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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. easiMu 0CcBOEHUS] TUCHUILTUHBI «XUMUS dJIEMEHTOBY SBIIICTCS (OPMUPOBAHUE Y
CTYJICHTOB OCHOBHBIX MOHSITHI, 3HAHUI M HABBHIKOB B OMMCAHUU CBOMCTB BEIIECTB HAa OCHOBE
3aKOHOMEPHOCTEM, BBITEKAIOMIMX W3 IEPUOJUYECKOro 3akoHa U Ilepmogumyeckoil cHUCTEMBI
SJIEMEHTOB; YCTAHOBJICHME B3aUMOCBS3M MEXKIY CTPOCHHEM AaTOMOB M  MOJIGKYJI H
B3aMMOJICCTBUEM MEXKIY BEIICCTBAMU B XMMHUYECKHUX IPOIECCaX, YCIOBUH OCYIIECCTBICHUS
XUMUYECKUX PEaKIUi, BO3MOXXHOCTH YIIPABJIEHUS TJIYOMHOWM WX TMPOTEKAHUsS, H3y4YeHUE
OCHOBHBIX CITOCOOOB IMOTYYEHHS U Han0oJiee XapaKTePHbIX CBOMCTB HEOPTAHNMYECKUX BEIIECTB U
(dhopMUPOBaHNE HAYYHOTO MBIIUICHHS, HABBIKOB MPAKTUYECKOTO MCIIOIH30BAHUS TEOPETHUCCKUX
3HAHUM JJI peHIeHUs] KOHKPETHBIX XUMHUYECKUX 3a]1a4.

1.2. 3amaun ocBOEHHUA JUCHHUILIMHEI:

- M3Y4YUTh B3aMMOCBSI3b COCTaBa, CTPOCHUS U CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
COCIMHEHUH, OCHOBAHHYIO Ha nepuoauyeckom 3akone .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 MPEJCTABICHUE O COBPEMEHHOM COCTOSIHUM U IMYTSAX Pa3BUTHS HEOPTaHMYECKOU
XHUMUH, €€ POJIH B HAYKE U TEXHHUKE;

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

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

2.1. Y4eOnass aucuMiiinHa «XHMHSI 3JIEMEHTOB» BKJ/IIOYeHA B 00s3aTeNbHBIH
nepeyeHb AUCHMILIMH 0a30BOM yacTH 0Opa30BaTeIbHOW MPOTrpaMMbl BHE 3aBHCHUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHHUSIMU
®I'OC, OIl BO u VII, no nanHOMY HanpaBJIEHUIO TOATOTOBKH.

JlMcLUMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUHM XUMHH, QU3UKUM M MaTEMAaTUKU B Kypce CpelHeH MIKOJIbI M JUCLUIUIMHBI MEPBOTO
cemectpa «OOLas U HeopraHW4eckas XUMHUs», TIe NpUOOpeTaroT HeoOXOAWMBbIE 3HAHMS IO
HAIpaBJIEHHOCTH XHMHUYECKHUX TMPOIECCOB (XMMUYECKOM TEpMOJUHAMHKE) M CKOPOCTH
XUMHUUYECKHUX peakuui (XMMHYecKOM KuHeTuke). Jljig yCBOEHMS JUCIHUIUIMHBI CTYACHT JIOJIKEH
BJIQ/IETh XMMHUYECKOW TEPMHUHOJIOTHEH; MOHMUMAaTh CMBICI XMMHUYECKHUX (POPMYJI M CHUMBOJIOB,
MHJIECKCOB U KOA(P(PUIUEHTOB B XMMHUECKUX YPABHEHMSIX PEaKIMil; UMETh MPEACTaBIECHUS 00
OCHOBHBIX KJIacCax HEOPraHMYECKHUX COCIMHEHUH; IOHUMATh PA3IMuUe MEXAY XUMUYECKUMH U
(GU3NUEeCKUMU SIBJICHUSMH; UMETh IpeJICTaBlIeHHEe 00 aTOMHO-MOJIEKYJISPHOM YUYEHHH; MUMETh
HaBBIKU PEUICHMS MPOCTENIINX PACUETHBIX 3a/1a4.

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, IMOJIyYEHHBIE CTYJEHTaMH IMpH HM3y4EHUH OOIIel XHUMUH,
pellleHusl pacyeTHbIX 3aj7a4y, U COPMUPOBAHHBIE KOMIETEHIIMU B ONPEJEICHUN BO3MOXKHOCTU
MPOTEKaHUs XUMHYECKHX MporeccoB. «OOmas XUMHs» SBISETCS MPEPEKBU3UTOM H3YUECHHS
TUCUUIUTMHBL «OpraHndeckas XUMUs», Tak Kak (GOpMHUpYyeT KOMIIETEHIIUIO CTYJEHTOB B 00JIaCTH
CTpOEHM BellecTBa. B pamMkax JuCHUIUIMHBI "XUMUS 3JIEMEHTOB" TaKoe MOCTPOEHUE MaTepHaa

4



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», «OOIas 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.

CBs3b JaHHOW AMCHUIUIMHBI CO CHEIHMaIH3aluell 00ydaromerocs peaau3yercsl NpU
pPacCMOTPEHUH XUMHUYECKUX PEAKIMH, CBOMCTB OTJEIBHBIX JIEMEHTOB M COCIMHEHUH, METO/IOB
MOJTyYEHHUS U UCCIIEIOBAHUS HEOPTaHUYECKHUX BEIECTB.

OCOOCHHOCTBIO JTUCIMIUIMHBI SIBISIETCS TNPOBEJACHHE JAOOpaTOPHBIX paboOT, dTO
IO3BOJISIET MIPUOOPECTU CTYAEHTAM YMEHHs paboTaTh ¢ XUMHUYECKUMHU peareéHTaMmu, MocyIou u
npubopaMy, OCYHIECTBIATh XUMMUYECKHM SKCHEPUMEHT W NPOBOAUTH IEPBUYHbIE Hay4YHbIE
uccienoBanus. B naGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYACHTOB K HMM M HX I103HABATEIbHYIO AaKTHUBHOCTb. JIJi1 IOBBIIIEHUS IO3HABATEJIbHON
AKTUBHOCTH CTYACHTOB U MPUOOPETEHHSI UMH MEPBUYHBIX HABBIKOB HAYYHOTO MCCIICIOBaHHSA, B
3TH KJIACCHYECKHE JTaOopaTOpHbIE PadOTHI BBEICHBI AJIIEMEHTHI HAYYHOTO MCCIIEJOBAHNUS, KaK-TO:
a) CaMOCTOSTENILHO MOJ00paTh PEaKTHBBI JUIS NPOBEACHUS TOW WIM HHOW 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 cJada MHCbMEHHOI'O 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.

Pabouas mporpamma qucuuruinHbl «OO0IIas 1 HEOpraHMYECKask XUMUSD JJI1 MHBATUIOB U
JIMII C OTPAHWYCHHBIMUA BO3MOXKHOCTSIMU 37I0POBBSI pa3padaThIBaeTCd MHIANBUAYAIBHO C YIETOM
0COOEHHOCTEN TCHXO(PHU3MUECKOTO PAa3BUTHS, WHAMBHIYaTbHBIX BO3MOXXHOCTEH M COCTOSIHUS
3/10pOBbsI TAKUX 00YUYaAIOIIUXCSL.

3. KOMINETEHIIUU OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHMIIIUHBI (MOY.JIST)
HpOI_ICCC HU3YyUYCHUS JUCHUIIIINHBI (MO,I[y.HfI) «XWMHUS IIJIEMEHTOBY HaITpaBJICH HaA:

- (hopMUpOBaHKE AIIEMEHTOB cieayromux kommnereHuuid B coorserctsuu ¢ OITOIT BO mo
HamnpaBleHUIo MoAroToBkH (cnenunansHocTh) 18.03.01 «Xumudeckast TEXHOIOTHUS»:

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

Taoauya 1 - @opmuposanue KomnemeHyuil OUCYUNIUHAMU

Haumenosanue
OuUCHUUNIUH,
dopmupyrowux Cemecmpul, hopmuposanun Komnemenyuil OUCYUNTUHAMU
KoMnemenyuio
COBMECHHO
1 [ 2 [ 3 | 4 | 5 | 6 | 7 | 8
OIIK-1
O61mas u
HEOPTaHWUYECKAs XUMHS v
(b1.5.4)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

Oxonorus (b1.b.7)

XuMuUs 3J1eMEeHTOB
(b1.B.11)

Opraandeckast XUMUS
(b1.B.15)

Opraangeckas xumus ||
(b1.b.16)

Bsenenue B
CIeIUaIbHOCTh
(b1.b.17)

dusnueckas XUMHU
(51.5.22)

JlakokpacouHblie
nokpeitus (b1.5.24)

OO61mas xuMuueckas
texHosorus (b1.5.27)

KOJ'IJ'IOI/I,I[Haﬂ XUMUS
(51.5.29)

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

OIIK-2

O6mas u
HEOpraHMYCCKash XUMHUS
(b1.5.4)

Wudopmaruxka (b1.5.2)

<\

Marematuka (b1.5.3)

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

WmxenepHas rpaduka
(51.5.9)

Xumus 3J1eMeHTOB
(b1.B.11)

<

Omsuka (b1.5.12)

OpFaHI/I‘IeCKaH XUMUs
(B1.B.15)

Opraandeckas xumus ||
(b1.5.16)

WudopmanmoHHbie
texHonoruu (b1.5.18)

HpI/IKJ'Ia,HHaH MEXaHHKa
(51.5.20)

AN N N N

IIpoueccol u
MEXaHU4ECKUe
anmnapaTbl XUMHUYECKUX
npomsoacTs (b1.5.21)

<
AN

Ddusznyeckas XuMus
(b1.5.22)

JlakokpacouHblie
nokpertus (b1.5.24)

DNEeKTPOTEXHHUKA U
MPOMBITICHHAS




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

anekrpoHuka (b1.5.26)

OO61mas XuMHYecKas
texHosorus (51.5.27)

KOHJ’IOI/IL[HaH XUMUS
(B1.5.29)

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

OIIK-5

AnanuTuyecKas XUMHUsL 1
bU3UKO-XUMHYECKHE
metonpl ananmsa (b1.5.8)

XuMHUS 3J1eMEeHTOB
(b1.B.11)

<

®dusnka (b1.5.12)

<
<

Opranuueckasi XuMus
(b1.B.15)

Opranuueckas xumusi ||

(51.5.16)

Bgenenue B
CHEIHMaIbHOCTD
(b1.5.17)

HpI/IKJ'IaI[HaH MEXaHHKa
(51.5.20)

IIpouecchl u
MeXaHUYECKHe
amnmaparbl XUMHYECKIX
npousBocts (b1.5.21)

Ddusnueckas XumMus
(51.5.22)

ONEeKTPOTEXHUKA
IMPOMBIIIJICHHAA
annextponuka (b1.5.26)

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




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

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

Kox v nanmenoBanue

OueHo4YHbIE CPeICTBA

Koa n
HHAUKATOpA o
HaNMMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyTOoUHOM
KOMIIETCHI MU KOHTPOJIHA aTTreCralumn
KOMIIETCHIMHU
YMETh:
HOIIK-1.1 U3yuaem - OIpeNeNATh BJIAJIETD: - KontponbHsle
MEXAHUMBL XUMUYECKUX 3HATD: XHMHYECKHE CBOMCTBA - HaBBIKAMH ONIMCAHUS BOIPOCHI K
peakuuﬁ, OCHOBBIBASCHL HA - OCHOBBI CTPOCHUA BCIHICCTBA I10 UX CBOICTB BCIIICCTB Ha oTYyeTaM 110
OIK-1. Criocofer | 3/1@Muwax 0 cmpoenuu aTOMOB 1 MOJICKYJL, SJICKTPOHHOMY OCHOBE 3 71a60paTOPHEIM
-1, Knaccu(pUKaLuio CTPOEHHIO;
sewecmea, npupooe pucan P 34KOHOMCPHOCTCH, paboram
HSy‘{aTL, xuMuqeczcoﬁ P XUMHYCCKUX DJICMCHTOB - COIIOCTaBJIATH BBITCKAIOIINUX U3 3a AHUS K
aHaJIU3UpPOBaTh, . T10 3JIEKTPOHHOH ¢dusnueckue u TIEPHONYECKOTO 3aKOHA A
HCTIONB30BATE CBOUCMBAX PA3TUYHBIX KoH(HTyparmH XHMIGECKHE CBONCTBA 1 Tlepuomadeckoit MMHCHbMEHHBIM
MEXaHU3MEI KIACCOE XUMUTECKUX BAJICHTHOTO CJIOS IIPOCTBIX BEILECTB, cucremsl JI.1. KOHTPOJIEHBIM
XEMHUIECKHX 2/1IeMEHMO8, COeOUHeHU, 006pa3yeMbIX d7IeMeHTaMu | Menzeneena pabotam o
. 8eujecms U Mamepuaios JTaHHOMW MO/ PYTIIIbI pasaenam
PCaKLHH, Bonpocsr nis
MPOUCXOAIINX B .
P JUAIIL 3HATD: MHCEMEHHOTO
resHotorcciin ~ criocods onyuerns, SanneHa
p ¢busnueckue u § YMETh: (30 Gusetos)
OKpY’KaIoIIeM MHpe, XUMMYECKHE CBONWCTBA
- OTIpeNEeNATh Bonpocs! ans
OCHOBBIBAsICh Ha 3JIEMEHTOB M UX PEAKIHONHYIO CTHOTO
3HaHUAX O CTPOCHUH COCIMHEHMIA; CIIOCOBHOCTD - KOHTpOJ‘IBHBIe 6 y
BEIIECTBA, IPUPOJIEC - OCHOBHBIE HeopraHieckiX BJIA/IETh: BOIIPOCHI K co eceHOB%HHsI Ha
. - K3aMeHe: OUIeThI
xummaeckoii cessu u | AOIIK-1.2. Ananusupyem 3aKOHOMEPHOCTH COeMHEHHH: 3aKOHOMEPHOCTAMH oT4YeTaM 1o 5 3%066 €. buie
o ’ NPOTEKAHMS HUJIETOB
cBOMCTBAX MexaHuzMbl XUMULECKUX TIPOTCKAHUS XUMUHCCKUX | _ o onaTh P . 71a6OPATOPHBIM ( JIeTOB)
i Osugux ¢ | PEAKIME 3aKOHOMEPHOCTH B RHMIPICCILX PEAIIt, paboram
UYHBIX K. B eaxKyuu, npoucxo ’
pasn J1acco l’; eXHL:)]ZOZMZ CCRUX “ 3aKOHOMEPHOCTH B mMeHeHH?I d)HBquCKHX MPOUCXOOAIIUX B - 3anaHms K
RMIHCCIX H3MEHCHHH CBOHCTB M XMMHYECKHX CBOMCTB TEXHOTOTHHCCKHX .
3JIEMEHTOB, NPOYECCax u OKPYICAIOUEM | oo ety 1 cromHbI S npoLeccax u MTUCHbMEHHBIM
COEJIMHECHUH, mupe BEIECTB; peTOM CTPOCHIS HX OKpPYKaIOLlEM MUPE KOHTPOJIbHBIM
BEILIECTB U - 3aBUCUMOCTh i P pa60TaM 1o
aTOMOB U MOJICKYJI, a3enam
KHCJIIOTHO-OCHOBHBIX U v
Marepuaios KPUCTAJUTNYECKON p
OKHCIIUTCIBbHO-
CTPYKTYpPBI

BOCCTaHOBUTEIBHBIX
CBOWCTB OT IPUPOJIBI
3JIEMEHTOB U UX CTETICHH
OKHCIICHUS




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHIUKaTOpa o
HaNMMeHOBaHUe IlOCTI/l)KeHEﬂ Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIICTCHIIMU KOHTPOJIHA arTrecralnmumn
KOMIICTCHIIMU
HATh:
3 BIAJIETb:
- pacnpoCTPaHEeHHOCTb
- 3HAHUSMH - KonTpomnbHsle
anemenToB 1o rpynnam | YMETD:
. XHMHYECKHX 1 BOIIPOCHI K
U MOArPyIam; - hopmupoBaTh HayqHOE (pH3ECKITX CBOFCTS oTHeTA 110
HOIIK-1.3. Henonwsyem - IPaKTHYECKOE U MBIIICHHE, HABBIKH | © e
noxyuennvie sHanus s Hay4HOE 3HAYEHHE TEODETHUECKIX SHARMM | o paTop
pewsenus 3a0au DNICMCHTOB MOATPYIIIbI | JUIS KOHKPCTHBIX 3372 | "ol pabortam
p . 1 00pasyeMbIX HMH XHUMHYECKOM CVIICCTBCHIS - 3agaHus K
gpo eccuonansrou COGI[I/IHGHI/Iﬁ; TCXHOJIOT'UH, XI/I?\I/IH;KO IIUCbMEHHBIM
esmeabHOCMmU -
- IPUMEHEeHHE - IIPOTHO3UPOBATH KOHTPOJIbHBIM
TEXHOJIOTHYECKUX
9JIEMEHTOB H UX MEXaHH3MBbI IPOTEKAHHUsI
. p . MPOLIECCOB U paboTam 1o
COCIMHEHHIT B XHMHYECKHX PEaKLni
u 0e30MmacHOCTH pasnenam
IPOLIECCaX XMMHIECKOH
KU3HEASATEILHOCTH
TEXHOJIOTHH
3HATb: YMETh:
BJIAJIETh:
HOIIK-2.1. Hcnonvsyem - METOJIBI - HCIOJB30BATE METOMBL | 0
Mamemamuyeckue memodur | MATEMATHIECKHX MaTeMaTHYeCKUX paceTa i
o1 pewsenuA 30as pacyueToB U PELICHHSI | PAacueTOB VIS PELICHHS HpeCTaBTCHIEM
OTIK-2. Criocoden | ppogheccuonansioii XUMHYECKHUX 33724 1 XHMHYECKHX 337124 1 SKCTICPHMERTATBHEX
OCYIECTENAT 00paboTKH pe3ynbTaToB | 00pabOTKH pe3yabTaToOB o aTo
JIbTATOB B
Y desimenbHocmu naGopaTOpHBIX paboT 1 | nabopatopHbix paGoru | P a&l) eero . K
MIOMCK, XpaHEHHUE, SCTIEPHMEHTOB SECTIGNHMEHTOR rpapuyecKoM BUJ OHTPOJIbHBIE
00paboTKy 1 aHaTN3 BIAJETh: BOTIPOCHI K
nHdopmannu n3 - MeToaMu 0TYETaM IO
Pas3INIHBIX HCC e I0BAHHS (H3HKO- 71a00paTOPHBIM
MCTOYHHMKOB H 0a3 YMEThD: XUMHYECKHX cBojicTs; | PA0OTaM
JIaHHBIX, - IOJIb30BAThCS JIUTEpaTyPHBIM - 3ajanus K
NPEACTaBIATb €€ B | JOITK-2.4. Henonvsyem 3HATD: CIIPaBOYHBIMH JaHHBIMH | MOMCKOM XMMHUYECKOH | MMCHMEHHBIM
TpebyeMoM popmate | xyyuueckue memoodwvt Os - XUMHICECKHE 1 1 IPOU3BOIUTD uHpopMaLH ¢ KOHTPOJIBHBIM
C UCIIONB30BARMEM | pewenus 3adau (bU3HKO-XUMUYECKHE HEoOXOMMbIE PAacYeThl | MCHOJb30BAHUEM paboTam 1o
HHQOPMALHORHBIX, | npogpeccuonahoii METOIBI JUTS TIOJyYEHHUs | JUIS BBIIONHEHHUS Pa3IMYHBIX pasaernam
JIAHHBIX 71a60PaTOPHOTo HCTOYHNKOB
KOMITBIOTEPHBIX U desmenbHocmu
. NIPAKTHKYMa U (cripaBOYHKK, HAYUHbIE
CETEBBIX TEXHOJIOTHH N
npocTeiime ¥ HaYYHO-TIOMYJIIPHbIE

WHXCHEPHBIC paCyY€ThL

M3/IaHus,
KOMIIBIOTEPHBIE 0a3bl
JTAHHBIX, PECYPCHI
HuTrepHeTa)




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa u
HHAUKATOpAa <
HaNMMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIIETCHIINHN KOHTPOJIHA arTrecranmmu
KOMIIETCHIINHN
OIIK-5. Criocoben YMETh:
OCYILECTBIATH - OCYIIECTBIIAT
SKCIEPHMEHTAIbHbIE 71ab0paToPHBIL
HCCIICIOBAHUS U XUMHIHCCKIN
UCTIBITAaHUS TIO IKCTICPUMEHT €
o COOJIIOIEHEM HOPM
3alaHHOI METOJHKE,
3HA Th: TCXHUKH 6Q3OHaCHOCTH;
HPOBOIUTH . - [I0JIB30BATHCS BJIIAJIETbD:
Ha6ﬂ}0ﬂeHI/Iﬂ u - XHMHYECKHE METOAbI
HOHK_5 ] Ocywecmgﬂﬂem HCCIIeOBAHHS XUMHUYCCKUMHU - IPAKTUYECKUMU
U3MEPEHUS C YUETOM peaxkTuBamu, HaBBIKaMH PabOTHI C
. 9KCHepUMeHmManbHvle XUMHYECKHUX TIPOIIECCOB
TpeOOBaHUI TEXHUKU PaCTBOPHUTENSAMH 1 pEaKTUBamy;
UCC1e008aH sl U UCNBIMAHUA | Ha SMITHPUIECKOM U . .
0e30macHoCTH, . XUMHYECKOH MOCYHOMH; - IpueMaMu paboThI B
10 3a0aHHOL MemoouKe TEOPETHIECKOM . - KontponbHbie
00pabaThIBaTh U YpOBHAX - cobuparh XHMHYECKOM «
MHTEPIPETHPOBATH HPOCTEHIINE YCTAHOBKA | 1abopaTopuu BOTIPOCHI
IS TIPOBEIEHHUSI OT4eTaM 110
9KCICPUMCHTAIbHBIC 6
11a00paTOPHBIX J1a0OpaTOPHBIM
JTaHHEIC s
UCCIIeI0BaHNH; pabortam
- IOJIb30BaThCS - 3amaHusa K
rsueckM, IHUCHMEHHBIM
XgMH%CKHM KOHTPOJILHBIM
: 06opyoBaHeM paGoTaM 1o
3HATH: pasienam
- OCHOBHBIC ITpaBUJIa
TEXHHUKH 0€3011aCHOCTH
npu pabote B BJIAJETH:
HOIIK-5.2. IIposooum XUMHYECKON YMETbD: - OCHOBHBIMH
HeobX00uMble HAOIOOEHUS. nabopaTopuu; - MOJIb30BaThCS npuemMamMu paboThI B
U UBMEPEHUSL C YY4emoM - OCHOBHBIE METOJIBI 1 MIpaBHJIAMH 0€30MacHON | XMMHYECKOM

mpeb0o6anull mexHuKu
bezonacnocmu

MpUEMBI TPOBEACHHS
HKCIIEPHMEHTA;
nmabopaTopHyIO MoCyay,
B TOM 4YHUCJIC
U3MEPUTEIILHYIO, U
npaBuIa paboThl ¢ Hel

paboThI B XUMHYECKO
naboparopuu

naboparopuu ¢
cOOJIOIeHNEM HOPM
TEXHUKH 0€30MaCHOCTH
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Koan
HAaHMEHOBaHHUeE
KOMIIETeHIINH

Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

HHAUKATOpAa o
O —— Ili1anupyemMble pe3y/ibTaThl 00y4eHHUs M0 JUCHUILIHHE Texyuero IIpomeskyToUHOM
KOHTPOJIHA arTrecranmmu
KOMIIETCHIINHN
YMEThD:
- OTUCHIBATH
NPOBEICHHBIE
OKCTIEPUMEHTBI;
BBITOJTHATH PACYETHI C
3HATH: HCIIOIb30BAHUEM BJIAJEThH:
) SKCIIEPUMEHTAIIBHBIX U - MeToIaMu 06paboOTKI
- MeTozkI 06padoTKit CNIPaBOYHBIX JAHHBIX;
HOIIK-53. IKCIIEPUMEHTATBHBIX 6p 6 5 ’ pesylIbTaToB )
Obpabameisaem u JAHHBIX, B TOM YHUCIIe 00pabatbIsaTh OKCIICPUMCHT,
unmepnpemupyem CTAaTHCTHYCCKHUE; TOITYHCHHBIX - DU3UKO-XMMHHUECKHM
SKCIIEPUMEHTAITBHBIE anmnapaToM pacueTHO-
noyueHHvle - TIpaBUIIA ]
NpeICTABIeHNUS MaHHBIC, TEOPETUYECKUX
KcnepumernmanbHvle - BBICKA3bIBATh CBOIO METOJIOB ISl U3YUYEHHS
Jannvie SKCIIEPUMEHTATBHBIX hy
JAHHBIX TOYKY 3pCHHUS B CBOUCTB BEIIECTB U
o0cyxaeHnn HPOLIECCOB C HX
PEe3yIBTaTOB; y4acTHeM
- IPOBOJIUTE OLEHKY
MIPaKTHYECKOHN
3HAYUMOCTH
PE3YIBTATOB
HCCIIEIOBAHNS
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OOmass TpyAOEMKOCTh JIMUCHMIUIMHBI COCTaBIsI€T 7 3a4eTHBIX €AMHMI], 252 4Yacos,
pacmpeesieHie 4acoB 1O BHIaM padOT ceMecTpaM MPEACTaBICHO B Ta0IuIe 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTh B yac

- B T.4. 110
Buna yueOHo# padoThI Bceero
ceMecTpam
4acoB
2 ceM

C UCIIOJIb30BAHUEM DJICMCHTOB

®opMaT U3yYeHHsl JMCIUIIIHHBI
JIEKTPOHHOT0 00y4EHUs

O0mas Tpy10€MKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 252 252
1. KonrakTHas pabora: 109 109
1.1. AyaurtopHasi paboTa, B TOM 4ucJje: 102 102
3aHaTUA JeKimonHoro tumna (JI) 34 34

3aHsATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTUYeCKue
3aHATHUS U D)

naboparopusie padboTs (JIP) 68 68
1.2. BHeayauTopHasi, B TOM 4HCJe 7 7
KypcoBast pabdora (mpoekt) (KP/KII) (koHCynbTaLINSA, 3aIIMTA)

TEKYIIUI KOHTPOJIb, KOHCYJIbTAIUU TI0 JUCIUILTUHE 5 5
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTosiTesabHast padora (CPC) 89 89

pedepat/acce (MOAroTOBKA)

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

KOHTpOJIbHast paboTa 36 36

kypcoBas pabota/mpoext (KP/KIT) (moxroroska)

CaMOCTOSITENIbHOE H3YUCHHE Pa3/IeioB, CAMOIIOArOTOBKA (IpopaboTKa n

MTOBTOpPEHHE JEKIIMOHHOTO MaTepraa i MaTepraia y4eOHIKOB U y4eOHbBIX 53 53
1ocoOuii, MOAroTOBKA K Ta00PATOPHBIM ¥ MPAKTUYECKUM 3aHATHSIM, KOJIIOKBUYM

