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YTBEPXOAKO
3aBegyowmin kaegpomn

Obuweli u HeopeaHu4YeckoU xumuu

30.06.2021 r.

PABOYASA NPOrPAMMA YYEBEHOW OUCLUUMNNUHbBI
B1.0.10 — HeopraHnyeckas xumus

1. Kog u HaumMeHOBaHMe HanpaBleHus noaroToBku/cneymnanbHOCTU:

04.03.01 Xumug (npoduns "MpuknagHasg xumua").

2. Mpodunb nogroTroBku/cneumannsaymsa:
«MNpUKNagHas XumMmna;

3. KBanudukaumsa BbinyckHuka; bakanasp
4. ®opma obyueHus: OuyHas

5. Kachegpa, oTBevarLwan sa peanmsaumo QUCLUNIIUHDI:

Kadeapa opraHM4eCKOn XMMunm

6. CocTtaBuTEnu nporpamMmmbi:

3aBpaxHoB AnekcaHap KOpbeBuY, JOKTOP XMMUYECKUX HAYK, AOLEHT

7. PekomeHpgoBaHa: HMC xumunyeckoro cakynbteTta BIY «17.06.2021», npotokon Ne5.

8. YuebGHbIn roa: 2021/2022 CemecTtp(bl)/TpumecTp(bl): 1, 2



9.llenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenb gucumnnuHbl — nokasaTb pofib HEOPraHMYEeCKoNn XMMUK B CUCTEME HayK, AaTb
- NpeacTasrnieHne 06 OCHOBHbIX CBOMCTBaX U MeTogax UccnegoBaHus HEOpraHU4YeCKMX CoOeaANHEHUN,

- Hay4MTb UCMOMb30BaTb 3fIEMEHTapHbI 6a3nc 3aKOHOB M MOHATUMI PU3MYECKON XUMUKN (OOLIYHO STOT
6asnc HasbiBaeTcsl obLien xmmmen), 4YTo HeobxoaMMo AN YCBOEHMS U MHTepnpeTauun yrinybneHHbIx
3HaHWW NO ApyrMMm pasgenam xumunn. Kpome Toro, B Lienv ANCUmMninHbl BXOAUT

- (hopmmpoBaHMe y CTYAEHTOB-XMMWKOB MNpeAcTaBreHns o6 OCHOBax M OCOBEHHOCTSAX KaK LUMPOKO
NCnonb3yembix, Tak 1 cneungunyecknx cnocodbax CMHTE3a HEOPraHNYeCKNX BELLECTB; Cnocobax OunCTKM
COEQMHEHWUI W MONyYeHNs BELLEeCTB 0CODO0M YNCTOThI.

3apaum yye6HOM AUCLUNIUHDI:

- U3ydeHne OCHOBHBbIX 3aKOHOB TeopeTnYeckon (oM3nyeckon) XumMum;

- hopMmpoBaHmMe MOHMMaHUA CBONCTB 3fIEMEHTOB U 0Opa3yeMbiX UMW COEQMHEHUN Ha OCHOBE
nonoxeHun obwen xumumn. B ocHoBy nonoxeH [lepMoanyeckmii 3aKkOH, Kak OCHOBa XMMWNYECKOW
cuctematukn. PaccmaTpmBaeTcs Knaccudukaums XMMUYECKUX 3NEeMEHTOB, MpPOCTbiX, OUHAPHbIX W©
CMNOXHbIX XMMUYECKNX coeanHeHni. [laeTca obuan xapaktepucTmka rpynn anemeHToB epunognyeckon
cucteMbl. M3yyaloTca OCOBEHHOCTU XMMUU  KOHKPETHbIX 3f1eMEHTOB M UX Hambonee BaXHbIX
coeavHeHun. Cepbe3Hoe BHUMaHWe yOenseTca XMMUM PafvMOaKkTMBHBIX W CMHTE3UPOBAHHbIX
aNeMeHTOoB. YAensetcs BHUMaAHWE WU3YYEeHUIO MNyTen pas3BUTUS HEOpraHM4eckom Xumuu, npobneme
NoSTly4eHUs1 HOBbIX HEOpraHU4YecKnx BELLeCTB C 3apaHee 3afjaHHbiMW CBOMCTBaMW (MONYNPOBOLHWUKM,
HeopraHu4eckme nonumepbl 1 T.n.).

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 NNMaHUpyeMbIMU pe3yribTaTaMM OCBOEHUSA obGpa3oBaTesfibHOM
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
coOoIeHIEM coOmoeHIeM HOPM | XMMWYECKOro 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 MpueMamy 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 [IpoBogutr  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  BewlecTB  (MfOTHOCTMH,
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/ICTABIAT 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 npeseHTaumnen.
MHUCbMEHHON 6.2 IIpencrasnser Bnapethb: anemMeHTapHbIMU 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 COOOIIIECTRBE.
6.4. l'oToBUT mpe3eHTanuO0 1O

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




12. O6bemM gucuMnuHbI B 3a4eTHbIX eanHuuax/yac — 540/14.

Popma NpOMEXYTOUYHON aTTeCTaLMUM(3avem/sxk3ameH) IK3AMEH

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKocTb
Bug yyebHor paboTbl Bcero 1 Mo celvlechpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 304 152 152
Jlekumm 50 50
_ npakTuyeckme
B TOM AMCne: I haGopatopHble 204 102 102
CamocTosTenbHas pabora 128 64 64
B ToMm uncne: kypcoBas paborta
dopma NPoOMEXYTOYHON aTTecTaumu: 72 36 36
(ak3ameH — 72 yaca)
NToro: 504 252 252
13.1. CogepxaHne gUCUUNIINHLI
n/n Peanusauus
HavnmeHoBaHue pasaena
ONCUMNIUHBI C
pasgena CogepxaHue pasgena AMCUUNIUHBI NOMOLLbH0
ONCLMNIUHBI o
OHNamnH-Kypca,
QYMK*
1. NNekuun
1.1 | BBepgeHue dopMbl cyLLleCTBOBaHNS MaTtepumn. Xumuyeckas gopma https://edu.vsu.ru/
OBWXeHUs1, ee ocobeHHocTn. OnpeaeneHme xumnn. 3agaym course/view.php?
xummn. O6LLast XMMus — TeopeTU4ecknin PyHOAMEHT XMMUYECKON id=11068#section
Haykn. XMMUYEeCKUN U PU3NKO-XUMUYECKNA MeTO bl -2
nccrnegoBaHus.
1.2 | Xumuyeckasa ATOMHO-MOMeKkynsipHasa Teopus. XuMmnyeckun anemeHT. [pocTtoe
amomucmuka Bewectso. AnnoTponus. [as3oBble 3aKkoHbl. Yncno Asoragpo.
Monb. MonsipHast macca. CoBpemMeHHas Xumu4yeckasi aToMUCTUKa.
ATOM, Monekyn, kpuctann. MonekynspHas u HeMoneKynspHas
¢dopma kpuctanno. [loHATME O ha3e — HoOcUTENe CBOWCTB
BELleCTBA B  KpUCTanmnax  HEMONEKYNSAPHOW  CTPYKTYpbI.
Xumnyeckoe coeguHeHune. CTpyKTypHble OpPMyrbl MOMEKYN U
KpUCTanmoxumMmn4eckoe CTpoeHune BellectBa. CTexnomeTpuieckmne
3aKOHbl M UX COBpPeMEHHas TpakToBka. CoegMHEHMST MOCTOSHHOMO
N nNepemMeHHOro coctaBa. KpucTannoxmmuyeckoe CTPOEHME U
cBoncTBa BellecTBa. [MoHATME O pedbekTax KpucTanmmyeckom
CcTpyKkTypbl. OBnacTb romMoreHHocT a3 NepemMeHHOro cocTaBsa.
JanbToHngpl 1 6epTonnuasl.
1.3 | Xumuyeckas OcCHOBbI TEPMOXNMUK. K30 - U IHOOTEPMUYECKNE peakumnn. 3akoH | https://edu.vsu.ru/
mepmoduHamuka | JlaByasbe-Jlannaca. 3akoH [ecca. AQAMTUBHOCTB TeMmoBbIX | course/view.php?
achbhekToB B MHOroctaguiHbiX npoueccax. TepmoamHammnyeckue | id=11068#section
CUCTEMBI: U30NMPOBAHHbIE, 3aKPbIThble, OTKpbITble. V306apHblie u | -6
N30XOpHbIE MpoLecchl. TepMoaMHamMmmuyeckass 1 TepMoxummnyeckas
cucTeMbl 3HaKoB. PyHKUMM COCTOSHWS. BHYTpeHHAs aHeprusi u
SHTanbnNuea. HTanbNWHbIE Anarpammbl. Tennota u pabota, ux
B3aMMOCBS3b. 1-0€ Havyano TepMOoAMHaMUKU. 3aKOH COXpaHeHWUs
aHeprun. Kputepuii HanpaBfeHHOCTU XUMMUYECKOro mnpoLecca.
MpuHumn Beptno-TomnceHa, e€ro OrpaHUYEHHOCTb. JHTPONUS
cUCTeMbl. 2-0e Hadano TepMoauHamuku. PocT aHTponun —
KpUTEPUIN HanpaeneHusi npoLecca B M30NMPOBAHHbLIX CUCTEMaX.
Cratnctnyeckass WHTepnpeTaums aHTponuu. [BwkKywas cunia
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npoLecca B 3aKpbITbIX CUCTEMAX. SHTANBNUAHBLIA U 3HTPOMMUIAHBIN
dakTtopbl. CBobogHass sHeprusa mbbca, ee yMeHblUeHME Mpu
CaMonpomn3BOSIbHbIX npoueccax. CsobogHas 3Heprusi
lenbmronbua. CraHgapTHas cBobogHas  aHeprus.  Mepa
yCcTOM4mMBOCTU coeamHeHus. CBobogHasa M cBsA3aHHas 3JHeprus.
MakcumanbsHasa paboTa, coBepLleHHas CUCTEMOWN.

1.4

XumMmmnyeckas
KMHEeTUKa

CkOpoCTb M MexaHusM XuMumyeckon peakumm. CKopocTb U
KOHLIEHTpauusa pearupyromx BewecTB. 3akoH [AeWUCTBYIOLLMX
macc. MonekynapHocTb peakumn. Nopsagok peakumm n MexaHusm
npouecca. Jlumutupyrowias cragnus MHOMOCTaOUNHBIX peakumu.
CkopocTb peakumu 1 TemnepaTypa. PacnpegeneHue monekyn no
aHepruam  (Makceenn, bBonbumaH). O3Heprnss  akTMBauumu.
AKTMBHbIA KOMMeKC. YpaBHeHNe AppeHuyca. DHepretTudeckui u
3HTPONUNHBIN YneHbl ypaBHeHUs. Katanns. Katanmnsatopsl.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-3

15

Xummnyeckoe
paBHOBeCUe

O6paTtumble n HeobpaTumble npouecchl. CBs3b 06paTu-MoOCTh C
paBHoBecmeM. WcTuHHOe W noxHoe paBHoBecue. Kputepun
yCTaHOBNEeHnss paBHoBecus peakumn. CBA3b KOHCTaHTbl U
cBobogHoM aHeprum Mb6ca. PakTopbl, BAMSAIOLNE HA NONOXEHNE
pasHoBecus. MpuHumn Je-lWatenbe. NeTepodasHbie paBHOBECUS.
[daBneHve  HacbllweHHoro napa. [lpoueccbl  ncnapeHus,
cybnumaummn, kuneHus, nnaenexHus. Paszosas gmarpamma BoAbl.
MpaBuno a3 [wnbbca. T[loHATME O  TepmoauHaMuke
HepaBHOBECHbIX NPOLECCOB.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-7

1.6

PacTteopbl

TepMoANHAMNYECKUA U KUHETUYECKUA acnekTbl (hopMUpOBaHUSA
pacTBopoB. Cnocobbl BbIPaXEHUS1 KOHLIEHTpauMM pacTBOPOB.
PacTtBopeHne Kak U3MKO-XMMUYECKUIA MNpoLecc. JHepreTuka
npouecca pactBopeHusi. [NoHaTne o6 naeansHoM, pa3baBneHHOM
W peanbHOM pacTBope. YcrnoBus paBHOBecus (a3 — paBeHCTBO
XUMUYECKUX NOTEHUMaroB.

Teopus anekTponuTuyeckon guccoumnaumm. CteneHb 1 KOHCTaHTa
avnccoumaumn. 3akoH pasBegeHuss OctBanbga. OCHOBbI Teopuu
CUMbHBIX 3MNEeKTPOonMTOoB, 0bpasoBaHue MOHHbIX nap. Kaxywasacs
cTeneHb Anccoumnaumn. AmdoTepHble 3NEKTPONUTHI.
Ovccoumaumss  MHOFOOCHOBHBIX — KWUCIOT, MHOTOKUCITOTHbIX
OCHOBaHuin, conen. CoBpeMeHHbIe TEOPUU KUCITOT M OCHOBaHWUN.
ConbBocucteMbl. [1poTOHHass M anekTpoHHas Teopun. WoHHoe
npounsseneHne BoAabl. BopopodHbln nokasaTenb. KucnoTtHo-
OCHOBHble UMHAUKATOpbl. VOHHbIE B3aMMOOENCTBUS B XKUOKUX
pactBopax. ObmMeHHble peakunn mexgy noHamu. ObpaTumbie K
HeoOpaTuMble npouecchl. PeakumMm HeWTpanusauum n rugponmsa.
CreneHb 1 KOHCTaHTa rugponusa. lNpoussegeHne pacTBOPUMOCTMU.
OnekTponua pacnnasoB 1 BOAHbIX pacTBOpPOB conen. NHepTHble 1
akTMBHble anekTpoAbl. [loTeHuman pasnoxeHus. fBneHue
nepeHanpsbkeHns.  3akoH  Papages.  SneKkTpoxumuyeckas
Koppo3us meTannoB. TeepAable pacTBopbl. [BMXywas cuna
0o6pa3oBaHMsA TBEpAbIX pPacTBOPOB. Tunbl TBEPObIX PacTBOPOB.
TBepable pacTBopbl  3amelleHus. YcnoBusi  obpasoBaHus
HeopraHMyecknx TBepAblX pacTBOpPOB 3amelleHus. [lpoueccol
ynopsigjodeHMss B TBepAblX pacTBopax. TBepable pacTBOpbI
BHeApeHus, BbluMTaHuA. PacTBopbl TBepable, Xuakue U
razoobpasHble. OnpegeneHne pacTBOPOB KaX4Oro0 KOMMOHEHTa B
COCYLLECTBYIOLWNX (hasax.

