MHUHOBPHAYKHU POCCHUHA
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BBICIIET0 00pa30BaHUsI

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

O0pa3zoBaTeNbHO-HAYYHBI HHCTUTYT
(bU3UKO-XUMHUYECKHUX TeXHOJoTui 1 Matepuanoencaus (MOXTuM)

S [LOKyMEHT NOANUCAH 31EKTPOHHO NOANUCHIO B yTBEP}KﬂAIO:
/WI, CHCTEME 3N1EKTPOHHOTO A0KYMEHTO060poTa
HITY um. P.E. Anekceesa ]_—[I/IpeKTop AHCTUTYTA:
/K.B. Manysesiy/
CepTudukat 6e466def73b388c262d1fef93a6e3720
Bnageney, WBawkuH Esrennii leHHaabesny IOAIIUCH CDI/IO
[eiicteutenex ¢ 04.02.26 no 30.04.27 13 2
10”  deBpans 2026 r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

b1.5.11 XuMus »JieMeHTOB
(I/IHI[CKC 1 HAUMCHOBAHUEC JUCILHUIIJIIMHBI I10 y‘IC6HOMy rmaHy)

JUTS IOATOTOBKH OaKallaBpOB/CIIEIMAINCTOB/MAruCTPOB

Hanpasnenue noaroroku: 18.03.01 «Xumudeckas TEXHOJIOTHS

(K00 u HaumeHoB8aHue HaNPAagIeHUus NO020MOBKY, CREYUATILHOCIU)

HaHpaBHGHHOCTBI «Texaomorus SJICKTPOXUMHNYCCKUX ITPOU3BOACTB), «XuMudeckass TEXHOJIOTHS

MMPpUPOAHBIX 3HepFOHOCHTeHeﬁ " YTJIICPOAHBIX MATCPUATIOB»

(HaumeHosanue npouis, NPOZPAMMbL MAUCIPAMYPbL, CREYUATUIAYUL)

®opma 00yueHHs: OuHas
(ounas, OUHO-3A04HAS, 3A0UHAS)
Tox Hayana moarorosku: 2024

Brimyckaromas kadenpa: TOIIuXOB

Kagenpa-pazpaborunx [1b3uX

O0beM mucuuruHeL; 216/6

[TpomexyTouHas aTTecTalus: 3K3aMeH
OK3aMCH, 3a4€T C OHGHKOfI, 3a4eT

Pazpabotuuk (u): Haymos Brianumup BaHoBUY 11.X.H., podeccop
(®UO, yueHas cTerneHb, yueHOE 3BaHUE)

Hwxuauit Hosropon, 2026



Pabouas nporpamma AMCUMIUIUHBL pazpaboTaHa B cOOTBeTCTBUU ¢ DeepanibHbIM IOCy1apCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAApTOM BbIcHIero oOpazoBanus (PI'OC BO 3++) mo HampaBlIeHHUIO
noarotoBku 18.03.01 «Xumuyeckast TexHOJOTHs», yTBepkaeHHoOro npukazom MMHOBPHAYKU
POCCHUU

ot 07 aBrycra 2020 r. Ne 922 nHa ocHoBaHuHU ydeOHOTO I1aHa, mpuastoro YMC HI'TY

npotokou ot 15.01.2026 r. Ne 25

PaGouas mporpamMmma onoOpeHa Ha 3aceganuu kadeapsl mpotokos 06.02.2026 r. Ne 3

3aB. kadenpoii: 1.X.H., mpodeccop, mpoheccop Haymos B.U.

(moamnuce)

[IporpaMmMa pekomMeHAOBaHA K YTBEPKICHHUIO YydeHbIM coBeToM M®PXTuM, mnporokosn ot

10.02.2026 r. Ne 4.

PaGouas nporpamma 3apeructpupoana B YMYVY peructparuonnsiii N 18.03.01-tan-11

Hagansauk MO /E.I'. CeBprokoBa/

(moamnuce)

3aBenyromias otaenom komiuiekroBanus HTh /H.N. Kabanuna/

(oamck)



COJIEPKAHHUE

1. Lenb u 3a1a91 OCBOCHUS JTACIIHTIIIFIHB «...vvviesissvrressisseesssssssseessssssssssssssssssssssesssssssssssssnsseesnns 4
2. MecTo AUCIUIUIMHBI B CTPYKTYpPE 00Pa30BATEIBHOM TTPOTPAMMBI .....vvveeriveesireessreesinessseeens 4
3. Komnerenuu oby4arorerocs, GopMUpyeMbIe B PE3yJIbTaTe OCBOCHUS JTUCITUTIIUHBI ......... 6
4. CTpYKTYpa U COACPIKAHUE TUCIIMIIIIMHBL. . .. v ettt ettt entee e enteennte et enneenneeenneennens 13

5. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHAsI aTTECTallMs MO UTOraM OCBOECHUS

D107 (0300700010705 1 COUUUEURE T URRRRPRN 19
6. YueOHO-MeTOINYEeCKOE O0ECTIEUEHNE MUCIIMIIIIIHDL. . . ..o vvennee e e e et e e e e eeeean, 29
7. NHGOPMAITMOHHOE OOECTICUCHUE TUCTIATIITITHBL «....vveeavveeuteesieessteesseesnseesseessseessessnseessessnsessseens 30
8. ObpazoBaTelbHbBIC peCypChl It MHBATUIOB My ¢ OB3.................c 32

9. MaTepI/IaHBHO'TeXHI/IquKOC O6€CH€‘ICHI/I6, HeO6XO,I[I/IM06 AJIL OCYIICCTBIICHUSA

00pa3oBaTEIbHOTO MPOIIECCA IO JTUCIIATIITHHE . ...\ v e vseenseenneeenseenneeeaneeeseenneeaneanneenes 33
10. Meroanueckre peKOMEHIAITNH 00YJIAOIIIMMCS 10 OCBOCHHUIO JUCIUTIINHBL. . ................ 34
11.0ueHounble cpeAcTBa sl KOHTPOJIS OCBOCHUS JUCHHUIIIIMHBL. « . e uveneeneeneenieannennennaens 39


file:///C:/Александра/AppData/Users/PC/Downloads/1557841726_rpd%20(2).doc%23_Toc528058757
file:///C:/Александра/AppData/Users/PC/Downloads/1557841726_rpd%20(2).doc%23_Toc528058758
file:///C:/Александра/AppData/Users/PC/Downloads/1557841726_rpd%20(2).doc%23_Toc528058758
file:///C:/Александра/AppData/Users/PC/Downloads/1557841726_rpd%20(2).doc%23_Toc528058759
file:///C:/Александра/AppData/Users/PC/Downloads/1557841726_rpd%20(2).doc%23_Toc528058766
file:///C:/Александра/AppData/Users/PC/Downloads/1557841726_rpd%20(2).doc%23_Toc528058766
file:///C:/Александра/AppData/Users/PC/Downloads/1557841726_rpd%20(2).doc%23_Toc528058769

1. IEJIM ¥ 3AJJAYM OCBOEHUSA JUCIUATIIAHBI (MOIYJIST)

1.1. easiMu 0CcBOEHUS] TUCHUILTUHBI «XUMUS dJIEMEHTOBY SBIIICTCS (OPMUPOBAHUE Y
CTYJICHTOB OCHOBHBIX MOHSITHI, 3HAHUI M HABBHIKOB B OMMCAHUU CBOMCTB BEIIECTB HAa OCHOBE
3aKOHOMEPHOCTEM, BBITEKAIOMIMX W3 IEPUOJUYECKOro 3akoHa U Ilepmogumyeckoil cHUCTEMBI
SJIEMEHTOB; YCTAHOBJICHME B3aUMOCBS3M MEXKIY CTPOEHHEM AaTOMOB M MOJIGKYJT H
B3aUMOJICCTBUEM MEXKAY BEIIECTBAMU B XMMHMUYECKHX IPOIECCaX, YCIOBHI OCYIIECCTBICHUS
XUMUYECKUX PEaKIUi, BO3MOXXHOCTH YIIPABJIEHUS TJIYOMHOWM WX TMPOTEKAHUsS, H3y4YeHUE
OCHOBHBIX CITOCOOOB IMOTYYEHHS U HanboJiee XapaKTePHbIX CBOMCTB HEOPTAaHUYECKUX BEIIECTB U
(dhopMUpPOBaHNE HAYYHOTO MBIIUICHHS, HABBIKOB MMPAKTUYECKOTO MCIIOIB30BAHUS TEOPETUUECKUX
3HAHWMA ISl PEUICHMS] KOHKPETHBIX XUMHYECKHX 33]ad4, MOJKPEIUICHHBIX HaumOojee SPKUMH
IpUMepamMu, peaau3yeMbIMU B TPOMBIIUICHHOCTH.

1.2. 3amaun ocBOEHHUS AUCHHUILIHHBI:

- M3Y4YUTh B3aMMOCBSI3b COCTaBa, CTPOCHUS M CBOWMCTB XMMHUYECKHX SJEMEHTOB M HX
COEIMHEHUH, OCHOBAHHYIO Ha mepuoaudeckom 3akone .M. MenneneeBa, ¢ MCIOJIb30BaHUEM
COBPEMEHHBIX CBEJICHUM O CTPOCHUHU BEIIECTBA;

- paccMOTpeTh OOIMEe W MPUHIUIHAILHO BaKHbIC 3aKOHOMEPHOCTH B NPOTEKAHUH
MPOIIECCOB B XHWMHUUYECKHX CHCTEMaxX, C TO3WLIUUA XHUMHUYECKOW CBS3M W PEAKIIMOHHOU
CIIOCOOHOCTH BEIIECTB;

- JIaTh MPEJCTaBJICHUE O COBPEMEHHOM COCTOSIHUU U IMYTSX Pa3BUTHS HEOPTaHUUYECKOU
XUMUH, €€ POJIH B HAYKE U TEXHHUKE;

- Ppa3BUThb CaMOCTOSITENIBHOCTh B TNPUOOPETEHMHM HAYYHBIX 3HAHUM U  OINbITa
SKCTIIEPUMEHTAIBHON PaOOTHI.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI PAMMBI

2.1. YyeOHasi JMCHMIUIMHA «XHMMHSI 3JIeMEHTOB» BKJIOYeHa B 00s13aTeNIbHBIN
nepeyeHb AUCUMILIMH 0a30BOM yacTH 0Opa30BaTeIbHOW MPOTrpaMMbl BHE 3aBHUCHMOCTH OT €€
HarpaBieHHOCTH (mpoduist). JAMcUUIUIMHA pealn3yeTcs B COOTBETCTBHM C TpeOOBAHUSAMHU
®I'OC, OIl BO u VII, no naHHOMY HanpaBJIE€HUIO OATOTOBKH.

IIpenmMeroM W3ydeHMs] JOUCLHUIUIMHBI «XHWMHS DJJIEMEHTOB» SABISETCA JETAIBHOE
pacCMOTpEHHE CTPOEHUs, (PU3NKO-XMUMHUYECKUX CBOMCTB XHMHUYECKUX OJJIEMEHTOB M UX
coenuHeHui Ha ocHoBe llepuoanueckoro 3akona /.M. Menzeneesa, a Takxe GopMUPOBAHUE Y
CTYIEHTOB (YH/IAMEHTAJIBHOTO XHUMHUKO-TEXHOJOTUYECKOTO MBIIUICHHS, MO3BOJISIOIIErO
IPOTHO3UPOBATh PEAKLMOHHYIO CHOCOOHOCTh BELIECTB B pealbHBIX IPOU3BOACTBEHHBIX
YCIIOBUSX.

JUis  yCIIEHIHOTO OCBOCHMSI JUCLMIUIMHBI CTYAEHT JOJDKeH o0najgaTh 3HAHMUSMU,
NOJYYEHHBIMH B IIKOJBHBIX Kypcax XHMHH, (U3MKM M MaTeMaTUKH, a TaKXe YCIELIHO
OCBOUTBITPEIIECTYIOUTYIO AUCHUIUIMHY IepBoro cemectpa «O0I1ast 1 HEOpraHUYecKasi XUMHUS,
rae npuoOpeTaloT HEeoOXOAWMbIE 3HAaHUS IO OINPEAENCHUI0 TEIUIOBBIX 3((EeKToB U
HAIPaBJIEHHOCTH XHMHUYECKUX MPOLECCOB (XMMHMUYECKON TepMOJUHAMHKE), CKOPOCTHU
XUMHUYECKHX peakiuil (XMMUYECKOW KMHETHKE), a Takke MO CBOWCTBaM pacTBOPOB M OCHOBaM
IIEKTPOXUMHUU. J[711 yCBOEHUS TUCLUUIIIINHBI CTYAECHT JOJIKEH:

- BJIAZIETh XUMUYECKON TEPMUHOJIOTHEN;

- IOHUMATh ATOMHO-MOJIEKYJISIPHOE YYEHHUE U CTPOEHHE aTOMa;

- YMETh IMPOBOJUTH PacyeThl 10 XUMHUECKOW TepMOJUHAMUKE (OIpeJieIeHUe TEIIOBBIX

3¢ (deKTOB U HampaBIeHUs IPOLIECCOB) U KUHETHKE;
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- 3HaTh TEOPUH PACTBOPOB M OCHOBBI ITKTPOXHUMHUH.

JucuuruimHa «XHUMHUSL 3JIEMEHTOB» sABIsieTcs 0a30Boil IiardopMoil Al M3ydeHUs
MOCIEAYIOMUX OOMICHAYYHBIX U CIEUUATbHBIX JUCIHHUIUIMH MPOPECCHOHAIBHOTO IIHMKIIA.
Hampumep, B kypce «AHaTUTHYECKass XUMHUS H (U3UKO-XUMHYECKHE METOJbI aHAIA3ay
CTYJEHTBI OyIyT MCIIOJIB30BATh 3HAHUS CBOWCTB MOHOB M OCAJOYHBIX PEAKIUI IJIEMEHTOB IS
KaueCTBEHHOT'O0 M KOJWYECTBEHHOTO aHanm3a. i aucturumabl «OpraHndeckas XuMus» Kypc
3aKJa/IpIBaCT TOHUMAHWE TPUPOABl XMUMHYECKOW CBSI3W, THOPHAM3AIMd M CBOWCTB aroma
yrinepoaa u rerepoaromoB (N, S, P, O). B pamkax AMCHUIUTHHBI «XUMHS 3JIEMEHTOB)» TaKO€
MOCTPOEHHE MaTepHualia IT03BOJISIET Ha 0OoJieeé BBICOKOM YpPOBHE IIPOCICKHUBATH 0OIIHe
3aKOHOMEPHOCTH BO B3aMMOCBSI3M «COCTaB - CTPOEHUE - PEAKIMOHHAs CIIOCOOHOCTHY,
IIPOTHO3UPOBATh CBOMCTBA AIEMEHTOB U UX COCAMHEHUN.

Jns  gucnmiuinH - «@usndeckas Xumus» Mo «OOmas XuUMHYECKas TEXHOJIOTHSD
TUCIUIUIMHA JaeT MaTepuan Il MOJenupoBaHusi  (a3oBBIX pPaBHOBECHH, pacuera
MaTepuaibHBIX OallaHCOB M TMOA0Opa KOHCTPYKUIMOHHBIX MAaTepUANOB JUISI XUMHYECKHUX
peaktopoB. Taxke 3HaHUS U yMEHHUS, IOJYYCHHBIE MPH OCBOCHUHM AUCHUIUIMHA «XUMUS
3JIEMEHTOB» HEOOXOAMMBI IPU IMOATOTOBKE, BBHIMOJHEHUH M 3aIIUTE KYPCOBBIX U BBITYCKHON
KBTM(UKAIIMOHHOM pPadOT, MpHU pEIICHWH HAy4YHO-UCCIENOBATEeIbCKUX 3aJady B Oynyiein
pohecCuOHATILHON e TENbHOCTH.

Jucnumumaa  «XWUMHS ~ 3JIEMCHTOB»  BBICTYIACT  CBS3YIOIIUM  3BEHOM  MEXKIY
(dyHIaMEHTAILHON HAyKoW W TMPOQWIBHBIMU WH)XCHEPHBIMU 3ajadamMu. [lorydeHHBIC 3HaHUS
MIPUMCHSIFOTCSI:

- IIyOOKO€ 3HaHHWE XHMHMHM METaioB (0COOEHHO d-31IeMEHTOB), UX OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX CBOWCTB, IPOIECCOB KOMILJIEKCOOOpa30BaHUS W TIOBEACHUS HMOHOB B
pacTBOpax SBISAETCSA KPUTUYECKH BAXKHBIM JUUII TOHMMaHUS TIPOILECCOB TallbBAHOTCXHUKH,
padUHUPOBAHUS METAIJIOB, 3alIUTHl OT KOPPO3UU M CO3JAaHUS COBPEMEHHBIX XUMHUYECKHX
UCTOYHMKOB TOKa (AaKKyMYJSITOPOB, TOIUTMBHBIX 3JeMeHTOB) (mpoduis «TexHomorus
SIIEKTPOXUMUYECKHX TPOU3BOJICTBY);

- U3y4YCHHE XMMHUHM HEMETAJUIOB (P-’JIEMEHTOB, B OCOOCHHOCTH aJUIOTPONHUU YIJIepoa,
XUMHH Cepbl, a30Ta, KUCI0pOo1a) HE0OX0UMO /ISl HOHMMAaHHUs cocTaBa IpuMecel B HepTH, rase
u yrie. 3HaHue XxuMun nepexoaubix MeramwioB (Pt, Pd, Ni, V, Mo) cocTaBisieT TeopeTHYecKyto
0azy [ U3YYEHHS TPOIECCOB MPOMBIIIJIEHHOTO KaTanu3a (KpeKHHT, pU(OPMHUHT,
THIPOOYNCTKA), NpPUMEHsAEMbIX B Hedre- W razomepepaborke (mpoduiab «XuUMHUYECKasS
TEXHOJIOTHS MPUPOHBIX SHEPTOHOCUTEICH U YTIIEPOAHBIX MATEPHATIOBY).

Crneunpukoi AUCHUTUIMHBI «XUMHUS DIEMEHTOB)» SIBISETAC TIIyOOKas HHTErpanus
TEOPETHUECKOr0 Marepuaja C Ja0OpaTOPHBIM IPAKTUKYMOM. BEITIONIHEHHE J1a00paTOPHBIX
paboT HampaBJIEHO Ha TPUOOpPETEHHE TEPBUYHBIX HABBIKOB HAYYHO-HCCIIEIOBATEILCKOW |
WHXXCHEPHOW JEATeIbHOCTH. B XoJe mpakTUKymMa CTYJIEHTBI HE MPOCTO TOJATBEPKIAIOT
TEOPETHYECKHE 3aKOHBI, HO M y4aTCsl IUIAHUPOBATh SKCIEPUMEHT, CAMOCTOATEILHO MOAOUPATh
peareHThl Ha OCHOBE UX XMMHUYECKHUX CBOMCTB, pabOTAaTh C TOKCHYHBIMH U €IKUMHU BEIIECTBAMHU
C COONMOJIEHHEM HOPM TEXHOJOTHYECKOH Oe30MmacHOCTH, a TaKkKe WHTEPIPETHPOBATh
MOJIyYeHHBIC pe3yibTaThl (0Opa3oBaHHWE OCAJKOB, BBIJCICHHE T'a30B, HM3MCHEHHUE OKPACKU
KOMIUIEKCOB) JUIsl TEXHOJIOTMYECKOTO OOOCHOBaHHWs TMpoTeKarmux mporeccoB. Caaua
7a00OpaTOPHBIX OTYETOB TPOBOAUTCA B (opMare OHUCKYCCHHM, DPa3BHBAIONICH HABBIKU
apryMeHTalliy TPHHUMAEMBIX TEXHOJIOTHUSCKHUX PEIICHHM.



[Ipu mpoBeneHNN JEKIMOHHBIX M JTAOOPATOPHBIX 3aHITHH OO0ECIIEYMBAETCS Pa3BUTHE Y
CTYJCHTOB HABHIKOB KOMAaHIHOW pabOThl, MEXKIMYHOCTHOH KOMMYHHUKAIIUU, TMPUHSATHUSI
pelleHui, JHUIEPCKUX KadecTB (BKIIOYAs TPU HEOOXOIUMOCTH TMPOBEICHUE TPYIMIOBBIX
JACKYCCUM, aHAJIN3 CHUTyallud W WMUTAlUMOHHBIX MOJEJEH, COCTaBJICHHBIX Ha OCHOBE
pe3yJbTaTOB TPOBEJACHHBIX JIA00PATOPHBIX pPabOT, B TOM YHCIE C y4ETOM OCOOEHHOCTEU
poeCCHOHAIBHON JEATEIHHOCTH BBIITYCKHHKOB).

MoTtuBannonHas (yHKIHS 3aKI0YaeTCs B CTHUMYJHWPOBAHUM HMHTEpEca CTYICHTOB K
Hayke. Ha nmekium Heo0X0IMMO 3aMHTEPECOBBIBATh, 033/Ia4UTh CTYJEHTOB C LIEJIbIO BHIPAOOTKH
y HHUX JKCJIaHWs NaJbHEHIIero M3y4eHHs TOW WJIM WHON MpoOJieMbl B O0JACTH XUMHUYECKOU
TEXHOJIOTHH.

Pabouass mporpamMma IHUCHUIUIMHBI «XWUMHS JJIEMEHTOB» I WHBAIUIOB W JIHMI[ C
OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI Pa3padaThiBaeTCsl HWHIWBUIYATbHO C YYETOM
OCOOCHHOCTEH TMCUXO(PHU3UIECKOTO PA3BUTHS, WHIUBUIYATBHBIX BO3MOXHOCTEH M COCTOSHUS
3JI0POBBS TAKUX 00YYArOIINXCS.

3. KOMIOETEHIUUA OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJbTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIS)
Hpouecc HU3YyUYCHUS JUCHUIIIINHBI (MO,I[y.TIH) «XVMHUS IJIEMEHTOBY HalIpaBJICH HaA:

- (opMuUpOBaHUE HIEMEHTOB CIEIYIOIMX KoMmmeTeHuil B coorBercTBUU ¢ OIl BO mo
HaIpaBJIeHUIO MOATOTOBKH (crienuanbHOCTH) 18.03.01 «Xumudeckas TeXHOIOTH:
a) oomenpodeccuonansubix (OI1K): OIIK-1, 2, 5.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenoganue
OUCUUNTIUH,
dopmupyrowux Cemecmput, hopmuposanun Komnemenyuil OUCYUNTUHAMU
KoMnemenyuio
COBMECHO

O6masa u
HEOpraHHYeCKas XUMHUS v
(b1.65.4)

Oxomorus (b1.5.7) v

XuMHUS 3J1eMEHTOB v
(b1.B.11)

OpFaHI/I‘IeCKaH XUMUs
(B1.B.15)

Opraandeckas xumus || v v
(b1.5.16)

Bgenenue B
CHENHUaIbHOCTD v
(b1.5.17)

Dusnueckas Xumus ‘/
(51.5.22)

Jlakokpacounblie
nokpertus (b1.5.24)

OO1ast XuMH4YecKast v
texHosorus (b1.5.27)

Konnoumnas xumusa v
(b1.5.29)

IToaroroska k v
Mpolieype 3aUUThl 1




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

3ammta BKP (B3./1.1)

OIIK-2

O6mas u
HEOpraHH4YecKas XUMHUs
(b1.6.4)

Wudopmarnka (b1.5.2)

\

Marematuka (b1.5.3)

AnanuTuyecKas XUMHUsL 1
bU3MKO-XUMHYECKHE
metonpl ananusa (b1.5.8)

WmxenepHas rpaduka
(51.5.9)

XumMus 3J1eMeHTOB
(b1.b.11)

®dusnka (b1.5.12)

OpFaHI/I‘IeCKaﬂ XUMHUA
(B1.B.15)

Opranuueckas xumusi ||

(51.5.16)

Wudopmanmonusie
texHosoruu (b1.5.18)

IIpuknanHas MexaHuka
(b1.5.20)

AN N N BN

[Iponeccel u
MEXaHUUCCKUE
anmnapaTbl XUMUYECKHX
npousoacts (b1.5.21)

(\
<\

dusnueckas xuMus
(51.5.22)

JlakokpacouHbie
nokpeitus (61.5.24)

DIIEKTPOTEXHUKA
TPOMBINUICHHAS
anektponuka (b1.5.26)

OO0mast xuMHu4YecKas
texHosorus (b1.5.27)

Koanounnas xumust

(51.5.29)

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

OIIK-5

AHanuTHYECKas XUMUS U
(DU3UKO-XUMHUYECKHE
meropt ananusa (b1.5.8)

XuMHUS 3JIEMEHTOB
(b1.B.11)

<\

®uznka (b1.5.12)

<
<

Opranudeckast XuMus
(b1.B.15)

Opranndeckas xumus ||
(b1.B.16)

Bgenenue B
CHEUHMaIbHOCTD




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

(51.5.17)

HpI/IKHaﬂHaH MECXaHHKa
(B1.5.20)

IIpoueccer n
MEXaHUUCCKUE
amnmaparbl XUMHYCCKIX
npomsBoacts (61.5.21)

dusnueckas XUMUsI
(b1.5.22)

DNEeKTPOTEXHUKA 1
MPOMBIILICHHAS
anekrponuka (b1.5.26)

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




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C

ININTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA OIl

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

Kox v nanmenoBanue

OueHo4YHbIE CPeICTBA

Koa n
HHAUKATOpA o
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00yYeHHUS 110 JUCHUIIMHE Texyuero IIpomeskyTOoUHOM
KOMIIETCHI MU KOHTPOJIHA aTTreCralumn
KOMIIETCHIMHU
YMETh:
HOIIK-1.1 U3yuaem - OIpeNeNATh BJIAJIETD: - KontponbHsle
MEXAHUMBL XUMUYECKUX 3HATD: XHMHYECKHE CBOMCTBA - HaBBIKAMH ONIMCAHUS BOIPOCHI K
peakuuﬁ, OCHOBBIBASCHL HA - OCHOBBI CTPOCHUA BCIHICCTBA 110 UX CBOICTB BCIIICCTB Ha oTYyeTaM 110
OIK-1. Criocofer | 3/1@Muwax 0 cmpoenuu aTOMOB 1 MOJICKYJL, SJICKTPOHHOMY OCHOBE 3 71a60paTOPHEIM
-1, Knaccu(pUKaLuio CTPOEHHIO;
sewecmea, npupooe pucan P 34KOHOMCPHOCTCH, paboram
HSy‘{aTL, xuMuqeczcoﬁ P XUMHYCCKUX DJICMCHTOB - COIIOCTaBJIATH BBITCKAIOIINUX U3 3a AHUS K
aHaJIU3UpPOBaTh, . T10 3JIEKTPOHHOMN ¢dusnueckue u TIEPHONYECKOTO 3aKOHA A
HCTIONB30BATE CBOUCMBAX PA3TIUYUHBIX KOH(HTyparmH XHMIGECKHE CBONCTBA 1 Tlepuomadeckoit MMHCHbMEHHBIM
MEXaHU3MEI KIACCOE XUMUTECKUX BAJICHTHOTO CJIOS IIPOCTBIX BEILECTB, cucremsl JI.1. KOHTPOJIEHBIM
XUMHUIECKHX 2/1IeMEHMO8, COeOUHeHU, 006pa3yeMbIX d7IeMeHTaMu | Menzeneena pabotam o
. 8eujecms U Mamepuaios JTaHHOMW MO/ PYTIIIbI pasaenam
PCaKLHH, Bonpocsr nis
MPOUCXOAIINX B .
P JUAIIL 3HATD: MHCEMEHHOTO
resHotorcciin ~ criocods onyuerns, SanneHa
p ¢busnueckue u } YMETh: (30 Gusetos)
OKpY’KaIoIIeM MHpe, XUMHMYECKHE CBOHCTBA
- OTIpeNEeNATh Bonpocs! ans
OCHOBBIBAsICh Ha 3JIEMEHTOB M UX PEAKIHONHYIO CTHOTO
3HaHUAX O CTPOCHUH COCIMHEHMIA; CIIOCOBHOCTD - KOHTpOJ‘IBHBIe 6 y
BEIIECTBA, IPUPOJIEC - OCHOBHBIE HeopraHieckiX BJIA/IETh: BOIIPOCHI K co eceHOB%HHsI Ha
. - K3aMeHe: OUIeThI
xummaeckoii cessu u | AOIIK-1.2. Ananusupyem 3aKOHOMEPHOCTH COeMHEHHH: 3aKOHOMEPHOCTAMH oT4YeTaM 1o 5 3%066 €. buie
o ’ NPOTEKAHMS HUJIETOB
cBOMCTBAX MexaHuzMbl XUMULECKUX TIPOTCKAHUS XUMUHCCKUX | _ o onaTh P . 71a6OPATOPHBIM ( JIeTOB)
i Osugux ¢ | PEAKIME 3aKOHOMEPHOCTH B RHMIPICCILX PEAIIt, paboram
UYHBIX K. B eaxKyuu, npoucxo ’
pasn J1acco l’; eXHL:)]ZOZMZ CCRUX “ 3aKOHOMEPHOCTH B mMeHeHH?I d)HBquCKHX MPOUCXOOAIIUX B - 3anaHms K
RMIHCCIX H3MEHCHHH CBOHCTB M XMMHYECKHX CBOMCTB TEXHOTOTHHCCKHX .
3JIEMEHTOB, NPOYECCax u OKPYICAIOUEM | oo ety 1 cromHbI S npoLeccax u MTUCHbMEHHBIM
COEJIMHECHUH, mupe BEIECTB; peTOM CTPOCHIS HX OKpPYKaIoLlEM MUPE KOHTPOJIbHBIM
BEILIECTB U - 3aBUCUMOCTh i P pa60TaM 1o
aTOMOB U MOJICKYJI, a3enam
KHCJIIOTHO-OCHOBHBIX U v
Marepuaios KPUCTAJUTNYECKON p
OKHCIIUTCIBbHO-
CTPYKTYpPBI

BOCCTaHOBUTEIBHBIX
CBOWCTB OT IPUPOJIBI
3JIEMEHTOB U UX CTETICHU
OKHCIICHUS




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHIUKaTOpa o
HanMeHOBaHUe IlOCTI/l)KeHEﬂ Ilnannpyemsble pe3yibTaTbl 00yYeHHUS 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIICTCHIIMU KOHTPOJIHA arTrecralnmumn
KOMIICTCHIIMU
HATh:
3 BIAJIETb:
- pacnpoCTPaHEeHHOCTb
- 3HAHUSMH - KonTpomnbHsle
anemenToB 1o rpynnam | YMETD:
. XHMHYECKHX 1 BOIIPOCHI K
U MOArPyIam; - hopmupoBaTh HayqHOE (pH3ECKITX CBOFCTS oTHeTA 110
HOIIK-1.3. Henonwsyem - IPaKTHYECKOE U MBIIICHHE, HABBIKH | © e
nonyuennvie sHanus ois Hay4HOE 3HAYEHHE TEODETHUECKIX SHARMH | o o paTop
pewsenus 3a0au DNICMCHTOB MOATPYIIIbI | JUIS KOHKPCTHBIX 3872 | “ol pabortam
p . 1 00pasyeMbIX HMH XHUMHYECKOM CVIICCTBCHIS - 3agaHus K
gpo eccuonansrou COGI[I/IHGHI/Iﬁ; TCXHOJIOT'UH, XI/I?\I/IH;KO IIUCbMEHHBIM
esmeabHOCMmU -
- IPUMEHEeHHE - IIPOTHO3UPOBATH KOHTPOJIbHBIM
TEXHOJIOTHYECKUX
9JIEMEHTOB H UX MEXaHH3MBbI IPOTEKAHHUsI
. p . MPOLIECCOB U paboTam 1o
COCIMHEHHIT B XHMHYECKHX PEaKLni
u 0e30MmacHOCTH pasnenam
IPOLIECCaX XMMHIECKOH
KU3HEACATEILHOCTH
TEXHOJIOTHH
3HATb: YMETh:
BJIAJIETh:
HOIIK-2.1. Hcnonvsyem - METOJIBI - HCIOJB30BATE METOMBL | 0
Mamemamuyeckue memodur | MATEMATHIECKHX MaTeMaTHYeCKUX paceTa i
o1 pewsenuA 30as pacyueToB U PELICHHSI | PAacueTOB VIS PELICHHS HpeCTaBTCHIEM
OTIK-2. Criocoden | ppogheccuonansioii XUMHYECKHUX 33724 1 XHMHYECKHX 337124 1 SKCTICPHMERTATBHEX
OCYIECTENAT 00pabOTKH pe3ynbTaToB | 00pabOTKH pe3yabTaToB o aTo
JIbTATOB B
Y desimenbHoCmu NaGopaTOpHBIX paboT 1 | nabopatopHbix paGoT u | P a&l) eero . K
MIOMCK, XpaHEHHUE, SCTIEPHMEHTOB SECTIGNHMEHTOR rpapuyecKoM BUJ OHTPOJIbHBIE
00paboTKy 1 aHaTN3 BIAJETh: BOTIPOCHI K
nHdopmannu n3 - MeToaMu 0TYETaM IO
Pas3INIHBIX HCC e I0BAHHS (H3HKO- 71a00paTOPHBIM
MCTOYHHMKOB H 0a3 YMEThD: XUMHYECKHX cBojicTs; | PA0OTaM
JIaHHBIX, - IOJIb30BAThCS JIUTEpaTyPHBIM - 3ajanus K
NPEACTaBIAT €€ B | OITK-2.4. Henonvsyem 3HATD: CIIPaBOYHBIMH JaHHBIMH | MOMCKOM XMMHUYECKOH | MMCHMEHHBIM
TpebyemMoM Gopmate | xymyuueckue memods: Ous - XUMHICECKHE 1 1 IPOU3BOIUTD uHpopMaLH ¢ KOHTPOJIBHBIM
C UCTIONB30BARMEM | pewenus 3adau (bU3HKO-XUMUYECKHE HEoOXOMMbIE PAacYeThl | MCHOJb30BAHUEM paboTam 1o
HHQOPMALHORHBIX, | npogpeccuonahoii METOIBI JUTS TIOJyYEHHUs | JUIS BBIIONHEHHUS Pa3IMYHBIX pasaernam
JIAHHBIX 71a60PaTOPHOTo HCTOYHNKOB
KOMITBIOTEPHBIX U desmenbHocmu
. NIPAKTHKYMa U (cripaBOYHKK, HAYUHbIE
CETEBBIX TEXHOJIOTHH N
npocreiime ¥ HaYYHO-TIOMYJIIPHbIE

