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PABOYASA NPOrPAMMA YYEEHOW ONCLUUNIINHDI
B1.0.10 — HeopraHn4yeckasa xumus

1. Kog n HaumeHoOBaHMe HanpaBneHNUsA NOAroToBKU/cneunanbHOCTH:
04.03.01 «Xumuga» (Xumua OO MpuknagHaa xumuga)

2. Mpocunb nogroToBku/cneymnanusaums: «NpuKnagHasa XMMmsa»;

3. KBanudmkauus BbinyckHuka: bakanasp

4. dopma obyyeHus: OuyHas

5. Kacpegpa, oTBevalowasn 3a peanusauuio QMCUMNUHLIL: kKadeapa obulei u

HeopraHM4eckom XMMuu

6. CoctaBuTenu nporpamMmmbi:

3aBpaxHoB AnekcaHap KOpbeBuY, JOKTOP XUMUYECKUX HAYK, AOLEHT

7. PekomenpgoBaHa: HMC xumunyeckoro dakynbTteTa BI'Y «20.03.2023», npoTokon N23.

8. YuyeOHbIN rop: 2023/2024

CemecTp(bl)/TpumecTp(bl): 1, 2


http://www.vsu.ru/
http://www.vsu.ru/

9. Uenu n 3apayum y4ye6HON AUCLMNIIUHDI

Llensmu ocBoeHus y4ebHOM UCUMNIIMHBI SIBASAIOTCS:

- n3noxeHue obLieTeopeTnyeckoro yHaaMeHTa XMMNYeCcKom Haykn

- paccmoTpeHuMe oOweTeopeTMyecknx KOHLUENUWA, 3aKOHOB, Teopuh, TaKuMx, Kak
Meprnognyecknini 3aKOH, aTOMHO - MOJIEKYNAPHOE YyYeHUe, Teopus XMMUYECKOro CTPOEHUs, CTPOEeHune
aTomMa N XMMmn4yeckasa CBs3sb, XMMM4eckasa KMHETUKA N TepMOANHaAMUKa, U3NKO - XMMUYECKWIA aHann3 1
T.0..

- pasBuUTUE Y CTYAEHTOB XMMMYECKOro MbIWEHUN (KaK YacTu eCTeCTBEHHO-Hay4YHOW MBbICNN),
obyyeHne TeopeTUYeCKOMY MOAXOAYy K HayyHbiM npobrnemam u yMEHUK KPUTMYECKOro BOCMPUATUS
HU3NKO-XUMNYECKMX TEOPUI

3agayum yyebHon ANCUMNINHDI:

- M3yYeHue OCHOBHbIX 3aKOHOB TEOpeTMYECKOon (U3NYECKON) XuMnu;

- (phopMmupoBaHue NoOHMMaHNsi CBOMCTB 3N1IEMEHTOB M 06pa3yeMbIX MU COeAUHEHU HA OCHOBE
nonoxeHun obwen xumun. B ocHoBy nonoxeH [lepnognyeckuini 3akoH, KakK OCHOBa XUMWUYECKOM
cuctemaTukn. PaccmaTpuBaeTcs Knaccudukaumss XMMUYECKUX SMEMEHTOB, MPOCTbIX, OGMHAPHbLIX W”
CNOXHbIX XMMUYECKNX coeamHeHnn. [JaeTca oblias xapakTepucTmka rpynn anemeHToB Nepunoanyeckom
cUCTEeMbI. MI3yyaloTca 0COBEHHOCTU XMMMUU KOHKPETHBIX 3NIEMEHTOB 1 UX Hanbonee BaXHbIX COeANHEHUN.
Cepbe3Hoe BHUMaHMNE yOoenseTca XMMUN paguoakTUBHBIX U CUHTE3UPOBAHHbLIX 3NIEMEHTOB. YOenaeTcs
BHMMaHME W3YYEHUIO NyTel pas3BUTMA HEOpPraHM4Yeckom Xumuu, npobnemMe mnonyyYeHuss HOBbIX
HEOpraHM4YeckKnx BELLECTB C 3apaHee 3afdaHHbIMKM CBOWCTBaMM (MONYyNpOBOLAHUKKU, HeOopraHm4veckue
NnonMmepsbl 1 T.1.).

10. MecTo y4ebHOM gucuMnnHbl B cTpykType OOI:
51.0.10 - ob6a3aTtenbHasa YacTb 633080 ANCLIMMINHDI

11. MnaHupyemMblie pe3ynbTaTbl OOy4YeHUSA MO AUCUUNNUHE/MOAYNHo (3HAHUSA, YMEHMUA,
HaBblkKM),  COOTHECEHHble C  NaHUMpyeMbIMU pe3ynbTataMu  OCBOEHUA
o6pasoBaTenbHOM NporpaMmbl (KOMNETEHUUAMU) U UHAUKATOPAMU UX AOCTUXKEHUA:

Kopg Ha3saHue Kopa( WHpankaTop(bl) MnaHnpyemble pe3ynbTatbl 06y4eHUs
KOMMEeTEeHLUM bl)
OrnkK-1 CriocoOHOCTh OlK- | Cucremarusupyer u | 3HaTb: Kputepun camMornpon3sc

AHATM3MPOBATH U 1.1 | amammupyer pesymbrats | XMMUYECKUX peaKuuii B pasnnyHbIX Cu
YmeThb: nnaHnpoBaTb 3KCNEPUMEHT o€

WHTEPIIPETHPO- XHUMUYECKUX TaKUM
yTOObI n3BJieyvb n3 Hero mat
BaTh PE3yJIbTAThI 9KCIIEPUMEHTOB,
. WUHopmaLmuu
XAMHYECKUX HaOIIOZEHUM, a  TakkKe
BnageTb: OCHOBHbIMU I'IpVIeMaMI/I6
SKCIIEPUMEHTOB €3yJIbTaThI acueTOB 100TKMN
p ? p }: p pe3ynbTaToB IKCNEepuMeHTa 0
HaOJIIOCHUH 1 CBOIICTB BEIIECTB u
HU3MEpeHuit MaTepHaioB
OrK-
12 [Ipennaraer
MHTEPIPETAIHIO
COOCTBEHHBIX
PKCIIEPUMEHTOB 51

PacueTHO-TEOPETHYECKHUX
paboT ¢ HCIIOIb30BaHUEM
TEOPETHIECKUX OCHOB
TPaIUIIMOHHBIX M HOBBIX
pa3aenoB XUMUHU
OrK-
1,3 | ®opmymupyer 3axmouennus
U BBIBOJIBI IO pPE3yJbTaTaM
aHaIn3a JIUTEpaTypPHBIX




JIAHHBIX, COOCTBEHHBIX
OKCIICPUMEHTAIBHBIX "
PacueTHO-TEOPETHIECKHX
paboT  XMUMHYECKOI

HaIpaBJICHHOCTH.

OrnkK-2

CrocoOHOCTB OlK- | PaGoTaeT ¢ XHMUYECKUMHU 3HaThb: OCHOBHbIe npasuna TEXHUKN
HPOBEACHUS C 2.1 BEIECTBAMY ¢ coOoneHney O0€30MacHOCTM W OCHOBHblE NpPUEMbl BeAeHWs
coburoieHrEM HOPM XUMWNYECKOrO 3KCNepuMeHTa.
HOPM TeXHIKH GE30IaCHOCTH YMeTb: BbINOSIHUTL  OCHOBHble  paboThbl
TEXHUKHA
6e30macHoOCTU nabopatopHoro NpakTukyma no HeopraHU4ecKkomn
XUMHHECKOro 2.2. [TpoBOJNT CHHTE3 BEIIECTB xnmnn
SKCIIEPHMEHTA, W MarepHanoB  pasHoli BnapeTb: OCHOBHbIMW npuemMamy MosyvyeHus
BKJIIOYAs CHHTES, PO c KOJNTMYECTBEHHbIX Pe3ynbTaToB B 3KCMNEPUMEHTE
aHaJIn3, H3YICHHUC WCII0JIb30BAHUEM
CTPYKTYPbI U HMEIOIINXCSI METOTUK
CBOMCTB BCIIIECCTB
n warepuanos, | 23 [IpoBomuT  CTaHIAPTHBIE
Hccmeosatue oreparyy JUIs ONpeeeHus
TIPOLECCOB € X XUMHYECKOTO W (ha30BOTO
yaactiem cocraBa BEILIECTB u
MaTepualioB Ha UX OCHOBE.
24 [IpoBomutr  wccaemoBaHUS
CBOWCTB BEIIIECTB u

MaTepHralioB €
HCIIOJIB30BAHUEM

CEpUMHOTO Hay4HOT'O

00opymoBaHuUs




OrnkK-3 Crnoco6GHOCTh OlMK- | MpumensieT TeopeTndyeckue | 3HaTb:  OCHOBHble  MeToAbl  onpeAeneHus
IPUMEHSATh 3.1 u nosnysMimprdeckue | 0A30BbIX  CBOWCTB  BeLECTB  (MJOTHOCTH,
pacueTHo- MoJenH npu OaBreHnsa napa, KMCNOTHO-OCHOBHbIX CBOWCTB U

TEOPETHYECKHE pElLIeHUH 33139 TA). )
N YMmeTb: npoBoauTb pacyeTbl NO WU3BECTHOMY
METOJIET 21T XUMHeCKOn anroputMy C MPUMEHEHMEM  KOMMbLIOTEPHBIX
H3y4YCHUA HaIpaBJICHHOCTH. nporpamma
CBOHCTB BELLECTB 39 Bnapetb: OCHOBHbIMU npuemamu
H IIPOLECCOB C nx Hcrnons3yeT — cTaHmapTHOE | KOIUYECMBEHHOU 06paboTkm
yaacthem ¢ pOrpaMMHOe 0GecTedeHHe pe3ynbTaToB IKCNepuMeHTa
HCIIOJIb30BaHUEM NIpH peleHuH 33134
COBPEMEHHOH XUMUYECKOU
BBIYUCIIUTEIILHON HAIPABICHHOCTH
TEXHHUKH
OlK-6 | CnocobuocTth OlK- | Tpencrasnsier pe3ynbrarthl | 3HATb: OCHOBHbIE NPUEMbI MOArOTOBKU AOKNaaa
MIPEACTABIIATH 6.1 pa6OTI>I B Buje oruera 1o | NPU  MOMOLWLN COBPEMEHHBIX KOMIMbIOTEPHbLIX
pe3yIbTaThl craHmapTHOii  (opme ma | MPOrPaMM
cBoeit paGoTH B PYCCKOM SI3BIKe. YMeTb: caMOCTOATENBHO NOATOTOBUTL ycTHoe
yCTHOI - c006u.|.eH|/|e, conpoBoxgaemMoe npes3eHTauunen.
. 6.2 BnapeTb: anemMeHTapHbiMU HaBblKaMu
TTHCBMCHHOH Hpencrasnser cneuyanucTa-goknaayuka.
hopme B HHPOPMALIHIO XUMHIECKOTO
COOTBEICTBHM  C COJICpIKAHUST € y4ETOM
HOpMaMH u TpeboBaHui
[IpaBUIaMHy, oubmorpaduyaeckoit
OPUHATBIMH B KyJIBTYpBI
npodeccnoHanbe | g 3
OM COOOIIIECTBE
[peacTaBnsier pe3ysbTaThl
paboThl B BHIEC TE3HCOB
JOK/Iaza Ha pPYCCKOM H
aHIIMACKOM  s3bIKaX B
COOTBETCTBUH C HOPMaMH H
InpaBujaMu, TMPUHATHIMU B
XUMHUYECKOM COOOIIECTBE.
6.4.
['OTOBHUT MpE3eHTAIMIO 10
TeMe paboTHI "
MPEICTABIISIET ee Ha
PYCCKOM UM  aHMJIMHCKOM
SI3BIKAX.

12. O6bem gncumnnuHbl B 3a4eTHbIX eauHuuax/vyac — 540/14.

dopma NPoMeXyTOYHOW aTTecTaLUMuU (3avem/sk3ameH) 9K3aMeH

13. TpyAaoeMKOCTb No BUAaM y4ebHon paboTbl

Bupa yuebHol paboThbl

TpynoemMKocTb

Mo cemecTpam

Bcero
1 2
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 304 152 152
Jekunn 50 50




npakTnyeckne
B TOM 4ucne: [ naGopaTopHble 204 102 102
CamocTonaTenbHas paboTa 128 64 64
B Tom uncne: kypcoBasi pabota
®dopma NPOMEXYTOUYHOM atTecTaumu: 72 36 36
(3k3ameH - 72 yaca)
WToro: 504 252 252

13.1. CopepxaHue QUCLUNIIUHDI

n/n Peanuzauus
HanmeHoBaHue pasnena
pashena CopepxaHue pasfena AUCLMNIUHBI uwﬁgl;gﬂr:: ¢
AVCLMMIUHBI .
OHIamnH-Kypca,
OYMK*
1. NNekuun
1.1 BeepneHne ®dopMbl cyLecTBOBaHUS MaTepumn. Xumnyeckas coopma https://edu.vsu.ru/
OBUXeHus, ee ocobeHHocTn. OnpeaeneHne xumumn. 3agaydm course/view.php?
xumun. O6LLas xumus - TeopeTudeckunii yHaameHT xumudeckon | id=11068#section
HayKn. XUMUYECKNA N (PUBNKO-XUMNYECKNIA METOAbI 2
nccnepoBaHus.
1.2 | Xumuyeckasi ATOMHO-MOneKynsapHasa Teopus. Xumudeckuin anemeHT. lpoctoe
amomucmuka BewecTBo. AnnoTtponus. [a3oBble 3akoHbl. Yucno Asoragpo.
Monb. MonsapHasa macca. CoBpeMeHHasi XuMnyeckasa aToMUCTHKa.
ATOM, Monekyn, kpuctann. MonekynapHaa M HeMONeKynspHas
dopma kpuctannos. [loHsATME O a3e - HocUTene CBOWCTB
BELlECTBA B  KpuCTannax  HEMONEKYMAPHOW  CTPYKTYpbl.
Xumuyeckoe coeauHeHne. CTpPyKTypHble OpPMYnbl MOMEKY K
KpuCTannoxmmmyeckoe CTpoeHue Bellectea. CTexnomeTpunyeckmne
3aKOHbl U X COBPEMEHHaA TpakToBka. CoeanHeHna NOCTOSTHHOIO
N nepemMeHHOro coctaBa. KpucTtanmnoxMmMumyeckoe CTpoeHuE U
cBoncTBa BellecTBa. [loHATME O [pedekTax KpucTannuyeckon
CTpyKTypbl. OBnacTb roMoreHHocTH ha3 NepemMeHHOro cocTaBa.
HanbToHnapl n 6epronnuapi.
1.3 | Xumuyeckas OcHoBbI TEpMOXMUU. DK30 - U IHAOTEPMUYECKME peaKuun. 3akoH | https://edu.vsu.ru/
mepmoduHamuka | llaByasbe-llannaca. 3akoH [ecca. AAANTUBHOCTb TEMIoBbIX course/view.php?

