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®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO
3aBegyowmin kaegpomn

Obuweli u HeopeaHu4YeckoU xumuu

30.06.2021 r.

PABOYASA NPOrPAMMA YYEBEHOW OUCLUUMNNUHbBI
B1.0.09 — HeopraHnyeckas xumus

1. Kog u HaumMeHOBaHMe HanpaBleHus noaroToBku/cneymnanbHOCTU:

04.05.01 «Xumugay» (Xumua 1O dyHoameHTanbHag v npuknagHag Xxmmus)

2. Mpodunb nogroTroBku/cneumannsaymsa:

dyHaameHTanbHast Xumus B npocpeccrmoHanbHoM obpasoBaHum

3. KBanudumkauusa BbinyckHuKa: Xumuk. [NpenogaBatens XMuMmnm
4. ®dopma oby4eHusa: O4yHag

5. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHDI:

kadeapa obLien n HeopraHNYECKom XUMum

6. CoctaBuTenu nporpaMmmbl:
3aBpaxHoB AnekcaHap KOpbeBumY, JOKTOP XMMUYECKUX HAYK, AOLEHT

7. PexomeHpgoBaHa: HMC xumuyeckoro cakynsteta BIY «17.06.2021», npoTokon Neb.

8. YuebHbIn roa: 2021/22 CemecTp(bl)/TpumecTtp(bl): 1, 2



9.llenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenamn ocBoeHus y4ebHON ONCLMNITUHBI SBNSAOTCA:

- U3NOXEHME 00LLETEOPETUYECKOTO (PyHOAMEHTA XMMMUYECKON HaYKK

- paccMoTpeHmne obLLLETEOPETUYECKMX KOHLEMLMIA, 3aKOHOB, TEOPUIN, TakuX, kak Neprnognyveckuii
3aKOH, aTOMHO - MOMEKYNApPHOe Y4yeHue, Teopusl XMMWUYECKOro CTPOEHUs, CTpoeHMe artoma wu
XMMUYecKas CBA3b, XMMMUYECKas KMHETUKA U TEPMOANHAMMKA, PUBNKO - XUMUYECKUA aHanu3 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 OCHOBHBbIX 3aKOHOB TeopeTnYeckon (oM3nyeckon) XumMum;

- hopMmpoBaHmMe MOHMMaHUA CBONCTB 3fIEMEHTOB U 0Opa3yeMbiX UMW COEQMHEHUN Ha OCHOBE
nonoxeHun obwen xummmn. B ocHoBy nonoxeH [lepMoanMyeckuii 3aKkOH, Kak OCHOBA XUMMWYECKOM
cuctematukn. PaccmatpuBaeTcs knaccudpukaumsi XMMUYECKUX SMEMEHTOB, MPOCTbIX, OWHAPHBIX W
CMNOXHbIX XMMUYECKNX coeanHeHni. [laeTca obuan xapaktepucTmka rpynn anemeHToB epunognyeckon
cuctembl. M3yyaloTcss OCOBGEHHOCTM XMMWU KOHKPETHBLIX 3MIEMEHTOB M MX Hambornee BaXKHbIX
coeauHeHun. Cepbe3HOe BHUMaHME yOensaeTcd XMMUU pPagvoaKTMBHBLIX W CUHTE3MPOBAHHbIX
aNeMeHTOoB. YAensetcs BHUMaAHWE WU3YYEeHUIO MNyTen pas3BUTUS HEOpraHM4eckom Xumuu, npobneme
NoSTly4eHUs1 HOBbLIX HEOpraHU4Yecknx BeLLeCTB C 3apaHee 3adaHHbIMW CBOMCTBaMW (NOSTYMPOBOLHMKM,
HeopraHn4eckne NonMMepbI U T.0.).

10. MecTo yyeb6HOM AncuuNuHbI B cTpykType OOI:
51.0. — o6s3aTtenbHas YacTtb 6a30B0W ANCLIMMNMHBI

11. MnaHupyeMble pe3ynbTaTbl OOYYEHUA MO AUCLUNIIMHE/MOAYNO (3HAHUSA, YMeHus,
HaBbIKM), COOTHECEHHbIE C NMaHUpyeMbIMU pe3yribTaTaMu OCBOEHUS obGpa3oBaTesNibHOM
nporpamMmmbl (KOMAETEHLUMSIMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

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

OrK-1 CriocoOHOCTh OrlK- | Cucremarusupyet u | 3HaTb: Kputepun CaMOrnpoun3BOSIbHOIO
aHaJU3UpOBaTh U 1.1 | aHanu3upyeT pe3yJbTATHl | XMMUYECKUX peakuuin B pasriMyHbIX cuctemax
HHTEPIIPETHPO- XAMHYIECKHX YMeTb: nnaHWpoBaTb  3KCNEPUMEHT  TakuMm
BaTh PE3yJbTATHI 9KCIICPUMEHTOB, obpasom, 4TOObI U3BMEYL U3 HEr0 MaKCUMYM

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

U3MepeHuit MaTepuanoB

OrlK- | Mpennaraer

1.2 | uHTEepIpeTaIuIo
COOCTBEHHBIX
OKCIIEPUMEHTOB u
PacueTHO-TEOPETHIECKUX
paboT ¢ UCHOIB30BAHUEM
TEOPETHUYECKUX 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
HaIpaBJICHHOCTH.




OrK-2 CrocobHOCTB OrlK- | Paboraer ¢ xumuueckuMu | 3HATb: OCHOBHbIE npasuna TEXHUKN
MIPOBEICHUS C 21 BEILIECTBAMH c | besonacHOCTM M OCHOBHblE MpPUEMbl BeOeHUs
coOmoeHIEM coOmoIeHreM HOPM | XMMWUYECKOro 3KcnepumeHTa.

HOPM TE€XHUKH TEeXHUKHU 0€30I1acCHOCTH YmMmeTb: BbIMOMHUTL OCHOBHbIe paboThbl
0e30macHoOCTH nabopartopHoro NpakTukyma no HeopraHN4eCcKon
XMMHYECKOIO 2.2. IIpoBogur cuHTE3 BELIECTB | XUMUU
9KCIIEPUMEHTA, W MarepuajoB  pasHoil | BnageTb: OCHOBHbIMW MpuveMamun MonyvyeHus
BKJIFOYast CHHTE3, MPUPOJIBI C | KONMMYECTBEHHbIX PE3yrbTaToB B 3KCNEPNMEHTE
aHaJIN3, U3yYeHHE UCIIOJIb30BaHHEM
CTPYKTYpHI U MMEIOIINXCS METOANK
CBOIICTB BEIIECTB
Y MaTEpUAJIOB, 2.3 ITpoBoaut CTaHJApPTHBIE
HCCIIEI0BaHNE orepanyuu TSt
MIPOIIECCOB € MX OTIPECTICHUSI XUMHIECKOTO
ydacTHEM u ¢azoBoro cocraBa
BEIIECTB U MaTepHalloOB Ha
HUX OCHOBC.
2.4 [IpoBogutT  uccienoBaHUs
CBONCTB BEILIECTB u
MaTepuaaoB c
HCTIONIb30BaHUEM
CepUIHOTO HAay4HOTO
00opyaoBaHUs
Orl1K-3 CnocobHOCTh OlK- | IIpumensier Teoperndeckue | 3HaTb:  OCHOBHblE  MeTOAbl  onpedeneHus
MIPUMCHSTh 3.1 " nosyaMnupudeckne | 6asoBblX  CBOMCTB  BellecTB  (MMAOTHOCTW,
pacueTHo- MOJEIM TPH  pEUIeHHH | AaBfeHUsa napa, KUCIOTHO-OCHOBHLIX CBOWCTB U
TeopeTHYeCKHe 3a1a4 XUMHUUecKoil | T.4.).
METO/IbI ISt HaIpaBIEHHOCTH. YMeTb: MpoBOAMTL pacyeTbl N0 W3BECTHOMY
U3y4YECHUS anroputMy C MPUMEHEHMEM  KOMMbIOTEPHbIX
CBOICTB BEILECTB Hcnonp3yer craHgapTHoe | nporpamma
Y TporieccoB ¢ ux | 3.2 nporpaMMHoe obecrieueHue | BnapgeTb: OCHOBHbIMU npuemamu
Yy4acTHEM C pu peneHnu 3aja4 | KoudecmeeHHoU  obpaboTkm  pes3ynbTaToB
HCTIOJIb30BaHUEM XUMHUYECKON aKcnepumMeHTa
COBpPEMEHHOM HarpaBJIeHHOCTH
BBIYHMCIIUTEILHON
TEXHHUKH
OlNK-6 | CnocoGHOCTB OlK- | IlpencraBaser pe3ynbTaThl | 3HATb: OCHOBHbIE MPUEMbl NOATOTOBKU AOKMaja
NPE/ICTABIISATh 6.1 paboTHl B BHAE OTYETa MO | MPU  MOMOLUN COBPEMEHHbLIX  KOMMbIOTEPHbIX
Pe3yabTaThI cTaniaptHoil  ¢opme Ha | Nporpamm
cBoel paboTHl B PYCCKOM SI3BIKE. YMeTb: camMoCTOATENbHO MNOArOTOBUTL YCTHOE
YCTHOI u coobLeHne, conpoBoXaaeMoe npeseHTaumei.
MHUCbMEHHON 6.2 IIpencrasnser Bnapethb: aneMeHTapHbIMU HaBblKamu
dhopme HHPOPMALMIO XUMHAYECKOTO | CreumanucTa-goknagqmka.
COOTBETCTBHH  C CONIEpXKAaHHUA C  YyYeTOM
HOpMaMH u TpeboBaHui
IpaBUIaMH, 6ubmmorpaduueckoit
HNPUHATBIMU B KyJIbTYpBI
npoQeCCUOHANBH
OM coo01ecTBe 6.3 IIpencraBnsier pe3ynbTaThl
paboTBl B BHJE TE3HCOB
JOKIIaa Ha PYCCKOM U
aHIJIMICKOM  sI3bIKaX B
COOTBETCTBUM C HOpMaMU U
IpaBujiaMu, TMPUHATBIMU B
XUMHYECKOM COOOIIIECTBE.
6.4. l'oToBUT mpe3eHTanMI0 1O

TeMe paboTsl u
NPe/ICTaBISIET ee Ha
PYCCKOM ¥ aHIJIMHCKOM
SI3BIKAX.




12. O6bemM gucuMnuHbI B 3a4eTHbIX eanHuuax/yac — 540/15.

Popma NPOMEXYTOUYHON aTTeCTaLMnM (savem/sk3amer) Ik3aMeH (1 n 2 cemectp)

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKocTb
Bug yyebHor paboTbl Bcero 1 Mo cemechpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 304 152 152
Jlekuunmn 118 50 68
npakTuyeckme
B TOM YuUCne:
nabopartopHble 186 102 84
CamocrosaTensHasa pabota 164 100 64
B ToMm uncne: kypcoBas paborta
dopma NPoOMEXYTOHYHON aTTecTaumu: 72 36 36
3K3ameH (72 4)
WToro: 540 288 252
13.1. CogepxaHne gUCUUNIINHLI
n/n Peanusauwns
asgena
HaumeHoBaHne pasi
ONCUMNIUHBI C
pasgena CopepxaHve pasgena AMCunnivHbl NOMOLLbH0
ONCLMNIUHBI ;
OHNamnH-Kypca,
QYMK
1. Nekuun
1.1 | BBepgeHue ®dopMbl CyLLIECTBOBaHNUS MaTtepumn. Xumuyeckas doopma OBUKEHNS, https://edu.vsu.r
ee ocobeHHocTu. Onpegenenune xumun. 3agaym xummm. ObLuas u/course/view.p
XUMUS — TeopeTUdecknii PyHaaMeHT XUMUYECKON HayKW. hp?id=11068#s
XUMMYECcKnii n U3NKO-XMMNUYECKNIA METOObI UCCNEeaoBaHMS. ection-2
1.2 | Xumuyeckasa ATOMHO-MOMekynsipHaa Teopus. XuMuyeckun anemeHT. [lpocToe
amomucmuka BelecTBo. AnnoTponus. [(a3oBble 3akoHbl. Yncno Asoragpo. Moneb.
MonspHas macca. CoBpemeHHas xummyeckass aToMucTuka. ATom,
Mornekyrn, kpuctanmn. MonekynspHas un HemonekynsapHas dopma
Kpuctannos. lNoHsATMe o dha3e — HocuTene CBOWCTB BellecTBa B
KpucTannax HeMOneKynsipHom CTPYKTYpbl. Xnmuyeckoe
coeanHeHue. CTpyKTypHbIE dopmyrbl MOreKyrn n
KpucTannoxmmmyeckoe cTpoeHue BellecTBa. CTexuvomeTpuyeckune
3aKOHbI N UX COBpeMeHHasa TpakTtoBka. CoeauHEHUs MOCTOSIHHOMO U
nepemMeHHoro coctasa. Kpuctannoxumumyeckoe CTpoeHne
cBoncTBa BellectBa. [loHATMe o pediekTax KpucTannmyeckomn
cTpykTypbl. OGnacTe romMoreHHocTM a3 MnepemMeHHOro cocTasa.
JdanbToHngpl 1 6epTonnuasl.
1.3 | Xumuyeckas OcHOBbI TEPMOXUMUU. JK30 - U IHAOTEPMMYECKME peakumn. 3akoH | https://edu.vsu.r
mepmoduHamuka | JlaByasbe-Jlannaca. 3akoH [ecca. AQOMTMBHOCTL TemmoBbix | u/course/view.p
ahbhekToB B MHOroctagumnHbiX npoueccax. TepmoguHamudeckune | hp?id=11068#s
CUCTEMBI: M30NMPOBAHHbIE, 3aKpbIThble, OTKPbITbie. WM300apHblie u | ection-6

N30XOpHble NpoLecchl. TepMoauHammyeckass U TepPMOXUMUYEcKas
cuCTeMbl 3HAKOB. OYHKUMU COCTOSIHUS. BHYTpeHHsi 3SHeprusi u
3HTanbnusl. OHTanbnuiHble Auarpammbl. Tennota u paboTa, Mx
B3aMMOCBSi3b. 1-0e Hauyano TepMoAMHaMWUKU. 3aKOH COXpaHeHust

3Heprun. Kputepuii HanpaBneHHOCTU XMMWYECKOro rmnpolecca.
MpuHunn BepTtno-TomMnceHa, €ero OrpaHMYEeHHOCTb. JHTpoNUSA
CUCTEMBI. 2-0€ Hayano TepmoauvHamukn. Poct 3sHTponum —

KpUTEpUiA HanpaBfieHWs npolecca B W30NMPOBaHHbLIX CUCTEMaXx.
Cratuctuyeckass uvHTepnpetauusi sHTponuu. [Bwxywas cuna
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npoLecca B 3aKpbITbIX CUCTEMAX. QHTANbNUAHBLIA U SHTPOMUNHBIA
daktopbl. CBobogHas aHeprus [MbOOca, ee yMeHblUeHue npu
camonpour3BorbHbIX Npoueccax. CBobogHas aHeprusa 'enbmronbLa.
CraHpapTHass  cBobogHas  aHeprus. Mepa  yCTOMYMBOCTM
coeanHeHus. CobogHasa u cBA3aHHas aHeprua. MakcumanbHas
paboTa, coBepLUEeHHast CUCTEMON.

