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1. HEJIN 1 3AJAYHN OCBOEHUA JUCIIUIIJIMHBI (MO Y JIS)

1.1. IeasiMmu ocBOEHUSI TUCHUITHHBI «XUMUS 3JIEMEHTOBY SIBIIICTCS (OPMHUpPOBAHUE Y
CTYJICHTOB OCHOBHBIX TIOHSITHI, 3HAHUI M HABBHIKOB B OMUCAHWUU CBOMCTB BEIIECTB Ha OCHOBE
3aKOHOMEPHOCTEM, BBITEKAIOMIMX W3 MEPUOJNYECKOro 3akoHa H Ilepuoanyeckoil cHCTEMBI
SJIEMEHTOB; YCTAHOBJICHME B3aWMOCBSI3M MEXKJYy CTPOECHHEM AaTOMOB H  MOJIEKYJl H
B3aMMOJICCTBUEM MEXIy BEIIECTBAMH B XHMHYECKHUX IMPOIECCaX, YCIOBUM OCYIIECTBICHUS
XUMHUYECKHX peaKlMii, BO3MOXXHOCTH YMPABICHUS TIyOMHOW UX MPOTEKaHUS; HU3y4YEeHUE
OCHOBHBIX CITIOCOOOB MOYYSHHS U HaUOOJIee XapaKTEPHBIX CBOMCTB HEOPTAHUYECKUX BEIIECTB U
(hopMUpOBaHHE HAYYHOTO MBIIIJICHNS], HABBIKOB MPAKTUYECKOTO MCTIOIH30BAHUS TEOPETHUECKHUX
3HAHUW JUTsI PEIICHHs] KOHKPETHBIX XUMHYECKHX 3aJ]lad, MOAKPEIUICHHBIX Hawnboyiee SpKUMU
npUMEPaMH, peaaTu3yeMbIMU B TPOMBIIIUICHHOCTH.

1.2. 3amauu oCBOEHHUS JUCHHUILIMHEI:

- M3Y4YUTh B3aMMOCBSI3b COCTaBa, CTPOCHUS W CBOWCTB XMMHUYECKUX SJIEMEHTOB M HX
COCJIMHEHMI, OCHOBAHHYIO Ha nepuoauueckoMm 3akone .M. MenneneeBa, ¢ MCHOIb30BaHUEM
COBPEMEHHBIX CBEJICHUM O CTPOCHUHU BEIIECTBA;

- paccMoOTpeTh OOIIMe U MPUHIUIUAIBHO BaXKHBIE 3aKOHOMEPHOCTH B MPOTEKAHUU
MPOLIECCOB B XHMHMUYECKUX CHUCTEMAX, C IMO3UIHMH XHUMHYECKOM CBS3M U PEAKIUOHHOU
CIIOCOOHOCTH BEIICCTB;

- J1aTh TPEJCTABIECHUE O COBPEMEHHOM COCTOSIHUM W IMYTAX Pa3BUTHUSI HEOPTaHUYECKOM
XUMUH, €€ POJIH B HAYKE M TEXHHUKE;

- pa3BUTh CaMOCTOSITEIPHOCTH B NPHOOPETEHWH HAYYHBIX 3HAHUW MW OIBITA
AKCTIICPUMEHTAILHON PabOTHI.

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI

2.1. YyeOHasi OUCHUILIMHA «XHMHSl ?JEMEHTOB» BKJIIOYEHA B 00A3aTeIbHBIN
nepevYeHb JUCIUIUIMH 0a30BOM YacTH 00pa3oBaTENbHOW MPOTPaMMBI BHE 3aBHCHUMOCTH OT €€
HampaBieHHOCTH (mpodwmiis). [ucuumianHa peanus3yeTcs B COOTBETCTBUHM C TPeOOBaHHUSIMU
®I'OC, OI1 BO u YII, no naHHOMY HampaBJE€HUIO TOATOTOBKH.

[IpenqmeToM U3y4eHUs AUCHUILTUHBI « XUMHUSI SJIEMEHTOBY SIBIISIFOTCSI CTPOSHUS U CBOMCTB
XAMHAYECKHX JJIEMEHTOB M MX COCJMHEHWH, OCHOBAHHYIO Ha TMepuojuueckoMm 3akone J[.M.
MeHzeneeBa, C HCHOJIb30BAaHHEM COBPEMEHHBIX CBEJCHHH O CTPOCHHM BELIECTBA, A TaKKe
(dbopMHUpOBaHHE Yy CTYACHTOB TEXHOJIOTUYECKOTO MBIIUICHUS © YIIyOJIeHUS 3HAHHIA,
COCTaBJISIFOIIMX TEOPETHUECKYIO U MPAKTUYECKYI0 OCHOBY JJISl TITyOOKOTO 3HAHUSI COBPEMEHHOM
XMMHUYECKON TEXHOJIOTHH.

JlMCLUMIUIMHA OCHOBBIBaeTCs Ha Oa30BBIX 3HAHMAX, IOJYYEHHBIX CTYJIEHTaMU MpHU
U3yYEHUH XUMHH, QU3UKU M MAaTEMAaTUKU B Kypce CpeAHEW IIKOJIbI M TUCHUIUIMHBI MEPBOTO
cemecTpa «OOmas U HEOpraHWYecKas XUMUsS», TIe NPUOOPETAIOT HEOOXOAWMBIE 3HAHMA IO
OTIPEICJICHUIO TETUIOBBIX ((PEKTOB M HAMPABICHHOCTH XUMHUYECKUX MPOILECCOB (XUMHUYECKOU
TEPMOJIMHAMHKE), CKOPOCTH XHUMHUYECKHUX peaKUui (XMMHUYECKOH KHWHETHKE), a TaKkKe II0
CBOWCTBaM PAacTBOPOB M OCHOBAM JJIEKTPOXUMHH. J1JIs1 yCBOCHUS AUCITUTUIMHBI CTYICHT TOJKECH
BJIAZICTh XMMHUYECKOH TEPMHHOJIOTHEH; MOHMMATh CMBICT XUMHUYECKHX (OpMyT M CHMBOJIOB,
MHJCKCOB M KOA(PPHUINEHTOB B XMMHUYECKUX YPABHEHHSAX PEAKIUi; UMETh MPEACTaBICHHUS 00
OCHOBHBIX KJIACCaX HEOPTaHUYECKUX COCAMHEHHH; MOHUMATh Pa3IMyie MEXIy XUMUICCKUMH H
(U3NYEeCKUMU SBJICHUSAMU; UMETh MPE/ICTaBIEHUE 00 aTOMHO-MOJIEKYJISIPHOM Y4€HUH; 00J1aaaTh
3HaHUSMHM 110 MeXaHM3MaM O00pa3oBaHUs KOMIUICKCHBIX COCIMHEHMH M HMX CBA3M C HX

4



CTPYKTYpOll M XMMHMUYECKON aKTUBHOCTBbIO, UMETh HABBIKM PEIIEHUS MPOCTEHIIMX PacuyeTHBIX
3a1a4.

JucuuminHa «XUMUs 3JIEMEHTOB) SIBIISIETCS OCHOBOIIOJATAKOIICH Il M3y4YeHHUs psiaa
oOlIeHayYHBIX M CHEUUANbHBIX JTUCIUIUIMH, CBSI3aHHBIX C XuMued. Ilpumepamu Takux
JUCIUIUINH SBJISIOTCS: «AHATUTHYECKasi XUMUS U QU3NKO-XUMUYECKUE METO/Ibl aHAIM3a», e
UCIIOJIb3YIOTCS YMEHMS U HABBIKHM, NOJYYEHHbIE CTYACHTaMHM IpPU H3YyUCHMH OOIIEH XUMHH,
peleHusl pacyeTHBIX 3ajad, U C(hOPMUPOBAHHbIE KOMIIETEHIIMH B OINPENEIEHUN BO3MOXKHOCTH
NPOTEKaHUs XMMUYECKHX TmpoueccoB. «OO0mmas XUMHUS» SBISETCS NPEPEKBU3UTOM H3YUYEHHUs
TUCUUIUIMHBL «OpraHndeckas XMMUsA», TaK Kak (OpMUPYET KOMIIETEHIIIO CTYJICHTOB B 00JIACTH
CTpOEHHM BelllecTBa. B paMkax JuCHUIUINHEL "XUMUS 3JIEMEHTOB" Takoe IOCTPOEHUE MaTepHaa
NI03BOJISIET HAa O0Jiee BHICOKOM YPOBHE MPOCIEKHUBATH OOIIHE 3aKOHOMEPHOCTH BO B3aUMOCBSI3U
"COCTaB - CTPOCHUE - PEAKIIMOHHAS CIIOCOOHOCTH'", TPOTHO3UPOBATH CBOMCTBA DJIEMEHTOB M UX
COCIUHEHUN.

3HaHMs, YMEHHA M HAaBBIKM, IOJYYCHHBIC YYAIIUMCS INPU HM3YYEHUH JUCLUILIAHBI
—«XUMHUS 3JEMEHTOB» OyneT HeOOXOOUMBI JUIsl OCBOEHUS MOCIEAYIOUIMX KYypCOB 0a30BOro H
npodeccuoHangbHoro nukiaa «®Pusmdeckas xumus», «OOmas XUMHUYECKash TEXHOJIOTHUS,
«Komnongnast xumus» U Ap., a TaKKe IPU MOATOTOBKE, BBINOJIHEHUM U 3alIUTE KYpPCOBBIX U
BBIITYCKHOW KBaJU(HUKAIIMOHHON pPabOT, MpPU PEUICHUH HAyYHO-HCCIEIOBATENbCKUX 3a7ad B
Oynyiei mpodecCHoHaTbHON ACSITETLHOCTH.

CBsi3p JaHHOW JUCHMIUIMHBI CO CHeHUanu3alel o0yJaroulerocsi peaau3yercsl Mpu
PacCMOTPEHUH XMMHUYECKHUX PEaKLMi, CBOMCTB OT/EIbHBIX 3JIEMEHTOB U COEAMHEHUMN, METO0B
MIOJIyYEHUS ¥ UCCIIEIOBAHNSI HEOPTAaHUYECKUX BEIIECTB.

OCOOCHHOCTBIO ~ AMCUUIUIMHBI  SIBJIAETCS  NPOBEJEHHE  JIAOOpaTOpHBIX  padoT.
JlaGopaTopHble 3aHSATHS — 3TO aKTWBHas Qopma ydeOHoro mpouecca. OHHM CiyXaT JUIs
3aKpeIUIeHUs] U3YYeHHOr0 MaTepualla, pa3BUTUS YMEHHH M HaBBIKOB JJAOOPATOPHON TEXHHKH,
npuoOpeTeHusl OmblTa BEACHHS JUCKYCCHHM, AapryMEHTAallMd M 3allUThl BBIABUIaeMbIX
MOJIOKEHUH, HABBIKOB MPAKTUUECKOM paboThl B XUMUYECKOH TabopaTopun. B xoe BeIOTHEHUS
71a00paTOPHOTO TNPAKTHMKYMa CTYJAEHTBHl IIOJIy4alOT MPAKTUYECKUE HAaBBIKM MCCIEA0BaHUS
XMMHUYECKHUX TPOLIECCOB U SIBJICHUI, B YaCTHOCTHU, IJIAHUPOBAHUS M MPOBEACHUS XUMHUYECKHX
9KCIIEPUMEHTOB, pabOThl C XMMHUYECKUMHU peareHTaMu, MocyJ10i U mpudopaMu, HCCeI0BaHus
BEUICCTB, IPOBEICHUS IIEPBUYHBIX HAyYHBIX HCCIECIOBAHMM W TIPOBEPKU THIOTE3BI,
MHTEPIPETUPOBAHMS PE3YJbTATOB HKCIEPUMEHTOB, IPOBEAEHHUS PACUETOB IO XHMHYECKUM
(dopMynaM U ypaBHEHUSM XMMHUYECKHUX pEaKIMi, IPOrHO3UPOBAHUS MOCIEICTBHS XUMHUYECKUX
INPUPOAHBIX, OBITOBBIX M NMPOU3BOACTBEHHBIX MpolrieccoB. JlabopaTopHble pabOThl COCTaBIISAIOT
BAXHYIO 4YacTh Yyd4eOHOro mpolecca IO XWMHUM U HampaBieHbl Ha (QOpMHUpOBaHHE Y
00yyaromuxcss MPaKTUYECKHX YMEHHMH, B T.4. CIIOCOOHOCTEW YCTaHABIMBATh CBS3H MEXIY
TEOPETUUECKUMHU MOJIOKEHUSIMU U HKCIIEPUMEHTAIbHBIMU JAHHBIMHU.

B naGopaTopHbie paboThI BBEIEHBI JIEMEHTHI, MOBBIIIAIONINE UHTEPEC CTYJEHTOB K HUM
Y UX T03HABATEIbHYI0 aKTUBHOCTb. {11 MOBBIMICHNS II03HABATEIIBHOM aKTUBHOCTH CTYACHTOB U
npuoOpeTeHus UMHU MEepPBUYHBIX HAaBBIKOB HAyYHOI'O MCCIEIOBaHMSA, B ITH KJIACCHYECKHE
nabopaTopHble  pabOThl  BBEIEHBl 3JEMEHThl HAy4yHOIO  MCCJIENOBAaHUSA, KAaK-TO: )
CaMOCTOSTENIBHO NOJ00paTh PEaKTUBBI JJIsl IPOBEACHUS TOM MM MHOW peakuuu; 0) oObsSCHUTH
MIPOTeKaHUEe OJHOM peaKkIMu U He NPOTEKaHUE IPYroi, Ha MepBbli B3I OJOOHON, peaKIuu;
B) IpeAcKa3aTh IPAKTUYECKOE 3HAYEHUE TOW WJIM HWHOW pEaKLMH, COIPOBOXKAAIOIIEHCS
HEOOBIYHBIM 3P PEKTOM, H T.JI.



K axktuBHBIM MeToAaM OOy4YeHHs OTHOCHUTCS CJlaya TMHCbMEHHOrO OTyYeTa 10
naboparopHoii pabore B Qopme OOCYKACHHs, IOCKOJBbKY Takas paboTa mpeanoiaraet
BBITIOJIHEHHE TBOPUECKUX 3a/JlaHuM (3a/1a4). Yyamluiicss BCTYNaeT B AUAJIOT C TPernojaBaTesieM B
X0J1e 00CYKIEHHsI pe3yJIbTaTOB SKCIIEPUMEHTA U €r0 HHTEPIIPETaL|H.

[Ipu mpoBeneHUN JEKIMOHHBIX U JAOOPATOPHBIX 3aHATUN OOECIeuynBaeTCsl pa3BUTHE Y
CTYJEHTOB HABBIKOB KOMAaHIHOW pabOThl, MEXJIMYHOCTHOW KOMMYHUKAIIUU, TPUHATHUS
pelIeHnu, JNHUIEePCKUX KadecTB (BKIOYash MpPU HEOOXOAWMOCTH TMPOBEACHHE TPYMNIOBBIX
JUCKYCCHUW, aHajiu3 CUTyalud W MMUTAMOHHBIX MOJEJEH, COCTABJIEHHBIX Ha OCHOBE
pe3yJabTaToOB MPOBENEHHBIX JA0OpaTOPHBIX paboT, B TOM YHUCIE C Y4YE€TOM OCOOEHHOCTEH
npoeCCUOHANTBHOMN IATEIbHOCTH BBIITYCKHUKOB).

MortuBanionHast (YHKIHS 3aKII0YaeTCs B CTUMYJIMPOBAHUM HWHTEpPECa CTYACHTOB K
Hayke. Ha nexkumu HeoOX0aMMO 3aWHTEPECOBBIBATh, 033JaUUTh CTYJCHTOB C IIETbI0 BHIPAOOTKA
y HHUX JKEJaHWs JAJbHEHIIEero MU3y4yeHus TOW WM MHOM MpoOjemMbl B 00JIACTH XUMHYECKOU
TEXHOJIOTHUH.

PaGouass mporpamMma AHUCHMIUIMHBI «XHUMHS SJIEMEHTOB» JJs WHBAJWAOB M JIMI[ C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBbs pa3padaThiBaeTCs HHAWBHUIYATbHO C YYETOM
0c00EHHOCTEH MCUXO(PU3MUECKOTO Pa3BUTUSA, WHIAMBHIYaJbHBIX BO3MOXHOCTEH M COCTOSIHUS

3A0POBbA TaAKUX 06yqafoumxc;1 .

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JMCIUITIJIMHBI (MOAY JISA)
[Ipouecc nzyueHns qUCUMILIMHBI (MOyJIs1) «XHUMHUS FJIEMEHTOBY HaIlpaBJIEH Ha!

- (¢opMHUpOBaHHE 3JIEMECHTOB CIEAYIOMMX KomreTeHIud B coorBerctBuu ¢ OIl BO mo
HaIpasJIeHUIO MoAroToBkU (cnenuanbHocTh) 18.03.01 « Xumuueckass TEXHOJIOTUS»

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

Tabauua 1 - Dopmuposarnue KomnemeHyul OUCUUNIUHAMU

Haumenoeanue
OUCYUNIUH,
dopmupyrouwux Cemecmput, hopmuposanus KomnemeHyuil OUCYUNIUHAMU
KOoMRemeHyuio
coemecmno

OO0was u
HEOpraHUuYeCcKass XUMHS
(b1.B.4)

Oxkonorus (b1.6.7)

XuMHus 3J1eMEeHTOB v
(b1.B.11)

Oprannyeckasi XuMuUs v v
(b1.b.15)

Oprannyeckas xumus 1 v
(b1.b.16) v

BBenenue B
CIELUAIBHOCTD v’
(B1.5.17)

(DI/IBI/I‘IGCKaSI XUMUS
v v
(51.5.22)

JlakokpacouHbie v
nokpeitus (b1.5.24)

O01as XuMHYecKast v
texnonorus (61.5.27)

Komtonanas xumus v’




Haumenosanue
OUCUUNIIUH,
dopmupyrouux
KOMRemeHyuo
COBMECHIHO

Cemecmpul, hopmuposanus KomnemeHyuii OUCYUNIUHAMU

(51.5.29)

ITonroroBka k
MIPOLIEYPE 3aIIUTHI U
sanmra BKP (B3.J1.1)

OIIK-2

Oomas u
HEOpraHUuYecKas XUMHs
(61.5.4)

HNudopmarnka (b1.5.2)

Martematuka (b1.5.3)

NN

AHanuTHyecKas XUMHUs 1
(U3MKO-XMMUYECKHE
merons! anammsa (b1.5.8)

Wmxenepnas rpaduka
(51.5.9)

XuMHus 3J1EMEHTOB
(b1.b.11)

Ouzuka (b1.5.12)

NN PN NN

Opranndeckasi XUMUs
(b1.B.15)

Oprannyeckas xumus 11

(B1.5.16)

WundopmannonHsle
texnojoruu (b1.5.18)

HpI/IKJ'IaZ[HaSI MCEXaHUKa
(51.5.20)

NN XN XN

[Ipoueccel u
MEXaHUYCCKUE
ammapaThl XUMIYECKUX
npou3pojcts (b1.5.21)

A\
A\

@PIBI/I‘I@CK&S[ XUMUA
(51.5.22)

Jlakokpacounble
nokpeitus (51.5.24)

DNEeKTPOTEXHUKA U
HPOMBIIIUICHHAS
snextponuka (b1.5.26)

OOmas XuMuJecKast
texHonorus (b1.5.27)

Komnmonanasa xumust

(51.5.29)

IlogroToBka K
MpOLEAYPE 3ALUTHI U
sammra BKP (B3.J1.1)

OIIK-5

AHanuTHIeCKas XUMUS
(U3MKO-XMMUYECKHE
metons anamisa (b1.5.8)

XuMHus 3JIEMEHTOB
(b1.b.11)

®msuka (b1.5.12)

Oprannyeckasi XUMUs
(b1.B.15)

A\
A\

Oprannyeckas xumus 11




Haumenosanue
OUCUUNIIUH,
dopmupyrouux
KOMRemeHyuo
COBMECHIHO

Cemecmpul, hopmuposanus KomnemeHyuii OUCYUNIUHAMU

(B1.5.16)

Bgenenue B
CHELHUAIBHOCTD
(b1.5.17)

IIpuknanHas MexaHuka
(b1.5.20)

IIponeccer u
MEXaHUYECKUE
ammapaThl XUMHYECKUX
nponsBojicTB (b1.5.21)

(DI/IBI/I‘ICCKaSI XUMUA
(51.5.22)

DNEKTPOTEXHUKA U
MPOMBIIILICHHAS
snexrponnka (b1.5.26)

ITonroroBska k
MIpoIleType 3alTUThHl 1
sammra BKP (B3./1.1)




INEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
INVIAHUPYEMBIMU PE3YJIBTATAMMU OCBOEHUA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yivmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHUS

Koa v HanmMeHoBaHue

OueHo4YHbIE CpeICTBA

Koa m
HHAUKaATOpa .
HaAauUMCHOBaHUE )_IOCTI/I)KeHII/:H HJ'laHI/IpyeMble pe3yJabTaThbl Oﬁy‘leﬂl/lﬂ nmo JMCIUMIIJIMHE TeKymero HpOMe)KyTOqHOI/I
KOMIICTCHIIMU KOHTPOJJIA arrecrangumu
KOMIICTCHIIMU
YMETh:
HOIIK-1.1 H3yuaem - ONpPENIETATH B/IAJJETbD: - KonTponbsHnsie
MEXAHUBMbBL XUMUYECKUX. 3HATb: XHUMUYECKHE CBOUCTBA - HaBbIKAMU OIIUCAHUS BOMPOCHI K
peak‘uuﬁ, OCHOBbIBASCHL HA = OCHOBBI CTPOCHUA BCHICCTBA 110 UX CBOMCTB BCHICCTB Ha oT4yeTaM I10
OIIK-1. C 6 SHANUAX O CIpOEeHUU aTOMOB 1 MOJICKYT, ONCKTPOHHOMY OCHOBE Ta60paTOPHBIM
-1. Cnocoben KJIAaCCU(DHUKALIUIO CTPOCHHIO; i
sewecmsda, npupooe ucan P ’ 3aKOHOMCPHOCTCH, paboram
I/I3yanL, xuMuquKoﬁ P — XUMHYCCKUX JJICMCHTOB - COIIOCTAaBJIATH BBITCKAIOIINUX U3 3a AHUS K
aHaAJIM3UPOBATH, . 1o 3J‘IeKTpOHHOI71 (l)I/ISI/IlIe(IKPIe " NEePpUOANYSCKOTO 3aKOHA A
HOTONE3OBATL CBOLUCMBAX PA3IUYHBIX KOH(HTypaLHH XHMUUECKHE CRONCTRA u TTepuomraecko MUCbMEHHBIM
MEXAHH3MEIL K1accos XumMu4eckux BAJICHTHOTO CIIOS TIPOCTHIX BEMIECTB, cucremst JI1. KOHTPOJILHBIM
XUMHYECKHX 2NIEMEHMO8, COeOUHeHU, 06pasyeMbIX deMeHTaMi | MeHeneesa paboTam o
Ak seujecme u Mamepuaios JIAHHOH TIO/ITPYTIITBI pasaenam
uit
peaxnui, Bormpocsr st
TPOMEXOJLIIIIX B 3HATD: MUCEMEHHOTO
TCXHOJIOTHICCKUX - CIIOCOOBI MOTyYeHUS, K3aMEHA
npoueccax u usmieckue VMETb: (30 6uneroB)
OKpY’KaroleM MUpe, XUMUYECKHE CBOICTBa
- OMpenemsITh Bomnpocs! anst
OCHOBBIBASICh Ha 5JIEMEHTOB M UX PARIHOHIYIO
3HAaHUAX O CTPOCHUH COEIMHEHU; - KOHTpOJIbHBIe yCTHOTO
CIOCOOHOCTH 6
- OCHOBHBIC BJIAJIETD: BOIIDOCHI K cobece0BaHUs Ha
BEUIECTBA, MPHPOAC HCOPraHIHeCKIX - 3aKOHOMEPHOCTSMH P 5K3aMeHe: OMIIETBI
xumuaeckoit cesu u | MOIIK-1.2. Ananusupyem 34KOHOMCPHOCTH COEMHEHHIA; DOTCKAMHS OTHETaM 110 (306 'e 0B)
CBOICTBAX MEXAHUZMbL XUMUYECKUX HPOTERAHNA XUMUICCKAX | _ b opnare P N 71ab0paTOPHBIM HIIeTOB
i Ostugux ¢ | PEAKIMI; 3aKOHOMEPHOCTH B RHMITICCIGIX PEAIUIH, pabotam
eaxyuil, NPOUCXo
Pa3IMYHBIX KJIACCOB ,;71 ex’Zmozullzecmx w JAKOHOMEDHOCTH B I/ISMCHGHI/III)/I PO, MPOUCXOAAIIUX B SamAHIA K
XHMHACCKIX MSMCHCHIN CBOﬁCTB U XUMHYCCKHUX CBOﬁCTB TEXHOTIOTHHACCIHX .
3JIEMEHTOB, NPOYECCax u OKPYICAIOWEM | 11 eriry i crioibix xes onon npoleceax 1 MUCHMEHHBIM
COCIMHEHHIH, mupe BEIIECTR; p 1 OKPYXAIOLIEM MHDE KOHTPOJIBHBIM
SABTCHMOCTE YYETOM CTPOCHHS HX paGoTam 1o
BCIICCTB 1 CIOTHO-OCHO aTOMOB U MOJIEKYII, A3TEIaM
MaT€pHaloB KHCTIOTHO-OCHOBHDIX H KPUCTAJIMIECKON pasit
OKHCIINTCIIBHO- CTPYKTYpBL
BOCCTAaHOBUTCIBHBIX

CBOWCTB OT IPUPOABL
3JIEMEHTOB U UX CTENECHU
OKHCIICHUSI




Koa v HanmMeHoBaHue

OueHo4YHbIE CpeCTBA

Koa m
HMHANKATOPA .
HaAauUMCHOBAaHUEC IIOCTI/I)KCHEH HJIaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘leﬂﬂﬂ o AMCIMIIJINHE TeKymero HpOMe)KyTOqHOI/I
KOMIICTCHIITMH KOHTPOJJIA aTrrecTralumu
KOMIICTCHIIUU
HATh:
3 BIAJIETb:
- PacTIPOCTPaHCHHOCTS 3HAHUAMU - KonrposbHeie
snementoB no rpynmnam | YMETh: ook BOIDOCKL K
XUMHY X "
U TOATPYIIIaM; - opmMupOBaTH HAyIHOE (MHECKUX CBOTICTS OquTaM o
HOIIK-1.3. Henonvsyem - IPAaKTHYIECKOE MBIIIICHHE, HABBIKH BEIICCTR T X
HayYHOE 3HAYEHHE TEOPETHIECKIX 3HAHHH N 11abopaTOPHBIM
noayyeHHvle 3HAHUA 05 COCMHEHHIT T
3JIEMEHTOB ITOATPYIIIIBI JJI1 KOHKPETHBIX 3a/1a4 pabotam
pewienus 3a0ay . obecneveHus
deccuonaronori 1 00pa3yeMbIX HMH XAMHYECKOM OOV IIECTRICHIS - 3amaHus K
npo COCIII/IHGHI/Iﬁ; TEXHOJIOTHUH, ym IIUChMEHHBIM
desmenbrocmu - IPUMEHEHHE - TPOrHO3HUPOBATH XHMIKO- KOHTDOJILHEIM
JJIEMECHTOB U UX MCXaHHU3MBbI IIPOTCKAHUA TEXHOOTHICCKIX p
. p . IPOLIECCOB U pabotam 1o
COCAMHEHHIT B XAMHYECKUX PEAKIIHI 6e30Ma0HOC pasienam
MpoLeccax XUMUYECKOH )KI/BI-II_IC ;IT;I;I’HOCTH
TEXHOJIOTHI .
3HATD: YMETA: BIAJIETb:
HOIIK-2.1. Hcnonvsyem - METOMBI - MCTIONB30BAT METOBL | o et
Mamemamuyeckue memods, | MATEMATHIECKAX MaTeMATHIECKUX pacHeTamy 1
015 pewsenus 3a0au PACHETOB I PEMERHA | PACHETOR JUA PEIICHUA | 0 W
p: . XUMHYECKHUX 3a]1au U XUMHYECKHX 38714 U 311:cne MEHTANHEIX
NpogeccuoraIbHoU 00pabOTKH pe3yIbTaToB | 00pabOTKH pe3ysbTaTOB o J'[ETaTOB 5
OIIK-2. C 6 OesimenbHocmu NaGOpaTOpHBIX PaboT M | 1a6OpaTOpHbIX paGoTu | P aﬁ) ecko . K
-4. LII0CobeH 9KCIIEPHMEHTOB 9KCIIEPHMEHTOB PAQIHCCKOM BHIL OHTPOJILHBIC
HCIIOJIb30BAaTh BIAJETh: BOIPOCHI K
MaTeMaTU4ecKUe, - MeTozaMi oT4YeTaM 1o
¢usndeckue, HCCTIeIOBAHHS (PH3HKO- 1a00paTOPHBIM
(hU3UKO-XMMHYECKHE, YMEThb: XHMUHeCKHUX cBoiicts; | PaboTam
XUMHYECKHE - T10JIb30BAThCS JIUTEpaTypPHBIM - amanus K
METOBI IS HOIIK-2.4. Henonwsyem 3HATb: CHPaBOYHBIMU JAHHBIMU | [OMCKOM XMMHYECKON | MUCbMEHHBIM
peleHus 3anaq YuMUYecKue Memodul O - XUMHYECKHE U 1 IPOHU3BOIHTD UHpOPMAIUH C KOHTPOJIEHBIM
npodeccHoRaNbHON | pewenus 3adau (bU3NKO-XUMHIECKHE HEOOXOAUMBIE PACUETHl | HCIOJb30BaHUEM pa6oTam o
. METO/IBI VTSI TIOTYYIEHHUsST | JUTS BBITOTHEHHS PpasIMYHbIX
JIeATEJIbHOCTH. azzenam
gp ogpeccuonanbhol JIAHHBIX 1a60paTOpPHOro HCTOUHUKOB P
eameibHocmu IIpaKTUKyMa U (cipaBOYHUK, HAy4YHbIE
HpoCTeime Y HayYHO-TIOITYJISIPHBIC
HHKCHEPHBIC PaCyeThI H30aHuUs,
KOMITHIOTEpHBIE Ga3bl
JAHHBIX, PECYPCHI
WurepHeTa)
OIIK-5. Cniocoben | MOIIK-5.1. Ocywecmensem | 3HATh: YMETh: BJIAJETD: - KoHTpOJIbHBIE
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Koa v HanmMeHoBaHue

OueHo4YHbIE CpeCTBA

Kon u HHAUKATOpPA .
HaAaNUMCHOBaHUE OCTHIKCHMS HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqemm nmo JMCIUIIJINHE Telcymero HpOMe)KyTO‘-lHOI/I
KOMIIETCHIIUN A KOHTPOJJIA arrecralumu
KOMIICTCHIIUU
OCYIICCTBIIATD IKCnepumenmaibHbvle - XUMHYCCKHEC MCTObI - OCYIICCTBJIATH - IPaKTUYCCKUMU BONPOCHI K
IKCICPUMCHTANBHBIC | UCCIe0068aHUs U UCTbimaHus | NCCTCNOBaHMS ﬂaGOPaTOPHjﬂfI HaBBIKAMHU PabOTHI ¢ OoTYyeTaM I0
HCCIEI0BAaHUS U 10 3a0aHHOU MeMmoOuKe XUMHIECKUX TIPOLECCOB | XMMHHUCCKHH peaKkTHBaMu; 71abOpaTOPHBIM
UCIIBITAHUS TIO Ha SMIIUPUYECKOM U OKCIICPUMEHT C - HpI/IeMaMI/vaa6OTI>I B pa60TaM
saJ1aHHOH MeTOHKe, TEOPETUIECKOM COOJTIOICHIEM HOPM . XUMUYECKOH i Y—
YPOBHSAX TEXHHUKHU OE30MacHOCTH; | JabopaTopHu
MIPOBOJIUTH - OJIB30BATECS MMUCbMEHHBIM
HAOII0ICHUS U XUMMYECKAME KOHTPOJIbHBIM
HU3MEpPEHUS C YUETOM pEaKTUBaMHu, pabotam 1o
TpeOoBaHUI1 TEXHUKH PacTBOPUTEIISAMH 1 paszenam
0€e301acHOCTH, XUMHUECKOH MOCY0M;
00pabarbIBaTh U - cobuparb
UHTEPIPETUPOBATH MIPOCTEHILNE yCTaHOBKU
JKCIIEPUMEHTAIIbHBIE UL HPOBC/ICHIA
11a60paTOPHBIX
JIAaHHbIC N
UCCIICIOBAHUIA;
- T0JIB30BAThCS
bu3ndecKuM,
XUMHAYIECKUM
000pyI0BaHHEM
3HATh:
- OCHOBHBIE TIPaBUJIA
TEXHUKHU 0€30MacCHOCTH
pu paboTe B BJIAJETH:
HOIIK-5.2. llposodum XUMHYECKOU YMETD: - OCHOBHBIMH
Heobxoo0umble HAOI00eHUs. naGopaTopHH; - MTOJIL30BaThCA npueMamu paﬁOTH B
U usmepenus ¢ y4emom - OCHOBHBIC METOJbI U npaBUJIaMH Oe3omnacHoOU XUMHYECKON

mpebosanui mexHuKu

MIPUEMBI IPOBEICHHS

paboThl B XUMHYECKOH

11a00paTOpPHH C

6ezonacnocmu 9KCTIEPUMEHTA; nabopaTopuu COOJTIOJICHUEM HOPM

1a00paTopHyIO NOCY Y, TEXHHMKH 6e30MacHOCTH

B TOM YHCJIe

U3MEPHTEIBHYIO, U

rpaBuia paboThI C HeH
HOIIK-5.3. 3HATh: YMETh: BJIAJIETD:
O6pabamvisaem u - MeToIbI 06pabOTKI - OMUCHIBATD - MeToIaMH 00paboTKN
uHmepnpemupyem SKCIICPUMEHTAJIBHBIX TIPOBEICHHBIC pe3yabTaToB

NTAHHBIX, B TOM YHCIIC 9KCIIEPUMEHTHI; 9KCIIEPUMEHTA;
nonyuenole CTaTHCTHYECKHE; BBIIOJIHAT PacyueThl C - (PU3UKO-XUMUYECKAM
oKcnepumenmanbible - mpaBua HCTIONE30BAHIEM anmapaToM pacyeTHo-
dannvie Tpe/CTaBJIeHHUs SKCIIEPUMEHTATBHBIX U | TeopeTHYecKHX
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Koam
A HHIANKATOPA .
HAUMEHOBAaHHUE OCTIGKEHHST IlnanupyemMble pe3yJbTaThl 00yUeHHS MO TUCIHUTLINHE Texymiero IIpomexyTouHOM
KOMIIeTeHIUH KOHTPOJIsI aTrecTanuu
KOMIIeTeHINH

Koa v HanmMeHoBaHue

OueHo4YHbIE CpeCTBA

IKCIEPUMEHTATLHBIX
JTaHHBIX

CIIPpaBOYHBIX JAHHBIX;
00pabaTrIBaTH
MOTyYEeHHBIX
9KCTIepUMEHTaIbHBIE
JIaHHEIE;

- BBICKa3bIBAaTh CBOIO
TOYKY 3pECHUS B
00CYXICHUU
Pe3yJIbTaToB,;

- IPOBOJIUTH OLIEHKY
TIPaKTUIECKOMN
3HAYUMOCTH
pe3ynbTaToB
HCCIIEAOBAHUS

METOA0B IJIsL I/I3yquI/lﬂ
CBOMCTB BEIIECTB U
MIPOIIECCOB C UX
y4acTHeM
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4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

4.1 Pacnpenesienue TPyA0EéMKOCTH IMCIHUILIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast TpyAo€MKOCTh TUCIUIUIMHBI COCTaBNsieT 6 3a4eTHbIX eauHull, 216 dacos,
pacmpe/esneHre 4acoB o BUiaM paboT ceMecTpaM MpeJICTaBiIeHo B Tabmuie 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM NO cemecmpam

TpynoémMKocTh B Uac

. B T1.4. mo
Bup y4eOHoii padoThI Bcero
qae ceMecTpam
) Ne cem 2

C UCIIOJIb30BaAHUEM DJICMCHTOB

®opmaT U3yyeHHUs AUCHUTLTHHBI
9JIEKTPOHHOTO O0Y4YeHHUs

Oo01mast TpyA0€éMKOCTh JUCIHUILIMHBI 10 YICOHOMY TUIaHY 216 216
1. KonTakTHas padora: 109 109
1.1 AyautopHasi pa6oTa, B TOM 4HcJIe: 102 102
JICKIIUU 34 34
J1a00paTOPHEBIC 68 68
MPaKTUYECKHE - -
1.2 KoHTpoJibHO-caMoOCTOsITeIbHasl padoTa 7 7
KypcoBasi paboTa/KypcoBOi IPOCKT - -
TEKYIIMH KOHTPOJIb, KOHCYJBTAIMU 1O AUCIUILJINHE 4 4
KOHTaKTHasi paboTa Ha MPOMEXYTOYHOM KOHTPOJIE ) )
(3K3aMeHe)

pedepar, pacueTHo-Tpadudeckas pabora, KOHTPOJIbHAS 1 1
paboTa

2. CamocTosiTeJibHasi padoTa 107 107

1. camocTosiTenpHas paboTa (CaMOCTOSTENFHOE U3yUSHHE
pa3zesoB, CaMOIIOATOTOBKA, IMMOATOTOBKA K JIJAOOPATOPHBIM U 62 62
MPaKTUYECKUM 3aHATUSM, KOJUJIOKBUYM U T.J1.)