3(PeKTOB B MHOIOCTaAUNHLIX npoueccax. TepMmogmHaMuyeckue
CUCTEeMbI: U30NMPOBaHHbIe, 3aKpbITble, OTKPbIThie. 306apHbie 1
N30XOpHble NpoLecchl. TepMoanHaMuyeckas n TepMmoxmmMmmyeckast
CUCTEMbI 3HAKOB. DPYHKUUN COCTOAHUSA. BHYTpEeHHAS aHeprus u
aHTanbNus. HTanbnuiHble Avarpammel. TennoTta u paboTta, ux
B3aMMOCBA3b. 1-0e Hayano TepMOAMHAMUKU. 3aKOH COXpaHeHus
3Heprun. Kputepuim HanpaBreHHOCTM XMMWUYECKOro mnpouecca.
MpuHumn bBepTtno-TomMnceHa, €ro OrpaHU4YeHHOCTb. JHTpoNUA
CUCTEMbI. 2-0e Havano TepmoguHamuku. Poct aHTponumu -
KpUTEPUI HanpaBfeHWs npoLlecca B M30NUMPOBAHHbLIX CUCTEMAX.
Cratuctnyeckas wuHTeprnpeTauusa asHTponuu. [Buxyuiasi cuna

id=11068#section
-6

npoLecca B 3aKpbITbIX CUCTEMAX. DHTANbMUIAHBIA U SHTPOMUNHBLIN
dakTopbl. CBobopHasaA 3Heprua [Mb6ca, ee yMeHbLUEHWE Mpu
CcaMornpou3BosbHbIX Npoueccax. CBoboaHan aHeprus
Fenbmronbua.  CtaHpapTHasa  cBobopgHasi  3Heprus. Mepa
YyCTOMYMBOCTU coeiMHeHusl. CBoboaHasn 1 CBA3aHHas SHeprus.
MakcumanbHas paboTa, coBepLUeHHasi CUCTEMONA.
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1.4 | Xumuyeckas CkopoCcTb M MexaHu3M xumumyeckon peakumm. CkopocTb u | https://edu.vsu.ru/
KUHETUKA KOHLIEHTpaLMa pearmpyoLLmx BeLLecTB. 3aKOH AeiCTBYLMX Macc. | course/view.php?
MonekynspHocTb peakuun. [lopsaok peakumn u  MexaHusm | id=11068#section
npouecca. JIMMUTUpYIOWAA CTaausi MHOTOCTaAUMHBIX peakumu. | =3
CkopocTb peakuun n Temnepatypa. PacnpegenerHve monekyn no
3Hepruam (Makceenn, bonbumaH). SHeprus akTMBauuun. AKTUBHBIN
KOMMMekc. YpaBHeHue  AppeHuyca. JHepretudeckun u
3HTPONUNHLIN YNEHbl ypaBHEHUA. KaTanna. KatanusaTopsbl.
1.5 | Xumunyueckoe O6patumble n HeobpaTumble npouecchl. CeA3b obpatu-moctu ¢ | https://edu.vsu.ru/
paBHOBecue paBHOBecMeM. MCTMHHOe U noxHoe paBHoBecue. Kputepum | course/view.php?
yCTaHOBNEHNs paBHOBecus peakuun. CBA3b KoHcTaHThl 1 | id=11068#section
cBO6OAHOM 3Heprun MB6ca. dakTopbl, BAUSIOLLME Ha nonoxenue | =7
paBHoBecus. MpuHumn Jle-laTtenbe. NeTepodasHbie paBHOBECUS.
[aBneHve  HacblleHHoro napa. [lpoueccbl  ucnapeHwus,
cybnumaummn, kuneHus, nnasneHus. PaszoBas AvarpaMmma BoOAbl.
Mpauno ¢a3 [wubbca. TloHATME O  TepMOgMHAMUKe
HepaBHOBECHbLIX NPOLECCOB.
1.6 | PactBopbl TepmognHaMMYECKU N KUHETUYECKUA acnekTbl hopmupoBaHus | https://edu.vsu.ru/

pactBopoB. Cnocobbl BblpaXeHUs KOHLEHTpaLun pacTBOPOB.
PactBopeHne Kak (U3UKO-XMMWYECKMI MpoLecc. JHepreTuka
npouecca pactBopeHus. lNoHAaTne 06 naeanbHom, pa3baBrneHHOM 1
peanbHOM pacTBope. Ycrnosus paBHoBecus a3 - paBEeHCTBO
XUMWYECKMX NOTEHLMANOB.

Teopusa anekTponutuyeckon amccoumaumn. CteneHb M KOHCTaHTa
anccoumaummn. 3akoH pasBepeHus OctBanbga. OcHOBbI Teopun
CUIIbHBIX 3NEKTPONMTOB, 06pa3oBaHNe MOHHbIX nap. Kaxyluaacs
cTeneHb agnccoumauun. AMdoTepHble anekTponuTel. Juccounaums
MHOIOOCHOBHbIX KWCIOT, MHOFOKWUCIIOTHBIX OCHOBaHWW, COnen.
CoBpeMeHHble Teopun KWUCMIOT M ocHoBaHui. CoflbBOCUCTEMBI.
[MpoToHHaA 1 anekTpoHHasa Teopun. MloHHoe nNpou3BeaeHne Boabl.
BogopopaHbin nokasatenb. KuCNOTHO- OCHOBHblIE WHAWKATOPbI.
VoHHble B3auMMopencTBMa B Xuakux pactesopax. OO6MeHHble
peakuun mexay noHamu. ObpaTMmble U HeobpaTUMble MPOLIECCHI.
Peakunn HenTpanusaumm u rugponusa. CTeneHb M KOHCTaHTa
rmgponu3a.  [lpou3sefeHve  pacTBOPUMOCTU.  ONEKTPONn3
pacnnaBoB U BOAHbIX pacTBOpoB conen. VIHepTHble N aKTUBHbIE
anekTpoppl. [loTeHuuan pasnoxeHua. ABneHne nepeHanpaxXeHus.
3akoH ®apaped. OnNeKTpoxMMuyeckas Koppo3us MeTaros.
TBepable pacTBopbl. [Buxylwiasa cuna obpa3oBaHus TBEpAbIX
pactBopoB. Turnbl TBepAblX pacTBOpoB. TBepAble pacTBopbl
3aMelleHns. YcrnoBus 06pa3oBaHNA HEOPraHU4eckux TBepAbixX
pacTBopoB 3amelleHus. [pouecchbl ynopsaoyeHns B TBEPAbIX
pacTtBopax. TBepAble pacTBOpbl BHEAPEHUS, BblunTaHUA. PacTsopsl
TBepAble, Xuakne u raszoobpasHble. OnpegeneHve pacTBOPOB
KaXx[oro KOMMoOHeHTa B COCYLLECTBYIOLMX dha3ax.

XKunpkne pacTsopbl. Mpupopa XUAKOro COCTOSAHMA.
KonnuraTuBHble cBOWCTBa wuAeanbHbIX pacTBOpoB. [aBneHue
napa. 3akoH Paynsa. Kpuockonua u abynnuockonua. Ocmoc.
OcmoTtunyeckoe gaBneHune. 3akoH BaHT - Nodda.
OKuCnUTENBHO-BOCCTAHOBUTESNbHbLIE  peakumu. HanpasneHHOCTb
NpoLEeccoB, CBA3aHHLIX C NepefaYven aNeKTpoHOB.
OneKkTpoXuMMYECKUn psag, HanpsxeHun. PaBHoBecne Ha rpaHuue
MeTann - pactBop. CTtaHgoapTHble 3MeKTpoAHble MoTeHuuansl U
cBobogHasa aHeprus Mmbbca. BOC ranbBaHWMYECKOro aremMeHTa.
YpaBHeHve HepHcta. MeTtoabl ypaBHuBaHua OBP: anekTpoHHOro
6anaHca, MeToA4 NosypeakLmi.

course/view.php?
id=110684#section
-9
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1.7.

OnemeHTapHble
NnpeacTaBneHns o
CTPOeHun aToma
N COCTOSIHUM
3NEKTPOHOB B
atome

PazButne npencrasneHuin o ctpoeHun atoma. BonHoBas npupona
anekTpoHa. BonHoBas QYHKUMA W BOJSIHOBOE YpaBHEHME.
PagnanbHaa u yrnoBas COCTaBfsioWMe BOJIHOBOW (PYHKLWN.
OHeprusi, pasmep W HanpaBfIEHHOCTb 3NIEKTPOHHbIX 0651aKoB.
KBaHTOBbIE YUuCna.

MHOroanekTpoHHble atombl. [1puHLMNBI U NpaBuna 3anosfiHEeHUs
3/1EKTPOHAMN aTOMHbIX opbutanen. [MpuHUMN  MUHUMANbLHON
sHeprun, npuHumn [laynu, npasuno [yHpa. CoBpemeHHasd
TpakTOBKa NepUoANYECcKoro 3akoHa. 3aKOHOMEPHOCTUN MU3MEHEHNS
OCHOBHbIX MapaMeTpoB aTtoMa (aTOMHbIX pafuyCcoB, 3JHEpruw
WOHM3aLUUKN 1 CPOACTBA K ANEKTPOHY) B Nepmnoaax u rpynnax.
3HayeHVe Nepmoanyeckoro 3akoHa.

1.8.

Teopus
XMMUYECKOWN
CcBA3U

Pa3BuTre npeacraBneHMin 0 XMMUYECKON CBA3W. BaneHTHOCTb 1
cTteneHb okucneHuss. OCHOBHble XapaKTEePUCTUKU XMMUYECKON
cBA3n. PeHOMEHONOorM4yeckne TeOpUM WMOHHOM U KOBAJIEHTHOM
ceaA3n (Koccenb, Jlbtouc). WMoHHas c¢BA3b M ee CBOWCTBa:
HanNpaBNEHHOCTb N He HacblWwaeMocTb. Mogenb «4UCTon» MOHHOM
CBA3M B TBEPAOM Tene. [penmyLLeCcTBEHHbIV BKNaZ MOHHON CBA3M
M KOOpAMHAUMOHHbIE 4MCa aTOMOB B WOHHbIX KpucTannax.
KoBaneHTHaa cBA3b. BonHoBasi npupoaa KOBaneHTHOW CBSA3MW.
MeTopn BaneHTHbIX cBsize. HanpaBneHHOCTb, HacbIWaeMoCTb U
nonsipu3yemMocTb KoBaneHTHon cBA3W. BonHoBas npupopa
KOBasnieHTHOM cBA3Uu. MeTof BaneHTHbIX CBA3en. HanpaBneHHOCTb,
HacbILLAeMoCTb UM MONApM3yEeMOCTb  KOBafieHTHOM  CBS3W.
KoopamHaumoHHble Ynucna B KoBaneHTHbIX Kpuctannax. Crnocobbl
nepekpbiBaHNA 3NEeKTPOHHbIX 06nakoB. KpaTHble CBA3MN.

MeTon,  BaneHTHbIX  CBA3EMN. MexaHuambl  0bpa3oBaHus
KOBanieHTHOM cBsA3W. [MOpuaHble BONHOBbIE (PYHKUMK. Tunbl
rmopuonsaumm 1M reoMeTpus Mosiekysn. [JOHOpPHO- aKLUEeMnTOpHbIN
MexaHu3M o06pa3oBaHWsi KOBafieHTHOW CBsA3N. MakcumanbHasn
BaneHTHOCTb (KoBaneHTHOCTb)  3fIEMEHTOB. MonapHocTb
KOBafIEHTHOM CBA3M U MOSEKYNbl B LenoM. [uUnonbHbIi MOMEHT.
HepoctaTtku meTona BaneHTHbIX CBA3eN.

MeTon, MonekynspHbix opbutanen. [Mpubnuxexnne JIKAO.
OHepreTnyeckne  guarpamMmbl  MPOCTENMLLUX  FOMOSLEPHbIX
MOnekyrn, obpa3oBaHHbIX 3rnemMeHTamu 1 M 2-0ro nepuopaos.
Mopsgok  c€BA3M, MarHUTHble W ONTUYECKME  CBOMCTBA.
OHepreTnyeckne guarpamMmbl  MPOCTENMLMX  FeTeposLepHbIX
mMonekyn (HI, H20, NHs).

BopopopgHas CBSI3b. Mpupopa ee o6pa3oBaHus.
MexmonekynapHasa u BHyTPMMONEKYNsApHas BOAOPOAHAA CBA3b U
ee BfuAHWE Ha cBoucTBa Mornekyn. Cunel BaH- pep- Baanbca.
OpveHTauunoHHoe, WHOYKUUOHHOE " ONCnepcuoHHoe
B3aMMOLOENCTBYE.

MeTannnyeckas CBfi3b M €e nNpuUpoaa: MHOIMOLLEHTPOBOCTb,
nednunt 1 obolLLecTBNEHNE 3NEKTPOHOB B Kpuctanne. CBoicTBa
MEeTan/M4Yeckon CBA3M: HEeHanpaBlleHHOCTb M HEHaCbILLAaeMOCTb.
Pa3mepHbIn hakTop 1 KOOPAVNHALMOHHBIE YMCa B METaINIMYECKUX
Kpuctannax. [1noTHble M NNOTHEWWMEe YMNakoBKM aTOMOB B
mMeTannmyecknx kpuctannax (OUK, UK, rmy).

KoBaneHTHO- MeTannuyeckas cBsiab B NepexofHbIX MeTannax

1.9.