1.4 | Xumunyeckas CkopoCcTb M MexaHu3M xumuyeckon peakumm. CkopocTb U | https://edu.vsu.r
KMHEeTUKa KOHLIEHTpaLMsa pearvpyoLmx BelecTB. 3akoH AENCTBYIOLLMX Macc. | u/course/view.p
MonekynapHocTe peakumu. [lopsigok peakumm u  MexaHusm | hp?id=11068#s
npouecca. Jlumutupyrowas Ccragust MHOTOCTaAUMHBIX peakuuu. | ection-3
CkopocTb peakuumn u Temnepatypa. PacnpegeneHvne mornekyn no
aHepruam (Makceenn, bonbumMaH). QHeprus akTuBaumMnu. AKTUBHbIN
KOMMEKC. YpaBHeHune AppeHunyca. OHepreTnyeckui n
3HTPONUNHBIN YneHbl ypaBHeHUs. Katanns. Katanmnsatopsl.
1.5 | Xumunueckoe Ob6paTtumble 1 HeoGpaTumble npouecchl. CBsA3b obpatu-mocTu ¢ | https://edu.vsu.r
paBHOBecue paBHoBecumeM. WcTuHHOEe U1 noxHoe paBHoBecue. Kputepum | u/course/view.p
yCTaHOBMEHMs paBHOBecusi peakumn. CBA3b  KOHCTaHTbl 1 | hp?id=11068#s
csobogHom aHeprum mMb6ca. PakTopbl, BAMSAOWME HA NOMOXeHue | ection-7
pasHoBecus. MNpuHumn Jle-lWatenbe. eTepodpasHbie paBHOBecCKS.
[daBneHve  HachbiweHHOro  napa. Mpouecchl ncnapeHus,
cybnumaumu, kuneHusi, nnasneHus. dasoBasd guarpamma BoAbl.
MpaBuno das M'mbbca. MNoHATME 0 TEpMOANHAMUKE HEPABHOBECHbIX
npoLEeccoB.
1.6 | PacTteopbl TepMoANHAMUYECKMA W KUHETUMYECKMI acnekTbl dopmunpoBaHus | https://edu.vsu.r

pactBopoB. Cnocobbl BbIPaXEHUS KOHLEHTpauum pacTBOPOB.
PactBopeHne kak pu3nKo-xMmMmnYeckuin npouecc. IHepreTuka
npouecca pacTBopeHus. [NoHaTue o6 ngeansHoM, pa3baBneHHOM K
peanbHOM pacTBope. YCRoBusA paBHOBecus a3 — paBeHCTBO
XMMUYECKMX NOTEHLMaros.

Teopusa anekTponutuyeckon guccoumauun. CTeneHb M KOHCTaHTa
anccoumaumn. 3akoH pasBegeHus OctBanbga. OCHOBbI Teopuu
CUMbHBIX 3NEKTPONUTOB, 0BpasoBaHMe MOHHbLIX nap. Kaxywascs
cTerneHb Aguccounauun. AMoTepHblie anekTponuTsl. Juccounauns
MHOFOOCHOBHbIX ~ KMCMOT, MHOFOKUCIIOTHbIX OCHOBaHWW, CONew.
CoBpeMeHHble Teopuu KUCRoT M OCHOBaHWuW. ConbBOCUCTEMBI.
MpoToHHas ¥ anekTpoHHasa Teopuu. MIoHHOe npou3BedeHve BOAbI.
BogopoaHbln  nokasatenb.  KWCMOTHO-OCHOBHblE  MHOWKATOPBI.
NoHHble B3ammogencTBuA B Kuakmx pactsopax. OOMeHHble
peakumn mexgy moHamu. ObpaTnmble U HeobGpaTUMble NPOLECCHI.
Peakumn HewiTpanmsaumm u rugponusa. CTeneHb M KOHCTaHTa
rmgponuaa. lMpousseneHve pacTBOPUMOCTMW. OnekTponus
pacnnaBoB U BOAHbIX PacTBOpPOB conen. MHepTHble M aKTUBHbIE
anekTpodbl. NMoTeHuman pasnoxeHus. FABreHWe nepeHanpsiKeHus.
3akoH Papages. JnekTpoxumuyeckass KOppo3us  MeTarnnos.
TeBepgble pacTtBopbl. [Bmxywasd cuna obpasoBaHus TBepablxX
pactBopoB. Twunbl TBepAblXx pacTBOPOB. TBepAble pacTBopbI
3amelleHusi. Ycnoemsi obpa3oBaHUS HeopraHM4eckux TBepablX
pacTBopoB 3amelleHus. [lpoueccbl ynopsgoyeHus B TBepAblX
pacteopax. TBepAble pacTBOpbl BHEAPEHUS, BblunTaHus. PacTeopsl
TBepable, Xuakme un raszoobpasHble. OnpegeneHve pacTBOpPOB
Ka)kgoro KOMMoHeHTa B COCYLLECTBYOLNX (hasax.

Xugkue pacteopebl. [Npupoaa xungkoro coctosiHusA. KonnuraTneHble
CBOWCTBa maeanbHbix pacTtBopoB. [aBneHne napa. 3akoH Payns.
Kpnockonusa n abynnuockonusa. Ocmoc. OcmoTnyeckoe OaBrieHue.
3akoH BaHT - Nodda.

OKMCnUTENbHO-BOCCTAHOBUTENbHBIE  peakumMn. HanpaBneHHOCTb
npoLeccos, CBSI3aHHbIX c nepepaven SMEKTPOHOB.
ONEKTPOXMMMNYECKUI pag HanpskeHun. PaBHoBecuMe Ha rpaHuue
meTann - pactBop. CTaHAapTHble 3NeKTpPoAdHble MoTeHuunansl M
cBobogHaa sHeprust [mubbca. 3OAC ranbBaHMYECKOro anemMeHTa.
YpaBHeHve HepHcta. Metoasl ypaBHuBaHus OBP: anekTpoHHOro
6anaHca, MeTo nonypeakumn.

u/course/view.p
hp?id=11068#s
ection-9
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1.7

OneMeHTbl
dur3mKo-
XUMUYECKOro
aHanusa..

PU3NKO- XMMUYECKUIA aHanmM3 Kak OAMH M3 OCHOBHbIX METOOOB
nccrnegoBaHns B3aMMmopencTsnda B TBepaoM Tene. MNpasuno gas u
€ero BbIBO4 Ha OCHOBE paBEHCTBA XUMWYECKMX MOTEHLUMNaros
Kakgoro KOMMOHEHTa B cocylwecTByloWwmnx ¢asax. [lpuHumnb
HenpepbIBHOCTU cooTBeTCcTBUS( Koppensaumm) H.C. KypHakoBa.
da3oBble guarpamMmbl  ABYXKOMMOHEHTHbIX CUCTEM. OBTEKTUKA.
Meputektnka. HeorpaHudyeHHas pacTBOPUMOCTL B TBEpPAOM
cocTosHMK. OrpaHu4yeHHas pacTBOPMMOCTb B TBEPAOM COCTOSAHUM
(aBTEKTUKA, NEPUTEKTMKA).

dasoBble AvarpaMmbl ABYXKOMMOHEHTHbIX cucTtem. Ob6pasoBaHue
XUMUYECKNX  COEAMHEHWA B  ABYXKOMMOHEHTHbIX  CUCTEMAX.
Xapaktep nMnaBneHUs COEAVMHEHWA: [OUCTEKTUKA, MepuTeKTuKa.
Hectexnometpua coeanHenunn. lMpupoga XMMUYECKOW CBA3N W
lwmpmHa obnactu romoreHHocTu. CoBpeMeHHble NpeAcTaBneHns o
danbToHugax wn Geptonnuaax. CwuHryngpHas Todka. ®dasoBble
anarpaMmmbl U KpMBbIE OXNaxaeHus cnnasoB. [AuarpamMmmbl cocTaB-
cBoncTBa. 3akoHbl KypHakoBa B MeTaniMyeckmx cuctemMax.

1.8

OnemeHTapHble
npeacTaBneHus
O CTpOEHUn
aToma un
COCTOSIHUN
SNEKTPOHOB B
aTome

Passutne npeacraeneHuMn o ctpoeHun atoma. BonHoBas npupoga
anekTpoHa. BomnHoBas yHKUMS M BOMHOBOE YpaBHEHME.
PagnanbHas wn yrnoBas coCTaBnslowwuMe BOMHOBOW (PyHKUMN.
OHeprusi, pasmep W HanpaBfeHHOCTb JMEKTPOHHbIX OOMNakoB.
KesaHTOBbIE YMCHa.

MHOroanekTpoHHble atombl. [MpuHUMMBLI M nNpaBuna 3anofiHeHWs
SMeKTpoHaMM aTOMHbIX opbuTanen. [IpuHUMN  MWHUManbHOW
sHeprun, npuHuun [laynu, npasuno [yHga. CoBpemeHHas
TpaKTOBKa MepuMoaMYecKoro 3akoHa. 3aKOHOMEPHOCTW W3MEHEeHUSs
OCHOBHbIX MapamMeTpoB aTtoma (aTOMHbIX pPaguycoB, 3HEPrun
MOHM3auMM WM CpoACTBa K 9MEKTPOHy) B Mepuogax MW rpynnax.
3HayYeHne NeprmoamyecKoro 3akoHa.

1.9

Teopus
XMMUYECKOWN
CBA3U

Passutne npeacraBneHMm O XMMUYECKOW CBA3W. BaneHTHOCTb wu
creneHb okucneHusi. OCHOBHbIE XapaKTEPUCTUKU  XMMUYECKOW
cBA3n. PeHOMEHONOrM4YecKkme TEOPUN MOHHOM N KOBANEHTHOW CBA3M
(Koccenb, Jlbtonc). MMoHHasa cBs3b 1 ee CBONCTBA: HanpaBiEHHOCTb
M He HacbllaeMocTb. Mogenb «4MCTOM» MOHHOWM CBSAA3M B TBEPAOM
Tene. MpenmyLLeCTBEHHbIN BKNnag MOHHOWN CBA3N n
KOOPAMHALUMOHHbBIE YMCa aTOMOB B MOHHbIX KpUcTannax.
KoBaneHTHass cBs3b. BonHoBad npupoga KOBaNEHTHOW CBA3W.
MeToq BaneHTHbIX cBA3eW. HanpaBneHHOCTb, HacbILWaemMocTb U
nonapmsyemMocTb KoBaneHTHOW cBsA3W. BonHosas npupoaa
KoBaneHTHon cBA3n. MeToq BaneHTHbIX CBA3en. HanpaBneHHOCTb,
HacbILLAaeMoCTb M NOMSAPU3YyeEMOCTb  KOBANEHTHOW  CBSA3MW.
KoopauHaumoHHble 4yMcna B KOBaneHTHbIX kpucTtannax. Cnocobbl
nepekpbIBaHMs 3MeKTPOHHbIX 00nakoB. KpaTHble cBA3W.

MeToa BaneHTHbIX cBs3en. MexaHu3mbl 06pa3oBaHMs KOBarneHTHON
cBa3n. mbpuaHble BOMHOBbIE yHKUMK. Twunbl rmbpugnsaumm un
reomeTpus  Monekyn.  [IOHOpHO-  aKUenTOpHbIA  MeXaHu3Mm
obpasoBaHus KoBaneHTHOW cBsA3W. MakcumanbHasi BaneHTHOCTb
(koBanNeHTHOCTb) anemMeHTOB. [MoNAPHOCTL KOBaneHTHOW CBA3U U
Mornekynbl B uernoM. [OunonbHbl MOMEHT. HepoctaTkm meToaa
BaNEHTHbIX CBA3EN.

MeTtog  MonekynsapHbix — opbutanen. [Mpubnuwkenne  JIKAO.
OHepreTnyeckne guarpammbl NPOCTENLLMX FOMOSIAEPHBIX MOJSEKYIT,
06pa3oBaHHbIX aneMeHTamu 1 n 2-oro nepvogos. [opsigok CBSA3w,
MarHUTHbIE U OMTMYECKNE CBOWCTBA. JHEpreTumyeckue auarpammbl
npocTenwmnx reteposgepHoix monekyn (HI, H,O, NH3).
BopopogHas cBssb. [pupoaa ee obpasoBaHms. MexxmonekynsipHas
W BHYTPMMOMEKyNApHash BOAOPOAHAas CBSA3b W ee BriMsiHWE Ha
csouncTBa mornekyn. Cunel BaH- gep- Baanbca. OpueHTaumoHHoe,
WHOYKUMOHHOE 1 ANCNEPCUOHHOE B3anuMoaencTaume.
MeTannunyeckasi cBA3b 1 €e Npupoaa: MHOMOLEHTPOBOCTb, Aehnunt
n oboulecTBneHne 3nekTpoHoB B  Kpuctanne. Csoncrtea
METasnnnM4Yeckon CBs3U: HeHanpaBNEHHOCTb WM HEeHacCbIWaeMOoCTb.
KoBaneHTHO- MeTannmyeckas cBs3b B MepexodHblX MeTannax.




1.10

KomnnekcHble
coeuHeHus

CoBpeMeHHble  MpPeACcTaBneHMst O  XMMWYECKOW  CBSA3M B
KOMMMEKCHbIX  coefuHeHusax. MeTon  BaneHTHbIX  CBSI3EWN,
BO3MOXHOCTM  MeToda. Teopuss  KpUCTanmnMyeckoro  nons.
CummeTpusi d-opbutanen. OHepreTuyeckoe pacuienneHve d-
opbutanen B OKTasApu4eCcKOM, KBagpaTHOM M TeTpasgpudeckom
none nuraHgoB. OHepPrusi paclienneHns U 3Heprust cnapuBaHus.
MarHuTHbIE 1 ONTUYECKMEe CBONCTBA KOMMIEKCOB M MO3MLMM TEOPUU
Kpuctannuyeckoro nond. [loHaTMe © TeopuuM nong nuMraHJos.
(meTog monekynsipHeix opbuTtanen). 3aceneHue 3MNeKTpoHamu
3HEpPreTUYecKMx YpOBHEN B OKTASAPUYECKUX, TETpasgpuveckux U
NIOCKOKBaApaTHbIX KoMmmrekcax. ChekTpoXMMUYECKUn psg uo p-
CBsi3blBAHNE NUraHgoB.

