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PABOYASA NPOrPAMMA YYEEHOW OUCLUMIINHBI

B1.0.10 — HeopraHu4yeckasa xumus

. Koo n HaumeHOBaHUMe HanpaBfieHus NoAroToBKU/cneynanbHOCTHU:
04.03.01 Xumusga

. Mpocdunb noaroroBku/cneunanusaumsa: 6e3 npocdung

. KBanudumkaumsa BbinyCKHUKa: Bakanaep

. ®Dopma obyyeHus:

. Kacbegpa, oTBevarowasn 3a peanusaumio AUCLUMUNINUHbI:

kadenpa obLien n HeopraHMYeckom XuMmnm

. CoctaBuTenu nporpammbi: 3aBpaxHoB Anekcanap KOpbeBuY, 4.X.H., JOLEHT

. PekomeHpgoBaHa: HMC xummnyeckoro dakynbtera ot 11.04.2024 npotokon Ne 4

. Y4eOHbIn ron: 2024/2025 Cemectp(bl)/Tpumectp(bl): 1, 2




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-1 MK-1.1
MK-1.2
[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.

Onsa KOHTpONA KOMNeTeHun npu noarotToBKke CTyAeHTOB K KOHTPOJIbHbLIM pa60TaM
ncnonb3yrTCA cnegyrowme 3agaldn.

3akpbITble 3agaHus.

OMNK-1.1. Cwucrtematmsavpyer W aHanuaumpyeT pe3ynbTaTbl XUMUYECKMX IKCNEPUMEHTOB,
HabnogeHun, a Takke pe3ynbTaTbl pac4eToB CBOMCTB BELLECTB 1 MaTepuarnos

|. TecToBble 3agaHus (CpeaHU YPOBEHb CITIOXXHOCTH)

1. Yemy paBHO MaccoBoe Yncno atoma?

a) yncrny NpoTOHOB B aToMe

0) Yncny HEMTPOHOB B aTOMe

B) YMCny HYKITOHOB B aTOMe

r) Yncny aNeKTpoHOB B aTOMe

2. Kakoe KBaHTOBOE 4WUCNO XapakTepudyeT HanpaBfieHWe 3neKTpoHHOro obnaka B
npocTpaHcTBe?

a)n

0) |

B) M

F) Ms



3. ATOMBbI, KAKOro afieMeHTa MMerT ANEKTPOHHYIO KOHCbMpraU,l/”O BHeLUHEero crnosa
a) 3sBr

6) 7N

B) 33AS

r) 23V

4. Yem oTnnyaloTcsa atoMbl M30TONOB OAHOro anemMeHTa?
a) YNCrOM NPOTOHOB

0) YMCNIOM HEUTPOHOB

B) YNCITOM 3IIEKTPOHOB

r) 3apsgom sapa

5. Kak o6o3HavaeTcsa nogypoBeHb, Ans kotoporo n =4 un | = 0?

a)4f
6) 4d
)

6. ATOMbI, KaKoro afIeMeHTa UMEIOT SNEKTPOHHYIO KOH(PUIYPaLMIO BHELLIHErO CIost
a)eC

6) 14Si

B) 16S

r) 24Cr

7. Kakyto obuyto hopmMyny MMeeT OCHOBaHUE?
a) Me(OH)y

6) Hz(Ac)

B) Om On

r) Mex (AC)y

8. Kakon n3 okcmaoB siBnsieTca amqoTePHbIM?
a) ZznO

6) SiO2

B) SIO

r) Na:O

9. Kakoe 13 oCHOBaHWUI SIBMASIETCSA OBYXKNCAOTHBIM?
a) KOH

6) Bi(OH)3

B) NH4sOH

r) Sn (OH).

10. Kakas 13 kucnot sBnsieTcss AByXOCHOBHOWN?
a) HNO2

6) HB:2

B) H2CO3

r) HsBOs

11. Kakas n3 conemn aBnsieTCa KUCNOW CONbHO?
a) [Fe(OH)2]2COs3

6) Fe (HCO3)3

B) Fe OH CO3

r) Fez (COz3)3

: 4524p5?

...3s23p*?



12. Kakon 13 KMcrnoT COOTBETCTBYET Ha3BaHWE «CepHUCTas Kucnora»?
a) H2S

6) H2S203

B) H>SOs3

r) H2SO4

13. Kakomn conun cooTBeTCTBYET Ha3BaHue «kapboHat BucmyTa Ili»?
a) BIOHCO3

6) Bi> (CO3)3

B) Bi (HCOs3)3

r) [Bi (OH2)] CO3

14. Kakon conun cooTBeTCTBYeT Ha3BaHue rmgpocynsdar sucmyTa lli»
a) Bi (HSO.)3

6) Bi(HSO3)s3

B) Bi(OH)SO4

r) [Bi(OH2)]2S0a4

15. Kakon conun cooTBETCTBYET Ha3BaHUe «aUrnapoKCoCynbMUT antoMUHNA» ?
a) [Al(OH)2]2 SO4

6) AIOHSOs3

B) [Al(OH)2SO3

r) AIOHSOq4

Il. TecToBble 3agaHus (MNOBbIWEHHbIA YPOBEHb CIIOXHOCTH)
1. Kakve 3HayeHuss NpUHMMaeT MarHUTHOe KBaHTOBOE Yncno Ans opbutanen d-nogypoBHA?
OtBeT: —2,-1,0, +1, +2

2. Yemy paBHO yucno opbutanen Ha f-nogypoBHe?
OteTt: 7

3.4emy paBHO MaccoBoe 4ncrno asota 7N, KOTOpbIN COAEPXKUT 8 HEUTPOHOB?
OtBer: 15.

4. Kakne 3Ha4yeHus npuHumaeT opbuTtanbHoe KBaHTOBOE YMCMO ANt BTOPOro SHEepreTuyeckoro
YPOBHA?
OTBeT: 0, 1.

5. KakoBa BaneHTHOCTb KMCNOTOOOpAa3ylLlero anemMeHTa B MOMEKyNe XJIOPHOM KUCMOThbI
HCIO4?
OtBerT: VII (7).

6. Ckonbko rpamMoOB pacTBOPEHHOro BellecTBa cogepxutca B 50r pactBopa C MaccOBOM
nonen ®% (s — Ba) = 10%?
OrtBerT: 5r

7. CKonbko monen paCTBOPEHHOIO BeLWleCcTBa COOEPKNTCA B 1n AeunMon4apHoro paCTBopa?

OTtBeT: 0,1Monb

8. CKorlbko rpaMMOB PacTBOPEHHOrO BellecTBa cofepxutcst B 150 © pacTBopa ¢ MaccoBoW
nonein @% (B — Ba) = 5%?



OTBeT: 7,5r.

9. Ckonbko MoHoB obpasyeTca npu anccoumaumm monekynsl (NHa)2SO4?
OtBerT: 3.

10. Ckonbko noHoB obpasyeTcsa npu guccounauumn gsyx monekyn FeCls?
OTBer: 8.

OMNK-1.2. [lpegnaraeT WHTepnpeTauuid COOCTBEHHbIX 3KCMEPUMEHTOB W  paCHETHO-
TeopeTnyecknx paboT C WUCMOMNb30BaHMEM TEOPETUYECKMX OCHOB TPaAMUMOHHBLIX U HOBbIX
pasfenoB XumMmm

TecToBble 3aaaHusa (cpeaHUN YPOBEHb CITOXXHOCTH)

1. Mo kakon bopmyne MOXHO paccynTaTb MOMEKYNAPHYO KOHLUEHTpaLumMo pacteopa?
m(s —sa)

a) - m(p — pa)

c_n
0) v
B) m=V.p

) m(p — pa) =m(e—ea)+m(H,O)

2. Kakne wun3 cnegylowwmx 9neKkTponutoB npu guccoumauumn obpasyowmx noHbl H* n OH-
OL4HOBPEMEHHO?

a) Ca(OH)2

6) KOH

B) H3PO4

r) AI(OH)s

3. Kakne yactuubl SBNSHOTCS aHUOHaAMU?
a) Fe®*

CU 2+
B)
r) Mn2*

4. Kakne anekTponuTbl ABNSKTCHA CUNbHBIMU?
a) Hi

6) KOH

B) H2S

r) HsPOa4

5. Kakum 13 crnefyoLwmnx anemMeHToB MOryT COOTBETCTBOBATb MOHbLI C 3apsaom — 27
a) Ca

6) O

B) Fe

rSn



6. Kakas us3 cneayrowmx peaku,mﬂ Bblpa>kaeTcA CoKpaleHHbIM MOHHbIM YPpaBHEHNEM
H* + OH- = H.0?

a) HCl + Cu(OH)2 = CUOHCI+H,0

6) HBr+KOH = KBr+H,0

0 2HNO, + Fe(OH ), - Fe(NO,), +2H,0

) H,SO, + RbOH — RbHSO, + H,0
I— <~

7. Kakve anekTponutbl B MOHHOM YpaBHEHUW Criedylolen peakuuu 3anucbiBawTcs B Buae
= ?
oros: CaC0; +2HI =Cal, +CO, T +H,0"

a) CaCOs3
6) HI

B) Cal2

r) COz

8. Kakue BellecTsa obpa3syoT npu avccoumaumm noHbl Mn2+?
a) KMnOa

6) MnCl;

B) NazMnOa

r) MnO2

9. Kakue anektponutbl 06pasytoT npu guccoumnaumm xnopua-morsl Cl-?
a) KCIO3

6) HCI

B) Ca(ClO)2

r) HCIO

10. Kakum n3 crnegyoLmx af1iEMEHTOB MOryT COOTBETCTBOBATb MOHbI C 3apsagom +17?
a)H

0) Sr

B) Ca

r) Fe

11. Kakne yacTuupbl ABNATCA KaTUOHAMKN?
+
a) NH,

6) Cr,02"
5) NO
) H2PO;

12. Kakne 13 crieaytoLlmx anekTponnToB SABMSTCSA cnabbiMm?
a) H2SOq4

6) NaCl

B) Al(NO3)3

r) H3POg4

13. Kakasi 3 cneayowmx peakumini OTHOCUTCS K peakLnsiM MOHHOro obMeHa?
\ H,0+Cl, —»HCI + HCIO

a <~

6) CaO + H20 = Ca(OH)2

g) Ba(NO;), +Na,SO, = BasO, 1 +2NaNo,



)2H2+02—>2H20
I— <~

14. Kakvne 13 cneayoLwmx aNeKTpoNIMToB Npy auccoumaumm obpasyoT rmapoKCuaHblie NOHbI?
a)H2S04

6) AI(OH).CI

B) Ca(HCO3)2

r) Sn(OH)2

15. Kakue 13 crneagyrowmx conen He nogsepraroTcs rmgponmay?
a) PbNOs

6) KNO3

B) Al2(SOa4)3

r) Pb2CO3

Il. TecToBble 3aaHUs (NMOBbLILLEHHbIN YPOBEHb CIIOXHOCTN)
1. Kakue BellecTBa B WOHHOM YpaBHEHWM Criedylollen peakuun 3anucbiBaloTcs B

MONEKyNSIpHOM BUAE: H,S + Pb(NO,), = PbS { +2HNO, ?

OTBeT: H2S, PbS.

2. KakoBa cpepa pacteopa, ecnu [OH™] = 101! monb/n?
OtBeT: Kucnas

3. UeMy paBHO MOHHOE NponsBeaeHne Boabl (t = 25°C)?
Otgert: 1014

4. KakoBa cpefa pacTtsopa, ecnu pH < 77?
OtBeT: KMcnas

5. Yemy paBeH pH pacTtsopa, ecnu [H*]=10"° monb/n?
OrtBer: 5.

6. Kakas kucnorta obpasyetcs npu B3ammogenctaumn okcmaa docgopa (ll) c Bogon?
OtBeT: H3PO3

7. N130TOMNbI XMMUYECKOro 3N1IeMeHTa OTNIMYaTCA APYr OT Apyra no YNCHy *****
OTBET: HENTPOHOB

8. Kakou ras BblgensieTcss npyn B3aMmMoaencTBum pasdaBrneHHON CEPHOM KACOTbI C Xene3om?
OtBeT: H2

9. MHorne xuMmu4deckue anemeHTbl 00pasyloT HECKONbKO MNPOCTbIX BeELLECTB, 06nagarLmx
pa3nMyHbIMM CBOMCTBaMU. DTO SIBNIEHNE HA3bIBaOT
OtBeT: annoTponuen (annotponus)

10. Kakon ob6bem 3ammeT rasoobpasHbit xriop, cobpaHHbii npu Temnepatype —10°C u
AasrneHun 1 atMm, ecnu ero macca coctasnset 71 r? (OlMK-1.1).

11. B xoge aKkcrnepuMeHTa MO WCCredOBaHWIO 3aKoHa [OeNCTBYIOLMX Macc ANs peakuuu
B3aMmoaencTeusa mexagy okcungom asota (lI) n kucnopogom (CcMecb npeanbHbIX ras3os), 6bino
YCTaAHOBIEHO, YTO 3Ta peakums NOOYNHSAETCH 3aKOHOMEPHOCTSIM, XapaKTepHbIM Af1s NPOCTbIX
peakumi. Bo ckonbko pa3 M3MeHUTbCS CKOPOCTb peakunn npu yBenmyeHun obuiero aaBneHns B
ABa pasa npu Hen3MeHHou TemnepaTtype. BapnaHTbl OTBETOB:



a) ysenuuntca B 4 pasa, 6) yBenuuutca B 8 pas, 8) ysenuuntca B 9 pas, ) ymeHbwntcsa B 4
pasa.

(OMK-1.2, OrNK - 1.3).

12. B xoge nccneoBaHns B3aUMOAENCTBUA MeEXAY MOMNEKYNAPHbIMU ra3o06pasHbIMU XNOPOM
n dTtopom bbiNo ycTaHOBNEHO, 4YTO 3HTanbnMs obpas3oBaHMst MOHoOTOpPUAaA Xfopa B
nabopatopHbix ycrnosusix (25°C, 1 atm) coctaBndetr -50,3 «k[bk/mMonb, a aHTponus
dopMMpoBaHNA 3TOro ke BewecTtBa B Tex xe ycnosuax — +5,0 [x/monb-K.  Onpepenunte
BenmunHy AG°298 k ANA peakummn

Clz(r) + F2(r) — 2CIF(r)
ncxogs U3 NpMBeAEHHbIX Bbllwe AaHHbIX. (ONK — 1.2, OMNK — 1.3).

OMNK - 1.3. ®opmynupyeT 3akmntodeHust 1 BbIBOAblI MO pe3ynbTataM aHanvMsa nutepaTypHbIX
[AaHHbIX, COOCTBEHHbIX IKCMEPUMEHTArbHbIX M PaCYETHO-TEOPETUYECKMX PabOT XMMUYECKON
HanpaBnEeHHOCTM!.

