0AMUHOBPHAYKHU POCCHUHN
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpeKIeHne
BBICIIET0 00pa30BaHUsI

«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. Aunexceea» (HI'TY)

O0pa3zoBaTebHO-HAYYHBI HHCTUTYT
(bU3UKO-XUMHYECKUX TeXHOJoTHi 1 Matepuanoseneaus (MOXTuM)

A [LOKyMEHT MOANHCaH SAEKTPOHHOM NOATCHO YTBEPH(I[ AIO .

B CUCTEME 3N1EKTPOHHOTO A0KYMEHT0060poTa .
W” HITY um. P.E. Anekceesa
HMpPEKTOp HHCTHTYTa:

CepTudmkar 4404fce58923b37224c84b5748246a2
/2K.B. Manynesuy/
[Dencreutener €06.03.23 no 29.05.24
MOJITNCH DO
“ 04 08 2023
:

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

b1.5.11 XuMus »JieMeHTOB
(I/IHI[CKC 1 HAUMCHOBAHUEC JUCLIUIIJIMHBI I10 y‘le6HOMy rmaHy)

JUTS IOATOTOBKH OaKallaBpOB/CIIEIMAINCTOB/MAruCTPOB

Hampasnenune noarorosku: 18.03.01 «Xumudeckass TEXHOJIOTHSD

(K00 u HaumeHoB8aHue HaNPAagIeHUuss LOO20MOBKU, CNeYUATILHOCIIU)

HaHpaBHeHHOCTBI «TexHonorus QJICKTPOXUMHNYCCKUX ITPOU3BOACTB», «XuMHYECKasi TEXHOJIOTHS

MMPpUPOAHBIX 3HepFOHOCHTeHeﬁ " YTJIICPOAHBIX MATCPUATIOB»

(HaumeHosanue npouis, NPOZPAMMbL MAUCIPAMYPbL, CREYUATUIAYUL)

®opma 00yueHHs: OuHas
(ounas, OUHO-3A04HAS, 3A0UHAS)
I'ox waugama moarorosku: 2023

Brimyckaromtast kadenpa: TOIInXOB

Kadenpa-pazpadorunx [1bOuX

O0beM TucUUIUIUHEL 252/7

[TpomexyTouHas aTTecTalus: 3K3aMeH
OK3aMCH, 3a4€T C OHGHKOﬁ, 3a4€T

Pazpabotuuk (u): Haymos Briagumup BaHoBUY J1.X.H., podeccop
(®UO, yueHas cTerneHb, yueHOE 3BaHUE)

Hwuxunit Hosropon, 2023
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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. IeasiMu 0CBOEHUSI TUCHUILTUHBI «XUMUS dJIEMEHTOBY SBIIICTCS (OPMUPOBAHUE Y
CTYJICHTOB OCHOBHBIX MOHSITHI, 3HAHUI M HABBHIKOB B OMMCAHUU CBOMCTB BEIIECTB HAa OCHOBE
3aKOHOMEPHOCTEM, BBITEKAIOMIMX W3 IEPUOJUYECKOro 3akoHa U Ilepmogumyeckoil cHUCTEMBI
SJIEMEHTOB; YCTAHOBJICHME B3aUMOCBS3M MEXKIY CTPOCHHEM AaTOMOB M  MOJIGKYJI H
B3aUMOJICCTBUEM MEXKIY BEIICCTBAMU B XMMHMUYECKHUX IPOIECCax, YCIOBUH OCYIIECCTBICHUS
XUMUYECKUX PEaKIUi, BO3MOXXHOCTH YIIPABJIEHUS TJIYOMHOWM WX TMPOTEKAHUsS, H3y4YeHUE
OCHOBHBIX CITOCOOOB IMOTYYEHHS U Han0oJiee XapaKTePHbIX CBOMCTB HEOPTAHNMYECKUX BEIIECTB U
(dhopMUPOBaHNE HAYYHOTO MBIIUICHHS, HABBIKOB MPAKTUYECKOTO MCIIOIH30BAHUS TEOPETHUCCKUX
3HAHUM JJI peHIeHUs] KOHKPETHBIX XUMHUYECKUX 3a]1a4.

1.2. 3amaun ocBOEHHUA JUCHHUILIMHEI:

- M3YYUTh B3aMMOCBSI3b COCTaBa, CTPOCHHUS M CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
COEIMHEHUI, OCHOBAHHYI0 Ha mepuoaundeckom 3akone J[.MI. MeHneneeBa, ¢ MCIOJIb30BAaHUEM
COBPEMEHHBIX CBEJICHUM O CTPOCHUHU BEIIECTBA;

- paccMOTpeTh OOIME W TPUHIUIIHAILHO Ba)KHBIC 3aKOHOMEPHOCTH B IMPOTCKAHUH
MPOIECCOB B XUMHUYECKUX CHCTEMax, C IIO3UIIMM XHUMHYECKOW CBSI3U U PEAKIIMOHHOU
CIIOCOOHOCTH BEIIECTB;

- JIaTh MPEJCTABICHUE O COBPEMEHHOM COCTOSIHUM U IYTSAX Pa3BUTHS HEOPTaHMUECKOU
XHUMUH, €€ POJIH B HAYKE U TEXHHUKE;

- pa3BUTh CaMOCTOSITEIBHOCTh B TPHUOOPETEHHWH HAYYHBIX 3HAHUW U OIBITA
AKCIIEPUMEHTAIbLHOU PabOTHI.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBbBI

2.1. YyeOHas auUCHMILVIMHA «XHMHSI 3JIeMEHTOB» BKJK4YeHa B 00sf3aTeNbHBINA
nepeyeHb AUCHMILIMH 0a30BOM yacTH 0Opa30BaTeIbHOW MPOTrpaMMbl BHE 3aBHCHUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHHUSIMU
®I'OC, OII BO u VII, no nanHOMY HanpaBJIEHUIO TOATOTOBKH.

JlMcLUMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUHM XUMHH, QU3UKUM M MaTEMAaTUKU B Kypce CpelHeH MIKOJIbI M JUCLUIUIMHBI MEPBOTO
cemectpa «OOmas W HeopraHWdeckas XMMHUs», TJe NpUoOpeTaroT HeoOXOAMMbIE 3HAHHS IO
HANpPaBJIEHHOCTH XHMHYECKUX TMPOIECCOB (XUMUYECKOM TEpMOJUHAMHKE) M CKOPOCTH
XUMHUYECKHX peakuui (XMMHYecKol KuHeTuke). [ljis yCBOEHUS MUCIUILUIMHBI CTYAEHT J0JDKEH
BJIQ/IETh XUMHUYECKOW TEPMHUHOJIOTHEH; MOHUMATh CMBICI XMMHYECKHUX (OPMYN M CHUMBOJIOB,
MHAECKCOB U KOA(PUIMEHTOB B XMMHUECKUX YPABHEHMSIX PEaKIMil; UMETh MPEACTaBIECHUs 00
OCHOBHBIX KJIaccax HEOPraHMYECKUX COEIMHEHUH; TIOHUMATh Pa3IMuue MEXAY XUMUYECKUMH U
(GU3NUEeCKUMHU SBJICHUSMH; UMETh IpeJICTaBlIeHHEe 00 aTOMHO-MOJIEKYJISIPHOM YUY€HHH; MUMETh
HaBBIKU PEUICHMS MPOCTENIINX PACUETHBIX 3a/1a4.

JucuumimHa «XHUMHs 3JIEMEHTOB)» SIBISIETCSI OCHOBOIOJAraroled il U3y4eHHUs psiza
OOIIeHAayYHBIX U CIENUATbHBIX JUCHUIUIMH, CBA3aHHBIX C xumueil. Ilpumepamu Takux
JTUCLHUIUIMH SBJSIIOTCA: «AHaIMTUYECKAas XUMUSA U (PU3UKO-XMMHUYECKHE METObl aHAIN3a», T1e
UCTIONB3YIOTCSl YMEHHS U HABBIKHM, MOJYYEHHbIE CTYACHTAaMHM IPU U3Yy4YCHHM OOIIEH XUMHH,
pELIeHHs pacyeTHBIX 3a7ay, U c(HOPMUPOBAHHBIE KOMIIETCHIIMU B OINpPEACIEHUH BO3MOXHOCTH
NPOTEKaHUs XMMUYECKHX IMpoueccoB. «OO0mas XUMHUA» SABISETCA NMPEPEKBU3UTOM H3YyUEHUS
TUCUUTUTMHBL «OpraHndeckas XUMHUA», TaKk Kak (GOpMUpYyeT KOMIIETCHIIUIO CTYJCHTOB B 00JIaCTH
CTpOEHM BellecTBa. B pamMkax qucHUIUIMHBL "XUMUS 3JIEMEHTOB" TaKkoe MOCTPOEHUE MaTepHuaa
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NO3BOJISIET HA OoJiee BHICOKOM YPOBHE IPOCIEKNUBATh OOLIME 3aKOHOMEPHOCTH BO B3aHMMOCBSI3U
"'coCcTaB - CTPOCHUE - PEAKIMOHHAs CIIOCOOHOCTB", MPOrHO3UPOBATH CBOMCTBA AJIEMEHTOB U MX
COCIMHEHUM.

3HaHMsI, YMEHUS M HaBBbIKHM, [OJYYEHHbBIE yYallMMCS IPU U3YYEHUU JUCHUIUIMHBI —
«XUMUS IIEMEHTOB» OyAeT HEeOOXOIMMBI Ui OCBOCHUS IMOCIEAYIOIIUX KypcoB 0a30BOro u
npodeccuoHanbHOro Lukiaa «Pusudeckas xXumus», «OOIas XUMHUYECKas TEXHOJIOTU»,
«KomnongHast XumMus» U Ap., a TAKKe IPU INOATOTOBKE, BBIIOJIHEHUU U 3aIHUTE KypCOBBIX U
BBIITYCKHON KBaJU(HUKALMOHHOM pPabOT, NpU PELICHUH Hay4YHO-HCCIEeN0BaTEIbCKUX 3a1ad B
Oyay1ei npodeccuoHanbHOM e TeTbHOCTH.

CBsi3p JaHHOW JUCHMIUIMHBI CO CHEUUalu3alMeld 0o0y4aroUlerocss peajusyeTrcsl Mpu
pPacCMOTPEHUH XMMHUYECKUX PEaKLUi, CBOWCTB OTJEIbHBIX 3JIEMEHTOB U COEIMHEHUN, METOI0B
MIOJIyYEHUS U UCCIIE0BAaHNS HEOPraHUUECKHUX BEIIECTB.

OCOOCHHOCTBIO JTUCHMIUIMHBI SIBISIETCS  MPOBEJACHHE JAOOpaTOPHBIX paboOT, dTO
HO3BOJISIET MIPUOOPECTU CTYAEHTaM YMEHHs paboTaTh ¢ XUMHUYECKUMHU peareéHTaMu, HoCyJIou u
npubopaMy, OCYHIECTBIATh XUMMUYECKHM SKCHEPUMEHT W NPOBOAUTH IEPBUYHbIE Hay4YHbIE
uccienoBanus. B naGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYJEHTOB K HUM M MX II03HAaBATEIbHYIO AKTHUBHOCTH. JlJI1 IOBBIMIEHHs I103HABATEIbHON
AKTUBHOCTH CTYJIEHTOB U IPUOOPETEHUS] UMU NEPBUYHBIX HaBBIKOB HAy4YHOI'O MCCIIEI0BaHUs, B
3TH KJ1accU4yecKue 1a00opaTopHble padOThl BBEIAECHBI AJIEMEHThI HAYYHOI'O UCCIIEI0BaHUs, KaK-To:
a) CaMOCTOATENbHO NOA00paTh pEaKTUBbI JUIsl IMPOBEIEHUS TOW WIM WHOM peakuuu; 0O)
00BSACHUTH NPOTEKAaHUE OJHON PEAKIIMH U HE IPOTEKaHUE APYroi, Ha TEPBbIN B3I TOI00HOM,
peaxkuuy; B) IPeCKa3aTh MPAaKTUYECKOE 3HAUYEHUE TON WIA NHOM peakliy, COTPOBOXKAAIOIENCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

K axkTuBHBIM MeTOAaM OOYy4eHHsT OTHOCHTCA cJlaya IHCbMEHHOIO OTdYeTa IO
nabopaTopHoil pabore B (opme O0OCYXIeHMs, MNOCKOIbKY Takas paboTa mpeamnosiaraer
BBINOJIHEHHE TBOPUECKUX 3aJaHui (3a7ay). Yyaluiicss BCTyNaeT B JUAJIOT C MpenojaBareieM B
X0J1e 00CYKIEHHSI pe3yJIbTaTOB SKCIIEPUMEHTA U €r0 HHTEPIIPETaI|H.

Pabouas nmporpamma aucuumiuHel «OO011as ¥ HEOpraHWYecKass XUMHUs» AJ1 UHBAJIUIOB U
JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbsl pa3padaThIBaeTCs MHAWBUIYAIBHO C YYETOM
0COOEHHOCTEH TNCHXO(PU3NYECKOTO PA3BUTHS, WHIUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSHUS
3JI0pOBbsI TAKUX O0YUYaAIOIIUXCS.

3. KOMIETEHLIMM OBYYAIOIETOCSl, POPMUPYEMBIE B PE3VJIbTATE
OCBOEHMUS JUCHUILIMHBI (MOLY.JIST)
HpOLICCC HU3YyUYCHUS JUCHUIIIINHBI (MOI[y.HSI) «XUMHUS DIIEMEHTOBY HaITpaBJICH Ha:

- (hopMHpOBaHKE AIIEMEHTOB cileayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HaIpaBJeHUIO NMOATroTOBKH (crienuanbHocTh) 18.03.01 «Xumudeckas TEXHOIOTUS»:

a) oomenpodeccuonansubix (OI1K): OI1K-1, 2, 5.

Taoauya 1 - @opmuposanue KomnemeHyul OUCYUNTUHAMU

Haumenosanue
OuUCHUUNIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KoMnemenyuio
COBMECHHO
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
OIIK-1
OO0mast u
HEOPTaHWYEeCKask XUMHs v
(b1.6.4)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

Okonorus (b1.5.7)

XuMuUs 3J1eMEeHTOB
(b1.B.11)

Opraandeckast XUMUS
(b1.B.15)

Opraandeckas xumus ||
(b1.b.16)

Bgenenue B
CHEUHMAILHOCTh
(b1.b.17)

Ddusznyeckas XuMus
(b1..22)

JlakokpacouHblie
nokpeitus (b1.5.24)

OO61mas xuMuueckas
texHosorus (b1.5.27)

KOJ'IJ'IOI/I,I[Haﬂ XUMUS
(51.5.29)

IToaroroska k
MPOIIeIype 3aIIUTHI H
samuta BKP (B3./1.1)

OIIK-2

O6mmas u
HEOpraHMYEeCKasi XUMHUS
(b1.5.4)

WNudopmaruka (b1.5.2)

<\

Marematuka (b1.5.3)

AHaNUTHYIeCKas XUMHS 1
(hUBUKO-XUMIUECKHE
metozpl anammsa (b1.5.8)

WmxenepHas rpaduka
(51.5.9)

Xumus 3J1eMeHTOB
(b1.B.11)

<

Omuka (b1.5.12)

OpFaHI/I‘IGCKaH XUMUs
(B1.B.15)

Oprannyeckas xumust ||
(b1.b.16)

WndopmannonHsle
texHonoruu (b1.5.18)

HpI/IKJ'Ia,HHaH MEXaHHKa
(51.5.20)

IRNIINIIN

IIpoueccol u
MEXaHHUYCCKUC
annapaTbl XUMUYECKHX
nponsBoacTs (b1.5.21)

<
AN

dusnueckas XUMUs
(b1.5.22)

Jlakokpacounbie
nokpeiTus (b1.5.24)

DNEKTPOTEXHUKA 1
MPOMBIIIICHHAS




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

anekrpoHuka (b1.5.26)

OO61mas XuMHYecKas
texHosorus (51.5.27)

KOHJ’IOI/IL[HaH XUMUS
(B1.5.29)

Iloaroroska k
MpoLEeAype 3allUThI U
3amuta BKP (B3./1.1)

OIIK-5

AnanuTudeckas XUMHUSL 1
bUBMKO-XUMUYECKHE
metonpl ananmsa (b1.5.8)

XuMHUS 3J1eMEeHTOB
(b1.B.11)

<

®dusnka (b1.5.12)

<
<

Opranuueckasi XuMus
(b1.B.15)

Opranuueckas xumusi ||

(51.5.16)

IIpuknanHas MexaHuka
(b1.5.20)

IIpoueccol u
MeXaHUYECKUE
amnmapatbl XUMHYECKIX
npoussoacts (b1.5.21)

dusnueckas xuMus
(B1.5.22)

DJIeKTPOTEXHUKA U
MPOMBIIIICHHAS
annextponuka (b1.5.26)

[ToaroroBka k
Mpoleaype 3aUUThl U
sanra BKP (B3./1.1)




IHHEPEYEHD IVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA 11O JTUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICcTBA
HHAUKATOpAa "
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpome:kyTOoOUHOM
KOMIIETCHIMU KOHTPOJIA aTTreCrTalumn
KOMIIETCHIMHU
YMEThD:
HOIIK-1.1 U3yuaem - OIpeneATh BJIAJIETD: - KontpomnbHsle
MEXAHUMBL XUMUYECKUX 3HATD: XHMHYECKHE CBOMCTBA - HaBBIKAMH ONIMCAHUS BOIPOCHI K
peakuuﬁ, OCHOBbIBASICHL HA - OCHOBBI CTPOCHUA BEIIICCTBA IO UX CBOICTB BCIIICCTB Ha oT4yeTaM I10
OIK-1. Criocofer | ¥/@Mwax 0 cmpoenuu aTOMOB 1 MOJICKYJL, SJICKTPOHHOMY OCHOBE 3 1a60paTOPHEIM
-1. KJIaCCU(PUKAITUIO CTPOCHHUIO,
sewecmea, npupooe pucan P 34KOHOMCPHOCTCH, paboram
I/I?,yLIaTL, xuMuqeckoﬁ P XUMHYCCKUX DJICMCHTOB - COIIOCTaBJIATH BBITCKAIOIINUX U3 3a AHUS K
aHaJIU3UpPOBaTh, . T10 3JIEKTPOHHOMN (usnueckue u TIEPHONYECKOTO 3aKOHA A
HCTIONB30BATE CBOUCMBAX PA3TUYHBIX KOH(HTyparmH XHMIGECKHE CBONCTRA 1 Tlepuomadeckoit MTHCHEMEHHBIM
MEXaHU3MBI KIACEOE XUMUTECKUX BaJICHTHOT'O CJIOA TIPOCTHIX BEHIECTB, cucremsl J]. 1. KOHTPOJIbHBIM
XEMMUIECKHX 2J1IeMEHMO8, COeOUHeHUI, 06pa3yeMbIX dIeMeHTaMu | MeHzeneena paboTam 1o
N 8eujecms U Mamepuaios JTaHHOM MO/ PYTIIEI pasnenam
peaxiui,
MIPOUCXOISIIUX B Bonpocsr i
p 3HATD: MMICHbMEHHOTO
TEXHOJIOTUYECKHUX - Cl0cOGH MOy UeHHs, K3AMEHA
mnporieccax u
OK ;;afou_[eM MHpE dusiieckew YMETb: (30 Guneros)
XUMHWYCCKHUE CBOHUCTBA
Py pe, - ONIpeJIENATh Bonpocs! ans
OCHOBBIBAsICH Ha 5IIEMEHTOB M MX PEAKIONHYIO CTHOTO
3HaHUAX O CTPOCHUH COCIMHEHMIA; CHOCOBHOCTD - KOHTpOJ'IBHbIe y
- OCHOBHBIE BJIA/IETh: BOTIDOCHI K cobece0BaHMS Ha
BCIICCTBA, IIPUPOZIC HEOPraHMIECKUX - 2AKOHOMEDHOCTSIMI p JK3aMeHe: GHIIETEL
xummuueckoii cessu u | AOIIK-1.2. Auanuzupyem 3aKOHOMCPHOCTH COCTMHEHHIL; o OTEKaHI/ISII) OT4YETAM 10 (30 6m : eros)
CBOMCTBAX MexXanuzmMvl XUMUYECKUX IPOTCKAHMA XUMMHCCKUX | _ oo o P . 71a60PaTOPHBIM T
. peaKIuit; XUMAYECKUX PEAKIIHIA,
PA3IMYHBIX KIACCOB | PEAKyutl, nPOUCXO0AUMUX 6 SaKOHOM’e‘pHOCTH . 3aKOHOMEPHOCTH B HPOHCXOAITEX B paboram
MEXHONO2UYECKUX . U3MEHEHUN (PU3UYECKUX - 3amaHus K
XUMUIECKUX M3MEHEHHUH CBOWCTB ¢ 9 TEXHOJIOTHICCKHX 3an
3JIEMEHTOB, NpoOYeccax u OKPYICAIOUWEM | 6 crprx o CIToMKHBIX W XUMITICCKIX CBOUCTE | 15 1ieccax MMMCbMCHHBIM
1% MPOCTHIX BEIIECTB C
COCJIMHCHUH, mupe BEILIECTB; OKpPYKaIOLlEM MUPE KOHTPOJIbHBIM
€TOM CTPOCHUSA UX
BEILIECTB U - 3aBUCUMOCTh i P pa60TaM o
aTOMOB 1 MOJICKYJI,
MaTepuajioB KHCJIOTHO-OCHOBHBIX U KpI/ICTanHl/IlleCKOf/'I pazaeinram
OKHCIIUTCIBbHO- CTPYKTYpBI
BOCCTAHOBHUTCJIBHBIX
CBOMCTB OT IIPUPO/IbI
3JIEMCHTOB U UX CTCIICHHU
OKHCIICHUS




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koan
HHIUKAaTOpa o
HanMeHOBaHUe IlOCTI/l)KeHEﬂ Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuiero IIpome:kyTOoOUHOM
KOMIICTCHIIMU KOHTPOJIH arTreCralnmumn
KOMIICTCHIIMU
HATb:
3 BIAJIETb:
- pacrpoCTPaHEHHOCTh
- 3HAHUSMH - KonTpomnbHsle
anemenToB 1o rpynnam | YMETD:
. XUMUYECKHX H BOTIPOCHI K
U TIOATpYIIIam; - opmMupoOBaTH Hay4yHOE (pH3ECKITX CBOFCTS
HOIIK-1.3. Henonwsyem - IIPAKTUYECKOE MBIIUICHHE, HABBIKH OT4eTaM 1o
Hay4YHOE 3HAYCHUC TeOpeTHUecKHX 3HaHUiT | Doroorn M X 1abopaTOpHBIM
NOJIYYeHHble 3HAHUS 015 COCMHEHHH 11
3JIEMEHTOB MOJATPYIIBI | Ui KOHKPETHBIX 3324 pabortam
pewenusi 3a0ay . obecneuenust
peccuonarvoii 1 06pa3syeMbIX HMH XHMHYECKOIT oCVIICCTBICHIS - 3amaHus K
gpo COGI[I/IHGHI/Iﬁ; TEXHOJIOTHH, XI/I?\I/IH;KO IIUCbMEHHBIM
esamenbHOCmU -
- IPUMEHEHUE - OPOTrHO3UPOBATH KOHTPOJIBHBIM
TEXHOJIOTHIECKUX
JIEMEHTOB M UX MEXaHU3MBI [IPOTEKAHUSI
. p . MPOLIECCOB U paboTam 1o
COeIMHEHMUI B XUMUYECKUX PEeaKiui 6630MaCHOCTI paszienam
MPOLECCAX XUMUUECKOHN
KUBHEACATEIILHOCTU
TEXHOJIOTHH
3HATH: YMETh:
BJIAJIETH:
HOIIK-2.1. Hcnonvsyem - METOJIbI - HCIOJIb30BATE METOMBL | o0
Mamemamuyeckue memodur | MATEMATHIECKHX MaTeMaTHIECKHX F—
018 pewsenuA 32043 PactieToB 1A PEMIEHHA | DACHETOR A PECHUS | | 0o
& . XHUMHYECKHX 33/1a4 1 XUMHYECKHX 33724 1 3I]<Jcne IMEHTATBHEL
Npopeccuonaibnou 00paboOTKH pe3ynbTaToB | 00pabOTKH pe3yabTaToB o3 P aTo
JIBTATOB B
OIIK-2 C 5 desimenbHoCmu naGOpaTOpHBIX paboT 1 | nabopatopHbix paGoru | P a&l) ecko . K
- rpadudeckoM By,
TI0CobeH SKCIIEPMMEHTOB DKCIIEPUMEHTOB P a OHTPOJILHBIC
HCTIONTE30BaTh BIAJETh: BOTIPOCHI K
MaTeMaTHIeCKUE, - MeToaMu oT4eram 1o
(uznveckue, HCC e I0BaHHS (H3HKO- ma00paTOPHBIM
(U3NKO-XIMHUYECKHE, YMETbD: XHMHYeCKHX cBoifcTe; | PadOTam
XHUMHYECKHE - IOJIb30BaThCs JIUTEPaTYPHBIM - 3ananus K
METOBI JUIs HOIIK-2.4. Hcnonvsyem 3HATh: CHPaBOYHBIMH JAHHBIMU | [TOMCKOM XMMHYECKOH | IIMCHMEHHBIM
pelenns 3aaq uMuRecKue menodv. s - XMUYECKHE 1 Y TIPON3BOJIUTh MH(pOPMALIH C KOHTPOJLHEIM
npodeccnoHamTbHOMI pewenus 3adau ﬁzfgzz-zgrﬁzzﬂg . Zigiﬁf:r:eli chqem HCIIOJIb30BaHNEM paGoTtam 1o
. A3JTUYHBIX
NIESITEJIbHOCTH. p azzienam
gp ogpeccuonanvhol JIAHHBIX 71260PaTOPHOTO HCTOUHUKOB P
esmejibHocmu MPAaKTHUKyMa U (CTIpaBOYHUIK, HAYTHBIE
npocreinime U HAy4HO-TIOIYJISIPHBIE

WHXCHEPHBIC paCYC€ThL

W3JaHus,
KOMIIBIOTEpHBIE 0a3bl
JJAHHBIX, PECYPCBI
WntepHeta)




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa u
HHAUKATOpA <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuiero IIpome:kyTOoOUHOM
KOMIIETCHIINHN KOHTPOJIH aTreCcranmmu
KOMIIETCHIINHN
OIIK-5. Criocoben YMETh:
OCYILECTBIATH - OCYIIECTBIIATh
SKCIEPHUMEHTAIbHbIE naGopaTopHBIii
HCCIICIOBAHUS U XUMIHCCKIH
UCTIBITAaHUS IO KCIICPUMEHT €
o COOJTIOZICHHEM HOPM
3alaHHOM METOJIHKE, .
3HATH: TEXHUKH 0E30I1aCHOCTH;
HPOBOIUTH : - [I0JIB30BATHCS BJIIAJIETbD:
HaOIOACHUS U - XHMITMECKHE METO/BL XUMHUYECKUMU - IPaKTUYECKUMHU
HOIIK-5.1. Ocywecmenaem | yecnenopanus p
U3MEPEHUS C YUETOM peaxkTuBamu, HaBBIKaMH PabOTHI C
. 9KCHepUMeHmManbHvle XUMHYECKHUX TIPOLIECCOB
TpeOOBaHUI TEXHUKU PacTBOPHUTENSAMH 1 pEaKTUBamy;
UCC1e008aH sl U UCNBIMAHUA | Ha SMITHPUIECKOM U . .
0e30macHoCTH, . XUMHYECKOH MOCYHOMH; - IpueMaMu paboThI B
10 3a0aHHOU MemoouKe TEOPETHYECKOM 6 o - KontpomnsHsie
00pabaThIBaTh U YpOBHAX - cobuparh XHMHYECKOM BONPOCH K
HHTEPIPETUPOBATH MPOCTENIINE YCTAHOBKH | J1abopaTopuu P
IUIS IPOBEAEHHS OT4eTaM Io
IKCICPUMEHTAIbHBIC 6
aAHHBIE J'Ia60paT0pHLIX J1a00OpaTOPHBIM
A HCCIe0OBaHMIA; paboram
- IIOJIB30BaThCS - 3amanuda K
rsueckmm, HUCHMEHHBIM
XgMquCKHM KOHTPOJILHBIM
: 060pya0BaHuEM paGoTaM 1o
3HATH: pasienam
- OCHOBHBIC ITpaBUJIa
TEXHHUKH 0€3011aCHOCTH
npu pabote B BJIAJETH:
HOIIK-5.2. IIposooum XUMHYECKOH VYMETb: - OCHOBHBIMH
HeobxX00uMble HAOOOEHUS. nabopaTopuu; - HIOJIb30BaTLCA npreMaMu paboThHI B

U UBMEPEeHUsL C YHemom
mpebosanuil mexHuKu
besonacnocmu

- OCHOBHBIE METOMBI 1
MpUEMBI TPOBEACHHUS
HKCIIEPHMEHTA;
71a00paTOpPHYIO NOCYAY,
B TOM 4YHUCJIC
U3MEPUTEIIbHYIO, 1
npaBuIa paboThl ¢ Hel

npaBUiIaMH O€30MacHOi
paboThl B XUMHYECKOH
naboparopuu

XHAMHYECKON
nabopaTropuu ¢
coOJIr0IecHuEeM HOPM
TEXHUKH 0€30ITaCHOCTH
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Koan
HAaHMEHOBaHHUeE
KOMIIETeHIINH

Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

HHAUKATOpA o
N —— Ili1anupyemMble pe3y/ibTaThl 00y4eHHUs M0 JUCHUILIHHE Texyuiero IIpome:kyTOoOUHOM
KOHTPOJIH aTTreCralumn
KOMIIETCHI MU
VYMEThD:
- OTIUCHIBATH
MPOBEICHHBIE
OKCIIEPUMEHTBI;
BBITOJIHATH PACYETHI C
BJIA/IETh:
3HATB: HCIIOJIb30BAHUEM /T
IKCIEPUMEHTAIBHBIX 1 - MeToiaMu 06paboOTKU
- MeTO/Ibt 00paboTici CIIPABOYHBIX JAHHBIX;
HOIIK-5.3. IKCIIEPUMEHTATBHBIX 6p 6 A ’ pesylIbTaToB )
Obpabameisaem u JaHHBIX, B TOM YHCIIE ObpabaThIBaTh KCIICPHMEEHTA,
unmepnpemupyem CTAaTHCTHYCCKHUE; TOIYHCHHBIX - DU3UKO-XMMHUECKUM
OKCIIEPUMEHTAITBHBIE anmnapaToM pacueTHO-
noyueHHvle - paBuUiIa ]
NpeICTABIeHNUS MaHHBIC, TEOPETUYECKUX
KcnepumernmanbHvle - BBICKA3bIBATh CBOIO METOJIOB ISl U3YUYEHHS
Jannvie SKCIIEPUMEHTATBHBIX o
JAHHBIX TOYKY 3pCHHUA B CBOUCTB BEIIECTB U
obcyxneHnn HPOLIECCOB C HX
PE3YNLTATOB; y4acTHeM
- IPOBOJIUTH OLIEHKY
TIPaKTHYECKOM
3HAYUMOCTH
PpE3YIBbTATOB
HCCIIEIOBAHUS
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4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIUIMHBI 110 BUJAaM padoT M0 ceMecTpaM
OOmass TpyAOEMKOCTh JIUCHMIUIMHBI COCTaBIs€T 7 3a4eTHBIX EAWHUI, 252 4Yacos,
pacrpeziefieHue 4acoB M0 BUJaM paboT ceMecTpaM NpeCcTaBiIeHo B Tadnuiie 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

TpyroéMkocTh B yac

- B T.4. 110
Bua yueOHo# padboThl Bcero
ceMecTpam
4acoB
2 ceM

C HUCIIOJIb30BAHUECM DJICMCHTOB

®opMaTt U3yueHH sl JMCHUIIIHHBI
AJIEKTPOHHOT0 00y4EHUs

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4€OHOMY IUIaHY 252 252
1. KonTtakTHas padora: 109 109
1.1. AyaurtopHasi paboTa, B TOM YucJje: 102 102
3aHsTHS JeKimonHoro tumna (JI) 34 34

3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTHUecKue
3aHATHUS U D)

naboparopasie padboTs (JIP) 68 68
1.2. BuHeayauTopHasi, B TOM 4HCJe 7 7
kypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammra)

TEKYIIUH KOHTPOJIb, KOHCYJIBTAIIMU 110 TUCIUTUTNHE 5 5
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 2 2
2. CamocTosiTesabHast padora (CPC) 89 89

pedepar/scce (MOArOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroka)

KOHTpOJIbHast paboTa 36 36

kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOSITENIEHOE M3YUCHHE Pa3/IesioB, CAMOIIOArOTOBKA (TpopaboTKa 1

ITOBTOPEHHE JIEKIIMOHHOTO MaTepraa i MaTepraia y4eOHUKOB U y9eOHbIX 53 53
ocoOuii, MOAroTOBKA K 1a00PAaTOPHBIM H MPAKTUYECKUM 3aHATHSIM, KOJIOKBHYM

U T.J.)

