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PABOYAA MPOrPAMMA YYEBHOW OUCLIUNIINHbI
51 5.13 HEOPTAHUYECKAA XM

1. Kog u HaumeHoBaHMe HanpaBreHUs NoAroTOBKU/cneunanbHOCTU:

04.05.01 «dyHOaMeHTanbHaa U NnpuknagHasa XuMmusa»

2. Mpodunb noaroTroBku/cneumannsauymsa:
«PyHOamMeHTanbHaa n NpuUknagHaa XmMmsy;

3. KBanudumkauma (cteneHb) BbINYCKHUKA: CNEUMANNCT
4. dopma obyyeHusn: O4YHAA

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIINHBI:

KA®EOPA OBLUEN U HEOPTAHUYECKON XUMUU

6. CoctaButenu nporpammbl: _ TOHYAPOB E.I. a.x.H., npoceccop
(®UNO, yyeHass cmeneHb, y4eHoe 38aHUe)

7. PekomeHpoBaHa: HMC xumu4yeckoro chakynbteta «24.05.18», npotokon Ne 5
(HaumeHogaHue pekomeHAyrwel cmpykmypbl, dama, HOMep MPOMOKona,

ommemku o npoodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbin roa:_ 2018 /2019 CemecTp(bl): 1,2




9.llenu n 3apaum yuyeb6Homn aucumnnunbl: OcHogHOU 3adadel Kypca obwel xumuu sersgemcs
u3rnoxeHue obujemeopemuyecko20 hyHOameHma xumMu4eckol HayKu 8 UesloM.
Paccmampusatomcesi obwemeopemuyeckue KOHUernyuu, 3aKoHbl, meopuu, makue, Kak
[Mepuoduyeckuli 3aKOH, amOMHO - MOJIEKYIISIPHOE y4YeHUe, meopusi XUMUYECKO20 CMPOEHUS,
cCmpoeHuUe amomMa U XUMU4YecKas C853b, XuMu4eckasi KUHemuka u mepmoouHamuka, (ou3uko -
Xumuyeckuu aHanus u m.0.. MaydeHue pasdesnos obwel xumuu ripecredyem yesb pa3gume y
CcmyO0eHmMo8 XUMUYECKOe MbILWIIeHUE, Hay4umb meopemu4eckoMy nooxody K Hay4YHbIM
npobriemMaM u Kpumu4ecku 80CrpuHUMame, Ka3asock bbl, He3blbrieMble XUuMUYecKkue meopuu, m.
K. 8C€ OHU HeU36eXXHO yMOYHSIHOMCS CO 8peMEHEM.

Llenb n 3apaya HeopraHWM4eckoM XUMUN COCTOUT B WU3YYEHUN CBOWUCTB 3SIEMEHTOB WU
obpasyeMbiXx UMW COEAMHEHWA Ha OCHOBE MOMoXeHWn obuwen xumun. B OCHOBY nonoxeH
[Mepuognyecknin 3aKoH, Kak OCHOBa XMMUYECKOW cucteMaTuku. PaccmaTtpumBaeTcs knaccudumkaums
XUMUYECKMNX BMEMEHTOB, MNPOCTbIX, OMHAPHBLIX W CHOXHbIX XUMUYECKUX coeauHeHun. [aeTcs
obLias xapakTepucTuka rpynn anemeHToB [lepmnogudeckon cuctembl. N3yyatoTca ocobeHHOoCTU
XUMUN KOHKPETHBbIX 3MEMEHTOB M KX Hambonee BaxHbIX coeguHeHun. Cepbe3Hoe BHMMaHue
yaenseTca XMMUW paguoakTUBHBLIX UM CUHTE3MPOBAHHbLIX 3MEeMEeHTOB. Yaendetcda BHUMaHue
M3ydeHnto NyTen pasBUTUA  HEOpPraHM4eckom Xumuu, npobrneme MnonyYyeHust  HOBbIX
HeopraHMyeckux BeLlecTB C 3apaHee 3afaHHbIMW CBOWCTBaMM (NONYNPOBOAHWKW, (heppuThbl,
HeopraHuyeckme nonumepbl 1 T.0.).

10. Mecmo y4yebHol ducyunnuHbl 8 cmpykmype OOI1: 5..613 - guncumnnmHa 6a3oBoM YacTu.

11. MnaHupyemble pe3ynbTaTbli OOY4YEeHUA MO AUCUUNIUHE /MOAYNIO (3HAHUA, YMEeHMUs,
HaBbIKM), COOTHECEHHble C MJIaHMPyeMbIMUA pe3yrbTaTaMU OCBOEHUS obpas3oBaTenbHOM
nporpamMmmbl (KOMNEeTEHLUUSIMU BbINYCKHUKOB):

KomneTteHuus [MnaHupyemble pesynbTatbl 06y4YeHus
Kon HaseaHue
oK _ 7 OO eKkynbTypHbIE -CnocobHOCTb kK caMoopraHm3aLmm 1 camoobpasoBaHuto
OrK-1 | O6we-npodeccunoHarnbHble -Cnoco6GHocTb ncnonb3oBaTtb Nnony4yeHHble 3HaHuS
OrK-2 TEOPEeTUYECKMX OCHOB (PyHOAMEHTarbHbIX Pa3fAenoB XUMUU
npwv peLlleHnn npodeccmnoHanbHbiX 3agau
-Bnapenue HaBblkamu XMIMUYECKOTO SKCNEPVMEHTA,
OCHOBHbIMW CUHTETUYECKMMU U aHaNUTUYECKMMU METOL4AMM
NOSy4eHUs N NCCNefoBaHNst XMMUYECKNX BELLECTB N peaKLuii.
MK-1 MpodbeccroHanbHble -CnocoBHOCTL  BBIMOMHATL  CTaHA4apTHble  onepauun  no
MK-2 npeanaraeMbiM METOAVKAM;
MK-3 -Bnapexve 6a308bIMU HaBbIKaMu MCMOSb30BaHUS!
NK-7 COBpPEMEHHOW annapaTypbl NpU  MNPOBEAEHWM  Hay4HbIX
ncecrnegoBaHui;
-BrnapgeHne cuctemont  pyHOaMeEHTanNbHbIX — XUMUYECKUX
NOHATUN;
-Bnapenne  wmetogpamm  BesonacHoro  obpalleHus o}
XMMUYECKUMN MaTepuanamm C y4eToM MuX (U3NYECKUX U
XUMUYECKNX CBONCTB.

12. O6bemM gucuMnuHbI B 3a4eTHbIX eauHMUax/yYac.(e coomeemcmeuu ¢ y4yebHbIM MIaHOM) —
8,5 /612..

dopma NpoMeXYyTOUHON aTTecTaumnm(savem/sxksamer) SAYET | QK3AMEH




13. Buabl yue6HoM paboThbl

TpyaoemMKocTb

Bua y4ebHoii paboThi Bcero Mo cemecTpam

1 cemecTp 2 cemecTp
AyouTopHble 3aHSATUS 262 134 128
B TOM YuUChE: nekumm 98 50 48
nabopaTtopHble 164 84 80
CamoctodaTenbHas pabora 278 136 142
dopma NPOMEXYTOYHOW aTTecTauum 72 36 36

- 9K3aMeH

WToro: 612 306 306

13.1. CopepxaHme AUCLMUNIIUHLI

CopepxaHue pasaena AUCUUNIVHBI

1. NNekuun

dopmbl  cyuwiecTBoBaHWs  maTepun.  Xumumdeckas  doopma
OBWXeHUsA, ee ocobeHHocTn. OnpegeneHve xuMmunn. 3agayu
xummnn. O0LWasa XMMnsi — TeopeTnHecknii PyHOaMEHT XMMUYECKON
HayKu. Xummyeckumn 7] PU3NKO-XMMUYECKNIA MeToabl
nccneaoBaHus.

ATOMHO-MoOnekynspHaa Teopus. XmMmuieckuii anemeHT. NpocToe
BewecTBO. AnnoTponus. [asoBble 3akoHbl. Yucno Asoragpo.
Monb. MonsipHasa macca. CoBpeMeHHas Xxmmmudeckasi aToMmmcTuka.
ATom, monekyn, Kpuctann. MonekynapHas u HemonekynspHas
dopma kpuctanno. [lMoHATMe O ase — HocuTene CBOWCTB
BelwlecTBa B  KpucTamiax  HEeMOSEKYNApHOM  CTPYKTYpbl.
Xnmundeckoe coeauHeHne. CTPyKTypHble opMynbl MOMEKyn u
KpUCTannoxXnummdeckoe CTpoeHne Bellectea. CtexmomeTpuyeckmne
3aKOHbI U UX COBPeEMeHHasi TpakToBka. CoeaAnHEHMST MOCTOAHHOIO
N nepemMeHHoro coctaBa. Kpuctannoxmmmyeckoe CTpOEHMe Wu
cBoncTBa BewlectBa. [loHATME O AedrekTax KpucTanimnvyeckowm
cTpykTypbl. O6nactbe roMoreHHoCcTM a3 NepeMeHHOro cocTasa.
HanbToHngpl 1 6eptonnuasi.

n/n HaumeHoBaHue pasgena
ONCUMNINHBI
11 BeepneHune
1.2 Xumuyeckasi amomucmuka
1.3 Xumuyeckas
mepmModuHamuKa

OCHOBbI TEPMOXUMMU. K30 - N SHOOTEPMUYECKME peaKLMW.
3akoH JlaByasbe-Jlannaca. 3akoH [ecca. AQAWMTUMBHOCTb
TennoBbiX  9(dEeKToB B MHOrOCTaguMnHbIX  MpoLeccax.
TepMogNMHaMUYECKNE CUCTEMbI: W30NMPOBAaHHLIE, 3aKPbITble,
OTKPbIThIE. N306apHble " N30XOpHbIE npoLeccsl.
TepmognHammuyeckas MU TEepPMOXMMUYECKAsl CUCTEMbl 3HAKOB.
OyHKUMN  COCTOAHUSA. BHYTpEHHAS 9SHeprMss u  3HTanbnus.
OHTanbnuiHble anarpaMmbl. TennoTta n paboTa, X B3aMMOCBS3b.
1-oe Havano TepMOAMHaMWKW. 3aKOH COXPaHEHUs 3SHepruu.
KpuTepuin HanpaBneHHOCTM Xumudeckoro npouecca. [lpuHumn
BepTtno-TomnceHa, ero orpaHMYeHHOCTb. QHTPOMUS CUCTEMbI. 2-
Oe Havano TepmMoaMHaMuKU. POCT SHTponuu — KpuUtepuin
HanpaBfeHust  npouecca B W30MMPOBaHHbIX  CUCTEMaX.
Cratuctndeckass wuHTepnpeTauusa sHTponuu. [Buxywas cuna
npouecca B 3aKpbITbIX CUCTEMAX. DHTaNbMUAHBLIA N SHTPOMMUIAHbLIN
dakTtopbl. CBobogHas aHeprust mbbca, ee ymeHblUeHME Mpu
CaMOMpPOn3BOSIbHbIX npoueccax. CeobogHas 3Heprus
lenbmronbua. CrtaHgapTHas  cBobogHast  3Heprud.  Mepa
ycTonumBocTn coeamHeHns. CBobogHas M CBA3aHHas 3HEpPrus.
MakcumanbHasa paboTta, coBepLlEHHAaA CUCTEMON.
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Xumuyeckass KUHemukKa

CKOpoCTb M MexaHu3M XuMuyeckon peakumn. CkopocTb W
KOHLUEHTpaUMs pearvpylowmx BelwecTB. 3aKOH OeWNCTBY-IOLNX
macc. MonekynspHocTb peakuuu. NMopsaaok peak-umm 1 MmexaHnsm
npouecca. Jlumntupyiloias craguss MHO-FOCTaMMHbIX PeakLuu.
CKopocTb peakumn u TemnepaTy-pa. PacnpegeneHne monekyn no
aHepruam  (Makceenn, bBonbumaH). 3Heprus  akTMBauuw.
AKTMBHbIN KOMMMeKC. YpaBHeHne AppeHuyca. SHepreTuy4eckun u
SHTPOMUINHBLIN YNeHbl ypaBHeHus. KaTanua. KatanusaTopsl.

15

Xumu4eckoe pasHogecue

O6patnmble n HeobpaTtmMmble npouecchl. CBsA3b 0bpaTn-mMocTu C
paBHoBecneM. WcTMHHOe © noxHoe paBHoBecue. Kputepun
YCTaHOBMEHUA paBHOBecUA peakumn. CBA3b KOHCTaHTbl U
cBoboaHon sHeprumn 'mb6ca. PakTophbl, BNMAIOLMNE HA NONOXEHWE
pasHoBecus. [puHuun Jle-laTenbe. N'eTepodasHble paBHoBeCUS.
[aBneHne Hacbl-weHHoro napa. [lpoueccbl  mcnapeHus,
cybnmmauun, kn-neHnsi, nnaeneHunsa. dasosasa gnarpamma BOAbI.
MpaBuno a3 [ubbca. TloHaTME O  TepMoaMHaMuKe
HepaBHOBECHbIX MPOLECCOB.

1.6

Pacmeopebi

TepMoaANHaMNYECKUA U KUHETUYECKUA acnekTbl dopMUpO-BaHNS
pactBopoB. Cnocobbl BbIpaXXeHUs1 KOHLIEHTpaLMM pPacTBOPOB.
PactBopeHne Kak OU3MKO-XMMUYECKUA MNpoLecc. JHepreTuka
npouecca pactBopeHus. MNMoHaTne 06 naeansHOM, pa3baBrneHHOM
N peanbHOM pacTBope. YcrnoBusa paBHoOBecusd a3 — pPaBEHCTBO
XUMUYECKUX MOTEHLNAmNoB.

Teopusa anekTponutnyeckon guccounauun. CteneHb U KOHCTaHTa
anccoumnaunn. 3akoH passegeHus Octeanbaa. OCHOBbI Teopum
CWIbHbIX 3NEKTPONUTOB, 00pa3oBaHne MOHHbIX nap. Kaxyuascs
cTeneHb aunccoumaumn. AmdoTepHble ANEKTPONUTHI.
Ouccounaumsi  MHOFOOCHOBHLIX  KUCIOT,  MHOTFOKUCITOTHBIX
ocHoBaHuK, conen. CoBpeMEHHbIE TEOPUM KUCIOT U OCHOBaHUN.
ConbBocuctembl. poToHHass M anekTpoHHas Teopuwn. VoHHoe
npoussegeHve Boabl. BopopoaHbin  nokasatenb. KucnotHo-
OCHOBHble MHOUKaTOpbl. WOHHbIE B3aMMOAEWCTBUSA B KUOKUX
pacTBopax. OOMeHHble peakumm Mexagy noHamu. ObpaTumble ©
HeobpaTumble  npouecccbl. Peakumm  HeWTpanusaumm "
rmgponunsa. CTeneHb W KOHCTaHTa rugponusa. [MpousseneHue
pacTBOPMMOCTW. ONEKTPOnM3 pacniaBoB M BOAHbLIX PacTBOpPOB
conen. WHepTHble © akTMBHble anekTpodpl. [loTeHuuwan
pasnoxeHus. fBneHne nepeHanpsbkeHusa. 3akoH Ddapages.
OnekTpoxmmuyeckasi KOppo3us MeTannos. TBepable pacTBOpbI.
Oewkywas cuna obpasoBaHMs TBEPAbIX PaCcTBOPOB. Tunbl
TBepablX pacTBOPOB. TBepable pacTBOpbl 3aMeLleHusi. YCrnoBus
o0pa3oBaHNsl HEOPraHU4YeCKUX TBEPAbIX PAacTBOPOB 3aMELLEHMS.
Mpoueccbl ynopsgodeHnss B TBEpAbIX pacTBopax. Tsepable
pacTBOpbI BHEAPEHWs, BblunTaHus. PacTBopbl TBepable, XUAKNE n
rasoobpasHele. OnpegeneHne pacTBOPOB KaXa0ro KOMMOHEHTa B
CoCyLLecTBYOLMX hasax.