2. KOHTPOJIb 45 45
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4.2. Coagepxanne TUCUMIIIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Taonuua 4 -Coodeprcanue oucyuniunvl, CHpyKmypuposaHHoe no memam

Buael yueoHoi padoTsl

Ilnanupyemsble KonTaKraas
(KOHTpOJIMpyeMbIe) . = s HaumenoBanue Peammsanus HaumenoBaHue
Pe3yIbTaThI = E o HCMO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHHUS: u ) g ol g 5 = g AKTHBHBIX U IpakTHyeckoi J1eKTPOHHOI0
xon YK; OIIK; TIK anMeHOBaHMe Pa3/iesioB, TeM 5 2 g § & E E d Bua CPC MHTEPAKTHBHBIX T Kkypea
¥ MHAHKATOPBI E % g E E § E @ o0pa3oBaTeIbHBIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
JOCTHKEHUSI £ 18¢ 22| 3 = TexHOoI0ruii > yacax) L qacax)14
KOMIIeTeHIHii S8 = =80 =
2 CEMECTP
Pasnen 1 Teopus ctpoennst aroMoB U [leproguueckuii 3aKoH
IIOAT0OTOBKA K JICKITUAM J'ICKIII/IH-O6’I)${CHGHI/IG C
Tema 1.1 Teopus ctpoeHus aroma ) 1 [2.2] (ct. 16-63); 2.1 YaCTHIHBIM
BOJOPOJa U CIIEKTPBL aTOMOB (cT.8-15) MpUBJICYCHUEM HOPMBI
OIIK-1: TIUCKYCCHU, OeceTbl
HOIIK-1.1 o0yJeHne Ha OCHOBE
HOIIK-1.2 JKCIIEPUMEHTA,
HOIIK-1.3 HCCIIeIOBATEIbCKHI
OIIK-2: JlaGopaTropuas padora Ne 1.1 Perienue 6 4 TIO/ITOTOBKA K 3aHSATHIO METOI,
HOIIK-2.1 3a[a4 [0 CTPOEHHUIO aTOMa [3.1] ctp. 3-6 TEXHOJIOTHSI
HOIIK-2.4 BBITIOJIHEHUS
OIIK-5 11a00PaTOPHBIX 3aTaHUH
HOIIK-5.1 B MaJIbIX Ipynnax
HOIIK-5.2 0o0yueHHe Ha OCHOBE
HNOIIK-5.3 SKCTIEpPUMEHTA,
Tema 1.2 MHOT037€KTPOHHBIE ATOMBI; MOATOTOBKA K JICKIIUSAM HCCIEA0BATEIbCKUM
KBaHTOBBIE YHUCJIA, IPABUJIA 3aII0JIHEHUS 2 2 1.2 (ct. 5-30); 2.1 (cT.8- METO/I,
SJIEKTPOHAMH OpOUTATIEH. 15) TEXHOIOTHsl
BBIIIOJIHCHUA
abopaTOPHBIX 3aTaHUH
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Buael yueoHoi padoThl

Tlnanupyevie KonTakTHas
(KOHTpOJIMpYyeMbIe) . = o HaumenoBaHue Peaymsanus HaumeHoBaHue
pe3yabTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOEHHS: < 2o 5328 AKTUBHBIX U I[pakTHyecko JIEKTPOHHOT O
HaunMeHoBaHue pa3aesioB, TeM g 28 8§ 887 Bua CPC
koa YK; OIIK; ITK i = E_ g T g 5 6“ A MHTEPAKTHUBHBIX NOATOTOBKH Kypca
U UHAMKATOPBI E g E E E § E 6 o0pa3oBaTesIbHBIX | (TPYI0eMKOCTh B | (TPYA0E€MKOCTH B
=¥ N
JAOCTHKEHUS % s 2 2 E < = TexHopormii 2 Jacax) 13 qacax)14
o = | €8 &g 02
KOMIIeTeHIit = = o
B MAJIBIX IPyIIIax
JIaGoparopuas pa6ora Ne 1.2 Pemenne F;q;OTOBI;ag SAHATHIO
o 1| CcTp. 3-6,
3amad Ha [lepronndeckuii 3aKOH UM. 8 4 HoaroT fBKa < KP Komnoksuym
J.U. Menneneesa. Kontponbnas pabora [3.2] c1p. 4-16
JeKIHA-00BCHEHHE C
v IOArOTOBKA K JICKIIUAM
Tema 1.3 [lepuoauaecKkuii 3aKOH HM. ) 5 1.2 (cr. 5-30): 2.1 (cr.8 4aCTHYHBIM
.2 (ct. 5-30); 2.1 (cT1.8-
H.N. Menneneesa 15) HpHBJICYCHHEM (HOPMBI
TUCKYCCHH, Oecebl
Boinonnenue
CamocrosiTesibHasi padoTa no momarmaux KP
ocBoenmio 1 paznena: 4 [3.1] ctp.3-34 (n0
JOMAIIHAS KOHTPOJbHasi padoTa BBIOODPY
MIpernoaBaTens)
Pasjgen 2 Xumuueckasi CBSI3b U CTPOCHHE MOJIEKYJ
OIIK-1: Tema 2.1 Xumudeckas CBSI3b U CTPOCHHE [IOATOTOBKA K JICKLLSIM
Egﬁii; MoJIeKyJT. MeTOI MONIEKYISPHBIX ; 3 [2.1] (ct. 49-85); [2.2]
Vo K- N 3 opbuTaneit. MexMoNeKyIspHbIe (cTp. 69-150); 1.2 (cr.
o B3aUMOJIeHCTBUS 5-30); 2.1 (ct.8-15)
OIIK-2: ’
NOIK-2.1 oOydJeHne Ha OCHOBE
NOIIK-2.4 9KCIEPHMEHTA,
OITK-5 JlaGoparopHas pabora Ne 2.1 Pemenne HCCIIeI0BATENbCKIUI
HOTIK-5.1 3aj1a4 110 XUMHYECKOH CBSI3U 1 10 3 noaroroska k KP MeTO,
HOTIK-5.2 CTPOEHUIO MOJIEKYII. KonTposbnas [3.3] ctp. 3-33 TEXHOJIOTHSI
HOIIK-5.3 pabota BBIIOIHEHUS
11a00paTOPHBIX 3aTaHHMA
B MaJIbIX Irpyriax
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Buael yueoHoi padoThl

Tlnanupyevie KonTakTHas
(KOHTpOJIMpYyeMbIe) o z 2 HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yabTaThl =E, HCIOJIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOEHHS: ) % ol S T &E AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
xon YK; OIIK; IK HaunMeHoBaHue pa3aesioB, TeM = = s § ?i E E 6« Bua CPC MHTEPAKTHBHBIX OO Kkypea
M MHAUKATOPbI 5 E é E E § = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
AOCTHKEHHS % §' \5 2 2 E l§ = TeXHOJIOTHii ' > gacax) 13 yacax)'4
KOMIIeTeHIIHi = S & é“ S O =
Tema 2.2 Xwumuueckas U dJIEKTPO-
CTaTUYeCKasl COCTABIIIOIINE CBSI3U B
METaIlIax ¥ CIUIaBaX, 00eCIIeUnBAOIIIE TIOATOTOBKA K JICKIMIM
MEXaHUIECKYIO H TEPMUICCKYIO 1 3 é';"rHaBH 2u3. . 40-
MPOYHOCTH MeTaia. [IpuMenenne
Metoga MO JIKAO nns onpenenenus
MOpsiIKa CBSI3H B METaJlIax.
JICKIHSA-00BACHEHHE C
IIOArOTOBKA K JICKIIUAM
Tema 2.3 KoMIIeKCHbIE COEMHEHHs 4 2 [2.1] (cr.1-170), [2.2] Hpﬂ;f;:::;gopw
(etp. 154-201) JTUCKYCCHH, OeceIbl
oOydJeHne Ha OCHOBE
3KCIEPUMEHTA,
JIa6opaTopHas padora Ne 2.2 HCCICAOBATCILCKIHI
«KoMrnekcHble COeAMHEHUS TS S- U P- 6 3 F; i;OCTT(;BI;a ; 9H§ 6-41 Te;:;ﬁ:r’m
METajlIoB BBITIOJIHCHUA
J1a00PaTOPHBIX 3aaHUH
B MaJIbIX IrpyIriax
oOyuyeHne Ha OCHOBE
OKCIEPUMEHTA,
JIaGopaTopuas paGora Ne 2.3 HCCIC/OBATCIBCIUH
moaroroska k JIP METO/,
«KoMIIeKkcHbIe coeHeHus st d— 6 3 [3.4] c1p. 3-29, 36-41 FeXHONOIMS
MCTajIoR BBIIIOJIHCHUA
1abopaTOPHBIX 3aTaHUMA
B MaJIBIX TpynIax
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Buael yueoHoi padoThl

11
Jamupyempre KonrakTHas
(KOHTpOJIMpYyeMbIe) 6 = o HaumenoBaHue Peaymsanus HaumeHoBaHue
abora
pe3yaLTaThI P % E o HCIIOJb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOEHHS: < gol 58 AKTUBHBIX U IpakTnyeckoi JIEKTPOHHOT O
HaunMeHoBaHue pa3aesioB, TeM s é ] § sl & X = Bug CPC
koa YK; OIIK; ITK i = 5 27 E50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
& g o
M MHAUKATOPbI E E- 2 E E § E 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
N’ [y
JOCTHKEHUSI % S8 2 2 E < TexHOI0ruii > Jacax) L qacax)m
= = | €8 &g 02
KOMIIeTeHIHI = = o
JladopaTopHasi pa6ora Ne 2.4 Cnaua 6 3 noaroroska k KP
otdyetoB. KonrponsHas pabora [3.4] cp. 3-35
BBIIIOJTHCHUC
CamocrosiTesbHast padoTa no nomainaux KP
OCBOEHMIO 2 pa3jea: 2 [3.4] ctp. 3-35 (0
JOMALIHASA KOHTPOJIbHAasi padoTa BBIOOPY
MPerno/aBaTes)
Pa3nen 3 Xumust oIeMEHTOB
IIOAr0OTOBKA K JICKIIUAM
Tema 3.1 Xumus s-a1eMeHTOB (110
( 4 2 1.2 (ct. 5-30); 2.1 (cT.8-
rpymmam)
15)
OIK-1: o0ydJeHre Ha OCHOBE
HOIIK-1.1 JKCIEPHMEHTA,
HOIIK-1.2 o
JIOIIK-1.3 JlagopaTopuas pa6ora Ne 3.1 s- 6 3 noaroroska k JIP ACCTIENOBATENLCKIN
OITK-2: ' aeMeHTHl 1 u 2 rpynn [3.5] ctp. 3-10 METO/I,
) TCXHOJIOTHA
HOHK-2.1 BBITIOJTHCHU S
NOIIK-2.4 11a00paTOPHBIX 3aTaHUH
OIIK-5 B MaJIbIX IpyIIIax
HOIIK-5.1 Tema 3.2 Xumus p-371eMeHTOB (110 TOATOTOBKA K JCILIM
MOIIK-5.2 rpymmam) 4 2 1.2 (ct. 5-30); 2.1 (cT.8-
UOIIK-5.3 15)
06y'~IeHI/Ie Ha OCHOBC
JlabopaTopnasi paGora Ne 3.2 p — noaroroska K JIP OKCTICPHMEHTd, .
6 2 UCCIIeI0BATENbCKHN
anemenTs! [II — VII rpynn [3.5] cTp. 11-29
METOI,
TEXHOJIOT U
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Buael yueoHoi padoThl

Tranupyewsie KonTakTHas
(KOHTpOJIHpYyeEMbIe) . = o HaumenoBanme Peanuzanun HaunmenoBanme
S
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHUS: W & % ol & o 3 & s AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
anMEeHOBaHNe pa3aeJioB, TEM ] < S| = o
xox YK; OIIK; K Pasy ? = E_ - § = g E‘ 3 Bux CPC MHTEPAKTHBHBIX TMOJATOTOBKH Kypca
= = F 5 =
M HHIUKATOPBI § = 2 = = E 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
2 o = .
JOCTUKEHUS % S8 % E 5 < TexXHOI0THii > qacax) 1 tlacax)m
. = | 88 &5 O &
KOMIIETEeH N i = = o
BBIIIOJIHCHUA
11a00paTOPHBIX 3aTaHHMA
B MAJIBIX IPyIIIax
[OATOTOBKA K JIEKIIUAM
Tema 3.3 Xumus d- u f-anmemeHTOB A !
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
(00630p) 15)
06y1{eH1/Ie Ha OCHOBC
6 6 d 9KCIIEPUMEHTA,
JladopaTopnasi pa6ora Ne 3.3 d — HoArOTORKa K JIP T —
anemenTs! [ rpymmer (Cu) u I rpymnmst 4 2 [3.5] ctp. 38-51 MeTox,
(Zn, Cd, Hg) TEXHOJIOTHsI
BBIITOJIHCHUA
11a00paTOPHBIX 3aAaHUH
B MJIBIX Ipynmnax
IIOArOTOBKA K JICKIHUAM
Tema 3.4 Xumus d-sneMeHTOB (110
( 4 2 1.2 (ct. 5-30); 2.1 (cT.8-
rpymmnam) 15)
IIOArOTOBKA K JICKIIHUIM
Tema 3.5 Xumus f-anemeHToB (110 A b
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
TpyTIIam) 15)
o0ydJeHre Ha OCHOBE
OKCIEPUMEHTA,
HCCIEN0BAaTEeNIbCKUI
JlaGopaTopHnas pa6ora Ne 3.4 «Xumus 4 3 noaroroska k JIP MeTo,
MapraHiia u XxpoMa» [3.5] ctp. 30-38 TEXHOJIOTHs
BBIIIOJIHCHH
11ab0PaTOPHBIX 3aTaHIH
B MaJIBIX IPyIIIax
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
KOHTpPOJIMpYyeMble HaumenoBaHue Peanuzanus HaumeHoBaHue
posmpy padora = =
pe3yJIbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOro
OCBOCHMSI: H ) % ol £ g 5&8 v (G AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
anMeHOBaHMe Pa3esioB, TeM s S| ¥ E > e
koa YK; OIIK; MK p z = 25 3= ks un CP HHTEPAKTHBHBIX HOATOTOBKH Kypca
& & o
M MHAUKATOPbI = =l g E § = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= 2o E S = .
JTOCTHKEHHU A 5 ] § ; E < TeXHo.Hornn12 Jacax) L tlacax)m
KOMIIeTeHIIHi = S & é“ S O =
oOyuyeHne Ha OCHOBE
OKCIEPUMEHTA,
HCCIIEeI0BATENbCKUHN
o
Jladopatopuas pa6ora Ne 3.5 Cnaua 6 3 o(opMIIEHHE OTYETOB METO/I,
OTYETOB JIP [3.5] c1p. 3-51 TeXHONOTHsI
BBITIIOJIHCHU A
Ta00paTOPHBIX 3aTaHHMA
B MaJIbIX I'pynmnax
HNUTOI'O no gxucumniinHe 34 | 68 62
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALMS 110 U'TOI'AM OCBOEHUSA AUCHUIIVINHBI.

Texymias attecranusi CTyIACHTOB MPOU3BOAUTCS B AMCKPETHBIC BPEMEHHBIC MHTEPBAJIBI
JICKTOPOM H Hpe€rnoaaBaTciicM, BCAYIIMMU na60paT0pHHe 3aHATUA 1[I0 JUCHUIIJIMHE B
CIeNyIoMUX GopMax:

= BBIIIOJIHCHHE I'PYIIIOBBIX SajlaHI/II\/’I B MAJIBIX I'pyIIiax Ha .]'Ia60paTOpHI)IX 3aHATUAX,

- TECTUPOBAHUE TI0 TEMaM JIEKIIMOHHBIX 3aHSATHI;

- CEMUHaPbI/KOJNIOKBUYMBI Ha JIa0OPATOPHBIX 3aHATHUSX;

- pelIeHrne KOHTPOJIbHBIX 3a/1a4.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MJIH HMHbIe MATEPHAJIbI, HeOOXOAUMbIE IJIs
OLIEHKHU 3HAHUI, YMEHNH ¥ HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH

Bonpocel, uHAMBHIyaJdbHBIE 3aJaHUS M 3aJa4d IPEJICTaBICHbl B METOAMYECKUX
yKa3aHUX K JIaOopaTopHbIM 3aHATHM [3.1 — 3.7], npeacTaBieHHbIX B I1. 6.3.

5.2. Onucanue nokaszaresjeil U KpUTepHeB KOHTPOJISA YCIIeBAEMOCTH, ONMCAHUE IIKAJ
OLlEHUBAHUS

Jlyis OlleHKM 3HaHWH, YMEHUH, HABBIKOB M (POPMUPOBAHUS KOMITETCHIIUU TIO JUCUIUTUINHE
JUI TEKYILEro KOHTPOJs B ceMecTpe (mepBas W BTOpask KOHTPOJbHAs HeNens) MpUMEHseTCs
0a/VIbHO-PEHTHHIOBAS/TPAAULIMOHHAA CHCTEMa KOHTPOJISI U  OLIEHKM YCIEBAaeMOCTU
CTYZICHTOB.

Taonuuya 5 — bannvno-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OlleHHBAHMS
41-50 Otan4HO
31-40 Xopowo
21-30 Y 10BIETBOPUTEILHO
0-20 HeynosnerBopurensHo

[Ipy nmpomexyTOYHOM KOHTpPOJ€E (PK3aMEH) yCIEBAEMOCTb CTYJIEHTOB OLIEHUBAETCS IIO
nATUOATUIBHON cucreMme: «OTIIUYHOY, «XOpOLIO», «YJOBJIETBOPUTEIILHOY,
«HEYAOBJIETBOPUTEIILHO.

OTnuyHO «5» — MaH TOJIHBIM, Pa3BEPHYTHIM OTBET HA MOCTABJIEHHBIM BOINPOC, MOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 O0OBEKTEe, JI0KA3aTENIbHO PACKPBITHI OCHOBHBIC
MOJIOKEHUSI  TEMbI; B  OTBETE  MPOCIEKHUBACTCS  4YETKas  CTPYKTypa, JIOTMYecKas
IIOCJIEIOBATEIbHOCTb, OTpaXalollas CYIIHOCTb PAaCKpbIBAEMBIX IIOHATHH, TEOpPUM, SIBJICHHM.
3Hanue 00 0OBEKTE JAEMOHCTpUPYETCS Ha (OHE MOHUMAHHS €r0 B CHCTEME JTaHHOW HAyKd U
MEXIUCLUUIUIMHAPHBIX CBs3ed. OTBET M3J0XKEH JINTEPATYPHBIM SI3bIKOM B TEPMUHAX HAYKH,
MoKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIPOCHI.

Xopomo «4» — naH MOJHBIN, pa3BEPHYTHIA OTBET Ha MOCTABJIEHHBIM BOIIPOC, MOKAa3aHO
YMEHUE BBIIEIUTh CYIIECTBEHHbIE M HECYLIECTBEHHbBIE NPU3HAKHU, NPUYUHHO-CIIEICTBEHHBIC
cBsa3u. OTBET 4YETKO CTPYKTYpUpPOBaH, JIOTMYEH, M3JI0KEH B TepMUHaX Hayku. OnHaKo
JIOTIYIIEHbl HEe3HAUUTENbHbIE OMIMOKH WM HEJOYEeThl, UCIPABICHHBIE CTYJEHTOM C IOMOIIBIO
«HABOJSIIMX» BONPOCOB. 3ajaya pelleHa WIM MOJIHOCTBIO, WM AOIYIIEHbl HE3HAUUTEIbHBIC
HEJI0YEThI, UCIIPABIICHHBIE CTYIEHTOM B X0JI€ OTBETA;

VY A0BIETBOPUTENBHO «3» — JaH HENOJHBIM OTBET, JIOTUKA M IOCJIEA0BATEIbHOCTh
U3JI0’KEHUS! UMEIOT CYLIECTBEHHbIE HapyleHus. JlomyiieHbl rpyOble OIMOKY NMPU OMpEeeIeHUN
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CYHIHOCTHU paCKPbIBACMbIX HOHﬂTHﬁ, TCOprI, HBJ’IGHHﬁ, BCJICACTBUC HCIIOHMMAaHUA CTYACHTOM UX
CYHmCCTBCHHBIX W HECYHMICCTBCHHBIX IIPU3HAKOB H cBs3ell. B oTBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbeITh KOHKpPETHBIC NPOSBICHHUS OOOOIICHHBIX 3HAHWW HE MOKa3aHo. PedeBoe
odopmiteHre TpeOyeT MOMPABOK, KOPPEKITHH.

HeynoBieTBopuTensHO «2» — CTYJIEHT JIEMOHCTPUPYET HE3HAHHE TEOPETHUYECKHX OCHOB
npeaMeTa, HE YMECT A€JIaTh apryMCHTUPOBAHHBIC BEIBOJbBI U IMTPUBOJUTE IPHUMEPLI, ITIOKA3bIBACT
cmaboe BiaJieHne MOHOJIOTHYECKON pedblo, HE BIIaJIeeT TEPMUHOIIOTHUEH, IPOSBIISET OTCYTCTBUE
JIOTUYHOCTH W TIOCJICIOBATCIIbHOCTH H3JIOKCHHS, JIeIaeT OINMOKH, KOTOpPhIE HE MOXKET
UCIIPABUTH, JaKe IPU KOPPEKIIMH MpeToaBaTelieM, OTKa3bIBa€TCsS OTBEYaTh Ha 3aHSATHH,
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Tabauya 6 —Kpumepuu ouenusanusn pezyibmama 00y4eHus no OUCUYUNIUHE U WIKAIA OUCHUBAHUS

Koa n
HAUMEHOBaHHe
KOMIIETEeHIINH

KOZ[ 1 HAUMCHOBAaHUEC
HHAUKATOPA JOCTUKCHUA
KOMIIETCHIIUH

KpuTtepuu oueHuBaHusi pe3yJibTaToB 00y4eHHs

OreHka Orenka Or1enka Orenka
«HEYIOBJIETBOPUTEILHOY» «YIOBJIETBOPUTEILHO» / «xopouoy / «OTJIMYHOY /
/ «He 3aU4TEeHO» «3a4TEHO» «3a4TEHO «3a4TEHO
0-59% 60-74% 75-89% 90-100%

0T max peuTUHTOBOM
OLIEHKU KOHTPOJIS

OT max peHTUHroBOH
OLIEHKU KOHTPOJIS

0T max peHTUHTroBOM
OLIEHKU KOHTPOJIS

0T max peHTUHTroBOU
OLICHKU KOHTPOJIS

OIIK-1. Crocoben
M3y4aTh,
aHAITU3UPOBATh,
HCIIOJIB30BaTh
MEXaHU3MBI
XAMHYECKUX
peakuui,
IIPOUCXOIAIIUX B
TEXHOJIOTHUYCCKUX
mpoleccax u
OKPY>KaIOILIEM MHpE,
OCHOBBIBAsICh Ha
3HAHUSAX O CTPOCHUH
BEIIIECTBA, IPHPOJIE
XAMHUYECKOH CBSI3H U
CBOMCTBaX
Pa3IMYHBIX KJIACCOB
XAMHYECKUX
3JIEMEHTOB,
COEIMHEHUH,
BEIIECTB U
MaTepHuaaoB

HOIIK-1.1 H3yuaem
MEXAHU3MbI XUMUYECKUX
peaxyuil, OCHO8bIBAACH HA
SHAHUAX O CIMPOEeHUU
seujecmaa, npupooe
XUMUYECKOU C8A3U U
CBOUCBAX PA3IUUHBIX
KIACCO8 XUMUHECKUX
INEMEHMO8, COCOUHEHU,
seujecmes u Mamepuanos

He 3naeT ocHOBBI cTpoeHUs
aTOMOB 1 MOJIEKYJI;
KJIacCU(HUKALMIO XUMUIECKHX
3JIEMEHTOB 110 3JEKTPOHHOMN
KOH(UTYpaIuy BaI€HTHOTO CIIOS;
He ymeer onpenenstsb
XMMHYECKHE CBOMCTBA BEIIECTBA
TI0 MIX JJIEKTPOHHOMY CTPOEHHIO;
COIOCTABIATh (pU3NUECKUE U
XMMHYECKHE CBOWCTBA MPOCTHIX
BEILIECTB, 00pa3yeMbIX
3JIeMEHTaMHU IaHHOM MOATPYIIIHL.
He BnaseeT HaBBIKAMH ONTHUCAHUS
CBOMCTB BEIIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BBITEKAIOIINX
13 TIEPUOANIECKOTO 3aKOHA 1
Iepuonuueckoii cucremst J.1.
MenneneeBa

YacTUYHO 3HAET OCHOBHI
CTPOEHUS aTOMOB ¥ MOJIEKYJT;
KJIACCU(PHUKALUIO XUMAIECKUX

3JIEMEHTOB I10 AJIEKTPOHHOMU
KOH(HT'YpaI[iKi BAICHTHOTO CIIOS;
YMeer onpeaenars ¢ ommnoKamMmu
XHMHYECKHUE CBOMCTBA BEILICCTBA
10 UX JIEKTPOHHOMY CTPOCHUIO;
COIOCTABIATH (PU3UUECKHE U
XIUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMBbIX
9JIeMEHTaMU JaHHOH MOATPYIIIHL.
YacTu4HO BIaJiceT HaBBIKAMH
OIMCAHUs CBOMCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEH,
BBITCKAOIIHNX U3
MEPUOJMYECKOTO 3aKOHA U
[lepuoanueckoii cucremst J.1.
MenpgeneeBa

Xopo1uIo 3HaeT OCHOBBI CTPOCHUS
aTOMOB ¥ MOJIEKYJT;
KJIAaCCU(UKAINIO XUMHICCKAX
9JIEMEHTOB 10 JIEKTPOHHOMU
KOH(HTYpaI[iK BAICHTHOTO CIIOS;
YMeer onpenenars ¢ OumoKaMu
XUMHUYECKHE CBOHWCTBA BEILIECTBA
10 UX 3JIEKTPOHHOMY CTPOCHUIO;
COIOCTABIIATH (PU3NYECKUE U
XHUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMBbIX
2JIEMEHTAMH JaHHOH IO PYIIIIEL.
Xopo11o BiazieeT HaBbIKaMU
ONKCaHUs CBOWCTB BEILIECTB HA
OCHOBE 3aKOHOMEPHOCTEH,
BBITEKAIOIIUX 13
MEPUOMYECKOTO 3aKOHA U
Ilepnoauueckoii cuctemst J.1.
MenpeneeBa

3HaeT B COBEpPLIECTBE OCHOBBI
CTPOEHHsI aTOMOB 1 MOJIEKYJI;
KJITacCU(HUKAIMIO XUMHUUECKUX
3JIEMEHTOB 110 2JIEKTPOHHOMI
KOH(UTypaluy BaJICHTHOTO CIIOS;
VYBepeHHO yMeeT onpeacnsiTh
XMMHYECKHE CBOMCTBA BEIIECTBA
TI0 UX 3JIEKTPOHHOMY CTPOCHUIO;
COMOCTABIISITE (PU3NIECKHE U
XMMUYECKUE CBOUCTBA MPOCTHIX
BEIIIECTB, 00pa3yeMbIX
3JeMEHTaMH JaHHON
MOATPYMIEL. YBEPEHHO BIafeeT
HaBBIKAMH OITHICAHUS CBONCTB
BEIECTB HA OCHOBE
3aKOHOMEPHOCTEH,
BBITEKAIOIUX U3
HEPUOUYECKOT0 3aKOHA U
Ilepuoauueckoii cucremst JI.1.
MeneneeBa

HOIIK-1.2. Ananusupyem
MEXAHUZMbL XUMUYECKUX
peaxyutl, NPOUCXOOAUWUX 8
MEXHON02UYECKUX NPOYeccax u
OKpydrCaloujem mupe

He 3naet crioco0s1 mosrydeHus,
(br3HYIecKre U XUMUYECKHe
CBOWCTBA BJIEMEHTOB U UX
COCMHCHMI; OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKAHHS
XUMHUECKUX peaKLuii;
3aKOHOMEPHOCTH B H3MEHEHUHT
CBOICTB MPOCTHIX U CIOXKHBIX
BEI[ECTB; 3aBICUMOCTh
KHCIJIOTHO-OCHOBHBIX U
OKHCITUTEIILHO-
BOCCTQHOBHTEJIBHBIX CBOMCTB OT
pUpOAbI SJIEMEHTOB U UX
creneHu okucienus. He ymeer

ONpeNeNIATh PEAKIHOHHYIO

Nmeet npencrapienue o
croco0ax Mnoay4eHus,
(hUBHYECKUX 1 XUMUYECKHX
CBOMCTB 2JIEMEHTOB U UX
COCIMHEHM; OCHOBHBIX
3aKOHOMEPHOCTSIX MMPOTCKAHUS
XUMHYECKUX PEaKIIHil;
3aKOHOMEPHOCTSX B U3MCHCHHUU
CBOﬁCTB HpOCTbIX U CJIOXKHBIX
BEILIECTB; 3aBUCUMOCTSIX
KHCIIOTHO-OCHOBHBIX U
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB OT
MIPUPOJBI HIIEMEHTOB U UX
CTCIICHH OKHUCIICHHUS. YMeeT

Xopomo 3HaeT CrocoOs!
MOJTy4eHUsI, PU3NIECKHIE U
XUMUYECKUE CBOHCTBA
3JICMEHTOB M MX COCIMHCHHIA,
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUYECKUX
peakuuii; 3aKOHOMEPHOCTH B
W3MEHEHUH CBOUCTB MPOCTHIX U
CJIOXHBIX BEUIECTB; 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX U
OKHCIIMTEJIbHO-
BOCCTaHOBUTEIILHBIX CBOMCTB OT
l'lpHpOI[I:I JJIEMEHTOB U UX
CTETICHH OKHUCIICHHUSL.
JlocTaTtouHO XOpOIIO U YMENOo

OTJIMYHO 3HAET CIIOCOOBI
MONyYeHUs], GUINUCCKHE 1
XUMHUYECKHAE CBOMCTBA
3JICMEHTOB M X COCIMHCHHIA,
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUYECKUX
peakuuii; 3aKOHOMEPHOCTHU B
M3MEHEHUH CBOUCTB MPOCTHIX U
CIIO’KHBIX BEIIECTB;
3aBUCUMOCTH KACIIOTHO-
OCHOBHBIX M OKHCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX CBOMCTB OT
l'lpl/lpOI[bI JJIEMECHTOB U UX
CTENICHH OKUCIICHUS. YMEET B

COBEPIIIECTBE OMPEALIISTh
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Koa n
HAMMEHOBaHHe
KOMIIEeTeHIIHHN

Koa 1 HamMeHoBaHHue
HHIHKATOPA T0CTHKEHHSA
KOMIIETeH I

Kputepnu oneHnBanus pe3yjbTaToB 00y4eHH

OreHka
«HEY/IO0BJIETBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT Max PeUTUHTOBOM
OIIEHKH KOHTPOJIS

Ouenka
«Y/AOBJIETBOPUTEIbHO» /
«32UTCHO
60-74%

OT max peUTHHTOBOM
OIICHKH KOHTPOJIS

Ouenka
«xopouioy /
«32UTCHO
75-89%

OT Max PeUTHHTOBOU
OLIEHKH KOHTPOJIsS

OreHka
«OTJIHYHOY /
«3a4TEHOY
90-100%

OT Max PeUTHHTOBOU
OIICHKH KOHTPOJIS

CIOCOOHOCTh HEOPTraHUYIECKHX
COeIMHEHHUH; BBISBIIATH
3aKOHOMEPHOCTH B H3MEHEHNHT
(M3UIECKUX U XUMHYECKUX
CBOUCTB IIPOCTBIX BEIIECTB C
Y4eTOM CTPOCHUS UX aTOMOB U
MOJIEKYJ1, KPUCTAJUTUYECKON
cTpykTyphl. He Bnaneer
3aKOHOMEPHOCTSIMHU MTPOTEKAHHS
XUMHUECKUX PEAKIIMH,
MIPOUCXOAAIINX B
TEXHOJIOTHIECKHX MpoIeccax u
OKpY’KarollleM MUpe

ONpenesiATh ¢ ONOKaMu
PEaKIMOHHYIO CIIOCOOHOCTH
HEOPTaHWIECKHUX COCIMHEHHII;
BBIIBIIATH 3aKOHOMEPHOCTH B
W3MEHEHUH (U3NYECKHUX U
XMMHYECKUX CBOHCTB IIPOCTHIX
BEILECTB C YUYETOM CTPOCHHS HX
aTOMOB M MOJIEKYJI,
KPUCTAJUIMYECKON CTPYKTYPBI.
YacTuyHO BiIasieeT
3aKOHOMEPHOCTSIMHU IIPOTEKAHHS
XAUMHYECKUX PEaKIUi,
MIPOUCXOMSIINX B
TEXHOJIOTHYECKHX IIpoLeccax 1
OKpY’KaIoIleM MUpe

yYMEET ONpeNeNsTh
PEaKIMOHHYIO CIIOCOOHOCTh
HEOPTaHWIECKHUX COCIMHEHUII;
BBIIBIIATH 3aKOHOMEPHOCTH B
M3MEHEHUH (U3NIECKHUX U
XMMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB C YYE€TOM CTPOCHUS UX
aTOMOB M MOJIEKYII,
KPUCTAJUIMYECKON CTPYKTYPBI.
Xopo11o Braaeer
3aKOHOMEPHOCTSIMU NTPOTEKAHUS
XAMHYECKUX PEaKIUi,
MIPOUCXOMSIINX B
TEXHOJIOIMYECKUX IIPOLIECCcax U
OKpY’KaloIleM MUpe

PEaKIHOHHYIO CIOCOOHOCTh
HEOPraHMYeCKUX COSIMHEHHH;
BBISIBISITH 3aKOHOMEPHOCTH B
HU3MCHEHUH (U3HYECKHX U
XHMHUYECKUX CBOUCTB IIPOCTHIX
BEI[ECTB C YUYETOM CTPOCHHS HX
aTOMOB M MOJICKYJI,
KPHUCTAITIMYECKOI CTPYKTYPHI.
OTtan4HO BrajeeT
3aKOHOMEPHOCTSIMH IIPOTEKaHUs
XUMHUYECKUX peaKIui,
HPOHCXOMAIINX B
TEXHOJIOTHIECKHX Mpoleccax u
OKpY’KaroIeM Mupe

HOIIK-1.3. Hcnonvzyem
nony4eHnvle 3HaHusL Ois

pewienusi 3a0a4

npogeccuoHanbHou
oesamelbHOCmu

He 3Haet pacnpocTpaHeHHOCTh
3JIEMEHTOB MO TPYIIIaM H
MOJTPYIIIaM; IPAKTHIECKOE U
HAYYHOCE 3HAYCHHE 3JICMEHTOB
MOJTPYIIIEI X 00pa3yeMbIX UMH
COEIMHEHUH; IPUMEHEHHE
3JIEMEHTOB M MX COCIMHCHUN B
npoleccax XMMHYECKOM
TexHosnoruu. He ymeer
MIPOTHO3UPOBATh MEXaHU3MBI
MPOTEKAHUS XUMUUECKIX
peakuuii. He Bnageer 3HaHusIMU
XUMHUYECKUX 1 (PU3UICCKIX
CBOWCTB BEILIECTB U UX
COEMHEHHH 151 00ECIIeUCHHS
OCYIIECTBJICHUS XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB U

YacTuyHO 3HAET
pacIpocTpaHeHHOCTh
3JIEMEHTOB IO TPYIIaM U
MOATPYIIIaM; MPAKTUIECKOE U
HayYHOC 3HAUCHHE 3JICMEHTOB
MOJTPYIITEI U 00pa3yeMbIX UMH
COCIMHCHHI; IPHMEHCHUE
9JIEMEHTOB U X COEAMHEHUH B
MPOLECCaX XUMHUUECKOM
TEXHOJIOTHH. YMEeT ¢
omunOKaMy MPOTHO3UPOBATH
MEXaHHU3MBI TPOTEKAHUS
XUMUYECKUX PEaKIHi.
YacTUYHO BIIaJIceT 3HAHUAMU
XUMHUYCCKUX U (PUIUUCCKIX
CBOMCTB BEIIECTB U UX
COEIUHEHNN ISl 00ecreueHus
OCYILECTBJICHUS XMUKO-

Xopomio 3HaeT
PpacmipoCTpaHEeHHOCTh
3JIEMEHTOB IO TPYIIIaM K
MOJTPYIIIaM; MPaKTUIECKOE U
Hay4YHOE 3HaueHHE 3JIEMEHTOB
MOATPYHIIBI U 00pa3yeMbIX UMU
COEIMHEHUH; TIPUMEHEHHE
JJIEMEHTOB U HX COCIMHEHHUHU B
MpoIeccax XUMHIECKOH
TEXHOJIOTMH. YMEET C
omurOKaMK MPOTHO3UPOBATh
MEXaHHU3MbI IPOTECKAHHS
XUMHYECKHX peakiuii. Xoporo
BJIaJeeT 3HAHUSIMH XUMHUYECKUX
1 QU3UYECKUX CBOWCTB BEIIECTB
U UX COEIUHEHHUN I
obecrieueH st OCYIECTBICHHS

OTin4HO 3HaeT
pacnpocTpaHeHHOCTh
3JIEMEHTOB IO TPyIIaM 1
MOATPYIIaM; NPaKTHYECKOe U
Hay4YHOE 3HaueHHE 3JIEMEHTOB
MOATPYMIIEI M 00pa3yeMbIX UMU
COEIMHEHU; IPUMEHEHHE
3JIEMEHTOB U UX COCIMHEHUH B
Iporeccax XMMHIECKON
TEXHOJIOTHU. YMEET JIETKO U
YBEPEHHO IIPOTHO3UPOBATh
MeXaHHU3MbI IPOTEKAHUS
XMMHYECKHX peakiuii. OTnudHo
BJIafieeT 3HAHUAMH XUMHUYECKHX
U (PU3MUECKUX CBONCTB BEIIECTB
U UX COCIUHEHHUN I
obecriedeHns OCYIECTBICHUS

XUMHKO-TEXHOJOTHYCCKUX XUMHKO-TEXHOJOTHYCCKUX
0e301acHOCTH TEXHOJOTUYECKUX MPOLIECCOB U
IpOoUECCOB U 0e30MmacHOCTH npoueccoB u 0e30MmacHOCTH
JKHU3HCOCATCIBHOCTH 0e30ImacHOCTH
KU3HCACATCIIBHOCTH KUBHECACATCIIBHOCTH
JKHU3HCOCATCIIBPHOCTHU
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Koa n
HAMMEHOBaHHe
KOMIIEeTeHIIHHN

Koa 1 HamMeHoBaHHue
HHIHKATOPA T0CTHKEHHSA
KOMIIETeH I

Kputepnu oneHnBanus pe3yjbTaToB 00y4eHH

OreHka
«HEY/IO0BJIETBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT Max PeUTUHTOBOM
OIIEHKH KOHTPOJIS

Ouenka
«Y/AOBJIETBOPUTEIbHO» /
«32UTCHO
60-74%

OT max peUTHHTOBOM
OIICHKH KOHTPOJIS

Ouenka
«xopouioy /
«32UTCHO
75-89%

OT Max PeUTHHTOBOU
OLIEHKH KOHTPOJIsS

OreHka
«OTJIHYHOY /
«3a4TEHOY
90-100%

OT Max PeUTHHTOBOU
OIICHKH KOHTPOJIS

OIIK-2. Criocoben
HCIIOJIb30BATh
MaTeMaTHYeCKHe,
(uzngeckue,
(PU3UKO-XMMHYECKHE,
XUMHYECKHE
METObI AT
perieHus 3a1ad
npodheCCUOHATBHOMI
JIeATEIbHOCTH.