TecToBble 3aaaHuA (CpeaAHUA YPOBEHb CIIOXHOCTH)

1. OTcTamBaHve NPUMEHSIIOT NPy pa3geneHmm CMecu, ecnm KOMNOHeHTbI 0bnaaatoT:
a) pasfiM4HOWN NIOTHOCTLIO

0) pasnu4Hon pacTBOPUMOCTbIO

B) pPa3fiM4HOMN OKPaCKON

r) pa3nuyHbIM arperatHbIM COCTOSIHUEM

2. C kakumm 13 cnegyowmx BelwecTB MOXET B3anMo4encTBoBaTb OKCUA HaTpusa?
a) H20

6) BaO

B) NaOH

r) BaSOa4

3. C kaknmmn meTannamm MoXeT B3aMMogencTBoBaTh pacTBop HuTpata ceuHua (11)?
a) Hg

6) Cu

B) Au

r) Al

4. Ouctunnauusa — MeTop, pasaernieHms CMecen, B OCHOBE KOTOPbIX NEXMT:
a) pas3nnyHas Temnepartypa KMneHMs KOMNOHEHTOB

0) pasnnyHas NNOTHOCTbL KOMMOHEHTOB

B) pasnMyHasi paCTBOPUMOCTb BELLECTB

r) pa3nnyHoe arperaTHoe COCTOSHME BELLECTB

5. BbinapuBaHue npuUMEHSOT ONs BblAeNeHUs BELLeCTB WU CMeCeW, €CNM KOMMOHEHTbI
obnapator:

a) pa3nNM4yHON NIIOTHOCTbIO

6) pasnu4yHbIM arperaTHbIM COCTOSHUEM

B) pas3nn4Hom pacTBOPMMOCTbLIO

) pasnUyHON TeMnepaTypoun KUMNeHUs

6. XMmn4yeckoe NoHATNE «MOfb» NOKa3bIBaET:
a) YMcno aToMOB BeLLECTBA
0) Y1ncno monekyn BellecTsa



B) KONMIMYECTBO BelyecTBa
) MOneKynsapHy Maccy BeLlecTBa

7. Kakvne 13 cnefyoLmx BeLLeCTB SBNSOTCA Kpuctannorngpatamm?
a) K2SOs

6) Sn(NO3)2

B) RbOH

r) BaS-6H20

8. Kakne n3 cnegyowmx BeLecTs 3aMeTHO pacTBOPSOTCSA B BoAe?
a) AIPO4

6)BaS0Oa4

B) AgNO3

r) CuS

9. Kakne n3 cnegyowmx BeLecTs 3aMeTHO pacTBOPSOTCSA B BoAe?
a) AgBr

6) Cu(OH)2

B) Zn(NO3)2

r) HgS

10. MNo kakon opmyse MOXHO paccuymMTaTb MacCoBYO OO PaCTBOPEHHOro BellecTsa?
a) m=V.p

c-"
6) Vv
g) M(6—6a)=m(p - pa)-m(H,0)

_ m(s —6a)
r m(p — pa)

11. PacTBOpbI, KakMx 3MeKTPOSIMTOB XapaKkTepm3ytTcsa 3Ha4YeHuamm pH > 77?
a) Na2COs3

6) CasS

B) Al(NOs3)3

r) BaClz

12. B pactBopax, Kaknx conen MeTuropaHx uMeeT XenTbli uBeT?
a) NaxS

6) LiCl

B) HCI

r) HsPOa4

13. NMpwn kakmx 3HaveHnax pH deHongTanenH okpawmeaeTcs B MariMHOBLIN LIBET?
a) 12

0) 4

B) 7

r) 14

14. Kakyto okpacky npuobpeTtaeT nakMyc B HeUTpanbHon cpene?
a) ManmnHOBYHO

0) CuHIO0

B) KpacHyo



r) ¢ouonetoByro

15. PacTBOpbI, Kakux Cornemn xapaktepusyrTca 3HavYeHusmmn pH > 77?
a) NaBr

6) AgNOs

B) FeCls

r) CuSOg4

Il. TectoBble 3aaaHus (NOBbIWEHHbIN YPOBEHb CITOXXHOCTH)

OlNK-2.1. PabotaeT C XMMUYECKMMW BeLLECTBaMU C COONIOAEHNEM HOPM  TEXHMKU
©e3onacHocTu
1.Kakas n3s cmecen crnefyoLimx rasoB ABNAETCA B3pbIBOONACHOM:

a) Hx+Cl2

b) N2+0O:2

c) Hx+HCI

d) O2+ HCI

2.Mpun B3aMMOAENCTBUN KaKNX BELLECTB BO3MOXHO pa3bpbi3rnBaHNe eaKuX XXUOKOCTEN:
a) H20+HNOs
b) NaCl+Nal
c) H2SO4+NaOH
d) NHs (BogHbin) +KCl

3.Kakon n3 cnegyowwmx npegmeToB obs3ateneH B nabopaTtopuu:
a) nuHuert
b) mukpockon
C) MOMOTOK
d) xanar

4.Kakne BeLLecTBa AOMKHbI XPaHUTCS B BbITSXKHOM LUKady:
a) xnopwg HaTpus
b) cynbdat ynHka
C) cepHas Kucnora
d) 6pom xuakum

5.Kakum BeLLecTBOM crieqyeT TYLWNTb 3aropeBLUMNCA WenNoYHbIn MeTans.
a) Boaa
b) necok
C) Me[HbI Kynopoc
d) copa ctupanbHasa 6e3BogHas

6. Kaknm BellecTBOM crieqyeT TyLnTb 3aropeBLummncs gocgop:
a) BoAa

b) Nnecok

C) MeAHbIN Kynopoc pacTtBop

d) cofa ctupanbHasa 6e3sogHas

7.Kakvne BelecTBa HeNb3s U3aMenbyaTb NPy NOMOLLM MOSOTKA:
a) cepa
b) cenutpa kanunHas
C) noBapeHHasi Cosib
d) KpacHbin hoccop



8.4T0 Henb3s aenatb B XMMmM4yeckon nabopaTtopuu:
a) rPoOMKO pasroBapvBaTb
b) npoBeTpmBaTtb NomelLeHne
C) MbITb NOS
d) npuHUMaTbL NULLy

9. Yto genatb npu nonagaHnn KOHUEHTPUPOBAHHOW CEPHOW KUCNOTbI Ha KOXY:
a) NpPOMbITb BOAOW W BbITEPETH NOSIOTEHLEM
b) cTtepeTb kKncnorty nO6LIM NPpeaAMETOM U 3aTEM NPOMbITbL BOAOW
C) NPOMbITb LLESNOYbI0
d) MPOMBITb YKCYCHOW KMCNOTON

10.Mpwun paboTe ¢ kaknum razom TpebyeTcsa MmakcumarnbHoe cobrnogeHne TeXHNKM 6e30nacHOCTY:
a) asoT
b) yrnekucnbin ras
C) KCEHOH
d) xnopaHrnapva yrofibHOM KUCroTbl

11.KnagkocTb B nMNeTKy HabupatoT:
a) BTArMBasa ee pTomM
b) ¢ nomoLbo pe3nHoBOW rpyLLn
C) HakKnoHssa 6aHKy C peakTUBOM
d) c nomowbo ao3atopa

12.B npobupke XnOKOCTb NpW HarpeBaHUU SOMKHaA 3aHMMaThb:
a) meHee 1/3 obbema
b) 6onee 1/3 obbema
c) Y2 obbema
d) Becb 06bem

13. ONbITbl C KOHLUEHTPUPOBAHHBLIMW KNCITIOTaMK cnegyeT NpoBOAUTb
a) B BbITSXKHOM LuKady
b) B kOpuaope
C) Ha nabopaTopHOM cTone
d) Ha ynuue

14.MMpwn paszbaBneHnn KOHLUEHTPUPOBAHHOW CEPHOMN KMCMOTbI BOAOW cnegyeT BnvBaTh:
a) BOAY B CEPHYIO KUCIOTY
b) cepHyro kucnoty B Boay
C) He UMeeT 3Ha4yeHud
d) BepHbIX OTBETOB HET

15. Ecnu B nabopaTopun pasbut pTyTHbIN TEPMOMETP, TO HEOOXOANMO:
a) cobpaTb pPTYTb C NOMOLL LI PE3UHOBOM rpylun B 6aHKy ¢ BoaoMn
b) cobpaTb pTyTb 1 BEIBPOCUTL B paKOBUHY
C) cobpaTb PTYTb C MOMOLLbIO MbIIECOCA U BbITPAXHYTb MELLIOK Ha ynuvue
d) cobpaTtb pTYTb C MOMOLLbIO BEHMKA U COBKA B MyCOpPHOE BEAPO



OMNK-2.2. MNpoBoAUT CMHTE3 BELLECTB UM MaTepuarnoB pasHoOM Mpupodbl C UCMONb30BaHUEM
NMEILLNXCA MeTOANK

TecToBble 3agaHNA (CpegHNn YpOBEHb CIIOXHOCTM).
1.MNpouecc B pe3ynbTaTe KOTOPOro BellecTBa OTAENATCS Apyr OT apyra?
a) 9KCTpakums
b) ocaxgeHwne
C) pasgeneHue
d) coocaxpaeHwue

2.MeTonoM ranbBaHNYECKOro OCaXAEHMWS NOMy4atoT:
a) KNcnotbl
b) meTannsbl
C) conwu
d) nepokcuapbl

3. CocTaB BbliAENAEMOro COeaUHEHNS 3aBUCUT OT:
a) ycnosun
b) cBonCTB KOMMNOHEHTOB
C) MaTepwuana anekrpoga
d) BepHbl Bce oTBeThI

4. MeTog, npu KOTOPOM OTAENAEMOE BELLECTBO BbIAENSAOT U3 TBEPAbIX 3NEKTPOSIMTOB:
a) anekTponus
b) uemeHTauus

c) anddysua
d) anektpodopes

5. YTo cnyxuT Cbipb€M NSt NPON3BOACTBA KanbLUMHUPOBAHHOW coabl?
a) cynbdung xenesa
b) noBapeHHas conb, U3BECTHAK
C) amMMmmak, aTMOCHEepPHbIN BO3OYyX
d) Bo3agyx, Boga, NoBapeHHasi Cosrb

6. Cbipb€ Ans npon3BoacTBa CEPHOM KUCNOTbI:
a) BO34yX, BoAa, HATPO3HbIE rasbl;
b) xnopug HaTpua n ammunac;
C) CWNbBUHWT;
d) cepHbIn KOonyeaaH

7. YTo ucnonb3yoT B NPON3BOACTBE aMMMaKka?
a) CEepHy KMCMOTY, NPUPOAHLIN ra3, aTMOCHEPHbIA BO3AYX;
b) cepHyto kncnoty, Bogopoa, aTMocepHbIN BO3aYX.
C) KMCnopod, BOOOPOAd, aMMmuak, NPUPOAHbIA ra3, aTMocdepHbin Bo3ayx; D) ammwmak,
BOAOPOA, BOAY.
d) Bogopopn, a3or.

8. [JaHHbIN NPOAYKT HAXoAUT MPUMEHEHME B MbIfIOBApPEHMNMN:
a) eaKumn HaTp;
b) consiHas kucnoTa;
C) CepHasi KUCMOoTa,
d) asoTHas kucnota.



9. Kakon meTog nmeeT nabopaTtopHoe 3HayYeHne npu nory4eHnmn XnopmucToro Bogopoaa:
a) NpPAMOKM CUHTE3 U3 Bogopoaa U xnopa
b) cynbdaTHbIN MeTOA (M3 CEPHOMN KUCNOTbLI U MOBAapEHHOWU COosNn)
C) u3BrieYeHne 13 NPOoAYKTOB XIOPUPOBAHNA OpPraHNYeCKUX cCoeaUHEHNN
d) npu okucneHuun ceposogopona

10. BolgeneHue TennoTbl ha3oBoro nepexoga Habnogaetca npu
a) BO3rOHKe;
b) neperoHke
C) Kpuctannusauuu
d) nnaeneHun

11. OgHo 13 npeAcTaBeHHbIX YCNOBUI ABNseTCs 0bsa3aTenbHbIM ANS Havana Kpuctannusauum
BeLlecTBa U3 pacTeopa:
a) Beogsart BellecTBa, CNnocobCTBYOLLME NPOTEKAHUIO TPAHCMOPTHBIX XMMUYECKUX peakuun
b) UcxopHyto cdasy nepeoxsnaxaaror, neperpeBaroT unu nepecbIWwaroT
KpucTannmsyemMmbiM BeeCTBOM
C) NPUMEHSIT NHAMEepPEeHTHbIE rasbl
d) BBOOAT pacTBOpPUTENDb

12. Ecnn pacTBOPMMOCTb BELLIECTBA Marno naMeHsieTca ¢ nameHeHnem temnepatypsbl (NaCl B
BOAE), TO ero Kpuctannmsaumio 3 pactesopa ny4dlle npoBecTu:
a) YaCTUYHbIM WNU MNOJNIHbIM BbiNapuBaHUEM pPacTBOPUTENSA U3 HaCbIWEHHOro
pacTBopa npu NO4YTU NOCTOSIHHOW TeMmnepartype (u3otepmuyeckas K.)
b) ncnonb3oBaHMeM OQHOBPEMEHHO OXNaXKAEHUSA U HarpeBaHus
C) oxnaxgeHuem ropsidmx pacTBopoB
d) BBOOAT pacTBOpPUTENDb

13. Ona nyywen kpuctannudaumm FeSO4 u3 pactBopa B [AaHHbI pacTBop Heobxoammo
nobaBuThb:

a) Fe(NO3)2;

b) AgNO3;

c) Fe(NO3)3;

d) H2SO4

14. ......... - 3TO pacTBOp, B KOTOPOM XuAKasi (pacTBOpUTENDb) U TBEpPAAdA (hasa (pacTBOpEHHOE
BELLIECTBO) HAX0AATCsA B paBHOBeCUU. Peub MAET o:

a) nepecbiLeHHOM pacTBope

b) HacbilweHHOM pacTBOpe

C) HeHacbILWEeHHOM pacTBope

d) BepHbIX OTBETOB HET

15. [Ina ycKopeHHOro unbTpoBaHua u HGonee NonHOro ocBobOXAEHWA ocagka OT pacTBopa
NCNOSb3YHOT:

a) ropsa4vee punbTpoBaHUE

b) obbluHOE hunbTpoBaHWE NPU H.Y.

C) dunbTpoBarnbHasa nocyna

d) BakyymMHoe chunbTpoBaHue (Hanpumep, Npy NOMOLLM BOAOCTPYUHOro Hacoca)



II. OMK-2.2. TectoBble 3a4aHUs (MOBbILUEHHbIN YPOBEHbL CIOXHOCTWN)

1.MoxeT N1 13 NpoCcToro BeLLecTsa NonyYnTbCs Apyroe NnpocTtoe BewwecTsBo?

OTtseT: ga.

2.MmeloTca cmecu cneaytoLlero coctasa, cepa, Medb xnopug LmHka (cmecb Ne 1); cepa, meab,
xnopug ptyTu(ll) (cmecb Ne 2). Kakyto M3 HUX MOXHO pasgenuTb, HEe MPOBOAA XUMUYECKUX
npeBpaLLeHnii, a Kakyto HeT?

OTtBeT: MoxHo pasgenutb cmecbNe1 (ga, cmecb Ne1)

3.MoXHO nn npu B3auMoOAencTBMM ABYX BOOHbIX PacTBOPOB MOSyYUTb BOAY, NMPaKTUYECKU He
coepiKallyto pacTBOPEHHbIX BELLLECTB?
OTBeT: [1a, MOXHO.

4.Pacnonoxute B psa no ybbiBaHMio obbema NornowaemMoro Yrrekucrnoro rasa pasHbIMU
obbemamm koHUeHTpupoBaHHbIX pacTBopoB Na2COs, NasPOs 1 NaHCOs, cogepxalumx paBHoe
KONM4YeCcTBO MOJIEN BELLECTB U OQNHAKOBble 06beMbl BOAbI.

OtBeT: NazPOs4, Na2COs, NaHCO:s.

5. MNMpu npou3BoACTBE €OKOro HaTpa M3 pacTBopa NOBApPEHHOW CONMW BblaeneHue Bogopoaa
nponcxoauT Ha
OrtBeT: Ha kaToae (katoae).

OlK-2.3. lpoBogutT cTaHpapTHblie onepauvu Ans  onpeaeneHnss XMMUYECKOro u
¢phazoBoro cocraBa BelwecTB U MaTepMnanoB Ha UX OCHOBe.

