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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNNUHbBI
B1.0.10 — HeopraHnyeckas xumus

1. Kog u» HaumMeHoOBaHMe HanpaBrieHus noaroToBku/cneumnanbHOCTU:

04.03.01 Xumug (npoduns "MpuknagHasg xumua").

2. Mpodunb noaroroBku/cneumannsauymsa:
«MNpUKNagHas XumMmna»;

3. KBanudukauumsa BbinyckHuka; bakanasp
4. dopma oby4eHus: OuyHas

5. Kachegpa, oTBevarLwan 3a peanmsaumo QUCLUNIINHDI:

kadeapa obLien 1 HeopraHMYECKom XMMumn

6. CoctaBuTENM NporpaMmmbil:

3aBpaxkHoB AnekcaHap KOpbeBuY, JOKTOP XUMUYECKUX HAYK, JOLIEHT

7. PexomeHpgoBaHa: HMC xvmuyeckoro cakynbteta BIY «19.04.2022», npoTokosn Ne3.

8. YuebHbIn roa: 2022/2023 CemecTtp(bl)/TpumecTp(bl): 1, 2



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenb gucumnnuHbl — nokasaTb pofib HEOPraHMYEeCKoNn XMMUK B CUCTEME HayK, AaTb
- NpeacTasneHne 06 OCHOBHbIX CBOMCTBaxX U MeTofax UccnegoBaHUs HeOpraHU4eCcKMxX CoOeaANHEHUN,

- Hay4MTb UCMOMb30BaTb 3fIEMEHTapHbI 6a3nc 3aKOHOB M MOHATUI PU3MYECKON XUMUKN (OOLIYHO STOT
6asnc HasbiBaeTcst obLien xmmuen), 4YTo HeobxoauMOo AN YCBOEHMS U UHTepnpeTauun yrinybneHHbIx
3HaHW MO ApyrMm pasgenam xumunn. Kpome Toro, B Lenv ANCUMninHbl BXOAUT

- (bopmmpoBaHMe y CTYAEHTOB-XMMWKOB MNpeAcTaBrneHns o6 OCHOBax M OCOBEHHOCTSAX KaK LUMPOKO
ncnonb3yemblx, Tak 1 cneyndgumyecknx cnocodbax CMHTE3a HEOPraHNYEeCKUX BELLECTB; Cnocobax O4YNCTKM
COELVHEHUN N NoNyYeHns BeLecTB 0CoOO0M YNCTOThI.

3apaum yye6HOM AUCLUNIUHDI:

- U3ydeHne OCHOBHBbIX 3aKOHOB TeopeTnYeckon (oM3nyeckon) XumMum;

- hopMmpoBaHmMe MOHMMaHUA CBONCTB 3fIEMEHTOB U 0Opa3yeMbiX UMW COEQMHEHUN Ha OCHOBE
nonoxeHun obwen xummmn. B ocHoBy nonoxeH [lepMoanyeckmii 3akOH, Kak OCHOBa XMMWYECKOW
cuctematukn. PaccmaTpmBaeTcs Knaccudukaums XMMUYECKUX 3NEeMEHTOB, MpPOCTbiX, OUHApPHbLIX W
CMNOXHbIX XMMUYECKNX coeanHeHui. [laeTca obuwaa xapakrepuctmka rpynn anemeHToB epuognyeckon
cucteMbl.  M3yyaloTc OCOBEHHOCTU XMMUUM  KOHKPETHbIX 3NeMEeHTOB M UX Hambonee BaXHbIX
coegvHeHnn. Cepbe3Hoe BHUMaHWe yaenseTcd XuUMUM PafMOaKkTMBHBbIX U CUHTE3UPOBAHHbIX
3aNeMeHTOB. YAensetcs BHMMaAHWE W3YYEeHMIO NyTen pas3BUTUS HEOpraHU4eckom Xumuu, npobneme
NOSTy4eHUs1 HOBbIX HEOpraHU4YecKMx BeLLeCTB C 3apaHee 3afjaHHbiMW CBOMCTBaMW (NOSTYNPOBOLHMKM,
HeopraHu4eckme nonumepbl 1 T.n.).

10. MecTo yyebHOM AncuMNUHbLI B cTpyKType OOI:
51.0. — o6s3aTenbHas YacTtb 6a30B0OW ANCLIMMNHBI

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNMaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS obGpa3oBaTesNibHON
nporpamMmmMbl (KOMAETEHLMAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HasBaHue Koa( WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOoMneTeHuuu bl)

OrK-1 CriocoOHOCTh OrlK- | Cucremarusupyet u | 3HaTb: Kputepum CaMOornpoun3BOISIbHOIo
aHaJU3UpOBaTh U 1.1 | aHanu3upyeT pe3yJbTATHl | XMMUYECKUX peakuun B pasfiMyHbIX cuctemax
HHTEPIIPETHPO- XAMHYIECKHX YMeTb: nnaHWpoBaTb  3KCNEPUMEHT  Takum
BaTh PE3yJbTATHI 9KCIICPUMEHTOB, obpasom, 4TOObI U3BMEYL U3 HEr0 MaKCUMYM

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

U3MepeHuit MaTepuanoB

OMK- | Mpennaraer

1.2 | uHTepIpeTaIuIo
CcOOCTBEHHBIX
9KCIIEPUMEHTOB u
PacUeTHO-TEOPETUIECKUX
paboT ¢ UCHOIB30BaHUEM
TEOPETHYECKUX OCHOB
TPAJAUIMOHHBIX U HOBBIX
pas/iesioB XUMHUH

OlNK- | ®opmynupyeT 3aKiIt04eHHS
1,3 | u BEIBOABI MO pe3yJIbTaTaM
aHaJIN3a JIUTEPATYPHBIX
JIAHHbIX, COOCTBEHHBIX
IKCTIEPUMEHTAIBHBIX "
pacyeTHO-TEOPETHYECKHX
pabor XUMHUYECKON
HAaIpaBJIeHHOCTH.




OrK-2 CrocobHOCTH OrlK- | Paboraer ¢ xumuueckuMu | 3HATb: OCHOBHbIE npasuna TEXHUKN
MIPOBEJCHUS C 21 BEILIECTBAMH c | 6e30MacHOCTM M OCHOBHble MNpUEMbl BeAeHUs
cobmmoneHneM coOmoIeHreM HOPM | XMMUYECKOro 3KCcnepumeHTa.

HOPM TE€XHUKH TEeXHUKHU 0€30I1acCHOCTH YmMmeTb: BbIMOMHUTL OCHOBHblIe paboThbl
0e30macHoOCTH nabopatopHoro MNpakTukyma no HeopraHM4ecKom
XMMHYECKOIO 2.2. IIpoBogur cuHTE3 BELIECTB | XUMUU
9KCIIEPUMEHTA, W MarepuajoB  pasHoil | BnageTb: OCHOBHbIMW MpuveMamMn 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
BEIECTB U MaTepHalioB Ha
UX OCHOBE.
2.4 [IpoBogutr  uccienoBaHUs
CBONCTB BEILECTB u
MaTepuaaoB c
HCTIONIb30BaHUEM
CepUIHOTO HAay4HOTO
00opyaoBaHUs
OrlIK-3 CnocobHOCTh OlK- | IIpumensier Teoperndeckue | 3HaTb:  OCHOBHblE  MeTOAbl  onpedeneHus
MIPUMCHSTh 3.1 " nosyaMnupudeckne | 6asoBblX  CBOMCTB  BewlecTB  (MMAOTHOCTMH,
pacdeTHo- MOJEIM TPH  pEUIeHHH | AaBfeHUsa napa, KUCIOTHO-OCHOBHLIX CBOWCTB U
TeopeTHYeCKHe 3a1a4 XUMHUUecKoil | T.4.).
METO/IBI IS HaIpaBIEHHOCTH. YMeTb: MpoBOAMTL pacyeTbl N0  WU3BECTHOMY
U3y4YCHUS anroputMy C  MPUMEHEHUEM  KOMMbIOTEPHbLIX
CBOICTB BEILECTB Hcnone3yer craHpgapTHoe | nporpamma
U TIPOIIECCOB ¢ ux | 3.2 nporpaMMmHoe obecrieucHue | BnapeTb: OCHOBHbIMMU npuemamm
Y4YacTHEM C pu pemeHnn 3ajad | KonudyecmeeHHolU  obpaboTku  pes3ynbTaToB
HCTIONIb30BAaHUEM XUMHUYECKOH aKkcrnepumMmeHTa
COBpPEMEHHOM HarpaBJIeHHOCTH
BBIYHCIIATEILHOM
TEXHHUKH
OlNK-6 | CnocoGHOCTB OlK- | IIpencraBaser pe3ynbTaThl | 3HATb: OCHOBHbIE MPUEMbl NOATOTOBKU AOKMaja
MPE/ICTABIST 6.1 paboTHl B BHAE OTYETa MO | MPU  MOMOLUN COBPEMEHHbLIX  KOMMbIOTEPHbIX
pe3yabTaThI cTaniaptHoil  ¢opme Ha | Nporpamm
cBoel paboTHl B PYCCKOM SI3BIKE. YMeTb: CcamMoCTOATENbHO MNOArOTOBUTL YCTHOE
YCTHOI u cooOblLeHMe, CONPOBOXAaemMoe npe3eHTaLueil.
MHCbMEHHON 6.2 IIpencrasnser Bnapetsb: anemMeHTapHbIMU HaBblKamu
thopme uH(OopMaLUIO XUMUYIECKOTO | CreumanucTa-goknag4vka.
COOTBETCTBHUH  C CONIEpXAaHUA C  y4eTOM
HOpMaMH n TpeboBaHunit
MpaBUIAMH, oubnmorpaduyeckoit
MPUHATBIMA B KyJIbTypBI
npodeccrnonansH
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 mpe3eHTanuoO 1O

TeMe paboTsl u
NPE/ICTaBISIET ee Ha
PYCCKOM ¥ aHIVIMHCKOM
S3bIKAX.




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

Popma NpoOMEXYTOHYHON aTTeCTaLMNM (3avem/sKk3ameH) IK3aMEH

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bug yyebHor paboTbl Bcero 1 Mo CeMeZCTpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 304 152 152
Jlekumm 50 50
npakTuyeckme
B TOM YuUcne:
naboparopHble 204 102 102
CamocTosiTenbHas pabora 128 64 64
B ToMm uncne: kypcoBas paborta
dopma NpoMeEXyTOYHON aTTecTaumu: 72 36 36
(3K3amMeH — 72 4aca)
UToro: 504 252 252
13.1. CopepxaHue QUCLMUNIUHDI
n/n Peanusauus
asgena
HaumeHoBaHne pasi
ONCUUNINHBI C
pasgena CogaepxaHve pasgena AMCUUNIUHbI NOMOLLbH0
ONCLMNINHBI o
OHNamnH-Kypca,
QYMK*
1. NNekuun
1.1 | BBegeHue DopMmbI CyLLIECTBOBAHUSA MaTepun. Xnmmyeckas gopma https://edu.vsu.ru/
ABWxeHus, ee ocobeHHocTn. OnpeaeneHne xumnn. 3agaym course/view.php?
xumnn. O6LLast XumMust — TeopeTU4EeCKnin PyHOAMEHT XMMUYECKON id=11068#section
HayKkn. XMMUYECKUN U PU3NKO-XUMUYECKNA MeTO bl -2
nuccrnegoBaHusl.
1.2 | Xumuyeckasa ATOMHO-MOnNekynsipHas Teopusi. XuMmnyeckun anemeHT. [pocTtoe
amomucmuka BellecTBo. AnnoTponusa. [as3oBble 3akoHbl. Yncno Asoragpo.
Monb. MonspHas macca. CoBpeMeHHast Xumuyeckass atToM1CcTmKa.
ATOM, Monekyn, kpuctann. MonekynspHas v HemonekynspHas
dopma kpuctannos. [loHaTME O as3e — HocUTene CBOWCTB
BELleCTBA B  KpUCTanmax  HEMONEKYNSAPHOW  CTPYKTYPbI.
Xumunyeckoe coepuHeHue. CTpPyKTypHble (OpMynbl MOMEKyNn U
KpMCTannoxummyeckoe cTpoeHune Belectea. CTEXMOMETPUYECKHE
3aKOHbI M UX COBpeMeHHas TpakToBka. CoeguHEeHMs MOCTOSAHHOIO
U nepemMeHHOro coctaBa. KpucTannoxmmuyeckoe CTPOEHME WU
cBoncTBa BellectBa. [MoHATME O pfedbekTax KpucTanmmyeckom
CcTpykTypbl. OBnacTb romoreHHocTn a3 NepemMeHHOro cocrtaga.
HdanbToHngbl 1 6epTonnuasl.
1.3 | Xumuyeckas OcHOBbI TEPMOXNMUMK. K30 - U IHOOTEPMUYECKNE peakumnn. 3akoH | https://edu.vsu.ru/
mepmoduHamuka | JlaByasbe-Jlannaca. 3akoH [ecca. AQAMTUBHOCTB TeMmoBbIX | course/view.php?

apdheKkToB B MHOroctagumnHbIX npoueccax. TepMoanHaMmmnyeckue
CUCTEMbI: M30NMPOBaHHbIE, 3aKpbiTble, OTKPbITble. V306apHbie n
N30XOpHbIE MpoLecchl. TepMogMHaMmmnyeckas 1 TepMoxXuMmmnyeckas
CUCTEMbI 3HaKoB. PyHKUMM COCTOSHUS. BHYTpEHHAs aHeprus u
SHTanbnNue. JHTanbNWHbIE Avarpammbl. Tennota u pabota, ux
B3aMMOCBSA3b. 1-0€ Hayano TepMoAMHaMUKK. 3aKOH COXpaHeHWUs
aHeprun. Kputepuii HanpaBneHHOCTU XUMMUYECKOro mnpotecca.
MpuHuun BepTno-ToMnceHa, €ro OrpaHN4YeHHOCTb. JHTpONUs
CUCTEMbl. 2-0e Hadano TepMoauHamuku. PocT asHTponun —
KpUTEPUN HanpaeneHus npoLecca B M30NMPOBAHHbLIX CUCTEMAaX.
Cratnctnyeckas uHTepnpeTaums aHTponuu. [Bwkywas cuna

id=11068#section
-6
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npoLecca B 3aKpbITbIX CUCTEMAX. SHTANBNUAHBLIA U 3HTPOMMUIAHBIN
daktopbl. CBobogHast sHeprusa [mbbca, ee ymMeHblLUeHME nNpwu
CaMOMpPOM3BOJIbHbIX npoueccax. CeobopHas 3Heprus
Menbmronbua. CraHgapTHas cBobogHas  aHeprus.  Mepa
yCTOM4MBOCTN coeamHeHusi. CBobogHasa M CBA3aHHas 3JHeprus.
MakcumanbHasa paboTa, coBepLleHHas CUCTEMOWN.

