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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHBI
B1.0.09 — HeopraHnyeckasa xmmus

1. Kog 1 HaumeHoBaHMe HanpaBreHUsi NOAroToBKU/cneynanbHOCTU:

04.05.01

dyHOoamMeHTanbHag n npuknagHasg Xmmust

2. Mpodmnb nogroToBkK/cneymanmsauus:

dyHaameHTanbHas Xumus B npodeccrmoHansHoM obpasoBaHum

3. KBanudwmkauusa BbinyckHuka: Cneunanmct

4. dopma oby4yeHua: O4Has

5. Kachepgpa

, OTBeYvawllasa 3a peann3aunio ANCUNNINUNHDbI:

kadenpa obLlen n HeopraHM4Yeckom XMuMmmu

6. CocTtaBuTENU NporpamMmbi:

3aBpaxkHoB AnekcanHap KOpbeBuY, JOKTOP XUMUYECKMX HAYK, JOLIEHT

7. PexomeHpoBaHa: HMC xumuyeckoro dakyneteta BI'Y «18.04.2019», npotokon Ne4.

8. YuebHbIn roa: 2019/2020 CemecTtp(bl): 1, 2



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenamn ocBoeHus y4ebHON ANCLMNINNHBI SBNAOTCS:

- U3NOXEHME 00LLETEOPETUYECKOTO (PyHOAMEHTA XMMMUYECKON HAYKK

- paccMoTpeHmne obLLLETEOPETUYECKMX KOHLEMLMIA, 3aKOHOB, TEOPUIN, TakuX, kak Neprnognyveckuii
3aKOH, aTOMHO - MOMEKYNApPHOE YYeHue, Teopusl XMMWUYECKOro CTPOEHUs, CTpoeHMe artoma wu
XMMUYecKas CBA3b, XMMMUYECKas KNHETMKA U TepMOANHAMMKA, PU3NKO - XUMUYECKUA aHanNn3 u T.4..

- pasBuUTUE y CTYOEHTOB XMMWYECKOrO MbILEHUS (KaK 4acTW eCTECTBEHHO-HAy4YHOW MbICIN),
obyyeHne TeopeTU4eckoMy NOAXOAY K HayyHbIM npobnemam M yMEHWU0 KPUTMYECKOro BOCNPUATUSA
PUINKO-XMMUYECKUX TEOPUIA

3agaun y4ebHOM OUCLMNNNHDI;

- U3ydeHne OCHOBHbIX 3aKOHOB TeopeTnyeckon (oM3nyeckon) XumMmm;

- hopMmpoBaHmMe MOHMMaHUA CBONCTB 3fIEMEHTOB U 0Opa3yeMbiX UMW COEQMHEHUN Ha OCHOBE
nonoxeHun obwen xummmn. B ocHoBy nonoxeH [lepMoamMyeckuii 3akOH, Kak OCHOBA XUMMWYECKOW
cuctematukn. PaccmatpuBaeTcsa knaccudukaumsi XMMUYECKUX OfIEMEHTOB, MPOCTbIX, OUHAPHBIX W”
CMNOXHbIX XMMUYECKNX coeanHeHnin. [laeTca obuwaa xapaktepucTmka rpynn anemeHToB [epunognyeckon
cucTembl. M3yyaloTcss OCOBEHHOCTM XMMWUW KOHKPETHbLIX 3SMIEMEHTOB U UX Hambonee BaXKHbIX
coeanHeHun. Cepbe3HOe BHUMaHWE YyOENndAeTcs XUMUM PaguoaKkTUBHBIX W CUHTE3UPOBAHHLIX
3aNeMeHTOB. YAensetcs BHMMaAHWE W3YYEeHMIO NyTen pas3BUTUS HEOpraHU4eckom Xumuu, npobneme
NoSTy4eHUs1 HOBbLIX HEOpraHU4ecKknx BeLLeCTB C 3apaHee 3adaHHbIMW CBOMCTBaMW (NOSTYNPOBOLHMKM,
HeopraHn4eckne NonMmepbl 1 T.0.).

10. MecTo y4ye6HOM AncuuNuHbI B cTpykType OOI:
51.0.10 - ob6a3aTenbHas YacTb 6a30BOM AUCLMNIIVHBI

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMU OCBOEHUS ob6pa3oBaTesfibHOM
nporpamMmmbl (KOMAETEHLMSIMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHue Koa( WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
KoMneTeHuuu bl)

OrK-1 CriocoOHOCTh OrlK- | Cucremarusupyet u | 3HaTb: Kputepum CaMOnpoun3BOISIbHOIO
aHaJU3UpOBaTh U 1.1 | aHanu3upyeT pe3yJbTATHl | XMMUYECKUX peakuuin B pasfmyHbIX cuctemax
HHTEPIIPETHPO- XAMHYIECKHX YMeTb: nnaHWpoBaTb  3KCNEPUMEHT  Takum
BaTh PE3yJbTATHI 9KCIICPUMEHTOB, obpasom, 4TOObI U3BMEYL U3 HEr0 MaKCUMYM

XUMHUYECKUX HaOMIOZeHNH, a  Takxke | MHpopmauum
SKCIIEpUMEHTOB, pe3ynbTaThl pacueroB | BnapgeTb: OCHOBHbIMM Mpuemamn 06paboTku
HaOJIOICHUH 1 CBOMCTB BEILIECTB U | pe3ynbTaToB 3KCMepuMeHTa

U3MepeHuit MaTepuanoB

OrlK- | Mpennaraer

1.2 | uHTEepIpeTaIuIo
COOCTBEHHBIX
OKCIIEPUMEHTOB u
PacueTHO-TEOPETHIECKUX
paboT ¢ UCHOIB30BAHUEM
TEOPETHYECKUX OCHOB
TPAJAUIMOHHBIX U HOBBIX
pas/iesioB XUMHUH

OMK- | ®opmynupyeT 3aKiIt04eHHS
1,3 | u BEIBOABI MO pe3yNbTaTaM
aHaJIN3a JIUTEPATYPHBIX
JaHHBIX, COOCTBEHHBIX
IKCIEPUMEHTAIBHBIX u
PacUeTHO-TEOPETUIECKUX
pabor XUMHUYECKOH
HalpaBJICHHOCTH.

OrK-2 CrocoOHOCTB OrlK- | Paboraer ¢ xumuueckuMu | 3HATb: OCHOBHbIE npasuna TEXHUKN
MPOBENICHUSI C 2.1 BEIECTBAMHU c | 6e3onacHOCTM U OCHOBHblE MpPUEMbl BeAeHUs
coOJroICHIEM coOIroIcHIEM HOPM | XMMWYECKOTO 9KCMEepPUMEHTA.

HOPM TEXHUKHU TEXHUKH 0€30MacHOCTH YmeTb: BbINOMHUTb OCHOBHbIE paboThbl
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6e3omacHOCTH nabopartopHoro NpakTukyma no HeopraHN4ecKom
XUMHYECKOT O 2.2. IIpoBoguT cuHTE3 BEWIECTB | XUMUWN
9KCIIEPUMEHTA, M MaTepualoB  pasHOH | BnageTb: OCHOBHbIMW nNpvemMamu nofyyYeHus
BKJIFOYast CUHTE3, MPUPOJIBI C | KONMMYECTBEHHbIX PEe3yrbTaToB B 3KCNEPUMEHTE
aHaJIM3, U3yYeHHE UCIIOJIb30BaHHEM
CTPYKTYPBI U MMEIOIINXCST METOANK
CBOWCTB BEUIECTB
Y MaTEepHAJIOB, 2.3 [TpoBoauT  craHmapTHbIC
uccle0BaHNe orepanuu JUIs
TIPOIIECCOB C UX OTIpeNIeIICHUs] XUMHUYIECKOTO
ydacTHeM u ¢azoBoro cocraBa
BEIIECTB U MaTepHalIOB Ha
UX OCHOBE.
2.4 [IpoBoautr  uccienoBaHUs
CBOWCTB BEILIECTB u
MarepuaioB c
UCIIOJIb30BaHHEM
CEpUMHOTO Hay4HOI0
obopynoBaHus
OrK-3 CriocoOHOCTh OlK- | IIpumensier Teopetnyeckue | 3HATb:  OCHOBHble  MeTOoAbl  onpeAeneHuns
TIPUMEHSTh 3.1 " nosyammupudeckie | 6asoBblX  CBOWCTB  BeLWECTB  (MSIOTHOCTW,
pacueTHo- MOJEIM TPH  pEUIeHHH | AaBfeHUsd napa, KMCIOTHO-OCHOBHbLIX CBOWCTB U
TEOPETHUYCCKIEC 3amaq XHMHYECKOH | T.4.).
METOIBI TS HaINpaBJIeHHOCTH. YmeTb: MpoOBOAMTb pacyeTbl NO W3BECTHOMY
N3y4YCHUS anroputMy C MpUMEHEeHUEeM  KOMMbIOTEPHbIX
CBOCTB BEIIIECTB Hcnonp3yer craHmapTHOE | NporpaMmma
U TIPOLIECCOB ¢ ux | 3.2 nporpaMMmHoe obecrieucHue | BnapeTb: OCHOBHbIMMU npuemamm
Y4acTHEM C npu peleHnu 3ajau | KoludecmeeHHoU  obpaboTkm  pe3ynbTaToB
HCIOJIb30BaHUEM XUMHUYECKON aKkcnepumMmeHTa
COBPEMEHHOMI HaIpPaBJIEHHOCTH
BBIYUCIIUTENbHON
TEXHUKA
OlNK-6 | CnocoGHOCTB OlK- | IIpencraBaser pe3ynbTaThl | 3HATb: OCHOBHbIE MPUEMbl NOATOTOBKU AOKMaja
MPEICTaBIIAT 6.1 paboTHl B BHAE OTYETa IO | MPU  MOMOLUN COBPEMEHHBLIX KOMMbIOTEPHbIX
pe3yabTaThI cTaHzaptHoil ¢opme Ha | Nporpamm
cBoeld paboTHl B PYCCKOM SI3BIKE. YMeTb: camMoCTOATENbHO MOArOTOBUTL YCTHOE
YCTHOM " coobLLeHne, CONpPoBOXAAEMOE Npe3eHTaumen.
MUCbMEHHON 6.2 IIpencrasnser Bnapetsb: anemMeHTapHbIMU HaBblKaMWK
¢dopme uH(opMaLUI0 XUMUYIECKOTO | CreumanucTa-goknag4vka.
COOTBETCTBUH  C COJICPXKAHUSI C  YYETOM
HOpMaMH U TpeboBaHuit
MpaBUJIaAMH, oubmuorpaduueckoit
IIPUHATBIMHA B KYJIbTYPBI
npodeccrnoHanbH
OM coo01ecTBe 6.3 IIpencraBnsier pe3ynbTaThl
paboTBl B BHJE TE3HCOB
JIOKJIaJa Ha PpYCCKOM H
AQHIVIMHCKOM ~ sI3BIKax B
COOTBETCTBUH C HOPMaMH H
MpaBUJIaMH, TMPHHATHIMUA B
XUMHYECKOM COOOIIIECTBE.
6.4. ['OTOBUT Npe3eHTAlHIO 10

TeMe paboThI u
MIPEACTaBISIET ee Ha
PYCCKOM U aHTJIMHCKOM
SI3BIKAX.




12. O6bemM gucunnnuHbI B 3a4eTHbIX eanHuuyax/yac — 540/15.

Popma NpoOMeXYTOYHON aTTeCTaLMnM (savem/sxk3amer) Ik3aMeH (1 n 2 cemecTp)

13. TpypoemkocTb No Buaam y4yebHon paboTbl

Bug yyebHor paboTbl

TpyaoemMKoCTb

Mo cemecTpam
1 2
Ne cemecTpa Ne cemecTpa

Bcero

KoHTakTHas paboTa

304 152 152

Jlekumm

186 50 50

npakTuyeckmne

B TOM ymcne: nabopartopHble

1864 102 84

KypcoBasi paboTta

CamocTtosiTensHas paborta

164 100 64

M poMeXyTo4Hada atTectauunsa

72 36 36

WNToro:

540 252 252

13.1. CopepxaHMe QUCLUMNIUHDI

n/n

HaumeHoBaHwue pasgena
ONCUMNUHbI

CopepxaHve pasgena AMCunniuHbl

1. Nekuun

1.1

BeepneHne

DopMbI CyLLIECTBOBAHUS MaTtepumn. Xummyeckast oopma OBUKEHUS, ee
ocobeHHocTu. Onpegenexve xumun. 3agadn xummn. OdLwas xumms —
TeopeTU4eckun yHaaMeHT XUMUYECKON HayKn. XUMUYECKUI U PU3NKO-
XUMWYECKMIA METObI UCCIIEfOBaHMS.

1.2

Xumuyeckass amomucmuka

ATOMHO-MOnNekynspHasa Teopusi. XuMmUyeckunin anemeHT. [1pocToe BeLlecTso.
Annotponus. asoBble 3akoHbl. Yucno Asoragpo. Monb. MonsipHast macca.
CoBpeMeHHass xumuyeckass artoMucTvka. ATOM, MOMeKyn, KpucTanm.
MonekynapHas 1 HemonekynsapHasi oopmMa kpuctannos. [NoHATHe o dase —
HOCUTEeNne CBOWCTB BELEeCTBa B KpUCTannax HEMOMNEKYNAPHOW CTPYKTYpbl.
Xumunyeckoe  coeamHeHue.  CTpykTypHble  hOpMynbl  MOMEKyn M
KpUCTannoxmMmmyeckoe cTpoeHume Bellectea. CTeXMOMETpUYECKNE 3aKOHbI U
MX COBpeMeHHasl TpakToBka. CoeauHeHWs MOCTOSIHHOTO U MEePEMEHHOro
cocTtaBa. Kpuctannoxmmmyeckoe CTpoeHne U CBoOMCTBa BellecTBa. [1oHATue
0 pedbektax Kpuctannuyeckon cTpykTypbl. Obnacte romoreHHoctn a3
nepemMeHHoro coctara. JansToHugbl 1 6epTonnuasl.

1.3

Xumuyeckasi
mepmMoOuUHaMuKa

OcHOBbI TEPMOXMMUW. JDK30 - W IHAOOTEPMUYECKME peakuun. 3akoH
JlaByasbe-Jlannaca. 3akoH [ecca. AOAMTUBHOCTbL TEMMOBbIX 3PPEKTOB B
MHOrocTagumnHbIX npoueccax. TepmoanHammnyeckme CUCTEMBI:
M30NNPOBaHHble, 3aKkpblTble, OTKPbITble. K300apHble ©  M30XOpPHble
npouecchl. TepMoguHammyeckass U TEPMOXMMUYECKass CUCTEMbl 3HAKOB.
DYHKLMM COCTOAHUA. BHYTPEHHSAS 3HEprus M aHTanbnusa. OHTanbMUMNHbIE
avarpammbl. Tennota w pabota, wnx B3aMMOCBA3b. 1-0e Havano
TepMoANHaMMKN. 3akoH COXpaHeHus1 3Heprun. Kputepum HanpaereHHOCTU
xumuyeckoro npouecca. lNpuHumn beptno-TomMnceHa, ero orpaHNYeHHOCTb.
OHTpOMMSA CUCTEMBI. 2-0€ Havano TepMoauHaMukui. PocT sHTponumn —
KPUTEPUI  HampaBfieHWss npouecca B  U30IMPOBAHHbIX  CUCTEMAX.
Cratuctnyeckasa uHTepnpeTaumnsa sHTponuu. [Buxyllas cuna npouecca B
3aKpbITbIX CUCTEMAX. DHTANbNUNHbLIA U SHTPONUIHBLIN hakTopbl. CBOGOAHAS
aHeprus [n66ca, ee ymeHblUeHWEe Mpu CaMOonpou3BOSbHbLIX MNpPoLEeccax.
CBobogHas aHeprus [enbmronbua. CTaHgapTHas cBobogHasi 3Heprus.
Mepa yctonumBocTn coeavHeHusi. CBoboaHas M CBA3aHHas 3JHeprus.
MakcumanbHasa paboTa, coBepLleHHas CUCTEMOMN.

14

XMmn4yeckasa KMHeTuKa

CKOpOCTb M MeXaHu3M XMMUYECKol peakuun. CKOpOCTb M KOHLEHTpauus
pearvpylowmx BelecTB. 3akoH JelcTByloWMX Macc. MonekynspHOCTb
peakumun. [Mopadok peakuuM ¥ MexaHusM npouecca. JiumuTupytollas




cTagus MHOrocTaguiHbix peakumm. CKOpOCTb peakuuym K Temnepartypa.
Pacnpegenenne monekyn no sHeprusam (MakcBenn, BonbumaH). OHeprus
aKTMBaLMn. AKTUBHBIN KOMMNIIEKC. YpaBHeHUEe AppeHunyca. QHepreTuyHeckuni
W QHTPONUIHBLIN YNeHbl ypaBHeHus. Katanua. KatanusaTopbl.