TecToBble 3agaHus (cpeaHU YPOBEHb CITIOXXHOCTH)

1. XuMnyeckne coeanHeHnst NepeMeHHOro CoctaBa Ha3blBatoT:
a) CIOXHbIMMW BellecTBaMm
b) panbToHMAaMK
C) KOMMJEKCHbIMM BeLleCcTBamMm
d) 6eprtonnuaamu

2. XuMnyeckue coegmHeHns NOCTOAHHOro CocTaBa Ha3blBaloT:
a) Gepronnuoamu
b) BewecTBamu
C) AanbToOHMAAMMU
d) kopnyckynugamu

3. B ocHOBe COBpEMEHHOro npeacTaBfeHns O MNepuoguyeckor CUCTEME  XMMUYECKUX
3NIEMEHTOB NEXUT:

a) BaNeHTHOCTb

b) cTtpoeHue atoma

C) aToMHas macca

d) yncno NnpoToHOB B AApe aToMa

4. XuMmn4yeckme coeanHeHNsi C MOHHOW CBSA3bI0 Ha3blBaOT NOHHBIMU UIN:
a) KoBaneHTHbIMU
b) anekTponutamu
C) 9NeKTpOoCTaTUYECKMMMU
d) reTepononsApHbIMHU

5. KpI/ICTaJ'IJ'IVI‘-IeCKI/Ie BelleCTBa, cogepxXaline MoJieKyrbl BOObl, Ha3biBaloT:



a) Kpucrtannorumpgpartamu
b) rmpgpatamn

C) rMapvpoBaHHbLIMN

d) conbBaTamu

6. Omynbcua npeacTtaBnseT cobon:
a) XMOKUA pacTBop
b) cmecb HepacTBOpUMBbIX ApYyr B Apyre XUAKAX BellecTB
C) pacTBop siM4HOro Genka
d) cpencrtBo ans CTUpKK

7. KonnovaHeln pacTBOp OTNNMYaeTcst OT UICTUHHOIO pacTBopa:
a) KOHUeHTpaumen
b) nnoTHocTblO
C) pa3mMepamMm YacTuL pacTBOPEHHOro BellecTBa
d) cnocobamu npurotToBneHNs

8. ApeomeTp — 310 NpMBOpP, C NOMOLLLIO KOTOPOro
a) onpenensoT CocTaB BO3adyxa
b) ycraHaBnuBaloT HanpaBneHve BeTpa
C) KOHTPONUPYIOT coaepXaHne BpeaHbIX BELLECTB B pacTBOpax
d) M3MepAT NIOTHOCTb XUAKOCTEN
9. B nabopaTtopuun pactBoputenb MOXeT BbITb OTAENEH OT PaCTBOPEHHOrO BellecTsa:
a) BCTpsiXxuBaHue
b) pekaHTauuen
C) unbTpoBaHUEM
d) neperoHkomn

10. NMprMepoM OKUCNNTENBHO-BOCCTAHOBUTENBHOW peakuumn sSBnseTcs:
a) pasnoXeHne N3BeCcTHsIKa
b) pas3noxeHue a30THOWM KUCNOTHLI C BblAeneHnem okcuaa asora |V
C) HenTpanusauus a3oTHOM KUCIOTbI
d) B3anmoagencTBme N3BECTHSAKA C a30THOM KUCITOTOM

11. ®TOp — 3TO CaMbIn:
a) aKTUBHbIA MeTanmn
b) NpoYHbLIM anemMeHT
C) CUMbHbIA OKUCNUTENDb
d) anekTpooTpuuaTenbHbIA 3NeMeHT

12. KonnyecTBO BeLllecTBa — 3TO:
a) nopumsa BellecTBa, U3MepeHHas B MOnsXx
b) unMcno CTPYKTYypHLIX YacTul, pasHoe 6 - 1023
C) Macca BeLlecTBa
d) HaBecka BellecTBa

13. MeTannun4yeckme CBOMCTBA XMMUYECKMUX SIEMEHTOB C TOYKN 3PEHMS XM 0BYCrNOBMEHbI:
a) cnoCOGHOCTLIO aTOMa OTAAaBaTb 3JIEKTPOHbI
b) cnocobHocTbIO pearpoBaTh C HEMeTannamm
C) BENUYNHOWN 3NEKTPOOTPULATENBHOCTU
d) cTpoeHuem KpUcTanMyeckon peLLeTKu



14. AMdOoTEpHBIMM CBOMCTBaMUX He obnagaer:
a) ZnO
b) Zn(OH)2
c) AlOs3
d) Cu20

15.Y xumMmn4yeckmx anemMeHToB B Npedenax nepuoga crieBa Harnpaso YyCUMBalOTCA:
a) meTtannuyeckuin bneck
b) anekTponpoBOAHOCTL
C) OKUCnUTenbHble CBOMCTBA
d) oTHocuTenbHasa NIOTHOCTb

Il. TecTtoBble 3agaHnsi (MOBbILEHHbIN YPOBEHb CIIOXHOCTM)
1. Yncno n3oTonos BO4OPOAA, C KOTOPbIMU paboTatoT y4eHbIe paBHO __ .
OTBeT: 3

2. KOHUEHTpMpoBaHHbIN pacTBop KapboHaTa kanus B BoAe, B MPUCYTCTBUM doeHondTanenHa
nmeet OKpacky.
OTBeT: ManHoOBYHO.

3. Kakon uBeT npunobpeTtaeT nakmyc B BOOHOW cpefe kapboHaTa kanua?
OTBeT: cuHUM

4. KakoBa cpefja BOOAHOro pacteopa xnopuga Hatpua?
OTBeT: HeUTpanbHas

5. KakoBa cpega BogHOro pactsopa cunmkata HaTpua?
OTBeT: Wwenoy4Has

OrllK-2.4. TpoBoguT wuccnegoBaHMsi CBOWCTB BELLECTB M MaTepuanoB C WUCMNONb30BaHWEM
CEPUNHOro Hay4yHoro obopyaoBaHus

TecToBble 3afaHus (cpeaHU YPOBEHb CITIOXXHOCTH)

1.Quctunnaumnsa — metoq pa3aeneHnst CMecemn, B OCHOBE KOTOPbIX NEXUT:
a) pasnnyHas TeMmnepartypa KUNeHUs KOMNOHEHTOB

0) pa3nnyHas NAOTHOCTb KOMMNOHEHTOB

B) pas3nu4yHas pacTBOPUMOCTb BELLECTB

r) pasnuMyHoe arperaTHoe COCTOsIHME BELLECTB

2. BbinapuBaHue npuUMEHSAIOT Ons BblOeNeHUa BeLecTB M CMeCeW, eCrli KOMMOHEHTbI
obnapator:

a) pa3nM4yHOMN NSIOTHOCTbLIO

6) pasnuyHbIM arperatHbIM COCTOSHUEM

B) pasnn4Hom pacTBOPMMOCTbLHO

) pa3nuMyHoOn TemnepaTypon KMMeHms

3. B naGopaTopuu pacTBopuTErnb MOXET ObiTb OTAENEH OT PaCTBOPEHHOIO BELLECTBA:

a) BCTpsIXMBaHWE
b) AekaHTauyuen
C) u1nbTpoOBaHMEM

d) neperoHKomn



4. ApeomeTp — aT0 NpMbOP, C NOMOLLLIO KOTOPOro

a) onpegensioT cocTaB Bo3ayxa

b) yCcTaHaBnvMBaT HarnpasreHne BeTpa

C) KOHTPONUPYIOT COAEpP)KaHMe BPpeaHbIX BELECTB B pacTBopax
d) M3MEpPSIOT NNOTHOCTb XUAKOCTEN

5. [Ana yckopeHHoro ¢unbTpoBaHuss u 6onee nonHoro ocBOBOOXAEHWA ocagka OT pacTBopa
NCNOsb3yHoT:

a) ropsa4vee (punbTpoBaHNE

b) obblvuHOE hnbTpoBaHWE NPU H.Y.

C) dunbTpoBarnbHasa nocyna

d) BakyymHoe chunbTpoBaHue (Hanpumep, NPy NOMOLLUM BOAOCTPYUHOro Hacoca)

11. OgHo 13 npeacTaBneHHbIX YCNOBUN ABNSETCA oba3aTenbHbIM A5 HaYana KpucTtannuaaumm
BelLlecTBa U3 pacTBopa:
a) BeopgsaT BewecTtBa, cnocobCcTBYOLWME NPOTEKAHNIO TPAHCMOPTHBIX XUMUYECKMUX peakLnin
b) UcxopHyto dasy nepeoxnaxaaror, neperpeBaroT nnum nepecbIWwaroT
KpUcCTannmsyembiM BeLeCcTBOM
C) NPUMEHSIT NHAMEepPEeHTHbIE rasbl
d) BBOOAT pacTBOpPUTENDb

12. Ecnn pacTBOPMMOCTb BELLIECTBA Marno UaMeHsieTca ¢ nameHeHnem temnepatypsbl (NaCl B
BOAE), TO ero Kpuctannmsaumio 3 pactesopa ny4ylle npoBecTu:
d) YaCTUYHbIM WU MNOJIHbIM BbiMNapuBaHUEM pPacTBOPUTENSA U3 HAaCbIWEHHOro
pacTBopa nNpu NOYTU NOCTOSIHHOW Temnepartype (u3otepmuyeckas K.)
b) ncnonb3oBaHMeM OQHOBPEMEHHO OXNaXKAEHUSA U HarpeBaHuUs
C) oxnaxneHuem ropsidmx pacTBopoB
d) BBOOAT pacTBOpPUTENDb

13. KatnoHom aBnsaeTtcs:
a) H*
b) N*
c) H20
d) Xe

14.NaCl — a1o
a) npocToe BeLecTBO
b) metann
C) CnoXHoe BelecTBO
d) nnasma

15.[1ByXOCHOBHOW 1 KMUCIIOpOAOCOoAepKaLLen KUCNOTOW sBNsieTCs
a) CepoBogopoa
b) CepHas kucnota
c) ConsiHas kucnoTta
d) OpTtodocdopHada kucnota



OMNK-3.1. MpumeHsAeT TeopeTuMyeckne U MONyaMNMpuyYeckue MoAenu npu pelleHun 3aaad
XMIMMWYECKOW HanpaBreHHOCTU

TecToBble 3aaaHuA (CpeaAHUA YPOBEHb CITIOXXHOCTH)

1.PactBop H3PO4 B3anmogencTsyeT C
a) Hatpuem
b) Megbto
c) MnatuHon
d) Cepebpom

2.®opmyna BeLiecTsa, 06pa3oBaHHOro C y4acTMeM MeTansimyeckon CBA3un
a) S8
b) P4
c) N2
d) Na(rBepabin)

3.BelecTBa, 3agepxuBatoLime CKOPOCTb XMMUYECKON peakuni:
a) Katanusatopsbl
b) AktuBaTtopbl
c) UHrubutopsbl
d) Crabunusartopsl

4 MakcumanbHOe YMCIo SNEKTPOHOB Ha p-opbuTansx:
a) 2
b) 6
c) 10
d 14

5. O6pasoBaHue ConmM aMMOHUSA BO3MOXHO B XMMUYECKON peakLumM. ..
a) Cu+ HNO3 (pa3b.)=...;
b) Sb + HNOS3 (koHu.) = .. ;
c) Fe + HNO3 (koHu) = ...;
d) Mg + HNO3 (pa36.) =....

6. Mpwn cnnasnennn Cr203, NaNO3 n NaOH obpasyeTcs...
a) Na2CrO4;
b) Na2Cr207,
c) NaCrOz;
d) Na3[Cr(OH)6].

7. TemnepaTypHbI KO3PUUMEHT peakumm paBeH 2. Ha CKOnbko rpagycoB Hago YMEHbLUUTb
TemnepaTypy, YToObl CKOPOCTb peakLmm ymeHbLuunack B 16 pas:

a) Ha 20°C;

b) Ha 30°C;

c) Ha 40°C;

d) Ha 50°C.

8. Cucrtema, B KOTOPOM NOBbILLEHNE OABMNEHNS HE BbI30BET CMELLEHNS paBHOBECUS:
a) 2NF3 (r) + 3H2 (r) & 6HF(r) + N2 (r);
b) C(1) + 2N20(r) «> CO2(r) + 2N2 (r);
c) 3Fe203 (1) + H2 (r) & 2Fe304(T) + H20(r);
d) 2ZnS(1) + 302 (r) « 2ZnO(T1) + 2S0O2 (r).



9. Kak BnusieT Ha paBHoBecue peakumm 2S02 + 02 « 2S03 + Q NOHWXKeHMe AaBneHus npu
HEN3MEeHHOW Temneparype:

a) He BNUsEeT;

b) cmelwiaet Bnpaeo;

C) cCMellaeT BIEBO;

d) 3aBucuT OT TemnepaTypsbl.

10. OxapakTtepusyinte gencreme npomoTopa:
a) cMmellaeT XMMUYeckoe paBHOBECHE;
b) ycunuBaeTt aencrtBue Katanusartopa;
C) sIBNSIETCS KaTanuTU4eCKUM S40M;
d) He BNMsIET Ha aKTMBHOCTb KaTanuaaTtopa

11. Ecnu npouecchl nepexofa CUCTEMbI NPOUCXOOAT NPW NOCTOSHCTBE AABMEHUSA CUCTEMBI, TO
OHW Ha3blBaKOTCA:

a) n3obapHbIMU;

b) nsoxopHbIMK;

C) W3OTEPMUYECKNMMU;

d) n3obapHO-n3oTEPMUYECKMMN

12. Ecnu npouecchbl nepexoga CUCTEMbI MPOUCXOAAT NPU NOCTOSAHCTBE 0ObemMa CUCTeMbI, TO
OHW Ha3bIBaOTCH:

a) mnsobapHbIMU;

b) n3oxopHbIMu;

C) U30TEPMUYECKUMMU;

d) n3obapHO-U30TEPMUYECKNMM

13. TennoBon 3pdEKT peakumm OKUCIEHUS KMCNOPOAOM 3IIEMEHTOB, BXOOSALLIMX B COCTaB
BelLleCcTBa, A0 06pa3oBaHUs BbICLUMX OKCUOOB Ha3blBAETCS:

a) TennoTou CropaHuA 3TOro BeLecTBa;

b) TennoTon BO3roHKM 3TOro BELLECTBA;

C) TennoTton agcopbumnm 3TOro BELLECTBA;

d) Tennoton gecopbuumn 3TOro BeLLecTBa.

14. BuibepuTe BepHOE yTBEPXKAEHNE:

a) Temnepatypa SBMASEeTCA Mepou TMOSIHOW BHYTPEHHEW 3SHeprMm nocTtynaTenbHOro
OBWKEHUST MOSEKYNbI;

b) TemnepaTtypa saBnsetrca mMepou cpedHen NoTeHUManbHOW 3SHEeprun mnocTynaTenbHOro
OBWKEHUST MOSEKYNbI;

C) Temnepartypa AABNSAieTCA Mepon cpeaHern KUHeTUYECKOM IHeprum nocrtynartesibHoro
ABUXEHUSI MONEKY bl;

d) Temnepatypa 4BNAeTCAd MepOM [MONHOW KUHETUYECKOW 3Heprum mnocTtynaTenbHOro
ABWXXEHUST MONEKYIbI.

15. Y10 MOXHO onpeaennTb KPMOCKOMUYECKMM METOAOM?
a) MONSAPHYK MaccCy pacTBOPEHHOro BelwecTBa,
b) cTeneHb nsBneyeHus;
C) Temnepartypy;
d) mMondapHyto maccy pacTBopuTens.



OlK-3.2. Wcnonb3yeT craHgapTHoe nporpamMMHoe obecrneyeHve npu  pelleHnn 3apad
XMMUYECKOW HanpaBneHHOCTH
TecToBble 3agaHus (cpeaHUn YPOBEHb CITIOXXHOCTH)

1.Kakne nporpammMbl MOXXHO OTHECTU K CUCTEMHOMY NPOrpaMmmMHOMy obecneyveHmio:
a) OnepauuoOHHbIe CUCTEMbI
b) MpuknagHble nporpaMmmebl
c) WrpoBble nporpammbl
d) Bce nepeuncneHHoe

2.Kakne nporpammbl MOXXHO OTHECTU K cuctemHomy [10:
a) OpanBepbl
b) TekctoBble peaakTopsbl
C) OnekTpoHHble Tabnuupl
d) Mpaduyeckne pegakropsl

3.B Kaknx eguHnuax MOXXHO N3MEpPUTb HAAEXHOCTb:
a) OTtkasoB/yac
b) Kb6ant/cek
c) Km/yac
d) Onepauwni/cek

4. InAa peLlleHnsa XMMUYecKkux 3afad XxapakTepHo npuMeHeHue:
a) Cucrem ynpaBneHus 6asamum faHHbIX
b) A3bIkOB BbICOKOrO YPOBHS
C) S13bIKOB HMU3KOrO YPOBHS
d) MNMpumeHeHns CrNoXHbIX MaTeEMaTUYECKMX pacyeToB

5. Kakoe nporpammHoe obecnedeHne Hambonee noaxoamT ans obpaboTKM KONMMYECTBEHHbIX
pe3ynbTaToB XMMUYECKOrO 3KCNepnMeHTa:

a) OnepaumoHHaga cuctema Windows

b) TekctoBbI pegaktop Word

c) Pepaktop Tabnuu Excel

d) Pepaktop npeseHTauun

OrlK- 6.1. lMNpeacTtaenseTt pesynbTaTtbl paboTbl B BMAE OTYETa MO CTaHOapTHOM ¢)opMe Ha
PYCCKOM Si3bIKE.

OrlK- 6.2.NMpeacTtaBnser uMHGOPMaUMIO XMMUYECKOrO coaepXaHma ¢ ydyeToMm TpeboBaHuin
Bmbnuorpaduryeckon KynbTypbl

ONK - 6.3.NpeactaesnseTr pesynbTathl paboTbl B BMAE TE3MCOB AOKMNaga Ha pPyCcCKOM U
aHIMUACKOM SA3blkax B COOTBETCTBMM C HOpPMaMu U NpaBunamMu, NPUHATBIMU B XMMUYECKOM
coobuiecTBe.

OMNK — 6.4. lotoBUT npe3eHTaunio No Teme paboTbl M NpeacTaBnsieT ee Ha PYCCKOM WU
aHINIMNCKOM A3bIKax.

1. Bam Hy>XHO NoAroToBUTb Mpe3eHTauuio No HOBEWLIMM METO4aM XMMWYECKOro CUHTe3a Ans
KOHpepeHuun. HanuwmTte noatanHbIiv anropuTM NOAroTOBKM Npe3eHTauum.

OTtBeT: 1.06patnthca Kk 6asam aaHHbIXx (PubChem, Web of Science). 2.Ucnonb3oBaTb
Kno4yeBble crnoBa «chemical synthesis» u npuMeHUTb (pUNbLTPLI ANA OrpaHNYeHus AaThbl
ny6nukauum. 3.0ueHUTe Ka4eCcTBO U pefleBaHTHOCTb HaWAEHHbIX CTaTen.