Kugkre pacTBOpbI. Mpupoga XMOKOro COCTOSIHUS.
KonnuratueHble cBOWCTBa uWaeanbHbIX pacTtBopoB. [laBneHwe
napa. 3akoH Paynsa. Kpuockonus u abynnuockonus. Ocmoc.
OcmoTuryeckoe gaenenune. 3akoH BaHT - Nodda.
OKUCnMTENBHO-BOCCTAHOBMTENBbHbLIE peakumMn. HanpaBneHHOCTb
npoLeccos, CBSI3aHHbIX c nepenadyen 3MNEKTPOHOB.
OnNeKTPOXMMMYECKUI psad HanpskeHun. PaBHoOBecue Ha rpaHuue
MeTann - pactBop. CtaHoapTHble 3MEKTPOAHbIE MOTeHumanbsl U
cBobogHas aHeprust Tnbbca. OOC ranbBaHMYECKOro anemMeHTa.
YpaBHeHue HepHcTa. MeToabl ypaBHuBaHus OBP: anekTpoHHOro
fanaHca, MeToa nonypeakumn.

1.7

OnemeHTbl hU3NKo-
XMMUYECKOrO aHanusa..

®PU3NKO- XUMUYECKMI aHanM3 Kak OA4MH W3 OCHOBHbIX METOAOB
uccriefoBaH1s B3auMoAencTeusa B TBepaom Tene. Npasuno das
N ero BbIBOO Ha OCHOBE pPaBEHCTBA XMMMWYECKMX MOTEHLManoB
Ka>kQoro KOMMOHEeHTa B COCyllecTBylOLWMX asax. [puHuunbl
HenpepbIBHOCTN cooTBeTCcTBUSA( Koppensauun) H.C. KypHakoBa.




das3oBble guarpaMmmbl OBYXKOMMOHEHTHbIX CUCTEM. J3BTEKTUKA.
MeputekTnka. HeorpaHnyeHHas pacTBOPUMOCTb B TBEPAOM
cocTosiHUN. OrpaHuYeHHasi pacTBOPUMOCTb B TBEPAOM COCTOSIHUM
(aBTeKTMKa, MEepUTEKTUKA).

dasoBble AnarpaMmMbl OBYXKOMMOHEHTHbIX cnctem. ObpasoBaHue
XUMUYECKMX COEOMHEHUN B  OBYXKOMMOHEHTHbIX CUCTEMaX.
Xapaktep nnaBneHUs COeOMHEHUN: OUCTEKTUKA, MNepUTEKTUKA.
HectexnomeTpua coeauHeHun. lpuvpoga XMMUYECKON CBA3U U
LWMpKHa obnacty romoreHHocT. COBpeEMEHHbIE NMpeacTaBeHns O
panbToHngax u 6eptonnuoax. CuHrynsapHas Todka. dasosble
anarpamMmmbl 1 KpUBbIE OXIaXXAeHUs cnnasBoB. [uarpaMmbl cocTaB-
coicTBa. 3akoHbl KypHakoBa B METaNNMYECKUX CUCTEMAX.

1.8

OnemeHTapHble
NPeACTaBeHNs O CTPOEHUN
aTomMa U COCTOSIHUM
SMNEeKTPOHOB B aToOMe

Passutne npeacraeneHni o CTpoeHum atoma. BonHoBas
npvpoaa anekTpoHa. BonHoBas yHKUNS 1 BONIHOBOE YpaBHEHUE.
PagmanbHaa u yrnoBad CcoOCTaBnsloWMe BOSIHOBOM (PyHKUMN.
OHeprus, pasmep W HanpaBneHHOCTb 3MNEKTPOHHbLIX 06MaKoB.
KBaHTOBbIE YMCHa.

MHOroanekTpoHHble aToMbl. [MpuHUMNBI 1 NpaBuna 3anofHEHUS
3MEKTPOHAMMN  aTOMHbIX opbuTtanen. [MpuHUMN  MUHUMAIbLHON
3Hepruun, npuHuun [laynu, npasuno [yHaa. CoBpemeHHas
TpPaKTOBKa Nepuoanyeckoro 3akoHa. 3aKkOHOMEPHOCTUN U3MEHEHMS
OCHOBHbIX MapameTpoB aTomMa (aTOMHbIX pPaguMycoB, 3Heprun
MOHM3aLMN M CPOACTBa K SMEKTPOHY) B nepuvodax u rpynnax.
3HaveHve Nepuoamyeckoro 3aKkoHa.

1.9

Teopusa XMMN4ecKon CBA3N

Pa3Bute npenctaBneHUn O XMMMYECKOW CBA3WM. BaneHTHoCTb 1
cTteneHb OkucreHnsa. OCHOBHbIE XapaKTePUCTUKM XUMUYECKOW
cBa3n. PeHOMeHonormdeckne Teopunm WOHHOW WM KOBareHTHOW
ceasn (Koccenb, Jlbtonc). MoHHas cBA3b W ee CBOWCTBA:
HanpaBfeHHOCTb M He HackiWwaeMocTb. Mogernb «4UCTON» MOHHOM
CBA3N B TBEpAOM Terne. [NpenmyLlecTBEHHbIV BKNaa MOHHOW CBA3N
N KOOPOWHALUMOHHbIE Y1CNa aTOMOB B MOHHbIX KpUCTannax.
KoBaneHTHaa cBA3b. BonHoBas npvpoga KOBaNeHTHOW CBA3W.
MeToa BaneHTHbIX cBA3eW. HanpaBneHHOCTb, HaCbILAeMOCTb U
nonsApu3yemMocTb KOBaneHTHOW cBsA3WM. BonHoBas npupoga
KoBaneHTHoOW CBA3N. MeTton BaneHTHbIX CcBsI3en.
HanpasneHHOCTb, HacbILLAeMOCTb n nonsipu3yemocTb
KOBaneHTHON cBA3W. KoopAWHAUMOHHbIE YMCria B KOBaneHTHbIX
kpuctannax. Cnocobbl NepekpbiBaHUS 3MEKTPOHHbIX OOMaKoB.
KpaTHble cBA3wn.

MeTopn BaneHTHbIX  CBSA3EW. MexaHu3mbl o6pa3oBaHus
KOBaneHTHOM cBsA3W. [MOpuaHble BOMNHOBblE (YHKUMW. Tunbl
mbprnamnsauumn n reomeTpust monekyn. [OHOPHO- aKULenTOpHbIN
MexaHu3m oOpa3oBaHUsi KOBaNeHTHOW CBA3W. MakcumanbHas
BaneHTHOCTb  (KOBaneHTHOCTb)  3fIEMEHTOB. MondapHoCTb
KOBaneHTHON CBA3N M MOfeKymnbl B LUenoMm. [MnonbHbIA MOMEHT.
HepoctaTkm meTofa BaneHTHbIX CBA3EN.

Metog monekynsapHbix opbutanein. [Npubnuwxkernne JIKAO.
OHepreTnyeckne  guarpaMmmbl  MPOCTEMLUIMX  FOMOSIAEPHbIX
MOriekyn, obpa3oBaHHLIX 3nemeHTamu 1 M 2-0ro nepuvopos.
Mopsgok  CBSA3M,  MarHUTHble UM ONTMYeckMe  CBOWCTBA.
OHepreTnyeckne guarpaMmmbl  MPOCTENLIMX  reTeposaepHbIX
monekyn (HI, H>O, NHj).

BopopoaHas CBA3b. Mpupoaa ee obpasoBaHus.
MexmonekynsipHas U BHyTPUMONEKynsipHas BOAOPOAHAasA CBA3b U
ee BnusaHMEe Ha ceBoncTBa monekyn. Cunel BaH- gep- Baanbca.
Opu1eHTauMoHHOE, WHAOYKUMOHHOE n ONCNEPCUOHHOE
B3aMMOAencTBue.

MeTannnyeckass CcBA3b W €€ Mnpupoda: MHOMOLEHTPOBOCTb,
aedmumnT n oboLLEeCTBNEHNE SNEKTPOHOB B KpucTanne. CBonctea
MeTannM4yeckon CBS3U: HeHanpaBfieHHOCTb U HeHachILWaeMOoCTb.
PaamepHbin  gakTop M KOOpAWHAUMOHHbIE  4yucna B
MeTannuyeckux kpucrtannax. [noTHble 1 NroTHeNLWne ynakoBku
aToMoB B MeTannunyeckux kKpuctannax (OUK, UK, TT1Y).




KoBaneHTHoO- MeTannnyeckas cBs3b B nepexoaHbiX MeTariax

1.10

KomnrekcHble coegmHeHns

CoBpeMeHHble NpeAacTaBneHnss O  XUMWYECKOW  CBA3M B
KOMMMEKCHbIX  coeanHeHusx. MeTon  BamneHTHbIX  CBA3ew,
BO3MOXHOCTW MeTofa. Teopuss  KpucTanmnumyeckoro  nons.
CummeTtpus d-opbutanein. JHepreTudeckoe pacluenneHne d-
opbuTanen B OKTasgpuyeckoM, KBagpaTHOM U TeTpalagpuyeckom
rnone nuraHAoB. JHeprus paclienfieHs U 3Heprus cnapuBaHus.
MarHuTHble 1 OnTUYeckue CBOWCTBA KOMMMEKCOB W MNO3Muun
Teopumn Kpuctannuueckoro nons. [lloHaTMe o Teopum nons
nuraHgoB. (MeTo4  MONeKynsapHblXx opbutanen). 3aceneHue
ANEKTPOHaMMN  3HEPreTUYECcKUX YPOBHENW B  OKTaAd4pPUYECKUX,
TeTpasapuU4ecKnx n NNOCKOKBaApaTHbIX KOMMnekcax.
CneKTpOXMMmnYecknin pag 1 p-cBa3blBaHue NMraHaos.
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lNepuoandeckunii 3aKOH Kak
OCHOBA XMMUNYECKOW
cucTemMaTukm

OTanbl pa3BuTMs nepuogndeckoro 3akoHa. [lepuognyeckas
cuctema kak matpuua. puHUMN MHBApMaHTHOCTU MOJIOXEHMS
anemMeHTa. Nepuroabl 1 rpynnobl. pynnoBas 1 TMNoBas aHanorus.
Tunuyeckne anemMeHTbl. [lonHble W HEMNonHble 3NEKTPOHHbIE
aHanorn. BTopuuHas M BHYTPEHHAS NEpUOAMYHOCTL W UX
nposiBNeHMEe B  U3MEHEHWAX opbuTanbHbIX paguvycoB U
noTeHUManos WNOHM3aLNN. ropusoHTanbHas aHanorus.
[OwvaroHanbHas aHanorus. Knaccudukaums XUMUYECKNX
3MIEMEHTOB MO TUMY W 3aCENIEHHOCTU 3MEKTPOHHbIX opbuTanen.
MonygnuHHas v gnnuHHas opMbl NEPUOSNYECKON CUCTEMDI.

1.12

XumMmuna TBEpOOro
cocTosiHuA. MeTannoxumus

Xumua TBepgoro coctosHud. OcobeHHOCTM TBepOoro COCTOSIHMS
BewecTBa. Kpucrannuyeckoe, amopdgHoe UM cTeknoobpasHoe
cocTosiHne. MoHATME O 30HHOW Teopun. BaneHTHast 30Ha M 30Ha
nposogmmocT. OcoBeHHOCTN NONynpOBOAHWKOBOIO COCTOSHUS
BelecTBa. CobGCTBEHHas U NpyMecHas NpoBOAMMOCTb. KpuTtepuu
W NpeAckasaHve nonynpoBoanuMOCTH.

MpeBpalweHnss B TBEPOAOM COCTOSIHMM:  HEYNopsgoOYeHHbIe
TBepAble pacTBopbl, coeauHeHua KypHakoBa, ¢basbl JlaBeca,
dasbl BHeOPEHMWs, 3MNEeKTPOHHble coeauHeHns HOm- Posepu,
BarnieHTHO- XMMUYECKME COEQUHEHMS

1.13

npOCTbIe BelleCTBa Kak
roMmoaToMHblEe coeaNHEeHNA

XvMMyeckoe U KPUCTanmnoXMMUYEecKoe CTPOEeHME  MPOCTbIX
BewlecTB. Metannbl U HemeTansbl B NEPUOAMNYECKON CUCTEME.
MpaHnua LUuHTna. Pusmdeckne cBOMCTBA MNPOCTLIX BELLECTB.
XvMnyeckne cBoMCTBa NpoOCTbiX  BewecTB. OcobouncTeie
BellecTBa. HoBble HanpaBneHusi B COBPEMEHHOM
MaTtepuanoBefeHNM C UCMNONb30BaHNEM NPOCTbLIX BELLLECTB.

1.14

BuHapHble xuMmnyeckume
coeHeHus

Knaccudukaums OMHapHbIX XUMUYECKNX COeNHEHUN.
N303neKkTpoHHble psaabl. MaMeHeHue xapakTepa CBS3M M Tuna
KPUCTanmMyeckon  CTPYKTYpbl B W303MEKTPOHHbIX  psajax.
MocTosHCTBO M nepemeHHocTb cocTtaBa. Okcuapl. BogopogHble
coeaunHeHus. ManoreHnabl. MHukTOreHnapl. Kapbugbl, cunuuuibl,
oopuabl. IHTepmeTannmMyeckme COeaANHEHMS.

1.15

CnoHble XMMmnyeckmne
coeHeHus

CnoXHble  XMMWYECKUE  COEAUNHEHUS. Nx Knaccudukaums.
Mmapokecnabl Kak xapaktepuctudeckme coeanHeHusi. CoBpeMeHHas
KoHuenuusa dOopMyrnbHOro cocTaBa rMapokcuaoB. KucroTHO -
OCHOBHble cBoMCTBA. AMMOTEPHOCTb rMAapoKenaoB. OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE CBOMCTBA rMAPOKCUAO0B. Conu
Kncnopogocogepawmx kucrnot. KomnnekcHble coeguHEHMS.

1.16

Booopoga, Boga, buHapHble
BOAOPOAHbIE COEANHEHMS

Booopoa. YHukanbHoe noroxeHwe Bogopoda B nepuoauveckomn
cucteme. MWsotonbl Bogopoaa. ATOMapHbIi M MOMEKYNSpPHbIA
Bogopoa. dusmyeckne n xummyeckne CBOMUCTBa Bogopoaa. 'mapuapl
W BOOOpPOAHbIE COeAMHeHUs1 anemeHToB. [lonyyeHne Bopopona
KomnnekcHble coeguHeHWs. CcBoWCTBa Bogopoda. [wuapuabl wu
BOOOPOAHbIE coefuHeHus anemeHToB. [lonyyeHne Bogopoda
KomnnekcHble coegmnHeHns. Boaa.

1.17

OnemMeHTbl
| rpynnel MC

OcobeHHocT nutus. [lpupodHble COEOMHEHUSI U MOJTyYEHUs.
dusnyeckme U XMMHUYECKME  CBOWCTBA. XapakTepuctuieckue
coeavHeHus nutusa. CoeguHeHusa nuTus ¢ OPYrMMy HemeTannamu.
Conu kucnot. MeTtannoxumusa. Xapaktepuctvka anemeHTtoB | A -
rpynnbl.  [pupogHble  coeouMHEeHUs U NOSydeHWe  LWenoOYHbIX
MeTannos. dusunyeckne " XUMUYEeCKme CBOWCTBA.




Xapaktepuctnyeckue  coeguHeHns. CoeguHeHuss C  gpyrumm
HemeTanmamu. Conu KMcrnopogocoaepxallumx KNCNOT.
MeTannoxumums.

XapaktepucTtuka anemeHToB | B - rpynnbl. MNpupoaHble coeanHeHna un
nony4yeHne MeTannos. dusmyeckne wn XUMUYECKME CBOWNCTBA.
XapaKTepI/ICTI/I‘-IeCKI/Ie coeanHeHud. COGLI,I/IHGHVIH C HemeTannamu.
Conu kncnopogocogepXxawmx kmcnot. Metannoxumms

1.18

OAnemMeHTbI
[l rpynnel MNC

OcobeHHocTn Gepunnua. lMpupoaHble cOeaMHEHUs U MNonyyeHue.
dusunyeckme " XUMUyeckme CcBOMCTBaA Gepunnus.
Xapaktepuctnyeckue coegumHeHusi. CoeguHeHuMs C HemeTannamu.
Conu kncrnopofo-coaepalimx KACNOT U KOMMMEKCHbIE COeAUHEHUS.
MeTtannoxumus 6epunnus.

