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

1.1. easiMu 0CBOEHUSI TUCHUILTUHBI «XUMHUS dJIEMEHTOBY SBIIICTCS (OPMUPOBAHUE Y
CTY/ICHTOB OCHOBHBIX MOHSITHI, 3HAHUH M HAaBBIKOB B ONMUCAHWUU CBOMCTB BEIIECTB Ha OCHOBE
3aKOHOMEPHOCTEM, BBITEKAIOMIMX W3 IEPUOJNYECKOro 3akoHa u Ilepmomuyeckoil cHUCTEMBI
SJIEMEHTOB; YCTAHOBJICHHME B3aWMOCBSI3M MEXKJYy CTPOCHHEM AaTOMOB H  MOJIEKYJT H
B3aMMOJICCTBUEM MEXKIY BEIICCTBAMU B XMMHUYECKHUX IPOIECCAX, YCIOBHH OCYILECTBICHUS
XUMUYECKUX PEaKIUi, BO3MOXXHOCTH YIPABICHUS TIYOMHONH HX MPOTEKAHUS, H3yYCHUE
OCHOBHBIX CITOCOOOB TOTyYeHHUsI U HanOoJiee XapaKTePHbIX CBOMCTB HEOPTaHUYECKUX BEIIECTB U
(dhopMUPOBaHNE HAYYHOTO MBINUICHHS], HABBIKOB MPAKTUYECKOTO MCIIOIH30BAHMS TEOPETHUECKUX
3HAHWMA ISl PEUICHHS] KOHKPETHBIX XUMHYECKHX 33J]a4, MOJKPEIUICHHBIX Haubosee SpPKUMH
puMepamu, peaJu3yeMbIMU B TPOMBIIUICHHOCTH.

1.2. 3amaun ocBOEHHUA JUCHHUILIMHEI:

- W3Y4YUThb B3aUMOCBSI3b COCTaBa, CTPOEHUS U CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX
COEIMHEHUH, OCHOBAHHYIO Ha mepuoaudeckom 3akone .M. MenneneeBa, ¢ MCHOJIb30BaHUEM
COBPEMEHHBIX CBEJCHUM O CTPOCHUHU BEIIECTBA;

- paccMOTpeTh OOIME W MPUHIUIIHAILHO BaKHBIC 3aKOHOMEPHOCTH B IPOTCKAHHUH
MPOIIECCOB B XHUMHUYECKHX CHCTEMaxX, C TO3WIUUA XUMHUYECKOW CBS3M W PEAKIIMOHHOU
CIIOCOOHOCTH BEIIECTB;

- JIaTh MPEJCTABJICHUE O COBPEMEHHOM COCTOSIHUM U IMYTSAX PA3BUTHS HEOPTaHHMUECKOU
XUMUH, €€ POJIH B HAYKE U TEXHHUKE;

- Ppa3BUTh CaMOCTOSITENILHOCTh B MNPUOOPETEHWHM HAYYHBIX 3HAHUM U  OMbITa
SKCTIICPUMEHTAIBHON PabOTHI.

2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

2.1. YueOHas aUCHMILUIMHA «XHMHSA DJJIEMEHTOB» BKJIKYEHA B 00sg3aTElIbHEIN
nepeveHb AUCIUIUITMH 0a30BOil 4acTH 00pa3oBaTeNbHON MpOrpaMMbl BHE 3aBUCHUMOCTH OT €€
HanpaBleHHOCTH (mpodunst). JucuurnHa peanu3yercs B COOTBETCTBUU C TpeOOBaHUSMU
®I'OC, OII BO u VII, no nanHOMY HanpaBJIEHUIO TOATOTOBKH.

[IpenMerom U3yuyeHUs TUCHUIUIMHBI « XUMHUS SJIEMEHTOBY SBIISIOTCS. CTPOCHUS U CBOICTB
XUMHYECKHX 3JIEMEHTOB M HUX COEIMHEHMH, OCHOBaHHYIO Ha mepuoauueckoM 3akone JI.U.
MeHnneneeBa, ¢ HUCIOJIB30BAHUEM COBPEMEHHBIX CBEJICHHH O CTPOCHHMM BEIIECTBA, a TaKXKe
dbopMUpOBaHHE Yy CTYJEHTOB TEXHOJOIMYECKOrO MBIIUIEHUS W yIriuyOJeHus 3HaHUH,
COCTABJISIOLIMX TEOPETHUECKYIO U MPAKTHYECKYI0 OCHOBY JUIsl TNTyOOKOIrO 3HaHUS COBPEMEHHOM
XUMHUYECKON TEXHOJIOTHHU.

JlMcLMIUIMHA OCHOBBIBaeTCs Ha Oa30BBIX 3HAHMAX, IOJNYUYEHHBIX CTYJCHTaMHU IpU
U3yYEHUH XUMMHU, QUMK M MAaTEMAaTUKU B Kypce CpPeIHEH IIKOJIbI M JUCHUIUIMHBI [IEPBOTrO
cemecTtpa «OO0Imas U HeoOpraHudeckas XUMHUS», Tl MpUoOpeTaroT HeoOXOIUMBbIE 3HAHHUA IO
OTIpE/IeNIEHUIO TEIUIOBBIX 3(P(PEKTOB M HAMPABICHHOCTH XUMHYECKHX MPOLECCOB (XMMHYECKON
TEPMOJMHAMUKE), CKOPOCTH XHUMHYECKMX peakUud (XUMHUYECKOW KUHETHKE), a TaKXkKe IO
CBOICTBaM pacTBOPOB M OCHOBAM JIEKTPOXUMHUHU. {7151 yCBOEGHUS TUCHUIUIMHBI CTYJEHT AOKEH
BJIAJIETh XUMHUYECKOH TEPMHHOJIOTHEH; MOHUMATh CMBICT XMMHUYECKHX (DOpPMYJ U CHMBOJIOB,
UH/IEKCOB U KO3(D(PUIIMEHTOB B XMMHUYECKHX YPaBHEHHIX peakiuil; UMEeTh MpeJCTaBiIeHUs 00
OCHOBHBIX KJIaCCaX HEOPraHMYECKUX COEIMHEHUH; TIOHUMATh Pa3IMuue MEXAY XUMUYECKUMH U
($U3NUECKUMU SBICHUSMH; UMETh NpEJICTaBIeHHEe 00 aTOMHO-MOJIEKYJISIPHOM yUeHHUH; 00J1agaTh

3HAHUAMU 110 MEXaHHU3MaM O6pa3OBaHI/I5I KOMIIJICKCHBIX COC,I[I/IHCHI/Iﬁ U HUX CBJI3U C UX
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CTPYKTYpOH M XMMHMYECKOH aKTHBHOCTBIO, NMETh HABBIKM PEIICHUS NMPOCTEHIIMX PAaCUYETHBIX
3az1a4.

JucuunnmnHa «XuMus 3JIEMEHTOBY» SIBJISETCS OCHOBOIIOJATAOIICH Uil MU3y4YEHUs psiaa
oOLIeHAYYHBIX M CHEUUAIbHBIX JUCLMIUIMH, CBSI3aHHBIX C xumueid. I[lpumepamu Takux
JTUCLUUTUIMH SIBJSIFOTCS: «AHAIMTUYECKAas XUMUSA U (PU3UKO-XMMHUYECKHE METObl aHATIH3a», Te
UCTIONB3YIOTCS YMEHMSI M HaBbIKHM, IOJYYEHHbIE CTYAE€HTAaMM IpPU H3YyYEHMH OOILEH XUMHH,
pelIeHHs pacuyeTHBIX 3a7ady, U c(HOPMUPOBAHHbBIE KOMIIETCHIIMU B OINpPEICIEHUH BO3MOXHOCTH
NPOTEKaHUs XMMHUYECKHUX ImpoleccoB. «OO0mmas XUMHUA» SBIAETCS NPEPEKBU3UTOM H3YyUEHUS
JUcUUIUIMHEBL «OpraHndeckas XMMUs», Tak Kak GopMUpyeT KOMIETEHLIUIO CTYAEHTOB B 00JacTH
CTpOEHMS BellecTBa. B pamkax quCHUIUIMHBL "XUMUS 3JIEMEHTOB" TaKkoe OCTPOEHUE MaTepHrala
MO3BOJISIET Ha OoJiee BHICOKOM YPOBHE MPOCIEKHUBATH O0IMEe 3aKOHOMEPHOCTH BO B3aUMOCBSI3U
"'cocTaB - CTPOCHHE - PEAKIMOHHAs CIIOCOOHOCTB", MPOrHO3UPOBATH CBOMCTBA AIIEMEHTOB M MX
COCIMHEHU.

3HaHUSA, YMEHMS M HAaBBIKM, IIOJIyYEHHBIC YYalllUMCS I[P M3YyYEHUU AUCLMILIMHBI —
«XUMUS 3JE€MEHTOB» OyZeT HeoOXOOUMBI Ul OCBOEHHUS IOCIEAYIOIIMX KypcoB 0a30BOro u
npodeccuoHanbHoro nukia «®Pusnyeckas xumus», «OOmAs XUMHUYECKash TEXHOJIOTUSY,
«Komnongnass xumus» U Ap., a TaKKe IPU NOATOTOBKE, BBIIOJIHEHUH U 3aIUTE KyPCOBBIX U
BBIITYCKHOW KBaJU(HUKAIIMOHHONH DPa0OT, MpPU PEUICHWH HAyYHO-UCCIEIOBATEIbCKUX 3a1ad B
Oynyuieit mpodeccuoHaIbHOM IS TEIIBHOCTH.

CBsi3p JaHHOW JUCHUIUIMHBI CO CHeUalu3alueld o0ydarollerocs peanu3yercs Ipu
PacCMOTPEHUM XMMHUYECKHX PEaKLMi, CBOMCTB OT/EIbHBIX 3JIEMEHTOB U COEIMHEHUMN, METOI0B
IIOJIyY€HUs U UCCIIEA0BaHNS HEOPraHUUECKUX BEILECTB.

OCOOEHHOCTBIO ~ JAMCUUIUIMHBI  SIBJISETCS  TNPOBEJEHHE  JIAOOpaTOpHBIX  padoT.
JlaGopaTopHble 3aHSATHS — 3TO aKTHBHas Qopma ydeOHoro mpouecca. OHHM CiIyXar JUIs
3aKpeIUIeHUs] U3YYeHHOro MaTepHualia, pa3BUTHs YMEHHMH U HaBBIKOB JaOOpAaTOPHON TEXHMKH,
npuoOpeTeHusl OmnbiTa BEACHMS JUCKYCCHM, AapryMEHTAallMd M 3allUThl BbIJIBUTAEMBIX
MOJIO’KEHUH, HaBBIKOB MPAKTUYECKON paboThl B XUMUYECKOM JTabopaTtopun. B xoze BbIONHEHUS
7a00paTOPHOTO NPAKTHUKYMa CTYJIEHTHl TMOJYy4arOoT MPAKTUYECKHE HAaBBIKM HCCIIECIOBAHUS
XUMHYECKHUX MPOLIECCOB U SBJIEHUI, B YaCTHOCTH, IJIAHUPOBAHUS U MPOBEIACHUS XUMHYECKHX
HKCIIEPUMEHTOB, pabOThl C XUMHUYECKUMHU peareHTaMu, MocyJol ¥ nmpudopaMu, UCCIEeTOBaHUS
BEUIECTB, NPOBEJAEHUS IEPBUYHBIX HAYyYHBIX HCCIECJOBAHMM U TIPOBEPKH THUIOTE3BI,
MHTEPIIPETUPOBAHUS PE3YJIBTATOB HKCIEPUMEHTOB, IPOBEJCHHUS PACUETOB IO XHMHUYECKUM
dopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA, MPOTHO3UPOBAHUS MOCIEACTBUS XUMUYECKUX
HOPUPOHBIX, OBITOBBIX M NMPOU3BOACTBEHHBIX MporeccoB. JlabopaTopHble pabOThl COCTABISAIOT
BaXHYI0O dYacTb Y4YeOHOro Ipoliecca MO XUMHUM U HampaBieHbl Ha (QOpMHUpOBaHUE Y
0o0ydaromuxcsi NMPakTUYECKUX YMEHHMH, B T.4. CIIOCOOHOCTEW YyCTaHaBIUBATh CBSI3M MEXKIY
TEOPETUUECKUMHU TOJOKEHUSIMU U SKCIIEPUMEHTAIbHBIMU JAHHBIMHU.

B naGopaTopHbie paOOThI BBEJIEHBI 3JIEMEHTHI, MOBBIIIAIONINE HHTEPEC CTYJACHTOB K HUM
Y UX TI03HABAaTEJIbHYI0 aKTUBHOCTb. /{7151 IOBBIIIEHNSI IO3HABATEIbHOW AKTUBHOCTHU CTYJIEHTOB U
npuoOpeTeHns MMHU TEPBUYHBIX HABBIKOB HAyYHOI'O MCCIEIOBAHUS, B ATH KJIACCHYECKUE
nabopaTopHble  pabOThl  BBEIEHBI 3JEMEHThl HAy4YHOTO  HCCIENOBaHMA, Kak-TO: a)
CaMOCTOSITENIbHO NOJJ00paTh PEaKTHBHI JUIsl IPOBEACHUS TOM MM MHOW peakiuu; 0) oOBsICHUTh
MPOTEKaHHWEe OJJHOW peaklMM U He MPOTeKaHUe IPyroM, Ha MepBbIil B3I OA00HOMN, peakiuy;
B) IMpejacka3aTh MPAKTUYECKOE 3HAaYeHHE TOW WIM HMHOW peaklMu, CONPOBOXKIAIOLIEHCS
HEOOBIYHBIM d(PPEKTOM, U T.JI.



K aktuBHBIM MeTOoAaM oOOydeHHsT OTHOCHTCS CcJada MHCbMEHHOIO OT4YeTa I0
naboparopHoit pabore B Qopme 0O0CyX)AeHHS, IOCKOJIBKY Takas paboTa mpesnoiaaraer
BBITIOJIHEHHE TBOPYECKUX 3a/IaHUM (3a/1a4). Yyamuiics BCTyMaeT B AUAJIOT C MPErojaBaTeyieM B
X0J1e 00CYKIEHMSI pe3yJIbTaTOB IKCIEPUMEHTA U €r0 HHTEPIPETALUH.

[Tpu mpoBeneHNH JIEKIMOHHBIX U JTa0OPAaTOPHBIX 3aHATUN 00ECIEUYMBACTCS Pa3BUTHE Y
CTYJEHTOB HAaBBIKOB KOMAaHIHOW palOOThl, MEXJIMYHOCTHOH KOMMYHUKALIUU, TMPUHSATHSL
pelieHui, JHUAEPCKUX KauecTB (BKJIKOYas MpU HEOOXOJUMOCTH MPOBENEHUE TI'PYIIOBBIX
JUCKYCCUM, aHajuu3 CUTyalud M MMUTAUUMOHHBIX MOJENEH, COCTABJICHHBIX Ha OCHOBE
pe3yJIbTaTOB MPOBEJACHHBIX JIA0OpAaTOPHBIX pPabOT, B TOM YHCIE C Y4YETOM OCOOEHHOCTEH
npoeCCUOHATILHOM 1eATETbHOCTH BBIITYCKHUKOB).

MortuBanonHast (YHKIMS 3aKII0YaeTCs B CTHUMYJIMPOBAHWU HHTEpPECAa CTYAEHTOB K
Hayke. Ha nexuuu HeoOX0AMMO 3aMHTEPECOBBIBATh, 0334aYUTh CTYACHTOB C LIEIbIO BEIPAOOTKH
y HUX JKEJIaHUs NAIbHEHIIero M3y4eHUs TOW WM WHOW MpOoOIEeMBI B 00JACTH XUMHUYECKOU
TEXHOJIOTHH.

PaGouass mporpamMma IHUCHUIUIMHBI «XUMHS SJIEMEHTOBY» JJIsi HWHBAIUIOB M JIMI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbSl  pa3padaTbiBaeTCs HMHAWBUIYATBHO C YYETOM
0COOCHHOCTEH MCUXO(PHU3UIECKOTO PA3BUTHUS, WUHIUBUIYAJIbHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbs TAKUX 00YYaOIINXCS.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AMCUUILIMHBI (MOIYJIS) « XUMUS 3JIEMEHTOB) HAIpaBJIeH Ha:

- (GopMUpOBaHUE IIEMEHTOB CICIYIONMX KoMmreTeHIi B coorBercTBuu ¢ OIT BO 1o
HaIpaBJIeHUIO MOATOTOBKH (crienuanbHOCTH) 18.03.01 «Xumudeckas TeXHOIOTHS:

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

Taoauya 1 - @opmuposanue KomnemeHyul OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpuol, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KOoMRemenyuio
co8MeCmHO

O6mas u
HEOPraHnuYeCKas XUMHs v
(51.5.4)

Skonorus (b1.5.7) v

XuMHUS 3JIeMEHTOB v
(b1.B.11)

OpFaHI/I‘IGCKaH XUMUSA ‘/
(51.5.15)

Opranndeckas xumus ||
(b1.B.16)

Bsenenue B
CIIEIUAIBHOCTD v
(BL.B.17)

Ddusnyeckas XuMus v
(b1..22)

JlakokpacouHblie
nokpeitus (b1.5.24)

OO0mast xuMH4YecKas v
texHosorus (b1.5.27)

KOHHOI/IILHaﬂ XUMHA v




Haumenosanue
OuUCHUUNIUH,
dopmupyrowux
KoMnemenuyuio
COBMECHMHO

Cemecmpuol, hopmuposanus Komnemenyuii OUCYUNTUHAMU

(51.5.29)

ITonroroska k
MPOIIeIype 3aIUTHl H
3amuta BKP (B3./1.1)

OIIK-2

OOwas u
HEOpraHH4YeCKas X UMHUS
(b1.5.4)

Wudopmarnka (b1.5.2)

<\

Marematuka (b1.5.3)

AHanuTHyecKas XUMUS 1
bU3MKO-XUMUYECKHE
metopl anaymsa (b1.5.8)

WmxenepHas rpaduka
(BL.5.9)

Xumus 3J1eMeHTOB
(b1.B.11)

Omsuka (b1.5.12)

OpFaHI/I‘IeCKaﬂ XUMUA
(B1.B.15)

Opraandeckas xumus ||
(b1.5.16)

HNudopmanmoHHbIe
texHosoruu (b1.5.18)

IIpuknanHas MexaHuka
(b1.5.20)

D N I N N

[Iponeccer u
MeXaHHUYEeCKHe
anmapaTbl XUMHYECKHX
npoussoacts (b1.5.21)

<
<

Ddusznyeckas XuMus
(b1..22)

JlakokpacouHblie
nokpeitus (61.5.24)

DNeKTPOTEXHHUKA H
NPOMBIIUICHHAS
anekrponuka (b1.5.26)

OO01mas xuMuvecKast
texnosorus (61.5.27)

KOJ'IJ'IOI/IHHaSI XUMUs
(51.5.29)

IToaroroBka k
MPOIIEIyPe 3aAIUTHI 1
3amura BKP (B3./1.1)

OIIK-5

AHanuTudeckas XUMHS U
(DU3UKO-XMMHYECKHE
metonsl anammsa (b1.5.8)

XumMus 3J1eMEeHTOB
(b1.B.11)

<\

Omuka (b1.5.12)

OpFaHI/I‘IGCKaH XUMUA
(B1.B.15)

<
<

Oprannueckas xumus |1




Haumenosanue
OuUCHUUNIUH,
dopmupyrowux
KoMnemenuyuio
COBMECHMHO

Cemecmpuol, hopmuposanus Komnemenyuii OUCYUNTUHAMU

(51.5.16)

Beenenue B
CIIENUAIBHOCTD
(b1.b.17)

IIpuknanHas MexaHuka
(b1.5.20)

IIpoueccer n
MeXaHUYeCKue
amnmnaparbl XUMHYECKHX
npousBoacts (b1.5.21)

Ddusznyeckas XuMus
(b1.5.22)

DNEeKTPOTEXHHUKA U
MIPOMBIILICHHAS
anektponuka (b1.5.26)

IToaroroska x
MPOIICIypEe 3aIUTHI H
3amuta BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JTUCHUIIJIMHE, COOTHECEHHBIX C

INNIAHUPYEMBIMMHU PE3YJIbTATAMHU OCBOEHMUS OIl

Taonuya 2- Ilepeuensv naanupyemuix pe3yiomanos 00yuenus no OUCyuniune, COOMHEeCeHHbIX ¢ NJAHUPYEMbIMU Pe3YIbMAmMAMU 0C60EHU

Koa u HauMeHOBaHMe

OueHoYHBIE CPe/ICTBA

Kon n
HHIHKATOPA .
HANMMEHOBaHMe OCTHIACHHS IInanupyemsle pe3yJibTaThl 00yYeHHs M0 JHCHHUIIIMHE Tekymero IIpome:kyTOUHOI
KOMIICTCHIIMU KOHTPOJIA arrecranmum
KOMIICTCHIIUU
YMETh:
HOIIK-1.1 H3yuaem - OIPEETATH BIIAJIETh: - KontpomnsHsie
MEXAHUIMbL XUMUYECKUX 3HATD: XIUMHAYECKUE CBOWCTBA - HaBbIKAMMU OIIUCAHUS BOMPOCHI K
peaxyuil, OCHOBbLEAACH HA - OCHOBBI CTPOCHHS BEIECTBA [0 HX CBOIICTB BELIECTB Ha OTYeTaM 10
OIK-1. Criocofer | #/@Huax 0 cmpoenuu aTOMOB(bH MOJICKYIL, SNCKTPOHHOMY OCHOBE 3 1a60paTOPHBIM
-1. KJIaCCH(UKALIHIO CTPOEHHIO;
sewecmea, npupooe . P ’ 34KOHOMCPHOCTCH, paboram
U3yYarh, CUMeCK oD Ca3 1 XUMUYECKUX DJIEMEHTOB |- COMOCTABIIAT BBITEKAIOI[HX U3 SanaHms K
aHaJIU3UpOBaTh, o 1o 3HeKTpOHHOﬁ (1)I/I31/I‘-IBCKI/IG 144 NEPUOJUYECCKOTO 3aKOHA A
HCIOTB30BATE CB0UCMEAX pASTULHBLY KOH(bHUTypaIuy XMMHYECKHE CBOHCTBA u [Tepuoaudeckoii [INCHMEHHBIM
MEXAHA3MEI Kraccoe xumudeckux BAJICHTHOTO CIIOSI IPOCTHIX BEIIECTB, cuctemst JILU. KOHTPOJIEHBIM
B INEMEHMOB, COeOUHEHUI, 06pasyeMbIX deMeHTaMu | Menerneesa paboTam 1o
caxwmit sewecms U Mamepuanos JAHHOI MOTPYIIIIBL paszenam
p i Bomnpocsr gis
TPOMCXOJIAIIHX B 3HATD: IMMCbMEHHOT'O
TEXHOJIOrM4CCKIX - CIOCOOBI MOJTyYEHHS, 3K3aMeEHA
npoueccax u busnueckue u } VYMETB: (30 OuneroB)
OKpYIKaroIIeM MHpE, XUMHYECKHUE CBOICTBA
- OTIpeesITh Bonpocs! nns
OCHOBBIBAsICh Ha 3JIEMEHTOB U UX
.. PEAKILHOHHYIO K YCTHOTO
3HAaHUAX O CTPOCHUU COCOUHCHUH, CIIOCOGHOCTD OHTPOJIbHBIC
- OCHOBHEIE BIIAJTETh: BOIIPOCHT K cobecel0BaHUS HA
BCLIECTRA, HPHPOLE HEOPraHHHECKuX - 3aKOHOMEpPHOCTAMH P 3K3aMeHe: OUIIeThI
xumuueckoii cessu u | AOIIK-1.2. Ananuzupyem 3aKOHOMCPHOCTH COCHHCHNIN: oTYeTaM I10
o MPOTEKAHMS XUMHAYECKIX ’ TPOTEKAHHA (30 6meroB)
CBOMCTBaxX MEXAHUIMbL XUMUYECKUX - BBISIBJIATD . ma00paTOPHBIM
i Osugux ¢ | PeAKIMIL; 3aKOHOMEPHOCTH B RHMIFICCICHX PEAKIUT, paboram
eaxKyuti, Npoucxo
PasIITIHBIX K1accoB l’; exi-Z)/zoeull?t ccKu 4 3aKOHOMEPHOCTH B H3MeHeHHr1)4 PO HPOUCXOJIAIINX B A K
e M3MCHEHHH CBOHCTB 7 XHMHHECKHX CBOHCTB | oo or A TCCKHX .
3JIEMEHTOB, NPOYECCAX U OKPYICAIOWEM | 11 erpiy 1 ciorkHBIX . npoleccax u MTUCHMEHHBIM
COEJMHEHUII, mupe BEIIICCTB; p OKPY’KaIOIEM MHUpe KOHTPOJILHBIM
YETOM CTPOEHHUS UX
BEIIECTB U - 3aBUCUMOCTh Y P paboTam 1o
aTOMOB U MOJIEKY L, A3TIeITAM
KHUCJIOTHO-OCHOBHBIX .
MarepuaioB KpUCTAJIINYECKOU pasit
OKHCJIUTENBHO-
CTPYKTYPBI

BOCCTaHOBUTEIBHBIX
CBOWCTB OT IPUPOJIBI
3JIEMEHTOB U UX CTETEHH
OKHCIICHUSI




Koa u HauMeHOBaHMe

OueHoYHBIE CPe/ICTBA

Kon n
HHIHKATOPA .
HANMEHOBaHHe OCTIGKEHHST IInanupyemble pe3yJibTaThl 00yYeHHs M0 JUCHHUILIMHE Tekymero IIpome:kyTOUHOI
KOMIIETCHIIUN KOMITeTeHIHH KOHTPOJIA aTrecralnumn
3HATH:
BJIAJIETD:
- PacmpOCTPaHEHHOCTh
- 3HAHHAMH - KontponbHbie
anementoB 1o rpynnam | YMETh:
. XUMHYECKUX BOIIPOCHI K
U TIOATPYIIIaM; - (opMHpPOBATH HAyIHOE (UsIECKX CBOTiC
M3UYECKHUX CBOWCTB
HOIIK-1.3. U. - IPaKTHIECKOE H MBIITCHHE, HABBIKH OT4eTaM 1o
.3. Hcnonvzyem . | Bemects u ux A60D4ATO
noyuennbie sHanus oA Hay4YHOC 3HAYCHHUE TEOPETHYCCKUX 3HAHUI N JIAbOPAaTOPHBIM
Cuenus 3a0ay AIIEMEHTOB MOATPYIIBI | IS KOHKPETHBIX 3a1a4 c%ez[ CHIH 1 paboram
o obecredeHus
p b . 1 00pa3yeMBIX UMU XUMHYECKOM OOV IeCTRICHIS - 3agaHus K
npogeccuorarbhou COCTMHEHUH; TEXHOJIOTUH; yi IIUCbMEHHBIM
OesimenpHoCmU - pAMEHEHHe - TIPOTHO3HMPOBATH XHMHKO
b P P TEXHOJIOTHIECKHUX KOHTPOJILHBIM
DIIEMEHTOB H HX MEXaHH3MbI IPOTEKAHHS HpOLLECCOB 1 paboTam 1o
COCAMHCHHUIT B XAMHYECKUX PeaKIHit
. 0e30MmacHOCTH pasnenam
IpOLEcCcax XUMHIECKO
JKU3HEICSTETHHOCTH
TEXHOJIOTHU
3HATD: YMETh: BIAJIETb:
HOIIK-2.1. Hcnonvzyem - METOABI - MCIOJB30BATE METOABL | M
mamemamuyeckue memodur | MATEMATHIECKHX MaTeMaTHIECKUX
acueTaMy U
sl Dewienus 3a0au pacyeToB [ PEIICHNs] | PAcueTOB JULS PeLICHUS E rABTCHIEM
p . XMMHYECKHUX 33714 U XUMHUYECKUX 3a1ad U PC/ICTABICHIC
IKCIIEPUMEHTAIIBHBIX
npogeccuonanshot 00pabOTKH pe3ynbTaToB | 00pabOTKH pe3yIbTaTOB o P a0
TIGTATOB B
OIIK-2. C 6 OesimenbHOCmU naGopaTOpHBIX paboT 1 | nabopatopHbix paGoTu | P aﬁ) eero . K
-2. rpaduIecKoM BA
B IKCIIEPUMEHTOB 9KCIIEPHMEHTOB P n OHTPOJILHBIC
HCIIOJIB30BATh BJIA,ZIETB . BOIPOCHI K
MaTeMaTU4ECKUE, - MeTozaMi oT4YeTaM 110
(usmyeckue, HCCIIeTOBARHS DU3HKO- 1a00paTOPHBIM
(U3UKO-XUMUYECKHE, YMEThH: XHMHYeCKHX cBoiicT; | PaboTam
XUMUYECKHUE - TI0JIb30BaThLCS JIUTEPATYPHBIM - 3ajanus K
METO/IbI ISt HOIIK-2.4. Henonvsyem 3HATD: CIIPAaBOYHBIMM JAHHBIMM | TOMCKOM XHMHYECKOH | TTMCHBMEHHBIM
pelieHus 3anay XuMuueckue MemO()bl ()ﬂﬂ - XUMHUYECCKHE U 1 IPOU3BOJAUTH I/IH(bOpMaLII/II/I C KOHTPOJIbHBIM
npodeccnonansuoll | pewenus sadau (U3UKO-XUMUYECKUe HEOOXOANUMBIE PaCYeThl | HCIOJIb30BaHUEM paboTam 1o
JeSTETBHOCTH. npodeccuonaronoil METO/bI AJIS TIOTY4YEHUS | JUIsl BBITIOJIHEHUS Pa3IHYHBIX pasienam
()p JIAHHBIX 11ab0paTopHOro HCTOYHUKOB
esmeslbHocmu MpaKTUKyMa U (CTIpaBOYHUIK, HAyIHBIE
npocreiirmne ¥ HaYYHO-TIOIYJIIPHBIE

WHXCHEPHBIC paCYC€ThL

U31aHYs,
KOMITBIOTEPHBIE Oa3bl
JIAHHBIX, PECYPCHI
WHTepHeTa)
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Koa u HauMeHOBaHMe

OueHoYHBIE CPe/ICTBA

Kon n
HHIUKATOPA .
HaMMEHOBaHue HOCTIKEHHST IInanupyemsble pe3yJbTaThl 00y4eHHS M0 JUCHHUIINHE Texymero IIpoMe:xxyTOYHOM
KOMIICTCHIIMU KOHTPOJIA arTreCcranmum
KOMIICTCHIIMU
OIIK-5. Criocoben YMETh:
OCYILECTBIIATh - OCYILECTBIIATh
SKCIEPUMEHTAJIbHBIE 11a60paTOPHHIi
UCCIIEI0BaHUS U XUMHUHCCKIH
WCIBITAHUS IO KCTICPHMCHT ¢
o COOJTIO/IEHEM HOPM
3aJ]JaHHOM METOJIUKE, .
3HA TB . TCXHUKH 6630HaCHOCTPI,
%pOBOHHTb XI/IMI/I‘{C.CKI/IC METOJbI ~ HOMb30BATHCA BJIAZIETL:
HaOJIFOICHUA U - -
e eHHf[ o vaeToM HOHK‘51 Ocymecmeﬂﬂem HCCIIe IOBAHMS XUMHYCCKUMH TPAKTUYECKUMHU
P 9KCnepumenmanbhuie XHMHYECKHX TIPOLIeccoB | Dok MBaMI, HaBbIKaMH PabOTEI ¢
Tpe6OBaHI/II/I TCXHUKU PacTBOPUTEIIAMUA U pCaKTuBaMu,
5630118CHOCTH UCCIe008aHUA U UCNbIMAHUS | HA SMINPHICCKOM H XHMITECKOH TOCYION; - HpHeMaMH paGoTEL B
’ 7 TEOPETHICCKOM ’ . - KonrponbHbie
oBpabaThiBaTh 10 3a0aHHOU MEeMOOuKe ypol:];HﬂX - cobupars XUMHEYECKOI TP
HHTepIPETHDOBATS HpocTeiile yCTaHOBKU | j1a6opaTopuu 32{{[5 ;):1\[/)111'11(0
SKCIEpUMEHTAIbHBIE TS IPOBEIEHUS
71a60PaTOPHBIX 71a00paTOPHBIM
JIaHHbIE o
HCCIIeI0OBaHHUIT; paboram
- II0JIB30BaThCS - 3amanug K
usnyecknm, MUCbMEHHBIM
XIgMquCKHM KOHTPOJIbHBIM
ST 06opyIoBaHHEeM paGoTam mo
) pazzenam
- OCHOBHBIC ITpaBUJIa
TEXHHUKHU 0€3011aCHOCTH
npu pabote B BJIAJETH:
HOIIK-5.2. IIposooum XUMHYECKON YMETbD: - OCHOBHBIMH
HeobxX00uMble HAONOOCHUS. nabopaTopuu; - MOJIb30BaThCS npuemMaMu paboThl B
U UBMEPEHUS C YHemoM - OCHOBHBIE METOIBI IpaBUJIaMH O€30MaCHOH | XUMHUUeCKOi

mpebo8aHull mexHuKU
Oezonacnocmu

MpUEMBI TPOBEICHHS
HKCIIEPHMEHTA;
nmabopaTopHyIO OCYAy,
B TOM 4YHCJIC
U3MEPUTEIIbHYIO, U
npaBmiIa paboThl ¢ Hel

paboThI B XUMUUECKOH
naboparopuu

nabopatopuu ¢
cOOJIOIeHNEM HOPM
TEXHUKHU O€30MaCHOCTH
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Kon n
HaNMEHOBAaHHE
KOMIIETeHINH

Koa u HauMeHOBaHMe

OueHoYHBIE CPe/ICTBA

HHIMKATOpAa .
HOCTHKEHISE I[lnannpyemble pe3ybTaThl 00y4eHHs M0 JUCIHUIIINHE Texymiero IIpome:xxyToUHOM
KOHTPOJIA arTreCcranmum
KOMIICTCHIIMU
YMETH:
- OIHCHIBATh
[IPOBE/ICHHBIC
9KCIICPUMEHTH,
BBIIOJTHATE PACUIETHI C
3HATH: HCTIOJIB30BaHHEM BJIAJEThH:
’ 9KCIIEPUMEHTAIBHBIX U - MeToaM# 00paboTKH
- MeTO/Ibt 0GpaboTicH CMPaBOYHBIX JaHHBIX;
HOIIK-5.3. SKCHEPHUMEHTATBHBIX 6p 6 ’ pesyJIbTaToB )
Obpabameisaem u JaHHBIX, B TOM YHCIIC 00pabarhIBaTh OKCICPUMCHTA,
unmepnpemupyent CTAaTHUCTHYCCKHUE; TOITYHCHHAIX - DU3UKO-XUMHYECKHM
9KCIIePUMEHTAIIbHbIE anmapaToM pacueTHoO-
NnoyueHHvle - paBHIa .
Npe/IcTABIeHus MaHHBIC; TEOPETUYECKHUX
9KCnepumenmaibHvle - BBICKA3bIBATh CBOIO METOJIOB LISl U3y9IeHHs
dannuie IKCIIEPUMEHTAIBHBIX .
AHHBIX TOYKY 3PEHHUs B CBOWCTB BEILECTB U
00CyXIeHUH HPOLIECCOB C HX
Pe3yJIbTaTOoB; ydacTHeM
- IPOBOJIUTH OLICHKY
MIPaKTHYECKOMN
3HAYUMOCTH
pe3yIbTaToB
HCCIIEIOBAHUS
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4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1 Pacnpene/ieHue TPYA0€MKOCTH JUCHHUILIMHBI 110 BUIaM PpadoT Mo ceMecTpam
OO6mas TpyAo€MKOCTh JUCHMIUIMHBI COCTaBIsACT 7 3a4eTHBIX CAWHHI, 252 4Yacos,
pacmpeziesieHue 4acoB 10 BUaM pabdoT ceMecTpaM IpeCTaBICHO B Ta0iuie 3.

