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9. Uenu u 3agaumn yyeGHON AUCLUUNTTUHDI

Lensimu oceoeHusi y4ebHoU ducyuniuHbl S6/15IH0MCS:
— nokasaTb POSflb HEOPraHN4YEeCKON XMMUM B CUCTEME HayK,
— [Aatb npeacTaBrneHMe 06 OCHOBHbIX CBOWCTBax W MeTodax MWCCNeaoBaHUA HeopraHM4eckux
COeVHEHUN,
— Hay4YnTb UCMOSNb30BaTb 3IEMEHTAPHLIN 6a3MC 3aKOHOB M MOHATUMIA PU3MYECKON XMMUK (OObLIMHO 3TOT
6asunc HasbiBaeTcst obLien xmmuen), 4To HeobxoauMOo ANs YCBOEHMS U MHTepnpeTaunm yrinybneHHbIX
3HaHW Mo Apyrum pasgenam xumun. Kpome Toro, B Lienun ANCUUNNHbI BXOOUT
— bopmMMpoBaHME Yy CTYAEHTOB-XMMMUKOB MpeacTaBneHnss o6 ocHoBax M OCOBGEHHOCTSIX KaK LUMPOKO
ncnonb3yemblx, Tak U cneunguyecknx cnocobax cCMHTE3a HeopraHNYeCckux BeLLecTB; cnocobax O4nUCTKM
COEAMHEHWNI 1 NOMYYEeHNS BELLECTB 0CODOMN YNCTOThI.

3adayu y4ebHoU OucyunuHbI:

— U3y4eHue OCHOBHbIX 3aKOHO8 obwel (meopemuquKue OCHOGbI) u HG0,0B&HU'-/GCKOU xumuu;

— ¢hopmuposaHuUe MOHUMaHUsi ceolcme 3reMeHmos U obpa3yembiX UMU COeOUHEeHUU Ha
OCHoge rosioxeHUl obuwel xumuu. B ocHogy rnonoxeH [lepuodudeckull 3aKkoH, Kak OCHoea
Xxumudeckol cucmemamuku. Paccmampueaemcsi Knaccugbukayusi XUMUYECKUX 3/1eMeHMmOos,
rnpocmaeix, GUHaPHbIX U CIIOXKHbIX XUMUYEeCKUX coeduHeHul. [Jaemcsa obwas xapakmepucmuka
epynn anemeHmos [lNepuoduyeckol cucmemsbl. MI3yyaromces 0cObeHHOCMU XUMUU KOHKPEeMHbIX
asleMeHmos U ux Haubornee gaxHbix coeduHeHul. Cepbe3Hoe 8HUMaHue yodesnsemcs Xumuu
paduoakmueHbIX U CUHMEe3UpO8aHHbIX 35ieMeHmos. Yoensemcsi 6HUMaHuUe U3yqeHuro rnymed
passumusi HeopaaHu4yeckol xumuu, rnpobrieme rnosiy4eHUsi HoB8bIX HEOp2aHU4YeCKUX eew,ecms ¢
3apaHee 3adaHHbIMU cgolicmeamu (r1onyrnpo8oOHUKU, Heopa2aHU4YecKUe noauMepbl u m.n.).

10. MecTo yyebHOM AncuunuHbl B cTpykType OOI:

B61.0. — o6sasarensHasg YacTb 6a30Boi AncunnianHbl

11. MnaHunpyemble pesynbTaTbl 00y4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3ynbTaTaMyu OCBOEHUA obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHLUAMM) U UHAUKATOPaMM UX AOCTWKEHUA:

Kog HasBaHue Koga( WHankaTop(bl) MnaHupyemble pe3ynbTatbl 00y4eHus
KOMNeTeHLmu bl)

OrK-1 Crioco6HOCTH OlK- | Cucremaruszupyer u | 3HaTb: Kputepum CamMomnpon3BObLHOMO
AHAITU3UPOBATH U 1.1 | amammsupyeT pe3yIbTaThl | XUMUYECKUX PeaKUMi B pasnnyHbIX cucTeMax
HUHTEPIPETHPO- XUMHYECKHX YmeTb: nnaHuMpoBaTb  3KCMNEPUMEHT  Takum
BaTh Pe3yJIbTATHI IKCIIEPHMEHTOB, obpas3om, 4TOObl M3BMEYbL M3 HEro MakcuMyMm

XUMHYECKHX HaOmoZieHnH, a  Takke | MHopmauuu
SKCIIEPUMEHTOB, pe3yIbTAThI pacueroB | BnageTb: OCHOBHbIMM npuemamu 06paboTku
HAOJIFOICHUH U CBOWCTB BEILIECTB U | pe3ynbTaToB 3KCNepuMeHTa

n3MepeHui MaTepuagoB

OnMK- | Ipennaraer

1.2 | uHTepHIpeTanuo
COOCTBEHHBIX
9KCIIEPUMEHTOB u
PacUeTHO-TEOPETUUCCKUX
paboT ¢ WCIOIB30BaHIEM
TEOPETUYECKUX OCHOB
TPaIULMOHHBIX M HOBBIX
pazlenoB XUMHU

OlK- | ®opmyupyeT 3aKIIOYCHUS
1,3 | u BBIBOABI IO pe3yJNbTaTaM
aHaIM3a JIUTEPATyPHBIX
JIAHHBIX, COOCTBEHHBIX
9KCTIEPUMEHTAIBHBIX "
pacyeTHO-TEOPETHIECKUX
pabot XUMUYECKON
HaNpaBJIeHHOCTH.




OrK-2 Crioco6HOCTB OrlK- | Paboraer ¢ xumuueckuMu | 3HATb: OCHOBHbI€E npasuna TEXHUKN
NPOBEJCHUS C 2.1 BEIIECTBAMHU ¢ | 6e30nacHOCTM U OCHOBHblE MNPUEMbI BeOEHUS
coOmoIeHreM cobOmroieHneM HOPM | XMMWYECKOTrO 3KCNepnMeHTa.

HOPM TEXHHUKHU TEXHHKH 0€30I1acCHOCTH YmeTb: BbIMOMHUTb OCHOBHbIE paboThbl
Oe3omacHoCTH nabopaTopHoro NMpakTukyma no HeopraHuyeckomn
XHUMHYECKOTO 2.2. [TpoBoaANT CHHTE3 BEMIECTB | XUMWUU
JKCIIEPUMEHTa, U MaTepualoB  pasHod | BnageTb: OCHOBHbIMM MpuemMamy MNony4eHus
BKITIOYast CHHTE3, MIPUPOJIBI C | KONNUYECTBEHHbIX Pe3yrnbTaToB B 3KCNEepUMEHTE
aHaIN3, U3y4YeHHE UCIIOJIb30BaHNEM
CTPYKTYPHI H HUMEIOIINXCA METOINK
CBOICTB BEIIECTB
Y MaTepHaloB, 2.3 [TpoBoauT CTaHAapTHHIC
HCCIICIOBAHHE orepanuu TUTS
MPOLIECCOB C UX OIpe/IeTICHUs] XUMHUYECKOTO
ydacTHeM u ¢a3oBoro cocraBa
BEIIECTB M MaTepHaloB Ha
UX OCHOBE.
2.4 [IpoBoguT  WccnemoBaHUs
CBOICTB BELIECTB u
MaTepuaioB c
HCTIOH30BaHNEM
CepuitHOro Hay4HOI'O
obopynoBaHus
OrlK-3 Criocob6HOCTh OlK- | Ilpumensier teoperuueckue | 3HATb:  OCHOBHbIE  MeTOAbl  OnNpeaeneHus
MIPUMEHS T 3.1 " nonysMnupudeckue | 6a3oBbIX  CBOMCTB  BellecTB  (MSIOTHOCTMH,
pacdeTrHo- MOZENM IpH  pelleHud | AaBNEeHUs napa, KUCNOTHO-OCHOBHbLIX CBOWCTB U
TEOpETUICCKUE 3amadq XUMHYEcKO# | T.4.).
METOJIBI IS HarpaBJIeHHOCTH. YMeTb: NpoBOAUTbL pacyeTbl MO WU3BECTHOMY
N3yYCHUS anroputMy C MPUMEHEHMEM  KOMIMbIOTEPHbIX
CBOICTB BEIECTB Hcnons3yer cranmapTHOe | Nporpamma
W TIporieccoB ¢ ux | 3.2 nporpammHoe obecreueHne | BnapeTn: OCHOBHbIMU npuemamm
y4YacTHEM C pu penieHnu 3ajad | KosludecmeeHHoU  obpaboTku pes3ynbLTaTtos
HCTIOJIb30BaHUEM XUMHYECKOU aKkcnepumeHTa
COBPEMCHHOM HaTPaBICHHOCTH
BBIYUCITUTENbHON
TEXHUKU
Ol1K-6 | CriocoGHOCTB OlK- | IIpencraBusier pe3ynbTaThl | 3HATh: OCHOBHbIE MPMEMbl NOATOTOBKU AOKnaga
NIPEACTABIAT 6.1 paboThl B BHAE OTYeTa IO | MPU  MOMOLUN COBPEMEHHbIX KOMMbIOTEPHbIX
pe3yIbTATHI cTaHzaptHoii ¢Qopme Ha | nporpamm
cBoeil paboTel B PYCCKOM SI3BIKE. YMeTb: caMOCTOATENLHO MNOATOTOBUTL YCTHOE
YCTHOU u coobLeHre, conpoBOXaaeMoe nNpe3eHTaumnen.
MUCbMEHHOU 6.2 IIpencrasnser BnapeTsb: 3neMeHTapHbIMU HaBblkaMW
dopme B uH(OPMaNUIO XUMUUYECKOTO | CreunanncTa-goknagymka.
COOTBETCTBUU  C CONEepKaHUA C  YYETOM
HOpMaMH u TpeboBaHMH
MIpaBUIIAMH, oubmmorpaduueckoit
MPUHATHIMA B KYJIBTYPBI
podeCCHOHATBH
OM coo01ecTBe 6.3 IIpencraBasier pe3ynbTaThl
pabOTBI B BHIC TE3UCOB
JOKIIaa Ha pPYCCKOM U
AHIJIMHCKOM  sI3BIKax B
COOTBETCTBUH C HOpMaMH U
MpaBUJIAMH, TPUHITEIMH B
XMMHUYECKOM COOOIIECTBE.
6.4. I'oToBUT mpe3eHTanMIO IO

TeMe paboTel u
HpeCTaBIsIeT ee Ha
PYCCKOM M aHIVIMMCKOM
SI3BIKaX.




MK-2 Criocoben
MPOCKTHPOBATh U
OCYIIECTBIIATH
HaTpaBJICHHBIA
CHHTE3
XHUMHUYECKUX
COCIUHECHUM c
MMOJIE3HBIMHA
CBOMCTBAMH IO
PYKOBOJICTBOM
CIIeLMAIINCTa
0Oojiee  BBICOKOM
KBaJI(PUKAIAN

MK- CrniocobeH  1poekTHpoBaTh | 3HATb: OCHOBHbIE METOAbl CMHTE3a BaXKHEWLUMX
2.1 HaIpaBJICHHBIH CUHTE3 | HEOPraHU4YEeCKNX COEaUHEHWNI
XHMHWYCCKUX COCI[I/IHCHI/Iﬁ C
3aJJaHHBIM HabopoMm | YMeTb: NpOBOAUTbL HEOPraHMYECKUn CUHTE3 Noa
CBOICTB B paMKax | pykoBoACTBOM 6Gonee OMbITHOrO HacTaBHMKA
MOCTABJICHHOH 331a4u (nabopaHTa, acnMpaHTa-KOHCyfbTaHTa W. T.4.)
MK-
2.2 CnocobeH  ocymiecTBisATh | BnageTb: OCHOBHbIMKM HaBblkamu paboTbl B
HanpaBJIeHHBIA CHHTE3 | Fpynne cneumanmcToB-XUMUKOB
XHUMHUYCCKUX COG,HI/IHCHI/Iﬁ
10 3aJaHUK0 CIIenuaaucTra
Oonee BBICOKOM
KBaJH(PUKALIA

12. O6beM agucUUNNHbLI B 3a4eTHbIX eanHuuax/yac — 14 3.e./ 504 v.

dopma NpoMeXyToUYHOMN aTTecTaummn: ak3ameH (cemectp 1 n cemectp 2).

13. TpypoemkocTb No BUAamM y4ebHon paboTbl

TpyaoemKocTb
Bug yuebHom paboTbl Bcero 1 Mo CeMGZCTpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 304 152 152
Jlekummn 50 50
& ToM YnCHe: npakTuyeckmne
" | nabopaTopHble 204 102 102
CamocTtosaTenbHas pabota 128 64 64
B TOoMm uncne: kypcosasi pabota
dopma NpoMEXyTOUHOM aTTecTaunmn: 72 36 36
(3k3ameH — 72 yaca)
Wtoro: 504 252 252

13.1. CopeprxaHMe AUCLUMIIUHDI

n/n Peanusauyusa
HanmeHoBaHue pasaena
OUCLMNITUHBI C
pasgena CopepxaHue pasgena gucUmniivHbl MOMOLLbIO
OVNCLUUNINHBI o
OHMalH-Kypca,
QYMK*
1. Jlekuun
1.1 | BeeneHue ®dopMmbl cyllecTBOBaHUA MaTepun. XuMmnyeckas popma https://edu.vsu.ru/
OBWXeHus, ee ocobeHHocTn. OnpeaeneHne xummn. 3agaym coursel/view.php?
xummn. OBLas XxMMmmsa — TeopeTudeckuin pyHoaMeHT XMMUYECKON id=11068#section
Hayku. XumMmuyecknii u nsmko-XxmMMnu4eCcknin Metoapl -2
nccnegoBaHus.
1.2 | Xumuyeckas ATOMHO-MonekynspHasa Teopusi. Xummuiecknin anemeHt. lNpoctoe
amomucmuka BewecTBo. Annotponuda. [asoBble 3akoHbl. Ymncno Asoragpo.

Monb. MonspHasi macca. CoBpeMeHHasa XxmMmmyeckas aToMUCTMKa.
AToM, Monekyn, kpucTtann. MonekynsipHass U HeMorekynspHas
¢dopma kpuctannoB. [loHaTMe O ¢al3e — HocuTene CBOWCTB
BewecTBa B  KpucTannax  HEMONEKYNSAPHOM  CTPYKTYpbl.
Xumundeckoe coeavHeHue. CTPyKTypHble hopMynbl MOMEKyn u
KpuCTannoxmmMmyeckoe cTpoeHme Belectea. CtexmomeTpuyeckue
3aKOHbl U UX COBpeMeHHas TpakTtoBka. CoeanHeHnsi NOCTOAHHOIo
N nepemMeHHoro cocrtaea. Kpucrannoxmmmyeckoe CTpOeHUE W
cBOMCTBa BeuwlecTBa. [loHATME O AedeKTax KpuUcTanmyeckown
CTpYKTYpbl. O6n1acTb roMOreHHOCTU (ha3 NnepemMeHHoOro cocTana.



https://edu.vsu.ru/course/view.php?id=11068#section-2
https://edu.vsu.ru/course/view.php?id=11068#section-2
https://edu.vsu.ru/course/view.php?id=11068#section-2
https://edu.vsu.ru/course/view.php?id=11068#section-2

1.3

Xumundeckas
TepMoauHaMmka

OCHOBbI TEPMOXMMUUK. DK30 - U SHOOTEPMUYECKNE peaKkLmMn. 3aKoH
JlaByasbe-Jlannaca. 3akoH [ecca. AQOMTUBHOCTL TEennoBbIX
a(ppeKkToB B MHOrocTagmiHbIX npoueccax. TepmoanHammuyeckme
CUCTEMbI: U30MMPOBaHHbIE, 3aKpbITble, OTKPbIThE. M300apHbie u
M30XOpPHbIE MpoLecchl. TepMmognHammuyeckas n TepMoOXMMmnyeckas
CUCTEMbI 3HAKOB. DYHKUMWM COCTOSIHWUS. BHyTpeHHss aHeprus u
SHTanbNMs. JHTanbnNuiHble guarpammbl. TennoTta u paboTa, ux
B3aMMOCBSA3b. 1-0€ Hayano TepMoauHaMWUKU. 3aKOH COXpaHeHus
aHeprun. Kputepuin HanpaBneHHOCTM XUMWYECKOro mnpouecca.
MpuHunn Beptno-TomnceHa, ero orpaHUYEHHOCTb.

OHTpONMsi  cUCTEeMbl. 2-0e Hadvano TepMoguHamuku. Poct
3HTPOMUM — KPUTEPUIA HanpaBreHusi npouecca B M30SIMPOBaHHbIX
cuctemax. Ctatuctnyeckasi UHTepnpeTaunst SHTPONUN.

[Bnxyuias cuna npouecca B 3aKpbITbIX CUCTEMAX. QHTaNbMUMAHbIN
M SHTpONUMHBLIA dakTopbl. CBoboaHasa 3Heprusi [nbbGca, ee
YMeHbLUEHNE MpK CaMOMnpom3BOSbHbIX npoueccax. CBoboaHas
aHeprus enbmronbua. CtaHgapTHaa cBobogHasa aHeprusa. Mepa
yCcTOM4MBOCTU coeauHeHus. CBoboaHas u cBsidaHHasi 3Heprus.
MakcumansHas paboTa, coBepLleHHas CUCTEMOW.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-6

1.4

Xumundeckas
KUHEeTUuKa

CkopoCTb U MexaHusM xumudeckon peakumn. CKOpoCTb U
KOHLIEHTpaLusa pearvmpyloLwmx BewecTB. 3akoH [OEeWCTBYHOLLMX
mMacc. MonekynspHocTb peakuun. [Nopsaok peakumm 1 MexaHusm
npouecca. Jlumutupytowas craguss MHOTOCTaguMHbIX peakuuu.
CkopocTb peakuun n Temnepatypa. PacnpegeneHve mMonekyn no
aHepruam  (Makcsenn, bonbumaH). O3Heprus  akTuBauuu.
AKTUBHbIA KOMMMEKC. YpaBHeHne AppeHnyca. QHepreTuyeckun u
3HTPOMUIHBLIN YneHbl ypaBHeHus. Katanus. KatanusaTopsl.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-3

15

Xumundeckoe
paBHOBeCUe

Ob6patumble n HeobGpaTumble npouecchl. CBA3b 06paTUMOCTM C
paBHoBecMeM. WCTMHHOE U TnOXHoe paBHoBecue. Kputepum
yCTaHOBMNeHUs paBHoBecua peakumn. CBsA3b KOHCTaHTbl U
cBoboaHom aHeprun M'mbbca. dakTopbl, BAUSIOLINE HA MOSTOXEHWE
paBHoBecus. MpuHunn Jle-WaTtense. N'eTepodasHbie paBHOBECUS.
[aBneHne  HacblweHHoro napa. [lpoueccbl  McnapeHus,
cybnumaumm, kuneHus, nnaeneHuns. dasoBas guarpamma BoAbl.
MpaBuno ¢a3s [wubbca. [loHaTME ©  TepmoavHaMUKe
HepaBHOBECHbIX NPOLIECCOB.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-7

1.6

PacTtBopbl

TepMogHaMNYECKNA U KMHETUYECKUA acnekTbl hopMUpoBaHnSA
pacTBopoB. CnocoObl BbIpaXeHUS KOHLEHTpauuM pacTBOPOB.
PactBopeHve kak U3MKO-XMMUYECKMI NpoLecC. JHepreTuka
npouecca pactBopeHus. [MoHsaTMe 06 ngeanbHOM, pas3daBrieHHOM
M peanbHOM pactBope. PacTtBopbl TBepable, Xuakue U
razoobpasHble.  TBepgble  pactBopbl.  [Buxywas  cuna
obpasoBaHnsi TBEpAbIX PacTBOPOB. Tunbl TBEPAbIX PaCTBOPOB.
TBepaoble pacTBopbl  3aMelleHus. YcnoBus  obpasoBaHus
HeopraHnyecknx TBepAblX pPacTBOPOB 3aMelleHus. [lpoueccol
yrnopsaoyeHuss B TBepAbIX pacTBopax. TBepdble pacTBOpbI
BHEAPEHWS], BblYUTAHWS.