OcobeHHOCTN XMMUM MarHusa. Pusnyeckme M XMMMUYECKME CBOMCTBA.
Xapaktepuctudeckme coeauvHeHunsa. [BonHble conu.  LeHuTbl.
Komnnekcbl. CoeanHeHus ¢ HemeTannaMmu. MeTtannoxmmmst MarHust.
XapakrtepucTumka 3MIEMEHTOB noarpynnol Kanbuus.
Xapaktepuctnyeckne coeguHerHnsi. Conm  KMCNOpPOAOCOAepKaLLMX
KMCNOT 1 koMnnekcol. MeTannoxmmus.

XapaktepucTtuka anemeHToB |l B-rpynnbl. ®usnyeckne n xmummyeckmne
cBOMCTBa. Xapakrepuctudeckme coegumHeHus. CoeguHeHus
HemeTannamu. Conu KNCnopogocoaemKaLlnx KUCIOT U KOMMIEKCHbIE
coeaVHEHMS.

1.19

3nemeHTbl
Il rpynnel MC

OcobeHHocTn xumun 6opa. MNpupoaHble coeguHeHUs 1 Nony4YeHue.
dusnyeckme n xmMmmyeckme cBoncTBa Oopa. XapakTepuctudeckune
coeguHeHuns. BbopHble kucnotbl. bypa. CoeguHeHus ¢  gpyrumu
HemeTannamu. Conu KUCNOpPoAOCOAEPKALLUMX KUCITOT N KOMMSIEKCHbIE
coeguHeHuns.  CoeaMHEHUs]  HM3WKUX  CTENEHEN  OKWUCMEHUS.
MeTtannoxumus.

XapakrepucTvKa anemMeHToB NoArpynnbl ckaHana n P33. MpupoaHblie
COeOUHEHUsI U nonyvyeHne MeTannoB. Pu3MYeckne U XMMUYeckue
CBONCTBA. XapakTepuctunieckme coeguHeHus. Conu
KMcrnopogocodepxalumx KACAOT U KOMMNIEKCHble  COeAVHEHWUs.
MeTtannoxumus.

1.20

3nemeHTbl
IV rpynnel NC

Obwas xapakrepucTtuka anemeHTtoB IV rpynnbl. OcobeHHOCT Xumun
yrnepoga. Yrnepog B npupoge. dumanyeckme n xuMmmyeckne cBonCTea
yrnepoga. Xapaktepuctudeckume coeguHeHusa. Okcuapl yrnepoga.
YronbHass W TUOyronbHas KUCNOTbl. HagyronbHble  KUCMOTbI.
KapbamuHoBass kucrota. MoueBnHa. CoefuHeEHUA € Opyrvmu
HemeTannamu. Cepoyrnepog LumaH. LinaHoBogopod v cUMHUNBbHaSA
kncnota. anoreHoumanugbl. LinaHamua. LlnaHoBas kucnota u ee
nsomepHble oopmbl. PogaHosogopon. PoaaH.

OcobeHHOCTM  XMMUM  KpeMHusi.  [lpupogHble  COeAMHEHUus 1
nonyyeHvne KpemHusi. dusnyeckme n XMMn4eckme CBOMCTBA KPEMHUS.
Xapaktepuctuyeckue coegmHeHusi. Okcmabl KpeMHusi. KpemHuneBble
KMCNOTbI. CunaHsbl. ranoreHuabl KpeMHUSI.
KpemHedTopucToBogopogHaa kucnota. CoeavHeHuMs € Opyrumu
HemeTannamu. Hutpmua kpemHus. MpocTble U CrOXHble CUNUKAThI.
Antomocunukatbl. Ctekno. Cutannsl. MeTannoxmmmnsa KpemHus.
Xapakrepuctuka anemeHToB |V A-rpynnel. MprpogHblie coeanHeHnst n
nony4YeHve repmMaHusi, ofioBa U CBUHUA. ®Pusmyeckme n xMMmmyeckme
CBOMCTBA. XapaKkTepuUCTU-Yeckne COEeAMHEHUS U COedMHEHUs ¢
HemeTannamu. Conn kucropoacoaepXawmx kucroT. KomnnekcHble
coeauHeHMs.

OOwas xapakTepucTuKa aneMeHTOB noarpynnel TutaHa. MNMpupoaHsie
coeavHeHus 1 nonydeHne. Puanyeckme n XMMUYECKME CBOWCTBA.
Xapaktepuctnyeckune coegmHeHusi. CoeguHeHUss C HemeTannamu.
Conu kucnopogocoaepxawmx Kucnot. KomnnekcHble coefuHeHus.
MeTannoxumums aNemMeHTOB Noarpynnbl TUTaHa.

1.21

OnemMeHTbl
V rpynnsl 1C

Xapaktepuctuka anemeHToB V rpynnbl. OCOGEHHOCTN XMMUM asoTa.
A30T B npupoge v ero nonydeHuve. dusnyeckme N XMMmyeckue
cBowicTBa asoTa. BopgopoaHble coeguHeHust asoTta. KucnopogHble
coeguHeHnsa asota. CoeauHeHusa C  OpyrMMUM  HemeTannamu.
CoenunHeHus ¢ meTannamu.

OcobeHHocT xumMum  pocdpopa. [MpupoaHble COeAMHEeHUs U
nony4eHuve. dusunyeckne n XUMUYeckne CBOMNCTBA.
Xapakrtepuctudeckue COeguHEeHMs. Okeunabl ¢ocpopa.




doccopcoagepkawme KMcrnoTtobl n ux conu. CoeanHeHns gocgopa ¢
HemeTannamu. PocchoHuTpunxnopua. CoeguHeHnNss ¢ meTannamm.

XapakTtepucTuka anemeHToB V A-rpynnbl. [pupogHbie coeguHeHnst n
nonyderHue. [lpocTble BelwlecTBa, u3MyYeckne u XUMUYECKMEe
cBOMCTBA. XapakTepucTu-yeckme coeanHeHusi. CoeanHeHus cC
apyrumm  Hemetannamu. Conu  KMCNoOpoOocoAepXaluux — KUCNOT.
KomnnekcHble  coeguHeHusi. MeTtannoxumums.  XapakTepucTuka
anemMeHToB noAarpynnel BaHaausa. [lpupogHble coeavHeHuss u

nosyvyeHuve. dusnyeckune " XUMUYECKME CcBOMCTBA.
Xapaktepuctnyeckue coeguHe-Hus. CoeawHeHus C  OpyryuMmu
HemeTannamu. «AI» -coeMHeHus BaHagus. Conm

KMCINOPOAOCOAEPKALLMX  KUCIIOT UM KOMMJIEKCHbIe  COeAMHEeHWs.
MeTannoxumusi anemeHToB V B-rpynnbl.

1.22

OnemMeHTbl
VI rpynnsl MNC

O6wan xapaktepuctuka anemeHToB VI rpynnbl. Ocobas ponb
kucnopoga B xumun. Kncnopog B npupoge u ero nonyyeHve. O30H.
dusnyeckme n xumm4eckne cBonMCTBa knucnopoga. Okcuapl MeTannos.
Okcupgbl HemeTannoB. [lepokcuapl, CynepokcuMabl W 030HMAbI.
Mepokecua Bogopoaa.

OcobeHHOCTN xumun cepbl. [pupoaHble coeguMHEHUa U NonyyeHue.
dusnyeckme u xuUMMYECKMe CBOWCTBA Cepbl. XapakTepuctudeckue
coeamHeHus. Okcugbl. KucnoTel, copgepxaiwime cepy, U WX COMMW.
CoeguHeHns cepbl ¢ gpyrumm  HemeTannamu. Cynbcugbl wn
nonumcynbduabl Metannos. NonucynbdaHsbl.

Xapakrepuctuka anemeHTtoB VI A-rpynnel. [NpupogHble coeanHeHnst n
nonyyeHve ceneHa u tennypa. lNpocTele BewlecTBa, U3MYECKUE U
XUMUYECKME CBOMWCTBA. XapakTepUCTUYECKME COEOUHEHUS U COMu
ceneH — u Tennypcogepxawmx kucnot. CoeavHeHuss ¢ OpYyrumu
HemeTannamu. KomnnekcHele  coeauHenus. CoeauHeHuss cC
MeTannamu.

XapaktepucTuka 9nemMeHToB noarpynnbl  xpoma. [lpupogHble
COeQMHEHNa 1 nonyvyeHve meTannoB. duamyeckne u Xumudeckme
cBonctBa.  XapaKTepuCTU-YeCKMe  COeAWHEHWs::  OKCuMAbl U
rmpgpokenapl.  CoeguHeHuss ¢ gpyrummn  HemeTannamu.  Conu
KANCNOPOACOAEPKALUUX  KMCIIOT U KOMMMEKCHblE  COEAMHEHMS.
KnacTtepbl monnbaeHa u Bonbdpama. Metannoxmmus.

1.23

OneMeHTbl
VIl rpynnel NC

Obwas xapaktepuctuka anemeHtoB VII rpynnel. OcobGeHHOCTU
pTopa. Jddekt obpaTtHoro  akpaHuMpoBaHus.  [pupogHble
coeguHeHusa n nonydeHue dgtopa. dtopug Bogopoda v dTopuapl
meTannoB. CoeanHeHns oTopa c HemeTannamu.

OcobeHHocTM xumum xropa. MpupoaHble coeauHEHUS U NONyYeHne
xnopa. ®usnyeckme n XuMMuyeckue CBOWCTBa. [maponutuyeckoe
ONCNpoNOpLMOHMPOBaHME. XapakTe-pucTudeckne CoeauHeHus U
COMM XJNIOpCcoAePXKaLLNX KNCIOT.

XapaktepucTuka 9neMeHTOB MOoArpynnbl MapraHua. [lpupogHble
COeAMHEHUa 1 nonyvyeHve meTannoB. dusmyeckne u Xumudeckme
cBoncTBa. XapaKkTepucTu-4eckme coeanHeHmsa ¢ HemeTannamu. Conum
KMcrnopogcogepXalmux — KUCIOT U KOMIJIEKCHblE  COeAMHEHMUSI.
MeTtannoxumus.

1.24

OneMeHTbl
VIl rpynnel NC

Xapaktepuctuka anemeHTtoB VIl rpynnbl. OnemeHTsl VIIA rpynnbl.
OcobeHHoCTM renust U HeoHa. WHepTHble M GrnaropogHble rasbl B
npvpoge. ®usmdeckme cBowcTBa OGraropogHbix rasos. Knatpatbl.
BaneHTHO - XMMM4Yeckue coeduHeHust GnaropofgHbix rasoB. Ponb
XM BGnaropofHbiX rasoB B pasBUTMU NEPUOLUNYECKON CUCTEMBI
0.WN. Mengeneesa.

Xapaktepuctuka anemeHToB  Tpuadbl  xenesa. [lpupoaHble
COeQIMHEHUS WM MOony4veHue xernesa, kobanbTa M Hukens. lNpocTbie
BelllecTsa. dusunyeckne " XUMUYeckme cBoOWCTBA.
Xapaktepuctnyeckue coeavHeHusi. KapboHunbl arnemeHToB Tpuagpl
xenesa. Metannoxumus. YepHaa metannyprus. YyryHbl n ctanu.
XapakTtepucTuka nnatuHonaos. NpupoaHbie coeanHeHus, nonyyeHne
n adduHax nnatuHoBbIX MeTannos. [lpocTeble  BellecTBa.
dusmyeckme U XMMUYECKMEe CBOWCTBA. XapakTepuctudeckue
coeINHEHUS. CoeauHeHus c HemMeTannamu. Conu
Kncnopoacoaepxaluux KUCAOT U KOMMNIEKCHble coeauHeHus. Ponb u
3HayeHVe nMnaTMHOMAOB B CTAHOBMEHUW W PasBUTUN  XUMUU
KOMMMEKCHbIX coeanHeHui. MeTannoxmmums.




13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

HavmeHoBaHue Tembl
CamocTosTensHas
n (pasgena) gucumninHbl Jlekunn JTabopaTtopHble Bcero
paboTa
1 | BeeoeHue 2 3 2 4
2 | Xumuyeckaa atToMUCTMKa 2 8 6 16
3 | Xummnyeckas TepMoanHaMuka 2 8 10 20
4 | Xumunyeckas KNHeTuKa 2 8 10 20
5 | Xummnyeckoe paBHoBecuHe 2 8 10 20
6 | PactBopsbl 12 16 18 46
7 | CTpoeHue aToma 1
MNepuoanyeckun 3akoH [.U. 6 10 16 32
MeHpeneeBa
8 | Teopus XMMmM4eCKon CBA3N 10 6 18 38
9 | XvMus TBEPAOro COCTOSIHMS. 8 8 18 36
MeTtannoxmmus
10 | KoMmnnekcHble coegmMHeHus 8 12 18 38
11 | Neprnognyecknin 3akoH Kak
OCHOBa XMMMYECKON 2 6 6 14
CUCTEMATUKN
12 | MNpocTble BewecTBa Kak > 6 6 14
roMOaTOMHbIE COEAUHEHNS
1
3 | BuHapHble xummnyeckue 4 6 6 18
coeavHeHus
14 | CnoxHble xuMmmnyeckue 4 6 8 18
COeUHEHUsA
15 | Bogopon, Boaa, Nepeknchb > 6 6 14
Bogopoaa
16 | OnemeHTbl | rpynnel MNC 2 6 12 20
17 | BnemeHTol Il rpynnel MNC 2 6 10 18
18 | OnemeHTol Il rpynnel MNC 4 6 10 20
19 | BnemeHTbl IV rpynnel M1C 4 6 14 26
20 | OnemeHTbl V rpynnei MC 4 6 14 28
21 | OnemeHThbl VI rpynnbi 1C 4 6 12 24
22 | OnemeHThbl VIl rpynnel IMC 4 6 12 22
23 | AnemeHTbl VI rpynnei MNC 4 6 12 22
24 | PagmnoakTtuBHbIE U > > 8 12
CYHTE3UPOBAHHbIE ANIEMEHTHI
UToro: 98 164 278 540

14. MeToau4yeckme yKkasaHus ans ooy4arolwmxcs N0 0OCBOGHUIO AUCLUNTIUHbI

AKTMBHOE MCMoNb30oBaHWe CTyaeHTamun nNpu NoAroToBke K ceMrHapam, nabopaTtopHbIM 3aHATUAM, 3a4eTam
N 3K3aMeHaM MHOrOYUCMEHHbIX Y4ebHO - MeToaMYeckMx MaTepuanoB W y4eBHWKOB, W3AaHHbIX
npenogasatensMmu kadeapobl.

15. MepeyeHb OCHOBHOW W [OONONIHUTENILHOM NUTepaTypbl, PECYpCOB MHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OcHoBHas nutepaTtypa:

Ne n/n NcTouHmnK
loHyapos E. I'. Obuwjas xumus (usbpaHHble enasbl): y4ebHoe nocobue / E. I. [oHYapos,
1 1O. I1. AgpuHoeeHos, A. M. Xosus, - 130-80 BopoHexckozo ['ocydapcmeeHHO20 yHuUgepcumema,

20102. — 404c.
2 Teopemuyeckue 0CHO8bl HeopaaHu4yeckol xumuu: y4ebHoe nocobue / E. . [oH4Yapos,




1O.11. AgpbuHozeHos, B. KO. KoHdpawiuH, A. M. Xoesue :BopoHex; N3zdamenbckuli dom BI'Y

2014e. — 589 c.
KoHOpawuH B. FO. Teopus xumudeckux rpouyeccos: usbpaHHbie anasbl; y4ebHoe nocobue /
3 B. fO. KoHdpawuH, E. . NoHuapos, 0. 1. AgpuHoeeHos, A. M. Xosus — BopoHex, Ni30amenbcmeo

BopoHesxckozo 'ocydapcmeeHHo20 yHUgsepcumema, 2012 2. — 288c.