Kuakue pacTBopbI. Mpypopa Xungkoro COCTOAHUA.
KonnuraTuBHble cBOWCTBA wAeanbHbIX pacTBopoB. [laBneHuve
napa. 3akoH Payns. Kpuockonua wn abynnuockonms. Ocmoc.
OcmoTnyeckoe gaeneHue. 3akoH BaHT - Nodhda.
OKncnuTensHO-BOCCTaHOBUTENbHBIE  peakunn. HanpaBneHHOCTb
npoLeccos, CBSA3aHHbIX c nepepaven 3MNEKTPOHOB.
OneKkTpoXnMU4eckun pag HanpsbkeHun. PaBHoBecue Ha rpaHuue
meTann - pactBop. CTaHgapTHble 3neKkTpodHble MoTeHumansl U
cBobogHaa aHeprusa mb6bca. OC ranbBaHMYECKOro afieMeHTa.
YpaBHeHve HepHcTta. MeToapsl ypaBHuBaHua OBP: anekTpoHHOro
6anaHca, MeTo nonypeakumn.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-9
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1.7.

OnemeHTapHble
npeacTaBneHus
O CTpOeHun
aToma u
COCTOSIHUM
3NEKTPOHOB B
atome

PassuTtue npeacrtaBneHumn o CTpoeHmn atoma. BonHoBasa npupoga
anekTpoHa. BonHoBas dyHKUMS W BOMHOBOE ypaBHEHWE.
PagnanbHas v yrnoBas COCTaBMSIOLWIME BOJSIHOBOW (OYHKLMW.
OHeprusa, pasmep W HanpaBneHHOCTb 3NEKTPOHHbIX 06rakos.
KBaHTOBbIE YMCnAa.

MHOroanekTpoHHble aTombl. [MpuHUMNBLI 1 NpaBuna 3anofiHEHUs!
3NeKTpoHaMM aToMHbIX opbutanei. [lpuMHUMN  MWHUMaNbHON
sHeprun, npuwHumn [aynu, npasuno [yHga. CoBpemeHHas
TpakToBKa NepUOANYECKOro 3aKoHa. 3aKOHOMEPHOCTU N3MEHEHMS
OCHOBHbIX MapaMeTpoB aTtoMa (aTOMHbIX paguycoB, 3HEpPrun
MOHM3aUMM U CPOACTBA K IMEKTPOHY) B nepuodax W rpynnax.
3HavyeHne NepnoamMyeckoro 3akoHa.

1.8.

Teopusa
XUMUYECKOWN
CcBA3N

PasBuTne npeacraBneHuMin 0 XMMUYECKOW CBSA3W. BamneHTHoCTb 1
cteneHb okucneHusi. OCHOBHbIE XapaKTEPUCTUKN XUMWYECKOMN
cBa3n. deHoMeHornormyeckne Teopun WMOHHOW U KOBaneHTHOW
ceasm (Koccenb, Jlbiouc). MoHHas cBA3b M ee CBOMCTBA:
HanpaBfEHHOCTb U He HacblWaeMocTb. Moaene «4MCTON» MOHHOW
CBA3M B TBepAom Tene. [penmMyLLecTBEHHbIN BKNag MOHHON CBA3M
1 KOOPAMHALMOHHbIE YNCNa aTOMOB B MOHHbIX KpUcTannax.
KoBaneHTHas cBs3b. BonHoBas npupoga KkoBaneHTHOW CBSA3M.
MeToan BaneHTHbIX cBA3eW. HanpaBneHHOCTb, HacbiWaemMoCcTb 1
nonapm3yemMocTb KoBaneHTHoW cBsa3W. BonHoas npupoaa
KOBaneHTHON CBA3N. MeTtopa BaneHTHbIX CBA3eN.
HanpaBneHHoCTb, HacbILLaeMoCTb n nonsapmn3yemMocTb
KoBaneHTHon cBA3n. KoopAuHaUWOHHbIE 4YUCha B KOBanNeHTHbIX
Kpuctannax. Crnocobbl MepeKpbiBaHWs 3MEKTPOHHbIX 0OMaKkoB.
KpaTHble cBsaau.

Metog  BaneHTHbix  cBA3en. MexaHusmbl  0bpasoBaHus
KoBaneHTHoW cBA3W. [uMbpuaHble BOMNHOBbIE YHKUMKU. Tunbl
mbpuamsaumm n reomeTpus Morekyn. [JOHOPHO- akuenTOpHbIN
MexaHu3M o00pa3oBaHMsa KOBaneHTHOW cBA3WM. MakcumanbHas
BaneHTHOCTb (koBaneHTHOCTb) 3N1eMEeHTOB. MonsipHoCTL
KOBaneHTHOW CBA3W M Monekynbl B Uenom. AunonbHbIA MOMEHT.
HepocTaTkn MmeTofa BaneHTHbIX CBA3EN.

MeTtog MonekynsipHbix opbutanen. [NpubnmxeHne JIKAO.
OHepreTuyeckne  gmarpammbl  MPOCTEWLUMX  FOMOSIAEPHbIX
MoneKkyn, oOpa3oBaHHbIX 3nemeHTamu 1 KM 2-0ro MNepuooB.
Mopsagok  cBSA3M,  MarHUTHble M ONTUYECKMe  CBOWCTBA.
OHepreTvyeckme  guarpammbl  MNPOCTENWIMX  reTeposiAepHbIX
monekyn (HI', H,O, NHy).

BogopoaHas CBA3b. Mpupopa ee obpaszoBaHus.
MexmonekynspHasi U1 BHyTPUMOIEKYNsipHasi BOOOPOAHAA CBA3b U
ee BNMsiHMe Ha cBoncTBa Mornekyn. Cunbl BaHn- gep- Baanbca.
OpueHTaunoHHoe, WHAOYKLMOHHOE n ONCNEePCUOHHOE
B3aMMoencTBme.

MeTannuueckad cBs3b W ee npupoda: MHOMOLEHTPOBOCTb,
aedununt n obollecTBneHne aNeKTPoHOB B Kpuctanne. CBoicTea
MeTannmMyeckon CBS3M: HeHanpaBfeHHOCTb U HeHachILaeMOoCThb.
PaamepHbii dakTop " KOOpAMHAUMOHHbIE  4uMcna B
MeTannuMyecknx kpucrtannax. [noTHble U NAOTHENLMEe YNakoBKM
aToMOB B MeTannudecknx kpuctamnax (OUK, TUK, TTTY).
KoBaneHTHO- MeTannunyeckasi CBa3b B NepexogHblX MeTannax

1.9.

KomnnekcHble
coeNHeHus

CoBpeMeHHble  MNpeAcTaBfeHnss O  XMMWYECKOM  CBA3M B
KOMMMEKCHbIX  coeauHeHusx. MeTog  BaneHTHbIX — CBSA3eW,
BO3MOXHOCTM  MeToda. Teopusi  KpUCTamnnu4yeckoro  morns.
CummeTpusa d-opbutanen. OHepretTmdeckoe pacuienneHve d-
opbutanen B OKTasgpu4YeckoMm, KBagpaTHOM U TeTpasgpuyecKkoM
none nNUraHAoB. OHEPrUs pacluennieHns U SHeprus cnapuBaHus.
MarHuTHble M ONTUYECcKMe CBOWCTBA KOMMMEKCOB M NO3WLMU
Teopum Kpuctannuyeckoro nons. [loHATMe o Teopum nons
nvrangos.  (MeTod  MOMEKynspHbIX opbutanen). 3aceneHue
SMNEeKTpOHaMW  3HEPreTUYECKMX YPOBHEN B  OKTa34pUyecKuX,
TeTpasapUHecKnx 7 NNOCKOKBaAPaTHbIX KOMMreKcax.
CnekTpoXuMNYECKUA psa U pP-CBA3bIBAHWE NNUraHAOoB.




1.10

Mepuoanyeckun
3aKOH KakK
OCHOBa
XUMUYECKON
cucteMaTuKkm

OTanbl pasBUTUS MEPUOLMYECKOro 3akoHa. [lepuogunyeckas
cuctema kak matpuua. [MpyvHUMN MHBAPWAHTHOCTM MONOXEHUS
anemeHTa. lNMeproabl 1 rpynnbl. [pynnoBas U TMNoBasi aHanorus.
Tunudeckne anemeHTbl. [lonHble W HEMOMHbIE 3NEKTPOHHbIE
aHanorn. BTopuyHas W BHYTPEHHAA NEepuoauYHOCTb U UX
nposiBfieHne B  U3MEHEeHusAx opbutanbHbIX paguycoB MU
noTteHuunanos MOHU3aLMN. "opu3oHTanbHas aHanorus.
[uaroHanbHas aHanorus. Knaccudmkaums XUMUNYECKNX
3NEMEHTOB MO TUMY M 3aCENeHHOCTU 3MEKTPOHHbLIX opbuTanen.
MonygnuHHasa 1 aAnuHHasi opMbl MEPUOLUHECKON CUCTEMDI.

1.12

MpocTble
BeLlecTBa Kak
roMOaTOMHbIe
coeuHeHus

XvMMYeckoe U KpUCTamNOXMMU4YEeCcKoe CTPOEHWe  MpOCTbIX
BewecTB. MeTannbl M HemeTannbl B MEpUOOUYECKOA CUCTEME.
Mpannua LUumHTna. Pusmyeckme CBOWCTBA MPOCTbIX BeLLECTB.
XvmMmuyeckme  cBowcTBa npocTbix  BewecTtB.  Ocobouncrble
BellecTBa. HoBble HanpasneHns B COBPEMEHHOM
MaTepunanoBedeHMn C UCMONb30BaHMEM NPOCTbIX BELLECTB.

1.13

BuHapHble
XMMUyeckune
coefvHeHns

Knaccudmkauusa OMHapHbIX XUMUYECKNX COEINHEHUI.
N30anekTpoHHble pagbl. VIsameHeHne xapaktepa C€BA3M M Tuna
KPUCTanM4eckon  CTPYKTYpPbl B W303MEKTPOHHbIX  psidax.
MocToAHCTBO M nepeMeHHoCTb coctaBa. Okcuabl. BogopogHbie
coeanHeHnus. ManoreHnapl. MNHukToreHnapl. Kapbugbl, cunuuunapl,
6opugpl. lHTepmeTannmyeckne coeanHeHus.

1.14

CrnoxHble
XUMuyeckue
coeiuHeHus

CnoxHble  xumudeckne coegumHeHus. WIx  knaccudmkaums.
M'mapokcnabl Kak XapakTepuctuyeckme coeIHeHus.
CoBpeMeHHasi KoHUenuust oopMynbHOIO cocTaBa rMapoKCUOOB.
KncnoTHo - OCHOBHble cBoKncTBa. AMMOTEPHOCTbL MAPOKCUAOB.
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE ~ CBOWCTBA  MMOPOKCUOOB.
Conu KMCnopoaocoaepalinx KWCIOT. KomnnekcHble
coeINHeHns.

1.15

Bogopoa, Boaa,
OvHapHble
BOAOPOAHbIE
coefvHeHns

Bopopoa. YHukanbHOe MofioxeHne BoOOpOAa B MEpMoauyeckon
cucteme. WM3otonbl Bopopoaa. ATOMapHbIA U MOMEKYNSAPHbLIN
Bogopod. Pduamdeckne U XUMUYECKME CBOWCTBA BOAOPOAA.
Mmopuabl 1 BoAopoAHble coeuHeHust aneMeHToB. [lonyyeHue
Bogopoda KomnnekcHble coeAuHeHusi. CBOWCTBA BoAopona.
Mmppuabl 1 BoAopoAHble coeauHeHust areMeHToB. [lonyyeHue
Bogopoaa KomnnekcHble coeanHeHuns. Boaa.

1.16

OnemMeHTbI
| rpynnel MC

OcobeHHocTn nutusa. [MpupodHble COEaVHEHUsT U MONYYEHWUs.
dusmdeckne M XMMUYECKUe CBOWCTBA. XapakTepucTunyeckue
coeanHeHusa nutuda. CoeaMHeHUa NUTUS ¢ ApyruMu HemeTannamu.
Conu kncnot. MeTtannoxumnsa. Xapaktepuctuka anemeHToB | A -
rpynnbl. [MpupodHble CcOedVHEeHUs U MOMyYeHue  LLEenOYHbIX
MeTannos. dusmnyeckne " XUMMYeckne CBONCTBA.
Xapaktepuctuyeckue coeguHeHuns. CoeguHeHuMss C  Opyrumu
HemeTannamm. Conun KMcrnopogocoaepaLumx KUCNoT.
MeTannoxumus.

Xapaktepuctnka anemeHtoB | B - rpynnel.  [NpupoaHbie
coefuHeHMs 1 nonyyeHme metannos. Pusmyeckme n xummuyeckne
CBOMCTBa. XapakTtepuctmyeckne coeavHeHus. CoeguHeHus C
HemeTannamu. Conu Kncnopogocoaepatimx KNCNoT.
MeTtannoxumus

1.18

AnemMeHTbI
Il rpynnel MNC

OcobeHHocTn 6epunnus. MNpupogHble CoeaUHEHUS U NOMyYeHKe.
dusmnyeckune 7] XUMUyeckmne cBOWCTBA Gepunnus.
XapakTepuctunyeckme coegmHeHus. CoeanHeHnst ¢ HemeTannamum.
Conn  kucnopogo-cogepXawlmMx  KMCMOT U KOMMMEKCHble
coeguHeHus. Metannoxumns 6epunnums.

OcobeHHOCTM XMMUM  MarHus. Pdusmyeckme U  XUMUYECKME
CBOWCTBA. XapakTepuctmyeckme coeanHeHus. [BOWHble conu.

LLeHnTbl. Komnnekcsl. CoeguHeHus c HemMeTannamu.
MeTannoxumMmms marHus.
Xapakrepuctuka 3MEMEHTOB nogrpynnbl Kanbuus.

Xapaktepuctuieckme coeguHeHus. Conm KMCNopoaocoaepKaLLmx
KWUCMOT 1 KoMmnnekcbl. MeTannoxumus.

XapakTepuctuka anemeHToB Il B-rpynnbl.  ®usnyeckme u
XUMUYECKUe  CBOWNCTBA. XapaKTepUCTUYECKMe  COedMHEHUS.