Taénuya 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL RO 8UOAM PAOOM NO cemMecmpam

TpynoémMkocTh B yac

. B T.4Y. 110
Bup yueoHoii padoTbl Bcero
ceMecTpam
4acoB
2 cem

C UCIIOJIb30BAHUECM OJICMCHTOB

®opMaTt U3yuyeHHsl JIMCHUIIHHBI
ANEKTPOHHOTO 00yUeHHUS

Oo0uas TpyA0€MKOCTDb JUCIUILUIMHBI IO YYCOHOMY TUTaHY 252 252
1. KonrakTHas padora: 109 109
1.1. AyauTopHas pa6oTa, B TOM YHcJe: 102 102
3aHATU JeKuuoHHoro tuna (JI) 34 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTUyecKue
3aHATHUS U AP)

nabopartopHbie paboTsl (JIP) 68 68
1.2. BHeayauTopHasi, B TOM YHcJje 7 7
kypcoBas pabota (npoekt) (KP/KII) (koHCynbTaIMs, 3a1unTa)

TEKYILIMH KOHTPOJIb, KOHCYJIBTALlMU 110 AUCLUILIINHE &) B
KOHTaKTHas paboTa Ha mpoMexyTouyHoM KoHTpoJe (KPA) 2 2
2. CamocrosiTeqbHas padora (CPC) 89 89

pedepat/scce (MOAr0TOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHast paboTta 36 36

kypcoBast padota/mpoekT (KP/KII) (moaroroska)

CaMOCTOATCJIIBHOC U3YyUYCHUEC PA3/ICTIOB, CaMOIIOATOTOBKA (Hpopa60TKa u

TIOBTOPCHUE JICKIIUOHHOI'O MaTepHrajia U MaTcpuaia y‘le6HI/IKOB u y‘{€6HLIX 53 53
HOCO6I/II>1, IIOArOTOBKA K J'Ia60paTOpHBIM U MPAKTUYICCKUM 3aHATUAM, KOJJIOKBUYM

1 T.J.)

[TonroroBka K 3k3aMeHy (KOHTPOJIb) o4 o4
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4.2. Conep:xanue JUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

Taonuya 4 -Cooeporcanue oucyuniunsvl, CmMpyKmypupoeannoe no memam

Buabl yueOHol padoThI

Ilnanupyemsle
KonrakTHas
(KOHTpOJIMpYyeMbIE) T ® HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % = o HCII0JIb3YEeMBbIX B paMKax pa3padoTaHHOIO
= .~
OCBOEHHSI: H 9 2 o S D) 5 gE I AKTUBHBIX U IMpakTuyeckoi DJ1eKTPOHHOI0
aNMeHOBaHHE Pa3/eoB, TeM < = 2
ko1 YK; OIIK; IIK pai > > | B = § A E’ %) ui HHTEPAKTUBHBIX NOArOTOBKH Kypca
S =) = -
M MHIHKATOPBI B g2 E E [g = 6 o0pa3oBaTelbHBIX | (TPYA0EMKOCTBh B | (TPYAOEMKOCThH B
= % =3 .
JOCTHKEH U 218 \§ 2 E = = = TeXHOJI0rHii - yacax) L qacax)14
KOMIIETEHI i S E/ L 3 © =
=
2 CEMECTP
Pasnea 1 Teopus crpoenus atoMoB U [lepuonndyeckuil 3aK0H
OIIK-1:
NOIIK-1.1 oAroTOBKa K JICKIIUAM JIGKL[I/IH-O6T)${CHGHI/I6 C
HOMK-1.2 Tema 1.1 Teopus cTpoeHus aToma ’ 3 [2.2] (cT. 16-63); 2.1 Y9aCTHYHBIM
HMOTIK-1.3 BOZOPOJa U CIIEKTPBI aTOMOB (cr.8-15) IpHBIIeYeHHEM (GOPMEI
OIIK-2: JIUCKYyCCHU, Oece bl
HOIIK-2.1 o0yJeHne Ha OCHOBE
HOIIK-2.4 JKCIIEPUMEHTA,
OIIK-5 HCCIIe10BaTENbCKHHA
HOTIK-5.1 JlabopaTtopHas pa6ora Ne 1.1 Permenue 6 6 TIOATOTOBKA K 3aHSTHIO MeTo,
UOIIK-5.2 3a/1a4 110 CTPOEHHIO aTOMa [3.1]cTp. 3-6 TEXHOJIOTHS
HOIIK-5.3 BBITIOJTHEHUS
1ab0paTOPHBIX 3aTaHHH
B MaJIBIX IPYIIIaxX
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Buabl yueOHol padoThI

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYyeMbIE) e z = HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCII0JIb3YeMBbIX B paMKax pa3paboTaHHOrO
O0CBOCHUS: o E ol S o 3 &8 AKTUBHBIX U IIpakTnyeckoi DJIEKTPOHHOT' 0
xo1 YK OIIK; [K HanvmeHnoBaHne pa3aesnoB, TeM ?i 2 s § ?i E E Gh Bup CPC MHTEPAKTHBHBIX TR Kxypea
M MHAUKATOPBI = E Eﬁ 2 E [g = 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
MOCTHIKEHUS g § l§ % =| W= l§ = Texnonormiil? vacax) yacax)'*
KOMIIETeHIIHii = S S é‘ 3 O =
o0Oy4yeHre Ha OCHOBE
3KCIIEPUMEHTA,
Tema 1.2 MHOro31€KTpOHHBIE ATOMBI; MOATOTOBKA K JIEKIHAM HCCICAOBATEIIBCKHIH
KBaHTOBBIE YHCJIIA, IPABUIIA 3AIIOJIHECHUS 2 6 1.2 (ct. 5-30); 2.1 (c1.8- Te)l(w:;;:r’m
SIIEKTPOHAMH OPOHTAIEH. 15) R
1abopaTOPHBIX 3aTaHHH
B MaJjIbIX Ipynmax
JladopaTopnasi pa6ora Ne 1.2 Pemenue TOATOTOBKA K 3AHATHIO
3a1a4 Ha [leproaudeckuii 3aK0H UM. 8 6 Ei';l:g};;i KP KommokBuym
J.N. Menneneesa. KontponbsHas pabora [3.2] ctp. 4-16
JIEKLHSI-00BSICHEHNE C
Tema 1.3 [leproguuecknii 3aKOH UM. MOATOTOBKA K JCIIIAM YaCTHYHBIM
JI.. Menzeneesa 2 3 152) (cr. 5-30); 2.1 (cr8- npuBJieYeHHeM GOPMBI
IICKyCchH, Oecenbl
Brinonnenue
CamocTrosiTeJibHasi padoTa no nomamaux KP
ocBoenmio 1 pazaena: 5 [3.1] ctp.3-34 (0
AOMAIIHsSl KOHTPOJIbHasi padoTa BBIOOPY
TIpenoaBaTes)
Hroro no 1 pazneny 6 14 29
OIIK-1: Paznen 2 Xumudeckas CBA3b U CTPOCHHE MOJIEKYT
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Ilnanupyemble
(KOHTpOJINpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHKEHUSI
KOMIIeTeHI Ui

HOIIK-1.1
HOIIK-1.2
HOIIK-1.3
OIIK-2:
HOIIK-2.1
HOIIK-2.4
OIIK-5
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3

Buabl yueOHol padoThI

KonTakTHas
6 _— HaumeHnoBanue Peanuzanus HaunmeHnoBanue
adora
P g8 HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 .
. E ol S o 3 &8 AKTUBHBIX U IIpakTH4yeckoi DJIEKTPOHHOI 0
HaumeHoBaHuUe pa3aenos, TeM s E 8 S8 B> - Bux CPC
5 85 g - =50 MHTEPAKTUBHBIX MOArOTOBKHU Kypca
- =) « o
= = T 5 < P o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
= | &8 Eg 8% 1 13 14
£ 8 & 2% TEXHOJIOTHii 4acax) 4acax)
= ® o &S O &
= =
Tema 2.1 XuMuueckas CBsI3b U CTPOCHHE OATOTOBKA K JICKIIHAM
MoJieKys1. MeToa MOJIeKyJIpHBIX 7 5 [2.1] (cT. 49-85); [2.2]
opOuTtaneil. MexxMoneKysipHbIe (ctp. 69-150); 1.2 (cr.
B3aUMO/ICHCTBHSL. 5-30); 2.1 (cT.8-15)
00yJeHne Ha OCHOBE
3KCIIEPUMEHTA,
JladopaTopHast pabora Ne 2.1 Pewienue HCCIeI0BATENbCKITH
3a7a4 10 XUMHUYECKOM CBSI3U U 10 4 nmoarotoska k KP METO/I,
cTpoeHuto MoJieKy1. KoHTposbHast [3.3] cTp. 3-33 TEXHOIIOTHS
pabora BBIIIOJIHEHNSI
mabopaToOpHBIX 33aHIH
B MaJIBIX IPYIIIAxX
Tema 2.2 Xumuueckas U dJIEKTPO-
CTaTHUYECKas COCTABJIAIONINE CBS3H B
MeTaJjiaxX U CIUIaBax, 00ecreurnBarone ;I(ZIFISTOBKZK H;:KHHTS
A4.T'naBe1 2 u 3., c. 40-
MEXaHUYECKYI0 U TEPMHUYECKYIO 1 4 62
MPOYHOCTH MeTaia. [Ipumenenne
metona MO JIKAO nnst onpenenenus
MOPsI/IKA CBSI3M B METaJIax.
J'IBKIII/IH'OGLSICHSHI/IC C
IIOAT0TOBKA K JICKIIUAM
YaCTUYHBIM
Tema 2.3 KomniekcHble coequHeHUs1 4 2 [2.1] (cT.1-170), [2.2]
npuBiIeYeHHEM (GOPMBI
(ctp. 154-201)
TICKyccuH, Oecembl
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Buabl yueOHol padoThI

Ilnanupyemble K
OHTAKTHAasI
(KOHTpOJIMpYyeMbIE) e z = HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThbl E E o HCIOJIB3YyEeMbIX B pPaMKax paspaﬁoTam-mro
OCBOCHMSL: & E ol & o 3 2 2 AKTHBHBIX U IpakTnyeckoi DJIEeKTPOHHOI 0
koa YK; OIIK; IIK LTS [ T g‘i £g § ?i E E G“ LE1:1 (CIL HHTEPAKTHBHBIX NOATrOTOBKH Kypca
M MHAUKATOPBI = E E‘\ E E [g = 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
JOCTH/KEHUS g é" l§ = = § k§ = TexHoJI0rHii - yacax) = qacax)“
KOMITETEH I = S A é‘ 3 © =
o0Oy4yeHre Ha OCHOBE
JKCIEPUMEHTA,
JlabopaTopHasi padora Ne 2.2 HCCICHOBATCILCHIH
«KomMrnekcHble coeAMHEHUs TS S- U P- 6 4 HOArOTOBKa K JIP METOx,
[3.4] cTp. 3-29, 36-41 TEXHOJIOTHS
METaJLIOB» BBIIIOJIHCHUA
1abopaTOPHBIX 3aTaHHH
B MaJjIbIX Ipynmax
o0y4yeHre Ha OCHOBE
9KCIIEPUMEHTA,
JladopaTopuas pa6ora Ne 2.3 HCCICHOBATEIILCKIH
«KoMIuIeKCHBIE COeIMHEHMS It O— 6 4 HoproToEKa k JIP Meros,
[3.4] cTp. 3-29, 36-41 TEXHOJIOTHS
METaJIOB» BBIIIOJIHCHU A
1ab0paTOPHBIX 3aTaHHH
B MaJIBIX IPYIIIAxX
JlabopaTopHasi padora Ne 2.4 Cpaua 5 4 noaroroska k KP
otyetoB. KoHTponpHas pabora [3.4] cTp. 3-35
BBIIIOJTHCHHE
CamocTosiTeJibHasi padoTa no noMamHux KP
O0CBOEHMIO 2 pa3jiesa: 4 [3.4] ctp. 3-35 (mo
JOMAIIHSASI KOHTPOJIbHAs padoTa BEIOODY
NPEero1aBaTeis)
HToro no 2 pazneny 12 28 31
OIIK-1: Paznea 3 Xumust 31eMEHTOB
NOIIK-1.1 TIOINOTOBKA K JIEKLUSM
FOTTK-1.2 Tema 3.1 Xumus S-351eMeHTOB (110 4 ’ 1.2 (cr. 5-30); 2.1 (cr.8-
VIOTIK-1.3 rpynmam) 15)
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Ilnanupyemble
(KOHTpOJINpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHKEHUSI
KOMIIeTeHI Ui

OIIK-2:
HOIIK-2.1
HOIIK-2.4
OIIK-5
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3

Buabl yueOHol padoThI

KonTakTHas
6 _— HaumeHnoBanue Peanuzanus HaunmeHnoBanue
adora
P g HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
-I--E]
= 2 5 o S AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
Haumenopanue pa3aesioB, TeM S| 28 28 257 Bujg CPC
p ? ) Z = s 7 55 G“ 2 MHTEPAKTUBHBIX MOArOTOBKHU Kypca
-~ =) « «
E g E E E [g s 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
= =) = o
£ g 2§ 2% = TeXHOJIOrHii 2 uacax) wacax)'
= < 2 &8 O &
= =
o0y4yeHre Ha OCHOBE
9KCIIEPUMEHTA,
JlaGopaTopHuas padora Ne 3.1 s- 6 4 noAroToBka k JIP HCCIIENI0BATENLCKATH
9JeMEHTHI | u 2 rpynm [3.5] ctp. 3-10 METOJ,
TEXHOJIOTUA
BBIIIOJIHCHUS
1abopaTOPHBIX 3aTaHHH
B MaJIbIX Fpynmnax
IIOArOTOBKA K JICKIUAM
Tema 3.2 Xumus p-371eMeHTOB (110 A >
) 4 2 1.2 (ct. 5-30); 2.1 (cT.8-
rpymnmnam
py 15)
00yueHHe Ha OCHOBE
OKCIICPUMEHTA,
uccie0BaTeIbCKUM
JlabopaTopHast paGora Ne 3.2 p — 6 4 HoAroToBka k JIP MeTO/,
anementsl |1 — VII rpymm [3.5] ctp. 11-29 TEXHOJIOTHS
BBITTIOJTHCHU S
mabopaTOpHBIX 3aTaHIH
B MaJIbIX Ipymnnax
IOJArOTOBKA K JICKIIUAM
Tema 3.3 Xumus d- u f-snementon a H
6 2 2 1.2 (c1. 5-30); 2.1 (cT.8-
0030
(0630p) 15)

18




Ilnanupyemble
(KOHTpOJINpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHKEHUSI
KOMIIeTeHI Ui

Buabl yueOHol padoThI

KonTakTHas
6 _— HaumeHnoBanue Peanuzanus HaunmeHnoBanue
adora
P g8 HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 .
. E ol S o 3 &8 AKTUBHBIX U IIpakTH4yeckoi DJIEKTPOHHOI 0
HaumeHoBaHuUe pa3aenos, TeM s E 8 S8 B> - Bux CPC
) 85 g - =50 MHTEPAKTUBHBIX MOArOTOBKHU Kypca
= | S 4 FoE s
= g2 == g E 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
=T .
£ g 2§ 2% = TeXHOJIOrHii 2 uacax) wacax)'
= ® o &S O &
= =
o0y4yeHre Ha OCHOBE
9KCIIEPUMEHTA,
JlagopaTopHas padora Ne 3.3 d — P HCCITe TOBATETBCKITH
IIOArOTOBKA K
anemMeHnThI | rpymnmet (Cu) u Il rpynms 4 4
py ( ) py [35] cTp. 38-51 METOnA,
(Zn, Cd, Ho) TEXHOOTHs
BBIIIOJIHCHU A
1abopaTOPHBIX 3aTaHHH
B MaJIbIX Fpynmnax
IIOArOTOBKA K JICKIUAM
Tema 3.4 Xumus d-31eMeHTOB (110 A t
) 4 2 1.2 (ct. 5-30); 2.1 (cT.8-
rpynmnam
Py 15)
IOJArOTOBKA K JICKIIUAM
Tema 3.5 Xumus f-snemenrtos (o A t
2 2 1.2 (c1. 5-30); 2.1 (cT.8-
rpynmnam
pyram) 15)
00y4eHHe Ha OCHOBE
OKCIICPUMEHTA,
UCCIIEI0BATENIbCKUT
JladopaTopnasi pabora Ne 3.4 «Xumus 4 4 noarotoska k JIP MeTo[,
Maprasia 1 Xpoma» [3.5] ctp. 30-38 TEXHOJIOTHSI
BBIITOJIHCHUA
nmabopaTopHBIX 33TaHIH
B MaJIbIX rpynnax
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Buabl yueOHol padoThI

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYyeMbIE) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
<
pe3yJbTaThl = E o HCII0JIb3YeMBbIX B paMKax pa3paGoTaHHOIO
OCBOCHMS: o S U B S EE AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
HaunmeHoBaHMe pa3aesioB, TEM ] 23 S EXF Bux CPC
ko1 YK; OIIK; IIK i 5| EF g% 8§ G“ HHTEPAKTHBHBIX NOAr0TOBKH Kypca
o (S d
M HHIHKATOPBI = = E E E [g = 8 o0pa3oBaTeJbHBIX | (TPyZ10eMKOCTb B | (TPYA0eMKOCTH B
= =T = .
JOCTH/KEHUS 21 8¢ = = § = = TexHoJI0rHii - yacax) = qacax)“
KOMIIETeHIIHii = S A é‘ 3 O =
o0Oy4yeHre Ha OCHOBE
JKCIEPUMEHTA,
HCCIIeI0BATEIIbCKUI
JlabopaTtopHas pa6ora Ne 3.5 Cnaua 6 3 o(opMIIeHHE OTYETOB MeTo,
OTYETOB JIP [3.5] ctp. 3-51 TeXHONOIHs
BBITNIOJIHCHUA
nabopaToOpHBIX 3aJaHUH
B MaJIbIX IpynIax
Hroro no 3 pazneny 16 26 29
HUTOI'O no aucouminue 34 | 68 89
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5. TEKYIIIAM KOHTPOJIb YCIIEBAEMOCTHA U IPOMEKYTOUHAS
ATTECTALIUA ITO U'TOI'AM OCBOEHUSA JIUCHUIIVIMHBI.

Texymas arrectauus CTyACHTOB IPOU3BOAMUTCA B JIUCKPETHBIE BPEMECHHBIE MHTEPBAJIbI
JEKTOPOM M TpernojaBaTeieM, BEAyIIMMH JabOpaTOpHBIE 3aHATUS IO JAUCHUILUIMHE B
cleAyoumx Gopmax:

— BBINIOJIHEHHE TPYTIIOBBIX 33JJaHUI B MAJIBIX TPYIIax HA JTa00PaTOPHBIX 3aHATHAX;

— TECTUPOBAHUE 110 TEMAM JICKIIUOHHBIX 3aHATHH;

— CEeMUHapbI/KOJUIOKBUYMBbI Ha JIAOOPATOPHBIX 3aHATHUSAX;

— pelleHUE KOHTPOJIBHBIX 3aad.

5.1. TunoBble KOHTPOJbHbIEC 3aJaHWsI WM HMHbIe MAaTepHaJibl, HEOOXOAMMBbIE sl
OLIEHKHU 3HAHU, YMEHNH U HABBIKOB M (WJIH) ONBITA eI TeJIbHOCTH

Bompockl, uHauBHAyanbHBIE 3alaHUs W 3aladd MPEJCTABICHbl B METOJUYECKHX
yKa3aHUSIX K J1a0opaTopHbIM 3aHsITusIM [3.1 — 3.7], mpeacTaBIeHHBIX B 1I. 6.3.

5.2. Onucanue nokasareJieil  KpUTepUeB KOHTPOJISA yCIIeBAeMOCTH, ONTUCAHUE IIKAJI
OLlEHUBAHUS

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIMH 110 JUCLMILIMHE
JUI TEKYILIEro KOHTPOJIsi B ceMecTpe (mepBasi W BTOpas KOHTPOJbHAs HENElNs) MpUMEHsSeTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI U  OLEHKH YCIEBAaEMOCTH
CTYJICHTOB.

Tabnuya 5 — bannvno-penimunzoean cucmema OyeHUBAHUA

HIkana
JIK3aMeH
OlleHHBAHUS
41-50 OTnn4HO
31-40 Xoporio
21-30 Y 10BIE€TBOPUTENBHHO
0-20 HeynosnerBopurensHo

[Ipy nmpomexyTOYHOM KOHTpOJ€ (9K3aMEH) yCIEBAEMOCTh CTYICHTOB OLICHHBAETCS I10
nATHOATITBHON cucreMe: «OTIIUYHOY, «XOPOLLIOY, «YOBJIETBOPUTEIILHOY,
«HEYJOBJIETBOPUTEIBLHO.

OminuHO «5» — NaH TNOJIHBINM, Pa3BEPHYTHIM OTBET Ha IOCTABJIICHHBIN BOIPOC, IMOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 0O0BEKTe, [10Ka3aTelbHO PACKPBITHI OCHOBHBIE
MOJIOKEHUSI ~ TEMbI; B  OTBETE  IPOCIECKHMBACTCA  4YETKas  CTPYKTypa, JIOrMYecKas
MIOCJIEIOBATEIbHOCTh, OTPAXAIasi CYIIHOCTh PACKpPBIBAEMBIX IMOHITHH, TEOpPUH, SBICHUU.
3Hanue 00 00BEKTE JEeMOHCTpHpYyeTcs Ha ()OHE MOHMMAHMS €ro B CUCTEME JaHHOW HayKHU U
MEXIUCIUIUIMHAPHBIX CBA3€H. OTBET H3JI0XKEH JMTEPATyPHBIM SI3bIKOM B TEPMHHAX HAYyKH,
MoKa3aHa CoCOOHOCTh OBICTPO pearnpoBaTh Ha YTOYHSIOIINE BOTIPOCH.

Xopomo «4» — AaH TOJHBIN, pa3BEPHYTHIM OTBET HA MOCTABJIECHHBIM BOMPOC, MOKa3aHO
YMEHUE BBIICIUTh CYIIECTBEHHBIE M HECYLICCTBEHHBIE IPU3HAKH, IPUYUHHO-CIIECIACTBECHHBIC
cBs3u. OTBET 4YETKO CTPYKTYpUPOBaH, JIOTMYEH, HW3JIOKEH B TepMUHAx Hayku. OJHaKo
JIOTYIIEHbl HE3HAYUTEIbHbIE OIIMOKH WM HEJOYEThbl, UCIPABIECHHBIE CTYJEHTOM C MOMOIIBIO
«HABOJSIIMX» BOIIPOCOB. 3ajadya PEIICHA WJIA MOJHOCThIO, WM JIONYIIEHBl HE3HAYMTEIIbHBIC
HEJI0YETHI, UCIIPABIICHHBIE CTYIEHTOM B X0JI€ OTBETA;
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VYV I0BJIETBOPUTENBHO «3» — JaH HENOJHBIA OTBET, JIOTHKA W IOCJIEI0BATEIHLHOCTh
U3JI0KEHUSI UMEIOT CYIIECTBEHHbIC HapyIIeHus. JlomyIieHsl rpyOble OIMOKH MPHU OTIPE/IeIICHUN
CYIIHOCTH PacKpbIBaEMbIX MMOHSATHI, TCOPHH, SBICHHUM, BCICJCTBUEC HEIIOHUMAHHS CTYJCHTOM UX
CYHICCTBCHHBIX W HCCYHICCTBCHHBLIX IPU3HAKOB H cBa3eii. B orBeTe OTCYTCTBYIOT BBIBOIBI.
VMeHHEe PacKpbITh KOHKPETHBIC IPOSIBJICHHS OOOOIICHHBIX 3HAHMH HE MOKa3zaHo. PedeBoe
odopmieHne TpedyeT MonpaBoK, KOPPEKIHH.

HeynoBieTBOpUTENbHO «2» — CTYACHT JIEMOHCTPHPYET HE3HAHHE TEOPETHYECKUX OCHOB
[peaMeTa, He yMeeT AeNaTh apryMEHTUPOBAHHbIE BBIBOABI U IIPUBOJUTH IIPUMEPDI, IIOKA3BIBAET
crnaboe BiiaJicHHe MOHOJIOTHYECKON PEYblo, HE BJIAJICeT TEPMUHOJIOTHEH, MPOSIBISIET OTCYTCTBHE
JOTUYHOCTH U TIOCIIEIOBATEIbHOCTH W3JIOKEHHS, JIeJIaeT OLIMOKU, KOTOpPbIE HE MOXKET
UCIIPABUTh, JaXX¢ HPU KOPPEKIMH IIpernojaBaTeieM, OTKa3blBAaeTCs OTBEYaTh Ha 3aHSTHH,
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Tabauya 6 —Kpumepuu oyenueanus pezyiomama 00y4eHus no OUCYUNIUHE U UIKAIA OYCHUBAHUS

Koa n
HaNMMEHOBaHHe
KOMIIETEHIIHH

Koa nu HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHSA
KOMIIETEeHIIMH

Kpurepuu oueHuBanus pe3yjibTaToOB 00y4eHUs

OreHka OreHka OreHka Orenka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomuio» / «OTJIHYIHO /
/ «HE 3a4TEHO» «3a4TEHOY «3a4TEHOY «3a4TEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEeUTUHIOBOU
OLICHKU KOHTPOJIsS

OT max PEeUTUHIOBOU
OLICHKHU KOHTPOJIS

OT max PEeUTUHIOBOU
OLICHKHU KOHTPOJIS

0T max peHTUHroBoi
OILIGHKH KOHTPOJIS

OIIK-1. Cnocoben
U3y4aTh,
aHAITM3UPOBATh,
HCIIOJIB30BaTh
MeXaHU3MBI
XAMHYECKUX
peakuui,
MIPOUCXOIAIINX B
TEXHOJIOTHYECKUX
mpoleccax u
OKpYIKaroleM MHpe,
OCHOBBIBasACH Ha
3HaHUSIX O CTPOCHUH
BEIIECTBA, MPUPOIE
XAMUYECKOH CBSI3H U
CBOMCTBaX
Pa3INYIHBIX KIACCOB
XAMHYECKUX

HOIIK-1.1 Hzyyaem
MEXAHUIMBL XUMUYECKUX
peakyuil, OCHOBbIBASICH HA
3HAHUAX O CMPOEHUU
sewjecmed, npupooe
XUMUYECKOU C6A3U U
CBOLCMEAX PA3IUYHBIX
KIACCO6 XUMUYECKUX
971eMeHMo8, coeOUHeH U],
6eujecme u Mamepuaios

He 3HaeT ocHOBEI cTpoeHUS
aTOMOB U MOJIEKYT;
KJTacCU(HKAIINIO XUMUYECKUX
3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTYpAaIUy BaJICHTHOTO CIIOS;
He ymeer onpenensats
XMMHYECKHE CBOWCTBA BEIIECTBA
TI0 MX JIEKTPOHHOMY CTPOCHHIO;
COIOCTAaBIIAITh (PU3UUECKHE U
XHUMHUYECKHE CBOMCTBA MMPOCTHIX
BEIIECTB, 00pa3yeMBbIX
3JIeMEHTaMH JJaHHOH MOATPYIITIEL.
He Bnageet HaBBIKaMU OIHCAHHSA
CBOMUCTB BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BEITEKAIOIINX
13 IepHOANYECKOr0 3aKOHA U
Iepuonunueckoii cucremst J.1.
MenneneeBa

YacTU4YHO 3HAET OCHOBBI
CTPOECHUS aTOMOB ¥ MOJIEKYT;
KIIACCH(UKAIIIO XUMHIECKHX

3JIEMEHTOB 110 3JIEKTPOHHOH
KOH(UTYpaIUy BaJICHTHOTO CJIOS;
YMeer onpeaenarts ¢ ommroKamMu
XMMHYECKHE CBOMCTBA BEIIECTBA
0 UX 3JIEKTPOHHOMY CTPOCHHIO;
COMOCTaBIIATh (PU3NIECKHE U
XMMHYECKHE CBOMCTBA MPOCTHIX
BEI[ECTB, 00pa3yeMbIX
3JIEMEHTaMHU JaHHOH MOJArpYIIIbL.
YacTuyHO Bia/ieeT HaBbIKAMU
OIKCAHUS CBOMCTB BELIECTB Ha
OCHOBE 3aKOHOMEPHOCTEH,
BBITEKAIOIINX U3
MEePHOIIMIECKOTO 3aKOHA U
[epuoanueckoii cucremst /J.1.
MenneneeBa

Xopo1o 3HaeT OCHOBBI CTPOSHUS
aTOMOB U MOJIEKYT;
KIIACCH(UKAIIIO XUMHIECKHX
3JIEMEHTOB 10 3JIEKTPOHHOM
KOH(UTYpaIuy BaJICHTHOTO CIIOS;
YMeer onpeaenaTs ¢ onroKamMu
XMMHYECKHE CBOMCTBA BEIIECTBA
IO UX 3JIEKTPOHHOMY CTPOCHHIO;
COIOCTABIIATH (PU3UUECKHE U
XMMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMbIX
9JIeMEHTaMH TaHHOH MOATPYIIIEL.
Xopomio BiaJeeT HaBbIKaMH
OIMCaHHs CBOWCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEH,
BBITEKAIOIINX U3
MEePHOIIMIECKOTO 3aKOHA
Iepuoanueckoii cucremst J1.1.
MenneneeBa

3HaeT B COBEPLIECTBE OCHOBBI
CTPOEHHSI aTOMOB U MOJIEKYJI;
KJIacCH(HKALNIO XUMHUYECKHX
3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTypaIiX BaJIEHTHOTO CJIOS;
VYBepeHHO yMeeT ONpeaesITh
XMMUYECKUE CBOMCTBA BEILIECTBA
10 UX AJICKTPOHHOMY CTPOEHHIO;
COIOCTABIIATE (PH3NYECKUE U
XMMUYECKUE CBOMCTBA IPOCTHIX
BEIIECTB, 00pa3yeMbIX
3JIEMEHTaMHU JaHHOM
MOATPYNIEL. YBEPEHHO BIIAJCET
HaBBIKAMH OITFICAHUS CBOHCTB
BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH,
BBITEKAIOIINX U3
MNEepUOAUYECKOTO 3aKOHA U
Ilepuonnueckoii cucremst J[.1.
Menpgeneepa
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Kon n
HAaHUMEHOBaHHe
KOMIIETeH NN

2JIEMEHTOB,

COCIUHCHUM,
BEIIECTB U
MaTepuajoB

KOI{ 1 HAMMCHOBAHHC
HHIAUKATOPAa JOCTHKCHUSL
KOMIIETCHII MU

Kpurtepun ounennBanus pe3ybTaToOB 00y4eHHS

Onenka
«HEY/IOBJIETBOPUTEILHOY»
/ «He 3aU4TEHOY
0-59%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

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

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3aYTEHO
75-89%

OT max pEeUTUHIOBOU
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHON
90-100%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

HOIIK-1.2. Ananusupyem
MEXAHUZMBL XUMUYECKUX
peakyuil, npouUCXoosuux 6
MEXHONOSUYECKUX NPOYECCax u
OKpYyJICaioujem mupe

He 3HaeT criocoObI osryyeHmus,
(bI3HIecKre 1 XUMHIECKHe
CBOWCTBA 3JIEMEHTOB U UX
COCIMHEHUI; OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKaHHS
XUMHUYECKUX pEeaKIHii;
3aKOHOMEPHOCTH B U3MEHCHUU
CBOUCTB IIPOCTHIX U CJIOKHBIX
BEILIECTB; 3aBUCUMOCTh
KHCJIOTHO-OCHOBHBIX U
OKHCIIUTENIFHO-
BOCCTaHOBHTEIBHBIX CBOMCTB OT
HPUPOIBI HIEMEHTOB U X
ctenenu oxkucienus. He ymeer
OIpeeNATh PEaKIOHHYIO
CIOCOOHOCTh HEOPTaHMIECKHX
COEIMHEHUH; BBIABIIATh
3aKOHOMEPHOCTH B U3MEHEHUU
(HDU3MIECKUX U XUMHUIECKHX
CBOICTB IIPOCTHIX BEIIECTB C
YYeTOM CTPOEHHS X aTOMOB U
MOJIEKYJI, KPHUCTAIITNUECKOM
cTpykTypsl. He Bnaneer
3aKOHOMEPHOCTSIMU TPOTEKAHUS
XUMUYECKUX PEaKIui,
MIPOMCXOAIINX B
TEXHOJIOTHUYECKUX MIPOLIeccax U
OKpYKaIoIeM MHpe

Nwmeet npencrasieHue o
croco0ax MoJTy4eHus,
(U3UUECKUX U XUMHYECKHX
CBOMCTB 3JIEMEHTOB U UX
COCMHECHUI; OCHOBHBIX
3aKOHOMEPHOCTSIX MPOTCKAHUS
XUMHAYECKUX PCaKIIHii;
3aKOHOMEPHOCTSIX B U3MCHCHUH
CBOWCTB MPOCTHIX U CIIOKHBIX
BEILIECTB; 3aBUCUMOCTIX
KHCJIOTHO-OCHOBHBIX U
OKHCIUTEIIBHO-
BOCCTaHOBHUTEJIbHBIX CBOMCTB OT
MPUPOJIBI JJIEMEHTOB M UX
CTEIICHU OKUCJICHHS. Y MEeT
OTIPENIEIATH C OIIMOKAMHU
PEaKIHOHHYIO CIIOCOOHOCTH
HEOPTraHWYeCKUX COCITUHEHUIA;
BBIABIISITH 3aKOHOMEPHOCTH B
M3MEHEHUH (PU3UIECKUX 1
XHUMHUYECKUX CBOHCTB MPOCTHIX
BEIIIECTB C YYETOM CTPOCHHUS MX
aTOMOB ¥ MOJICKYJI,
KPHCTAJUTNICCKOM CTPYKTYPBI.
YacTHYHO BIIajieeT
3aKOHOMEPHOCTSMH MPOTEKAHUS
XUMHUYECKUX peaKiui,
MPOUCXOSAIINX B
TEXHOJIOTHYECKUX MpoIeccax U
OKPY’KaIoIeM MUpE

Xopol110 3HaeT CHocoObI
TIOJTyYeHNs, PU3NIECKHE U
XUMHUYECKUE CBOUCTBA
3JIEMEHTOB U UX COCIMHEHHH;
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUSI XUMHIECKHX
peakiuii; 3aKOHOMEPHOCTH B
H3MEHEHUU CBONCTB IIPOCTHIX U
CJIO’KHBIX BEILIECTB; 3aBUCUMOCTh
KHUCJIOTHO-OCHOBHBIX U
OKHCIIHUTEIIbHO-
BOCCTaHOBHTEIBHBIX CBOMCTB OT
MPUPOIBI HIEMEHTOB B X
CTETICHH OKUCIICHUS.
JlocTaTouHO XOPOILIO U YMEINO
YMEET ONpeNeNATh
PEaKLHOHHYIO CIIOCOOHOCTD
HEOPraHW4eCcKUX COCIMHEHUI;
BBIABIIATH 3aKOHOMEPHOCTHU B
HN3MEHEHUH (HU3UIECKUX U
XMMHUYECKHX CBOUCTB IPOCTHIX
BEIECTB C YIE€TOM CTPOCHUS UX
aTOMOB U MOJIEKYII,
KPHUCTAINTNIECKOH CTPYKTYPHI.
Xopomulo Braseet
3aKOHOMEPHOCTSIMU NPOTEKAHUS
XUMUYECKUX PeaKIUi,
MIPOMCXOSAIINX B
TEXHOJIOTHIECKHX IPOIeccax U
OKpYKaloIeM MHpe

OTIUYHO 3HAET CIIOCOOBI
MOJTy4eHus], GU3UUECKHE U
XHMHYECKHE CBOHCTBA
9JIEMEHTOB U UX COECTUHEHUI;
OCHOBHBIC 3aKOHOMEPHOCTH
MPOTEKAHMS XMMUYCCKIX
peaxuuii; 3akOHOMEPHOCTH B
HM3MEHEHUH CBOWCTB MPOCTHIX U
CJIOKHBIX BEILIECTB;
3aBUCUMOCTH KHCIOTHO-
OCHOBHBIX U OKUCJIMTEILHO-
BOCCTaHOBHUTEIbHBIX CBOMCTB OT
TIPUPOJIBI ATIEMEHTOB U HX
CTEIIEHH OKHUCIIEHUS. YMeEET B
COBEPIIIECTBE OMPENENATh
PEaKIMOHHYIO CIIOCOOHOCTH
HEOPraHMYECKUX COCANHCHU;
BBISIBIISITH 3aKOHOMEPHOCTH B
W3MEHEHUH (U3UIECKHUX H
XUMHYECKUX CBOHCTB MPOCTHIX
BEIIECTB C YUETOM CTPOCHUS HX
aTOMOB U MOJIEKY/T,
KPHCTAJUTHIECKOW CTPYKTYPHI.
OTaMYHO BIaJeeT
3aKOHOMEPHOCTAMH MPOTEKAHUS
XUMHUYECKUX pEaKIHi,
TIPOUCXOSIIINX B
TEXHOJOTHMYECKUX MpoIIeccax U
OKPY’KaroIeM MUpe
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Kon n
HAaHUMEHOBaHHe
KOMIIETeH NN

KOI{ 1 HAMMCHOBAHHC
HHIAUKATOPAa JOCTHKCHUSL
KOMIIETCHII MU

Kpurtepun ounennBanus pe3ybTaToOB 00y4eHHS

Or1eHka O1eHka O1eHka OreHka
«HEY0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHUTEILHO» | «xXopouoy / «OTJIHYHO» /
/ «He 3aU4TEHOY «3aYTEHOY «3aYTEHOY «3a4TEHON
0-59% 60-74% 75-89% 90-100%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OT max pEeUTUHIOBOU
OLICHKH KOHTPOJISI