IToaroroBka K 9k3aMeHy (KOHTPOJIb) 54 54
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpOJIHpYyeMBbIe) 6 ® HaumenoBanue Peanuzanus HaumeHnoBanue
abdora
pe3yJabTaThl P % E o HCHOJb3yEMbBIX B paMKax pa3pa60TaHHOr0
= .
OCBOEHUS: H o |2 o|l8e|l58F AKTUBHBIX U IMpakTuyeckoi DJIeKTPOHHOTO
] ] -
ko1 YK; OIIK; IIK AHMCHOBAHHC Pa3CI0B, TEM = | 8 § 5 E E & Bun CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
- o ~'\ -~
M MHAUKATOPBI = = E S5 = (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= SRENNERS
JI0CTHKEHUSA 2 §§ = = § < = Te)mo.m)rm7112 gacax) gacax)
KOMIIeTeH M = S al S5 0 &
= =
2 CEMECTP
Pasnea 1 Teopus crpoenns atoMoB U [lepuoanyeckuit 3aKoH
IOJArOTOBKA K JICKIIUAM HGKHHH-OG’LHCHGHHC C
Tema 1.1 Teopus cTpoeHus aroma ’ 3 [2.2] (ct. 16-63); 2.1 YaCTUYHBIM
OIIK-1: BOJIOPOJa U CIIEKTPBI aTOMOB (ct.8-15) MpUBIeYeHUEM (HOPMBI
HOIIK-1.1 JICKYCCHH, Oecelbl
HOIIK-1.2 JlaGopaTopHas padora Ne 1.1 Pemenune 6 6 TIOJTOTOBKA K 3aHATHIO
HOIK-1.3 3a/1a4 110 CTPOEHHUIO aTOMa [3.1] crp. 3-6
OIIK-2: MOJATOTOBKA K JIEKI[USIM
MOIIK-2.1 Tema 1.2 MHOr03/1€KTPOHHBIE ATOMBI 2 6 1.2 (cr. 5-30); 2.1 (cr.8-
NOIIK-2.4
15)
OIIK-5
: JladopaTopnasi pabota Ne 1.2 Pemenue TOATOTOBKA K 3AHATHIO
NOIIK-5.1 o N 8 6 [3.1] cTp. 3-6, Kook
. BUYM
UOIIK-5.2 3asa4 Ha [lepuoanueckuit 3aKOH UM HoxroTonKa k KP Ju1 y
HOIIK-5.3 J.U. Menneneera. KontposnbHas pabora [3.2] cp. 4-16
OAFOTOBKA K 16K JIEKLIUSI-00BSICHEHHE C
v IT I'OTOB HAM
Tema 1.3 [leprogudaeckuii 3aK0H UM. A et JaCTHIHBIM
2 3 1.2 (ct. 5-30); 2.1 (cT.8-
J.N. Mengeneena 15) TpHBIIeYeHIEM (HOPMBI
ICKyccuu, Oecenbl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
T
pe3yJbTaThl p % g o HCI0JIb3yeMBbIX B paMKax pa3paboTaHHOTO
= .
OCBOCHMS: H @ ":f u|l 2ol 3 &8 AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
] ] -
ko1 YK; OIIK; ITIK AMMEHOBAHHE PAI/IETOB, TEM = | 8 § & E E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
-~ o ; -~
M MHAUKATOPBI = =l E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =N =) .
JIOCTHKeHUS % é" § = = § S = TeXHo.norlml2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
ocBoenmio 1 pazaena: 5 [3.1] cTp.3-34 (1m0
AOMAIIHAS KOHTPOJIbHasi padora BLIOODY
TIPeTo1aBaTes)
Hroro no 1 pazgeny 6 14 29
Pa3nen 2 Xumudeckast CBsI3b U CTPOCHUE MOJIEKYIT
Tema 2.1 XuMuueckas CBsI3b U CTPOCHHE MOJICOTOBKA K JIEKIIUSAM
MOJIEKYJ1. MeToI MOJIEKYJIIPHBIX 7 5 [2.1] (ct. 49-85); [2.2]
OTIK-1: opbOwuraneit (ctp. 69-150)
HOTK-1.1 JlaGopaTopHas paﬁtiTa Ne 2.1 Pewienue
HOIIK-1.2 3a41a4 110 XUMHNYCCKOU CBSA3U U 10 4 MTOITOTOBKA K KP
MOIK-1.3 CTpOeHHuI0 MoseKyl. KoHTponbHas [3.3] cp. 3-33
OIIK-2: pabota
HOIIK-2.1 MOArOTOBKA K JIEKIHUAM
Tema 2.2 MexMONeKyIspHbIE
VIOTTK-2.4 5 YLp 1 4 | 12(cr 5-30); 2.1 (cr.8-
OIIK-5 B3aMOACUCTBUSA 15)
HNOIIK-5.1
JIEKLIUSI-00BSICHEHHE C
HOIIK-5.2 [MOJITOTOBKA K JIEKLIUSAM ACTHYHAIM
q
HNOIIK-5.3 Tema 2.3 KomniekcHble coeTUHEHUsI 4 2 [2.1] (eT.1-170), [2.2]
TpHUBJIEYCHUEM (OPMBI
(ctp. 154-201)
JICKyccuu, 6ecenpl
JlaGopaTopHas paGota Ne 2.2
noaroroska k JIP
«KommiekcHble coeAMHEeHus U1 S- U p- 6 4

MCTAJIJIOBY

[3.4] cTp. 3-29, 36-41

14




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: H D) ":f o | = g s &g . AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
koa YK; OIIK; ITK AMMEHOBAHHE PAI/IETOB, TEM ) = g § = E E G‘ Bux CP MHTEPAKTHBHBIX TOJATOTOBKH Kypca
M MHAUKATOPBI = E E E E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ° N
JIOCTHKeHUS % é" § = = § S = TeXHo.norlml2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JlabopaTopHas padora Ne 2.3 1P
IIOArOTOBKA K
— 6 4
«KomriekcHbie coeauHenus s o [3.4] ctp. 3-29, 36-41
METaJIJIOBY
JlaGopaTopHas padora Ne 2.4 Cnaua 5 4 noaroroska k KP
orueroB. KonrpossHas pabora [3.4] ctp. 3-35
BBIIIOJTHCHHEC
CamocrosiTeJibHasi padora nmo ngomarnsnx KP
O0CBOEHMIO 2 pa3jesa: 4 [3.4] ctp. 3-35 (mo
JAOMAIIHAS KOHTPOJbHAas padoTa BBIOOpY
TIpenoaBaTes)
HToro no 2 pazneny 12 28 31
Pasnea 3 Xumus a1eMeHTOB
IIOArOTOBKA K JICKIIUSAM
. Tema 3.1 Xumus S-351eMeHTOB (110
OIIK-1: ( 4 2 1.2 (cr. 5-30); 2.1 (cT.8-
MOIIK-1.1 rpymmnam) 15)
Iljllgglli-i; Jladoparopuast padora Ne 3.1 s- 6 4 noAarotoska k JIP
- 3JeMeHTHI 1 1 2 rpymnm [3.5] ctp. 3-10
OHK_Z. rpy p
MOIIK-2.1 Tema 3.2 Xumus p-311€MeHTOB (110 TIO/IrOTOBKA K JIEKIMAM
4 2 1.2 (ct. 5-30); 2.1 (cT.8-
HOIIK-2.4
. rpymnmnam) 15)
OIIK-5
NOTIK-5.1 JlabopaTopnast pabora Ne 3.2 p — 6 4 MOArOTOBKA K JIP
UOIIK-5.2 anemenTsl |1 — VII rpynm [3.5] cp. 11-29
HOIIK-5.3 [MOJITOTOBKA K JIEKLIUSAM
Tema 3.3 Xumus d- u f-anmementon
6 2 2 1.2 (c1. 5-30); 2.1 (c1.8-
(0630p) 15)
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) aBora ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI p % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHHSI: o o |2 o|lE8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
]
koa YK; OIIK; ITK AMMEHOBAHHE PAI/IETOB, TEM g = g § = E E G“ Bux CPC MHTEPAKTHBHBIX TOJATOTOBKH Kypca
H HHIHKATOPBI = g E £ = § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= E E
JIOCTHKeHUS i &3 = = § S~ TeXHo.Hornl?Il2 Jacax) 13 qacax)14
N 2 198853 &
KOMIIeTeHI Ui = l% &lES
JlaGoparopHasi pagora Ne 3.3 d — P
anemeHTHl | rpynmsl (Cu) u I rpymmst 4 4 MOArOTOBKd K
(Zn, Cd, H) [3.5] cTp. 38-51
Tema 3.4 Xumus d-3meMeHTOB (110 [OATOTOBKA K JICIKIIHAM
( 4 2 1.2 (ct. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
Tema 3.5 Xumus f-anementos (mo TOATOTOBKA K JICKIIHAM
( 2 2 1.2 (c1. 5-30); 2.1 (cT.8-
TPYIIIaM) 15)
JladopaTopnasi pabora Ne 3.4 «Xumus 4 4 noarotoska k JIP
Maprasia u Xxpoma» [3.5] cp. 30-38
JladopaTopnas padora Ne 3.5 Cnaua 6 3 0(opMIIEHHE OTIETOB
OTYETOB JIP [3.5] c1p. 3-51
Hroro no 3 pazneny 16 26 29
HUTOI'O no aucuun/imHe 34 | 68 89
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texyiuii KOHTPOJIb OCYIIECTBIISETCS 110 BCEM BUJIaM y4eOHOI0 IIpolecca: TECTUPOBAHNE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HE0OXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uHIuBHMAyadbHBIE 3aJaHus U 3aJadd IPEICTaBICHbBl B METOJUYECKHX
YKa3aHUAX K IPAKTUYECKUM U 1ab0opaTOpHBIM 3aHiaTUsIM [3.1 — 3.5], npeacraBineHHbIX B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OllCHUBaHUA

Jlnist OLIeHKW 3HAHWM, YMEHUH, HABBIKOB M (DOPMUPOBAHMS KOMIIETCHIIUH 110 JAUCIUTUINHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI U OLEHKH YCIIEBA€MOCTH
CTYZIEHTOB.

Tabnuya 5 — bannvno-peiimunzosas cucmema OUeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo

[Ipy mpomexyTOYHOM KOHTpOJ€ (PK3aMEH) yCIIEBAEMOCTh CTYIEHTOB OIICHUBAETCS I10
nATHOATITBHON CUCTEME: «OTIINYHOY, «XOpouIo», «yIOBIIETBOPUTEIIBHOY,
«HEYJOBIETBOPUTEIBHO.
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Tabauya 6 —Kpumepuu oyenusanus pezyiomama o0yueHus no OUCYUNIUHE U WKANA OUECHUBAHUSA

Kon n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAHHC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIINH

Kpurtepnu oneHnBanus pe3ybTaToOB 00y4eHHS

OreHka
«HEeYAO0BJIETBOPUTEJIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«YIOBJIETBOPUTEILHO /
«3aUTECHO»
60-74%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3a4TEHO)
75-89%

OT max PEUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3aUTEHOY
90-100%

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS

OIIK-1. Criocoben
M3y4athb,
AQHAIU3UPOBATh,
HCII0JB30BaTh
MECXaHU3MbI
XUMHUYCCKUX
peakuui,
HpOI/ICXOJIHHII/IX B
TEXHOJIOT'HYCCKUX
npoiieccax u
OKpYKaloLIeM MUpE,
OCHOBBIBAsICh Ha
3HAHUAX O CTPOECHUH
BEILECTBA, IPUPOLE
XHUMHYECKOH CBS3H U
CBOMCTBaX
pa3JInYHBIX KJIaCCOB
XUMHUYCCKUX

HOIIK-1.1 Uzyyaem
MEXAHUZMBL XUMUYECKUX
peakyuil, OCHOBbIBUSICH HA
3HAHUSX O CMPOEHUU
seujecmed, npupooe
XUMUYECKOU CBA3U U
CBOUCMBAX PAZIUYHBIX
KIACCO8 XUMUHECKUX
NEMEHMO8, COCOUHEHUL],
seujecme u Mamepuaios

He 3HaeT ocHOBEI cTpoeHUS
aTOMOB M MOJICKYIT;
KITaCCU(HUKAINIO XHUMHUIECKHX
3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTYpaluy BAJICHTHOTO CIIOS;
He ymeer onpenensats
XMMHYECKHEe CBOWCTBA BEIIECTBA
10 UX 3JIEKTPOHHOMY CTPOCHUIO;
COIOCTABIIAITh (PU3NYECKHE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMbIX
3NIeMEHTaMH JaHHOH HOATPYTIIIEL
He BrajieeT HaBBIKAMH ONTHUCAHUS
CBOMUCTB BEILECTB HA OCHOBE
3aKOHOMEPHOCTEH, BHITEKAIOIINX
13 IepHOANYECKOr0 3aKOHA U
Iepuonuueckoii cucremst J.1.
Menneneena

YacTU4YHO 3HAET OCHOBBI
CTPOEHUS aTOMOB ¥ MOJIEKYJT;
KIIaCCU(HUKAIMIO XUMUIECKHX

3JIEMEHTOB 10 3JIEKTPOHHOM
KOH(UTYpaIuy BJICHTHOTO CIIOS;
YMeer onpeaenarTs ¢ onroKamMu
XMMHYECKHE CBOWCTBA BEILIECCTBA
0 UX 3JIEKTPOHHOMY CTPOCHUIO;
COIOCTABIIATH (DU3UUECKHE U
XHUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB, 00pa3yeMbIX
9JIeMEHTaMH JaHHOH MOATPYIIIBL.
YacTu4HO BiaJieeT HaBbIKaMU
OIUCAHUS CBOMCTB BELIECTB Ha
OCHOBE 3aKOHOMEPHOCTEHA,
BBITEKAIOIIUX M3
MEPUOMYECKOTO 3aKOHA U
Iepuoanueckoii cucremst J1.1.
MenneneeBa

X0opo11o 3HaeT OCHOBBI CTPOSHUS
aTOMOB U MOJIEKYT;
KITaCCU(HUKAIMIO XUMUIECKHX
3JIEMEHTOB 10 3JIEKTPOHHOM
KOH(UTYpaIuy BAJICHTHOTO CIIOS;
YMeer onpeaenars ¢ omuoKaMu
XMMHYECKHE CBOMCTBA BEIIECTBA
IO UX 3JIEKTPOHHOMY CTPOCHUIO;
COIOCTABIIATH (DPU3UUECKHE U
XHMHYECKHE CBOMCTBA MIPOCTHIX
BEILIECTB, 00pa3yeMbIX
9JIeMEHTaMU JJaHHOH MOATPYIIIBL.
Xopomo BiaJieeT HaBbIKaMH
OIMCaHMs CBOWCTB BELIECTB Ha
OCHOBE 3aKOHOMEPHOCTEH,
BBITEKAIOIINX U3
MIEPHOIMIECKOTO 3aKOHA H
Iepuoanueckoii cucremst [.1.
MemnneneeBa

3HaeT B COBEPLIECTBE OCHOBBI
CTPOEHHSI aTOMOB U MOJIEKYJI;
KITACCU(UKAIIIO XUMUIECKHIX
3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTYpaIUy BaI€HTHOTO CJIOS;
VYBepeHHO yMeeT ONpeaesaTh
XMMHUUECKHE CBONCTBA BEILlECTBA
10 UX 3JIEKTPOHHOMY CTPOCHHUIO;
COIOCTABIIATE (PH3NYECKUE U
XMMUYECKUE CBOUCTBA IIPOCTHIX
BEIIECTB, 00pa3yeMBIX
3JIEMEHTaMHU 1aHHOKI
TIOATPYIIEL. YBEPEHHO BIaeeT
HaBBIKAMH OITFICAHUS CBOMCTB
BEIIIECTB HA OCHOBE
3aKOHOMEPHOCTEH,
BBITEKAIOIINX U3
NEepUOAUYECKOT0 3aKOHA U
Ilepuoanueckoii cucremst J{.1.
Menpgeneepa
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

3JIEMEHTOB,

COEIMHEHUM,
BENIECTB U
MaTepuaioB

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OreHka
«xopomo» /
«3aUTCHO»
75-89%
0T max peiTUHroBOi
OLICHKU KOHTPOJIS

Ornenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

HOIIK-1.2. Ananusupyem
MEXAHUBMBL XUMUYECKUX

peakyuil, npouUCXo0AWuUx 6

MexXHON02UYeCKUX npoyeccax u
OKpYdHcaloujem mupe

He 3HaeT crocoObI mosry4eHus,
(dU3HIecKre U XUMAIECKHe
CBOWCTBA 3JIEMEHTOB U UX
COCIMHEHUI; OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUECKUX pEeaKIHii;
3aKOHOMEPHOCTH B U3MEHCHUU
CBOMCTB IIPOCTHIX U CIIOKHBIX
BEIIIECTB; 3aBUCMOCTh
KHCJIOTHO-OCHOBHBIX U
OKHCIIUTENILHO-
BOCCTaHOBHTEIBHBIX CBOMCTB OT
TIPUPOJIBI AIEMEHTOB B X
creneHu okucinenus. He ymeer
ONpeNeIATh PEAKLUOHHYIO
CIOCOOHOCTh HEOPTaHHYECKHX
COEIMHEHUH; BBIABIIATh
3aKOHOMEPHOCTH B U3MEHEHUU
(GIBUIECKIX U XUMHYECKUX
CBOICTB IIPOCTHIX BEIIECTB C
YY€TOM CTPOEHHS MX aTOMOB U
MOJIEKYJI, KPUCTAIIITMUECKOHN
cTpykTypsl. He Bnaneer
3aKOHOMEPHOCTAMU NMPOTECKAHUA
XUMHUYECKUX PEaKIUi,
MPOUCXOJAIINX B
TEXHOJIOTMYECKUX IpoLeccax U
OKpY’KaroIeM MUpe

Hmeert npencrasieHue o
croco0ax Moay4eHus,
(hUBHYECKUX U XUMHUYCCKHX
CBOICTB 2JIEMEHTOB U UX
COCIMHCHUI; OCHOBHBIX
3aKOHOMEPHOCTSIX MPOTCKAHUS
XUMHUYECKUX PEAKITHIA;
3aKOHOMEPHOCTSIX B U3MCHECHHUH
CBOMWCTB MPOCTHIX U CJIOKHBIX
BEIIECTB; 3aBUCUMOCTSIX
KHCJIOTHO-OCHOBHBIX U
OKHCIHUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX CBOUCTB OT
TPUPOJIBI DIEMEHTOB U UX
CTETNEeHU OKHUCIIEHUsI. YMeeT
OTIPEIEIATh C OIHOKAMHU
PEaKIHOHHYIO CTIOCOOHOCTH
HEOPTraHWYEeCKUX COCTUHCHHIT;
BBISIBIISITh 3aKOHOMEPHOCTH B
W3MEHEHNH (PU3UUECKHUX U
XHUMHYECKHX CBOMCTB MPOCTHIX
BEILIECTB C YUETOM CTPOCHUS UX
aTOMOB M MOJICKYJI,
KPHUCTAJUTHYECKON CTPYKTYPBHI.
YacTryHO BrajieeT
3aKOHOMEPHOCTSIMHU TPOTEKAHUS
XUMAYECKUX PEAKIIHIA,
MPOUCXOMASIINX B
TEXHOJOTUIECKUX TpoIeccax U
OKpY’)KarollieM MUpe

Xopo110 3HaeT CHoCcOoObI
TOTy4eHus, PU3NIECKHe U
XUMUYECKUE CBOUCTBA
JJIEMEHTOB U MX COCAMHECHHUI;
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUA XMMUYECKUX
peakuuii; 3aKOHOMEPHOCTH B
HM3MEHEHUH CBOUCTB MPOCTHIX U
CJIO’KHBIX BEILIECTB; 3aBUCUMOCTh
KHCJIOTHO-OCHOBHBIX U
OKHCIIMTENIbHO-
BOCCTaHOBHUTEJIBHBIX CBOUCTB OT
TIPUPOBI SIEMEHTOB U UX
CTEIICHU OKUCIICHHS.
JlocTaToyHO XOPOIIO U yMETIO
YMEET ONpeEniTh
PEaKIHOHHYIO CHOCOOHOCTD
HEOPraHW4eCcKUX COeIMHEHUI;
BBIABJISITH 3aKOHOMEPHOCTH B
HN3MEHEHUH (PU3NIECKHUX 1
XUMUYECKUX CBOMCTB IPOCTBIX
BEIIECTB C Y4ETOM CTPOEHHUS UX
aTOMOB M MOJIEKYIL,
KPUCTAJUIMYECKON CTPYKTYPBHI.
Xopo1o BiraseeT
3aKOHOMEPHOCTAMU NPOTCKAHUSA
XUMHUUYECKUX PEAKLIMHI,
MPOUCXOAAILNX B
TEXHOJOTMYECKUX IpoLeccax u
OKpY’KaIoLEM MHpE

OTIUYHO 3HAET CIOCOOBI
noydeHus, pusnueckue u
XHMHUYECKHE CBOHCTBA
9JIEMEHTOB U UX COEIUHEHUI;
OCHOBHBIC 3aKOHOMEPHOCTH
MPOTEKAHMS XUMHUUCCKIX
peaxuuii; 3akOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB MPOCTHIX U
CJIOXKHBIX BEIIECTB;
3aBHUCHMOCTH KHCJIOTHO-
OCHOBHBIX M OKUCIIUTEIILHO-
BOCCTaHOBHUTEILHBIX CBOMCTB OT
MIPUPOBI AIIEMEHTOB M UX
CTENEHN OKUCIIEHHS. YMEET B
COBEPIIIECTBE OMPENENAThH
PEaKIHOHHYIO CTIOCOOHOCTD
HEOPraHMYIEeCKHX COSTUHEHHUH;
BBIIBIISITh 3AKOHOMEPHOCTH B
HU3MEHEeHUH (PU3UIECKUX U
XUMHYECKUX CBOHCTB MPOCTHIX
BEIIIECTB C YUETOM CTPOCHUS HX
aTOMOB U MOJICKYJI,
KPHCTAJUTNICCKOM CTPYKTYPHI.
OTIMYHO BIaJeeT
3aKOHOMEPHOCTSIMHU MTPOTEKAHHSI
XUMHYECKUX PEaKIHii,
MIPOUCXOISIINX B
TEXHOJOTHYECKUX TPOLIECCax U
OKpY’KarolieM MUpe
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka OrneHka OreHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomuo» / «OTJIHYIHO /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

OT max pelTUHroBoH
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-1.3. Ucnonvzyem
NOYYeHHble 3HAHUS 0151

peutenus 3a0ay

npogeccuonarbHou
OdesimenvbHocmu

He 3HaeT pacnpocTpaHEeHHOCTh
3JIEMEHTOB IO TPpyIIaM U
MOJTpYyIIaM; NPaKTUYeCKoe U
Hay4HOE 3HauCHHE 2JIEMEHTOB
HOATPYIITEI K 00pa3yeMbIX IMU
COEIMHEHU; IPUMEHEHHE
3JIEMEHTOB U UX COSANHEHHH B
npoLeccax XuMH4ECKOH
texHonoruu. He ymeer
IIPOrHO3UPOBATh MEXAHU3MBI
MIPOTEKaHHsI XUMHUUCCKUX
peakuuii. He Bnageer 3HaHUsIMU
XUMHYECKUX U pU3NIECKUX
CBOICTB BEUIECTB U UX
COeIMHEHHH IS 0OecTIeUeHUS
OCYIIECTBICHHS XUMUKO-
TEXHOJIOTHIECKHUX MPOIECCOB U

YacTUYHO 3HAeT
pacupocTpaHEeHHOCTh
3JIEMEHTOB IO IPYIIIaM 1
MOArPYIIIaM; MPAKTUYECKOE U
Hay4YyHOE 3HAYCHUE DJIEMEHTOB
MOJTPYIIIBL U 00pa3yeMbIX HMU
COETMHEHUI; IPUMEHEHHE
3JIEMEHTOB M MX COCIUHEHUI B
rpoueccax XuMH4ECKOH
TEXHOJOTHH. YMEET ¢
omuOKaMu MPOTHO3UPOBATh
MEXaHU3MBbI IPOTEKAHUS
XUMHUYECKUX PEaKIH.
YacTUYHO BaJeeT 3HAHUSIMU
XUMAYECKUX U (PU3NIeCKUX
CBOMCTB BEIIECTB U HX
COCAMHEHMH 7151 00eCIeYeHUs
OCYIIECTBICHUS] XUMUKO-

Xopomio 3HaeT
pactpoCTpaHeHHOCTh
3JIEMEHTOB TI0 TPYIIaM U
MOATPYIIaM; MPAKTUIECKOoe U
Hay4JHOE 3Ha4YCHHE 3JIEMEHTOB
MOATPYMITEI B 00pa3yeMbIX UMU
COCIMHEHUH; IpIMEHEHHE
3JIEMEHTOB U MIX COSIMHEHHH B
rpoueccax XuMH4YeCKOH
TEXHOJIOTUU. YMeeT ¢
omuOKaMy MPOTHO3UPOBATH
MEXaHU3MBbI TIPOTEKAHUS
XUMHUYECKUX peaKkiui. Xopouo
BJIa/IeeT 3HAHUAMH XUMHUIECKHX
1 (pu3NUECKUX CBOWCTB BEIIECTB
Y UX COCIMHEHHH JUIs
obecriedeH s OCYIECTBICHUS

OTIHYHO 3HAET
pacripoCTpaHeHHOCTh
3JIEMEHTOB TI0 TPYIIIaM U
MOATPYIIIaM; IPAKTUIECKOE 1
HAy4YHOE 3HAUYCHHE 3JICMEHTOB
MOATPYIIIBI U 00pa3yeMbIX UMH
COCIIMHEHUI; MPHUMEHECHUE
3JIEMEHTOB U UX COEJUHEHUH B
MpoLeccax XUMUIECKOH
TEXHOJIOTHH. Y MEET JIETKO U
YBEpPEHHO MPOTHO3UPOBATH
MEXaHU3MBI IPOTEKAHUS
XHMHYECKNX peaknnii. OTINIHO
BIIaJI€ET 3HAHUSIMH XUMUYCCKUX
1 QU3MYECKUX CBOMCTB BEIECTB
W UX COEIUHEHUI ISt
obecreveH st OCYIIECTBICHUS

XUMHKO-TEXHOJIOTHUECKUX XHMHKO-TEXHOJIOTHIECKUX
0€30I1aCHOCTH TEXHOJIOTMYECKUX MPOLIECCOB U
TIPOIIECCOB M OE30MaCHOCTH MIPOIIECCOB U OE30MaCHOCTH
KHU3HEIeITebHOCTH 6e30MacHOCTH
KHU3HEACATEIBHOCTH JKU3HEACSTEbHOCTH
JKM3HEIeTeNIbHOCTH
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OreHka
«xopomo» /
«3aUTCHO»
75-89%
0T max peiTUHroBOi
OLICHKU KOHTPOJIS

Ornenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

OIIK-2. Cniocoben
OCYIIIECTBIISATD
MIOVICK, XpaHeHHUE,
00paboTKy U aHAJI3
HHQOPMAIUH 13
Pa3IMYHBIX
HCTOYHHKOB U 0a3
JIaHHBIX,
MpEACTaBIATh €€ B
TpebyeMoM (opmate
C MCIOJIb30BaHUEM
nH(OpPMAaLMOHHBIX,
KOMIBIOTEPHBIX U
CETEeBBIX TEXHOJOTUH

HOIIK-2.4. Hcnonvzyem
Xumuyeckue mMemoovl Ois
peutenus 3a0ay
npogeccuonanbHou
desimenvbHOCmuU

He 3naer mMetos
MaTeMaTHYECKHX PacyeToB JUIS
pelIeHns XUMIYECKUX 3a1a4 U

00paboOTKH Pe3ynbTaToB
nabopaTopHBIX paboT U
sKcrepuMeHToB. He ymeer
HCIIOIB30BATh METOIBI
MaTeMaTHYECKHX PacueToB IS
peuIeHuss XUMUYeCKUX 3a1a4 1
00pabOTKH Pe3yNIbTaTOB
nabopaTopHBIX paboT U
sKcriepuMeHToB. He Bnageer
MaTeMaTHIEeCKHMH PacueTaMHt U
HpeICTaBICHUEM
IKCTIEPUMEHTABHBIX
Pe3yIabTaTOB B TpaduecKoM
BUJIE

YacTu4HO 3HAET METO/bI
MaTeMaTHYECKHX PACUETOB IS
pelIeH s XAMUYECKUX 3a1a4 1

00paboOTKH Pe3yNIbTaTOB

1abopaToOpHBIX PabOT U
IKCIIEPUMEHTOB. YaCTHYHO
yMeeT, AOIMyCKas OIINOKH,
HCTIOIb30BATh METO/IBI
MaTeMaTHIECKHX PACUETOB IS
peLIeH s XUMUYECKUX 3a1a4 1
00paboOTKH Pe3yNIbTaTOB
11abopaToOpHBIX PabOT U
skcrepumenToB. Crabo Briageer
MaTeMaTHYECKUMH pacyeTaMu 1
MPE/ICTaBICHHEM
IKCIIEPUMEHTATBHBIX
Pe3yabTaToB B TpadHuecKOM
BHUJIE

Xopo1Io 3HaeT METObI
MaTeMaTHIECKHX PACUETOB I
pelIeHns XUMUYECKUX 3a1a4 1

00paboTKH Pe3yNIbTaTOB

1abopaTopHBIX padoT U

9KCIEPUMEHTOB. XO0pOIIO yMEET

HCTIONIb30BAaTh METOIBI
MaTeMaTHIECKHX PACUeTOB IS
peLIeHNsT XUMIYECKUX 3a1a4 U

00paboOTKH Pe3ysIbTaTOB

1abopaTopHBIX padoT U

9KCIEPUMEHTOB. Y MEJ0

BJIajieeT MaTeMaTHIECKUMU
pacdeTamu ¥ IpeICTaBICHUEM
IKCIIEPUMEHTATBHBIX
Pe3yIbTaToOB B TpaduecKoM
BUJIE

3HaeT B COBEPIIECTBE METOIBI
MaTeMaTHIEeCKHX PAacueToB IS
pCIICHUsS XMMUYECKUX 33/1a4 U
00paboOTKH pe3ynbTaToB
nabopaTopHBIX paboT U
9KCIEPHUMEHTOB. OTINYHO
YMeEeT HCI0JIb30BaTh METO/IBI
MaTeMaTHYEeCKHX PAacyeToB IS
pelIeHuss XUMHUYEeCKUX 3a1a4 1
00pabOTKHU pe3ynbTaToOB
nabopaTopHBIX paboT U
9KCIIEPUMEHTOB. Y BEPEHHO
BJIAJICET MaTEeMaTHUCCKUMH
pacueTtaMu ¥ IIPEACTaBICHHEM
IKCTIEPUMEHTAITBHBIX
pe3yabTaTOB B rpadUIecKoM
BUJIE
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OreHka
«xopomo» /
«3aUTCHO»
75-89%
0T max peiTUHroBOi
OLICHKU KOHTPOJIS

Ornenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

HOIIK-2.4. Hcnonvzyem
Xumuyeckue mMemoovl Ois
peuierus 3a0auy
npogeccuonanbHou
desimenvbHoCmuU

He 3naeT xumnueckue u
(HDU3UKO-XUMHUYECKHE METOJIBI
JUTSL TTOJTydeHusl JaHHbIX. He
yMeeT 10JIb30BAThCS
CIPaBOYHBIMH JaHHBIMH U
MPOU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BHIIOIHEHHS
71a00paTOPHOro MPAKTUKyMa U
npocTeine UHXeHEpHbIe
pacuetsl. He Bmageer metogaMu
HCCIeTOBaHUs HUHKO-
XHUMHYECKUX CBOHCTB;
JIMTEPaTypPHBIM MOUCKOM
XUMHYECKO# nHdopmarmu ¢
HCTIONB30BAHIEM PA3IHIHBIX
HCTOYHHKOB (CIPABOYHHK,
Hay4YHbIE  HAyIHO-
MOMyJISIPHBIE U3/1aHNS,
KOMIBIOTEPHBIE 0a3bl JaHHBIX,
pecypcesl MHTepHeTa)

Cnabo 3HaeT XUMHYECKHE U
(HDU3UKO-XUMUYECKHE METOJIBI
JUISL TTOTYYEHUSI TaHHBIX.
YacTUYHO yMeeT I0JIb30BaThCs
CIIPaBOYHBIMH JaHHBIMH U
TIPOU3BOIUTH HEOOXOIMMBIE
pacydeTsl A7 BBIIOJIHEHHS
71a00paTOPHOTo MPaKTUKyMa U
npocTeiine UHKEeHEpHbIe
pacuetsl. Cnabo Brageer
METOJJaMH HCCIIEIOBAaHHS
(PM3UKO-XUMHUYECKHUX CBOICTB;
JIUTEPaTypPHBIM OUCKOM
XUMHYECKOH nHpopMamu ¢
HCTIONB30BAHUEM PA3THIHBIX
HCTOYHUKOB (CIIPaBOYHUK,
Hay4YHbIE ¥ HAyTHO-
MOMyJISIPHBIE U3/1aHNS,
KOMIIBIOTEPHEIE 0a3bl JaHHbIX,
pecypcsl HTepHETa)

XO0po110 3HaeT XMMUYECKHE U
(DU3UKO-XUMHUYECKHE METOIBI
JUISL TOTyYCHUSI TAHHBIX.
X0opomIo yMeeT MOJIb30BaThCs
CIIPaBOYHBIMH JaHHBIMH 1
MIPOU3BOIUTH HEOOXOIMMBIE
pacdeTsl 71T BBIIOJIHEHHS
71a00paTOPHOTo MPaKTUKyMa U
npocTeiIne UHKEHEPHbIE
pacuersl. X0po1Io BiIaJIeeT
METOJJAMH HCCIIE0BAHUS
(M3UKO-XNMHUYECKHUX CBOMCTB,;
JIUTEPATYPHBIM IOMCKOM
XUMHYECKOH nHpopMamu ¢
HCTIOIB30BAHUEM PA3THIHBIX
HCTOYHUKOB (CIIPaBOYHIK,
Hay4YHbIE ¥ HAyIHO-
MOMyJISIPHBIE U3/1aHNA,
KOMIBIOTEPHEIE 0a3bl JaHHbIX,
pecypcsl HTEpHETa)

