTH, PACTBOPUMOCTHU B BOZE M CHiIbl ocHOBaHuUs B pany LIOH-CsOH.
[IpyHIMITEI TPOMBIIIJIEHHOTO TOJMYYeHHsS THUAPOKCHIOB HATPUS M Kaluid U WX TNpPUMEHEeHHe. Mepsl
NPEAOCTOPOKHOCTH MIPH PabOTE CO MIETOYAMH.

Bopoponusie coennnenus p-anementoB 1l rpynmnsl. Jlnbopan. Beicimne 6opansl. KapOopansl.
Haxoxnenue B npupoe U MPOMBIIIJIEHHOE TIOJyYeHHE IEN0YHbIX MeTamioB. du3nyeckue 1 XUMHUYECKUE
CBOICTBa HIENOYHBIX MeTaToB. OTHOIIIEHHE K HEMETalllIaM, BOJIE, KUCIIOTaM.

M3meHeHne XMMHUYECKOW aKTHMBHOCTU B psiny Sc—Y—La. OTHolleHHe K HeMeTalulaM, BOJE, KUCIOTaM U
menovaM. [lonoxxenune Sc, Y u La B psay Hanpsokenuil metanioB. CpaBHeHnune cBoiCTB d-anemenTtoB 11
TPYMIIBI CO CBOWCTBaMU s-dieMeHToB Il rpymier u d-anemenTos (Ti).

B3aunMonelicTBre a30THOM KHUCIIOTHI ¢ BOOOU M METaJJIaMH.

B cootBerctBuu ¢ [lomoxxennem COI'Y o OamibHO-pEHTHHTOBOW CHCTEME OIEHKH 3HAHWH, CTYAEHTHI,

MOJYYMBIIME B XOJIe TEKYIIETro W PyOekHOro KoHTpoisi 56-100 GannoB, aBTOMaTHYECKH IMOJNY4YaroT 3adeT. 3a
YCTHBIN OTBET Ha 3a4eTe CTyAeHT momydaeT 0-50 6amnos.

[IIxana nTOroBO# aKaJeMUYECKON yCIIEBAEMOCTH CTYAEHTOB MO JUCIUTIIUHE:

Cucrema onenoxk COI'Y
®opma Cymma Haspamnme
KOHTPOJIsI 0aJ17I0B
. 56-100 3a4TEHO
3auér
0-55 HE 3a4TE€HO

Kpumepuu oyenxu snanuti cmyoenmos Ha 3aueme

Orenka TpeboBanus

«3a4yTeHo» CTyaeHT 1eMOHCTPUPYET:

3HaHUSA OCHOBHBIX TEOPETHUYECKHUX IMOJIOKEHWH, JIeKalluX B OCHOBE
XUMUYECKUX METOJIOB ONPEAENICHUS BEIIECTB; NPUPOY U CYIIHOCTH SIBICHHMA
U TPOLECCOB B PA3IUYHBIX XUMUYECKHUX CHCTEMax, JIeKAIlUX B OCHOBE
XUMHYECKAX METOJOB aHaimu3a, (pyHIaMeHTaTbHbIE XUMHYECKHE TOHSATHS U
METOJOJOTMYECKUE  aCHEeKThl  HEOPraHMYEeCKOM  XMMHM;  BaKHEHIIue
JOCTIDKEHHS U IPOOJIEMBI COBPEMEHHOM HEOPraHUIECKOW XHMUH;

VMeHus BBITIONHATh aHAN3 XWMHUYECKMMH METOJaMH aHalH3a; BBIMONHATH

aHaJIN3 HCKOTOPBIX O0OBEKTOB Ha OCHOBE CAMOCTOSITEILHOIO BLI60pa CXCMBbI




aHaM3a U METOJUKU €ro MpOoBeIeHUs, oQOpMIIATh PEe3yJbTaThl aHalU3a C
Y4E€TOM METPOJIOTHYECKIX XapaKTePUCTHK MCIOIH30BATh MOMYUSHHBIE 3HAHUS
JUTSL pEeIIeHUs TPOPECCHOHALHBIX 33/1a4;