15

Xnmmyeckoe paBHOBeCHE

Obpatumble un Heobpatumble npoueccbl. CBA3b obpatu-mMocTM €
paBHoBecueM. NcTMHHOEe 1 noxHoe paBHoBecue. Kputepun yctaHoBneHus
paBHOBecusi peakumu. CBA3b KOHCTaHTbl M cBobogHom 3aHeprun [mb6ca.
dakTopbl, BNUAIOLLME Ha nonoxeHue pasHoBecusd. MpuHumn Jle-LWaTtense.
leTepodpasHble paBHOBecusi. [laBneHne HacbiWeHHOro napa. [lpouecchl
ucnapeHus, cybnmmaumm, kuneHusi, nnasneHuns. dasosasa guarpamMmma BoOAbl.
MpaBuno a3 [mMbbca. [lloHATME O TepmoaMHaMMKE HepaBHOBECHbIX
npoLEeccoB.

1.6

PacTteopbl

TepMogMHaAMNYECKUIA U KNHETUYECKUIA acnekTbl OPMUPOBaHKS pacTBOPOB.
Cnocobbl BbipaXKeHUs KOHLEHTpaLuyM pacTBOpoB. PacTBopeHne Kak hramnko-
XUMWYECKMI MpoLecc. OHepreTvka npouecca pacTtBopeHus. [oHsTue o6
ngeansHoM, pa3baBneHHOM U peanibHOM pacTBOpE. YCMNOBUS paBHOBECUS
a3 — paBEHCTBO XUMMUYECKNX NMOTEHLMANOB.

Teopusi  anekTponuTudeckon aumccoumauuun. CTeneHb WM KOHCTaHTa
anccoumaumn. 3akoH passegeHus OctBanbga. OCHOBbI TEOPUU CUMbHBIX
anekTponuToB, oOOpa3oBaHMe WOHHbIX nap. Kaxywaaca creneHb
anccoumaummn. AMgoTepHble anekTponutel. Juccounaumst MHOrOOCHOBHbIX
KMCINOT, MHOTOKUCITOTHBIX OCHOBaHWI, conen. CoBpeMeHHbIE TEOPUU KUCMOT
n ocHoBaHui. ConbBocuctembl. [lpOTOHHAst WM 3MEKTPOHHas Teopuu.
MoHHOe npousBeneHne Boabl. BogopogHbit nokasatenb. KucnoTHo-
OCHOBHble MHAUKATOPbl. NOHHbIE B3aMMOAENCTBUS B XMOKUX pacTBOpax.
OOMeHHble peakuun mexay uoHamu. O6paTumble KM HeobpaTumble
npouecchl. Peakuun HenTpanu3aumm u rmgponmnsa. CteneHb M KOHCTaHTa
rmagponu3a. [ponsBegeHme pacTBOPMMOCTU. JMEKTPONM3 pacrniaBoB WU
BOAHbIX PacTBOpPOB conen. VIHepTHble U akTUBHbIE 3nekTpoAabl. MNoTeHuman
pasnoxeHwus. AsneHne nepeHanpsXeHus. 3akoH dapages.
OneKkTpoxnmmu4eckas Kopposms MeTannoB. TeBepable pacTeopbl. [BuxkyLias
cuna obpasoBaHua TBepAbIX pPacTBOPOB. Tunbl TBEpAbIX pPaCTBOPOB.
TBepAable pacTBOpbI 3aMeLleHus. YcnoBust 06pa3oBaHnst HEOPraHUYeCKMX
TBEpPAbIX PacTBOPOB 3aMelleHus. [lpouecchbl ynopsigoveHuss B TBepabiX
pacTBopax. TBepable pacTBOpbl BHEAPEHWS, BbluMTaHMs. PacTBopbl
TBepAble, Xuakme w rasoobpasHele. OnpepeneHne pacTBOPOB KaXgoro
KOMMOHEHTa B COCYLLECTBYOLUX hasax.

»Knokne pactBopbl. [lpupoga xupkoro coctosHus.  KonnuraTvBHble
CBOMCTBa uWAeanbHbIX pacTeopoB. [aeBneHve napa. 3akoH Payns.
Kpnockonusa n abynnmockonus. Ocmoc. OcmoTudeckoe gasneHue. 3akoH
BaHT - Nodbda.

OKucnnTenbHO-BOCCTAaHOBUTENBbHbIE peakumm. HanpaBneHHOCTb
NpoLEeCCOB, CBA3aHHbIX C Nepefavyen dNeKTPOHOB. DNEKTPOXNUMUNYECKUI PAS
HanpsbkeHMn. PaBHoBecMe Ha rpaHuue metann - pactBop. CTtaHgapTHble
3NEeKTpOoAHble MoTeHuMansl W cBobogHas 3Hepruss [unbbca. JMC
ranbBaHM4YeCcKoro anemeHTta. YpaBHeHue HepHcTta. MeToabl ypaBHMBaHMWS
OBP: anekTpoHHOro 6anaHca, MeTof Nonypeaxkuun.

1.7

OnemeHTbl PU3NKO-
XMMWUYECKOro aHanmaa..

PU3NKO-  XMMUYECKUA aHanM3 Kak OOWH U3  OCHOBHbIX MEeTOJOB
nuccrnefoBaHusa B3auMOAENCTBUS B TBepaoM Tene. [NpaBuno ¢as u ero
BbIBOL Ha OCHOBE paBEHCTBA XMMMWYECKUX MOTEHLMANOB  KaXXO4oro
KOMMOHEeHTa B cocyuecTBytowmnx dasax. [puHUMNbl  HenpepbiBHOCTU
cootBeTcTBUA( kKoppensauumn) H.C. KypHakoBa.

das3oBble  AvarpaMMmbl  ABYXKOMMOHEHTHbIX  CUCTEM. OBTEeKTMKA.
MepuTekTnka. HeorpaHnyeHHass pacTBOPMMOCTb B TBEPAOM COCTOSHMM.
OrpaHnyeHHass pacTBOPUMOCTb B TBEPAOM COCTOSHUM  (3BTEKTUKA,
NnepuTeKTUKA).

das3oBble  guarpamMmbl  OBYXKOMMOHEHTHbIX  cucteM. O6pasoBaHue
XUMUYECKUX COEOUHEHWA B [ABYXKOMMOHEHTHbIX cucTemax. XapakTtep
nnaBneHnss CoeauHEHWN: [OUCTEKTWKa, nepuTekTuka. HectexnomeTtpus
coeanHeHun. [llpupoga xuMmyeckonm CBA3M U WMpuMHa  obnactm
romoreHHocTn. CoOBpeMeHHble npeacTaBneHns O  AanbToHugax U
G6eptonnuaax. CuHryndpHas Touka. PasoBble AuarpamMmbl UM KpuBble
oxnaxaeHus cnnasoB. [luarpammbl cocTaB- cBOMCTBa. 3akoHbl KypHakoBa B
MeTanIM4yeckmx cuctemax.




1.8

OnemeHTapHble
npeacTaBneHns o
CTPOEHUN atoma 1
COCTOSIHUW 3NEKTPOHOB B
aTome

Passutne npencraBneHnn o CTpoeHun atoma. BonHoBas npupoaa
anekTpoHa. BonHoBas byHKUMA U BOSIHOBOE ypaBHeHue. PaguanbHas u
yrnoBasi COCTaBNSAlOLWME BOMHOBOW (PYHKUMW. JHeprus, pasmep WU
HanpaBfeHHOCTb ANeKTPOHHbLIX 0bnakoB. KBaHTOBbIE Yncna.
MHOroanekTpoHHole  atombl. [lpyHuUMNbl M NpaBuna  3anofiHeHUs
3NeKTpoHaMM aToOMHbIX opbutanen. [MpuMHUMN MUHMManNbHOW 3Hepruwu,
NPUHLAN Maynw, npasumio lNyHaa. CoBpemeHHas TpakToBKa
nepuoamnyeckoro  3akoHa. 3aKOHOMEPHOCTU  U3MEHEHUSI  OCHOBHbIX
napameTpoB aTtoma (aTOMHbIX PagnycoB, SHEPTUIN MOHU3aLUN N CPOACTBA K
9MNEKTPOHY) B Nnepuogax v rpynnax. 3HayeHme nepuogunyeckoro 3akoHa.

1.9

Teopna XMMN4eCcKon cBA3n

PasBuTne npegcraBneHnin 0 XMMUYECKOW CBA3W. BaneHTHOCTb M cTeneHb
OKUCTIEHUSA. OcHoBHbIE XapakTepuCcTnKn XUMMUYECKOM CBA3N.
dPeHoMeHOoornyeckMe Teopun MOHHOM U koBamneHTHon cBasn (Koccens,
Jlbtonc). WNoHHas cBA3b M ee CBOWCTBA: HaMpaBfeHHOCTb WU He
HacbllaeMocTb. Mopgenb «4MCTOM» MOHHOW CBSI3W B TBEPAOM Tere.
MpenMMyLLEeCTBEHHbIV BKMaa WOHHOW CBA3M W KOOPAMHALMOHHbIE 4ucna
aTOMOB B MOHHbIX KpucTannax.

KoBaneHTHasa cBs3b. BonHoBas npupoga koBaneHTHOM cBsA3W. MeTtog
BaneHTHbIX CBA3en. HanpaBneHHOCTb, HACLILAEMOCTb M NONAPU3YEMOCTb
KoBaneHTHoW cBs3n. BonHoBas  npupoda koBaneHTHou cBaAsn. MeToa
BaneHTHbIX CBA3en. HanpaBneHHOCTb, HACbILAEeMOCTb U NONAPM3yeMoCTb
KoBaneHTHon cBA3W. KoopaAnHaLMOHHbIE YMcna B KOBANEeHTHbIX KpucTannax.
Cnoco6bl nepekpbiBaHMSA 3NIEKTPOHHbIX 06nakoB. KpaTHble cBA3W.

MeToq BaneHTHbIX cBsidei. MexaHn3ambl 06pa3oBaHUsl KOBANIEHTHOW CBA3WN.
[MbGpugHble BonHoBble yHKUMW. Tunbl rMOpuau3aumMm u reoMeTpusi
mMonekyn. [OHOpPHO- aKuenTOpHbI MexaHu3m obpa3oBaHUsi KOBANEHTHOW
cBA3n. MakcumanbHasi  BaneHTHOCTb  (KOBaneHTHOCTb)  3JIEMEHTOB.
lMonsipHOCTbL KOBaneHTHOM CBSA3M W MOMEKynbl B LEenoM. [OunonbHbIN
MOMEHT. HepocTtaTkm MeTofa BaneHTHbIX CBA3EN.

MeTog monekynsipHbix opbutanewn. MNpubnumxenune JIKAO. OHepreTuyeckue
anarpaMmmbl  MPOCTENUNX  TOMOSAEPHBIX  MOMeEKyn,  obpas3oBaHHbIX
anemeHTamm 1 un 2-oro nepuogoB. [lopsagok CBA3W, MarHuUTHblE W
ONTUYEeCKMe CBOWCTBA. JHepreTnyeckue  aumarpaMmmbl  NPOCTEMLLMX
reteposifepHblx monekyn (HIM, H,O, NH3).

BogopogHasi cBsaA3b. [Npupoga ee obpasoBaHus. MexmonekynspHas u
BHYTPUMOINEKynspHass BoAOpOoAHasi CBA3b W ee BNUSHWE Ha CBOWCTBA
mornekyn. Cunbl BaH- gep- Baanbca. OpueHTaumoHHoe, UHOYKLMOHHOE U
AnCcnepcuoHHoe B3anmoaencTeme.

MeTannuuyeckasd CBA3b M e€e Mpupoda: MHOrMOLEHTPOBOCTb, AeUUUT U
obollecTBneHne aSnNekTpoHoB B kpuctanne. CBoWcTBa MeTannmMyeckom
CBSI3U: HeHanpaBfleHHOCTb W HeHacblWwaeMocTb. PasmepHbii daktop u
KOOPAMHALMOHHbIE 4YMCria B MEeTannuMyecknx Kkpuctannax. [noTHble u
NNOTHeNWne ynakoBkM aTOMOB B MeTannuyeckux kpuctannax (OUK, MUK,
IM1Y). KoBaneHTHO- MeTannnyeckasi CBA3b B NepexogHbiX MeTannax

1.10

KomnnekcHble
coeaNHEeHns

CoBpeMeHHble MpPeACTaBMeHUST O XMMUYECKOW CBSA3M B KOMMJIEKCHBIX
coeguHeHusax. MeTop BaneHTHbIX CBsI3eil, BO3MOXHOCTM MeToga. Teopus
Kpuctannuyeckoro nonsi. CummeTpuss d-opbutanei. OHepreTMyeckoe
pacwenneHve d-opbuTane B OKTa’3gpuvYeckoM,  KBagpaTHOM U
TETpasgpuvyeckoM Mosie NUraHgoB. JOHeprusi pacliensieHuss U 3Heprusi
cnapvBaHus. MarHuTHble M ONTUYECKMEe CBOWCTBA KOMIMIIEKCOB U MO3NLIMM
TeopuM Kpuctannuyeckoro nong. oHATME O Teopuu nons NUraHOoB.
(meTog MONEKYNSAPHbBIX opbuTanen). 3aceneHune 3NEeKTpoHaMm
3HEpreTM4ecKkMx YpPOBHEN B  OKTAdAPUYECKUX, TETPasgpuyveckmx W
NIIOCKOKBaApaTHbIX koMnriekcax. CnekTpoXuMmMYecknin psg n p-CcBa3biBaHNE
nUraHgoB.

111

lMepuoanyecknm 3aKOH Kak
OCHOBAa XMMWNYECKON
cUcTeMaTuKu

OTanbl pasBUTUS NEPUOANYECKOrO 3akoHa. lMepuoamyeckas cuctema Kak
maTpuua. lMprMHUMN MHBapUMaHTHOCTU MOSIOXEHUs anemeHTa. [Mepuoabl u
rpynnel. [pynnoBas n TunoBas aHanorns. Tunnyeckune anemeHTbl. [onHble
W  HenomHble 9rneKkTpOHHble aHanoru. BTopuyHass ©  BHYTPEHHsS
NepMOANYHOCTb U NX NPOSABMEHME B N3MEHEHUAX OpbuTanbHbIX paanycos U
noTeHumanoB uoHM3aumn. [opusoHTanbHaa aHanorus. [QuaroHanbHas
aHanorusa. Knaccudukauua  XUMUYECKMX  SMEeMEeHTOB Mo Tuny W
3aCeneHHOCTN 3NeKTPOHHbIX opbuTtanen. MNMonyanuHHasa 1 AnnHHas opmbl
nepuognyecKkon CUCTEMBI.
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Xumnga 1Bepaoro
COCTOSHUSAL.
MeTannoxumus

Xumus TBepaoro coctosiHms. OcobeHHOCTU TBEPAO0ro COCTOSIHUS BELLEeCTBa.
Kpuctannuueckoe, amopdHoe n cTeknoobpasHoe cocTosHue. [oHaTne o
30HHON Teopuun. BaneHTHasd 30Ha M 30Ha npoBoAMMOCTU. OcCoBeHHOCTM
nonynpoBOAHMKOBOrO COCTOSIHUS BewectBa. CobcTBeHHass M npuMecHas
npoBoaMMOoCTb. Kputepun n npeackasaHne nonynpoBogMMOCTH.
MpeBpalleHnss B TBEPAOM COCTOSHWW: HEYNopsaoYeHHble  TBepable
pacTtBopbl, coeauvHeHuss KypHakoBa, dasbl JlaBeca, asbl BHeapeHus,
3NEeKTpOHHble coeamHeHus KOm- Posepu, BaneHTHO-  XuMMyeckue
coeinHeHus
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MpocTble BelllecTBa Kak
roOMOaTOMHble
coefIHeHNs

XUMMYeckoe W KpUCTanNOXMMUYECKOe CTPOEHUE MpPOCTbIX BELLECTB.
MeTannbl 1 HemeTannbl B nepuogndeckon cucrteme. paHuua LnHTnA.
dusmyeckne CBONCTBA NPOCTbIX BELLECTB. XMMUYECKME CBOWMCTBA MPOCTbIX
BewlecTtB. OcobouncTble BelwecTBa. HoBble HanpaBneHnss B COBPEMEHHOM
MaTepunanoBedeHN C UCMOJb30BaHMEM MPOCTbIX BELLIECTB.

1.14

BbuHapHble xMMHU4eckme
CoeuHeHuns

Knaccudmkaumss GUHapPHbIX XUMUYECKMX COeAUHEHUN. W303MeKTpOHHbIe
psgbl. IameHeHne xapakTepa CBSI3M U TuMa KpUCTanIMYeckon CTPYKTYpbl B
N303MEKTPOHHbIX psigax. MoCcTOAHCTBO M NepeMeHHOCTb cocTtaBa. Okcnapl.
BopopogHble  coeguHeHuns. [anoreHmabl. [HukTOreHuasl. Kapbuabl,
cunnungpl, 6opuabl. IHTepmeTannnyeckue coeguHeHns.

1.15

CnoHble XuMnyeckue
coeiHeHNns

CnoxHble xumnyeckue coegmHeHus. Nx knaccudukauua. M'mapokenapl Kak
Xapakrepuctudeckme coegnHeHus. CoBpeMeHHas KoHuenunst gopMynbHOro
coctaBa rMapokcnaoB. KMCMOTHO - OCHOBHble cBomcTBa. AMMOTEpPHOCTb
rmgpokcngoB. OKMCNUTENbHO-BOCCTAHOBUTENBHbIE CBOWCTBA MMOPOKCUAOB.
Conu kucnopogocogepawmx kncnot. KomnnekcHble coeanHeHus.