BonbxuH B. B. Obwas xumusi: 0CHo8HoU Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
U3damenbcmeo JlaHb, 2008 2. — 464 c.

Yeal A. A. Obwas u HeopaaHu4yeckasi xumusi / 5. A. Yeau — M.: Beicw. wk., 2007e. -527c.

6) JononHuTenbHasa nuTepaTtypa:

Ne n/n McTOoYHUK
Hekpacoe b. B. OcHosbl obwel xumuu 8 2 m. / b. B. Hekpacos — CI16 : 13d. «JlaHb», 20032. —
6 T.1.-656¢., T.2. — 687 c.

Axmemos H. C. Obwas u HeopeaHu4eckas xumusi / H. C. Axmemos. — M. : Akademus, 2001e, -
7 743c.

3aspaxHos A. FO. [Npakmukym rno HeopaaHudeckol xumuu. Xumusi S- u Sp-anemeHmos / A. FO.
3aspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex : M30. nonuepacp. ueHmp «HayqHas

8 | knuear, 20122. — 155¢.
AgpuHozeHros FO. 1. JlabopamopHsbIl npakmukym rno obwel u HeopeaHudeckol xumuu / FO. T1.
9 AgpuHoezeHos, E. I. [oH4Yapos u dp. — BopoHex, usd-eo BopoHex, eoc. YH-ma, 2002e.

B ) IHbopMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE pecypchl (OhrLmanbHble pecypCbl MHTEPHET)*:

Ne n/n Pecypc

1. | www.lib.vsu.ru

16. MNepeyeHb y4eOHO-MeTOOQUYECKOrO obecneyYyeHUsa Ansa CaMOCTOATEeNIbHOM pPaboTbl (yuebHo-
mMemoduyeckue peKOMeH@aL{UU, I'IOCO6LIFI, 3aOaLIHUKU, mMemooduyecKkue yKasaHUus o 8bIMNMOJTHeHUKo npakmu4yeckux (KOHmpO/'IbeIX)

pabom u dp.)
Ne n/n MCTOYHNK
oHyapoB E. . CoBpemeHHasi xumu4yeckast aToMMCTUKa B Kypce obLen xummun. YdyebHo-
1 meToanyeckoe nocobue ana BY3os / E. I'. oH4apos, HO. M. AduHoreHos, A. M. XoBuB. —

BopoHnex : UL, BI'Y —2008r. — 18c.

oHuapos E. . Xumuyeckasa kKMHeTMKa B Kypce HeOpraHM4eckom Xummmn. Y4ebHo-

2 meToanyeckoe nocobue ansa BY3oe / E. . N'oHuapos, HO. IN. AduHoreHos, A. M. XoBuB. —
BopoHex : UINML, BI'Y —2008r. — 17c.

oHyapos E. . Xumuyeckasa TepmogmMHaMuka B Kypce HeopraHM4eckom Xmmmn. Y4ebHo-

3 meToanyeckoe nocobue ansa BY3oe / E. I'. N'oHuapos, HO. IN. AdurHoreHoB. — BOpoHeX :
Mnu By —2008r. — 29c.

Xnmnyeckoe ( TepMoaMHamu4eckoe) paBHoBecue. YuebHoe nocobue / KO. M. BoHaapes, E.
I". ToHyapos ( 1 gp.). — BopoHex : Magatenbckum gom BI'Y 2016r. — 28c.

oHuapos E. . BeBeageHune B Teoputo pactBOpoB. Y4ebHO-mMeToanyeckoe nocobue ans

5 BY3oB. Yactb | / E. I'. NoHuapos, tO. IN. AdwuHoreHos, FO. M. Bongapes, W. E. LLipamyeHko.
— BopoHex : ML, BI'Y — 2013r. — 26c.

loHyapos E. . BeeageHue B Teoputo pactBOpoB. Y4ebHO-meToanyeckoe nocobue ans

6 BY3oB. Yactb Il / E. . NoHuapos, tO. IN. AduHoreHos, FO. M. BoHgapes, W. E.
LpamyeHko. — BopoHex : UIML|, BI'Y — 2014r. — 29c.

B. 0. KongpalumH. BeegeHune B Teopumto pactBopoB. YuebHoe nocobme ans BY3os..

7 YacTs Il / HO. M. BoHaapes, E. I'. ToHuapos, U. E. lUpamyeHko. — BopoHex :
MN3paTtenbckon gom BI'Y — 2015r. — 30c.

KO. M, BoHaapeB. Teopun KMCNOT N ocHoBaHWI, YdebHoe nocobue / B. KO. KoHgpalumH, E.
I". MloHyapos, W. E. LipamyeHko. — BopoHex : M3gaTenbckun gom BI'Y — 2017r. — 46¢.

E. I'. ToH4yapoB, PU3NKO-XMMUYECKUI aHANN3 reTeporeHHbIX cuctem. YuebHo-

9 mMeToanyeckoe nocobue ans BY3os / E. I'. NoH4yapos, HO. . AduHoreHos, A. M. XoBuB.-
Boponex : UMML, BI'Y —2010r. — 29c.




17. UHdpopmaLmnOHHbIe TEXHONOMUN, UCNosNb3yeMble ANnA peanv3aumm y4ebHomn
ANCLUUNSINHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpPaBOYHbIe
cucteMbl (NMpyn Heo6Xxo0AUMOCTH)

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme QUCLMNIINHDbI: cTaHgapTHoe 060pyaoBaHve
naGopartopwuii No o6LLE U HEOPraHNYEeCKOW XMMUKN — NabopaTopHbIe CTOMbI, BbITSXKHbIE CUCTEMBI,

TEXHOXUMUYECKNE N aHaANUTUYECKME BECHI, NeYn, CyLUUNbHbIE LKadbl, KOMNbIOTEPSI, NTabopaTopHas
nocyaa, XMM1U4eckmne peakTuebl U T. M.

19. ®PoHA OUEHOYHbIX CPEeaAcCTB:

19.1. MNepevyeHb KOMNETEHLUIN C YKazaHUeM 3TanoB OpMMPOBaHUA U
NfaHMpyeMbIX pe3ynbTaToB 00y4YeHuns
Kogu MnaHmpyemble pe3ynbTaThbl OTanbl opMUpPOBaHUS
cogepxaHue 00y4yeHuns (nokasaTenu OOCTKEHUS KomneTeHumu (pasgensbl o0C*
KOMMeTEHLUM 3a1aHHOro YPOBHS OCBOEHMS (TEMbI) AUCUMNAUHBI UNK (cpencTBa oueHMBaHNSA)

(nnn ee yactn)

KOMneTeHun nocpeacTsoM
opMUPOBAHMSA 3HAHWUIA, YMEHWIA,
HaBbIKOB)

Moayna un nx HaI/IMeHOBaHVIe)

OrlK-1,
OrliK-2,
nK-1,
NnK-3,

3HaTtb: 3HaTb: (byHAaMeHTanbHble
pasgenbl  HEOpraHW4Yeckom  XMMum
(cTpoeHue BelecTBa, XMMUYECKas
CBSA3b, XMMUYECKasi TepMmoanHamMuka,
XMMUYECKasi KUHETUKA, XUMUYecKoe
paBHOBecCUe, COBpeMeHHas
XMMUYECKas aTOMUCTUKA).

YMeTb: ncnons3oBaTtb coaepxaHue
OCHOBHbIX pa3fgenos
HeopraHW4YecKon XMmMnm npu
MHTepnpeTaumu
3KCMeprMeHTanbHbIX Pe3ynbTaTos,
MONYY€EHHbIX MPY BbINOMHEHUN
Hay4HbIX 1 nabopaTopHbIX paboT.
BnageTb: METOOUKOWM NPOBOAMMOIO
3KcnepumMmeHTa, obpaboTkomn
NOny4YeHHbIX pe3ynbTaToB.

XymMunyeckas aToMUCTUKa

PasHo-ypoBHeBbIe
3agaun n 3agaHvs

Xummyeckas TepMoanHaMuKka

PasHo-ypoBHeBbIe
3agaun n 3agaHvs

Xymunyeckas KMHeTuKa

PasHo-ypoBHeBbIe
3agayv 1 3agaHus

Xnmunyeckoe paBHoOBecue

KoHTponbHas paboTta
Ne1

PacTteopbl

PasHoypoBHeBble
3agayv u 3agaHus

CTtpoeHune atoma u
Mepuoanyeckun 3akoH .M.
MeHpeneeBa

Pa3HoypoBHeBble
3ajayv u 3agaHus

Teopnsa XMMUYECKON CBA3N

PasHoypoBHeBble
3afjayv u 3agaHus

XumMmna TBEpLOro
cocTosiHuA. Metannoxmmus

Konnoksuym

KomnnekcHble coegnHeHust

KoHTpornbHasa paboTa
Ne 2

OnemeHTol | rpynnel NC

PasHoypoBHeBbIE
3agayv v 3agaHus

OnemenTsl |l rpynnel MNC

PasHoypoBHeBble
3afjayv u 3agaHus

AnemeHTsl Il rpynnel MC

PasHoypoBHeBbIE
3agayv v 3agaHus

OnemeHTbl IV rpynnel 1C

PasHoypoBHeBble
3ajayv 1 3agaHus

OnemeHTol V rpynnel 1C

Pa3HoypoBHeBble
3aja4v 1 3agaHus

OnemeHTbl VI rpynnel 1C

PasHoypoBHeBble
3aJayv 1 3agaHus

OnemenTbl VIl rpynnel [1C

Pa3HoypoBHeBble
3aja4v 1 3agaHus

AnemeHTsl VI rpynnel NC

PasHoypoBHeBble
3ajayv 1 3agaHus

ﬂpomemyTquaﬂ atrectaumsa 1 — ak3ameH

Komnnekt KM Ne 1

MNpomexxyToyHas aTTecTauus 2 — ak3aMeH

Komnnekt KM Ne 2




19.2 OnucaHme KpuTepueB W LWKanbl OLEHUBaHUA KOMNeTeHUuun (pe3ynbTaToB OOy4YeHusi)) npwm
NPOMEXYTOYHOW aTTecTauum

[nsa oueHmBaHusa pe3ynbTaToB OOyYEeHUSA Ha aK3aMeHe/3adyeTe UCNOoNb3YyTCA cneaylolme nokasarenu
(8YHbI n3 19.1):
1) 3HaHMe yyebHOro martepuana u BnageHWe MOHATUMHLIM annapaToM — BaXXHEWLMMW XUMUYECKUMU
MOHATUAMWU N OCHOBHbIMWN Yy4EHUAMU; BUONOTMYECKYIO POSb ANIEMEHTOB U UX COEOUHEHUN. ;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) ymMeHune nnnoctpupoBaTb OTBET NpumMepamu, baktamu, JaHHbIMU HayYHbIX UCCNeaoBaHWN;
4) yMeHue MnpUMEHSTb 3HaHUA TEOPETUYECKMX OCHOB XUMUM ONsi OOBbACHEHWsT CBOMCTB BELLECTB WU
peakumin, pewaTb NPodeccMoHanbHble 3agayn.
5) BnageTb NOHATUMAHBLIM annapaTomM AaHHOW 00nacT Hayku ( TeOPETUYECKMMN OCHOBaMU AUCUMMINHDI),
CMOCOBOHOCTLIO  MAMNOCTPUPOBaTL OTBET MNpuMepaMu, akTaMmy, LAaHHbIMW HayYHbIX WCCReLoBaHuN,
NPYMEHEHMEM TeOPETUYECKNX 3HAHMIN NS peLleHns NpakTuYecknx sagay

[lna oueHnBaHUs pe3yrbTaToB 0Oy4eHUs Ha ak3amMeHe (3a4eTe C OLEHKOoW) ncrnonbayeTtcs 4-6annbHas
Lana: «oTIINYHOY», «XOPOLLO», «YAOBNEeTBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
[lns oueHnBaHUsi pe3ynbTaTtoB 0O6yYeHMs Ha 3a4eTe UCMOoNb3YyeTcsl — 3a4TEHO, HE 3a4TEHO
CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKambl OLEHMBaHNSA pe3ynbTaToB 0by4YeHus.

YpoBeHb
Kputepum oueHnBaHns KoMneTeHUnn chopmupos | Lkana oueHok
aHHOCTU
KOMNeTeHumn
"
lMonnHoe coomeemcmeue omeema obydarouje2ocsi ecem | [loebiweHH Omnu4Ho
rnepeyucrnieHHbIM  kKpumepusimM.  [1podeMoHCMpPUpPOo8aHo | bili ypOBEHbL
3HaHUe eaxHeUWwux XUMUYecKUX MoHAmMuUU U y4eHud,
YMEHUE UCroIb308amb 3HaHUE Meopemu4yecKux OCHO8
xumuu 0nsi 06bsICHEHUST ceolicme eewecms U peakyud,
gnadeHue 8aXkHeUwumMu anemMeHmamu MEeXHUKU

Js1abopamopHO20 aKCcrepuMeHma.

Omeem Ha KOHMPOIbHO-U3MepumersbHbll Mamepuan He | ba3soenbil Xopouwo
coomeemcmgyem OOHOMYy (08yM) U3 [1epeyucCrieHHbIX | YPO8EeHb
rnokaszamerneu, HO oby4yarowultica 0daem npasusibHbIe
omeembl Ha O0oriofiHUmesnbHble gorpockl. Codepxxamcs
omoersibHble npobersibl 8 obrnacmu meopemuyYyecKkux OCHO8

XUMUU.
Obyuyarowutica enadeem 4Yacmu4yHo meopemudeckumu | Mopoeossili | YOoesnemeopu-
OcHogamMu  OuCUUMN/IUHbI, HEe  yMeem  [IPUMEHSIMb | YpPOBEHb meJsibHO

meopemuyecKkue 3HaHus Ofii PeweHusi Mpakmu4yeckKux
gorpocos ( 3adad).

Omeem Ha KOHMPOIbHO-U3MepumesribHbIl Mamepuas He - Heydoenemesop
coomeemcmesyem 1o6bIM mpem(4yembipem) us Uu-meJibHO
rnepeyucrieHHbIX rnokasameredq. Obyyvarowutics

deMOHcmpupyem OMPpPbIBOYHbIE, pacmMeHmapHble

3HaHusi, dornyckaem epybbie owubKu 8 omeemax o ecem
pasdenam xumuu.




TunoBble KOHTPOSIbHbIE 3aJaHUA WA UHbIe MaTepuanbl, Heob6xoAuMblie ANA OLEHKA 3HaHWUM,
YMEHUN, HaBbIKOB WU (MNM) onbiTa AEATEeNbHOCTU, XapaKTepusyrwlwme 3Tanbl ¢opmupoBaHuA
KOMMNeTEeHLMUN B npoLecce 0CBOeHNA obpa3oBaTefibHON NporpaMmbl

19.3.1 lNepeyeHb BONPOCOB K 3K3aMeHy (3a4eTy):
dopma KOHTPONbHO-U3MepuTenbHOro matepuana (1 cemectp)

YTBEPXOAKO
3aB. Kaceapon obuien
N HeopraHM4ecKkon XMMmm
B.H. CemeHoB
20

lMpenopasaTensb E.l". ToH4apoB

CMNNCOK SK3AMEHALIMOHHBLIX BOMNMPOCOB

1. CrexnomeTtpunyeckmne 3akoHbl xumun. CoBpeMeHHble (oOPMYMPOBKM.

2. XvMu4yeckas KUHETUKA. YUYEHNE O CKOPOCTU XUMNYECKNX peakuui.

3. TloHATMe 0 30HHON Teopuwn TBEPLOro Tena.

4. TepmMoANHAMUYECKUN KPUTEPUIA HANPaBNEHHOCTU XMMUYECKOro npouecca.

5. CoBpeMeHHas XxMmuyeckas aToMmcTuka. HemonekynspHble popmbl CyLLECTBOBaAHUS
BellecTBa.

6. 3aBMCUMOCTb CKOPOCTU XMMMUYECKOMN peakLmm OT TeMnepaTypbl. QHEPrus aktmsaumm.

