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PABOYASA NPOrPAMMA YYEEHOW ONCLUUNINHDI
B1.0.10 — HeopraHunyeckas xumus

1. Kog n HaumeHoBaHue HanpaBneHus nogarotoBku/cneunanbHocTu: 04.03.01 «Xumwuay

(Xumung OO TeopeTuyeckad U 3kcnepumMmeHTasibHasg XmmMusa)

2. I'Ipoctwmb noaroToBKu/cneumnannsayua: TeopeTnyeckaa n aKCnepnmMeHTasribHaa XxmumMmuna

3. Keanudmkauma BbinyckHuka: bakanasp

4. dopma obyyeHus: OyHas

5. Kacheapa, oTBevarowasn 3a peanusayuio gucumnnvHbl: kadenpa obLien n HeopraHN4Yeckom
xumMmun 6. CoctaBUTENM NPOrpaMmmbil:

3aBpaxHoB AnekcaHap KOpbeBuY, JOKTOP XMMUYECKUX HAYK, AOLEHT

7. PekomeHpoBaHa: HMC xumunyeckoro dakynbteta BIY «20.03.2021», npoTokon N23.

8. YuebHbIn roa: 2021/2022 CemecTp(bl)/TpumecTp(bl): 1, 2
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9. LUenun v 3apaum yuyebHON ANCLUNIINHBI

Llensmu ocBoeHuMs y4eBGHOM ANCUMNIVHBI SBNSIIOTCS:
- U3NOXeHue obLieTeopeTnyecKkoro hyHaamMmeHTa XMMUYECKON HayKu

- paccMoTpeHne obLLeTeopeTUHECKMX KOHLENUUIA, 3aKOHOB, TEOPUIA, Takux, Kak Neprnoanyecknin
3aKOH, aTOMHO - MOJIEKYNISIPHOE YYeHne, Teopust XMMUYEeCKOro CTPOEeHUs, CTPOEHMe aToMa U XuMnyeckas
CBS3b, XMMYECKas KNHETUKA U TepMOANHaAMNKa, PU3NKO - XUMUYECKU aHann3 u T.4,..

- pas3BUTME Yy CTYAEHTOB XMMMYECKOrO MbIWNEHMA (KaK YacThU eCTECTBEHHO-HAYy4YHON MbICNN),
obyyeHne TeopeTU4ecKoMy noaxony K HayyHbIM MpobremMam u yMEHWU0 KPUTUYECKOro BOCMPUATUA
PU3NKO-XUMUYECKNX TEOPUIA

3apaym yyebHOM ANCUMNINHDI:

- N3YyYEHMEe OCHOBHbIX 3aKOHOB TEOPETUYECKON ((PM3NYECKON) XUMUY;

- dopmMuMpoBaHME NOHUMAHUS CBOMCTB 3/1IEMEHTOB U 00pa3yemMbiX UMW COeQUHEHU HA OCHOBE
nonoxeHun obuwen xumuun. B ocHoBy nonoxeH [lepnognyeckuin 3akoH, Kak OCHOBA XUMMUYECKOM
cuctematnku. PaccmatpuBaeTtcs knaccudukaumsa XUMUYECKUX SMNEMEHTOB, MPOCTbIX, OUHAPHbIX W
CNOXHbIX XMMUYECKux coeanHeHmin. laetca obuian xapakTepucTmka rpynn anemMeHToB lNepuoamnyeckon
cucTeMbl. N3yyaoTca 0COBEHHOCTM XMMUN KOHKPETHbIX 3JIEMEHTOB U UX Hanbonee BaXHbIX COeaUHEHUIA.
Cepbe3Hoe BHMMaHWE yaenseTcs XMMUWM paavoakTMBHBIX U CUHTE3UPOBAHHbLIX 3NIeMEHTOB. YaensieTcs
BHMMaHME W3YyYEHUIO MyTen pas3BUTUSE HEOPraHW4YeCcKom Xumuu, npobneme nony4YeHua HOBbIX
HEeopraHMYeckMx BELLECTB C 3apaHee 3afaHHbiMKM CBOMCTBaMM (MONYNpPOBOAHUKM, HeOopraHuyeckme
NnonvMmepsbl 1 T.1.).

10. MecTto yuyebHOM AucuMnnuHbI B cTpyKType OOI:
51.0.10 - ob6a3aTtenbHas YacTb 633080 ANCLIMMINHDI

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucumnivHe/moaynko (3HaHUA, YMEHMs,
HaBbIKM), COOTHECEHHble C  MNJIaHUPYyeMbIMHU pesynbTaramu OCBO€EHUSA
obpa3oBaTenbHON NporpamMmmbl (KOMNETEHUMAMMU) U UHAUKATOPAMUN UX OOCTUXKEHUA:

Kop Ha3saHue Koa( MuamkaTop(bl) MnaHupyemble pe3ynbTaTtbl 06y4eHus
KOMMeTeHL MM bl)




OrlK-1 Croco6GHOCTD OlK- | Cucremarusupyer u [3HaTb: Kputepumn CamMorpounsBo
ananmsuposath 1 | 1.1 | amamusupyer  pesysbTaTBl XUMUYECKMX PEAKLIMIA B Pa3fMyHbIX CUC
HHTEPIPETUPO- XMMHYECKHX
BaTh PC3yJIbTaThl 9KCICPHUMCHTOB, YmMmeThb: nIaHNpoBaTb 3KCNEPUMEHT 06 Takum
XMMHUYECKUX HaGmonennii, a Takke | UTOObI n3ene4b n3 Hero
IKCIEPUMEHTOB, pe3yIBTaThI pacyeToB MaK

HaOoIeHNH 1 CBOJICTB BEILIECTB U ”"éCbOPMa Lum
o nageTb:  OCHOBHbIMW  MpuMemMamm
M3MEpeHHUit
3Mepe MaTepHaoB a6oTKM

pe3ynbTaToB 3KCneprumMeHTa
OrK- | Tpennaraer
1.2 | unrepnperarmo
COOCTBEHHBIX
PKCIIEPUMEHTOB u
PacUeTHO-TEOPETUIECKUX
paboT ¢ KCIOIB30BAHUEM
TEOPETHYECKUX OCHOB

TPpaJUIIMOHHBIX 1 HOBBIX

pa3acioB XUMHUHU

OnnK-
1,3

DopmMyIUpyeT 3aKITH0YEHUS
U BBIBOJBI 10 pe3yibTaTaM
aHaau3a JUTEPATyPHBIX
JIaHHBIX, COOCTBEHHBIX

OKCIICPUMEHTAJIbHBIX i

PacyeTHO-TEOPETHYECKUX
paboT XHUMHYECKOMH
HaIPaBIEHHOCTH.

OrkK-2 CriocoOHOCTB OlK- | PaboTaeT ¢ XUMUYECKUMU 3HaTb: OCHOBHbIe npasuna TEXHUKN
MIPOBEJICHUSI C 21 BEILIECTBAMH C 6e30MacHOCTM U OCHOBHbIE MpUEMbl BeAEeHUs
coOoICHUEM COBJTIOICHHEM HOPM XUMUWYECKOro aKCrnepuMeHTa.

HOPM TeXHHKH Ge30MaCHOCTH YMeTb: BbLIMOMHUTL  OCHOBHble  paboThl

TCXHHUKH




Oe30macHOCTH nabopaTtopHoro NpakTukyma no HeopraHNM4ecKom
XUMHECKOro 2.2. | IIpoBOAMT CHHTE3 BEIIECTB EMMMM
. napeTb: HOBHbIMW MpUemMamMy MNofy4YeHus
SKCIIEpUMCHTA, W MaTepuaJioB  pasHOH ane OCHO prema ony4e
BKITIOUAS CHHTES, HPUPOJBI ¢ KONMYECTBEHHbIX Pe3ynbTaToB B 9KCMNEPUMEHTE
aHalu3, H3y4CHUC HCII0JIb30BAHUEM
CTPYKTYPbI U HAMEIOIIMXCS METOIHUK
CBOMCTB
BeIICCTB n123 IIpoBogut CTaHAapTHBIE
MaTepHaloB, OTEpAIMH JUTS OTIPEICTICHUS
uccnenosatue XUMHYECKOTO H  (a30BOTO
TpOLECCOB € MX cOCTaBa BEILECTB u
yaactiem MaTepualioB Ha UX OCHOBE.
[TpoBoaut HCCIIEIOBAHMS
24 CBOMWCTB BEIIECTB U
MaTepuasoB C
HCIIOJIb30BaHUEM
CepHUIfHOTO HAY4HOTO
obopynoBaHus
OriK-3 CrocoGHOCTB OlK- | TIpumensteT Teopetnueckie | 3HaTb:  OCHOBHble  MeTOObl  ONpeaeneHus
IPUMEHATH 3.1 - IOy SMITHpHHECKHE 6a30BbIX  CBOWCTB  BELLECTB (I'IJ'IOTI:|OCTVI,
- OaBneHnsa napa, KACNOTHO-OCHOBHbIX CBOWCTB U
pacuyeTHO MozeH mpH P p
TCOPECTHICCKHEC v
pelieHu: 33134 YmeTb: npoBOAUTb pacyeTbl MO M3BECTHOMY
MCTOJBL AU HMIECKOi anroputMy C NpUMEHEHNEeM  KOMMbIOTEPHBIX
M3yHCHHA nporpamma
= HAnpaBJeHHOCTH.
CBOUCTB BCILECTB P Bnapetb: OCHOBHbIMU  MpUeMamm
unponeccos c ux | 3.2 Kosu4ecmeeHHoU 06paboTku
Y4acTHEM C Hcnone3yer cranmapTHOE pe3ynbTaToB 3KCNEepUMeHTa
HCIIOJIb30BaHHEM porpaMMHOe 00ecreUeHUE
COBPEMEHHOM pu pemexnun 3aza4
BBIYHCITUTEIHHOM XHMHYECKOM
TEXHUKH HAIMpPaBICHHOCTH




OlMK-6 | CnocoGHoCTh
NpEICTABIATh
pE3yIbTaThI

CBOEH pabOTHI B

YCTHOH u
MIUCBbMEHHOU
¢dopme B
COOTBETCTBHUH C
HOpMaMH "
MIpaBUJIaMH,
OPUHATBIMH B
npo¢eCCUOHANBH

OM COOOIIECTBE

OfllK-
6.1

6.2

6.3

6.4.

[IpencraBnser pe3yabTaThI
paboTel B BUIE OTYETa TIO
cTaHmapTHod ¢opMe Ha
PYCCKOM SI3BIKE.

[Ipencrasuser
HHPOPMALINIO XUMITIECKOTO
COJCPKaHUSA C  yYETOM
TpeOoBaHMit
oubmorpaduueckoit
KyJIbTYpBI

[IpencraBnsier pe3yapTaThl
paboTBl B BHAE TE3WCOB
OKIIaga Ha PYCCKOM U
aHTJIMACKOM  S3BIKaX B
COOTBETCTBUU C HOPMaMH U
MpaBUIAMH, MPHUHATHIMH B

XAMHUYECKOM COOOIIIECTBE.

I'oToBuT mnpe3eHTaLUI0 IO

TeMe paboTh "
NpEICTaBISIET ee Ha
PYCCKOM M  aHTJIMHCKOM
SI3BIKAX.

3HaTb: OCHOBHbIE NpMEMbI NOArOTOBKU A0OKNaaa
npyv TMOMOLLM COBPEMEHHbIX KOMIMbIOTEPHbIX
nporpamm

YMeTb: caMOCTOSITENIbHO NOArOTOBUTL YCTHOE
coob6lLLeHne, CONPoOBOXAAaEMOe NpeseHTaunen.
Bnapetsb: afieMeHTapHbIMU HaBblKaMu
crneuunanucTa-goknaa4mka.

12. O6bem ancumnnuHbl B 3a4eTHbIX egunHuuyax/yac — 540/14.

Pdopma NPOMEXYTOUYHON aTTeCTaLMNM (3avem/sk3ameH) IK3aMEH

13. TpyAaoeMKOCTb no BuAam y4e6Hom paboTbl

TpynoeMkocTb
Bua yyebHol paboThbl
Bcero Mo cemecTpam
1 2
Ne cemecTpa Ne cemecTpa
KoHTakTHasi paboTa 304 152 152
Jekumn 50 50
B TOM YMCrIE; npakTn4eckue
nabopaTtopHble 204 102 102
CamocTonaTenbHasa paboTta 128 64 64
B Tom uncne: kypcoBasi pabota
dopma NPOMEXYTOUYHOM aTTecrayuu: 72 36 36
(3k3ameH - 72 yaca)




WNToro:

504 252 252

13.1. CopepxaHMe ANCLUMIIUHDI

n/n

HaunmeHoBaHue
pa3gena
JVUCUMMINHBI

CopepxaHue pasgena aucumniunHbl

Peanuzauus
pasgena
ONCUNNIIVHBI C
MOMOLLIbO
OHManH-Kypca,
QYMK*

1. NNekuun

1.1

Besegenune

®dopMbl CyLLLECTBOBaHMA MaTtepuun. Xummyeckas popma
ABUXeHUs, ee ocobeHHocTU. OnpeaeneHne xumun. 3agayuu
xumum. O6LLan XMMma - TeopeTUIecknin yHaaMeHT XMMUYECKON
HayKu. XMMUYECKUIN N (PUBNKO-XUMNYECKNA METOAbI
uccrnepoBaHus.

https://edu.vsu.ru/
course/view.php?
id=110684#section
-2

1.2

Xumuyeckasi
amomucmuka

ATOMHO-MoOneKynsapHas Teopus. XuMmnyeckuin anemeHT. Npoctoe
BellecTBo. AnnoTtponusa. [a3oBble 3akoHbl. Yucno Asoragpo.
Monb. MonsipHast macca. CoBpeMeHHas xumMmyeckasi aTOMUCTHKA.
ATOoM, Monekyn, Kpuctann. MonekynsapHasa u HemonekynsipHas
¢dopma kpuctannos. [loHsATME O (pa3ze - HocuTene CBOUCTB
BelecTBa B  KpucCTannax  HEMOSEKYNAPHOM  CTPYKTYpbl.
Xumnyeckoe coepuHeHune. CTpyKTypHble (QOpMyrbl MOMEKYNn W”
KpUCTannoxmmmyeckoe CTpoeHne BeLectsa. CtexmomeTpmyeckme
3aKOHbI N UX COBpeMeHHasi TpakToBka. CoegMHEeHUa NOCTOAHHOIO
M nepemMeHHOro coctaBa. KpucrannoxumMmyeckoe CTpOeHue u
cBoicTBa BewecTBa. [loHATMe O pgedekTax KpucTaninyeckon
CTpyKTypbl. O6nacTb roMoreHHoCcTn a3 NepeMeHHOro CocTaBa.
LOanbToHnapl 1 6eptonnuap.

1.3

Xumuyeckasi
mepmModuHaMmuKa

OCHOBbI TEPMOXUMMU. JK30 - U SHAOTEPMUYECKME peakumn. 3aKoH
JlaByasbe-llannaca. 3akoH [ecca. ALAWTMBHOCTb TEMMOBbLIX
3(pdheKTOB B MHOrOCTaAMMHbIX npoueccax. TepMoguHammuyeckme
CUCTEMbI: M30MIMPOBaHHbIE, 3aKpbiTble, OTKPbITbie. N306apHble u
N30XOpHbIE npoLecchl. TepMoaMHamMmyeckas n TepMoxXmmMmyeckas
CUCTEMBI 3HaKOB. PYHKUMM COCTOAHUA. BHYTpeHHAA aHeprua u
9HTanbnuA. SHTanbNWiHble gvarpaMmbl. TennoTta M paboTta, ux
B3anMoCBA3b. 1-0e Hayano TepMoauHaMuUKN. 3aKOH COXpaHeHus
3Heprun. Kputepuin HanpasneHHOCTM XUMUYECKOro npolecca.
MpuHumn bBepTtno-TomnceHa, ero OrpaHWYEHHOCTb. JHTpOnuA
cucTeMbl. 2-0oe Havano TepmoguHamuku. Poct sHTponum -
KpUTEpUIN HanpasfeHus npouecca B U30NMPOBAHHbIX CUCTEMAX.
CraTuctnyeckaa wuHTepnpeTtauma sSHTponuu. [suxylwias cuna

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

npowecca B 3aKpbITbIX CUCTEMAX. QHTAsNbMUAHBIA U SHTPOMUNHbIN
dakTopbl. CBobogHas 3Heprua [M66ca, ee yMeHblLUeHWe Mpu
camornpousBosbHbIX Npoueccax. CBobogHas aHeprusa
Fenbmronbua. CraHpapTHaa  cBobopgHaa  3Heprua. Mepa
yCTOMYMBOCTU coefmHeHnsa. CBoOoAHaA 1 CBA3aHHas SHEPTHUs.
MakcumaneHasi paboTa, coBepLleHHas CUCTEMON.