Teopusa anekTponuTudeckon guccounauynmn. CTteneHb U KOHCTaHTa
anccoumaumm. 3akoH passegeHus OctBanbga. OcHOBbI Teopuu
CUNbHBIX 3NEKTPONUTOB, obpa3oBaHUe WOHHBLIX nap. Kaxyluascs
cTeneHb auccounauun. AmdoTepHble 3NEKTPONNTHI.
Ouccounauns MHOTFOOCHOBHbIX  KWUCIIOT, MHOTOKUCITOTHBbIX
OCHOBaHu, conen. CoOBpEMEHHbIE TEOPUM KUCIOT M OCHOBAHMMN.
ConbBocuctembl. [poTOHHast U anekTpoHHas Teopun. WMoHHoe
npovsBegeHne Boabl. BopgopoaHbii nokasatens. KucnotHo-
OCHOBHblE MHOWKATOPbl. WMOHHbIE B3aMMOOEWCTBUSA B KUOKUX
pactBopax. OBmeHHble peakuun mMexay noHamu. ObpaTumblie ©
HeobpaTumMble npouecchl. Peakuny HenTpanuaaumm u rmaponuaa.
CTteneHb 1 kOHCTaHTa rugponusa. NpounssegeHne pacTBOPUMOCTH.
Kngkue pacTBOpbI. Mpupopa XKNOKOro COCTOSIHMS.
KonnuratuBHble CBOWCTBa uaeanbHbIX pacTBOpoB. [aBneHue
napa. 3akoH Paynda. Kpuockonuss n abynnuockonusi. Ocmoc.
OcmoTnyeckoe gaerneHune. OcMmoTmnyeckuin 3akoH BaHT - Nodda.
OKkncnMTENbHO-BOCCTAHOBUTENBHbIE peakumi. HanpaBneHHOCTb

https://edu.vsu.ru/
course/view.php?
id=11068#section
-9
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npoLeccos, CBSI3aHHbIX ¢ nepegaven 3NIEKTPOHOB.
AnekTpoxumMudecknii pag HanpsbkeHun. PaBHoBecue Ha rpaHuue
mMeTann - pactBop. CtaHAapTHble 3NEKTPOAHblE MOoTeHuManbl U
cBobogHas aHeprus nmbbca. BOC ranbBaHNYECKOro 3fiEMEHTA.
YpaBHeHune HepHcTa. PasnuyHble cnocobsl ypaBHuBaHus OBP.
OnekTponus pacniaBoB U BOAHbLIX pacTBOPOB cornel. iHepTHble u
aKkTuBHble anekTpoabl. [loTeHuman pasnoxeHud. fsneHue
nepeHanpskeHus. 3akoHbl Papages.

1.7.

OrnemeHTapHble
npeacTaBneHuns
O CTpOEHUn
aToma n
COCTOSHUM
3NEKTPOHOB B
aTome

PasBuTtue npeacrasneHun o cTpoeHMn atoma. BonHosas npupoaa
anekTpoHa. BonHoBas yHKUMST M BOMHOBOE YypaBHEHME.
PagnanbHas u yrnoBas CoOCTaBnsAlOLME BOSTHOBON (DYHKUMM.
OHeprus, pasmep W HanpaBfEHHOCTb 3JNEKTPOHHbLIX 06NaKoB.
KBaHTOBble 4ucna. MHOroanekTpoHHble atombl. [MpuHUMMBLL K
npaBuna 3anofiHEHUS  3MIEKTPOHAMU  aTOMHbIX  opbuTanen.
MpuHUMN  MUHUManNbHOW 3Hepruu, npuHuMn [Maynu, npaBuno
lN'yHoa. CoBpeMeHHas TpakToBKa nepuogudeckoro 3akoHa (M13).
3aKOHOMEPHOCTM WU3MEHEHWs] OCHOBHBIX XapakKTePUCTMK aTtoma
(aToMHbIX paguycoB, SHEPrMn MWOHM3auuM UK cpoacTBa K
3NEKTPOHY) B nepuogax v rpynnax. 3Hadvenue M13.

1.8.

OnemeHTapHble
npencraBneHnst
O XMMUNYECKOM
CBA3N

PasButue npeacraBneHMin O XMMUYECKOW CBA3W. BaneHTHOCTb 1
cTteneHb okucneHusi. OCHOBHbIE XapaKTEPUCTUKA  XUMUYECKOM
cBa3n. PeHoMeHonorndeckme Teopun WMOHHOW U KOBaSiEHTHOM
ceasn (Koccenb, Jlbtouc). WMoHHas cBA3b M ee CBOWCTBA:
HanpaBfeHHOCTb U He HacblwaeMocTb. Mogenb «4MCTON» MOHHOM
CBs3U B TBepAoM Tene. [NpenmyLiecTBeHHbIN BKNag NOHHOW CBA3M
1 KOOpAMHALMOHHbIE YMCNa aTOMOB B MOHHbIX KpUcTannax.
KoBaneHTHasa cBs3b. BonHoBas npupoga KOBareHTHOW CBA3W.
MeToa BaneHTHbIX CBA3el. HanpaBneHHOCTb, HacCbILAaeMOCTb U
nonsipusyemMocTb KoBaneHTHon cBA3W. BonHoBas npupoaa
KOBaIneHTHOM CBA3N. MeToa BallE€HTHbIX CBA3EN.
HanpaBneHHoOCTb, HachbILWaeMOCTb " nonsipu3yemMocTb
KoBaneHTHon cBA3n. KoopAMHAUMOHHbIE Yucia B KOBaneHTHbIX
kpuctannax. Cnocobbl nepekpbiBaHUS 3MEKTPOHHbLIX 06MakoB.
KpaTHble cBs3Mu.

Metog BaneHTHbix cBsazen (MBC). MexaHuambl obpasoBaHus
KoBarieHTHon cBA3n. [mMbpuaHble BOMHOBbIE YHKUUK. Tunbl
mbpuamsauum n  reometpuss Mmonekyn. [pasuna [unnecnw.
[IOHOpPHO- aKUenTopHbIN MexaHu3M o6pa3oBaHWsl KOBANEHTHOM
cBa3n. MakcumManbHasa BaneHTHOCTb (KOBaNeHTHOCTb) 9N1eMEHTOB.
MonspHOCTL KOBANEHTHOW CBA3WM WM MOMEKyNbl B LENOoM.
[OunonbHbI MOMeHT. HepgoctaTtku MBC.

Metog monekynspHbix opbutanen. [NpubnumxeHue JIKAO.
OHepreTnyeckue  guarpammbl NPOCTENLLMX  FOMOSAOEPHbIX
Monekyrn, obpa3oBaHHbIX anemMeHTamum 1 ©M 2-0ro0 nNepvoaos.
Mopsagok  CBSA3W,  MarHWTHbIE UM ONTUYECKMe  CBOWMCTBA.
OHepreTnyeckne  guarpamMmbl  MPOCTENWIMX  reTeposiAepHbIX
monekyn (HI, H20, NHa).

BogopogHasa cBaAsb. MexmonekynapHas M BHYTPUMOMeEKynsipHas
BOOOpPOAHAsA CBA3b U ee BNUAHME Ha CBoMCTBA Monekyn. Cunbl
BaH- pgep- Baanbca. OpueHTauMoHHOE, WHAYKUMOHHOE W
ONCNEePCUOHHOE B3auMOdeNCTBME.

MeTannuyeckaa cBA3b W ee npupoda: MHOrOLEHTPOBOCTb,
aedmumt 1 obolecTeneHne 3NekTPoOHOB B KpucTtanne. CBolcTea
MeTannmMyeckon CBA3W: HeHanpaBNeHHOCTb M HEHAaCbIWAEeMOCTb.
PasmepHbin  hakTop n KOOpAMHAUMOHHbIE  Yucna B
MeTannuyecknx kpuctannax. [NnoTHble M NNOTHeNWne ynakoBKM
aToMOB B MeTannuyeckux kpuctannax (OUK, TUK, TT1Y).
KoBaneHTHO- MeTannnyeckasi CBA3b B NepexodHblX MeTannax.

1.9

Mepuoanyeckun
3aKOH KakK
OCHOBa
XMNYECKOMN
cucTemMaTuKn

OTanbl pa3BnTnA nepmogny4eckoro 3akoHa. I'Iepvlo,u,mquKaﬂ
cncteMa Kak maTtpuua. anIHLJ,I/II'I MHBAPMaHTHOCTU MOJIOXEeHUA
aNeMeHTa. I'Iepwop,bl n rpynnbl. prnnosaﬂ N TMnoBasa aHanoruna.
Tunnyeckne oanemeHTbl. [lOMHbLIE W HEMOMHbIE OIEKTPOHHbIE
aHanoru. BTOpVI‘-IHaﬂ N BHYTPEHHAA NepuogunyHoCTb U UX
npogderieHne B N3MEeHEHUNAX 0p6VITaJ'IbeIX pagnycos n




noTeHumanos VNOHM3aLUN. opu3oHTarnbHas aHanorus.
IunaroHanbHas  aHanorus. Knaccudukaums  XMMUYECKMX
3MEMEHTOB MO TUMY W 3aceneHHOCTU SMEKTPOHHbIX opbBuTanei.
MonyanuHHas 1 anvHHas popMbl NepUoaNYEecKon CUCTEMDI.

1.10

KomnnekcHble
coeNHEeHus

CoBpemeHHble MpeacTaBfeHnss O  XMMWYECKOW CBSA3W B
KOMMNMNEKCHbIX ~ coeAuMHeHusix. MeTon  BamneHTHbIX  CBS3EW,
BO3MOXHOCTM  MeToda. Teopwsi  KpuCTanmiM4yeckoro  nons.
CummeTpuss d-opbutaneir. 3OHepreTuyeckoe pacluennexHne d-
opbuTanel B OKTasapu4eckoM, KBagpaTHOM U TeTpasapuyeckoMm
norne nuraHOoB. OQHepPrus pacllienneHns U SHeprus cnapyBaHus.
MarHuTHble M ONTUYECKME CBOWCTBA KOMIMJIEKCOB M MO3ULMU
Teopuu KpucTannumyeckoro nons. [loHATMe o Teopunm nons
nvraHgoB.  (MeTod  MOMekynspHblx opbuTtanen). 3aceneHuve
SMeKTPOHaMN  3HEepreTMYecknx YPOBHEN B  OKTadApUYECKMX,
TeTpasapuyeckux n NroCcKoKBaapaTHbIX KOMMeKcax.
CnekTpOXMMUYECKNI pag U P-CBA3bIBAHWE NIMIraHOoB.

1.11

Bopopoga, Boaa,
OvHapHble
BOOOPOAHbIE
coeaMHeHns

Booopoa. YHukanbHOe nonoXeHwe Bogopoda B Nepuoamnyeckon
cucteme. WNsotonbl Bogopoda. ATOMapHbIA M MOMEKYNSAPHbINA
Bogopoa. dusnuyeckne M XMMMYECKME CBOWCTBa BOJopoaa.
Mvopuobl M BOAOPOAHbIE COeAMHEHUs anemMeHToB. [lonydyeHve
Bogopoga KomnnekcHble coeduHeHusi. CBOWCTBA BOOOPOAA.
Mopugbl M BOAOPOAHbIE COEAMHEHUS dneMeHTOB. [lonyyeHne
Bogopoaa KomnnekcHble coeauHeHus. Boaa.

1.12

AnemMeHTbl
| rpynnel MNC

OcobeHHocTn nuTma. [pupogHble coeguHEHUs W NOMyYeHus.
dusmyeckne n XMMUYECKME CBOWCTBA. XapakTepuctudeckue
coefmHeHus nutua. CoeguUHEHNsa NUTUSA C APYTMMW HEMETannamm.
Conu kucnot. Metannoxmmus. Xapaktepuctuka anemeHTos | A -
rpynnbl. [MpupoaHble COeAWHEHMS U MOfy4YeHue  LLEernOYHbIX
MeTanmnos. dusunyeckne " XUMnyeckme CBOWCTBA.
Xapaktepuctnyeckne coeguHeHusi. CoeguHeHus € Apyrvmu
HemeTannamu. Conu KncnopogocoaepxaLiux KUCnor.

Xapaktepuctnka anemeHtoB | B - rpynnbl. [lpupoaHble
coeavHeHUst 1 nonyyeHne metannos. Pusnyeckne n xmMMmmyeckue
CBOMCTBa. XapaktepucTudeckue coegnHeHusi. CoeauHeHunst ¢
HemeTannamu. Conuv KMcnopogocogepaux Kcnor.

1.13

OnemeHTbl
Il rpynnel NC

OcobeHHocTn bepunnus. MNprupogHble COEAMHEHUS U MOMyYeHue.
dusnyeckne " XMU4eckme CBOWCTBA Bepunnus.
Xapakrepuctudeckmne coegmHeHusi. CoequMHEHNs1 C HeMeTarnnamu.
Conu 1 KoMNMeKkcHble COeANHEHUS.

OcobeHHOCTM xumMuM  MarHusa. DusmMyeckne u  XMMUYEecKue
CBOWCTBA. XapaKTepuctuyeckme coeanHeHuns. [BOWHbIE COnwu.
LeHunTs!. Komnnekcsl. CoenunHeHus c HeMeTannamm.
MeTannoxumms MarHus.

XapaktepucTtuka 3MEMEHTOB noarpynnel Kanbums.
Xapaktepuctudeckme coeamnHeHms. Conu. XKecTkocTb BOAbI.
Xapaktepuctuka anemeHToB Il B-rpynnbl.  ®dusmdeckne u
XUMUYECKMEe  CBOWUCTBA. XapaKTepucTUyeckme  COegUHEeHUs.
CoeaunHeHns c¢ HemeTannamu. Conu  KucnopogocoaepXalinx
KMCIOT U KOMMJIEKCHbIE COeAMHEHNS.

1.14

OnemeHTbl
Il rpynnel MNC

OcobeHHocT  xumum  Gopa. [lpupogHble coefuHeHus w
nonyyeHune. @duanyeckne W XMMUYeckue cBoncTBa Gopa.
Xapaktepuctnyeckne coeamHeHns. bBopHble kucnotbhl.  Bypa.
CoeguHeHus c apyrumm HemeTannamm. Conm
KMCNOpOAocCoAepX alnX KUCHOT M KOMMIEKCHbIE COeAUHEHUS.
CoeaunHeHNs HA3LWKX CTENEHEN OKUCIEHNS.

XapakTepuctuka 93nemMeHTOB noAarpynnbl  ckaHaus u  P33.
MpupoaHble coeanHeHnsa 1 nonyyvyeHne metannos. Puanyeckme n
XMMUYECKME CBOWCTBA. XapakTepuctudeckue coeavHeHusi. Conm
KncnopogocoaepXalnx KUCNoT U KOMMIIEKCHbIE COeANHEHNS.

1.15

OnemeHTbl
IV rpynnel MNC

Obuwas xapaktepuctuka anemeHToB |V rpynnel. OcobeHHoOCTU
XvMumM yrnepoga. Yrnepog B npupoge. dPusmyeckne n XmuMmyeckue
CBOWCTBa yrnepoga. Xapakrepucrtuyeckue coefmHeHus. Okcuppl
yrnepoga. YronmbHas W TuoyronbHas KucnoTel. HagyronbHbie
kmcnotbl. KapbamuHoBasi kucnota. MoyeBuHa. CoefuHeHus ¢




apyrmmu Hemetannamu. Cepoyrnepog LiwaH. LinaHoBogopon u
cuHunbHasa kucnota. [anoreHoumanugel. LuaHamua. LimaHosas
KucnoTa u ee U3oMepHole opmbl. PogaHosogopon. PoaaH.
OcobeHHOCTM XuMUKM  KpeMHWs. [lpupoaHble COeAMHEHWUs K
nornyvyeHne KpemHus. Pusnyeckme U XMMUYECKMEe CBOWCTBA
KpemHus. Xapaktepuctuyeckne coeauHeHus. OKCuAbl KPEeMHWUS.
KpemHueBble  kucnoTel. Cwunadbl.  [anoreHngbl  KpeMHWs.
KpemHedTopuctoBogopoaHas kucnota. CoegnHeHus ¢ Apyrumu
HemeTannamu. HUTpua kpemHus. NpocTble U CNOoXHbIE CUNUKaThI.
AntomocunukaTbl. CTekno. Cutannel.

Xapaktepuctnka  anemeHtoB IV A-rpynnbl.  [MpupoaHble
COeQMHEHNs W MNOMyYeHWe repMaHus, OofoBa W CBMHUA.
dunanyeckne M XUMUYECKME CBOWCTBA. XapaKTepucTu-4yeckue
CoefMHeHns U coeguHeHusa ¢ Hemetannamu.  Conu
Kncnopoacoaepxatmx Kucnot. KoMnnekcHble coenHeHus.
O6wasa xapakTepucTMka 9neMeHTOB  NoArpynnbl  TUTaHa.
MMpupogHble coeguHeHuss wn  nonyveHue. dusmyeckme 1
XMMUYEcKne  CBOWCTBA.  XapaKTepuUCTUYECKMe  COeAUMHEHWUs.
CoeaunHeHns ¢ HemeTtannamu. Comnu  KUCNopoaocoaepKaLlmx
Kncnot. KoMnnekcHble CoeAnHEHNS.

1.16

[MTHMKTOreHbI n
3MNeMeHTbl
noarpynnol
BaHaaus

Xapaktepuctuka anemeHToB V rpynnbl. OCOBGEHHOCTU XMMUK
asota. A30T B npupogde u ero nonydvyeHue. dusnyeckme u
XuMMyeckme csolcTBa asoTa. BooopoaHble coeamHeHusa asoTa.
KucnopogHble coeamHeHusi asoTta. CoegunHeHuss ¢ opyrumu
HemeTannamn. CoeguMHEHNsa ¢ MeTannamu.

OcobeHHocTn xummm  cbocdopa. [pupogHble COeAMHEHUs U
nonyyeHue. dusmnyeckne " XUMU4eckme CBONCTBA.
XapakTtepuctmnyeckme coeauHeHus. Oxcunabl ¢ocdopa.
docopcoaepxalme kucnotel n ux conn. CoeanHeHus ocdgopa
¢ Hemetammamu.  docconHutpunxnopun. CoeguHennsa c
mMeTannamMu.

Xapaktepuctnka  anemeHtoB V. A-rpynnel. MpupoaHble
coefuHeHns n nonydeHue. NpocTele BellecTBa, U3NYECKUE U
XMMMYeckne  CcBOWCTBa.  XapakTepucTudeckue  COoeaMHEHWUs.
CoeguHeHus c apyrumm HemMeTannamm. Conu
Kucrniopogocogepxalwimx  kucnot.  KomnnekcHble  coeanHeHMs.
XapakTepucTuka 3neMeHTOB noAarpynnel BaHagus. [NpupoaHbie
COefMHEHNs 1 nony4YeHne. Puanyeckne N XMMMYECKUE CBOWMCTBA.
Xapaktepuctnyeckne coeguHeHusi. CoeguHeHus € Apyrumu
HemeTannamu. «WJl»  -coegnHenmss BaHagus. Comm  w
KOMMNMEKCHbIE COeANHEHMS.

1.17

XanbKoreHbl u
3NEeMEHTbI
nogrpynnol
Xpoma

Obuwas xapaktepuctmka anemeHTtoB VI rpynnel. Ocobas pornb
kncnopoga B xvmuu. Kucnopog B npupoge M ero nonyyveHue.
O30H. dusnyeckne U xMMmMyeckue cCBomcTBa kucrnopoga. Okcuabl
metannoB. Okcuabl HemeTamnmnoB. [lepokcuabl, cynepokcugbl W
o3oHuasbl. Mepokcmg Bogopoaa.

OcobeHHoCcTM  xumunm  cepbl.  [lpupogHble  coeauHeHus U
nonyyeHne. ®usnyeckne ©n XMMUYECKME CBOWCTBA  CeEpbl.
Xapaktepuctuyeckme coeMHEeHMs. Oxkcungpbl. KucnoTsl,
cogepxaiime cepy, M mx conu. CoeguHeHus cepbl C OpYyrumu
HemeTannamn. Cynbduabl M nonucynbguabl  MeTanmnos.
MonucynbdaHsl.

Xapaktepuctuka  anemeHtoB VI A-rpynnbl.  [MpupogHble
coeavHeHUss W nonyyvyeHue ceneHa u Tennypa. [lpoctble
BELLECTBA, dmsmdeckmne " XUMUYECKME CBOWNCTBA.
Xapaktepuctudeckne CoeauHeHuss KU CconM  ceneH — un
Tennypcoaepawiux KUCMOT. CoeanHeHus c apyrmmm
HemeTannamu. KomnnekcHole coeguHeHusi. CoeaunHeHust ¢
mMeTannamMu.