7. MeTog monekynsapHbix opbutanen.

8. 3akoH gencteyowmx Macc. KOHCTaHTa CKOPOCTU XMMUYECKOWN peakLnu.

9. OHeprus anekTpoHa B aToMe Bogopoaa. Teopus bopa.

10. MNMoHaTmne o xummnyeckom TepmoamHammuke. CeobogHasa sHeprus Mmbbca.

11. MNMoHaTne o kBaHTOBOW MexaHuke. Opbutanu. KsaHToBble Yncna, Ux Bapmauuu.

12. KonnuraTuBHble CBOMCTBA pacTBOPOB.

13. AToMHble opbutanu. KsaHToBble uncna v npuHumn MNaynu.

14. PacTtBOpeHue Kak hU3nKo-XMMUYeCcKui npouecc. Xummyeckas teopus pactsopos [.U.
MeHnpoeneeBa.

15. PagmnanbHoe n yrrnosoe pacnpegerneHme areKTpoHHOW NAOTHOCTH.

16. OTKNOHEHME pacTBOPOB AMEKTPONUTOB OT 3akoHa Paynsa n BaHT-[odda. Teopusa
ANEKTPOSIUTUYECKON MOHMU3ALINN.

17. MHoroanekTpoHHble atoMbl 1 lNepuogunyeckasa cuctema anemenToB .M. MeHaeneesa.
dunsnyeckoe 060CHOBaHME NEPUOANYHOCTN.

18. 3aBMCUMOCTb XapaKkTepa 3neKTPOoNMTUYECKON NOHN3aUUK rTMAPoKCnaa oT 3apsga 1 paguyca
LEeHTpanbHoro atoma.

19. B deKT akpaHUpoBaHMA U IPADEKT NPOHNKHOBEHUS NEKTPOHOB K A4pY.

20. CoBpeMeHHbIe NpeacTaBneHNs 0 NPUPOAE KUCNOT U OCHOBaHMWMN.

21. AToMHble adhpbekTuBHbIE N OpbuTanbHble pagnycbl. 3aKOHOMEPHOCTU N3MEHEHMUS UX BENUYNH
B Nepuoguyeckon cucteme .M. MeHgeneesa.

22. CTeneHb 3neKTponMTUYECKOM NOHN3aUUN U ee 3aBUCMMOCTb OT PasfnyHbIX (akToOpoB.

23. lNoTeHumanbl MOHU3aUMN U CPOACTBO K 3NEKTPOHY.

24. loHATNE 0 TEOPUMN CUMbHbIX 3NEKTPONUTOB. KOadhdUUNEHT akTUBHOCTMU.

25. Pa3BuTture npeacTtaBneHnin O XMMYeCcKon CBSI3M U BaneHTHOCTH.

26. MloHHOe npoun3BeaeHne Boabl. BogopoaHbIn nokasartens.

27. XMMUYeCKOe CTPOEHME U Xummnyeckasi cBsidb. OCHOBHbIE XapaKTEPUCTUKN XMMUYECKON CBA3MN.

28. YcnoBus NpakTM4Yeckon HeobpaTMMOCTM MOHHBIX peakuuin. Npon3segeHne pacTBOPUMOCTU.

29. MeToabl BaneHTHbIX CBA3EN.

30. Peakuuun HenTpanuaaumm n rngponusa. CteneHb 1 KOHCTaHTa rmgponmaa.

31. HacblwaeMocTb 1 NoNsApu3yemMocTb KOBaneHTHoN cBa3un. [NonsipHasi cBa3b.

32. ObpaTumble n HeobpaTuMble peakumn. KoHcTtaHTa paBHoBecus. MpuHumn Jle-LaTense.

33. M'mbpuansaumnsa aToMHblx opbutanemn n HanpaesneHHOCTb KOBANEHTHOW CBA3WN.

34. DneKTpoHHasa TeopUs OKUCNEHNS — BOCCTAHOBIIEHMS.



35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.
80.

MeTannuyeckasi cBs3b 1 00OLLME CBOMCTBA METaroB.

Onektponus. 3akoHbl Papages.

MoHHasa cBS3b 1 OKUCANTENBHOE YMCHO.

[MoHsATME O 30HHOW TEOpPUN TBEPAOro Tena.

MeTannuyeckas cBsi3b U ee CBOWCTBA.

MeToa dhunanko-xmmMmyeckoro aHanmsa. [ljuarpamma CoCTosiHMA U guarpamma CoCTaB-CBONCTBO.
HanpaBneHHOCTb OKUCIIUTENBHO-BOCCTAHOBUTENbBHbLIX peakunn. KonnyectBeHHasi OLeHKa Cunbl
OKUCNEHNSA N BOCCTAHOBIIEHNS.

OCHOBHbIE TUMbl TBEPAbLIX PACTBOPOB.

KpaTHOCTb XnmMmn4yeckon cBA3N. HacblwaeMoCcTb KOBarneHTHOM CBA3MN.
HectexnomeTtpunyeckue coeguHenna. JanbToHnabl n 6epronnuapl.
[OHOPHO-aKuenToOpPHbIN MEXaHM3M KOBaNEHTHOW CBSA3M.

MpaBuno as. Tunbl da3oBbIX guarpamMmm.

KoHuenums anekTpooTpuLaTenbHOCTH.

TBepable pacTBopbl MeTanoB. 3akoHbl KypHakoBa.

MeToabl ypaBHEHUS OKUCINTESNbHO-BOCCTAHOBUTESNbHBIX PeaKLUMUNA.

OcHoBHbIe TUMbl TBEPAbLIX PACTBOPOB. YNopsiao4eHNe TBEPAbIX PAacTBOPOB.
Cneuundourka XMMn4eckon hopmMbl ABMXKEHUS MaTEPUN. 3aKOH COXPaHEHMSI MaCCbl N SHEPTUMN.
MeTannuabl: dasbl JlTaBeca n anekTpoHHble coeanHeHnsa KOm-Posepu.

YpaBHeHue AppeHunyca 1 3Heprus akTmeauuu.

dasoBas guarpaMmma C 3BTEKTMYECKMM TUMOM MiaBfeHus.

MpaBuno a3 N'mbbca. PaszoBas anarpamma BoAbl.

[MoHATME O 30HHOK TEOPWUM TBEPAOro Tena.

OcHOBbI TEOPUN CUTBHBIX 3NTIEKTPOSIUTOB.

das3oBas guarpamma ¢ obpasoBaHMEM XMMUYECKOro coeamHeHmns. nctektuka. lNeputektumka.
Psag ctaHgapTHbIX 9NEeKTPOAHbIX NOTEHLMaNoB MeTannos. [iBuxyLias cuna npoLeccoB
OKUCNEHNSA N BOCCTAHOBIIEHNS.

CTtaTuctmnyeckmii n ynopsgoyeHHbIn TBEpAbIA pacTBoOp.

OneKTponM3 pacnnaBoB 1 PacTBOPOB.

[MpocTble 1 CnoXHble NONynpPoBoAHMKK. Kputepuin nosynpoBOANMOCTH.

MeTog MonekynspHbix opbutanen. [eTepoaToMHbIE MOMEKYbI.

[narpammbl cocTaB-CBOMUCTBO.

Mprpoaa XMMU4ecKon cBA3n B NOSTYNPOBOLAHUKAX.

TBepable pacTBOPbl BHEQPEHUS.

KonunuyectBeHHasi oLeHKa Cusbl OKUCIEHNSA 1 BOCCTaHOBIIEHMS.

HanbToHnabl 1 6epTonnuasbi.

CsoboaHas aHeprus N'mbbca n KoHCTaHTa paBHOBECUS CUCTEMBI.

das3oBas guarpamma ¢ NepUTEKTUYECKNM NpeBpaLLEHNEM TBEPAbIX PACTBOPOB.
CoeanHeHnsa ¢ ABONHOW N TPOMHOW KOBANEHTHOW CBSA3bIO.

lMepBoe Havyano TepMogMHaMUKN. DHTANbLNNA U BHYTPEHHAS 3Heprus. 3akoH [ecca.
MeTopn BaneHTHbIX CBA3€EN U KOMMIIEKCHbIE COEANHEHMS.

[unarpamma coctaB-CBONCTBO.

Teopusi KpUCTanNIMYecKoro noss.

HanbToHnabl 1 6epTonnuasbi.

Mprpoga XMMNYECKOWN CBA3N B KOMMITEKCHbLIX COEANHEHNAX. DNEKTPOCTaTUYECKME
npeacraBreHns.

CraTtucTnyecknun n ynopsaoyeHHbli TBepabli pacTBop.

3aKOHOMEPHOCTL TpaHCBNNAHNA YepHseBa.

KonunyectBeHHasi oLueHKa Cusbl OKUCANTENS U BOCCTAHOBUTENS.

19.3.2 MNepeyeHb NpakTUYECKUX 3afaHUNA ----------

19.3.3 TecTOBbI€ 3a4aHNA --------------



no

~

9.

19.3.4 MNMepeyeHb 3aa4aHNM ONA KOHTPOJbHbIX paboTt

KomMnnekT KOHTPOMbHbIX 3a4aHU N0 BapuaHTaM no TeMme « XuMmu4yeckag aToMUCTUKa»

BapunaHT Ne 1
Onpepennte KONNMYECTBO MOSEKYN a30THOM KNCNOThI, cogepxalleecs B 80 r KUCNOTbI.
Ckonbko Mmonekyn cogepxutcs B ctakaHe (200 r) Boabl.
B okcnge cepbl maccoBble O0nM KAcropoda U cepbl paBHbl cooTBeTcTBEHHO 40 n 60 %.
YcTaHoBUTE NpoCTENLLYO0 (POpMyITy 3TOro okcuaa.
Kakas macca cepbl cogepXuT CTONbKO aTOMOB, CKOJSTbKO UX COAEPXUTCH B Bogopoae Maccoun 5
r?
O6bem rasa npu 23°C n pasneHun 103,3 klMa paseH 250 n. Hantm obvem rasa npu a)
HOpMaribHbIX yCNoBusX; 6) cTaHOapTHLIX YCNOBUSX.
Kakon o6bem 3aHumaeT xnop maccon 177,5 r?
a3 maccon 4,2 r 3aHnmaeT 06bem 3 n (H.y.). Onpegennte MONSAPHYHO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii  O6beM MpuM  HOpMaribHbIX  YCIOBUSAX — YINIEKUMCROoro rasa,
NnoslyYeHHbI B pesynbTaTe gobaeneHns pasdasreHHon consiHon kucnotbl K 80 r kapboHaTa
Kanbums.
Onpepgenute maccy okcuga MarHusi, KoTopbin obpasyeTcs npu cropaHun 32 r MarHus, u
ob6beMm kucrnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpu pencteuuM congHom KucnoTbl Ha 44,8 r HemsBeCTHOro MeTanna obpasyeTca xnopug

N

~

©

metanna (Il) n Boigensgetca 17,92 n rasa. Onpegenutb KakoM MeTann BCTYNWUN B OaHHYHO
peakuumto.

BapuaHT Ne 2
Onpepgennte KONMYECTBO MOJSIEKYN a30THOW KMCIOTbI, coaepxaleecsi B 80 r KUCNOTHI.
Ckonbko Mmonekyn cogepxutcs B ctakaHe (200 r) Bogbl.
B okcuoe cepbl mMaccoBble OONM KUcopoda v cepbl paBHbl cooTBeTCTBEHHO 40 n 60 %.
YcTaHoBUTE NPOCTENLLYIO (hOpMyITy 3TOro oKcuaa.
Kakast Macca cepbl COOEPXKUT CTOSTIbKO aTOMOB, CKOSIbKO UX COL4EPXKUTCA B BOOOPOAE Maccon 5
r?
O6bem raza npu 23°C n paeneHum 103,3 kla paeeH 250 n. Hantm obbem rasa npu a)
HOpMarbHbIX yCrnoBusX; 6) cTaHOapPTHLIX YCNOBUSAX.
Kakon o6bem 3aHumaeT xsnop maccon 177,5 r?
a3 maccon 4,2 r 3aHnmaeT 0b6bem 3 n (H.y.). Onpegennte MONSAPHYHO Maccy 3TOro rasa.
Bblumcnnte  mMakcMmarnbHbii  06beM NpuM  HOpMarnbHbIX  YCMOBUSIX  YINEKUMCNoro rasa,
nonyyeHHbl B pesynbTaTe gobasneHns pasbasrneHHon consHon kucnotbl kK 80 r kapboHaTa
Kanbums.
Onpepenute maccy okcuaa MarHus, KOTopbin obpasyeTca npu cropaHum 32 r MarHus, u
o6bem knucnopoga (Npu H.y.), KOTOPbIA NPU 3TOM pacxogyeTcs.

10. MNMpn penctBum consiHoM kucnotbl Ha 44,8 © HemsBecTHOro meTanna obpasyetca xnopua

metanna (Il) n Beligenaetca 17,92 n rasa. OnpegenuTb Kakow meTann BCTYNUN B AaHHYHO
peakumio.



KOMNAEKT KOHTPOMbHbIX 3a4aHWN N0 BapMaHTaM No TeMe « XMMUYeckad TEPMOANHAMUKAY

BapuaHT Ne 1
1. PaccuutanTte cTaHgapTHY aHTponuto peakumm: Ir(te) + 3F;, (r)— IrFs(TB),
ecnun AS’ 298k AN Ir(TB), Fa(r), IrFe (18) coctasnstoT 35,5, 203 n 248 [x/mornb-K cooTBETCTBEHHO.
2. BblumcnuTe cTaH4apTHYHO SHTanNbNUIo peakunmn ropeHnst aTunexa:
ecinn AHOL (298K) CzH4 =+ 52 Kﬂ,)K/MOJ'Ib; AHof’(zggK) CO, = -393,5 K,D,)K/MOJ'Ib;
AHQf, (298K) Hzo =-286 K,D,)K/MOJ'Ib.

BapuaHT Ne 2
1. Paccuutante ctaHgapTHyto sHTponuio peakuun: Cly(r) + Fa(r) — 2CIF(r),
ecnn AS’pegky Ana  Cly(r), Fo(r), CIF(r) cocrtasnswoT 203, 223 wun 218 [Ox/monbK
COOTBETCTBEHHO.
2. Paccuutante Tennosoun adppeKT peakumm B CTaHLAPTHLIX YCNOBUSIX:
FeoOs(k) + 2Al(k) = AlLOs(k) + 2Fe(k), ecrim AH’ (298xFe203(k) paBHa — 822,2 k[x/Monb;
AH o6, (208k) Al,O3(k) paBHa — 1676 k[x/Monb.

BapunaHT Ne 3
1. Onpepenute nsmeHernne AG’ ansa peakumm Cla(r) + Fo(r) — 2CIF(r), ecnun AH" ¢ (298x)
CIF paBHa — 50,3 k[Ixx/Monb, AS" 298¢ CIF paBHa 5 [Ix/monb-K.
2. Bblumcnute ctangapTHYHO SHTaNbNUIO peakunm:
Mg(tB) + 2 HCI(r) — MgCly(1B), ecrnin AH % (298x) HCI (1) = - 92 k[x/Monb;
AH’ f, (298K) MgClz (TB) = - 641 k[x/monb.

BapuaHT Ne 4
1. Bbluncnute ctaHgapTHYHO 3HTaNbNUIO peakuuu:
CaCO3(1B) — CaO(1B) + CO, (r), ecnut AH ' (298x)CaCO3(TB) = - 1208 k[x/Monb;
AHof, (298K) CO, = -393,5 K,D,)K/MOJ'Ib; AH °f(293K) CaO (TB) =-635 K,D,)K/MOJ‘Ib.
2. Bbluncnute cTaHgapTHYIO SHTPOMUIO peakumu:
Mg(tB) + 2 HCI (r) — MgCly(1B), ecnin AS” (298x) HCI (r) = 187 [x/monb-K;
AS° (298K) MgC|2 (TB) =90 x/monb-K; AS® (298K) Mg (TB) = 33 x/monb-K.