1 T.J.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 54 54
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CmpyKmypupo6anHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMbIe) 6 ® m HaumenoBanue Peanuzanus HaumeHnoBanue
abora
pe3yabTaThl s % g o HCIOJIb3YeMBbIX B paMKax pa3padoTaHHOTO
= .
OCBOEHUS: H @ E u|l B ol 3 &8 AKTUBHBIX U IIpakTH4yeckoit DJIEKTPOHHOT 0
] ] -
ko YK; OIIK; IIK AUMEHOBAHHE PAIIEN0B, TEM ) A g § = E E o Bun CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- c ~'\ LAl
H HHIHKATOPBI = g2 ES 5 S (93 00pa3oBaTeIbHBIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= SRENNERS
JI0CTHKEHUSA 2 §'§ = = § < = Te)mo.nonzlﬁl2 gacax) yacax)
KOMIIeTeHIU i 5 |8 e &80 =
= =
2 CEMECTP
Pasnea 1 Teopus crpoenns atoMoB U [lepuoanyeckuil 3aKoH
IIOArOTOBKA K JICKIIUAM J'IGKLII/IH-O6’I>${CHCHI/IG C
Tema 1.1 Teopus cTpoeHus aroma ’ 3 [2.2] (ct. 16-63); 2.1 YaCTUYHBIM
OIlK-1: BOJIOPO/Ia U CIIEKTPhI aTOMOB (cr.8-15) HpHBIEYEHHEM (OPMBI
HOIIK-1.1 JcKyccuu, 6ecenbl
HOIIK-1.2 JlaGopaTopHas padora Ne 1.1 Pemenune 6 6 TIOJTOTOBKA K 3aHATHIO
HOIK-1.3 3a/1a4 110 CTPOEHHUIO aTOMa [3.1] crp. 3-6
OIIK-2: MOJATOTOBKA K JIEKI[USIM
MOIIK-2.1 Tema 1.2 MHOTORIIEKTPOHHBIE ATOMBI 2 6 1.2 (ct. 5-30); 2.1 (cT.8-
HOIIK-2.4 15)
OIIK-5
: JladopaTopHasi pabora Ne 1.2 Pemenue TOATOTOBKA K 3AHATHIO
HOIIK-5.1 N [3.1] ctp. 3-6,
HOIIK-5.2 3anad Ha [lepnoaudeckuii 3aK0OH MM. 8 6 HomroTosKa K KP KonnokBuym
HOIIK-5.3 J.U. Menneneera. KontposnbHas pabora [3.2] ctp. 4-16
JIeKIUA-00bsACHEHHE C
. MOJI'OTOBKA K JICKLIMSM
Tema 1.3 [leprogudaeckuii 3aK0H UM. JaCTHIHBIM
2 3 1.2 (ct. 5-30); 2.1 (cT.8-
.. Mengeneena 15) TpUBJICYCHHEM (HOPMBI
JCKyccuu, 6ecenpl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yJbTaThl p % e o HCII0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
= .
OCBOCHMS: H © ":f u|l B ol 3 & AKTHBHBIX H IIpakTuyeckoit DJIEeKTPOHHOT0
s ]
koa YK; OIK; MK ANMCHOBANNE PAIEAOB, TEM 5 | E 8 § ) E e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
M MHAUKATOPBI = E E E S5 = 6 o0pa3oBaTeIbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =2 a2 g8 .
JIOCTHKeHUS % é"% = = § = = Te)mo.norlml2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
ocBoeHmio 1 pa3znena: 5 [3.1] cTp.3-34 (1m0
AOMAIIHAS KOHTPOJIbHas padora BBIOOPY
TIPeTo1aBaTes)
Hroro no 1 pazgeny 6 14 29
Pa3nen 2 Xumudeckast CBsI3b U CTPOCHUE MOJIEKYJT
Tema 2.1 XuMuueckas CBsI3b U CTPOCHHE MOJITOTOBKA K JIEKIIUSAM
MOJIEKYJ1. MeToI MOJIEKYJIIPHBIX 7 5 [2.1] (cT. 49-85); [2.2]
OTIK-1: opbOwuraneit (ctp. 69-150)
HOIMK-1.1 JlaGopaTopHas paﬁtiTa Ne 2.1 Pewienue
HOIIK-1.2 3a41a4 110 XUMHNYCCKOU CBSA3U U 10 4 MTOITOTOBKA K KP
MOIK-1.3 CTpOeHHuI0 MoseKyl. KoHTponbHas [3.3] cp. 3-33
OIIK-2: pabota
HOIK-2.1 MOJArOTOBKA K JIEKIIUSIM
Tema 2.2 MexMONeKyIspHbIE
VOTIK-2.4 . YIAp 1 4 1.2 (cr. 5-30); 2.1 (c1.8-
OIIK-5 B3anMO/JICUCTBUSL 15)
HNOIIK-5.1
JIEKLHSI-00BSICHEHNE C
HOIIK-5.2 [MOJITOTOBKA K JIEKLIUSAM ACTHYHAIM
q
HNOIIK-5.3 Tema 2.3 KomniekcHble coeTUHEHUsI 4 2 [2.1] (eT.1-170), [2.2]
MpHUBJIEYCHUEM (HOPMBI
(ctp. 154-201)
JICKyccuH, 6ecenpl
JlaGopaTopHas paGora Ne 2.2
noaroroBska x JIP
«KomMrekcHble coeAMHEHUs IS S- U - 6 4

MCTAJIJIOBY

[3.4] cTp. 3-29, 36-41
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: © R I - AKTUBHBIX U IpakTuyeckoi DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM s 28 2| 287 Bua CPC
ko1 YK; OIIK; IIK i = E_ AEEARE G‘ A HHTEePAKTHBHBIX NOAr0TOBKH Kypca
H HHIHKATOPBI = g E E E § & ?3 o0pa3oBaTeIbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
=
JIOCTHKeHUS % é"% = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
JlabopaTopHas padora Ne 2.3 1P
IIOArOTOBKA K
— 6 4
;;I;:ah;l]zz::fﬁme coeauHeHus i d [3.4] c1p. 3-29, 36-41
JlaGopaTopHas padora Ne 2.4 Cnaua 5 4 noaroroska k KP
orueroB. KonrpossHas pabora [3.4] ctp. 3-35
BBIIIOJTHCHHEC
CamocrosiTeJibHasi padora no nomarsnx KP
OCBOEHMIO 2 pa3jesa: 4 [3.4] ctp. 3-35 (mo
AOMAIIHAS KOHTPOJIbHasi padora BBIOOPY
MpenoaBaTes)
HToro no 2 pazneny 12 28 31
Pasnea 3 Xumus a1eMeHTOB
. TeMa 3.1 X S-3JIEMEHTO o IIOArOTOBKA K JICKIIUAM
OIK-1: ) MMIA S-3JICMEHTOB (1 4 2 1.2 (cr. 5-30); 2.1 (c1.8-
HOIIK-1.1 rpymnmam 15)
Eggiig Jla6oparopuas pa6ora Ne 3.1 s- 5 ) noaroronka & JIP
OIIK-2: ' 3JeMeHThI 1 u 2 rpynn [3.5] ctp. 3-10
HOIIK-2.1 Tema 3.2 Xumus p-31€MeHTOB (110 TIO/ITOTOBKA K JICKIHAM
4 2 1.2 (c1. 5-30); 2.1 (cT.8-
OIIK-5
MOTTK-5.1 JlaGopaTopuas paGora Ne 3.2 p — 6 A OArOTOBKA K JIP
UOIIK-5.2 anemenTsl |1 — VII rpynm [3.5] cp. 11-29
HOIIK-5.3 [MOJITOTOBKA K JIEKLIUSAM
Tema 3.3 Xumus d- u f-anmementon
2 2 1.2 (ct. 5-30); 2.1 (ct1.8-
0
(0630p) 15)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl 3 =E HCIOJIb3yeMBbIX B paMKax 5 pa3paGoTaHHOTO
OCBOEHUS: HauvenoBamme paszeios, Tem D) E o E D) E E ?1 Bun CEC AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o & =187 850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHANKATOPBI = g E £ E § & 6 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é"% % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
JlaGoparopHasi pagora Ne 3.3 d —
anemeHTs | rpynmel (Cu) u Il rpynmst 4 4 mozroToexa k JIP
(Zn, Cd, H) [3.5] cTp. 38-51
Tema 3.4 Xumus d-3;1eMeHTOB (110 [TOATOTOBKA K JICKIIHAM
4 2 1.2 (ct. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
Tema 3.5 Xumus f-aementos (1o [OATOTOBKA K JICKIIHAM
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
JlaGopaTopHas padora Ne 3.4 «Xumus 4 4 HoAroToska k JIP
Maprasia u Xxpoma» [3.5] crp. 30-38
JladopaTopnas padora Ne 3.5 Cnaua 6 3 0(opMIIEHHE OTIETOB
OTYETOB JIP [3.5] c1p. 3-51
Hroro no 3 pazneny 16 26 29
HUTOT'O no gucuuninxe 34 | 68 89
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA U TIPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJbHbIE 32JaHHUS WJIM HMHbIe MAaTepHAJIbl, HEOOXOAUMBbIE JIf
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMIyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
YKa3aHUAX K IPAKTUYECKUM U 1ab0opaTOpHBIM 3aHiTusIM [3.1 — 3.5], npeacraBieHHbIX B 1I. 6.3.

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

Jlnist OLIeHKW 3HAHWM, YMEHUH, HaBBIKOB U (DOPMUPOBAHMS KOMIETECHIIUH 10 JUCIUILTHHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI M  OLEHKH YCIIEBa€MOCTH
CTYZIEHTOB.

Tabnuya 5 — bannvno-penimunzosas cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHMS
41-50 OTnnano
31-40 Xoporo
21-30 Y 10BAETBOPUTETHEHO
0-20 HeynoBnersoputenbHo

[Ipy nmpomexyTOYHOM KOHTpOJ€ (9K3aMEH) yCIeBAaEMOCTh CTYJCHTOB OLICHUBAETCS I10
nATHOATITBHON CUCTEME: «OTIINYHOY, «XOpouIo», «yZIOBJIETBOPUTEIILHO»,
«HEYJOBIETBOPUTEIBHO.
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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

Or1eHka Or1eHka O1eHka OreHka
«HEY0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHUTEILHO» | «xopouoy / «OTJIHYHO» /
/ «HE 3a4TEHO» «3a4TEHO» «3a4TECHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OT max peUTUHIOBOH
OILIEHKH 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, OCHOBbIBUSICL 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, BEITEKAIOIINX
13 IEpHOANYECKOr0 3aKOHA U
Iepuonuueckoii cucremst J.1.
Menneneena

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

9JIEMEHTOB IO JIEKTPOHHOU
KOH(HTYpaIlMy BaJICHTHOTO CIIOS;
YMeer onpenensars ¢ onmoKaMu
XHMHYECKHE CBOWCTBA BEILIECTBA
0 UX 3JIEKTPOHHOMY CTPOCHHIO;
COTIOCTAaBIIATH (prU3NUECKUe U
XHUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMbIX
9JIEMEHTaMH JaHHOMW MO PYIIIBL.
YacTu4HO BiajeeT HaBbIKAaMU
OTKCaHUs CBOWCTB BEILIECTB HA
OCHOBE 3aKOHOMEPHOCTEH,
BBITEKAIOIIUX 13
MEPUOMYECKOTO 3aKOHA U
[epuoanueckoii cucremst J.1.
MenpeneeBa

Xopo1uIo 3HaeT OCHOBBI CTPOCHUS
aTOMOB ¥ MOJIEKYJT;
KITaCCH(HKAINIO XUMUIECKHX
3JIEMEHTOB TI0 MJIEKTPOHHON
KOH(UTYpaIuy BAJICHTHOTO CIIOS;
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 CBOMCTBA IPOCTHIX
BEIIECTB, 00pa3yeMBIX
3JIEMEHTaMHU 1aHHOKI
MOATPYIIEL. YBEPEHHO BIaJeeT
HaBBIKAMH OITFICAHUS CBOHCTB
BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH,
BBITEKAIOIIUX U3
NEepUOAUYECKOT0 3aKOHA U
Ilepuoanueckoii cucremst J{.1.
Menpgeneepa
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Koan
HaMMEHOBaHHUe
KOMIIETeH I

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
MEXAHUIMBL 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
(GIBUIECKUX 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 Moay4eHus,
(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-
BOCCTaHOBHUTEIbHBIX 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

Xopo110 3HaeT CHOCOObI
TIOJTy4eHus, PU3NIECKUe U
XUMUYECKUE CBOUCTBA
3JIEMEHTOB ¥ UX COSANHEHHH;
OCHOBHBIE 3aKOHOMEPHOCTH
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 ONpeNeNnaTh
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 PeaKIui,
MIPOMCXOASIINX B
TEXHOJIOTHIECKHX IPOIEccax U
OKpY’KaroIeM MUpe

OTIUYHO 3HAET CIIOCOOBI
MOJTy4eHUsI, GU3UUECKHE U
XUMHYECKHE CBOHCTBA
9JIEMEHTOB U UX COEIUHEHHUI;
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 H
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
KOMIIETeH I

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 peTUHroBoH
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
COEIMHEHU; 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] XUMHUKO-

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 peaKIuid. XopouIo
BJIa/ieeT 3HAHUAMH XUMHUYECKHX
1 pu3nUecKuX CBONCTB BEIIECTB
1 MX COSTUHCHUH IS
obecriedeH s OCYIECTBIICHUS

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

XUMHUKO-TCXHOJIOTUYCCKUX XUMHUKO-TCXHOJIOTHYCCKUX
0e30IacHOCTH TEXHOJOTUYECKUX MMPOLIECCOB N
TIpOLIECCOB U 0€e3011acHOCTH TIPOIECCOB U 06€30IMacCHOCTH
KHU3HEACATCIBHOCTU 0€30MmacHOCTH
XKHU3HCACATCIBbHOCTHU JKHU3HCOCATCIIBHOCTH
KHUBHCACATCIBHOCTU
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Koan
HaMMEHOBaHHUe
KOMIIETeH I

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
HCTOYHMKOB U 0a3
JIAaHHBIX,
MpEACTaBIATh €€ B
TpebyeMoM (opmate
C MCIOJIb30BaHUEM
nH(pOpPMaLMOHHBIX,
KOMIBIOTEPHBIX U
CETEeBBIX TEXHOJOTHH

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

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

00paboOTKH Pe3ynbTaToB
abopaTopHBIX paboT U
sKcrepuMeHToB. He ymeer
HCIIOIB30BATh METOIBI
MaTeMaTHYECKHX PacyeToB JUIs
peuIeHuss XUMUYeCKUX 3a1a4 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! pe3yIbTaToB

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 IJIS
pelIeHns XUMUUECKUX 3aa4 U

00pabOTKH Pe3yNIbTaTOB

71a00paTOPHBIX paboT U

9KCIEPUMEHTOB. XO0pOIIO yMEET

HCTIOIb30BAaTh METOIBI
MaTeMaTHIECKHX PACUeTOB IS
peLIeHNsT XUMIYECKUX 3a1a4 U

00pabOTKH Pe3yNIbTaTOB

71ab0paTOPHBIX padoT U

9KCIEPUMEHTOB. Y MEJ0

BJIaJieeT MaTeMaTHIECKUMU
pacdeTamu U IpeCTaBICHUEM
9KCTIEPUMEHTAIBHBIX
Pe3yIbTaTOB B TpaduecKOM
BHUJIE

3HaeT B COBEPIIECTBE METOIBI
MaTeMaTHIEeCKHX PacueToB IS
pelIeHUS XMMUYECKUX 33/1a4 U
00paboOTKH pe3ynbTaToB
nabopaTopHBIX paboT U
9KCIEPHUMEHTOB. OTINYHO
YMeeT 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
KOMIIETeH I

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 peTUHroBoH
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-2.4. Hcnonvzyem
Xumuyeckue mMmemoovl OJis
peuierus 3a0auy
npogeccuonanbHou
desimenvbHoCmuU

He 3naeT xumnueckue u
(HDU3UKO-XUMHUYECKHE METOJIBI
IUTSL TTOJTy4deHusl TaHHEIX. He
yMeeT I0JIb30BaThCs
CIPaBOYHBIMH JaHHBIMH U
MPOU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BHIIOIHEHHS
71a00paTOPHOro MPAKTUKyMa U
npocTeiine UHKeHEpHbIe
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,
pecypcel HTEpHETa)

Cnabo 3HaeT XUMHIECKHE U
(HU3UKO-XUMHUYECKHE METOJIBI
JUISL TTOTYYCHUST JaHHBIX.
YacTHYHO yMeeT I0JIb30BaThCs
CIIPaBOYHBIMH JJAHHBIMHU U
IIPOMU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BHIIOIHEHHS
11ab0paTOPHOTO MPAKTUKyMa H
npocTeiine UHXeHEpHbIe
pacuetsl. Cnabo Biageer
METOJJaMH MCCIIEIOBAHHS
(M3UKO-XUMHUYECKHUX CBOICTB;
JIMTEPaTypPHBIM OUCKOM
XUMHYECKOH nHpopManmu ¢
HCIIOB30BAaHUEM PA3TUIHBIX
HCTOYHUKOB (CIIPABOYHUK,
Hay4YHbIE ¥ HAyIHO-
HOMyJISIPHBIE U3/1aHNUS,
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.
YBepeHHO yMeeT M0JIb30BaThCS
CIIPaBOYHBIMH JaHHBIMH U
MIPOU3BOIUTH HEOOXOIMMBIE
pacdeTsl IS BBIOIHEHHS
1a00paToOpHOro MPaKTUKyMa U
MpocTeiine UHKEHEPHbIE
pacudeTsl. YBEpEHHO BIaJeeT
METOJAMH HCCIIE0BAHHS
(DU3MKO-XMMHYECKIX CBOMCTB;
JUTEPaTyPHBIM IIOUCKOM
XUMHYecKOH nHdopmarmu ¢
HCTIONb30BAHUEM PA3IHIHBIX
HCTOYHHKOB (CIPABOYHHK,
Hay4HbIE 1 HAyJHO-
TIOMYJISIPHBIC U3AAHH,
KOMITBIOTEpHBIE 0a3bI JaHHBIX,
pecypcesl MHTepHEeTa)
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Koan
HaMMEHOBaHHUe
KOMIIETeH I

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
HU3MEPEHUSI 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
IIPOLIECCOB 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
71a00paTOPHBIX UCCICIOBAHUN;
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] XUMHYECKUMU
PEaKTUBAMHU, PACTBOPUTEIAMH H
XUMHUYECKOH MOCYA0H;
coOupaTp mpocreifmme
YCTQHOBKH JIJI1 TIPOBEICHUS
71a00paTOPHBIX UCCIIETOBAHNH;
TI0JTE30BaThCS (PUBMUECKUM,
XUMHYECKHM 000pYyHTOBaHHEM.
Crabo BiajieeT NPakTHYECKUMU
HaBBIKAMH Pa0OTHI C
peaKTHBaMH; IpHEMaMHU paboThI
B XUMHYECKOH 1a00paTopun

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 UCCICIOBAHUN;
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
TEOPETHIECKOM yPOBHSIX.
OTINYHO YMEET OCYIIECTBISTH
71a00paTOPHBIN XUMUYECKUI
9KCIIEPUMEHT C COOMIOICHUEM
HOPM TEXHHUKH 0€30IaCHOCTH; -
HOJIL30BATHCS XUMHYCCKHMHU
peaKTHBaMH, PACTBOPHUTEISIMU 1
XUMHYECKOH MOCYH0H;
cobupaTh npocreimme
YCTaHOBKH JUIS IPOBEICHHS
1a00paTOPHBIX UCCIEIOBAHHIA;
HOJIL30BATHCS (PU3UUECKHM,
XUMHYECKHM 000pYyI0BaHUEM.
YBepeHHO BiaieeT
MPAKTHYECKUMHU HaBbIKaMH
paboThI C peakTHBaMH;
npueMaMu paboThl B
XUMHYECKOH J1abopatopun
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Koan
HaMMEHOBaHHUe
KOMIIETeH I

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 peTUHroBoH
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; J1aO0PaTOPHYIO
MOCYZY, B TOM 4HCIIe
HU3MEPUTEIBHYIO, U NIPaBUiIa
pabots! ¢ Heil. He ymeer
HOJTE30BAThCS MIPABHIIAMH
Oe3omacHoi paboTHI B
XuMuaeckoit maboparopuu. He
BJIaJICCT OCHOBHBIMH ITPUEMaMHU
paboTHl B XUMHYECKOH
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€30IacHOi paboTh
B XUMHYECKOI 1ab0paTopui.
Cnabo BasieeT OCHOBHBIMH
npreMaMH paboThI B
XUMHUYECKOU JJabopaTopuu ¢
COOJTIOICHIEM 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
XHMHUYECKOU TabopaTopuu ¢
COOJIOICHNEM HOPM TEXHUKH
Oe3omacHOCTH
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Koan
HaMMEHOBaHHUe
KOMIIETeH I

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 peTUHroBoH
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-5.3. Obpabamvieaem u
unmepnpemupyem
RONYYEeHHbLE
OKCNEPUMEHMATbHbBIE OAHHbIE

He 3naeT MeToast 00paboTKH
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
AKCIEPUMCHTAIBHBIX 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 Bnajeer
MeToJaMH 00paboTKH
Pe3yJIbTaTOB IKCIIEPHUMEHTA;
(hU3UKO-XUMIYECKIM
anmapaToM pacueTHO-
TEOPETHYECKUX METOJIOB [
U3YUYEHHs CBOMCTB BEIIECTB U
MIPOLIECCOB C UX YYacTHEM

XOopo11o 3HaeT METObI
006paboTKu
SKCIIEpPUMEHTANIBHBIX JJAHHBIX, B
TOM YHCJI€ CTATHCTHIECKHE;
MpaBUIa 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 00CyKICHUN
pe3yIbTaTOB; IPOBOJIHUTH
OLICHKY MPaKTUIECKOit
3HAUYNMOCTH PE3yIIbTaTOB
nccie0BaHus. X0opouio
BJIaJIeeT METOJaMU 00paboTKH
Pe3yIbTaTOB SKCTIEPHUMEHTa,;
(DU3MKO-XUMHYECKHM
annapaToM pacyeTHO-
TEOPETHYECKUX METOIOB IS
W3y4eHHs] CBOWCTB BELIECTB
MIPOIIECCOB C UX YJacCTHEM

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-XUMHUYECKUM
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

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM 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 By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3x., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muuaka H.JI. O6mas xumust: YaeOnuk s 6akanaspos / H.JI. I'munka; [lox 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, pCKOMECHIAUUU U APYIrue MaTepuajbl K 3aHATUAM

B cniucok «Meroanueckue ykazaHus, pEeKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOJIMYECKHE YKa3aHUsS WU PEKOMEHJALUU [0 MPOBEACHHUIO J1a0O0paTOPHBIX U
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 110 TaHHON TUCHUILIMHE!

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1 CmupnoBa JILA. CtpoeHne aTomMa: METOAUYECKHE YKa3aHHs K MPAKTHUECKUM 3aHITHUAM
o Kypcy oOuiei ¥ HeopraHMyecKod XUMMH JUIsl CTYIEHTOB XHMHYECKUX M HEXUMHUYECKUX
CHelnualbHOCTeH THEBHOU U BeuepHel Gpopm oOyuenus / JI.A. CmupHoBa, JK.B. Manynesuy, I'.A.
[Tanuuesa, I'.®. Bonoaun, JI.H. Yeteipook, C.B. Kpacnony6ckas // H. Hosropoa. HI'TY um. P.E.
Anexceena. 2007. 39 c.

3.2. KoBanesa O.H. Crpoenue aroma. XuMHYecKas CBsS3b: METOA. YKa3aHHs Jid
IPOBE/ICHUS] KOHTPOJIBHBIX PabOT M KOJJIOKBUYMOB MO Kypcy oOILIed XUMHMM Uil CTYIEHTOB
XUMHUYECKHX U HEXMMUYECKUX CIIEUATbHOCTEH THEBHBIX, BEUEPHUX U 3a0UHBIX GopM 0OyueHHs /
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. Xumnueckasi cBsi3b: METOJ. YKa3aHUS K MPAKTHYECKUM 3aHATHSM IO
Kypcy oOImield XMUMHH JUIs CTYJE€HTOB HEXMMHYECKHUX CIEHMaJIbHOCTEH IHEBHBIX, 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. Haymos B.M. KommiekcHble COEAMHEHMs: METOAMYECKHE YKa3aHud K Jiab. 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. padoram 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
U TEXHOJIOTMU MatepuaioB» Bcex ¢opm obOydenus / O.H. Komamera, XX.B. Mamynesuu, T.B.
CazontheBa // Hwxuniit HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meroauueckue pPEKOMEHIAMU IO OPraHU3aluu AyAUTOPHOW paboThl. IIpUHSATHI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin 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 Meroauueckue peKOMEHIAlMU [0 OPraHU3alMK U TIAHUPOBAHUIO CaMOCTOSITEIbHOMN
paboThl cTyneHToB no aucuuriuHe. [Ipunatel YyeOno-meroguueckum 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 «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
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. NHOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VYyebHbIli Tpolecc MO  JUCHMIUIMHE  OOeCredeH HEeOOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOro MPOTPAMMHOTO OOECTeueHHusi, B TOM YHCIe
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO JUCHUIUIUHE ompeneneH B Hactosmer PIIJ u
MOJJIEKUT OOHOBJICHUIO TPU HEOOXOAUMOCTH).

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

[lepeueHb mporpaMMHBIX IPOAYKTOB, UCIIOIb3YEMbIX TP MPOBEACHNUN PA3INYHBIX BUOB
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 OubaroTevyHas cucrema [10BOHKCKOTO TOCY/IApCTBEHHOIO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

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

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

6. Polpred.com. O630p CMHU. [lonnomexcmosas, muocoompaciesas 6aza oannvix (B)
[Onexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.
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7. bazvl oannvix Bcepocculickoeo uHcmumyma HAyuHOU U MeXHU4ecKou uH@Gopmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKMpPOHHbILL

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

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

Peoswcum 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 CcbuLika, 1o KOTOpoii
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 PACHPOCTPAHEHHS

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 guit. Ne 65609340

Office 2007 siui. Ne 43178971

Microsoft Windows XP Professional (umensust Ne 43178980)

MicrosoftOffice 2007 (muren3ust No 44804588)

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

Adobe Design Premium CS 5.5.5 (munen3us Ne 65112135)

Dr.Web (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 o0OecriedeH AOCTyN (yAajeHHbIH noctym). /laHHBIM nepedeHb
MOJJIEXKUT OOHOBJIEHHUIO B cooTBeTCTBUU ¢ Tpedoanusimu ®I'OC BO.

B nanHoM paszene MoOryT ObITh MpPHUBEICHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOKHO HaMTH MOJIE3HYIO U1 Kypca HMH(OpMaluio, B T.4. CTaTUCTUYECKUE WM CIPaBOYHBIE

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

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanrbHvlx 06a3 OAHHBIX U

MH¢0 MAUUOHKBIX CRPABOYUHBIX CUCHIEM

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

Joctyn k pecypcey (yAaJeHHbIH
AOCTYI € YKa3aHUEM
CCBIIKH/IOCTY U3 JIOKAJBHOM CeTH
YHHBEPCHUTETA)

1 baza pgaHHBIX CTaHIAPTOB M PErJIaMEHTOB

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

Hoctyn k pecypcey (yaajaeHHbIH
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,

UMEIOUX  (OpPMBI,

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, pasMCIICHHAsA B IIOAPA3ACIIC

«loctynHas

cpeaa» CIICHUAIM3UPOBAHHOI'O

pazznena

caita HITY «Csenenus 00

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

Taonuuya 10 - Obpazoseamenvuwie pecypcol 014 uHeaIuoos 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 CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHHUe 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, HEOBXOJIUMOE JIJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

YyeOHbIe ayquTOpUU I MPOBEJACHUS 3aHATUA IO

JTUCITUTIIINHE,

OCHAIIICHBI

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

JTAHHOM pasJielie.