WHXCHEPHBIC paCyY€ThL

M3/IaHus,
KOMIIBIOTEPHBIE 0a3bl
JTAHHBIX, PECYPCHI
HurepHeTa)
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Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa u
HHAUKATOpAa <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00yYeHHUS 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIIETCHIINHN KOHTPOJIHA arTrecranmmu
KOMIIETCHIINHN
OIIK-5. Criocoben YMETh:
OCYILECTBIATH - OCYIIECTBIIAT
SKCIEPHMEHTAIbHbIE 71ab0paToPHBIL
HCCIICIOBAHUS U XUMHIHCCKIN
UCTIBITAaHUS TIO IKCTICPUMEHT €
o COOJIIOIEHEM HOPM
3alaHHOI METOJVKeE,
3HA Th: TCXHUKH 6830H3CHOCTH;
HPOBOIUTH . - [I0JIB30BATHCS BJIIAJIETbD:
Ha6ﬂ}0ﬂeHI/Iﬂ u - XHMHUYECCKHE METOabI
HOHK_5 ] Ocywecmgﬂﬂem HCCIIeOBAHHS XUMHUYCCKUMHU - IPAKTUYECKUMU
U3MEPEHUS C YUETOM peaxkTuBamu, HaBBIKaMH PabOTHI C
. 9KCHepUMeHmManbHvle XUMHYECKHUX TIPOIIECCOB
TpeOOBaHUI TEXHUKU PaCTBOPHUTENSAMH 1 pEaKTUBamy;
UCC1e008aH sl U UCNBIMAHUA | Ha SMITHPUIECKOM U . .
0e30macHoCTH, . XUMHYECKOH MOCYHOMH; - IpueMaMu paboThI B
10 3a0aHHOL MemoouKe TEOPETHIECKOM . - KontponbHbie
00pabaThIBaTh U YpOBHAX - cobuparh XHMHYECKOM «
MHTEPIPETHPOBATH HPOCTEHIINE YCTAHOBKA | 1abopaTopuu BOTIPOCHI
IS TIPOBEIEHHUSI OT4eTaM 110
9KCICPUMCHTAIbHBIC 6
11a00paTOPHBIX J1a0OpaTOPHBIM
JTaHHEIC s
UCCIIeI0BaHNH; pabortam
- IOJIb30BaThCS - 3amaHusa K
rsueckM, IHUCHMEHHBIM
XgMH%CKHM KOHTPOJILHBIM
: 06opyoBaHeM paGoTaM 1o
3HATH: pasienam
- OCHOBHBIC ITpaBUJIa
TEXHHUKH 0€3011aCHOCTH
npu pabote B BJIAJETH:
HOIIK-5.2. IIposooum XUMHYECKON YMETbD: - OCHOBHBIMH
HeobX00uMble HAOIOOEHUS. nabopaTopuu; - MOJIb30BaThCS npuemMamMu paboThI B
U UBMEPEHUSL C YY4emoM - OCHOBHBIE METOJIBI 1 MIpaBHIAMH 0€30MacHON | XMMHYECKOM

mpeb0o6anull mexHuKu
bezonacnocmu

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

paboThI B XUMHYECKO
naboparopuu

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

Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

HHAUKATOpAa o
O —— Ili1anupyemMble pe3yJibTaThbl 00yYeHHUs 10 JUCHUILIHHE Texyuero IIpomeskyToUHOM
KOHTPOJIHA arTrecranmmu
KOMIIETCHIINHN
YMEThD:
- OTUCHIBATH
NPOBEICHHBIE
OKCTIEPUMEHTBI;
BBITOJTHATH PACYETHI C
3HATH: HCIIOIb30BAHUEM BJIAJEThH:
) SKCIIEPUMEHTAIIBHBIX U - MeToIaMu 06paboOTKI
- MeTozkI 06padoTKit CNIPaBOYHBIX JAHHBIX;
HOIIK-53. IKCIIEPUMEHTATBHBIX 6p 6 5 ’ pesylIbTaToB )
Obpabameisaem u JAHHBIX, B TOM YHUCIIe 00pabatbIsaTh OKCIICPUMCHT,
unmepnpemupyem CTAaTHCTHYCCKHUE; TOITYHCHHBIX - DU3UKO-XMMHHUECKHM
OKCIIEPUMEHTAIIBHBIE anmnapaToM pacueTHO-
noyueHHvle - TIpaBUIIA ]
NpeICTABIeHNUS MaHHBIC, TEOPETUYECKUX
KcnepumernmanbHvle - BBICKA3bIBATh CBOIO METOJIOB ISl U3YUYEHHS
Jannvie SKCIIEPUMEHTATBHBIX hy
JAHHBIX TOYKY 3pCHHUS B CBOUCTB BEIIECTB U
o0cyxaeHnn HPOLIECCOB C HX
PEe3yIBTaTOB; y4acTHeM
- IPOBOJIUTE OLEHKY
MIPaKTHYECKOM
3HAYUMOCTH
PE3YIBTATOB
HCCIIEIOBAHNS
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4. CTPYKTYPA U COAEP KAHUE JUCIHUITVINHBI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO0mast TpyaoéMKOCTh AWCIMILIUHBI COCTaBIseT 6 3adeTHhIX eauHuI, 216 dYacoB
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM RO cemecmpam

TpyroéMkocTh B yac

" B T.Y. II0
Buj yueOHoii padoThl Bcero
ceMecTpam
4acoB
2 cem

C UCIIOJIb30BAHUECM OJICMCHTOB

@opMaT u3yyeHHs TUCIUIIHHBI
ANIEKTPOHHOT0 00ydeHus

O0masi TpyA0€MKOCTb JUCIUIUIMHBI IO YYCOHOMY TUTAHY 216 216
1. KonTakTHas padora: 109 109
1.1. AyauTtopHasi paboTa, B TOM 4ucJje: 102 102
3aHATHUSA JeKIHOHHOTO THMa (J]) 34 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTuyeckue
3aHATHUS U D)

naboparopusie paboTsl (JIP) 68 68
1.2. BHeayauTopHasi, B TOM YHcJe 7 7
KypcoBas paboTta (mpoekt) (KP/KII) (koHcynbranus, 3amura)

TEKYIIUI KOHTPOJIb, KOHCYJIBTAIMHU IO JUCIUILTUHE 5 5
KOHTaKTHas paboTa Ha npoMexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 62 62

pedepar/acce (MMOAroTOBKA)

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

KOHTpOJIbHAsI paboTa S 5

kypcoBas pabota/mpoekt (KP/KII) (moaroroska)

CaMOCTOSITENIEHOE H3YUCHHE Pa3/IeioB, CAMOIIOArOTOBKA (IpopaboTKa n

MOBTOPCHUC JICKIIUOHHOI'O MaTepHrajia U MaTcpuaia y‘{€6HI/IKOB u y‘{e6HLIX 57 57
HOCO6I/II>1, IIOAT'0OTOBKA K J'Ia60paTOpHBIM U MPAaKTUYCCKUM 3aHATHAM, KOJUIOKBUYM

W T.J.)

[ToaroroBka k sx3amMeHy (KOHTPOJIb) 45 45
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHvl, CMPyKmypupoeannoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTPOJIHpyeEMBbIE) e ® m HaumeHoBaHnue Peanmzanus HaumeHnoBanue
Pe3yJIbTATHI % g o HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= .
OCBOEHMHS: H @ ":f u|l B ol 3 &8 AKTMBHBIX H IpakTuyeckoi DJIEeKTPOHHOT0
HMMEHOBAHU B, TEM ] ] o
koa YK; OIIK; ITK AMMCHOBAHUE pA31CI0B, TC = E“ gi § = E E ) Bua CPC MHTEPAKTHBHBIX NOATrOTOBKH Kypca
M MHAUKATOPBI = = E Sl = (93 o0pa3oBaTe/ibHBIX | (TPyA0eMKOCTh B | (TPY10e€MKOCTH B
=1 = C o J12
JOCTHKEHUSI 2 §§ 2 E| 3 < = TeXHOJIOT Ui yacax) yacax)
. 2SO
KOMIIeTeH M = l% Bl =
2 CEMECTP
Pasnea 1 Teopus crpoenns atoMoB U [lepuoanyeckuil 3aKoH
IIOATr0OTOBKA K JICKIITUAM J'IeKLIHH-O@LS{CHeHI/IG C
Tema 1.1 Teopus cTpoeHus aroma ’ ’ [2.2] (ct. 16-63); 2.1 YaCTUYHBIM
OTTK-1: BOJOPOJA U CIIEKTPbI AaTOMOB (cr.8-15) TIPUBIICYCHHEM HOPMBI
HOIIK-1.1 JTIUCKyCCHH, Oece bl
WOIIK-1.2 JlabopaTopHasi pabora Ne 1.1 Pemenue 6 3 MOATOTOBKA K 3aHATUIO
HOIIK-1.3 3a7a4 110 CTPOCHUIO aTOMa [3.1] ctp. 3-6
OIIK-2: TeMa 1.2 MHOFOZ)HGKTpOHHBIe aTOMI)I; MOArOTOBKA K JICKIIUSIM
MOIIK-2.1 KBAHTOBbIE YHCIIa, IPABHIIA 3ATIOTHEHHS 2 2 1.2 (ct. 5-30); 2.1 (ct.8-
VIOIIK-2.4 3IEKTPOHAMH OpPOUTATIEH. 15)
OHK-S IIOATOTOBKA K HSITH
HOIIK-5.1 JladopaTopHasi pabora Ne 1.2 Pemenue 30’:1( oTo 3a6 34 o
N .17 ctp. 3-6,
HOIIK-5.2 3a7a4 Ha [lepuoguueckuii 3aK0H UM. 8 4 LOHEOTT:BM < KP KOJUIOKBUYM
HNOIIK-5.3 I.U. Menzeneesa. KoutponsHas pabota [3.2] c1p. 4-16
JIEKIIAA-00BACHEHHE C
o IIOAT0TOBKA K JICKIITUAM .
Tema 1.3 [leprnoguyaeckuii 3aK0H UM. JaCTHIHBIM
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
JI.1. Menneneera 15) npUBJIeYeHHEM (HOPMBI
TICKyccuH, Oecembl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThI p % e o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
= o
OCBOEHUS: o o E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
] ] o
koa YK; OIK; MK ANMCHOBANNE PAIEAOB, TEM 5 | E 8 § ) E e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- | &5 G
H HHIHKATOPBI = g2 E S5 & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ERl S8 .12 1 14
IOCTHKEHHUS % é" § § E § = =~ TEXHOJOTr Ui gacax) 3 gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
ocBoeHmio 1 pa3znena: 4 [3.1] cTp.3-34 (1m0
AOMAIIHAS KOHTPOJIbHasi padora BBIGODY
TIPeTo1aBaTes)
Hroro no 1 pazgeny 6 14 17
Pa3nen 2 Xumudeckast CBsI3b M CTPOCHUE MOJIEKYIT
Tema 2.1 XuMuueckas CBsI3b U CTPOCHHE OJIFOTOBKA K JIEKIIUAM
MOJIEKYJ1. MeToI MOJIEKYJIIPHBIX 7 ’ [2.1] (ct. 49-85); [2.2]
OIK-1: opOuraieit. Me:xMOeKyIsIpHEIC (ctp. 69-150); 1.2 (cr.
HOIIK-1.1 i 5-30); 2.1 (c1.8-15
B3aUMOJIEUCTBUS. ); 2.1 (cr. )
HOIIK-1.2
HOIIK-1.3 JladopaTopnasi pabora Ne 2.1 Pemenue
OIIK-2: 3a/1a4 110 XUMHUYECKOM CBSI3U U 10 4 HOAroToBKa K KP
MOTK-2.1 cTpoeHuio Moneky1. KoHTposibHas [3.3] ctp. 3-33
HOIIK-2.4 pabota
OIIK-5 Tema 2.2 XuMHUYECKas ¥ DJIEKTPO-
MOIIK-5.1 CTaTUYeCKasi COCTABILIIONINE CBSI3U B
HOIIK-5.2 METAJIIAX U CILIABAX, OGECIICUHBAIONIHE MOJArOTOBKA K JIEKLUAM JIEKLHSI-00BSICHEHNE C
HOIIK-5.3 1.4.I'naer 2 u 3., c. 40- YaCTHYHBIM
MEXaHUYECKYIO U TEPMUUECKYIO 1 2

npoyHoCTh MeTauia. [Ipumenenne
metoma MO JIKAO nis onpeneneHust
MOPSIJIKA CBSI3U B METaIJIax.

62

IpUBNeYeHNEM (HOPMBI
JIACKYCCHH, Oecepl
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanmuzanust HaumeHnoBanue
adora
P Ee HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
A = 9 o
= S ol Hag AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
(5] 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 258 ¥ 50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
- =) S o
E g E E E § & ?3 06pa30BaTeJ11>]]-g>IX (pr}loeMKolcaTL B (pr}loeMK(;ZTL B
=3 =3 o0
2 |3 § ZEl 2 TeXHO.I0T Hii yacax) 4acax)
= S o &S| O =
= =
JIEKIUA-00bSICHEHHUE C
IIOArOTOBKA K JICKIIUAM
HYaCTUYHBIM
Tema 2.3 KommiiekcHble coeIMHEHHS 4 2 [2.1] (c1.1-170), [2.2]
IIpUBIIeYeHNEM (HOPMEI
(ctp. 154-201)
IICKyccuH, Oecenbl
06yquI/Ie Ha OCHOBC
JKCIEPUMEHTA,
HCCIEI0BaTEebCKUI
JlabopaTopHas paGora Ne 2.2 A
K s 6 4 rmoAroToeka k JIP METO,
«KROMIIJICKCHBIC COCIUHCHUA I S- U P-
A . P [3.4] cTp. 3-29, 36-41 TEXHOJIOTHS
METaJLIOoB BBIIIOJIHCHU ST
abopaToOpHBIX 3aaHIH
B MaJIbIX Irpynrmax
06yquMe Ha OCHOBC
OKCIICPUMEHTA,
UCCIIEI0BATENIbCKUT
JlabopaTopHas padora Ne 2.3 a
«KoMiiexcHsle coequuenus s d 6 4 HOArOTOBKa K JIP METOx,
A A [3.4] ctp. 3-29, 36-41 TeXHOOTHS
METaJLIOB BBIITOJIHCHUA
mabopaToOpHBIX 3aTaHUH
B MaJIbIX Ipynrmax
JlabopaTopHasi padora Ne 2.4 Cpaua 6 4 noaroroska k KP
JUCKYCCHUsA
otyetoB. KontponsHas pabora [3.4] cp. 3-35
BBIITOJIHCHHUEC
CamocrosiTesibHasi padoTa no nomamuux KP
OCBOEHMIO 2 pa3aena: 2 [3.4] ctp. 3-35 (10
AOMAIIHAS KOHTPOJIbHasi pabora BBIOOPY
HpenonaBaTeJm)
Hroro no 2 pa3zneny 12 28 24
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: © Solgou| 528 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM < é sl zgs| & = Buxg CPC
ko1 YK; OIIK; IIK i o) 278785 ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI = E E E E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ) .
JIOCTHKeHUS % é"% = = § = = Te)mo.norlzml2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Pasgen 3 Xumus 211eMEHTOB
IIOArOTOBKA K JICKIIUAM
Tema 3.1 Xumus S-351eMeHTOB (110
( 4 1 1.2 (ct. 5-30); 2.1 (cT.8-
rpymnmam) 15)
o0y4eHHe Ha OCHOBE
9KCIIEPUMEHTA,
OIK-1: JlaGopaTopHas padora Ne 3.1 s- 6 A OrOTOBKA K JIP HCCIIeI0BATENbCKHIT
] AJIeMEHTHI | 1 2 rpymnm [3.5] ctp. 3-10 MeETOx,
HOIIK-1.1 TEXHOJIOTHS
HOIIK-1.2 BBIMOJTHEHUS
HOIIK-1.3 1ab0paTOPHBIX 3aIaHHH
OIIK-2: B MQJIBbIX TpyMNIax
HOIK-2.1 Tema 3.2 Xumus p-3JIeMEHTOB (I10 TTOATOTOBKA K ICKIIAM
HOIIK-2.4 rpymnam) 4 1 1.2 (cr. 5-30); 2.1 (cr.8-
OITK-5 15)
HOIIK-5.1 00yJeHHe Ha OCHOBE
HOIIK-5.2 IKCIIEPUMEHTA,
HOIIK-5.3 HCCIIEI0BATENbCKUHN
JlabopaTopHast pabora Ne 3.2 p — 6 4 HoaroToBka k JIP METOf,
anemenTs! |1 — VII rpynm [3.5] ctp. 11-29 TEXHOJIOTHS
BBITTIOJTHCHU S
nmabopaTopHBIX 3aTaHHH
B MaJIbIX rpynnax
Tema 3.3 Xumus d- u f-amementon MOAIOTOBKA I JICKILIAM
5 2 1 1.2 (c1. 5-30); 2.1 (cT.8-
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHMS: . Solgou| 528 AKTMBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HanmeHoBaHue pa3aesioB, TeM < 23lzs| X g Buxg CPC
ko1 YK; OIIK; IIK > = E_ AEEAR-R> G‘ HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI = = E E E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ) 12 13 14
IOCTHKEHHUS % é"% § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
o0y4eHHe Ha OCHOBE
9KCIIEPUMEHTA,
JlaGoparopHasi paGora Ne 3.3 d — P HCCIIEIOBATEBCKHI
IIOAr0OTOBKA K
snemMeHThI | rpynmel (Cu) u Il rpynms 4 4
pymmet (Cu) u Il rpy [3.5] crp. 38-51 meto,
(Zn, Cd, Ho) TEXHOJIOTHS
BBIIIOJIHCHU A
1abopaTOPHBIX 3aTaHHH
B MaJIbIX Irpynmax
IIOArOTOBKA K JICKIIUAM
Tema 3.4 Xumus d-3;1eMeHTOB (110 A t
4 1 1.2 (ct. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
IIOArOTOBKA K JICKIIUAM
Tema 3.5 Xumus f-snemenrtos (o
( 2 1 1.2 (c1. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
06yquMe Ha OCHOBC
OKCIICPUMEHTA,
uccie0BaTeIbCKUM
JladopaTopnasi padora Ne 3.4 «Xumus 4 » noarotoska k JIP METO/I,
MapraHia u Xxpoma» [3.5] ctp. 30-38 TEXHOJIOTHS
BBITTIOJTHCHU S
mabopaToOpHBIX 33aHIH
B MaJIbIX rpynnax
JlaGopaTopHnas padora Ne 3.5 Craua 6 ) othopMIIeHHE OTIETOB
HCKYyCCHUA
OTYETOB JIP [3.5] ctp. 3-51 AmcRy
Hroro no 3 pazneny 16 26 21
HUTOI'O no nucuunjnHe 34 | 68 62
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEKYTOUYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymias arrectanusi CTYJICHTOB MPOW3BOAMUTCS B JHUCKPETHBIC BPEMCHHBIC HHTEPBAJIBI
JEKTOPOM H TpernojaBareieM, BEAYIIMMH J1a0OpaTOpPHBIE 3aHATUS 10 JUCIHHUILIAHE B
CIenyrImux popMax:

— BBITIOJIHEHHE TPYIIOBBIX 33JaHUI B MAJIBIX TPYIIax Ha Ja00paTOPHBIX 3aHATHSIX;

— TECTHPOBAHHE 10 TEMaM JICKIIMOHHBIX 3aHSITHI;

— CEMHUHAPBI/KOJIJIOKBUYMBI Ha Ta0OPATOPHBIX 3aHSITHSIX;

— pellIeHre KOHTPOJIBHBIX 3a/1a4.

5.1. TunoBble KOHTPOJbHbIEC 3aJaHUSI WJIM HHble MaTepUAJIbl, He00OXOAUMBbIE I
OLIEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA IeSATEJIbHOCTH

Bomnpocel, uHauBMAyanbHBIE 3aaHUs W 3aJadd MPEJCTAaBIEHbl B METOJUYECKHX
yKa3aHUAX K JabopaTopHbIM 3aHaTHsM [3.1 — 3.7], mpencraBieHHbIX B 1. 6.3.

5.2. Onucanue nokasareJieil U KpUTepUeB KOHTPOJISA yCIIeBAeMOCTH, ONTUCAHUE KA
OLlEHUBAHUS

Jl7is OlleHKW 3HAHUW, YMEHUN, HABBIKOB M ()OPMUPOBAHUS KOMIIETEHIMH 110 AUCIUILTUHE
JUISl TEKYIEro KOHTPOJsi B ceMmecTpe (mepBasi U BTOpas KOHTPOJIbHAS HEACINs) MPUMEHSETCS
0aJIbHO-PETUHIOBAS/TPAAMIMOHHASL  CHCTEMa KOHTPOJS M  OLEHKH YCIEBAaeMOCTHU
CTYAEHTOB.

Taobnuya 5 — banavHo-peiimunzo6an cucmema OYeHUBAHUA

IIxkana
JK3aMeH
OLICHUBAHUS
41-50 OTtnuyHO
31-40 Xoporio
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynoBneTBopuTenbHO

IIpu mpomMexyTOUHOM KOHTpoOJie (9K3aMEH) YCIIeBaeMOCTh CTY/AEHTOB OIIEHHWBAETCS IO
nATUOATTBHON CUCTEME: «OTIINYHOY, «XOpOLLIOY, «YIOBJIETBOPUTEIILHO»,
«HEYAOBIETBOPUTEIBHOY.

OTnnyHO «5» — JaH TOJHBINM, pa3BEpHYTHIH OTBET Ha MOCTABJIEHHBIM BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 O0OBEKTe, J0Ka3aTeNbHO PACKPHITHI OCHOBHBIE
MOJIO)KEHUST  TeMbl; B  OTBET€  IPOCJIEKMBAETCS  uYeTKasg  CTPYKTypa, JIOTWYecKas
MIOCJIE0BATENBHOCTD, OTPAXKAIOWIAsl CYIIHOCTb PACKPbIBAEMBIX IOHATHH, TEOpUH, SBICHUU.
3HaHue 00 0O0BEKTE JAEMOHCTpUPYETCS Ha (POHE MOHUMAHHS €r0 B CHCTEME JAaHHOW HAyKu U
MEXIUCHUIUIMHAPHBIX CBsA3ed. OTBET M3JI0KEH JINTEPATYPHBIM S3BIKOM B TEpPMHUHAX HAyKH,
MoKa3aHa COCOOHOCTH OBICTPO pearupoBaTh HA YTOUHSIOIIUE BOIIPOCHI.

Xopomo «4» — naH NOJHBINA, pa3BEPHYTHIA OTBET Ha NOCTABIEHHBIM BOIPOC, IMOKA3aHO
YMEHHME BBIIEIUTh CYLIECTBEHHbIE M HECYIIECTBEHHbIE MPU3HAKU, MPUUYUHHO-CIIECTBEHHBIE
cBa3u. OTBET 4YETKO CTPYKTYPHUpPOBAaH, JIOTMYEH, W3JI0KEH B TepMUHaX Hayku. OJHaAKO
JIOTIYIIIEHbl HE3HAUUTENbHbIE OMIMOKH WM HEJOYEThl, MUCIPABICHHBIE CTYIEHTOM C IOMOIIbIO
«HaBOJAIIMX» BOIPOCOB. 3ajiaya pelleHa WINA IMOJHOCThIO, WIM JOMYIIEHBl HE3HAYUTEIIBHBIE
HE0YEeThl, UCIIPABJICHHBIE CTYICHTOM B X0JI€ OTBETA;
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Y 10BNETBOPUTENBHO «3» — JaH HENOJHBIM OTBET, JIOTUKA M IIOCIEA0BaTEIbHOCTh
U3JI0KEHUSI UMEIOT CYLIECTBEHHbIE HapylleHus. JlomylieHs! rpyOble OMOKH NP ONpeeNeHun
CYILIIHOCTU PACKPBIBAEMBIX NOHATUMN, TEOPH, SIBIEHUH, BCJIEACTBUE HETOHUMAHUSI CTYIEHTOM UX
CYIIECTBEHHBIX M HECYLICCTBEHHBIX IIPU3HAKOB M CBs3ed. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKPETHBIE MNpPOSBICHUS OOOOIICHHBIX 3HAHWHM HE MOKa3zaHO. PeueBoe
odopmiieHre TpedyeT MONPaBOK, KOPPEKIHH.

HeynoBierBoputenbHo «2» — CTYIEHT IEMOHCTPUPYET HE3HAHHME TEOPETHUUYECKUX OCHOB
IIpeIMeTa, He YMEET JeJIaTh apIyMEHTUPOBAHHBIE BBIBOJBI U IPUBOJUTH IIPUMEPBI, TI0KA3bIBACT
ciaboe Bi1aJIeHue MOHOJOTUYECKON pedblo, HE BJIQJICET TEPMUHOJIOTUEN, IPOSBISET OTCYTCTBHUE
JOTMYHOCTH M IOCIENOBATEIbHOCTH W3JIOKEHUSA, JAeJaeT OLIMOKH, KOTOpble HE MOXET
UCIIPABUTH, AK€ IPU KOPPEKLIUH [IPENOJABATENIEM, OTKA3bIBAETCSA OTBEUATh HA 3aHATHH.
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Taobauya 6 — Kpumepuu oyenusanus pezyibmama 00y4eHus no OUCYUNIUHE U WIKAIAd OYEeHUBAHUS

Kon n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAHHC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIINH

Kpurtepnu oneHuBanus pe3yjbTaTOB 00y4eHUs

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

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

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

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopowo» /
«3a4TCHO
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

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

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS

OIIK-1. Criocoben
M3y4arthb,
AQHAJIU3UPOBATh,
HCII0JB30BaTh
MECXaHU3MbI
XUMHUYCCKUX
peakuui,
HpOI/ICXOJIHHII/IX B
TEXHOJIOT'HYCCKUX
npoiieccax u
OKpYKaloLIeM MUpE,
OCHOBBIBAsICh Ha
3HAHUAX O CTPOEHUH
BELLECTBA, IPUPOIE
XHUMHYECKOH CBS3H U
CBOMCTBaxX
pa3JInYHBIX KJIaCCOB
XUMHUYCCKUX

HOIIK-1.1 Uzyyaem
MEXAHUZMBL XUMUYECKUX
peakyuil, OCHOBbIBUSICH HA
3HAHUSX O CMPOEHUU
seujecmed, npupooe
XUMUYECKOU CBA3U U
CBOUCMBAX PAZIUYHBIX
KACCO8 XUMUHECKUX
NEMEHMO8, COeOUHEHUL],
seujecme u Mamepuaios

He 3HaeT ocHOBEI cTpoeHUS
aTOMOB M MOJIEKYIT;
KJTacCU(HKAIINIO XUMUUECKHX
3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTYpaluy BAJICHTHOTO CIIOS;
He ymeer onpenensats
XMMHYECKHEe CBOWCTBA BEIIECTBA
10 UX 3JIEKTPOHHOMY CTPOCHUIO;
COIOCTAaBIIAITh (PU3NYECKHE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMbIX
3JIeMEHTAaMH JaHHOH MOTPYIIIIEL.
He Bnageer HaBBIKaMU ONMCAHHSA
CBOMUCTB BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BBITEKAIOIINX
13 IEpHOANYECKOr0 3aKOHA U
Iepuonuueckoii cucremst J.1.
Menneneena

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

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

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

3HaeT B COBEPLIECTBE OCHOBBI
CTPOEHHSI aTOMOB U MOJIEKYJI;
KIIaCCU(HUKAIIIO XUMUYECKHUX
3JIEMEHTOB I10 3JEKTPOHHOMN
KOH(UTYpaIuy BaICHTHOTO CJIOS;
VYBepeHHO yMeeT ONpeaesaTh
XMMHUUECKHE CBONCTBA BEILlECTBA
10 UX 3JIEKTPOHHOMY CTPOCHHUIO;
COIOCTABIIATE (PH3NYECKUE U
XMMUYECKUE CBOUCTBA IIPOCTHIX
BEIIECTB, 00pa3yeMBIX
3JIEMEHTaMHU 1aHHOKI
MOATPYIIEL. YBEPEHHO BIaJeeT
HaBBIKaMH OITFICAHUS CBOHCTB
BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH,
BBITEKAIOIIUX U3
NEepUOAUYECKOT0 3aKOHA U
Ilepuoanueckoii cucremst J{.1.
Menpgeneepa
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

3JIEMEHTOB,

COEIMHEHUM,
BENIECTB U

MaTepuaioB

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-1.2. Ananusupyem
MEXAHUZMbL XUMUYECKUX
peakyuil, npoUCXo0AWuUX 6
MEeXHON02UYEeCKUX NPOYeccax u
OKpYy2Icaioujem mupe

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

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

Xopo110 3HaeT CHOCOObI
TIOJTy4eHus, PU3NIECKUe U
XUMUYECKUE CBOUCTBA
3JIEMEHTOB ¥ UX COSANHEHHH;
OCHOBHBIE 3aKOHOMEPHOCTHU
MIPOTEKAHUSI XUMUIECKHX
peakuuii; 3aKOHOMEPHOCTH B
HM3MEHEHUH CBOUCTB MPOCTHIX U
CJIO’KHBIX BEIIECTB; 3aBUCUMOCTb
KHCJIOTHO-OCHOBHBIX U
OKHCIIHUTENIbHO-
BOCCTaHOBHTEIBHBIX CBOMCTB OT
TIPUPOJIBI ATEMEHTOB B X
CTETECHH OKUCIICHUS.
JlocTaToyHO XOPOIIO U YMETIO
YMEET ONpeNeNaTh
PEaKIHOHHYIO CIOCOOHOCTD
HEOPraHW4eCcKUX COCIUHEHUI;
BBIABJISITH 3aKOHOMEPHOCTH B
W3MEHEHUH (PU3NIECKHUX 1
XHMHYECKIX CBOUCTB IPOCTHIX
BEIECTB C YIE€TOM CTPOCHUS UX
aTOMOB M MOJIEKYII,
KPUCTAJUIMYECKON CTPYKTYPBHI.
Xopomulo BrajseeT
3aKOHOMEPHOCTSIMU NPOTEKAHUS
XMMHUUYECKUX PeaKlui,
MIPOMCXOASIINX B
TEXHOJIOTHIECKHX IPOIEccax U
OKpY’KaroIeM MUpe