BapuaHT Ne 5
1. Yto Takoe TepmMoxMmmudeckoe ypaBHeHue? [loyemy pasnuMyarTCa 3Haku TENnoBbIX
3 EKTOB B TEPMOANHAMUNYECKON N TEPMOXMMUNYECKON CUCTEME 3HAKOB?
2. BbluucnuTte ctaHgapTHYHO 3HTANLNUKD peakumn:
CzH5OH()K) — HzO()K) + C2H4(F), ecinm AHofy(zggK)C2H5OH()K) =-278 Kﬂ,)K/MOJ'Ib; AHOf,(zggK)HQO()K) = -
393,5 k[x/Monb; AH ¢ (298k) CoHa (1) = 52,5 k[ x/Monb.

BapunaHT Ne 6
1. Bblyucnurte CTaHOApPTHYH 3HTAlbMWO peakunn ropeHnd 6yTaHa:
CsH1o + 13/2 O, — 4CO, + 5H,0, ecnu AHofy(zggK) C4H10 = - 126,0 kdx/monb; AHo(zggK)C02 = -
393,5 K,D,)K/MOJ'Ib; AH Of, (298K) H,O = -286 K,D,)K/MOJ'Ib.
2. Onpegenute nameHenne AG° ansa peakumm Cl, (r) + F2 (r) — 2CIF(r),
ecnu AH ofy (298K)C|F paBHa — 50,3 KD,)K/MOJ'Ib, AS°(293|<) CIF paBHa 5 ﬂ,)K/MOJ'Ib'K.



KoMnnekT KOHTPOIbHbLIX 3a4aHUA N0 BapyMaHTaM No TeMe « XuMudeckasg KMHeTUKa»

BapuaHT Ne 1
1. HanuwwuTe BblpakeHne Ans CKOpOCTEN NPSIMbIX 1 0BpaTHbLIX peakumit

2NO, =2 NyOy4; NH3(r) + HCl = NH4C|(K).

2. Kak nameHuTca ckopoctb npsamon peakumm 2S0, + O, = 2503, ecnun yBenuunTb gaBneHve
B cucteme B 2 pasa?
3. Kak W3MEHWTCA CKOPOCTb peakuuu npu MOHWKEHUM TemnepaTypbl Ha 50° ecrnu

TemnepaTypHbI KO3MULMEHT peakumnmn paBeH 27

BapwuaHT Ne 2
1. HanuwwuTte BblpaxkeHns CKOpOCTEN NPsiMbIX M 0B6paTHbBIX peakLumi

Aly(SO4)3() = AlO3 + 3§03(r); N,O4 =22NO0O..

2. MMpn TemnepaTtype 150 C HekoTOpas peakuus 3akaHumBaetTcs 3a 16 MuHYT. [lpuHMmasn
TemnepaTypHblii KOI(PULMEHT CKOPOCTM peakuun paBHbIM 2, paccuutante Yepes kakoe
BPEMS 3aKOHUYNTCS 3Ta peakums, ecnu nposoauTb ee npu 200 C?

3. Kak nsmenutcsa ckopoctb peakumm CO; + Cpagur) = 2C0O, ecnu obbem peakLMoOHHOro cocyaa
yBENNYNTL B 2 pasa?

BapwuaHT Ne 3
1. HanuwwuTte Bblpa)keHUs1 CKOPOCTEN NPSIMbIX U 0OpaTHbLIX peakuuni:

2NO + C|2<_—’2NOC|(r); 2Fe(.<) + 3C|2(,—) =2 2FeCI3(K)
2. Bo ckonbko pa3 HYyXHO YMEHbLUUTb obbem pearVIpylou_l,eVI CUCTEemMbl, YyTOObI CKOPOCTb npﬂMO|7|

peakumm 2NO + O,=2N0O, Bo3pocna B27 pas?

3. Kak nsmeHutcsa ckopoctb peakumm Np + 3H, = 2NH3, ecnn gaBneHue B cucteMe yBenuynTb B
2 pasa?
BapuaHT Ne 4
1. Bo CKONbKO pas U3MeHUTCS CKOPOCTb peakuumn 2A + B = A,B, ecnu KoHUeHTpauuio BellecTsa
A yBenuuuTb B 2 pasa, a KOHLEHTpauuio BewecTBa B yMeHbLWNTL B 2 pasa?
2. HanuwwuTe BblpaXxeHne CKOpPoCTEN NPAMbIX 1 0BpaTHbIX peakummn

2N3.2CO3(K) + CO, + HzO(r) =2 2NaHCO3 (k) 2NOCI r) < 2NO + Cl, .
3. Kak un3MeHUTCA CKOpPOCTb peakuuMm npu MNOHWXeHun TemnepaTypbl Ha 30, ecnu
TemnepaTypHbIA KO3IMPUUMEHT CKOPOCTU peakumn paBeH 37

BapuaHTt Ne 5

1. Hanuwmnte Bblpa)keHMs1 CKOPOCTEN NPSAMbIX U 0OpaTHbIX peakuui:
ZCY(K) = 3C|2(r) = 2CI’C|3(K); 3C5oH, T-’CGHG

2. Bo ckonbko pas Bo3pacTeT ckopocTb peakumm 2H, + O, = 2H,O npu yBenuyeHuu
KOHLeHTpauuu Bogopoga B 3 pasa?

3. TemnepaTypHbin kKO3hUUMEHT ckopocTu peakumm 2NO,=2NO + O, paBeH 2. Bbluucnure
KOHCTaHTy ckopocTh aton peakuum npu 600 K, ecnn npn 640 K KOHCTaHTa CKOPOCTU paBHa
407,0 n-monb ¢t

BapuaHT Ne 6
1. HanuwwuTte BblpaxkeHUs CKOpOCTeN NpsiMbIX N 0BpaTHbIX peakumm
2H|(r) = H, " +I5 () ZS(K) +2H20(r) = 2H28(r) +0,
2. BbluMcnuTb, BO CKOSMbKO pa3 YMEHbLUMTCS CKOPOCTb peakuuu, ecnu, NoHU3uTb, TeMmnepaTtypy
oT 120° go 80° C. TemnepaTypHbIi KO3PULMEHT paBeH 3.

3. KoHctaHTa ckopoctvt peakumm NoOs = N,O, + 1/20, npu 298 K pasHa 2,03-10%n-monbt-c?, a
npu 288 K paBHa 4,76-10“n-monb™’ c. Haitgute TemnepaTypHblii k03(PDULMEHT CKOPOCTU
peakLmu.



KoMnnekT KOHTPOIbHbIX 3a4aHUN M0 BapuaHTam rno reme « XuMn4yeckoe paBHOBECUE»

BapuaHT Ne 1
1. Monekynbl okcuga asota (IV) (6yporo uBeTta) MOrytT B OMpedeneHHbIX YCnoBUSX
AnmepusoBaTtbesi, 0bpasoBaB 6ecuBeTHY0 XNAKoCcTb NOy:

2NO >= N,O4 + 55 k[x/Monb.
Utobbl okcmpg asota (IV) makcMmanbHO nepeBecT B OecuBeTHbI Aumep, Heobxoammo
cuUcTemy:
1) oxnaguTs;
2) HarpeTtb;
3) noAaBeprHyTb 06MYy4YEHUIO CONTHEYHBIM CBETOM,;
4) BbloepxaTb NPM KOMHATHOW TemnepaType AnMTenbHoe BpeEMS.

2. Kakoe ns nepeyuncrieHHbIX yCﬂOBMVI He BJIIMAET Ha CMeLlleHne paBHOBeECUA B CUCTEME. 2S0;

+ O, = 2503 + Q
1) BBedeHue kaTanuaaTopa;
2) noBblLWEHVE AaBreHuns;
3) noBbIWEHWE KOHLIEHTpaLuKn KNCropoaa;
4) noBblWeHNe TemnepaTypbl.
3. Mpu HekoTOpoOW TeMnepaType KOHCTaHTa paBHOBECUS peakLmm

CO + H,0O = CO; + H; paBHa 1. NcxogHble koHUeHTpauun coctasnanu: [CO] = 0,1 monb/n;
[H20] = 0,4 monb/n. Yemy paBHa paBHOBECHAsi KOHLIEHTpaLUUS Yriekncnoro rasa?
4, NcxoaHble koHueHTpaumm NO u Cl, B roMoreHHon cucteme

2NO + Cl, =2 2NOCI coctaBnatoT cootBeTcTBEHHO 0,5 1 0,2 Monb/n. BeluncnvTe KOHCTaHTY
paBHOBECUS, €CIIM K MOMEHTY HacTynneHus paBHoBecus npopearnposaso 20 % NO.
5. Hanuwwnte BbipaXeHwe ANA KOHCTaHTbl paBHOBECUSA reteporeHHon cuctembl C +

H.On = CO + H,. Kak crnegyer M3MEHUTb KOHLEHTpauuio M AaBneHue, 4YTobbl CMecTUTb
(r)
paBHOBeCKE B CTOPOHY ObpaTHON peakumm — obpa3oBaHus BOAAHbBIX NapoB?

BapuaHT Ne 2

1. Xumwunyeckoe paBHoBecue B cucteme C4Hip = C4Hg + H, — Q
MO>XHO CMECTUTb B CTOPOHY NPOAYKTOB peakuunu:
1) nosblWEeHNEM TeMMNepaTypbl U NOBLILLEHNEM AaBNEHUS;
2) noBbILWEHNEM TEMNEPATYPbl N MOHWKEHUEM OABIEHWS;
3) MOHWXeHueM TemnepaTypbl 1 NOBbILLEHWEM LaBMEHNS;
4) NOHWXKXEHMEM TeMnepaTypbl N NOHWKEHNEM OABIIEHUS.
2. KoHCTaHTa XMMWYecKoro paBHOBECUS 3aBUCKUT OT:

1) KOHUEHTpaummn pearnpyroLimnx BELLECTB;

2) TemnepaTypbl;

3) obbema, B KOTOPOM NPOTEKAET peakuus;

4) BBeAeHus KaTtanusartopa.

3. Mpn npoBegeHun obpatmmon peakumm 2 SO, + O, = 2 SOz uncxogHble
KOHUueHTpaumn SO, n O, 6bin paBHbl cooTBeTcTBeHHO 0,4 u 0,3 monb/n. B cocTtosiHum
paBHOBECUSI KOHUeEHTpaums obpasoBaBlierocsa okcupga cepbl (V1) coctasuna 0,2 monb/n.
PaccunTante KOHCTaHTY paBHOBECUS A5 LaHHOW peakunu.

4. KoHcTaHTa paBHoBecusi romoreHHon cuctembl No + 3H, = 2NH3 npu HekoTopom
TemnepaType paBHa 0,1. PaBHOBECHble KOHLEHTpauuu BOAOpOLa U aMMumaka COOTBETCTBEHHO
pasHbl 0,2 1 0,08 Monb/n. BeluMcnuTe paBHOBECHYIO U UCXOOHYIO KOHLUEHTpaLumm asoTa.

5. HannwunTte BbipaxxeHne ANns KOHCTaHTbl paBHOBeCUs reteporeHHon cuctembl CO, + C =
2CO. Kak nameHuTCa CKOpoCTb npsiMon peakuum obpasoBaHus CO, ecnu koHueHTpauuo CO;
YMEHbLNTL B YeTbipe pa3a? Kak cnegyeTt nameHuTb gaBneHune, 4tobbl noBbicUTb Bbixog CO?



KoMnnekT KOHTPOnbHbIX 3a4aHun No BapuaHTam no teme «CtpoeHne atoma u [Neprnoanyeckun 3aKkoH
0.. MengeneeBa»

BapuaHt Ne 1

1. HanuwwuTe anekTpoHHble popMyrnbl aTOMOB 31EMEHTOB C NOPSAKOBbIMW HOMepamu 15 u 28.
UeMy paBeH MakCMMarnbHbIN CMIUH P-3NEKTPOHOB Y aTOMOB MEePBOro 1 d-aNeKTPOHOB Yy aTOMOB BTOPOrO
anemeHTa?

2. CKONMbKO M Kakve 3Ha4yeHUsi MOXeT MpUMHMMAaTb MarHUTHOE KBaHTOBOE 4YMCMO m; Mpu
opbutansHom uvncrnie | = 0, 1, 2 n 3? Kakme anemMeHTbl B NEpUOgMYECKON CMCTEME Ha3bIBaloT s-. p-. d-
n f- anementamn? MNprBeaguTte nNpumMepsbl.

3. Xpom obpasyeT coeauHEHWs, B KOTOPbIX OH MPOSIBNSET CTENEHW OKUCNeHus +2, +3, +6.
CocTtaBbTe OpMyInbl €ro OKCMOOB M TMOPOKCUMOOB, OTBEYalWMX I3TUM CTENeHs M OKUCHEHUS.
HanuwuTe ypaBHeHus peakumin, nokasbiBalowmx amgoTepHoCTb rugpokeuga xpoma (I11).

BapuaHT Ne 2
1. HannwwuTte anekTpoHHble PopMyIibl aTOMOB 35IEMEHTOB C NOPAAKOBbIMU HOMepamun 24 n 33,
y4uTbIBasA, YTO Y NEPBOro NPoucxoauT "npomMoTvpoBaHue” ogHoro 4s-anektpoHa Ha 3d-nogypoBeEHb.
UeMy paBeH MakcMMarnbHbIN CNUH d-3NeKTPOHOB Y aTOMOB MEPBOrO N P-31IEKTPOHOB Y aTOMOB BTOPOrO
anemeHTa?

2. Kakoe MakcMmanbHOe 4MCro 3MEeKTPOHOB MOryT 3aHuMMatb s-, p-, d- u f-opbutanu gaHHoro
3HepreTU4eckoro ypoBHA? [loyemy? Hanuwmnte 3neKTPoHHY ¢opMyny aTtoMa afieMeHTa C
nopsiAKoBbIM HOMepom 31.

3. Kakyto HU3LLYO 1 BbICLLYIO CTEMNEHMN OKUCHEHUS NPOSABSIOT KPEMHUN, MbILLLSAK, CENEH 1 XIop?
Moyemy? CocTtaBbTe (hopMyIibl COEOUHEHWN AAHHbBIX 3NIEMEHTOB, OTBEYaOLNX 3TUM CTEMNEHSIM.

BapuaHT Ne 3

1. HanucaTb 3aneKkTpoHHble POpPMyfibl aTOMOB 3fIEMEHTOB LIECTOro nepuoga: uesus, apbus,
racdpHus, peHus, Tannus un actata. K kakmm anemeHTam oHM OTHOCATCA?

2. B 4yem 3akntouvaetcsa npuHumn MNaynmu? MoxeT nu 6bITb Ha KakOM-HNMOYAb NOAYPOBHE aToMa p7-
nnn d**-anektpoHoB? Moyemy? CocTaBbTe SMEKTPOHHYIO POPMYISly aToMa dfeMeHTa C MOPSAKOBbIM
HOMEPOM 22 N YKaXXUTE €ro BasrileHTHbIE 3NEKTPOHbI.

3. Kakylo HM3LWy CTeneHb OKUCNEHUs NposiBAST Bogopod, top, cepa n asot? [loyemy?
CocTtaBbTe hopMyIibl COEOUHEHUI KanbUUs C AaHHBIMW 3fIEMEHTaMUN B 3TOM CTEeNeHn okucreHus. Kak
Ha3bIBaOTCA COOTBETCTBYIOLLNE COEANHEHNA?

BapuaHT Ne 4

1. HasBaTb anemMeHTbl 4eTBEpTOro, MATOr0 M LIECTOro MepuodoB, Y KOTOPbIX 3akaH4MBaeTCH
3anonHeHvne d-opbutanen. Hanucatb aNekTpoHHbIe (POPMYIbl aTOMOB 3TUX SNIEMEHTOB M yKasaTb, K
Kakow rpynne n noarpynne nepuoamyeckon CUCTEMbl OHU OTHOCATCA?

2. Kakue 3HayeHuss MOryT npuHUMaTb KBaHTOBble 4ucna n, |, m;, mg, XapakrtepusyoLwine
COCTOSIHME 3NeKTPOHOB B atoMe? Kakne 3HayeHus OHU NPUHUMALKOT ONA BHELWHUX 3f1eKTPOHOB aToMa
MarHmsa?