1.4

XumMunyeckas
KUHEeTuKa

CKopoCcTb U MexaHu3M Xumuyeckown peakumm. CKOpoCTb U
KOHLeHTpaumsa pearvpyrowmx BellecTB. 3akOoH [AeNCTBYHOLLUX
mMacc. MonekynapHocTb peakuuu. [opagok peakuum n MexaHu3m
npouecca. JlumuTupylowas cragusa MHOrOCTafMMHbLIX peakuuu.
CkopocTb peakumn 1 TemnepaTypa. PacnpepeneHue Monekyn no
3Hepruam (Makcsenn, bonbumaH). SHeprua akTMeBaumMm. AKTUBHbIN
KOMMnekc. YpaBHeHMe  AppeHuyca.  3HepreTmyeckun u
SHTPONWIHBIN YNeHbl ypaBHeHus. KaTanus. KatanusaTtopbl.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-3
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1.5 | Xumuyueckoe O6patumble U HeobpaTuMble npouecchl. CBaA3b obpaTu-moctu c | https://edu.vsu.ru/
paBHoBecue paBHoBecneM. WMcTUHHOEe W noxHoe pasHoBecue. Kputepum | course/view.php?
YCTAHOBMEHUS! paBHOBECUS peakumn. CBa3b koHcTaHTbl 1| Id=11068#section
cBobopaHom aHeprum Mmb6ca. PakTopbl, BAMAOLWME HA NOSIOXEHNE -1
paBHoBecus. MpuHumn Jle-WaTtenbe. N'eTepodazHbie paBHOBECUS.
[aBneHve  HacblleHHoro napa. [lpoueccbl  ucnapexwus,
cybnumaumm, kuneHusa, nnaeneHus. dasoBas Anarpamma Bogpl.
MpaBuno a3 [ubbca. [lloHATME O  TepMoaAMHaMUKe
HepaBHOBECHbIX MPOLLECCOB.
1.6 | PactBopbl TepMooMHAMNYECKUIA N KMHETUYECKUIN acnekTbl dpopmupoBaHus | https://edu.vsu.ru/

pactBopoB. Cnocobbl BblpaXeHUsi KOHLLEHTpauuvM pacTBOpPOB.
PacTtBopeHne kak (U3MKO-XMMWUYECKUIA npouecc. JHepreTvka
npouecca pactBopeHus. MoHsaTMe 06 ngeanbHoM, pa3baBneHHOM
M peanbHOM pacTBope. YCrnoBus paBHOBecus (pa3 - paBeHCTBO
XUMUYECKNX MOTEHLMANOB.

Teopusa anekTponuTMyeckon guccoumaumn. CteneHb U KOHCTaHTa
anccoumaumn. 3akoH passefeHuns OctBanbga. OCHOBbI Teopumn
CUINbHbIX 3NEKTPONUTOB, 06pa3oBaHne MOHHBbIX nap. Kaxyuiascs
cTeneHb avccoumauun. AMdoTepHble anekTponuTel. duccounaumsa
MHOFOOCHOBHbIX KWUCIIOT, MHOTFOKWUCMOTHBIX OCHOBaHWN, COJNEN.
CoBpeMeHHble TEOpPUM KUCNOT M OCHOBaHM. CONbBOCUCTEMBbI.
[MpoToHHas n anekTpoHHas Teopun. MloHHOe npon3seneHne BoAbl.
BogopogHbin nokasatenb. KWCMOTHO- OCHOBHbIE WHAMKATOPbI.
NoHHble B3aumopgencTBusa B Xuakux pactBopax. OOMeHHble
peakuun mexay noHamu. ObpaTtumble 1 Heo6paTUMbIE NPOLLECCHI.
Peakumn HenTpanu3auumn u rugponusa. CTeneHb U KOHCTaHTa
rmgponu3a. [lpou3BegeHne  pacTBOPUMOCTU.  ONEKTponu3
pacnnaBoB U BOLHbIX pacTBOpPOB conen. VIHepTHble U aKTuBHbIE
anekTpogpl. [loTeHunan pasnoxeHus. ABneHne nepeHanpaxeHns.
3akoH ®apapgen. OnekTpoxumMuyeckas KOppo3us MeTansos.
Teepable pacTtBopbl. [OBuxywasa cuna obpa3oBaHus TBepabixX
pactBopoB. Tunbl TBepAbiX pacTBOPOB. TBepable pacTBOpbI
3amelleHna. YcnoBua obOpa3oBaHMA HeopraHU4eckux TBepabiX
pacTBopoB 3amelleHus. lpouecchbl ynopagovYeHus B TBepObIX
pactBopax. TBepAble pacTBOpbl BHEAPEHWUS, BbIYUTaHNSA. PacTBopbl
TBepAble, Xupkume un rasoobpazHble. OnpegeneHue pacTBOpPOB
Kaxaoro KOMNoHeHTa B COCYLLEeCTBYIOLWMX a3ax.

Kunpkne pacTBopbl. Mpupopna XUAKOro COCTOAHUA.
KonnuraTuBHble CBOWCTBa MWAeanbHbIX pacTBOpoB. [laBrneHue
napa. 3akoH Paynsa. Kpuockonua wu abynnuockonusa. Ocmoc.
OcmoTunyeckoe faeneHue. 3akoH BaHT - Nodda.
OkuncnmTenbHO-BOCCTAHOBUTENbHbIE  peakuun. HanpaBneHHOCTb
NpoLEeCcCoB, CBA3aHHbIX C Nepefavyen 3neKTPOHOB.
ONEeKTPOXUMUYECKNA psf HanpsxeHun. PaBHoBecne Ha rpaHuue
MeTann - pactBop. CTaHOapTHble 3MeKTpPoAHble MOTeHuManbl U
cBoboaHan aHeprus 'mbb6ca. OOC ranbBaHUYECKOro 3fiEMeEHTa.
YpaBHeHne HepHcta. MeTtoabl ypaBHuBaHua OBP: anekTpoHHoro
6anaHca, MeToz, nonypeakLuii.

course/view.php?
id=11068#section
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1.7.

OnemeHTapHble
NnpeacTaBneHns o
CTPOeHun aToma
N COCTOSIHUM
3NEKTPOHOB B
atome

Pa3BuTne npegcrasneHuin o cTpoeHny atoma. BonHosas npupoaa
aneKkTpoHa. BonHoBad yHKUMA W BOSIHOBOE YpaBHEHME.
PagnanbHaa u yrnoeas cocTasnsloye BOSHOBOW (DYHKLMU.
OHeprus, pasmep M HanpaBfeHHOCTb 3MIEKTPOHHbIX OONaKoB.
KBaHTOBbIE UNCHa.

MHOroanekTpoHHble aTombl. [MpuHUMMBLI M NpaBuna 3anofHeHus
9MIEKTPOHAMWN aTOMHbIX opbutanei. [pUHUMN  MUHMMaNbHOW
3Heprun, npuHumn [laynu, npasuno [yHga. CoBpemeHHas
TpakToBKa Nepuoanyeckoro 3akoHa. 3aKOHOMEPHOCTN U3MEHEHNSA
OCHOBHbIX MNapameTpoB atoMa (aTOMHbIX pafuycoB, 3Heprumn
MOHM3aLMN N CPOACTBA K 9NMEKTPOHY) B Nepuodax 1 rpynnax.
3HayeHne NepnoanyecKoro 3akoHa.

1.8.

Teopus
XMMUYECKOWN
CcBA3U

Pa3BuTne npeacTaBneHUn o XMMUYECKON CBA3WN. BaneHTHOCTb U
crteneHb okucneHus. OCHOBHble XapaKTePUCTUKU XUMUYECKON
cBaA3n. PeHOMEHOSIOrMYeckne Teopun WMOHHOW U KOBAsIEHTHOM
ceasn (Koccenb, Jlbtouc). VoHHaa cBA3b M ee CBOWCTBA:
HanNpaBfIEHHOCTb N HE HacblWaeMocTb. Moaenb «4MCTOn» MOHHOM
CBA3K B TBepAOM Terne. [penmyLlecTBeHHbIN BKag MOHHON CBA3K
M KOOpAWHAUMOHHbIE 4MCMa aTOMOB B MWMOHHBIX KpuCTanmnax.
KoBaneHTHast cBsi3b. BomHoBasi npupoga KOBaNeHTHOW CBSA3MW.
MeToa BaneHTHbIX cBA3el. HanpaBneHHOCTb, HACbILWAEMOCTb U
nonspmn3yemMocTb KoBafieHTHon cBA3W. BonHoBasa npupopaa
KOBaneHTHom cBA3u. MeTop BaneHTHbIX cBA3e. HanpaBneHHOCTb,
HaCbILLAEeMOCTb UM MOMNApPM3YEMOCTb  KOBafiEHTHOM  CBSI3W.
KoopamMHaunoHHbIe Ynucna B KOBasrieHTHbIX KpucTtannax. Cnocobbl
nepekpbiBaHNUsi 3NeKTPOHHbIX 06nakoB. KpaTHble CBA3M.

MeTon  BaneHTHbIX  cBsi3e.  MexaHuambl  0Opa3oBaHuUs
KOBaneHTHoM cBsidan. [MbpuaHble BOMHOBbIE (OYHKUMKU. Tunbl
mbpuamsaummn 1 reomeTpmusa Monekyn. [OHOpHO- akuenTOpHbLIN
MexaHn3mMm o6pa3oBaHMA KOBaneHTHoOW cBA3W. MakcumanbHas
BasfIEHTHOCTb (KoBaneHTHOCTb) 31IEMEHTOB. MonapHoCTb
KOBANIEHTHOW CBA3M U MOMEKynbl B Uenom. [JunonbHbI MOMEHT.
HepocTtaTtku meTtoaa BaneHTHbIX CBA3EN.

MeTtog monekynspHbix opbutanen. [lpubnuxenne JIKAO.
OHepreTnyeckMe  aAmarpammbl  MPOCTEWUUX  FOMOSAEPHbIX
Mornekyn, o6pa3oBaHHbIX 3rnemMeHTamu 1 u 2-0ro nNepuopos.
Mopagok  CBSAA3WM, MarHUTHble M OMTMYECKUe  CBOWCTBA.
OHepreTnyeckue amarpammbl  MPOCTENINX  reTeposiaepHbIX
monekyn (HIM, H20, NH3).

BopopogHas CBA3b. Mpupopna ee obpazoBaHus.
MexmonekynapHasa u BHYTpUMOIEKYNApHaa BOAOpPOAHasn CBA3b U
ee BnuAHWE Ha cBoucTBa monekyn. Cunel BaH- nep- Baansca.
OpueHTalUnoHHoE, WHAYKLMOHHOE " OUCrepcUoHHoe
B3aMMOLeNCcTBuUE.

MeTannnyeckas CBA3b W €€ MNpupoAa: MHOrOLEHTPOBOCTb,
Aeduunt n oboluecTBneHne 3aNeKTpoHOB B KpucTanne. CBoicTea
MeTan/IM4yeckKon CBA3M: HeHanpaBNeHHOCTb U HeHacCbIWaeMoCTb.
Pa3mepHbIin hakTop M KOOpANHALMOHHbIE YACNa B METaNM4YeCKnx
Kpuctannax. [1noTHele ¥ nNNOTHEWWMe YNakoBKM aTOMOB B
mMeTannunuyeckmx kpuctannax (OUK, MUK, rry).

KoBaneHTHO- MeTannunyeckas CBsi3b B MEPEXOAHbIX MeTasnnax




1.9.

KomMnnekcHble
coeguHeHud

CoBpeMeHHble NpeacTaBneHnss O  XMMWYECKOW CBSI3M B
KOMMNMNEKCHbIX  coeauHeHusx. MeTod  BaneHTHbIX  CBsA3en,
BO3MOXHOCTM MeTofda. Teopusi  KpUCTannM4eckoro  nons.
CummeTtpusa d-opbutanein. OHepreTudeckoe paclienneHne d-
opbutanen B OKTa3gpuU4eckoMm, KBagpaTHOM U TETPasapuyeCcKoMm
none nuraHAoB. JHEPrusa pacLLenneHnsa U 3Heprus cnapyuBaHus.
MarHuTtHble u onTU4YeckMe CBOMUCTBA KOMIMSIEKCOB W nosanuunmn
Teopun Kpuctannuyeckoro nonsi. [oHATME O Teopuu Mons
nurangoB. (MeTof, MoONeKynspHblx opbuTtanei). 3aceneHue
3NEKTPOHAMMN 3HEpPreTUYecKUx YPOBHENW B OKTa3ApUYEcKUX,
TeTpasapuyecKux n NI0CKOKBaApaTHbIX KOMIeKcax.
CneKTpoXuMunyecknii pag un p-Cea3blBaHUe NMraHaos.

Mepuoanyeckuni
3aKOH KakK
OCHOBa
XMMUYECKOWN
cuctemaTukum

OTanbl pas3BuMTMA Nepuoguyeckoro 3akoHa. [lepuogundeckas
cucteMa Kak matpuua. [puHUMN MHBApUaHTHOCTU MONOXEHUS
anemeHTa. lNepuogbl u rpynnel. ['pynnosas u TunoBas aHanoruns.
Tununyeckne oanemeHTbl. [lonHbIE WM HEMOMHbIE 3NEKTPOHHbIE
aHanorn. BTopuyHas u BHYTPEHHSA MEPUOAMYHOCTb M UX
NnposiBNIeHne B  U3MEHEHWAX OpOuTanbHbIX  paguycoB WU
noTeHumnanos MOHMU3aumN. "opu3oHTanbHas aHanorus.
OwnaroHanbHaa  aHanorus. Knaccudpmkauma  XmmMu4eckmx
3/1EMEHTOB MO TUMY U 3aCeNEHHOCTMN INEKTPOHHbIX opbuTanew.
MonyanuHHas n AnvHHas opMbl NEPUOANYECKON CUCTEMDI.

MpocTble
BellecTBa Kak
roMOaTOMHbIe
coeuHeHun

XnMmyeckoe U KPUCTaNNIOXMMUYECKOE CTPOEHME  MPOCTbIX
BelwlecTB. Metannbl 1 HemeTannbl B MEPUOLAMYECKON CUCTEME.
paHnua UuHTna. dusamyeckne CBOWCTBA NPOCTbIX BELLECTB.
XvmMunyeckme cBOMCTBa NPocThbix BewecTB. OcoboymcTblie
BeLLecTBa. HoBble HanpaBneHus B COBPEMEHHOM
MaTepuanoBefeHnn C NCMOSIb30BaHMEM MPOCThIX BELLECTB.

BuHapHble
XUMnyeckme
coeuHeHusn

Knaccudukauus BGUHapHbIX XUMNYECKUX coeNHEeHNN.
M309neKkTpoHHble pAabl. I3MeHeHne xapakTepa CBA3W UM Tuna
KPUCTamnnMyeckon CTPYKTYpbl B M303MIEKTPOHHbLIX  pagax.
lMocToAHCTBO M nepemeHHoCTb coctaBa. Okcuabl. BogopogHblie
coepuHeHus. ManoreHuabl. MHUKTOreHmapl. Kapbuapl, cunuuunapi,
6opuabl. IHTepMmeTannuyeckne coeanHeHus.

CnoxHble
XUMUYECKUe
coeauHeHus

CnoxHble xumudeckne coeauHeHus. Wx  knaccudukaums.
M'mapokenabl Kak XapakTepucTmyeckue coefMHeHus.
CoBpemeHHasa KoHuenumsa OpMySIbHOrO cocTaBa rMAPOKCUMAOB.
KncnotHo - ocHOBHble cBoncTBa. AMMOTEPHOCTb FMAPOKCUAOB.
OKuncnMTEenbHO-BOCCTAHOBUTESNIbHBIE  CBOMCTBA  MMOPOKCUAOB.
Conu Kmcnopogocoaepxaiimx KUCIoT. KomnnekcHble
coeVHeHMS.

Bogopopa, Boaa,
HGUHapHble
BOLOPOAHbIE
coeguHeHus

Bopopopa. YHuKkanbHOe nonoxeHuve BOAOpOAa B Nepuoguyeckon
cucteme. M3otonbl Bogopoaa. ATOMapHbI U MOMEKYNSPHbIN
Bogopon. ®Puamyeckme M XUMUYECKME CBOWCTBa BOAOPOAA.
Mmapvabl M BOAOPOAHbIE COEAMHEHWUsI 3NeMeHToB. [lonyyeHue
Bogopoaa KomnnekcHble coeguHeHUs. CBOWCTBaA BOAOPOAA.
Mmapvaobl M BOAOPOAHbIE COEAMHEHWUsI 3reMeHToB. [lonydeHue
Bopgopoaa KomnnekcHble coeamHeHns. Boga.




1.16

AnemeHThbl |
rpynnbi MC

OcobeHHocTn nutua. [pupogHble COEAMHEHWUs W NOJSyYEHUS.
dusnyeckne u XUMWYECKME CBOWCTBA. XapaKTepucTuyeckue
coeanHeHua nutna. CoeguHeHns nuTua ¢ ApYrmMu HemeTannamu.
Conu kucnot. MeTtannoxumums. Xapaktepuctuka anemMeHToB | A -
rpynnbl.  [pupogHble COeAUHEHUA W NOSyYeHWEe  LEeNIOYHbIX
MeTanmos. ®dusnyeckne " XUMU4YeckKne CBOMCTBaA.
XapakTepuctudeckne coeguHeHuss. CoeguHeHus € Opyrumu
HemeTannamu. Conv KMcnopoaocoaepxalimx KUCnor.
MeTannoxumus.