HOIIK-2.4. Hcnonvzyem
Xumuyeckue memoont 0is
peutenus 3a0ay
npogeccuonanbHou
OesimelbHOCmu

He 3HaeT MeTO/IbI
MaTeMaTHYeCKUX PacyeToB st
PEILICHHUS XMMHYECKUX 33124 1

00pabOTKH pe3yIbTaToB
nabopaTopHBIX PaboT U
sKcnepuMenToB. He ymeer
HCIIOJIb30BATH METOIBI
MaTeMaTHIECKHX PACueTOB JIIst
pCILICHHS XMMHYCCKUX 33714 U
00pabOTKH PE3yNIbTATOB
11a00paTOpHBIX PabOT U
skcniepumenToB. He Bnaneer
MaTeMaTHYECKHUMH PacueTaMu 1

YacTu4yHO 3HAET METOBI
MaTeMaTH4YeCKUX PACyeTOB IS
PpEIICHUS XUMHYECKUX 33124 1

00paboOTKH Pe3yNIbTaToB

11a00paTOPHEIX PaboT 1
9KCIIepUMEHTOB. YacTHIHO
yMeeT, JOIyCKas OIIHOKH,
UCIIOJIb30BATh METOIbI
MAaTeMaTH4YECKUX PACUETOB IS
PpelIeHUs XUMHYECKUX 3a1a4 1
00paboTKH pe3yIbTaToB
nmabopaTopHBIX padboT U
skcriepuMenToB. Cabo BiIameet
MaTeMaTHYECKIMHU pacyeTaMH 1

Xopo1110 3HaeT METOABI
MaTeMaTHYECKHUX PacueToB ISt
PpelIeHHUs XAMHYECKUX 3a/1a4 1

00paboTKH pe3ysIbTaToB

nabopaTopHbBIX paboT U

JKCIIEPUMEHTOB. XOpOIIO YMEET

HCTIOIB30BATH METOIBI
MaTeMaTHYECKUX PACUETOB ISt
PpCIICHUS XUMHYCCKUX 3a/1a4 1

00paboTKH Pe3yJIbTaTOB

11abopaTopHBIX paboT U

9KCIIEPUMEHTOB. YMeEN0

BJIaJIeeT MaTeMaTHUECKUMHU

3HaeT B COBEPILIECTBE METObI
MaTeMaTHYECKUX PacueToB s
PpElIeHHUs XAMHYECKUX 3a/1a4 U
00pabOTKH pe3yJIbTaToB
1ab0paTOPHBIX PaboT
9KCIEPUMEHTOB. OTIMYHO
YMEET HCIOIb30BaTh METOBI
MaTeMaTHYECKHUX PacueToB IS
PpCIICHHUS XUMHYECKUX 33714 U
00paboTKH pe3yIbTaToOB
11abopaTopHBIX paboT U
3KCIEPHUMEHTOB. Y BEpEHHO
BJIaJICCT MaTEMaTHYECKIMU

MpeCTaBICHUEM pacdeTamu U MpeCTaBICHUEM pacdeTamu U IpeCTaBICHUEM
NpeICTaBICHUEM
9KCIIEPUMEHTAIBHBIX 9KCTIEPUMEHTAIIBHBIX 9KCTIEPUMEHTAIIBHBIX
SKCIEPHUMEHTAIbHBIX
Pe3yJIbTaToOB B TpaIecKOM Pe3yIbTAaTOB B TpadIIECKOM Pe3yIbTaTOB B TpadHIECKOM
PEe3yJIbTaTOB B rpa)HuecKOM
BUJIC BHJE BUJE
BHUJIE

HOIIK-2.4. Hcnonvzyem
XumMuyeckue memoont 0is
pewienus 3a0a4
npogeccuoHanbHou
oesimebHOCmu

He 3naer xumudeckue u
(HDU3UKO-XUMHIECKHE METOIBI
JUTSL TTOJTy9eHus JaHHbIX. He
YMEET I10JIb30BaAThCS
CIPaBOYHBIMH JaHHBIMH U
IIPOU3BOIUTH HeO6XO)Il/IM]>Ie
pacyeThl A7l BBIIOJHEHHS
712a00paTOPHOTo MPAKTUKyMa U
npocreiine UHKEeHEpHbIe
pacuetsl. He Bmageer metogamu
HCCIeN0BaHUI QU3HUKO-
XMMUYECKUX CBOMCTB;
JIUTEPATYPHBIM IIOMCKOM
XUMHYECKOH nHdopmarmu ¢
HCTIONb30BAHUEM PA3TUIHBIX
HCTOYHUKOB (CIPABOYHHUK,
Hay4YHBIE ¥ HAyIHO-
MIONYJISIPHBIC U3IAHUS

Cnabo 3HAET XUMHYECKHE U
(DUBUKO-XUMHYECKHE METO B
VTS TIOJTYYCHHUS TaHHBIX.
YacTHYHO yMEET IMOJIb30BATHCS
CIPaBOYHBIMHU TAHHBIMHU H
l'[pOl/ISBOJlI/ITb HeOGXO}lI/IMbIe
pacyeTsl AJIs BBIOJIHEHUS
1a00paToOPHOTo MPAKTUKYMA U
npocTeiime UHXeHepHbIe
pacuetsl. Cnabo Biamgeer
METOJIaMH HCCJIeIOBAHUS
(PU3UKO-XUMHUYECKHUX CBOWCTB;
JIUTEPATYPHBIM TTOUCKOM
XUMUYECKOM HH(OpMaIuu ¢
HCIIOJIB30BAHUEM PA3ITHYHBIX
HCTOYHHUKOB (CIIPaBOYHIK,
Hay4HbIE 1 HAY9HO-
[IONYJIIPHBIE M3IaHM

XopoI1110 3HaeT XMMUYECKUE U
(HU3UKO-XUMHIECKHE METO B
JUISL TIOJTyYCHUSI JTAaHHBIX.
Xopouio yMeeT 10JIb30BaThCs
CIPaBOYHBIMHU JAHHBIMHU U
IPOU3BOAUTH HGOGXO}II/IMI)IC
pacyeTsl A7sl BBIIONHEHHS
1a00paTOPHOTO MPAKTUKYMA U
MpoCTeHIne UHKEHEPHbIE
pacdeTsl. XOpOIIo BIajIeeT
METOaMH UCCIICIOBAHUS
(PM3HKO-XUMHUYECKHX CBOICTB;
JUTEPaTYPHBIM IOMCKOM
XUMHYECKOH HHpOpMAIHH C
UCTIONB30BAHUEM PA3TUYHBIX
HCTOYHUKOB (CTIPABOYHUK,
Hay4HbIE H HAyJHO-
HONYJISIPHBIE U31aHUS

OTIUYHO 3HAET XUMHIECKHE
(M3UKO-XUMHIECKHE METO B
JUTSL IOy 9€HHUS JAHHBIX.
YBepeHHO yMeeT I0JIb30BaThCs
CIIPaBOYHBIMH JJAHHBIMHU U
IPOU3BOAUTH HeO6XOﬂI/IMbIG
pacyeTsl AJs BHITTOTHEHHS
71a00paTOPHOTO MPAKTUKYMA U
MpOoCTeHIINE UHKEHEPHBIE
pacdeTsl. YBEpeHHO BIajeeT
METOJJaMH HCCIIE0BAHHUS
(M3UKO-XUMHUYECKHX CBOHCTB;
JIUTEPaTypPHBIM ITOUCKOM
XUMHYECKOH HHpOpMaImu ¢
UCTIOb30BaHUEM PA3TUUHBIX
HCTOYHUKOB (CIPABOYHUK,
Hay4HbIE H HAyJHO-
HOMYJISIPHBIEC U3IaHUS
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Koa n
HAMMEHOBaHHe
KOMIIEeTeHIIHHN

Koa 1 HamMeHoBaHHue
HHIHKATOPA T0CTHKEHHSA
KOMIIETeH I

Kputepnu oneHnBanus pe3yjbTaToB 00y4eHH

OreHka
«HEY/IO0BJIETBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT Max PeUTUHTOBOM
OIIEHKH KOHTPOJIS

Ouenka
«Y/AOBJIETBOPUTEIbHO» /
«32UTCHO
60-74%

OT max peUTHHTOBOM
OIICHKH KOHTPOJIS

Ouenka
«xopouioy /
«32UTCHO
75-89%

OT Max PeUTHHTOBOU
OLIEHKH KOHTPOJIsS

OreHka
«OTJIHYHOY /
«3a4TEHOY
90-100%

OT Max PeUTHHTOBOU
OIICHKH KOHTPOJIS

KOMITbIOTEpHbIE 0a3bl JaHHbIX,
pecypcbl MaTepHeTa)

KOMIIbIOTEpHBIE 0a3bl JaHHBIX,
pecypchl MaTepHETa)

KOMIIbIOTEpPHBIE 0a3bl JaHHbIX,
pecypcol MaTepHeTa)

KOMIbIOTEpPHBIE 0a3bl JaHHBIX,
pecypcbl MaTepHeTa)

OIIK-5. Cnocoben
OCYIIECTBIISTH
9KCTIEPUMEHTAIIbHbIC
HCCIIETOBAHUS 1
HCIIBITAHUS T10
3aJJaHHOU METOAMKE,
MIPOBOTUTH
HaOIIOIeHUS U
HU3MEPEHUS C YYETOM
TpeOOBaHUI TEXHUKU
0€e30IacHOCTH,
00pabaTeIBaTh U
MHTEPIPETHPOBATH
9KCTIEPUMEHTAIIbHbIC
JTAHHBIE

HOIIK-5.1. Ocywecmensem
9IKCHEPUMEHMATIbHbLE
UCCEO08aAHUSL U UCNbIMAHUS
10 3a0aHHOU MemoouKe

He 3HaeT XUMHYECKHE METO/IBI
HCCIIEI0BAHUS XUMUIECKHX
MIPOLIECCOB Ha SMITMPUYECKOM I
TEOpeTHYECKOM ypoBHsX. He
yMeEeT OCYIIECTBISITh
1a00paTOPHBIN XMMUYECKUH
9KCHEPHUMEHT C COOIIOICHIEM
HOPM TEXHHKH 0€30I1aCHOCTH; -
TOJIB30BATHCS XUMHUYECKHMH
pEeaKTHBAaMH, PACTBOPHUTEISIMU 1
XUMHUUYECKOH MMOCya0H;
cobupaTh npocreinme
YCTaHOBKHU I IPOBEACHUS
71a00paTOPHBIX HCCIIEIOBaHUIT;
HOJIb30BATHCS (PU3HUECKHM,
XUMHYECKUM 000pyIOBaHUEM.
He Bnajzieet npakTHYECKUMH
HaBBIKaMU PabOTEHI C
peakTHBaMu; IIpueMaMu padoThI
B XMMHUUECKOH J1abopaTopun

YacTHyHO 3HaeT XUMHUYECKUE
METO/IbI CCIIEN0BAHHS
XHMHUYECKUX TPOLECCOB HA
SMITUPHIECKOM H
TEOPETHIECKOM yPOBHSX.
YacTUYHO yMeeT OCYIIEeCTBISTh
11ab0paTOPHBIH XUMUIECKHI
9KCHEPUMEHT C COOTI0ACHUEM
HOPM TEXHUKH 0E30MaCHOCTH; -
M0JIb30BaThCSl XUMHYECKUMHU
peaKkTHBaMH, PACTBOPUTEISIMU U
XUMHUECKOM MOCyA0H;
cobupaTh mpocTerme
YCTaHOBKH JUIS TPOBEACHHUS
71a00paTOPHBIX UCCIIETOBAHUH;
TI0JTb30BaTHCs (PU3MUECKUM,
XUMHYECKUM 000pYZOBaHHEM.
Cnabo BiaseeT NPakKTHYECKUMU
HaBBIKaMH PaOOTHI C
peaKkTHBaMH; IpHeMaMu paboTHI
B XHUMHUYECKOH TabopaTopun

Xopo1110 3HaeT XMMUYECKHE
METOJIbI HCCIIETOBAHHS
XHMHYECKUX IPOIIECCOB HA
SIMITUPHYECKOM H
TEOPETHYECKOM YPOBHSX.
X0opo1I0 yMeET OCYILECTBIATh
71a00paTOPHBIN XUMUYECKUI
9KCHEPHMEHT € COOIIOICHUEM
HOPM TEXHHKH 0€30IaCHOCTH; -
TIOJTE30BATHCS] XUMUIECKIMHA
peaKTHBaMH, PACTBOPHUTEISIMU U
XUMHUYECKOH MOCya0H;
cobupaTh npocreinme
YCTaHOBKHU JJI IPOBEACHUS
71a00paTOPHBIX UCCIEIOBAHUN;
MIOTB30BATHCS (PUBMUECKUM,
XUMHYIECKIM 000pYTOBAHHEM.
Xopo11o Brageer
MIPAKTUIECKUMH HaBBIKAMH
paboThI C peaKTHBaMU;
npueMamu paboThl B
XHMHYECKOH J1abopaTopuu

OTINYHO 3HAET XUMHUYECKHUE
METO/IbI HCCIIE/I0BaHUS
XMMHYECKHUX ITPOLIECCOB HA
SMITUPUYECKOM H
TEOPETHYECKOM YPOBHSIX.
OTIMYHO yMEET OCYLIECTBIATh
71a00paTOPHBIN XUMUYECKUI
9KCIEPHMEHT C COOTI0ICHNEM
HOPM TEXHHKH 0€30IacHOCTH; -
T0JIB30BATHCS XUMHUYECKHMH
peaKkTHBaMH, PaCTBOPUTEIISIMU H
XUMHUECKOH MOCyI0H;
cobupats npocreme
YCTaHOBKHU JJI IPOBEACHUS
1a00paTOPHBIX UCCIEIOBAHUMN;
T0JIL30BATHCS (PU3UUECKHM,
XUMHYECKHM 000pYA0BaHHEM.
YBepeHHO Biajeer
[PaKTHYCCKUMHU HaBbIKAMHU
paboTHI C peakTHBaMUy;
npueMamu paboThl B
XHMHUYECKOH J1abopaTopuu

HOIIK-5.2. I[Iposooum
Heobxooumble HAbI0OeHUs U
UBMEPEHUSL C YUemom
mpeb0o6anull mexHuKu
bezonacnocmu

He 3HaeT ocHOBHBIE ITpaBuiIa
TEXHUKH 0€30MacCHOCTH MIPH
paboTte B XUMHUYIECKOH
71a00paTOpPHHN; OCHOBHBIE
METO/IbI U IPUEMBI IIPOBEICHHS
9KCIIEpPUMEHTA; Ta00paTOPHYIO
MOCYZy, B TOM YHCIIe
U3MEPUTEIIbHY0, U IIpaBUjia
pabortsl ¢ Helt. He ymeet
MOJTb30BaThCS MIPABHIAMH
Oe3omacHoOl paboTHI B
XUMHYECKOM maboparopun. He

YacTH4HO 3HAET OCHOBHBIE
MIPaBHUIa TEXHUKH
Oe3omacHOCTH TpH paboTe B
XHMHYECKOH J1abopaTopHu;
OCHOBHEIE METO/BI M IPHEMBI
TIPOBE/ICHHUS SKCIIEPUMEHTA,;
71ab0paTOPHYIO NOCYy, B TOM
YUCJIC UBMEPUTEIIbHYIO, 1
npasuiia pabotsl ¢ Heil. Cnabo
yYMe€T MOJIb30BaThCA
npaBuiIaMu Oe30macHol paboTh
B XUMHYECKOH 1ab0opaTopuu.

X0po1110 3HAET OCHOBHbBIE
MIpaBHUIa TEXHUKH
Oe3omacHOCTH Ipu paboTe B
XHMHYECKOH J1abopaTopHy;
OCHOBHBIE METO/IBI M IIPHEMBI
MIPOBE/ICHUS SKCIIEPUMEHTA;
71a00paTOPHYIO MOCY Ly, B TOM
YUCJIC UBMEPUTECIIbHYIO, U
npaBuia paboThl ¢ HEH.
YMepeHHO yMeeT MONTb30BaThCs
TIpaBWIaMH Oe30macHOr paboTh
B XUMHYECKOH J1a0b0paTopu.

OTIUYHO 3HAET OCHOBHBIE
NpaBUIIa TEXHUKH
Oe3omacHoCTH IpU padoTte B
XHMHUYECKO# TabopaTopu;
OCHOBHBIE METO/IBI M IIPHEMBI
MPOBE/ICHUS IKCIIEPUMEHTA;
71a00paTOPHYIO NOCYY, B TOM
YUCJIC UBMEPUTEIIBHYIO, U
mpaBuia paboThl ¢ HEH.
OTJINYHO YMEET MOJb30BaAThCS
TpaBWIaMy Oe30macHON paboTh
B XMMHYECKOH J1a00pPaTOPHH.
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Koa n
HAMMEHOBaHHe
KOMIIEeTeHIIHHN

Koa 1 HamMeHoBaHHue
HHIHKATOPA T0CTHKEHHSA
KOMIIETeH I

Kputepnu oneHnBanus pe3yjbTaToB 00y4eHH

OreHka OreHka O1eHka OrneHka
«HEY/IO0BJIETBOPUTEIbHOY «Y/AOBJIETBOPUTEIbHO» / «xopouioy / «OTJIHYHOY /
/ «HE 3a4TEHO» «3a4YTEHO» «3aYTEHOM «3a4TEHOY
0-59% 60-74% 75-89% 90-100%

OT Max PeUTUHTOBOM
OIICHKU KOHTPOJISI

OT max peUTHHTOBOM
OIICHKH KOHTPOJIS

OT Max PeUTHHTOBOU
OIICHKH KOHTPOJIS

OT Max PeUTHHTOBOU
OIIEHKH KOHTPOJIS
YBepeHHO BJIaACET OCHOBHBIMHU

BJIAJICET OCHOBHBIMU IIPUEMAMHU
paboThl B XUMHYECKOI
nabopaTopuu ¢ COOTIOICHUEM
HOPM TEXHHKH 0€30I1aCHOCTH

Cnabo BiageeT OCHOBHBIMU
npremMaMu paboThl B
XUMHYECKOH 1abopaTopuu ¢
COOJIIOICHIEM HOPM TEXHUKH

X0opo110 BJIaAEET OCHOBHBIMHU
npuemMaMu paboThl B
XHUMHYECKOH 1abopaTopuu ¢
COOMIOZICHIEM HOPM TeXHHUKU

npuemMaMu paboThl B
XHUMUYECKOU J1abopaTopuu ¢
COOJIIO/ICHIEM HOPM TEXHUKH

HOIIK-5.3. Obpabamvisaem u
uHmepnpemupyem
nonyyenHvle
IKCNEePUMEHMATbHbIE OaHHblE

0e30MMacHOCTH 0e30MMacHOCTH 0e30MMacHOCTH
Cnabo 3HaET METOIBI
XOpo1o 3HaeT METOIBI OTJIMYHO 3HAET METOJIBI
He 3HaeT MeTob1 06paboTKH 00paboTKH
00paboTKH 00paboTKH

OKCIIEPUMEHTAJIbHBIX JaHHBIX, B
TOM UHCJI€ CTATUCTHYECKHUE;
TIpaBHIIa MPEJCTaBICHHS
9KCTIEPUMEHTAIBHBIX JJAHHBIX.
He ymeer onmceiBaTh
HPOBE/ICHHBIE YKCIIEPUMEHTHI;
BBITIOJTHSTE PacyeThl C
HCIIOJIb30BaHIEM
OKCHCPUMEHTAJIBHBIX U
CIIPaBOYHBIX JIAHHBIX;
00pabaTeIBaTh MOTYYEHHBIX
9KCTICpUMEHTAIbHBIC JaHHEIC;
BBICKa3bIBAThH CBOIO TOUKY
3peHus B 00CyXIeHUN
Ppe3yJIbTaTOB; IPOBOJUTH
OLICHKY IIPAKTHYECKO
3HaYUMOCTH PE3YJIHLTATOB
uccienosanus. He Bnaneer

MeToiaMH 00pabOTKH
Pe3yNbTaTOB SKCIIEPUMEHTA;
(DU3UKO-XUMHIECKIM
anmapaToM pacu4eTHO-
TEOPETHYECKHX METOOB IS
N3y4YeHHs] CBOWCTB BELIECTB U
MPOLIECCOB C UX yYacTHEM

OKCIICPUMEHTAJIBHBIX TaHHBIX, B
TOM YHCJI€ CTATUCTHYECKHE;
MIpaBHJIA MPECTaBICHHS
9KCTIEPUMEHTAIHBIX JaHHBIX.
YacTHIHO yMeeT ONHCHIBATh
MIPOBEIEHHBIE SKCIIEPUMEHTEL,
BBITIOJIHSTB PacyeThl C
HCIIOJIb30BaHHEM
OKCIICPUMCHTAJIBHBIX U
CIPaBOYHBIX JAHHBIX C
omnbkamu; 00pabaTeIBaTh
TIOTyYCHHBIX
SKCIICPHIMEHTAIIHBIC JAHHEIE;
BBICKa3bIBATh CBOIO TOUKY
3peHust B 00CYKICHUH
Pe3yJIbTaTOB; IPOBOJUTH
OIICHKY IIPaKTUYECKON
3HAUNMOCTH PE3YNIbTaTOB
uccnenosanus. Cnabo Bnageet
MeTOAaMH 00padOTKH
Pe3yJIbTaTOB SKCIIEPUMEHTA,;
(U3UKO-XUMHIECKIM
anmapaToM pacuyeTHO-
TEOPETUYECKHX METOIOB IS
W3y4YEHHs] CBOWCTB BELIECTB U
MPOLECCOB C UX yYacTHEM

IKCIEPUMECHTAIIBHBIX JIaHHBIX, B
TOM YHCJIE CTATUCTHYCCKHUE;
[paBuiIa MPEACTaBICHUS
OKCIIEPUMEHTAJIbHBIX JaHHBIX.
X0po1lI0 yMEET ONUCHIBATD
IIPOBEJCHHBIC SKCIIEPUMEHTBI;
BBIIOJIHATD PacueThl ¢
HCIIONB30BaHHEM
AKCIEPUMEHTAIBHBIX H
CIIPaBOYHBIX JAHHBIX;
00pabaThIBaTh MOJIYIECHHBIX
JKCIIEPUMEHTAJIbHbIC JAHHBIC,
BbICKA3bIBaTh CBOIO TOUKY
3peHus B 00CYKIECHUN
Ppe3yJIbTaTOB; MPOBOJUTH
OIIEHKY IPaKTUYeCKON
3HAYUMOCTH PE3yJIbTaTOB
uccnenoBaHus. Xopouo
BJIajieeT METO/IaMH 00paboTKN
PE3yJIbTaTOB IKCIIEPUMEHTA;
(HDU3UKO-XUMHUECKIM
anmnapaToM pacueTHO-
TEOPETHYECKUX METO/IOB JUIS
U3YUCHHS CBOMCTB BEIECTB U
HPOIIECCOB C UX Y4acTHEM

9KCIEPUMEHTAJIbHBIX JaHHbBIX, B
TOM YHCJIC CTATUCTHYCCKHUE;
[paBuiIa MPeICTaBICHUS
OKCIEPUMEHTAJIbHBIX JaHHBIX.
VYBEpEeHHO yMeeT ONUCHIBaTh
[POBEJCHHBIC SKCIICPUMEHTBI;
BBIIIOJIHATD PaCueThI €
HCIIONB30BaHHEM
AKCIEPUMEHTAIBHBIX H
CIIPaBOYHBIX JIAHHBIX;
00pabaThIBaTh MOIYICHHBIX
JKCIIEPUMEHTAJIbHbIC JAHHBIC,
BBICKA3bIBaTh CBOIO TOYKY
3peHus B 00CYXKIeHUN
Ppe3yJIbTaToB; MPOBONUTD
OIIEHKY IPaKTHYeCKOn
3HAYUMOCTH PE3yJIbTATOB
UCCIleOBaHMs. YBEPEHHO
BJIaJIeeT METOolaMu 00paboTKN
PE3yJIbTATOB IKCIIEPUMEHTA;
(PUBUKO-XUMHYECKIM
anmnapaToM pacueTHO-
TEOPETHYECKUX METO/IOB JUIS
H3YYCHHUsI CBOHCTB BELIECTB U
MPOLIECCOB C MX Y4aCTHEM
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6. YYU EBHO-METOANUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
6.1. YueOHasi iuTepaTypa, ne4yaTHble U31aHUsA OHOJINOTEYHOro (poHIA

bubnuoteunsiii GoHA YKOMILJIEKTOBAH MEYAaTHBIMU M3JaHUSIMU W3 pacdyeTa He MeHee 0,25
9K3eMILIApa KaXJ0T0 U3 M3JIaHUM, YKa3aHHBIX HIDKE Ha KaXKAOro oOydarolierocs U3 yucia Jui,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOILIYIO TUCIUIUINHY.

1.1 AxmeroB H.C. OOGmas n Heopranudeckas Xxumust: YueOHuK 11 By30B / H.C. AxmeToB.
— 13 m3a., M.: 3. Jlane, 2023. - 744 c.; - 6-¢ u31., - M.: Beicin. mik., 2005. - 743 c.; - 7-e u3m.,
crep. - M.: Boicm. mik., 2006. - 743

1.2 I'nmuuka H.JL. O6mas xumus: YueOuuk ans 6axanaspos / HJL 'munka; [Tox pen. B.A.
[TonkoBa, A.B. babkoBa. - 19-¢ u3a., nepepad. u mom. - M.: KOpaiit, 2013. - 901 c.; - 18-e u3n.,
nepepad. u pom. - M.: FOpaiit, 2012. - 898 c.; - M.: Knopyc, 2011. - 752 c.; - 18-e u3zn., nepepao.
u gor. - M.: FOpaiit, 2011. - 898 c.

1.3 Vraii SI.A. OOmas u Heopranuyeckass xumusi: YueOnuk / SI.A. Yrai. - 5-¢ uzn., M:
Beicur.mk., 2007. - 526 c.; Yraii S1.A.O0mas u Heopranndeckas xumus: YueOHuk / S.A. Yraii. -
4-e u3A.. - M: Bricir.mk., 2004. - 527 c.

1.4. HaymoB B.U., Ilauypun I'.B., ®ununnos A.A. Xumuueckas CBsI3b B MEPEXOIHBIX
MeTaliax, CIiaBax u ynpoussomux ¢azax, M., UHOPA-M, 2019. -311 c.

6.2. CnipaBouHo-0némorpaguyeckas Jureparypa

2.1 HaymoB B.M. Atom. Xumuueckasi cBsi3b U CTpOEHME BelecTBa: MoHorpadus/ B.U.
Haymog, I'.A. I[lannueBa, JI.LH. Yetsip6ok, JXKX.B. Mamynesuu. HI'TY um. P.E. Anekceera. —
Hwxuuit Hosropoa, 2012. — 344 c.

2.2 Tankun A.Jl. Xumug / AJL Tanxkun, B.K Ocmanos. HI'TY um. P.E. AnekceeBa. —
Hwnxnuit Hosropog, 2013. — 178 c.

2.3 HaymoB B.M. Kommuekchele coenunenusi: Yu. mocobue/ B.M. Haymos, X.B.
Marnynesuy, O.H. Kosanesa // H.-Hosropon. HI'TY um. P.E. Anekceesa. 2019.- 173 c.

6.3. MeTonnueckne yKa3aHus, peKOMEHIALMH M IPYrue MaTepuabl K 3aHATHAM

B cnucox «MeTtonuueckue ykazaHus, peKOMEHAAMN U APYrUe MaTEepHalbl K 3aHATHSIM)
BKJIIOUAIOTCS METOJMYECKUE YKa3aHWA M PEKOMEHJALMM [0 IPOBEJIEHUIO JAaOOPATOPHBIX U
NPAKTUUECKUX YUEOHBIX 3aHATUN MO JAHHOW JUCLMILIIUHE:

6.3.1 Memoouueckue ykazanus, pa3padoomanHsle NPenooasamenimu:

3.1 CmupnoBa JI.A. CTpoeHue aToMa: METOAUYECKUE YKa3aHUSI K MPAKTUYECKUM 3aHATHIM
o Kypcy oOmeidl U HeOpraHW4ecKOM XMMHUU MJs CTYJACHTOB XUMHYECKHMX M HEXUMHUYECKUX
CHeIHMalbHOCTEH THEBHOU 1 BeuepHel Gpopm oOyuenus / JI.A. CmupHoBa, XK.B. Manynesuy, . A.
[Tanunuesa, I'.®. Bonoaus, JI.H. Yetsip6ok, C.B. KpacnonyOckas // H. Hosropox. HI'TY um. P.E.
Anexceesa. 2007. 39 c.

3.2. KoBanesa O.H. Crpoenue aroma. XumHueckas CBSI3b: METOJ. YKa3aHUS [UIs
NPOBEICHUSI KOHTPOJIBHBIX pabOT M KOJJIOKBHYMOB IO Kypcy OOmIeH XUMHM il CTYACHTOB
XUMHUYECKUX U HEXUMUYECKUX CIEIUAIbHOCTEN THEBHBIX, BEUEPHUX U 3a04HBIX (popM 00yueHUs /
O.H. Kosanesa, T.B. CazontseBa, A.Jl. Camconora / H.Hosropox, HI'TY um. P.E. Anekceesa.
2015. 16 c.
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3.3. HaymoB B.M. Xumuueckasi CBSi3b: METOJ. YKa3aHUSl K NPAKTHUUECKUM 3aHATUSAM IIO
Kypcy OOIIel XWMHH JUIS CTYJIEHTOB HEXUMHYECKHX CHEIHATbHOCTCH THEBHBIX, BEUCPHUX H
3a0uHbIX (akynpreToB/ B.M. Haymos, JI.H. YeteipOok, I'.A. ITannuesa // H. Hosropox, HI'TY
um. P.E. Anekceena. 2012. 37 c.

3.4. HaymoB B.M. Kommuekcuble coeaunenus: Ydu. mocobue/ B.M. Haymos, XK.B.
Manynesuy, O.H. KoBanera // H.Hosropoa. HI'TY um. P.E. Anekceera. 2019.- 173 c.

3.5. KoBaneBa O.H. CpoiicTBa 31eMEHTOB: y4eOHO-METO/. MocoOue K jad. paboTraMm 1o
Kypcy «OO01mas 1 HeopraHudeckas XUMHUA», «XUMHs JJEMEHTOBY» AJIs CTYACHTOB HalpaBJICHHIA
18.03.01 «Xumuueckas Texuonorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoegeHue
U TEXHOJIOTHMHM MarepuaioB» Bcex (opm obyuenus / O.H. Komanesa, XX.B. Manynesuu, T.B.
Cazontsesa // Huxamit Hosropon, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

3.6. HaymoB B.M. KommuiekcHbie coenuHeHHs, Meroauueckue ykasaHus K nab. U
MPAKTUICCKUM 3aHATHAM 110 Kypcy OOIIeH U HEOPTaHWMISCKOW XUMUH JIJIS CTYJCHTOB XHMHUSCKHUX
cnenuansHocTeit/ B.M. Haymos, I'.A. [1lannuesa, JI.H. Yetbip6ok, / H.Hosropoa. HI'TY um. P.E.
AnekceeBa. 2014.- 42 c.

3.7. Haymo B.M. XuMmunueckasi cBsi3b: METOJl. YKa3aHHUS K MPAKTUYECKUM 3aHATUAM IO
Kypcy OOmield XMMHH JUIS CTYJIEHTOB HEXUMHYECKHX CHEIHaTbHOCTeH IHEBHBIX, BEUEPHUX H
3a0unbIX (akynsTeToB/ B.M. Haymos, JI.LH. Yetbip6ok, I'.A. [lanuuesa // H. Hosropoxn, HI'TY
uM. P.E. Anekceea. 2012. -37 c.

,6.3.2 Memoouueckue ykazanus, pazpabomannvie HI'TY

3.1. Meronnyeckue peKOMEHAAMU MO OpraHU3aluu ayIUTOpPHOH paboThl. [IpuHATHI
YueoHo-MeToaumueckuM coBetoM HI'TY um. P.E. Anekceea, mpotokosn Ne 2 ot 22 anpens 2013 r.
DIIEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym obraz/met rekom aydit rab.pdf?20.
Hara obparmenus 23.09.2015.

3.2 MeTtoauueckue peKOMEHAALNH 110 OPraHU3allK U IUIAHUPOBAHUIO CAMOCTOATEIbHON
pabothl cTyAeHTOB no aucuuriuHe. [Ipunsatel YueOHo-metonuueckum coetom HI'TY um. P.E.
Anexceesa, nporokon  Ne 2 or 22 anpenss 2013 T. ONEeKTPOHHBIN
anpec:http://www.nntu.ru/RUS/otd sl
/ymy/metod dokym obraz/met rekom organiz samoct rab.pdf?20.

3.3 YuebOHoe nocobue «IIpoBeneHue 3aHATHI ¢ TPUMEHEHUEM HHTEPAKTUBHBIX (opM U
MeTofoB  oOyuenus», Epmakoa T.M., MWeamkun E.I'., 2013 r. DiaekTpoHHBbIHI
anpec:http:// www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALMOHHOE OBECHHEYHEHHUE JUCIUITIJIMHBbI

VY4eOHbI mpouecc MO  AUCHMILIMHE OOECHedYeH HEOOXOIUMBIM  KOMILIEKTOM
JUIIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOro MPOTrPAMMHOIO OOECIeYeHHUs, B TOM YHCIIE
OTEUECTBEHHOTO IMPOM3BOJCTBA (COCTAaB IO IUCUUIUIMHE orpezaeneH B Hactoser PIIJ] u
MOJIIEKUT OOHOBIICHHUIO ITPH HEOOXOAUMOCTH).
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7.1. IlepeyeHb pecypcoB  HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHONW  CeTH

«HTepHeT», HeOOXOAUMMBIX JJI OCBOCHM S JUCUMILIMHBI (MOXYJIS)

HepequL IMpOrpaMMHBIX IPOAYKTOB, UCITOJIB3YCMbIX ITPU IMPOBEACHNUU Pa3JIMYHBIX BUJ0B

3aHSTHUN MO TUCIUIUINHE (OTKPBITHIM TOCTYI):

1. Koncynprantllmroc [DnekTponHsiii pecypc]: CrnpaBoyHasi mpaBoBasi cuctema. - Pexxum
nocrtyna: http://www.consultant.ru/.

2. Hayynas  onextponHas  Oubmmoreka  E-LIBRARY.ru. — Pexum  pocryna:
http://elibrary.ru/defaultx.asp

3. DnekrtponHas OubnuoreyHas cucreMa [I0BOIKCKOr0 TOCYJIapcTBEHHOIO YHHMBEPCUTETA
cepBuca [ DNeKTPOHHBIH pecypc]. — Pesxxum moctyma:http://elib.tolgas.ru./ - 3arn. ¢ sxpaHa.

4. DnexTpoHHO-OMOIMOTEYHast cucteMa Znanium.com [DJeKTpoHHBINH pecypc]. - Pexum
noctyna:http://znanium.com/. — 3ari. ¢ 3kpaHa.