HaeblKU BIAJETh TEOpHEH W HaBBIKAMHU IPAKTHYECKOH padoThl B 00iacTu
HEOPraHWYECKOW  XHMHHM,  METOJOJIOTHMEH  Hay4HbIX  HCCIIEIOBaHUIA,
KPUTUYECKON OLIEHKOW TMOJNYYCHHBIX PE3YIbTATOB, TBOPUYECKUM aHAIU30M
BO3HHKAOINX HOBBIX MTPOOJIEM B 00JIACTH HEOPTaHUIECKOW XUMUH

«He 3autreHo» CryaeHT He 3HaeT 3HAaUUTEIbHON YacTh MpOrpaMMHOr0o MaTepuana, JOMyCKaeT
CYIICCTBCHHBIE OIIMOKA B OINUCAaHWM KOMIUICKCHBIX COCIMHCHUH, B
XapaKTepUCTUKAaX  METONOB  TOJYYEHHS W CBOWCTB  BaKHEWIINX
HEOPraHWYECKUX COCAMHCHUHN, ¢ OOJNBIIMME 3aTPYAHCHUSMHU BBITOJHSCT
MpaKTHYeCKrue pabOThl, 3aTPYIHSAETCS B HAMMCAHWM yPAaBHEHUH XUMHYECKUX
peakiuii B MOJEKYJISPHO-UOHHOM BHJIE, HE BIAJCET METOAMKOM pElICHUS

TUIIOBBIX PACYCTHLBIX 3a1a4.

9. VYuyeOHO-MeToaUYeCKOEe U HH(POPMALTMOHHOE o0ecnieyeHue TUCHUILTHHBI (MO1YJIs1)

a) OCHOBHAs TUmepamypa.

1. AxmeroB H.C. JlabopaTopHble M CEMHHApCKHE 3aHATHSA MO OOIIEd M HEOpraHMYecKOW XMMHUH: yueOHOoe
nocobue/ H.C. Axmeros, M.K. Asuzosa, JI.U. baneiruna. - 5-¢ u3.,uci. - M.: Beicias mxoia, 2003. - 367c.
- ISBN 5-06-004353-3.

2. AxwmeroB H.C. Obmas u neoprannueckas xumus: yueonuk / H.C. AxmeroB. — M.: Bricmas mkona, 2002. -
743c.: un. - ISBN 5-06-003363-5.

3. HenucoB B. B. O0mas u Heopranmueckas xummus: ydyeOHoe mocoOue / mox pea. B. B. Jlenucosa, B. M.
TananoBa. - PoctoB w/Jl: ®enuke, 2013. - 573 c¢. (Boicuiee obpaszoBanue) - ISBN 978-5-222-20674-4.
- Texkcer: JNEKTPOHHBIH// 9BbC "KoncynbTant cTyaeHra": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785222206744.html. - Pexkxum focTyma: mo moammckKe.

4. Jlob6anora B. I' Heopranuueckas xumus: COOpHHUK 3a1a4 Jjis1 camocTositeasHor padotel / B. I'. Jlo6aHoBa, O.
M. banamoga, C. 0. borociosckuit u np. ; I[lox pen. B. U. Hensana. - Mocksa: MUCuC, 2010. - 140 c. -
ISBN 978-5-87623-357-8. - Texkct: anekrponnsiii // DBC "Koncynbprant crymenta": [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785876233578.html - Pexkum fgocTymna: mo moamnmckKe.

0) OononHumenvbHas Aumepamypa:
5. Kabanos C.B. 3aganus mo HeOpraHn4ecKOM XUMHUH IJIsl PEHTHHIOBOTO KOHTPOJISI 3HAHUM: ydeOHoe mocobue/
C.B. Kabanos, b.C. Menoes. - Bnagukaska3s: COI'Y, 2000. - 322¢. - ISBN 5-8336-0199-1.
6. Kabanor C.B. KomiuiekcHbIE COCTMHEHHS B KypCce XHUMHH CpeIHEH IIKOJNBI : y4e0.-MeToA.Imocobue st
yuautens / C.B. Kabanos. - Bnagukaskas: COI'Y, 2004. — 47 c.