Xapaktepuctuka anemeHtoB | B - rpynnbl.  [MpupogHble
coefMHeHMs 1 nonydyeHme metannoB. PrU3nMYECKUe U XMMNyeckme
cBoncTBa. Xapakrtepuctmyeckue coepmHeHus. CoeguHeHua c
HemeTannamu. Conu KucnopogocoaepXxalumx KUCnoT.
MeTannoxumusa

1.18

onemeHTol I
rpynnsl NC

OcobeHHocTn 6epunnus. MpupogHble COeANHEHNUST U NOSyYeHMeE.
dusnyeckne n xmummyeckne cBoncTea bepunnus.
Xapakrtepuctunyeckne coegnHerns. CoeguHeHNst C HemeTannamu.
Conn  Kucnopopo-cogepxawmx  KACNOT U KOMIMMEKCHbIE
coeanHeHus. Metannoxumusa 6epunnus.

OcobBeHHOCTU XMUU MarHunsa. PusnveckKne n Xummyeckne CBOMCTBA.
XapakTtepuctuyeckmne coeanHeHunsa. [1BonHbIe CONu.

LWeHnTbl. Komnnekcbl. CoegMHEHUsI C HEMEeTannamu.
MeTannoxumus maruus.

XapaKktepuctuka 3NeMeHTOoB noarpynnbl Kanbuus.
Xapaktepuctunyeckne coeanHeHms. Conm KNcnopogocoaepXxatimx
KUCINOT 1 Komnnekcbl. MeTannoxmmus.

XapakTtepuctuka anemeHTtoB Il B-rpynnbl.  ®usuyeckne u
XMMUYECKNE CBOMCTBA. XapakTepuCcTU4EeCKNe CoOeaNHEHNS.

CoegnHeHna ¢ HemeTtannamu. Conu Kncnopogocogepxatwmx
KNUCNOT N KOMMNJIEKCHblE COEANHEHNA.

1.17

OnemeHTbl
Il rpynnel C

OcobeHHocTn xumun 6opa. MpupoaHble COEANHEHUS U MOSTyYEHNE.
dusnyeckme n xMmMm4eckme ceoicTea 6opa. Xapakrepuctuieckue
coeanHeHusa. BbopHble kucnotel. Bypa. CoeguHenna ¢ opyrumu
HemeTannamu. Conu  KucnopogocogepXalimx — KUCIoT U
KOMMMEeKCHble coeauHeHns. CoeanHeHWs HU3WWUX CcTeneHen
okucnenus. Metannoxumus.

XapakTepucTuka 9neMeHTOB MOArpynnbl  ckaHama u  P30.
lMpupoaHble coegmHeHnsa 1 nonyvyeHne metannos. Pusnyeckue u
XMMUYecKne CBOMCTBA. XapaKTepuctuieckue coeguHeHus. Conu
KMCNopoaocoaepXallumx KACIOT U KOMMSEKCHblE CoeANHEHNS.
MeTtannoxumus.
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1.18

OnemMeHTbI
IV rpynnei MC

O6uwan xapaktepuctuka anemeHtoB |V rpynnbl. OcobeHHOCTH
Xumum yrnepoga. Yrnepog B npupoge. dusnyeckne n xmmmyeckme
CBOMCTBa yrnepoaa. Xapakrepuctuyeckme coeguHeHus. Okcuapl
yrnepoga. YronbHas W TuoOyronbHas KucnoTtbl. HapyronbHble
kucnoTel. KapbamuHoBas kucnoTa. MouveBuHa. CoepuHeHus c
apyrumn Hemetannamu. Cepoyrnepop UuaH. Linanosopopon u
CUHUNbHaA kucnota. [anoreHoumanngpl. UmaHamua. LinaHosas
KMCroTa 1 ee n3omMmepHble popmbl. PogaHoBogopog. PoaaH.
OcobeHHOCTN XUMWUM  KpeMHUA. [pupoAHble COeAMHEHUs U
nonyyeHne KpemHus. ®dPuamyeckne u XMMUYECKNE CBOWCTBA
KpeMHusa. Xapaktepuctudeckne coeguHeHus. OKcuapl KPeEMHUS.
KpemHueBble  kucnotbl. Cunadbl.  [anoreHngbl  KpeMHWUs.
KpemHedTopuctoBogopogHasa kucnota. CoeguHeHusa ¢ gpyrumm
HemeTannamu. Hutpug kpemMHus. [pocTbie 1 CROoXHbIE CUNUKATHI.
AnmtomocunukaTel. Ctekno. Cutannbl. MeTannoxvmuns KpemHus.
Xapaktepuctuka anementoB IV A-rpynnbl.  [lpupogHbie
CoeQMHEeHMs W TMOfyYeHWe TrepMaHusa, OnoBa W CBMHUA.
dusnyeckne n XMMUYECKME CBOWCTBA. XapaKTepuUcCTU-4Yeckne
coeaMHeHMa  u  coefuHeHua ¢ Hemetannamu.  Conu
Kucnopoacoaepxawmx Kucnot. KomnnekcHble coefMHeHns.
O6uwan xapakTepucTMka 3NeMEHTOB  noarpynnbl  TUTaHa.
MpupogHble coeauHeHWs U nomyyeHune. dPusunyeckne u
XUMUYECKME  CBOWCTBA. XapaKTepUCTUYeckme COeaUHEHUS.
CoeamnHeHna c Hemetannamu. Conu  Kucrnopogocogepxalinx
kucnot. KomnnekcHble coeamHeHus. Metannoxumms 3nemMeHToB
noarpynnbl TUTaHa.

1.19

OnemeHTbl V
rpynnbi M1C

XapakTepuctuka anemeHTtoB V rpynnbl. OcobeHHOCTU Xumun
asota. A30T B npupoge u ero nonydeHune. dusnyeckne u
XUMUYeckne cBoincTea asoTta. BopopopgHble coeguHeHus asoTa.
KucnopogHole coeanHeHuss asoTta. CoeaovHeHusa C  pgpyrumu
HemeTannamu. CoegMHeHUs ¢ MeTannamu.

OcobeHHocTn xumun  doccopa. [MpupopHble CoeouHEHUs U
nosiyvyeHue. dusnyeckue " XuMmn4yeckmne CBOWCTBa.
XapakTtepucTuyeckmne coefuHeHNs. Okcngpl docdopa.
docopcoaepxalime Kucnotbl n nx conn. CoegmHeHns gpocdopa
¢ Hemetannamun. @DocdoHutpunxnopug. CoeguHeHus ¢
MeTannamu.

Xapaktepuctuka  anemeHtoB V. A-rpynnel.  [lpupogHbie
coeamHeHua un nonydveHue. lNpocTele BelecTBa, usmyeckme u
XUMUYECKne CBOMCTBA. XapakKTepuCTu-4yeckne CoeINHEHus.
CoeanHeHus C apyrumm HemeTannamu. Conu
Kucnopogocogepxawux Kucnot. KomnnekcHble COeAnHEHUS.
MeTtannoxumusa.  XapakTepucTuka Sf1eMEHTOB  MoArpynnbl
BaHaaus. lNpupoaHble coeanHeHua U nony4dexHve. dusunyeckme n
XUMUYECKNe CBOWCTBA. XapaKTepucTuyeckne coefuHe-HuS.
CoegnHeHna c¢ pgpyrumu  Hemetannamun. «WUI»  -coeamHeHus
BaHaaua. Conn Kucnopogoconepxalimx KACNOT U KOMMSIEKCHbIE
coeanHeHusa. Metannoxumusa anemeHTos V B-rpynnbi.

1.20

OnemeHTbl
VI rpynnei MNC

O6uwan xapakTtepuctuka anemeHTtoB VI rpynnbl. Ocobasa pornb
Kucrnopoga B xumnn. Kucnopog B npupoge v ero nosnydeHue. O30H.
dusnyeckme n XmMmmnyeckne cBorcTea kucnopopa. Okcuapl
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meTtannoB. Okcugbl HemeTamnoB. [lepokcuipl, cynepokcugbl U
o30HuAbl. MNepokcug Bogopoaa.

OcobeHHoCTU XuMun cepbl. MpUpoaHbIE COEANHEHUS U NOMYYEHME.
dusnyeckme n XMMn4eCcKe CBOMCTBA Cepbl. XapakTepucTnyeckme
coeanHeHusa. Okecuapl. Kucnotbl, cogepxalume cepy, U UX COMM.
CoegvHeHnsa cepbl € Apyrumu Hemetannamu. Cynbduabl u
nonucynbuapl Mmetannos. MNonucynedaHsi.

Xapaktepuctnka anemeHtoB VI A-rpynnbl.  [MpupoaHblie
coefivHEHMSA 1 Nony4veHne ceneHa un Tennypa. MNMpocTble BellecTsa,
dusnyeckme n XMMUYECKME CBOWCTBaA. XapaKTepucTuyeckue
COeVHEHUA U CONMU CeneH - U TennypcoaoepXaliux KUChoT.
CoeguHeHnss c  gpyrumym  Hemetannamu.  KomnnekcHble
coegunHeHus. CoegnHeHNs ¢ MeTannamu.

XapakTepucTuka 9MeMeHTOB noparpynnel xpoma. [lpupogHbie
CcoefMHEeHMS 1 nony4yeHne mMeTannoB. Pr3nyeckne n xMmmyeckue
CBOWCTBa. XapaKTepuUCTU-YECKME COEAMHEHUs:: OKCuabl U
rmapokcuapl. CoeauHeHusa ¢ apyrumu  Hemetannamu.  Cosnu
Kucnopoacoaepxalux KUCcnoT U KOMMEKCHbIE COeAUHEHNS.
Knactepbl MmonubaeHa u Bonbgpama. Metannoxmmus.

1.21

OnemeHTbl
VIl rpynnel MNC

O6buwas xapaktepuctuka anemeHToB VII rpynnbl. OcobeHHOCTU
dTopa. OJdpekt o0b6bpaTHOro 3KpaHupoBaHusa. [MpupogHble
coefiMHeHus1 n nonyyeHue rtopa. PTopua Bogopoaa u propuabl
mMeTtannos. CoeagnHeHus Topa c HemeTannamu.

OcobeHHocT xuMun  xnopa. [pupogHble coeduHeHnsa U
nonyyeHuwe xnopa. ®duanyeckne u XUMWUYECKUE CBOICTBA.
mpoponuTnyeckoe [AMCNpONOpLMOHNPOBaHUE. Xapakre-
pUCTUYECKME COEQUHEHUS U COMU XNTOPCoAepXaLlmnxX KUCHOT.
XapakTepucTuka anemMeHTOB MOArpynnbl mapraHua. MNpupogHble
coeiHeHMS 1 nony4vyeHne MeTannoB. PU3NYECKNe U XMMUYECKMe
CBOICTBa. XapaKTepuUcTu-4eckne CoeIMHEHUs C HeMeTannamu.
Conu KucnopofcoaepXaLimnx KUCNoT U KOMMNIIEKCHbIE COEAUHEHUSI.

MeTannoxumus.

1.22

3nemeHTbl
VIl rpynnbi MC

XapakTtepucTtuka anemeHToB VIl rpynnbl. AnemeHTsl VIIA rpynnbi.
OcobeHHoCTM renust 1 HeoHa. ViHepTHble n 6naropogHble rasbl B
npupope. ®duamnyeckne cBocTBa 6raropofHbIX ra3oB. Knatparbl.
BaneHTHO - xumuyeckmne coeguHeHus 6naropofHblx ra3os. Ponb
XUMUN 6naropofHbIX ra3oB B pa3BUTMN MEPUOANYECKON CUCTEMBI
O.1N. Menpeneesa.

XapakTepucTuka a3feMeHToB Tpuaabl Xene3a. [lpupoaHble
COefMHeHMS 1 nony4deHne Xenesa, kobanbTa n Hukens. MNpocTtble
BellecTBa. dusnyeckne " XUMun4eckmne CBOWCTBA.
XapakTepuctudeckne coefuHenusa. KapboHunbl anemMeHToB
Tpuagabl xenesa. Metannoxumusa. YepHaa metannyprus. YyryHbl n
cranm.

Xapaktepuctnka nnatuHouaos. [lpupogHble  coeaunHeHus,
nonyyeHne u adduHax nnaTtuHoBbIX MeTannos. [lpocTbie
BelecTBa. Pusmnyeckme n xumMmn4eckne CBOMCTBA.
XapakTtepuctmyeckue coeanHeHmsa. CoeanHeHnsa ¢ HemeTanaamum.
Conu KucnopoacoaepXxaliux KUCNOoT U KOMMITEKCHbIE COEANHEHNS.
Ponb 1 3Ha4yeHne NnaTMHOMAOB B CTAHOBEHUN U PA3BUTUN XUMUU
KOMMMEKCHbIX coeanHeHun. Metannoxumus.

2. MpakTuyeckne 3aHATUA (HeT)

3. NabopaTopHble 3aHATUSA

3.1

Xumuyeckas
aToMUCTUKA

OnpegeneHne MonspHOM Maccbl HEM3BECTHOrO MeTanna
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3.2 | Xumnyeckas OnpepeneHue CKopoCTH XUMUYECKOMN peakumu nee
KMHeTHKa KOHLEHTPaLUMOHHOW 1 TemMnepaTypHOW 3aBUCUMOCTN.
3.3. | Xumuyeckoe XumMmmnyeckoe paBHOBeECUE M CNOCObbl ero CMeLLEHNS
paBHOBecue
3.4 | Pacteopbl O6Lwme cBoOWCTBa pacTBOPOB
3.5 | PactBopsbl Mmaponus
3.6 | PactBopbl OKMCMTENBHO-BOCCTAHOBUTESbHBIE peakLuun B pacTBopax
3.7 | OnemeHThl la OnemeHThl la rpynnbl [NC (KOTpOTKU BapuaHT)
rpynnobl rnc
(koTpoTKMIA
BapuaHT)
3.8 | OnemeHThl lla OnemeHTol lla rpynnel [C (KOTPOTKUA BApUaHT)
rpynnbl rnc
(KOoTpoTKMM
BapuaHT)
3.9 | OnemeHrTbl llla OnewmeHTol llla rpynnbl MNMC (KOTPOTKMIA BapnaHT)
rpynnobl rnc
(KOoTpoTKMM
BapuaHT)
3.10 | OnemeHThl IVa OnemenTol IVa rpynnbl [1C (KOTpOTKU BapuaHT)
rpynnbl M1C
(KoTpoTKMIA
BapuaHT)
3.11 | Asotr BopopogHble| A3oT BogopoaHble coeanHeHns a3oTa
coepuHeHunsa a3oTa
3.12 | Asot A30T KnucnopoaHble coeguMHeHNs a3oTta
KucnopogHsie
coepuHeHuns a3oTa
3.13 | OnemeHTHI Va OnemeHTbl Va rpynnbl [NC (KOTPOTKUIA BapuaHT)
rpynnsl NC
(KoTpoTKMI
BapuaHT)
3.14 | Xumunsa kucnopoga | Xumusa Kucnopoaa
3.15 | GnemeHTbI Via OnemeHTbl Via rpynnbl MNMC (KOTPpOTKUIA BAapnaHT)
rpynnbl rnc
(KOTpoTKMI
BapuaHT)
3.16 | OnemeHTbI Via OnemeHTbl Via rpynnbl MNMC (KOTpOTKUIA BapnaHT)
rpynnol rnc
(koTpoTKMIA
BapuaHT)
3.17 | nemeHTbI OnemeHTbl CEMENCTBa Tpuag
cemencTBa Tpuag
13.2. Tembl (pa3gensbl)
ANCUUNNNHBbI U BUAbI
3aHATUI
HanmeHoBaHue TeMb
CamocTtofTenbHas
n (pazpena) oucuMnnHLI Jlekunn JlabopaTtopHble paboTa Bcero
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1 BBepneHune

2 - 2 4
2 | XuMunyeckas aTOMUCTUKA 2 8 6 16
XnmMunyeckaa TepMmoanHamMmka 5 3 10 20
4 | XuMunyeckasi KNUHeTuKa 2 8 10 20
5 | XuMmu4yeckoe paBHoBecue 2 8 10 20
6 | PactBopbl 12 16 18 46
7 | CTpoeHue atoma u
Mepunoguyecknin 3akoH [.U. 6 10 16 32
MenpeneeBa
8 | Teopust XUMMYECKON CBA3M 10 6 18 38
9 | Xumusa 18 r TOSIHUSL.
€epAaoro cocTo 3 3 18 36
MeTtannoxumus
10 | KomnnekcHble coeguHeHns 8 12 18 38
11 | MNepuogmyeckmn  3aKoH
KaK OCHOBa XUMW4YECKOMN 2 6 6 14
cUcTeMaTUKK
12 | MpocTble BewecTBa Kak 2 6 6 14

roMmoaToOMHble coeaAnHEeHNA

13 | BMHapHbIE XMMU4ecKne

coefvHeHuns 4 6 6 18
14

oo 4 i B 18
15 | B B nepekncb

Concpon s e : : :
16 | OnemeHThl | rpynnbl N1C 2 6 12 20
17 | OnemenTol |l rpynnel MNC 2 6 10 18
18 | OnemenTsl Il rpynnel MNC 4 6 10 20
19 | OnemeHTsl IV rpynnel MC 4 6 14 26
20 | OnemeHTsl V rpynnel MC 4 6 14 28
21 | OnemeHTbl VI rpynnel MC 4 6 12 24
22 | OnemenTol VII rpynnei IMNC 4 6 12 22
23 | OnemenTol VIII rpynnel MC 4 6 12 22
24 | PapnoaktuBHble 1

CVYHTE3MPOBaHHbIE 3NIEMEHTbI 2 2 8 12

WToro: 100 204 128 504

14. MeTtogu4eckme yKasaHusa ona oby4varowmxcs N0 OCBOEHUIO AUCLIMNIINHBI

Cwm. SMEKTPOHHBIN Kypc 0by4eHus B MOODLE, BbIJTOXEHHbIA MO appecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome TOro, 4actb Npe3eHTauun HaxoamMTCsi Ha canTe B paboyen rpynne ans cTtyaeHToB | Kypca no
6onbLuei YacTu pasaenos aaHHoro kypca. https://vk.com/club186352798.
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15. MepeyeHb OCHOBHOMW W [OOMNOSIHUTENILHOW FNUTepaTypbl, PECYpPCOB MWHTEPHET,
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMNIIUHDI

a) OcHoBHasa nuteparypa:

Ne n/n

NcTouHmk

1

loHuapos E. I'. Obwas xumus (usbpaHHble anasbl): y4ebHoe nocobue / E. . MoHuapos, (O. I1.
AgbuHozeHos, A. M. Xoeus, - 138-80 BopoHexckozo ocydapcmeeHHO20 yHusepcumema, 2010e. —
404c.