5. OtkpsiToe oOpa3zoBanue [DNeKTpOHHBIN pecypce|. - Pesxxum moctyma: https://openedu.ru/. -
3ari ¢ sKpaHa.

6. Polpred.com. O630p CMHU. [lonnomexcmosas, mHocoompaciesas 6aza oOaunvix (B/])
[Onexmponuwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3azn. ¢ s3xpana.

7. Bazvi Odanmvix Bcepoccutickoeo uHcmumyma HAYYHOU U MeXHUYeCKOU uH@opmayuu
(BUHUTHU PAH) no ecmecm@eHHbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKMPOHHbLU
pecypc]. - Peacum oocmyna: http:// www.viniti.ru. — 3aen. ¢ skpaua.

8. Yuueepcumemckasn ungopmayuonnaa cucmema Poccusa [Onekmponnwiti pecypc]. -
Peosicum oocmyna: hitp.//uisrussia.msu.ru/. — 3aen. ¢ IKpaua.

7.2. IlepedyeHb NPOrpaMMHOro odecrnedeHHsi U HH(POPMANMOHHBIX CHPABOYHBIX
cUCTEM
Taodauya 7 - Ilepeuens 31eKmpoHHBIX OUOIUOMEUHBIX CUCTEM
Ne HaunmenoBanue O6C Ccblika, o KoTopoii
ocyuectBisiercst octyn k I9bC
1 KoHcynpTaHT cTyAcHTa http://www.studentlibrary.ru/
2 Jlanb https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/
Taonuua 8 - Ilepeuenv npozpammnozo obecneuenus
IIporpamMHoe o0ecneyeHne, HCOJIb3yeMoe B IIporpammHoe obecnieuenne
YHUBEPCUTETE HA JOTOBOPHOI OCHOBE CBOOOIHOTO pacpoCTPaHEeHUs
Microsoft Windows XP, Prof, S/P3 (monnucka DreamSpark Open Office 4.1.1 (yiuueH3us
Premium, morosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moanucka MSDN 4689, noanucka Adobe Acrobat Reader
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14) (FreeWare)

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

Microsoft Office Professional Plus 2007 (numen3ust No
42470655)

Microsoft Office (munen3ust Ne 43178972)

Windows XP aui. Ne 65609340

Office 2007 nmuu. Ne 43178971

Microsoft Windows XP Professional (auiien3us Ne 43178980)

MicrosoftOffice 2007 (munen3ust Ne 44804588)

1C npeanpustue 8.1 (IMLIEH3MOHHOE COTJIAIICHNE
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/
https://www.tnt-ebook.ru/

IIporpammHoe obecnieyeHue, HCNOJb3yeMoe B IIporpammHoe o0ecnieyeHune
YHUBeEpPCHUTETE HA JOTOBOPHOI OCHOBE CBOOOIHOT0 PACTIPOCTPAHEHHUS

Adobe Design Premium CS 5.5.5 (nmunen3ust Ne 65112135)

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

KoncynperanTlLiroc (loroBop Ne 28-13/16-313 ot 27.12.16)

Texaskcnept (Jorosop Nel00/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedeHb mnpodecCHOHANBHBIX 0a3 JaHHBIX W HH(POPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM, K KOTOpPBIM oOecmeueH AOoCTyn (yAaleHHBIH AocTym). J[aHHBIN mepedyeHb
TOJIC)KUT OOHOBIIEHHUIO B cCOOTBETCTBHH ¢ Tpeboanusimu GI'OC BO.

B nmanHOM pa3znene MOryT OBITH NMPHUBEACHBI PeCypchl (CCHUIKM Ha CAiThl), HA KOTOPBIX
MOXXHO HAWTH TIOJE3HYIO s Kypca HWH(OpMaIuioo, B T.4. CTAaTUCTUUYCCKUE WIIM CIPABOYHBIC
JaHHbIE, y4eOHbIe MaTepHalibl, OHJIAWH KypChl U T.1.

Taonuya 9 - Ilepeuenv coepemennvix npogeccuonanrbHvlx 06a3 OAHHBIX U
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

. OCTYII K pecypc aJICHHBIN
HaumenoBanue npogeccnoHaIbHOM 0a3bl Hoctym k pecypey (ya

. JOCTYH C YKa3aHUEM
Ne JaHHBIX, HHPOPMAMOHHO-CIIPABOYHO N
CCHLJIKU/I0CTYI U3 JIOKAJIbHOM CeTH
CHCTEMBI
YHUBEPCHUTETA)

1 baza nmaHHBIX CTaHIApTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHas 0a3a M30paHHBIX CTaTe IO )

2 P P http://www.philosophy.ru/
dunocodum
Enunerit apXxuB 3KOHOMHYECKHUX 51 )

3 A P http://sophist.hse.ru/data_access.shtml

COIMOJIOTHYCCKHUX JaHHBIX

ba3el mamHpix HamwonaiapHOro cosera  IIO

4 . http://www.ncva.ru
OLICHOYHOM JEATEeIbHOCTU
CnpaBouHas MpaBoBast cuctema .

5 JOCTYI U3 JIOKAIBHOM CETU
«Koncynbrantllmocy
NudopmannoHHo-cripaBoYHas cucteMa .

6 JIOCTYII U3 JIOKAJIbHOM CETH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCbI JJIAA UHBAJIMJIOB U JIMIL C OB3

B Tabn. 10 ykazaH mnepedeHb O0Opa30BATEIBHBIX PECYpCOB, HMEIOMUX (HOpMBI,
aJalTUPOBAHHBIE K OTPAaHUYCHHUSM HX 37I0POBBS, a TAK)KE CBEJICHUS O HAIWMYHH CIICIUATHHBIX
TEXHUYECKUX CpPEICTB OOYYCHHs KOJUIEKTUBHOTO WM WHIUBUAYAJILHOTO IOJIb30BaHUs. [lpu
3aIMOTHCHUH TaOIUII MOXKET OBITh MCIONB30BaHA HH(OpMAIHS, pa3MEIIeHHas B TOJpa3jerne
«JloctynmHast cpema»  crenmanu3upoBaHHOro pasmena caWrta HITY  «Csemenus 00
o0Opa3oBaTenbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taobnuya 10 - Obpazoseamenvhvle pecypcel 014 UHEAIUO08 u auy ¢ OB3

CaeeHNsl 0 HAJTHYUM CTIEIHATBHBIX
TeXHUYECKHX CPeJACTB 00y4YeHHUs
KOJUIEKTUBHOT0 ¥ HHIMBH/IYAJIbHOTO

Ilepeuens 00pa3oBaTeIbLHBIX PECYpPCOB,
Ne NMPHUCIOCOOTEHHBIX VI HCIOJIb30BAHUS
uHBaJuaamMu u Junamu ¢ OB3

M0JIb30BAHUSA
1 OBbC «KOHCYIBTAHT CTYJICHTAY 03BYYKa KHHUT U YBEJIMYCHHE MpUTa
CrenagIbHOe MOOUILHOE TIPUITOKCHHE -
OBC «Jlaab» H p .
2 CHUHTE3aTOp pe4H, KOTOPBII

BOCIIPOU3BOAUT TCKCThI KHUI' 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 00pa3oBaTeIbHBIX PECYpPCOB,
Ne NMPUCIOCO0TeHHBIX 1JIS1 MCTI0JIb30BAHUSA
HHBAJIUAAMHA H Junamu ¢ OB3

CaeleHUs 0 HAJIMYHUH CIIENHATBHBIX
TeXHUYeCKHX CPeICTB 00y4eHHUs!
KOJJIEKTUBHOTO U HHIMBHUAYAJILHOT0

MMOJIB30BaAHUSA

HaBUIraliuu

3 OBC «IOpaiiT»

BEpCHS JUIS CIIA00BUISAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IIO JUCHUIIJIMHE

VY4eOHble ayAUTOpUH IS

MPOBEIICHUS  3aHATHI

JUCLHMITIIINHE, OCHAaIlICHBI

060py,HOBaHI/IeM U TCXHUYCCKHUMHU CPpCACTBAMHA O6y‘leHI/I${, COCTaB KOTOPLIX OIPCACIICH B JaHHOM

paszene.

Taonuya 11 - Ocnawjennocms ayoumopuil u nOMeuieHuil 011 CAMOCMOAMEIbHOU
padomul cnmyoeHmoe no OUCYUNJIUHE

yueOHast ayJIUTOPHS JIIs
MMPOBEACHUA MMPAKTUYCCKUX
U JTa0OPATOPHBIX 3aHATHIA,
TPYIIOBBIX H
WH/IUBUAYAITBHBIX
KOHCYJIbTalluH,
TEKYIIEro KOHTPOIIS 1
MIPOMEXYTOUYHOMN
atrectanuu (kademapa
«IIpousBoacTBeHHas
0€301aCHOCTb, SKOJIOTHS 1
XuMus» T. HrokH#i
Hogropon, yn. MunuHa,
24)

4. BertspkHble mKadsl - 2 mT;

5. ObopymoBaHue TSI TPOBEACHUS
n1a00paTOPHBIX 3aHATHH TI0
JUCUUILIAHE XUMUS:

mKad CymmIbHBIN - 2 MIT.,
ANIEKTPOXMUMHUUECKUE STICHKH JUIs
n3mepenus 3J1C xumMuueckoro
3JIEMEHTA - 3 IIT.,

3JICKTPOJIU3EPHI - 4 1IT.,
BoeInpsiMutenu b5-47 — 6 wr.,
pH-metpsr « UTIJI-301» - 4 mT.,
KaJOpUMETpPHI — 4 mIT.,

BECHI aHAIUTUYECKHUE 4 MIT.,
quctwsarop 3-10 - 1 .,
KoJIOOHarpeBaTey — 3 ImiT.;
BOJITMETPHI ndpossie B7-38 — 3 wrT.,
BEChI TEXHUYECKUE — 2 IIIT.,

Tabnuiel Menaeneesa- 4 mir.,
nabopaTopHasi XUMHUECKasi IOCYAa U
PEaKTHBEI

Ha0op y4eOHO-HAIJISIAHBIX IOCOOMIA

HaumenoBanmue . IlepeyeHb JMLEH3MOHHOTO
N OcHaleHHOCTDH ayIUTOPHUH
ayIMTOPHUIl U . . | MpOrpamMMHOro odecre4eHusl.
N MOMeIeHUI U MOMeLeHU I
Ne MOMeleHUM /I . PexBu3zuThI
. JUISl CAMOCTOSITEJIbHOM
CaMOCTOSITE/IbHOM 260Th1 MOJATBEPKAAI0IIET0
padoThl P JOKYMEHTA
1. Mocka memnoBas - 3 miT.
2. Ctonsl mabopaTopHbie (pabouee
MecTo cTyeHTa) Ha 20 ye.;
3. Pabouee MecTo mpernogaBaTens —
1224a 2 wr.;

1247
y4eOHast ayJUTOpUS s
[IPOBEJICHUS 3aHATUN
JICKIIHOHHOTO 1
CEMUHApCKOro THUIIA,
IPYIIOBBIX U
2 WHIUBUAYTHHBIX
KOHCYJIbTalIUM,
TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOU
arrecrarnmu (r. Huxauit
Hogropon, yia. MuHuHa,
24)

1.Jlocka menoBast

2. Pabouee mMecTo mpernoaBaTens
3. Pabouee mecto cTyaeHTa - 120
Yell.
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HaumenoBanme . IlepeyeHb JMLIEH3MOHHOTO
N OcHaleHHOCTh Ay IMTOPHU I
ayIMTOPHUil U . . | MPOrpPamMMHOrO odecrneYyeHus.

N noMeIleHu U moMeuleHmnii

Ne noMeIlueHu 115 . PexBHU3UTHI

" IJIS CAMOCTOSATEILHOM
CaMOCTOSITEILHOM 260Th1 MOJATBEPKAAI0IIET0
padoThl P JOKYMEHTA
6147

yaeOHast ayJUTOpUS s
[IPOBEJICHUS 3aHATUN
JIEKITHOHHOTO 1
CEMHHAPCKOTo THUIIA,
IPYIIIOBBIX U
WHIIUBH Y JIbHBIX
KOHCYJIbTaIlnH,

3 TEKYILEro KOHTPOJI U
MPOMEKYTOUHOU
arrecranuu (kadeapa
«IIpousBoacTBeHHAS
0e30MaCHOCTb, IKOJIOTHS U
xumus» r. Huxauit
Hogropon, Kazanckoe 1.,
12)

1.Jlocka menoBast

2. Pabouee MecTo IpenoaaBaTes
3. Pabouee mecto cTyneHTa - 64
Yel.

4. IlepcoHanbHBII KOMIBIOTEP

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

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

6265
yueOHast ay TUTOPUS ISt
MIPOBEJECHUS 3aHATUI
JIEKLIMOHHOTO U
CEMHUHAPCKOT0 THUIIA,
TPYIIOBBIX H
WHIABUAYAITBHBIX
KOHCYJIbTallUH,
TEKYIIEro KOHTPOIIS 1
IIPOMEXYTOUYHOMN
aTTecranuu (kadeapa
«ITpousBoacTBEeHHAs
0€30I1aCHOCTD, PKOJIOTHUS U
xumus» T. Huxaui
Hogropon, Kazauckoe 1.,
12)

1. locka menoBas - 1 mir;

2. Tabmuua JI.1. Menneneesa - 1
IIT.

3. Pabouee mecTo mpemnogaBaTens
4. Pabogee mecTo cTyaeHTa - 42
YeJl.

10. METOAUYECKHUE PEKOMEHJALIMU OBYYAIOIIIUMCHA

1O OCBOEHMIO JUCHUIIJINHBI

10.1. O0mume MeTogMYECKHE PEKOMEHJAUMH UIA O0Y4YAIOIIUXCA II0 OCBOCHHIO
AUCHUILINHBI, 00pa3oBaTe/IbHbIe TeXHOJIOTHH

JucuuiuinHa « XUMHsI 3JIEMEHTOB» COCTOMT M3 TPEeX CBSI3aHHBIX MEXIy COOOH pa3fernos,
o0ecrneunBaroIuX M0CIe10BaTEIbHOE H3YUEHNE MaTepHaa.

OOyueHnue 1o JUCHUIUIMHE « XUMUS 3JIEMEHTOBY» OCYILIECTBISIETCS B CIECAYIONIMX (pOopMax:

1. AynuropHsble 3aHATHS (JIEKIUH, Ta00OPATOPHBIE 3aHATHS).

2. CamocrosiTenbHast paboTa cTyJeHTa (IIOATOTOBKA K JIEKIMAM, JJa0OPaTOPHBIM 3aHATHUSM,
pelieHre JOMallHUX KOHTPOJIbHBIX paboT, MOArOTOBKa OTYeTa Mo JlabopaTopHOM pabore,
WH/IMBUyaJIbHAS! KOHCYJIBTAIIUS C NIPETIOAABATEIIEM).

VY4eOHbIII MaTepuan CTPYKTYPHPOBAaH M H3YYCHHE UCHUIUIMHBI TIPOU3BOIHUTCS B

TEMaTHUYECKON mocienoBaTeNbHOCTH. KaxaoMy 1a00paTopHOMY 3aHSATHIO U CaAMOCTOSITEIHLHOMY
W3YYCHHUIO MaTepuaia MpeANeCTBYeT JISKIHUS 10 JaHHOW TeMe. O0yJaroniuecss caMOCTOSITEIILHO
IPOBOJAST MPEABAPUTENBHYIO TMOJATOTOBKY K 3aHATHIO, MPUHUMAIOT aKTUBHOE W TBOPYECKOE
ydacTue B 00CYKJIEHUU TEOPETUYECCKUX BOIPOCOB, pa3dope MpOOJEMHBIX CUTyallMid U ITOUCKOB
nmyTel uX pelieHusl.

OrnrcaHue 1Mocie10BaTeIbHOCTH JICUCTBUIN 00yJarOIIeToCs:
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IIpn u3yueHum Kypca cielyeT BHMMATEIbHO CIyLlaThb M KOHCIEKTHPOBATH MaTepuall,
W3JlaraéMblii Ha ayJIUTOPHBIX 3aHATHAX. IS ero MoHMMaHHMs W KadeCTBEHHOI'O YCBOCHUS
PEKOMEHAYETCS CAEAYIOLAs IOCIEA0BATENBHOCTD IEHCTBUN:

1. Ilocne oxoHuaHUS Y4YEOHBIX 3aHATHH JUIsl 3aKpelyieHUus MaTepuana MPOCMOTPETh U
00yMaTh TEKCT JIEKIMH, POCTYIIaHHOM CerojiHs, pa3o0park paccMoTpeHHble npumeps! (10- 15
MUHYT).

2. Ilpu moAroToOBKE K JIEKIUH CIEAYIOIIEro JHS MOBTOPUTH TEKCT MPEIbIAYILEH JIEKLUH,
oiyMaTh O TOM, Kakasi MOKeT ObITh cienytomas tema (10-15 MunyT).

3. B Tteuenue Henenu BBIOpaTh BpeMs Ui pabOThl C JIUTEPaTypod B 3JIEKTPOHHOU
oubnmoTeuHoi cucreme (o 1 gacy).

4. Ilpu moAroToBKe K JIAOOPAaTOPHOMY 3aHSTHIO MMOBTOPUTH OCHOBHBIE MOHSTHS MO TEME,
W3Y4YUTh MpuUMepbl. Pemnas KOHKPETHYIO CHUTyallMio, — MpPEABAPUTENbHO TIOHATh, KaKOMH
TEOPETUYECKHI MaTepHuaj HyKHO UCIOJIb30BaTh. HaMeTuTh miaH peuieHus, nonpoOoBaTh Ha €ro
OCHOBE pelmunTh 1-2 3amaun.

KontakTHass paboTra MOXET TakKe NPOBOAUTHCA B 3JIEKTPOHHOW HH(POPMAIMOHHO-
oOpasoBarenbHON cpeae yHuBepcutera (mainee - OWMOC). B cioyuae mnpoBefeHHsT YacTH
KOHTakTHOW pabotel mo aucuuiuinie B DMOC (B COOTBETCTBUH C pPACIUCAHHEM YYEOHBIX
3aHSTUI), TPYI0EMKOCTbh KOHTaKTHOH paboTsl B DMIOC 3KkBHBaNIeHTHA ayAUTOPHOI padoTe.

[lo wrtoram Tekymieil ycmeBaeMOCTH CTYAEHTY MOXET OBbITh BBICTABJIEHA OLIEHKA IIO
IPOMEXKYTOUHOM aTTecTalluid B COOTBETCTBUU 3a HaOpaHHBIMH 3a ceMecTp Oamiamu. CTyAeHTHI,
BBINOJIHUBIINE BCE 00s3aTeNIbHbIE BU/bI 3aINIAHMPOBAHHBIX YUEOHBIX 3aHATUN K MPOXOXKICHHIO
MPOMEKYTOUYHOM aTTECTAIluH (IK3aMEHY).

PesyabraT 00ydyeHusi cuurtaercss c)OPMHPOBAHHBIM HA NOBBIIICHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIEp)KaHNEe Kypca OCBOEHO MOJHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYIEHT
HCUEPIIbIBAIOILE, [TOCEI0BATEIbHO, YETKO M JIOTUYECKH M3JaraeT yuyeOHbl MaTepuai; cBOOOIHO
CIpaBJI€TCS C 3aJadyaMM, BOIPOCAMU W JPYIMMM BHUJAMU 3a/laHUN, HUCIHOJB3YeT B OTBETE
JIOTIOJTHUTENBbHBIN MaTepuasl. Bece mpemycMoTpeHHble pabouell yueOHON mporpamMMmoil 3aJaHus
BBIMIOJITHEHBI B COOTBETCTBUM C YCTaHOBJIEHHBIMH TpeOOBaHUSIMHU, CTYAEHT CHOCOOEH
AQHAJIN3MPOBATh IIOJIyYEHHBIE PE3YJbTaThl, IPOSBIAET CAMOCTOSATEIBHOCTh IPH BBIIOJHEHUU
3a/IaHUMN.

PesyabraTr 00ydeHusi cuuMTtaercs cGOpPMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJIEpKaHUE Kypca OCBOEHO IMOJIHOCTBIO. [Ipu ycTHBIX cobOeceoBaHUSAX CTYIEHT
HOCJIEI0BATEIbHO, YETKO M JIOTMYECKH CTPOMHO H3jaraeT y4eOHbIH MaTepuall; CIpaBIseTcs C
3aJadaMy, BOMPOCAMH M APYTUMH BUAAMHU 3aJaHWid, TPeOYyIOIMX NPUMEHEHUS 3HaHWil; BCe
HpeayCMOTpEeHHbIe paboueil yd4eOHOM mnporpaMMol 3aJaHMs BBINOJHEHbl B COOTBETCTBUHU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSAMHU, CTYAECHT CIOCOOEH aHAIW3HPOBATh MOJYUYEHHBIE PE3yJbTaThl;
HPOSIBIIET CAMOCTOSITENILHOCTh MPH BBITIOJIHEHUH 3a/1aHU

Pe3yabraT 00yueHust cuuraercss HecGOPMHPOBAHHBIM, €CJIM CTYIEHT IIPU BBIITOJIHEHUU
3aJaHUi He JEeMOHCTPHpYET 3HaHMH y4eOHOro marepuaia, AONYCKaeT OIIMOKH, HEYBEPEHHO, C
0OJBIIMMU 3aTPyJHEHUSMHU BBINOJHSAET 3aJaHUsl, HE JAEMOHCTPUPYET HEOOXOIMMBIX YMEHH,
Ka4yeCTBO BBIMOJIHEHHBIX 331aHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHMSAM, KaUeCTBO UX
BBITMIOJIHEHUSI OLIEHEHO YMCJIOM OajuloB HIKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIONIOPOTOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus 1JIsl 3aHATUHI JJeKIMOHHOI0 THIIA

CryneHTaMm, 4TOOBI XOpOIIO OBJAACTh YYEOHBIM MaTEpHaoM, HEOOXOIUMO BBHIPAOOTATH
HaBBIKM TIPaBUJILHON M TUTaHOMEpHOHN paboThl. Ilepen HadaaoMm JIEKIIMOHHBIX 3aHATHH HAIO
POCMOTPETh BCE, YTO OBUIO CACNAHO B NPEIBIAYIIMHA pa3. DTO IMO3BOJIUT COCPEIOTOUYHTH
BHUMAaHUE U BOCCTAHOBUTH B MaMATH YXKe HMMEIOIIUECS 3HaHMs MO JaHHOMY mpeamery. Kpome
TOro, TaKOﬁ METOA ITOMOXKET JIy‘-IHIC 3aIlIOMHUTH, KaK CTapOG, TaK U HOBOC, erIy6I/IT IIOHUMAaHUEC
TOTO U JIPYroro, Tak Kak MPU 3TOM yCTaHABIUBAIOTCS CBSI3U HOBOTO CO CTapbIM, YTO SIBJISETCS HE
TOJILKO 00s3aTEIbHBIM, HO W OCHOBHBIM YCJIIOBHEM TJIyOOKOTO OBJIAJCHHS MaTepuasiioM. Yem
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JeTallbHee U3y4aeMOe aCCOIMUPYETCS C U3BECTHBIM paHee, TeM MPOYHEE COXPAHSIETCS B MaMSITH U
OBICTpee BCIIOMHUTD, KOT/1a TpEOyeTCs.

[Ipuctynas K W3Y4YEHHIO HOBOTO Marepuaia, HeOoOXOIUMO COCPEAOTOUYUTHCS, T.C.
CKOHIICHTPUPOBATh BHUMAHKE U HE OTBJIECKATHCSA OT BBIMIOJIHIEMOM pabOTHI, IIOMHS, YTO JKEJIaHHE
3alIOMHUTH SIBISIETCS TapaHTUEH YCHEMIHONH paboThl, OTCYTCTBHE >K€ BOJIM K 3alIOMHUHAHHIO
cHIKaeT 3PHEKT BOCTIPUSITHS.

CrnemyeT MIOMHHUTB O TOM, YTO Yepe3 JIEKIHIO TIepeacTcsl HE TOIbKO CUCTEMATH3UPOBAHHBIH
TEOPETUYCCKHI MaTepuai, HO M TIOCTUTACTCS METOIMKAa HAyYHOTO HCCIICIOBAaHUS W YMEHHUE
CaMOCTOSITENILHO pad0TaTh, AHATTU3UPOBATH PA3JIMYHOTO POJia SIBICHUS.

3anuchIBaTh Ha JICKIUKW HEOOXOIMMO TJIABHOE, HE CTPEeMsCh 3apMKCUPOBATH BCE CIIOBO B
coBo. BwiOpath ke riaBHoe 0e3 MOHMMaHHWs MpeaMeTa HeBO3MOXKHO. Hamwume coOCTBEHHOTO
KOHCIIEKTa JICKIIUH ITO3BOJISICT €IIe pa3 O3HAKOMHUTHCS, MPOAyMaTh, pa3o0paTbCsi B HOBOM
MaTepuaie, Tak Kak HeIOCTATOYHO XOPOIIO TOHATHIE BO BPEMS JIEKIIMH TMOJIOXKEHUS MOTYT OBITh
BOCCTAHOBJICHBI B TIAMSTH, COIOCTaBJICHBI C JPYTUMH, OJyMaHbBI, JOMOJHEHBI, YSICHCHBI H
pacIIMpeHbl ¢ TOMOIIBI0 Y4eOHOH TUTepaTyphl. 3alUCH SIBISIFOTCS TTOCOOUSMHU IS IOBTOPEHUS,
JIAFOT BO3MOKHOCTh OXBATUTh COZIEPIKaHUE JICKIIH U BCETO Kypca B IIETIOM.

[Tpu 5TOM XOpOIIIO OBIAAETH COJIEPKAHUEM JICKIIHH — 3TO:

- 3HAaTh TEMY;,

- IOHUMATh 3HAUYCHHUE U BaXKHOCTh €€ B JaHHOM KYpCE;

- YETKO MPEACTABIIATH TUIAH; - YMETh BBIJICIUTh OCHOBHOE, TIIaBHOE;

- YCBOWTDH 3HaUCHUE MPUMEPOB U UILTIOCTPALIHIA; -

CBSI3aTh BHOBB ITOJIyYCHHBIC CBEJICHUS O MTPEIMETE WIIN SBJICHUH C YK UMEIONTUMHUCS;

- IPEICTABISATH BO3MOKHOCTh U HEOOXOUMOCTh IPUMEHEHUS TTOyUYEHHBIX CBEACHU.

W3ydeHne TeOpeTHYeCKOTo MaTepralia B JAHHOM Kypce He OIpaHUIMBACTCS TTOJTOTOBKOM K
JeKiusAsM W paboTo Ha MJaHHOM BHUJIE 3aHATUH. JIeKIMOHHAs dYacTh Kypca OpraHu4ecKd
B3aMMOCBSI3aHa C WHBIMH BHWJIaMH pa0OT: HAIMKMCAaHUEM KypCOBOH palOOThI, ydacTHeM B
nabopaTopHbIX paboTax, MOJArOTOBKOM M clladyei SKk3aMeHa Mo JUCIUILTUHE, B CTPYKTYPE KOTOPBIX
Tak)ke O0JIbIlIOe 3HAaUEHNE UMEET CaMOCTOsATENbHAsI paboTa CTyAEHTA.

10.3. MeTtoauyeckue YKa3aHMs 10 OCBOCHHMI0 IHCHUIUIMHBI Ha Ja0opaTOpHBIX
padorax

MeTtoauuecku 1a00paTOPHBIE 3aHATUS COCTOSAT U3 TPEX B3aMMOCBS3aHHBIX CTPYKTYPHBIX
€IMHUL]: OOLIEHHUS CO CTYJICHTOM, KOHTPOJS YPOBHS 3HaHMM M pabOThl CTyAEHTa C ydeOHO-
METOAMYECKUMH pa3paboTkaMu Kadeapbl K J1a0OpaTOpHBIM 3aHATHUSM W BBHIOJHEHUS WM
nabopaTopHOro 3agaHus. B mpoiecce oOIIEHHS CO CTYJIEHTOM IpernojaBaTeslb MpoBepsieT
0a30BbIe 3HaHUS 00Y4aeMBIX — OIPOC, JACT UM JIOTIOJIHUTENbHYI0 HHpopManuto. Jlanee ciemyeT
caMOCTOsITeNIbHAs paboTa CTYJEHTOB, KOTOpasl BKJIIOYAET BBIIOJIHEHUE J1a00OpaTOpHOMl paboThl B
COOTBETCTBUM C HMHCTPYKIHMEH (y4yeOHO-METOAMYECKUMH  pa3paboTkamMu  Kadeapel K
71a00paTOPHBIM 3aHATHSIM).

JlaGoparopHble pabOThl BBINOJIHSAIOTCS IO MATH OCHOBHBIM pa3zeiiaM JAUCLUIUIMHBI,
KaX/bli M3 KOTOPBIX pa3OMUT Ha psx TeM. BeimosiHeHHe 1abopaTOPHOro MpaKTHKyMmMa TpedyeT
00513aTEIIEHOTO MOCEIICHHUS JIAbopaTopuii Kadeapol.

JIaGopatopHble pPabOThl MO3BOJSAIOT MNPHOOPECTH CTyJEHTaM YMeHHs palboTaTh C
XUMHAYECKIMH PeareHTaMu, MoCyI0i W MpuOOpaMu, OCYIIECTBIATh XUMUYECKHA SKCIIEPUMEHT U
NPOBOJUTH MEPBUYHBIE HAydHbIe HMccienoBaHusA. B naboparopHbie pabOThl BBEJECHBI AJIEMEHTHI,
HOBBILIAIOIINE UHTEPEC CTYJEHTOB K HUM M MX I[103HABATEIbHYIO aKTUBHOCTb. J[J1s1 OBBIIIEHUS
IIO3HABATEJIbHOM aKTUBHOCTH CTYJEHTOB U NPUOOPETEHHs] UMH MEPBUYHBIX HaBBIKOB HAYYHOI'O
UCCIIEIOBaHMsI, B OTU KJIacCHYECKUE JabopaTopHble pPAaOOTHI BBEAEHBI AJIEMEHTHl HAyYHOTO
UCCIIEI0BaHMs, KaK-TO:

a) CaMOCTOSTEIbHO 110/100paTh PEaKTUBBI JIJIs1 MPOBEACHUS TOM UM MHOM peaKlUy;

0) OOBSCHUTH NPOTEKAHNWE OJHON PEaKLMU U He MPOTeKaHWe IPYroi, Ha MEepBbIA B3I
Mo100HOM, peakiny;
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B) IIpeAcKa3aTh IPAKTUYECKOE 3HAUEHUE TOW WM HMHOM pPEaKIMH, CONPOBOXKIAIOLIEHCS
HEOOBbIYHBIM 3 PexToM, U T.1.

CTyneHTy peKOMEHIyeTcsl CIelyIonasi cxema MoJArOTOBKH K J1a00paTOPHOMY 3aHATHIO:

1. O3HaKOMUTBCS C TUIAHOM 3aHATHS, KOTOPBIM OTpa)KaeT COACpP)KAHUE MPENJIOKECHHOU
TEMBI.

2. IIpopaboTaTh KOHCIIEKT JICKITHH.

3. IIpounTaTh OCHOBHYIO U IOIOJHUTEIBHYIO JINTEPATYPY.

B mnponecce moarotoBku k 1a0OpaTOPHBIM 3aHATHSAM, HEOOXOIMMO 0OpaTuTh 0coboe
BHUMAHHUE HAa CaMOCTOATEIbHOE M3YUYEHHE PEKOMEHJO0BaHHOW nuTepaTypsl. IIpu Bcell mosiHOTE
KOHCIIEKTUPOBAHUS JIEKUIMH B HEW HEBO3MOXXHO H3JIOKUTh BECh MaTepHall Hu3-3a JIMMHUTa
ayIUTOpHBIX 4YacoB. IloaToMy camocrosiTenbHas paboTa ¢ ydyeOHUKaMH, Y4eOHBIMU HOCOOUSMH,
Hay4YHOW, CIPABOYHOM JINTEpaTypoH, MarepuasaMu NEpUOAUYECKMX W3gaHuil u MHrepHeTa
aBisieTcss Hanbosnee 3((EeKTUBHBIM METOAOM MOJYYEHHs JOMOJHUTEIbHBIX 3HAHUH, MO3BOJISET
3HAYUTENIbHO AaKTUBU3WPOBATh TIPOIIECC OBIAACHHS HHPOpMANKE, crmocodbcTByeT Oosee
ri1yOOKOMY YCBOGHHIO M3y4aeMOro marepuana, (OpMUpPYeT Yy CTYJCHTOB OTHOILICHHE K
KOHKPETHOM Ipobdieme.

1. OTBeTUTH HA BONPOCHI IIaHA JIAOOPATOPHOTO 3aHATHSL.

2. BEIIOJHUTE nOMaIIHee 3aJaHue.

3. Ilpu 3aTpynHeHHAX chOpMyINPOBATH BOIPOCH! K MPENOAABATENIO.

Pesynprar Takoil pa®OThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTU CTyAEHTa CBOOOJHO
OTBETUTh HA TEOPETHUECKUE BOIIPOCHI, BHICTYNATh U yYaCTBOBATh B KOJJIEKTUBHOM OOCYXIECHUH
BOIPOCOB M3y4aeMOM TE€MbI, MPABUIBHO BBINOJHATH MPAKTUUECKHUE 3a/1aHUs, KOTOPBIE JAIOTCS B
(oHJIE OLICHOUHBIX CPEICTB AUCLUILIUHBI.

[locne BbIMOMHEHMS Kaxa0l JiabopaTopHOW pabOThl CTYIEHT OQOpMIIIET OTYeT, B
KOTOPOM YKa3bIBAalOTCS LI€TM PaboThl, X0I pabOThl, JAaeTCsi PUCYHOK M OINMCAHUE YCTAHOBKH,
TabJIMIA YUCTICHHBIX PE3yJIbTaTOB, BBIYMCIICHUS U BBIBOIBI.

B mpouecce (GopmupoBaHHMS SKCHEPUMEHTAJIbHBIX YMEHUH CTYyAEHT o00ydaercs
TNPEICTABIIATE MH(GOPMAIHIO 00 UCCIEN0BAHNM B YETBIPEX BUIAX:

B BepOaJbHOM: ONKCHIBATH OSKCIIEPUMEHT, CO3/[aBaTh CIOBECHYIO MO/IEINb
9KCIIEPUMEHTA, (PMKCUPOBATh BHUMAHNE HA U3MEPSIEMbIX BETMUMHAX, TEPMUHOJIOTUH;
) B TaOJIMYHOM: 3aloJIHATh TaOJIMIBl JAaHHBIX, JIEXKAlUX B OCHOBE IOCTPOECHHUS
rpadukos);
B Tpa)iue€CKOM: CTPOUTH I'padUKH 10 TAOIUYHBIM JJAaHHBIM, YTO 1aET BO3MOXKHOCTh
Hepexo/ia K BbIIB)KEHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAY BEIMUNHAMU;
) B BHMJE MaTEeMaTUYECKUX YpPAaBHEHUH: JaBaTh MaTEMAaTHYECKOE OIHCAHUE
B3aMMOCBSI3M BEJIMUNH, MaTEMAaTHIECKOE 0000IIECHHE.

Ha naGopaTopHbIX 3aHATUSX NPUBETCTBYETCS AaKTHBHOE YydyacTHE€ B OOCYXIEHUH
KOHKPETHBIX CHUTYalllii, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHMHA HaXOAWTh HamOolee
3¢ deKTUBHBIE PELICHUsI MOCTABIECHHBIX MPOOIeM, YMETh HAXOIUTh MOJIE3HBIH OMOIHUTEIbHBIN
MaTepuall o TEMATUKE 3aHITUH.

ITpu oueHuBaHUM 1a00PATOPHBIX PAaOOT YUUTHIBAETCS CIENyIOILee:

) KayeCTBO BBIMOJIHEHUSI HKCIIEPUMEHTAJIbHO-IIPAKTUUECKONM YacTH paboOThl U
CTEMNEHb COOTBETCTBHUS PE3YIILTATOB PAaOOTHI 3aJaHHBIM TPEOOBAHUAM,;
Ka4ecTBO 0(OpMIICHHS OTYeTa o padore;
Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI IIPU 3aIUTE PaOOTHI.
IIPU BBIIOJHEHUN MU KOHTPOJIbHBIX 3a/1aHUH.

10.4. MeToauyeckue yKa3aHus 10 CAMOCTOSATEJILHOM padoTe 00y4yaromuxcs

CamocrosiTenbHas paboTa CTyIEHTOB HOApa3yMEBaeT IOATOTOBKY IO BCEM paszeiam
JUCLUIUIMHBL «XUMUS JIEMEHTOB» M BKJIKOYAET IOATOTOBKY K JIEKIHMAM M INPAKTUYECKUM U
7a00paTOPHBIM 3aHATHUSAM, PadOTy ¢ y4eOHOW M HAYyYHOH JHMTEPATypOl, PeIICHHE KOHTPOJIBHBIX
JIOMAIIHUX paloT, pelIeHue 3a1a4, HOArOTOBKY K 9K3aMEHY.
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CamocrosrenbHass pabora oOecrieuyuBaeT IOATOTOBKY OOydYarolmerocs K ayIUuTOPHBIM
3aHATUSAM M MEPONPHUSITHAM TEKYIIETO KOHTPOJS M MPOMEKYTOYHOU aTTECTAI[UH M0 M3ydaeMOu
TUCHUIUTMHE. Pe3ynbpTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOydYaromierocs Ha
3aHATUSAX W B KA4YECTBE BBHITIOJIHCHHBIX NPAKTUYECKUX 3aJaHU W JAPYyTHX (OpM TEKyIIero
KOHTPOJIS.