XapaKkTtepuctuka 9neMeHTOB MOoArpynnbl  xpoma. [lpupogHbie
COeaMHEHNsT U nonyYyeHne metannos. Pusnyeckne n xMMmmyeckue
cBoMCTBa. XapakKTepUCTMYECKME  COEOUHEHUSA:  OKcuabl WU
rmgpokcuabl. CoegnHeHns ¢ HemeTannamm, conu, U KOMMEeKCHbIe
coeanHeHusi. Knactepbl MonmbaeHa v Bonbgpama




1.18 | ManoreHbl n Obwas xapakrepuctuka anemeHToB VII rpynnbl. OcobeHHoOCTH
3M1eMeHTbl dpTopa. Jdpekt obpaTHoro akpaHupoBaHusa. [MpupoaHble
noarpynmbl coeanHeHust u nonyyeHne gptopa. Propua Bogopona u propmabl
MapraHua meTannoB. CoeguHeHusa oTopa ¢ HemeTannamu.

OcobeHHocTM  xumum  xnopa. [lpupogHble coeguHeHus U
nonyyeHne xnopa. ®dusmyeckme n XMMUYECKME CBOWCTBA.
Maponutnyeckoe OncnponopLmnoHMpoBaHueE. XapakTe-
PUCTMYECKNE COEOUHEHUST U CONMU XINOPCOAEMKALLMX KMCIIOT.
XapaKkTepucTuka 3nemMeHTOB noarpynnbl MapraHua. NpupogHbie
coeaunHeHust 1 nonyyeHne metannos. Pusnyeckne n xMMmmyeckue
CBOWNCTBA. XapaKTEPUCTUYECKNE COEOMHEHUs C HeMeTannamu.
Conu kucnopoacoaep)alux KUCNoT U KOMMNEKCHbIE COeaNHEHMS.
MeTtannoxmmus.

1.19 | HepTHbIE N Xapaktepuctuka anemeHToB VIII rpynnel. AnemeHTsl VIIA rpynnbi.
6naropofHble OcobeHHoCcTM renusl n HeoHa. VHepTHble n GnaropogHble rasbl B
3NEeMeHTbI. npupode. duanyeckne csonctsa GnaropoAHbix rasos. Knatparsi.
d-3neMeHTbI BaneHTHO - xMMnyeckue coeavHeHus 6naropoaHbIxX rasos. Ponb
cemelicTea XUMUKN BGnaropofHbIX ra3oB B pPasBUTUN NEPUOLMNYECKON CUCTEMBI

0.1. MenpeneeBa.

Tpvan XapakTepuctnka anemeHToB Tpuagbl kenesa. [lpupogHbie

COefMHEHNS W Nnony4eHue xernesa, kobanbta u Hukens. MNpocTble
BelllecTBa. dusunyeckne " XUMmn4eckne CBOWCTBA.
Xapaktepuctuyeckme coeamHeHusi. KapOoHunbl  3nemMeHToB
Tpuagpl xenesa. Metannoxumms. YepHasa metannyprus. YyryHbl n
cranm.
Xapaktepuctuka  nnatmHougoB.  [lpupogHble  COeauHEeHWs,
nonyyeHne wn adpdpuHax nnNaTMHOBbLIX MeTanmnos. [lpocTbie
BellecTBa. dusnyeckne " XUMUYecKne CBOWNCTBA.
Xapaktepuctudeckme coefimHeHusi. CoeguMHEHUsI C HemMeTannamu.
Conu kncnopoacoaepaLlimx KMCnoT U KOMMMEKCHbIE COeQUHEHUS.
Ponb » 3HayeHve nNMAaTMHOMAOB B CTAHOBMEHWM U Pa3BUTUM
XUMUWN KOMMIEKCHbIX COeaNHEHMI. MeTannoxmmusi.

1.20 | MpocTble Xnmuyeckoe U KpUCTannoxmmuyeckoe CTPOEeHWe  MpOCTbIX
BelLecTBa Kak BewecTB. MeTannel M HemeTannbl B NEPUOOUYECKON CUCTEME.
[OMOaTOMHbIE paHuua UuHTNSa. Pusmyeckme CBOWCTBA NPOCTbIX BeLLECTB.
coeaMHeHus Xnmunyeckme  CBOMCTBA MpoOCTbiX  BelwlectB. Ocobouncrble

BelllecTBa. HoBble HanpaBneHus B COBPEMEHHOM
MaTepuanoBegeHM C UCMOMNb30BAHMEM MPOCThIX BELLECTB.

1.21 | buHapHble Knaccudukaums OUHapHbIX XUMUYECKUX COeNHEHUMN.
XUMunYeckme M303aneKkTpoHHble psabl. M3mMeHeHne xapakTepa CBA3M M Tuna
coeavHeHust KPUCTanNnM4Yeckon  CTPYKTYPbl B W303MEKTPOHHbLIX  psagax.

MocTosiHCTBO M nepemeHHocTb cocTaBa. Okcuabl. BogopogHbie
coeaunHeHus. Manorenmabl. MHukToreHnabl. Kapbugpl, cunuumasl,
6opwugbl. IHTepMeTannMyeckme coeaMHeHus.

1.22 | CnoxHble CnoxHble XMMuyeckne coeduvHeHust. WX krmaccudmkauus.
XUMunYeckme Mapokcnabl Kak Xapakrepuctuyeckme COeaNHEHNSI.
coeauHeHus! CoBpemeHHas KoHUenuusa ¢opMynbHOro cocTaBa MOPOKCMOOB.

KWUcnoTHO - OCHOBHble cBoMCTBA. AMMOTEPHOCTb MOPOKCUOOB.
OKnCNNTENBHO-BOCCTAHOBUTESNIbHLIE ~ CBOWCTBA  MAPOKCMAOB.
Conu KMCNOpPOAOCOAEpKaLLmnX KMCMOT. KomnnekcHble
COEeaNHEHNS.
2. NpakTn4yeckue 3aHATUA (HET)
3. llabopaTopHble 3aHATUA

3.1 | Xumnyeckas OnpeneneHne MONSIPHON MacCbl HEM3BECTHOIO MeTanna
aToOMUCTHKA

3.2 | Xumnyeckasa OnpepneneHMe  CKOPOCTM  XMMUYECKOW  peakumm n  ee
KMHEeTMKa KOHLEHTPaLMOHHON 1 TeMNepaTypHOM 3aBUCUMOCTH.

3.3. | Xumnueckoe XuMunyeckoe paBHoOBECKE U CMOCODbI €ro CMeLLEeHNUs!
paBHOBeCHE

3.4 | PacTtBopsbl O0wme cBoKCTBa pacTBOPOB

3.5 | PacTtBopbl 'maponns




3.6 | PacTtBopsbl OKncnMTENbHO-BOCCTAHOBUTESbHbIE PEAKLMM B pacTBOpax
3.7 | Onewmentbl larp. MNC | OnemeHnThl la rpynnel MC (KOTPOTKUIA BapuaHT)
3.8 | Qn-toillarp. MC OnewmeHThl lla rpynnbl MC (KOTPOTKUI BapuaHT)
3.9 | On-tbl llla rp. NMC OnewmeHThl llla rpynnbl MC (KOTPOTKUIA BApWUaHT)
3.10 | On-toi IVa rp. MC | OnemeHnTol IVa rpynnbl MNC (KOTPOTKWIA BapmnaHT)
3.11 | AsoTt BogopoaHble | A3oT BogopoaHble coeguMHeHnst a3oTta
coeuHeHusa asoTa
3.12 | AsoT u ero A3oT1 KucnopogHbele coeanHeHns as3oTta
KucnopogHble
coeanHeHus
3.13 | Xumus Xumusa P, As, Sb n Bi
P, As, Sb 1 Bi
3.14 | Xumunga kncnopoga | Xumus kucnopoga
3.15 | XanbKoreHsl XanbKOreHsbl
3.16 | NanoreHs.l ["anoreHsbl
13.2. Tembl (pasgenbl) AUCUMNIUHBLI U BUAbI 3aHATUIX
HanmeHoBaHue TeMbI
n (pasgena) gucumMnnnHbl Jlekunu JlabopaTopHble CamocronTensHas Bcero
paboTa
1 | BeegeHue 2 ) 4
2 | XuMmn4yeckasi aTOMUCTUKA 2 8 16
3 | Xumunyeckas > 8 10 20
TepMoanHaMuKa
4 | Xummnyeckasi KUHeTUKa 2 8 10 20
5 | Xumunyeckoe paBHoBecue 2 8 10 20
6 | PactBopbl 12 16 18 46
7 | CTpoeHune aTtoma U
MNepuogunyeckuii 3akoH [.U. 6 10 16 32
MeHpeneeBa
8 | Teopunsa XMMMUYECKOWN CBSA3MN 10 6 18 38
9 | XumMna TBEpOOro COCTOAHUS. 8 8 18 36
MeTannoxumus
10 | KomnnekcHble coeanHeHusd 8 12 18 38
11 | MNMepuognyeckuit 3aKoH Kak
OCHOBa XMMWNYECKON 2 6 6 14
cUcTeEMaTUKN
12 | MNpocTble BelecTBa Kak 2 6 6 14
roMoaTOMHbIE COEAUHEHUS
13 | bHapHbIe XNMUYeCKne 4 6 6 18
COeaNHEHUSsI
14 | CnoxHble Xumn4eckune 4 6 8 18
COEeNHEHUS
15 | Bogopoa, Boaa, nepeknchb 2 6 6 14
Bogopoja
16 | QnemeHTsl | rpynnel MNC 2 6 12 20
17 | OnemeHTol Il rpynnel MC 2 6 10 18
18 | BnemeHThl lll rpynnel MC 4 6 10 20
19 | BnemeHTs! IV rpynnel MC 4 6 14 26
20 | OnemeHTbl V rpynnel M1C 4 6 14 28
21 | MNHMKTOreHsbI 4 6 12 24
22 | XarnbKoreHbl 4 6 12 22
23 | [anoreHs.l 4 6 12 22
UToro: 100 204 128 504




14. MeToanyeckue YKa3aHuAa anA o6yqa|ou.mxc;| Mo OCBOEHUIO ANCLUUNJINHDbI

ONEKTPOHHbLIN Kypc 06yyeHus B MOODLE, BbINTOXEHHbIN no agpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome Toro, 4acTtb npeseHTauumi HaxoanTca Ha canTe B paboyen rpynne ans CTyaeHToB | Kypca
no GornbLlen YacTu pasgenos gaHHOro Kypca. https://vk.com/club186352798.

15. lNepeyeHb OCHOBHOM WU [OMNONIHUTENbLHOW §nUTepaTypbl, PECypcoB WHTEpPHeET,

HeOGXOAMMbIX Ansa ocBoeHnda gucuuniinHbl
a) OcHoBHag nutepartypa:

Ne

NcTOoYHMK
n/n

1O.71. AgpuHoceHo8 Teopemuyeckue 0CHOBbI HeOp2aHU4YecKol xumuu: y4ebHoe nocobue /E. I'.
1 lon4apos, AgpuHozeHos FO.T1., KoHdpawuH B. FO., Xosue A. M.: Boporex; N3damenbckuli dom
BI'y 2014e. — 589 c.

B. HO. KoHdpawuH Teopus xumu4deckux rpoueccos: usbpaHHble aasbl; y4ebHoe nocobue /
2 KoHdpawun B. KO., loH4yapos E. I., AgpuHozeHos FO. [1., Xosus A. M. — BopoHex,
Usdamenscmeo BopoHexckozo [ocydapcmeeHHo20 yHusepcumema, 2012 2. — 288c.

BonbxuH B. B. Obwas xumusi: 0CHO8HOU Kypc; y4ebHoe rnocobue / B. B. BosnbxuH — Crl16 :
UN30amenbcmeo flaHb, 2008 2. — 464 c.

Yeal A. A. Obwas u HeopeaHu4deckas xumus / 5. A. Yeal — M.: Beicw. wk., 2007e. -527c¢.

3aspaxHoes A. FO. [Npakmukym 1o HeopeaHudeckou xumuu. Xumus S- u Sp-anemeHmos / A. FO.
5 3aspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex: U130.. U3damenbckul dom BlIY, 2023 e. —

155 c.
6) JononHuTenbHas nutepartypa:
Ne
NCTOYHMK
n/n
6 Hekpacoe 6. B. OcHosbl obwel xumuu 8 2 m. / b. B. Hekpacos — CI16 : U30. «/laHb», 20032. —
T.1.-656¢c., T.2. — 687 c.
7 Axmemos H. C. Obwas u HeopeaHudeckas xumusi / H. C. Axmemos. — M. : Akademus, 20012, -

743c.

lon4apos E. I. Obwas xumus (usbpaHHble anasbl): yyebHoe rnocobue / E. I. [oH4Yapos,
8 | FO. 1. AgpuHozeHos, A. M. Xosus, - N138-60 BopoHexckoeao 'ocydapcmeeHHO20 yHuUgepcumema,
20102. — 404c

1O. I1. AgpuHozeHo8 JlabopamopHbIl npakmukym rno obwel u HeopaaHu4deckol xumuu / FO. T1.
AguHoeeHos, E. I". [oHyapos u dp. — BopoHex, uzd-eo BopoHex, eoc. YH-ma, 2002e.

B ) MHdopmaumnoHHbIe aNekTpoHHO-06pa3oBaTenbHble pecypchl (0uumanbHble pecypebl UHTEPHET)™:

Ne n/n Pecypc

1. www.lib.vsu.ru

16. MNMepeyeHb y4ebHO-MeTOAMYECKOro obecne4vyeHUs AN CaMOCTOATESNIbHOW paboTbl
(y4ebHo-memoduveckue pekomeHdayuu, nocobusi, 3a0ayHUKU, MemoOuYeCcKUe yKa3aHUsl o 8bINOTHEHU KOHMPOIbHbIX pabom u dp.)

Ne n/n McTouHnK
oHyapoB E. . CoBpemeHHast xumMmn4eckasi aToMMCThKa B Kypce obLien xummun. YyebHo-
1 meToanyeckoe nocobue ans BY3oe/ E. I'. NoHuyapos, HO. M. AduHoreHos, A. M. XoBuB. —

Boponex : UL BI'Y — 2008r. — 18c.

NoHyapos E. . Xumuyeckasa kMHeTuKa B Kypce HeopraHmyeckon XxmmMum. YyebHo-meTognyeckoe
2 nocobue ans BY3os / E. I'. loH4apos, 0. . AduHoreHos, A. M. XoeuB. — BopoHex : VML, BIy —

2008r. — 17c.
oHvapos E. . Xumuyeckasa TepMoguHaMmka B Kypce HEOPraHM4eckom Xmmmn. YuebHo-

3 mMeToanyeckoe nocobue ana BY3os / E. . NoHyapos, HO. IN. AduHoreHoB. — BopoHex : UIML, BIY —
2008r. — 29c.

Xummnyeckoe ( TepMoanMHamMmmn4yeckoe) paBsHoBecue. YuebHoe nocobue / HO. M. boHpapes, E. I
"oHyapos (1 gp.). — BopoHex : Msgatenbckuii gom BI'Y 2016r. — 28c.



https://edu.vsu.ru/course/view.php?id=11068#section-0
https://vk.com/club186352798
http://www.lib.vsu.ru/

Nonyapos E. . BeegeHue B Teoputo pactBopoB. YuebHo-meToanyeckoe nocobume ansa BY3os..
5 Yactb | / E. I. ToH4apos, 0. . AdwmHoreHos, FO. M. boHaapes, U. E. LpamyeHko. — BopoHex :
WL, Bry —2013r. — 26c.

lonyapos E. . BeeageHue B Teoputo pacTBOpoB. Y4ebHo-MeToanyeckoe nocodme ans BY30..
6 Yactb Il / E. T. l'oHyapos, HO. M. AduHoreHos, KO. M. boHaapes, WU. E. lUpamyeHko. — BopoHex :
WL, Bry —2014r. — 29c.

B. KO. KoHgpawwmH. BeegeHve B Teopuio pacTBopoB. YuebHoe nocobue ans BY3os..
7 Yactb Il / KO. M. bongapes, E. I'. NoH4apos, W. E. LLpamyeHko. — BopoHex : isgaTenbckon gom
BI'Y — 2015r. — 30c.

KO. M, BoHpapeB. Teopun KUCNOT N OCHOBaHUIA, Y4ebHoe nocobue / B. KO. KoHgpaiuvH, E. T.
"oH4apos, . E. LpamyeHko. — BopoHex : Msgatensckuin gjom BI'Y — 2017r1. — 46¢.

E. I'. ToH4yapoB, PU3MKO-XMMUYECKUIA aHAINN3 reTEPOreHHbIX CUCTEM. YUYebHO-MeToan4Yeckoe
9 nocobue ans BY3os / E. I. loH4apos, 0. IN. AduHoreHos, A. M. XosuB.- BopoHex : UINL BI'Y —

2010r. — 29c.
17. OO6pasoBaTenbHble TeXHONOrMU, wucnonb3yemble MNpU peanusauum y4eGHOM
AVUCUMNINUHBbI, BKNO4Yass AUCTaHUMOHHble obpasoBaTenbHble TexHonorun (OOT,

3aneKkTpoHHoe oby4yeHue (J0), cmMewaHHOe OOy4YeHue):

Jlekumn: BBOAHbIE (MO 1 B KAXXO0M CEMECTPE), NOTOYHbIE, 0630pHbIE, NPOBNEMHbIE;
CEMUHapPCKME 3aHATUS, CAMOCTOSITENbHbIE N KOHTPOSIbHbIE PAbOTbl KOMNMOKBUYMbI, PyOeXxHble
KONoKBUYyMbI, TabopaTtopHble paboTkl, NpMem nabopaTtopHbix paboT, ntorosoe 3aHaTme (no 1
B K&XXAOM cemMecTpe). [AIncTaHuMoHHbIe 06pa3oBaTenbHble TEXHONOrMK (akynbTaTMBHO, AN
CaMOCTOATENBHOro 06y4YeHns ) AOCTYMHbI MO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTepmanbHO-TeXHU4YECKOe obecneyeHme AUCLUUNIINHDbI: cTaHgapTHoe 06opyaoBaHue
nabopaTtopuii No o6LeNn N HeoPraHNYEeCKOM XMMmn — nabopaTopHbIe CTOSMbI, BbITSPKHbIE CUCTEMBI,
TEXHOXMMUYECKNE U aHaANUTUYECKNE BECHI, MeYn, CyLUnSbHbIE LWKadbl, KOMMNbIOTEPDI, NabopaTtopHas
nocyaa, XMMmumyeckune peaktmebl U T. n. (K. 358-1, k.358-2, k. 166). 3Tn cpeacTBa 6onee KOHKPETHO
npeacTaBreHbl B cneayollen Tabnuue.

Ne Hludp | Hasanme | Ne n HazBaHme Oo6opyznoBanue
CTPOK | JWCLHM | JUCHUIIMH ayJUTOPHUA
u i BI
B YII | nuHbI
15 439 Hoyt0yx, mpoektop, 3kpaH
JlexnronHas
aya. uM. mpog
SLA. VYras
358 YuebHnas XuMHYECKasi IOCYAA U PEAKTUBBI
maGopatopust AxsaguctinisTop J19-10 (TroMeHb)
UM.
npodeccopa bans Boganas LB-140 — 2mT.
AL Hamea. | Becgy "Ohaus" AR -2140
Heopra- .
B1.0.10 | Huueckas Ipaktukym o | Becbl ananntuueckue HTR-224 CE Shinko

XM obmei u Becst ACOM JW-1
HEOpTraHU4eCK
Ol XVMUH Memianka marauTHas 6e3 Harpea Big squid - 2mir.