Teopemuyeckue 0CHO8bI HeopaaHuU4Yeckol xumuu: yyebHoe nocobue / E. . MoH4Yapos,
1O.11. AbuHoeeHos, B. HO. KoHdpawuH, A. M. Xosus :BopoHex; N3damenbckuli om BI'Y
2014e. — 589 c.

KonOpawuH B. KO. Teopusi xumMu4ecKux rpoueccos; usbpaHHbie anasbl; y4ebHoe nocobue /
B. fO. KoHdpawuH, E. . NoHuapos, 0. 1. AgpuHoeeHos, A. M. Xosug — BopoHex, 1s0amenbcmeo
BopoHexckoeo N'ocydapcmeeHHo20 yHUgsepcumema, 2012 e. — 288c.

BonbxuH B. B. Obwasi xumusi: 0CHO8HOU Kypc, y4ebHoe nocobue / B. B. BonbxuH — CI16 :
UN3damenbcmeo JlaHb, 2008 2. — 464 c.

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

6) JononHuTenbHas nuteparypa:

Ne n/n UcTouHuK

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

; Axmemos H. C. Obwas u HeopaaHu4veckas xumusi / H. C. Axmemos. — M. : Akademus, 2001e, -743c.

8 BaspaxHos A. 0. lpakmukym rno HeopaaHu4yeckol xumuu. Xumus S- u Sp-anemeHmos / A. fO.
BaspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex : U30. nonuzpacp. ueHmp «HayyHasi kHu2ay,
20122. — 155c¢.
AcbuHozeHos O. [l. JlabopamopHbil npakmukym o obwel u HeopeaHu4veckold xumuu / FO. TI.

9 AcbuHozeHos, E. I. [oH4apos u dp. — BopoHex, usd-eo BopoHex, eoc. YH-ma, 20022.

B ) IHcbopMauunoHHbIe 311eKTPOHHO-06pa3oBaTeNbHble pecypchl (oduumanbHble pecypcbl MHTEPHET) :

Ne n/n

Pecypc

1.

www.lib.vsu.ru

16. nepe‘-leHb y‘-leﬁHO-MeTOAVI‘-IeCKOFO obecneyeHusn Ana camMocTosAATeNnbHOMN paGOTbI
(y4ebHo-memoduyeckue pekomeHOayuu, nocobusi, 3adayHuKku, MemoouYyecKue yKkalaHus ro 8bIMOIHEHUIO PaKmu4yecKux
(KoHmMpornbHbIX) pabom u dp.)

Ne n/n

NcTouyHmk
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1 oHuapos E. I'. CoBpemMeHHasi xMMuyeckasi aTOMUCTUKA B Kypce obLen xummun. YuyebHo-
meToaundeckoe nocobue ans BY3oe / E. I'. FoH4yapos, HO. . AduHoreHos, A. M. XoBuB. -
BopoHex : UML, Bry - 2008r. - 'c.

2 oHyapoB E. . Xumuyeckasi KWUHETMKA B KypCe HEOPraHNYeCKOM XUMMK. Y4yebHo-MeToanveckoe
nocobue anst BY3os / E. I'. NoH4apos, 0. M. AcdurHoreHos, A. M. XoBuB. - BopoHex : UM, BI'Y -
2008r. - 17c.

3 oHuapos E. . Xumnyeckas TepMoaMHamMuka B Kypce HeopraHMy4eckom Xumun. YuyebHo-
meToaundeckoe nocobue ans BY3os / E. I'. NoHuapos, 0. M. AdurHoreHoB. - BopoHex : UIML, BIY -
2008r. - 29c.

4 Xumunyeckoe ( TepmoavMHamuyeckoe) paBHoBecue. YyebHoe nocobue / KO. M. boHpapes, E. T.

"oHuapoB ( 1 gp.). - BopoHex : U3paTtenscknii gom BI'Y 2016r. - 28c.

5 loHuapos E. . BBegeHue B Teoputo pacTBOpoB. YuebHo-MmeToanyeckoe nocobue ana BY3os.
Yactb I/ E. . ToHuapos, KO. . AdumHoreHos, 0. M. boHgapes, W. E. lpamyeHko. - BOpoHeX :
WML, Bry - 2013r. - 26c¢.

6 loHuapos E. . BBeneHue B Teoputo pactBopoB. YuyebHo-MeToauveckoe nocobue ans BY3o0B..
Yactb Il / E. T. ToH4apos, tO. . AdumHoreHos, KO. M. boHaapes, U. E. lLipamyeHko. - BopoHex :
WML, Bry - 2014r. - 29c.

B. KO. KoHapawwvH. BBegeHue B Teoputo pacTBOpoB. Y4ebHoe nocobue gnsa BY3oB.
7 YacTts Il / HO. M. BoHpapes, E. I'. ToHuapos, . E. LLipamueHko. - BopoHex : I3paTtenbckon gom By
-2015r. - 30c.

0. M, BoHaapeB. Teopun KUCNOT U OCHOBaHUi, YuyebHoe nocobue / B. KO. KonpgpalwuvH, E. T.
MoH4apos, U. E. lipamyeHko. - BopoHex : NapgaTtenbckuin gom BI'Y - 2017r. - 46c¢.

E. I'. T'oH4apoB, PUINKO-XUMUYECKMIN aHaNN3 reTepPoreHHbIX cUCTeEM. YuyebHo-meToamveckoe
9 nocobue ans BY3os / E. I'. NoH4yapos, tO. . AcduHoreHos, A. M. XoBuB.- BopoHex : UTLL BIY -
2010r. - 29c.

17. ObpasoBaTenbHble TEXHOMOrMKU, UCNONb3yeMble Npu peanusauum Yy4ebHOMU
OUCUMNIINHDbI, BKNOYaa AOUCTaHUMOHHble obpasoBaTenbHble TexHonoruu (OOT),
3NneKTpoHHoe obyyeHue (J0), cmewaHHOe 0Oy4YeHue):

Nekuun: BBOAHblIEe (MO 1 B KaxaoM cemecTpe), MOTOYHble, 0630pHble, NPOLNEeMHbIE;
CEMUHApPCKNEe 3aHATUSA, CaMOCTOATENTbHbIE U KOHTPOSbHble paboTbl KONMMOKBUYMbI, pybexHble
KONMOKBUYMbI, NabopaTopHble paboTbl, Npuem nabopaTopHbIX paboT, ntorosoe 3aHATne (No 1 B
Kaxnom cemecTtpe). [JuctaHuMoHHbIe obpa3oBaTesibHble TEXHONOMMN JOCTYNHbI NO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

No udp Hassanue No u Ha3BaHue O6opynoBanue
cTpo | AUCUMUIUIM | JUCUHILIMHBI ayIUTOPUHU
KkuB | HBI
vIiI

1. MaTepuanbHO-TEXHUYECKOEe obecnevyeHne AUCLUNIUHBI: cTaHgapTHoe o6opynoBaHue
nabopatopuin No obuien n HeopraHUYEeCcKon XMMuKN - NnabopaTopHbI€ CTOSbI, BbITAXHbIE CUCTEMBI,
TEXHOXUMUYECKNE N aHANUTUYECKNE BECDHI, MEYN, CYLUMUIbHBIE LWKadbl, KOMMNbIOTEPDI, TabopaTopHas
nocyaa, xummyeckue peaktusbl U T. n. (K. 358-1, K.358-2, k. 166). 3Tn cpencrea 6onee KOHKPETHO
npeacTaBneHbl B crieayowen Tabnuue.
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Heoprannuec
Kasi XUMHUsI

439 HoyTt0yk, mpoektop, 3kpaH

JlekumonHast

ayIUTOPUS

HM.

npodeccopa

A.A. Yras

358 VyebHasg | XvMuueckas nocy/ia U peaKTUBbI
naboparopus | Axsaguctrmitop 19-10 (Tromenn)

1M bans BogsHas LB-140 — 2mT.
npogeccopa Becs! "Ohaus"AR -2140

A.IL

TankuHA. Becor ananutuueckue HTR-224 CE Shinko
[IpakTukym

110 06wIeit 1 Becet ACOM JW-1

HCOPraHN4€C | Memranka marauTHas 6e3 Harpesa Big squid - 2mir.
KON XUMHHU

Tepmocrat LT 311

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

[ka¢ BEITSKHOIM - 21T,

[kad BEITSHKHOMN I paOOTHI ¢ KUCIOTaMH - 21T

Ikad cymmnpnbiii 111C-80-01
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19. ®oHA OLEHOYHbIX CPEeAcCTB:
19.1. MNepeyeHb KOMMNETEeHUMN C yKa3aHMeM 3TanoB POPMMPOBAHMA U NNAHMPYEMbIX
pe3ynbTaToB 06y4eHus

Koga n MnaHupyemble pesynbTatbl Oranbl hopMUpoBaHUs
copepxaHue o0byyeHusn (nokazaTenu KOMMeTeHuum (pasgensbl dOC*
KOMMeTEeHLUUN | [OCTUXEHUs 3a[aHHOro YpOBHSA (TEMbI)  AMCUMNAMHBI UM (cpencTBa oLEHMBAHNS)
(vnn ee yactn) | OCBOEHUA KOMneTeHuu1 MOJYNA U X HAMMEHOBaHWe)
nocpeacTBOM
opMMpPOBaHNS 3HAHWI, YMEHUN,
HaBbIKOB)

OrK-1 3HaTb: KpuTepum Pa3Ho-ypoBHeBbIe
CaMOMNpPOU3BOSILHOTO XUMUYECKMX Xnmm4eckan aToMUCTMKa 3a4a4v 1 3apaHns
peakuuit B pa3nuyHbIX cuctTeMax
Ymetb: nnaxnposarb XuMmnyeckas TepmMoauHaMmka Paatio-yposHieatie
9KCMEPUMEHT TakuM o06pa3om, 3afadn n safanuns
YTOObI N3BNEYL N3 HEro MaKCMMyMm Pa3HO-ypOBHeBbIe
uHcopmaumm BnageTs: XnumMmnyeckas KNHeTUKa 3a7a4n U 3a0aHust
OCHOBHbIMU MpYeMamMm KoHTponbHas pabota
06paboTKM pe3ynbLTaToB XvnMuyeckoe paBHoBeCHe Ne
aKCrnepuMeHTa

P Pa3HoypoBHEBLIE

OMNK-2 3HaTb: OCHOBHbIE MPaBUNa TEXHUKK acTsope! 3a4a4u 1 3aaHuns
6€30MacHOCTM 1 OCHOBHbIE NMPUEMbI CTpoeHue atoma 1
BEAEHNS XMMMUYECKOro Mepuoanieckuii 3akoH V. Pa3HoypoBHeBble
SKCMNepumeHTa. 3apa4vu 1 3agaHud
YMeTb: BbINONHUTL OCHOBHbIE paboTs| MeHaeneesa
naéopaTopHoro . Pa3HoypoBHeBble
MpakTukyma o Teopusi XMMUYECKOW CBSI3N 3a7aun 1 3a0aHS

HEeOopPraHM4eCcKon X1MUK
BnageTb: OCHOBHbLIMU NpYeMamMm XnMusa TBEPAOro COCTOSAHUS. KOMNOKBAYM
MONy4YeHUs  KONMYECTBEHHbIX MeTannoxnmus y
pe3ynbTaToB B 3KCMepUMeHTe KoHTponbHas pa6oTa
KomMnnekcHble coeauHeHus Ne 2

OMK-3 3HaThb: OCHOBHbIE MeTOzb! Do
onpeneneHns  6asoBbIX  CBOWCTB | 5oamoriry | rpynne MC HOypOBHEBbIE
BelwecTB  (NNOTHOCTW,  AaBfeHus 3a[a4n v 3a4aHn4
napa, KNCNOTHO-OCHOBHbIX CBOWCTB U Pa3HOypoBHeBbIe
T.4.). OnemeHTs! Il rpynnbi MC
YMeTb: nNpoBOAMTL pacyeTbl Mo 3aAadv n 3aAaHns
U3BECTHOMY anroputmy c Pa3HoypoBHeBble
npMMeHeHnem KommbloTepHbix | ONeMeHTbl Il rpynnbl MNC 3aaum 1 3a0aHus
nporpamma
BnapeTb: OCHOBHBIMM MPUEMAMU | oo v/ rpynnbi M1C PasHoypoBHeBble

KonuyecmeeHHol 06paboTkm 3afa4un 1 3afaHnA
pe3ynbTaToB OnemenTb V rpynnbl MG Pa3HoypoBHeBble
3KCNepuMeHTa 3a[a4un 1 3aaHuns

OnemeHTsl VI rpynnel 1C

Pa3HoypoBHeBble
3apa4u 1 3agaHuns

OnemeHTol VIl rpynnel 1C

Pa3HoypoBHeBble
3apa4u 1 3agaHuns

OnemenTbl VI rpynnel N1C

Pa3HoypoBHeBble
3apa4u 1 3agaHuns

MNpomexyToyHas attectaumsa 1 - ak3ameH

Komnnekt KM Ne 1
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lMpomexyToyHana aTTectaums 2 - 3k3aMeH Komnnekt KUM Ne 2

19.2 OnucaHne KpuTepueB W LUKanbl OLUEHMBAHUA KOMMNETEeHUUN (pe3ynbTaToB OOy4YeHus) npu
NPOMEXYyTOYHOM aTTecTauum

[Ona oueHMBaHWA pe3ynbTaToB O0Oy4YeHMA Ha 3K3aMeHe/3avyeTe UCMNOoNb3ylTCca  cnegylume
nokasatenu (3YHobl n3 19.1):

1) 3HaHWe yyebHOro martepuana u BnageHue MOHATUIHBLIM annapaTtoM - BaXHEWWUMU XUMUYECKUMU
NOHATMAMM N OCHOBHBIMWU YYEHUSIMU; BMONOrMYECKY0 POSib ANIEMEHTOB U UX COEAMHEHWN.; 2) YMEeHune
CBA3bIBaTb TEOPUIO C MPAKTUKOW;

3) yYMeHNEe NNioCTpnupoBaTb OTBET NpuMepamMu, d)aKTaMVI, OaHHbIMUN HAaY4HbIX nccnenoBaHum;

4) yMeHMe MPUMEHATb 3HaHWA TEOPETUYECKUX OCHOB XMMUM ANl OObSCHEHWS CBOWCTB BELLECTB M
peakuui, pewwaTb NpodeccuoHanbHble 3a4auu.