OTIUYHO 3HAET XUMHUYECKHE U
(U3NKO-XMMUYECKHE METOBI
JUIS IOJTy4YCHHUS JaHHBIX.
VBepeHHO yMEET MOJIb30BaAThCS
CIPaBOYHBIMU JJAaHHBIMU U
MIPOU3BOUTH HEOOXOIMMBIE
pacdeTsl IS BBIOIHEHHS
1a00paToOpHOro MPaKTUKyMa U
MpocTeiine UHKEHEpHbIe
pacudeTsl. YBEpEHHO BIaJeeT
METOJAMH HCCIIE0BAHHS
(DU3MKO-XMMHYECKIX CBOMCTB;
JUTEPaTyPHBIM IIOUCKOM
XUMHYecKOH nHdopmarmu ¢
HCTIONb30BAHUEM Pa3IHIHBIX
HCTOYHHKOB (CIPABOYHHK,
Hay4YHbIE I HAyJHO-
TIOMYJISIPHBIC U3AHMS,
KOMITBIOTEpHBIE 0a3bI JaHHBIX,
pecypcesl MHTepHeTa)
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OreHka
«xopomo» /
«3aUTCHO»
75-89%
0T max peiTUHroBOi
OLICHKU KOHTPOJIS

Ornenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

OIIK-5. Cnocoben
OCYILIECTBIIATh
IKCIICPUMCHTAIBHBIC
HCCIIE0BAHUS U
HCIIBITaHUA 110
3aaHHOM METOIUKE,
MPOBOUTH
HaOIIONEHNUS U
HU3MEPEHUS C YIETOM
TpeOOBaHUIT TEXHUKU
0e30IacHOCTH,
00pabaThIBaTh U
HHTEPIPETUPOBATH
IKCIEPUMEHTAIILHBIE
JlAaHHEIE

HOIIK-5.1. Ocywecmensem
9KCHEepUMeHMAbHble
UCCNEO0B8AHUSL U UCNbIMAHUSL
N0 3A40AHHOL MEMOOUKe

He 3HaeT XUMHYECKHE METO/IBI
HCCIIeI0BaHMST XUMHUUECKIX
IIPOLIECCOB Ha SMITUPUUECKOM H
TEOpEeTHYEeCKOM ypoBHsX. He
yMeeT OCYIECTBISITE
11ab0paTOPHBIN XUMUIECKUI
9KCHEPHUMEHT € COOTIOICHIEM
HOPM TEXHHUKH 0€30MacHOCTH; -
HOJIb30BATHCS. XUMHYECKHMHU
peaKkTHBaMH, PACTBOPHUTEISIMU 1
XUMHUYECKOU MOCYH0H;
coOupaTh npocTeime
YCTaHOBKH JUIS TPOBEACHHUS
1ab0paTOPHBIX UCCIEIOBAHUN;
TOJIL30BATHCS (HU3UUECKHM,
XUMHUYECKHM 000pyI0BaHHEM.
He BnazeeTr mpakTHYECKUMU
HaBBIKaMH PaOOTHI C
peaKkTHBaMH; IpHeMaMu paboThI
B XUMHMYECKOH 1abopaTopun

YacTUIHO 3HAaeT XUMUUECKUE
METO/IbI HCCIIET0BAHUS
XMMHYECKUX MPOLIECCOB Ha
SMIMPHYECKOM H
TEOPETHYECKOM YPOBHSIX.
YacTHYHO yMeeT OCYLIECTBISTh
JTa00PATOPHBIA XUMUIECCKUI
9KCTIEPUMEHT C COOII0eHHEM
HOPM TEXHHKHU 0€30I1aCHOCTH; -
TI0JTb30BATHCS] XUMHYECKUMU
PEaKTUBAMHU, PACTBOPUTEIAMH U
XUMHUYECKOH MOCYI0H;
coOupartp npocTernme
YCTaHOBKH JIJIsI TIPOBEICHUS
11a00paTOPHBIX UCCIIEIOBAHNH;
HOJIE30BaThCs PUIUUECKUM,
XUMHYECKHM 000pYyIOBaHHEM.
Crabo BiajieeT NpakTHYECKUMU
HaBBIKAMH Pa0OTHI C
peaKTHBaMH; IpHEMaMU PaboThI
B XUMHYECKOH 1a00paTopun

XO0poI1110 3HAaeT XMMUYECKHE
METO/IbI HCCIICIOBAHUS
XHMHYECKUX IPOIIECCOB Ha
IMITHPHYECKOM U
TEOPETHIECKOM YPOBHSX.
XOopoIIo ymMeeT OCyIIeCTBIATh
71a00paTOPHBII XUMUYECKHUHA
9KCTIIEPHMEHT C COOITI0ICHUEM
HOPM TEXHHKH 0€30IacHOCTH; -
TI0JIB30BATHCS] XUMUUECKHUMHU
peaKTHBaMH, PACTBOPHUTEISIMU U
XUMHUYECKOH MOCYI0H;
cobupaTh npocreinme
YCTaHOBKH JUISl TPOBEACHHUS
11abopaTOPHBIX UCCIIEIOBAHHIA;
TIOJIB30BATHCS (HH3UUECKHM,
XAMUYECKHM 000pyI0BaHHEM.
Xoporo Biaaeer
MPaKTHYECKUMH HaBBIKAMHU
paboThI C peaKTHBAMH;
npueMamu paboThl B
XMMHYECKOH J1abopaTopuu

OTJINYHO 3HAET XUMUYECKHE
METO/Ibl HCCIIEIOBAHUS
XMMHYECKHX ITPOIIECCOB Ha
SMITUPHUYECKOM H
TEOPETHYECKOM YPOBHSIX.
OTJINYHO yMEeT OCYIIECTBISTh
71a00paTOPHBIN XUMUYECKUI
9KCIIEPUMEHT C COOMIOICHUEM
HOPM TEXHHUKH 0€30I1aCHOCTH; -
HOJIL30BATHCS XUMHYCCKHMHU
peaKTHBaMH, PACTBOPHUTEISIMU 1
XUMHYECKOH MOCYH0H;
cobupaTh npocreimme
YCTaHOBKH JUIs IPOBEICHHUS
1abopaTOPHBIX MCCIIEIOBaHUH;
HOJIL30BATHCS (HU3UUECKHM,
XMMHYECKUM 000pyI0BaHUEM.
YBepeHHO BiajieeT
MPAKTHYECKUMHU HaBbIKaMH
paboOThI C peaKTHBAMH;
npueMaMu paboThl B
XUMHYECKOH J1abopatopun
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka OrneHka OreHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomuo» / «OTJIHYIHO /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

OT max pelTUHroBoH
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi

HOIIK-5.2. [Iposooum
Heobxooumble HabaOeHus u
UMepeHust ¢ yuemom

mpebosaHutl mexHuKu
bezonacrocmu

He 3naer ocHOBHBIE IIpaBHIIa
TEXHHUKHU 0€30I1aCHOCTH IIPH
pabote B XMUMHUYECKOH
nabopaTtopuu; OCHOBHBIE
METO/IBI U IIPUEMBI IIPOBE/ICHUS
9KCHEPUMEHTA; J1aO0PaTOPHYIO
MOCYZY, B TOM 4HCIIe
HU3MEPUTEIBHYIO, U NIPaBUiIa
pabots! ¢ Heil. He ymeer
HOJTE30BAThCS MIPABHIIAMH
Oe3omacHoi paboTHI B
XuMuaeckoit maboparopuu. He
BJIaJICCT OCHOBHBIMH ITPUEMaMHU
paboTHl B XUMHYECKOH
n1a00paToOpUH ¢ COOTIOICHUEM
HOPM TEXHHKHU 0€30IT1aCHOCTH

YacTuyHO 3HAET OCHOBHBIE
IpaBUJIa TEXHUKH
Ge3omacHOCTH IIpH paboTe B
XUMHYECKOH 1abopaTopu;
OCHOBHBIC METO/IbI M TIPUEMBI
MPOBEICHUS SKCIICPUMEHTA;
71a00paToOpHYIO MOCYAY, B TOM
YHCIIe U3MEPUTEIbHYIO, 1
npaBuia pabotel ¢ Hell. Caabo
YMEET I0JIb30BaThCs
IIpaBHIaMH 0€30MacHON paboTh
B XUMHYECKOH 1a00paTopui.
Ciabo BajieeT OCHOBHBIMH
npreMamMH paboThI B
XHUMHUYECKOU JTabopaTopuu ¢
COOJTIO/ICHIEM HOPM TEXHUKH
0€e30macHOCTH

XO0poI1110 3HAaET OCHOBHbBIE
NIpaBUJIa TEXHUKH
Ge3omacHOCTH IIpH paboTe B
XUMHYECKOH J1abopaTopHy;
OCHOBHBIC METO/IbI H TIPUEMBI
MIPOBE/ICHHUS SKCIIEPUMEHTA;
1a00paToOpHYIO MOCYAY, B TOM
YHCIIe U3MEPUTENbHYIO, 1
npaBuiIa paboThl ¢ HEl.
‘VYMepeHHO yMeeT NOoIb30BaThCs
IIpaBHIaMH 0€30MacHON paboTh
B XUMHYECKOH 1a00paTopui.
Xopolo Bi1aZieeT OCHOBHBIMHU
npueMamu paboThl B
XUMHUYECKOU JTabopaTopuu ¢
COOJIOICHIEM HOPM TEXHUKH
0e30macHOCTH

OLIEHKH KOHTPOJIS
OTaM4HO 3HAET OCHOBHBIE
[paBUJIa TEXHUKH
6e30macHOCTH TIpH padoTe B
XHMHYECKOH J1abopaTopuH;
OCHOBHBIC METO/IbI M TIPHEMBI
MPOBECHHS SKCIIEPUMEHTA;
71a00paTOPHYIO MOCYy, B TOM
YHCIIe U3MEPUTENBbHYIO, 1
mpaBuiia paboTHI ¢ HEl.
OTJIMYHO yMEET MONB30BAThCS
npaBHIaMu 0e301acHoi paboTE
B XUMHYECKOH 1ab0paTopum.
VBepeHHO BlaJ[eeT OCHOBHBIMH
npreMaMH paboThI B
XUMAYECKOH TabopaTopHu C
COOJIO/ICHNEM HOPM TEXHUKH
Oe3omacHOCTH
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka OrneHka OreHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomuo» / «OTJIHYIHO /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

OT max pelTUHroBoH
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-5.3. Obpabamvieaem u
unmepnpemupyem
ROJNYYEHHbLE
OKCNEPUMEHMANbHBIE OAHHbLE

He 3naeT MeToast 00paboTKH
IKCIIEPHIMEHTAIBHBIX JAHHBIX, B
TOM YHCIIE CTATHCTHYECKHE;
IIpaBHJIa NPEACTABICHUS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
He ymeer onucsiBaTh
HPOBEICHHBIC IKCIICPHUMEHTHI;
BBITOJIHATh PACUETHI C
HCHOJIb30BaHUEM
IKCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX TaHHEIX;
00pabaThIBaTh MOIYICHHBIX
JKCIIepUMEHTAIIbHBIE TaHHBIE;
BBICKA3bIBATH CBOIO TOUKY
3peHHs B 00CYKICHUH
Ppe3yJbTaTOB; IPOBOIUTH
OIIEHKY IPaKTU4YeCKON
3HAYUMOCTH PE3yJIbTaTOB
uccnenosanus. He Bnaneer
MeToJaMH 00paboTKH
PE3yJIbTaTOB IKCIEPUMEHTA;

(PU3MKO-XUMHYECKHM
anmapaToM pacyeTHO-
TEOPETHYECKUX METO/IOB JUIS
U3Y4YEHHs CBOICTB BEIECTB U
HPOLIECCOB C UX YYaCTHEM

Cnabo 3HaeT METOIbI
00paboTKH
9KCIEPUMCHTAIBHBIX JIaHHBIX, B
TOM YHCIIE CTATHCTHYECKHE;
MpaBHIIa IPEACTABICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
YacTH4YHO yMeeT OIHUCHIBATD
MIPOBECHHBIE SKCIICPUMEHTBI;
BBITIOJIHATB PAaCyueThl €
HCIIONIB30BaHHEM
IKCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX JaHHBIX C
ounbkamu; 06pabaThHIBaTh
HOJTy4EeHHBIX
9KCIEPUMEHTAJIBHBIC JJAHHBIC;
BBICKa3bIBATh CBOIO TOUKY
3peHHs B 00CYXKICHUN
PEe3yJIbTAaTOB; IPOBOIUTh
OIIEHKY IPaKTUYeCKON
3HAUYUMOCTH Pe3yJIbTaTOB
uccnenosanus. Cinabo Brajeer
MeToAaMH 00paboTKH
pe3yIbTaTOB IKCIEPUMEHTA;
(hU3UKO-XUMUYECKIM
anmapaToM pacueTHO-
TEOPETHYECKUX METOJIOB IS
U3Y4YEHHs CBOMCTB BEIECTB U
HPOLIECCOB C UX y4aCTHEM

Xopo1Io 3HaeT METObI
00paboTKH
SKCIIEPHMEHTAIbHBIX JAHHBIX, B
TOM YHCJIE CTATUCTHIECKHE;
MpaBHIA IPEACTABICHHS
9KCTIEpUMEHTAIbHBIX JaHHBIX.
XO0poIIo yMeeT ONnuchIBaTh
NIPOBEACHHBIE YKCIIEPUMEHTHI;
BBITIOJIHSATE PacyeThl ¢
HCIIONIb30BaHUEM
9KCIIEPHIMEHTAIBHBIX 1
CIPaBOYHBIX JAaHHBIX;
00pabaTeIBaTh MOTYIEHHBIX
SKCIIEPIMEHTAIbHBIC JTAHHEIE;
BBICKa3bIBAaTh CBOIO TOUYKY
3peHus B 00CYyKACHUN
Pe3yabTaTOB; IPOBOUTH
OLICHKY MPAKTHYECKOit
3HAYNMOCTH PE3yIIbTaTOB
HccieIoBaHus. XOpOoIIo
BJIaJIeeT METOJaMU 00paboTKH
Pe3yIbTaTOB SKCIIEPHUMEHTa,;
(DU3MKO-XUMHYECKHM
annapaToM pacyeTHO-
TCOPETHUCCKUX METOIOB I
U3YyUCHUA CBOICTB BCIIICCTB U
TIPOIIECCOB C UX yJacTHEM

OTINYHO 3HAET METOIbI
00paboTKH
SKCTICpUMEHTAIBHBIX JaHHBIX, B
TOM YHCJIE CTATHCTUIECKHE;
TIpaBHJIA IPECTABICHHS
9KCIIEPHIMEHTAIbHBIX JAHHBIX.
VYBepeHHO yMeeT ONNCHIBATh
MIPOBE/ICHHBIE YKCIIEPUMEHTHI;
BBITIOJTHATE PacyeThl C
HCIIOJIb30BaHUEM
9KCTIEpUMEHTAIBHBIX U
CNPABOYHBIX JAHHBIX;
00pabaTeIBaTh MOTYIECHHBIX
SKCTIepUMEHTAIIbHBIE JAHHEIC;
BBICKa3bIBAaTh CBOIO TOUKY
3peHust B 00CYXICHUN
Ppe3yIbTaToOB; IPOBOIUTH
OLICHKY IPaKTHYECKOM
3HAYNMOCTH PE3YIIbTaTOB
HCCIIEJOBAHUS. Y BEPEHHO
BJIaJieeT METOaMu 00paboTKU
pe3yIbTaTOB HKCIICPHMEHTA;
(U3UKO-XUMHYECKUM
anmapaTtoM pacuyeTHO-
TCOPECTUUCCKUX METONOB I
U3YyUCHUA CBOICTB BCIICCTB U
MPOIIECCOB C UX YJacTHEM
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTeunplii (OH YKOMILIEKTOBAH MEYAaTHBIMU M3JaHUSMH U3 pacdyeTta He MeHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro OOydarollerocs M3 4yuciia JIHII,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUILINHY.

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3x., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muuaka H.JI. O6mas xumust: YueOnuk mis 6akanaspos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S1.A.O0mas u Heopranudeckass xumust: Yueonuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-OubOnMorpadgpuyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckasi CBs3b M CTpOEHHUE BeliecTBa: MoHorpadus/ B.U.
Haymos, I'.A. [lanuuea, JI.LH. Yetsipboxk, XX.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxuuit Hosropon, 2012. — 344 c.

2.2 Tangxkun AJL. Xwumusg / AJL T'aaxun, B.K OcmanoB. HI'TY um. P.E. AnekceeBa. —
Hwxnanit Hosropox, 2013. — 178 c.

6.3. MeToauuecKkue YKazanusi, pEKOMCHAALUNUA U IPYIrue MaTepuaJibl K 3aHATUAM

B cniucok «Meroanueckue ykazaHus, pEeKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOJMYECKUE YKa3aHHWA M PEKOMEHJALMU IO MPOBEACHHUIO JabOpaTOpHBIX H
MPAKTUYECKUX YYEOHBIX 3aHATUN MO JAaHHOW AUCIUILIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooagamenimu:

3.1 CmupnoBa JI.A. CTpoeHure aToMa: METOJIMYECKUE YKa3aHUs K MPAKTHUYECKUM 3aHITUSM
Mo Kypcy oOmeil ¥ HeopraHu4ecKol XHWMHUHU ISl CTYJEHTOB XHUMHUYECKUX U HEXUMHUYECKUX
CHelralbHOCTeH THEeBHOM U BeuepHel Gpopm oOyuenus / JI.A. CmupHoBa, XK.B. Manynesuy, I'.A.
[Tanuuesa, I'.®. Bomoaun, JI.H. Yetsipook, C.B. Kpacnony6ckas // H. Hosropoa. HI'TY um. P.E.
Anexceena. 2007. 39 c.

3.2. KoBaneBa O.H. Crpoenue aroma. XuMHUYecKas CBs3b: METOA. YKa3aHHs Jid
NPOBEIEHUSI KOHTPOJIBHBIX PabOT M KOJJIOKBUYMOB MO Kypcy oOILIed XUMHMM il CTYAEHTOB
XUMHUYECKUX U HEXUMUYECKUX CIEIUATBHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (popm 00ydeHus /
O.H. Koganesa, T.B. Ca3ontbeBa, A.Jl. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.3. HaymoB B.1. Xumnueckas cBsi3b: METOJ. YKa3aHMsS K NPAKTUYECKUM 3aHATUAM I10
Kypcy oOmield XMUMHM JUIs CTYJE€HTOB HEXMMHYECKHUX CIEIHMaTIbHOCTEH JHEBHBIX, BEUEPHHUX M
3aouHbIX ¢akynpTeToB/ B.M. Haymos, JI.H. Yersipbok, I'.A. Tlanuvesa / H. Hoeropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

3.4. Haymor B.M. KommiekcHble COCIMHEHHS: METOAMYECKHE YyKa3aHUs K yabd. u
NPaKTUYECKUM 3aHATHAM IO Kypcy oOmieid u Heopranumdeckoil xumuu HI'TY nmns crynentoB
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xuMuueckux crenuanbHoctedt / B.M. Haymos, . A. [lannuesa, JI.H. YetsipOoxk. / H.HoBropo.
HI'TY um. P.E. Anekceena. 2014. 51 c.

3.5. KoBaneBa O.H. CgoiicTBa 31eMeHTOB: yueOHO-MeTOA. mocodue K jald. padoram 1o
Kypcy «OO0mas u HeopraHuueckas XUMHUs», «XUMUS dJIEMEHTOB» I CTYJICHTOB HampaBICHUI
18.03.01 «Xumuueckas TexHomorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoBeaeHue
W TEXHOJIOTMU MartepuaioB» Bcex (opm obOydenus / O.H. Kopamera, XX.B. Mamynesuu, T.B.
CazontheBa // Hwxunit HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meronuueckue PEKOMEHIAIMU IO OPraHU3alUd ayAUTOPHOWH paboThl. [IpHHATEI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara ob6pamenns 23.09.2015.

3.2 Meroauyeckue peKOMEHJAllMU [0 OPraHU3alUK U IUIAHUPOBAHUIO CaMOCTOSITEIILHON
paboThl cTyneHToB no aucuurmiuHe. [Ipunatel YueOno-meroguueckum coBetom HI'TY um. P.E.
Aunekceena, IIPOTOKOJI Ne 2 oT 22 arpens 2013 T. DNEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeronoB  oOyuenusi», Epmakoa T.M., MHWeamkun E.I'., 2013 r. DiuekTpoHHbII
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMOHHOE OBECIIEYEHUE JJUCLHUIIJINHBI

YueOHBI Tpollecc MO  JUCHMIUIMHE  OOeCredeH HEOOXOJUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOro MPOTPAMMHOTO OOECTeueHHusi, B TOM YHCIe
OTEUYECTBEHHOTO MPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimed PIIJ] u
MOJJIEKUT OOHOBJICHUIO TPU HEOOXOAUMOCTH).

7.1. Tlepeyenb  pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHMKALMOHHOH  ceTH
«HTEepHETY», HEOOXOAMMBIX /IJIsI OCBOEHUSI TUCHHIIMHBI (MOLYJIs1)

[TepedyeHs MpOrpaMMHBIX TTPOTYKTOB, UCTIOIB3YEMBIX TIPH MPOBEJACHUH PA3THYHBIX BUIOB
3aHSITHIA TT0 TUCIUTUIMHE (OTKPBITHIM TOCTYM):

1.  Koncynsrantllmtoc [Dnexktponssiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
nocrtyna: http://www.consultant.ru/.

2. Hayunas  osnektponHas  OmOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:
http://elibrary.ru/defaultx.asp

3. DaekrponHas OubanoTeyHas cucrema [10BOHKCKOTO TOCY/IApCTBEHHOIO YHUBEPCUTETA
cepBuca [DneKTpoHHbIN pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4.  DnekTpoHHO-OMONMOTEeYHas cucreMa Znanium.com [DIEKTpOHHBINH pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpsiToe 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/.
- 3ary ¢ sKpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmosas, muozoompaciesas 6aza oanHvix (B/)
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.
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7. bazvl oannvix Bcepoccuiickoco uncmumyma Hay

HOU U mMexXHUuYecKou uHgopmayuu

(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmMpPOHHbLLL
pecypc]. - Pearcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8.  Vuueepcumemckaa unghopmayuonnas cucmema

Poccus [IOnekmpounnwiii pecypc|]. -

Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb NpOrpaMMHOro odecredyeHuss ¥ HH(OPMALMOHHBIX CIHPABOYHBIX

CHCTEeM
Tabnuya 7 - llepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM
Ne HaumenoBanue IbC Ccbuika, Mo KOTOpoit
ocymectiasercs aocryn Kk I6C
1 KoHCynbTanT cTyaeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 FOpaiit https://biblio-online.ru/

Tabnuya 8 - llepeuenv npozpammnozo odecnevenus

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHUBEPCUTETE HA IOTOBOPHOIl OCHOBE

IMporpammHoe obecneyeHne
CBOOOTHOTO PACIPOCTPAHEHHS

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (munensus
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (iumen3ust Ne
42470655)

Microsoft Office (muniensus Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 sum. Ne 43178971

Microsoft Windows XP Professional (mumen3us Ne 43178980)

MicrosoftOffice 2007 (muren3ust No 44804588)

1C npennpustue 8.1 (JTUIEH3UOHHOE COTTIAIICHNE
Noe800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munen3us Ne 65112135)

Dr.Web (c/H GMN9-DSLH-G4U1-LW6H ot 11.05.23)

Koncynprantllnroc ([JoroBop Ne 28-13/16-313 ot 27.12.16)

Texoakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpoQeccHOHANbHBIX

06a3 JaHHBIX M WH(POPMAIMOHHBIX

CIIPABOYHBIX CHCTEM, K KOTOpPBIM obOecmeueH AOCTym (yIaleHHbIH AOCTym). JlaHHBIM mepedeHb
MO/IJIEXKUT OOHOBIIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

B nmanHOM paszgene MoryT ObITh NMPHUBENEHBI PECYPCHI (CCBUIKM Ha CaWThI), HA KOTOPBIX
MOXHO HAWTH TOJE3HYI0 I Kypca WH(OpPMAIWIO, B T.4. CTAaTUCTHYECKUE HWJIM CIIPABOYHBIE

JaHHBIC, yLIC6HBIC MaTcpuraibl, OHJIaliH KYpChbI U T.I.

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanvhvlx 06a3 OAHHBIX U

MH¢0 MAUUOHKBIX CRPABOYUHBIX CUCHIEM

HaumenoBanue npodeccuoHaJIbHOM 0a3bl
Ne AAHHBIX, HH(POPMALMOHHO-CIIPABOYHOM
CHCTEMBI

Joctyn k pecypcey (yAaJeHHbIH
AOCTYII ¢ YKa3aHUEM
CCBUIKH/I0CTYH U3 JIOKAJBHOM CeTH
YHUBEPCHUTETA)

1 baza pgaHHBIX CTaHZAPTOB M PErJIaMEHTOB

https://www.gost.ru/portal/gost
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HaumenoBanue npogeccnoHanbHOM 6a3bl

Hoctyn K pecypcey (yaajaeHHbIH
JAOCTYI C YKa3aHUEeM

Ne JAHHBIX, HHGOPMALIMOHHO-CIIPABOYHOM N
CCBHUIKHM/TOCTYI U3 JIOKAJIbHOM ceTH
CHCTEMBI
YHHBEpPCHTETa)
POCCTAHIOAPT //home/standarts
DOnexTpoHHAas 0Oa3za uW30paHHBIX CcTaTedl  IIo )
2 P P http://www.philosophy.ru/
bunocopun
Ennnniin apXxuB IKOHOMHYECKHUX Hu .
3 p http://sophist.hse.ru/data_access.shtml
COLIMOJIOTHYECKUX JAHHBIX
Bba3sl aHHBIX HamuoHanbHOrO  CcOBETa IO
4 A N H http://www.ncva.ru
OLIEHOYHOH JIeSITENLHOCTH
CnpaBouHas MpaBoBast cucreMa .
5 JIOCTYII U3 JIOKAJIbHON CETH
«KoncynbrantlInrocy
NHudopmanmoHHo-cripaBoyHas cucTeMa .
6 JOCTYM U3 JIOKATbHON CETH

«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCbI J1JIs1 UTHBAJINJ1OB U JINIL C OB3

B Tabm.

10 yka3zaH 1miepedyeHb OOpPa30BATEIBHBIX PECYPCOB,

UMEIIUX  (OPMBEI,

AJIalITUPOBAHHBLIC K OTIPaHHUYCHHUAM HUX 3O0POBbsA, 4 TAKIKC CBCACHHUA O HAIMYHUHKU CIICHUAIBHBIX
TCXHUYCCKHUX CpCIACTB 06yqu1/m KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BaHUAI. HpI/I
3aI10JIHCHHUHU Ta6J'II/II_U>I MOJKET OBITH HCIIOIL30BaHa HH(bOpMaI_[I/IH, pasMCIICHHAsT B IIOAPA3ACiic

«loctynHas

cpeaa» CIICHUAIM3UPOBAHHOI'O

pazznena

caita HITY «Csenenus 00

oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazoseamenvusle pecypcol 0141 uneaiuoos u auy ¢ OB3

Ilepeuenn 00pa3oBaTeIbHBIX PECYPCOB,

CBeIleHI/Iﬂ 0 HUINYMHU CICHUAJIBHBIX
TEXHUYECCKUX CPEACTB oﬁyqeﬂuﬂ

Ne NMPUCIOCOO0JIEHHBIX IS HCIOJIb30BAHUSA
KOJUIEKTHBHOI0 M HHAMBUYAJIbHOI0
uHBaguaamMu u Junamu ¢ OB3
MOJIb30BAHUS
1 OBC «KOoHCYnbTaHT CTy€HTa» 03BYUYKa KHHT U YBeJTHYeHHE mpudTa
CrenuagIbHOE MOOUITEHOE MPUITOKECHHE -
5 9BbC «Jlanb» CHUHTE3aTOp peUH, KOTOPBII
BOCITPOM3BOJIUT TEKCTHI KHUT  MEHIO
HaBUTAIUU
3 ObC «Opaiity BEPCHS TSI CIIA00BUSTITUX
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VYyeOHbIe ayquTOpUN I MPOBEJACHUS 3aHATUA IO

JTUCIUTIIINHE,

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE JIJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

OCHAIlICHBI

000pyIOBaHMEM M TEXHHUYECKHMHU CPEICTBAMHU OOYUEHHS, COCTAB KOTOPBIX OINPEICICH B
JTAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHuil 0Jist CAMOCHOAMENbHOIL

paoomout cmyoenmos no OUCUUnIUHe

Ilepeyenn
HaumenoBanue
. JIMIICH3UOHHOI'0
ayIMTOpUil N
NoMeleHu ! IJIs OcHalEeHHOCTH Ay U TOPUI porpaMmMHoro
Ne . . y . obecrneyeHus.
yqeﬁﬂou ) | MNOMECINCHUU U ITOMCIICHUHN
. PexBHU3HUTHI
CaAMOCTOATECJIBHOU TOATBeP:KIAIONIEr
padoThI P
0 JOKYMEeHTa
1. Jlocka menoBas - 3 1mT.
2. Crombl 1aboparopHbie (pabouce
MecCTo cTyjieHTa) Ha 20 yer.;
3. Pabouee mecTo mpemnogaBaresst — 2
IIT.;
1224a 4. BeITspKHBIE TIKagHI - 2 T,
y4aeGHast ayIUTOPHUs I 5. ObopynoBaHHUe TS IPOBEACHUS
IIPOBEICHHUS IPAKTHYECKHX U 1ma00paTOPHBIX 3aHIATHHN 110 TUCIUILIHHE
71a00paTOPHBIX 3aHATHUH, XUMHUA: 5
IPYIIIOBBIX 1 MHANBALYaNbHbX | WKA( CYMHIbHbIH - 2 T,
KOHcyHLTaI_IPII?'I, DJICKTPOXUMUYCCKUE AYECUKU TSI USMEPCHUA
DJIC XuMHUYECKOTO 3JIEMEHTa - 3 IIT.,
1 TEKYILEro KOHTPOJIS U
. 3JIEKTPOJIU3EPHI - 4 1IT.,
HpOMe)Ky:fquOH arrecrannu BeIpsiMuTeny b5-47 — 6 wir.,
(xadenpa "IlponsBoxcTBeHHas pH-metpet «MILUI-301» - 4 wit.,
0e30IaCHOCTD, YKOJIOTHS U KATOPUMETPHI — 4 IIIT.
xumus" r. Hwxauit HoBropon, | secw anamuruueckue 4 mr.,
yin. Mununa, 24) muctwustop 13-10 - 1 mr.,
KOJIOOHArpeBaTeN — 3 MIT.;
BOJIETMETPHI ndpossie B7-38 — 3 mwiT.,
BECHI TEXHUYECKHE — 2 IT.,
Tabnuiel Menaeneesa- 4 mir.,
naboparopHast XUMHUYECKas OCyaa U
PECaKTUBBL
Ha0op y4eOHO-HAIISIHBIX TOCOOHH
6147
yaeOHas ayqUuTOpHUS IS
MPOBEACHUS 3aHATHI .
pneKﬂ HOHHOTO 1 1. Windows XP, Prof,
H S/P3 (moamucka Dream
CEMUHAPCKOTO THTIA, .
TPYNIOBBIX U HHAUBUAYAIbHBIX | 1.Jlocka MenoBas Spark Premium,
py . ' sorosop NeTr113003
2 KOHCYJIbTAIIHIA, 2. PaGouee mMecTo mpernoaBaTens or 25.09.14);
TEKYIIETO KOHTPOJIS U 3. PabGouee MecToO CTyIeHTa - 64 uel. I
0| 0Me>¥<m OYHOMU ;l[fTGCTa 15051 4. [lepconanbHBIN Kg»ilnmee 2. Dr.-Web (c/ GMNO-
POMENCYT ! Sep P DSLH-G4U1-LW6H
(xadenpa "IIponsBoacTBeHHAs
or 11.05.23)
0e30MacHOCTb, SKOJIOTHS U
xumus" r. Huwxuuit Hoeropon,
Kazanckoe m1., 12)
6265 .
deGHas ayIUTOpHS 1A 1. Tocka memoBasi - 1 mT;
y N 2. Tabmuua JI.1. Menaeneesa - 1 mit.
3 MIPOBEACHUS 3aHATHI

JICKIIMOHHOTO 1
CCMHWHApPCKOro Tumna,

3. PabGodee mecTo TipernogaBaTens
4. Pabodee MecTo cTyneHTa - 42 Jelr.
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Ilepeyennb

HanmenoBanue
R — JUIEH3HOHHOI0
" . MPOrpaMMHOI0
nmoMeIeHu i IJis OCHALLIEHHOCTH AYIUTOPUI porp
Ne N . . odecmeyeHus.
yueOHOH 1 NoOMelIeHUH U MoMeIleHn PeKBUSHTLL
CaMOCTOATEJIbLHOM
paGoTHI NMOATBEPAAIOIIET

0 IOKyMeHTa

TPYIIIOBBIX W MHIUBUIYAITBHBIX
KOHCYJIbTaluH,
TEKYLIEr0 KOHTPOJIS U
MPOMEXYTOUHOM aTTecTaluu
(xadenpa "IIpousBoacTBEHHAS
0€30IaCHOCTD, YKOJIOTHS U
xumus" r. Huwxuuit Hosropon,
Kazanckoe 11., 12)

10. METOAUYECKHUE PEKOMEHJALIMN OB YYAIOIIUMCA
1O OCBOEHUMIO JTNCHUITJIMHBbI

10.1. O0mme MeTOAMYECKHME PEKOMEHIAUMH /Js1 O0yYalOIMXCA II0 OCBOCHHUIO
AUCHHUILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTUHN

JucuunnuHa  pealn3yercs TOCPEIACTBOM  MPOBEACHHUS  KOHTAKTHOW  paboThl ¢
oOydaromuMucs (BKJIIOYas MPOBEAEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 00YJAIOMINXCS M TPOMEKYTOTHOM aTTECTAIIH.