OTIUYHO 3HAET CIIOCOOBI
MOJTy4eHUsI, GU3NUECKHE U
XUMHYECKHE CBOHCTBA
9JIEMEHTOB U UX COEIUHEHHUI;
OCHOBHBIC 3aKOHOMEPHOCTH
MPOTEKAHMS XUMHUUCCKIX
peaxuuii; 3akOHOMEPHOCTH B
M3MEHEHUH CBOWCTB MPOCTHIX U
CJIOKHBIX BEILIECTB;
3aBUCUMOCTH KHUCIOTHO-
OCHOBHBIX U OKHCIIUTEILHO-
BOCCTaHOBHUTEILHBIX CBOMCTB OT
MIPUPOBI AIIEMEHTOB M UX
CTEIEHN OKUCIIEHHS. YMEET B
COBEPIIIECTBE OMPENENATh
PEaKIHOHHYIO CIOCOOHOCTH
HEOPraHMYECKUX COCINHCHU;
BBISBIISITH 3aKOHOMEPHOCTH B
M3MEHEHUH (PU3UIECKUX
XUMHYECKUX CBOHCTB MPOCTHIX
BEIIIECTB C YUETOM CTPOCHUS HX
aTOMOB U MOJICKYJI,
KPHCTAJUTNICCKOM CTPYKTYPHI.
OTaUYHO BIaJeeT
3aKOHOMEPHOCTSAMH MPOTEKAHUS
XUMHUYECKUX PEaKIHi,
TIPOUCXOISIINX B
TEXHOJOTHYECKUX TIPOLIeccax U
OKpYXKaroIeM MHpe
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-1.3. Ucnonvzyem
NOYYeHHble 3HAHUS 0151

peutenus 3a0ay

npogeccuonarbHou
OdesimenvbHocmu

He 3HaeT pacnpocTpaHEeHHOCTh
3JIEMEHTOB IO TPpyIINaM U
MOJrpyIIaM; PaKTUIECKOe U
Hay4HOE 3HauCHUE 2JIEMEHTOB
HOATPYIITEI K 00pa3yeMbIX IMU
COEIMHEHU; IPUMEHEHHE
3JIEMEHTOB U UX COSANHEHHH B
npoLeccax XuMH4ECKOH
texHonoruu. He ymeer
IIPOrHO3UPOBATh MEXAHU3MBI
MIPOTEKaHHsI XUMHUUCCKUX
peakuuii. He Bnaneer 3HaHUAMU
XUMHYECKUX U pHU3NIECKUX
CBOMCTB BEUIECTB U UX
COeIMHEHHH IS 0OecTIeUeHNs
OCYIIECTBICHHUS XUMUKO-
TEXHOJIOTHIECKHUX MPOIECCOB U

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

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

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

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

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

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

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Omnenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

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

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

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

00paboOTKH Pe3ynbTaToB
abopaTopHBIX paboT U
sKcrepuMeHToB. He ymeer
HCIIOIB30BATh METOIBI
MaTeMaTHYECKHX PacyeToB JUIs
peuIeHuss XUMUYeCKUX 3a1a4 1
00pabOTKH Pe3yNIbTaTOB
nabopaTopHBIX paboT U
sKcriepuMeHToB. He Bnageer
MaTeMaTHIEeCKHMH PacueTaMHt U
HpeCTaBICHUEM
IKCIIEPUMEHTATIBHBIX
Pe3yIbTaToOB B TpaduecKOM
BHUJIE

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

00paboTKH! pe3yIbTaToB

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

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

00pabOTKH Pe3yNIbTaTOB

71a00paTOPHBIX paboT U

9KCIEPUMEHTOB. XOpOLIO yMeeT

HCTIOIb30BAaTh METOIBI
MaTeMaTHIECKHX PACUeTOB IS
peLIeHNsT XUMIYECKUX 3a1a4 U

00pabOTKH Pe3yNIbTaTOB

71ab0paTOPHBIX padoT U

9KCIEPUMEHTOB. Y MEJ0

BJIaJieeT MaTeMaTHUECKUMU
pacdeTamu U IpeCTaBICHUEM
9KCTIEPUMEHTAIBHBIX
Pe3yIbTaTOB B TpaduecKOM
BHUJIE

3HaeT B COBEPIIECTBE METO/IBI
MaTeMaTHIEeCKHX PacueToB IS
pelIeHUS XMMUYECKUX 33/1a4 U
00paboOTKH pe3ynbTaToB
nabopaTopHBIX paboT U
9KCIEPHUMEHTOB. OTINYHO
YMeEeT HCI0JIb30BaTh METO/IBI
MaTeMaTHYEeCKHX PAacyeToB IS
pelIeHuss XUMHUYEeCKUX 3a1a4 1
00pabOTKHU pe3ynbTaToOB
nabopaTopHBIX PaboT U
9KCIIEPUMEHTOB. Y BEPEHHO
BJIAJICET MaTEeMaTHUCCKUMH
pacueTaMy ¥ IIPEACTABICHHEM
IKCIIEPUMEHTATBHBIX
Pe3yIabTaTOB B rpadIecKOM
BUJIE
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

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

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

Cnabo 3HaeT XUMHIECKHE U
(HU3UKO-XUMHUYECKHE METOJIBI
JUISL TTOTYYCHUST JaHHBIX.
YacTHYHO yMeeT I0JIb30BaThCs
CIIPaBOYHBIMH JJAHHBIMHU U
IIPOMU3BOJUTH HEOOXOIMMBIE
pacdeTsl A7 BHIIOIHEHHS
11ab0paTOPHOTO MPAKTUKyMa H
npocTeiine UHXeHEpHbIe
pacuetsl. Cnabo Biageer
METOJJaMH MCCIIeIOBAHHS
(M3UKO-XUMHUYECKHUX CBOICTB;
JIMTEPaTypPHBIM OUCKOM
XUMHYECKOH nHpopManmu ¢
HCIIOB30BAaHUEM PA3IHIHBIX
HCTOYHUKOB (CIIPABOYHUK,
Hay4YHbIE ¥ HAyIHO-
HOMyJISIPHBIE U3/1aHNUS,
KOMIIBIOTEPHBIE 0a3bl JaHHBIX,
pecypcesl MHTepHeTa)

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

OTIUYHO 3HAET XUMHUYECKHE U
(U3NKO-XMMUYECKHE METOBI
JUIS IOJTy4YCHHUS JaHHBIX.
VYBepeHHO yMeeT M0JIb30BaThCs
CIIPaBOYHBIMH JaHHBIMH U
MIPOU3BOIUTH HEOOXOIMMBIE
pacdeTsl IS BBIOIHEHHS
71a00paToOPHOro MPAaKTUKyMa H
MpocTeiine UHKEHEPHbIE
pacudeTsl. YBEpEHHO BIaJeeT
METOJAMH HCCIIE0BAHHS
(DU3MKO-XMMHYECKIX CBOMCTB;
JUTEPaTyPHBIM IIOUCKOM
XUMHYecKOH nHdopmarmu ¢
HCTIONBb30BAHUEM PA3IHIHBIX
HCTOYHHKOB (CIPABOYHHK,
Hay4HbIE 1 HAyJHO-
TIOMYJISIPHBIC U3AAHH,
KOMITBIOTEpHBIE 0a3bI JaHHBIX,
pecypcesl MHTepHEeTa)
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

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

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

He 3HaeT XUMHYECKHE METO/IBI
HCCIIeI0BaHMST XUMHUUECKIX
MIPOLIECCOB Ha SMIUPUUECKOM H
TEOpEeTHIeCKOM ypoBHsX. He
yMeeT OCYIIECTBISTE
11ab0paTOPHBIN XUMUIECKUI
9KCHEPUMEHT € COOTIOICHUEM
HOPM TEXHHKH 0€3011acHOCTH;
HOJIb30BATHCS. XUMHYECKHMHU
peaKkTHBaMH, PACTBOPHUTEISIMU 1
XUMHUYECKOU MOCYH0H;
coOupaTh npocTeime
YCTaHOBKH JUIS TPOBEACHHUS
1a00paTOPHBIX UCCICIOBAHUL;
TI0JIL30BATHCS (HU3UUECKHM,
XUMHUYECKHM 000pyI0BaHUEM.
He Bnageer mpakTHYECKUMU
HaBBIKaMH PaOOTHI C
peaKkTHBaMH; IpueMaMu paboThI
B XUMHMYECKOH 1abopaTopun

YacTHIHO 3HaeT XUMUUECKUE
METO/IbI HCCIIE0BAHUS
XUMHYECKHX IPOLIECCOB Ha
SMIHMPUYECKOM H
TEOPETHYECKOM YPOBHSIX.
YacTHYHO yMEET OCYILIECTBIISATh
J1a00pPATOPHBINA XUMUICCKUI
9KCIIEPUMEHT C COONI0eHHEM
HOPM TEXHHKH 0€30ITaCHOCTH;
TI0JTE30BATHCS] XUMHYECKUMU
PEaKTUBAMHU, PACTBOPUTEIAMH H
XUMHUYECKOH MOCYA0H;
coOupaTp mpocreifmme
YCTQHOBKH JIJI1 TIPOBEICHUS
71a00paTOPHBIX UCCIIEOBAHNH;
TI0JTE30BaThCS (PUBMUECKUM,
XUMHYECKHM 000pYyHTOBaHHEM.
Crabo BiajieeT NPakTHYECKUMU
HaBBIKAMH Pa0OTHI C
peaKTHBaMH; IpHEMaMHU paboThI
B XUMHYECKOH 1a00paTopun

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

OTJINYHO 3HAET XUMUYECKHE
METO/Ibl HCCIIEIOBAHUS
XMMHYECKHX ITPOIIECCOB Ha
SMITUPHIECKOM H
TEOPETHYECKOM yPOBHSIX.
OTINYHO YMEET OCYIIECTBISTH
71a00paTOPHBIN XUMUYECKUI
9KCIIEPUMEHT C COOMIOICHUEM
HOPM TEXHHUKH 0€30I1aCHOCTH;
HOJIL30BATHCS XUMHYCCKHMHU
peaKTHBaMH, PACTBOPHUTEISIMU 1
XUMHYECKOH MOCYH0H;
cobupaTh npocreimme
YCTaHOBKH JUIS IPOBEICHHS
11a00paTOPHBIX UCCIEIOBAHHMN;
HOJIL30BATHCS (PU3UUECKHM,
XUMHYECKHM 000pYyI0BaHUEM.
YBepeHHO BiaieeT
MPAKTHYECKUMHU HaBbIKaMH
paboThI ¢ peakTHBaMH;
npueMaMu paboThl B
XUMHYECKOH J1abopatopun
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi

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

mpebosaHutl mexHuKu
bezonacrocmu

He 3naer ocHOBHBIE IIpaBHIIa
TEXHHUKHU 0€30I1aCHOCTH IIPH
pabote B XUMUYECKOH
nabopaTopuu; OCHOBHBIE
METO/IbI U IIPUEMBI TIPOBE/ICHUS
9KCHEPUMEHTA; J1aO0PaTOPHYIO
MOCYZY, B TOM 4HCIIe
HU3MEPUTEIBHYIO, U NIPaBUiIa
pabots! ¢ Heil. He ymeer
HOJTE30BAThCS MIPABHIIAMH
Oe3omacHoi paboTHI B
XuMuaeckoit maboparopuu. He
BJIaJICCT OCHOBHBIMH ITPUEMaMHU
paboTHl B XUMHYECKOH
712a00paTOpUH ¢ COOTIOICHUEM
HOPM TEXHHKHU O€30IIaCHOCTH

YacTu4HO 3HAET OCHOBHBIE
IpaBUJIa TEXHUKH
Oe3omacHOCTH IIpH paboTe B
XUMUYECKOH JTabopaTopuu;
OCHOBHBIC METO/IbI ¥ IIPHEMBI
MPOBEICHHUS AKCIIEPUMCHTA;
71a00paToOpHYIO MOCYAY, B TOM
YHCIIe U3MEPUTEIIbHYIO, 1
npaBuia pabotel ¢ Heil. Caabo
YMEET I0JIb30BaThCS
IIpaBHIaMK 6€30IacHOi paboTh
B XUMHYECKOI 1ab0paTopui.
Cnabo BasieeT OCHOBHBIMH
npreMaMH paboThI B
XUMHUYECKOU JJabopaTopuu ¢
COOJIOICHIEM HOPM TEXHUKH
0e30MmacHOCTH

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

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

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

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

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-5.3. Obpabamvieaem u
unmepnpemupyem
RONYYEeHHbLE
OKCNEPUMEHMATbHBIE OAHHbLE

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

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

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

XOopo11o 3HaeT METObI
006paboTKu
SKCIIEpPUMEHTANIBHBIX JJAHHBIX, B
TOM YHCJIE CTATUCTHIECKHE;
MpaBUIa MPEACTABICHUS
9KCTIEpUMEHTAIbHBIX JaHHBIX.
XOopoIIo yMeeT OIHCHIBATh
NIPOBEACHHBIE YKCIIEPUMEHTHI;
BBITIOJTHSTE PacyeThl C
HCTIONIb30BaHUEM
SKCIIEPHIMEHTAIBHBIX 1
CIPaBOYHBIX JAHHBIX;
00pabaTeIBaTh MOTYIEHHBIX
SKCIIEPHIMEHTAIIbHBIC JAHHEIE;
BBICKa3bIBAaTh CBOIO TOUKY
3peHust B 00CyKICHUN
pe3yIbTaTOB; IPOBOJIHUTH
OLICHKY MPaKTUIECKOit
3HAUYNMOCTH PE3yIIbTaTOB
nccie0BaHus. X0opouio
BJIaJIeeT METOJaMU 00paboTKH
Pe3yIbTaTOB SKCIIEPHUMEHTa,;
(DU3MKO-XUMHYECKHM
annapaToM pacyeTHO-
TEOPETHYECKUX METOIOB IS
W3yYeHHs] CBOWCTB BELIECTB U
MIPOIIECCOB C UX YJacCTHEM

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

bubnuoTteunplii GOH YKOMILIEKTOBAH MEYAaTHBIMU M3JaHUSMHU U3 pacuera He MeHee (0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro OOydarollerocs M3 4yuciia JIHII,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUILINHY.

1.1 AxmeroB H.C. O6miast u Heopranu4deckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
— 13 u3n., M.: usn. Jlane, 2023. - 744 c.; - 6-¢ u3n., - M.: Beicur. mik., 2005. - 743 c.; - 7-e u3n.,
crep. - M.: Beicm. mik., 2006. - 743

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

1.3 Vraii f.A. O0mas u Heopranudeckass xumus: YueOHuk / S.A. Yrai. - 5-e u3g., M:
Beicinik., 2007. - 526 c.; Yraii .A.O0mas u HeopraHudyeckas Xxumus: YueOnuk / S.A. Yrai. -
4-¢ u3g.. - M: Beicur.mk., 2004. - 527 c.

1.4. HaymoB B.HU., Ilauypun I'.B., ®ununnoB A.A. Xumuueckas CBs3b B MEPEXOJHBIX
MeTalliax, CIuiaBax u ynpousstonmx ¢azax, M., UHOPA-M, 2019. -311 c.

6.2. CnpaBouHo-Oubuorpadguyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckasi CBs3b M CTpOSHHUE BemiecTBa: MoHorpadus/ B.U.
Haymos, I'.A. IlanuueBa, JL.H. YetbipOok, JXK.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxuuii Hosropon, 2012. — 344 c.

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

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

6.3. MeTonnueckne yKa3aHus, peKOMEHIAIUH U APyTrHe MaTepHuaJIbl K 3aHATHAM

B crmcox «Metoanueckne ykazaHus, PEKOMEHIAIMN U JAPYTrue MaTepUaibl K 3aHATUIM)
BKITIOYAIOTCS METOJWYECKUE YKa3aHUsS W PEKOMEHJANU [0 TPOBEICHHUIO J1abOpaTOPHBIX W
MPAKTUYECKUX YICOHBIX 3aHIATHI 1O TAHHOW JUCIUILTNHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1 CmupnoBa JI.A. CTpoeHue aToMa: METOJIMYECKUE YKA3aHHsI K TPAKTHUECKUM 3aHATUIM
Mo Kypcy oOImeil ¥ HeopraHM4ecKod XHWMHUHU JUIsl CTYJE€HTOB XHMHUYECKUX U HEXUMHUYECKUX
crienManbHOCTE! JHEBHOM U BeuepHel hopm oOyuenus / JI.A. CmupnoBa, XK.B. Marynesuy, I'.A.
[Tanuuesa, I'.®. Bonoaun, JI.H. Yetsipbok, C.B. Kpacuoayockas // H. Hosropoa. HI'TY um. P.E.
Anexceena. 2007. 39 c.

3.2. Komanera O.H. Crpoenme aroma. XuMmHu4UecKash CBSI3b: METOJ. YKa3aHUSA A
MIPOBEJICHUST KOHTPOJIHBIX PabOT M KOJUIOKBHYMOB IO KypCy OOIIEH XWMHUU IS CTYJICHTOB
XUMHUYECKHX U HEXUMHUICCKUX CIICIUATBHOCTESH IHEBHBIX, BEYCPHUX U 3a09HBIX (POpM 00ydIeHWMS /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hoeropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.
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3.3. HaymoB B.M. XuMunueckas CBsI3b: METOJ. YKa3aHHUS K MPAKTUYECKUM 3aHATHUSAM 10
Kypcy oOIiel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIIEIHATbHOCTEH ITHEBHBIX, BEUCPHUX U
3a0uHbIX (akynereroB/ B.M. Haymos, JI.H. YerbipOok, I'.A. ITanuuesa // H. Hosropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

3.4. HaymoB B.U. KommuekcHble coenuHenus: Yd. mocobue/ B.M. Haymos, X.B.
Marnynesuu, O.H. KoBanesa // H.Hosropox. HI'TY um. P.E. AnekceeBa. 2019.- 173 c.

3.5. KoBaneBa O.H. CoiicTBa 2JIeMEHTOB: y4yeOHO-METOJI. TTocoOue K Jjlab. paboTram 1o
Kypcy «OO01as 1 HeopraHuyeckass XUMHUs», «XHUMHsI JIEMEHTOBY JJIsl CTY/ACHTOB HaIlpaBJICHUN
18.03.01 «Xumuyeckas texnonorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoBeneHue
U TEXHOJIOTHH MarepuaioB» Bcex (opm obyuenus / O.H. Kosanesa, XX.B. Mamynesuu, T.B.
Cazontbesa // Huxamiit Hosropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

3.6. HaymoB B.M. Kommuekcueie coenuHeHus, Mertoauueckue ykazanus K nab. U
MPAKTUYECKUM 3aHITHSIM 10 KypCy OOIIel 1 HEOpraHUIEeCKOW XUMHH IS CTYIEHTOB XUMHUYIECKUX
cnenuansHocteit/ B.M. Haymos, I'.A. I1lannuesa, JI.H. Yetsip6ok, / H.Hosropoa. HI'TY um. P.E.
Aunexceena. 2014.- 42 c.

3.7. HaymoB B.1. Xumunueckasi cBsi3b: METOJ. YKa3aHHUS K NMPAKTUYECKUM 3aHATUAM I10
Kypcy oOIeld XHMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIEHMaTIbHOCTEH NHEBHBIX, BEUEPHUX U
3aounbIxX (hakynsreroB/ B.M. Haymos, JIL.H. Yetsipbok, I'.A. ITanuuesa // H. Hosropoa, HI'TY
uMm. P.E. Anekceepa. 2012. -37 c.

6.3.2 Memoouueckue ykazanus, paspabomannsvie HI'TY

3.1. Metoauyeckie pEeKOMEHAALMKA IO OpraHM3alli ayAuTOpHON paboThl. [IpuHATHI
YueOHno-meronuyeckum copetom HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
DNEKTPOHHBIN aapec:

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

3.2 Meroauueckue peKOMEHalMu [0 OPraHM3alluy U MJIAHUPOBAHUIO CaMOCTOSTEIbHON
paboTsl cTyaeHTOB no nucuuruinHe. [Ipunsarer YueOno-mertonuueckum coetom HI'TY um. P.E.
ATnexkceesa, nporokon  Ne 2 or 22 anpens 2013 T. ONEeKTPOHHBIN
anpec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 YuebHoe nocobue «lIpoBeneHue 3aHATHI C TPUMEHEHHEM HMHTEPAKTUBHBIX (OpM U
MeTofioB  oOydyenuss», Epmakoa T.M., HWeamkun E.I'., 2013 r. DnexTpoHHBIH
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMAIIMOHHOE OBECIIEYEHUE JJUCHHUIIJINHBI

Y4eOHbIi mpomecc MO  AUCHUIUIMHE o0ecreueH  HEOOXOMUMBIM  KOMILIEKTOM
JUIIEH3MOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOTO MPOTrPAMMHOTO OOECIIEYEHHsI, B TOM YHCIIE
OTEUECTBEHHOT'O TPOM3BOACTBA (COCTaB MO MTUCIHUILUIMHE ompeneneH B Hactosimed PIIJ] u
MO/IJIC)KUT OOHOBJICHUIO MPU HEOOXOIUMOCTH ).
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7.1. Ilepeyenr pecypcoB  HMHG(POPMALHOHHO-

TeﬂeKOMMyHI/IKaHI/IOHHOﬁ CETH

«/HTEepHeT», HEOOXOAMMBIX JIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIs)

Hepequb IIpOrpaMMHBIX IIPOJAYKTOB, UCIIOJIB3YEMBIX IIPU IIPOBEACHNU PA3JIMYHbIX BUIOB

3aHATUN MO TUCUUIUTMHE (OTKPBITHIN JOCTYI):

1.  Koncynwsrantllmoc [DnexkrponHsiii pecypc]: CripaBodyHas mpaBoBas cucTema. - Pexxum

nocryma: http://www.consultant.ru/.

2. Hayunas  asnektponnas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  moctyma:

http://elibrary.ru/defaultx.asp

3. DJeKTpOHHAs oubanoreuHas cucreMa 11oBOKCKOro ToCyJIapCTBCHHOI'O YHUBCPCUTCTA

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

4.,  DnexkTpoHHO-OMONHMOTEeYHass cucTeMa Znanium.CoOm [DieKTpoHHBIN pecypc]. - Pexum

nocryma:http://znanium.com/. — 3ari. ¢ akpana.

5.  OtkpsiToe oOpa3oBanue [DIeKTpOHHBIH pecypce]. - Pexxum mocryma: https://openedu.ru/.

- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmosas, mHozoompaciesas 6aza oauHvix (B/])
[Dnexkmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl oannvix Bcepoccuiickoeo umcmumyma HAy4HOU U MeXHU4ecKkou uHgpopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUUECKUM HAYKAM ONeKMpPOHHbIU
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ sxkpana.

8.  Yuusepcumemckan ungopmayuonnas cucmema Poccus [Dnekmpoumuwiti pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MpPOrpaMMHOr0 odecneyeHHs] U MH(POPMALHOHHBIX CIHPABOYHBIX

CHUCTEM

Taodauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

Ne HanmenoBanune ObC Ccbliika, 10 KOTOpPOit
ocymectniasiercs aocryn k 9bC

1 KoHCyJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/

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

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

Taonuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpamMHoe obecneyenne, HCIOJIb3yeMoe B
YHUBEPCUTETE HA I0TOBOPHOI OCHOBE

IIporpammHoe obecnieueHue
CBOOOJHOI0 pacpOCTPAHEHHS

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

Open Office 4.1.1 (numen3us
Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (siuiiensust Ne
42470655)

Microsoft Office (mumenzust No 43178972)

Windows XP gur. Ne 65609340

Office 2007 num. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npennpustue 8.1 (JUIEH3UOHHOE COTJIAlIeHNe
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/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B

YHHBEpPCHTETE HA I0OTOBOPHOI OCHOBE

IIporpammHuoe obecnieuenmne
CBO0OOJHOI0 pacnpocTpaHeHus!

Adobe Design Premium CS 5.5.5 (;muniensust Ne 65112135)

Dr.Web (c/m 2026SRBK-Z197-67LX-4N3W ot 02.06.2026)

Koncynsrautllmoc (JloroBop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedyeHb MNpodecCHOHANBHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AocTymn (yIaleHHBIH AOCTyI). JlaHHBIM mepedeHb
MO/IJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B nanHOM paszgene MoryT ObITh IPHUBENEHBI PECYPCHI (CCBUIKM Ha CalThl), HA KOTOPBIX
MO>XHO HAaWTH TOJE3HYI0 I Kypca HMHGOPMAIMIO, B T.4. CTATHCTHYECKHE WM CIIPABOYHBIC

JaHHbIe, yuyeOHbIe MaTepHalibl, OHJIAWH KypPCHI U T.JI.

Tabnuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

COBPEMEHHBIX NPOPecCUOHANbHBIX 0a3 OAHHBLIX U

» OCTYVII K pecypc AJeHHBIN
HaumeHoBaHue nmpogeccHOHAIBHOI 6a3bl HAocryn x pecypey (ya
. JAOCTYMN € YKa3aHHEM
Ne AAHHBIX, HHPOPMALMOHHO-CIIPABOYHOMI .
CCLIJIKI/I/ZIOCTyII M3 JIOKAJIBHOM CETHN
CUCTEMBI
YHHBEPCHTETA)

1 baza  jgaHHBIX  CTaHJAPTOB M PErJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
DnexkTpoHHasgs 0a3za uW30paHHBIX CTare 110 )

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

3 P http://sophist.hse.ru/data_access.shtml
COIMUOJIOTHUYECCKHNX JaHHBIX
bas3bl JAHHBIX HaI_II/IOHaJ'IBHOI‘O COBCTa 110

4 N http://www.ncva.ru
OILICHOYHOHU ACATCIBbHOCTU
CnpaBquaﬂ IIpaBoBast CUCTCMa o

5 ,Z[OCTyrI N3 JIOKAJIBHOU CCTHU
«Koncynprantlirocy
HNHdopmaninoHHO-CIIpaBOYHas cUcTeMa N

6 ,Z[OCTyrI N3 JJOKAJIBbHOU CCTU
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCbI J1JI1s1 UTHBAJINJ1O0B U JINIL| C OB3

B Tabm.

10 yka3aHn mnepedeHb 0O0pa30BaTENbHBIX PpECYpCOB, HUMEIOMIMX (QOPMBI,

aJalTUPOBAHHBIE K OTPAaHMYEHUSM HX 370POBbs, a TAK)KE CBEICHHUS O HAJIMYUU CHEIUAJIBHBIX
TEXHUYECKHUX CpEACTB OOy4YeHUs KOJUIEKTUBHOTO M WHIUBUAYAIbHOIO MHOJb30BaHusA. [Ipu
3aMoJIHEHUM TaONUIBl MOXET OBbITh HCIIOJIb30BaHa MH(OpMalus, pa3MeleHHas B IMOJpa3jelie
«loctymHast cpema» crnenManu3upoBaHHoro paszaena cadWrta HITY  «Csenmenus 00
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazoseamenvusle pecypcol 014 uneaiuoos u auy ¢ OB3

CaeneHns 0 HAJIMYUM CHENHAJBHBIX
TEXHUYECKHX CPEeICTB 00yYeHUsI
KOJIVIEKTUBHOI'0 M HHIAMBU/YAIbHOI'0
10JIb30BAHUSA

Ilepeuenb 00pa3oBaTe/IbHBIX PECYypCcoOB,
Ne NMPUCIOCOOJIEHHBIX IS HCIOJIb30BAHUS
uHBaJuAaMu 1 Junamu ¢ OB3

1 OBbC «KOoHCYJIBTaHT CTYJEHTA» 03BYYKa KHHUT ¥ YBEJIIMUECHHUE MIpUPTa

CHEUAIBHOE MOOWIBHOE IIPUI0KEHUE -
9BbC «JIaap» P o

2 CHUHTE3aTOp PeUH, KOTOPHIii
BOCIIPOU3BOJINT TEKCTHI KHUT U MCHIO
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
Ne NMPHUCIIOCOOJTEHHBIX IJIS UCIOJIb30BAHMS
uaBaaugamMu u gunamu ¢ OB3

CaeeHuUsI 0 HATUYHMH CHEIHATBHBIX
TeXHHYECKHX CPeACTB 00y4eHHs
KOJIVIEKTMBHOT0 M MHIAMBHYAJIBLHOIO

MOJIb30BaHUSA

HaBUT'allUN

3 OBC «tOpaiiT»

BEpCHS IS CIIA0O0BHISITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JIs1
OCYUIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITO JUCIUAIIJIMHE

VYyeOHbIC ayAUTOPUU IJIS

IIPpOBCACHUA 3aHATHH

110 JUCHHUIIINHE,

O60py2[OBaHI/IeM U TCXHUYCCKHUMU CPCACTBAMU o6yquI/151, COCTaB KOTOPBIX OMPCACIICH B JTaHHOM

pasaciic.

Tabnuya 11 - OcnawenHnocms ayoumopuil u HOMEW|eHUl 01 CAMOCHOAMENbHOU
paoomout cmyoeHmos no OUCUUnIUHE

HaumenoBanue . IlepeyeHb JIMIIEH3MOHHOTO
. OcHaleHHOCTb Ay M TOPHUIA
ayAMTOPHUI U . . NMPOrpaMMHOI0 o0ecreYeHusl.
o NOMeEIleHu ! U MOMeIleHH i
Ne noMeIlleHu 119 - PexBu3uTnIl
.« JJIS1 CAMOCTOSATEIbHOM
CaMOCTOSATEIbLHOM 260ThI MOATBEPKAAKIIEr0
padoThl P JOKYMEHTAa
1. Jocka menoBas - 3 IiT.
2. Crousl T1abopatopHbie (pabouce
MecTo cTyneHTa) Ha 20 ven.;
3. Pabouee MecTo mpemnogaBaTess —
1224a 2 wr,;

yueOHas ayJUTOpHUs IS
MPOBEICHUS MPAKTHYECKUX
1 71a00paTOPHBIX 3aHATHI,
TPYIIIOBBIX U

4. BeITspKHBIC MIKAQHI - 2 T,

5. ObopymoBaHue s TPOBEACHUS
a00paTOPHBIX 3aHATHH IO
JUCLUIUIMHE XUMUS:

mKkag CyNIMIBHBIN - 2 IIT.,

WHIUBUAYAIbHBIX L
KOHCYJIBTALHI, JJIEKTPOXUMHUYUECKUE STIEHKH JIIsT
n3Mepenus 3JIC xuMuueckoro
1 rekymero KOHTPOJ?I " JJIeMeHTa - 3 MIT.,
TPOMEHKYTOTHOH JJIEKTPOIU3EPHI - 4 mIT.,
artectaiyu (kadenpa Beimpsimutenu b5-47 — 6 mir.,
«IIpomsBocTBeHHas pH-metpsr «ATT-301» - 4 mir.,
0€301aCcHOCTb, YKOJIOTHS U KaJOpUMETpPHI — 4 T.,
XxuMus» T. HuokHami BEChbI aHAJTUTHYECKHUE 4 IIT.,
Hosropon, yi1. Mununa, | auctwuisrop J9-10 - 1 wr.,
24) KOJIOOHArpeBaTeny — 3 IMT.;
BOJIBTMETPHI UdppoBsie B7-38 — 3 wT.,
BECHI TEXHUUYECKHE — 2 IIT.,
Tabnunpl Menzaeneesa- 4 mir.,
n1abopaTopHas XUMUYECKas MOCyIa 1
PEAKTHBEI
HA00p y4eOHO-HAISTHBIX TTOCOOUI
1247 1.Jlocka menoBast
yaeOHast ayJUTOPHS IS 2. PaBoyee MecTo mperoraBaTens
MIPOBEJICHUS 3aHATUI 3. Pabouee mecto cTyznenTa - 120
JIEKIUOHHOTO U 4ell.
CEeMHHApPCKOro THIA,
TPYIIOBBIX U
2 WHUBUIyaIbHBIX
KOHCYJIbTallUH,
TEKYIIET0 KOHTPOJIS U
MPOMEKYTOUHON

arrecranuu (r. HukHui
Hosropox, yn. Mununa,
24)
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HaumenoBanue . IlepeyeHb JMIIEH3MOHHOTO
. OcHaleHHOCTh ayAuTOpHii
ayIuTOpHii u . . | MPOrpamMMHOro0 o0ecrne4eHmsl.

N NMoMeleHU 1 moMeleHu

Ne NoMeleHn | s . PexBu3uTHI

. JJIS1 CAMOCTOSATEIbHOM
CaMOCTOATEJIbHOM 260TLL NMOATBEPKAAIOIIET0
padoThI P JOKYMEHTAa
6147

yaeOHast ayqUTOPHS IS
MPOBE/ICHUS 3aHATUH
JIEKIIUOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIOBBIX U
WHIUBUAYATEHBIX
KOHCYJIbTallUH,

3 TEKYILEro KOHTPOJIST 1
IIPOMEXYTOUHOM
arrectannu (kadenpa
«IIpousBoacTBeHHAs
0€301aCcHOCTb, YKOJIOTHS U
XUMHS» T. HrokHmi
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. Pabouee MecTo mpermoaBaTens
3. Pabouee mecTo cTyzneHTa - 64
Yelr.

