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1. IEJIM ¥ 3AJTAYM OCBOEHUS JUCIHUTIIAHBI (MOIY.JISA)

1.1. easiMu 0cBOEHUSI TUCHUILTUHBI «XUMUS dJIEMEHTOBY SIBIIsIeTCSl (popMHUpOBaHUE y
CTYJICHTOB OCHOBHBIX MOHSITHI, 3HAHUI M HABBHIKOB B OMMCAHUU CBOMCTB BEIIECTB HAa OCHOBE
3aKOHOMEPHOCTEM, BBITEKAIOMIMX W3 IEPUOJUYECKOro 3akoHa U Ilepmogumyeckoil cHUCTEMBI
SJIEMEHTOB; YCTAHOBJICHME B3aWMOCBSI3M MEXKJYy CTPOCHHEM AaTOMOB M  MOJIGKYJT H
B3aUMOJICCTBUEM MEXKAY BEIIECTBAMU B XMMHMUYECKHX IPOIECCaX, YCIOBHI OCYIIECCTBICHUS
XUMUYECKUX PEaKIUi, BO3MOXXHOCTH YIIPABJIEHUS TJIYOMHOWM WX TMPOTEKAHUsS, H3y4YeHUE
OCHOBHBIX CITOCOOOB IMOTYYEHHS U Han0oJiee XapaKTePHbIX CBOMCTB HEOPTAHNMYECKUX BEIIECTB U
(dhopMUpPOBaHNE HAYYHOTO MBIIUICHHS, HABBIKOB MMPAKTUYECKOTO MCIIOIH30BAHUS TEOPETUUECKUX
3HAHUM JJI peHIeHUs] KOHKPETHBIX XUMHUYECKUX 3a]1a4.

1.2. 3amaun ocBOEHHUA JUCHHUILIMHEI:

- M3Y4YUTh B3aMMOCBSI3b COCTaBa, CTPOCHUS U CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
COCIMHEHUH, OCHOBaHHYIO Ha nepuoandeckoM 3akoHe /.M. MenneneeBa, ¢ MCIOIb30BaHUEM
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 MPEJCTaBJICHUE O COBPEMEHHOM COCTOSIHUU U IMYTSIX Pa3BUTHS HEOPTaHUUECKOU
XHUMUH, €€ POJIH B HAYKE U TEXHHUKE;

- pa3BUTh CaMOCTOSITEIBHOCTh B TPHUOOPETEHHWH HAYYHBIX 3HAHUW U OIBITA
SKCTIIEPUMECHTAIBHON PaOOTHI.

2. MECTO JJUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

2.1. Y4yeOHasi AucHMIUINHA «XHMHS 3JIEMEHTOB» BKJIIOYEeHA B 00s3aTeNbHBIH
nepeyeHb AUCHMILIMH 0a30BOM YacTh 0Opa3oBaTEbHOM MPOrpaMMbl BHE 3aBUCHMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHHUSIMU
dI'OC, OIl BO u VII, no nanHHOMY HanpaBJI€HUIO NOATOTOBKH.

JlMcLUMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUHM XUMHH, GU3UKH U MaTeMaTHKH B Kypce CpeIHeH IIKOJbl U AMCUUIUIMHBI «O0mmas u
HEOpraHuuyeckass XHMHsS», TJe HNpuoOpeTaroT HeoOXOAMMbIE 3HAHMS IO HANpaBIEHHOCTH
XUMHUYECKHX MPOLECCOB (XMMUYECKOW TEPMOJMHAMUKE) M CKOPOCTH XUMHUYECKHX peaKlIui
(xumuyeckoil kuHetuke). [Lisi ycBO€HUS AMCUMIUIMHBI CTYACHT JOJDKEH BJIa/eTh XUMHUYECKOU
TEPMHHOJIOTHEHN; TOHUMAaThb CMBICI XHMHUYECKUX (OpMYT M CHMBOJOB, HWHAECKCOB U
KOA(p(UIMEHTOB B XMMHUYECKUX YPABHEHMSIX DPEaKIMi; MMETh MpEJCTaBI€HUsS 00 OCHOBHBIX
KJlacCaX HEOPraHWYEeCKUX COCOUHEHWH; ITOHMMATh pa3Indhue MEXIy XUMHYECKMMH U
(GU3NUEeCKUMU SIBJICHUSMH; UMETh IpeJICTaBlIeHHEe 00 aTOMHO-MOJIEKYJISPHOM YUYEHHH; MUMETh
HaBBIKU PEUICHMS MPOCTENIINX PACUETHBIX 3a4a4.

JucuumimHa «XHUMHs 3JIEMEHTOB)» SIBISIETCSI OCHOBOIOJAraroled il U3y4eHHUs psiza
OOIIeHAayYHBIX U CIENUATbHBIX JUCHUIUIMH, CBA3aHHBIX C xumueil. Ilpumepamu Takux
JTUCIUIUIAH SIBISIOTCSA: «AHATUTHYECKass XUMUS U QU3UKO-XMMHUYECKUE METOJIbl aHaIN3a», Tlie
UCIIOJIB3YIOTCS YMEHHUSI M HAaBBIKM, IMOJIyUEHHBIE CTYJEHTaMH IpH HM3y4EHUH OOIIed XHUMUH,
pellleHusl pacyeTHbIX 3aj7a4y, U COPMUPOBAHHBIE KOMIETEHIIMU B ONPEJEICHUN BO3MOXKHOCTU
MPOTEKAaHUS XUMHUYECKUX MPOIECCOB. «XUMHUS SJIEMEHTOBY» SIBJISETCS MPEPEKBU3UTOM U3YUCHHUS
TUCUUTUTMHBL «OpraHndeckas XUMUs», Tak Kak (OpMHUpYyeT KOMIIETEHIIUIO CTYJEHTOB B 00JIaCTH
CTpOEHM BellecTBa. B pamMkax JuCHUIUIMHBI "XUMUS 3JIEMEHTOB" TaKoe MOCTPOEHUE MaTepHaa
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NO3BOJISIET HA OoJiee BHICOKOM YPOBHE IPOCIEKNUBATh OOLIME 3aKOHOMEPHOCTH BO B3aHMMOCBSI3U
"'coCTaB - CTPOCHUE - PEaKIMOHHAs CIIOCOOHOCTB", TPOrHO3UPOBATH CBOMCTBA AJIEMEHTOB M MX
COCIMHEHUM.

3HaHUs, YMCHHMS W HaBBIKM, MOJYYCHHBIC YUYAIIUMCS TPU H3YYCHHH ITUCUUIUIMHBI —
«XUMUS IIEMEHTOB» OyAeT HEeOOXOIMMBI Ui OCBOCHUS IMOCIEAYIOIIUX KypcoB 0a30BOro u
npodeccuoHanbHOro Lukiaa «Pusudeckas xumus», «OOImas XuMHUYECKas TEXHOJIOTUS»,
«KonnmougHast XuMus» U Jp., @ TakKe MPH MOJArOTOBKE, BBIIOJHEHMH M 3aLUTE KypCOBBIX U
BBIITYCKHON KBaJU(HUKALMOHHOM pPabOT, NpU PELICHUH Hay4YHO-HCCIEN0BaTEIbCKUX 3a1ad B
Oyay1ei npodeccuoHanbHOM e TeTbHOCTH.

CBsi3p JaHHOW JUCHUIUIMHBI CO CHEUUalIu3alMeil o0ydarollerocs peaausyercs Mpu
pPacCMOTPEHUH XUMHUYECKUX PEAKIMH, CBOMCTB OTJEIBHBIX JIEMEHTOB M COCIMHEHUH, METO/IOB
MOJTyYEHHUS U UCCIIEIOBAHUS HEOPTaHUYECKHUX BEIECTB.

OCOOCHHOCTBIO JTUCIMIUIMHBI SIBISIETCS TNPOBEJACHHE JAOOpaTOPHBIX paboOT, dTO
II03BOJISIET MIPUOOPECTU CTYAECHTAM YMEHHsI paboTaTh ¢ XUMUYECKUMHU peareHTaMu, ocyaou U
npubopaMy, OCYHIECTBIATh XUMMUYECKHM SKCHEPUMEHT W NPOBOAUTH IEPBUYHbIE Hay4YHbIE
uccienoBanus. B naGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYACHTOB K HMM M HX I103HABATEIbHYIO AaKTHUBHOCTb. [l IMOBBIIIEHUs IO3HABATEIbHON
AKTUBHOCTH CTYACHTOB U MPUOOPETEHHSI UMH MEPBUYHBIX HABBIKOB HAYYHOTO MCCIICIOBaHHSA, B
3TH KJIACCHYECKHE JTaOopaTOpHbIE PadOTHI BBEICHBI AJIIEMEHTHI HAYYHOTO MCCIIEJOBAHNUS, KaK-TO:
a) CaMOCTOSTENIFHO MOJ00paTh PEaKTHBBI JUIS NPOBEACHUS TOW WIM HWHOW peakiuw; O)
OO0BSACHUTH NPOTEKAHUE OJHON PEAKIIMH U HE IPOTEKAaHUE APYroi, Ha IEPBbIN B3I 10I00HOM,
peaklMy; B) MpeAcKa3aTh NPaKTUYECKOE 3HAaU€HHE TOW WM MHOW peaklnu, COMPOBOXKAOLICHCS
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

K axkTuBHBIM MeTOAaM OOy4YeHHs OTHOCUTCA cJlaya IMHCbMEHHOIO OTdYeTa IO
nabopaTopHoil pabore B (opme O0OCYXIeHMs, MNOCKOIbKY Takas paboTa mpeamnosiaraer
BBINOJIHEHHE TBOPUECKUX 3aJaHui (3a7ay). Yyaluiicss BCTyNaeT B JUAJIOT C MpenojaBareieM B
X0J1e 00CY)KICHUS PE3yIIbTaTOB SKCIIEPUMEHTA M €T0 HHTEPIPETALINH.

Pabouass mporpamMma IHUCHUIUTUHBI «XWUMHUS DJIEMEHTOB» JUISI HMHBAJIHIOB M JIUI[ C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JIOPOBBsSI pa3palbaThIBaeTCS HWHIWBUAYAIBHO C Yy4YETOM
0COOEHHOCTEN TCHXO(PHU3MUECKOTO PAa3BUTHS, WHAMBHIYaTbHBIX BO3MOXXHOCTEH M COCTOSIHUS
3/10pOBbsI TAKUX 00YUYaAIOIIUXCSL.



3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHUS JUCIHATITAHBI (MOYJIST)

[Tpouecc u3yueHus: AUCUUILIIHUHBI (MOIYJIs) « XUMUS 2JIEMEHTOB) HAlpaBJIeH Ha:

- (hopMHpOBaHKE DIIEMEHTOB Cieayromux KommnereHuuid B coorserctBuu ¢ OIIOIT BO mo

HarpaBJeHuUI0 MoAroToBkH (crienuanbHocTh) 18.03.01 «Xumudeckas TEXHOJIOTHS»:
a) oomenpodeccuonansubix (OI1K): OIIK-1, 2, 5.
Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenoeanue
OUCHUUNJIUH,
dopmupyrouwux
KOMRnemeHyuro
CO6MECHHO

Cemecmpul, hopmuposanusn Komnemenyuil OUCYUNIUHAMU

OO0mas n
HEopraHuyecKas
xumus (b1.5.4)

Oxomorus (b1.5.7)

XuMHUS 3J1eMEeHTOB
(b1.B.11)

OpFaHI/I‘IeCKaﬂ XUMUA
(B1.B.15)

Opraandeckas xumus ||
(b1.b.16)

Beenenue B
cneruanbHocTh (b1.65.17)

Ddusznyeckas XuMus
(b1..22)

Jlakokpaco4Hbl€ OKPBITHS
(b1.5.24)

OO1ass XuMHu4YecKast
texHosorus (b1.5.27)

Koanonnnas xumust

(51.5.29)

[MoxroroBka k mporeaype
3amuThel 1 3ammra BKP

(B3.J71.1)

OIIK-2

OO0mas n
HEOpraHuyecKas
xumus (b1.5.4)

Nudopmaruka
(b1..2)

Maremaruka (b1.5.3)

AHanuTHYECKas XUMUS U
(hU3UKO-XUMHYECKHE METOIBI
anammsa (b1.B.8)

WNmxenepHas rpaduka
(B1.5.9)

XuMHA 3JIEMEHTOB
(b1.B.11)

<

Omuka (b1.5.12)

OpFaHI/I‘IGCKaH XUMUA
(B1.B.15)




Haumenoeanue
OUCHUNJIUH,
dopmupyrouwux
KOMRnemeHyuro
CO6MECHHO

Cemecmpul, hopmuposanusn Komnemenyuil OUCYUNIUHAMU
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Oprannyeckas xumus ||
(b1.b.16)

WudopmannonHsle
texHosoruu (b1.5.18)

HpI/IKHaﬂHaH MECXaHHKa
(51.5.20)

IIpouecchl u
MeXaHHUYECKHE aImapaThl
XUMHYECKHX IIPOU3BOICTB
(b1..21)

dusnueckas XuMus
(51.5.22)

.HaKOKpaCO‘IHBIe TMOKPBITHUA
(B1.5.24)

ONEeKTPOTEXHUKA U
IMPOMBIIIJICHHAA
anextponuka (b1.5.26)

OO61mas xuMuueckas
texHosorus (b1.5.27)

Koanounnas xumus

(51.5.29)

[TogroroBka k mpouenype
3amuThl ¥ 3ammura BKP

(B3.J71.1)

AHanuTuuecKkas XuMus 1
(hU3UKO-XUMHUYECKHE
metobl aHanmsa (b1.5.8)

Xumus 3J1eMeHTOB
(b1.B.11)

Omsuka (b1.5.12)

OpFaHI/I‘IeCKaH XUMUs
(B1.B.15)

Opraandeckas xumus ||
(b1.5.16)

BBenenue B
cneruasibHOCTh (Bb1.5.17)

HpI/IKHaI[HaH MEXaHHUKa
(51.5.20)

[Iponecce! u
MEXaHUYCCKHUC armaparsl
XUMHUYECKHUX IMPONU3BOJICTB
(b1..21)

Ddusznyeckas XuMus
(b1.5.22)

ONEeKTPOTEXHUKA
MPOMBIILLICHHAS
anekrponuka (b1.5.26)

IToaroToBka k npouenype
3amuTh ¥ 3amuTa BKP

(B3.J1.1)




INNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHUMA OI1

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0CB0CHUS

Ko KO}I H HAUMCHOBaHUE OIIeHO'lHBIe cpeacrea
au HHIHKATOPA .
HanMMeHOBaHHe 0CTHKEHHSI IInanupyemble pe3yJibTaThl 00y4eHHs 10 JHCHHUILIMHE Texyuero IIpome:xyTOUHOI
KOMIICeTCHIIMH liIOMl'leTeHIII/IPI KOHTPOJIA arrecralnmumu
VYMETb:
OHKI:I;L}'HCar;?fOGeH HOIIK-1.1 H3zyuaem . - OTIpEAEIATS B/IAJIETh: - KonTponsHsie Borpocht zuts
AHATH3POBATS, MexaHu:iMbl XUMUYECKUX 3HATD: XUMHUYECKHE CBOKCTBA - Ha?LIKaMI/I OIMCAHUsA BOIIPOCHI K HCEMEHHOO
HCHOIB30BAT peaxyuil, OCHOEbI6AACH HA ;T":;{g:f; ‘;g’;:;@ BEIECTBA IT0 MX CBOHCTB BCLICCTB Ha oT4yeTaM 1o SK3AMEHA
SHAHUAX O CIIPOEHUU YL SJICKTPOHHOMY OCHOBC n1abopaTOpPHBIM
MEXaHU3MBI seuyecmea, npupode KIIaCCH(PUKALIHIO CTPOEHHUIO; 3aKOHOMEPHOCTEiA, paboTam (30 6ueToR)
XI/IMI/I‘IeCIfI/IX xumuqec;(oﬁ Cesa3U U XUMHYCCKUX SHSMCHTOB - COIIOCTaBJISITh BBITCKAIOIHUX U3 _ 3a£[aHI/IH K BOHpOC])I JIISL
peaxImii, covticmeax pasnHbIx IO DJICKTPOHHON (usnueckue u 3 MEPUOIITIECKOTO v3aKOHa HCEMEHHIM YCTHOTO
HPOHEXOJLIIIIX B KAACCO8 XUMUYECKUX Konurypar RSO Llepuoccroi KOHTPOJILHBIM cobecenopanus Ha
TEXHOJIOTHYECKHX . BaJICHTHOTO €05 TIPOCTEIX BEIICCTE, cucremet LU P 5K3aMeHe: OHIICTHI
nporeccax u 9J1eMeHmoas8, coeduHeHuu, o6pa3}:eM],1x 3JIEMEHTaMU MeH;[eneeBa pa60TaM 110 (30 6I/IJ'ICTOB)
OKPYKAIOIIEM MHDE, seujecme u Mamepuaios JIAHHOM MOATPYIIIIbI paszenam




Koa n
HANMEHOBAHHUE
KOMIIeTeHLINH

OCHOBBIBASICh Ha
3HAHUAX O CTPOCHUU
BELLECTBA, IPUPOLE
XHUMHYECKOH CBS3U U

CBOMCTBaxX
Pa3MYHBIX KIaCCOB
XUMHUYCCKUX
3JIEMCHTOB,
COEIMHEHUH,
BEILIECTB U
MaTepHajoB

Koa u HauMeHOBaHHEe

OueHoYHBIE CPeICTBA

HHIHKATOPA .
OCTIGREHHST IInanupyemMsblie pe3yjbTaThl 00yUeHHS MO TUCIUILINHE Texyuero IIpomexyTouHoii
KOMIIeTeHIHH KOHTPOJIA arrecralnumu
3HATS:
- CIIOCOOBI MTOJTydeHNs,
N3NYCCKUC U
® e YMETb:
XUMHYCCKHUE CBOUCTBA
- OIpeneNATh
JJIEMEHTOB H UX
N PEaKLHOHHYIO
COCIMHEHHIA; COCOGHOCTE - KonTponsHsie
- OCHOBHBIE HEOPAHHIECKIIX BIIAJETD: BOTPOCHI K
HOIIK-1.2. Ananusupyem | 33KOHOMEPHOCTH COEIMHEHHIL: - 3aKOHOMCPHOCTMH OTYeTaM I10
’ IIPOTCKAaHUA
MEXAHUZMBI XUMUYECKUX IPOTCKAHMA XUMUICCKUX | _ by o naTh xEanecxnx J— 71a060paTOPHEIM
peakyuil, npoucxodauux ¢ | PEAKIL 3aKOHOMEPHOCTH B P | pabotam
MEXHONO2UYECKUX 34KOHOMCPHOCTH B M3MEHEHUH (PU3UUECKUX HIPOHEXOLTIIX B 3aganust K
H3MEHCHHH CBOHCTB M XMMHYECKHX CBOMCTB TEXHOTOTHHACCKHX !
NPOYECCAX U OKPYICAIOUWEM | 1o iy 1t cromHbIX o npoleceax u MTUCbMEHHBIM
mupe BEILECTB; y‘l:eTOM CTpocH 1 OKPY)KAIOIEM MUPE KOHTPOJIbHBIM
- 3aBUCHMOCTh paboTam o
ATOMOB U MOJIEKYII,
KHUCIIOTHO-OCHOBHBIX 1 o paS,E[eJ'IaM
KPpUCTAITINICCKOU
OKHCIIMTCIIBHO-
CTPYKTYPHI
BOCCTAHOBUTCIIbHBIX
CBOJCTB OT IIPHPOJIBI
3JICMCHTOB H UX CTCIICHU
OKHUCJICHUA
3HATh:
BJIAJIETb:
~ PACTIDOCTPAHEHHOCTS 3HAHUSAMU - KonrponbHsie
snemenros mo rpyrmam | YMETh: P
U TIOATPYIITIaM; - opMupoBaTH HAYYHOE XUMHUACCKUX | BOIPOCBI K
HOHK_] 3 HCnO]lbs’yem - IPAaKTUICCKOE N MBIIIJICHUE, HABBIKHA (bHSquCKHX CBOMCTE 0T4€TaMm 1o
o o BEIIECTB U UX
HONVYCHHbIE 3HAHUS OISt Hay4YHOE 3HAYCHUC TEOPETHYCCKUX 3HAHHUI N . n1abopaTopHBIM
Ly COEMHEHMH IS 6
SJIEMEHTOB NOATPYIIIbLI JUI1 KOHKPETHBIX 3a1a4 pa OoTaM
peuieHus 3adau . obecreuenms
. 1 00pa3yeMbIX UMU XUMHYECKOM - 3aganus K
npogheccuonanrbHol oy ) OCYILIECTBJIEHHUS]
DesmenbHOCHIL COCAUHECHUU, TEXHOJIOTUH; XHUMHKO- IIUCbMEHHBIM
;J;IepI/IMeHCHI/Ie - NPOTHO3UPOBATH TEXHOTOIHUECKHX KOHTpOHBHBIM
MCHTOB j/I ux MEXaHU3MBbI HpOTeKagI/IH MPOLECCOB H pa60TaM o
COCIUHCHUU B XUMHYCCKUX PCAKIINU
rmponeccax XUMHYECKON GesomacHocTu paSHeHaM
JKHU3HCOACATCIBbHOCTHU

TEXHOJIOTUH




Koa u HauMeHOBaHHEe

OueHoYHBIE CPeICTBA

Koa n
HHINKATOPA .
HanMeHOBaHHe OCTIGREHHST IInanupyemsle pe3yJibTaThl 00y4eHHs 10 JHCHHUIIIMHE Texyuero IIpomexyTouHoit
KOMIIETCHIIMHU KOHTPOJIA aTrecTalumn
KOMIICTCHIIMHU
3HATH: YMETA: BIAJETb:
- - METOJIBI - HCIIOJIE30BaTh METOIbI
HOIIK-2.1. Hcnonvzyem A A - MaTeMaTHYeCKUMHI
Mamemamuyeckue memods | MATEMATHIECKHX MaTEeMaTHIECKUX pacueTam 1
pAacyueToB U PELICHHsI | PAcueToB [UIsl PELICHHUSI
071 peutenus 3a0ay HPEJICTABICHHEM
OIIK-2. Cnocoben npogeccuonanbHou XHMHTICCKHX 3aRat i XHMHTFCCKHX 3aRad i 3KCIIEpUMEHTAIbHBIX
- P 00paboTKH pe3ynpTaToB | 00pabOTKU pe3yabTaToB P
Y OesimenpHoCMU MaGOpaTOpHBIX paboT M | 1abopaTopHbix paGoru | Po3Y/IPTATOB B K
MIOUCK, XpaHEHHUE, SKCITIEPHMEHTOB SKCIIEPHMEHTOB rpaduIecKoM BUIE OHTPOJIbHBIE
00paboTKy U aHAJI3 BIAJIETh: BOTIPOCHI K
uH(popManuy u3 - METoaMU oT4yeTaM 1o
Pa3IUYHBIX HCCIIeTOBARHS DU3HKO- nabopaTOpHBIM
MCTOYHHKOB U 6a3 YMEThH: XHMHUeCKUX cBoifcts; | PaboTaM
JaHHBIX, - MOJIb30BAThCS JIUTEPaTyPHBIM - 3ananus K
NPeACTaBIATb €€ B | JJOITK-2.4. Henonvsyem 3HATD: CIIPaBOYHBIMA TaHHBIMA | TOMCKOM XMMHUYECKOH | IMHCHMEHHBIM
Tpe6yeMOM (bopMaTe Xumuueckue memoodsl Ois - XUMHYECKHUE U M TIPOU3BOJIUTH HHPOPMAITIH C KOHTPOJIEHBIM
C MCTIONB30BAHNEM | pewenus 3adau (GU3MKO-XUMHYECKHE HEoOXOJNMBIC PACYETH | HCHOIB30BAHHEM paGoTam 1o
. METO/BI JUIS TOJIY4CHHS JIs1 BBIIIOJIHECHHS
MH(OPMALMOHHBIX, npogheccuonanrvHoll AR A i A DASIHIHEIX pasaciiaM
JQHHBIX 71a6OpaTOPHOTO HCTOYHHKOB
KOMITBIOTEPHBIX U OesImenIbHOCIU
CETEBBIX TEXHOJIOTUI TIpAKTIIyMa H (CrIpaBOUHHK, HayHHEIC
npocTeiiime ¥ HayYHO-TIOITYJISIPHBIC

WHXEHEPHBIE pacueThl

H3JIaHH,
KOMITBIOTEpHBIE 0a3bl
JIAHHBIX, PECYPCHI
Wurepuera)
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Koa u HauMeHOBaHHEe

OueHoYHBIE CPeICTBA

Koa n
HHINKATOPA .
HanMeHOBaHHe OCTIGREHHST IInanupyemsle pe3yJibTaThl 00y4eHHs 10 JHCHHUIIIMHE Texyuero IIpomexyTouHoit
KOMIIETCHIIMHU KOHTPOJIA aTrecTalumn
KOMIICTCHIIMHU
OIIK-5. Criocoben YMETh:
OCYILECTBIISAITh - OCYILIECTBIITH
9KCTIEPUMEHTABHBIE 11aGopaTopHbiit
UCCIICI0OBaHUS U XUMHYECKUH
UCTBITaHUA IO IKCIICPUMEHT €
. coOJII0IEHUEM HOPM
3aJaHHOM MeTOoMKe, 5 .
3HATD: TEXHUKH 6E30I1aCHOCTH;
n6p0130)11/1Tb ngnqe-cme METOABI  OTB3OBATRCA BIAAETS:
HAOJIIOACHUSA U - -
- eHI/Iﬂﬂ ot HOIIK-5.1. Ocywjecmensem | yeenenonamus XUMHYECKUMH HPaKTHYECKUMH
R SKCnepumeHmanbHvle XHMHUECKHX TPOLIECCOB | Lo ok 1HBami, HaBbIKaMH paboTEI ¢
TpeboBaHUI TEXHUKN PACTBOPHTEISIMH H peakTiBamuy;
UCCIeO008AHUS U UCNbIMAHUS | HA SMINPUYCCKOM H o "
6e3omacHocTH, . XUMHYECKOH TIOCY10H; - IpreMamu paGoThI B
nO 3a0aHHOU MemoouKe TEOPETUYCCKOM . - KonTponsHsie
00OpabaThIBaTh U YPOBHSX - cobuparb XUMUYECKON
HHTEpIPETHPOBATS NPOCTENINNE YCTAHOBKH | 1abopaTopuu 2225::;1;0
SKCHEPUMEHTANBHBIE JULA TIPOBCAICHHA 6
1ab0paTOPHBIX JIa0OpaTOPHBIM
JIaHHBIE s
HCCIEeI0BAHU; paboTtam
- IOJL30BaThCS - 3agaHud K
usmaeckum, IIHCbMEHHBIM
XIgMquCK”M KOHTPOJIbHBIM
STT7TiE 00opyoBaHHeM paGoTam 1o
: pasnenam
- OCHOBHBIC [IPABUIIA
TeXHHUKH 0€30ITaCHOCTH
npu pabore B BJIA/IETh:
HOIIK-5.2. 1Ipogooum XUMUYECKON YMETbD: - OCHOBHBIMHU
Heo0Xo0uMble HabIoOeHUs. n1abopaTtopuu; - MOJIb30BAThCS npreMaMH padoThI B
U U3MEpPeHUs ¢ y4emom - OCHOBHBIE METO/IBI H [paBUIaMy OE30MAaCHON | XHMHIIECKOi

mpeho8anUll MexHUKU
bezonacrocmu

HpPUEMBI TPOBEACHHS
JKCIIEPUMEHTA;
nabopaTopHyIO MoCcyay,
B TOM YHCJIe
U3MEPHTEIBHYIO, 1
npaBuiIa paboTsl ¢ Hel

paboThl B XHMHYECKOM
nabopaTopuu

naboparopuu ¢
coOII0IeHUEM HOPM
TEXHUKH 0€30MacHOCTH
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Koa n
HANMEHOBAHHUE
KOMIIeTeHLINH

Koa u HauMeHOBaHHEe

OueHoYHBIE CPeICTBA

HHINKATOPA .
OCTHIKCHS Inanupyemble pe3yJibTaThl 00yYeHHS 10 JHCIUIIIHHE Texyuero IMpome:kyToUHOI
KOHTPOJIA arrecralnumu
KOMIICETCHIIMHU
YMEThH:
- OIMCHIBATH
[POBE/ICHHBIE
3KCIIEPUMEHTHI;
BBIIOJIHATH PACYETHI C
3HATH: UCIO0JIb30BaHUEM BJIAJEThH:
) SKCIEPHMEHTAIbHBIX U - MeToJaMH 00paboTKH
- MeTozst 06padori CIIPABOYHBIX [IAHHBIX;
HOIIK-5.3. SKCTIEPHMEHTATBHEIX 6p > it ; PE3yIILTATOB '
Obpabamvieaem u JAHHBIX, B TOM UHCIIE 00pabatbIBaTh SKCHEPUMEHTA;
unmepnpemupyem CTaTUCTHYCCKHUE; TOTTYHCHHBIX - DHU3MKO-XMMHHUECKHM
3KCIIEPMMEHTAIILHBIE anmnapaTtoM pacueTHO-
NOTyYeHHble - IIpaBmIa i
NpeCTaBIeHNUs JaHHBIC, TEOPETHYCCKUX
JKcnepumernmaibhvle - BBICKA3bIBATH CBOIO METOIOB ISl M3y4EHHs
danibie 3KCIIEPMMEHTATBHBIX -
J— TOUKY 3pPEHHS B CBOJCTB BELIECTB U
0o0cyXIeHuu IIPOLIECCOB C UX
Ppe3yJIbTaToB; y4acTueM
- IIPOBOJUTH OLICHKY
MIPaKTHYECKOU
3HAUMMOCTH
pEe3yNbTaToOB
HCCIIEIOBAHUS
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4. CTPYKTYPA U COAEP KAHUE JUCHUIIINHBI
4.1 PacnpenesjieHue TPYA0EMKOCTH JUCIUIJIMHBI 10 BUIaM PadoT Mo ceMecTpam

OOmast Tpy10€MKOCTh AMCUMUIUIMHBI COCTaBISIeT 7 3a4eTHBIX €IWHUI, 252 YacoB, pacmpeelieHHe 4YacoB IO BHJAM pPadOT cemecTpam

npeacTaBJICHO B Ta6J'II/II_Ie 3.