Tepmocrat LT 311

®otometp dhoroanekrpuueckuii KOK-3-01-"30M3"

[Ixad BBITSHKHOM - 21T,

[Tkad BEITSHKHOHN TSt pabOTHI ¢ KUCIOTaMH - 2T

Hlixad cymmnpnbii 111C-80-01



https://edu.vsu.ru/course/view.php?id=11068#section-0

19. OueHoY4HbIe cpeAacTBa ANA npoBegeHUA TeKylwlero KOHTposnAa ycneBaeMoCtu m
npomemyTquoﬁ atTTecTaunm

MopsSAOK OUEHKM OCBOEHUs obydallmmncs yd4eGHOro MaTepuana onpegensiercs

cogepXaHumem cnegyrwmnx pasgenos guCUnNniInHbI:

No HaumeHoBaHne K UuamkaTtop(bl)
o oMneTeH
n/n pasgena gUCLMNINHGI (i) OOCTUXEHUS OueHouHble cpeacTea
(mogyns) KOMMNeTeHUMN
a) OMNK-1.1
a) OlnK-1 a) OlnkK-1.2 a) PasHoypoBHeBble 3aa4n 1 3aaHus
a) OlnK-1.3
BeeneHne 6) OTK-2
Xmmmqecxalﬂ 6) OlnK-2.1 6) Bonpochkl ansa nposepku nabopaTtopHOn
1,2 aToMmMCcTVKa U1 6) OnK-2.2 patorel
cTexuomeTpuieckme 6) ONK-3 6) OMK-3.1
3aKOHHbI '
6) OlK-3.2
6) OlK-6
6) OlK-6.1
6) OlK-6.2
a) OlMNK-1.1
a) OlnK-1.2
OMK-1 a) OlK-1.3 a) PasHoypoBHeBble 3aga4n 1 3agaHus
OfK-2 6) OMK-2.1
6) OlnK-2.2 6) Bonpochkl ons nposepky nabopaTtopHOM
: 6) OlK-2.3 paboTbl
3 Xnmunyeckas KnHeTuka OrK-3 6) OMK-2.4
: 6) OlNK-3.1
OrK-6 6) OMK-3.2
6) OlNK-6.1
6) OlK-6.2
onK-1 OrK-1.1
OrK-1.2
XUMUYECKas OMK-1.3 KoHTponbHas pabota Nel
4 TEDMOLVHAMUKA OI'IK-3.2 MpaKTMKO-OpMEHTUPOBAHHOE AOMalLUHEE
PMOA OriK-3 ’ 3apaHvne
OrK-2 OriK-2.1
OrK-2.2
5 Xnmundeckoe OriK-3 OrK-3.1 Bonpocbkl Anga nposepku nabopatopHom
paBHOBeCKE OrK-3.2 paboTbl
OrK-6 OrK-6.1
Orl1K-6.2
OrK-2 OriK-2.1
OrK-2.2
WTorosas TekylLas OnK-3 OnK-3.1 Py6exHbin konnoksuyM Ne1 (BknovatoLmn
- aTTecTauums no rTemam OI'IK-3.2 3aa4m KOHTPONbHOW paboTbl Ne1)
1-5- '
OrK-6 OlK-6.1
Orl1K-6.2




OlK-2 OriK-2.1
OrliK-2.2 y
YCTHbIN onpoc
onK-3 OMnK-3.1 PasHoypoBHeBbIe 3a4a4v U 3agaHns
6 PacTtBopbl OI'IK-3.2 Bonpocbl ans npoeepky nabopaTopHoi
' paboTbl
Or1K-6 OlK-6.1
Orl1K-6.2
OlK-2 OrK-2.1
OriK-2.2
_ WToroeas TekyLuas OrK-3 OrK-3.1 Py6exHbIn konnoksmyM Ne2(BkntoyatoLLmi
aTTecrtauus no teme 6 OrllK-3.2 3aa4m KOHTPOnbHOWN paboTbl Ne2)
OrK-6 OrlK-6.1
Orl1K-6.2
OrK-2 OriK-2.1
OrliK-2.2
OnemMeHTapHble
7 ngeoiszjgigrnza OrK-3 OriK-3.1 PasHoypoBHeBble 3ajaun 1 3aaHus
P OrK-3.2
COCTOSIHWUM 3MEKTPOHOB
B aTome OrK-6 OrMK-6.1
Orl1K-6.2
OrK-2 OriK-2.1
OriK-2.2
8 nagecMTeaHB?g:Mb;eo OriK-3 OrkK-3.1 PasHoypoBHeBble 3aaun 1 3agaHns
PeACTABIIS OrK-3.2
XMUMUYECKOMN CBA3M
Or1K-6 OlK-6.1
Ol1K-6.2
I'Ipowle>KyTqua;| aTtTectauunsd. 3K33M€HaLI,VIOHHbIe BOMpPOCHLI
dopma KOHTPOIsi — aK3aMeH* (1 cemecTp) (nepeyeHb BONpoOCOoB)
OllK-2 OrK-2.1
OriK-2.2
Mepuognuecknii 3aKOH. OMK-3 OMK-3.1 §
9 KaK OCHOBa XMMMWUYECKOM YCTHbIN onpoc
Orl1K-3.2
cucTeMaTuKK
OrK-6 Or1K-6.1
Ol1K-6.2
a) OlMNK-1.1
a) OlnK-1.2
OMK-1 a) OlnK-1.3 a) PasHoypoBHeBble 3a4a4n 1 3agaHus
OfK-2 6) OMK-2.1
6) OlK-2.2 6) Bonpochkl ansa nposepku nabopaTtopHOM
10 (Kogsx;:aeﬁljg:fble) OrK-3 6) OrK-2.3 paboTe!
6) OlnK-2.4
coefuHeHns
3 6) OlK-3.1
OrK-6 6) OMK-3.2
6) OlNK-6.1
6) OlK-6.2
Bogopog, Boaa,
11 | 6uHapHble BOOOPOaHbIE
COoeVHEeHS
12 OnemeHThI
| rpynnel MC
13 oOnemMeHTbI

Il rpynnbl MC




WTorosasa Tekywias
aTTecTauums no tTemam
9-13

OrllK-2

OrliK-3

OrIK-6

OrnkK-2.1
OriK-2.2

OlK-3.1
OlK-3.2

OlK-6.1
Ol1K-6.2

Py6exHbin konnoksuyM Ne3(BkntoyatoLLmn
3aa4m KOHTpornbHOWN paboTbl Ne3)

14

OnemeHThI
Il rpynnel MC

OrlK-1
OriK-2

OrK-3

Orl1K-6

a) OMNK-1.1
a) OMnK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OTMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3a4a4m 1 3agaHus

6) Bonpochkl Ans npoBepkun naéopaTopHON
paboTbl

15

AnemMeHThI
IV rpynne NC

OrK-1
OrliK-2

OriK-3

OrIK-6

a) OlMNK-1.1
a) OMNK-1.2
a) OlNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3aa4n 1 3aaHus

6) Bonpochkl ansa nposepku nabopaTtopHON
paboTbl

16

[MHMKTOreHbl n
3NeMEeHTbI NOArpynnbl
BaHagus

OrlK-1
OlK-2

OlK-3

Orl1K-6

a) OMNK-1.1
a) OlNK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3agauv v 3aaaHns

6) Bonpochkl aAnst npoBepku nadopaTopHOM
paboTbl

17

XanbKoreHbl n
aneMeHTbl NoArpynnbl
Xpoma

OlK-1
OriK-2

OriK-3

OlIK-6

a) OMNK-1.1
a) OMNK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3a4a4n 1 3aaaHus

6) Bonpochkl ansa nposepky nabopaTtopHON
paboTbl




18

["anoreHbl n 9N1IeMeHTbI
NoArpynnbl MapraHua

OrlK-1
OriK-2

OlK-3

Orl1K-6

a) OMNK-1.1
a) OlnkK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3agauv v 3aaaHns

6) Bonpochbl anst npoBepku niabopaTopHO
paboTbl

19

VHepTHbIE 1
GnaropofgHble
3IIEMEHTHI.
d-anemMeHTbl cemencTea

Tpuag,

OrK-1
OrliK-2

OriK-3

OrIK-6

a) OMNK-1.1
a) OMNK-1.2
a) OMnK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) P83H0yPOBHeBbIe 3ajayun n 3agaHunda

6) Bonpochkl anst npoBepku nnabopaTopHoOu
paboTbl

20

MpocThle BellecTBa kak
romMoaTOMHbIe
coeuHeHus

OrK-1
OriK-2

OrK-3

Orl1K-6

a) OMNK-1.1
a) OlnK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBbIE 3a4a4n U 3a4aHus

6) Bonpochkl aAnst npoBepku nabopaTopHOM
paboTbl

21

BuHapHbie n
XUMUYeckmne
coeguHeHns n
BaXkHeunLme
coeauHeHns bonbLuen
KOMMOHEHTHOCTH
(rvopokcnabl,
okcornapokcuapl)

OrK-1
OrliK-2

OriK-3

OrK-6

a) OlMNK-1.1
a) OMnK-1.2
a) OlNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3aa4n 1 3aaaHus

6) Bonpochkl anst npoBepku nnabopaTopHoO
paboTbl




OnK-1.1
OrK-1 OnK-1.2
OrK-1.3
Oonk-2.1
OnK-2 OnK-2.2
OrK-2.3
3awmTa KypcoBbIX OrK-2.4
- paGOT (npome»(yTquaﬂ YCTHble BONPOCbI NO OOKNnagy CTyaeHTOoB
aTpTectauus) OriK-3 OrK-3.1
OrnK-3.2
OrK-6 OnK-6.1
OrnK-6.2
MK-2 MK-2.1
MK-2.2
[MpomexxyToyHas aTTecTauusi. OK3aMeHaLUMOHHble BONPOCHI
dopma KOHTPONA — 3K3aMeEH* (2 cemecTp) (nepeyeHbL BONpoCoB)

* — MMpumeyvaHume. OTNNYHbIE N XOPOLLUNE OLLEHKN MOTYT ObITb BbICTaBIeHbl 6€3 3K3aMeHa no
UTOram peMTUHroBOM OLIEHKU YCNeBaeMOCTN CTYAEHTOB Npu 06A3aTeNbHOM NOMy4YeHUun
COOTBETCTBEHHO OLIEHOK He HMXXEe OTSIMYHOMN U XOpoLUer No utoram 2 pyoexxHbIX KONMOoKBUyMoB 1
cemecTpa n 1 pybexHoro KonnokBMyma 2 cemecTtpa.

20. TunoBble OLUEHOYHble cpeAcTBa M MeToOMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl oOLeHUBaHUSA

20.1. TekyWw MM KOHTPOSb YCNEBaeMOCTH

KoHTposnb ycneBaemMoCcTu N0 ANUCLUMNSIMHE OCYLLECTBSIETCA C MOMOLLbIO CreayoLWmMX OLEHOYHbIX
CPenacTs:
- KoHTponbHble paboThi;
- MPaKTUKO-OPUEHTUPOBAHHOE 3agaun (3agaHus).
- YCTHbIN onpoc (B T.4. — BONpocCkl No nabopaTopHbIM paboTam).
- TectupoBaHue.

MpuMepbl KOHTPOSbHBLIX paboT
KoMnneKT KOHTPOMbHbIX 3aaHWIA N0 BapaHTaM No Teme «XmmMuyeckas aToOMUCTUKaY

BapunaHT Ne 1

1. OnpegenuTte KONMYECTBO MOSIEKYST a30THOM KNCNOThI, cogepxalleecs B 80 r KUCNOThI.

Ckonbko mornekyn cogepxutca B ctakaHe (200 r) Boabl.

3. B okcuae cepbl MaccoBble Oonu Kucriopoda M cepbl paBHbl cooTBeTCTBEHHO 40 1 60 %.
YcTaHoBUTE NpocTenlyro opMyry 3TOro okcuaa.

4. Kakas macca cepbl COOEPXUT CTOMbKO aTOMOB, CKOSIbKO WX COAEPXUTCH B BOAOPOAE
maccown 5 r?

5. Obbem rasa npu 23°C n gasneHun 103,3 klMa paseH 250 n. Hantn obbem rasa npu a)
HOpMarsibHbIX yCrnoBusx; 6) cTaHAaPTHLIX YCOBUSX.

6. Kakom obbem 3aHnmaeT xnop maccon 177,5 r?

a3 maccon 4,2 r 3aHnmaeT obbem 3 n (H.y.). Onpegennte MONAPHYO Maccy 3TOro rasa.

8. BbluMCnuTb MakcuManbHbIi 06beM MNpU  HOPMarbHbIX YCIOBUAX YIMEKUCNOro rasa,
nonyyeHHbIN B pesynstate gobaBneHna pasbaBneHHon consgHon kucnotbl K 80 r kapboHaTa
Kanbums.

9. Onpepennte maccy okcuaa MarHWd, KOTopbli obpasyeTcsa npu cropaHum 32 r mMarHus, u
06beM kucrnopoaa (Npu H.y.), KOTOPLIN NPU 3TOM PacxoayeTcs.

N
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10. MNpwn gencTtBum ConsiHOM KUCNoThbl Ha 44,8 © HeM3BEeCTHOro MeTtanna obpasyeTca xnopug
meTtanna (ll) n seigendetca 17,92 n rasa. Onpegenntb Kakon MeTans BCTYNuI B AaHHYHO
peakumio.

BapuaHT Ne 2

1. Onpepgenute KONUYECTBO MOSEKYN a30THOM KUCIOThI, coaepxalyeecs B 80 r KUCNOTHI.

Ckonbko mornekyn cogepxutcs B ctakaHe (200 r) Boabl.

3. B okcuge cepbl MaccoBble O0NU KUcrnopoga v cepbl paBHbl cooTBeTCcTBEHHO 40 1 60 %.
YcTaHoBuTE NpocTenLlyo hopmMyrny aToro okcuaa.

4. Kakas macca cepbl COOEPXWUT CTOMbKO aTOMOB, CKOSIbKO WX COAEPXUTCH B BOAOpPOAE
maccown 5 r?

5. O6vem rasa npu 23°C n gasneHum 103,3 kla paBeH 250 n. Hantn obbem rasa npu a)
HOpMarsibHbIX yCrnoBusx; 6) cTaHAAPTHbLIX YCIOBUSX.

6. Kakom obbem 3aHnmaeT xnop maccon 177,5 r?

7. a3 maccon 4,2 r 3aHnmaeT o6bem 3 1 (H.y.). Onpegennte MONAPHYO Maccy 3TOro rasa.

8. BbluMcnuTb MakcuMmarnbHbIi OB6bEM MNpU  HOPMarbHbLIX YCIOBUAX YIMNEKUCNOro rasa,
nony4YeHHbIn B pe3ynbTtate gobasneHns pasbaBneHHon consaHom kucnotbl K 80 r kapboHaTta
Kanbums.

9. OnpegenuTte Maccy okcuaa MarHusi, KOTopbii obpasyeTcst npu cropaHum 32 © MarHusi, u
obbem kncropoga (Npu H.y.), KOTOPLIA NPU 3TOM pacxodyeTcs.

10. Mpn pencTBum ConsHOM KUCNOTbl Ha 44,8 I HEM3BECTHOro MeTtanna obpasyeTcs xnopug
meTtanna (ll) n seigendetca 17,92 n rasa. Onpegenutb KakorM MeTansi BCTYNun B AaHHYHO
peakumio.

N

KoMNAeKT KOHTPOMbHbIX 3a4aHui N0 BapyaHTaM No TeMe «XMMMUYeckas TepMoanHamMmuKa»

BapuaHT Ne 1
1. PaccuutanTe ctaHgapTHyto aHTponuto peakunu: Ir(te) + 3F2 (r)— IrFs(TB),
ecnn AS’208k) ons Ir(tB), F2(r), IrFs (TB) coctaBnstoT 35,5, 203 n 248 [x/monb-K
COOTBETCTBEHHO.
2. BbluncnuTe cTaHgapTHYHO SHTaNbNMIO peakuumn ropeHnst aTunexa:
ecnn AH', (208x) C2Ha = + 52 k[x/Monb; AH't 298x) CO2 = -393,5 k[x/Morb;
AH’ 5 298k) H20 = - 286 k[>x/Monb.

BapunaHT Ne 2
1. PaccuuTtante ctaHgapTHyto aHTponuio peakumn: Clao(r) + F2(r) — 2CIF(r),
ecnn AS°eesky ana Clz(r), Fa(r), CIF(r) coctasnsawoTt 203, 223 u 218 [Ox/monb-K
COOTBETCTBEHHO.
2. PaccuuTtanTte TennoBon aheKT peakunmn B CTaHAAPTHbLIX YCITOBUSIX:
Fe203(k) + 2Al(K) = Al2Os3(k) + 2Fe(k), ecrnn AHY (298x)F€203(K) paBHa — 822,2 k[x/Monb;
AH “o6pt, (208k) Al203(k) paBHa — 1676 k[x/mMonb.

BapuaHT Ne 3
1. Onpepennte usmeHenne AG’ gnsa peakuuun Clo(r) + Fz(r) — 2CIF(r), ecnn AH” g,
(298x) CIF paBHa — 50,3 k[x/monb, AS°(29sx) CIF paBHa 5 [x/mornb-K.
2. Bbluncnute cTaHOapTHYO SHTANbNMIO PeaKUUN:
Mg(tB) + 2 HCI(r) — MgCl2z(TB), ecnu AH *,208x) HCI (r) = - 92 k[>x/monb;
AH" ¢ (208x) MgCl2 (TB) = - 641 k[x/Monb.



BapnaHTt Ne 4
1. BbluMcnute cTaHOapTHYO 3HTaNbNNI0 peakUmm:
CaCOs3(1B) — CaO(1B) + CO2 (r), ecnun AH % 2908x)CaCO3(TB) = - 1208 k[>x/Monb;
AH’t 208x) CO2 = -393,5 k[x/monb; AH ‘f208k) CaO (TB) = -635 k[x/mMOnb.
2. BblumucnuTe cTaHaapTHYH SHTPOMUIO peakuui:
Mg(tB) + 2 HCI (r) — MgClz(TB), ecnn AS” (298x) HCI (r) = 187 Dx/monb-K;
AS’ (208 MgCl2 (TB) = 90 Ox/monb-K; AS” 208x) Mg (TB) = 33 [x/monb-K.

BapuaHt Ne 5
1. Yto Takoe TepMOxXMmMuyeckoe ypaBHeHue? [lovyemy pasnuyalrTCs 3HaKu TennoBbIX
3PP eKTOB B TEPMOAMHAMNYECKON N TEPMOXUMUYECKON CUCTEME 3HAKOB?
2. Bbluucnute cTaHOapTHYH SHTaNbLNNIO peakuuu:
C2HsOH(k) — H20(k) + C2Ha(r), ecnn AH ' 2085 C2HsOH(K) = -278 k[x/Monb; AH’t 208x)H20 ()
= - 393,5 k[x/monb; AH 1, (298x) C2Ha (r) = 52,5 k[x/Mornb.

BapuaHT Ne 6
1. Bbluucnute ctaHgapTHYH SHTaANbNUIO peakumm ropeHus GytaHa:
CsH1o + 13/2 O2 — 4CO2 + 5H20, ecnu AH % 298k) CaH1o = - 126,0 kx/Mmonb; AH 298k CO2 =
-393,5 k[x/monb; AH ' (208k) H20 = -286 k[/mMorb.
2. Onpepenute nameHeHne AG’ ansa peakuuun Clz (r) + F2 (r) — 2CIF(r),
ecnun AH, 2085 CIF paBHa — 50,3 kIx/monb, AS 2esk) CIF paBHa 5 xx/monb-K.

Komnnekr KOHTPOJIbHbIX 3a_gaHm7| no BapuaHTamMm no teme «XMMnYecKaa KMHeTUKa»

BapuaHT Ne 1
1. HanuwwuTe BblpakeHne Ans CKOpoCTen NPSMbIX 1 00paTHbIX peakumi

2NO2 = N204; NHs() + HCI = NH4Cl).

2. Kak unameHuntca ckopocTb npsmon peakuum 2SOz + O2 = 2S0s, ecnn yBenuyuTb
JaBreHne B cucteme B 2 pasa?
3. Kak u3MeHMTCA CKOpPOCTb peakuum npu MOHMXKEeHUM TemnepaTypbl Ha 500, ecnu

TemnepaTypHbIA KOIPPULMEHT peakuumn paseH 27

BapuaHT Ne 2

1. HanuwwnTe BblpaKeHns1 CKOPOCTEN NPSIMbIX U 0OpaTHbIX peakuni
Al2(SO4)31) = Al203x) + 3SO3(r); N204 =2NO2.

2. Mpu Temnepatype 150°C HekoTopas peakuusi 3akaHumsBaeTca 3a 16 MuHyT. [puHMMasn
TemnepaTypHbIn KO3(PPULMEHT CKOPOCTU peakumm paBHbIM 2, paccuynTanTe 4Yepes Kakoe
BPEeMS 3aKOHUMTCA 3Ta peakuus, ecrnv nposoauTs ee npu 200°C?