111

Mepuoanyeckun
3aKOH KakK
OCHOBa
XUMUYECKON
cucteMaTuKkm

OTanbl  pasBUTUSA nepuogudeckoro 3akoHa. [lepuopmuyeckasi
cuctema kak matpuua. [puHUMN MHBApPWAHTHOCTM  MOJNOXEHUSI
anemeHTa. lNMepuoabl 1 rpynnel. [pynnoBasi u TUMOBas aHanorus.
Tunnyeckne anemeHTbl. [lonHbIE W HENoNHble  3NEKTPOHHbIE
aHarnorn. BTopmyHaa W BHYTPEHHAS MEPUOOUYHOCTE U UX
nposiBfieHne B  M3MEHEHuAX  opbuTanbHbIX  paguycoB U
noTeHuUuanos MoHM3aLMN. "opu3oHTanbHas aHanorus.
OnaroHanbHag aHanorus. Knaccmndumkaumnsa XMmMn4ecknx arieMeHToB
no TUNY 1 3aceneHHOCTN ANEKTPOHHbLIX opbutanen. MNMonyanvHHas n
OJNMMHHast OPMbl MEPUOLANYECKON CUCTEMBDI.

1.12

Xumna 1Bepaoro
COCTOSIHUS.
MeTannoxumus

Xvmua TBepporo coctosiiusa. OcobeHHOCTU TBepAoro COCTOSHUSA
BewecTBa. Kpuctannunyeckoe, amopdHoe wu cTeknoobpasHoe
coctosiHue. oHATMe o 30HHOW Teopuu. BaneHTHasa 30oHa M 30Ha
npoBognmoctu. OcoBGeHHOCTU MOoNynpPOBOAHUKOBOIO COCTOSHMS
BewecTBa. CobcTBEHHAs M npuMecHas npoBogumocTb. Kputepum n
npeackasaHue nonynpoBoguMOCT!.

I'IpeBpau.l,eva B TBEpPOOM COCTOAHUU. HeEynopaaoYeHHble TBepAdble
pactBopbl, coeauHeHna KypHakoBa, @asbl JlaBeca, dasbl
BHEOPEHWS, 3MNeKTPOHHble coeauHeHnst KOm- Posepu, BaneHTHo-
Xnmmnyeckme coeamnHeHuna

1.13

MpocTble
BELLlEeCTBA Kak
roMOaTOMHbIE
coeauHeHuns

XMUYECKoe 1 KpUCTansIoXMMnUYecKoe CTPOEHME MPOCTbIX BELLECTB.
MeTtannel © HemeTannsl B Mepuoamyeckon cucteme. [paHuua
UnHtna. dumsmyeckme cCBOWCTBA NPOCTbIX BeLLecTB. XMMUYECKUE
cBoKcTBa npocTbix BellectB. Ocobounctble BellecTBa. HoBble
HanpasneHus B COBPEMEHHOM MaTepunanoBeneHumn c
MCNONb30BaHMEM NPOCTLIX BELLECTB.

1.14

BuHapHble
XMMmnyeckune
CoeuHeHuns

Knaccudmkaums OMHapHbIX XUMUYECKMX COeaUHEHUN.
M303anekTpoHHble psagdbl. MameHeHMe Xxapaktepa CBs3M W Tuna
KpUCTannNU4yeckorM  CTPYKTYpbl B M303MEKTPOHHbIX  psaax.
MocTodHCTBO M nepemeHHocTb coctaBa. Okcuabl. BogopogHbie
coeanHeHnus. [anorenungpl. MHukToreHmnabl. Kapbugpl, cvnmumabl,
6opugpbl. IHTepmeTannmyeckne coeanHeHus.

1.15

CrioxHble
XUMuyeckue
coeuHeHus

CnoxHble  xumuyeckue  coeguHeHus. WX knaccudukauus.
'Mapokcmabl Kak xapakTepuctudeckne coegmHeHusi. CoBpeMeHHast
KoHUenuma opMynbHOro coctaBa rmapokenaos. KucnoTtHo -
OCHOBHbIe cBoicTBa. AMOTEPHOCTb MMOPOKCNaoB. OKUCIUTENBbHO-
BOCCTaHOBUTEMbHbIE CBOMCTBA rmapoKcuaos. Conu
Kncnopogocozepxalmux KMcrnoT. KoMmnnekcHble CoegUHEHNS.

1.16

Bogopoa, Boaa,
OvHapHble
BOOOPOLHbIE
COeVHEHUS

Bogopon. YHukanbHOe MNOnoXeHwe BoAopoda B MEPUOAUNHECKON
cucteme. Wsotonbl Bogopoda. ATOMapHbI M MOMEKYNSAPHbIV
Bogopoa. duamveckme UM XMMUYECKME CBOWCTBaA BoAopoja.
Mopuobl M BOOOPOAHLIE COEOUHEHUS 3remMeHToB. [lonyyeHue
Bogopoda KomnnekcHble coeguHeHwWsl. CBOWCTBa BOAOPOAA.
Mvopugbl v BOOOPOAHbIE COEOUHEHUS 3remMeHToB. [lonyyeHue
Bogopoaa KomnnekcHble coeanHeHna. Boga.

1.17

OnemMeHTbl
| rpynnel MC

OcobeHHocTn nuTtud. [pupodHble CcOeguHEeHUs U NONyYeHus.
dusmdeckne UM XMMUYECKME CBOWCTBA. XapaKTepucTuyeckune
coeguHeHus nutna. CoeauHeHns NUTUS C OPYrMMN HemeTannamu.
Conu kucnot. MeTtannoxmmus. Xapaktepuctvka anemMeHToB | A -
rpynnel.  [pupodHble coeaMHEeHUs W NOMyYeHue  LENOYHbIX
MeTanmnos. dusmnyeckme " XUMu4eckme CBOMCTBA.
Xapaktepuctudeckme coeavHeHusi. CoeavHeHus C  Apyrumu




HemeTannamu. Conu KMCnopogocodepallnx KUCHOT.
XapaktepucTtuka anemeHToB | B - rpynnel. MNMpupogHble coeanHeHns
W nonyyeHve MeTtannoB. Puanyeckme M XMMUYECKME CBOWCTBA.
XapaKTepmcmquKme coeagnHeHusa. Coep,MHeva C HemMeTannamu.
Conu kucnopogocoaepxatumx kncnot. Metannoxumms

1.18

OnemeHTbl
Il rpynnel MNC

OcobeHHocTM Gepunnus. lMpupoaHble COeaAuHEHUS U NOMy4YeHue.
dusunyeckne " XUMn4yeckmne cBOMCTBA Sepunnus.
Xapaktepuctudeckme coeguHeHusa. CoeanHeHus C HemeTannamu.
Conum  kucrnopopo-cogepXawmx — KMCNOT U KOMMIEKCHbIEe
coegmHeHuns. Metannoxmmusa 6epunnus.

OcobeHHOCTN XMMUKN MarHms. Pusnyeckme n XMMM4eckue CBOMCTBA.
Xapaktepuctuyeckme coeguHenus. [BorHble conu. LUeHuThI.
Komnnekcbl. CoeanHeHns ¢ HemeTannamu. Metannoxumusa maruumsi.
Xapaktepuctuka 3M1EMEHTOB noarpynnei Kanbuusi.
Xapaktepuctunyeckme coeguHeHusa. Conu Kncnopogoconepkalynx
KMCINOT U KOMMIIEKChI.

Xapaktepuctuka anemeHtoB |l B-rpynnbl.  ®Pusnyeckme u
XMMWUYECKME  CBOMCTBA.  XapaKTepucTuyeckne  COeAuHEeHWus.
CoegnHeHna ¢ Hemetannamu. Conm  KMCIOpoAoCoAepKaLumx
KMCIOT U KOMMIEKCHbIE COEAUHEHNS.

1.19

OneMeHTbl
Il rpynnel MC

OcobeHHocTn xumnm 6opa. MpupoaHble CoOeanHEHNS 1 NOMyYeHne.
dusmdeckne n xmmmudeckme ceonctBa bopa. Xapakrepuctuyeckune
coegunHeHus. bopHble kucnotel. Bypa. CoeguHeHusa ¢ gpyrumu
HemeTannamu. Comnu  KMcrnopogocodepXalmMx  KUCIoOT U
KOMMmeKcHble coeauHeHnsi. CoeauHEHUs  HU3WKUX  CTEMeHewn
okucneHus. Metannoxmmusi.

XapakTepucTvka 9MneMeHTOB nogrpynnbl  ckaHgus u  P303.
MpupoaHble coeanHeHnss M nonyyvyeHne metannoB. Pusmyeckme u
XMMUYECKME CBOWCTBA. XapakTepuctuyeckue coeguHeHus. Conu
KMCIOpPOA0CcOoAepXKaLlumX KMCINOT Y KOMNIIEKCHbIE COeANHEHMS.

1.20

OnemeHTbl
IV rpynnei I1C

Obuwas xapaktepuctuka anemeHToB IV rpynnbl. OcobeHHOCTU
XvMumM yrnepoga. Yrnepog B npupoge. dusmyeckme n xmmmyeckue
CBOMCTBa Yyrrepoga. Xapakrtepuctmyeckne coeguHeHusi. Okcuabl
yrnepoda. YronbHas W TWOYrofibHas Kucnotbl. HagyronbHble
kucnoTbl. KapbamuHoBas kucnota. MoueBuHa. CoeauHeHuss C
apyrummn  Hemetannamu. Cepoyrnepon LinaH. LinaHoBogopoa wu
CUHUNbHasA kucroTa. [anoreHounanuabl. LnanHamunp. LinaHosas
Kucnota n ee usoMmepHole popMbl. PogaHosopopos. PoaaH.
OcobeHHOCTN XxuMun  KpemHus. [lpupogHble coeguHEHVs U
nonyvyeHne KpemHus. Pdusmyeckme un XUMUYECKME CBOMCTBA
KpeMHus. Xapaktepuctudeckue coeamHeHus. OKcuabl KpeMHUS.
KpemHueBble  kucnotbl.  CumnaHbl.  [anoreHmgbl  KpeMHuS.
KpemHedTopuctoBogopogHasa kucnota. CoeguHeHus ¢ Apyrumu
HemeTannamu. Hutpug kpemHus. MNMpocTble 1 CrOoXHbIEe CUITUKaTbI.
Antomocunukatbl. Ctekno. Cutannel. MeTannoxmmms KpemHus.
Xapaktepuctuka anemeHToB IV A-rpynnel. MNpupogHble coeguHeHns
W nonyyeHuwe repmaHusi, onosa W cBuHUA. Pusmyeckme
XUMUYECKMe CBOWCTBA. XapaKTepucTUyecKkue COeAMHEHUs U
coefuHeHuns ¢ HemeTannamu. Conu kucnopoacoaepXalmnx KUCnoT.
KomnnekcHble coeanHeHus.

O6was  xapakTepucTMka  9MeMEeHTOB  MoAarpynnbl  TUTaHa.
MpupoaHble coeAnMHeHUs U nonydyeHne. Pusnydeckne n Xumudeckne
cBOMCTBa. Xapaktepuctuyeckne coeguHeHus. CoeguHeHus c
HemeTannamu. Conu KMcrnopogocoaepaLumx KMCMOT.
KomnnekcHble coeamHeHns. MeTannoxmmmsa anemMeHToB noarpynnel
TUTaHa.

1.21

OnemeHTbl
V rpynnbi NC

XapakTtepucTtuka anemeHToB V rpynnbl. OcobeHHOCTU XMMuKn a3oTa.
A30T B npupoge v ero nonyyeHve. dusmyeckne n XMMUYECKMe
cBouncTBa asoTta. BogopoaHble coegmHeHusa asota. KucnoponHoie
coeguHeHns aszota. CoeduvHeHWs C  ApPYrMMKM  HeMeTannamu.
CoeanHeHusa ¢ meTannamu.

OcobeHHocTM xumun  docdopa. [lpupoaHble coeanHeHus U
nonyyeHue. dusunyeckne " XUMUu4eckme CBONCTBA.
XapakTepuctunieckme coeMHEeHVs. Oxkcuabl docdopa.




docdopcoaepxalme KMCrnoTbl n ux conun. CoeanHeHms gocgopa ¢
HemeTannamu. docoHuTpunxnopma. CoegmMHeHUsa ¢ meTanamu.
XapaktepucTuka anemeHtoB V A-rpynnbl. [pupoaHble coeanHeHus
n nonyyeHue. [lpocTble BellecTBa, PU3NYECKME U XUMUYECKME
CBOWCTBA. Xapakrtepuctumyeckme coeamHeHunsa. CoeauvHeHnsa c
apyrumu  Hemetannamu. Conu  kucnopogocogepXallumx KUCMOoT.
KomnnekcHble coeamHeHusa. MeTtannoxumus. XapaktepucTtuka
aneMeHToB noarpynnbl BaHaaus. [lpupoaHble coeguHeHus wn

nosiy4yeHue. dusnyeckune 7] XUMUNYECKNE cBOMCTBA.
Xapaktepuctuyeckme coeavHeHusi. CoeauMHeHuss C  ApyruMun
HemeTannamm. «AJ» -coeuHeHus BaHagus. Conm

Kncrnopogocogepxawmnx KUCIroT N KOMIMJIEKCHbIE COeANHEHUA.

1.22

OnemeHTbl
VI rpynnsl MNC

OOwasn xapaktepuctuka anemeHToB VI rpynnbl. Ocobasi ponb
kucnopoga B xumumn. Kucnopog B npupoge v ero nonyveHue. O30H.
duanyeckne un xmMmmyeckne ceoncTBa  kucropoga. Okcupabl
meTannoB. Okcuabl HemeTannoB. [lepokcuabl, Cynepokcuabl W
o3oHuAbl. [Nepokeug Bogopoaa.

OcobeHHOCTM XMMuK cepbl. [pupoaHble COeAMHEHUS 1 NOMyYeHne.
dusmyeckne n XMMmMyYeckue CBONCTBA cepbl. XapaKTepucTuyeckne
coegunHeHmns. Okcuabl. Kncnotbl, cogepxalime cepy, M UX COnu.
CoegunHenns cepbl ¢ Apyrumu  Hemetannamu. Cynbduibl u
nonucynbduabl Mmetannos. MNonucynbdaHsi.