OT max peUTUHIOBOU
OILIEHKH KOHTPOJIS

HOIIK-1.3. Hcnonvzyem
nONy4eHHble 3HAHUA 05

peuierus 3a0au

npogeccuonanbHou
OdessmenbHOCMU

He 3HaeT pacnpocTpaHEeHHOCTh
3JIEMEHTOB II0 TpyIIaM U
MOJArpyIIIaM; IPaKTUIECKOE U
Hay4HOE 3HaueHHE 3JIEMEHTOB
HOATPYIIIEI U 00pa3yeMbIX UMU
COEIMHEHU; IPUMEHEHHE
3JIEMEHTOB U UX COCAWHEHHH B
npoueccax XMMUYECKON
texHonoruu. He ymeer
IIPOTHO3UPOBATh MEXaHU3MBI
MIPOTEKAHUS] XUMUYECKUX
peakuuii. He Bnageer 3HaHUsIMU
XUMHUUECKUX U PU3HISCKIX
CBOMCTB BEUIECTB U UX
COeIMHEHHH IS 0OecTIeUeHNs
OCYIIECTBICHHS XUMUKO-
TEXHOJIOTHIECKHX MTPOLECCOB

YacTUYHO 3HAeT
pactupocTpaHeHHOCTh
9JIEMEHTOB I10 TPyIIaM U
MOArpyNIaM; MPaKTUYECKOE U
Hay4yHOE 3HaYCHUE DJIEMEHTOB
MOJITPYIIIBI U 00Pa3yeMbIX UMH
COEIMHEHU; TIPUMEHEHHE
3JIEMEHTOB U UX COCAMHEHHI B
MpOLECCax XUMUYECKOM
TEXHOJIOTHU. YMEET C
OmMOKaMH MPOTHO3UPOBATH
MEXaHHU3MbI IPOTEKAHUS
XUMHUYECKUX peaKIuil.
YacTUYHO BaJeeT 3HAHUSIMU
XUMHAYECKUX U (PU3NIECKUX
CBOMCTB BEIIECTB U X
COCAMHEHMH 7151 00eCIeYeHUs
OCYIIECTBICHUS] XHUMUKO-

Xoporio 3HaeT
pacnpoCcTpaHeHHOCTh
3JIEMEHTOB TI0 IPyMIaM U
HOATPYIIIaM; MPAaKTHIECKOe U
Hay4YHOE 3HaYECHHUE 3JIEMEHTOB
MOATPYTIEI U 00pa3yeMbIX HMH
COCIIMHeHUH; IpHMEHEHHE
3JIEMEHTOB U X COCANHEHHH B
MpoLeccax XUMUYECKOH
TEXHOJIOTHU. YMeEET ¢
omunOKaMH POTHO3UPOBATH
MEXaHU3MbI IPOTEKAHUS
XUMHUYECKUX peaKiuil. Xopouo
BIa€eT 3HAHMAMHI XMUMHUIECKIX
1 pu3nUecKuX CBOWCTB BEIIECTB
1 MX COeHEHUH IS
obecriedeH s OCYIECTBICHUS

OTIHYHO 3HAET
pacrpoCTpaHEeHHOCTh
3JIEMEHTOB IO TPYIIaM U
MOATpyIIaM; IPaKTHIECKOe U
Hay4YHOE 3Ha4eHHE 3JIEMEHTOB
MOATPYIIIBI X 00pa3yeMbIX UMH
COCIIMHEHUH; MPHUMEHECHUE
3JIEMEHTOB U UX COEIUHEHUH B
rnpoieccax XMMUYECKOn
TEXHOJIOTHH. YMEET JICTKO U
YBEPEHHO MTPOTHO3UPOBATH
MeXaHHU3MBI TPOTEKAHMS
XUMHUYECKUX peakauid. OTIN9HO
BIIaJCCT 3HAHUSIMM XUMUYCCKUX
¥ (GU3MYECKUX CBOWCTB BEIICCTB
U UX COETUHEHUN ISt
obecrieueH st OCYIIECTBICHUS

XUMHUKO-TCXHOJIOTHYCCKHUX XUMHKO-TCXHOJIOTHYCCKUX
0e30macHOCTH TEXHOJOTUYECKUX MMPOLIECCOB U
TIPOLIECCOB U 0€e30I1acHOCTH TIIPOIECCOB U 0€30I1aCHOCTH
KHU3HEACATCIBHOCTU 06€30MmacHOCTH
XKHU3HCACATCIBbHOCTHU JKHU3HCOCATCIIBHOCTH
KHUBHCACATCIBHOCTHU
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Kon n
HAaHUMEHOBaHHe
KOMIIETeH NN

KOI{ 1 HAMMCHOBAHHC
HHIAUKATOPAa JOCTHKCHUSL
KOMIIETCHII MU

Kpurtepun ounennBanus pe3ybTaToOB 00y4eHHS

Onenka
«HEY/IOBJIETBOPUTEILHOY»
/ «He 3aU4TEHOY
0-59%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

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

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3aYTEHO
75-89%

OT max pEeUTUHIOBOU
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHON
90-100%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

OIIK-2. Cniocoben
UCIIOJIb30BaTh
MaTreMaTHYeCKHe,
¢usnaeckue,
(bHU3HKO-XUMHUYECKHUE,
XUMHYCCKHE
METOBI IS
penreHus 3a1a4

HOIIK-2.4. Ucnonv3yem
Xumuyeckue memoovl Ois
peuierus 3a0auy
npogeccuonanvrou
OdesimenvbHocmu

He 3naeT meTos
MaTeMaTHIECKHX PacuyeToB IS
pelIeHns XUMUYECKUX 3a/1a4 U

00paboTKH pe3yIbTaTOB
nabopaTopHBIX padboT U
skcrepuMeHToB. He ymeer
HCTIOIb30BATh METOIBI
MaTeMaTHYECKHX PacuyeToB IS
peuIeHns XUMUYECKUX 3a/1ad 1
00paboTKH pe3yIbTaTOB
nabopaTopHBIX paboT U
sKcriepuMeHToB. He Bnageer

YacTu4HO 3HAET METO/bI
MaTeMaTHYeCKHUX PacueToB UL
pEIICHHS XUMHYECKUX 3371a4 U

00pabOTKH pe3yIbTaToB

11ab0paTOPHBIX paboT n
AKCIEPUMEHTOB. YacTHYHO
yMeeT, JOImycKas OINOKH,
HCIOJIB30BATh METOJIbI
MaTeMaTHYeCKHUX PacueToB UL
peIICHHs XUMUYECKUX 331a4 U
00paboTKH pe3yIbTaTOB
11abopaToOpHBIX PabOT U
skcriepuMeHnToB. Ciabo Biajeet

XopoI1o 3HaeT METOIbI
MaTeMaTHIECKHX PacuyeToB IS
pelIeHnss XUMUUECKUX 3a1a4 U

00pabOTKH Pe3yNbTaToOB

71a00paTOpHBIX padoT U

9KCIIEPUMEHTOB. XOpOIIO YMEET

HCTIOIb30BAaTh METO B
MaTeMaTHYECKUX PacuyeToB IS
pelIeHns] XUMUYEeCKUX 3a1a4 1

00pabOTKH Pe3yIbTaToOB

71ab0paTOPHBIX padoT U

9KCIEPUMEHTOB. Y MEI0

3HaeT B COBEPIIECTBE METOMBI
MaTeMaTHIECKHX PACUETOB IJI
peLICHUs XUMUYECKHX 3a/1a4 1
00pabOTKH pe3ynbTaToB
nabopaTopHBIX paboT U
9KCHEPHUMEHTOB. OTINYHO
yMeeT UCIOJIB30BaTh METOMBI
MaTeMaTHYECKHX PACUETOB IS
pelIeHnsT XUMHUYECKUX 3a1a4 U
00pabOTKH pe3ynbTaToB
nabopaTopHBIX paboT U
9KCIIEPUMEHTOB. Y BEPEHHO

HpOCI)€CCI/IOHaJ'II>HOI/I MaTeMaTHYECKUMHU pacyeTaMu 1 BJIaJECECT MAaTEMAaTUYCCKUMHU BJIAJ€ET MAaTEMAaTUYCCKUMU
MaTeMaTHYEeCKUMHU pacyeTaMu 1
JESITCIbHOCTH. IIpEICTaBIEHUEM S —— pacueramu U NpeaCTaBICHUEM pacdeTaMH U MPEICTaBICHUEM
DKCIIEPUMEHTAIBLHBIX P SKCIEPUMEHTAIBHBIX SKCIIEPUMEHTAILHBIX
SKCIIEpUMEHTAIBHBIX
pe3yIabTATOB B rpadHuecKOM pe3yJbTaTOB B rpapuecKoM Pe3yabTaTOB B rpadUuecKoM
Pe3yabTaToOB B rpa)HueCKOM
BUJIE BUJIE BUJIE
BULE
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Kon n
HAaHUMEHOBaHHe
KOMIIETeH NN

KOI{ 1 HAMMCHOBAHHC
HHIAUKATOPAa JOCTHKCHUSL
KOMIIETCHII MU

Kpurtepun ounennBanus pe3ybTaToOB 00y4eHHS

Onenka
«HEY/IOBJIETBOPUTEILHOY»
/ «He 3aU4TEHOY
0-59%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

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

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3aYTEHO
75-89%

OT max pEeUTUHIOBOU
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHON
90-100%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

HOIIK-2.4. Ucnonvzyem
XumudecKue mMemoowl 0isi
peuierus 3a0au
npogheccuonanvrou
desmenbHOCU

He 3naer xumunueckue u
(HU3UKO-XUMHIECKHE METO B
IUTSL TTOJTy9eHns! JaHHbIX. He
yMe€eT I10JIb30BAThCS
CIIPaBOYHBIMHU JAHHBIMHU 1
TIPOU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BHIIOIHEHHS
11ab0paTOPHOTO MPAKTUKyMa U
npocTeiime UHXeHEpHbIe
pacuetsl. He Bnageer metogamu
HCCIIeTOBaHMs HUHKO-
XHUMHYECKUX CBOHCTB;
JIUTEPaTypPHBIM ITOUCKOM
XUMHYECKOH HH(pOpMALH C
HCIIOB30BaHUEM PA3TUIHBIX
HCTOYHHKOB (CIPABOYHHUK,
Hay4YHBIE H HAyJHO-
HOMYJISIPHBIE U3/1aHN,
KOMIIBIOTEpHBIE 0a3bl JaHHBIX,
pecypcebl MHTEpHETa)

Cnabo 3HaeT XUMHUUYECKUE U
(H3UKO-XUMHIECKHE METOJIBI
JUTSL TTOJTY9eHHUST TAaHHBIX.
YacTHYHO yMeeT IT0JIb30BaThCs
CIIPaBOYHBIMHU JAHHBIMHU 1
TIPOU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BHIIOIHEHHS
11abopaToOPHOTO MPAKTUKyMa U
npocTeine UHXEHEpHbIe
pacuetsl. Cnabo Biageer
METOJJaMH HCCIIEIOBaHUS
(M3UKO-XHUMHYECKHUX CBOMCTB;
JIUTEPaTypPHBIM ITOUCKOM
XUMHYECKOH HH(pOpMALIH C
HCIIOB30BaHUEM PA3TUIHBIX
HCTOYHUKOB (CIIPAaBOYHIUK,
Hay4HbIC 1 HAyJHO-
TIOMYJISIPHBIC W3aHH,
KOMITBIOTEpHBIE 0a3bl JaHHBIX,
pecypcesl HTepHEeTa)

XO0poI110 3HaeT XMMUYECKHE U
(U3UKO-XUMHIECKHE METOIBI
JUIS TIOJTy4€HHs JaHHbIX.
Xopouio yMeeT N0JIb30BaAThCS
CIIPaBOYHBIMH JaHHBIMH U
TIPOHU3BOJUTH HEOOXOIMBIE
pacdeTsl 7SI BBIIOJIHEHHS
71a00paTOPHOTo MPAKTUKYMa U
npocTeine UHKEHEpHbIe
pacuersl. XOpo1Io BiIaJeeT
METOJAMH UCCIIE0BAHUS
(M3UKO-XMUMHIECKHX CBOMCTB;
JIUTEPATYPHBIM [IOUCKOM
XUMHUYECKOH HH(POPMALIH C
HCIIOB30BAHUEM PA3TUIHBIX
HCTOYHUKOB (CIIPABOYHUK,
Hay4HbIe 1 HAyJHO-
TIOMYJIAPHBIC N3aHMUS,
KOMITBIOTEpHBIE 0a3bl JaHHBIX,
pecypcesl HTepHEeTa)

OTIUYHO 3HAET XUMHIECKHE U
(DU3UKO-XUMHIECKHE METOIBI
JUISL TTOTYYCHNUS TAHHBIX.
YBepeHHO yMeeT I0JIb30BaThCs
CIPaBOYHBIMH JJAHHBIMHU 1
MIPOU3BOJUTH HEOOXOJUMBIE
pacdeTsl IS BBIOTHEHHS
1a00paToOpHOro MPaKTUKyMa 1
MpocTeine UHKEHEPHbIE
pacudeTsl. YBEpEHHO BIaJeeT
METOJIaMHU HCCIIEN0BAHHS
(DU3MKO-XMMHYECKIX CBOHCTB;
JIUTEPaTyPHBIM ITOUCKOM
XUMHYECKOH HH(pOpMaIHH ¢
HCTIONb30BAHUEM PA3IHIHBIX
HCTOYHHKOB (CIPABOYHHK,
Hay4YHBIE I HAyYHO-
MOMYJISIPHBIC U3AHM,
KOMITBIOTEpHBIE 0a3bl TaHHBIX,
pecypcbl MHTEepHETa)
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Kon n
HAaHUMEHOBaHHe
KOMIIETeH NN

KOI{ 1 HAMMCHOBAHHC
HHIAUKATOPAa JOCTHKCHUSL
KOMIIETCHII MU

Kpurtepun ounennBanus pe3ybTaToOB 00y4eHHS

Onenka
«HEY/IOBJIETBOPUTEILHOY»
/ «He 3aU4TEHOY
0-59%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

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

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3aYTEHO
75-89%

OT max pEeUTUHIOBOU
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHON
90-100%

OT max peUTUHIOBOU
OIICHKH KOHTPOJIS

OIIK-5. Cnocoben
OCYIIECTBIISTh
JKCIEPUMEHTAIIbHbIC
HCCIICOBAHUS U
HCIBITAHUS 110
3aJIaHHOM METOJHUKE,
MIPOBOTUTH
HaOJIIO/ICHUS U
HU3MEPEHUS C YUSTOM
TpeOOBaHUT TEXHUKU
0€301IacHOCTH,
00OpabaThIBaTh U
HMHTEPIIPETHUPOBATD
IKCIIEPUMEHTAIIbHBIC
JIAaHHEIE

HOIIK-5.1. Ocywecmensem
9IKCHEPUMEHMATIbHbIE
UCCNO0BAHUSL U UCNBIMAHUS
no 3a0aHHOU MemoouKe

He 3HaeT XMMHYECKHE METOIbI
HCCIIeI0BaHMST XUMUIECKHX
MPOIECCOB HA SMIUPUUECKOM I
TEOPEeTHIECKOM ypoBHAX. He
yMeeT OCYILECTBIISTh
11ab0paTOPHBI XUMUIECKUI
9KCTIIEPUMEHT C COOII0JCHUEM
HOPM TEXHHKH 0€30IaCHOCTH; -
TI0JIL30BATHCS XUMUYECKHMH
pEeaKkTHBaMH, PaCTBOPUTEIISIMU H
XUMHUYECKOU MOCyH0H;
coOupaTh npocTeime
YCTaHOBKY JUIS TPOBEACHHUS
1a00paTOPHBIX UCCIEIOBAHUN;
TI0JIL30BATHCS (HU3UUECKHM,
XHMHYECKHUM 000pyI0BaHUEM.
He BnazeeT mpakTHYECKUMH
HaBBIKaMH PaOOTHI C
peakTHBaMu; MpueMaMu paboTh
B XMMUYECKOH 1abopaTtopuu

YacTHIHO 3HAaeT XUMUIECKHE
METO/IbI HCCIIE0BAHUS
XMMHYECKUX MPOLIECCOB Ha
SMIIMPUYECKOM U
TEOPETHYECKOM YPOBHSIX.
YacTHYHO yMeeT OCYLIECTBISTh
J1a00pATOPHBIA XUMUICCKUI
9KCIIEPUMEHT C COONIOAeHHEM
HOPM TEXHHKH 0€30I1acCHOCTH; -
MOJIE30BaThCS] XUMUYECKUMU
PEaKTUBAMHU, PACTBOPUTEIAMH U
XUMHUECKOH MOCya0H;
coOupaTp mpocreifmme
YCTaHOBKH JIJISL TIPOBEACHUS
71a00paTOPHBIX UCCIIEI0BAHNH;
HOJIB30BAThCS (PUIMUECKUM,
XHUMHUYECKUM 000pyJOBaHUEM.
Crabo BiajieeT NpakTHYECKUMHU
HaBBIKAMH Pa0OTHI C
pEaKTHBaMH; IpHEMaMu paboThI
B XUMHUYECKOH TabopaTopuu

XO0poI1110 3HAET XUMHUYECKUE
METO/Ibl HCCIIEIOBAHNS
XMMHYECKHUX IPOIIECCOB Ha
SMITUPUIECKOM H
TEOPETHYECKOM YPOBHSX.
XopoIIo ymeeT OCylecTBIATh
71a00pPaTOPHBII XMMUYECKHUHA
9KCTIIEPHMEHT C COOITI0ICHUEM
HOPM TE€XHHUKH 0€30MacHOCTH; -
HOJIL30BATHCS XUMUYECKHUMH
peaKTHBaMH, PAaCTBOPHUTEISIMU 1
XUMHUYECKOH MOCy0H;
cobupath npocreinme
YCTaHOBKH JUIS TPOBEACHHUS
71a00paTOPHBIX UCCIEIOBAHUIA;
HOJIb30BATHCS PU3UUECKHM,
XMMHYECKUM 000pyJOBaHHUEM.
Xoporio Braaeer
MPaKTHYECKUMH HaBBIKAMHU
paboThI C peakTHBaMHu;
npueMaMu paboThl B
XHMHYECKOH J1abopaTopuu

OTJINYHO 3HAET XMMHUCCKHE
METOBI UCCIIEIOBAHUS
XHUMHUYECKUX TIPOIIECCOB Ha
IMITUPHIECKOM H
TEOPETHIECKOM YPOBHSIX.
OTINYHO yMEET OCYIIEeCTBIATh
71a00paTOPHBIN XUMUYECKUI
9KCIIEPUMEHT C COOMI0ICHUEM
HOPM TEXHHUKH 0€30I1aCHOCTH; -
TI0JIb30BATHCS XUMUYECKUMH
peaKkTHBaMH, PACTBOPHUTEISIMU H
XUMHUYECKOH MOCyI0H;
cobupaTh npocreimme
YCTaHOBKH JUIS IPOBEICHHS
11a00paTOPHBIX UCCIIEOBAHHA;
TI0JIB30BATHCS (PH3UUCCKHM,
XMMHYECKHUM 000pyJOBaHUEM.
YBepeHHO BhajieeT
NPaKTHYECKUMHU HaBBIKAMHU
paboTHI ¢ peakTHBAMU;
npueMamu paboThl B
XMMHYECKOH J1aboparopun
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Kon n
HAaHUMEHOBaHHe
KOMIIETeH NN

KOI{ 1 HAMMCHOBAHHC
HHIAUKATOPAa JOCTHKCHUSL
KOMIIETCHII MU

Kpurtepun ounennBanus pe3ybTaToOB 00y4eHHS

Or1eHka O1eHka O1eHka OreHka
«HEY0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHUTEILHO» | «xXopouoy / «OTJIHYHO» /
/ «He 3aU4TEHOY «3aYTEHOY «3aYTEHOY «3a4TEHON
0-59% 60-74% 75-89% 90-100%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OT max pEeUTUHIOBOU
OLICHKH KOHTPOJISI

OT max peUTUHIOBOU

HOIIK-5.2. [Iposooum
Heobxo0uMble HAOAI00eHUs U
UBMEPEHUsL C YUemom

mpebosanuii mexHuKu
bezonacnocmu

He 3naer ocHOBHBIE IIpaBHIIa
TEXHHUKU 0€30I1aCHOCTH IIPH
pabote B XUMHUYECKOU
nabopaTopuu; OCHOBHBIE
METO/Ibl U IIPUEMBbI IIPOBEACHUS
9KCHEPUMEHTa; 1ab0paTOPHYIO
HOCYZy, B TOM YHCIIe
HU3MEPUTENBHYIO, U ITPaBIiIa
pabotsl ¢ Heil. He ymeer
HOJTE30BATHCS MIPABHIAMHU
Oe3omacHoi paboTHI B
XUMH9ecKoi adopartopun. He
BJIaJICCT OCHOBHBIMH IIPUEMaMH
paboTHI B XUMHYECKOI
712a00paTOpUH ¢ COOTIOICHUEM
HOPM TEXHHKH 0€30I1aCHOCTH

YacTu4HO 3HAET OCHOBHBIE
IIpaBUJIa TEXHUKH
Oe3omacHOCTH IIpH paboTe B
XHMHYECKOH J1abopaTopHu;
OCHOBHbIEC METO/IbI ¥ IIPHEMBI
MPOBEICHHUS SKCIIEPUMEHTA;
11abopaTopHyIO MOCYY, B TOM
YHCIIe U3MEPUTENBHYIO, U
npaBuia pabotel ¢ Heil. Caabo
yMeeT HOJIb30BaThCs
IIpaBUIaMK 6€30IacHOi paboTh
B XHUMHUECKOH 1a00paTopuH.
Cnabo BraieeT OCHOBHBIMH
npreMaMu paboThl B
XUMHYECKOH TabopaTopuu ¢
COOJIO/ICHHEM HOPM TEXHHKH
0e30IacHOCTH

X0poI1110 3HAET OCHOBHbBIE
IpaBUJIa TEXHUKH
Ge3omacHOCTH IIpH paboTe B
XHMHYECKOH J1abopaTopuu;
OCHOBHbIE METO/IbI ¥ IIPHEMBI
MIPOBE/ICHHUS SKCIIEPUMEHTA;
71a00paTOPHYIO MOCYAY, B TOM
YHCIIe H3MEPUTENBHYIO, 1
npaBuiIa paboTHl ¢ HEl.
YMepeHHO yMeeT MOJIb30BaThCs
IIpaBHIaMK 0€30MacHOi paboTh
B XHUMHYECKOH 1ab0paTopu.
Xopolo BiageeT OCHOBHBIMU
npueMaMu paboThl B
XUMHAYECKOH 1abopaTopuu ¢
COOJIOICHNEM HOPM TEXHUKH
6e30MacHOCTH

OLIEHKM KOHTPOJIA
OTaM4HO 3HAET OCHOBHBIE
NpaBUJIa TEXHUKH
6e3omacHOCTH TIpH padoTe B
XHMHYECKOH JTabopaTopu;
OCHOBHBIC METO/IbI M TIPHEMBI
MPOBECHHS SKCIIEPUMEHTA;
nabopaTopHyIO OCYAY, B TOM
YHCIIe U3MEPUTEIIbHYIO, H
mpaBuia paboTHI ¢ HEH.
OTIMYHO yMeeT MOJIb30BaThCs
npaBHIaMu O6e3011acHoi paboTE
B XMMHYECKOH JTa0OpaTOpHUH.
YBepeHHO Bi1ajieeT OCHOBHBIMH
npremMamu paboThl B
XUMUYECKOH J1abopaTopuu ¢
COOJIO/ICHHEM HOPM TEXHUKH
0e3omacHOCTH
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Kon n
HAaHUMEHOBaHHe
KOMIIETeH NN

KOI{ 1 HAMMCHOBAHHC
HHIAUKATOPAa JOCTHKCHUSL
KOMIIETCHII MU

Kpurtepun ounennBanus pe3ybTaToOB 00y4eHHS

Or1eHka O1eHka O1eHka OreHka
«HEY0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHUTEILHO» | «xXopouoy / «OTJIHYHO» /
/ «He 3aU4TEHOY «3aYTEHOY «3aYTEHOY «3a4TEHON
0-59% 60-74% 75-89% 90-100%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OT max pEeUTUHIOBOU
OLICHKH KOHTPOJISI

OT max peUTUHIOBOU
OILIEHKH KOHTPOJIS

HOIIK-5.3. Obpabameisaem u
unmepnpemupyem
noyyenvle
IKCnepumMeHmanvHvle OaHHble

He 3naeT MeToap1 06paboTKH
IKCIIEPHIMEHTAIIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
IIpaBHJIa IPEACTABICHUS
9KCTIEPUMEHTAIIBHBIX JaHHbIX.
He ymeer onuceiBath
HPOBEICHHBIC IKCIICPHUMEHTHI;
BBITOJIHATh PACUETHI C
HCHOJIb30BaHUEM
IKCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX TaHHBIX;
00pabaThIBaTh MOIYYEHHBIX
IKCIIEpIMEHTAJIbHBIC TaHHEIE;
BBICKA3bIBATh CBOIO TOUKY
3peHHUs B 00CYKACHUN
PpEe3yJIbTaTOB; IPOBOIUTH
OIIEHKY IPaKTUYeCKOn
3HAYMMOCTH PE3yIbTaTOB
uccnenosanus. He Bnaneer
MeToJIaMU 00pabOTKH
PE3yJIbTaTOB SKCIEPUMEHTA;

(DU3MKO-XUMHIECKHM
anmapaToM pacyeTHO-
TEOPETHYECKUX METO/IOB JUIS
U3Y4eHHS CBOMCTB BEIIECTB U
HPOLIECCOB € MX Y4acTHEM

Cnabo 3HaeT METOIbI
00paboTKH
9KCHEPUMEHTAJIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
HpaBuiIa MPeICTaBICHUS
IKCIIEPUMEHTAIIBHBIX JaHHBIX.
YacTH4HO yMeeT OITHCHIBATD
MPOBECHHBIEC SKCIICPHUMEHTBI;
BBITIOJIHATB PacyueThl ¢
HCIIONB30BaHHEM
IKCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX JJAHHBIX C
ommuoKkamu; oopabaTsBaTh
TOJTyYeHHBIX
9KCIEPUMEHTAJIbHbIC JAHHBIC;
BBICKA3bIBATH CBOIO TOUKY
3peHHUs B 00CYKACHUN
Ppe3yIbTaToOB; IPOBOIHUTh
OIIEHKY IPaKTUYeCKOn
3HAYMMOCTH Pe3yJIbTaTOB
uccnenosanus. Crnabo Bnajeer
MeToJaMH 00paboTKH
PEe3yJIbTaTOB IKCIIEPHUMEHTA;
(PU3UKO-XUMUYECKIM
anmapaToM pacueTHo-
TEOPETHYECKUX METO/IOB JUIS
W3Y4CeHHS CBOMCTB BEIIECTB U
MIPOLIECCOB C UX YYacTHEM

XopoI1o 3HaeT METOIbI
00paboTKH
9KCTIEpUMEHTAIbHBIX JaHHBIX, B
TOM YHCJI€ CTATHCTHYIECKHE;
MpaBuiIa MPEACTABICHUS
SKCIIEPHIMEHTAIIBHBIX JaHHBIX.
X0opomIo yMeeT ONHUCHIBAThH
NIPOBEACHHBIE YKCIIEPUMEHTHI;
BBITIOJTHSTE PacueThl ¢
HCIIOIb30BaHUEM
SKCIIEPHMEHTAIBHBIX 1
CIPaBOYHBIX JAHHBIX;
00pabaTeIBaTh MOTYIEHHBIX
SKCIIEPHIMEHTAIIbHBIC TAHHEIE;
BBICKa3bIBATH CBOIO TOUKY
3peHust B 00CYKICHUH
pe3yJIbTaTOB; IPOBOJIUTH
OLICHKY MPAKTHYECKOit
3HAYNMOCTH PE3YIbTaTOB
Hccieo0BaHusA. X0opouio
BJIaJIeeT METOIaMH 00pabOTKH
Ppe3yJIbTaTOB SKCIIEPHMEHTa,
(U3UKO-XUMHIECKHM
annapaToM pacyeTHo-
TEOPETUYECKHX METOOB IS
N3y4YeHHs] CBOWMCTB BELIECTB
MIPOIIECCOB C UX YIaCTHEM

OTIMYHO 3HAET METOIBI
00paboTKH
IKCIIEPHUMEHTAIIbHBIX JaHHBIX, B
TOM YHCJIE CTATHCTUIECKHE;
MIpaBHiIa MPEACTABICHHS
SKCTIEpUMEHTAIIbHBIX JAHHBIX.
YBepeHHO yMeeT OIHCHIBATh
MIPOBEICHHBIE YKCIIEPUMEHTHI;
BBITIOJTHSATE PacyeThl C
HCIIOIb30BaHIEM
9KCTIEPUMEHTAIBHBIX U
CIIPAaBOYHBIX JAHHBIX;
00pabaTheIBaTh MOTYYCHHBIX
SKCTIEpIMEHTAIbHbIE JaHHEIC;
BBICKa3bIBAaTh CBOIO TOUKY
3peHust B 00CYKICHIN
PEe3yJIbTaTOB; IPOBOJUTH
OLICHKY MPaKTHYECKOM
3HAYNMOCTH PE3yIbTaTOB
HCCIIEJOBAHUS. Y BEpEHHO
BJIaJieeT MeToJaMu 00paboTKU
Pe3yNbTaTOB SKCIIEPUMEHTA;
(DU3MKO-XMUMHIECKHM
anmapaToM pacyeTHO-
TEOPETHYECKUX METOJIOB JUIS
W3Y4EHHs] CBOWCTB BEILIECTB U
MPOIIECCOB C UX YJacTHEM
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6. YYHEBHO-METOANYECKOE OBECIIEYEHUE JTUCHUIIJINHBI
6.1. YueOHas uTeparypa, neyaTHble M31aHus OM0AM0OTEYHOr0 hoHIa

bubnuoTteunplii (OH YKOMILJIEKTOBAH MEYaTHBIMHU M3JaHUSMU U3 pacdera He meHee 0,25
9K3EMILIApA Ka)XJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJ0ro oOydarollerocs M3 4uciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOIIYIO IUCIUIUIMHY.

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xxumus: Y4ueOonuk s By30B / H.C. Axmeros.
— 13 u3n., M.: usn. Jlane, 2023. - 744 c.; - 6-¢ u3n., - M.: Beicur. mik., 2005. - 743 c.; - 7-e u3n.,
crep. - M.: Beicur. mik., 2006. - 743

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

1.3 Vraii f.A. O0mas u Heopranudeckas xumus: YueOHuk / S.A. Yrai. - 5-e u3g., M:
Beiciiik., 2007. - 526 c.; Yraii S.A.O0mas u Heopranudyeckas Xxumus: YueOnuk / S.A. Yrai. -
4-¢ u3g.. - M: Breicun.k., 2004. - 527 c.

1.4. HaymoB B.W., Ilauypun I'.B., ®ununnoB A.A. Xumuueckas CBsI3b B MEPEXOIHBIX
MeTaliax, CIiiaBax u ynpouHstonux ¢aszax, M., UHOPA-M, 2019. -311 c.

6.2. CnpaBouHo-Oubnorpaduyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckasi CBs3b M CTpOSHHUE BermiecTBa: MoHorpadus/ B.U.
Haymos, I'.A. Ilanuuesa, JI.H. Yerbip6ok, XK.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxnuit Hosropon, 2012. — 344 c.

2.2 Tankun A.JI. Xumus / AJL T'ankun, B.K Ocmanos. HI'TY um. P.E. AnckceeBa. —
Hwxnuit Hosropon, 2013. — 178 c.

2.3 HaymoB B.M. Kowmmuekchble coenuHeHus: Yu. mocobue/ B.M. Haymos, X.B.
Manynesuy, O.H. KoBanesa // H.Hosropoa. HI'TY um. P.E. Anekceera. 2019.- 173 c.

6.3. MeToauueckue YKa3aHusi, pCKOMECHIAUUHU U APYIrue MaTepuajbl K 3AHATUAM

B cnucok «Meroanueckue ykasaHus, peKOMEHIAUU U APYyTUe MaTepuasbl K 3aHATUIM
BKJIIOYAIOTCS METOJMYECKUE YKa3aHWA M PEKOMEHJALHMU IO MPOBEACHHUIO JabOpaTOPHBIX H
MPaKTUYECKUX YUCOHBIX 3aHSATUHN 1O TaHHOW AUCIUTUIMHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannvle NPenooasamenimu:

3.1 CmupnoBa JI.A. CtpoeHue aToMa: METOJIMYECKUE YKa3aHUS K TPAKTHUECKUM 3aHITUSIM
Mo Kypcy oOmeil U HeopraHW4ecKol XHUMHUHU [JIS CTYIEHTOB XHUMHUYECKMX M HEXUMHUYECKUX
crienManbHOCTEN AHEBHOM U BeuepHel popm oOyuenus / JI.A. CmupHoBa, JK.B. Manynesuuy, I'.A.
[Tanuuesa, I'.®. Bonoaun, JI.H. Yetsipbok, C.B. Kpacuoay6ckas // H. Hosropoa. HI'TY um. P.E.
Anexceena. 2007. 39 c.

3.2. KoBaneBa O.H. Crpoenue aroma. XuMHYecKas CBs3b: METOJA. YKa3aHHUS Uid
MIPOBEICHHUST KOHTPOJBHBIX Pa0OT M KOJJIOKBUYMOB IO KypCy OOIIeH XUMHH i CTYACHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIUATbHOCTEH THEBHBIX, BEYCPHUX U 3a09HBIX (hOpM oOydeHHS /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hoeropon, HI'TY um. P.E. Anekceena.
2015. 16 c.
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3.3. HaymoB B.M. XumMnueckas CBsI3b: METOJ. YKa3aHHUSl K MPAKTUYECKUM 3aHATHSAM 10
Kypcy OOmIeld XMMHH JUIS CTYJIEHTOB HEXMMHYECKHX CIICIIHATbHOCTEH JTHEBHBIX, BEUCPHUX U
3a04HbIX (akynpTeToB/ B.M. Haymos, JI.H. YetbipOok, I'.A. TTanuuesa // H. Hosropox, HI'TY
uM. P.E. Anexceesa. 2012. 37 c.

3.4. HaymoB B.M. KommnekcHble coenuHenus: Yd. mocobue/ B.M. Haymos, XX.B.
Marynesud, O.H. KoBanesa // H.Hosropon. HI'TY um. P.E. AnekceeBa. 2019.- 173 c.

3.5. KoBaneBa O.H. CgoiicTBa 2JIeMEHTOB: yueOHO-METOJI. TTocoOue K jad. paboTraMm 1o
Kypcy «OO01as 1 HeopraHuyeckas XUMHUsA», «XUMHS 3JIEMEHTOB» JJIs CTYACHTOB HalpaBJICHHMA
18.03.01 «Xumuyeckas texnosnorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuaiioBeneHue
U TEXHOJIOTHH MartepuaioB» Bcex (opm obyuenus / O.H. Kosanesa, XX.B. Manynesuu, T.B.
Cazontbesa // Huxamii Hosropoa, HI'TY uMm. P.E. Anekceesa. 2021. — 52 c.

3.6. HaymoB B.M. Kommuekchbie coenumHeHus, Mertoauueckue ykazanus K nab. U
MPAKTUYECKUM 3aHITHSIM I10 KypCy 0O0IIel M HEOPraHWIeCKOW XUMHUH ISl CTYICHTOB XUMHUYECKUX
cnenuansHocteit/ B.W. Haymos, I'.A. Ilannuesa, JI.H. Yetsip6oxk, // H.Hoeropoa. HI'TY um. P.E.
Aunexkceena. 2014.- 42 c.

3.7. Haymo B.M. Xumunueckasi cBsi3b: METOJI. YKa3aHUS K MPAKTUYECKUM 3aHATUAM I10
Kypcy oOOmield XMMHM Ui CTYJIEHTOB HEXMMHYECKHX CIIeIMaJbHOCTEH JIHEBHBIX, BEUEPHUX U
3a0unbIxX (hakynbreTos/ B.M. Haymos, JI.LH. Uetbipbok, I'.A. ITanuuesa // H. Hosropoa, HI'TY
uMm. P.E. Anekceepa. 2012. -37 c.

,6.3.2 Memoouueckue ykazanus, pazpaoomannvie HI'TY

3.1. Metoauueckie pEeKOMEHAALMK IO OpraHM3ali ayAuTOpHON paboThl. [IpuHSATHI
YueOHno-meronuyeckum copetomM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
DNEKTPOHHBIN agpec:

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

3.2 Meroanueckue peKOMEHIallMu [0 OPraHM3aluU U IJIAHUPOBAHUIO CaMOCTOSITEIIbHON
paboTsl cTyAeHTOB o nucuuruinHe. [Ipunsarel YueOno-metonnueckum coetom HI'TY um. P.E.
Anexkceesa, nporokon  Ne 2 or 22 anpens 2013 T. ONEeKTPOHHBIN
anpec:http://www.nntu.ru/RUS/otd_sl
lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 YuebHoe nocobue «lIpoBeneHue 3aHATHI C TPUMEHEHHEM HMHTEPAKTUBHBIX (HOpM U
MeTofioB  oOyuenuss», Epmakoa T.M., MWamkun E.I'., 2013 1. DjaexTpoHHBIHA
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHPOPMALIMNOHHOE OBECIIEYEHUE JUCIHUIIJINHBI

VYueOHBI TpolecC MO  JUCHMIUIMHE  O0ecredeH HEeOOXOAUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PacIpOCTPAHSEMOTO MPOTPAMMHOTO OOECIeUeHHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUIUIMHE ompeaeneH B Hactosimer PIIJ] u
MOJJIE)KUT OOHOBJICHUIO TPU HEOOXOAUMOCTH).
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7.1. Tlepeyenr pecypcoB HMH(GOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH  CceTH
«HTEepHET», HEOOXOAUMBIX /JISl OCBOCHHS TUCIHUTLIUHBI (MOTYJIs1)

HepequL MMpOorpaMMHLBIX NPOAYKTOB, UCITIOJIB3YCMbIX IIPU ITPOBCACHNUN PA3JIMYHBIX BUJOB

3aHATUN N0 TUCHUIUTUHE (OTKPBITBIA JOCTYM):

1.  Koncynsrantllnroc [DnexkTponsslii pecypc]|: CnpaBouHas mpaBoBasi cuctema. - Pexum

nocrtyma: http://www.consultant.ru/.