4. TlepcoHATIBHBIN KOMIBIOTEP

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

2. Dr.Web (c/a 2026SRBK-Z197-
67LX-4N3W or 02.06.2026)

6265
yueOHast ayTUTOPHs st
MPOBEACHUS 3aHATUN
JIEKLIMOHHOTO U
CEMUHapCKOro THUIIA,
TPYIIOBBIX U
WHIUBUAYAIbHBIX
KOHCYJIbTalluH,
TEKYLIEr0 KOHTPOJIS U
IIPOMEXKYTOUHOMI
arrecrauuu (kadeapa
«IIpousBoacTBeHHas
0€301acHOCTb, YKOJIOTHS U
xumust» T. Huwxaui

Hogropon, Kazauckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

2. Tabmuma JI.1. Menneneesa - 1
IIT.

3. Pabouee mecTo mpemnogaBaTess
4. PaGouee mecTo cryneHTa - 42
YellL.

10. METOAUYECKHUE PEKOMEHJALIMN OBYYAIOIIIUMCHA
ITO OCBOEHHMIO JTUCHUITJIMHBI

10.1. OO0mue MeTogUYECKHEe PeKOMEHAAUMHU JJsi O0YyYAIOIIUXCH MO OCBOEHHMIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

JuctmmumHa «XUMHS SJIEMEHTOB» COCTOUT M3 TPEX CBSA3aHHBIX MEXIY cO0O0# pa3fernos,
o0ecreunBaroIuX Mociae10BaTeIbHOE U3yUeHNEe MaTeprana.

OO0yueHue 1o IUCHUIUTMHE «XHUMHUSI 3JIEMEHTOBY» OCYILECTBIISIETCS B CAeAYIOIUX (hopmax:

1. AynutopHsle 3aHATHS (JIEKIIMHU, JAOOPAaTOPHBIE 3aHSITHSA).

2. CamocTosiTenbpHas paboTa cTyieHTa (MMOAr0TOBKA K JIEKIIUSIM, JIA0OPAaTOPHBIM 3aHSATHSM,
pellleHre JOMAalIHUX KOHTPOJBHBIX paboT, MOJArOTOBKa OTYEeTa MO JiIabopaTopHOW pabore,
HHIWBHUYAJIbHAas KOHCYJIIbTAallHA C HpeHO)IaBaTeJ'IeM).

VYueOHbIl MaTepuan CTPYKTYPUPOBAaH W H3Y4YE€HHE JMCLUUIUIMHBI TPOU3BOAMUTCS B

TEMAaTU4YEeCKON IMOCIe10BaTeIbHOCTH. Kaxk oMy 1a00paTOpHOMY 3aHATUIO U CAMOCTOSITEILHOMY
U3YyYEHHIO MaTepuaia MpealiecTByeT JeKIHs Mo AaHHoW Teme. O0yyaromuecs: caMOCTOSTEIbHO
IIPOBOJAT TPEABAPUTENBHYIO MOJATOTOBKY K 3aHATHIO, NPUHUMAIOT AKTUBHOE W TBOPYECKOE
ydacTue B OOCYXXJEHHUU TEOPETHYECKHX BOIPOCOB, pa3dope MpoOJIEMHBIX CHUTyalluid M MOUCKOB
IyTEeN X PELICHMUS.

Omnucanue nocne10BaTeIbHOCTH JeHCTBUI 00y4atoerocs:
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IIpn u3yueHuM Kypca cieqyeT BHHUMATEIbHO CIIyIIaThb U KOHCIEKTUPOBAaTh MaTepual,
W3JIaraéMblii HAa ayAUTOPHBIX 3aHATUAX. [ ero moHMMaHus M KadeCTBEHHOI'O YCBOCHMS
PEKOMEHIYEeTCs CIIEYIOIIasl ITOCIIEI0BATEIbHOCTD ACCTBUM:

1. Tlocne okoHuaHUs Y4YEOHBIX 3aHIATHH JUIS 3aKpEIJICHUS Marepuajia MpPOCMOTPETh U
00yMaTh TEKCT JIEKIMH, TPOCTYIIAHHOW Cero/Hs, pa3o0pars paccMoTpeHHbIe npumeps (10- 15
MUHYT).

2. Ilpu noAroToBKe K JEKIUU CIEAYIOIIEro JHS MOBTOPUTH TEKCT MpPEIbLIYyILEH JIEKIUH,
MOAyMaTh O TOM, Kakasi MOXeT ObITh cieayromas Tema (10-15 munyT).

3. B Tteyenue Hemenu BBHIOpaTh BpeMsl UIs pabOTHI C JUTEPATypoil B AIIEKTPOHHOU
o6ubmoTeyHoi cucreme (1o 1 yacy).

4. Ilpu moAroToBKe K JIaOOPaTOPHOMY 3aHATUIO MOBTOPUTH OCHOBHBIE MOHATHUS IO TEME,
U3YYUThb NpUMEpPbL. Pemas KOHKPETHYH CHUTYyallMI0, — [PEIBAPUTEIBHO IOHATh, KaKOMN
TEOPETUYECKHI MaTepHaj Hy>KHO MCIOJIb30BaTh. HaMeTuTh 11aH pemeHusi, monpoooBaTh Ha €ro
OCHOBE peluTh 1-2 3aauu.

KonrakTtHass paboTra MOXET TakKe MPOBOAUTHCS B AIIEKTPOHHOW WH(POPMALMOHHO-
obOpasoBarenbHOl cpeae yHuBepcutera (manee - OMOC). B ciaydae mnpoBeAeHHS 4YacTH
KOHTakTHOW paboTel nmo aucuuiuinie B OMOC (B COOTBETCTBHM C paclMCaHUEM Y4eOHBIX
3aHATUHN), TPYIOEMKOCTh KOHTAaKTHOH paboTsel B DMMOC >KBUBaJIeHTHA ayIUTOPHOI padoTe.

[lo utoram Tekyliel ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTecTallMi B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITOJIHUBIINE BCE 00s3aTENbHBIC BU/BI 3AIUIAHMPOBAHHBIX YYEOHBIX 3aHATHUA K MPOXOXKICHHIO
MIPOMEKYTOUHOM aTTecTaliu (IK3aMeHy).

PesyabraT 00yuenuss cuurtaercsi cOpMHMPOBAHHBIM HA NMOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUYECKOEe COJIep:KaHre Kypca OCBOCHO MONHOCTHIO. [Ipu yCcTHBIX coOecemoBaHUAX CTYACHT
MCUEPIIBIBAOIIE, MTOCIIEIOBATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbI MaTepua; CBOOOTHO
CIpaBJsieTCs C 3aJayaMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH mporpamMMmoi 3aaaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBIEHHBIMH TpEOOBAaHUSIMHU, CTYACHT CIOCOOCH
AQHAIN3UPOBATh IIOJIyUEHHBIE pE3YyJIbTAThl, IPOSBISET CAMOCTOSTEIBHOCTh IPHU BBINOIHEHUU
3aJlaHni.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJIepKaHhe Kypca OCBOEHO MOJHOCThIO. IIpH yCTHBIX coOeceJOBaHUAX CTYAEHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3ajJayaMy, BONPOCAaMM M JPYTUMHM BHUJAAMHU 3aJaHHi, TpeOyIoLIMX NPUMEHEHHUs 3HaHW; Bce
MpeayCMOTPEHHBIE paboueld y4eOHOW MporpaMMol 3aJaHUsl BBITOJHEHBI B COOTBETCTBUU C
YCTQHOBJICHHBIMH TPEOOBaHUSIMH, CTYAEHT CHOCOOEH aHAIM3MPOBATH MOJIyUYE€HHBIE PE3yJIbTAThI;
MPOSIBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJHEHUH 3a/1aHUN

PesyabraT 00y4eHusi cuuTaercss HeCOPMHPOBAHHBIM, €CJIM CTYIEHT TP BBIIOJIHEHUN
3a/laHuil HEe JIEMOHCTPHUPYET 3HAHUN y4eOHOro maTepuana, JAOMYCKaeT OMIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBINOJIHSACT 3a/aHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHHH,
KauyeCTBO BBINOJHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUECTBO UX
BBITTOJIHEHUS OLIEHEHO YMCIIOM 0ajuIOB HUXKE TpeX MO OLEHOYHON CHUCTeME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKa3aHus JJsl 3aHATHH JIEKIIMOHHOTO THIIA
JIGKIIMOHHBIE 3aHATHA 10 JUCHMIUIMHE «XHUMHS 3JIEMEHTOB» COCTABISIOT OCHOBY
TEOPETHUECKOU MOATOTOBKM OakanaBpoB HampasiaeHus 18.03.01 «Xumuyeckas TEXHOJIOTHS BHE
3aBHCUMOCTH OT HAIPaBICHHOCTH (TPOQUIIS).
YcnenrHoe yCBOGHHUE JISKIIMOHHOTO MaTepralia TpedyeT OT 00yJaronIiXcsi CHCTEMAaTHIECKOM
U IIeJIeHaIpaBIeHHON paboThI Ha BCeX ATanax o0pa30BaTebHOTO Mpoliecca.
1. IToaroroBka K JIEKIIMOHHOMY 3aHATHIO (0 HaYaa JEKIINH):
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Ilepen kaxmou JIEKLIUEH CTYIEHTY PEKOMEHIYETCS IIPOCMOTPETh KOHCIEKT IIPEABIAYIIEro
3aHATHA, YTOOBI BOCCTAHOBHUTH B MAaMSTH NMPOUJEHHBIH MaTepuan. XUMHUS — CTPOTO JIOTUYHAs
HayKa, TJe KakJgas HOBas TeMa ONMpAeTCs Ha NpPeAbLAYIIyI0 (Hampumep, 0e3 MOHUMAaHHUS
CTpPOCHHMSI aTOMa HEBO3MOXKHO YCBOUTH TEOPHI0 XMMHMUYECKOH CBsi3u, a 06e3 Hee — CBOICTBa
KOHKPETHBIX KJIACCOB COEUHEHU).

PekoMenayercsi 3apaHee O3HAaKOMHUTBCS C TEMOH MPENCTOSAIIEH JEeKIUH Mo padoueit
nporpamme jgucuuiiuabl  (PIIJI) u Oersio mpocMOTpeTh COOTBETCTBYIOIIMMA pas3iel B
PEKOMEHI0BAaHHOM 0a30BOM y4yeOHHKE. DTO MO3BOJIMT HA CaMOM JIGKIIMH COCPEIOTOUYUTHLCS HE Ha
MEXaHUYECKOM IIEPENUCHIBAHUY TEKCTA, @ HA IOHUMAHUU CJIOKHBIX KOHLICIILIHHN.

2. PaGota BO BpeMs JIEKIIMOHHOTO 3aHATHUSA:

Benenue koncnekra: Ha nekium HeoOX0AMMO BECTH OMOPHBIN KOHCIIEKT. CTyIEHTY ClIeIyeT
3aMKChIBaTh TEMY JIEKIUU, OCHOBHBIE OIpeneieHus, (OpMyIUPOBKH 3aKOHOB, MaTeMaTUYECKUE
BBIDAKCHMSI TEPMOJMHAMMYECKUX M KUHETHMYECKUX 3aBUCUMOCTEM, a TakKe YpaBHEHUs
XUMUYECKHUX PEaKLIUM.

Busyanuzanus nanaeix: Oco0oe BHUMaHUE CIEAYET YIENATh MEPEPHUCOBKE C JOCKU CXEM,
rpadukoB (Hampumep, IUarpaMM COCTOSIHUS, TPaQHUKOB 3aBUCHUMOCTH CKOPOCTH PEaKIUU OT
TEMIEPATYpbl, CXEM MEPEKPBhIBAHUS DIIEKTPOHHBIX OO0JAKOB). OTH BU3YaJIbHbIE MOJIENH
KPUTHUYECKH BaXKHBI JIsI POPMHUPOBAHUS MHKEHEPHO-TEXHOIOTHUECKOTO MBIIIUICHHUS.

AKTHUBHOE cllylllaHue: 3HaYUTENIbHAs YacTh JIEKUUN N0 JaHHOW AUCLMILIMHE MPOBOJIUTCS C
UCIIONIb30BAHUEM  WHTEPAKTUBHBIX  METOAOB  (IPOOJIEMHBIE  JIEKIIMH,  JICKIUU-Oece/bl).
OOyyaromumMcst peKOMEHAYeTCsl aKTUBHO y4acTBOBATh B IMAJIOTE C MPEIOIaBaTeIeM, OTBEYaTh Ha
KOHTPOJIbHBIE BOIMPOCHI (OJIUII-OMPOCHI) B XOJI€ JIGKIIMH U 33JaBaTh YTOUYHSIOIIUE BOIPOCHI, €CIH
KaKoH-T00 acneKT (HampuMmep, MEXaHU3M KaTaln3a WA KOPPO3HUU) OCTAJICS HEMOHSTEH.

Texnonornueckuit ¢okyc: CryaeHTaM-TEeXHOJIOraM HEOO0XoAuMMO obpamarbk ocoboe
BHMMAaHUE Ha T€ MOMEHTHI JICKLMHU, IJI€ MPENojaBaTeib JENAaeT AKLUEHT Ha IPAKTUYECKOM
MIPUMEHEHUHU BEUIECTB (MCIOIb30BaHIE HEOPTAaHUUYECKUX COCIMHEHUHN B KaUeCTBE KaTalnu3aTOPOB,
KOHCTPYKLIMOHHBIX MAaTE€pHaioB, KOMIIOHEHTOB BSDKYIIMX BEIIECTB M Jp.). B KoHcHekTe
PEKOMEHIyeTCsl BBIACNATh TaKhe IMPUMEpPhl MapKepoM WM Ha moisix (moMerka «BaxHo s
TEXHOJIOTHIY).

3. Pabora nocne NeKIMOHHOTO 3aHATHS:

B neHp uTeHUs JEKUMU WIM Ha CIEQYIOIUN JIeHb HEOOXOIMMO HpopadoTaTh KOHCIIEKT:
pacmindpoBaTh COKpAIllEHUS, TMOAYEPKHYTh KIIOYEBbIE TEPMUHBI, TPU HEOOXOAHUMOCTH
JTOTIOJTHUTD 3aIMCH MaTEPUAIOM U3 OCHOBHOM M JTOTIOJHUTEIHLHON YU4eOHOU TUTEepaTyphl.

JUist 3aKperuieHusl TEOPEeTUYECKOro MaTepuana oOyJaromuMes CieyeT pa3o0paTh MpUMeEphI
peleHuss TUIOBBIX 3a/ay, IPUBEICHHBIC JIEKTOPOM, TAaK KaK OHHM CTaHYT OCHOBOM s
MPEJICTOSIIINX TA0OPATOPHBIX U MPAKTUYECKHUX (CEMUHAPCKUX ) 3aHATUH.

Bonpocel, ocraBmivecs HESCHBIMU I0OCJIE€ CAMOCTOSTEIbHOW MNPOPaOOTKH JIEKIIMOHHOTO
MarepHaiga, HeOOXOJUMO BBIMMCATh Ha MOJS KOHCIEKTa Ui TOCIEAYIOIIEro OOCYKIEHUS ¢
npernojaBareneM Ha OnKaiiieM NpakTUYeCKOM 3aHSITHU WM UHIUBUAYaTbHOW KOHCYIbTAIUH.

10.3. MeToauyeckue yKa3aHMsi O OCBOCHMI0O IMCHMILIMHBI Ha J1a00paTOPHBIX
padorax

JlabopaTopHBIN MPAKTUKYM MO JUCIUTUIMHE «XHUMHUSI SJIEMEHTOB)» UMEET CIeIUPUISCKU
XapakTep: OH HAaNpaBJI€H HE CTOJBKO Ha NMPOBEACHHUE TOYHBIX KOJMYECTBEHHBIX H3MEpPEHU,
CKOJIbKO Ha BU3YaJIbHOE M3YYE€HHE XMMHUYECKHX CBONCTB HEOPraHMYECKHX BEIIECTB, BHISBICHHE
3aKOHOMEPHOCTEW M3MEHEHUS UX PEaKIMOHHOW CIIOCOOHOCTH M OBJa/ieHHe 0a30BbIMU HABBIKAMU
IIpenapaTuBHOTO  CUHTe3a. Jlnsg  cTyneHTa HampaBieHHs «XHMHYECKas  TEXHOJIOTHMS»
NpOOUPOYHBIM MM KOJOOBBIA OMBIT SIBISETCS MUKPOMOJEJBIO PEANTbHOTO MPOU3BOJCTBEHHOTO
mporecca.

Pabora oOy4aronuxcs B 1aOOpaTOpUH HEOPTraHUYECKOH XUMHUH CTPOTO perjaMeHTHPOBaHa
Y COCTOMT U3 CIENYIOMIMX 003aTeIbHBIX 3TAIOB!
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1. loManHss NOArOTOBKA K AKCHEpUMEHTY (CaMOonoAroToBKa)

BBuay Oosbmioro pazHooOpazusi XHMHYECKHUX PEaKIUi CTYIEeHT 00si3aH TOTOBUTHCSA K
NpakTUKyMy 3apaHee. HeoOXoauMo M3yduTh METOAMKY KaXKIOTO OINbITA M BBITUCATH B TETPAIb
YpaBHEHUS MPEICTOSIINX PEeaKLUi.

KitoueBoe TpeOoBanue: eme A0 Hpuxoia B Ja0opaTopuio OOydaromMiics MODKEH Ha
OCHOBE TEOpUHU CIIPOTHO3UPOBATH BH3YyajbHbIE MPU3HAKU MPOTEKAHUS peakuuu (Hampumep:
«BBIMAJIEHUE OEOro TBOPOKHCTOTO OCAIKa, PACTBOPUMOTO B M30BITKE aMMHUAKa», «U3MEHEHHE
OKpPAcKH pacTBOpa C OPAHKEBOI Ha 3eJIEHYI0», «BblAelIeHue Oyporo raza).

2. lonyck K paboTe 1 TeXHHKa 6€3011aCHOCTH

[IpakTUKyM 1O XMMHHU 3JIEMEHTOB CBS3aH C HCIOJb30BAHHEM BBICOKOOIACHBIX BEILECTB
(KOHIIEHTPUPOBAHHBIE KUCIOTHI M MIEJIOYH, COJIM TSHKEIBIX METAJUIOB — CBHHIIA, XpOMa, KaJIMUs,
PTYTH, BBIJIEJIEHHE TOKCUUHBIX T'a30B — CEPOBOJIOPO/Ia, XJI0Pa, OKCUIIOB a30Ta).

JlomycK OCYIIECTBIISIETCS IPETojaBaTelieM Ha OCHOBE OJiMI-ompoca IO CBOHCTBAM
UCIIOJIb3YEMBIX BEILIECTB U IPaBHUIaM OOpAIEHUS C HUMHU.

Bce paboThl C BBIIEICHHEM €IKUX Ta30B MPOBOISITCS CTPOTO B BBITSHKHOM IIKady.
Kareropuuecku 3amperiaercs CiIMBaThb pacTBOPHI COJNIEH TSKENIbIX METAIOB B OOIIYIO
KaHAIM3ALUI0 — JUIsI HUX MIPEYCMOTPEHBI CIIEIHATIbHBIE eMKOCTH IS CIIMBA.

3. BemmonHeHue skcriepuMenTa u (pukcanus pe3yabTaToB

OmnBITH BBITOJHSAIOTCS HHAMBUAYAJIBHO WK B Opuragax. byaymemy nHxeHepy-TeXHOIOTY
KPUTHYECKH Ba)XHO pa3BUBATh MNPOPECCHOHANBbHYIO Ha0moAareabHoCcTh. [Ipu  BbIMOIHEHHU
peakiuii HeoOX0aMMO (PUKCHPOBATh MaleHIINe W3MEHEHHUS: OTTEHKH IIBETOB, Pa30OTpPeB WIIU
OXJIAXKIEHUE MPOOUPKHU, CKOPOCTD BBIICTICHUS Ta3a, MOJHOTY pacCTBOPEHUS OCaJIKa.

B cnyuae, ecnu mpakTUYeCKHH pe3yNbTaT PACXOAUTCS C TEOPETHUYECKHMHU OXKHIAHHMSIMH,
0o0y4aromuicss TOMKEH MPOSBUTH WHXKEHEPHBINH MOAXOJ U CAMOCTOSTENIBHO (MJIU C MOMOIIbIO
IPEeIo/IaBaTeNsl) HAalTH MPUINHY OTKJIOHECHHUS.

4. Odopmiienue 1a00paTOPHOTO OTUETA

OTtuer odopMIIeTCs HETOCPEACTBEHHO B XOJ€ 3aHATHA. <«SlIpomM» oTdeTa 1Mo XHMHUHU
3JIEMEHTOB SIBJISIETCS MPaBUIIbHAS 3aIIHCh XUMUYECKHX YpaBHEHUH.

Bce peaknum MOHHOTO OOMEHa JOJDKHBI OBITH 3aMUCAHBI B MOJICKYJISIPHOM, ITOJIHOM
MOHHOM M COKPAIllEHHOM HOHHOM BHJIE.

Bce okucnutenbHo-BoccTaHOBUTENbHBIE peakiuu (OBP) 10mKHBI cONMpOBOXKIATHCS
paccTaHOBKOH KO3((UIIMEHTOB METOJIOM HOHHO-3JIEKTPOHHOro OanaHca (Tosiypeakiuii) c
00s13aTeIbHBIM YKa3aHUEM TPOIIECCOB OKUCIICHUS! 1 BOCCTaHOBIICHHSL.

[Ton KaxapiM ypaBHEHHEM pEaKIMH TEKCTOM (WJIM B BUJIE TaOIHIIBI) OMUCHIBAIOTCS
(dakTHudeckue HaOJIIOACHHUS.

5. 3amura 1abopaTopHOil paboTh U POPMYTUPOBAHHE BBIBOOB

Kaxnas maGoparopHasi pabora 3aBepimaercs (GOpMYIMPOBAaHHEM BbIBOJA. BBIBOJ He
JOJKEH OTpaHuYMBaThCs (Gpas3oil «ienb JocTUurHyTa». OH JOMKEH COoJep)KaTh KOHCTATallUIo
JIOKAa3aHHBIX XMMHUYECKHX 3aKOHOMEpHocTel (Hampumep: «B xome paboThl AKCIEPUMEHTAIBHO
MOJTBEPIKICHO YCHIICHUE KHCIOTHBIX CBO#CTB TuapokcuioB B psaay Cr(IT) — Cr(l11) — Cr(VI)»).

[Mpu 3ammre pabOTHl TpPEMOJABATENIO CTYIEHT JOJDKEH YMETh OOBSCHUTH XHMH3M
HAOMIOIaeMBIX SIBICHUH, OMUpPAsCh HA 3HAHHS TEOPUM (3HAYEHHS DIIEKTPOOTPULIATEIHHOCTEH,
CTaHJAPTHBIE DJIEKTPOJHBIC TOTEHIIMAJIBl, KOHCTAHTHI HECTOHKOCTH KOMIUIEKCOB), a TaKXke
OTBETUTHh Ha BOMPOCHI O TOM, KaK JaHHBIE CBOWCTBA JJIEMEHTOB MOTYT YYHUTHIBATHCS WIIH
UCTIOJTB30BaThHCS B MPOMBIIUICHHBIX XHMUYECKHX TEXHOIOTHSX.

[Tpu ouleHuBaHMM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBIMOJIHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHUECKOW YacTH padOThl |
CTETIeHb COOTBETCTBHSI PE3yIbTATOB PAaOOTHI 3aIaHHBIM TPEOOBAHUSIM;

— Ka4ecTBO O0(OpMIICHHs OTUEeTa Mo padoTe;

— Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.

IIPH BBITIOJTHEHUW HMH KOHTPOJIBHBIX 3/ TaHUN.
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10.4. MeToanyecKue yKa3aHHs M0 CAMOCTOSITEJIbHOM padoTe 00y4YaroLUXCst

CamocrositenpHast pabotra cryneHtoB (CPC) mo mucruniamHe «XuUMHS DJIEMEHTOBY
SBJISICTCSI KJIIOUYEBBIM HHCTPYMEHTOM B OCBOCHHMH OOIIMPHOrO Marepuajga HEopraHu4ecKoi
xuMuu. ['maBHoit 3amaueit CPC B paMKax JaHHOIO Kypca SIBISETCS MEPEeXO0] OT MEXAHMYECKOTO
3ay4YMBaHHUS XUMHUYECKHX PEAKIUi K MOHUMAHUIO TIyOOKUX 3aKOHOMEPHOCTEH W3MEHEHUS
CBOMCTB 3JIEMEHTOB M X coeMHEHUH Ha ocHOBe [lepuonanueckoro 3akona JI.11. Menneneena.

s ycnenrHoro (GopMupoBaHus MPOPECCHOHATBHBIX KOMIETCHIIMA XHMHKA-TEXHOJIOTA
camocTrosiTelibHas paboTa JOKHA BECTHCh CHUCTEMAaTHMYECKH IO CIEAYIOIIMM OCHOBHBIM
HaIpaBJICHUSIM:

1. CucreMaTu3zalus TEOPETHUECKOr0 MaTepuana

JlMcuuIuIMHA HOCHUT SIPKO BBIPKEHHBIN OmUcaTeNbHbI Xapaktep. s s¢pdexTuBHOrO
YCBOCHHUSI MaTepuana (XMMHUH s-, P-, d- u f-3eMeHTOB) mpu paboTe ¢ KOHCHEKTaMH JICKIUH U
y4eOHMKaMU HACTOSITEILHO PEKOMEH IYEeTCsl UCII0JIb30BaTh METO CPABHUTEIILHOTO aHAJU3a.

OOyuvaromumces ciaeayeT u30eraTtb M3y4eHHUs SJIEMEHTOB B OTphIBE Jpyr oT Apyra. Ilpu
npopaboTKe TeMbl HEOOXOJUMO CAMOCTOSITENIBHO COCTaBJISATh CBOJHBIC TAOJMIBI 1O TPYIIIaM
(moarpymnmnam) Ilepuoanueckoil cUCTEMBbI, OTpakarollue: AJIEKTPOHHOE CTPOEHHUE, BO3MOXKHBIC
CTENEHW OKMCIICHHUS, KHUCJIOTHO-OCHOBHBIE CBOWCTBA OKCHJOB M THUIPOKCUIOB, THUIIHYHbBIC
OKHUCIIHUTEIbHO-BoccTaHOBUTENbHBIE (OBP) cBoiicTBa.

CTyaeHTaM-TeXHOJIOraM IIpM YTCHHH JINTEpaTypbl (IIPEACTaBICHHONH B pasjene 6)
HeoOxoauMo oOpamiath ocoboe BHUMaHHe Ha pasnensl «lIpumenenue» u «Haxoxnenue B
MPHUPOJIC/TIOYyICHNE», TaK Kak OHU (opMHUPYIOT 0a3y Ul TOHMMAHUS TEXHOJOTHYECKHX
MPOLIECCOB (HAMpUMeEp, poJib COCAUHEHUI BaHAIMs WM TUIATUHBI B KayecTBE KaTalu3aTOPOB,
MIPUMEHEHHUE MIEJOYHBIX METANIOB B METAJLTYPTHH ).

2. TpeHupoBKa B HAMCAHUH YPAaBHEHUN XUMHUUYECKUX peaKlui

OcHOBY JOMamIHUX 33JaHAld MO0 «XUMHUHU 3JIEMEHTOB)» COCTABJSIET IMPOTHO3MPOBAHHUE
OPOAYKTOB XHMMHUYECKUX peakiuuil u pacctaHoBka koddduuuentoB. Ocoboe BHHUMaHUE
oOyyJaronumecs: JOJKHBI YACHIATh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIM IPOIECCaM, TaK KaK OHU
JIeKaT B OCHOBE OOJIBIIMHCTBA POMBILUICHHBIX CHHTE30B.

Jiis mombopa kK03(pPUIMEHTOB HEOOXOAMMO YBEPEHHO BJIAJETh METOJOM JJICKTPOHHO-
MOHHOTO OanaHca (METOJOM TMONYpEaKIMii), YYUTHIBAIOUIMM BIUSHUE Ccpenbl (KUCIOTHOM,
IEJIOYHOM, HEUTpaIbHOM) Ha POpPMY CYILIECTBOBAHUS HOHOB B PacTBOPE.

3. [loaroroBka k 1a60OpPaTOPHBIM paboTaM MO XUMHH SJIEMEHTOB

JlaGopaTopHBIN MPAaKTHUKyM 110 JaHHOW JUCHIMIUIMHE BKIIOYAE€T W3YYCHHE CBOMCT
DIIEMEHTOB M WX KauyeCTBEHHBIX peakiuidl. Ilepen kaknabIM 3aHATHEM CTYIEHT 00s3aH
CaMOCTOSITEJIbHO N3YYUTh CBONCTBA PEAareHTOB 10 CIIPAaBOYHHKY.

Oco0eHHOCTh MOATOTOBKU COCTOUT B TOM, YTO CTY/EHT JIOJDKEH 3apaHee B JIabopaTOPHOM
JKypHajie HE TOJIbKO HAaNHUCaTh YpaBHEHUS MPEACTOSIIMX PEaKIUid, HO M yKa3aTh OXHUIAEMBbIC
BU3yalbHbIE A((DEKTHI: 1IBET BBHIMAAIOIIETO 0CaaKa (M BO3MOXHOCTh €r0 pacTBOPEHHUS B U30BITKE
peareHTa — aM(OTEPHOCTh WM KOMILJIEKCOOOpa30BaHME), IIBET BBIACIAIONICTOCS Ta3a WU
M3MEHEHHE OKpacKH pacTBopa. be3 MoOHMMaHUs OXMIaeMOoro pe3yilbTaTa OOydYaroluiics He
JIOTTYCKAETCs K BBITTOJTHEHUIO SKCIICPUMEHTA.

4. PaboTa co cripaBOYHOM XMMHUYECKON JIUTEpaTypon

Bynymuii nHXEHEp-TEXHOJIOT JI0JHKEH YMETh CaMOCTOSATENIbHO TOOBIBATh TOYHBIE (PU3HKO-
XUMHUYECKHE KOHCTaHThL. [IpW BBIMOJHEHWH WHIAWNBUAYAIBHBIX PACUYETHBIX U TpaduuecKux
3aJaHui 00y4aromuMcsi He00X0IMMO PeryisipHO oOpamaThes K GyHIaMEHTAIbHBIM XUMUYECKUM
crpaBouHMKaM (Hampumep, «CrnpaBOYHUK XHMHKa», ciopaBouyHMkd mnoj pea. Jlypse HO.IO.,
Jlupuna P.A. u np.).

Oo6s3atenbHbpiM  dneMeHTOM CPC  sBisieTcss HaBBIK TMOWMCKA W aHANW3a 3HAYCHHM
CTaHJAPTHBIX AJIEKTPOTHBIX IMOTEHIINAJIOB, KOHCTAHT HECTOMKOCTH KOMILIEKCHBIX COCIUHEHHH U
MPOU3BEICHUN PACTBOPUMOCTU JJii OOOCHOBAaHUS BO3MOXKHOCTH MPOTEKAHMSI TEX WA HHBIX
peakuuii (HampuMmep, MpeacKa3aHus BO3MOXKHOCTH BBITECHEHHUS OJHOTO TaJlOreHa IAPYTUM WU
PacTBOPEHMS METaJlJla B KOHKPETHOU KUCIIOTE).

38



5. IloaroroBka K KOJUIOKBUYMaM U KOHTPOJIbHBIM TOYKaM

[IpoBepka 3HaHMI MO JUCIUIUIMHE YACTO MPOBOAUTCS B (hOpMeE KOJUIOKBUYMOB IO OJI0KaM
2JIEMEHTOB (HampuMmep, «XuUMHUS S- M p-JIEMEHTOB»). IIpu NOArOoTOBKE pEKOMEHIYyETCA
UCIIONIb30BAaTh METOJl «IIEMOYEK TMpEBpalllEeHUui», CaMOCTOATENbHO TMPUAYMBIBas U pelas
TEHETUYECKUE PSIZIbl, OTpa)karolMe IEepPeEXO] 3JEMEHTa OT IPOCTOr0 BEIIECTBA K CIOKHBIM
COCIMHEHUSM B Pa3HbBIX CTEHEHSIX OKUCICHHUS.