Xapaktepuctuka anemeHToB VI A-rpynnbl. lNpupoaHble coeanHeHns
1 nonydeHue ceneHa u Tennypa. lpocTtble BellecTBa, pusnyeckue
N XMMUYECKMEe CBOWCTBA. XapaKTepucTuyeckme CoequHEHNS U Conn
ceneH — W Tennypcogepxawmx kucroT. CoeanHeHus ¢ Opyrumu
HemeTannamu. KomnnekcHble coeguHeHusa. CoefuHeHns C
mMeTannamu.

XapakTepucTuka anemMeHToB noarpynnel  xpoma. [lpupogHble
CoeavHeHMsa 1 nony4vyeHme metannoB. dusmyeckue M Xummdeckme
CBOWCTBa.  XapakTepucTUyeckne  COEeAMHEHMS:  OKCMAbl U
rmgpokcugpl. CoeguHeHnss ¢ gpyrumm  Hemetannamu. Conum
KucrnopogcoaepXalux KACNOT U KOMMJIEKCHblIE  COEeOUHEHMS.
KnacTtepbl MmonubaeHa n Bonbdpama.

1.23

OneMeHTbl
VIl rpynnel MNC

O6uwas xapaktepuctuka anemeHToB VIl rpynnbl. OcobeHHOCTH
dTOopa. Oddekt obpaTHOro asKkpaHupoBaHusi. [lpupogHble
coeinHeHua u nonydeHve Topa. dTopua Bogopoda U gropuabl
meTannos. CoeanHeHnsa pTopa ¢ HemeTannamu.

OcobeHHOCTM XMMuKM xnopa. MNpupogHble coeguHEHMS U NonyvyeHne
xnopa. dusmyeckne M XxmMmudeckme cBoncTBa. [MagponuTuyeckoe
ONCNPONOpPLMOHUPOBaHME. XapakTepUCTUYECKNE COEAMHEHMS W
CONnn XITOPCOAEPKALLUX KUCIIOT.

XapakTepucTuka 3MemMeHTOB noarpynnbl MapraHua. [lpupogHble
COeAVHEHMsa 1 nony4veHme metannoB. dusnyeckue M Xummdeckme
CBOMCTBA. XapaKTepucTuyeckMe coefuHeHUss C HemeTannamu.
Conu kucnopogcoaepaLinx KUCNoT 1 KOMMMEKCHbIE COeMHEHUS.

1.24

AnemMeHTbI
VIl rpynnel M1C

XapaktepucTtuka anemeHToB VIl rpynnbl. AnemeHTbl VIIA rpynnbi.
OcobeHHOCTN renust U HeoHa. VIHepTHble M BnaropogHsble rasbl B
npupoge. duanyeckne cBoncTBa OGnaropogHbix rasoB. Knatpatbl.
BaneHTHO - xumwuyeckne coeauHeHuss GnaropofHbix rasoB. Ponb
XMy BGnaropofdHbIX rasoB B pasBUTUM MEPUOZNYECKOA CUCTEMBI
O.WN. MenpeneeBa.

Xapaktepuctuka anemeHToB Tpuagbl kenesa. [lpupogHble
COeaAVHEHMs N Nnorny4veHue xenesa, kobanbta u Hukens. MpocTbie
BellecTBa. dusmnyeckme " XUMmyeckme CBOWCTBaA.
XapakTtepuctmdeckue coeguHeHus. KapboHunbl anemeHToB Tpuagbl
xenesa. Metannoxumus. YepHas metannyprus. YyryHbl u ctanu.
XapakTepucTtuka nnaTMHOMAOB. MpupoaHble coeiMHeHus,
nonyyeHne wu adpduHax nnatMHoBbIX MeTannos. [lpocTbie
BelllecTBa. dusmnyeckme " XUMUYecKkme CBOMCTBA.
Xapaktepuctuyeckme coeguHeHus. CoeanHeHMs ¢ HemMeTannamu.
Conu kucnopogcoepxaLlmx KMCroT U KOMMMEKCHblIE COeANHEHUS.
Ponb 1 3HavyeHne NNaTMHOMAOB B CTAHOBMNEHUN N Pa3BUTUM XUMUN
KOMMNNEKCHbIX coegnHeHnii. MeTannoxmmums.




2. MpakTnyeckue 3aHATUA (HeT)

3. llabopaTopHble 3aHATUA

3.1

Xummnyeckas
aToMuUCTUKa

Onpep,eneHme MOJ'IﬂpHOVI MacCbl HEU3BECTHOIro metarnna

3.2

Xummnyeckas XVMUYECKOWN

KMHEeTUKa

OnpepgeneHve  CKOpPOCTU

peaKkuunumn n ee
KOHLI,eHTan,VIOHH017I n TeMHepaTypHon 3aBUCUMOCTMU.

3.3.

Xummnyeckoe
paBHOBeCUe

Xummyeckoe paBHOBECKE U crnocoObl ero cMeLeHnst

3.4

PacTBopbl O6ume cBoncTBa pacTBOPOB

3.5

PacTBopbl M'maponns

3.6

PacTBopbl

OKMCNUTENBbHO-BOCCTAHOBUTENbHLIE peakuun B pacTtBopax

3.7

OnemeHThl la
rpynnsl [1C
(KOTPOTKMI
BapuaHT)

OnemeHTbl la rpynnel [NC (KOTPOTKUIA BapmaHT)

3.8

OnemeHThl lla
rpynnel [1C
(KOTpOTKMI
BapuaHT)

OnewmeHTbl lla rpynnel NC (KOTPOTKMIA BapyaHT)

3.9

OnewmeHThl llla
rpynnel MC
(KOTpOTKMI
BapuaHT)

OnemeHTbl llla rpynnel MNC (KOTPOTKMIA BapyaHT)

3.10

OnemeHThl IVa
rpynnel MC
(kOTPOTKMM
BapuaHT)

OnemeHTbl IVa rpynnbl MNC (KOTPOTKUIA BapyaHT)

3.11

AsoT BogopoaHsie
coefvHeHMs a3oTa

As3oT BogopogHble coeanHeHus asota

3.12

Asor
KucnopoaHsle
coeaiHeHuns as3oTta

AsoT KucnopofHele coeiMHeHus as3oTta

3.13

OnemeHTHI Va
rpynnel M1C
(KOTpOTKMI
BapuaHT)

OnemeHTbl Va rpynnbl MNC (KOTPOTKUIA BapuaHT)

3.14

Xnumus Kncnopoaga Xummsi Kncropoga

3.15

OnemeHThl Via
rpynnel M1C
(koTpOTKMIA
BapuaHT)

OnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.16

OnemeHTHl Via
rpynnel [1C
(KOTPOTKMI
BapuaHT)

OnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.17

AneMeHThI
cemMeuncTBa Tpmag

3nemMeHTbI cemeiicTea Tpuag

13.2.

Tembl (pasgenbl) gUCUUNUHBI U BUAbI 3aHATUN

HavnmeHoBaHuMe Tembl

(pasgena) gucumninHbl Jlekuumn JTabopaTtopHble

CamocTosaTenbHas
paboTta

Bcero

BeeneHune

Xummyeckasa atToMnMCcTUKa

16

w

Xumundeckas
TepMognHammka

10

20

Xnummyeckasa KMHeTuKa

10

20

NN N INDN

XumMnyeckoe paBHoOBecCHE

10

20

PactBopbl 12 16

18

46

~N (o o b~

CtpoeHune atoma u 6 10

16

32
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MNepuoandeckun 3akoH [.U.
MeHpeneeBa
8 | Teopunsa XMMNUYECKO CBA3N 10 6 18 38
9 | XumMna TBeEpAOro COCTOSAHUS. 8 8 18 36
MeTtannoxnmus
10 | KomnnekcHble coeamHeHns 8 12 18 38
11 | MNeproanyecKknin 3aKOH Kak
OCHOBa XMMW4YECKON 2 6 6 14
cucTeMaTumku
12 | MMpocTble BelecTBa Kak > 6 6 14
roMoaToOMHbIE COEAUHEHNS
13 | bMHapHble XMMUYeckme 4 6 6 18
CoeuHeHuns
14
CnoxHble xumuyeckmne 4 6 3 18
COeUHeHuns
15 | Bogopoga, Boga, nepekncb 2 6 6 14
Bogopoaa
16 | OnemeHThbl | rpynnel MC 2 6 12 20
17 | AnemeHTsl |l rpynnel MNMC 2 6 10 18
18 | AnemeHTsl Il rpynnel MC 4 6 10 20
19 | OnemeHTol IV rpynnbl M1C 4 6 14 26
20 | OnemeHTbl V rpynnsl M1C 4 6 14 28
21 | OnemeHThl VI rpynnsl MC 4 6 12 24
22 | OnemeHThl VIl rpynnel M1C 4 6 12 22
23 | OnemeHTsl VIl rpynnel M1C 4 6 12 22
24 | PagnoakTuBHbIe U
CUHTE3npoBaHHbIE 2 2 8 12
3NIEMEHTHI
UToro: 100 204 128 504

14. MeToan4yeckue ykaszaHusa Ans ody4aroLmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDbI

Cwm. SNEKTPOHHbIN Kypc obyyeHus B MOODLE, BbINTOXXEHHbIV no agpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome TOro, yactb npeseHTaumi HaxoguTcs Ha camte B paboyen rpynne Ansa CTyAeHTOB | Kypca no
GonbLlueit YacTn pasaenos aaHHoro kypca. https://vk.com/club186352798.

15. lMepeyeHb OCHOBHOW WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
HeobOXoAUMbIX ANl OCBOEHUSI AUCLMUMIIUHbI

a) OcHoBHas nuTepartypa:

Ne r/n McTouHNK
loHuapos E. I. Obwas xumusi (u3bpaHHbie anaebl): y4ebHoe nocobue / E. I'. [o0HYapos,
1 fO. I1. AgpbuHoeeHos, A. M. Xosus, - N30-80 BopoHexckozo ['ocyGapcmeeHHO20 yHuUgepcumema,

20102. — 404c.

Teopemuyeckue OCHO8bI HeopaaHu4yeckol xumuu: y4ebHoe nocobue / E. I'. MoH4Yapos,
2 1O.11. AgpbuHozeHos, B. FO. KoHdpawiuH, A. M. Xoesus :BopoHex; N3damenbckuli Oom BI'Y
2014e. — 589 c.

KoHOpawuH B. KO. Teopus xumuydeckux rpouyeccos: usbpaHHbie anasbl; y4ebHoe nocobue /
3 B. fO. KoHOpawuH, E. . NoHuapos, 0. 1. AgpuHoeeHos, A. M. Xosus — BopoHex, 130amenbcmeo
BopoHesxckoeo 'ocydapcmeeHHO20 yHUgsepcumema, 2012 2. — 288c.

BonbxuH B. B. Obwas xumusi: 0cHo8Hol Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
N3damenbcmeo JlaHb, 2008 2. — 464 c.

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

0) JononHuteneHasa nuteparypa:
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https://edu.vsu.ru/course/view.php?id=11068#section-0
https://vk.com/club186352798

Ne n/n McTOYHMK

Hekpacoe b. B. OcHoebl obwel xumuu 8 2 m. /b. B. Hekpacoe — CI16 : U130. «JlaHb», 20032. — T.1. -
6 656¢., T.2. — 687 c.

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

7
3agpaxHos A. KO. Npakmukym rno HeopaaHudeckol xumuu. Xumusi S- u Sp-anemeHmos / A. FO.

8 3aspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex : U30. nonuepach. ueHmp «HayuyHasi kHu2a»,
2012e. — 155c.
Acpurozenros FO. [1. JlabopamopHhbIl npakmukym rno obweli u HeopaaHuveckol xumuu / FO. T1.

9 AgpuHoeeHos, E. I". [oH4Yapos u Op. — BopoHex, u3d-80 BopoHex, 2oc. YH-ma, 2002e.

B ) MIHcbopMaLMOHHbIe 3NEeKTPOHHO-06pa3oBaTerbHble pecypchl (0duLManbHble pecypchbl UHTEPHET)*:

Ne n/n Pecypc

1. www.lib.vsu.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs Ansi CaMOCTOATENIbHOW paboTbl
(y4yebHo-memoduyeckue pekomeHOauyuu, nocobus, 3adaqyHUKU, MemoOUYEecKue yKa3aHUusl 0 BbIMOMIHEHUIO MPaKmMu4yecKux
(KoHmMpornbHbIx) pabom u dp.)

Ne n/n NcTOYHMK
loH4yapoB E. . CoBpeMeHHast xummn4yeckasi aTOMUCTUKA B Kypce obLen xummnn. Y4ebHo-
1 mMeTogunyeckoe nocobue ana BY3oe / E. I'. ToHuapos, HO. IN. AduHoreHos, A. M. XoBuB. —

BopoHnex : VML, BI'Y — 2008r. — 18c.

oH4apos E. . Xumuyeckas KMHeTMKa B Kypce HeOpraHM4eckon xummmn. YuebHo-meToamyeckoe
2 nocobue gnst BY3os / E. I'. MoH4apos, tO. . AdumHoreHos, A. M. XoeuB. — BopoHex : VML BIY —
2008r. — 17c.

oH4apos E. I'. Xumuyeckas TepmoguHaMmka B Kypce HeEOPraHM4eckom Xmmmn. Y4ebHo-
3 mMeTogundeckoe nocobue ansa BY3os / E. I'. NoHuapoe, FO. I1. AdurHoreHoB. — BopoHex : UML, BIY —
2008r. — 29c.

Xumnyeckoe ( TepMoamHamuyeckoe) pasHoBecue. YuebHoe nocobue / KO. M. BoHaapes, E. I'.
"oHyapos (1 gp.). — BopoHex : UspgaTtensckuii gom BI'Y 2016r. — 28c.

loHuapos E. . BBeageHue B Teoputo pacTBOpoB. YuebHo-MmeToanveckoe nocodbme ana BY3o..
5 Yactb | / E. I". Ton4yapos, 0. . AdmHoreHos, FO. M. BoHaapes, . E. LpamyeHko. — BopoHex :
MU By — 2013r. — 26c¢.

loHuapos E. . BBeageHue B Teoputo pacTBOpoB. YuebHo-MmeToanveckoe nocodbme ana BY3o..
6 Yactb Il /E. . ToHuyapos, FO. IN. AdumHoreHos, HO. M. BoHaapes, W. E. LLipamyeHko. — BOpoHeX :
nnu Bry —2014r. — 29c.