2. Hayunas  osnexktponHas  Oubmmoreka  E-LIBRARY.ru. - Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3. DaekTpoHHas oubimoreunas cucreMa IT0BOIDKCKOTO rocyIapCTBEHHOIO YHUBEPCUTETA

cepBuca [DnaekTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4.  DnekTpoHHO-OMONMMOTEYHas cucTeMa Znanium.com [DIEKTPOHHBIA pecypc]. - Pexum

nocrymna:http://znanium.com/. — 3ari. ¢ sxpaHa.

5. OtkpsiToe 00pa3oBanue [ DICKTPOHHBIN pecypc]. - Pexxum moctyna: https://openedu.ru/.

- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. O63op CMU. Ilonnomexcmosgas, mHoeoompaciesas 6asa oaunvix (B/])
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvt Oanublx Bcepoccuiickoeo uncmumyma HayyHoOUu U MeXHU4ecKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DJeKmpOHHbIl
pecypc]. - Peacum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8.  Vuueepcumemckas umgopmayuonnas cucmema Poccusa [Dnexmponnviii pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepedyeHb NMPOrpaMMHOro odecriedeHUsi U MHEOOPMANMOHHBIX CIPABOYHBIX

CHUCTEM

Taonuya 7 - Ilepeuens 31eKmpoHHbIX OUOTUOMEYHBIX CUCHEM

Ne HaumenoBanune 9bC Ccblika, Mo KoTopoii
ocymectpasercs xpocryn Kk I6C

1 KoHCynbTaHT CcTyIeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

Taonuuya 8 - Ilepeuens npocpammmnozo obecneyenus

IIporpammHoe obecnevenne, HCIOJb3yeMoOe B
YHHBEPCHTETE HA IOTOBOPHOI OCHOBE

IIporpammMHoe oGecneyeHne
CBO0OOJHOIO pacnpocTpPaHeHHus!

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, moamnucka
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 (yiumen3us Ne
42470655)

Microsoft Office (utien3ust Ne 43178972)

Windows XP suit. Ne 65609340

Office 2007 sum. Ne 43178971

Microsoft Windows XP Professional (iumensus Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npennpusrtue 8.1 (TUIEH3UNOHHOE COTITIANICHHE
Ne800908353 ¢ 3A0 «1C»)
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpaMmMHoOe oGecneuenne, HCMOJIb3yeMoe B
YHHBEpPCHTETe HA 10rOBOPHOI OCHOBE

IIporpammHoe obecnieyeHue
CBOOOJHOI0 pacpoCTPAHEHHS

Adobe Design Premium CS 5.5.5 (;munien3us Ne 65112135)

Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

Koncyaprantllnroc (Jorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepeueHb NPO(PECCHOHANBHBIX 0a3 JMaHHBIX M HWH(POPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM, K KOTOPBIM O0OecliedeH AOCTyN (yAaleHHbIH AocTym). JlaHHBIA nepedyeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU C TpeboBanusmMu OI'OC BO.

B nanHOoM paszene MoryT ObITh NPHUBEIEHBI PEeCypChl (CCBUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJNE3HYIO A Kypca WH(POpPMAlWIO, B T.4. CTATUCTHUYECKUE WIIHM CIPABOYHBIC

JaHHbIe, y4eOHbIe MaTepHalibl, OHJIaH KypChl U T.J.

Tabnuuya 9 - Ilepeuenv cospemenHHbIX
UHPOPMAYUOHHBIX CRPABOYUHBIX CUCHEM

npogheccuonanvuvix 06a3 OAHHBIX U

. OCTYII K pecypc aJIeHHbIN
HaumenoBanue npodeccnoHaJabHOM 0a3bl Jloctyn K pecypey (y
N AOCTYII C YKa3aHUEM
Ne AaHHBIX, HHPOPMAMOHHO-CIIPABOYHOM N
CCBLIKH/A0CTYII M3 JIOKAJIbHOM CeTH
CHCTEMBI
YHHBEPCHUTETA)

1 baza nmaHHBIX CTaHZAPTOB U  PEIVIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT //home/standarts
ONekTpoHHas 0a3a W30paHHBIX CTaTed  TIO )

2 P P http://www.philosophy.ru/
bunocopun
Ennuniin apxuB IKOHOMHUYECKHUX " .

3 P http://sophist.hse.ru/data_access.shtml
COOUOJIOTUYCCKUX NAaHHBIX
ba3zpl  nmanHpIX HanwoHanbHOTO  CcoBeTa 1O

4 . http://www.ncva.ru
OIIEHOYHOM JEeSATEebHOCTU
CnpaBouHas MpaBoBas cucrema .

) JIOCTYII U3 JIOKAJIbHON CETH
«Koncynsrantllimtoc»

WudopmaninoHHO-CIIpaBOYHAas cUCTEMa .

6 JOCTYT U3 JIOKATBHON CETH

«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCBHI U151 UHBAJINJIOB U JINIL C OB3

B T1abn. 10 yka3aH mepeueHb OOpa30BaTEeNbHBIX PECYpPCOB, HUMEIOIMUX (OPMBI,
aJaTUPOBAHHBIE K OTPAHWYEHUSM HX 3JI0POBbS, a4 TAK)KE CBEICHHUS O HAIWYMU CIIEIHAIBHBIX
TEXHUYECKUX CpPEACTB OOY4YEeHHs KOJUIEKTUBHOIO M HHIUBUAYaJIbHOIO TMoJib30BaHus. I[lpu
3aroJIHEHUH TaOJIUIBl MOXET OBITh HCHOJb30BaHAa HMH(OpMalMs, pasMelleHHas B IOApasJiene
«loctynHas cpena»  cneumanusupoBaHHoro pasnena caifita HITY  «Csemenus 00
obpasoBatenbHOM opranuzaimi» https://www.nntu.ru/sveden/accenv/

Tabauya 10 - Oobpazoeamenvhule pecypcol 013 UHEANU008 u auy ¢ OB3

Ilepeyenb 00pa3oBaTeIbLHBIX PECypPCOB,
Ne NPUCTIOCOOTEHHBIX JIJIA MCIO0JIb30BAHUSA
uHBaguaamu u Junamu ¢ OB3

CaeeHus 0 HAJIMYHMH CHENHMATBbHBIX
TEeXHHYECKHX CPeACTB 00y4eHHs
KOJIJIEKTUBHOTO M HHAMBHUAYAJIbHOI0
M0JIb30BAHUS

1 OBC «KOHCYNBTaHT CTYEHTa» 03ByYKa KHUT U YBeJIUW4YeHHUE mpudra
crienuaibHOe MOOUIIBHOE MTPHUIIOKEHHE -
OBC «Jlanb» H PHIOH
2 CHUHTE3aTOp peyH, KOTOPHIi

BOCIIPOU3BOJAUT TCKCTHI KHUT" U MCHIO
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

Ilepeuens 0Opa3oBaTe/IbHBIX PECYPCOB,
Ne NMPUCTOCO0JIEHHBIX IS MCIOJIb30BAHUS
uaBajgugamMu u gunamu ¢ OB3

CaeleHusl 0 HAJIMYUH CHENHATBHBIX
TeXHUYECKHUX CPeJACTB 00ydeHHs
KOJUIEKTUBHOT0 M MHIAMBUIYAJIbHOTO

MM0JIb30BaAHUSA

HaBUTI'allu1

3 OBC «lOpaiit»

BEPCHS JUIsI CIIA00BUISATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE JIJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

VY4eOHble ayAUTOPUH IS

MPOBEICHUS  3aHATHI

110 JUCHUIIIINHE,

O60py,HOBaHI/IeM U TEXHUYCCKHMU CPpEACTBaAMU O6y‘leHI/I$I, COCTaB KOTOPBIX OIPEACIICH B JaHHOM

paszerne.

Tabnuya 11 - Ocnawennocms ayoumopuil u nOMeW{eHUuil 0 CAMOCMOAMENbHOU
padomul cmyoeHmoe no OUCyUnIuHe

HaunmenoBanue . ITepeyeHb JUIEH3UOHHOTO
N OcHaleHHOCTh Ay M TOPHIA
AyJAUTOPUHA U o o MporpaMMHoOro o0ecreyeHu.
o IMOMCEIIICHUU U ITOMCIICHUHN
Ne NOMeLeHu i IJIs . PexBu3uThl
o oJdA CaAaMOCTOATECJIBHON
CaMOCTOATECJIBHOU A60ThI MOATBEPKIAAIOLICTO
padoThI P JOKYMEHTAa
1. Jlocka menoBas - 3 miT.
2. Ctonsl mabopaTopHbie (pabodee
MecTo cTyaeHTa) Ha 20 er.;
3. PabGouee mMecTo mpernogaBaTens —
1224a 2 mr.;

yueOHast ay AUTOPUS IS
MMPOBEACHUSA MPAKTUICCKUX
1 TabOpaTOPHBIX 3aHATHH,
IPYIIIOBBIX U

4. BeITsDKHBIE IKA(BI - 2 IIT;

5. ObopynoBaHue s TPOBEACHUS
71ab0paTOPHBIX 3aHATHH O
JUCUUILUINHE XUMHS:

mKkad CymIMIBHBIH - 2 IIT.,

WHIVBUIYTbHBIX r
KOHCYJIBTAIHI, SIEKTPOXUMHIECKHE TUEHKHU I
n3mepenus 3J1C XMMU4ECKoro
TEKYIIETO KOHTPOJIS 1
1 . 3J€MEeHTa - 3 IIT.,
TIPOMEKYTOHHOH 9NEKTPOJU3EPHI - 4 IIT.,
artectaiuy (kadeapa Beimpsimutenu b5-47 — 6 mir.,
«IIpousBoacTBeHHAsE pH-metper « ATVI-301» - 4 wir.,
0€30I1aCHOCTD, KOJIOTUS U | KanmopuMeTphl — 4 ImT.,
xuMus» T. Hroka#i BECHI AHAIUTHYECKHE 4 IIT.,
Hosropon, yia. Musuna, | suctwuiarop 19-10 - 1 wr.,
24) KOJIGOHArpeBaTeNy — 3 IiT.;
BOJILTMETPHI IM(ppoBsie B7-38 — 3 wT.,
BECHI TEXHUYECKUE — 2 IIIT.,
Tabnunpe! Menzaeneesa- 4 mir.,
nmabopaTtopHas XUMHUIECKast TIOCyIa 1
PEaKTHBEI
Ha0Op yueOHO-HAIJISIIHBIX TTOCOOMI
1247 1.Jlocka menoBast
y4eOHast ay TUTOPHS TSt 2. Pabodee mecTo mpemnoaaBaTens
MPOBEICHUS 3aHATHI 3. Pabouee mecto cryaenTta - 120
JIEKLIMOHHOTO U Yell.
CEMUHApCKOTo THUIIA,
TPYIIOBBIX U
2 WHIUBUAYAIbHBIX
KOHCYJIbTalluH,
TEKYIIETO KOHTPOJIS 1
MIPOMEXYTOUHOU

atrectanuu (r. Huoxani
Hogsropox, yin. Mununa,
24)
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HaumenoBanue . IlepeyeHb JTMIEH3MOHHOTO
N OcHaleHHOCTh Ay AMTOPH I
ayJAuTOPHUI U . . | MPOrpamMMHOIO0 o0ecreYeHusl.

N NMoOMellleHUil U moMeneHu i

Ne MOMeLeHUu a1 . PexkBU3UTHI

N JJISI CAMOCTOATEJIbHOM
CaMOCTOATEIbHOMN 2G0TI MOATBEPKAAOLIET0
padoThbI P AOKYMEHTA
6147

y4eOHas ay TUTOPHS TS
MIPOBEICHUS 3aHATUH
JICKIIMOHHOTO U
CEeMHHApPCKOT0 THIIA,
TPYNIOBBIX U
WHUBHUIYaTbHBIX
KOHCYJIbTallUH,

3 TEKYLIEr0 KOHTPOJIS U
IIPOMEXYTOYHOMI
artectanuu (kadeapa
«IIpousBoacTBeHHas
0€30IMaCHOCTD, YKOJIOTHS U
xuMus» T. Hxaui
Hosropon, Kazauckoe 1.,
12)

1.Jlocka menoBas

2. Pabouee MecTo mpemnoaBaTens
3. Pabouee mecTo cTyzneHTa - 64
Yell.

4. IlepcoHabHBIN KOMIBIOTED

1. Windows XP, Prof, S/P3 (moamucka
Dream Spark Premium, rorosop
NeTr113003 ot 25.09.14);

2. Dr.Web (c/u ZNFC-CR5D-5U3U-
JKGP ot 20.05.2024)

6265
y4eOHas ay TUTOPHS IS
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOTO THUTIA,
TPYNIOBBIX U
WHIUBUAYaTbHBIX
KOHCYJIbTallUH,
TEKYIIET0 KOHTPOJIS U
MIPOMEXYTOYHOU
arrectanuu (kadenpa
«[IponsBoacTBEHHAS
0€301aCHOCTb, DKOJIOTHS U
XuUMHS» T. HrokH#i
Hogropon, Kazauckoe 1.,
12)

1. Tocka menoBas - 1 mir;

2. Tabnuua JI.1. Menneneera - 1
IIT.

3. PabGouee mMecTo mperogaBaTeis
4. Pabodee mecTo cTyneHTa - 42
YellL.

10. METOJNYECKUE PEKOMEHJIALIMM OBYYAIOILIUMCS
MO0 OCBOEHMIO JUCHUTIIAHBI

10.1. O0mume MeToAMYECKHE PEKOMEHIAUMH I O0Y4YalOIIMXCH 10 OCBOCHHIO
AUCHUILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUH

JucuuruinHa « XUMHsL 3JIEMEHTOB» COCTOMT M3 TPEX CBSI3aHHBIX MEXIy co00# pa3zienos,
o0ecreunBaroIuX MOCIe10BaTeIbHOE U3YUYEHHE MaTepHaa.

OOyueHnue 1Mo JUCHUIUIMHE « XUMUS 3JIEMEHTOBY» OCYIIECTBIISIETCS B CIEAYIOUIMX (OpMax:

1. AynuropHble 3aHATHS (JIEKIUH, TaOOpaTOPHbIE 3aHATHS).

2. CamocrosTenbHas paboTa cTy/ieHTa (MIOATOTOBKA K JIEKIUSM, JJAOOPATOPHBIM 3aHATHSIM,
pellieHre JOMAIIHUX KOHTPOJIbHBIX pPaldOT, MOJArOTOBKA OT4YeTa Mo JabopaTopHOU paboTe,
WH/IMBUyalIbHAsl KOHCYJIBTAIIUSA C MIPETOAABATENIEM).

VY4eOHbIIT MaTepual CTPYKTYPHPOBAaH M H3YYCHHE IWCHUIUIMHBI TIPOU3BOAMTCS B

TEMaTUYeCKON TocienoBaTeIbHOCTH. KaxxaoMy 1ab0opaTopHOMY 3aHATHIO U CAMOCTOSITEIHHOMY
W3YYCHHIO MaTepuasia MpeAlecTBYeT JIEKIHs 1Mo JaHHOW TeMe. OOydJarommecss caMOCTOSATEIbHO
MPOBOMST TPEABAPUTENBHYIO TMOATOTOBKY K 3aHATHIO, MPHUHUMAIOT aKTHBHOE U TBOPYECKOE
ydacTiue B 00CYKJICHUU TEOPETHICCKUX BOMPOCOB, pa3dope MpoOJEMHBIX CHUTYaIlMid M TTOMCKOB
MyTel UX pelIeHus.

OrnrcaHue MocIeI0BaTeIbHOCTH ACHCTBUN 00yJaroIerocs:
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[Ipn u3yueHum Kypca cieqyeT BHUMATEIbHO CIylIaTh M KOHCIEKTUPOBATh MaTepual,
u3JaraeMblii Ha ayJUTOPHBIX 3aHATHAX. I ero MOHMMaHUS W KauyeCTBEHHOTO YCBOCHUS
PEKOMEHJIyeTCsl CeAyIolIas Mociae10BaTeIbHOCTh IEHCTBUM:

1. Ilocne oxkoH4aHWs Y4eOHBIX 3aHATUN MJIsl 3aKPEIUICHUS MaTepuana IpPOCMOTPETh U
00/TyMaTh TEKCT JICKIUH, TTPOCIYIIAHHOW CEroJIHs, pa300paTh paccMoTpeHHbIe Tpumepsl (10- 15
MUHYT).

2. Ilpu moAroToBKe K JEKIUH CIEAYIOIIEro JIHS MOBTOPUTH TEKCT MpenblIyllel JeKIuH,
MOJIyMaTh O TOM, Kakast MOJKeT ObITh creaytomas tema (10-15 munyT).

3. B Teuenue Hemenu BBIOpaTh BpeMmsi A pabOThl C JUTEPATypoill B 3JIEKTPOHHOM
oubnmmoreynoi cucreme (o 1 gacy).

4. Tlpu moAroToBKe K JIaOOPaTOPHOMY 3aHSATHIO MMOBTOPUTH OCHOBHBIE MOHSTHUS IO TEME,
U3y4uTh NpUMEpbl. Pemias KOHKPETHYIO CUTyalMio, — MPEIBApUTENBHO TIOHATH, KaKOM
TEOPETUUECKHI MaTepual Hy»KHO UCIOJIb30BaTh. HaMeTuTh miaH pemieHus, nornpodoBaTh Ha €ro
OCHOBE pemuTh 1-2 3amaum.

KonrtaktHas paGoTa MOXET Takke NPOBOAUTHCA B DJIEKTPOHHON HWHGOPMAIMOHHO-
obOpasoBarenbHOl cpeae yHuBepcurera (mainee - OWMOC). B cioyuae mnpoBeAeHUS YacTH
KOHTakTHOW paboTel mo nuciuiuimie B DMOC (B COOTBETCTBUM C pPACIHCAaHUEM Y4YEOHBIX
3aHITHI), TPYI0EMKOCTh KOHTAaKTHOH padoThl B DOC skBUBalIeHTHA ayAUTOPHOM paboTe.

[Io uroram Tekymiel ycreBaeMOCTH CTYIEHTY MOKET OBITh BBICTAaBIIEHA OLIEHKA I10
IIPOMEKYTOYHOW aTTeCTAllMi B COOTBETCTBHHU 32 HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITIOJTHUBIIME BCE 00s3aTENIbHBIC BU/bI 3alJIAHUPOBAHHBIX YUYEOHBIX 3aHITHH K MPOXO0XKICHUIO
MIPOMEKYTOUYHOM aTTeCTaluu (IK3aMEHY).

Pe3yabraT 00ydyeHusi cuurtaercss cGopMHUPOBAHHBIM HA NMOBLILIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COIEPIKaHNE Kypca OCBOCHO IMOJIHOCTHIO. IIpu yCTHBIX coOeceIoOBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, TOCIEI0BATENILHO, YETKO U JIOTUYECKU M3J1araeT yueOHbI MaTepua; CBOOOIHO
CHpaBisieTCsl C 3ajJadaMH, BONPOCAMH M JPYTMMH BUIAMH 33JaHHUN, HCIIOJNB3YeT B OTBETE
JOTIOTHUTEIbHBIA MaTepuan. Bce mpemycMoTpeHHble pabouell yuyeOHON mporpamMmoin 3afaHus
BBIIOJIHEHBl B COOTBETCTBHHM C YCTAaHOBJIIEHHBIMH TpeOOBAaHUSMH, CTYICHT CIIOCOOCH
aHAJTM3UPOBATh TMOJYYEHHBIE PE3YyJbTAaTbl, NMPOSBISAET CAMOCTOSTEIBHOCTh IPU BBINOJIHEHUH
3a/1aHUM.

Pe3ysabTaT 00yueHHMsi cuuTaercss c(pOPMMPOBAHHBLIM Ha NOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJIEpPIKaHNE Kypca OCBOSHO MONHOCThI0. [IpH yCTHBIX coOecemoBaHUsIX CTYIEHT
MOCJIEI0BATENIbHO, YETKO M JIOTMYECKU CTPOMHO M3jaraer y4eOHBbI MaTepuall; CIpaBisercs C
3a/ladyaMM, BONPOCAMHM M JPYIMMH BUJAMH 3aJaHul, TpeOyroIMX NPUMEHEHHs] 3HAHUMN; BCe
IpeIyCMOTpPEHHBIe paboyeil ydyeOHOH mnporpaMMol 3aJjaHMs BBINOJHEHBl B COOTBETCTBUM C
YCTaHOBJICHHBIMH TPEOOBAaHUSMH, CTYACHT CIOCOOEH aHAIM3HMPOBATH IOJyUYEHHBIE PE3YJIbTATHI;
HPOSIBIISIET CAMOCTOSITEILHOCTD MPH BBITIOJIHEHUH 3a/1aHUi

Pe3ysbTaT 00yyeHusi cuuTaercss Hec(hpOPpMHUPOBAHHBIM, €CIIU CTYACHT IIPU BHITIOJTHEHUH
3aJjaHUi He JEeMOHCTpPHpYeT 3HaHMH y4eOHOro marepuania, JOIMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBITIOJHSET 3a/IaHUS, HE JIEMOHCTPHPYET HEOOXOJMMBIX yMEHHH,
Ka4eCTBO BBINOJIHEHHBIX 33JaHUH HE COOTBETCTBYET YCTAHOBJIECHHBIM TPEOOBaHMUAM, KAu€CTBO UX
BBITTOJIHEHHS OIIEHEHO YUCIIOM OajUIOB HUXKE TPeX MO OINEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanueckue yKa3aHus JJisl 3aHATHI JIEKIIHOHHOTO TUIA

CrynentaM, 4TOOBI XOpOIIO OBIAACTh YUYEOHBIM MaTepHUaioM, HEOOXOJMMO BBIPaOOTATh
HABBIKM TPABWIBHOW M IUIaHOMEpHOW pabotThl. Ilepen Hayamom JEKIMOHHBIX 3aHSATHUH HAJO
MPOCMOTPETh BCE, UYTO OBLIO CHENaHO B MPEABIAYNIHH pa3. DTO IMO3BOJUT COCPEIOTOYHTH
BHUMaHUE M BOCCTAHOBUTH B MaMATH YK€ HMMEIOIUECS 3HaHHs MO JaHHOMY mpeamery. Kpome
TOTO, TAKOW METOJ] TIOMOYKET JIy4Ille 3allOMHUTh, KaK CTapoe, TaK U HOBOE, YIIIyOUT TTOHUMaHUE
TOTO U JPYTOro, TaK KaK MPHU STOM yCTaHABIUBAIOTCS CBSI3U HOBOTO CO CTapbIM, YTO SIBJISIETCS HE
TOJIBKO 00s3aTeIbHBIM, HO W OCHOBHBIM YCIIOBHEM TIyOOKOTO OBJIAJeHUs MarepuaioMm. YUem
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JeTajbHee N3yd4aeMoe aCCOI[MUPYETCS C M3BECTHBIM pPaHee, TEM IPOYHEEe COXPAHSETCS B TAMSITH U
OBICTpEe BCIIOMHHTH, KOT1a TpeOyeTcs.

[lpuctynas K W3yYeHWIO HOBOTO MarepHuala, HEOOXOJUMO COCPEIOTOYHTHCS, T.C.
CKOHIICHTPUPOBATh BHUMAHKUE U HE OTBJICKATHCS OT BBITIOJHSAEMOM PaOOTHI, TOMHSI, UTO YKEJIAHUE
3allOMHUTH SIBIIICTCSI TapaHTHUEH YCIENIHOH paboThl, OTCYTCTBHE K€ BOJHM K 3allOMUHAHHIO
cHIXKaeT 3(HEeKT BOCIIPHUSITHS.

Cremyer MOMHHUTB O TOM, YTO 4Yepe3 JICKIUIO MePeIaeTCsl HE TOJIBKO CUCTEMAaTH3UPOBAHHBIH
TEOPETUYECKHI MaTepuan, HO W TOCTUTACTCS METOAMKAa HAYYHOTO HCCIICIOBAaHUS W YMEHUE
CaMOCTOSITENILHO Pad0TaTh, aHAIM3UPOBAThH PA3IMYHOTO POJIa SIBICHUSI.

3anuchiBaTh Ha JIEKIIUA HEOOXOAMMO TJIABHOE, HE CTPEMsCh 3a(pMKCUPOBATH BCE CIOBO B
cJIoBO. BrIOpaTh ke riaBHOe 0e3 NMOHMMaHHS NpeIMeTa HeBO3MOXKHO. Hamuume coOCTBEHHOTO
KOHCIIEKTa JICKIUH IIO3BOJISICT €IIe pa3 O3HAKOMUTHCA, IMPOJyMaTh, pa3o0paThCsi B HOBOM
MarepHale, TaKk Kak HeIOCTATOYHO XOPOIIO MOHSAThIC BO BPEMs JICKIIMH TOJIOXKEHHUS MOTYT OBITh
BOCCTAHOBJICHBI B TIAMSTH, COTNOCTaBICHBI C JPYTUMU, ITOJAYMaHbBI, JOMOJHEHBI, YSICHCHBI H
pacuIipeHbl C MOMOIIBI0 YYeOHOH JINTepaTyphl. 3alMCH SBISIFOTCS MTOCOOUSMU JIJIsl IOBTOPEHUS,
JTAIOT BO3MOKHOCTh OXBATUTh COZAEPIKaHUE JIEKIIUH U BCETO Kypca B IIETIOM.

[Tpu 3TOM XOpOIIIO OBIIAIETH COACPKAHUEM JICKITUH — 3TO:

- 3HaTh TEMY;

- MIOHUMAaTh 3HAYCHHUE U BAKHOCTH €€ B JIJAHHOM KypCe;

- YETKO MPEJCTABIATH TUIAH; - YMETh BBIJICIIUTh OCHOBHOE, TIIABHOEC;

- YCBOUTh 3HAUCHHUE IPUMEPOB U UILTHOCTPAIIHIA; -

CBSI3aTh BHOBB ITOJIYYCHHBIC CBEJICHUS O MIPEIMETE WIIH SBICHUH C yKE UMEIOITUMUCS;

- IPEJICTABISATh BO3MOXKHOCTh U HEOOXOMMOCTh IPUMEHEHHS MTOJTYYCHHBIX CBEIICHHIA.

N3ydenne TeOpeTHUECKOro MaTepralia B JAHHOM Kypce He OIpaHUYMBACTCS TOJATOTOBKON K
JeKIMsIM M pabdoTOW Ha JaHHOM BUJAE 3aHATHH. JIEKIIMOHHAs 4YacTh Kypca OpraHMYECKH
B3aMIMOCBSI3aHa C WHBIMH BHUJAMH pa0OT: HAIMHMCaHWEM KypCOBOH paboOThl, ydacTHEeM B
71a00paTOpHBIX paboTax, MOArOTOBKOM M CAauei SK3aMeHa 10 JUCUHUILUINHE, B CTPYKTYPE KOTOPBIX
TakXke 0OJIBIIIOE 3HAYCHNE HMEET CaMOCTOSITeIbHAs padoTa CTy/IeHTa.

10.3. MeToauyeckue YKa3aHMsl 10 OCBOCHHMI0O JHCHUIUIMHBI Ha Ja0opaTOpPHBIX
padorax

Metoaudecku 1a00paTOpHbIE 3aHATUS COCTOSAT U3 TPEX B3aMMOCBS3aHHBIX CTPYKTYPHBIX
€IMHUL: OOIIEHHUsI CO CTYJICHTOM, KOHTPOJS YPOBHS 3HaHMM M pabOThl CTyAEHTa ¢ y4deOHO-
METOIUYECKUMH pa3paboTkamMu Kadeapbl K J1a0OpaTOPHBIM 3aHATUSM U BBIIIOJHEHUS UM
nabopaTopHoro 3ajgaHus. B mpoiecce oOIIEHHS CO CTyJIEHTOM IMpernojaBarelb IpOBEepseT
0a30BbIe 3HaHUS 00y4aeMbIX — OIPOC, JTaeT UM JIOMOJIHUTENbHYI0 HHPopManuio. [anee cnenyer
caMoCTOsiTeNIbHasE paboTa CTYIEHTOB, KOTOpasi BKIIIOYAET BBHIMOJIHEHHUE J1a0OpaTopHON paboThl B
COOTBETCTBUM C HUHCTpyKuMeH (yueOHO-METOIMYEeCKUMHU  pa3paboTkamu  Kadenpsl K
71a00paTOPHBIM 3aHATHUSIM).

JlaGoparopHble pabOThl BBHINOJHSAIOTCA IO MATH OCHOBHBIM paszfesiaM JHUCUUIUIMHBI,
KaX/bli M3 KOTOPHIX pa3OMUT Ha psa TeM. BeimonHeHue 1abopaTOPHOrO MpaKTHKyMa TpedyeT
00s3aTeNpHOTO NocelleHus JadopaTopuit Kadeapsl.

JIaGopatopHble pPabOTBl MO3BOJSAIOT TNPHOOPECTH CTYACHTAM YyMeHHs pabdoTaTh ¢
XUMHYECKHMH peareHTaMu, MocyJ10i U nmpruOopaMu, OCyIIECTBIATh XUMUYECKUN SKCIEPUMEHT U
IPOBOJUTH NEPBUYHbIE HAy4HbIE HccienoBaHus. B maboparopHble pabOThl BBEJEHBI AJIEMEHTHI,
MOBBILIAIONINE UHTEPEC CTYJAEHTOB K HUM M MX [MO3HABATEIbHYIO aKTUBHOCTb. [IJis MOBBIICHUS
MIO3HABATENIbHOM aKTUBHOCTH CTYJCHTOB U NMPUOOPETEHHS UMM MEPBUYHBIX HABBIKOB HAyYHOTO
UCCJIEIOBaHMSI, B OSTH KJIACCHYECKHE J1abopaTOpHbIE padOThl BBEJEHBI 3JIEMEHTHl HAYYHOI'O
UCCIJIEJOBAHMSI, KaK-TO:

a) CaMOCTOSTENBHO N0/100paTh PEaKTUBHI JIJIsl MPOBEACHUS TOW UM MHON peaKiny;

0) OOBSICHUTH NMPOTEKAHUE OJHOM PEaKLUUH M He MPOTEKaHWe APYroi, Ha MEpBBIN B3I
MoI00HOM, peaKIny;
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B) MpeacKa3aTh MPAKTHYECKOE 3HAYEHWE TOW WM WHOW PEaKIuH, COMPOBOXKIAIOIIEHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

CryneHTy peKoMeHAyeTCsl CleAyIolas cXxeMa MoJIr0TOBKU K TaOOpaTOpHOMY 3aHSITHIO:

1. O3HaKOMUTBCS C IUIAHOM 3aHATHS, KOTOPBIA OTpa)kaeT COACpP)KAHUE IPEITIOKEHHOU
TEMBI.

2. [IpopaboTaTh KOHCIIEKT JIEKIIUH.

3. [IpounTtarh OCHOBHYIO U JONOJHUTENBHYIO JINTEPATYPY.

B mpouecce moarotoBku K J1abOpaTOPHBIM 3aHATHSAM, HEOOXOIMMO OOpaTtuTh ocoboe
BHMMaHHUE Ha CaMOCTOATEIIbHOE M3YYEHUE PEKOMEHAOBaHHOW smrepaTypshl. I[Ipu Bceil momHoTe
KOHCIIEKTUPOBAaHUS JIEKUMM B HEH HEBO3MOXXHO M3JI0KUTh BECh MaTepuan H3-3a JIMMHUTA
ayuTopHbIX yacoB. [loaToMy camoctosiTenbHas pabota ¢ yuyeOHUKaMH, Y4eOHBIMH MOCOOHSIMH,
Hay4HOMW, CIIPABOYHOM JIMTEpPaTypoOH, MarepuaiaMu IMEpPUOAUYECKUX H3AaHuil u MHrepHera
aBisieTcss Haubosee 3(PPEKTUBHBIM METOJOM IMOJTYYECHHs JOMOJHUTEIbHBIX 3HAHHUM, MMO3BOJISET
3HAYUTEIBHO AaKTUBU3UPOBATh NpoOIecC OBIageHus HH(popMaimei, crnocodbcTByer Oonee
IyOOKOMY YCBOGHHIO HM3ydyaeMoro matepuaina, (GOpMUPYET VY CTYJIEHTOB OTHOIICHHE K
KOHKpETHOH Ipobiieme.

1. OTBeTUTH Ha BOMPOCHI IIJIaHA JaOOPATOPHOTO 3aHATHUSI.

2. BbINOJIHUTE AOMAIIIHEE 3a/JaHUE.

3. [Ipu 3atpynHeHusx copMyIupoBaTh BOMPOCH! K MPENOAABATEIIIO.

PesynpTar Takoil pa®OTBHl MOJKEH MPOSIBUTHCS B CIHOCOOHOCTH CTYJIEHTa CBOOOJHO
OTBETUTH Ha TEOPETHUYECKHUE BOMPOCHI, BHICTYNATh U Yy4aCTBOBATh B KOJIJIEKTUBHOM OOCYKICHHU
BOIIPOCOB M3y4aeMOW TEMbI, IPAaBUIbHO BBIIOJHATh MPAKTUUECKUE 3a/laHus, KOTOpPBIE JAIOTCS B
¢doH/Ie OLIEHOYHBIX CPEJICTB AUCIUILTUHBIL.

[Tocne BBIMONHEHUS KaXIOW J1abOpaTopHOl pabOTHI CTYAEHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAIOTCS IIeNIM paboOThl, X0 paboThl, aeTCsi PUCYHOK U OMUCAHUE YCTaHOBKH,
TabJIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIIEHUS U BBIBOJIBI.

B mpomecce ¢QopmupoBaHUS AIKCIEPUMEHTAIbHBIX YMEHUH CTyIEHT oOydaercs
MPEJICTaBISTh UHPOPMALIHMIO 00 HCCIe0BaHNU B YETHIPEX BUIAX:

- B BepOaJlbHOM: ONKCHIBaTh OSKCIIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJEIb
HKCIEPUMEHTA, (PUKCUPOBATh BHUMAHUE HAa U3MEPSAEMBIX BEJIMUMHAX, TEPMHUHOJIOTUY;

- B TAaOJMYHOM: 3alOJHATh TaOJIMIBl JAaHHBIX, JIEXKAIUX B OCHOBE IOCTPOCHUS
rpauKoB);

- B TpaueCcKOM: CTPOUTH I'paHKH 10 TAOIUYHBIM JaHHBIM, YTO JAET BO3MOKHOCTh
nepexo/ia K BbIIBH)KEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIMUYUHAMU;

- B BHMJE MaTeMaTHMYeCKUX ypaBHEHUH: JaBaThb MaTeMaTUYECKOE OIMCaHUE
B3aMMOCBSI3M BEJIMUNH, MaTeMaTH4YeCKoe 0000IIeHHE.

Ha naGopaTopHBIX 3aHATHAX NPUBETCTBYETCS AKTHUBHOE YydacTHE B OOCYKIECHUH
KOHKPETHBIX CUTyaluii, CocOOHOCTh Ha OCHOBE NOJYYEHHBIX 3HAHMH HaXOAWTh Haubojee
3¢ (eKTUBHbIE PELICHHUS NOCTABIEHHBIX MPOOJeM, YMETh HaXOJUTh MOJE3HbIN TOMOIHUTEIbHBIN
MaTepua 1o TEMATUKE 3aHATHI.

[Ipu oneHuBaHUM J1a0OPATOPHBIX PaOOT YUUTHIBAETCS CIIETYIOIIEE:

- KAayeCTBO BBIMOJIHEHHUS] HIKCIIEPUMEHTAJIbHO-TIPAKTUYECKOW YacTu paboThl U
CTETEeHb COOTBETCTBHSI PE3yJIbTaTOB pabOTHI 331aHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0popMIIEHHs OTueTa 1o padore;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI P 3aIIUTE pabOTHI.

IIPY BBIIOJIHEHUN MU KOHTPOJIBHBIX 3a/1aHUH.