KomMnnekcHble
coeguHeHud

CoBpeMeHHble  MpefAcTaBfieHUss O XMMUYEeCKOl CBfsU B
KOMIMJ1IEKCHbIX coeanHeHnAax. |\/|eTO,EI1 BalleHTHbIX CBFI3eI7I,
BO3MOXHOCTU MeTtoaa. Teopvm Kpuctannn4yeckoro nongd.
CummeTpus d-opbutanen. OHepreTuyeckoe pacuwienneHue d-
opbuTanei B OKTasapuyecKoMm, KBaapaTHOM U TeTpasapUy4ecKom
rone nUraHpoB. OHeprust paclenneHnst U 3Heprusi cnapuBaHus.
MarHuTHble M OnTMYeckue CBOWCTBA KOMIMMEKCOB W MO3ULUM
Teopun Kpuctannuyeckoro nons. [lMoHsTMe o Teopum nons
nuraHgoB.  (MeTon,  MOMekynspHelx opbuTanen). 3aceneHuve
9MIeKTPOHaMWN 3HEPreTUYEeCKUX YpPOBHEW B OKTasgpuyecKuXx,
TeTpas’apuyecKmx n MOCKOKBaApPaTHbIX KOMMseKcax.
CneKTpoOXUMUYECKUIA P U p-CBA3bIBAHNE NNraHAoB.




1.10 | MNepuoguyeckni OTanbl pas3BMTMA Nepuoguyeckoro 3akoHa. [lepuogumyeckas
33KOH KakK cuctema kKak martpuua. [NpuHUMN MHBAPUAHTHOCTM MONOXEHMS
OCHOBA anemeHTa. Mepuoabl 1 rpynnel. FpynnoBas 1 TUNOBasi aHanorus.

. Tunuyeckne anemeHTbl. [lofHble M HEMoNHble 3NEeKTPOHHbIE
XMMUHecKon aHanorn. BTopuMyHaa W BHYTPEHHAA MEPUOAMYHOCTL M UX
cucTemMaTnkn MPOsIBNEHMEe B  M3MEHEHWsX OopbuTanbHbIX  paguycoB U

noTeHuUnanoB MOHU3aL K. "opuzoHTanbHas aHanorus.
OwnaroHanbHas aHanorums. Knaccudukauus XMMUYECKNX
3/1IEMEHTOB MO TUMNY U 3aCENEHHOCTU NEKTPOHHbIX opbuTanen.
MonypnuHHaa n anvHHaa opmbl NEPUOANYECKON CUCTEMDI.

1.12 | MNpocTble XUMmM4eckoe n  KpUCTANNIOXMMUYECKOE CTPOEHUE  MPOCTbIX
BelLlecTBa Kak BeLleCTB. MeTtannbl u HemeTannbl B I'IepVIO,D,I/HeCKOVI Ccucteme.
rOMOATOMHbIE MpaHnua UuHTnA. ®dusnyeckne CBONCTBA NPOCTbIX BELLECTB.

XuMunyeckme cBONCTBa NPOCThIX BelecTB. OcobouncTole
coeannenns BellecTBa. HoBble HanpaBreHus B COBPEMEHHOM
MaTepuanoBeaeHun C UCNOJSIb30BAHNEM MPOCTbIX BELLECTB.

1.13 | BuHapHble Knaccudumkauus BGUHapHbIX XMMUYECKNX coeiMHEeHUN.
XUMUuyeckme M303neKTpoHHble psAfbl. VIamMeHeHMe xapakTepa CBA3M W Tuna
coeanHeHus KPUCTannM4Yeckoh CTPYKTypbl B M303MIEKTPOHHbLIX  psiax.

MocTostHCTBO M nepeMeHHoCcTb cocTaBa. Okcuabl. BogopopaHblie
coeanHeHnua. anoreHngpl. MNMHMKTOreHMabl. Kapbugbl, cunuumasbl,
6opuabl. MHTepmeTannuyeckne coeguHeHus.

1.14 | CnoxHble CnoxHble xumudeckme coeguHeHus. Wx  knaccudpmkaums.
XUMUnyeckme mapokcuapl Kak XapaKTepucTnyeckue coenHeHMS.
coeauHeHust CoBpemeHHasn koHuenuua ¢opMynbHOro CocTaBa rMApPOKCUAOB.

KucnoTHO - OCHOBHble cBoONCTBA. AMMOTEPHOCTb MAPOKCUAOB.
OKNCANTENBHO-BOCCTAHOBUTENbHLIE  CBOWCTBA  FMAPOKCUMOOB.
Conu Krcnopoaocoaepxalmx KWCHOT. KomnneKkcHble
COeANHEHMSA.

1.15 | Bopopogn, Boaa, Bopopon. YHuKanbHOe MnonoxeHne BooopoAa B NepUoOLMYECKON
BUHapHbIe cucteme. Mzotonbl Bogopona. ATOMapHbIA U MOMEKYNSAPHbIN
BOAOPOAHBIE Bogopoa. Pusnyeckme W XUMUYECKMEe CBOWCTBA BOAOPOAA.
coeanHeHns mapvabl 1 BOAOPOOHbIE COEAVMHEHUs 3neMeHToB. [lonyyeHue

Bogopoaa KomnnekcHble coefuHeHusl. CBOWCTBA BoAOpoAa.
mapuabl 1 BOAOPOAHbIE CcoeAuMHeHWUs anemMeHToB. [lonyyeHue
Bogopoaa KomnnekcHble coegmHeHus. Boaa.

1.16 | SnemeHThl | OcobeHHocTn nuTnsa. lMpupoaHble COEOAMHEHUS U MOJNyYeHUs.

rpynnbl MNC dusnyeckne U XUMUYECKMe CBOMCTBA. XapaKTepucTuyeckue

coefnHeHuns nutua. CoeguHeHna NUTUS ¢ APYrMMn HemeTannamu.
Conu kucnot. Metannoxumusa. Xapaktepuctuka anemeHTos | A -
rpynnel. lMpupoAHble coeguHEHUA W MNOofyYeHWe  LEeNoYHbIX

MeTannos. dusnyeckune 7] XUMUYecKune CBOWNCTBa.
Xapaktepuctuyeckne coeauHeHus. CoefuHeHua ¢ Apyrumu
HemMeTannamu. Conu KrucnopogocoaepXatimx Kucnor.
MeTtannoxumus.

Xapaktepuctuka anemeHtoB | B - rpynnel.  [NpupogHble

COegUHEHMNA 1 nony4deHme metannoB. PU3nNYECKUE U XUMUYECKME
CBONCTBA. XapaKkTepuctuieckne coeguHeHus. CoepguHeHUs c
HemeTannamu. Conu KMCNopoaocoaepXxalmx KACNOoT.
MeTtannoxumums




1.18

AnemeHThl |l
rpynnbi MC

OcobeHHocTn H6epunnus. MNpupogHble COEAUHEHUSI U MOMYyYEHNUE.
dusanyeckne n XMMMYeCKne CBonCTBa bepunnus.
XapakTtepuctuyeckue coeguHeHus. CoeguHeHns ¢ HemeTannamu.
Conu  Kucnopopo-cofepxalimx  KUCIOT U KOMMJIEKCHbIE
coepguHeHus. Metannoxumusa 6epunnus.

OcoBGeHHOCTM  XMMUM  MarHus. Pusnveckne u XUMUYECKUE
CBOWCTBA. XapaKTepuUCTUYeCcKue coeauHeHusi. [1BoKHbie conu.
Lenntbl. Komnnekcbl. CoeaMHEHUS C HEMETannamu.
MeTtannoxumuma marHus.

XapaKtepuctuka 3N1IEMEHTOB nogrpynnbl Kanbuus.
XapakTtepuctmnyeckne coeanHeHus. Conu Kncnopoaocoaepxatlmx
KMCNOT 1 KoMmnnekcobl. MeTannoxumus.

Xapaktepuctuka anemeHtoB |l B-rpynnbl.  ®usnyeckne u
XUMUYECKME CBONCTBA. XapaKTepuCTUYeCcKne CoeanHeHus.

CoegunHeHns ¢ Hemetannamu. Conu Kncnopoagocoaepxatwmnx
KNCJIOT N KOMIJIEKCHbIE COeANHEHUA.

1.17

3nemeHTbl
Il rpynnbl MC

OcobeHHoCTH XMmun 6opa. MNpupogHbie CoeaMHEHUS U MOSTyYEHMe.
dusnyeckne n xummyeckne CBoMNCTBa bopa. XapakTepucTtnieckmne
coeguHeHuns. bopHble kucnotbl. bypa. CoeavHenuns ¢ apyrumu
HemeTarmnamu. Comnm  KUCNopogocoaepXxalux  KUCNoT  wu
KOMMIEKCHble coeauHeHus. CoeauMHeHUst HU3LWNX CTeNeHemn
okucneHus. Metannoxmmus.

XapaKTepucTMka 9fieMeHTOB noAarpynnbl  ckaHgna u  P30.
MpupoaHble coeguHeHns n nonyyeHne metannoB. Pusnyeckue u
XUMMUYECKME CBOWCTBA. XapaKTepuctnyeckne coegmHeHuda. Conm
KMCNopoaocoAepXalunx KACNOT U KOMMNIEKCHbIE COeAUHEHUS.
MeTtannoxumus.

1.18

OnemeHTbl
IV rpynnel I1C

O6wan xapaktepuctuka anemeHToB IV rpynnbl. OcobeHHOCTM
XuMmnn yrnepoga. Yrnepoga B npupoge. dusnyeckme n xmmmnyeckume
CBONCTBa yrnepoga. Xapakrepuctmyeckme coeguHeHusa. Okcugpl
yrnepopa. YronbHas W TWOYronbHaa KWUCNOTbl. HagyronbHble
kucnotbl. KapbamunHoBasa kucrnota. MoueBunHa. CoeauHeHus c
apyrumn Hemetannamu. Cepoyrnepog LuaH. LinaHosogopopn, u
CUHUNbHaA Kucnota. anoreHoumaHuppl. LinaHamug. LimaHosas
KucnoTa u ee nusomepHsle opmel. PogaHosogopon. PoaaH.
OcobeHHOCTU xuMUM  KpeMHusa. [pupogHble CcoefuHEHUs U
nonyyeHne KpemHus. ®Puanmyeckne u XUMMYECKMEe CBOMCTBA
KpeMHua. Xapaktepuctudeckue coepguHeHms. OKcuabl KpeMHUs.
KpemHuesble  kucnotbl. CunaHbl.  [a@anoreHuabl  KpeMHus.
KpemHedTopucTtoBofopoaHas kucnota. CoeMHeHUs ¢ Apyrumm
HemeTannamu. HuTpup KkpemHus. MNpocTble N CNoXHbIE CUMUKaTBI.
AntomocunukaTtbl. Ctekno. Cutansnbl. MeTannoxmmusa KpeMHus.
Xapaktepuctuka anemeHtoB IV A-rpynnel.  [pupogHbie
coeguHeHMd W MOMyyYeHWe repMaHusa, OonoBa W  CBUHUA.
dusnyeckne n XMUMUYECKUE CBOWCTBA. XapaKTepucTu-yeckue
coeguHeHnMa M coeduHeHWs ¢ HemeTtannamu.  Conu
Kucnopoacoaepxatinx Kucnot. KoMmnnekcHble coegnHeHus.
O6waa xapakTepucTMka 9neMeHTOB  MNOArpynnbl  TUTaHa.
MpupoaoHble coeavHeHua M nonydyeHue.  dPusnyeckne nu
XUMUYECKME  CBOWCTBa. XapaKTepucTuyeckme COeaUHEHUs.
CoeavHeHnna c HemeTannamu. Conu  KUCNOPOAOCOAEPXALLMX
kucnot. KomnnekcHble coegnHeHuns. MeTannoxmmMusa 3remMeHTOoB
NoArpynnsl TUTaHa.




1.19

OnemeHTbl V
rpynnel NC

XapakTepuctuka anemeHTtoB V rpynnbl. OCOBGEHHOCTM XUMUKM
asota. A30T B npupoge u ero nonydyeHuve. dusmyeckune wu
XUMMYeckmMe cBOWCTBa a3oTa. BopopoaHble coeguHeHus asoTa.
KucnopogHble coepguHeHus a3ota. CoeguHeHus C  gpyrumu
HemeTannamu. CoeguHeHna ¢ meTannamu.

OcobeHHocTn xumunm  poccopa. [MpupopHble CcoeauHeHUss wu
nosny4veHue. dusnyeckne " XUMUYeCKne CBOWCTBA.
XapakTepuctuyeckune COeOVHEHMS. Okengpl docdopa.
®doccopcoaepxalume Kncnotol u nx conu. CoeanHeHna docdopa
c Hemetannamu. dDochonutpunxnopug. CoeguHeHus ¢
MeTannamu.

Xapaktepuctnka anemeHtoB V  A-rpynnbl.  [lpupoaHble
coeguHeHnsa u nonyyenue. lpocTble BellecTBa, U3MYECKNE U
XUMUYECKME CBOWCTBA. XapaKTepUCTU-YeCcKMe COeOUHEHWS.
CoeguHeHus C apyrumm HemeTannamu. Conu
Kucnopogocogepxawmx Kucnot. KomnnekcHble  CoeauHEHUs.
MeTtannoxumusa.  XapakTepucTvka  3MEMEHTOB  MOArpynmnbl
BaHaaus. [NpupogHble coeanHeHusa U nonydyeHne. duamyeckme n
XMMUYECKME CBOWCTBa. XapaKTEpUCTUYEeCcKMe coepuHe-Hus.
CoenuHeHna c¢ ppyrumu  Hemetannamu. «WUIM» -coepguHeHus
BaHagus. Conm KUCNOpPOAOCOAEPXALUMX KUCMOT U KOMMMEKCHbIE
coeguHeHunsa. Metannoxmmua anemeHToB V B-rpynnsbl.

1.20

3nemeHTbl
VI rpynnel INC

O6uwasa xapaktepuctuka anemeHTtoB VI rpynnel. Ocobas ponb
Kucnopopga B xumun. Kucnopog, B npupoge v ero nonyyeHune. O30H.
dusmnyeckre n XMMmyeckne cBorcTBa kucnopoga. Okeuabl

metannoB. Okcuabl HemeTannoB. [lepokcupapl, cynepokcuapl U
030HWAbI. lMepokecua Bogopoaa.

OcobeHHocTU xumun cepbl. [NpUpogHbie CoeanHEHWA U NOoNyYeHne.
dusnyeckne n XMMMYeCcKne CBoNCTBa cepbl. XapakTepucTuyeckne
coeanHeHuns. Okeugbl. Kucnotbl, cogepxatlime cepy, U WX COSW.
CoeguHeHnss cepbl ¢ gpyrumm HemeTannamu. Cynbcguabl u
nonucynedunasl metannos. [NonucynbdaHsbi.