B. KO. KoHgpawmH. BBegeHue B Teopumto pactBopoB. YuebHoe nocobue ans BY3os..
7 YacTb Il / KO. M. BoHnaapes, E. I'. ToHuapos, U. E. LipamyeHko. — BopoHex : sgaTenbckon gom
BI'y — 2015r. — 30c.

KO. M, BoHaapeB. Teopun KMCNOT N ocHoBaHWI, YuebHoe nocobue / B. KO. KoHgpaiumH, E. T
"oHyapos, . E. LLipamyeHko. — BopoHex : M3gatenbckumn gom BI'Y — 2017r. — 46¢.

E. l. ToH4yapoB, P3MKO-XUMUYECKUI aHANU3 reTeporeHHbIX cuctem. YuebHo-meTognyeckoe
9 nocobue gnst BY3os / E. I'. MoH4apos, 0. . AdmHoreHos, A. M. XoBuB.- Boponex : ML BI'Y —
2010r. — 29c.

17. OOpasoBaTesfibHble TEXHOJNIOMMU, MUCNONb3yeMble Npu peanusauum y4eOHOM
OUCUMNNUHBLI, BKMOYaA [AOUCTaAHLUMOHHbIe obpa3oBaTenibHble TexHonorum (OOT),
3NneKTpoHHoe obyyeHue (30), cmewaHHOe oby4YeHue):

JNlekummn: BBOAHbIE (MO 1 B KaXaoM CeMecTpe), MNoTouvHble, 0030pHble, nNpobnemMHble;
CEMWHAPCKNE 3aHATUSA, CaMOCTOATENbHbIE U KOHTPOSbHbIE PaboTbl KOMMOKBUYMbI, pybexHbie
KONMOKBUYMbI, NlabopaTopHble paboTbl, npuemM nabopatopHbix paboT, utorosoe 3aHaTne (rno 1
B Kaxgom cemectpe). uctaHumoHHble obpasoBaTenbHble TEXHOMOrMM OOCTYMHbI MO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0
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18. MaTepnanbHO-TeEXHUYECKOEe obecneyeHme QUCLMNIINHBI: cTaHgapTHoe 060pyaoBaHve
nabopaTtopuii No obLLen U HEOPraHMYECKOM XM — NabopaToOpPHbIE CTOSbI, BbITSXKHbIE CUCTEMBbI,
TEXHOXMMUYECKME N aHANUTUYECKNE BECDI, NEYN, CyLLUUIIbHbIE LWKadbl, KOMNbIOTEPSI, NabopaTopHas
nocyga, xMMmmnieckme peaktmsbl U T. 0. (K. 358-1, k.358-2, k. 166). 3T cpencrea 6onee KOHKPETHO
npeAcTaBneHbl B cneayollen Tabnuue.

Ne udp Hazpanue Ne u Ha3BaHue O6opynoBanue
CTPO | AMCLHMIUIA | AUCLMIUTHHEL ayIUTOPUH
KH HBI

B YII

15 439 Hoyt0yk, mpoekTop, skpax
JlexkimoHHas
ayJIUTOpUs
HUM.
npodeccopa
SLLA. Yras
358 YVuebHast | Xumuueckas nocyaa u peakTHBEI
naboparopus | Axauctumnarop 13-10 (Tromens)
UM. baus Bogsuas LB-140 — 2mr.

B1.0.10 HeopraHquc HpO(beccopa Becur "Ohaus"AR -2140
e Kasi XuMus AL .
[ankuHAa. Becoi ananmutuueckue HTR-224 CE Shinko
IIpaktukym | Becot ACOM JW-1
1o obuiei u Memranka MmarauTHas 0e3 HarpeBa Big squid - 2mT.
HEOpraHn4ec
o Tepmocratr LT 311

KON XUMHUHN

®dorometp poroanexTpudeckuiit KOK-3-01-"30M3"

[Ika¢ BBITSOKHOM - 21T,

[Ikad BEITSHKHOM U paOOTHI C KUCIIOTAMH - 2T

kad cymmmsaeri H1C-80-01
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19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNETEHLUN C YKazaHMEM 3TanoB (hopMUPOBaHMA U
nnaHMpyeMbIiX pe3ynbTaToB O00y4YeHus
Ko un MnaHvpyemble pesynbTaThl OTankl hopmMupoBaHus
cofepxaHve 06y4eHuns (nokasaTenu JOCTWKEHNS KoMneTeHuun (pasgensl e0C*
KoMneTeHumu 3a1aHHOrO YPOBHSA OCBOEHWUS (Tembl) gMCUMNNNHBI NNK (cpeacTtBa oueHnBaHNS)

(vnn ee yacTu)

KOMMEeTEHLMM NocpeaCcTBOM
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 MHgopmaLumm
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 NpYeEMamm
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-ypoBHeBbIe
3afauu 1 3agaHus

Xummnyeckas TepMOoaANHaMUKa

PasHo-ypoBHeBbIe
3afjauu 1 3agaHus

XuMmyeckas KMHeTuka

Pa3Ho-ypoBHeBbIE
3agayu 1 3agaHus

Xummyeckoe paBHOBECKHE

KoHTponbHasa paboTa
Ne1

PacTtsopebl

PasHoypoBHeBbIE
3agayv v 3agaHus

CtpoeHune aTtoma u
MNepuoandeckunii 3akoH ..
MengeneeBa

PasHoypoBHeBbIE
3agayv 1 3agaHus

Teopnsa XMMNYECKON CBA3N

PasHoypoBHeBbIE
3a4a4v 1 3agaHus

Xumunsa TBEPAOro
cocTosaHMA. MeTannoxmmums

Konnokesnym

KomnnekcHble coegmHeHns

KoHTponbHas paboTa
Ne 2

onemeHThl | rpynnel MNC

Pa3HoypoBHeBble
3afjayv u 3agaHus

AnemeHTol Il rpynnel M1C

PasHoypoBHeBbIE
3agayuv v 3agaHus

OnewmenTol Il rpynnel MC

PasHoypoBHeBble
3afjayv u 3agaHus

AnemeHTol IV rpynnel MC

PasHoypoBHeBbIE
3agayv 1 3agaHus

AnemeHTbl V rpynnsl [1C

Pa3HoypoBHeBble
3aJayv 1 3agaHus

AnemeHTbl VI rpynnel N1C

Pa3HoypoBHeBble
3aja4v 1 3agaHus

AnemeHTbl VIl rpynnel MC

PasHoypoBHeBble
3aJayv 1 3agaHus

AnemeHnTol VI rpynnel M1C

Pa3HoypoBHeBble
3aja4v 1 3agaHus

lNMpomexyToyHas aTTectaums 1 — ak3ameH

Komnnekt KMM Ne 1

lMpomexyToyHasi aTTecTaums 2 — aK3ameH

Komnnekt KMM Ne 2

19.2 OnucaHue KpuUTepyMeB M LIKanbl OLeHUBaHUA KOMMNEeTeHUMN (pe3ynbTaToB OOy4eHus) npwm
NPOMEXYTOYHOW aTTecTauum

Ana oueHuBaHuA pesynbTaToB o0Oy4yeHMS Ha 3K3ameHe/3adyeTe WCNonb3ylTcA Ccneaylolme
nokasatenu (3YHbl n3 19.1):
1) 3HaHue y4yeBHOro matepuana v BriageHve NOHATMWHBIM annapaTtoM — BaXXHENLUMU XMMUYECKUMM
MOHATUSIMU Y OCHOBHbIMU Y4EHUAMW; BUOMOrMYECKy0 POSb 3NIEMEHTOB N UX COEAUHEHUI.;

2) ymeHue CcBA3bIBaTb TEOPUIO C NPAKTUKOW;
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3) ymeHve nnniocTpMpoBaTh OTBET Npumepamu, hakTamu, AaHHbIMU Hay4YHbIX UCCef0BaHuUNM;
4) ymMeHve NPUMEeHsITb 3HaHWUSI TEOPETUYECKMX OCHOB XUMWUM AN OObSCHEHWUSI CBOWCTB BELLECTB U

peakuuii, pelatb NnpodeccroHarnbHble 3aaadn.

5) BnageTb MNOHSATUAHBIM annapaToM [aHHOW ob6nactM Haykm ( TeopeTUYecKUMU OCHOBaMMU
AVCLUMNMMHBI), CNOCOBHOCTBIO MNNIOCTPUPOBaTh OTBET MNpUMepamu, dakTamu, AaHHbIMU  HayYHbIX
nccneaoBaHuii, NPUMEHEHNEM TEOPETUYECKUX 3HAHWUIA NS PELLEHUSI NPaKTUYECKMX 3aaay

[ns oueHMBaHusA pe3ynbTatoB O0y4eHMs] Ha 9k3amMeHe (3aveTe C OLEHKOW) mucnonbdyetcsa 4-
GannbHas Wwana: KOTMYHOY», «KXOPOLLOY», «yAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHUA pe3ynbTaToB 0OyYeHNst Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4YTEHO
CooTHoleHWe nokasaTenemn, KpMTEPMEB U LLKasbl OLLEHUBaHUS pe3ynbTaToB 00yYeHus.

KpI/ITepVII/I OLIeHMBaHNSA KOMMNETEHLMI

YpoBeHb
chopmmpos
aHHOCTK
KOoMneTeHuu
n

LLikana ouyeHok

[TonnHoe coomeemcmeue omeema obyyaru,e2ocs 8cem
rnepeqyucrieHHbIM  KpumepusiM.  [lpoOeMoHcmpuposaHo
3HaHUe BaXHeUwux XUMUYeCKUX MoHSmud 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 rpobesibi 8 obrracmu meopemuy4ecKux OCHO8
XUMUU.

Ba3sosnbit
YpPOBEHb

Xopowo

Obyuyarowutica enadeem 4Yacmu4yHO MEOPEMUYECKUMU
OcCHogaMu  OUCUUMN/UHbI, He  ymeem  MPUMEHSIMb
meopemuyecKkue 3HaHUs Ofii PeweHusl MPakmu4yecKux
gorpocos ( 3adad).

[Nopozoeniu
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-
pumersnibHO
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TunoBble KOHTPOSbHbIE 3afaHUA UMM MHble MaTepuanbl, Heo6xoauMblie ANA OLEHKU 3HaHUW,
YMEHUN, HaABbIKOB U (MnK) onbiTa AEATENbHOCTW, XapaKTepusyrlme 3Ttanbl (popMUpoOBaHUA
KOMMNeTEeHLUN B npoLecce 0CBOEHNA o6pa3oBaTefibHON NporpaMmbl

15.
16.

17.

18.

19.
20.
21.

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

19.3.1 NepeyeHb BONPOCOB K 3K3aMEHY:
dopma KOHTPONbHO-U3MepuTenbHOro matepuana (1 cemectp)

YTBEPXXOAIO
3aB. Kadegpon obuien
N HEOPraHMYECKON XUMUn
B.H. CemeHoB
20

MpenogaBaTenb A.1O. 3aBpaxHoB

CMNNCOK BK3AMEHALIMOHHBLIX BOMPOCOB

CtexmomeTpuydeckune 3akoHbl Xummnn. CoBpeMeHHble (hOPMYITMPOBKN.

XuMmn4yeckasi KMHETUKa. YUYEHNe 0 CKOPOCTU XUMUYECKUX peakuunm.

[MoHsATME O 30HHOW TEOpUM TBEPAOrO Tena.

TepMmoaNHaAMNYECKUA KPUTEPUIA HANPaBNEHHOCTUN XMMUYECKOrO npouecca.
CoBpeMeHHas xmmuyeckas aToMmcTuka. HemonekynspHbole oopMbl CyLLECTBOBAHUSA
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 xmMmmnyeckon TepmoanHammke. CeoboaHasn aHeprus mMb6ca.

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

. KonnuratueHble cBoncTBa pacTBOPOB.

. ATOMHble opbuTanu. KsaHToBble yncna v npuHuun Maynu.

. PactBopeHue kak punanko-xmmmyeckmi npouecc. Xmmmyeckas teopus pactsopos [.U.

MeHnpoeneeBa.

PagunanbHoe 1 yrnoBoe pacnpeaeneHne anekTPOHHON NIIOTHOCTW.

OTKNOHEHNE pacTBOPOB ANEKTPONNTOB OT 3akoHa Payns n BaHT-lodda. 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.
[MoTeHumansl NOHN3aLMK U CPOACTBO K SNEKTPOHY.

[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 NpakTU4eckon HeobpaTMMOCTN NOHHBLIX peakuun. NponseeneHne pacTBOPUMOCTH.
MeToabl BaneHTHbIX CBA3EMN.

Peakunn HenTpanusauum n rmgponunsa. CTeneHb N KOHCTaHTa rmaponusa.

HacblwaemocTb 1 Nonspmn3yemMoCTb KOBarieHTHOM cBA3W. [ondpHasa cBA3b.

O6paTtumbie 1 HeobpaTumble peakuuun. KoHcTaHTa paBHoBecus. MpuHuun Jle-LWaTense.
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33.
34.
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.
7.

78.
79.
80.

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

MeTannuyeckasi cBs3b 1 00LLIME CBOMCTBA METarsoB.

Onektponus. 3akoHbl Papages.

MoHHasi cBSI3b U OKUCNUTENBHOE YUCIIO.

[MoHATMe 0 30HHOWM Teopumn TBEPAOro Tena.

MeTannunyeckas cB3b U ee CBOMCTBA.

MeTon on3nKo-xMMmmnyeckoro aHanmsa. [inarpaMmma CoCTosiHUS U AMarpammMma cocTaBs-
CBOWCTBO.

HanpasneHHOCTb OKUCIIUTENBbHO-BOCCTAHOBUTENbHbLIX peakumin. KonnyectBeHHasi oueHKa
CUIbl OKUCIIEHUSI U BOCCTAHOBEHUS.

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 OKUCINTESNIbHO-BOCCTAHOBUTESNbHBIX PeaKLUNA.

OcHOBHbIe TUMbl TBEPABIX PacTBOPOB. YNopsaoveHne TBepAblX pacTBOPOB.
Cneunduka xmummyeckon dopmbl ABMKEHUS MaTeEPUN. 3aKOH COXPaHEHUs1 MacCbl U AHEPTUN.
MeTannuabl: dasbl JlTaBeca n 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 TBepabln pacTBop.

OneKTponu3 pacnsiaBoB U pacTBOPOB.

lMpocTble 1 cnoXHble NoNynpoBoAHMKK. Kputepuin nonynpoBOANMOCTN.

MeToa MonekynspHbix opbutanen. [eTepoaToMHble MOMEKYNbI.

[wnarpammbl cocTaB-CBOMUCTBO.

Mpupoaa XMMmn4eckon cBA3N B NOSyNPOBOAHMKAX.