NK- 1.1. O6ecneuynBaeT cOOp Hay4HOW, TEXHUYECKOW M NATEHTHOW WHcopMaLuu,
HeobOXxoAMMOW Ans pelleHus nccnepgoBaTeNbCKUX 3apad

1.Kakme 6asbl gaHHbIX He MOryT ObiTb MCMONb30OBaHbl AS11 MOMCKA Hay4HOW, TEXHUYECKOM
WMHopMaUnn ONs peLleHns nccrnegoBaTenbCknx 3agaud:
a) PubMed
b) Web of Science
c) Scopus
d) B KoHTakTe
2.Kakme xumudeckue KypHanbl He nyonukyloT HayyHOW, TEXHMYECKOW U NaTeHTHON
MHpopmaunn, HeobxooMMon AN peLleHns nccnegoBaTenbCKnX 3aav:
a) HeopraHudeckune matepuansi
b) XypHan obLien xmmum
c) KypHan punanyeckon xmmmm
d) Hayka n Xu3Hb
3. Kakue cantbl MOryT 6bITb MCNONb30BaHbl A9 MOMCKA Hay4YHOW, TEXHMYECKON U NaTEHTHON
NMHpopmaunn, HeobxooMMon ANa peLleHnsa nccrnegoBaTenbCknx 3agaud:
a) POoU
b) PH®
c) Poccuinckoe xummnyeckoe obLecTso
d) Bce nepeyuncrieHHble
4. Kakve canTbl MOryT OblTb WCNONb30BaHbl Af1 MOMCKA HOPMATMBHLIX [AOKYMEHTOB U
CTaHOapToB:
a) bubnunoteka nmeHun JleHnHa
b) eLibrary
c) PubChem anekTpoHHasi nonckoBasa cuctema
d) BCce nepeyncneHHble
5. B kakom dopmaTe MOXHO HaWTU I3MEKTPOHHbIE BEPCUM HOPMATUBHbBIX [LOKYMEHTOB U
cTaHOapToB NO AMarHOCTUKe NaTonorum?
a) PDF,
b) HTML,
C) 4Yepes cneumannanpoBaHHble NNaTgopMbl AN XMMUYECKUX N3OaHNI
d) Bce nepe4vucrieHHble
6. [lna coxpaHeHus KOHMAEHUMansHOCTN MHAOPMaLUKn Npu paboTe ¢ XMMUYECKUMU OAaHHBIMN
B 3NEKTPOHHbIX 6a3ax gaHHbIX HEOBX0ANMO
a) cobnogaTb npasuna MHoOpMaLMOHHON 6e30NacHOCTH
b) pocTyn K AaHHLIM TONBLKO aBTOPU30BAHHLIMK NLLAMM
C) Mcnosb3oBaHMe 3alUMLLEHHbIX COeaUHEHNN
d) Bce nepe4yucrieHHoe
9. lMNouck peLeH3MpPOBaHHbIX CTaTen MO CaMblM COBPEMEHHbIM AaHHbIM NAaTONOMMU MOXHO
NpOBOAUTbL, UCMOSb3YS
a) 9NEeKTPOHHY BubnuoteyvHyto cuctemy PubChem
b) anekTpoHHyl BubnunoTeydHyto cuctemy Elsevier
C) 9NEKTPOHHY BrnbnuoteyHyto cuctemy KokpenHa
d) Bce nepe4yucreHHoe
11. Kakve nogxogbl U MeToabl MHAPOPMaUMOHHOW Ge3onacHoCTM criegyeT cobnwogatb npu
paboTe ¢ XMMNYECKUMN JAaHHBIMW B 3NEKTPOHHbLIX 6a3ax AaHHbIX:
a) WngpoBaHne JaHHbIX,
b) ynpaBneHue goctynom,
C) perynspHoe o6HOBEHME NporpamMmMHbIX CpeacTs Ans obecneyeHnsa 6e3onacHoCcTy,
d) Bce nepeyncneHHoe.



12. VHdopMauNMOHHO-KOMMYHUKAUNOHHbIE TEXHONMOMMU MNpPeaoCTaBnsAoT BO3MOXHOCTU AN
COBMECTHOM paboTbl Hag uccrnefoBaTeNbCKMMU NPOeKTaMm B 06nacTn xummnm vyepes:

a) Mncnonb3oBaHWe 06MavYHbIX XPaAHUNULL, OAaHHbIX,

b) coBmecTHOe pegakTMpoBaHWe JOKYMEHTOB,

C) BMpTyanbHble KOMMYHUKALMOHHbIE NNaTgopMbl,

d) Bce nepeyncneHHoe

MK-1.2. CocraBnsieT aHanMTU4YeCKMW O0O30p CcoOOpaHHOM Hay4yHOW, TEXHUYECKON W
naTeHTHoOM uHdopMauum No TemaTUKe UCcrneaoBaTeNibCKOro npoeKkTa

TecTOBbIe 3apgaHusA

1. OueHuTb akTyanbHOCTb WU AOCTOBEPHOCTb WHGOPMaUUKU, MNOSTYYEHHOW W3 SNEKTPOHHbIX
B1BNMOTEYHBIX CUCTEM NPU NCCNEOBaHMM MOXHO Yyepes:

a) aHanms3 NCTOYHUKOB U3OaHUN,

b) aBTOpUTETHOCTU XXypHAaNoB 1 aBTOPOB,

C) Apatbl nybnvkaumm,

d) npouecca peLeH3npoBaHU4,

€) Bce nepeymcneHHoe
2. [na obGecnevyeHnss COXPaHHOCTM W HALEXHOCTU 3SNEKTPOHHbIX MCTOYHUKOB WHpopMaumm
HeobxoaMMo:

a) MCnonb3oBaTb perynspHoe pe3epBHOE KONMpoBaHMe AaHHbIX

b) MOHWTOPMHI COCTOSIHNA 3MNEKTPOHHBLIX CUCTEM

C) aHTMBMPYCHbIE NpOrpamMmbl

d) Bce nepeuyncneHHoe
3. OpraHusoBaTtb U NpeacTtaBUTb pes3ynbTaTbl UCCNegoBaHMA MO BOMpOCaM MCCreLOoBaHUi B
obrnactm XMMnm MOXHO C UCMNONb30OBaHNEM MHE(OPMAaLMOHHO-KOMMYHUKALMOHHBLIX TEXHONOMN
yepes:

a) cosgaHue npeseHTauumn,

b) anekTpoHHbBIX NOCTEpPOB,

C) nybnukaumio Ha cneunanmampoBaHHbIX OHMAH-NNaTgopmax,

d) Bce nepeyncneHHoe.

4. Bam HeobxoguMmO MOBbICUTbL CBOM MpakTUYeckue HaBblkM B 0bBnactv Xvmuu TBepabIX
pacTBOpPOB, U3Y4MB HOBENLLME Kerc-penopThl. HanuwmTe noaTanHbIn anroputm noucka.

OtBeT: 1.00paTUTLCA K XMMMYEeCKMM Oa3am OaHHbIX, Hanpumep Web of Science wnmu
Scopus. 2. Ucnonb3oBaTtb Knr4eBble cnoBa «solid solution» n npuMmeHUTb PUNLTPLI
ANnA  orpaHMyeHusa patbl nyonukaumu. 3.0ueHUTb coaepXXaHue HaWAeHHbIX Keuc-
penopToB U BbIOpaTb Hanbonee nHhopmaTUBHbIE.
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MpuMepbl KOHTPOSbHbLIX paboT
KoMNneKT KOHTPObHbIX 3aaHWIA N0 BapuaHTaM No Teme «Xmmuyeckast aToMUCTUKaY

BapunaHT Ne 1
OnpepgenuTte KONMYECTBO MOMEKYIST a30THOM KACHOThI, cogepxalleecs B 80 r KUCNOThI.
Ckonbko monekyn cogepxutcsa B ctakaHe (200 r) Boapl.
B okcupae cepbl mMaccoBble 0ONM KUcnopoda U cepbl paBHbl cooTBETCTBEHHO 40 1 60 %.
YcTaHoBMTE NPOCTENLLYIO (POpMYITy 3TOro oKcuaa.
Kakaga macca cepbl cooepXUT CTONbKO aTOMOB, CKOSIbKO WX COAEPXUTCH B Bogopoae
maccown 5 r?
O6bem rasa npu 23°C n gaenenum 103,3 kla paBeH 250 n. Hantn obbem rasa npu a)
HOpMarsibHbIX ycrnoBusax; 6) cTaHAapTHbLIX YCIOBUSX.
Kakon obbem 3aHnmaeT xnop maccon 177,5 r?
a3 maccon 4,2 r 3aHnmaeT obbem 3 1 (H.y.). Onpegennte MONSPHY Maccy 3Toro rasa.
Bboluncnnte MakcmmanbHbll 06beM NpU  HOPMarbHbIX  YCIOBUSX YINIEKUCROro rasa,
NnoniyYyeHHbIn B peaynbtate gobasneHus pasbasneHHon consHom kucnotbl kK 80 r kapboHaTa
Kanbums.
Onpepgenute maccy okcmaa MarHus, KOTopbid obpasyeTca npu cropaHuu 32 © MarHus, u
ob6bem kncnopoga (Npwu H.y.), KOTOPbIA NPy 3TOM pacxodyeTcs.

10. Mpn pencTBum COnNsHOM KUCNOTbl Ha 44,8 r HEM3BECTHOro MeTtansna obpasyeTcs xnopug
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metanna (ll) n seigendetca 17,92 n rasa. Onpegenntb Kakon MeTans BCTYNUI B AaHHYHO
peakumio.

BapuaHT Ne 2
Onpegennte KONMYECTBO MOSEKYIT a30THOM KMCMNOTbI, cogepxalleecs B 80 r KUCNOThI.
Ckonbko monekyn cogepxutcsa B ctakaHe (200 r) Bogpbl.
B okcmnae cepbl MaccoBble OONM KMcnopoda M cepbl paBHbl cooTBETCTBEHHO 40 1 60 %.
YcTaHoBUTE NPOCTENLLYO PopMyIy 3TOro okcmaa.
Kakas macca cepbl COOEpPXMUT CTOMbKO aTOMOB, CKOMbKO WX COAEPXUTCA B BoJopoae
maccown 5 r?
O6bem rasa npu 23°C n gasneHum 103,3 kla paBeH 250 n. Hantn obbem rasa npu a)
HOpMarsibHbIX yCrnoBusax; 6) cTaHAAPTHLIX YCIOBUSX.
Kakorn o6bem 3aHumaeT xnop maccon 177,5 r?
"a3 maccon 4,2 r 3aHumaeT obbem 3 1 (H.y.). Onpegenute MONSPHY Maccy 3TOro rasa.
BboluMcnnte MakcumanbHbll 06beM NpPU  HOPMarbHbIX YCNOBUSAX YIMEKUCHOoro rasa,
nosly4yeHHbIN B peaynbtate gobasneHus pasbasneHHon consiHom kucnotbl K 80 r kapboHaTa
Kanbums.
Onpegenute Maccy okcuaa MarHusi, KoTopbli obpasyeTcsa npu cropaHun 32 r MarHud, u
ob6bem kncrnopoga (Npu H.y.), KOTOPbIA NPU 3TOM pacxodyeTcs.

10. MNpwn penctBum ConsiHOM KMCnoTbl Ha 44,8 r HEM3BECTHOro MeTtanna obpasyeTtca xnopug

metanna (ll) n sbigendetca 17,92 n rasa. Onpegenutb Kakon MeTans BCTYNui B AaHHYHO
peakumto.

KoMNeKT KOHTPOMbHbIX 3a1aHui N0 BapuaHTaM No TeMe «XMMmnieckas TepMmoanHamuKa»

BapuaHTt Ne 1
1. PaccuutanTte cTaHOapTHYH 3HTponuio peakuuu: Ir(te) + 3F2 (r)— IrFs(TB),



ecnun AS’ 208k ansa Ir(te), F2(r), IrFe (18) coctaBnstoT 35,5, 203 1 248 [x/monb-K
COOTBETCTBEHHO.
2. BbluncnuTte cTaHAapTHYO 3HTaNbNMIO peakuumn ropeHnsa aTuneHa:
ecnn AH', (298x) C2Ha = + 52 k[xx/monb; AH’t 298k) CO2 = -393,5 k[x/Mmonb;
AH’, (208k) H20 = - 286 k[>x/Monb.

BapuaHt Ne 2
1. Paccuutante ctaHgapTHyto aHTponuio peakumun: Cla(r) + Fz(r) — 2CIF(r),
ecnn AS’pesky ana Cla(r), Fa(r), CIF(r) coctasnsawot 203, 223 un 218 [Ox/monb-K
COOTBETCTBEHHO.
2. PaccuutanTe Tennosoun apeKT peakumn B CTaH4APTHbLIX YCNOBUSX:
Fe20s(k) + 2Al(k) = AlOs3(k) + 2Fe(k), ecnu AHY (298xFe203(k) paBHa — 822,2 k[x/Monb;
AH o6pt, (208x) Al203(K) paBHa — 1676 k[x/monb.

BapuaHt Ne 3
1. Onpegenute nsmeHenne AG’° ans peakumm Clo(r) + Fao(r) — 2CIF(r), ecnn AH” ¢,
208k) CIF paBHa — 50,3 k[xx/monb, AS°(29sx) CIF paBHa 5 [x/monb-K.
2. Bbluncnute ctaHOapTHYHO 3HTaNbNNI0 peakumm:
Mg(tB) + 2 HCI(r) — MgCl2z(TB), ecnu AH % 208x) HCI (r) = - 92 k[>x/monb;
AH” 1 (208x) MgCl2 (TB) = - 641 k[I/MOnb.

BapuaHT Ne 4
1. Bbluncnute ctaHaapTHYO SHTANbNUIO peakLuu:
CaCOs3(1B) — CaO(tB) + CO2 (r), ecnu AH % (298x)CaCO3(TB) = - 1208 k[x/Monb;
AH’t 298x) CO2 = -393,5 k[Ix/monb; AH 298 CaO (TB) = -635 k[x/Morb.
2. BbluncnuTe cTaHOapTHYI 3HTPOMUIO PeaKLun:
Mg(TB) + 2 HCI (r) — MgClz(1B), ecnu AS” 298y HCI (r) = 187 Ox/monb-K;
AS’ 208) MgCl2 (TB) = 90 Ox/monb-K; AS” 208x) Mg (TB) = 33 [x/monb-K.

BapuaHT Ne 5
1. Yto Takoe TepMOXMmMuMyeckoe ypaBHeHue? [loyemy pasnuyalrTCs 3HaKu TennoBbIX
3pPEeKTOB B TEPMOAMHAMNYECKON N TEPMOXUMUYECKON CUCTEME 3HAKOB?
2. Bbluucnute cTaHgapTHY SHTaNbAMIO peakuuu:
C2HsOH(k) — H20(k) + C2Ha(r), ecnn AH % 2085 C2HsOH(K) = -278 k[x/Monb; AH’t 208k)H20(k)
= - 393,5 kx/monb; AH" 1 (208k) C2Ha (1) = 52,5 k/monb.

BapuaHT Ne 6
1. Bbluucnute cTaHgapTHYH SHTaNbNUIO peakumn ropeHns bytaHa:
C4H10 + 13/2 O2 — 4CO2 + 5H20, ecnun AH % 298x) CaH10 = - 126,0 kx/Monb; AH’ 208 CO2 =
-393,5 kx/monb; AH ' (208x) H20 = -286 k[x/Moneb.
2. Onpegenute nameHenne AG’ ansa peakumm Clz (r) + F2 (r) — 2CIF(r),
ecnn AH', (208x)CIF paBHa — 50,3 k[x/monb, AS (29sk) CIF paBHa 5 x/monb-K.

KoMnnekT KOHTPONbHbIX 3a4aHUN N0 BapuaHTaM No TemMe «XuMmyeckasi KNHeTUKay

BapuaHT Ne 1
1. HanuwmuTe BblpaXkeHUe A1A CKOPOCTEN NPAMbIX 1 0BPaTHBLIX peakLuii
2NO2 = N204; NHs() + HCI = NH4Cl).

2. Kak unameHutCca ckopocTb npsmon peakumm 2S02 + O2 = 2S0s3, ecnn yBenuyuTb
AaBneHue B cucteme B 2 pasa?
3. Kak M3MEeHMTCS CKOpPOCTb peakuuu Mpu MOHMXEeHUU TemnepaTtypbl Ha 50°, ecnu

TemnepaTypHbIA KOIPULMEHT peakuunmn paseH 27



1.

2.

BapuaHT Ne 2
Hanuwmnte Bbipa)xkeHns CKOPOCTEN NPsiMbIX U 0BpaTHbLIX peakLumi
Al2(SOa)31) = Al203x) + 3SO3(r); N204 =2NO2.
Mpu TemnepaType 150°C HekoTopas peakuus 3akaHumBaeTca 3a 16 MuHYT. MpuHUMas
TemnepaTypHblid KO3(ULMNEHT CKOPOCTU peakuun paBHbIM 2, paccyuTanTe 4epes Kakoe
BPEMS 3aKOHUYMTCSA 3Ta peakuus, ecnu nposoauTb ee npu 200°C?
Kak nameHutca ckopoctb peakumm CO2 + Cgpagur) = 2CO, ecnm obbem peakuMoOHHOro
cocyaa yBenuuuTb B 2 pasa”?