Tabnuya 11 - Ochawiennocms ayOumopuil U nomewieHuil 0Jis CamoCmosImeabHou

pabomul cmyoeHmoe no OUcyunIuHe

HaumMmeHnoBaHnue Iepevent,
ayunTopnif[ - JJUICH3UOHHOI'0
Ne noMenmeHun aJis OcHalEeHHOCTDb Ay IMTOPHUIA H(})ﬁ:rcﬁtﬁr:ﬁgo
- yueOHOH 1 NOMelIeHu ! U MoMeIleHn O '
CaMOCTOSITEJIbHOM
paﬁoTbI MmoATBEP KAAIOLIET
0 JIOKYMEHTa
1. locka menoBas - 3 1miT.
2. Cromsl mabopatopHslie (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
IIPOBEICHHS NIPAKTHYECKHX 1 | TAOOPATOPHBIX 3aHATHH 110 AMCUHILIHHE
Ta00PaTOPHBIX 3aHATHH, XUMHA:
IPYINOBBIX ¥ HHAMBHAYANbHbIX | WK CYIWIBHBI - 2 .,
KOHCyﬂbTaHHﬁ, DJICKTPOXUMHUYECCKUEC AUYCUKU TSI U3SMCPECHUA
DJIC XMMHUYECKOTO DJIEMEHTA - 3 IIT.,
1 TeKyHero K?HTpoml 1 SNEKTPOIH3EPEHI - 4 MIT.,
TIPOMEXKYTOTHON aTTeCTAllH Bempsivutenn b5-47 — 6 mr.,
(xacpenpa "[IpousBOACTBEHHAA | yH-merpr1 «MT1I-301» - 4 w.,
0€30IaCcHOCTb, YKOJIOTHS U KaJOPUMETPHI — 4 MIT.,
xumus" T. Huxauit HoBropon, | seckl anamutuueckue 4 mr.,
yI. MuHUHA, 24) muctwistop J13-10 - 1 mr.,
KOJIOOHArpeBaTeiIn — 3 MIT.;
BOJILTMETPHI I (ppoBbie B7-38 — 3 mT.,
BECHI TEXHHYECKHE — 2 iT.,
Tabauier Menaeneesa- 4 mir.,
nmabopatopHas XMMUYECKas TOCYIa U
PCaKTUBBI
HA0Op YUEOHO-HAISIHBIX MOCOOUH
6147
yaeOHast ayJUTOPHS IS
nposeerIA s 1. Windows XP, Prof,
CEMHHAPCKOT0 THIIA, 2@?;;?3;?3;3 Dream
TPYIIOBBIX U HHAUBUIYanbHBIX | 1.JJocka MemoBas '
2 KOHCYJIbTaIUH, 2. Pabodee mecTo mpernogaBaTens 'ggzongg Jl\l’i”)[.rl 13003
TEKYIIETO KOHTPOJIS 1 3. PabGouee mecTo cTyaeHTa - 64 der. > Dr Wéb (E)r Web
IIPOMEXYTOUHOH aTTecTaluu 4. [lepcoHaIBHBIN KOMIBIOTEP (c. I ]'32 41-3 JB%-GEP?-
kadenpa "[IponsBoacTBeHHas
( 6(2301%01{05%, 9KOJIOTHS U BQB4 or 18.05.2020)
xumus" r. Hwxauit Hosropo,
Kazanckoe m1., 12)
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Ilepeyennb

HanmenoBanue
R — JUIEH3HOHHOI0
" . MPOrpaMMHOI0
nmoMeIeHu i IJis OCHALIEHHOCTDH AYIUTOPUIA porp
Ne N . . odecmeyeHus.
yueOHOH 1 NoMelIeHuH U MoMeIleHn i PeKBUSHTLL
CaMOCTOATEJIbLHOM
paGoTH: NOATBEPKAAIOLIEr

0 IOKyMeHTa

6265
yaeOHast ayqUTOPHS IS
MPOBEICHUS 3aHATHI
JIEKIIMOHHOTO 1
CEeMHMHapCKOTro THIIA,
TPYIIOBBIX U MHIUBUIYATbHBIX
3 KOHCYJIbTaIUH,
TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOH aTTeCTalui
(xadenpa "IIponsBoacTBeHHAS
0€301acHOCTb, JKOJIOTHS U
xumus" r. Huwxuuit Hosropon,
Kasanckoe 1., 12)

1. Jlocka menoBas - 1 1mr;

2. Tabmuua JI.1. Menneneesa - 1 mir.
3. PaGouee MecTo mpernoaBaTens

4. Pabouee mecTo CTyAeHTa - 42 delr.

10. METOAUYECKHUE PEKOMEH/JIALIUN OBYYAIOIIUMCHA
ITO OCBOEHUIO JTUCHUIIJIMHBI

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

JucuuMmiuHa = peanu3yercs IOCPEACTBOM  IPOBEAEHUS  KOHTaKTHOW  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEJEHHE TEKYLIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEIbHON
paboThI 00YJAIOMIMXCS ¥ TPOMEKYTOUHOM aTTeCTAINH.

KonrtakTHas pabora MOXeT ObITh ayTUTOPHOH, BHEAyIUTOPHOH, a Takke MPOBOAUTHCS B
JIEKTPOHHON HH(OpPMAIIMOHHO-00pa3oBaTeIbHON cpene yHuBepcurera (naee - OHOC). B
cilyyae IpPOBEIEHUS YaCTH KOHTAaKTHOW paboThl mo gucuuiuinie B OMOC (B cOOTBETCTBHM ¢
pacriicaHueM y4deOHBIX 3aHATHN), TPYIOEMKOCTh KOHTakTHOM paboTel B DUOC skBUBajIeHTHA
ayJIUTOpHOM pabore.

[IpenogaBanue  AUCHMIUIMHBI ~ BEAETCS C  NPUMEHEHHEM  CIEOYIOIIMX  BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

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

- KOJLIOKBUYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1ab0pamopHuiM pabomam.

[lo utoram Tekyliel ycCHeBaeMOCTH CTYJEHTY MOXKET OBbITh BBICTABJIEHA OIIEHKAa IO
NPOMEKYTOUHON aTTeCTalliM B COOTBETCTBMU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITMIOJTHUBIIME BCE 00s3aTENIbHbIE BU/bI 3allJIAHUPOBAHHBIX YUEOHBIX 3aHITHH K MPOXO0XKIECHUIO
IPOMEKYTOUHON aTTecTalluu (IK3aMeHy).

PesyabraT 00yueHusi cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIU
TEOPETUYECKOE COAEp KaHUEe Kypca OCBOEHO IMOJHOCThIO. IIpH YCTHBIX coOeceJOBaHUAX CTYICHT
MCYEpIBIBAIOIIE, TOCIIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBIIIETCSA C 3aJadaMM, BOIPOCaMU M JPYTMMHM BHUAAMH 3a/JaHMM, HCIIOJIB3YEeT B OTBETE
JOTIONTHUTEBHBIA MaTepuan. Bce mpeaycMoTpeHHble paboueilt ydeOHOM mporpamMMmoi 3adaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TpeOOBAHUSMH, CTYAECHT CIIOCOOEH
AQHAIN3UPOBATh IOJIyUEHHBIE pE3YyJIbTAaThl, MPOSBISET CAMOCTOSTEIBHOCTh MPH BBIMOIHEHUHN
3aJ]aHuH.

Pesyabrar 00yuyeHusi cumraercs CPOPMHUPOBAHHBIM HA IOPOIOBOM YPOBHE, €CIHU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOJHOCThI0. [IpH yCTHBIX coOeceoBaHUSAX CTYIEHT
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MOCIIEI0OBATEIHHO, YETKO M JIOTHYECKH CTPOMHO M3Jaraet y4eOHBIN MaTepuai; CIpaBIIIETCS C
3aJayaMy, BOIMpPOCaMU M JPYTMMH BUAAMU 3aJaHHi, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBAThH MOIYUYEHHBIE PE3YNIbTAThI;
MPOSIBIIIET CAMOCTOSITEIbHOCTD IIPHU BBIIIOJIHEHUHN 3aJaHUI

PesyabTar 00y4yeHus1 cuuTaeTcs HeCOPMUPOBAHHBIM, €CJIM CTYJCHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWUW y4eOHOTO Marepualia, JIOMyCKaeT OIHUOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJHSACT 3aJaHUsl, HE JAEMOHCTPUPYET HEOOXOIMMBIX YMEHUH,
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 AUCIUIUIMHBI (Tabnuma 4). O003HAYalOTCS KIFOYEBBIC ACTEKThI TEM, a TaKXKe
JIeNar0TCs aKIEHThl Ha HaumOoJiee CJIOXKHBIE M BaKHBIC MOJIOKEHHUS H3y4aeMoro marepuara.
Matepuanbl JEKIUI SBISIOTCS OMNOPHOM OCHOBOW JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYECCKUM 3aHSITHSIM / JJA0OPATOPHBIM pabOTaM W BBHIMOJTHCHHS 33JIaHUH CaMOCTOSTEIHHOU
paboThl, a TaKKe K MEpONPUATHUSAM TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH M IMPOMEKYTOUHOMN
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKUMOHHBIX 3aHATHI PEKOMEHIYeTCS BECTH KOHCIEKTUPOBaHHUE Y4eOHOIo

Marepuania.

10.3. MeTtoauyeckue YKa3aHHMsl 10 OCBOCHHMI0O JHCHUIUIMHBI Ha J1a0OopaTOpPHBIX
padorax

JlaboparopHble pabOThI IMO3BOJSIOT MPHOOPECTH CTYACHTaM yMEHHsI padoTaTh C
XMMHUYECKHMMH peareHTaMu, NoCy10i U MpudbOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
NPOBOJUTH TIEPBUYHbBIC HAyYHBIC HCCiIeNoBaHUsA. B maboparopHbie pabOTH BBEJCHBI AJIEMEHTHI,
HOBBIIIAIONINE UHTEPEC CTYACHTOB K HUM M UX IO3HABAaTEIbHYIO aKTUBHOCTb. [l MOBBIIIEHUS
MIO3HABATEIBHOW aKTUBHOCTH CTYJCHTOB W TMPUOOPETEHHSI MU MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIIEIOBaHMsI, B 3TH KJACCHMYECKHE JIabopaTopHble padOThl BBEAEHBI 3JEMEHTHl HAay4YHOTO
UCCIIEIOBaHMSI, KaK-TO:

a) CaMOCTOSTENIbHO 1101I00paTh PEaKTUBBI AJIS POBEICHHS TOM WM MHON peakIui;

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

B) TpecCKa3aTh MPAKTHUECKOE 3HAYCHHE TOW WM MHON pPEaKIUH, COMPOBOXIAIOLICHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToarotoBky K Kaxkaoi J1abopaTOpHOU paboTe CTYACHT J0JKEH HayaTh C 03HAKOMJIEHMSI C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT cojiepiKaHue MpeI0KEHHON TEMBI.

[locne BbIMOTHEHMS Kaxa0i JlabopaTopHOW pabOThl CTYAEHT O(OpMIISET OTYET, B
KOTOPOM YKa3bIBAalOTCS LI€TM PaboThl, XOA paboThI, JaeTcsi PUCYHOK U OMHCAHHWE YCTaHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BHIYACICHUS M BHIBOIBL.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBINOJIHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHUECKOW YacTH pabOThl |
CTETIeHb COOTBETCTBHSI PE3YyIbTaTOB PA0OTHI 3aJaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO 0(pOpMIICHHs OTUeTa Mo padoTe;

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

NIPY BBITTOJIHEHUH UMH KOHTPOJIBHBIX 3aJaHHH.
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10.4. MeToanyecKue yKa3aHHs M0 CAMOCTOSITEJIbHOM padoTe 00y4YaroLUXCst

CamocrosiTenpbHass pabora oOecreuynBaeT TMOJATOTOBKY OOydYaromerocs K ayIuTOPHBIM
3aHITHSIM ¥ MEPOIPHUATHIM TEKYIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOJArOTOBKU MPOSBISAIOTCS B aKTHMBHOCTH OOydarollerocs Ha
3aHIATHSIX W B KAayeCTBE BBIMNOJIHCHHBIX MPAKTHYECKUX 3aJaHUNl W JIpyrux (HopM TEKYIIETro
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aaHUN JUISI CAMOCTOSATEIHHOUW PabOThI pPEKOMEHAYETCS MpopadoTKa
MaTepUaJIOB JIEKIIMH MO KaXKIOW NPOMACHHOM TeMe, a TakKe H3YyYEeHHE PEKOMEHIYyEeMOM
JUTEPATypHl, IPEACTABICHHON B pa3nene 6.

B mporecce camocTosATenbHOW pabOThl MPU W3YYEHHHM IUCHUIUIMHBI CTYIEHTBI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIEIUATM3UPOBAHHBIX AYAUTOPHSIX I CAMOCTOSTEILHON paOOThI
(ykazano B Tabum. 11). B aymuropusx wuMeercs JOCTyNm 4epe3 HH(POPMaIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIbHON
cpene yauBepcurera (OQMOC) u anektponHoit onbauoteunoit cucreme (ObC), re B 37eKTpOHHOM
BUJIC PACIONIATalOTCsl y4eOHbIe M Yy4eOHO-METOJMYECKHE MaTepuaibl, KOTOPbIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUYEHUU AUCLUTIINHBI.

Jnst oOydaromuxcs 1o 3a04HOi (opMe OOydeHHsi camocTosiTenbHas paboTa sBIsSeTCS
OCHOBHBIM BHJIOM Y4€OHOI 1eATeIbHOCTH.

10.5. MeToanyeckune yKka3aHus /i BbINOJHEHUSI KOHTPOJIbHBIX padoT

[Ipu m3ydyeHum Kypca «XUMHH 3JIEMEHTOB» IPOBOIUTCS 3 KOHTPOJBHBIX pPabOTHI 1O
pasjesiaM JUCIHILINHBL.

B koHTposnbHYIO paboTy Ne 1 BXOZIST BOIPOCHI IO CTpoeHue atoma u Ilepuomuveckomy

3akony um. [|.M. MenneneeBa: 3aganue 1- 25 (mo BbIOOpY IperogaBaTelisi) U3 METOIUYECKUX
ykaszanuii: JI.A. CmupHoBa, JK.B. Manynesud, I'.A. [1anudesa, [.®. Bomoaun, JI.H. YerbipOok,
C.B. Kpacnony6ckas. Crpoenue aroma. H. Hosropon. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B kxoHTponbHYIO pabory Ne 2 BXOIST BONPOCH! MO XMMHUYECKOW CBS3M: 3amada 1-29 (1mo
BbIOOpPY mpernoaasarens) u3 meroauueckux ykazanui: O.H. Kosanesa, T.B. CazontseBa, A./l.
CamconoBa Crtpoenue aroma. Xumuueckas cBszb. H. Hosropox, HI'TY um. P.E. Anekceesa.
2015. 16 c.

B xonTponbHyto padoTy Ne 3 BXOAAT BOIMPOCH O KOMIUIEKCHBIM COEJUHEHUSAM: BapUaHT
1-25 (mo BeIOOpY mpemnojaBaTens) U3 Meroauueckux ykasanui: B.M. Haymos, I'.A. Ilannuesa,
JLH. Yetsip6ox Kommiekcusie coequnenus. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2014. 51
c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA IUCHUTIJIMHBI

TunoBbie KOHTPOJIbHBIC 32/IaHNS WJIH HHbIE MaTepHaJbl, HCOOXOAUMBbIE /ISl OLCHKH
3HAHWH, YMEHHN i, HABBIKOB M (MJIH) ONBITA B X0/i¢ TEKYIEro KOHTPOJISl yCIIeBAeMOCTH

Bonpocel, nHAMBUAYaIBHBIE 3aaHNS U 3a[Ja4X [TPEICTABICHBl B METOJUYECKUX yKa3aHUAX
K IPAKTUYECKUM U J1aOOpaTOpHBIM 3aHATUsAM [3.1 — 3.5], npeacraBieHHbIX B 11. 6.3.

Ilpumepvt munoeswix 3a0anuii:

11.1.1. TunoBbIie 3a1aHNs K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM

3anstue Ne 8-12
Pemenne 3a1a4 no XuMM4eCKOM CBSI3U M CTPOCHUIO MOJIEKYJI

1. MuauBuayanbHOE pelleHue 3aJjaud 10 XMMUYECKOH CBA3M M CTPOCHUIO MOJEKYN (10
BBIOOpY TpenojaBaTeist W3 METOAMYECKMX YKa3aHUH K J1a0opaTOpHBIM M MPAKTUYECKHM
sansaTusiM: HaymoB B.M. Xumundeckass cBs3b: METOJ. yKa3aHUS K NPAKTUYECKUM 3aHATHUAM I10
Kypcy oOmeld XMMHUHM JUIs CTYJIE€HTOB HEXMMHUYECKUX CIElHaTbHOCTEH THEBHBIX, BEUEPHUX U
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3aouHbIX ¢akynbTeToB/ B.M. Haymos, JI.H. Yersipbok, I'.A. Tlanuvesa / H. Hoeropon, HI'TY
uM. P.E. AnekceeBa. 2012. 37 ¢.)

TUIIOBBIE 3AJTAYUN:

1. CocraBbTe BaJIEHTHBIE CXEMBI CICAYIOMUX MOJICKYJI W HOHOB, OIIPCACIIUTEC

KOBQJIEHTHOCTD U CTENIEHb OKUCJICHUS SJIEMEHTOB B IAHHBIX COCIMHEHUSIX

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

6) Csz, COS, C5H5, CC|4;

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

F) H202, H30+, OFz, 02;

1) NCl3, N2Os, NaHa, No;

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

k) HNO3, NF3, AIN, NH40H,;

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

I/I) 302C|2, H,SO,, SO3, BC|3;

K) A|C|3, Clzo, C|F3, COCIZ,

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

M) ASH3, H3ASO4, AlAS, ASQSg;

H) HCIO, CIFs, CIO,, CIOg3;;

0) SiHa, SiS,, SiOs%, AsHs;

1) HNO,, PCl3, PO, AlP.

2. YKaXHTe, KaKue YaCTHIIBI SBIIIOTCS JOHOPAMHU W KAaKHE aKIENTOPaMH B CIIETYIONINX
COCTMHEHUSX:

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

6) [BF.I, [SiFe]”;

8) [BH.]', [GaCle]”;

r) [AlF4], [GeClg]*.

3. Kakue u3 yka3aHHBIX MOJIEKYJ M HOHOB SBJISIIOTCA TMOTEHIUAIBHBIMH JOHOpaMu?
[ToTeHMaTbHBIMU aKIIETITOPAMH?

a) Cu?*, H,0, OH", Ag” ;

0) CN’, BF3, SiCly;

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

4. Kakue opOuTtanu aroma a3oTa y4yacTBYIOT B 0OOpa30BaHUU KOBAJICHTHBIX CBS3EH B
coequuennsix: NFs, NO3, NO, , NH,™?

5. CocTtaBbTe CXEMBI paclpeaeNeHus] BaJCHTHBIX 3JIEKTPOHOB aToMa 0opa B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUsIX. CKOJBKO KOBAJEHTHBIX CBSI3€M MO OOMEHHOMY M IO JIOHOPHO-
aKIENTOPHOMY MEXaHU3My OH MOKeT oOpa3oBarh? [IpuBenuTe mpUMEpPbl COOTBETCTBYIOIINX
coenuHeHni. Kakyro cTerneHb OKUCICHUS TPOSBIISET 0Op B 3TUX COCTUHEHUSIX?

6. MoXeT J11 KOBaJIGHTHOCTb a30Ta ObITh paBHOM HOMepy Ipymnibl? OOBSICHUTE MEXaHU3M
obOpazoBanus noHa NOjz. Kakyioo creneHb OKHMCICHHS U KOBaJICHTHOCTH MPOSBISAET a30T MpH
oOpa3oBanuu gaHHoro woHa? llpuBenuTe mMpuUMepbl COENWHEHUN a30Ta C TMOJIOKH TEIbHOWU H
OTPULIATENILHON CTENEHBIO OKUCIICHHUS.

7. Hanmummre dopmyibl coequHennit Gpocdopa ¢ amoOMUHUEM U TaJUIUeM, er0 OKCHIIOB H
ruapokcuioB. Kakyio crenenp okucienus umeeT dochop B 3Tux coeauHeHusx? ObOpazyer i
dbocdop ToHOPHO-AKIIETITOPHBIEC CBSI3U B HOHE PFg?
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8. Hanumure ¢hopMysbl coeIMHEHNUN MBIIIbsIKAa C CYpbMOM, TaJUTMEM, CEpOH, BOJOPOJIOM,
€ro OKCUIOB U TUAPOKCHIOB. Kakue cBOWCTBa, KUCIOTHBIE WK aM(OTEPHBIE, POSIBIISIOT OKCHUIBI
Y TUAPOKCH/IBI MBILIbSIKA?

9. Kakas cBs3b, MOHHAs WJIM KOBaJeHTHas, OyaeT mpeoOnagaTh B OKCHJAX BaHAIMS,
HUOOUS M TaHTaJla CO CTEIEHBIO OKUCIIEHUS 3TUX 31eMeHTOB +57 Ilo 3HaueHusIM craHgapTHON
sHepruu ['m66ca oOpa3oBaHUs OKCHIOB YKaXKHUTE, JJIs1 KAKOTO JIEMEHTa CTENeHb OKHUCIECHUs +5
Ooee XxapakTepHa:

AGo 298, V205 (kp.) Nb,Os (kp.) Ta,0s5 (kp.)

k/J[x/MoITB -1427 -1776 -1908

10. 3anumure SMEKTPOHHYIO (GOpPMYyTy aToMa Cepbl B OCHOBHOM H BO30YXIEHHOM
cocroaHusAX. Kakue creneHM OKHMCIEHHS OHA MOXET MposABIATH? 3anmuimurte (HopMyiisl
COEIMHEHUH cepbl ¢ aIOMUHUEM, (HOCHOPOM, JKeJIe30M.

11. 3anumuTe 37eKTPOHHYIO GopMyIty At aToMa ¢pocdopa B OCHOBHOM U BO30YKIEHHOM
cocTosHusAX. Kakyro KOBaJEHTHOCTb M CTENEHU OKHUCICHUS OH MOXKET INpOSIBJIATH B CBOUX
coenuaeHUsX? [IpuBenure npumMepsl coeauHeHui hochopa co CTENEHBIO OKUCIICHHS -3, +3, +5.

12. Kakyro KOBaJICHTHOCTbH IPOSIBJIICT KUCIOPOJ B MOJieKyse o30Ha O3? MoxeT Jin ObITh
KOBaJEHTHOCTh KHCJIOpOJa paBHOM Homepy rpynmnbl? Kakue cTeneHu OKHUCIIEHUS MPOSBISET
KHUCIIOpOJI B CBOMX coenuHeHusx? [IpuBeanre npuMepsl STUX COETUHEHUI.

13. Kakyro npoCcTpaHCTBEHHYIO KOHPUTYPALUIO HMEIOT MOJICKYITbI:

a) H,0, NH3;

6) NC|3, SOo;

B) ASH3, on;

F) SbC|3, H,0,:

I[) ASC|3, H,Se;

e) NOCI, PCls;

)K) N2H4, Sng;

3) H2Te, NF3;

I/I) OFz, Clzo;

k) N2Os, PHg;

J'I) CC14, BC|3;

M) HgCly; PH3;

H) ZnC|2, Be|2;

O) SiH4, SFG;

) HCN, CO,.

14. B uém nmpuunHa pa3nuyHON MPOCTPaHCTBEHHOM CTPYKTYpbI Mosiekyn PCls u AlCl3?

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

16. Ha ocHOBaHMM TNpPOCTPAaHCTBEHHOW CTPYKTyphl Mojekyl SO, u SOz oObscHuTe,
nouemy Mousiekyna SO, nonsipHa, a SOz HenossipHa?

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

a) KpaTHOCTb CBA3€i, 00pa3yeMbIX aToOMaMH YIJIepo/a;

0) CKOJIbKO G—CBsI3el 00paszyeT aToM YIiieposia B COeAMHEHUH;

B) TUIl THOPUAM3ALINN BaJICHTHBIX OpOUTANIel aTOMOB yIJIepo/a;

I') IPOCTPAHCTBEHHYIO KOH(PUTYpaLHIO JAHHBIX COEIUHEHHH.
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18. Kakoii MoxeT OBITh NPOCTPAHCTBEHHAs CTPYKTypa TpPEXAaTOMHBIX MOJICKYJ?
Paccmotpute Ha npumepax moinekyn BeCly, CO,, H2O. Kakue n3 npuBea€HHBIX MOJIEKYN OyAyT
HOJIIPHBIMU ?

19. Jlns npuBenEHHBIX HIDKE MOJIEKYJI M MOHOB YKKUTE: THI THOPUAM3AINN BAICHTHBIX
opOuTaneil IEHTPAIBHOIO aTroMa, IMPOCTPAHCTBEHHYIO CTPYKTYPY COCIMHEHHH, HamlpaBJICHHUE
JTUTIOJLHBIX MOMEHTOB CBSI3EH:

a) CS,, CO4%;

6) BC|3, BC|4-;

B) BeF,, BeF,”;

r) CF4, SO4%;

a) HCN, CIOy;

e) GeH4, NO3™;

)K) CH2C|2, H30+;

3) CHCl3, PO,*;

1) POCl3, AsO,™;

K) SiS,, Se04%;

1) SO,Cl,, BO3™;

M) COCl,, BHy;

1) HCOOH, SiOs%;

0) COSe, BO;';

) COS, CO5> ;

p) PCls, [SnCI6]*.

20. Onpenenure TPOCTPAHCTBEHHYIO KOHPUTYPALIMIO CIEAYIOIINX HOHOB NH;" u BF,?

21. OnoBo u cBuHen ob6pasyror coenunHeHuss SnCl, u PbCly,, nHo monomep CCl,
HeycTtonuuB. [louemy?

22. Momnekynsl SnCl, u PbCly, cymecTtByromue B ra3oo0pa3sHOM COCTOSIHHUHM, UMEIOT
yraoByto hopmy, a HgCl, u CdCl; - nuneiinyto. [Touemy?

23. PaccMotpuTe o6pasosanue nona HzO". Kakyio cTpykTypy oH numeet?

24. Tlpu B3aumoperictBun mosiekyn NHs; u BF; u oOpasyrorcs monexkynst NHz BFs.
KaxoBa ux ctpykrypa?

25. B KakoM U3 COeIMHEHUH CBSI3b OOIbIIIE BCETO MPUOIUKAECTCA K HOHHOM:

a) CagNz, Ca3P2, C&gASz, Ca35b2;

0) NaF, MgF,, BF3, CF4.

11.1.2. TunoBble 3agaHusi AJs J1a00PaTOPHBIX padoT
JlaGopaTopHoe 3ausitue Ne 13-14 (4 yaca)
KommnuiekcHble coeTUHEHUsI AJs S- U P- METAJJIOB
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Llens paboThI
2. [Mopsiox BeIMOTHEHHS PaOOTHI
3. O6paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX
4. AHanu3 pe3yabTaToB
5. Bonpocs! k onbity 1:

5.1. O6bsicuuTe OBICTPOE MOTYCKHEHHE OJeCTAIIel MOBEPXHOCTH METaljla Ha cpese.
5.2. ComoctaBbTe XUMHYECKYIO aKTHMBHOCTb HATpus W Kajus. 3allUIINTe YypaBHEHHE
pEaKIHH.
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6. Borpocs! K onbeITy 3:

6.1. O6wsacuuTe u3MeHenue pH pacTBopa y karoaa.

6.2. YeM 3T0 MOKHO OOBSICHUTEIIOCHHEHHE HOKpaxMaabHON Oymaru?
6.3. Hannmmre ypaBHEHHS IPOTEKAIOIUX IIPH 3JEKTPOIU3E IPOLIECCOB.
7. Bonpocsl k oneITy 4:

7.1. Kakue u3 conei HaTpusi HOABEPTatOTCS THIPOIU3Y?

7.2. CpaBHUTE KOHCTaHTBl THIpOJIM3a coOJed Mo mnepBod cryneHu. Kakas wu3 HHX
MOJIBEpraeTcsi TUPOIN3y B OOJIbIICH cTerneHu?

7.3. Hanumute ypaBHEHHUS! COOTBETCTBYIOIIUX PEAKIIUH.

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

7.5. Hanumure ypaBHEHHs peakLUil THIPOJIU3A.

8. Bonpockl K onbITY S:

8.1. OOBACHHUTE pa3Inuue OKPACKH PacTBOpaA alleTaTa HaTPHs IIPH HarpeBaHUH.
8.2. IloueMy npu HarpeBaHUU CTENEHb TUAPOIN3a COJIEH YBEIUUUBAECTCS?
9. Bonpocsl K OnbITY 7:

9.1. B xakux npobupkax HabJI0JaeTCs BbIIAZCHNUE OCaIKOB?

9.2. T'umpokcuapl KakuX METAJIOB 00JaNaloT MEHbBIIEH pacTBOPUMOCTHIO? 3amuiimTe
YPaBHEHUS PEAKIIUM.

10. Bonpocsl k onbITy §:

10.1. B kaxoii u3 npodupok HabIrogaeTcst 6ojiee MHTEHCUBHOE BBIMAJICHUE 0CaaKa?
10.2. OObAcHUTE NPUYMHY OTCYTCTBUS OCaJKa T'MJIPOKCHIA MarHus B 3TOM CIydyae.
3anumure ypaBHEHUS peaKkiuii.