Tabnuya 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpynoémkocTs B yac

Buj yueOHoi1 padoThl Bcero B T.4. I10 CeMecTpam
JacoB 2 ceM
C MCIIOJIb30BAaHUEM DJIEMEHTOB 3JICKTPOHHOTO
®opmaT u3yyeHus JMCHUTLIMHBI
00yJeHUs

O0masi TpyA0€MKOCTb JUCIUIUIMHBI IO YYCOHOMY TUTAHY 252 252
1. KonrakTHas pa6ora: 31 31
1.1. AyaurtopHasi paboTa, B TOM YucJie: 24 24
3aHATHUS JeKIMOHHOTO THHa (JI) 12 12
3aHATUsS ceMuHapckoro tuna (I13-cemuHapbl, IpakTUYECKHE 3aHATUS U IP)
naboparopusie padboTs (JIP) 12 12
1.2. BHeayauTOpHasi, B TOM 4HcJje 7 7
kypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammura)
TEKYIUI KOHTPOJIb, KOHCYJIBTALUHU O AUCIUIIIMHE 5 5
KOHTaKTHas paboTa Ha mpoMexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas: padora (CPC) 212 212
pedepar/scce (MOATOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska)
KOHTpOJIbHasI paboTa 144 144
kypcoBas padota/mpoext (KP/KIT) (monroroska)
CaMOCTOATEJIIbHOC U3YYCHUC paj’vL[eJ'IOB, CaMOIIoAroTOBKa (npopa60TKa 1 MOBTOPCHUE JICKHMOHHOI'O MaTepHraia U MaTe€puaia 68 68
Y49eOHHMKOB M YIeOHBIX TOCOOH, TOATOTOBKA K JJAOOPAaTOPHBIM M NPAKTHYECKUM 3aHATHSAM, KOJUIOKBHYM H T.1I.)
ITonroToBka K sK3aMeHy (KOHTPOJIb) 9 <)
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4.2. Copepxanue JMCUMIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl
IInanupyemsle
KonrakrHas
(KOHTpOJINpYyeMbIe) 6 ® HaumeHnoBanue Peannzanus HaumeHnoBanue
adora
pe3yJabTaThl P % = HCII0JIb3yeMbIX B paMKax pa3padoTaHHOIO
=9 .
OCBOEHHSI: = ol 52T AKTHBHBIX U IIpakTHyeckoi DJIeKTPOHHOTO
HaunmeHoBaHMe pa3aesioB, TeM = é & § | 8 X7 Buxg CPC
koa YK; OIIK; IIK i E) 25|32 F g E’ 3 HMHTEPAKTHBHBIX NOAr0OTOBKH Kypca
M MHAUKATOPBI E E E E E E g E‘S 06p33OBaTeJILl:-Ll;>IX (Tpya0eMKoCTh B | (TPYI0eMKOCThH B
JOCTUKEHUS 2 §'§ 2El2¢ = TEXHOJIOr uii yacax) yacax)
KOMIETeH Ui = S = é“ SO =
2 CEMECTP
Pasnea 1 Teopus crpoenns atoMoB U [lepuoanyeckuil 3aKoH
IIOArOTOBKA K JICKIIUSAM HCKHI/IH'06’LHCH6HI/IC C
OIK-1: Tema 1.1 Teopus ctpoeHus aroma 1 3 [2.2] (ct. 16-63); 2.1 YACTUYHBIM
I/IO]‘IK-'l 1 BOJIOPOJa M CIIEKTPBI AaTOMOB (ct.8-15) MpUBIICYCHHEM (DOPMBI
HOIIK-1.2 JUCKYyCCUH, GCCGZ[BI
I/IOHK-13 IIOATr0OTOBKA K JICKIIUAM
OIK-2: Tema 1.2 MHOr031€KTpOHHBIE ATOMBI 1 6 1.2 (ct. 5-30); 2.1 (c1.8-
MOTIK-2.1 15) -
MOITK-2.4 Tema 1.3 [Tepuoanueckuii 3aKOH UM TOATOTOBKA K JICKIIHMAM HCKHW;'O e
o . YaCTUYHBIM
OIIK-5 p 1 3 1.2 (ct. 5-30); 2.1 (cT.8-
NOTIK-5.1 JI.1. Menneneera 15) NpUBJIEYEHHEM (POPMBI
NOTIK-5.2 IICKyccuH, Oecenbl
UOIIK-5.3 Brinonxnenne
CamocrosiTesibHasi padoTa no nomamHaux KP
ocBoeHmio 1 pazaena: 72 [3.1] ctp.3-34 (1o
AOMALIHAS KOHTPOJbHAs padoTa BBIGODY
HpenonaBaTeJm)

14




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYyeMbIe) e ® a HaumenoBanue Peanu3zanus HaunmeHnoBanue
pe3yJbTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOCHUS: HaMenOBARME DASIET0 D) E ol 2 g g e . AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HMEHOBAHHU JI0B, TEM G
ko1 YK; OIK; K pasa 2 = | 8 § & E E ) Bup CP HHTEPAKTHBHBIX NOATOTOBKH Kypca
- | &5 -
M MHAUKATOPBI = g2 E E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =) .12
JIOCTHKeHUS % é"% = = § = = TEeXHOJIOTH I Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Hroro no 1 pazgeny 3 84
Pa3nen 2 Xumudeckast CBsI3b M CTPOCHUE MOJIEKYT
Tema 2.1 XumMuueckas CBs3b U CTpOCHUEC MOJrOTOBKA K JIEKIIHSIM JICKIHA-00BACHEHHE ©
MOJIEKYJL. MeTO MOJICKYISPHBIX 1 5 [2.1] (cT. 49-85); [2.2] HACTIHEIM
. MpHUBJIEYCHUEM (HOPMBI
opOuTtanei (cTp. 69-150)
OIIK-1: JUCKYyCCUH, 66062[1)1
) € -00BsIC
VIOIIK-1.1 Tema 2.2 MexMOIEKyJIIpHBIE [TOAIrOTOBKA K JICIKIIHAM i KHHZC e
WOITK-1.2 - Y 1 4 1.2 (cr. 5-30); 2.1 (cr.8- HACTITHEIM
HOIK-1.3 B3aUMOJICUCTBU 15) npuBJiedeHHEeM HOPMEI
OLK-2- ' TINCKYCCHH, Gece bl
-2 —
HOIIK-2.1 MOJATCOTOBKA K JIEKIIUSIM J'[eKL(PIF; ODBACHEHHE ©
YaCTUYHBIM
HOIIK-2.4 Tema 2.3 KomniekcHble coeTUHEHUsT 2 2 [2.1] (eT.1-170), [2.2]
OIK-5 (ctp. 154-201) MpHUBJIEYCHUEM (HOPMBI
HOTK-5.1 ’ JIUCKYyCCHH, Oece bl
HOIIK-5.2 JIaGopaTopuas pa6ora Ne 2.2 H;ZFOTOBI? ;9H§6 i
HOIIK-5.3 «KommnekcHble coeiMHeHUS I S- U P- 2 4 [3.4] etp. 3-29, 36-
o(opMIIeHHE OTYETOB
MeTaiioBy. Cnadya 0T4ETOB JIp
JlabopaTopHas padora Ne 2.3 nozrotoska K JIP
[3.4] ctp. 3-29, 36-41
«KomruiekcHble coeuHeHus st d— 2 4
o(opMIIEHHE OTYETOB
MeTauioBy .Caada OTYETOB P
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHMS: Hanmenosa D) E ol 2 g g e AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HMEHOBaHUE Pa3/iesioB, TEM a
ko1 YK; OIK; K pa3ieios, 5 | E 8 § ) E e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- | &5 G
H HHIHKATOPBI = g2 E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= )
JIOCTHKeHUS % é"% = = § = = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il B |8 &30 =
= =
BBIIIOJIHCHHC
CamocrosiTesibHasi padoTa no nomamHux KP
OCBOEHMIO 2 pa3jena: 72 [3.4] cTp. 3-35 (mo
AOMAIIHAS KOHTPOJIbHasi padora BLIOODY
TIPeTo1aBaTes)
Hroro no 2 pazneay 4 4 91
Pazgen 3 Xumus 31eMEHTOB
Tema 3.1 XuMus S-3J1eMeHTOB (110 [OATOTOBKA K JICKIIHAM
FpymmanD) 1 4 1.2 (ct. 5-30); 2.1 (cT.8-
pyn 15)
JlabopaTopnasi pabora Ne 3.1 s- 1 4 noarotoska k JIP
OIK-1: 9JIeMEHTHI | u 2 Tpymnm [3.5] cp. 3-10
HOIIK-1.1 Y
HOIIK-1.2 Tema 3.2 Xumus p-3JIeMEHTOB (110 TOATOTOBKA K JICKIIHMAM
VIOLK-1.3 rpynam) 1 4 1.2 (ct. 5-30); 2.1 (cT.8-
- 15
OIIK-2: )
HOTIK-2 1 JlaGopaTopHas padora Ne 3.2 p — 1 s HoaroTosKa K JIP
I/IOHK-2:4 anemenTs |1 — VII rpynn [3.5] cp. 11-29
OIIK-5 Tema 3.3 Xumus d- u f-anementos [OAIrOTOBKA K JICKIIHAM
NOTIK-5.1 (0630p) 1 4 1.2 (ct. 5-30); 2.1 (cT.8-
WOTIK-5.2 15)
NOIIK-5.3 JlaGopaTropHas padora Ne 3.3 d — P
anemenTs! | rpymmst (Cu) u 11 rpymmsr 1 4 1[130/15;(;?:2&81(51
(Zn, Cd, Hg) ' '
Tema 3.4 Xumus d-smeMeHTOB (110 TOATOTOBKA K JICKIIM
rpynmam) 1 4 1.2 (ct. 5-30); 2.1 (cT.8-
by 15)
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E . HCI0JIb3YeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHSI: 5 E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIeKTPOHHOTO
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E’ G“ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
W HHANKATOPBI E: E é £ E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
MOCTHKEHH ST g §m§ c% ; § l§ = Te)mo.ﬂorlzlﬁl2 gacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
IOATrOTOBKA K JICKIIUAM
Tema 3.5 Xumus f-anementos (mo 1 5 1.2H(CT. 5-30), 2.1]'2018_
rpymnmam) 15)
JlaGopaTopHas padora Ne 3.4 «Xumus 1 ) HoAroToBKa K JIP
Maprasra 1 XxpoMma» [3.5] ctp. 30-38
JlaGopaTopHas padora Ne 3.5 Craua ) 5 o(opMIIeHHE 0TYETOB
OTYETOB JIP [3.5] c1p. 3-51
Hroro no 3 pazaeny 5 6 37
HUTOTI'O no gucuuninze 12 | 12 212
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5. TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH Y TIPOMEKYTOYHASI ATTECTALMS ITO UTOT'AM OCBOEHHUS
JTACIATLTAHBI.

Texymuii KOHTPOJIb OCYIIECTBIIIETCS TI0 BCEM BUJIaM y4eOHOTO TpoIecca: TeCTUPOBAHUE TI0 TeMaM JISKIIMOHHBIX 3aHSATHH, peleHne
MPAKTUYECKHX 3a]]a4, KOHTPOJIbHBIE paOOTHI.

5.1. TunoBbIe KOHTPOJIbHBIC 3alaHUsl WM UHBIC MaTepUaJibl, H606XOL[I/IM]>Ie AJIsE ONECHKH 3H3HI/II71, yMeHI/Iﬁ U HABBIKOB U (I/I.]'II/I) onbITa
HEATECJIBbHOCTH

BOHpOCBI, HHAUBUAYAJIBHBIC 3alaHUS U 3ada4U NMPCACTABJICHBI B MCTOANYCCKUX YKA3aHUAX K MPAKTUYCCKUM U Ha60paTOprIM 3aHATUAM [31 —
3.5], mpencraBieHHBIX B 1II. 6.3.

5.2. Onucanue nmokasareJieil 1 KpUTEpPHUeB KOHTPOJIA YCIIeBA€MOCTH, ONIMCAHNE HIKAJ OLleHUBAHUS

Jlis OLIeHKM 3HAHUHM, YMEHHH, HaBBIKOB U (DOPMUPOBAHMS KOMIIETEHLIMH 1O JUCLUIUIMHE JJI TEKYLIEro KOHTPOJIS B ceMecTpe (1mepBasi U BTopas
KOHTpOJIbHASI HEJEJIS) IPUMEHSETCS 0aJJIbHO-PEHTHHIOBAS/TPAAULIMOHHAS CUCTEMA KOHTPOJISI U OLIEHKU YCIIEBAEMOCTH CTYIEHTOB.

Taonuua 5 — bannvho-peiimunzoean cucmema OYEeHUGAHUA

HIkana
JK3aMeH
OlleHUBAHMS
41-50 OTnan4HO
31-40 Xoporto
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynosnerBoputensHO

[Ipn mpomexyTouyHOM KOHTpoJie (PK3aMEH) YCIIEBa€MOCTh CTYAECHTOB OLIEHMBAETCS IO NATHOAUIBHOM CHUCTEME: «OTIUYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIBHO», KHEYIOBICTBOPUTEIBLHO.
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Taoauya 6 —Kpumepuu oyenusanus pezyiomama o0yueHus no OUCYUNIUHE U WKANA OUECHUBAHUSA

Kon n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAHHC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIINH

Kpurtepnu oneHnBanus pe3ybTaTOB 00y4eHHS

OreHka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OreHka
«YIOBJIETBOPUTEILHOY /
«3aYTECHO»
60-74%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

Ornenka
«xopowo» /
«3a4TCHO
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

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

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS

OIIK-1. Criocoben
M3y4arthb,
AQHAJIU3UPOBATh,
HCII0JB30BaTh
MECXaHU3MbI
XUMHUYCCKUX
peakuui,
HpOI/ICXOJIHHII/IX B
TEXHOJIOT'HYCCKUX
npoiieccax u
OKpYKaloLIeM MUpE,
OCHOBBIBAsICh Ha
3HAHUAX O CTPOEHUH
BELLECTBA, IPUPOIE
XHUMHYECKOH CBS3H U
CBOMCTBaxX
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, COeOUHEHUL],
seujecme u Mamepuaios

He 3HaeT ocHOBEI cTpOEHUS
aTOMOB M MOJIEKYIT;
KJTacCU(HKAIINIO XUMUUECKHX
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
3JIeMEHTAaMH JaHHOH MOTPYIIIIEL.
He Bnageer HaBBIKaMU ONMCAHHSA
CBOMUCTB BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BBITEKAIOIINX
13 IEpHOANYECKOr0 3aKOHA U
Iepuonuueckoii cucremst J.1.
Menneneena

YacTU4HO 3HAET OCHOBBI
CTPOEHUSI aTOMOB M MOJIEKYJT;
KJIaCCU(PHUKAITUIO XUMAICCKUX

9JIEMEHTOB IO JIEKTPOHHOMU
KOH(HTYpaIlMy BaJICHTHOTO CIIOS;
YMeer onpenensars ¢ onmoKaMu
XHMHYECKHE CBOWCTBA BEILIECCTBA
0 UX 3JIEKTPOHHOMY CTPOCHHIO;
COTIOCTAaBIIATH (prU3NUECKUe U
XHUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMbIX
9JIEMEHTaMH JaHHOMW MO PYIIIBL.
YacTU4HO BiajeeT HaBbIKaMU
OTKCaHUs CBOWCTB BEILIECTB HA
OCHOBE 3aKOHOMEPHOCTEH,
BBITEKAIOIIUX 13
MEPUOIMYECKOTO 3aKOHA U
[epuoanueckoii cucremst J.1.
MenpeneeBa

Xopo1uIo 3HaeT OCHOBBI CTPOCHUS
aTOMOB ¥ MOJIEKYJT;
KITaCCH(HKAINIO XUMUIECKHX
3JIEMEHTOB TI0 MJIEKTPOHHON
KOH(UTYpaIuy BJICHTHOTO CJIOS;
YMeer onpeaenars ¢ omuoKaMu
XMMHYECKHE CBOWCTBA BEILIECCTBA
0 UX 3JIEKTPOHHOMY CTPOCHUIO;
COIOCTABIIATH (DPU3UUECKHE U
XHUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB, 00pa3yeMbIX
9JIeMEHTaMU JJaHHOH MOATPYIIIBL.
Xopomio BiajeeT HaBbIKaMH
OIMCaHHs CBOWCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEHA,
BBITEKAIOIIUX 13
MEPUOMYECKOTO 3aKOHA U
Iepuoanueckoii cucremst [.1.
MenneneeBa

3HaeT B COBEPLIECTBE OCHOBBI
CTPOEHHSI aTOMOB U MOJIEKYJI;
KIIaCCU(HUKAIIIO XUMUYECKHUX
3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTYpaIuy BaICHTHOTO CJIOS;
VYBepeHHO yMeeT ONpeaesaTh
XMMHUUECKHE CBONCTBA BEILlECTBA
10 UX 3JIEKTPOHHOMY CTPOCHHUIO;
COIOCTABIIATE (PH3NYECKUE U
XMMUYECKUE CBOUCTBA IIPOCTHIX
BEIIECTB, 00pa3yeMBIX
3JIEMEHTaMHU 1aHHOKI
MOATPYIIEL. YBEPEHHO BIaJeeT
HaBBIKAMH OITFICAHUS CBOHCTB
BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH,
BBITEKAIOIIUX U3
MEepUONYECKOT0 3aKOHA U
Ilepuoanueckoii cucremst J{.1.
Menpgeneepa
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

3JIEMEHTOB,

COEIMHEHUM,
BENIECTB U
MaTepuaioB

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Omnenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

HOIIK-1.2. Ananusupyem
MEXAHUZMbL XUMUYECKUX

peakyuil, npoUCXo0AWuUX 6

MexXHON02UYeCKUX npoyeccax u
OKpYydHcaloujem mupe

He 3HaeT crocoObI mosry4eHus,
(dm3HIecKre U XUMUIECKHe
CBOWCTBA 3JIEMEHTOB U UX
COCIMHEHUI; OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKAaHUs
XUMHUECKUX pEeaKIHii;
3aKOHOMEPHOCTH B U3MEHCHUU
CBOMCTB IIPOCTHIX U CIIOKHBIX
BEIIIECTB; 3aBUCMOCTh
KHCJIOTHO-OCHOBHBIX U
OKHCIIUTENILHO-
BOCCTaHOBHTEIBHBIX CBOMCTB OT
MIPUPOJIBI IEMEHTOB B X
ctenenu oxkucienus. He ymeer
OIpeNeIATh PEAKIUOHHYIO
CIOCOOHOCTH HEOPTaHHYECKIX
COEIIMHEHUH; BBIABIIATh
3aKOHOMEPHOCTH B U3MEHEHUU
(GIBUIECKIX U XUMHYECKUX
CBOICTB IIPOCTHIX BEIIECTB C
YY€TOM CTPOEHHS MX aTOMOB U
MOJIEKYJI, KPUCTAIIITMUECKOHN
cTpykTypsl. He Bnaneer
3aKOHOMEPHOCTSIMU IPOTEKaHUS
XUMUYECKUX PEaKIUi,
MPOMCXOASIINX B
TEXHOJIOTMYECKUX IpoLieccax u
OKpY’KaroIeM MUpe

Hwmeer npezncrasieHue o
croco0ax Mmoay4eHus,
(hUBHYECKUX U XUMHUYECKHX
CBOMCTB 3JIEMEHTOB U UX
COCMHECHUI; OCHOBHBIX
3aKOHOMEPHOCTSIX MPOTCKAHUS
XUMHUYCCKUX PCaKIIHA;
3aKOHOMEPHOCTSIX B U3MCHECHHUH
CBOWCTB MPOCTHIX U CIIOKHBIX
BEIICCTB; 3aBUCUMOCTSIX
KHCJIOTHO-OCHOBHBIX U
OKHCJIUTEIILHO-
BOCCTaHOBHUTEJIbHBIX CBOMCTB OT
TIPHUPOJIBI AIIEMEHTOB M UX
CTEIICHU OKUCJICHHS. Y MeeT
OTIPENIEIIATH C ONIMOKAMHU
PEaKuHOHHYIO CIIOCOOHOCTH
HEOPTraHWYECKUX COCTUHEHUIA;
BBISIBIISITH 3aKOHOMEPHOCTH B
W3MEHEHNH (HU3NUECKHUX U
XMUMHYECKHX CBOMCTB MPOCTHIX
BEIIIECTB C YYETOM CTPOCHHUS MX
aTOMOB M MOJICKYJI,
KPUCTATHICCKON CTPYKTYPHI.
YactuaHo BnajeeT
3aKOHOMEPHOCTSMH TPOTEKAHUS
XUMHUYECKUX pEaKIii,
MPOMCXOASAIINX B
TEXHOJOTUIECKHUX TpoLeccax 1
OKPYKAKIIEM MHpE

Xopo1I0 3HaeT CHOCOObI
TIOJTy4eHus, PU3NIECKUe U
XUMUYECKUE CBOUCTBA
3JIEMEHTOB ¥ UX COSANHEHHH;
OCHOBHBIE 3aKOHOMEPHOCTHU
MIPOTEKAHUSI XUMUIECKHX
peakuuii; 3aKOHOMEPHOCTH B
HM3MEHEHUH CBOUCTB MPOCTHIX U
CJIO’KHBIX BEILIECTB; 3aBUCUMOCTh
KHCJIOTHO-OCHOBHBIX U
OKHCIIHUTENIbHO-
BOCCTaHOBHTEIBHBIX CBOMCTB OT
TIPUPOJIBI ATEMEHTOB B X
CTETECHH OKUCIICHUS.
JlocTaToyHO XOPOIIO U YMETIO
YMEET ONpeNeNaTh
PEaKIHOHHYIO CIOCOOHOCTD
HEOPraHW4eCcKUX COCIUHEHUI;
BBIABJISITH 3aKOHOMEPHOCTH B
W3MEHEHUH (PU3NIECKHUX 1
XHMHYECKIX CBOUCTB IPOCTHIX
BEIECTB C YIE€TOM CTPOCHUS UX
aTOMOB M MOJIEKYII,
KPUCTAJUIMYECKON CTPYKTYPBHI.
Xopomulo BrajseeT
3aKOHOMEPHOCTSIMU NPOTEKAHUS
XMMHUUYECKUX PeaKlui,
MIPOMCXOASIINX B
TEXHOJIOTHIECKHX IPOIEccax U
OKpY’KaroIeM MUpe

OTIUYHO 3HAET CIIOCOOBI
MOJTy4eHUsI, GU3UUECKHE U
XUMHYECKHE CBOHCTBA
9JIEMEHTOB U UX COECTUHEHHUI;
OCHOBHBIC 3aKOHOMEPHOCTH
MPOTEKAHMS XUMHUUCCKIX
peaxuuii; 3akOHOMEPHOCTH B
M3MEHEHUH CBOWCTB MPOCTHIX U
CJIOKHBIX BEILIECTB;
3aBUCUMOCTH KHUCIOTHO-
OCHOBHBIX U OKHCIIUTEILHO-
BOCCTaHOBHUTEILHBIX CBOMCTB OT
MIPUPOBI HJIIEMEHTOB M UX
CTEIEHN OKUCIIEHHS. YMEET B
COBEPIIIECTBE OMPENENATh
PEaKIHOHHYIO CIOCOOHOCTH
HEOPraHMYECKUX COCINHCHU;
BBISBIISITH 3aKOHOMEPHOCTH B
M3MEHEHUH (PU3UIECKUX
XUMHYECKUX CBOHCTB MPOCTHIX
BEIIIECTB C YUETOM CTPOCHUS HX
aTOMOB U MOJICKYJI,
KPHCTAJUTNICCKOM CTPYKTYPHI.
OTaUYHO BIaJeeT
3aKOHOMEPHOCTSAMH MPOTEKAHUS
XUMHUYECKUX PEaKIHi,
TIPOUCXOISIINX B
TEXHOJOTHYECKUX TIPOLIeccax U
OKpYXKaroIeM MHpe
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max perTuHroBoH
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-1.3. Ucnonvzyem
NOYYeHHble 3HAHUS 0151

peutenus 3a0ay

npogeccuonarbHou
OdesimenvbHocmu

He 3HaeT pacnpocTpaHEeHHOCTh
3JIEMEHTOB IO TPpyIINaM U
MOJrpyIIaM; PaKTUIECKOe U
Hay4HOE 3HauCHUE 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 pHU3NIECKUX
CBOMCTB BEUIECTB U UX
COeIMHEHHH IS 0OecTIeUeHNs
OCYIIECTBICHHUS XUMUKO-
TEXHOJIOTHIECKHUX MPOIECCOB U

YacTU4HO 3HaeT
pacupocTpaHeHHOCTh
9JIEMEHTOB IO IPYIIIaM 1
MOArpYIIIaM; MPAKTUYECKOE U
Hay4YyHOE 3HAa4YCHUE DJIEMEHTOB
MOJTPYIITEL U 00pa3yeMbIX MU
COEIMHEHUH; IPUMEHEHHE
3JIEMEHTOB U MX COCIMHEHHI B
npoLeccax XuMH4ECKOH
TEXHOJOTHH. YMeEET ¢
omuOKaMu POTHO3UPOBATH
MEXaHU3MBbI IPOTEKAHUS
XUMHUYECKUX PEaKIH.
YacTUYHO BaJIcCT 3HAHUSIMU
XUMUYECKUX U (PU3NIECKUX
CBOMCTB BEIIECTB U UX
COCAMHEHMH 7151 00eCIeYeHHUS
OCYIIECTBICHUS] XHUMHUKO-

Xoporio 3HaeT
pacnpoCTpaHeHHOCTh
3JIEMEHTOB IO IPyMIaM U
MOATPYMIaM; MPaKTHIECKoe U
Hay4YHOE 3HaYeHHE 3JIEMEHTOB
MOATPYMITEI B 00pa3yeMbIX UMU
COCIIMHeHUH; IPHMEHEHHE
3JIEMEHTOB U MIX COSIMHEHHH B
Mpoleccax XuMUYEeCKOH
TEXHOJIOTUU. YMeeT ¢
omunOKaMu IPOTHO3UPOBATH
MEXaHU3MBbI TIPOTEKAHUS
XUMHUYECKUX peaKkiui. Xopouo
BJIa/ieeT 3HAHUAMH XUMHUYECKHX
1 pu3nUecKuX CBONCTB BEIIECTB
1 MX COSTUHCHUH IS
obecriedeH s OCYIECTBIICHUS

OTIHYHO 3HAET
pacripoCTpaHeHHOCTh
3JIEMEHTOB IO TPYIIaM U
MOATPYIIIaM; IPAKTHIECKOE 1
Hay4YHOE 3HAUYEHHE 3JIEMEHTOB
MOATPYIIIBI U 00pa3yeMbIX UMH
COCIIMHEHUI; MPHUMEHECHUE
3JIEMEHTOB U UX COEJUHEHUH B
MpoLeccax XUMUIECKOH
TEXHOJIOTHH. Y MEET JICTKO U
YBEpPEHHO MPOTHO3UPOBATH
MEXaHU3MBI IPOTEKAHUS
XHMHYECKNX peaknnii. OTINIHO
BIIaJI€CT 3HAHUSIMH XUMUYCCKUX
¥ (U3NUYCCKUX CBOWCTB BEIIECCTB
U UX COEIUHEHUI JIJIst
o0ecrie4eH s OCYIECTBICHHS

XUMHKO-TEXHOJOTHUECKUX XHMHKO-TEXHOJIOTHIECKUX
0€30I1aCHOCTH TEXHOJIOTMYECKUX MPOILIECCOB U
MIPOIIECCOB M OE30MaCHOCTH MIPOIIECCOB M OE30MaCHOCTH
KHU3HEIeITebHOCTH 6e30macHOCTH
KU3HECATEIEHOCTH JKU3HEACSTEbHOCTH
JKHM3HENIeATeIbHOCTH
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Omnenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

OIIK-2. Cniocoben
OCYIIIECTBIISATD
MIOVICK, XpaHEHHUE,
00paboTKy 1 aHAJI3
HHQOPMAIUH 13
Pa3IMYHBIX
HCTOYHHKOB U 0a3
JIAaHHBIX,
MpEACTaBIATh €€ B
TpebyeMoM (opmate
C MCIOJIb30BaHUEM
nH(pOpPMaLMOHHBIX,
KOMIBIOTEPHBIX U
CETEeBBIX TEXHOJOTHH

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

He 3naer mMetos
MaTeMaTHYECKHX PacyeToB JUIS
pelIeHns XUMUUECKUX 3aa4 U

00paboOTKH Pe3ynbTaToB
abopaTopHBIX paboT U
sKcrepuMeHToB. He ymeer
HCIIOIB30BATh METOIBI
MaTeMaTHYECKHX PacyeToB JUIs
peuIeHnss XUMUYEeCKUX 3a1ad 1
00pabOTKH Pe3yNIbTaTOB
nabopaTopHBIX paboT U
sKcriepuMeHToB. He Bnageer
MaTeMaTHIEeCKHMH PacueTaMHt U
HpeCTaBICHUEM
IKCIIEPUMEHTATIBHBIX
Pe3yIbTaToOB B TpaduecKOM
BHUJIE

YacTU4YHO 3HAET METOABI
MaTeMaTH4eCKUX PacueToB I
pCILICHUST XUMHYECKUX 33/1a4 U

00pabOTKH pe3yabTaToB

11ab0paTOPHBIX paboT n
AKCIEPUMEHTOB. YacTHYHO
yMeeT, AOIMyCcKas OIIHOKH,
UCIOJIB30BATh METO/IbI
MaTeMaTH4eCKUX pacueToB I
PpelICHUs XUMUYECKUX 3a1a4 U
00paboTKH pe3ybTaToOB
11abopaToOpHBIX PaboT U
skcriepuMeHnToB. Ciabo Biajeer
MaTeMaTHYECKUMH pacyeTaMy 1
IpeCTaBICHUEM
9KCHEPUMEHTAIBHBIX
PE3yNBTATOB B rpadHueCcKOM
BUJIE

XOopo11o 3HaeT METObI
MaTeMaTHIECKHX PACUETOB I
pelIeHns XUMUUECKUX 3aa4 U

00pabOTKH Pe3yNIbTaTOB

71a00paTOPHBIX paboT U

9KCIEPUMEHTOB. XO0pOIIO yMEET

HCTIOIb30BAaTh METOIBI
MaTeMaTHIECKHX PACUeTOB IS
peLIeHNsT XUMIYECKUX 33134 U

00pabOTKH Pe3yNIbTaTOB

71ab0paTOPHBIX padoT U

9KCIEPUMEHTOB. Y MEJ0

BJIaJieeT MaTeMaTHUECKUMU
pacdeTamu U IpeCTaBICHUEM
9KCTIEPUMEHTAIBHBIX
Pe3yIbTaTOB B TpaduecKOM
BHUJIE

3HaeT B COBEPIIECTBE METOIBI
MaTeMaTHIEeCKHX PacueToB IS
pelIeHUS XMMUYECKUX 331a4 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
pacueTaMy ¥ IIPEACTaBICHHEM
IKCIIEPUMEHTATBHBIX
Pe3yIabTaTOB B rpadIecKOM
BUJIE
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max perTuHroBoH
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

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

He 3naeT xumnueckue u
(HDU3UKO-XUMHUYECKHE METOJIBI
IUTSL TTOJTy4deHusl TaHHEIX. He
yMeeT I10JIb30BaThCS
CIPaBOYHBIMH JaHHBIMH U
MPOU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BHIIOIHEHHS
71a00paTOPHOro MPAKTUKyMa U
npocTeine UHXeHEpHbIe
pacuetsl. He Bmageer metogaMu
HCCIeTOBaHUs HUHKO-
XHUMHYECKUX CBOHCTB;
JIMTEPaTypPHBIM MOUCKOM
XUMHYECKOH HHPOpPMAIIH C
HCTIONB30BAHUEM PA3TUIHBIX
HCTOYHHKOB (CIPABOYHHUK,
Hay4HbIEC H HAyIHO-
HOMyJISIPHBIE U3/1aHNUS,
KOMIBIOTEPHBIE 0a3bl JaHHBIX,
pecypcesl MHTepHeTa)