B mpormecce camocToATenbHON pabOTHl MPU W3YYEHHH UCHMILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHEHUAIM3UPOBAHHBIX AYAUTOPHUSIX IS CaMOCTOSITENIbHON pabOThI
(ykazano B T1abn. 11). B ayauropmsx wumeercs JocTym 4epe3  HHGPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «VHTepHET» K 3JIEKTPOHHON HMH(OPMALMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QMOC) u anekrporHoi oubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIE pacCIoJlaraioTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBbITh
MCIIOJIb30BaHBbI JUIsl CAMOCTOSATEIbHON Pa0OThI IPU U3YUYEHUU AUCLUILINHBI.

Jia obyuaromuxcss mo 3a04Hod (¢opMe oOydeHHs caMOCTOsITeNbHasg paboTa sBisieTcs
OCHOBHBIM BHJIOM Y4€OHOH IeATETbHOCTH.

10.5. MeToanyeckue yKa3aHus JAJs BHINOJTHEHUS] KOHTPOJIbHBIX padoT

IIpu u3ydyeHum kypca «XUMHH 3JIEMEHTOB» IPOBOJIUTCS 3 KOHTPOJBHBIX PabOTHI IO
paszenaM JUCLUILIMHBIL.

B xontposbHyto padboty Ne 1 BXoasaT Bompocsl 1o crpoeHue aroma u Ilepuogunueckomy

3akony uMm. /.M. MengaeneeBa: 3amanue 1- 25 (mo BBIOOpY IMpemojaBaTesis) U3 METOAUYECKUX
ykazanuii: JI.A. CmupnoBa, XK.B. Manynesuy, I".A. [TanuyeBa, [.®. Bonogun, JI.H. YetbipOok,
C.B. Kpacnony0ckas. Crpoenne atoma. H. HoBropon. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xoHTposbHYI0 paboTy Ne 2 BXOJST BONPOCHI MO XUMUYECKOU CBsi3u: 3amada 1-29 (mo
BbIOOpPY mpernoaasarens) u3 Meronuueckux ykaszanui: O.H. Kosanesa, T.B. CazontheBa, A./l.
CamconoBa Crtpoenue aroma. Xumuueckas cBsizb. H. Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16c.

B koHTponbHyI0 paboty Ne 3 BXOAAT BONPOCH! MO KOMIUIEKCHBIM COEAMHEHUSM: BapUaHT
1-25 (mo BeIOOpPY mpenonaBatrens) U3 Meroauueckux ykasanuil: B.M. Haymos, I'.A. Ilanuuesa,
JI.H. Yetsipbox Kommnexkcusie coeaqunenus. H. Horopon. HI'TY um. P.E. Anekceesa. 2014. 51
c.

11. OHEHOYHBIE CPEACTBA JIJIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33IaHUS UJIH HHbIEe MATepPHAJIbl, He00X0AUMBbIe /ISl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH

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

Ilpumepovt munogwvix 3a0anuii:

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

3ansitue Ne 8-12
Pemenue 3a1a4 o XUMHY€ECKOH CBSA3H U CTPOCHHIO MOJIEKY.JI

1. UHnuBuayanpbHOE pEIICHHUE 3aJaud MO0 XUMUYECKOW CBS3M M CTPOCHHIO MOJIEKYH (IO
BbIOOpY mpernojaBareisi M3 METOAMYECKMX YKa3aHUM K Ja0OpaTOpHBIM M MPaKTUYECKUM
sansatusM: HaymoB B.M. Xumuueckas CBA3b: METOJ. YKa3aHUS K MPAKTHYECKUM 3aHSATHUSIM 10
Kypcy oOmeld XMUMHH JUIs CTYJE€HTOB HEXMMHYECKHUX CIEMaJIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0unbIX (hakyneTeroB/ B.M. Haymos, JI.LH. Yersipbok, I.A. ITanuueBa // H. Hosropox, HI'TY
uM. P.E. Anekceena. 2012. 37 c.)
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THUITIOBBIE 3AJTAYMU:
1. CocraBpTe BaJIEHTHBIE CXEMbI CIEAYIOLUIUX MOJIEKY] W HOHOB, OIIPENEIUTE

KOBaJIEHTHOCTb U CTENIEHb OKHCIIEHUS 3JIEMEHTOB B JaHHBIX COCAUHEHMSIX:

a) st, SOz, 803, CSz;

6) C,H,, COS, CsHs, CC|4;

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

F) H202, H30+, OFz, 02;

1) NCl3, N2Os, NaHa, No;

e) CHa4, COCl,, CH3;COOH;

k) HNO3, NF3, AIN, NH40H;

3) PH3, H3POy, POC|3, PH4+;

I/I) 502C|2, HzSO4, 503, BC|3;

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

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

M) ASH3, H3ASO4, AlAS, ASQSg;

H) HCIO, CIFs, CIO;, CIOg3;

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

1) HNO,, PCl3, PO, AlP.

2. YKaxuTe, KaKHe YaCTHIbI SBJISAIOTCS TOHOPAMHU M KAaKHE aKIENTOPaMH B CIEAYIOLIHX
COEJIMHEHUSX:

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

6) [BF4, [SiFs]";

8) [BH.]', [GaCl]’;

r) [AlF4], [GeClg]*.

3. Kakue u3 yka3aHHBIX MOJEKYJI M HOHOB SIBISIOTCS MOTEHIUAIBHBIMU JTOHOpamu?
[ToTeHnMaIbHBIMU aKLIEITOPAMU?

a) Cu®*, H,0, OH", Ag* ;

0) CN’, BFs3, SiCly;

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

4. Kakue opOuTamu atoma a3oTa y4yacTBYIOT B OOpa30BaHUMU KOBAJIEHTHBIX CBS3EH B
coenmuenusx: NF3, NOs', NO,, NH;™?

5. CoctaBbTe CXEMBbI paclpe/leIeHUs] BAIEHTHBIX 3JEKTPOHOB aToMa 0opa B OCHOBHOM U
BO30YXJIEHHOM cOCTOAHUAX. CKOJNBKO KOBAJIEHTHBIX CBsA3€H MO OOMEHHOMY M MO JIOHOPHO-
aKLIEITOPHOMY MEXaHU3My OH MoOKeT oOpasoBarb? IlpuBenuTe mpUMeEpbl COOTBETCTBYIOLIUX
coenuHeHuil. Kakyro cTeneHb OKUCIIEHUs TPOSBIISET OOP B 3TUX COETUHEHUSX?

6. MoXeT J11 KOBaJIGHTHOCTb a30Ta ObITh paBHOM HOMepy Ipymnnbl? OOBSICHUTE MEXaHU3M
oOpazoBanus noHa NOjz. Kakyio creneHb OKHMCIEHHS U KOBAJEHTHOCTH MPOSIBISIET a30T IMPHU
oOpa3oBanum gaHHoro moHa? IlpuBenure mpumepsl COEAMHEHHH a30Ta C MOJOXKU TEIbHOH U
OTPHULATENIBHOM CTENEHBIO0 OKUCIICHNUS.

7. Hanummre gopmynsl coenuHeHui ¢ocdopa ¢ aqroMUHUEM M TaJUIMEM, €0 OKCHUIIOB U
rupokcuioB. Kakyio crenenp okucieHus umeer (ocdop B 3Tux coeauneHusx? OOpasyeTr nu
dbocdop ToHOpHO-AKIIETITOPHBIEC CBSI3U B OHE PFg™?

8. Hanumure Gpopmysbl coelMHEHUN MBILIbSIKA C CypbMOM, TajllIueéM, CEpoil, BOAOPOIOM,
€ro OKCHJI0B U THJIpoKcH10B. Kakue cBoiiCcTBa, KUCIOTHBIE WM aM(OTEpHBIE, IPOSIBIISIOT OKCHIbI
Y TUAPOKCHIBI MBIIITBSIKA?
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9. Kakas cBs3p, MOHHAs WJIM KOBaJieHTHasi, OyaeT mpeoOianaTh B OKCHJAX BaHAAMs,
HUOOUWS M TaHTalla CO CTEMEHBIO OKUCICHHUS 3TUX 3JeMeHTOB +5? [lo 3HaueHHsIM cTaHAapTHOM
sHeprun ['n66ca 0Opa3oBaHUsi OKCUIOB YKAXKUTE, JJIsl KAKOTO JIEMEHTA CTEIEeHb OKUCICHHS +5
OoJiee XxapakTepHa:

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

kJI>x/Monb -1427 -1776 -1908

10. 3anmmure SMEKTPOHHYIO (GOpPMYyTy aToMa Ccepbl B OCHOBHOM H BO30YXIEHHOM
cocrosHusX. Kakue cTeneHH OKHCICHHMS OHAa MOXXET MpoABIATH? 3anummure (QOpMYIIbI
COCIMHEHUH cephl ¢ AMIOMHUHUEM, (HOCPOPOM, KETE30M.

11. 3anumuTe 31MeKTpoHHYIO (hopMyIty it atoMa (hochopa B OCHOBHOM U BO3OYKIEHHOM
cocrosiHUsAX. Kakylo KOBaJ€eHTHOCTh M CTENEHU OKHUCIICHHUS OH MOXET MpPOSBIATH B CBOUX
coenuaeHusx? [IpuBenure npumMepsl coeauHeHuit hochopa co CTENEHBIO OKUCIICHHS -3, +3, +5.

12. Kakyro KOBaJE€HTHOCTh MPOSBIISAECT KHCIOPO B MoJieKyie o30Ha O3? MoxeT Jin ObITh
KOBaJEHTHOCTh KHCJIOpOJa paBHOM Homepy rpynmbl? Kakue cTeneHH OKHUCIIEHHS MpOSBISET
KHUCTIOpOJI B cBOMX coenuHeHusx? [IpuBeanre mpuMepsl STUX COSTUHEHUI.

13. Kakyro mpocTpaHCTBEHHYIO KOHPHUTYPAIHIO UMEIOT MOJICKYJIBI:

a) Hzo, NH3;

6) NC|3, SOZ;

B) AsHj3, F20;

F) SbC|3, H,0,:

1) AsCls, H,Se;

¢) NOCI, PClg;

)K) NoHa4, Sng;

3) H2Te, NFg;

u) OF,, Cl,0;

K) N205, PHg;

J'I) CC14, BC|3;

M) HgCly; PH3;

H) ZnCl,, Bely;

O) SiH4, SFG;

) HCN, CO,.

14. B uém npuunHa pa3nuYHON MPOCTPaHCTBEHHOM CTPYKTYphI Mosiekyn PCls u AlCl3?

15. OObsicHUTe pa3nuuue B mpocTpaHcTBeHHO# cTpykType moisiekyna NCls, PClz u BCls.
Kakas u3 Hux O0yzaer nosspHoii?

16. Ha ocHOBaHMM NpOCTPAHCTBEHHON CTpYyKTypbl Mojekynl SO, u SOz oObscHUTE,
nouemy Moisiekyna SO, nonspHa, a SOz HenossipHa?

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

a) KpaTHOCTb CBsi3el, 00pa3yeMbIX aTOMaMH yTJIepoJa;

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

B) TUTI THOPUIN3AINH BAJICHTHBIX OPOUTAJICH aTOMOB yTJIepo/a;

I') IPOCTPAHCTBEHHYIO KOH(QUTYPALIUIO TAHHBIX COSAMHEHHH.

18. Kakoif MoxeT OBITb TNPOCTPAHCTBEHHAsh CTPYKTypa TPEXATOMHBIX MOJIEKYIN?
Paccmotpute Ha npumepax moisiekyn BeCly, CO,, H2O. Kakue u3 npuBeaEHHBIX MOJIEKYN OyAyT
HOJIIPHBIMU ?
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19. JIns npuBenEHHBIX HUXKE MOJIEKYJ U MOHOB YKAXKUTE: TUIl THOPUAU3AILMY BaJICHTHBIX
opOuTaNell IEHTPAITBHOTO aTOMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIWHEHWH, HaIlpaBJICHUE
JIUTIOIbHBIX MOMEHTOB CBSI3€H:

a) CS,, COs™;

6) BC|3, BC|4_;

B) BeF,, BeF,”;

r) CF4, SO,%;

1) HCN, CIOy’;

e) GeHy4, NO3';

)K) CH2C|2, H30+;

3) CHCl;, PO,

1) POCl3, AsO4>;

K) SiS,, Se04%;

1) SO,Cl,, BO3™;

M) COC|2, BH4;

1) HCOOH, SiOs%;

0) COSe, BO;';

) COS, CO5> ;

p) PCls, [SnCI6]*.

20. OnpeenuTe NIPOCTPAHCTBEHHYIO KOHPUTYpANHIo ciaeayrommx nonos NH," 1 BF4?

21. OnoBo u cBuHen oOpasyroT coemuHeHuss SnCl, m PbCl,, HOo monomep CCl,
HeycTtoiuuB. [louemy?

22. Momnekynsl SnCl, u PbCl,, cymiectByromue B ra3o00pa3HOM COCTOSIHMHM, UMEIOT
yrioByto popmy, a HgCl, u CdCl; - nuneiinyto. [louemy?

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

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

25. B xakoM 13 COeTMHEHUI CBSI3b OOJIBINE BCETO MPUOIUKACTCS K MOHHOM:

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

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

11.1.2. TunoBble 3aaHusl AJ1s 1a00PATOPHBIX padoT
JladopaTopHoe 3ansitue Ne 13-14 (4 yaca)

KominiekcHbIe coeTMHeHUs! VIS S- U P- MeTaJLI0B
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. [lopsi 1ok BBIMOIHEHUS paOOTHI
3. O6paboTKa SKCIEPUMEHTAITBHBIX JAaHHBIX
4. AHanu3 pe3yiabTaToB
5. Bomnpocsl k onbITy 1:
5.1. O6wscHUTE OBICTPOE MOTYCKHEHHUE OJIECTSIIEeH MOBEPXHOCTH METaJlla Ha cpese.
5.2. ConocTtaBbTe XMMUYECKYI0 AaKTHBHOCTb HATpUsl M Kajuus. 3alMIIUTe ypaBHEHHE

peaKIu.
6. Bompocs! K onbITy 3:

6.1. O6bsicauTe n3mMenenne pH pacTBopa y kaTona.

6.2. UeM 3T0 MOXXHO OOBSICHUTHIIOCHHEHUE HOAKpaxMaibHOU Oymaru?
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6.3. Hanumute ypaBHEHHS TPOTEKAOLIUX P JIEKTPOJIU3E MPOIIECCOB.
7. Bomnipochl K ONbITY 4:

7.1. Kakue u3 coseit HaTpusi MOABEPrarOTCs TUIPOIU3Y?

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

7.3. Hanumute ypaBHEHHUS! COOTBETCTBYIOIIUX PEAKIIUH.

7.4. Uccnenyiite pH 1H pactBopoB NaH;PO4, NaHPO4 u NasPO,4 ¢ momomsto pH-meTpa
u uHAuKatopa. OObSICHUTE Pa3IMYHYIO CTENEHb TUPOIIN3a COJIEH.

7.5. Hanumure ypaBHEHHS peakiuii THAPOIIU3a.

8. Bonpockl k onbITY 5:

8.1. OObsicHUTE pa3IMuue OKPACKU pacTBOpa aleraTa HaTpus IpU HarpEBaHUU.
8.2. IloueMy npu HarpeBaHUU CTENEHb TUIPOIU3A COJICH YBETUUMBACTCS?
9. Bonpocsl k oneITy 7:

9.1. B kakux npoOupkax HabJr01aeTCs BBIIAJICHUE OCAIKOB?

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

10. Bonpockl K OIBITY 8:

10.1. B kaxoii u3 npoOupok HabromaeTcst 0ojiee MHTEHCUBHOE BBINAJICHUE OcaaKa?
10.2. OObsicHUTE TPHUYMHY OTCYTCTBHS OC3JKa THAPOKCHIA MarHusi B ITOM CIydae.
3anummuTe ypaBHEHUS pPEaKIii.

11.1.3. TunoBbie BONpockl (3a1aHKs) AJisl YCTHOr0 (IMCbMEHHOI'0) ONpoca
JIEKIIUSA Ne 1
Teopust cTpoeHHs aTOMA BOJOPO/Ia U CIIEKTPbI ATOMOB

TUIIOBBIE BOIIPOCHBI [Js TI'PYHNIIOBOI'O OBCYXIEHHUSA HA
JIEKIIMOHHBIX 3AHATUSAX:

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

2. B yem 3akiroyaercs NMPUHIUI HaUMEHbIEH sHepruu. YTo Takoe aTOMHbIE CHEKTPHI U
KaK OHH MMOJy4YaroTCs?

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

4. Chopmynupyiite runoresy ae bpoiins.

5. OU3NYECKUI CMBICII KBAHTOBBIX YUCEIL.

6.Hanmummre »5nekTpoHHYIO (GOPMYTy D3JIEMEHTOB CO CICAYIOIMUMH TOPSIKOBBIMU
Homepamu 3, 27, 52, 66. U onpeaenute Mo 3JIEKTPOHHON (GOpMyIJie MECTOTIOJIOKEHUE JIEMEHTA B
NepUOANYECKON TalIuIIe.

7. Hanumute 3Ha4€HUsI KBAHTOBBIX YKCET IS BCeX AJIeKTpoHOB C.

8. CBoiicTBa aTOMa: paauyc, SHEPIHsl HOHU3ALUU U CPOJICTBA K DIIEKTPOHY.

11.1.4. TunoBbIe TeCTOBLIE 3aJaHUSA

Tema «CTpoeHue aTOMa M XUMHYECKAS CBA3b)

1. Kak u3MeHsieTcst mojHasi SHEprus AJIEKTPOHA B aTOME 10 Mepe yJaJIeHUs ero ot sapa?
1) yBenuumBaercs;
2) He U3MEeHseTCs;
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3) ymeHblIaeTcsl.
2. Kakumu KBaHTOBBIMH YHCIAMH MOTYT OTJIMYAThCA DJIEKTPOHBI Ha OJHOM
HSHEPreTUYECKOM MOAYPOBHE OJIHOTO U TOTO K€ KBAHTOBOI'O YPOBHSI?

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

4. 'maBHOE KBaHTOBOE YHCIIO XapaKTEpU3yeT:
1) popmy aromHO# opOuTaH;
2) DHEPrUIo 3JIEKTPOHA Ha MOJYPOBHE;
3) OpHEHTALMIO IEKTPOHHOIO 00JIaKa B IPOCTPAHCTRBE;
4) SHEPTHUIO YPHEPTETUUECKOTO YPOBHS U pa3Mep 0OpHUTaIH;
5. Kakoe ypaBHeHME OTpa)kaeT B3aMMOCBSI3b MEXJy BOJHOBBIMH U KOPITYCKYJISPHBIMU
CBOMCTBAaMH 3JIEKTPOHA?
1) ypaBuenue lllpenunrepa;
2) ypaBuenue Jle bpoiins;
3) npuHuMn HeonpeneneHHocTu ['elizendepra.
6. KakuMu KBaHTOBBIMHU YHCIIAMH OITUCHIBAETCS ATOMHAs! OpOUTAIB?
1) n;m;s;
2) n;l;m;
3)n;l;s;
4am;s; |
7. Kakoe KBaHTOBOE UHMCIIO XapakTepusyer (GopMmy aromHoi opoburtanu? Kakue 3HaueHUs
OHO MOJKET IPUHUMAET?
1) n;
2) m;
3) I;
4) s,
5) mo6ble 3HaueHus oT 0 10 6ECKOHEYHOCTH;
6) ot 0 10 (N —1).
8. OT 4ero 3aBUCHUT YHCIIO aTOMHBIX OpOHUTajIel B HOJypOBHE?
1) n;
2) 1,
3) m;
4)s
9. Kakue 3HaueHHs MarHUTHOTO KBAHTOBOTO YHCJAa BO3MOXHBI Ul 3JIEKTPOHOB
HHEPIreTUYECKOro Mo ypoBHs ¢ 1 = 3?
1) -3,-2,-1,0, 1,2,3;
2)0,1,2,3;
3) -3,-2,-1,0;
4)-2,-1,0,1,2, 3.
10. JMaiiTe ompeneneHWe CHUHOBOTO KBaHTOBoro uucna (s). Kakue 3HaueHHus OHO
IIPUHUMAET?
1) MexaHu4YecKoe IBUKEHHUE JIEKTPOHA B POCTPAHCTBE;
2) BpalleHue 3JIEKTPOHA BOKPYT COOCTBEHHOM OCH;
3)s=0;
4) s= -1,
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5)s=1/2
11. 3HaueHne Kakoro KBAaHTOBOTO yKcia onpenaessieT ynucio AO Ha mogypoBHe?
1) n,
2) |,
3)m,
4)s.
12. Kakoe MakCUMaJIbHOE 3HAYCHHUE MOKET UMETh cliuH d- u f-moaypoBeHei:
1)2,5u3;
2) 2 u35;
3)2,5u3,5;
4)2wu3.
13. KakoB ¢usnueckuii CMbICT KBajJpaTa BOJHOBOH (YHKIIUU |‘P|2B 3aJJaHHOM TOYKE
aTOMHOT'O IIPOCTpaHCTBa?
1) 3TO BEpOATHOCTH HaXOXKACHUS SJIEKTPOHA OKOJIO SApa;
2) 3TO IJIOTHOCTD IEKTPUUYECKOTO 3apsA/ia B JTaHHOM TOUKE MPOCTPAHCTBA;
3) 310 00MaCTh, T1Ie BEPOATHOCTH HAXOXKACHUS 1eKTpoHa 90%.
14. Kak u3MeHsieTcsl SJHEpIusl AJIEKTPOHOB OJJHOTO KBAHTOBOI'O CJIOSl C POCTOM 3HAYEHUS
OpOUTATLHOTO KBAHTOBOT'O YKcia?
1) ocTaeTcst IOCTOSIHHOM;
2) yBeJIMYUBAETCS:
3) yMeHbIIaeTcsl.
15. Dnexkrponnoro obnaka aromHoi opoutanu (AO) - 310
1) BepoATHOCTb HaXOXKIEHUSI AJIEKTPOHA B OIIPEIEICHHOM IIPOCTPAHCTBE OKOJIO AIpa;
2) onpezeneHHOE paclpeiesieHue 3apsiia;
3) noBepxHOCTh, orpannuuBaromiast AO B TpEXMEPHOM IIPOCTPAHCTBE.
16. CkombKo s-, p-, d- u f- opOuTazeit MOKET OBbITh B Pa3IMYHBIX KBAHTOBBIX CIIOSX aTOMa
1)1,3,4,5;
2)2,3,5,6;
3)1,3,57,
4)2,4,5,7,
17. CocrosiHuE 37€KTPOHA Ha3bIBA€TCS BHIPOXKICHHBIM, €CIIH:
1)n, | ¥ M uMerOT OIMHAKOBOE 3HAYECHHE, PA3TIUIAIOTCS S,
2) 3Ha4YeHUsI N ¥ M OJIMHAKOBBI, paziuyarorcs |;
3) 3HaveHust N 1 | OAMHAKOBBI, pa3INYAIOTCS M;
4) 3HaueHuss N 1 M OJAMHAKOBBI, PA3JIUYAIOTCS S.
18. IlpaBuno I'ynna (XyHaa) - pacnpezneneHue 3IeKTpoHOB Mo AO OJHOro KBaHTOBOTO
MOJIYpOBHS ONIPEAEIAETCS CYMMapHbIM CIIMHOM:
1) cymMMapHBIii CIUH JT0KEH OBITh MUHUMAIBHBIM,
2) cyMMapHBIA CTIMH JIOJDKEH OBITh MAaKCUMAJIbHBIM;
3) cyMMapHbIi CIUH JI0OJDKEH UMETh MTOCTOSIHHOE 3HaUCHUE.
19. Tlpunmun [laynu yTBepkaae, 4TO B Ka)XXJOM KOHKPETHOM KBAaHTOBOM COCTOSTHUU
MO’KET HaXOAUTCA TOJIBKO OJIMH JIEKTPOH, T.€. Ha 0OAHONW A O 3JIEKTPOHBI pa3INdaroTCs:
1)n;
2) I,
3)s
4) m.
20. Kakyto eMKOCTh UMEIOT S-, P-, -, u f-mogypoBHH?
1) 2,6, 10,14,
2) 1,357,
3)2,4,8,12;
4) 2,6,10,16.
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21. Ha ocHoBanum mnpuHuuna Ilaynu paccuuTaiiTe €MKOCTb MEPBBIX HYETHIPEX
JHEPreTUYECKUX CJIOEB!
1) 2, 6, 18, 32;
2) 2, 8,16, 32;
3) 2,8,18, 32;
4) 2, 8, 18, 30.
22. 3amoyiHEHUWE KBAHTOBBIX YPOBHEH UM TIOJYypOBHEM MPOUCXOAUT IO MPUHLMILY
MUHUMYMa SHEPIUH, T.€
1) nepBbIMU 3aII0JIHAIOTCSA YPOBHU U IIOAYPOBHU C MUHUMAJIBHBIM YPOBHEM DHEPIHH;
2) 3amojHEHME YpPOBHEH W NOJYpPOBHEH NPOMCXOJUT B MOPAJKE YMEHBIIECHUS
SHEPIuy;
3) oHeprusi KBAaHTOBBIX YPOBHEH JI0JIKHA BO3PACTaTh, a IOJAYPOBHEH YMEHbIIATHCS.
23.  DneKTpOHbl OAHOIO 3HEPreTUYECKOro IOAYPOBHS; OJHOM AaTOMHOW OpOMUTaIu
OTJIMYAIOTCS CIAEAYIOUIMMHU KBAHTOBBIMU YHCIIAMMU:
)mu s;s
2) nul;m
3)su n;m
Amu l;s
24. C TOYKM 3pEHHUs CTPOEHHMS aroMa IpHUpOJa MEPUOJUYHOCTU CBOWCTB 3JIEMEHTOB
oOycloBieHa:
1) 3apsiom sigpa ¥ YUCIOM SJIEKTPOHOB;
2) 1OCIe0BaTEIbHOCTBIO 3aII0JIHEHHUS KBAHTOBBIX YPOBHEH U ITOypOBHEH;
3) mepHOAMYHOCTHIO TIOBTOPEHHUS AIIEKTPOHHON KOH(UTYpAIIUH aTOMOB 3JIEMEHTOB;
4) eMKOCTBIO KBAHTOBBIX CJIOEB.
25.@u3nyeckuil cMbICI MOpAIKoBoro HoMmepa anemenTta B [1C Menneneesa
1) HOMep nepuoja;
2) HOMeEp TPYIIIIbI;
3) MONOXKUTENIBHBIN 3apsil sipa U KOJIMYECTBO JIEKTPOHOB B aTOME;
4) 4KcIo HEUTPOHOB B si/IpeE.

Kpurepun onieHuBaHus TECTOBBIX 3aJaHUN:

- OLIEHKAa «HEeYAOBIETBOPUTEILHO» - 32 20-40% NpaBUIIbHO BBINOJIHEHHBIX 3a/1aHUM;
- OLIEHKA «Y/OBIIETBOPUTEIHHOY - 32 50-70% MpaBMIILHO BBHITTOJIHEHHBIX 3aJaHU;

- OLIEHKA «X0pouio» - 3a 70-85% npaBUIIbHO BHINIOJIHEHHBIX 33JJaHUN;

- OLIEHKA «OTJIMYHO» - 32 MPABHIILHOE BHITIOJIHEHHE Ooiiee 85% 3amaHui.

11.1.5. TunoBble 3aaHusl A1 KOHTPOJILHOI padoThI

KOHTPOJIBHAS PABOTA Ne 3
TEMA «KOMIUVIEKCHBIE COEAUHEHU S
BAPHUAHT 1

1. B pactBope kommiekcHoit coimu CoCO3ClL.4ANH3 oOHapykeHbl 1Ba MOHA, OAMH W3
kotopeix ClI. KakoBbl koopauHaTHas QopMysia O3TOW COJNH, CTENEHb OKHCICHUS U
KOOPIMHAIIMOHHOE YUCIIO HEHTPAIILHOTO aToMa?

1) [CO(NH3)4C|]C03;+3;4.
2) [CoCO3CI(NH3)4]; +2; 6.
3) [Co(NH3)4COs]Cl;+3;6.
4) [ CoCOsCI].4NHgs; +2; 5.
5) [Co(NH3)4sCO3CI].2NH3; +3; 5.
2. Kakoe Ha3zBanue coorBercTByeT KoMiuiekcHo comu [ CO(NH3)sH,0]Cl3?
1. AkBaammunkoOansTa(ll)—xmopu;
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2. llenraammun-akBakooOanbTa(ll) — xmopu;
3. Xmopun nenraaksa-kooaasTa(ll);

4. Xnopun neHraammuHakBakooOaibTa (111);
5. Xmopua nearaammuaakBakobanbsta (11).

3. Kakue Banentneie opoutanu atoma kobansra (111) mpunumaror yuactue B 00pazoBaHHH
CBS3€ll B HOHE [CO(CN)5]3'? KakoBbl Tum THOpHMIW3alMK BaJCHTHBIX OpOUTANICH W
IPOCTPAHCTBEHHAS CTPYKTypa 3TOr0 HoHA?

1. Sp3 <> TeTpadap.

2. sdp® <> TpurOHANBHAS THPAMHIA.
3. d%sp® <> oxranp.

4. sp®d <> KBagpaTHas IEpaMHIA.
5. sp°d® <> okrasmp.

4. Kakue u3 cieayromux KOMIUIEKCHBIX COEIMHEHUIN HE OKpAIIECHBbI:

| - [CF(NH3)2(H20)(NO3)3],
Il - Na[Ag(NO;).] ;
I - [Ti(H.0)s]Cl3?

5. Kakue u3 npuBeCHHBIX COSAMHCHUN SIBJISIFOTCS IBOWHBIMH coOJsiMHu: | - K2£ZnCI4]; Il -
[ZN(NH5)4]Cly; 111 - Ko[Zn(OH)4], eciu Ky, cootserctBenno pasust: 33,0; 3,5:107° 1 3,6:107°7
KakoBa koHIleHTpanus WOHOB IMHKA (B Moaw/1) B 0,1 M pacTBOpe TeTparuapoKCOIMHKATa
Kanus, coaeprxkaiiem u3obiTok 0,1 mons/m KOH? BapuanThl OTBETOB:

BAPUAHT 2
1. Ipu neiicrBun Ha 1 M pactBopa PtCls.4NH; Hutparom cepedpa (I) B ocamok Beimajer 2
MoJIs xJtopua cepedpa. Kakosa koopauHaironHas Gopmysa U Ha3BaHHE KOMIUIEKCHOM COJTH?
1)[Pt(NH3)4Cl3]Cl xnopuna rerpaammunxioporuiatuna (11);
2) [Pt(NH3)4]Cly Terpaxmopusa rerpaammuninia-TuabI(11);
3) [Pt(NH3)4Cl4] xmopun Terpaammuniuia-tunbi(1V);
4) [Pt(NH3)4Cl,]Cl, xmopun muxmopo-terpaaMMmuHIuiaTUHbI(1V);
5) [PtCl4]-4NH3; Tterpa-ammunoterpaxioporuiatiuaa (1V).
2. Uon Be?* sBisiercs Golee THIMYHBIM KOMILICKCOOOPA3OBATEIEM, 4EM OCTAIbHBIC
aneMeHTHI ||A rpynner? Yem 310 00yciioBiaeHO?
1.MeHbIIMM panycoM KaTHOHA Oepuiins;
2.bonpmuM pagnycoM KaTHOHA OepuIIvs;
3. MeHbIuM 3aps0M KaTHOHa OepHiTus;
4. bonpmuM 3apsA0M KaTHOHA OepuiIus;
5. bonbuum NONASPU3YIOMIUM ASHCTBUEM KaTHOHA OepHITHS.

3. Kakue opOutanu aroma kobansta (I11) mpuaumaroT yyactre B 00pa3oBaHUU G-CBSI3EH B
nore [COFg]*? KakoB Tum ruOGpHAM3anuM BAICHTHBIX OpOMTANEii M MPOCTPAHCTBEHHAs
CTPYKTYypa 3TOro noHa?