1.16

Bopopoga, Boaa,
OvHapHble BOOOPOAHLIE
coefuHeHns

Bogopoa. YHukanbHOe MonoxeHwe BOAOpoAa B MEPUOONYECKON CUCTEME.
M3oTonbl Bogopoaa. AToMapHbIi U MONeEKynapHbli Bogopoad. dusmnyeckme m
XMUMWUYECKME CBOWCTBa BoAopoAa. [vapuabl M BOOoOpOAHble COEAVMHEHWS
anemeHToB. lMonyyeHve Bopopoda KomnnekcHble coeQuHEHUSA. CBOWCTBA
Bogopoaa. 'maopwuabl u BOOOPOAHbIE COEAMHEHUS 3reMeHTOoB. onydeHue
Bogopoaa KomnnekcHble coeanHeHns. Boaa.

1.17

OnemeHTbl
| rpynnel MC

OcobeHHocTn nuTus. MpupogHble coeguHeHUs 1 nonyyeHus. dusmndeckue u
XUMUYECKMe  CBOWCTBA. XapakKTepuUCTUYeCKMe  COeAMHEHUs  JUTUS.
CoegunHeHna nutma ¢ gpyrmmun - HemeTtannamu.  Conm KMCROT.
MeTannoxumna. Xapaktepuctuka anemeHtoB | A -rpynnbl. [NpupogHble
COeAMHEHMS W MOMy4vyeHue LWernoYHbIX MeTannoB. dusmyeckne un
XUMUYECKME CBOWNCTBA. XapakTepuctudeckme coegmHeHusi. CoeanHeHus ¢
apyrumu HemeTannamu. Conu Kucnopogocodepxaliux — KUCHoT.
MeTtannoxumus.

Xapaktepuctuka anemeHTtoB | B - rpynnel. [NpupogHble coegnHeHus U
nonyyeHne  metannoB. dusmdeckne U XUMUYECKMEe  CBOWCTBA.
Xapaktepuctuyeckme coeauHeHus. CoeguHeHua ¢ HemeTannamu. Conwu
Kncnopogocogepxalux knucrnot. Metannoxmmums

1.18

AnemMeHTbI
Il rpynnel MNC

OcobeHHocTn  Gepunnusa. [lMpupogHble COEOUHEHUS W MONydeHue.
dusmyeckne M xmMmMyeckume cBonctBa Gepunnus. XapaktepucTudeckune
coeanHenus. CoegmHeHnsa ¢ HemeTannamn. Conu KMCNopoao-coaepXKaLmx
KMCIOT U KOMMJIEKCHbIE coefuHeHnsa. MeTtannoxummus 6epunnus.
OcobeHHOCTM XUMUM  MarHuga. Puanyeckme WM XMMUYECKME CBOWCTBA.
Xapaktepuctudeckune coeguHeHus. [BonHble conu. LLeHuTsl. Komnnekcobl.
CoegnHeHusa ¢ HemeTannam. MeTannoxmmmusa marHusl.

XapakTepucTuka aNnemMeHTOB noAarpynnbl Kanbuus. Xapaktepuctunyeckue
coeanHeHus. Conu kucnopogocoaep X allimx KUCNOT N KOMMNIEKChI.
Xapaktepuctuka anemeHtoB Il B-rpynnbl. dusmyeckne u XuMmyeckue
CBOWCTBaA. XapakTepuctunieckme coeiHeHus1. CoeaunHeHus c
HemeTannamu. Conu KucnopogocoepXallimx KACNOT U KOMMMEKCHbIe
COeaMNHEHMs.

1.19

OnemMeHTbl
Il rpynnel MC

OcobeHHoCcTM xumumn Gopa. [MpupoaHble COegVHEHUS U MOofydeHue.
dusmdeckne n  XUMMYECKME CBOWCTBaA ©Oopa. XapakTepucTuyeckue
coeanHeHusi. bBopHble kmcnotel. bypa. CoeguHeHuss c  gpyrumm
HemeTannamu. Comnm KncnopogocogepXawmx KACAOT U KOMMIIEKCHbIE
coeguHeHuns. CoegnHEHNs1 HU3LWINX CTeneHewn okucneHms. Metannoxmmus.

Xapaktepuctnka a3neMeHToB noarpynnbl ckangus u P33. [MpupopgHble
CoefMHEeHMs 1 Nony4YyeHne metannoB. PrU3nyeckne n XMMMYeckne CBONCTBa.
Xapaktepuctuyeckme coefmHeHus. Conm Kncnopogoconepkalunx KUCnoT u
KOMMNJIEKCHbIE coeanHeHns. MeTannoxumus.




1.20

OnemeHTbl
IV rpynnel MC

OOwasn xapaktepuctuka asnemeHtoB |V rpynnbl. OcobeHHOCTM XUMUK
yrnepoga. Yrnepog B npupoge. dusmyeckme M XMMUYECKMEe CBOWCTBA
yrnepoga. Xapakrepuctnyeckne coeamHenus. Okeugpl yrnepoga. YronbHas
1 TuoyronbHas kucnotbl. HagyroneHble kncnotel. KapbamumHoBas kucnorta.
MouyeBuHa. CoeavHeHns ¢ gpyrumu Hemetannamu. Cepoyrnepoa LimaH.
LinaHoBogopoa u cuHuneHasa kucnota. [anoreHouvanugbl. LinaHamug.
LinaHoBas kucnota n ee nsomepHoie hopmbl. PogaHosogopon. PoaaH.
OcobeHHOCTM XxuMUKM KpeMHus. [lpupoaHble cOeauMHEeHUs U nonydeHune
KpPEMHUSI. dusmnyeckne n XUMmnyeckmne cBonCTBa KpEMHMS.
Xapaktepuctunyeckme coeguvHeHunst. Okcuabl  KpemHus.  KpemHueBble
kncnotbl. Cunadbl. [anoreHngbl kpemHus. KpemHedTopucTtoBO4OPOAHAS
kncnota. CoeguHeHuss € ApyrMMyM  HemeTamnamu. HwuTpug KpemHus.
lMpocTble M cnoxHble cunukatbl. Antomocunukatel. Ctekno. Curtannbl.
MeTannoxummnsi KpeMHUs1.

Xapaktepuctuka anemeHTtoB IV A-rpynnbl. [pupogHble coeavHeHust u
nonyyeHne repMaHus, onoea U CBMHUA. Du3MYECKMe U XUMUYECKME
CBOMCTBA. XapaKTepUCTU-YEeCKUe  COEOUHEHUSs U COEOVHEHUs ¢
HemeTannamu. Conu  kucnopogcogepxawmx  kucnot.  KomnnekcHble
coeanHeHus.

OOwan xapaktepucTMka 9neMeHTOB noarpynnbl TutaHa. [lpupogHbie
coeuHeHMs UK nomnydyeHve. Pu3nyeckne U XMMUYECKME CBOWMCTBA.
Xapaktepuctunyeckme coeguHenunsi. CoeguHeHust ¢ HemeTannamu. Conwm
KncrnopogocoaepXalumnx KMCHOT. KomnnekcHble COeOUHEHMS.
MeTannoxumusi aNeMeHToB NOArpynnbl TMTaHa.

1.21

OnemeHTbl
V rpynnsl M1C

Xapaktepuctuka anemeHToB V rpynnel. OcobeHHOCTM Xxumnm a3oTta. A30T B
npupoae n ero nonydveHve. Pusmyeckne M xMMMYecKMe CBOMCTBA asoTa.
BogopoaHble coeguHeHnss asoTa. KucnopogHble coeguHeHus asoTa.
CoeﬂVIHeHI/IH C ApyrmMmun HemeTannamu. COG,D,I/IHeHI/IH C MeTannamu.
OcobeHHocTn xumumn chocdopa. lNMpupoaHble coeanHeHWs U MosydeHune.
dunanyeckne N XMMUYECKMe CBOWCTBA. XapaKTepUCTUYECKne COeAUHEHWUS.
Oxkeunpabl hocopa. docchopconepalime KUCnoTebl U ux conu. CoegnHeHus
docopa ¢ Hemetannamu. docdoHutpunxnopug. CoeavHeHns C
meTannamu.

Xapaktepuctuka anemeHtoB V A-rpynnbl. [MpupogHble COeAMHEHUs K
nonydyeHune. lNpocTble BelwecTBa, (buanyeckne M XUMUYECKMe CBOWMCTBA.
Xapaktepuctu-yeckue coegnHeHus. CoeamHeHus ¢ Apyrumm HemeTtannamu.
Conu  kncnopogocogepxawmx — KAcnoT. KomnnekcHble — coeduHeHus.
MeTannoxumusa.  XapakTepucTvka 3fIeMeHTOB MoArpynnbl  BaHagus.
lMpupoaHble coeavHeHuss W nonyydeHne. Pusnyeckne M  XumMudeckue
CBOWCTBa. Xapakrepuctuyeckme coeavHe-Husa. CoeauHeHus ¢ Apyrumu
HemeTannamu. «AJT» -coeanHeHunsa BaHagusa. Conm KMcnopogocoaepxalinx
KUCNOT W KOMMJIEeKCHble CcOoeaAUHEHUA. MeTtannoxumusi anemeHtoB V B-
rpynnebl.

1.22

OnemeHTbl
VI rpynnbl MNC

Ob6uwas xapakrepucTtuka anemeHtoB VI rpynnel. Ocobas ponb kucnopoga B
xumumn. Kucnopog B npupoge u ero nonydeHue. O30H. dusunyeckne u
XuMmyeckme  cBoucTBa  kucrnopoga.  Okemabl  MeTannos.  Okcuabl
HemeTannos. [epokcnael, cynepokcuapsl 1 0o3oHuAbl. [Nepokena Bogopoaa.

OcobeHHocT xumun cepbl. [MpupoaHble COeaMHEHUS U NOfy4YeHue.
dusnyeckne ©n  XMMUYECKME CBOWCTBa Cepbl. XapakTepucTuyeckue
coeauHenmns. Okcuabl. KucnoTel, codepxalime cepy, W WX COMW.
CoepaunHeHuns cepbl ¢ Apyrumu HemeTannamu. Cynbduabl 1 nonucynbduab
meTannos. NonucynedaHsl.

Xapaktepuctnka snemeHTtoB VI A-rpynnel. [MpupoaHble coefuHeHusa wu
nonyyeHve ceneHa wun Tennypa. [lpocTele BewecTsa, U3NYeckue wu
XMMUYECKME CBONCTBA. XapakTepuctuyeckme CoOeANHEHN U COnu CeneH — u
Tennypcogepxawmx kucrnot. CoeavHeHuss € APYrMMM  HemeTannamu.
KomnnekcHble coeanHeHuns. CoeamHeHus ¢ meTannamu.

XapakrepucTvka dneMeHToB NoArpynmnel Xpoma. NpupogHble coeanHeHus 1
nonyyeHne  mMetannoB.  du3nYeckMe U XMMWUYECKME  CBOWCTBA.
XapakTepucTu-4eckne coemHeHus: okeuabl 1 rmgpokenasl. CoeamHeHus c
apyrumm - Hemetannamu.  ConuM KMCNOPOACOAEPXalMX  KMCNOT U
KOMMrekcHole coeauHeHus. Knactepol monubgeHa w  Bonbgdpama.
MeTannoxumus.

1.23

AnemMeHTbI

Obwasn xapaktepuctuka snemeHtoB VII rpynnbl. OcobeHHOCTM dTOpAa.
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VII rpynnel MNC

OdpekT obpaTHOro akpaHnpoBaHusi. MNprupoaHble COEQUHEHNST U NOJTyYEHNE
dTopa. dTopmna Bogopoda m ropuabl metannoB. CoeguHeHust topa ¢
HemeTannamm.

OcobeHHOoCTM xmMnn xnopa. NpupogHele coeguMHeHUsa 1 nonyveHne xnopa.
dusnyeckne " XUMU4eckmne CcBOWCTBA. Mpponutnyeckoe
ONCNPONOpPLMOHUPOBaHME. XapakTe-pucTudeckne CoeauHEHUss U Conu
XIIOpcoAepKaLLnx KUCIOT.

XapakTepucTuka  9nemeHTOB  noarpynnbl  mapradHua.  [lpupogHble
COeANHEHMs 1 nonyyeHne metannos. Pusnyeckme n XMMmMyYeckne CBOMCTBA.
Xapakrepuctu-4yeckue coeguHeHus c HemeTannamu. Conu
KucrnopoacoaepXatmx Kucnot " KOMMNIIEKCHbIE coefMHeHMS.
MeTannoxumus.

1.24

OnemeHTbl
VIl rpynnel NC

Xapaktepuctuka oanemeHtoB VI rpynnbl. OnemeHTtbl  VIIA rpynnbi.
OcobeHHOCTHM renusa 1 HeoHa. VIHepTHble 1 BGnaropoaHbie rassl B NpUpoOAE.
dusmdeckne ceowictBa OnaropoaHbix rasoB. KnartpaTtbl. BaneHTHo -
XUMUYECKMe coeamHeHus GraropofHbix rasos. Ponb xumumn 6naropogHbix
rasoB B pa3BuTuun nepuoamyeckon cuctemsl [1.. MeHgeneesa.
XapakTepucTuka aneMeHToB Tpuagbl xenesa. [NpupogHble coeguHEeHUsa u
nonyyeHue xenesa, kobanbta n Hukens. MNpocTelie BelwecTBa. Pusnyeckme
N XUMUYECKME CBOWCTBA. XapaktepucTuyeckue coegnHeHus. KapboHunbl
anemMeHToB Tpuagbl xenesa. Mertannoxumua. YepHas meTtannyprus.
YyryHbl 1 ctanu.

Xapaktepuctmka nnatuHomaoB. [MpupogHble COoeaMHEHWd, NOonyvYeHue u
acddumHax nnatMHoBbLIX MeTasnnoB. [lpocTble BelwectBa. dusndeckne u
XUMUYECKME CBOWMCTBA. XapaKTepuctudeckne coeamHeHusi. CoeamHeHus ¢
HemeTannamu. ConM  KUCNOpOACOAEPXAaLMX KUCNOT W KOMIMJEKCHbIE
coeguHeHuns. Ponb 1M 3HayYeHWe NNaTMHOMAOB B CTAHOBMEHUU U Pa3BUTUMU
XUMUW KOMMMEKCHbIX coeanHeHnin. MeTannoxmmms.

1.7

AnemeHTbl un3mnKo-
XMMUYECKOrO aHanmaa..

DU3MKO-  XMMWYECKUI aHanmM3 Kak OAMH U3  OCHOBHbIX METOO0B
uccrnegoBaHns B3auMogencTeus B TBepaoM Tene. [lpaBurno a3 u ero
BbIBOL Ha OCHOBE paBeHCTBa XUMWYECKUX MOTEHUManoB Kaxgoro
KOMMOHEHTa B cocylecTByoWnX asax. [MpuHUUNGLI HenpepbIBHOCTU
cooTBeTCcTBUA( Koppensaumm) H.C. KypHakoBa.

®da3oBble  AvarpamMmmbl OBYXKOMMOHEHTHbIX  CUCTEM. OBTEKTUKA.
MepuTtekTka. HeorpaHnyeHHas pacTBOPUMOCTb B TBEPAOM COCTOSAHUMW.
OrpaHnyeHHas pacTBOPUMOCTb B TBEpAOM COCTOSAHUM  (3BTEKTUKA,
nepuTeKTUKa).

dPasoBble  AMarpammbl  OBYXKOMMOHEHTHbIX  cuctem.  O6GpasoBaHue
XUMUYECKUX COeOUHEHWA B [ABYXKOMMOHEHTHbIX cucTemax. XapakTtep
nraBneHnss COeaUHEeHUN: OUCTeKTUKa, nepuTekTMka. HectexnomeTtpus
coeanHeHun. [llpupoga XMMMYEcKOW CBA3M U WMpuMHa  obnactm
romoreHHocTn. COBpEMEHHbIEe nNpeacTaBneHnss O  AanbToHugax U
G6eptonnupax. CuHrynapHas Toyka. PasoBble auvarpaMmbl U KpuBbIE
oxnaxgeHusi cnnaesoB. [JuarpammMbl COCTaB- CBOMCTBA. 3akoHbl KypHakoBa B
MeTannn4eckux cuctemax.

2. lNpakTnyeckue 3aHATUA (HeT)

3. llabopaTopHble 3aHATUSA

3.1

XumMmnyeckas aToMUcTuKa

OnpepgeneHve MossipHOV Macchl HEM3BECTHOrO MeTasna

3.2

XnMunyeckasi KUHeTuka

OnpepeneHne CKOPOCTU XMMUYECKOW peakumMm U ee KOHLEHTPaLUOHHOW ”
TemMnepaTypHON 3aBUCUMOCTHU.

3.3.