[Ipu BBITONTHEHWM 3alaHU I CAMOCTOSITEIILHON PabOThI peKOMEHAyeTCs MpopadboTka
MaTepUAJIOB JIEKIUHA MO KaXKJOW NIPOUAECHHOM TeMe, a TaKXKe H3yYeHUE PEKOMEHIyeMOU
JIUTEPATypPhl, MPEICTABIECHHON B pa3aene 6.

B mporecce camocTosTenbHONW pabOTHl MPU HU3YYCHHH AUCHUIUTHHBI CTYJIEHTHI MOTYT
paboTath Ha KOMIMBIOTEPE B CIEIUATU3UPOBAHHBIX AYTUTOPUAX JISI CAMOCTOSTEIHLHON pabOoTHI
(ykazano B Tabnm. 11). B aymuTopusx wuMeeTcs JOCTym uepe3 HH(POPMAIMOHHO-
TEJICKOMMYHHUKAITMOHHYIO ceTh «MHTepHeT» K 3JIeKTPOHHOU MH(GOPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u sanekrporHoi 6ubanoreunoi cucreme (3bC), rae B 3JeKTPOHHOM
BUJIC PACIOJIaraloTcs y4yeOHbIE W Y4eOHO-METOAMYECKHE MaTepuaibl, KOTOPbIE MOTYT OBITh
UCTIOJb30BAHBI JIsI CAMOCTOSATEIHHON paOOThHI MPU U3YYCHUU AUCIUTLINHBL.

Jnst oOydaronuxcst Mo 3a04HOM (opme OOydeHHs caMOCTOsITeNIbHas paboTa SBIAETCS
OCHOBHBIM BHJIOM Y4€OHOI 1eATeTHHOCTH.

10.5. MeTonnyeckne yKa3aHus JJIsl BbINOJTHEHUSI KOHTPOJIBHBIX padoT

[Ipn um3ydenun kypca «XUMHHU 3JIEMEHTOB» IPOBOAMUTCS 3 KOHTPOJBHBIX PabOTHI IO
paszenaM AUCLUIUIMHBIL.

B xontposbhyto paboty Ne 1 BXoasT Bompocsl mo crpoeHue aroma u [lepuonuueckomy

3akony um. J[.M. Menneneesa: 3aganue 1- 25 (mo BbIOOpY NIpemojaBarelisi) U3 METOJIUYECKHUX
ykazanuii: JI.A. Cmupnona, XX.B. Manynesuy, I'.A. [1lannuesa, I'.®. Bonoaun, JI.H. YeTbipOoxk,
C.B. Kpacnony6ckas. Ctpoenue atoma. H. HoBropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xoHTponbHyto paboty Ne 2 BXOJIAT BOMPOCHI IO XUMHUYECKOW CBs3U: 3agada 1-29 (1o
BBIOOpY mpernonaBaTens) U3 Meroauueckux ykaszanuit: O.H. Kosanesa, T.B. Ca3zontbeBa, A./l.
CamconoBa Crpoenue aroma. Xumuueckass cBsi3b. H. Hosropox, HI'TY um. P.E. Anexceesa.
2015. 16 c.

B kouTponbHyto padoTy Ne 3 BXOAST BONPOCH! IO KOMIUIEKCHBIM COEIUHEHUSIM: BapUaHT
1-25 (mo BBIOOpY mpemnoaaBarensi) U3 Metonudeckux ykazanuii: B.J. Haymos, I'.A. [lanuuena,
JLH. Yetpip6ox Kommiekcusie coequnenus. H. Horopoa. HI'TY um. P.E. Anekceesa. 2014. 51
c.

11. OHEHOYHBIE CPEJACTBA JJIAA KOHTPOJISA OCBOEHUA JUCHUIIJIMHbI

TunoBble KOHTPOJIbLHBIE 3aJaHUS] WJIM HHbIE MaTePHAJIbI, HEOOXOAUMBbIE VIS OLlEHKH
3HAHMA, yMEHHUIi, HABBIKOB U (MJIH) ONBITA B X0/1€ TEKYLEro KOHTPOJIf YCIIeBAeMOCTH

Bomnpocsl, nHauBHTyanbpHbIC 3a1aHKS U 33741 MPEJCTABICHBI B METOJIUYECKUX YKA3aHUSIX
K [IPAaKTUYECKUM U J1a00paTOpHbIM 3aHATHsIM [3.1 — 3.5], npeacraBineHHbIX B 1. 6.3.

Ilpumepvr munoewvix 3a0anuii:

11.1.1. TunoBble 3aJaHUS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM

3ansaTue Ne 8-12
Pemenue 3a1a4 10 XUMHYECKOM CBA3H U CTPOCHHUIO MOJIEKY.JI

1. UunuBuayanbHOE pelIeHUE 3a7adyd [0 XMMHUYECKOW CBSI3U M CTPOEHUIO MOJIEKYJ (110
BBIOOpY TpernojaaBareiss M3 METOAMYECKUX YKa3aHWid K JaOOpaTOpPHBIM H MPAKTHYCCKHM
sanatusM: HaymoB B.M. Xumuueckast CBsi3b: METOJ. YKa3aHUS K NMPAKTUYECKUM 3aHIATUSAM IO
Kypcy OOIIel XWMHUU JUIsl CTYJEHTOB HEXMMHYECKHX CHCIHATBHOCTEW THEBHBIX, BEUCPHUX H
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3a0unbIX (akynsTeToB/ B.M. Haymos, JI.LH. YetbipOok, I'.A. [lanuuesa // H. Hosropoxn, HI'TY
uM. P.E. Anekceena. 2012. 37 ¢.)

THUITOBBIE 3ATAYN:

1. CocrtaBbTe BaJICHTHBIE CXEMbl CIEAYIOIIMX MOJEKYJI U HOHOB, OINpEAenuTe
KOBaJEHTHOCTh U CTENEHb OKHCIIEHUS JIEMEHTOB B JAHHBIX COSAMHEHUSIX:

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

6) C2H2, COS, C6H6, CC14;

B) NH;, NH4 ", HCN, NH,OH;

r) H,0,, H3;0", OF,, Oy;

1) NCl3, N>Os, NoHy, No;

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

x) HNOs, NF;, AIN, NH40H;

3) PH3, H3PO4, POC13, PH4+;

I/I) SOQCIQ, HzSO4, SO3, BC13;

k) AlCl;, CL,0, CIF;, COCly;

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

M) AsHj, H3AsOy, AlAs, As;Ss;

H) HCIO, CIFs, Cl0;, CIO57;

0) SiHy, SiS,, SiOs*, AsHz;

n) HNO,, PCl;, PO,*, AIP.

2. VKaxuTe, KaKue YacCTHUIlbl SIBISIFOTCS JOHOPAMU M KaKHe aKLENTOpaMHU B CIEIYIOIIUX
COCTMHEHUSIX:

a) [H;0]", [BeCl4]*;

6) [BF4]", [SiFe]*;

B) [BH,]", [GaCle]*;

r) [AIF4], [GeClg]*.

3. Kakue u3 yka3aHHBIX MOJIEKYJ W HOHOB SBJISIIOTCA TMOTEHIUMAIBHBIMH JTIOHOpaMu?
[ToTeHmansHBIMU aKLIEITOPAMHU?

a) Cu®**, H,O, OH", Ag" ;

6) CN-, BF;, SiCly;

B) -, Zn*>", NO?-, H".

4. Kakue opOuTtanu aromMa a3oTa ydyacTBYIOT B OOpa30BaHHMU KOBAJICHTHBIX CBSI3EH B
coequnenusx: NF;, NO3, NO,”, NH,™?

5. CocraBbTe CXEMBbI paclpe/ielieHus] BaJICHTHBIX 3JIEKTPOHOB aTomMa 00pa B OCHOBHOM H
BO30YKIACHHOM COCTOSIHUSAX. CKOJBKO KOBAJCHTHBIX CBSI3€H 1O OOMEHHOMY W IO JOHOPHO-
aKIENTOPHOMY MEXaHU3My OH MOXKeT oOpasoBarh? [IpuBenuTe HpUMEpPHl COOTBETCTBYIOIIUX
coenrHeHUH. Kakyro cTerneHb OKUCICHHS TPOSBIIIET OOp B 3TUX COCTUHECHUSX?

6. MoeT JI1 KOBaJICHTHOCTh a30Ta OBITh paBHOW HOMepY TIpymiibl? OOBICHUTE MEXaHU3M
oOpazoBanus noHa NOj;'. Kakyio creneHb OKHUCICHHS U KOBAJICHTHOCTH IMPOSBIAET a30T IPH
oOpa3oBanuu ngaHHoro uoHa? llpuBenuTe mpuUMeEpbl COSAMHEHUN a30Ta C TMOJIOKH TEIbHOW H
OTPULIATENILHON CTENEHBIO OKUCIICHHUS.

7. Hanmummre dhopmyibl coeauaennii Gocdopa ¢ allOMUHAEM U TalIieM, €r0 OKCHJIOB H
ruapokcuioB. Kakyro creneHnb okuciieHus: umeer gochop B 3tux coeamneHusx? Obpasyer nmu

(dhocdhop noHopHO-aKLeNTOPHBIC CBSI3U B HOHE PF¢?
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8. Hamumure GopmyIibl COETUHEHNI MBIIIBAKA C CYpPbMOM, TajllueM, CEpoii, BOJIOPOJIOM,
€ro OKCUIOB U TUAPOKCHIOB. Kakue cBOicTBa, KUCIOTHBIE WIM aM(pOTEPHBIE, TPOSBISIOT OKCHIBI
Y TUJPOKCH/IBI MBIIIbSKA?

9. Kakas cBs3b, MOHHAsI WIM KOBaJIGHTHas, OyJeT mnpeobiaaaTh B OKCUAAX BaHaIu,
HUOOWS M TaHTala CO CTENEHbIO OKUCIEHMsS THX 3jeMeHToB +5? [lo 3HaueHusM cTaHIapTHOMN
sHeprun ['m66ca oOpa3oBaHUS OKCHIOB YKaXKMTE, /ISl KAKOTO 3JEMEHTa CTENEeHb OKUCIEHUs +5
Oosiee XapakTepHa:

24Go 298, V,0s5 (kp.) Nb,Os (kp.) TaOs (xp.)

kJ>K/MOIB -1427 -1776 -1908

10. 3anumuTe >IEKTPOHHYIO ()OpMyTy aroMa cepbl B OCHOBHOM M BO30YXIEHHOM
cocTtosHusX. Kakue cTeneHW OKHCICHHS OHAa MOXXET TMpOABIATH? 3anummre (QOpMyIIbI
COCZIMHEHUH Cephl ¢ AfOMHUHUEM, (HOCPOPOM, KETE30M.

11. 3anumuTe 31eKTPOHHYIO0 hopMyTy aiis atoMa ¢pochopa B OCHOBHOM U BO3OYKIAEHHOM
cocTosAHusAX. Kakylo KOBAaJCHTHOCTb M CTENEHHM OKHCICHHMS OH MOJXKET IpOSBIATH B CBOMX
coenuaeHusaX? [IpuBenure npumMepsl coequHeHnit hochopa co CTEeNeHbI0 OKUCICHHS -3, +3, +5.

12. Kakyro KOBaJIGHTHOCTb MPOSIBISIET KUCIOPOA B Mosekyie o30Ha O3? MoxeT nu ObITh
KOBAJEHTHOCTh KHCJIOpOJa paBHON HoMmepy rpynmnbl? Kakue cTeneHu OKUCIEHHS NPOSBISAET
KHCJIOPOJI B CBOUX coennHeHusx? [IpuBeaure npuMepsl 3TUX COEIUHEHUH.

13. Kakyto mpocTpaHCTBEHHYIO KOH(PUTYPAILTUIO HMEIOT MOJICKYJIbI:

a) HzO, NH3;

6) NCl3, SOy;

B) AsHs, F,O;

F) SbC13, HzOz;

n) AsCls, H,Se;

e) NOCl, PCl3;

)K) N2H4, SbH3;

3) HyTe, NF5;

I/I) OFQ, Clzo;

k) N>Os, PH3;

1) CCly, BCl3;

M) HegCly; PHs;

H) ZnCl,, Bely;

O) SiH4, SF 6,

n) HCN, COa.

14. B uém npuuuHa pa3InyHOM MPOCTPaHCTBEHHOM CTPYKTYphl Mosiekyn PCl; u AlICl;?

15. Ob6bsacHUTE pazauuue B MPOCTpaHCTBeHHOH cTpykType monekyn NCls, PCls u BCl;.
Kakas n3 Hux Oyzaer noisipHon?

16. Ha ocHOBaHMM MpPOCTPAHCTBEHHOHN CTPYKTypbl Moiiekyn SO, u SO; o0bscHure,
noyeMy mosiekyiaa SO, nosspHa, a SO; HenonsipHa?

17. dns cnenyromux coequnenuit CCly, HCOOH, CS; ykaxwure:

a) KpaTHOCTb CBsi3el, 00pa3yeMbIX aTOMaMH yIiiepoJa;

0) ckobKkO ? —cBsi3eil 00paszyer aToM yriieposa B COSHMHEHHU;

B) TUIl THOPUAM3ALIMY BaJICHTHBIX OpOUTANIell aTOMOB yTIIEpO/a;

I') IPOCTPAHCTBEHHYIO KOH(PHUTYpAIHIO JAaHHBIX COSAMHEHU.
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18. Kakoii MoxeT OBITh MNPOCTPAHCTBEHHAs CTPYKTypa TPEXATOMHBIX MOJIEKyn?
Paccmotpute Ha npumepax monekyn BeCl,, CO,, H,O. Kakue u3 npuBea€HHBIX MOJIEKY] OyAyT
HOJIIPHBIMU ?

19. Jlns npuBenEHHBIX HUXKE MOJIEKYJl U MOHOB YKA)KUTE: TUIl TMOPUAU3AIMH BaJIEHTHBIX
opOuTaneil IEeHTPaIbHOIO aTOMa, MPOCTPAHCTBEHHYIO CTPYKTYpPY COEIAMHEHUMN, HampaBieHHE
JTUTIOJILHBIX MOMEHTOB CBSI3EH:

a) CS,, CO32-;

6) BCl;, BCly;

B) BeF,, BeF,;

F) CF,, SO42_;

1) HCN, ClOy’;

e) GeHy, NOs’;

x) CH,Cl,, H;0™;

3) CHCls, PO43';

n) POCl;, AsO4*;

K) SiS,, 86042-;

J'I) SOzClz, BO33';

M) COClz, BHy;

1) HCOOH, SiO;7;

0) COSe, BO,;

) COS, COs>;

p) PCls, [SnCl16]*.

20. OnpegenuTe NPOCTPaHCTBEHHYIO KOHPHUIypanuio ciaeayromumx nonos NH," u BF4?

21. OnoBo wm cBuHen o6Opa3yroT coeauHenuss SnCl, um PbCl,, Ho monomep CCl,
Heycroiuus. [Touemy?

22. Monekyasl SnCl, u PbCl,, cymectByromue B ra3000pa3HOM COCTOSIHUH, HUMEIOT
yraosyto popmy, a HgCl, u CdCl, - nuneitnyro. [Touemy?

23. Paccmotpute obpazosanue nona H;O". Kakyio cTpykTypy oH nmeer?

24. Tlpu B3aumopercteun moisiekynl NH; u BF; u oOpasyrorcs monekynst NH; BF;.
Kaxkosa ux ctpykrypa?

25. B kakoM M3 COeIMHEHUI CBSI3b OOJIBIIIE BCETO MPUOTMKACTCS K MOHHOM:

a) Ca3N2, Cang, CagASQ, Ca3Sb2;

6) NaF, Mng, BF3, CF4

11.1.2. TunoBble 3agaHus AJ5 JA0OPATOPHBIX PadoT
JladopaTopHoe 3ansTue Ne 13-14 (4 yaca)

KommnuiexkcHble coefuHeHus1 A1 S- U P- MeTAJLJIOB

TUITIOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Llens paboThI

2. IlopsimoK BBITIOJIHEHHSI pabOThI

3. O6paboTKa SKCIIEPUMEHTANBHBIX JAHHBIX

4. AHanus pe3yabTaToB

5. Bonpocsl K onbITy 1:

5.1. O6mscHHUTE OBICTPOE TOTYCKHEHUE OJIECTSINEH MTOBEPXHOCTH METaJlIa Ha cpese.
5.2. ComocTaBpTe XHMHUYECKYI0 AKTUBHOCTb HATpHsl M Kajus. 3alMIIUTE YypaBHEHHE

peaKiuu.
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6. Bonpockl K OIBITY 3:

6.1. O0BscHuTe n3MeHenue pH pactBopa y karona.

6.2. UeM 3T0 MOXHO OOBSICHUTBIIOCUHEHUE HOAKpAaxXMalbHON Oymaru?
6.3. Hanummre ypaBHEHHs MIPOTEKAIOIINX NP 3JIEKTPOIIU3E MPOLECCOB.
7. BOnIpoCHI K ONBITY 4:

7.1. Kakue u3 conei HaTpusi HOABEPTatOTCs THAPOIU3Y?

7.2. CpaBHUTE KOHCTaHTBl THIpOJIM3a cojied 1o mnepBod cryneHu. Kakas u3 HuX
MOJIBEpPraeTcsi TUIPOIN3y B OOJbIIEH cTeneHu?

7.3. Hannmure ypaBHEHHs COOTBETCTBYIOLINX PEAKIIHIA.

7.4. Uccnenyiire pH 1H pactBopoB NaH,PO,, Na,HPO,4 u Na;PO,4 ¢ nomomsto pH-meTpa
U uHaKaTopa. OOBSICHUTE pa3IMYHYIO CTETIeHb THPOJIN3a COJIEH.

7.5. Hanumure ypaBHEHMsI peakuil THIPOJIN3a.

8. Bonpocsl K OneITy S:

8.1. OOBsACHHUTE pa3Iuyue OKPACKU PacTBOpA alleTaTa HaTPHUs IPU HArPEBAHUH.
8.2. [loueMy nipu HarpeBaHUM CTEMIEHb THAPOIN3A COJICH YBEIMUNBACTCS?
9. Bonpockl K OnbITY 7:

9.1. B xakux npoOupkax HabI0JaeTCsl BBINAJACHUE OCAIKOB?

9.2. T'uapokcuabl KakuX METAJJIOB 00Ja/lal0T MEHbLICH pacTBOPUMOCTHIO? 3amuIIuTe
YPAaBHEHUS PEAKIIUM.

10. Bonpocsl k onbity 8:

10.1. B kaxoii u3 npoOupok Habmonaercst 601ee HHTEHCUBHOE BbINIAJICHUE OcaiKa?
10.2. OObscHUTE TPUYMHY OTCYTCTBHSI OCaJKa TUAPOKCHIA MarHusi B 3TOM CIydyae.
3anuirTe ypaBHEHUS PEaKIUid.

11.1.3. TunoBsie Bonpocsl (3a1aHuA) A YCTHOTO (MHCbMEHHOI0) OIPOCca
JIEKIIUSA Ne 1
Teopusi cTpOEeHHS aTOMA BOJAOPO/JIA U CHIEKTPbI ATOMOB

TUIIOBBIE BOIIPOCHI [JIsd TPYHNIIOBOI'O OBCYXIEHHUSI HA
JIEKIIMOHHBIX 3AHATUSAX:

1.Kakne wmozaenn CTpPOEHUsT aroMa Mpelaraliich, KTO HMX AaBTOPbl, Ha KaKHUX
SKCHEPUMEHTAIBHBIX IaHHBIX OHU OCHOBAHBI?

2. B ueM 3akirouaercs NPUHLMI HAaUMEHbLIEH SHepruu. YTo Takoe aTOMHBIE CHEKTPhI U
KAaK OHH MOJTY4aroTCs?

3. B yem cocroutr mnpuHIHMN HeompeneireHHOCTH [elizenbOepra? Kakue aBa BaXHBIX
CJIE/ICTBUS U3 HETO BBITEKAIOT?

4. Chopmynupyiite runoresy ae bpoiims.

5. ®u3nyuecKrii CMBICII KBAHTOBBIX YHCEIL.

6.Hanmmmre »naekTpoHHYI0 (OpPMYITy D3JIEMEHTOB CO CICAYIOMUMH TOPSIKOBBIMU
HoMmepamu 3, 27, 52, 66. U onpeaenute 1o AJIEKTPOHHON (opMysie MECTOMOJIOKEHUE dJIEMEHTa B
NepUOANYECKOI Tabnuie.

7. Hanumure 3Ha4€HMsI KBAHTOBBIX YKCEN JJIs BCeX 31eKTpoHOB C.

8. CBoiicTBa aTOMa: paanyc, SHEPrusi MOHU3ALUU U CPOJICTBA K DJIEKTPOHY.

11.1.4. TunoBLIe TECTOBBIE 3aJaHUA

Tema «CTpoenne aToMa U XUMH4YECKasi CBA3b)»
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1. Kak u3meHsieTcs moiaHasi 3Heprus 3J1€KTPOHA B aTOME 10 MEPE YIaJIeHHs €ro oT sjipa’?
1) yBenuuuBaeTcs;
2) He U3MEHSeTCS;
3) yMeHbIIIaeTcsl.
2. KakumMu KBAaHTOBBIMM YHCIAMHU MOTYT OTJIMYAThCA DBJEKTPOHBI Ha OJHOM
SHEPreTUYEeCKOM MOIypPOBHE OJJHOTO U TOTO YK€ KBAHTOBOT'O YPOBHS?

1) n;1;m; s;
2) m; s;
3) I;m;
4)n; 1;
3. Kakumu KBaHTOBBIMHU YHCIIAMU OIMMCBHIBAETCS COCTOSIHUE DJIEKTPOHA B aToMe?
1) n; 1; m;
2) Lm; s;
3) n;1;m; s ;
4) n;m; s;

4. I'maBHOE KBAHTOBOE YHMCIIO XapAKTEPU3YET:
1) dopmy aTomHOI opOuTany;
2) BHEpruIo IEKTPOHA Ha MOJYPOBHE;
3) OpHEeHTaLMIO AIEKTPOHHOI0 00JIaKa B IPOCTPAHCTBE;
4) sHEpruI0 YIHEPreTUYECKOT0 YPOBHS U pa3Mep 00pUTalu;
5. Kakoe ypaBHEHHE OTpa)kaeT B3aUMOCBSI3b MEKIY BOJIHOBBIMU M KOPILYCKYJISIPHBIMU
CBOMCTBAaMH dJIEKTPOHA?
1) ypaBuenue lllpenunrepa;
2) ypaBuenue [le bpoiins;
3) npuHuMn HeonpeaeneHHocTH 'elizendepra.
6. Kakumu KBaHTOBBIMU YMCIIaMU OIUCBIBAETCS aTOMHAsi OpOUTaNb?
1) n;m;s;
2) n; 1; m;
In;l;s;
4Hm;s; I
7. Kakoe KBaHTOBOE UHUCIIO XapakTepusyeT ¢opMmy aToMHOU opbutanu? Kakue 3HaueHus
OHO MOJKET MPUHUMAET?
1) n;
2) m;
3) 1
4) s;
5) mo6bie 3HaYeHUs 0T 0 10 OECKOHEYHOCTH;
6)or 0 10 (n—1).
8. OT yero 3aBUCUT YHCIIO AaTOMHBIX OpOUTaNeil B MOAypOBHE?
1) n;
)1
3) m;
4)s
9. Kakue 3HaueHHs MarHUTHOIO KBAHTOBOTO YHCJIAa BO3MOXKHBI [UIsl 3JEKTPOHOB
SHEPreTUYECKOro NoaypoBHs ¢ 1 = 37
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. [laiiTe ompenelieHHMEe CHUHOBOTO KBaHTOBOro uyucia (s). Kakue 3HaueHuss OHO
MPUHUMAET?
1) MexaHWYeCKOe ABUKEHHUE JIEKTPOHA B MMPOCTPAHCTBE;
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2) BpalIeHue IEKTPOHA BOKPYT COOCTBEHHOM OCH;
3)s=0;
4) s= "1,
S)ys=1/2
11. 3naueHne Kakoro KBaHTOBOTO 4Kcia onpenaenser yucio AO Ha noaypoBHe?
1)n,
2) 1,
3)m,
4)s.
12. Kakoe MakcuMalibHOE 3HaUYE€HHUE MOXKET UMETh CIuH d- U f-1moypoBeHeii:
1)2,5u3;
2) 2 u35;
3)2,5u3,5;
4)2u3.
13. KakoB (usuyeckuii cMbIcH KBajgpara BoIHOBOM (ynkuuu |P|’B 3amaHHOM TOuke
aTOMHOTO MPOCTpPaHCTBA?
1) 3TO BEpOATHOCTH HAXOXKACHUS IEKTPOHA OKOJIO SAPa;
2) 9TO TWIOTHOCTH JIEKTPUUYECKOTO 3apsi/ia B TAHHON TOYKE MPOCTPAHCTBA;
3) 370 00MacTh, TJIe BEPOATHOCTH HAXOXKACHUS 1eKTpoHa 90%.
14. Kak u3MeHsieTCs PHEPrUs JIEKTPOHOB OJHOTO KBAHTOBOTO CJIOS C POCTOM 3HAYCHUS
OpOUTANLHOTO KBAHTOBOTO YKcIa?
1) ocTaeTcst MOCTOSTHHOM;
2) yBeIUYUBAETCS:
3) yMeHbIIaeTCsl.
15. DnexTponHoro obnaka atomHoit opouranu (AO) - 310
1) BepOsITHOCTH HAXOXKACHUS AJIEKTPOHA B OMPEICICHHOM TPOCTPAHCTBE OKOJIO SJIpa;
2) ompeeneHHOe paclpeieNieHue 3apsiia;
3) noBepxHOCTh, orpannyuBatoniasi AO B TpeXMEPHOM ITPOCTPAHCTBE.
16. Ckonbko s-, p-, d- u f- opOuTaneit MoxxeT ObITh B pa3IMYHBIX KBAHTOBBIX CIIOSIX aTOMa
1)1,3,4,5;
2)2,3,5,6;
3)1,3,5,7;
4)2,4,5,7,
17. CocrosiHuE 37€KTpOHA Ha3bIBAETCSI BHIPOXKACHHBIM, €CIIH:
1)n, 11 m UMerOT OAMHAKOBOE 3HAYEHHE, PA3IHYAIOTCS S;
2) 3HAYCHUS N U1 M OJIMHAKOBBI, Pa3THYAOTCA |;
3) 3HavyeHwus n ¥ | OAMHAKOBBI, pa3NIUYaAOTCs m;
4) 3HaueHUs N 1 M OJMHAKOBBI, PA3JINYAIOTCS S.
18. IIpaBuno 'yana (Xynma) - pacnpenenenue 3aeKTpoHOB Mo AO 0OZHOrO KBaHTOBOTO
MOYPOBHS OTIPEICISAETCS CyMMapHBIM CITHHOM:
1) cymMapHBbIii CIUH T0JKEH ObITh MUHUMAJIbHBIM,
2) cyMMapHBIi CTIMH JIOJDKEH OBITh MAaKCUMAJIbHBIM;
3) cyMMapHbIi CIIUH JIOJKEH UMETh MTOCTOSIHHOE 3HAYCHUE.
19. Tpunmun [laynu yTBepkmae, 4To B KaKJIOM KOHKPETHOM KBAaHTOBOM COCTOSIHUH
MO>KET HaXOAUTCS TOIBKO OJIUH JIEKTPOH, T.€. Ha OAHOU AO 31IEeKTPOHBI pa3IUYarOTCs:
1) n;
2) 1
3)s
4) m.
20. Kakyro eMKOCTb UMEIOT S-, p-, d-, 1 f-moxypoBHH?
1) 2,6, 10,14;
2) 1,3,5,7;
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3)2,4,8,12;
4) 2,6,10,16.
21. Ha ocHoBanmu mnpuHuuna Ilaynum paccunTaiiTe €MKOCTb TIEPBBIX YETBIPEX
SHEPTreTHYECKUX CIIOEB:
1)2,6, 18, 32;
2)2,8,16,32;
3)2,8, 18, 32;
4) 2,8, 18, 30.
22. 3amoJIHEHUE KBAaHTOBBIX YPOBHEM M NOXYypOBHEH MPOMCXOAUT IO MPHUHLMILY
MHHHMMYMAa SHEPIHH, T.€
1) nepBBIMU 3aII0JIHAIOTCSA YPOBHU U MOAYPOBHHU C MUHUMAJIBHBIM YPOBHEM SHEPTUU;
2) 3amojHEHHE YPOBHEM M TMOAYpPOBHEM NPOUCXOAUT B TMOPSAAKE YMEHbBIIECHUS
SHEPIUY;
3) sHeprusi KBAHTOBBIX YPOBHEH JI0JIKHA BO3pacTaTh, a MOJypPOBHEH YMEHbLIATHCS.
23.  DNeKTpOHBl OJHOIO 3SHEPreTUYECKOro IOAYPOBHs; OJHOW aTOMHOM OpOHUTaIH
OTJINYAIOTCS CIECAYIOUIMMU KBAHTOBBIMH YHCIIAMU:
)mu s;s
2) nul;m
3)su n;m
4)mmu ;s
24. C TOYKM 3pEHHs CTPOEHMS aroMma IpHUpPOAAa NEPUOAMYHOCTH CBOMCTB 3JIEMEHTOB
00ycIoBIIeHa:
1) 3apsa0M sipa U YUCIIOM IIEKTPOHOB;
2) nocnea0BaTeIbHOCThIO 3a0THEHNS KBAHTOBBIX YPOBHEH U MOAYPOBHEH;
3) nepruoOAMYHOCTHIO IOBTOPEHUS JIEKTPOHHON KOH(UTYpaLluU aTOMOB 3JIEMEHTOB;
4) eMKOCTBIO KBAHTOBBIX CJIOEB.
25.®Pu3ndeckuil CMbICI NOPAIKOBOro HoMepa 3inemenTa B [IC Menzeneesa
1) HOMep mepuoa;
2) HOMep TpyTIIbI;
3) NONOKUTENbHBIN 3apsi/l Apa U KOJIMYECTBO JIEKTPOHOB B ATOME;
4) 4ucio HEUTPOHOB B sAApeE.

Kputepuu orieHMBaHMs TECTOBBIX 3aJaHUIA:

- OIIEHKa «HEYAOBIIETBOPUTEIHHOY - 32 20-40% mpaBMIILHO BHITTOJIHEHHBIX 33JJaHUN;
- OIIEHKA «YIOBIETBOPUTENBHO» - 32 50-70% NpaBUILHO BBHITOJHEHHBIX 3aaHHIA;

- OLIEHKA «XO0poIIoy - 3a 70-85% mpaBHIILHO BHITIOJIHEHHBIX 3aJaHUN;

- OIIEHKa «OTJIMYHOY - 3a NMPaBUJIbHOE BBIMOIHEHHE Oosiee 85% 3aaaHuii.

11.1.5. TunoBsble 3a1aHNA 1JIs1 KOHTPOJIbHON PadoThI

KOHTPOJIBHASI PABOTA Ne 3
TEMA «KOMIIVIEKCHBIE COE/IUHEHMUSI»
BAPUAHT 1
1. B pactBope kommuiekcHoi coimu CoCO;Cl.4NH; oOHapykeHbl 1Ba HWOHA, OIWH W3

kotopeix Cl. KakoBel koopauHaTHas ¢opmyla 3TOH COJH, CTENEHb OKHUCICHUS U
KOOPJMHAIIMOHHOE YHCIIO IIEHTPAILHOTO aToma?

1) [CO(NH3)4C1]CO3,+3,4

2) [CoCO;3CI(NH3)4]; +2; 6.

3) [Co(NH3),CO3]Cl;+3;6.

4) [ CoCO;CI].4NH3; +2; 5.

5) [Co(NH3),CO;CI1].2NH3; +3; 5.
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2. Kakoe Ha3zBanue cooTBeTcTBYET KoMIiekcHou conu [Co(NH3)sH,O]Cl5?
1. AkBaammunkoOanbTa(ll)—xmopun;
2. [lentaammun-akBakob6ansTa(ll) — xmopun;
3. Xnopun nenrtaakBa-kooansTa(ll);
4. Xnopua mneHTaammuHakBakoOansTa (II1);
5. Xnopun neHraammuHakBakoo6anbta (II).

3. Kakue BanenTHble opOuTanu aroma kobansta (I11) mpuHuMarot yyactue B 06pa3oBaHUN
cazeil B moHe [Co(CN)g]*? KakoBbl THI TMOPUAM3ALMH BAJCHTHBIX OpOMTANCH U
MPOCTPAHCTBEHHAS CTPYKTYpa 3TOro HOHA?

1. sp’ @ Terparap.
2. sdp® & TpuroHanbHas nMpaMuza.
3. d’sp’ @ okrarap.
4. sp’d & KBagpaTHas nMpaMuza.
5.sp’°d’ & oxkrasup.
4. Kakue 13 cieayromux KOMIUIEKCHBIX COEIUHEHUN HE OKPAIICHbI:
I - [CI‘(NH3)2(H20)(NO3)3],
Il - Na[Ag(NOy),] ;
III - [Ti(H,0)6]Cl5?

5. Kakue u3 npuBeeHHBIX COSAMHEHH SIBISIFOTCS ABOUHBIME cosiMu: | - Ko[ZnCly]; 1T -
[Zn(NH3),4]Cly; 1II - K,[Zn(OH)4], ecnu K, cootBeTcTBeHHO pasHsbl: 33,0; 3,5:10710 1 3,6:10°16?
KakoBa koHueHTpanust nOHOB 1MHKa (B Mosib/l) B 0,1 M pacTBope TeTparuapOKCOIIMHKATA
Kanus, coaepxkaiiem uz0obtTok 0,1 mons/m KOH? BapuanTtel 0TBETOB:

BAPUAHT 2

1. IIpu neiictBum Ha 1 M pactBopa PtCl4.4NH; nutparom cepedpa (I) B ocagok Beimazaer 2
Moutst xjopuaa cepedpa. KakoBa koopauHaiimonHas popmyJsia ¥ Ha3BaHUE KOMIUIEKCHOM coyn?
1)[Pt(NH3)4Cl5]Cl xnopun Terpaammunxioporiatusa (II);
2) [Pt(NH3)4]Cly Terpaxnopua terpaammuninia-Tunbi(1l);
3) [Pt(NH3)4Cly] xmopun terpaammunmia-Tuabi(1V);
4) [Pt(NH3)4CL]Cl, xnopun auxiaopo-teTpaaMMuHILIaTUHBI(IV);
5) [PtCl4]-4NH; Tetpa-ammuHoTeTpaxiopormnataaa (IV).
2. Uon Be?" sBnsercs Oojee THIMYHBIM KOMILIEKCOOOpA30BATEIEM, YEM OCTAIIbHBIE
anemenTsI [IA rpynner? Yem 310 06yciioBieHo?
1.MeHbpIMM pagilycoM KaTHOHA OepuIIns;
2.bonbmmm paanycom KaTHOHA Oepuitns;
3. MeHpIUM 3apsiioM KaTHOHA OeprTHs;
4. bonpMM 3apsA0OM KaTHOHa OepuIIus;
5. bonpuM NOJASPU3YIOIIUM AEHCTBUEM KaTHOHA OepuIus.

3. Kakue opOutanu atoma kod6anbeta (I1I) npuHrMaroT yuactue B oOpa3oBanun ? -cBsi3eii B
none WRCoF,#>-? KakoB THN TMOpUIM3AalM¥ BaJECHTHBIX OpOMTANeld M HPOCTPAHCTBEHHAS
CTPYKTypa 3TOro HoHa?

1. d’sp?, okTasp;
2. sp’d?, okrasap;
3. sp*d, kBajpaTHas MUpaMUA;
4. dsp?, TpuroHanbHas MUpaMKIa;
5. sp’, TeTpasp.
4. CocraBbTe CIEKTPOXUMHUYECKUN PSIZL TUTAHIOB.
1) CI'<F < H,0 < NH3;
2) NH; <H,0<F < Cl_;
3) H,O <F < CI'<NHj;
4) F<H,0 <NH;< Cl_;
5) ClI'<H,O <F < NHs.
5. Bo3moxHO 1 B3aumogeicreue Mmexay pacrsopamu Ko[Hgls] u KBr u nouemy?
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1) HeBO3MOXKHO, Tak kak K,[Hgls]* > K, [HgBry]*;
2) BO3MOXHO ¢ oOpazoBanuem Hgl,;

3) HeBo3MOXKHO, Tak Kak K, [Hgl,]* < K, [HgBr4]*;
4) Bo3MoxHO ¢ obpazoBanuem K,[HgBr1y];

5) BO3MOYKHO, HO TOJIBKO IIPHU CIUIABIECHHH.