11.1.3. TunoBbie Bonpockl (3agaHus) 1JIA YCTHOrO (IHCbMEHHOI0) ONpoca
JIEKIIUSA Ne 1
Teopusi cTpoeHHs aTOMA BOJOPO/Ia U CHIEKTPbI ATOMOB

TUIMIOBBIE BOIIPOCHI [JJs TPYHNIIOBOI'O OBCYXIEHHUSA HA
JIEKIIMOHHBIX 3AHATHUSAX:

1.Kakne wmopaenn CTpoeHUss aroma Mpelaraliuich, KTO HMX AaBTOPbl, Ha KaKHUX
AKCIIEPUMEHTAIIbHBIX IaHHBIX OHU OCHOBAaHbBI?

2. B ueM 3akirouaercs NPUHILIMI HAaUMEHbLIEH sHepruu. UTo Takoe aTOMHBIE CIEKTPHI U
KaK OHM MOJy4arTcs?

3. B dem coctouT mnpuHIMI HeompenaeneHHOCTH [eiizenOepra? Kakue nBa BamHBIX
CIIEICTBUS U3 HETO BBITEKAIOT?

4. Chopmynupyiite runotesy ae bpors.

5. ®u3nyYecKnid CMBICI KBAHTOBBIX YHCEIL.

6.Hanmummre »5nekTpoHHYIO GOPMYTy SJIEMEHTOB CO CIEAYIOIMMH TOPSIKOBBIMU
HoMmepamu 3, 27, 52, 66. 1 onpenenuTe 1o IEKTPOHHOU (opMysie MECTOMONIOKEHHE JIEMEHTA B
NEepPUOANYECKON TabuIIe.

7. Hanumurte 3Ha4€HMs] KBAHTOBBIX UMCEN JJIs1 BCeX AIEeKTpoHOB C.

8. CBoiicTBa aTOMa: paguyc, SHEPIHsl HOHU3ALUU U CPOJICTBA K DIIEKTPOHY.
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11.1.4. TunoBble TECTOBLIE 3aJaHUA

Tema «CTpoeHne aToMa U XUMHYECKasi CBA3b»
1. Kak u3MeHseTcst IoJHasi SHEPTHUs MJIEKTPOHA B aTOME 10 Mepe yIAICHHUS €ro OT sapa?
1) yBeu4mBaeTcs;
2) HE U3MEHsETCS;
3) yMeHbIIaeTcsl.
2. KakumMu KBaHTOBBIMH YHCIAMH MOTYT OTJIHYAThCS OJEKTPOHBI HAa OJIHOM
SHEPreTUIeCKOM MOIyPOBHE OJJHOTO U TOTO K€ KBAHTOBOT'O YPOBHS?

1) n;l;m; s;
2) m; s;
3) I;m;
4)n; I;
3. Kakxumu KBaHTOBBIMH YHUCIIAMU OIMUCHIBAETCS COCTOSIHUE 3JICKTpPOHA B arome?
1) n;l;m;
2) I;m; s;
3) n;I;m;s;
4) n;m; s;

4. 'maBHOE KBaHTOBOE YHCIIO XapaKTepU3yeT:
1) dopmy aTromHO# opOuTany;
2) PHEpruIo 3IEeKTPOHA Ha MOYPOBHE;
3) OpHEHTAINIO AIEKTPOHHOTO 00JIaka B IPOCTPAHCTBE;
4) SHEPTHUI0 PHEPTETUUECKOTO YPOBHS U pa3Mep 00pUTalu;
5. Kakoe ypaBHEHHE OTpa)kaeT B3aMMOCBS3b MEXIY BOJHOBBIMH U KOPITYCKYJISIPHBIMHU
CBOICTBaMH 3JEKTpOHA?
1) ypaBuenue llpenunrepa;
2) ypaBuenue Jle bpoiins;
3) npuHLUMI HeonpeaeaeHHocTu [elizenOepra.
6. Kakumu KBaHTOBBIMU YK CIIaMH OIMMCBHIBACTCSA ATOMHAsI OpOUTANb?
1) n;m;s;
2) n;I;m;
3)n;l;s;
4dm;s; I,
7. Kakoe KBaHTOBOE YHCIIO XapakTepusyeT (hopmy atomHou opbutanu? Kakue 3naueHuUs
OHO MO>KET 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 OpOUTaNel B OAypOBHE?
1) n;
2) 1,
3) m;
4)s
9. Kakue 3HauYeHHs MAarHUTHOTO KBAHTOBOTO YHKCJIA BO3MOXHBI JUISI DSJICKTPOHOB
OHEPTeTUUYECKOTO MOAYypOBHSA ¢ | = 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.
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10. [laiiTte ompezaelieHHEe CIOMHOBOTO KBaHTOBOro uucia (s). Kakue 3HaueHHs OHO
MPUHUMAET?
1) MexaHnYeCKOe ABUKEHHUE JIEKTPOHA B POCTPAHCTBE;
2) BpallleHHe 3JIEKTPOHA BOKPYT COOCTBEHHOU OCH;
3)s=0;
4) s="-1;
5)s=1/2
11. 3HaueHne Kakoro KBaHTOBOTO 4yKcia onpeaesnser yucino AO Ha nogypoBHe?
1) n,
2) |,
3)m,
4)s.
12. Kakoe MakcUMaJIbHOE 3HAYCHHUE MOKET UMETh criuH d- u f-moaypoBeHeii:
1)2,5u3;
2) 2 u3;5;
3)2,5u3,5;
4)2wu3.
13. KakoB ¢usmueckuii cMbICa KBaJpaTa BOJIHOBOH (PYHKIIHMH \‘P]ZB 3aJJaHHOM TOYKe
ATOMHOT'O IIPOCTPAHCTBA?
1) 3TO BEpOATHOCTh HAXOXKACHUS SIEKTPOHA OKOJIO SAPa;
2) 3TO IJIOTHOCTD EKTPUUYECKOTO 3aps/ia B JaHHOM TOUKE MPOCTPAHCTBA;
3) 310 00MacTh, T1Ie BEPOATHOCTH HAXOXKACHUS 1eKTpoHa 90%.
14. Kak u3MeHsieTcsl SJHEpIrusl 2JIEKTPOHOB OJJHOTO KBAHTOBOI'O CJIOS C POCTOM 3HAYEHUS
OpOUTAILHOTO KBAHTOBOT'O YKcia?
1) ocTaeTcst IOCTOSIHHOM;
2) yBeJIMYUBAETCS:
3) yMeHbIIIaeTcs.
15. Dnexkrponnoro obnaka aromHoi opoutanu (AO) - 310
1) BepoATHOCTb HaXOXKIEHUSI AJIEKTPOHA B OIIPEIEICHHOM IIPOCTPAHCTBE OKOJIO AIpa;
2) ompezeneHHOE paclpeieNieHue 3apsiia;
3) noBepxHOCTh, orpannuuBatomiast AO B TpeXMEPHOM IIPOCTPAHCTBE.
16. CkoibKo s-, pP-, d- u f- opOuTaseit MOXKeT ObITh B Pa3TUYHBIX KBAHTOBBIX CIIOSIX aTOMa
11,3,4,5;
2)2,3,5,6;
3)1,3,57,
4)2,4,5,7,
17. CocrosiHMe 371€KTpOHA HAa3bIBAETCS BBIPOXKIEHHBIM, €CIIU:
1)n, | ¥ M uMerOT OIMHAKOBOE 3HAYECHHE, PA3TUIAIOTCS S,
2) 3Ha4YeHUsI N ¥ M OJMHAKOBBI, paziuyarorcs |;
3) 3HaveHust N 1 | OAMHAKOBBI, pa3INYalOTCS M;
4) 3HaueHuss N 1 M OJAMHAKOBBI, PA3JIUYAIOTCS S.
18. TIpaBuno I'yapa (Xynaa) - pacnpenenenue 3MeKTpoHOB Mo AO OAHOTO KBaHTOBOTO
MOJIYpOBHS ONIPEAEIAETCS CYMMapHbIM CIIMHOM:
1) cymMMapHBIii CIUH JTOJDKEH OBITh MUHHUMAIBHBIM,
2) cCyMMapHBIA CTIMH JIOJDKEH OBITh MAaKCUMAJIbHBIM;
3) cymMMapHbIi CIIUH JTOJKEH UMETh MOCTOSTHHOE 3HAYEHHE.
19. Ilpunmun Ilaynu yTBepxaae, 4To B KaXXKJIOM KOHKPETHOM KBAaHTOBOM COCTOSIHUU
MOKET HaXOAMUTCS TOJIBKO OJMH JIEKTPOH, T.€. Ha 0JTHON A O 3JIEKTPOHBI PA3ITHYAIOTCS:
1)n;
2) I,
3)s
4) m.
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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 ocHoBanuu mnpuHnuna Ilaynum paccuuTailTe €MKOCTh II€PBBIX YEThIpPEX
SHEPreTUYECKUX CIOEB:
1) 2, 6, 18, 32;
2) 2,8, 16, 32;
3) 2,8, 18, 32;
4) 2, 8, 18, 30.
22. 3amnojiHEHWE KBAaHTOBBIX YPOBHEH M TOAYPOBHEW MPOUCXOAUT MO MPUHLIUMNY
MUHHUMYMa SHEPTUH, T.€
1) nepBbIMU 3aMOJIHAIOTCA YPOBHU U MOAYPOBHU C MUHUMAIIbHBIM YPOBHEM JHEPIHH;
2) 3anojHEHUE YPOBHEM U TMOAYPOBHEH MPOUCXOJUT B TMOPSAJKE YMEHBIICHUS
SHEPIuH;
3) sHeprusi KBaHTOBBIX YPOBHEU JOJKHA BO3PACTATh, a TOJYPOBHEH YMEHBIIATHCS.
23.  DneKTpOHbl OJHOTO JHEPreTUYECKOro IOAYPOBHS;, OJHON AaTOMHOW OpOHUTaIu
OTJIMYAIOTCS CJICTYIONIMMHU KBAaHTOBBIMH YHCIIAMHU:
Dmu s;s
2) nul;m
3)su n;m
Amu l;s
24. C TOYKM 3peHusi CTPOEHHUs aroMa MNpPUPOAA IMEPUOJUYHOCTH CBOMCTB 3JIEMEHTOB
00ycIoBIIeHA:
1) 3apsA0M si7jpa ¥ YKUCIOM DIIEKTPOHOB;
2) nocnea0BaTeNbHOCTHIO 3aII0JIHEHNS KBAHTOBBIX YPOBHEH U [TOAYPOBHEH;
3) NepruOAMYHOCTHIO IOBTOPEHUS IIEKTPOHHON KOHPUTYypaIlliu aTOMOB 2JIEMEHTOB;
4) eMKOCTBIO KBAHTOBBIX CJIOCB.
25.Du3ndeckuil CMbIC MopsAIKOBOro Homepa semenTa B [IC Menpeneena
1) Homep nepuona;
2) HOMEp TPYIIIBL;
3) MOJIOKUTENBHBIN 3apsia A/Ipa U KOJIMUECTBO MJIEKTPOHOB B aTOME;
4) 4rcno HEUTPOHOB B sIPE.

11.1.5. TunoBple 3aaHus I KOHTPOJIbLHOH PadoThI

KOHTPOJIbBHAS PABOTA Ne 3
TEMA «KOMIUVIEKCHBIE COEJAUHEHUS
BAPUAHT 1

1. B pactBope xomruiekcHOM conu CoCO3Cl.ANH;3; oOHapykeHbl JBa WOHA, OIUH U3
kotopbix ClI. KakoBbl koopauHaTHass ¢GopMysina OSTOil CONH, CTENEeHb OKUCICHUS |
KOOPAWHAIIMOHHOE YUCIIO EHTPAIILHOTO aToMa?

1) [Co(NH3)4CI]COg3;+3;4.
2) [CoCO3CI(NH3)4]; +2; 6.
3) [Co(NHS3),COs]Cl;+3;6.
4) [ CoCOsClI].4NHgs; +2; 5.
5) [Co(NH3)4,COsCI].2NH3; +3; 5.
2. Kakoe Ha3zanue coorBercTByeT KomiutekcHoi comu [CO(NH3)sH,0]Cl3?
1. AxBaammunko6anbTa(ll)—xmopus;
2. Ilentaammun-akBako6anbTa(ll) — xmopus;

40



3. Xnopua nenraaksa-kooanbta(ll);
4. Xnopun neHraammuHakakoOamsTa (111);
5. Xnopua neHraammunakBakobaibta (11).

3. Kakue BaneHnTHbIe opOuTanu aroma kobansta (1ll) mpuaumaroT ydactre B oOpa3oBaHuu
CBS3¢ii B MOHE [CO(CN)6]3'? KakoBbl THI THOpHAW3AIMK BAJICHTHBIX OpOUTACH W
MIPOCTPAHCTBEHHAS CTPYKTYpa 3TOro HOHA?

1. Sp3 <> TeTpa’ap.
2. sdp® <> TpuroHanbHas IUpaMuA.
3. d’sp® > oxrasp.
4. sp®d <> KBaapaTHAs MEPAMHKIA.
5. sp°d® <> okrasp.
4. Kakue u3 ClIeyoInuX KOMIUIEKCHBIX COCIMHEHUI HE OKpaIllCHBI:
I - [Cr(NH3)2(H20)(NOs)s];
Il - Na[Ag(NO,),] ;
Il - [Ti(H,0)s]Cl5?

5. Kakue u3 npuBEIECHHBIX COCIUHCHHUI SIBISIOTCS IBOMHBIME cossamu: | - Ky[ZnCly]; 11 -
[Zn(NH3)4]Cly; 1T - K3[Zn(OH)4], eciu Ky cootBeTcTBeHHO paBHbI: 33,0; 3,5-10'10 51 3,6-10'16?
KakoBa KoHIIeHTpalus HOHOB IMHKa (B Moib/i1) B 0,1 M pacTBOope TeTparuapoKCOIMHKATa
Kamusi, cogepxarieM n30eiTok 0,1 mons/mn KOH? BapuaHThl OTBETOB:

BAPUAHT 2

1. ITpu geiicteuun Ha 1 M pactBopa PtCly.4NH3 aurparom cepebpa (I) B ocamok Beimager 2
MoJs xytopuaa cepedpa. Kakosa koopanHanuonHas GopMyiia 1 Ha3BaHHUE KOMIUIEKCHOM conu?
1)[Pt(NH3)4Cl3]Cl xnopuz rerpaammunxioporiaruna (11);
2) [Pt(NH3)4]Cly Terpaxmiopusa rerpaammuninia-TuabI(11);
3) [Pt(NH3)4Cl4] xmopua Terpaammuniuia-Tuabi(1V);
4) [Pt(NH3)4Cl,]Cly xmopun nuxmopo-terpaaMmuHIuiaTUHbI(1V);
5) [PtCl4]-4NH3 Ttetpa-ammunorerpaxioporuiatuda (1V).
2. Won Be*" sBusiercs Gojnee THIMYHBIM KOMILIEKCOOOpa30BaTEIeM, Ye€M OCTAJIbHBIC
anemeHThl ||A rpynmner? Uem 310 00yciioBiaeHo?
1.MeHpMM paanycoM KaTHOHA Oepuiins;
2.bonpmmM paanycoM KaTruoHa OepHius;
3. MeHbIIMM 3apsI0M KaTHOHA OepuiIns;
4. bonpmmM 3apsAoM KaTHOHA OepUITHS;
5. BonpImmm moNApu3yOmKUM 1eHCTBHEM KaTHOHA OepUITHsL.

3. Kakue opOutanu atoma kobansta (I11) npunumarot ydyactue B 00pa3oBaHUM G-CBS3EH B
nore [COFg]*? Kakos Tum ruOpuAM3alMi BaJ€HTHBIX OpOWTanell M NPOCTPAaHCTBEHHAs
CTPYKTypa 3TOro noHa?

1. dZSpS, OKTanp;
2. sp°d?, oxranup;
3. sp®d, kBagparHas mupamnia;
4.ds 3, TPUTOHATbHAS TUPAMU/IA;
5. sp”, Terpa’ap.
4. CocTaBbTe CIIEKTPOXUMUYECCKHIA PSIJT JINTaH OB.
1) ClI'< F<H,O < NHjs;
2) NH;<H,O<F < CI;
3) H,O <F < CI'< NHg;
4) F <H,O <NH3<CI;
5) CI'< H,0 <F < NHs.
5. Bo3MokHO 1T B3auMojericTBre Mex 1y pactBopamu Ky[HgJs] 1 KBr u mouemy?
1) HeBO3MOXKHO, Tak Kak Ky[Hgls]* > K, [HgBr]*;
2) BO3MOXHO ¢ oOpa3zoBanrem HgJ,;
3) HeBO3MOXKHO, TaK Kak Ky [HgJs]* < K, [HgBr]*;
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4) Bo3MOXHO ¢ oOpa3oBanueM K;[HgBr,];
5) BO3MOKHO, HO TOJILKO MPH CILTABJICHHU.

BAPUAHT 3

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

KakoBbI KOOPAMHAIIMOHHOE YHCIIO U 3apsij IEHTPAITLHOTO HOHA-KOMILIEKCOoOpa3oBares?
1) [Pt(NH3)4Cle]; 7; 2,
2) NH4[PtCl¢]; 6; 2;
3) NH,[PtCIs)CI 5; 4;
4) [(NH4)2PtClg]; 6; 4;
5) (NHy)2[PtCle]; 6; 4.

2. Kakyro u30MeTpuio mposiBIsieT KoMILIeKCHOe coenHenne coctaBa CoBrSQO4. SNH;3?

1-reoMeTpUYECKyIO;
2-MOHH3AIMOHHYIO;
3-KOOpIMHAIIOHHYIO;
4-reoMeTpHUYECKYIO U HOHU3AIHMOHHYIO;
5-Bce TpH.

3. Kakue BanentHsie opoutanu aroma Hukens (l1) mpuHumator yuactue B 00pa3oBaHuu G-
cesseii B mome [NiCly]*? KakoB THm TruOpHAM3alMH BAICHTHBIX opOHMTameil 1
POCTPAHCTBEHHAS CTPYKTYpa 3TOr0 HOHA?

1) sp*; kBazpar;

2) dsp?; kBampar;

3) dsg)z; TeTpa’p;

4) sp’; Terpasap;

5) dsp®; kBajparHas mupaMuna;

4. Kak pacrpegesnesst 0-a1ektporsl B oktasapuueckoM uoHe [Cr(H,0)g]*" ecmn  H,0
ABJIIETCS JINTAH/I0M CJ1aboro noss?

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

5. KakuMH 13 IePeUHCIeHHBIX CIIOCO00B MOXKHO paspymnts kommieke [Fe(CNS),]™:

| — pa36aBuUTH BOAOM;

Il — toOaBUTHL aMMHUaKa;

Il —mo0aBuTEL IMAHKT KAJIHS,;
IV — no6aButh QpTopua kamus?

BAPHUAHT 4
1. KakoBbl KoOpAMHAIIMOHHAS (popMysia, HOMEHKJIATYpHOE Ha3BaHHE, KOOPIAMHAIMOHHOE
YHCIIO U CTENICHb OKUCIICHHS KOMILUIEKCOO0Pa30BaTelis KeITOH KPOBSIHOM con?
1) K3[Fe(CN)s]; rexcanmanodeppat(ll) kanus; 6; 3;
2) K4[Fe(CN)g] ; rekca-timanodeppar (1) xanus; 6; 3;
3) K4[Fe(CN)g]; rexcanmanodeppat(ll) kanus; 6; 2;
4) KFe[Fe(CN)g]; rekcarmanodeppar(lll) kamus; 6; 2;
5) Fes[Fe(CN)g]2; rekcarmanodeppatr(ll) kamus; 6; 3.
2. Kakme w3 HOHOB (Fe2+, Co*, Fe*, C03+) MPOSIBIISIIOT ~ HAMOOJIBIITYIO
AIIEKTPOHOAKLENTOPHYIO CITIOCOOHOCTH U YEM 3TO 00YCIOBICHO?
1) Co*" - MeHbLIMM PaJIycOM KaTHOHA,
2) Fe?" - MenbImM 3apsiIoM KaTHOHA,
3) Co®" - GoubIImiM pajiiycoM KaTHOHE;
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4) Co*" - MeHBIIIM paiycoM, GOITBIIHM 3apAI0M KaTHOHA;
5) Fe** - MeHbIIMM pamuycoM, OOJIBIITUM 3aps/IOM KaTHOHA.

3. Kakue Banentnsle opoburtanu nona kobansra (I11) mpuaumaror yyactiue B 00pazoBaHHUU
o-ceszeii B wone [Co(N H3)5]3+? KakoBbl THN THOpUAM3allid BAJICHTHBIX OpOWTAICH H
POCTPAHCTBEHHAS CTPYKTypa 3TOr0 HOHA?

1) sp°d?; okrasap;
2) sp®; Terpasup;
3) d?sp?; okrasap;
4) dsp3; TPUTOHANILHAS TTHPAMUJIA,
5) d%sp®; oxTasup.
4. KakoBa cremneHp auccouuanuu KomruiekcHoro mona B 0,1 M pactBope cynbdara
terpaammuuamenu (11)? KH:9,33.10'13.
1) 6.107%,
2)1,2.10*
3) 8,2.10°%,
4)5.10°%,
5)0,2

5. Kak MOXHO pa3ieiuTh cMech noauaa u xjaopuaa cepedpa (1) u Ha uem 310 pasaencHue
OCHOBaHO?

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

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

3) oOpaboTaTh pacTBOPOM aMMHaKa, YTO MPHUBEIACT K OOpa30BAHUIO PACTBOPHMOTO
ammuHOKOMILIeKca cepebpa(l) u3 AgCl,

4) 06paboTaTh pacTBOpP CBETOM;

5) pa3nenuTh CMECh HEJb3sl.

6. O6paborarth pacTBOPOM aMMHaKa C OOpa30BaHHEM aMMHHOKOMIIeKca cepeOpa () u3

AgJ.

BAPUAHT 5
1.KakoBa crenens okucnenus u K4 kommiekcoodbpazoBaTelis B COETUHEHUSAX:
I-[Ni(En)s]Cl2,
1- K3[Cr(C204)3],
I11-[Cr(H20)3(0H)3]?
H1-2.6;11-3.6; 111 -3.6;
2)1-2.3;11-3.3; 111 - 3. 6;
3)1-3.6; 11-3.6; I - 2. 6;
4)1-2.6;11-3.3; 111 -3.6;
51-2.3;11-3.3; Il -3.
6). En - sTuneninamua
2. Kakoit xomruieke, napamarautasii [COFg]® wm muamarmurasit [Co(NHs)g]*" menee
XUMHUYECKH PEaKIIMOHHOCTIOCOOEH ?
1) [Co(NH3)¢]®", Tax kak pasmep nuranna Goubiue;
2) [CoF¢]*, Tax kax pasMep nuranaa O00bIie;
3) peaknroHHas CIIOCOOHOCTH OJIM3KA;
4) [CoFe]*, Tak kak G - CBA3M OONee NPOYHBIE W3 — 3a BHYTPHOPOUTATBHOI
rubpuanzaruu AQO;
5) [Co(NH3)s]*, Tak kak o — cBsi3u Golee MPOYHBI W3 — 3@ BHYTPHOPOUTAIBHO!M
rubpuauzauu AO.
3. Kakue U3 KOMILIEKCOB SBISIOTCS BBICOKOCITTHOBBIMHU:
|- K3[Fe(CN)6], - [Fe(Hzo)g]C|3, - [COFG]g_?
1) Bce Tpu;
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2) 11, 1;

3) LI
4) 1, 11,
5) Bce HU3KOCTIMHOBBIE.
4. Koucranra uecroiioct nona [Ag(CN),]  cocraBmser 8.10%.  Bprumcimure

KOHIIEHTpaIuio HOHOB cepebpa B 0,01 M pactBope komiuiekcHoro coequrenus K[ Ag(CN),],
conepsxkaniem, kpome toro, 0,05M NaCN B iutpe pactBopa.

1) 4.10°,

2) 2.10°,

3) 3.10%,

4)5.10°%,

5) 0,5.10™%°.

5. Kakue U3 nepeqyrcieHHbIX TPYIHO PACTBOPUMBIX B BOJIC THIPOOKCHUIOB PACTBOPSIIOTCS B

nIeI04ax u nouemy?

| — Al(OH)s;

Il - Zn(OH);;

Il — Ca(OH); .

1) Bee Tpu, Tak Kak SBISIOTCS KUCIOTHBIMU THAPOOKCHIAMH.

2) I, I, Tak Kkak ABIIAIOTCS  aM(QOTEpPHBIMU THAPOOKCHJAMHU, 0O0pasys
THIPOKOMILIEKCHI.

3) I, Tak kak sBiseTCS aM(pOTEPHBIM TUAPOOKCUIOM.
4) 11 - mo Tol K€ IpUYHHE.
5) 11, Tak KaK sIBISICTCS OCHOBHBIM I'HJIPOOKCHJIOM.

BAPUAHT 6

1. KakoBbl Gopmynsl M Ha3zBaHUS KOMIUIEKCHBIX HOHOB KoOambra (Ill) ¢ nuranmamu:

C204_2, 8203_2 (K.‘l.:6)?
1) [Co(C204)6]* rexcaokcanarokobansrar (111) — HoH.
[C0(S,05)s]* rexcarnocynsparoxobansrar(lll) — Hom.
2) [Co(C,04)3]* Tprokcanaroxobanstar (111) — HoH.
[C0(S203)3]® Tpurnocynsdaroxobanstar (111)- How.
3) [CO(C,04)4]* Terpaokcanarokobansrar (1) — HoH.
[C0(S203)4]” Terpatnocynbdaroxobansrar (111)— noH.
4)[Co(C204)3]* TprokcamarokoGanstar (111) — HoH.
[C0(S,03)5]* tpurHOCYIBhaToKoGanbTaT(l11)— HOH.
5)[Co(C204)6]” rexcaokcanaroxobansrar (111)— nok.
[Co(S;05)s]”  rexcarnocynbharobansrar (111)— noH.

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

3. Kakue BanentHble opoutanu Mmapranua (1V) npuHumaroT yuyactue B 00Opa3oBaHUM G —
ceszeit B mone MnClg®? Kakos Tum rHOpUIM3aIMY BAJICHTHBIX OpOWTajel aToMa mMapraHiia
(IV)? sp®; 2. d% ; 3. d’sp®; 4. sp®d?; 5. dsp®

4 Kaxue u3 noHOB siBisirotes okpamrenusivi: Zn(H,0)s2" (1), Co(H20)6> (11), Ni(H20)6**
(nn?

5.B03M0OXKHO 1M IpOTEKaHNE pPEeaKIUU

K[Ag(CN);] +2 KCI — K[AgCl;] + 2KCN u nouemy?
1) uer, Tak kak Ky [Ag(CN)2] < K, [AgCl,] ;
2) ner, tak kak KCN noxasepraercs rugponusy;
3) na, Tak kak K, [AgCI,]>K, [Ag(CN),]
4) Her, Tak Kak XJOpHUIHBIE KOMIUIEKCH cepeOpo (1) He oOpasyer;
5) na, HO TOJIBKO B TBEpAOH (hasze.
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BAPUAHT 7

1.KakoBa ¢opmyna rexcanmanodeppara (1) xanua? KakoBsl KOOpAMHAIIMOHHOE YUCIIO U
CTEIICHb OKHCIICHHsI KOMILJIEKCOOOpa3oBaTes?
1. Ko[Fe(NCS)e]; 6; 2;
2. K4[Fe(CN)e]; 6; 3;
3. Ks[Fe(CN)e]; 6; 2;
4. Ky[Fe(CN)sCOJ; 6; 2;
5. K4[Fe(CN)g]; 6; 2.