BapuaHT Ne 3
HanuwuTte BbipaXeHnsa cKkopocTen NPsSMbIX U 0BpaTHLIX peakLumi:
2NO + Cl2=2NOClr); 2Fex) + 3Cl2r) = 2FeCls
Bo CKONMbKO pa3 HyXHO YMEHbLUMTb OB6beM pearnpyroen CUcTtembl, YTOObI CKOPOCTb
npsamon peakuun 2NO + O2=22NO2 Bo3pocrna B27 pa3?

Kak namenuntca ckopoctb peakummn Nz + 3H2 = 2NHzs, ecnn gaBneHne B cUCTemMe yBENUYUTb
B 2 pasa?

BapuaHT Ne 4
Bo ckonbko pa3 m3aMeHUTCs CcKopocTb peakumm 2A + B = A2B, ecnu koHUeHTpauuto
BellecTBa A yBENNUNTL B 2 pasa, a KOHLEHTpaLMIO BELLECTBA B YMEHbLUNTL B 2 pa3a?
HanuwuTe BbipaXkeHne CKOpOCTEN NPAMbIX 1 0OpaTHbIX peakuni

2Na2COs3() + CO2 + H2O) = 2NaHCOs3 (x); 2NOCl ) = 2NO + Cl2

3.

Kak W3MEHMTCA CKOpPOCTb peakuuu MNpu MOoHWXKeHUn Temnepatypbl Ha 30°, ecnu
TemnepaTypHbIN KO3MPULMEHT CKOPOCTUN peakLmm paBeH 37

BapwnaHTt Ne 5
HanuwmTte BbipaXXeHns CKOPOCTeN NPsIMbIX U 0OpaTHbIX peakumii:
2Cr) = 3Cl2(r) =2 2CrCls); 3C2H2 =CeHe
Bo ckonbko pa3 Bo3pacTteT ckopocTb peakumm 2Hz + Oz = 2H:0 npu yBenuyeHuu
KOHLEHTpaumn sogopoaa B 3 pasa?
TemnepatypHbIn KOauuneHT ckopocTn peakumm 2NO2=2N0O + O2 paseH 2. Bbluncnute
KOHCTaHTYy cKopocTu aToun peakumm npu 600 K, ecnn npmn 640 K KOHCTaHTa CKOPOCTM paBHa
407,0 n-monbt.cl.

BapuaHT Ne 6
HanuwuTte BbipaXXeHnsa CKOPOCTEN NPSAMbIX U 0BpaTHLIX peakumin
2HIr) = H2 () +l2(r); 2Sk) +2H20(r) = 2H2S(r) +02
BbluncnuTb, BO CKOMBbKO pa3 YMEHbLUMTCS CKOPOCTb peakumu, ecnn, NOHU3NTb, TemnepaTypy
oT 120° no 80° C. TemnepaTypHbIi KO3ULNEHT paBeH 3.
KoHcTaHTa ckopoctu peakumm N20s = N204 + 1/202 npu 298 K pasHa 2,03-103n-monbt-c?,
a npu 288 K paBHa 4,76-10“n-monb! ¢ct. Hanaute temnepaTtypHblii KO3MULIMEHT CKOPOCTY

peakumu.
KoMNNeKT KOHTPOSbHbIX 3a4aHMW N0 BapnaHTamMm nNo TemMe « XMMUYecKoe paBHOBECUEY

BapuaHT Ne 1
1. Monekynbl okcuga asota (V) (byporo uBeta) MOryT B ONpedeNieHHbIX YCNoBUAX
AanmepunsoBaTtbcd, obpasoBaB 6ecuBeTHYH XnaKkocTb N20a:
2NO 2= N204 + 55 k[x/monb.

UTto6bl okcupg asota (IV) MakcumanbHO nepeBecTn B OecuBeTHbI gumep, Heobxogmmo
CUCTEMY:



1) oxnaguTtb;

2) HarpeTb;

3) nogBeprHyTb 00/y4YEHMO CONHEYHLIM CBETOM;

4) BblaepXaTb NPU KOMHATHOW TemnepaType ANMTENbHOE BPEMSI.

2. Kakoe 13 nepeymcrieHHbIX YCNOBUN HE BNUSIET HA CMELLEHNE PaBHOBECUSI B CUCTEME:
2S02+ 02 =2 2503+ Q
1) BBefeHue kaTanusaTopa;
2) NOBbILWEHNE OABIEHWS;
3) NOBbILIEHMNE KOHLEHTPaLMN KNCIIopoaa;
4) noBblILWEHNE TeMNepaTypbl.
3. Mpn HekoTOpOM TEMNepaType KOHCTaHTa PaBHOBECUST peakLmnn
CO + H20 = CO2 + H2 paBHa 1. NcxogHble KoHueHTpauum coctasnanu: [CO] = 0,1
monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHas KOHUEHTpaumMs Yriekucrnoro rasa?
4. NcxogHble koHueHTpaumm NO n Clz2 B roMOreHHoM cucteme
2NO + Cl2 = 2NOCI coctaBnsaioT coortBeTctBeHHO 0,5 u 0,2 monb/n. Bbluucnute

KOHCTaHTYy paBHOBECUS!, ECNIN K MOMEHTY HacTynneHusa pasHoBecus npopearnposano 20 % NO.
5. HanuwuTe BblpaXXeHne Ons KOHCTaHTbl paBHOBECUSI reTepOoreHHon cuctembl C +

H20r = CO + Ha. Kak cnegyeT M3MEHWTb KOHUEHTpauulo U OaBneHue, 4Ttobbl CMECcTUTb
paBHOBeCUe B CTOPOHY obpaTHOM peakumm — obpas3oBaHusi BOASAHbLIX NapoB?

BapunaHT Ne 2
1. Xumunyeckoe pasHoBecue B cucteme CsHio = CsHs + H2 — Q

MOXHO CMECTUTb B CTOPOHY NPOAYKTOB peakLum:
1) noBbllWEHMEM TeMMNepaTypbl U NOBbILLEHNEM AaABEHUS;
2) NOBbILEHNEM TEMNepPaTypbl U MOHMXXEHNEM OABMNEHUS;
3) NOHWXeHnem TemnepaTypbl 1 NOBbILLEHWEM AABMNEHUS;
4) NOHWXEHMEM TemnepaTypbl U MOHWKEHNEM OABMEHMS.
2. KoHCTaHTa XMMMUYeCcKoro paBHOBECUS 3aBUCUT OT:
1) KOHLEHTpauun pearnpyoLmx BELLECTB;
2) TemnepaTypbl;
3) obbema, B KOTOPOM MPOTEKAET peakuus;
4) BBeAeHWa kaTanusaTtopa.
3. Mpn npoBegeHun obpatumon peakumm 2 SOz + Oz = 2 SO3  UCXOAHbIE

KoHueHTpaumn SO2 n O2 6binn paBHbl cooTBeTcTBeHHO 0,4 1 0,3 monb/n. B cocTtosiHuum
paBHOBeCUS1 KOHLeHTpauus obpasoBaslierocss okcuaa cepbl (VI) coctaBuna 0,2 monb/n.
PaccunTtanTe KOHCTaHTy paBHOBECUS O1s1 AAaHHOW peakunu.

4. KoHcTaHTa paBHoBecusi romoreHHon cuctembl N2 + 3H2 = 2NHs3 npu HekoTopown
TemnepaType paBHa 0,1. PaBHOBECHbIE KOHLIEHTpaLMM BOOOPOAa U aMMMaka COOTBETCTBEHHO
paBHbl 0,2 n 0,08 monb/n. Belumcnute paBHOBECHYHO U UCXOAHYIO KOHLIEHTpaL MM a3oTa.

5. HanuwuTte BblpaXeHne Ans KOHCTaHTbl paBHOBecUs reteporeHHon cuctembl CO2 + C
= 2CO0. Kak M3MeHUTCs CKOpPOCTb MpAMON peakuun obpasoBaHust CO, ecnu KOHUEHTpauuto

CO2 yMeHbWNTb B YeTblpe pa3a? Kak cneayeT M3MeHUTb AaBrieHue, YTOObl MOBbICUTL BbIXO[
CO?

KoMnnekT KOHTPOsNbHbIX 3aaHu No BapuaHTam no teme «CTpoeHue atoma u
Mepuoguyeckum 3akoH [1.U. MeHoeneeBa»

BapwnaHT Ne 1



1. Hanuwwute anekTpoHHble (hopMysnbl aTOMOB 35IEMEHTOB C MOPSAKOBLIMU HOMepamn 15 u
28. Yemy paBeH MakcUMarnbHbIA CMWH P-3S5IEKTPOHOB Y aTOMOB NepPBOro 1 d-anekTpoHOB y aTOMOB
BTOPOro anemMeHTa?

2. CKONMbKO M KakMe 3Ha4YeHus MOXEeT MPUHUMAaTb MarHMTHOE KBAHTOBOE YMCMO mi Mnpu
opbutanbHom uncrie | = 0, 1, 2 n 3? Kakne anemeHTbl B NEPUOANYECKON CUCTEME Ha3bIBAOT S-. P-.
d- n f- anemeHTamn? NMpuBeagute npumepsbI.

3. Xpom obGpa3syeT coeguMHEeHUs, B KOTOPbIX OH MPOSBNSET CTEMEHU OKUCNEeHus +2, +3, +6.
CoctaBbTe bopMyrnbl €ro OKCUMOOB W MMOPOKCMAOB, OTBEYaloLMX 3TUM CTENEHSAM OKUCIIEHUS.
Hanuwwute ypaBHeHUsa peakuun, gokasbiBatoLmMx amoTepHOCTb rmgpokenga xpoma (I11).

BapunaHT Ne 2
1. Hannwwnte anekTpoHHble hopMySibl aTOMOB 3f1IEMEHTOB C MNOPSAKOBbIMU HOMepamu 24 n 33,
YUUTbIBAS, YTO Y MEPBOro NPOUCXOAUT "NpoMoTupoBaHmne" ogHoro 4s-anekTpoHa Ha 3d-noaypoBeEHb.
Uemy paBeH MakcumarbHblA CNUH d-9MEKTPOHOB Yy aTOMOB MEPBOr0 U pP-3MEKTPOHOB Y aTOMOB
BTOPOro anemeHta?

2. Kakoe makcmmanbHOe YMCNo 3NeKTPOHOB MOryT 3aHuMmaTb s-, p-, d- u f-opbutanu gaHHoro
9HepreTmyeckoro yposHA? [loyemy? Hanuwwute anekTpoHHyo ¢opmyny aTtoma 3femMeHTa C
nopsiakoBbiM Homepom 31.

3. Kakyto HM3LWY U BbICLUYHO CTEMEHU OKUCIEHUS NPOSABMASAIT KPEMHWUN, MbIWbSAK, CENneH u
xnop? [Moyemy? CocTtaBbTe (OpPMynbl COEOUHEHUA OaHHbIX 3NEMEHTOB, OTBEYalLUX ITUM
cTeneHsam.

BapwuaHT Ne 3

1. Hanucatb anekTpoHHble hopMysbl aTOMOB 3f1IEMEHTOB LLIECTOro nepuoga: uesusi, apbus,
racpHus, peHuna, Tannua n actata. K kakum aneMmeHTaMm OHM OTHOCATCA?

2. B yem 3akntovaeTcsa npuHumn Maynn? MoxeT nu 6biTb Ha KakoM-HMOyAb NO4YPOBHE aToMa
p’- wnn d¥-anektpoHoB? [Moyemy? CocTaBbTe JNEKTPOHHYHO (OpMyNly aToMa 3fleMeHTa C
NMOPSIAKOBBIM HOMEPOM 22 N yKaXXUTE €ro BaneHTHbIE 3fIEKTPOHBI.

3. Kakyto HM3LWyl0 CTeneHb OKUCMEHMS MPOSBNAT Bogopod, dTop, cepa n asot? lMoyemy?
CoctaBbTe hopMynbl COEANHEHUI KamnbLNS C OAHHBIMW 3fIEMEHTaMN B 3TOM CTEMEHN OKUCIIEHUS.
Kak HasblBaloTCA COOTBETCTBYOLLUNE COEANHEHNS?

BapuaHT Ne 4

1. HasBaTb 3anemMeHTbl YeTBepToro, NATOro M LWEeCTOro NepuoaoB, Y KOTOPbIX 3aKkaHYMBaeTCsH
3anonHeHune d-opbutanen. HanncaTb aNeKTPOHHbIE POPMYSbl aTOMOB 3TUX 3MIEMEHTOB U yKa3aThb,
K KaKow rpynne n noarpynne nepuogmy4eckon CUCTEMbl OHN OTHOCATCH?

2. Kakne 3HayeHus MOryT MpuvHMMAaTb KBAHTOBblEe 4yucna n, |, mi, ms, XapakrepuayoLine
COCTOSIHME 3NEeKTpPoHOB B aToMe? Kakve 3HayeHusi OHU MPUHUMAOT AN BHELLUHUX 3MEKTPOHOB
atoma marHma?

3. Kakylo Hu3Wy cTeneHb OKWUCNEeHWs MpPOosiIBNSIOT XNop, cepa, as3oT u yrnepoa? lNMouyemy?
CocTaBbTe hopMyrbl COEANHEHUIN anNtOMUHUS C AAaHHBIMW 3fIEMEHTaMM B 3TOM CTEMEHU OKUCTIEHUS.
Kak HasbiBaloTCH COOTBETCTBYOLUNE COEANHEHNSA?

BapwuaHT Ne 5
1. HasBaTb anemeHTbl YeTBEPTOro nepnoaa, aToMbl KOTOPbIX coaepXaTt Havmborbluee 4Mcno
HenapHbIX d-3MeKkTPOHOB. HanncaTb anekTPOHHO-rpacuyeckyto CTpykTypy d-nogypoBHS.

2. Kakne opbutanu atoma 3anonHaTCs 3anekTpoHamu padbwe: 4d wnm 5s; 6s unu 5p?
Mouemy? Hanuwmnte anekTpoHHY0 opMyIly atoma afieMeHTa ¢ NopsaKkoBbiM HOMEPOM 43.

3. Kakon 13 anemeHTOB 4eTBEpTOro nepuoga — BaHagun uUnu Mbllbsak — obnagaet 6onee
BbIPa@XEHHbIMU MeTanIM4eckMMmmn csonctBammn? Kakon ns atmux anemeHToB obpasyeT razoobpasHoe
coeanHeHve c Bogopogom? OTBET MOTUBUPYWTE, MUCXOOA W3 CTPOEHUA aTOMOB [aHHbIX
aneMeHToB?

BapuaHT Ne 6
1. Hannwwnte anekTpoHHble POpMYIibl aTOMOB 31EMEHTOB C NOpsAKOBbIMU HOMepamu 14 u 40.
Ckonbko cBoboaHbIx 3d-opbutanen y aToMoB nocrnegHero anemeHra?



2. Onpegenutb no npasuny KneykoBCKOro nocnenoBaTenbHOCTb 3arnofHEeHUs! 3feKTpoHamu
nogypoBHEN B aTOMax 3IEMEHTOB, €Cfiv UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NMOPSIAKOBbI HOMEP 3MEMEHTa, y KOTOPOro: a) 3akaH4YMBaeTCHA 3arnosfiHeHue 3anekTpoHamu 8s; 0)
HaynMHaeTCs 3anofiHeHe aneKTpoHamMu NoAYPOBHA 597

3. CocrtaBbTe OpMynbl OKCMAOB W TMOPOKCUMOAOB 3fIeMEHTOB TpeTbero nepuopa
nepuoguMyeckom CUCTEMbl, OTBeYalLWMX WX BbICLLEW CTeneHu OokucneHus. Kak u3meHsieTcs
KMCNOTHO-OCHOBHbBIA XapakTep 3TUX COeAMHEHUN Npu nepexoge oT HaTpus K xrnopy? Hanuwwute
ypaBHEHNA peakunn, LOoKasbiBaloLWMX aMOTEPHOCTb rmapokcuaa antoMUHUS.

KoMnnekT KOHTPONbHbIX 3a4aHUN MO BapuaHTaMm no Teme «Teopusa XMMU4eCKon CBA3NY

BapunaHT Ne 1

1. OnpenennTb XxapakTep CBSA3e/ B MNPOCTPAHCTBEHHbIX pelleTkax KpucTannmyeckoro
KPEMHUA U repmaHusi, uMmerowmx anmasonogobHyto cTpyktypy. ObnagatloT nv 3TM Tena
MeTannmMyeckon NpoBOANMOCTbIO?