Xapaktepuctuka anemeHtoB VI A-rpynnel.  [lpupogHble
COefIHEHMA W Nnorny4veHune cerneHa n tennypa. [NpocTele BelecTsa,
du3nyeckme n XMMUYECKMe CBOWCTBA. XapaKTepucTuyeckue
COeAIHEHMA W CONMU CemneH - W TennypcoaepXallumx Kucnor.
CoeanHeHna ¢ gpyrumm  Hemetannamu.  KomnnekcHble
coeguHeHund. CoeanHeHns ¢ MeTannamu.

XapakTepucTuka 9neMeHToB MoAarpynnel xpoma. [MpupogHblie
coeguHeHuns 1 nonydyeHme metannoB. PuU3nyeckue u xuMmmnyeckme
CBOWCTBa. XapakKTepuCTU-Yeckue COedVHEHWUs: OKcuabl U
rmgpokengbl. CoeguHeHua ¢ apyrumum  Hemetannamu. Conu
KucnopoacoaepXalunx KUCNoT U KOMMNSIEKCHbIE COeAUHEHNS.
Knactepbl MmonubaeHa u Bonbgpama. Metannoxmmus.

1.21

OnemeHTbl
VIl rpynnel MNC

O6wasn xapaktepuctmka anemeHTtoB VIl rpynnbl. OcobeHHOCTM
dTopa. Jdpekt o0b6paTHOro 3KpaHupoBaHus. [MpupoaHble
coefiHeHnA u nonyyeHue gropa. dTopua Boaopoaa u propuabl
mMeTannos. CoeanHeHus hTopa c HemeTannamum.

OcobeHHoCTM  xuMumu  xnopa. [pupodHble COEAMHEHUs ©
nonyyeHne xnopa. ®duamyeckne ”n XUMUYECKME CBOMCTBA.
MmaponuTnyeckoe AMcnponopunoHUpoBaHueE. XapakTe-
pUCTUYECKUE COEAMHEHUSA N COMKU XNOPCOAEPXaLUnxX KUCOT.
XapakTepucTuka 3neMeHTOB noAarpynnbl MapraHua. [NpupoaHbie
coeguHeHns 1 nonydyeHme metannoB. Pu3nyeckne u xMMmmyeckme
CBOWICTBA. XapaKTepuUCTU-4eckne CoeJMHEHNs C HemeTannamu.
Conu kucnopoacogepxalux KUCNoT U KOMMIIEKCHbIE COeQUHEHMS.
MeTtannoxumus.
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1.22 | OnemMeHTHl XapakTtepucTtuka anemenToB VI rpynnbl. AnemenTsl VIIA rpynnbi.
VIII rpynnbi MNC OcobeHHOCTU renus U HeoHa. MiHepTHble 1 6naropogHble rasbl B
npupoae. ®usnyeckne cBoncTBa 6naropoaHbIx ra3os. Knatparbl.
BaneHTHO - xMMunyeckne coeavHeHus bnaropoaHbix rasoB. Ponb
XMMuUK BrnaropofHbIX ra3oB B pa3BUTUU NEPUOANYECKOIA CUCTEMBI
O.N. MeHpeneesa.
XapaktepucTnka 23nemeHToB Tpuagpl Xenesa. [lpupogHbie
COeVHEHUS 1 NofnyyeHne xenesa, kobanbTa u Hukens. NpocTble
BellecTsa. dusunyeckne n XUMUYecKne CBOWCTBA.
Xapaktepuctnyeckne coeauHeHus. KapOoHWnbl  3NeMeHTOB
Tpuagbl xenesa. Metannoxumusa. YepHasa metannyprus. YyryHbl n
cTanm.
Xapaktepuctnka nnatuHoupos.  [pupogHble  coeavHeHus,
nonyyeHne un adpuHax nnaTMHOBbLIX MeTannoB. [lpocTbie
BellecTBa. dusnyeckne Z XMMUYyecKme CBOMCTBA.
XapakTepuctuyeckue coegnHeHus. CoeamHeHnsa ¢ HemeTannamu.
Conu kucnopogcogepxalinx KUCNOT U KOMMNIEKCHbIE COeAUHEHNS.
Ponb 1 3HavyeHve NnaTMHOMAOB B CTAHOBEHMUN U Pa3BUTUN XUMUN
KOMMMEKCHbIX coegnHeHnn. Metannoxmmus.
2. MpakTnyeckue 3aHATUA (HET)
3. JlabopaTtopHble 3aHATUA
3.1 | Xumunyeckas OnpegeneHue MONSPHOW MacCbl HEM3BECTHOrO MeTanna
aTOMUCTUKA
3.2 | Xumunyeckas OnpegeneHne  CKOPOCTM  XMMUYECKOW  peakuum u  ee
KUHEeTWKa KOHLIEHTPaALIMOHHOW 1 TeMnepaTypHOW 3aBUCUMOCTM.
3.3. | Xumnyeckoe Xumuyeckoe paBHOBecCKE 1 CNocobbl ero CMeLLeHNs
paBHOBecue
3.4 | PactBopbl O6uwme cBoncTBa pacTBOPOB
3.5 | Pactsopnl Mmpponua
3.6 | Pactsopnl OKncnMTenbHO-BOCCTAHOBUTESNbHbIE peakuun B pacTBopax
3.7 | OnemeHThl la OnemeHTbl la rpynnbl MNMC (KOTPOTKMIA BapuaHT)
rpynnel  1C
(KOTpoTKMI
BapuaHT)
3.8 | OnemeHnThbl lla OnemeHTbl lla rpynnbl NC (KOTpOTKUM BapuaHT)
rpynnel - TC
(KOTpoTKMI
BapuaHT)
3.9 | OnemeHThi llla OnewmeHTbl llla rpynnel MNC (KOTpOTKUIM BapuaHT)
rpynnel - T1C
(KoTpoTKMI
BapuaHT)
3.10 | OnemeHTbI IVa OnemeHTbl IVa rpynnbl MNMC (KOTPOTKWUA BapuaHT)
rpynnsl NC
(koTpoTKMIA
BapuaHT)
3.11 | Asot BopopogHble | A3oT BogopoaHbie coeguHeHns asoTta
coeguHeHuns a3oTa
3.12 | Asot A3oT KncnopogHble coeMHeHNs a3oTa
KucnopopHsle
coeguHeHuns a3oTa
3.13 | OnemeHTbl Va OnemeHTbl Va rpynnbl [C (KOTPOTKMI BapuaHT)
rpynnbl MC
(KOoTpoTKMM
BapuaHT)
3.14 | Xvmus kucnopoga | Xumusa Kucnopoga
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3.15

OnemeHTbl Via
rpynnel rnc
(koTpoTKMIA
BapuaHT)

OnemeHTbl Vla rpynnbl MNC (KOTPOTKMIN BapuaHT)

3.16

OnemeHTbl Via
rpynnbl rnc
(koTpoTKMIA
BapuaHT)

OnemeHTbl Vla rpynnbl NC (KOTPOTKMIN BapuaHT)

3.17

OnemMeHThI
ceMeincTea Tpuag

OnemMeHTbl cEMeNCcTBa Tpnag

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

HanmeHoBaHue TeMbl CaMOCTOSTENLHAS
n (pa3aoena) AauCUMNIIVHBGI NMekuun Na6opatopHble pa6ota Bcero
1 | BeegeHue 2 ) 2 4
2 | Xmun4yeckaa aToMUCTUKa 2 8 6 16
3 | Xumunyeckasn 2 3 10 20
TepMoanHaMumka
4 | Xumunyeckasa KUHeTuKa 2 8 10 20
5 | Xumun4yeckoe paBHoBecue 2 8 10 20
6 | PactBopbl 12 16 18 46
7 | CTpoeHne aToma u
Mepunognyecknii 3akoH .. 6 10 16 32
MenpeneeBa
8 | Teopus xMmn4yeckown ceasu 10 6 18 38
9 | Xvmua TBepaoro COCToAHMUA. 8 3 18 36
MeTannoxnmus
10 | KomnnekcHble cCoegnHeHns 8 12 18 38
11 | Nepuognyeckun 3aKOH
KaK OCHOBA XMMW4YECKOWN 2 6 6 14
cUCTEMATUKN
12 | MNpocTbie BelleCcTBa Kak 2 6 6 14
roMoaTOMHblE COeaANHEHMSA
13 | BMHapHbIe XMMUYecKne 4 6 6 18
coeavHeHus
14 | CnoxHble Xummnyeckme 4 6 8 18
coeavHeHus
15 | Bogopoga, Boga, nepeknch 5 5 6 1
BOAOpOAA
16 | SnemeHTsbl | rpynnel MC 2 6 12 20
17 | OnemeHTsl Il rpynnel [1C 2 6 10 18
18 | QnemenTsl Il rpynnel MC 4 6 10 20
19 | OnemeHTbl IV rpynnbi MNC 4 6 14 26
20 | OnemeHTbl V rpynnel MC 4 6 14 28
21 | OnemeHTbl VI rpynnbl C 4 6 12 24
22 | OnemeHTs! VIl rpynnel IMC 4 6 12 22
23 | OnemenTbl VIl rpynnel N1C 4 6 12 22
24 | PapmnoaKkTuBHbIE U
CVHTE3UPOBAHHbIE 3NEMEHTbI 2 2 8 12
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NToro: 100 204 128 504

14. MeTtoaunyeckue ykasaHMA ANA 00yYaroWMUXCA NO OCBOEHUIO ANCLUNIIUHDI

Cwm. 3NEKTPOHHLIN KypCc 0by4eHus B MOODLE, BbISIOXEHHbIN MO agpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome TOro, 4acTb npeseHTauMi HaxoguTca Ha canTe B pabouen rpynne ans ctyaeHtoB | Kypca no
6onbLuel YacTu pasaenos aaHHoro kypca. https://vk.com/club186352798.

15. MepeyeHb OCHOBHOW W AONOMHUTENLHOM §nUTepaTypbl, PECYpPCOB WHTEPHET,
HeobXoAUMBIX AN OCBOEHUS AUCLMUMNIIUHbI

a) OcHoBHas nuTeparypa:

NcTouHuk
Ne ni/n
lon4apos E. I'. Obwjasa xumus (usbpaHHble enasbl): yyebHoe nocobue / E. I'. [oH4apos,
1 fO. I1. AgpuHozeHos, A. M. Xosus, - N30-80 BopoHexckozao "ocydapcmeeHHo20 yHusepcumema, 2010a.

— 404c.

Teopemuy4eckue 0OCHO8bI HeoOp2aHU4YecKoU xumuu: y4ebHoe nocobue / E. I, [oHuYapos,
2 1O.I1. AgbuHoeeHos, B. HO. KoHdpawuH, A. M. Xosue :BopoHex; N3damenbckutli dom BI'Y

20142. — 589 c.
KondpawuH B. FO. Teopusi xumu4yeckux ripoyeccos: usbpaHHble enasbl; y4ebHoe rnocobue /
3 B. 1O. KoHdpawuH, E. I'. Foruyapos, FO. 1. AgpuHoeeHos, A. M. Xosue — BopoHex, 13damenbcmeo

BopoHexckoeo N'ocydapcmeeHHo20 yHuUsepcumema, 2012 e. — 288c.

BonbxuH B. B. Obuwas xumusi: ocHogHol Kypc; y4ebHoe rocobue / B. B. BonbxuH — Cl16 :
UN3damenbcmeo JlaHb, 2008 2. — 464 c.

Yeal 5. A. Obwas u HeopeaHudeckas xumusi/ H. A. Yeal — M.: Beicw. wk., 20072. -527c.

6) JononHutenbHas nutepaTypa:

Ne n/n NcTouyHmnk

Hekpacos b. B. OcHoebl obweli xumuu 8 2 m. / b. B. Hekpacoe — CI16 : M130. «JlaHb», 20032. — T.1. -
6 656¢., T.2. — 687 c.

Axmemos H. C. Obwas u HeopeaHu4yeckas xumusi / H. C. Axmemos. — M. : Akademus, 20012, -743c.

3aspaxHos A. FO. lpakmukym rno HeopaaHu4yeckol xumuu. Xumusi S- u Sp-anemeHmos / A. 1O.
8 3aspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex : M130. nonuzpach. yeHmp «HayuyHasi KHu2ay,
20122. — 155¢.

AgpuHoeeHos (0. [1. JlabopamopHbili npakmukym no obujel u HeopeaaHu4deckol xumuu / 1O. T1.
9 AgpuHoeeHos, E. I". [oH4Yapos u Op. — BopoHex, u3d-eo BopoHex, 2oc. YH-ma, 2002a.

B ) IHbopMaLuoHHbIe 3NEKTPOHHO-00pa3oBaTesbHble pecypcbl (ourumanbHble pecypcbl MHTEPHET)™:
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Ne n/n Pecypc

1. www.lib.vsu.ru

16. MNepeyeHb y4ebHO-MeTOANYECKOrO obecneyeHus Ansa CaMoCTOATEeNTIbHOW paboThbl

(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3ada4yHuKu, Memodu4YecKue yKa3aHUsi 0 8bIMOSIHEHUIO MPaKMuU4YeCKUX
(KoHmMpornbHbIX) pabom u dp.)

Ne n/n McToOYHMK

1 NoHuapos E. I'. CoBpemMeHHas xMMn4yeckasi aTOMUCTUKA B Kypce obLuen Xumnn. Y4ebHo-
MeToandeckoe nocobue ana BY3os / E. I'. ToHuapos, tO. M. AdwmHoreHos, A. M. XoBuB. -
Boponex : ML, Bry - 2008r. - 'c.

oHyapoB E. . XnMmu4yeckasi KWNHETUKA B KYpCe HEOPraHN4YeCKOW XUMUKN. Y4ebHO-MeToanyeckoe
2 nocobue ans BY3os / E. I'. ToHuapos, HO. M. AdunHoreHos, A. M. XoBuB. - BopoHex : UINML], BI'Y -

2008r. - 17c.

MoHyapoB E. . Xumuuyeckass TepMOAMHaAMMKa B Kypce HEOpPraHM4eckom Xumuu. Y4yebHo-
3 MeToau4yeckoe nocobue gna BY3os / E. I'. NoH4Yapos, 0. . AduHoreHoB. - BopoHex : VML, BI'Y -

2008r. - 29c.