3. Kak uamenutcs ckopoctb peakumm CO2 + Cgpagpur) = 2CO, ecnu obbem peakuMOHHOro
cocyaa yBenuuuTb B 2 pasa?

BapuaHT Ne 3
1. HanuwwuTte BblpaxXeHUs CKOpoCTen NpsiMbIX U 0BpaTHbIX peakuuii:

2NO + Cl2=2NOCl); 2Fe) + 3Cl2r) = 2FeCls
2. Bo ckonbko pa3 HyXHO yMeHblWWTb 0O6beM pearupylollen cuctembl, 4Tobbl CKOPOCTb
npsmon peakuun 2NO + O2=22NO2 Bo3pocrna B27 pa3?

3. Kak nameHutcs ckopoctb peakumm N2 + 3H2 = 2NHs, ecnn gaBneHue B CUCTEME YBESTUYUTD
B 2 pasa?
BapuaHT Ne 4
1. Bo cKONMbKO pa3 M3MEHUTCA cKopocTb peakumm 2A + B = A2B, ecnu KOHUeHTpauuio
BellecTBa A yBenMunTb B 2 pa3a, a KOHLEHTpauuio BeLecTBa B YMEHbLUNTL B 2 pa3a?



2. HanuwuTe BbipaxeHne cKopocTen NpsAMbIX 1 06paTHbIX peakLuii
2Na2COs3() + CO2 + H2O() = 2NaHCOs3 (x); 2NOCl ) = 2NO + Cl2

3. Kak M3MeHUTCA CKOPOCTb peakuuMn npu MOHWXeHUn TemnepaTypbl Ha 307, ecnu
TemnepaTypHbI KO3(PMUUNEHT CKOPOCTU peakumu paBeH 37

BapuaHT Ne 5

1. HanuwwnTe BblpaKeHns1 CKOPOCTEN NPSMbIX U 0OpaTHbIX peakuuni:
2Cr() = 3Cl2(ry = 2CrClz); 3C2H2 =CsHs

2. Bo ckonbko pa3 Bo3pacTeT cKopocTb peakumm 2H2 + Oz = 2H20 npu yBenuyeHun
KOHLUEHTpauumn Bogopoaa B 3 pasa?

3. TemnepatypHbIn k03pprumneHT ckopoctn peakumm 2NO2=2NO + O2 paBeH 2. Bbluucnute
KOHCTaHTYy cKopocTu aToun peakumm npu 600 K, ecnn npmn 640 K KOHCTaHTa CKOPOCTM paBHa
407,0 n-monbt.ct.

BapuaHT Ne 6
1. HanuwwnTe BblpaKeHUs CKOPOCTEN NPSIMbIX N 0OpaTHbIX peakuni
2HIr) = Ha () +l2(); 2Sk) +2H20() = 2H2S(r) +O2
2. BblumncnuTb, BO CKONBbKO pa3 YMEHbLLUUTCS CKOPOCTb Peakumn, ecriv, NoHU3UTb, TeMneparypy
oT 120° no 80° C. TemnepaTypHbIi KO3 MPULINEHT paseH 3.
3. KoHcTaHTa ckopocTu peakummn N20s = N204 + 1/202 npu 298 K paBHa 2,03-103n-monbt-c?,
a npu 288 K paBHa 4,76-10“n-monb™ c1. Hanaute temnepaTtypHblii KO3MULIMEHT CKOPOCTU

peakumu.
KoMNneKT KOHTPOSbHbIX 3a4aHUM N0 BapyuaHTamM No TeMe « XMMUYecKoe paBHOBECUEY

BapuaHT Ne 1
1. Monekynbl okcuaa asota (V) (B6yporo ueta) MOryT B oOnpefeneHHbIX YCRoBUSIX
anmepunsoBaTtbecd, obpasoBa 6ecuBeTHYH XnakocTb N2Oa:
2NO 2= N20g4 + 55 k[x/monb.

UTto6bl okcupg asota (IV) MakcumanbHO nepeBecT B OecuBeTHbI gumep, Heobxogmmo
cucTemy:

1) oxnaguTts;

2) HarpeTb;

3) noaBeprHyTb 061y4YEHNIO CONMHEYHBIM CBETOM,;

4) BblgepxaTb NpY KOMHATHOM TemMnepaType ANUTENBHOE BPEMS.

2. Kakoe u3 nepeyncrneHHbIX YCMOBUA He BMSET Ha CMeLleHne paBHOBECUSA B CUCTEME:
2502+ O2 =2 2503+ Q
1) BBeaeHue kaTanusaTopa;
2) nNoBblWEHNE AaBNeHNs;
3) MoBbILWEHNe KOHUEHTpauUmn Kncrnopoaa;
4) nosbllWeHne TemMnepaTypbl.
3. [Mpn HekoTOpOM TemMnepaType KOHCTaHTa paBHOBECUSA peakuuu
CO + H20 = CO2 + H2 paBHa 1. VcxogHble KoHuUeHTpaumn coctasnsnu: [CO] = 0,1
monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHasA KOHUEHTpaLUMs Yriekmucnoro rasa?
4, NcxoaHble koHueHTpaumm NO u Cl2 B roMOreHHon cucteme
2NO + Cl2 = 2NOCI coctasnsawT cootBetctBeHHO 0,5 n 0,2 monb/n. Bbluamncnute
KOHCTaHTYy paBHOBECUS!, eCNIU K MOMEHTY HacTynneHusa pasHoBecus npopearnposano 20 % NO.
5. Hanuwwnte BbipaxxeHne Ang KOHCTaHTbl paBHOBECUS reTeporeHHon cuctembl C +
H20r = CO + Ha. Kak cnegyeT M3MEHWTb KOHUEHTpauMilo U gaBneHue, 4ytobbl CMECcTUTb

paBHOBECKE B CTOPOHY 06paTHOM peakuun — o6pa3oBaHUs BOASHbIX NapoB?



BapuaHT Ne 2
1. Xummnyeckoe pasHoBecne B cucteme CsHio = CsHs + H2 — Q

MOXXHO CMECTUTb B CTOPOHY NPOAYKTOB peakumu:
1) noBbllWeHMEM TeMnepaTypbl U NOBbILLIEHNEM AaBIEHUS;
2) noBbiWEHNEM TemMNepaTypbl N MOHWXKEHUEM OaBMNEHUS;
3) NOHWXeHnem TemnepaTypbl 1 NOBbILUEHUEM OABMNEHUS;
4) NOHWXEeHNeM TemnepaTypbl U NOHWKEHNEM OABNEHNS.
2. KoHCcTaHTa XMMUYecKoro paBHOBECUS 3aBUCUT OT:
1) KOHUEeHTpauun pearnpyomx BeLecTB;
2) TemnepaTypbl;
3) obbema, B KOTOPOM MPOTEKAET peakuus;
4) BBeAeHus Katanuaartopa.
3. Mpn npoBegeHun obpatumon peakumm 2 SOz + O2 = 2 SO3  UCXOAHblE
KOHUeHTpaumm SO2 n Oz 6binm paBHbl cooTBeTcTBEHHO 0,4 M 0,3 monb/n. B coctosaHun

paBHOBECUSI KOHUEHTpauusi obpasoBasllerocss okcuga cepbl (VI) coctasuna 0,2 monb/n.
PaccuntanTe KOHCTaHTy paBHOBECUS ONA JaHHOW peakumu.

4. KoHcTaHTa paBHOBecusi romoreHHon cuctembl N2 + 3H2 = 2NHs3 npu HekoTopown
TemnepaTtype pasHa 0,1. PaBHOBeCHble KOHLIEHTpauun BogopoAa U aMMuaka COOTBETCTBEHHO

paBHbl 0,2 n 0,08 monb/n. BeluMcnnuTe paBHOBECHYIO U MCXOOHYHO KOHLIEHTpaUumM asoTa.
5. Hanuwwute BblpaXkeHne 0N KOHCTaHTbl paBHOBeCUSA reteporeHHon cuctembl CO2 + C

= 2CO0. Kak nameHuTCca CKOpoCTb NpAMON peakuumn obpasoBaHust CO, ecnm KOHUEHTpaumto

CO2 yMeHbWNTL B YeTbipe pas3a? Kak cnegyer nsmMeHuTb AaBrieHue, YTobbl NOBLICUTL BbIXO[
CcO?

KomMnneKkT KOHTpoOnbHbLIX 3a4aHUA MO BapuaHTam no teme «CTpoeHue atoma u
Mepuoanyeckmun sakoH [1.U. MeHoeneeBa»

BapuaHTt Ne 1

1. Hanuwute anekTpoHHble hOpMYyrbl aTOMOB 3M1EMEHTOB C MOPSAKOBbIMU HOMepamn 15 n
28. Yemy paBeH MakcMMarbHbIN CMUH P-3NEKTPOHOB Y aTOMOB NepBOro 1 d-afiekKTpoHOB Yy aTOMOB
BTOPOro ariemeHTa?

2. CKOMbKO M KakuMe 3Ha4yeHUs MOXeT MPUHUMaTb MarHUTHOe KBaHTOBOE 4MCMO mi npu
opbutansHom uucrie | = 0, 1, 2 n 3?7 Kakne anemeHTbl B NEpUOANYECKON CUCTEME Ha3bIBaKOT S-. P-.
d- n f- anemeHTamn? NpuBegute npumepsbl.

3. Xpom obpasyeT coeaunHEHNH, B KOTOPbIX OH MPOSIBIISIET CTENEHU OKUCNEeHna +2, +3, +6.
CoctaBbTe pOpMyrnbl €ro OKCUMAOB W MMAPOKCMAOB, OTBEYalLMX 3TUM CTEMNEHSM OKUCIIEHUS.
Hanuwwnte ypaBHeHNsa peakuun, oKasblBaLLMX amgoTepHocTb rmgpokenga xpoma (l11).

BapuaHTt Ne 2
1. Hanuwwnte anekTpoHHble (oOpMyribl aTOMOB 35IEMEHTOB C NOPSAKOBbIMU HOMepamu 24 n 33,
yunTbIBasi, YTO y NepBOro NpomcxoauT "npoMoTupoBaHne” ogHoro 4s-anekTpoHa Ha 3d-nNoaypoBeEHb.
Uemy paBeH MakcumaribHbl CNWH d-ONEeKTPOHOB Yy aTOMOB NEPBOro U pP-3MNeKTPOHOB Yy aTOMOB
BTOPOro aniemeHTa?

2. Kakoe makcumarnbHOe YMCIO 3MEeKTPOHOB MOryT 3aHumartb s-, p-, d- n f-opbutanu gaHHoro
3HepreTuyeckoro YypoBHs? [lodyemy? HanuwuTe 3MeKTPOHHY (OopMySly atoMa 3feMeHTa C
nopsiikoBbIM HoMepom 31.

3. Kakyto HU3LWY U BbICLUYIO CTEMNEHN OKUCMEHUS NPOSABMSIT KPEMHUN, MbIWbAK, CeneH u
xnop? lMoyemy? CocTtaBbTe (OPMyIribl COEOUHEHWA [OaHHbIX 3NEeMEHTOB, OTBeYallux ITUM
CTeneHsaMm.

BapuaHTt Ne 3



1. Hanucatb anekTpoHHble hopMysbl aTOMOB 3f1IEMEHTOB LLECTOro nepuoga: uesus, apbus,
ragHus, peHust, Tannua n acrtata. K kakmm anemMeHTam OHW OTHOCATCA?

2. B yem 3akntovaeTcsa npuHumn Maynn? MoxeT nu ObiTb Ha KakoM-HMOyAb NO4YPOBHE aToMa
p’- wnun d¥-anektpoHoB? [Moyemy? CocTaBbTe 3MNEKTPOHHYH (OpMyNny aToMa 3fieMeHTa C
NMOPSIAKOBBIM HOMEPOM 22 N yKaXXUTE €ro BarneHTHbIE 3NIEKTPOHBI.

3. Kakyto HM3LWYl0 CTeneHb OKUCMEHMS MPOSBNAT Bogopod, dTop, cepa u asot? lMoyemy?
CocTaBbTe hopMynbl COEANHEHUI KanbLNs C AHHBbIMUW 3fIEMEHTaMN B 3TOW CTEMEHN OKUCIEHUS.
Kak HasbiBaloTCA COOTBETCTBYOLLUNE COEANHEHNS?

BapwnaHT Ne 4

1. HasBaTb anemMeHTbl YeTBEpPTOro, NSATOro M LWEeCTOro NepnoaoB, Y KOTOPbIX 3aKaHYMBaeTCs
3anonHeHune d-opbutanen. HanncaTtb aNeKTPOHHbIE POPMYSibl aTOMOB 3TUX 3MIEMEHTOB U yKa3aTb,
K Kakow rpynne n noarpynne nepuognyeckon CUCTEMbl OHN OTHOCATCA?

2. Kakvne 3HayeHuMs MOryT npuHMMaTb KBAHTOBble 4ucna n, |, mi, ms, XapakTepusyoLine
COCTOSIHME 3MEeKTPOHOB B atoMe? Kakme 3HayeHWss OHW MPUHUMALOT ONS BHELUHUX 3MEeKTPOHOB
aToma marHua?

3. Kakyto Hu3Wylo cTeneHb OKWUCNEeHWs MPOsIBNSAIOT XNop, cepa, as3oT u yrnepoa? lMouemy?
CocTaBbTe hopMynbl COEANHEHMI aNOMUHUS C AAHHBIMW 3f1IEMEHTaMUN B 9TON CTEMNEHN OKUCINEHNS.
Kak HasbiBaloTCA COOTBETCTBYOLLNE COEANHEHNSA?

BapunaHT Ne 5
1. HasBaTb anemeHTbl YeTBEPTOro nepnoaa, aToMbl KOTOPbIX coaepXaTt Haumbornbliee 4Mcno
HenapHbIX d-3MeKkTPOHOB. HanncaTb anekTPoOHHO-rpacunyeckyto CTpykTypy d-nogypoBHS.

2. Kakne opbutanu atoma 3anonHaTCs anekTpoHamu padbwe: 4d wnm 5s; 6s unu 5p?
Moyemy? HannwmnTe anekTpoHHY0 hopmMyny atoMa afieMeHTa ¢ NopsAKOBbIM HOMeEpPOM 43.

3. Kakon 13 anemeHTOB 4eTBEpPTOro nepuoga — BaHagum uUnu Mblbsak — obnagaeTr 6onee
BbIP@XEHHbIMU MeTanMnM4yeckuMmm ceoncteammn? Kakon ns atmx anemeHToB obpasyeT razoobpasHoe
coegnHeHve ¢ Bogopogom? OTBET MOTUBMPYWTE, MCXOOA W3 CTPOEHUA aTOMOB [aHHbIX
afieMeHToB?

BapuaHT Ne 6

1. Hannwwnte anekTpoHHble PopMyIibl aTOMOB 31EMEHTOB C NOopsAKoBbIMU HOMepamu 14 u 40.
Ckonbko cBoboaHbIx 3d-opbuTanen y aToMoB nocregHero aneMmeHTa?

2. Onpepenutb No npasuny KneykoBCKOro nocrnefoBaTeribHOCTb 3amnoSfIHEHWUSI 3MEKTPOHaMM
noaypoOBHEN B aTOMax 3fIEMEHTOB, €CnM UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. KakoB
NMOPSIAKOBbI HOMEP 3feMEHTa, Y KOTOPOro: a) 3akaH4YMBaeTCs 3anosiHeHue anekTpoHamu 8s; 0)
Ha4YMHaeTCcs 3anosfiHeHne 3reKTpoHaMm NoaypoBHs 5g7?

3. CoctaBbTe OpMYyNnbl OKCMOOB W TMOPOKCMOOB 9NEMEHTOB TpPeTbero nepuoga
nepuoamMyeckon CUCTEMbI, OTBEYaKLWMX WX BbICLIEN CTENEHU oOkucneHus. Kak un3meHsieTcs
KMCNOTHO-OCHOBHbIA XapakTep 3TUX COeMHEHUN Npu nepexoge OT HaTpus K xrnopy? Hanuwwute
ypaBHEHUS peakLumi, oKasbliBaloLWNX aMpOTEePHOCTb MApoKCuaa antoMmHUS.

KoMNNneKT KOHTPONbHbIX 3a4aHWA N0 BapuaHTam No TeMe «Teopus XMMUYECKON CBA3UNY

BapuaHT Ne 1

1. OnpegenuTb XxapakTep CBsi3ei B MPOCTPAHCTBEHHbIX peLleTKax KpUCTannmyecKoro
KPEMHUSA M repmMaHus, UMeLmMX anmasonogobHyo cTpyktypy. O6nagawT nuM 9TnM Tena
MeTannmMyeckon NpoBOAMMOCTbIO?

2. CpaBHUTb KpaTHOCTb, 3HEPIUI0 CBA3EeN U MarHUTHble ceonctea Yactuy CO*, CO n CO-.
CocTaBuTb aHEpreTMyeckne guarpammoi.

3. PykoBoaCTBYSICb pa3HOCTbIO OTHOCUTENBHbIX ANEKTpooTpuLaTensHocTen cesasm 3 — O,

onpeaenuTb, Kak MEHSETCA XapakTep CBS3WM B OKCMAAX O3MEMEHTOB TpeTbero nepuoga
nepuogunyeckon cuctemol [1.. Mengeneesa.

BapuaHT Ne 2



1. Ha ocHOBaHMM 4ero MOXHO caenartb BblIGOp MeXxay NNOCKOCTHOW M nMpamMuaanbHOM
MOAENbIO NPU onpeaeneHnn NPoCTPaHCTBEHHOW CTPYKTYpbl Monekyn BFs n NF3?

2. CocTaBuTb 3HepreTuyeckyo gnarpammy aTtomMHbix opbutanen (AO) n MonekynspHbIX
opbutanen (MO) coeguHeHus LiH. Kakmne opbutanun B Hen ABNAKTCS CBA3bIBAOWNMU, a Kakue
— paspbixngowme? Paccuntatb KpaTHOCTb CBA3MN.

3. Kak meTtoa BaneHTHbIX cBasen (BC) obbsacHAeT nuHenHoe ctpoeHne monekynbl BeClz n
TeTpasgpuyeckoe CH4?

BapuaHT Ne 3
1. Kak 1 noyemy M3MeHSAeTCs BenvyMHa yrra B BeplnHax nupamugarnbHbiX Monekyn OHs
npu nepexoge ot PH3 k SbH3?
2. OnpegenuTb xapaktep cBs3en B kpuctannax MgS, ZnSe u InSb. B kakom cnyyae cBsA3b
nmeet bonee nonspHbI Xxapaktep? Kakumu cesoncTtBammn obnagatoT AaHHbIE COeANHEHNA?
3. Kakon Ttun rmbpugmsaummn opbutanen atoma KpeMHUsa npedliectsyeT obpasoBaHUIo
mMonekyn SiHa un TeTparanoreHngoB kpeMHUA? KakoBa nx npocTpaHCTBEHHAA CTPYKTypa?

BapuaHT Ne 4
1. CocTaBUTb 3HepreTMyYecKkylo avarpammy no metoay MorekynspHbix opbutanen (MO)
yactuy, NO™, NO n NO™ 1 cpaBHUTb UX KPATHOCTb U QHEPTUIO CBA3EN.
2. OnpepennTb xapakTep CBA3eW B KpUCTanNnM4eckux CTpykTypax TBepabix BewlecTts: KF,
BaClz, cepa, nog, kapbug KpemHus.
3. MoryT nn cywectBoBaTb Monekynbl Liz 1 Bez n kakoBbl kpaTHOCTU nx cesasen? OTseT
MOTUBMPYNTE COCTaBNEeHMEeM SHEPreTUYECKUX anarpamMmm.