KonTaktHas paboTa MOXKeT ObITh ayJIUTOPHOM, BHEAYAUTOPHOH, a TaKkKe MPOBOJUTHCS B
JIEKTPOHHON HH(OPMAIIMOHHO-00pa3oBaTeIbHON cpene yHuBepcurera (namee - OHOC). B
ClIy4yae TPOBEACHHUS YaCTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacriicaHueM y4deOHBIX 3aHSATHN), TPYIOEMKOCTh KOHTakTHOM paboTel B DUOC skBUBajIeHTHA
ayJIUTOpHOM pabore.

[IpenomaBanue  AUCHUIUIMHBI  BEAETCS C  MPUMEHEHHEM  CIEAYIONIMX  BHJIOB
00pa30BaTeNbHbBIX TEXHOJIOTHIA:

-0aNbHO-PEUMUH208asl MEXHOI02US OYEeHUBAHUS (NPU HATUYUL),

- KOLOKGUYM,

- KOHmMpoabHas paboma,

- mecm;

- omuem no 1ab6opamopHuIM paboma.

[To utoram Tekyliel ycHeBaeMOCTH CTYIACHTY MOKET OBbITh BBICTABIEHA OIEHKA II0
MIPOMEKYTOUYHON aTTeCTallid B COOTBETCTBUU 3a HAOpaHHBIMHU 3a cemecTp OaymiamMu. CTyIEHTHI,
BBHITIOJTHUBINME BCE OO0sI3aTENIbHBIE BUJbI 3aIJIAHUPOBAHHBIX YYEOHBIX 3aHATHH K MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTeCTaluu (IK3aMeHy).

Pe3yabTaT 00yuyeHusi cunraercss c(pOPMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIU
TEOPETUUECKOE COJIep’KaHNe Kypca OCBOCHO MOJHOCTHIO. [Ipu yCcTHBIX coOeceoBaHUsAX CTYACHT
MCYEPIBIBAOIIE, MTOCIEI0BATENIBHO, YETKO U JIOTUYECKU H3J1araeT yueOHbI MaTepuai; CBOOOIHO
CIIpaBJIsIeTCS € 3aJa4aMH, BONPOCAaMH M JPYTMMHU BHJIAMH 3aJaHUN, HCIOJIB3YET B OTBETE
JOTIONTHUTENIBFHBIA MaTepuan. Bce mpemycMoTpeHHBIe padoueilt ydeOHOI mporpamMmoi 3agaHus
BBITIOJIHEHBI B COOTBETCTBHHM C YCTAaHOBJIICHHBIMH TpPEOOBAaHUSIMHU, CTYACHT CIOCOOCH
aQHAJIM3UPOBATh TMOJYUYEHHbIE PE3YyJIbTaThl, MPOSBISIET CAMOCTOSTEIBHOCTh IPHU BBITOJIHEHUH
3aJaHuH.

Pe3yabraTr 00yueHusi cumraercs C(OPMHUPOBAHHBIM HA TOPOTrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJEepKAaHUE Kypca OCBOEHO MONHOCTHIO. [Ipu yCTHBIX coOecenoBaHUsAX CTYIEHT
MOCIIEI0BATEHHO, YETKO M JIOTHYECKH CTPOMHO M3Jaraet y4eOHBIN MaTepuai; CIpaBIIIETCS C
3aJayaMy, BOIMPOCaMU M JPYTMMH BUAAMU 3aJaHHi, TpeOyroluX NpUMEHEHUs 3HaHWi; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHON mporpaMMoil 3afaHWsl BBIIOJHEHBI B COOTBETCTBUH C
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YCTQHOBJICHHBIMH TPEOOBaHUSAMH, CTYAEHT CIOCOOEH aHAIM3MPOBATH MOJIyUYECHHBIEC Pe3yJIbTAThI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBITTOJHEHUH 33/1aHUN

PesyabraT 00yueHusi cuuraercss HecGOpPMHPOBAHHBIM, €CJIM CTY/IEHT IIPU BBIOJIHEHUN
3aJaHUil HEe JAEMOHCTPUPYET 3HAHUN y4eOHOro marepualia, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMU 3aTPYIHEHUSMHU BBINOJHSAET 3aJaHUsl, HE JAEMOHCTPUPYET HEOOXOAMMBIX YMEHHI,
KayeCTBO BBINOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSIM, KAUE€CTBO UX
BBITIOJIHEHUS OLIEHEHO YMCIIOM OajUIOB HUXKE TPeX MO OLIEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKazaHus JJIsl 3aHATHH JIEKIMOHHOT0 THIIA

JIeKIMOHHBIN KypC IPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOT0 TUTaHa. B X0/e JIeKIIMOHHBIX 3aHATUH PACKPBIBAIOTCS 0a30BBIE BOIPOCHI B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuia 4). O003Ha4alOTCs KIIOYEBBIE ACHEKThl TEM, a TaKXKe
JIENaloTCs aKIeHThl Ha Hauboyiee CIIOKHBIE M BaKHbIE TOJIOKEHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIUH  SBISIOTCS OMOPHOM OCHOBOW It TOATOTOBKM OOydYaromMXCs K
MIPaKTUYECKUM 3aHATHUSM / JaOOpaTOPHBIM paboTaM M BBIMOJHEHHUS 3aJlaHHH CaMOCTOSTEIbHOM
paboThl, a TaKXKe K MEPOIPHUATUSIM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUHOU
aTTecTalMy M0 JUCIIAILINHE.

B Xxome NeKIMOHHBIX 3aHATHH PEKOMEHIYeTCS BECTH KOHCIEKTHPOBAaHUE Yy4eOHOTO

Marepuaa.

10.3. MeToauyeckne YKa3aHHUS 10 OCBOCHMI0 JUCHUILIMHBI Ha J1a00paTOPHBIX
paborax

JIaGopaTtopHble pPabOTHl MO3BOJSAIOT MPHOOpPECTH CTYAEHTaAM YMeHHUs pabdoraTh ¢
XUMHYECKIMH PeareHTaMu, OCy/I0i U MPUOOPaMH, OCYIIECTBIATh XUMUYECKAN IKCIIEPUMEHT U
IPOBOJUTH NEPBUYHbIE HaydHble HMccienoBaHus. B naboparopHble paOOThI BBEJEHBI AJIEMEHTHI,
TIOBBIIIAIONINE WHTEPEC CTYACHTOB K HUM M MX IMO3HABATEIBHYIO aKTUBHOCTH. J[Jsi MOBBIIICHHS
MO3HABATEIbHOM aKTUBHOCTH CTYJEHTOB U MPUOOPETEHHs] MMHU MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIICIOBAaHMS, B OTH KIIACCHYECKHE JIA0OpaTOpHBbIE PaOOTHI BBEACHBI DJIEMEHTHI HAayYHOTO
UCCIIEIOBaHMsI, KaK-TO:

a) CaMOCTOSITENILHO MOI00PATh PEAKTUBBI JJISl TIPOBEICHHS TOW WIIM MHON PEaKIIim;

0) OOBSICHUTH NMPOTEKAHUE OJHOM peakluu M He MpOTeKaHWe APYrod, Ha MEpBBIN B3I
10/100HOM, peakluu;

B) IpejcKa3aTh MPAKTHUECKOE 3HAYEHHE TOM MM MHOM peakluH, CONpPOBOXKIAIOLIeHcs
HEOOBIUYHBIM 3 (PeKTOM, U T.1.

ITonroToBKy K KaxJ10i 1abopaTopHON paboTe CTyAEHT AOKEH HauaTh C O3HAKOMJIEHHUS C
TUTAHOM 3aHSTHS, KOTOPBII OTpaXkaeT co/IepiKaHue MPEI0KEHHOM TEMBI.

[Tocne BBIMONMHEHUS KaXJ0W 1abopaTopHO pabOThl CTYAEHT O(QOpPMIISET OT4YeT, B
KOTOPOM YKa3bIBAIOTCS IIETTM PalbOThI, XOA pabOTHI, JaeTCs PUCYHOK M ONHMCAHWE YCTaHOBKH,
TabJIMIIa YMCICHHBIX Pe3yJbTaTOB, BHIYUCICHUS U BHIBOIBI.

[Tpu onleHMBaHUH Ta00OPATOPHBIX PAOOT YUUTHIBAETCS CIIEIYIONIEe:

- Ka4eCTBO BBIMOJIHEHUS] HKCHEPUMEHTATBHO-TIPAKTHUECKOM YacTH paboOThl H
CTETEeHb COOTBETCTBHS PE3yIbTaTOB PabOThI 3a/JaHHBIM TPEOOBAHUSM;

- KayecTBO 0(OopMIIEHHSI OT4eTa Mo pabdoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI TP 3aIIUTE PaOOTHI.

IIPY BBITTOJIHEHUH UMM KOHTPOJIBHBIX 3aJIaHHH.

10.4. MeToanyecKue yKa3aHHs 10 CAMOCTOSITEJIbHOM padoTe 00y4YaroLUXCst

CamocrosiTennpHass pabota oOecreuynBaeT MOATOTOBKY OOyYaromerocs K ayJuTOPHBIM
3aHATUSAM M MEPOIPUATHUAM TEKYIIEro KOHTPOJSA U IMPOMEKYTOUYHON aTTECTAllUU 110 U3y4aeMOu
TUCIUTUTHHE. Pe3ynbTaThl ATOH MOATOTOBKH MPOSBISIOTCS B AKTUBHOCTH OOydYarolierocss Ha
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3aHIATHSIX W B KayeCTBE BBIOJIHEHHBIX MPAKTHUYECKUX 3aJaHUi U JOpyrux (OpM TEKYIIEro
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aaHUN IS CAMOCTOSATEIHHOUW PabOThI pPEKOMEHAYETCS MpopadoTKa
MaTepUAJIOB JIEKIIMH MO KaXKIOW NPOMACHHONM Teme, a TakKe H3y4YeHUE PEKOMEHyeMOMn
JUTEPATypHl, IPEACTABICHHON B pa3nene 6.

B mnporecce camocTosTenbHOW pabOThl MPU W3YUYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIEHUATM3UPOBAHHBIX AYAUTOPHSIX I CAMOCTOSTEILHON paOOThI
(ykazano B Tabm. 11). B aymuropumsx wumeercs JOCTylm uepe3 HMHPOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «HTEpHET» K JIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIbHON
cpene yauBepcurera (OQMOC) u anekrponHoit onbanoteunoit cucreme (ObC), re B 3eKTpOHHOM
BUJIC PACIONIATalOTCsl y4eOHble M Yy4eOHO-METOJAMYECKHE MaTepuaibl, KOTOPbIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI IPU U3YUEHUU AUCLUTIINHBI.

Jnst oOydaromuxcs 1Mo 3a04HOi (hopMe 0OydeHHus caMmocTosiTeNbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

10.5. MeToanyeckune yKka3aHus /il BbINOJHEHU KOHTPOJIbHBIX padoT

[Ipu m3ydyeHum Kypca «XUMHH 3JEMEHTOB» IPOBOIUTCS 3 KOHTPOJBHBIX PabOTHI 1O
pasjesiaM JUCIHILINHBL.

B koHTposbHYIO paboTy Ne 1 BXOZST BOIPOCHI IO CTpoeHue atoma u [lepuomudeckomy

3akony um. .M. Menneneesa: 3amanue 1- 25 (1o BbIOOpY NpemnojaBaTensl) U3 METOAMYECKUX
ykaszanuii: JI.A. CmupHoBa, JK.B. Manynesud, I'.A. [lanudesa, [.®. Bomoausn, JI.H. YerbipOok,
C.B. Kpacnony6ckas. Crpoenue aroma. H. Horopon. HI'TY um. P.E. Anekceera. 2007. 39 c.

B xoHTponbHYIO padory Ne 2 BXOIST BOMPOCH! MO XUMHUYECKOW CBS3M: 3amada 1-29 (1mo
BbIOOpPY mpernoaaBarens) u3 meroauueckux ykazanui: O.H. Kosanesa, T.B. CazontheBa, A./.
CamconoBa Crtpoenue aroma. Xumuueckas cBszb. H. Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

B xoHTponbHyt0 padoTy Ne 3 BXOAAT BOIMPOCH O KOMIUIEKCHBIM COE€MHEHUSM: BapUaHT
1-25 (mo BeIOOpY mpemnojaBaTens) U3 Meroauueckux ykasanui: B.M. Haymos, I'.A. Ilannyesa,
JLLH. Yetripoox Kommekcusie coequnenus. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2014. 51
c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA IUCHUTIJIMHBI

TunoBbie KOHTPOJIbHBIC 3aIaHNS WJIH HHbIE MaTepHaIbl, HCOOXOAUMBbIE VIS OLCHKH
3HAHUH, YMEHH i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIEro KOHTPOJIS yCIIeBaeMOCTH

Bonpocel, nHAMBUAYaAIBHBIE 33aHUS U 33Ja4H [IPEICTABICHBl B METOJUYECKUX yKa3aHUAX
K IPAKTUYECKUM U JTaOOpaTOpHBIM 3aHATUsAM [3.1 — 3.5], npeacraBieHHbIX B 1. 6.3.

Ilpumepvt munoeswix 3a0anuii:

11.1.1. TunoBbIie 3a1aHUs K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM

3anstue Ne 8-12
Pemenne 3a1a4 o XuMM4eCKOM CBSI3U M CTPOCHUIO MOJIEKYJI

1. MunuBuayanbHOE pelleHue 3ajjaud M0 XMMUYECKOH CBS3M M CTPOECHHIO MOJEKYJ (1o
BBIOOpY TpenojaBareiss W3 METOAMYECKMX YKa3aHUH K J1a0opaTOpHBIM M MPAKTUYECKUM
sansaTusiM: HaymoB B.M. Xumudeckass cBs3b: METOJ. YKa3aHHMS K NMPAKTUYECKUM 3aHATUAM IIO
Kypcy oOmel XMMHUHM JUIs CTYJIEHTOB HEXMMHYECKUX CHElHMaTbHOCTEH JTHEBHBIX, BEUEPHUX U
3aouHbIX ¢akynpTeToB/ B.M. Haymos, JI.LH. Yersipbok, I'.A. Tlanuuesa / H. Hosropoa, HI'TY
uM. P.E. Anekceesa. 2012. 37 ¢.)
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THUITIOBBIE 3AJTAYMU:
1. CocraBpTe BaJIEHTHBIE CXEMbI CIEAYIOLUIUX MOJIEKY] W HOHOB, OIIPENEIUTE

KOBaJIEHTHOCTb U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B JJAHHBIX COEAMHEHUSAX

a) H,S, SO,, SO3, CSy;

6) C2H2, COS, C6H6, CC|4;

8) NH3, NH;", HCN, NH,0H;

F) H202, H30+, OFz, 02;

1) NCl3, N2Oz, NaHa, No;

e) CH,4, COCl,, CH3;COOH;

k) HNO3, NF3, AIN, NH40H;

3) PH3, H3PO4, POC|3, PH4+;

I/I) SOZCIZ, H2804, 803, BC|3;

k) AlCls, CI,0, CIF3, COCly;

1) H,CO3, C,H4, HCOOH, COSe;

M) ASH3, H3ASO4, AlAS, Astg;

H) HCIO, CIFs, CIO;, CIOg3;

0) SiHa, SiS, SiOs”, AsHs;

1) HNO,, PCl3, PO,%, AlP.

2. YKaxuTe, KaKHe YaCTHIbI SBJISIOTCS TOHOPAMHU M KAaKHE aKIENTOPaMH B CIEAYIOUIHX
COEJIMHEHUSX:

a) [Hs0]", [BeCl,]*;

6) [BF4, [SiFs]";

8) [BH.]', [GaCl]’;

r) [AIF4], [GeClg]*.

3. Kakue u3 yka3aHHBIX MOJIEKYJ] M HOHOB SBISIOTCA MOTEHUUAIBHBIMH JOHOpamH?
[ToTreHnManbHBIMU aKLIENITOPAMU?

a) Cu?*, H,0, OH", Ag” ;

0) CN’, BFs3, SiCly;

B) F', Zn®*, NO?", H*.

4. Kakue opOuTtanu aroma a3oTa y4yacTBYIOT B OOpa30BaHUU KOBAJIEHTHBIX CBS3€d B
coequuennsix: NFs, NO3, NO, ', NH,™?

5. CoctaBbTe CXEMBI paclpe/ielieHus] BAJICHTHBIX 3JEKTPOHOB aToMa 00opa B OCHOBHOM U
BO30YXIEHHOM COCTOAHUAX. CKOJNBKO KOBAJEHTHBIX CBsA3E€H MO OOMEHHOMY M IO JOHOPHO-
aKLENTOPHOMY MEXaHU3My OH MOKeT oOpaszoBaTh? IlpuBeauTe mpuMepbl COOTBETCTBYIOIIUX
coenuHeHui. Kakyro cTeneHb OKUCIEHUS TPOSBIIET OOP B 3TUX COETUHEHUSX?

6. MoXeT JIi KOBaJIGHTHOCTh a30Ta ObITh paBHON HOMepy Ipymnmbl? OOBSICHUTE MEXaHU3M
oOpazoBanus noHa NOjz. Kakyio creneHb OKHMCIEHHS U KOBaJICHTHOCTb MPOSBIAET a30T MpH
obpazoBanuu nanHoro moHa? I[lpuBenute MpUMEPHl COCIUHEHHH a30Ta C TOJOXKH TEIBHOU H
OTPHULATENIBHOM CTENEHBIO0 OKUCIICHNUS.

7. Hanummre ¢opmynsl coennHeHni pocdopa ¢ aTroMUHUEM M TaJUIMEM, €r0 OKCHIIOB U
rupokcuioB. Kakyto crenenp okucieHus umeer (ocdop B 3TuX coenuHeHHsIXx? OOpaszyer jiu
docdop 1oHOpHO-aKIIEITOPHBIE CBSI3U B oHE PFg™?

8. Hanumure ¢hopMysbl cOeIMHEHNN MBIIIbSIKAa C CYpbMOM, TaJUTMEM, CEpOH, BOJIOPOJIOM,
€ro OKCHJIOB U THJIpoKcH10B. Kakue cBoiicTBa, KMCIOTHBIE WM aM(OTEPHBIE, IPOSIBIISIIOT OKCH/IBI
Y TUJIPOKCH/IbI MBILIbsKA?
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9. Kakas cBs3b, MOHHasg MM KOBaJICHTHas, OyaeT mpeoOiajgaTb B OKCHJAX BaHAAMA,
HUOOUS M TaHTalla CO CTENEHBIO OKUCIIEHUS 3TUX 31eMeHTOB +57 Ilo 3HaueHusIM craHgapTHON
sHeprun ['m66ca oOpa3oBaHUsl OKCUIIOB YKKUTE, JJI KAKOTO AJIEMEHTAa CTEICHb OKHUCICHHS +5
OoJiee XxapakTepHa:

AGo 298, V705 (kp.) Nb,Os (kp.) Ta,0s (kp.)

kJI>x/Monb -1427 -1776 -1908

10. 3anumuTe SNEKTPOHHYIO (GOpMYyTy aToMa cepbl B OCHOBHOM H BO30YXKIEHHOM
cocrosHusX. Kakue cTeneHM OKHCICHHS OHA MOXET TMpOSABIATH? 3anmumure (GopMyIisl
COCIMHEHUH cephl ¢ AMIOMHUHUEM, (HOCPOPOM, KETE30M.

11. 3anumuTe 31MeKTpoHHYIO (hopMyIty it atoMa (hochopa B OCHOBHOM U BO3OYKIEHHOM
cocTosHusAX. Kakyro KOBaJEHTHOCTb M CTENEHM OKHUCICHHS OH MOJKET IpOSBIATh B CBOUX
coenuaeHUsAX? [IpuBenure npumMepsl coeauHeHui hochopa co CTENEHBIO OKUCIICHHS -3, +3, +5.

12. Kakyro KOBaJIeHTHOCTb MPOSBISIET KUCIOPOA B Moiiekyne 030Ha O3? MoxeT nu ObITh
KOBQJIEHTHOCTb KHUCIIOpOJia PaBHOM HoMmepy rpymnmbl? Kakue cTeneHu OKHUCIEHHs MPOSIBIISET
KHCJIOPOJ B CBOUX coeuHeHUsX? [IpuBenuTe mpuMepsl 3TUX COEMHEHUH.

13. Kakyro mpocTpaHCTBEHHYIO KOHPHUTYPAIHIO UMEIOT MOJICKYJIBI:

a) Hzo, NH3;

6) NC|3, SOZ;

B) AsHj3, F20;

F) SbC|3, H,0,:

1) AsCls, H,Se;

e) NOCI, PCls;

)K) NoHg4, Sng;

3) H2Te, NF3;

u) OF,, Cl,0;

K) N205, PH3;

J'I) CC14, BC|3;

M) HgCly; PH3;

H) ZnCl,, Bely;

O) SiH4, SFG;

n) HCN, CO,.

14. B uém nmpuunHa pa3nuIHOI MPOCTPaHCTBEHHOM CTPYKTYphI Mosiekyn PCls u AlCl3?

15. OObsicHUTE pa3nuune B mpocTpaHcTBeHHO# cTpykType Monekyn NClz, PClz u BCls.
Kakas u3 Hux Oyaer nosispHoit?

16. Ha ocHOBaHMM MpPOCTPAHCTBEHHOH CTPYyKTypbl Mojekyn SO, u SOz oObscHUTE,
nouemy Mousiekyna SO, nonsipHa, a SOz HenossipHa?

17. dna cnenyrommx coeaunenuit CCly, HCOOH, CS; ykaxure:

a) KpaTHOCTb CBsi3el, 00pa3yeMbIX aTOMaMH yIiIepoJa;

0) CKOJILKO G—CBSI3€i 00pa3yeT aToM yriaepojia B COSTMHCHUH;

B) TUTI THOPUIN3AINH BAJICHTHBIX OPOUTAJICH aTOMOB yTJIepo/a;

I') IPOCTPAHCTBEHHYIO KOH(QUTYPALIUIO TAHHBIX COSAMHEHHH.

18. Kakoii MoxeT OBITh TNPOCTPAHCTBEHHAs CTPYKTypa TPEXAaTOMHBIX MOJEKyn?
Paccmotpute Ha npumepax moinekyn BeCly, CO,, HyO. Kakue n3 npuBeEHHBIX MOJEKYN OyAyT
HOJIIPHBIMU?
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19. Jlna npuBeAEHHBIX HUXKE MOJIEKYJ M MOHOB YKaXHTE: TUIl THOpUAU3AllMK BaJIEHTHBIX
opOuTanell IEHTPAIbHOIO aTOMa, IPOCTPAHCTBEHHYIO CTPYKTYPY COEIMHEHUM, HAaIlpaBlIEHUE
JUIIOJIbHBIX MOMEHTOB CBSI3EH:

a) CS,, CO3™;

6) BC|3, BC|4-;

B) BeF,, BeF,”;

r) CF4, SO,%;

1) HCN, CIOy’;

e) GeH,4, NO3';

)K) CH2C|2, H30+;

3) CHCl3, PO,

1) POCl3, AsO,™;

K) SiSy, Se04%;

1) SO,Cl,, BO3™;

M) COCIZ, BH4;

1) HCOOH, SiOs%;

0) COSe, BO;;;

) COS, CO5* ;

p) PCls, [SnCI6]*.

20. OnpeenuTe NPOCTPAHCTBEHHYIO KOHPUTYpANHIo ciaeayrommx nonos NH," u BF4?

21. OnoBo u cBuHenr oOpasyroT coemuHeHuss SnCl, u PbCl,, Ho monomep CCl,
Heycroiuus. [Touemy?

22. Monexynsl SnCl; u PbCly, cymectByromue B razoo0pa3HOM COCTOSHUH, HMEIOT
yrioByio popmy, a HgCl, u CdCl; - nuneiinyto. [Touemy?

23. PaccmoTpuTe obpaszopanue nona HzO". Kakyio cTpyKTypy OH UMeeT?

24. Ilpu B3aumopeiictBuun monekynl NHs m BF3 u ob6pasytorcs monexynsl NHz BFs.
KaxoBa ux ctpykrypa?

25. B xakoM U3 coelMHEHUH CBSA3b 0OJIbIIE BCETO MPUOIMKAETCA K HOHHOM!

a) CazNy, CazP,, CazAsy, C&ngz;

0) NaF, MgF,, BF3, CF4.

11.1.2. TunoBble 3aaHusl 1J1s J1a00PATOPHBIX padoT
JlaGopaTopHoe 3ansitue Ne 13-14 (4 yaca)

KommnuiekcHble coeTuHeHUsI A5l S- U P- METAJLIOB
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. Tlopsimox BBITIOJIHEHHS pabOTHI
3. O6paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX
4. AHanu3 pe3yiabTaToB
5. Bomnpocsl k onbITy 1:
5.1. O6wscHUTE OBICTPOE MOTYCKHEHHUE OJIECTSIIEeH MOBEPXHOCTH METaJlla Ha cpese.

5.2. ComocTtaBpTe XMMHUYECKYH0 AKTUBHOCTb HATpHUsl M Kalus. 3alMIIUTE YypaBHEHHE
peaxIuu.

6. Boripocsl k onbITy 3:

6.1. O6bsicauTe 3Menenne pH pacTBopa y kaTona.

6.2. UeM 3TO0 MOXXHO OOBSICHUTBIIOCHHEHHE HOKpaxMaIbHOU Oymaru?
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6.3. Hanumute ypaBHEHHS TPOTEKAOLIUX P JIEKTPOJIU3E MPOIIECCOB.
7. Bornipocsl K OnbITY 4:

7.1. Kakue u3 coseit HaTpusi MOABEPTatOTCs TUIPOTU3Y?

7.2. CpaBHMTE KOHCTaHTBl TMJIpOJu3a cojied 1o mepBoi cryneHu. Kakas u3 Hux
MOJIBEPTaeTCsi TUIPOIN3Y B OOJBIICH cTereHu?

7.3. Hanumute ypaBHEHHUS! COOTBETCTBYIOIIUX PEAKIIUH.

7.4. Uccnenyiite pH 1H pactBopoB NaH;PO4, Na,HPO4 u NasPO,4 ¢ momomsro pH-meTpa
u uHAuKatopa. OObSICHUTE Pa3IMYHYIO CTENEHb TUPOIIN3a COJIEH.

7.5. Hanumure ypaBHEHHS peakiuii THAPOIIU3a.

8. Bonpockl k onbITY 5:

8.1. OObsicHUTE pa3IMuue OKPACKU pacTBOpa aleraTa HaTpus IpU HarpEBaHUU.
8.2. [loueMy npu HarpeBaHWU CTENEHb TUAPOIN3A COJICH YBEIUUMBACTCS?
9. Bompocsl k onbITy 7:

9.1. B kakux npoOupkax HaOJr01aeTCs BBIIAJICHUE OCAIKOB?

9.2. T'uapokcHIbl KaKUX META/UIOB O0JIaJIal0T MEHBIIEH pacTBOPUMOCTHIO? 3aluIuTe
YpaBHEHHUS PEaKIUil.

10. Bompockl K onbITy 8.

10.1. B kaxoii u3 npodupok HabIrogaeTcst 0ojiee MHTEHCUBHOE BBIMAJICHUE 0CaaKa?
10.2. OObsicHUTE TPHUYMHY OTCYTCTBHS OC3JKa THAPOKCHIA MarHusi B ITOM CIydae.
3anummuTe ypaBHEHUS pPEaKIii.

11.1.3. TunoBbie BONpOCHI (3a1aHKs) AJIsl YCTHOT0 (IMCbMEHHOI'0) ONpoca
JIEKIIUSA Ne 1
Teopust cTpoeHHs aTOMA BOAOPO/Ia U CIIEKTPbI aTOMOB

TUIIOBBIE BOIIPOCHBI [Js TPYHNIIOBOI'O OBCYXIEHUSA HA
JIEKIIMOHHBIX 3AHATHUAX:

1.Kakne wmoxpenn CTpoeHUsT aroMa Npelaraliucb, KTO HMX aBTOPbl, Ha KaKHX
AKCTIEPUMEHTAJIbHBIX JIAaHHBIX OHU OCHOBAHBI?

2. B 4em 3akitoyaercs NMPUHIUI HaUMEHbIIEH SHEpruu. YTo Takoe aTOMHBIE CHEKTPHI U
KaK OHH MMOJy4YaroTCs?

3. B "em cocrour mnpuHIMI HeompeneneHHOcTH [elizenOepra? Kakme nBa BakKHBIX
CJIE/ICTBHS U3 HETO BBITEKAIOT?

4. Copmynupyiite runoresy ze bpoitns.

5. ®u3nuecKnid CMBICII KBAHTOBBIX YUCEIL.

6.Hanmmmmre »nekTpoHHYIO (GOPMYTy D3JIEMEHTOB CO CICAYIOMUMH TOPSIKOBBIMU
Homepamu 3, 27, 52, 66. U onpeaenute Mo 3JIEKTPOHHON (GOpMyIJie MECTOTIOIOKEHHUE PJIEMEHTA B
NepUoANYECcKoi TalduIIe.

7. Hanuiute 3Ha4€HUs] KBAHTOBBIX YHCEN I BCEX JIEKTPOHOB C.

8. CBoiicTBa aTOMa: paguyc, SHEPIHsl HOHU3ALUU U CPOJICTBA K DJIEKTPOHY.

11.1.4. TunoBLIe TECTOBBIE 3aJaAHUSA

Tema «CTpoeHHe aTOMa M XUMHYECKAsl CBA3b)

1. Kak u3meHseTcst moaHasi SJHEprus AJIEKTPOHA B aTOME IO MEPE yIAJICHUS €ro OT saapa’?
1) yBennuuBaercs;
2) HE U3MEHSIEeTCS;
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3) ymeHblIaeTcsl.
2. Kakumu KBaHTOBBIMH 4YHMCIAMH MOTYT OTJIMYaThCA DJIEKTPOHBI HAa OJIHOM
HSHEPreTUYECKOM MOAYPOBHE OJIHOTO U TOTO K€ KBAHTOBOI'O YPOBHSI?