2. llpu pneiictBun Ha 1M pactBop PtCls.6NH; HuTpata cepeGpa B ocajok BbINagaet
yeTelpe Mo xjopuaa cepedpa (l). YcTraHOBUTH cocTaB BHYTpEHHEH cepbl KOMITJIEKCHOTO
noHa u hopmyiy conr. OTBeT 000CHOBATS.

1. [Pt(NHa3)s]Cls;

2. [Pt(NHg)eC']C'g ;

3. [Pt(NHs)sClz]C|2; 4, [Pt(NH3)5C|3]C|,
5. [PtCI4](NH3)s.

3. KommiekcHoe nuamarautHoe coeanterune Fe(CO)s umeeT CTpyKTypy TPUTOHATBHOM
ounmpamupl. Kakue BajeHTHbIE OpOMTAIM aTomMa >Keje3a MNPUHHMAIOT ydacTHe B
00pa30BaHUM G — CBSA3CH M KAKOB TUI UX THOPUIN3AIIUH?

1. d%sp;
2. dsp?
3.sp’d;
4. spd%;
5. spd

4 Kax pacrpeneneHsl d-31eKTpOHBI B TeTpasgprueckoM KoMmiuiekcHoM nore [NiCl]??

1. deGdyz;
2. dy*de”;
3. de*dy*;
4, dezdy4;
5. dy°de?

5.CKoJIbKO MOJIelt aMMuaka Jo/mkHO conepkaTthest B 11 0,1M pactBopa [Ag(NH3)2]NO,,
4yToOBbI MpubaBieHue 1,5 r xjopuma Kamus K 1 71 pacTBopa HE BBI3BAIO BBINIAJICHUS OCAJKa
AgCI? K, [Ag(NH3),]" = 5.9.10"; TTpage = 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-guxioporatuabl - (1V)?  KaxoBbl
KOOPJMHAIIMOHHOE YHCIIO U CTENeHb OKUCIICHHS KOMILJIEKCOO0pa-30BaTes?
1) [Pt(NH3)6Cl4]; 6; 4;
2) [Pt(NH3)sCl4]Cl; 6; 4;
3) [Pt(NH3)4Cl2]Cly; 6; 4,
4) [Pt(NH3)Cla]; 4; 4;
5) [Pt(NH3)4Cl;]Cly; 6; 2.
2. CKOJIBKO r€OMETPHUYECKHX N30MEPOB UMEET OKTa3IpUUECKOe KOMIUIEKCHOE COETUHEHHE
cocrasa PtCl4.2NH3?
1) 0;
2) 1;
3) 2;
4) 3
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5) 4.
3.KakoBa cTpykTypa TeTpakaOOHWJIA HHUKEJs, €CIU HM3BECTHO, YTO 3TO HHU3KOCITMHOBBIN
JMaMarHUTHBIA KOMITICKC?
1) kBagpartHasi;
2) nupaMuanbHas;
3) okTa’apUuecKas;
4) TeTpaspuyecKas;
5) TpuroHaILHO-OUITUpaMUIATbHAS.
4 Kakue 3 mepedrcieHHbX akBanoHoB okpauressr: [Cu(H20)4* (1), [Cu(H20)s]** (1),
[Fe(H,0)6]*" (111)?
11
2) 1I;
3) HI;
4) 1, 11;
5) 11, 11
5.Kak MoxxHO mony4uuTs TeTpaiiogomepkypart (1) kamus?
1) pactBoputs Hg B KJ;
2) B3aumozeiicTeueM J u Hg;
3) B3aumogeiicreuem conn prytH (1) B m3beitke KJ;
4) U3 uoaua PTYTH U JHOO0N CONU KajHsl.
5) IOMyYUTH HEIB3sI BCICACTBUE HEITPOYHOCTH COCTUHEHHUS.

BAPUAHT 9
1.KakoBa ¢opmyna komiiekcHoro coenunenust coctaBa CO(CN)33KCN, ecnu
KOOPJIMHAIIMOHHOE YUCIIO KOMIUIEKCOOOpa30BaTessl paBHO IISCTH?
1. K,Co[K(CN)s];
2. K[Co(CN)s]CN;
3. [K3Co(CN)g;
4. Ks[Co(CN)el;
5. CO[Kg(CN)G]
2.Kaxkas kucnora H3PO4 unu HPFg Gonee cunbhas u mouemy:
1. | - Tak Kak ABJISIETCS] TPEXOCHOBHOM.

2. Il - Tax kak gBiIsIETCS OTHOOCHOBHOIA.
3. Il - Tak Kak SIBJISIETCS KOMIUIEKCHBIM COCIMHEHUEM C IMPOTOHOM BO BHEITHEH
cepe.

4. | - TaKk KaK CBSI3M B MOJIEKYJIE HOHHBIE.
5. I 'u Il 6au3ku no cue.

3. Kakue opOuTany miaTUHbl y4acTBYIOT B 0Opa30BaHMM XMMHUYECKOH CBS3U B XJIOPUJE
terpaammuHIUIaTuHbl (11)? KakoB tun rubpuanzanum opburtaneid  KoMIuleKcooOpa3zoBaTess
U CTPYKTYypa KOMILJIEKCHOTO MOHa?

1. dsp? -kBazpar;

2. dsp® - okrasp;

3.sp’ - KBajpaTHAs MHPAMUIA;
4. sp3 — KBa/Ipar;

5. sp°d? — OKTadIp.

4. Jlamel mapaMeTpel paclIEIUIEeHUWs B TOJIE JIMTaHAOB A,  ONpelereHHbIE
CTHEKTPOCKOMUYECKH, JIJIsl KoMIuiekcoB xpoma (111): [Cr(CN)e]* : [CrFe]®; [Cr(H20)6]*".

CocTraBbTe CIEKTPOXUMHUYECKHUN PSAJT JIMTAH]IOB.

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

4) F>H,0>NCS >NH3z>CN';
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5) CN">NH3;>NCS >H,0>F.

5. Cxonbko HOHOB IuHKa Haxoxutes B utpe 0,05 M pactBopa Ko[Zn(CN)4] (K, =1.3.10°
17),cozlepxcaLueM, kpome toro, 0,05 Mot KCN? Crenens nuccormanun KCN npuHATh paBHON
1;

1) 6,3.10";
2) 1.10%%;
3) 9.10™;
4)0,1;

5) 2.10%.

BAPHUAHT 10
1. HasoBute coeaunenue, kotopoe monydaercs npu B3aumojaeicTeuu Fe(CN), u KCN,
eciIM KoopauHalmonHoe uucio xenes3a (1) pasuno mectu?
1) umanuy xenesa (111);
2) rexkcapomanodeppat(ll) xamus;
3) unanua rekcapoganoxesnesa(ll);
4) rexcanmanodeppar(ll) xamus;
5) rexcanraHoKeNne30 - KaJlui.
2. YeM MOKHO 00BACHHUTH MHOT00Opasnue U MPOYHOCTh KomiutekcoB woHa Cr(l11)?
1) BBICOKUM TOJOKUATEIBHBIM 3aps0M HOHA,
2) MaJbIM paguycoM HOHa,
3) Hanm4KeM cBOOOIHBIX d-0pOHTael NPEIBHEIIHETO YPOBHSI.
4) MIPOYHOCTHIO G - CBSI3EH 3a CYET BHYTpUOpOUTAIbHOM rubpuau3anuu AO,
5) BCeMU MEepEUYHCICHHBIMHA BHIIIC TPHYUHAMMU.
3. Kakue BaneHTHBIE OpOUTAIM XpOMa MPUHUMAIOT y4acTue B 00pa3oBaHUM G - CBA3CH B
HOHE [Cr(H2026]3+? KakoB tan rubpuauzammu AO aToMa XpoMa B CTPYKTYpa 3TOro HoHa?
1) d%sp>; oxrasap;
2) d%sp®; rerpanap;
3) sp®d?; oxrasup;
4) d?sp*; mwecTHyronbHHUK;
5) dsp®; TpuronansHas GHIEpaMuIa.

4. KakoBBl MAaTHHTHBIE KOMIUIGKCH cleayfommx KkommiekcoB: |-[Fe(CN)s]*, II-
3+
[Fe(H20)e]
1) 06a mapaMarHuTHlI,
2) | - mapamaruuTeH, |l - TuamMaruuTes,

3) Il - mapamaruuTeH, | - THamMarHuTeH,
4) O6a nuaMarHUTHBI,
5) OnpenenuTh MAarHUTHBIE CBOMCTBA HENB34.

5. Haiitu wmaccy cepebpa, Haxonsmierocss B Buige uoHoB B 0,5 m 0,1M pactBopa
Nas[Ag(S203)2] mutnocynsdaroaprenrata (l) Hatpus, coaepxkaiuem, kpome toro, 0,1Monb/n
trocynbdara Hatpus. Ky[Ag(S203)2]* = 1,1-10%

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

BAPHUAHT 11

1. IIpu nmetictBum Ha 1 M pactBop PtCls-2NH; HUTpaTOM cepebpa ocalok HE BBINAaacT.
KakoBa koopauHanmonHas popMyIra KOMILIEKCHOTO COSTMHEHUS?
1. [Pt(NHg)zC'z]Clz;
2. [Pt(NHg)zC'g]Cl;
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3. [Pt(NH3)Cls];
4, [Pt(NH3)2C|]C|3,
5. [Pt(NH3)4]Cla.
2. Kakyro wusomepuio mposiBisitor kKomiutekcHble coemuHeHus: [CU(NH3),][PtCly] wu
[Cu(NH3)4][ CuCl4]?
1) reomeTpuUECKyIO;
2) HOHU3AIIMOHHYIO;
3) KOOPIMHALIMOHHYIO;
4) Bce Tpy;
5)1u?2.
3. Kakue BajieHTHBbIC OpOMTaM aroMa KoOajabTa MPUHUMAIOT ydacTue B 00pa3oBaHUH G-
CBSI3€U B MOHE [C0C|4]2'? KaxkoBbl Tin rubpuamnzanuu AO kobanbTa U CTPYKTypa 3TOTO HOHA?
1) ds 2. KBaJIparT;
2) Sp°; kBajpar;
3) d?sp®; oxrasup;
4) sp®rerpasap;
5)sp® d%  okrasup.

4. Kakue U3 IepeunciIeHHBIX KOMIUIEKCHBIX coequHennii mapamarauTael: | - Na[AgCly],
I1 - Nag[NiFg], 1l - K;[PtClg]?
1) Bce Tpu;
2) I;
3) LII;
4) BCe TMAMarHUTHBI,
5) 11,111.

5. Kouuentparmsi noHoB cepebpa B 0,1 M pacrBope [Ag(NH3)]JNO; pasua 1,2:107
Monb/n. Kakoif MOIDKHA OBITh KOHIEHTpAIMs HM30BITOYHOrO ammuaka, utobbl [Ag']
ymenbimack B 100 paz? K, [Ag(NHs),]" = 6,2:10°®,

1)3-10*;
2)2,28:107%;
3)4,21-10%;
4)5,02-10%
5)4-10%.
BAPUAHT 12

1. KakoBbl (hopMyna U CTENEeHb OKHUCICHHS KOMIUIEKCOOOpa3oBaTessl B IMEHTaKapOOHUIIe

xene3a?

1) [Fe(CO)4]Cly; 2;
2) Hy[Fe(CO)a]; 3;
3) [Fe(CO)q]; O;

4) [Fe(CO)s]; 0;

5) [Fes(CO)12]; 2.

2. Ilpu neiicteun BaCl, na 1 monb pactBopa coenunenust CoOBrSO4-5NH;3 ocaxxmaercs 1
moiie BaSO,4. KakoBo KOOpAMHAIIMOHHOE CTPOCHHUE COCTUHCHUS?

1) [Co(NH3)sBr]SOy4 ;
2) [Co(NH3)sSO4]Br;
3) [Co(NHz)s Br SO4];
4) [Co(NHs3)s]Br SOyq;
5) [CoBrSO4]-5NHs.

3. Kakue BasieHTHBIE OpOMTAIN aTOMa MEU IPUHUMAIOT y4yacTUe B 00pa30BaHUM G-CBsI3ei
8 nore [Cu(NHs)4]**?

KaxkoB tumn rubpuauzanun AO Mean u CTPYKTyp 3TOTO HOHA?

1) dsp; KBaJIparT;
2) sp*; rerpasp;
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3) dsp®; TpeyromnbHas Gumupamua;
4) sp®; kBagpar;
5) sp*d%; okTasp.
4. Kak pacmpenencHbl 0-37€KTPOHBI MO OpOMTANSIM IIEHTPAJBLHOIO aTromMa B
oxtaspraeckoM komiuiekce [Cr(CN)s]* 1 mouemy?
1. de?dy;
2. daldyz;
3. d*dy";
4, dazdyz;
5. dedy®.
5. Mouemy AQCI, AgBr, AgJ xoporo pactBopsitorcs B pactBope KCN, a B pactBope
ammmuaka pactBopstorcs nuinb AgCl u AgBr ?
1) noromy, uro KCN Gomnee CUIbHBINA AIEKTPOJIUT, YeM aMMHAK;
2) tak kak K, [Ag(CN),] << K, [Ag(NH3),]";
3) TaK KakK HPAgJ < HPAgCI,AgBr ;
4) Tak KaK aMMHauyHbIe KOMIUIEKCHI MOTYT COZEpKaTh BO BHEIIHEH cdepe TOIbKO
XJIOPU WJIA OPOMM/I-HOHBI,
5) tak kak [1Pagy << IIPagciager, @ Ky [Ag(CN),] << << Kj [Ag(NH3)2]+

BAPUAHT 13

1. KakoBbl KOOpauHaIMOHHAsE (hOpMYIIa, CTEIIEHb OKHUCICHUS U KOOPIMHAIMOHHOE YHCIIO
KoMILIeKcooOpa3oBarens B TeTparuapokcokynpate (1) xkamms?
1) K[Cu(OH)4]; 3; 4;
2) Ko[Cu(OH)4]; 2; 4;
3) K4[Cu(OH)4]; 0; 4;
4) K5[Cu(OH)4]; 4; 4;
5) K3[Cu(OH)s]; 3; 6.

2. Kakue BanenTHsie opoutanu aroma Hukens (11) mpuHumarot yyactre B 00pa3oBaHUU G -
cesseit B mone [Ni(CN)4]%, ecnmm wmon mmamarnuren? KakoB tun ruGpummsanun AO
KOMILJIEKCOOOpa30BaTelisi U CTPYKTypa JaHHOTO HOHA?

1) sp*; kBazpar;

2) sp’d; xBaapar;

3) sp*; Terpasap;

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

3. Kak pacripe/ienieHbl BaJIeHTHBIC AJICKTPOHBI HOHA KomIuiekcooOpazosarens Fe (1) mo d —

OpOUTANIIM B HU3KOCITHHOBOM KOMILIEKCE?
1) de*dy?;
2) de’dy*;
3) dedy?;
4) debdy’;
5) de’dy®.
4. KakoBa konmeHtpanus auranga (monw/n) B 0,1 M pactBope [Cu(NH3)4]SO4? K
[Cu(NH3)4]* = 2,2.10™

1) 5.10°;

2)6,1.10%;

3) 6,2.10%

4)2,4.10°;

5)2,2.10™°

5. Kakoe coenunenne obpazyercs pu paCTBOPEHUH TJIATHHBI B «IIAPCKON BOAKE»?

1) PtCly;

2) Ha[PtCl,];
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3) Hz[PtC'e];
4) PtCly;
5) PtO.

BAPUAHT 14
1. Hantucath opMysibl ¥ Ha3BaHUS KOMILJICKCHBIX MOHOB: KOMILJIEKCOOOpa3oBarenb - ZN,
KOOPIMHAIIMOHHOE YHCIIO - 4, uranasl - NHsz u OH'.
1)[Zn(NH3)4]" - TeTpaaMuHITMHKA-HOH;
[Zn(OH),] - TeTparuapokconrHKka — HOH;
2) [Zn(NH3)4]* - TeTparnapokcoiHKaT — HOH;
[Zn(OH),] - TeTpaaMUHIIMHKAT — HOH;
3) [Zn(N H3)2;2+ - TEeTpaaMMUHIIMHKAT — 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]~ - TeTparmapOKCOLMHKAT — HOH.
2. [ouemy pacteop comu cocraa Fe(CN),.4KCN He mokasbiBaeT peakiuy Ha noHsl Fe’* 1
CN™?
1) BcneactBue manoi aucconuaruu coieit Fe(CN), u KCN;
2) BCIEICTBHE YCTOMYMBOCTH BHYTPEHHEH c(depbl KOMILJIEKCHOTO COEIMHCHUS
Ka[Fe(CN)e];
3) B pe3ysbTare MOJHOrO THAPOIN3a ITOU COJIH;
4) BCIIECTBHE HEYCTOMYMBOCTH JAHHBIX HOHOB B PacTBOPE;
5) B pesynbTare O0Opa3oOBaHHSA YCTOWYMBOTO KOMIUICKCHOTO  COCIUHEHHUS
K3FE[K(CN)6].
3. Kako Tun tub6pummmsaumn AO atoma cepebpa (1) B mome [Ag(NHs).]" u kakoma
CTPYKTypa 3TOro noHa?
1) sp? — TpeyroibHas;
2) dsp® — kBazparHas;
3) sp — nuHeliHas;
4) sp® — terpasupuueckas;
5) sp°d? — okTasapuuecKas.
4. Cxombko mojeit KCN momkuo comepkathest B 1 1 0,01 M pactBopa K[Ni(CN)4],
9TOOBI KOHIICHTPAIIHS Ni%* cocrasnsmna 107 monw/n? K, [Ni(CN)4]2+ =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/ [IHHKA,
4) WCIoOJB30BaTh BCE MPUBEICHHBIC CIIOCOODI;
5) ucnonb30Bath crocodsl 1 u 3.

BAPUAHT 15
1. KakoBa KOOPAMHAIIOHHAS dopmyna KOMIIJIEKCHOTO HEDJIEKTPOJINTA
TpuaMuHTpUXJI0pokodansTa (111)?
1) [Co(NH3)s]Cls;
2) [Co(NH;)sCl3];
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3) [CoCl3].3NH3;
4) [Co(NH3);Cl]CI;

2. Kakue u3 nmpHuBEICHHBIX COCIUHCHUHN SIBJISIOTCS ABOWHBIMU COJISIMH, €CJIM KOHCTAHTHI
HECTOWKOCTH COOTBETCTBEHHO DAaBHBI: [ZnC|4]2' 10; [Zn(N H3)4]2+ 3,5.10'10; [Zn(CN)4]4'
1,3.10""?

1) [ZnCl,)%;

2) [Zn(NHa)a"";

3) Bce coun;

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

3. Kakue BajeHTHbIe opOuTanu atoma kobanbTa (Il) mpuHUMarOT ydactue B 00pa3oBaHUU
O-CBSA3€H B HOHE [COBr4]2'? KakoB tun rubpuamsanuun AO aroma kobanmbTa M KakoBa
MIPOCTPAHCTBEHHAS CTPYKTYypa HOHA [COBr4]2'?

1) dsp?; kBaapar;
2) d%sp*; okrasap;
3) sp®; kBagpar;
4) sp’d; kBaapar;
5) sp®; TeTpasap.

4. Ilpn xakoil KoOHIIEHTpauuu BrI™ - HOHOB (MOJB/) HAYHETCS BhIMaJeHHUE ocaaka AgBr

u3 0,1 M pactBopa [Ag(NH3),]NOs3, coaepxariiem n30bTox 1 MOJIB/1T aMmMuaka?
K. [Ag(NH3):] = 6,0.10°%; TIPae=6.10™.
1) 10%
2)5.10°%;
3)6.10°%
4) 10*:
5) 2.10™°.
5. Kak moxHoO 13 HuTpHta cepedpa (l) momyuuts Hurpar nuammutcepeodpa (1)?
1) B IpUCYTCTBUM CUIILHOTO OKUCIUTENS;
2) npubaBsis U30BITOK a30THON KHUCIIOTHI;
3) B IpUCYTCTBHM U30bITKAa aMMHAKa;
4) MONYy4UTh HENb3S;
5) B IPUCYTCTBHH CHIILHOTO BOCCTAHOBUTEISL.

11.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI MJIM HHbIE MATepHAJIbl, HeOOXOAUMbIE IJIsl
OLICHKH 3HAHWM, YMEHHI1, HABBIKOB M (MJIH) ONBITA B X0J€ NMPOMEKYTOYHOM ATTECTALMH 110
AUCHUILINHE

DK3aMeH NPOBOJUTCA B YCTHO-TIMCbMEHHOW (opMe MO BCeMy MaTepHaly H3y4aeMoro
Kypca «XHMHS JIEMEHTOB)

DK3aMeHAIMOHHBIN OUJIET COAEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

9K3AMEHAIIMOHHBINA BUJET N 1
1. OCHOBHBIE TMOJIOKEHHUS KBAHTOBO-MEXAaHUYECKONM TEOpUHM CTpOEHUs artoMoB bopa.
Anepnas Mozens aroma. CTpoeHHe sapa, MacCoOBOE YHUCIO, MPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.
2. Ilokaxkurte, 4yeMy paBHbl YHCIICHHbIE 3HAYEHUs KBAHTOBBIX YHCEN JJIsl DJIEMEHTA,
AJNIEKTPOHHAS KOH(UTYpanusi KOTOPOTO 45%3d2. Yro XapaKTEPU3YIOT 3TU KBaHTOBBIE yncia? YUto
3TO 3a eMeHT? Ero cBolCTBa U MOITY4YECHHUE.
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3. Kakue BasieHTHBIE OpOUTAIN XpoMa IPHHUMAIOT Y4acTHE B 00pa30BaHUU G - CBSI3€H U 1O
KakoMy Mexanmsmy B uoHe [Cr(H.0)]**? Kaxo Tun rubpummsarmmun AO noHa Xpoma u
CTPYKTYypa 3TOro uoHa?

4. Xenezo, KoOaIbT, HUKEIb. ODICKTPOHHbIC KOHQUTYpAIlMM W CTEIECHU OKUCIICHUSI.
Xumunueckue coiicta. [lonyuenue. [Ipumenenue. Kak u3 yyryHa rnojay4daror CTajb.

5. Hammcare 271eKTpOHHYIO (QOpMYIy XJiopa W Cepbl B OCHOBHOM U BO30YXJICHHOM
cocrosiHUsIX. [lo 3meKTpoHHOU (hopMyie OINpeneTuTh MECTO €ro B TMEPUOJUYECKON CUCTEME
(Tpyrmiry, MOArpYIITY, IEPUOJT) U KBAHTOBBIC YKMCIIA [Tl BAJICHTHBIX 3JICKTPOHOB.

9K3AMEHAIIMOHHBINA BUJIET N2

1. 'maBHOE, OpOUTATBHOE, CIIMHOBOE M MATHUTHOE KBAHTOBBIC YHCIIA, KAK XapaKTCPUCTHKH
COCTOSTHUSI DJIGKTPOHOB B aroMme. B3auMOCBS3b MEXIy KBAaHTOBBIMU YHCIIaMU. DJIEKTPOHHBIC
000J104KH (CJI0M), T10/1000JI0YKH (TIOJICITION ), aTOMHBIE opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. IlpoaemMoHCTpUpOBaTh BCE B3aMMOCBA3M Ha mpuMepe aromMa Mo. PacnucaTh KBaHTOBBIC
YKCIIa JIsl BAJICHTHBIX AJIEKTPOHOB atroma Mo.

2. KoBajsieHTHass W BOAOpOAHAs CBs3b. MexaHU3Mbl KOBAJEHTHBIX CBszell BinsHue
BOJIOPOJIHBIX CBSI3€H Ha CBOMCTBA BEIIECTB.

3. 3aBUCMMOCTH MTapPaMETPOB PACHICIUICHUS OT MOJOXKEHUS JTUTAaHa B CHEKTPOXUMHYECKOM
psany. BBICOKO- M HH3KOCIMHOBBIE KOMIUICKCHI M OOBSICHCHHEC WX MArHUTHBIX H ONTHYECKUX
CBOMCTB B Teopuu Kpuctaiummdeckoro mosss. OOwsicuuth Ha mnpumepax [Cr(NHs)s]Cls u
[Cr(OH)e]Cls

4. @Ou3nvecKkuil CMBICT BEIMYMH: MOTCHIIMAA HWOHM3AIMH, CPOJACTBO K DIEKTPOHY,
ANEKTPOOTPHUIATEIIBHOCTh M JAUMOJBHBIA MOMEHT MOJEKYNbl. [lepuoguYHOCTh B H3MEHEHUU
pa3MepoB aTOMOB, MX SHEPTrUil MOHM3AIMH, CPOJICTBA K JIEKTPOHY M 3JIEKTPOOTPHUIIATEIHHOCTH.
[IIxana smekTpoorprunareabHOCTU.MIOHHAs M HenosApHas CBS3M - KpallHUE Cilydau KOBAJIECHTHOMN
cBs3u. CTeneHb HOHHOCTH CBSI3U - KaK OHA Ompeensercs?

5. lllemounsle MeTauibl. XuMuyeckue ceorcraa. [IpuMeHnenue.

DK3AMEHAIIMOHHBINA BUJIET N3

1. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM M IIOJYPOBHH JHEPIruu. BrIpokacHHBIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOJYPOBHSX (B 00010uyKax u nojodosoukax). Ha mpumepe
BaHaJMs paCCTaBUTh KBAHTOBBIE YHCIA JUUIsl BAJICHTHBIX DJIEKTPOHOB

2. Teopus rubpunuzanuu. HampaBieHHOCTh M KPaTHOCTh XUM. CBSI3U. ['eoMeTpHst MOJIEKYII.
Teopus ['mmnecnu.

3. Kak oo6pasyercs komruieke K[AI(OH)4] u kakue opOuTany alOMUHHS y4acTBYIOT B €TO
oOpa3oBaHuM. YKa3aTb THUI THOPUIM3AIMM, OKpAlIMBAaeMOCTb, MarHUTHbIE CBOMCTBa U
IIPOCTPAHCTBEHHOE CTPOECHUE KOMILIEKCA.

4. OCHOBHbIE TIOJIO)KEHUS KBAHTOBO-MEXaHMUYECKOW TEOpHM CTpoeHHs aTroMoB bopa.
Anepnas Mozaens atoma. CTpoeHHe spa, MacCoOBOE YHUCIO, MPOTOHBI, HEHUTPOHBI. W30TOMBI.
ATOMHBIE MacChl 2JIEMEHTOB, BHECEHHBIE B IEPHUOJUYECKYIO CUCTEMY.

5. Ilokaxwurte, yeMy paBHbl YHCIIEHHbIE 3HAYEHHUS KBAHTOBBIX YHCEN Ul 3JIEMEHTa,
AJIEKTPOHHAsI KOH(UTYpausi KOTOPOTro 4s°3d?. Uro XapaKTEepU3yIT 3TH KBaHTOBBIE uncia? Yro
3TO 3a neMeHT? Ero cBolicTBa U Moidy4YeHue.

D9K3AMEHAIIMOHHBINA BUJIET N4
1. Cnun snexkrponoB. [Ipunnun Ilaynu. EMKOCTB 371€KTpOHHBIX ypOBHEH, IOJYypOBHEW U
AO mo snextponam. I[IpaBuna I'yana m KneukoBckoro. st smementa Cr 3d°4s ONPENICIIUTh
KBAHTOBBbIE YMCJIA JUIS YKA3aHHBIX JIEKTPOHOB M BO3MOJKHBIE CTENEHM OKHcieHus. CBoiicTBa
XpOMa U €ro NPUMEHEHHE
2. OcHOBHBIE TUNBI XUMUYECKOH cBsA3H. MoHHas cBsa3b. KoBaneHTHas cBsizb. OOMeHHBIH U
JIOHOPHO-aKLENTOPHBIA MEXaHU3MBbI €€ BOSHUKHOBEHUS.
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3. IpuBectu crpykrypubie dopmynsl coeamaenunii CH3C1, COCl,, CO,. Yka3zare Tul
rUOpUAN3aMM U KPaTHOCTh CBsi3ed B JaHHBIX MosiekyjaX. OOBSCHUTH paziuyusi B OTIEIbHBIX
CBs1351X. MOJIEKYITbI MOJISIPHBIC WITH HET?