8) npocpammnoe obecnevenue u Hnmepnem-pecypcoi:
CocTaB JIMIICH3MOHHOTO ¥ CBOOOJHO PACIPOCTPAHIEMOrQ IMPOTPAMMHOTO OOECIICYCHHS, B TOM YHCIIES

OTCYCCTBCHHOTI'O TPOMU3BOACTBA:

Ne HaumeHnoBaHue Ne norosopa (s1uneH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 042016 .
) Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .
3 AHTHBHPYCHOE TTPOTPaAaMMHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 1o
obecnieuenue KasperksyTotalSecurity 14.03.2019 r, npomyiena go 2021 r.



https://www.studentlibrary.ru/book/ISBN9785222206744.html
https://www.studentlibrary.ru/book/ISBN9785876233578.html

[Iporpamma nns 9BM «bank Bonpocos
JUUIS. KOHTPOJISI 3HAHUI

Pazpabotka COI'Y CBuaeTENbCTBO O
TOCYIAapCTBEHHOM PETHCTPAITUH TPOTpaMMEI 11t DBM
Ne2015611829 ot 06.02.2015 r. (beccpouno)

CiscoWebex- CrucreMa MpOBeICHIS

BeOHHAPOB. 10.08.2021 r.

00O Aticrexmoroop Ne J183-2020 ot 10.08.2020-

CucreMa IMOMCKa TEKCTOBBIX
3anMCTBOBaHUN «AHTHILIaruat.BY3»

Ne795 o1 26.12.2020 (aeiictButenen a0 30.12.2021 1/)
¢ 3A0 «Antu-ITnarunar»

[IporpammHoOe obecnieueHue s
PEAAKTHPOBAHUS XUMHUYECKUX (HOPMYIT
Isis Draw

CBo00HOE IIpOrpaMMHOE 00ecreueHre(0eCCPOUHO)

Cucrema tectupoBanus Sunrav WEB

Class (6eccpouHo)

Ne468 ot 03.12.2013 UII Cynrarynun P.T.

OJIeKTPOHHBIC OMOINOTEUHBIC CHCTEMBI, ¢ KOTOPBIMU Y COL'Y mMeeTcs ASHCTBYIOIIHMH IOTOBOD:

OJeKTpoHHAs OmOIMoTeKa muccepTaryii U aBTopedeparoB PI'b TpeOyercst peructpalriss B OMOIHOTEKE

cory

ObC «YuuBepcurerckas oubanorexka ONLINE» Tpebyercst peructpanus B ondmmorexke COI'Y
ObC «HayuHas anekTpoHHas OubimoTeka elibrary.ruy caMocTosSTeNbHAsS PETHCTPAIUs Ha cailTe

OBbC «KOHCYJILTAHT CTYOCHTA»

CTVI[CH‘ICCK&H OJICKTPOHHAsA OMONMMOTEKA IO MEAUIIMHCKOMY H

(hapMaleBTHYeCKOMY 00pa30BaHMIO, a TAKIKE MO SCTECTBEHHBIM W TOYHBIM HAyKaM B IIEJIOM TpeOyercs
peructpauus B Oubnrorexke COI'Y

OBC «lOpaiity — o0pa3oBarenbHas cpeia, BKIIOYAIONIAS BUPTYATbHBIH YHTANBHBIN 3a)1 YYSOHWKOB H
YYCOHBIX IMOCOOWH OT aBTOPOB W3 BEAYIIMX By30B PoccMW 10 BceM HampaBiCHUSIM |
CHEeHMAILHOCTIM TpeOyeTcs peructpanus B ouonuorexe COI'Y

Springer Customer Service Center GmbH (0a3a nmaHHBIX, coAep’Kallde dJIEKTPOHHbIC W3IaHUS
mnarenscTBa Springer Nature 3a mepuon 2011 — 2017 rT. (ITOJTHOTEKCTOBAS KOJIICKIIUS B KOTUIECTBE 46

332 xHHUT)
Caiit nuctaniuonHoro o0yuenuss COI'Y: http://lms.nosu.ru/

PekomeHmyemMble HHTEpHET-aapeca:

http://c-books.narod.ru. JIutepatypa mo xumumu.