5) BnageTb NOHATUHLIM annapaTtoM AaHHON 06nacTu Hayku ( TEOPETUYECKUMMN OCHOBaMMN AUCUMMNHDI),
CNOCOBGHOCTLIO MMMIOCTPUMPOBAaTbL OTBET MpuMmepamu, akTaMu, OAHHbIMU HaY4HbIX MCCNeaoBaHWUNn,
NPUMEHEHNEM TEOPETUYECKNX 3HAHWUN ANA peLeHUsa NPaKkTMYeCcKnx 3agay

[nsa oueHMBaHMA pe3ynbTaToB 00yYeHMs Ha 9K3aMeHe (3a4eTe C OLEHKOI) ncnonbayeTtcs 4- 6annbHas
Lana: «0TIIMYHO», «XOPOLLOY», KYAOBNETBOPUTENBHO», «KHEYAOBNETBOPUTENBHO». [1NA OLeHNBaHNSA
pe3ynbTaToB 06y4YeHNs Ha 3a4eTe UCNONb3YeTCs - 3a4TeHO, He 3a4TeHo COOTHOLLIEHME NoKa3aTenen,
KpUTEPUEB U LIKasbl OLLEHUBaAHUS pe3ynbTaToB 00y4YeHus.

YpoBeHb

KpuTepumn oueHnBaHUa KOMNeTeHLUNN ccopmupoB | Llikana oueHok

aHHOCTHU

KOMNeTeHuu
n

lMonHoe coomeemcmeue omeema obydarouwezocsi ecem | [1o8bilueHH Omnuy4Ho
rnepeyucrnieHHbIM  KpumepusiM.  [1podeMOHCMPUPOBAHO | bil YPOBEHb
3HaHUe BaxHeUWux XUMUYeCcKUX MoHSmud u y4eHud,
YMEHUEe UCro/1b308amb 3HaHUEe Mmeopemu4yeckux OCHO8
xumuu 0Onsi 0bbsSCHEHUS ceolcme eewecms U peakuyud,
enadeHue gsaxkHelLWUMU anemMeHmamu MmeXxHUKU
1abopamopHO20 3KcrepuMeHma.

Omeem Ha KOHMPObHO-U3MepUMeEsbHbIU Mamepuarn He | ba3oebil Xopowo
coomeemcmeyem O0OHOMYy (08yM) U3 MEPEYUCIEHHbIX | YPOBEHb
rnokazamerneut, HO obyyarowultica 0aem npasusibHbIe
omeembi Ha QornosIHUmesnbHble eornpockl. Codepxxamcs
omaoersibHble rpobesibl 8 obrnacmu meopemu4ecKux OCHO8
Xumuu.

Obyyvarwutica enadeem 4yacmuyHO meopemu4deckumu | lMopozosnil | YOoenemeopu-
OcHosamu  OuCUUMIIUHbI, HE  yMeem  [PUMEHSMb | YPO8EHb meJibHO
meopemu4ecKkue 3HaHusi Onsl peweHUs MpPakmu4yeckux
gorpocos ( 3adad).
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Omeem Ha KOHMPOIIbHO-U3MepumesibHbIU Mamepuarl He - Heydoenemeo-
coomeemcmeayem Jt0bbIiM mpem(yembipem) u3 pumersibHoO
repeyucrieHHbIX rokasamersedu. Obyuyarowutics
deMOoHCmpupyem ompbI8OYHbIE, hpacMeHmapHbIe 3HaHUS,
ooriyckaem epybble owubku 8 omgemax ro ecem
pasdenam xumuu.

TunoBble KOHTPOSbHble 3a4aHUA WM UHble MaTepuanbl, Heo6xoAuMbIe ANS OLEeHKU 3HaHUW,
YyMeHUW, HaBbIKOB U (MNM) onbiTa AEATENbLHOCTU, XapaKkTepusylwue 3Tanbl ¢popMUpoBaHUSA
KOMNeTeHUUI B npoLiecce 0CBOeHUsA o6pa3oBaTeNibHON NporpamMmbl

o s wbh e

15.
16.

17.

18.

19.3.1 NMepeyeHb BONPOCOB K 3K3aMEeHY:
dopma KOHTPONbHO-U3MepuTenbHOro marepmuana (1 cemectp)

YTBEPXOAIO
3aB. Kadepgpoi obuien
N HEOPraHNYEeCKON XNMNK
B.H. CemeHoB
20

NMpenopaBaTenb A.FO. 3aBpaxHoB

CMNNCOK 3K3AMEHALIMOHHBLIX BOMNMPOCOB

CrexnomeTpuyeckue 3akoHbl xumun. CoBpemMeHHble (hopMYyNPOBKH.
XuMunyeckas KUHeTMKa. YYeHne 0 CKOPOCTU XMMUYECKUX peaKkLU.
[MoHATME O 30HHOW Teopun TBEPAOro Tena.

TepMoanHaMNYECKN KpUTEPUIA HanNpaBiEHHOCTN XMMUYECKOro npoLecca.

CoBpeMeHHass XuMuyeckass aToMucTuka. HemonekynsipHble ¢OpMbl CyLLIEeCTBOBaHUS
BelllecTBa.

3aBMCUMOCTb CKOPOCTM XMMUYECKOMN peakLmm OT TeMNepaTypbl. QHEPrns akTMBaLUMN.
MeToza MonekynsipHbix opoutanen.

3akoH aencteyowmx Mmacc. KOHCTaHTa CKOPOCTU XMMNYECKOW peakLmu.

OHeprua anekTpoHa B aToMe Bogopoaa. Teopusa bopa.

. MoHaTne o xumnyeckon TepmoanHammke. CeobogHasn saHeprus mbbcea.

. MoHATne o kBaHTOBOM MexaHuke. OpbuTtanu. KBaHTOBble UMcna, X Bapuauum.

. KonnuratneHble cBOMCTBa pacTBOPOB.

. ATOMHble opbuTanu. KBaHToBble uncna v npuHumn Maynw.

. PactBopeHue kak hn3anko-xmumuyeckumin npouecc. Xmmuyeckasa teopusa pactsopos [1.U.

MenpeneeBa.
PapunanbHoe 1 yrnosoe pacnpeaeneHne areKTPOHHON NITIOTHOCTW.

OTKNoHeHMe pacTBOPOB 3MEKTPONUTOB OT 3akoHa Payna u Bant-lodda. Teopus
3NEKTPONNTUYECKON NOHN3ALUN.

MHoroanekTpoHHble aToMbl M [lepuoguyeckaa cuctema anemeHtos .. MeHpeneesa.
dusnyeckoe 060CHOBaHNE NEPUOANYHOCTMN.

3aBMCMMOCTb XapakTepa 3NeKTPoNMTUYECKO NOHU3auUn rmapokcuaa oT 3apsaa u paguyca
LileHTpanbHOro atoma.
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19.
20.
21.

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

AP PeKT sKpaHMpoBaHUA U 3P EHPEKT NPOHNKHOBEHUSA SNEKTPOHOB K A4PY.
CoBpeMeHHbIe NpeacTaBneHnst 0 NPUPOAE KUCAOT U OCHOBAHWUN.

ATOMHble 3 eKTUBHbIE N oOpbUuTanbHble pagnycbl. 3aKOHOMEPHOCTM N3MEHEHMSA NX BENNYMH
B Mepunoanyeckon cucteme .M. MeHpeneesa.

CTeneHb 3NeKTpoNIMTUYECKON NOHN3AaLNN N €€ 3aBUCMMOCTb OT pa3nnyHbIX (pakTOpPOB.
lMoTeHumanbl NOHN3aUNN N CPOACTBO K SNIEKTPOHY.

[MoHATME O TEOPMU CUNBbHBIX 3NEKTPONUTOB. KO3t (MUNEHT aKTUBHOCTM.

Pa3BuTure npeacraBneHnmm 0 XMMmM4eCKomn CBA3N N Ban€HTHOCTH.

MoHHoe nponsseneHne Boabl. BoaopogHbIn nokasaTtenb.

Xnmunyeckoe CTpoeHne n xummyeckasa cBsidb. OCHOBHbIE XapaKTEPUCTUKM XUMUYECKON CBA3MN.
YcnoBusa NpakTUYeCcKon HeobpaTMMOCTU MOHHBLIX peakuui. Npon3seneHne pacTBOPUMOCTH.
MeToabl BaneHTHbIX CBA3EN.

Peakuun HenTpanusauuu n rugponunsa. CteneHb U KOHCTaHTa rmgponmn3aa.

HacblwaemMocTb 1 Nonapu3yemMocTb KoBasnieHTHON cBA3Wn. [onspHas CcBA3b.

O6paTtumble 1 HeobpaTumble peakuun. KoHctaHTa paBHoBecua. MpuHumn Jle-laTenbe.
Mbpuansaums aToMHbIX opbuTanen n HanpaBfeHHOCTb KOBANIEHTHOM CBA3M.

OnNeKTpPoHHas TeOpUst OKNCIIEHNA - BOCCTAaHOBIIEHNS.

MeTannuyeckas cBA3b 1 00LMe CBONCTBA METassIoB.

AnekTponuna. 3akoHbl Papages.

MoHHasA cBA3b U OKUCNTENBbHOE YMCHIO.

[MoHATME O 30HHOW Teopun TBEPAOro Tena.

MeTannuyeckasa cBA3b 1 ee CBONCTBA.

MeToa U3MKO-XMMMYECKOro aHanusa. [duarpamma COCTOSSHMA M guarpamma CocTaB-
CBOWCTBO.

HaI'IpaBJ'IeHHOCTb OKUCNNTEJNIbHO-BOCCTAHOBUTEJIbHbIX peaKqu7|. KonunyectBeHHass oueHKa
Cusbl OKUCNEeHnAa n BOCCTaHOBIIEHUA.

OcCHOBHbIe TUMbl TBEPAbLIX PAaCTBOPOB.

KpaTHOCTb XuMmnyeckomn cBa3un. HacbllaeMoCcTb KOBaneHTHOM CBA3N.
Hectexnometpuyeckue coegmHennsa. LanbToHnabl n 6eptonnmasbi.
[1OHOpHO-aKLEeNTOPHbIA MEXaHN3M KOBANEeHTHOW CBA3N.

MpaBuno ¢as. Tunbl ba3oBbIX AUarpamm.

KoHuenums anekTpooTpuuaTenbHOCTH.

TBepable pacTBopbl MeTannoB. 3akoHbl KypHakoBa.

MeToab! ypaBHEHUA OKUCITUTENBbHO-BOCCTAHOBUTENBHbLIX peakuui.
OcCHOBHbIe TUMbl TBEPAbIX PAaCTBOPOB. YNOopsiAo4eHNe TBEPAbIX PacTBOPOB.
Cneumndmrka XxuMmnyeckon opmMbl ABUXEHUA MaTEPUN. 3aKOH COXPaAHEHMS MacChbl 1 SHEPTUMN.
MeTtannuabl: da3bl JlaBeca u anekTpoHHble coeanHeHusa KOm-Po3epu.
YpaBHeHve AppeHuyca 1 3Heprus akTuauuu.

®das3oBas agnarpaMmma C 3BTEKTUYECKMM TUNOM NMaBfEHNS.

Mpasuno a3 N'mbbca. PazoBas anarpamma Bogpl.

[MoHATME O 30HHOW Teopun TBEPOOro Tena.

OcHOBbI TEOPUN CUIBbHBIX 3NEKTPONNTOB.

dazoBaa pguarpamMmMa € 00pa3oBaHMEM  XMMUYECKOrOo coefuHeHusi.  [ucrekTuka.
MeputekTUKa.
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59. Pap, CTaHOAPTHbLIX 3NIEKTPOAHbIX MOTEHUManoB MeTaJlJioB. ,D,BVI)KYLLI,aFI cuna npoueccoB
OKUCIneHna n BoCCTaHoOBJ1E€HUA.

60. CTaTucTMyecKui 1 ynopagodeHHbIn TBepAbli pacTBop.

61. OnekTponnu3 pacnnaBoB U pacTBOPOB.

62. [NpocTble 1 CNoXHble NonynpoBoAHUKN. KpuTepuin nonynpoBOANMOCTH.

63. MeToa MonekynsapHbix opbuTtanein. [eTepoaToOMHbIE MONEKYIbI.

64. [lnarpammbl COCTaB-CBOMCTBO.

65. lNMprpoaa xMMuyeckomn cBA3un B NONyNpoOBOgHUKAX.

66. TBepable pacTBOpbl BHEAPEHUA.

67. KonnyectBeHHas oLeHKa Culbl OKUCIIEHNS U BOCCTAHOBMEHMS.

68. lanbToHMAb! n 6epTonnuasl.

69. CBobopgHas aHeprusa 'mb66ca n KOHCTaHTa paBHOBECUSA CUCTEMBbI.

70. ®a3oBas gnarpaMmma c NepuTekTMY4EeCKUM npeBpaLleHnemM TBepabiX pacTBOPOB.
71. CoegnHeHna ¢ ABONHOM N TPONHOW KOBaNeHTHOW CBA3bIO.

72. lNepBoe Ha4yano TepMoaANHaAMMNKK. DHTaNbLNNA N BHYTPEHHASA 3Heprus. 3akoH [ecca.
73. MeToA BaneHTHbIX CBA3EN U KOMIMEKCHbIE COEANHEHUS.

74. Oywarpamma coCcTaB-CBOMCTBO.

75. Teopua KpUcTanimyeckoro nons.

76. OanbToHmabl n 6epTonnngpl.

77. Npupoaa XMMUYEeCKon CBA3N B KOMMJIEKCHbIX coeUHEHUAX.
AneKkTpocTaTuyeckme npeacTaBreHus.

78. CTaTUCTUYECKMI 1 YNOPSA0YEHHbIV TBEPAbIA pacTBOp.

79. 3aKOHOMEpPHOCTb TpaHCBNNAHUA YepHaesa.

80. KonnyectBeHHaa oLleHKa Cuibl OKUCIIUTENSA Y BOCCTAHOBUTENS.
PdopmMa KOHTPONbLHO-U3MepUuTenbHoro matepumana (1 cemectp)

20 TunoBble OLEHOYHbIe cpeAcTBa WM MeToAuYecKMe MaTepuanbl, onpegensiowue
npoueaypbl OLeHUBaHUSA

20.1 TeKyWw M KOHTPOSIb YyCNeBaeMocTH

KoMMNAEeKT KOHTPOJIbHbIX 3a4aHW N0 BapuaHTaMm No TeMe «XMMuMyeckas aToOMUCTUKa»

BapuaHT N2 1
1. OnpepgenuTte KONMYECTBO MOJIEKYST a30THON KUCNOThLI, cogepxatueecs B 80 r KNCNOTbI.
2. Ckonbko monekyn cogepxutca B ctakaHe (200 r) Bogb!.

B okcupe cepbl maccoBble JonM KUcnopoda v cepbl paBHbl cooTBETCTBEHHO 40 1 60 %.
YcTtaHoBuTe npocTenLuyo opmyrny 3TOro okcuaa.

4. Kakasa macca cepbl COAepXUT CTONbKO aTOMOB, CKOJTbKO UX COAEPXUTCA B BOAOPOAE Maccom
5r7?

5. O6bem raza npu 23°C u pasneHumn 103,3 klMa paBeH 250 n. Hantn obbem rasa npu a)
HOpMarnbHbIX YCNoBusX; 6) cTaHAApPTHbIX YCNOBUSIX.

6. Kakon ob6bem 3aHmMmaet xnop maccon 177,5 r?
7. a3 maccomn 4,2 r 3aHnmaeT o6bem 3 1 (H.y.). Onpegennte MONAPHYO Maccy 3TOro rasa.
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8. BbluMcnutb MakcumarnbHbil 06beM Mpu  HOpPMarsbHbIX YCMOBUAX YINEKUCNoro rasa,
nony4YyeHHbI B pe3ynbTate gobasneHns pazbasneHHon consHon kucnoTbl K 80 r kapboHaTa
KanbLums.

9. Onpepgenute mMaccy okcuaa MarHus, KoTopbld obpasyeTcsa npu cropaHum 32 r marHus, u
o6bem kucnopoga (Npu H.y.), KOTOPbIN NPY 3TOM pacxonyeTcs.

10.Mpu pencteum consiHom Kucnotbl Ha 44,8 r Hen3BeCTHOro metanna obpasyeTca xnopug
metanna (ll) v Beigensetrca 17,92 n raza. OnpegenuTb KakoW MeTansn BCTYNun B AaHHYHO
peakumtio.

BapuaHT Ne 2
1. Onpepgenure KONNMYECTBO MOJSIEKYST a30THOW KUCNOThbI, cogepxatleecs B 80 r KACNOThI.
2. Ckornbko monekyn cogepxutca B ctakaHe (200 r) soabl.

B okcupe cepbl maccoBble A0NM KUcnopoda M cepbl paBHbl cooTBeTCTBEHHO 40 1 60 %.
YcTaHoBuTe npocTenyto oopmyny 3Toro okenaa.

4. Kakasa macca cepbl COAEPXUT CTONIbKO aTOMOB, CKOJTbKO UX COAEPXUTCA B BOOOPOAE MacCon
5r?

5. O6bem rasa npu 23°C u pgasneHumn 103,3 klMa paBeH 250 n. Hantn obbem rasa npu a)
HOpMarsbHbIX YCNOBUSIX; 6) CTaHAAPTHbLIX YCIOBUSIX.

6. Kakon o6bem 3aHumaeT xnop maccon 177,5 r?

7. a3 maccon 4,2 r 3aHnmaeT o6bem 3 1 (H.y.). Onpeaennte MonspHYO Maccy 3Toro rasa.