CoegnHeHna ¢ HemeTannamu. Conu  KUMCNOpPOAOCOAEpPKALLMX
KUCIOT U KOMMIEKCHbIE COeANHEHUS.

1.17

OnemeHTbl
Il rpynnel MNC

OcobeHHocTM  xumum  Gopa. [MpupogHble coeguHEHUs wn
nonyyenne. ®Pusnyeckne U xumudeckne cBoncTea Gopa.
Xapaktepuctuyeckme coeguHeHnss. BopHble kucnoTel. Bypa.
CoeagnHeHus c apyrumu HemeTannamu. Conu
KMcnopogocoaepalux KACNOT UM KOMMMEKCHbIE COeMHEHUS.
CoeanHeHnsa HU3LWLIMX CTeneHen okucneHns. Metannoxmmus.
XapakTepucTuka 93neMeHTOB noarpynnbl  ckaHgus wun  P33.
MpupogHble coeguHeHUsa u nonydeHne metannos. Pusnyeckue n
XMMWYECKME CBOWCTBA. Xapakrtepuctnyeckne coeauHeHus. Comnu
KucnopogocogepXKalmux KUCIOT U KOMMJIEKCHbIE COEANHEHWSI.
MeTtannoxumus.

1.18

OnemeHTbl
IV rpynnei 1C

Obwasn xapaktepucTtuka anemeHToB |V rpynnbl. OcobeHHOCTH
XuMuu yrnepoga. Yrrnepop B npupoge. Pnsmyeckne n xumum4eckue
CBOWCTBa yrnepoga. Xapakrepuctnyeckme coeguHeHus. Okcugpl
yrnepoga. YronmbHas W TuoyronbHas Kucnotbl. HagyronbHblie
kucnotbl. KapbamuHoBas kucnota. ModesuHa. CoeguHeHus c
apyrmmm Hemetannamu. Cepoyrnepog Uwuan. Linanosogopoa wm
CvHunNbHasa kucnota. [anoreHoumanugbl. LUuanamua. LimaHosas
Kucnota n ee nsomepHole chopmbl. PogaHosogopogd. PogaH.
OCOBEHHOCTU XMMUM  KpemHus. [lpupogHble CcoeauHeHus u
nonyyvyeHne KpemHusa. OPdusmyeckmne ©n XUMUYECKMNE CBOWCTBA
KpemHus. Xapakrepuctuyeckme coeguHeHuns. OKcuabl KpPeMHWs.
KpemHueBble  kucnotbl. CwunaHbl.  [amoreHngbl  KpemHus.
KpemHedTopucToBogopoaHas kucnota. CoeanHeHns ¢ Apyrumm
HemeTannamu. Hutpua kpemHus. MNpocTbie n CRoXHbIE CUNUKaTLI.
Antomocunukatbel. Ctekno. Cutannbl. MeTannoxmMms KpeMHus.
Xapaktepuctuka  anemeHTtoB IV A-rpynnel.  [pupogHble
coeMHeHMs W MOfyyYeHWe repmaHus, onosa M  CBUHUA.
dusmyeckne ” XMMUYECKME CBOMCTBA. XapakKTepucTu-4yeckme
coeguHeHMss M coeduMHeHWs ¢ HemeTannamu.  Comum
KucnopogcoaepXawux Kucnot. KomnnekcHole coeanHeHus.
O6was xapakTepucTuka 3MEeMeHTOB  MOArpynnbl  TWTaHa.
MpupodHble coeAuHeHUs U nonydveHne. dusmyeckne 1
XUMUYECKMe  CBOWCTBA.  XapaKTepuCTUYeckne  COeAUHEHUS.
CoeaunHenna c Hemetannamu. Conu  KMCNOpPOAOCOAEepXaLnxX
kucnot. KomnnekcHele coeguvHeHus. MeTannoxummusi dnemMeHToB
noAarpynnbl TUTaHa.

1.19

OnemeHTbl
V rpynnsl [C

Xapaktepuctuka anemeHToB V rpynnbl. OcobeHHOCTU Xumun
asota. A30T B npupoge u ero nonyyeHue. dusnuyeckue wu
XMMmn4yeckme csoncTBa asoTta. BopopopaHble coeuHeHWs asoTa.
KucnopogHble coegvHeHusi asota. CoeavHeHus € gpyrumu
HemeTannamu. CoeguHeHnNs ¢ meTannamm.

OcobeHHocTn xumum  doccopa. [lpupogHble COeAMHEHMS 1
nonyyeHue. dusmnyeckne " XUMUYECKNE CBONCTBA.
Xapakrtepuctmyeckue coeguHeHus. Okeunapbl docdopa.
docchopcogepkalime KACnoThl U ux conn. CoeanHeHna cocdopa
¢ HemeTannamu.  PoconHntpunxnopug. CoeauHeHns ¢
MeTannamu.

Xapaktepuctuka  anemeHtoB V. A-rpynnbl.  [lpupoaHbie
coeanHeHus u nonydeHue. lNpocTble BellecTBa, uU3ndeckme u
XMMUYECKMe CBOWCTBA. XapaKTepucTu-4Yeckne CoeauHeHUs.
CoeauHeHuns c apyrumm HemeTannamu. Conm
KMCrnopogocoaepawmux — kucroTt.  KomnnekcHble  coefuHeHus.
MeTtannoxumusa.  XapakTepucTuka  SNemMeHToB  noarpynmbl
BaHagus. lMpupoagHble coeauHeHus n nonydeHve. dusunyeckue m
XUMUYECKME  CBOWCTBA. XapaKTepucTuyeckne coefuHe-Hus.
CoeaunHeHnna ¢ ppyrumm  Hemetannamu. «WI»  -coegnHeHus
BaHaaus. Conu kucnopogocoaepXallimx KUCNOT M KOMMIEKCHbIe
coeanHeHus. Metannoxumusa anemeHToB V B-rpynnbl.

1.20

AnemMeHTbI
VI rpynnel MNC

Obuwan xapaktepuctuka anemeHToB VI rpynnel. Ocobas pornb
kncnopoga B xumuu. Kncropog B npupode WM ero nonyyeHue.
O30H. Pn3nyeckme U xmmmdeckne csonctea kmcnopoga. Okcuabl




metannoB. Okcuabl HemeTannos. [lepokcuabl, cynepokcugbl u
o30HuMAabl. Nepokeng Bogopoaa.

OcobeHHoCTM  xumum  cepbl.  [lpupodHble  COeOUHEHUs U
nonyyeHve. ®dusmyeckne ” XUMUYECKME CBOWCTBA  Cepbl.
Xapakrtepuctmyeckue CoeNHEeHMs. Okecuabl. Kucnotsl,
cogepxawme cepy, u mx conn. CoeamHeHus cepbl C APYrMMu
HemeTannamu. Cynbduabl 1 nonucynbguabl  MeTannos.
MonncynbdaHsbl.

Xapaktepuctuka  anemeHtoB VI A-rpynnel.  [lpupogHbie
coeMHeHMs UK nonyvyeHne ceneHa wu Tennypa. [lpocTble
BeLlecTBa, dusnyeckme n XYIMUYECKne CBOWCTBaA.
XapaKTepucTnyeckme COedMHEeHWss W COMM  CeneH — U
Tennypcogepxawmx — KUCHOT. CoegnHeHnss ¢ gpyrumm
HemeTannamu. KomnnekcHble coeguHeHnsi. CoeauHeHns C
MeTannamu.

XapakTepucTuka 3nemMeHToB Moarpynnbl  xpoma. [lpupoaHbie
CoeAMHEHMs U nonyyeHne metannoB. Gusnyeckne n XxMMmmyeckue
CBOMCTBA. XapaKTepuCTU-YeCKMe COeOMHEHMUS: OKCuabl U
rmgpokcugpl. CoeamHeHuss ¢ gpyrumm  Hemetannamu. Conm
KMCnopoacoaepXalmx KUCNOT U KOMMSEKCHble COeAVHEHUS.
KnacTtepbl monubaeHa n Bonbgpama. Metannoxummus.

1.21

OneMeHTbl
VIl rpynnel MNC

Obuwasn xapaktepuctuka anemeHToB VII rpynnbl. OcobeHHOCTU
dTOopa. Odhekt obpaTHoro 3kpaHuMpoBaHus. [lpupoaHble
coefuHeHus 1 nony4veHune gpropa. dropug Bogopoda n dropuapl
meTannoB. CoeanHeHnst hTopa C HeMeTannammu.

OcobeHHoCcTM  xumum  xnopa. [lpupogHble  coeavHeHuss U
nonyyeHne xnopa. ®usmyeckme u XMMUYECKME CBOWCTBA.
Mmaponutnyeckoe OncnponopLnoHupoBaHue. Xapakrte-
pUCTUYECKME COEANHEHMS U CONM XMopCcoaepKaLlmx KACTOT.
XapakTepucTuka anemMeHToB noarpynnel MapraHua. NpupoaHblie
COeAMHEHMS U nonyyeHne metannoB. GUsanyeckne n XMMmyeckune
cBOMCTBA. XapaKkTepucTu-yeckme coefuHeHUss C HemeTannamu.
Conu kncnopogcoaepKaLmx KUCNoT U KOMMIEKCHbIE COEANHEHWS.
MeTtannoxumus.

1.22

OnemMeHTbI
VIII rpynnel MNC

XapakTtepucTtuka anemeHToB VIII rpynnel. AnemeHTs VIIA rpynnbi.
OcobeHHOCTN rennst U HeoHa. NHepTHble M GraropofHble rasbl B
npupoge. ®Pusnyeckme ceoncTBa bnaropogHbix rasoB. Knatpatbl.
BaneHTHO - xMmu4eckue coeguHeHus GraropofHbixX rasoB. Porb
XUMUW ONaropofHbIX ra3oB B pa3BUTUM MEPUOONYECKON CUCTEMBI
0.N. Mengeneesa.

XapakTepucTuka onemeHToB Tpuaabl Xenesa. [lpupogHble
coefuMHeHMs 1 nony4veHue xernesa, kobanbta u Hukens. lNpocTblie
BellecTBa. dusnyeckme " XMMU4eckme cBOWUCTBA.
Xapakrtepuctnyeckne coeguHennsa. KapOoHunbl  anemeHToB
Tpuagbl xernesa. Metannoxumusa. YepHaa metannyprus. YyryHbl n
crtanu.

Xapaktepuctuka  nnatuHougoB.  [lpuvpoaHble  coeauHeHWus,
nonyyeHne v addguHax nnaTtMHoBbIX MeTannos. [lpocTbie
BellecTBa. dusmnyeckne " XUMMUYeCKne CBOMNCTBA.
Xapaktepuctudeckme coegmHeHns. CoeguUHEHNs ¢ HemeTannamu.
Conu kucnopoacoaepalimx KUCNoT U KOMMMEKCHble COeAUHEHNS.
Ponb 1 3HayeHwe nnaTMHOMOOB B CTAHOBIEHUU W pPa3BUTUM
XUMWWN KOMIMIEKCHbIX coeanHeHnn. Metannoxumus.

2. MpakTuyeckune 3aHATUA (HeT)




3. llabopaTopHble 3aHATUSA

3.1

Xummnyeckas
aToMuUCTUKa

OnpegeneHvie MONSIPHOW Macckl HEU3BECTHOIO MeTassa

3.2

Xummnyeckas
KMHEeTuKa

Onpep,eneHme CKOpOCTHU XUMUYECKomn peakuynmn
KOHl_leHTpaLJ,VIOHHOVI n TeMHepaTypHon 3aBUCUMOCTMU.

n

ee

3.3.

Xummnyeckoe
paBHOBeCUe

Xummyeckoe paBHOBECKE U crnocoObl ero cMeLeHus

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 BapuaHT)

3.9

OnewmeHThl llla
rpynnel MC
(KOTpOTKMI
BapuaHT)

OnemeHTbl llla rpynnel MNC (KOTPOTKMIA BapyaHT)

3.10

OnemeHThl IVa
rpynnel MC
(kOTPOTKMM
BapuaHT)

OnemeHTbl IVa rpynnsl MNC (KOTPOTKUA BapyaHT)

3.11

AsoT BogopoaHsie
coefiIMHeHus a3oTa

As3oT BogopogHble coeanHeHnst 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 Kncrnopoaga

3.15

OnemeHThl Via
rpynnel M1C
(KOTpOTKMI
BapuaHT)

OnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.16

AnemeHThl Via
rpynnel [1C
(KOTPOTKMI
BapuaHT)

AnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.17

AneMeHThI
cemMeuncTBa Tpmag

3nemMeHTbI cemeiicTea Tpuag

10




13.2. Tembl (pasaenbl) AUCLMNNUHBI U BUAbI 3aHATUN

HanmeHoBaHve Tembl
CamocTogaTtenbHas
n (pasgena) gucumninHbl Jlekumn JTabopaTtopHble Bcero
paboTa
1 | BeegeHve 2 ) 4
2 | XvMn4yeckag aToMUCTUKa 2 8 16
3
Xummnyeckas > 8 10 20
TepMoAvHamuka
4 | Xvimudeckasa KMHeTuKa 2 8 10 20
5 | Xmn4yeckoe paBHoBecHe 2 8 10 20
6 | PactBopbl 12 16 18 46
7 | CTpoeHne atoma u
MNepuoandeckun 3akoH [.U. 6 10 16 32
MeHpeneeBa
8 | Teopnsa XMMNUYECKON CBA3K 10 6 18 38
9
XvMmuns TBEpAOro COCTOSIHUSA. 8 3 18 36
MeTannoxmmus
10 | KomnneKkcHble coeanHeHns 8 12 18 38
11 | MNepnoanYecKnin 3aKOH Kak
OCHOBa XMMMUYECKON 2 6 6 14
CUCTEMATUKN
12 | MNpocTble BellecTBa Kak > 6 6 14
roMOaTOMHble COeMHEHWS
1
3 | BuHapHble Xxummu4eckme 4 6 6 18
coeguHeHus
14 | CnoxHble XMMmnyeckne 4 6 8 18
coeavHeHus
15
Bogopog, Boaa, nepekuch > 6 6 1
Bogopoaa
16 | OnemeHTbl | rpynnel MC 2 6 12 20
17 | OnemenTsbl Il rpynnbl MC 2 6 10 18
18 | OnemenTsbl I rpynnbl MC 4 6 10 20
19 | OnemeHTol IV rpynnel M1C 4 6 14 26
20 | OnemeHTbl V rpynnel MNC 4 6 14 28
21 | QnemeHTbl VI rpynnel MC 4 6 12 24
22 | OnemeHTbl VII rpynnel MC 4 6 12 22
23 | OnemeHTbl VIl rpynnel MNC 4 6 12 22
24 | PagnoakTuBHbie U
CUHTE3UpOBaHHbIE 2 2 8 12
9NEeMEHTHI
Wtoro: 100 204 128 504