10. MaTepuaibHO-TeXHHYECKOE obecnedeHne TUCHUILTMHBI (MOILYJIsl)

HanmenoBanne nmomenieHui IS IpoOBEEHNS BCEX BHOB yueOHOI
JIeITeNBHOCTH, IPEAYCMOTPEHHOH y4eOHBIM IUIAHOM I10 JUCIUILIHHE
«V30paHHbIE TIIaBBI HEOPTAHUIECKON XHUMHN», B TOM YHCIIE TOMEIICHHS
JUISL CAMOCTOSITEIIBHOI PabOThI, C yKa3aHUEM HepedHs OCHOBHOTO
00opyznoBaHus, yueOHO-HAIAAHBIX TOCOOUI U HCIIOIB3YyEMOTO
MPOTPaMMHOTO 00ecTIedeH s

Anpec (MeCTONOI0KEHIE) TOMEIICHHUA IS
MIPOBENICHHS BCEX BHIOB YUCOHOM
JIESITEIEHOCTH 0 AUCIHIUTNHE «30paHHbIe
JIaBbl HEOPTAaHUYECKOH XUMUHY,
MPELyCMOTPEHHOH y4eOHBIM IIAHOM

JlaGopaTopun: KOMNBLIOTEPHBIE KJIACCHI JJIsl TEKYIIEro
KOHTPOJISl M IPOMEKYTOYHOH aTTeCTAlMH, a TAKKe
CaMOCTOSATEIbHOH padoThl 00y4aromIuxcs:

MPETNOAaBaTENbCKUI CTOJ; CTYJI; CTONBI 00YJaIOMINXCS; CTYIIbS;
Kadenpa; kmaccHas gocka. O6opynoBaHue: KOMIBIOTEPHI IS
KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE C IPOTPaMHBIM
obecrieueHreM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B
JNEKTPOHHYIO 00pa3oBatenbHyto cpeny COI'Y .— 12T, HCTOYHHUKH
6ecniepeboiiHoro nutanus, Ippon, kommyratop s kiacca D-Link
DGS-10240, unrepaktusHas nocka 78°1702070/15112/11344/2 —
I, mpoexTop BenQ MX503 — 1.

IIporpammuoe obecnieuenne: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;

Poccuiickas ®@enepanus, 362025,
Pecnybnmka Cesepnast Ocetust —
Ananns, r. Bnagukaska3, Baryruna, 1. 44-
46, YueOnsiit kopmyc Ne7

(YK Ne7), aynuropust Ne614



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
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http://c-books.narod.ru/

Kaspersky Free (Cobomanoe 10); Cucrema TectipoBanus Sunrav
WEB Class (beccpounoe I10); IIporpaMmmaoe obecnieueHue s
penaktupoBaHug xuMuaeckux Gopmyn Isis Draw (beccpoanoe
I10); KoncynpranT miroc; CrcremMa MoucKa TeKCTOBBIX
3auMcTBOBaHNN «AHTHIIIaruat.BY3»; [Iporpamma mist 9BM
«baHK BompocoB /1151 KOHTpOIs 3HaHUK»; ["apanT; Cisco Webex;
JEMOHCTPAIMOHHbIC U Y1eOHO-HATISITHBIE TI0COOHS
(BUIEOTIpE3CHTAITHS).

bubauoreka, B TOM 4ncie YUTAJIBHBINA 3a1: cTOIBI, cTyJbs; [TK
00yJaroImuxcs, ¢ MPOrpaMHBIM 00ECIICUCHHEM, BBIXOJOM B CETh
WHTEepHET U TOCTYIIOM B JIEKTPOHHYIO0 00pa30BaTEIBbHYIO CPELY
Corvy.