4. 'maBHOE, OpOUTANILHOE, CIIMHOBOE Y MarHWTHOE KBAHTOBBIC YMCIIA, KAK XapaKTEPUCTUKU
COCTOSTHUSI DJIGKTPOHOB B aroMe. B3amMOCBSI3b MEXIy KBAHTOBBIMH YHUCIAMH. DJIEKTPOHHBIE
000510uKH (ci10M), MO10007109KH (TIOICTION), aTOMHBIC opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. ITIpogemMoHCTpUpPOBATh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacmmcarte KBaHTOBEIC
YKclia JJis BaJICHTHBIX JIEKTPOHOB aroma Mo.

5. Ilony4yenne u mMpUMEHEHHUE Kelle3a, OTHOIICHHUE K BOJE, KUCIOTaM U IIejiouaM, KOppo3us
€ro B KUCJBIX U LIEJIOUYHBIX Cpelax.

D9K3AMEHAIIMOHHBINA BUJIET N5
1.MHoroanexktponnble atoMmbl. Ilopsnok 3aceneHust ypoBHeH, mnoaypoBHer u AO
snektpoHamu. [Ipunnun Ilaynu, IlpaBuna I'ynma u KneukoBckoro. Jljisi Kakux aToMOB 3TO
npaBwio peanusyercs? IIpyHUIMII MHUHUMyMa »SHEpPrud IpPU 3alOJHEHHUU AJIEKTPOHAMHU
nonypoBHell u opOutaneii. OCHOBHbIE W BO30YKIEHHBIE COCTOSIHUS aToMmoB. [louemy mocie
KaJIBIUS QJICKTPOHAMH 3amnojHseTcs d-, a He p-TIoAypOBEHb?

2. 6 u - cBa3U. YUepe3 opOuTanu HapHCOBaTh CTPYKTypbl Mojekyn anetwieHa CoHy u
YKCYCHOW KHCIJIOTHI. YKa3aTh THITB THOPUAN3ALMN aTOMOB YIJIEpO/ia B 3TUX COCTUHECHUSX.

3. Kakue BaneHTHBIE OopOUTaNy XpoMma MPUHUMAIOT ydacThe B 0Opa30BaHUU G - CBA3CH B
nore [Cr(H,0)s]**? KakoB tnm rubpmmmsammu AO HOHA XpOMa, MAarHHTHBIC CBOWCTBA,
OKpAIlIMBaEMOCTh U CTPYKTypa 3TOro noHa?

4. DuepreTuyeckasi CTpyKTypa aroOMOB. YPOBHU U INOAYPOBHU 3HEpPruu. BrIpokieHHBIE
cocrosiHus. Yncno AO Ha ypoBHSX U MOAYPOBHAX (B 000n04Kax u nmomobonoukax). Ha npumepe
BaHaJMs paCCTaBUTh KBAHTOBBIE YHCIA JIJIsl BAJICHTHBIX AJIEKTPOHOB

5. Teopust rubpunnzanuu. HampaBieHHOCTh U KPAaTHOCTh XUM. CBsI3U. ['eOMeTpHsi MOJIEKYIL.
Teopus ['mnnecnu.

SK3AMEHAIIMOHHBIA BUJET N6

l.Ilepuoanueckuii 3akoH W nepuoauveckas cucrema Menneneesa. Ilepuoa, rpynmnel u
noarpynnsl. CemeiicTBa 35eMeHTOB. [IpUuMHBI IEPHOINYECKOTr0 N3MEHEHUS CBOMCTB 3JIEMEHTOB.
HaubGonee ycroiluuBble »SJEKTpOHHBIE KOHUTypaiuu atomMoB. I[lo kakum (duzndeckum
napaMerpaMm (dHEprusi HMOHHU3ALMH, CPOJACTBA, JJIEKTPOOTPHULATENBHOCTE M 3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIMYUTHh METAJLJI OT MeTajuionaa’?

2. VkaxuTe, B KaKOM COCTOSSHUM TMOpUIN3ALMU HAXOIUTCS KOMILIEKCOOOpa3oBaTeib B
HOHE [CO(OH)G]'4? Kak obpasyercs stor kxommiekc? OxapakTepu3oBaTh €ro MarHUTHBIC
CBOICTBa, CTPYKTYpPY M LIBETHOCTh. KOMITJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

3. Ilokaxkute, yemMy paBHbl YHCIICHHbIE 3HAUEHUsS KBAHTOBBIX YHCEN MJIA DJIEMEHTa,
AJIEKTPOHHAS KOH(UTypanusi KOTOPOTO 55%4d*. Yo XapaKTEePU3YIOT 3TU KBaHTOBbIE yncia? Yro
3TO 3a eMeHT? Ero Xxummdeckue cBONCTBA

4. B xakoM U3 CO€AMHEHUH JI0JIsl KOBAJIEHTHOM CBSI3M OOoJIblIe: XJIopuaax Oepuilins, MarHus
i kanbius? OTBeT 000CHOBATS.

5. IlomyyeHue 1 XUMUYECKHE CBOMCTBA 3JIEMEHTOB 2 TPYIIIIbI, [NIABHON MOATPYIIIIHI.

DK3AMEHAIIMOHHBINA BUJIET N7
1. IleppoanyHOCTh B MU3MEHEHUHM pa3MEpPOB aTOMOB, SHEPrUs MOHU3ALMM U CPOJACTBA K
ANEKTPOHY M JJEKTPOOTPUUATENBHOCTM B IEpUOJAX WM rpymnmax.  BimsHue
AIIEKTPOOTPHULIATEIBLHOCTH Ha MOJISIPHOCTD U BUJ| XUMUYECKON CBA3H.
2. MeTon BaJICHTHBIX CBSI3€W WJIM CIMHOBAs TEOPHUS BaJIEHTHOCTHU. [lonspHOCTE  CBS3M M
NOJIIPHOCTh MOJIEKYI. JlumonsHble MOMEHTHI. OnpenenuTs noiaspHocTs mMonekyn Hp, CHCl;
CH3Cl.Hapucosatb pacnonoxeHue opOuTaiei B 3TUX MOJIEKYJIax B IPOCTPAHCTBE.
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3. Ompenenute 3aps] KOMILIEKCOOOpa3oBareiel W KOOpAWHAIMOHHBIE ducna. Kakue w3
ATHX KOMILJICKCOB SIBJISIFOTCS OKpAIICHHBIMHU, MapaMarHuTHHIMU. Kakoi Bua ruOpumuzanuu u
crpykrypa B komiuiekcax Kp[CuCly] u [Cu(NH3)4](NO3),?

4. ¢ u - cBs3u. HapucoBaTh cTpyKTyphl MOJIeKy: 1 anetriieHa CoHy ¥ yKCyCHOM KUCITOTHI.

5. IleproaMyHOCTh B M3MEHEHUHM Pa3MEpPOB aTOMOB, SHEPrUs MOHU3AIMU U CPOJICTBA K
AJMEKTPOHY M DIIEKTPOOTPHUIIATEIIBHOCTH B Mepuojax W TIpymnmnax.  BiwmsHue
AJIEKTPOOTPHUIIATEIILHOCTH Ha MOJSIPHOCTD U BUJ] XUMUYECKOU CBSI3H.

3K3AMEHAIIMOHHBINA BUJET N8

1. ®opma u opuentauus AQO. Kak pacnonoxensi AO B HPOCTPaHCTBE B MOJICKYJE
anetrmieHa CoH, u nuknorekcane. OCHOBHbBIE W BO30Y)KICHHBIC COCTOSIHHSI aTOMOB. ATOMHEIE
CHEKTPBI - YTO OHHU OTPAKAIOT?

2. Kakoli U3 3J€MEHTOB, JIEKTPOHHAs KOH(MUTYyparys KOTOPHIX NMPUBEACHA HUKE, HMEET
HauboNbLIee CPOACTBO K dekTpory? 1) ns’np®; 2) ns’np’; 3) ns; 4) ns? 5) 4f'5d" 6s* Orser
obocHoBath. st 5-T0 BapuaHTa pacnucaTh KBAaHTOBBIC YHCIIa BAJIGHTHBIX 3JIEKTPOHOB.

3. Ilepuonnueckuii 3akOH M mepuoaudeckas cucrema MenaeneeBa. [lepuona, rpynmnel u
noarpymnmsl. CemencTBa 31eMeHTOB. [IpudrHbBI TEPUOIUIECKOTO U3MEHEHHSI CBOMCTB 3JIEMEHTOB.
Haubonee ycroifuuBble »3JeKTpOHHBIE KOHuUrypauuu artoMoB. Ilo kakum QunIecKuM
napamMeTpaM MOXKHO OTIMYUTh METaJI OT MeTaJionaa?

4. Kakue u3 nmepeyrciIeHHBIX KOMIUIEKCHBIX coeannennii mapamaruutael: | - Na[AgCl], Il -
Nas[NiFs], 1l - Ky[PtClg]? Buabl rubpuamsanmuu? CTpyKTypa, OKpalIMBaeMOCTh, MAarHUTHBIC
CBOMCTBA ATUX COCAUHEHUM.

5. MeTon BaJICHTHBIX CBSI3€W WJIM CIIMHOBAs T€OPHs BaJIEHTHOCTH. [1OJSIPHOCTH  CBSI3U U
MOJIIPHOCTh MoOJEKYN. JlumonbHble MOMEHTH. OmpenenuTh MONSIPHOCTh MOJEKYNI BOJIbI U
CH;3Cl.HapucoBath pacronoxeHre opOuTaiel 3TuX MOJICKYJ B IPOCTPAHCTBE.

DK3AMEHAIIMOHHBINA BHUJIET N9

1. Ilpuposna XUMHUYECKOW CBSI3U, YCIOBHE U CIIOCOObI €¢ BO3HUKHOBEHHs. Kak cBs3aHBI
JUIMHA U 3Heprust cBsi3u. OCHOBHBIE TUIIBI XUMUYECKON CBs3U. JlJI1 aMMuaka, alleTujaeHa U noHa
aMMOHHSI HapHucOBaTh IPOCTPAHCTBEHHYIO CXEMYy CTPOCHMS MOJEKYyJd uepe3 opOuTaiu Hu
OTpeAeNUTh BUIbl THOPHUIN3ALINH.

2. Jlns smementa 3d°4s' ompenennTh KBaHTOBBIE UHCNA IS YKA3aHHBIX SIEKTPOHOB H
BO3MOXXHbIE CTENEHH OKucieHus. llomyuyeHme W NpuUMEHEHHE JTOro dJeMEeHTa B
IIPOMBIIIJIEHHOCTH.

3. Kak pacrpenerners d-onekTpors! mo opGuramsM xpoma B komruiekce [Cr(CN)gl®?
VYkazarte BHUJ THOpPUAM3ALMU, MarHUTHBIE CBOMCTBA, OKPALIMBAEMOCTb M IPOCTPAHCTBEHHYIO
CTPYKTYpY KOMILJIEKCA.

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

5. XuMHUECKHe CBOMCTBA XJIopa. Ero noiaydenue u npuMeHeHue.

3K3AMEHAIIMOHHBIA BUJIET N10

1. KoBanenTtHas cBa3b. OOMEHHBIN U JTOHOPHO-AaKLIENITOPHBIM MEXaHW3Mbl BOSHUKHOBEHHUS
XUMHUYecKol cBsi3u. PacmapuBanue 31ekTpoHOB. llpuBectn mpumepsl oOpa3oBaHusi CBs3el B
MOJIEKYJIe a30Ta, aMmmMuaka, nona BF, . ['ubpuauzamnus u ee Buabl. YKa3arh BU THOPUIUA3AINHN B
aMMmuake, nona BF4 .

2. Kakne u3 xommiekcoB [Fe(CN)s]* u [Fe(H20)s]®" nmamarautheie u mapamarsuTHIC.
Vkaxure TUN TUOPUAM3AIUMM W TPOCTPAHCTBEHHOE CTPOEHHUE, OKpaIIMBaeMOCTb.  OTBETHI
000CHOBATb.

3. Jlnst omementa 3d°4s’ ompenennTh KBAHTOBBIE WHCNA IS YKA3AHHBIX SIEKTPOHOB H
BO3MOXXHBIE CTENEHH OKucieHus. llomyyeHue W  mOpuUMEHEHHME JTOro JJIeMEHTa B
IPOMBIIIJIEHHOCTH.
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4. HonyquHe U IPUMCHCHUC IICITIOYHBIX MCTAJIJIOB U UX XUMHUYCCKUC CBOMCTBaA.
5. Ilo kakuM MpUYMHAM CTETICHH OKHCJICHUS XJIOpa MOXKeT ObITh -1, +1, +5 u +7, a 'y ¢Topa.
TOJIbKO -1?

3K3AMEHAIIMOHHBI BUJIET N11

1. BanentHocts u cremeHM  OKUCIEHHSI 31eMEHTOB. OOBSCHUTH NPUUYHHBI
BO3HUKHOBEHHUS BBICIIMX BaJICHTHOCTEH y Xyiopa u cephl. [IpogeMOHCTpUpOBAaTh HA MPUMEpPAX
HC10,, HC103, HC104, H,SO4. [Touemy momoOHBIX coenuHeHHE HeT y ¢ropa? Uemy paBHa
BaJICHTHOCTh a30Ta B a30THOU Kuciore. OTBEThl 000CHOBATS.

2. Vkazate T rubpuausanuu AO maraus u pocdopa B monekyinax MgCl, u PHC1,.
HapucoBarh CTpyKTyphl ¢ MOMOIIBI0 OpOUTaNeld. Byner nu y 3TUX COSNWHEHWH JUITOJIBHBIN
MOMEHT pPaBeH HYIIO?

3. BaneHTHOCTh U CTEMEHU OKUCICHUS 3JIeMEeHTOB. OOBSICHUTh MPUYUHBI BOSHUKHOBEHUS
BBICILIUX BaJICHTHOCTEH y xyiopa u cepol. [IpoagemonctpupoBats Ha npumepax HC10,, HC1Os3,
HC10,4, H,SO4. Uemy paBHa BaJIGHTHOCTB a30Ta B a30THOUM KuCIOTe. OTBETHI 000CHOBATD.

4. Non [Ni(CN)s]? nuamarauren wiu napamarauten? Jlatb 0GOCHOBAHME M IIOKa3aTb
3anoiaHeHue d-anekTpoHoB 1o  opbutamaM. Omnpenenutre Ttun rudpuamzamuun AO  u
MIPOCTPAHCTBEHHYIO KOHPUTYPALIMIO, U OKPALTUBAEMOCTh HOHA.

5. VlonHasi, KOBaJICHTHAS ¥ JOHOPHO-AKIICTITOPHAS XUMHUYECKas CBsI3b. [IpuBeCTH IpUMEpBHI.
Mexanu3mbl 00pa3oBaHUsl ATHX CBA3CH. G- U T - cBsi3u. OQuHapHBIE W KpaTHble cBs3u. Kak
OTIPEIETISICTCS TIOPSIIOK CBSI3M B METO/IE MOJIEKYJISIPHBIX opOuTasnei?

DK3AMEHAIIUMOHHBINA BUJIET NI12

1. MonHasi, KOBaJ€HTHAs ¥ IOHOPHO-AKIIETITOPHAsI XUMHYECKas CBs3b. [IpuBecTu mpumepsl.
Mexanu3mbl 00pa3oBaHus 3TUX CBsi3ed. 6- W T - cBsi3u. OnuHApHBIE W KpaTHble cBs3u. Kak
OTIpeneNsIeTcsl TMOPUAN3alus B IPOIIaHe, dSTHIICHe, OEH30JIe ¥ CepHOI KHucoTe?

2. Kakue u3 mepeqyrclIeHHBIX KOMIUIEKCHBIX COEIMHEHUI MapaMarHUTHBI U OKpAIICHbI:
Na[AgCl;], Nas[NiFs], K3[PtCls]? Omnpemenure uX CTPYKTYpbl, MarHUTHbIC CBOWCTBA,
TUOPUI3AITHIO.

3. Kak 00BsCHHUTD, 4TO 3HEprust HoHu3aluu Be 0osbiie, yem y Li, a y B meHbie uem y Be?
(Li, J=5,395B; Be, ] =9,32 5B, B J= 8,12 3B).

4. OcCHOBHBIE TIOJIO)KEHHS KBAaHTOBO-MEXaHMYECKON Teopuu cTpoeHust aTtoMoB bopa.
Anepnas Mozmens aroma. CTpoeHHE f1pa, MacCOBOE YHUCIO, IMPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPHUOJUUECKYIO CUCTEMY.

5. Teopus rubpuauzanuu. I'eomerpus monekyn NHs H;O, BeCl, u yKkCycHONW KHUCIOTHI.
Kakoli Bua ruOpunnzanuu B 3TuX Mojekynax. Kakoll Tum cBsizu onpexaenseT ruOpuau3anuio u
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIBI?

DK3AMEHAIIMOHHBINA BUJIET N13

1. Meron monekynspubix opOutaneit (MO JIKAO) B mnpuiioxeHUM K JBYXaTOMHBIM
MOJIEKYJIaM U MOJICKYJISIpHBIM HOHaM Bojaopoa (+1) u azora (+1),

2. Ilokaxure, 4eMy paBHbl UHWCJICHHBIE 3HAUYEHUS KBAHTOBBIX YHCEN JUIS DJIEMEHTA,
AJIEKTPOHHAS KOH(UTypalusi KOTOPOTO 3d'4s%. Yro XapaKTEepPU3YIOT 9TU KBaHTOBbIE yncia? Yto
3TO 3a eMeHT? Ero cBOiCTBa U MOITY4YECHHUE.

3. Ilosmy4yeHue U CBOMCTBA MIETOYHO3EMEIbHBIX METAJLIOB.

4. Teopust bopa. CriekTpsl aTOMOB, YTO OHU OTPAXKAIOT M KaKOBa UX POJb B CTaHOBIICHUH
Teopun cTpoeHus aroma? KBaHTOBBIE Ymcia M WX (PU3NUYECKH CMBICI. Pacmnmcarh KBaHTOBBIC
quciia 711 BAJICHTHBIX 2JIEKTPOHOB XKeEJle3a.

5. Kakue BanenTHble opOutanu mona xobanbta (I1l) mpuHumaror yyacrue B 00pazoBaHuU
o-ceszeii B moHe [Co(N H3)6]3'? KakoBbl TuI THUOpUIM3AlMU BaJCHTHBIX OpOUTaNell u
MIPOCTPAHCTBEHHAs CTPYKTypa 3TOro noHa?
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DSK3AMEHAINUWOHHBIN BUJET N 14

1. Teopuss bopa. CrieKTpbsl aTOMOB, YTO OHU OTPa)XalOT U KaKOBa UX POJIb B CTAHOBJIEHUH
Teopun cTpoeHUs atoMa? KBaHTOBbIC uncia U WX (U3NYECKUil cMmbici. PacmucaTh KBaHTOBBIC
4yucIa I BAJICHTHBIX AJICKTPOHOB Jkese3a. KakoB (pU3M4eCKrid CMBICI TUX KBAHTOBBIX YHUCEN?

2. Ilomydyenne U XMMHYECKUE CBOMCTBAa HHMKEIS W Menu. [IpuMeHeHHe 3TUX METauioB B
MIPOMBIIIICHHOCTH.

3. Kak 00pa3yroTcs KOMIUIEKCHI U KaK PacCENSIOTCS JJCKTPOHBI Ha aTOMHBIX OpOUTAIIAX
KomruiekcooopasoBarens st KomiuiekcoB Ko[PtClg] u K,[CrCly] coorBercTBeHHO. DTH
KOMIUIEKCBHI OKpaleHbl? JTO NapaMarHeTMKU WM JUaMarHeTuku? Ykazarh TMOpUAM3aLNI0 U
CTPYKTYpPY. BbICOKO- MM HU3KOCTTMHOBBIE?

4. OCHOBHBIC TUIIbI XUMHYECKOH cBs3u. MonHas cBs3b. KoBaenTHast cBsg3b. OOMEHHBIA U
JIOHOPHO-AaKIIENTOPHBIA MEXAaHU3MBbI €€ BOZHUKHOBEeHU:. [[okazaTh Ha mpuMepax.

5. B xakom coenunennn PHs (111), POCI13 (V) umeer mecto rubpuausanus AO docdopa?
VYka3aTh TUI THOPUIU3ALIAH.

DK3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaJIeHTHBIX CBSI3€M WJIM CIMHOBAsl TeOpHsl BaJeHTHOCTH. [IpuBecTu mpumepsl
obpazoBanus monekyn PCliz, PCls u nona BF, IloaspHOCTh  CBSI3M M MOJSPHOCTH MOJIEKYI.
JlumnionbHBIE MOMEHTHI U CTPYKTYpA.

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

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

4. Meramnueckasi cBsi3b. BomopoHas (MeXMONEKYSIpHAs U BHYTPUMOJIEKYIISIPHAs) CBS3b.
[IpuunHbl €e BOZHUKHOBEHUA. BiusHre BOJOPOAHBIX CBSA3EH Ha CBOMCTBA BEIIECTB (HAa MpUMEPE
BOJIbI U PTOPUCTOBOIOPOAHON KUCIOTHI).

5. Jlas snementa 3d°4s? ompenennTh KBAHTOBBIC WHCNA JUIS YKA3AHHBIX SICKTPOHOB H
BO3MOXKHBIE CTENEHU OKucieHus. Uto 310 3a snemeHT? KakoB (u3MYECKUN CMBICT KBAaHTOBBIX
yycesn? NoJy4yeHUe 3TOro 3aeMeHTa?

DK3AMEHAIIMOHHBINA BUJIET N16

1. IlpuBectu ctpyktypHble Gopmynsl coenuHenuii CH3Cl, COCly, CO,. Ykazath Tun
ruOpuAM3alMi U KPaTHOCTh CBsI3€l B JaHHBIX MosieKyiaX. OOBSCHUTH paziuyMsi B OTIEIbHBIX
cBa3sx. [ToueMy nepBeie 1B€ MOJIEKYIIBI IOJISPHBIE, & TPEThS HET.

2. OxapakTepH30BaTh [0 BCeM mapamerpaMm KommiekcHsii non [Fe(NCS)s]?: Kak om
obpazyetca? CuuTarh, YTO 3TO JIUTAH[ CHIIBHOTO IOJIS.

3. KoBanenTHas cBsi3b. OOMEHHBII U JOHOPHO-aKLIENTOPHBIH MEXaHU3Mbl BO3ZHUKHOBEHUS
xumuyeckoi ces3u. [IpuBectu npumepsl. PacniapuBanue 31eKTpoHOB. ['MOpuu3anus u ee BUIbL.

4. Ot Kakux MapaMeTpoB  3aBUCUT  BEJIMYMHA  [apaMeTpa  paclleruieHus?
CHeKTpOXUMUYECKUH Pl JINTAaH/I0B.

5. Ilony4yenue u npuMeHEHNEe IMHKA. Ero XumMmuyeckue cCBOMCTBA.

3K3AMEHAIIMOHHBIA BUJIET N17

1. MexaHusM B3aUMOJEUCTBUS KOMILUIEKcooOpa3oBaTenb — Jura"ael B Tteopun BC.
TunuyHble MOHBI-KOMILIEKCOOOpa3oBarenu, rudpuauzanus ux AQO. CHeKTpoXUMHUYECKHH psij
auranjoB. OT 4ero 3aBUCHUT MapaMeTp paciierieHus?

2. TlpuBectu ctpyktypHbie Gopmynsl coeauHennit CH3C1l, COCl,, SO,. Ykazate THI
rUOpUAM3aMN U KPaTHOCTh CBsI3€l B JaHHBIX MosiekyjiaxX. OOBSCHUTH paziuyMsi B OTIEIbHBIX
cBA35X. MoJeKyIIbl OJISIpHBIE NN HET?

3. Jlnst onementa 3d%4s? ONpEJIECINTh KBAaHTOBBIE YHWCIA U1 YKa3aHHBIX JJIEKTPOHOB W
BO3MOXHBIE CTEMEHU OKHCIeHHs. UTo 310 3a aneMeHT? KakoB (u3MuUecKuil CMBICT KBAaHTOBBIX
yycesn? NoydyeHHe 3TOT0 dJIEMEHTa
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4. O0mas xapakTepuCcTUKa S- M P-dJEMEHTOB - U3MEHEHHE JJICKTPOHHBIX KOH(pUTyparuii,
pasMepoB aTOMOB, WOHHM3AIIMOHHBIX MOTEHIIMAJOB, 3JCKTPOOTPULATEILHOCTH, CTEIeHEH
OKHCIICHHS.

5. Ko[ZNnCly]; 11 - Ko[Zn(OH)4], ecmn Ky cOOTBETCTBEHHO PaBHBI: 1.107"°" 3,6 .10 Kakosa
KOHIICHTpAaIUsl MOHOB ITMHKA (B MoJb/11) B 0,1 M pacTBope 3THX KOMIUIEKCOB. OXapaKTepr30BaTh
1o BceM mapamerpaMm KomiuiekcHbii noH Ko[Zn(OH),]. Kak on o6pasyercs?

DK3AMEHAIIMOHHBINA BUJET NI18

1. OxapakTepu3oBaTh 10 BceM mapamerpaM KoMmiuiekcHbiil noH [Pt(NH3)4Cly], B ToM uuncie
U ero o0pa3oBaHuUs.

2. Jlns smemenra 3d°4s? ONPENEINTh KBAaHTOBBIE YHMCiIA I YKA3aHHBIX JJIEKTPOHOB U
BO3MOXXHBIC CTENEHU OKUCICHHUS. XHUMHUYECKHE CBONCTBA M NPHUMEHEHHE 3TOTO 3JEMEHTa B
MPOMBILIUIEHHOCTH.

3. Meroag MO JIKAO. OcHOBHBIE TTOJIOKEHUS MeToAa. PactiucaTs MOJIEKYJIIpHBIE OPOUTAIH
Ju1st MoJiekyJsipHoro nona CN'.

4. NoHHas 1 HENoJsIpHAsl CBSI3U - KpallHUE CIIy4al KOBAJIEHTHOM cBsi3U. CTeneHb HOHHOCTH
cBs3u. Uepes Kakyro BEJIMYMHY OHA Ompeensiercs?

5. Cpuneun. [Tomyuenue 1 XuMHU4eCKHe CBONCTBA.

DK3AMEHAIIMOHHBINA BUJET N19

1. IIpuBectn cTpykTypHbIe (opMyisl coeaunenuit yrimepona: Co,Hp;, HCOH, CH3COOH.
Kakyto creneHb OKHCIEHUS M THOPUIN3AIUIO UMEET YIIIEpO ] B 3TUX COSAUHEHUSX ?

2. MHoroanektponuble atoMbl. llopspok 3aceneHus ypoBHeW, mnoaypoBHed u AO
anekTpoHamu. [lpaBuno I'ynpa u KneukoBckoro. B kakom ciayyae W Ajig 4ero MpUMEHsETCS
npasuiio KineukoBckoro?

3. MonHas u HemosipHasi CBSI3U - KpaiiHUe clyyau KOBaJleHTHOU cBsi3u. CTerneHb HOHHOCTU
cBs3M. Yepes KaKkyro BETMUMHY OHA ONpeAenseTcs?

4. OxapakTepu30BaTh 10 BeeM napamerpam komiuekcubie nonsl [Ni(NHs)e]*" u [NiFe]* B
TOM YHCJI€ U UX 00pa3oBaHUE.

5. Tutan. XuMUYECKHUE CBOWCTBA U IIPUMEHECHUE.

3K3AMEHAIIMOHHBINA BUJIET N20

1. MlonHas 1 HemossipHas CBSI3U - KpaiiHUEe cilyyau KOBaJIEHTHOM cBsi3u. CTereHb HOHHOCTH
cBsa3U. Uepes KaKyro BEJIMYHMHY ONPEAEIAETCS CTENEHb HOHHOCTH CBsI3U? B KakoM ciywae cBs3u
NOJISIPHBI, @ MOJIEKJIA B 11eJI0M HenoJjsipHa. [IpuBectu npumepsl.