Xummyeckoe paBHOBECHE

Xummyeckoe paBHOBECKUE U cnocobbl ero cMeLeHns

3.4

PacTtBopbl

O6ume cBoncTBa PacTBOPOB

3.5

PacTtBopbl

Mmpgponus

3.6

PacTtBopbl

OKMcNUTENbHO-BOCCTAHOBUTENBbHLIE peakuun B pacTtBopax

3.7

OnemeHTsl la rpynnsl MNC
(KOTPOTKMI BapuaHT)

OnemeHTol la rpynnel MNC (KOTPOTKUIA BapmnaHT)

3.8

OnemeHnTsl lla rpynnel MC
(KOTPOTKMI BapuaHT)

OnemeHTbl lla rpynnel NC (KOTPOTKUIA BapyaHT)

3.9

OnemeHnTsl llla rpynnel MC
(KOTPOTKMI BapuaHT)

OnemeHTbl llla rpynnel MC (KOTPOTKWUIA BapuaHT)

3.10

OnemeHThl IVa rpynnsl [1C
(KOTPOTKMI BapuaHT)

OnemeHTbl IVa rpynnsl [C (KOTPOTKUA BapyaHT)

3.11

A3oT BogopoaHble

A30T BogopoaHble coeuHeHNst a3oTa




coegnHeHna asoTa

3.12

A3soT1 KucrnopogHble
COeVHEeHMs a3oTa

A3oT1 KucnopogHble coegmMHeHnst asoTta

3.13

OnemeHTbl Va rpynnsl NC
(KOTPOTKMIA BApUaHT)

OnemeHTbl Va rpynnbl INMC (KOTPOTKMIA BapuaHT)

3.14

Xnumms Kncnopoaga

Xummns Kncriopoga

3.15

OnemeHTbl Via rpynnsl MNC
(KOTPOTKMI BapuaHT)

OnemeHTbl Via rpynnbl MNC (KOTPOTKWIA BapmnaHT)

3.16

OnemeHTbl Vla rpynnsl [1C
(KOTPOTKMI BapuaHT)

OnemeHTbl Via rpynnsl [C (KOTPOTKUA BapyaHT)

3.17

OnemMeHTbl ceMencTea Tpuag

OnemeHTbl CEMeNCTBa Tp1aa

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

HavnmeHoBaHme Tembl
CamocTogTtenbHas
n (pasgena) gucumninHbl Jlekumn JTabopaTtopHble Bcero
paboTa
1 | BeegeHwve > i 4
2 | XuMmndyeckast aToMUCTUKa 2 8 16
3 | Xumunyeckas > 8 10 20
TepMoavHamuka
4 | Xvimudeckasa KMHeTuKa 2 8 10 20
5 | Xumunyeckoe paBHoBecue 2 8 10 20
6 | PactBopbl 12 16 18 46
7 | CTpoeHune atoma u
MNepuoandeckunt 3akoH [.U. 6 10 16 32
MenoeneeBa
8 | Teopnsa XMMNUYECKOM CBA3K 10 6 18 38
9
Xvmunst TBEpAOro COCTOSIHUSA. 8 8 18 36
MeTannoxmmms
10 | KomnnekcHble coeanHeHnst 8 12 18 38
11 | Mepnoanyecknii 3aKoH Kak
OCHOBa XMMMYECKON 2 6 6 14
CUCTEMATUKN
12 | MNpocTble BellecTBa Kak > 6 6 14
rOMOaTOMHbIE COEAUHEHNS
13 | BUHapHbIE XMMUYeCKMe 4 6 6 18
coeavHeHus
14 | CnoxHble XMMmUyeckne 4 6 3 18
COeaUHEeHUs
15 | Bogopoa, Boga, Nepeknchb 5 6 6 14
Bogopoaa
16 | OnemeHThl | rpynnel MC 2 6 12 20
17 | OnemenTsbl Il rpynnbl MC 2 6 10 18
18 | OnemenTol I rpynnbl MC 4 6 10 20
19 | OnemeHThbl IV rpynnbl MNC 4 6 14 26
20 | OnemeHTbl V rpynnel M1C 4 6 14 28
21 | QnemeHTbl VI rpynnel 11C 4 6 12 24
22 | QnemeHTbl VI rpynnel NC 4 6 12 22
23 | OnemeHThl VIl rpynnel MNC 4 6 12 22
24 | PagnoakTuBHbIe U
CUHTE3UpOBaHHbIE 2 2 8 12
9NeMeHTbl
UToro: 100 204 128 504
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14. MeToaun4yeckue ykasaHus ans oby4arowmxca Nno OCBOEHUK AUCLIUNTIUHbI
PaboTa c npeseHTaUusMK, BbINIOXEHHbIMU Ha caiTe B paGoder rpynne Ons cTydeHToB | Kypca no
Gonbluen YacTu pasgenos gaHHoro kypca. https://vk.com/club186352798.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDI

a) OcHoBHas nuTepaTypa:

Ne n/n UcTouHuk

lNonyapos E. . Obwas xumus (usbpaHHble enasbl): yyebHoe nocobue / E. I'. ['oH4apos,

1 fO. I'1. AgbuHoeeHos, A. M. Xosus, - N30-80 BopoHexckozo [ocydapcmeeHHO20 yHuU8epcumema,
2010e. — 404c.
TeopemuyecKkue 0CHO8bl Heop2aHU4YecKol xumuu: y4ebHoe nocobue / E. I'. loH4Yapos,

2 1O.11. AdbuHoeeHos, B. HO. KoHdpawuH, A. M. Xosus :BopoHex; N3damenbckuli om BI'Y
2014e. — 589 c.
KonOpawuH B. KO. Teopusi xumu4eckux rnpoueccos: usbpaHHbie anasbl; y4ebHoe nocobue /

3 B. FO. KondpawuH, E. . loHyapos, FO. 1. AgpuHoeeHos, A. M. Xosue — BopoHex, N3damenbcmeo
BopoHesxckozo 'ocydapcmeeHHO20 yHUgsepcumema, 2012 2. — 288c.

4 BonbxuH B. B. Obwas xumusi: 0CHO8HOU Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
N3damenbcmeo JlaHb, 2008 2. — 464 c.

5 Yeal A. A. Obwas u HeopaaHu4yeckasi xumusi / . A. Yeal — M.: Beicw. wk., 20072. -527¢.

6) JononHuTenbHaa nutepaTypa:

Ne n/n MCTOYHNKK

Hekpacoe b. B. OcHoebl obwel xumuu 8 2 m. /b. B. Hekpacoe — CI16 : U30. «JlaHb», 20032. — T.1. -

6 656¢., T.2. — 687 c.

7 Axmemos H. C. Obwas u HeopeaHu4yeckas xumusi / H. C. Axmemos. — M. : Akademusi, 20012, -743c.
BaspaxHos A. KO. lNpakmukym rno HeopaaHu4Yeckol xumuu. Xumusi S- u Sp-anemeHmos / A. 0.

8 BaspaxHos, A. B. Haymos, A. B. Kocsikos. — Boporex : M30. nonuepach. ueHmp «Hay4yHas kHu2ay,
20122. — 155c¢.
AcbuHozeros FO. [1. JlabopamopHhbIl npakmukym rno obwel u HeopaaHuveckol xumuu / FO. T1.

9 AcbuHozeHos, E. I. [oH4Yapos u dp. — BopoHex, usd-eo BopoHex, eoc. YH-ma, 20022.

B ) lHpbopMaUMOHHbIE 3MNEKTPOHHO-00pa3oBaTenbHblE pecypchl (0uLManbHble PpeCcypCbl MHTEPHET)*:

Ne n/n

Pecypc

1.

www.lib.vsu.ru

16. MNepeyeHb y4eOHO-MeTOOMYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, rocobusi, 3adayHuKku, MemodudecKkue yKa3aHusi 0 6bINO/IHEeHUID paKmu4eckux
(KkoHmMporbHbIX) pabom u dp.)

Ne n/n NCTOYHMK

NoHyapos E. . CoBpemeHHas xumumyeckas aToMUCTUKa B Kypce obLuen xummmn. YuyebHo-

1 meToanyeckoe nocobue gns BY3os / E. I'. oHuapos, HO. 1. AdurHoreHos, A. M. XoBuB. —
Boponex : VML, BI'Y —2008r. — 18c.
oH4apoB E. . Xumuyeckas KMHeTMKa B Kypce HeopraHM4eckomn Xumummn. Y4ebHo-MeTognveckoe

2 nocobue ans BY3os / E. I'. NoHuapos, tO. . AduHoreHos, A. M. XosuB. — BopoHex : UMNL, BIY —
2008r. — 17c.
oH4apos E. I'. Xumuyeckas TepmoguHaMmka B Kypce HEOPraHM4eckom XmMmmn. Y4eoHo-

3 MeToaudeckoe nocobue ana BY3os / E. . oHuapos, 0. IN. AcduHoreHos. — BopoHex : UML, BIY —
2008r. — 29c.

4 Xumunyeckoe ( TepMogmHamudeckoe) pasHoBecue. YuebHoe nocobue / HO. M. BoHgapes, E. T.

MoHyapos (1 gp.). — BopoHex : UspgaTtensckuii gom BI'Y 2016r. — 28c.
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NoHuapos E. . BeeageHue B Teoputo pacTBopoB. YuebHo-meToanveckoe nocobume ana BY3o..
5 Yactb | / E. T. ToHuapos, HO. M. AduHoreHos, KO. M. BoHgapes, W. E. LLpamyeHko. — BopoHex :
ML, Bry —2013r. — 26c.

loHuapos E. . BeegeHue B Teoputo pacTBopoB. YuebHo-meToanveckoe nocodbume ana BY3os..
6 Yactb Il /E. T. F'oHyapos, HO. . AduHoreHos, HO. M. borgapes, W. E. LLipamyeHko. — BopoHex :
MU Bry —2014r. — 29c.

B. KO. KoHgpalumH. BBeaeHue B Teoputo pactBopoB. YuebHoe nocobuve ans BY3os..
7 Yactb Il / KO. M. boHaapes, E. I'. ToH4apos, V. E. LpamyeHko. — BopoHex : MiagaTenbckom aom
BI'Y — 2015r. — 30c.

KO. M, BoHagapeB. Teopun kMcNoT N ocHoBaHui, YuebHoe nocobue / B. KO. KongpaiuvH, E. T
NoH4apos, . E. WpamyeHko. — BopoHex : M3gaTensckun gom BI'Y — 2017r. — 46¢.

E. I'. ToH4YapoB, PU3NKO-XUMUYECKUI aHANU3 reTeporeHHbIX cuctem. YyebHo-meToandeckoe
9 nocobue ans BY3os. / E. I'. MoH4apos, 0. . AdwmHoreHos, A. M. XosuB.- Boponex : ML BI'Y —
2010r. — 29c.

17. OGOpasoBaTesfibHble TEXHONIOrMU, MUCNONb3yeMble nNpu peanusauum y4eOHOMU
OUCLUMNNUHBLI, BKMOYaa [AUCTaHUMOHHble obpa3oBaTefibHble TexHonorum (OOT),
3NeKTpoHHoe oby4yeHue (J0), cmelwaHHOe OOyyYeHue):

INekummn: BBOAHbIE (MO 1 B KaXdoM ceMmecTpe), MNOTouYHble, OB30pHbIe, MNPOBMEMHbIE;
CEMUHApPCKNE 3aHATUHA, CaMOCTOATENbHbIE U KOHTPOSbHbIE PabOTbl KOMNMOKBUYMbI, pyOeXXHble
KONMOKBUYMbI, flabopaTopHble paboThl, npuemM nabopaTtopHbix paboT, utorosoe 3aHAaTue (no 1
B Kaxxgom cemecTpe). nctaHUuMOHHblE 0Bpa3oBaTenbHble TEXHOMOMMN AOCTYMHbLI NO agpecy :
https://vk.com/club186352798.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHne QUCLMNIINHBI: cTaHgapTHoe o6opyaoBaHve
nabopaTopui no obLLen N HEOPraHNYECKON XNMun — nabopaTopHble CTONbI, BbITSPKHbIE CUCTEMBI,
TEXHOXMMUYECKNE U aHaANUTUYECKNEe BECbI, NeYu, CyLLUNbHbIE LWKadbl, KOMMNbIOTEPLI, TabopaTopHas
nocyaa, xmmmyeckme peaktusbl U T. N. (K. 358-1, k.358-2, k. 166). 3T cpencrTea 6onee KOHKPETHO
npeAacTaBrneHbl B creayollen Tabnuue.

Ne Mudp Ha3Banue Ne u Ha3BaHue ObopynoBanue
CTPO | OUCUMIUIM | JAWUCIUIUIMHBI ayJIUTOPHN
K1 HBI
B VII
15 439 Hoyt0yk, mpoekTop, skKpan
JlexunroHHas
ayJuTopus
HUM.
npocdeccopa
S.A. Vras

358 VueOHas | Xumuueckas nocyna u peakTHBBI

naboparopus | Axaguctumiarop /19-10 (Tromenn)

HUM. baus Bogsnas LB-140 — 2mr.

51.0.10 | Heoprammiec mpOdECCopa | b nohaus" AR 2140
T Kasi XUMUs AL .
TanKuHa. Becnl ananurtnueckue HTR-224 CE Shinko
IIpaktukym | Becot ACOM JW-1
1o o0mei 1 Memanka MarHuTHas 6e3 HarpeBa Big squid - 2mr.
HEOpraHn4decC
o Tepmocrat LT 311
KON XUMHUHN

Dotomerp poroanexrpryeckuii KOPK-3-01-"30M3"

[Tkad BHITSHKHOM - 21T,

[Txad BBITSHKHOM I pabOTHI C KHCIOTAaMU - 21T

Ikad cymmasabi [I1C-80-01
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19. ®oHA OLEHOYHbIX CPEeaAcCTB:

19.1. MepeyeHb KOMNETEHLUN C YKazaHMEM 3TanoB hOpMUPOBaAHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus
Ko un MnaHvpyemble pesynbTaTtbl OTankl hopmMupoBaHus
cofepxaHve 06y4eHuns (nokasaTenu JOCTWKEHNS KoMneTeHuun (pasgensl o0C*
KoMneTeHumu 3a1aHHOTO YPOBHSA OCBOEHWUS (TemMbl) AMCLUUNAWHBI UK (cpeacTtBa oueHnBaHNS)

(vnn ee yacTu)

KOMMETEHL MM NoCpeaCTBOM
dopMUPOBaHNA 3HAHWUIA, YMEHWIA,
HaBbIKOB)

mMoayna un nx HaI/IMeHOBaHI/Ie)

OrnK-1

OrnK-2

OlIK-3

3HaTb: KpuTepum
CaMOIMpPOUN3BOSIBHONO XMMUYECKNX
peakuuii B pasfnyHbIX CUCTEMAXx
YMeTb: NnaHnpoBaTb 3KCNEPUMEHT
Takum obpasom, YToObI N3BreYb N3
Hero MakCMMym MHGOpMaLmm
BnageTb: OCHOBHbIMW NpuemMamMu
06paboTkn pesynbTaToB
aKcrnepuMeHTa

3HaTb: OCHOBHbIE NMpaBuia TEXHUKK
6e30nacHOCTW M OCHOBHbIE NMPUEMBI
BELEHUSI XMMNYECKOTO
aKCnepuMeHTa.

YMeTb: BbINOMHUTL OCHOBHbIE
paboTbl nabopaTopHoro lNMpakTukyma
Mo HEOPraHM4YeCKon XMMmm

BnapeTb: OCHOBHbIMW NpYeMamm
nony4eHus KONMMYeCTBEHHbIX
pe3ynbTaToB B 3KCNEPUMEHTE

3HaTb: OCHOBHbIE MeToAbl
onpegeneHnss  6asoBbIX  CBOWCTB
BELLECTB  (NNOTHOCTW,  AaBrieHus
napa, KUCNOTHO-OCHOBHbIX CBOWCTB U
T.4.).