1.4

XumMmmnyeckas
KMHEeTUKa

CKkOpOoCTb U MexaHW3sM XuMumyeckon peakumm. CKopocTb U
KOHLIEHTpauusa pearupyromx BewecTB. 3akoH AeWCTBYIOLLMX
mMacc. MonekynsapHocTb peakuuun. MNMopsaok peakumm n MexaHu3m
npouecca. Jiumutupyrowaa cragnss MHOFOCTaAUNHbBIX peakuuu.
CkopocTb peakuunu 1 TemnepaTypa. PacnpegeneHue monekyn no
aHeprusam  (Makceenn, bBonbumaH). O3Heprusi  akTMBaUMMW.
AKTUBHbIA KOMMeKC. YpaBHeHNe AppeHuyca. DHepreTudeckui u
AHTPONUNHBIN YneHbl ypaBHeHUs. Katanus. Katanmnsatopsbl.

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

Ob6paTtumble n HeobpaTumble npouecchl. CBs3b 06paTU-MoOCTh C
paBHOBecuem. WICTMHHOE U1 foXxHoe paBHoBecue. Kputepuu
yCTaHOBMeHnss paBHoBecus peakumn. CBA3b  KOHCTaHTbl U
cBobogHom aHeprum 'mbbca. dakTopbl, BAUAIOLIME HA MONOXEHUE
pasHoBecus. MNpuHumn Je-lWatense. NeTepodasHbie paBHOBeECUS.
[daBneHve  HacblleHHoro napa. [lpoueccbl  vcnapeHus,
cybnumaummn, kuneHus, nnaeneHus. ®asosas gmarpamma Bodbl.
MpaBuno a3 [wnbbca. T[loHATME O  TepmoauHaMuke
HepaBHOBECHbIX NPOLECCOB.

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

1.6

PacTteopbl

TepMogNHAMNYECKUA U KUHETUYECKUIA acnekTbl (hopMUpOBaHUSA
pacTtBopoB. Cnocobbl BbIPaXEHWS] KOHLIEHTpauMM pacTBOPOB.
PacTtBopeHue Kak U3MKO-XMMWUYECKUIA MpoLecc. JHepreTuka
npouecca pacTtBopeHusi. [NoHaTne o6 nageanbHoM, pa3baBneHHOM
W peanbHOM pacTBope. YcrnoBus paBHOBecus (pas — paBeHCTBO
XUMUYECKUX NOTEeHUMarnos.

Teopus anekTponuTuyeckon guccoumnaunn. CTeneHb U KOHCTaHTa
anccoumauun. 3akoH passegeHuss OctBanbga. OCHOBbI Teopuu
CUMbHBIX 3MEKTPONMTOB, 0b6pasoBaHMe MOHHbIX nap. Kaxywasacs
cTeneHb auccoumaumu. AmdoTepHble ANEeKTPOnUTHI.
Avccoumnaumsas  MHOFOOCHOBHBIX  KWUCIOT, MHOTFOKUCIOTHbIX
OCHOBaHwuin, cone. CoBpeMeHHble TeopUM KUCIOT U OCHOBaHWUN.
ConbBocucteMbl. [1poTOHHas M anekTpoHHasa Teopun. WoHHoe
npovssegeHne BoAabl. BopopodHbln nokasaTensb. KucnoTtHo-
OCHOBHble UWHAUKATOpbl. VOHHbIE B3aMMOOENCTBUS B XKUOKUX
pactBopax. Ob6mMeHHble peakunn mexgy noHamu. ObpaTumbie K
HeoOpaTuMble npouecchl. PeakumMm HeWTpanusauum v rmgponmaa.
CteneHb 1 KOHCTaHTa rugponusa. lNponssegeHne pacTBOPMMOCTU.
OnekTponua pacnnasoB 1 BOAHbIX pacTBOpPOB conen. NHepTHble 1
akTMBHble anekTpodbl. [loTeHumMan pasnoxeHus. fBneHve
nepeHanpsbkeHnsa.  3akoH  Papages.  SnekTpoxumuyeckas
Koppo3us mMeTanmnoB. TeepAable pacTBopbl. [BMXywas cuna
0o6pas3oBaHMsA TBepAbiX pPacTBOPOB. Tunbl TBEPObIX PacTBOPOB.
TBepaple pacTBopbl  3amelleHus. YcnoeBuss  obpasoBaHus
HeopraHMyecknx TBepAblX pacTBOpPOB 3amelleHus. [lpoueccol
ynopsifjoyeHnss B TBepAablX pacTBopax. TBepAable pacTBOpbI
BHeApeHus, BbluMTaHuA. PacTBopbl TBepable, Xuakue U
razoobpasHble. OnpegeneHne pacTBOPOB KaXX4Oro KOMMOHEHTa B
COCYLLECTBYOLNX (hasax.

Kupokue pacTBopbl. Mpypopa Xungkoro COCTOSAHUA.
KonnuratnBHble cBoWCTBa waeanbHbIX pacTBopoB. [laBneHuve
napa. 3akoH Payns. Kpuockonua wn abynnvockonmsa. Ocmoc.
OcmoTuyeckoe gasneHune. 3akoH BaHT - Nodda.
OxncnnTensHO-BOCCTaHOBUTENbHBIE  peakuun. HanpaeneHHOCTb
npoLieccos, CBSI3aHHbIX c nepenaven 3NEeKTPOHOB.
ONEeKTPOXNMUMYECKNIA pAa HanpsbkeHun. PaBHoBecue Ha rpaHuue
mMeTann - pactBop. CTtaHOapTHble 3aNeKkTpoaHble MoTeHumanbl n
cBobogHas aHeprusa Mmbbca. 3OAC ranbBaHMYECKOro anemeHTa.
YpaBHeHue HepHcTta. MeToabl ypaBHuBaHua OBP: anekTpoHHOro
©anaHca, MeTog nonypeakuni.

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

Passutue npeacraBneHun o CTpoeHun atoma. BonHoBasa npupona
anekTpoHa. BonHoBas yHKUMS W BOMHOBOE YypaBHEHWE.
PagvanbHas v yrnosasd cocTaBnglolmMe BOSHOBOW (hyHKUUM.
OHeprus, pasmep W HanpaBreHHOCTb 3NEKTPOHHbIX 06rakos.
KBaHTOBbIE YMCnA.

MHOroanekTpoHHole atombl. [MpuHUMNBLI 1 NpaBuna 3anofiHEHUsI
3NeKTpoHaMM aToMHbIX opbutanein. [lpuMHUMN  MWHMManNbHON
SHepruv, npuwHuun Taynu, npasuno [yHaa. CoBpemeHHas
TpakToBKa NepUOANYECKOro 3akoHa. 3aKOHOMEPHOCTN U3MEHEHNS
OCHOBHbIX MapaMeTpoB aTtoMa (aTOMHbIX paguyCcoB, 3HEpPrumn
MOHM3aUMM U CPOACTBA K IIMEKTPOHY) B nepuodax W rpynnax.
3HavYeHne Nepmnoamyeckoro 3akoHa.

1.8.

Teopusa
XUMUYECKOWN
CcBA3N

PasBuTne npeacraBneHMn 0 XMMUYECKOW CBA3W. BamneHTHoCTb 1
cteneHb okucneHusi. OCHOBHbIE XapaKTEPUCTUKUN XUMWYECKOMN
cBA3n. deHoMeHornormyeckne Teopun WOHHOW U KOBaneHTHOW
casm (Koccenb, Jlbiouc). MoHHas cBA3L M ee cBOUCTBA:
HanpaBiEHHOCTb N He HacblWwaemocTb. Mogenb «4MCTON» MOHHOM
CBA3K B TBEpAOM Tene. [NpenmMyLLeCcTBEHHbIN BKNag MOHHON CBA3N
1 KOOPAMHALMOHHbIE YNCNa aTOMOB B MOHHbIX KpUcTannax.
KoBaneHTHasa cBs3b. BonHoBas npupoga KoBaneHTHOW CBSA3M.
MeTon BaneHTHbIX cBsA3eW. HanpaBneHHOCTb, HaChILLAEMOCTb U
nonapu3yemMocTb KOBaneHTHoW cBsa3n. BonHoas npupoaa
KOBarneHTHOW CBA3N. MeTtopa BaneHTHbIX CBA3eN.
HanpaBneHHOCTb, HacbILLaeMOoCTb " nonsapu3yemocTb
KoBarneHTHon cBA3n. KoopAuHaUWOHHbIE 4YUCha B KOBamNeHTHbIX
Kpuctannax. Cnocobbl NepeKkpbiBaHWS 3MEKTPOHHbIX 0OMNakos.
KpaTHble cBA3u.

MeTtog  BaneHTHbix  cBA3en. MexaHusmbl  obpasoBaHus
KOBaneHTHoW cBA3W. [uMbpuaHble BONHOBbIE YHKUMKU. Tunbl
mbpuansaumm n reomeTpus mornekyn. [JOHOPHO- aKuenTOpHbIN
MexaHu3M o00pa3oBaHuUsi KoBaneHTHoOM cBA3W. MakcumanbHas
BaneHTHOCTb (koBaneHTHOCTb) 31eMEeHTOB. MonspHOCTb
KOBarneHTHOW CBA3W W MoneKkynbl B LenoMm. AunonbHbIA MOMEHT.
HepoctaTkun meTofa BaneHTHbIX CBA3EN.

MeTtog MonekynsipHbix opbutanen. [Npubnumxkenune JIKAO.
OHepreTuyeckne  gmarpammbl  MPOCTEWLUMX  FOMOSIAEPHbIX
Monekyn, obpa3oBaHHbIX 3nemeHTamum 1 KM 2-0ro0 NepvoaoB.
Mopsagok  cBSA3M, MarHUTHble M ONTUYECKUe  CBOWCTBA.
OHepreTvyeckme auvarpammbl  MPOCTEMWIMX  reTeposiAepHbIX
monekyn (HIM, H,O, NHy).

BopopopaHas CBA3b. Mpupopa ee obpasoBaHus.
MexxmonekynspHas U BHYTPUMONEKYNspHas BOAOPOAHas CBA3b U
ee BNusHMe Ha cBowicTBa Mornekyn. Cunbl BaHn- gep- Baanbca.
OpwueHTaunoHHoe, WHAOYKLMOHHOE " ANCNepCuUoHHoe
B3aMMoencTame.

MeTannuueckasd cBs3b W ee npupoaa: MHOTOLLEHTPOBOCTb,
aeduunt n obollecTBneHne aneKkTpoHoB B KpucTanne. CBoicTea
MEeTannMyeckon CBA3W: HeHanpaBneHHOCTb M HEeHacbILLaeMoCTb.
PaamepHbin  dhakTop n KOOpAMHAUMOHHbIE  Yucna B
MeTannuMyecknx kpuctannax. [NnoTHble U NNOTHeNWne YNakoBKU
aToMoB B MeTannuyeckux kpuctannax (OUK, TUK, TTIY).
KoBaneHTHoO- MeTannuyeckasi CBA3b B NepexogHblX MeTannax

1.9.

KomnnekcHble
coeNHeHus

CoBpeMeHHble  NpeAcTaBfieHNss O  XMMWYECKOMW  CBS3M B
KOMMMEKCHbIX  coeauHeHusx. MeTog  BaneHTHbIX — CBA3ew,
BO3MOXHOCTM  MeToda. Teopusi  KpUCTamniM4yeckoro  nors.
CummeTpusa d-opbutanen. OHepreTumdeckoe pacuienneHve d-
opbuTanen B OKTasgpuvyeckoMm, KBagpaTHOM W TeTPasapuUyecKoM
norne nuraHgoB. OHePrus pacluenneHns U 3Heprus cnapuBaHus.
MarHuTHble M ONTUYeckue CBOWCTBA KOMIMIEKCOB W MO3WLMK
Teopun Kpuctannuyeckoro nons. [loHsTMe O Teopwum nons
nurangoB.  (MeTod  MOMEKynsipHbiX opbuTanen). 3aceneHuve
9MEeKTPOHaMWM  3SHEepPreTUHeCKMX YPOBHEN B  OKTa3apuUyecKux,
TeTpa’gpuyeCcKmx " NNOCKOKBaApaTHbIX KOMMIIeKcax.
CneKkTpoxumMu4eckui psag n p-cBs3biBaHve NIMraHgoB.




1.10

Mepuoanyeckun
3aKOH KakK
OCHOBa
XUMUYECKON
cucteMaTuKkm

OTanbl pasBUTUS MEPUOAMYECKOro 3akoHa. [lepuogunyeckas
cuctema kak matpuua. [MpyvHUMN MHBAPWAHTHOCTM MOJIOXEHUS
anemeHTa. lNMepuoakl v rpynnbl. [pynnoBas 1 TMnoBasi aHanorus.
Tunudeckne anemeHTbl. [lonHbIE W HEMOMHbIE 3NEKTPOHHbIE
aHanorn. BTopuyHas W BHYTPEHHAA NEepuoaudHOCTb U UX
NnposiBfieHne B  UM3MEHeHusX opbutanbHbIX paguycoB MU
noTteHunanos MOHU3aLUMN. FopusoHTanbLHas aHanorus.
[varoHanbHas aHanorus. Knaccudmkaums XUMUYECKUX
3NEMEHTOB MO TUMY M 3aCENeHHOCTU 3MEKTPOHHbLIX opbuTanen.
MonygnvHHasa 1 AnnHHast opMbl MEPUOLUYECKON CUCTEMBI.

1.12

MpocTble
BeLlecTBa Kak
roMOaTOMHbIe
coeuHeHus

XvMM4eckoe U KpUCTaINIOXMMUYECKOe  CTPOEHWe  MpOCTbIX
BewecTB. MeTtannbl U HemeTannbl B MEPUOONYECKON CUCTEME.
MpaHnuya UuHTna. Pusmyeckme CBOWCTBA MPOCTbIX BeLLECTB.
XvmMmudeckme  cBoOWCTBa  MpocTbix  BewecTtB.  Ocobounctble
BeLlecTBa. HoBble HanpasneHns B COBPEMEHHOM
MaTepuanoBegeHum ¢ UCNOMNb30BaHMEM MPOCTbIX BELLECTB.

113

BuHapHble
XMMuyeckune
coefvHeHns

Knaccudumkaums OMHapHbIX XUMUYECKNX COEANHEHWUI.
M303nekTpoHHble pagbl. MameHeHne xapakTtepa CBA3M WM Tuna
KpUCTannM4yeckon  CTPYKTYpbl B W303MEKTPOHHbLIX  psdax.
lMocToAHCTBO M nepeMeHHoCTb coctaBa. Okcuabl. BogopogHbie
coeanHeHnus. ManoreHnapl. MNHukToreHnapl. Kapbugbl, cunuunapl,
6opugbl. MHTepMeTannmMyeckne coegnHeHus.

1.14

CrnoxHble
XUMuyeckue
coeiuHeHus

CnoxHble  xummudeckme coegumHeHus. Wx  knaccudukaums.
M'mapokcuabl Kak XapakTepuctuyeckme coeIHeHus.
CoBpeMeHHasi KoHUenuusi oopMynbHOrO cocTaBa rMapoKCUOOB.
KnucnoTHo - OCHOBHble cBoncTBa. AMMOTEPHOCTbL MAPOKCUAOB.
OKUCNNUTENbHO-BOCCTAHOBUTENbHbIE ~ CBOWCTBA  MMOPOKCUOOB.
Conn KMCNnopoaocoaepaLinx KWCIOT. KomnnekcHble
coeiHeHuns.