XvMunyeckoe ( TepMOAMHaMUYECKOe) paBHOBecue. YyebHoe nocobue / HO. M. BoHpapes, E. T.
"oH4apoB (1 ap.). - BopoHex : Iapgatenbckuin gom BI'Y 2016r. - 28c.

oHyapos E. I'. BBeaeHue B Teoputo pacTBOpoOB. Y4ebHo-MeToanyeckoe nocobue ana BY3os..
5 Yactb | / E. . ToH4yapos, 0. . AdmHoreHos, 0. M. BoHaapes, . E. lLpamyeHko. - BopoHex :
nu Bry -2013r. - 26c¢.

oHuyapos E. . BBeaeHue B Teopuio pacTtBopoB. YuebHo-meTogudeckoe nocobue gna BY3os.
6 Yactb Il / E. T'. T'oHuapos, 0. . AduHoreHos, 0. M. boHaapes, U. E. lWpamyeHko. - BopoHex :
Unu Bry - 2014r. - 29c.

B. HO. KoHgpawwuH. BBegeHne B Teoputo pacTBOpoB. YuebHoe nocobue ansa BY3o0s.
7 YacTtb Il / HO. M. BoHpapes, E. I'. ToHuapos, W. E. LLipamyeHko. - BopoHex : 3paTensckon gom BI'Y
-2015r. - 30c.

0. M, boHpapeB. Teopun KUCROT U OCHOBaHUR, YuyebHoe nocobue / B. KO. KongpawwuH, E. T.
NoHuapos, W. E. lWpamyeHko. - BopoHex : M3pgaTtenbckun gom BI'Y - 2017r. - 46c¢.

E. I'. ToH4yapoB, PUBNKO-XMMUYECKUI aHANN3 reTeporeHHbIX CUCTEM. YUyebHOo-MeToanyeckoe
9 nocobue ana BY3os / E. I'. ToHuapos, . 1. AduHoreHos, A. M. XoBuB.- BopoHex : UIML, BI'Y -
2010r. - 29c.

17. ObpasoBaTenbHble TEXHONOMMKU, WUCMNONb3yeMble TMNpU peanu3auum Yy4ebHoOM
OUCUMNIINHBI, BKMOYass AUCTaHUMOHHbIE oOpa3oBaTtenbHble TexHonoruu (OOT),
3NneKTpoHHoe obyyeHue (J0), cmewaHHOe 0OyyYeHue):

Nekuun: BBOAHble (MO 1 B KaxgoM ceMecTpe), MNOTOYHble, 0030pHble, MPOGNEMHbIE;
CEMUHAPCKNE 3aHATUA, CaMOCTOATESNbHbIE U KOHTPOSbHbIE paboThl KONNOKBUYMbI, pyOeXHble
KONNOKBNyMbI, nabopaTopHble paboTbl, Nnpuem nabopaTopHbix paboT, ntToroBoe 3aHstue (no 1 B
Kaxnom cemecTtpe). [JuctaHuMoHHbIe obpa3oBaTesibHble TEXHONOMN JOCTYMNHbLI NO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

1. MaTepuanbHO-TeXHU4YECKOoe obecrneyeHne AUCLUMIUHDbI: CTaHaapTHOe o6opyaoBaHue
nabopatopuin No obuien n HeopraHMYeckon XMMUN - nabopaTopHble CTOSbI, BbITAXHbIE CUCTEMBbI,
TEXHOXUMUYECKNE N aHaANUTUYECKNE BECDI, MEYN, CYLLUUITbHBIE WKadbl, KOMMNbIOTEPLI, NabopaTopHas
nocyaa, xummyeckue peaktusbl U T. n. (K. 358-1, K.358-2, k. 166). 3Tn cpencrTea 6onee KOHKPETHO
npeacTaBneHbl B crieaytowen tabnuue.
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Ne udp HazBanue Ne u Ha3BaHmMe O6opynoBaHue

CTPO | AMCLMIIM | JMCLUILTHHBI ayIUTOPUU

KU B HBI

i

15 439 Hoyt0yx, mpoekTop, SKpan
JleknnonHasa
ayAUTOpUs
HM.
mpodeccopa
SA.A. Vras
358 Vuebnast | Xumuueckas ocyia U peakTUBbI
HaGOpaTOpI/ISI AxBaauctuuiarop J13-10 (Tromens)

BE1.0.10 HUM. Bans sogsnas LB-140 — 2mr.
Heopranmaec npodeccopa | Becs "Ohaus"AR -2140
Kasi XUMUS -

AL Becnl ananmutnueckue HTR-224 CE Shinko
[TankuHa.
TTpaKTHRYM Becet ACOM JW-1
1o ooIe u Memanka MmarHuTHas 0e3 Harpesa Big squid - 2mr.
HEOpraHuvec Tepmoctar LT 311
KON XUMUHU

dotomerp poroanextpryeckuit KOK-3-01-"30M3"

[Tka¢ BHITSHKHOM - 21IT.

[Tka¢ BHITSHKHOM I pabOTHI C KHCIOTAMH - 21T

Hikad cymmnensiii HIC-80-01
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19. ®oHA OUEHOYHbIX CPEeAcCTB:

19.1. MepeyeHb KOMMETEHUMN C yKaszaHMeM 3TanoB (popMUpOBaHUA U
nfaHUpyeMbIX pe3ynbTaToB 00y4eHus
Koa n MnaHupyemele pe3ynbTaTtsl OT1anbl hopmupoBaHus
copepxaHue o0byyeHusn (nokasaTenu KomMneTeHumMu (pasgensi DdOC*
KOMMeTeHLMN OOCTMXEHMSA  33[aHHOr0  YpPOBHS (TEMbI)  AUCUMNINHBLL UK

(vnn ee yacTn)

OCBOEHUS
KOMMeTeHL MM NOCpeaCcTBOM
hopMMpPOBaAHUSA 3HAHUIN, YMEHNHN,
HaBbIKOB)

Moayna n nx HaVIMeHOBaHVIe)

(cpencTtBa oueHuBaHUS)

OrnK-1

OnkK-2

OrK-3

3HaTb: Kputepun
CaMOMpPOU3BOSIbLHOMO  XMMUYECKUX
peakuMin B pasfM4yHbIX CUCTEMAx
YmeTb: nraHupoBsaTb
9KCMEepUMEHT TakuMm 0bpasom,
4YTO6bI U3BMEYL U3 HEFO MaAKCMMYM
UHopmauun Bnapetsb:
OCHOBHbIMW NpuemMamm

06paboTKM pe3ynbTaToB
3KCnepuMeHTa

3HaTb: OCHOBHbIE NpaBuIia TEXHUKU
6€e30nacHOCTU M OCHOBHbIE NPUEMbI

BeEHs XMMUYECKOrO
3KCNepUMeHTa.

YMeTb:  BbIMOSIHUTbL  OCHOBHbIE
paboThbl nabopaTopHoro
lMpakTukyma Mo HeopraHn4eckon
XMMUm

BnageTb: OCHOBHbIMU NpueMamu
MOSyYEHUs]  KOJIMYECTBEHHbIX
pe3ynbTaToB B 9KCNEepUMeHTe

3HaThb: OCHOBHblE MeToabl
onpepeneHns  06as30BbiX  CBOWCTB
BeWecTB (MNOTHOCTM, AaBrieHusd
napa, KUCIIOTHO-OCHOBHbIX CBOWCTB U
T.4.).

YMeTb: MpoBOAWUTbL pacyeTbl MO
N3BECTHOMY anroputMmy c
NPYMEHEHUEM KOMIMbIOTEPHbIX
nporpamma

Bnapetsb: OCHOBHbIMM
npuemamu KonuyecmeeHHou
06paboTkm pe3ynbTaToB
3KCnepuMeHTa

XuMmnyeckass aToMUCTUKA

Pa3Ho-ypoBHeBble
3aayv 1 3agaHus

XumMmndyeckas TepMoaAnHaMumnka

Pa3Ho-ypoBHeBble
3aauv 1 3agaHus

XumMnyeckasa KMHeTuUKa

Pa3Ho-ypoBHeBble
3aauv 1 3aaHns

Xvmuyeckoe paBHOBeCUE

KoHTponbHas paboTa
Ne1

PacTteopbl

Pa3HoypoBHeBbIE
3ajayv u 3agaHns

CtpoeHune atoma u
MNepuoanyeckun 3akoH O.U.
MeHpeneeBa

Pa3HoypoBHeBble
3apayum 1 3agaHus

Teopusa XMMN4eCcKon CBA3N

Pa3HoypoBHeBbIE
3ajayv u 3agaHns

Xumua TBEPAOro
cocTosHuA. MeTannoxumus

Konnokesuym

KomnnekcHble coeguHeHuns

KoHTponbHaa pabota

Ne 2

OnemenTol | rpynnel MNC

Pa3HoypoBHeBbIE
3a4ayv u 3agaHns

AnemeHTol Il rpynnel NC

Pa3HoypoBHeBble
3apa4m 1 3agaHus

AnemeHnTsl I rpynnel MNC

Pa3HoypoBHeBbIEe
3a4ayv u 3agaHns

AnemeHTol IV rpynnsl NC

Pa3HoypoBHeBble
3apa4m 1 3agaHuns

OnemeHTbl V rpynnbl MNC

Pa3HoypoBHeBbIE
3a4ayv u 3agaHns

OnemeHTol VI rpynnel NC

Pa3HoypoBHeBble
3apayvm 1 3agaHus

OnemenTbl VIl rpynnel [C

Pa3HoypoBHeBble
3afa4vm 1 3apaHuns

AnemenTol VI rpynnel MC

Pa3HoypoBHeBble
3apayvm 1 3agaHus

I'IpomexyTquaﬂ aTrectaums 1 - aK3ameH

Komnnekt KM Ne 1

lMpomexyToyHana aTTectaums 2 - 3k3aMeH

Komnnekt KM Ne 2

19.2 OnucaHue KpuTepuveB M LUKanbl OLEHMBAHUA KOMNeTeHUUN (pe3ynbTaToB OOy4deHUs) npu
NPOMeXyTOYHOW aTTecTauum
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Ins oueHMBaHWs pe3ynbTaToB O0Oy4YeHWss Ha 3K3aMeHe/3avyeTe MWCMonb3ylTCa chneayrlme

nokasatenu (3YHobl n3 19.1):

1) 3HaHWe y4yebHOro matepuana v BnageHue NMOHATUMAHBLIM anmnapaTtoM - BaXHENLWMMN XUMUYECKUMMU

MOHATUAMM U OCHOBHbIMK YYE€HUAMU; BUONOrNYEcKyo pofib 3NIEMEHTOB U UX COEOUHEHUN.; 2) yMeHue

CBSI3bIBaTb TEOPUIO C MPAKTUKOMN;

3) ymMeHune unnictpupoBaTb OTBET NpuMepamMmu, hakTamu, faHHbIMU Hay4HbIX UCCNEeAOBaHWN;

4) yMeHNE MPUMEHSTb 3HAHWS TEOPETUYECKUX OCHOB XMMWUM AN OObACHEHWST CBOWCTB BELLECTB U
peakuui, pewiatb nNpoeccnoHanbHble 3a0au4un.

5) BnageTb NOHATUIHBIM annapaToM AaHHOM 061acTn HayKu ( TEOPETUYECKMMMN OCHOBaAMM ANCUUNIINHDI),
CMOCOBHOCTLIO MNNIOCTPUPOBaTb OTBET npumepamu, aktaMmn, SAHHBIMW Hay4HbIX UCCRenoBaHuin,
NPUMEHEHNEM TEOPETUYECKNX 3HaHUI ANS pPeLleHus NPakTMYecKux 3aaay

[na oueHnBaHWA pe3ynbTaToB 06yYeHMsA Ha 3K3aMeHe (3a4veTe C OLEeHKOW) ucnonb3yetcs 4-
6annbHas Wwana: «OTNUYHO», «XOPOLLO», «YAOBNETBOPUTENbHO», KHEYAOBNEeTBOpUTENbHO». [ng
OUeHMBaHWA pe3ynbTaToB OOy4YeHWA Ha 3ayeTe MCMNoMb3yeTCAa - 3a4TeHO, He 3a4TeHo
CooTHoLleHMe nokasaTenen, KpUTEPUEB U LIKanbl OLEHMBaHNA pe3ynbTaTtoB 00yYeHus.

YpoBeHb
KpuTepum oueHMBaHnA KoMneTeHUNN cpopmupoB | lllkana oueHok
aHHOCTU
KOMMNEeTEeHLMN
n
lMonHoe coomeemcmeue omeema oby4yarouweaocss ecem | [loebiweHH OmnuyHo
rnepeyucrnieHHbIM  KpumepusiM.  [TpodemMoHCcmpupo8aHo | bili ypO8eHb
3HaHUe BaXHeUWuUX XUMUYeCKUx MoHamuld U y4eHud,
YMEHUE UCMo/Ib308amb 3HaHUE MeopPemuYecKUX OCHO8
xumuu 0nsi ob6bsICHEHUS ceolicme eewecms U peakuud,
grnadeHue saxHelwumu ariemMmeHmamu MEeXHUKU

1abopamopHO20 3KcrepuMmeHma.

Omeem Ha KOHMpPOIbHO-U3MepumesbHbil Mamepuarn He | ba3oebil Xopowo
coomeemcmeyem OOHOMYy (08ymM) U3 MepeqUCrIeHHbIX | YPOBEHb
rnokazamerseu, HO obydaruwulcs Oaem rpasusibHble
omeemsbl Ha OO0rnosIHUMesibHble 80rnpockl. Codepxamcsi
omoersbHble rpobesbl 8 obrracmu meopemu4yeckux 0CHO8

Xumuu.
Obyuyarowutica enadeem yacmu4yHo meopemuyeckumu | Nopozosnili | Ydosnemeopu-
OCHOBaMu  QUCUUrN/IUHbI, HE  yMeem  [IPUMEHSIMb | YPOBEHb meJibHO

meopemuyecKkue 3HaHusi Onsi PeweHusi MpPaKkmu4ecKux
goripocos ( 3aday).

Omeem Ha KOHMPOIIbHO-U3MepUMesibHbIU Mamepuarn He - Heydosnemeo-
coomeemcmeayem ritobbim mpem(dyembipem) U3 pumesibHO
repeuyucrieHHbIX nokasamernedu. Obyuyarowutics

deMoHCMpuUpyem ompbI8OYHbIE, (hpacMeHmapHbIe 3HaHUS,
dornyckaem 2pybble owubKku 8 omeemax ro ecem
pasdenam xumuu.