YMeTb: nNpoBOAMTbL pacyeTbl Mo
N3BECTHOMY anroputmy c
NpUMeHEHNEM KOMMbHOTEPHbIX
nporpamma

BnageTb: OCHOBHbIMY NprUemMamMm
KonudecmeeHHoU obpaboTkm
pe3ynbTaToB 3KCNEepPUMEHTa

XuMmmyeckass aToMmcTuKka

PasHo-ypoBHeBble
3agjaun 1 3agaHus

Xummnyeckas TepMOoaANHaMUKa

PasHo-ypoBHeBbIe
3agjaun 1 3agaHus

XuMmyeckas KMHeTuka

Pa3Ho-ypoBHeBbIE
3aga4u 1 3agaHus

Xummyeckoe paBHOBECKHE

KoHTponbHasa paboTa
Ne1

PacTtsopebl

PasHoypoBHeBbIE
3agayv v 3agaHus

CtpoeHune aTtoma u
MNepuoandeckunii 3akoH ..
MengeneeBa

PasHoypoBHeBbIE
3agaydv 1 3agaHus

Teopnsa XMMNYECKON CBA3N

PasHoypoBHeBbIE
3a4a4v 1 3agaHus

Xumunsa TBEPAOro
cocTosaHMA. MeTannoxmmums

Konnokesnym

KomnnekcHble coegmHeHns

KoHTponbHas paboTa
Ne 2

onemeHThl | rpynnel M1C

Pa3HoypoBHeBble
3afjayv u 3agaHus

AnemenTol Il rpynnel M1C

PasHoypoBHeBbIE
3agayuv v 3agaHus

OnewmenTol Il rpynnel MC

Pa3HoypoBHeBble
3afjayv u 3agaHus

AnemeHTol IV rpynnel M1C

PasHoypoBHeBbIE
3agayv 1 3agaHus

OnemeHTbl V rpynnel 1C

Pa3HoypoBHeBble
3aJayv 1 3agaHus

AnemeHTbl VI rpynnel N1C

Pa3HoypoBHeBble
3aja4v 1 3agaHvs

AnemeHTbl VIl rpynnel MC

PasHoypoBHeBble
3aJayv 1 3agaHus

AnemeHnTol VI rpynnel MC

Pa3HoypoBHeBble
3aja4v 1 3agaHus

lNMpomexyToyHas aTTectaums 1 — ak3ameH

Komnnekt KMM Ne 1

lMpomexyToyHasi aTTecTaums 2 — aK3ameH

Komnnekt KMM Ne 2

19.2 OnucaHue KpuUTepyeB M LIKanbl OLEeHUBaHUA KOMMNEeTeHUMW (pe3ynbTaToB OOy4eHus) npwm
NPOMEeXyTOYHOW aTTecTauum

Ana oueHuBaHuA pesynbTaToB o0Oy4yeHMS Ha 3K3ameHe/3adyeTe WCNonb3ylTcA Ccneaylolme
nokasatenu (3YHsbl n3 19.1):
1) 3HaHue y4yeBHOro matepuana v BriageHvue MOHATUNHBIM annapaTtoM — BaXXHENLUMU XMMUYECKUMM
MOHATUSIMU Y OCHOBHbIMW Y4EHUSMWN; BUOMNOrMYECKyo POsib ANIEMEHTOB U UX COeQUHEHWN.;

2) ymeHune CcBA3bIBaTb TEOPUIO C NPAKTUKOW;
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3) ymeHuve nnnicTpmMpoBaTh OTBET Npumepamu, haktamu, AaHHbIMU Hay4YHbIX UCCef0BaHWNM;
4) ymeHue NPUMEeHsITb 3HaHWUS TEeOPETMYECKUX OCHOB XUMWUM ONs OObSCHEHWUSI CBOWCTB BELLECTB U

peakuuii, pelatb NpodeccroHarnbHble 3aaadn.

5) BnageTb NOHSATUMAHBIM annapaToM [aHHOW ob6nactM Haykm ( TeopeTUYecKUMU OCHOBaMU
AVCLUMNIMHBI), CNOCOBHOCTLIO MNMIOCTPUPOBaTL OTBET MNpuMepamu, akTamu, OaHHbIMM  Hay4HbIX
nccneaoBaHuii, NPUMEHEHNEM TEOPETUYECKUX 3HAHWIA NS PELLEHUSI NPaKTUYeckux 3aaad

[ns oueHMBaHusA pe3ynbTatoB O0y4eHMs] Ha 9k3amMeHe (3aveTe C OLEHKOW) mucnonbdyetcsa 4-
GannbHas Wwana: KOTAMYHOY», «KXOPOLLOY», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHUA pe3ynbTaToB 0OyYEeHNst Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLeHMe nokasaTenemn, KpUTEPMEB U LLKarbl OLLEHUBaHUS pe3ynbTaToB 00yYeHus.

KpI/ITepVII/I OLIeHMBaHNSA KOMMNETEHLMI

YpoBeHb
cthopmumpos
aHHOCTK
KOMMNeTeHUu
n

LLikana ouyeHok

[TonnHoe coomeemcmeue omeema obydaruie2ocs 8cem
rnepeqyucrieHHbIM  KpumepusiM.  [lpoOeMoHcmpuposaHo
3HaHUe eBaXHeUwux XUMUYeCKUX MoHsSmud u y4eHud,
YMEHUEe UCIo/b308amb 3HaHUe Mmeopemu4yeckux OCHO8
Xxumuu 0nsi obbsICHEHUS ceolicme gewecms U peakyud,
enadeHue saxxHelwumu anemeHmamu MexXHUKU
J1abopamopHO20 3KCrepuMeHma.

lNosbiweHH
bIl ypOBEHb

Omnu4Ho

Omeem Ha KOHMPOIIbHO-U3MepumesbHbili Mamepuars He
coomeemcmegyem OOHOMYy (08yM) U3 repeyqyucrieHHbIX
rnokazamerseu, HO oby4yarowutica 0daem npasusibHbIe
omeembl Ha OonosIHUMersbHble gorpockl. Codepxamcs
omoerbHbIe rnpobesibi 8 obrracmu meopemuy4ecKUux OCHO8
XUMUU.

Ga3sosniti
YpPOBEHb

Xopouwo

Obyuyarowuticas enadeem 4Hacmu4yHO MeEOPEmMUYECKUMU
OcCHogaMu  OUCUUMN/UHbI, He  ymeem  MPUMEHSIMb
meopemuyecKkue 3HaHUs Ofii PeweHusl MPakmu4yecKux
gorpocos ( 3adad).

lNopozoesiu
ypOo8eHb

Yooenemeopu-
meJsibHO

Omeem Ha KOHMPOIbHO-U3MepumesribHbIl Mamepuas He
coomeemcmesyem 11106bIM mpem(4emsbipem) u3
rnepeyucrieHHbIX rnokasameiedq. Obyyvarowutics
0eMOHcmpupyem OMPpPbIBOYHbIE, pacmMeHmapHble
3HaHus, donyckaem epybbie owubKu 8 omeemax Mo ecem
pasdenam xumuu.

Heydoenemeo-
pumersibHO
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TunoBble KOHTPOSbHbIE 3afaHUA UMM MHble MaTepuanbl, Heo6xoauMbie ANA OLEHKU 3HaHUW,
YMEHUN, HaBbIKOB U (MnK) onbiTa AEATENbHOCTU, XapaKTepusylwme 3Tanbl (popMUpPOBaHUA
KOMMNeTEeHLMUN B npoLecce 0OCBOEHNA o6pa3oBaTefibHON NpPorpaMmbl

15.
16.

17.

18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

19.3.1 MNepeyeHb BONPOCOB K 3K3aMeHY:
dopma KOHTPONbHO-U3MepuTenbHOro matepuana (1 cemectp)

YTBEP>XOAKO
3aB. Kadegpon obuien
N HEOPraHMYECKON XUMUn
B.H. CemeHoB
20

MpenogaBaTenb A.1O. 3aBpaxHoB

CMNNCOK BK3AMEHALIMOHHBLIX BOMPOCOB

CtexmomeTpuyeckune 3akoHbl xummn. CoBpeMeHHble (POPMYITMPOBKN.

XuMmn4yeckasi KMHETUKa. YUYEHNe 0 CKOPOCTU XUMUYECKUX peakuunm.

[MoHsATME O 30HHOW TEOpUM TBEPAOrO Tena.

TepMmoaNHaAMNYECKUA KPUTEPUIA HANPaBNEHHOCTUN XMMUYECKOrO npouecca.
CoBpeMeHHas xmmuyeckas aToMmcTuka. HemonekynspHbole oopmbl CyLLLECTBOBAHNUSA
BellecTBa.

3aBMCUMOCTb CKOPOCTM XMMUYECKOW peakumm OT TeMNepaTypbl. QHEPIUA aKTUBALIUN.
MeTog MonekynsapHbix opbutanen.

3akoH aencTeyowmMx Macc. KOHCTaHTa CKOPOCTU XMMUYECKOWN peakLnu.

OHeprua anekTpoHa B atome Bogopoaa. Teopusa bopa.

. MoHATMe 0 xmMmunyeckom TepmoamnHammke. CeoboaHasa aHeprus mMb6ca.

. MoHaTMe o kBaHTOBOW MexaHunke. OpbuTtanu. KBaHToBbIE YMCna, UX BapuaLuun.

. KonnuratueHble cBoncTBa pacTBOPOB.

. ATOMHble opbuTanu. KsaHToBble yncna v npuHuun Maynu.

. PacTtBopeHue kak punanko-xmmmyeckmi npowuecc. Xmmmyeckas teopus pactsopos [.U.

MeHnpoeneeBa.

PagunanbHoe 1 yrnoBoe pacnpeaeneHne anekTPOHHON NIIOTHOCTW.

OTKNOHEHNE pacTBOPOB ANEKTPONNTOB OT 3akoHa Payns n BaHT-Iodda. Teopusa
3ANEKTPOSIUTUYECKON NOHMU3ALNN.

MHoroanekTpoHHble aToMbl U MNepuoanyeckasa cuctema anementoB .. MeHgeneesa.
dusmnyeckoe 060CHOBaHNE NEPUOLNYHOCTMW.

3aBMCUMOCTb XapakTepa 3NeKTPONIMTUYECKON NOHU3aL MK rMapoKkeuaa oT 3apsiga n paguyca
LeHTpanbHoro atoma.

OhbekT akpaHnpoBaHNa 1 APPEKT MPOHMKHOBEHUS 3NEKTPOHOB K S4pY.

CoBpeMeHHble NpeacTaBNeHNs 0 NPUPOAE KACNOT U OCHOBaHUN.

ATOMHbIE 3(hdeKkTNBHbIE N OpbuTanbHble paanycbl. 3aKOHOMEPHOCTM U3MEHEHUS NX
BenuuuH B lNepuoandeckon cucteme .. Mengeneesa.

CTeneHb anekTponMTUYECKOM MOHN3aUUN U ee 3aBUCMMOCTb OT PasfnyHbIX (aKkToOpOB.
lMoTeHumansl NOHN3aLMK U CPOACTBO K ANEKTPOHY.

[MoHATNE O TEOPUUN CUMbHBIX 3MEKTPONUTOB. KOa(hULUMEHT aKTUBHOCTH.

PasButne npegcraBneHnin o XMMU4eCKon CBA3N U BaSIEHTHOCTW.

MoHHoe nponsBeneHne Boabl. BogopoaHbi nokasaTtersib.

Xnmmnyeckoe CTpoeHne n xmmmieckas cea3b. OCHOBHbIE XapakTEPUCTUKM XMMUYECKON CBSA3MW.
YcnoBus NpakTM4eckom HeobpaTMMOCTN NOHHBLIX peakuun. NponseBeneHne pacTBOPUMOCTH.
MeToabl BaneHTHbIX CBA3EMN.

Peakunn HenTpanusauum n rmgponunsa. CTeneHb N KOHCTaHTa rmaponusa.

HacblwaemocTb 1 Nonspmn3yemMoCTb KOBarieHTHOM cBA3W. [ondpHasa cBA3b.

O6paTtumblie 1 HeobpaTumble peakuuun. KoHcTaHTa paBHoBecus. MpuHuun Je-LWaTense.
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78.
79.
80.

Mbpuamsaums aToMHbIX opbuTanen n HanpaBNEeHHOCTbL KOBANEHTHOWN CBA3MW.
OIEeKTPOHHasA TeopUs OKUCHEHNA — BOCCTaHOBIIEHMS.

MeTannuyeckasi cBs3b 1 00LLIME CBOMCTBA METarsoB.

Onektponus. 3akoHbl Papages.

MoHHast cBA3b M OKUCNNTESIbHOE YUCTIO.

[MoHATMe 0 30HHOWM Teopumn TBEPAOro Tena.

MeTannunyeckas cB3b U ee CBOMCTBA.

MeTon on3nKo-xMMmnyeckoro aHanmsa. [inarpaMmma CoCToSHUS U aMarpaMmmMma cocTaB-
CBOWCTBO.

HanpasneHHOCTb OKUCIIUTENBHO-BOCCTAHOBUTENbHBIX peakunin. KonnyectBeHHasi OLeHKa
CUIbl OKUCIIEHUSI U BOCCTAHOBMEHUS.

OcCHOBHbIe TUMbl TBEPAbLIX PAaCTBOPOB.

KpaTHOCTb XnmMmn4yeckon cBA3N. HacblwaeMocTb KOBaneHTHOM CBA3MN.
HectexnomeTtpunyeckue coeguHennsa. JanbToHnabl n 6epronnuapl.
[OHOPHO-aKLENTOPHbIA MEXaHM3M KOBariEHTHOW CBA3N.

[MpaBuno ¢as. Tunbl a3oBbIX guarpamm.

KoHuenums anekTpooTpuuaTensHOCTH.

TBepable pacTBopbl MeTannoB. 3akoHbl KypHakoBa.

MeToabl ypaBHEHUS OKUCINTESNTbHO-BOCCTAHOBUTESNbHBIX PEaKLUNA.

OcHOBHbIe TUMbl TBEPABIX PacTBOPOB. YNopsaoveHne TBepAblX pacTBOPOB.
Cneunduka xmmmyeckon dopmbl ABMKEHNA MaTepumn. 3aKOH COXpPaHEeHUs1 MaccCbl U SHEPTUN.
MeTannuabl: dasbl JlTaBeca 1 anekTpoHHble coeanHeHmsa KOm-Posepu.
YpaBHeHue AppeHunyca 1 3Heprus akTmeauuu.

das3oBas guarpamma C 9BTEKTUYECKUM TUMOM MNJS1aBIiEHMS.

MpaBuno a3 MN'mbbca. PaszoBasi anarpamma BoAbI.

[MoHATWE O 30HHOW Teopwun TBEPAOro Tena.

OcHOBbI TEOPUN CUTBHBIX 3NTIEKTPOSIUTOB.

dasoBas guarpamma ¢ obpasoBaHMEM XMMNYECKOro coeanHeHnd. Inctektumka.
MepuTekTuka.

Pap ctaHgapTHBIX 9NeKTPOaHbIX NOTEeHLManoB MeTannos. [iBuxyLasi cuna npoueccos
OKUCNEHNSA N BOCCTAHOBIIEHNS.

CTraTuctnyeckmi n ynopsagoyeHHblin TBepablin pacTBop.

OneKTponu3 pacnsiaBoB U pacTBOPOB.

lMpocTble 1 cnoXHble NoNynpoBoAHMKK. Kputepuin nonynpoBOANMOCTN.

MeToa MonekynspHbix opbutanen. [eTepoaToMHble MOMEKYNbI.

[wnarpammbl cocTaB-CBOMUCTBO.

Mprpoaa XMMUYECKOn CBA3N B NOSYNPOBOLAHMKAX.

TBepable pacTBOPbl BHEOPEHUS.

KonuyectBeHHas oLeHKa Curbl OKUCIIEHUSA Y BOCCTAHOBIIEHUS.

HdanbToHngbl 1 6epTonnuabl.

CsoboaHas aHeprus 'mbbca n KoHCTaHTa paBHOBECUS CUCTEMBI.

das3oBas guarpamma ¢ NnepuTeKTUHECKNUM NpeBpaLLeHnemM TBepAbIX pacTBOPOB.
CoeanHeHusi ¢ ABOMHOW U TPOMHOMW KOBaNeHTHOW CBA3bIO.

[MNepBoe Hayano TepMoaMHaMUKN. QHTamNbNNS U BHYTPEHHSAS aHeprus. 3akoH [ecca.
MeToq BaneHTHbIX CBA3EM N KOMMNIIEKCHbIE COEANHEHUS.

[wvarpamma coctaB-CBONCTBO.

Teopus KpucTannMyeckoro nons.

HanbToHnabl 1 6epTonnuasbi.

Mpupoaga XMMMUYECKON CBSA3N B KOMMMEKCHbBIX COeOMHEHUAX. DNEKTPOCTaTnYEeCKne
npencraBneHns.

CratucTnyeckun n ynopsiaoyeHHbl TBepablii pacTBop.

3aKOHOMEPHOCTL TpaHCBNNAHNA YepHsaeBa.

KonunyectBeHHasi oLeHKa Cusbl OKUCANTENS U BOCCTAHOBUTENS.
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dopma KOHTPOSNbLHO-U3MepUuTenbHoro matepuana (1 cemecTp)

20 TuvnoBble OLEHOYHbIe cCpeacTBa M MeToAMuYeCcKMe MaTepuanbl, onpegensowume
npoueaypbl OLleHNBaHUA

20.1 TeKywWwMn KOHTPOIMb YCNEeBaeMoCTHn

N

~

9.

KoMnNaeKkT KOHTPOSbHbIX 3a4aHui N0 BapMaHTamM No TeMe « XMMmnYeckasi aTOMUCTUKa»

BapuaHT Ne 1
Onpepennte KONMYECTBO MONEKY a30THOM KUCNOThI, coaepxalleeca B 80 r KNCNOTbI.
Ckonbko mornekyn cogepxutcs B ctakaHe (200 r) Boabl.
B okcuoe cepbl MaccoBble OONM Kucropoda U cepbl paBHbl cooTBeTCcTBEHHO 40 1 60 %.
YcTaHoBUTE NpPOCTENLLYO dOPMYITy 9TOro okcuaa.
Kakass macca cepbl COOEPXWUT CTOMbKO aTOMOB, CKOSIbKO WX COAEPXUTCA B BoAopoAe
maccon 5 r?
O6bem rasa npu 23°C n gasneHumn 103,3 kla paBeH 250 n. Hantn obwvem rasa npu a)
HOpMarnbHbIX yCroBusaX; 6) CTaHAAPTHbIX YCNOBUSAX.
Kakon o6bem 3aHumaeT xnop maccom 177,5 r?
a3 maccon 4,2 1 3aHnmaeT ob6bem 3 1 (H.y.). OnpegenuTte MOMISAPHYO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii 06beM NpU  HOPMarnbHbIX YCNOBUSIX  YIIIEKMCROro rasa,
Nnosly4yeHHbIn B peaynbtate gobasneHus pasbaBneHHon consiHon kncnotbl K 80 r kapboHaTa
Kanbums.
Onpepennte maccy okcuga MarHusi, KoTopblii obpasdyetca npu cropaHun 32 r marHus, u
ob6bem kncnopoga (nNpw H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpu gencTeum ConsHOM KUCNOThbl Ha 44,8 © HeM3BeCTHOro metanna obpasyeTtca xnopug,

no

~

9.

meTtanna (Il) n Bolgensetca 17,92 n rasa. Onpegenutb Kakom MeTans BCTYNWU B OaHHYHO
peakuuio.