8. Bbluncnutb MakcuManbHbIi 06beM Mpyv  HOpMarbHbIX YCIIOBUSIX YINIEKUCIIOro rasa,
NnonyYeHHbI B pe3ynbTate fobasneHns pa3baBneHHon consiHon knucnotbl kK 80 r kapboHaTa
KanbLus.

9. Onpepgenute mMaccy okcuaa MarHusa, KoTopbli obpa3yetcs npu cropaHum 32 r marHus, u
o6bem kucnopoga (Npu H.y.), KOTOPbIN NPY 3TOM pacxoayeTcs.

10.Mpu penctBum consiHoM Kucnotbl Ha 44,8 r HeM3BECTHOro MeTtanna obpasyetca xnopug
metanna (ll) v Beigensetca 17,92 n raza. OnpegenuTb Kakon MeTansn BCTYNua B AaHHYHO
peakumto.

KoMMNAeKT KOHTPOJIbHbIX 3a4aHW N0 BapMaHTaMm Nno TeMe «XMMuyeckas TepMogmHamMmmka»

BapuaHT N2 1
1. Paccuntante ctaHgapTHyto aHTponuio peakuuu: Ir(te) + 3F2 (r)— IrFs(TB), ecnu
AS’(298x) ons Ir(TB), F2o(r), IrFe (TB) cocTaBnsoT 35,5, 203 1 248 [Ox/Monb K
COOTBETCTBEHHO.
2. Bbluucnurte ctaHaapTHYO 3HTaNbNUIO peakunn ropeHnst 3TUneHa:
ecnn AH, (29sx) C2Ha = + 52 kOx/Monb; AH’f 20s) CO2 = -393,5 k[x/monb; AH’
f, (208k) H20 = - 286 kOx/monb.

BapuaHTt Ne 2

1. PaccuutanTte ctaHgapTHyto aHTponuio peakumu: Cla(r) + Fo(r) — 2CIF(r), ecnu AS’(298k)
ana Cla(r), Fa(r), CIF(r) coctasnstot 203, 223 1 218 Ox/Mmonb-K COOTBETCTBEHHO.

2. PaccuuTtaiite Tennosou addeKkT peakummn B CTaHAAPTHbIX YCNOBUSX:

FexO3(k) + 2Al(K) = AloO3(k) + 2Fe(k), ecnu AH', (208kFe203(k) paBHa - 822,2 k[X/Monb;
AH o6pf, (298k) Al203(K) paBHa - 1676 k[x/monb.
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BapuaHTt Ne 3
1. Onpepenute nameHenne AG’ gna peakuuu Cla(r) + F2(r) — 2CIF(r), ecnu AH" 1,
(298k) CIF paBHa - 50,3 kOx/Monb, AS 298¢ CIF paBHa 5 Ox/monb-K.
2. Bbluncnute ctaHgapTHYO SHTanbNNo peakuun:

Mg(tB) + 2 HCI(r) — MgClx(TB), ecnu AH 298x) HCI (r) = - 92 kOx/monb; AH" 1,
208x) MgCl2 (TB) = - 641 kx/MOnb.

BapuaHT N2 4 1.
Bbluncnute ctaHaapTHYIO 3HTaANbAIO peakuun:
CaCOg3(1B) — CaO(1B) + CO2 (r), ecnun AH f 2085 CaCO3(TB) = - 1208 kOx/monb; AH, (298)
CO2 =-393,5 kx/monb; AH f29sx) CaO (18B) = -635 K[1X/MOsb.
2. Bbluncnute cTaHQapTHYHO SHTPOMUIO peakLumu:
Mg(tB) + 2 HCI (r) — MgClx(TB), ecnun AS” (298 HCI (r) = 187 Ox/monb-K; AS” (298k)
MgCl> (18) = 90 Ox/monb-K; AS” 208y Mg (TB) = 33 Ox/monb-K.

BapuaHT N2 5

1. UTO Takoe TEpMOXMMWUYECKOE YypaBHEHME? [loyemMy pas3nuyaloTCa 3HaKM TEMoBbIX
ahHeKTOB B TEPMOANHAMUNYECKON N TEPMOXUMNYECKON CUCTEME 3HAKOB?

2. Bbluucnure CTaHOAPTHYH SHTAlbIMNKO peakunn:

C2HsOH(x) — H20(x) + C2Ha(r), ecnun AH,208xC2HsOH(X) = -278 kOx/Monb; AHf 298x)H20(X) =
- 393,5 kx/monb; AH" 1, (298x) C2H4 (1) = 52,5 kOX/MOrb.

BapuaHT N2 6
1. BbluMCnMTe CTaHAAPTHYIO 3HTANbMNUIO peakunm ropeHns bytaHa:
C4H1o0 + 13/2 O2 — 4CO2 + 5H20, ecnun AH ¢ (2081) CaH10 = - 126,0 kOx/Monb; AH’(208k)CO2 =
393,5 kOx/monb; AH', (208k) H20 = -286 k[OX/Monb.

2. Onpepenute nameHenne AG’° ana peakuum Clz (r) + F2 (r) — 2CIF(r), ecnu AH', (298k)CIF
pasHa - 50,3 k[x/monb, AS sy CIF paBHa 5 Ix/monb-K.
KoMMneKT KOHTPOSbHbIX 3a4aHnin N0 BapuaHTaM Nno TeMme «Xrmuyeckas KUHeTUKa»

BapuaHT Ne 1
. Hanuwwte BbipaxeHue ana ckopocTei npsiMbix 1 06paTHbix peakumii 2NO2 = N204 ; NH3() +
HCI = NH4Cl).
. Kak uameHnutca ckopoctb npamon peakuumn 2S02 + Oz = 2S0s, ecnun yBennunTb AaBreHne B

cucteme B 2 paza?

. Kak un3MeHUTCa CKOpOCTb peakuuMum npu MNOHWXEeHUn TemnepaTtypbl Ha 500, ecnu
TemnepaTypHbIn KOIPULMEHT peakumn paBeH 27?

BapunaHTt Ne 2
1. HanuwwuTte BblpaxeHua CKOPOCTEN NPsIMbIX U 0O6paTHbLIX peakuui

Al2(SO4)3k) = Al203(x) + 3SO3(r); N204 =2NO2.
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2.

Mpu Temnepatype 150°C HekoTopas peakuus 3akaHumBaeTcsi 3@ 16 MUHyT. lMpuHMMas
TeMnepaTypHbin KOI(EHUUMEHT CKOPOCTU peakumn paBHbIM 2, paccuuTanTe 4yepes Kakoe
BpeMs 3aKOHUUTCA 3Ta peakuus, ecnv nposoanTb ee npu 200°C?

Kak namenntca ckopoctb peakumm CO2 + Crpagpur) = 2CO, ecnmn 06bem peakuMOHHOro cocyaa
yBeENn4nNTH B 2 pasa?

BapuaHT N2 3
Hanuwunte BbipaxeHua CKOpoCcTen NpsiMbIX U 06paTHbIX peakuui:

2NO + Cl2=2NOCl); 2Fei) + 3Clorn = 2FeCls)

Bo ckonbko pa3 HyXHO YMEHbLUNTbL 00bEM pearmpyowen CUCTEMbI, YTOObI CKOPOCTb NPSIMOW
peakuun 2NO + O2=2N0O, Bo3pocna B27 pa3”?

Kak nameHnutcs ckopoctb peakuumn N2 + 3H2 = 2NH3, ecnu gaBneHne B cucteme yBenuinTb

B 2 pa3a?
BapuaHT N2 4

Bo ckonbko pa3 M3MeHUTCA CKOpoCTb peakumn 2A + B = A2B, ecnu KOHUEHTpaumio BellecTsa
A yBenuuuTb B 2 pa3a, a KOHLUEHTpaLumIo BelecTBa B YMEHbLUUTb B 2 pa3a?

HanuwunTe BblpaxeHne CKopocTel NpsiMbIX 1 06paTHbIX peakLuii

2NazCO3) + CO2 + H2O) = 2NaHCOs3 (x); 2NOCI (7 = 2NO + Cl2

3.

Kak M3MeHUTCA CKOpOCTb peakuuMum npu MNoHMXeHun Temnepatypbl Ha 30°, ecnu
TeMnepaTypHbIN KOIPPULMEHT CKOPOCTU peaKkuumn paBeH 37

BapuaHT N2 5
HanuwunTte BbipaXxeHus CKOPOCTEN NPAMbIX U 06paTHbIX peakLuuii:
2Cr) = 3Cl2(n = 2CrClsk); 3C2H2 =CsHs

Bo ckonbko pa3 Bo3pacTeT cKopocTb peakumm 2H> + Oz = 2H.O npu yBenuyeHum
KOHLeHTpauum Bogopoaa B 3 pasa?

TemnepaTypHbin Koa(ppuumneHT ckopoctn peakuum 2NO2=2N0O + Oz paBeH 2. Bbluucnute

KOHCTaHTYy ckopocTu 3Ton peakumn npn 600 K, ecnu npu 640 K KOHCTaHTa CKOpOCTU paBHa
407,0 n monb' ¢,

BapuaHT N2 6
HanuwwuTe BbipaxeHns CKOpoCTen NpsiMbIX M 06paTHbIX peakuni
2HIn = H2 (n +l2(); 2Sk) +2H20¢) = 2H2S() +O2

Bbluncnutb, BO CKONIbKO pa3 YMEHbLUUTCS CKOPOCTb peakLumu, ecriv, NOHU3UTb, TEMMNepaTypy
oT 120° go 800 C. TemnepaTypHbIi KOIDULMNEHT paBeH 3.

KoHcTtaHTa ckopoctu peakumm N2Os = N204 + 1/202 npu 298 K paBHa 2,03.10‘3J'IIMOJ'Ib'1.C'1,

a npu 288 K paBHa 4,76 104n monb™! ¢c'. HaianuTe TemnepaTypHbIn KOIOULMEHT CKOPOCTH
peakuun.
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KoMnieKT KOHTPOJbHbIX 3aJaHuU N0 BapuaHTam no TeMme « XMMnU4eckoe paBHOBECcUE»

BapuaHT Ne 1
1. Monekynbl okcupa aszota (IV) (byporo uBeta) MOryT B OMNpefeneHHbIX YCNoBUAX
AnmepusoBaTbes, obpazoBaB becuBeTHY0 XMAKOCTb N2Osy:
2NO 2= N204 + 55 k[dx/mMonb.

YUTto6bl okcupg azota (IV) makcumanbHO nepeBecTn B OecuBeTHbIN Aumep, HeobxoamMmo
cuctemy: 1) oxnaguts;

2) Harpetb;
3) noaBeprHyTb 061y4EeHNI0 CONTHEYHbIM CBETOM;
4) BbloepXxaTb NPU KOMHATHOW TeMnepaTtype AJIMTeNbHOE BpeMS.

2. Kakoe 13 nepevyncrieHHbIxX yCHOBMIZ He BJIMAEeT Ha CMeLlleHne paBHOBeCUA B CUCTEME!

2502+ 02 =2 2503+ Q

1) BBegeHue kaTanusartopa;

2) noBblleHWe AaBneHus;

3) noBbIWEHNE KOHUEHTpaumMn Kucnopoaa; 4) nosbileHne TemnepaTypbl.
3. Mpn HekoTOpOW TemnepaType KOHCTaHTa paBHOBECUS peakLmnn

CO + H20 = CO2 + Hz paBHa 1. icxoaHble KoHUeHTpaumn coctasnsanu: [CO] = 0,1 monb/r;

[H20] = 0,4 monb/n. Yemy paBHa paBHOBECHAs KOHLIEHTPALUUA YrieKMcnoro ra3a?

4. NcxogHble koHueHTpauum NO n Cl2 B roMoreHHou cucteme

2NO + Cl> = 2NOCI coctasnstoT cootBeTcTBEHHO 0,5 1 0,2 Monb/n. Beluncnute KOHCTaHTY

paBHOBECKS, ECNIN K MOMEHTY HacTynneHusa paBHoBecus npopearnposano 20 % NO.

5. HanuwuTte BblpaxeHue Anst KOHCTaHTbl paBHOBECUS reTeporeHHomn cuctemsl C +
H2Or = CO + Ho. Kak crnegmyeT M3MEHWUTb KOHLIEHTpauuilo M [aBneHue, 4tobbl CMeCTUTb

paBHOBECHE B CTOPOHY 06paTHOWM peakummn - o6pa3oBaHns BOASHbIX NapoB?

BapuaHT N2 2

1. Xumunyeckoe paBHoBecue B cucteme CsH1o = CsHg + Hz - Q MOXHO cmecTuTh B

CTOPOHY NPOAYKTOB peakLUW:
1) noBbILEHNEM TemMnepaTypbl U NOBbILUEHNEM AABNEHUS;

2) noBbllLleHNEM TemnepaTtypbl U NOHNXEHUEM [OaBJIEHUA, 3) NMOHNXEeHNneEM
TeMnepaTtypbl 1 MoOBbIlULEHWEM [OaBJIEHUA; 4) NOHMXEeHneM TemMnepaTtypbl U
NMOHWXeHnemM aaBlieHnA.

2. KoHCTaHTa XMMN4YeCKOro paBHOBECUSI 3aBUCUT OT:

1) KOHUEHTpaunn pearnpyowmx BELWEeCTB;

2) Temnepatypbl;

3) obbema, B KOTOPOM MpOTEKAET peakuns; 4) BBeAeHMA KaTanm3aTopa.
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3. Mpn npoBegeHnn obpatmmon peakumm 2 SOz + O2 = 2 SO3 ucxoaHble
KOHLEHTpaummn
SO2 n Oz 6binn paBHbl cooTtBeTcTBeHHO 0,4 m 0,3 monb/n. B coctosHum paBHOBecus

KOHUeHTpauua obpa3oBaBlerocs okcupa cepbl (VI) coctaBuna 0,2 monb/n. Paccuutante
KOHCTaHTy paBHOBECMKA A9 AaHHOWN peaKuumm.

4. KoHcTaHTa paBHoBecusi romoreHHon cuctembl N2 + 3Ho = 2NH3 npu

HekoTopon Temnepatype paBHa 0,1. PaBHOBeCHble KOHLUEHTpauuu Bogopoda W
amMmMmnaka cooTBeTcTBeHHO paBHbl 0,2 1 0,08 monb/n. Bblumucnute paBHOBECHYO U
NCXOLHYIO KOHLEHTpaumm a3oTa.

5.  Hanunwwute BblpaxeHue [ANs KOHCTaHTbl paBHOBECUSA reTeporeHHom
cuctembl CO2 + C = 2CO0. Kak n3aMeHUTCA CKOpOCTb NPAMON peakunn obpa3oBaHns
CO, ecnu KoHueHTpauuto CO2

YMEHbLUUTb B YeTblpe pa3a? Kak cnegyet uaMeHuTb AaBreHne, 4Tobbl NoBbICUTb Bbixog CO?

KoMnnaeKkT KOHTPOJIbHbIX 3a4aHuU1 No BapuaHTtam no teme «CtpoeHue atoma u [Nepvogmyeckmn 3aKoH
0.N. MenpeneeBa»

BapuaHTt N2 1

1. Hanuwwute anekTpoHHble OPMYISibl aTOMOB 3NIEMEHTOB C NOPAAKOBbIMM HOMepamn 15 n
28. Yemy paBeH MakCuUMarsbHbIA CNUH P-3N1IEKTPOHOB Y aTOMOB NEPBOro 1 d-aNekTpoHOB Yy aTOMOB
BTOPOro 3fieMeHTa?

2. CKONMbKO N Kakue 3HayeHus MOXET NPUHUMaTb MarHUTHOE KBAHTOBOE YMCIIO M| Npu
opbutanbHom vucne | = 0, 1, 2 n 3? Kakne anemMeHTbl B Nepnoanyeckon cucteme HasblBawT S-. p-.
d- n f- anemeHTamun? MNpueegunTe Npumepsbl.

3. Xpom 06pa3syeT coeamHeHus, B KOTOPbIX OH MPOABMSET CTENEHN OKUcrenusa +2, +3, +6.
CocTtaBbTe OpMynbl €ro OKCMAOB U TMAPOKCUOOB, OTBEYAKLWMX ITUM CTENEHAM OKUCMEHUS.
Hanuwwnte ypaBHeHNs peakuui, AoKa3biBaloLWmMX aMpoTepHOCTb ruapokeuaa xpoma (l11).

BapuaHTt N2 2

1. HanuwwuTe anekTpoHHble POopPMYJibl aTOMOB 3NIEMEHTOB C NOPAAKOBLIMU HOMEpPamMu 24 un
33, yuuTbiBaf, 4YTO Yy MNEpPBOro MNPOMCXOAMUT "MPOMOTMPOBAHME" OfHOro 4s-3neKTpoHa Ha
3dnoaypoBeHb. YeMy paBeH MakcMMarsnbHbI CNH d-9NEKTPOHOB Y aTOMOB MEPBOro N P-aNEeKTPOHOB
y aTOMOB BTOPOro afiemMeHTa?