14. MeTogu4yeckue yKkasaHMAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDI

Cwm. SNEKTPOHHbIN Kypc oby4yeHus B MOODLE, BbINTOXXEHHbIV no agpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome TOro, yactb npeseHTaumm HaxoguTcs Ha cante B pabouen rpynne gnsi CTyoeHToB | Kypca no
BonbLlueit YacTu pasaenos aaHHoro kypca. https://vk.com/club186352798.
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15. lNepeyeHb OCHOBHOW W [AONOSNIHUTENbLHOW nUTepaTypbl,

HeobXxoauMbIX AN OCBOEHUA AUCLUNIINHDI

a) OcHoBHasa nuTepaTtypa:

pPecypcoB MHTEpHeT,

Ne McTOYHMK
n/n
lonyapos E. I'. Obwas xumus (usbpaHHbie anasbl): yyebHoe rnocobue / E. I". [oHYapos,
1 | FO.T1. AgpuHozeHos, A. M. Xosus, - 138-e0 BopoHexckozo ocydapcmeeHH020 yHuUsepcumema,
20102. — 404c.
Teopemuyeckue 0CHO8bI HEOpa2aHU4YecKol xumuu: y4ebHoe nocobue / E. I'. [oH4Yapos,
2 1O.11. AgpuHoeeHos, B. KO. KoHdpawuH, A. M. Xosue :BopoHex; Nsdamernbckuli Oom BI'Y
2014e. — 589 c.
KoHdpawur B. FO. Teopusi xumu4deckux rpoueccos: usbpaHHele aaebl; y4ebHoe rnocobue /
3 B. HO. KoHdpauwuH, E. I'. 'onyapos, FO. 1. AgpuHozeHos, A. M. Xosue — BopoHexx,
UzBamenbcmeo BopoHexckozo 'ocydapcmeeHHo20 yHuUsepcumema, 2012 2. — 288c.
4 BonbxuH B. B. O6was xumusi: o0cHos8Hol Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
UN3damenbcmeo JlaHb, 2008 2. — 464 c.
5 Yeau A. A. Obwas u HeopeaHudyeckast xumusi / 5. A. Yeal — M.: Boicw. wk., 2007e. -527c¢.
©) [lononHuTenbHasa nutepartypa:
Ne N cTOoYHMK
n/n
6 Hekpacoe b5. B. OcHosbi obweti xumuu 8 2 m. / b. B. Hekpacos — Cl16 : 130. «JlaHb», 20032. —
T.1. -656¢., T.2. — 687 c.
7 Axmemos H. C. Obwas u HeopeaHuyeckasi xumusi / H. C. Axmemos. — M. : Akademusi, 20012, -
743c.
3aspaxHos A. 1O. lNpakmukym rno HeopeaHudeckou xumuu. Xumusi S- u Sp-anemeHmos / A. 1O.
8 | BaspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex : U30. nonuepacp. ueHmp «HaydyHas
KHuea», 2012e. — 155c¢.
9 ApuHozeHos FO. 1. JlabopamopHbIt npakmuKkym no obwel u HeopeaHudeckol xumuu / FO. 1.
AgpuHozeHos, E. I". [oHYapos u dp. — BopoHex, u30-80 BopoHex, eoc. YH-ma, 2002e.

B ) MHdbopMaLUMOHHBbIE 3NEKTPOHHO-00pasoBaTerbHbIE pecypchl (0huLmanbHble pecypcbl MHTEPHET)®:

Ne n/n

Pecypc

1.

www.lib.vsu.ru
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16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobusi, 3ada4yHuUKU, MemoduYyecKue yKka3aHus Mo 8biMOIHEHUK KOHMPOsbHbIX pabom u 0p.)

Ne n/n NcTOoYHMK
oH4apoB E. . CoBpeMeHHast xummn4yeckas aToMMCTUKA B Kypce obLen xummum. Y4ebHo-
1 mMeToanyeckoe nocobue gnss BY3os / E. I'. [oHuapos, HO. 1. AdurHoreHos, A. M. XoBuB. —

BopoHex : UIMNU By — 2008r. — 18c.

oH4apoB E. I'. Xumunyeckas KMHeTMKa B Kypce HeopraHn4eckom XuMmmmn. Y4ebHo-meTogmyeckoe
2 nocobue ans BY3os. / E. I'. MoHuapos, tO. . AduHoreHos, A. M. XosuB. — BopoHex : UMNL, BIY —

2008r. — 17c.
oH4apoB E. I'. Xumunyeckas TepmoguHaMmka B Kypce HEOPraHNM4ecKom Xummn. Y4yeoHo-

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

Xumunyeckoe ( TepMoamHamuveckoe) paBsHoBecue. YuebHoe nocobue / HO. M. boHgapes, E. T.
"oHyapoB (1 gp.). — BopoHex : UspgaTtenbckuii gom BI'Y 2016r. — 28c.

loHuapos E. . BBeaeHue B Teoputo pacTBOpoB. Y4ebHO-MmeToanyeckoe nocobue ans BY3os.
5 Yactb | / E. T. ToHuapos, tO. M. AguHoreHos, 0. M. boHgapes, W. E. LLpamyeHko. — BopoHex :
MU By — 2013r. — 26c¢.

loHuapos E. . BBeaeHue B Teoputo pacTBOpoB. Y4ebHO-meToanyeckoe nocobue ans BY3o..
6 Yacte Il /E. T. loHyapos, HO. . AduHoreHos, 0. M. boHgapes, U. E. LLpamyeHko. — BopoHex :
MU By —2014r. — 29c.

B. KO. KoHgpaluvH. BBegeHue B Teopumto pacTBopoB. YuebHoe nocobue ans BY3o0s.
7 Yactb Il / HO. M. boHaapes, E. I". ToH4apos, W. E. LpamyeHko. — BopoHex : MisgaTenbckon gom
By —2015r. — 30c.

0. M, BoHaapeB. Teopum KUCNOT M OCHOBaHWU, Y4ebHoe nocobue / B. KO. Kongpaluvh, E. T
"oHyapos, . E. LipamyeHko. — BopoHex : M3gatenbckun gom BI'Y — 2017r. — 46c¢.

E. I'. ToH4YapoB, PN3MKO-XUMUYECKUI aHANU3 reTePOreHHbIX cucTem. YuebHo-meToanyeckoe
9 nocobue anst BY3o. / E. I'. MoH4apos, 0. . AdwmHoreHos, A. M. XoBuB.- BopoHnex : ML BIY —
2010r. — 29c.

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpU peanusauum y4ebHOM
OUCUMNNUHBbI, BKMOYaA [AUCTAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

Nekummn: BBOAHLIE (MO 1 B KaXaoOM CEMECTpe), MNOTOuYHble, 0OB30pHbIE, NPOGMEMHbIE;
CEMUHapPCKNE 3aHATUHA, CaMOCTOSATENbHbIE U KOHTPOSIbHbIE PabOoTbl KOMSTOKBUYMbI, pyOeXHble
KONNOKBUYMbI, NTabopaTopHble paboThl, npueMm nabopatopHbix paboT, utoroBoe 3aHaTue (no 1
B Kaxxgom cemecTpe). AnctaHUMOHHbIe obpasoBaTernbHble TEXHOMNOMMN AOCTYMHbI N0 agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHne AUCLUNIIUHBI: cTaHaapTHoe oGopyaoBaHue
nabopaTopuin nNo obLLen n HeopraHNYECKOM XMmMmumn — NabopaTopHble CTOSbI, BbITSPKHbIE CUCTEMBI,
TEXHOXUMUYECKNE N aHannTn4eckne BecChbl, nevu, CyllninbHble LIJKa(*)bI, KOMMNbIOTEPHI, na6opaTopHa;|
nocyaa, XMMmyeckue peaktusbl U T. n. (k. 358-1, k.358-2, k. 166). OTn cpeacTBa 6onee KOHKPETHO
npegcraBneHbl B criegyrowen Tabnuue.

Ne Hludp | Haseanme | Ne n HazBaHue O6opynoBanue
CTPOK | IUCUM | TUCLMIUTHH AyAUTOPHH
u i} BI
B VII | nuHBI
15 439 Hoyt6yx, nmpoexrop, sKpaH
Jlexmonnas
ayn. uM. mpod
S.A. VYras
LOL10 Heopra- 358 Yuebnast | Xumuueckas HOCy/Ia M PEaKTUBBI
DT | HMACCRAT | raGoparopus | Axpaguctunnsop J19-10 (Tromenb)
XAMHS M.
npodeccopa bans Bopsnas LB-140 — 2mir.
AL Tamenma. | Becy; "Ohaus” AR -2140
Becni ananuruyeckue HTR-224 CE Shinko

13



https://edu.vsu.ru/course/view.php?id=11068#section-0

IIpakTrkym 1o

Becst ACOM JW-1

obmiel u
HEOpraHUYecK

Memanka MmarHuTHas 6e3 HarpeBa Big squid - 2mr.

OM XUMHUU

Tepmocrat LT 311

Dotomerp poroanexTpryeckuiit KOK-3-01-"30M3"

[ITkad BHITSHKHOH - 21T,

ITkad BHITSHKHOM JUIst pabOThI C KMCJIOTAaMH - 2IIT

HIkad cymmnpnsiii 1C-80-01

19. OueHou4HbIe cpeacTBa AN NPoBeAeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum
19.1. NMopAAOK OLEeHKN OCBOEHUs obyyalowmmmucsa yue6Horo matepuana onpegensieTca
cofepxaHueMm criegyroLmnx pasgenoB AUCLUNIIUHbI

Koa n
cogepxaHuve
KOMMeTeHLMn

(vnn ee yactn)

MnaHvpyemMble pe3ynbTaTbl 06yyeHns
(nokasaTenu AOCTUXKEHUS 3aA4aHHOro
YPOBHSI OCBOEHMS KOMNETEHLMN
nocpeacTBoM hOpMUPOBAHNSA 3HAHWIN,
YMEHWI, HaBbIKOB)

OTanbl hopMMUpoBaHUS
KoMMNeTeHLMK (pasgensbl
(TemMbl) gUCLMNAWHBI UK
Moayns U nx
HanMeHoBaHue)

dOC*
(cpeacrtBa
OLEeHVBaHWs)

OlK-1

OriK-2

OrIK-3

3HaTb: KpuTEpPUM
CaMOnNpPOM3BOSbHOIO XMMUYECKNX
peakuuii B pasnmyHbIX cUcTemax
YMeTb: NNaHnpoBaTh IKCNEPUMEHT
Takum obpasom, 4TOObI U3BMNeYbL N3
HEero MakcMMym MHdopmaLlmm
BnapeTb: OCHOBHbLIMM NprYeMamm
00paboTkn pesynbTaToB
3KcnepuMeHTa

3HaTb: OCHOBHbIE NpaBuna TEXHUKU
6e30nacHOCTU M OCHOBHbIE NPUEMbI
BEOEHMS XMMUYECKOro 3KCNEPUMEHTA.
YMeTb: BbIMOMHWUTb OCHOBHbIE PaboThbl
nabopartopHoro lNpakTnkyma no
HeopraHM4yecKom Xumuu

BnagetTb: OCHOBHbIMWM  npvemamu
nony4eHus KONNYECTBEHHbIX
pe3ynbTaTtoB B 3KCNEpPUMEHTe

3HaTb: OCHOBHblE mMeToabl
onpegeneHnss  6asoBbIX  CBOWCTB
BelecTB (MMOTHOCTW, AaBneHns napa,
KMCMOTHO-OCHOBHbIX CBOWCTB U T.4.).

YMeTb: NpoBOAMTL  pacyeTbl  NO
N3BECTHOMY anroputmy c
npUMeHeHem KOMMbIOTEPHbIX
nporpamma

Bnap,eTb: OCHOBHbIMU NpuemMmamm
KonuyecmeeHHoU obpaboTku
pe3ynbTaToB 3KCNEPUMEHTA

Xummyeckas aToMUCTMKa

Pa3Ho-ypoBHeBbIE
3agauyu v 3agaHns

Xummnyeckas
TepMoanHaMumka

Pa3Ho-ypoBHeBbIE
3agauu v 3agaHns

Xmunyeckas KMHeTuKa

PasHo-ypoBHeBbIE
3afayu n 3agaHus

XnmMmunyeckoe paBHoBecue

KoHTponbHas pabota

Ne1

PacTBopbl

Pa3HoypoBHeBble
3ajayv u 3agaHus

CTpoeHue aToma u
[Nepunogunyecknin 3akoH
0.N. MenoeneeBa

PasHoypoBHeBble
3ajauv u 3agaHus

Teopus Xummyeckomn cBs3un

PasHoypoBHeBble
3ajayv u 3agaHus

Xumusa TBepaoro
COCTOSIHUSL.
MeTtannoxumusa

Konnoksuym

KomnnekcHble coeanHeHunst

KoHTponbHas paboTta

Ne 2

OnemeHTol | rpynnel MC

Pa3H0ypOBHeBbIe
3agayn n 3agaHna

OnemeHTsl Il rpynnel MNC

Pa3H0ypOBHeBbIe
3agayun n 3agaHnAa

OnemeHnTsl Il rpynnel MNC

Pa3H0ypOBHeBbIe
3agayn n 3agaHna

OnemeHTsl IV rpynnel NC

Pa3H0ypOBHeBbIe
3agayn n 3agaHna

OnemeHTbl V rpynnbl 1C

PasHoypoBHeBble
3ajayv u 3agaHus

OnewmeHTbl VI rpynnsl MNC

PasHoypoBHeBble
3ajayv u 3agaHus

OnemeHTsl VII rpynnel MNC

PasHoypoBHeBble
3a4ayv u 3agaHus

OnemeHTsl VIII rpynnbl MC

PasHoypoBHeBble
3agayvn 1 3agaHns

lNpomexyTodHaa atTectaums 1 — ak3ameH Komnnekt KMM Ne 1

lNpomexyTodHasa aTTectaums 2 — ak3ameH Komnnekt KMM Ne 2
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19.2 OnucaHMe KpUTepueB M LIKanbl OLEeHMBaHUA KOMMeTeHUMN (pe3ynbTaToB OGy4veHUs1) npwu

NPOMEXYTOYHOW aTTecTauum

Ana oueHMBaHUa pe3ynbTaToB 0Oy4YeHWs Ha 3K3aMeHe/3adeTe WCMOoMb3ylTca creaylolume

nokasarenu (3YHbl 13 19.1):

1) 3HaHue yqe6Horo mMmatepuana un BnageHue NOHATUMHBLIM annapatom — BaXKHENLLNMU XUMUYECKUMN
NOHATUAMU N OCHOBHbIMU YHEHUAMU; 6MOJ'IOFVI‘-IeCKyI'O POInb 3NemMeHTOB N X COedMHEHUN. ;

2) yMeHWe CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) ymeHve nnnicTpMpoBaTh OTBET NpuMepamu, haktamu, 4aHHbIMU HayYHbIX UCCNeaoBaHuN;
4) ymMeHve NPUMEeHsITb 3HaHWUSI TEOPETMYECKMX OCHOB XUMWUM ONs OObSCHEHWUSI CBOWCTB BELLECTB U

peakumin, pewaTb NPogecCMOoHarnbHble 3agayn.