2. MHoroanektponssle atoMbl. llopsaok 3aceneHus ypoBHeW, mnoaypoBHe u AO
anexktpoHamu. IIpaBuio I'ynna m KneukoBckoro. B kakom ciydae W i 4ero NpUMEHSETCS
npaswio KieukoBckoro? ITokaxkute mouemy Hociie Kaublus 3amoiHseTcs d-moaypoBeHb, a He p-
MOYPOBEHB?

3. Kakue BaneHTHble opOUTanM aTomMa KoOajbTa MPUHUMAIOT ydyacTHe B OOpa3oBaHUM G-
cszeit B komruiekce [CO(NH;3)s]Cls KakoB tum rudpummzanuu AO atoma KoOajabTa M KakoBa
IIPOCTPAHCTBEHHAS CTPYKTypa ero noHa? OKpalnBaeMoCTb U MarHUTHBIE CBOMCTBA KOMIUIEKCA.

4. PacrivcaTh KBaHTOBBIE YHCIIA JJIs BaJICHTHBIX JIEKTPOHOB MApraHlia U camapusi.

5. Kpemnuii. XumMnuueckue cBOWCTBA U IPUMEHEHHUE.

DK3AMEHAINMOHHBIN BUJET N21
1. ®usnueckuii CMBICI BEIWYMH: IOTEHUMAT HWOHU3ALMM, CPOACTBO K DIIEKTPOHY,
ANEKTPOOTPULATEIBHOCTh U JIMIOJBHBII MOMEHT MOJIEKYJbl. [lepHOIHYHOCT B W3MEHEHHUU
pa3sMepoB aTOMOB, UX SHEPrUi MOHU3AIMHU, CPOJACTBA K DJIECKTPOHY M AJIEKTPOOTPUIATETLHOCTH.
[ITkama 3meKTpOOTpULATENIBHOCTH.MIOHHAs U HEMOspHas CBA3U - KpallHUE ClIydyau KOBaJICHTHOU
cBs3u. CTETeHh HOHHOCTH CBSI3H - KaK OHA OMpeeseTcs?
2. lllenouynsie MeTamibl. XUMHUUYECKHE cBoMcTBa. [Ipumenenue.
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3. Kakue BaneHTHbIe OpOUTANIM aTomMa KOOajgbTa MPUHUMAIOT y4yacTHe B OOpa3OBaHHU G-
ceaseii B komriekce [Co(H20)]Cl, Kakor tum rubpuamsanuu AO atoma kKo0OaidbTa W KakoBa
MIPOCTPAHCTBEHHAS CTPYKTypa ero noHa? OKpalmBaeMOCTh 1 MarHUTHBIE CBOMCTBA KOMILJIEKCA.

4. I'anorensl. [lonyuenue, Xumudeckue cBorcTBa Gpropa u xjopa. [Ipumenenue.

5. Mexmounekyisipable B3auMonaeicTBus. Kak (GopMupyroTcst 3T B3auMOJEHCTBUS M Ha
KAaKue CBOMCTBA BEILIECTBA BIUSIOT?

DK3AMEHAIIMOHHBINA BUJIET N22

1. DHepreTuyeckas CTPYKTypa aTOMOB. YPOBHU M TMOJIYpOBHU SHEPruu. BuIpoxkaeHHBbIE
cocrossHus. Yuciao AO Ha ypoBHSX U MOAYpOBHAX. [naBHOe, opOuUTanbHOE M MarHUTHOE
KBAaHTOBBIC YMCJIA KaK XapaKTEPUCTUKH COCTOSIHUS 3JIEKTPOHOB B atome. CIHMH 3JIEKTPOHOB.
B3aumocBa3b kBanTOBbIX yncen. [Ipunnun [1aynu, [IpaBuna I'yaaa n Kneukosckoro. [IpuBegure
MpUMEPHI JBYX MOCIEAHUX MTPABUJL.

2. [Toyemy nByxaTOMHbIE MOJICKYJIbI Py, ASy, SD, B 0OBIYHBIX YCIOBUSX HECTAOUIIBHBI, B TO
BpemMsi Kak Mouyiekyinbl N oTHocsaTcs k Hambonee yctoWumBeiM? Dochopnas kuciora. Ee
CTPYKTypa U ruOpuu3aus.

3. Xpowm u peppoxpom. Ilomyuenue. [Ipumenenue.

4. KakoBa NpOCTpaHCTBEHHAs CTPYKTypa, THUI TUOPHAM3ALMU, OKPAIIUBAEMOCTh U
marHuTHsle cBoiictsa noHoB [Cr(CN)e]® u [Cr(H,0)6]*

5. MexmornexynspHas 1 BHyTPUMOJIEKYJISIpHAsE BOJOPOIHAS CBsA3b. MexaHu3M 00pa3oBaHus
Y BIIMSIHAE HA CBOMCTBA BEILIECTBA.

D9K3AMEHAIIMOHHBIN BUJET N23

1. KakoBa mpocTpaHCTBEHHasi CTPYKTypa THI THOPUIAM3AINHU, ONTHYECCKUE W MArHUTHBIC
cBoiictea nona [CU(CN)4]*? HasBanue komImIekca.

2. DHeprusi MOHU3AIMH, CPOJCTBO K JJIEKTPOHY U AJIEKTPOOTPHIATEIBHOCTh. UTO
XapaKTePU3YIOT 3T BEITUYUHEL. [ /1€ U JJIs 4ero OHU MPUMEHSIOTCS?

3.IlpuBecTH MPOCTPAHCTBEHHBIC CTPYKTYPhI COCTMHEHHI Yepe3 aToMHbIe opOouTanun SiHg,
Si0,, H,Si03. Kakue crerneHrd OKHMCIACHHS MMEET KPEMHHU B JAaHHBIX MoJiekynax? OmnpeaeiauTb
TUI THOPUIN3AIUK B OTHX MOJIeKyJaX. [1oJspHBI 1 JaHHBIE MOJICKYJIbI?

4. Monubaen. DnexTpoHHas KoHpurypauus. [lomyuenue u npumeHeHue.

5. Kak onpenenstotcst pa3mepsl atoMoB? YpaBHenue [llpenunrepa. OcHOBHBIE TIOJOKEHUS
U 9TO 10 CMBICITY O3HaYaeT KBaJIpaT BOJTHOBOUN (DYHKIIMH B STOW YpaBHEHUHU?

DK3AMEHAIIMOHHBINA BUJIET N24

1. Ilpunmun HeompeneneHHocTH [eii3eHOepra M BEpOSTHOCTHOE ONHCAHHE COCTOSIHMSA
JJICKTPOHOB B aToMax. DIEKTpoHHOe obnako. OpOutans. dopmbl opOutaneit maus s-, p- u d-
35eKTpoHOB. Kakoe KBaHTOBOE uHCcIO onpeaeiser popmy opoutanu. Yem OTIMYAIOTCA G U T —
cBs3u? Kax onpenensiercs pazmep atoma?

2. Jlns onemenra 3d'4s? OINPEACINTh KBAHTOBBIE YMCIA I YKa3aHHBIX JJIEKTPOHOB U
BO3MOXKHBIE CTENeHU okucieHus. Uto 31o 3a snemeHT? KakoB (pu3Mueckuil cMbICT KBaHTOBBIX
yucen? [lomydyeHne u IpUMEHEHNE ITOTO MJIEMEHTA.

3. Kakue BaneHTHbIE OopOUTaIM aroma KoOanabTa MPUHMMAIOT ydacTUe B OOpa30oBaHUU G-
cesazeir B komiiekce [CO(NH3)s]Cl, Kako tun rubpuamzanuu AO atoma ko0anbTa U KakoBa
MPOCTPAHCTBEHHAsA CTPYKTypa ero noHa? Ha3annelO okpammBaeMOCTh U MarHUTHBIE CBOMCTBA
KOMILIEKCA.

4. Hanucatb »IEKTPOHHYIO (QOpMYTy XJiopa M Cepbl B OCHOBHOM M BO30YXKICHHOM
cocrosHusX. [lo anekTpoHHON (opMyse OINpeneNuTs MECTO €ro B IMEPHOAMYECKONH CUCTeMe
(rpynmy, HOArpyHIY, IEPUOA) U KBAHTOBbIE YKCIIA AJIs BaJICHTHBIX JIE€KTPOHOB.

5. Banaamii. IlomyueHue M npuUMEHEHHE B INPOMBIIUIEHHOCTH. CTENEHM OKUCIEHHUS U
XAMHYECKHE CBOMCTBA.
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DK3AMEHAIIUMOHHBI BUJIET N25

1. Merton BaJ€HTHBIX CBSI3€M WM COMHOBAs TEOpUsSl BajeHTHOCTU. lIpuBecTn mpumepsl
obpazoBanusi mojexkyn NHz PClz, PCls u unona BFs, . HapucoBarb ux mpocTpaHCTBEHHbIE
CTPYKTYpBbI Uepe3 aTOMHBIE OpOUTAIIH.

2. Hamwmcarp 21eKTpoHHYIO (OpPMYITy XJiopa M CEepbl B OCHOBHOM H BO30YXKICHHOM
cocrosiHusX. [lo 3mekTpoHHOI (opMmylie ompeneiauTb MECTO €ro B IMEePUOAMYECKON cucTeme
(rpymiy, HOArpyIny, HEPUO/) U KBAHTOBBIE YKCIIA ISl BAJICHTHBIX 3JIEKTPOHOB.

3. VkaxuTte, B KaKOM COCTOSIHUM THOpUAM3AIMM HAXOJUTCS KOMILJIEKCOOOpa3oBareib B
nore [Co(H20)s]™? Kak o6pasyercs sror komimiekc? OXapakTeph3oBaTh €ro MATHUTHBIC
CBOICTBa, CTPYKTYPY U LIBETHOCTh. KOMITJIEKC BHICOKO- HIJIM HU3KOCITUHOBBIN?

4. MexxXMONeKyIsIpHbIe B3aUMOCHCTBUA.

5. Cepa. [lonyueHnue, npUMEHEHUE U XMMUYECKUE CBOWCTRBA.

DK3AMEHAIIMOHHBINA BUJIET N26

1. Ipusectu crpykrypHbie dopmynsl coequHennit CH3zCl, COCl,;, CO,. YkazaTh THII
ruOpuaAn3alMi U KPaTHOCTb CBSI3€M B JTaHHBIX MoJieKyjiax. Kakue u3 NMpUBEACHHBIX MOJIEKYII
0071a/1a10T TUIOJBbHBIM MOMEHTOM, a KaKUe - HET U o4YeMy?

2. Teopus rubpuauzanuu. HarnpaBieHHOCTh U KPaTHOCTh XUM. CBSI3U. UeM ompesensercs
FEOMETPUsI U JIUIOJIbHBIE MOMEHT MoJieKysl. CTpoeHue W XMMHUYECKas CBs3b B COCIMHEHUSX.
Meton BaJICHTHBIX CBSI3€M WJIM CIIMHOBAs TEOPHS BaJICHTHOCTH.

3. ®ocdop. TlomyyeHuwe, mpUMEHEHHE W XUMHYECKHE CBOWCTBA. BO3MOXKHBIE CTEICHU
OKHUCIICHUS.

4.Ykaxure, B KAKOM COCTOSIHUM THOPHUIN3ALUK HAXOJUTCSI KOMIUIEKCOOOpa30BaTellb B HOHE
[Mn(OH)e]'4? Kak ob6pasyetcs stoT komiiekc? OxapakTepu3oBaTh €ro Ha3BaHWE, MarHUTHbBIC
CBOICTBa, CTPYKTYpPY U LIBETHOCTb. KOMITJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

5. Ilokaxurte, yemMy paBHbl YHCIICHHbIE 3HAUEHUsS KBAHTOBBIX YHCEN JMJIA DJIEMEHTa,
JIEKTPOHHASI KOHPUTYpAIUsi KOTOPOTO 4d'5s%. Uro XapaKTEePU3YIOT 3TU KBaHTOBbIE yncia? Yto
3TO 3a 3neMeHT? Ero xumMuueckue cBoicTBa

DK3AMEHAIIMOHHBINA BUJIJET N27

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

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

3. Kakue u3 xommiekcoB [V(CN)s]* u [V(H20)e]*" nmamarnutHbIe M mapamarsuTHsLe.
VYkaxuTe Ha3BaHWE, THI THOPUAM3AIMH, TNPOCTPAHCTBEHHOE CTPOECHHUE M OKPAIINBAEMOCTb.
OTBeThl 000CHOBATS.

3. Jlnst onmementa 30°4ST ompeneNMTh KBAHTOBBIC WHCNA JUIS YKA3AHHBIX SICKTPOHOB H
BO3MOXHBIE CTENEHU OKuciaeHus. [lomyueHne ¥ TOpUMEHEHHWE JTOr0  JJIEMEHTa B
MIPOMBIIIJICHHOCTH.

4. MexMomneKysipHOe (opueHTalMOHHOE, UHAYKIIMOHHOE, JUCTIEPCUOHHOE)
B3aMMO/ICHCTBUE MOJIEKYIL.

5. Pe3oHaHCHBIE CTPYKTYPHI.

3K3AMEHAIIUMOHHBINA BUJIET N28
1. Onpenenure 3apsan KoMmIuiekcooOpa3oBaTenell U KOOpAMHALMOHHbIE yucia. Kakue u3
TUX KOMIUIEKCOB SIBIIIIOTCA OKpalleHHbIMU. Ha3BaHue, CTpoeHHME, OKpalMBacMOCTb U
marauTHbIe cBoiicTBa Komiuiekca Ko[CuCl,]? Kakoit Bua ruOpuan3aiine B 3TOM KOMITIEKCE.
2. IlepBblii 3aKOH TEPMOAMHAMHUKU. BHYTpeHHss1 sHeprus M dSHTanbnud. Kpurepum
CaMOIIPOM3BOJIBHOTO TMPOTEKAHWS XHMHYECKUX PEaKIU.DHTAJIbIUNUHBIL W SHTPONUNHBIN
(bakTOpBl XUMHUYECKUX PEAKIIHUH.
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3. Kak o6pasyercs kommiekc K[AI(OH)4] u xakue opOuTanu aaroMHHHS y4acTBYIOT B €r0
oOpa3oBaHuM. YKazarb THUN THOpPHAM3ALMM, OKpAIIMBAEMOCTh, MAarHUTHBIE CBOWCTBA H
IIPOCTPAHCTBEHHOE CTPOEHUE KOMIUIEKca.3

4. OCHOBHbBIE TIOJIO)KEHUSI KBAaHTOBO-MEXaHUYECKOW TEOpHHM CTpOEHHS aTroMoB bopa.
Anepnas Mozxens aroma. CTpoeHHE fApa, MAacCOBOE YHUCIO, IPOTOHBI, HEUTPOHBI. M30TOmBI.
ATOMHBIE MacChl JIEMEHTOB, BHECEHHbIEC B MEPHOIUYECKYI0 cucTeMy. Kakum oOpa3om CHeKTpbl
aTOMOB ChITPAJIM POJIb B CTaHOBJIEHUU Teopuu bopa?

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

DK3AMEHAIIMOHHBINA BUJET N29

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

2. 3akoH ['ecca u cnencTBus u3 Hero. DHeprus [ m66ca peaknuu CaCO3 = CaO + CO; paBHa
AGXpO = - 28,55 x/Ix. PaccunraTth 3HaueHue KOHCTaHTBl paBHOBecus K, mpu T=500 n 1000K.
Onpenenuts HampaslieHHE mpolecca. Yemy raBHa paBHOBECHAs TEMIEPATypa 3TOM PEaKLIU?

3. Kakue BaneHTHBIC OpOUTaNM XpoMa MPUHUMAIOT ydacThe B 0Opa30BaHUU G - CBS3CH B
HOHE [Cr(H20)6]3+? KakoB Ttun rubpummmzammu AO HMOHa Xpoma M CTPYKTypa STOTO HOHA?
HasBanue, cTpykTypa, OKpammBaeMoCTh 1 MarHUTHBIE CBOMCTBA.

4. XKene3o, XpoM, HUKENb. DJIEKTPOHHbIE KOH(UTYpaluu U cTeneHu okucienus. [lonyduenue
U IpUMEHEHUE.

5. Mens. IIpuponssie pecypcsl. [lonydenue, IpuMEeHEHNE U XUMUYECKUE CBOMCTBA.

D9K3AMEHAIIMOHHBIA BUJET N30

1. [To kakoMy MexaHU3My JIMTaHIbl OOPa3yIOT CBS3h C KOMIJIEKCOOOpa3oBaTeieM B
OKTa3PHUYECKOM BBICOKOCITHHOBOM Houe [COFg] ~*. Pacmcats cxemy 06pa3soBaHHs KOMIIEKCA.
MarHuTHBIE CBOMCTBA Ha3BaHHUE, CTPYKTYpPa M OKPAIICHHOCTh KOMILIEKCA.

2. Teopus kpuctauimdeckoro nosis. [Ipuposa XuMcBsI3u KOMIIJIEKCOOOpa30BaTellb - JIUTaHI.
Pacmierienne d-momypoBHSL KOMILIEKCOOOpa3oBarTesss B OKpY)KeHHHM Juranigamu. llapamerp
pacuierienus. Pacmiernienne d-moJypoBHS KOMILIEKCOOOpa3oBaresss B OKTadIPHUECKOM U
TETPAdIPUUECKOM OKpY>KEHUH JTuranaaMu. CIeKTpOXUMHUYECKUN PSJl IUTaHI0B.

3. Onpenenuts BO3MOXKHOCTh CAMOIIPOU3BOJBHOIO MpoTekaHus peakuuu PbOy) + CO(y =
Pbw + COyr mpH CTaHIAPTHBIX YCIOBHAX. YKAXKUTE 3HAK AS° xp. OTBETBI OOOCHYWTE.
OnpenenuTb paBHOBECHYIO TEMIIEPATYPY PEAKIIMH.

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

5. 3aBHCHMOCTb NMapaMeTPOB PACIIEIUIEHUS OT MOJ0XKEHUS JIUTaHAa B CHEKTPOXUMHUYECKOM
psny. Beicoko- u Hu3kocnmuHOBbIe KoMiuieKchl. OObscHuTh Ha mpumepax [Cr(NHs;)s]Cls u

[CY(OH)G]C|3

IlepeyeHb BONPOCOB M 3aJaHUM AJIs1 MOATOTOBKH K IK3aMEHY
(OITK-1: MOIIK-1.2, UOTIK- 1.2, UOIIK-1.3; OMNK-2: UOIIK-2.1, UOIIK-2.4,
OIIK-5: UOTIK_5.1, UOIIK-5.2, UOTIK-5.3):

1.  OcHOBHbIE 3aKOHBI XMMHH (COXpPaHEHHE MacChl, TIIOCTOSHCTBA COCTaBa,
sKkBHUBaJIeHTOB. ['a30BbIe 3aKoHbI (ABoraapo, Menjeneesa-Knaneiipona). [lapiuansHblie 1aBiaeHus
ra3oB. 3aKOH HKBHUBaJIEHTOB. OCHOBHBIE MMOHATHUSA XUMHUH (aTOM, XUMUYECKHH 3JIEMEHT, U30TOIIBI,
MOJIEKYJa, HOH, CBOOOAHBIN pajiKai, MOJIb U SKBUBAJICHT).

Xumuueckass (popmyna. AOCONIOTHbIE M OTHOCHUTENIbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yuciao ABorajpo. OTHocutTenbHas MojekyisipHas macca. Monbs. MonsipHas
Macca. DKBUBAJIEHTHI PA3JINYHBIX KJIACCOB BEIIECTB.

2. TepmonnHamuueckass cucrema. Bunapl cucrem. CocrtositHue cucremsl. BHyTpeHHss
DHEpPrusl W SHTAIBIHA cUcTeMBbl. [IpakTHueckoe mpUMeHeHue 3THX BenuduH. llepBbIil 3akoH
TepMOIMHAMHKH. DHTabnus. Termossie 3¢ dextsr peakmuii QV u Qp. DHIO - U HIK30TepMUYECKHE
peaxkuu.
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Cranpaptueie  ycnoBusi. CrangaptHble  cocTosHMs.  CTaHAapTHBIE — SHTAJIBIINU
00pa30BaHMs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPONUS U TEPMOJUHAMHUYECKASI BEPOSITHOCTb.

3akoH l'ecca m ero crnencrBusa. TepmMoxumuyeckue ypaBHEHMs. Pacder TerIoBBIX
3 PeKTOB XUMHUYECKHX peakuui. ODHTporus. BTopoil 3akoH TepMOAMHAMUKH. Y CIIOBHE
CaMOIIPOMU3BOJIBHOTO  IIPOTEKaHUs IPOLECCOB U  TEPMOAMHAMUYECKOE PpPaBHOBECUE B
U30JIMPOBaHHON cucteMe. OHeprusi [ub6ca. VYcinoBus caMONpOM3BOJIBHOTO MPOTEKAHUS
IIPOLIECCOB U PABHOBECHUsI B 3aKpbIThIX cucTeMax. Da3oBble paBHOBECUS. OJHEPreTHUECKast
quarpamMma peakuuu. TpeTuil 3akoH TepMOAMHAMHKH. AOCOJIOTHAs SHTPONMUS MPOCTHIX H
CIIOXKHBIX BEUIECTB. OHTPONMUIHBIE JUarpaMMbl HMHAMBHUIYaJbHBIX BellecTB. Bo3pacranue
(YObUIb) SHTPONHMM B 3aBUCHUMOCTH OT CTPOEHHUS BELIECTB, NpH (ha30BbIX IMepexogax U B
XUMHYECKHX peakiusax. CBsA3b HHEPIUM aKTHBALUHU C TEIIoBBIM 3¢ ¢exkroM. OOpatumbie H
HeoOpaTUMbIE MPOIECCHl. Y CIOBUS U3MEHEHUS HANpaBiICHUS OOPATUMBIX XMMHYECKHX PEaKIIH.
OHTaNBNUIHBIE M SHTPONUNHBIA  (AKTOPHI. Temneparypa uHBepcuM peakuuu. CBs3b
cTaHaapTHOU sHepruu ['mbbca peakuuu ¢ ee KOHCTaHTOM paBHOBECHS. 3aBUCUMOCTh KOHCTAHTBI
paBHOBecHst 0T TeMrieparypbl. CtannapTHas cBoOoHas sHeprus ['mb0ca oOpa3zoBaHUs BEUIECTB U
pacueTsl CTaHAApTHBIX dHepruil [ mO6ca XMMUYECKUX PEeaKIIHiA.

3. Kuneruka xumunueckux peakuuid. CpenHsii M MIHOBEHHasi CKOPOCTb PEAKIIHH.
CKOpOCTh TeTEpOreHHbIX peakuuid. 3aKOH JEWCTBUS MacC. 3aBHUCUMOCTb CKOPOCTH OT
KOHUEeHTpauuu peareHToB. Ilopsinku peakiuu. KoHcranTa cKOpoCTH. DHEprusi akTHUBALUU
npouecca. AKTUBUPOBAaHHBIA KOMILJIEKC. AKTHBHBIE MOJIEKYJbl (pacmpenerneHue Makcpenna).
OHeprus axkTHBAlUU, NEPEXOJHOE COCTOSHHWE W AaKTHUBUPOBAHHBIM KOMILJIEKC Ha IpUMEpE
OJIHOCTAaUMHON peakuuu. BiusHue Temneparypsl Ha CKOPOCTh XMMHUYECKON peakuuu. [IpaBuio
Bant-T'odpda. VYpaBHenwe AppeHuyca. ODHEprus aKTHBAMK H  MPEAIKCIIOHCHITUATBHBIN
MHOXUTENb - UX (U3MYECKUH CMBICI. ['OMOTEHHBIH U TeTepOreHHbI Kartanus. ['oMOreHHbIH
Katanu3. BrimsHue katanmu3aTopa Ha 6apbep MpsiMoil U 0OpaTHOM XUMHUYecKoi peakuuu. Katamus
U XUMUYECKOe paBHOBecue. JIOCTOMHCTBA M HEAOCTAaTKU 3TOr0 BUAA Karajau3a. | eTeporeHHbIi
Kataau3 U ero ocoOeHHOcTU. [IpoMexyTouHble COEIMHEHUST B TIETEPOr€HHOM KaTajiuse.
JlocToMHCTBa M HEAOCTATKU TE€TEPOreHHOro Karanu3a. BiusHue karanuzaropa Ha E, 1 ckopocTu
npsiMmoii W oOpaTtHOM peakumid. [lpuHIMI MOABMKHOTO (IMHaAMU4eckoro) pasHoBecus Jle-
Hlarense. OOpaTtumble peakuuu. 3akoH JeiicTBUs Macc M KoHCTaHThI paBHoBecus Ke u K, . Mx
COOTHOILLIEHHE [UIsl TOMOTE€HHBIX TIa3000pa3HbIX M KOHJEHCHUPOBAaHHBIX cHUCTEM. MexaHM3M H
CTaIUIHOCTD peakuuid. MoneKyasipHOCTb (MOPAI0K) 3JIEMEHTAPHBIX CTaauil U nuarpamMMel EakTt-
yTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragusi. CBsi3b KOHCTaHT CKOPOCTEH U SHEPrHid
aKTUBAllMM TPsAMOW M OOpaTHOW XHMMHYECKOM peaklHUHh COOTBETCTBEHHO C KOHCTAHTOU
paBHOBecHsI U TeEIJIOBBIM 3¢ dexTom peakiuu. OCOOEHHOCTH TE€TEPOTCHHOrO0 PaBHOBECHS U
MaTEMaTHUYECKOH 3aIIMCH KOHCTAHT PaBHOBECHUS T€TEPOr€HHBIX XUMUUECKUX PEAKIIMM.

4. Teopust snekrtponuTudeckod naucconuanuu AppeHuyca. CrTeneHb M KOHCTAaHTa
qucconnanuu. Buasl koHnenTpaunii. Pacder crenenu aucconuanyuu 1 pH pacTtBopoB Ha npumepe
c1a0bIX KUCTIOT U OCHOBaHUU. Jluccounanus snekrponnutoB. MlonHoe npousBenenue Boabl. [llkana
KUCIOTHOCTH. HelTpanpHble, KUCIBIE U 1eN04Hble pacTBOpHl U uX pH. CriocoOb! NOAKUCIEHUS U
NoIeIaYBaHUs BOJIHBIX pacTBOpPOB. Crnioco0sl BBIPAXECHUS KOHIEHTpalui
(mponemoHcTpupoBath Ha mnpumepe H>SOs). CryneHuaras auccouuanyst 3JIEKTPOJIUTOB B
pactBopax. KoHcTaHThI AuCcOMaiM KUCIOT U OCHOBaHUN. OCHOBHBIE, KHCIIBIE U CPETHUE COJIH.

3akonbl Payna. D0ymanockonus u Kpuockonus. OcMOC U OCMOTHYECKOE JIaBJICHUE.
I'maponus coneit. I'maponus coneid. CteneHb U KOHCTaHTa rujposn3a. CTyneHYaTblid THAPOIU3.
BnusHue Temmeparypsl, pa30aBieHUs M OJHOMMEHHBIX MOHOB Ha rujapoiu3 coneil. Koncranra
ruaponunsa. pH cpensl npu ruaponuse coneid. CIBUT paBHOBECHUS IIPU THIPOJINA3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBILICHHBIH pPAacTBOpP TPYAHO pPAacTBOPHUMOIO
ANIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJSIPHBIX MOJEKYI. JIBrxkyias
cuiia npotecca pactsopenusi. Conbparanus u rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.
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IIP. YcnoBus ocaxacHus U paCTBOPEHHUs IEKTPOIUTOB. HachleHHbIE, IEPECHILICHHBIC
Y HEHaCBIIIEHHBIE pacTBOpHl cosied. KoMruiekcHble coennHeHus. Jluccorumanus KOMIIEKCHBIX
COCIMHECHU.