10.4. MeToanuyeckne yKa3aHus 1o CaMOCTOSITeIbHOI padoTe 00y4arouuxcs

CamocrosrenbHass paboTa CTyAEHTOB IOJpa3yMeBaeT IMOATOTOBKY IO BCEM pasjesiaM
JUCLHUIIINHBL «XUMHUS JJIEMEHTOBY» M BKIIOYAET MOArOTOBKY K JIEKIMSAM W IPAKTHUYECKUM U
71a00paTOPHBIM 3aHATUSAM, pabOTy ¢ y4yeOHON W Hay4yHOH JUTEepaTypoi, pelieHne KOHTPOJIbHBIX
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JIOMAIIIHUX paloT, pelIeHue 3a1a4, HOJrOTOBKY K 9K3aMEHY.

CamocrosarenbHass pabora oOecrieyuMBaeT IMOATOTOBKY OOydYalomerocs K ayIHuTOPHBIM
3aHATHSAM M MEPOIPHUATUAM TEKYIIEro KOHTPOJS U IMPOMEKYTOUHOW aTTeCTallMH MO0 HU3ydaeMou
JUCHUIUTMHE. Pe3ynpTaThl 3TOM MOATOTOBKM MPOSIBISIIOTCA B aKTHBHOCTH OOYYaromlerocs Ha
3aHATUSX M B KAaueCTBE BBIMOJIHEHHBIX IMPAKTHYECKMX 33JaHUN M Jpyrux (opM TEKyIIero
KOHTPOJISL.

IIpy BBINONHEHUM 3aJaHU IS CAMOCTOSITEIBHOM PabOThl PEKOMEHAyeTcs MpopadoTKa
MaTepUaAIOB JIGKUUU [0 KaXJOW MNPONUIACHHOM TeME, a TaKKe HU3Yy4CHHUE PEKOMEHIyEeMOU
JUTEpATyphl, IPEACTABICHHON B pa3zene 6.

B mpouecce camocToATenbHON pabOThl MPU HW3YYEHUH AWCHUILIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyIUTOPHSIX A CaMOCTOATENbHON padoTh
(ykazano B Tabn. 11). B ayamropmsx wumeercs JocTyn 4epe3 HH(POPMAIMOHHO-
TEJIEKOMMYHUKAI[MOHHYIO ceTh «VIHTEepHET» K 3JIEKTPOHHOM HMH(OPMaLMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekTporHoi oubroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJEC pPACIOJAraloTcsl y4deOHble M y4eOHO-METOAMYECKHE MaTepHalbl, KOTOpble MOTYT OBbITbh
MCIIOJIb30BaHbI JIsl CAMOCTOSATEIbHON PadOThI IPU U3YUYEHUHU AUCLUILINHBI.

Jns obywaromuxcs 1o 3a04HO (hopMe 00ydeHus camocTosiTelbHas paboTa sBIseTcs
OCHOBHBIM BHJIOM YYEOHOH J1€ATEIbHOCTH.

10.5. MeToanueckne yKa3aHusl Uil BbINOJHEHUSI KOHTPOJIbHBIX padoT

[Ipn u3ydeHun kypca «XHUMHUU 3JIEMEHTOB» MPOBOAMUTCA 3 KOHTPOJBHBIX PAOOTHI MO
paszaenam JUCIUTIIUHBI.

B xontponbHyto paboty Ne 1 BXomsT Bompochl 1o crpoeHue aroma u Ilepuogmdeckomy

3akony uMm. J[.VM. MenneneeBa: 3aganue 1- 25 (mo BbIOOpY IperojgaBaTelisi) U3 METOIUYECKUX
ykazanmii: JI.A. CmupHoBa, JK.B. Mamynesuy, I'.A. [lanudesa, [.®. Bonoaun, JI.H. YerbipOok,
C.B. Kpacnonyb6ckas. Ctpoenne aroma. H. Horopon. HI'TY um. P.E. Anekceea. 2007. 39 c.

B xonTposbHyto pabdoty Ne 2 BXOAST BOIPOCHl IO XMMHUYECKOM CBs3u: 3anada 1-29 (mo
BbIOOpY mpernoaaBarens) u3 meroauueckux ykaszanui: O.H. Kosanesa, T.B. Ca3zontheBa, A./l.
CamconoBa Crpoenue aroma. Xumuueckas cBsizb. H. Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

B xoHTposabHYyI0 paboTy Ne 3 BXOAAT BONPOCH O KOMIUIEKCHBIM COECMHEHUSM: BapUaHT
1-25 (mo BeIOOpY mpemnojaBaTens) U3 Meroauueckux ykasanuii: B.M. Haymos, I'.A. Ilannyesa,
JILH. Yetripoox Kommnekcusie coequnenus. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2014. 51
c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA OCBOEHUA INUCHUTIJIMHBI

TunoBbie KOHTPOJIbHBIC 32/IaHNS WJIH HHbIE MaTepHa/bl, HCOOXO0AUMBbIE /ISl OLCHKH
3HAHWH, YMEHH i, HABBIKOB M (MJIM) ONBITA B X0/I¢ TEKYIIEro KOHTPOJIS yCIeBaeMOCTH

Bonpocsl, nHAMBUAYaNbHbIE 330aHNS U 33JJa4M [TPEICTABICHBl B METOJUYECKUX YKa3aHUAX
K IPAKTUYECKUM U JTaOOpaTOpHBIM 3aHATUsAM [3.1 — 3.5], mpeacTaBieHHBbIX B 1. 6.3.

Ilpumepvt munoewix 3a0anuii:

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

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

1. aauBuayanbHOE pelIeHre 337add M0 XUMHUYECKOW CBA3M U CTPOCHHIO MOJIEKYH (IO
BBIOOpY TpenojaBareisi W3 METOAMYECKMX YKa3aHuUM K JabopaTOpHBIM M MPAKTHUYECKUM
sansaTusM: HaymoB B.M. Xumundeckass cBsA3b: METOJ. yKa3aHUS K NPAKTUYECKUM 3aHATUAM 110
Kypcy oOmeld XUMHUHM JUIs CTYJ€HTOB HEXMMHUYECKUX CIELHaTbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0uHbIX ¢akynabTeToB/ B.1. Haymos, JI.H. Yersipook, I'.A. Tlannuesa // H. Hosropon, HI'TY
uMm. P.E. Anekceera. 2012. 37 ¢.)

THUITOBBIE 3AJIAYH:
1. CocraBpTe BaJICHTHBIE CXEMBI CIEAYIOIIUX MOJIEKYJI M HOHOB, OIPENEIUTE

KOBaJCHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B JaHHBIX COCAMHEHUSAX:

a) HzS, SO, SOz, CSy;

6) C2H2, COS, CsHs, CCly;

B) NH3, NH4*, HCN, NH.0H;

r) H202, H30", OF3, Oy;

1) NCls, N203, N2Ha, N2;

e) CH4, COClz, CH3COOH,;

k) HNOs, NF3, AIN, NH40H,;

3) PH3, H3PO4, POCls, PH4™;

u) SO2Cl, H2SO4, SO3, BCls;

k) AlCls, CI20, CIF3, COCly;

1) H2CO3, CoHs, HCOOH, COSe;

M) AsH3, H3AsOa, AlAs, As,Ss;

H) HCIO, CIFs, ClO2', ClOs;;

0) SiHa, SISy, SiO3%, AsHa:

) HNO, PCls, POs*, AlP.

2. YKaxuTe, KaKue YacTHIIbl SBIAIOTCS JOHOPAMHU U KaKHE aKIENTOpPaMH B CIEAYIOLINX
COCTMHEHUSX:

a) [Hs0]", [BeCl4]?;

6) [BF4]", [SiFs]%;

B) [BH4]", [GaCls]*;

r) [AIF4], [GeClg]?.

3. Kaknwe u3 yKa3aHHBIX MOJICKYJ M WOHOB SIBIISIIOTCS TOTCHIUATBHBIMU JIOHOPAMHU?
[ToTeHIMaTFHBIMA aKIIETITOPAMU?

a) Cu?*, H20, OH", Ag*;

6) CN-, BF3, SiCly;

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

4. Kakue opOutanu aroma a3zoTa y4yaCTBYIOT B 0OOpa30BaHUU KOBAJCHTHBIX CBSI3eH B
coequnenusax: NF3, NOs', NO2, NH4™?

5. CocTaBbTe CXEMBI paclpe/eleHUs] BAJICHTHBIX JJICKTPOHOB aroMa 0opa B OCHOBHOM U
BO30YKIEHHOM COCTOSIHHUSX. CKOJBKO KOBAJICHTHBIX CBS3€H 1O OOMEHHOMY W IO JOHOPHO-
aKIETITOPHOMY MEXaHU3My OH MOXeT oOpasoBarh? [IpuBeauTe TpPHUMEPHI COOTBETCTBYIONIUX
coenuHeHui. Kakyro cTerneHb OKUCICHUS MTPOSBIISAET OOP B 3TUX COSTMHEHUSX ?

6. MoXeT I KOBaJIGHTHOCTh a30Ta ObITh paBHON HOMepy Tpynmbl? OOBSICHUTE MEXaHU3M
obOpazoBanus noHa NOsz. Kakyro creneHb OKHCIEHHS U KOBaJCHTHOCTH IMPOSBISET a30T IpH
oOpa3oBanuu ngaHHoro woHa? IlpuBenuTe MpUMephl COENWHEHUH a30Ta C TMOJOXKU TEIbHOU U
OTPHUIIATEIILHON CTENEHBIO OKUCIICHHUSI.

7. Hanmmmure popmyiel coenuuennii pocdopa ¢ aTlFOMAHUEM U TaJUIUEM, €0 OKCHJIOB U
ruapokcuaoB. Kakyio cremnenp okucienus umeeT dochop B 3TuX coeauHeHusx? OOpaszyer

docdop ToHOPHO-AKIIETITOPHEIE CBsI3U B MOHE PFg™?
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8. Hanumure ¢hopMysbl COeIMHEHNN MBIIIbSIKA ¢ CYpPbMOM, TAJZTUEM, CEPOM, BOAOPOIOM,
€ro OKCUIOB U TUAPOKCHIOB. Kakue cBOWCTBa, KUCIOTHBIC WM aM(OTEPHBIE, TPOSIBIISIOT OKCHIBI
U TUAPOKCH/IBI MBILIbSIKA?

9. Kakas cBs3b, MOHHAasg WM KOBaJieHTHas, OyaeT mpeoOianaTh B OKCHIAX BaHAIWA,
HUOOUS M TaHTaJla CO CTEIEHBIO OKUCIIEHUS 3THUX 3JeMeHTOB +57? Ilo 3HaueHusM craHapTHOU
sHepruu ['m66ca oOpa3oBaHUs OKCHIOB YKaXMTE, AJs1 KAKOTO 3JIEMEHTa CTENeHb OKUCICHUS 15
Oosee XxapakTepHa:

AGo 298, V20s (kp.) Nb2Os (kp.) Ta20s (kp.)

kJ[x/MoITB -1427 -1776 -1908

10. 3anumuTte SMEKTPOHHYIO (GOpPMYIly aToMa Cepbl B OCHOBHOM U BO30YXKIEHHOM
cocrosHusAX. Kakume creneHM OKHMCIEHHS OHAa MOXET MpoABIATH? 3anumure (GopMyJibl
COEIMHEHUH cepbl ¢ aIOMUHUEM, (HOCHOPOM, KENE30M.

11. 3anumuTe 31eKTPOHHYIO opMyTy i aToMa Gpochopa B OCHOBHOM U BO30YKIAEHHOM
cocTosHusAX. Kakylo KOBaJEHTHOCTh M CTENEHU OKMCIEHHS OH MOXET HpOSBIATH B CBOHUX
coenuaeHUsAX? [IpuBenure npuMepsl coeauHeHui hochopa co CTENEHBIO OKUCICHHS -3, +3, +5.

12. Kakyro KOBaJIEHTHOCTh MPOSBIIET KUCIOPO B MoJiekyJie o30Ha O3? MoxeT Jin OBbITh
KOBJICHTHOCTh KHCIIOpOJIa PaBHON HoMepy rpymmbl? Kakue CTEerneHH OKHCICHHS TPOSIBIISET
KHCJIOPOJI B CBOUX coenuHeHusx? [IpuBenuTe mpuMepsl 3TUX COCIMHEHUH.

13. Kakyo mpoCTpaHCTBEHHYI0 KOHPUTYPALIUIO UMEIOT MOJIEKYJIbI:

a) H20, NHs;

0) NCls, SO;

B) AsH3, F20;

r) SbCls, H202;

1) AsCls, HoSe;

¢) NOCI, PCls;

%) N2H4, SbHs3;

3) HoTe, NF3;

u) OF2, Cl,0;

K) N2Os, PHs3;

1) CCls, BCl3;

M) HgClz; PH3;

H) ZnCly, Bely;

0) SiHa, SFe;

) HCN, COa..

14. B uém npuuuHa pa3nuvyHON MPOCTPAaHCTBEHHOM CTPYKTYphI Mosiekyn PClz u AlCl3?

15. OObscHUTE pa3nuuue B MpocTpaHCTBeHHOH cTpykrype mosekyn NClz, PClz u BCls.
Kakast u3 Hux Oyner nosispHoi?

16. Ha ocHOBaHUM NpPOCTPAaHCTBEHHOW CTPYKTypbl Moiekyl SOz um SOz oObsicHure,
nouemy Mousiekyna SOz nonsipHa, a SO3 HenossipHa?

17. na cnenyroumx coeaunenuit CCls, HCOOH, CS; ykaxure:

a) KpaTHOCTb CBA3€i, 00pazyeMbIX aTOMaMH YIJIEpO/a;

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

B) TUIl THOPUAM3ALIMY BaJICHTHBIX OpOUTAJIEl aTOMOB YIJIEPOAa;

I') IPOCTPAHCTBEHHYIO KOH(PUTYpAIMIO JaHHBIX COCAMHEHUH.
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18. Kakoii MoxeT OBITh TPOCTPAHCTBEHHAS CTPYKTypa TPEXAaTOMHBIX MOJIEKYJ?
Paccmotpute Ha mpumepax monekyn BeClz, CO2, H20. Kakue u3 npuBeaéHHBIX MOJIEKYN OyayT
HOJIIPHBIMU?

19. Jlna npuBeAEHHBIX HUXKE MOJICKYJl M MOHOB YKaXXHTE: THIT THOPUAM3AINN BaJICHTHBIX
opOuTanell IEHTPAJBHOI0 aTroMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COEIWHEHMI, HaIrpaBliCHHE
JUIIOJIBHBIX MOMEHTOB CBSI3€il:

a) CSy, CO3%:

0) BCls, BCl4;

B) BeF, BeF4%;

r) CF4, SO4%;

1) HCN, ClOg;

¢) GeHs, NOs7

x) CH2Cl, H30%;

3) CHCl3, PO

) POCls, AsO4*;

K) SiSz, Se04;

1) SO2Cly, BO3*:

M) COClz, BH4;

1) HCOOH, SiO3s%;

0) COSe, BO>};

) COS, COs* ;

p) PCls, [SnCI6]%.

20. OnpeenuTe MPOCTPAHCTBEHHYIO KOH(PUTYpAIHIO cieayrommx nonoB NHs" u BF4™?

21. OnoBo u cBuHen ob6pasyior coenuHenuss SnCl u PbCl,, nHo monomep CCl
Heycroiuus. [louemy?

22. Monekynsl SnClz u PbClz, cymectByromue B razoo0pa3HOM COCTOSIHUH, HMEIOT
yrioByto popmy, a HgCl, u CdCl; - nuneiinyto. [Touemy?

23. PaccmotpuTe obpasosanune nona HzO". Kakyro cTpykTypy OH numeet?

24. Ilpu B3aumopeiictBuu Monekynl NHz um BF3 u obpasytorcs monekynst NHz BFs.
KaxoBa ux crpykrypa?

25. B xakoM U3 COeIMHEHUI CBS3b 0OJIbIIIE BCETO MPUOIMKAETCS K MOHHOM:

a) CasN2, CazP2, CazAs,, CasShy;

0) NaF, MgF2, BF3s, CF4.

11.1.2. TunoBblie 3agaHusl AJs 1a00PATOPHBIX padoT
JlabGoparopHoe 3ansaTue Ne 13-14 (4 yaca)

KommnuiekcHble coeTUHEHUsI AJIs1 S- U P- METAJJIOB

TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Llens paboThI

2. [Mops ok BeIMOTHEHHS PaOOTHI

3. O6paboTKa SKCTIIEPUMEHTATBHBIX JaHHBIX

4. AHanu3 pe3yabTaToB

5. Bonpocsl k onbiTy 1:

5.1. O6bsicuuTe OBICTPOE MOTYCKHEHHUE OJecTAIel TOBEPXHOCTH METajlla Ha cpese.
5.2. ComocTaBbTe XUMHYECKYIO AKTHUBHOCTb HATpus U Kaius. 3allMIINTe ypaBHEHHE
pEaKIHH.
43



6. Bonpock! k oneITy 3:

6.1. O0bscHuTe n3MeHenue pH pactBopa y katona.

6.2. Yem 3T0 MOKHO OOBSICHUTEIIOCHHEHHE HOJKpaxMaabHON Oymaru?
6.3. Hannmmre ypaBHEHUs IPOTEKAIOIIUX MIPH 3JIEKTPOIU3E IPOLIECCOB.
7. Bonpocsl k onbITy 4:

7.1. Kakue u3 coneid HaTpusi HOABEPTatOTCs THAPOIU3Y?

7.2. CpaBHUTE KOHCTaHTBl THIpOJIM3a COJEH 1Mo mnepBod cryneHu. Kakas u3 HUX
MOJIBEpPraeTcsi TUIPOIN3y B OOJblIeH cTerneHu?

7.3. Hanumute ypaBHEHHUS! COOTBETCTBYIOIIUX PEAKIUM.

7.4. Uccnenyiite pH 1H pactBopoB NaH2PO4, Na,HPO4 1 NazPOs ¢ momomipio pH-metpa
U uHauKaTopa. OOBSCHUTE Pa3IMYHYIO CTETIEHb TUAPOIU3a COJICH.

7.5. Hanumure ypaBHEHHsI peaKkIuil THIPOJIU3A.

8. Bonpockl k onbITy 5:

8.1. OOBACHHUTE pa3IMuue OKPACKH PacTBOpA alleTaTa HaTPHs IIPH HarpeBaHUH.
8.2. IloueMy npu HarpeBaHWU CTENEHb TUAPOIN3A COJIEH YBEITUUNBACTCS?

9. Bonpocsl k onpITy 7:

9.1. B kakux npoOupkax HabJr01aeTCs BBINIAJICHUE OCAIKOB?

9.2. I'mapokcuapl Kakux METauloB 00J1aar0T MEHbIIEH pacTBOPUMOCTHIO? 3aluIINTe
YPaBHEHUs PEaKIIUM.
10. Bonpocsl k onbITy §:

10.1. B kxaxoii u3 npodupok HabIr0gaeTcst 00jiee MHTEHCUBHOE BBIMAJICHUE 0CaaKa?
10.2. OObsAcHUTE NPUYMHY OTCYTCTBHS OCaJKa T'MIPOKCHAA MarHusi B 3TOM Ciy4ae.
3anumure ypaBHEHUS peaKkiuiil.

11.1.3. TunoBbie BONpOCHI (3a1aHKs) AJIsl YCTHOT0 (IMCbMEHHOI'0) ONpoca
JIEKIIUSA Ne 1
Teopusi cTpoeHHs aTOMA BOJOPO/Ia U CHIEKTPbI AaTOMOB

TUIMIOBBIE BOIIPOCHI [JJsd TPYHNIIOBOI'O OBCYXIEHUSA HA
JIEKIIMOHHBIX 3AHATHUSAX:

1.Kakue wmoxpenn CTpOEHMsT aroMa NpeiIarajliucb, KTO HMX aBTOPbl, Ha KaKHUX
HKCIIEPUMEHTAIIbHBIX IAaHHBIX OHU OCHOBAHbI?

2. B ueM 3akirouaeTcs MPUHILIMI HAaUMEHbLIEH sHepruu. UTo Takoe aTOMHbBIE CIIEKTPHI U
KaK OHM MOJy4aroTcsi?

3. B "em coctouT mpuHIMI HeompenaeneHHOCTH [eiizenOepra? Kakue Ba BaKHBIX
CIIEIICTBUS U3 HETO BHITEKAIOT?

4. Chopmynupyiite runotesy ae bporis.

5. ®U3UYECKU CMBICI KBAHTOBBIX YUCET.

6.Hammmmmre »nekTpoHHYI0 (OpPMYJTy DJIEMEHTOB CO CIEAYIOMUMH TOPSIKOBBIMU
HoMepamu 3, 27, 52, 66. U onpeaenute 1Mo AIEKTPOHHON (opMyJie MECTOIOIOKEHHIE dIIEMEHTa B
NepUOANYECKON TabuIIe.

7. Hanumurte 3Ha4€HMsI KBAHTOBBIX YMCEN JIs1 BCeX AIEeKTpoHOB C.

8. CBoiicTBa aTOMa: paguyc, SJHEPrUsi MOHU3ALUU U CPOJICTBA K DJIEKTPOHY.

11.1.4. TunoBbIe TeCTOBLIE 3aIaHUA

Tema «CTpoeHue aToMa 1 XUMHYECKAs CBA3b)
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1. Kak u3meHseTcst moHasi SHEprus AJIEKTPOHA B aTOME IO MEPE YIAJICHUS €ro OT saapa’?
1) yBennuuBaercs;
2) HEe U3MEHSETCS,
3) yMeHbIIaeTcsl.
2. Kakumu KBaHTOBBIMH YHCIAMH MOTYT OTJIMYAThCS DJIEKTPOHBI Ha OJIHOM
HHEPreTUUECKOM MOYPOBHE OAHOIO U TOI'O KE KBAHTOBOI'O YPOBHS?

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

4. 'maBHOE KBaHTOBOE YMCIIO XapaKTEpU3YeT:
1) bopmy atomHOIi opOuTaNy;
2) BPHEPruIo 3JEKTPOHA Ha MOJYPOBHE;
3) OpHEHTAILMIO IEKTPOHHOr0 00JIaKa B IPOCTPAHCTRBE;
4) BHEPTHUIO PHEPTETHUECKOTO YPOBHS U pa3Mep OOpHUTaIH;
5. Kakoe ypaBHeHHME OTpa)kaeT B3aMMOCBSI3b MEXKJy BOJHOBBIMM U KOPIYCKYJISIPHBIMHU
CBOMCTBAMH 3JIEKTpOHA?
1) ypaBuenue lllpenunrepa;
2) ypaBuenue Jle bpoiins;
3) npuHuMI HeonpeaeneHHOCTH [ 'elizendepra.
6. KakuMu KBaHTOBBIMHU YHCIIAMHU OITMCBHIBAETCS ATOMHAsi OpOnTaIh?
1) n;m;s;
2) n;l;m;
3n;l;s;
4am;s; I
7. Kakoe KBaHTOBOE UHMCIIO XapakTepusyeT ¢opmy aTomMHOU opbutanu? Kakue 3HaueHus
OHO MOJKET MPUHUMAET?
1) n;
2) m;
3) I;
4) s;
5) moObie 3HadeHus oT 0 10 OECKOHEYHOCTH,
6) ot 0 10 (N —1).
8. OT 4ero 3aBUCHUT YHCIIO aTOMHBIX OpOHTasIel B HOLypOBHE?
1) n;
2) I;
3) m;
4)s
9. Kakue 3HaueHHS MarHUTHOTO KBAHTOBOTO YHCJIA BO3MOXHBI JUISl 3JEKTPOHOB
HHEPreTHUECKOTO MO ypoBHS ¢ | = 3?
1) -3,-2,-1,0, 1,2,3;
2)0,1,2,3;
3) -3,-2,-1,0;
4)-2,-1,0,1,2, 3.
10. JMaiiTe ompeneneHue CHUHOBOrO KBaHTOBoro uyucna (s). Kakue 3HaueHus oHO
IPUHUMAET?
1) MexaHnYecKoe JBUKEHHUE 3JIEKTPOHA B POCTPAHCTBE;
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2) BpaleHue MIEKTPOHA BOKPYT COOCTBEHHON OCH;
3)s=0;
4) s= "-1;
5)s=1/2
11. 3HaueHne KaKoro KBaHTOBOT'O yucia onpenaeseT uncio AO Ha mogypoBHE?
1) n,
2) |,
3)m,
4)s.
12. Kakoe MakCUMaJIbHOE 3HAYCHHUE MOKET UMETh ciiuH d- u f-moaypoBeHei:
1)2,5u3;
2) 2 u35;
3)2,5u3,5;
4)2wu3.
13. KakoB ¢u3mueckuii cMbIcl KBajgpaTa BONHOBOH (yHkumm [P|°B 3amaHHON TOuUKe
aTOMHOTI'O IIPOCTpaHCTBa?
1) 3TO BEpOATHOCTh HAXOXKACHUSI SJICKTPOHA OKOJIO SApa;
2) 3TO IJIOTHOCTD IEKTPUUYECKOTO 3aps/ia B JTaHHOM TOUKE MPOCTPAHCTBA;
3) 310 00MacTh, T1Ie BEPOATHOCTH HAXOXKACHUS d1eKTpoHa 90%.
14. Kak n3MeHsieTcst 3Heprusi 2JIEKTPOHOB OJJHOTO KBAHTOBOI'O CJIOS C POCTOM 3HAYEHHUS
OpOUTAILHOTO KBAHTOBOT'O YKcIa?
1) ocTaeTcst HOCTOSIHHOM;
2) yBeJIUYUBACTCS:
3) yMeHbIIIaeTcsl.
15. Dnexkrponnoro obnaka aromHoi opoutanu (AO) - 310
1) BeposATHOCTb HaXOXKACHUSI AJIEKTPOHA B OIIPEIEICHHOM IIPOCTPAHCTBE OKOJIO f]Ipa;
2) ompezeneHHOe pacipeiesieHue 3apsiia;
3) noBepxHOCTh, orpannyuBatomiasi AO B TpeXMEPHOM ITPOCTPAHCTBE.
16. CkombKko s-, p-, d- u f- opOuTaneit MoXeT ObITh B Pa3IMUHBIX KBAHTOBBIX CIIOSX aTOMa
1)1,3,4,5;
2)2,3,5,6;
3)1,3,57,
4)2,4,5,7,
17. CocrosiHuE 37€KTPOHA Ha3bIBAETCS BHIPOXKIECHHBIM, €CIIH:
1)n, | ¥ M uMeroT OJMHAKOBOE 3HAYECHHE, PA3TUIAIOTCS S,
2) 3Ha4YeHUsI N © M OJMHAKOBBI, paziuyarorcs |;
3) 3Havenusi N 1 | OAMHAKOBBI, pa3INIAIOTCS M;
4) 3HaueHuss N 1 M OAMHAKOBBI, PA3JIMYAIOTCS S.
18. IlpaBuno I'ynna (XyHzaa) - pacnpeneneHue 3IeKTpoHOB Mo AO OJHOro KBaHTOBOTO
MOJIyPOBHS ONPEAEIAETCS CYMMapHbIM CITHHOM:
1) cymMMapHBIii CIUH JTO0KEH OBITh MUHIUMAIBHBIM,
2) cyMMapHBIA CTIMH JI0JDKEH OBITh MAaKCUMAJIbHBIM;
3) cyMMapHbIii CIIUH JI0JKEH UMEThH ITIOCTOSIHHOE 3HaUYEHUE.
19. Ilpunmun Ilaynu yTBepkaae, 4TOo B KaXKJIOM KOHKPETHOM KBAaHTOBOM COCTOSIHUU
MO’KET HaXOAUTCA TOJBKO OJIMH JIEKTPOH, T.€. Ha 0JHOW A 3JIEKTPOHBI pa3IndaroTCs:
1)n;
2) I,
3)s
4) m.
20. Kakyr eMKOCTh UMEIOT S-, P-, d-, u f-moxypoBHu?
1) 2,6, 10,14,
2) 1,357,
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3) 2,4,8,12;
4) 2,6,10,16.
21. Ha ocHoBanuu mnpuHnuna Ilaynm paccuuTailTe €MKOCTh TMEPBBIX YEThIPEX
SHEPreTUYECKUX CIOEB:
1) 2, 6, 18, 32;
2) 2,8, 16, 32;
3) 2,8, 18, 32;
4) 2, 8, 18, 30.
22. 3amnojiHEHME KBAHTOBBIX YPOBHEW M TOAYPOBHEH MPOUCXOAUT MO MPUHIHUITY
MHUHHUMYMa SHEPIuH, T.€
1) nepBbIMU 3aMOJIHAIOTCA YPOBHU U MOAYPOBHU C MUHUMAJIBHBIM YPOBHEM SHEPTHUH;
2) 3anojHEHUE YPOBHEM U TMOAYPOBHEW MPOUCXOJUT B TMOPSAKE YMEHBIICHUS
SHEPIuH;
3) sHeprusi KBAaHTOBBIX YPOBHEH JTOJKHA BO3PACTaTh, a MOJAYPOBHEN YMEHbBIIIATHCS.
23.  DAeKTpOHBI OJHOTO SHEPreTHYECKOrO TIOIyPOBHS; OJHOM AaTOMHON OpOHTaIH
OTJIMYAIOTCS CJICTYIONTUMHU KBAHTOBBIMH YHCIIAMHU:
mu s;s
2) nul;m
3)su n;m
Amu ;s
24. C TOYKM 3peHusi CTPOEHHUs aroMa MPUPOAA IMEPUOJUYHOCTH CBOMCTB 3JIEMEHTOB
00ycIoBIIeHA:
1) 3apsA0M si7jpa ¥ YKUCIOM DIIEKTPOHOB;
2) nocnea0BaTeIbHOCThIO 3aI0JIHEHNSI KBAHTOBBIX YPOBHEH U MOIYPOBHEH;
3) nepuoOANYHOCTHIO IOBTOPEHUS IIEKTPOHHON KOHPUTYpaLlMK aTOMOB 3JIEMEHTOB;
4) eMKOCTBIO KBAHTOBBIX CIIOCB.
25.Du3nvecKkuil CMbIC MOpsAIKOBOro HoMmepa semenTa B [IC Menaeneena
1) Homep nepuona;
2) HOMep TPYIIIIbI;
3) MOJIOKUTENBHBIN 3apsia A/Ipa U KOJIMYECTBO MIEKTPOHOB B aTOME;
4) 4rcno HEUTPOHOB B sIPE.

Kputepuu orieHMBaHMs TECTOBBIX 3aIaHUMA:

- OIIEHKa «HEYJOBJIECTBOPUTEIHHO - 32 20-40% MpaBUIHLHO BBHIMOTHEHHBIX 33/IaHUI;
- OIIEHKA «YIOBIETBOPUTENBHO» - 32 50-70% MpaBUILHO BBHITOJIHEHHBIX 33aHMUIA;

- OLIEHKA «XO0poIIoy - 3a 70-85% mpaBUIILHO BHITIOJIHEHHBIX 33JJaHUN;

- OIIEHKa «OTJIMYHOY - 32 NMPaBUJIbHOE BhIMOIHEHHE Oosee 85% 3a1aHuil.

11.1.5. TunoBbIe 3a1aHUs AJI51 KOHTPOJIbHOH PadoThI

KOHTPOJIBHAS PABOTA Ne 3
TEMA «KOMIUVIEKCHBIE COEAUHEHMU S
BAPUAHT 1

1. B pactBope komruiekcHOM conu CoCO3Cl.ANH3 oOHapykeHbl JBa WOHA, OIUH U3
kotopeix Cl. KakoBbl koopauHaTHas QopMyia O3TOH CONH, CTENEeHb OKHCICHUS U
KOOPJMHAIIMOHHOE YHCIIO LIEHTPAJIbHOTO aToma?

1) [Co(NHz3)4CI]COs3;+3;4.

2) [CoCO3CI(NH3)4]; +2; 6.

3) [Co(NH3)4COs]Cl;+3;6.

4) [ CoCOsCl].4NHs; +2; 5.

5) [Co(NH3)4CO3CI].2NHs; +3; 5.
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2. Kakoe Ha3zanue coorBercTByeT KomiutekcHoi comu [Co(NH3)sH20]Cl3?
1. AxBaammunko6anbTa(ll)—xmopun;
2. Ilenraammun-akBakooOaabTa(ll) — xmopu;
3. Xnopua nenraakpa-kooaabta(ll);
4. Xnopun neHraammuHakBakoOainsTa (111);
5. Xnmopua neHraammuHakBakobaibta (11).

3. Kakue BaneHnTHble opOuTanu aroma kobansta (111) mpuaumaroT yyactue B oOpazoBaHun
csseit B moHe [CO(CN)g]®*? KakoBbl Tun rubpuau3aluyl BaJeHTHBIX OpOUTanel U
IPOCTPAHCTBEHHAs CTPYKTypa 3TOr0 HOHA?

1. sp® < terpasmp.
2. sdp® <> TpuroHanbHas MUPaAMKA.
3. d?sp® <> okTazmp.
4. sp’d <> xBazpaTHas MEpaMua.
5. sp3d? <> oxra’p.
4. Kakue u3 clieyronmx KOMIUIGKCHBIX COSIMHEHH HE OKpaIlCHbI:
I - [Cr(NH3)2(H20)(NOs)s];
I - Na[Ag(NO2)7] ;
Il - [Ti(H20)6]Cl3?

5. Kakue u3 npuBeIeHHBIX COEIUHEHHUI ABISIOTCS IBOMHBIME cossaMu: | - Ko[ZnCl4]; 11 -
[Zn(NH3)4]Cl2; 11 - Ko[Zn(OH)4], ecnu Ky cooTBeTcTBeHHO pasHsL: 33,0; 3,5:107 u 3,6-107162
KakoBa koHIleHTpaluss HOHOB nuHKA (B Moiib/n) B 0,1 M pacTBope TeTparuapoKCOIIMHKATa
Kamusi, cogepxarieM n30oeiTok 0,1 mons/mn KOH? BapuaHThl OTBETOB:

BAPUAHT 2

1. ITpu geiictBuun Ha 1 M pactBopa PtCls.4NH3 aurparom cepebpa (I) B ocamok Beimager 2
MoJIs xytopuaa cepedpa. Kakosa koopanHanuonHas GopMyiia 1 Ha3BaHUE KOMIUIEKCHOM COMu?
1)[Pt(NH3)4Cl3]Cl xmopua terpaammunxiopormiaruna (11);
2) [Pt(NH3)4]Cls Terpaxmopus rerpaammuniiia-TuabI(11);
3) [Pt(NHz3)4Cls] xmopun trerpaammunmia-TuabI(1V);
4) [Pt(NH3)4Cl2]Cl> xmopun nuxmopo-terpaammuHIuiaTUHBI(1V);
5) [PtCl4]-4NHs Terpa-ammunoterpaxioporiatuaa (1V).
2. Mon Be?" sgmnsercs Goiee TUIMMYHEIM KOMILIEKCOOOpA30BaTEEM, HeM OCTaIbHBIE
snemeHTshl ||A rpynmnei? Yem 310 06ycioBieHo?
1.MeHnbpM paanycoMm KaTHOHA Oepuiins;
2.bonpmmM paanycoM KaTuoHa Oepuiius;
3. MeHbIIUM 3apsiioM KaTHOHA OEpUIINS,
4. bonpmmM 3apsoM KaTHOHA OepUITHS;
5. BonpImmm monapu3yOMKUM 1eHCTBHEM KaTHOHA OepUITHSL.

3. Kakue opOutanu aroma kobansta (l1l) mpuauMaroT yyactue B 00pa3oBaHHM G-CBs3EH B
none [COFs]*? KakoB THN TruMOpMIM3alMM BaleHTHEIX OpOHMTaZeldl M IPOCTpPaHCTBEHHAS
CTPYKTypa 3Toro uoHa?

1. d?sp®, oxranp;
2. sp°d?, oxTasmp;
3. sp®d, kBanpaTHas nmupamuna;
4. dsp®, TpuroHansHas MUpaMua;
5. sp°, Terpasap.
4. CocTaBpTe CHEKTPOXUMHYECKUH PSIJI IUTaH/I0B.
1) CI'< F < H20 < NHjs;
2) NH3<HO <F < ClI;
3) H.O < F < CI'< NHg;
4) F <HO <NH3<Cl;
5) CI"< H,0 <F < NHa.

5. Bo3amoxHo s1 B3aumoeiicteue Mmexay pactBopamu Ko[HgJs] u KBr u mouemy?
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1) HeBO3MOXKHO, Tak kKak Ku[HgJs]* > Ky [HgBr4]?;
2) BO3MOXHO ¢ oOpazoBanueM HQJz;

3) HeBO3MOKHO, Tak Kak Ky [HgJa]?> < K [HgBr4?;
4) Bo3MOkHO ¢ oOpazoBanuem Ko[HgBr4];

5) BO3MOKHO, HO TOJIBKO ITPH CILIABJICHUH.

BAPHUAHT 3

1. Kakas ¢opMymna cOOTBETCTBYeT Ha3BaHMIO: TekcaxyoporatuHar (1V) ammonwus?

KakoBbI KOOpAWHAIIMOHHOE YUCIIO U 3apsi]l IIEHTPAIBLHOI0 HOHA-KOMILIEKCOOOpazoBaTes?
1) [Pt(NH3)4Cle]; 7; 2;
2) NH4[PtCl¢]; 6; 2;
3) NH4[PtCIs)CI 5; 4;
4) [(NH4)2PtCle]; 6; 4,
5) (NH.)[PtCl¢]; 6; 4.