5) BnageTb MNOHATUMHBIM annapaToM gaHHoM obrnactm Haykum (

TeopeTn4eCkKumn OCHOBaMU

D,I/ICLI,I/II'IJ'II/IHbI), CMOCOBHOCTLI0 UNnniocTpnpoBaTb OTBET MNpUMeEpamMu, CbaKTaMI/I, OaHHbIMU  HaYy4HbIX
nccrnenoBsaHum, NPUMEHEHNEM TEOPETUHECKUX 3HaHWU ong peweHna npakTn4eCcknx 3agad

[ns oueHuBaHus pesynbTaTtoB oOy4eHWs Ha 9K3aMeHe (3ayeTe C OUEHKOW) mcnonb3yeTtca 4-
6annbHas wana: «0TAMYHO», KXOPOLLOY», «yAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
[nsa oueHVBaHWUs pe3ynbTaTtoB 0Oy4YeHMs Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLleHMe nokasaTenen, KpUTEePUEB U LUKarbl OLEHWBaHUS pe3ynbTaTtoB 0byyeHus.

nokasatenen. O6yvaroWmnca OeMOHCTPUPYET OTPbIBOYHbIE,
bparmMeHTapHble 3HaHWs, JonyckaeT rpydble owmnbkn B oTBETax
no BCEM pasgesiaMm XMMUW.

YpoBeHb
Kputepun oLeHnBaHUSA KOMNETEHL M chopmmpoBa LLikana oueHok
HHOCTMU
KOMMNETEHLN
MonHoe  cooTBeTcTBME  OTBeTa  obyvatwoulerocs  Bcem | [loBbiWEHHbI OTnnyHo
nepeyncrieHHbiM Kputepusam. [1poaeMOHCTPUPOBAHO 3HaHWe | 1 YpOBEHb
BaXHENWMX  XUMUYECKMX TMOHATUA U YYEHUA, YMeHue
MCNoNb3oBaTb 3HAHME TEOPETUYECKMX OCHOB XUMUM AOns
OObsACHEHNST CBOWCTB BELLECTB W peakuun, BnageHue
BaXXHENLLUMMU anemeHTamu TEXHUKMN nabopaTtopHoro
aKCnepuMeHTa.
OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbLIA  MaTepuan  He basosbii XopoLlo
COOTBETCTBYET  OOHOMY (aBym) n3 NnepeynCcrieHHbIX YpPOBEHb
nokasartenen, HO obyyalolnnca gaeT npaBUIbHble OTBETHLI Ha
AononHuTensHble Bonpockl. CogepxaTtca oTaenbHble npobenbl
B 0611acT Te0OpeTUYECKUX OCHOB XMMUN.
Ob6yuatowmnca BrnageetT YacTUYHO TEOpPEeTMYEecKuMu ocHoBamu | [loporoBbii YnosneTsopu-
ANCUMNINHBI, HE YMEET NPUMEHATb TEOPETUYECKME 3HAHUA ANs YpPOBEHb TenbHO
peLLeHNs NpaKkTUYecKnx BONpocoB ( 3agay).
OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbIA ~ MaTepuan  He - HeypoeneTBo-
CcoOTBETCTBYET ntobbiM TpeM(4eTblpeM) W3 NEepeYUCNEHHbIX pUTEnNBLHO
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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 06pa3oBaTesibHON NMporpaMmmbl

15.
16.

17.

18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

19.3. NepeyeHb BONpoOCOB K 3K3aMeHy: (1 cemecTp)
YTBEP>XOAKO
3aB. Kadeapown obuien
N HEOpPraHN4YeCKoMn XUMNK
B.H. CemeHoB
20
MpenogasaTenb A.}O. 3aBpaxHoB

CMNNCOK SK3AMEHALIMOHHBLIX BOMNMPOCOB

CtexmomeTpuydeckune 3akoHbl Xummn. CoBpeMeHHble (hOPMYNMPOBKN.

XuMmn4yeckasi KUHETUKa. YUYEHNe 0 CKOPOCTU XUMUYECKUX peakuunn.

[MoHATME O 30HHOK TEOPWUM TBEPAOro Tena.

TepmoanHaMn4ecknin KpUTEPUN HanpaBEHHOCTM XMMNUYECKOro npoLecca.
CoBpeMeHHas xmmuyeckas aToMmcTuka. HemonekynsapHbole (opmbl CyLLeCTBOBaHNUSA
BellecTBa.

3aBMCUMOCTb CKOPOCTM XMMUYECKOW peakumm OT TeMNepaTypbl. QHEPIUA aKTUBALIUN.
MeTon MonekynspHbix opbutanen.

3akoH gencTeyroLmMX Macc. KoHCTaHTa CKOPOCTU XMMUYECKOW peakunn.

OHeprus anekTpoHa B atome Bogopona. Teopus bopa.

. MoHsaTne o xummnyeckom TepmoagmHammke. CeobogHasa aHeprus Mb6ca.

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

. KonnuratueHble cBoMcTBa pacTBOPOB.

. AToMHble opbuTanu. KesaHToBble yMcna v npuHumn MNaynu.

. PactBopeHune kak punamko-xmmmyeckumn npouecc. Xummyeckas teopusa pactsopos [.U.

MeHnpoeneeBa.

PagunanbHoe 1 yrnoBoe pacnpeaeneHne anekTPOHHON NIIOTHOCTW.

OTKNOHEeHne pacTBOPOB ANEKTPONUTOB OT 3akoHa Payns un BaHT-INodda. Teopus
ANEKTPONIUTUYECKON NOHM3ALNN.

MHoOroanekTpoHHble aTombl U Nepuoanyeckas cuctema anemeHTos [.. MeHgeneesa.
dunsnyeckoe 060CHOBaHME NEPUOANYHOCTN.

3aBMCUMOCTb XapakTepa 3NeKTpoIMTUYECKON NOHU3aL MK rMapokeuaa ot 3apsiga n paguyca
LEeHTpanbHOro atoma.

AppekT aKkpaHMpoBaHNA U APDEKT MPOHUKHOBEHUS 3MIEKTPOHOB K SApY.

CoBpeMeHHble npefCcTaBneHns o NPUPOAE KACNOT U OCHOBaHUN.

ATOMHbIE 3(pdeKkTNBHbIE N OpbuTanbHble paanycbl. 3aKOHOMEPHOCTM U3MEHEHUS NX
BenuuuvH B lNepuoandeckon cucteme .. Mengeneesa.

CTeneHb 3neKTPONUTUYECKOM NOHN3ALUN U €€ 3aBUCMMOCTb OT Pa3fnyHbIX aKkTOpPOB.
MMoTeHuunans! NOHM3aLMM U CPOLACTBO K SNIEKTPOHY.

[MoHATME O TEOPUN CUMBHBIX ANEKTPONUTOB. KOadhdULMEHT aKTUBHOCTM.

PasButne npegcraBneHnin o XMMU4eCKon CBA3N U BaSIEHTHOCTW.

MoHHoe npounsBegeHne Boabl. BogopoaHbiv nokasarers.

Xnmmyeckoe CTpoeHne n xmmmyeckasa ceasb. OCHOBHbIE XapakTEPUCTUKM XMMUYECKON CBA3N.
YcnoBus npakTuyeckon HeobpaTUMOCTU MOHHBIX peakuun. lNMpoussegeHne pacTBOPUMOCTM.
MeToabl BaneHTHbIX CBA3EN.

Peakumn HenTpanusauum n rmgponunsa. CTeneHb 1 KOHCTaHTa rmaponmsa.

HacblwaemocTb 1 Nonspmn3yemMoCTb KoBarieHTHOM cBA3W. [ondpHasa cBA3b.

O6paTtumbie 1 HeobpaTumble peakuuun. KoHctaHTa paBHoBecus. MpuHuun Je-LWaTenbe.
Mbpuamsaumsa aToMHbIX opbuTanen n HanpaBNEeHHOCTbL KOBANEHTHOWN CBA3MW.
OIEeKTPOHHasA TeopUs OKUCHEHNSA — BOCCTaHOBIIEHMS.

MeTannuyeckas cBs3b U 00LiMe CBOMCTBA METansoB.

OnekTponus. 3akoHbl Papages.
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37.
38.
39.
40.

41.

42,
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.

59.

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

78.
79.
80.

MoHHas cBSA3b M OKUCNUTESIbHOE YUCTIO.

[MoHATWE O 30HHOW TEOPUM TBEPAOro Tena.

MeTannuyeckas cBs3b U ee CBOMCTBA.

MeToa punamko-xmmmyeckoro aHanuaa. [ljnarpamma CocTossHUSA U gnarpaMmma cocTaBs-
CBOWCTBO.

HanpaBneHHOCTb OKUCIIUTENBHO-BOCCTAHOBUTENbBHbLIX peakunn. KonnyectBeHHasi OLeHKa
CUNbl OKNCIEHNSI U BOCCTAHOBMNEHUS.

OcHoBHbIe TUMbl TBEPAbLIX PACTBOPOB.

KpaTHOCTb XumMmn4yeckon cBA3N. HacbIWwaeMoCTb KOBareHTHOM CBA3MW.
HectexnomeTtpunyeckue coeguHenna. JanbtoHnabl n 6epronnuapl.
[JOHOPHO-aKUeNnToOpPHbIN MEXaHM3M KOBaNEHTHOW CBSA3M.

MpaBuno ¢gas. Tunel ¢asoBbIX guarpaMmm.

KoHuenums anekTpooTpuLaTensHOCTH.

TBepable pacTBopbl MeTanoB. 3akoHbl KypHakoBa.

MeToabl ypaBHEHUS OKUCINTESNTbHO-BOCCTAHOBUTESNbHBIX PeaKLUMN.

OcHoBHbIe TUMbl TBEPAbLIX PACTBOPOB. YNOpsiAo4eHNE TBEPAbIX PAaCTBOPOB.
Cneuundourka XMMn4ecKon hopmMbl ABMXKEHNS MaTEPUN. 3aKOH COXPaHEHNS MaCCbl 1 SHEPTUMN.
MeTtannuabl: dasbl JlaBeca n anekTpoHHble coeanHeHus KOm-Po3epu.

YpaBHeHue AppeHnyca 1 3Heprus akTmeauuu.

das3oBas guarpamma C 9BTEKTUHYECKUM TUMOM MNJS1aBIieHMS.

Mpasuno a3 N'mbbca. PaszoBas anarpamma BoAbl.

[MoHATME O 30HHOK Teopun TBEPOOro Tena.

OcCHOBbI TEOPUN CUTBHBIX 3TTIEKTPOSIUTOB.

dasoBas guarpamma ¢ obpazoBaHNEM XMMUYECKOro coeguHeHna. nctektumka.
MepuTtekTuka.

Psag ctaHgapTHBIX 9NEKTPOAHbIX NOTEHLMaNoB MeTannos. [iBuxyLias cuna npoLeccoB
OKUCNEHNSA N BOCCTAHOBIIEHNS.

CTaTuctnyeckmii n ynopsigoyeHHbIn TBEPAbIN pacTBOP.

OneKTponu3 pacnsaBoB U pacTBOPOB.

MpocTble 1 CnoXHble NONynpPoBoAHMKK. Kputepuin nonynpoBOANMOCTN.

MeTog MonekynspHbix opbutanen. [eTepoaToMHble MOMEKYbI.

[narpammbl cocTaB-CBOMUCTBO.

Mprpoaa XMMU4ecKon cBA3n B NOSYNPOBOLAHUKAX.

TBepable pacTBOpbl BHEOPEHUS.

KonnyectBeHHasi oLeHKa Cusbl OKUCIEHNSA N BOCCTAHOBIIEHMS.

HanbToHngbl 1 6epTonnuasbi.

CBobogHas aHeprusa N'mbbca n KoHCTaHTa paBHOBECUS CUCTEMBbI.

das3oBas guarpamma ¢ NnepuUTEKTUYECKNM NpeBpaLLEHNEM TBEPAbIX PACTBOPOB.
CoegunHeHnst ¢ 4BONHON U TPOMHOM KOBANEHTHOW CBA3LIO.

[MNepBoe Hayano TepMoaMHaMUKN. QHTanNbNUS U BHYTPEHHSAS aHeprus. 3akoH [ecca.
MeToq BaneHTHbIX CBA3EM N KOMMNSIEKCHbIE COEAUHEHUS.

[narpamma coctaB-CBOMCTBO.

Teopus KpUCTanIMYeckoro nossi.

HdanbToHngbl 1 6epTonnuabl.

Mprpoga XMMUYECKON CBA3N B KOMMMEKCHbBIX COEANHEHNAX. DNEKTpOCTaTUYeCcKmne
npeacraBreHns.

CraTtucTnyeckun n ynopsaoyeHHbli TBepablii pacTBop.

3aKOHOMEPHOCTL TpaHCBNNAHNA YepHseBa.