BAPUAHT 3
1. Kakas ¢opMyma cooTBETCTBYyeT Ha3BaHMIO: TekcaxioporuatuHat (IV) ammonus?
KaxoBbl KOOpAMHALIMOHHOE YHMCIIO U 3aps]] LIEHTPAJILHOTO MOHA-KOMILIEKCO0Opa3zoBaTeis?
1) [Pt(NH;)4Cle]; 7; 2;
3) NH4[PtCls)Cl1 5; 4;
4) [(NH4),PtClg]; 6; 4;
5) (NH4),[PtCle]; 6; 4.
2. Kakyro u30MeTpuio NposBIsSeT KOMIUIEKCHOE coenHeHne coctaBa CoBrSO4. SNH;?
1-reoMeTpHuUEeCcKyIO;
2-MOHU3AIMOHHYIO;
3-KOOpIUHAIIMOHHYO;
4-reoMeTpUUECKYIO U HOHU3ALIMOHHYO;

5-Bce TpH.
3. Kakue BanentHsle opOutanu atoma Hukens (II) mpuauMMaroT ydactue B 00pa3oBaHHH

?-caseit B wone [NiCl]>*? KakoB Tunm rubpuaus3alMu BaJCHTHBIX oOpOUTanel W

MPOCTPAHCTBEHHAS CTPYKTypa 3TOr0 HOHA?
1) sp?; kBazpar;
2) dsp?; xBazpar;
3) dsp?; Terpasp;
4) sp®; terpasp;
5) dsp’; kBaapaTHas MUpamMKa;
4. Kax pacnpenenensl d-3nekTpoHsl B okTasapuueckoM noHe [Cr(H,0)¢]*" ecmu  H,O
SIBIISICTCS JIMTAHIOM CJIA00TO TOJIsT?
1) da’d,%
2) da%d,’;
3)da'd/:
4) da’d,%;
5) da'd,’
5. KakuMM 3 TIEPEUnCIEHHBIX CIOCOO0B MOXKHO pa3pyiuuTh Komiuekce [Fe(CNS)4] !
I — pa3baBuTh BOON;
II — noGaBuTL aMMHUaKa;
III —qo0aBUTE HMAHWI KaJIK;
IV — no6aButh dhropun kaus?

BAPUAHT 4
1. KakoBbl koopauHaIMoHHas (opMyIia, HOMEHKIATYpHOE Ha3BaHHWE, KOOPJWHAIMOHHOE
YKCIIO ¥ CTENICHb OKUCIICHHSI KOMIUIEKCOOOpa30BaTeIs JKEITOM KPOBSIHOM conn?
1) K;[Fe(CN)g]; rekcanmanodeppat(Ill) kamus; 6; 3;
2) K4[Fe(CN)s] ; rekca-iuanodeppar (1) xanus; 6; 3;
3) K4[Fe(CN)g]; rekcanmanodeppat(Il) kamus; 6; 2;
4) KFe[Fe(CN)¢]; rexcarmanodeppat(Ill) xanus; 6; 2;
5) Fes[Fe(CN)g],; rexcanmanodeppat(Ill) kanus; 6; 3.
2. Kakme w3 wmomos (Fe*, Co*, Fe*', Co’") mnpossuaior HanOONbIIYIO
3JIEKTPOHOAKIIENTOPHYIO CIIOCOOHOCTH U Y€M 3TO O0YCIIOBIIEHO?

1) Co?" - MeHBIIUM paMyCOM KaTHOHA;
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2) Fe?* - MeHbIIMM 3apsA0M KaTHOHA;

3) Co’*" - GonbmIMM pauycoM KaTHOHa;

4) Co" - MEHBIIUM paiiyCcOM, OOJIBIIUM 3apSAIOM KATHOHA;
5) Fe’* - MeHbIMM pasinycoM, GOJBIIMM 3apsI0M KaTHOHA.

3. Kakue BasnenTHble opoutanu noHa kodansra (III) npuauMaroT yyactue B 00pa3oBaHHH
?-ceaseii B none [Co(NH3)g]*"? KakoBbl THI TMOpHAM3AlMKM BAlEHTHBIX OpOMTANEH M
IPOCTPaHCTBEHHAsI CTPYKTYypa 3TOro HoHa?

1) sp*d?; oxTasmp;
2) sp’; TeTpasp;
3) d?sp?; okTarp;
4) dsp’; TpUroHaIbHas IMPAMULIA;
5) d?sp®; oxrasmp.
4. KakoBa cremneHb aucconuanuu kKomruiekcHoro nona B 0,1 M pactBope cynbgata
terpaammuamenn (11)? K,=9,33.10713,
1)6.1072,
2)1,2.10%,
3) 8,2.1073,
4)5.107%,
5)0,2

5. Kak MOXHO pa3faenuTh cMech noanuaa 1 xyiopuaa cepedpa (I) u Ha yeM 310 pasjaeneHue
OCHOBaHO?

1) no6asuts kpuctayisl Agl u AgCl B ropsiuyio Boay, YTO MO3BOJUT PacTBOPHUTH
OJIHY W3 COJIEH;

2) NpOKAJIUTh CMEChH, YTO MO3BOJIUT PA3JIOKUTh OJIHY U3 COJIEH;

3) obpaboTaTh pacTBOPOM aMMMaKa, YTO MPHUBEAET K 0Opa30BAHUIO PACTBOPUMOIO
ammuHokomiuiekca cepeopa(l) uz AgCl;

4) o6paboTaTh pacTBOpP CBETOM;

5) pa3nenuTh CMECh HENb34.

6. O6paboTaTh pacTBOPOM aMMHaka ¢ oOpa3zoBaHHEM aMMMHOKomJiekca cepebdpa (I) u3
Agl.

BAPHUAHT 5

1.KakoBa crenens okucienus u KU koMriekcooOpa3oBartensi B COSAMHCHUSX
I-[Ni(En);]CL,
I1- K5[Cr(C204)s],
HI-[Cr(H,0);(OH)5]?
1)I-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;II1-2. 6;
4)1-2.6;11-3.3; 111 -3. 6;
5)I-2.3;11-3.3; II-3.
6). En - sTunenamamun
2. Kakoii xommuekc, nmapamaruutHeii [CoFg]® win nuamarsutaeii [Co(NHs)s]* menee
XMMHUUYECKH PEaKIIMOHHOCIIOCOOEH ?
1) [Co(NH3)6]*" , Tak kak pazmep auranaa GoJbIie;
2) [CoF¢]*, Tak kak pasMep JUraHaa OoJblie;
3) peakIoHHasi CHIOCOOHOCTh OIU3Ka,
4) [CoFg]*, Tak Kak G - cBA3M Ooliee NPOYHBIE M3 — 3a BHYTPHOPOUTAIILHOM
rubpuauzanyu AO;
5) [Co(NH;3)s]*", Tak kak 6 — cBa3u Gojee MPOYHBI M3 — 33 BHYTPUOPOUTAIBLHOM
rubpuauzanu AO.
3. Kakue 13 KOMIUIEKCOB ABJISIOTCSI BBICOKOCITUHOBBIMH
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I — K3[Fe(CN)g], 1T — [Fe(H,0)]CI3, I — [CoFg]*?
1) Bce Tpu;

2) 11, II;

3)LIL

4) L 1II;

5) Bce HU3KOCITMHOBEIE.

4. Koncranra mHectolikoctu uoHa [Ag(CN),]”  cocraBmser 8.10%2.  Beluuciure
KOHIIeHTpanuio noHoB cepedpa B 0,01 M pactBope xommuiekcHoro coenunenust K[ Ag(CN),],
conepsauiem, kpome toro, 0,05M NaCN B iutpe pacTBopa.

1)4.10°3,
2)2.10°18,
3) 3.102,
4)5.108,
5)0,5.10°1°,

5. Kakue U3 nepedyrcieHHbIX TPYIHO PAaCTBOPUMBIX B BOZIE THAPOOKCHIOB PACTBOPSIOTCS B
niesiovyax u nmoiemy?

I - Al(OH)s;

II - Zn(OH); ;

[T — Ca(OH); .

1) Bee Tpu, Tak Kak SIBJISIFOTCS] KUCIIOTHBIMU THJIPOOKCUIAMH.

2) I, II, Tak Kak ABISIOTCS  aM(OTEpHBIMU  THAPOOKCHIAMHU, 00pasys
TUIPOKOMITIIEKCHI.

3) I, Tak kak sBiseTcs aM(OTEPHBIM TUAPOOKCUIOM.

4) II - o Toif ke Npu4YnHe.

5) III, Tak Kax sIBJISE€TCSI OCHOBHBIM I'MIPOOKCHIOM.

BAPUAHT 6

1. KakoBbl ¢opMyssl U Ha3BaHHUsSI KOMIUIEKCHBIX HOHOB KoOambra (III) ¢ nuranmamu:
C204_2, 8203_2 (K‘I=6)‘7
1) [Co(C,04)6]* rexcaokcanatoxobansTat (I11) — HOH.
[Co(S,03)6]* rexcatnocynbparoxodansrar(Ill) — HoH.
2) [Co(C,04)3]*" Tpuokcanarokobansrar (111) — nom.
[Co(S,03)3]* TpurHOCYIB(aToKOGanbTar (I11)— HoH.
3) [Co(C,04)4]° TeTpaokcanarokobansrar (I11) — nom.
[Co(S,03)4]° Terparrocynbdarokodansrar (I11)— nom.
4)[Co(C,04)3]* TpuokcanaTokobansTaT (11I) — HOH.
[Co(S,03)3]> tputHOCYIBpaTokobansTaT(111)— HoH.
5)[Co(C,04)6]°" rexcaokcanarokobansrat (I11)— 1oH.
[Co(S,03)6]>"  rekcarnocynbdarodansrar (I11)— Hom.

2. Kakoii u3 nonos 6onee ycroituus [Fe(CN)y]* (I) umu [FeFg]* (II) u nouemy?

3. Kakue BanentHele opoutanu wmapranua (IV) npuHumarot yyactue B 00pa3oBaHUH G —
cBaseil B mone MnClg?? Kakos Tun ruOpuaM3aliy BaJeHTHBIX OpOMTanell aToMa Maprasuia
(IV)? sp?; 2. d* ; 3. d’sp?; 4. sp3d?; 5. d*sp*

4 Kakue u3 noHoB sisioTcs okpamennbiMu: Zn(H>0)e2" (1), Co(H,0)s2" (IT), Ni(H20)e"
(III)?

5.B03MOKHO 711 IPOTEKAHUE PEAKIINU

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

1) mer, Tak kak K, [Ag(CN),] <K, [AgCl,] ;

2) ner, Tak kak KCN nozaBepraercsi ruiposnsy;

3) na, tak kak K, [AgCL>K,; [Ag(CN),]

4) Her, Tak Kak XJOpUIHBIE KOMIUIEKCHI cepedpo (I) He oOpasyer;
5) na, HO TOJIBKO B TBEPIOH (hasze.
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BAPUAHT 7

1.KakoBa dopmyna rexcanuanopeppara (I1) kanua? KakoBbel KOOpAMHAIIMOHHOE YUCIIO U
CTETeHb OKUCIICHUSI KOMILJIEKcooOpa3oBarens?
1. Ky[Fe(NCS)¢]; 6; 2;
2. K4[Fe(CN)g]; 65 3;
3. Ks[Fe(CN)g]; 6; 2;
4. K;[Fe(CN)sCOJ; 6; 2;
5. K4[Fe(CN)g]; 6; 2.

2. llpu neiictBuun Ha 1M pactBop PtCls.6NH; nHutpata cepeGpa B 0cagoK BbIIANaeT
yeTeipe Mot xjopuaa cepedpa (I). YcTaHoBUTH cocTaB BHYTpeHHEH c(epbl KOMILJIEKCHOTO
noHa u ¢popmyiy coiu. OTBeT 000CHOBATE.

1. [Pt(NH;)]Cly;

2. [Pt(NH3)6CI]CI3 )

3. [Pt(NH3)¢CL,]Cly; 4. [Pt(NH3)6CI5]CI;
5. [PtCl4](NH3)e.

3. Kommiekcnoe auamarautHoe coeauHenue Fe(CO)s umeeT CTpyKTypy TpUTrOHATBHOU
ounmpamuzapl. Kakue BalleHTHbIE OpOWMTanM aTroma JKelle3a NPUHUMAIOT Y4YacTHE B
00pa3oBaHNM G — CBS3€H U KaKOB THI UX THOPUIU3AIINH?

1. d’sp;
2. dsp*

3. sp’d;
4. sp’d?;
5. spd

4. Kak pacrnpeeseHsl d-2IeKTPOHBI B TETPadIPUYECKOM KOMILIEKCHOM HoHe [NiClI4]>?

1. debdy?;
2. dy*de*;
3. de*dy4;
4. de’dy*;
5. dy®de?

5.CkonpKo MoJielt aMmmMuaka qoJbkHO conepxkaTthesi B 1u1 0,1M pactBopa [Ag(NH3),]NO,,
qT00Bl TpubaBieHue 1,5 r xmopuaa kamus K 1 11 pacTBOpa HE BBI3BAIO BBIMAJIEHUS OCAIKa
AgCI? K, [Ag(NH3),]"=5.9.10%; Tpagcr= 1.6.10°1°

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

BAPUAHT 8
1. KakoBa d¢opmyna xmopuaa TeTpaammuH-auxigoporiatuael  (IV)?  KakoBsl
KOOPJMHAIIMOHHOE YHCIIO U CTENICHh OKUCIICHUS KOMIUIEKCOOOpa-30BatTes?
1) [Pt(NH3)6CLs]; 6; 4
2) [Pt(NH;)sCL]CL 6; 4;
3) [Pt(NH3)4CL]CL; 6; 4;
4) [Pt(NH;),CLs]; 4; 4;
5) [Pt(NH;)4CL]Cl,; 6; 2.
2. CKOJIBKO T€OMETPUUECKUX U30MEPOB UMEET OKTA3PUUECKOE KOMIUIEKCHOE COCTMHEHHE
coctaBa PtCI4.2NH5?
1) 0;
2) 1;
3) 2;
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4) 3;
5) 4.
3.KakoBa cTpykTypa TeTpakaOOHWIAa HUKEJS, €CIM M3BECTHO, YTO 3TO HHU3KOCIUHOBBIH
JMaMarHUTHBIA KOMIUIEKC?
1) kBagpartHas;
2) nupaMuianbHasi;
3) okTasIpuueckas;
4) TeTparapuyecKas;
5) TpuroHanabHO-OUIIMpPaMHIAIbHAS.
4 Kakue u3 mepedncleHHbx akBanoHoB okpamensl: [Cu(H,0)4]" (1), [Cu(H,0)q)*" (ID),
[Fe(H20)6*" (II)?
HI
2) 1I;
3) III;
4) L1I;
5) 11, I
5.Kak MoxHO nosyuuts Tetpaitogomepkypar (II) kamus?
1) pactBoputs Hg B KJ;
2) B3aumogeiicteuem J u Hg;
3) B3aumogeiicreuem conu pryTH (II) B u3bbITKE KJ;
4) u3 noauIa pTyTH U 000 cou Kanusl.
5) NOMYYUTH HENB3sI BCIAEACTBHE HEITPOYHOCTU COECTUHEHMS.

BAPUAHT 9

1.KakoBa d¢opmyna komruiekcHoro coeaunenuss cocraBa Co(CN);-:3KCN, ecnu
KOOPAMHAIIMOHHOE YHCIIO KOMITJIEKCOOOPa30BaTessi paBHO 11€CTH?
1. K,Co[K(CN)gl;
2. K[Co(CN)5]CN;
3. [K5Co(CN)s];
4. K5[Co(CN)s];
5. Co[K;3(CN)g].
2.Kakas xucnora H;PO, nnin HPF¢ Gonee cunbHas u moyemy:
1. I - Tak KaK sIBiIsIETCS TPEXOCHOBHOM.
2. 1II - Tak xaK sBIISIETCA OJMHOOCHOBHOM.
3. II - Tak Kak sBJSAETCS KOMILJIEKCHBIM COEIMHEHHEM C NPOTOHOM BO BHEIIHEW
chepe.
4.1 - Tak KaK CBSI3U B MOJICKYJIC HOHHBIC.
5.1 u II 6nu3ku no cue.

3. Kakue opOuTany riaTuHbI y4acTBYIOT B 00pa30BaHUM XMMHYECKOH CBSI3U B XJIOPHUJIC
terpaammuHIiaTuHbl (I1)? KakoB tunm rubpuanzanuu opOutaneii  KOMIIEKCOOOpa3oBaTess
U CTPYKTypa KOMIUIEKCHOTO HOHA?

1. dsp? -kBajpar;

2. d%sp’ - okTasmp;

3. sp® - KBajgpaTHas NUPAMKJA;
4. sp® — KBajpar;

5. sp>d® — oxTasp.

4. Jlanpl mapaMmeTpel paclieIUieHWss B TOJ€ JIMTaHaoB A, ompeaencHHbIS
crekTpockonudecky, s kommiekcos xpoma (I11): [Cr(CN)g]*; [CrF¢]*; [Cr(H,0)s]*".

CocTaBbTe CIEKTPOXUMUYECKUH PSJI JIUTAH/IOB.

1) FF<CN-<H,0 <NCS < NHj3;
2) CN"<NH; < <NCS < H,0 <F7;
3) H,O < FCN < NCS" < NH3;
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4) F> H,O > NCS > NH;3;> CN;
5) CN"> NH;3> NCS > H,0 > F-.

5. Ckonbko noHOB 1IMHKA Haxonutcesa B autpe 0,05 M pactBopa Kr[Zn(CN)4] (Ky =1.3.10
17),conepxaiem, kpome Toro, 0,05 Mot KCN? Crenens mucconuanuu KCN npHHATE paBHOIA
1;

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

5) 2.10%2.

BAPHUAHT 10

1. HazoBure coenunenue, koropoe mnoiyuaercs npu B3aumopeiictsun Fe(CN), u KCN,

€cJIi KoopauHaIroHHoe yucio xenes3a (II) paBuo mectu?
1) unanun xenesa (I11);
2) rexcapomanodeppat(Il) xamus;
3) unanun rexcaponanoxene3a(ll);
4) rekcarmmanodeppar(ll) kamus;
5) rekcaraHoesne3o - Kajaui.

2. UeM MOXHO OOBSICHUTH MHOTOOOpa3ue W MPOYHOCTH KoMmIuiekcoB noHa Cr(II1)?

1) BBICOKMM TMOJIOKUTEIBHBIM 3apsi/IOM HOHA,
2) MajbIM painycoM HOHA,
3) HanmmuueM cBoOOAHBIX d-opOuTaliell MpeIBHEIIHETO YPOBHSI.
4) MPOYHOCTHIO G - CBsI3eH 3a cUeT BHYTpHOPOUTAIbHOU ruopuau3anuu AQO,
5) BceMU mepevrclIeHHBIMU BhIIIIC TPUYUHAMH.

3. Kakue BasieHTHBIE OpOUTAIM XpoMa NMPUHUMAIOT y4acThe B 00pa30BaHUU G - CBA3CH B

none [Cr(H,0)q]**? Kakos tun rubpuausamun AO atoMa XpoMma U CTPYKTypa 3TOro HoHa?
1) d’sp?; oxrasp;
2) d’sp?; Terpasp;
3) sp*d?; okTasp;
4) d’sp?; mecTHyTONBHUK;
5) dsp?; TpuronansHas GUITMPaMHUIA.
4. KakoBbl MAarHUTHBIE KOMIUIEKCHI cleayromux Komiuiekcos: I-[Fe(CN)¢]*, II-
[Fe(H,0)6]*"?
1) 06a mapamMarHuTsl,
2) I - mapamarnures, Il - nnamaraures,
3) II - mapamaruureH, | - Amamaraures,
4) Ob6a mTnaMarHuTHBI,
5) OnpenenuTb MAarHUTHBIE CBOMCTBA HEMb34.

5. Haiitu wmaccy cepebpa, Haxomsmerocss B Buae uoHoB B 0,5 m 0,1M pactBopa
Na;[Ag(S203),] autunocynsdpatoaprenrara (I) Harpus, coxepxkaiieM, kpome toro, 0,1Monb/a
tnocynbdara Hatpus. K, [Ag(S;03),]* = 1,1-1022,

1)5,9-10%;
2)9-10°1,;
3) 510,
4)1,2-10%;
5) 6:1071,

BAPUAHT 11
1. Ilpu neiictBuu Ha 1 M pactBop PtCly2NH; HUTpaToM cepebpa ocagok HE BbINAAAcCT.
KakoBa koopanHanrionHnasi opmMyia KOMIUIEKCHOTO COCTUHEHHUSI?
1. [Pt(NH3)2C12]C12;
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2. [Pt(NH3)2C13]C1,
3. [Pt(NH;3)>Cls];
4. [Pt(NH3)2C1]C13,
5. [Pt(NH3)4]Cla.
2. Kakywo wuzomepuro mposBIsitoT KomruiekcHble coenuHeHus: [Cu(NH;)4][PtCly] u
[Cu(NH;)4][ CuCly]?
1) reomeTpHUUECKy10;
2) MOHU3AITMOHHYIO;
3) KOOpAMHALIMOHHYO;
4) Bce Tpu;
5)1n2.
3. Kakue BaneHTHbIE opOMTaNu aToMa KoOanbTa MPUHUMAIOT yyacTHE B 00pa30BaHUU O-
ceaseit B none [CoCly]*? Kakossl Tun rubpumusanun AO KoGanbTa U CTPYKTypa 3TOro HoHa?
1) dsp?; kBaapar;
2) sp’; KBajpar;
3) d?sp?; okTasrap;
4) sp*;rerpasp;
5)sp® d%; oxTasmp.
4. Kakue U3 nepednciIeHHbIX KOMIUIEKCHBIX coennHeHuid mapamaruTHbel: | - Na[AgCl,],
II - Na4[NiF6], III - Kz[PtClé]?
1) Bce Tpy;
ARR
3) LIL;
4) Bce AMaMarHUTHBL;
5) ILIL
5. Kouuentpauus noHos cepebpa B 0,1 M pactBope [Ag(NH;3),]NO; pasna 1,2:1073
monp/.  Kakoil momkHa ObITh KOHIEHTpauus: H30BITOYHOrO aMMHaka, 4to0bl [Ag']
ymenbimmiack B 100 pa3? K, [Ag(NH3),]" = 6,2:10°%.
1)3-10%
2)2,2810%
3)4,21-10°;
4)5,02-10%
5) 4108,
BAPHUAHT 12
1. KakoBbl popmyra u creneHb OKHUCIEHHUS KOMIUIEKCOOOpa3oBareisl B NEHTaKapOOHMIIE
xenesa?
1) [Fe(CO)4]Cly; 2;
2) Hy[Fe(CO)4]; 3;
3) [Fe(CO)o]; 0;
4) [Fe(CO)s]; 0;
5) [Fe3(CO)1al; 2.
2. Ilpu peiictBuu BaCl, Ha 1 Monb pactBopa coenuneHus CoBrSO4-5NH; ocaxmaercs 1
moustb BaSO,4. KakoBo KoOpaMHAIIMOHHOE CTPOCHUE COCTUHECHMUS?
1) [Co(NH3)sBr]SOy4 ;
2) [CO(NH3)5SO4]BI',
3) [Co(NH3)s Br SO4];
4) [CO(NH3)5]BI‘ SO4;
5) [CoBrSO4]-5NH;.
3. Kakue BaneHTHBIE OpOMTAIN aTOMa MEU IPUHUMAIOT ydyacTue B 00pa3oBaHUM G-CBS3€H
B none [Cu(NH3)4]>?
KaxkoB tun rubpuauzammu AO Meau u CTpyKTyp 3TOTO HOHA?
1) dsp?; kBazapar;

51



2) sp’; TeTpasap;
3) dsp?; TpeyronbHas GunupamMua;
4) sp’; KBajpar;
5) sp>d?; oxTasmp.
4. Kak pacnpenenenbl d-3JeKTpOHbI 1O OpOUTANsAM IEHTPAJBHOIO aromMa B
oktasapuaeckoM komiutekce [Cr(CN)g]*” u mouemy?
1. de?dy’;
2. de'dy?;
3. de’dy’;
4. de’dy?;
5. de’dy?.
5. Tlouemy AgCl, AgBr, Ag] xopomo pactBopsitorcsi B pactBope KCN, a B pacTBOpe
ammuaka pactBopsitorcs nuib AgCl u AgBr ?
1) noromy, uyto KCN Gosee cUIbHBINA AIEKTPOIUT, YEM aMMHAK;
2) tak kak K [Ag(CN),] << K, [Ag(NH3),]";
3) TaK KaK HPAgJ << HPAgCl,AgBr 5
4) Tak KaKk aMMHayHble KOMIUIEKCHI MOTYT COZEp:KaTh BO BHEIIHEH cdepe TOIbKO
XJIOPU WA OPOMHUI-UOHBI,
5) TaK KaK TP gy << TIPgci agnr > @ Ky [Ag(CN),] << << K, [Ag(NH3),]".

BAPHUAHT 13

1. KakoBbl koopauHanroHHasi ¢opMyJia, CTEIIEHb OKUCICHHUSI U KOOPIUHAIIMOHHOE YHUCIIO
KOMILIEKCO0Opa3oBates B TeTparuapokcokymnpare (I1) kanusa?
1) K[Cu(OH)4]; 3; 4;
2) Ko[Cu(OH)4]; 2; 4;
3) K4[Cu(OH)4]; 0; 4;
4) Ko[Cu(OH)4]; 4; 4;
5) K5[Cu(OH)s]; 3; 6.

2. Kakue BanentHeie opourtanu aroma Hukens (II) mpuauMaroT yuactie B 00pa3oBaHHUHU G -
csaseii B moHe [Ni(CN)4]*, ecnm woH auamarauteH? Kakos Ttun rubpuamsamun AO
KOMILJIEKCOOOpa30BaTelist U CTPYKTypa JAaHHOTO HOHA?

1) sp?; xBagpart;

2) sp’d; xBaspar;
3) sp’; Terpasp;

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

3. Kak pacrmpeneneHsl BaJleHTHBIE 3JIEKTPOHbBI HOHA KoMmIuiekcooOpazoBarens Fe (II) mo d —

OopOUTANISIM B HU3KOCITHHOBOM KOMILIEKCE?
1) de*dy?;
2) de2dy*;
3) de’dy?;
4) debdy?;
5) de’dy®.
4. KakoBa konmeHtpauus nuranma (Momnn/m) B 0,1 M pactBope [Cu(NH3)4]SO4? K,
[CU.(NH3)4]2Jr = 2,2. 1013

1)5.103;

2)6,1.10%
3)6,2.102;
4)2,4.1073;
5)2,2.10°1°

5. Kakoe coenunenmne o0pasyercs mpu paCTBOPEHUHU TUIATUHBI B «IIAPCKOW BOAKE»?

1) PtC14;
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2) Hp[PtCly];
3) Hy[PtCle];
4) P(CL,;

5) PtO.

BAPUAHT 14

1. Hammucate ¢opMyIibl ¥ Ha3BaHUS KOMIUIEKCHBIX MOHOB: KOMILIEKcOoOpa3oBaTels - Zn,
KOOpAMHALIMOHHOE Ynclio - 4, muranael - NH; u OH™.
1)[Zn(NH3)4]" - TeTpaaMHHIIMHKA-HOH;
[Zn(OH),4] - TeTparuapoKCOIMHKA — HOH;
2) [Zn(NH3)4]% - TeTparuapoKCOLMHKAT — HOH;
[Zn(OH),4] - TeTpaaMHHITMHKAT — HOH;
3) [Zn(NH3),]*" - TeTpaaMMUHIMHKAT — HOH;
[Zn(OH),]* - TeTparuapoKCOIMHKAT — HOH;
4) [Zn(NH;),4]**- TeTpaaMMHIIMHKA — HOH;
[Zn(OH)4]* - TeTparuapoKCOIMHKAT — UOH;
5) [Zn(NH3)6]*" - rekcaaMUHIMHKA — UOH;
6) [Zn(OH)4]> - TeTparuapoOKCOLMHKAT — HOH.
2. Iouemy pactBop coiu cocraBa Fe(CN),.4KCN He noka3bIBaeT peakluyu Ha HOHBI Fe' u
CN??
1) BcnencrBue manoit auccounanuu coieit Fe(CN), u KCN;
2) BCIEACTBHE YCTOMYMBOCTH BHYTpPEHHEHW c(epbl KOMIUIEKCHOTO COEIUHEHHS
K4[Fe(CN)sl;
3) B pe3yJbpTaTe MOJHOI0 TUAPOJIK3a 3TOM COou;
4) BcneICTBHE HEYCTOMYMBOCTH JIAHHBIX HOHOB B PacTBOPE;
5) B pesynbrare oOpa3oBaHUS YCTOWYMBOTO KOMIUIEKCHOTO COEAMHEHUS
K;3Fe[K(CN)g].
3. Kako tun rubpugmsanun AO artoma cepedpa (I) B mone [Ag(NH;3),]" u kakoBa
CTPYKTYypa 3TOro HoHa?
1) sp? — TpeyronpHasi;
2) dsp? — kBaapaTHas;
3) sp — IuHEeWHas;
4) sp’ — TeTpasapudecKas;
5) sp>d? — okTa’apuueckas.
4. Ckonpko Mmoneit KCN momxnHO comepxkathest B 1 1 0,01 M pactBopa Ky[Ni(CN)y],
4T06BI KOHIeHTparus NiZ* cocrasmsna 10712 mons/n? K, [Ni(CN)4]>" =1,1.10-3",
1)2,4.10%
2)5,8.10°;
3)3,2.10%,
4)0,5;
5)1,5.10°1°,
5. Kak MoxHO pa3pymmuTth kKomruiekcHoe coequnenne Ky[Zn(OH)4]?
1) npubaBUTH KUCIIOTY;
2) 106aBUTH aMMHUAK;
3) Na,S cBsi3aTh HOHBI IIMHKA B TPYIHO PACTBOPUMBIN CYIb(H]I IIMHKA;
4) uCHoNB30BaTh BCE NMPUBEICHHBIE CITIOCOOHI;
5) ucrnonb30Bath criocoOs! 1 u 3.

BAPHUAHT 15

1. Kakosa KOOpPMHAIIMOHHAS dopmyna KOMIUIEKCHOTO HEIJIEKTPOJIUTA
TpuaMuHTpHUXIOpoKodansTa (111)?
1) [Co(NH3)5]Cls;
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2) [Co(NH;);Cls];
3) [CoCl;].3NH;3;

4) [Co(NH;);CL]Cl;
5) [Co(NH;3)CI]Cl,.

2. Kakue u3 mpHUBEICHHBIX COCIMHEHUH SIBJISIOTCS JABOMHBIMHU COJIIMHU, €CJIM KOHCTAHTBI
HECTOMKOCTH COOTBETCTBEHHO paBHBL [ZnCly]*> 10; [Zn(NH;3)4]*" 3,5.10'% [Zn(CN)4]*
1,3.10172

1) [ZnCly;

2) [Zn(NH3)4]*;

3) Bce conu;

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

3. Kakue BaneHntHsle opOutanu aroma kobansrta (1) mpuHMMaloT yyactue B 00pa3oBaHUH
o-caseil B moHe [CoBry]*? Kakos tun rubpummsanuu AO aTomMa KobGanbTa M KakoBa
IPOCTPaHCTBEHHas CTPyKTypa noHa [CoBry]*?

1) dsp?; kBaapar;
2) d*sp?; oxrasap;
3) sp’; kBajpar;
4) sp’d; kBaapar;
5) sp*; Tetpasp.

4. Ilpu kaxkod KOHLEHTpauuu Br - HOHOB (MOJIB/J) HauHETCs BbIIAJEHUE ocanka AgBr

u3 0,1 M pactBopa [Ag(NH;3),]NOs3, conepxarniem n30bITok 1 Mosb/m ammuaka?
Ky [Ag(NH3),]"=  6,0.10°%; TIPpqp~6.107"°.
1)102%
2)5.108;
3) 6.107;
4)10%
5)2.1071°,
5. Kak moxHO u3 HuTpuTa cepedpa (I) noayuuts HuTpar auamMmmuHcepedpa (I)?
1) B IpUCYTCTBUM CUIILHOTO OKUCIUTENS;
2) npubaBisis U3OBITOK A30THOM KUCIIOTHI;
3) B IpUCYTCTBUH U30bITKa aMMHUAKa;
4) NOMY4YUTh HENb3s;
5) B IPUCYTCTBUU CHIIBHOTO BOCCTAHOBUTEIIS.

11.2. TunoBble KOHTPOJIbHBbIEC 33JaHUSl WJIM HHbIe MATepHaJibl, HeOOXOAMMBIE IJIsl
OLICHKH 3HAHWH, YMEHHIl, HABBIKOB U (WJIH) ONBITA B X0/i¢ MIPOMEKYTOYHOH ATTECTAIlUM IO
AUCHUILINHE

DK3aMeH NPOBOJUTCA B YCTHO-NMCbMEHHON (opMe MO BCceMy MaTepually H3ydaeMoro
Kypca «XHUMHS JJIEMEHTOB)

DK3aMeHAIMOHHBIN OUJIET COAEPKUT 5 BOIIPOCOB U3 PAa3HBIX TEM Kypca.

IK3AMEHAINIMOHHBIE BUJIETbBI

9K3AMEHAIIMOHHBIA BUJET N 1
1. OcHOBHBIE TIOJIOKEHUS KBAHTOBO-MEXaHUYECKON TeOopuH CTpoeHus artomoB bopa.
SAnepnas Mozaens aroma. CTpoeHHE Spa, MacCOBOE YHMCIO, MPOTOHBI, HEHTPOHBI. M30TOMBL
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B TIEPHUOUYECKYIO CUCTEMY.
2. Tlokaxurte, yeMy paBHbl YHUCJICHHbIE 3HAYEHUS KBAHTOBBIX YHCEN [UIsI DJIEMEHTa,
3IEKTPOHHAs KOH(pHUTypauus Kotoporo 4s23d?. Uro xapakTepusyroT 5TH KBaHTOBEIE umcia? Uto
3T0 3a 3nement? Ero cBoiicTBa U mojgy4yeHue.
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3. Kakue BasieHTHbIE OPOUTAIN XpoMa MIPUHUMAIOT y4acTUe B 00pa30BaHUU G - CBA3EH U 110
kakomy Mexanusmy B uoHe [Cr(H,O)s]**? Kakos tun rubpummzanum AO HOHa Xpoma H
CTPYKTypa 3TOro HoHa?

4. JKenezo, k00anabT, HHUKENb. OJIEKTPOHHbIE KOHPUIYpallMd W CTEHEHH OKHCICHUS.
Xumnueckue cBoiictBa. [lomyuenue. [Ipumenenue. Kak U3 uyryHa noiayvaroT cTaib.

5. Hamucate 251eKTpoHHYIO (OpMYJTy XJopa M CE€pbl B OCHOBHOM U BO30YXKIEHHOM
coctosHusX. Ilo anekTpoHHON (opMysie OmpenenuTh MeCTO €ro B IEepHOJUYECcKO cucreme
(rpymity, MOATpYyIITy, MEPUO) U KBAHTOBBIE YUCIIA JJI BaJICHTHBIX JIEKTPOHOB.

DK3AMEHAIIMOHHBINA BUJIET N2

1. I'maBHOE, OpOUTaNBPHOE, CIUHOBOE U MAarHUTHOE KBAHTOBBIE YMCIIA, KAK XapaKTEPUCTHKH
COCTOSIHUSI DJIGKTPOHOB B aroMe. B3auMoOCBs3b MEX]y KBAHTOBBIMU YHUCJIAMU. ODJIEKTPOHHBIE
000J104KH (ci10M), 101000JI0YKHU (IOJCIION), aTOMHBIE opOuTanu. ®opma, OpUEHTALUS U EMKOCTb
AO. IlpogemoHCTpUpOBaTh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacnucath KBaHTOBbBIE
4KCJIa U1 BaJICHTHBIX JIEKTPOHOB atroma Mo.

2. KoBasieHTHass W BOAOpOJHAs CBA3b. MexaHuU3Mbl 00pa30BaHUSl KOBAJEHTHBIX CBSI3EH
BivsiHue BOIOPOIHBIX CBSA3€H HAa CBOMCTBA BEILIECTB.

3. 3aBUCHMOCTH NTapaMETPOB PACLIEIUIEHUS OT MOJIOXKEHUS JIUTaHJa B CIIEKTPOXUMHUYECKOM
psiny. BBICOKO- M HM3KOCIIMHOBBIE KOMIUIEKCHI U OOBSICHEHHWE HMX MArHUTHBIX U ONTHYECKUX
CBOMCTB B Teopuu Kpuctasumueckoro mnois. OOwsicHuth Ha mnpumepax [Cr(NH;)s]Cls u
[Cr(OH)6]Cls

4. @usnuecKkuil CMbBICA BEIMYUH: MOTEHLMAJd HWOHM3AIMH, CPOJICTBO K 3JIEKTPOHY,
3JIEKTPOOTPULATENBHOCTh M JUIIOJBHBIA MOMEHT MOJIEKYJbl. [IepHOgu4YHOCTE B HM3MEHEHUU
pa3MepoB aTOMOB, MX YHEPIHMil MOHU3ALHUH, CPOACTBA K JIEKTPOHY U 3JIEKTPOOTPULATEIBHOCTH.
[IIxana 31eKTpOOTPULATENBHOCTH. IOHHAs ¥ HENONspHAs CBS3U - KPaWHUE ClIydyad KOBAJIEHTHON
cBs3u. CTerneHb HOHHOCTH CBSI3U - KaK OHa onpezensercs?

5. lllemounsle MeTasuibl. XUMHUYECKHE CBOMCTBA. [IpuMenenue.