1.15

Bopopoga, Boaa,
GuHapHbIe
BOLOPOAHbIE
coeauHeHus

Bogopoa. YHukanbHoe NonoxeHue Bogopoda B Nepuoanyveckon
cucteme. Msotonbl Bogopoda. ATOMapHbI U MOMEKYNSPHbIA
Bogopoa. Pduamdeckne u XMMUYECKMe CBOWCTBaA BOAOpPOAA.
Mmapnabl M BOOOPOAOHbIE COEAMHEHMS 3AnemeHToB. [lonyyeHue
Bogopoda KomnnekcHble coeguMHEeHUs. CBOMCTBA BOAOpOAA.
Mmapnabl M BOOOPOAOHbIE COEAMHEHMSI 3remMeHToB. [lonydeHue
Bogopoaa KomnnekcHble coeanHeHusi. Boga.

1.16

OnemMeHTbI
| rpynnel MC

OcobeHHocTn nutnsa. [MpupodHble COEOVHEHUsT U MOMNyYeHWUs.
dusmyeckne M XMMUYECKME CBOWCTBA. XapakTepuctunyeckue
coeanHeHusa nutuda. CoeaMHeHna NUTUS ¢ pyrumMu HemeTannamu.
Conu kncnot. MeTtannoxumus. XapaktepucTtuka anemeHToB | A -
rpynnbl. [pupogHble CcOedMHEeHUS U MOoMyYeHue  LLEernoYHbIX
MeTarnnos. dusmnyeckne " XUMmMyeckne CBOWCTBA.
Xapaktepuctuyeckme coeguHeHusa. CoeavHeHns € Apyrumu
HemeTannamu. Conu KncnopogocogepxaLumnx KMCHOT.
MeTannoxumus.

Xapaktepuctnuka anemeHtoB | B - rpynnel..  [pupoaHbie
coeguHeHns 1 nonydyeHne metannos. dusmyeckne N XMMmnyeckmne
CBOMCTBa. Xapakrtepuctuyeckne coeauHeHus. CoeguHeHus c
HemeTannamu. Conu KncnopogocoaepaLimx KNCNoT.
MeTtannoxumus

1.18

AnemMeHTbI
Il rpynnel MNC

OcobeHHocTn 6epunnus. MNpupogHble COeQUHEHUS U NOMyYeHKe.
dusnyeckune 7] XUMU4eckne CBOMCTBA Gepunnus.
Xapakrtepuctmyeckme coeguHeHus. CoegnuHeHns ¢ HeMmeTannamu.
Conu  kucnopopo-cogepXxalimx  KMCNOT U KOMMJIEKCHbIe
coeavHeHnus. Metannoxumus 6epunnus.

OcobeHHOCTM XUMUM  MarHus. dusmyeckme U XUMUYECKME
CBOWCTBA. XapakTtepuctmyeckme coeanHeHud. [BOWHbIe conu.

LLleHunTbl. Komnnekchl. CoeavHeHus c HemMeTannamu.
MeTannoxmmus marHus.
XapakTtepucTtumka 3M1EMEHTOB nogrpynnel Kanbums.

XapakTepuctuyeckne coeamHeHust. Conm KMCnopoaocoaepkalimx
KMCINOT ¥ KOoMMMeKcbl. MeTannoxmmusi.

XapakTepuctuka anemeHToB Il B-rpynnbl.  ®usnyeckme u
XMMUYECKMe  CBOMCTBA.  XapaKTepucTUYeckne  COeaMHEHMs.




CoegnHeHua ¢ HemeTannamu. Conm  KMCNopogocoaepKalumx
KUCINOT U KOMMJIEKCHbIE COeANHEHNS.

1.17

OnemeHTbl
Il rpynnel MNC

OcobeHHoCcTM  xumum  Gopa. [pupogHble coeguHEHus wn
nonyyenne. ®Pusnyeckne U xumudeckne cBolcTBa Gopa.
Xapaktepuctunyeckme coeuHeHuns. bBopHble kucnoTel. Bypa.
CoeagnHeHus c apyrumn HemeTannamu. Conu
KMCNOpoaoCoAePKaLUUX KACNOT M KOMMMEKCHbIE COeOUHEHUS.
CoeanHeHusa HU3LWLMX CTeneHen okucneHns. Metannoxmmus.
XapakTepucTuka 3neMeHTOB noarpynnbl  ckaHgus wu  P33.
MpupogHble coeguHeHUa u nonydeHne metannos. dusnyeckue u
XMMWYECKME CBOWCTBA. Xapakrtepuctuyeckne coegumHeHus. Conu
KucrnopogocogepXalmnx KUCIOT U KOMMIEKCHbIE COEAUMHEHWS.
MeTtannoxumus.

1.18

OnemeHTbl
IV rpynnei 1C

OOwasn xapaktepuctuka anemeHToB |V rpynnel. OcobeHHOCTH
XuMnn yrnepoga. Yrnepog B npupoge. dnsmyeckne n xummyeckue
CBOWCTBa yrnepoga. Xapakrepuctudeckme coegunHeHusi. Okcuapl
yrnepoga. YronbHass W TuoyronbHas Kucnotbl. HagyronbHble
kncnotel. KapbamuHoBas kucrnota. ModeBuHa. CoeguHeHus ¢
apyrummn Hemetannamu. Cepoyrnepog Luman. LnaHosogopoa u
cuHunbHaa kucrnota. [anoreHoumanmabl. LinaHamuma. LlnaHoBas
Kucnota n ee usomepHole chopmbl. PogaHosogopogd. PogaH.
OcCOBeHHOCTU XMMUK  KpemHus. [lpupogHble coeguHeHus U
nonyyeHne kpemHus. dusmdeckme ” XUMUYECKMNE CBOWMCTBA
KpeMHus. Xapaktepuctudeckme coeanHeHusi. Okcuabl KpeMHWS.
KpemHueBble  kmcnotbl. CwunaHbl. [anoreHnabl  KpeMHWs.
KpemHedTopuctoBogopoaHasa kucnota. CoeanHeHuss ¢ Apyrumu
HemeTannamu. Hutpug kpemuus. MNpocTblie n CNOXHbIE CUNUKATBI.
Antomocunukatbl. CTekno. Cutannel. MeTannoxmmms KpemMHus.
Xapaktepuctuka  anemeHtoB IV A-rpynnbl.  [lpupogHble
coeguHeHMs W MOMy4YeHWe repmaHus, onosa MW  CBUHUA.
dusmyeckne n XMMUYECKME CBOMCTBA. XapaKTepucTu-4yeckme
coeguHeHMss M coeduMHeHns ¢ HemeTannamu.  Comnm
KucnopogcoaepXawmx Kucnot. KomnnekcHole coeanHeHus.
O6uwas xapakTepucTMka 3NEMEHTOB  NoAarpynnbl  TUTaHa.
MpupoaHble coeauHeHUs un  nonydveHue. dusmyeckne U
XUMWYECKME  CBOWCTBA. XapaKTepUCTUYECKMe  COefUHEHUSs.
CoegunHeHnss ¢ HemeTannamu. Conu  KUCNOPOAOCOAEPXKALLNX
kucnot. KomnnekcHble coegunHeHusi. MeTannoxummsi anemMeHToB
noAarpynnel TUTaHa.

1.19

OnemeHTbl
V rpynnsl [C

Xapaktepuctuka anemeHToB V rpynnbl. OcobeHHOCTU Xumun
asoTa. A30T B npupoge v ero nonyyeHue. dusmuyeckue wu
XUMU4eckne cBOWCTBa asoTa. BopgopoaHble coefuHeHWs asoTa.
KucnopogHble coeguHeHus asota. CoeaovHeHuss € gpyrumu
HemeTannamu. CoeguHeHnst ¢ meTannamu.

OcobeHHOCTU xumMumn  docdopa. [lpupogHble COeAuHEHMS 1
nony4yeHuve. dusunyeckne n XUMMYECKNE CBONCTBA.
Xapakrtepuctmyeckue coeguHeHus. Okeungpbl docdopa.
dochopcogepkalime KACnoThl 1 ux conun. CoeanHeHuns dgocdopa
¢ HemeTannamu. PoconHntpunxnopus. CoeguHeHns ¢
MeTannamu.

Xapaktepuctuka  anemeHtoB V. A-rpynnbl.  [lpupoaHbie
coenHeHns n nonydeHue. lNpocTble BellecTBa, uU3ndeckme u
XUMUYECKMEe CBOWCTBA. XapakKTepuCTU-YecKne  COoefUHEHUS.
CoeauHeHus c apyrumm HemeTannamu. Conu
KMCNopoJocoAepKalux  KMcroT. KommnnekcHble  coefuHeHus.
MeTannoxumus.  XapakTepucTuka  SMEeMEHTOB  noarpynmnbl
BaHaaus. MpupoaHble coeguHeHusa n nonydeHue. dusnyeckue u
XUMUYECKMEe CBOMWCTBA. XapaKTepucTuyeckne coefuHe-Hus.
CoegnHeHua ¢ pgpyrumum  Hemetannamu. «WJ»  -coegmHeHus
BaHaaus. Conu kucnopogocoaepXalimx KACNOT M KOMMIEKCHbIe
coeanHeHus. Metannoxumusa anemeHToB V B-rpynnbl.

1.20

OnemMeHTbl
VI rpynnel MNC

O6was xapaktepuctuka anemeHToB VI rpynnel. Ocobasi ponb
kucnopoga B xumuun. Kucnopog B npupoge u ero nonyyeHue.
O30H. dn3nyeckme n xmmmndeckne csonctea kucnopoga. Okcuabl




meTannoB. Okcuabl HemeTannoB. [lepokcuabl, cynepokcugpl W
o3oHuAabl. Nepokeng Bogopoaa.

OcobeHHOCTM  xumunm  cepbl.  [pupogHble  coeouHeHus wn
nonydyeHve. ®dusmyeckne u XUMUYECKME CBOWCTBA Cepbl.
Xapakrtepuctmyeckue COoeINHEHMs. Okeunabl. Kucnotl,
cogepxawime cepy, M mx conu. CoeauvHeHWs cepbl C APYrMMM
HemeTannamu. Cynbduasl 1 nonucynbguabl  MeTannos.
MonucynbgaHsbl.

Xapaktepuctuka  anemeHtoB VI A-rpynnel.  [lpupogHbie
coeguHeHMs W nonyvyeHune ceneHa wu Tennypa. [lpocTble
BeLlecTBa, dusmyeckmne " XUMUYECKME CBOWCTBA.
XapakTepucTuyeckme COeAWHEHWss W COMM  CeneH — U
Tennypcogepxawux — KUCHOT. CoegnHeHnss ¢ gpyrumm
HemeTannamu. KomnnekcHble coeauHeHnsi. CoeauHeHns
MeTannamu.

XapaktepucTuka anemMeHToB noarpynnel  xpoma. [lpupoaHble
CoeAMHEHMs 1 nonyyeHne metannos. dusnyeckue n xmMmmyeckue
CBOMCTBA. XapakTepuUCTU-YeCKMe COeaMHEHMUS:  OKCuabl U
rmapokenabl. CoeauHenusa ¢ gpyrumu  Hemetannamu. Comnu
KMCNopoacoaepXalmx KUCMOT U KOMMSEKCHble COeVHEHUS.
KnacTtepbl MmonubaeHa n Bonbgpama. Metannoxmmus.

1.21

OneMeHTbl
VIl rpynnel MNC

Obuwasn xapaktepuctuka anemeHToB VII rpynnbl. OcobeHHOCTU
dTOopa. Odekt obpaTHoro 3kpaHuMpoBaHus. [lpupogHble
coeguHeHus 1 nony4venne dTtopa. PTopua Bogopoda n dropuapl
mMeTannos. CoeguHeHnsa oTopa c HemeTannamu.

OcobeHHocTM  xumunm  xnopa. [lpupogHble coeguHeHus U
nonyyeHne xnopa. ®dusmyeckme U XMMUYECKME CBOWNCTBA.
M'maponutnyeckoe OncnponopLnoHupoBaHue. Xapakre-
pUCTUYECKME COEAMHEHMUS N CONM XMOPCoaepXKaLLMX KACTOT.
XapakTepucTuka anemeHToB noarpynnel MapraHua. lMpupoaHbie
COeAMHEHMs 1 nonyyeHne metannos. dusnyeckne n xmMmmyeckue
CBOMCTBA. XapakTepUCTU-YECKME COEOMHEHUA C HemeTannammu.
Conu kncnopopgcogep aLlmx KUCNoT U KOMMIEKCHbIE COEANHEHNS.
MeTtannoxumus.

1.22

AnemMeHTbI
VIII rpynnel MNC

XapaktepucTuka anemeHToB VIII rpynnel. AnemeHTsl VIIA rpynnbi.
OcobeHHOCTUN rennst U HeoHa. NIHepTHble 1M GraropofHble rasbl B
npupoge. ®usnyeckme cBoincTBa OnaropodHbix ra3oB. Knatparbl.
BaneHTHO - xMmMu4yeckue coeguHeHust GraropofHbix rasoB. Ponb
XUMUW ONaropofHbIX ra3oB B pPa3BUTUM MEPUOONYECKON CUCTEMBI
O.1. Mengeneesa.

XapaktepucTuka oneMmeHToB Tpuaabl Xenesa. [lpupogHble
coefuHeHns 1 nony4veHue xenesa, kobanbta u Hukens. MNMpocTblie
BellecTBa. dusnyeckme " XUMMYeckne CcBOMCTBA.
Xapaktepuctnyeckue coegmHeHusi. KapOoHumnbl  3NemMeHTOB
Tpuagbl xernesa. Metannoxumusa. YepHasa metannyprus. YyryHbl n
cranw.

Xapaktepuctuka  nnatuHougoB.  [lpuvpoaHble  coeauHeHus,
nonyyeHne v adduHax nnaTtMHOBbIX MeTannos. [lpocTble
BellecTBa. dusmnyeckne " XUMMYeckne CBOWCTBA.
XapakTepuctunyeckme coegmHeHusa. CoeguUHEHNs ¢ HemeTannamu.
Conu kucnopogcoaepalimx KUCNoT U KOMMMEKCHblE COeQUHEHNS.
Ponb 1 3HayeHwe nnaTUHOMOOB B CTAHOBIIEHUM U Pa3BUTUM
XUMUU KOMMNEKCHbIX coeanHeHnit. MeTannoxmmus.

2. MpakTuyeckune 3aHATUA (HeT)




3. llabopaTopHble 3aHATUSA

3.1

Xummnyeckas
aToMuUCTUKa

OnpegeneHvie MOMSIPHOW Macchl HEU3BECTHOIO MeTassa

3.2

Xummnyeckas
KMHEeTuKa

OnpeueneHMe CKOpOoCTH XUMUYECKOM peakuunmn
KOHLleHTpaLLMOHHOVI n TeMHepaTypHon 3aBUCUMOCTMU.

n

ee

3.3.