KonuyectBeHHas oueHKa Cuslbl OKUCINTENS U BOCCTAHOBUTENS.
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20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensroLwue
npoueaypbl oLueHUBaHUsA

20.1 TeKywMin KOHTPONb yCNeBaemMocCTun

KoMNAeKT KOHTPOSbHbIX 3a4aHui N0 BapMaHTamM No TeMe « XMMmyeckas aToMUCTUKa»

BapuaHT Ne 1

1. Onpepgenute KONMYECTBO MOSEKYN a30THOW KNCNOThI, coaepXxalleecs B 80 r KUCNOTbI.

Ckonbko mornekyn cogepxutcs B ctakaHe (200 r) Boabl.

3. B okcuge cepbl MaccoBble O0NU Kucrnopoda M cepbl paBHbl cooTBeTCTBEHHO 40 1 60 %.
YcTaHoBUTE NPOCTENLLYO (dOPMYSTy 9TOro okcuaa.

4. Kakas macca cepbl COOEPXMUT CTOMbKO aTOMOB, CKOJbKO WX COOEPXUTCS B BOAopoae
maccon 5 r?

5. O6bem rasa npu 23°C n pasneHun 103,3 kla paseH 250 n. Hantm ob6bem rasa npu a)
HOpMarsbHbIX YCoBUsX; 6) CTaH4APTHBIX YCNOBUSIX.

6. Kakom obbem 3aHnmaeT xnop maccon 177,5 r?

a3 maccou 4,2 r 3aHnmaeT 06bem 3 1 (H.y.). Onpegenute MONAPHYHO Maccy 3TOro rasa.

8. BbluMCnUTb MakcumarnbHbii 06beM Mpu  HOpMarnbHbIX YCIIOBUSX YrAEKUCrioro rasa,
NnoslyYyeHHbIn B peaynbtate gobasneHus pasbaBneHHon consiHon kncnotbl K 80 r kapboHaTa
Kanbums.

9. OnpegenuTe Maccy okcuaa MarHusi, KOTopbii obpasyeTcst npu cropaHum 32 r MarHus, mn
ob6bem kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM PacxoayeTcs.

10. MNpu pencTeum cConsHOM KUCNOThbl Ha 44,8 © Hem3BeCcTHOro metanna obpasyeTtca xnopug,
meTtanna (Il) n Boigensetca 17,92 n rasa. Onpegenutb Kakom MeTans BCTYNWU B OaHHYHO
peakuuio.

N

~

BapwuaHT Ne 2

1. Onpepgenute KONMYECTBO MOSEKYN a30THOW KNCNOTbI, coaepxaweecs B 80 r KNCNOThI.

Ckonbko monekyn cogepxurtcs B ctakaHe (200 r) Boapl.

3. B okcuae cepbl MaccoBble OONU Kucropoda u cepbl paBHbl cOOTBETCTBEHHO 40 1 60 %.
YcTtaHoBuUTEe NpoCTenLLyo hopMyry 3TOro okcuaa.

4. Kakass mMacca cepbl COAEPXMUT CTONMbKO aTOMOB, CKOSIbKO WX COAEPXUTCA B BOAOpPOAE
maccomn 5 r?

5. O6bem rasa npu 23°C n pgasneHun 103,3 klMa paseH 250 n. Hantm obbem rasa npu a)
HOpMarnbHbIX YCroBusx; 6) cTaH4apPTHbBIX YCNOBUSX.

6. Kakom o6bem 3aHnmaeT xnop maccon 177,5 r?

a3 maccon 4,2 r 3aHumaeT o6bem 3 1 (H.y.). Onpegenute MONAPHYO Maccy 3TOro rasa.

8. BbluMcnuTb MakcuManbHblii O6bEM NpyM  HOpPMarnbHbIX YCIOBUAX YrAEKUCNOro rasa,
nony4eHHbln B pesynbtate gobasneHnsa pasbaBneHHON consaHon kncnotbl k 80 r kapboHaTa
Kanbuusi.

9. OnpegenuTte Maccy okcuaa MarHusi, KOTopblii obpasyeTcst npu cropaHum 32 © MarHus, u
ob6bem kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpwn pencTteum ConsHOM KMUCNOThbl Ha 44,8 r HeM3BeCTHOro metanna obpasyeTtca xnopug,
meTtanna (Il) n Bolgensetca 17,92 n rasa. Onpegenutb Kakon MeTans BCTYNW B JaHHYHO
peakumio.

no

~
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KOMNAEKT KOHTPOMbHbIX 3a4aHWUN N0 BapMaHTaM No TeMe « XMMuyeckagd TepMmoanHamMmkay

BapuaHT Ne 1
1. PaccuutanTte cTaHgapTHY aHTponuto peakumm: Ir(te) + 3F;, (r)— IrFs(TB),
ecnun AS’ 298k AN Ir(TB), Fa(r), IrFe (TB) coctaenstoT 35,5, 203 n 248 [x/monb K
COOTBETCTBEHHO.
2. BbluncnuTe cTaH4apTHYHO SHTaNbMNMIO peakuumn ropeHns aTuneHa:
ecnu AH, (298 CoHa = + 52 k[x/Monb; AH't 298x) CO2 = -393,5 k[x/Morb;
AHof’ (298K) H,O = - 286 Kﬂ,)K/MOJ'Ib.

BapuaHTt Ne 2
1. Paccuutante ctangapTHyto aHTponuio peakuum: Clo(r) + Fo(r) — 2CIF(r),
ecnn AS’p0exy Ana  Cly(r), Fo(r), CIF(r) cocrtasnawot 203, 223 wn 218 [Ox/Monb-K
COOTBETCTBEHHO.
2. PaccuutanTte TennoBon apdeKkT peakumm B CTaH4APTHbBIX YCNOBUAX:
FeoOs(k) + 2Al(K) = AlLOs(k) + 2Fe(k), ecnu AH (2980Fe203(K) paBHa — 822,2 k[x/Monb;
AH ooﬁpf] (298K) A|203(K) paBHa — 1676 Kﬂ,)K/MOJ'Ib.

BapuaHTt Ne 3
1. Onpepenute nameHenne AG’ ana peakuum Cly(r) + Fy(r) — 2CIF(r), ecniv AH” ¢
(298K) CIF paBHa — 50,3 K,D,)K/MOﬂb, AS°(293K) CIF paBHa 5 D,)K/MOJ'Ib'K.
2. Bbluncnute ctaHgapTHYHO 3HTaNbNUIO peakunn:
Mg(tB) + 2 HCI(r) — MgCly(1B), ecrnin AH % 208x) HCI (1) = - 92 k[x/Monb;
AH" ¢ 208) MgCl (TB) = - 641 k[x/MOnb.

BapwuaHT Ne 4
1. Bbluncnute ctaHgapTHYHO 3HTaNbNUIO peakuuun:
CaCO3(1B) — CaO(tB) + CO; (r), ecnu AH ' (298x)CaCO3(TB) = - 1208 k[x/Monb;
AHcf, (298K) COZ = -393,5 K,D,)K/MOJ'Ib; AH o]‘(298/() CaO (TB) =-635 K,D,)K/MOJ'II:.
2. BblMucnuTe cTaHgapTHYO 3HTPOMUIO peakuuu:
Mg(tB) + 2 HCI (r) — MgCly(1B), ecrnin AS” (298x) HCI (r) = 187 x/monb-K;
AS° (298K) MgC|2 (TB) =90 x/monb-K; AS® (298K) Mg (TB) = 33 x/monb-K.

BapuaHTt Ne 5
1. Yto Takoe TepMoxmMmmn4yeckoe ypaBHeHme? Floqelvly pa3nnyarTCcA 3HaKM TenroBbIX
adpeKkTOB B TEPMOAMHAMUNYECKON N TEPMOXUMNYECKON CUCTEME 3HaKoB?
2. Bbluncnure CTaHOApPTHYIO SHTanbNno peakunun:
C2H5OH()K) — H20(>K) + C2H4(F), ecrmn AH °f}(ggg/()CzH5OH()K) =-278 K,D,)K/MOJ'Ib; AHof,(QQSK)HZO()K)
= -393,5 kx/Monb; AH" ¢ (298x) C2Ha (1) = 52,5 k[x/Monb.

BapuaHTt Ne 6
1. BbiMucnute CTaHOAPTHYH 3HTAlbMUO peakunn ropeHnd 6yTaHa:
C4H1o + 13/2 O, — 4CO5 + 5H,0, ecnn AH o]"(298/() C4H1o = - 126,0 k[x/monsb; AHo(zggK)002 =
-393,5 K,D,)K/MOJ'Ib; AH of, (298K) H,O = -286 Kﬂ,)K/MOJ'Ib.
2. Onpepenute nameHenne AG’ ansa peakuun Cl, (r) + F, (r) — 2CIF(r),
ecnun AH ofy (298K)C|F paBHa — 50,3 KD,)K/MOJ'Ib, ASo(zggK) CIF paBHa 5 ﬂ,)K/MOJ'Ib'K.
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KoMnnekT KOHTPOMbHbIX 3a4aHU N0 BapuaHTaM no TeMe « XuMuyeckasg KMHeTuka»

BapuaHT Ne 1

1. HanuwwuTte BblpakeHMe Ans CKOPOCTEN NPSIMbIX M 0BpaTHbIX peakunin

2.

3.

1.

2.

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

Kak unameHutCcs ckopocTb npsimon peakumm 2SO, + O, = 2S0s3;, ecnn yBenuMyuUTb

AaBneHue B cucteme B 2 pasa?

Kak usmeHuntcs CKOPOCTb peakuunn TMpun MNOHMXEHUN TemnepaTtypbl Ha 500, eclin

TemnepaTypHbI KOIMULMEHT peakuumn paBeH 27

BapuaHT Ne 2
Hanuwmnte Bbipa)keHnsa CKOpoCcTeNn NpsiMblX N 06paTHbIX peakumi

Aly(SO4)3() = AlO3 + 30503(.—); N,O4 =22NO0O..

Mpn Temnepatype 150 C HekoTopas peakums 3akaHumBaeTcs 3a 16 MuHyT. [NpuHMMasn
TemnepaTypHbIii KO3EPULMEHT CKOPOCTW peakuuy paBHbIM 2, paccuuTanTe 4epes kakoe
BPEMS 3aKOHUYNTCS 3Ta peakuus, ecnu npoeoauTb ee npu 200 C?

Kak uamenutcsa ckopoctb peakumm CO, + Cipagur)y = 2C0O, ecnn obbem peakuLmoHHOro
cocyaa yBennuuTb B 2 pasa?

BapunaHT Ne 3
HanuwwuTe BbipaXeHnsa CKoOpoCTen NPAMbIX U 0BpaTHbLIX peakuni:

2NO + C|2<_—’2NOC|(r); ZFG(K) + 3C|2(,—) =2 2F6C|3(K)
Bo ckonbko pa3 HYXHO YMEHbLUUTb oobem peaerpyI‘OLLl,elz CUCTEMbI, YyTOObI CKOPOCTb

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

Kak nsmeHnutcs ckopoctb peakuumn N, + 3H; = 2NH3, ecnu gaBneHue B cucteme yBennumTb
B 2 pasa?

BapuaHT Ne 4
Bo ckonbko pa3 mM3MeHUTCA CKOpocCTb peakumm 2A + B = A,B, ecnu koHueHTpauuto
BellecTBa A yBeNUUNTL B 2 pasa, a KOHLUEHTpaLumIo BeELLLeCTBa B YMEHbLUUTL B 2 pa3sa?
HanuwwTe BbipaXeHne ckopocTen NpsiMbIX 1 0BpaTHbIX peakuun

2NayCO3z() + CO, + HO() = 2NaHCOs3 ); 2NOClI ) = 2NO + Cl,

3.

Kak u3MeHUTCS CKOpOCTb peakuum npu  MNOHWXeHuuM Temnepatypol Ha 30, ecnu
TemnepaTypHbIA KO3IMPUUMEHT CKOPOCTU peakummn paBeH 37?

BapunaHT Ne 5
Hanuwmnte BbipaxxeHns CKOpPOCTEN NPSMbIX 1 0BpaTHbIX peakumii:
ZCI’(K) = 3C|2(r) = 2CI’C|3(K); 3C5H, T—’CBHG
Bo ckonbko pa3 Bo3pacTeT ckopocTb peakumm 2H, + O, = 2H,O npu yBenuyeHuu
KOHLeHTpauum Bogopoga B 3 pasa?
TemnepaTtypHbIn K03appuumneHT ckopoctn peakumm 2NO,=2NO + O, paBeH 2. Bbluucnute
KOHCTaHTY ckopocTu aTon peakumm npu 600 K, ecnu npmn 640 K KOHCTaHTa CKOPOCTU paBHa
407,0 n-monb ¢t

BapuaHT Ne 6
Hanuwmnte Bbipa)keHnsa CKopocTen NpsiMblX 1 06paTHbIX peakumm
2HIg) = Ha ) +l2 () 25 +2H20() = 2H2S() +02
Bbluncnntb, BO CKOMbKO pa3 YMEHbLUUTCHA CKOPOCTb peakumu, ecrnuv, NoHN3nTb, TemnepaTtypy
oT 120° no 80° C. TemnepaTypHbIit KO3PDULIMEHT 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 4,76-10n-monb ™ ¢ . Haingute TemnepaTypHblii KOSdPULIMEHT CKOPOCTM
peakLmu.

KOMNIEKT KOHTPOMbHbLIX 3a4aHu N0 BapnaHTam No TeMe « XMMUYeckoe paBHOBECUE»

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 okcug asota (IV) makcumanbHO nepeBecT B GecuBeTHbIM gumep, Heobxogumo
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 paBHOBECHas KOHLEHTpaUmMs Yriekucnoro 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 HacTynneHusi paBHoBecua npopearnposano 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 — obpa3oBaHns BOASAHbBIX NapoB?

BapwuaHT Ne 2

1. Xumunyeckoe paBHoBecue B cucteme C4Hip = C4Hg + Ha — 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 1 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 paBHoBecua romoreHHon cuctembl No + 3H, = 2NH3 npyu HekoTopou
TemnepaTtype pasHa 0,1. PaBHOBECHble KOHLIEHTpauun BoAopoaa U amMmuaka CoOOTBETCTBEHHO
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 n3mMeHUTCs CKOpOCTb npsimon peakumm obpasoBaHust CO, ecnu KoHUEHTpauuio
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. Hanuwmnte anekTpoHHble hOpMySibl 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 3Ha4yeHUss MOXEeT MNPUHUMAaTb MarHUTHOE KBAHTOBOE YMCIIO m; npwu
opbutanbHom yucne | = 0, 1, 2 n 3? Kakme anemeHTbl B NEpUOgNYECKON CUCTEME HA3bIBAKOT S-. P-.
d- n f- anemenTamn? MNMpueeanTe NpUMepLI.