3. Kakylo Hu3Wylo cTeneHb OKUCIEHUs NPOSABAAT XSop, cepa, a3oT u yrnepoa? loyemy?
CocTaBbTe hopmMyrbl COEAUHEHUI aNOMUHUSA C AAHHBIMW 3fIEMEHTaMU B 3TOW CTENEHN OKUCIEHUS.
Kak Ha3biBaloTCsl COOTBETCTBYOLLNE COEAUHEHNSA?

BapuaHT N2 5
1. HasBaTb anemeHTbl 4eTBEpPTOro nepuvoga, aToMbl KOTOPbIX coAaepXaT Haumbornbluee 4Mcno

HenapHbIX d-3anNeKkTpoHOB. HanucaTtb aNeKkTPoHHO-rpaduyeckyto CTpykTypy d-nogypoBHS.

2. Kakne opbutanu atoma 3anonHATCA anekTpoHamu padblue: 4d unu 5s; 6s unu Sp? MNMoyemy?
HanuwuTte anekTpoHHyo hopmyny atoma arneMeHTa ¢ NopsakoBbiIM HOMepoM 43.

3. Kakon 13 3neMeHTOB 4YeTBEpTOro nepuoga — BaHaauh unu Mblwbsk — obrnagaet 6onee
Bblpa>X€HHbIMW MeTannmMyeckummn csoncteammn? Kakon n3 atnx anemeHToB obpasyeT rasoobpasHoe
coefvHeHue ¢ Bogopoaom? OTBET MOTUBMPYNTE, UCXOAHA U3 CTPOEHUS aTOMOB AaHHbIX 3N1eMEHTOB?



BapuaHT Ne 6

1. HannwwuTte anekTpoHHble hopMySibl aTOMOB 3SIEMEHTOB C NopsaKoBbIMM HOMepamn 14 un 40.
Ckonbko cBoboaHbix 3d-opbutanen y atTomoB nocrnegHero anemeHTa?

2. Onpegenntb no npasuny KneykoBCKOro nocnefoBaTenbHOCTb 3anofIHEHUST 3NIEKTPOHaMM
nogypoBHEN B aToOMax 3JIEMEHTOB, €Crv UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NMOpPSiAKOBbIA HOMEP 3NemMeHTa, Y KOTOpOro: a) 3akaHYMBaeTCs 3arnorfiHeHue anekTpoHamu 8s; 6)
Ha4YMHaeTCsa 3anosiHEHME ANEKTPOHaMM NOAYPOBHA 507

3. CoctaBbTe (hOPMYINbl OKCUAOB M MMAPOKCUMAOB 3MEMEHTOB TPETbero nepvoaa nepnognyeckomn
CUCTEMbI, OTBEYALINX WX BbICLIEN CTENeHM OKUCreHus. Kak M3MeHAeTCs KMCIOTHO-OCHOBHbIN
Xapaktep 3TUX CoeguMHEHUN MNpU nepexoge OT HaTpus K Xrnopy? Hanuwwnte ypaBHEHWA peakuui,
AOKa3blBaloLWMX aMOTEPHOCTb MTMAPOKCHAA artOMUHUS.

KoMnneKkT KOHTPOIbHbIX 3a4aHWUU M0 BapuaHTam no teme « Teopusd XMMn4eckon cBga3my»

BapuaHT Ne 1

1. OnpepenuTb XxapakTep CBSi3e B MPOCTPAHCTBEHHbIX peLlleTkax KpucTanindeckoro
KPEMHUST N repMaHnsa, UMeLWmMX anmasonogobHyo cTpyktypy. O6nagawT nv 3TM Tena
MeTanImyeckon NpoBOANMOCTbIO?

2. CpaBHUTb KPaTHOCTb, SHEPrui0 CBSI3e U MarHuTHble ceoictea 4Yactuy, CO*, CO n CO.
CocTaBuTb 3HepreTMyeckne guarpammel.

3. PyKOBOACTBYSICb pa3HOCTbIO OTHOCUTESbHbIX 3MeKTpooTpuuarensHocTen ceasm 3 — O,
onpenenuTb, Kak MEHSIeTCS XapakTep CBA3WM B OKCuAax 3feMeHTOB TpeTbero nepuoaa
nepuogunyeckon cuctemol [1.1. Mengeneena.

BapuaHT Ne 2

1. Ha ocHoBaHMM 4ero MOXHO caenaTb BblbOp MeXay MNIOCKOCTHOM U NMpamMmnganbHOWn
MOZAEeSbIo NpY onpeaeneHnum NpoCTPaHCTBEHHOM CTPYKTYpbl Monekyn BF; n NF3?

2. CocTtaBuUTb 3HEpreTUYeckyro guarpammy aToMHbix opbutanen (AO) u MonekynsipHbIX
opbutanen (MO) coeanHeHna LiH. Kakne opbutanun B Hen SBRSOTCA CBA3bIBAKOLLMMU, a Kakne —
paspbixnsawowme? Paccuntatb KpaTHOCTb CBA3MW.

3. Kak meToq BaneHTHbIX cBasen (BC) obbsacHAeT nuHernHoe cTpoeHne monekynbl BeCly u
TeTpasgpuyeckoe CH4?

BapuaHT Ne 3
1. Kak n nodemy n3amMeHsieTCcsa BefiMdnHa yrna B BepLlumMHax nupamugansHbix Monekyn 9Hs npu
nepexoge ot PH3 k SbH3?
2. OnpegenuTb xapaktep cBs3en B kpuctannax MgS, ZnSe mn InSb. B kakom crnyyae cBs3b
nmeet bonee nonspHbln xapaktep? Kakumm ceoncteammn obnagaroT AaHHbIE COeAUHEHNA?

3. Kakon Ttun mmbpuaunsaumm opbutanenn atoma KpemMHus npefwecrtsyeT obpasoBaHuio
mMonekyn SiH4 u TeTparanoreHngoB kpeMHna? KakoBa nx NnpoCTpaHCTBEHHAdA CTPYKTypa?

BapuaHT Ne 4
1. CocTtaBuUTb 3HEpreTMYeckyo amarpammy Mo MeToay MornekynsipHbix opbutanen (MO)
yactuy NO*, NO 1 NO™ 1 cpaBHUTbL UX KPATHOCTb U SHEPTMIO CBA3EN.
2. OnpepenuTtb xapakTep CBS3eW B KpUCTanmMyeckmx CTpyKTypax TBepablx BewlecTts: KF,
BaCl,, cepa, noa, kapbua kpemuusi. Kakumn csonctesamm obnagatot gaHHble TBepAble BewecTsa?
3. Moryt nu cyuwectsoBaTb Monekynbl Li; n Be, n kakoBbl kpaTHOCTU ux cBazen? OTeeT
MOTMBUPYWTE COCTaBIEHNEM JHEPTrETUYECKUX AnarpamMmm.

BapunaHT Ne 5
1. Kak meTton BaneHTHbix cBsden (BC) obObscHAET yrnmoBoe cTpoeHue Monekynbl H,S un
nuHenHoe monekynsl CO,?
2. Kakyto XMMMYeCKyl0 CBA3b HasbiBaAlOT BOAOPOAHON? Mexay Monekyrnamu Kakux BeLLecTB
oHa obpasyetca? lNoyemy H,O n HF, nmess MeHbLUYyO MONEKYNAPHYO Maccy, NaBAaTCsa U KUNAT
npu 6onee BbICOKMX TEMNepaTypax, Yem Ux aHanorm?



3. Kakue cBs3M HasbiBalOT BOAOPOOHbLIMU, KakOBa MX MPOYHOCTb MO CPaBHEHWUIO C ApYruMu
TMnamu ceazen? lNpu kakon TemnepaType paspyLuaTcs BOAOPOAHbIE CBA3M B BOAE U MPU Kakou
TemnepaType paspbiBalOTCA CBA3M MeXay aToMamu Bogopoaa v kucnopoga B soge?

BapuaHT Ne 6

1. OnpegenuTb xapaktep csasen B monekynax SCls, SiCly, CIF3 n IBr 1 ykasaTtb ons kaxxgom
N3 HUX HanpaBneHne CMeLLEHNS ANEeKTPOHHOM NITOTHOCTU CBA3U. PacnonoXnte MONeKynbl B pag, B
nopsiake yBenuyeHus nonapHocTu ceasn. Kakumn csoncteammn obnagatot AaHHble COeANHEHNA?

2. B kakon n3 monekyn: H,S, H,Se unn HyTe 1 novyemy yron mexay BaneHTHbIMU CBA3AMMU
GonbLie oTknoHseTca ot 90°7?

3. CpaBHUTb KpaTHOCTU CBA3EN U MarHUTHbIE CBOMCTBA MOMeKyrbl B, 1 MonekynspHoro noHa
B,". CocTaBuTb 3HEpretTnyeckne anarpammbl.

Bonpochl Ansa KonnoksmMyma rno reme «Xvmusa TBepaoro coctoaHud. Metannoxummsa»

1. ®dusuko-xummnyecknn aHanus. Ero uenu n 3agadn. [uarpammbl COCTOSHUM U Anarpammebl
«COCTaB — CBOMCTBOY.

2. lNoHaTne o dase, KOMMNOHEHTE CUCTEMbI, HE3AaBUCMMOM KOMMOHEHTe. [MoHATHe o dha3oBon
anarpaMmme OgHO- 1 MHOTOKOMMOHEHTHOM cucTeMbl. [Npasuno ¢as M'mbbea.

3. dasoBble guarpammMmbl OAHOKOMMOHEHTHbIX cuctem. lNpumepbl (Boga, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble 1 kpuTuyeckme Touku. Npasuno a3 M'mbbea.

4. dasoBble guarpaMmmbl OBYXKOMMOHEHTHbIX CUCTEM. T-X- guarpammbl, T-X- CeYeHus.
PaccnoeHune B xugkon ase. PaccnoeHne ¢ BEpXHEN N HWKHUNA KPUTUHECKUMUN TOYKaMMU.
CooTtBeTcTByOWME T-X- Anarpammsbl (T-X-ceyeHus).

5. T-x- puarpamma (T-x-ceyeHue) aBTeKTMYecKoro Tuna. “UoeanbHas” SBTeKTUYecKas
Anarpamma (6e3 TBepgodasHoM pacTtBopuMocTu). JlMHMS  nukeuayca. YpaBHeHue
LWpénepa — Jle WaTenbe n kpuockonmyeckoe npubnmxeHme.

6. ®asoBble guarpaMmbl  OBYXKOMMOHEHTHbIX  CUCTEM.  T-X-CedeHne  guarpammbl
9BTEKTUYECKOro Tuna Ans crnyyasd 3amMeTHOW pacTBOPUMOCTU KOMMOHEHTOB B TBepAblX
asax. JInHum nuksmayca n conngyca. Cnyvam peTporpagHoro convayca.

7. ®as3oBble AuarpaMmbl  OBYXKOMMOHEHTHbIX cuctemM. T-x- pguarpamma (T-x-ceveHue)
neputekTuyeckoro tuna (6e3 coeguHeHun).

8. daszoBble AnarpaMmbl  OBYXKOMMOHEHTHbIX cUCTEM. T-x- guarpammbl (T-X-ceyeHus)
OMHapHbIX CUCTEM C KOHIPY3HTHO MNaBAWMMCA coeguHeHueM. [anbToHuabl W
6eptonnuabl: npeacrasneHnsa H.C. KypHakoBa n ero nocnegosartenen.

9. T-x- gnarpamma (T-x-cevyeHne) GMHAPHOM CUCTEMbI C MPOMEXYTOYHbIM COEANHEHUEM,
cnocobHbIM pasnaratbCs Npu yBenu4eHnn TemnepaTtypbl N0 NEPUTEKTUHECKON peakLmK.
10.dasoBble  gnarpammbl  OBYXKOMMOHEHTHbIX  CUCTEM. T-X-CeyeHnd gumarpamm C
HenpepbiBHbIMX  TBEpPAbIMM  pacTBopamMu.  YnopsgodeHue  TBepAblX  pacTBOpPOB.

CoeguHeHna KypHakoBa.

11.MpoaHanuaupoBaTb T-x anarpammy. Onucatb ra3oBble NpeBpaLLeHna afs cocTaBos: 9,
12 n 50 mon.% As 1 NOCTPOUTbL COOTBETCTBYIOLLME KpMBble oxnaxaeHus. Kakve maccol Ag
n As noTpebyoTca Ana NpUroToBreHns 3r 3BTEKTUYECKOro cnnasa?

12.MpoananuanpoBatb T-Xx gnarpammy. OnucaTb ba3oBble NpeBpaLLeHNa Ans COCTaBoB: 22,
48,5 n 60 mon.% Na n nocTponTb COOTBETCTBYHOLINE KpMBble oxnaxaeHus. Kakne maccol
Bi n Na notpebytotcsa ons npurotoBneHns 3r 3BTEKTUYECKOro cnnasa?

13.MMpoaHanuaupoBaTb T-x guarpammy. Onuncatb das3oBble npeBpalleHns ang coctasos: 20,
40 n 60 mon.% Ba n nocTpontb COOTBETCTBYIOLIMNE KpMBbIe oxnaxaeHus. Kakme maccel Ba
n Na notpebyoTca Ans NpuroToBrneHns 3r IBTEKTUYECKOro crnasa?

14.MpoananuanpoBatb T-Xx anarpammy. OnucaTb pa3oBble npeBpalleHns ana coctasos: 20,
50,5 n 60 mon.% K n nocTponTb COOTBETCTBYIOLLME KpMBble oxnaxaeHus. Kakme maccol K
n Cs notpebyroTca Anst NpuroToBreHns 3r KOHFPYSHTHO MNnaBsiLLerocsi TBepAoro pacteopa?

15. MNpoaHanuanposatb T-x gnarpammy. OnmncaTb a3oBblie NpeBpaLleHNa ANS COCTaBOB: 22,
50 n 66,67 mon.% Na 1 nocTponTb COOTBETCTBYIOLLME KpMBbIE OxnaxaeHus. Kakme macchl
Na u Cs notpebytlotca Ansa nNpuUroToBrneHMs 3  WHKOHTPY3HTHO  NnaBsLlenca
NPOMEXYTOYHON dhasbl?




16. MNMpoaHanuaupoBaTb T-x pguarpammy puc. 1. Onucate ¢as3oBble nNpeBpaleHns ans
coctaBoB: 10, 23 n 30 mMon.% Li, NOCTpOUTb COOTBETCTBYHOLLME KPUBbLIE OXSAXOEHUS.
Kakne maccbl Mg u Li noTpebytoTcs aons npuroToBneHMs 3r KOHIPY3HTHO nnaBsLierocs
TBEpOOoro pactsopa Ha OCHOBE NUTUSA?

17.MpoaHanusnpoBaTtb P-T guarpammy yrnepoga. B Kakmx ycnosBusiXx MOXHO MpOBOAUTb
BblpaliMBaHWe KpUCTansioB anmasa B YCrnoBusX, OMM3KMX K paBHOBECHbIM? MOXHO nn
nosly4ymMTb anmas, KoHAEHCUPYS napbl YUCTOrO yrrepoaa?

18.MMpoaHanuauposaTb T-x guarpammy. Onncatb dasoBble npeBpalleHns ana cocrasos: 20,
40 n 60 mMon.% Se n NoCcTponTb COOTBETCTBYIOLLME KpMBble oxnaxaeHus. Kakme maccel Sn
n Se noTpebyoTCca AN NPUroToBreHUs 3r 3BTEKTUYECKOro crnnaea, copepxalliero oba
NPOMEXYTOYHbIX cerieHmaa onosa?

KomnnekT pa3HOYpPOBHEBLIX 3a4ay U 3agaHun Ang TekyLlen artTrecraumm
no teme «PactBopbI»

1. Boluncnute TemnepaTypy Kpuctannusaumm pacteopa modeBuHbl (NH,),CO, cogepxallero
5 r mouesuHbl B 150 r Boabl. Kpnockonnyeckasi KOHcTaHTa Boabl 1,86 kr-K/morsb.