Cnabo 3HaeT XUMHIECKHE U
(HU3UKO-XUMHUYECKHE METOJIBI
JUISL TTOTYYCHUST JaHHBIX.
YacTHYHO yMeeT I0JIb30BaThCs
CIIPaBOYHBIMH JJAHHBIMHU U
IIPOMU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BBIIOIHEHHS
11ab0paTOPHOTO MPAKTUKyMa H
npocTeiine UHXeHEpHbIe
pacuetsl. Cnabo Biageer
METOJJaMH MCCIIeIOBAHHS
(M3UKO-XUMHUYECKHUX CBOICTB;
JIMTEPaTypPHBIM OUCKOM
XUMHYECKOH nHpopManmu ¢
HCIIOB30BAaHUEM PA3TUIHBIX
HCTOYHUKOB (CIIPABOYHUK,
Hay4YHbIE ¥ HAyIHO-
HOMyJISIPHBIC U3/1aHNS,
KOMIIBIOTEPHBIE 0a3bl JaHHBIX,
pecypcesl MHTepHeTa)

XO0po110 3HaeT XMMUYECKHE U
(DU3UKO-XUMHUIECKHE METOJIBI
JUISL TIOTYYEHUSI TaHHBIX.
Xopouio ymMeeT 0JIb30BaThCs
CIIPaBOYHBIMH JaHHBIMH 1
TIPOU3BOJIUTH HEOOXOIMMBIE
pacydeTsl 7SI BBIIOJIHEHHS
71a00paTOPHOTo MPaKTUKyMa U
npocTeiine UHKEHEpHbIe
pacuersl. XOpo1Io BiIaeeT
METOJJaMH HCCIIEIOBAHUS
(DM3UKO-XNMHUYECKHUX CBOICTB;
JIUTEPaTYPHBIM IOMCKOM
XUMHYECKOH HHpopMaImu ¢
HCIIOB30BAHUEM PA3THIHBIX
HCTOYHUKOB (CIIPABOYHUK,
Hay4YHbIE ¥ HAyIHO-
MOMyJISIPHBIE U3/1aHNUS,
KOMIBIOTEPHEIE 0a3bl JaHHbIX,
pecypcsl HTepHeTa)

OTIUYHO 3HAET XUMHUYECKHE U
(U3NKO-XMMUYECKHE METOBI
JUIS IOJTy4YCHHUS JaHHBIX.
VYBepeHHO yMeeT M0JIb30BaThCs
CIIPaBOYHBIMH JaHHBIMH U
MIPOU3BOIUTH HEOOXOIMMBIE
pacdeTsl IS BBIOIHEHHS
1a00paToOpHOro MPaKTUKyMa U
MpocTeiine UHKEHEPHbIE
pacudeTsl. YBEpEHHO BIaeeT
METOJAMH HCCIIE0BAHHS
(DU3MKO-XMMHYECKIX CBOMCTB;
JUTEPaTyPHBIM IIOUCKOM
XUMHYecKOH nHdopmarmu ¢
HCTIONBb30BAHUEM PA3IHIHBIX
HCTOYHHKOB (CIPABOYHHK,
Hay4HbIE 1 HAyJHO-
TIOMYJISIPHBIC U3AAHH,
KOMITBIOTEpHBIE 0a3bI JaHHBIX,
pecypcesl MHTepHEeTa)
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Omnenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

OIIK-5. Cnocoben
OCYILIECTBIIATh
IKCIICPUMCHTAIBHBIC
HCCIICOBAHUS U
HCIIBITaHUS 110
3aaHHOM METOIUKE,
MPOBOUTH
HaOIIONEHNUS U
HU3MEPEHUS C YIETOM
TpeOOBaHUIT TEXHUKU
0e30IacHOCTH,
00pabaThIBaTh U
HHTEPIPETHUPOBATH
JKCIICPUMCHTAIBLHBIC
JIaHHEBIE

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

He 3HaeT XUMHYECKHE METO/IBI
HCCIIeI0BaHMST XUMHUUECKIX
MIPOLIECCOB Ha SMIUPUUECKOM H
TEOpEeTHIeCKOM ypoBHsX. He
yMeeT OCYIIECTBISTE
11ab0paTOPHBIN XUMUIECKUI
9KCHEPHUMEHT € COOTIOICHIEM
HOPM TEXHHKH 0€30MacHOCTH; -
HOJIb30BATHCS. XUMHYECKHMHU
peaKkTHBaMH, PACTBOPHUTEISIMU 1
XUMHUYECKOU MOCYH0H;
coOupaTh npocTeime
YCTaHOBKH JUIS TPOBEACHHUS
1a00paTOPHBIX UCCICIOBAHUL;
TI0JIL30BATHCS (HU3UUECKHM,
XUMHUYECKHM 000pyI0BaHUEM.
He Bnageer mpakTHYECKUMU
HaBBIKaMH PaOOTHI C
peaKkTHBaMH; IpueMaMu paboThI
B XUMHMYECKOH 1abopaTopun

YacTHIHO 3HaeT XUMUUECKUE
METO/IbI HCCIIE0BAHUS
XUMHYECKHX IPOLIECCOB Ha
SMIHMPUYECKOM H
TEOPETHYECKOM YPOBHSIX.
YacTHYHO yMEET OCYILIECTBIISATh
J1a00pPATOPHBINA XUMUICCKUI
9KCIIEPUMEHT C COONI0eHHEM
HOPM TEXHHKHU O€30IIaCHOCTH; -
TI0JTb30BATHCS] XUMHUYECKUMU
PEaKTUBAMHU, PACTBOPUTEIAMH H
XUMHUYECKOH MOCYA0H;
coOupaTp mpocreifmme
YCTQHOBKH JIJI1 TIPOBEICHUS
71a00paTOPHBIX UCCIIEOBAHNH;
TI0JTE30BaThCS (PUBMUECKUM,
XUMHYECKHM 000pYyHTOBaHHEM.
Crabo BiajieeT NPakTHYECKUMU
HaBBIKAMH Pa0OTHI C
peaKTHBaMH; IpHEMaMHU paboThI
B XUMHYECKOH 1a00paTopuu

XO0poI1110 3HAaeT XMMUYECKHE
METO/IbI HCCIICIOBAHUS
XHMHYECKHUX IIPOIIECCOB Ha
IMITIPHIECKOM 1
TEOPETHIECKOM YPOBHSX.
XO0poIIo yMeeT OCyIIeCTBIATh
71a00paTOPHBII XUMUYECKHUHA
9KCTIIEPHMEHT C COOITI0ICHUEM
HOPM TEXHHKH 0€30IacHOCTH; -
TI0JIB30BATHCS] XUMUUECKHUMHU
peaKTHBaMH, PACTBOPHUTEISIMU U
XUMHUYECKOH MOCYH0H;
cobupaTth npocreinme
YCTaHOBKH JUIS TPOBEACHHUS
71a00paTOPHBIX UCCIECAOBAHUI;
TI0JIL30BATHCS (HU3UUECKHM,
XUMUYECKHM 000PyI0BaHHUEM.
Xopo1o Biaaeer
MPaKTHYECKUMH HaBBIKAMHU
paboTHI ¢ peaKTHBaMHU;
npueMaMu paboThl B
XMMHYECKOH J1abopaTopun

OTJINYHO 3HAET XUMUYECKHE
METO/Ibl HCCIIEIOBAHUS
XMMHYECKHX ITPOIIECCOB Ha
SMITUPHIECKOM H
TEOPETHYECKOM yPOBHSIX.
OTINYHO YMEET OCYIIECTBISTH
71a00paTOPHBIN XUMUYECKUI
9KCIIEPUMEHT C COOMIOICHUEM
HOPM TEXHHUKH 0€30IaCHOCTH; -
HOJIL30BATHCS XUMHYECKIMH
peaKTHBaMH, PACTBOPHUTEISIMU 1
XUMHYECKOH MOCYH0H;
cobupaTh npocreimme
YCTaHOBKH JUIS IPOBEICHHS
11a00paTOPHBIX UCCIEIOBAHHMN;
HOJIL30BATHCS (PU3UUECKHM,
XUMHYECKHM 000pYyI0BaHUEM.
YBepeHHO BiaieeT
MPAKTHYECKUMHU HaBbIKaMH
paboThI C peakTHBaMH;
npueMaMu paboThl B
XUMHYECKOH Jabopatopun
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max perTuHroBoH
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
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 XUMUYECKOH
nabopaTopuu; OCHOBHBIE
METO/IbI U IIPUEMBI TIPOBE/ICHUS
9KCHEPUMEHTa; 1aO0PaTOPHYIO
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
712a00paTOpUH ¢ COOTIOICHUEM
HOPM TEXHHKHU 0€30IIaCHOCTH

YacTu4HO 3HAET OCHOBHBIE
IpaBUJIa TEXHUKH
Oe3omacHOCTH IIpH paboTe B
XUMUYECKOH JTabopaTopuu;
OCHOBHBIC METO/IbI ¥ IIPHEMBI
MPOBEICHHUS AKCIIEPUMCHTA;
71a00paToOpHYIO MOCYAY, B TOM
YHCIIe U3MEPUTEIIbHYIO, 1
npaBuia pabotel ¢ Heil. Caabo
yMEET I0JIb30BaThCs
IIpaBHIaMK 6€30MacHOi paboThI
B XUMHYECKOI 1ab0paTopui.
Cnabo BasieeT OCHOBHBIMH
npreMaMH paboThI B
XUMHUYECKOU JJabopaTopuu ¢
COOJIOICHIEM HOPM TEXHUKH
0e30MmacHOCTH

XO0poI1110 3HAET OCHOBHbBIE
IpaBUJIa TEXHUKH
Ge3omacHOCTH IIpH paboTe B
XUMHYECKOH J1abopaTopu;
OCHOBHBIE METO/IbI M TIPHEMBI
MIPOBE/ICHUS SKCIIEPUMEHTa;
1a00paToOpHYIO MOCYAY, B TOM
YHCIIe U3MEPUTEIbHYIO, 1
npaBuiIa paboTHl ¢ HEl.
‘VYMepeHHO yMeeT NOoIb30BaThCs
IIpaBHIaMH 0€30MacHON paboTh
B XUMHYECKOH 1a00paTopui.
Xopolo Bi1aZieeT OCHOBHBIMHU
npueMaMu paboThl B
XHUMHUYECKOU J1abopaTopuu ¢
COOJIOICHIEM HOPM TEXHUKH
6e30macHOCTH

OLIEHKH KOHTPOJIS
OTaM4HO 3HAET OCHOBHBIE
[paBUJIa TEXHUKH
6e30macHOCTH TIpH padoTe B
XHMHUYECKOH 1abopaTopuy;
OCHOBHBIC METO/IbI M TIPHEMBI
MPOBECHHS SKCIIEPUMCHTA;
71a00paTOPHYIO MOCYy, B TOM
YHCIIe U3MEPUTENBbHYIO, 1
mpaBuiia paboTHI ¢ HEl.
OTJIMYHO yMEET MOJIB30BAThCS
npaBHIaMu 0e301acHoi paboTE
B XUMHYECKOH 1ab0paTopum.
YBepeHHO Bi1ajieeT OCHOBHBIMH
npremMaMu paboThl B
XHMHUYECKOH TabopaTopuu ¢
COOJIOICHNEM HOPM TEXHUKH
Oe3omacHOCTH
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max perTuHroBoH
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-5.3. Obpabamvieaem u
unmepnpemupyem
RONYYEeHHbLE
OKCNEPUMEHMATbHbBIE OAHHbIE

He 3naeT MeToabsl 06paboTKH
IKCIIEPHIMEHTAIBHBIX JAHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
IIpaBHJIa IPEACTABICHUS
9KCTICpUMEHTAIBHBIX JaHHBIX.
He ymeer onucsiBaTh
HPOBEICHHBIC IKCIICPHUMEHTHI;
BBITOJIHATh PACUETHI C
HCHOJIb30BaHUEM
IKCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX TaHHEIX;
00pabaThIBaTh MOIYICHHBIX
IKCIIEpHUMEHTAJIbHBIC TaHHEIE;
BBICKA3bIBATH CBOIO TOUKY
3peHHs B 00CYKICHUN
PpEe3yJbTaTOB; IIPOBOIUTH
OILIEHKY IPaKTU4YEeCKON
3HAYUMOCTH PE3yJIbTaTOB
uccnenosanus. He Bnaneer
MeToJaMH 00paboTKH
PE3yJIbTaTOB IKCIEPUMEHTA;

(PU3MKO-XUMHYECKHM
anmapaToM pacyeTHO-
TEOPETHYECKUX METOMIOB JUIS
U3Y4YEHHs CBOMCTB BEIIECTB U
HPOLIECCOB € MX Y4acTHEM

Cnabo 3HaeT METOJIBI
00paboTKu
9KCIIEPUMCHTAIBHBIX JIaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
HpaBuiIa MPeICTaBICHUS
9KCIEPUMECHTAIBHBIX JaHHBIX.
YacTH4HO yMeeT OIHCHIBATD
MPOBEICHHBIE SKCIICPHUMEHTBI;
BBITIOJIHATB PaCyueThl ¢
UCIIOJI30BaHUEM
IKCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX JJAHHBIX C
ounbkamu; oopadaTsBaTh
MOJTY4EeHHBIX
9KCIEPUMEHTAJIbHbIC JAHHBIC;
BBICKA3bIBATh CBOIO TOUKY
3peHHs B 00CYXKICHUN
PE3yIIBTAaTOB; IPOBOIUTh
OIIEHKY IPaKTU4YeCKOn
3HAUYMMOCTH Pe3yJIbTaTOB
uccnenosanus. Crnabo Bnajgeer
MeToJaMH 00paboTKH
Pe3yJIbTaTOB IKCIIEPHUMEHTA;
(hU3UKO-XUMIYECKIM
anmapaToM pacueTHO-
TEOPETHYECKUX METOJIOB [
U3YUYEHHs CBOICTB BEIECTB U
MIPOLIECCOB C UX YYacTHEM

XOopo11o 3HaeT METObI
006paboTKu
SKCIIEpPUMEHTANIBHBIX JJAHHBIX, B
TOM YHCJI€ CTATHCTHIECKHE;
MpaBuiIa MPEACTABICHUS
9KCTIEpUMEHTAIbHBIX JaHHBIX.
XOopoIIo yMeeT OIHCHIBATh
NIPOBEACHHBIE YKCIIEPUMEHTHI;
BBITIOJTHSTE PacyeThl C
HCTIONIb30BaHUEM
SKCIIEPHIMEHTAIBHBIX 1
CIPaBOYHBIX JAHHBIX;
00pabaTeIBaTh MOTYIEHHBIX
SKCIIEPHIMEHTAIIbHBIC JAHHEIE;
BBICKa3bIBAaTh CBOIO TOYKY
3peHust B 00CYKJCHIN
pe3yIbTaTOB; IPOBOJIHUTH
OLICHKY MPaKTUIECKOit
3HAUYNMOCTH PE3yIIbTaTOB
nccie0BaHus. X0opouio
BJIaJIeeT METOJaMU 00paboTKH
Pe3yIbTaTOB SKCIIEPHUMEHTa,;
(DU3MKO-XUMHYECKHM
annapaToM pacyeTHO-
TEOPETHYECKUX METOIOB IS
W3y4eHHs] CBOWCTB BELIECTB
MIPOIIECCOB C UX yJacTHEM

OTINYHO 3HAET METOIbI
00paboTKH
9KCTIEpUMEHTAIIbHBIX JaHHBIX, B
TOM YHCJIE CTATHCTUIECKHE;
MIpaBHiIa NPEICTABICHHS
9KCIIEPHIMEHTAIbHBIX JAHHBIX.
VYBepeHHO yMeeT ONNCHIBATh
MIPOBE/ICHHBIE YKCIIEPUMEHTHI;
BBITIOJTHATE PacyeThl C
HCIIOJIb30BaHUEM
9KCTIEpUMEHTAIBHBIX U
CNPABOYHBIX JAHHBIX;
00pabaTeIBaTh MOTYIECHHBIX
SKCTIEpIMEHTAIbHbIE JaHHEIC;
BBICKa3bIBATH CBOIO TOUKY
3peHust B 00CYXIeHUN
Ppe3yIbTaTOB; IPOBOJUTH
OLICHKY IPaKTHYECKOM
3HAYNMOCTH PE3YIIbTaTOB
HCCIIEJOBAHUS. Y BEPEHHO
BJIaJieeT METOaMu 00paboTKU
pe3yIbTaTOB HKCIICPHMEHTA;
(U3UKO-XUMHYECKUM
anmapaTtoM pacuyeTHO-
TEOPETHYECKUX METOJIOB IS
W3Y4eHHs] CBOWCTB BEIIECTB U
MPOIIECCOB C UX YJacTHEM
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTeunplii GOH YKOMILIEKTOBAH MEYAaTHBIMHU M3JaHUSMU U3 pacuera 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. O6miast u Heopranudeckas Xumus: Y4ueonuk s By30B / 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'muaka H.JI. O6mas xumust: YueOnuk g 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoBa. - 19-¢ u3a., nmepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pom. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S1.A.O0mas u Heopranudeckas xumust: YueObnuk / S.A. Yrail. - 4-e uzn.,crep. -
M: Brici.amk., 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 Tankun A.JI. Xumus / AJL. Tankun, B.K Ocmanos. HI'TY um. P.E. Anekceesa. —
Hwxnanit Hosropon, 2013. — 178 c.

6.3. MeToauuyecKkue YKa3aHusi, pCKOMECHAAUIUHU U APYIrue MaTepuajbl K 3AHATUAM

B cnucok «Meroanueckue ykazaHus, pEKOMEHIALUN U JpYyrue MaTepHualibl K 3aHATHIM
BKJIIOYAIOTCS METOJIMYECKHE YKa3aHUsS WU PEKOMEHJALUU [0 MPOBEACHHUIO J1a0O0paTOPHBIX U
MPAKTUYECKUX YYEOHBIX 3aHATUN MO JAaHHOW AUCIUILIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooagamenimu:

3.1 CmupnoBa JI.A. CtpoeHue aTromMa: METOAMYECKUE YKa3aHUs K MPAKTUYECKUM 3aHATHIM
o Kypcy oOuiei ¥ HeopraHMyecKod XUMMH JUIsl CTYIEHTOB XHMHYECKUX M HEXUMHUYECKUX
crenualbHOCTeH THEBHOU U BeuepHel Gpopm oOyuenus / JI.A. CmupHoBa, XK.B. Manynesuy, I'.A.
[Tanuuesa, I'.®. Bonoaun, JI.H. Yersipook, C.B. Kpacnoxyockas // H. Hosropoa. HI'TY um. P.E.
Anexceena. 2007. 39 c.

3.2. KoBanesa O.H. Crpoenue aroma. XuMHYecKas CBsS3b: METOA. YKa3aHHs Jid
NPOBE/IEHUS] KOHTPOJIBHBIX PabOT M KOJJIOKBUYMOB IO Kypcy oOLIed XUMHMM Il CTYAEHTOB
XUMHUYECKHX U HEXMMUYECKUX CIIEUAIbHOCTEH THEBHBIX, BEUEPHUX U 3a04YHBIX (hopM 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 OOmel XUMHH JUIs CTYJE€HTOB HEXMMHYECKHMX CHElHabHOCTeH THEBHBIX, BEUEPHUX U
3aouHbIX ¢akynpTeToB/ B.M. Haymos, JI.H. Yersipbok, I'.A. Tlanuvesa // H. Hoeropon, HI'TY
nM. P.E. Anekceesa. 2012. 37 c.

3.4. Haymor B.M. KommiekcHble COEIMHEHHS: METOAMYECKHE YyKazaHUs K Jyald. u
NPaKTUYECKUM 3aHATUAM IO Kypcy oOmed u Heopranumdeckoi xumuu HI'TY s cryneHTOB
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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 371eMeHTOB: yueOHO-METOA. mocobue K jald. pabdoram 1o
Kypcy «OOmas 1 HeopraHuuecKass XUMHUs», «XHUMHsI JIEMEHTOBY JIJIsi CTY/JCHTOB HAaIIpaBJICHUN
18.03.01 «Xumuueckas TexHomorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoBeaeHue
W TEXHOJIOTMU MatepuaioB» Bcex ¢opm obOydenus / O.H. Komanera, XK.B. Manynesuu, T.B.
CazontheBa // Hwxuniit 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, mpotokon Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN ajipec:

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

3.2 Meroauyeckue peKOMEHJAllMU [0 OPraHU3alUK U IUIAHUPOBAHUIO CaMOCTOSITEIILHON
paboThl cTyneHToB no gucuumiuHe. [Ipunatel YueOno-merogudeckum coBetrom 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 «lIpoBenenune 3aHATHI C MPUMEHEHHEM HHTEPAaKTUBHBIX (HopM H
MeTronoB  oOyuenusi», Epmakoa T.WM., MHWeamkwun E.I., 2013 r. DaekTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VYyebHbIli Tpolecc MO  JUCHMIUIMHE  OOeCredeH HEeOOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOro MPOTPAMMHOTO OOECTeueHHusi, B TOM YHCIe
OTEUYECTBEHHOTO MPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimed PIIJ] u
MOJJIE)KUT OOHOBJICHUIO MTPU HEOOXOIMUMOCTH).

7.1. Tlepeyenb  pecypcoB  HMH(POPMANMOHHO-TEJEKOMMYHMKAIIMOHHON  ceTH
«MHTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHS TUCHUILIUHBI (MOLYJIs1)

[lepeuenb mporpaMMHBIX IPOAYKTOB, UCIIOIb3YEMbIX ITPH MPOBEACHUN PA3IMYHBIX BUI0B
3aHATHUH 10 TUCHUILIMHE (OTKPBITHIM 10CTYI):

1.  Koncynsrantllmtoc [Dnexkrponssiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnektponHas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3. DaekrponHas OubanoTevyHas cucrema [10BOHKCKOTo TOCYIapCTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

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

5. OtkpsiToe 00pa3oBanue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/.
- 3arz ¢ 9KpaHa.

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, mnozoompaciesas 6asa oaunwvix (B/])
[Onexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.
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7. bazvl oannvix Bcepoccuiickoco umcmumyma HAy4HOU U MeXHuuecKou uHgopmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKMpPOHHbILL

pecypc]. - Peacum oocmyna: http://www.viniti.ru. — 3
8.  Vuusepcumemckas ungopmayuonnas cucmema

aan. ¢ IKpana.
Poccus [IOnekmpounnwiii pecypc]. -

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

7.2. IlepeyeHb NPOrpamMMHOro odecmevyeHUss ¥ HHE(OPMAIMOHHBLIX CIHPABOYHBIX

CHCTEeM
Tabnuya 7 - llepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM
Ne HaumenoBanue IbC Ccbuika, 1o KOTOpoit
ocymectniasercs aocryn Kk IbC
1 KoHCynbTaHT CTyaeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

Tabnuya 8 - llepeuenv npocpammnozo obecnevenusn

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHUBEPCUTETE HA IOTOBOPHOI OCHOBE

IporpammHoe obecneyenne
CBOOOTHOTO PACIPOCTPAHEHHS

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

Open Office 4.1.1 (nmuuen3us
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 (siumen3ust Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 siui. 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 (nmunen3us Ne 65112135)

Dr.Web (morosop Ne 31704840788 ot 20.03.17)

KoncysnprautlImroc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpPOQecCHOHANbHBIX

0a3 JaHHBIX M HH(POPMAIMOHHBIX

CIPAaBOYHBIX CHUCTEM, K KOTOPBIM oOecredeH AOCTyN (yAaJeHHbIH focTym). JlaHHBIA nepedyeHb
MOJJIEXKUT OOHOBJIEHHUIO B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszene MoOryT ObITh MpPHUBEICHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOKHO HaMTH MOJIE3HYIO JUIs Kypca HMH(OpManMio, B T.4. CTATUCTHUECKHE WU CIPaBOYHbBIE

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

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanvhvlx 06a3 OAHHBIX U

MH¢0 MAUUOHKBIX CRPABOYUHBIX CUCHIEM

HaumenoBanue npodeccuoHaJbHOM 0a3bl
Ne AAHHBIX, HH(POPMALMOHHO-CIIPABOYHOM
CUCTEMBI

Joctyn k pecypcy (yAaJleHHbIH
AOCTYI € YKa3aHUEM
CCBIIKH/IOCTY U3 JIOKAJBHOM CeTH
YHHBEPCHUTETA)

1 | basa [aHHBIX CTaHZApTOB M  PEIJIAMEHTOB

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

Hoctyn k pecypcey (yaajaeHHbI
AOCTYI C YKa3aHUEM

Ne JAHHbIX, HHPOPMALMOHHO-CIIPABOYHOM N
CCBHUIKHM/TOCTYI U3 JIOKAJIbHOM ceTH
CHCTEMBI
YHHUBEpPCHTETa)
POCCTAHIOAPT //home/standarts
OnexkTpoHHass 0Oa3za M30paHHBIX CcTaTed  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 g N 5 http://www.ncva.ru
OLIEHOYHOH JIeSITENLHOCTH
CnpaBouHas MpaBoBast cucreMa .
5 JOCTYII U3 JIOKAJIbHON CETH
«Kouncynprantl[mrocy
NudopmanimoHHo-cripaBoyHas cHCTEMa .
6 JOCTYII U3 JIOKAJIbHON CETH

«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCbI J1JIs1 UTHBAJINJ1OB U JINIL C OB3

B Tabm.

10 yka3zaH 1miepedyeHb OOpPa30BATEIBHBIX PECYPCOB,

UMEIIUX  (OPMBEI,

aJ[alITUPOBAHHBIC K OI'pPaHUYCHHAM HX 3O0POBbsA, 4 TAKIKC CBCACHUA O HAIWMYHUHK CIICHHUAJIbHBIX
TCXHUYCCKHUX CpCIACTB 06yqu1/m KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BaHUAI. HpI/I
3aI10JIHCHHUHU Ta6J'II/II_U>I MOJKET OBITH HCIIOIL30BaHa HH(bOpMaHHH, pasMCIICHHAs B IIOAPA3ACIIC

«loctynHas

cpeaa» CIICHUAIM3UPOBAHHOI'O

pazznena

caita HITY «Csenenus 00

oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazoseamenvusie pecypcol 014 uneaiuoos u auy ¢ OB3

Ilepeuenn 00pa3oBaTeIbHBIX PECYPCOB,

CBeIleHI/lﬂ 0 HAJIMYHH ClIeNuaAJbHbIX
TEXHUYECCKUX CPEACTB oﬁyqeﬂuﬂ

Ne NPHCIOCOOICHHBIX VIS MCIOIb30BAHUS
KOJIJICKTHBHOT0 ¥ HHAMBHAYAJbHOIO
uHBaJuaaMu u qunamu ¢ OB3
10J1b30BAHUA
1 OBbC «KOHCYJIBTAaHT CTyEHTa» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHeualbHOE MOOMIIBHOE NPUIIOKEHHE -
5 9BbC «Jlanb» CUHTE3aTOp pe4H, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT AU
3 OBC «¥Opaiit» BepCHs IS CIAa00BUISITNX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE JJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

YyeOHbIe ayquTOpUU I MPOBEJACHUS 3aHATUA IO

JTUCITUTIIINHE,

OCHAIIICHBI

O60py,Z[OBaHI/IeM U TCXHHUYCCKUMU CPpCACTBAMU 06yquH51, COCTaB KOTOPBIX OIIPCACIICH B

JTAHHOM pasJielie.

Taobnuya 11 - Ochawennocmo ayOumopuil U nomewjeHuil 01 CamoCmOAmeIbHOl

pabomul cmyoeHmoe no OUcyunIuHe

HaumMmeHnoBaHnue Hepeuens
o JJUIECH3UOHHOI'0
ayJAMTOPHUIl U
noMeleHun aJis OcHalEHHOCTD Ay IMTOPHUIL pOrpaMMHOTo
Ne N . . o0ecrneyeHusl.
y‘l96HOI/I u IIOMCILICHUH U ITOMECIICHUHU PeKBH3HTEI
CaMOCTOSITEJIbHOM HOXTBe ATOLIETO
padoThI ATBEpIIaion
AOKYMEHTa
1. locka menoBas - 3 miT.
2. Cromsl mabopatopHblie (pabouee
MecTo cTyneHTa) Ha 20 gerr.;
3. Pabouee mecTo mpernogaBaresst — 2
IIT.;
1224a 4. BoITspKHBIE IIKAQBI - 2 1IT;
yaeGHas ayIHTOPHS s 5. O6opynoBaHue I MPOBEACHUS
TIPOBEICHHS IPAKTHYECKHX 1 71a00PATOPHBIX 3aHIATUMN 110 TUCIUILIHHE
ma00paTOPHBIX 3aHITHH, XMMHA. 5
IPYNNOBBIX M HHAMBHAYaNbHbX | LKA CYMIIbHEL - 2 W,
KOHCyﬂLTaHHﬁ, DJICKTPOXUMHUYECCKUE TUCUKHU TSI U3SMEPCHUA
DJIC XMMHUYECKOTO DJIEMEHTA - 3 IMIT.,
1 TEKYLIET0 KOHTPOJIA U
- AIIEKTPOIHU3EPHI - 4 mT.,
NPOMEIKYTOUHOM ATTECTAMH | oo ey B5-47 — 6 i,
(xacpenpa "ITpou3BOACTBEHHAS | pH-yietpsr «UTIJT-301» - 4 .,
0e30MacHOCTh, YKOJIOTHS U KaJOPUMETPHI — 4 MIT.,
xumus" r. Hwkuuit HoBropon, | secw ananurugeckue 4 wmr.,
yi. MunuHa, 24) auctwusitop 13-10 - 1 .,
KOJIOOHarpeBareiy — 3 miT.,
BOJILTMETPHI I (ppoBbie B7-38 — 3 mT.,
BECHI TEXHHYECKHE — 2 iT.,
Tabauier Menaeneesa- 4 mir.,
na6opaTopHas XUMHUUYECKas MOCYa 1
peaKTUBBI
HA0Op yUeOHO-HATISIHBIX MOCOOU
6147
yaeOHast ayUTOPHS IS
nposeerA s 1. Windows X, Prof,
S/P3 (moamucka Dream
CEMHHAPCKOT0 THIIA, .
TPYIIOBBIX U HHAUBUIYanbHBIX | 1.J[ocka MenoBas Spark Pr?\rrzljru Tl’ 3003
2 KOHCYJIbTAITHH, 2. Pabodee mecTo mpenogaBaTens 121(5)1"8); (ﬁ)_ eir ot
TEKYIEro KOHTPOIA 1 3. Pabouee MECTO CTyIeHTa - 64 ger. 2. Dr.Web (Dr.Web (c/n
MIPOMEKYTOUHOM arrecTannu | 4. [lepcoHanbHbBII KOMIBIOTEP B241-3)B7-6EP7-BQB4
(xadenpa "TIpon3BoAcTBEHHAS
0€e30MacHOCTb, KOJIOTHS 1 ot 18.05.2020)
xumust" . Hwkuuit HoBropo,
Kazanckoe m1., 12)
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Ilepeuennb

HanmenoBanue
. JULEH3HOHHOI0
ayAMTOPHUIl U
NOMeIlleHuH 1)1 OcHallIEeHHOCTDH AyIUTOPHUH POrpaMMHoTo
Neo N . . odecrmeyeHus.
yueOHOo# 1 NOMeIeHu ¥ MOMeIleH i O
CaAaMOCTOATEJILHOM T —.
padoThI P
JOKYMEHTAa
6265

y4ueOHast ayAUTOPHS JUIs
MPOBEICHUS 3aHATHI
JIEKIIMOHHOTO 1
CEeMUHAPCKOTO THIIA,
IPYIIOBBIX U HHIUBUIYaIbHBIX
3 KOHCYJIbTaIINH,
TEKYIIEro KOHTPOJIS U
MIPOMEXXYTOYHOH aTTecTaIu
(xadenpa "[Ipon3BoacTBeHHAS
06€30MacHOCTb, KOJIOTHS 1
xumus" r. Hwxuuit Hoeropon,
Kasanckoe 1., 12)

1. Jlocka menoBas - 1 mr;

2. Tabmuua JI.1. Menneneesa - 1 mir.
3. PaGouee mMecTo mpernogaBaTens

4. Pabouee mecTo cTyaeHTa - 42 ded.

10. METOAUYECKHUE PEKOMEH/JIALIUN OBYYAIOIIUMCHA
ITO OCBOEHUIO JTUCHUIIJIMHBI

10.1. OO0mmue MeToAUYECKHMEe PeKOMEHAAUMHU JJsi O0YyYAIOIIUXCH MO OCBOEHHIO
TUCHUILIMHBI, 00pa30BaTeIbHbIE TEXHOJIOTHH

JlucumMmiuuHa — peanu3yercs  IOCPEACTBOM  IIPOBEIEHUS  KOHTAKTHOW  paboThl €
oOyyaromuMucs (BKJIOYas MPOBEJEHHE TEKYLIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEIbHON
paboThI 00YJAIOMIMXCS ¥ TPOMEKYTOUHOM aTTeCTAINH.