Xummnyeckoe
paBHOBeCUe

Xummyeckoe paBHOBECKE U crnocobbl ero cMeLeHus

3.4

PacTBopbl

O6ume cBomncTBa pacTBOpOB

3.5

PacTBopbl

M'mpponus

3.6

PacTBopbl

OKMcnNUTENbHO-BOCCTAHOBUTENBHLIE peakuun B pacTtBopax

3.7

OnemeHTHl la
rpynnsl [1C
(KOTPOTKMI
BapuaHT)

OnemeHTbl la rpynnel NC (KOTPOTKUA BapmaHT)

3.8

OnemeHThl lla
rpynnsl [1C
(KOTPOTKMIA
BapuaHT)

OnewmeHTbl lla rpynnsl [NC (KOTPOTKUIA BapuaHT)

3.9

OnewmeHThl llla
rpynnel MC
(KOTpOTKMI
BapuaHT)

OnewmeHTbl llla rpynnel MNC (KOTPOTKMIA BapyaHT)

3.10

OnemeHThl IVa
rpynnel MC
(kOTPOTKMM
BapuaHT)

OnewmeHTbl IVa rpynnbl MNC (KOTPOTKUIA BapyaHT)

3.11

AsoT BogopoaHsie
coefiIMHeHus a3oTa

As3oT BogopogHble coegnHeHnst asota

3.12

AsoT
KucnopogHsle
coeguHeHus asoTa

A3oT KncnopogHoele coeguHeHuns asota

3.13

OnemeHThl Va
rpynnel MC
(KOTpOTKMI
BapuaHT)

OnemeHTbl Va rpynnbl MNC (KOTPOTKUIA BapuaHT)

3.14

Xnumus Kncrnopoaga

Xummsi Kncrnopoaga

3.15

OnemeHThl Via
rpynnel M1C
(KOTpOTKMI
BapuaHT)

OnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.16

AnemeHThl Via
rpynnel [1C
(kOTPOTKMM
BapuaHT)

OnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.17

OnemMeHThI
cemMeuncTBa Tpmag

OnemMeHTbl ceMencTea Tpuag
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13.2. Tembl (pa3aenbl) AUCUMNNUHBI U BUAbI 3aHATUN

HanmeHoBaHue Tembl
CamocTosTtenbHas
n (pasgena) gucumninHbl Jlekumn JTabopaTtopHble Bcero
paboTa
1 | BeegeHve 2 ) 4
2 | XvMn4yeckag aToMUCTuKa 2 8 16
3
Xummnyeckas > 8 10 20
TepMoAvHamuka
4 | Xvimudeckas KMHeTuKa 2 8 10 20
S | Xmn4yeckoe paBHoBecue 2 8 10 20
6 | PactBopbl 12 16 18 46
7 | CTpoeHne atoma u
MNepuoandeckun 3akoH .U. 6 10 16 32
MeHpeneeBa
8 | Teopna XMMNUYECKON CBA3N 10 6 18 38
9
XvMmuns TBEpAOro COCTOSIHUSA. 8 3 18 36
MeTannoxmmus
10 | KomnnekcHble coeanHeHns 8 12 18 38
11 | MNepnoanyecKknin 3aKOH Kak
OCHOBa XMMMUYECKON 2 6 6 14
CUCTEMATUKN
12 | MNpocTble BellecTBa Kak > 6 6 14
roMOaTOMHble COeMHEHWS
1
3 | BuHapHble xummuyeckme 4 6 6 18
COeaUHEeHUs
14 | CnoxHble XMMmnyeckmne 4 6 3 18
coeavHeHus
1
5 | Bopopoa, Boga, nepeknch 2 6 6 14
Bogopoaa
16 | OnemeHTbl | rpynnel MC 2 6 12 20
17 | OnemenTsbl Il rpynnbl MC 2 6 10 18
18 | OnemenTsbl Il rpynnbl MC 4 6 10 20
19 | OnemeHTol IV rpynnel M1C 4 6 14 26
20 | OnemeHThl V rpynnel M1C 4 6 14 28
21 | QnemeHTbl VI rpynnel M1C 4 6 12 24
22 | QnemeHTbl VI rpynnel MNC 4 6 12 22
23 | OnemeHTsl VIl rpynnel MNC 4 6 12 22
24 | PagnoakTuBHbie U
CUHTE3MpOBaHHbIE 2 2 8 12
9NEeMEHTHI
Wtoro: 100 204 128 504

14. MeTogu4yeckue yKkasaHMAa Ans ooy4arowmxca 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 mpeseHTaumn HaxoguTcs Ha cante B paboyen rpynne gns CTyoeHToB | Kypca no
GonbLueit YacTu pasaenos AaHHoro kypca. https://vk.com/club186352798.
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15. lNepeyeHb OCHOBHOW W [AONOSNIHUTENbLHOW nUTepaTypbl,

HeobXxoauMbIX AN OCBOEHUSI AUCLUNIINHDI

a) OcHoBHas nuTepartypa:

pecypcoB MHTEpHeT,

Ne NcTOYHMK
n/n
lonyapos E. I'. Obwas xumusi (usbpaHHbie anasbl): yyebHoe rnocobue / E. I". [oHYapos,
1 | FO.T1. AgpuHozeHos, A. M. Xosus, - 139-e0 BopoHexckozo ocydapcmeeHHo20 yHuUgepcumema,
20102. — 404c.
Teopemuyeckue 0CHO8bI HEOpa2aHU4YecKol xumuu: y4ebHoe nocobue / E. I'. [oH4Yapos,
2 1O.11. AgpuHoeeHos, B. HO. KoHdpawuH, A. M. Xosue :BopoHex; NsGamernbckuli Oom BI'Y
2014e. — 589 c.
KoHdpawur B. FO. Teopusi xumu4deckux rpoueccos: usbpaHHele aaebl; y4ebHoe rnocobue /
3 B. HO. KoHdpawuH, E. I'. 'onyapos, FO. 1. AgpuHozeHos, A. M. Xosue — BopoHex,
U3Bamenbcmeo BopoHexckozo ocydapcmeeHHo20 yHuUsepcumema, 2012 2. — 288c.
4 BonbxuH B. B. O6bwas xumusi: ocHosHol Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
UN3damenbcmeo JlaHb, 2008 2. — 464 c.
5 Yeal A. A. Obwas u HeopeaHu4yeckast xumusi / 5. A. Yeal — M.: Boicw. wk., 2007e. -527c¢.
©) [ononHuTenbHasa nutepaTtypa:
Ne NcTOoYHMK
n/n
6 Hekpacoe b. B. OcHosbl obweti xumuu 8 2 m. / b. B. Hekpacos — Cl16 : 130. «flaHb», 20032. —
T.1. -656¢., T.2. — 687 c.
7 Axmemos H. C. Obwas u HeopeaHu4veckasi xumusi / H. C. Axmemos. — M. : Akademusi, 2001e, -
743c.
3aspaxHos A. KO. lNpakmuKym rno HeopeaHudeckol xumuu. Xumusi S- u Sp-anemeHmos / A. FO.
8 | BaspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex : U30. nonuepach. ueHmp «HaydyHas
KHueay», 2012e. — 155¢.
9 AopuHozeHos FO. 1. JlabopamopHbIt npakmuKkym rno obuwelt u HeopeaHudeckol xumuu / 1O. 1.
AguHozeHos, E. I". [oHYapoe u dp. — BopoHex, u30-80 BopoHex, eoc. YH-ma, 2002e.

B ) MHdbopMaLUMOHHBbIE 3NEKTPOHHO-00pasoBaTerbHbIE pecypchbl (ohuLmanbHble pecypcbl MUHTEPHET)®:

Ne n/n

Pecypc

1.

www.lib.vsu.ru
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16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUs ANA CaMOCTOATENIbHOM pPaboThbl

(y4ebHO-memoduyeckue pekomeHdayuu, nocobus, 3adaqyHuUKU, Memoduyeckue yKa3aHusi 1o 8blMOIHEeHUK KOHMPObHbIX pabom u dp.)

Ne n/n McToYHNK
oH4apoB E. . CoBpeMeHHas xummuyeckas aToMMCTUKa B Kypce obLen xummun. Y4ebHo-
1 mMeToanyeckoe nocobue gns BY3os / E. I'. [oHuapos, HO. 1. AdurHoreHos, A. M. XoBuB. —

BopoHex : UIMNU By — 2008r. — 18c.

oH4apoB E. I'. Xumunyeckasi KWNHETMKa B KypCce HeopraHM4eckon Xmumumn. Y4yebHo-MeTognyeckoe
2 nocobue ans BY3os. / E. I'. MoH4yapos, tO. . AduHoreHos, A. M. XosuB. — BopoHex : UMNL, BIY —

2008r. — 17c.
oH4apoB E. I'. Xumunyeckas TepmoguHaMmka B Kypce HEOPraHM4ecKom XuMmmn. Y4yeoHo-

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

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

loHuapos E. . BBegeHue B Teoputo pacTBopoB. YuyebHo-meToandeckoe nocodbume ansa BY3o..
5 Yactb | / E. T. ToHuapos, HO. M. AduHoreHos, HO. M. BoHaapes, W. E. LLipamyeHko. — BopoHex :
MLy BIry —2013r. — 26c¢.

loHuapos E. . BBeaeHue B Teoputo pacTBOpoB. Y4ebHO-meToanyeckoe nocobue ans BY3o..
6 Yacte Il /E. T. I'oHyapos, HO. . AduHoreHos, 0. M. boHgapes, . E. LLpamyeHko. — BopoHex :
MU By —2014r. — 29c.

B. KO. KoHgpaluvH. BBegeHue B Teopumto pacTBopoB. YuebHoe nocobue ans BY3o0s.
7 Yactb 1l / HO. M. boHaapes, E. . 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. — 46¢.

E. I'. ToH4YapoB, PU3NKO-XUMUYECKUI aHANU3 reTePOreHHbIX cucTem. YuebHo-meToanyeckoe
9 nocobue anst BY3os / E. I'. FoH4apos, 0. . AdwmHoreHos, A. M. XoBuB.- BopoHex : ML BI'Y —
2010r. — 29c.

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MpU peanusauunm y4ebHOM
OUCUMNNUHBbI, BKIMOYaA [OUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3aneKTpoHHoe oby4yeHue (J0), cmewaHHOe 0BGy4YeHue):

INekummn: BBOOHLIE (MO 1 B KaXaoOM CEMECTpe), MNOTOuYHble, 0030pHbIE, NPOGMEMHbIE;
CEMUHapPCKNE 3aHATUHA, CaMOCTOSATENbHbIE U KOHTPOSIbHbIE PabOTbl KOMSTOKBUYMbI, pyOeXHble
KONMOKBUYMbI, NTabopaTopHble paboTbl, npuemM nabopaTtopHbiX paboT, utorosoe 3aHsaTme (no 1
B Kaxxgom cemecTpe). AnctaHUMOHHbIe obpasoBaTesnbHble TEXHOMNOMMN AOCTYMHbLI MO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTtepnanbHO-TeXHU4YECKOe obecrneyeHne AUCLUUNIUHBI: cTaHaapTHoe oGopyaoBaHme
natopartopuii no obLen u HeopraHNYeCcKon XMMNMN — NabopaTopHbIE CTONMbI, BbITSXKHbLIE CUCTEMBI,
TEXHOXUMUYECKNE N aHannTn4eckne BecChbl, nevu, CyllnibHble IJJKaCbe, KOMMbIOTEPHI, na6opaTopHa;|
nocyna, XMMuyeckne peaktmsbl U T. n. (K. 358-1, k.358-2, k. 166). 371 cpeacTBa 6onee KOHKPETHO
npencraeneHbl B criegyrowen Tabnuue.

Ne Hludp | Haseanme | Ne n HazBaHHe O6opynoBanue
CTPOK | TUCLH | JUCIMIUIAH ayJUTOPUU
u I bl
B YII | nuuBI
15 439 Hoytbyx, mpoexrop, sKpaH
Jlexmonnas
ayJa. M. mpodh
SI.A. Yras
SLO0 Heopra- 358 YyeOHas XHUMUYECKas TI0CY]a M PEAKTHBEI
- HiTIeCKas naboparopus Axsaguctuistop J2-10 (TromeHs)
XUMHS HM.
npodeccopa bans Bopsnas LB-140 — 2mir.
AL Tamema. | Becy; "Ohaus” AR -2140
Bece! ananmutnyeckue HTR-224 CE Shinko
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IIpakTrkym 1o

Becst ACOM JW-1

obmiel u
HEOPTaHHYECK

Memanka MmarHuTHas 6e3 HarpeBa Big squid - 2mt.

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 NPoBeAEeHUSA TEKYLEN U MPOMEXYTOYHOM aTTecTauum
19.1. NopaAOK OLeHKM OCBOEHUA oby4arommMuncs y4eGHoro martepvana onpegenseTcs
cofiepXXaHueMm criegyroLmnx pasgenoB AUCLUNIIUHbI

Koa n
copepxaHuve
KOMMeTeHLMn

(vnn ee yactn)

MnaHvpyemble pesynbTaTtbl 06yyeHns
(nokasaTenu AOCTMXEHUS 3a4aHHOro
YPOBHSA OCBOEHMWS KOMMETEHLINM
nocpeacTBoM hOpMUPOBAHNSA 3HAHWI,
YMEHWI, HaBbIKOB)

OT1anbl opMnpoBaHmus
KoMneTeHUmMu (pasaensi
(TEembl) AUCLMNITMHBI N
Moayns U nx
HanMeHoBaHue)

dOC*
(cpenocTea
OLEHMBaHMs)

OlK-1

OrnK-2

OflIK-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
aKcnepuMeHTa

3HaTb: OCHOBHbIE NpaBuna TEXHUKN
6e30nacHOCTV M OCHOBHbIE NPUEMbI
BEeEHMWS XMMUYECKOro 3KCNEpPUMEHTA.
YMeTb: BbIMOMHWUTb OCHOBHbIE PaboThbl
nabopartopHoro lNpakTnkyma no
HeopraHM4yecKom Xumuu

BnagetTb: OCHOBHbIMWM  npvemamu
nony4eHus KONNYECTBEHHbIX
pe3ynbTaTtoB B 3KCNEpPUMEHTe

3HaTb: OCHOBHbIE MeToAbl
onpepneneHns 6a3oBbIX  CBOWCTB
BellecTB (MIOTHOCTW, AaBNeHus napa,
KMCMOTHO-OCHOBHbIX CBOWCTB U T.4.).