2. CpaBHUTb KpaTHOCTb, 3HEPIUI0 CBA3EeN U MarHUTHble ceoncTea Yactuy CO*, CO n CO-.
CocTaBuTb aHepreTuyeckne gmarpammei.

3. PykoBoacTByACb pa3HOCTbIO OTHOCUTESbHBLIX 3reKTpooTpuuaTensHocTen ceasm 3 — O,

onpefenuTb, Kak MEHSeTCA XapakTep CBS3M B OKCMAAx 3MeMeHTOB TpeTbero nepuoga
nepuogunyeckon cuctemol [1.. Mengeneesa.

BapunaHT Ne 2

1. Ha ocHOBaHMM 4ero MOXHO caenartb BblGOp MeXxay NMOCKOCTHOW M nupamuaanbHOn
MOAENbIO NPU onpeaeneHnn NPoCTPaHCTBEHHOW CTPYKTYpbl Monekyn BFs n NF3?

2. CocTaBuTb 3HepreTuUyeckyo gmarpammy aTtomMHbix opbutanen (AO) n MonekynspHbIX
opbutanen (MO) coeguHeHus LiH. Kakne opbutann B Hen 9BNAIOTCA CBA3bIBAKOLWMMN, a Kakne
— paspbixnstowme? PaccumtaTb KpaTHOCTb CBA3W.

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

BapuaHT Ne 3
1. Kak n noyemy nameHsieTca BenMyMHa yrna B BepluMHax nupammganbHbix Monekyn OHs
npu nepexoge ot PH3 k SbH3?
2. OnpegenuTb xapaktep cBs3en B kpuctannax MgS, ZnSe u InSb. B kakom cnyyae cBsA3b
nmeet bonee nonspHbIN Xxapaktep? Kakumn cesoncTtBammn obnagatoT AaHHbIE COeANHEHNA?
3. Kakon tun rmbpugmsaumm opbutanen atoma KpeMHus npealiectByeT obpasoBaHuio
monekyn SiHas n TeTparanoreHmaoB KpemHua? KakoBa nx npoCcTpaHCTBEHHAsA CTPyKTypa?

BapuaHTt Ne 4
1. CocTaBuUTb 3HEpPreTUYecKyo guarpammy no mertogy MonekynapHbix opbutanen (MO)
yactuy, NO™, NO n NO™ 1 cpaBHUTb UX KPATHOCTb U QHEPTUIO CBA3EN.
2. OnpenenuTb XapakTep CBA3er B KpUCTannMyeckux CTpykTypax Teepabix BewecTB: KF,
BaClz, cepa, nog, kapbug KpemHus.
3. MoryT nn cywecTtBoBaTb Monekynbl Liz 1 Bez n kakoBbl kpaTHOCTU nx cesasen? OTseT
MOTUBUPYNTE COCTaBMEHNEM IHEPreTUYECKUX Anarpamm.

BapuaHT Ne 5
1. Kak meToq BaneHTHbIX cBasen (BC) obbsacHaeT yrnmoBoe cTpoeHwe mornekynbl H2S n
nunHenHoe monekynbl CO2?
2. Kakyto XMMrnyecKkyto CBSA3b Ha3biBalOT BOAOPOAHOM? Mexay MonekynaMu Kakmx BeLlecTB
oHa obpasyeTca? Novyemy H20 n HF, nmesa MeHbLUYy0 MONEKYNsipHY0 Maccy, NNaBaTCca U KUNAT
npu Bonee BbICOKMX TeMnepaTypax, YeM Ux aHanorn?



3. Kakue cBA3n Ha3biBaOT BOAOPOAHBIMU, KakoBa MX MPOYHOCTb MO CPaABHEHUIO C APYTrMMM
Tvnammn ceasen? [pu Kakon TemnepaTtype paspyLualTca BOAOPOAHbIE CBA3W B BOAE U NpU
Kakon TemnepaTtype paspbiBalOTCs CBA3M Mexady aToMaMu BO4OpoAa W Kucnopoaa B Boge?

BapuaHT Ne 6

1. Onpepenutb xapaktep csasen B mornekynax SCla, SiCls, CIF3 n IBr un ykasatb gns
Ka)XOOMW W3 HWUX HanpaBfeHNe CMELLEHUS 3MEeKTPOHHOWM MMOTHOCTU CBA3W. PacnonoxuTb
MONeKynbl B psA B Nopsiake yBervmyeHus nonspHocTu cBasn. Kakumm csonctBamu obnagarot
AaHHble coeanHEeHna?

2. B kakon n3 monekyn: H2S, H2Se unu HzTe n nodemy yron mexay BaneHTHbIMU CBA3AMU
BonbLue oTknoHseTcsa ot 90°7?

3. CpaBHUTb KpaTHOCTM CBSAA3EM U MarHUTHbIE CBOWCTBA MOnekynbl B2 M monekynspHoro
noHa Bz*. CocTtaBuTb aHepreTnyeckne anarpammbl.

Bonpocbl Anga KonnoksnymMma no reme « XmMus TBEpAoro coctodHms. Metannoxmmmsa»
1. ®Pusmko-xmummnyecknin aHanms. Ero uenu v 3agadn. Juarpammbl COCTOSIHU U guarpaMmmbl
«COCTaB — CBOMCTBOY.
2. lNoHaTne o ase, KOMMOHEHTE CUCTEMbl, HE3aBUCMMOM KOMMOHEHTe. [loHsaTne o
da3oBon gnarpamme 0gHO- U MHOTOKOMMOHEHTHOW cuctemsl. [Npasuno ¢as MN'bbca.
3. dasoBble gnarpammMmbl OOQHOKOMMOHEHTHbIX cucteMm. lNpumepbl (Boga, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble un kputuyeckme Touku. MNpasuno a3 'mbbea.

PasHoypoBHeBble 3aaayu (3agaHus)

KomnnekT pasHoypoOBHeBbIX 3a4ay U 3afaHUX Ans TeKylen aTtrectauum
no teme «PacTBopbI»

1. Bbluucnute  Temnepatypy  Kpuctannusaumm  pactBopa  MoyeBuHbl  (NH2)2CO,
cogepxaulero 5 r moyeBuHbl B 150 1 Boabl. Kpmnockonuyeckasa koHcTaHTa Boabl 1,86 kr-K/monb.

2. Boluncniute maccosyto ponto (%) BogHoro pactBopa caxapa CioH22011, 3Has, 4yto
TemnepaTtypa Kpuctannumsauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoAbl
1,86 kr-K/monb.

3. Pacteop, cogepxawmn 0,512 r HeanekTponuta B 100 r 6eH30na, KpuctannmayeTcs npu
5,296°C. Temnepatypa kpuctannusauum 6eHsona 5,501C. Kpuockonudeckasa KoHcTaHTa 5,1
Kkr-K/monb. Belancnnte MonsipHyto Maccy pacTBOPEHHOro BeELecTBa.

4. PactBop, copgepxawmn 3,04 r kamcopbl CioHie O B 100 r 6eHsona, kunut npwu
Temnepatype 80,714°C. TewmnepaTtypa kunenuss  6eHsona  80,2[1C. Bbluucnute
96ynnmnockonmnyeckyto KOHCTaHTy 6eH3ona.

5. Beluncnnte maccosyto gonto (%) sogHoro pacteopa rnuvuepuHa CsHs(OH)s, 3Has, yTo
aToT pacteop kunut npu 100,39°C. S6ynnmnockonunyeckasn koHcTaHTa Bogbl 0,52 kr-K/monb.

6. Bbluncnmrte mMonsapHyo Maccy HeanekTponuTa, 3Hasi, YTO pacTBOp, codepXawmn 2,25
aToro Bewectea B 250 r Boabl, kpuctannmayetca npu - 0,279°C. Kpuckonuyeckas KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Boluncnute Temnepatypy kuneHuss 5%-Horo pactBopa HadpTtanuHa CioHs B 6eH3one.
Temnepatypa kunenus 6eHsona 80,2°C. 36ynnuockonmyeckasi KOHCTaHTa ero 2,57 kr-K/monb.

8. PactBop, cogepxawmn 25,65 r HekoTtoporo Heanektponuta B 300 r BOAbl,
Kpuctannuayetca npu - 0,465°C. BbluMcnvte MONSPHYH Maccy pacTBOPEHHOrO BeELLECTBA.
Kpunockonuyeckasa koHcTaHTa Boabl 1,86 kr-K/mMonb.

9. BbluMCnnTE KPUOCKOMUYECKYID KOHCTAHTY YKCYCHOW KMCMNOTbI, 3Hasi, 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 6eH3ona Temnepartypa KUMNEHUS ero
nosbicunacb Ha 0,81°C. Ckonbko aTOMOB COOEPXWUT MOSiekyna cepbl B 3TOM pacTBOpe.
Obynnuockonnyeckas KOHCTaHTa 6eH3ona 2,57 kr-K/monb.

11. CocTaBbTe WOHHO-MOMEKYNIAPHOE W  MOSMEKYNsApHOe YpaBHEHWs rmaponuaa,
npoucxogsuwero npu cmewmneanum pacteopoB KzS n CrClz. 'magponus cuntatb HeobGpaTMbIM U
npeaenbHbIM.

12. K pacteopy FeClz po6asunu cneaytouwme Bewectsa: a) HCI; 6) KOH; B) ZnCly;
r) Na2COs. B kakux cnydasix rugponus xnopuga xenesa (lll) yeunurca? MNovemy? CoctasbTe
NOHHO-MOMNEKYNAPHbIE YPaBHEHUS rMaponn3a CoOOTBETCTBYHOLLUX CONEN.

13. Kakme un3 conen: Alx(SOas)3, K2S, Pb(NO3z)2, KCI noasepratoTtcs ruaponuay?
CocTaBbTe MOHHO-MOSEKYNAPHbIE U MOMEKYNSAPHbIE YPaBHEHUSI TMOPONM3a COOTBETCTBYIOLLMX
conen. Kakoe 3HayeHMe WMeeT BOOOPOAHbIM MNokasatenb (7<pH<7) gna pacTBOpoB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rmaponmn3a AaHHbIX COnen.

14. Mpn cmewmBaHmm FeCls 1 Na2COs3 kaxpgas n3 B3ATbIX COMen ruaponunsyercs
HeobpaTMoO O KOHLA ¢ obGpa3oBaHMEM COOTBETCTBYHOLLMX OCHOBAHUS W KACIOTbI. Bbipasute
9TOT COBMECTHbIN rMOPONN3 NOHHO-MONEKYNAPHBIM Y MOSEKYSIAPHBIM YPaBHEHUAMU.

15. Kakyto cpeay vmetoT pactBopbl conen NasPOs, KoS, CuSO4? CoctaBbTe MOHHO-
MOJEKYNSIpHbIE U MOMEKYNSpHbIE YPaBHEHUSA TMAponmn3a 3Tnx conen? PaccuntanTte KOHCTaHTbI
rmaponnm3a gaHHbIX COMen.

16. Kakne n3 conen: RbCI, Crz(SOa)3, Ni(NO3)2, Na2SOz nogsepratoTca ruaponumay?
CocTaBbTe MOHHO-MOSEKYNSAPHbIE U MOMEKYNAPHbIE YPaBHEHUSA MMMAPONM3a COOTBETCTBYHOLLNX
conen. Kakoe 3HayeHMe WMeeT BOOOPOAHbIA MNokasatenb (7<pH<7) gns pacTBOpOB 3TUX
conen? PaccuMtanTe KOHCTaHTbl TMAPOSiM3a AaHHbIX COMEN.

17. Kakasa n3 gByx conen npu paBHbIX YCrNoBuUAX B GONbLUEN CTENEHN NOABEpraeTcs
rmgponnay: Na2COsz unu Na2S0s; FeCls nnu FeCl2? MNoyemy? CoctaBbTe MOHHO-MOSIEKYNSAPHbIE
N MOMNEKyNsipHble YPaBHEHNS TMAPONn3a 3TuX Conen.

18. Kakas n3 gByx comnemn npu paBHbIX YCNoOBUsSX B Gonbluen cTeneHn noaBepraercs
rmgponuay: NaCN nnu NaClO; MgClz nnun ZnCl2? MNovemy? CoctaBbTe MOHHO-MONEKYNAPHbIE U
MOJEKYNSIpPHbIE YPaBHEHNS TMApPONn3a COOTBETCTBYHOLLNX CONEN.

19. Kakne wun3 conen: K2COs, FeCls, K2SOs4, ZnCl2 nogepratloTcsa rmgponmay?
CocTaBbTe MOHHO-MOSEKYNSAPHbIE U MOMNEKYNSPHbIE YPaBHEHUSI TMOPONM3a COOTBETCTBYOLLMX
conen. OnpegenuTe 3HayeHne BOAOPOAHOrO nokasartens ans atux coneun (7<pH<7) pacteopos
3TuX conen? PaccumtanTe KOHCTaHTbl r’MApPONn3a AaHHbIX CONen.

20. CocTaBbTe B MOMEKYNISAPHON U MOJSIEKYIAPHO-NOHHON (DOpMe YpaBHEHUS peakuni:

a) CuCL2 + Na2COs3 + H20 —.. ;

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

21. BbluMCnnMTb KOHCTAHTY rmgponusa cynbdura HaTpus, cTenedb rmgponmsa conv B 0,1
M pactBope u pH pactBopa. Hanuwmte MOHHO-MONEKYNSIPHOE U MONEKYNsipHOE YpaBHEHUe
rmgponusa cynburta HaTpus.

22. BblMuCNUTb KOHCTaHTY rugponu3a optodocdata Hatpusa. Onpepenute 3HavyeHus
BOOOPOLHOrO nokasartens pactBopoB opTodoccara HaTpus; a) 2,4 M u 6) 0,1 M? Onpepgenute
cTeneHb rmaponusa. Hanmwunte MOHHO-MONEKyNsipHOe U MONMEKYNAPHOE YpaBHEHWE rMaponunsa
opTopoccpaTa HaTpus.

KomMnnekT pasHOypoBHEBbIX 3a4a4 U 3agaHUi ANA TeKyllen aTTecTtaumm
no reme «KoMnnekcHble coeauHEHUs»

1. Onpegennte 3apsg KOMMMEKCHOrO MOHA, CTEMEHb OKUCIIEHUSI U KOOpAMHALMOHHOE
yncno komnnekcoobpasoBsatens B coeanHeHunsax [Cu(NH3)s]SOs Ko[PtCle], K[Ag(CN)2].
Hanuwwnte ypaBHeHMs guccoumanmm 3TMX CoegMHEHNI B BOAHbIX pacTBOpax.

2. CocTtaBbTe KOOpAMHAUMOHHbIE hOpMynbl CNeayroLWmMX KOMMMEKCHbIX COeOUHEHWUN
nnatuHbl: PtCls-6NHs; PtCls-4NHs; PtCls-2NHs. KoopanHaumoHHoe yucno nnatuHbl (IV) paBHO



wecTtn. Hanuwwute ypaBHeHue guccoumaumm 3Tux cCoeanHeHnn B BOAHbIX pacTBopax. Kakoe n3
COeQMHEHUI ABMAETCA KOMMEKCHBIM HESMNEKTPOSTIUTOM?

3. CocTtaBbTe KOOPAMHALMOHHbIE (OPMYSbl CreayloWmMX KOMMIEKCHbIX COeaUHEHWUN
kobanbta: CoC13:6NH3; CoC13-5NH3; CoC13-4NHs. KoopanHaumoHHoe 4ncrno kobanbta (I11)
paBHO LWeCTU. HannwuTe ypaBHEHNs anccoumaumm aTuX COeAMHEHN B BOOHbBIX pacTBOpax.

4. CocTaBbTe KOOPAMHALMOHHbIE (OPMYrbl CregyloWmMX KOMMIEKCHbIX COeOUHEHWU
cepebpa: AgCIl-2NH3z; AgCN-KCN; AgNO2-NaNO:2. KoopanHaunmoHHoe 4yucro cepebpa paBHO
ABYM. HanuwuiTe ypaBHeHNsa aguccoumaumm aTux COeaNHEHNN B BOAHbIX pacTBopax.

5. W3 couetaHna yactuy Co®', NHs, NO2 u K' MOXHO COCTaBUTb CeMb
KOOPAMHAUMOHHBLIX (DOPMYST  KOMMJEKCHbIX COoeauHeHun kobanbTa, OAHa W3  KOTOpbIX
[Co(NH3)6](NO2)3. CoctaBbTe hopMyribl APYrnX LWECTU COeAMHEHUIN U HaNUWNTE YpaBHEHNSA NX
anccoumaumm B BOOHbIX pacTBopax.

6. M3 coveTaHusa yactuy Cr3*, H20, CI- n K* MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHBIX
opMyJST KOMIMMEKCHbIX COeauHeHun xpoma, opaHa u3 koTtopbix [Cr(H20)s]C13. CocTtaBsbTe
dopMynbl ApYrMx LIECTU COEAMHEHWA W HanuWuTe YpaBHEHMS WX Auccoumaumm B BOLHbIX
pacTBoOpax.