KonraktHas pabora MOXeT ObITh ayTUTOPHOM, BHEAYIUTOPHOH, a TakkKe HNPOBOJUTHCS B
JIEKTPOHHON HMH(OPMAIIMOHHO-00pa3oBaTeIbHON cpene yHuBepcurera (namee - DOHOC). B
cilyyae IpPOBEIEHUS YaCTH KOHTAaKTHOW paboThl mo gucuuiuinie B OMOC (B cOOTBETCTBHM ¢
pacriicaHueM y4deOHBIX 3aHATHN), TPYIOEMKOCTh KOHTakTHOM paboTel B DUOC skBUBajIeHTHA
ayJIUTOpHOM pabore.

[IpenogaBanue  JUCHMIUIMHBI  BEAETCA C  NPUMEHEHMEM  CIEAYIOIIUX  BHUJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-0a11bHO-PeUmuH2068as MEeXHON02US OYEHUBAHU (NPU HATUYUL);

- KOJLIOKBUYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1ab0pamopHuiM pabomam.

[lo uroram Tekymiel ycCHeBaeMOCTH CTYIEHTY MOKET OBITh BBICTaBJIEHA OLIEHKA I10
NPOMEKYTOUHON aTTeCTalliM B COOTBETCTBMU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITMIOJTHUBIIME BCE 00s3aTENIbHbIE BU/bI 3allJIAHUPOBAHHBIX YUEOHBIX 3aHITHH K MPOXO0XKIECHUIO
IPOMEKYTOUHON aTTecTalluu (3K3aMEeHy).

PesyabraT 00yueHuss cuuraercsi cOpMHMPOBAHHBIM HA NMOBBILICEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COAEp KaHUEe Kypca OCBOEHO IMOJHOCThIO. IIpH YCTHBIX coOeceJOBaHUAX CTYICHT
MCYEpIBIBAIOIIE, TOCIIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBIIETCA C 3aJadaMM, BOIPOCaMU W JPYTMMM BHJAMU 3a/JaHui, HUCIOJB3YET B OTBETE
JOTIONTHUTEBHBIA MaTepuan. Bce mpeaycMoTpeHHble paboueilt ydeOHOM mporpamMMmoi 3adaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TpeOOBAHUSMH, CTYAECHT CIIOCOOEH
AQHAIM3UPOBATh IOJIyUEHHBbIE pPE3YyJIbTAaThl, IMPOSBIAET CAMOCTOATEIBHOCTh IPHU BBITOJHEHUH
3aJ]aHuH.

Pesyabrar 00yuyeHusi cumraercs CPOPMHUPOBAHHBIM HA IOPOIOBOM YPOBHE, €CIHU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOJHOCThI0. [IpH yCTHBIX coOeceoBaHUSAX CTYIEHT
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MOCIIEI0BATEIHHO, YETKO M JIOTHYECKH CTPOWHO H3JIaraeT y4eOHBIH MaTepual; CIPaBISETCS C
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NpUMEHEHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOEH aHAIM3UPOBATh MOJTYYCHHBIE PE3YNIbTATHI,
MPOSIBIIIET CAMOCTOSITEIbHOCTD MPH BBINIOJIHEHUU 3a1aHUI

PesyabTar 00y4yeHus1 cuuTaeTcs HeCOPMUPOBAHHBIM, €CJIM CTYJCHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWUW y4eOHOTO Marepualia, JIOMyCKaeT OIHUOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIMIOJIHAET 3a/laHusl, HE JAEMOHCTPUPYET HEOOXOJMMBIX YMEHHI,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OIICHEHO YUCJIOM OajlsIoB HMXKE TpeX MO OIICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKazaHus JJisl 3aHATHI JIEKIMOHHOTO THIIA

JIeKIMOHHBIN KypC MpeAnoiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTUYECKOTo IJIaHa. B Xo/1e TEeKIIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0A30BBIC BOMPOCHI B paMKax
KOKIOM TeMbl AUCHUIUIMHBI (Tabnumna 4). O003HAYarOTCS KIIOYEBBIC ACHEKThl TEM, a TaKkKe
JIeNAlOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaXKHBIC IOJIOKEHHUS H3Yy4aeMoro marepuarna.
Matepuanbl JEKIUI SBISIOTCS OMNOPHOM OCHOBOW JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYECCKUM 3aHSITHSM / JIA0OPATOPHBIM PabOTaM W BBIMOJHCHHS 33JJaHUH CaMOCTOSTEIILHOM
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKUMOHHBIX 3aHATHI PEKOMEHIYeTCS BECTH KOHCIEKTUPOBaHHUE Y4eOHOIo

Marepuania.

10.3. MeToauyeckue yKa3aHHMs 10 OCBOCHHMI0 JHCHUILUIMHBI Ha J1a00paTOPHBIX
padorax

JIaGopatopHbie pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYACHTAM YMEHHS padoTaTh C
XMMHUYECKHMMH peareHTaMu, NoCy10i U MpudbOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
NPOBOJUTH TIEPBUYHbBIC HAyYHBIC HCCiIeNoBaHUsA. B maboparopHbie pabOTH BBEJCHBI AJIEMEHTHI,
HOBBIIIAIONINE UHTEPEC CTYAEHTOB K HUM M MX IIO3HABATEIbHYIO aKTUBHOCTbH. [/ moBblIeHHs
MIO3HABATEIBHOW aKTUBHOCTH CTYJCHTOB W TMPUOOPETEHHSI MU MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIIEIOBaHMsI, B 3TH KJACCHMYECKHE JIabopaTopHble padOThl BBEAEHBI 3JEMEHTHl HAay4YHOTO
UCCIIEIOBAaHMSA, KaK-TO:

a) CaMOCTOSTEJIbHO 110100paTh PEaKTUBBI AJIS POBEACHHS TOW MIIM MHOM peaKiiiy;

0) 0OBACHUTH MPOTEKAHNWE OJHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MEepBbIN B3I
noJ00HOH, peaKIuu;

B) TpecKa3aTh MPAKTHYECKOE 3HAYCHHE TOW WJIM MHOH pPeaKIUH, COMPOBOXKIAIOMICHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToAroToBKy K Kaxkaoi 1abopaTOpHON paboTe CTYAEHT JI0JKEH HayaTh C 03HAKOMJICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT cojiepiKaHue MpeI0KEHHON TEMBI.

[locne BbIMOTHEHMS Kaxa0i JlabopaTopHOW pabOThl CTYAEHT O(OpMIISET OTYET, B
KOTOPOM YKa3bIBAalOTCS €M palboThl, XOA pabOThl, JaeTCsi PUCYHOK M ONMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BHIYACICHUS M BHIBOIBL.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBINOJIHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHUECKOW YacTH pabOThl |
CTETIeHb COOTBETCTBHSI PE3yIHTATOB PAaOOTHI 3aIaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO O(pOpMIICHHsI OTUeTa Mo padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PaOOTHI.

NIPY BBITTOJIHEHUH UMH KOHTPOJIBHBIX 3aJaHHH.

10.4. MeTonnueckne yKa3aHus 10 CAMOCTOSATEIbHOI padoTe 00y4aromuxcs
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CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOYy4alomerocss K ayAuTOPHBIM
3aHATUSAM M MEPOINPHUATUAM TEKYLEro KOHTPOJS M MPOMEKYTOUHOW aTTeCTallu MO U3ydaeMOH
JUCHUTUTMHE. Pe3ynbTaThl 3TOM HOATOTOBKM MPOSBISIIOTCS B aKTUBHOCTH OOYyYarollerocs Ha
3aHATUSX M B KaueCTBE BBINOJHEHHBIX MPAKTUYECKUX 3aJaHui M Jpyrux (opm Tekyuiero
KOHTPOJISL.

[Ipy BBINONHEHUM 3aJaHUM JIsI CAMOCTOSITEIBHOM PabOThl PEKOMEHAyeTcs MpopadoTKa
MaTepUaIOB JIEKUMU [0 KaXJOW MPOUIACHHOM TEeME, a TaKKe HU3Yy4CHUE PEKOMEHIyeMOU
JUTEPATyphl, IPEACTaBICHHON B pa3zeie 6.

B mpormecce camocToATenbHON pabOTHl MPU W3YYEHHH UCIHMILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSATEIBHOM paboThI
(ykazano B T1abn. 11). B ayauropmsx wumeercs JocTym 4epe3  HMHGPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «/HTepHeT» K 3JIeKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi oubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJEC pPACIOJIAraloTCsl y4deOHble M Yy4eOHO-METOAMYECKHE MaTepHajbl, KOTOPble MOTYT OBbITh
MCIIOJIb30BaHBbI JUIsl CAMOCTOSATEIbHON Pa0OThI IPU U3YUYEHUU JAUCLUIIINHBI.

Jns obyvaromuxcs Mo 3a04HONM (hopMe OOydeHHus caMmocTosiTelbHas padoTa sBIsAETCA
OCHOBHBIM BHJIOM Y4€OHOM /1€ATEIbHOCTH.

10.5. MeToanueckne yKa3aHus 1JIsl BbINOJHEHUsS] KOHTPOJIbHBIX padoT

[Ipn u3yuenunm kypca «XHUMHUU 3JIEMEHTOB» MPOBOAMUTCA 4 KOHTPOJBHBIX PabOTHI IO
pazzenaM JUCIUIUINHBI.

B xonTtponbHbie pabotsl Ne 1,2 BXOAAT BOIpOCH! 110 cTpoeHuto aroma u [lepuoguueckomy
3akony uMm. /.M. MengeneeBa: 3amanue 1- 25 (o BBIOOpY MpemojaBaTesis) U3 METOAUYECKUX
ykazanuii: JI.A. CmupnoBa, XK.B. Manynesuy, I".A. [TanuyeBa, [.®. Bonogun, JI.H. YetbipOok,
C.B. Kpacnony0Ockas. Crpoenne atoma. H. HoBropon. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xonTponbHBIE paboThl Ne 3,4 BXOAAT BOIPOCH IO XUMHUYECKOW CBS3M: 3amada 1-29 (1o
BbIOOpPY mpernoaaBarens) u3 meroauueckux ykaszanui: O.H. KosaneBa, T.B. CazontseBa, A./.
CamconoBa Crtpoenue aroma. Xumuueckas cBsizb. H. Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c. U KOMIUIEKCHBIM COEIUHEHHUSM: BapuaHT 1-25 (mo BbIOOpY IpenojaBaTelis) U3
Metonuueckux ykasanuit: B.M. Haymos, I'.A. IlanuueBa, JI.LH. Yetsipbox KommiiekcHbie
coenurenus. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2014. 51 c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBIC 33IaHNS UM HHbIE MATepPHAJIbl, HEO0X0AMMbIE /ISl OLEHKH
3HAHWH, YMEHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIero KOHTPOJISl yCIIeBaeMOCTH

Bonpocel, nHAMBUAYaIbHBIE 33JaHUS U 33]Ja41 [IPEJICTABICHBI B METOAMYECKUX yKa3aHUSIX
K [IPaKTUYECKUM U Ja00paTOpHbIM 3aHATHsM [3.1 — 3.5], npeacTaBneHHbIX B 1. 6.3.

Ilpumepvr munogwvix 3a0anuil:

11.1.1. TunoBbIe 3aJaHUS.

Pemenue 3a1a4 Mo XUMHY€ECKOH CBA3H U CTPOCHHIO MOJIEKY.JI

1. MuauBuayanbHOE pelleHue 3aJjaud M0 XMMUYECKOH CBA3M M CTPOCHUIO MOJEKyn (10
BBIOOpY TpenojaBareist W3 METOAMYECKMX YKa3aHUH K J1a0opaTOpHBIM M MPAKTUYECKUM
sansaTusM: HaymoB B.M. Xumudeckass cBs3b: METOJ. YKa3aHHMS K NMPAKTUYECKUM 3aHATUAM 11O
Kypcy OOmeld XUMHM JUIS CTYJIEHTOB HEXMMHUYECKHX CIEIHalbHOCTEH IHEBHBIX, BEUEPHUX H
3aouHbIX ¢akynpTeToB/ B.M. Haymos, JI.H. Yersipbok, I'.A. Tlanuvesa // H. Hoeropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.)

THUITOBBIE 3AJIAYUH:
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1. CocraBpTe BaJIGHTHBIE CXEMbI CIEAYIOUIUX MOJIEKY]T W HMOHOB, OIpPEIEIUTe
KOBaJIEHTHOCTb U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B JAaHHBIX COCAMHEHMSIX!

a) st, SOz, 803, CSZ;

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

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

F) H202, H30+, OFz, 02;

1) NCls, N2Os3, NoHa, No;

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

%) HNO3, NF3, AIN, NH40H;

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

I/I) 802C|2, HzSO4, 503, BC|3;

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

JI) H,CO3;, C,H,4, HCOOH, COSe;

M) ASH3, H3AsOy, AlAS, AS,S3;

H) HCIO, CIFs, CIO;, CIO3;

0) SiHa, SiS, SiOs”, AsHs;

1) HNO,, PCls, POs>, AIP.

2. VYKaxuTe, KaKue YacTHUIIbl SIBISIFOTCS JOHOPAMU M KaKHe aKLENTOpaMH B CIEHAYIOLIUX
COEJIMHEHUSX:

a) [Hz0]", [BeCl,]*;

6) [BF4], [SiFe]";

8) [BH4]', [GaCl]’;

r) [AlF4], [GeClg]*.

3. Kakue u3 yka3aHHBIX MOJIEKYJI M HOHOB SIBISIOTCS MOTEHIUAIBHBIMU JTOHOpamu?
[ToTeHnMaIbHBIMU aKLIETITOPAMU?

a) Cu®*, H,0, OH’, Ag" ;

0) CN’, BF;3, SiCly;

B) F', Zn?*, NO?", H".

4. Kakue opOurtanu aromMa a3oTa y4yacTBYIOT B OOpa30BaHUU KOBAJEHTHBIX CBSI3€H B
coemuuennsx: NF3, NO3', NO,', NH,™?

5. CoctaBbTe CXEMBI paclpe/ielieHus] BAJIEHTHBIX 3JEKTPOHOB aToMa 00pa B OCHOBHOM U
BO30YXIEHHOM cOCTOAHUAX. CKOJNBKO KOBAJIEHTHBIX CBsA3eH MO OOMEHHOMY M MO JIOHOPHO-
aKLENTOPHOMY MEXaHU3My OH MokeT oOpaszoBaTh? IlpuBeauTe mpuMepbl COOTBETCTBYIOLIUX
coeauHeHuil. Kakylo creneHb OKUCIEeHUs NMPOSBIsAET 00p B 3TUX COSAMHEHUX?

6. MoXeT J11 KOBaJIGHTHOCTb a30Ta ObITh paBHOM HOMepy Ipymnnbl? OOBSICHUTE MEXaHU3M
oOpazoBanus noHa NOjz. Kakyio creneHb OKHMCIEHHS U KOBaJEHTHOCTb IPOSIBISET a30T IpH
obpazoBanuu nanHoro monHa? I[lpuBenute mpUMEpHl COCIUHEHHM a30Ta C TOJOXKH TEILHOU U
OTPULATENILHOM CTENEHbI0 OKUCIICHUS.

7. Hanummre gopmynsl coennHeHui ¢ocdopa ¢ aqroMUHUEM M TaJUIMEM, €0 OKCHUIIOB U
rupokcuaoB. Kakyioo crenenp okucieHus umeer (ocdop B 3THX coeauHeHHsx? OOpaszyer ju
dbocdop 1oHOpHO-aKIIETITOPHBIE CBSI3U B OoHE PFg™?

8. Hamummre GpopmMyiibl COETMHEHNN MBIIIBSKA C CYpbMOM, TaJlJIMEM, CEpO, BOJOPOIOM,
€ro OKCHJI0B U THJIpoKcH10B. Kakue cBoiicTBa, KUCIOTHBIE WM aM(OTEpHbIE, MPOSBISIOT OKCHJIbI
Y TUJPOKCU/IBI MBIIIbSKA?

9. Kakas cBsi3p, MOHHAs WJIM KOBaJieHTHasi, OyaeT mpeoOianaTh B OKCHJAX BaHAAMS,
HUOOUS M TaHTalla CO CTEMEHbIO OKUCJIEHHUS 3TUX 3jeMeHTOB +57 [lo 3HaueHusIM cTaHAapTHOMN
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sHeprun ['mb0ca 0Opa3oBaHUs OKCHUIIOB YKaKUTE, JISI KAKOTO 3JIEMEHTA CTEIeHb OKUCICHHS +5
OoJee XxapakTepHa:

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

kJI>x/Monb -1427 -1776 -1908

10. 3anumure 3MEKTPOHHYIO (GOpMyly aToMa cepbl B OCHOBHOM M BO30YXIEHHOM
cocrosHUsX. Kakue cremeHM OKHUCICHUS OHAa MOXET MposBIATH? 3anumure QopMyJibl
COCIMHEHUH cephl ¢ AMOMHUHUEM, (HOCPOPOM, KETE30M.

11. 3anumuTe 3MeKTpOHHYIO hopMyIty it atoma (pochopa B OCHOBHOM U BO30YKIEHHOM
cocTosHusAX. Kakyro KOBaJeHTHOCTh M CTENEHU OKHUCICHHS OH MOXET HpOSBIATh B CBOUX
coequnenusix? [IpuBeaure mpumepsl coequHEHUH Gochopa co CTENeHbI0 OKUCIEeHUs -3, +3, +5.

12. Kakyro KOBaJE€HTHOCTh MPOSBIIAECT KHCIOPO B MoJieKyie o30Ha O3? MoxeT Jin ObITh
KOBaJEHTHOCTh KHCIIOpOJa paBHOM Homepy rpynmbl? Kakue cTeneHH OKHUCIIEHHS MpOSBISET
KHUCITIOpOJ1 B cBOMX coenuHeHusx? [IpuBeanre npuMepsl STUX COETUHEHUI.

13. Kakyto npoCTpaHCTBEHHYIO KOH(PUTYPALIUIO UMEIOT MOJICKYJIbI:

a) H,0, NH3;

6) NC|3, SOZ;

B) AsHj3, F,0;

F) SbC'g, HzOz;

I[) ASC|3, H,Se;

¢) NOCI, PClg;

)K) N2H4, Sng;

3) HzTe, NF3;

I/I) OFz, Clzo;

K) N205, PHg;

JI) CC14, BC|3;

M) HgClz; PH3;

H) ZnC|2, Be|2;

O) SiH4, SFG;

) HCN, CO,.

14. B uém mpuuuHa pa3nu4yHoil MPoCTpaHCTBEHHOM cTpyKTYpbl Mosiekyn PClz n AlCl3?

15. O0BsicHUTe pazinyue B MPOCTpaHCTBeHHOU cTpykType Monekyna NCls, PCl; u BCls.
Kakas u3 Hux Oyaer nosspHoit?

16. Ha ocHOBaHMM MpOCTPAHCTBEHHON CTpYyKTypbl Mojekynl SO, u SOz oObscHUTE,
nouemy Mosiekyna SO, nossipHa, a SO3 HenosipHa?

17. dns cneqyromux coequaennii CCly, HCOOH, CS; ykaxwure:

a) KpaTHOCTb CBsi3el, 00pa3yeMbIX aTOMaMH yTiIepoJa;

0) CKOJILKO G—CBSI3€i 00pa3yeT aToM yriepojia B COeTMHCHUH;

B) TUTI THOPUIU3AIINH BAJICHTHBIX OPOUTANICH aTOMOB yTJIepoa;

I') IPOCTPAHCTBEHHYIO KOH(QUTYPALIUIO TAHHBIX COSAMHEHHH.

18. Kakoii MoxeT OBbITh NPOCTPAHCTBEHHAs CTPYKTypa TPEXATOMHBIX MOJIEKYN?
Paccmotpute Ha mpumepax monekyin BeCl,, CO,, H,O. Kakue 3 npuBeIéHHBIX MOJISKYJ OyIyT
HOJIIPHBIMU?

19. Jlng npuBeAEHHBIX HUXE MOJIEKYJ M MOHOB YKaXXHUTE: TUIl THOPUAM3ALNN BaJCHTHBIX
opOuTanell IEHTPAJbHOIO aToMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COEIMHEHWH, HalrpaBlieHHE
JIUIIOJIbHBIX MOMEHTOB CBSI3€H:
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a) CS,, CO5”;

6) BC|3, BC|4_;

B) BeF,, BeF,”;

r) CF4, SO47;

1) HCN, ClOg;

e) GeH4, NOg-;

}K) CH2C|2, H30+;

3) CHCl3, PO,*;

1) POCl3, AsO,™;

K) SiS,, Se04%;

1) SO,Clp, BO3*;

M) COC'z, BH4-;

1) HCOOH, SiOs%;

0) COSe, BO;';

1) COS, CO5”> ;

p) PCls, [SnCI6]*.

20. Onpenenure TPOCTPAHCTBEHHYIO KOHPUTYPALIUIO CIAEAYIOIINX HOHOB NH," u BF,?

21. OnoBo u cBuHenr oOpasyroT coemuHeHuss SnCl, u PbCl,, HO Monomep CCl,
Heycroituus. [Touemy?

22. Monekynsl SnCl, u PbClp, cymecTtByromue B ra3000pa3HOM COCTOSHHH, WUMEIOT
yraosyto popmy, a HgCl, u CdCl; - nuneitayro. [Touemy?

23. PaccmoTpuTe o6paszopanue nona HsO". Kakyio cTpyKTypy OH UMeeT?

24. Ilpu B3zaumoneiictBuu Monekyl NHz u BF3; u obpasyrorcs monekynst NHz BFs.
KaxoBa ux crpykrypa?

25. B KakoM 13 COeIMHEHU CBSI3b OOJIBIIIE BCETO MPUOIMKACTCS K MOHHOM:

a) CagNz, Ca3P2, CagASQ, C&ngz;

0) NaF, MgF,, BF3, CF,.

11.1.2. TunoBble 3agaHusi AJs J1a00pPaTOPHBIX padoT
KommniekcHble coeTUHEHUsI s S- U P- METAJJIOB
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Llens paboThI
2. [Mopsiok BeIMOTHEHUS PaOOTHI
3. O6paboTka SKCTIEPUMEHTAIBHBIX JaHHBIX
4. Ananus pe3yJbTaToB
5. Bonpockl K onbITy 1:

5.1. O0BsicHUTE OBICTPOE MOTYCKHEHHUE OJIECTSIIEN TOBEPXHOCTH METAJLIa Ha Cpe3e.

5.2. ComnocTaBbTe XMMHYECKYI0 AKTHBHOCTh HATpUSl M Kalus. 3alWIINTe ypaBHEHUE
pEaKINH.

6. Bonpocel k oneITy 3:

6.1. O6wsacHuTe U3MeHeHue pH pacTBopa y karona.

6.2. YeM 3T0 MOKHO OOBSICHUTBIIOCHHEHHE HOKpaxMaabHON Oymaru?
6.3. Hanummure ypaBHEHHsI POTEKAOIIMX IIPH SJIEKTPOIU3E MTPOLIECCOB.
7. Bonipocsl K OnbITY 4:

7.1. Kakue u3 conei HaTpusi HOJABEPTAKOTCS THIPOIU3Y?
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7.2. CpaBHUTE KOHCTaHTbl THIpOJIM3a COJEd Mo mnepBoM cryneHu. Kakas w3 HuUX
MOJIBEPraeTcsi TUIPOIN3Y B OOJBIICH cTerneHu?

7.3. Hannmmre ypaBHEHUS COOTBETCTBYIOIINUX PEAKIIMM.

7.4. Uccnenyiite pH 1H pactBopoB NaH,PO,4, Na;HPO4 u NazPO, ¢ momomipio pH-metpa
U uHaKaTopa. OOBSCHUTE Pa3IMYHYIO CTETIEHb THAPOIIU3a COJICH.

7.5. Hanumure ypaBHEHUS peakiuii THAPOIIU3a.

8. Bonpocsl K OnbITY 5:

8.1. OObsicHUTE pa3IMYue OKPACKU PAcTBOpA alleTaTa HaTpHs MPU HarpeBaHUH.

8.2. [louemy npu HarpeBaHWM CTEIEHb THIPOJIN3A COJIEH YBEINYMUBACTCS?

9. Bonpocsl k oneITy 7:

9.1. B xakux npoOupKax HabI0JaeTCs BBINAACHUE OCAIKOB?

9.2. Tumpokcuapl Kakux METAJIOB 00Jalal0T MEHbBIICH pacTBOPUMOCTHIO? 3amuIInTe

YPaBHEHUS PEAKLIUM.
10. Boopock! K OIEITY 8:
10.1. B kakoli u3 mpoOoupok Hab01aeTcst 00jiee MHTEHCUBHOE BBITIAJICHUE OcaKa?

10.2. OObsicHUTE NPUYMHY OTCYTCTBHUSA OCaJKa THAPOKCHAA MarHus B STOM CIydae.
3anuiuTe ypaBHEHHs peaklui.

11.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOrO (MIUCbMEHHOI0) Onpoca
Teopusi cTpoeHust aTOMa BOIOPO/Ia M CIIEKTPbI AaTOMOB

TUIIOBBIE BOITPOCbHI JJIAA TI'PYIIIOBOI'O OBCYXJIEHUA HA
JIEKIIMOHHBIX 3AHATUSAX:

1.Kakue w™mogenu cTpoeHus aroMa MpeAjlaraiicb, KTO MX aBTOPbl, Ha KakKHUX
SKCHEPUMEHTAIbHBIX TAHHBIX OHU OCHOBAHbBI?

2. B ueM 3akirouaercs NPUHLIMI HAaUMEHbLIEH sHepruu. UTo Takoe aTOMHbIE CHEKTPbI U
KaK OHH MOJy4arTcs?

3. B ueM cocrouT mnpuHIUI HeompeaeneHHocTH [eizenOepra? Kakue nBa BaHBIX
CIIEICTBUS U3 HETO BBITEKAOT?

4. Chopmynupyiite runotesy ae bporisi.

5. ®u3nyYecKuil CMBICI KBAHTOBBIX YHCEIL.

6.Hanummre »IeKTpoHHYIO (QOpPMYNly 3JEMEHTOB CO CIEAYIOUIMMU HOPSIKOBBIMU
HoMepamu 3, 27, 52, 66. U onpenenute 1o 3JIEKTPOHHOM (opMysie MECTOIOJIOKEHUE SJIEMEHTA B
NEepUOINYECcKOil TabuIle.

7. Hanumure 3Ha4eHNs] KBAaHTOBBIX YHCEIN JUIsl BCEX 3JIEKTpOHOB C.

8. ColicTBa aToMa: paguyc, JHEPIrHsi HOHU3ALIMU U CPOJICTBA K JIEKTPOHY.

11.1.4. TunoBLIe TECTOBBIE 3aJaAHUSA

Tema «CTpoeHHne aTOMa M XUMHYECKAs CBA3b)
1. Kak u3meHsieTcs 1oaHasi SHEprusi AJIEKTPOHA B aTOME IO Mepe yAaJIeHUsI €ro OT siipa’?
1) yBenuumuBaercs;
2) HEe U3MEHSETCS,
3) ymMeHbIIaeTcsl.
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2. Kakumu KBaHTOBBIMH YHCIAMH MOTYT OTJIHYAThCS DJIEKTPOHBI Ha  OJIHOM
SHEPreTUYeCKOM MOIypOBHE OJJHOTO U TOTO K€ KBAHTOBOTO YPOBHS?