BapuaHT N2 5

1. Kak meToq BaneHTHbIx cBaden (BC) obbsAcHaeT yrnoBoe cTpoeHwe mornekynbl HaS wn
nunHenHoe monekynbl CO2?

2. Kakyto XMMrn4eckyto CBS3b Ha3blBalOT BOAOPOAHOM? Mexay MonekynaMu Kakmx BeLlecTB
oHa obpasyeTca? Novyemy H20 n HF, nmesa MeHbLUy0 MONEKYNsipHY0 Maccy, NNaBaTCca U KUNAT
npu Bonee BbICOKMX TeMnepaTypax, YeM ux aHanorn?

3. Kakve cBA3un Ha3blBalOT BOOOPOAHbLIMU, KAKOBA UX NMPOYHOCTb MO CPABHEHUIO C APYrMMU
TMnamm ceasen? lNpu Kakon TemnepaType paspyLllalTcs BOOOPOAHble CBS3M B BOAE M Mpu
Kakov TemnepaTtype paspblBalOTCH CBA3U Mexay aToMmamun Bogopoda v kucrnopoga B Boge?

BapuaHT Ne 6

1. Onpegenutb xapaktep cBasen B Monekynax SCls, SiCls, CIFs n IBr n ykasatb ans
KaXXOouW W3 HUX HanpasBfeHue CMeLeHUs 3EeKTPOHHOM MNIIOTHOCTU CBA3W. Pacnonoxutb
MOJEKynbl B psg B NOpsiAKe yBenuMyeHus NonapHoCcTn cBasn. Kakummn ceorcTBamn obnagarot
AaHHble COeaANHEHNA?

2. B kakon n3 monekyn: H2S, H2Se unu H2Te n nodemy yron mexay BaneHTHbIMU CBA3SAMU
bornbLue oTkroHseTcsa oT 90°7?

3. CpaBHUTb KpaTHOCTM CBA3EN M MarHUTHbIE CBOMCTBA Monekynbl Bz n monekynapHoro
noHa B2*". CocTaBuTb aHepreTnyeckne guarpaMmmbl.

Bonpockl Ansa KonnoksnymMma no reme « XmMus TBEPAOro coctogHmsa. Metannoxmmmsa»
1. dusunko-xummyecknn aHanua. Ero uenu v 3agaun. Juarpammbl COCTOSAHUN U gMarpaMmmbl
«COCTaB — CBOMCTBO».
2. lloHaTne o ase, KOMMOHEHTE CUCTEMbl, HE3aBUCMMOM KOMMOHeHTe. [loHAaTne o
drasoBon gnarpamme ogHO- 1 MHOFOKOMMOHEHTHOM cuctemsl. [NpaBuno gas Mmbbea.
3. dasoBble gnarpammMmbl OOHOKOMIMOHEHTHbIX cuctem. Npumepbl (Boga, cepa). YpaBHeHUe
KnanenpoHa — Knayauyca. TponHble un kputnyeckme Touku. Npasuno ¢as 'mbbea.




PasHoypoBHeBble 3apaum (3agaHus)

KomnnekT pasHoypoBHEBbIX 3a4ay U 3afaHU1 Ans TeKylen aTtrectauum
no teme «PacTBopbI»

1. Boluncnute  TemnepaTtypy — Kpuctannusaumm  pactBopa  MoyeBuHbl  (NH2)2CO,
cogepxawero 5 r modeBuHbl B 150 r Boabl. Kpnockonunyeckasi koHcTaHTa Boabl 1,86 kr-K/mornb.

2. Boluncniute maccosyto ponto (%) sogHoro pactBopa caxapa Ci2H22011, 3Has, 4to
Temnepatypa Kpuctannudauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoOAbl
1,86 kr-K/monsb.

3. Pacteop, cogepxawmn 0,512 r HeanekTponuta B 100 r 6eH30na, KpuctannmsyeTcs npu
5,296°C. Temnepatypa kpuctannusaumm 6eHsona 5,500C. Kpuockonunyeckas KoHcTaHTa 5,1
kr-K/monb. Beluncnnte mMonsipHyto Maccy pacTBOPEHHOro BeLecTBa.

4. PactBop, cogepxawmn 3,04 r kamdopbl CioHis O B 100 r 6GeHsona, KunNuT npu
Temnepatype 80,714°C. TewmnepaTtypa kunenuss  6eHsona 80,2[1C. Bbluucnute
96ynnmMocKonmnyeckyto KOHCTaHTy 6eH3ona.

5. Beluncnnte maccosyto gonto (%) BogHoro pacteopa rnuvuepuHa CsHs(OH)s, 3Hasg, yTo
aT0T pacteop kunut npu 100,39°C. B6ynnmockonuyeckas KoHcTaHTa Boabl 0,52 kr-K/monb.

6. Bbluncnmute mMonapHyo Maccy HeanekTponuTa, 3Hasi, YTO pacTBOp, codepXawmn 2,25
aToro BewectBa B 250 r Boapl, kpuctannmuayetca npu - 0,279°C. Kpuckonuyeckas KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Boluncnute Temnepatypy kuneHuss 5%-Horo pactBopa HadptanuHa CioHs B 6eH3one.

Temnepatypa kuneHmsa 6eHsona 80,2°C. O6ynnnockonmnyeckasa KoHCTaHTa ero 2,57 kr-K/monb.

8. PactBop, cogepxawmn 25,65 r HekoTtoporo Heanektponuta B 300 r BOAbl,
Kpuctannuayetca npu - 0,465°C. BblumMcnvte MOMSPHYH MacCy pacTBOPEHHOro BellecTBa.
Kpunockonunyeckasa koHCcTaHTa Boabl 1,86 kr-K/monb.

9. BbluMCnNTE KPUOCKOMUYECKYKD KOHCTAHTY YKCYCHOM KUCMOTbl, 3Had, 4TO pacTBop,
cogepxawmn 4,25 r aHtpaueHa CisHio B 100 r yKCYCHOM KMCIOTbl, KpUCTannmuayeTcsa npwu
15,718°C Temnepatypa Kpuctannmsauum ykCycHon kucnotol 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r GeH3ona Temnepartypa KUMNEHUS ero
noBbicunacb Ha 0,81°C. CkonbkO aTOMOB COOEPXWUT MOSEeKyna cepbl B 3TOM pacTBOpeE.
Obynnuockonun4yeckas KOHCTaHTa 6eH3ona 2,57 kr-K/monb.

11. CocTaBbTe€ WOHHO-MOMEKYNAPHOE U  MOSEKYNSAPHOE YpaBHEHWA rnmaponuaa,
npoucxogswiero npyn cmewmnsaHum pactsopoB KzS n CrCls. 'maponus cuntatb HeobpaTUMbIM U
npeaenbHbIM.

12. K pacteopy FeCls gobasunu cnegytowme Bewectsa: a) HCI; 6) KOH; B) ZnClz;
r) Na2COs. B kakux cnydasx rugponus xnopuga xenesa (lll) yennurca? MNouemy? CoctasbTe
NOHHO-MOMNEKYNSAPHbIE YPaBHEHUS rMaponn3a CoOoTBETCTBYHOLLNX CONEN.

13. Kakne un3a conen: Al2(SO4)s, K2S, Pb(NOs)2, KCI nogsepratotca rmaponusy?
CocTaBbTe MOHHO-MOSEKYNSAPHbIE M MOMNEKYNSAPHbIE YPaBHEHUSI TMOPONM3a COOTBETCTBYOLLNX
conen. Kakoe 3HayeHve wnmeeT BOAOPOAHbI MNokaszaTenb (7<pH<7) ons pacTBOpOB 3TUX
conen? PaccumMtanTte KOHCTaHTbl TMAPOSiM3a AaHHbIX COMen.

14. Mpn cmewmBaHnm FeCls n Na2COs3 kaxpass u3 B3ATbIX COMen rmaponusyertcs
HeobpaTMo [0 KOHLa ¢ obpa3oBaHMEM COOTBETCTBYHOLLMX OCHOBAHUS W KACIOTLI. Bbipasute
9TOT COBMECTHbIN rMOPOSIN3 NOHHO-MOMEKYNAPHBIM Y MOSEKYTIAPHBIM YPaBHEHNAMM.

15. Kakyto cpeay mmetroT pactBopbl conen NasPOs, K2S, CuSO4? CoctaBbTe MOHHO-
MOMEKYIAPHbIE U MOJSIEKYNSAPHbIE YPaBHEHUS rMaporisa aTux conen? Paccyntante KOHCTaHThI
rmaponun3a AaHHbIX Conen.

16. Kakne na conen: RbCl, Crz(SOa4)s, Ni(NOs)2, Na2SOs nogsepratotca rmgponmsy?
CocTaBbTe MOHHO-MOSIEKYIISIPHbIE U MOSMEKYSSAPHbIE YPaBHEHUS rMOpOriM3a COOTBETCTBYOLLMX
conen. Kakoe 3HavyeHve uMeeT BOOOPOAHbIM MNokasatenb (7<pH<7) gna pacTBOpOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rMaponn3a gaHHbIX COMen.



17. Kakas 13 gByx cornen npu paBHbIX YCroBUAX B Bonbluen cTeneHn noasepraercs
rmgponuay: Na2COsz unu Naz2S0Os; FeCls unu FeCl2? NMNoyemy? CoctaBbTe MOHHO-MOMEKYNAPHbIE
N MONEKYNsipHble YPaBHEHUSA MMAPONN3a 3TUX Conen.

18. Kakasa n3 gByx coneu npu paBHbIX YCNoBusX B Bonbluen cTeneHu noasepraeTcs
rmaponuady: NaCN unun NaClO; MgClz unu ZnCl2? Noyemy? CocTaBbTe MOHHO-MOMEKYNSIPHbIE U
MOJEKYNSipHbIE YPaBHEHNS rMApOnNn3a COOTBETCTBYHOLLNX CONEN.

19. Kakne wun3 conen: K2:COs, FeCls, K2SO4, ZnCl2 nogsepratoTcs rmgponusy?
CocTaBbTe MOHHO-MOSIEKYNAPHbIE U MOMEKYNSAPHbIE YPaBHEHUS MMOPONM3a COOTBETCTBYIOLLMX
conen. Onpefennte 3Ha4yeHMe BOAOPOLHOrO nokasatens ans atux conen (7<pH<7) pacteopos
aTuX conen? PaccumtanTte KOHCTaHTbl r’MApoNu3a AaHHbIX CONen.

20. CocTaBbTe B MOMEKYSIAPHOM M MOSEKYSIAPHO-NOHHON (hOpMe YpaBHEHUS peaKkLnii:

a) CuCLz + Na2COs + H20 —...;

6) FeC13 + HCOOK + H20 — FeOH(HCOO): + ...

21. Bbl4MCNUTb KOHCTAHTY rmaponunaa cyrnbduTta HaTpus, cteneHb rmgponusa conun B 0,1
M pactBope u pH pactBopa. Hanuwmte MOHHO-MOMEKYNSpHOE U MONEKYNsipHOe ypaBHEeHue
rmgponuaa cynbuTta HaTpus.

22. BbluucnnTb KOHCTaHTY rugponu3a optodocdata Hatpusa. Onpepenute 3Ha4YeHus
BOAOPOAHOro nokasatens pactBopoB opTtodocdaTa HaTpus; a) 2,4 M n 6) 0,1 M? Onpegenute
cTeneHb rmaponusa. Hanmwurte MOHHO-MONEKyNsipHOe U MOMEKYNAPHOe YpaBHEHWe ruaponmnsa
opTodhocchaTa HaTpus.

KomMnnekT pa3HOYpPOBHEBbIX 3a4a4 U 3aaHUN AN TeKylen arTecrauum
no reme «KomnnekcHble coeanHeHUA»

1. Onpepennte 3apsg KOMMIEKCHOTO MOHA, CTEMNEHb OKUCIEHUS U KOOPAWHALMOHHOE
yncno kKomnnekcoobpasoeatens B coeguHeHusx [Cu(NHz)4]SOs, K2[PtCls], K[Ag(CN)2].
HannwwuTe ypaBHeHNs1 guccoumanmm aTux COeAUHEHNI B BOAHbIX pacTBOpax.

2. CocTtaBbTe KOOPAWHALMOHHbIE (POPMyInbl CNeayloLwmx KOMMEKCHbIX COeANHEHUN
nnatuHbl: PtCls-6NHs; PtCls-4NHs; PtCla:2NHs. KoopamHaumoHHoe yucno nnatuHbl (1V) paBHO
LwecTn. Hannwwurte ypaBHeHMe guccounaunmn aTux coegmHeHnn B BOHbIX pacTtBopax. Kakoe 13
COEOVHEHWI ABNSIETCA KOMMMEKCHBbIM HEANEKTPONTUTOM?

3. CocTtaBbTe KOOPAWHALMOHHbIE (hOPMYINbl CNeayloLwmx KOMMEKCHbIX COeANHEHUN
kobanbTa: CoC13-6NH3; CoC13-:5NH3; CoC13-4NHs3. KoopanHaumoHHoe uyucno kobanbta (lll)
paBHO LWEeCTU. HannwuTe ypaBHEHNS anccoumaumm aTuX COeANHEHNI B BOOHbIX pacTBOpax.

4. CocTaBbTe€ KOOPAMHALMOHHBLIE (POPMYIbl CReayrLmnX KOMMMEKCHbIX COEeAVHEHUN
cepebpa: AgCIl-2NHs; AgCN-KCN; AgNO2-NaNO:2. KoopanHaunmoHHoe 4yucrno cepebpa paBHO
ABYM. HanuwmnTe ypaBHEHMS guccoumaummn aTux COeAMHEHN B BOAHBLIX pacTBOpaXx.

5. W3 couertanma yactuy Co3*, NHs, NO2 u K' MOXHO cOCTaBuUTb CEMb
KOOPAWHAUMOHHBIX  (pOpMYyn  KOMMITEKCHBIX COEAMHEHUM KobanbTa, OfHa W3  KOTOPbIX
[Co(NH3)6](NO2)3. CoctaBbTe hopMyribl APYrnX LWECTU COeAMHEHUN U HaNUWNTE YpaBHEHUSA NX
Anccoumnaumm B BOAHbIX pacTBOpax.

6. N3 covetaHus yactuy Cr3*, H20, CI- n K* MOXXHO cocTaBuUTb CEMb KOOPAMHALIMOHHBIX
dopmMyn KOMMIIEKCHbIX COeAuMHEeHUn Xpoma, ogHa u3 kKotopbix [Cr(H20)s]C13. CoctaBbTe
dopMynbl ApYrMx LIECTU COEAMHEHWA W HanuwuTe ypaBHEHUS WX Auccoumaumm B BOLHbIX
pacTBopax.

7. Hanuwwure BblpaXeHWst AN KOHCTAHT HECTOMKOCTU KoMMIeKCcHbIX noHoB [Ag(NHs)2]*,
[Fe(CN)s]*, [PtCle]>. Yemy paBHbl CTeneHb OKWACMEHUS U KOOPAMHALUMOHHOE 4YKUCIOo
komMnnekcoobpasoBaTenen B 3TUX NoHax?

8. Hannwunte BblpakeHWs1 AN KOHCTAHT HECTOMKOCTM CreAYoLWmMX KOMMIEKCHbIX NOHOB:
[Ag(CN)2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Hasi, 4YTO OHM COOTBETCTBEHHO paBHbl 1,0-10%%; 6,8:10°%;
2,0-10'! ykaxuTe, B KakOM pacTBOpPE, COAEpXalleM 3TU WOHbl, NPV pPaBHOW MONAPHOW
KOHUeHTpauuun noHos Ag* 6onblue.



9. Tlpu npubasneHnn pacteopa KCN k pactBopy [Zn(NH3)4]SOs o6pasyetca
pacTtBopumoe kommnsiekcHoe coeguHeHne Ko[Zn(CN)s]. Hanuwmte monekynspHoe u WOHHO-
MOJEKYNSPHOE YpaBHEHUS peakuun. KOHCTaHTa HeCTOMKOCTU kakoro moHa: [Zn(NHs)a]?* unu
[Zn(CN)4)?*, 6onbwe? Moyemy?

10. KOHCTaHTbl HECTOMKOCTM KommneKkcHbix noHoB [Co(NH3)e]®*, [Fe(CN)e]*, [Fe(CN)s]*
COOTBETCTBEHHO paBHbl 6,2:10736; 1,0-1037; 1,0-10*4. Kakol M3 3TUX MOHOB siBNsieTcs Gonee
NPOYHbLIM? Hanuwmnte BbipaXeHUss ANs KOHCTaHT HECTOMKOCTU YKa3aHHbIX KOMMIIEKCHbIX MOHOB
n OOpMyIibl COeANHEHUN, cogepXXaLlmx 3TU UOHbI.

Tekywiass ammecmauyusi Takxe npoun3BoaAnTCA Npu nomMoLuu PY6EXHbIX KOJI/IOK8UYMOS.

Mpumepbl KUMoB py6exHbIX KOnMokKBUYMOB (3a 1 1 2 cemMecTpbl)

1 cemectp, pybGexHbin konnokBuym Nel (tembl «Ctexumometpusi», «KuHeTukay,
«TepmoamHamuka (BKno4vaa pasgen «XmMmyeckoe paBHOBeCUEN»)»..

«YTBEPXJIAKO»
3aBeayronmi kKadeapoit 001ei 1 HeOpraHMIeCKOW XUMHU
J.X.H. Ipo(. B. H. Cemenosn
HanpagJsienue noaroroBku / cneuuaiabHocth 020100 Xumus
JAucuumimnaa HEOpraHuyeckasi XuMus
®opma o0yueHHs O4Has
Buj xoHTpoas PYOEXHBIN KOJUIOKBUYM, | cemecTp
Bun arrecranum MIPOMEXKYTOYHAs

KoHnTponbsHO-u3MeputensHblii MaTepuai No4
1. Xumnueckass kuHeTuka. DopmanbHas KUHETHKA M YYEHHE O MEXaHU3Max XHUMHYECKHX PEaKIIHil.
CKopoCTh XUMHUYECKOM peakiuu: CPeIHsAs U UCTHHHASI (MTHOBEHHAs ).
2. Nmerorca cneAyromue paBHOBECHS C y4aCTHEM HACAIbHBIX Ta30B U COOTBETCTBYIOIIME 3aIUCU
TEPMOJIMHAMUYECKOr0 3aKOHA JICMCTBYIOIIMX MacC [Jisi PAaBHOBECUS B HM30TEPMHUYECKOW 3aKPBITOU

CUCTEMC:

K. — Crgo -C52309
3N204 + 6SO2 = 25309 + 6NO (1) cT s .cd (1)

0, " “N,0,

K _ (C:CO)2

= c !
CO2 + Crpagur = 2CO (2) Ccoz , (2"

K. = CNo ‘CNoz
NO + NO2 = N2O3 3) c CN203 , (3)

da3oBble (arperaTHbIe) COCTOSHHS BEIIECTB, HE SBISIOIIMXCS Ta3aMd, HMMEIOT COOTBETCTBYIOIINE
IIOMCETKHU. BBIﬂBHTC, IJId KaKUX U3 MCPCUUCIICHHBIX peaKI_II/Iﬁ COOTBCTCTBYIOIINEC CBA3U KOHCTAHTLI KC C
KOHIIEHTpauusaMu. byibre BHUMATEIbHBI!
@) — SIBIISIFOTCSI COBEPIICHHO KOPPEKTHBIMH,
) — BO3MOYHO SIBJISIFOTCSI KOPPEKTHBIMH,
6) — HE MOT'YT OBbITh KOPPEKTHBIMH.

[IpenonaBaTens: A 1O. 3aBpaxHoB



2 cemecTp, pybexHbin konnokeuym Nel (tema «KomnnekcHble (KOOpAMHAUMOHHbLIE)
COeaUHEHMNSY.

«YTBEPXJIAO»

3aBeayronui kadenpoit o0Ieit 1 HeOPraHMUECKON XUMUM
I.X.H. Ipod. B. H. Cemenon

_.04.2022

HanpagJsieHue noaroroBku / cneunaiabHocts 020100 Xumus

Jucuuniimna Heoprannueckas xumus
®opma o0yyeHuss O4HOE
Buj xoHTpoas pyOexHbIi KoyutokBuyM Nel, cemectp 2

Buag arrecranuu TeKyIas

KoHTpoJILHO-U3MEPUTENLHEIN MaTeprai Ne 9

1. MexmonexkynspHoe B3auMmopeiictsue. Cunbl Ban-nep-Baanbca, MexaHu3Mmbl BaH-[€p-BaajlbCOBA
B3aUMoOJeNCcTBUA. BonopoaHast cBsA3b. BinsHue MeX- M BHYTPUMOJIEKYJISIPHOM BOJOPOAHON CBA3U Ha

CBOWCTBA MOJIEKYJIAPHBIX COCAMHEHHIA.