3. Xpom obpasyeT coeguHEHUs, B KOTOPbIX OH NPOSBNSAET CTENEHU OKUCNEHUa +2, +3, +6.
CocTtaBbTe popmynbl €ro OKCUMOOB WM TMOPOKCMAOB, OTBEYAKOLWMUX ITUM CTEMNEHAM OKUCIEHUS.
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 "NpoMoTnpoBaHmne" ogHoOro 4s-anekTpoHa Ha 3d-noaypoBeHb.
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 gaHHoro
3HepreTM4eckoro ypoBHs? [loyemMy? HanuwuTe 3SNeKTPOHHYK opmyny aTtoma 3feMeHTa C
nopsaKoBbIM HoMepoMm 31.

3. Kakyto HU3LWYH M BbICLUYD CTENEHU OKUCNEHUSA NPOSABNSAT KPEMHUMN, MbILWbSK, CENEH U
xnop? [llovyemy? CocTtaBbTe POPMYyrbl COEAMHEHUA [OaHHbIX 3fIEMEHTOB, OTBEYalLWUX 3TUM
CTEeNeHsM.

BapuaHnT Ne 3

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

2. B yem 3aknoyaeTtcsa npuHumn Maynn? MoxeT nu 6biTb Ha KAaKOM-HUOYAb NO4YypPOBHE aToMa
p’- unu d*-anektpoHoB? [Moyemy? CocTaBbTe OMEKTPOHHYIO DOPMYNly aToMa dfeMeHTa C
NOPSIAKOBBIM HOMEPOM 22 U YKaXXUTE ero BaneHTHbIE 3NEKTPOHbI.

3. Kakylo Hu3Wyo cTeneHb OKUCIEHUS NposBAST BogopoAd, dTop, cepa n a3oT? Novemy?
CocTtaBbTe hoOpMyIbl COEAUHEHUIN KanbUMs C AAaHHBIMU 3fIEMEHTAaMU B 3TOW CTEMEHU OKUCIIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLNE COEANHEHNA?

BapuaHTt Ne 4

1. HasBaTtb anemeHTbl YeTBEPTOro, NATOrO M LWIECTOro NepPUoAoB, Y KOTOPbIX 3aKkaH4YMBaeTCA
3anonHeHve d-opbutanen. Hanncatbe aNekTpPOHHbIE POPMYIibl aTOMOB 3TUX 3NIEMEHTOB M YKa3aTb,
K Kakou rpynne v noarpynne nepnoamyeckorn CUCTEMbl OHN 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 HM3Wyl CTeneHb OKUCNEHUS MPOSIBMAIOT Xfop, cepa, a3oT u yrnepoa? Noyemy?
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 nNepuoga, atoMbl KOTOPbIX cogepXxaTt Havbornbllee 4Mcno
HenapHbIX d-aMeKkTpoHOB. HanucaTtb 9NeKTPOHHO-rpadouyeckyto CTPYKTYpy d-nogypoBHS.

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

3. Kakon 13 anemeHTOB 4eTBEPTOro nepuoga — BaHaauMn UM MbllwbsK — obnagaet 6onee
BblpaXXEHHbIMW MEeTanMM4yecknmm ceomcTeammn? Kakom ms atnx anemeHToB obpasyeT razoobpasHoe
coeauHeHne c¢ BogopoaomM? OTBET MOTUBMPYWUTE, MCXOOASS M3 CTPOEHUA aTOMOB [OaHHbIX
3N1IEMEHTOB?

BapuaHT Ne 6

1. HanvwuTe anekTpoHHbIe (PhOpMYyrbl aTOMOB 3f1EMEHTOB 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 OKCMAOB W T[MOPOKCUOOB 3MEMEHTOB TpeTbero nepuoga
nepuoamMyeckon CUCTEMbI, OTBEYAKLWMX WX BbICWIEN CTENEHUM OKucrneHusi. Kak umnameHsieTcs
KMCNOTHO-OCHOBHbIN XapakTep 9TUX COeAMHEHUN Mpu nepexoge OT HaTpusa K xnopy? Hanuwwute
ypaBHEHNA peakuuin, goKa3blBaloLWMX ampOoTEPHOCTb rMAPOKCHaa antoMUHUS.

KomMnnekT KOHTPOIbHbIX 3adaHU N0 BapyuaHTaM No TemMe « Teopusa XMMUYEeCKON CBA3U»

BapuaHT Ne 1

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

2. CpaBHUTb KpaTHOCTb, 3HEPIVIO CBA3EN M MarHUTHbIe cBoitcTBa Yactuly, CO*, CO n CO'.
CocTaBuTb aHepreTudeckne gnarpammbl.

3. PykoBoacCTBYSICb pa3HOCTbIO OTHOCUTESbHBIX 3NEeKTpooTpmLaTenbHOCTEN cBsasn O — O,
onpenenuTb, Kak MEHSeTCA XapakTep CBA3WM B OKCMAaAx 9NeMeHTOB TpeTbero nepuoaa
nepuogunyeckon cuctemol [1.1. Mengeneena.

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 9HepreTu4eckylo amarpammy aTomHbiX opbutanen (AO) M MonekynapHbIX
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 M3MeHsieTCsl BeNMYMHA yrra B BepLuMHax nupammganbHbiX 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? Kakumm ceoncteammn 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 3HEpreTMYeckylo guarpammy no Metoay MonekynspHbix 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, rnoa, kapbug KpeMHus.

3. MoryT nu cywecTtsoBaTb Monekynbl Li; 1 Be, n kakoBbl KpaTHOCTM ux ceazen? OTeeT
MOTUBUPYWTE COCTaBIIEHNEM SHEPreTUYECKUX gnarpamMmm.

BapuaHTt Ne 5

1. Kak meToq BaneHTHbIX cBsasen (BC) obbsacHaeT yrrnoBoe CTpoeHne Mornekyrnbl HxS um
nnHenHoe morekynsl CO,?

2. Kakylo xMMmn4yeckyto cBsi3b HasblBalOT BOAOpPOAHON? Mexay MonekyrnamMmu Kakmx BeLwecTs
oHa obpasyetca? MNoyemy H,O 1 HF, nmes MeHbLLYI0 MOMEKYNAPHYIO Maccy, NNaBATCA U KANAT
npu Bonee BbICOKUX TEMMNepaTypax, YHem UX aHanorn?

3. Kakne cBs3un Ha3blBalOT BOOOPOAHBIMM, KAKOBA MX NMPOYHOCTb NO CPABHEHUIO C APYrMMU
TMnammn ceasen? [Npu Kakon TemnepaType paspyLlaloTca BOAOPOAHbIE CBSA3M B BOAE W MNpU
Kakoun TemrnepaType paspbiBaloTCs CBA3M Mexady aToMaMyn BOAOPOAa U Kucnopoaa B Boae?

BapuaHTt Ne 6

1. Onpepgenutb xapaktep cBssen B monekynax SCls, SiCls, CIF3 n IBr n ykasatb ans
KaXXOOW W3 HUX HanpaBneHue CMELLEHUS 3JMEKTPOHHOWM MMOTHOCTU CBA3W. Pacnonoxmtb
MOMneKysnbl B psg B NOPsiAKe yBENUYEHMS MOMSPHOCTM cBA3n. Kakumn cBorcTBamu obnagatot
JaHHble coeAnHeHna?

2. B kakon u3s monekyn: H,S, H,Se nnn HyTe n noyemy yron mexay BaneHTHbIMU CBA3SMMU
oonbLlue oTknoHaeTcsa ot 90°7?

3. CpaBHUTb KPaATHOCTU CBSI3EN U MarHUTHble CBOWCTBA Monekysnbl B, 1 MonekynspHoro
noHa B,". CocTaBuTb aHepreTnyeckme anarpammbi.

Bonpochl Ans KONNoksMyma no Teme «Xnumusi TBEpPAOro COCTossHMa. Metannoxmmmsay
1. ®Pusmko-xummnyecknn aHanms. Ero uenu n sagayn. [lnarpammbl COCTOSSHUA U guarpaMmmbl
«COCTaB — CBOMCTBOY».
2. lNoHaTne o ase, KOMMOHEHTE CUCTEMbl, HE3aBUCMMOM KOMMOHeHTe. [loHsaTMe o
dasoBon gnarpamme ogHO- U MHOFOKOMMNOHEHTHON cuctemsl. MNMpaBuno gas 'mbbcea.
3. dasoBble gnarpammbl OQHOKOMMOHEHTHbIX cucteM. Mpumepsl (Boga, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble 1 kpuTuyeckme Touku. Npasuno ¢as 'mbbea.

KomMmnnekT pasHoypoBHEBbLIX 3a4a4 ¥ 3aJaHun OAng TeKyLWen artrecrtaunm
no teme «PacTBopbl»

1. Bbluncniute  Temnepatypy — Kpuctannmsaumm — pactBopa  MoyeBuHbl  (NH3).CO,
cogepxalero 5 r mouyeBuHbl B 150 r Boabl. Kpnockonnyeckas koHcTaHTa Boabl 1,86 kr-K/monb.

2. Beluncniute maccosyto pgonto (%) BogHoro pactBopa caxapa CioH2,011, 3Had, 4to
Temnepartypa Kpuctannusaumm pactBopa MuHyc 0,93°C. Kpuockonudeckass KOHCTaHTa BoAbl
1,86 kr-K/monb.

3. PactBop, cogepxawmi 0,512 r HeanekTponuta B 100 r 6eH30na, KpuctannuayeTcs npwm
5,296°C. Temnepatypa kpuctannusauum 6eHsona 5,501C. Kpuockonuyeckaa KoHcTaHTa 5,1
Kr-K/monb. Belumcnnte MonsipHyto Maccy pacTBOPEHHOMO BELLECTBA.

4. Pacteop, cogepxawmn 3,04 r kamcopbl CioHig O B 100 r 6GeH3ona, kunut npwu
Temnepatype 80,714°C. TemnepaTtypa kuneuuss ©6eHsona  80,200C. Belucnure
36yNIMOCKONNYECKYH KOHCTaHTy BeH3ona.

5. Beluncnute maccosyto gonto (%) BogHoro pacteopa rnuuepuHa CsHs(OH)s, 3Has, yTto
aT0T pacteop kunut npu 100,39°C. B6ynnmockonuyeckas KoHcTaHTa Boabl 0,52 kr-K/moneb.

6. BbluMcnute MONAPHYKD MacCy HeaneKkTpornvTa, 3Has, YTo pacTeop, cogepxawumn 2,25 r
aToro BewlecTtBa B 250 r Boagbl, kpuctannuayetca npu - 0,279°C. Kpuckonuyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monb.
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7. Boluncnute TemnepaTtypy kunewust 5%-Horo pactBopa HagpTanumHa CiogHg B 6eH3one.
TemnepaTtypa knneHus 6eH3ona 80,2°C. B6ynnunockonnyeckas KoHcTaHTa ero 2,57 kr-K/monb.

8. PactBop, copgepxawmnm 25,65 1 HekoToporo Heanektporimta B 300 r BOAbI,
Kpuctannuayetca npu - 0,465°C. BblumMcnvte MOMSIPHYIO MacCy pacTBOPEHHOro BeLLecTBa.
Kpunockonnyeckasa koHcTaHTa Bogbl 1,86 kr-K/monb.

9. BblumcniMTe KPUOCKOMUYECKYKD KOHCTAHTY YKCYCHOW KWCMOTbI, 3Had, 4TO pacTBop,
copgepxawmn 4,25 r antpaueHa CisHip B 100 r ykCycHOM KUCNOTbI, KpUcTannmayetcs npwm
15,718°C Temnepatypa Kpuctannmsauum ykcycHom kncnotbl 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r 6eH3ona TemnepaTtypa KUNEHUS ero
nosbicunacb Ha 0,81°C. Ckonbko aToOMOB COLEPXWUT MOJSiekyna cepbl B 3TOM pacTBOpeE.
Sbynnuockonuyeckas KoHcTaHTa 6eH3ona 2,57 kr-K/monb.

11. CocTaBbTe MOHHO-MOSEKYNIAPHOE U  MOJEKYNSApHOe YpaBHEHUA rnaponnaa,
npoucxogsauwero npu cmewmBaHun pacteopoB K,S un CrCl;. Kaxpgaa u3 B3aTbiX conemn
rmgponuayeTtcs HeobpatMmo [0 KOHUA C obpa3oBaHMEM COOTBETCTBYHOLIMX OCHOBaHUS U
KNCNOTbI.

12. K pactBopy FeCl; pobasunn cnegytrowme Bewectea: a) HCI; 6) KOH; B) ZnCly;
r)Na,COs3. B kakux cnydasix rugponus xrnopuga xenesa (lll) ycunutca? lNoyemy? CoctaBbTe
NOHHO-MONEKYNSAPHbIE YpaBHEHUSA rMApOin3a COOTBETCTBYHOLLUX CONEN.

13. Kakne wuna conen: Aly(SO4)s, K.S, Pb(NO3),, KCI noasepratotca rngponnsy?
CocTtaBbTe MOHHO-MOSIEKYNAPHBIE U MOMEKYNISAPHbIE YPaBHEHUS rMAposiM3a COOTBETCTBYHOLLMX
conen. Kakoe 3HadyeHne uMeeT BOLOPOAHbIN nokasaTenb (7<pH<7) ansa pacTBOPOB 3TUX
conen? Paccuntante KOHCTaHTbl r’MAponmn3a AaHHbIX COMeNn.

14. Mpn cmewmnBanun FeCl; n Na,CO3; kaxgas u3 B3ATbIX COMEn rmaponuayertcs
HeoOpaTMMO A0 KOHLa ¢ obpasoBaHMEM COOTBETCTBYIOLMX OCHOBaHUS U KUCNOTLI. BbipasuTte
3TOT COBMECTHbIN rMApOSIM3 MOHHO-MOJSIEKYNAPHBLIM U MOSIEKYNAPHBIM YPaBHEHUSAMM.

15. Kakyto cpeay vmetoT pacteopbl conen NasPO,, K,S, CuSO4? CoctaBbTe MOHHO-
MONEKYNSIPHbIE U MOMEKYISIPHbIE YPaBHEHUS rMaponmsa 3aTux conen? Paccuntamte KOHCTaHTbI
rmgponunsa gaHHbIX COonen.