2. Bbluncniute maccoyto gono (%) BogHoro pactBopa caxapa CioHzOi1, 3Has, 4to
TemnepaTtypa Kpuctannusauum pacteopa muHyc 0,93°C. Kpunockonuyeckasi KOHCTaHTa Boabl 1,86
kr-K/monb.

3. PactBop, cogepxawun 0,512 r HeanekTtponuta B 100 r 6eH3ona, Kpuctannmayercs npu
5,296°C. Temnepatypa kpuctannusauum OeHsona 5,501C. Kpuockonumyeckas KoHcTaHTa 5,1
Kr-K/mMmorb. Beluncnnte MonspHyo Maccy pacTBOPEHHOMO BELLECTBA.

4. PactBop, cogepxawmn 3,04 r kamcopbl CioHige O B 100 r 6eH3ona, kunut npwu
Temnepatype  80,71400C. Temnepatypa  kuneHusa  Oensona  80,200C.  Bbeluucnurte
96ynnmMocKonmnyeckyto KOHCTaHTy 6eH3ona.

5. Beluncnute maccosyto gonto (%) BogHoro pactesopa rnvuepuHa CsHs(OH)s, 3Has, 4to aToT
pacTteop kunuT npu 100,39°C. B6ynnuockonnyeckasa koHcTaHTa Bogbl 0,52 kr-K/monb.

6. Bbluncnmte MOnsipHYy0 Maccy HeanekTponuTta, 3Hasi, YTO pacTBOp, coaep-Xawum 2,25 r
aToro BewlectBa B 250 r Boabl, kpuctannumadyetrca npu - 0,279°C. Kpuckonudeckas KOHCTaHTa
Boabl 1,86 kr-K/monsb.

7. Bbluncnute Temnepatypy kuneHuss 5%-Horo pactBopa HadTtanumHa CioHg B 6GeHsone.
TemnepaTtypa kunexHus 6exsona 80,201C. B6ynnunockonmyeckas KOHCTaHTa ero 2,57 kr-K/mornb.

8. PactBop, copepxawmn 25,65 T HekoToporo Heanektponuta B 300 r©  BOAbI,
Kpuctannuayetca npu - 0,465 [1C. Bbluucnute MONSPHYIO MaccCy pacTBOPEHHOrO BELLECTBA.
Kpunockonunyeckasi koHcTaHTa Boabl 1,86 kr-K/monb.

9. BblunCnnMTe KPUMOCKOMUYECKYHD KOHCTAHTY YKCYCHOW KUCMOTbl, 3Has, 4TO pacTBop,
cogepxawmn 4,25 r aHtpaueHa CisHip B 100 r yKCYyCHOM KMCNOTbI, KpUCTannmMayeTcs npwu
15,71801C. TemnepaTtypa Kpuctannuaauum ykCycHom kucnotsel 16,65 °C.

10. Mpn pactBopeHnn 4,86 r cepbl B 60 r ©OeH3ona TemnepaTypa KAMNEHUA €ro
noebicunacb Ha 0,81°C. CKonbkO aTOMOB COOEPXKWUT MOSieKyna cepbl B 3TOM pacTBOpeE.
Obynnuockonuyeckas KoHcTaHTa 6eH3ona 2,57 kr-K/monb.

11. CocTaBbTe WOHHO-MOMEKYNSIPHOE W MOJNEKYNApHOe ypaBHEHMS MApoONnu3a,
npoucxoaswero npu cmewwmBaHmm pacteopoB K,S un CrCls. Kaxgaa w3 B34aTbiX conen
rmgponuayeTcss HeobpaTMMO [0 KOHUa C 0Opa3oBaHMEM COOTBETCTBYIOLLMX OCHOBAHUSA WU
KNCIOTbI.

12. K pactBopy FeCl; gobasunu cnegywowme euwectsa: a) HCI; 6) KOH; B) ZnCly;
r)Na,CO3. B kakmx cnyyasx rmgponus xnopuga xenesa (lll) ycunutca? MNodemy? CocrtaBbTe
NOHHO-MONEKYNSAPHbIE YPaBHEHUS rMOpPONn3a COOTBETCTBYHOLLNX CONEN.

13. Kakne un3 conen: Al (SOg)s, K2S, Pb(NOs),, KCI noasepratwoTcs rvaponusy?
CocTtaBbTe MOHHO-MOMEKYNSAPHbIE U MOMEKYNSAPHbIE YPaBHEHUS TMAPONM3a COOTBETCTBYHOLLNX
conen. Kakoe 3HavyeHne nmeeTt BOAOPOAHLIN nokasaTtenb (7<pH<7) ana pacTtBOpOB 3TUX conen?
Paccuntante KOHCTaHTbI rMAPOIM3a AaHHbIX CONEMN.



14. Mpn cmewwmBaHum FeCls n Na,CO3z kaxgas u3 B3ATbIX COfler rmaponuayertcs
HeobpaTMMo 00 KOHUA C obpa3oBaHMEM COOTBETCTBYIOLLMX OCHOBaHUS W KUCMOTbl. Bblpasute
3TOT COBMECTHbIN rMapOosiu3 MOHHO-MOJSIEKYNAPHBLIM U MOJSIEKYNAPHBIM YPaBHEHUAMMU.

15. Kakyto cpegy umetoT pacteopbl conent NazPO,4 KoS, CuSO,? CoctaBbTe MOHHO-
MOSEKYNsIpHblE U MOJSEKYNSAPHbIE YpaBHEHUS rMaponusa 3TuUx conen? PaccyutanTe KOHCTaHTbI
rmaponnsa gaHHbIX COnewn.

16. Kakne un3 conen: RbCI, Cry(SOg4)s, Ni(NO3),, Na,SO3 nogsepratoTcs rugponmsy?
CocTtaBbTe MOHHO-MOMEKYNSPHbIE U MONEKYNSAPHbIE YpaBHEHUS TMAPONM3a COOTBETCTBYHOLLNX
conen. Kakoe 3HavyeHne nmeeTt BOAOPOOHLIN nokasaTenb (7<pH<7) ana pacTtBOpoB 3TUX cosien?
PaccumMtante KOHCTaHTbl rMgponusa gaHHbIX CoNen.

17. Kakass n3 gByx conew npu paBHbIX YCroBusax B Gonbluen CTeneHn nopBepraetcs
rmgponunay: Na,CO3 nnun Na,SOgs; FeCl; unn FeCl,? MNoyemy? CoctaBbTe MOHHO-MOMEKYNISAPHbLIE U
MONeKynsipHble YpaBHEHUSA rMAponn3a 3Tnx Conemn.

18. Kakas n3 gByx conen npu paBHbIX YCNoBuAX B OOnbLUen CTEMEHW noaBepraeTcs
rmgponuay: NaCN mnnu NaClO; MgCl, nnu ZnCl,? lNoyemy? CocTtaBbTe MOHHO-MOMEKYIISPHbIE U
MONEKynsipHble YpaBHEHNSA rMAPONn3a COOTBETCTBYIOLLIMX COMEN.

19. Kakue ns conen: K,COg3, FeClz, K,SO4, ZnCl, nogeepratotca rugponudy? CocrtaBbTe
NOHHO-MONEKYNSAPHbIE W  MONEKYNSPHbIE YpPaBHEHWS rMOporim3a COOTBETCTBYIOLLUMX COMEN.
Onpepgenute 3HayeHMe BOAOPOAHOro nokasatens gnga atux conen (7<pH<7) pacTBOpoB 3TUX
conen? PaccunTtanTe KOHCTaHTbl r’Maponn3a AaHHbIX CONen.

20. CocTtaBbTe B MOMEKYSSIPHOM N MOMEKYSIAPHO-NOHHOM (hOpMe YpaBHEHNS peakLni:

a) CuCL, + Na2C03 + H,O —...;

0) FeC13 + HCOOK + H,O — FeOH(HCOO), + ...

21. BblunMcnNuTb KOHCTaHTY rmaponusa cynbduta HaTpusa, ctenedb rmgponmsa conu 8 0,1 M
pactBope W pH pacTtBopa. HanuwuTe WOHHO-MOMEKYNSIPHOE U  MOJSEKYNspHOEe YpaBHEHME
rmgponunsa cynbuTta HaTpus.

22. BbluMcnntb KOHCTaHTy ruagponimsa optodgocdata Hatpusa. Onpegenute 3HayveHUs
BOOOPOAHOro nokasaTens pactBopoB opTodocdara HaTpus; a) 2,4 M n 6) 0,1 M? Onpegenute
cTeneHb rmgponusa. Hanuwmnte MOHHO-MOSEKYNAPHOE U MOSEKYNsIpHOE ypaBHEHWE rmaponuaa
opTtodocaTa HaTpus.

KomMmnnekT pa3HOYpPOBHEBLIX 3a4a4 U 3agaHun Ong TeKyLen artTectaumm
no teme «KomnnekcHble coeanHeHunsa»

1. Onpegenute 3apsg KOMMMNEKCHOTO WMOHA, CTeNeHb OKUCIIEHUS U KOOPAWHALMOHHOE
4yncno komnnekcoobpasosatens B coeanHeHnsx [Cu(NH3)4]SO4, Ko[PtCls], K[Ag(CN),]. Hanuwwute
ypaBHEHUs guccoumnaunmn aTux CoeauHeHNn B BOAHbLIX pacTBOpax.

2. CocTtaBbTe KOOpPAMHALMOHHbIE (OPMYMbl CReaylowWwmMx KOMMEKCHbIX COeANHEHUI
nnatuHbl: PtCl-6NH3; PtCls-4NH3; PtClys-2NH3 KoopauHaumoHHoe 4dmcno nnatuHbl (IV) paBHO
wectn. Hanuwwurte ypaBHeHWe auccoumaumm 3TUX COeQUHEHWn B BOAHbIX pacTBopax. Kakoe u3
COeANHEHNI ABNAETCA KOMMMEKCHBIM HEQNEKTPONTMTOM?

3. CocTtaBbTe KOOPAMHALMOHHbIE OPMYMbl CReaylowmMx KOMMEKCHbIX COeANHEHUI
kobanbta: CoC13-:6NH3; CoC13-5NH3; CoC134NH3. KoopamHaumoHHoe uducno kobanbta (lI)
paBHO WeCcTW. HannwuTe ypaBHEHNS anccoumaumm aTuX COeanNHEHN B BOOHbIX pacTBOpax.

4. CocTaBbT€ KOOPAMHALMOHHbIE OPMYSbl CreayowmMx KOMMIEKCHbIX COeaNHEHUI
cepebpa: AgCI-2NH3; AgCN-KCN; AgNO,'NaNO,. KoopguHaunoHHoe 4ucno cepebpa pasBHO
ABYM. HannwuTe ypaBHEHUs anccoumaumm aTux COeanHEHW B BOOHbIX pacTBopax.

5. W3 coueTanus yactuy, Co®*, NHz, NO n K* MOXHO cocTaBUTb ceMb KOOpAMHALMOHHbIX
dopMyn KOMMAEKCHbIX coeanHeHnn kobanbta, ogHa n3 kotopbix [CO(NH3)s](NO2)s. CoctaBbTe
dopmynbl ApYrMx LIECTU COEAMHEHUA W HanuwmuTe ypaBHEHUS MX Auccoumaumm B BOLHbIX
pacTBopax.

6. N3 coveTaHna yactuu, Cr3+, H,O, CI' 1 K MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHBIX
dopMyn KOMMMEKCHbIX coeaMHeHun Xxpoma, opgHa u3 kotopblx [Cr(H,0)s]C1;. CocrtaBbTe
dopmMynbl ApYyrux LIECTU COEAMHEHUA W Hanuwmute ypaBHEHUS MX Auccoumaumm B BOLHbIX
pacTBopax.



7. HanuwunTe BbIpaXeHUs ONA KOHCTAHT HECTOMKOCTM KOMMmneKkcHbiX umoHoB [Ag(NHs).]",
[Fe(CN)e]*, [PtClg]*. YeMy paBHbl CTeNeHb OKUCIIEHWSI W  KOOPAWHALMOHHOE  YWUCHO
KomnnekcoobpasoBaTenen B 3TUX MOHaX?

8. Hanuwwute BblpaXeHUs ONs KOHCTAHT HECTOMKOCTU Crnefyrowmnx KOMMSEKCHbIX WOHOB:
[Ag(CN)2]", [Ag(NH3)2]". [Ag(SCN),]. 3Hasi, 4YTO OHM COOTBETCTBEHHO PaBHbI 1,010 6,8:10%;
2,010 ykaxuTe, B KakoM pacTBOpe, codepxkalleM 9TV MWOHbl, MpU PaBHON MOMSPHON
KOHLIeHTpaLumn noHos Ag* 6onblue.

9. MNpwn npmnbasneHnn pacteopa KCN k pacteopy [Zn(NH3)4]SO,4 obpasyeTcs pactBopumoe
komnnekcHoe coeanHeHne Kj[Zn(CN),. Hanuwwmute MonekynspHoe U MOHHO-MOJSIEKyNapHoe
ypaBHeHUsI peakumn. KoHCTaHTa HecTolkocT Kakoro woHa: [Zn(NHs)d?* unm [Zn(CN).*,
Gonbe? MNMoyemy?

10. KoHcTaHTbl HecToMKocTM kommnnekcHbix noHoB [Co(NHs)e**, [Fe(CN)e]*, [Fe(CN)s]*
COOTBETCTBEHHO paBHbl 6,2:107%% 1,0-10°"; 1,0:10™. Kakoit M3 3TUX MOHOB sBNseTcs Gonee
NPOYHbLIM? HanuwunTe BblpaXXeHUs 4511 KOHCTAHT HECTOMKOCTU YKa3aHHbIX KOMMSEKCHbIX NOHOB U
dopmMynbl COEOUHEHUI, CoAepXKaLLMX 3TN UOHBI.

19.4. MeToau4yeckue martepuanbl, onpeaensiowme npouesypbl OUEHUBAHUA 3HAHUWA, YMEHUN,
HaBbIKOB U (MNKN) oNbiTa AeATENIbHOCTU, XapaKTepuU3yrLwmx atanbl popMUpoOBaHUA KOMNETEHLUN

OueHka 3HaHWMIA, YMEHUM W HaBbIKOB, XapakTepusylowas aTanbl POpPMUPOBAHUA KOMMETEHUUA B
pamMkax Usy4yeHus ANCUMNITMHBbI OCYLLIECTBNAETCA B X04e TEKyLLEen U NPOMeXyTOYHOW aTTecTauun.

Tekywan artrectauus npoBoaMTCA B CcooTBeTCTBUM C [lonoXeHnem O TeKyllen aTtrectaumm
obyyvatoLmxca no nporpaMmmam Bbicliero obpasoBaHMs BOpOHEXCKOro rocygapCTBEHHOINO yHMBEpPCUTETA.
Tekywaa aTTectauusi nposoauTca B popmax: ycmHozo onpoca (uHOueudyasibHbIli 0npoc, ¢hpoHMarsbHasi
beceda); nucbMeHHbIXx pabom (KOHMposbHbie pabombi); OUEHKU pe3yrbmamos rpakmu4yeckol OessmenbHoCmu
(kypcoeast paboma. Kputepum oLeHnBaHUS NpuUBeAeHb! BhiLLe.

MpomexyToyHas aTtTecTauusi MNpoBOAUTCA B COOTBETCTBMM C [loniOXKEHMEM O MPOMEXYTOYHON
aTTecTaumm obyyarLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOJ‘IbHO-VI3MepVITeJ'IbHble mMaTtepunarnbl I'IpOMG)KyTO‘-IHOVI atTectauum  BKN4YawT B cebs
TeopeTn4eckme BOMPOCHI, No3BosiAULIMEe OUEHUTb YPOBEHb MNOJTyYEHHbIX 3HaHUA n/unn npakTn4yeckoe
3agaHune, no3posidolee oueHNTb CTENEHb Cq)OpMI/IpOBaHHOCTVI yMeHMVI M HaBbIKOB, N ONbIT AeATEJIbHOCTU.
I'IpM OoueHMBaHUMM UCMNONb3YHOTCA KOJIMYECTBEHHbIE LWKarbl OLEHOK. KpI/ITepI/II/I oueHunBaHNA npuBeaeHbI
BbilLE.