2. IlpuBenure opOUTanbHBIE AUarpamMmbl (3allOJIHEHUE PA3JIMYHBIX JJIEKTPOHHBIX COCTOSHUN) H
oTpesieNTuTe THI THOpHAM3aImK opOutaneil mms kommnekcHeix noHoB [FeClg]> u [CUu(CN)4]*, ecmm
U3BECTHO, YTO NEPBbIM U3 HUX BbICOKOCIIMHOBBIH, @ BTOPOIl — HU3KOCIIMHOBBIH.

Paccuuraiite Beanunny DCKII q1st kax10ro U3 yKa3aHHBIX BbIILE HOHOB.

3anuimnTe BO3MOXKHBIC YpaBHEHHs HOHHM3alWH, mnpoucxojsmue npu nonananuu conu Kz[FeClg] B

BOJIHBII PacTBOP.

[IpenonaBaTens: A }O. 3aBpaxHOB

TecToBble 3aaaHuA — npuMepbl. NMpaBunbHbIE OTBEThI BbliAeNeHbl NONYXUPHbLIM WpUdTOM
(a B 3NeKTPOHHOM BEPCUN — N CUHUM LiBETOM TEKCTA)

1. Moxer mnm pacTtBOp OBITh OJHOBPEMEHHO HACBHIIIEHHBIM | pa30aBieHHbIM? A  OYCHB
KOHLIEHTpUpOoBaHHBIM (99 macc. %) 1 HEHACBIIEHHbBIM?
BapuaHTbI 0TBETOB: /12, /1a; Ja, HET; HET, J1a; HET, HeT.

2. HaBecka u3 27 r aFOMUHHS MaKCUMAJIBHO ITOJTHO IpopearupoBaia ¢ HaBeckoi u3 32 r cepol. Kakas
Macca cynbduma mnomyumnack? W3BECTHO, 4YTO MPSAMBIM B3aUMOJCWCTBUEM MOXHO TIOTYYHUTh
€MHCTBEHHBIN Cylb(u anmoMuHus (MPAKTUYECKH CTEXHOMETPUUYECKOro cocTaBa). OTBET OKPYIJIUTE JI0
LIEJIOT0 Yuca.

Bapuantsl oTBeToB: 59, 50, 49, 40 1.



3. 1,00 r xymopuaa JUTHS PacTBOPWIM B HOPMAJBHBIX YCIOBHAX 22.4 1 Bojbl. Haiiiure MoJspHYIO
KOHIIEHTPALUIO COJIM B IIOJy4€HHOM pacTBope. IlmoTHOCT pacTBOpa mpumure 3a 1 r/em®.

[TomyueHHO€E 3HaYEHUE OKPYTIIUTE 10 THICSYHBIX.

BapuanTtsi orBetoB: 0,001; 0,002; 0,045; 1,000 M.

4. Imeetcst mpocTasi TOMOT'€HHAs peaKLus:
A—>2B+C.

3anummuTe 3aKOH JEHCTBYIOIMINX MACC I TOW peaKIiH, CAUTAasl TIOCIEAHIOI HEOOPaTHMOM.
BapuaHThI 0TBETOB!

a) v=Kk-Ca-Cg

b) v = k-Ca-Cg?Cc
c) v=k-Ca

d) V= k-CA/CBZ-Cc

5. Nmetorcs caenyromue ra3odasHble peakluu, TpUHUMaeMble HEOOpAaTHMBIMH M COOTBETCTBYIOIIUE
3alMCH 3aKOHA ACHCTBYIOIIUX MacCC:

a) O2+0+N2=03+N;" (1) v = k-(Co-)-(Co,)-(Cny), 1)
b) 2NO + O, = 2NO, (2) v = k-(Cno)-(Coy), 2
c) Zn+C0O,=Zn0+CO  (3) v = k-(Czn0)-(Cco), (3"
d) Ass+ 6Cl; = 4AsCl3 (4) V =k-(Casy)-(Cc1)®, (4"

He monb3ysce cripaBOYHBIMH JaHHBIMH, BBIIBUTE CPEIU IMEPCUMUCICHHBIX PEAKIUil TaKue, IS KOTOPhIX
COOTBETCTBYIOIIAsE TUM PEAKIMSAM 3aIUCh 3aKOHA JIEUCTBYIOIINX MacC

@) — BO3MOYKHO SIBJISIETCSI KOPPEKTHOIM,

0) — HE MOXXET OBITh KOPPEKTHOM.

IIpaBuibHbIE OTBETHI: @, .

6. B 3akpeitom cocyae oobemom 1 1 mpu Temmeparype 500 °C HaxoguTcs roMOreHHas paBHOBECHas
cMech (MaeanpHBIM Ta3) Ta3000pa3HBIX cepbl (S2), BOAOpOJAa W CEPOBOAOPOJIAa C HM3BECTHBIMH
PaBHOBECHBIMHU KOHIICHTPAIUAMHU:

Cs,=001M;  Cu,=0,04M; Chips = 0,02 M.

Brruucnure koncTanTy paBHoBecus Kp s peaknmu oOpa3oBaHUs CEpOBOAOPOAA (HATIOMHHUM, YTO ISt
BbruncieHus Kp napruansHbie JaBIeHHsI HEOOXOIUMO MEPEBECTH B €IMHUIIBI ATM).

OTBeT OKpYIIUTE O JECATHIX.

BapuanTsi orBetos: 0,0; 0,1; 0,4; 100,0.

7. UcxonHble JaHHBIC 3TOM 3aJ]a4ll COOTBETCTBYIOT YCIIOBHIO IIPEABIAYIIEro Bompoca (Neb).

Kakue xonmdecTBa cepoBOiOpo/a M MpOCTOro BemecTBa (S wiu Hz) Hamo B3ATh AN MPUTOTOBICHUS
TaKOW PaBHOBECHOM CMECH B YKA3aHHBIX YCJIOBHUAX B IAHHOM cocyjie?

OTtBeT fgaliTe ¢ TOYHOCTBIO JO COTHIX M  TMEPEUUCINTe B  CICAYIOIIEM  MOpPSIKE:
n(S) = ... moab ; n(H2) = ...momp ; N(H2S) =... mons. Eciu BerectBo OTCYTCTBYET, TO JJISI HETO
3amuckiBaiiTe oTBeT «0,00 MOMIBY.

IMpaBuasueiii oreet: N(S) = 0,00 moas ; N(H2) = 0,02 moas ; N(H2S) = 0,04 Mok,



8. HaBecky uurpuna jautus (~1 r) pactsopuiu B Bozge (~ 10 r). st onenku pH momy4eHHOro pacTBopa,
HaXO/IAIIEroCs B 1TaOOPATOPHBIX YCIOBHSIX, BEIOCPUTE OTBET U3 CICAYIONIMX BAPHAHTOB.
Bapuantsi otBeToB: pH <7; pH =7; pH >7; pH < 0.

9. Yto nmeeT Hanbomnpimyio Maccy: 2,24 1 He (1.y), 0,2 mons H2S (1.y) nim 10?2 atomoB ypana?
OtBert paiiTe B BUJE XUMHUECKOH (hOPMYJIBI.
IIpaBuabHbIii oTBeT: H2S

10. Paccuuraiite MOJIBHBIN 00BeM Tenus (MaeanbHbIi ra3) I JaBACHHUSA 2 aT™M M TEMIICPaTyphl, PaBHOMI
—136,5 °C. OrBer maliTe ¢ TOYHOCTHIO 10 JECATHIX JI/MOJIb.
Bapuauntsi orBeToB: 1,0, 5,6, 11,2, 22,4 n/Monb

11. Kakue u3 cieayromux HOHOB U3 CJIEAYIOIIEro CIUCKa MPUHIMITUATIBLHO HE CYIIECTBYIOT:
H-, H*, H?*, Li, Li', Li%, Li**?

BapuaHThI 0TBETOB:

- BcE MOTYT CYLIECTBOBATE; PAB/a, HEKOTOPHIE — TOIBKO B SK30TUYECKHX YCIOBHUSIX
- Bce, kpome H?*, Li~, Li?*, Li%*

- Bce, kpome H?*, Li%*, Li%*

- Bce, kpome H?'.

12. B xakoMm u3 CIeAyIOUUX KUIKAX PACTBOPUTENICH PacTBOPEHHBIN XJIOPOBOAOPOA OYyIEeT BEeCTH cebds
Kak c1a0sblii a5ekTposnT? OTBET BEIOEPHUTE U3 CIIEAYIONIETO CITUCKA.

HBr, NH3z, H20, CoHsNHo.

13. B cucreme In — S mmeercs mpomexyTouHas y3KOTOMOTEHHasi TBepaas coctaBa IngS7. Kakoma
ModbHas 103 (%) cepsl B 3Tol aze? OTBET JaiTe ¢ TOYHOCTBIO 10 ACCATHIX.
BapuanTtsl oTBeTOB: 46,2; 53,8; 55,0; 67,0 M01.%

14. Onenwnre Benmmuuny pH 0,0025 M BogHoro pactBopa kucioTsl Ha[Fe(CN)e] mpu 0OBIYHBIX yCIOBHSX.
Kucnory cuntaiite CUIBHOM 1O BCEM CTYIICHSM, TUCCOIMAIIMEN aHHOHA TPEeHeOpeYb.

OTBeT JaiiTe ¢ TOYHOCTHIO 10 IEJIOr0 YUCIa.

IIpaBuabHbIi oTBeT: 2.

15. Kakoif ra3 (koTopblii OCTaeTcs ra3oM M HpU H.y.) IMOJy4yaeTcs INpU KHUIISYECHUH CEphl B
KOHIIEHTPUPOBAHHOM cepHOii kucnore? OTBET AaiiTe B BUJE XUMUYECKON (POpMyIIbL.
Bapuantsl oTBeToB: H2, O2, H2S, SO2, H20.

16. Nmetorcs pactBopsl ¢ pH = 7 u pH = 4. Bo ckoibKO pa3 KOHUEHTpAIHs HOHOB BOAOPOAA BO BTOPOM
pacTBope OoJbIIIe, YeM B TICPBOM?
Bapuantsl orBetoB: 3, 10, 100, 1000.

17. B xakux yCJIOBHUSIX U3 CICIYIOIINX PEAKIMii aMMHUAK MPOSBIISCT CBOMCTBA KMCIOTHI COTJIACHO TEOPUHU
Bbpéuncrena-Jloypu?

a) 2NHz = N2 + 3Hy;

b) NHz + H,O = NH4s" + OH;

¢) NHz + Li20 = LiOH + LiNHz;

d) NHz + HsO" = NHs" + H»0.



18. Kakue W3 cienyromux NPUMEPOB MOATBEPXKIAIOT yTBEpKAcHHE: «Eciau Ui BOAHOTO pacTBOpa
HEKOTOpOi conu ompexaeneHa BenwumHa PH = 7.0, To emie 3To HE O3HAYaeT, YTO JAaHHAs COJb HE
MOJIBEPTACTCS THAPOIIU3Y»

PacTtBopsI:

a) XJlopuJia HaTpus (KOMHATHAs TeMIEpaTypa);

b) aneraTa aMMoHusl (KOMHATHAasi TemnepaTypa; Kasoc)= 1,7-107°, Kb @25°¢)= 1,7-107);
C) HUTPUTA HATpHs (KOMHATHas Temrnepatypa, Ka s °c)= 5,0-10%);

d) auTputa Hatpus (90 °C, Ka 9o -c)= 5,4-107);

e) xnopuaa metunammonns [CHsNH3]Cl (Kp (25 °c) = 4,4-107%);

f) HachIeHHbIH pacTBop cyabpuaa pryta (11) (IMMPHgs (25 °c) = 1.1070)
JlaBieHue, mpyu KOTOPOM HaXOJSITCS pacTBOPHI Be3ze ctanaapTHoe (1 atm).

19. Kakue xommiekcHble (KOOPAUHAIIMOHHBIE) COEIWHEHUS U3 CIEAYIOMIeT0 CIUCKa HE MOTYT
cymecTtBoBaTh coriacHo MBC.

a) K[BF4];

b)  Ks[BFs];
c) K[AICl4];
d) Ks[AlFg];

e) [La(OH2)q]Cl3;

f) [La(OH2)s(OH)]Clz;
9 [Li(OH)CI

h) [Li(OH2)4]ClI

20. Kakas U3 cleqylomux reoMeTpu4ecKux (Uryp B HAMOONBIIECH CTETEHH IMOJAXOJUT JUIS OIHCAHUS
MIPOCTPAHCTBEHHOT'O CTPOCHUSI MOJIEKYJIbI OpTohochoproit kuciaoTsl HsPO4?

a) Kpyr

b) OKPYHOCTh

C) TeTpadap

d) KyO

e) KBaJpar

f) IPSMOYTOJIBHUK

9) Tparnenus

21. OT xaKux U3 CIACIYIOUIMX BEJIMYMH 3aBUCUT BEIMYMHA KOHCTAHTHI HeCTOWKOCTH oHa [CUF3]™?

a) — OT KOHLEHTPALUi1 HOHOB F,

b) — OT KOHIIEHTpanuii noHoB Cu?*,

c) — OT KOHIIEHTPALMHU POTUBOMOHOB K*
d) — OT TEMIEPaTyphblI.

e) — OT KOHIleHTparuit nonos Cu”.

22. Kakoe W3 CleIyroIIuX KOMIUIEKCHBIX (KOOPIWHAIIMOHHBIX) COCTUHEHHWH IOJDKHO OBITH Hamboiee
IIPOYHBIM COTJIACHO NPEACTABIECHUAM TEOPUU KPUCTAIUIMYECKOTO MOJIS.

a) Ko[FeCla];

b) K2[MnCl4];

c) Ka[FeCle];

d) Ks[Mn(CN)e];

e) Ka[Fe(CN)s];

f) Ks[Fe(CN)g]

0)] K4[Co(CN)s];

h) K3[Co(CN)g].

Honst CI™ u CN™ 1t ipuBeIeHHBIX COSTMHEHUI — JIMTaH bl CJ1a00T0 ¥ CHIIBHOTO MOJISi COOTBETCTBEHHO.



23. Kakoe W3 cienyronmx KOMIUICKCHBIX (KOOPJIMHAIMOHHBIX) COCIUHCHHH OKa3bIBAeTCS OCCIBETHBIM
COTJIACHO MPEJCTABICHUSAM TE€OPUH KPUCTAIITUYECKOTO MOJIS.

a)  K[FeCld];

b) K2[TiCle];
c) Ks[TiCls];
d) K4[TiClg];

e) K3[CuCly];
f)  Ko[CuCly]
0) Ks[CuFs];
h) K2[ZNnCl4].

24. OnpenenuTe TUNOIBHBIM MOMEHT MOJIEKYJIBI TpUXjiopuaa 6opa. OTBET OKpYTJIUTE A0 IEJI0T0 YHCa.
IpaBuabHbIii oTBeT: 0.

25. TlpopomxuTe ypaBHEHUS ClIeAyONUX peakiuid. [Ipn HeoOX0IMMOCTH UCTIONB3YHTE 3HAK «+». [lepen
U TI0CTIe ATOTO 3HaKa MCIONb3yiTe mpobenbl. CtexuomeTpudeckne Kod()(UIMEHTHl HCIONb3yiTe, He
pazzenssi mpoOeoM MOCIEAYIOUTYI0 XUMUIECKYI0 popMyTy

K:O+H)O — ... ; KH+ HO — ...

IIpaBU/ILHBIN OTBETHI:
K20 + H.0 - 2KOH

KH + H,0 — KOH + Hz

26. Kakue u3 cienyronux KACIOPOIHBIX COSTUHCHUH HEIb3sl CYMTATh OKCUIAAMHU?
KOH, Ca0, SnO2, MnO2, BaO2, KO3z, RbO2, Na20>, Li20, OF2, CI,0, Os.

27. Korga paccMaTpuBarOT TpEACIbHOE SBICHHE KPHOCKOIMHU, TO TOBOPAT O TEeMIIepaType Hayala
kpuctamm3anuu. Kakyio ¢a3sy (hasbl) mpenctaBisioT co0OW ITH MEpBbIe 00Pa3yIONIUECs KPUCTAIUIBI?
OTBeT BBIOPATH U3 MPEIJIOKESHHOTO CITUCKA.

a) — a3y NnpaKTHYeCKH YMCTOr0 3aKPHCTAJJIH30BABIIETOCS PACTBOPHUTENS A,;

b) — a3y npumecu B (1B.);

C) — cmech A (TB.) + B (TB.)

d) — TBepayIO a3y mpOMEKyTOUHOTO coequHeHus AxBy.

28. JloGaBiienneM kakoro (Kakux) BEIIECTB MOKHO YCTPAHUTH OOILYIO KECTKOCTh BOIBI?

a) — HCI;

b) — MgCly;

¢) — NasPOy;
d) — COy;

e) — Na2COs;
f) NaCl + NHg;

g) - ATA + NHs.

29. Kakuwe W3 CIeAyrOIIUX COCIMHCHHH HE XapaKTEepHbI I KPEMHHS TPH YCIOBHSAX, OJIHM3KHX K
nabopaToOpHBIM?

@) — aHAJIOTH TPEIETbHBIX YIIIEBOAOPOAOB psifa SinHan+2;

b) — aHanory MUKIMYECKUX YIIEBOJOPOIOB psia SinHazn;

C) — anasor terpaxsopmerana SiClg;

d) — anasoru 3 THIEHOBOTO psiga SinHan;

€) — aHAJIOTH APOMATHYECKHUX YIJI€BOIOPO/I0B.



30. M3BecTHO, YTO Ta3000pa3HbBI XJOPOBOJOPOJ] MOXKHO IOJIYYHTh, JACHCTBYS KOHIICHTPHUPOBAHHOM
CepHON KHUCIOTOM Ha XJIOpHJ HAaTpus. MOXKHO M TaKUM CHOCOOOM MOJYYHTh HOJOBOIOPOJ (3aMEHUB
NaCl na KI1)? A ¢propoBonopos (3amenuB NaCl na KF)?

Bapl/laHTbl OTBETOB: 14, J1a, Ia, HCT, HET, 14, HCT, HCT.

31. He mosb3ysich CIPpaBOYHHUKOM BBIOCPHTE M3 CIEAYIOIIErO CIHCKAa TPH MOJIEKYJIBI, JJISI KOTOPBIX
crangaptHast SHTanbIus (ArH (208 k)) peakiuu pacmaa Ha aTOMBI ABJISICTCS MaKCHMaJIbHOM.

Nay, Li», LiH, CO, Sy, P2, N2, Hz, F», BrCl.

32. HebompIioe KOJUYECTBO OKCHIA KAJBIHS IOJIHOCTHIO PACTBOPHIIM B 3HAYUTEIIEHOM OOBEME BOJIBI.
UYepes pactBOop Hadanu OapOoTupoBaTh (MPOMYCKAaTh) CEPHUCTHIM Ta3. PacTBop moMmyTHeNn W cTal
HETPO3payHbIM BCJIEACTBAE OOpa30BaHUS MaopacTBOpUMON comn. OpHaKo, MO Mepe JalbHEHIIero
MPOITyCKAHUS 3TOTO Ta3a, pacTBOP CHOBA CTaJl IPO3PAYHBIM.

Kaxkoe BemecTBO (3amucanHoe B MOJIEKYJSIPHOM BHE) oOpa3zoBanock? Kakoi apyroil H3BeCTHBIN ra3 Bel
OBl ce0s B JTaHHOM CUCTEME aHAJIOTHYHO CEPHUCTOMY ?

JlaiiTe 1Ba OCIIEIOBATEIBHBIX COOTBETCTBYIOIIMX OTBETA Yepe3 3aIATYIO (C IpoOeoM 1mociie 3amsaTom).

Ipasuasueiii orBer; Ca(HSO3)2, CO?
33. Kakue u3 CIeayIoIMX OKCUI0B PACTBOPAIOTCSA B BOJE C 00Pa30BAHMEM TUIIMYHBIX KUCIIOT?
SOz, CrO, Cr203, CrO3, MnO, Mn304, MNO2, MN207, Fe30a, Fe20s.