2. Kakyro u30MeTpuIo mposBIsieT KoMILIeKcHOe coenaeHne coctaBa CoBrSO4. SNH3?

1-reoMeTpUYECKyIO;
2-NOHM3AIMOHHYO;
3-KOOpIMHAIIMOHHYIO;
4-reoMeTPHUYECKYIO U HOHU3AIMOHHYIO;
5-Bce TpH.

3. Kakue Banentnsie opoutanu aroma nukens (1) npuauMaior yuactue B 00pa3oBaHUU G-
cmeit B wmome [NiCls*? Kakos Tunm THOpHAM3AIMM BaleHTHBIX OpOMTalel U
POCTPAHCTBEHHAS CTPYKTypa 3TOr0 HOHA?

1) sp*; xBaapar;

2) dsp?; kBampar;

3) dsp?; Terpasap;

4) sp®; terpasmp;

5) dsp®; kBampaTHas mHpaMuaa;

4. Kak pacnipenienensl 0-3mexTpoHsl B okTadapuueckom uone [Cr(H20)6]** ecmu  H.0
ABJISIETCS JINTAH/I0M CJIa00To MoJs?

1) dsdeO;
2) dszdyl;
3) dsldyz;
4) dszdyz;
5) dedy®

5. KakuMu U3 HepeuncieHHbIX Coco60B MOKHO pa3pymuTh Kommaeke [Fe(CNS)4]™:

| — pa36aBuTH BOAOMH;

Il — toOaBUTHL aMMHUaKa;

Il —mo6aBuTE IMAHKT KAJIHS,;
IV — no6aButh Qpropua kamus?

BAPUAHT 4
1. KakoBbl KOOpJMHAIIMOHHAS (DOpMyJia, HOMEHKJIATYpPHOE Ha3BaHHE, KOOPIAMHAIMOHHOE
YHUCJIO U CTENEeHb OKUCIIEHUS KOMIUIEKCOO0Pa30BaTEs JKEITOM KPOBSHOM COn?
1) Kz[Fe(CN)s]; rekcarmanodeppat(ll) xamus; 6; 3;
2) K4[Fe(CN)e] ; rekca-timanodeppar (11) xanus; 6; 3;
3) K4[Fe(CN)g]; rexcanmanodeppat(ll) xanus; 6; 2;
4) KFe[Fe(CN)s]; rexcarmanodeppar(ll) xamus; 6; 2;
5) Fes[Fe(CN)e]2; rekcarmanodeppar(ll) kamus; 6; 3.
2. Kakme w3 wonoB (Fe?*, Co?", Fe¥, Co0°) mposeusor HaubombIIyIO
AIIEKTPOHOAKIENTOPHYIO CITIOCOOHOCTD U YeM ITO 00YCIOBICHO?
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1) C0?" - MEHBIINM PaIIyCcoOM KaTHOHA;

2) Fe?* - MeHBIINM 3aps/10M KAaTHOHA;

3) Co®" - GonbIMM pajnycoM KaTHOHA;

4) Co®" - MeHBIINM pajMycOM, GONBIINM 3aPSAOM KATHOHA,
5) Fe3* - MeHpIIMM paycoM, GOJIBIINM 3apsI0oM KaTHOHA.

3. Kakue Banentneie opourtanu nona kobansra (I11) mpuaumaror yyactiue B 0OpazoBaHHU
o-cazeii B moHe [CO(NH3)s]®*? KakoBbl THI rubpmau3alMy BaJeHTHBIX OpOHTaneil u
IPOCTPAHCTBEHHAs CTPYKTypa 3TOro HOHA?

1) sp®d?; oxrasap;
2) sp®; Terpasrap;
3) d?sp?; oxTasap:;
4) dsp3; TPUTOHANILHAS TIHPAMUJIA,
5) d?sp®; okTasmp.
4. KakoBa cremneHp Auccouuanuu KomiuiekcHoro mona B 0,1 M pactBope cyibdara
terpaammuamMen (11)? Kx=9,33.107,
1) 6.102,
2) 1,2.10%,
3) 8,2.10°,
4) 5.10°8,
5)0,2

5. Kak MOXHO pa3ienuTb cMech noauaa u xjopuaa cepedpa (1) u Ha uem 310 pasaencHue
OCHOBaHO?

1) no6asuth kpuctamuisl Ag) u AgCl B ropsdyio BOJIy, 4TO MO3BOJHT PACTBOPHUTH
OIHY U3 COJEH;

2) IPOKAJIUTh CMECh, YTO TIO3BOJIUT PA3JIOKUTh OJIHY U3 COJICH;

3) obpaboTaTh pacTBOPOM aMMHaKa, YTO MPHUBEICT K 0OPa30BAHHUIO PACTBOPHMOIO
ammuHOKOMILIeKca cepebpa(l) u3 AgCl;

4) o6paboTaTh pacTBOp CBETOM;

5) pa3enuTh CMeCh HEeMb34.

6. O6paborarh pacTBOPOM aMMMaka C O0Opa3oBaHMEM aMMHUHOKoMilekca cepedpa (I) us

AgJ.

BAPHUAHT 5

1.KakoBa crenens okucnenus u K4 kommiekcoodpazoBaTesis B COETUHEHUSAX:
I-[Ni(En)3]Cl>,
11- K3[Cr(C20a)3],
[11-[Cr(H20)3(0OH)s3]?
1) 1-2.6;11-3.6; Il - 3. 6;
2)1-2.3;11-3.3; 11l - 3. 6;
3)1-3.6;11-3.6; 1l - 2. 6;
4)1-2.6; 11-3.3; Il - 3.6
51-2.3;11-3.3; 11 -3.
6). En - stunenguamMua
2. Kakoii xommexc, mapamarautabiii [COFe]® mmm muamarautaei [Co(NHs)s
XHUMHYECKH PEaKIIMOHHOCTIOCO0EH ?
1) [Co(NH3)s]*" , Tak kak pa3mep iuraHna GoIbIIE;
2) [CoFe]*, Tak xak pa3mep nuranga 6osblie;
3) peaknroHHas CIIOCOOHOCTH OJIM3KA;
4) [CoFg]*, Tak kak G - CBA3M Golee MPOYHBIE M3 — 3a BHYTPHOPOUTANBHOM
rudpuanzauu AQO;
5) [Co(NHs)e]**, Tak kak ¢ — cBs3u Gojee MPOUYHBI M3 — 3a BHYTPHOPOUTAIBLHOI
ruopuanzauu AO.

1** menee
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3. Kakue u3 KOMIUIEKCOB SIBJISIFOTCS BBICOKOCITHHOBBIMH:

| — Ka[Fe(CN)s], Il — [Fe(H20)5]Cls, 111 — [CoFe]*?
1) Bce Tpu;

2) 11, 1I;

3) LI

4) 1, I;

5) Bce HU3KOCIIHHOBBIE.

4. Koncranra Hecroiikoctd wnoHa [AQ(CN)2]”  cocrasmser 8.10%2.  Bpumciure
KOHIIEHTpaIuio HOHOB cepebpa B 0,01 M pactBope komiuiekcHoro coequnenus K[ Ag(CN)],
conepskaniem, kpome toro, 0,05M NaCN B iutpe pactBopa.

1) 4.10°°,

2) 2.10°%6,
3) 3.102,
4)5.10°8,
5) 0,5.10°2°,

5. Kakue U3 nepeqyncieHHBIX TPYIHO PACTBOPUMBIX B BOJIC THIPOOKCHIOB PACTBOPSIIOTCS B
Iea04ax u nouemy?

| — Al(OH)s;

Il —Zn(OH)2;

Il — Ca(OH)2.

1) Bce TpH, Tak Kak sSBISIOTCS KUCIOTHBIMU THAPOOKCUIAMH.

2) I, I, Tak kak ABIIAIOTCS  aM(pOTEPHBIMU THAPOOKCHJAMHU, 0O0pa3ys
THPOKOMIIICKCHI.

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

BAPUAHT 6

1. KaxoBbl Gopmynbl U Ha3BaHMs KOMIUIEKCHBIX HMOHOB KoOambTa (Ill) ¢ nmurannamu:

C20472, 0372 (k.4.=6)?
1) [Co(C204)s]?* rexcaokcanarokobamstat (111) — HoH.
[C0(S203)6]* rexcarnocynsdaroxobansrar(l1) — HoH.
2) [Co(C204)3]* Tprokcanaroxobamstat (111) — HOH.
[C0o(S203)3]* TpuTHOCymBhaToKo6amsTaT (111)— 1HoH.
3) [Co(C204)4]°> Terpaokcanarokobanstar (111) — nom.
[C0o(S203)4]* TerpaTnocynbdharoxobansrat (111)— now.
4)[C0(C204)3]* Tpuoxcanarokodanstar (111) — nom.
[Co(S203)3]* TputnocynsdaroxobanstaT(l11)— nom.
5)[C0(C204)6]° rexcaoxcanaroxobanstar (111)— Hom.
[CO(S203)6]*>  rexcatnocynsdarodansrar (111)— nom.

2. Kakoii n3 nonos 6onee ycroituus [Fe(CN)s]* (1) umu [FeFe]* (11) 1 mouemy?

3. Kakue BanentHele opoutanu Mmapranna (1V) npuHumaroT ydactue B 00pa3oBaHUHM G —
cBseit B mone MnClg?? KakoB THTI THOpHIM3AINM BaJeHTHBIX OpOHMTAneil aToMa MapraHna
(IV)? sp®; 2. d3s ; 3. dsp®; 4. sp®d?; 5. dsp®

4. Kakue u3 noHoB sBysorcs okpamennsivu: Zn(H20)62* (1), Co(H20)62* (1), Ni(H20)6?*
(nn?

5.B03M0HO 111 IPOTEKaHUE pPEAKIIUU

K[Ag(CN)2] +2 KCI — K[AgCl;] + 2KCN u nouemy?
1) uer, Tak kak Ky [Ag(CN)2] < Ky [AgCl2] ;
2) uet, Tak kak KCN moaBepraercs THIpOIU3Y;
3) na, tak kak K, [AgCIl2]>K. [AQ(CN)2]
4) HeT, TaK KaK XJOpUIHBIE KOMIUIEKCHI cepedpo (1) He oOpazyer;
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5) na, HO TOJIBKO B TBEpAOH (hasze.

BAPUAHT 7

1.KakoBa ¢opmyna rexcarmanodeppara (1) xkamus? KakoBbl KOOpIUHAIIMOHHOE YUCIIO H
CTEIeHb OKHUCJICHUST KOMILJIEKCO0Opa3oBaTeis?
1. Ko[Fe(NCS)s]; 6; 2;
2. Ka[Fe(CN)g]; 6; 3;
3. K3[Fe(CN)e]; 6; 2;
4. K2[Fe(CN)sCOJ; 6; 2;
5. Ks[Fe(CN)g]; 6; 2.

2. Ilpu neiictBuum Ha 1M pactBop PtCls.6NH3 HuTpaTta cepebpa B ocajok BbITIAJacT
yeTelpe MoJisi xjopunaa cepedpa (l). YcTaHoBUTH cocTaB BHYTpEHHEH chepbl KOMIUIEKCHOTO
noHa 1 popmyiry comu. OTBET 000OCHOBATH.

1. [Pt(NHz3)e]Cls;

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

3. [Pt(NHa3)sClI2]Cl2; 4. [Pt(NH3)sClz]Cl;
5. [PtCl4](NH3)s.

3. KommiekcHoe nuamarautHoe coeaunHenue Fe(CO)s umeeT cTpyKTypy TPUTOHAIBHOM
Oourmpamuzpl. Kakue BajJeHTHbIE OpOMTaNM aromMa jKeje3a NPUHUMAIOT y4yacTHe B
00pa3oBaHUM G — CBsI3€W U KAKOB TUI UX THOpUIUA3AIUN?

1. d?sp®;
2. dsp®

3. sp%d;
4. spd?;
5. sp’d

4.Kax pacrnpesieneHs! 0-31eKTPOHHI B TeTpadApudeckoM KomriekcHoM none [NiCls]??

1. debdy?;
2. dy*de;
3. de*dy*;
4. dedy*;
5. dy®de?

5.CxonbKO MoJieit aMMHuaka J0JKHO coaepykathes B 1i1 0,1M pactBopa [Ag(NHz)2]NO-,
yToOBI IpubaBneHue 1,5 r xmopuna xaiaus K 1 J1 pacTBOpa HE BbI3BAJO BBIMAJEHUS OCAJIKa
AgCI? Ky [Ag(NH3)2]* = 5.9.108; TIpagci = 1.6.10710

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

BAPUAHT 8

1. KakoBa ¢opmyna xmopuaa TterpaammuH-nuxioporuiatuael  (1V)?  KakoBbl
KOOPJIMHAIIMOHHOE YHUCIIO U CTENIEHb OKUCIIEHUS! KOMILIEKCO00pa-30BaTens?
1) [Pt(NH3)6Cls]; 6; 4;
2) [Pt(NH3)sCl4]ClI; 6; 4;
3) [Pt(NH3)4ClI2]Cl2; 6; 4;
4) [Pt(NH3)2Cla]; 4; 4,
5) [Pt(NH3)4Cl2]Cl2; 6; 2.
2. CKOJIBKO Fr€OMETPUYECKUX N30MEPOB NMEET OKTA3IPUUECKOE KOMIUIEKCHOE COEIUHEHNE
cocraBa PtCl4.2NH3?
1) 0;
2) 1,
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3) 2;
4) 3;
5) 4.
3.KakoBa CTpyKTypa TeTpakaOOHWIA HUKEJS, €CIM HM3BECTHO, YTO 3TO HU3KOCHHHOBBIN
JMaMarHUTHBIN KOMIUIEKC?
1) kBagpartHas;
2) nupaMuanbHas;
3) okTasapuyecKas;
4) TeTpasgpuyecKas;
5) TpuroHaabHO-OMIMpPAMUAATIBbHAS.
4 Kakue W3 TIepeuncieHHbIX akBanmoHoB okpamensl: [Cu(H20)4]" (1), [Cu(H20)s]?* (I1),
[Fe(H20)6]?* (111)?
nl;
2) Il;
3) HI;
4) 1, 11,
5) 11, 111
5.Kax moxHo nonyuuts Tetpaitonomepkypart (1) xkamusa?
1) pactBoputs Hg B KJ;
2) B3aumogeiicreuem J u Hg;
3) BzaumogeiictBuem conu pryTa (1) B u36nITKE KJ;
4) u3 noaua PTyTH U JHOOO0N COIU KaJHs.
5) NOMYYUTH HENb3sl BCIEACTBHE HEIIPOYHOCTH COCTUHEHUSI.

BAPUAHT 9
1.KakoBa Qopmynaa komiutekcHoro coeaunenus coctaBa CO(CN)3-:3KCN, ecnu
KOOPAWHAIIMOHHOE YUCIIO KOMIUIEKCOOOpa30oBaTessi paBHO IIECTH?
1. K2Co[K(CN)g];
2. K[Co(CN)s]CN;
3. [K3Co(CN)el;
4. K3[Co(CN)e];
5. Co[K3(CN)e].
2.Kaxkas kucnora H3PO4 nmn HPFg Gostee critbHast 1 mouemy:
1. | - Tak Kak sBJIsIETCS TPEXOCHOBHOM.

2. 1l - Tak Kax ABJIIETCA OJJHOOCHOBHOIA.
3. Il - Tak Kak SIBISETCS KOMIUIEKCHBIM COEIMHEHHUEM C MPOTOHOM BO BHEIIHEH
cdepe.

4. | - TaKk KaK CBSI3U B MOJICKYJIC HOHHBIE.
5. | u Il 6;mu3ku no cue.

3. Kakue opOuTany miuaTuHbl y4acTBYIOT B OOpa30oBaHMHM XMMHUYECKOHW CBS3HM B XJOpPHUIE
terpaaMMuHIUiaTuHbl (11)? KakoB tun rubGpunuzanuu opburtaneil  KomIuiekcooOpa3oBaTens
U CTPYKTYpa KOMIUIEKCHOTO HOHA?

1. dsp? -kBazpar;

2. d%sp? - oxTanap;

3. sp® - xBaaparHas mupamusa;
4. sp® — kBapar;

5. sp3d? — oxTasmp.

4. Jlamel TapaMeTphl  pacUICIUICHUs B TIOJIe JIMTaHJOB A,  OIpelelieHHbIC
crekTpockonmyecky, st kommrekcos xpoma (111): [Cr(CN)e]®; [CrFs]*; [Cr(H20)6]%".

CocraBbTe CIIEKTPOXUMHUYECKHUI PSIIT JINTaH/I0B.

1) F < CN < H20 < NCS < NHg;
2) CN'< NH3< <NCS < H;0 <F;
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3) H.O < FCN < NCS < NHg;
4) F>HO>NCS >NH3>CN;
5) CN"> NH3>NCS > H,O > F.

5. Ckonbko nOHOB IHKa Haxoxutes B utpe 0,05 M pactBopa K2[Zn(CN)4] (Ky =1.3.10°
17),coz[ep>1<a1ueM, kpome Toro, 0,05 Mot KCN? Crenenp nuccornmanuu KCN npuHsSITh paBHOM
1;

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

5) 2.10%,

BAPUAHT 10

1. Ha3oBure coeamuenue, Kotopoe monydaercs rnpu B3ammoneiictBuu Fe(CN)2 u KCN,
€cJIM KOOpAuHaIMOHHOe yucio xenesa (11) paBao mectu?
1) mmanuy xenesa (11);
2) rexcapomanodeppar(ll) xamus;
3) unanun rekcapoganoxesesa(ll);
4) rekcaumanodeppat(ll) xanms;
5) rekcanraHoKeNne30 - K.
2. UeM MOXXHO 00BSICHUTh MHOT0OOpa3ue u npoyHocTh KomiuiekcoB nona Cr(l11)?
1) BBICOKHMM IOJIOKUTENBHBIM 3apsIOM HOHA,
2) ManbIM paJuycoM HOHa,
3) HanmuKreM CBOOOIHBIX O-0pOuTaseil MPEABHEIIHEr0 YPOBHSL.
4) NIpOYHOCTHIO G - CBSI3EH 3a cUeT BHyTpuopOuTanbHou rubpuauzanuu AO,
5) BceMu NepeuncIeHHbIMU BbIIIE TPUYMHAMHU.
3. Kakue BajieHTHbIE OpOUTAIM XpOMa MPUHUMAIOT y4yacTue B 00pa3oBaHUMU G - CBA3CH B
none [Cr(H20)6]*"? Kaxos Tun rubpuamsamuu AO aToMa XpoMa M CTPYKTypa 3TOro HOHA?
1) d?sp3; oxrasmp:;
2) d?sp?; Terpasnp;
3) sp®d?; oxTasrp;
4) d?sp®; mectuyronsHuK;
5) dsp®; TpuronansHas GuIMpaMuA.

4. KakoBsl MarHHTHBIE KOMIUIEKCHl ciedyromux Kommaekcos: |-[Fe(CN)e]¥, II-
[Fe(H20)6]**?
1) ob6a mapaMarHuThl,
2) | - mapamaruuTes, |l - TuamMarauTes,

3) Il - mapamaruuteH, | - THaMarHuTeH,
4) Ob6a mTuaMarHuTHBI,
5) Onpenenuth MarHUTHBIE CBOMCTBA HENb3sl.

5. Haiitu maccy cepebpa, Haxonsuierocss B Bujge uoHoB B 0,5 n 0,1M pactBopa
Nas[Ag(S203)2] autnocynshartoaprenrara (1) Harpus, comepkarieM, kpome Toro, 0,1Momnb/in
trocymbhara Hatpus. Ku[Ag(S203)2]% = 1,1-1022,

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

BAPUAHT 11

1. Mpu ngevictBun Ha 1 M pactBop PtCls-2NHs HuTpaToM cepebpa ocalok HE BbINAaacT.
KakoBa koopuHanmoHHas popmyia KOMIIEKCHOTO COeAUHEHUS?
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1. [Pt(NHz3)2CI2]Cl2;
2. [Pt(NHz3)2ClIs]Cl,
3. [Pt(NHa3)2Cls];
4. [Pt(NH3)2CI]Cls;
5. [Pt(NH3)4]Cla.
2. Kakywo wusomepuro mposiBiisitor komiuiekcHbie coenuHeHus: [CU(NH3)s][PtCls] wu
[Cu(NH3)4][ CuCla]?
1) reomeTpryecKy1o;
2) MOHU3AIMOHHYIO;
3) KOOpPAMHAIIMOHHYIO;
4) Bce TpH;
5)1u?2.
3. Kakue BajieHTHBIC OpOMTaNM aroMa KOOajabTa MPHHUMAIOT ydacTue B 00Opa3oBaHUU G-
cs3eit B none [CoCls]?? Kakoss! Tun rubpumusanmu AO K06ansTa ¥ CTPYKTYpa 9TOr0 HOHA?
1) dsp?; kBazpar;
2) sp®; kBazpar;
3) d?sp®; okTasp;
4) sp3;reTpasp;
5)sp® d% oxrasap.

4. Kakue U3 MepeyrciIeHHBIX KOMIUICKCHBIX coenuHenuit napamarautHel: | - Na[AgCly],
Il - Nas[NiFe], 1l - Ko[PtCle]?
1) Bce Tpu;
2) I;
3) LI,
4) Bce AMaMarHUTHBL;
5) ILI11.

5. Konmenrpanus monoB cepebpa B 0,1 M pactBope [Ag(NH3)2]JNO3 paBua 1,2:10°
Mo/l Kakoil joybkHA OBITH  KOHIEHTpAlMs HW30BITOYHOTO aMmuaka, 49ro0bl [Ag']
ymensmaack B 100 pa3? Ky [Ag(NHs)2]* = 6,210,

1) 3-10%;

2) 2,28-10%;

3) 4,21-10°%;

4) 5,02-10%;

5) 4-10°8.
BAPUAHT 12

1. KakoBbl (hopMyna U cTeNeHb OKHUCICHUS KOMIUIEKCOOOpa3zoBaTessl B MEeHTaKapOOHUIIe

xenesa?

1) [Fe(CO)4]Cly; 2;
2) H2[Fe(CO)4]; 3;
3) [Fe(CO)q]; O;

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

5) [Fe3(CO)12]; 2.

2. Ilpu neiicteun BaCl, va 1 monpe pactBopa coenunenus: CoOBrSO4-5NH3 ocaxmaaercs 1
moib BaSO4. KakoBo kKoopIMHAIIMOHHOE CTPOSHHUE COSTMHEHNUS?

1) [Co(NH3)sBr]SOs ;
2) [Co(NH3)sS04]Br;
3) [Co(NH3)s Br SO4];
4) [Co(NH3)s]Br SO4;
5) [CoBrS0O4]-5NHsa.

3. Kakue BasieHTHBIE OpOUTAIN aTOMa MEAM IPUHUMAIOT y4acTHe B 00pa30BaHUU G-CBs3€il
B none [CUu(NH3)4]?*?

Kaxos tun rubpuauzamu AO Meau U CTPYKTYp 3TOro noHa?
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1) dsp?; kBazpar;

2) sp?; Tetpasp;

3) dsp?; TpeyronpHas GunmpamMua;

4) sp®; kBazpar;

5) sp3d?; okTasrp.

4. Kak pacnpenenenbl O-3JeKTpOHBI 1O OpOUTANAM IEHTPAJIHHOIO aromMa B

oktasapuueckom komiekce [Cr(CN)e]® u mouemy?

1. de2dy?;

2. daldyz;

3. de®dy?;

4, dazdyz;

5. deldy®.

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

ammmuaka pacteopsitorcs uib AQCl u AgBr ?

1) motomy, uto KCN Gosee CHIbHBIN 3JIEKTPOJIUT, YEM aMMHAK;

2) tak kak Ky [Ag(CN)2] << Ky [Ag(NH3)2]%;

3) Tak Kak IIPag) << IIPagcl,AgBr ;

4) Tak KaKk aMMHUA4HbIE KOMILJIEKCHI MOTYT COJI€p>KaTh BO BHEILIHEH cepe TOoIbKO
XJIOPUJI WA OPOMHU/I-HOHBI;

5) Tak Kak [TPagy << ITPagci,ager, @ Ku [AQ(CN)2] << << Ky [Ag(NH3)2]".

BAPUAHT 13

1. KakoBbl KOOpIUHAIMOHHAST (OpPMYJia, CTEIICHb OKHCIICHUS U KOOPAWHAIIMOHHOE YUCIIO
KOMIUIeKCcooOpa3oBatens B Terparuapokcokynpate (1) kanus?
1) K[Cu(OH)a]; 3; 4;
2) K2[Cu(OH)a]; 2; 4;
3) K4[Cu(OH)4]; 0; 4;
4) K2[Cu(OH)a4]; 4; 4;
5) K3[Cu(OH)s]; 3; 6.

2. Kakue BajeHTHbIe opOuTanu atoma Hukens (I1) mpuHuMaroT yyactue B 00pa3oBaHUU G -
cmeit B mone [Ni(CN)4]>, ecnim won muamarsuten? Kaxo tum rubpmmmsarmmu AO
KOMIUTIEKCOOOpa30BaTeis U CTPYKTypa JaHHOTO HoHA?

1) sp?; kBaapar;

2) sp®d; xBampart;

3) sp%; Terpasap;

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

3. Kak pacrnpeziesnieHbl BaJleHTHBIE JJIEKTPOHBI HOHA KoMIutekcoobpaszoBarens Fe (11) mo d —

OpOUTaISIM B HU3KOCIIMHOBOM KOMILIEKCE?
1) de*dy?;
2) de?dy*,;
3) dedy?;
4) debdy®;
5) dedy®.
4. KakoBa konmeHtpanusi nuranga (monw/n) B 0,1 M pactBope [Cu(NHs)4]SO4? Ky
[Cu(NHs)4)?" =2,2.1012
1) 5.10°>;
2) 6,1.10°;
3)6,2.10%;
4) 2,4.10°%;
5)2,2.1010
5. Kakoe coeauneHne 00pa3yeTcs Ipu pacTBOPSHUH IUTATHHBI B «IIAPCKOW BOJKEY?
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1) PtCla;

2) Hz[PtCly4];
3) H2[PtCle];
4) PtCly;

5) PtO.

BAPUAHT 14
1. Hatucath opMyIibl ¥ Ha3BaHUsI KOMILICKCHBIX MOHOB: KOMILJIEKCOOOpa3oBaTelnp - ZN,
KOOpJMHAIIMOHHOE YKcIio - 4, muranas! - NHz u OH".
1)[Zn(NH3)4]" - TeTpaaMuHLIMHKA-HOH;
[Zn(OH)4] - TeTparuapokconMHKa — UOH;
2) [Zn(NH3)4]% - TeTparuapokcorMHKaT — HOH;
[Zn(OH)4] - TeTpaaMuHIIMHKAT — HOH;
3) [Zn(NH3)2]?* - TeTpaaMMHHITMHKAT — HOH;
[Zn(OH)2]% - TeTparuapoOKCONMHKAT — HOH;
4) [Zn(NH3)4]?*- TeTpaaMHHIIMHKA — HOH;
[Zn(OH)4]% - TeTparupoKCcOIMHKAT — HOH;
5) [Zn(NH3)s]?* - rekcaaMHHIIMHKA — HOH;
6) [Zn(OH)4]* - TeTparuapOKCOIMHKAT — HOH.
2. TTouemy pactBop conu coctaBa Fe(CN)2.4KCN He moka3siBaeT peakuuu Ha HOHBI Fe? n
CN™?
1) BcneactBue manoi aucconunaruu coneit Fe(CN)2 u KCN;
2) BCIEICTBHE YCTOMYMBOCTH BHYTPEHHEH c(epbl KOMILJICKCHOTO COCIUHECHUS
Ka[Fe(CN)s];
3) B pe3ynibTaTe MOIHOTO THIPOJIN3a 3TOU COJIH;
4) BCIIECTBHE HEYCTOWYMBOCTH JJAHHBIX HOHOB B PaCTBOPE;
5) B pesyinbrare 00pa3oBaHMS YCTOWYMBOTO KOMIUICKCHOTO  COCIUHCHUS
KsFe[K(CN)s].
3. KakoB tun ruGpummsaruu AO atoma cepebpa (1) B mone [Ag(NH3)2]" u kakosa
CTPYKTypa 3TOTO HOHA?
1) sp? — TpeyrobHas;
2) dsp? — xBaaparHas;
3) Sp — nuHeliHas;
4) sp? — TeTpadapuUeCKas;
5) sp3d? — okTa’apuUecKas.
4. Cxonbko moneit KCN nmomkHo comepxatbes B 1 1 0,01 M pacrBopa K2[Ni(CN)a4],
uT06BI KoHneHTpamus Ni?* cocrapmana 10712 moms/n? Ky [Ni(CN)4]** =1,1.103L,
1) 2,4.10%;
2) 5,8.10°%;
3) 3,2.10%;
4) 0,5;
5) 1,5.1010,
5. Kak MOXHO pa3pymuTh koMIuiekcHoe coeaunerne Ko[Zn(OH)4]?
1) npubaBUTH KUCIIOTY;
2) n06aBUTH aMMHAK;
3) NazS cBs3aTh HOHBI IIMHKA B TPYAHO PACTBOPUMBIN CYIb(QUI IIMHKA;
4) WCMOJIb30BaTh BCE MPUBEICHHBIC CIIOCOOBI;
5) ucrnonb30Bath crocodsl 1 u 3.

BAPHUAHT 15
1. Kaxosa KOOPAMHAITMOHHAS dopmyna KOMILJIEKCHOTO HERJIEKTPOJINTA

TpuaMHHTpUXJI0pokodansTa (111)?
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1) [Co(NH3)3]Cls;
2) [Co(NH3)sClz];
3) [CoCl3].3NHs3;
4) [Co(NH3)3CI2]Cl,
5) [Co(NH3)CI]Cl:.

2. Kakue u3 mpuBEICHHBIX COCAMHEHUH SIBIAIOTCS ABOWHBIMU COJIIMHU, €CJIM KOHCTAHTBI
HECTOMKOCTH CcooTBeTcTBeHHO paBHbI: [ZNCla]? 10; [Zn(NH3)4]?>* 3,5.107% [Zn(CN)4]*
1,3.10177

1) [ZnCl4)%;

2) [Zn(NHs)aJ";

3) Bce conu;

4) IBOMHBIX COJICH HET;
5) [Zn(CN)a]*.

3. Kakue BanentHsie opOutanu aroma kobansta (1) nmpuaMMaioT ydactiue B 00pa3oBaHUU
o-csseil B mone [COBry]?? KakoB tun rubpuamsammn AO aToma KoOaabTa M KaKoBa
TIPOCTPaHCTBEHHAs CTPyKTypa noHa [CoBra]??

1) dsp?; kBazpar;
2) d?sp®; oxTasnp:;
3) sp®; kBagpar;
4) sp?d; xBaapar;
5) sp%; Terpasp.

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

u3 0,1 M pactBopa [Ag(NH3)2]NOs, conepxaiiem n3obTox 1 Mojib/1 aMmmuaka?
Ky [Ag(NH3)2]*=  6,0.10%; [TPager=6.10"5.
1) 10%;
2)5.10°%;
3)6.103;
4) 10
5) 2.1010,
5. Kak MoxHO u3 HUTpHTa cepedpa (l) momyuuts HuTpar nuammuHcepeopa (1)?
1) B IpUCYTCTBUU CUILHOTO OKUCTUTES;
2) npubaBisis U30BITOK a30THON KUCIIOTHI;
3) B IpUCYTCTBUH U30bITKAa aMMHAKA;
4) MoJIy4uTh HENb3S;
5) B IpUCYTCTBHH CUIILHOTO BOCCTAHOBUTEISL.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MAaTepHaJibl, HeOOXOAUMBIE JIsl
OLIEHKM 3HAHUI, YMeHUii, HABHIKOB U (WJIH) ONBITA B X0/1€ MPOMEKYTOYHOH ATTEeCTAIUM MO
AUCIHHUIIMHE

DK3aMeH MPOBOJUTCS B YCTHO-MMCHbMEHHOW (opMe IO BCeMy MaTepHaly H3y4yaeMOro
Kypca «XHUMHS HIIEMEHTOBY

DK3aMEHAIIMOHHBIA OMJIET COAEPKUT 5 BOMTPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

9K3AMEHAIIMOHHBINA BUJIET N 1
1. OcHOBHBIE TNOJOXEHUS KBAaHTOBO-MEXAHWYECKOW TEOPUM CTPOEHMsI aToMoB bopa.
Anepnas monens aroma. CTpoeHHE siipa, MacCOBO€ YUCIIO, IPOTOHBI, HEUTPOHBL. M30TOmBI
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUYECKYIO CUCTEMY.
2. HOKa)KI/ITe, Y€MY paBHBI YHUCJICHHBIC 3HAUCHUA KBAHTOBBIX YWUCCIT JJId JJICMCHTA,
3NIEKTPOHHAA KOH(UTypanus kotoporo 4s23d2 Uro xapakTepusyloT 3TH KBaHTOBbIe uncia? Urto
9TO 3a 3JIeMeHT? Ero cBOWCTBA U MOIy4YEHUE.
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3. Kakue BasieHTHBIC OpOUTAIN XpOMa MPUHUMAIOT yYacTHEe B 00pa30BaHMUM G - CBA3EH U 110
kakomy Mexauusmy B uone [Cr(H20)6]**? Kakos Tun rubpumusaruu AO HOHa XpoMa H
CTPYKTypa 3TOro nona?

4. Xenezo, koOanbT, HUKEIb. DIEKTPOHHbIE KOH(QUTYPAMM U CTEIEHU OKHUCICHUS.
Xumunueckue coiictBa. [lonyuenue. [Ipumenenue. Kak u3 yyryHna nosy4aror cTajib.

5. Hammcare snexTpoHHyI0 (GopMyndy Xjopa W cepbl B OCHOBHOM H BO30YKICHHOM
cocrosiHusX. [lo 3mexkTpoHHOI (opMyie ompeneiauTb MECTO €ro B IMEPUOJUYECKON CHCTeMe
(rpyniy, moArpyniy, IepUoAa) U KBAaHTOBBIE YKMCJIA /1JIs1 BaJICHTHBIX JIEKTPOHOB.

9K3AMEHAIIMOHHBINA BUJET N2

1. I'nmaBHOE, OpOUTaIBHOE, CIMHOBOE U MAarHUTHOE KBAHTOBBIC YMCIA, KAK XapaKTEPUCTHUKU
COCTOSIHUSI DJIEKTPOHOB B aToMe. B3anMoOCBS3b MeXay KBAaHTOBBIMHU YHCIAMH. DJEKTPOHHBIC
000510uKH (ci10U), MO1000109KH (TIOICTION), aTOMHBIC opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. TIponeMoHCTpHpPOBaTh BCE B3aUMOCBS3M Ha mpumepe aroma Mo. Pacmucarh KBaHTOBBIE
YHclia JJis BaJICHTHBIX JIEKTPOHOB aroma Mo.

2. KoBasieHTHass W BOJOpOJHAsi CBsA3b. MexaHuU3Mbl 00pa3oBaHUs KOBAJEHTHBIX CBs3EH
Brnusinue BoIOpoAHBIX CBSI3€i HA CBOMCTBA BEILIECTB.

3. 3aBHCHMOCTD MapaMeTPOB PACIIEIUICHHUS OT TOJIOKEHUS JIUTaH/Aa B CIIEKTPOXUMHUECKOM
psay. BBICOKO- M HM3KOCIHMHOBBIE KOMIUIEKCHI M OOBSICHEHHWE UX MArHUTHBIX U ONTHUYECKUX
CBOMCTB B Teopuu Kpucraummdeckoro moisi. OOwsiciuth Ha mnpumepax [Cr(NHz)s]Clz u
[Cr(OH)6]Cls

4. ®usnyeckuid CMBICT BEIUYMH: MOTEHIMAl WMOHHU3AIMH, CPOJACTBO K DIEKTPOHY,
3IEKTPOOTPUIIATENILHOCTh M JIUTMOJIBHBIT MOMEHT MOJIeKYJbl. [leproguuHOCTh B W3MEHEHUU
pa3MepoB aTOMOB, WX SHEPTH MOHH3AIHMU, CPOJICTBA K AJIEKTPOHY M 3JIEKTPOOTPHUIIATEIHHOCTH.
[kana s7eKTpoOTpULIATeIbHOCTH. VIOHHAsI U HETONIApHAs CBSI3U - KpailHKUe Clly4ad KOBAJIEHTHOM
cBsi3u. CTerneHb HOHHOCTH CBS3H - KaK OHA OIMpeessieTcst?

5. lllenounsle MeTauibl. XuMuyeckue cBorictpa. [Ipumenenue.