YMeTb: NpoBOAMTbL  pacyeTbl MO
N3BECTHOMY anroputmy c
npUMeHeHem KOMMbIOTEPHbIX
nporpamma

Bnap,eTb: OCHOBHbIMU NMpuemMmamm
KonuyecmeeHHoU obpaboTku
pe3ynbTaToB 3KCNEpPUMEHTa

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

PacTtBopbl

PasHoypoBHeBble
3ajayv u 3agaHus

CTpoeHune aToma u
Meproamnyecknin 3akoH
0.N. MenoeneeBa

PasHoypoBHeBLIe
3agjauu n 3agaHus

Teopus Xummyeckomn cBs3un

PasHoypoBHeBble
3ajayv u 3agaHus

Xumusa TBepaoro
COCTOSIHUSL.
MeTtannoxumusa

Konnokesuym

KomnnekcHble coeanHeHunst

KoHTponbHas paboTta

Ne 2

OnemeHTol | rpynnel MC

Pa3H0ypOBHeBbIe
3agayn n 3agaHuna

OnemeHTsl Il rpynnel MNC

Pa3H0ypOBHeBbIe
3agayun n 3agaHnAa

OnemeHnTsl Il rpynnel MNC

Pa3H0ypOBHeBbIe
3agayun n 3agaHuna

OnemeHTsl IV rpynnel MNC

Pa3H0ypOBHeBbIe
3agayn n 3agaHna

OnemeHTbl V rpynnbl 1C

PasHoypoBHeBble
3ajayv u 3agaHus

OnemeHTbl VI rpynnel MNC

PasHoypoBHeBble
3ajayv u 3agaHus

OnewmenTbl VII rpynnel MNC

PasHoypoBHeBble
3ajayv u 3agaHus

OnewmenTsl VIl rpynnel MC

PasHoypoBHeBble
3ajauv u 3agaHus

lNpomexyTodHaa atTectaums 1 — ak3ameH Komnnekt KMM Ne 1

lNpomexyTodHasa aTTectaums 2 — ak3ameH Komnnekt KM Ne 2
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19.2 OnucaHue KpuUTepueB M LIKanbl OLeHUBaHUA KOMMNEeTeHUMN (pe3ynbTaToB OOy4yeHus) npwm
NPOMEXYTOYHOW aTTecTauum

Ona oueHuBaHua pe3ynbTatoB OOy4eHUA Ha 9IK3aMeHe/3aveTe MCMonb3ylTca cneaylolme
nokasarenu (3YHbi n3 19.1):
1) 3HaHue y4yebHOro matepvana u BnageHue MOHSATUMHBIM annapaTtoM — BaXKHEWLWMMU XUMUYECKUMU
MOHATUAMWN N OCHOBHBIMW Y4EHNAMU; BUONOrNYECKYIO POfb INIEMEHTOB U NX COEOUHEHUI. ;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTb OTBET NpuMepamu, paktamun, AaHHbIMU Hay4HbIX MCCNeaoBaHUN;
4) yMeHue MpUMEHNATb 3HaHWUS TEOPETUYECKMX OCHOB XMMUM ANsi OOBbACHEHWUSI CBOWCTB BELLECTB U
peakumin, pewaTb NPodeccuoHarnbHble 3agayn.
5) BnageTe MOHATUMHBLIM annapaTtoM [JaHHoW obnactu Haykm ( TeopeTUYecKUMu OCHOBaMMU
ANCUMNANHBI), CMOCOBHOCTBIO UNMIOCTPUPOBAaTbL OTBET Mpumepamu, akTtamu, AaHHbIMUM  Hay4YHbIX
nccneaoBaHUn, NPUMEHEHNEM TEOPETUYECKMX 3HAHUA ANSA peLleHnst NpakTU4eCckMx 3agad

[ns oueHuBaHus pesynbTatoB OOy4eHWs Ha 9K3aMeHe (3ayeTe C OUEHKOW) mucnonb3yeTtca 4-
6annbHas wana: «0TANYHO», «XOPOLLOY», «yAOBETBOPUTENBHOY», HEYAOBNETBOPUTENBHOY.
[nsa oueHnBaHus pesynbTaTtoB 0O6y4eHMs Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLleHne nokasaTenen, KpMTePUEB 1 LUKanbl OLEHMBaHNS pe3ynbTaTtoB 0byyYeHus.

YpoBeHb
Kputepun oLeHnBaHUSA KOMNETEHL M chopmmpoBa LLikana oueHok
HHOCTM
KOMNEeTEHL M
MonHoe  cooTBeTcTBME  oOTBeTa  obyvatouierocs  Bcem | [oBbiWEHHbI OTnunyHo

NepeyvncrneHHbliM  KputepuaMm. [1pooeMOHCTPUPOBAHO  3HaHUE N YpOBEHDb
BaXHENLWMX  XUMUYECKMX TMOHATUA U YYEHWUN, YMeHue
MCMNONb30BaTb 3HaHME TEOPETMYECKNMX OCHOB XUMUM AOns
OObSACHEHMST CBOWCTB BELLECTB W peakuun, BnageHue
BaXKHENLLIMMU 3neMeHTamu TEXHUKN nabopaTopHOro
aKcnepumeHTa.

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbLIA  MaTepuan  He basosbii XopoLlo
COOTBETCTBYET  OOHOMY (aBym) n3 nepeyvncrieHHbIX YPOBEHb
rnokasartenen, HoO obyyalolnnca gaeT npaBUIibHble OTBETHLI Ha
aononHuTenbHble Bonpockl. CogepxaTtca oTAenbHble npobensl
B 0611acT TeopeTUYECKMX OCHOB XMMUN.

Ob6yuvatowminca Brnageet YacTUYHO TEOpPEeTMYEeCcKUMU OcHoBamu | [loporosbin Ypaosnetsopu-
ONCLUMNNKUHBI, HE YMEET NPUMEHSATb TEOPETUYECKNE 3HAHMA AN YpOBEHb TEenbHO
peLLeHns NpakTUYecKnx Bonpocos ( 3agau).

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbLIM  MaTepuan  He - Heynosnetso-
COOTBETCTBYET MtobbiM TpeM(4eTblpemM) U3 MNEepPevUCEHHbIX pPUTENBLHO
nokasartenen. OOyvyalOWMACA [OEMOHCTPUPYET OTPLIBOYHLIE,
(oparmeHTapHble 3HaHWs, JonyckaeT rpyoble ownbkn B oTBETAX
Nno BCEM pasgenam XMMuw.
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TunoBble KOHTPOSbHbIE 3afaHUA UMM MHble MaTepuanbl, Heo6xoauMbie ANA OLEHKU 3HaHUW,
YMEHUN, HaABbIKOB U (MNKM) onbiTa AEATENbHOCTU, XapaKTepusyllwme 3Tanbl (POpMUpPOBaHUA
KOMMNeTEeHLMUN B npoLecce 0CBOEHNA 06pa3oBaTesibHOW NporpaMmmbl

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. 3aBparxHoB

CMNNCOK SK3AMEHALIMOHHBLIX BOMNMPOCOB

CtexmomeTpudeckune 3akoHbl Xummn. CoBpeMeHHbIe (POPMYIMPOBKN.

XumMmnyeckasi KUHETUKA. YUYEHNEe O CKOPOCTU XUMUYECKUX peakuunn.

[MoHATME O 30HHOK TEOPUM TBEPAOro Tena.

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

3aBUCMMOCTb CKOPOCTM XMMNYECKON peakumm OT TemnepaTtypbl. QHEPIUa akTUBALUN.
MeTon MonekynspHbix opbutanen.

3akoH gencTeyroLmMX Macc. KoHCTaHTa CKOPOCTU XMMUYECKOW peakunn.

OHeprus anekTpoHa B atoMe Bogopoaa. Teopus bopa.

. MoHsaTne o xummnyeckom TepmoagmHammke. CeobogHasa aHeprus Mb6ca.

. MoHaTne o kBaHTOBON MexaHuke. Opbutanu. KsaHToBble Yncna, Ux Bapnauuu.

. KonnvratueHble cBoMcTBa pacTBOPOB.

. ATOMHble opbuTanu. KeaHToBble ymcna v npuHuun Maynu.

. PactBopeHune kak punamko-xmmmyeckumn npouecc. Xmummyeckas teopmsa pactsopos [.U.

MeHnpoeneesa.

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.

O deKT akpaHnpoBaHUA 1 3PPEKT NPOHNKHOBEHNS ANIEKTPOHOB K A4pY.

CoBpeMeHHble npeaCcTaBneHns o NPUPoAE KUCNOT U OCHOBaHWN.

ATOMHbIE 3(pPeKTMBHLIE N OpOMTanbHbIE paanycbl. 3aKOHOMEPHOCTU N3MEHEHUS UX
BennuuvH B lNepuoandeckon cucteme .. Mengeneesa.

CTeneHb 3nekTpoNUTUYECKOM NOHN3ALUN U ee 3aBUCMMOCTb OT Pa3fiMyHbIX (DaKTOpOB.
lMoTeHumansl NOHM3aLMK 1 CPOACTBO K INTIEKTPOHY.

[MoHATME O TEOPUN CUMBHbLIX ANEKTPONUTOB. KOadhdULMEHT aKTUBHOCTM.

PasButne npegcraBneHnin o XMMU4eCKon CBA3N U BaSIEHTHOCTW.

MoHHoe npounsBegeHne Boabl. BogopoaHbiv nokasarers.

Xnmmyeckoe CTpoeHne n xmummyeckasa cBadb. OCHOBHbIE XapakTePUCTUKM XMMUYECKOW CBA3N.
YcnoBus npakTuyeckon HeobpaTUMOCTU MOHHBIX peakuun. lNMpoussegeHne pacTBOPUMOCTM.
MeToabl BaneHTHbIX CBA3EMN.

Peakuuun HenTpanusauumn n rmgponmnsa. CteneHb U KOHCTaHTa rMaponunaa.

HachbilwaemMocTb 1 NOAsSpM3yeMOoCTb KOBaneHTHOM CBA3N. NonspHasa cBa3b.

O6paTtumblie 1 HeobpaTumble peakunun. KoHcTaHTa paBHoBecus. MpuHuun Jle-LWaTenbe.
Mbpuamsaums aToMHbIX opbuTanen n HanpaBNEHHOCTbL KOBANEHTHOWN CBA3MW.
OneKTPOHHasa TeEOPUS OKMCNEHNSA — BOCCTAHOBIIEHMS.

MeTannuyeckasi cBsi3b 1 00LLKEe CBOMCTBA METaroB.

OAnekTponus. 3akoHbl Papages.
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MoHHast cBSA3b M OKUCNUTESIbHOE YUCTIO.

[MoHATWE O 30HHOW TEOPUM TBEPAOro Tena.

MeTannuyeckas cBs3b U ee CBOMCTBA.

MeToa punamko-xmmmyeckoro aHanuaa. [ijnarpamma cocTosiHUA U gnarpaMmma cocTaBs-
CBOWCTBO.

HanpaBneHHOCTb OKUCIIUTENBHO-BOCCTAHOBUTENbBHbLIX peakunn. KonnyectBeHHast OLEeHKa
CUNbl OKNCIEHNSI U BOCCTAHOBMNEHUS.

OcHoBHbIe TUMbl TBEPAbLIX PACTBOPOB.

KpaTHOCTb XumMmn4yeckon cBA3N. HacbIWwaeMoCTb KOBareHTHOM CBA3MW.
HectexnomeTtpunyeckue coeguHenna. JanbtoHnabl n 6epronnuapl.
[JOHOPHO-aKuenToOpPHbIN MEXaHM3M KOBarieHTHOM CBS3M.

MpaBuno ¢gas. Tunbl ¢asoBbIX guarpaMmm.

KoHuenums anekTpooTpuLaTensHOCTH.

TBepable pacTBopbl MeTanoB. 3akoHbl KypHakoBa.

MeToabl ypaBHEHUS OKUCANTESNbHO-BOCCTAHOBUTESNbHbIX PeaKLUUNA.

OcHoBHbIe TUMbl TBEPAbLIX PACTBOPOB. YNOpsiAoYeHE TBEPAbIX PaCTBOPOB.
Cneuundourka XMMn4eckom opmMbl ABMXKEHNA MaTePUN. 3aKOH COXPaHEHNS MACCbl 1 SHEPTUMN.
MeTtannuabl: basbl JlaBeca n anekTpoHHble coeanHeHus KOm-Po3sepu.

YpaBHeHue AppeHnyca 1 3Heprus akTmeauuu.

das3oBas guarpamma C 9BTEKTUHYECKUM TUMOM MNJS1aBIieHMS.

Mpasuno a3 N'mbbca. daszoBasa gnarpamma BoAbI.

[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.

CTaTuctmnyeckmii n ynopsgoyeHHbIn TBEpAbIA pacTBOp.

OneKTponu3 pacnsaBoB U pacTBOPOB.

[MpocTble 1 cnoXHble NoNynpoBogHMKK. Kputepuin nosynpoBOANMOCTN.

MeTog MonekynspHbix opbutanen. [eTepoaToMHble MOMEKYbI.

[narpammbl cocTaB-CBOMUCTBO.

Mprpoga XMMn4eckon cBs3n B NoSynpoBOAHUKAX.

TBepable pacTBOpbl BHEOPEHUS.

KonnyectBeHHasi oLeHKa Cusbl OKUCIEHNSA N BOCCTAHOBIIEHMS.

HanbToHngbl 1 6epTonnuasbi.

CsoboaHas aHeprus 'mbbca n KoHCTaHTa paBHOBECUSI CUCTEMBI.

daszoBas guarpamma ¢ NepuUTEKTUYECKNM NpeBpaLLEHNEM TBEPAbIX PAaCTBOPOB.
CoenunHeHnst ¢ 4BONHON M TPOMHOM KOBANEHTHOMW CBSA3LIO.

lMepBoe Havyano TepMoaMHaMUKN. DHTaNbNUS U BHYTPEHHSS 3Heprus. 3akoH ecca.
MeToq BaneHTHbIX CBSA3EN N KOMMIIEKCHbIE COEAUHEHUS.

[wnarpamma coctaB-CBONCTBO.

Teopus KpUCTanINYecKoro noss.

HdanbToHngbl 1 6epTonnuasbl.

Mprpoga XMMUYECKON CBA3M B KOMMMEKCHbBIX COEANHEHUAX. DNEKTpocTaTu4eckme
npeacraBreHns.

CraTtucTnyeckun n ynopsaoyeHHbli TBepablii pacTBop.

3aKOHOMEPHOCTL TpaHCBNNAHNA YepHseBa.

KonnyectBeHHasi oLeHKa CuIbl OKUCINTENS U BOCCTAHOBUTENS.
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20 TuvnoBble OLEHO4YHbIe cpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpeaensrowue
npoueaypbl OLueHUBaHUsA

20.1 TeKywWwMn KOHTPOINb yCNeBaeMoCTHn

N

~

9.