D9K3AMEHAIIMOHHBIA BUJIET N3

1. DHeprerudeckass CTpyKTypa aTOMOB. YPOBHU U TIOAYPOBHH SHEpPIruu. BrIpOoKIeHHBIE
coctosHus. Yncno AO Ha ypOBHSX U MOAYPOBHsX (B 00ojoukax M mogodosnoukax). Ha mpumepe
BaHA/IUS PACCTaBUTh KBAHTOBBIC YHCIIA JUIS BAJICHTHBIX AJIEKTPOHOB

2. Teopust rubpuansaunu. HanpaBieHHOCTh U KPATHOCTb XUM. CBSI3H. ['eoMeTpust MOJIEKyJI.
Teopus ['mnnecnu.

3. Kak ob6pazyercs komiuiekc K[AI(OH)4] u xakue opburtanu amoMUHHS y4acTBYIOT B €T
oOpa3oBaHMH. YKa3aTb THIN THOPHIW3AIMH, OKPAIIUBAEMOCTh, MAarHUTHBIE CBOHCTBA W
IPOCTPAHCTBEHHOE CTPOEHHE KOMILIEKCA.

4. C nomomuipto Mmetoga MO onpenennTte NOPSAKU CBSI3U B BOJIb(paMe U alFOMUHUU.

5. Tlokaxure, 4yeMy paBHbl UHCJIEHHbIC 3HAUEHHMs] KBAHTOBBIX 4YMCEN MJIs D3JIEMEHTa,
3IEKTPOHHAs KOH(PHUTypanus Kotoporo 4s23d?. UTto XxapakTepusyroT 5TH KBaHTOBEIE umciaa? UTo
9TO 3a 35eMeHT? Ero cBoiicTBa U MOJIyUYeHHUE.

39K3AMEHAIIMOHHBINA BUJIET N4

1. Cnun snexktpoHoB. [Ipunnun [laynu. EMKOCTh 37€KTPOHHBIX ypOBHEH, MOJYypOBHEH U
AO no snexrponam. IIpasuna I'yuna n Kineukosckoro. Jlng smementa Cr 3d°4s' onpenenuts
KBAaHTOBBIC YHUCJA ISl YKa3aHHBIX J3JEKTPOHOB U BO3MOXKHBIE CTENEeHH OKucieHus. CBoiCTBa
XpOMa U €ro NPUMEHEHHE

2. OcHoBHBIC THUIBI XUMUYECKOU cBsi3u. MonHas cBsi3b. KoBanenTHas cBsizb. OOMEHHBIN U
JIOHOPHO-AKLENTOPHBI MEXaHU3MbI €€ BO3HUKHOBEHUS.

3. IpuBectu crpykrypHble (opmynbl coemuHeHnit CH;C1, COCl,, CO,. Yka3arp THIl
ruOpuAM3aIMi U KPaTHOCTh CBsI3ed B JaHHBIX MojiekylaxX. OOBACHUTH pa3iuyusi B OTIEIbHBIX
CBS35X. MOJIEKYJIbI MOJISIPHBIE WIH HET?
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4. T'maBHOE, OpOUTANBHOE, CTMHOBOE M MAarHUTHOE KBAHTOBBIE YUCIIA, KAK XapaKTEPUCTUKH
COCTOSIHHSI DJICKTPOHOB B aToMe. B3amMOCBs3b MEXKIy KBAHTOBBIMHU YHCIAMU. DJIEKTPOHHBIE
0001104KH (CJI0M), T0J000JI0UKH (TIOJICIION ), aTOMHBIE opOuTanu. dopma, OpUEHTAIUS U EMKOCTh
AQO. IlpoaemMoHCTpUpOBaTh BCE B3aMMOCBA3M Ha mpuMepe aroma Mo. PacnucaTe KBaHTOBBIE
quCIIa JJIsl BaJICHTHBIX 3JIEKTPOHOB aToma Mo.

5. Ilonyuenue U NpUMEHEHHUE kKele3a, OTHOLEHUE K BOJIE, KUCIOTaM U IIejiouaM, KOppo3us
€ro B KUCJIBIX U IIEJOYHBIX Cpeax.

DK3AMEHAIIMOHHBIA BUJIET N5
1.MHuoroanexktpoHHble aToMbl. [lopsgok 3aceneHusi ypoBHeW, mnoaypoBHed u AO
anektpoHamu. llpunnmn Ilaymm, IlpaBuna I'ynga m KieukoBckoro. Jlyis Kakux aTOMOB 3TO
npaBwio peanusyerca? [lpuHIMI MHHMMyMa DSHEPIMM TMIpH  3alOJHEHHHM 3JIEKTPOHAMU
nogypoBHell u opOutaneii. OcHOBHbIE M BO30YyKIEHHbIE COCTOSHHMS aTtomoB. Ilouemy mocie
KaJIBIIHS DJIEKTPOHAMH 3amofiHseTcs d-, a He P-TI0lypOBEHb?

2. ? u - cBmsu. Yepes opOUTanu HapucoBaTh CTPYKTypbl Mojekyn auerwiena C,H, u
YKCYCHOM KUCJIOTBL. YKa3aTh TUIIBI THOPUAU3AIIMHI aTOMOB YTJIEpPOa B 3TUX COETUHEHUSX.

3. Kakue BaneHTHble OpOUTaAIM XpOMa NMPUHUMAIOT ydacTHe B 0Opa30oBaHUU G - CBs3EH B
none [Cr(H,0)s]**? KakoB Tunm ruGpummsamuu AO HOHA XpoMa, MAarHHMTHBIE CBOWCTBA,
OKpAaILLMBAaEMOCTb U CTPYKTypa 3TOr0 HOHA?

4. DHepreTuyeckasi CTPyKTypa aToOMOB. YPOBHU M TNOAYPOBHHU PHEPruu. BbuIpoxkieHHbIE
coctosHus. Yucno AO Ha ypOBHSX U MOAYPOBHsX (B 00ojoukax v mogodosnoukax). Ha npumepe
BaHA/IMsl PACCTaBUTh KBAHTOBBIE YHCIIA JJI1 BAJICHTHBIX 3JIEKTPOHOB

5. Teopus rubpuauzanuu. HanpaBieHHOCTh U KPaTHOCTb XUM. CBSI3U. ['eoMeTpust MOJIEKyJI.
Teopus ['mmnecnu.

DK3AMEHAIIMOHHBINA BUJIET N6

1.Ilepnoguueckuii 3akoH M nepuoauueckas cucrema Menneneesa. Ilepuoxn, rpynmsl u
noarpynnsl. CemeiicTBa 351eMeHTOB. [IprunHBl IEpHOANYECKOTO U3MEHEHUS CBOMCTB AJIEMEHTOB.
Haubonee ycroifuuBble 31E€KTpOHHBIE KOH(pUrypauuud aTtomMoB. [lo KakuM QuU3HMUECKUM
napaMerpaMm (HEprusi MOHU3ALMH, CPOJACTBA, AJIEKTPOOTPHULATEIBHOCTh M 3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIIMYUTBH METAILT OT MeTaJuIouaa?

2. VYKaxuTe, B KaKOM COCTOSIHUM THOPHAM3ALNU HAXOIHWTCS KOMILIEKCOOOpa3oBaTellb B
none [Co(OH)s]™*? Kak o6pasyercs s1orT Kommuiekc? OXapakTepu3oBaTh €r0 MAarHUTHBIE
CBOICTBa, CTPYKTYpPY M LIBETHOCTh. KOMITJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

3. llokaxure, 4yeMy paBHbl YHUCJICHHBIE 3HAUEHWS KBAHTOBBIX YHCEN JUIsl DJJIEMEHTA,
3IEKTPOHHAs KOH(pHUTypauus kotoporo 5s’4d'. Uro xapakTepusyroT 5T KBaHTOBbIE umcaa? UTo
9TO 3a neMeHT? Ero XuMnyeckue cBolcTBa

4. B KaKoM U3 COCTMHEHUH OIS KOBAJICHTHOM CBSI3M OOJIBIIE: XJIOpUIaxX OCpHIUIHS, MarHus
i kaabnus? OTBeT 000CHOBATS.

5. Tlomyuyenue (MarHumii) W XUMHUYECKHE CBOMCTBA JJIEMEHTOB 2 TPYIIIbI, TJIaBHOMN
HNOArPYIIIBL.

3K3AMEHAIIMOHHBINA BUJET N7

1. IleppoanyHOCTh B M3MEHEHUH pa3MEpPOB aTOMOB, 3HEPIUs MOHM3AIMM U CPOJACTBA K
EKTPOHY M 3JIEKTPOOTPULATENBHOCTH B Iepuojax W rpymnmax.  BrwusHue
ANEKTPOOTPHULATEILHOCTH Ha MOJISPHOCTh U BUJI XMMUYECKOH CBSI3H.

2. MeToj BaJIGHTHBIX CBSI3€M WJIM CIMHOBAs TEOpHs BaJleHTHOCTU. IlonsipHOCTH  CBSI3U U
HOJIIPHOCTh MoJieKyl. JlunoabHble MOMeHTHI. OmnpeaenuTs noispHocts moaekyn H,, CHCl;
CH3Cl.HapucoBaTb pacroyiokeHue opOuTaseil B 3TUX MOJIEKYJIaX B IPOCTPAHCTBE.

3. Ompenenute 3apsii KOMIUIEKCOOOpa3oBaTeneil M KOOpAMHAIMOHHBIE yucna. Kakue u3
9TUX KOMIUIEKCOB SIBJISIFOTCS OKpAIIEHHBIMHU, MapaMarHUTHbIMU. Kakol Bua rubGpuauzanuu u
ctpyktypa B komiuiekcax Ky[CuCly] u [Cu(NH;3)4](NO3),?
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4. ? u n- cBsa3u. HapucoBatb cTpykTypsl Mosiekyn anetuiena C,H, M ykcycHOW KUCTIOTHI.

5. Tleppogu4HOCTE B M3MEHEHUHM Pa3MEPOB aTOMOB, SHEPIHs MOHM3ALUU M CPOJACTBA K
JJIEKTPOHY M DJIEKTPOOTPULIATEIBHOCTH B IEepUojax M Ipynmnax.  BriusHue
3JIEKTPOOTPULATEIBHOCTH HA MOJISIPHOCTD U BUJT XUMUYECKOH CBSI3H.

DK3AMEHAIIMOHHBINA BUJIET N8

1. ®opma u opuentamus AO. Kak pacnonoxkeHsl AO B IPOCTPaHCTBE B MOJIEKYJIE
aneruieHa C,H, u nuxnorekcane. OCHOBHbIE U BO30Y>KICHHbIE COCTOSIHUSI aTOMOB. ATOMHBIE
CHEKTPBI - YTO OHHU OTPaXKaroT?

2. Xumuyeckas U D3JEKTPOCTAaTHUECKas COCTABIISIIOIIME CBSI3M B KpHCTajUIax METaJlJIOB.
CBs13b C MPOYHOCTHBIMU M TEPMUUECKHMHU [TapaMETPaMU METAJLIOB.

3. Ilepmonnueckuil 3akOH W Iepuoanueckas cucrema MenaeneeBa. [lepnon, rpynmsl u
noarpynnsl. CemeiicTBa 351eMeHTOB. [IpMunHBEl NEPHOANYECKOTO U3MEHEHHS CBOMCTB JIEMEHTOB.
HaubGonee ycroiiuuBble »51eKTpoHHblE KOHuUrypanuu atoMoB. [lo kakuM Qu3ndeckum
napaMeTrpaM MOXHO OTJIMYMUTH METaJlI OT MeTaJljIonaa?

4. Kakue u3 nepeunciaeHHbIX KOMIUIEKCHBIX coenHeHni napamarauTHel: | - Na[AgCly], I -
Nay[NiFg], I - K5[PtCls]? Buasl rubpuauzanun? CTpyKTypa, OKpalliBaeMOCTb, MarHUTHBIE
CBOMCTBA 3TUX COCIMHEHHM.

5. MeTton BaJeHTHBIX CBSI3€H WM CIMHOBAsl TEOPHs BaJleHTHOCTH. IlonspHOCTH  CBs3U U
HOJIIPHOCTh MoJIeKysl. JlunonbHble MOMEHTHl. OmpenenuTh MOJSPHOCTh MOJIEKYJ BOJbBI H
CH;Cl.HapucoBath pacnonoxeHue opOuTaieil 3TUX MOJIEKYJI B IPOCTPAHCTBE.

DK3AMEHAIIMOHHBIA BUJIET N9

1. [Ipupoga XUMHUYECKOM CBSI3U, YCIOBHE M CIIOCOOBI €€ BO3HMKHOBEHHs. Kak cBsi3aHbI
JUIMHA U 3Heprus cBsi3u. OCHOBHbIE TUIBI XUMUYECKOM cBsA3M. J[1s1 aMMuaka, aleTuieHa U MoHa
aMMOHMSI HapHCOBaTh IPOCTPAHCTBEHHYKD CXEMYy CTPOCHMS MOJIEKYJ uepe3 opouTamu Hu
OTIPEJIeNIUTh BUJIbI THOPUIN3ALIIH.

2. Jlna snementa 3d4s! onpemenuTh KBaHTOBBIE YMCNA JUIS YKA3aHHBIX DJIEKTPOHOB H
BO3MOXHBIE CTENEHU OkucieHus. [lomyueHMe ¥ NpPUMEHEHHE JTOro JJIEMEHTa B
IPOMBIIICHHOCTH.

3. Kak pacnpenenensl d-3nekTpoHBl 10 opburtansm xpoma B komruiekce [Cr(CN)g]*-?
VYkazare BHJI THOPUAW3ALMU, MArHUTHBIE CBOICTBA, OKPAITUBAEMOCTh W IPOCTPAHCTBEHHYIO
CTPYKTYPY KOMILIEKCA.

4. Meronom MO nokasats 3anonHenue MO s monekynbsl O, Onpenenuts ee MarHUTHbIE
CBOICTBA U MOPSTOK CBSI3U.

5. XuMHueckue cBOMCTBa xJyiopa. Ero noinydeHne u npuMeHeHue.

DK3AMEHAIIMOHHBINA BUJIET N10

1. KoBanentHast cBs3b. OOMEHHBIN U JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl BOZHUKHOBEHUS
XUMHAYEeCKON cBsi3u. PacnmapuBanue 3nexTpoHOB. IlpuBecTn mpumepsl 0Opa3oBaHHS CBs3€H B
MoOJIeKyJie a30Ta, aMMuaka, nona BF,". ['uOpunuzanus u ee Buapl. YKazaTh BUJ THOpUAU3AIIH B
aMmuake, nona BF,.

2. Kakue n3 xommekcoB [Fe(CN)s]*” u [Fe(H,O)s]*" nuamMarHuTHbIE M IapaMarHUTHEIE.
Vkaxure TUN TUOPUAM3AUUU W TPOCTPAHCTBEHHOE CTPOCHHE, OKPAIIMBAEMOCTb.  OTBETHI
000CHOBATb.

3. Jlna snementa 3d°4s' ompemenuTh KBaHTOBBIE YMCIA IS YKA3aHHBIX DJIEKTPOHOB W
BO3MOJXKHbIE CTE€NEeHH oOkucieHus. [lodyuyeHne W nOpUMEHEHHME 3TOro  JJeMEHTa B
IPOMBILIIEHHOCTH.

4. TlonyuyeHue ¥ MIPUMEHEHHUE HIEJIOYHBIX METAJUIOB U UX XUMHUYECKUE CBOICTBA.

5. Ilo kakuM MpUYHMHAM CTETICHH OKHCJICHUS XJIopa MOXeT ObITh -1, +1, +5 u +7, a 'y ¢Topa.
TOJIBKO -17?

57



DK3AMEHAIIMOHHBIW BUJIET N11

1. BaneHTHOCTP W  CTENEHM OKHUCICHUS dOJeMEHTOB. OOBSICHUTH MPUYHHBI
BO3HMKHOBEHHUS BBICIIMX BAJIEHTHOCTEH y xyiopa U cephl. [IpogeMoHCTpupoBaTh Ha mpUMeEpax
HC10,, HC10;, HC10,4, H,SO,. [louemy momoOHBIX coenuHeHH HET y ¢dropa? Uemy paBHa
BaJICHTHOCTh a30Ta B a30THOU Kucnote. OTBETH 000CHOBATS.

2. VYkazars Tun rudbpuauzanun AO maruus u pocdopa B mosekyinax MgCl, u PHCI,.
HapucoBath CTpyKTypbl ¢ MOMOIIBI0 OpOUTaneld. byner nm y STUX COeNMHEHUH JUIONbHBIN
MOMEHT paBeH HYJII0?

3. BajleHTHOCTh W CTENEHU OKHUCIEHUS 371eMEeHTOB. OOBSCHUTH MPUUMHBI BOZHUKHOBEHUS
BBICILIMX BaJIEHTHOCTEH y Xxjopa u cepbl. [IponemonctpupoBats Ha npumepax HC10,, HC10;,
HC104, H,SO4. Yemy paBHa BaJIeHTHOCTD a30Ta B a30THOM KucioTe. OTBETH 000CHOBATH.

4. VWon [Ni(CN)4]? nmamarauteH miu napamarauteH? JlaThb 0OOCHOBaHME M IIOKA3aTh
3amonHeHue d-anekTpoHOB 1o  opbOurtanmsm. Omnpenenutre Tun rubpuamzamun AO  u
MPOCTPAHCTBEHHYIO KOH(MUTYPAIINIO, M OKPAITMBAEMOCTh HOHA.

5. MonHas, KOBaJIeHTHas U JOHOPHO-AKLENTOPHAsI XUMUYecKas cBA3b. [IpuBecTr mpumepsl.
Mexanu3mbl 00pa3oBaHus 3TUX CBs3ei. ?- u & - cBsa3u. OnuHapHbIe W KpaTHBIE CBs3H. Kak
OTIpeeIsIeTCsl MOPSAIOK CBSI3U B METOJIE MOJICKYISIPHBIX opOuTanei?

3K3AMEHAIIMOHHBINA BUJIET NI12

1. MonHasi, KOBaJIeHTHasl U IOHOPHO-aKLENTOpHAsl XUMHUUYecKas CBs3b. [IpuBecTr mpumepsl.
MexaHu3Mbl 00pa30BaHMsl ITHX CBs3e. ?- M = - cBsa3u. OnuHApHBIC M KpaTHBIE cBs3u. Kak
omnpezensercs THOpuIM3anus B IpoIaHe, 3TUIeHe, OeH30J1e U CepHON KucaoTe?

2. Kakue u3 nepedMcieHHbIX KOMIUIEKCHBIX COEIMHEHUI IapaMarHUTHBI M OKpALICHBI:
Na[AgCly], Nay[NiF¢], Kj[PtCls]? Omnpenenure ux CTpyKTypbl, MarHuTHbIE CBOWCTBA,
rUOpUIN3ALHIO.

3. Kak 00BsicHuTh, 4TO 3HEprus noHusanuu Be Oosnbiie, yem y Li, a y B Menbie uem y Be?
(Li, J=5,395B; Be, ] =9,32 3B, B ] = 8,12 3B).

4. OcCHOBHBIE TIOJIO)KEHHS KBAaHTOBO-MEXaHMYECKON TEOpUM CTpoeHus aToMoB bopa.
Anepnas Mozxens aroma. CTpoeHHE f1pa, MacCOBOE YHCIO, NMPOTOHBI, HEUTPOHBI. I30TOMBLI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPHOJUUYECKYIO CUCTEMY.

5. Teopus rubpuauzauuu. I'eomerpus monekyn NH; H,O, BeCl, u yKCycHOH KHCIOTHI.
Kaxoii Bug rubpuauszanuu B 3Tux Moisiekyiax. Kakoil Tun cBsi3u ompenensier TuOpuan3annio 1
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI?

DK3AMEHAIIMOHHBINA BUJIET N13

1. Meron monekymnspHsix opoutaneit (MO JIKAO) B npuioKeHUH K ABYXaTOMHBIM
MOJIEKYJIaM U MOJIEKYJISIPHBIM HOHaM Bojiopoaa (+1) u azora (+1),

2. Ilokaxure, 4yeMy paBHBl UHCJICHHBIE 3HAUYECHHs KBAHTOBBIX 4YMCEN IJIs DJIEMEHTA,
3IEKTPOHHAs KOHpurypauus kotoporo 3d’4s?. Uro xapakTepusyroT 5TH KBaHTOBEIE umciaa? UTo
9TO 3a 3eMeHT? Ero cBOWMCTBA U NOJyYEHUE.

3. [Nomyuyenue u CBOMCTBA IIEIOYHO3EMETBHBIX METAJIIOB.

4. Teopus bopa. CieKTpbl aTOMOB, YTO OHU OTPa)arOT M KAaKOBAa UX POJIb B CTAHOBJICHUU
Teopun cTpoeHus atomMa? KBaHTOBble uucia U UX ¢u3nyecKuil cMmbica. Pacnucath KBaHTOBbBIE
4KClla AJIs BaJCHTHBIX JJIEKTPOHOB JKENe3a.

5. Kakue BanmentHele opbutanu nona kobansra (III) mpuHMMaioT yuactre B 00pa3oBaHUH
?-ceaseii B mone [Co(NH3)¢]>? KakoBbl THN THOpMAM3ALMU BaJCHTHBIX OpOUTalnEd H
IIPOCTPAHCTBEHHAs CTPYKTypa 3TOr0 HOHA?
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DK3AMEHAIIMOHHBINA BUJET N 14

1. Teopuss bopa. CriekTpbsl aTOMOB, UTO OHHU OTPAKAIOT U KaKOBAa MX POJb B CTAHOBJICHUU
TeopuM cTpoeHus atoMa? KBaHTOBbIe umcia M uUX (u3nueckuil cMmbici. Pacnucarh KBaHTOBBIE
yHclia JJis BaJICHTHBIX AJIEKTPOHOB Xkene3a. KakoB pu3ndyeckuil cMbICI 3TUX KBAaHTOBBIX YHCEN?

2. IlonyyeHne M XMMHUYECKHE CBOWCTBA HMKeNs M Meau. [IpuMeHeHHe 3THX METauioB B
MIPOMBIIIIJIEHHOCTH.

3. Kak 00pa3yloTcsi KOMIUIEKCHI M KaK PacCesstoTCsS AJIEKTPOHBI HAa aTOMHBIX OpOUTANIAX
komruiekcooOpazoBatens st komriekcoB Kj[PtCls] wu K,[CrCly] coorBercTBeHHO. OTH
KOMILJIEKCHI OKpalleHbl? DTO MapaMarHeTUKW WM JUaMarHeTuku? YKa3aTh TMOpUAM3ALUIO U
CTPYKTYypy. BrICOKO- MM HU3KOCTTMHOBBIE?

4. OcHOBHbIE TUIIBI XUMUYECKOH cBs3u. MoHHas cBs3b. KoBasieHTHas cBsA3b. OOMEHHBINH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI €€ BO3HUKHOBEeHHMs. [loka3aTh Ha mpuMepax.

5. B kakom coegunenuu PH; (III), POC1; (V) umeer mecto rubpuansanus AO docdopa?
VYkazaTb TUI THOPUIN3ALINH.

DK3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaleHTHBIX CBSI3€M WM CIMHOBAsl TEOpHsl BaJeHTHOCTH. [IpuBecTH mpumepsl
oOpazoBanus monekyn PCl;, PCls u nona BF, IloaspHOCTh  CBSI3U M MOJSIPHOCTH MOJIEKYJI.
JlunonapHble MOMEHTBI U CTPYKTYDA.

2. MexMoneKyJsapHble B3aUMOJCUCTBUS. BuIbl B3aMMOIEUCTBUA M NPUYMHBI W3
nosiBiieHus. Kak OHUM BIMAIOT Ha CBOMCTBA BelleCcTBa?

3. B xakom coenunenuu PH; (I1I), POC1; (V) umeer mecto Ta wnu unas rubpuauzanus AO
tdocdopa? OTBeT 060CHOBATD.

4. Meramunueckas cBsi3b. Bogopoanas (MexXMOIeKyJsipHasi 1 BHyTPUMOJIEKYJISIpHAs) CBA3b.
[IpnunHbl ee BO3HUKHOBEHUS. BiusHMe BONOPOAHBIX CBSI3€M HAa CBOMCTBA BELECTB (HAa MpUMeEpe
BOJIbI U (PTOPUCTOBOIOPOAHON KHUCIIOTHI).

5. Jlns snemenrta 3d%4s? onpenenuTh KBAHTOBBIE YMCNA JUIS YKA3aHHBIX DJIEKTPOHOB M
BO3MOXKHBIE CTeNeHu okucieHus. Uto 31o 3a snemeHT? KakoB (u3nueckuil CMbICT KBAaHTOBBIX
yuceln? NOJyYEeHUE dTOr0 dJIEMEHTA?

3K3AMEHAIIMOHHBIA BUJIET N16

1. TlpuBectu ctpykrypHbie Gopmynsl coequnenuit CH;C1, COCl,, CO,. Vka3zaTh TUl
ruOpuaU3alM U KPaTHOCTh CBsi3ed B JaHHBIX MouieKysax. OOBSCHUTh pa3iavyusl B OTIEIBHBIX
cBs3sx. [louemy nepBbie 1B€ MOJIEKYJIbI MOJISPHBIE, & TPEThS HET.

2. OxapakTepu3oBaTh MO BCeM Mapamerpam KoMmiuiekcHbii noH [Fe(NCS),]%: Kak on
obpasyerca? CuuTarh, YTO 3TO JIMTAH]] CUIHLHOTO TOJIS.

3. KoBanenTtHas cBsi3b. OOMEHHBIN U JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl BO3HUKHOBEHHMS
xumuueckon cBsizu. [Ipusectu npumepsl. PacnapuBanue aiaexTpoHoB. ['MOpuan3amnus u ee BUbl.

4. Ot Kakux [apaMeTpoOB  3aBUCUT  BEJIMYMHA  IapamMeTpa  paclleIlICHUs?
CreKTpOXUMUYECKUH pAJl JINTaH/I0B.

5. Ilonmy4yenue u npuMeHEeHNne MHKA. Ero XuMuueckue CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJIET N17

1. MexanusM B3aMMOJEHCTBHs KOMILJIeKcooOpa3oBaTesnbp — jaura"jasl B Teopun BC.
TunuuHele MOHBI-KOMILIEKCOOOpa3oBareny, rudpuauzanus ux AQO. CHekTpoXUMHUYECKUH psij
aurasgoB. OT 4ero 3aBUCUT NapaMeTp pacuieIuIeHus ?

2. Tlpuectu crtpykrypubie Gopmynsl coeauaennii CH;C1, COCl,, SO,. Yka3zarp THll
ruOpuIu3alMi U KPaTHOCTh CBsi3ed B JaHHBIX MouieKysax. OObSICHUTH pa3iavyusl B OTIENIBHBIX
CBA3sIX. MOJeKyJIbl MONSIPHbIE WU HET?

3. Jlna onementa 3d%4s? ompenenuTh KBaHTOBBIE YMCIA I YKA3aHHBIX DJIEKTPOHOB W
BO3MOXHBIE CTENIEHH OKHCIEeHUs. UTo 310 3a snemeHT? KakoB ¢u3MUecKkuii CMbICT KBaHTOBBIX
yucel? NOJy4YEeHUE 3TOT0 dJIEMEHTA
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4. O0mas xapakTepHCTHUKA S- M P-IJIEMEHTOB - U3MEHEHHUE JJICKTPOHHBIX KOH(MUTYpaIuii,
pa3MepoB aTOMOB, HMOHHU3AIMOHHBIX ITOTCHIMAIOB, 3JIEKTPOOTPUIIATSIIBHOCTH, CTeNeHEeH
OKHCJICHUS.

5. Ks[ZnCly]; 1T - K5[Zn(OH)4], ecu K, cootsercTBenno pasubl: 1.10719% 3.6 .10719? Kakosa
KOHIIEHTpAIusi HIOHOB ITuHKa (B MoJb/1) B 0,1 M pacTBope 3TUX KOMIUIEKCOB. OXapaKkTepu3oBaTh
0 BceM napameTrpam KomriuieKcHbIi noH Ky[Zn(OH),]. Kak on o6pasyercs?

DK3AMEHAIIMOHHBINA BUJET NI18

1. OxapakrepuzoBaTh 10 BceM mapamerpaM KoMiiekcHbIi noH [Pt(NH3)4Cls], B ToM yncie
U ero oOpa3oBaHMsl.

2. Jlna snemenrta 3d4s? onpenenuTh KBAHTOBBIE YWCNA JUIS YKA3aHHBIX DJIEKTPOHOB H
BO3MOXKHBIE CTENEHU OKHUCICHHsS. XHUMUYECKHUE CBOMCTBA M MPUMEHEHHE 3TOrO 3JIEMEHTa B
IIPOMBIILIEHHOCTH.

3. Meton MO JIKAO. OcHoBHBIE MOJI0KEHUS METO/IA. PacniucaTh MoJeKyJIspHbIe OpOUTaIN
JUIs MOJIEKyJsipHOro noHa CN-.

4. MoHHas 1 HENOJSpHAsI CBSA3M - KpailHUE Cllydad KOBaJIEHTHOM cBsi3U. CTeneHb HOHHOCTH
cBsA3M. Yepes KaKkylo BEIMYMHY OHA ONpeeseTcs?

5. Ceumer. [lony4yeHnune u XuMuuecKre CBOMCTRA.

DK3AMEHAIIMOHHBINA BUJIET N19

1. ITpuBectn cTpykrypHble (hopMmyinsl coenuHenuit yriepoga: C,H,, HCOH, CH;COOH.
Kakyto crenenp okuciieHus U THOpUIN3aLNIO0 UMEET YIJIEPO]l B 3TUX COCIUHEHUSIX ?

2. MHoroanektponsuble atoMbl. llopsaok 3aceneHus ypoBHel, noaypoBHed u AO
anektpoHamu. IlpaBwio ['ynma m KneukoBckoro. B kakoMm cilydae W JUisi 4ero NpUMEHSETCS
npasuiio KiieukoBckoro?

3. VMlonHas v HemousipHas CBsI3U - KpallHUE Clyyau KOBaJIEeHTHOM cBsi3u. CTerneHb MOHHOCTH
cBsA3U. Yepes KaKkyro BEIMYMHY OHA ONpEeIseTcs?

4. OxapakTepu30BaTh [0 BCEM IapameTpaM KomiuiekcHble HoHBI [Ni(NH;3)s]?" n [NiFg]* B
TOM YHCJIE€ U UX 00pa3oBaHHUE.

5. TuraH. XuMn4yeckne CBOMCTBA U IPUMEHEHHE.

DK3AMEHAIIMOHHBINA BUJIET N20

1. MonHas 1 HemosipHas CBSI3U - KpaiiHUe clydyau KOBaJleHTHOU cBsi3u. CTerneHb HOHHOCTU
cBsi3u. Uepes Kakylo BEIMUMHY ONpEAEISeTCs CTeeHbh HOHHOCTH CB3u? B KakoMm cirydae CBS3H
MOJISIPHBI, @ MOJIEKJIA B 11eJI0M HernomsipHa. [IpuBectu nmpumepsl.

2. MHoroanektponHble aToMbl. llopsaok 3aceneHus ypoBHeW, mnoxypoBHed u AO
anekTpoHamu. [lpaBuno I'ynna m KieukoBckoro. B kakom cimyuae u [Uisl 4ero mpuUMEHSIETCS
npaBmwio KieukoBckoro? [lokakuTe modemy mocie Kaiblus 3amonHsercs d-1moypoBeHs, a He p-
MOYPOBEHB?

3. Kakue BaneHTHBIC OopOHMTaIM aromMa KoOajabTa NMPUHUMAIOT ydacTHe B 0Opa3oBaHUM G-
cesazeit B kommiiekce [Co(NH;3)6]Cl; KakoB tun rubpunmzanuu AO aToma koOanbTa U KakoBa
IPOCTPAHCTBEHHAsI CTPYKTypa ero noHa? OKpammnBaeMOCTh M MarHUTHBIE CBOMCTBA KOMILJIEKCA.

4. PacriicaTh KBaHTOBBIC YHCIIA AJIs BaJICHTHBIX JIEKTPOHOB MapraHiia u camapusi.

5. Kpemunii. XumMudeckue CBOMCTBA U IPUMEHEHNE.

DK3AMEHAIIMOHHBINA BUJIET N21
1. ®usnueckuii CMBICI BEJIWYMH: IOTEHLUMAl MOHU3ALKU, CPOJACTBO K JJIEKTPOHY,
3JIEKTPOOTPULATENBHOCTh M JUIOJBHBIA MOMEHT MOJIEKYJbl. [lepHoau4HOCTE B HM3MEHEHUU
pa3MepoB aTOMOB, MX JSHEPrUil MOHMU3ALMHM, CPOJCTBA K DJIEKTPOHY U JIEKTPOOTPHULIATEIBHOCTH.
[IIxana 31eKTpOoOTPULATENBHOCTH. IOHHAs ¥ HENOJISIPHASL CBSI3M - KPaWHUE ClIydYad KOBAJIEHTHON
cBsA3U. CTeNeHb HOHHOCTH CBSI3U - KaK OHA ONpeeIsaeTcs?
2. lllenounsle MeTabl. XuMuueckue cBoictna. [Ipumenenue.
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3. Kakue BaneHTHbIe opOUTaIM aTomMa KOOajabTa MPUHUMAIOT yyacTHe B OOpa3OBaHHUU O-
cesa3eil B komruiekce [Co(H,0)6]Cl, KakoB tum rubpummsamumun AO atoma koOanbTa M KakoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero noHa? OKpainBaeMOCTh 1 MarHUTHBIE CBOMCTBA KOMILIEKCA.

4. Tl'anorensl. [lonyuyenue, xumuyeckue cBoiicTa ropa u xjopa. [Ipumenenue.

5. MexmounekynsapHble B3auMoneicTBus. Kak GopMupyroTcss 3TH B3auMOJEHCTBUA M Ha
KaKue CBOWCTBA BELIECTBA BIUAIOT?

DK3AMEHAIIMOHHBINA BUJIET N22

1. DHepreTuueckas CTpyKTypa aTOMOB. YPOBHM M IOJYPOBHM 3HEPIUU. BBIpoKIeHHBIE
cocrosiHus. Yucino AO Ha ypoBHSAX U MOAYpOBHAX. [JaBHOe, opOMUTaIbHOE M MarHUTHOE
KBAHTOBBIE YHCJIA KAaK XapaKTEPUCTUKU COCTOSHUS 3JIEKTPOHOB B aToMe. CHMH 3JEKTPOHOB.
B3anmocss3p kBaHTOBBIX yncen. [Ipunnun [Taynu, [Ipasuna ['yana u Kieukosckoro. [IpuBennre
IIPUMEPBI ABYX MOCICIHUX IIPaBUIL.

2. [louemy nByxaTOMHBIE MOJIEKYJIBI Py, Asy, Sby B 0OBIYHBIX YCITOBHUSX HECTAOWIIBHBI, B TO
BpeMs Kak MoJeKyidsl N, OTHociTcs K HauOonee ycroluuBbiM? @DocdopHas kucinora. Ee
CTPYKTypa U THOpUIU3aLIUSL.

3. Xpowm u peppoxpom. [Tonyuenue. [Ipumenenue.

4. KakoBa NpOCTpaHCTBEHHAas CTPYKTypa, THUN THOpUAM3ALMH, OKpPAUIMBAEMOCTh MU
MarauTtHble cBoiictBa HOHOB [Cr(CN)g]*  u [Cr(H,0)6]**

5. MexmornekyJisspHasi ¥ BHyTPUMOJIEKYJIsIpHAsl BOJOPO/IHAS CBA3b. MeXxaHu3M 00pa3oBaHus
U BIIUSHUE HA CBOMCTBA BEILECTBA.

DK3AMEHAIIMOHHBIA BUJET N23

1. KakoBa mpoCTpaHCTBEHHAs] CTPYKTypa THUI THOPUIN3ALMH, ONTUYECKHE M MarHUTHBIE
cBoiictBa nona [Cu(CN),]*? Ha3sanue KoMILIEKCA.

2. DHeprusi MOHU3AIUHU, CPOJICTBO K AJIEKTPOHY M JJIEKTPOOTPUIIATEIBHOCTh. UTO
XapaKTEePU3YIOT 3TU BEIUYUHBL. [ 1€ U JUIsl 4ero OHU MPUMEHSIOTCS ?

3.IlpuBecTy MPOCTPAHCTBEHHbIE CTPYKTYPbl COCTUHEHHUM uepe3 aToMmHble opoutamu SiHg,
Si0,, H,S105. Kakue creneHu OKUCICHHsS UMEET KPeMHMI B JaHHBIX Molyekyiax? Omnpenenutsb
THUII THOPUIU3AIMH B 3TUX MOJIeKyIax. [1oJsipHbI JIn TaHHBIE MOJIEKYJIBI?

4. Monubaen. DnextpoHHas KoHpurypauus. [Tomydenue u npumMeHeHHeE.

5. Kak onpenensitorcs pazmepsl atoMoB? YpaBuenue lllpenunrepa. OCHOBHBIE TOJOXKEHUS
¥ 4TO 10 CMBICITY O3Ha4aeT KBaJpaT BOJTHOBOM ()YHKIIMH B 3TOU ypaBHEHUU?

D9K3AMEHAIIMOHHBIA BUJET N24

1. Tlpunuun wHeompenereHHoCcTH ['eii3eHOepra W BEPOATHOCTHOE OMHCAHUE COCTOSTHHS
JNIEKTPOHOB B aTtoMax. JJeKTpoHHoe oOmako. Opbutans. @opMmbl opOutaneit mis s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE yuciio onpexaenser Gopmy opOutamu. YeM OTAMYAIOTCS G U T —
cBa3u? Kak onpeaensercsa pasmep aroma?