TBepable pacTBOpblI BHEOPEHUS.

KonuyectBeHHas oLeHKa Curbl OKUCIIEHUSA Y BOCCTAHOBIIEHUS.

HdanbToHngbl 1 6epTonnuabl.

CsoboaHas aHeprus 'mbbca n KoHCTaHTa paBHOBECUS CUCTEMBI.

das3oBas guarpamma ¢ NnepuTeKTUHECKNUM NpeBpaLLeHnemM TBepAbIX pacTBOPOB.
CoeanHeHust ¢ ABOMHOW U TPOMHOW 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.

Mpupoaa XMMMUYECKOWN CBSA3N B KOMMEKCHbBIX COeAUHEHUSX. DNEKTPOCTaTn4ecKne
npencraBneHns.

CratucTnyeckun n ynopsiaoyeHHbl TBepablii pacTBop.

3aKOHOMEPHOCTL TpaHCBNNAHNA YepHsaeBa.

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

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLueHUBaHUSA

20.1 TeKywMin KOHTPONb yCNeBaemMocCTun

N

~

9.

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

BapuaHT Ne 1
Onpepennte KONMYECTBO MOMEKY a30THOM KUCMOThI, 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, CKOMIbKO WX COAEpPXUTCA B BoAopoLe
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 MOSIAPHYO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii 06beM NpU  HOPMarnbHbIX YCNOBUSIX  YIIIEKMCROro rasa,
Nnosly4yeHHbIn B peaynbtate gobasneHus pasbaBneHHon consiHon kncnotbl K 80 r kapboHaTa
Kanbums.
Onpepgennte maccy okcuga MarHus, 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 COAEPXUTCH 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.). OnpegenuTte MONSIPHYKO 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 obpasyeTca npwu cropaHum 32 © MarHus, u
ob6bem kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpwn pencTteum ConNsHOM KMUCNOThbl Ha 44,8 r HeM3BeCTHOro mMetanna obpasyeTtca xnopug,

meTtanna (Il) n Bolgenaetca 17,92 n rasa. Onpegenvtb Kakou MeTansn 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)— IrFg(TB),
ecnu AS’ g8k Ans Ir(tB), Fa(r), IrFe (TB) coctasnsoT 35,5, 203 n 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;
AH cf, (298K) Hzo =- 286 K,D,)K/MOJ'Ib.

BapwuaHT Ne 2
1. Paccuutante ctaHgapTHyto sHTponuio peakuun: Cly(r) + F(r) — 2CIF(r),
ecnn AS’p0e) Ana  Cly(r), Fa(r), CIF(r) coctasnator 203, 223 un 218 [Dx/monbK
COOTBETCTBEHHO.
2. Paccuutante Tennosoun adpdeKkT peakumn B CTaH4APTHLIX YCNOBUSIX:
FeoOs3(k) + 2Al(K) = AlbOs(k) + 2Fe(k), ecnu AH (29sxFe203(K) paBHa — 822,2 k[x/Monb;
AH o6p1, (208k) Al2O3(K) paBHa — 1676 k[ x/Monb.

BapwuaHT Ne 3
1. Onpepenute unameHenne AG’ ansa peakumm 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 SHTaNbAUIO peakumm:
Mg(tB) + 2 HCI(r) — MgCly(1B), 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(tB) + CO; (r), ecnnt AH ' (298x)CaCO3(TB) = - 1208 k[x/Monb;
AHof, (298K) CO, = -393,5 KD,)K/MOJ'Ib; AH of(zggK) CaoO (TB) =-635 KD,)K/MOJ'Ib.
2. BbluucnuTe ctaHgapTHYO 3HTPOMUIO peakuuu:
Mg(tB) + 2 HCI (r) — MgCly(1B), ecrnin AS” 298x) HCI (r) = 187 x/monb-K;
AS”’ 298k MgCl, (1B) = 90 Ix/monb-K; AS” (298k) Mg (TB) = 33 [x/mMonb-K.

BapwnaHT Ne 5
1. Yto Takoe TepMOXMMMYECKOEe YypaBHeHue? [loyemy pasnuyaloTCs 3HaKM TEennoBbIX
3(pPeKTOB B TEPMOANHAMUYECKON N TEPMOXUMUYECKON CUCTEME 3HAKOB?
2. BbluucnuTe ctaHgapTHYO SHTaNbAMIO peakuuu:
CoHs0H(k) — Ho0(k) + CoHa(r), ecnim AH ' 208 C2HsOH () = -278 k[x/monb; AH’t 2980H20 (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; AH°(298K)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 mn3amMeHuTCcsa cKopoCcTb npsimon peakumm 2SO0, + O, = 2SO0z, ecnv yBenuunTb

AaBrieHne B cucteme B 2 pasa?

Kak M3MEHUTCS 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 =22NO0O,.

Mpn Temnepatype 150 C HekoTOopas peakuus 3akaHymBaeTcs 3a 16 MuHyT. [lpuHMMas
TemnepaTypHbIn KO3OMUUMEHT CKOPOCTU peakumm paBHbIM 2, paccyuTamTe 4vepes3 Kakoe
BPeMsi 3aKOHUMTCS 3Ta peakLms, eCnu npoBoauTb ee npu 200 C?

Kak namenutcsa ckopoctb peakumm CO; + Cpagur) = 2CO, ecnu obbem peakuMOHHOro
cocyaa yBennuuTb B 2 pasa?

BapuaHT Ne 3
HanuwuTe BbipaXeHnsa CKOPOCTEN NPAMbIX U 0OpaTHBIX peakumnii:

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

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

Kak nameHnutca ckopoctb peakuuun 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 ckopocTen NpsiMbIX U 0BpaTHbIX peakuunin

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

3.

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

BapuaHT Ne 5
HanuwwuTe BbipaXeHnsa CKOPOCTEN NPAMbIX U 0BPaTHbLIX peakLnii:
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 KoapdpuumneHT ckopoctn peakummnm 2NO,=2N0O + O, paBeH 2. Bbluucnute
KOHCTaHTy ckopocTu atoun peakumm npm 600 K, ecnn npmn 640 K KOHCTaHTa CKOpOCTM paBHa
407,0 n-mons ¢t

BapuaHT Ne 6
HanuwuTe Bbipa)xeHnsa CKOpoCTeN NPSIMbIX 1 06paTHbLIX peakuui
2H|(r) =2 H, r) +l5 (s ZS(K) +2H20(r) = ZHZS(r) +0O,
Bbluncnntb, BO CKONMbKO pa3 YMEHbLUUTCHA CKOPOCTb peakunn, ecnv, NOHM3UTb, TemMnepaTypy
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 2,03-103n-monbt-c?,
a npu 288 K paBHa 4,76-10“n-monb ™ ¢, Hailaute TemnepaTypHblii KOAMULMEHT 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 XUAKOCTb NoOy:

2NO ,= N,O4 + 55 k[Ix/monb.
UTtobbl okcuma asota (IV) makcumanbHO nepeBecTu 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 HE 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 kOHUeHTpauumn coctaesnsanu: [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 cocrtaBnsaiT cootBeTcTtBeHHO 0,5 u 0,2 monb/n. Bbluucnute
KOHCTaHTy paBHOBECUS, €CNN K MOMEHTY HacTynneHns paBHoBecusa npopearmposasno 20 % NO.
5. HanunwwuTte BblpakeHne OS5 KOHCTaHTbl paBHOBECUS reTeporeHHon cuctembl C +

H,On = CO + H,. Kak crnegyeT M3MEHUTb KOHUEHTpauuio W daBneHue, 4Tobbl CMEecTUTb
paBHOBECKE B CTOPOHY ObpaTHON peakumm — obpaszoBaHnsa BOASAHbBIX NapoB?

BapwuaHT Ne 2

1. Xumunyeckoe pasHoBecue 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 OaBMEeHNS;
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 wUcCXogHble
KOoHueHTpaumm SO, n O, Gbinn paBHbl cooTBeTcTBEHHO 0,4 u 0,3 monb/n. B coctosiHum
paBHOBECMKSI KOHUEHTpauuss obpasoBaBlierocss okcuaa cepbl (VI) coctasuna 0,2 monb/n.
Paccuntante KOHCTaHTy paBHOBECUS ANA JaHHOW peakuuu.
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4. KoHcTaHTa paBHOBecusi romoreHHon cuctembl N, + 3H, = 2NH3 npu HekoTopow
TemnepaTtype pasHa 0,1. PaBHOBeCHble KOHLEHTpauun Bogopoda U ammMmaka COOTBETCTBEHHO
paBHbl 0,2 1 0,08 Mornb/n. BeluMcnuTe paBHOBECHYIO U UCXOOHYIO KOHLUEHTpaLumu a3oTa.

5. Hanuwwnte BbipaxkeHne Ansi KOHCTaHTbl paBHOBeCUsa reteporeHHon cuctembl CO, + C

= 2CO0. Kak n3MeHUTCs CKOpOCTb npsiMon peakumm obpasoBaHust CO, ecnu KoHUEHTpauuo
CO, ymMeHbWNTb B YeTbipe pasa? Kak cnegyeT M3MeHUTb AaBneHune, YTobbl MOBbICUTL BbIXOA
CO?

KoMnnekT KOHTPOonbHbIX 3agaHun Nno BapuaHtam no teme «CtpoeHue atoma u [Nepruoanyeckumn
3akoH [.. MeHpoeneeBa»

BapuaHTt Ne 1

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

2. CKONbKO M Kakme 3Ha4yeHUs MOXEeT MNPUHUMaTb MarHUTHOE KBaHTOBOE YUCIIO m; npwu
opbutanbHoMm yucne | = 0, 1, 2 n 3? Kakme anemMeHTbl B NEPUOSNYECKON CUCTEME HA3bIBAKOT S-. P-.
d- n f- anemenTamn? MNMpueeanTe NpUMepLI.

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

BapuaHT Ne 2
1. HannwuTe anekTpoHHble (POpMYyribl aTOMOB 3fIEMEHTOB C NOPALKOBbIMM HOMepamn 24 n 33,
Yy4MTbIBas, YTO Y NEPBOro NPOUCXOaUT "NpoMOTUPoBaHMNE" 0QHOMO 4s-3NeKkTpoHa Ha 3d-noaypoBeEHb.
Uemy paBeH MakcuMMmarsibHbI CNKUH d-3MIEKTPOHOB Yy aTOMOB MEPBOrO M P-3fIEKTPOHOB Y aTOMOB
BTOPOro anemeHTa?

2. Kakoe MakcMmanbHOe YNCNOo 3NEKTPOHOB MOryT 3aHMMarTb s-, p-, d- n f-opbutann aaHHOro
3HepreTM4eckoro ypoBHs? [loyemMy? HanuwmnTe 9SnNeKTPoHHYK ¢opmyny aTtoma 3feMeHTa C
nopsaKoBbIM HoMepoMm 31.

3. Kakyto HU3LWYH M BbICLUYD CTENEHU OKUCNEHUSA NPOSABNSAT KPEMHUMN, MbILWbSK, CENEH U
xnop? [llovyemy? CocTtaBbTe OpPMYynbl COEOMHEHUA [OaHHbIX 3N1EMEHTOB, OTBEYalLWuX 3TUM
CTEeNeHsM.

BapuaHnT Ne 3

1. Hanucatb anekTpoHHble hOpMYSNbl aTOMOB 3fIEMEHTOB LIECTOro nepuoga: uesus, apbus,
radpHus, peHus, Tannms n actata. K kakmm anemeHTam oOHM OTHOCATCA?

2. B yem 3aknoyaetcsa npuHumn Maynn? MoxeT nu 6biTb Ha KAaKOM-HUBYAb NO4YypOBHE aToMa
p’- unu d*%-anektpoHoB? [Moyemy? CocTaBbTe 3MEKTPOHHYIO (HOPMYNy aTomMa 3rfieMeHTa C
NOPSIAKOBBIM HOMEPOM 22 U YKaXXUTE ero BaneHTHbIE 3NEKTPOHbI.

3. Kakylo Hu3Wyo cTeneHb OKUCIEHUS NposBAST BogopoAd, dTop, cepa n a3oT? Novemy?
CocTtaBbTe hOpMyIbl COEAUHEHUIN KanbUMS C AAHHBIMU 3fIEMEHTAMU B 3TOW CTEMEHU OKUCIIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLNE COEANHEHNA?

BapuaHTt Ne 4

1. HasBaTtb anemeHTbl YeTBEPTOro, NATOrO M LWIECTOro NepPUoAoB, Y KOTOPbIX 3aKkaH4YMBaeTCA
3anonHeHue d-opbuTtanen. Hanncatbe aNekTpoHHbIE hOPMYIfibl aTOMOB 3TUX ANIEMEHTOB U yKa3aTb,
K Kakou rpynne v noarpynne nepnoamyeckor CUCTEMbl OHU OTHOCATCA?

2. Kakne 3HayeHus MOryT npuHMMaTb KBaHTOBble 4ucna n, |, m;, ms, XapakrepusyoLwine
COCTOsIHME 3MneKTpPOHOB B atomMe? Kakue 3HayeHuWst OHW MPUHUMALOT A5 BHELUHWX 3NEeKTPOHOB
aToMa marHua?

3. Kakyto HM3WYI CTeneHb OKUCMEHUSA MPOSIBAAKT Xfop, cepa, a3oT u yrnepoa? lNovemy?
CocTtaBbTe hopMyInbl COEANHEHUIN anNtOMUHUS C JaHHBIMU 3fIEMEHTaMM B 3TOW CTEMNEHN OKUCIIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLNE COEANHEHNA?
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BapuaHT Ne 5
1. HasBaTb anemMeHTbl YeTBEPTOro Nepuona, atoMbl KOTOPbIX coaepxaTt Hambornbllee 4Mcno
HenapHbIX d-aMeKkTpoHOB. HanucaTtb 9NeKTPOHHO-rpadouyeckyto CTPYKTYpy d-nogypoBHS.

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

3. Kakon 13 anemeHTOB 4eTBEPTOro nepuvoga — BaHaauMi UM MbllwbsK — obnagaet Gonee
BblpaXXEHHbIMW MEeTanMM4yecknmm ceomcTeammn? Kakom ms atnx anemeHToB obpasyeT razoobpasHoe
coeanHeHne c¢ Bogopoaom? OTBET MOTUBMPYWUTE, WUCXOO4S M3 CTPOEHUS aTOMOB [aHHbIX
3N1IEMEHTOB?