9K3AMEHAIIMOHHBINA BUJET N3

1. DHepreTuyeckas CTpyKTypa aTOMOB. YPOBHU M IOJYPOBHU 3HEPIruu. BeIpokIeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOAYPOBHsX (B 000n0UKax u mogobonoukax). Ha mpumepe
BaHa/Ms paCCTaBUTh KBAHTOBBIE YHCIIA JIJISl BAJIGHTHBIX AJIEKTPOHOB

2. Teopus rubpunuzanuu. HampaBieHHOCTh ¥ KPATHOCTh XUM. CBSI3U. ['eOMeTpUst MOJIEKYI.
Teopus ['mnnecnu.

3. Kak o6pasyercst komruieke K[AI(OH)4] 1 xakue opOuTaIyM aJfOMUHHUS yYacTBYIOT B €TO
oOpa3oBaHuM. YKazarb TUN THOpPHAM3ALMM, OKpAIIMBAEMOCTb, MAarHUTHBIE CBOMCTBAa U
IIPOCTPAHCTBEHHOE CTPOCHUE KOMIUIEKCA.

4. C nomomupto Merosa MO orpenenuTe MopsiiKU CBSI3U B BOJIb(ppaMe U aTFOMUHUU.

5. Tlokaxwurte, 4yeMy paBHBI YHCIIEHHbIE 3HAYEHHUS KBAHTOBBIX YHWCEN ISl DJIEMEHTa,
37IeKTPOHHAs KOHUTyparus kotoporo 4s23d%. Uro XapakTepusyloT 3TH KBaHTOBBIE uncia? Uro
3TO 32 neMeHT? Ero cBolcTBa U MOIYUYEHHE.

DK3AMEHAIIMOHHBINA BUJET N4

1. Cnun snextpoHoB. [IpuHnmn Ilaymn. EMKOCTB 3JIEKTpOHHBIX YpOBHEH, MOAYPOBHEH U
AO no snexrponam. Ilpasuna I'yuna u Kieukosckoro. Jlns snementa Cr 3d°4s! onpenenuts
KBaHTOBbIE YHCIIa JUJIS YKa3aHHBIX JIEKTPOHOB M BO3MOXKHBIE CTENEHU okucieHus. CBoiicTBa
XpoMa M €ro NpuMeHEHNE

2. OcHOBHBIE TUIBI XUMUYecKOU cBs3U. MonHas cBs3b. KoBanenTHas cBsi3b. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MEXAHU3MbI €€ BOSHUKHOBEHHUS.

3. IIpuBectu crpykrypHble Gopmyibl coeauaennii CH3C1, COCl,, CO,. Yka3zare THIl
ruOpUIN3alMi U KPAaTHOCTh CBSi3eH B JAAaHHBIX Mouiekysax. OOBSCHUTH pa3ivuusi B OTJEIBHBIX
cBsA3s1X. MoJeKy bl MOJsIpHbIE WU HEeT?
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4. I'maBHOE, OPOUTAIIBHOE, CIIMHOBOE W MarHUTHOE KBaHTOBBIC YHCIIA, KAK XapaKTEPUCTHKU
COCTOSTHUSI DJIGKTPOHOB B aroMe. B3anMOCBsI3b MEXIy KBAaHTOBBIMH YHCIIAMHU. DJEKTPOHHBIC
000510uKH (ci10M), MO1000109KH (TIOICTION), aTOMHBIC opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. TIpogemMoHCTpHpPOBATh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacmucarh KBaHTOBBIE
Yrcia JUIs BAJICHTHBIX YJIEKTPOHOB aroma Mo.

5. [ony4yenne u mpuMEHEHUE Kele3a, OTHOIICHHUE K BOJE, KUCIOTaM | IIeJo4aM, KOppo3us
€r0 B KHCJIBIX U IIEJIOYHBIX CPeIax.

9K3AMEHAIIMOHHBINA BUJIET N5
1.MHoroanexktponnuble atoMmbl. Ilopsnok 3aceneHuss ypoBHeW, mnoaypoBHer u AO
snektpoHamu. [lpunnun Ilaynu, IlpaBuna I'yuma m KieukoBckoro. [l kakux aToOMOB 3TO
npaBwio peanusyerca? IIpyHUMII MHHHUMyMa »SHEpPruuM IpU  3alOJHEHHUU 3JIEKTPOHAMM
noxypoBHelt u opOutaneii. OcHOBHbIE W BO30YKIEHHBIE COCTOSIHUSA aTtomoB. [loyemy mocie
KaJIBLUS AJICKTPOHAMHU 3anojHsercs d-, a He p-TIoAypOBEHB?

2. 6 u - cBa3U. YUepe3 opOuTanu HapUCOBaTh CTPYKTypbl Mojekyn anetwieHa CoHz u
YKCYCHOM KHUCJOThI. YKa3aThb TUIIbI THOPUAU3ALMH aTOMOB yIJIepoa B 3TUX COEIUHEHUSX.

3. Kakue BaneHTHbIe opOUTaNM XpoMa NPUHHUMAIOT ydacThe B 0Opa30BaHUU G - CBA3CH B
none [Cr(H20)6]**? Kakop Tun rtubpummsaruu AQO MOHA XpOMa, MAarHHTHBIE CBOWCTBA,
OKpAIlIMBaEMOCTb U CTPYKTypa 3TOro HOHA?

4. DHepreTuyeckasi CTpPyKTypa aToMOB. YPOBHU U IOAYPOBHHU PHEPrUH. BbIpoXkKIeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOAYPOBHSX (B 00onoukax u mogodonoukax). Ha npumepe
BaHaJMs paCCTaBUTh KBAHTOBBIE YHCIIA JIJISl BAJICHTHBIX AJIEKTPOHOB

5. Teopust rubpunuzanuu. HampaBieHHOCTh M KPATHOCTh XUM. CBSI3U. ['eOMeTpust MOJIEKYII.
Teopus ['mmnecnu.

SK3AMEHAIIMOHHBIA BUJET N6

l.Ilepuoanueckuii 3akoH W nepuoanveckas cucrema Menneneesa. llepuon, rpynmsl u
noarpynmsl. CeMelicTBa 31eMeHTOB. [IpUYrHBI IEPHOIUYECKOTO U3MEHEHHS CBOMCTB 3JIEMEHTOB.
HaubGonee ycroifuuBble »SJEKTpOHHBIE KOHpUTypauuu artomMoB. I[lo kakum ¢duzmdeckum
napamMeTpaMm (SHEpPrusi HWOHHW3AlMM, CPOJCTBA, OJIEKTPOOTPUIATEIBHOCTh M DJIEKTPOHHOE
CTPOEHHE) MOKHO OTJIMYUTH METAIIT OT MeTajuionaa?

2. YKaxuTe, B KAKOM COCTOSSHUM TUOPHAM3AIMKA HAXOJUTCA KOMIUIEKCOOOpa3oBaTeslb B
none [Co(OH)s]*? Kak ob6pasyercs 3ToT Kommuekc? OXapaKkTepu3oBaTh €r0 MarHHTHBIE
CBOICTBa, CTPYKTYpPY ¥ LIBETHOCTh. KOMIJIEKC BBICOKO- MJIM HU3KOCITUHOBBIN ?

3. Ilokaxkute, yemMy paBHbl YHCIICHHbIC 3HAUEHHsS KBAHTOBBIX YHCEN MJis 3JIEMEHTAa,
37eKTPOHHAs KOHUTyparus kotoporo 5s%4dl. Uro xapakrepnsyioT 3TH kBaHTOBBIE uncia? Uro
3TO 3a 351eMeHT? Ero xumuueckue cBorcTBa

4. B xakoM W3 CO€IMHEHUI 101 KOBAJIEHTHOM CBSI3M OOJIBIIE: XJIOPUAAX OCpUILIUsI, MarHus
i kanbius? OTBeT 000CHOBATS.

5. Ilomyuenue (MarHwii) W XUMHUYECKHE CBOWCTBA DJIEMEHTOB 2 TPYIIIbI, TJIaBHOMN
MOATPYTIIHIL.

D9K3AMEHAIIMOHHBINA BUJIET N7

1. IleppoMYHOCT, B M3MEHEHHMHM pa3MEpPOB aTOMOB, HYHEPIHsl HOHU3ALMH M CPOJCTBA K
JJNIEKTPOHY M DJIEKTPOOTPULATEIBHOCTM B Iepuojax U rpymnmax.  BuusHue
ANEKTPOOTPULIATEIIBHOCTH HA MOJISIPHOCTh ¥ BUJ XUMHYECKOU CBSI3H.

2. Meron BaJIEHTHBIX CBSI3€d WJIM CIMHOBAs TEOPHs BaIEHTHOCTH. llonspHOCTH  CBsI3M U
MOJIAPHOCTh MoJieKyd. JlunonabHble MOMeHTHI. Omnpeaenuts noispHocTs mMoiekyn Hz, CHCIs 4
CH3Cl.HapucoBaTb pacroyiokeHue opOUTaei B STUX MOJIEKYJIaX B IPOCTPAHCTBE.

3. Ompenenute 3apsii KOMIUIEKCOOOpa3oBaTeneil U KOOpAMHALMOHHbIE yucna. Kakue u3
ATUX KOMIUIEKCOB SIBJISIIOTCS OKpalllEeHHBIMH, MapamMarHuTHbIMH. Kakoil BuI rubpuauszanuu u
crpykrypa B komiuiekcax Ko[CuCls] u [Cu(NH3)4](NO3)2?
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4. o u m- cBs3u. HapucoBaTh cTpykTyphl MoJieky: anietriiena CoHz 1 yKCYyCHOM KHCITOTBI.

5. lleprognyHOCTh B M3MEHEHUM pa3MEpOB aTOMOB, SHEPrusi MOHU3ALMKU U CPOJCTBA K
9JEKTPOHY U DJIEKTPOOTPHULIATEIBHOCTH B TMepuojax M rpynmax.  BrusiHue
SJICKTPOOTPULATCIIbHOCTU HA NOJIAPHOCTD U BUL XUMHUYECKOU CBSI3U.

DK3AMEHAIIMOHHBINA BUJET N8

1. ®opma u opuentauus AQO. Kak pacnonoxensi AO B HPOCTPaHCTBE B MOJIEKYJE
anerunena CoHz u nuknorekcane. OCHOBHBIE U BO30Y)KICHHBIE COCTOSHUS aTOMOB. ATOMHBIE
CHEKTPBI - YTO OHU OTPAXKAIOT?

2. XuMHYecKass M 3JCKTPOCTATHUYECKasi COCTABIIAIONIME CBS3M B KPHUCTAJIaX METaJIOB.
CBsi3b C IPOYHOCTHBIMU M TEPMUYECKUMU TTApaMETPAMU METAJIIOB.

3. Tlepuoanueckuii 3akOH M Tepuoauueckas cucrema Menneneea. [lepuon, rpynmsl u
noarpymmnsl. CeMelcTBa 3JIeMEHTOB. [IpUYHHBI IEPUOMUECKOTO U3MEHEHHUSI CBOMCTB 3JIEMEHTOB.
Haubonee ycroifuuBele 3JEKTPOHHBIE KOH(UTYypaluud aToMoB. Ilo KakuM (QHU3UUECKUM
napameTpam MOXKHO OTJIMYUTh METaJUT OT MeTajiona?

4. Kakue 3 nepevnciIeHHbIX KOMIUIGKCHBIX coeauneHnii mapamMaruuThel: | - Na[AgCl2], Il -
Nas[NiFs], 11l - Kz[PtCls]? Buabl rubpuansaimu? CTpyKTypa, OKpalIMBaeMOCTb, MArHUTHBIC
CBOMCTBA 3TUX COCIMHECHHM.

5. MeTo/ BaJICHTHBIX CBSI3€H MM CIIMHOBAs TEOPUs BaJCHTHOCTHU. [1OJSPHOCTH  CBS3M W
HOJISIPHOCTE  MOJIeKyJ. JlumonbHeie MOMEHTHL. OmpenenuTts NOJISIPHOCTh MOJEKYJT BOABI H
CH3sCl.HapucoBaTb pacronoxeHre opouTasel 3TuX MOJIEKYJT B IPOCTPAHCTBE.

3K3AMEHAIMOHHBINA BUJET N9

1. IIpuposa XUMHUYECKOM CBSI3U, YCIOBHE M CIIOCOOBI €€ BO3SHUKHOBEHHs. Kak cBsi3aHbI
JUTMHA W 3Heprusi cBsi3u. OCHOBHBIE TUIIBI XUMUYECKOH CBsi3H. JlJig amMMuaka, alneTujieHa U MoHa
aMMOHHSI HapHCOBaTh NPOCTPAHCTBEHHYIO CXEMYy CTPOCHHUS MOJIEKYJ dYepe3 OpOuTaiu Hu
OTIpeAeUTh BUIbI THOPHUIN3ALINN.

2. Ina onementa 3d°4s' ompenenuTh KBaHTOBBIE YHCHA IS YKA3aHHBIX DJIEKTPOHOB M
BO3MOXHBIE CTENEHU oOkuciaeHus. [losyueHMe ¥ NpPUMEHEHHE JTOr0 DJJIEMEHTa B
IPOMBIIIJICHHOCTH.

3. Kak pacmpenenessl O-3MeKTpoHBI MO opbuTansaM xpoma B kommurekce [Cr(CN)e]*?
VYkazare BHJI THOPUAM3ALMU, MArHUTHBIE CBOWMCTBA, OKPAIIMBAEMOCTh M IPOCTPAHCTBEHHYIO
CTPYKTYpPY KOMILJIEKCA.

4. Meronom MO noka3ats 3anonHenue MO nis mosnekyinbl O2”. OnpenenuTs ee MarHUTHBIE
CBOWCTBA U MOPATAOK CBA3H.

5. XuMuueckue cBOMCTBa xJyiopa. Ero noixyuenne u npuMeHeHue.

DK3AMEHAIIMOHHBINA BUJIET N10

1. KoBanentHast cBsi3b. OOMEHHBIN U JOHOPHO-aKIENTOPHBIH MEXaHW3Mbl BO3HUKHOBEHUS
XUMHUYecKoN cBs3u. PacnapuBanue snextpoHoB. IlpuBectn mpumepsl oOpa3oBaHus CBsi3ed B
MOJIeKyJie a30Ta, aMMuaka, noHa BF4". I'mbpuanzanus u ee BUabl. YKa3are BUJ THOPUAN3ALIUH B
ammuake, noHa BF4.

2. Kakue u3 xommiekcoB [Fe(CN)s]* u [Fe(H20)6]*" nmamarsutHBIe M TIapaMarHUTHEIE.
Vkaxkute TUN THOPUAM3ALMKM U TPOCTPAHCTBEHHOE CTPOCHME, OKpalmMBaeMocTb.  OTBeETHI
000CHOBATb.

3. Jlns onementa 3d°4s! ompenmenuTh KBaHTOBBIE UHMCIA IS YKA3aHHBIX JJIEKTPOHOB U
BO3MOXXHBIE  CTENEHM OKUCIeHMs. llomyuyeHme W NOpUMEHEHHME OITOro  DJIEMEHTa B
MPOMBIIIIIEHHOCTH.

4. Tlony4eHne U NPUMEHEHUE IIETOYHBIX METAUIOB U X XMMHUECKHUE CBOMCTBA.

5. Ilo kakuM MpUYMHAM CTETICHH OKHCJICHUS XJIopa MOXeT ObITh -1, +1, +5 u +7, a 'y ¢ropa.
TOJbKO -1?
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DK3AMEHAIIMOHHBINA BUJIET N1l

1. BanmenTHOoCTh UM cTeNeHW OKHCIEHUS d3IeMeHTOB. OOBSCHUTH TPUYUHBI
BO3HHUKHOBEHHUS BBICIIMX BaJEHTHOCTEH y xyopa u cepsl. [IpomeMoHCTpupOBaTh Ha MpUMeEpax
HC102, HC103, HC104, H2SOs. ITouemy momoOHBIX coenuHeHuid HeT y (ropa? Uemy paBHa
BaJICHTHOCTh a30Ta B a30THOU Kuciore. OTBEThl 000CHOBATb.

2. VYxaszarp tin rudpuauzaimu AO maraus u ¢pocdopa B mosekynax MgClz u PHCI..
HapucoBaTh CTpPYKTYpBhl C IMOMOIIBI0 opOuTaneld. byaer nu y 3THX COCIMHEHWH JIUIOJIbHBIN
MOMEHT paBeH HYJII0?

3. BalleHTHOCTb U CTENEHU OKHUCICHHS 31eMEHTOB. OOBSICHUTH MPUUYMHBI BO3ZHUKHOBEHUS
BBICILIMX BaJIeHTHOCTEN y Xjopa u cepbl. IIpogemoncrpupoBats Ha npumepax HC102, HC10sg,
HC104, H2SO4. Uemy paBHa BaJI€HTHOCTH a30Ta B a30THOM Kuciote. OTBETHl 000CHOBATh.

4. Won [Ni(CN)4]? nmamarauten mmm napamarauteH? JlaTh 00OCHOBAaHHME M IIOKA3aTh
3anonHeHue d-saexkTpoHoB 1o opbutansm. Omnpegenute Tun rubpuamzauuu AO  u
IPOCTPAHCTBEHHYIO KOH(PHUTYpAIHIO, U OKPAIIMBAEMOCTh HOHA.

5. MlonHas, KoBajeHTHas U JOHOPHO-AKIENITOPHAsA XUMUYECKas CBs3b. [IpuBecTu mpumMepsl.
Mexanu3mbl 00pa3oBaHus 3TUX CBsi3ed. 6- W T - cBsi3u. OnMHApHBIE W KpaTHble cBs3u. Kak
OTIpeIeIIIeTCs OPSAOK CBSI3U B METOJIE MOJIEKYJISIPHBIX opOuTaneii?

D9K3AMEHAIIMOHHBINA BUJET NI12

1. MonHasi, KOBaJIGHTHAst U JJOHOPHO-AKIENTOPHAs XUMHUYECKas CBs3b. [IpuBecTr nmpuMepsl.
Mexanu3mbl 00pa3oBaHus 3TUX CBsi3ed. 6- W T - cBs3u. OnMHApHBIE W KpaTHble cBs3u. Kak
olpeensercs ruOpuan3anus B IporaHe, STUIIeHe, OeH30J1e U CepHO kuciaoTe?

2. Kakue U3 MepedyrcIeHHBIX KOMIUIEKCHBIX COCIMHEHWI NMapaMarHUTHBI U OKpAIICHBI:
Na[AgCl2], Nas[NiFe], K[PtCls]? Omnpenmenute uX CTPYKTYpbl, MarHUTHBIC CBOWCTBA,
THOPHIN3AIHIO.

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

4. OcHOBHbBIE TOJIO)KEHUS KBAHTOBO-MEXaHMUYECKOW TEOpUHM CTpoeHHs aTtomoB bopa.
SAnepuas monmenp aroma. CTpoeHHE sijipa, MAacCOBO€ YHCIO, MPOTOHBI, HEUTPOHBL. M30TOMBI
ATOMHBIE MaccChl 3JIEMEHTOB, BHECEHHBIE B MIEPHUOMUECKYIO CUCTEMY.

5. Teopust rubpuamzanmu. ['eomerpust momexyn NHs H2O, BeClz u yKkCycHOW KHCIIOTEHI.
Kakoit Bua rubpuauszanuu B 3TUX Mojekyiax. Kakoil Tnm cBsi3u ompezaesnser ruOpUAN3aLUI0 U
MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIBI?

9K3AMEHAIIMOHHBIA BUJIET N13

1. Meron monekynspubix opoutaneii (MO JIKAO) B npuioxeHMH K JBYXaTOMHBIM
MOJIEKYJIaM U MOJIEKYJISIpHBIM HOHaM Bojopoza (+1) u azota (+1),

2. Tlokaxute, YeMy paBHBI YHCJICHHBIC 3HAUEHHUS KBAHTOBBIX YHCEN Ui DJIEMEHTa,
3NEKTPOHHAA KOH(UTypanus kotoporo 3d’4s?. Uro xapakTepusyloT 3TH KBaHTOBbIe uncia? Urto
3TO 3a neMeHT? Ero cBoiicTBa U MOIyUYEHHE.

3. IlomydeHue U CBOMCTBA IIEIIOYHO3EMETBHBIX METAJIIOB.

4. Teopus bopa. CnexkTpsl aTOMOB, YTO OHM OTPa)kalOT U KaKkoBa MX POJIb B CTAHOBJICHUU
TeopuH cTpoeHus atoma? KBaHTOBbIE umcia M uUX (pu3nueckuil cMpica. Pacnmucath KBaHTOBBIE
YrcIia U BJICHTHBIX JIEKTPOHOB JKeJe3a.

5. Kakue BanentHble opOutanu nona kobansta (I1I) mpuHumaror ydactre B o0Opa3oBaHUU
o-cemseii B moHe [CO(NH3)e]®? KakoBsl THN THOpHMIM3AIMKM BATEHTHEIX OpOHMTaNeil u
IPOCTPaHCTBEHHAs CTPYKTypa 3TOro HoHa?
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9K3AMEHAIIMOHHBIN BUJET N 14

1. Teopust bopa. CiekTpbl aTOMOB, YTO OHH OTPaXKAIOT U KaKOBAa UX POJIb B CTAHOBICHUU
Teopuu cTpoeHus aromMa? KBaHTOBbIE umciia U uX (pu3MyecKkuid cMmbicia. Pacrucarth KBaHTOBBIE
qrCIia 71l BAICHTHBIX DJIGKTPOHOB Xkele3a. KakoB pU3N4eCKuii CMBICI ATHX KBAHTOBBIX YHCET?

2. TlomydyeHne M XMMHYECKHUE CBOMCTBA HHMKENISA W Menu. [I[puMeHeHHe 3THX MeTauioB B
MPOMBINIJICHHOCTH.

3. Kak 00pa3yroTcsi KOMIUIEKCHl M KaK PacCCENISFOTCS AJICKTPOHBI HAa aTOMHBIX OpOUTAJISAX
komruiekcooopazoBarenst st komiwiekcoB Ko[PtCle] wu  Kp[CrCls] coorBercTBeHHO. DTH
KOMILIEKCHl OKpalIeHbl? DTO TMapaMarHeTUKU WM JUaMarHeTHku? YKa3aTh THOPUIM3ALUIO H
CTPYKTYpy. BBICOKO- MM HU3KOCTTUHOBEIE?

4. OCHOBHBIC TUIIBI XUMHYECKON CBs3U. MoHHas cBs3b. KoBaeHTHas cBsA3b. OOMEHHBIN U
JIOHOPHO-AKI[ENTOPHBIA MEXaHU3MbI €€ BOSHUKHOBEeHM. [loka3aTthk Ha mpuMepax.

5. B kakom coemuuenun PH3 (111), POC13 (V) umeer mecto rubpumusamnus AO dochopa?
YkazaTh TUI THOPHUIN3AIINH.

DK3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaleHTHBIX CBSI3€H WM CIMHOBAs TEOPHsl BaJIEHTHOCTH. [IpuBecTn mpumepsl
oOpazoBanus monekyn PCls, PCls u nona BF4 IlonsipHOCTh  CBSI3M M MOJSIPHOCTH MOJIEKYJI.
JlunonpHbIe MOMEHTHI U CTPYKTYpA.

2. MexMoNeKyIsipHble  B3auMOJICUCTBHS. Buasl B3auMOACHCTBUNW W NPUUYUHBI U3
nosiiieHus. Kak OHU BIMAIOT Ha CBOMCTBA BelllecTBa?

3. B xaxom coeauneruun PHs (111), POC13 (V) umeer mecto Ta uiau uHasi rudpuguzanus AO
docdopa? OTBeT 000CHOBATH.

4. Meramunueckas cBsi3b. BogopoaHas (MexxMoIeKyJIsipHasi 1 BHYTPUMOJIEKYJISIpHAs) CBSA3b.
[TprunHbI ee BO3HUKHOBEHUs. BiusiHue BOJOPOAHBIX CBsI3€i Ha CBOMCTBA BElIECTB (Ha mpUMeEpe
BOJIBI U PTOPHCTOBOAOPOAHOM KHCIIOTHI).

5. Jlna snementa 3d°4s? ompenenuTh KBaHTOBBIE YMCNA IS YKA3aHHBIX DJIEKTPOHOB H
BO3MOXKHBIE cTeNeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nueckuil CMbICIT KBaHTOBBIX
qrcesn? MOJIyYeHHUE 3TOro dJIeMeHTa?

3K3AMEHAIIUMOHHBIA BUJIET N16

1. Ipusectu crpykrypHble (opmynbl coequHeHuit CH3C1, COClz, CO.. Yka3zaTh THII
rUOpHUIM3alMi U KPAaTHOCTh CBSi3eH B JAAaHHBIX MouieKysax. OOBSCHUTh pa3iavuusi B OTJENIBHBIX
cBs3sx. [Touemy nepBbie 1BE MOJIEKYJIbI MOJSIPHBIE, & TPEThS HET.

2. OxapakTepu3oBaTh MO BCeM MapameTpaM KommaekcHpiii non [Fe(NCS)s]2 Kax om
obpasyerca? CuuTarh, 4TO 3TO JIUTAH]T CUIILHOTO TOJIS.

3. KoBasienTHas cBsi3b. OOMEHHBIN U JOHOPHO-aKIENTOPHBIH MEXaHW3Mbl BO3HUKHOBEHUS
xumuueckoi csizu. [Ipusectu npumepsl. PacniapuBanue 31exTpoHoB. ['uOpuan3amnus u ee BUAbL.

4. Ot Kakux [apaMeTpoOB  3aBUCUT  BEJIMYMHA  lapaMeTpa  paclleIUIeHHs?
CHeKkTpoXUMHUYECKUH psiJl JINTaH/I0B.

5. Ilonyuyenue u npumMeHeHue NUHKA. Ero XxuMmmuyeckue CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJIET N17

1. MexanusM B3aMMOJEHCTBHS KOMILJIeKcooOpa3oBatenp — jauranasl B Teopun BC.
Tunuunele MOHBI-KOMILIEKCOOOpa3oBareny, rudpuauzanns ux AQO. CHeKTpOXHMUYECKUH psij
aurasoB. OT 4ero 3aBUCHUT NapamMeTp pacuieIieHus ?

2. TlpuBectu ctpykrypHbie Gopmynsl coeauaennii CH3C1, COClz, SO,. YkazaTh THI
ruOpHUIN3ali U KPAaTHOCTh CBSi3eH B JAAaHHBIX MouieKysax. OOBSCHUTH pa3iavyuusi B OTJEIBHBIX
CBA35X. MOJIEKyJIbI MOISPHBIE WIN HET?

3. Jlna onementa 30d%4s? ompemenuTh KBAaHTOBBIE YMCIA IS YKA3aHHBIX AJEKTPOHOB M
BO3MOXKHBIE cTereHu okucieHus. Uto 31o 3a snemeHT? KakoB ¢u3nueckuil CMbICIT KBaHTOBBIX
qrcen? MOoIy4YeHHe 3TOro AJIEMEHTa
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4. OOmasi XapakKTepUCTUKA S- U P-3JIEMEHTOB - U3MEHEHHUE DJICKTPOHHBIX KOH(MUTYpAIHiA,
pa3MepoB aTOMOB, HOHHU3AIIMOHHBIX MOTEHIIMAIOB, 3JIEKTPOOTPULIATEILHOCTH, CTENEHEen
OKHCJICHHUS.

5. K2[ZNnCl4]; 11 - K2[Zn(OH)4], ecu Ky cootetcTBenHO pasnbt: 1.1071°" 3,6 .101%? Kakosa
KOHIEHTpalusi HOHOB IIMHKA (B MoJjb/11) B 0,1 M pacTBOpe 3TuX KOMILIeKCOB. OXapaKkTepru30BaTh
1o BceM napamerpam komiuiekcHbii noH Ko[Zn(OH)s]. Kak on o6pasyetcs?

D3K3AMEHAIIMOHHBINA BUJIET NI18

1. OxapakTepu3oBaTh 10 BceM mapamerpaM KoMiuiekCHbIA noH [Pt(NH3)4Cls], B Tom uuncie
u ero o0Opa3oBaHusl.

2. Jlna onementa 3d%4s? ompenenuTh KBAaHTOBBIE YMCNA IS YKA3aHHBIX SJIEKTPOHOB H
BO3MO)KHBIE CTENEHU OKUCIEHHUS. XHUMUYECKUE CBOMCTBA M IPUMEHEHHE 3TOrO 3JEMEHTA B
IPOMBIIIJICHHOCTH.

3. Meron MO JIKAO. OcHoBHBbIE 1TOJIOKEHHS MeToa. Pacniicats MOJIeKyJIsipHbIE OpOUTAIH
Ui MoJekyJsipHoro nona CN-.

4. MoHHas 1 HeNoJspHAas CBSA3U - KpailHUE Clly4ad KOBaJIEHTHOM cBs3U. CTENeHb HOHHOCTH
cBs3u. Uepes Kakyro BEJIMUUHY OHA ONpenensercs?

5. Ceumnern. [lonyyenue n xumMuueckue CBOMCTRA.

DK3AMEHAIIMOHHBINA BUJIET N19

1. IIpuBectu cTpykTypHbie Qopmymnsl coeaunenui yriaepoma: C2Hz, HCOH, CH3COOH.
Kakyto crenenb OKUCIEHUS U THOPUIM3AIMIO UMEET YIIIePO] B THX COSAMHEHUX ?

2. MHoroanekrponsusle atoMbl. llopspok 3aceneHus ypoBHeW, mnoaypoBHen u AO
anekrpoHamu. IlpaBuno I'ynpa u KneuxoBckoro. B kakom ciywae u aias 4ero nmpuMeEHsETCs
npaswio KieukoBckoro?

3. MlonHas v HemousipHas CBSI3U - KpallHUE CclIyyau KOBaJIEHTHOM cBsi3u. CTereHb MOHHOCTU
cBsA3M. Yepes KaKyro BEIMYMHY OHA ONPENeIIsaeTcs?

4. OxapakTepu30BaTh 110 BceM TapaMeTpam kommekcasie nonsl [Ni(NHs)s]?" u [NiFs]* B
TOM YHCJIe U UX 00pa30BaHUeE.

5. TuraH. XuMn4yeckne CBOMCTBA U IPUMEHEHHE.

DK3AMEHAIIMOHHBINA BUJIET N20

1. MoHHas 1 HemosipHas CBSI3U - KpalHKUE ClIydyau KOBAJIEHTHOMU cBs3U. CTENEeHb HOHHOCTU
cBs3U. Uepes KaKylo BEJIMUMHY ONpEAENseTcsl CTeNeHb HOHHOCTU CBsA3U? B kakom ciyuae cBsizu
NOJIIPHBI, @ MOJIEKJIA B LIEJIOM HenoJsspHa. [Ipusectn npumepsl.

2. MHoroanektponasle aToMbl. llopsaok 3aceneHus ypoBHeW, mnoaypoBHeir u AO
anektpoHamu. IIpaBuio I'ynpa m KneukoBckoro. B kakom ciydae m 1 4ero npUMEHSETCS
npaBuiio KiteukoBckoro? IokaxuTe movyemMy mocie Kajublus 3armoiHseTcs: d-moypoBeHb, a He p-
MOlypOBEHB?

3. Kakue BaneHTHbIe opOUTaIM aroma KoOanbTa MPUHMMAIOT y4yacTue B 0Opa3oBaHHUM G-
cesazeit B komiiekce [CO(NHz3)s]Clz Kakor tun rubpuamzanuu AO atoma ko0OaiabTa U KakoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero nona? OKpairBaeMoCTb 1 MarHUTHbIE CBOWCTBA KOMILIEKCA.

4. PacnincaTh KBaHTOBBIE YKMCJIA JJIs1 BAJICHTHBIX IEKTPOHOB MapraHlia U caMapusl.

5. Kpemunii. Xumudeckne CBOMCTBA U IPUMEHEHNE.

DK3AMEHAIIMOHHBINA BUJIET N21
1. ®usnueckuié CMBICI BEJIWYMH: NOTEHLUUAI MOHU3ALMH, CPOJACTBO K JJIEKTPOHY,
ANEKTPOOTPULIATENIBHOCTh M JWMOJIBHBIA MOMEHT MOJEKydbl. [leprnoadHOCTE B W3MEHEHUH
pa3MepoB aTOMOB, UX JHEPTUM MOHM3ALUU, CPOJACTBA K DJIEKTPOHY M HIEKTPOOTPULIATEILHOCTH.
[[Ixana sneKTpooTpUUATENbHOCTH. VIOHHAS M HEMOISApHAs CBS3M - KpallHUE CIyd4ad KOBAJICHTHOM
cBsA3U. CTEeNeHb HOHHOCTH CBSI3U - KaK OHA ONpeeseTcs?
2. lllenouynsle MeTamuibl. XMMHYECKHE CBOMCTBA. [[pumMeHeHue.
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3. Kakue BameHTHBIE OopOMTaNM aroMa KoOajabTa MPUHUMAIOT ydacTHe B OOpa3oBaHUU G-
ceaseit B komiiekce [CO(H20)s]Cl> Kakor tun rubpuamzanuu AO atoma ko0OajdbTa U KakoBa
MIPOCTPAHCTBEHHAs CTPYKTypa ero nona? OKpairBaeMoCTb 1 MarHUTHbIE CBOWCTBA KOMILIEKCA.

4. I'anorensl. [Tonyyenue, xumuueckue cBoiicta ¢propa u xjopa. [lpumenenue.

5. MexmorekyisapHble B3auMozeicTBua. Kak ¢GopMupyroTcs 3TH B3aUMOICHCTBUS W Ha
KaKue CBOMCTBA BEILIECTBA BIUSIIOT?

DK3AMEHAIIMOHHBINA BUJIET N22

1. DHepreTuyeckass CTpyKTypa aTOMOB. YPOBHM U MOJYpPOBHHM SHEpPruH. BwIpokIIeHHBIE
cocrosnus. Yucino AO Ha ypoBHSAX M TOAYpoBHsX. [7aBHOe, opOWTanbHOE M MarHUTHOE
KBAaHTOBBIE YMCJA KaK XapaKTEPUCTUKH COCTOSHMS SIIEKTPOHOB B aTome. CIHMH 3JIEKTPOHOB.
B3anmocssa3p kBaHTOBBIX yncel. [Ipunnun [laynu, IIpasuna ['yana u Kneukosckoro. IIpusenure
IIPUMEPBI JBYX MMOCIEAHUX MTPABUIL.

2. [Noyemy nByxaToMHBbIe MOJICKYJIBI P2, AS2, SD2 B 0OBIYHBIX yCIOBUSX HECTAOUJIBHBI, B TO
Bpemsi kKak Mousiekydbl N2 oTHocsTcs k Haubonee yctoiuuBeiM? docdopnas kucnora. Ee
CTPYKTypa U TuOpuau3anus.

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

4. KakoBa NpOCTpaHCTBEHHAasi CTPYKTypa, THUI THOpPHAM3ALMH, OKpAIIUBAEMOCTb U
marauTHsIe cBoiictBa HoHOB [Cr(CN)s]® u [Cr(H20)6]%*

5. MexmornexyiisipHasi 1 BHyTPUMOJIEKYJIsIpHAasl BOJOPOIHAs CBA3b. MexaHu3M 00pa3oBaHus
Y BIIMSIHUE HA CBOMCTBA BEILIECTBA.

3K3AMEHAIIMOHHBINA BUJIET N23

1. KakoBa mpocTpaHCTBEHHAsi CTPYKTypa THI THOPHIU3ALWN, ONTHYSCKUE W MarHUTHBIC
coiicta nona [CU(CN)4]%? Ha3panue xoMIiekca.

2. DHeprus MOHU3ALWHU, CPOACTBO K JIIEKTPOHY U IJIEKTPOOTPHUIATEIHLHOCTh. UTO
XapaKTepU3yIOT 3TU BeTUUUHBL. [ 1€ U 171 4ero OHU NMPUMEHSIOTCS?

3.IlpuBecTH MPOCTPAHCTBEHHBIC CTPYKTYPHI COCTMHEHHI Yepe3 aToOMHbIe opOuTanu SiHs,
Si02, H2SiOs. Kakue creneHd OKUCICHHS MMEET KPEMHHH B JAaHHBIX MoJieKyiaax? OmnpenennTh
TUT THOPHUIN3AINN B dTHX MoJieKyax. [TosipHbI TH TaHHBIE MOJICKYJIBI?

4. Monubaen. DnexTpoHHast KoHburypauus. [lonyduenue u npuMeHeHHeE.

5. Kak onpenensitores pazmepsl atroMoB? Ypasuenue lllpenunrepa. OCHOBHBIE MOTOXKEHUS
Y 4TO 110 CMBICITY O3HA4aeT KBapaT BOJIHOBOIM ()YHKIIMH B TOU ypaBHEHUU?

9K3AMEHAIIMOHHBINA BUJIET N24

1. Ilpunnun HeompeneneHHOCTH ['elizeHOepra M BEpPOATHOCTHOE ONMCAHUE COCTOSHUS
AJIEKTPOHOB B aToMax. DJeKTpoHHOe obnako. OpoOutans. Popmbl opOutanei anst s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE uMciio onpenenser Gpopmy opOutanu. Yem OTIUYAIOTCS G U T —
cesa3u? Kak onpenensercs pazmep aroma?

2. Ina »nementa 3d’4s? ompenenuTh KBAaHTOBBIE YHCIA IS YKA3aHHBIX DJIEKTPOHOB M
BO3MOXHBIE CTENEHU OKHUCIEeHUs. UTo 310 3a 3neMeHT? KakoB (Qu3MuUecKuil CMBICT KBaHTOBBIX
yucen? [lonydeHne v NpUMEHEHUE 3TOrO JIEMEHTA.