1. d%sp?, oxrasp;
2. Sp3d2, OKTasIp;
3. sp°d, kBagpaTHas upamMuza;
4. dsp®, TpuroHabHas IMpaMua;
S. sp3, TeTpasap.
4. CocTaBbTe CIEKTPOXUMHUUYECKUN PSI/T JTUTAHIOB.
1) CI'< F < H;0 < NHg3;
2) NH3<H,O <F <CI;
3) H,O < F < ClI'< NHj3;
4) F <H,O <NH;<ClI;
5) CI'< H,0 <F < NHs.
5. Bo3amoxkHO 11 B3auMmoericTeue Mexay pactBopamu Ko[HgJs] u KBr u mouemy?
1) HeBO3MOXKHO, Tak kak K,[Hgls]* > K, [HgBr]?;
2) BO3MOXHO ¢ oOpazoBanueM HQJy;
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3) HeBO3MOKHO, Tak Kak K, [Hgds]* < K, [HgBr]*;
4) Bo3MOXKHO ¢ obpazoanneM K;[HgBr,];
5) BO3MOKHO, HO TOJIBKO IIPH CILIABJICHUH.

BAPUAHT 3

1. Kakas QopMyna cooTBETCTByeT Ha3BaHMIO: rekcaxsoporuiatuaat (1V) ammonwus?

KakoBbI KOOpAWHAIIMOHHOE YUCIIO U 3apsiJl IICHTPAIHHOIO HOHA-KOMIUIEKCOOOpa3oBaTes?
1) [Pt(NH3)4Cle]; 7; 2;
2) NHy4[PtCl¢]; 6; 2;
3) NH4[PtC|5)C| 5; 4;
4) [(NHy)2PtCle]; 6; 4;
5) (NHq)2[PtCle]; 6; 4.

2. Kakyro u3omMeTpuro nposBisieT KOMIUIEKCHOE coequaenne coctaBa CoBrSO,4. SNH3?

1-reomerpuyeckyio;
2-MOHU3AIMOHHYIO;
3-KOOpIMHAIIMOHHYIO;
4-reOMEeTPUUECKYIO U HOHU3AIMOHHYIO;
5-Bce TpH.

3. Kakue Banentnsie opoutanu aroma nukens (1) npuauMaior ygactue B 00pa3oBaHUU G-
CBS3el B HOHE [NiC|4]2'? KakoB Tum ruOpuausanuu BaJeHTHBIX opOuTaneii wu
MIPOCTPAHCTBEHHAS CTPYKTYpa 3TOro HoHa?

1) sp*; kBagpar;

2) dsp®; kBazpar;

3) dsp?; Terpasap;

4) sp*; terpasup;

5) dsp®; kBajparHas mMpaMuLa;

4. Kak pacrpenesnesst d-a1ektpossl B okrasapudeckoM uoHe [Cr(H,0)s]*" ecmn  H,0
SIBIISICTCS JIMTAH]IOM CJIA00TO TOJIsI?

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

5. Kakumu U3 nepedrcieHHbIX ClIOCOO0B MOYKHO Pa3pyIINTh KOMILIEKC [Fe(CNS) I ™:

| — pazbaBuUTH BOJIOM;

Il — noGaBuTL aMMHUaKa;

Il —mo0aBHUTH IUAHK KA,
IV — no6aButh GpTopua kamus?

BAPUAHT 4
1. KakoBbl koopanHANMOHHAs (OpMyJia, HOMEHKIATYpHOE Ha3BaHUE, KOOPIMHAIIMOHHOE
YHCJIO ¥ CTETNICHb OKHCIICHHS KOMILIEKCO00pa30BaTes )KeJITOH KPOBSIHOW COH?
1) K3[Fe(CN)s]; rexcanmanodeppat(ll) kanus; 6; 3;
2) K4[Fe(CN)g] ; rekca-timanodeppar (11) xanus; 6; 3;
3) K4[Fe(CN)g]; rexcarmanodeppat(ll) xamus; 6; 2;
4) KFe[Fe(CN)g]; rexcarmmanodeppar(ll) xkanus; 6; 2;
5) Fes[Fe(CN)¢]2; rekcarmanodpeppar(ll) kamus; 6; 3.
2. Kakme w©3 HOHOB (Fez+, C02+, Feg+, C03+) MPOSIBIIIIOT  HAUOOJBIIIYIO
3JIEKTPOHOAKIIENTOPHYIO CITOCOOHOCTH U Y€M 3TO 00YCIIOBIICHO?
1) Co?* - meHbLIIM paznycoM KaTHOHa;
2) Fe?* - MeHbIINM 3apsIoM KaTHOHa;

48



3) Co®" - GoubIIIM paIycoM KaTHOHE;
4) Co>* - MeHbLIIM pamuycoM, OOJIBIITUM 3apsJIOM KaTHOHA;
5) Fe** - Menpmmm pannycom, OOJIBIIUM 3apsAIoM KaTHOHA.

3. Kakue BasieHTHBIE opOuTasiu noHa kobanbTa (I11) mpuHuMaroT yyactue B 0Opa3oBaHUU
o-cesseit B mone [CO(NH3)s]**? KakoBbl THI rHOpPHIM3IMH BAICHTHBIX OpOHTANeH H
MIPOCTPAHCTBEHHAs CTPYKTypa 3TOro nona?

1) sp°d?; okrasmp;
2) sp®; Terpasap;
3) d?sp?; okrasp;
4) dsp*; TpuroHanbHAs IUPAMULA;
5) d’sp*; oxrasmp.
4. KakoBa creneHp amcconanuu KoMmiuiekcHoro moHa B 0,1 M pactBope cynbdara
terpaammunmenu (11)? K,=9,33.10™".
1) 6.1072,
2) 1,2.10™,
3) 8,2.10°%,
4)5.10°,
5) 0,2

5. Kak MOXHO pa3fenuTh cMech noauaa u xjopuaa cepedpa (1) u Ha uem 3To pazzaeneHue
OCHOBaHO?

1) no6asuth kpuctamisl Ag) u AgCl B ropsdyro BoJy, 4TO MO3BOJHUT PACTBOPHUTH
OZIHY U3 COJIEH;

2) IpOKaJIUTh CMECH, YTO MIO3BOJIUT Pa3JIOKUTh OJIHY U3 COJIEH;

3) ob6paboTaTh pacTBOPOM aMMHaKa, YTO MPUBEIET K 0Opa30BaHUIO PACTBOPUMOIO
amMuHOKoMIUIekca cepedpa(l) u3 AgCl;

4) o6paboTaTh PaCTBOP CBETOM;

5) pa3nenuTh CMECh HENb34.

6. O6paborarh pacTBOPOM aMMHaka ¢ OOpa3oBaHMEM aMMHUHOKoMilekca cepebpa (I) uz
AgJ.

BAPHUAHT 5
1.KakoBa crenenp okucienus u KU komriekcooOpa3oBaress B COSMHCHUX .
I-[Ni(En)s]Cl;,
H- K3[Cr(C204)s],
|||-[CF(H20)3(OH)3]7
1) 1-2.6;11-3.6; 11l -3.6;
2)1-2.3; 11-3.3; ll - 3. 6;
3)1-3.6;11-3.6; 11l -2.6;
4)1-2.6;11-3.3; 1l -3.6;
51-2.3;1-3.3; 111 -3.
6). En - sTunennnamun
2. Kakoii komruieke, mapamarauthbii [CoFg]® win auamarautaeni [Co(NHs)s]®* menee
XUMHUYECKH PEaKIIMOHHOCIIOCOOEH ?
1) [Co(NH3)¢]*", Tax kak pasmep nuranza Gobie;
2) [CoFs]*, Tax kak pasmep uranaa GoubLe;
3) peaknroHHasi CHOCOOHOCTH OJM3Ka;
4) [CoFg]*, Tak Kak o - CBS3M Goiee NPOYHBIE W3 — 33 BHYTPHOPOUTATBHOMN
rubpuamzanu AQ;
5) [Co(NHs)g]®*, Tak kak o — cBsi3u Goliee MPOUHBI U3 — 3a BHYTPHOPOHTAIBHOI
rubpuuzamu AO.
3. Kakue n3 KOMIUIEKCOB ABJISIIOTCS BBICOKOCTTMHOBBIMU:

| — K3[Fe(CN)sg], Il — [Fe(H20)]Cls, 111 — [CoFg]*?
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1) Bce Tpu;

2) 1, 1,
3) 1, 11;
4) 1, 11,
5) Bce HU3KOCITUHOBEIE.
4. Koncranta necroiikoctn wuoHa [AQ(CN),]°  cocraBmser 8.10%°.  Bounciute

KOHIICHTpaIuio HoHOB cepedpa B 0,01 M pactBope komiuiekcHoro coequnenus K[ Ag(CN)],
coaepxarniem, kpome toro, 0,05M NaCN B sutpe pactBopa.

1) 4.10°,

2) 2.10°%°,

3) 3.10%,

4)5.10°%,

5) 0,5.10%°.

5. Kakue 3 nepeyrcieHHbIX TPYIHO PACTBOPUMBIX B BOJIE THIPOOKCH/IOB PACTBOPSIIOTCS B

niesioyax u noyemy?

| — Al(OH)3;

I1—Zn(OH);;

Il — Ca(OH);

1) Bece Tpu, Tak Kak SBISIOTCS KUCIOTHBIMHU THIPOOKCHIAMHU.

2) I, I, Tak kak ABIAIOTCS  aM(pOTEPHBIMU THAPOOKCHIIAMHU, 00pa3ys
TUIPOKOMILIICKCHI.

3) I, Tak kak sBaseTcs aM(OTEPHBIM THAPOOKCHIOM.
4) 11 - o Toi ke MpUYUHE.
5) 11, Tak KaK sSBJISIETCS OCHOBHBIM I'MIPOOKCHIOM.

BAPUAHT 6

1. KakoBbl (Gopmynbl ¥ Ha3BaHHUA KOMIUIEKCHBIX MOHOB koOamnbTa (llI) ¢ muranmamu:

C,047, $,0572 (k.u.=6)?
1) [Co(C204)6)* rexcaokcanaroxobansrar (111) — voH.
[C0(S203)6]? rekcarmocynbdaroxobansrar(111) — Ho.
2) [Co(C204)s]* Tprokcanatokobanstar (111) — HoH.
[C0(S203)s]* TpurroCcynbdaroxobanstar (111)— HoH.
3) [Co(C204)4]* Terpaokcanatokobansrar (111) — HoH.
[C0(S203)s]” Terparnocynbdarokobansrar (111)— now.
4)[C0(C204)3]* Tprokcanaroxobansrar (1) — Ho.
[Co(S,03)3]* TpuTHOCYNBdaToKoGamsTar(l11)— HoH.
5)[C0(C204)s]* rexcaokcanaroxobamsrar (H1)— nok.
[Co(S:03)]” rekcarnocynbdarobansrar (111)— now.

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

3. Kakue BanentHble opoutanu mapranua (IV) npuHumaroT ydyactue B 0Opa3oBaHUM G —
CBSI3€d B HOHE MnCIsz'? KakoB Tun rubpuausaiuu BaJeHTHBIX OpOMTaneil aToMa Maprasiia
(IV)? sp*; 2. d% ; 3. d%sp?; 4. sp°d?; 5. d°sp®

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

5.B03MO0KHO 711 IPOTEKAHUE PEAKIIUU

K[Ag(CN);] +2 KCI — K[AgCl;] + 2KCN u nmouemy?
1) mer, tak kak K, [Ag(CN),] < K, [AgCl;] ;
2) Het, Tak kak KCN moBepraercs THApoOIn3Yy;
3) na, tak kak K, [AgCIly]>K, [Ag(CN),]
4) HeT, TaK KaK XJOpUIHBIE KOMIUIEKCHI cepedpo (I) He oOpazyer;
5) na, HO TONBKO B TBEPIO (a3ze.
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BAPUAHT 7

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

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

1. [Pt(NHa3)s]Cls;

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

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

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

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

4 Kax pacrpeneneHsl d-31eKTpOHBI B TeTPasgpHueckoM KoMiuiekcHoM nore [NiCl]??

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

5.CKoJIbKO MOJIelt aMMuaka Jo/mkHO conepkaTthest B 11 0,1M pactBopa [Ag(NH3)2]NO,,
4yroOBbI mpubaBieHue 1,5 T xjopuaa Kaius K 1 J1 pacTBOpa HE BBI3BAJO BBIMAJACHUS OCaJKa
AgCI? K, [Ag(NH3),]" = 5.9.10"; TTpage = 1.6.10™°

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

BAPUAHT 8

1. KakoBa ¢opmyna xmopuga TerpaamMmmuH-guxioporatuabl - (1V)?  KaxoBbl
KOOPJMHAIIMOHHOE YHCIIO U CTENIEHb OKUCICHUS KOMILIEKCOoOpa-30BarTes?
1) [Pt(NH3)6Cl4]; 6; 4;
2) [Pt(NH3)sCl4]Cl; 6; 4;
3) [Pt(NH3)4Cl2]Cly; 6; 4,
4) [Pt(NH3)Cla]; 4; 4;
5) [Pt(NH3)4Cl;]Cly; 6; 2.
2. CKOJIBbKO r€OMETPUYECKHX N30MEPOB UMEET OKTadIpHUeCKOe KOMIUIEKCHOE COeIMHEHNE
cocrasa PtCl4.2NH3?
1) 0;
2) 1;
3) 2;
4) 3
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5) 4.
3.KakoBa cTpykTypa TeTpakaOOHWJIA HHUKEJs, €CIU HM3BECTHO, YTO 3TO HHU3KOCITMHOBBIN
JMaMarHUTHBIA KOMITICKC?
1) kBagpartHasi;
2) nupaMuanbHas;
3) okTa’apUuecKas;
4) TeTpaspuyecKas;
5) TpuroHaILHO-OUITUpaMUIATbHAS.
4 Kakue 3 mepedrcieHHbX akBanoHoB okpauressr: [Cu(H20)4* (1), [Cu(H20)s]** (1),
[Fe(H,0)6]*" (111)?
11
2) 1I;
3) HI;
4) 1, 11;
5) 11, 11
5.Kak MoxxHO mony4uuTs TeTpaiiogomepkypart (1) kamus?
1) pactBoputs Hg B KJ;
2) B3aumozeiicTeueM J u Hg;
3) B3aumopeiicteueM conu prytu (1) B u3dsiTke KJ;
4) U3 uoaua PTYTH U JHOO0N CONU KajHsl.
5) IOMyYUTH HEIB3sI BCICACTBUE HEITPOYHOCTH COCTUHEHHUS.

BAPUAHT 9
1.KakoBa ¢opmyna komiiekcHoro coenunenust coctaBa CO(CN)33KCN, ecnu
KOOPJIMHAIIMOHHOE YUCIIO KOMIUIEKCOOOpa30oBaTesi paBHO IIECTH?
1. K,Co[K(CN)s];
2. K[Co(CN)s]CN;
3. [K3Co(CN)g;
4. Ks[Co(CN)el;
5. CO[Kg(CN)G]
2.Kaxkas kucnora H3PO4 unu HPFg Gonee cunbhas u mouemy:
1. | - Tak Kak ABJISIETCS] TPEXOCHOBHOM.

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

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

3. Kakue opOuTany miaTUHbI y4acTBYIOT B 0Opa3oBaHUMM XMMHUYECKOH CBSA3U B XJIOpHUJIE
terpaammuHIUIaTuHbl (11)? KakoB tun rubpuamzamum opburaneil  KoMILIeKcooOpa3oBaTens
U CTPYKTYypa KOMILJIEKCHOTO MOHa?

1. dsp? -kBazpar;

2. dsp® - okrasp;

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

5. sp°d? — OKTadIp.

4. Jlamsl mapaMeTpel paclIEIUIEeHWs B IIOJI€  JIMTAHJOB A,  ompeneineHHbIE
CTHEKTPOCKOMUYECKH, JUTst KomruiekcoB xpoma (111): [Cr(CN)e]* : [CrFe]®; [Cr(H20)6]*".

CocTraBbTe CIEKTPOXUMHUYECKHUN PSAJT JIMTAH]IOB.

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

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

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

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

5) 2.10%.

BAPHUAHT 10
1. Ha3oBute coeauuenue, kotopoe monyudaercs npu B3aumoaeicteuu Fe(CN), u KCN,
eciIM KoopauHalmonHoe uucio xenes3a (1) pasuno mectu?
1) umanuy xenesa (111);
2) rexkcapomanodeppat(ll) xamus;
3) unanua rekcapoganoxenesa(ll);
4) rekcarmmanodeppar(ll) kamms;
5) rexcanraHoKeNne30 - KaJlui.
2. YeM MOKHO 00BACHHUTH MHOT00Opasnue U MPOYHOCTh KomiutekcoB woHa Cr(l11)?
1) BBICOKUM TOJOKUATEIBHBIM 3aps0M HOHA,
2) MaJbIM paguycoM HOHa,
3) Hanm4ueM cBOOOHBIX d-0pOHTael NMPEIBHENIIHETO YPOBHSI.
4) IPOYHOCTHIO G - CBSI3EH 3a CYET BHYTpUOpOUTAIbHOM rubpuau3anuu AO,
5) BCeMU MEepEUYHCICHHBIMHA BHIIIC TPHYUHAMMU.
3. Kakue BaneHTHBIE OpOUTAIM XpOMa MPUHUMAIOT y4acTue B 00pa3oBaHUM G - CBA3CH B
HOHE [Cr(H2026]3+? KakoB Tun rudpuamzammu AO aroma XpoMa M CTpYKTypa 3TOro HoHa?
1) d%sp>; oxrasap;
2) d%sp®; rerpanap;
3) sp®d?; oxrasup;
4) d?sp*; mwecTHyronbHHUK;
5) dsp®; TpuronansHas GHIEpaMuIa.

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

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

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

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

BAPUAHT 11
1. IIpu netictBum Ha 1 M pactBop PtCls-2NH; HUTpaTOoM cepebpa ocalok HE BBINAIaeT.
KaxoBa koopauHanunonHas Gopmysia KOMIIIEKCHOTO COSUHEHNs?
1. [Pt(NH3).Cl]Cly;
2. [Pt(NHg)zC'g]Cl;
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3. [Pt(NH3)Cls];
4, [Pt(NH3)2C|]C|3,
5. [Pt(NH3)4]Cla.
2. Kakyro wusomepuio mposiBisitor kKomiutekcHble coemuHeHus: [CU(NH3),][PtCly] wu
[Cu(NH3)4][ CuCl4]?
1) reomeTpuyeCKyIo;
2) HOHU3AIIMOHHYIO;
3) KOOPIMHALIMOHHYIO;
4) Bce Tpy;
5)1u?2.
3. Kakue BajieHTHBbIC OpOMTaM aroMa KoOajabTa MPUHUMAIOT ydacTue B 00pa3oBaHUH G-
CBSI3€U B MOHE [C0C|4]2'? KaxkoBbl Tin rubpuamnzanun AO kobaabTa U CTPYKTypa 3TOro HoHA?
1) ds 2. KBaJIparT;
2) Sp°; kBajpar;
3) d?sp®; oxrasup;
4) sp®rerpasap;
5)sp® d%  okrasup.

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

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

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

1. KakoBbl (hopMyna U CTENEeHb OKHUCICHHS KOMIUIEKCOOOpa3oBaTessl B IMEHTaKapOOHUIIe

xene3a?

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

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

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

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

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

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

KaxkoB tumn rubpuauzanun AO Mean u CTPYKTyp 3TOTO HOHA?

1) dsp; KBaJIparT;
2) sp*; rerpasp;
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3) dsp®; TpeyromnbHas Gumupamua;
4) sp®; kBagpar;
5) sp*d%; okTasp.
4. Kak pacmpenencHbl 0-37€KTPOHBI MO OpOMTANSIM IIEHTPAJBLHOIO aTromMa B
oxtaspraeckoM komiuiekce [Cr(CN)s]* 1 mouemy?
1. de?dy;
2. daldyz;
3. d*dy";
4, dazdyz;
5. dedy®.
5. Mouemy AQCI, AgBr, AgJ xoporo pactBopsitorcsi B pactBope KCN, a B pactBope
ammmuaka pactBopstorcs nuinb AgCl u AgBr ?
1) noromy, uro KCN Gomnee CUIbHBINA AIEKTPOJIUT, YeM aMMHAK;
2) tak kak K, [Ag(CN),] << K, [Ag(NH3),]";
3) TaK KakK HPAgJ < HPAgCI,AgBr ;
4) Tak KaK aMMHa4yHble KOMIUIEKCHI MOTYT COJEP)KaTh BO BHEUIHEW cdepe TOIbKO
XJIOPU WJIA OPOMM/I-HOHBI,
5) tak kak [1Pagy << IIPagciager, @ Ky [Ag(CN),] << << Kj [Ag(NH3)2]+

BAPUAHT 13

1. KakoBbl KOOpaMHAIMOHHAs (hOpMYJIa, CTEIICHb OKHCICHHUS U KOOPIUHAIMOHHOE YHCIIO
KOMIUTIEKCO0Opa3zoBateis B rerparuapokcokymnpate (1) kamus?
1) K[Cu(OH)4]; 3; 4;
2) Ko[Cu(OH)4]; 2; 4;
3) K4[Cu(OH)4]; 0; 4;
4) K5[Cu(OH)4]; 4; 4;
5) K3[Cu(OH)s]; 3; 6.

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

1) sp*; kBazpar;

2) sp’d; xBaapar;

3) sp*; Terpasap;

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

3. Kak pacripe/ienieHbl BaJIeHTHBIC DJICKTPOHBI HOHA KoMILiekcooOpazoBatens Fe (1) mo d —

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

1) 5.10°;

2)6,1.10%;

3) 6,2.10%

4)2,4.10°;

5)2,2.10™°

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

1) PtCly;

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

BAPUAHT 14
1. Hantucats (opMysibl ¥ Ha3BaHUS KOMILICKCHBIX MOHOB: KOMILJIEKCOOOpa3oBaTelb - ZN,
KOOPIMHAIIMOHHOE YHCIIO - 4, uranasl - NHsz u OH'.
1)[Zn(NH3)4]" - TeTpaaMuHITMHKA-HOH;
[Zn(OH),] - TeTparuapokconrHKka — HOH;
2) [Zn(NH3)4]* - TeTparnapokcoiHKaT — HOH;
[Zn(OH),] - TeTpaaMUHIIMHKAT — HOH;
3) [Zn(N H3)2;2+ - TETpaaMMUHIIUHKAT — HOH;
[Zn(OH),]*" - TeTparuapoKCONMHKAT — HOH;
4) [Zn(NH3)4]**- TeTpaaMuHIMHKA — HOH;
[Zn(OH)4]* - TeTparuapoKCOLMHKAT — HOH;
5) [Zn(N H;:,)g;l2+ - FTeKCaaMUHIIMHKA — UOH;
6) [Zn(OH)4]~ - TeTparmapOKCOLMHKAT — HOH.
2. [ouemy pacteop comu cocrasa Fe(CN),.4KCN He mokasbiBaeT peakiny Ha noHsl Fe’’ 1
CN™?
1) BcneactBue manoi aucconuaruu coieit Fe(CN), u KCN;
2) BCIEICTBHE YCTOMYMBOCTH BHYTPEHHEH c(depbl KOMILJIEKCHOTO COEIMHCHUS
Ka[Fe(CN)e];
3) B pe3yJsbTaTe MOJHOTO THAPOIIHM3a ITOM CONH;
4) BCIIeCTBHE HEYCTOMYMBOCTH JAHHBIX HOHOB B PacTBOPE;
5) B pesynbTare O0Opa3oOBaHHSA YCTOWYMBOTO KOMIUICKCHOTO  COCIUHEHHUS
K3FE[K(CN)6].
3. Kako Tun tub6pummmsaumn AO atoma cepebpa (1) B mome [Ag(NHs).]" u kakoma
CTPYKTypa 3TOro noHa?
1) sp? — TpeyroibHas;
2) dsp® — kBazparHas;
3) sp — nuHeliHas;
4) sp® — terpasupuueckas;
5) sp°d? — okTasapuuecKas.
4. Cxombko mojeit KCN momkuo comepkathest B 1 1 0,01 M pactBopa K[Ni(CN)4],
9TOOBI KOHIICHTPAIIHS Ni%* cocrasnsmna 1072 monw/n? K, [Ni(CN)4]2+ =1,1.10°,
1) 2,4.10%;
2)5,8.10°%;
3) 3,2.10°;
4) 0,5;
5) 1,5.10.
5. Kak MOXHO pa3pymiuTh KoMiuiekcHoe coequnenue Ko[Zn(OH)4]?
1) npubaBUThH KUCIIOTY;
2) 1006aBUTh aMMUaK;
3) Na;S cBs3aTh HOHBI IIMHKA B TPYAHO PACTBOPUMBIN CYIbQHI IIMHKA;
4) WCIoOJB30BaTh BCE MPUBEICHHBIC CIIOCOODI;
5) ucnonb3oBath crocodsl 1 u 3.

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

2. Kakuie u3 npHuBEICHHBIX COCIMHECHUHN SIBJISIOTCS JBOWHBIMU COJISIMHU, €CJIM KOHCTAHTHI
HECTOWKOCTH COOTBETCTBEHHO DAaBHBI: [ZnC|4]2' 10; [Zn(N H3)4]2+ 3,5.10'10; [Zn(CN)4]4'
1,3.10""?

1) [ZnCl,)%;

2) [Zn(NHa)a"";

3) Bce coun;

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

3. Kakue BajeHTHbIC opOuTanu atoma kobanbTa (Il) mpuHUMarOT ydactue B 0Opa3oBaHUU
O-CBSA3€H B HOHE [COBr4]2'? KakoB tun rubpuamsanuun AO aroma kobanmbTa M KakoBa
MIPOCTPAHCTBEHHAS CTPYKTYypa HOHA [COBr4]2'?

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

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

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

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

DK3aMeH NpPOBOJUTCA B YCTHO-TIMCbMEHHOW (opMe MO BCeMy MaTepHaly H3ydyaeMoro
Kypca «XHMHS JIEMEHTOB)

DK3aMeHAIMOHHBIN OUJIET COAEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

9K3AMEHAIIMOHHBINA BUJET N 1
1. OCHOBHBIE TMOJIOKEHHUS KBAHTOBO-MEXAaHWYECKONM TEOpUHM CTpPOEHUs aTtoMoB bopa.
Anepnas Mozmens aroma. CTpoeHHE f1pa, MacCOBOE YHUCIO, IPOTOHBI, HEUTPOHBI. M30TOmBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.
2. llokaxurte, 4yeMy paBHBl YHCJIICHHbIE 3HAYEHUS KBAHTOBBIX YMCEN Jis JIJIEMEHTA,
AJNIEKTPOHHAS KOH(UTYpanusi KOTOPOTO 45%3d2. Yro XapakTepU3yIOT 3TU KBAHTOBBIE ymncia? YUto
3TO 3a eMeHT? Ero cBolCTBa U MOITY4YECHHUE.
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3. Kakue BasieHTHBIE OpOUTAIN XpoMa IPHHUMAIOT Y4acTHE B 00pa30BaHUU G - CBSI3€H U 1O
kakoMy Mexanumsmy B uoHe [Cr(H.0)s]**? Kaxo Tum rubpummsammn AO noHa Xpoma ©
CTPYKTYypa 3TOro uona?

4. JKene3zo, k00anabT, HUKENb. ODJIEKTPOHHBIE KOH(PUIypalMd M CTEINEHU OKUCICHHS.
Xumunueckue coiicta. [lonyuenue. [Ipumenenue. Kak u3 yyryHa rnojay4daror CTajb.

5. Hamwucarp snexTpoHHYI0 (opMmyiny Xjopa U cepbl B OCHOBHOM M BO30YXKICHHOM
cocrosiHUsIX. [lo 3neKTpoHHOU (opMylie ONMpeNenuTh MECTO €ro B IMEPUOIUYCCKON CHCTEME
(rpynmy, HOATpYMIY, IEPUOA) U KBAHTOBBIE YKCIIA JISl BAJICHTHBIX JIEKTPOHOB.

9K3AMEHAIIMOHHBINA BUJIET N2

1. I'maBHOE, OpOUTANFHOE, CHUHOBOE M MarHUTHOE KBAHTOBBIC YMCIIA, KAK XapaKTEPUCTHKH
COCTOSIHUSI DJIGKTPOHOB B aTtoMme. B3auMOCBs3b MEXIy KBAaHTOBBIMU YHCIAMU. DJIEKTPOHHBIC
000J104KH (CJI0M), T10/1000JI0YKH (TIOJICITION ), aTOMHBIE opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. IlpoaemoHCTpUpOBaTh BCE B3aMMOCBA3M Ha IpuMepe aroma Mo. PacnucaTh KBaHTOBBIE
quciia 11 BJIEHTHBIX 2JIEKTPOHOB aToMa Mo.

2. KoBasienTHass W BOJOpOJHAsi CBA3b. MeXxaHuU3Mbl 00pa3oBaHUs KOBAJCHTHBIX CBs3Ei
BiisiHue BOIOPOIHBIX CBSI3€HM HA CBOKMCTBA BEILIECTB.

3. 3aBUCMMOCTH ITapaMETPOB PACHICIUICHUS OT MOJOXKEHHS JTUTAHIa B CHEKTPOXUMHYECKOM
psany. BbpICOKO- M HHM3KOCIHMHOBBIE KOMILUIEKCH U OOBSICHEHHME MX MArHUTHBIX M ONTHYECKHX
CBOMCTB B Teopuu Kpuctaiummdeckoro mosss. OOwsicuuth Ha mnpumepax [Cr(NHs)s]Cls u
[Cr(OH)¢]Cl3

4. @Ou3nvecKuil CMBICT BEIMYUH: MOTEHIIMA] HWOHMU3AIMH, CPOJCTBO K DIEKTPOHY,
AJIEKTPOOTPULIATELHOCTh U JUIOJBHBIA MOMEHT MOJIEKyJNbl. IlepuoinyHOCTs B HM3MEHEHHH
pa3MepoB aTOMOB, MX SHEPTrUil MOHM3AIMH, CPOJICTBA K JIEKTPOHY M 3JIEKTPOOTPHUIIATEIHHOCTH.
[IIxana 31eKTpoOTpULATENBHOCTH. VIOHHAS M HENOJSApHAs CBSA3M - KpallHUE Cllydad KOBAJICHTHOU
cBs3u. CTeneHb HOHHOCTH CBSI3U - KaK OHA Ompeensercs?

5. lllenmounsle MeTauibl. XuMu4yeckue ceorcraa. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJIET N3

1. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM M IIOJYPOBHH JHEPIruu. BrIpokacHHBIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOJYPOBHSX (B 000104YKax W nojobonoukax). Ha mpumepe
BaHaJMs paCCTaBUTh KBAHTOBBIE YHCIA JUUIsl BAJICHTHBIX DJIEKTPOHOB

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

3. Kak oo6pasyercs komruieke K[AI(OH)4] u kakue opOuTany alOMUHHS y4acTBYIOT B €TO
oOpa3oBaHuM. YKa3aTb THUN T'HOpPUIU3AIMM, OKPALIMBAEMOCTb, MAarHWTHbBIE CBOWCTBa U
IIPOCTPAHCTBEHHOE CTPOECHUE KOMILIEKCA.

4. C nomosto Meroga MO onpezaenuTe NOPsIKU CBA3U B BOJIb(paMe U aTIOMUHUU.

5. Ilokaxwure, 4yeMy paBHbl YHUCJIEHHbIE 3HAUEHUS KBAHTOBBIX YHCEN ISl JJIEMEHTa,
AJIEKTPOHHAsI KOH(QUTYpaIusi KOTOPOTro 4s°3d?. Uro XapaKTEepU3yIT ATH KBaHTOBBIE uucia? Yro
3TO 3a aneMeHT? Ero cBoiicTBa U MoIy4eHHE.

DK3AMEHAIIMOHHBINA BUJIET N4

1. Cnun snextponos. [Ipunnun [laynmu. EMKOCTB 27I€KTPOHHBIX YpOBHEH, OAYPOBHEHN U
AO mo snextponam. I[IpaBuna I'yana m KneukoBckoro. st smementa Cr 3d°4s ONPENICIIUTh
KBAHTOBBbIE YMCIIA JUIS YKa3aHHBIX JIEKTPOHOB M BO3MOXHBIE CTENEHU OKHcieHus. CBoiicTBa
XpOMa U €ro NPUMEHEHHE

2. OcHOBHBIE TUIIBI XUMHUYECKOH cBs3u. MoHHas cBsa3b. KoBaneHtHas cBsizb. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI €€ BOSHUKHOBEHHUSI.