BapuaHT Ne 6

1. HanuwuTe anekTpoHHble (POpMYyribl 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, €Cfiu UX CyMMbl N + | cCOOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NMOpsiAKOBbIA HOMEpP 3rieMEHTa, Yy KOTOPOro: a) 3akaH4YMBaeTCs 3anofiHeHWe anekTpoHamu 8s; 6)
Ha4YMHaEeTCA 3anosIHEHME ANEKTPOHAMM NOAYPOBHA 507

3. CocrtaBbTe OpMyfbl OKCMOOB W T[MOPOKCUMOOB 9SMEMEHTOB TpeTbero nepuoaa
nepnoanMyeckon CUCTEMbI, OTBEYAKLWMX WX BbICWIEN CTENEeHM okucrneHusi. Kak unsameHsieTcs
KMCNOTHO-OCHOBHbIN XapakTep 9TUX COeAMHEHUN Mpu nepexoge OT HaTpusa K xnopy? Hanuwwute
YypaBHEHNA peakuun, goKasblBaloLWMX aMpPOTEPHOCTb MAPOKCUAA antoMUHKIS.

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

BapuaHT Ne 1

1. OnpepenuTb XapakTep CBA3eW B MPOCTPAHCTBEHHbIX pelleTkax KpUCTanmmyeckoro
KPEMHUSI U TFepMaHusi, UMerLwmnx anmasonogobHyto cTpyktypy. ObnagaloT nv 3Tm Tena
MeTannmMyeckon NPOBOANMOCTbIO?

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

3. PykoBoacCTBYSICb pa3HOCTbIO OTHOCUTESbHBIX 3NEeKTpooTpmLaTenbHOCTEN cBsasn O — O,
onpenenuTb, Kak MEHSIeTCs XapakTep CBA3WM B OKCuAaxX 3feMEHTOB TpeTbero nepuoaa
nepuogunyeckon cuctemol [1.1. MeHgeneena.

BapuaHTt Ne 2

1. Ha ocHoBaHuM 4Yero MOXHO caenatb BblIOOp Mexay MMOCKOCTHOW M nupamuaanbHOm
MOenbio Npu onpeaeneHnn NPOCTPaHCTBEHHON CTPYKTYpbl Monekyn BFz n NF3?

2. CoctaBuTb aHepreTU4eckylo amarpammy aTomHbiX opbutanen (AO) n MonekynsapHbIX
opbutanen (MO) coegmHeHus LiH. Kakne opbutanu B HeN ABNAIOTCS CBA3bIBAOWUMUN, a Kakue
— paspbixnsowme? PaccuntaTb KpaTHOCTb CBA3MN.

3. Kak meToa BaneHTHbIX cBssen (BC) obbacHseT nuHenHoe ctpoeHne monekynbl 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 nonsapHbIn xapaktep? Kaknmum cBonctBammn obnagaroT AaHHbIE COeANHEHNA?

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

BapuaHTt Ne 4
1. CocTaBuTb 3HEpreTMYecKkylo guarpammy no MeTony MosnekynsapHbix 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. Kakumu cBonctBamum o6nagatoT 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 mornekynbl CO,?

2. Kakyo xMMun4yeckyto CcBsi3b Ha3blBalOT BOAOPOAHON? Mexay Monekyrnamu Kakmx BewecTB
oHa obpasyeTtca? Noyemy H,O n HF, nmesa MeHbLLYIO MONEKYNSAPHYIO Maccy, NNaBAaTCAa U KUNAT
npu Bonee BbICOKUX TeMnepaTypax, 4emMm UX aHanorn?

3. Kakne cBs3n HasbiBalOT BOAOPOAHBIMU, KakoBa X MPOYHOCTb MO CPaBHEHWIO C APYTMMM
TMnamun ceasen? [pu Kakon TemnepaType paspyLuakTca BOAOPOAHbIE CBA3W B BOAE M MNpw
Kakon TemnepaType pa3pbiBaloTCH CBA3M Mexady aToMaMun BOAOPOAa U Kucnopoaa B Boge?

BapwuaHT Ne 6

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

2. B kakon us 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 3HEpreTMyeckne amarpaMmmbl.

Bonpochkl 4ns KonJaokBMymMma no TeMe « XMMus TBepAoro CoctosHus. Metannoxmmmay

1. ®dusmko-xummnyecknin aHanms. Ero uenu n 3agayn. [ljnarpammbl COCTOSIHUA U gMarpaMmmbl
«COCTaB — CBOMCTBOY.

2. lMNMoHatne o ase, KOMMOHEHTEe CUCTEMbI, HE3aBMCUMOM KOMMOHeHTe. [loHATMe o
da3oBon gnarpamme ogHO- U MHOFOKOMMNOHEHTHON cuctemsl. MNMpasuno gas 'mbbca.

3. dasoBble gnarpaMmmbl OQHOKOMMOHEHTHbIX cuctem. Npumepsl (Boaa, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble n KpuTudeckme Touku. MNpasuno ¢as 'mbbea.

4. ®asoBble AguarpaMmbl ABYXKOMMOHEHTHbIX CUCTEM. T-X- AuMarpammbl, T-X- CeYeHus.
PaccrnoeHune B xuakon dase. PaccnoeHme ¢ BepXHEN U HKHUIN KPUTUHECKMMU TOUKaMMN.
CooTBeTcTBYIOWME 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 LWaTenbe n kpnockonnyeckoe NpubnmxkeHune.

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. ®asoBble guarpamMmbl OBYXKOMMOHEHTHbIX cucteMm. T-x- guarpamma (T-x-ceyeHue)
nepuTekTuyeckoro Tuna (6e3 coeguHeHUn).

8. ®dasoBble AuarpaMmbl OBYXKOMMOHEHTHbIX CUCTEM. T-x- amarpammbl (T-X-cedeHus)
OMHApPHbIX CUCTEM C KOHIPYSHTHO MMaBAWMMCH coeavHeHeM. [anbToHugbl u
B6eptonnuabl: npeactasnedna H.C. KypHakoBa v ero nocnegoaTtenen.

9. T-x- gnarpamma (T-x-ceyeHue) GMHAPHON CUCTEMBbI C NMPOMEXYTOYHbIM COEAUHEHMUEM,
crnocobHbIM pasnaratbCs Npu yBenuyeHnn TemnepaTtypbl N0 NEPUTEKTUHECKON peakLmK.

10.®a3oBble guarpamMmbl  ABYXKOMMOHEHTHbIX CUCTEM. T-X-CEYeHus guarpamm C
HenpepbiBHbIMX ~ TBEpAbIMM  pacTBopaMu. YnopsgoyeHune TeBepAblX pacTBOPOB.
CoeanHeHns KypHakosa.
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11.MpoaHanuaupoBaTb T-x gnarpammy. OnucaTb pa3oBble NpeBpaLLeHns A4is COCTaBoB: 9,
12 n 50 mon.% AS 1 NOCTPOUTb COOTBETCTBYIOLLIMNE KpUBbIE oxnaxaeHus. Kakne macchl
Ag 1 As noTpebyroTcs Ans npurotToBneHnsa 3r aBTEKTMYECKOro cnnasa?

12.MpoaHanuaupoBaTb 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 npurotoBneHns 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 Ansg NnpurotoBneHns 3r 3BTEKTUYECKOro cnnasa?

14.TMpoaHanuaupoBaTb T-x guarpammy. Onucatb pa3oBble npeBpaleHuss Ans COCTaBOB:
20, 50,5 n 60 mon.% K u noctpouTb COOTBETCTBYIOLLUME KpUBblEe OxnaxaeHus. Kakue
maccel K 1 Cs notpebyorca Ons MPUroToBNeHUA 3r KOHIPY3HTHO NNnaBsLwerocs
TBEpOOoro pacreopa?

15. MNMpoaHanuaupoBaTb T-x gnarpammy. OnucaTb ¢ba3oBbie NpeBpalleHus Ans 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. MNMpoaHanuauposaTb T-x guarpammy puc. 1. Onucatb asoBble npeBpalleHus Ans
coctaBoB: 10, 23 n 30 mon.% Li, NnOCTpoOUTb COOTBETCTBYIOLLNE KPUBbBIE OXSTaXOeHUs.
Kakne maccbl Mg u Li notpebytoTca ons npurotToBneHns 3r KOHrPYaHTHO MiaBsLerocs
TBEPAOro pacTeopa Ha OCHOBE NUTUSA?

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

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

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

1. Bolumcnute  TemnepaTtypy  Kpuctannusauum  pactBopa  MoueBuHbl  (NH,),CO,
cogepxalero 5 r moyeBuHbl B 150 r Boabl. Kpnockonnyeckast koHcTaHTa Boabl 1,86 kr-K/monb.

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

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

4. PactBop, cogepxawmni 3,04 r kamdopbl CioHigs O B 100 r 6eH3ona, kunut npu
TemnepaTtype 80,714°C. Tewmnepatypa kuneHusa  ©OenHsona 80,200C. Bbluucnute
30ynNIMOCKONNYECKYH KOHCTaHTy BeH3ona.

5. Beluncnute maccosyto gonto (%) sogHoro pactsopa rnuuepunHa CsHs(OH)s, 3Has, yto
aT10T pacteop kunut npu 100,39°C. B6ynnmockonuyeckasn kKoHcTaHTa Boabl 0,52 kr-K/monb.

6. Bbluncnmte MONsSpHyt0 Maccy HeanekTponuTa, 3Hasl, YTO pacTBOp, coaep-Kawmm 2,25 r
aToro BewlecTtBa B 250 r Boagbl, kpuctannuayetca npu - 0,279°C. Kpuckonumyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Boluncnute TemnepaTtypy kunewumst 5%-Horo pactBopa HagpTanuHa CiogHg B GeH3one.
TemnepaTtypa knneHus 6eH3ona 80,2°C. B6ynnunockonnyeckas KoHcTaHTa ero 2,57 kr-K/monb.

8. PactBop, copgepxawmn 25,65 r HekoToporo Heanektpormta B 300 r BOAbI,
Kpuctannuayetca npu - 0,465°C. BblumMcnvte MOMSIPHYIO MacCy pacTBOPEHHOro BeLLecTBa.
Kpunockonunyeckasi koHcTaHTa Boabl 1,86 kr-K/monb.
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9. Bbluncnmte KpMOCKOMMYECKYKD KOHCTAHTY YKCYCHOW KUCMOTbI, 3Hasi, YTO pacTBop,
copgepxawmn 4,25 r antpaueHa CisHip B 100 r ykcycHOM KUCNOTbI, KpucTannuayetcs 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,
npoucxogsauwero npu cmewmBaHun pacteopoB K,S un CrCl;. Kaxgaa u3 B3aTbIX conemn
rmgponuayetcs Heobpatmmo OO KOHUA C obpa3oBaHMEM COOTBETCTBYHOLIMX OCHOBaHUS U
KUCNOTBI.

12. K pactBopy FeCl; nobasunu cnegytrowume Bewectsa: a) HCIl; 6) KOH; B) ZnCly;
rNNa,COs3. B kakmx cnyyaax rugponua xnopuga xenesa (lll) ycunutca? lMNMoyemy? CoctaBbTe
NOHHO-MONEKYNSAPHbIE YPaBHEHUSA TMAPONN3a COOTBETCTBYHOLLNX CONEN.

13. Kakne wun3 conen: Aly(SO4)s, KzS, Pb(NOs3),, KCI noasepratotca rngponunsy?
CocTaBbTe MOHHO-MOJEKYNSIPHbIE U MOMNEKYNSAPHbIE YPaBHEHUS TMAPONn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHLIN MNokasatenb (7<pH<7) gna pacTBOpPOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rTMAponn3a gaHHbIX COMeENn.

14. Mpn cmewwmBaHun FeCl; n Na,CO3; kaxgas u3 B3ATbIX COMNEn rmaposisyercs
HeobpaTUMO 40 KOHUa ¢ obpa3oBaHMEM COOTBETCTBYHLUMX OCHOBaHUS U KUCNOTbI. Bblpasute
3TOT COBMECTHbIN rMApOSIM3 MOHHO-MOJSIEKYNAPHBLIM U MOSIEKYNAPHBIM YPaBHEHUAMM.

15. Kakyto cpeay mmetoT pacteopbl conen NasPO,, K,S, CuSO4? CoctaBbTe MOHHO-
MOMEKYNsipHbIE U MOMEKYNSAPHbIE YpaBHEHUS rmaponmsa 3aTux conen? Paccuntante KOHCTaHThI
rmaponmsa gaHHbIX COnewn.

16. Kakune na conen: RbCl, Cry(SO4)s3, Ni(NO3),, Na,SO3; nogsepratotcs rmgponnsy?
CocTaBbTe MOHHO-MOJEKYNSPHbIE U MOMNEKYNSPHbIE YPaBHEHUS TMAPONn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHLIN Mnokasatenb (7<pH<7) gna pacTBOpPOB 3TUX
conen? PaccumMTanTe KOHCTaHTbl rTMaponn3a AaHHbIX CONen.

17. Kakas 13 gByx conen npu paBHbIX yCrnoBuax B 6ornbllen cTeneHn nogsepraeTcs
rmgponunay: Na,COz; unmn Na,SOg3; FeCl; unu FeCl,? MNMoyemy? CocTaBbTE€ MOHHO-MONEKYNSAPHbIE
N MONeEKynsipHble ypaBHEHUS rTMAPONn3a 3TuxX Conemn.

18. Kakas 13 gByx conen npu paBHbIX yCrnoBusax B Gonbluen CTeneHn nogsepraeTcs
rmgponunay: NaCN mnnun NaClO; MgCl, unu ZnCl,? MNovemy? CoctaBbTe MOHHO-MOSIEKYNAPHbIE U
MOMNEKYNSpHble YpaBHEHNSA TMAPONN3a COOTBETCTBYIOLLIMX COMEN.

19. Kakne wun3 conen: K,COs, FeCl;, K;SO4, ZnCl, nogsepratoTca rmaponmsy?
CocTaBbTe MOHHO-MOJEKYNSIPHbIE U MOMNEKYNSPHbIE YPaBHEHUS TMAPONN3a COOTBETCTBYHOLLNX
conen. OnpegenuTe 3Ha4yeHMe BOAOPOAHOrO nokasaTesnsa ans atux conen (7<pH<7) pactsopos
aTNX conen? Paccuntamte KOHCTaHTbl rMaponn3a gaHHbIX CONewn.

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

a) CuCL, + N82C03 + H,O —...;

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

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

22. BblMUCNUTL KOHCTAHTY rmaponuda optodocdata HaTpus. Onpegenute 3Ha4YeHus
BOAOPOOHOrO nokasaTens pacTtBopoB opTtodoccaTta HaTpus; a) 2,4 M un 6) 0,1 M? Onpegenute
cTeneHb rmaponusa. HanvwuTte MOHHO-MOMEKYNSPHOE 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, CTeneHb OKUCMEHUS U KOOpAMHALMOHHOE
yncno Komnnekcoobpasosatens B coeanHeHumsax [Cu(NH3)4]SO4 Ky[PtClg], K[Ag(CN),].
Hanuwwnte ypaBHeHUs guccoumnanmm 3TMx coeAMHEHNN B BOAHbBIX pacTBOpax.