1) n;l;m; s;
2) m; s;
3) I;m;
4)n;l;
3. Kakumu KBaHTOBBIMU YHCIIAMH OMMCHIBAETCSI COCTOSIHUE JIEKTPOHA B aTOME?
1) n;l;m;
2) I;m; s;
3) n;I;m;s;
4) n;m; s;

4. 'maBHOE KBaHTOBOE YHCIIO XapaKTepU3yeT:
1) dopmy aTromHO#t opOuTany;
2) PHEpruIo 3JIEeKTPOHA Ha MOYyPOBHE;
3) OpHEHTAIMIO ANEKTPOHHOT0 00JIaka B IPOCTPAHCTBE;
4) SHEPTHUI0 PHEPTeTUUECKOTO0 YPOBHS U pa3Mep 00pUTalu;
5. Kakoe ypaBHEHHE OTpa)kaeT B3aMMOCBS3b MEXIY BOJHOBBIMH U KOPITYCKYJISPHBIMHU
CBOICTBaMH 3JEKTpOHA?
1) ypaBuenue llpenunrepa;
2) ypaBuenue Jle bpoiins;
3) npuHLUI HeonpeaenaeHHocTu [elizenOepra.
6. Kakumu KBaHTOBBIMU YHCIIaMH OIMCHIBAETCSA ATOMHAsI OpOUTaNb?
1) n;m;s;
2) n;I;m;
3n;l;s;
4gm;s; I
7. Kakoe KBaHTOBOE YHUCIIO XapakTepu3yeT (Gopmy aTomHON opOutanm? Kakue 3HaYeHUS
OHO MOKET MPUHUMAET?
1) n;
2) m;
3) I;
4) s;
5) moObie 3HadeHus ot 0 10 OECKOHEYHOCTH;
6) ot 0 10 (N —1).
8. OT yero 3aBUCUT YMCIIO AaTOMHBIX OpOUTaNEel B OAypOBHE?
1) n;
2) 1,
3) m;
4)s
9. Kakue 3HauYeHHS MAarHUTHOTO KBAHTOBOTO YHKCJIA BO3MOXHBI JUIS DJIEKTPOHOB
HHEPTreTUYECKOro MOaypoBHA ¢ | = 3?7
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. J[laiite ompeneneHue CHMHOBOrO KBaHTOBOro umcia (s). Kakue 3HaueHHss oOHO
IIpUHUMAET?
1) MexaHMUYEeCKOE IBMXKEHHE HJIEKTPOHA B IPOCTPAHCTBE;
2) BpalleHue MIEKTPOHA BOKPYT COOCTBEHHON OCH;

3)s=0;
4) s="-1;
5)s=1/2
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11. 3HayeHne KakOro KBaHTOBOI'O 4Kcia onpeaenseT yucio AO Ha noaypoBHe?
1)n,
2) 1,
3) m,
4)s.
12. Kakoe MakcuMallbHOE 3HAU€HHE MOKET UMeTh ciuH d- u f-moaypoBeHeii:
1)2,5u3;
2) 2 u35;
3)2,5u3,5;
4)2u3.
13. KakoB (pM3HdYecKmil CMBICT KBagpata BOIHOBOW dyHkumu |¥|°B 3amanHHO# TOUKe
ATOMHOTO IIPOCTpaHCTBA?
1) 3TO BEpOATHOCTH HAXOXKIEHUS AIEKTPOHA OKOJIO SJIpa;
2) 3TO IJIOTHOCTD AJNEKTPUYECKOTO 3aps/ia B JaHHOM TOUKE MPOCTPAHCTBA;
3) aTO 00)1aCTh, I/I€ BEPOATHOCTh HAXO0XKIeHU deKTpoHa 90%.
14. Kak u3MeHsieTcss SHEeprusi JIEKTPOHOB OJJHOTO KBAHTOBOT'O CJIOS C POCTOM 3HAUYEHHUS
OpOUTAILHOTO KBAHTOBOI'O YKca?
1) ocTaeTrcst HOCTOSIHHOM;
2) yBeJIMYUBACTCS:
3) yMeHbIIaeTcs.
15. DnexTpoHHOro obmsaka atoMHoil opourtanu (AO) - 3To
1) BeposATHOCTh HaXOXKICHHUSI SJICKTPOHA B OIMPEIEICHHOM IIPOCTPAHCTBE OKOJIO AIPa;
2) ompeieNieHHOE pacipe/eiieHIe 3apsia;
3) moBepXxHOCTh, orpannyuBaromiasi AO B TpeXMEPHOM MTPOCTPAHCTBE.
16. CkoJbKo s-, p-, d- u f- opOuTaseit MOKET OBITh B pa3IMYHBIX KBAHTOBBIX CIIOSX aTOMa
1)1,3,4,5;
2)2,3,5,6;
3)1,3,5,7;
4)2,4,5,7,
17. CocrosiHHE 37€KTPOHA HAa3bIBAETCS BBIPOXKICHHBIM, €CIIU:
1)n, | ¥ M UMEIOT OMHAKOBOE 3HAUYEHHUE, PA3INIAIOTCS S,
2) 3Ha4YeHUs N ¥ M OJMHAKOBBI, pa3iauyarorcs |;
3) 3HaveHus N 1 | 0IMHAKOBBI, pa3Iu4arTCs M;
4) 3HaueHus N 1 M OJAMHAKOBHI, PA3TUYAIOTCS S.
18. TIpaBuno I'yana (XyHaa) - pacnpenenenue 3yeKTpoHOB 1o AO OJHOro KBaHTOBOTO
MOLYPOBHS ONIPEAEIAETCS CYMMapHbIM CIIMHOM:
1) cymmapHBIii CIIMH AOJDKEH OBITh MUHUMAIIBHBIM,
2) cyMMapHbBIi CIIUH JIOJKEH ObITh MAKCHMAaIbHBIM;
3) cyMMapHBbIii CIIUH JIOJDKEH UMETh IMMOCTOSTHHOE 3HAYCHUE.
19. Ilpunnun Ilaynu yTBepkaae, YTO B KaKJOM KOHKPETHOM KBAaHTOBOM COCTOSHUM
MOJKET HaXOAUTCS TOJILKO OJIMH 3JIEKTPOH, T.€. Ha 0AHOW A 3JIEeKTPOHBI pa3InvaroTCs:
1)n;
2) I;
3)s
4) m.
20. Kakyro eMKOCTh UMEIOT S-, P-, d-, u f-mogypoBHU?
1) 2,6, 10,14,
2)1,3,5,7;
3) 2,4,8,12;
4) 2,6,10,16.
21. Ha ocHoBammm mnpuHOMNa [laymm paccymTaiiTe €MKOCTh TIEPBBIX YETBIPEX
DHEPreTHUUECKUX CIIOEB!
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1) 2, 6, 18, 32;
2) 2, 8,16, 32;
3) 2,8, 18, 32,
4) 2, 8, 18, 30.
22. 3amnoyiHEHUWE KBAaHTOBBIX YPOBHEH U TOAYPOBHEM MPOUCXOAUT MO NPHUHLHUILY
MHUHMMYMa SHEPIuu, T.€
1) nepBbIMU 3aII0JIHAIOTCA YPOBHU U MOAYPOBHU C MUHUMAJIbHBIM YPOBHEM DHEPIHH;
2) 3amojHEHME YpPOBHEH W NOAYpPOBHEH NPOMCXOJUT B MOPAJKE YMEHBIIECHUS
SHEPIuy;
3) osHeprusi KBAaHTOBBIX YPOBHEH JI0JIKHA BO3PACTaTh, a IOAYPOBHEH YMEHBIIATHCS.
23.  DNeKTpOHBI OJHOTO SHEPreTUYECKOro TMOAYPOBHS; OJHOM aTOMHOW OpOUTaIu
OTJIMYAIOTCS CIETYIOIUMHI KBAHTOBBIMHU YHCIIAMU:
)mu s;s
2) nul;m
3)su n;m
AHmu l;s
24. C TOYKM 3pEHUs CTPOCHHS aroMa IpPHUpPOJAa NEPUOJAUYHOCTH CBOMCTB 3IIEMEHTOB
oOycloBieHa:
1) 3apsiom sigpa ¥ YUCIOM BJIEKTPOHOB;
2) 1OCNIe0BaTEIbHOCTBIO 3aII0JHEHHUS KBAHTOBBIX YPOBHEH U ITOypOBHEH;
3) mepHOAMYHOCTHIO TIOBTOPEHHUS AIIEKTPOHHON KOH(UTYpAIIUH aTOMOB 3JIEMEHTOB;
4) eMKOCTBIO KBAHTOBBIX CJIOEB.
25.@u3nyeckuil CMbICI OpsIKOBOro HoMmepa anemenTta B [IC Menneneesa
1) HOMep nepuoja;
2) HOMeEp TPYIIIIbI;
3) MOJIOXKUTENIBHBIN 3apsil siipa U KOJIMYECTBO JIEKTPOHOB B aTOME;
4) 4KcIo HEUTPOHOB B si/IpeE.

11.1.5. TunoBble 3aJaHUA 1JISI KOHTPOJbHOH padoThI

KOHTPOJIBHAS PABOTA Ne 3
TEMA «KOMIUVIEKCHBIE COEAUHEHU S
BAPHUAHT 1

1. B pactBope komruiekcHoil conu CoCO3Cl.ANH; oOHapyxeHbl ABa HOHA, OJUH W3
koropeix ClI. KakoBbl koopauHaTHas QopMyna 3TOW COJIM, CTENEHb OKHCJICHUS U
KOOPJIMHAIIMOHHOE YUCIIO HEHTPAIILHOTO aToMa?

1) [Co(NH3)4CI]COs3;+3;4.
2) [CoCO5CI(NHs)4]; +2; 6.
3) [Co(NH3)4CO3]Cl;+3;6.
4) [ CoCOsCl].4NHs; +2; 5.
5) [Co(NH3)4sCO3CI].2NH3; +3; 5.
2. Kakoe Ha3Banue cootBeTcTByeT KoMruiekcHo# conu [Co(NH3)sH,O]Cls?
1. AkBaammunkoOansTa(ll)—xmopu;
2. llenraammun-akBakooOanbTa(ll) — xmopu;
3. Xsnopux nenraakBa-kodansra(ll);
4. Xnopun nenraammuHakBakooOaibTa (111);
5. Xnopua nenraammuHakBakooaibTa (11).

3. Kakue BanentHele opOuTanu atoma kodansta (111) npunumarot yuactue B 00pa3oBaHUH
ceseil B moHe [CO(CN)s]*? KakoBbl THI THOpHAM3ALMM BAICHTHBIX OpOMTAlell U
IPOCTPAHCTBEHHAs CTPYKTypa 3TOro HOHA?

1. sp3 <> TeTparap.
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2. sdp® <> TpuTOHANBHAS THPAMIIA.
3. d?sp® > oxrasp.
4. sp’d <> KkBajpaTHAs MEpPAMHKIA.
5. sp°d® <> okrasp.
4. Kakue u3 clieAyromnx KOMIUIGKCHBIX COSIMHEHH HE OKpaIleHbI:
I - [Cr(NH3)2(H20)(NOs)s];
II' - Na[Ag(NO2),] ;
Il - [Ti(H,0)s]Cl5?

5. Kakue u3 npuBeCHHBIX COSAMHCHUN SIBJISTFOTCS IBOWHBIMH coysiMu: | - K2£ZnCI4]; Il -
[ZN(NHs)4]Cly; 111 - Ko[Zn(OH)4], eciu Ky, cootBercrBenno pasuse: 33,0; 3,5:10™° 1 3,6:107°7
KakoBa koHIeHTpalys MOHOB LMHKA (B Monb/1) B 0,1 M pacTBope TeTparuapoKCOIMHKATa
Kanus, coaeprxkariem u3obiTok 0,1 mons/m KOH? BapuaHThl OTBETOB:

BAPUAHT 2

1. IIpu neiictBuun Ha 1 M pactBopa PtCly.4NH3 aurparom cepebpa (1) B ocamok Beimager 2
MoJs xyopuaa cepedpa. Kakosa koopannanuonHas Gopmyia 1 Ha3BaHHE KOMIUIEKCHOM COJTH?
1D)[Pt(NH3)4Cls]Cl xnopuza rerpaammunxioporuiatuna (11);
2) [Pt(NH3)4]Cly Terpaxmiopusa rerpaammuninia-TuabI(11);
3) [Pt(NH3)4Cl4] xmopun Terpaammuniuia-Tuabi(1V);
4) [Pt(NH3)4Cl,]Cly xmopun nuxmopo-terpaaMmuHIuiaTUHbI(1V);
5) [PtCl4]-4NH3 Ttetpa-ammunoreTpaxioporuiatuba (1V).
2. Won Be* sBusiercs Gojiee THIMYHBIM KOMILIEKCOOOpa30BaTEIeM, Ye€M OCTAJIbHBIC
anemeHThl |IA rpynmnei? Uem 310 00yciioBieHo?
1.MeHp1IMM paarycoM KaTHOHA Oepuiins;
2.bonpM pagnycoM KaTHOHA OepHITUS;
3. MeHb1IMM 3aps0M KaTHOHa OepuiIus;
4. BoybIMM 3apsiIOM KaTHOHA OCPUITHS;
5. Bonpmmm noNapu3yOMKUM 1eHCTBHEM KaTHOHA OepUITHSL.

3. Kakue opOutanu aroma kobansta (I11) mpuaumaroT yyactre B 00pa3oBaHuU G-CBS3EH B
HOHE [COF5]3"? KakoB Tun ruOpuam3anuyd BaJCHTHBIX OpPOMTAJICH W NPOCTPAHCTBEHHAs
CTPYKTypa 3TOro noHa?

1. dZSpS, OKTanp;
2. sp°d?, oxranup;
3. sp®d, kBazparHas mupamunia;
4.ds 3, TPUTOHATbHAS TUPAMU/IA;
5.sp”, Terpa’ap.
4. CocTaBbTe CIEKTPOXUMUYECCKHIA PSIJT JINTaH IOB.
1) CI'< F < H,0 < NHjs;
2) NH;<H,O<F < CI;
3) H,0 < F < CI'< NHg3;
4) F < H,0 <NH3<ClI;
5) ClI'< H,0 <F < NHs.
5. Bo3moskHO 1 B3auMojeiicTBue Mexay pactBopamu Ko[Hgds] u KBr u mouemy?
1) HeBO3MOXHO, 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 IIPH CIUTABIICHHU.

BAPUAHT 3
1. Kakas ¢opmyna cOOTBETCTBYyeT Ha3BaHMIO: TekcaxyoporuiatuHat (1V) ammonwus?
KakoBbl KOOpAMHAIIMOHHOE YHUCIIO U 3apsijl IEHTPAILHOTO HOHA-KOMILIEKcooOpa3oBarens?
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1) [Pt(NH3)4Cle]; 7; 2;
2) NH4[PtCl¢]; 6; 2;
3) NH4[PtC|5)C| 5; 4;
4) [(NH.),PtClg]; 6; 4;
5) (NHq)2[PtCle]; 6; 4.

2. Kakyro u3oMeTpuro nposBisieT KOMIUIEKCHOE coeauHenue coctaBa CoBrSO,4. SNH3?
1-reomerpuyeckyio;
2-MOHU3AIMOHHYIO;
3-KOOpIMHAIIMOHHYIO;
4-reoMEeTPUYECKYIO U HOHU3AIMOHHYIO;
5-Bce TpH.

3. Kakue BaneHTHbIe opOuTanu aroma Hukens (11) mpuauMaror yuactue B o0pa3oBaHHH G-
cesseii B mome [NiCly]*? KakoB THm ruOpHAM3alMy  BaICHTHBIX opOHMTameil 1
IPOCTPAHCTBEHHAS CTPYKTYpa dTOr0 HOHA?

1) sp*; kBagpar;

2) dsp?; kBagpar;

3) dsp?; Terpasap;

4) sp’; Terpasap;

5) dsp*; kBajgparHas mMpaMuia;

4. Kak pacrpegesnesst 0-a1ektpossl B okrasapudeckom uone [Cr(H,0)g]*" ecmu  H,0
SIBJISICTCSI JINTAHJIOM CJ1a00T0 1oJis?

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

5. Kakumu U3 nepedrciaeHHbIX CIOCOO0B MOKHO Pa3pyIIUTh KOMIUIEKC [Fe(CNS)I™:

| — pa36aBuTH BOAOM;

Il — noGaBuTL aMMHUaKa;

Il —mo0OaBHUTH IUAHK KA,
IV — no6aButh GpTopua kamus?

BAPUAHT 4

1. KakoBbl kKoOpAMHaNMOHHAs (OpMyJia, HOMEHKIATypHOE Ha3BaHUE, KOOPAMHAIIMOHHOE
YHCIIO ¥ CTENICHb OKUCIIEHHUS KOMIUIEKCOOOpa30BaTes JKEITOW KPOBSHOM con?
1) K3[Fe(CN)s]; rexcanmanodeppat(ll) kanus; 6; 3;
2) K4[Fe(CN)g] ; rekca-timanodeppar (11) xanus; 6; 3;
3) Ky[Fe(CN)g]; rekcarmmanopeppar(ll) xamus; 6; 2;
4) KFe[Fe(CN)g]; rekcarmanodeppar(lll) xamus; 6; 2;
5) Fes[Fe(CN)e]o; rexcanmanodeppat(l1l) kamus; 6; 3.
2. Kakme wu3 HOHOB (Fez+, Co*, Fe*, C03+) MPOSIBISIIOT ~ HAMOOJIBIITYIO
AIIEKTPOHOAKIIETITOPHYIO CIIOCOOHOCTH U YEM 3TO 00YCIOBIEHO?
1) CO®* - MEHBIIMM PaIHyCOM KATHOHA;
2) Fe?" - MenbImM 3apsiIoM KaTHOHA,
3) Co®" - GoubIIIM pajirycoM KaTHOHA;
4) Co*" - MeHbIIIM panuycoMm, OOJIBIINM 3apsiIOM KaTHOHA;
5) Fe** - MeHpImmMM paanycom, OOJIBIINM 3apsI0OM KaTHOHA.

3. Kakue BanenTHble opoutanu nona kobansra (I11) npuaumaror yyactiue B 00pazoBaHUU
o-cesseit B mone [CO(NH3)s]**? KakoBBl THI rHOpHIM3aiyl BaIeHTHBIX OpOHTANeil H
NIPOCTPAHCTBEHHAS CTPYKTYypa dTOr0 HOHA?

1) sp°d?; OKTadIp;
2) sp®; Terpasap;
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3) d?sp?; okrasp;
4) dsp*: TpuroHanbHAs MHPAMULA;
5) d’sp*; oxrasmp.
4. KakoBa creneHp amcconuanuu KomiuiekcHoro moHa B 0,1 M pactBope cynbdara
terpaammunmenu (11)? K,=9,33.10".
1) 6.1072,
2) 1,2.10™,
3) 8,2.10°%,
4)5.10°%,
5) 0,2
5. Kak MOXHO pa3zenuTb cMech noauJa u xjopuaa cepedpa (1) u Ha ueM 310 paszaeneHue
OCHOBaHO?
1) no6aButh kpuctamisl Ag) u AgCl B ropsidyro BoJy, 4TO MO3BOJHUT PACTBOPHUTH
OJHY U3 COJICH;
2) NPOKaJIUTh CMECh, YTO MO3BOJIUT PA3JIOKUTH OJHY U3 COJICH;
3) obpaboTaTh pacTBOPOM aMMHaKa, YTO MPUBEAET K 00Opa30BaHUIO PACTBOPUMOIO
amMmuHOKoMmIUIekca cepedpa(l) u3 AgCl;
4) o6paboTaTh PaCTBOP CBETOM;
5) pa3nenuTh CMECh HENb34.
6. O6paboraTh pacTBOPOM aMMHaka ¢ 0Opa3oBaHMEM aMMHUHOKoMilekca cepebpa (I) uz

AgJ.

BAPUAHT 5
1.KakoBa crenens okucnenus u KU kommiiekcoobpa3oBarens B COSMHEHUSX
I-[Ni(En)s]Cl2,
1- K3[Cf(C204)3],
I11-[Cr(H20)3(0H)3]?
1) 1-2.6;11-3.6; Il - 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; 11 -3.
6). En - sTunenanamMun
2. Kakoii komruiekc, napamarautaeii [CoFg]® wmn muamarautaeni [Co(NHs)s]®* menee
XUMHUYECKH PEAKIIMOHHOCTIOCOOEH ?
1) [Co(NH3)¢]®", Tax kak pasmep nmranna Goube;
2) [CoF¢]*, Tak kak pasmep nuranaa Goublie;
3) peakuroHHas CriocCOOHOCTH OJIM3KA;
4) [CoFg]*, Tak kak o - cBs3m Goree IpOYHbIE M3 — 3a BHYTPUOPOUTAIHHOMN
rubpuauzanuu AQ;
5) [Co(NHs)e]**, Tak kak o — cBsizu Gouee MPOYHBI U3 — 32 BHYTPUOPOHUTAIBHOI
rudpuauzauu AQO.
3. Kakue 13 KOMIUIEKCOB SBJISIOTCS BBICOKOCITHHOBBIMM:
| — Ks[Fe(CN)g], Il — [Fe(H20)s]Cls, 111 — [CoFe]*?
1) Bce Tpu;
2) 11, 1I;
3) 1, 11;
4) 1, I;
5) Bce HU3KOCITHHOBEIE.
4. Komncranta wmecroiikoctn wnona [AQ(CN)y]  cocraBmser 8.10%.  Boruanciute
KOHIICHTpaIuio HoHOB cepedpa B 0,01 M pactBope komiuiekcHoro coequnenus K[ Ag(CN)],
conepxaiem, kpome Toro, 0,05M NaCN B nutpe pactBopa.
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1) 4.10°,
2) 2.10%°,
3) 3.10?%,
4)5.10°%,
5) 0,5.10%°.
5. Kakue u3 MNECPCUUCIICHHBIX TPYAHO PACTBOPUMBIX B BOJAC THAPOOKCHUAOB PACTBOPAIOTCA B
niesioyax u noyemy?

| — Al(OH)3;

I1—Zn(OH);;

11 — Ca(OH);

1) Bce Tpu, Tak Kak sSIBJISIFOTCS KUCIIOTHBIMH THPOOKCHIAMH.

2) I, I, rak xak SBISIIOTCA  aM(OTEPHBIMA ~ THAPOOKCUIAMHU, 00paszys
TUIPOKOMILIIEKCHI.

3) I, tak kak sBasIeTCA aM(OTEPHBIM THAPOOKCHIOM.
4) 11 - o Toi ke MpUYNHE.
5) 11, Tak KaK SBJISIETCS OCHOBHBIM T'HIPOOKCHIOM.

BAPHUAHT 6

1. KakoBbl (Gopmynbl U Ha3BaHHUA KOMIUIEKCHBIX MOHOB koOanbta (lllI) ¢ muranmamu:

C,047, $,0572 (k.u.=6)?
1) [Co(C204)6)* rexcaokcanaroxobansrar (111) — HoH.
[C0(S203)6]? rekcarmocynbdaroxobansrar(111) — Ho.
2) [Co(C,04)3]* Tpuokcanaroxobanstar (111) — noH.
[C0(S203)s]* TpurroCcynbdarokobansTar (111)— HoH.
3) [Co(C204)4]> Terpaokcanarokobansrar (111) — now.
[C0(S203)4]” Terpatnocynbdarokobansrar (111)— now.
4)[Co(C204)3)* TprokcanarokoGanstar (111) — HoH.
[C0(S203)3]* TpuTHOCYNBdaTokobansTar(l11)— HoH.
5)[Co(C204)s]” rexcaokcanaroxodansrar (111)— nok.
[Co(S:03)]” rexcarnocynsdarobansrar (111)— now.

2. Kakoii u3 nonoB Goxee yeroitans [Fe(CN)g]* (1) mmn [FeFe]* (I1) u mouemy?

3. Kakue BanenTHble opoutanu wmapranua (IV) npuHumarT ydyactue B 0Opa3oBaHUM G —
cesseii B none MnClg?? KakoB THII rHOpUIM3AIMK BAICHTHBIX OpOMTANell aToMa MapraHia
(IV)? sp*; 2. d% ; 3. d%sp?; 4. sp°d?; 5. d°sp®

4 Kaxue u3 noHOB siBisiotes okpaurenasivi: Zn(H,0)s2" (1), Co(H20)? (11), Ni(H20)6?*
(1n?

5.B0O3MOKHO JI POTEKAHUE PEAKIIUH

K[Ag(CN);] +2 KCI — K[AgCl;] + 2KCN u nmouemy?
1) uer, Tak kak Ky [Ag(CN),] < K, [AgCl,] ;
2) uet, tak kak KCN moBepraercs Tuapoiu3y;
3) na, tak kak K; [AgCIl2]>K,; [Ag(CN).]
4) HeT, TaK KaK XJIOpUIHbIe KOMIUIEKCH cepedpo (I) He oOpazyer;
5) na, HO TONBKO B TBEPIOi (asze.

BAPUAHT 7
1.KakoBa ¢opmyna rexcanmanodeppara (1) kanus? KakoBsl KOOpIUHALIMOHHOE YUCIIO U
CTETIeHb OKHUCIICHUST KOMITJIEKCO0Opa3oBaTes?
1. K;[Fe(NCS)g]; 6; 2;
2. Ky[Fe(CN)e]; 6; 3;
3. K3[Fe(CN)e]; 6; 2;
4. K,[Fe(CN)sCOJ; 6; 2;
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5. K4[Fe(CN)g]; 6; 2.
2. Ilpu neiictBuum Ha 1M pactBop PtCl,;.6NH3 mHuTpata cepebpa B ocajgok BBITIAJacT

4yeTeIpe MoJis xyopuaa cepedpa (1). YcraHoBUTH cocTaB BHYTpEHHEW cepbl KOMIUIEKCHOTO
noHa 1 popmyiy comu. OTBET 000CHOBATH.

1. [Pt(NH3)s]Cls;

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

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

5. [PtCI4](NH3)e.

3. Kommiekcnoe nuamarautHoe coeanHenue Fe(CO)s umeeT CTpyKTypy TPUTOHAIbHOM
Oourmpamuapl. Kakue BaJeHTHbIE OpOWTANM aromMa jKeje3a NPUHUMAIOT ydyacTHe B
00pa3oBaHNM G — CBSI3CH U KAKOB TUI MX THOPHIU3AINAN?

1. d%sp>;
2. dsg"'
3.sp’d,;
4. spd%
5. sp°d
4.Kak pacnpenenetbl 0-371€KTPOHBI B TETPadIPHUSCKOM KOMILJICKCHOM HOHE [NiCI4]2'?
1. debdy?;
2. dy4de4;
3. de*dy”;
4, dezdy4;
5. dy°de?
5.CKoJIbKO MOJIeli aMMuaka Jo/mkHO conepkathest B 11 0,1M pactBopa [Ag(NH3)2]NO,,
4yroOBbI mpubaBieHue 1,5 r© xjopuma Kamus K 1 J1 pacTBOpa HE BBI3BAIO BBINAJCHUS OCAJKA
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 TerpaamMmmuH-guxioporatuasl - (1V)?  KaxoBbl
KOOPJMHAIIMOHHOE YHCIIO U CTENEHb OKUCICHHS KOMILJIEKCOOOpa-30BarTes?
1) [Pt(NH3)6Cl4]; 6; 4;
3) [Pt(NH3)4CI2]Cly; 6; 4;
4) [Pt(NH3)Cla]; 4; 4;
5) [Pt(NH3)4C|2]C|2; 6; 2.
2. CKOJIbKO r€OMETPHUUECKHX N30MEPOB UMEET OKTA3IpUUECKOE KOMIUIEKCHOE COETUHEHHE
cocrasa PtCl4.2NH3?
1) 0;
2) 1,
3) 2;
4) 3;
5) 4.
3.KakoBa CTpyKTypa TeTpakaOOHWJIAa HUKENs, €CIM HM3BECTHO, YTO 3TO HU3KOCIHHOBBIN
JMaMarHUTHBIA KOMILIEKC?
1) kBagpartHas;
2) nupaMuanbHas;
3) okTasgpuuecKas;
4) TeTpasapuyecKas;
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5) TpUroHaILHO-OUTIMpPaMUIATbHAS.
4 Xakue W3 NepevrcieHHbIX akBanoHoB okpauresr: [Cu(H20)4* (1), [Cu(H-0)s]*" (1),
[Fe(H20)e]** (111)?
ni,
2) II;
3) HI;
4) 1, 11,
5) 11, 11
5.Kax moxHo nonyunts tetpaiionomepkypart (1) xanusa?
1) pactBoputs Hg B KJ;
2) B3aumogeiicreuem J u Hg;
3) B3aumoseiicteuem conu prytu (1) B u3dbITKe KJ;
4) u3 moaua pTyTH U JTI000H COM Kanusl.
5) mony4nTh HEJIb3s BCICACTBUE HEMPOYHOCTH COCTUHEHHUS.

BAPUAHT 9

1.KakoBa ¢Qopmynaa komiuiekcHoro coeaunenus coctaBa CO(CN)3-3KCN, ecnu
KOOPJMHAIIMOHHOE YHCIIO KOMILJIEKCOOOpa30BaTeysl paBHO MIECTH?
1. KoCo[K(CN)e];
2. K[Co(CN)s]CN;
3. [K3Co(CN)e];
4. K5[Co(CN)e];
5. CO[K3(CN)5]
2.Kaxkas kucnora H3PO, umu HPFg Gonee cunbHas u mouemy:
1. | - Tak Kak ABJISIETCS TPEXOCHOBHOM.

2. 1l - Tak Kax ABIIETCA OJHOOCHOBHOIA.
3. Il - Tak Kak SBJISETCA KOMIUICKCHBIM COCJIMHEHHEM C IMPOTOHOM BO BHEIIHEH
chepe.

4. | - Tak KaK CBSI3M B MOJICKYJIC HOHHBIE.
5. I u Il 6:m3km no cue.

3. Kakue opOuTany miaTUHBI yYaCTBYIOT B OOpa3oBaHUM XMMHUYECKON CBS3U B XJIOPHUJE
terpaaMMuHIUiaTuHbl (11)? KakoB tun rubpunuzanuu opOurtaneil  KomIuiekcooOpa3oBaTens
U CTPYKTYypa KOMILIEKCHOTO HOHa?

1. dsp® -kBazpar;

2. dzsp3 - OKTa’p;

3. sp® - KBajpaTHAs HPAMHIA;
4, Sp3 — KBaJIpar;

5. sp°d? — oxTasp.

4. Jlansl mapaMeTphl pacllelUIeHHss B TOJe JUTaHIoB A, ompelaerceHHbIe
criekTpocKomaeck, ams kommrekcos xpoma (111): [Cr(CN)e]* ; [CrFe]*; [Cr(H20)6]*".

CocTaBbTe CIIEKTPOXUMUYECKUH P/l JINTAH/IOB.

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

4) F >H,0>NCS >NH3>CN;
5) CN">NH3>NCS > H,0 >F.

5. Cxonbko noHOB nuHKa Haxoaurces B jautpe 0,05 M pactBopa K3[Zn(CN)4] (K, =1.3.10°
17),c0;:[ep>1<ameM, kpome toro, 0,05 Mot KCN? Crenens quccormanun KCN npuHSATh paBHOMH
1;

1) 6,3.10%;
2) 1.10%%;
3) 9.10';
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4)0,1;
5) 2.10%.

BAPHUAHT 10

1. Ha3oBute coemamuenue, KoTopoe monydactcs mnpu B3ammoneiictBuu Fe(CN), u KCN,
eciIM KoopauHaimonHoe uucio xkenes3a (1) pasuo mecru?
1) mmanuy xenesa (11);
2) rexcapomanodeppar(ll) xamus;
3) unanun rekcapoganokesesa(ll);
4) rexcarmanodeppar(ll) kamus;
5) reKcanraHoKeNne30 - K.
2. YeM MOKHO 00BSCHUTH MHOTOOOpa3ue U MPOYHOCTHh KoMmiuiekcoB woHa Cr(l11)?
1) BBICOKHMM IOJIOKUTEIHHBIM 3apsIOM UOHA,
2) MaJbIM painycoM HOHA,
3) HaarurueM cBOOOAHBIX d-opOuTaieli MPEIBHENIHETO YPOBHSI.
4) mpOYHOCTHIO G - CBA3EH 3a cUeT BHyTpHOpOuTaNbHOM rudpuausanuu AO,
5) BceMU NepEUnCIICHHBIMU BBIIIC IPUIHHAMHU.
3. Kakue BasieHTHBIC OpOUTAIM XpOMa MPUHUMAIOT Yy4acTHe B 00pa3oBaHUM G - CBS3CH B
HOHE [Cr(H20)5]3+? KakoB tun rubpunuzanuu AO atoma Xpoma U CTPYKTypa 3TOro HoHa?
1) d“sp>; oxranup;
2) d%sp*; rerpasap;
3) sp®d?; oxrasup;
4) d%sp®; wecTHyroNBHNK;
5) dsp®; TpuronabHas GHITEPAMIIA.