2. Kakoe MakcumarsibHOE YUCIO INIEKTPOHOB MOTYT 3aHUMaTb S-, p-, d- n f-opbutanun gaHHoro
9HepreTmyeckoro yposHA? [loyemy? Hanuwute 3neKTpoHHyl0 OpMyfly aToMa 3fieMeHTa C
nopsiAKoBbIM HoMepom 31.

3. KaKyro HU3LWYO M BbICLLUYKO CTEMNEHN OKUCIEHNA NPOABNAIOT erMHVIVI, MbILbAK, CeNneH n
XJ'IOp? I'quemy? CocTtaBbTe q)OpMyJ'IbI COEANHEHUN [OAaHHbIX 3MEMEHTOB, OTBEYALLUUX ISTUM
cTeneHAaAMm.

BapuaHt N2 3
1. HanucaTtb 3neKkTpoHHblEe hOpMyIibl aTOMOB 3fIEMEHTOB LLIECTOr0 nepuoaa: uesus, apbus,
ragHus, peHus, Tannus n actata. K Kakum anieMeHTamM OHM OTHOCATCA?
2. B uem 3akntouaetca npuHumun MNMaynn? MoxeT nu 6biTb Ha KAKOM-HUOYAb NOAYPOBHE aToMa
p’- wnn d'2-anektpoHoB? [loyemy? CocTaBbTe 3NEKTPOHHYD (OpMyrly atoma 3fieMeHTa C
NopsaKOBbLIM HOMEPOM 22 1 YKaXUTe ero BaneHTHbIE 3NEKTPOHbI.
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3. Kakyl HU3LWYI0 CTeneHb OKUCEHUA NPOABNAT BOAOPOA, bTop, cepa un a3oT? Novemy?
CocTtaBbTe hopMyIibl COEOUHEHUIN KanbUMA C OAHHBIMWU 3fieMEHTaMu B 3TOW CTENeHU OKUCIEeHUS.
Kak Ha3bIBaloTCA COOTBETCTBYOLLME COeAMHEHNS?

BapuaHTt N2 4

1. HasBaTtb anemMeHThl 4yeTBepToro, NATOoro n WwecTtoro nepnoaoB, y KOTOPbIX 3aKaH4YNBaeTCA
3anoJiHeHne d-op6V|Tane|7|. Hanucatb ANEKTPOHHbIE CbOpMyJ'IbI dTOMOB 3TUX AJNIEMEHTOB U YKa3aTb, K
Kakomn rpynne un nogrpynne nepwop,mquKoﬁ CUCTEMbI OHN OTHOCATCA?

2. Kakue 3HayeHua MOryT npuvHMMaTtb KBaHTOBble yucna n, |, m, ms, Xxapakrepusylowue
COCTOsIHME 3M1EKTPOHOB B aToMe? Kakme 3Ha4YeHUA OHN NPUHUMALOT A9 BHELUHNX 31IEKTPOHOB aToMa
MarHua?

3. Kakyl HM3LWY CTeneHb OKUCIIEHUS NPOSABAAIT XJ0p, cepa, a3oT u yrnepoa? Novemy?
CoctaBbTe hopMyIibl COEANHEHUN antOMUHUSA C aHHbIMU SIeMEHTaMM B 3TOW CTENEHU OKUCTIEHWS.
Kak Ha3bIBaloTCA COOTBETCTBYOLLME COEAMHEHNS?

BapuaHT N2 5

1. HasBaTtb anemeHTbl YeTBEPTOro nNepuona, aToMbl KOTOPbIX coaepXaTt HanbosnbLlee Yncno
HenapHbIX d-3MeKTPoHOB. HanncaTb 3neKTPOHHO-rpan4ecKyto CTpyKTypy d-noaypoBHS.

2. Kakue opbutanu atoma 3anofHAKTCA 3nekTpoHamu padblue: 4d wunu 5s; 6s unun 5p?
Moyemy? HanuwunTe aneKTpoHHY0 (hopMyy aTtoma a5ieMeHTa C NopsaaKkoBbIM HOMepPOM 43.

3. Kakon u3 anemeHTOB 4YeTBEPTOro nepuoga - BaHagun uUnu MbllbsK - obnagaeTt Gonee
BblpaXeHHbIMU MeTannmy4eckumm ceoncteammn? Kakom ns atux aneMeHToB obpasyeT razoobpasHoe
coeauHeHune ¢ sBogopoaomMm? OTBET MOTUBMPYNTE, UCXOOA U3 CTPOEHNA aTOMOB [aHHbIX 3JIEMEHTOB?

BapuaHTt N2 6

1. Hanunwwurte anekTpoHHble OpMYsibl aTOMOB 35IEMEHTOB C NOPAAKOBbIMM HOMepaMn 14 n
40. Ckonbko cBoboaHbIx 3d-opbutanein y aTomMoB NOocregHero anemMeHTa?

2. Onpepenutb no npaeuny KneykoBCKOro nocrneaoBaTenibHOCTb 3anofIHEHUSA 3NeKTPoHaMu
noaypoBHEN B aTOMax 3f1IEMEHTOB, €CfiM UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. KakoB
nopaAaKOBbIN HOMEP 3fIEMEHTA, Y KOTOPOro: a) 3akaHYMBaeTCA 3arofiHeHWe anekTpoHamu 8s; 6)
HayMHaeTCcAa 3anofIHeHNe ANeKTPoOHaMM NoaypPOBHA 5g7?

3. CocrtaBbTe oOpMyrbl OKCUMAOB U TMOAPOKCUOOB 3fIEMEHTOB TpeTbero nepuopa
NepuoanYEeCcKon CUCTEMbI, OTBEYAIOLLMX UX BbICLLEN CTENEHN OKUCNEeHNS. Kak U3MeHAeTCa KUCNOTHO-
OCHOBHbIM XapakKTep 3TUX COeQUHEHW Npu nepexoge OT HaTpua K xnopy? Hanuwurte ypaBHeHUA
peakuun, noKa3biBaloLWmMX aMpOTEPHOCTb MMAPOKCUAA antoMUHUSA.

KoMNAeKT KOHTPOJIbHbIX 3a4aHni N0 BapMaHTaMm Nno TemMe « Teopus XMMUYeCKOon CBA3NY

BapuaHTt Ne 1

1.  OnpegenuTb XxapakTep CBA3eil B NMPOCTPAHCTBEHHbIX peLleTKaxX KpUCTanin4yeckoro
KPEMHUS U repmaHusl, MMerLlmnx anmasonofobHyto cTpykTypy. O6nagatoT nv 3TM Tena
MeTannmMyeckon NPOBOANMOCTbIO?

2. CpaBHUTb KpaTHOCTb, 3HEPrUI0 CBA3EN U MarHUTHble cBoncTBa Yactuy, CO*, CO n CO.
CocTaBuTb aHEpreTnyecKme gmarpamMmmei.

3. PykoBOACTBYAACb pa3HOCTbIO OTHOCUTESbHbBIX 3MEKTPooTpuLaTenbHocTen ceasn O - O,
onpefenuTb, Kak MEHSeTCA XapakTep CBSi3M B OKCuUAax I3MeMeHTOB TpeTbero nepuoga
nepuoanyveckon cuctemol .M. MeHpeneesa.

BapuaHT Ne 2
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1. Ha ocHOBaHuM 4yero MOXHO caenaTtb BblI6Op MeXAy NIIOCKOCTHOW M NpamMupanbHOn
MOZENbIO NP onpefeneHnn NPocTpaHCTBEHHOW CTPYKTYpbl Monekyn BF3 n NF3?

2. CocTaBuTb 3HepreTMyeckylo guarpammy atoMHbix opbutanen (AO) n MONeKynsapHbIX
op6utanen (MO) coeguHeHnsa LiH. Kakne opbutanu B Her ABNAIOTCA CBA3bIBAKOLWMUMU, @ Kakue -
pa3spbixnaowme? PaccuntaTb KpaTHOCTb CBA3MW.

3. Kak metop, BaneHTHbIx cBfA3ein (BC) obbAacHAeT nuHenHoe cTpoeHne monekyrnbl BeCl:
n TeTpasgpudeckoe CH4?

BapuaHTt Ne 3

1.  Kak 1 noyemy nameHsieTca Benn4ynHa yrrna B BepLumHax nmnpaMmmaasbHbiX Mosnekyn OHs
npu nepexopge ot PH3 kK SbH3?

2.  OnpepenuTb XapakTep casen B Kpuctannax MgS, ZnSe un InSb. B kakom cnyyae cBA3b
nmeet 6onee nonapHbIN xapaktep? Kakumn csonctesamm obnagatot AaHHble cOeAnHEHNA?

3.  Kakon tun rubpuamsauumn opbutanen atoma KpemHus npepwectsyeT obpasoBaHuto
monekyn SiHs n TeTparanoreHngoB KpemHna? KakoBa Mx NPOCTPaHCTBEHHAA CTPyKTypa?

BapuaHT Ne 4

1. CocTaBuTb 3HEpreTUYecKyro gvarpaMmy no Metoay MonekynspHbix opbutanen (MO)
yactuy, NO*, NO n NO- 1 cpaBHUTb UX KpaTHOCTb U 3HEPTUIO CBA3EMN.

2. Onpepenutb XapaKTep CBA3€N B KPUCTANNMYECKNX CTPYKTypax TBepapbix BewecTts: KF,
BaCly, cepa, nop, kapbua kpemHus. Kakmmu cBomctBamu obnagalwT paHHble TBepapble
BellecTsa?

3. MoryT nu cywecTtsoBatb Monekynbl Li; u Be2 n kakoBbl KpaTHOCTU nx cBaAzen? OTeBeT
MOTUBUPYNTE COCTaABNEHNEM SHEPrETUYECKUX AnarpamMmm.

BapunaHT N2 5

1. Kak metop BaneHTHbIXx cBsizen (BC) obbAcHAET yrnoBoe cTpoeHue Mosekynbl HaS u
nuHenHoe monekynbl CO27?

2.  Kakylo XMMMWYECKYK CBA3b Ha3blBalOT BOAOpoAHOM? Mexay Monekynamu Kakux
BeLlecTB oHa obpasyetca? MNMoyemy H20 1 HF, umes MeHbLUYO MONEKYNAPHYO Maccy, NnaBsaTcs
N KUNAT Npy 6onee BbICOKMX TeMMepaTypax, YeM MxX aHanorn?

3. Kakue cBsI31 Ha3blBalOT BOAOPOAHbBIMU, KAKOBa X NPOYHOCTb MO CPaBHEHMIO C APYTMMN
TMnamu cBasen? [Npu Kakon TemnepaTtype pa3pyLLaTcs BOAOPOAHbIE CBA3M B BOAE U NPU KaKow
TemnepaTtype pa3pbiBalOTCH CBA3W MeX4y aToMamMu Bogopoaa n Kucriopoaa B soae?

BapuaHT Ne 6

1.  Onpepenutb xapaktep ceasen B monekynax SCls, SiCls, CIF3 u IBr n ykasatb ansg
Kaxgou W3 HUX HanpaBfieHMe CMELLEHUA SNEKTPOHHOW MfOTHOCTU CBA3U. PacnonoxuTb
MONEKYNbl B psifi B NOpsiAike YBENMYeHUsa nonspHocTM cBs3n. Kakumun ceoncTBamun obnagatot
JaHHble coeanHeHna?

2. B kakoun n3 monekyn: HoS, HoSe nnn HoTe n nodyemy yron mexay BaneHTHbIMU CBA3AMU
6onblie oTknoHaeTca ot 90°7?

3. CpaBHUTb KpaTHOCTM CBA3EW U MarHUTHble CBOMCTBA MoJsieKysbl B2 1 MonekynspHoro
noHa B 2*. CocTaBuTb 3HEpreTnyeckne avarpaMmmbil.

Bonpocbl Ang Konnoksmyma no teme «XmMmsa TBepaoro cocrtosaHusa. Metannoxumua» 1.
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dPusuko-xummnyeckun aHanus. Ero uenu v 3agadn. [uarpamMmbl COCTOAHUN U guarpamMmel
«COCTaB - CBOUCTBOY.

2. lNoHATre o (baze, KOMMNOHEHTE CUCTEMbI, HE3aBUCUMOM KOMMOHEHTE. [ToHATHE 0 ha3oBoM
Aanarpamme ofoHO- U1 MHOTOKOMMOHEHTHON cuctemsl. MNMpaBuno ga3s mbbea.

3. daszosble guarpaMmmbl OGHOKOMMOHEHTHbIX cucTeM. [Npumepsl (Boaa, cepa). YpaBHeEHUe
KnanenpoHa - Knaysunyca. TporHble u KpuTudeckume Touku. MNMpaeuno ga3s M'mb6ca.

4. ®azoBble AnarpaMmbl OBYXKOMMOHEHTHbIX CUCTEM. T-Xx- AmMarpaMmbl, T-X- CEYEeHus.
PaccnoeHue B xugkon dase. PaccnoeHume ¢ BEpXHEN U HAXHUIA KPUTUYECKUMWN TOYKaAMMU.
CooTtBeTcTBYOWME T-X- Anarpammbl (T-X-ce4eHUS).

5. T-x- gnarpamma (T-x-CeuyeHue) SBTEKTUYECKOro Tuna. MpaeanbHas| aBTeKkTUdeckas
Anarpamma (6e3 TBepaodasHouM pacTtBopuMocTu). JlMHMA nukBuayca. YpaBHeHue
Wpépepa - J'le WaTenbe n Kpnockonnyeckoe NpubnmnxeHne.

6. ®azoBble AuarpamMmbl  ABYXKOMMOHEHTHbIX CUCTEM. T-x-CeYeHue [guarpamMmbl
9BTEKTUYECKOro Tuna gnsa crnyyad 3aMeTHOW pacTBOPMMOCTM KOMMOHEHTOB B TBEPAbIX
dazax. IlnHum nukengyca n conngyca. Cny4vanm petporpagHoro convayca.

7. ®azoBble AnarpaMmbl ABYXKOMMOHEHTHbIX cUCTEM. T-X- guarpamma (T-X-ceyeHue)
neputekTudeckoro tuna (6e3 coegmMHeHun).

8. ®dazoBble guarpamMmbl OBYXKOMMOHEHTHbIX cuUCTeM. T-x- aunarpammbl (T-X-ceyeHus)
OMHApPHbIX CUCTEM C KOHIPY3HTHO NNaBAWMMCA coeauHeHnem. [anbToHuapl Wu
6epTonnuabl: npeactasnenua H.C. KypHakoBa v ero nocnegoBaTenen.

9. T-x- anarpamma (T-x-ceyeHune) GMHaApPHON CUCTEMbI C MPOMEXYTOYHbIM COEANHEHUEM,
cnocobHbIM pasnaraTbCs NpU yBENUYEHUN TeMNepaTypbl N0 NEPUTEKTUYECKON peakLuun.

10.®Pa3oBble AnarpamMmbl  OBYXKOMIMOHEHTHbIX CUCTEM. T-X-CeYeHua puarpamm c
HeNpepbIBHbIMW  TBEPAbIMM  pacTBopamMu. YNopsifodeHWe TBEpAbIX pPaCTBOPOB.
CoeanHenuna KypHakoBa.

11.lMpoananuanposaTtb T-Xx guarpammy. OnncaTtb ha3oBbie NPEBPALLEHNSA ANs1 COCTABOB: 9,
12 n 50 mon.% As 1 NOCTponTb COOTBETCTBYHOLLME KpUBbIE OxnaxaeHus. Kakne maccol Ag
n As noTpebytoTcs Ans npurotToBneHnsa 3r 3BTEKTUYECKOro crnaea?

12.MpoaHanuanposatb T-x gnarpammy. OnucaTb ha30Bble NpeBpaLLeHns 415 COCTaBOB: 22,
48,5 n 60 mon.% Na 1 nocTponTb COOTBETCTBYIOLLME KpUBbIE OoxnaxaeHnsa. Kakue macchl
Bi n Na notpebytotca ana npurotoBneHmsa 3r 3BTEKTUYECKOro cnjiaBa?

13.MpoaHanuanposatb T-x gnarpammy. OnucaTb ha3oBble NpeBpaLleHus s coctasos: 20,
40 n 60 mon.% Ba u nocTpontb COOTBETCTBYOLLME KPUBbIE OxNaxaeHnsa. Kakme maccol
Ba n Na noTtpebytotcs anst npurotoBneHnsa 3r aBTEKTUYECKOro crniasa?

14.TpoaHanuanpoBaTtb T-X guarpammy. OnncaTb pa3oBble NpeBpaLeHnsa ans coctasos: 20,
50,5 n 60 mon.% K 1 nocTpouTb COOTBETCTBYIOLLMNE KpUBblE OxNnaxaeHns. Kakne maccol K
n Cs notpebyroTca Ana npurotToBneHns 3r KOHIPY3HTHO MaBALWErocs TBEpAoro
pacTtBopa?