TunoBble KOHTPOJIbHbIEe 3agaHUA WU UHbIe MaTepuanbl, HGOﬁXO}JMMbIe AnA OLEeHKM 3|-|a|-||4|7|,
YMEHWUN, HaBbIKOB U (MNU) onbiTa AEATENbHOCTU, XapaKkTepusywwwme 3tanbl opMupoBaHUs
KOMMeTeHLUn B npoLecce 0CBOEHUA obpa3oBaTenibHOMN NporpaMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3K3aMeHY:
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15.
16.

17.

18.

19.
20.
21.

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

dopma KOHTPONbHO-U3MepuUTeENLHOro Matepuana (1 cemectp)

YTBEPXOAKO
3aB. Kadepgpon obLuen
N HEOPraHMYeCcKonm XMMnn

B.H. CemeHoB
20

lMpenopasaTternb A.FO. 3aBpaxHoB

ClMNCOK 3K3AMEHALIMOHHBLIX BOMNPOCOB

CrexnomeTpunyeckune 3akoHbl Xumun. CoBpeMeHHbIe (hOPMYNPOBKMN.
XuMunyeckas KMHeTMKa. YUYeHne 0 CKOPOCTU XMMUYECKUX peakLU.
[MoHATME O 30HHOW Teopun TBEPAOro Tena.

TepMoanHaMNYECKNA KpUTEPUIA HanNpaBiEHHOCTN XMMUYECKOro npouecca.

COBpeMeHHaFI XMMnyeckad aToMUCTUKA. HeMOJ'IeKyJ'IFlprIe CpOprI cyuiecrsoBaHuaA
BellecTBa.

3aBMCUMOCTb CKOPOCTM XMMUYECKOMN peakLmm OT TeMNepaTypbl. QHEPrns akTMBaLun.
MeToa MonekynspHbix opbutanen.

3akoH gencTeyowmx Mmacc. KOHCTaHTa CKOPOCTU XMMNYECKOW peakLmu.

OHepruna anekTpoHa B aToMe Bogopoaa. Teopusa bopa.

. MoHsiITne o xumnyeckom TepmognHammke. CeobogHasi aHeprusi Fmboca.

. MoHsiTne 0 kBaHTOBOW MexaHuke. Opbutanu. KBaHTOBbIE Yncna, X Bapuauun.

. KonnuratneHble cBOMCTBa pacTBOPOB.

. ATOMHble opbuTanu. KBaHToBble uncna v npuHumn Maynw.

. PactBopeHue Kak dun3nko-xmumuyecknin npouecc. Xumuyeckasa teopus pactsopos .M.

MeHpeneeBa.
PapmanbHoe 1 yrnosoe pacnpeaeneHne aneKTPOHHON NITIOTHOCTH.

OTKNoHeHMe pacTBOpPOB 3NEKTPONMTOB OT 3akoHa Paynsa wn Bant-[odda. Teopus
SN1EKTPONNTUYECKON NOHM3ALNN.

MHoroanekTpoHHble atombl n [llepuogmyeckaa cuctema anemeHToB [.. MeHpeneesa.
dusnyeckoe 060CHOBaHNE NEPUOANYHOCTH.

3aBUCMMOCTb XapakTepa 3/1eKTPOoNIMTUYECKON MOHU3auMn rmapokeuaa ot 3apapa u paguyca
LeHTpanbHoro atoma.

OppeKT akpaHnpoBaHUA N A(PEPEKT NPOHNKHOBEHUS SNEKTPOHOB K A4pY.

CoBpeMeHHble NpeacTaBneHns 0 NpUpoae KUCIOT U OCHOBAHMUMN.

ATOMHbIE 3 (PEKTMBHBIE N OpOUTanbHblE pagnyCbl. 3aKOHOMEPHOCTU N3MEHEHNS UX BENUYMH
B MNMepunoaundeckon cucteme .. MeHpeneesa.

CTteneHb 3anNeKTpoNUMTUYECKON MOHN3ALMN U €€ 3aBUCUMOCTb OT Pa3nnyHbIX (haKTOpOB.
lMoTeHuunansl NOHM3aLUMN U CPOACTBO K SfIEKTPOHY.

[MoHATNE O TEOPUN CUNBbHBIX NEKTPONNTOB. KO3 ULNEHT aKTUBHOCTM.

Pa3Butne npencraBneHnin 0 XMMMYECKOW CBA3U U BarlEHTHOCTMW.

MoHHoe npou3BeaeHne Boabl. BogopoaHbin nokasaTens.

XvMuyeckoe CTpoeHue n xummyeckas ces3b. OCHOBHbIE XapaKTepPUCTUKM XUMUYECKOWN CBA3MW.
YcnoBusa NpakTUyYeckon HeobpaTMMOCTM MOHHBIX peakuui. [pon3segeHne pacTBOPMMOCTMN.
MeToabl BaneHTHbIX CBA3EN.

Peakuuu HenTpanusaumm n rugponu3sa. CTeneHb U KOHCTaHTa rmgponuaa.

HacblwaemMocTb 1 Nnonapu3yemMocTb KoBasnieHTHON cBA3u. [onsgpHas CcBA3b.
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72.
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74.
75.

76

O6paTtumble 1 HeobpaTumble peakunn. KoHcTtaHTa paBHoBecus. MpuHumn Jle-LaTense.
Mbpnansauma aToMHbIX opbuTanen n HanNnpPaBfEHHOCTb KOBANIEHTHON CBA3M.
ONEeKTpOHHast TeEOpUst OKUCNEHNS - BOCCTAHOBEHUSA.

MeTannuyeckas cBA3b 1 06LLMEe CBONCTBA METarsos.

AnekTponna. 3akoHbl Papageq.

MoHHas cBA3b U OKUCINTENbHOE YUCIIO.

[MoHATME O 30HHOW Teopun TBEPAOro Tena.

MeTannuyeckasa cBA3b 1 ee CBOWCTBA.

MeToa U3MKO-XMMUYECKOro aHanm3a. [uarpamma COCTOSiHMS W guarpamma CcocTaBs-
CBOWCTBO.

Hal'lpaBJ'IeHHOCTb OKUCITINTESIbHO-BOCCTAHOBUTEJIbHbIX peaKu,m7|. KonuyecTBeHHasi oOugHKa
CUJ1bl OKMNCneHmnAa n BOCCTaHOBJIEHUA.

OcCHOBHbIe TUMbl TBEPAbLIX PAaCTBOPOB.

KpaTHOCTb XMMMYecKon cBA3n. HacbILaemMoCTb KOBasfIEHTHOWN CBA3MW.
Hectexnometpuyeckue coegmHennsa. danbToHnabl n 6eptonnmabl.
[1OHOpHO-aKLEeNTOPHbIA MEXaHN3M KOBANEHTHOW CBA3N.

MpaBuno ¢as. Tunbl ba3oBbIX guarpamm.

KoHuenums anekTpooTpuuaTeslbHOCTH.

TBeppable pacTBopbl MeTannoB. 3akoHbl KypHakoBa.

MeToapb! ypaBHEHUA OKUCITUTENBbHO-BOCCTAHOBUTENbBHbLIX PEaKuui.
OcHoBHble TUMbl TBEPAbLIX PACTBOPOB. YNOpsiAOYEHNE TBEPABIX PAaCcTBOPOB.
Cneumndmka XMMnyeckon opmMbl ABUXEHUA MaTEPUN. 3aKOH COXPaAHEHMSI MacCbl U SHEPTUMN.
MeTtannuabl: ¢a3bl JlaBeca n anekTpoHHble coeanHeHunsa KOm-Po3epu.
YpaBHeHue AppeHunyca 1 3Heprusa akTueaLmu.

®da3oBas gnarpaMmma C 3BTEKTUYECKMUM TUNOM MAaBAeHns.

MpaBuno a3 N'mb66ca. Pa3oBas anarpamma BoAbl.

[MoHATME O 30HHOW Teopun TBEPAOro Tena.

OcCHOBbI TEOPUN CUIBbHBIX SNEKTPONUTOB.

®aszoBad pguarpamma € 00Opa3oBaHMEM  XMMWYECKOro CcoeaumHeHus.  [ucTekTuka.
MeputekTuKa.

Pan ctaHpapTHbIX SMeKTPOAHbIX MOTeHUManoB MeTannoB. [BuXylas cuna npoLeccoB
OKUCIIEHMSA U BOCCTAHOBMNEHUA.

CratucTnyecknin n ynopsiAioHMeHHbl TBEpAbIA pacTBop.

OneKTpoNu3 pacnnasoB U pacTBOPOB.

[MpocTble 1 CroXHbIe NOYNPOBOAHNKW. KpuTtepuii NonynpoBOAYMOCTW.

MeToza monekynspHbix opbutanein. [eTepoaToOMHbIE MOMEKYIbI.

[dunarpammbl COCTaB-CBONCTBO.

lMpupona xMMuyeckomn cBA3un B NosynpoBOgHUKAX.

TBepAable pacTBOpPbl BHEAPEHMS.

KonunyecTtBeHHas oLeHKa Cuibl OKUCNIEHNS U BOCCTAHOBMEHMS.

HanbToHnapl n 6epronnuapl.

CBobogHas aHeprus M'mbb6ca n KOHCTaHTa paBHOBECUS CUCTEMBbI.

®da3oBad gnarpamma c NnepuTeKkTUYECKUM NpeBpaLleHnemM TBepabix pacTBOPOB.
CoegnHeHns ¢ ABONHON N TPONHOWN KOBaNeHTHOWN CBA3bIO.

[NepBoe Hayano TepMoaAMHaAMNKU. SHTanNbNNA U BHYTPEHHSAA aHeprusa. 3akoH [ecca.
MeTon BaneHTHbIX CBA3EM U KOMMNSIEKCHbIE COeAUHEHNS.

[narpamma coctaB-CBONCTBO.

Teopus KpucTananyeckoro nons.

. OanbToHnabl n 6eptonnngpl.
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77. MNMpupoga XUMMYECKOM CBA3NW B  KOMIMJIEKCHbIX COEOMHEHUAX. JneKkTpocTaTndeckue
npeacTaBneHus.

78. CTaTUCTUYECKMM 1 yNnopsaodeHHbI TBEpAbI pacTBop.
79. 3aKOHOMEpPHOCTb TpaHCBNNAHUA YepHaesa.
80. KonnyecTBeHHast OLLEHKa CUIbl OKUCANTENSA N BOCCTAHOBUTENSA.

dopma KOHTPONbLHO-U3MepUuTenbHoro matepuana (1 cemectp)

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMvYecKne MaTepuanbl, onpegensiolme
npoueaypbl OLeHMBaHUSA

20.1 TeKywwinit KOHTPOIb yCNeBaeMoCTH

~

9.

KoMNAeKT KOHTPOJIbHbIX 3a4aH1i N0 BapMaHTam No TeMe «XMMUYEecKas aTOMUCTUKay

BapuaHT Ne 1
Onpepennte KONNMYECTBO MOSIEKYST a30THOM KMCINOTbI, coaepxatueecs B 80 r KUCNOThI.
Ckonbko monekyn cogepxutcs B ctakaHe (200 r) Boapbl.

B okcupe cepbl MaccoBbie A0NM KUcrnopoga u cepbl paBHbl cooTBETCTBEHHO 40 n 60 %.
YcTaHoBUTE NpocTenLwyo hopmMyny 3Toro okcmaa.

Kakas macca cepbl COAEPXUT CTONBKO aTOMOB, CKOJTbKO X COAEPXUTCS B BOAOPOAE MacCom
5r7?

O6bem raza npu 23°C n pgasneHun 103,3 kla paBeH 250 n. Hantn obbvem rasa npu a)
HOpMarsbHbIX YCrOBUsIX; 6) CTaHAAPTHbLIX YCIOBUSIX.

Kakon o6bem 3aHMmaeT xsnop maccomn 177,5 r?

"a3 maccon 4,2 r 3aHumaeT o6bem 3 n (H.y.). OnpegenuTe MONSIPHYO Maccy 3TOro rasa.

BblumcnnTe MakcumanbHbii 06beM MpU  HOpMarnbHbIX YCHOBMSAX YIMEKUCOro rasa,
nony4YeHHbI B pe3ynbTtate gobasneHns pasbasneHHon consHon knucnotbl K 80 r kapboHaTa
Kanbums.

Onpepennte maccy okcuaa MarHusi, KOTopbiii obpa3syetca npu cropaHun 32 r marHus, u
o6bem kucnopoga (Npu H.y.), KOTOPbIN NPY 3TOM pacxonyeTcs.

10.Mpu pencTBun constHOM KUCNOTbl Ha 44,8 1 Hem3BecTHOro mMetanna obpasyetcs xnopupg

metanna (II) n eolgensetca 17,92 n raza. OnpefenuTb Kakon meTtans BCTYNun B AaHHYIO
peakuuio.

BapuaHT Ne 2
Onpepenunte KONMYECTBO MOMEKY a30THON KUCNOThI, coaepxatyeecs B 80 r KUCAOTbI.
Ckonbko monekyn cogepxutca B ctakaHe (200 r) Boapl.

B okcupge cepbl MmaccoBble A0NM KUCopoda U cepbl paBHbl cooTBETCTBEHHO 40 n 60 %.
YcTtaHoBuUTe npocTenLuyo opmMyrny 3Toro okcuaa.

Kakas macca cepbl COAEPXUT CTONbKO aTOMOB, CKOJTbKO X COAEPXUTCS B BOAOPOAE MacCom
5r?

O6bem raza npu 23°C n pasnennn 103,3 klMa paeeH 250 n. Hantu obbem rasa npu a)
HOpMarnbHbIX YCNOBUSIX; 6) CTAHAAPTHbLIX YCIOBUSIX.

Kakon 06bem 3aHnmaet xnop maccon 177,5r?
"a3 maccon 4,2 r 3aHumMaeT o6bem 3 n (H.y.). OnpegenuTe MONSIPHYO Maccy 3TOro rasa.
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8. BbluuCnMTb MakcumManbHbii O06beM NpU  HOpPManbHbIX YCNOBUAX YIMEKUCNOro rasa,
Nnofnly4YeHHbI B pe3ynbrate gobasneHns pasbaBneHHom consaHon kucnotbl K 80 r kapboHaTa
Kanbuus.

9. Onpegenute mMaccy okcupa MarHud, Kotopbld obpasyeTca npu cropaHum 32 r MarHus, u
o6bem kucnopoga (Npu H.y.), KOTOPbIN NPY 3TOM pacxonyeTcs.