4. KakoBbl MArHATHBIC KOMIUIGKCH cleaylommx kommiekcos: |-[Fe(CN)g]*, II-
3+
[Fe(H20)6] 2
1) 06a mapaMarHuThI,
2) | - mapamaruuTeH, Il - TuamMaruuTes,

3) Il - mapamaruuTen, | - THamMarHuTeH,
4) O6a mTuaMarHuTHBI,
5) Onpenenuth MarHUTHBIE CBOMCTBA HENb3sl.

5. Haitftu maccy cepebpa, Haxoasmerocs B Buzae uoHoB B 0,5 1 0,IM pactBopa
Nas[Ag(S203),] mutnocynsdaroaprenrata (l) Hatpus, comepskariem, kpome Toro, 0,1Momb/m
trocynbdara Hatpus. K [Ag(S203)2]* = 1,1-10%

1)5,9-107%;
2)9-10™;
3)5-10°%;
4)1,2-10%;
5)6:10™°,

BAPHUAHT 11
1. Mpu npevictBun Ha 1 M pactBop PtCls-2NH; HuTpaTOoM cepebpa ocalok HE BbINAaacT.
KakoBa koopiuHalMoHHAs POpMYJia KOMILICKCHOTO COSAMHEHUS?
1. [Pt(NHg)zC'z]Clz;
2. [Pt(NHs).CI3]ClI;
3. [Pt(NH3)2Cly];
4. [Pt(NH3).CI]Cl3;
5. [Pt(NH3)4]Cl,.
2. Kakywo wuzomepuro mposiBiisitor koMmiuiekcHbie coenuHenus: [CUu(NH3),][PtCly] wu
[Cu(NH3)4][ CuCl,]?
1) reomeTpuyeckyio;
2) NOHU3AIMOHHYIO;
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3) KOOpAMHALIMOHHYIO;
4) Bce TpH;

5)1u2.
3. Kakue BaseuTHbIe 0p6I/ITa.]'II/I aToMa KO6aJ'IBTa IIPUHUMAIOT Yy4aCcTUuC B 06p&30BaHI/II/I O-

CBsI3€H B MOHE [C0C|4]2'? Kaxossl 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 coenuHenuit napamarautHel: | - Na[AgCly],
Il - Nas[NiFe], 111 - Ky[PtClg]?
1) Bce Tpu;
2) I;
3) LI,
4) Bce TMaMarHyUTHEI,

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

monb/n.  Kako#f JomkHA OBITH KOHIEHTpanus M30BLITOYHOrO0 aMmuaka, 4todsl [Ag’]
ymenbimack 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°,
BAPUAHT 12
1. KakoBbl (hopMynia U CTENEHb OKHUCIECHHS KOMILIEKCOOOpa30BaTelsi B IEHTaKapOOHMUIIE

xKenesa?
1) [Fe(CO)4]Cly; 2;
2) Hy[Fe(CO)4]; 3;
3) [Fe(CO)q]; O;
4) [Fe(CO)s]; 0;
5) [Fes(CO)1z]; 2.

2. IIpu neiicteuu BaCl, va 1 mons pactBopa coenunerns CoBrSO,4-5SNH3 ocaxmaeres 1

moib BaSO,4. KakoBo KoopIMHAIIMOHHOE CTPOCHHUE COEMHEHUS ?

1) [Co(NH3)sBr]SOq ;
2) [Co(NH3)sSO4]Br;
3) [Co(NHs3)s Br SO4];
4) [Co(NHz)s]Br SOq;
5) [CoBrS0O4]-5NHs.

3. Kakue BasieHTHBIE OpOUTAIM aTOMa MEIU IPHHUMAIOT y4acTHe B 00pa30BaHUH G-CBSI3eH

B rione [Cu(NHz)s]*?
KakoB tun rubpuauzanmuu AO Meau U CTPYKTYp 3TOro HoHa?
1) dsp?; kBampar;
2) sp*; Terpasap;
3) dsp®; tpeyronbHas GunupamMua;
4) sp*; KBaJIparT;
5) sp>d%; okTasp.
4. Kak pacnpeneneHsl
oktasapudeckoM kommiekce [Cr(CN)g]® u mouemy?
1. dszdyl;
2. de*dy%;

d-3HeKTp0HBI 1o Op6I/ITaJBIM HOCHTpAJIbHOI'O aToMa B

49



3. de*dy";

4. de®dy;

5. de’dy’.

5. IMouemy AgCI, AgBr, AgJ xopomo pactBopsitorcs B pactBope KCN, a B pactBope

ammuaka pacteopsitorcs nuinb AQCl u AgBr ?

1) motomy, utro KCN 6osee CHIbHBIN 3JEKTPOJIUT, YEM aMMHAK;

2) tak kak K, [Ag(CN)2] << K, [Ag(NHa3),]";

3) Tak Kak [1Pagy << ITPagci AgBI ;

4) Tak Kak aMMHAYHbIE KOMIUIEKCHI MOTYT COJEpKaTh BO BHEMIHEH cdepe TOIbKO
XJIOPUJI WA OPOMHUI-HOHBI;

5) Tax kak [TPagy << ITPagciagar > @ Ku [Ag(CN)2] << << K, [Ag(NHs),]".

BAPUAHT 13
1. KakoBsl koopauHanmoHHasi ¢GopMyiia, CTEIIEHb OKUCICHUS U KOOPAMHAIIMOHHOE YHCIIO
KOMILJIEKCO0Opa3oBaTeis B TeTparuapokcokymnpate (1) xamusa?
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 BanentHole opoutanu aroma Hukens (ll) npuaumaror yuactue B 00pa3oBaHuH G -
CBA3E€ll B HOHE [Ni(CN)4]2', eciim woH jauamarauteH? KakoB tun tubpummmsamuu AO
KOMILIEKCO00pa30BatTes U CTPYKTypa IaHHOTO HOHA?

1) sp*; kBazpar;

2) sp®d; kBanpar;

3) sp®; Terpasup;

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

3. Kak pacmpeaenensl BaleHTHBIE 3JCKTPOHBI HOHA Komiutekcooopasosareis Fe (1) mo d —

OpOUTANIIM B HU3KOCITHHOBOM KOMILIIEKCE?
1) de*dy?%;
2) de’dy*;
3) de*dy>;
4) debdy’;
5) de’dy®.

4. KakoBa koureHtpauus juranga (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) 2,410
5)2,2.10™%°

5. Kakoe coeauHeHune oO0pa3yercs Py paCTBOPECHUU IUIATUHBI B «IIAPCKON BOJIKE»?

1) PtC|4;

2) Ho[PtCl,];
3) Hz[PtClg];
4) PtCly;

5) PtO.

BAPUAHT 14

1. Hammucath ¢opMynbl ¥ Ha3BaHUSI KOMIUIEKCHBIX MOHOB: KOMILIEKCOOOpa3oBareib - ZN,
KOOPIMHAIIMOHHOE YK CIIO - 4, murauas! - NHz u OH'.

50



1)[Zn(NH3)4]" - TeTpaaMUHIIHKA-HOH;
[Zn(OH),] - TeTparuapokconrHKka — HOH;
2) [Zn(NH3)4]* - TeTparnapokcoiHKaT — HOH;
[Zn(OH),] - TeTpaaMUHIIMHKAT — HOH;
3) [Zn(N H3)2;2+ - TEeTPaaMMUHIIUHKAT — HOH;
[Zn(OH),]* - TeTparuapoKCONMHKAT — HOH;
4) [Zn(NH3)4]**- TeTpaaMuHIMHKA — HOH;
[Zn(OH)4]* - TeTparuapoKCOLMHKAT — HOH;
5) [Zn(N H;:,)g;l2+ - FTeKCaaMUHIIMHKA — UOH;
6) [Zn(OH)4]~ - TeTparuapoKCOLMHKAT — HOH.
2. Iouemy pacteop comu cocraBa Fe(CN),.4KCN He mokasbiBaeT peakiuy Ha noHsl Fe’’ 1
CN™?
1) BcnenctBue manoit auccoruanuu coneir Fe(CN), u KCN;
2) BCIEICTBHE YCTOMYMBOCTH BHYTPEHHEH c(depbl KOMIJIEKCHOTO COEIMHCHUS
Ka[Fe(CN)e];
3) B pe3yJibTare MOJHOrO THAPOJIN3a ITOU COJIH;
4) BCIIeCTBHE HEYCTOMYMBOCTH JAHHBIX HOHOB B PacTBOPE;
5) B pesynbrare O0Opa3oOBaHUS YCTOWYMBOTO KOMIUICKCHOTO  COCIUHEHHUS
K3FE[K(CN)6].
3. Kako Tun tu6pummmsaumn AO atoma cepebpa (1) B mome [Ag(NHs).]" u kakoma
CTPYKTypa 3TOro noHa?
1) sp? — TpeyroibHas;
2) dsp® — kBazparHas;
3) sp — nuHeliHas;
4) sp® — terpasnpuueckas;
5) sp®d® — oxTasapuueckast.
4. Cxonbko mojeit KCN momkuo comepkathest B 1 1 0,01 M pactBopa K[Ni(CN)4],
uro6b! Kouuentpauust Ni* cocrasisuia 102 mons/n? K, [Ni(CN)4]?* =1,1.10%,
1) 2,4.10%;
2)5,8.10°%;
3) 3,2.10°;
4) 0,5;
5) 1,5.10.
5. Kak MOXHO pa3pymiuTh KoMiuiekcHoe coequnenue Ko[Zn(OH)4]?
1) npubaBUThH KUCIIOTY;
2) 1006aBUTh aMMUaK;
3) Na,S cBs3aTh HOHBI IIMHKA B TPYAHO PACTBOPUMBIN CY/Ib(H/ [INHKA,
4) WCTONIb30BaTh BCE MPUBEICHHBIEC CIIOCOOBI;
5) ucrnonb3oBath crocods! 1 u 3.

BAPUAHT 15
1. KakoBa  KoOpAMHAIMOHHAS dopMyna  KOMILJIEKCHOTO HEDJICKTPOIIUTA
tTpuaMuHTpuxiIopokodansta (111)?
1) [Co(NHs)s]Cls;
2) [Co(NH3)sCls];
3) [CoCl3].3NH3;
4) [Co(NH3)sCl]CI;
5) [Co(NH3)CI]CI.,.

2. Kakue u3 npUBEICHHBIX COSIUHECHUI SBISIFOTCS JIBOMHBIMU COJISIMH, €CJIM KOHCTaHTBI
HECTOMKOCTH coOTBeTCTBeHHO paBHbI: [ZNCly]% 10; [Zn(NHs)s** 3,5.10™; [Zn(CN)]*
1,3.10""?

1) [ZnCla]%;
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2) [Zn(NH3)a]*";

3) Bce conw;

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

3. Kakue BanentHole opOutanu atoMma kodansta (1) npuHuMaror yyactue B oOpa3oBaHUU
G-CBSA3€ll B HOHE [COBr4]2'? KakoB tun rubpummzamuu AO aroma kobOambTa M KakoBa
IPOCTPAHCTBEHHas CTPYKTypa nona [COBry]*?

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

4. Tlpun xakod KoHIEeHTpanuu Br™ - noHOB (MOJIB/TI) HadHETCs BbImajaeHue ocaaka AgBr

u3 0,1 M pactBopa [Ag(NH3),]NOs, coaepxariem n30bTox 1 MOJIB/1T aMmMuaka?
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 MoxHO 13 HUTpHTa cepedpa (1) momyuuts HuTpar nuammuHcepeodpa (1)?
1) B IpUCYTCTBUH CUIILHOTO OKUCIUTEIIS;
2) npubaBisis U30BITOK A30THON KHUCIIOTHI;
3) B IpUCYTCTBHH U30BITKA aMMHAKA;
4) NOJIy4UTh HENb3S;
5) B IpUCYTCTBUH CUIIHLHOTO BOCCTAHOBUTEIIS.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MATepPHAJIbl, HEOOXOAUMbIE A
OLIEHKM 3HAHUI, YMeHMIi, HABHIKOB U (WJIM) ONBITA B XO0/l€ MPOMEKYTOYHOH aTTeCTAIlUM MO
AUCIHHUILIMHE

DK3aMeH MPOBOJUTCS B YCTHO-MHMCHbMEHHON (opMe MO BCEeMY Marepualy H3ydaeMoro
Kypca «XHUMHS JIEMEHTOB)

DK3aMEHAIIMOHHBIA OMJIET COACPKUT 5 BOMIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

9K3AMEHAIIMOHHBINA BUJIET N 1

1. OcHOBHBIE TNOJOXKEHUS KBAaHTOBO-MEXAaHWYECKOM TEOPHUM CTPOEHHs aroMoB bopa.
Anepnas Mozaens atoma. CTpoeHHe spa, MacCoOBOE YHUCIO, MPOTOHBI, HEHUTPOHBI. W30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPHOJUYECKYIO CUCTEMY.

2. Ilokaxwure, yemMy paBHbl YHUCIIEHHbIE 3HAYEHHUS KBAHTOBBIX 4YMCEN Ui DJIEMEHTA,
JITeKTPOHHAs KoH(Urypamms kotoporo 4523d. Uto xapakTepusyioT 5Ti KBaHTOBBIE umcma? Uto
3TO 3a aneMeHT? Ero cBoiicTBa U Moxy4eHHe.

3. Kakue BasieHTHBIE OpOUTAN XpOMa IPUHUMAIOT Y4acTHE B 00pa30BaHUU G - CBSI3€H U 1O
kakoMy Mexanmsmy B nome [Cr(H20)]*"? Kako Tun ruGpummmsarmun AO woHa Xpoma H
CTPYKTypa 3TOro noHa?

4. JKenezo, k00anabT, HUKENb. OJIEKTPOHHbIE KOH(PUIypallMd M CTENEHU OKHCICHHUS.
Xumnueckue cBoiicta. [lomyuenue. [Ipumenenne. Kak u3 uyryHa noiay4aroT cTajs.

5. Hamucate a5ekTpoHHYI0 (GOpMyTy XJIOpa W CEpbl B OCHOBHOM H BO30YXKJICHHOM
coctosHusAX. [lo anekTpoHHON (opMyse OIpeneNuTh MECTO €ro B IMEePHOAMYECKONW CUCTeMe
(rpynny, HOArpyMIy, IEPUOA) U KBAHTOBBIEC YHMCIIA AJIs BaJICHTHBIX 3JIE€KTPOHOB.
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9K3AMEHAIIMOHHBINA BUJET N2

1. I'nmaBHOE, OpOUTaIbHOE, CTMHOBOE U MAarHUTHOE KBAHTOBBIC YHCIA, KAK XapaKTEPUCTHUKU
COCTOSTHUSI DJIGKTPOHOB B aroMme. B3aMMOCBS3b MEXIy KBAaHTOBBIMU YHCIIAMHU. DJICKTPOHHBIC
000510ukH (ci10M), MO1000109KH (TIOICTION), aTOMHBIC opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. TIpogemMoHCTpHpPOBATh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacmmcarth KBaHTOBEIC
YHclia JJis BaJICHTHBIX 3JIEKTPOHOB aroma Mo.

2. KoBasieHTHass W BOAOpOAHAs CBs3b. MexaHU3Mbl KOBaJEHTHBIX CBsizel BiusHue
BOJIOPOJIHBIX CBSI3€H Ha CBOMCTBA BEIIECTB.

3. 3aBUCMMOCTH TTaPaMETPOB PACHICIUICHHUS OT TIOJIOKEHUS JIMTAH/IA B CIEKTPOXUMHUIECKOM
psay. BhICOKO- M HHM3KOCIHMHOBBIE KOMILUIEKCHI M OOBSACHEHHWE MX MArHUTHBIX U ONTHUYECKUX
CBOWCTB B TeOpHHM KpHcTaunueckoro mois. OO0bsicHuth Ha mnpumepax [Cr(NHs)s]Cls u
[Cr(OH)e]Cls

4. @Ou3NYeCKWil CMBICT BEIMYUH: MOTCHIMAT HWOHHM3AIMH, CPOJCTBO K DIEKTPOHY,
3JIEKTPOOTPHUIIATENIFHOCTh UM JIUIMOJIBHBIT MOMEHT MOJIeKYNbl. llepuoanyHOCTh B M3MEHEHUU
pa3MepoB aTOMOB, MX SHEPTUU MOHM3AIMH, CPOJICTBA K JIEKTPOHY M JIEKTPOOTPHIIATESIHHOCTH.
[Hkana snekrpooTpuniarenbHocTu.MloHHas W HEeNospHAs CBSI3U - KpailHHe ciydyau KOBAJIEHTHOM
cBsi3u. CTEIeHbh NOHHOCTH CBSI3U - KaK OHA OTPEICIIIeTCs?

5. lllenounsle MeTauibl. XuMuyeckue cBorictpa. [Ipumenenue.

9K3AMEHAIIMOHHBINA BUJET N3

1. DHepreTuyeckas CTPyKTypa aTOMOB. YPOBHU U TMOJYPOBHU SHEPruu. BuIpoKIeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSX U MOAYPOBHAX (B 000n04Kax u nmogobonoukax). Ha npumepe
BaHAJIMs PACCTAaBUTh KBAHTOBBIC YMCIIA JJII BAJICHTHBIX 3JIEKTPOHOB

2. Teopus rubpunuzanuu. HampaBieHHOCTh M KPATHOCTh XUM. CBSI3U. ['eOMeTpHsi MOJIEKYIL.
Teopus ['mnnecnu.

3. Kak o6pasyercst komruieke K[AI(OH)4] u xakue opOUTa M aJfOMUHUS yYacTBYIOT B €T0O
oOpa3oBaHWHM. YKa3arb THIN THOPHIM3AIHMH, OKPAIIMBACMOCTh, MArHHTHBIC CBOWCTBAa U
MIPOCTPAHCTBEHHOE CTPOCHUE KOMILIEKCA.

4. OcCHOBHBIE TIOJOXKEHUSI KBAaHTOBO-MEXAaHUYECKOW TEOpUH CTpoeHHs aTtomoB bopa.
SAnepnas Mozaens atoma. CTpoeHHE $pa, MacCOBOE YHUCIO, MPOTOHBI, HEHUTPOHBL. M30TOMBI.
ATOMHBIE MacChI 3JIEMEHTOB, BHECEHHBIE B TIEPUOIUYECKYIO CUCTEMY.

5. Tlokaxwurte, 4yeMy paBHBI YHCIIEHHbIE 3HAYEHHUS KBAHTOBBIX YHCEN JUIS DJIEMEHTa,
AJIEKTPOHHAS KOH(UTypalusi KOTOPOTO 45%3d2. Uro XapaKTEePU3YIOT 3TU KBaHTOBbIE yncia? Yto
3TO 3a 35ieMeHT? Ero cBoiicTBa M MoJy4Y€eHUE.

DK3AMEHAIIMOHHBINA BUJIET N4

1. Cnun snextpoHoB. [Ipuniun [laynu. EMKOCTH 371€KTpOHHBIX ypOBHEH, MOTypOBHEH U
AO 1no anexrponam. IlpaBuna I'ynna n Kieukosckoro. [Ins snemenra Cr 3d°4s" OIIPENEIUTh
KBAHTOBbIE YHCIIa JUIS YKa3aHHBIX AJIEKTPOHOB M BO3MOXKHBIE CTENEHU OKHcieHus. CBoiicTBa
XpoMa M €ro NpuMeHEHNE

2. OcHOBHBIE TUIIBI XUMUYECKON cBs3U. MoHHas cBs3b. KoBasneHTHas cBs3b. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MEXAHU3MBI €€ BOSHUKHOBEHHUS.

3. IlpuBectu crpykrypusie Gopmynsl coenuHeHuit CHzCl1, COCl,, CO;. YkazaTh THI
ruOpUIN3ali U KPAaTHOCTh CBSI3e€H B JAaHHBIX MouieKylnax. OOBSCHUTH pa3ivyusi B OTJEIBHBIX
CBA35X. MOJIEeKyIbI OJISIPHBIE WM HET?

4. I'maBHOe, OpOUTAIbHOE, CTMHOBOE M MarHUTHOE KBAaHTOBbIE YMCIIA, KAK XapaKTEPUCTHKH
COCTOSTHUSI DJIGKTPOHOB B aTtoMme. B3anMoCBs3b MEXIy KBAaHTOBBIMU YHCIIaMU. DJIEKTPOHHBIE
000J104yKH (CJ10M), 11010007109KHU (ITOJICIION), aTOMHBIE opOuTanu. ®@opMa, OpUSHTAIUS U EMKOCTb
AO. IlpogemoHCTpUpOBaTh BCE B3aUMOCBSI3W Ha mpuMepe aroma Mo. Pacnucarh KBaHTOBBIE
quciia 1711 BAJIGHTHBIX 2JIEKTPOHOB aToMa Mo.

5. Ilonydyenue u nmpuMeHEHUE Kelle3a, OTHOLIEHHE K BOJIE, KUCIIOTaM M I1leJio4aM, KOppo3us
€ro B KUCJBIX U LIEJIIOYHBIX CPEllax.
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9K3AMEHAIIMOHHBINA BUJIET N5
1.MHoroanexktponnbie atombl. Ilopsnok 3aceneHuss ypoBHeW, mnoaypoBHed u AO
snektpoHamu. [lpunnun Ilaynu, IlpaBuna I'ynpma m KiieukoBckoro. [l kKakux aTOMOB 3TO
npaBwio peanusyercs? IIpyHUMII MHHUMyMa »SHEPrud IpPU 3alOJHEHHUU AJIEKTPOHAMHU
nonypoBHell u opOutaneii. OcHOBHbIE W BO30YKIEHHBIE COCTOsSHMSI aToMoB. llouemy mocie
KaJIbLUS AJICKTPOHAMHU 3anojHsercs d-, a He p-TIoAypOBEHB?

2. 6 u - cBa3u. YUepe3 opOuTanu HapHCOBaTh CTPYKTypbl Mojekyn anetwieHa CoHy u
YKCYCHOU KHCIJIOTHI. YKa3aTh TUITBI THOPUAN3ALMN aTOMOB YITIEpO/ia B 3TUX COCTUHEHUSX.

3. Kakue BajieHTHBIE OpOUTaIN XpoMa MPUHUMAIOT y4acTHe B 00pa3OBaHUU G - CBA3CH B
nore [Cr(H,0)s]**? KakoB tnm rubpmmmsamuu AO HOHA XpOMa, MAarHHTHBIC CBOMCTBA,
OKpAIlIMBAaEMOCTb U CTPYKTypa 3TOro noHa?

4. DHepreTuueckass CTpyKTypa aTOMOB. YPOBHU M IOAYPOBHU 3HEpPruH. BbIpoikieHHBIE
cocrosiHus. Yncno AO Ha ypoBHSX U MOAYPOBHAX (B 00004Kax u nogobonoukax). Ha npumepe
BaHaJUs paCCTaBUTh KBAHTOBBIE YHCIA JIUIsl BAJIGHTHBIX 3JIEKTPOHOB

5. Teopust rubpunuzanuu. HarpaBieHHOCTh U KPaTHOCTh XUM. CBSI3U. ['eoOMeTpHst MOJIEKYIL.
Teopus ['mnnecnu.

D9K3AMEHAIIMOHHBINA BHUJIET N6

l.Ilepuoanueckuii 3akoH W nepuoauveckas cucrtema Menneneesa. llepuon, rpynmsl u
noarpynnsl. CemeiicTBa 351eMeHTOB. [IpUuMHBI IEPHOINYECKOTO U3MEHEHUSI CBOMCTB 3JIEMEHTOB.
Haubonee ycroiluuBble SJEKTpOHHBIE KOHuUrypauuu aroMoB. [lo kakuM Qu3nYecKuM
napaMerpaMm (HEprusi HMOHHU3ALMH, CPOJACTBA, JJIEKTPOOTPULATENBHOCTE M 3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIMYUTH METAILT OT MeTayuiouaa?

2. VKaxuTe, B KaKOM COCTOSSHUM TMOpUIU3alMU HAXOIUTCS KOMILIEKCOOOpa3oBareib B
HOHE [CO(OH)G]'4? Kak obpasyercs stor kommuiekc? OxapakTepu3oBaThb €ro MarHUTHBIC
CBOICTBa, CTPYKTYpPY U LIBETHOCTb. KOMITJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

3. Ilokaxkurte, yemMy paBHbl YHCIICHHbIE 3HAUEHUs KBAHTOBBIX YHCEN JMJIA DJIEMEHTa,
AJIEKTPOHHASI KOHPUTYpAIUsi KOTOPOTO 55%4d*. Yo XapaKTEepPU3YIOT 3TU KBAHTOBBIE yucia? Yro
3TO 3a 3neMeHT? Ero xumMuueckue cBoicTBa

4. B xakoM U3 CO€AMHEHUH JI0JIs1 KOBAJIEHTHOM CBSI3U OoJIbIIe: XJI0pUaax OepHIlIns, Maruus
i kanbius? OTBeT 000CHOBAT.

5. IlomyyeHue 1 XUMUYECKHE CBOMCTBA 3JIEMEHTOB 2 TPYIIIbI, [NIABHON MOATPYIIIHI.

DK3AMEHAIIMOHHBINA BUJIET N7

1. IleppoguyHOCTE B M3MEHEHUM Pa3MEpPOB aTOMOB, DHEPrus HMOHU3ALMM U CPOJCTBA K
ANIEKTPOHY M DJJEKTPOOTPULIATENIbBHOCTM B MepHojax U TIpynmax.  Bnwusnue
AJIEKTPOOTPHULIATEIBLHOCTH Ha MOJISIPHOCTD U BUJL XUMUYECKON CBA3H.

2. Meroa BaJIGHTHBIX CBSI3€d WJIM CHMHOBAs TEOPHs BaIEHTHOCTH. [IOJSpHOCTH  CBSI3U U
NOJIIPHOCTh MOJIEKYI. JlumonbHble MOMEHTHI. OnpenenuTs noiaspHocts mMoiekyn Hp, CHCl;
CH3Cl.Hapucosats pacnonoxeHue opOuTaiei B 3TUX MOJIEKyJIax B IPOCTPAHCTBE.

3. Ompenenute 3aps)i KOMIUIEKcOOOpa3oBaTeneil U KoopAMHAIMOHHbIE yHcia. Kakue u3
TUX KOMIUIEKCOB SBJIIIOTCS OKpAallleHHbIMM, MapaMarHUTHbIMU. Kakoill Bua rudpuausanuu u
crpykrypa B komiuiekcax Ko[CuCly] u [Cu(NH3)4](NO3),?

4. o u - cBs3u. HapucoBath cTpykTyphl MoJiekyn arnetuinera CoHy m yKCyCHOM KUCTOTHI.

5. IleproanyHOCTh B M3MEHEHUHM pa3MepOB aTOMOB, SHEPrus HOHU3AIMM U CPOJCTBA K
NIEKTPOHY M DJJIEKTPOOTPULATENIBHOCTM B IepuUojJax M Ipynmax.  BnusHue
AIIEKTPOOTPHUIIATEILHOCTH Ha MOJSIPHOCTh U BUJ] XUMUYECKON CBA3H.

DK3AMEHAIIMOHHBINA BUJIET NS
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1. ®opma u opuentamus AQO. Kak pacnonoxkeHsl AO B IPOCTPaHCTBE B MOJIEKYJIE
anetunena CoHp m mukiorekcane. OCHOBHBIE M BO30YXICHHBIE COCTOSIHUSI aTOMOB. ATOMHBIE
CIEKTPBI - YTO OHU OTPAKAIOT?

2. Kakoli u3 31€MEHTOB, JIEKTPOHHAs KOH(UTYpalus KOTOPHIX MPHUBEACHA HUXKE, UMEET
HauboONbIIee CPOACTBO K dekTpory? 1) ns’np’; 2) ns’np'; 3) ns'; 4) ns? 5) 4f'5d" 6s* Orser
o0ocHoBath. J{J1s1 5-ro BapraHTa pacnucarh KBAaHTOBBIEC YKCIIa BaJICHTHBIX AJIEKTPOHOB.

3. Ilepuoanueckuii 3aKOH M TepuoauuecKas cucrema Menpaeneesa. [lepuon, rpynmsl u
noarpynnsl. CemeiicTBa 3reMeHTOB. [IpUunHBI IepHOINYECKOr0 N3MEHEHHUS CBOMCTB 3JIEMEHTOB.
Haubonee ycroifuuBele 3IEKTpOHHBIE KOH(pUTyparmuu atomMoB. [lo KakuM (QuU3HUECKUM
napaMerpaM MOXKHO OTIMYHUTh METaJT OT MeTajiona?

4. Kakue 3 nepevncieHHbIX KOMIUICEKCHBIX coeanHeHnii mapamarautHel: | - Na[AgCly], Il -
Nas[NiFg], 1l - K3[PtClg]? Bumsl rubpuauzanuu? CTpyKTypa, OKpalinBacMOCTh, MarHUTHBIC
CBOICTBA ATUX COEAUHEHHUIA.

5. MeTtoz BaJeHTHBIX CBsI3e€d WM CHMHOBAsl TEOpHsl BaICHTHOCTH. [loJspHOCTH  CBSI3U U
HOJSIPHOCTh MOJEKyl. JlumonbHeie MOMEHTHL. OmnpenenuTh MNOJISIPHOCTh MOJEKYT BOABI H
CH;3Cl.HapucoBats pacronoxenne opOuTaieii 5THX MOJIEKYI B IPOCTPAHCTBE.

3K3AMEHAIMOHHBINA BUJET N9

1. IIpupoma XUMHYECKOM CBSI3U, YCJIOBUE M CIOCOOBI €¢ BO3SHUKHOBEHHs. Kak cBsi3aHbI
JUTMHA U 3Heprusi cBsi3u. OCHOBHBIE TUIIBI XUMUYECKOH CBsi3U. [l aMMuaKa, aleTuseHa U MOHa
aMMOHMSI HapHCOBaTh IIPOCTPAHCTBEHHYIO CXEMYy CTPOEHHUS MOJIEKYyJl uYepe3 opOuTanu u
OTIpeAeTUTh BUIbI THOPHUIN3ALINH.

2. Jlns smementa 3d°4s' ompenennTh KBAHTOBBIC WHCNA IS YKA3aHHBIX SICKTPOHOB H
BO3MOXXHBIE ~ CTENEHH OKucieHus. llomyuyeHme W  NOpUMEHEHHE JTOro JJIeMEHTa B
IPOMBIIIJICHHOCTH.

3. Kak pacrpenesnets! 0-5nekTpoHsl 1o opGutamsaM xpoma B komiuiekce [Cr(CN)g]*?
VYka3zare BHJI THOPUAM3ALMHU, MAarHUTHBIE CBOWMCTBA, OKPAIIMBAEMOCTb M IPOCTPAHCTBEHHYIO
CTPYKTYpY KOMILIEKCA.