1) n;l;m; s;
2) m; s;
3) I;m;
4n;l,
3. Kakumu KBaHTOBBIMH YHCIIAMH OIHCHIBAETCS COCTOSTHUE QJICKTpPOHA B arome?
1) n;l;m;
2) I;m; s;
3) n;I;m;s;
4) n;m; s;

4. 'maBHOE KBaHTOBOE YHCIIO XapaKTEpU3yeT:
1) bopmy atomHOIi opOuTaNy;
2) DHEPruIo 3JEKTPOHA Ha MOyPOBHE;
3) OpHEHTALMIO IEKTPOHHOI0 00JIaKa B IPOCTPAHCTRBE;
4) SHEPTHUIO YPHEPTETUUECKOTO YPOBHS U pa3Mep 0OpHUTaIH;
5. Kakoe ypaBHEHME OTpa)kaeT B3aMMOCBS3b MEX/1y BOJHOBBIMH U KOPITYCKYJISPHBIMHU
CBOMCTBAaMH 3JIEKTPOHA?
1) ypaBuenue lllpenunrepa;
2) ypaBuenue Jle bpoiins;
3) npuHuMn HeonpeneneHHocTu ['elizendepra.
6. KakuMu KBaHTOBBIMHU YHCIIAMH OITUCHIBAETCS ATOMHAs! OpOUTAIB?
1) n;m;s;
2) n;l;m;
3n;l;s;
4am;s; I
7. Kakoe KBaHTOBOE UHUCIIO XapakTepusyer GopMmy aromHoi opoburtanu? Kakue 3HaueHUs
OHO MO’KET MPUHUMAET?
1) n;
2) m;
3) I;
4) s,
5) mo6ble 3HaueHus oT 0 10 6ECKOHEYHOCTH;
6) ot 0 10 (N —1).
8. OT 4ero 3aBUCHUT YHMCIIO aTOMHBIX OpOHUTaIel B OAYpPOBHE?
1) n;
2) I;
3) m;
4)s
9. Kakue 3HaueHHs MarHMUTHOTO KBAHTOBOTO YHCJIA BO3MOXHBI IS 3JEKTPOHOB
HHEPTreTUYECKOro Mo ypoBHs ¢ 1 = 3?
1) -3,-2,-1,0, 1,2,3;
2)0,1,2,3;
3) -3,-2,-1,0;
4)-2,-1,0,1,2, 3.
10. JaiiTe ompeneneHWe CHUHOBOrO KBaHTOBoro uyucina (s). Kakue 3HaueHHs OHO
IPUHUMAET?
1) MexaHMUYEeCKOE IBUKEHHE JIEKTPOHA B IPOCTPAHCTBE;
2) BpaleHue 3JIEKTPOHA BOKPYT COOCTBEHHOM OCH;
3)s=0;
4) s="- Yy
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5)s=1/2
11. 3HaueHne KaKoro KBaHTOBOT'O 4yKciia onpenaenseT unciio AO Ha TOAypOBHE?
1) n,
2) |,
3)m,
4)s.
12. Kakoe MakCUMaJIbHOE 3HAYCHHUE MOKET UMETh cliuH d- 1 f-moaypoBeHei:
1)2,5u3;
2) 2 u35;
3)2,5u3,5;
4)2wu3.
13. KakoB ¢usnueckuii CMbICT KBajJpaTa BOJHOBOH (YHKIIUU |‘P|2B 3aJJaHHOM TOYKE
aTOMHOT'O IIPOCTPaHCTBa?
1) 3TO BEpOATHOCTh HAXOXKACHUS SIEKTPOHA OKOJIO SApa;
2) 3TO IJIOTHOCTh IEKTPUUYECKOTO 3apsa B JaHHOM TOUKE POCTPAHCTBA;
3) 310 00MacTh, T1Ie BEPOATHOCTH HAXOXKACHUS 1eKTpoHa 90%.
14. Kak n3MeHsieTcsl 3Heprusi 2JIEKTPOHOB OJHOTO0 KBAHTOBOI'O CJIOS C POCTOM 3HAUYEHHUS
OpOUTATLHOTO KBAHTOBOT'O YKcia?
1) ocTaeTcst IOCTOSIHHOM;
2) yBeJIMYUBAETCS:
3) yMeHbIIaeTcsl.
15. Dnekrponnoro obnaka aromHoi opoutanu (AO) - 310
1) BepoATHOCTb HaXOXKIEHUSI AJIEKTPOHA B OIIPEIEICHHOM IIPOCTPAHCTBE OKOJIO AIpa;
2) ompezeneHHOE paclpeesieHue 3apsiia;
3) noBepxHOCTh, orpannuuBatomiast AO B TpeXMEPHOM IPOCTPAHCTBE.
16. CkoibKo s-, pP-, d- u f- opOuTaeit MOXKeT ObITh B Pa3TUYHBIX KBAHTOBBIX CIIOSIX aTOMa
1)1,3,4,5;
2)2,3,5,6;
3)1,3,57,
4)2,4,5,7,
17. CocrosiHuE 37€KTPOHA Ha3bIBAETCS BHIPOXKIECHHBIM, €CIH:
1)n, I ¥ M uMeroT 0OIMHAKOBOE 3HAYECHHE, PA3TUIAIOTCS S,
2) 3Ha4YeHUsI N ¥ M OJMHAKOBBI, pa3iuyarorcs |;
3) 3HaveHust N 1 | OAMHAKOBBI, pa3INYAIOTCS M;
4) 3HaueHuss N 1 M OAMHAKOBBI, PA3JIUYAIOTCS S.
18. IlpaBuno I'ynna (XyHaa) - pacnpezneneHue 37IeKTpoHOB Mo AO OJHOro KBaHTOBOTO
MOJIYPOBHS ONIPEAEIAETCS CYMMapHbIM CITMHOM:
1) cymMMapHBbIii CITUH JTOJKEH OBITh MUHUMAJIbHBIM,
2) cCyMMapHBIA CTIMH JIOJDKEH OBITh MAaKCUMAJIbHBIM;
3) cyMMapHbIii CIIMH JI0JKEH UMEThH ITOCTOSIHHOE 3HAUYEHUE.
19. Ilpunmun Ilaynu yTBepxaae, 4To B KaXXKJIOM KOHKPETHOM KBAaHTOBOM COCTOSIHUU
MO’KET HaXOAMUTCA TOJIBKO OJIMH JIEKTPOH, T.€. Ha 0JHOU A 3JIEKTPOHBI PA3JINYAOTC:
1)n;
2) I,
3)s
4) m.
20. Kakyto eMKOCTh UMEIOT S-, P-, -, u f-mogypoBHH?
1) 2,6, 10,14,
2) 1,357,
3) 2,4,8,12;
4) 2,6,10,16.
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21. Ha ocHoBanum mnpuHuuna Ilaynu paccuuTaiiTe €MKOCTb MEPBBIX HYETHIPEX
JHEPreTUYECKHUX CIIOEB:
1) 2, 6, 18, 32;
2) 2, 8,16, 32;
3) 2,8, 18, 32,
4) 2, 8, 18, 30.
22. 3amoyiHEHUWE KBAaHTOBBIX YPOBHEH U TOAYPOBHEM IPOUCXOAUT MO NPHUHLHUILY
MUHUMYMa SHEPIUH, T.€
1) nepBbIMU 3aII0JIHAIOTCSA YPOBHU U IIOAYPOBHU C MUHUMAJIBHBIM YPOBHEM DHEPIHH;
2) 3alOJHEHME YpPOBHEH W NOAYpPOBHEH NPOMCXOAUT B MOPSAIKE YMEHBIIECHUS
SHEPIuy;
3) osHeprusi KBAaHTOBBIX YPOBHEH JI0JIKHA BO3PACTaTh, a OAYPOBHEH YMEHBIIATHCS.
23.  DneKTpOHbl OAHOIO 3HEPreTUYECKOro IOAYPOBHS; OJHOM AaTOMHOW OpOMUTaIu
OTJIMYAIOTCS CIAEAYIOUIMMHU KBAHTOBBIMU YHCIIAMMU:
1)mu s;s
2) nul;m
3)su n;m
Amu l;s
24. C TOYKM 3pEHUs CTPOCHHS aroMma IpHUpPOJAa MNEPUOJAUYHOCTH CBOMCTB 3IIEMEHTOB
oOycloBieHa:
1) 3apsiom sigpa ¥ YUCIOM SJIEKTPOHOB;
2) 1OCIe0BaTEIbHOCTBIO 3aII0JIHEHHUS KBAHTOBBIX YPOBHEH U ITOypOBHEH;
3) mepHOAMYHOCTHIO TIOBTOPEHHUS AIIEKTPOHHON KOH(UTYPAIIMH aTOMOB 3JIEMEHTOB;
4) eMKOCTBIO KBAHTOBBIX CJIOEB.
25.®Du3nvecKuil CMBICI TOPSAKOBOTO HOMepa demenTa B [IC MenaeneeBa
1) HOMep nepuoja;
2) HOMep TPYIIIIbI;
3) MONOXXUTENBHBIN 3apsil siipa U KOJIMYECTBO AIEKTPOHOB B aTOME;
4) 4ucno HEUTPOHOB B si/IpeE.

11.1.5.TunoBble 3a1aHust 1151 KOHTPOJIbHOH padoThI

KOHTPOJIBHAS PABOTA Ne 3
TEMA «KOMIUVIEKCHBIE COEAUHEHU S
BAPHUAHT 1

1. B pacrBope xomrutekcHOM comu CoCO3Cl.ANH;3; oOHapykeHbl JBa MOHA, OIUH U3
kotopeix ClI. KakoBbl koopauHaTHas QopMysia 3TOH COJNH, CTENEeHb OKHUCICHUS W
KOOPIMHAIIMOHHOE YUCIIO HEHTPAIILHOTO aToMa?

1) [Co(NH3)4CI]COg3;+3;4.
2) [CoCO3CI(NH3)4]; +2; 6.
3) [Co(NH3)4COs]Cl;+3;6.
4) [ CoCO3ClI].4NHj3; +2; 5.
5) [CO(NH3)4C03C|].2NH3; +3:; 5.
2. Kakoe Ha3zBanue coorBercTByeT KoMiuiekcHou conn [CO(NH3)sH,0]Cl3?
1. AkBaammunkoOansTa(ll)—xmopu;
2. llenraammun-akBakoOanbTa(ll) — xmopu;
3. Xmopun nenraaksa-kooaabTa(ll);
4. Xnopun mneHraammuHakBakooOanbsTa (111);
5. Xmopua nearaammuaakBakobansta (11).
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3. Kakue BanentHeie opOutanu atoma kob6ansta (111) mpunumarot yuactue B 00pa3oBaHHH
CBS3€ll B HOHE [CO(CN)5]3'? KakoBbl Tum THOpHMIM3alMK BaJCHTHBIX OpOUTANCH W
IPOCTPAHCTBEHHAS CTPYKTypa 3TOro HOHA?

1. Sp3 <> TeTpadap.
2. sdp® <> TpurOHANBHAS THPAMHIA.
3. d%sp® > oxranp.
4. sp®d <> KBagpaTHAs IEPAMHIA.
5. sp°d® <> okrasp.
4. Kakue u3 cieayromux KOMIUIEKCHBIX COEIMHEHUI HE OKPAILICHBbI:
I - [Cr(NH3)2(H20)(NO3)s];
Il - Na[Ag(NO,),] ;
I - [Ti(H2.0)s]Cl3?

5. Kakue u3 npuBeCHHBIX COSAMHCHUN SIBJISTFOTCS IBOWHBIMH coysiMH: | - Kg!;ZnCIA,]; Il -
[ZN(NH5)4]Cly; 111 - Ko[Zn(OH)4], eciu Ky, cootsercrBenno pasuse: 33,0; 3,5:10™° 1 3,6:1071°7
KakoBa koHIleHTpanus WOHOB IMHKA (B Moiw/1) B 0,1 M pacTBOpe TeTparuapoKCOIMHKATa
Kanus, coaeprxkaiiem u3obiTok 0,1 mons/m KOH? BapuaHThl OTBETOB:

BAPUAHT 2
1. Ipu neiicrBum Ha 1 M pactBopa PtCls.4NH; Hutparom cepedpa (I) B ocamok Beimajer 2
MoJIs xJtopua cepedpa. Kakosa koopauHaiuonHas Gopmyia U Ha3BaHHE KOMIUIEKCHOM COJTH?
1D)[Pt(NH3)4Cl3]Cl xsmopuna terpaammunxiioporiatuta (11);
2) [Pt(NH3)4]Cl; Terpaxmopun rerpaammuniia-tTuabi(11);
3) [Pt(NH3)4Cly] xmopun rerpaammuniia-Tuabi(1V);
4) [Pt(NH3)4Cl,]Cl, xmopun nuxmopo-terpaaMMmuHIuiaTUHbI(1V);
5) [PtCl4]-4NH3; Terpa-ammunorerpaxsoporuiatuaa (1V).
2. Von Be® smmsiercs Gornee THIMYHBIM KOMITIEKCOOOPA30BATENEM, YeM OCTATBHBIC
aneMeHTHI ||A rpynner? Yem 310 00yciioBiaeHO?
1.MeHbIIMM panycoM KaTHOHA Oepuiins;
2.bonpmuM pagnycoM KaTHOHA OepuiIvs;
3. MeHbIuM 3aps0oM KaTHOHA OepHiTus;
4. bonpmuM 3apsA0M KaTHOHA OepuiIus;
5. bonbuum NOASPU3YIOMIUM ASHCTBUEM KaTHOHA OepHITHS.

3. Kakue opOutanu aroma kobanpsta (I11) mpuarMaroT yyactre B 00pa30oBaHUU G-CBS3EH B
nore [COFg]*? KakoB Tum ruGpHin3anuy BaICHTHBIX OpOMTANeii M IPOCTPAHCTBEHHAs
CTPYKTYpa 3TOro HoHa?

1. d%sp?, oxrasp;
2. sp°d?, OKTadIp;
3. sp®d, kBazparHas mupamna;
4. dsp®, TpuroHanbHas IMpaMua;
5. sp3, TeTpa’ap.
4. CocTaBbTe CIEKTPOXUMUYECKUNA PsIT JINTaH IOB.
1) CI'< F < H;0 < NHg3;
2) NH3<H,O <F <CI;
3) H,O < F < ClI'< NHj3;
4) F <H0 <NH3<CI;
5) CI'< H,0 <F < NHs.
5. Bo3amoxkHO 11 B3auMoericTBre Mexy pactBopamu Ko[HgJs] u KBr u mouemy?
1) HeBO3MOXKHO, Tak kak K,[Hgls]* > K, [HgBr]?;
2) BO3MOXHO ¢ oOpazoBanueM HQJy;
3) HeBO3MOXKHO, Tak Kak K, [Hgds]* < K, [HgBr]*;
4) Bo3MOXHO ¢ oOpa3oBanueM K;[HgBr,];
5) BO3MO>KHO, HO TOJIBKO ITPH CIUTABIICHHU.
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BAPUAHT 3

1. Kakas ¢opMyna cooTBETCTBYyeT Ha3BaHMIO: TekcaxyoporuatuHar (1V) ammonwus?

KakoBbI KOOpAWHAIIMOHHOE YUCIIO U 3apsi]l IIEHTPAIHLHOI0 HOHA-KOMIUIEKCOOOpazoBaTes?
1) [Pt(NH3)4Cle]; 7; 2,
2) NH4[PtCl¢]; 6; 2;
3) NH4[PtCI5)CI 5; 4;
4) [(NH4)2PtCle]; 6; 4;
5) (NHy)2[PtCle]; 6; 4.

2. Kakyro u30MeTpuio mposiBIsieT KOMILIEKCHOe coennHenne cocraBa CoBrSO4. SNH;3?

1-reoMeTpUYECKyIO;
2-MOHM3AIMOHHYIO;
3-KOOpIMHAIIOHHYIO;
4-reoMeTPHUECKYIO U HOHU3ALMOHHYIO;
5-Bce TpH.

3. Kakue BanentHsie opoutanu aroma Hukens (l1) mpuaumaror yuactue B 00pa3oBaHuu G-
cesseit B mome [NiCly]*? KakoB THN TruOpHAM3alMy BalICHTHBIX opOHMTameil 1
POCTPAHCTBEHHAS CTPYKTYpa 3TOr0 HOHA?

1) sp*; kBampar;

2) dsp?; kBampar;

3) dsgz; TeTpa’p;

4) sp’; Terpasap;

5) dsp®; kBajgparHas mUpaMuLa;

4. Kak pacrpegesnesst 0-a1ektpossl B okrasapuueckom uone [Cr(H,0)s]*" ecmu  H,0
ABJIIETCS JINTAH/I0M cJ1aboro noss?

1) d:2d,’;
2) d.2d%;
3) d.dy’;
4) d.dy’;
5) d.’d,?

5. KakiMH U3 TIepeUrCICHHBIX CIIOCOGO0B MOKHO pa3pymuTh komruiekc [Fe(CNS),]™:

| — pa36aBuTH BOAOH;

Il — noOaBUTHL aMMHUaKa;

Il —mo6aBuTL IMAHKT KAJIHS;
IV — no6aButh QpTopua kamus?

BAPUAHT 4
1. KakoBbl KoOpJMHAIIMOHHAS (DopMysia, HOMEHKJIATYpPHOE Ha3BaHHE, KOOPIAMHAIMOHHOE
YHUCJIO U CTENEHb OKUCIIEHUS KOMIUIEKCOO0Pa30BaTesl )KeJITONH KPOBSIHON conn?
1) K3[Fe(CN)s]; rekcarmanodeppatr(ll) kamus; 6; 3;
2) K4[Fe(CN)g] ; rekca-timanodeppar (1) xanus; 6; 3;
3) K4[Fe(CN)g]; rexcanmanodeppat(ll) xanus; 6; 2;
4) KFe[Fe(CN)g]; rekcarmmanodeppar(lll) kamus; 6; 2;
5) Fes[Fe(CN)g]2; rekcarmanodeppatr(ll) kamus; 6; 3.
2. Kakme w3 HOHOB (Fe2+, Co*, Fe*, C03+) MPOSIBISIOT ~ HAMOOJIBIITYIO
3JIEKTPOHOAKIIENTOPHYIO CIIOCOOHOCTH U Ye€M 3TO 00YCIOBIEHO?
1) Co*" - MeHbLIMM PaIycOM KaTHOHA,
2) Fe?" - MenbImm 3apsiIoM KaTHOHA;
3) Co>* - Gonbrm paanycoM KaTHOHA,
4) Co*" - MeHBIIIM paHycoM, GOITBIIHM 3apSI0M KaTHOHA;
5) Fe** - MeHbIIMM pamuycoM, OOJIBIITUM 3apsJIOM KaTHOHA.
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3. Kakue BanentHsle opoutanu nona kodansra (I11) npuaumaror yyactiue B 00pazoBaHUU
o-ceszeii B wone [Co(N H3)5]3+? KakoBbl TN THOpUAM3allUM BAJICHTHBIX OpOUTANICH |
IPOCTPAHCTBEHHAS CTPYKTypa 3TOro HoHA?

1) sp®d?; okrasap;
2) sp°; Terpasup;
3) d?sp?; okrasap;
4) dsps; TPUTOHAIILHAS TTHPAMUJIA,
5) d%sp®; oxTaszp.
4. KakoBa cremneHp auccouuanuu KomruiekcHoro mona B 0,1 M pactBope cynbdara
terpaammuuamenu (11)? KH:9,33.10'13.
1) 6.107%,
2)1,2.10*
3) 8,2.10°%,
4)5.10°%,
5)0,2

5. Kak MOXHO pa3ienuTb cMech noauaa u xjaopunaa cepedpa (1) u Ha yem 310 pasieneHue
OCHOBaHO?

1) no6asuth kpuctamisl Ag) u AgCl B ropsdyio BOJIy, 4TO MO3BOJHMT PACTBOPHUTH
OIHY U3 COJIEH;

2) IPOKAJIUTh CMECh, YTO TIO3BOJIUT PA3JIOKHUTh OJTHY U3 COJICH;

3) oOpaboTaTh pacTBOPOM aMMHaKa, YTO MPHUBEIACT K 0Opa30BAHUIO PACTBOPHMOTO
ammuHOKOMILIeKca cepebpa(l) u3 AgCl,

4) 06paboTaTh pacTBOpP CBETOM;

5) pa3nenuTh CMECh HEJb3sl.

6. O6paborarh pacTBOPOM aMMMaka C OOpa3oBaHMEM aMMHHOKoMilekca cepedpa (I) us
AgJ.

BAPUAHT 5
1.KakoBa crenens okucnenus u K4 kommiekcoodbpazoBaTelis B COETUHEHUSAX:
I-[Ni(En)s]Cl2,
- K3[CF(C204)3],
I11-[Cr(H,0)3(0H)3]?
H1-2.6;11-3.6; 111 -3.6;
2)1-2.3;11-3.3; 111 - 3. 6;
3)1-3.6;11-3.6; 1l - 2. 6;
4)1-2.6;11-3.3; 111 -3.6;
51-2.3;11-3.3; Il -3.
6). En - stunenuamMun
2. Kakoit xomruteke, napamarautaeiii [COFg]® wmm guamarmnrasit [Co(NHs)g]*" menee
XUMHUYECKH PEaKIIMOHHOCTIOCOOEH ?
1) [Co(NH3)¢]®", Tax kak pasmep nmranna Goubie;
2) [CoF¢]*, Tax kax pa3Mep nurana 00bIie;
3) peaknroHHas CIIOCOOHOCTH OJIM3KA;
4) [CoFe]*, Tak kak G - CBA3M OoNee NPOYHBIE W3 — 3a BHYTPHOPOUTATLHOM
rudpuanzanuu AQO;
5) [Co(NH3)g]*, Tak kak o — cBsi3u Goliee MPOUYHBI M3 — 33 BHYTPHOPOHTAIBHOI
rubpuanzauu AO.
3. Kakue U3 KOMIJIEKCOB SIBJISIFOTCSI BHICOKOCITUHOBBIMH:
| — Ks[Fe(CN)g], Il — [Fe(H20)s]Cls, 111 — [CoFe]*?
1) Bce Tpu;
2) 11, 11,
3) 1, 11;
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4) 1, I;

5) Bce HU3KOCIIMHOBBIE.

4. Koucranra uecroiioctn nona [Ag(CN),]  cocraBmser 8.10%.  Bprumcimure
KOHIIEHTpaIuio HOHOB cepebpa B 0,01 M pactBope komiuiekcHoro coequrenus K[ Ag(CN)],
conepsxkaniem, kpome toro, 0,05M NaCN B iutpe pactBopa.

1) 4.10°,

2) 2.10°°,
3) 3.10%,
4)5.10°%,
5) 0,5.10%°.

5. Kakue u3 nepedyrcieHHbIX TPYIHO PACTBOPUMBIX B BOJIC THAPOOKCHIOB PACTBOPSIOTCS B
1IeI04ax u nouemy?

| — Al(OH)s;

Il - Zn(OH);;

11— Ca(OH); .

1) Bee Tpu, Tak Kak sSBISIOTCS KUCIOTHBIMU THAPOOKCHIAMH.

2) I, I, Tak kak ABIIAIOTCS  aM(QOTEpPHBIMU THAPOOKCHIAMH, 0OO0pasys
THPOKOMIIICKCHI.

3) I, Tak kak sBisgeTCS aM(OTEPHBIM TUAPOOKCUIOM.
4) 11 - mo Tol K€ IpUYHHE.
5) 11, Tak Kax sIBISICTCS OCHOBHBIM T'HIIPOOKCHIOM.

BAPUAHT 6

1. KakoBbl GopMmynsl M Ha3zBaHUS KOMIUIEKCHBIX MOHOB KoOambra (Ill) ¢ nuranmamu:

C,0472, $,057 (k.1.=6)?
1) [Co(C204)6]* rexcaokcanarokobansrar (111) — HoH.
[C0(S205)s]* rexcarnocynsparoxobansrar(lll) — Hom.
2) [Co(C,04)3]* Tprokcanaroxobanstar (111) — HoH.
[C0(S,03)3]® Tpurnocynsdaroxobanstar (111)- How.
3) [CO(C,04)4]* Terpaokcanarokobansrar (1) — HoH.
[C0(S203)4]” Terpatnocynbdaroxobansrar (111)— now.
4)[Co(C204)3]* TprokcamarokoGanstar (111) — HoH.
[C0(S203)s]* tpurHOCYIBhaTOKOGaTbTaT(l1])— HOH.
5)[Co(C204)6]” rexcaokcanaroxoGansrar (111)— nok.
[Co(S;05)s]”  rexcarnocynbharobansrar (111)— noH.

2. Kaxkoit u3 nonoB Gosee ycroitans [Fe(CN)g]* (1) mmn [FeFs]* (1) n mouemy?

3. Kakue BanentHble opOutanm Mapranna (IV) mpuHuMaroT ydactue B 00pa3oBaHUU G —
cesizeil B mone MnClg®? Kakos Tum THOpUIM3AIMN BAJICHTHBIX OpOWTalell aToMa MapraHiia
(IV)? sp®; 2. d% ; 3. d’sp®; 4. sp®d?; 5. dsp®

4 Kaxue u3 HoHOB siBisiotes okpamrenusivi: Zn(H,0)s2" (1), Co(H20)6>* (1), Ni(H20)6*
(1nn?

5.B03M0OXKHO 1M IpOTEKaHNE peaKIuu

K[Ag(CN);] +2 KCI — K[AgCl;] + 2KCN u nouemy?

1) uer, Tak kak Ky [Ag(CN)2] < K, [AgCl;] ;

2) uet, Tak kak KCN mojaBepraercs ruipoiu3y;

3) na, Tak kak K, [AgCI,]>K, [Ag(CN),]

4) Her, Tak Kak XJOpHUIHbIE KOMIUIEKCHI cepeOpo (1) He oOpasyer;
5) na, HO TOJIBKO B TBEpAOH (haze.

BAPUAHT 7

1.KakoBa ¢opmyna rekcanmanodeppara (1) kanua? KakoBbsl KOOpAMHAIIMOHHOE YUCIIO U
CTETICHh OKHUCIICHHSI KOMITJIEKCOOOpa3oBares?
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1. Ko[Fe(NCS)g]; 6; 2;
2. Ky[Fe(CN)e]; 6; 3;

3. Ks[Fe(CN)e]; 6; 2;

4. K,[Fe(CN)sCOJ; 6; 2;

5. K4[FE(CN)6]; 6; 2.

2. Ilpu neiictBuum Ha 1M pactBop PtCl,;.6NH3 HuTpata cepebpa B ocajok BbIIAgacT
4yeTeIpe Mo xyopuaa cepedpa (l). YcraHoBUTH cocTaB BHYTpEHHEW cepbl KOMIUIEKCHOTO
noHa 1 popmyny comu. OTBET 000CHOBATD.

1. [Pt(NH3)s]Cls;

2. [Pt(NH3)6CI]Cl3;

3. [Pt(NHg)eC'z]C|2; 4, [Pt(NHg)eC'g]Ch
5. [PtC14](NH3)e.

3. Kommiekcnoe nuamarautHoe coeaunHenne Fe(CO)s umeeT CTpyKTypy TPUrOHAIBHOM
Oourmpamupl. Kakue BaJeHTHbIE OpOMTAaIM aTomMa JKeje3a NPUHUMAIOT ydacThe B
00pa3oBaHNM G — CBsI3€W U KAKOB THUI UX THOpUIA3AIIH?

1. d%sp*;
2. dsg?’
3.sp°d,;
4. spd%
5. sp°d
4.Kak pacnpenenetbl 0-371€KTPOHBI B TETPadIPHYSCKOM KOMILJICKCHOM HOHE [NiCI4]2'?
1. debdy?;
2. dy4ds4;
3. de'dy*;
4. de’dy",
Y,
5. dy6d82

5.CKoJIbKO MOJIeli aMMuaka Jo/mkHO cojaepkathest B 1 0,1M pactBopa [Ag(NH3)2]NO,,
4yToOBl TpubaBieHue 1,5 T xmopuaga kamus K 1 71 pacTBOpa HE BBI3BAIO BBIMAJICHHUS OCAAKa
AgCI? K, [Ag(NH3),]" = 5.9.10"; TTpagei = 1.6.10™°

1) 0.86;
2) 1.0;
3) 2.0;
4) 0.54;
5) 1.25.

BAPUAHT 8
1. KakoBa ¢opmyna xmopuga TterpaammuH-guxioporatuasl - (1V)?  KaxoBbl
KOOPJMHAIIMOHHOE YHCIIO U CTENeHb OKUCIICHHS KOMILJIEKCOOOpa-30BaTes?
1) [Pt(NH3)eCl4]; 6; 4;
3) [Pt(NH3)4Cl2]Cly; 6; 4,
4) [Pt(NH3)Cla]; 4; 4;
5) [Pt(NH3)4ClI;]Cly; 6; 2.
2. CKOJIBKO TEOMETPHUYECKUX H30MEPOB HMEET OKTadIPHUECKOE KOMIUIEKCHOE COCTMHEHNE
cocrasa PtCl4.2NH3?
1) 0;
2) 1;
3) 2;
4) 3;
5) 4.
3.KakoBa CTpyKTypa TeTpakaOOHWJIa HUKENs, €CIM HM3BECTHO, YTO 3TO HU3KOCIHHOBBIN
JaMarHUTHBIA KOMILIEKC?
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1) kBagpartHas;
2) nupaMuanbHas;
3) okTasapuuecKas;
4) TeTpasgpuyecKas;
5) TpuroHaabHO-OMIMpPAMUAATIBbHAS.
4 Kakue W3 NepevncieHHbIX akBanoHoB okpauresr: [Cu(H,0)4* (1), [Cu(H-0)s]** (1),
[Fe(H20)e]** (111)?
ni,
2) Il;
3) HI;
4) 1, 11,
5) 11, 11
5.Kax moxHo nonyunts Tetpaiionomepkypart (1) xanusa?
1) pactBoputs Hg B KJ;
2) B3aumogpeiicreuem J u Hg;
3) B3aumopeiictBuem conu prytu (1) B u3bniTRe KJ;
4) u3 moauIa pTYTH | JI000H CONM Kalusl.
5) NOMyYUTH HEINb3sl BCIEACTBUE HEIIPOYHOCTU COECIUHEHUSI.

BAPHUAHT 9
1.KakoBa ¢Qopmyna komiuiekcHoro coeaunenus coctaBa CO(CN)3-3KCN, ecnu
KOOPAWHAIIMOHHOE YUCIIO KOMIUIEKCOOOpa30BaTessi paBHO IIECTH?
1. K2Co[K(CN)e];
2. K[Co(CN)s]CN;
3. [K3Co(CN)g];
4. K3[Co(CN)e];
5. CO[Kg(CN)s]
2.Kaxkas kucnora H3PO,4 umu HPFg 6onee cunbHas u mouemy:
1. | - Tak KaK sABJISIETCSA TPEXOCHOBHOM.

2. 1l - Tak Kax ABJIIETCA OJHOOCHOBHOIA.
3. Il - Tak Kak sIBIS€TCS KOMIUIEKCHBIM COEIMHEHUEM C MPOTOHOM BO BHEIIHEH
chepe.

4. | - Tak KaK CBSI3U B MOJICKYJIe HOHHBIE.
5. | u Il 6;m3ku o cue.

3. Kakue opOuTany miaTuHbl y4acTBYIOT B 0Opa30BaHMHM XMMHUYECKOHW CBS3M B XJOpPHUJE
terpaaMMuHIUiaTuHbl (11)? KakoB tun rubpunuzanuu opOurtaneil  KomIuiekcooOpa3oBaTens
¥ CTPYKTYpa KOMILIEKCHOTO HOHA?

1. dsp® -kBazpar;

2. d%sp? - OKTad/Ip;

3. sp® - KBajpaTHAs HPAMHKIA;
4. sp®— KBaJIpar;

5. sp°d?® — oxTasp.

4. Jlamel TapaMeTphl  pacUICIUICHUs B IOJIe JIMTaHJOB A,  OIpelelieHHbIC
criektpockonuuecky, 1t komruiekcos xpoma (111): [Cr(CN)s]* ; [CrFe]®; [Cr(H.0)6]*".

CocraBbTe CIIEKTPOXUMUYECKHUI PSIIT INTaH/IOB.

1) F < CN < H,0 <NCS"< NHg;
2) CN'<NH3< <NCS < H,0 <F;
3) H,0 < FCN < NCS’ < NHjs;

4) F>H;O >NCS >NH3>CN’;
5) CN" > NH3;>NCS >H,0 >F.
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5. Cxonbko noHOB nuHka Haxoaurcs B jutpe 0,05 M pactBopa K3[Zn(CN)4] (K =1.3.10°
17),coz[ep>1<a1ueM, kpome Toro, 0,05 mons KCN? Crenenp nuccornmanuu KCN npuHsSTh paBHOM
1;

1) 6,3.10';
2) 1.10%;
3) 9.10*%
4)0,1;

5) 2.10%.

BAPHUAHT 10
1. Ha3oBute coemamuenue, KoTopoe monydaetcs mnpu B3aummoneiicteuu Fe(CN), u KCN,
€CJIM KOOpAuHaIMOHHOe uncio xene3a (11) paBHo mectu?
1) mmanuy xenesa (11);
2) rexcapomanodeppar(ll) xamus;
3) unanun rekcapoganoxesnesa(ll);
4) rexcaumanodeppat(ll) xanms;
5) rekcanraHoKene30 - KaJui.
2. UeM MOXHO 00BSICHUTh MHOT00Opa3re u NpoyHocTh KoMiuiekcoB uona Cr(l11)?
1) BBICOKHMM IOJIOKUTENBHBIM 3aps/IOM HOHA,
2) ManbIM paJuycoM HOHa,
3) Hanmu4KreM CBOOOIHBIX O-0pOuTasIeil MPEABHENIHEr0 YPOBHSL.
4) NpOYHOCTHIO G - CBSI3EH 3a CUEeT BHYTpUOpOuTaIbHOM rubpuauzanuu AO,
5) BceMu NepeuncIeHHbIMU BbIIIE IPUYMHAMH.
3. Kakue BajieHTHbIE OpOMTAIM XpOMa IPUHUMAIOT ydacThe B 00pa30BaHUU G - CBA3CH B
HOHE [Cr(H20)6]3+? KakoB tun rubpuamnszanun AO aToMa Xpoma U CTPYKTypa 3TOro HoHa?
1) d’sp>; oxranp;
2) d’sp; Terpasap;
3) sp®d?; oxrasup;
4) d%sp®; wecTHyronbHNK;
5) dsp®; TpuroHabHas GHITHPAMIIA.

4. KakoBbl MAarHWTHBIE KOMIUIGKCH clemyiommx kommiekcos: |-[Fe(CN)g]*, II-
3+
[Fe(H20)6]™?
1) o6a mapaMarHuThl,
2) | - mapamaruuTes, |l - TuamMarauTes,

3) Il - mapamaruuteH, | - THaMarHuTeH,
4) Ob6a mTuaMarHuTHBI,
5) Onpenenuth MarHUTHBIE CBONCTBA HEIB3sI.

5. Haiitu maccy cepebpa, Haxoxsmerocs B Bujae uoHoB B 0,5 n 0,IM pactBopa
Nas[Ag(S203)2] autnocynspatoaprenrara () Harpus, comepkarieM, kpome Toro, 0,1Momnb/n
trocynbdara Hatpus. K,[Ag(S203)2]* = 1,1-10%

1)5,9:10%;
2)9-10™*;
3)5-10°%;
4)1,2-10%;
5)6:10™°,

BAPHUAHT 11

1. Ilpu nmeiictBum Ha 1 M pactBop PtCls-2NH3; HuTpatom cepebpa ocagok HE BbINAaacT.
KakoBa koopauHanmoHHas popmylia KOMIIJIEKCHOTO COSIUHEHHS?
1. [Pt(NH3).Cl2]Cly;
2. [Pt(NHs).Cls]Cl,
3. [Pt(NH3)2Cly];
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4. [Pt(NHs3).CI]Cls;
5. [Pt(NH3)4]Cl,.
2. Kakywo wusoMepuro mposiBiisitoT KoMmiuiekcHbie coenuHenus: [CUu(NHs3)4][PtCly] u
[CU(NH3)4][ CUC|4]7
1) reomeTpuyecKyio;
2) HOHU3AITMOHHYIO;
3) KOOpAMHALIMOHHYIO;
4) Bce TpH;

5)1u2.
3. Kakue BaseuTHbie 0p6I/ITa.]'II/I aToMa KO6aJ'IBTa IIPUHUMAIOT Yy4aCcTUuC B 06pa30BaHI/II/I Oo-

CBsI3€ B MOHE [C0C|4]2'? Kaxkossl Tin rubpuausamuu AO koOanbTa U CTPyKTypa 3TOT0 HoHa?

1) dsp?; kBazpar;
2) sp*; kBazpar;
3) d?sp®; oxrasup;
4) sp®rerpasp;
5)sp® d%  oxrasmp.
4. Kakue U3 MepeyrciICHHBIX KOMIUICKCHBIX coennHennil mapamarauthel: | - Na[AgCly],
Il - Nas[NiFe], 11l - K5[PtClg]?
1) Bce Tpu;
2) I;
3) LI,
4) Bce TMaMarHyUTHBI,

5) 11,111,
5. Kouuenrpauust noHoB cepebpa B 0,1 M pacrBope [Ag(NH3)o]JNO; pasua 1,2:107

monb/n.  Kako#f JomkHA OBITH KOHIEHTpaIMs H30BITOYHOr0 amMuaka, 4toOsl [Ag’]

ymenbmnack B 100 paz? K, [Ag(NHs),]" = 6,2:10°%,

1)3-10;

2)2,28:107%
3)4,21-10°;
4)5,02:107%;
5)4-10°,

BAPHUAHT 12
1. KakoBel Q)opMlea H CTCIICHBb OKHCIICHUS KOMHHGKCOO6paBOBaTCHSI B HeHTaKap6OHI/IJ'Ie

xenesa?
1) [Fe(CO)]Clz; 2;
2) H[Fe(CO)4]; 3;
3) [Fe(CO)q]; O;
4) [Fe(CO)s]; 0;
5) [Fes(CO)12]; 2.