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

BapuaHT Ne 1
Onpepgenvte KONNMYECTBO MONEKYN a30THOW KNCNOThI, cogepxaweecs B 80 I KACMOThI.
Ckonbko mornekyn cogepxutcs B ctakaHe (200 r) Boabl.
B okcupe cepbl maccoBble O0nM Kucnopoda U cepbl paBHbl cooTBeTCTBEHHO 40 1 60 %.
YcTaHoBUTE NPOCTENLLYO (dOPMYSTy 9TOro okcuaa.
Kakass macca cepbl COOEPXWUT CTOMbKO aTOMOB, CKOMIbKO WX COAEpXUTCA B BoAopone
maccon 5 r?
O6bem rasa npu 23°C n gasneHun 103,3 kla paBeH 250 n. Hantn obwvem rasa npu a)
HOpMarnbHbIX yCroBusaxX; 6) CTaHAapPTHbIX YCNOBUSAX.
Kakon o6bem 3aHumaeT xnop maccoun 177,5 r?
a3 maccon 4,2 r 3aHnmaeT ob6bem 3 n (H.y.). Onpegenute MOSIAPHYO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii 06beM NpU  HOPMarbHbIX YCNOBUSIX  YINIEKUMCROro rasa,
NnoslyYyeHHbIn B peaynbtate gobasneHus pasbaBneHHon consiHon kncnotbl K 80 r kapboHaTa
Kanbums.
Onpepgenute maccy okcmaa MarHus, KoTopbii obpasyeTcsa npwu cropaHum 32 r MarHus, u
ob6bem kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM PacxoayeTcs.

10. MNpu pencTeum ConsHOM KUCNOTbl Ha 44,8 r Hem3BeCTHOro mMetanna obpasyeTca xnopug,

no

~

©

meTtanna (Il) n Bolgensetca 17,92 n rasa. Onpegenntb Kakom MeTans BCTYNW B JaHHYHO
peakuuio.

BapwuaHT Ne 2
Onpepennte KONNMYECTBO MONEKYN a30THOW KMCNOTbI, coaepaweecs B 80 r KUCNOThI.
Ckonbko monekyn cogepxurtcs B ctakaHe (200 r) Boapl.
B okcupae cepbl MaccoBble OONM KUCAOpoda U cepbl paBHbl cOOTBETCTBEHHO 40 n 60 %.
YcTaHoBUTE NPOCTENLLYO (OPMYITy 9TOro okcuaa.
Kakas mMacca cepbl COOEPXUT CTONIbKO aTOMOB, CKOSIbKO WX COAEPXUTCA B BOAOpoAEe
maccomn 5 r?
O6bem rasa npu 23°C u pasneHumn 103,3 klla paBeH 250 n. Hantn obwvem rasa npu a)
HOpMarsbHbIX YCroBusX; 6) CTaH4APTHBIX YCNOBUSIX.
Kakon o6bem 3aHumaeT xnop maccoun 177,5 r?
"a3 maccon 4,2 r 3aHumaeT o6bem 3 1 (H.y.). OnpegenuTe MOMNSPHYO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbil 06beM NpU  HOPMarnbHbIX YCNOBUSIX  YIIIEKUMCROro rasa,
nony4eHHbln B pesynbtate gobasneHnsa pasbaBneHHON consaHon kncnotbl k 80 r kapboHaTa
Kanbuusi.
Onpepgenute maccy okcmaa MarHus, KoTopbli obpasyetca npu cropaHun 32 r mMarHus, u
ob6beMm kucnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

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

meTtanna (Il) n Bblgensgetca 17,92 n rasa. Onpegenntb Kakon MeTann BCTYNu B OaHHYHO
peakuuio.
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KOMNAEKT KOHTPOMbHbIX 3a4aHWUN N0 BapMaHTam No TeMe « XMMmuyeckasg TepMmoanHamMmkay

BapuaHT Ne 1
1. PaccuutanTte cTaHgapTHY aHTponuto peakumm: Ir(te) + 3F;, (r)— IrFs(TB),
ecnun AS’ 298k AN Ir(TB), Fa(r), IrFe (18) coctasnsioT 35,5, 203 n 248 [x/monb-K
COOTBETCTBEHHO.
2. BbluncnuTe cTaH4apTHYHO SHTaNbMNUIO peakuun ropeHns aTuneHa:
ecnu AH, (298 CoHa = + 52 k[x/Monb; AHt 298k CO2 = -393,5 k[x/Morb;
AHof’ (298K) H,O = - 286 K,D,)K/MOJ'Ib.

BapuaHT Ne 2
1. Paccuutante ctangapTHyto aHTponuio peakuum: Clo(r) + Fa(r) — 2CIF(r),
ecnn AS’posky AN Cly(r), Fa(r), CIF(r) coctasnsawot 203, 223 un 218 [Ix/monbK
COOTBETCTBEHHO.
2. PaccuutanTe TennoBon apdeKkT peakumm B CTaH4APTHbIX 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) + Fa(r) — 2CIF(r), ecnn 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[Ix/MOnb.

BapwuaHT Ne 4
1. Bbluncnute ctaHgapTHYHO 3HTaNbNUIO peakuuu:
CaCO3(1B) — CaO(1B) + CO, (r), ecnut 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), ecnin AS” (298x) HCI (r) = 187 [x/monb-K;
AS° (298K) MgC|2 (TB) =90 x/monb-K; AS® (298K) Mg (TB) = 33 x/monb-K.

BapuaHT Ne 5
1. Yto Takoe TepMOXMMMYECKOE YypaBHeHMe? [lovyemy pasnuyaloTcs 3HaKM TEMNNOBbIX
3 EeKTOB B TEPMOANHAMUNYECKON N TEPMOXUMUNYECKON CUCTEME 3HAKOB?
2. Bbluncnute ctaHOapTHYHO SHTaNbANIO peakumm:
CzH5OH()K) — Hzo()K) + C2H4(I'), ecnu AH of,(298K)C2H5OH()K) = -278 K,D,)K/MOJ'Ib; AHof,(ZggK)HZO()K)
=-393,5 k[Ix/monb; AH" ¢ (298x) CoHa (1) = 52,5 k[x/Monb.

BapwuaHT Ne 6
1. BbiMucnute CTaHOAPTHYH 3HTAlbMUO peakunn ropeHnd 6yTaHa:
C4H1o + 13/2 O, — 4CO5 + 5H,0, ecnin AH Qf,(zggK) C4H10 = - 126,0 kx/mMonb; AH°(298K)C02 =
-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. HanuwwuTe BblpakeHne Ans CKOpOCTEN NPSIMbIX 1 0BpaTHbLIX peakuni

2.

3.

1.

2.

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

Kak unameHutca ckopocTb npsimon peakumm 2SO, + O, = 2S0;3;, ecnn yBenuMyuUTb

AaBneHue B cucteme B 2 pasa?

Kak M3MEHMUTCS CKOpOCTb peakuuM Npu MOHWKeHUM TemnepaTypbl Ha 50°, ecnm

TemnepaTypHbI KOIMULMEHT peakunmn paBeH 27

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

Al>(SO4)3() = AlO3 + ?3503(.—); N,O4 =22NO0O..

Mpn Temnepatype 150 C HekoTOopasi peakuus 3akaHumBaeTcs 3a 16 MuHyT. [puHMMas
TemnepaTypHbii KO3(PULMEHT CKOPOCTW peakuMy paBHbIM 2, paccuuTanTe 4yepes kakoe
BPEMSI 3aKOHUYNTCS 3Ta peakuus, ecnu npoeoamTb ee npu 200 C?

Kak unamenutcsa ckopoctb peakumm CO, + Cipagury = 2C0O, ecnn obbem peakumoHHOro
cocyaa yBennuuTb B 2 pasa?

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

2NO + C|2<_—’2NOC|(r); 2Fe(.<) + 3C|2(,—) =2 2FeCI3(K)
Bo ckonbko pa3 HYXHO YMEHbLUUTb oobem pearl/lpyl‘OLU,em CUCTEMBbI, YyTOOBbI CKOPOCTb

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

Kak nsmeHutcs ckopoctb peakuumn N, + 3H, = 2NH3, ecnu gaBneHue B cucteme yBenninuTb
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 BbipaXkeHne cKkopocTen NpsiMbIX 1 0BpaTHbIX peakuun

2NayCO3 + COz + H20() = 2NaHCOs3 (), 2NOCl () = 2NO + Cl,

3.

Kak u3MeHUTCs CKOpOCTb peakuum npu  MNOHWXeHuuM Temnepatypol Ha 30, ecnu
TemnepaTypHbIA KO3IPUUMEHT CKOPOCTU peakummn paBeH 37?

BapuaHT Ne 5
HanuwuTe BbipaXkeHns CKOPOCTEN NPAMbIX 1 0BPaTHLIX peakLnii:
ZCY(K) = 3C|2(r) = 2CI’C|3(K); 3C5oH, T-’CGHG
Bo ckonbko pa3 Bo3pacTeT ckopocTb peakumm 2H, + O, = 2H,O npu yBenuyeHuu
KOHUEeHTpauun Bogopoaa B 3 pasa?
TemnepaTtypHbIn K03ppuuneHT ckopoctn peakumm 2NO,=2NO + O, paBeH 2. Bbluucnute
KOHCTaHTYy ckopocTu atoun peakumn npu 600 K, ecnm npmn 640 K KOHCTaHTa CKOPOCTU paBHa
407,0 n-monb*-ct.

BapuaHT Ne 6
Hanuwmnte Bbipa)xkeHns cKopocTen NpsiMblX 1 06paTHbIX peakumm
2H|(r) = H, " +I5 (r)s ZS(K) +2H20(r) = 2H28(r) +0O5
BbluncnuTb, BO CKOMNbKO pa3 YMEHbLUUTCS CKOPOCTb peakuun, ecnun, NoHM3UTb, TemnepaTtypy
ot 120° go 80° C. TemnepaTypHbIi KO3IPULMEHT 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 TeMnepaTypHbilii KO9dPULIMEHT CKOPOCTM
peakLmu.

KOMNIEKT KOHTPOSbHbLIX 3a4aHuU N0 BapnaHTaM No TeMe « XMMUYeckoe paBHOBECUE»

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

2NO ,= N,O4 + 55 k[Ix/monb.
UTtobbl okcua asota (IV) makcumanbHO nepeBectu B OecuBeTHbI gumep, Heobxogmmo
cuUcTeMmy:
1) oxnaguthb;
2) HarpeTb;
3) noAaBeprHyTb 06MY4YEHUIO CONTHEYHBIM CBETOM,;
4) BbloepaTb NPM KOMHATHOW TemnepaType AnUTenbHOe BpeEMS.

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 kKOHUeEHTpauumn coctasnsanu: [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 cocrtaBnsaioT cootBeTcTtBeHHO 0,5 n 0,2 monb/n. Bblaucnute
KOHCTaHTy paBHOBECUS, €CNN K MOMEHTY HacTynneHus paBHoBecusa npopearmposasno 20 % NO.
5. HanunwwuTte BblpakeHne AS11 KOHCTaHTbl paBHOBECUS reTeporeHHon cuctembl C +

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

BapwuaHT Ne 2

1. Xumwunyeckoe paBHoBecue B cucteme C4Hip = C4Hg + H, — Q
MOXXHO CMECTUTb B CTOPOHY NPOAYKTOB peakuunu:
1) noBblWeHMEM TeMNepaTypbl U NOBbILLEHNEM AABIEHMS;
2) noBblLWEHNEM TemnepaTypbl U MOHWKEHMEM OaBIEHWS;
3) NOHWXeHuem TemnepaTypbl U NOBbILLEHNEM OABNEHUS;
4) NOHWXeHMEeM TeMnepaTypbl U NOHWXKEHNEM AaBMNeHUs.
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 UCXoOHblE
KOHUeHTpaumm SO, n O, 6binn paBHbl cooTtBeTcTBeHHO 0,4 1 0,3 mMonb/n. B coctosiHum
paBHOBECUSI KOHUEHTpauuss obpasoBaBlwlerocss okcuga cepbl (VI) coctasuna 0,2 monb/n.
PaccuntanTe KOHCTaHTy paBHOBECUS AN aHHOW peakuuu.
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4. KoHcTaHTa paBHoBecua romoreHHon cuctembl No + 3H, = 2NH3 npyu HekoTopou
Temnepatype paBHa 0,1. PaBHOBeCHble KOHLEHTpaLmM Bogopoda U aMMmnaka CoOOTBETCTBEHHO
paBHbl 0,2 1 0,08 Mornb/n. BeluMcnuTe paBHOBECHYIO U UCXOOHYIO KOHLUEHTpaLumm a3oTa.

5. Hanuwwnte BbipaxkeHne Onsi KOHCTaHTbl paBHOBeCUda reteporeHHon cuctembl CO, + C

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

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

BapuaHT Ne 1

1. Hanuwwnte anekTpoHHble hOpMysibl aTOMOB 3fIEMEHTOB C MOPSAKOBbIMW HOMepamu 15 u
28. Yemy paBeH MakcuUMarsbHbIA CMWH P-3N1EKTPOHOB Y aTOMOB NepBOro 1 d-afiekTpoHOB Yy aTOMOB
BTOPOro afieMeHTa?

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

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

BapuaHT Ne 2
1. HannwuTe anekTpoHHbIe (POpMYyribl aTOMOB 3fIEMEHTOB C NOPALKOBbIMM HOMepamn 24 n 33,
Yy4uTbIBas, YTO y NEPBOro NPOUCXOauUT "NpoMoTUpoBaHmne" ogHOro 4s-anekTpoHa Ha 3d-noaypoBeHb.
Uemy paBeH MakcuMMarsibHbI CNWH d-3MIEKTPOHOB Yy aTOMOB MEPBOr0 M P-3fIEKTPOHOB Y aTOMOB
BTOPOro anemeHTa?

2. Kakoe MakcMmanbHOEe YUCROo 3NEKTPOHOB MOryT 3aHMMarTb s-, p-, d- n f-opbutanun gaHHoro
3HepreTn4eckoro ypoBHs? [loyemy? HanuwuTe 3SNEeKTPOHHYK ¢opmyny artoma 3feMeHTa C
nopsiAKoBbIM HOMepom 31.

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

BapuaHnt Ne 3

1. Hanucatb anekTpoHHble hOpMySibl aTOMOB 3fIEMEHTOB LLECTOro nepuoga: uesus, apbus,
racdpHus, peHus, Tannms un actata. K kakmm anemeHTam oHM OTHOCATCA?

2. B yem 3akntovaetcsa npuHumn Maynmu? MoxeT nn ObiTb Ha KakOM-HMByAb NOAYPOBHE aToMa
p7— nnu dlZ—SJ'IeKTpOHOB? Mouemy? CocTaBbTe 9NEKTPOHHYO OpMyny aTtoma 3fieMeHTa C
NopsaKOBbIM HOMEPOM 22 N YKAXKUTE €ro BarieHTHbIE 3MEKTPOHbI.

3. Kakylo HM3LWyo cTeneHb OKUCINEHMSI NPOSBNAOT Bogopod, dtop, cepa un a3ot? lNouemy?
CocTtaBbTe hopMynbl COEOUHEHUN KanbUMS C AAHHBIMU 3fIEMEHTAMM B 3TOW CTEMEHU OKUCIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLME COEANHEHNA?