16. Kakune na conen: RbCl, Cry(SO4)s, Ni(NO3),, Na,SO3; noasepratotcs rmgponnsy?
CocTtaBbTe MOHHO-MOSIEKYNSAPHBIE U MOMEKYNISIPHbIE YPaBHEHUS rMaporiM3a COOTBETCTBYHOLLMX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHbIN Mnokasatenb (7<pH<7) gna pacTBOpPOB 3TUX
conen? Paccuntante KOHCTaHTbl MTMAPOiM3a AaHHbIX COMEN.

17. Kakas 13 gByx conen npu paBHbIX yCrnoBusax B Gonbllen CTeneHn nogBepraeTcs
rmgponunay: Na,CO3 unu Na,SOg3; FeCls unu FeCl,? Moyemy? CoctaBbTe MOHHO-MONEKYIAPHbIE
N MONeKynsipHble ypaBHEHUS rmaponunaa 3Tnux conemn.

18. Kakas 13 gByx conen npu paBHbIX YCNoBUAX B Bonbllen cTeneHn noasepraeTcs
rmgponunay: NaCN nnu NaClO; MgCl, nnn ZnCl,? lNMoyemy? CoctaBbTe€ NOHHO-MONEKYISIPHbIE U
MOSEKYNSIpHbIE YPaBHEHUS rMAPONN3a COOTBETCTBYHOLLMX CONEN.

19. Kakne wun3 conen: K,COs, FeCl;, K;SO4, 2ZnCl, nogsepratoTca rmgponmsy?
CocTtaBbTe MOHHO-MOSIEKYNSAPHbIE U MOMEKYNSAPHbLIE YPaBHEHUS rMApPONM3a COOTBETCTBYHOLLMX
conen. OnpefenvTte 3Ha4YeHne BOAOPOAHOrO nokasaTtens anga atux conen (7<pH<7) pactsopos
3TuX conen? Paccuntante KOHCTaHTbl MTMAPONM3a AaHHbIX COMEN.

20. CocTaBbTe B MOSEKYNSPHON U MOMEKYNAPHO-UOHHOW (hOopMe YpaBHEHUS peakumnii:

a) CuCL, + Na,CO3 + H,O —...;

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

21. Bbl4MCNUTb KOHCTaHTY rmaponmnsa cynbduTta Hatpus, cTeneHb rmgponmnsa conun 8 0,1
M pactBope u pH pacTtBopa. HanuwumTe MOHHO-MOMEKYNSAPHOE N MOSMEKYNSpPHOE ypaBHEHME
rmgponusa cyrnbduTa HaTpus.

22. BblMMCNUTL KOHCTAHTY rmaponuda optodocdata HaTpus. Onpegenute 3Ha4YeHus
BOAOPOAHOrO nokasaTens pacTtBopoB optodocdaTa HaTpus; a) 2,4 M n 6) 0,1 M? Onpegenute
cTeneHb rmgponusa. Hanmwmre MOHHO-MONEKYNAPHOE 1 MONEKYNAPHOE ypaBHEHUE rmaponunaa
opTtodocaTa HaTpus.

£0



KomMmnnekT pa3HOYpOBHEBLIX 3a4ay U 3agaHun Ang TekyLwen arTrecTraumm
no teme «KomnnekcHble coeanHeHnsa»

1. Onpegenute 3apsg KOMMMEKCHOrO MOHA, CTENeHb OKUCHEHUS 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 KOOpAMHAUMOHHbIE (OPMYIbl CriegyloLmnX KOMMSEKCHbIX COeAVHEHUN
nnatuHbl: PtCly-6NH3; PtCly-4NH3; PtCly-2NH3, KoopamHaumoHHoe yucno nnatuHbl (IV) paBHO
wecTn. Hanvwmnte ypaBHeHne guccoumaumm 3TMX CoeaMHeHn B BOAHbIX pacTBopax. Kakoe 13
COeIHEHWI ABNSAETCSA KOMMMEKCHBIM HEANEKTPOSIMTOM?

3. CoctaBbTe KOOpAMHAUUOHHbIE (OPMYIbl CrieayloLmnX KOMMSEKCHbIX COeAVMHEHUN
kobanbTta: CoC13-:6NH3; CoC13-5NH3; CoC134NH;3. KoopauHaumoHHoe 4yucno kobanbta (ll1)
paBHO LWecTW. HanuwuTe ypaBHeHNs AMccoumaumm 3TuX COeaANHEHN B BOAHbLIX pacTBOpaXx.

4. CocTtaBbTe KOOpPAMHAUMOHHbIE (OPMYIbl CAeAyLWNX KOMMMEKCHbIX COeaMHEHUN
cepebpa: AgCI-2NH3; AgGCN-KCN; AgNO,-NaNO,. KoopanHaunoHHoe 4yucrio cepebpa paBHO
ABYM. HanvwmnTe ypaBHeHNSa anccoumaumm aTux COeanHeHU B BOOHbIX pacTBopax.

5. W3 coyvetaHma yactuy Co®, NH;, NO, u K' MOXHO COCTaBUTb CeMb
KOOPAMHAUMOHHBIX (POPMYIT  KOMMMEKCHbIX coeauHeHun kKobanbTa, OAHa W3  KOTOPbIX
[Co(NH3)6](NO2)3. CoctaBbTe hopMyribl APYrMX LLIECTU COEQUHEHUIN U HANULWNTE YpaBHEHUSA UX
anccoumaumm B BOOHbIX pacTBopax.

6. V13 coueTanmusa yactuy Cr*, H,0, CI" 1 K¥ MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHBIX
dopMyn KOMMMEKCHbIX COeauHEHM Xpoma, oaHa wun3 kotopbix [Cr(H20)e]C13. CocTtaBbTe
dopmynbl ApYrMx LIECTU COeAVHEHUA W HanuWWUTe ypaBHEHMS UX AMCCOouMauMm B BOAOHbIX
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. HanunwuTte BblpaxxeHNs Ans KOHCTAHT HECTOMKOCTM CriefytoLmnX KOMMMEKCHbIX MOHOB:
[Ag(CN).], [Ag(NH3)2]*. [Ag(SCN),]. 3Hasi, YTO OHM COOTBETCTBEHHO pasHbl 1,0-10%; 6,8:10%;
2,010 ykaxuTe, B KakoM pacTBope, coAepXalleM 3TV WOHbI, MpYU PaBHON MOMSIPHOM
KOHLIEHTpauumn noHos Ag* 6onbLie.

9. Tlpu npubasneHnn pacteopa KCN «k pactBopy [Zn(NH3)4]SO, o6pasyetca
pacTtBopumoe KomnnekcHoe coeauHeHue Kj[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)s]*
COOTBETCTBEHHO paBHbl 6,2:107%; 1,0:107"; 1,0-10™**. Kakol n3 aTnx nMoHoB siBnsieTcs Gonee
MPOYHbIM? HanuwuTe BbIpaXXeHUs ANs KOHCTAHT HECTOMKOCTU YKa3aHHbLIX KOMMIIEKCHbIX MOHOB
1 oOpMyIibl COEANHEHUI, coaepXKaLLMX 3TN UOHbI.
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TeKkywas aTrecTauma TaKkke NPON3BOANTCSA NPU NOMOLLN PYOBEXHbIX KOMNTOKBUYMOB.
Mpumep KNMos pyGexkHbIX KOMNOKBMYMOB 3a 1 U 2 ceMeCTpbl NMPUBOANTCS HUXKE

1 cemectp, pybexHbin konnokeuym Ne1l (Tembl «CtexmomeTpusi», «KnHeTukay,
«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 HEOpraHUYecKas XUMUs
®opma o0yueHus OYHas
Bua koutposs pyOexXHBIN KOJITIOKBUYM, 1 cemecTp
Bua arrectanun MIPOMEXKYTOYHAS

KonTponbHo-u3zmeputenbHbii MmaTepuan Ned

1. Xumuueckas kuHetuka. DopmanbHas KMHETHKA M YYEHHE O MEXaHU3MAaX XUMHYECKHX PEaKI[Hil.
CKopocTh XMMHUYECKOM peakluu: CPeIHssl U UCTUHHAsI (MTHOBEHHAs).

2. NwmeroTcs CICOyIMEe paBHOBECHA C y4YaCTHMEM HJIACAJIBHBIX T'a30B M COOTBCTCTBYHOIIME 3aIlMCH
TCPMOANHAMUYCCKOTO 3aKOHa ,ZLCI\/’ICTBYI-OH_II/IX MacC IJid PAaBHOBCCHUA B H30TepMquCKOﬁ SaKpLITOﬁ

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’)

da30BbIe (arperatHpie) COCTOSHUS BEIIECTB, HE SIBJSIONIMXCS Ta3aMH, WUMEIOT COOTBETCTBYIOIIHE
MTOMETKH. BhIsIBUTE, /UIsI KaKMX M3 TIEPEUUCIEHHBIX PEaKI[Mii COOTBETCTBYIOIIHNE CBSI3M KOHCTAaHTHI K¢ ¢
KOHIICHTPAIASIMH

@) — ABJISIFOTCSI COBEPIIIEHHO KOPPEKTHBIMH,

6) — BO3MOXHO SIBJITFOTCSI KOPPEKTHBIMH,

6) — HE MOT'YT OBITh KOPPEKTHBIMH.

Bbynbre BHUMaTEIBHBI!

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

«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 KosmokBuyM Nel, cemectp 2

BI/I}I aTTeCTallumn TCKYyLIasa

KoHTpoasHOo-u3MepuTeabubiii MaTepuaa Ne 9

1. MexmonekynsapHoe B3aumopelcteue. Cuibl Ban-nep-Baanbca, MexaHu3Mmbl BaH-J€p-BaajbCcoBa
B3auMoJeicTBUA. BonopoaHas cBsizb. BinsHue Mex- M BHYTPUMOJIEKYJISIPHOM BOJOPOAHOM CBA3M 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
U3BECTHO, YTO MEPBbIM U3 HUX BBICOKOCIIMHOBBIH, a BTOPOM — HU3KOCTIMHOBBIH.

PaccunTaiite Benuunny DCKII a1 Kak0r0 U3 YKa3aHHBIX BBIIIE HOHOB.

3anuinmuTe BO3MOJXKHBIC YpaBHEHHs HOHH3alWH, mnpoucxomsamue npu nomaganuu comu Ks[FeClg] B

BOJIHBIN pacTBOp.

[IpenonaBaTensb: A 1O. 3aBpaxxHoB
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20.2 NpomexyToyHan atrecTayus

MpomexyToyHas aTTecTaums No AUCLUUMNIIMHE OCYLLLECTBSETCA C MOMOLLbIO CrieayoLwmnx
OLIEHOYHbIX CPeACTB: cobecenoBaHMe NO 9K3aMeHaLMOHHbIM GuneTam

MepeyeHb 3adaHull, mem peghepamos, mem ripeseHmauuli, Kypcosbix, dokrados, mpebosaHusi K
rnpedcmassieHuro nopmaosuo, 80rpPOCO8 K aKk3aMeHy (3ademy) u nopsidok chopmuposaHusi KUM

Mpumepsbl ak3ameHaUMoHHbIX KM

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

HanpagJjienue noaroroBku / cnenquajbHoctb 020100 Xumus

JucomnianHa HEOpraHUYecKasi XUMUs
dopma 00ydeHust O4Has

Bua xontposs 3K3aMeH, 1 cemectp
Bun arrecranuu MIPOMEXKYTOYHAas

KoutpoabHo-usmepurenbHblii MaTepuaa Ned

1. Xumuyeckass kuHeTuka. dopmanpHas KMHETHKAa W YYE€HHE O MEXaHU3MaxX XMMHYECKHX peakiuil. CKopocTb
XMMUYECKOHM peakLunu: CPeqHsisi U HICTUHHAS (MTHOBEHHAS).

2. CnuH u cnuHoBoe KkBaHTOBOe uucio. Ilpuniun Ilaynu. MuorosnekTpoHHsle atoMbl. IlpaBuna 3amonHeHUs
aTOMHBIX opOutaneii, npasmia ['yama m KieukoBckoro. OcoOeHHOCTH MOBENCHMS BBICIIUX SHEPreTUUECKUX
YPOBHEH TKENBIX HIEMEHTOB.

[IpenonaBarens: A 1O. 3aBpaxxHoB
2 cemecTp.
«YTBEPXJIAIO»
3aBeAyOMUA Kadeapoii 001Iei 1 HEOPraHUUEeCKOW XUMUHU
J.X.H. Ipod. B.H. Cemenos

HanpagieHue noAroToBKM / cnenuajJbHOCTh
04.03.01. — DxcrnepuMeHTaNbHAs U MIPUKJIAIHAS XUMUS (aKaJeMHYecKuii OakaraBpuar)

JAucuumimnaa HEOPraHWYeCKast XUMHUSI
®opma o0yueHHs]  OYHas
Bup xoutpoas 9K3aMeH

Bl/ll] arreCcranmm MMPOMEKYTOUYHAA

KoHTponsHO-n3MepuTeapHbiid MaTepuan Ne 20

1. OkucnuTenbHO-BOCCTAHOBUTENIbHbIE pPEaKIMHU. Peaknuu ¢ ydacTueM 3JEKTPOJOB. DIEKTPOIHBIN
noTeHuuan. BoropoaHbIi 3JIEKTPOI U €r0 YCTPOUCTBO.

2. bunapusie coeauneHus. OKCHIBI KaK XapakTepucTuyeckue coeauueHus. CpaBHeHHE (DHU3HUCCKUX U
XMMHYECKMX CBOMCTB BBICIIMX OKCHJIOB IPH W3MEHEHHH IIOPSIKOBOIO HOMepa sjeMeHTa. Hampumep,
CpaBHEHUE CBOWCTB B pany
Na,0O, MgO, Al,O3, SiO,, P,0s, SO3 u Cl,07 (okcuasl amemeHToB 08010 neproaa I1C) wmu B psagy COy,
SiO,, ..., PbO; (okcuasl a3nemenToB oaHo# rpymisl [1C).

3. Cepa. Amnorponust U noimumopdusm cepbl. Pa3zoBast nuarpamma cepbl. BogopoaHbie coeauHeHus:
CEPOBOJIOPO U CYIb(aHBHI.

[IpenonaBarens: A.1O. 3aBpaxxHOB
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