2. ITpu aevicteun BaCl, va 1 mons pactBopa coenunerns CoBrSO,-5SNH3 ocaxmaeres 1

moib BaSO,4. KakoBo koopiMHAIIMOHHOE CTPOEHHE COSTMHEHUS?

1) [Co(NH3)sBr]SOq ;
2) [Co(NH3)sSO4]Br;
3) [CO(NH3)5 Br 804];
4) [Co(NHz)s]Br SOq;
5) [CoBrS0O4]-5NHs.

3. Kakue BaJieHTHBIC OpOUTAIIM aTOMa ME/IM IPUHUMAIOT YUacTHe B 00pa30BaHUM G-CBS3CH

B note [CUu(NH3)]**?
Kaxos tun rubpuamnzanmu AO Meau U CTPYKTYp 3TOro noHa?
1) dsp?; kBazpar;
2) sp*; rerpasp;
3) dsp?; tpeyronbHas Gurmpamua;
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4) sp®; xBagpar;
5) sp°d?; okrasp.
4. Kak pacnpenenenbl O-3JeKTpOHBI 1O OpOUTANAM ICHTPAJHHOIO aromMa B
oxtaspraeckoM komiuiekce [Cr(CN)e]® 1 nouemy?
1. dazdyl;
2. de*dy?%;
3. de*dy";
4. de®dy?;
5. de’dy’.
5. IMouemy AgQCI, AgBr, AgJ xopomo pactBopsitorcs B pactBope KCN, a B pactBope
ammuaka pacrBopsitorcs nuinb AQCl u AgBr ?
1) motomy, uro KCN 6osee CHIIbHBIN 3JEKTPOJIUT, YEM aMMHAK;
2) tak kak K, [Ag(CN)2] << K, [Ag(NHa3),]";
3) tak kak [1Pagy << IIPagci,Agar;
4) Tak KaK aMMHa4yHbIe KOMIUIEKCHI MOTYT COJAEp)KaTh BO BHEUIHEW cepe TOIBKO
XJIOPUJI WA OPOMHU/I-HOHBI;
5) Tak Kak HPAgJ < HPAgCI,AgBr ,a Ky [Ag(CN)z]- << << K, [Ag(NH3)g]+ .

BAPHUAHT 13

1. KakoBbl KOOpIUHAIIMOHHAST (POPMYJIa, CTEIICHb OKHUCIICHHS U KOOPAWHALMOHHOE YHCIIO
KOMIUTIeKcOooOpa3oBatens B Terparuapokcokymnpate (1) kanus?
1) K[Cu(OH)4]; 3; 4;
2) Ko[Cu(OH)4]; 2; 4;
3) K4[Cu(OH)4]; 0; 4;
4) Ko[Cu(OH)4]; 4; 4;
5) K3[Cu(OH)g]; 3; 6.

2. Kakue BajeHTHbIe opOuTanu atoma Hukens (l) mpuHuMaroT yyactiue B 00pa3oBaHUU G -
CBA3E€ll B HOHE [Ni(CN)4]2', eciim woH jauamarauteH? KakoB tun tubpummmsamuu AQO
KOMILIIEKCO00pa30BarTelis U CTPYKTypa IaHHOTO HOHA?

1) sp*; kBampar;

2) spd; kBampar;

3) sp®; Terpasap;

4) dsp?; Terpasap;
5) dsp?; kBagpar.

3. Kak pacrpe/iesicHbI BaJIeHTHBIE DJICKTPOHBI HOHA KoMILiekcooopazoBatens Fe (1) mo d —

OpOUTAJISIM B HU3KOCIIMHOBOM KOMILIEKCE?
1) de*dy?;
2) deldy*;
3) de’dy?;
4) debdy’;
5) dedy®.
4. KakoBa koureHtpauus juranmga (mons/a) B 0,1 M pactBope [Cu(NH3)4]SO4? K
[Cu(NH3),]*" =2,2.10"

1) 5.107;

2) 6,1.10%:

3) 6,2.10%;

4) 2,4.10°;

5)2,2.10™°

5. Kakoe coenuHeHne 00pa3yercst Py pacCTBOPCHUH TUIATHHBI B «IIAPCKOU BOJIKE»?

1) PtCly;

2) Ha[PtCl,];

3) Ho[PtClg];
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4) PtCly;
5) PtO.

BAPUAHT 14
1. Hatucath opMyIibl 1 Ha3BaHUsI KOMILICKCHBIX MOHOB: KOMILJIEKCOOOpazoBaTenb - ZN,
KOOpJMHAIIMOHHOE YKcIio - 4, muranas! - NHz u OH'.
1)[Zn(NH3)4]" - TeTpaaMuHIIHKA-HOH;
[Zn(OH)4] - TeTparuapokconmHKa — UOH;
2) [Zn(NH3)4]* - TeTparuapoKCOLMHKAT — HOH;
[Zn(OH)4] - TeTpaaMuHIIMHKAT — HOH;
3) [Zn(NH3),]*" - TerpaaMMUHLMHKAT — HOH;
[ZN(OH)2]* - TeTparnapOKCOMMHKAT — HOH;
4) [Zn(NH3)4]**- TeTpaaMHHIMHKA — HOH;
[ZN(OH)4]* - TeTparnapoKCoLHHKAT — HOH;
5) [Zn(NH3)s]*" - rekcaaMuHIMHKA — HOH;
6) [ZN(OH)4]* - TeTparHmpOKCOMHKAT — HOH.
2. ITouemy pactBop cosu coctaBa Fe(CN),.4KCN He mokasbiBaeT peakiini Ha HOHbBI Fe?* u
CN™?
1) BcneacrBue manoi aucconunaruu coneit Fe(CN), u KCN;
2) BCIEICTBHE YCTOMYMBOCTH BHYTPEHHEH c(depbl KOMILICKCHOTO COCIUHCHUS
Ka[Fe(CN)s];
3) B pe3ynbTaTe MOJHOTO THIPOJIN3a 3TOU COJIH;
4) BCIIeICTBHE HEYCTOMYMBOCTH JJAHHBIX HOHOB B PacTBOPE;
5) B pesynbrare 00Opa3oBaHUS YCTOWYMBOTO KOMIUICKCHOTO COCIUHCHUS
K3F€[K(CN)5]
3. Kakop Tun tubpummsanmu AO atoma cepebpa (I) B mome [Ag(NH3):]" u kaxosa
CTPYKTypa 3TOro uoHa?
1) sp? — TpeyronbHas;
2) dsp®— kBazparHas;
3) Sp — nuHeliHas;
4) sp® — Terpasapuueckas;
5) sp°d? — okTaspryeckast.
4. Cxonpko moneit KCN nomkno comepkatses B 1 1 0,01 M paCTBOPa K2[Ni(CN)4],
qro6b! konnentpammst Ni2* cocrasmsima 1072 moms/n? Ky, [Ni(CN),]* =1,1.10°%",
1) 2,4.107%;
2)5,8.10°;
3) 3,2.10°%;
4) 0,5;
5) 1,5.10%°.
5. Kak MoxHO pa3pymuth KoMmiuiekcHoe coequaenue Ky[Zn(OH)4]?
1) npubaBUTH KUCIIOTY;
2) n06aBUTH aMMHAK;
3) NayS cBs3aTh HOHBI IIMHKA B TPYAHO PACTBOPUMBIN CYIb(QH]I IIMHKA;
4) UCHOJIb30BaTh BCE MPUBEICHHBIC CIIOCOOBI;
5) ucrnonb30Bath crocods! 1 u 3.

BAPHUAHT 15
1. KakoBa  KoOpaMHAIMOHHAS GopMynna  KOMIUIEKCHOTO  HEIJIEKTPOJIHTA
TpuaMuHTpUXJI0pokodansTa (111)?
1) [Co(NH3)5]Cls;
2) [Co(NH3)sCl3];
3) [CoCl3].3NHg;
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4) [Co(NH3)sCl]ClI;
5) [Co(NH3)CI]Cl,.

2. Kakue u3 npuBEACHHBIX COSAMHEHUN SBISIOTCS JBOWHBIMU COJISIMHU, €CITU KOHCTAHTHI
HECTOHKOCTH COOTBeTCTBEeHHO paBHbl: [ZNCly]® 10; [Zn(NH3)d*" 3,5.10™%% [Zn(CN)L*
1,3.10™"?

1) [ZnCLi]*;

2) [Zn(NH3)a]*";

3) Bce conu;

4) TBOMHBIX COJICH HET;
5) [Zn(CN).]".

3. Kakue BanentHole opOutanu atoma kodansta (1) npunuMaror yyactue B oOpa3oBaHUU
C-CBS3€ll B HOHE [COBr4]2'? KakoB tunm rubpummzamuu AO aroma kobOambTa M KakoBa
POCTPAHCTBEHHas CTPyKTypa nona [COBry]*?

1) dsp?; kBazpar;
2) d%sp?; okrasp;
3) sp®, kBagpar;
4) sp°d; kBagpar;
5) sp; Terpasap.

4. Tlpn xakoii KoHIeHTpanuu Br™ - noHOB (MOJIB/JI) HadHETCs BhIMajeHue ocaaka AgBr

u3 0,1 M pactBopa [Ag(NH3),]NOs, coaepxariem n30bTox 1 MOJIB/T amMmMuaka?
K. [Ag(NH3)2] = 6,0.10°%; TTPage=6.10™".
1) 10°%;
2)5.10°;
3)6.10°%;
4) 10™;
5) 2.10™%°.
5. Kak Mo>xHO u3 HUTpHTa cepedpa (I) momyuuts HuTpar nuammuHcepeodpa (1)?
1) B IpUCYTCTBUH CUILHOTO OKUCITUTEIS;
2) npubaBisisi U30BITOK a30THON KHCIIOTHI;
3) B IpUCYTCTBHH U30BITKA aMMHAKA;
4) MOJNIy4UTh HENb3S;
5) B IpUCYTCTBUH CHUIHLHOTO BOCCTAHOBUTEIS.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSl WJIM HHbIE MATepHAJIbl, HEOOXOAUMBIE JIsl
OLIEHKM 3HAHUI, YMeHMii, HABHIKOB H (MJIH) ONBITA B X0/€ MPOMEKYTOYHOMH aTTECTAIUN 1O
AUCIHHUIIMHE

DK3aMeH MPOBOJUTCS B YCTHO-NMMCHbMEHHOW (opMe IO BCeMY MaTepHaly H3y4aeMoTo
Kypca «XHUMHS JIEMEHTOBY

DK3aMEHAIIMOHHBIA OMJIET COACPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

3K3AMEHAHI/IOHHLII7[ BHUHJET N 1

1. OcHOBHBIE TMOJOKEHHS KBAaHTOBO-MEXaHMUYECKOM TEOPHHM CTpPOEHHs aToMOB bopa.
Snepuast monmenb atoma. CTpoeHHe siipa, MacCOBOE YKCJIO, MPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIC B IEPHOIHUCCKYIO CHCTEMY.

2. Tlokaxure, yeMy paBHBI UYHCICHHBIC 3HAYCHHS KBAHTOBBIX YHCEN JUISL DJIEMEHTA,
3IeKTpOHHAs KoH(uryparus kotoporo 4s°3d% Uro xapakTepu3yioT 5T KBaHTOBbIe umcia? UTo
3TO 3a 35ieMeHT? Ero cBoiicTBa U MoJiy4eHuE.

3. Kakue BasieHTHBIE OPOUTATIHM XpOMa MPUHUMAIOT YI4acTHE B 00pa30oBaHUM G - CBA3EH U 110
kakoMy Mexanumsmy B uoHe [Cr(H.0)s]**? Kaxo Tun rubpummsarmn AO noHa Xpoma u
CTPYKTypa 3TOro noHa?
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4. Xenezo, ko0anpT, HUKEIb. DJICKTPOHHbIE KOH(QUTYpAllMM W CTENEHU OKUCICHUS.
Xumunueckue coiicta. [lonydenue. [Ipumenenue. Kak u3 yyryHna nojay4aror ctalib.

5. Hammcare s3nekTpoHHYIO (OpMYITy XJopa W cepbl B OCHOBHOM H BO30YXJICHHOM
cocrosiHUsX. [lo 3mekTpoHHON (opMylie OmpenenuTh MECTO €ro B IMEePUOIUYECKON cHucTeMe
(rpynny, DOArpymiLy, IEPUOA) U KBAHTOBBIE YKCIIA /1JIs1 BAJICHTHBIX JIEKTPOHOB.

9K3AMEHAIIMOHHBINA BUJET N2

1. I'nmaBHOE, OpOUTaIbHOE, CIMHOBOE U MAarHUTHOE KBAaHTOBBIC UMCIA, KaK XapaKTEPUCTHKU
COCTOSTHUSI DJIGKTPOHOB B aroMe. B3aMMOCBSI3b MEXIy KBAaHTOBBIMU YHCIIAMHU. DJICKTPOHHBIC
0005109KH (Ci10M), MO100070YKH (TIOICTION), aTOMHBIC opOuTanu. dopma, OpUEHTALHSI U EMKOCTh
AO. ITIpogemMoHCTpHpPOBATh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacmmcarte KBaHTOBEIC
YHclia JJis BaJICHTHBIX JIEKTPOHOB aroma Mo.

2. KoBasieHTHass W BOAOpOAHAs CBs3b. MexaHU3Mbl KOBAJEHTHBIX CBsizel BiusHue
BOJIOPOJIHBIX CBSI3eH Ha CBOWCTBA BEIIECTB.

3. 3aBUCUMOCTH TTapPaMETPOB PACHICIUICHUS OT TOJIOXKEHUS JIUTAH/A B CIEKTPOXUMHYIESCKOM
psay. BBICOKO- ¥ HM3KOCIHMHOBBIE KOMIUIEKCHI M OOBSICHEHHWE MX MArHUTHBIX U ONTUYECKUX
CBOMCTB B Teopuu Kpucraummdeckoro mosss. OOwsicauth Ha upumepax [Cr(NHs)s]Cls u
[Cr(OH)e]Cls

4. Ou3NYeCKHWid CMBICT BEJIIMYUH: TOTCHIMAT WOHU3AIHMH, CPOJCTBO K JJICKTPOHY,
3IEKTPOOTPUIIATENIFHOCTh UM JIUMOJIbHBII MOMEHT MOJIeKYNbl. lleproAnyHOCTh B H3MEHEHUU
pa3MepoB aTOMOB, X SHEPrUil MOHH3AINH, CPOJICTBA K JIEKTPOHY M JICKTPOOTPHIIATEIHHOCTH.
[kana sneKTpooTpULIaTeIbHOCTH. VIOHHAS U HETONIApHAs CBSI3U - KpailHHe Clly4au KOBAJIEHTHOM
cBsi3u. CTEIeHbh HOHHOCTH CBSI3U - KaK OHA OTPEICIIIeTCs?

5. lllenounsle MeTauibl. XuMuyeckue cBorictpa. [Ipumenenue.

9K3AMEHAIIMOHHBINA BUJET N3

1. DHepreTuueckas CTpYKTypa aTOMOB. YPOBHU M IOAYPOBHU 3HEpPIUU. BbIpokeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSX U MOAYPOBHAX (B 000n0YKax U momobomoukax). Ha nmpumepe
BaHAJIMs PACCTABUTh KBAHTOBBIC YMCIIA JIJIS BAJIEGHTHBIX 2JIEKTPOHOB

2. Teopus rubpunuzanuu. HampaBieHHOCTh M KPATHOCTh XUM. CBSI3U. ['eOMeTpusi MOJIEKyI.
Teopus ['mnnecnu.

3. Kak o6pasyercst komruieke K[AI(OH)4] u xakue opOUTaIM aJfOMUHUS YYaCTBYIOT B €T0O
oOpa3oBaHuM. YKazarb TUN THOpPHAM3ALMM, OKpAIIMBAEMOCTb, MAarHUTHBIE CBOICTBa U
MIPOCTPAHCTBEHHOE CTPOCHHUE KOMILIEKCA.

4. OCHOBHBIE TIOJOXKEHUSI KBAaHTOBO-MEXAaHUUYECKOW TEOpUU CTpoeHHs aTtomoB bopa.
Snepnas mopens atoma. CTpoeHue s1pa, MacCOBO€ YHUCIO, MPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

5. Ilokaxkute, yemMy paBHbl YHCIICHHbIE 3HAUEHUsS] KBAHTOBBIX YHCEN MJIA DJIEMEHTa,
AJIEKTPOHHAS KOH(UTYpalusi KOTOPOTO 45%3d2. Uro XapaKTePU3YIOT 3TU KBAHTOBBIE ymncia? Uto
3TO 3a 1eMeHT? Ero cBolCTBa U MOITY4YECHHUE.

DK3AMEHAIIMOHHBINA BUJET N4

1. Cnun snextpoHoB. [IpuHnmn Ilaynmn. EMKOCTB 3JIEKTPOHHBIX YpOBHEH, MOIYPOBHEU U
AO 1no snexrponam. IlpaBuna I'ynaa n Kneukosckoro. s anementa Cr 3d°4s’ OIIPENEIUTh
KBaHTOBbIE YHCIa JUIS YKa3aHHBIX AJIEKTPOHOB M BO3MOXKHBIE CTENEHU oOkucieHus. CoiicTBa
XpoMa U €ro NpuMeHEHNE

2. OcHOBHBIE TUIIBI XUMUYECKON cBsA3U. MoHHas cBsi3b. KoBaneHnTHas cBsi3b. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MEXAHU3MBbI €€ BOSHUKHOBEHHUSI.

3. IlpuBectn crpykrypubie Gopmynsl coeaumHeHuit CH3C1, COCl,, CO;. YkazaTh TUI
ruOpHUIU3ali U KPAaTHOCTh CBSI3eH B JAAaHHBIX MouieKylax. OOBSICHUTH pa3ivuusi B OTJCIBHBIX
CBs3s1X. MOJIEKYJIbI TOJISIPHBIE WJIH HET?
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4. I'maBHOE, OpPOUTANILHOE, CITMHOBOE Y MarHUTHOE KBAHTOBBIC YHCIIA, KAK XapPAKTEPUCTUKU
COCTOSIHUSI DJIGKTPOHOB B aTtoMme. B3anMOCBs3b MEXIy KBAaHTOBBIMU YHCIIAMU. DJIEKTPOHHBIC
000J104KH (CJ10M), T10,1000JI09KH (TIOJICITION ), aTOMHBIE opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. IlpoaemMoHCTpUpOBaTh BCE B3aMMOCBS3M Ha IpuMepe aroma Mo. PacnucaTe KBaHTOBBIE
YKCIIa JJIsl BAJICHTHBIX AJIEKTPOHOB atroma Mo.

5. [lonyyeHue u npUMeHEHHUE Kelle3a, OTHOLICHHE K BOJE, KUCIOTaM M Ilejiouam, KOppo3ust
€ro B KUCJIBIX U IIEJOYHBIX Cpeax.

DK3AMEHAIIMOHHBINA BHUJIET N5
1.MHorosnekTpoHHsle arombl. [lopsimok 3aceneHust ypoBHeW, mnoaypoBHed u AO
anexkrpoHamu. [lpunnun Ilaynu, IlpaBuna I'ynpa m KineukoBckoro. [Insi kakux aTroMoB 3TO
npaBwio peanusyercsa? IIpyHIMII MHHUMyMa DJHEpPruud IPH  3allOJIHEHHUU  DJIEKTPOHAMH
noaypoBHell U opOutaneil. OCHOBHBIE M BO30YKICHHbBIE COCTOSHHsS aTtomoB. Ilouemy mocie
KaJIbIIMs1 3JIEKTPOHAMU 3aIloJHseTcs -, a He p-oypOBEHb?

2. ¢ U - cBsa3U. Yepe3 opOHMTAIM HAapHCOBATh CTPYKTYpHl Mosekyn aunermwieHa CpHy u
YKCYCHOM KUCIIOTBI. YKa3aTh THIIbI TMOPUIN3ALMN aTOMOB YIJIEpO/ia B 3TUX COCIUHEHUSIX.

3. Kakue BajieHTHBIE OpOUTaNM XpoMa NPUHHUMAIOT ydacThe B 00pa30BaHUU G - CBA3EH B
HNOHE [Cr(H20)5]3+? KakoB tun rubpummsanmu AQO uoOHa Xpoma, MarHUTHBIE CBOICTBa,
OKpAILIMBAaEMOCTb U CTPYKTypa 3TOro HoHa?

4. DHepreTnueckas CTpPyKTypa aTOMOB. YPOBHHU U IOAYPOBHM JHEPruu. BrIpoxkacHHbIE
cocrosiHus. Yncno AO Ha ypoBHSX U NMOAYPOBHAX (B 000s04Kax M nopodosnoukax). Ha npumepe
BaHaJMsl paCCTaBUTh KBAHTOBBIE YHCIA JUUISl BAJICHTHBIX JJIEKTPOHOB

5. Teopus rubpuauzanuu. HanpaBieHHOCTb U KPaTHOCTh XUM. CBSI3U. ['eoMeTpus MOJIEKyII.
Teopus ['mnnecnu.

DK3AMEHAIIMOHHBIA BUJIET N6

l.Ileppognueckuii 3akOH W nepuoaudeckas cucrtema Menneneesa. llepuon, rpynmsl u
noarpynnsl. CemelcTBa 351eMeHTOB. [IpUunHEl IEpHOINYECKOTO N3MEHEHUSI CBOMCTB DJIEMEHTOB.
HaubGonee ycroiiuuBble »>1€KTpOHHbIE KOHuUrypauuu artoMoB. [lo kakuMm Qusnyeckum
napaMerpaM (PHEprusi MOHU3ALMH, CPOACTBA, DJIEKTPOOTPHULATENBHOCTh M JJIEKTPOHHOE
CTPOEHHE) MOKHO OTJIIMYUTH METAJLT OT MeTajuiouaa?

2. YkaxuTe, B KaKOM COCTOSIHUM THOPHIM3ALMM HAXOAUTCS KOMIUIEKCOOOpa3oBareib B
HMOHE [CO(OH)(,]-A? Kak oOpasyercs stoT KOoMIiekc? OxapakTepu30BaTh €ro MarHUTHBIC
CBOICTBa, CTPYKTYPY U LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIN HU3KOCITMHOBBIN?

3. Ilokaxwurte, yeMy paBHbl YHCIIEHHbIE 3HAYEHUS KBAHTOBBIX YHCEN Ul 3JIEMEHTa,
AJIEKTPOHHAsI KOH(QUTYpaIusi KOTOPOTro 55%4d". Yo XapaKTEepU3yIT 3TH KBaHTOBBIE uucia? Yro
9TO 3a 35IeMeHT? Ero XxuMmnyeckne cBOWCTBa

4. B xakoM U3 COeTMHEHUH J0JI KOBAJIEHTHOMN CBsI3U OOJIbLIIe: XJI0pUaax Oepuuns, Maruus
win Kanpiusa? OTBeT 000CHOBATh.

5. Ilomyuenue 1 XUMUYECKHE CBOMCTBA 3JIEMEHTOB 2 TPYIIIIbI, INIABHOM MOATPYIIIHI.

SK3AMEHAIIUNOHHBIN BUJET N7

1. TleppoIMYHOCT B M3MEHEHHUHM Pa3MEpPOB aTOMOB, SHEPrUs MOHM3ALUM M CPOJCTBA K
AIEKTPOHY u 3JEKTPOOTPULIATENTLHOCTH B nepuoiax i rpymnmnax. Bausnue
ANEKTPOOTPUIATETLHOCTH Ha MOJISIPHOCTh M BUJI XUMHAYECKOMN CBSI3H.

2. MeToz BaJIeHTHBIX CBSI3€W WJIM CIUHOBAsi TEOpPUsSl BaJIeHTHOCTHU. [lonsipHOCTH  CBSI3U M
MOJSIPHOCTh MOJIEKYJI. [[umonbHble MOMEHTHI. Onpenenuts nojspHocte mosiekyn Hp, CHCIlj
CH3Cl.HapucoBaTb pacroyiokeHue opOUTajei B STUX MOJIEKYJIaX B IPOCTPAHCTBE.

3. Ompenenure 3apsia KOMIUIEKCOOOpa3oBaTeieii W KOOpAMHAIMOHHBIE uncia. Kakue us
ITHX KOMIUIEKCOB SIBIISIIOTCS OKpAIlEHHBIMH, MapaMarHUTHBIMU. Kakoil BuA rHOpuAM3aluul H
crpykrypa B komiiekcax Ko[CuCly] u [Cu(NH3)4](NO3),?

4. o u - cBa3u. HapucoBaTh cTpykTypsl MoJiekyin aneruineHa CoHo M yKCyCHOM KUCIIOTBI.
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5. lleprognyHOCTh B M3MEHEHUM pa3MEpOB aTOMOB, SHEPrusi MOHU3ALMU M CPOJCTBA K
JNEKTPOHY M DJEKTPOOTPHULIATENBHOCTH B MEepuojax M rpynnax.  BiusHue
AEKTPOOTPULIATEIIBHOCTU HA MOJIIPHOCTD U BUJ XUMHUYECKOU CBSI3H.

9K3AMEHAIIMOHHBINA BUJET N8

1. ®opma u opuentauus AQO. Kak pacnonoxensi AO B NPOCTPaHCTBE B MOJICKYJE
aneruiena CoHp u nukinorekcane. OCHOBHBIE M BO30YXJACHHBIE COCTOSIHUSI aTOMOB. ATOMHBIE
CHEKTPBI - YTO OHHU OTPAKAIOT?

2. Kakoii u3 3JeMEHTOB, JIEKTPOHHAs KOH(MUTYyparus KOTOIl)BIX MpUBEJICHA HIKE, UMEET
HauboNbLIee CPOACTBO K dekTpory? 1) ns’np’; 2) ns’np’; 3) ns; 4) ns? 5) 4f'5d" 6s* Otser
obocHoBath. 11 5-T0 BapuaHTa pacnucaTh KBAaHTOBBIC YKCIIa BAJIGHTHBIX 3JIEKTPOHOB.

3. Ilepuonuueckuii 3aKOH W mepuoandeckas cucrema MenaeneeBa. [lepuoa, rpynmbsl u
noarpymnmnsl. CemencTBa 1eMeHTOB. [IpuYrHbBI TEPHUOIUYECKOTO U3MEHEHHS] CBOMCTB 3JIEMEHTOB.
Haubonee ycroiluuBble »3JEKTpOHHBIE KOHUrypauuu artomoB. Ilo kakum ¢duzndeckum
napamMeTpaM MOXKHO OTIMYUTh METAJI OT MeTaJionaa?

4. Kakue u3 nmepeyrciIeHHBIX KOMIUIEKCHBIX coenuuenuii mapamarautasl: | - Na[AgCly], 1l -
Nas[NiFs], 1l - Ky[PtClg]? Buambl rubpuamzammu? CTpyKTypa, OKpalIMBaeMOCTh, MarHUTHBIC
CBOMCTBA ATUX COEAUHEHUM.

5. MeTon BaJICHTHBIX CBSI3€W WJIM CIIMHOBAsI T€OPHs BaJIEHTHOCTH. [1OJSIPHOCTh  CBSI3U U
MOJIIPHOCTh MoOJEKYN. JlumonpHbie MOMEHTHL. ONpenenuTh MOJSIPHOCTH MOJIEKYT BOJbBI U
CH;3Cl.HapucoBathb pacronoxeHne opOuTaiel 3TuX MOJIEKYJI B IPOCTPAHCTBE.

DK3AMEHAIIMOHHBINA BHUJIET N9

1. Ilpuposna XUMHUYECKOW CBSI3U, YCIOBHE U CIIOCOObI €€ BO3HUKHOBEeHHs. Kak cBs3aHBI
JUIMHA U 3Heprust cBsi3u. OCHOBHBIE TUIIBI XMMHUYECKOM CBs3U. [l amMMuaka, aleTusieHa U MoHa
aMMOHHSI HapHucOBaTh IPOCTPAHCTBEHHYIO CXEMY CTPOEHHUS MOJIEKYJl depe3 OpOuTamu u
ONpeAeNUTh BUAbI THOPHUIN3ALINH.

2. Jlns smementa 3d°4s' ompenennTth KBaHTOBBIE UHCIA /IS YKA3aHHBIX JIEKTPOHOB M
BO3MOXXHbIE CTENEHH OKucieHus. llomyuyeHme W mOpuUMEHEHHE JTOro JJIEMEHTa B
IIPOMBIIIJIEHHOCTH.

3. Kak pacrpenerners d-onekTpors! mo opGuramsM xpoma B xomiuiekce [Cr(CN)gl?
VYkazare BHJ THOpPUAM3ALMU, MArHUTHBIE CBOMCTBA, OKPALIMBAEMOCTb U IPOCTPAHCTBEHHYIO
CTPYKTYpY KOMILIEKCA.

4. Meronom MO nokasats 3anonHenue MO nis monekyibsl Oz . Onpenenurs ee MarHUTHBIE
CBOMCTBA U MOPSIIOK CBSI3H.

5. XuMHUECKHe CBOMCTBA XJIopa. Ero noiaydenue u npuMeHeHue.

D3K3AMEHAIIMOHHBIA BUJIET N10

1. KoBanenTtHas cBa3b. OOMEHHBIN U JTOHOPHO-AaKLIENITOPHBIM MEXaHW3Mbl BOSHUKHOBEHHUS
XUMHUYEeCKON cBs3u. PacnapuBanue 31ekTpoHOB. llpuBecTn mnpumepsl oOpa3oBaHusi CBs3el B
MOJIEKYJIe a30Ta, aMmmMuaka, nona BF, . ['ubpuauzamnus u ee Buabl. YKa3arh BU THOPUIUA3AINHN B
aMMmuake, nona BF4 .

2. Kakne u3 xommiekcoB [Fe(CN)s]* u [Fe(H20)s]®" mmamarnuthEle ¥ mapamarHuTHEIC.
VYkaxure TUN TUOPUAW3ALMN W TPOCTPAHCTBEHHOE CTPOEHHUE, OKpammBaeMocTb.  OTBETHI
000CHOBATb.

3. Jlnst omementa 3d°4s’ ompenennTh KBAHTOBBIE WHCNA /IS YKA3AaHHBIX SIEKTPOHOB H
BO3MOXXHBIE CTENEHH OKucieHus. llomyuyeHue W NOpUMEHEHHE OSTOro  JJIEMEHTa B
IIPOMBIIIIIEHHOCTH.

4. TlomydeHne U NPUMEHEHHUE MIETOYHBIX METAUIOB U X XUMHUYECKHAE CBOMCTBA.

5. Ilo KakuM MpUYUHAM CTETICHU OKUCIIEHHs XJI0pa MoXkeT ObITh -1, +1, +5 u +7, a 'y ¢ropa.
TOJIBKO -17
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DK3AMEHAIIMOHHBIW BUJIET NI11

1. BanentHocts u cremeHM  OKUCHEHHS 31eMEHTOB. OOBSCHUTH NPUUYHUHBI
BO3HUKHOBEHHS BBICIIMX BaJCHTHOCTEH y XJiopa W cephl. [IpoaeMOHCTpUpOBaTh, Ha MpHMEpax
HC10,, HC103, HC104, H,SO4. [Touemy momoOHbIX coenuHeHME HeT y ¢ropa? Uemy paBHa
BaJICHTHOCTh a30Ta B a30THOM Kucnote. OTBETHl 000CHOBATS.

2. Vkazate T rubpuausanuu AO maraust u pocdopa B monekyinax MgCl, u PHC1,.
HapucoBarh CTpyKTyphl ¢ MOMOIIBI0 OpOUTaNel. byneT mu y 3TUX COCIMWHEHUH NUIOJIBHBII
MOMEHT pPaBeH HYIIO?

3. BaneHTHOCTh U CTENEHU OKUCICHUS 3JIeMEHTOB. OOBSCHUTh MPUYUHBI BO3HUKHOBEHUS
BBICIIMX BaJICHTHOCTEH y xyiopa u cepol. [IpoagemonctpupoBats Ha npumepax HC10,, HC1Os3,
HC10,4, H,SO4. Uemy paBHa BaJIeHTHOCTB a30Ta B a30THOUM KucioTe. OTBEThI 000CHOBATH.

4. Non [Ni(CN)s]? nuamarsurten wiu napamaruten? Jlatb 0GOCHOBAHME M IIOKa3aTh
3arnonHeHne  d-anekTpoHOB 1O opbutanmsaMm. Ompepenure THn ruOpummsammun AO U
MPOCTPAHCTBEHHYIO KOHPUTYPALIMIO, U OKPAITNBAEMOCTh MOHA.

5. VlonHasi, KOBaJICHTHAS ¥ JOHOPHO-AKIICITOPHAS XUMHUYECKasi CBsI3b. [IpuBeCTH IpUMepBHI.
Mexanu3mbl 00pa3oBaHUsl ATHX CBA3C. G- W T - cBsi3u. OQuHApHBIE W KpaTHble cBs3u. Kak
OTPEIETISICTCS TTOPSIIOK CBSI3M B METO/IE MOJICKYJISIPHBIX opOuTasnei?

DK3AMEHAIIMOHHBINA BUJIET NI12

1. MoHHas, KOBaJICHTHAsI M JOHOPHO-aKLENTOPHAs XUMUYECKast CBsA3b. [[prBecTu mpumepsl.
Mexanu3mbl 00pa3oBaHUs 3TUX CBsi3eld. 6- W T - cBs3u. OnuMHApHBIE U KpaTHble cBs3u. Kak
oTpeneNnseTcsi TMHOpUAN3aLus B IIpOIIaHe, dTHIIEHe, OSH30IIe U CEpHOI KucIoTe?

2. Kakue u3 nepeurcieHHbIX KOMIUJIEKCHBIX COEJIMHEHUI MMapaMarHUTHbI U OKPAIIEHBI:
Na[AgCl;], Nas[NiFs], K3[PtCls]? Omnpemenure uX CTPYKTYpbl, MarHUTHBIC CBOWCTBA,
rUOpUIN3ALHIO.