34. MarHuii cropaeT Ha Bo3ayxe. Ecim o0paboTath mpoayKT CropaHusl HEOOIBIINM KOJTHMYECTBOM BOJBI,
TO TMOSIBUTCS CUJIBHBIN XapaKTEPHBIN 3amax.
Kakum coequnenneM o0yciaoBiieH 3TOT 3anax? J[aite oTBeT B BUie (DOPMYIIBI 3TOT'O BEIIESCTBA.

IIpaBuabHblii oTBeT: NH3

35. Kakue u3 ciaenyonmx COeMHCHNUN Cephl WK CelieHa TOMOIECMHUYECKUE CBSI3H (T.€. CBSA3H, IIe aTOM
XaJIbKOTEHA CBSI3aH XOTs ObI C €Ile OHUM aTOMOM XaJIbKoreHa)?

a) — NaxS207;

b) — H2S20s,

C) — cepa poMOHYecKas;

d) — Ses (kpacHblii ces1eH)

e) — Na2S203;

f) — Na2S4O0s;

g) — NaxSeOsa.



20.2. NpomexyTouHaa arTectaums (3k3ameH — B 1 U 2 cemecTpax)

lMpomexyToyHas aTTecTaums No AMCUMMAMHE OCYLLEeCTBNSETCS C MOMOLbI  Criefytowmx
OLIEHOYHbIX CPeACTB:

1. ak3ameHauuoHHbie KVIM (ak3ameH — B 1 n 2 cemecTpax);

2. KypcoBble paboThbl, BbiOpaHHble K3 MpuaraeMoro Hwxke cnucka. Kaxgbivm CcTygeHToMm
BblOupaeTcs ogHa paboTa; nocne ee BLINOMHEHUS B TEYEHME BTOPOro CEMECTpa NPOM3BOAUTCS
ee 3awmTta. 3awmuTta CoCToMT M3 [oKnaga O BbINOMHEHHOW paboTe (3KCnepumeHTe u ero
pesynbTatax), a Takke W3 OTBETOB CTyAeHTa Ha BOMPOCbl MPUEMHOW KOMMWUCCUMM WUIK
npuHMMaloLWero atrectaunto npenogaesatensd. HeobxogmMmbiM ycnoBMeM gonycka cTydeHTa K
3awmTe sABNSeTCa  pykonucb, oOdopmneHHas C  y4eToM  (PaKynbTETCKUX METOAUYECKUX
pekomeHaauun.

Mpumepbl 3Kk3amMmeHauMoHHbIX KUM

1 cemecTp. «YTBEPXIAIO»
3aBeyrOIIUH Kadeapoii o0IIel 1 HEOPraHUUESCKONH XUMHUH
I.X.H. poc. B.H. Cemenos
Hanpagsienne noarorosku / cnenuanbHocts 020100 Xumus
JucuuninHa HEOpraHU4ecKas XUMHs
®opma o0y4eHust OuHas
Bua koHTpoJs 9K3aMeH, 1 cemecTp
Bua arrecranun MPOMEKYTOUHAS

KoHnTpoabHO-n3MepuTebHbI MaTepuan Ned

1. Xumndeckass kuHeTHKa. dopManbHas KMHETHKA M YYEHHME O MEXaHM3MaX XUMHUYECKHX peakuuil. CKopocThb
XUMHYECKOW PEeaKIUu: CPEIHSS U NCTHHHASA (MTHOBEHHAS).

2. CnuH n cimHOBOe KBaHTOBoe umcio. [lpuamum Ilaymmn. MHorosnekTpoHHBIE aTOMBI. [IpaBuia 3amoiHEHHS
aTOMHbIX opOwutaneii, npasuia ['yHga u KieukoBckoro. OcoOEHHOCTH MOBEACHHUS BBICIIUX SHEPreTHUECKUX
YPOBHEH TAKEJIbIX 3JIEMEHTOB.

[IpenonaBarens: A IO. 3aBpaxHoB

2 cemecTp. «YTBEPXJIAIO»
3aBeayronui Kadenpoit o01ieit 1 HeOpraHMIeCKOM XUMUHU
J.X.H. Ipod. B.H. Cemenon

HanpagpiieHue MOATrOTOBKY / CNENMAJIBLHOCTH
04.03.01. — DkcnepuMeHTaNIBbHAS M PUKIIAIHAS XUMUSA (aKaJIeMUYECKUI OakajaBpuar)

JAucumnninna HEOpraHUYeCKasi XUMHUSI
®opma o0yueHHst  O4YHas
Bua xoutpoas 9K3aMEH

Buag arrecranuu MIPOMEKYTOUHAS
KouTponsHo-n3MepurTenbubiii Mmarepuai Ne 20

1. OkxucnuTenbHO-BOCCTAHOBUTENIbHBIE pPEAKIUHU. Peakunu ¢ ydyacTHEM JIIEKTPOJIOB. DJIEKTPOJIHBIN
OoTeHIMaa. BogopoaHbIil 2JEKTPOJ U €r0 yCTPOUCTBO.

2. bunapsble coeanHeHusa. OKCuAbl Kak XapakTepucThuyeckue coeuHeHus. CpaBHeHHE (DU3MUECKUX U
XMMHUYECKHX CBOMCTB BBICHIMX OKCHJIOB IIPM M3MEHEHUH IOPSAAKOBOrO HOMEpa 3nneMeHTa. Hampumep,

CpaBHEHUE CBOMCTB B pany
Na20, MgO, Al>03, SiO2, P20s, SO3 u Cl1207 (okcuas! smemenToB oHoro nepuosa I[1C) wiu B psaay COo,
SiOy, ..., PbO2 (oxcumapl 3nemMenToB oaHo#M rpymmsl [1C).

3. Cepa. Annotponust U nonumopdusm ceprl. dazoBas nuarpamMma cepbl. BomopomHble COeAMHEHHUS:
CEPOBOJIOPO U CYTh(DAHBI.
[IpenonaBarens: A 1O. 3aBpaxHOB



TpeGOBaHI/IFI K BbIMOMNMHEHWUIO 3a4aHWUN, LLKanbl U Kputepun oueHnBaHuA

[na oueHuBaHMA pe3ynbTaToB O0yYeHMs Ha 3JK3aMeHe MCMOmb3ylTcsa crieayllme

nokKasarternu:

- BNageHne TMOHATMWHBbIM annapaTtoM Kak oOLlen, Tak U HeopraHM4ecKom Xumum

(TeOpeTM‘-IeCKVIMM OCHOBaMM Ll,VICLl,VII'IJ'WIHbI),

- CNOCOOHOCTb WNMCTPUPOBATbL OTBET NpuMepamu, akTamu, OaHHbIMUM HayYHbIX

nccnegoBaHun,

- NMPUMEHATb TeopeTU4YeCkKne 3HaHUA Ond pelleHNA NpakKTU4EeCKUX 3adad rno TemMam,

npvBeneHHbIM B M. 19.

- 3HaHMe coBpeMeHHoro dyHaameHTa B 06nactu HeopraHM4eckon XMMWUKM M NOCNeaHuX

JOCTUXEHUI B 3TOM 00nacTn XMumMnu.

Kputepun oueHMBaHWA KOMNETEHUUIA

YpoBeHb
ccpopmmnpoBaHH
ocTH
KoMneTeHumin

LLikana oueHok

MonHoe  cooTBeTCTBME  OTBeTa  obyvarowerocs  BCEM
NepeYnCriEHHbIM KpUTEPUSAM.

Ob6yvatowminca B NOMHOM  Mepe BnageeT MOHATUMHBIM
annapaTtoM o6LLern U HEOPraHNYECKON XMMUMK (TEOPETUHECKUMMU
OCHOBaMW AWUCUMUNNKHBLI), CNOCOOeH  WNNIOCTPUPOBaTbL OTBET
npumepamn, akTamn, AaHHbIMU HayYHbIX WUCCregoBaHUNM,
NPUMEHSTb TEOPETUYECKME 3HAHUA AN PELUEHNST MPAKTUYECKNX
3agay uM3 obnactu OCHOB OOLWEen XuMuu, a Takxke 3agad
HEOpraHM4YecKkoro CuHTe3a W OueHKkM 6a3oBbIX CBOWCTB
HeopraHM4YeCcknx CoOeaNHEHNA.

[MoBbILLEHHBbIN
YpOBEHb

OT1nnyHo

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHBLIA ~ MaTepuan  He
COOTBETCTBYET OAHOMY M3 MEepeyncrieHHbIX MokasaTenen, Ho
obyvatowniica gaeT npaBuibHble OTBETbl HA AOMONHUTENbHbIE
BOMpocbl. HegoctaTtouHO AEeMOHCTPUPYET YMeHWe NpPUMEHsTb
TeopeTMyeckne 3HaHUS  OnS pPeleHuss  CUTYaLMOHHbIX
NpaKkTUYeCK1X 3agay.

BasoBbin
YpPOBEHb

XopoLo

OTBeT Ha  KOHTPOJNIbHO-U3MEPUTENbHBLIA  MaTepuan  He
COOTBETCTBYET ABYM U3 NMepeyncrnieHHbIX nokasatenen. 3HaHue
OCHOBHOrO y4yebHoro mMartepuana, npenycMoTPEHHOIo
nporpamMmom; OTBET HEMNOMHbIN, 6e3 060CHOBaHUI, 06 BACHEHUN,
Cc owwnbkamu, KOTOpble YCTPAHSAKTCA MO OOMNOSTHUTENbHbLIM
BOMpocaM npenoaaBaTernsi.

Moporoskbin
YpOBEHb

Yposnetsopute
INbHO

OTBET Ha  KOHTPOJIbHO-U3MEPUTENbHbLIA ~ MaTepuan  He
COOTBETCTBYET MOOLIM TPEM U3 NepeyncrieHHbIX nokasaTenen.
3HaHUs  HecucTemMaTuyeckue, OTPbIBOYHbIE; B  OTBETax
JonylieHbl rpybble, NpuHUUNManbHble OWwWbKK, KOTOpble He
YCTPaHsIOTCS Nocne HaBOASALLMX BOMPOCOB NpenogaBaTens.

HeynosneTtsop
NTENbHO

3adaHusi npusedeHHbIX 8 3aK4umernsbHoU Yacmu pasdena 20.1 mecmos
peKkoMeHOyrmCcs K UCMOMb308aHUI0 Npu npogedeHuU duazHocmu4deckux pabom c uesnbto
OUEHKU 0CmamoYHbIX 3HaHUl o pe3yribmamam 0C80eHUs OaHHOU OUCUUMIUHbI




TpeboBaHMsa K BbIMNOMHEHWUIO 3a4aHWUNA, LUKamNbl U KPUTEPUU OLIEHMBAHUSA ONS MPOMEXYTOYHON
aTTecTauuum: oueHMBaHMe KypcoBou paboTbl

[Ona oueHMBaHMA pe3ynbTaToB 0Oy4YeHWss npu oueHueaHuu Kypcoeol pabomsbi
NCNONb3yKTCSH cnegyowme nokasartenu:

- YMEHUWe NnaHnpoBaTh IKCMEPUMEHT NO 3agaHHON Teme;

- BNageHne TEeXHWKOW 3KCNepUMEHTA U CNOCOBHOCTBIO ee NMPUMEHUTb AN OOCTUMXEHUS
pe3ynbTaTtoB No BblibpaHHON Teme

- CNOCOBHOCTb rpamMoTHOM 06paboTkM (B TOM uucne, U mMatematmyeckon obpaboTku)
NonyYeHHbIX pe3ynbTaTos,

- YMEHME W3NOXUTb MOMyYeHHble pe3ynbTaTbl Kak B BuAe pykonucu (oopmieHHown
cornacHo akynbTeTCckum TpeboBaHNSAM), Tak U B BUAE YCTHOrO AoKNnaga, UnsioCTpUpPOBaHHOMO
KOMMbIOTEPHOM Npe3eHTauunen,

- BNageHne rpaMoTHON peyblto cneumanncta B 06nactv HeopraHM4eckon XMMmmnm,

- CMNOCOBHOCTb PaMOTHO OTBeYaTb Ha BOMPOCbI W BECTU KOPPEKTHYH HayYHYHo
ANCKYCCUIO Npu 00CyXaeHUn pesynbTaToB paboThl.

Tembl KypcoBbIXx paboT BbIOMpalTCa U3 cnegylowero NpUMMEPHOro Crnmucka, KOTOpbIN
MOXEeT ObITb pacluMpeH N0 uHMUMaTMBE KypaTopa Wnu cTygeHta (npy obsizaTenbHOM
COrrnacoBaHuun C KypaTtopoMm).

1. ViccnepoBaHue paBHoBecusi auccouunaunn. Onpenenenne pKa crnaboi KUCMOThI.
(Llenb paboTbl: onpedenuTb KOHCTaHTY AMccouMaumMm  KUCIOTHO-OCHOBHOIO
NHAMKaTopa B BOAHOM pacTBope.)

2. CnekTtpoboTOMETpMYECKoe UCCneoBaHME KUHETUKU peakuuum  pasnoXeHus
TUOCEPHOWN KUCAOTHI

3. WccnepoBanne paBHOBECUS MeXOy XNOPUOHO-anNKoronAaTHbIM U rMapaTHbIM
komnnekcamu kobaneTa (I1) B BOOQHO-CNMPTOBOM pacTBope

4. KuHeTuka peakumm BOCCTaHOBMNEHUSA nofaT-uoHa rmapocyribpuT-MOHOM B BOAHOM
pacTteope (peakuus JlaHgonbTa)

5. CnHTe3d okcanatHbix komnriekcoB xenesa (Ill) n kobanbta (lll) n unsyyveHue
KMHETMKN UX pacnaga B BOOHOM pacTBope

CurHTEe3 aMMUHO-XNopuaHbIX Komnnekcos kobanbsTa (111)
KomnnekcoobpasoBaHvne MOHOB antoMUHUSA C OPraHN4eCKUMU NiraHgamu

XuUMUYeckuii ra3oBblil TpaHCNOPT rannuns

© ©® N o

Mony4eHune n pasgeneHne coeguHeHUn NnaHTaHoONao0B

10.CuHTe3 TeTpaxnopuga onosa

11.CwuHTe3 xnopmngos noga

12.CuHTE3 XNOopnaoB cepbl

13.PaccnoeHue B cucteme «Boga — M30MponaHos — TeTpaxsiopug yrnepoga»

OnuncaHune pa60T, BKINo4Yaa pekoMeHgauunm no TeXHUKE XUMUYECKMX IKCNEepUMEHTOB,
npnBOoONTCA B criefylouem y‘-le6HOM nocobun — NPaKTUKyMe.

HaymoB A. B., 3aBpaxHoB A. 0. NpakTukym no HeopraHuyeckon xmmuun. 3bpaHHble
paboTbl: Y4eb. nocobue ons By3oB. — BopoHex: M3a. oom BopoHexck. yH-Ta, 2023. — 104 c.



Kpntepuun oueHnBaHus KoMNeTeHUMM

YpoBeHb
chopMmnpoBaHH
ocTH
KOMMeTeHUMN

LLikana oueHokK

MonHoe  cooTBeTCTBUE
NepeYnCrieHHbIM KpUTEPUSIM:
- obyyalowuncs B NOJHOM Mepe NpoAEMOHCTPUPOBarn yMeHue
nnaHMpoBaTb IKCMEPUMEHT MO 3a4aHHOW TEME;

- B X0[4€ 3KCrnepumeHTanbHon paboTbl nog HabnogeHmem
KypaTopa nokasan Heobxogmmoe BnageHne TeXHUKOM
JKCMepuMeHTa 1 CNOoCOBHOCTLIO ee NPUMEHUTb ANS AOCTUXEHMUS
pes3ynbTaToB Mo BblIOpaHHOM Teme

- nogTBEpPAUIT CNOCOBHOCTL rPaMOTHOM 06paboTkmM (B TOM
yucne, u matemaTndeckon obpaboTkn) NoNyYeHHbIX
pes3ynbLTaToB,

- MOSTHO U3NOXWUN pe3ynbTaTtbl paboTbl B BUAE pyKonucu
(ohbopmneHHoNM cornacHo dakynbTeTCckuM TpeboBaHMsM),
COCTaBWI KOMMbIOTEPHYIO Npe3eHTauuno CBOero Aoknaaa,

- Ha caMOM Joknage NpoAeMOHCTpUpoBarn BrageHue
rpamoTHOM peybto cneynannucta B 06nacTm HeopraHnyecKkom
XUMUn,

- F[PaMOTHO OTBEYasn Ha BOMNpoChbl KOMUCCUK (MnNn
npUHUMatoLLero npenogasaTtens),

- BEJ1 KOPPEKTHYHO Hay4HYH ANCKYCCUIO NpW 0BCYyXaeHMM
pesynbTaTtoB paboThbl.

oTBeTa  oby4awllerocs  BCEM

[NoBbILWEHHbIN
YpOBEHb

OT1nuyHo

3awmta KypcoBoW paboTbl He COOTBETCTBOBana OAHOMY W3
nepeyvncneHHblX nokasartenew, Ho obyvawowwmics gasan
npaBurbHble OTBETbl Ha AOMNONHUTENbHble BOMpochl. CTyaeHT
HeAOoCTaTOYHO MPOAEMOHCTPMpPOBan CrnocobHOCTb B YCTHOM
N3NoXeHnn wmaTepuana (Bpems OT BpPEMeHM MOoMb30Bancs
KOHCNEKTOM KypcoBou paboThl).

BasoBbin
YpOBEHb

XopoLluo

OTBET Ha  KOHTPONbHO-U3MEPUTENbHBLIN  Matepuan  He
COOTBETCTBYET ABYM U3 NepeynCrieHHblX nokasatenen. 3HaHve
OCHOBHOro MaTtepmana KypcoBon paboTbl 6bII0 B npegenax
npeaycMOTPEHHOro NPOorpaMMon; HO OTBET Oblfl HEMOMHbIN, 6e3
obGocHOBaHMi,  0ObsICHEHMW, C  owwubkamn,  KOTOpble
YCTPaHSATCA NO AOMNOMHUTENbHBIM BONPOCcaM npenogasartens.
Cnabo passuTtaa peyb. MaTtepuan GonblUyld 4acTb BPEMEHM
3a4MTbIBasiCA MO KOHCMEKTY.

MoporoBkIn
YpOBEHb

YpoeneTsopute
NbHO

OTBEeT Ha  KOHTPOSNbHO-U3MEPUTENbHBIN  Matepuan  He
COOTBETCTBYET NIHOOLIM TPEM U3 NEPEYMCIIEHHBIX NOKa3aTenen.
3HaHNg  HecucTemMaTuyeckue, OTpPbIBOYHbIE; B OTBeTax
aonyuieHbl rpybble, npuHUMNUanbHble OWWBKW, KOTOpble He
YCTPaHSAOTCA Nocne HaBoAsALMX BONPOCOB NpenoaasaTens.
OtcyTtctBMe xoTa Obl OOHOMO M3 criegytolwmx Heobxooumblx
yCrOBWUI JoMycKa K 3awmre:

1. OTcyTCcTBME pesynbTaToB paboThl.

2. HenpepoctaBneHne opopMneHHOro pykonmcHoro Tekcta

3. OTcyTcTBME (harina KOMMNbIOTEPHOW Npe3eHTaumm.
(MocnegHee TpeboBaHMe He sABNAeTca 00si3aTENbHbIM ANS
NPEenMyLLIECTBEHHO TEOPETUYECKMX TEM KYPCOBLIX paboT.)

HeynosneTtsop
NTenbHO
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Mpoduias noAroTOBKHU
04.03.01 «Xumuga» (Xumuma OO lMpuknagHag xmumug)

®opma oOyueHns: JHEBHOE OYHOE O0yUCHHUE
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OTBeTCTBEHHBIN UCIIOJHUTEID:

3aBenyromuii kadenapoit OO 1 HEOPraHMUECKONH XUMUN npo¢. Cemenon B. H.
HUcnosnurenn:
[Ipodeccop kadeaps! 001IeH 1 HEOPraHUIECKONH XUMHUH I.X.H. 3aBpaxHoB A.IO.
17.05 2023
COI'JTACOBAHO
Kyparop OOII BITIO
10 HAIPaBJICHUIO/ CTIEIUATBLHOCTH .20
noONuUcCy pacwuugposxka noonucu
3aB.otaenom oociayxusanus 3Hb .20
noONuUcy pacuugpposxa noonucu
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