10.Mpu pencTBun COnNstHOM KUCNOTbl Ha 44,8 r HEM3BECTHOro MeTanna obpasyeTca xnopupg,
metanna (Il) n soigensetca 17,92 n rasza. Onpenenntb Kakon MeTasnfn BCTYNun B AaHHYIO
peakuuio.
KOMMAIEeKT KOHTPOSbHbIX 3a4aHunin N0 BapuaHTam Nno Teme «Xnmuyeckas TepMmoanHamMmmKan

BapuaHT Ne 1
1. Paccuutante ctaHpapTHyto aHTponuio peakumu: Ir(te) + 3F2 (r)— IrFe(TB), ecnn
AS’ 208Ky ona Ir(tB), F2(r), IrFe (TB) cocTtaBnsatot 35,5, 203 n 248 Ox/monb-K
COOTBETCTBEHHO.
2. Bbluucnute craHpapTHYHO 3HTaNbNNIO peakumMn ropeHns aTuneHa:
ecnun AH', (298x) CoHa = + 52 k[x/Monb; AH’r 298x) CO2 = -393,5 k[Ix/monb; AH®
f, (298k) H20 = - 286 k[ x/mMonb.

BapuaHT Ne 2
1. Paccuutante ctaHgapTHyto aHTponuio peakuum: Cla(r) + Fz(r) — 2CIF(r),
ecnn AS°osk)y ona Clo(r), Fo(r), CIF(r) coctasnsawt 203, 223 wn 218 [Ox/monbK
COOTBETCTBEHHO.
2. Paccuntante TennoBon a(peKT peakuumn B CTaHAAPTHbLIX YCIOBUSAX:
Fe203(k) + 2Al(k) = Al2O3(k) + 2Fe(k), ecnn AH', (208x)Fe203(k) paBHa - 822,2 k[x/Monb;
AH o6, (208k) Al2O3(K) paBHa - 1676 k[X/Monb.

BapuaHTt Ne 3

1. Onpepenute nameHeHne AG’ ansa peakuuu Cla(r) + F2o(r) — 2CIF(r), ecnu AH ¥,
(298k) CIF paBHa - 50,3 kOx/Monb, AS 298k CIF paBHa 5 Ox/monb-K.
2. Bbluncnute ctaHgapTHYO SHTanbNNo peakuun:

Mg(tB) + 2 HCI(r) — MgClx(TB), ecnu AH 't 208x) HCI (r) = - 92 kO x/Mmonb; AH®
f, (298k) MgCl2 (TB) = - 641 k[ x/MOnb.

BapuaHT N2 4
1. BbluMCNMTE CTAHAAPTHYIO SHTANbMUIO peakLUnu:
CaCO3(1B) — CaO(1B) + CO2 (r), ecnun AH %, 208x)CaCO3(TB) = - 1208 kOx/monb; AH't,
208k) CO2 = -393,5 k[Ix/monb; AH f298x) CaO (TB) = -635 K[ X/MOnb.
2. BbluncnuTe cTaHOapTHYHO SHTPOMUIO peakLnu:
Mg(tB) + 2 HCI (r) — MgClx(TB), ecnu AS” 298x) HCI (r) = 187 Ox/monb-K; AS®
98k) MgCl2 (TB) = 90 Ox/monb-K; AS® (298k) Mg (TB) = 33 Ox/monb-K.

BapuaHTt Ne 5
1. UTOo Takoe Tepmoxmmmyeckoe ypaBHeHue? [loyemy pasnuyaloTcs 3HaKu TennoBbiX
3(p(peKkTOB B TEPMOOMHAMMYECKON N TEPMOXNMUYECKON CUCTEME 3HAKOB?

2. BbluMcnuTe CTaHOApPTHYIO SHTANbNUIO peakumm:
C2oHsOH(x) — H20(x) + CaHa(r), ecnu AH s (298x)C2HsOH(X) = -278 kOx/monb; AH'f 298x)H20(k)
= - 393,5 kx/Mmonb; AH" 1, (298k) C2H4 (1) = 52,5 kOx/mMonb.
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2.

BapuaHT N2 6
1. BbluMcnuTe CTaHAAPTHYH SHTANbMUIO Ppeakunm ropeHnst bytana:
C4H1o + 13/2 O2 — 4CO2 + 5H20, ecnu AHt(298x) CaH10 = - 126,0 kOx/monb; AH’(208x)CO2 = -
393,5 kx/Monb; AH', (208x) H20 = -286 k[x/Monb.
2. Onpepenute nameHenne AG’ gna peakumn Clo (r) + F2 (r) — 2CIF(r), ecnu AH*,
(298k)CIF paBHa - 50,3 kx/monb, AS‘208«) CIF paBHa 5 [Ox/monb-K.
KoMnnekT KOHTPOSbHbIX 3a4aH1i N0 BapuaHTaM Nno TeMe «XMMmnyeckas KuHeTuka»

BapuaHT Ne 1

HanuwuTte BbipaxeHune gna ckopocten npamMbix n obpaTHbix peakumin 2NO2 = N20O4 ; NHz(r) +
HCI = NH4Clx).

Kak nameHutca ckopoctb npamon peakuumn 2SOz + Oz = 2S03, ecnv yBenuuuTb aBfieHne B
cucteme B 2 paza?

Kak W3MeHUTCs CKOpOCTb peakuuMum TMpu  MNoHWXeHuW TemnepaTypbl Ha 500, ecnu
TemnepaTypHbIn KOIPPULMEHT peakumn paBeH 27

BapuaHT N2 2
Hanuwunte BblipaxeHns CKOPOCTEN NPsiMbIX U 0O6paTHbLIX peakuui

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

Mpu Temnepatype 150°C HekoTopas peakuus 3akaHumBaeTcs 3a 16 MuHyT. TMpuHUMmasn
TemMnepaTypHbin KO3MULMEHT CKOPOCTU peakumMn paBHbIM 2, paccuuTante depesd Kakoe
BpeMsi 3aKOHUYUTCA 3Ta peakuus, ecnv nposoauTb ee npu 200°C?

Kak namenuntcs ckopoctb peakunm CO2 + Crpagur) = 2C0O, ecnm 06beM peakLMoHHOro cocyna
yBENMYUTL B 2 pa3a?

BapuaHT N2 3
Hanuwunte BblipaxeHns CKOPOCTEN NPsIMbIX U 0OpaTHbIX peakuuii:

2NO + Cl2=2NOCl); 2Fek) + 3Clzr = 2FeClz)
Bo cKonbko pa3 Hy>XXHO YMEHbLUUTb 06beM pearmpytoLwen CUCTEMbI, YTOObl CKOPOCTb NPSIMOW
peakumm 2NO + O2=2N0O2 Bo3pocna B27 pa3?

Kak namenutcs ckopoctb peakummn N2 + 3H> = 2NH3, ecnu gaBneHue B cucteme yBenuunTb
B 2 pa3a?

BapuaHT N2 4
Bo ckonbKo pas nameHnTcs CKoOpocTb peakuun 2A + B = A2B, ecnv KOHUEHTpaunio BelwecTea
A yBennuuTb B 2 pa3a, a KOHLEHTpauuio BeLecTBa B yMeHbLUNTb B 2 pa3a?
HanuwunTte BbipaxeHne CKOpoCTen NPAMbIX N 06paTHbIX peakuui

2NazCOs) + CO2 + H20(r) = 2NaHCO3 (); 2NOCI ) = 2NO + Cl2

3.

1.

Kak un3MeHUTCA CKOPOCTb peakuunm npu MOHUXeHun Temnepatypbl Ha 30°, ecnu
TemnepaTypHbI KOIMPULNEHT CKOPOCTU peakunn paBeH 37?

BapuaHTt N2 5
HanuwmuTe BblpaxeHns CKOpOCTeN NpAMbIX M 06paTHbIX peakunii:

2Crx) = 3Cl2(n = 2CrClsk); 3C2H2 =CsHs
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2. Bo cKonbko pa3 Bo3pacTeT ckopocTb peakumm 2H> + O = 2H>O npu yBenuueHum
KOHLEeHTpauum Bogopoaa B 3 pasa?

3. TemnepatypHbin KoadhpuumeHT ckopoctn peakumm 2NO2=2N0O + Oz paBeH 2. Bbluncnurte

KOHCTaHTy ckopocTu atoun peakumm npm 600 K, ecnun npu 640 K KOHCTaHTa CKOpOCTU paBHa
407,0 n'monb'-c .

BapuaHT N2 6
1. HanuwwuTte BblpaxeHusa CKOPOCTEN NPsIMbIX U 0O6paTHbLIX peakuui

2HIln = H2 () +12(7); 2Sk) +2H20(n) = 2H2S(r) +O2

2. BbluncnnTb, BO CKONbKO pa3 YMEHbLUUTCSA CKOPOCTb peakLuuu, ecnm, NoHU3nTb, TeMnepaTtypy
oT 1200 go 800 C. TemnepaTypHbIin KO3 PULMEHT paBeH 3.

3. KoHctaHTa ckopocth peakuun N2Os = N2Os + 1/202 npu 298 K paBHa 2,03°10-3n'Monb "¢,

a npu 288 K pasHa 4,76 10-4n monb! ¢c1. Hanaute TeMnepatypHbiit KO3MULIMEHT CKOPOCTY
peakummn.
KoMMAeKT KOHTPOJIbHbIX 3a4aHW N0 BapUaHTaMm no TeMe «XMMUYeCKoe paBHOBECUEY

BapuaHT Ne 1
1. Monekynbl okcupa azota (IV) (byporo uBeta) MOryT B OMpefernieHHbIX YCNOBUAX
Anmepun3oBaTbesl, obpaszoBaB 6ecuBeTHY XMAKOCTb N2Oas:
2NO 2= N204 + 55 k[Ix/mMonb.

YUTtob6bl okcmp azoTa (IV) MakcumanbHO nepeBecTu B 6ecuBeTHbI aumep, HeobxoamMmo
cuctemy: 1) oxnaguts;

2) Harpertb;

3) nopBeprHyTb 06yYEHNIO CONTHEYHBIM CBETOM;

4) BblaepXxaTb NPU KOMHATHOM TeMnepaTtype AJIMTeNbHOE BpeMS.

2. Kakoe 13 nepeyncneHHbIX yCrnoBuii He BMSIET Ha CMELLEHMEe paBHOBECUS B CUCTEME:

2S02+ 02 = 2S03+Q

1) BBegeHue kaTanuaartopa;

2) noBbllEeHWE AaBneHus;

3) noBbIWEHNE KOHUEHTpaumMn Kucnopoaa; 4) nosbileHne TemnepaTypbl.
3. [Mpn HekOTOpOW TeMNepaType KOHCTaHTa paBHOBECUS peaKkLmun

CO + H20 = CO2 + Hz paBHa 1. NicxogHble KoHUeHTpauumn coctasnanu: [CO] = 0,1 monb/n;
[H20] = 0,4 monb/n. Yemy paBHa paBHOBECHaAs KOHLEHTPALUUA YriieKMcnoro rasa?
4. NcxogHble koHueHTpaumm NO n Cl2 B roMoreHHon cucteme

2NO + Cl2 = 2NOCI coctanstoT cootBeTCTBEHHO 0,5 1 0,2 MOnb/n. Bbluncnmte KOHCTaHTY
paBHOBECUS, €CNY K MOMEHTY HacTynneHus pasHoBecus npopearnposano 20 % NO.
5. HanuwwTe BbipaxeHune Ans KOHCTaHTbl paBHOBECUS reTeporeHHon cuctemsl C +

H.On = CO + Ho. Kak crnegyeT uaMeHWTb KOHLUEHTpaUWio M AaBneHue, 4Ytobbl CMecTUTb
paBHOBECHE B CTOPOHY 06paTHOWM peakummn - o6pa3oBaHns BOASHbIX NapoB?

BapuaHT N2 2

23



1. Xumunyeckoe paBHoBecue B cucteme CsHio = CsHg + Hz - Q MoxHO
CMECTUTb B CTOPOHY NPOAYKTOB peaKLuu:
1) noBbllWEHMEM TemMnepaTypbl U NOBbILLEHNEM OABMNEHUS;
2) NOBbIWEHMEM TEMNepaTypbl U MNOHUXEHUEM AaBneHus; 3) NOHNUXEHNEM
TemnepaTtypbl U NOBbILLEHNEM AaBMEHNS; 4) NOHUXEHNEM TeMNepaTypbl
N MOHNXEHNEM AaBfIEHNS.
2. KoHCTaHTa XMMW4YEeCKOro paBHOBECUSA 3aBUCUT OT:
1) KOHUEHTpauuun pearnpyroLmnx BELWLECTB;
2) Temnepartypbl;
3) obbema, B KOTOPOM NMpOTEKaeT peakums; 4) BBeAeHMa KaTanMsaTopa.

3. Tlpu npoBeneHnmn obpatnumon peakumm 2 SO2 + O2 = 2 SO3 UCXoOHbIe KOHLEHTpauumn

SO2 n O2 6binn paBHbl cootBeTcTBEHHO 0,4 M 0,3 monb/n. B cocTtosiHumM paBHOBecusi
KOHUeHTpauua obpasoBaBlerocs okcupa cepbl (VI) coctaBuna 0,2 monb/n. Paccuutante
KOHCTaHTYy paBHOBeCUA A8 aHHOWN peakunn.

4. KoHcTaHTa paBHOBecusa romoreHHon cuctembl N2 + 3H2 = 2NH3 npu HekoTopom

Temnepatype paBHa 0,1. PaBHOBeCHble KOHUEHTpauun Bogopoda n ammmaka cooTBETCTBEHHO
pasHbl 0,2 n 0,08 monb/n. Beluncnnte paBHOBECHYIO Y UICXOOHYIO KOHLEHTpaUun a3oTa.

5. HanuwwuTe BblpaxeHue ona KOHCTaHTbl paBHOBeCUA reTeporeHHon cuctembl CO2 + C
= 2CO0O. Kak u3mMeHUTCsa CKOpoCTb NpsiMon peakunn obpasoBaHusa CO, ecnum KoHueHTpauuio CO»
YMEHbLUWTb B YeTblpe pa3a? Kak cnefgyet uaMeHuTb AaBneHne, 4Tobbl NoBbICMTb Bbixog CO?

KoMniekT KOHTPOoJSibHbIX 3a4aHui No BapuaHTam no teme «CtpoeHne atoma u [Nepnoanyeckun
3akoH [1.. MeHoeneeBa»

BapuaHt N2 1

1. HanuwwuTe 3neKTpoHHble (POPMYSIbl aTOMOB 3fIEMEHTOB C NOPAAKOBLIMU HOMepamMn 15 un
28. Yemy paBeH MaKkCuUMarsnbHbIA CMNH P-3NEKTPOHOB Y aTOMOB NEPBOro 1 d-af1eKTpoOHOB y aTOMOB
BTOPOro aniemMeHTa?