3. IIpuBectu crpykrypubie dopmynsl coeaunenuiit CH3C1, COCl,, CO,. Yka3zare Tum
ruOpuAM3aMi U KPaTHOCTh CBsI3€l B JaHHBIX MosiekyjidaX. OOBSCHUTH paziuuusl B OTAEIbHBIX
cBA35X. MoJIeKyJIbl OJSIPHBIE WU HET?
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4. I'maBHOE, OpPOUTANILHOE, CIIMHOBOE W MarHUTHOE KBAHTOBBIC YHCIIA, KAK XapPAKTEPUCTUKU
COCTOSTHUSI DJIGKTPOHOB B aTtoMme. B3auMOCBs3b MEXIy KBAaHTOBBIMU YHCIIaMU. DJIEKTPOHHBIC
000J104KH (CJ10M), T10,1000JI04KH (TIOJICITION ), aTOMHBIE opOuTanu. dopMa, OpUEeHTAIUS U EMKOCTh
AO. IlpoaemMoHCTpUpOBaTh BCE B3aMMOCBA3M Ha mpuMepe aromMa Mo. PacnucaTh KBaHTOBBIE
YKCIIa JJIsl BAJICHTHBIX AJIEKTPOHOB atroma Mo.

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

DK3AMEHAIIMOHHBINA BHUJIET N5
1.MHorosnekTpoHHsle arombl. [lopsimok 3aceneHust ypoBHeW, mnoaypoBHed u AO
anexkrpoHamu. [lpunnun Ilaynu, IlpaBuna I'ynpa m KineukoBckoro. [Insi kakux aTroMoB 3TO
npaBuio peamusyercsa? I[lpyuHOIMI MUHUMyMa »SHEPrUM MPU 3ANOJHEHHHM SJIEKTPOHAMU
noaypoBHeil u opOutaneil. OcHOBHBIE M BO30Y>KIACHHBIE COCTOSIHMS aToMoB. llouemy mocie
KaJIBIUS SJIEKTPOHAMH 3arojHseTcs d-, a He p-TIoAypOBEHb?

2. ¢ u - cBa3u. Yepe3 opOHMTaIM HapHCOBAaTh CTPYKTYphl Mosekyn aunermieHa CpHp u
YKCYCHOM KHCJIOTHI. YKa3aTh TUIbI THOPUIAU3AIMHN aTOMOB YTJIEpOAa B 3TUX COCAUHEHUSX.

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

4. DHepreruueckas CTPYKTypa aTOMOB. YPOBHHU U NOAYPOBHHM 3HEpPruu. BrIpoxkieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSX U NMOAYPOBHAX (B 000s04Kax M nopodosnoukax). Ha npumepe
BaHA/IMs PACCTAaBUTh KBAHTOBBIE YKCIIA JJI1 BAJICHTHBIX 3JIEKTPOHOB

5. Teopus rubpuauzanuu. HanmpaBieHHOCTh M KPaTHOCTh XUM. CBSI3U. ['eoMeTpust MOJIEKyII.
Teopus I'mnnecnu.

3K3AMEHAIIMOHHBIN BHUJET N6

1.Ileproauueckuii 3akoH M nepuoauueckas cucreMa Menpaeneesa. llepuoa, rpynmnel u
noarpynnsl. CemelcTBa 351eMeHTOB. [IpuunHEl IEpHOANYECKOTO N3MEHEHHS CBOMCTB JIEMEHTOB.
Hambonee ycroifuuBeie SIEKTpOHHBIE KOH(pUTyparmuu atomoB. [lo KakuM (QHU3HUECKUM
napamerpaMm (3HEprusi MOHM3AalMU, CPOJCTBA, 3JIEKTPOOTPULATEIBHOCTb U  3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIIMYUTH METAJLT OT MeTajuiouaa?

2. YKaxuTe, B KaKOM COCTOSHUM THOPUAM3ALMU HAXOAMUTCS KOMIUIEKCOOOpa3oBaTelb B
HMOHE [CO(OH)(,]-4? Kak oOpasyercs atoT komimiekc? OxapakTepu3oBaTh €ro MarHUTHBIC
CBOICTBa, CTPYKTYPY U LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIN HU3KOCITMHOBBIN?

3. Ilokaxwurte, 4yeMy paBHbl YHUCIICHHbIE 3HAUEHUS KBAHTOBBIX YHCEN ISl DJIEMEHTAa,
AJIEKTPOHHAsI KOH(QUTYpaIusi KOTOPOTro 55%4d". Yo XapaKTEepU3yIT ATH KBaHTOBBIE uncia? Yro
3TO 3a neMeHT? Ero xumudeckue cBoMCTBa

4. B xakoM U3 coeTMHEHUH A0 KOBAJIEHTHOM CBsI3U OOJIbLIe: XJI0pUaax OepuuIns, MarHus
M Kanbiusa? OTBeT 000CHOBATH.

5. Tlomyuenue (MarHuii) M XHUMHYECKHE CBOICTBAa 3JEMEHTOB 2 TpPYIIbl, TJIaBHOM
MOJArPYIIIBL.

DK3AMEHAIIMOHHBINA BUJIET N7

1. IleppoguuHOCTh B M3MEHEHUHM Pa3MEpOB aTOMOB, DHEPrus MOHU3ALMM U CPOJCTBA K
NEKTPOHY M JJEKTPOOTPULATEIBHOCTM B IEepUoAaX WM rpynmax.  BrausHue
AIIEKTPOOTPHULIATEIBLHOCTH Ha MOJSIPHOCTD U BUJ] XUMUYECKON CBA3H.

2. MeTon BaJICHTHBIX CBSI3€W WJIM CIMHOBAs TEOPHUS BaJIEHTHOCTHU. [lonspHOCTE  CBS3M M
HOJIIPHOCTh MOJIEKYI. JlumonsHble MOMEHTHI. OnpenenuTs noiaspHocTs mMoiekyn Hp, CHCl;
CH3Cl.Hapucosatb pacnonoxeHue opOuTaneid B 3TUX MOJIEKyJIax B IPOCTPAHCTBE.

3. Ompenenute 3apsii KOMIUIEKCOOOpa3oBaTeNneil M KoopAWHAIMOHHbIE yncna. Kakue u3
TUX KOMIUIEKCOB SBIIIOTCS OKpallleHHbIMM, MapaMarHUTHbIMU. Kakoil Bua rudpuausanuu u

crpykrypa B komiuiekcax Kp[CuCly] u [Cu(NH3)4](NO3),?
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4. o u n- cBs13u. HapucoBats cTpykTypbl Mosekya anetuieHa CoHy M ykcycHON KHCTIOTHI.

5. IlepyoauyHOCTh B M3MEHEHUHU pa3MEpOB aTOMOB, 3HEPrus MOHM3ALlMU U CPOJCTBA K
IEKTPOHY M JJIEKTPOOTPULATEIBHOCTM B Iepuojax M rpymnmax.  BumsHue
AEKTPOOTPHULIATEILHOCTH HA MOJAPHOCTh M BUJI XMMHUYECKOH CBSI3H.

9K3AMEHAIIMOHHBINA BUJIET N8

1. ®opma u opuentamus AQO. Kak pacnonoxkeHsl AO B IPOCTPaHCTBE B MOJIEKYJIE
anetmieHa CpHy u nuknorekcane. OCHOBHbBIE U BO30YXJICHHBIE COCTOSHHSI aTOMOB. ATOMHBIE
CHEKTPBI - YTO OHU OTPAKAIOT?

2. XyUMHYecKasi U JJIEKTPOCTaTUYECKash COCTABIISIOIIME CBSI3U B KpHUCTAIaX METAJUIOB.
CBs13b C IPOYHOCTHBIMU M TEPMUYECKUMHU I1apaMETPAMU METAJLIOB.

3. Ilepuonnueckuii 3akOH M mepuoandeckas cucrema MenaeneeBa. [lepuona, rpynmnel u
noarpynnsl. CemelicTBa 351eMeHTOB. [IpUunHbBI NEPHOANYECKOTO U3MEHEHHSI CBOMCTB JIEMEHTOB.
Haubonee ycroiluuBble »3JEKTpOHHBIE KOHUrypauuu aromoB. I[lo kakum ¢duzndeckum
napaMerpaM MOXHO OTIMYMUTh METaJI OT MeTaJlJIona?

4. Kakue u3 MmepeyrciIeHHBIX KOMIUIEKCHBIX coennuennii mapamaruutael: | - Na[AgCl], Il -
Nas[NiFs], 1l - Ky[PtClg]? Buabl rubpuamzammu? CTpyKTypa, OKpalIMBaeMOCTh, MarHUTHBIC
CBOMCTBA ITUX COEAUHEHUM.

5. MeTon BaJICHTHBIX CBSI3€W WJIM CIIMHOBAsI TEOPHs BaJIEHTHOCTH. [1OJSIPHOCTh  CBSI3U U
MOJIIPHOCTh MoJeKyN. JlumonpHble MOMEHTH. OmpenenuTh MOJSAPHOCTh MOJIEKYN BOJBI H
CH;3Cl.HapucoBatb pacronoxeHne opOuTaiel 3TuX MOJIEKYJ B IPOCTPAHCTBE.

DK3AMEHAIIMOHHBINA BHUJIET N9

1. Tlpuposna XUMHUYECKOW CBSI3U, YCIOBHE U CIIOCOObI €€ BO3HUKHOBEeHHs. Kak cBs3aHBI
JUIMHA U 3Heprust cBsi3u. OCHOBHBIE TUIIBI XMMHUYECKOM CBs3U. [l aMMuaka, alieTujieHa U HoHa
aMMOHHSI HapHucOBaTh IPOCTPAHCTBEHHYIO CXEMY CTPOEHHUS MOJIEKYJ 4epe3 OpOuTanu u
OIpeAEIUTh BUAbI THOPUIN3ALINH.

2. Jlns snementa 3d°4s' ompenennTh KBaHTOBBIE UHCNA IS YKA3aHHBIX SICKTPOHOB H
BO3MOXXHbIE CTENEHH OKucieHus. llomyuyeHme ©  OpUMEHEHHWE OTOr0 JJIEMEHTa B
IIPOMBIIIJIEHHOCTH.

3. Kak pacrpenerners d-onekTpors! mo opGuramsM xpoma B xomiuiekce [Cr(CN)gl®?
VYka3zare BHJ THOpPUAM3ALMU, MarHUTHBIE CBOMCTBA, OKPALIMBAEMOCTb U IPOCTPAHCTBEHHYIO
CTPYKTYpYy KOMILJIEKCA.

4. Meronom MO noka3ats 3anonHenue MO nns monekynsl Oz . Onpenenurs ee MarHUTHBIE
CBOMCTBA U MOPSIIOK CBSI3H.

5. XuMHUECKHUe CBOMCTBA XJIopa. Ero noiaydenue u npuMeHeHue.

3K3AMEHAIIUMOHHBIA BUJIET N10

1. KoBanenTtHas cBa3b. OOMEHHBIN U JTOHOPHO-AaKLIENITOPHBIM MEXaHW3Mbl BOSHUKHOBEHHUS
XUMHUYecKol cBs3U. PacnapuBanue 31ekTpoHOB. IlpuBectn mnpumepsl oOpa3oBaHusi CBs3el B
MOJIEKYJIe a30Ta, aMmMuaka, nona BF, . ['ubpunuzamnus u ee Buabl. YKazarh BUJ THOpUIU3AINHN B
amMmuake, nona BF4 .

2. Kakne n3 xommiekcoB [Fe(CN)s]* u [Fe(H20)s]*" nmamarnutheie u mapamarHuTHEIC.
VYkaxutre TUN TUOPUAM3ALUN U TPOCTPAHCTBEHHOE CTPOCHHUE, OKpammBaeMocTb. OTBeETHI
000CHOBATb.

3. Jlnst omementa 3d°4st ONpPEACINTh KBAHTOBBIE YMCIA U1 YKa3aHHBIX JJIEKTPOHOB U
BO3MOJKHBIE CTENEHW OKHCiIeHHs. [lodyuyeHme W nOpUMEHEHHME 3TOro JJIeMEHTa B
IPOMBIIIJIEHHOCTH.

4. TlonydyeHne 1 MPUMEHEHNE NIEIOYHBIX METAJUIOB U UX XUMHYECKUE CBOMCTBA.

5. Ilo kakuM MpUYUHAM CTEIIEHU OKHUCIIEHH XJI0pa MOXkeT ObITh -1, +1, +5 u +7, a 'y dropa.
TOJIBKO -17
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DK3AMEHAIIMOHHBIW BUJIET N11

1. BanentHocTs ¥ cTemeHW OKHUCIEHHUS 3JeMEHTOB. OOBACHUTH MPUUYUHBI
BO3HUKHOBEHHS BBICIIMX BaJCHTHOCTEH y XJiopa W cephl. [IpoaeMOHCTpUpOBaTh, Ha MpHMEpax
HC10,, HC103, HC104, H,SO4. [Touemy momoOHBIX coenuHeHME HEeT y ¢ropa? Uemy paBHa
BaJICHTHOCTh a30Ta B a30THOU Kuciore. OTBEThl 000CHOBATS.

2. Vkazate Tan rubpuausanun AO maraus u Gocdopa B monekynax MgCl, u PHC1,.
HapucoBarh CTpyKTyphl ¢ MOMOIIBI0 OpOUTaNel. byneT mu y 3TUX COCIMWHEHUH NUIOJIBHBII
MOMEHT pPaBeH HYIIO?

3. BaneHTHOCTh U CTEMEHU OKUCICHUS 3JIeMEHTOB. OOBSICHUTh MPUYUHBI BOSHUKHOBEHUS
BBICIIMX BAJICHTHOCTEH y xjopa u cephl. [IponemonctpupoBats Ha npumepax HC10,, HC1Os3,
HC10,4, H,SO4. Uemy paBHa BaJIeHTHOCTB a30Ta B a30THOUM KucioTe. OTBEThI 000CHOBATH.

4. Non [Ni(CN)s]? nuamarauren wiu napamaruten? Jlatb 0GOCHOBAHME M IIOKAa3aTb
3arnonHeHne  d-anmekTpoHOB 1o opbutamsaMm. Omnpepenure THn rubpummzammun AO  u
MPOCTPAHCTBEHHYIO KOHPUTYpaLMIO, U OKPAINBAEMOCTh HOHA.

5. MonHas, KOBAJIEHTHAs U JTOHOPHO-AKLENTOPHAsE XUMUYECKas CBA3b. [IpuBecTn npumepsl.
Mexanu3mbl 00pa3oBaHUsl ATHX CBA3C. G- U T - cBsA3u. OQuHapHbIE U KpaTHble cBs3u. Kak
OTPEIETISICTCS TTOPSIIOK CBSI3M B METO/IE MOJICKYJISIPHBIX opOuTasnei?

DK3AMEHAIIMOHHBINA BUJIET NI12

1. MoHHasi, KOBaJIeHTHasl U JJOHOPHO-aKLENTOpHas XUMUYecKas CBsi3b. [IpuBecTu npumepsl.
Mexanu3mbl 00pa3oBaHus 3TUX CBsi3ed. 6- W T - cBsA3u. OnMHApHBIE W KpaTHbIEe CBsi3u. Kak
oTpeneNnseTcsi TMHOpUAN3aLus B IIpOIIaHe, dTHIIEHe, OSH30IIe U CEpHOI KucIoTe?

2. Kakue u3 nepeyuciIeHHbIX KOMIUIEKCHBIX COEIMHEHUI NapaMarHUTHBI U OKpAIIEHBI:
Na[AgCl;], Nas[NiFs], K3[PtCls]? Omnpemenure uX CTPYKTYpbl, MarHUTHbIC CBOWCTBA,
THOPUIN3AITHIO.

3. Kak 00BsCHHUTD, 4TO 3HEprust HoHu3almuu Be 0osbiie, yem y Li, a y B meHbie yem y Be?
(Li, J=5,395B; Be, J=9,32 5B, B J= 8,12 3B).

4. OcCHOBHbBIE TIOJIO)KEHHS KBAaHTOBO-MEXaHMUYECKON Teopuu cTpoeHus aTtoMoB bopa.
SAnepnas monenb aroma. CTpoeHue sipa, MacCoOBO€ YMCIO, MPOTOHBI, HEHTpOHBI. M30TOIBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

5. Teopus rubpuauzanuu. I'eomerpus monexkyn NHs H;O, BeCl, u yKkCycHONW KHUCIOTHI.
Kakoii Bua ruOpunuzanuu B 3Tux Mojiekynax. Kakoil Tum cBsi3u onpeaenseT ruOpuiau3aluio U
IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIbI?

DK3AMEHAIIMOHHBINA BUJIET N13

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

2. Tlokaxute, yeMy paBHbl UYHCJICHHBIE 3HAUYEHHUS KBAHTOBBIX 4YHCET Ul DIIEMEHTa,
AJIEKTPOHHAST KOH(MUTypalusi KOTOPOTO 3d’4s%. Yo XapaKTEePU3YIOT 3TU KBaHTOBbIE yncia? Yro
3TO 3a eMeHT? Ero cBOiCTBa U MOITY4YECHHUE.

3. [omy4yenue u CBOMCTBA MICIIOYHO3EMETHHBIX METAJLIOB.

4. Teopust bopa. CriekTpsl aTOMOB, YTO OHH OTPaKAIOT M KaKOBa UX POJIb B CTAHOBJIECHUU
Teopun ctpoeHus atoma? KBaHTOBble uncia U ux ¢uandeckuil cmbici. PacnucaTe KBaHTOBbIE
qucia 1)1 BAJIGHTHBIX 2JIEKTPOHOB XKeJe3a.

5. Kakue BanenTHble opOutanu mona xobanbta (I1l) mpuHumaror yyacrue B 0OpazoBaHuU
o-ceszeii B moHe [Co(N H3)6]3'? KakoBbl TuIl THUOpUOM3AIMU BaJCHTHBIX OpOUTaNell u
IIPOCTPAHCTBEHHAs CTPYKTypa 3TOro noHa?

DK3AMEHAIIMOHHBINA BUJET N 14
1. Teopust bopa. CriekTpsl aTOMOB, YTO OHU OTPAKAIOT M KAKOBA WX POJb B CTAHOBJICHUH
Teopun cTpoeHus atomMa? KBaHTOBbIe uncia U Ux ¢Gu3NYecKuil cmbici. PacmnucaTte KBaHTOBBIE
YucIa 711 BAJICHTHBIX AJICKTPOHOB Jkese3a. KakoB (pU3M4eCKrid CMBICI TUX KBAHTOBBIX YHCEN?
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2. IlomydyeHnre U XMMHYECKUE CBOMCTBAa HHMKEIS W Menu. [IpuMeHeHHe 3TUX METayuioB B
MIPOMBIIIICHHOCTH.

3. Kak o0pa3yroTcst KOMIUIEKCH M KaK PACCENSIFOTCS JIEKTPOHBI Ha aTOMHBIX OpOUTAaISIX
KomIuiekcooopasoBarens st kKoMiuiekcoB Ko[PtClg] u K,[CrCly] coorBercTBeHHO. DTH
KOMIUIEKCBHI OKpaleHbl? JTO NapaMarHeTHMKU WM JUaMarHeTuku? Ykazarb TMOpUAM3aLUI0 U
CTPYKTYpY. BBICOKO- MM HU3KOCTIMHOBBIE?

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

5. B xakom coenunennu PHs (111), POCI13 (V) umeer mecto rubpuamusanus AO docdopa?
VYka3aTh TUI THOPUIU3AIIIH.

3K3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaJleHTHBIX CBSI3€M WM CIMHOBAsl TEOpUsl BaJeHTHOCTU. [IpuBecTu mpumepsl
obpazoBanust mosiekyn PCls, PCls u nona BF, IlomsipHOCTE  CBSI3M M TOJIAPHOCTH MOJICKYJI.
JunonbHbIE MOMEHTHI U CTPYKTYPA.

2. MexMonekyasipHble B3aUMOJICUCTBUS. Buabl B3aUMOJCHUCTBUA U TNPUYUHBI U3
nosiBieHus. Kak oHu BIMSIOT Ha CBOICTBA BelllecTBa?

3. B xakom coeaunenuu PHj (111), POC13 (V) umeer mecto Ta uiau uHast rudpuauzanus AO
docdopa? OTBeT 000CHOBATE.

4. Meramnueckas cBsi3b. BogopoaHas (MeXMONeKyasipHas 1 BHYTPUMOJIEKYISPHAsi) CBA3b.
[IpuunHbI €e BOZHUKHOBEHUS. BiusHue BOJOPOAHBIX CBS3E€ Ha CBOWCTBA BEIIECTB (HA IIPUMEPE
BOJIbI U PTOPUCTOBOIOPOAHON KUCIOTHI).

5. Jlas snementa 3d°4s? ompenennTh KBAHTOBBIC WHCNA JUIS YKA3AHHBIX SICKTPOHOB H
BO3MOXKHBIE CTeMeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKuil CMBICT KBaHTOBBIX
yycesn? NoJy4yeHUe 3TOro 3aeMeHTa?

DK3AMEHAIIMOHHBINA BUJIET N16

1. Ipusectu crpykrypHsie ¢opmynsl coequHenuit CHzCl, COCl,, CO,. YkazaTh THI
ruOpHUIN3ai U KPAaTHOCTh CBSI3€H B JaHHBIX MoJsieKynax. OOBSCHUTH paziuuusi B OTIACIBHBIX
cBa3sx. [loueMy nepBbie 1BE MOJIEKYJIbI IOJIIPHBIE, & TPEThS HET.

2. OxapakTepH3oBaTh IO BCEM mapamerpaM Kommiekchblii uon [Fe(NCS),]% Kak om
obpazyetca? CuuTarh, 4TO 3TO JIUTAH[ CHIIBHOTO IOJIS.

3. KoBanenTtHast cBsi3b. OOMEHHBIH W JOHOPHO-AKIENTOPHBIH MEXaHU3MbI BO3HHKHOBEHUS
xumuyeckoit ces3u. [IpuBectu npumepsl. PacnapuBanue 31ekTpoHOB. ['MOpuau3ays u ee BUIbL.

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

5. [lonyyenue u npumeHeHue uHKa. Ero xummyeckue cBOMCTBA.

3K3AMEHAIIMOHHBIA BUJIET N17

1. MexaHusM B3aUMOJEUCTBUS KOMILUIEKcooOpa3oBaTenbs — Jura"ael B Tteopun BC.
Tunuyeble MOHBI-KOMILIEKCOOOpa3oBarenu, rudpuauzanus ux AO. CHeKTpoXUMHYECKHH psj
auranjoB. OT 4ero 3aBUCHUT MapaMeTp paciienieHus?

2. Tlpuectu ctpyktypHbie Gopmynsl coeaunenuii CH3Cl, COCl,, SO,. Ykazate THI
rUOpUAM3alMi U KPaTHOCTh CBsI3€l B JaHHBIX MosieKyiaX. OOBSCHUTH paziuyMsl B OTIEIbHBIX
cBA35X. MoJeKyJIbl OJSIpHBIE NN HET?

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

4. OOmiast XapakTepUCTHUKA S- U P-dJIEMEHTOB - U3MEHEHUE JJIEKTPOHHBIX KOH(PUTypaluu,
pa3MepoB  aTOMOB, HOHHU3ALMOHHBIX IOTEHIIMANIOB, 3JEKTPOOTPULIATEIbHOCTH, CTeNneHel
OKHCJICHHUS.
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5. Ko[ZnCly]; Il - Ko[Zn(OH)4], ecut K, coorBercTBenHo pasnsr: 1.107'°" 3,6 .10™%? Kakosa
KOHIICHTpaIs HOHOB ITMHKA (B MoJb/1) B 0,1 M pactBope 3TuX KOMIUIEKCOB. OXapaKkTepHu30BaTh
1o BceM napamerpam komiuiekcHbii noH Ko[Zn(OH),]. Kak on o6pasyercs?

D3K3AMEHAIIMOHHBINA BUJIET NI18

1. OxapakTepu30BaTh 110 BceM mapamerpaM KoMmiuiekcHbii noH [Pt(NH3)4Cly], B ToM uuncie
u ero o0Opa3oBaHusl.

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

3. Meron MO JIKAO. OcHoBHbIE 1TOJI0KeHHs MeToa. Pacniicats MoJIeKy sipHbIe OpOUTan
Ju1st MoJiekyssipHoro nona CN'.

4. VloHHas 1 HENOJSpHAs CBSI3U - KpaillHUE Cllydyau KOBaJIEHTHOMU cBsi3U. CTeleHb MOHHOCTU
cBs3H. Yepes KaKyro BETMYMHY OHa ONpeenseTcs?

5. Csunen. [lonydyenune 1 XuMHueCKHE CBOMCTBA.

DK3AMEHAIIMOHHBIA BUJIET N19

1. IIpuBectu ctpykTypHbie popmynsl coeaunenuii yramepoxa: C,Hp, HCOH, CH3COOH.
Kakyro creneHp OKUCIeHUS ¥ THOPUIN3AIMIO UMEET YIIIePO] B STUX COCAMHEHUSX ?

2. MmnorosnekTpoHHble arombl. llopsnok 3acenenust ypoBHe#, noaypoBHeil u AO
anexkrpoHamu. IIpaBwio I'yipa n KneukoBckoro. B kakoMm ciaydae W g 4ero NpUMEHSETCS
npaswio KieukoBckoro?

3. MonHas 1 HemoJsipHasi CBSI3M - KpallHUE CIy4yau KOBAJICHTHOU CBs3U. CTETIEHh HOHHOCTH
cBs3U. Yepes Kakyro BEJIMUMHY OHa onpeensercs?

4. OxapaKkTepr30BaTh 10 BeeM mapamerpam kommiekcusie Housl [Ni(NH3)e]* i [NiFe]* B
TOM YHUCJIE U UX 00pa3oBaHUeE.

5. TuraH. XuMn4yeckue CBOMCTBA U IPUMEHEHHE.

DK3AMEHAIIMOHHBINA BUJIET N20

1. NoHHas u HemosipHas CBA3M - KpaliHUE Cllydyad KOBAJIEHTHOM cBs3U. CTeneHb HOHHOCTH
cBs3M. Yepes Kakylo BEMUMHY ONpPEAENAeTCsl CTENEeHb HOHHOCTU CBsA3U? B KakoM ciydae cBS3M
HOJISIPHBI, @ MOJIEKJIa B LIEJIOM HemnoJisipHa. [IpuBectu nmpumepsl.

2. MHoroanektponuble aToMbl. llopsaok 3aceneHus ypoBHeW, mnoaypoBHed u AO
anektpoHamu. IIpaBuio I'ynga m KineukoBckoro. B kakoM ciydae m s 4ero npHUMEHSETCS
npasuiio KiteukoBckoro? IMokaxuTte modeMy mocie KaJbIus 3amoyHseTcs: d-moypoBeHb, a He -
MOAYPOBEHB?

3. Kakue BaneHTHbIe opOMUTaIM aroma KoOanabTa MPUHMMAIOT ydacTUe B OOpa30oBaHUU G-
ceszeit B komrutekce [CO(NH3)s]Cls Kakos tum rudpuamsanuu AO atoma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero noHa? OKpammBaeMoCTb U MarHUTHbIE CBOMCTBA KOMILIEKCA.

4. PacniiicaTh KBaHTOBbIE YMCJIa JUIs BAJIEHTHBIX JIEKTPOHOB MapraHIla U caMapus.

5. Kpemunii. Xumundeckne CBOMCTBA U IPUMEHEHNE.

DK3AMEHAIIMOHHBINA BUJIET N21

1. ®usnueckuié CMBICI BEJIWYMH: MOTEHLMAl HWOHU3ALMM, CPOJICTBO K DJIEKTPOHY,
ANEKTPOOTPULIATENIBHOCTh M JWMOJBHBIA MOMEHT MOJEKYJIbl. [lepuoanMdHOCTE B M3MEHEHUH
pa3MepoB aTOMOB, UX JHEPIUM MOHM3ALMU, CPOJACTBA K DIEKTPOHY U JIEKTPOOTPULIATEIILHOCTH.
[IIxana 31eKTpoOTpUIATENBHOCTH. VIOHHAS M HEMOMIsApHAs CBS3M - KpallHUE Cllydad KOBAJICHTHOM
cBsA3U. CTENeHb HOHHOCTH CBSI3U - KaK OHA ONpeeseTcs?

2. lllenouynsle MeTamuibl. XMMHYECKHE CBOMCTBA. [[puMeHeHue.

3. Kakue BaneHTHble opOUTAIM aToMa KOOajgbTa MPUHUMAIOT ydyacTHe B OOpa3oOBaHUU G-
ceszeit B komiutiekce [CO(H20)6]Cl, KakoB Tum rudpummzanuu AO aroma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAS CTPYKTypa ero noHa? OKpalrBaeMoCTb U MarHUTHBIE CBOMCTBA KOMIUIEKCA.
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4. I'anorensl. [Tony4yenne, xumuueckue cBoiicTa ¢propa u xjopa. Ilpumenenue.
5. MexmonekynspHbeie B3auMozeicTBusA. Kak GopMupyroTcs 3TH B3aUMOICHCTBUS W Ha
KaKHe CBOMCTBA BEILIECTBA BIUSIIOT?

DK3AMEHAIIMOHHBIA BUJIET N22

1. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM U IOAYPOBHM 3HEpruu. BhIpokIeHHBbIE
cocrosnus. Yucio AO Ha ypoBHSX M TOAYpoBHsX. [naBHOe, OopOWUTaIbHOE M MarHUTHOE
KBAHTOBBIC YHMCJIA KAaK XapaKTEPUCTHUKU COCTOSHUS SJIEKTPOHOB B aToMe. CIHMH 3JEKTPOHOB.
B3anmocss3b kBaHTOBbIX yncel. [Ipunnun [laynu, IIpasuna ['ynna n Kneukosckoro. IIpusenure
IPUMEPBI IBYX MOCIEAHUX MPaBUIL.

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

3. Xpom u peppoxpom. [Tonyuenue. [Ipumenenue.

4. KakoBa TpOCTpaHCTBEHHAas CTPYKTypa, THII THOPUAM3ALMHU, OKPAIIUBAEMOCTh U
MarHuTHsle cBoiictsa noHoB [Cr(CN)e]® u [Cr(H20)6]*

5. MexmornexymsipHasi 1 BHYTPUMOJIEKYJISpHAst BOJOPOIHAs CBsI3b. MexaHu3M 00pa3oBaHHS
U BJIMSIHUE HA CBOMCTBA BELIECTBA.

9K3AMEHAIIMOHHBIN BHUJET N23

1. KakoBa mpocTpaHCTBEHHAsT CTPYKTypa THII THOPHIU3AIMHA, ONTHYCCKHEC MW MArHUTHBIC
cBoiicTBa nona [CU(CN)4]>? Hassanue kommexca.

2. DHeprus MOHU3AIWHU, CPOACTBO K JIIEKTPOHY U 3JICKTPOOTPUIATEILHOCTH. UTO
XapaKTEPU3YIOT ATH BEJIHMYUHBL. [ /1€ U ISl 4ero OHU TPUMEHSFOTCSI?

3.IlpuBecTr MPOCTPAHCTBEHHBIC CTPYKTYPBI COCAMHEHHUI uepe3 aTOMHBIC opOuTamu SiHg,
Si0y, H,SiO3. Kakue creneHd OKUCICHHS MMEET KPEMHHH B JaHHBIX MoJieKyiaax? OmnpenennTh
TUT THOPHIN3ANNN B OTHX MoJieKynax. [1osipHbI T TaHHBIE MOJICKYITBI?

4. MonuOaeH. DnekrponHas kKoHpurypamus. [TonydeHne u npuMeHeHHeE.

5. Kak onpenensitorest pazmepsl atroMoB? YpaBuenue lllpenunrepa. OcCHOBHbBIE TIOIOKEHUS
Y YTO IO CMBICITY O3HAYAeT KBAJIpaT BOJIHOBOW (DYHKIIMU B 3TOU YPaBHEHUU?

9K3AMEHAIIMOHHBINA BUJIET N24

1. Ilpunnun HeompeneneHHOCTH ['elizeHOepra M BEpPOATHOCTHOE ONMCAHUE COCTOSHUS
AJIEKTPOHOB B aToMax. DJIeKTpoHHOoe obnako. OpOutans. Popmbl opOuTanei mias s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE uMcio onpenenser Gpopmy opoutanu. Yem oTINYaOTCS G U T —
cesa3u? Kak onpenensercs pazmep aroma?

2. Jlns omemenra 3d'4s? ompenennTh KBAHTOBBIC UHCNA JUIS YKA3aHHBIX DIEKTPOHOB H
BO3MOXHBIE CTEMEHU OKHUCIEeHHUsA. UTo 310 3a aneMeHT? KakoB (u3MuecKuil CMbICIT KBaHTOBBIX
ymcen? [lomyyenue u npuMEHEHHE 3TOTO JIEMEHTA.