4. Meronom MO noka3ats 3anosHenue MO nis monekyibl Oz . Onpenenuts ee MarHUTHBIE
CBOICTBA U MOPSAOK CBSI3U.

5. XuMH4uecKkue CBOMCTBA XJyiopa. Ero noiaydenne u npuMeHeEHue.

DK3AMEHAIIMOHHBINA BUJIET N10

1. KoBanentHast cBsi3b. OOMEHHBIN U JOHOPHO-aKIENTOPHBIH MEXaHW3Mbl BO3HUKHOBEHUS
XUMHYecKoM cBsi3u. PacnapuBanue snextpoHoB. IlpuBectu mpumepsl oOpa3oBaHus CBsi3ed B
MoOJIeKyJie a30Ta, aMMuaka, noHa BF,". ['mbpuanzanus u ee Buabl. YKa3are BUJ TMOPUAN3ALUH B
ammuake, nona BF, .

2. Kakne u3 xommiekcoB [Fe(CN)g]* u [Fe(H20)¢]®" anamarnuthele u mapamarnutHsre.
Ykaxure THUN TUOPUAW3AIMK W TPOCTPAHCTBEHHOE CTPOCHHE, OKpammBaeMocTb. OTBETHI
000CHOBATb.

3. Jlnst onmementa 30°4ST ompeneNMTh KBAHTOBBIC WHCNA JUIS YKA3AaHHBIX SICKTPOHOB H
BO3MOXHBIE CTENEHU oOkuciaeHus. [losyueHne W TOpUMEHEHHE JITOr0  JJIEeMEeHTa B
MIPOMBIIIJICHHOCTH.

4. Tlony4yeHue ¥ MpUMEHEHHE MIETOYHBIX METAJUIOB U UX XMMHUYECKHE CBOMCTBA.

5. Ilo kakuM MpUYWHAM CTETICHH OKUCJICHUS XJIopa MOXeT ObITh -1, +1, +5 u +7, a 'y ¢Topa.
TOJIbKO -1?

DK3AMEHAINMOHHBIN BUJET N11
1. BajneHTHOCT, ®  CTeNeHW OKHUCICHHS dJeMEeHTOB. OOBSCHUTH  MPUIHHBI
BO3HHUKHOBEHHUS BBICIIMX BaJCHTHOCTEH y xXyiopa u cephl. [IpogeMOHCTpUpOBaTh Ha MpHUMeEpax
HC10,, HC103, HC10,4, H,SO,. [Touemy momoOHBIX coenuHeHui HeT y (ropa? Uemy paBHA
BAJIEHTHOCTE a30Ta B a30THOI kuciore. OTBETHI 000CHOBATE.
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2. Vxazarp tun rudpuanzamu AO maraus u ¢pocdopa B mosiekynax MgCl, u PHCI..
HapucoBaTh CTpYKTYpHI C MOMOIIBIO opOuTanei. byaer nu y 3THX COCIMHEHHWH IHUITOJIBHBIN
MOMEHT PaBeH HYIO?

3. BajleHTHOCTb U CTENEHU OKUCICHHS AJeMEeHTOB. OOBSICHUTH MPUYMHBI BO3ZHUKHOBEHUS
BBICILIMX BaJIEHTHOCTEH y xjopa u cepsl. IIpogemoncrpupoBats Ha npumepax HC10;,, HC10s3,
HC104, HSO4. Uemy paBHa BaJ€HTHOCTH a30Ta B a30THOM Kuciore. OTBEThl 000CHOBATh.

4. Hon [Ni(CN)4]'2 TUaMarHuTeH win napamarauteH? JlaTh 0OOCHOBaHHWE M TOKA3aTh
3anonHeHue d-saexkTpoHoB 1o opbutansMm. Omnpegenute Tun rubpunmzauuun AO  u
MPOCTPAHCTBEHHYIO KOHPUTYPAIINIO, U OKPAITBAEMOCTh MOHA.

5. MlonHas, KoBajeHTHas U JOHOPHO-AKIENITOPHAsA XUMUYECKas CBs3b. [IpuBecTu mprumMepsl.
Mexaau3mbl 00pa3oBaHusl ITUX CBs3eH. G- W T - cBsizu. OQUHApHBIE W KpaTHbIE cBs3u. Kak
oTpeieNiIeTCsl MOPSAIO0K CBSI3U B METOJIE MOJIEKYJISPHBIX opOuTanei?

DK3AMEHAIIMOHHBINA BUJET NI12

1. MonHasi, KOBaJIEHTHAst U JOHOPHO-AKIENTOPHAs XUMUYECKas CBs3b. [IpuBecTr nmpuMepsl.
Mexanusmbl 00pa30BaHUs 3TUX CBs3€M. 6- U T - cBA3M. OAMHapHble U KpaTHble cBs3M. Kak
ornpeensercs ruOpuaAn3aLus B Iporaxe, STUIeHe, OeH30I1e U cepHOH KucaoTe?

2. Kakue U3 MepedyrcIeHHbIX KOMIUIEKCHBIX COCIMHEHWI MapaMarHUTHBI U OKpAIICHBI:
Na[AgCly], Nay[NiFg], K3[PtCls]? Omnpemenute uX CTPYKTYpbl, MarHUTHBIC CBOWCTBA,
THOPHIN3AIHIO.

3. Kak 00bsicHUTB, 4TO 3HEprus noHu3auuu Be Oomnbiie, uem y Li, a y B Menbie yem y Be?
(Li, J=5,393B; Be, J =9,32 3B, B J = 8,12 3B).

4. OcHOBHbBIE TOJIO)KEHUS KBAHTOBO-MEXaHMUYECKOW TEOpHM CTpoeHHs aTtomoB bopa.
Snepuas monmens aroma. CTpoeHHE sijipa, MAacCOBOE€ YHCIO, MPOTOHBI, HEUTPOHBL. M30TOmBLI
ATOMHBIE MaccChl 3JIEMEHTOB, BHECEHHBIE B IIEPHUOMUECKYIO CUCTEMY.

5. Teopust rubpuamnzanuu. ['eomerpus monexkyn NHs H,O, BeCl, u yKCycHOW KHCIOTHI.
Kakoil Bug rubpuauszanuu B 3TUX Mojekyiax. Kakoil Tun cBs3u ompezenser ruOpuau3anuo u
IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIBI?

DK3AMEHAIIMOHHBINA BUJET N13

1. Meron monekynspubix opoutaneii (MO JIKAO) B npuioxeHUM K JABYXaTOMHBIM
MOJICKYJIaM U MOJICKYJISIPHBIM HOHAM Bogopoza (+1) u azota (+1),

2. Tlokaxute, yeMy paBHBI YHCJICHHBIC 3HAUEHHS KBAHTOBBIX YHCEN I DJIEMEHTA,
JIIeKTpOHHAs KoH(urypamus kotoporo 3d'4s?. Uto xapakTepusyioT 5TH KBaHTOBBIE umcma? Uro
3TO 3a ’neMeHT? Ero cBoiicTBa U Moixy4eHue.

3. IlonmydeHue U CBOMCTBA LIEIIOYHO3EMETbHBIX METALIOB.

4. Teopust bopa. CriekTpsl aTOMOB, YTO OHU OTPAXKAIOT M KaKOBAa UX POJb B CTAHOBIICHUH
TeopuH cTpoeHus atoma? KBaHTOBble umcina M uX (pusnyeckuit cmpica. Pacnucarte KBaHTOBbIE
Yrcia JUIs BJICHTHBIX DJIEKTPOHOB JKele3a.

5. Kakue BaneHtHble opOutanu nona kobansta (I11) mpuauMaror yuactue B 0oOpa3oBaHUM
o-cesseit B mone [CO(NHs3)s]*? KakoBbI TN THOPHAM3AIMH BaJICHTHBIX OpOHTANeii w
IPOCTPaHCTBEHHAs CTPYKTypa 3TOro HoHa?

SK3AMEHAIIMOHHBIA BUJET N 14

1. Teopust bopa. CriekTpbl aTOMOB, YTO OHU OTPAXAalOT U KaKOBAa UX POJIb B CTAHOBJICHUHU
Teopun cTpoeHus aroma? KBaHTOBbIe ymciia u ux (pu3myeckuii cMmbica. PacmucaTth KBaHTOBBIE
qrclia 7Sl BAICHTHBIX AJIEKTPOHOB kelne3a. KakoB (pU3n4eckuii CMBICI ATHX KBAHTOBBIX YHCET?

2. IlonydyeHne M XMMHYECKHE CBOWCTBA HUKENIA W Meau. [IpuMeHeHue 3THX METalioB B
MPOMBILIEHHOCTH.

3. Kak 00pa3yroTcsi KOMIIEKCHl W KaK PAaCCENISIOTCS AJIEKTPOHBI HA aTOMHBIX OpOUTaIISIX
komruiekcooopazoBarens st komiuiekcoB Ko[PtClg] wu  K3[CrCly] coorBercTBeHHO. OTH
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KOMIUIEKCBHI OKpaIlleHbl? DJTO MapaMarHETHKH WU JWaMarHeTHKU? YKa3aThb THOPUIN3AIUI0 U
CTPYKTYpY. BbICOKO- MM HU3KOCTTMHOBBIE?

4. OCHOBHBIE THUITBI XUMHYECKON CBsi3U. MoHHas cBs3b. KoBasieHTHas cBsizb. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI €€ BO3HUKHOBeHHs. [loka3aTts Ha mpuMepax.

5. B kakom coequnenuu PHz (l11), POC13 (V) umeer mecro rubpuansanus AO dochopa?
VYka3arb TUI THOPUIN3ALIUH.

DK3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaJleHTHBIX CBSI3€M WM CIMHOBAs TEOpUsl BaJeHTHOCTU. [IpuBecTu mpumepsl
obpazoBanust mosiekyn PCls, PCls u nona BF, IlomsipHOCTE  CBSI3M M TOJIIPHOCTH MOJICKYJI.
JunosnbHbIE MOMEHTHI U CTPYKTYpa.

2. MexMonekyasipHble B3aUMOJICUCTBUS. BuIbl B3aUMOJEHUCTBUA U TNPUYUHBI U3
nosiBieHus. Kak oHu BIMAIOT Ha CBOICTBA BelllecTBa?

3. B kakom coequnenuu PHjz (111), POC13 (V) umeer mecto Ta win uHas rudopuanzamnus AO
docdopa? OTBeT 060CHOBATE.

4. Meramunueckasi cBsi3b. BogopoaHas (MeXMONIEKyIsIpHast U BHYTPUMOJIEKYIIIPHAs) CBS3b.
[IpuunHbl €e BOZHUKHOBEHUS. BiusHue BOJOPOAHBIX CBS3€ Ha CBOWCTBA BEIIECTB (HA PUMEPE
BOJIbI U PTOPUCTOBOOPOAHON KUCIOTHI).

5. Jlas smementa 3d°4s? ompenennTh KBAHTOBBIC WHCNA JUIS YKA3AHHBIX SICKTPOHOB H
BO3MOXKHBIE CTeNeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKkuil CMBICT KBaHTOBBIX
yycesn? NoJy4yeHUe 3TOro 3aeMeHTa?

DK3AMEHAIIMOHHBINA BUJIET N16

1. Ipusectu crpykrypHsie Gopmynsl coemuneHuii CH3zC1, COCl,, CO,. YkazaTh THI
ruOpHUIN3ai U KPAaTHOCTh CBSI3€H B JAaHHBIX MouieKynax. OOBSCHUTH pa3ivuusi B OTICIBHBIX
cBs3ax. [louemy nepBbIe J1BE MOJIEKYJIbI ITOJIIPHBIE, @ TPEThS HET.

2. OxapakTepu3oBaTh IO BCeM mapamerpaM Kommiekcublii uon [Fe(NCS),]% Kak om
obpasyetca? CuuTarh, 4TO 3TO JIUTaH[ CUIIBHOTO OIS,

3. KoBanenTHas cBsi3b. OOMEHHBII U JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl BO3ZHUKHOBEHUS
xumuyeckoi ces3u. [IpuBectu npumepsl. Pacniapupanue 31ekTpoHoB. ['uOpuau3anys u ee BUbl.

4. Ot Kakux MapaMeTpoB  3aBUCUT  BeJIMYMHA [apamMeTpa  pacllerieHHs?
CHeKTpOXUMUYECKUH Pl JINTAaH/I0B.

5. Ilony4yenue u npuMeHEHHe IMHKA. Ero XumMmuyeckue CBOMCTBA.

3K3AMEHAIIUMOHHBIA BUJIET N17

1. MexaHusM B3aUMOJIEHCTBUS KOMIUIEKcooOpa3oBarenb — Jura"ael B Tteopun BC.
Tunuyeble MOHBI-KOMIUIEKCOOOpa3oBarenu, rubpuauzanus ux AQO. CnekTpoXMMHUYECKHH psij
auranjoB. OT 4ero 3aBUCHUT MapaMeTp paciienieHus?

2. Ilpusectn crpykrypHbie ¢opmyinsl coequnenuit CHzCl, COCly, SO,. Ykazate Tun
ruOpuAM3alMi U KPaTHOCTb CBsI3€i B JaHHBIX MojeKyhaax. OObSACHUTH pa3inyus B OTIEIbHBIX
CBA351X. MoJIeKyJIIbl OJISIpHBIE WU HET?

3. Jlnst onmementa 3d°4s? ompenennTh KBAHTOBBIC WHCNA JUIS YKA3aHHBIX SICKTPOHOB H
BO3MOXHBIE CTEMEHU OKHUCIEeHUsA. UTo 310 3a 3neMeHT? KakoB (u3MuUecKuil CMBICIT KBaHTOBBIX
yycesn? NoJy4yeHHe 3TOTO dJIeMeHTa

4. OOmiast XapakTepUCTHUKA S- U P-dJIEMEHTOB - U3MEHEHHE JJIEKTPOHHBIX KOH(PUTypalui,
pa3MepoB aTOMOB, HOHHU3ALMOHHBIX IOTEHIIMANIOB, 3JEKTPOOTPULIATEIbHOCTH, CTeNneHei
OKHCJICHHUS.

5. K3[ZnCly]; I - K3[Zn(OH)4], eciu Ky, COOTBETCTBEHHO paBHBL: 1.101°"36 .10 Kakosa
KOHIIEHTpAaLUsl HOHOB IIMHKA (B MoJb/11) B 0,1 M pacTtBOpe 3THX KOMIUIEKCOB. OXapaKTepr30BaTh
1o BceM mapameTpam komiiekcHbiid HoH Kp[Zn(OH)4]. Kak on obpa3syetcs?

DK3AMEHAIIUMOHHBINA BUJIET NI18
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1. OxapakTepu3oBaTh 10 BceM mapamerpam komriekcHbid noH [Pt(NH3)4Cly], B ToM uncne
1 ero oopa3oBaHusI.

2. Jlas smemenra 3d°4s? ONPENEIUTh KBAaHTOBBIE 4HMCiIA JJI1 YKa3aHHBIX JJIEKTPOHOB U
BO3MOXXHBIC CTENEHU OKUCICHHS. XHUMUYECKHE CBONCTBA M NPHUMEHEHHE 3TOr0 3JEMEHTa B
MPOMBIIUIEHHOCTH.

3. Merog MO JIKAO. OcHOBHBIE TTOJIOKEHUS MeTOa. PactiucaTs MOJICKYJIIpHBIE OpOUTAIH
1u1st MoJiekyJsipHoro nona CN'.

4. VMloHHasi 1 HEMOJISIpHAs CBSI3M - KpailHUE Cllydau KOBAJIEHTHOM cBsi3U. CTeneHb HOHHOCTH
cBs13u. Yepes Kakyro BEJIMUMHY OHA omnpejensercs?

5. Cunern. [lonydyeHne 1 XMuMHUYECKUE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJET N19

1. IIpuBectn cTpykrypHble (opmyisl coeaunenuit yrinepoxna: Co,Hp,, HCOH, CH3COOH.
Kakyto creneHb OKHCIIEHUS! U THOPUIN3ALUIO UMEET YIIIEPO B 3TUX COSAUHEHUSX ?

2. MHoroanektponHble atoMbl. llopsimok 3aceneHuss ypoBHeW, moaypoBHed u AO
anekTpoHamu. [lpaBuno I'ynpa u KieukoBckoro. B kakom ciayyae U AJis 4ero MmpUMEHsETCS
npasuiio KineukoBckoro?

3. MonHas u HemossipHasi CBSI3U - KpaliHUe cly4au KOBaJeHTHOM cBsi3u. CTeneHb HOHHOCTU
cBs3M. Yepes KaKkyro BETMUMHY OHA ONpeAenseTcs?

4. OxapakTepu30BaTh 0 BeeM napamerpaM komiurekcueie noust [Ni(NHs)e]?" u [NiFe]* B
TOM YHCJIe U UX 00pa3oBaHUE.

5. Tutan. X¥UMUYECKHUE CBOVWCTBA U IIPUMEHECHUE.

DK3AMEHAIIMOHHBIA BUJET N20

1. MloHHas 1 HemossipHas CBSI3U - KpaliHUE cllyyau KOBaJEHTHOM cBsi3u. CTeneHb HOHHOCTU
cBsA3U. Uepes KaKylo BEJIMYMHY ONPEAEIAETCS CTENEHb HOHHOCTHU CBs3U? B KakoMm ciywae cBs3u
NOJIIPHBI, @ MOJIEKJIA B 11eJIOM HenoJssipHa. [IpuBectu npumepsl.

2. MHoroanektponsusle atoMbl. llopspok 3aceneHus ypoBHeW, mnoaypoBHen u AO
anexktpoHamu. IIpaBuio I'ynpa m KneukoBckoro. B kakom ciydae W i 4ero NpUMEHSETCS
npaswio KieukoBckoro? [Tokaxkure mouemy Hociie Kaublus 3amoiHseTcs d-moaypoBeHb, a He p-
MOYPOBEHB?

3. Kakue BaneHTHble opOUTaIM aTomMa KoOajabTa MPUHHUMAIOT ydacTHe B OOpa30BaHUM G-
csazeit B komruiekce [CO(NH3)s]Cls KakoB Tum rudpummzanuu AO atoma KoOajabTa M KakoBa
IIPOCTPAHCTBEHHAS CTPYKTypa ero noHa? OKpalnBaeMoCTb U MarHUTHBIE CBOMCTBA KOMIUIEKCA.

4. PacriicaTh KBaHTOBBIE YKCIIA JJIs1 BaJICHTHBIX AIEKTPOHOB MapraHiia u camapusi.

5. Kpemnuii. XuMuueckue cBOWCTBA U IPUMEHEHHUE.

DK3AMEHAIIMOHHBINA BUJET N21

1. ®usnueckuii CMBICI BEIWYMH: IOTEHUMAT HWOHU3ALMM, CPOACTBO K DIIEKTPOHY,
ANEKTPOOTPUIATENIBHOCTh M AUMOJIBHBIA MOMEHT MOJEeKynbl. [lepuoandyHOCTh B HM3MEHEHUU
pa3MepoB aTOMOB, X SHEPruil MOHMU3AIMH, CPOJICTBA K DJIEKTPOHY M 3JIEKTPOOTPHULIATEIHHOCTH.
[lIxana snekrpoorpuniarenbHocTU.MloHHas M HenoisgpHas CBS3U - KpailHUE Cilydau KOBaJIEHTHOMN
cBs3u. CTeneHb HOHHOCTH CBSI3U - KaK OHA ompezensercs?

2. lllenouynsie MeTamibl. XUMHUECKHE cBOMCTBA. [IpumeHeHue.

3. Kakue BaneHTHbIe opOUTaIM aroma KoOanbTa MPUHMMAIOT ydyacTHe B OOpa30BaHUU G-
csazeit B komruiekce [Co(H20)]Cl; Kakor tun rubpuamzanuu AO atoma ko0anbTa U KakoBa
MIPOCTPAHCTBEHHAs CTPYKTYypa ero noHa? OKpairBaeMoCTb U MarHUTHbIE CBOMCTBA KOMILJIEKCA.

4. I'anorensl. [Tony4yenue, xumuueckue cBoiicTa ¢propa u xjopa. I[lpumenenue.

5. MexmonekynspHble B3aumojeiicTBus. Kak (opmupyroTcss 3TH B3auMOJEHCTBUS M Ha
KaKH€E CBOMCTBA BEIIECTBA BIUAIOT?

3K3AMEHAIIMOHHBIA BUJIET N22

58



1. DHepreTuyeckas CTPYKTypa aTOMOB. YPOBHU M MOJIYypOBHU SHEpPruu. BuIpoikaeHHbIE
cocrossaus. Ymcno AO Ha ypoBHSAX M TOAYpPOBHSX. [JaBHOe, OpOWTAIIbHOE M MAarHUTHOE
KBAaHTOBBIC YMCJIA KaK XapaKTEPUCTUKH COCTOSHUS DJIEKTPOHOB B atome. CIHH 3JIEKTPOHOB.
B3aumocBa3b kBaHTOBbIX unced. [Ipunnun [laynu, [IpaBuna I'yaaa u KieukoBckoro. [IpuBenure
MpUMEPHI JBYX MOCIEAHUX MTPABUJL.

2. [Toyemy nByxaTOMHBIE MOJICKYJIbI Py, ASy, SD, B 0OBIYHBIX YCIOBUSIX HECTAOUIIBHBI, B TO
Bpemsi kak Mouyiekynsl N oTHocsaTcst k Hambonee ycroiumBeiM? @DocdopHas kucinora. Ee
CTPYKTypa U ruOpuu3anusl.

3. Xpowm u peppoxpom. Iloxyuenue. [Ipumenenue.

4. KakoBa NpOCTpaHCTBEHHAas CTPYKTypa, THUI TUOPUAM3ALMU, OKPAIIUBAEMOCTh U
marHuTHse cBoiictBa noHoB [Cr(CN)e]* u [Cr(H,0)6]**

5. MexmornexysipHas 1 BHyTPUMOJIEKYJIIpHas BOAOPOHAs CBs3b. MexaHu3M oOpa3oBaHus
Y BIIMSIHAE HA CBOMCTBA BEILECTBA.

D9K3AMEHAIIMOHHBIN BUJET N23

1. KakoBa mpocTpaHCTBEHHAss CTPYKTypa THII TMOPHIU3alMH, ONTHYCCKUE W MarHUTHBIC
cBoiictBa nona [CU(CN)4]*? HasBanue komIwIekca.

2. DHeprusi MOHU3AIMH, CPOJCTBO K JJIEKTPOHY M AJIEKTPOOTPHUIATEIBHOCTh. YUTO
XapaKTePU3YIOT 3THU BEIUYUHEL. [ /1€ U JJIs 4ero OHU MPUMEHSIOTCS?

3.IlpuBecTH MPOCTPAHCTBEHHBIC CTPYKTYPhI COCTMHEHHI Yepe3 aToMHbIe opOouTanu SiHg,
Si0,, H,Si0;. Kakue creneHr OKHMCIACHHUS MMEET KPEMHHE B JaHHBIX MoJiekyiax? OmpeneiauThb
TUI THOPUIN3AIUK B OTHX MOJIeKyJaX. [1oJspHBI 1 JaHHBIE MOJICKYJIbI?

4. MonuOaen. DnekrponHas koHpurypamus. [lonmydenne u npuMeHeHue.

5. Kak onpenenstorcs pasmepsl atomoB? Ypasuenue Ilpenunrepa. OCHOBHBIC TOJOKEHUS
Y 9TO 110 CMBICITY O3HAYaeT KBaJIpaT BOJTHOBON (DYHKIIMH B 3TOW YpaBHCHUUN?

DK3AMEHAIIMOHHBINA BUJIET N24

1. Ilpunnun HeompeneneHHOCTH ['elizeHOepra U BEpPOATHOCTHOE OMHMCAHUE COCTOSHUS
DIIEKTPOHOB B aToMax. DIIeKTpoHHOe obmako. OpoOurtans. Dopmbl opOuTaneit mns s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE 4HCIIO ompeaenseT ¢popmy opOutanu. YeM OTIUYAIOTCS G U T —
cBs3u? Kak onpenensiercs pazmep atoma?

2. Jlns onemenra 3d’4s? OINPEACINTh KBAHTOBBIE YMCIA I YKa3aHHBIX JJIEKTPOHOB U
BO3MOXKHBIE CcTeNeHu okucieHuss. Uto 3to 3a snemeHT? KakoB (pu3nuecKuil CMBICIT KBaHTOBBIX
yucen? [lomydyeHne U MpUMEHEHNE ATOTO MJIEMEHTA.

3. Kakue BaneHTHbIe opOUTaIM aroma KoOanbTa MPUHMMAIOT ydacTUe B OOpa30oBaHUU G-
ceszeit B komrutekce [CO(NH3)s]Cl, Kakos tum rubpumusanuu AO aroma kobaibTa W KakoBa
IIPOCTPAHCTBEHHAs CTpyKTypa ero nona? Ha3sanmelO oxpaimBaeMoCTh U MarHUTHBIE CBOWCTBA
KOMILIEKCA.

4. Hamwmcatrs snexkTpoHHYIO (OpMyly Xjopa M Cepbl B OCHOBHOM U BO30YKIEHHOM
coctosHusX. [lo anekTpoHHON (opMyne ompenenuTh MECTO €ro B INEpPUOJUUECKO cucrteme
(rpynny, HOArpyHIy, IEPUOA) U KBAHTOBBIE YKCIIA /1JISl BAJICHTHBIX JIEKTPOHOB.

5. Banammii. IlomyueHue M nIpUMEHEHHE B INPOMBIIUIEHHOCTH. CTENEHM OKUCIECHHS U
XUMHYECKHE CBOWCTBA.

SK3AMEHAIIMOHHBIN BUJET N25
1. MeTon BaJICHTHBIX CBSA3€H WJIM CIIMHOBas Teopusi BalleHTHOCTU. [IpuBectu mpumepsl
obpazoBanust moiekyn NH3 PCls, PCls u mona BF, . HapucoBare ux mpocCTpaHCTBEHHBIC
CTPYKTYpHI Uepe3 aTOMHBIE OpOUTAIIH.
2. Hammcarp snexktpoHHyI0 (GOpMyTy XJopa U CEpbl B OCHOBHOM M BO30YXKIEHHOM
cocrosiHUsX. [lo 2nmeKkTpoHHOU (opMylie OmpenenuTh MECTO €ro B IMEePUOJUYECKON CHCcTeMe
(Tpymimy, HOATPYIITY, IEPHO/T) M KBAHTOBBIE YHCIIA TSI BAICHTHBIX JJIEKTPOHOB.
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3. YkaxuTe, B KaKOM COCTOSIHUM THOPHIM3AIMH HAXOAUTCS KOMIUIEKCOOOpa3oBareib B
HOHE [CO(H20)6]+3? Kak oOpasyercs stoT kKoMmiuiekc? OxapakTepu3oBaTh €ro MarHUTHBIE
CBOICTBa, CTPYKTYpPY U LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN ?

4. MexXMONeKyIapHbIe B3aUMOICHCTBHUS.

5. Cepa. [lonyyenue, npuMeHEHUE U XUMUYECKHE CBOMCTBA.

D3K3AMEHAIIMOHHBINA BUJIET N26

1. TlpuBectu crpykrypHbie Gopmynsl coenumHenuit CH3C1, COCl,, CO;. YkazaTh TUI
ruOpuIU3al ¥ KPaTHOCTh CBA3EH B JaHHBIX MoJieKynax. Kakue W3 NMpHBEIEHHBIX MOJEKYI
00J1a/1a10T TUNOJLHBIM MOMEHTOM, a KaKue - HET U Mo4Yemy?

2. Teopusa rubpuauzanuy. HampaBieHHOCT U KPaTHOCTh XUM. CBSI3U. UeM orpenensercs
FEOMETPHUSI U JAMUIOJbHBIA MOMEHT MOJIeKysl. CTpoeHHMEe U XMUMHUYECKas CBA3b B COCIUHEHHUSX.
MeTto/1 BalleHTHBIX CBA3EH UM CIIMHOBAs TEOPHS BAJICHTHOCTH.

3. ®ochop. TlomydyeHue, NMpUMEHEHHE W XUMHUYECKHE CBOHCTBA. BO3MOXKHBIE CTENEHU
OKHCJICHHUS.

4.Yxaxure, B KAKOM COCTOSIHUU THOPUIN3ALIUN HAXOAUTCSI KOMILJIEKCOOOpa3oBaTesb B HOHE
[Mn(OH)s]™*? Kak obpasyercst 10T Komiuiekc? OXapaKTepH30BaTh €ro HA3BaHHE, MATHUTHBIC
CBOMCTBA, CTPYKTYPY U LIBETHOCTh. KOMIIEKC BHICOKO- MJIM HU3KOCITUHOBBIN?

5. Ilokaxure, yeMy paBHbl YHCIICHHbIE 3HAYEHUS KBAHTOBBIX YHCEN Ul 3JIEMEHTA,
3MEKTPOHHAs KOHPUTYpALUsS KOTOPOTro 4d'5s%. Yro XapakTEepPU3YIOT 3TU KBaHTOBbIE yucia? Yro
9TO 3a neMeHT? Ero xumuueckue cBOMCTBa

DK3AMEHAIIMOHHBINA BUJIET N27

1. Touemy monekynsl SnCly u PbCly, cymectByromiye B ra3000pa3HOM COCTOSIHUU, UMEIOT
yraosyto popmy, a HgCl, u CdCl; - nuneiHyro?

2. Mero/ BaJeHTHBIX CBSI3el WM CIIMHOBAs Teopus BajdeHTHOCTH. Ilokas3are Ha mpuMepax
N2, BF4" IlonspHOCTB CBSI3M U MOJSIPHOCTb MOJEKYJ. J[UIONbHBIE MOMEHTBI CBA3EH M MOJEKYIL.
Bcerna i onu coBniaatot?

3. Kakme m3 xommiekcoB [V(CN)s]* u [V(H20)]*" nmamarnurtHBIe M mapamMarHuTHSIC.
VKaxure Ha3zBaHUE, TUN T'MOPUIU3ALMM, MPOCTPAHCTBEHHOE CTPOCHHE M OKPaIlUBACMOCTb.
OTBeTBI 000CHOBATD.

3. Jlnst onmementa 30°4S’ ompenennTh KBAHTOBBIE WHCNA IS YKA3aHHBIX SIEKTPOHOB H
BO3MOXKHBIE CTETEHH OKHCIeHHus. [lomydyeHWe © TpPUMEHEHHE JTOTO DJJEMEHTa B
IPOMBIIIJIEHHOCTH.

4. MexMmouneKyspHoe (OpHeHTalMOHHOE, VMHJYKIIHOHHOE, JTUCIIEPCUOHHOE)
B3aUMO/IEIICTBHE MOJIEKYI.

5. Pe3oHaHCHBIE CTPYKTYpHI.

DK3AMEHAIIMOHHBINA BUJET N28

1. Onpenenute 3apsa KOMIUIeKcooOpazoBareneil M KOOpJAHHAIIMOHHBIE 4ncia. Kakue u3
ITUX KOMILUICKCOB SIBIISIOTCS OKpallleHHbIMH. Ha3BaHue, CTpOCHHE, OKpaIllMBaeMOCTh |
MarauTHbIe cBoiicTBa komiuiekca Ko[CuCly]? Kakoii Bix rubpuan3aniy B 3T0M KOMILIEKCE.