7. Hannwwute BblpakeHust Ansi KOHCTAHT HECTOMKOCTU koMmnekcHbiX noHoB [Ag(NHz):]*,
[Fe(CN)e]*, [PtClg]>*. Yemy paBHbl CTEMEHb OKWUCMEHUSS U KOOPAMHALMOHHOE YWCHO
KomnnekcoobpasoBaTenemn B 3TUX NOHAX?

8. Hanuwwnte BbipaXeHnss ANa KOHCTAHT HECTOMKOCTU CNneaytoLlwmx KOMMMEKCHbIX MOHOB:
[Ag(CN)2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Hasi, 4YTO OHM COOTBETCTBEHHO paBHbl 1,0-10%%; 6,8:10°%;
2,0-101! ykaxuTe, B KakoM pacTBOpe, COAEepXalleM 3TU WOHbl, NPW pPaBHOW MONAPHOW
KOHUEeHTpauuun noHos Ag* 6onblue.

9. lpu npubasneHun pactBopa KCN k pactBopy [Zn(NH3)4]SOs ob6pa3syetcs
pacTBopumoe komnnekcHoe coeauHeHne Kz[Zn(CN)4]. Hanvwmnte MonekynspHoe u MOHHO-
MOMNEKYNApHOe ypaBHeHus peakuuu. KoHcTaHTa HecToMkocTM kakoro umoHa: [Zn(NHz)s]?* nnm
[Zn(CN)4)?*, 6onbwe? Moyemy?

10. KOHCTaHTbl HECTOMKOCTM KoMmMnekcHbix noHoB [Co(NHz3)e]®*, [Fe(CN)e]*, [Fe(CN)s]*
COOTBETCTBEHHO paBHbl 6,2:10%%; 1,0-1037; 1,0-10**. Kakoin U3 3TUX MOHOB SABnsAeTCA Gonee
NPOYHbIM? Hanuwmnte BblpaXeHnst Anst KOHCTAHT HECTOMKOCTM YKa3aHHbIX KOMMMEKCHbIX MOHOB
n OOpMySibl COeANHEHUN, coagepXKaLlmx 3TU UOHbI.



Tekywass ammecmauyusi Takxe npomn3sBoauUTCA nNpu nomMmoLuun PY6EXHbIX KOJI/IOKE8UYMOS.

Mpumepbl KUMoB py6exHbIX KOnnokBuyMmoB (3a 1 n 2 cemecTpbl)

1 cemectp, pybGexHbin kKonnokBuym Nel (tembl «Ctexumometpusi», «KuHeTukay,
«TepmoaguHamuka (Bkno4vasa pasgen «XmuMm4yeckoe paBHOBeCUEN»)»..

«YTBEPXJIAKO»
3aBeayronmil kKadeapoit o0Iel 1 HeOPraHUIECKOW XUMUH
J.X.H. TIpo(. B. H. Cemenosn
Hanpagienue nmoaroroBku / cnenuaasHocts 020100 Xumus
Jucuuninna HEOpraHUYecKast XUMUs
®opma o0yueHus OYHas
Buja xouTpoas pyOexHbIN KOIITIOKBUYM, 1 cemecTp
Bua atrecranmumn MTPOMEIKYTOTHAS

KoHnTponbHO-u3MepuTensHblii MaTepuain Ne4
1. Xumnueckass kuHeTuka. DopmanbHas KUHETHKA M YYEHHE O MEXaHU3Max XHUMHYECKHX PpPEaKIIMil.
CKOpOCTh XHUMHYECKOHN pEaKIuU: CPEAHSSA U UCTUHHAS (MTHOBEHHA).
2. Nmerorca cneayromue paBHOBECHS C y4acTHEM UJACAIbHBIX Ta30B MU COOTBETCTBYIOIIME 3aIUCH
TEPMOJMHAMUYECKOr0 3aKOHA JIEUCTBYIOIIMX MacC [Jisi PAaBHOBECUS B HM30TEPMHUYECKOW 3aKPBITOU

CHUCTCMC!

6 2
CNo ) Csso9

3N204 + 6SO2 = 25309 + 6NO (1) c~ ct .c: . (1)
S0, " “N,0,
K _ (C:CO)2
= c !
K. = CNo ‘CNoz
= c !
NO + NO2 = N2O3 3) CN203 , (3

da3oBble (arperaTHble) COCTOSHHS BEIIECTB, HE SBISIOIIMXCS Ta3aMd, HMMEIOT COOTBETCTBYIOIINE
MOMETKH. BeIABHUTE, 11 KaKUX U3 MEPEYUCICHHBIX PEaKIUil COOTBETCTBYIOIIUE CBS3U KOHCTaHTHI Kc ¢
KOHLIEHTpauusaMu. byibTe BHUMaTEIbHBI!

@) — ABJISIFOTCSI COBEPIIIEHHO KOPPEKTHBIMH,

6) — BO3MOXHO SIBJITIOTCS KOPPEKTHBIMH,

6) — HE MOT'YT OBITh KOPPEKTHBIMH.
[IpenonaBarens: A 1O. 3aBpaxHoB



2 cemecTp, pybexHbin konnokeuym Nel (tema «KomnnekcHble (KOOpAMHALMOHHLIE)
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 BOJOPOIHOW 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
M3BECTHO, YTO NEPBbIM U3 HUX BBICOKOCIIMHOBBIH, @ BTOPOI — 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 aNeKTPOHHOM BEPCUN — N CUHUM LiBETOM TEKCTa)

1. Moxer mnm pacTtBOop OBITh OJHOBPEMEHHO HACBHIIIEHHBIM © pa30aBieHHBIM? A  OYCHB
KOHLIEHTpUpoBaHHBIM (99 macc. %) 1 HEHACBILEHHbBIM?
BapuaHTBI 0TBETOB: /13, /Ia; Ja, HET; HET, 11a; HEeT, HET.

2. HaBecka u3 27 T aJFOMUHUS MaKCUMAaJIbHO TOJHO TIpopearupoBaia ¢ HaBeckoil u3 32 r cepsl. Kakas
Macca cynbduma mnomyumnack? W3BECTHO, 4YTO MPSAMBIM B3aUMOJCHCTBHEM MOXHO IOTYYHUTh
€IMHCTBEHHBIN CyNnb(u amoMUHUs (MPAKTUYECKH CTEXHOMETPUUECKOro cocTaBa). OTBET OKPYIJIUTE 110
LIEJIOT0 Yuca.

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

3. 1,00 r xmopuma AUTHS PAacTBOPWIM B HOPMAIBHBIX YCIOBHSAX 22.4 1 Boawl. Halimure MoONSpHYIO
KOHIIEHTPAIMIO COJH B TIOJIyYEHHOM pacTBope. I11oTHOCTH pacTBopa mpumuTe 3a 1 r/em®.

[Tony4yeHHOE 3HAYCHHUE OKPYTIIUTE 10 THICSYHBIX.

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

4. meetcs mpocTasi TOMOT'€HHasl peakLus:
A—>2B+C.

3anummTe 3aKOH JEHCTBYIOIIUX MACC JJI TOW peaKIuu, CUUTasl MOCIEAHIOI HEOOPaTHMOM.
BapuaHTeI 0TBETOB!

a) v=Kk-Ca-Cg

b) v = k-Ca-Cg%Cc
C) v=k-Ca

d) V= k-CA/CBZ-Cc

5. Umerotcs cJIeayronue FaSO(I)aSHLIC pcaknnu, MPpUHHUMACMBIC HCO6paTI/IMLIMI/I U COOTBCTCTBYIOIIIUC
3alluCH 3aKOHa Jlel\/'ICTBYIOHH/IX Macc:

a) O2+0+N2=03+N;" (1) v = k-(Co)-(Co,)-(Cnp), (1)
b) 2NO + 0 = 2NO, (2) v = k-(Cno)-(Coy), 2"
c) Zn+C0,=Zn0+CO  (3) v = k-(Czn0)-(Cco), (3"
d) Ass+6Cl, = 4AsCls 4) V = k:(Cas)-(Cc1p)®, (4"

He monp3ysick cripaBOYHBIMH JTaHHBIMH, BBIIBUTE CPEIIU MEPEUYUCIICHHBIX PEaKIUil TaKkue, JUIsl KOTOPhIX
COOTBETCTBYIOIIAS] 3TUM PEaKIHSIM 3alUCh 3aKOHA JEHCTBYIONMX Mace

@) — BO3MOKHO SIBIISICTCSI KOPPEKTHOM,

0) — HE MOXXET OBITh KOPPEKTHOM.

IIpaBuiabHbIe OTBETHI: @, D.

6. B 3akpeitom cocyae oobemom 1 1 mpu Temmeparype 500 °C HaxoguTcs roMOreHHas paBHOBECHas
cMech (MaeadbHBIM Tra3) Ta3000pa3HbIX cepbl (S2), BOAOpOJAa M CEPOBOAOPOJIAa C HM3BECTHBIMH
PaBHOBECHBIMHU KOHIICHTPAIMSAMHU:

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



Brruuciinte koHctanty paBHoBecus Kp i peakimu oOpa3oBaHusi CEpOBOJOPOJa (HAIOMHUM, YTO JJIs
BerunciieHust Kp mapripansHbie 1aBIeHUS HEOOXO0IUMO NIEPEBECTH B €IMHHUIIBI aTM).

OTBET OKPYIJIMTE JIO ICCATHIX.

BapuanTts! orBetos: 0,0; 0,1; 0,4; 100,0.

7. VicxomHble JaHHBIE 3TOH 3a/1a4¥ COOTBETCTBYIOT YCIOBHIO MPEIbITyIero Bompoca (Neb).

Kakue kommdecTBa cepoBOAOpOJa M MPOCTOro BermiectBa (S wiu Hy) HamoO B3ATH IS NMPUTOTOBICHUS
TaKO¥ PaBHOBECHOW CMECH B YKa3aHHBIX YCJIIOBHUSX B JJAHHOM cocyjie?

OTtBeT JalTe ¢ TOYHOCTBIO JIO COTBIX M TEPEYHCIUTe B  CICAYIONIEM  IOPSJIKE:
n(S) = ... moap ; Nn(H2) = ...momp ; N(H2S) =... monb. Eciu BemectBo OTCYTCTBYET, TO JJISI HETO
3anuceiBaiTe oTBeT «0,00 MOJIBY.

IMpaBuasneiii oreet: N(S) = 0,00 moms ; N(H2) = 0,02 moas ; N(H2S) = 0,04 mosb.

8. HaBecky uurpuaa mutus (~1 r) pactBopwin B Boge (~ 10 r). J{ns onenku pH momydeHHoro pactsopa,
HaXOJISIIErocs B TJaOOPaTOPHBIX YCIOBHSIX, BEIOEPUTE OTBET U3 CIEIYIONINX BAPHAHTOB.
Bapuantsl orBeToB: pH <7; pH =7; pH > 7; pH < 0.

9. Yto umeeT Hanbonpimyio Maccy: 2,24 1 He (1.y), 0,2 mons H2S (1.y) nmn 10?2 atomos ypana?
OtBer faiTe B BUJE XUMUYECKON (OPMYJIBI.
IIpaBuasneblii oTBeT: H2S

10. PaccuuTaiiTe MOJNBHBIN 00beM renust (MaealbHbIN ra3) U NaBJICHUS 2 aTM U TeMIIEpaTypbl, paBHOM
—136,5 °C. OtBer maiTe ¢ TOYHOCTBIO J0 IECITHIX JI/MOJIb.
BapuanTtsl orBeToB: 1,0, 5,6, 11,2, 22,4 n/™mo1b

11. Kakue u3 cieayromux HOHOB U3 CIEAYIOIIEro CIIUCKA MPUHIMIIUAIBHO HE CYIIECTBYIOT:
H-, H*, H?*, Li, Li*, Li%, Li**?

BapHaHTHI 0TBETOB:

- BCE MOT'YT CYLIECTBOBATh; PABJIA, HEKOTOPHIE — TOJIBKO B SK30TUUECKHX yCIOBUAX
- Bce, kpome H?*, Li~, Li%, Li%*

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

- Bce, kpome H?"

12. B kakoM U3 CIEAYIONUX KUIKAX PACTBOPUTEICH PACTBOPEHHBIN XJIOPOBOJOPOA OYIET BECTH ceOs
Kak cna0biii anekTponut? OTBET BEIOEPUTE U3 CIEIYIONIETO CIUCKA.

HBr, NH3, H20, C2HsNH..

13. B cucreme In — S umeercs mpomexyTouHas y3KOroMoreHHas TBepaas coctaBa IngS7z. Kakoma
MouibHas 1035 (%) cepsl B 3ToM ¢daze? OTBET naifTe C TOYHOCTHIO A0 AECATHIX.
BapuanTtsl oTBeToB: 46,2; 53,8; 55,0; 67,0 M01.%

14. Ouenwure Benmmunny pH 0,0025 M BogHoro pactBopa kucioTsl Ha[Fe(CN)e] mpu 0OBIYHBIX yCIOBHUSX.
Kucnory cunraiite cuibHOM MO BCEM CTYIICHSM, TUCCOITMAIICH aHUOHA TTPEHEOpeyb.

OTBeT naiTe ¢ TOYHOCTHIO JI0 IIEJIOTO YUCIA.

IIpaBuabHBIH OTBET: 2.

15. Kakoil ra3 (koTopelii oOCTaeTcs ra3oM M IpU H.y.) IOJy4yaeTcs INpU KHUIISYEHUH CEphbl B
KOHIIEHTPUPOBAaHHOH cepHOi kuciore? OTBET AaiTe B BUE XUMHUUECKOH (HOPMYIIBL.
Bapuantsl otBeToB: H2, O2, H2S, SO2, H20.



16. Nmerotcs pactBopsl ¢ pH = 7 u pH = 4. Bo ckoibpK0 pa3 KOHIIEHTpAIUsl HOHOB BOJIOPOJia BO BTOPOM
pacTBope OoIblile, 4eM B IEpBOM?
BapuanTtsl orBeToB: 3, 10, 100, 1000.

17. B kakux yCJIOBHSX U3 CIEAYIOIIUX peaKIMi aMMHAaK MPOSBISET CBOMCTBA KHUCIOTHI COTNIACHO TEOPHH
bpéucrena-Jloypu?

a) 2NHs = N2 + 3Hz;

b) NHz + H20 = NHs" + OH;

c) NHs + Li2O = LiOH + LiNHz;

d) NHz + H30" = NHs" + H20.

18. Kakue w3 cleAylOIIUX TPUMEPOB MOATBEPKMAIOT yTBepkIeHue: «Eciu s BOJHOTO pacTBOpa
HEKOTOpOW conm ompeaeneHa BenuumHa PH = 7.0, To emie 3TO HE O3HA4yaeT, 4YTO JaHHAS COJb HE
MOJIBEPraeTcs TUAPOITU3YY

PacTtBopsI:

a) xjopuja HaTpus (KOMHaTHasi TEeMIIEparypa);

b) ameraTa aMMoHusl (KOMHATHAsi TemnepaTypa; Ka soc)= 1,7-107°, Ky @25y = 1,7-107);
C) HUTPUTA HATpHs (KOMHATHas Temrneparypa, Ka s °c)= 5,0-107%);

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

e) xnopuza Metunammonust [CHaNH3]Cl (Kp (25 °c) = 4,4-107%);

f) Hacbllennblii pacTBop cyabduaa prytu (11) (MPHgs 25 -c) = 1-107)
JlaBiieHre, Ipy KOTOPOM HaXOASTCS PacTBOPHI Be3ze cranaapTHoe (1 atm).

19. Kakue KOMIUIEKCHBIE (KOOPIWHAIIMOHHBIC) COEJAMHEHUS W3 CIEOYIOMEr0 CHUCKa HE MOTYT
cymiecTBoBaTh coriacHo MBC.

a) K[BF4];

b) Ks[BFs];
C) K[AICl4];
d) Ka[AlFg];

e) [La(OH2)e]Cl3;

f)  [La(OH2)s(OH)Cl;
0) [Li(OH)4]CI

h)  [Li(OH2)CI

20. Kakast u3 CJIeQyIOIMNUX Te€OMETPUICCKUX (DUTyp B HAWOOJBIICH CTENEHU TOIXOAWT I OMHCAHUS
MIPOCTPAHCTBEHHOTO CTPOESHUS MOJIEKYJIbI opTodocopHoii kucnoTsl HsPO4?

a) KpyT

b) OKPYKHOCTh

C) TeTpadap

d) Ky0

e) KBajIpat

f) HPSIMOYTOJIbHUK

Q) Tpanenus

21. Ot xakux U3 CIACIYIOUIMX BEJIMYMH 3aBUCUT BEIMYMHA KOHCTAHTHI HecTOWKOCTH noHa [CUF3]™?

a) — OT KOHIIEHTpanuii noHoB F-,

b) — OT KOHIIeHTpanuii noHoB Cu?",

c) — OT KOHIIEHTpaLKy IpoTuBoroHoB K*
d) — OT TeMIepaTyphl.

e) — OT KOHIIeHTpauuii nonos Cu*.