5. JIBOMHOW 3JIEKTPUYECKUI CII0OM U MEXaHU3Mbl BOZHUKHOBEHUSI CKayKa NOTEHIMAIA Ha
TpaHuIle pasfena 3eKTpoa/pacTBop. Bomoponusiit smekrpon. CraHIapTHBIE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE MOTEHUMANIBI. BUIBI 3JIEKTPOJOB U HUX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
NOTEHIMAJBI. Y CIOBUA OTOOpAa OKHCIHUTENECH W BOCCTAHOBUTENIEH MO 3HAYCHUSM CTaHIAPTHBIX
AJIEKTPOJIHBIX TOTEHIUAIOB mojdypeakuuii. @opmyna Hepucra. KoHIIEHTpallmOHHBINA 3JIEMEHT.
Cesp DJIC ¢ wu3MmeHenueMm HHepruum [nbGOca W KOHCTaHTOHW pPABHOBECHS OKHUCIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuil. ['aJbBaHUYECKHE 3JIEMEHTBI. DIJIEKTPOJIU3. 3aKOHBI 3JIEKTPOJIN3a
@apanes. Yucno Papaznes. Beixog mo Toky. OT60p BEpOSATHBIX AJIEKTPOAHBIX MOJIYPEAKIMi Ha
OCHOBE 3HAYEHUH UX JIEKTPOAHBIX NOTeHIMANIOB. [lepeHanpspkeHune. DNeKTpon3 ¢ HHEPTHBIMU U
pacTBopuMbIMU aHogaMu. (OOOCHOBaHWE BBHIOOPA AJIEKTPOIHBIX MOJTYPEAKIUH Ha OCHOBE HX
3JIEKTPOJIHBIX OTEHLHAJIOB.

6.. Buast koppo3uu. Kopposuss ¢ BOAOPOJAHOW U KHUCIOPOJHOM JeHoJispu3aliiueil.
Huarpammbl [lyp6e ¥ uX HCIONB30BaHHE, NPUMEHUTEIBHO K KOPPO3HOHHBIM IPOLIECCaM.
Crioco0bI 3ammThl METAJUIOB OT Koppo3uu 1. fnepHas monens aroma. CTpoeHue siipa, MacCoBOE
YHCIIO, IPOTOHBI, HEUTpPOoHbI. CTpoeHue aroma Bogopoaa. Ilocrynarsl u Teopus bopa. Cnekrpbl
aToMoB. M3ortomnbl. M300apbl. ATOMHBIE MacChbl 3JEMEHTOB, BHECEHHBIE B MEPUOIMYECKYIO
CUCTEMY.

DHepreruyeckas CTPyKTypa aToOMOB. YPOBHU U MOJYPOBHM 3HEPruu. BrIpokeHHBIE
cocrosiHus. Yucino AO Ha ypoBHAX M MOAYpOBHSX (B 00onoYkax M momobonoukax). ['maBHoe,
OpOUTAIbHOE W MAarHWTHOE KBAHTOBBIE YHCIIAa KAaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atome. CnuH 311ekTpoHOoB. [Ipunnun Ilaynu. EMKOCTE 351€KTpOHHBIX YpOBHEH, noaypoBHed u AO
1o aekTpoHaM. [Ipaswiio I'ynaa. B3anMocBsA3b KBaHTOBBIX uKceln. [I[puHIMIT HEONPEAETIEHHOCTH
['eiizenOepra u BEpOSTHOCTHOE OIMMCAHUE COCTOSIHMSI 3JIEKTPOHOB B aTOMaxX. DJIEKTPOHHOE
ob0nako. [I'pannuynas mnoBepxHocTh. IlnoTHOCT BeposTHOCTH. DYHKIUS  pagUaIbHOIO
pacupeneneHus IUIOTHOCTH BEPOSTHOCTU. DJIEKTPOHHBIE SHEPreTHYECKUE YPOBHH, MOAYPOBHH,
atomHbIe opOuTani. @opma u opueHTanwsi AO. OCHOBHBIC B BO30YXJICHHBIE COCTOSIHUS aTOMOB.
ATOMHBIE CHIEKTPBI U YTO OHU OTPAXKAKOT?

MHuorosnexktpoHnble atombl. llopsaok 3aceneHust ypoBHeW, mnonypoBHer u  AO
snektpoHamu. [IpaBuno KiteukoBckoro. IlpuHIMnbl 3anoiHeHuss opOWUTanel 3JIeKTPOHAMH.
WNonnas cBs3b, KaKk KpalHHUM Clly4ail KOBaJeHTHOU CBsi3H. OCHOBHBIE U BO30YXKIECHHBIE COCTOSHUS
atoMoB. [lepunonmyeckuil 3akoH M mnepuoandeckas cucrema Menpaeneesa. Ilepuon, rpynmnel u
noarpynnsl. CemeicTBa 3J€MEHTOB. JJEKTpoHHbIE (GopMyibl. [IpHunHBI NEpHOIUYECKOTO
WU3MEHEHHUS CBOMCTB DJIEMEHTOB. [IepnoInYHOCTE B N3MEHEHUH Pa3MEPOB aTOMOB, MX HOHU3ALUH,
CPOJCTBa K 3JIEKTPOHY U EeKTpooTpuliareabHocTu. [1Ikana 3meKkTpooTpuaTeIbHOCTH.

2. Ilpuposia XMMHUYECKOM CBsI3HM, YCIOBUE U CIIOCOOBI € BOZHUKHOBEHHUs. [|yinHa, yroa u
sHeprusi cBsA3u. OCHOBHbIE THUIBI XHUMHUYecKoW cBsi3u. MonHas cBs3b. KoBaneHTHast CBS3b.
OOMeHHBIE W JOHOPHO-aKIENTOPHBIM MEXaHW3Mbl €€ BO3HMKHOBeHMsA. PacnapuBanue
351eKTpoHOB. CriocoObl 00pa30BaHNs XUMUYECKON CBA3HM U MEPEKPBIBAHUS JIEKTPOHHBIX 00JIAKOB
(aTroMHBIX opOuTaneit). ¢ U -cBsi3u. OaUHapHBIE U KpaTHbIE CcBs3H. [lepekppiBaHuEe M MTPOYHOCTH
(nmuHa) cBsi3U. MeTo/ BaJeHTHBIX CBsA3ei. JJOHOpHO-aKIenTOpHAas CBS3b.

Mertannudeckas cBsi3b. BonopoaHas (MEXMOIEKYISIpHAs U BHYTPUMOJIEKYJISIPHAsS) CBA3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHHe BOJOPOIHBIX CBSA3€HM Ha CBOICTBA BELIECTB (Ha MpUMeEpe
BO/bI). Pe3onaHcHble CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(UIMTHBIX MOJEKynax. Teopus
rubpuauzanui. HampaBieHHOCTh W KpaTHOCTh XUM. cBsi3U. ['eomerpust monekyn. CTpoeHue u
XUMHUYECKasl CBA3b B COCAMHEHUSAX. METOJ BallEHTHBIX CBSI3€d WM CIIMHOBAs TEOPHUs
BaJeHTHOCTH. [loNspHOCT,  CBSI3M M MOJAPHOCTH MOJEKYJ. JIUMojibHbIE MOMEHTHL. MeTon
MoJekysipHeIx opoutaneit (MO JIKAO) B mpuiokeHMH K JIByXaTOMHBIM MOJEKyJdaM H
MOJIEKYJISIPHBIM HMOHAaM BOJIOPOJA, KHCIOpOJa, a30Ta WX HOHOB M renus. CBS3bIBAIOLIUE U
pazpsixirstromue MO.
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3. Kommuiekcueie coequnenus. Kommiuekcoobpazoparens u nuranasl. KoopauHanmonHnoe
YUCJIO U JICHTAHTHOCTb. MOHO- NOJINJIEHTAaHTHBIE JTUTaHAbl. BHYTPUKOMIUIEKCHBIE COCUHEHUS U
XeJarshl.

. Knnaccudukanusa 1 HoOMeHKIaTypa KOMIUIEKCOB B 3aBUCUMOCTH OT MPUPOJIbI JTUTAH/OB
(axBa-, aMHHO-, TUJIPOOKCO-, auu0- U 1p.). OgHO- U MHOrOsIepHbIE KOMIUIEKChl. KiacTepsl.
W30m0amu- ¥ reTeponoaucoeIMHEeHUS.

Jucconuanusi KOMIUIEKCHBIX coeluHeHUH. KoHCTaHTa HECTOMKOCTH KOMILIEKCHOTO
COCIMHEHUS, KOHCTaHTa YycToiunBocTH. Pacmag KOMIUIEKCHBIX coeAuHeHud. JlabumpHOCTD
KOMIUIEKCOB. J{BOMHBIE COJIH.

Teopus kpuctammueckoro nosst. [Ipupoga XUMCBsI3U KOMILIEKCOOOpa30BaTeb- JIUTaAH.
Pacmierienne d-moaypoBHS KOMIUIEKCOOOpa3oBaTeasi B OKTAdAPUYECKOM M TETPadIpUUYECKOM
OKpyxeHuM nuranaamu. [lapamerp pacumerienns. CHeKTpOXUMHUUYECKHUH psiJT TUTAHIOB.

3aBUCUMOCTD [1apaMETPOB PACILIEIUIEHUS OT MOJIOXKEHMS JINTAH/1a B CIEKTPOXUMHUUECKOM
pSAy W OT CTENEHU OKHCIEHUS UEHTPaJbHOrO HOHa- KOMILIeKcooOpa3oBarensi. Bbicoko- u
HU3KOCITMHOBBIE KOMIUIEKCHl U OOBSCHEHHE WX MAarHUTHBIX U OINTHUYECKUX CBOMCTB B TEOPUHU
KPUCTAJUIMYECKOTO MOJIS.

MexaHu3M B3aMMOJEHCTBHSI KOMIUIEKCOOOpPA30BaTeNlb — JIMTAHJIbl B TEOPUU BaJICHTHBIX
cBszeil. TunuuHble MOHBI-KOMIUIEKCOOOpa3zoBaTenu, rudbpuanzamus ux AQO, IpOCTpaHCTBEHHOE
CTpPOCHHE KOMIUIEKCOB. BHelHe- W BHYTpHOpPOHWTAIbHBIE KOMIUIEKCHL. BBICOKOCIIMHOBBIE |
HU3KOCIIMHOBBIE KOMIUIEKChl. MarHuTHbIE CBOMCTBA.

KommiiekcoobpazoBanue. M3omepusi KOMIUIEKCHBIX coeauHeHud. Lluc — wu Tpamc-
uzomepus. OnTudeckast U30MEpHs U XUpaJbHbIe aTOMBI-KOMILIEKCOOOPa30BaTeu.

4. XuMus 2JIEMEHTOB M UX COCIMHECHHI.

OOmiast xapakTepuCcTHKa 3JIE€MEHTOB [-A rpymnmbl: 3JEKTPOHOE CTPOCHHUE, MPUPOIHBIC
pecypehl, cnocoObl  mosrydeHus, (U3MYECKHe CBOWCTBA, B3aUMOICHCTBHE C TMPOCTHIMHU
BellleCTBaMU U BoJoM. [Ipumenenue.

[Tonyyenue u cBOWCTBa BOJOPOJHBIX M KHCIOPOJHBIX COEAMHEHUM HJIEMEHTOB 1-A
rpynmsl. 'napookcuasl u conu. [Ipumenenue.

OO0miast xapakTepucTUKa 3J1€MEHTOB 11-A rpymnmbl: 3J€KTPOHOE CTPOEHUE, MPUPOHBIE
pecypcbl, CHocoObl TMoJlydeHHus, (U3MUEecKHe CBOWCTBA, B3aUMOJACHCTBHE C IMPOCTHIMHU
BellleCTBaMH M BOJoil. [IpumeHnenue.

IlonyyeHne u cBOWCTBA BOAOPOJHBIX M KHUCIOPOAHBIX COEAMHEHUN 3jIeMeHTOB 11-A
rpynmsl. 'napookcunasl u conu. IIpumenenue.

OOmast xapakTepucTHKa »3jJeMeHTOB 111-A  moxarpymnmel: 3JEKTPOHOE CTpPOCHHE,
MPUPOJIHBIE PECYPCHI, CIIOCOOBI MOTYYEHHUsI, PU3NUECKHE CBOMCTBA, B3aUMOJIEHCTBUE C IPOCTHIMU
BellleCTBaMU U BoJoM. [Ipumenenue.

bop. Amnnorponus. [lomyuenue u cBoiictBa. B3anmoselicTBre ¢ MpOCTHIMU BEIIECTBAMH,
BOJIOH, KUCJIOTaMH U mienodaMu. OKCU, THAPOKCHUBI, COU OOPHBIX KUCIOT. [IpumeHenue

Bomoponnwsie coenuHenust 6opa. Ilomyuenue, OCOOEHHOCTH CTPOCHHS, CBOWCTBA,
MIPUMEHEHUE.

AmtomuHuil U ero coeauHeHus. llomydyenuwe, ¢u3nyeckue M XHUMHUYECKHE CBOWCTBA,
MpUMEHEHUE. AJTIOMOCUIUKATHI. [leonuThI.

OO0mast xapakTepucTuka 3J1eMeHTOB 1V-A Tpymnmbl: 3J1€KTPOHOE CTPOEHHE, MPUPOIHBIE
pecypchl, CHocoObl MONy4YeHHs, (U3NYECKHe CBOWCTBA, B3aMMOJACHUCTBHE C IPOCTHIMHU
BEIIIECTBAMHM, BOJOM, KUCIIOTaMH, 1enoyamu. [IpuMmenenue.

Kpemuuii u ero coennnenus. Ilonyuenune, ounctka, npuMeHeHue. B3aumonelictBue ¢
IPOCTHIMU BEIIECTBAMH, BOJOHM, KucioTamMu M Imenoyamu. Oxcuasl U ruapokcuabl. KapOun.
CuMkaThl, CTEKIIO0, KEpaMuKa.

I'epmanmii, onoBo u cBuHel. [lonyyenue, ouncTka, IpUMEHEHUE. XapaKTEepHbIE CTETIEHU
OKHUCJIEHHA. B3auMopelcTBue C MPOCTHIMM BELIECTBAMM, BOJOH, KHCIOTAMH U IIEIOYaMH.
Oxkcuapl U THAPOKCH B, OKUCITUTETHFHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. O0mIas XapaKTepucTuKa
3JIEMEHTOB V-A TPyNIbL: 3JIEKTPOHHOE CTPOEHHUE, NMPHUPOJHBIE PECYpPChl, CHOCOOBI MOIyYeHHUS,
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CTETIEHU OKHCICHHS, (pru3nyeckre CBOMCTBA, B3aMMOACHCTBHIE C MPOCTHIMU BELIECTBAMHU U BOJIOM.
[Ipumenenue.

A3zor.  Ilpuponnsie pecypcel. Ilomyuenme. Ctpoenue wmonekynsl (BC u MO).
BzaumopeiictBusi ¢ mpoctbiMu BemecTBaMu. KapOunabl v HUTpuAbl. CTENeHH OKUCICHHS U
YCTOMYMBOCTh COEIMHEHUH, COiepKAILUX a30T.

Bomoponneie coenvHeHMs: aMMHMaK, TUAPa3uH, TUAPOOKCHIAMHUH, Aa30THOBATHCTAast
kucaota. Mx nonyuenue, cBONCTBA U IPUMEHEHHE.

Oxkcuabl U rugpokcuasl a3ora. CTpOCHHE MX MOJIEKYJ. A30THUCTas M a30THAasi KUCIOTHI,
UX COJIH, MOJYyYECHHE, CBOMCTBA TEPMHUUECKAs YCTOMUYMBOCTh. B3auMoaencTBue a30THOM KUCIIOTHI
¢ metautamu. [{apckas Bonka.

dochop. Amrorponus ¢ocdopa. DneKTpoHHBIE KOHPHUTyparuu. BzaummMopeiicTBue ¢
MIPOCTHIMU BEIIECTBAMU, BOJIOM, KuciaoTaMu u menouamu. CoeauHenus hocdopa ¢ BOIOPOAOM U
UX CBOMCTBA.

®ochop. OKCuabl U THAPOOKCUIIBI, CTPOCHUE UX MOJEKYJ, (GU3MUYEeCKHe U XUMUYECKUE
cBoiictBa. PocdopHoBatuctas, ¢ocdopucras, ¢ochopHas u nomupocopHsie KuUCIOTH. WX
cTpoeHue U cBoiicTBa. [Ipumenenue.

IToarpynna menubska. [lonyuenune. [Ipumenenune.@usnyeckne 1 XMMUYECKHAE CBOMCTBA.
I'unpuael, okcuibl, TMAPOKCUABL. OKHCIUTEIbHO-BOCCTBHOBUTEIbHBIE CBOMCTBA.

OOmass xapaktepuctuka 31eMeHTOB VI-A  moArpynmbl:  3J€KTPOHOE CTPOEHHE,
IPUPOJHBIE PECYpPChl, CIOCOOBI TMOJy4eHHs, (U3MUYECKHE CBOWCTBA, CTEMEHH OKHUCICHUS,
B3aUMOJICVCTBUE C MPOCTHIMU BEIIECTBAaMU U BoAOU. IIpumenenue.

Kucnopon. Ilonyuenue. [lpumenenue. DnekTpoHHas KOH(UTrypanuss ¥ OCOOEHHOCTH
cTpoeHust MoJieKybl kuciaopoaa (meroasl BC u MO). O30H - nonyuenue u cBoiictBa. OKCHUIIBI,
MEPOKCHUIbI, HANIEPOKCUABI — IOJTYUYEHUE, CTPOCHHUE U CBOKCTBA.

Cepa. IIpupomgasie pecypcsl u nonydeHne. OcoOOCHHOCTH 3JIEKTPOHHOW KOH(UTYpaIuHy,
TUNHWYHBIE CTENEHU OKHUCIeHus. AiutoTpornud. ['omouenu ceppl B MNPOCTOM BELIECTBE U
coequHeHUsX. B3aumonelcTBUE ¢ IPOCTBIMU BELIECTBAMH, BOJOM, LIeIoYyaMH M KHUCIOTaMU-
OKUCIUTEISIMU.

Ceposoaopoa. [Tomucynbshuner [lonyuenue u cBoiictBa. OKCHIBI M TUIPOOKCUIIBI CEPHI,
CTPOEHUE MOJIEKYJI, [TOJIyYEHHUE, CBOMCTBA.

Cepnucrasi, cepHasi, IOJIMCEPHBIE, HAJICEPHBIE KUCIOTbHI, UX KUCIOTHbIE U OKUCIUTEIBHO-
BOCCTaHOBUTENBHbIE CBOMcTBAa. CpennHue u kucisle conu. [lonydyenue, cBoiicTBa.

Bopa, nepexuch Bogopona. OcoOeHHOCTH CTpOEHMsI M aHOMajuu cBoicTB. [lonyuenue,
ucnosp3oBaHue. JKECTKOCTh BOJIBI U METO/IbI €€ yCTPAaHEHUS.

OOmiass xapaktepucTuka osyeMeHToB V11-A moarpynmel: 3J€KTPOHOE CTPOEHHE,
IPUPOIHBIE PECYPCHI, CIOCOOBI MOTY4YeHHUs, (PU3NUYECKHUE CBOMCTBA, B3aUMOJICHCTBHE C IPOCTHIMU
BeuiecTBamMu U Boaoi. Crenenu okucieHus [Ipumenenue.

@rop. Ilonxydyenue. DnexkTpoHHas KoHuUrypanus u crpoerue moiekyisl (BC u MO).
BzaumopeiicTBue ¢ NMpOCTBIMM M CJIOKHBIMH BemiecTBamMu. OTOPUCTBIA BOAOPOJ, IJIABUKOBAs
KHCJIOTA.

Conu. UnTepranounasl. [Ipumenenue.

Xnop, 6pom u wnon. Ilomydyenue. DnekrpoHHass KoHpurypauus. CTpoeHHE MOJEKYII.
XUMHYECKUE CBOMCTBA MPOCTHIX BEHIECTB. BOIOpPOAHBIE COEAMHEHHS, TaJIOT€HOBOJOPOIHBIC
KHCIIOTBI M UX COJIH.

Kucnoponnbie coetuHeHNs raloreHoB- OKCUIbI ¥ ruaApokcuabl. [lomyuenue u cBoiicTaa.
OTtHocuTeNbHAS CHJIa KUCIOPOACOAEpKAIIUX KUCIOT. COJM U UX TUAPOIIH3.

XapakTepucTUKa OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB TaJlOTEHOB M MX
COEIMHEHUIN Y CTOMUMBOCTh COEIMHEHUIN B 3aBUCHUMOCTH OT NPUPOABI FAJOr€Ha U CTENEHU €ro
OKHCJICHHUS.

OO6miast xapakrepuctuka O-anmemenrtoB. [lepexomHble MeTalIbl, HX AIIEKTPOHHbIE
KOH(UTypaluu U 3aKOHOMEPHOCTU B U3MEHEHUH SHEPTrUu KPUCTAJUIMYECKUX PEIIETOK, MPUPOIbI
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XUMUYECKON CBSI3M, TEMIEparTyp IUIABJICHUS, KHUIIEHUS, XUMHYECKOM aKTUBHOCTH, CTENEeHEU
OKHCJIEHUs, CTAHAAPTHBIX 3JIEKTPOAHBIX TOTEHIIMAIIOB.

Turan, mmpkonuid, rapuuil. OnekTpoHHBbIE KOHUrypauuu. CTENeHH OKHUCIICHHUS.
[Tonydyenue u ouncTka. 30HHAS IUIaBKa. TpaHCOpTHBIE peakuuu. B3auMoaencTBue ¢ MpoCThIMU
BEIIEeCTBaMH, BOAOH U kucioTamu. Kapouasl. Koppo3nonHble CBOWCTBA M MAaCCUBHOCTh TUTAHA.
[Ipumenenue

JlMokcu TUTaHa, €ro CBOMCTBA, PEAKIUU C U3MEHEHHWEM W 0e3 M3MECHCHHS CTETeHEeH
okucieHus TtutaHa. OKCHABI M TUIPOOKCHABI THTAaHA, IUPKOHUSA U TaQHUS, UX KHUCIOTHO-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. [IprMeHeHue.

Xpom, momubaeH, Boibhpam. Ilomyuenue. [Ipumenenne. Deppoxpom. Duznueckue
CBOWCTBA M XHWMHUYECKas AKTHUBHOCTb. JJEKTPOHHBIE KOH(UTYpalMU M CTENEHH OKHUCIICHHS.
B3aumopeiicTBue ¢ MPOCTHIMM BELIECTBAMM, BOAOW M KHUcJIOTaMu. KOppO3HMOHHBIE CBOWCTBA.
ITaccBHOCTH METAILIOB.

Okcuabpl W THAPOOKCHUIBl MAapraHia, HMX KHCIOTHO-OCHOBHBIE M OKHCIIMTENIBHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA. J[MOKCH MapraHiia MaHraHatel U nepMaHraHatel. KapOoHwuibl u
cosiu maprasxia (II). [Ipumenenne.

XKernezo, k0OaIbT, HUKENb. DIEKTPOHHBIE KOH(PUTYpaLIUH.

[Ipuponubie pecypcsl u noayudeHue. Ouuctka. BzaumopneilictBue ¢ MOpPOCTHIMHU
BellecTBaMM, BOAOW U Kucioramu. YyryH, cranp, xenezo. depporuran, ¢eppoxpoMm u
dbeppomapranen. [Ipumenenue. Kopposus craneil u ux 3amura oT KOPPO3UH.

Kenezo, xobambT, HUKENb. DIEKTPOHHBIE KOH(PHUTYpalMM W CTEHEHH OKHCICHHS.
Kommekcubie  coenuHenus. KapOonumnbl.  OKUCIUTENHHO-BOCCTAHOBHUTEIBHBIE  CBOMCTBA
coenuHeHUH 1 n3MeHenue ycrounBoctu coeaunenuit (I1 u IlI) B cemeiicTBe xkenesa.

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

OOmias xapakTepuCTUKa IUIATUHOBBIX MeTaiioB. [IpupoanHble pecypchl U IMOJIyYeHUE.
DJEeKTPOHHBIE KOH(HUTypaluyd, HM3MEHEHHE YCTOMYMBOCTH CTENEHEW OKHCICHUS DIIEMEHTOB.
B3aumMopeiicTBre ¢ IPOCTHIMU BELIECTBAMHU, BOJOUN U KUCIO0TaMU. KOMILIEKCHBIE COEIMHEHNS.

Huuk, xagmuii, pryrs. Ilpupoanble pecypcbl U MOJIyd€HUE. JIEKTPOHHbBIE
KoH(urypauuu u crenenu okucienus. Coequnenus pryru (I u II). B3aumoneiictBue ¢ npocTsiMu
BEILIECTBAMH, BOJIOW, KUCITIOTaMU U 1ienoyamu. [IpumeHenue.

lasoreHn b1, OKCUIBI, TUAPOOKCHIBI, COJIM M KOMILJIEKCHBIE CoequHEHUs MeTauioB 11B
—rpynnsl. X KHCIOTHO-OCHOBHBIE U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U THAPOIIU3.
IIpumeHeHue.

Mens cepebpo 3omo0t1o. [Ipupoansie pecypcsl W moiydeHue. DIeKTpopapuHUPOBaAHUE
Meau. DJIEKTPOHHbIE KOH(PHUTYypallMu U XapaKTEpHbIE CTENEHU OKUCIeHus. BizaumopeiicTBue c
IPOCTHIMU BEUIECTBAMHM, BOAON KHUCIOTAaMH, IIAPCKON BOJKON M C OKUCIMTEISIMU B MPUCYTCTBUU
KOMIIJIEKCOOOpa3yIoLINX JIUTaH 0B.

["anorenuapl, OKCUIBI, TUAPOKCHUIBI, COJIU U KOMITJIEKCHBIE COEMHEHMS JIeMeHTOB 1B —
rpynnsl. MIX KHCIIOTHO-OCHOBHBIE, OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA M THUIPOJIM3.
[Tpumenenue. 1.52.Bogopon u ero nonoxxkenne B [lepuoanueckoii Tabmuie. CTpoeHrne MOJIEKYI
(BC u MO). Ilpuponnsle pecypcbl M METOABl IMOJYYEHHUS W3 BOJABI, HNPUPOIAHOTO rasza, U3
IPOMBINUIEHHBIX OTX0A0B U J1p. [lpumenenue. Bogopon kak anbTepHaTUBHOE TOIUIMBO,
BOJIOPOJIHAs SHEPTeTUKA.

DNEeKTpOHHOE CTpoeHHe, (U3MYECKHEe M XUMHUYEeCKHe CcBoucTBa snaeMeHToB VIIIA
rpynnsl. [Tpumenenne. Xumndeckoe crpoenue ¢propunoB XeFs, XeOF,.
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YTBEPXJIAIO:
Hupexrop nnctutyra @XTuM

« 7 202 1.

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoOB/ CIIEIUATNCTOB/ MarUCTPOB
Hamnpagnenue: {mudp — Ha3BaHue}
HamnpaBieHHOCTB:
dopma 00yueHus
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B paGouyro nporpaMmy He BHOCATCA U3MeHeHHs. [I[porpamma akTyalin3upoBaHa Jsis
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HayvaJa MOJTOTOBKH):

1) ;

)
Pa3zpaboTtuuk (n):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « » 202 1_1".

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapbl
poTOKOJI Ne OT «__ » 2021 .

3aBenyronuit kKageapou

JIner akTyanu3zanum NpUHAT HA XpPaHeHHUe:

3aBeyroUHii BeITycKatomien kadeapoir TeXHOIOr sl NEKTPOXUMUYECKUX MPOU3BOJICTB U XUMHUH
OpraHMYECKUX BEIIECTB « » 2021 r.

Meroauueckuit ornen YMY: « » 2021 r.
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