BapwuaHT Ne 2
Onpepennte KONNMYECTBO MONEKYN a30THOWM KMCNOThI, coaepxauleecs B 80 r KUCNOTbI.
Ckonbko monekyn cogepxurtcs B ctakaHe (200 r) Boapl.
B okcupe cepbl MaccoBble OONM KUCAOpoAa U cepbl paBHbl cOOTBETCTBEHHO 40 n 60 %.
YcTtaHoBuUTEe NpoCcTenLLyo hopMyry 3TOro okcuaa.
Kakasi mMacca cepbl COOEPXUT CTONbKO aTOMOB, CKOSIbKO WX COAEPXUTCS B BOLOPOAE
maccomn 5 r?
O6bvem rasa npu 23°C n gasneHun 103,3 kla paBeH 250 n. Hantn obvem rasa npu a)
HOpMarnbHbIX YCroBusxX; 6) CTaH4apPTHbBIX YCNOBUSX.
Kakon o6bem 3aHumaeT xnop maccon 177,5 r?
a3 maccon 4,2 r 3aHumaeT o6bem 3 1 (H.y.). Onpegenute MONSPHYKO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbil 06beM NpU  HOPMarnbHbIX YCNOBUSIX  YIIIEKUMCROro rasa,
nony4YeHHbIn B pesynbTtate gobasneHns pasbaBneHHon consHom kucnoTbl K 80 r kapboHaTa
Kanbuus.
Onpepgenute maccy okcmaa MarHus, KoTopbii obpasdyeTca npwu cropaHum 32 © MarHus, u
ob6bem kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpu pencTteum ConsHOM KMUCNOThbl Ha 44,8 r HeM3BeCTHOro metanna obpasyeTtca xnopuag,

meTtanna (Il) n Bolgenaetca 17,92 n rasa. Onpegenvtb Kakou MeTtann BCTYNUN B JaHHYHO
peakuuio.
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KOMNAEKT KOHTPOMbHbLIX 3a4aHWU N0 BAapMaHTaM No TemMe « XuMnyeckasg TepMmoamHamMmkay

BapwnaHT Ne 1
1. PaccuutanTe ctaHgapTHyto aHTponuio peakuuu: Ir(te) + 3F; (r)— IrFe(TB),
ecnu AS’ g8k Ans Ir(tB), Fa(r), IrFe (TB) coctasnsoT 35,5, 203 u 248 [x/monb-K
COOTBETCTBEHHO.
2. Bbluncnute cTaHOapTHYHO 3HTaNbNUIO peakuum ropeHna aTureHa:
eclim AHOL (298K) CzH4 =+ 52 K,D,)K/MOJ'Ib; AHof,(298K) CO, = -393,5 K,D,)K/MOJ'Ib;
AHQf, (298K) Hzo =-286 K,D,)K/MOJ'Ib.

BapwuaHT Ne 2
1. Paccuutante ctaHgapTHyto sHTponuio peakummn: Cly(r) + F(r) — 2CIF(r),
ecnn AS’p0e) Ana  Cly(r), Fa(r), CIF(r) coctasnstor 203, 223 un 218 [Dx/monbK
COOTBETCTBEHHO.
2. Paccuutante Tennosoun adpdeKkT peakumn B CTaH4APTHLIX YCNOBUSIX:
Fe,Os3(k) + 2Al(K) = AlLOs(k) + 2Fe(k), ecnn AH (29sxFe203(K) paBHa — 822,2 k[x/mMonb;
AH o6p1, (208k) Al2O3(K) paBHa — 1676 k[ x/monb.

BapwuaHT Ne 3
1. Onpepenute unameHenne AG’ gnsa peakuum Cly(r) + Fu(r) — 2CIF(r), ecnn AH” ¢
(298k) CIF paBHa — 50,3 k[x/Monb, AS” 298x) CIF pasHa 5 [x/monb-K.
2. Bbluucnute ctaHgapTHYH SHTaNbMMIO peakumm:
Mg(tB) + 2 HCI(r) — MgCly(18B), ecrnin AH % (298x) HCI (1) = - 92 k[x/Monb;
AH® f, (298K) MgC|2 (TB) = - 641 K,D,)K/MOJ'Ib.

BapwuaHT Ne 4
1. Bbluncnute ctaHaapTHYHO 3HTaANbNUIO peakumn:
CaCO3(1B) — CaO(1B) + CO, (r), ecnut AH ' (298x)CaCO3(TB) = - 1208 k[x/Morb;
AHofy (298K) CO, = -393,5 KD,)K/MOJ'Ib; AH of(zggK) CaO (TB) =-635 KD,)K/MOJ'Ib.
2. Bbluncnute ctaHgapTHYH 3HTPOMNUIO peakumn:
Mg(tB) + 2 HCI (r) — MgCly(1B), ecrnin AS” (298x) HCI (r) = 187 x/monb-K;
AS’ 298k MgCl, (1B) = 90 Ixx/monb-K; AS” (298k) Mg (TB) = 33 [x/mMonb-K.

BapwuaHT Ne 5
1. Yto Takoe TepMOXMMMYECKOEe YypaBHeHue? [loyemy pasnuyaloTCs 3HaKM TEennoBbIX
3(pPeKTOB B TEPMOANHAMUYECKON N TEPMOXUMUYECKON CUCTEME 3HAKOB?
2. BbluucnuTe ctaHgapTHYO SHTaNbAMIO peakuuu:
CzH5OH()K) — Hzo()K) + C2H4(F), ecnu AH Qf’(298K)C2H50H(>K) =-278 K,D,)K/MOJ'Ib; AH°f,(298K)HZO(>K)
=- 393,5 K,D,)K/MOJ'Ib; AH° f, (298K) CoHa (F) = 52,5 K,D,)K/MOJ'Ib.

BapuaHTt Ne 6
1. Bblumcnute cTaHOapTHYH 3HTANbMNMIO peakuun ropeHus bytaHa:
C4H10 + 13/2 O, — 4CO, + 5H,0, ecnu AH °]g(gggl() C4H10 =-126,0 K,D,)K/MOJ'Ib; AHO(zggK)C02 =
-393,5 K,D,)K/MOJ'Ib; AH ny (298K) Hzo =-286 Kﬂ,)K/MOJ'Ib.
2. Onpepenute nameHernve AG* ansa peakuun Cl, (r) + F, (r) — 2CIF(r),
ecnu AH °f7 (293/()C|F paBHa — 50,3 K,D,)K/MOJ'Ib, AS°(298K) CIF paBHa 5 ,D,)K/MOJ'Ib'K.
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KOMMNEKT KOHTPOJIbHbLIX 3a4aHuUM N0 BapuaHTaM rno Teme « XumMmyeckas KUHETUKa»

BapwnaHT Ne 1

1. HanuwwuTte BbipaXeHWe Ansi CKOPOCTeN NPSIMbIX 1 06paTHbIX peakumit

2.

3.

1.

2.

2NO; = NyOy; NHg(r) + HCl = NH4C|(K).

Kak n3amMeHuTCcsa cKopoCTb npsmon peakumm 2SO0, + O, = 2SO0z, ecnv yBenuunTb

AaBrieHne B cucteme B 2 pasa?

Kak M3MEHUTCSl CKOpPOCTb peakuui MNpu MOHWKEeHUU TemnepaTypbl Ha 50°, ecnm

TemnepaTypHbI KOAMULMEHT peakumnmn paBeH 27

BapuaHT Ne 2
HanuwuTe BbipaXeHns CKOPOCTEN NPAMbIX 1 0BpaTHbLIX peakuni

A|2(SO4)3(K) = A|203(K) + %SOg(r); N->O4 =22NO0,.

Mpn Temnepatype 150 C HekoTOpas peakuus 3akaHymBaeTcs 3a 16 MuHyT. [NpuHMMas
TemnepaTypHbIn KO3 MUUMEHT CKOPOCTU peakumm paBHbIM 2, paccyuMTamTe 4vepes Kakoe
BPeMsi 3aKOHUMTCS 3Ta peakLms, eCnu npoBoauTb ee npu 200 C?

Kak unamenutcsa ckopoctb peakumm CO, + Cipagur) = 2C0O, ecnum obbem peakuLMOHHOro
cocyaa yBennuuTb B 2 pasa?

BapuaHT Ne 3
HanuwuTe BbipaXeHnsa CKOPOCTEN NPAMbIX 1 0BpaTHbIX peakumnii:

2NO + C|2<_—’2NOC|(r); ZFG(K) + 3C|2(r) = 2F€C|3(K)
Bo CKOMbKO pa3 HYXHO YMEHbLUMTL OBBLEM pearvpylollein CUCTeMbl, YTOBbl CKOPOCTb

npsamon peakuun 2NO + O,=2N0O, Bo3pocna B27 pa3?

Kak nameHutca ckopoctb peakuum N, + 3H, = 2NHj3, ecnu gaBneHne B cUCTeMe YBENUYNUTD
B 2 pasa?

BapunaHT Ne 4
Bo ckonbkoO pa3 M3MEHUTCA CKOpocCTb peakumm 2A + B = A,B, ecnn koHueHTpauuto
BellecTBa A yBENUUNTL B 2 pasa, a KOHLUEHTpaLumMIo BELLLECTBA B YMEHbLUUTL B 2 pa3a?
HanuwwTe BbipaXkeHne ckopoCcTen NpsAMbIX U 06paTHbIX peakuunn

2N8.2CO3(K) + CO, + HzO(r) = 2NaHCO3 (k) 2NOCI r < 2NO + Cl,

3.

Kak W3MEHUTCS CKOpPOCTb peakuuMum Mpu MOHWKEHUW TemnepaTypbl Ha 30, ecnu
TemnepaTypHbIA KO3PULMEHT CKOPOCTU peakumnn paBeH 37?

BapuaHT Ne 5
HanuwuTe BbipaXeHnsa CKOpPOCTEN NPAMbIX 1 0BpaTHBLIX peakunii:
ZCF(K) = 3C|2(r) = 2CFC|3(K); 3CsHs; =CgHg
Bo ckonbko pa3 Bo3pacTeT ckopocTb peakumm 2H, + O, = 2H,O npu yBenuyeHum
KOHLEHTpaunn Bogopoaa B 3 pasa?
TemnepaTtypHbIn KoapdpuuneHT ckopoctn peakumm 2NO,=2N0O + O, paBeH 2. Bbluucnute
KOHCTaHTy ckopocTu atoun peakumm npu 600 K, ecnn npmn 640 K KOHCTaHTa CKOpOCTM paBHa
407,0 n-monb*-ct.

BapuaHT Ne 6
HanuwuTe Bbipa)xeHnsa CKOpoCTeN NPSIMbIX 1 06paTHbLIX peakuui
2H|(r) =2 H, r) +l5 (s ZS(K) +2H20(r) = 2H28(r) +0O,
Bbluncnntb, BO CKONMbKO pa3 YMEHbLUUTCHA CKOPOCTb peakunn, ecriv, NoHN3NTb, TeMnepaTtypy
oT 120° no 80° C. TemnepaTypHblIit kKO3PDULMEHT paBeH 3.
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3. KoHcTtaHTa ckopocTu peakumm NoOs = N,O4 + 1/20, npu 298 K pasHa 2,03-10>n-monbt-c?,
a npu 288 K paBHa 4,76-10n-monb ™ ¢ . Haingute TeMnepaTypHbilii KOSdULIMEHT CKOPOCTM
peakLmu.

KOMNIEKT KOHTPOMbHbLIX 3aaHWU N0 BapyaHTaM No TeMe « XMMUYEeCcKoe paBHOBECHE»

BapwnaHT Ne 1
1. Monekynbl okcuga asota (IV) (Byporo ueTta) MOrytT B onpederieHHbIX YCNoBUSAX
anmepusoBaTtbcd, obpasoBas 6ecuUBETHYH XUOKOCTb NoOy:

2NO ,= N,O4 + 55 k[Ix/monb.
UTtobbl okcug asota (IV) makcumanbHO nepeBecT B GecuBeTHbI gumep, Heobxoaumo
cuUcTeMmy:
1) oxnaguthb;
2) HarpeTb;
3) noaBeprHyTb 06MYYEHNIO CONTHEYHBIM CBETOM,;
4) BbloepxaTb NP KOMHATHOW TemnepaType AnMTeNbHOe BPpeEMS.

2. Kakoe un3 nepeyncrieHHbIX yCﬂOBMVI HEe BJINAET Ha CMelleHne paBHOBECUA B CUCTEME!

2SS0, + 0, = 2S03 +Q
1) BBegeHue katanusaTopa;
2) noBbIWEHNE OaBneHns;
3) NoBbILWEHNE KOHLIEHTPaLUKN KNCIOPOAa;
4) noBbllWeHWe TemnepaTypbl.
3. Mpn HekoTOpoKn TemMnepaType KOHCTaHTa paBHOBECUSA peaKLnm

CO + H,O = CO; + H; paBHa 1. UcxogHble kOHUeHTpauuu coctasnsanu: [CO] = 0,1
monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHas1 KOHLEHTPaUMS Yriekmucnoro rasa?
4, NcxogHble koHueHTpaumm NO n Cl, B roMOreHHom cucteme

2NO + Cl, = 2NOCI cocrtaBnsaioT cootBeTcTtBeHHO 0,5 n 0,2 monb/n. Bblaucnute
KOHCTaHTy paBHOBECUS, €CNN K MOMEHTY HacTynneHus paBHoBecusa npopearmposano 20 % NO.
5. HanunwwuTte BblpakeHne OS5 KOHCTaHTbl paBHOBECUS reTeporeHHon cuctembl C +

H,On = CO + H,. Kak crnegyeT M3MEHWUTb KOHLUEHTpauuio W daBfneHue, 4Tobbl CMEeCcTUTb
paBHOBECKE B CTOPOHY OBpaTHON peakumm — obpa3oBaHus BOASAHbLIX NapoB?

BapwuaHT Ne 2

1. Xumunyeckoe paBHoBecue B cucteme C4Hip = C4Hg + Ho — Q
MO>XHO CMECTUTb B CTOPOHY NPOAYKTOB peakuunu:
1) nosblWeHVEM TeMnepaTypbl U NOBbILLEHNEM AaBNeHUs;
2) nNoBbILWEHNEM TemMnepaTypbl Y MOHWKEHUEM OABIEHWS;
3) MOHWXeHueM TemnepaTypbl 1 NOBbILLEHWEM OaBMeHNS;
4) NOHWXEeHMEM TeMnepaTypbl N NOHWXKEHNEM LaBrEHUS.
2. KoHcTaHTa XMMn4eckoro paBHOBECUS 3aBUCUT OT:

1) KOHUEeHTpauumn pearnpyomx BeLecTs;

2) TemnepaTypbl;

3) obbema, B KOTOPOM NPOTEKAET peakuns;

4) BBefeHus katanusartopa.

3. Mpn npoBegeHun obpatumon peakumm 2 SO, + O, = 2 SOz wUcXogHble
KOHUeHTpaumm SO, n O, Gbinn paBHbl cooTBeTcTBEHHO 0,4 u 0,3 monb/n. B coctosiHum
paBHOBECMKSI KOHUEHTpauuss obpasoBaBllerocss okcuga cepbl (VI) coctasuna 0,2 monb/n.
Paccuntante KOHCTaHTy paBHOBECUS ANA JaHHOW peakuuu.
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4. KoHcTaHTa paBHoBecua romoreHHon cuctembl No + 3H, = 2NH3 npyu HekoTopou
TemnepaTtype pasHa 0,1. PaBHOBECHble KOHLEHTpauun Bogopoda U ammMmaka COOTBETCTBEHHO
paBHbl 0,2 1 0,08 Mornb/n. BeluMcnuTe paBHOBECHYIO U UCXOOHYIO KOHLUEHTpaLumm a3oTa.

5. Hanuwwnte BbipaxeHne Ansi KOHCTaHTbl paBHOBeCUda reteporeHHon cuctembl CO, + C

= 2CO0. Kak n3meHUTCs CKOpOCTb npsimon peakumm obpasoBaHust CO, ecnu KoHUEHTpauuio
CO, ymMeHbWNTb B YeTbipe pasa? Kak cnegyeT M3MeHUTb AaBneHune, YTobbl NOBbICUTH BbIXOA
CO?

KoMnnekT KOHTPOonbHbIX 3agaHui No BapuaHTtam no teme «CtpoeHue atoma u Nepuoanyeckmn
3akoH [.. MeHpoeneeBa»

BapuaHT Ne 1

1. Hanuwwnte anekTpoHHble (PhOpMysibl aTOMOB 3fIEMEHTOB C MOPSAKOBbIMW HOMepamn 15 u
28. Yemy paBeH MakCuMarnbHbIA CMWH P-3NIEKTPOHOB Y aTOMOB NepBOro n d-afekTpoHOB Yy aTOMOB
BTOPOro afniemMeHTa?