3. Kakue BaneHTHble opOUTaIM aToMa KOOajabTa MPUHUMAIOT ydyacTHe B OOpa3oOBaHUU G-
cszeit B komruiekce [CO(NH3)s]Cl, KakoB tum rudpummzanuu AO aroma KoOajabTa M KakoBa
IIPOCTPAHCTBEHHAs CTpyKTypa ero noHa? HassanmelO okpammBaeMOCTh 1 MarHUTHBIE CBOWCTBA
KOMILJIEKCA.

4. Hamucath >I€KTpPOHHYIO ()OpMYTy XJIOpa M Cepbl B OCHOBHOM U BO30YXICHHOM
coctossHUAX. [lo anexTpoHHOU (GopMyse OMpeaeauTh MECTO €ro B TEPHOIUYECKON CHCTEME
(rpymity, MOArpyIIY, IEPUOJT) U KBAHTOBBIE YUCIA JUISI BAJICHTHBIX 3JIEKTPOHOB.

5. Bananmii. IlomyyeHue W NpUMEHEHHE B MNPOMBINIIEHHOCTH. CTENEHW OKHCICHHS M
XUMHYECKHE CBOMCTBA.
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DK3AMEHAIIUMOHHBIN BUJIET N25

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

2. Hammcarb 3eKTpOHHYIO (OpMyIy XJiopa M cepbl B OCHOBHOM H BO30YKICHHOM
cocrosiHUsX. [lo 3mekTpoHHON (opMylie OmpeneinuTh MECTO €ro B IMEPUOIUYECKON cHcTeMe
(rpymiy, HOArpyIny, HEPUO/) U KBAHTOBBIE YKCIIA ISl BAJICHTHBIX 3JIEKTPOHOB.

3. VkaxuTte, B KaKOM COCTOSIHUM THOpUAM3AIMM HAXOJUTCS KOMILJIEKCOOOpa3oBareib B
nore [Co(H20)s]™? Kak o6pasyercs sror komimiekc? OXapakTepus3oBaTh €ro MATHUTHBIC
CBOICTBa, CTPYKTYPY U LIBETHOCTh. KOMITJIEKC BHICOKO- HJIM HU3KOCITUHOBBIN?

4. MexxXMONeKyIsIpHbIe B3aUMOCHCTBUA.

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

DK3AMEHAIIMOHHBINA BUJET N26

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

2. Teopus rubpuauzanuu. HanpaBieHHOCTh M KPaTHOCTh XUM. CBSI3H. UeM ompenensercs
FEOMETPUsI U JIUIOJIbHBIT MOMEHT MoJiekysl. CTpoeHue M XMMHUYECKas CBSI3b B COEJAMHEHHUSX.
Meton BaJICHTHBIX CBSI3€M WJIM CIIMHOBAs TEOPHS BaJICHTHOCTH.

3. ®ocdop. TlomydeHuwe, MpUMEHEHHE W XUMHYECKHE CBOWCTBA. BO3MOXHBIC CTEICHU
OKHUCIICHUS.

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

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

DK3AMEHAIIMOHHBINA BUJIJET N27

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

2. Merton BaJIeHTHBIX CBS3€H WM CIIMHOBAs TeOpHs BaieHTHOCTH. [loka3aTe Ha mpumepax
N2, BF4 " IoasipHOCTb CBSI3M M MOJSPHOCTH MOJEKYNI. /IMMOIbHBIE MOMEHTHI CBSI3€i M MOJIEKYIL.
Bcerna nu onun coBnanarot?

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

3. Jlnst onmementa 30°4ST ompeneNMTh KBAHTOBBIC WHCNA JUIS YKA3AHHBIX SICKTPOHOB H
BO3MOXHBIE CTENEHU OkucieHus. [lomyuyeHne M NpPUMEHEHHE 3TOr0 JJIEMEeHTa B
MIPOMBIIIJICHHOCTH.

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

5. Pe3oHaHCHBIE CTPYKTYPHI.

DK3AMEHAIIMOHHBI BUJIET N28
1. Ompenenute 3apsia KOMIUIEKCOOOpa3oBaTeiell W KOOpAWHAIIMOHHBIE uncia. Kakwe u3
TUX KOMIUIEKCOB SIBJIAIOTCS OKpalleHHbIMU. Ha3BaHue, cTpoeHHe, OKpalIMBaeMOCTh U
marauTHbIe cBoiicTBa Komiuiekca Ko[CuCl,]? Kakoii B ruOpuIn3aiuy B 5TOM KOMILIEKCE.
2. IlepBblii 3aKOH TEepMOJMHAMHUKU. BHyTpeHHsiss sHeprus u HSHTanbnus. Kpurepuu
CaMOIIPOMU3BOJIBHOTO TPOTEKAHUS XMMMUYECKUX peakUuid. DHTAIbOUNHBIA U SHTPONMUHBIN
(haKkTOpbl XUMUYECKUX PEAKITHIL.
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3. Kak o6pasyercs kommiekc K[AI(OH)4] u xakue opOuTanu aqtOMUHHS y4aCTBYIOT B €rO
oOpa3oBaHuM. YKazarb TUN THOpPHAM3ALMU, OKpAIIMBAEMOCTb, MAarHUTHBIE CBOMCTBa U
IIPOCTPAHCTBEHHOE CTPOEHUE KOMIUIEKca.3

4. OCHOBHbBIE TIOJIO)KEHUSI KBAaHTOBO-MEXaHUYECKOW TEOpHHM CTpOEHHS aTroMoB bopa.
Anepnas Mozaens aroma. CTpoeHHE f1pa, MAacCOBOE YMCIO, MPOTOHBI, HEUTPOHBL. M30TOMBI.
ATOMHBIE MacChl JIEMEHTOB, BHECEHHBIC B MEPUOANYECKYIO cucteMy. Kakum oOpa3oM creKTpsl
aTOMOB ChITPAJIM POJIb B CTaHOBJIEHUU Teopuu bopa?

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

DK3AMEHAIIMOHHBINA BUJET N29

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

2. 3akoH ['ecca u cnencTBus u3 Hero. DHeprus [ m66ca peaknuu CaCO3 = CaO + CO; paBHa
AGXpO = - 28,55 x/Ix. PaccunraTthe 3HaueHue KOHCTaHTBl paBHOBecus K, mpu T=500 n 1000K.
Onpenenuts HanpaslieHUE mporecca. Yemy raBHa paBHOBECHAs TEMIIEpATypa 3TOU peakiu?

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

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

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

D9K3AMEHAIIMOHHBIA BUJET N30

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

2. Teopus kpuctaumdeckoro nois. [Ipuposa XuMCBSA3U KOMILIEKCOOOPa30BaTeIlb - JIUTaHI.
Pacmieruienne d-momypoBHSL KOMILIEKCOOOpa3oBaTelisi B OKpY)KEHUHM Juranaamu. llapamerp
pacuierienus. Pacmiernienne d-moJypoBHS KOMILIEKCOOOpa3oBaresss B OKTadIPHUECKOM U
TETPAdIPHUUECKOM OKpY>KEHUH JuranaaMu. CIeKTpOXUMUYECKHNA PSIJT JIMTaHIOB.

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

4. Mapranen. [Ipupoausie pecypcsl. [lonydyenue, mpuMeHeHHE U XUMUYECKUE CBOMCTBA.

5. 3aBHCHMOCTb MMapaMeTPOB paCLIEIUIEHUs OT MOJI0KEHUS JUTaH/Aa B CIEKTPOXUMHUECKOM
psny. Beicoko- u Hu3kocnmuHOBbIe KoMiuieKchl. OObscHuTh Ha mpumepax [Cr(NHs;)s]Cls u

[CY(OH)G]C|3

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

1. SAnepnas mognens aroma. CTpoeHHME s1pa, MacCOBOE YHCIO, NPOTOHBI, HENTPOHBI.
Crtpoenue aroma Bogopona. [loctynarer u Teopus bopa. Crnektpol atomoB. M3oTomnbl. M306apshi.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPHUOJUUECKYIO CUCTEMY.

OHepreTuyeckas CTPyKTypa aTOMOB. YPOBHU M IOJAYPOBHHM SHEPIHH. BBIpOXKIEHHBIE
cocroaHus. Yucno AO Ha ypoBHAX M MOAYpPOBHsX (B oOonoukax M nojpo0osoukax). ImaBHoe,
OopOUTaIbHOE W MarHWTHOE KBAHTOBbIE YHCIIa KaK XapaKTEPUCTHKU COCTOSHHUS JJIEKTPOHOB B
atome. CrivH 31exTpoHOoB. [IpuHnun [Taynu. EMKOCTB 351eKTpOHHBIX YPOBHEHN, oaypoBHEN U1 AO
o ’ekTpoHaM. [Ipaswmiio I'yHaa. BzauMocBsa3b KBaHTOBBIX uKcen. [[puHIMIT HEONpeAeTIeHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHMSI JIEKTPOHOB B aToMax. ODJIEKTPOHHOE
obnako. [I'pannuynas moBepxHOcTh. IlnmoTHocT BeposTHOCTH. DYHKIUS paauaIbHOIO
pacnpeneneHusl MIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPreTUYECKHE YPOBHH, IOLYypPOBHH,
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atomHbie opOuTanu. @opma u opueHTarus AO. OCHOBHBIC ¥ BO30YKICHHBIE COCTOSIHUS aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHU OTPAKAIOT?

MHorosnextpoHHble aromsl. llopspok 3aceneHust ypoBHeW, mnoaypoBHedl u  AO
anekTpoHamu. IlpaBuno KieukoBckoro. IlpuHiunel 3amoiiHeHUst opOuTaleld 3JIEKTPOHAMHU.
WonHast cBsI3b, KaK KpalHUIA CTydail KOBaAJIGHTHOU CBsi3u. OCHOBHBIC M BO30YK/IEHHBIC COCTOSHUS
atomoB. [lepmoanueckuil 3akoH W mepuoaudeckas cucreMa MenpaeneeBa. [lepuoa, rpynmnel u
noarpynmbl. CeMeicTBa 3JEMEHTOB. JJEKTpOHHBIC (opMyIbl. [IpHYMHBI MEPHUOIUIECKOTO
M3MEHEHUSI CBOMCTB 3JIEMEHTOB. [leproaAMYHOCTh B U3BMEHEHUH Pa3MepOB aTOMOB, X HOHU3ALUHY,
CPOJICTBA K BJIEKTPOHY U 3JIEKTpoOoTpuLaTenbHOCTH. [lIkana 351eKTpooTpruLIaTeIbHOCTH.

2. Ilpuposia XUMHUYECKOM CBSI3U, YCIOBUE U CIIOCOOBI €e BO3HUKHOBeHUs. [lyinHa, yron u
sHeprust cBsi3u. OCHOBHBbIE THUIBI XUMHYECKOW cBsi3u. MonHas cBsizb. KoBasieHTHast CBsI3b.
OOMeHHBIE M JIOHOPHO-AaKLIETITOPHBIM MeXaHM3Mbl €€ BO3HUKHOBeHHS. PacnapuBanue
251eKTpoHOB. CriocoObl 00pa30BaHUsI XUMUYECKOW CBS3H U MEPEKPHIBAHUS SJIEKTPOHHBIX 00JIAKOB
(aromHBIX opbOuTaneil). ¢ u -cBa3u. OnuHApHbIE U KpaTHbIe CBs3U. [lepekpbiBaHNe U MPOYHOCTH
(nmuHa) cBsi3u. MeToJ BaJleHTHBIX CBsA3eH. JJOHOpHO-aKIenTOpHAs CBSI3b.

Merammueckas  cBsA3b. KoBajeHTHass M 3JEKTPOCTaTHUYECKash  COCTABIISIOLINE
MeTaJIIMYECKON cBsi3u. Onpeenenre nopsiIKoB XUMUYECKOW COCTAaBIISIIOIIEH CBSI3U B METAJLIAX C
nomoibto Meroga MO JIKAO. BunusHue mnopsiika CBA3M Ha IMPOYHOCTHBIE M TEPMUUYECKHE
IIOKa3aTeJId METAJLIOB.

Bogoponnas (MexMonekyisipHas W BHYTpUMOJEKyispHasi) cBsa3b. (CmnocoObl ee
BO3HUKHOBEHUsI. BinsiHME BOJOPOJIHBIX CBsi3e Ha CBOMCTBA BEIIECTB (HA MPUMEPE BOJBI).
Pe3zonancHbie cTpyKTypbl. CBSI3b B 3JEKTPOHOS(HUIUTHBIX MOJIEKYIax. Teopusi ruOpUIN3aIUH.
HamnpaBneHHOCTh M KpaTHOCTb XUM. CBsi3u. ['eomeTpust mosiekya. CTpoeHHe U XUMHYECKasi CBSI3b
B COCIMHEHMSIX. MeTo/ BaJeHTHBIX CBS3€M WM CIIMHOBAas TEOPHUs BaJeHTHOCTU. [lonsipHOCTH
CBSI3M U TOJSIPHOCTH MOJICKYJ. JlumosibHbIE MOMEHTHI. MeTol MOJICKYIsIpHBIX opboutaneir (MO
JIKAO) B mOpuioKEeHUU K JABYXaTOMHBIM MOJIEKYJIaM M MOJICKYJSIPHBIM HOHaM BOAOPOA,
KHCJIOpO/1a, a30Ta UX UOHOB U renus. Cesi3piBatomye u paspoixistoniue MO.

3. Kommnekcubie coequnenus. KommiekcooOpa3oBarens u nuranjbsl. KoopanuannoHHoe
YUCIIO U IEHTAaHTHOCTb. MOHO- MOJIMICHTAHTHBIC JIUTaHAbl. BHYTPUKOMIUIEKCHBIE COEIMHEHUS U
XeNarsbl.

. Kimaccudukanus u HoMeHKIaTypa KOMIUIEKCOB B 3aBUCUMOCTH OT MPHUPOJIBI JIMTAHIOB
(akBa-, aMHHO-, THIPOOKCO-, anua0- U Ap.). OAHO- U MHOTOsAepHbIe KOMIUIEKCh. KiacTtepsr.
W30momamu- 1 reTeponoaucoeIMHEHHUS.

Juccoumamnusi KOMIUIEKCHBIX coequHeHuid. KoHCTaHTa HECTOMKOCTHM KOMILIEKCHOTO
COCIMHEHMS, KOHCTaHTa YCTOMYMBOCTU. Pacmajg KOMIUIEKCHBIX coeauHeHui. JlaOuibHOCTH
KOMIUIEKCOB. /[BOMHBIE COJIH.

Teopus kpuctamnmueckoro nosst. [lpupona XUMCBS31U KOMILIEKCOOOpa30BaTeb- JIUTaH/.
Pacmiennenue d-moaypoBHsS KOMILTEKCOOOpa3oBaTess B OKTAdAPUYECKOM M TETPadApUIECKOM
oKpykeHuu nuranaamu. [lapamerp pacmierienrs. CIeKTPOXUMUUYECKHI PSJT TUTAH]IOB.

3aBHUCHUMOCTD MAPaMETPOB PACHICTUICHHS OT MOJIOKEHUS JINTAHA B CIIEKTPOXUMHUYECKOM
pAly ¥ OT CTENEHU OKHUCIEHHUS IEHTPAIBbHOTO HOHA- KOMIUIEKCOOOpazoBarens. Bricoko- u
HU3KOCIIMHOBBIE KOMILUIEKCH U OOBSICHEHHE MX MAarHUTHBIX U ONTHYECKHX CBOWMCTB B TEOPUU
KPUCTAJUIMYECKOTO MOJIS.

MexaHu3M B3aMMOJCHCTBHSI KOMILUIEKCOOOpA30BaTeNlb — JIMTAHIbI B TEOPUU BaJICHTHBIX
cBs3edl. TUMUUHBIE MOHBI-KOMILIEKCOOOpa3oBaTenu, rudpuauzanus ux AQO, MpOCTPaHCTBEHHOE
CTpOEHHE KOMILJIEKCOB. BHemHe- M BHYTPHOPOUTAIbHBIE KOMIUIEKCHl. BBICOKOCITMHOBBIE H
HU3KOCITMHOBBIE KOMIUIEKChl. MarHUTHBIE CBOMCTBA.

KommnekcooOpazoBanue. M3omepusi KOMIUIEKCHBIX coenuHeHui. Lluc — u Tpanc-
n3omepus. OnTryeckast 30MEPHs U XUPaTbHBIE aTOMBI-KOMILIEKCOOOpa30BaTEH.

4. Xumusi 5JIEMEHTOB U UX COCTMHEHUI.
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OOmiast xapakTepUCTHKa 3J€MEHTOB [-A TpYIIBL: 3JIEKTPOHOE CTPOCHHUE, MPHUPOTHBIC
pecypchl, CHocoObl TMOJyuyeHus, (U3MUEeCKUe CBOWCTBA, B3aUMOJACHCTBHE C TMPOCTHIMU
BeIlleCTBAMU U BooH. [Ipumenenue.

[Tonydyenue u cBOHCTBa BOJAOPOJHBIX M KHCIOPOJHBIX COCAMHEHUM 3JIEMEHTOB 1-A
rpynmsl. 'mapookcuns! u conu. Illpumenenue.

OOmas xapakTepucTUKa 3JeMEeHTOB 11-A rpymmbl: 3J€KTPOHOE CTPOEHHUE, MPUPOIHBIC
pecypcel, CHoOcoOBl TMONy4YeHHs, (U3UYECKHE CBOWCTBA, B3AaUMOACHCTBUE C IMPOCTHIMHU
BeILlECTBAMU U BOJIoHM. [Ipumenenue.

[Tonyyenue u CcBOMCTBAa BOJOPOAHBIX M KHUCIOPOAHBIX COCAMHEHHH 3JieMeHTOB 11-A
rpynmsl. 'napookcuasl u conu. [Ipumenenue.

OOmast xapakTepucThKa »3JeMeHTOB 111-A  moxarpymmel: 3JEKTPOHOE CTPOCHUE,
MPUPOJIHBIE PECYPCHI, CIIOCOOBI MOTYYeHHsI, PU3NUECKIE CBOMCTBA, B3aUMOJICHCTBUE C IPOCTHIMU
BellleCTBAMU U BooH. [Ipumenenue.

bop. Amnnorponus. [lonydenue u cBoiicTBa. BzauMoaelcTBue ¢ MpOCTHIMU BEIIECTBAMH,
BOJIOM, KUCIOTaMu U mienoyamu. OKCHA, THAPOKCHIBI, COTH OOPHBIX KUCIOT. [Ipumenenue

Bogoponusie coenunenust Gopa. Ilomydenue, 0ocoOEHHOCTH CTpPOEHHMs, CBOWCTBA,
IIPUMEHEHUE.

AnromuHuii u ero coeaunenus. llomydenwe, ¢uznyecKkue M XHUMHUYECKHUE CBOWCTBA,
pUMEHEHHE. AJIFOMOCUINKATHI. LleoauThl.

OO6mias xapakTepucTuka 31eMeHTOB 1V-A TpyIbl: 3JIEKTPOHOE CTPOCHHE, MPUPOTHBIC
pecypebl, cmocoObl  mosrydeHus, (U3MYECKHe CBOWMCTBA, B3aUMOICHCTBHE C  TMPOCTHIMHU
BEILECTBAMM, BOJIOM, KUCIOTaMH, enoyaMu. [Ipumenenue.

Kpemnuuii u ero coenunenus. llomydyenue, ouncrka, npuMeHenue. B3anmonencTsue ¢
MPOCTHIMU BEIIECTBAMH, BOJOH, KucioTamMu M Imenoyamu. Oxcuabl U ruapokcuabl. KapOu.
Cunukarsl, CTEKJI0, KEpaMHKa.

I'epmanuii, onoBo u cBuHel. [lonyyenue, ouncTka, IpUMEHEHUE. XapaKTepHbIE CTEIEHU
OKHUCJIEHUs. B3aumopeicTBUe C MNPOCTHIMM BELIECTBAMM, BOJAOM, KHCJIOTaMU U IIEJIOYaMHU.
Oxcunpl U ruapokcubl. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE cBOMcTBA. OOIas XxapaKTepucTUKa
2JIEMEHTOB V-A TpyNmbl: 3J€KTPOHHOE CTPOEHHUE, IPUPOJHBIE PECYpPChl, CIIOCOOBI MOIYUYEHMUS,
CTETEeHH OKHCIIEHUs, (PU3nUecKrue CBOMCTBA, B3aUMOCHCTBHIE C POCTHIMU BEIIECTBAMU U BOJIOM.
IIpumeHeHue.

Azor.  Ilpupoanbsie pecypcwl. Ilomyuenume. Crpoenue wmonekyiasl (BC u MO).
B3aumoneiictBuss ¢ mpocteiMu BemiectBamu. KapOuapl 1 HuTpuabl. CTeneHH OKHUCICHUS U
YCTOMYMBOCTb COEIMHEHUH, COAEPKAIIUX a30T.

Bonoponneie coeauHeHMs: amMMHaK, THIpa3uH, THIPOOKCHUIAMHMH, a30THOBATHCTAs
kucaoTa. Mx nosryuenue, cBONCTBA U IPUMEHEHHE.

Oxcuapl U ruapokcubl azota. CTpoeHue ux Mojiekyil. A30THCTast U a30THas KUCIOTHI,
UX COJIU, NTOJIyYE€HUE, CBOMCTBA TEPMUYECKasl YyCTOWYMBOCTh. B3anMoaecTBue a30THON KUCIIOTBI
¢ Metasiamu. [lapckas Bogka.

®ocdop. Amnorponus ¢ocopa. DIeKTpoHHbE KOHUrypanuu. BiaumoneiictBue c
MIPOCTHIMU BEIIECTBAMHU, BOJIOU, KUcIoTaMu U 1enodamu. Coenunenus dochopa ¢ BOAOPOIOM U
UX CBOWCTBA.

®ochop. OKCUabl U THAPOOKCUIBI, CTPOCHUE WX MOJIEKYJ, (PU3NYECKHEe U XUMUUYECKHUE
coiictBa. PocdopHoBatucras, ¢ocdopucras, ¢ochopHas u nomupocdopHsie KucIoTH. WX
CTpOeHHE U cBoKcTBa. [IpuMeHenue.

[Toarpynma Meimeska. [lonyuenue. [Ipumenenne. @u3nyeckue U XMMUYECKUE CBOMCTBA.
['unpunbl, okcuabl, THAPOKCU L. OKHUCIUTETbHO-BOCCTBHOBUTENbHBIE CBOMCTRA.

OOmast xapakrepucTuka »sieMeHTOB VI-A  moArpynmel: 3JIEKTPOHOE CTPOEHHE,
INPUPOJIHBIE PECYpPChl, CIOCOOBI TMOJNY4YEeHUs, (PU3NUYECKHEe CBOWCTBA, CTENEHU OKUCIICHHUS,
B3aMMOJIEMCTBHE C IPOCTBIMU BellecTBaMU U Boiol. [IpumeHenue.
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Kucnopoa. Ilonydenue. Ilpumenenune. DieKTpoHHAs KOHPHUTypamus U OCOOCHHOCTH
cTpoeHust MoJieKybsl kuciaopoaa (Mmeroasl BC u MO). O30H - monyuenue u cBoictBa. OKCHIIBI,
NEPOKCH/IbI, HAATIEPOKCHU/IBI — IIOJIyUE€HUE, CTPOEHUE U CBOWCTBA.

Cepa. Ilpupoansie pecypcsl U nonydeHue. OcoOEHHOCTH 3JEKTPOHHOM KOH(pUrypanuu,
TUIIMYHbIE CTENEHU OKHUCIeHus. Auorponusd. l'omouenu ceppl B INPOCTOM BEIIECTBE U
coeuHEHUsAX. B3aumoneicTBue ¢ IPOCTBIMU BEIIECTBAMH, BOJOM, IIENOYAMH M KUCJIOTaMH-
OKHUCIIUTEISIMU.

Ceposonopoa. [Tommcynshuner [lomyuenue u cBoiictBa. OKCHIBI M THIPOOKCUIIBI CEPHI,
CTPOEHHUE MOJIEKYJI, T0JIy4EHHE, CBOMCTBA.

Cepnucras, cepHasi, IOJIMCEPHBIC, HAJACEPHBIE KMCIOTHI, UX KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHbIE cBOMcTBA. CpeHue u kucible coiu. [lonydyenue, cBoiicTpa.

Bopna, nepekuces Bonopona. OCO6EHHOCTH CTPOEHUs W aHOMalIuu cBoicTB. [lomydenue,
ucnonb3oBaHue. JKECTKOCTh BOJBI U METOBI €€ YCTPAHECHMUS.

OOmast xapakrepucTuka »d3JeMeHTOB V11-A moAarpynmel:  3JIEKTPOHOE CTPOEHHE,
IPUPOHBIE PECYPCHI, CIIOCOOBI OTYYEHHUs, (PU3NIECKHE CBOWCTBA, B3AUMOJICHCTBUE C TIPOCTHIMU
BelecTBaMu U Bojoil. Crenenu okucnenus [Ipumenenue.

@top. Ilonydyenue. DnexkTpoHHas KoHpurypamus u crpoenne Moisekyisl (BC u MO).
B3anmoaeicTBue ¢ NpOCTBIMU M CIOKHBIMM BeniecTBaMu. PTOPHUCTBIA BOJOPOJ, IUIABUKOBAs
KHCJIOTA.

Comnu. Uatepranouasl. [Ipumenenue.

Xnop, opom um won. Ilomyuenue. DnekTpoHHas KoHpurypamus. CTpoeHHE MOJCKYIL.
XVMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB. BomopoaHble COEIMHEHUS, TajJOr€HOBOIOPOIHBIE
KHUCJIOTBI U UX COJIH.

KucnoponHbie coelMHEHNs TaJIOT€HOB- OKCUIBI U TUApoKcuabl. Iloryuenue u cBoiicTsa.
OTtHocuTenbHAs cHjla KUCIOPOACOoAepkKaIIUX KUCIoT. Colu U UX TUIPOIIH3.

XapaKkTepUCTUKAa  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWMCTB TaJIOTEHOB M HX
COCIMHEHUN Y CTOMYUBOCTh COCIMHEHHUH B 3aBUCUMOCTH OT NPUPOJBI ajJOreHa U CTEIEHU €ro
OKHCJICHHUS.

OOmias xapakrepuctuka O-amementoB. [lepexomHble MeTalIbl, HX AIIEKTPOHHbIE
KOH(pUrypauuyu 1 3aKOHOMEPHOCTH B U3MEHEHUHU SHEPTUM KPUCTAUIMYECKUX PEIETOK, MPUPO/IbI
XUMHUYECKON CBSI3M, TEMIepaTyp IUIaBJICHUS, KHUIEHHS, XUMUYECKOM AaKTUBHOCTH, CTENEHEH
OKHCJICHHUS, CTAHIaPTHBIX JIEKTPOAHBIX TOTEHIINAJIOB.

Turan, uupkonuii, radpuuil. OnekTpoHHble KOoHuUrypauuu. CTENeHH OKHCIEHUS.
[Tosryuenue u ouncTka. 30HHasA IUIaBKa. TpaHCIOPTHBIE peakuuy. B3aumozaeicTBie ¢ npocTbIMU
BellecTBaMM, BoJoM M kuciaoramu. Kapounpl. Koppo3noHHble cBOWCTBa U MacCCUBHOCTh TUTaHA.
IIpumeHeHne

Jluokcua TUTaHa, €ro CBOMCTBA, PEaklMM C W3MEHEHHWEM U 0€3 M3MEHEHHUs CTETCeHEH
okucineHuss TuTaHa. OKCHIBI U THUJIPOOKCHUIBI TUTaHA, LUPKOHUS M TadHUSA, MX KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [IprMeHenue.

Xpom, monubneH, Boiabdpam. Ilomydenue. IIpumenenue. Peppoxpom. dusmueckue
CBOICTBAa M XMMMYECKas aKTUBHOCTb. ODJIEKTPOHHbIE KOH(UIypaluu M CTENEHH OKHUCICHHS.
B3aumopneicTBue ¢ IpPOCTBIMU BELIECTBAMH, BOJOM M KHciaoTaMu. KOppO3MOHHBIE CBOMCTBA.
ITaccMBHOCTH METAJLIOB.

Oxcnapl W TUIPOOKCHABI MapraHila, HX KHUCIOTHO-OCHOBHBIE M OKHCIMTEIBHO-
BOCCTAaHOBUTENbHBIE CBOMCTBA. [IMOKCHA MapraHila MaHTaHaThl U nepMaHraHatsl. KapOoHWIbI 1
coiu Mapranua (II). Ilpumenenne.

XKeneszo, k0b6anbT, HUKENb. DIEKTPOHHBIE KOH(UTYPALIUH.

IIpuponnbie pecypcsl u mnoayueHue. OuncTtka. BzanMmopelicTBue ¢ NpOCTHIMU
BellecTBaMM, BOAOW U Kucioramu. YyryH, cranp, sxenezo. dDepportutan, ¢deppoxpoMm u
deppomapranen. [Ipumenenue. Kopposus craneil u ux 3ammra oT KOPpO3UH.
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Kene3o, ko0anmpT, HUKETb. OIEKTPOHHBIE KOH(MUTYpAllMM W CTENEHU OKUCIICHHUS.
Kommekcubie coenunenus. KapOGonumnbl.  OKHUCIMTENHbHO-BOCCTAHOBHUTEIbHBIE — CBOMCTBa
coelMHeHUH 1 n3MeHenue ycrounoctu coenuHenuit (11 u IIl) B cemeiicTBe xenesa.

Oxcupl, THAPOKCUIBI, TaJOTEHUIBI U COJIU XKelle3a, KoOanbTa U HUKelnd. [[BoiiHble conu,
kBacupl ['uaponus coneil. XUMUYECKUE CBA3U B COCITUHECHUSX.

OOmas XxapakTepHUCTUKa IUIATUHOBBIX MeTauioB. [Ipupoanbie pecypchl U IMOJIydeHUE.
DNEeKTpOHHBIE KOH(UTypanuu, HM3MEHEHHE YCTOWYMBOCTH CTEICHEW OKHUCIICHUS JJIEMEHTOB.
B3auMozeiicTBre ¢ IpOCTHIMU BELIECTBAMHU, BOJOM U KucioTaMu. KoMIieKCHbIe COeAMHEHUS.

Huuk, xagmuii, pryrs. IlpupoaHble pecypcbl U IOJIyd4€HHUE. JIEKTPOHHbBIE
koH(purypanuu u crenenu okucienus. Coequnenus prytu (I u II). B3aumopeiictBrue ¢ mpocTeiMu
BEILIECTBAMM, BOJIOW, KUCIOTAaMU U 1ienoyamu. [IpumeHenue.

Tlanorenuapl, OKCHUIbI, THAPOOKCUIBI, COJIM U KOMIUIEKCHBIE COeIMHEHUS MeTaiuioB 1 1B
—rpynibl. X KHCIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIE CBOMCTBA U THUJIPOJIU3.
[Ipumenenue.

Menp cepebpo 3o0moto. [IpupoaHbie pecypchl M MOJydeHue. DieKTpopadUHUPOBAHUE
Meau. DJIEKTPOHHbIE KOH(QUIypalluu U XapaKTEpHbIE CTENEeHH OKHUCIeHus. B3aumoneiicTBue c
MIPOCTHIMU BEIIIECTBAMHM, BOJION KHUCIOTaMH, IIAPCKOW BOJKOW M C OKUCIUTEIISIMH B TIPUCYTCTBUH
KOMIUIEKCOOOPa3YIOIINX JTUTaHI0B.

["asiorenuapl, OKCHIBI, THAPOKCH/IBI, COJIM U KOMIUIEKCHBIE COCIMHEHHS IeMeHTOB 1B —
rpymmbl. VX KHUCIOTHO-OCHOBHBIE, OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M TUAPOIHU3.
[Ipumenenue. 1.52. Bonopon u ero nonoxxenue B [lepuoguueckoit Tabnuiie. CTpoeHre MOJEKYI
(BC u MO). Ilpuponnsie pecypcbl U METOAbl MOMYyYEHHUS M3 BOJbI, MPHUPOJHOTO Tasza, U3
MPOMBIIUICHHBIX OTXOA0B W 1ap. llpumenenuwe. Bomopon kak albTepHATUBHOE TOILIUBO,
BOJIOPO/IHAS] SHEPTETUKA.

DNEKTPOHHOE CTpOCHHE, (PU3NYCCKHE W XUMHUYecKHe cBoiictBa snemeHToB VIIA
rpynnsl. [Ipumenenue. Xumuueckoe cTpoeHrne KOMIUIEKCOB (propuioB kceHoHa XeF4, XeOF,.
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