15.TpoaHanuanpoBaTtb T-x guarpammy. OnncaTtb (pa3oBble NpeBpaLleHns Ans cocTaBoB: 22,
50 1 66,67 mon.% Na 1 nocTpouTb COOTBETCTBYIOLLME KPUBbIE OXNnaxaeHnsa. Kakme maccol
Na wn Cs notpebyorca AN NpUroTOBREHMA 3I  WHKOHTPY3HTHO nnaBALlencs
npomMexyToyHoun ¢asbl?

16.MpoaHanuanpoBaTtb T-x auarpammy puc. 1. OnucaTb pa3oBble npeBpalleHua Ons
coctaBoB: 10, 23 n 30 mon.% Li, NnOCTpoMUTb COOTBETCTBYIOLLNE KPUBbIE OXSaXOEeHUS.
Kakune maccel Mg 1 Li notpebytotcs ans npurotoBneHns 3r KOHrPyaHTHO MiaBsLWwerocs
TBEpPOOro pacTeopa Ha OCHOBE NUTUA?
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17.MpoaHanuanpoBatb P-T gmnarpammy yrnepopa. B kakmx ycrnoBmssiXx MOXHO MpOBOAMUTL
BblpalLMBaHWe KpUCTansoB anmasa B YCnoBusax, 6MM3knx K paBHOBECHbIM? MOXHO nu
nonyynTb anmas, KOHAEHCUPYS napbl YUCTOro yrnepoga?

18.Mpoananuanposatb T-x gnarpammy. OnucaTb ha3oBble NpeBpaLlleHnsa ana coctasos: 20,
40 n 60 mMon.% Se n NOCTponTb COOTBETCTBYHOLLME KpMBbIE OXNaxaeHunda. Kakme maccol
Sn n Se noTpebytoTca Ana NpuroToBneHus 3r 3BTEKTUYECKOro crnaea, cogepxatlero oba
NPOMEXYTOYHbIX ceneHnaa onosa?

KoMnnekT pa3HoypOBHEBbLIX 3a4a4 U 3a4aHUM Ans TeKyLen atTectaumm no
Teme «PactBopbi»

1. Boluncnute TemnepaTypy KpucTannausauuMm pacTtBopa  MOYEBWHbI
(NH2)2-CO, cogepxatiero 5 r moyeBuHbl B 150 r Bogbl. Kpnockonuyeckas KOHCTaHTa
Boabl 1,86 kr-K/monb.

2. Bbluncnute maccosyto gonto (%) BogHoro pactBopa caxapa Ci2H22011,
3Haf, YTo TemMnepaTypa Kpuctannusauum pactesopa muHyc 0,93°C. Kpnockonuyeckas
KoHcTaHTa Boabl 1,86 kr-K/monb.

3. PactBop, comepxawmn 0,512 r Heanektponmta B 100 r 6eH3ona,
KpucTannuayeTcs rnpu
5,296°C. Temnepatypa kpuctannusauuu 6eHsona 5,571C. Kpuockonuyeckaa koHcTaHTa 5,1

Kr-K/mMonb. Bbluncnure MonapHyo Maccy pacTBOPEHHOMO BELLECTBA.

4. PactBop, cogepxawmn 3,04 r kamdopbl C1oH1s O B 100 r 6eH30na, KUnuT
npm o
Temnepatype 80,714 C. Temnepatypa kuneuus 6Gensona 80, 20C.  Bbucnure
96ynnMoCcKoNMYEeCcKyto KOHCTaHTy 6eH3ona.

5. Boluncnnte maccoByto ponto (%) BOAHOrO pacTtBopa rnvuepuHa
C3Hs(OH)s, 3Hafa, yto atot pactBop kunuT npu 100,39°C. 3B6ynnuockonuyeckas
KoHcTaHTa Boabl 0,52 kr-K/monb.

6. Bbluucnnute MonsapHyt0 Maccy HeanekTponuTa, 3Has, 4TO pacTBop,
cogepxawumn 2,25 r atoro Bewectsa B 250 r Boapl, Kpuctannusyetca npu - 0,279°C.
Kpuckonunyeckasn koHcTaHTa Boabl 1,86 kr-K/monb.

7. Bbluncnute TemnepaTtypy knnenusa 5%-Horo pacteopa HadptanuHa CioHs
[s]
B 6eH30ne. Temnepatypa kuneHus 6eHsona 80,2 C. 36ynnunockonmyeckasl KOHCTaHTa
ero 2,57 kr-K/monb.

8. PactBop, cogepxawmun 25,65 r HekoTtoporo Heanektponuta B 300
(=3
r BoAbl, Kpuctannuayetca npu - 0,465 C. Bbluucnute MondpHy0 maccy
pacTBopeHHOoro Bewlectsa. Kpnockonmyeckas KoHcTaHTa Bogbl 1,86 kr-K/monb.

9. Bbluncnnte KpMOCKOMMYECKYKD KOHCTAHTY YKCYCHOW KUCNOTbI, 3Hasi, YTO
pactBop, cogepxawmn 4,25 r anTtpaueHa CisHio B 100 r ykKcycHOW KUCROThI,
kpuctannuayetcs npu 15,718 C TemnepaTtypa Kpuctannusaumm yYKCYCHOW KUCNOTbI
16,65 °C.

10. Mpun pactBopeHun 4,86 r cepbl B 60 r 6eH30na TemnepaTypa KUNeHUs ero
nosbicunack Ha 0,81°C. CkonbkO aTOMOB COAEPXUT MOSIEKYNa Cepbl B 3TOM pacTBope.
Obynnunockonuyeckas KoHCTaHTa 6eH3ona 2,57 kr-K/monb.

11. CocTaBbTe€ WOHHO-MONEKYNAPHOE U  MONEKYNApHOe  YypaBHEHUS
rMaponu3a, NPoMCXoAasLLero npyu cMmelwmeaHumn pacteopoB KzS u CrCls. Kaxnas us
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B3ATbIX CoOnenm rugponumsyetcs HeobpaTumo [0 KOHUa C  obpa3oBaHueM
COOTBETCTBYHLLMX OCHOBAHUS U KUCIOTBI.

12. K pactBopy FeClz gobasunu cneaywowme Bewectsa: a) HCI; 6) KOH; B)
ZnCly; r)Na2COs. B kakux cnyyaax rugponu3 xnopuga xenesa (lll) ycunutca?
Moyemy? CocTaBbTe MOHHO-MOJSEKYNAPHbBIE YpaBHEHNA rMApPOnn3a COOTBETCTBYOLLMNX
conewn.

13. Kakne u3 conen: Alx(SO4)s, K2S, Pb(NOs);, KCI noasepratoTcs
rmaponudy? CocTtaBbTe€ WOHHO-MOMNEKYNSAPHbIE W MOJSIEKYNSPHbIE  YpaBHEHUS
rMaponn3a COOTBETCTBYWOLWMX cofien. Kakoe 3HayeHne wuMeeT BOAOPOOHbIN
nokazatenb (7<pH<7) pnsa pactBopoB 3Tux conen? Paccuutante KOHCTaHThbI
rMAPONN3a AaHHbIX CONeNn.

14. Mpn cmewmBaHnun FeClz un NaxCOz kaxpgaa u3 B34ATbIX CONen
rmgponuayeTca HeobpaTuMo [0 KOHua C o06pa3oBaHMEM COOTBETCTBYHLUMX
OCHOBAHUSA N KUCNOTbI. Bblpa3aute aToT COBMECTHbIN r'MAPONnN3 NOHHO-MONEKYNAPHbLIM
N MONEKYNAPHbIM YpaBHEHUSIMM.

15. Kakyto cpeny umetot pacteopbl conen NaszPOs, KoS, CuSO4? CocTtaBbTe
WOHHO- MOJIEKYNSAPHbIE M MONEKYNAPHbIE YpaBHEHWs TUApoOnM3a 3TUX conen?
PaccunTtainTe KOHCTaHTbl T’Maponn3a AaHHbIX CONen.

16. Kakune n3 conen: RbCI, Crz(SOs)s, Ni(NO3)2, Na:SOs nopasepratoTcs
rmpponndy? CocTaBbT€ WOHHO-MONEKYNAPHbIE W MOJEKYNSIpHble  ypaBHEHUS
rMaponn3a COOTBETCTBYHOLWNX conen. Kakoe 3HayeHne wuMeeT BOLOPOLAHbIN
nokasateno (7<pH<7) pns pacTBOopoB 3TuUX conen? Paccuntante KOHCTaHTbI
rMaponn3a gaHHbIX COneun.

17. Kakasa 13 pByx conen npu paBHbIX YCNOBUAX B OoOnblUen CTeneHu
nogsepraetca rugponn3dy: NaCOsz unm NaxSOsz; FeClz wunu FeCl2? TNouemy?
CoctaBbTe WMOHHO-MOMEKYNSAPHbIE M MOJSIEKYNSAPHbIE YpPaBHEHUA rMAponm3a 3TUX
conen.

18. Kakas 13 gByx comen npu paBHbIX YCrnoBusix B 6OMnblUen CTeneHu
nogsepraetca rugponudy: NaCN nnu NaClO; MgClz unu ZnCl2? Novemy? CoctaBbTe
NOHHO-MONEKYNAPHbIE U MOMEKYNAPHbIE YpaBHEHWUS TMAPONnN3a COOTBETCTBYIOLLMX
conewu.

19. Kakune n3 conen: KoCOs, FeCls, K2SO4, ZnCl2 noaBepratotcs rugponumsy?
CocTtaBbT€ MOHHO-MONEKYNSAPHbIE W MONEKYNSAPHbIE  YpaBHEHWUS  rmMaponunsa
COOTBETCTBYHOLWMX conen. OnpepennTte 3Ha4YEHNE BOAOPOAHOIO Nokasartens anga aTux
conen (7<pH<7) pacTBopoB 3TMx conen? Paccumtante KOHCTaHTbl TMAPONM3a AaHHbIX
conen.

20. CocTtaBbTe B MOSEKYNAPHOMN U MOSIEKYSIAPHO-UOHHOW hOpMe ypaBHEHUSA
peakuun: a)
CuCL2 + Na2CO3 + H20 —..;
6) FeC13 + HCOOK + H.O — FeOH(HCOO)2 + ...

21.  BbluMCnnUTb KOHCTAHTY rMaponu3a cynbguTta HaTpuUs, CTeneHb rmaponm3a
conm B 0,1 M pactBope u pH pactBopa. Hanuwmte WOHHO-MONEKYNSPHOE WU
MOJEKYNSAPHOE YpaBHEHMNE rmaponmaa cynbputa HaTpus.

22. Bblumcnnte KOHCTaHTy rugponusa opTtodocdata HaTpua. Onpepenure
3HayYeHns BOOOPOAHOrO NokasaTtena pacTBopoB optodocdarta HaTpus; a) 2,4 M n 6)
0,1 M? Onpepenute cTeneHb rugponusa. HanuwuTe WMOHHO-MOMEKYNSpHOE W
MOJIEKYNIAPHOE YpaBHEHNe rmaponu3a optogocdaTa HaTpus.
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KoMnnekT pa3HoypOBHEBbLIX 3a4a4 U 3a4aHU Ans TeKYLEen atTectaumm no
Teme «KomMmnnekcHble coeanHeHns»

1. Onpepennte 3apsan KOMMIEKCHOrO WOHA, CTeneHb OKUCIIEHUA U KOOpAUHAUMOHHOE
yncno kKomnnekcoobpasosatensa B coeauvHeHusx [Cu(NH3)4]SOas, Ko[PtCls], K[Ag(CN)2].
Hanuwwnte ypaBHeHuMs guccoumaumm aTux CoegmHeHnin B BOAHbIX pacTBoOpax.

2. CocTtaBbTe KOOPOVHAUMOHHblE (OpPMyIbl CReaylwmx KOMMMEKCHbIX COeAnHEHUN
nnatuHbl: PtCls-6NH3; PtCls-4NH3; PtCls-2NH3 KoopanHaumoHHoe yucno nnatuHbl (IV) paBHO
lwecTn. Hanuwunrte ypaBHeHWe auccoumaumm 3TuX coeMHeHn B BOAHbIX pacTBopax. Kakoe us
COeanHEeHN BNAETCA KOMMIEKCHLIM HE3NEKTPOSIMTOM?

3. CoctaBbTe KOOpPAMHALMOHHbIE (DOPMYJSibl CrEAYIOWNX KOMMMEKCHbIX COoeauHEeHWN
kobanbta: CoC13:6NH3; CoC13-5NH3; CoC13-4NH3. KoopauHaunoHHoe uncno kobanbta (ll1)
paBHO wWecTn. HanuwuTe ypaBHeHNs avccoumaumm 3Tux coeaMHeHN B BOAHbIX pacTBOpax.

4. CocTaBbTe KOOpPAMHALMOHHbIE (POPMYNbl CReayrWmMX KOMMEKCHbIX COeOUHEHWN
cepebpa: AgCI-2NH3; AgCN-KCN; AgNO2:NaNO2. KoopanHaunoHHoe 4mucno cepebpa paBHO
ABYM. Hanuwute ypaBHeHuA guccoumaumm aTux CoeanHeHni B BOAHbIX pacTBOpax.

5. N3 couyeTaHuns yactuy Co3*, NHs, NO- 21 K* MOXHO cOCTaBUTb CEMb KOOPANHALIMOHHbIX
dopmMyn KOMMNEKCHbIX coeanHeHnn kobanbTta, ogHa 3 KoTopblx [Co(NHz3)s](NO2)3. CocTaBbTe
dopMynbl APYrMx LLIECTU COEOUHEHUA U HanUWKTE YpaBHEHUA WX AMCCoLMaLMM B BOAHbIX
pacTBopax.

6. M3 coyeTtaHua yactuy Cr3*, H2O, Cl- n K* MOXHO cOCTaBUTb CEMb KOOPAMHALMOHHbIX
dopMyn KOMMSIEKCHbIX cOoeAuHeHun Xpoma, opaHa u3 KoTopbiX [Cr(H20)6]C1s. CoctaBbTe
dopmMynbl APYrMx LIECTU COEOUHEHUN U HaNULWKTE YpaBHEHUA WX AMCCOLMaLMM B BOAHbIX
pacTBopax.

7. Hanuwmnte BblpaxeHust ana KOHCTAHT HECTOMKOCTU KOMMMeEKCHbIX noHoB [Ag(NH3)2]*,
[Fe(CN)e]*, [PtClg]>. Yemy paBHbl cCTeneHb OKUCHEHUS U KOOPAMHALMOHHOE YUCNO
KomMnnekcoobpa3oBaTenemn B 3TUX MOHAX?

8. Hanuwwute BblpaxeHusa Ans KOHCTaHT HECTOMKOCTM CreAYLMX KOMIMIIEKCHbIX NOHOB:
[Ag(CN)2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Has, 4To OHM coOTBETCTBEHHO paBHbl 1,0-1021; 6,8:108;
2,0-10""" ykaxuTe, B KakoM pacTBope, coAepXalleM 3TW WOHbl, MpU paBHOW MOSSPHON
KOHLeHTpaumm noHos Ag* 6onblLue.

9. Mpu npnbaenenumn pacteopa KCN k pactBopy [Zn(NH3)4]SO4 06pa3yeTtca pactBopumoe
komnnekcHoe coeguHeHne Ko[Zn(CN)s]. HanuwmTte MonekynsipHOe M MOHHO- MOSIEKYNApHoe
ypaBHeHus peakumn. KoHcTaHTa HecToMKocTu Kakoro uoHa: [Zn(NH3)4]2* wnm [Zn(CN)4]2,
6onbLue? MNoyemy?

10. KOHCTaHTbl HecToMKocTM KommnekcHbix KoHoB [Co(NHa3)e]3*, [Fe(CN)e]*,
[Fe(CN)g]*> cooTBeTCTBEHHO paBHbl 6,2:-10-36; 1,0-10-37; 1,0-10-44. Kakoi U3 3TUX MOHOB SAABMSIETCA
6onee NpoYHbIM? HanuwuTe BbipaxXeHUsa ANa KOHCTAHT HECTOMKOCTU YKa3aHHbIX KOMMIEKCHbIX
NMOHOB U POPMYIbl COEOUHEHUN, COAEPXAaLLUX 3TU UOHDI.

20.2 NMpomexyToyHasa aTTrectaums

MNpomexyToyHas aTTecTauus No AUCLUMNIMHE OCYLUECTBMSETCA C MOMOLLbIO CreayoLmx
OLLEHOYHbIX cpeacTB: cobecefoBaHMeE NO 3K3aMeHaUMOHHbIM bunetam (no bunetam K 3a4eTy)

MepeyeHb 3adaHuli, mem peghepamos, mem npezeHmauyul, Kypcosbix, 00Knados, mpebosaHusi K
npedcmassieHuro nopmabosuo, 80rPOCO8 K IK3aMeHy (3ademy) u nopsi0ok chopmuposaHusi KUM

OnwncaHne TexHONornM NpoBeaeHNs

TpeboBaHUA K BbINOMHEHWNIO 3aaHUIA, LUKanNbl 1 KPUTEPUN OLLEHMBAHNSA

Cm. ©OC MPUNMOXEHNA
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