2. CKONbKO M Kakme 3Ha4yeHUs MOXET MNPUHMMAaTb MarHUTHOE KBaHTOBOE YUCIIO m; npwu
opbutaneHom yucne | = 0, 1, 2 n 3? Kakme anemeHTbl B NEPUOSNYECKON CUCTEME HA3bIBAKOT S-. P-.
d- n f- anemenTamn? MNMpneeanTe NpumepsbI.

3. Xpom obpasyeT coeguHEHUs, B KOTOPbIX OH NPOSBNSAET CTENEHU OKUCNEHUa +2, +3, +6.
CocTtaBbTe hopmynbl €ro OKCWMOOB W TMOPOKCMAOB, OTBEYAKOLWMUX ITUM CTEMNEHAM OKUCHEHUS.
HanuwwuTte ypaBHeHUs peakunin, oKasbiBaloLLMX aMoTepHOCTb rugpokemaa xpoma (l11).

BapuaHT Ne 2
1. HannwuTe anekTpoHHble (POpMYyribl aTOMOB 3fIEMEHTOB C NOPAAKOBbIMM HOMepamn 24 n 33,
Yy4MTbIBas, YTO y NEPBOro NPOUCXoauT "NpoMoTUpoBaHmne" ogHOro 4s-anekTpoHa Ha 3d-noaypoBeEHb.
Uemy paBeH MakcuMMarsibHbI CNUH d-3MIEKTPOHOB Yy aTOMOB MEPBOr0 M P-3fIEKTPOHOB Y aTOMOB
BTOPOro anemeHTa?

2. Kakoe MakcMmanbHOe YNCNOo 3NEKTPOHOB MOryT 3aHMMarTb s-, p-, d- n f-opbutann gaHHoro
3HepreTn4eckoro ypoBHs? [loyemy? HanuwmnTe 9SnNeKTpoHHyK ¢opmyny aTtoma 3fieMeHTa C
nopsiAKoBbIM HOMepom 31.

3. Kakyto HU3LWYH M BbICLUYD CTENEHU OKUCNEHUSA NPOSABNSAT KPEMHUMN, MbILWbSK, CENEH U
xnop? [llovyemy? CoctaBbTe OpPMynbl COEOUMHEHUA [OaHHbIX 31EMEHTOB, OTBEYalLUX I3TUM
CTeneHsIM.

BapuaHnt Ne 3

1. Hanucatb anekTpoHHble hOpMYSNbl aTOMOB 3fIEMEHTOB LIECTOro nepuoga: uesus, apbus,
racdpHus, peHus, Tannus un actata. K kakmm anemeHTam oHM OTHOCATCA?

2. B yem 3aknoyaeTtcsa npuHumn Maynn? MoxeT nu 6biTb Ha KAakOM-HUBYAb NO4YpPOBHE aToMa
p’- unn d*%-anektpoHoB? [Moyemy? CocTaBbTe 3MEKTPOHHYIO (HOPMYNy aTomMa 3rfieMeHTa C
NMOPSIAKOBBIM HOMEPOM 22 U YKaXXUTE ero BaneHTHbIE 3NEKTPOHbI.

3. Kakylo Hu3Wyo cTeneHb OKUCIEHUS NposBAST BogopoAd, dTop, cepa n a3oT? Novemy?
CocTtaBbTe hopMyInbl COEOUHEHUIN KamnbUMA C AAHHBIMU 3fIEMEHTAMU B 3TOW CTEMEHU OKUCIIEHUSI.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLME COEANHEHNA?

BapuaHTt Ne 4

1. HasBaTtb anemeHTbl YeTBEPTOro, NATOrO M LWIECTOro NepPUoAoB, Y KOTOPbIX 3aKkaH4YMBaeTCA
3anonHeHvne d-opbutanen. Hanncatb anNekTpoHHbIEe OPMYSbl aTOMOB 3TUX 3MEMEHTOB U yKasaTb,
K Kakou rpynne v noarpynne nepnoamyeckor CUCTEMbI OHU OTHOCATCA?

2. Kakne 3HayeHus MOryT npuHMMaTb KBaHTOBble 4ucna n, |, m;, ms, XapakrepusyoLwine
COCTOsIHME 3MneKTpPOHOB B atome? Kakme 3HayYeHWst OHW MPUHUMAIOT OM1S BHELUHWX 3NEKTPOHOB
aToMa marHusa?

3. Kakyto HM3WYI CTeneHb OKUCMEHUSA MPOSIBAAKT Xfop, cepa, a3oT u yrnepoa? lNovemy?
CocTtaBbTe hopMyInbl COEANHEHUIN anNtOMUHUS C JaHHLIMU 3fIEMEHTaMM B 3TON CTEMEHUN OKUCIIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLNE COEANHEHNA?
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BapuaHT Ne 5
1. HasBaTb anemMeHTbl YeTBEPTOro Nepuoaa, atoMbl KOTOPbIX coaepXxaTt Havbornbllee 4Mcno
HenapHbIX d-aMeKkTpoHOB. HanucaTtb 3NeKTPOHHO-rpadonyeckyto CTPYKTypy d-nogypoBHS.

2. Kakne opbutanu atoma 3anonHAlTCS 3SnekTpoHamu padble: 4d wunm 5s; 6s wunu 5p?
Moyemy? Hanuwmnte anekTpoHHY hopMyny atoma anemMeHTa ¢ nopsaaKkoBbiM HoMepom 43.

3. Kakon 13 anemeHTOB 4eTBEPTOro nepuvoga — BaHaauMi UM MbllwbsK — obnagaet Gonee
BblpaXXEHHbIMW MeTanNM4yecknmm ceoncTeammn? Kakom ns atmx anemeHToB obpasyeT razoobpasHoe
coeanHeHne c Bogopoaom? OTBET MOTUBMPYUTE, UCXOO4S M3 CTPOEHUS aTOMOB [aHHbIX
3N1EMEHTOB?

BapuaHT Ne 6

1. HanvwuTe anekTpoHHble (hOpMYyribl aTOMOB 3fIEMEHTOB C NOpAAKOBbIMM HOMepamn 14 n 40.
Ckonbko cBoboaHbix 3d-opbutanen y atTomoB nocrnegHero anemeHTa?

2. Onpegenutb No npaeuny KneykoBCKOro nocrneaoBaTeNibHOCTb 3anofiHEHUST 3NeKTPOHaMM
nogypoBHEN B aTOMax 3f1IEMEHTOB, €CfiM UX CyMMbl N + | cCOOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NMOpsiAKOBbIA HOMEpP 3fiEMeHTa, Yy KOTOPOro: a) 3akaH4YMBaeTCs 3anofiHeHWe anekTpoHamu 8s; 6)
Ha4YMHaEeTCs 3anosIHEHME ANEKTPOHAMM NOAYPOBHSA 507

3. CocrtaBbTe OpMyfbl OKCMOOB W [MOPOKCUMOOB 9MNEMEHTOB TpeTbero nepuoaa
nepnmoanMyeckon CUCTEMbI, OTBEYAKLWMX WX BbICWEN CTENEHUM OkucneHusi. Kak umnameHsieTcs
KMCNOTHO-OCHOBHbIN XapakTep 9TUX COeAMHEHUN Mpu nepexoge OT HaTpusa K xnopy? Hanuwwute
ypaBHEHNS peakuuin, OoKasbiBaloLWMX aMmpoTEPHOCTb MMAPOKCHaa antoMUHUS.

KomMnnekT KOHTPOIbHbIX 3a4aHU N0 BapuaHTamM No teme « Teopus XMMU4eCKon CBA3N»

BapuaHT Ne 1

1. OnpepenuTb XapakTep CBA3eW B MPOCTPAHCTBEHHbIX pelleTkax KpUCTanmmyeckoro
KPEMHUSI U TrepMaHusi, UMerwmnx anmasonogobHyto cTpyktypy. ObnagaloT nv 3T Tena
MeTannmMyeckon NPOBOANMOCTbIO?

2. CpaBHUTb KpaTHOCTb, 3HEPIMIO CBSA3EN U MarHUTHbIe ceoicTea Yactuly, CO*, CO n CO'.
CocTaBuTb 3HepreTMyeckne guarpammoi.

3. PykoBoacCTBYSICb pa3HOCTbIO OTHOCUTESbHBIX 3NEeKTpooTpmLaTenbHoOCTeN cBsasn O — O,
onpenenuTb, Kak MEHSIeTCa XapakTep CBA3M B OKCuAax 3feMEHTOB TpeTbero nepuoaa
nepunogunyeckon cuctemol .. Mengeneena.

BapuaHTt Ne 2

1. Ha ocHoBaHWM 4Yero MOXHO caenaTb BblIOOp Mexay MMOCKOCTHOW M nupamuaanbHOm
MOZenbio Npu onpeaeneHnn NPOCTPaHCTBEHHOW CTPYKTYpbl Monekyn BFz n NF3?

2. CoctaBuTb 9HepreTU4eckylo amarpammy aTomHbiX opbutanen (AO) n MonekynsapHbIX
opbutanen (MO) coegmHeHus LiH. Kakne opbutanu B HeN ABNSAOTCS CBA3bIBAOWUMUN, a Kakune
— paspbixnsowme? PaccuntaTb KpaTHOCTb CBA3WN.

3. Kak meToa BaneHTHbIx cBs3en (BC) obbacHseT nuHenHoe ctpoeHne monekynbsl BeCl, n
TeTpasgpuyeckoe CH4?

BapuaHTt Ne 3

1. Kak 1 noyemy M3MeHsieTCs BeNMYMHA yrra B BepLuMHax nupamMmumganbHbiX Monekyn OH;
npu nepexoge ot PH3; k SbH3?

2. OnpegenuTb xapaktep cBasen B kpuctannax MgS, ZnSe u InSb. B kakom crniyyae cBsasb
nmeet bonee nonspHbIn xapaktep? Kaknmm ceonctBammn obnagarT AaHHbIE COeANHEHNA?

3. Kakon tun rmbpugmsaumm opbutaner atoma KpemMHusa npeawiectByeT obpasoBaHuio
mMonekyn SiH4 1 TeTparanoreHMaoB KpeMHUA? KakoBa Ux npocTpaHCTBEHHAdA CTPyKTypa?

BapuaHT Ne 4
1. CocTaBuTb 3HEpreTMYecKkylo guarpammy no meTony MonekynsapHbix opbutanen (MO)
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yactuy, NO*, NO 1 NO™ 1 cpaBHUTb UX KPATHOCTb U SHEPTUIO CBA3EN.
2. OnpenenuTb XapakTep CBA3er B KpUCTannuyeckux CTpyktypax TBepabix BewecTtB: KF,

BaCl,, cepa, noa, kapbug kpemuus. Kakumm cBoncTtBamum o06nagaloT AaHHble TBepable
BellecTsa?

3. MoryTt nu cyuwectBoBaTb Monekynsl Li; 1 Be, n kakoBbl kpaTHOCTU Mx cBasen? OTeBeT
MOTUBMPYNTE COCTaBINEHNEM SHEPreTUYECKUX Anarpamm.

BapwuaHT Ne 5

1. Kak meToq BaneHTHbIx cBszen (BC) obbacHseT yrnoBoe cTpoeHue morekynbl HpS u
nnHenHoe monekynbl CO,?

2. Kakyo XxuMrnyeckyto CBA3b Ha3blBaoT BOAOPOAHON? Mexay MonekynamMu Kakmx BewecTB
oHa obpasyeTtca? Noyemy H,O n HF, nmesa MeHbLLYIO MONEKYNSAPHYIO Maccy, NNaBAaTCAa U KUNAT
npu Bonee BbICOKNX TeMnepaTypax, YeM Ux aHanorn?

3. Kakve cBs3n HasblBalOT BOAOPOAHLIMU, KAKOBA UX MPOYHOCTb MO CPaBHEHUIO C ApYrMMuy
TMnamu ceasen? lpu Kakon TemnepaTtype paspyllarTca BOOOPOAHbIE CBA3W B BoAe U MNpu
Kakon Temnepartype pa3pbiBaloTCA CBA3N Mexdy atoMammn Bogopoaa v kucriopoga B soge?

BapwuaHT Ne 6

1. Onpepenutb xapaktep cBssen B Monekynax SCls, SiCls, CIF; n IBr v ykasatb ans
KaXXOOM W3 HUX HanpaBneHue CMeLLeHUs 3IEeKTPOHHOW MMOTHOCTU CBA3W. Pacnonoxmtb
MONEKynbl B PS4 B NOpsiAKe YBENUYEHUSA MONApPHOCTM cBA3W. Kakummn cBonctBammn obnagatot
JaHHble coeAnHeHna?

2. B kakon ua monekyn: H,S, H,Se nnn H,Te n noyemy yron mexay BaneHTHbIMU CBA3SMMU
BonbLue oTknoHaeTcsa oT 90°7?

3. CpaBHUTb KpaTHOCTM CBS3EM U MarHUTHblE CBOMCTBA MOSeEKyrbl B, n MonekynspHoro
noHa B,". CocTaBuTb 3HEpreTMyeckue amarpaMmmbl.

Bonpochl Anga KONnokBnymMma no reme «XmMus TBeEpAoro coctosiHms. Metannoxmmmsay

1. ®dusmko-xummnyecknin aHanms. Ero uenu n 3agayn. [lnarpammbl COCTOSSHUA U guarpaMmmbl
«COCTaB — CBOMCTBOY».

2. lNoHaTne o dase, KOMMOHEHTE CUCTEMbI, HE3aBUCMMOM KOMMOHeHTe. [loHaTMe o
da3oBon gnarpamme ogHO- U MHOFOKOMMNOHEHTHON cuctemsl. MNMpasuno gas 'mbbca.

3. dasoBble gnarpammbl OOHOKOMMOHEHTHbIX cuctem. lNpumepbl (Boga, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble n Kputudeckme Touku. MNpasuno ¢gas mbbea.

4. ®asoBble AgnarpaMmbl ABYXKOMMOHEHTHbIX cCUCTEM. T-X- guarpammbl, T-X- CeYeHus.
PaccnoeHue B xunakon gase. PaccrnoeHne ¢ BEpXHEN U HKHUIN KPUTUHECKUMU TOUKaMU.
CooTBeTcTByOWME T-X- Anarpammsbl (T-X-ceyeHus).

5. T-x- guarpamma (T-x-ceyeHue) IBTEKTMYECKOro Tuna. “VigeanbHas” 9BTeKTUYecCKas
Anarpamma (6e3 TBepaodasHou pacTtBopumMocTn). JlMHMA nukeuayca. YpaBHeHue
LWpénepa — Jle LLaTenbe n kpnockonnyeckoe NpudnmxeHune.

6. ®asoBble AuMarpaMmmbl  OBYXKOMMOHEHTHbIX CUCTEM. T-X-CeYeHne auarpammbl
9BTEKTUYECKOrO TUNa Ans cnyyasi 3aMeTHOW pacTBOPUMOCTU KOMMOHEHTOB B TBEPAbIX
daszax. JluHumn nukemnayca un conugyca. Cnyvain peTporpagHoro convmayca.

7. ®as3oBble AuarpaMmbl OBYXKOMMOHEHTHbIX cucteM. T-X- aumarpamma (T-x-ceyeHue)
nepuTekTuyeckoro Tuna (6e3 coeguHeHUn).

8. ®dasoBble AuarpaMmbl OBYXKOMMOHEHTHbIX CUCTEM. T-x- amarpammbl (T-X-CcedeHus)
OMHApPHbIX CUCTEM C KOHIPYSHTHO MMaBAWMMCH coeavHeHeM. [anbToHugbl u
Beptonnuabl: npeactasnedna H.C. KypHakoBa v ero nocnegosaTtenen.

9. T-x- gnarpamma (T-Xx-ceyeHue) OBMHAPHON CUCTEMBbI C NMPOMEXYTOYHbIM COEAUHEHUEM,
CNOCOOHbLIM pasnaraTbCs Npu yBENUYEHUN TeMnepaTypbl N0 NEPUTEKTUHECKON peakumn.

10.®a3oBble guarpamMmbl  ABYXKOMMOHEHTHbIX CUCTEM. T-X-CEYeHus guarpamm C
HenpepbIBHbIMA  TBEPAbIMM  pacTBopamMu. YNOpsiAOYEeHMe TBepAdblX pPacTBOPOB.
CoeanHeHns KypHakosa.
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11.MpoaHanuaupoBaTb T-x gnarpammy. OnucaTb pa3oBble NpeBpaLleHns Aisi COCTaBoB: 9,
12 n 50 mon.% AS 1 NOCTPOUTb COOTBETCTBYIOLLIMNE KPpUBbIE oxnaxaeHus. Kakne macchl
Ag 1 As noTpebyroTcs Ans npurotToBneHnsa 3r aBTEKTMYECKOro cnnasa?

12.MMpoaHanuaupoBaTb T-x guarpammy. OnucaTtb pa3oBble NpeBpalleHus Ans COCTaBOB:
22, 48,5 n 60 mon.% Na v nocTpouTb COOTBETCTBYHOLLME KpUBblEe oxraxaeHus. Kakue
mMacchbl Bi u Na notpebytoTcs ans npurotoBneHnst 3r aBTEKTUYECKOro crnnasa?