3. Kak 00BsCHHUTD, 4TO 3HEprHs HoHHU3alu Be 0osbie, yem y Li, a y B Menbine yem y Be?
(Li, J=5,395B; Be, ] =9,32 5B, B J= 8,12 3B).

4. OcCHOBHbBIE TIOJIO)KEHHS KBAaHTOBO-MEXaHMUYECKON TEOpUU CTpoeHus aTtoMoB bopa.
Anepnas Mozmens aroma. CTpoeHHE f1pa, MacCOBOE YHUCIO, IMPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

5. Teopus rubpuauzanuu. I'eomerpus monexkyn NHs H;O, BeCl, u ykcycHON KHUCIOTHI.
Kaxoit Bua rubpuauzanuu B 3TUX MoyieKynax. Kakoi THN CBsi3u ompenensieT THOpUAn3aIuo 1
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIBI?

DK3AMEHAIIMOHHBINA BUJIET N13

1. Meron monekynspubix opOutaneit (MO JIKAO) B mnpuiioxeHUM K JBYXaTOMHBIM
MOJIEKYyJIaM U MOJICKYJIIPHBIM HOHaM Bojoposa (+1) u azorta (+1),

2. Ilokaxure, 4yeMy paBHbl UHWCJICHHBIE 3HAUEHUS KBAHTOBBIX YHCEN JUIS DJIEMEHTA,
AJNIEKTPOHHAS KOH(UTYpanusi KOTOPOTO 3d"4s%. Yo XapaKTePU3YIOT 3TU KBAHTOBBIE ymncia? YUto
3TO 3a 1eMeHT? Ero cBolCTBa U MOITY4YECHHUE.

3. Ilosmy4yeHue U CBOMCTBA MIETOYHO3EMEIIBHBIX METAJIIOB.

4. Teopust bopa. CriekTpsl aTOMOB, YTO OHU OTPAXKAIOT M KaKOBa UX POJb B CTaHOBIICHUH
Teopun cTpoeHus aroma? KBaHTOBbIe ymciia m ux (pu3mdeckuii cMmbici. PacmucaTth KBaHTOBBIE
quciia 711 BAJICHTHBIX 2JIEKTPOHOB XKeEJle3a.

5. Kakue BanentHble opOuTanu nona kobanera (I11) mpuHuMaroT y4yactie B 00pa3oBaHUM
o-ceszeii B moHe [Co(N H3)6]3'? KakoBbl TuIl THUOpUOM3AIMU BaJCHTHBIX OpOUTaNell u
IIPOCTPAHCTBEHHAs CTPYKTypa 3TOro noHa?

DK3AMEHAIIMOHHBINA BUJET N 14
1. Teopuss bopa. CrieKTpsl aTOMOB, YTO OHU OTPAKAIOT U KaKOBa MX POJb B CTAHOBICHUU
Teopun cTpoeHus atoMa? KBaHTOBbIe uncia U UX ¢GuU3MYecKuil cmbici. PacmucaTh KBaHTOBBIC
YHClia JJIs BaJICHTHBIX 3JIEKTPOHOB >kene3a. KakoB ¢pu3nyeckuil CMbIC STUX KBAHTOBBIX YUCeN?
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2. Ilonmydyenre M XMMHUYECKUE CBOMCTBA HHUKENS W Menu. [IpuMeHeHue 3THUX METalJIoB B
MIPOMBIIIICHHOCTH.

3. Kak 00pa3yroTcss KOMIUIEKCHI U KaK PacCENSIOTCS JCKTPOHBI Ha aTOMHBIX OpOUTAIIAX
KomruiekcooopasoBarens st kKomiuiekcoB Ko[PtClg] u K,[CrCly] coorBeTcTBEeHHO. DTH
KOMIUIEKCBHI OKpaIleHbI? DTO MapaMarHETHKH WU JUaMarHeTuku? YKa3aThb THOPUIU3AIUI0 U
CTPYKTYpY. BBICOKO- MM HU3KOCTTMHOBBIE?

4. OcHOBHBIE THIBI XUMHAYEeCKOH cBsi3u. MoHHas cBg3b. KoBanmenTHas cBsisb. OOMEHHBIN U
JIOHOPHO-aKIETITOPHBIA MEXaHU3MbI €€ BOSHUKHOBeHHUs. [loka3aTe Ha mpuMepax.

5. B xakom coenunennu PHs (1), POC13 (V) umeer mecto rubpuausanus AO docdopa?
VYka3aTh TUI THOPUIU3ALINH.

3K3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaJleHTHBIX CBSI3€M WM CIMHOBAsl TEOpUsl BaJeHTHOCTU. [IpuBecTu mpumepsl
obpazoBanus moiekyn PCls, PCls u nona BF, IlonspHOCTh  CBSI3M U MOJSPHOCTH MOJIEKYII.
JumnonbHBIE MOMEHTHI U CTPYKTYpA.

2. MexMoneKyJIapHble B3aUMOJEWUCTBHS. Buabsl B3auMOACHCTBUH M NPUYUHBI U3
nosiBieHus. Kak oHu BIMSIOT Ha CBOICTBA BelllecTBa?

3. B xakom coeaunenuu PHj (I11), POC13 (V) umeer mecto Ta uiau uHast rudpuauszanus AO
docdopa? OTBeT 000CHOBATE.

4. Meramnueckasi cBsi3b. BomopoHas (MeXMONEKYIsIpHAs U BHYTPUMOJIEKYIISPHAsi) CBS3b.
[IpuunHbI €e BOZHUKHOBEHUS. BiusHue BOJOPOAHBIX CBS3E€ Ha CBOWCTBA BEIIECTB (HA IIPUMEPE
BOJIbI U PTOPUCTOBOIOPOAHON KUCIOTHI).

5. Jlas snementa 3d°4s? ompenennTh KBAHTOBBIC WHCNA JUIS YKA3aHHBIX SICKTPOHOB H
BO3MOJXKHBIE CTeMeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKkuil CMBICT KBaHTOBBIX
yycesn? NoJy4yeHHe 3TOro 3aeMeHTa?

DK3AMEHAIIMOHHBINA BUJIET N16

1. IlpuBectu ctpyktypHble Gopmynsl coenuHenuit CH3Cl, COCly, CO,. Ykazath Tun
ruOpUAM3alMi U KPaTHOCTh CBsI3€d B JaHHBIX MosieKyiaX. OOBSCHUTH paziuyMsi B OTIEIbHBIX
cBa3sx. [Touemy nepBeie 1B€ MOJIEKYIIBI IOJSPHBIE, & TPEThS HET.

2. OxapakTep3oBaTh [0 BCeM mapamerpaM KommiekcHsii non [Fe(NCS)s]?: Kak om
obpazyetca? CuuTarh, 4TO 3TO JIUTAH CHIBHOTO MOJIS.

3. KoBanenTHas cBsi3b. OOMEHHBII U JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl BO3ZHUKHOBEHUS
xumuyeckoit ces3u. [IpuBectu npumepsl. PacnapuBanue 31ekTpoHOB. ['MOpuau3ays u ee BUIbL.

4. Ot Kakux MapaMeTpoB  3aBUCUT  BEJIMYMHA  [apamMeTpa  pacllenjeHus?
CHeKTpOXUMUYECKUH Pl JINTAaH/I0B.

5. Ilonyyenue 1 npuMeHEeHHEe IMHKA. Ero Xumuyeckue cBOMCTBA.

3K3AMEHAIIUMOHHBINA BUJIET N17

1. MexaHusM B3aUMOJENUCTBUS KOMIUIEKcooOpa3oBaTtenb — Jura"asl B Tteopun BC.
Tunuyeble MOHBI-KOMILIEKCOOOpa3oBarenu, rudpuauzanmus ux AO. CHeKTpoXUMHYECKHH psia
auranjoB. OT 4ero 3aBUCHUT MapaMeTp paciierieHus?

2. Tlpuectu ctpyktypHbie Gopmynsl coeaunenuii CH3C1l, COCl,, SO,. Ykazate THm
rUOpUAM3aMM U KPaTHOCTh CBsI3€d B JaHHBIX MousiekyjigaxX. OOBSCHUTH paziuyMsi B OTIEIbHBIX
CBA35X. MoJeKyJIIbl OJSIPHBIE WU HET?

3. Jlnst onmementa 3d%4s? ONpEJIEINTh KBAaHTOBBIE YHWCIA I YKa3aHHBIX JJIEKTPOHOB W
BO3MOXHBIE CTEMEHU OKHUCIEeHUs. UTo 310 3a 3neMeHT? KakoB (u3MuUecKuil CMBICT KBaHTOBBIX
yucesn? Noy4yeHHe 3TOT0 dJIEMEHTa

4. OOurast XapakTepUCTUKA S- U P-3JIEMEHTOB - U3MEHEHUE JJIEKTPOHHBIX KOH(PHUTypaluu,
pa3MepoB  aTOMOB, HOHHU3ALUOHHBIX IIOTCHIMAIOB, JJEKTPOOTPULATEIIBHOCTH, CTENEHEH
OKHCIJICHHUS.
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5. Ko[ZnCly]; I - Ko[Zn(OH)4], eciu K, cootBercTBerHo pasuer: 1.107'°" 3,6 .10™'%? Kakopa
KOHIICHTPAIMs HOHOB UHKA (B MOJib/11) B 0,1 M pactBope 3TuX KOMIUIEKCOB. OXapaKkTepru30BaTh
1o BceM napamerpam komiuiekcHbii noH Ko[Zn(OH),]. Kak on o6pasyercs?

D3K3AMEHAIIMOHHBINA BUJIET NI18

1. Oxapakrepu30BaTh 110 BceM mapamerpaM KoMmiuiekcHbIi noH [Pt(NH3)4Cly], B Tom uncie
u ero o0Opa3oBaHusl.

2. Jlust anementa 3d°4s? ompenennTh KBAHTOBBIC YHCNA IS YKA3aHHBIX SICKTPOHOB H
BO3MO)KHBIE CTENEHU OKUCIEHHUS. XHUMUYECKHUE CBOMCTBA M IPUMEHEHHE 3TOTrO 3JEMEHTA B
MPOMBIIIIICHHOCTH.

3. Meron MO JIKAO. OcHoBHBIE M0JIOKEHU MeTo1a. Pacniucath MoneKysipHbIe OpOUTaIN
Ju1st MoJiekyssipHoro nona CN'.

4. MoHHas M HENOJspHAs CBSA3M - KpaillHUE Cllydad KOBaJIEHTHOM CBs3U. CTENEHb HOHHOCTH
cBs3H. Yepes KaKyro BETUYHHY OHA OMpeAensieTcs?

5. Csunen. [lonyyenune u XuMHIeCKHEe CBOMCTRA.

DK3AMEHAIIMOHHBINA BUJIET N19

1. IIpuBectu ctpykTypHble popmynsl coenunenuit yraepona: C,Hp, HCOH, CH3COOH.
Kakyro creneHp OKUCIeHUS ¥ THOPUIN3AIMIO UMEET YIIIePO] B STUX COCAMHEHUSX ?

2. MmnorosnekTpoHHble arombl. llopsnok 3acenenust ypoBHe#, noaypoBHeil u AO
anexkrpoHamu. IIpaBuiio I'ynpa m KrneukoBckoro. B kakoM ciydae W sl 4ero IPUMEHSIETCSA
npaswio KieukoBckoro?

3. MlonHas u HemousipHas CBSI3U - KpaliHUE cllyyau KOBaJIEHTHOM cBsi3u. CTeneHb MOHHOCTU
cBs3U. Yepes Kakyro BEJIMUMHY OHa onpeensercs?

4. OxapaKkTepH30BaTh 10 BeeM mapamerpam kommiekcusie nousl [Ni(NHs)e]* i [NiFe]* B
TOM YHCJIe U UX 00pa30BaHUeE.

5. Turan. XuMn4yeckne CBOWCTBA U IPUMEHEHHE.

DK3AMEHAIIMOHHBINA BUJIET N20

1. NoHHas 1 HemonsipHas CBA3M - KpalHUE Cllyyal KOBaJIEHTHOH cBsi3u. CTeneHb HOHHOCTH
cBsi3u. Yepes Kakyro BEMYHMHY ONPEAEISeTCs CTeeHbh HOHHOCTH CBsi3u? B kKakoMm ciydae cBs3H
HOJISIPHBI, @ MOJIEKJIa B LIEJIOM HemnoJisipHa. [IpuBectu nmpumepsl.

2. MHoroanektponuble aToMbl. llopsaok 3aceneHus ypoBHeW, mnoaypoBHed u AO
anektpoHamu. IlpaBuno I'yana u KneukoBckoro. B kakoMm ciiydae W A 4ero NpUMEHSETCS
npasuiio KiteukoBckoro? ITokaxuTe movemMy mocje Kaablus 3amoiHseTcs: d-mogypoBeHb, a He -
MOAYPOBEHB?

3. Kakue BaneHTHbIe opOUTaIM aroma KoOanbTa MPUHMMAIOT ydacTHe B OOpa30oBaHUU G-
cesazeit B komruiekce [CO(NH3)s]Cls Kako tun rubpuamszanmu AO atoma koOajabTa U KakoBa
MPOCTPaHCTBEHHAs CTPYKTypa ero noHa? OKpanmBaeMOCTh H MarHUTHBIE CBOMCTBA KOMILIEKCA.

4. PacniiicaTh KBaHTOBBIE YHCIa /I BAJIEHTHBIX JIEKTPOHOB MapraHila U caMapusl.

5. Kpemunii. Xumudeckne CBOMCTBA U IPUMEHEHNE.

3K3AMEHAIIMOHHBIA BUJIET N21

1. ®usnueckuid CMBICI BEIWYMH: TOTEHIMANT WMOHU3AIUU, CPOJCTBO K DIEKTPOHY,
AIIEKTPOOTPHIIATEIIEHOCTE W JIUTIONBHBIA MOMEHT MOJICKYINBL. [IepHoMUYHOCTh B HM3MEHEHHUH
pasMepoB aTOMOB, UX SHEPrHil MOHM3ALIMHU, CPOJICTBA K AIIEKTPOHY U AJIEKTPOOTPHIIATEIbHOCTH.
[IIxana s31eKTpoOTpULATENBHOCTH. VIOHHAS M HEMOMsApHAs CBS3M - KpallHUE Cllydad KOBAJICHTHOM
cBsi3u. CTerneHb HOHHOCTH CBSI3M - KaK OHA onpeensieTcs?

2. lllenouynsie MeTauibl. XUMUYECKUE cBoicTBa. [Ipumenenue.

3. Kakue BaneHTHble opOUTANIM aTomMa KOOajabTa MPUHUMAIOT y4yacTHe B OOpa30BaHUU G-
ceaseii B komriekce [Co(H20)s]Cl, Kakor tun rubpuamsanuu AO atoma KoOajdbTa W KakoBa
MPOCTPAHCTBEHHAS CTPYKTYypa ero noHa? OKpalmmrBaeMOCTh U MAarHUTHBIE CBOWCTBA KOMILIEKCA.
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4. I'anorensl. [Tony4yenne, xumuueckue cBoiicTa ¢propa u xjopa. Ilpumenenue.
5. MexmoinekyispHbie B3auMozeicTBua. Kak ¢GopMupyrOTCS 3TH B3aMMOJCHCTBUS W Ha
KaKHe CBOMCTBA BEILIECTBA BIUSIIOT?

DK3AMEHAIIMOHHBIA BUJIET N22

1. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM M IIOJYPOBHH JHEPIrUu. BrIpoxacHHBIE
cocrossHus. Yucno AO Ha ypoBHSAX U NOAYpPOBHsAX. [71aBHOE, OpOMTaIbHOE M MarHUTHOE
KBAHTOBBIC YHCJIA KaK XapaKTCPUCTUKU COCTOSHUS JJIEKTPOHOB B atoMe. CIIMH 3JEKTPOHOB.
B3anmocss3b kBaHTOBbIX yncel. [Ipunnun [laynu, IIpasuna ['ynna n Kneukosckoro. IIpusenure
IIPUMEPBI JBYX IOCIEAHUX IIPABUIL

2. [loyemy nByxaToMHBbIC MOJICKYJIbI Py, ASy, SD; B 0OBIYHBIX YCIOBUSX HECTAOUJIBHBI, B TO
BpeMs Kak MoJekyasl Ny oTHocsaTcs k HauOosee yctoWuuBbiM? DocdopHas kuciora. Ee
CTPYKTYpa ¥ THOpUAN3ALIHS.

3. Xpom u peppoxpom. [lonyuenue. [Ipumenenue.

4. KakoBa TpOCTpPaHCTBEHHAs CTPYKTypa, THII THOPUAM3ALMHU, OKPAIIUBAEMOCTh U
MarHutHsle cBoiictsa noHoB [Cr(CN)e]® u [Cr(H,0)6]*

5. MexmornexyisipHasi 1 BHyTPUMOJIEKYJISIpHAsk BOJOPOIHAs CBsA3b. MeXxaHu3M 00pa3oBaHus
Y BJIIMSIHME HA CBOMCTBA BEILECTBA.

3K3AMEHAIIMOHHBINA BUJIET N23

1. KakoBa mpocTpaHCTBEHHAsi CTPYKTypa THII THUOPHIU3ALWU, ONTHYCCKUE W MarHUTHBIC
cBoiictBa nona [CU(CN)4]>? Hassanue kommuiexca.

2. DHeprus MOHU3AIWHU, CPOACTBO K JIIEKTPOHY U 3JICKTPOOTPUIATEILHOCTH. UTO
XapaKTepU3YIOT 3TU BEJIMYUHEL. [ /1€ U A7 4ero OHU MPUMEHSIOTCSA?

3.IlpuBecTH MPOCTPAHCTBEHHBIC CTPYKTYPHI COCTMHEHHI Yepe3 aTOMHbIe opOuTanu SiHg,
Si0y, H,SiO3. Kakue cremeHd OKUCICHHS MMEET KPEMHHH B JaHHBIX MoJieKyiaax? OmnpenennTh
TUT THOPHIN3ANNN B OTHX MoJieKylax. [1osipHbI T TaHHBIE MOJICKYITHI?

4. Monubaen. DnexTpoHHasi KoHburypanus. [Tonyuenue u npuMeHeHHeE.

5. Kak onpenensitores pazmepsl atroMoB? YpaBHeHue lllpenunrepa. OCHOBHBIE MOJTOKEHHS
Y 4TO 110 CMBICITY O3HA4aeT KBaJpaT BOJTHOBOM (PYHKIIMH B 3TOU YpaBHEHUU?

9K3AMEHAIIMOHHBINA BUJIET N24

1. Ilpunnun HeompeneneHHOCTH I['eli3eHOepra M BEpPOSITHOCTHOE OMNMCAHUE COCTOSHUS
AJIEKTPOHOB B aToMax. DJIeKTpoHHOoe obnako. OpOutans. Popmbl opOuTanei miast s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE uMcio onpenenser Gpopmy opoutanu. Yem oTIMYaAOTCS G U T —
cesa3u? Kak onpenensercs pazmep aroma?

2. Jlns smemenra 3d’4s? ONPEJIEINTh KBAaHTOBBIE YHWCIA I YKa3aHHBIX JJIEKTPOHOB W
BO3MOXHBIE CTEMEHU OKHUCIEeHHUsA. UTo 310 3a sneMeHT? KakoB (u3MuUecKuil CMBICT KBaHTOBBIX
yucen? [lonyyeHne u NpUMEHEHUE 3TOrO JIEMEHTA.

3. Kakue BaneHTHble opOUTAIM aToMa KOOajabTa MPUHUMAIOT yyacTHe B OOpa30BaHUH G-
ceszeit B komrutiekce [CO(NH;3)s]Cl, KakoB Tum rudpugmzanuu AO atoma KoOajabTa M KakoBa
IIPOCTPAHCTBEHHAs CTpyKTypa ero noHa? HassanmelO okpammBaeMOCTh 1 MarHUTHBIE CBOWCTBA
KOMILJIEKCA.

4. Hamucatp >10€KTpOHHYIO (OpMYJTy XJIOpa M Cepbl B OCHOBHOM M BO30YXJIEHHOM
coctossHUAX. [lo anexTpoHHOU (GopMyse OmpenenuTh MECTO €ro B MEPUOIUYECKON CHUCTEeME
(rpymity, MOArpyIIY, IEPUOJT) U KBAHTOBBIE YUCIA JUISI BAJICHTHBIX 3JIEKTPOHOB.

5. Bananmii. IlomyyeHue W NpUMEHEHHE B MNPOMBINIIEHHOCTH. CTENEHW OKHCICHHS M
XUMHYECKHE CBOUCTBA.
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DK3AMEHAIIUMOHHBI BUJIET N25

1. Meron BaJIeHTHBIX CBSI3€M WM CHOHHOBAs Teopusi BalleHTHOCTU. [IpuBecTu mpumepsl
obpazoBanusi mojexkyn NHz PClz, PCls u nona BFs, . HapucoBarb ux mpocTpaHCTBEHHbIE
CTPYKTYpBbI Uepe3 aTOMHBIE OpOUTAIIH.

2. Hanmcarh 31eKTpoHHYIO (OpMYITy XJIopa M CEepbl B OCHOBHOM H BO30YKICHHOM
cocrosiHUsX. [lo 3mekTpoHHON (opMylie OmpeneinuTh MECTO €ro B IMEPUOIUYECKON cHcTeMe
(rpymiy, HOArpyIny, HEPUO/) U KBAHTOBBIE YKCIIA ISl BAJICHTHBIX 3JIEKTPOHOB.

3. VYkaxute, B KaKOM COCTOSIHUM THOPUAM3ALMU HAXOIUTCS KOMILIEKCOOOpa3oBaTeib B
nore [Co(H20)s]™? Kak o6pasyercs sror kommiekc? OXapakTeph3oBaTh €ro MATHUTHBIC
CBOICTBa, CTPYKTYPY U LIBETHOCTh. KOMITJIEKC BHICOKO- HJIM HU3KOCITUHOBBIN?

4. MexxXMONeKyIsIpHbIe B3aUMOCHCTBUA.

5. Cepa. [lonyueHnue, npuMEHEHUE U XUMHUYECKHE CBOMCTRBA.

DK3AMEHAIIMOHHBINA BUJIET N26

1. TlpuBectu ctpykrypHbie Gopmynsl coeauHeHut CH3Cl1l, COCl,, CO;. Ykazate TuI
rUOpuAM3al U KPAaTHOCTH CBSI3€M B JIAaHHBIX MoJieKyjiaX. Kakue u3 NMpUBEACHHBIX MOJEKYII
0071a/1a10T TUIOJBbHBIM MOMEHTOM, a KaKue - HEeT U o4YeMy?

2. Teopus rubpuauzanuu. HarnpaBieHHOCTh U KPaTHOCTh XUM. CBSI3U. UeM ompesensercs
FEOMETPUsI U JIUIOJIbHBIT MOMEHT MoJiekysl. CTpoeHue M XMMHUYECKas CBSI3b B COEJAMHEHHUSX.
Meton BaJICHTHBIX CBSI3€M WJIM CIIMHOBAs TEOPHS BaJICHTHOCTH.

3. ®ocdop. TlomyyeHue, NpUMEHEHHE M XUMHYECKHE CBOWCTBA. BO3MOXXHBIEC CTEIECHU
OKHUCIICHUS.

4.Yxaxure, B KAKOM COCTOSIHUM THOPUIN3ALINN HAXOAUTCSI KOMILJIEKCOOOpa30BaTesb B HOHE
[Mn(OH)e]'4? Kak ob6pasyetcs stoT komiiekc? OxapakTepu3oBaTh €ro Ha3BaHWE, MarHUTHbBIC
CBOICTBa, CTPYKTYpPY M LIBETHOCTh. KOMIIJIEKC BHICOKO- MJIM HU3KOCITMHOBBIN?

5. Ilokaxurte, yemMy paBHbl YHCIICHHbIE 3HAUEHUsS KBAHTOBBIX YHCEN MJIA DJIEMEHTa,
AJIEKTPOHHAST KOH(UTypalusi KOTOPOTO 4d'5s%. Uro XapaKTEePU3YIOT 9TU KBaHTOBbIE yncia? Yro
3TO 3a eMeHT? Ero Xxummu4eckue cBONCTBA

3K3AMEHAIIUMOHHBIA BUJIET N27

1. Tlouemy monexynsl SnCly u PbCly, cymectByromniue B ra3000pa3HOM COCTOSSHUU, UMEIOT
yrioByio popmy, a HgCl, u CdCl; - nuneiinyro?

2. Merton BaJIeHTHBIX CBS3€H WM CIIMHOBAs TeOpHs BaieHTHOCTH. [loka3aTe Ha mpumepax
N2, BFs " IloasipHOCTh CBSI3M M MOJSPHOCTH MOJEKYI. JIUMONbHBIE MOMEHTHI CBA3EH U MOJIEKYII.
Bcerna nu onun coBnanarot?

3. Kakue u3 xommiekcoB [V(CN)s]* u [V(H20)e]*" nmamarnutHbIe M mapamarHuTHsL.
VkaxxuTe Ha3BaHHe, TUI TUOPUIU3ALMHU, MPOCTPAHCTBEHHOE CTPOEHUE U OKPaIIWBAEMOCTb.
OTBeTbI 000CHOBATD.

3. Jlnst onementa 3d°4s ONpEJIEINTh KBAaHTOBBIE YHWCIA I YKa3aHHBIX JJIEKTPOHOB W
BO3MOXXHBIE  CTENEHM OKUCiIeHMs. llomyuyeHme W NpuUMEHEHHE JTOro dJJEeMEHTa B
MPOMBIIIIIEHHOCTH.

4. Me:xmonexynspHoe (OpHEHTaLMOHHOE, MHIYKIIMOHHOE, JIMCTIEPCUOHHOE)
B3aWMO/ICHCTBUE MOJIEKYIL.

5. Pe3oHaHCHBIE CTPYKTYPHI.

DK3AMEHAIIMOHHBI BUJIET N28
1. Ompenenute 3apsia KOMIUIEKCOOOpa3oBaTeiell W KOOpAWHAIIMOHHBIE uncia. Kakwe u3
TUX KOMIUIEKCOB SIBJIAIOTCS OKpallleHHbIMU. Ha3BaHue, cTpoeHHe, OKpallMBaeMOCTh W
marauTHbIe cBoiicTBa Komiuiekca Ko[CuCl,]? Kakoii By ruOpuIn3aiiy B 5TOM KOMILIEKCE.
2. IlepBblii 3aKOH TEPMOAUMHAMHUKU. BHYTpeHHss1 sHeprus M HHTanenusa.  Kpurepuu
CaMOIIPOM3BOJIBLHOIO TPOTEKAHUS XWMHUYECKHX PpPEAKIHUN. OHTAJbIMUUHBIA W SHTPONUMHBIN
(akTOpBHl XUMHUYECKUX PEAKIIUH.
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3. Kak o6pasyercst komiuieke K[AI(OH)4] u kakue opOuTaii allOMUHUS YU4aCTBYIOT B €T0
oOpa3oBaHuM. YKazarb TUN THOpPHAM3ALMU, OKPAIIMBAEMOCTb, MArHUTHBIE CBOICTBa U
IIPOCTPAHCTBEHHOE CTPOEHUE KOMIUIEKca.3

4. OCHOBHbBIE TIOJIO)KEHUS KBAaHTOBO-MEXAHUYECKOW TeopuHu CTpoeHus aroMoB bopa.
Anepnas Mozxens aroma. CTpoeHHE fApa, MAacCOBOE YHUCIO, IPOTOHBI, HEUTPOHBI. M30TOmBI.
ATOMHBIE MacChl JIEMEHTOB, BHECEHHBIC B MEPUOANYECKYIO cucteMy. Kakum oOpa3oM creKTpsl
aTOMOB ChITPAJIM POJIb B CTaHOBJIEHUU Teopuu bopa?

5. Harpuii. [Ipupoansie pecypcsl. [lonyuenue. Cpoiicta. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJET N29

1. Anromunuil. [Ipupoansie pecypcesl. Ilonyuenue. CoiictBa. [Ipumenenue.

2. 3akoH ['ecca u cnenctBus u3 Hero. DHeprus [ m6oca peaknuu CaCO3 = CaO + CO; paBHa
AGXpO = - 28,55 x/Ix. Paccunrath 3HaueHne KOHCTaHTBl paBHoBecus K, mpu T=500 n 1000K.
Onpenenuth HanpaBlieHUE polecca. Yemy naBHa paBHOBECHAs! TEMIIEpaTypa 3TOU peakiu?

3. Kakue BaneHTHBIE OpOUTaNM XpoMa NPUHHUMAIOT ydacThe B 00pa30BaHUU G - CBA3EH B
HNOHE [Cr(H20)5]3+? KakoB Tun rubpuamzammu AO HOHA XpoMa U CTPYKTypa 3TOro HoHa?
HasBanue, cTpykTypa, OKpammBaeMoCTh 1 MarHUTHBIE CBOMCTBA.

4. XKene3o, XpoM, HUKENb. DJIEKTPOHHBIE KOH(MUTYpALMK U cTeneHn okuciaenus. [lonydenue
U IpUMEHEHUE.

5. Mens. IIpupoansie pecypcsl. [lonydeHnue, NpuMEeHEHNE U XUMUYECKUE CBOMCTBA.

D9K3AMEHAIIMOHHBIA BUJET N30

1. [To kakoMy MexaHU3My JIMTaHIbl OOPa3yIOT CBS3h C KOMIJIEKCOOOpa3oBaTeieM B
OKTa’PHUYECKOM BBICOKOCITHHOBOM Houe [COFg] ~*. Pacrucats cxemy 06pa3soBaHHS KOMIIEKCA.
MarHuTHBIE CBOMCTBA Ha3BaHUE, CTPYKTYpPa M OKPAIIEHHOCTh KOMIUIEKCA.

2. Teopus kpuctauindeckoro nosis. [Ipuposa XuMCBsI3u KOMIIJIEKCOOOPa30BaTelb - JIUTaH]I.
Pacmieruienne d-momypoBHST KOMILIEKCOOOpa3oBatelss B OKpY)KEHUHM JuraHgamu. llapamerp
pacuienienus. Pacmienienne d-mogypoBHSL KOMITJIEKCOOOpa3oBaTeliss B OKTadJIpUYECKOM U
TETPAdIPHUECKOM OKpYKEHUH JTuraHaaMu. CIeKTpOXUMUYECKUN PSJl IUTaHI0B.

3. Onpenenuts BO3MOXKHOCTh CAMOIIPOU3BOJBHOIO NMpoTekanus peakuuu PbOy) + CO(py =
Pbw + COyr mIpH CTaHIAPTHBIX YCIOBHAX. YKAXHTE 3HAK AS° xp. OTBETBI OOOCHYWTE.
OnpenenuTb paBHOBECHYIO TEMIIEPATYPY PEAKIIHH.

4. Mapranen. [Ipupoausie pecypcsbl. [lonydenue, npuMeHEeHHE U XUMUYECKUE CBOWCTBA.

5. 3aBHCHMOCTb MMapaMeTPOB paCLIEIUIEHUs OT MOJI0KEHUS JUTaH/Aa B CIEKTPOXUMHUECKOM
psny. Beicoko- u Hu3kocmuHOBbIe KoMiuiekchl. OObsicHuTh Ha mpumepax [Cr(NHs;)s]Cls u

[CI’(OH)G]C|3

IIepeyeHb BONPOCOB U 3aJaHUM JJI51 MOATOTOBKH K IK3aMEHY
(OIIK-1: MOIIK-1.2, UOTIK- 1.2, UOIIK-1.3; OMNK-2: UOIIK-2.1, UOIIK-2.4,
OIIK-5: UOTIK_5.1, UOIIK-5.2, UOTIK-5.3):

1. OcHoOBHBIE 3aKOHBl XHMHUU (COXpaHEHHE MAacCChl, TIOCTOSHCTBA COCTaBa,
HKBUBAJICHTOB. ['a30BbIe 3aK0HKI (ABoraapo, MenneneeBa-Knamneiipona). [lapunansHeie qaBieHus
ra3oB. 3aKOH SKBHBaJIEHTOB. OCHOBHBIC MOHSATHS XUMHUHU (aTOM, XHMHUECKUN IJIEMEHT, U30TOIIbI,
MOJIEKYJa, HOH, CBOOOAHBIN pajiKai, MOJIb U SKBUBAJICHT).

Xumuueckasi ¢Gopmyna. AOCONIOTHbIE W OTHOCHUTEIbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yuciao ABorajpo. OTHocutTenbHas MojekyisipHas macca. Monbs. MonsipHas
Macca. DKBUBAJICHTHI PA3IMYHBIX KIACCOB BEIIECTB.

2. Tepmonunamuueckasi cucrema. Buaesl cucrem. CocTosiHuEe cUCTeMBbl. BHyTpeHHsA
DHEPrusl W DHTAIBNHS CHCTEMBI. [IpakTHueckoe MpPHUMEHEHHE STUX BenuuuH. [lepBblii 3aKOH
TepMoaMHAMUKH. DHTANbNH. Termtobie 3 dektsl peakuuii QV u QP. DHIIO - B IK30TEPMUIECKHE
peaKIuu.
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Cranpaptueie  ycnoBusi. CrangaptHble  cocTosHMs.  CTaHAapTHBIE — SHTAJIBIINU
00pa30BaHMs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPOMUS U TEPMOIMHAMUYECKAsS BEPOSTHOCTb.