2. IlepBblii 3aKOH TepMOAUHAMHUKU. BHyTpeHHsis1 sHepruss u HHTanenus.  Kpurepuu
CaMOIIPOU3BOJIBHOTO TPOTEKaHMs XHUMHUYECKUX pEeaKIuid.DHTAIBIUUHBIA W SHTPONMHUHBIN
(aKTOpbl XUMHUECKHX PEAKIIUI.

3. Kak o6pasyercs kommiekc K[AI(OH)4] n xakue opOuTanu aatoMUHHS y4acTBYIOT B €rO
oOpa3zoBaHuM. YKa3zaTb THUI THOPHIM3AIMHU, OKpPAIIMBACMOCTh, MArHUTHBIC CBOWCTBA W
NPOCTPAaHCTBEHHOE CTPOCHHE KOMIUIEKca.3

4. OCHOBHBIC IOJIOXKCHUSI KBAHTOBO-MEXaHHUYECKOH TEOpHH CTPOEHHsS aToMoB bopa.
Snepnast monmens atoma. CTpoeHHe spa, MaccoBO€ YHUCIO, MPOTOHBI, HEWTPOHBI. M30TOmMBI.
ATOMHBIC MacChl SJIEMEHTOB, BHECEHHbBIC B MEPHOANYECKYI0 cucTeMy. KakuM 00pa3oM CHeKTpbl
aTOMOB CBHITPaJIA POJIb B CTAHOBIICHUU Teopuu bopa?
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5. Harpuii. ITpuponnsie pecypesl. Ilonyuenue. CoiictBa. IIpumenenue.

DK3AMEHAIIMOHHBIA BUJIET N29

1. Amtomunuid. [Ipupoansie pecypcesl. [lonyuenne. CpoiictBa. [Ipumenenue.

2. 3axoH ['ecca u cnenctBust u3 Hero. DHeprus [ m66ca peakiuu CaCO3; = CaO + CO; paBHa
Apro = - 28,55 x/Ix. Paccuurath 3HaueHue koHcTaHThl paBHoBecus K, mpu T=500 u 1000K.
Ornpenenuth HampaBlieHUE Mpoiiecca. Uemy rmaBHa paBHOBECHAs! TEMIIEpaTypa 3TOU peakiuu?

3. Kakue BaneHTHBIE OpOUTaNM XpoMa MPUHUMAIOT ydacThe B 00pa30BaHUU G - CBA3CH B
nore [Cr(H.0)s]**? KakoB Tun rubpmmmsarmun AO HOHa XpoMa H CTPYKTypa dTOTO HOHA?
HasBanue, cTpyKkTypa, OKpalimBaeMOCTh 1 MarHUTHbIE CBOMCTBA.

4. XKenezo, XpoMm, HUKENIb. DIEKTPOHHBIC KOHPUTYpALIUU U CTENeHU okucienus. [lomydyenune
U IIpUMEHEHHUE.

5. Mens. IIpuponssie pecypcsl. [lonydeHue, MpUMEHEHNE U XUMUYECKHUE CBOMCTBA.

DK3AMEHAIIMOHHBI BUJIET N30

1. [To kakoMy MexaHW3MY JHTaHAbl 00pa3yIOT CBSI3b C KOMJIGKCOOOpazoBaTeleM B
OKTa3IpUIeCKOM BbICOKOCITHHOBOM HoHe [COFg] . Pacrucars cxemy o0pa3oBaHUs KOMIUIEKCA.
MarHuTHbIe CBOMCTBA Ha3BaHHE, CTPYKTYpa M OKPAIICHHOCTh KOMILICKCA.

2. Teopus kpuctaymudeckoro moss. [Ipupoga XUMCBS3M KOMILIEKCO00pa30BaTelb - JIUTaHI.
Pacmeruienne d-moaypoBHS KOMILIEKCOOOpa3oBaTelisi B OKpY)KeHHH JuraHaamu. [lapamerp
pacmerienns. Pacmeruienne d-moaypoBHS KOMIUIEKCOOOpa3oBaTelii B OKTadAPUYECKOM U
TETPASAPUUYECKOM OKPY>KEHUU JuranaaMu. CHeKTpOXUMHYECKUN Psijl TUTaHOB.

3. OnpenenuTb BO3MOKHOCTh CaMOIPOU3BOJILHOIO IpoTekaHus peakuuu PbO) + CO(y =
Pbyy + CO,r nIpH CTaHIAPTHBIX YCIOBHAX. YKAXKUTE 3HAK AS° xp. OTBETBI 0OOOCHYMTE.
OnpenenuTh paBHOBECHYIO TEMIIEPATYPY PEAKIIHH.

4. Mapraner. [Tpupoansie pecypcbl. [Tonyuenue, npuMeHEHNUE U XUMUYECKHE CBOWCTBA.

5. 3aBHCUMOCTH TTapaMETPOB PACHICIUICHUS OT TOJOXKEHUS JIUTAH/A B CIEKTPOXHUMHYIESCKOM
psimy. BBICOKO- M HHU3KOCHHHOBBIC KOMIUICKCH. OObsicHuTh Ha mpumepax [Cr(NHs3)s]Cls u

[Cr(OH)G]C|3

IlepeyeHb BONPOCOB U 3aJaHMH AJIsl HOATOTOBKHU K IK3aMEHY

(OIK-1: UOIIK-1.2, MOIIK- 1.2, UOIIK-1.3; ONK-2: UOIIK-2.1, UOIIK-2.4,

OIIK-5: UOTIK_5.1, UOIK-5.2, UOIIK-5.3):

1. SAnepnas mognens aroma. CTpoeHHME s1pa, MacCOBOE YHCIO, NPOTOHBI, HENTPOHBI.
Crtpoenue aroma Bogopona. [loctynarsr u Teopust bopa. Cnekrpsl atomoB. M3otomnbl. M306apsr.
ATOMHBIE MacChl JJIEMEHTOB, BHECEHHBIE B IEPHUOJUYECKYIO CUCTEMY.

DHepreTuyeckas CTpyKTypa aTOMOB. YPOBHU M TOIYpPOBHHM SHEpPruu. BripokaeHHBIE
cocrosHus. Yucno AO Ha ypoBHSAX M NMOAYPOBHAX (B oOonoukax M mopobonoukax). ['maBHoe,
OpOMTaIbHOE W MAarHUTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CrivH 31exTpoHOoB. [IpuHnun [Taynn. EMKOCTB 35IeKTPOHHBIX YPOBHEH, OAypoBHEN U AO
o anekTpoHaM. [IpaBuino ['yana. B3anmocBsA3b KBaHTOBBIX 4Kcen. [[pHHIUIT HEONPEIETEHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aTroMax. DJIEKTPOHHOE
obnako. I'pannuynas mnoBepxHocTh. IlnoTHOoCcT BeposTHOCTH. DYHKIUS  paauaIbHOIO
pacnpeneneHusl MIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPreTUYECKHE YPOBHH, IOTYpPOBHH,
atomHbie opouTanu. ®opma u opuentaius AO. OCHOBHBIC ¥ BO30YXICHHBIE COCTOSIHHSI aTOMOB.
ATOMHBIE CIIEKTPBI U UTO OHU OTPAKAIOT?

MHoroasnexktponssle aromel. [lopsnok 3acemeHust ypoBHEH, mnoaypoBHer u AO
anektpoHamu. [lIpaBuno KieukoBckoro. IlpuHIMIBI 3amoiHEHUsT OpOMUTaNel 3JIEKTPOHAMHU.
WNonnas cBs3b, KaKk KpalHHUK ClTy4ail KOBaJIeHTHOU CBsi3M. OCHOBHBIE M BO30YXJIECHHBIE COCTOSHUS
atomoB. I[lepmoanueckuil 3akoH U mepuoaudeckas cucreMa Menzeneesa. Ilepuoa, rpynmnsl u
noarpynnsl. CemeicTBa 3J€MEHTOB. JJeKTpoHHbIe GopMyibl. [IpHunHBI MEepHOIUYECKOTO
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W3MEHEHUS CBOMCTB 3JIEMEHTOB. [IeprOIMYHOCTD B N3MEHEHUHU Pa3MEPOB aTOMOB, UX MOHU3ALUH,
CPOJICTBA K 3JIEKTPOHY U 3JEKTpoOoTpuuaTenbHoCTH. [llkana 35ekTpooTpuareabHOCTH.

2. [Ipupoia XUMHUYECKOM CBSI3H, YCIOBUE M CIIOCOOBI €€ BO3HUKHOBEHUs. [|ynHa, yron u
sHeprus cBsi3u. OCHOBHBIE THUIIBI XUMUYECKON cBs3u. MoHHas cBsa3b. KoBaneHTHas CBA3b.
OOMEHHBIE U JIOHOPHO-AaKLIENITOPHBIM MEXaHM3Mbl €€ BO3HUKHOBeHHMs. PacnapuBanue
91ekTpoHOB. CriocoObl 00pa30BaHMsI XMMHUECKOM CBA3HM U MEPEKPBHIBAHUS JIEKTPOHHBIX 00JIaKOB
(aromMHBIX opbOuTaneii). G u -cBs3u. OIUHAPHBIE W KpaTHBIC CBsI3U. [lepekpriBaHre U MPOYHOCTH
(nuHa) cBsA3u. MeTo BalleHTHBIX cBsA3eil. JlIoHOpHO-aKenTopHasi CBS3b.

Meramuueckas cBsa3b. BogopoaHas (MeXMOJEKysipHas U BHYTPUMOJIEKYJISIpHAasi) CBS3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOPOAHBIX CBA3€H HAa CBOMCTBA BEIIECTB (Ha MpUMeEpe
Bo/bl). Pe3oHaHcHBIE CTPYKTypbl. CBsi3b B 3IEKTPOHOACDUIIMTHBIX MoJeKynax. Teopus
rubpuauzanu. HampaBieHHOCTh W KpaTHOCTh XUM. CBsi3U. ['eomerpust moinekyn. CTpoeHHe U
XMMHMYECKAsl CBA3b B COCAMHEHUSIX. METON BaJICHTHBIX CBSA3CH WM CIHMHOBAas TEOPUA
BaJICHTHOCTH. [loNspHOCTE  CBSI3M M MOJSPHOCTH MOJEKYJ. JUIOJapHBIE MOMEHTH. Merton
MoJnekysipHeix opoutaneit (MO JIKAO) B mpuioXeHMH K JBYXaTOMHBIM MOJEKyJdaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta MX HOHOB M renus. CBsA3bIBAIOIIME M
paspeixistrone MO.

3. Kommnekcueie coenunenus. KomrmiekcooOpa3oBarens u nuransl. KoopanHanmonHoe
YUCIIO U IEHTAaHTHOCTb. MOHO- MOJIMICHTAHTHBIC JIUTaHAbl. BHYTPUKOMIUIEKCHBIE COEIMHEHUS U
XeNarsbl.

. Kimaccudukanus 1 HOMEHKJIaTypa KOMIUIEKCOB B 3aBUCUMOCTH OT MPHUPOBI JIUTAHIOB
(akBa-, aMHHO-, THJIPOOKCO-, anua0- U Ap.). OAHO- U MHOTOsJepHbIe KOMIUIEKChl. KiacTtepsl.
N30mnosm- v rerepononnucoeIMHEHHUS.

Juccoumanusi KOMIUIEKCHBIX coequHeHuid. KoHCTaHTa HECTOMKOCTHM KOMILIEKCHOTO
COCIMHECHMS, KOHCTaHTa YCTOMYMBOCTU. Pacmajg KOMIUIEKCHBIX coeauHeHui. JlaOuibHOCTh
KOMILIEKCOB. JIBOWHBIE COIH.

Teopus kpuctamaeckoro mosst. [Ilpupoga XUMCBSI3U KOMITICKCOO0pa30BaTeib- JIATAHI.
Pacmiennenue d-moaypoBHS KOMILIEKCOOOpa3oBaTesl B OKTAdAPUYECKOM M TETPa’ApUUYECKOM
okpykeHuu nuranaamu. [lapamerp pacmersienrs. CHeKTPOXUMUUYECKHI PSJT TUTAH]IOB.

3aBUCUMOCTH [TaPaMETPOB PACIICIUICHUS OT MOJIOKEHUS JIMraHAa B CIIEKTPOXUMUYECKOM
pAly ¥ OT CTENEHU OKHUCIEHHUS IEHTPAIbHOTO HOHA- KOMIUIEKCOOOpa3oBarens. Bwicoko- u
HU3KOCIIMHOBBIE KOMILIEKCH U OOBSICHEHHE MX MAarHUTHBIX U ONTHYECKHX CBOWMCTB B TEOPUU
KPHUCTAJUIMYECKOTO IMOJIS.

MexaHu3M B3aMMOJECHCTBHSI KOMILUIEKCOOOpA30BaTeNlb — JIMTAHIbI B TEOPUU BaJICHTHBIX
cBs3edl. TuUnMUUHbIE MOHBI-KOMILIEKCOOOpa3oBaTenu, rudbpuauzanus ux AQO, MpOCTPaHCTBEHHOE
CTpPOEHHE KOMILJIEKCOB. BHemIHe- M BHYTPHOPOUTANbHBIE KOMIUIEKCHl. BBICOKOCITMHOBBIE H
HU3KOCITMHOBBIE KOMIUIEKCHl. MarHuTHbIE CBOMCTBA.

KommnekcoobpazoBanue. M3omepusi KOMIUIEKCHBIX coenuHenwit. Iluc — u Tpanc-
nzomepus. OnTuyeckast U30MEPHs U XUpaJIbHbIE aTOMBI-KOMILIEKCOOOpa30BaTEH.

4. Xumusi 3JIEMEHTOB M UX COCTMHEHHI.

OO6mrast XxapakTepucTuka 3JIEMEHTOB [-A TPYNIBI: AJIEKTPOHOE CTPOCHHE, MPUPOJIHBIE
pecypchl, CHocoObl TMONydeHHus, (U3MUEeCKHe CBOWCTBA, B3aUMOJACWCTBHE C TMPOCTHIMU
BellleCTBaMH U BOJoil. [Ipumenenue.

[Tonyyenue u cBoOWCTBa BOJOPOIHBIX M KHUCJIOPOJHBIX COEAUHEHUN 3JIEMEHTOB 1-A
rpynmsl. 'mapookcunasl u conu. [Ipumenenue.

OO0mas xapakTepucTHKa dJeMEHTOB |1-A Tpymmbl: 3IEeKTPOHOE CTPOCHUE, MPUPOIHBIC
pecypchl, CHocoObl TONy4deHUs, (U3NUECKHe CBOMCTBA, B3aWMOJCHCTBUE C MPOCTHIMHU
BellleCTBaMH U BoJoM. [Ipumenenue.

[Tonydyenue m CBOWMCTBA BOAOPOAHBIX M KHCIOPOJHBIX COCIWHEHUN 3JeMEHTOB 11-A
rpynnsl. ['ugpookcunsl u conu. IIpumenenue.
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OOmiast xapakTepucThKa »3jJeMeHTOB 111-A  moxarpymnmel: 3JEKTPOHOE CTpPOCHHE,
MIPUPOJIHBIE PECYPCHI, CIIOCOOBI MOTYYeHHUsI, PU3NUECKIE CBOMCTBA, B3aUMOJICHCTBUE C IPOCTHIMU
BeIlleCTBAMU U BooH. [Ipumenenue.

bop. Annorponus. [Tonydenue u cBoiicTBa. BzauMoielicTBre ¢ MPOCTHIMU BEIIECTBAMM,
BOJIOM, KUCIOTaMH U mienoyamu. OKCHA, TUIPOKCHIBI, COIH OOPHBIX KUCIOT. [Ipumenenne

Bogoponusie coemunenust Oopa. Ilomydenue, ocoOEHHOCTH CTpOEHHMs, CBOWCTBA,
IIPUMEHEHUE.

AntomuHuii u ero coenuHenus. [lonmydenue, ¢uznyeckue U XUMHUYECKUE CBOMCTBA,
IpUMEHEHHE. AJIFOMOCUINKATHI. LleoauTsl.

OO6mas xapakTepucTuka 371eMeHTOB 1V-A Tpymmbl: 3J1eKTPOHOE CTPOEHHE, MPUPOIHBIC
pecypcel, CHoOcoOBl MONMy4YeHHs, (U3UYECKHE CBOWCTBA, B3AaUMOACHCTBUE C MPOCTHIMHU
BEILECTBAMM, BOJIOM, KUCIOTaMH, menoyaMu. lIpumenenue.

Kpemuuit u ero coenunenus. Ilonydyenue, ouncrka, npuMeHenue. B3aumonencrsue ¢
MPOCTHIMU BEIIECTBAMH, BOJOH, KucioTamMu M Imenoyamu. Oxcuabsl U ruapokcuabl. KapOun.
Cunukarsl, CTEKJI0, KEpaMHKa.

I'epmanmii, onoBo u cBuHel. [lonyyenue, ouncTka, IpUMEHEHUE. XapaKTEepHbIE CTEIEHU
OKHUCJIEHUd. B3aumopeilicTBue C MPOCTHIMM BELIECTBAMM, BOJOH, KHCIOTAMH U LIEIOYaMH.
Oxcunpl U ruapokcubl. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE cBOMcTBA. OOIas XapaKTeprucTUKa
2JIEMEHTOB V-A Tpymnmbl: 3JEKTPOHHOE CTPOEHHUE, IPUPOJHBIE PECYpPChl, CIIOCOOBI MOIYYEHMUS,
CTEMEeHH OKHCIIeHUs, (pr3rueckne CBOMCTBA, B3aUMOJICHCTBIE C IPOCTHIMU BEIIECTBAMU U BOJOM.
IIpumeHeHue.

Azor.  Ilpupomnsie pecypcbl. [lomydyenune. Crtpoenue wmonekynsl (BC u MO).
B3aumoneiictBuss ¢ mpoctbiMu BemiecTBaMu. KapOuabl 1 HUTpuabl. CTENEHM OKUCICHHUS U
YCTOMUYMBOCTb COEAMHEHUH, COIEpKAIINX a30T.

Bonoponnele coeauHEHMs: amMMHMaK, THJpa3uH, TUIPOOKCWIAMUH, a30THOBAaTHUCTas
KucioTa. Mx nony4yenue, CBOCTBa U IPUMEHEHUE.

Oxcuapl U ruapokcusl azota. CTpoeHue ux Mojiekyil. A30THCTast U a30THas KUCIIOTHI,
UX COJIM, NOJY4YEHHUE, CBOMCTBA TEPMUYECKAsT YCTOMUMBOCTh. B3anMoaeicTBUE a30THOM KUCIOTHI
¢ Mmetasamu. Llapckas Bogka.

®ochop. Amnorponus ¢ocdopa. DinekTpoHHble KOoHPHUTypanuu. BzaumopeiicTBue c
MIPOCTHIMU BEIIECTBAMHU, BOJIOU, KUcIoTaMu U mienodamu. Coenunenus dochopa ¢ BOAOPOIOM U
UX CBOMWCTBA.

®dochop. OKCUIBI U THAPOOKCHUIBI, CTPOCHUE WX MOJICKYJ, (PU3NUECKHE U XUMUUYECKUE
coiictBa. PocdopHoBatuctas, ¢ocdopucras, ¢ochopHas u nomupocdopHsie KucaoTsl. Hx
CTpO€HHE U cBoMcTBa. [I[puMeHeHue.

IToarpynma Meimeska. [lonyyenue. [Ipumenenue. @usnyeckue U1 XMUMUYECKUE CBOKCTBA.
['unpunbl, okcuabl, THAPOKCHU L. OKUCIUTEIbHO-BOCCTBHOBUTEIbHBIE CBONCTBRA.

OOmiast xapakrepucTuka 3ieMeHTOB VI-A  moarpynmel: 3JIEKTPOHOE CTPOEHHE,
IPUPOJIHBIE PECYpPChl, CIOCOOBI MOJNY4EeHHs, (PU3MUECKHE CBONCTBA, CTENEHU OKUCIICHMUS,
B3aMMOJEMCTBHE C IPOCTBIMU BelleCTBaMH U BoAoU. [Ipumenenue.

Kucnopon. Ilonyuenue. [lpumenenue. DOnekTpoHHas KOH(Urypamuss U OCOOEHHOCTH
cTpoeHust MoJekyisl kucnoposaa (meronsl BC u MO). O30H - nonydenue u cBoiictBa. OKCHbI,
NEPOKCH/IbI, HAATIEPOKCHU/IbI — ITOJIyUE€HUE, CTPOCHHE U CBOWCTBA.

Cepa. IIpupomgasie pecypcsl u nomxyderue. OCOOEHHOCTH IEKTPOHHON KOH(PUTYpaIny,
TUMIUYHBIE CTENEHU OKHCcIeHus. Auiorpornus. l'omouenu cepbl B MPOCTOM BELIECTBE H
coeIMHEHUAX. B3auMmonelcTBUE ¢ IPOCTBIMU BELIECTBAMH, BOJOM, MIENOYaMH M KHUCJIOTaMH-
OKHUCIIUTETSIMU.

CepoBonopon. [Homucynsdunel I[Tonydenue u cBoiictBa. OKCHUIBI U THIPOOKCUIBI CEPHI,
CTpOEHHE MOJIEKYJI, TOTy4eHHE, CBOICTBA.

Cepnucrasi, cepHasi, IOJIMCEPHBIE, HAJCEPHBIE KUCIOTHI, UX KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHbIE cBOMcTBA. CpeHue u kucible coiu. [lonydyenue, cBoiicTpa.
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Bopna, nepekuces Bonopona. OcoOEHHOCTH CTPOCHHUSI U aHOManuu cBOMcTB. [lomydenue,
ucronb3oBaHue. JKECTKOCTh BOJBI U METOBI €€ YCTPAHEHHUS.

OOmast xapakrepuctuka »dsJeMeHTOB V11-A moarpynmel:  3JIEKTPOHOE CTPOCHHE,
MPUPOJIHBIE PECYPCHI, CIIOCOOBI MOTYUYeHHs, (PU3NYECKUE CBOMCTBA, B3aUMOIEHCTBUE C MPOCTHIMU
BeulecTBamMu U Boaoi. Crenenu okucienus [Ipumenenue.

Otop. [lonmydyenue. DnekTpoHHass KoHpUTypamus U crpoeHue moisekyiasl (BC u MO).
BzaumopeiicTBue ¢ MpOCTBIMM M CIOKHBIMU BewlecTBaMu. DTOPUCTBIA BOJAOPOJ, IJIABUKOBAS
KHCJIOTA.

Conu. UnTepranounnsl. [Ipumenenue.

Xmop, 6pom u woxa. Ilomydyenue. DnexkrpoHHass koHburypamus. CTpoeHHE MOJEKYII.
XUMHUYECKUE CBOMCTBA IPOCTHIX BELIECTB. BOIOpPOAHBIE COEAMHEHHS, TaJIOT€HOBOJOPOIHbBIC
KHCJIOTBI U UX COJIU.

Kucnopoanbsie coenMHEHNs rajJoreHOB- OKCUABI U TUAPOKCUIbI. [lomydeHue u cBoMcCTBA.
OTHOCuTENbHAs CUIa KUCIOpOoAcoAepKaluX KUCia0T. Coau U UX TUAPOIIH3.

XapakTepUCTUKAa OKHUCIHUTEIBbHO-BOCCTAHOBUTENIBHBIX CBOWCTB TaJOl€HOB M HX
COEIMHEHUI Y CTOMYMBOCTh COCIUHEHUN B 3aBUCUMOCTH OT MPUPOJBI rajoreHa U CTEIEHH €ro
OKHCIICHUS.

Oo6rras xapakrepuctuka O-smementoB. I[lepexomHbie METaIbI, HMX 3JIEKTPOHHBIE
KOH(HUTypanuy ¥ 3aKOHOMEPHOCTH B M3MEHEHUH SHEPIHH KPUCTALTHUECKUX PEUIETOK, IPUPOIBI
XUMUYECKON CBSI3M, TEMIEpaTyp IUJIABJICHUS, KHUIICHUS, XMUMHYECKOM aKTHUBHOCTH, CTEIEHEH
OKHCJIEHUs, CTAHJAPTHBIX 3JIEKTPOAHBIX OTCHIIMAIOB.

Turan, uupkonuii, radpuuil. OnekrpoHHble KoHurypauuu. CTEHNEHH OKHCICHUSI.
[Tonyuenue u ouncTka. 30HHas IUIaBKa. TpaHCHOPTHBIE peakuuu. B3aumozeiicTBue ¢ mpocThIMU
BellecTBaMu, BoJoM M kuciaoramu. Kapounsl. Koppo3noHHble cBOWCTBa M MacCUBHOCTh TUTaHA.
IIpumeHeHne

Jlnokcua TUTaHa, ero CBOMCTBA, PEaKIMU C M3MEHEHHEM U 0e3 M3MEHEHHs CTeleHen
okucieHus TuTaHa. OKCHIBI M THUIPOOKCHJIBI THTAHA, IUPKOHUS U TaQHUS, MX KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[prMeneHue.

Xpom, mommbneH, Boibdpam. Ilomydenue. IIpumenenue. Deppoxpom. dusnveckue
CBOICTBA M XHMMHYECKas aKTUBHOCTb. DIJIEKTPOHHbIE KOH(UTypaluul U CTENEHH OKHUCICHHS.
BzaumopeiicTBue ¢ IMpOCTHIMM BEIIECTBAMH, BOJOW M KucIOTaMU. KOppO3MOHHBIE CBOMCTBA.
ITaccuBHOCTH METAILIOB.

Oxcuapl W TUIPOOKCHABI MapraHila, HX KHUCIOTHO-OCHOBHBIE M OKHUCIUTEIbHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. JIMOKCH MapraHila MaHTaHaThl U MepMaHTraHaTel. KapOoHUIBI U
conu maprania (II). Ilpumenenue.

XKenezo, k06aIbT, HUKENb. DIEKTPOHHBIE KOH(PUTYpaLIUH.

[Ipuponnsie pecypcsl u noaydeHue. OumncTtka. BzaumopelicTBue ¢ NpPOCTHIMU
BEIIeCTBAaMM, BOJOW U kucioramu. UYyryH, cranb, xene3o. dDepporutaH, ¢eppoxpom u
dbeppomapranet. [Ipumenenue. Koppo3us crasneit 1 ux 3amura OT KOPPO3HUH.

XKenezo, xo0anbT, HUKENb. IJIEKTPOHHBIE KOHPUTYpAlUM U CTENEHH OKHCICHHS.
Komnnekcusle coenuHenus. KapOonumnbl.  OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE — CBOMCTBa
coenuHeHUH 1 n3MeHenue ycroiunoct coeaunenuii (I1 u I1I) B cemeiicTse xenesa.

Oxcuipl, THAPOKCHUIBI, TAIOTEHUIBI U COJIH JKelle3a, KoOanbTa U HUKels. J|BoWHbIE coH,
kBacupel ['uaponus coneil. XUMUYECKUE CBA3U B COCITUHECHUSX.

OOmias XapakTepUCTUKa IUIATHHOBBIX MeTauioB. [IpupoaHble pecypchl M IMOJIydeHUE.
OJEeKTpOHHbIE KOH(Urypalud, HU3MEHEHHE YCTOMUMBOCTH CTENEHEW OKMCIECHUS DIIEMEHTOB.
B3anmoneiicTBre ¢ MpOCTHIMHU BEIECTBAMU, BOJIOM U KUcI0TaMU. KOMIIJIEKCHBIE COETMHEHUS.

Hunk, xanmuii, prytb. llpupoaHsie pecypcbl W MOJAy4YeHUE. DIIEKTPOHHBIE
KoH(urypauuu u crenenu okucienus. Coenqunenus pryru (I u II). BsaumoneiictBue ¢ mpocTsiMu
BEILIECTBAMM, BOJIOW, KUCIOTAaMU U 1ienoyamu. [Ipumenenue.
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lanorenupl, OKCUABI, THAPOOKCHIBI, COIM M KOMIUIEKCHBIE COeIMHEHHs MeTayuioB 11B
—rpynnbl. X KUCIOTHO-OCHOBHBIE U OKUCIMTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U THAPOIIU3.
IIpumeHeHue.

Menab cepebpo 3omoto. [Ipupoansie pecypchl U MoiydeHue. DieKTpopaduHUPOBAHUE
Menu. DJIEKTPOHHbIE KOH(UTYpalluu M XapaKTepHbIE CTENEHH OKHCICHUs. B3aumMopelcTBHe C
MPOCTHIMU BEUIECTBAMH, BOJAOW KHUCIOTAaMH, IIAPCKON BOJKON M C OKUCIHUTEISIMU B MPUCYTCTBUU
KOMIUIEKCOOOPa3YIOIINX JTUTaHIOB.

l"anorenuapl, OKCUIBI, TUAPOKCHUBI, COU U KOMILJIEKCHBIE COSIMHEHHS dJieMeHTOB 1B —
rpynmbl. MIX KHCIOTHO-OCHOBHBIE, OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M THUAPOIIH3.
[Tpumenenue. 1.52.Bogopon u ero nonoxxenue B [lepuoanueckoii Tabmuie. CTpoeHHE MOJICKYI
(BC u MO). IlpuponHsie pecypcbl U METOAbI IOJYyYEHUS W3 BOJbI, INPUPOJHOIO Tasza, W3
MPOMBIIUICHHBIX OTX0A0B U 1p. Ilpumenenuwe. Bojopon kak anbTepHaTHMBHOE TOILIUBO,
BOJIOPOJIHAs SHEPIeTUKA.

DNEeKTpOHHOE CTpOoeHHE, (U3MYECKHEe M XUMHUYECKHe cBoucTBa sieMeHToB VIIIA
rpynsl. [Tpumenenne. Xumndeckoe crpoenne propunoB XeFs, XeOF,.
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YTBEPXIAIO:

Hupexrop nnctutyra @XTuM
2K.B. ManyneBuu
“ 7 202 T

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

«b1.b.11 XuMusg 2JieMeHTOB»
HUHIOCKC I10 y‘-Ie6HOMy rmaHy, HAUMCHOBAHHC

JJIA ITIOATOTOBKH 6aKaﬂaBpOB#GH%HHH:HLH%TGBHI-aFH%Tp9B

Hamnpagsnenue: {mmmudp —nazanue} 18.03.01 «Xumudeckasi TEXHOIOTHS

HamnpaBneHHOCTh: XUMHUYECKass TEXHOJIOTHS MIPHUPOTHBIX SHEPTOHOCUTENICH U YTIIEPOIHBIX
MaTepuaIoB

dopma 00yueHus 3a09Has

I'ox Havama moaroroBku: 2021

Kype 1

Cemectp 2

a) B pabGouyro nporpamMmy He BHOCATCS u3MeHeHus. [IporpaMmma akTyanu3upoBaHa Juis
20 r. Hayana noJAroTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HaJaja IMOJArOTOBKH):

1) ;

3) e

Pa3zpaboTtuuk (n):

(®UO, yueHas CTeTeHb, yUCHOE 3BaHHE) « » 202 l_F.

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kadeapbl
poToKoJI Ne OT «__» 2021 r.

3aBenyromnuit kKadeapoi

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHUe:

3aBeyrolIHii BhITycKatoen kadeapoi (naumerosanue) « » 2021 r.

Meroauueckuit ornen YMY: « » 2021 r.
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