2. CoctaBbTe KOOpPAMHAUMOHHbIE (OPMYIbl CRNeayrLWmMX KOMMMEKCHbIX COeAVMHEeHWI
nnatuHbl: PtCly-6NH3; PtCly-4NH3; PtCly-2NH3, KoopamHaumoHHoe yucno nnatuHbl (IV) paBHO
wecTn. Hanvwmnte ypaBHeHWe guccoumaumm 3TMx cCoeaMHeHn B BOAHbIX pacTBopax. Kakoe 13
COeIHEHWI ABNSAETCSA KOMMMEKCHBIM HEANEKTPOSIMTOM?

3. CoctaBbTe KOOpPAMHAUMOHHBbIE (QOPMYIbl CrieayloLWwmnx KOMMIEKCHbIX COeAMHEeHWI
kobanbTta: CoC13-:6NH3; CoC13-5NH3; CoC134NH;3. KoopauHaumoHHoe 4yucno kobanbta (l11)
paBHO LWecTW. HanuwuTe ypaBHeHNs AMccoumaumm 3TuX COeaANHEHN B BOAHbLIX pacTBOpaXx.

4. CocTtaBbTe KOOpPAMHAUMOHHbIE (OOPMYSbl CreayloWnX KOMMMEKCHbIX COeauHEHUN
cepebpa: AgCI-2NH3; AgGCN-KCN; AgNO,-NaNO,. KoopanHaunoHHoe 4yucrio cepebpa paBHO
ABYM. HanuwunTe ypaBHeHNS anccoumaumm aTux COeAnHeHU B BOOHbIX pacTBopax.

5. W3 coyvetaHma yactuy Co®, NH;, NO, u K' MOXHO COCTaBUTb CeMb
KOOPAMHAUMOHHBIX  (POPMYI  KOMMMEKCHbIX coeuHeHun kKobanbTa, oOAHa W3  KOTOpPbIX
[Co(NH3)6](NO,)3. CoctaBbTe (hopMyribl APYrnX LLECTU COeQUHEHUN U HanUwnTe ypaBHEHUA NX
anccoumaumm B BOOHbIX pacTBopax.

6. V13 coueTanmusa yactuy Cr*, H,0, CI" 1 K¥ MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHBIX
dopMyn KOMMMEKCHbIX COeauMHEHM Xpoma, oaHa wun3 kotopbix [Cr(H20)e]C13. CocTtaBbTe
dopmynbl ApyrMx LIECTU COEAMHEHWA U HanuuTe ypaBHEHUS MX Auccoumauun B BOAHbIX
pacTBopax.

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

8. HanvnwwuTte BblpaxkeHUst AN KOHCTAHT HECTOMKOCTU CriefytoLmnX KOMMMEKCHbIX MOHOB:
[Ag(CN).], [Ag(NH3)-]*. [Ag(SCN),]. 3Hasi, YTO OHM COOTBETCTBEHHO paBHbl 1,0-10%; 6,8:10%;
2,010 ykaxuTe, B KakoM pacTBope, coAepXalleM 3TV WOHbI, MpYU PaBHON MOMSIPHOM
KOHLIEHTpaLuumn noHos Ag* 6onbLue.

9. Tlpu npubasneHnn pacteopa KCN «k pactBopy [Zn(NH3)4]SO, o6pasyetca
pacTtBopumoe KomnnekcHoe coeaunHeHue Kjy[Zn(CN)y. Hanuwmte MonekynspHoOe M MOHHO-
MOJEKYNSPHOE ypaBHEHUS peakumn. KOHCTaHTa HeCTOoMKoCTU Kakoro mowa: [Zn(NHs)s** unm
[ZN(CN)4]?*, Gonblue? Mouemy?

10. KOHCTaHTbI HECTOMKOCTH KommnekcHbix MoHoB [Co(NHs)e**, [Fe(CN)g]*, [Fe(CN)sl*
COOTBETCTBEHHO paBHbl 6,2:107% 1,0:10°"; 1,0:10™**. Kakol 13 aTnx nMoHoB siBnsieTcs Gonee
MPOYHBIM? HanuwuTe BblpaXXeHUs Ans KOHCTAHT HECTOMKOCTU YKa3aHHbIX KOMMMEKCHbIX MOHOB
1 oOpMyIibl COEANHEHUI, coaepXKaLLMX 3TN UOHbI.
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TeKkywas aTrecTauma TaKkke NPON3BOANTCSA NPU NOMOLLN PYOBEXHbIX KOMNTOKBUYMOB.
Mpumep KNMos pyGexkHbIX KONMOKBUYMOB 3a 1 U 2 ceMecTpbl NPUBOANTCS HUXKE

1 cemecTp, pyb6exHbin konnokeuym Ne1l  (Tembl  «CtexvomeTtpusi», «KuHeTukay,
«TepmoanHamuka (BKNovasa pasgen « XMMmM4eckoe paBHOBECUEN )»..

«YTBEPXIAIO»
3aBeyIOIIHiA Kadeapoii 001eit 1 HeOpraHMIeCKOH XUMUN
1.X.H. Ipod. B. H. CemenoB
09.10.2021
Hanpagisienue noaroroBku / cnenuaiabuoctb 020100 Xumus
Jucuuninna HEOpraHUYeCcKas XUMHS
®opma o0yueHus OYHas
Bua koutposs pyOexXHBIN KOJITIOKBUYM, 1 cemecTp
Bua arrectanun MIPOMEXKYTOYHAS

KonTponbHo-u3zmeputenbHbii MmaTepuan Ned

1. Xumunueckass kuHeTuka. dopmanpHas KMHETHKA U YYEHHE O MEXaHU3MaX XUMHYECKHX PEaKI[Hil.
CKopocTh XMMHUYECKOM peakliuu: CpeiHss U UCTUHHAsI (MTHOBEHHAs).

2. NwmeroTcs CICOyIMEe paBHOBECHA C y4YaCTHMEM HJIACAJIBHBIX T'a30B M COOTBCTCTBYHOIIME 3aIlMCH
TCPMOANHAMUYCCKOTO 3aKOHa HeﬁCTBYIOIHHX MacC IJid PaBHOBCCHA B I/I3OTepMI/I‘-IeCKOI71 3aKpBITOfI

CHUCTEME:
K. — Crgo 'C52309
3N,04 + 6S0O, = 25309 + 6NO 1) c cét .c: (1)
S0, ' “~N,0,
0 2CO 2 Ke = Cea) 2
= C !
C 2t Crpa(bm ( ) CC02 | ( )
K. — Cho 'CNo2
NO + NO, = N,O3 (3) c CNZO3 ) (3’)

da3oBble (arperatHpie) COCTOSHMS BEIIECTB, HE SBISIONIMXCS Ta3aMH, WMEIOT COOTBETCTBYIOIINE
MTOMETKH. BhIsIBUTE, /UIsI KaKMX M3 TIEPEUUCIEHHBIX PEaKI[Mii COOTBETCTBYIOIIHNE CBSI3M KOHCTAaHTHI K¢ ¢
KOHIICHTPAIUSIMHU

@) — ABJISIFOTCSI COBEPIIIEHHO KOPPEKTHBIMH,

6) — BO3MOXHO SIBJITFOTCSI KOPPEKTHBIMH,

8) — HE MOT'YT OBITh KOPPEKTHBIMH.

Bbynbre BHUMaTEIBHBI!

[IpenonaBarens: A.1O. 3aBpaxHOB
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2 cemectp, pybexHbin konnokenyM Nel (tema «KomnnekcHble (KOOpAWHALMOHHLIE)
coeUHEHUS».

«YTBEPXJIAIO»

3aBeAYIOINNA Kadeapoii 00IIei 1 HEOPraHUUECKOW XUMUHU
1.X.H. Ipod. B. H. CemenoB

_.04.2022

HanpagJsienue noaroroBku / cnenuaiabuoctb 020100 Xumus

Jducnunimaa Heoprannyeckas xumus
®opma o0yyeHHs1 O4HOE
Bua konTpoJs pyOexHbIi KomokBuyMm Nel, cemecTp 2

BI/I}I aTTeCTallumn TCKYyLIasa

KoHTpoasHOo-u3MepuTeabubiii MaTepuaa Ne 9

1. MexmonekynsapHoe B3aumoaelictBue. Cunbl Ban-nep-Baanbca, MexaHu3Mmbl BaH-J€p-BaajbCcoBa
B3auMoJeiicTBusA. BonopoaHas cBsi3b. BinsHue Mex- M BHYTPUMOJIEKYJISIPHOM BOJOPOIHON CBSA3M Ha

CBOMCTBa MOJICKYIISIPDHBIX COCTUHEHMH.

2. IlpuBeaute opOHUTaNbHBIE AUAarpamMMmbl (3alOJHEHHE pPAa3JIMYHBIX JJIEKTPOHHBIX COCTOSHUN) H
OlIpeelnTe THII THOpHaM3anuy opouraeil mis kommiekcusix nouo [FeClg]® u [Cu(CN)4]*, ecin
M3BECTHO, YTO MEPBbIM U3 HUX BBICOKOCIIMHOBBIH, a BTOPOM — HU3KOCTIMHOBBIH.

PaccunTaiite Benuunny DCKII a1 Kak0r0 U3 YKa3aHHBIX BBIIIE HOHOB.

3anuinmuTe BO3MOJXKHBIC YpaBHEHHS HOHHM3alWH, mpoucxojsiue mnpu nonamanuu comu Ks[FeClg] B

BOJIHBIN pacTBOp.

[IpenonaBaTensb: A 1O. 3aBpaxxHoB
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20.2 NpomexyToyHana aTrecTayus

MpomexyToyHas aTTecTaums No AUCLUUMNIIMHE OCYLLLECTBSETCA C MOMOLLbIO CrieayoLwmnx
OLIEHOYHbIX CPeaCTB: cobecenoBaHMe NO 9K3aMeHaLNOHHbIM GuneTam

MepeyeHb 3adaHull, mem peghepamos, mem ripeseHmauuli, Kypcosbix, dokrados, mpebosaHusi K
rnpedcmaessieHuto nopmaosuo, 80MpPOCO8 K 3K3aMeHy (3ademy) u nopsi0ok popmuposaHuss KUM

OnucaHne TeXHONOrMM NpoBeaeHUs
TpeboBaHUA K BbINOMHEHMIO 3a4aHUN, LWKanNbl U KPUTEPUM OLE€HUBAHUSA
Mpumepsbl ak3ameHaUMoOHHbIX KM

1 cemecTp.
«YTBEPXIAIO»
3aBenyroImi kadeapoit oomeii 1 HeOPraHMIECKONH XUMUU
J.X.H. po. B.H. Cemenos

Hanpasaenne noaroroBku / cnenuaiabHoctb 020100 Xumws

JucumnianHa HEOpraHUYyecKass XUuMUs
dopma 00ydeHust O4Has

Bua xontposs 3K3aMeH, 1 cemectp
Bun arrecranmuu MIPOMEXKYTOYHAas

KoutpoabHo-usmepurenbHblii MaTepuas Ned

1. Xumuyeckass kuHeTuka. dopmanbHas KMHETHKAa W YYE€HHE O MEXaHM3MaxX XUMHYECKHX peakuuid. CKopocTh
XMMUYECKOHM peakLunu: CPeqHsisi 1 HICTUHHAS (MTHOBEHHAS).

2. CnuH u cniuHoBoe KkBaHToBOe uucio. Ilpuniun Ilaymu. MuorosnexkTpoHHble aToMbl. [lpaBuia 3amogHeHHS
aTOMHBIX opOutaneii, mpaBmwra ['yaga u KieuxoBckoro. OCoOEHHOCTH MOBEACHUS BBICIITHUX DHEPTETUICCKUX
YPOBHEH TAXKENBIX HIIEMEHTOB.

[IpenonaBarens: A 1O. 3aBpaxxHoB
2 cemecTp.
«YTBEPXIAIO»
3aBenyrommi kadeapoit o0ieii 1 HEOPraHUIECKONH XUMUHU
JL.X.H. pod. B.H. Cemenos

HanpagpJjieHne NOAr0OTOBKH / cCIeUATBbHOCTH
04.05.01 «Xumus» (Xumua 1O OyHnameHTambHas U MPUKIIATHAST XUMHS)

Jucuuminna HEOpraHu4yecKass XUMHs
dopma o0yueHust OYHas

Bua xoutposas 9K3aMeH

Bua arrecranun MIPOMEKYTOUHAs

KoHTpoIsHO-N3MepUTENbHBIN MaTeprai Ne 1

1. Ilomsarue o (1)3,36, KOMIIOHCHTC CHCTCMbI, HC3aBUCHMMOM KOMIIOHCHTC. Ilonsatue o (ba30130171 Auarpamme
OZLHOKOMHOHCHTHOﬁ cucrteMbl. Da3oBas AuarpaMma BO/JbI.

2. TunoBast 3agaya Ha TeMy «KoMIieKCHbIe/KOOpAMHAIIMOHHBIE COSAMHEHUS.

1 r tBepnoit passr Nay[NiCl,] pactBopuim B 0,1 M BoIHOM pacTBope XJIOpUIA HATPUS U TaKYIO )K€ HABECKY ITOM
KOMIUIEKCHOM COJI PacTBOPHIIM B Bojie. B KakaoM ciydae momyuniu 1 11 pactBopa. HaliTi KOHIIEHTpanyio HOHOB
Ni?* B MOJyYeHHBIX PACTBOpAX, GCIIM M3BECTHO, YTO KOHCTAHTA HECTOMKOCTH TETPAXJIOpOHHKeNaT (2+) - HOHA
cocrapnser 107,

3. Bomopon. Mzoromsr Bomopoma. Ocoboe monokeHue Bomopona B llepmommdeckoit Cucteme M 0coObie

(hm3nYecCKrue U XUMHYECKUE CBOHCTBA BOJOpOJa (IIPOCTOTO BEIIECTBA U ero coeAauHeHui). ['mapuasl. [Ipusectn

MIPUMEP OKCUIUTEIHLHO-BOCCTAHOBUTEIHHON PEAKIIUU C YIaCTHEM KaKOTO-THO00 KOMIICKCHOTO THPHIA.
[IpenomaBarens: A 10. 3aBpaxHOB
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