3akoH l'ecca m ero crnencrBusa. TepmMoxumuyeckue ypaBHEHMs. Pacder TerIoBBIX
3 PEeKTOB XUMHUYECKMX peakuuid. ODHTpomnus. BTopoil 3akoH TepMOAMHAMUKH. Y CIIOBHE
CaMOIIPOMU3BOJIBHOTO  IIPOTEKaHUs IPOLECCOB U  TEPMOAMHAMUYECKOE PpPaBHOBECUE B
M30JIMPOBaHHON cucteMe. OHeprusi [ubb6ca. VYcioBUS CcaMONpPOU3BOJIBHOTO IMPOTEKAHUSA
IIPOLIECCOB U PABHOBECHUSI B 3aKpbIThIX cucTeMax. Da3oBble paBHOBECHS. ODHEpPreTHYECKas
quarpamMma peakuuu. TpeTuil 3akoH TepMOAMHAMHKH. AOCOJIOTHAs SHTPONMUS MPOCTHIX H
CIIOXKHBIX BEUIECTB. OHTPOIMIHBIE JAMarpaMMbl HWHAMBHUAYaJIbHBIX BelllecTB. BospacTtanue
(YObUIb) SHTPONHMM B 3aBUCHUMOCTH OT CTPOEHHUS BELIECTB, NpH (ha30BbIX IMepexogax U B
XUMHYECKHX peakiusax. CBsA3b DHEPTUM aKTUBALMHU C TEIIoBBIM 3¢ dexrtoM. OOpatumbie H
HeoOpaTUMbIe MPOIECChl. Y CIOBUS U3MEHEHUS HANpaBlICHUS O0paTUMbIX XUMUYECKUX PEaKIuil.
OHTaNBNUIHBIE M SHTPONUNHBIA  (AKTOPHI. Temneparypa uHBepcuM peakuuu. CBs3b
cTaHaapTHOU sHepruu ['mbbca peakuu ¢ ee KOHCTAHTOM paBHOBECHS. 3aBUCUMOCTh KOHCTAHTBI
paBHOBecHs OT Temriepatypbl. CTaHgapTHas cBoOoHas dHeprus [ mb0Oca oOpa3oBaHuUs BEIIESCTB U
pacueTsl CTaHAAPTHBIX dHepruil [ MO6ca XMMIUYECKHUX PEeaKIIHiA.

3. Kuneruka xumunyeckux peakuui. CpenHss M MIHOBEHHAs CKOpPOCTb pEaklUu.
CKOpOCTh TeTEpOreHHbIX peakuuid. 3aKOH JEWCTBUS MacC. 3aBHUCUMOCTb CKOPOCTH OT
KOHUEeHTpauuu peareHToB. Ilopsinku peakiuu. KoHcTaHTa cKOpocTH. DHeprus axkTHBALUU
npouecca. AKTUBUPOBAaHHBIA KOMILJIEKC. AKTHBHBIE MOJIEKYJbl (pacmpenerneHue Makcpenna).
OHeprus axkTHBAlLMM, IMEPEXOJHOE COCTOSHHUE W AaKTHUBUPOBAHHBIM KOMILJIEKC Ha IpUMEpE
OJIHOCTAaUMHON peakuuu. BiusHue temneparypbl Ha CKOPOCTh XMMUUYECKOW peakuuu. IIpaBuio
Bant-T'odpda. VYpaBHenwe AppeHuyca. ODHEprus aKTHBAMK H  MPEAIKCIIOHCHITUATBHBIN
MHOXUTENb - UX (U3MYECKUH CMBICT. |'OMOreHHBIH W TeTepOreHHBIH Karanu3. ['OMOreHHBbIi
karanu3. BiusHue katanuzaropa Ha Oapbep nmpsiMoi U 0OpaTHOM XxuMU4eckol peakuuu. Karanus
U XMMHMUYECKOE paBHOBecHE. JJOCTOMHCTBA M HENOCTATKH 3TOrO BUJA KaTauu3a. ['eTeporeHHsIi
Kataiu3 M ero ocoOeHHocTU. [IpoMexyTouHble COEIUHEHHS] B T'ETEPOr€HHOM KaTalu3e.
JlocToMHCTBa M HEJOCTATKK FE€TEPOT€HHOT0 Karanusa. BinusHue katanuzaropa Ha E, 1 ckopocTn
npsiMoii W oOpaTHOM peakumid. [IpuHIMI MOABMKHOTO (JIMHaAMU4eckoro) pasHoBecus Jle-
[larense. OOpaTuMble peakiui. 3aKOH JEHCTBHS Macc M KOHCTaHThl paBHoBecHsa Kc u K, . Mx
COOTHOILLIEHHE [UIsl TOMOTE€HHBIX TIa3000pa3HbIX M KOHJEHCHUPOBAaHHBIX cHUCTEM. MexaHM3M H
CTaIUMHOCTD peakiuid. MoneKyIspHOCTb (MOPSIOK) JIEMEHTAPHbBIX CTaauil u nuarpaMMbl Eakt-
yTh MHOTOCTaJUHHON peakuuu. Jlumutupyromas cragusi. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTUBAllMM TPsAMOW M OOpaTHOW XHMMHYECKOM peaklHUHh COOTBETCTBEHHO C KOHCTAHTOU
paBHOBecHsI U TEIUJIOBBIM 3¢ dekTom peakiuu. OCOOEHHOCTH TE€TEPOTCHHOrO0 PaBHOBECHS U
MaTEMaTHUYECKOH 3aIIMCH KOHCTAHT PaBHOBECHUS T€TEPOr€HHBIX XUMUUECKUX PEAKIIMM.

4. Teopust sneKTpOIUTHYECKOM naucconnannu AppeHnyca. CTeneHb M KOHCTAHTA
auccouuanuu. Buasl koHnenTpauuii. Pacder crenenu aucconuanyuy U pH pacTBopoB Ha npuMepe
cna0bIX KUCIOT U OCHOBaHUU. J{uccounanus snekrponutoB. MlonHoe npoussenenue Boabl. [llkana
KUCIOTHOCTH. HelTpanbpHble, KUCIbIE U 1IeN04HbIe pacTBOpHI U uX pH. CriocoObl MOAKUCICHUS U
noJIeIadYBaHus BOJHBIX pPacTBOPOB. Crnioco0sl BBIPAXEHUS KOHUEHTpalun
(mponemoHcTpupoBarh Ha mnpumepe HySOs). CryneHuaras auccouuanyst SJIEKTPOJIUTOB B
pacTBopax. KoHCTaHTHI 1ucconranuy KUCJIOT M OCHOBaHMM. OCHOBHBIE, KHCIIBIE U CPEHUE COJIU.

3akonbl Payna. D0ymanockonus u Kpuockonus. OcMOC U OCMOTHYECKOE JIaBJICHUE.
I'maponus coneit. I'maponus coseid. CteneHb W KOHCTaHTa rufiponn3a. CTyneHdaTblid THAPOIIU3.
Bnusinue Temmneparypsl, pa30aBieHus U OJHOMMEHHBIX MOHOB Ha ruaposu3 coieil. Koncranrta
ruaponunsa. pH cpensl npu ruaponuse coneid. CIBUT paBHOBECHUS IIPU THIPOJINA3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBIIICHHBIH pPacTBOpP TPYAHO PAacTBOPHUMOIO
3JIEKTPOJINTa. MeXaHU3Mbl paCTBOPEHUSI MOHHBIX KPUCTAJJIOB U MOJISAPHBIX MOJEKYd. J[BrKyIas
cuiia npotuecca pactsopenusi. Conpparanus u rupatanus. TernoBeie 3pGeKTs paCTBOPEHHUS.
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IIP. YcnoBus ocaxacHus U paCTBOPEHHUs IEKTPOIUTOB. HachllleHHBIE, ITEPECHIILICHHbIE
Y HEHaCBIILIEHHbIE pacTBOphl cosie. KoMmiuiekcHble coenuHenus. [luccorumanuss KOMILIEKCHBIX
COCIMHECHU.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOM U MEXaHU3Mbl BOZHUKHOBEHUSI CKayKa NOTEHIMAJIA Ha
TpaHuIle pasfena 3eKTpoa/pacTBop. Bomopomusiit snekrpon. CraHmapTHBIE OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHbIE MOTEHUMANIBI. BUIBI 3JIEKTPOJOB U HUX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
NOTEHIMAJBL. Y CIOBUSA OTOOpa OKHUCIHMTENEeH M BOCCTAHOBUTENECH MO 3HAYEHUSM CTaHIApTHBIX
3JIEKTPOJIHBIX MOTEHIHAIOB mnojiypeakiuui. @opmyna Hepucra. KoHIEHTpalMOHHBIA 3JIEMEHT.
Cep DJIC ¢ wu3MmeHenueMm HHepruum [nbOOca W KOHCTaHTOW pPABHOBECHS OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuui. ['abBaHUYECKHUE 3JIEMEHTHI. DJIEKTPOJIU3. 3aKOHBI 3JIEKTPOJIN3a
@apanes. Yucno Papaznes. Beixog mo Toky. OT60p BEpOSATHBIX AJIEKTPOAHBIX MOJIYPEAKIMi Ha
OCHOBE 3HAYEHUH UX JIEKTPOAHBIX NOTEHIHANIOB. [lepeHanpspkenune. DNeKTpon3 ¢ MHEPTHBIMU U
pacTBOpuMbIMU aHoiaMu. (OOOCHOBaHHE BBIOOPA AIIEKTPOAHBIX MOJTYPEAKIUH HAa OCHOBE HX
3JIEKTPOJIHBIX OTEHLIUAJIOB.

6.. Buasl koppo3uu. Kopposusi ¢ BOAOPOJAHOW U KHUCJIOPOJHOM JEHOJIApU3AIUCH.
Huarpammbl [lyp6e ¥ uX wHcCHONb30BaHHE, MPUMEHUTENBHO K KOPPO3MOHHBIM IPOLIECCaM.
Crioco0bI 3aImThl METAJUIOB OT Koppo3uu 1. Slnepuas moaens aroma. CTpoeHue siapa, MacCOBOE
YHCIIO, IPOTOHBI, HEUTpPOoHbI. CTpoeHue aroma Bogopoaa. Ilocrynarsl u Teopus bopa. Cnekrpbl
aToMoB. M3otonbl. M300apbl. ATOMHBIE MacChl 3JEMEHTOB, BHECEHHbBIE B MEPUOIMYECKYIO
CUCTEMY.

OHepreruyeckasl CTpYKTypa aTOMOB. YPOBHU U IOJYPOBHHM SHEPruu. BrlpokaeHHBIE
cocrosiHus. Yucino AO Ha ypoBHAX M MOAYpOBHSX (B 00onoYkax M momobonoukax). ['maBHoe,
OpOUTAIbHOE W MAarHWTHOE KBAHTOBBIE YHUCJIA KAaK XapaKTEPUCTHUKU COCTOSIHUS IJIEKTPOHOB B
atome. CnuH 351ekTpoHOoB. [Ipunnun Ilaynu. EMKOCTh 351€KTpOHHBIX YpOBHEH, NoaypoBHel u AO
1o anekTpoHaM. [Ipaswmiio I'yHaa. B3anMocBs3b KBaHTOBBIX uKceln. [I[puHIMIT HEONMPEAETIEHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHUSI JJIEKTPOHOB B aToMax. OJIEKTPOHHOE
obnako. I'pannuynas mnoBepxHOocTh. IlnoTHoCcT BeposTHOCTH. DYHKIUS  paauaIbHOIO
pacrpeiesieHus] INIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPreTHYECKHE YPOBHHM, IOLYypPOBHH,
atomHbie opOuTanu. @opma u opuentaius AO. OCHOBHBIE U BO30YXJICHHBIE COCTOSIHHS aTOMOB.
ATOMHBIE CIIEKTPBI U UTO OHU OTPAKAIOT?

MHorosnexktpoHHble atombl. llopsigok 3aceneHust ypoBHeW, mnonaypoBHedl u  AO
snektpoHamu. [IpaBuno KiteukoBckoro. IlpuHIMnbl 3anoiHeHuss opOWUTanel 3JIeKTPOHAMH.
WNonnas cBsi3b, Kak KpalfHHUI Clly4ail KOBaJE€HTHOU CBA3U. OCHOBHBIE M BO30YK/I€HHBIE COCTOSIHHS
atoMoB. [lepunonmyeckuil 3akoH M mnepuoandeckas cucrema Menpaeneesa. Ilepuon, rpynmnel u
noarpynnsl. CemeicTBa 3J€MEHTOB. JJEKTpoHHbIE (GopMyibl. [IpHunHBI NEpHOIUYECKOTO
WU3MEHEHHUS CBOMCTB 2JIEMEHTOB. [IepnoIMYHOCTE B N3MEHEHUH Pa3MEPOB aTOMOB, MX MOHU3ALUHY,
CPOJCTBA K 3JIEKTPOHY U IEeKTpooTpuliareabHocTu. [1Ikana a3neKTpooTpuiaTeIbHOCTH.

2. Ilpuposa XUMHUYECKON CBSI3U, YCIOBUE U CIIOCOOBI €¢ BO3ZHUKHOBEHUs. JlJTMHA, Yroa U
sHeprusi cBsi3u. OCHOBHBIE THIBI XUMHYECKOM CBA3U. MoHHas cBsS3b. KoBalieHTHas CBS3b.
OOMeHHBIE W JOHOPHO-aKIENTOPHBIM MEXaHW3Mbl €€ BO3HHMKHOBeHMA. PacnapuBaHue
351eKTpoHOB. CriocoObl 00pa30BaHUs XUMUYECKOM CBS3H U MEPEKPbIBAHUS 3JEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ u -cBsi3u. OaUHapHBIE U KpaTHBIE CBs3H. [lepekppiBaHME M MTPOYHOCTD
(mmHa) cBsA3u. MeTo1 BaICHTHBIX CBsi3ei. JIOHOpHO-aKIIENTOPHAS CBSI3b.

Mertannuueckast cBsi3b. BogopoaHas (MeXMOIEKYIsIpHas U BHYTPUMOJIEKYJISIPHAs) CBS3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHHe BOJOPOIHBIX CBSA3€HM Ha CBOICTBA BELIECTB (Ha MpUMeEpe
BO/bI). Pe3onaHcHble CTpyKTypbl. CBSi3b B 3JEKTPOHOAECDUUUTHBIX MoOJeKylax. Teopus
rubpuauzanui. HampaBieHHOCTh W KpaTHOCTb XUM. CBsi3H. ['eomerpust moiekyn. CTpoeHHe U
XUMHUYECKasl CBA3b B COEAMHEHUsAX. METoN BaJlEeHTHBIX CBSI3€ MM CIIMHOBAs TEOPHUs
BaJIEHTHOCTH. [loNspHOCTE  CBSI3M M MOJSAPHOCTH MOJEKYJd. JIMmoyibHbIE MOMEHTBL. MeTton
Monekyisipabix opoutaner (MO JIKAO) B mpwioKeHHH K ABYXaTOMHBIM MOJIEKYlIaM U
MOJIEKYJIIDHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta MX HOHOB M renus. CBsA3bIBAIOIIME M
pazpsixirstromue MO.
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3. Kommiekchbie coequnenus. KommiekcoobpazoBarens u nuranasl. KoopanHanuonHoe
YUCJIO U JICHTAHTHOCTb. MOHO- NOJIUJIEHTAaHTHBIE JTUTaHAbl. BHYTPUKOMIUIEKCHBIE COEUHEHUS U
X€JIaTBhI.

. Knnaccudukanusa 1 HOMEHKIIaTypa KOMIUIEKCOB B 3aBUCUMOCTU OT MPUPOAbI JIUTAaHI0B
(axBa-, aMHHO-, TUJIPOOKCO-, aU0- U 1p.). OQHO- U MHOrOsIEpHbIE KOMIUIEKChL. KiacTtepsl.
W30m0amu- ¥ reTeponoaucoeIMHEeHUS.

Jucconuanusi KOMIUIEKCHBIX coeluHeHUH. KoHCTaHTa HECTOMKOCTH KOMILIEKCHOTO
COCIMHEHUS, KOHCTaHTa YycToiuMBOCTH. Pacmag KOMIUIEKCHBIX coeauHeHui. JlabumbHOCTD
KOMIUIEKCOB. J{BOMHBIE COJIH.

Teopus kpuctammueckoro nosst. [Ipupona XMMCBSI3U KOMILIEKCOOOPa30BaTeb- JIUTaH.
Pacmerienne d-mogypoBHST KOMIUIEKCOOOpa30BaTeNss B OKTAdIPHYECKOM U TETPAdIPUUECKOM
OKpykeHuM nuranaamu. [lapamerp pacumemienns. CneKTpOXUMHUUYECKHI psJl TUTAHI0B.

3aBUCHUMOCTD MMapaMETPOB PACHICTUICHHS OT MOJIOKEHUS JIMTAH/A B CIEKTPOXUMHUYECKOM
pSAAy W OT CTENEHU OKHCIEHHUS IEHTPaJbHOrO HOHAa- KOMILIeKcooOpa3oBarensi. Bbricoko- u
HU3KOCITMHOBBIC KOMIUIEKCHI U OOBSICHCHHE WX MArHUTHBIX M ONTHYCCKHX CBOWCTB B TEOPHU
KPUCTAJUIMYECKOTO MOJIS.

MexaHu3M B3aUMOJICUCTBHUSI KOMILIEKCOOOpa30BaTelh — JIUTAH/Abl B TEOPUU BAJICHTHBIX
cBszeil. TunuuHble MOHBI-KOMIUIEKCOOOpa3zoBaTenu, rudbpuanzamus ux AQO, IpOCTpaHCTBEHHOE
CTpPOCHHE KOMILJICKCOB. BHEImIHE- W BHYTPHOPOUTAILHBIC KOMIUICKCHI. BBICOKOCIIMHOBBIE H
HU3KOCIIMHOBBIE KOMIUIEKChl. MarHuTHbIE CBOMCTBA.

KommiiekcoobpazoBanue. M3omepusi KoMmIuieKCHbIX coenuHeHuid. Lluc — u Tpanc-
uzomepus. OnTudeckast U30MEpHs U XUpaJbHbIe aTOMBI-KOMILIEKCOOOPa30BaTeu.

4. XuMust 2JIEMEHTOB M UX COCIMHECHHI.

OOmiast xapakTepuCcTHKa 3JIE€MEHTOB [-A rpymnmbl: 3JEKTPOHOE CTPOCHHUE, MPUPOIHBIC
pecypchl, CrocoObl  MOdy4YeHus, (U3NUECKHe CBOWCTBA, B3aMMOJIEUCTBHE C MPOCTHIMU
BellleCTBaMU U BoJoM. [Ipumenenue.

[Tonydyenue m CBOMCTBAa BOAOPOIHBIX M KHCIOPOJIHBIX COCIMHEHUW 3JIEMEHTOB 1-A
rpynnsl. ['ugpookcusl u conu. [Ipumenenue.

OO0miasi xapakTepuCcTUKa 3J€MEHTOB |1-A rpymnmbl: 3J€KTPOHOE CTPOEHHUE, MPUPOJHBIE
pecypchl, CHocoObl TMoONydyeHus, (U3MUecCKHe CBOWCTBA, B3aUMOJACHCTBHE C TMPOCTHIMHU
BellleCTBaMH M BOJoil. [IpumeHnenue.

[Tonyyenue u CBOMCTBAa BOJOPOAHBIX M KHCIOPOAHBIX COEAMHEHHI 371IeMeHTOB 11-A
rpynmsl. 'napookcunasl u conu. IIpumenenue.

OO6mass xapaktepuctuka »3neMeHToB 111-A  moarpynmel: AJIEKTPOHOE CTPOCHHE,
MIPUPOIHBIE PECYPCHI, CIIOCOOBI MOTyYeHNUs, PU3NYECKUE CBOMCTBA, B3aUMOCHCTBUE C MPOCTHIMU
BellleCTBaMU U BoJoM. [Ipumenenue.

bop. Amnnorponus. [lomydenne u cBolicTBa. B3anmoselicTBre ¢ MPOCTHIMU BEIIECTBAMH,
BOJIOH, KUCJIOTaMH U tienodaMu. OKCHI, THAPOKCUBI, COTH OOPHBIX KUCIOT. [IpumeHeHme

Bomoponnsie coenmHenust Oopa. Ilomyuenue, OCOOEHHOCTH CTpPOCHHS, CBOWCTBA,
MIPUMEHEHUE.

AntomuHuil u ero coeauHeHus. llomydyenue, ¢uznyeckue M XHUMHUYECKHE CBOWCTBA,
MpUMEHEHUEe. AJTIOMOCUINKATHI. [leonuThI.

OO6mrast xapakTepucTuka IeMEHTOB 1V-A rpynmbl: 2JIEKTPOHOE CTPOSHHUE, MPUPOIHBIE
pecypchl, CHocoObl TMONydeHHus, (U3MUEeCKHe CBOWCTBA, B3aUMOJCWCTBHE C TMPOCTHIMHU
BEIIIECTBAMHM, BOJOM, KUCIIOTaMH, 1enoyamu. [IpuMmenenue.

Kpemuuii u ero coenunenus. Ilonydyenue, ounctka, npumeHenue. B3aumonelicTBue ¢
MPOCTHIMU BEIIECTBAMH, BOJOW, KUCIOTaMH M Tenodamu. Okcuabpl U rugapokcuisl. KapOwu.
CuiiukaThl, CTEKIIO, KepaMuKa.

I'epmanuii, osioBO U cBuHel. [lonyyeHnue, ouncTka, NpUMEHEHHE. XapaKTepHbIE CTENEHU
OKHCIIEHUS. B3anmoneincTBue € MPOCTBIMU BEMIECTBAMM, BOJOW, KHUCIOTaMH M ILEJIIOYAMH.
Oxkcuapl U THAPOKCH B, OKHUCITUTEIFHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. O0IIas XapaKTepUCTUKa
2JIeMEeHTOB V-A TPYMIBL: 3IEKTPOHHOE CTPOCHHUE, MPUPOJHBIE PECypChI, CIIOCOOBI MOTYYCHHUS,
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CTETIEHU OKHCICHHS, (pru3nyeckre CBOMCTBA, B3aMMOICHCTBHIE C MMPOCTHIMU BEIIECTBAMU U BOIOH.
[Ipumenenue.

A3zor.  Ilpuponnsie pecypcel. Ilomyuenme. Ctpoenue wmonekynsl (BC u MO).
BsaumopeiictBusi ¢ mpocteiMu BemectBaMu. KapOunbl u HuTpuiabl. CTENEHU OKUCICHUS U
YCTOMYMBOCTh COEIMHEHUH, COiepKAILUX a30T.

Bonoponnele coenvHeHMs: aMMHMaK, TUAPA3WH, TUAPOOKCUIAMHUH, Aa30THOBATHCTAast
kucaota. Mx nonyuenue, cBONCTBA U IPUMEHEHHE.

Oxkcuabl U rugpokcuasl a3ora. CTpoeHHE X MOJEKYN. A30TUCTas U a30THAsl KUCIIOTHI,
UX COJIH, MOJYyYECHHE, CBOMCTBA TEPMHUUECKAs YCTOMUYMBOCTh. B3auMoaencTBue a30THOM KUCIIOTHI
¢ metautamu. [{apckas Bonka.

dochop. Amrorponus ¢ocdopa. DneKTpoHHBIE KOHPHUTyparuu. BzaummMopeiicTBue ¢
MPOCTHIMU BEIIECTBAMHU, BOJIOM, KucioTamu U 1menoyamu. Coeaunenus docdopa ¢ BOJOPOIOM U
UX CBOMCTBA.

®ochop. Okcuabl U TUAPOOKCUIIBI, CTPOCHUE UX MOJEKYI, (pU3nUecKre U XUMHYECKHe
cBoiictBa. PocdopHoBarucras, ¢ocopucras, ¢ochopHas u nomupocopHbie KUCIOTH. WX
CTpOeHUE U CBOMCTBA. [[puMeHeHue.

IToarpynna menubska. [lonyuenune. [Ipumenenne.@usnyeckne 1 XMMUYECKHE CBOMCTBA.
I'uapuael, okcuibl, TMAPOKCUABL. OKHCIUTEIbHO-BOCCTBHOBUTEIbHBIE CBOMCTBA.

OOmass xapaktepuctuka 31eMeHTOB VI-A  moArpynmbl:  3J€KTPOHOE CTPOEHHE,
MPUPOJHBIE PECYpPChl, CIOCOOBI TMONYy4YeHUS, (PU3NUYECKHEe CBOWCTBA, CTEMEHU OKUCIICHHUS,
B3aUMOJICVCTBUE C MPOCTHIMU BEIIECTBAaMU U BoAOU. IIpumenenue.

Kucnopon. Ilonyuenue. [Ipumenenne. DneKTpoHHas KOHPUrypauus U OCOOEHHOCTH
cTpoeHust MoJieKybl kuciaopoaa (meroasl BC u MO). O30H - nonyuenue u cBoiictBa. OKCHIIBI,
MEPOKCHUIbI, HAIIEPOKCUIbI — IOJYUYEHUE, CTPOCHHUE U CBOKCTBA.

Cepa. [Ipupoansie pecypcsl u nonxydeHue. OCOOCHHOCTH DJIEKTPOHHON KOH(DUTypanuw,
TUIIMYHBIE CTENEHU OKHUCIeHusA. Aumorponusa. l'omouenu cepbl B IMPOCTOM BEIIECTBE MU
coeuHEHUsX. B3auMmonelcTBue ¢ NPOCTHIMU BEIECTBAMH, BOJOM, LIENOYaMH M KHUCJIOTaMH-
OKHUCIIUTEISIMHU.

Ceposopopoa. [Momucynspuner [lonyuenue u cBoiictBa. OKCHIBI U TUIPOOKCUIIBI CEPHI,
CTPOEHHUE MOJIEKYJI, IOTy4YEHHE, CBOMCTBA.

Cepnucrasi, cepHasi, IOJIMCEPHbIE, HAJICEPHBIE KUCIOTHI, UX KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENBHbIE cBOMcTBA. CpenHue u kucnsle conu. [lonmydenne, cBoiicTaa.

Bopa, nepexuch Bogopona. OcoOeHHOCTH CTpOEHMsI M aHOMajuu cBoicTB. [lonyuenue,
ucnosp3oBaHue. JKECTKOCTh BOJIBI U METOIbI €€ yCTPAHEHUS.

OOmiass xapaktepucTuka osyeMeHToB V11-A moarpynmel: 3J€KTPOHOE CTPOEHHE,
HPUPOIHBIE PECYPCHI, CIIOCOOBI NOTYUYeHHUs, (PU3NUECKHUE CBOWCTBA, B3aUMO/JIEHCTBHE C IPOCTHIMU
BenlecTBamMu U Bofoi. Ctenenu okucieHus [Ipumenenue.

@rop. Ilonyuyenue. DnexkTpoHHass KoHurypanus u crpoeue moiekyisl (BC u MO).
B3anmoneiicTBre ¢ MpOCTBIMH M CIIOKHBIMH BeHIECTBAMHU. DTOPHUCTHIM BOAOPOJ, TJIAaBUKOBAs
KHCJIOTA.

Comu. UnTepranonns!. [Ipumenenue.

Xnop, 6pom u wuox. Ilomydenue. DnexkrponHHas KoHurypauus. CTpoeHHE MOJEKYIL.
XUMHYECKUE CBOMCTBA MPOCTHIX BEHIECTB. BOIOpOAHBIE COEAMHEHHS, TaJIOT€HOBOJOPOIHbBIC
KHCIIOTBI M UX COJIH.

Kucnoponnbie coeTuHEeHNs TaIOr€HOB- OKCUIBI M THApoKcHabl. [lomyuenue u cBoiicTaa.
OTtHocuTeNbHAS CHJIa KUCIOPOACOAEpKAIIUX KUCIOT. COJM U UX TUAPOIIH3.

XapakTeprucTUKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWMCTB TaJlOT€HOB M HX
COEMHEHUN Y CTOMYMBOCTh COCAMHEHUN B 3aBUCHUMOCTH OT MPUPOJBI TJIOT€HA U CTEIEHU €r0
OKHCIICHUS.

O6miast xapakrepuctuka O-anmemenrtoB. [lepexomHble MeTalibl, HX AIIEKTPOHHbIE
KOH(UTYpalui U 3aKOHOMEPHOCTH B U3MEHEHUU PHEPTUU KPUCTAIUTMUECKUX PEUIETOK, TPUPOIBI
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XUMHUYECKON CBSI3M, TEMIIEpaTyp IUIABJICHUS, KHUIEHWs, XUMUYECKOM AKTUBHOCTH, CTEHEHEH
OKHCJICHUs, CTAHJAPTHBIX 3JIEKTPOAHBIX TOTEHIIMAIOB.

Turan, mmpkonuid, rapuuil. OnekTpoHHBbIE KOHUrypauuu. CTENeHH OKHUCIICHHUS.
[Tonydyenue u ouyncTka. 30HHAS TUIaBKa. TpaHCOPTHBIE peakuuu. B3auMoaencTBue ¢ MpoCThIMU
BeIIeCTBaMH, BOAOH U kucinotamu. KapOuasl. Koppo3noHnHbie cBOICTBAa M MaCCMBHOCTh THTAHA.
[Ipumenenue

JlMokcu TUTaHa, €ro CBOMCTBA, PEAKIUU C U3MEHEHHWEM W 0e3 M3MECHCHHS CTETeHEeH
okucieHus TtutaHa. OKCHABI M TUIPOOKCHIBI THTAaHA, IUPKOHUA U TaQHUS, UX KHUCIOTHO-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENIBbHBIE CBOWCTBA. [[prMeHenue.

Xpom, momubaeH, Boibhpam. Ilomyuenue. [Ipumenenne. Deppoxpom. Duznueckue
CBOWCTBA M XHWMHUYECKas AKTHBHOCTb. DJIEKTPOHHBIE KOH(HUIYpallMd M CTETEHU OKUCICHUS.
B3aumopeiicTBue ¢ MPOCTHIMM BELIECTBAMM, BOAOW M KHUcJIOTaMu. KOppO3HMOHHBIE CBOWCTBA.
ITaccMBHOCTH METAJLIOB.

Okcuabl W TUAPOOKCHUIBl MAapraHia, HMX KHUCIOTHO-OCHOBHBIE M OKHCIIMTEIIBHO-
BOCCTAHOBUTENIbHbBIE CBOMCTBA. [IMOKCH MapraHiia MaHraHathl U nepMaHraHatsl. KapOoHuibl u
cosiu maprasnia (II). [Ipumenenne.

XKernezo, k0OaIbT, HUKENb. DIEKTPOHHBIE KOH(PUTYpaLIUH.

[Ipuponubie pecypcsl u mnonydeHue. Oumnctka. B3aumopneicTBue € MPOCTBIMU
BellecTBaMM, BOAOW U Kucioramu. YyryH, cranp, xenezo. depporuran, ¢eppoxpoMm u
dbeppomapranen. [Ipumenenue. Kopposus craneil u ux 3amura oT KOPPO3UH.

XKenezo, xobanbT, HUKENb. DIEKTPOHHBIE KOH(PHUTYypallMd W CTENEHH OKHUCICHUS.
Kommekcubie coenuHenus. KapOonumnbl.  OKUCIUTENHbHO-BOCCTAHOBHUTEIBHBIE — CBOICTBA
coeuHeHUI U n3MeHenue ycroitunsoctu coeaunenuit (11 u IlI) B cemelicTe xenesa.

Oxcupl, THAPOKCUBI, TaJIOTEHUIBI U COJU XKelle3a, KoOanbTa U HUKelnd. [[BoiiHble comnu,
kBacubl ['uaponus coneil. XuMHUUECKHE CBSI3U B COEUHECHUSX.

OOmiast xapakTepUCTHKa IUIATHHOBBIX MeTayuloB. IlpupogHble pecypcsl M HOJTydEHHE.
ONeKTpOHHbIE KOH(Urypanuu, HW3MEHEHHE YCTONYMBOCTH CTENEHEW OKHUCIIEHUS AJIEMEHTOB.
B3anmoaeicTBie ¢ MpoCThIMU BEILIECTBAMH, BOJOW U KHUCI0TaMU. KOMIIEKCHBIE COETMHEHNS.

Huuk, xangmui, pryrts. Ilpupoanble pecypcbl U MOJIyd€HUE. JIEKTPOHHbBIE
KOHUrypauuu u crenenu okucienusa. Coenunenus prytd (I u II). BzaumoneiictBue ¢ npocteiMu
BEILIECTBAMH, BOJIOW, KUCITIOTaMU U 1ienoyamu. [IpumeHenue.

lanoreHnpl, OKCHIBI, TUAPOOKCH/IBI, COJU U KOMIUIEKCHBIE COEMHEHMS MeTauioB 118
—rpynnsl. X KHCIOTHO-OCHOBHBIE U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U THAPOIIU3.
IIpumeHeHue.

Mens cepebpo 3omo0t1o. [Ipupoansie pecypcsl W moiydeHue. DIeKTpopapuHUPOBaAHUE
Menu. DJIeKTPOHHblE KOH(UIYpalluu W XapaKTepHble CTENEeHM OKUCIeHus. B3aumoneiictBue c
MPOCTHIMU BEUIECTBAMHM, BOJAON KHUCIOTaMH, IIAPCKON BOJKON M C OKUCIMTEISIMU B MPUCYTCTBUU
KOMILJIEKCOOOPa3yIONX JIUTaH I0B.

lManorenuapl, OKCUIBI, TUAPOKCHUBI, COJTU U KOMILJIEKCHBIE COEMHEHHS JieMeHToB 1B —
rpynnsl. MIX KHCIOTHO-OCHOBHBIE, OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA M THUIPOJIM3.
[Tpumenenue. Bonoposa u ero nonoxenue B [lepuonnueckoit Tadmume. Ctpoenue monekyn (BC u
MO). Ilpuponnble pecypcsl M METOJAbl IIOJYYE€HUS U3 BOJbl, NIPHUPOJHOIO rasa, W3
IPOMBINUIEHHBIX OTX0A0B U 1p. [lpumenenune. Bomopon kak albTepHaTHUBHOE TOILIUBO,
BOJIOPOJIHAs SHEPTeTUKA.

DNEeKTpOHHOE CTpoeHHe, (U3MYECKHEe M XUMHUYECKHe CcBoucTBa sneMeHToB VIIIA
rpynnsl. [Tpumenenne. Xumndeckoe crpoenue propunoB XeFs, XeOF,.
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