BapuaHTt Ne 4

1. HasBaTb anemMeHTbl YeTBepToro, NATOro0 M LeCToro NepuoaoB, y KOTOPbIX 3akaH4YMBaeTCs
3anonHeHvne d-opbutanen. Hanncate anNekTpoHHbIe OPMYSbl aTOMOB 3TUX ANIEMEHTOB W yKa3aTb,
K Kakow rpynne u noarpynne nepuognyeckon CUCTEMbI OHU OTHOCATCA?

2. Kakne 3HaveHMs MOryT MNpuMHMMaTtb KBaHTOBble yucna n, |, m;, mg, Xxapaktepusyowime
COCTOsIHME 3MneKTpOHOB B atomMe? Kakue 3HayeHuUss OHW MPUHUMAOT OM1S BHELUHWX 3NEKTPOHOB
aToma MarHua?

3. Kakylo HM3LWy cTeneHb OKUCNEHUs MPOSABASAIOT XMop, cepa, a3oT u yrnepon? odemy?
CocTaBbTe (hopMyribl COeAMHEHUN antOMUHUS C AAaHHBIMU 3fIEMEHTaMMu B 3TOW CTEMEHU OKUCIEHNS.
Kak Ha3biBaloTCsl COOTBETCTBYOLNE COEANHEHNSA?
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BapuaHT Ne 5
1. HasBaTb anemMeHTbl YeTBEPTOro Nepuoga, atoMbl KOTOPbIX CoAepXaT Hambonbllee 4Mcno
HenapHbIX d-aMekTpoHOB. HanucaTtb 3NeKTPOHHO-rpadouyeckyo CTPYKTYpy d-nogypoBHS.

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

3. Kakon 13 anemeHTOB 4eTBEPTOro nepuoga — BaHaaui UM MbllwbsK — obnapaeTt 6onee
BblpaXXEHHbIMW MeTanNM4yecknmm ceoncTeammn? Kakom ns atmx anemeHToB obpasyeT razoobpasHoe
coeanHeHne c Bogopoaom? OTBET MOTUBMPYUTE, UCXOO4S M3 CTPOEHUS aTOMOB [aHHbIX
3N1EMEHTOB?

BapuaHT Ne 6

1. HanvwuTe anekTpoHHble (PbopMyrbl aTOMOB 3f1EMEHTOB C NOPAAKOBbIMM HOMepamn 14 n 40.
Ckonbko cBoboaHbix 3d-opbutanen y atTomoB nocrnegHero anemeHTa?

2. Onpegenutb No npaeuny KneykoBCKOro nocrneaoBaTesNibHOCTb 3arofiHEHWUST 3NeKTPOHaMm
nogypoBHEN B aTOMax 3f1IeEMEHTOB, €Cfiu UX CyMMbl N + | cCOOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NMOpsiAKOBbIA HOMEpP 3rieEMeHTa, Y KOTOPOro: a) 3akaH4yMBaeTCcs 3anofiHeHWe anekTpoHamn 8s; 6)
Ha4YMHaEeTCs 3anosIHEHME ANEKTPOHAMM NOAYPOBHSA 507

3. CocrtaBbTe OpMyfbl OKCMOOB W T[MOPOKCWMOOB 9SMNEMEHTOB TpeTbero nepuoaa
nepnoanyeckon CUCTEMbI, OTBEYAKLWMX WX BbICWIEN CTENEHUM OKucrneHus. Kak umnameHsieTcs
KMCNOTHO-OCHOBHbIN XapakTep 9TUX COeAMHEHUN Mpu nepexoge OT HaTpusa K xnopy? Hanuwwute
ypaBHEHNS peakuuin, OoKasbiBaloLWMX aMpOoTEPHOCTb MMAPOKCHaa antoMUHUS.

KomMnnekT KOHTPOIbHbIX 3adaHU N0 BapuaHTaM No TemMe « Teopusa XMMU4YeCKON CBA3U»

BapuaHT Ne 1

1. OnpepennTb XapakTep CBA3e B MPOCTPAHCTBEHHbIX pelleTkax KpUCTanimyeckoro
KPEMHUSI M TrepmaHusi, UMerowmnx anmasonogobHyto cTpyktypy. ObnagaloT nv 3Tm Tena
MeTannmyeckon NPoOBOANMOCTbLIO?

2. CpaBHUTb KpaTHOCTb, 3HEPIMI0 CBA3EN M MarHUTHbIe cBoiicTBa Yactuly, CO*, CO n CO'.
CocTaBuTb 3HepreTMyeckne guarpammoi.

3. PykoBoacCTBYSICb pa3HOCTbIO OTHOCUTESbHbBIX ANEeKTpooTpMLaTenbHoCcTen cesasn Q — O,
onpenenuTb, Kak MEHSeTCAa XapakTep CBA3WM B OKCMAax 3MEeMeHTOB TpeTbero nepuoga
nepuogunyeckon cuctemol [1.1. Mengeneena.

BapuaHTt Ne 2

1. Ha ocHoBaHWM 4Yero MOXHO caenaTb BblIOOp Mexay MMOCKOCTHOW M nupamuaanbHOm
MOZESbIo NpU onpeaeneHnn NPpoCTPaHCTBEHHOM CTPYKTYpbl Monekyn BF; n NF3?

2. CoctaBuTb 3HepreTUYeckyro gmarpammy aToMHbix opbutanen (AO) n MonekynsapHbIxX
opbutanen (MO) coegnHeHus LiH. Kakne opbutanu B Hen ABNAIOTCS CBA3bIBAOWUMUN, a Kakune
— paspbixnstowme? Paccuntatb KpaTHOCTb CBSA3WN.

3. Kak meToa BaneHTHbIX cBsAden (BC) o6bAcCHAET nuHenHoe ctpoeHne monekynsl BeCl, un
TeTpasgpuyeckoe CH4?

BapuaHTt Ne 3

1. Kak n noyemy nameHsieTca BennyMHa yrna B BepluMHax nupammganbHbix monekyn OH3
npu nepexoge ot PH3; k SbH3?

2. OnpegenuTb xapaktep cBa3en B kpuctannax MgS, ZnSe u InSb. B kakom cnyyae cBA3b
nmeet Gonee nonsipHbIN xapaktep? Kakmmn cBocTtBamun obnagatoT AaHHble COeaANHEHNS?

3. Kakon Ttun rmbpugmsaumm opbutanenm atoma KpeMHUs npeawecTsyeT obpasoBaHUIO
mMonekyn SiH4 u TeTparanoreHnaoB kpeMHUA? KakoBa nx NnpocTpaHCTBEHHAA CTPYKTypa?

BapuaHTt Ne 4
1. CocTaBuTb 3HEpPreTMYeCKy auarpammy no mertony MonekynspHolx opbutanen (MO)

23



yactuy, NO*, NO 1 NO™ 1 cpaBHUTb UX KPaTHOCTb U SHEPTUIO CBSI3EN.

2. OnpenenuTb XapakTep CBA3er B KpUCTannuyeckux CTpyktypax TBepabix BewecTtB: KF,
BaCl,, cepa, noa, kapbug KpeMHus.

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

BapuaHTt Ne 5

1. Kak meToq BaneHTHbIX cBasen (BC) obbsAcHseT yrrnoBoe CTpoeHne Mornekyrnbl HxS um
nnHenHoe morekynbl CO,?

2. Kakyo xMMmn4yeckyto cBsi3b HasblBalOT BOAOpOAHON? Mexay MonekyrnamMmu Kakmx BeLecTB
oHa obpasyetca? MNoyemy H,O 1 HF, nmes MeHbLLYI0 MOMEKYNAPHYIO Maccy, NNaBaTCA U KANAT
npu 6ornee BbICOKUX TEMMNepaTypax, YHem UX aHanorn?

3. Kakne cBs3M Ha3biBalOT BOAOPOAHBIMU, KakoBa UX MPOYHOCTb MO CPaBHEHWIO C APYTrMU
TMnamun ceasen? [Npu Kakon TemnepaType paspylLualoTcs BOAOPOOHbIE CBA3W B BOAE U NpU
Kakomn TemrepaType paspbiBaloTCs CBA3M Mexady aToMaMy BOAOPOAa U Kucnopoaa B Boae?

BapuaHT Ne 6

1. Onpepgenutb xapaktep cBs3en B monekynax SCly, SiCly, CIF3 n IBr n ykasatb ans
KaXdoW Wu3 HUX HanpaBfieHNe CMeLLEeHUSI 3NEeKTPOHHOW MMOTHOCTU CBA3W. PacnonoxuTb
MOJieKynbl B psSA B NOpsifike yBenuYeHus nonspHocTu cBasun. Kakumn csonctsamu obnagarot
JaHHble coeAnHeHna?

2. B kakon u3 monekyn: H,S, H,Se unun HyTe n nodemy yron mexay BaneHTHbIMU CBA3SAMU
BornbLie oTknoHseTca ot 90°7?

3. CpaBHUTb KpPaTHOCTU CBSI3€M M MarHUTHble CBOWCTBa MONiekynbl B, 1 mMonekynspHoro
noHa B,". CocTaBuTb aHepreTMyeckme amarpaMmmei.

Bonpochl Ans KONNokBMyma no Teme «XnumMusi TBEpPAOro COCTossHMA. MeTannoxmmmsay
1. ®dusmko-xummnyecknin aHanms. Ero uenu u sagadn. lnarpamMmmbl COCTOSHUI U AnarpaMmmbl
«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 Toukun. Npasuno ¢as M'mbbcea.

KomnnekT pa3HOYpPOBHEBLIX 3a4aY U 3agaHun ang TekyLen artTrecraumu
no teme «PacTBopbI»

1. Bolumcnute  TemnepaTtypy  Kpuctannmsauum  pactBopa  MoyeBuHbl  (NH2),CO,
cogepxatlero 5 r moyeBuHbl B 150 r Boabl. Kpnockonndeckas koHcTaHTa Boabl 1,86 kr-K/Morsb.

2. Beluncniute maccosyto ponto (%) BogHoro pactBopa caxapa CioH»,011, 3Had, 4dto
Temnepartypa Kpuctannuaauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BOAbl
1,86 kr-K/monsb.

3. PactBop, cogepxawmn 0,512 r HeanekTponuTta B 100 r 6eH3ona, Kpuctannmsyetcsa npu
5,296°C. Temnepatypa kpuctannusauumn 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
TemnepaTtype 80,714°C. Tewmnepatypa kuneHuss 6ensona 80,200C. Bblumcnute
36ynNIMOCKONNYECKYH KOHCTaHTy BeH3ona.

5. Beiuncnute maccosyto gonto (%) sogHoro pacteopa rnuuepuHa CsHs(OH)s, 3Has, yto
a70T pacteop kunut npu 100,39°C. B6ynnmockonuyeckas koHcTaHTa Boabl 0,52 kr-K/Monb.

6. BbluMcnvte MONAPHYKO MacCy HeanekTponuTta, 3Hasi, YTo pacTeBop, cogepxawun 2,25 r
aToro BewlectBa B 250 r Boabl, kpuctannuayetcs npu - 0,279°C. Kpuckonnyeckas KoHCTaHTa
BoAabl 1,86 kr-K/monb.
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7. Bboluncnute TemnepaTtypy kunewust 5%-Horo pactBopa HadpTtanuHa CiogHg B 6eH3one.
TemnepaTtypa knnexus 6eHsona 80,2°C. O6ynnunockonnyeckas 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 KWUCMOTbI, 3Had, 4TO pacTBop,
cogepxawmnn 4,25 r aHtpaueHa CisHip B 100 r ykcycHOM KUCMOTbI, KpucTannmMsyetcs npu
15,718°C Temnepatypa Kpuctannmsauum ykcycHom kncnotbl 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r 6eH3ona Temnepartypa KUNEHUS ero
nosbicunacb Ha 0,81°C. Ckonbko aTOMOB COLEPXWUT MOJSieKyna cepbl B 3TOM pacTBOpE.
Obynnuockonuyeckas KoHcTaHTa 6eH3ona 2,57 kr-K/monb.

11. CocTaBbTe MOHHO-MOSEKYNIAPHOE U  MOJEKYNSApHOe YpaBHEHUA rnaponnaa,
npoucxogsauwero npu cmewmBaHun pactBopoB K,S un CrCl;. Kaxpgaa u3 B3aTbiX conen
rmgponuayetcs HeobpaTMmo [0 KOHUA C obpas3oBaHMEM COOTBETCTBYHOLIMX OCHOBaHUS U
KNCIOTbI.

12. K pactBopy FeCl; pobasunn cnegytowme Bewectea: a) HCI; 6) KOH; B) ZnCly;
r)Na,COs3. B kakux cnydasx rugponus xrnopuga xenesa (lll) ycunutca? lNoyemy? CoctaBbTe
NOHHO-MONEKYNSAPHbIE YpaBHEHUSA rMApPOn3a COOTBETCTBYHOLLUX CONEN.

13. Kakne wuna conen: Aly(SO4)s, KzS, Pb(NO3),, KCI noasepratotca rngponnsy?
CocTaBbTe MOHHO-MOMEKYMSIPHbIE U MOSEKYNSPHbIE YPaBHEHUSA rMOponiM3a COOTBETCTBYHOLLMX
conen. Kakoe 3HadeHne uMeeT BOLOPOAHbIN nokasaTenb (7<pH<7) ana pacTBOPOB 3TUX
conen? Paccuntante KOHCTaHTbl rTMApPonmM3a AaHHbIX COMeENn.

14. Mpn cmewmBanun FeCl; n Na,CO3; kaxgas u3 B3ATbIX COMEn rmaponuayertcs
HeoOpaTMMO A0 KOHLa ¢ obpasoBaHMEM COOTBETCTBYHLLMX OCHOBAHWUA U KUCIOTbl. Bblpasute
3TOT COBMECTHbIN rMAPOSIM3 MOHHO-MOJSIEKYNAPHBLIM M MOSIEKYNAPHBIM YPaBHEHNAMM.

15. Kakyto cpeny vmetoT pacteopbl conen NasPO,, KoS, CuSO4? CoctaBbTe MOHHO-
MONEKYNSPHbIE U MOMEKYISIPHbIE YPaBHEHUS rMaponmsa 3aTux conen? Paccuntante KOHCTaHTbI
rmoponunsa gaHHbIX COonen.

16. Kakne na conen: RbCl, Cry(SO4)s, Ni(NO3),, Na;SO3; nogsepratotcs rmgponmnsy?
CoctaBbTe MOHHO-MOMEKYNSAPHbIE U MOSEKYISPHbIE YPaBHEHUS rMaponM3a COOTBETCTBYHOLLMX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHbLIN Mokasatenb (7<pH<7) gna pacTtBOpOB 3TUX
conen? Paccuntante KOHCTaHTbl MTMAponM3a AaHHbIX CONeNn.

17. Kakas 13 gByx conen npu paBHbIX yCrnoBusax B Gonbllen CTeneHn nogBepraeTcs
rmgponunay: Na,CO3z unu Na,SOgs; FeCls unu FeCl,? Movemy? CoctaBbTe MOHHO-MONEKYIAPHbIE
N MONEKYNsIpHbIE YPaBHEHUS TMAPONN3a 3TUX CONEMN.