IIporpammuoe obecnieuenne: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (Co6oanoe I10);

OBC «YuuBepcuretckas 6ubnmunoreka ONLINE»
https://biblioclub.ru;

OBC «KoncynpTaHT cTyaeHTa» http://www.studentlibrary.ru
CTYACHYCCKAsl QJIICKTPOHHASI OMOIMOTEKA 10 MEAUIUHCKOMY U
(hapmareBTHYECKOMY 00pPa30BaHUI0, & TAKKE 10 €CTECTBCHHBIM U
TOYHBIM HAayKaM B LIEJIOM;

OBC «IOpaiit» - 0O6pa3oBaTelbHas CpeJia, BKIIOYAIOIIAs
BEPTYaJIbHBIN YUTATIBHBIHN 3271 YIeOHINKOB U YIEOHBIX ITOCOOHI OT
aBTOPOB U3 BeAyIIUX ByXoB Poccuu 1o BceM HampaBIeHUSIM H
crenraibHoCcTIM www.biblio-online.ru;

JIEMOHCTPAIIMOHHBIC U y4eOHO-HATIISAHbIE TIOCOOUS
(BUmeonpe3eHTaINsA).

Poccuiickas ®@enepanus, 362025,
Pecny6nnka Cesepnast Ocerust —
Ananusi, . BnagukaBkas,
Heperemn/Barytuna, a. 16/19, Y4aeOHbIit
kopiryc Ne6 (VK Ne6)

YueGHble ayIUTOPUY [JIsl IPOBEAEHHS 3aAHATH i JIeKIIMOHHOT O
THNA, CEMHHAPCKOT0 THIA, KYPCOBOT0 MPOEKTHPOBAHHS
(BBINOJTHEHHSI KYPCOBBIX padoT), IPYNIOBBIX H
HHIHBHIYAJTbHBIX KOHCYJIbTAIIN, TEKYIIEr0o KOHTPOJISI H
MPOMEKYTOUYHOH ATTECTAIUH, 2 TAKIKE CAMOCTOSITeILHOI
Pa6oThI 00yYAKOIIUXCS: IPETIOIABATCIILCKUI CTOJ; CTYIT; CTOJIBI
UL 00YJaroIINXCS; CTYNbS;, Kadenapa; KiraccHast JOCKa.
O6opymoBaHNe: HHTEPAKTUBHOE MYJIbTHMETUIHOE 000pyI0BaHNe
(mocka FOX IB82, mpoekrop Aser U5200 — 11mT.), KOMITBIOTEP B
koMmrutekTe (MoHuTOp BENQ G2255A<Black>)//cuctemubiit 610k
— 1 wT. ¢ nporpaMHbIM 00ECHIEYCHHUEM, BBIXOJIOM B ceTh IHTepHET
1 IOCTYTIOM B 3JIEKTPOHHYIO 00pa3oBaTenbHyto cpexy COI'Y.
IIporpammuoe obecnieuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (CBo6oanoe I10); Cuctema TectupoBanust Sunrav
WEB Class (beccpounoe I10); [IporpamMmmHuoe obecrieueHue st
penakTupoBaHusi XuMuieckux popmyi Isis Draw (beccpounoe
[10); KoncynpranT miroc; CrcremMa MoucKa TeKCTOBBIX
3auMcTBOBaHNN «AHTHIIIaruat.BY3»; [Iporpamma mist 9BM
«bank BonpocoB 11t KOHTpOJIs 3HaHWY; ["apaHT; Cisco Webex;
JEMOHCTPAIMOHHBIC U Y4eOHO-HATISITHBIE TI0COOHS
(BUmeonpe3eHTAINSA).

Poccutickas ®@eneparnust, 362025,
Pecny6nmka Cesepnast Ocerust —
Ananus, r. BnanukaBka3s, Batytuna, a. 44-
46, Yuebnsiii kopryc N7 (YK
Ne7),aynnropust Ne604
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