13.MpoaHanuaupoBaTtb T-x guarpammy. OnmncaTtb pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 40 n 60 mon.% Ba n nNocTpouTb COOTBETCTBYKOLIME KpuBble oxnaxaeHus. Kakve
mMaccobl Ba n Na notpebytoTcst Ang npurotoBneHns 3r 3aBTEKTUYECKOro cnnasa?

14.TMpoaHanuaupoBaTb T-x guarpammy. Onucatb ¢pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 50,5 n 60 mon.% K u noctpouTb COOTBETCTBYIOLLUME KpUBblEe OxnaxaeHus. Kakue
maccel K n Cs notpebyworca Ons MPUroToBNeHUA 3r KOHIPY3HTHO NNnaBsLwerocs
TBEpOOoro pacreopa?

15. MNMpoaHanuaupoBaTb T-x anarpammy. OnucaTb ¢ba3oBbie NpeBpalleHnst O COCTaBOB:
22, 50 n 66,67 mon.% Na n nocTpouTb COOTBETCTBYIOLLME KpUBblE oxnaxaeHus. Kakue
maccel Na n Cs notpebytotcs ans npurotoBneHus 3r MHKOHTPY3HTHO nnaBsLwencs
NPOMeXyTOYHON dhasbl?

16. NMpoaHanuauposaTb T-x guarpammy puc. 1. Onucatb asoBble npeBpaleHus Ons
coctaBoB: 10, 23 n 30 mon.% Li, NnOoCTpoUTb COOTBETCTBYIOLLNE KPUBbBIE OXSTaXOEHUS.
Kakne maccbl Mg u Li notpebytoTca ons npurotToBneHns 3r KOHIPYaHTHO MnaBsLerocs
TBEPAOro pacTeopa Ha OCHOBE NUTUSA?

17.MpoaHanuauposaTtb P-T guarpammy yrrnepoga. B kakmx ycnoBmsix MOXHO NPOBOAUTb
BblpallMBaHMe KpuUCTanmnoB anmMasa B yCcrnoBusax, BrmM3kMx K paBHOBECHbIM? MOXHO nn
nony4YnTb anmas, KOHAEHCUPYS Napbl YACTOrO yrrepona?

18.MpoaHanuaumpoBaTtb T-x guarpammy. OnmcaTtb ¢pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 40 n 60 mon.% Se u NOCTPOMTbL COOTBETCTBYHOLUME KpMBbIE oxnaxaeHus. Kakue
Maccbl Sn M Se noTpebyTca And MpUroToBneHus 3r 3BTEKTUYECKOro Cnnaea,
cogepxatlero oba NpoMeXxyToYHbIX ceneHraa onosa?

KomMmnnekT pa3HOYpPOBHEBLIX 3a4aY U 3agaHun Ang TekyLen artTrecTraumm
no teme «PacTBopbI»

1. Bolumcnute  TemnepaTtypy  Kpuctannmsauum — pactBopa  MoueBuHbl  (NH,),CO,
cogepxatlero 5 r moyeBuHbl B 150 r Boabl. Kpnockonunyeckasi koHcTtaHTa Bogbl 1,86 kr-K/Morsb.

2. Bbluncnute maccoByto gonto (%) BogHoro pactBopa caxapa CioHzOi1, 3Has, 4yto
Temnepartypa Kpuctannusauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoAbl
1,86 kr-K/mornb.

3. Pacteop, cogepxawmn 0,512 r HeanekTponuta B 100 r 6eH30na, KpuctannuayeTtcsa npu
5,296°C. Temnepatypa kpuctannusaumm 6exsona 5,501C. Kpuockonunyeckas KoHcTaHTa 5,1
kr-K/monb. Bblumcnnte monsipHyto Maccy pacTBOPEHHOro BELLECTBA.

4. PactBop, cogepxawmni 3,04 r kamdopbl CioHigs O B 100 r 6eH3ona, Kunut npu
TemnepaTtype 80,714°C. Tewmnepatypa kuneHusa ©OeHsona 80,200C. Bbluucnute
96ynnmMocKonmnyeckyto KOHCTaHTy 6eH3ona.

5. Beluncnute maccosyto gonto (%) sogHoro pactsopa rnuuepunHa CsHs(OH)s, 3Has, yTto
a70T pacteop kmnut npu 100,39°C. B6ynnmockonuyeckas koHcTaHTa Boabl 0,52 kr-K/monb.

6. Bbluncnmte MONsSpHyt0 Maccy HeanekTponuTa, 3Has, YTO pacTBOp, cogep-Kawmn 2,25 r
aToro BewecTtBa B 250 r Boagbl, kpuctannuayetca npu - 0,279°C. Kpuckonuyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Boluncnute TemnepaTtypy kuneHwuss 5%-Horo pactBopa HadpTanuHa CiogHg B GeH3one.
TemnepaTtypa knnexus 6eHsona 80,2°C. O6ynnunockonnyeckas KoHcTaHTa ero 2,57 kr-K/monb.

8. PactBop, copgepxawmn 25,65 r HekoToporo Heanektpormta B 300 r BOAbI,
Kpuctannuayetca npu - 0,465°C. BbluMcnvte MOMSIPHYIO MaccCy pacTBOPEHHOro BeLlecTBa.
Kpunockonunyeckasi koHcTaHTa Boabl 1,86 kr-K/monb.
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9. Bbluncnmte KpMOCKOMMYECKYKD KOHCTAHTY YKCYCHOW KUCMOTbI, 3Hasi, YTO pacTBop,
copgepxawmnn 4,25 r antpaueHa CisHip B 100 r ykCyCHOM KMCMOTbI, KpUCTannusyetcs npwu
15,718°C TemnepaTtypa Kpuctannmsauum ykcycHom kncnotbl 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r 6eH3ona TemnepaTtypa KUMEHUSA €ro
nosbicunace Ha 0,81°C. Ckonbko aTOMOB COLEPXWUT MOJSieKyna cepbl B 3TOM pacTBOpe.
Obynnunockonunyeckas KoHcTaHTa 6eH3ona 2,57 kr-K/mone.

11. CocTaBbTe MWOHHO-MOSIEKYNIAPHOE U MOJIEKYNSAPHOE YpaBHEHUA rmaponnaa,
npoucxogsawero npu cmewmBaHun pacteopoB K,S u CrCl;. Kaxpgaa u3 B3aTbiX conemn
rmgponuayeTtcss HeobpatMmo OO KOHUA C obpas3oBaHMEM COOTBETCTBYHOLIMX OCHOBaHUS W
KNCIOTbI.

12. K pactBopy FeCl; nobasunu cnegyrowme Bewectsa: a) HCI; 6) KOH; B) ZnCly;
rNNa,COs3. B kakmx cnyyaax rugponua xnopuga xenesa (lll) ycunutca? lMNMoyemy? CoctaBbTe
NOHHO-MONEKYNSAPHbIE YPaBHEHUSA rTMAPONN3a COOTBETCTBYHOLLNX CONEN.

13. Kakne wun3 conen: Aly(SOu4)s, K2S, Pb(NOs3),, KCI noasepratwotca rngponusy?
CocTtaBbTe MOHHO-MOMEKYNSPHbIE U MOSEKYNAPHbIE YPaBHEHUS rMaponn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHWe uMeeT BOOOPOAHbIN Mnokasatenb (7<pH<7) gna pacTtBOpOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rTMAponn3a gaHHbIX COMeENn.

14. Mpn cmewwmBanun FeCl; n Na,CO3; kaxgas u3 B3ATbIX COMen rmaponuayertcs
HeobpaTUMO 40 KOHUa ¢ obpa3oBaHMEM COOTBETCTBYHOLUMX OCHOBaHUS U KUCNOTbl. BblpasuTe
3TOT COBMECTHbIN rMApOSiM3 MOHHO-MOJSIEKYNAPHBLIM U MOSIEKYNAPHBIM YPaBHEHUAMM.

15. Kakyto cpeay mmetoT pacteopbl conen NasPO,, KoS, CuSO,4? CoctaBbTe MOHHO-
MONEKYNspHbIE U MOMEKYNSPHbIE YpaBHEHUS rmaponmsa aTux conen? Paccyntante KOHCTaHThI
rmaponnsa gaHHbIX COnewn.

16. Kakne na conen: RbCl, Cry(SO4)s3, Ni(NO3),, Na,SO3; nogsepratotcs rmgponnsy?
CocTaBbTe MOHHO-MOMEKYNSIPHbIE U MOMEKYNAPHbIE YPaBHEHUS rMaponun3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHbIN MNokasatenb (7<pH<7) ana pacTtBOpPOB 3TUX
conen? PaccumMTtanTe KOHCTaHTbl rTMaponn3a gaHHbIX CONen.

17. Kakas 13 gByx conen npu paBHbIX yCrnoBuax B 6ornbllen cTeneHn nogsepraeTcs
rmgponunay: Na,COz; unun Na,SOg3; FeCl; unu FeCl,? MNMoyemy? CoctaBbTe€ MOHHO-MOMNEKYNSAPHbIE
N MONeEKyNsipHble YpaBHEHUS TMAPONN3a 3TUX Conemn.

18. Kakas 13 gByx conen npu paBHbIX yCrnoBusax B Gonbluen CTeneHn nogsepraeTcs
rmgponuay: NaCN mnnun NaCIlO; MgCl, unu ZnCl,? MNovemy? CocTtaBbTe MOHHO-MOSIEKYNAPHbIE U
MOMNEKyNspHblE YPaBHEHNSA rMAPONn3a COOTBETCTBYIOLLIMX COMEN.

19. Kakne wun3 conen: K,COs, FeCl;, Ky;SO4, ZnCl, nogsepratoTca rmaponmsy?
CocTtaBbTe MOHHO-MOMEKYNSIPHbIE U MOMEKYNAPHbIE YPaBHEHUS rMApoOnn3a COOTBETCTBYHOLLNX
conen. Onpegenute 3HayeHMe BOAOPOAHOIO nokasatens ansa atnx conen (7<pH<7) pacteopos
3TNX conen? Paccuntamte KOHCTaHTbl rMaponn3a gaHHbIX CONewn.

20. CocTtaBbTe B MOSEKYSISIPHOM 1 MOMEKYNSAPHO-NOHHOM (hOpMe YpaBHEHNS peaKLni:

a) CuCL, + N8.2C03 + H,O —...;

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

21. BbluMCNUTb KOHCTaHTY rmgponmsa cynbduta HaTpus, cTteneHb rmgponusa conu B 0,1
M pactBope u pH pacTtBopa. HanuwuTe MOHHO-MOMEKYNSAPHOE U MOSEKYNSPHOE ypaBHEHME
rmgponusa cyrnbdura HaTpus.

22. BblMUCNUTL KOHCTAHTY rmaponuda optodocdata HaTpus. Onpegenute 3Ha4YeHus
BOAOPOAHOrO nokasaTens pacTtBopoB optodoccaTta HaTpus; a) 2,4 M un 6) 0,1 M? Onpegenute
cTeneHb rmaponusa. HanvwuTte MOHHO-MOMEKYNSIPHOE N MOSNEKYNAPHOE ypaBHEHWE rMaponusa
opTtodocaTa HaTpus.
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KomMmnnekT pa3HOYpOBHEBLIX 3a4ay U 3agaHun Ang TekyLwen arTrecTraumm
no teme «KomnnekcHble coeanHeHnsa»

1. Onpegenute 3apsg KOMMMEKCHOrO WOHA, CTenNeHb OKUCMEHUS U KOOPAMHALMOHHOE
yncno Komnnekcoobpasosatens B coeanHeHumsx [Cu(NH3)4]SO4 Ky[PtClg], K[AgQ(CN),].
Hanuwwnte ypaBHeHus guccounanmm 3TMx coeMHEHNIN B BOAHbBIX pacTBOpax.

2. CocTaBbTe KOOpAMHAUMOHHbIE (OOPMYIbl CredyLWmMX KOMMIIEKCHbIX COoeMHEHUN
nnatuHbl: PtCly-6NH3; PtCly-4NH3; PtCly-2NH3, KoopamHaumoHHoe yuncno nnatuHbl (IV) paBHO
wecTtn. Hanuwmnte ypaBHeHne guccoumaumm aTux coeguHeHun B BOOHbIX pacTtBopax. Kakoe u3
CoeINHEHUI ABNAETCA KOMMSEKCHBIM HEANEKTPOSIMTOM?

3. CocTaBbTe KOOpAMHALUMOHHbIE QOPMYIbl CrReayLWmnX KOMMSIEKCHbIX COeaVUHEHUN
kobanbTa: CoC13-:6NH3; CoC13-5NH3; CoC13-4NH;3. KoopauHaumoHHoe 4yucno kobanbta (l11)
paBHO WecTWU. HanuwuTe ypaBHEHNA guccoumaunm 3Tmx coeguHeHnn B BOAHbIX pacTBOpPax.

4. CocTtaBbTe KOOpPAMHAUMOHHbIE (OPMYIbl CAeAyLWNX KOMMSIEKCHbIX COeAMHEHUN
cepebpa: AgCI-2NH3; AgGCN-KCN; AgNO,-NaNO,. KoopanHaunoHHoe 4ucrio cepebpa paBHO
ABYM. HanvwunTe ypaBHeHNs anccoumaumm aTux CoOeanHeHU B BOOHbIX pacTBopax.

5. W3 coyvetaHma yactuy Co®, NH;, NO, u K' MOXHO COCTaBUTb CeMb
KOOPAMHAUMOHHBIX  (POPMYST  KOMMMEKCHbIX coeguHeHun kKobanbTa, OAHa W3  KOTOPbIX
[Co(NH3)6](NO2)3. CoctaBbTe (hopMyribl APYrUX LLECTU COeQUHEHUN U HanUwnTe ypaBHEHUSA UX
anccoumaumm B BOOHbIX pacTBopax.

6. U3 covetanus yactuy Cré*, H,O, CI' n K MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHbIX
dopMyn KOMMMEKCHbIX COeauHEHM Xpoma, oaHa wun3 kotopbix [Cr(H20)e]C13. CocTtaBbTe
dopMyrnbl ApYrux LIECTU COEOUHEHUM U HanuwuTe YpaBHEHWA UX guccoumaumm B BOLHbIX
pacTBopax.

7. Hanuwmnte BblpaxeHnst Ons KOHCTaHT HECTOMKOCTM KOMMeKCHbIX noHoB [Ag(NH3),]",
[Fe(CN)e]*, [PtClg]*. Yemy paBHbl CTENEHb OKUCIEHUS] U KOOPAMHALMOHHOE YKUCHIO
KomnnekcoobpasoBaTenemn B 3TUX MOHaX?

8. Hanuwmnte BbipaxkeHna A5 KOHCTaHT HECTOMKOCTU CrneayowmX KOMMIEKCHbIX MOHOB:
[Ag(CN)J], [Ag(NH3)-]*. [Ag(SCN),]. 3Hasi, YTO OHM COOTBETCTBEHHO paBHbl 1,0:-10%; 6,8:10°8;
2,010 ykaxuTe, B KakoM pacTBope, coAepXalleM 3TV WOHbI, MpYU PaBHON MOMSIPHOM
KOHLIEHTpauwumn noHos Ag* 6ornbLiue.

9. Tlpu npubasneHnn pacteopa KCN «k pactBopy [Zn(NH3)4]SO, o6pasyetcs
pacTtBopumoe KomnnekcHoe coeaunHeHue Kj[Zn(CN)y. Hanuwmnte MonekynspHOe M MOHHO-
MOJIEKYNSIPHOE ypaBHEHUS peakumn. KOHCTaHTa HeCTOoMKoCTU Kakoro uowa: [Zn(NHs)s?* unm
[Zn(CN)4]?*, Gonblue? Mouemy?

10. KOHCTaHTbI HECTOMKOCTU KommnekcHbix MoHoB [Co(NHs)e**, [Fe(CN)g]*, [Fe(CN)sl*
COOTBETCTBEHHO paBHbl 6,2:107% 1,0-10°"; 1,0-10™**. Kakoln M3 aTnx MoHoB siBnsieTcs Gonee
NPOYHBbIM? Hanuwmnte BblpaXXeHUs ANA KOHCTAHT HECTOMKOCTU YKa3aHHbIX KOMMSIEKCHbBIX MOHOB
n opMyIibl COEANHEHUI, coaepXKaLlmMX 3TN UOHbI.

20.2 NMpomexyToyHas aTrectaums

MpomexyToyHasa aTTecTaums No AUCUUNIIMHE OCYLLIECTBNAETCS C MOMOLLBIO CNeayoLwmx
OLIEHOMHbIX CpeacTB: cobecegoBaHNE MO 3K3aMEHALIMOHHbLIM buneTam (no buneram k 3a4eTy)

MepedveHb 3adaHuli, mem peghepamos, mem npeseHmauyul, Kypcosbix, 00krnados, mpebosaHus K
rpedcmassieHuro nopmaosiuo, 80MPOCOB K IK3aMeHy (3adyemy) u nopssdok cpopmuposaHuss KUM

OnucaHne TexHonormm nposeneHnda

TpeboBaHUSA K BbINMONMHEHWNIO 3a4aHWIA, LWKanbl U KPUTEPUM OLIEHNBAHMS

Cm. ©OC MPUNOXEHNA
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