18. Kakas 13 gByx conen npu paBHbIX yCNnoBusax B Bonbllen cTeneHn nogsepraeTcs
rmgponunay: NaCN mnnun NaClO; MgCl, unu ZnCl,? lNovemy? CocTtaBbTe MOHHO-MOJEKYNSAPHbIE U
MOSEKYNsipHble YpaBHEHUS rMaponn3a COOTBETCTBYHOLLMX CONEN.

19. Kakne wun3 conen: K,COs, FeCl;, K;SO4, 2ZnCl, nogsepraioTca rmgponmsy?
CoctaBbTe MOHHO-MOMEKYNSAPHbIE U MOSEKYISPHbIE YPaBHEHUS rMaponiM3a COOTBETCTBYHOLLMX
conen. Onpegenvrte 3Ha4YeHne BOAOPOAHOrO nokasaTens ang atux coneun (7<pH<7) pactsopos
3TuX conen? Paccuntante KOHCTaHTbl TMAPONM3a AaHHbIX COMEN.

20. CocTaBbTe B MOSEKYNSIPHON U MOMEKYNAPHO-UOHHOW (hOpMe 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. HanuwuTe MOHHO-MOMEKYNSAPHOE U MOSEKYNSIPHOE ypaBHEHWE
rmgponuaa cynbuTta HaTpus.

22. BblMUCNUTL KOHCTAHTY rmaponusa optodocdata HaTpus. Onpegenute 3Ha4YeHuUs
BOOOPOAHOro nokasaTens pacTtBopoB opTodocdara HaTpus; a) 2,4 M n 6) 0,1 M? Onpepenute
cTeneHb rmgponusa. Hannwmre MOHHO-MOSEKYNAPHOE U MONEKYNAPHOE ypaBHEHUE rmaponuaa
opTtodocaTa HaTpus.
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KomMmnnekT pa3HOYpOBHEBLIX 3a4ay U 3agaHun Ang TekyLwen arTrecTraumm
no teme «KomnnekcHble coeanHeHnsa»

1. Onpegenute 3apsg KOMMMEKCHOrO MOHA, CTEeNeHb OKUCIEHUS U KOOpAMHALMOHHOE
yncno Komnnekcoobpasosatens B coeauHeHumax [Cu(NH3)4]SOs Ky[PtClgl, K[AgQ(CN),].
Hanuwwnte ypaBHeHus guccounanmm 3TMx coeMHEHNIN B BOAHbBIX pacTBOpax.

2. CoctaBbTe KOOpAMHAUMOHHbIE (OPMYIbl CriegyloLmnX KOMMSEKCHbIX COeAVHEHUN
nnatuHbl: PtCls;-6NH3; PtCls-4NH3; PtCly-2NH3, KoopamHaumoHHoe yncno nnatuHbl (IV) paBHO
wecTtn. Hanuwute ypaBHeHue avccoumaumm aTux coeanHeHun B BogHbIX pactBopax. Kakoe n3
CoeINHEHUI ABNAETCA KOMMSEKCHBIM HEANEKTPOSIMTOM?

3. CoctaBbTe KOOpAMHAUUOHHbIE (OPMYIbl CrieayloLmnX KOMMSEKCHbIX COeAVMHEHUN
kobanbTta: CoC13-:6NH3; CoC13-5NH3; CoC134NH;3. KoopauHaumoHHoe uyucno kobanbta (l11)
paBHO LWecTn. HanuwuTe ypaBHeHNs aMccoumaumm 3Tux COeaAMHEHN B BOAHbLIX pacTBOpaXx.

4. CocTtaBbTe KOOpAMHAUMOHHbIE (OPMYIbl CAeaylLWNX KOMMMEKCHbIX COoeAMHEHUN
cepebpa: AgCI-2NH3; AgCN-KCN; AgNO,'NaNO,. KoopanHaumoHHoe umncno cepebpa paBHO
ABYM. HanuwmnTe ypaBHeHNSa anccoumaumm aTux CoeanHeHU B BOOHbIX pacTBopax.

5. W3 coyvetaHma yactuy Co®, NH;, NO, u K' MOXHO COCTaBUTb CEMb
KOOPAMHAUMOHHBLIX  (DOPMYST  KOMMMEKCHbIX CcoeauHeHun kKobanbTa, OAHa W3  KOTOPbIX
[Co(NH3)6](NO2)3. CoctaBbTe hopMyribl APYrMX LIECTU COEOMHEHUN U HANULWNTE YpaBHEHUSA UX
anccoumaumm B BOOHbIX pacTBopax.

6. W13 couetanmusa yactuy Cr*, H,0, CI" 1 K¥ MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHBIX
dopMyn KOMMMEKCHbIX COeauHEHM Xpoma, ogHa wu3 kotopbix [Cr(H,0)e]C13. CocTtaBbTe
dopmynbl APYrMX LWIECTU COEeOMHEHUM W HanUWKUTe ypaBHEHUS UX AMCCOLMaLMM B BOAHbIX
pacTBopax.

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

8. HanvnwuTte BblpaxkeHNs NS KOHCTAHT HECTOMKOCTM CriefytoLmnX KOMMMEKCHbIX MOHOB:
[Ag(CN).], [Ag(NH3)-]*. [Ag(SCN),]. 3Hasi, YTO OHM COOTBETCTBEHHO paBHbl 1,0:-10%; 6,8:10°%;
2,0-10™ ykaxuTe, B KakoM pacTBOpe, COAEpXalleM 3TV MOHbLI, MPU PaBHO MONAPHON
KOHLIEHTpaLumn noHos Ag* 6onbLiue.

9. Tlpu npubasneHnn pacteopa KCN «k pactBopy [Zn(NH3)4]SO, o6pasyetca
pacTtBopumoe KomnnekcHoe coeaunHeHue K[Zn(CN),. Hanuwmte MonekynspHOe M MOHHO-
MOJIEKYNSIPHOE ypaBHEHUS peakumn. KOHCTaHTa HecToikocTu Kakoro woHa: [Zn(NHs)i** unm
[Zn(CN)4]?*, Gonblue? Mouemy?

10. KOHCTaHTBLI HECTOMKOCTM KoMmnekcHbix MoHoB [Co(NHs)e**, [Fe(CN)g]*, [Fe(CN)sl*
COOTBETCTBEHHO paBHbl 6,2:107% 1,0-10°"; 1,0:10™**. Kakoit U3 aTUX MOHOB siBNsieTCs Goree
NpPoYHbIM? Hanuwute BblpaXeHns Onst KOHCTAHT HECTOMKOCTM yKa3aHHbIX KOMMIIEKCHbIX NOHOB
n OpMysibl COEANHEHUI, coaepXXaLlmMX 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 konnokeuyMm Nel (Tembl «Ctexnometpusay, «KuHeTukay,
«TepmognHamuka (Bknoyasa pasgen «XuMmn4eckoe paBHOBECKEN )»..

«YTBEPXIAIO»
3aBeyrOIINiA Kadeapoii 001Ieil 1 HeOpraHMIeCKOH XUMUN
I.X.H. Ipod. B. H. Cemenosn
09.10.2021
HanpagJieHue NOArOTOBKH / ClIeNMAJIBHOCTb 020100 Xumus
Jncnuniamnaa HEOpraHUYeCcKasi XUMHUS
dopma o0yueHus oYHas
Bua xonTpossi pyOexXHBIN KOJITIOKBUYM, 1 cemecTp
Bujg arrecranuu MIPOMEKYTOUHAS

KonTponbHo-u3zmeputenbHbii MmaTepuan Ned

1. Xumunyeckasi kuHetuka. PopmanbHas KMHETHKAa M YYCHHE O MEXaHHU3MaX XHUMHUYECKUX peakiuil.
CKopocTh XMMHUYECKOH peakluu: CPeIHssI U UCTUHHASI (MTHOBEHHAs).

2. Nmerorcs CICOYIOIIME paBHOBECHA C y4YaCTHMEM HJIACAJIBHBIX T'a30B M COOTBCTCTBYHOIIME 3aIlMCH
TCPMOAUHAMHUYCCKOI'O 3aKOHa ﬂeﬁCTBYIOMHX MacC JJId PAaBHOBCCHUA B H30TepMquCKOﬁ SaKpLITOﬁ

CUCTEME:
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N203

da30Bble (arperaTHbIE) COCTOSIHMSI BELECTB, HE SBISIOLIMXCA Ta3aMd, HMEIOT COOTBETCTBYIOIINE
MIOMETKH. BpIsBUTE, Uil KaKUX M3 MEPEYHCIECHHBIX PEAaKIMil COOTBETCTBYIOUINE CBSI3U KOHCTaHTH Kc ¢
KOHIIEHTPalAMH

@) — SIBIISIFOTCS COBEPIICHHO KOPPEKTHBIMH,

0) — BO3MOYHO SIBIISTFOTCS KOPPEKTHBIMH,

8) — HE MOT'YT OBITh KOPPEKTHBIMHU.

Bynbre BHUMaTEIBHBI!

[IpenonaBarens: A 1O. 3aBpaxHoB
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2 cemectp, pybexHbin konnokBuyM Nel (tema «KomnnekcHble (KOOpAWHALMOHHLIE)
COeaUHEHUAY.

«YTBEPXJIAIO»

3aBeAYIOIMNNA Kadeapoii 001Ie 1 HeOPraHUIEeCKOW XUMUHU
I.X.H. Ipod. B. H. Cemenos

_.04.2022

HanpagJieHue NOArOTOBKH / ClIeNHMAJIBHOCTb 020100 Xumus

JAucuumuimHa Heoprannueckas xumus
®opma o0yyeHHs1  O4HOE
Bua konTpoJs pyOexHbIi KosmokBuyM Nel, cemectp 2

BI/I}I aTTeCTallumn TCKyIIas

KoHTpoapHOo-u3MepuTenbHbid MaTepuaa Ne 9

1. MexmonekynsapHoe B3aumopelcteue. Cunbl Ban-nep-Baanbca, MexaHu3Mmbl BaH-I€p-BaajbCcoBa
B3auMojieiicTBus. BomoponHas cBs3b. BiusiHue Mex- M BHYTPUMOJIEKYJISPHOH BOJOPOJHOW CBS3M Ha

CBOMCTBa MOJICKYJISIPDHBIX COCJIMHEHUH.

2. IlpuBeaute opOHUTaNIbHBIE AUAarpamMmbl (3alOJHEHUE PA3JIUYHBIX JJIEKTPOHHBIX COCTOSHUN) H
OIpeelUTe THII THOpHaM3anul opouraeil mis kommiekcHbix noHoB [FeClg]* u [Cu(CN)4]*, ecin
W3BECTHO, YTO MEPBbIN U3 HUX BBICOKOCITUMHOBBIH, @ BTOPOIl — HU3KOCITUHOBBIM.

Paccunraiite Bennunny DCKII 11t kaxa0ro U3 yKa3aHHBIX BbIIIE HOHOB.

3anuimMre BO3MOXKHBIC ypaBHEHHs HOHHU3AIMH, mpoucxozsme npu mnonaganuu coau Ks[FeClg] B

BOJIHBIN pacTBOp.

[IpenonaBatens: A 1O. 3aBpaxHoB
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20.2 NpomexyToyHan atrecTayus

MpomexyToyHas aTTecTaums No AUCUMUNNMHE OCYLLECTBMASIETCS C MOMOLLbIO CrieayoLWwmnx
OLEHOYHBIX CpeacTB: cobecefoBaHMe No SK3aMeEHALMOHHBLIM GuneTam

MepeyeHb 3adaHull, mem peghepamos, mem ripeseHmauuli, Kypcosbix, dokrados, mpebosaHusi K
npedcmassieHuro nopmeosnuo, 80rpPOCo8 K 3k3aMmeHy (3ademy) u nopsidok chopmuposaHusi KUM

Mpumepsbl ak3ameHaunoHHbIX KUM

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

HanpagJjienue noaroroBku / cnenquajbHoctb 020100 Xumus

Jucuuninna HeopraHuyecKast XHMHsI
®opma o0yueHus OYHas

Bua koHTpoJn JK3aMeH, | cemecTp
Bun arrecranun MIPOMEXKYTOUHAs

KoutpoabHo-usmepurenbHblii MaTepua Ned

1. Xumuyeckass kuHeTuka. dopmanpHas KMHETHKAa U YYE€HHE O MEXaHU3MaxX XMMHYECKHX peakiuil. CKopocTh
XMMUYECKOHM peakLuu: CPeqHss U UICTUHHAS (MTHOBEHHAs!).

2. CnuH u cnuHoBoe KkBaHTOBOe uucino. Ilpunnun Ilaynau. MHoroasnexktpoHHsle atomsl. [IpaBuna 3amonHeHUs
aTOMHBIX opOuTaneii, nmpaBuia ['yama m KieukoBckoro. OcoOSHHOCTH TOBENEHUS BBICIINX YHEPTeTUIECKIX
YPOBHEH TKENBIX HIEMEHTOB.

[IpenonaBarens: A 1O. 3aBpaxxHoB
2 cemecTp.
«YTBEPXJIAIO»
3aBeAyOIMUMA Kadeapoii 001Iei U HeOPraHUUEeCKOW XUMUHU
1.X.H. Ipod. B.H. Cemenos

HanpaByieHue noAroToBKy / cnenuajabHOCTh
04.03.01. — DkcriepuMeHTaNTbHAS ¥ TIPUKIIAHAS XUMUS (aKaIeMUYECKUi OaKkaiaBpuar)

JAucuumimnaa HEOpraHWYEeCKask XUMHUS
dopma o0yueHusi  OdHaA
Bupa xontpoas 9K3aMEH

BI/IJI aTTeCTallumn MPOMEKYTOYHAA

KourponsHO-m3MepuTenbublii Marepuai Ne 20

1. OkucnuTenbHO-BOCCTAHOBUTENIbHBIE pPEaKIUHU. Peakuum ¢ ydacTHeM 3JEKTPOJOB. DJIEKTPOIAHBIN
noTeHuuan. BoaopoaHbIi 3JIEKTPOI U €10 YCTPOUCTBO.

2. bunapnsie coeauHeHus. OKCUIBI KaK XapaKkTepucTUdeckue coenuHeHus. CpaBHeHUE (PU3MUECKUX U
XUMHYECKHX CBOWCTB BBICIIMX OKCHIOB IPU M3MEHEHHH ITOPSIKOBOTO HOMepa djeMeHTa. Hampumep,
CpaBHEHUE CBOWCTB B pamy
Na,0O, MgO, Al,O3, SiO,, P,0s5, SO3 u Cl,07 (oxcuasl aemerToB 08010 niepruoaa I1C) umu B psagy COy,
SiOy, ..., PbO; (okcuasl anemenToB oaHo# rpymisl [1C).

3. Cepa. Amnorponusi 1 nonumopusm cepsl. PazoBas quarpamma cepbl. BolopoaHble COeTUHEHUS:
CEPOBOJIOPO U CYIb(haHBHI.

[IpenonaBatensp: A JO. 3aBpaxHoB
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