2. Jlna snementa 3d’4s? onpenenuTh KBAHTOBBIE YMCNA JUIS YKA3aHHBIX DJIEKTPOHOB H
BO3MOJXKHBIE CTeNeHu okucieHus. Uto 31o 3a snement? KakoB (u3nueckuil CMBICT KBAHTOBBIX
ymcen? [lomyyeHue u npuMEHEHHE 3TOTO IEMEHTA.

3. Kakue BaneHTHbIe opOHUTanu aroma koOajabTa MPUHUMAIOT ydacThe B 0Opa3oBaHUM G-
cesa3eil B komiuiekce [Co(NH;)6]Cl, KakoB tun rubpummsamuun AO atoma koOanbTa M KakoBa
IIPOCTPAHCTBEHHAs CTpyKTypa ero noHa? Ha3panuelO okpammBaeMOCTh U MarHUTHBIE CBOMCTBA
KOMILJIEKCA.

4. Hamucath »JIeKTpOHHYIO (GOpMYIy XJIOpa M CEpPbl B OCHOBHOM U BO30Y>KIEHHOM
coctossHusX. [lo anexTpoHHOU (GopMyse OMpeAeuTh MECTO €ro B MEPHUOJUYECKON CHCTEME
(Tpymity, MOATPYIIY, IEPUO) U KBAHTOBBIE YUCIIA JJI BaJICHTHBIX JIEKTPOHOB.

5. Bananmwmii. I[lonmyueHue u npUMEHEHHE B MPOMBINLIEHHOCTH. CTENEHW OKHUCICHUS M
XUMUYECKHE CBOMCTBA.
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DK3AMEHAIIMOHHBIN BUJIET N25

1. MeTox BaJICHTHBIX CBA3€H WM CIIMHOBAas TeOpus BaJeHTHOCTU. [IpmBectn mpumepsl
obpazoBanus monekyn NH; PCl;, PCls u wmona BF, . HapucoBare uX mpOCTpaHCTBEHHBIE
CTPYKTYPHBI U€pe3 aTOMHBIE OPOUTAIIH.

2. Hanwmcarb »meKTpoHHYIO (DOpMyTy XJiopa M cepbl B OCHOBHOM H BO30Y>KICHHOM
coctossHUsX. [lo anexTpoHHON (GOpMyse OMpeAeTuTh MECTO €ro B MEPHOIUYECKON CHCTEME
(Tpymity, MOATPYIIY, IEPHO) ¥ KBAHTOBBIE YUCIIA JJI BaJICHTHBIX AJIEKTPOHOB.

3. Ykaxure, B KAaKOM COCTOSSHHUHM THOPHIM3AIIMH HAXOJIUTCS KOMILIEKCOOOpa3oBaTelbh B
none [Co(H,0)s]?? Kak o6pasyercsas s1or komiuiekc? OXapaKTepH30BaTh €0 MarHHTHBIE
CBOMCTBA, CTPYKTYPY M IBETHOCTh. KOMIUIEKC BHICOKO- MM HU3KOCTIMHOBBINA?

4. MexMoneKyIsipHble B3auMOACHCTBUSI.

5. Cepa. [lonyuyeHnue, npuMeHEHNE U XUMUYECKHE CBONCTBA.

DK3AMEHAIIMOHHBINA BUJIET N26

1. IlpuBectu crpykrypHble ¢Gopmynsl coenunenuii CH;Cl, COCl,, CO,. Yka3arb Tun
ruOpuaAM3all U KpaTHOCTb CBSA3€M B JaHHBIX MoJjekynax. Kakue u3 HpuBeIEeHHBIX MOJIEKYJ
00J1aJat0T JUMOJIBHBIM MOMEHTOM, & KaKHe - HEeT U rouemy?

2. Teopus ruOpuanzanuu. HampaBieHHOCTh U KPaTHOCTh XUM. CBSI3U. UeM ompenensercs
TEOMETPHsI U JUIOJIBHBI MOMEHT MoJieKysl. CTpoeHue M XMMHUYECKas CBS3b B COEAMHEHUSX.
MeTto/1 BalleHTHBIX CBSA3€H UM CIIMHOBAs TEOPHS BAJIEHTHOCTH.

3. ®ochop. Ilomyuenue, mpuMeHEHHE U XUMHUYECKHE CBOicTBa. BO3MOXKHBIE CTeneHH
OKHCJICHHUS.

4.YKaxure, B KAKOM COCTOSTHUM I'MOpUIN3AIIMHM HAXOAUTCSI KOMIUIEKCOOOpa30BaTellb B HOHE
[Mn(OH)s]*? Kak o6pasyercs 310T KoMiuiekc? OXapakTepH30BaTh €ro Ha3BaHUE, MATHUTHBIC
CBOICTBA, CTPYKTYpPY M LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

5. Tlokaxure, yeMy paBHbl YHUCJIEHHbIE 3HAUEHHUS KBAHTOBBIX YHCEN JUIsl JJIEMEHTa,
3JIeKTpoHHast KoHdurypauus koroporo 4d!5s%. Uto xapakTepusyror 9Tv KBaHTOBbIE yncia? Uro
9TO 3a 37eMeHT? Ero xuMudeckue CBOUCTBa

DK3AMEHAIIMOHHBINA BUJIET N27

1. ITouemy monexyssl SnCl, u PbCl,, cymecTByromye B ra3000pa3HoOM COCTOSIHUH, UMEIOT
yraosyto popmy, a HgCl, u CdCl, - nuneiinyo?

2. Meron BaJIeHTHBIX CBA3€H WM CIMHOBAs TeopHs BalleHTHOCTH. [loka3aTe Ha mpumepax
N,, BF4 IlonsspHOCTB CBA3M M MOJSPHOCTH MOJIEKYJ. JIMIOJBHBIE MOMEHTHI CBA3EH U MOJIEKYII.
Bcerna am onu coBnagarot?

3. Kakue n3 xommiekcoB [V(CN)e]* u [V(H,0)]*" nuamarauTHble M IapaMarHUTHBIE.
YkaxkuTe HazBaHHWe, THUI TUOPUIU3ALMHU, MPOCTPAHCTBEHHOE CTPOEHHUE U OKPAIIMBAEMOCTb.
OTBeTbI 000CHOBATD.

3. Jlna snemenrta 3d°4s! ompemenuTh KBaHTOBBIE YMCIA [UIS YKA3aHHBIX DIEKTPOHOB H
BO3MOXXHBIE ~ CTENEHU OKucieHus. llooyyeHue W NOpUMEHEHHE OTOro  JJIEMEHTa B
MPOMBIIUICHHOCTH.

4. MexmolieKynsipHOE (opueHTanMoHHOE, WHIYKIMOHHOE, JIMCTIEPCUOHHOE)
B3aUMO/ICHCTBUE MOJIEKYJL.

5. Pe3oHaHCHBIE CTPYKTYPBI.

S9K3AMEHAILMOHHBIN BUJET N28
1. Onpenenure 3apsa KOMIUIEKcooOpaszoBareield M KOOpAWHAIIMOHHBIC umcia. Kakue u3
STUX KOMIUIEKCOB SBJISIIOTCS OKpalleHHbIMUA. Ha3BaHuwe, CTpoeHHME, OKpalluBaeMOCTh U
MarHuTHbIe cBoiicTBa KomIuiekca K,[CuCly]? Kakoit Bua ruOpuan3anuu B 3TOM KOMILIEKCE.
2. IlepBblii 3aKOH TepMOAUHAMHUKU. BHyTpeHHss1 sHepruss u SHTanbnus.  Kpurtepuu
CaMOIIPOM3BOJILHOTO TIPOTEKAHUS XUMHYECKUX PpPEAKUUM. ODHTANIbINUUHBIA M SHTPONUUHBINA
(haKTOPBI XUMUYECKUX PEAKITUH.
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3. Kak o6pasyercst kommuieke K[AI(OH),] u xakue opOUTaIy alfOMUHHS Y4acTBYIOT B €rO
oOpa3oBaHMM. VYKazaTb THUN THOpPUAM3ALMM, OKpPAIIMBAEMOCTh, MAarHUTHBIE CBOWCTBA H
IIPOCTPAHCTBEHHOE CTPOECHUE KOMIUIEKCa.3

4. OCHOBHBIE TIOJIO)KEHUSI KBAaHTOBO-MEXAHMYECKOW TEOpUM CTPOEHUs aToMoB bopa.
Anepnas Mozens aroma. CTpoeHHE f1pa, MacCOBOE YHCIO, NMPOTOHBI, HEUTPOHBI. I30TOMBLI.
ATOMHBIE MacChl JIEMEHTOB, BHECEHHBIE B MEPHOJUYECKYI0 cucteMy. KakuM oOpa3om CHeKTpbI
aTOMOB CBITPAJIU POJIb B CTAHOBJIEHUH Teopun bopa?

5. Harpuii. [Ipupoansie pecypcesl. [Tomyuenue. CoiictBa. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJIET N29

1. Anromunmii. [Ipupoansie pecypcesl. Ilonyuenne. CBoiictBa. [Ipumenenue.

2. 3akoH ['ecca u cnenctBust u3 Hero. DHeprus [ m60ca peakumu CaCO; = CaO + CO, paBHa
AGy,’ = - 28,55 xJx. Paccunrars 3HaueHne KOHCTaHThI paBHoBecus K, mpu T=500 u 1000K.
OnpenenuTts HampaBiieHHe Tpoiiecca. YUemy maBHa paBHOBECHAs! TEMIIEpaTypa 3TOU peaKinu?

3. Kakue BaneHTHble OpOUTAIM XpOMa NMPUHUMAIOT ydacTHe B 0Opa3oBaHUU G - CBs3EH B
none [Cr(H,0)s]**? Kako Tun rubpumuszamun AO HOHA XpomMa M CTPYKTypa STOrO HOHa?
Ha3Banue, cTpykTypa, OKpalluBa€MOCTb U MarHUTHBIE CBOMCTBA.

4. XKene3o, XpoM, HUKEIb. DIEKTPOHHBIE KOHDUTYpaIUH U cTeNeHH okuciaeHus. [loayuenue
Y IIPUMEHEHHUE.

5. Mens. [Tpuponssie pecypcsl. [loydenue, npuMeHEHNE U XUMUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJET N30

l. [To xakomMy MexaHU3My JIMTaHIbl 00pa3ylT CBA3b C KOMJIEKCOOOpa3oBaTeleM B
OKTa»pHUeCcKOM BhIcOkocrHOBOM HoHe [CoFg] ~*. Pacmmcarh cxemy oOpa3oBaHHsl KOMILIEKCA.
MarauTtHble CBONCTBA Ha3BaHUE, CTPYKTYpa U OKPAIIEHHOCTh KOMILJIEKCA.

2. Teopus kpuctannuueckoro noss. [Ipupoga XuMcBsA3M KOMILIEKCOOOpa30BaTelb - JIUTaH/.
Pacmierienne d-mogypoBHS KOMILIEKCOOOpa3oBarTens B OKpY)KeHUM Juranigamu. Ilapamerp
pacmenienus. Pacmieruienne d-moxypoBHS KOMIUIEKCOOOpa3oBaTesis B OKTaj’ApUUYECKOM U
TETPA3APUYECKOM OKPYKEHUU JIMraHaaMu. CHEKTPOXUMHYECKUN PsiJl TUTaHOB.

3. Onpenenurs BO3MOXKHOCTh CAMOIIPOM3BOJIBHOIO NMpoTekaHus peakuun PbOy) + CO(y =
Pbyy + COyy) mpH CTaHIAPTHBIX YCIOBHAX. YKaXKHTE 3HAK 24S° xp. OTBETBI OOOCHYWTE.
OnpenenuTb paBHOBECHYIO TEMIIEPATYPY PEAKIINU.

4. Mapranen. [Ipuponusie pecypcbl. [lonyuenue, npuMeHeHne 1 XUMUYECKHE CBOMCTBA.

5. 3aBUCHMOCTH NTapaMETPOB PACLIEIUIEHHUS OT MOJIOKEHUS JIMTaHJa B CIEKTPOXUMHUYECKOM
psny. Bbicoko- M HHM3KOcIUHOBBIE KOMIUIEKCHl. OOBsicHuTh Ha mnpumepax [Cr(NH;)s|Cls u
[Cr(OH)4]CL;

Ilepeuens BOompocoB U 3aJaHUM 1Jisl IOATOTOBKH K IK3aMeHY
(OIIK-1: UOIIK-1.2, UOIIK- 1.2, UOIIK-1.3; OIK-2: UOIIK-2.1, UOIIK-2.4,
OIIK-5: UOIIK 5.1, UOIIK-5.2, UOIIK-5.3):

1. SAnepnas monens aroma. CTpoeHHE Spa, MACCOBOE YHUCIO, MPOTOHBI, HEHTPOHHI.
Crpoenue atoma Bojopoja. [loctynatsl u Teopust bopa. Cnextpsl atomoB. M3otomnsl. M300apsl.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUYECKYIO CUCTEMY.

OHepreTuyeckas CTPyKTypa aTOMOB. YPOBHU M NOJLYPOBHHM DHEPruH. BBIpokIeHHBIE
cocrosaus. Uncno AO Ha ypoBHSX M MOAYPOBHsX (B 000noukax M momobonoukax). I'maBHOe,
OopOUTaIbHOE UM MAarHUTHOE KBAaHTOBbIE YMCJIA KaK XapaKTEPUCTUKHU COCTOSHUS 3JEKTPOHOB B
atome. CniuH 31exTpoHoB. [Ipunnun [Taynu. EMKOCTB 351€eKTpOHHBIX YpOBHEH, noaypoBHel u AO
1o aiekTpoHaMm. IIpasuio I'ynna. B3aumocBs3p KBaHTOBBIX uucell. [IpuHIMN HEONpeaENIeHHOCTH
I'elizenOepra u BEpOSITHOCTHOE OMHUCAHUE COCTOSIHUSI 3JIEKTPOHOB B aToMax. JJIEKTPOHHOE
obmako. [I'panmunas moBepxHOCTh. [InoTHOCTh  BeposiTHOCTH. DyHKIMS — pajUaNbHOTO
pacnpeneneHus IUIOTHOCTU BEPOSITHOCTH. DJIEKTPOHHBIE 3HEPreTUYECKUE YPOBHHU, MOAYPOBHH,
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aTomHble opoutanu. @opma u opueHtauuss AO. OCHOBHbIE M BO30Y>KICHHbIE COCTOSIHUSI aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHU OTPAXKAIOT?

MHoroanexkTpoHHsle atoMmbl. [lopsmok 3aceneHuss ypoBHeW, mnoxypoBHedl u  AO
anexktpoHamu. IlpaBunmo KieukoBckoro. IIpuHnmmel 3amosHeHHs opOuUTaned 3JIeKTpOHAMHU.
WonHas cBs3b, Kak KpailHUi citydail KOBaJIeHTHOH cBsi3U. OCHOBHBIE U BO30YX/I€HHBIE COCTOSIHUS
atomoB. [lepmoanueckuii 3akOH W mepuoaudeckas cucrema MeHnpaeneesa. llepuon, rpynmsl u
noarpynmnsl.  CeMmelcTBa 3J€MEHTOB. ONEKTpoHHbIE (opMyibl. [IpuunHBl TEPHOINUECKOTO
W3MEHEHUS CBOWCTB AJIEMEHTOB. [IeprnoanyHOCTh B MN3MEHEHUH Pa3MEepOB aTOMOB, UX MOHHU3ALNH,
CPOACTBA K 3JIEKTPOHY M IEKTpOoOTpULIaTeabHOCTH. [1Ikana 3eKTpooTpULIaTEIbHOCTH.

2. Ilpuposia XUMHUYECKON CBSI3U, YCIOBHE U CIIOCOOBI €€ BOZHUKHOBEHUs. [[nuHa, yroa u
sHeprus cBsi3u. OCHOBHBIE THIIBI XMMHUYeCKOM cBsA3M. MonHas cBsa3p. KoBaneHTHas CBs3b.
OOMeHHbII U  JIOHOPHO-AaKLENTOPHBIM MEXaHHW3Mbl €€ BO3HUKHOBeHHS. PacnapuBanue
351eKTpoHOB. CriocoObl 00pa3oBaHMsl XUMUYECKOH CBSA3M M MEPEKPHIBAHUS HJIEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ? u -cBsa3u. OnMHAPHBIC U KpaTHBIC CBs3U. [lepekppiBaHHe U MPOYHOCTH
(nmHa) cB3U. MeToa BaleHTHBIX CBsA3EH. JJOHOpHO-aKLeNTOpHAs CBS3b.

Merammueckas  cBsA3b. KoBaJeHTHass M 3JEKTPOCTATHYECKAs  COCTABIISIFOLIUE
METAIIMYECKON cBs13u. OnpeneneHne nopsiiKoB XUMUYECKOM COCTaBIIAIONIEH CBA3HM B METaJIaX C
nomonipto Metoga MO JIKAO. BrnusHue nopsiaka cBA3M Ha NPOYHOCTHBIE M TEPMHUYECKHE
NIOKa3aTeN METaJIOB.

Bonoponnas (MexXMouieKyisipHas W BHYTpUMoJIeKyJsipHasi) cBsizb. CnocoObl ee
BO3HUKHOBEHUS. BnusHMe BOJOpPOIHBIX CBs3el Ha CBOWMCTBA BELIECTB (Ha HpUMEpPE BOJBI).
Pe3onancHble cTpykTyphl. CBsI3b B 3JEKTPOHOAES(HULUTHBIX MOJIeKyIaxX. Teopus rubpuan3anuu.
HampaBieHHOCTb U KpaTHOCTh XUM. cBsA3U. ['eomeTpust Mosiekysn. CTpoeHHE U XMMHUYECKasl CBA3b
B COCAMHEHUSX. MeToJl BAJIEHTHBIX CBSI3€M WJIM CIUMHOBAs Teopusi BajleHTHOCTU. [lomsipHOCTD
CBSI3W M HOJSIPHOCTh MOJIEKYJ. J{MnojbHbIE MOMEHTHL. MeToJ MoJsieKyJsspHbIX opOutaneit (MO
JIKAO) B npuIOKE€HUH K JABYXaTOMHBIM MOJIEKYJaM W MOJIEKYJSIpHBIM HMOHaM BOJOpPO/Ja,
KHCJIOpPOJIa, a30Ta X HOHOB U renus. CeaspiBaromye U paspoixistonine MO.

3. KommnnekcHbie coequnenus. KommnekcooOpasoBarens u nuranjisl. KoopanHanuonHoe
YHUCJIO U AEHTAaHTHOCTb. MOHO- NOJIMACHTAHTHBIE JIUTaHAbl. BHYTPUKOMIUIEKCHBIE COEAMHEHUS U
XEJaTshl.

. Knnaccudukanus 1 HoMeHKIIaTypa KOMIUIEKCOB B 3aBUCHMOCTH OT IPUPOJIbI JIUTAH/IOB
(axBa-, aMUHO-, THAPOOKCO-, alu0- U Ap.). OAHO- U MHOTrosfepHble KOMIUIeKchl. Kiactepsl.
N3omonu- v reTeponoancoeJuHEHMS.

Jucconmanus KOMIUIEKCHBIX coeauHeHnid. KoHcTaHTa HECTOWKOCTH KOMILJIEKCHOTO
COEJIMHEHUs, KOHCTAHTa YCTOWYMBOCTH. Pacmaj KOMIUIEKCHBIX coeAuHeHui. JlabuiabHOCTD
KOMIUIEKCOB. /[BOMHBIE COJIH.

Teopus kpuctammyeckoro mnois. Ilpupoaa XuMcBsI3u KOMILIEKCOOOpa30BaTelb- JTUTaHI.
Pacmieruienne d-moaypoBHS KOMIUIEKCOOOpA3oBaTeNss B OKTAdPUYECKOM U TETPadJpUIECKOM
oKkpyxeHuH aurasgamu. [lapamerp pacmeruienus. CneKTpOXUMUYECKUM psfl IMTaHI0B.

3aBUCUMOCTD [apaMETPOB PACLIEIUIEHHS OT MOJIOKEHMSI JINTAH/1a B CIEKTPOXUMHUYECKOM
psly M OT CTENEHU OKHCICHMS LEHTPAIbHOTO HOHA- KOMILIekcooOpa3oBarensd. Beicoko- u
HU3KOCTIMHOBBIE KOMIUIEKCHI M OOBSICHEHHE WX MAarHUTHBIX W ONTHYECKHX CBOMCTB B TEOPHH
KPUCTAJIIMYECKOIO MOJIS.

MexaHu3M B3aUMOJICHCTBUS KOMIUIEKCOOOpa30BaTeIh — JIUTAHABl B TEOPHH BaJICHTHBIX
cBszell. TunmuHble MOHBI-KOMILIEKCOOOpa3oBaTenu, rubpuauzanus ux AO, MpoCTpaHCTBEHHOE
CTpPOCHHE KOMIUIEKCOB. BHelIHe- M BHYTpHOpPOMTANbHBIE KOMIUIEKCHl. BBICOKOCIIMHOBBIE U
HU3KOCIIMHOBBIE KOMIUIEKCHI. MarHuTHbIE CBOMCTBA.

KommuiekcoobpazoBanue. M3omepuss KOMIUIEKCHBIX coeawHeHud. lluc — w  TpaHc-
u3zomepust. OnTuyeckast U30Mepus U XMpalbHbIe aTOMBI-KOMILIEKCOOOPa30BaTEINH.

4. XuMus 31IEMEHTOB U UX COCTUHEHUH.
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OOmast xapakTepUCTHKA 3JEMEHTOB [-A TpyMNIBI: 3JIEKTPOHOE CTPOCHHUE, MPHUPOTHBIC
pecypchl, CHOcOObl TMOJIy4eHHs, (U3MUecKre CBOWCTBA, B3aMMOJCICTBHE C MPOCTHIMU
BelllECTBaMH U BoJou. [Ipumenenue.

[Tonydyenue m cBOMCTBAa BOJAOPOJHBIX M KHUCIOPOJHBIX COCIMHEHUW 3JIEMEHTOB 1-A
rpymnmsl. 'magpookcunsl u conu. [Ilpumenenue.

OO6mmas xapakTepucTHKa 3JeMEeHTOB 11-A Tpymnmbl: 3J€KTPOHOE CTPOEHHE, MPUPOIHBIE
pecypebl, cmocoObl  MosyueHHs, (U3MYecKHe CBOMCTBA, B3aUMOJEHCTBUE C TMPOCTHIMHU
BellleCTBaMH U Bofoil. [Ipumenenue.

[TosyyeHne u cBOWCTBA BOAOPOJAHBIX M KHCIOPOAHBIX COEIMHEHUHN 3JIeMeHTOB 11-A
rpymmsl. 'mapookcusl u conu. [Ipumenenue.

OOmast xapakTepucTuka »dJeMeHTOB 111-A  moxarpymnmel: 3JI€KTPOHOE CTPOEHHE,
MIPUPOIHBIE PECYPCHI, CLIOCOOBI OMyUeHus, (PU3NUECKrue CBOMCTBA, B3AUMOACHCTBHE C MPOCTHIMU
BellleCTBaMH U BoAou. [Ipumenenue.

bop. Amnorponus. [Tosyuenue u cBoiicTBa. BzauMoaencTBue ¢ MpoOCThIMU BEIIECTBAMM,
BOJIOM, KUCJIOTaMU U 1ienoyamMu. OKCUA, TUAPOKCHUIBI, COTH OOPHBIX KUCIOT. [IpuMenenue

Bomoponnsie coenmHenusi 6opa. Ilomydenue, OCOOEHHOCTH CTpPOCHHS, CBOWCTBA,
IIPUMEHEHUE.

AmoMuHuil U ero coeauHeHus. llomyuenue, ¢u3nueckue M XUMHYECKHE CBOICTBa,
IpUMEHEHUE. AIIOMOCUIMKATHI. LleoauTsl.

OO6mas xapakTepucTuKa 3JIeMeHTOB 1V-A Tpymnmbl: 3J€KTPOHOE CTPOEHHE, MPUPOIHBIE
pecypchl, cHocoObl MMOMy4YeHHs, (U3NYECKHE CBOMCTBA, B3aUMOJEHCTBUE C IMPOCTHIMHU
BEILIECTBAMHM, BOJOM, KUCTOTaMU, eaoyamu. [IpuMenenue.

Kpemuuii u ero coennnenus. Ilomydenune, ouncrka, npuMeHeHue. Bzaumonelicteue ¢
IPOCTHIMU BEILECTBAMH, BOJOH, KucioTtamu M Iuenoyamu. Oxcuasl W ruapokcuabl. KapOu.
CuiukaThl, CTEKJI0, KEpaMuKa.

I'epmanuii, o10BO U cBuHeEl. [loyueHnne, ouncTka, NpuMEeHEHUEe. XapaKTepHbIE CTEIEHU
OKHCeHus. B3aumoneicTBue ¢ INPOCTBIMM BEILIECTBAMH, BOJOHM, KUCIOTAMM M LIEJIOYaMHU.
Oxkcuapl U THApOoKCcUIbl. OKUCTUTETFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. O0IIas XapaKTepuCTUKa
3JIEMEHTOB V-A Tpynmbl: 3JIEKTPOHHOE CTPOEHHE, MPUPOAHBIE PECYPChI, CIIOCOOBI MOTYy4EHUs,
CTENEHH OKHCIIEHUS, (PU3NUecKUe CBOWCTBA, B3aUMOJICHCTBUE C MPOCTHIMH BEIIECTBAMU U BOJIOM.
IIpumeHenue.

Azor.  Ilpupognsie pecypcbl. Ilomyuenue. Crpoenne Mosekyiasl (BC u MO).
B3aumoneiictBusi ¢ mpocteiMu BemiecTBamu. KapOuapl u HUTpuAbl. CTeneHH OKHCIEHUS U
YCTOMYMBOCTb COEUHEHUH, COJIEPKAIIMX a30T.

Bonopoanesie coenvHeHMs: aMMHMaK, TUAPA3WH, TUAPOOKCUIAMHUH, Aa30THOBATHCTAast
KucioTa. X nomyuyenue, CBOMCTBA U IPUMEHEHUE.

Okcuabl U rugpokcuabl azota. CTpoeHHe UX MOJIEKYJ. A30THUCTas M a30THAas KUCIOTHI,
UX COJIH, MTOJYYECHHUE, CBOMCTBA TEPMHUYECKAS] YCTOMUYUBOCTh. B3auMoIeiCTBUE a30THOM KUCIOTHI
¢ metautamu. [{apckas Bojka.

®ochop. Ammorporusi ¢ochopa. DiIeKTpoHHbIE KOHUTyparuu. B3aumMoneicTBue c
IPOCTHIMU BEIIECTBAMHU, BOJIOU, KUciIoTaMu U 1menoyamu. Coeaunenus docdopa ¢ BOIOPOAOM U
UX CBOWCTBA.

®ochop. Okcuabl U TUAPOOKCHUIBI, CTPOCHUE UX MOJEKYN, (PU3NYECKHE U XUMHUYECKUE
cBoiictBa. DocopHoBarucras, ¢ochopucras, ¢ochopHas u momudochopHbie KUCTOTHL. Mx
CTpOoeHuE U CBOMCTBA. [[puMeHeHue.

[Toarpynna Meimusska. [lomydenne. Ilpumenenne. @uznyeckre 1 XUMUYECKHE CBOMCTBA.
I'mapunel, okcuabl, rugpokcuabl. OKUCIUTENbHO-BOCCTBHOBUTEIbHBIE CBOMCTBA.

OO0mass xapakTepucTuka d3j1eMeHTOB VI-A MoArpynmbl: 3JEKTPOHOE CTPOEHHUE,
IPUPOJIHBIE PECYpPChl, CIOCOOBI MOJy4eHUS, (PU3MUECKHE CBOWCTBA, CTEMEHU OKUCIICHHUS,
B3aMMO/ICHCTBUE C MPOCTHIMU BELIECTBAMU U BOJOM. [IpumMeHeHue.
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Kucnopoa. Ilonyuenue. Ilpumenenue. OnekTpoHHas KOH(Urypauus U OCOOEHHOCTH
cTpoeHust MoJieKyJel kuciaopoaa (metoasl BC u MO). O30H - monxyuenue u cBoictBa. OKCHIIBI,
NEPOKCU/IBI, HAATIEPOKCHUIBI — IIOJyUEHUE, CTPOCHUE U CBOWCTBA.

Cepa. Ilpuponnsie pecypchl u nonydeHrne. OCOOEHHOCTH JIEKTPOHHON KOH(UTYpaIu,
TUIIUYHBIE CTENEHU OKHCIeHusA. Auuiorponus. l'omouenu cepbl B INPOCTOM BEIIECTBE U
COeIMHEHMAX. B3aumonelcTBre ¢ MPOCTBIMU BEIIECTBAMH, BOJOW, IIEIOYaMH M KHCIOTaMU-
OKHUCJIUTEIISIMHU.

Ceposogopoa. [Tomucynsduner [lonmydenne u cBorictBa. OKCHABI M THIPOOKCHIIBI CEPHI,
CTPOEHHE MOJIEKYJI, IT0JIy4YEHUE, CBOMCTBA.

CepHucrasi, cepHasi, IOJIMCEPHBIE, HaJICEPHbIE KUCIOThI, UX KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENBHbIE CcBoMcTBA. CpenHue u kucnisle conu. [lonydyenue, cBoiicTaa.

Bona, mepexnuch Bogopoma. OCOOEHHOCTH CTPOCHHS W aHOMaliMu CBOMCTB. [lomydenue,
ucnosabp3oBaHue. JKECTKOCTh BOJBI U METOIbI €€ yCTPAaHEHUS.

OOmass xapakTepucTuka »31eMeHTOB V11-A moarpynmel: 3JEKTPOHOE CTPOEHHE,
HNPUPOAHBIE PECYPCHI, CIIOCOOBI MOTY4YeHHUs, (PU3NYECKHE CBOMCTBA, B3aUMOJICHCTBHE C MIPOCTHIMU
BelecTBamMu 1 Bosoil. Ctenenu okucnenus [Ipumenenue.

@rop. Ilomydyenue. DnexkrpoHHass kKoHpurypauus u crpoeHue moinekyisl (BC u MO).
BzaumopeiicTBue ¢ MpOCTHIMM M CJIOXKHBIMH BemecTBaMu. DTOPUCTBIA BOJAOPOJ, IJIABHUKOBAS
KHCJIOTA.

Conu. UnTepranounst. [Ipumenenue.

Xnop, 6pom u uoa. Ilomyuyenue. DnexkrpoHHas KoHurypauus. CTpoeHHE MOJIEKYIL.
XUMHUYECKUE CBOMCTBA MPOCTHIX BelIECTB. BOmOpoAHBIE COEOUWHEHMS, TajJOr€HOBOJAOPOIHBIE
KHUCJIOTBI U UX COJIH.

KucnopoaHeie coequHeHUs rajJoreHoB- OKCUABI U ruapokcuabl. [loaydeHne u cBolcTBa.
OTtHocuTenbHasI cHuila KUCIOPOACOAEpkKAIIUX KUCIOT. COJIM ¥ UX THAPOIIH3.

XapakTepuCcTUKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB TaJlOT€HOB M HX
COEIMHEHUI Y CTOMYMBOCTh COCIMHEHUN B 3aBUCHUMOCTH OT NPHUPOABI aJOreHa U CTENEHU €ro
OKHCJICHUSI.

Obmas xapaktepuctuka d-snemeHToB. IlepexonHble MeTaylIbl, HX JJIEKTPOHHBIE
KOH(QUTypalui U 3aKOHOMEPHOCTH B U3MEHEHUU SHEPTUU KPUCTAIUIMUECKUX PELIETOK, IPUPOIbI
XMMHYECKON CBSI3M, TEMIIEpaTyp IUIaBICHUS, KUIEHWS, XMMHUYECKOM aAKTUBHOCTH, CTENEHEN
OKHCJICHUS, CTAHAAPTHBIX 3JIEKTPOJHBIX TOTCHIIMAJIOB.

Tutan, uupkoHuil, raduuil. OnekTpoHHbIe KoH(puryparuu. CTeneHu OKUCICHHUS.
[lonyuyenue u ounctka. 30HHas MiaaBka. TpaHcropTHbIE peakuuu. BzaumonelicTBrue ¢ mpocTbIMU
BellecTBaMu, BoJoi U kucioramu. Kapounel. Koppo3noHHble CBOMCTBA M MAaCCHBHOCTh THUTAHA.
[Ipumenenue

Jluokcuna TuTaHa, €ro CBOMCTBa, peaklUd ¢ MU3MEHEHHEeM M 0e3 M3MEHEHUs CTeneHei
okucneHus TUTaHa. OKCHIBI W THUAPOOKCHUABI THTaHA, IUPKOHUS W Ta(HUSA, MX KHUCIOTHO-
OCHOBHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpmMeneHue.

Xpom, momubaeH, BombdpaMm. Ilomydenue. Ilpumenenune. Deppoxpom. Duzndeckue
CBOMCTBAa M XHMMHYECKas aKTUBHOCTh. DIIEKTPOHHBIE KOH(PHUTypallud M CTENEHU OKHUCICHUS.
BzaumopeiicTBue ¢ mpOCTHIMM BEMIECTBAMH, BOJOW M KuciaoTaMu. KOppo3mOHHBIE CBOMCTBA.
[TaccuBHOCTH METAILIOB.

Okcuapl M THIPOOKCUIBI MapraHiia, HUX KHUCJIOTHO-OCHOBHBIE M OKHCIMTEIbHO-
BOCCTAaHOBUTENbHBIE CBOMCTBA. /IMOKCHA MapraHiia MaHTaHaThl M MepMaHraHatbl. KapOoHUIIBI U
conu mapranua (II). Ilpumenenue.

Kenezo, koOanbT, HUKENb. DIEKTPOHHBIE KOH(PUTYpaIUu.

[Tpuponubie pecypcel U noayueHue. Ouuctka. BzaumopeiictBue ¢ IpOCTBIMU
BElleCTBAaMH, BOAOW U Kucioramu. UYyryH, cranp, xene3o. depporutan, deppoxpom u
tdeppomapraner. [Ipumenenne. Koppo3us craneit u ux 3ammra oT KOPPO3uH.
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XKenezo, kobanbT, HUKENb. OJIEKTPOHHBIE KOHPUIYypalMM M CTENEHH OKHCICHHUS.
Kommnekcusle coenunenus. KapOGonumnbl.  OKHUCIUTENHbHO-BOCCTAHOBHUTEIbHBIE  CBOICTBa
coeMHEHNH 1 n3MeHeHue ycroitunoctu coequnenuii (11 u I1I) B cemelicTBe xenesa.

OKcupl, THAPOKCHIBI, TAIOTCHUIBI U COJIU XKeje3a, KoOaabTa U HUKes. J[BoHBIEe comH,
kBacupel ['uaponus coneil. XUMUYECKUE CBA3U B COCTUHECHUSAX.

OO6mass xapakTepuCTHKa IUIATUHOBBIX MeTayuloB. lIpupojHble pecypchl U MOIy4YEHHE.
DJeKTpOHHBIE KOH(UIypaluu, HM3MEHEHHE YCTOHUMBOCTU CTENEHEW OKHCICHHUS HIIEMEHTOB.
B3anmopeiicTBre ¢ MPOCTBIMU BEIIECTBAMM, BOJIOM U KUCI0TaMH. KOMIUIEKCHBIE COETUHEHUS.

[unk, xagmuii, pryTs. IlpuponHble pecypcbl M MOJy4YEHHE. JIEKTPOHHBIE
koH(purypauu u crenenu okuciaeHus. Coenunenus prytu (I u I1). Bzaumoneiictsue ¢ npocTbiMu
BEILECTBAMM, BOJIOM, KUCIOTaMHU U menoyamu. IIpumenenue.

Lamorenupl, OKCUIBI, THIPOOKCUIBI, COJIM U KOMILJIEKCHBIE coeAMHEHUs] MeTauioB 1 1B
—rpynmsl. X KMCIIOTHO-OCHOBHBIE U OKHMCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA U THIPOIIU3.
[IpumeHenue.

Menp cepebpo 3omoto. [IpupogHsle pecypchl M HOJdydeHHE. DIeKTpopadUHUPOBAHUE
Meau. DJEeKTPOHHbIE KOH(PUIypalluu U XapaKTEpHbIE CTENEHH OKHUCIEeHUA. B3aumopelicTtBue c
IIPOCTBIMU BEILLECTBAMM, BOJON KUCIOTAMH, LIAPCKOW BOJKOU U C OKUCIUTEISAMU B IIPUCYTCTBUHU
KOMIUIEKCO00pa3yIOUINX JIUTaH/I0B.

["anorenuapl, OKCUABI, TUAPOKCUABI, COJIM U KOMIUIEKCHBIE COEAMHEHUS JIEMEHTOB 1B
—rpynmbl. IX KHUCIOTHO-OCHOBHBIE, OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA W THUIPOJIU3.
[Tpumenenue. 1.52. Bopopon u ero nonoxenue B [lepuoanyeckoit Tabnune. CTpoeHre MOJEKYJI
(BC u MO). Ilpuponnble pecypchl M METOAbl IOJYyYEHHUS U3 BOJbI, MPUPOAHOIO Tasza, U3
IIPOMBILIUICHHBIX OTX0A0B U Ap. IIpumenenue. Bomopon Kak aJbTEpHATUBHOE TOIUIUBO,
BOJIOPOJIHASI SHEPIETHKA.

DJEeKTpPOHHOE CTpoeHHe, (u3MuecKkue M XHUMHUYECKHe CcBoicTBa 3neMeHTOB VIIIA
rpynnsl. [Ipumenenue. Xumuueckoe crpoeHrne KomiuiekcoB propuaos kceHoHa XeF4, XeOF,.
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