3. Kakue BaneHTHble opOUTANIM aToMa KOOajgbTa MPUHUMAIOT ydacTHe B OOpa3oBaHHUM G-
ceszeit B komrutiekce [CO(NH3)e]Clo KakoB Tum rudpummsanuu AO atoma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero noHa? Ha3sanmelO okpammBaeMOCTh U MarHUTHBIE CBOWCTBA
KOMILJIEKCA.

4. Hamucatb >10€KTpOHHYIO (OpMysy XJOpa M cepbl B OCHOBHOM M BO30YXIECHHOM
coctossHUAX. [lo anexTpoHHOU (opMysie OMpeAeTuTh MECTO €ro B TMEPUOJUYECKON CHCTEME
(rpymnmy, MOArpyMIly, NEPUOT) U KBAHTOBBIE YUCIA JUISl BAJICHTHBIX 3JIEKTPOHOB.

5. Banmanmmii. I[lomyueHue W NpUMEHEHHE B MPOMBINIICHHOCTH. CTENEHW OKHUCICHHUS |
XUMHYECKHE CBOMCTBA.
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DK3AMEHAIIMOHHBINA BUJIET N25

1. Meron BaJeHTHBIX CBSI3€M WM CIMHOBAsl TEOPHsl BaJIEHTHOCTH. [IpuBecTu mpumepsl
obpazoBanust mojekyn NHz PCls, PCls u nona BFs . HapucoBarh uX mpoCTpaHCTBEHHBIC
CTPYKTYpBI Uepe3 aTOMHbIE OpOUTAIIH.

2. Hanwucarb sneKTpoHHYIO (opMyidy XJiopa M cepbl B OCHOBHOM U BO30Y>KICHHOM
cocrossHUsIX. [lo 31eKTpOHHOU (opMyIie ONpeNennTh MECTO €ro B IMEPUOJUYCCKON CHCTEME
(rpyniy, MOATPYIIy, NEPUOA) U KBAHTOBBIE YKCIIA JISl BAJICHTHBIX JIEKTPOHOB.

3. YkaxuTe, B KaKOM COCTOSHUM THOPHIU3AIMHM HAXOIUTCS KOMILIEKCOOOpa3oBareib B
nore [Co(H20)s]™®? Kakx o6pasyercs stoT Kommiekc? OXapaKTepH30BaTh €r0 MAarHHTHBIC
CBOICTBa, CTPYKTYpPY ¥ LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIM HU3KOCIIMHOBBIN ?

4. MexXMONEeKyJIIpHbIE B3aUMOICHCTBHUS.

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

DK3AMEHAIIMOHHBINA BUJIET N26

1. TlpuBectn crpykrypHbie Gopmynsl coeauHeHuin CH3C1, COCl,, CO;. Yka3zaTh THI
ruOpHUIU3a ¥ KPaTHOCTh CBA3€H B JAHHBIX MoJIeKynax. Kakue W3 NMpHBEIEHHBIX MOJEKYI
001aJat0T JUIOJIbHBIM MOMEHTOM, a KaKHe - HET U 1ouemy?

2. Teopus rubpuausanuu. HarpaBieHHOCTb M KPaTHOCTh XUM. CBSI3U. UeM ompenernsercs
TEOMETPHsI U JIUIOJIBHBII MOMEHT MoJieKysl. CTpoeHue M XMMHUYECKas CBSI3b B COCIMHEHUSX.
MeTto/1 BalleHTHBIX CBSA3€M UM CIIMHOBAs TEOPHS BAJIEHTHOCTH.

3. ®ocdop. [lomyuenue, nmpuMeHeHHE U XUMHUYECKHE CBOWCTBAa. B0o3MoOXKHBIE cTeneHu
OKHCJICHHUS.

4.YKaxuTte, B KAKOM COCTOSTHUM I'MOpUIU3aI[MM HAXOAUTCSl KOMITJIEKCOOOpa30BaTellb B MOHE
[Mn(OH)6]™? Kak o6pasyercs 31oT komiutekc? OXapakTepu3oBaTh €ro Ha3BaHHE, MATHUTHBIE
CBOICTBA, CTPYKTYpPY M LIBETHOCTb. KOMIIIEKC BBICOKO- MJIN HU3KOCIIMHOBBIN ?

5. Ilokaxwure, 4yeMy paBHbl YHUCIICHHbIE 3HAUEHHUS KBAHTOBBIX YHCEN JUISl 3JIEMEHTA,
JIeKTpoHHAs KoHuUrypanus kotoporo 4d'5s2. Uro xapakTepusyloT T KBaHTOBbIE umcia? UTo
9TO 3a aneMeHT? Ero xumudeckue cBOMCTBa

DK3AMEHAIIUMOHHBINA BUJIET N27

1. Touemy monekynsl SnClz u PbClz, cymecTBytomiye B ra3000pa3HOM COCTOSIHUU, UMEIOT
yrioByto popmy, a HgCl, u CdCl; - nuneiinyio?

2. Mero/1 BaJeHTHBIX CBSI3el WJIM CIIMHOBAs Teopus BajgeHTHOCTH. Iloka3are Ha mpuMepax
N2, BF4~ IlonspHOCTh CBSI3M U MOJSIPHOCTh MOJIEKYJ. JIMMONIbHBIE MOMEHTHI CBSI3€H U MOJIEKYJI.
Bcerna nmu onu coBnaatot?

3. Kakue u3 xommiekcoB [V(CN)e]* u [V(H20)6]*" muamarnuTHEIE M mapaMarHUTHEIE.
Vkaxure HazBaHue, TUI THOPUAM3ALMH, MPOCTPAHCTBEHHOE CTPOEHHUE U OKPAIIMBAEMOCTb.
OTBeTbI 000CHOBATD.

3. Jlns snementa 3d°4s’ onpesenuTh KBaHTOBBIE YMCA IS YKA3aHHBIX 3JIEKTPOHOB U
BO3MOXKHBIE CTETEHW OKHCIeHHs. [losyueHHWe ¥ TPUMEHEHHE JTOTO DIIEMEHTa B
IPOMBIIIJICHHOCTH.

4. MexMmoinekyspHOe (opHeHTalnoHHOE, VHyKIIHOHHOE, JUCTIEPCHOHHOE)
B3aUMO/IEIICTBHE MOJIEKYI.

5. Pe3oHaHCHBIE CTPYKTYpHI.

DK3AMEHAIIMOHHBINA BUJET N28
1. Ompenenute 3apsii KOMIUIEKCOOOpa3oBaTeneil U KOOpAMHAIMOHHbIE yKcia. Kakue u3
9TUX KOMIUIEKCOB SIBIIIFOTCS OKpameHHbIMU. Ha3BaHue, cTpoeHHE, OKpalIMBaeMOCTb H
MarHuTHbIe cBoiicTBa Komiuiekca Ko[CuCls]? Kakoii Bua rubpumu3anyy B 5TOM KOMILIEKCE.
2. IlepBbIl 3aKOH TEpMOJMHAMHMKH. BHyTpeHHss »Heprus W HSHTanenus.  Kpurepum
CaMOIIPOMU3BOJIBHOTO INPOTEKAHUS XMMHMUYECKHUX PpEaKUMd. OHTAIbNUNHBIA W DHTPONMUHBIN
(bakTOpbl XUMUYECKUX PEAKIIHI.
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3. Kak o6pasyercs kommieke K[AI(OH)4] u kakue opOuTaiu aarOMHHHS y4acTBYIOT B €rO
oOpa3oBaHMM. YKa3arb THN THOPHAM3AIHMH, OKPAIIMBAEMOCTh, MArHHTHBIE CBOHCTBAa U
MIPOCTPAHCTBEHHOE CTPOEHUE KOMILIEKca.3

4. OcCHOBHBIE IIOJOXKEHUSI KBAaHTOBO-MEXAaHWYECKOM TEOpUU CTpoeHus artomoB bopa.
SAnepnas Mozens atoma. CTpoeHHE fpa, MacCOBOE YHUCIO, MPOTOHBI, HEHTPOHBL. M30TOMBLI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IMEPHOAMYECKYIO0 cucTemy. Kakum oOpa3oM CHEKTpHI
aTOMOB CBITPAJIU POJIb B CTaHOBJIEHUHU Teopuu bopa?

5. Harpuii. ITpuponnsie pecypesl. Ilonyuenue. CsoiictBa. IIpumenenue.

DK3AMEHAIIUMOHHBINA BUJIET N29

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

2. 3axoH ['ecca u cnenctBust u3 Hero. DHeprus [ m66ca peakiuu CaCO3 = CaO + CO2 paBHa
AGy? = - 28,55 xJIx. PaccuntaTh 3HaueHHMe KOHCTaHTHI paBHoBecus K, mpum T=500 u 1000K.
Ornpenenuth HampaBlieHUE Mpoiiecca. Yemy raBHa paBHOBECHAs TEMIEpaTypa 3TOU peakiuu?

3. Kakue BaneHTHBIe OpOUTaNM XpoMa NPUHHUMAIOT ydacThe B 00pa30BaHUU G - CBA3CH B
none [Cr(H20)6]*? Kaxos tun rubpummsamuu AO HOHAa XpoMa M CTPYKTypa 3TOTO HOHA?
HazBanue, CTpyKTypa, OKpalIuBaeMOCTh U MarHUTHBIE CBOICTBA.

4. XKenezo, XpoM, HUKENb. DIEKTPOHHBIC KOHPHUTYpaUU U cTeneHn okucienus. [lomydyenne
U TIpUMEHEHHUE.

5. Mens. [Ipuponssie pecypcsl. [lonydenue, NpUMEHEHNE U XUMUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJIET N30

1. [To kakoMy MeXaHW3My JIMTaHIbl 00pa3yrOT CBSA3b C KOMJIEKCOOOpa3oBaTeleM B
OKTa>pHUUECKOM BBICOKOCTTHHOBOM HoHe [COFs] ~*. PacmucaTh cxeMy 06pa3oBaHHs KOMILIEKCA.
MarauTHble CBOWCTBA Ha3BaHUE, CTPYKTypa U OKPALIEHHOCTh KOMILJICKCa.

2. Teopus kpuctaummdeckoro nosis. [Ipuposa XuMCBsI3M KOMILIEKCOOOPa30BaTEIb - JIUTAH]I.
Pacmierienne d-moaypoBHs KOMILIEKCOOOpa3oBaTelsi B OKPYXKCHHWM JHraHgamu. I[lapamerp
pacmerienus. Pacmeruienne  d-moxypoBHST KOMILIEKCOOOpa3oBaTeNnss B OKTadAPHUYECKOM U
TETPa’IPUUECKOM OKPYKEHUH JUranaaMu. CreKTpoXUMUYECKUN psJl IUTaHI0B.

3. OnpenenuTh BO3MOKHOCTh CaMOIIPOHM3BOJILHOTO TIpoTekaHus peaknuu PbOg) + CO() =
Pbw + COxr mHpu cTaHAapTHEIX ycioBusax. Ykaxute 3Hak AS? x, OTBeThI oGocHyiiTe.
OnpenenuTs paBHOBECHYIO TEMIIEPATYPY PEaKIIHH.

4. Mapranen. [Ipuponusie pecypcsl. [lonyuenue, npuMeHeHHEe 1 XUMUYECKHE CBOMCTBA.

5. 3aBHCHMOCTD ITapaMeTpOB PACIIEIUICHHUS OT TIOJOKEHUS JIUTAaH/Ia B CIIEKTPOXUMHUECKOM
psay. Bbicoko- W Hu3KocHHHOBbIE KoMIUIeKChl. OOwsichuth Ha mpumepax [Cr(NH3z)s]Cls u

[Cr(OH)6]Cls

Ilepeyenn BOonpocoB U 3a1aHui AJ1l IOATOTOBKH K 3K3aMeHY
(OIK-1: UOIIK-1.2, MOIIK- 1.2, UOIIK-1.3; ONK-2: UOIIK-2.1, UOIIK-2.4,
OIIK-5: UOTIK_5.1, UOIK-5.2, UOIIK-5.3):

1. SAnepnas moxens aroma. CTpoeHHE sipa, MAacCOBOE YHWCIO, MPOTOHBI, HEHTPOHHBI.
Crpoenne atoma Bojopoaa. [loctynatsl u Teopust bopa. Cnextpsl atomoB. M3otomnsl. M300apsl.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPHOJUYECKYIO CUCTEMY.

OHepreTudeckas CTPyKTypa aTOMOB. YPOBHU M TOJYpPOBHHM PHEPruH. BrIpoxaecHHBIE
coctostaus. Yncno AO Ha ypoBHSX M MOAYpPOBHAX (B 000j0ukax u moaoborioukax). I'maBHoe,
opOUTaNbHOE M MarHUTHOE KBAHTOBBIE YMCIIa KaK XapaKTEPUCTUKU COCTOSHHS 3SJIEKTPOHOB B
atome. CriuH 3nexkTpoHoB. [Ipunnun [laynu. EMKOCTb 351eKTpOHHBIX YpOBHEH, moaypoBHed 1 AO
1o aexkrpoHam. IIpasuio I'ynna. B3aumocBs3p kBaHTOBBIX 4Kcen. [IpuHIMN HeonpeaeaeHHOCTH
['eiizenOepra 1 BepOSTHOCTHOE OINMCAHUE COCTOSIHMSI AJIEKTPOHOB B aTroMax. DJIEKTPOHHOE
obOmako. ['panmyHas moBepxHOCTh. [ImoTHOCTH BeposTHOCTH. DyHKIMS  paanaNIbHOTO
pacrpeziefieHusl IMIIOTHOCTH BEPOATHOCTH. JJIEKTPOHHBIE SHEPreTUYEeCKHe YpPOBHH, MOTYypPOBHH,
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atomHubie opouTanu. ®opma u opuentainus AO. OCHOBHBIC M BO30YKJIECHHBIC COCTOSIHUSI aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHU OTPAXKAIOT?

MmuorosnektpoHnble atoMbl. [lopsnok 3acenenuss ypoBHeW, mnoaypoBHed u AO
anekrpoHamu. llpaBuno KneukoBckoro. I[IpuHIMIBI 3amoidHEHHs] OpOHWTANICH AICKTPOHAMH.
Honnast cBsi3b, KaK KpalHUN cy4ail KoBaJIeHTHOU cBsi3u. OCHOBHBIE U BO30YK/I€HHBIE COCTOSHUS
atomoB. [lepmoanueckuil 3akoH W mepuoaudeckas cucremMa Menpeneesa. [lepuoa, rpymnmsl u
noarpynnsl. CemeicTBa 3J€MEHTOB. JNeKTpoHHbIE (opMyinbl. [IpUUMHBI MEPUOIUUECKOTO
M3MEHEHUSI CBOMCTB 3JIeMEHTOB. [lepnoAMYHOCTh B U3BMEHEHUH Pa3MepPOB aTOMOB, X MOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY M 3JEKTpooTpuuaTenbHocTy. [llkana 35ekTpooTpruareabHOCTH.

2. IIpupoia XUMUYIECKOM CBSI3H, YCIOBHE M CIIOCOOBI €€ BO3HUKHOBEHUs. [|inHa, yroi u
sHeprus cBsi3u. OCHOBHBIE THUIIBI XUMHUYECKON cBsi3u. MonHas cBsa3b. KoBaneHTHas CBA3b.
OOMEHHBIE M JIOHOPHO-AaKLIENITOPHBIM MEXaHM3Mbl €€ BO3HUKHOBeHHS. PacnapuBanue
371ekTpoHOB. CriocoObl 00pa30oBaHMsI XUMHUUECKOH CBSI3U U MEPEKPBIBAHMSI DJIIEKTPOHHBIX 00JIaKOB
(aromMHBIX opOuTaneil). o u -cBa3u. OnuMHapHbIE U KpaTHbIE CBs3U. IlepekpbiBaHME U IPOYHOCTH
(nmuHa) cBsA3u. MeTo/ BaleHTHBIX CBsA3eil. JIoOHOpHO-aKIenTopHas CBS3b.

Mertannuueckast  cBA3b. KoOBajeHTHas M AJIEKTPOCTATUYECKAs  COCTABJIAIOIINE
MeTaJuIMuecKou cBsi3u. OnpeaesieHne NopsIKOB XUMHUYECKON COCTABIISIOLIEH CBSI3U B METaJLIaX C
nomouipto Metoga MO JIKAO. BiusHue nopsiiaka CBA3M Ha NMPOYHOCTHBIE U TEPMHUECKHE
MOKa3aTesId METAJIOB.

Bonmoponnass (MexmoliekynspHas U BHYTPUMOJICKYJIsSIpHasi) CBsi3b. CnocoObl  ee
BO3HUKHOBEHHUA. BiusHHEe BOJZOPOIHBIX CBs3ed Ha CBOMCTBA BEIIECTB (Ha MpPUMEpPE BOJBI).
Pe3zonancubie cTpykTyphl. CBsi3b B 3JEKTPOHOACUIIUTHBIX MOJIEKyJaX. Teopusi THOpUAN3aLnN.
HarmnpaBneHHOCTh M KPaTHOCTh XUM. CBsI3U. ['eomeTpust Mmosekyn. CTpoeHue U XMMUYECKasl CBS3b
B COCIMHEHHSIX. MeTo/ BaJeHTHBIX CBS3€H WJIM CIIMHOBAas TEOPHUsS BaJICHTHOCTHU. [lonsipHOCTH
CBSI3M U MOJSPHOCTh MOJEKyJ. /lunonpHbie MOMEHTHI. MeToa MonekysipHbIx opOutaneir (MO
JIKAO) B npwiioKeHUH K JIByXaTOMHBIM MOJICEKYJIaM W MOJEKYJSPHBIM HOHAM BOJIOPOJa,
KHCIJIOPOJIa, a30Ta UX HOHOB U renus. CBs3biBatomye U paspoixisitomue MO.

3. Kommurekcueie coequnenus. KommiekcoodpazoBarens u muranasl. KoopauHannonHoe
YHUCJIO M IEHTAHTHOCTh. MOHO- MOJUAEHTAHTHBIE JUTaH/Ibl. BHYTPUKOMIUIEKCHBIE COEAMHEHUS U
XEeJIaThl.

. Knaccudukanus 1 HOMEHKIIaTypa KOMIUIEKCOB B 3aBUCUMOCTU OT MPHUPOABI JIUTAHIO0B
(akBa-, aMMHO-, THJIPOOKCO-, auu0- U Ap.). OAHO- U MHOrosjepHble KOMIUIeKChl. KiacTtepsl.
N30momu- v rereponoanucoeIMHEeHHs.

Jucconuaiys KOMIUIEKCHBIX coeauHeHui. KoHCTaHTa HECTOMKOCTH KOMILIEKCHOTO
COCIMHEHUS, KOHCTaHTa ycTOMYMBOCTH. Pacmaj KOMITJIEKCHBIX cOeAMHEeHUN. JlaGuIbHOCTD
KOMIUIEKCOB. /IBOMHBIE COJIH.

Teopus kpuctammnaeckoro noss. [Ipupoga XUMCBSI3U KOMITTIEKCOOOpa30BaTeib- JIUTAH.
Pacmierienne d-mogypoBHsSI KOMILIEKCOOOpa3oBaTeNss B OKTadJIpUUECKOM U TETPadIpHUUECKOM
okpyxeHuu nuranaamu. [Tapamerp pacuiennenus. CeKTpOXUMUYECKHUM psAJl IUTaHI0B.

3aBUCUMOCTD [TapaMeTPOB PACIIEIUICHUS OT MOJIOKEHMSI JINTAH/1a B CHEKTPOXUMHUYECKOM
pSAy W OT CTENEHU OKHUCIICHHUS IEHTPaIbHOTO HOHA- KOMILIeKcooOpa3oBarens. BrIcoko- u
HU3KOCITUHOBBIE KOMIUIEKCHI M OOBSICHEHWE WX MAarHUTHBIX M ONTHYECKUX CBOWCTB B TEOPHH
KPUCTAJUTMYECKOTO MOJIS.

MexaHnu3M B3aMMOJEHCTBHSI KOMIUIEKCOOOpa30BaTeNlb — JIMTAHJIbl B TEOPUU BaJICHTHBIX
cBszeil. TunuyHble MOHBI-KOMIUIEKCOOOpa3zoBaTenu, rudbpuan3amus ux AQO, TpOCTPaHCTBEHHOE
CTPOCHHE KOMIUIEKCOB. BHemmHe- W BHYTpHOpOWUTAIbHBIE KOMIUIEKCH. BBICOKOCIMHOBBIE U
HU3KOCITMHOBBIE KOMIUIEKChl. MarHUTHbIE CBOMCTBA.

KommiekcoobpazoBanue. M3omepusi KOMIUIEKCHBIX coeaumHeHui. [luc — wu Tpanc-
uzomepust. OnTudeckast U30MepHs U XUpadbHbIe aTOMBI-KOMILIEKCOO0Pa30BaTeIH.

4. XyMus dIIEMEHTOB U X COSTUHEHUN.
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OO6mrast XxapakTepuCTUKa JJIEMEHTOB [-A TpPYIIBI: 3JEKTPOHOE CTPOCHHE, MPUPOIHBIE
pecypchl, CHocoObl MONMy4YeHHs, (U3UYECKHE CBOWMCTBA, B3aUMOJICHCTBUE C TPOCTHIMHU
BeILIECTBAMU U BoJloM. [Ipumenenue.

[Tonyuenue u cBOWCTBa BOJOPOJHBIX M KHUCJIOPOJHBIX COCAMHEHUN 3JIEMEHTOB 1-A
rpynmnsl. I'napookcuasl u conu. [Ipumenenue.

OOm1ast xapakTepucTHKa 3J1eMEHTOB 11-A TPYMIBL: 3JIEKTPOHOE CTPOCHUE, MPUPOTHBIC
pecypchl, CHocoObl TMoJlydeHHus, (uU3MUeckue CBOWCTBA, B3aUMOJACHCTBHE C IMPOCTHIMU
BellleCTBAMU U BOoH. [Ipumenenue.

[TonydyeHue ¥ CBOWCTBA BOAOPOJHBIX M KHCJIOPOAHBIX COCIWHEHUN 3jeMeHTOB 11-A
rpynnsl. I'napookcunst u conu. Ilpumenenue.

OO6mast xapakTepucTuka »djaeMeHTOB 111-A  moArpymmel: 3JIEKTPOHOE CTPOCHHE,
IPUPOHBIE PECYPCHI, CIIOCOOBI NOTY4YeHHUs, (PU3NIECKHUE CBOWCTBA, B3AUMOJICHCTBUE C TIPOCTHIMU
BellleCTBAMU U BoJloM. [Ipumenenue.

bop. Amnnorponus. [lonyuenue u cBoiicTBa. B3anmoielicTBre ¢ MPOCTHIMU BEILIECTBAMH,
BOJIOH, KUCJIOTaMH U 1ienodaMu. OKCu, TUAPOKCHIBI, COJIU OOPHBIX KUCIOT. [Ipumenenue

Bonoponubsie coenuHenuss Oopa. IlomydeHue, 0OCOOEHHOCTH CTpPOCHHS, CBOWMCTBA,
IIPUMEHEHUE.

AmomuHuit 1 ero coexuHeHws. llomydenue, ¢u3Mveckue W XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE. AJTIOMOCUIMKATHI. [leonuThI.

OO0mast xapakTepucTuka 371eMeHTOB 1V-A Tpynmbl: 3J1€KTPOHOE CTPOEHME, MPUPOIHBIE
pecypchl, CHocoObl TMOJlydyeHHus, (U3MUeckre CBOWCTBA, B3aUMOJACHCTBHE C MPOCTHIMU
BEILIECTBAMHM, BOJOM, KUCIIOTaMH, Ienoyamu. [IpuMmenenue.

Kpemuuii u ero coenunenus. Ilonydyenue, ounctka, npumeHenue. BzaumopeiictBue
IPOCTBIMU BEIIECTBAMH, BOJOH, KucioTamMu MU Ienoyamu. Oxcuasl U ruapokcuasl. KapOun.
CuiukaThl, CTEKJIO0, KEpaMuKa.

I'epmanuii, osoBO 1 cBuHEL. [lonydeHnne, ouncTKa, NpUMEeHEHUE. XapaKTepHbIE CTENEHU
OKHcIieHUs. B3auMmopeiicTBUE C MPOCTHIMU BEIIECTBAMM, BOJOM, KHUCIOTaMHU U IIEJIOYaMH.
Oxkcuapl U THAPOKCcH b, OKUCTUTEIHFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. O0IIas XapaKTepucTuka
3JIEMEHTOB V-A TpyHIbL: 3JIEKTPOHHOE CTPOEHHUE, NMPHUPOJHBIE PECYPCHI, CHOCOOBI MOIyYeHUs,
CTENeHH OKHCIIEHUs, (pU3nUecKre CBOMCTBA, B3aUMOJIEHCTBIE C IPOCTHIMU BEIIECTBAMU U BOJOM.
IIpumeHeHue.

Azor.  Ilpupomnsie pecypcbl. Ilomyuenune. Crpoenne Monekyiasl (BC u MO).
BzaumopeiictBusi ¢ mpocTthiMu BemiecTBaMu. KapOunbl u HUTpuAbl. CTENEHH OKUCICHHS U
YCTOMYHMBOCTh COCUHEHUH, COIepKAIIMNX a30T.

Bonoponueie coenuHeHHs: aMMHMaK, TUIAPa3WH, TUAPOOKCHIAMHUH, Aa30THOBATHCTAast
KucioTa. Mx nomyuyenue, CBOMCTBA U IPUMEHEHUE.

Oxkcuabl U ruapokcuabl a3ota. CTpoeHHe X MOJEKyd. A30TUCTas U a30THasl KUCIIOTHI,
UX COJIH, MOJYyYEHUE, CBOMCTBA TEPMHUYECKAs] YCTOMYMBOCTh. B3auMoaericTBuE a30THOM KUCIIOTBI
¢ metautamu. [{apckas Bonka.

®ochop. Amnorponus docdopa. DiekTpoHHbIE KoHpurypamuu. BzaumoneicTBue ¢
IPOCTHIMH BEILECTBAMMU, BOJOH, KUCIOTaMu M Ienoyamu. Coennnenus ¢pocdopa ¢ BOJOPOIOM U
UX CBOMCTBA.

®ocdop. OKcHabl U THAPOOKCH]IBI, CTPOCHUE UX MOJIEKYJ, (PU3NYECKHEe U XUMHUYECKHUE
cBoiictBa. PochopHoBarucras, Qochopucras, pochopnas u nomupocpopHsie KUCTOTHL. Mx
cTpoeHue U cBoicTBa. [IpumeHenue.

IToarpynna memubska. [lonyuenne. [Ipumenenne.u3nueckne 1 XMMUYECKHAE CBOMCTBA.
I'uapuael, okcuibl, THAPOKCUABL. OKUCIUTETbHO-BOCCTBHOBUTEIBHBIE CBOMCTRBA.

Obmass xapakTepuctuka »diemMeHToB VI-A moAarpynmsl:  3J€KTPOHOE CTPOEHHE,
NOPUPOJHBIE PECypChbl, CHOCOOBI MONyuYeHHs, (U3NYECKHE CBOWCTBA, CTENEHHM OKHUCIICHHUS,
B3aMMO/ICHCTBUE C MPOCTHIMU BEMIECTBAMU U BOJI0N. [IpuMeHeHue.
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Kucnopon. Ilomydyenue. Ilpumenenune. ODieKTpoHHass KOHPUTYpaIus U OCOOECHHOCTH
cTpoeHust MoJieKyJbl kuciaopoaa (meroasl BC u MO). O30H - nonyuenue u cBoiictBa. OKCHIBI,
MEPOKCHUIbI, HAIIEPOKCUIbI — [IOJYUYEHHUE, CTPOCHHUE U CBOKCTBA.

Cepa. IIpupomgasie pecypcsl u nonyderne. OCOOCHHOCTH 3JIEKTPOHHON KOHPUTYpPALIUH,
TUNHAYHBIE CTENEHU OKucieHus. Autorponud. ['omouenu ceppl B NPOCTOM BEUIECTBE U
COCIMHECHUAX. B3aumMonencTBue ¢ MPOCTBIMU BEIECTBAMH, BOJOW, IIEIOYaMH U KHCIOTaMU-
OKHCIIUTEISIMU.

Cepoonopon. I[omucynsdhuast [lonyuenue u cBoiictBa. OKCUIBI U TUAPOOKCHUIBI CEPBI,
CTPOEHHE MOJIEKYJI, [TOJIy4YEHHUE, CBOMCTBA.

Cepnucrasi, cepHasi, IOJIMCEPHBIE, HAJCEPHBIE KUCIOTHI, UX KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE cBOMCTBA. CpeHue U Kucisle cosd. [lonyuenue, cBoiCTBa.

Bona, nepekuch Bomopona. OcoOEHHOCTH CTPOCHHSI M aHOMaIuu CBOWUCTB. [lomydenue,
ucrosb3oBaHue. JKECTKOCTh BOJBI U METObI €€ YCTPAHEHHUS.

OOmast xapakrepuctuka d31eMeHTOB V11-A mOArpymmel: 3JEKTPOHOE CTPOCHHE,
MPUPOJIHBIE PECYPCHI, CIIOCOOBI MOTYYEHHUs, (PU3NUECKUE CBOMCTBA, B3aUMOJICHCTBUE C IPOCTHIMU
BeliecTBamMu U Boaoi. Crenenu okucieHus [Ipumenenue.

@top. [lonydyenne. DnexkTpoHHas koHpurypamus u crpoerue monekyisl (BC u MO).
BzaumopeiictBue ¢ mpoCTbIMM M CJHOKHBIMM BemlecTBaMu. DTOPUCTBIA BOJOPOJ, IJIABUKOBAS
KHCJIOTA.

Conu. UnTepranounasl. [Ipumenenue.

Xnop, 6pom u wuox. Ilomyuenue. DnekTpoHHas KoHpuryparus. CTpoeHHE MOJEKYIL.
XUMHYECKUE CBOMCTBA IPOCTBHIX BEUIECTB. BOIOpPOAHBIE COEAMHEHHS, TaJOT€HOBOJOPOIHbBIC
KHCJIOTBI U UX COJIU.

Kucnopoassie coequHenus raloreHoB- OKCUAbl U rugpokcuasl. [lomydenne u cBoiicTBa.
OTHOCuUTENBbHAs CUIa KUCIOpOoAcoAepKaluX KUCI0T. Coau U UX TUAPOIIH3.

XapaKkTeprucTUKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB TaJlOT€HOB M HX
COEIMHEHUI Y CTOMYMBOCTh COCIMHEHUN B 3aBUCUMOCTH OT MPUPOJBI rajoreHa U CTEIEHH €ro
OKHCIICHUS.

O6mast xapakrepuctika 0-ameMeHTOB. IlepexomHble MeETaibl, UX AIIEKTPOHHBIE
KOH(UTypal U 3aKOHOMEPHOCTH B U3MEHEHUH SHEPIrUU KPUCTAJUIMUECKUX PEMIETOK, MPUPOIbI
XUMHUYECKON CBSI3M, TEMIIEpaTyp IUJIABICHUs, KUIEHWS, XMUMHUYECKOM AaKTUBHOCTH, CTENEHEH
OKHCJICHHUS, CTAaHIaPTHBIX JIEKTPOAHBIX MTOTEHIINAJIOB.

Turan, tupkoHui, raduuil. OnekTpoHHbIe KOHpUrypauuu. CTEneHH OKUCIIECHUS.
[Toryuyenue u ouncTka. 30HHas IUIaBKa. TpaHCHOPTHBIE peakuuu. B3aumozeiicTBie ¢ mpocThIMU
BellleCTBaMM, BOAOM U kuciotamu. Kapouasl. Koppo3noHHble cBOMCTBAa M MACCUBHOCTh THTaHA.
IIpumeHeHne

JIMokcua TUTaHa, €ro CBOWCTBA, PEaKIMM C W3MEHEHHEM U 0e3 M3MEHEHHUsl CTeleHei
OoKkucieHus TtuTaHa. OKCHABI M TUIPOOKCHABl THTAHA, LUPKOHHUA U TaQHUS, UX KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOKCTBA. [I[pruMeHenue.

XpoMm, MonubaeH, Boibdppam. [lomyuenue. [Ipumenenune. Deppoxpom. Puznueckue
CBOWMCTBA M XHUMHYECKas aKTHUBHOCTb. JJEKTPOHHBIE KOH(UTYpallMd M CTENEHH OKHUCIICHHS.
B3anmoneiicTBre ¢ MpOCTHIMH BEIIECTBAMH, BOJIOM M KUCIOTaMu. KOppO3MOHHBIE CBOWMCTBA.
[TaccuBHOCTH METAJIIIOB.

Oxcuapl W TUIPOOKCHABl MapraHiia, WX KHCIOTHO-OCHOBHBIE M OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. J[MOKCH MapraHia MaHraHathel U nepMaHraHatsl. KapOoHumsl u
conu maprania (II). Ilpumenenue.

XKenezo, k0OaIbT, HUKENb. DNEKTPOHHBIE KOHPUTYpaLIUH.

[Ipuponuble pecypcsl u mnonydeHue. Ouumctka. BzammopnelcTBue € NPOCTBIMHU
BEIIECTBAMM, BOJOM W Kucinoramu. UYyryH, cranb, xene3o. PeppoTuraH, Qeppoxpom u
dbeppomaprasnet. [Ipumenenne. Koppo3us craneit u ux 3amura 0T KOPPO3HUH.
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XKenezo, ko0anbT, HUKENIb. ODJIEKTPOHHbIE KOHGUTYpallUM U CTENEHH OKUCICHHUS.
KommekcHeie coenuHenus. KapOonunbl.  OKUCIMTENHHO-BOCCTAHOBHTEIBHBIE  CBOMCTBA
coeMHEHUH 1 n3MeHeHne ycroiunoctu coequHenuit (I1 u I11) B cemericTBe kenesa.

Oxcupl, THAPOKCUIBI, TAJIOTSHHUIBI U COJIU XKelle3a, KoOanbTa 1 HUKeNs. [[BoifHbIe comy,
KBacubl ['uaponus coneit. XuMu4ecKe CBSI3U B COSMHEHUSIX.

OOmasi XxapakTepuUCTUKA TUTATUHOBBIX MeETauioB. [IpupomHbie pecypchl M IMONTyYCHHE.
DONeKTpOHHbIE KOH(UTypaluy, HW3MEHEHHE YCTONYMBOCTH CTENEHEH OKHCIEHUS JIIEMEHTOB.
BzaumopeiicTBue ¢ IpoCThIMU BELIECTBAMHU, BOJIOW U KUCI0TaMU. KOMIIJIEKCHBIE COETMHEHUS.

Hwunk, xanmuii, pryTh. [lpupomHbie pecypchl W HOJy4YEHHE. IJIEKTPOHHbBIC
KoH(urypamuu u crernenn okucienus. Coequnenust pryta (I u IT). BzaumoneiictBue ¢ mpocTeiMu
BelIeCTBaMHU, BOAOH, KUCIOTaMU U 1enoyamu. [Ipumenenue.

Tanorenupl, OKCUIBI, THAPOOKCHUIBI, COJIM U KOMILUIEKCHBIE COeIMHEHUsT MeTaiuioB 1 1B
—rpynnbsl. X KUCIOTHO-OCHOBHBIE U OKUCIMTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U THAPOIIU3.
IIpumeHeHue.

Menb cepebpo 3oisoto. [IpupoaHsie pecypchl M MoiydeHHe. DieKTpopaduHUpPOBAHUE
Mear. DJICKTPOHHBIC KOH(PUTYpAllMd M XapaKTEPHBIC CTEIICHH OKHWCIICHUs. B3anMonelicTBue c
MPOCTHIMU BEUIECTBAMH, BOJAOW KHUCIOTAaMH, [IAPCKON BOJIKON M C OKUCIHUTEISIMU B MPUCYTCTBHU
KOMILJIEKCOOOPa3yOIIUX JIUTaH I0B.

["anorenuapl, OKCUIBI, THAPOKCHUBI, COU U KOMILJIEKCHBIE COSIMHEHHSI dJIeMeHTOB 1B —
rpymmnbl. VX KHUCIOTHO-OCHOBHBIE, OKHCIHMTEIIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M THUIAPOJIHU3.
[Tpumenenue. 1.52. Bonopox u ero nonoxenue B [lepuognueckoit Tabnuie. CTpoeHre MOJIEKYII
(BC u MO). Ilpuponnsie pecypcbl U METOAbl IOJYYEHUS M3 BOJbI, NMPUPOJHOIO Tasza, U3
INPOMBINUICHHBIX OTX0A0B u 1p. [Ipumenenuwe. Bogopon kak aibTepHaTHUBHOE TOILIUBO,
BOJIOPOJIHAs SHEPIeTUKA.

DNEeKTpOHHOE CTpoeHHe, (QHU3MYecKue U XuMHuueckue cBoiictBa snemeHToB VIIA
rpymmsl. [Tpumenerne. XuMudeckoe cTpoeHne KoMIuiekcoB GpropuaoB kceHoHa XeF4, XeOFa.
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