22. Kakoe U3 cienyrolmuX KOMIUIEKCHBIX (KOOPIMHAIMOHHBIX) COEIUHEHHUH IOJDKHO ObITh Hamboisiee
MIPOYHBIM COTJIACHO MPECTABICHUSIM TEOPUU KPUCTAJUIMYECKOTO MOJIS.



a) Ko[FeCly];

b) K2[MnCla];

c) Kz[FeCls];

d) K4[Mn(CN)s];

e) Ka[Fe(CN)s];

f) Ks[Fe(CN)s]

g)  Ka[Co(CN)e];

h) K3[Co(CN)g].

Housr CI™ u CN™ a1 npuBeIeHHBIX COSAMHEHHI — JIMTaH/IbI CJ1a00r0 U CHIBHOTO TOJISI COOTBETCTBEHHO.

23. Kakoe M3 cleayronmx KOMIUIEKCHBIX (KOOPAMHAIMOHHBIX) COSAMHEHUN OKa3bIBaeTCs OCCIIBETHBIM
corjJaCHoO HpeI[CTaBJ'IeHI/ISIM TeOpI/II/I KpI/ICTaJUII/I‘-IGCKOFO 110JIA.

a) Ko[FeCly];

b) K2[TiCle];
c) Ks[TiCls];
d) K4[TiCls];
e) K3[CuCl4];
f) K2[CuCl4]

9) K3[CuFeg];
h) K2[ZNnCl4].

24. Onpenenure AUMOIBHBI MOMEHT MOJIEKYJIBI TpuxJiopuaa 6opa. OTBET OKpYTIIHTE A0 IENOTr0 YHCa.
IpaBuabHbIii oTBeT: 0.

25. TlpomomkuTe ypaBHEHHs CIeAyIOmuUX peakuuil. [Ipu HeoOXoauMocTH ucronb3yiiTe 3HaK «+». [lepen
U TIOCTIE ITOTO 3HaKa HCIOJNB3yiTe mpobenbl. CtexuomeTpudeckne Kod()(UIMEHTHI HCIONB3YiTe, HE
pazzesnsis IpoOeIoM MOCIeIYIONIYI0 XUMUYIECKYI0 hopMyITy

K:O+H,O— ... KH+ HO — ...

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

KH + H0 — KOH + Hz

26. Kakue u3 cienyronmx KUCIOPOIHBIX COSJUHEHHUM HeIb3sl CYMTATh OKCUAAMU?
KOH, Ca0, SnO2, MnO2, BaO2, KO3, RbO2, Na20>, Li20, OF2, CI,0, Os.

27. Korma paccMaTpuBarOT MpeAeNbHOE SBJICHHE KPUOCKONHHK, TO TOBOPSAT O TemIepaType Haudaia
kpuctam3anuu. Kakyio ¢a3sy (daspl) mpencTaBisioT co0OW ITH MEpBbIe 00Pa3yIOMIUEcss KPUCTAIUIBI?
OTBeT BBIOpATh U3 MPEITI0KEHHOTO CIHCKA.

a) — (ha3y NpaKkTHYECKH YMCTOr0 3aKPHCTALIN30BABIIET0Cs: pacTBopuTes A;

b) — da3y npumecu B (1B.);

C) — cmech A (TB.) + B (TB.)

d) — TBepaytO a3y MpoMeKyTOUHOTO coeauHeHuUs AxBy.

28. JlobaBieHreM Kakoro (Kakux) BEIIECTB MOYKHO YCTPAHHUTh OOIIYIO )KECTKOCTh BOJIBI?

a) — HCI;

b) — MgCly;

c) — NasPOg;
d) — COy;

e) — Na2COs;
f) NaCl + NHg;

g) - ATA + NHs.



29. Kakue u3 CleQyOIUX COSAMHEHH HE XapakTepHbl IJIsI KPEMHHS INPU YCIOBHAX, OJIM3KHX K
nabopaTopHBIM?

) — aHAJIOTH NPE/ICTbHBIX YIIIEBOAOPOAOB psifa SinHzan+2;

b) — aHaIOTM MUKIMYECKUX YTIIEBOIOPOIOB psiaa SinHan;

C) — anazor terpaxyiopmerana SiCls;

d) — anasoru >THIeHOBOrO psaaa SinHzn;

) — aHAJIOTH APOMATHYECKHUX YIJ1€BOI0OPOI0B.

30. M3BecTtHO, YTO Ta3000pa3HBI XJIOPOBOIOPOJ MOXKHO MOIYYHUTh, ACHCTBYS KOHIIEHTPUPOBAHHOMH
CEpPHOM KHCIIOTOW Ha XJIOpUJ HaTpusi. MOKHO JIM TaKUM CITIOCOOOM TOJYYHTh HOJOBOIOPOJ (3aMEHUB

NaCl na Kl1)? A ¢propoBonopos (3amenuB NaCl na KF)?

BapuanTtbl 0TBeTOB!: 14, /1a; /13, HET; HET, J1a; HET, HeT.

31. He monp3ysich CIPaBOYHUKOM BBIOEPHTE M3 CIEAYIOIIErO CIHCKAa TPU MOJIEKYJIBI, JJIi KOTOPBIX
cranaapTHast SHTaIbIUs (ArHC (208 k)) peakiuu pacraga Ha aTOMBI SBIISETCS MaKCUMAaJIbHOM.

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

32. HeOoupI10e KOIUYECTBO OKCHJA KajbLUS MOJHOCTHIO PACTBOPUIM B 3HAYMTEIHHOM O0OBEME BOJIBL.
UYepe3 pacTBOp Hauanu OapOOTHUPOBATh (MPOMYCKATh) CEPHHUCTBHIA ra3. PacTBop moMyTHen W cran
HEMPO3PaYHbIM BCJIEACTBHE OOpa30BaHUS MaJlOpacTBOPUMOM comu. OpHaKo, MO Mepe JallbHEeHIero
MPOIYCKaHUs 3TOTO ra3a, paCTBOP CHOBA CTaJl IPO3PAYHBIM.

Kaxkoe BemiecTBo (3anmucanHoe B MOJIEKYJISIPHOM BHjI€) oOpa3zoBaiiock? Kakol apyroil n3BeCTHBIN ra3 Bel
ObI ce0s B TaHHOW CHCTEME aHAJIOTUYHO CEPHUCTOMY?

JlaiiTe 1Ba MOCJIE0BATENBHBIX COOTBETCTBYIOIINX OTBETA Yepe3 3alATYIO (¢ mpoOeIoM mociie 3ansaToi).

IpaBuabuslii otBeT: Ca(HSO3)2, CO2

33. Kakue u3 ciefyIomuX OKCU0B PACTBOPSIOTCS B BOJIE ¢ 0OPA30BAHMEM THIHMYHBIX KUCIOT?
SO2, CrO, Cr203, CrO3, MnO, Mn304, MNO2, Mn207, Fe3z04, Fe20s.

34. Marnwii cropaeT Ha Bo3ayxe. Ecin 00paboTaTs MpoAyKT CropaHusi HEOOIBIIUM KOTUYECTBOM BOJIHI,
TO TOSIBUTCSI CUJIBHBIN XapaKTEPHBII 3amax.
Kakum coenunenrem 00yciioBieH 3ToT 3amax? J[alite oTBeT B BUE POPMYJIIBI 3TOTO BEIIESCTBA.

IIpaBuabHbIii oTBeT: NH3

35. Kakuie u3 claeayronmx COeMHEHNI CepPhl WIIN CelieHa TOMOJIECMHYECKUE CBSI3H (T.€. CBSA3H, TJIE aTOM
XaJbKOT€Ha CBs3aH XOTs OBl C €Ille OJJHUM aTOMOM XaJbKOreHa)?

a) — NaxS;0y;

b) — H2S20s,

C) — cepa pomoOnYecKasi;

d) — Ses (kpacHbIi cejieH)

e) — Naz2S20s;

) — Na2S4O0s;

g) — NaxSeOsa.



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

lMpomexyToyHas aTTectaumMsi MO AUCUMMAMHE OCYLLECTBMASETCA C MOMOLLbI CReayroLmnx
OLIEHOYHbIX CPEACTB: ak3aMeHauuoHHble KUM

Mpumepbl 3k3ameHaunoHHbIX KUM

1 cemecTp.
«YTBEPXJIAIO»
3aBeyrOIIUH Kadeapoii o0IIel 1 HEOPraHUUECKONH XUMUH
I.X.H. poc. B.H. Cemenos

HanpagJienue noarorosku / cnequajbHocts 020100 Xumus

Jucuunianxa HEOpTaHUIECKask XUMHUS
dopma 00yueHuUus OoYHas

Bup xoutpoas JK3aMeH, 1 cemecTp
Bun atrecranuu MIPOMEXKYTOTHAS

KoHTpoJbHO-N3MepuTeIbHbI MaTepuan Ned

1. Xumudeckas kuHeTHKa. DopManpHas KWHETHKA W YUYCHHE O MEXaHW3Max XUMUYECKHX peakiui. CKOpocTh
XUMHYECKOU PEAKIMU: CPEIHSIS U UCTHHHAS (MTHOBEHHAs ).

2. CouH u cnuHOBOoe KBaHTOBOe yucno. [Ipunuun Ilaynu. MHorosnekTpoHHble atoMel. [lpaBuna 3amoiaHeHHs
aTOMHBIX opOuTaneit, npaBwina ['yama u KieukoBckoro. OcoOSHHOCTH TOBEICHHS BBICIINX JHEPrETHUECKUX
YPOBHEH TSKENBIX HIIEMEHTOB.

[IpenonaBatens: A.}O. 3aBpaxHoB
2 cemecTp
«YTBEPXIAIO»
3aBeayronmi kKageapoit 001ei 1 HeOpraHMIeCKOW XUMHUU
J.X.H. Ipod. B.H. Cemenon

HanpagJ/ieHue moaAroToBKM / CienuaJIbHOCTh
04.03.01. — DxcnepuMeHTaNbHAs U IPUKJIATHAS XUMUS (aKaJeMU4ecKuii OakagaBpuar)

Jucuuninua HEOpraHu4YecKas XUMHUs
®opma o0yueHus: OuHas
Bua xouTpoas 9K3aMeH

BI/I}I arreCTalum IMPOMEIKKYTOYHAA

KoHTpobHO-U3MepUTEIbHbIN MaTepra Ne 20

1. OxucnuTeabHO-BOCCTAHOBUTENbHBIE peakiuu. Peakiuum c ydyacTHeM »3JIEKTPOJIOB. DJIEKTPOJHBIN
noTeHnuan. BogopoaHelii 31€KTpO U €ro yCTPOMCTBO.

2. bunapneie coenuuenus. OKCUABI KaK XapaKTepucTudeckue coenuHeHus. CpaBHEHHE (U3UYECKUX U
XUMHUYECKUX CBOUCTB BBICIHINX OKCHAOB IpHU U3MCHCHUHN IOPAAKOBOIO HOMCpPA 3JICMCHTA. HaHpI/IMCp,

CpaBHEHHE CBOWCTB B psy
Na20, MgO, Al,Og, SiO2, P20s, SO3 u Cl207 (okcuasl anemenToB ogHoro nepuoaa [1C) unu B psagy COy,
SiOy, ..., PbO2 (oxcumpl 31eMenToB oaHOM rpymmsl I[1C).

3. Cepa. Amnorporus u nonmumopdusm cepel. dazoBasi nuarpamma cepbl. BomopojHbie coeauHEHUS:
CEPOBOJIOPOJI ¥ CYJIb(AHBEI.

[IpenonaBarens: A 1O. 3aBpaxHOB



Tpe6OBaHMFI K BbIMOSTHEHUIO 3a4aHWUW, LKanbl U Kputepun oueHmnBaHuA

[na oueHuBaHMA pe3ynbTaToB O0yYeHMs Ha 3JK3aMeHe WCMomb3ylTca crieayllme

nokKkasarternu:

- BrageHne TMOHATMWHBbIM annapaTtoM Kak obLlen, Tak U HeopraHM4eckom XuMunn

(TeOpeTI/I‘-IeCKI/IMI/I OCHOBaMu D,I/ICLI,I/II'IJ'II/IHbI),

- CNOCOBHOCTb WNMCTPUPOBATbL OTBET NpuMepamu, akTamu, OaHHbIMUM HayYHbIX

nccnegoBaHun,

- NMPUMEHATb TeopeTundeCkne 3HaHUA Ond pelleHnA NpakKTU4eCKUX 3adad Mno TemMam,

npuvBeneHHbIM B n. 19.

- 3HaHMe coBpeMeHHOoro dyHaameHTa B 06racTu HeopraHM4eckol XMMWUK M NOCNeaHMX

JOCTUXEHUI B 3TOM 00nacTn XMmMnm.

Kputepun oueHMBaHWA KOMNETEHUNIA

YpoBeHb
ccpopmmnpoBaHH
ocTH
KoMneTeHUmin

LLikana oueHok

MonHoe  cooTBeTcTBME  OTBETa BCEM
NnepeYncrieHHbIM KpUTEPUSM.

Ob6yvatowminca B NOMHOMW  Mepe BrageeT MNOHATUNHBIM
annapaTtoM o6LLen U HEOPraHNYECKON XMMUMK (TEOPETUHECKUMMU
OCHOBaMW AWUCUMUNNKHBLI), CNOocoOeH  WNNICTPUPOBaTb OTBET
npumepamn, daktamn, OaHHbIMM HayYHbIX MCCNeaoBaHWN,
NPUMEHSATb TEOPETUYECKNE 3HAHUS AN PELUeHNs NPaKTUYECKUX
3agay uM3 obnactu OCHOB OOLWEen XuMuu, a Takke 3agad
HEOPraHMYeckoro CUHTE3a WU OLEeHKM 0asoBbIX CBOWCTB

HeopraHn4ecknx coeagun HEHWN.

obyuatoLerocs

[NoBbILWEHHbIN
YpOBEHb

OTnunyHo

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbLIM  MaTepuan  He
COOTBETCTBYET OAHOMY M3 MepeyucrieHHbIX fokasaTenen, Ho
obyvatowniica gaeT npaBuibHbIe OTBETbI Ha AOMNOSHUTENbHbIE
BOMpocbl. HegoctaTtouHO AEeMOHCTPUPYET YMEeHWe NpPUMEHSTb
TeopeTMyeckne  3HaHUS  ANS peleHuss  CUTYaLMOHHbIX
NpaKkTU4YeCKnX 3agay.

BasoBbin
YpPOBEHb

XopoLwo

OTBeT Ha  KOHTPONIbHO-U3MEPUTENbHBLIA  MaTepuan  He
COOTBETCTBYET ABYM U3 NMepeyncrnieHHbIX nokasartenen. 3HaHue
OCHOBHOrO y4ebHoro mMartepuana, npeaycMoTPEHHOIo
nporpamMmom; OTBET HEMNONHbIN, 6e3 060CHOBaHUI, 06 BACHEHUN,
C owwnbkamu, KOTopble YCTPAHAKTCA MO OOMNOSTHUTENbHbLIM
BOMpocaM npenoaaBaTernsi.

Moporoskin
YypOBEHb

Yposnetsopute
INbHO

OTBET Ha  KOHTPOJSIbHO-U3MEPUTENbHbLIA  MaTepuan  He
COOTBETCTBYET MOOLIM TPEM U3 NepeYnCrieHHbIX NokasaTenen.
3HaHUs  HecucTemMaTUyeckue, OTPbIBOYHbIE; B  OTBETax
AonyleHbl rpybble, npuHUMNManbHble OWwWGKK, KOTopble He
YCTPaHSAOTCS Nocne HaBOASLLMX BOMPOCOB NpenoJaBaTertsi.

HeypoeneTtsop
UTENbHO

3adaHus npusedeHHbIX 8 3aKno4yumernbHolU Yacmu pasdesna 20.1 mecmos
PEeKOMeHOYHMCS K UCMOMb308aHUI0 Mpu rposedeHuUU duagHocmu4Yeckux pabom ¢ uesbro
OUEHKU 0CmamOoYHbIX 3HaHUU Mo pe3yrbmamam 0C80eHUs1 OaHHOU OUCUUMITUHbI
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JIUCT COI'JIACOBAHUM

PABOYAS [TPOI'PAMMA YUEBHOU JIUCLIATUIVHBI

Hanpagsienue/cnenuaibHOCTb: 04.03.01- Xumus

Jucuuninaa b51.0.10 — Heopranuueckasi XuMust

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

®opma oOyueHns: JHEBHOE OYHOE O0yUCHHUE

Y4eOHbIil TOx; 2024-2025

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.
19.04.2024
COI'JTACOBAHO
Kyparop OOII BITIO
10 HAIPaBJICHUIO/ CTIEIUATBLHOCTH .20
noONuUcCy pacwuugposxka noonucu
3aB.otaenom obcnyxuanus 3Hb .20
noONuUcy pacuugpposxa noonucu

Nporpamma pekomeHgosaHa HMC xumudeckoro dakynbteta ot 11.04.2024 npoTokon Ne 4