2. CKONbKO M Kakme 3Ha4yeHUss MOXET MPUHUMATb MarHUTHOE KBaHTOBOE YMCNO m; Npwu
opbutanbHom uncne | = 0, 1, 2 n 3? Kakne anemMeHTbl B Nepuoan4eckon CUCTeMe Ha3blBalT S-. p-.
d- u f- anemenTamu? NpnBeguTte NnpumMmepsl.

3. Xpom 06pa3syeT coeamHeHus, B KOTOPbIX OH MPOABNSIET CTENEHN OKUCNeHna +2, +3, +6.
CocTtaBbTe OpMynbl €ro OKCMAOB W TMAPOKCUMAOB, OTBEYAKLIMX 3TUM CTEMNEHAM OKUCHEHWUS.
HanuwwuTe ypaBHeHNS peakumi, AokKasbiBatowmx amgoTepHOCTb rugpokenga xpoma (I11).

BapuaHT N2 2

1. HanuwwuTe anekTpoHHble (hOpMYyIbl aTOMOB 3fIEMEHTOB C NOPSAKOBLIMU HOMEpamMu 24 1
33, yuuTbiBas, 4YTO Yy MEpBOro MNPOUCXOAMT "MpomMoTMpoBaHWe" opHoro 4s-anekTpoHa Ha 3d-
noAypoBeHb. YeMy paBeH MakCcMMarsibHbI CMUH d-3N1EeKTPOHOB Yy aTOMOB NEPBOro U P-3NEKTPOHOB Y
aTOMOB BTOPOro 3fieMeHTa?

2. Kakoe MakcumanbHOe YNCIO 3NEKTPOHOB MOMYT 3aHUMaTb S-, p-, d- 1 f-opbuTtanu gaHHoro
9HepreTmyeckoro yposHA? [loyemy? Hanuwmute 3NeKTPOHHYO OpMysly aTomMa afeMeHTa C
nopsiAKoBbIM HoOMepom 31.

3.  Kakyo HU3LWYI0 1 BbICLIYK CTEMNEHU OKUCNEHUA NPOABAAIT KPEMHUN, MbILUbSAK, CENEH U
xnop? [lMoyemy? CocTtaBbTe OPMYsibl COEAMHEHWMM [AaHHbIX 3MEMEHTOB, OTBEYAKLMX ITUM
CTENEeHAM.

BapuaHt N2 3
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1.  Hanwucatb anekTpoHHble (hOpMYysibl aTOMOB 3/IEMEHTOB LLECTOr0 Nepuoaa: Lesus, apbus,
radpHus, peHus, Tannms u actata. K kakum anemMeHTamMm OHM OTHOCATCA?

2. B 4yewm 3akniovaetcs npuHumn Maynn? MoxeT nu 6biTb HA KakoM-HMOyab noaypoBHE
atoma p’- unu d'2-anektpoHoB? Moyemy? CocTaBbTe 3fEKTPOHHYI QOpMyIfly aTtoMa a/ieMeHTa C
NOPSIAKOBLIM HOMEPOM 22 N yKaXuTe ero BasieHTHbIE 3NTIEKTPOHBbI.

3.  Kakylo HM3LWyo CTeNEeHb OKUCIIEHMSA MPOSABAAIT BOAOPOA, PTop, cepa n a3ot? Nouemy?
CoctaBbTe hopMyIibl COEAUHEHUN KanbUUA C AAHHBbIMU 3f1IEMEHTaMN B 3TON CTEMNEHN OKUCIIEHUS.
Kak Ha3biBaloTCA COOTBETCTBYOLME COEAMHEHNS?

BapuaHTt N2 4

1. Ha3sBaTtb 3nemMeHTbl YeTBEpPTOro, NATOro U LECTOro NepuoaoB, Y KOTOPbIX 3aKaHYMBaeTCca
3anonHeHune d-opbuTtanen. HanmcaTtb 3neKTPOHHbIE (POPMYJSibl aTOMOB 3TUX ANIEMEHTOB U yKasaThb, K
Kakow rpynne v noarpynne nepmoan4eckon CUCTeMbl OHU OTHOCATCA?

2. Kakue 3Ha4yeHus MOryT NpuHUMaTb KBaHTOBble 4ucna n, |, mi, ms, Xxapakrepuayoune
COCTOSIHME 3NIEKTPOHOB B aToMe? Kakune 3Ha4eHUs OHU NPUHNMALOT ANS BHELUHUX 91EKTPOHOB aToMa
MarHua?

3. Kakylo HM3LWYI CTeNeHb OKUCNEHNA NMPOABAAIOT XJ10p, cepa, a3oT u yrnepon? lNMNoyemy?
CocTaBbTe (popMyrbl COEAMHEHUIN aNIOMUHUSA C AAHHBIMWU 3fIEMEHTaMN B 3TOW CTEMNEHU OKUCIEHNS.
Kak Ha3blBaloTCA COOTBETCTBYIOLLME COEANHEHUA?

BapuaHt N2 5
1. Ha3BaTb anemeHTbl YETBEPTOro Nepnoa, aToMbl KOTOPbIX coaepxaT HanbonbLuee Yncno
HenapHbIX d-3MeKTPoHOB. HanncaTb 3neKTPOHHO-rpan4ecKyto CTpyKTypy d-noaypoBHS.
2. Kakue opbutanu atoma 3anofiHAKTCA 3nekTpoHamu paHblie: 4d nnn 5s; 6s nnu 5p?
Mouyemy? HanuwunTe aneKTpoHHY hopMyny atoma afieMeHTa C NopsaaKoBbIM HOMEPOM 43.
3. Kakoi 13 aneMeHTOB 4YeTBepToro nepuoga - BaHagunm unum MbllbskK - obnagaeT 6onee

BblpaXeHHbIMY MeTanIn4eckumm cBocTtBammn? Kakon n3 atmx anemMeHToB obpa3syeTt razoobpasHoe
coeguHeHune ¢ sBogopoaomMm? OTBET MOTUBMPYNTE, UCXOOA N3 CTPOEHNSA aTOMOB [aHHbIX 3N1IEMEHTOB?

BapuaHT N2 6

1. Hanuwunte anekTpoHHble OpMYIibl aTOMOB 3N1IEMEHTOB C NOPSAAKOBbIMM HOMepamu 14 n
40. Ckonbko cBoboaHbIx 3d-opbutanein y aToMoB NocriegHero anemMeHTa?
2. OnpepennTb No nNpaBuny KneykoBckoro nocnenoBaTenlbHOCTb 3aMofIHEHMS 3N1IEKTPOHAMM

noAypoBHeN B aTOMax 9M1EMEHTOB, €Cfln X CYyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. KakoB
NOPsIAKOBLIN HOMEpP 3MIEMEHTA, Y KOTOPOro: a) 3aKaH4YMBaEeTCsA 3arnoSyiHeHne anekTpoHamu 8s; 0)
Ha4YMHaeTCA 3anofiHeHNe 3NeKTPoHaMn NoaypoBHs 597

3. CoctaBbTe (OpMyIibl  OKCUMAOB UM TMOPOKCUOOB 3fEMEHTOB TpeTbero nepuopa
NnepuoamMyeckon CUCTEMbI, OTBEYAOLMX WX BbICWIEN CTEMNEHW OKUcneHna. Kak wnameHseTtcs
KMCNOTHO-OCHOBHbIN XapakTep 3TUX COeAWHEHUN Mpu nepexoge OT HaTpus K xnopy? Hanuwwute
ypaBHEeHuNs peakuui, AOKa3biBalOLWMX aM(OTEPHOCTb rMApPOKCHaa antoMUHMUS.

KoMMieKT KOHTPOJbHbIX 3a4aHuU N0 BapuaHTam no teme «Teopusa XMMUYeCcKou cBa3u»

BapuaHTt Ne 1

1. Onpegenntb xapakTep CBA3eW B NPOCTPAHCTBEHHbIX peLLUeTKax KpUctanianyeckoro
KPEMHUSA M repMaHusl, UMelLwmx anmasonofgobHyto cTpykTypy. Ob6napgaloT nu 3TM Tena
MeTannM4eckon NpoBOANMOCTbIO?

2. CpaBHUTb KpaTHOCTb, 3HEPIMIO CBA3EN N MarHMTHble ceoncTBa Yactuy CO*, COn CO-
. CocTaBuTb aHEpreTMyecKkne guarpaMmmel.
3. PyKOBOACTBYSICb Pa3HOCTbIO OTHOCUTESbHbBIX ANEKTpPooTpuLaTensHocTen ceasmn 3 - O,

onpeaenuTb, Kak MEHSETCA XapaKTep CBA3M B OKCMAAX 3IEMEHTOB TpeTbero nepuoaa
nepunognyeckon cuctemol .. Mengeneesa.
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BapuaHT Ne 2
1. Ha ocHOBaHUKM 4yero MOXHO caenaTtb BbIbop Mexay NIOCKOCTHOW M NupamMuaanbHOM
MOZESbI0 NpU onpeaeneHny NpoCcTpaHCTBEHHOW CTPYKTYpbl Monekyn BFs n NF3?

2. CocTaBuTb 3HEpreTUYecKyto anarpammy aToMHbix opbutanen (AO) n MonekynsapHbIX
op6utanen (MO) coegnHeHus LiH. Kakne opbutanu B Heil ABNAOTCA CBA3bIBAIOLLMMU, @ KaKuKe -
pa3spbixnstowme? PaccuntaTb KpaTHOCTb CBA3MW.

3. Kak meToa BaneHTHbIx cBa3en (BC) o6bsicHAeT nuHenHoe ctpoeHne monekyrnbl BeClz
n TeTpasagpudeckoe CH4?

BapuaHTt Ne 3

1. Kak u noyemy M3MeHseTCa BennyMHa yrna B BeplUMHaX nupamupanbHbliX MOJSIEKYI
OHs npu nepexoge ot PH3 k SbH3?
2. Onpepenntb xapakTtep cBAlen B Kpuctannax MgS, ZnSe un InSb. B kakom cny4yae

cBA3b uMMeeT 6Oonee nonspHbIi Xxapaktep? Kakumu cBoncTBamu 06nagaloT  AaHHble
coeanHeHna?

3. Kakon tnn rubpmnamnsauum opbutanen atoma KpeMH1s npealecTsyet 00pa3oBaHuto
mMonekyn SiHs 1 TeTparanoreHnaoB kpeMHua? KakoBa nx NpOCTpaHCTBEHHAsA CTPYKTypa?

BapuaHT Ne 4

1. CocTaBuTb 3HEpPreTMYecKyto guarpamMmmy no metony mMonekynsapHboix opéutanen (MO)
yactuy, NO*, NO n NO- 1 cpaBHUTb UX KPaTHOCTb 1 SHEPTUIO CBA3EMN.
2. Onpepenutb xapakTep CBA3en B KPUCTANIMYECKMX CTPYKTypax TBEpPAbIX BELLECTB:

KF, BaClz, cepa, noa, kapbua kpemHus. Kakmmu cBoncTBamu 006nagaloT AaHHble TBepAable
BellecTsa?

3. MoryT nu cyuiectsoBaTb Mosnekyrbl Li2 n Bez 1 kakoBbl KpaTHOCTM ux cBaAzen? OTBeT
MOTUBUPYWTE COCTaBNEHNEM IHEPrEeTUYECKUX anarpamMmm.

BapuaHT Ne 5

1. Kak meToa BaneHTHbIx cBsizer (BC) obbAcHAET yrnoBoe cTpoeHne Mosnekynbl HaS u
nuHenHoe monekynbl CO2?
2. Kakyio XMMMYEeCKyl CBA3b Ha3blBalOT BogopoaHon? Mexay Monekynamum Kakux

BelecTB oHa obpa3zyetca? Nouemy H20 n HF, nmesa meHbLLYy0 MONeKynsipHyto Maccy, nnaBaTcs
1 KUNAT Npu 6onee BbICOKMX TeMnepaTypax, YeM X aHanorn?

3. Kakune cBSi3n Ha3biBalOT BOAOPOAHLIMW, KakoBa WX MPOYHOCTb MO CPaBHEHWU C
Apyrumn Tunamu ceasen? Npu Kakon TemnepaType pa3pyLiarTca BOAOPOAHbIE CBA3WN B BOAE U
npu Kakon TemrnepaType pa3pblBaloTCa CBA3M Mexay aToMmamMy Bogopoaa 1 kucrnopoga B Boge?

BapuaHT Ne 6

1. Onpepenutb xapaktep cBsasen B monekynax SCls, SiCls, CIF3 n IBr n ykasatb ans
Kaxgon W3 HUX HanpaBfieHWe CMeLEeHNa 3MEeKTPOHHOM MJIOTHOCTU CBA3W. PacrnonoXxuTb
MONEKynbl B paf B NOpsAKE yBeNUYEeHUs NonsipHOCTU cBA3W. Kaknmu cBoncTBamu obnagatot
JaHHble coeguHeHusa?

2. B kakon n3 monekyn: H2S, H2Se unu HoTe v nodemy yron mexay BaneHTHbIMU
cBA3aMn 6onblue oTknoHaeTca oT 90°7?
3. CpaBHUTb KpaTHOCTW CBA3EN U MarHUTHbIE CBOMCTBA MOSeKy bl B2 1 MonekynsipHoro

noHa B 2*. CocTaBuTb 3HEpreTnyeckue amarpaMmmbi.
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Bonpochbl Ong KofIoKBUyMa no 1TeMe «XumMusa TBepaoro coctogHusa. Metannoxumusa» 1.
dusunko-xmmmyecknn aHanua. Ero uenu n 3agayn. Ouarpammbl COCTOSHUA U anarpammbl
«COCTaB - CBOVCTBOY.

2. lNoHATre o (pasze, KOMMNOHEHTE CUCTEMbI, HE3aBUCMMOM KOMMOHEHTE. [ToHAaTne 0 hazoBon
AanarpaMmme ogHoO- U MHOTOKOMMOHEHTHOM cucTemsl. [paBuno ¢a3s 'mbbca.

3. daszoBble guarpaMmmbl OOHOKOMIMOHEHTHbIX cucteMm. Npumepsbl (Boaa, cepa). YpaBHeHuMe
KnanenpoHa - Knaysuyca. TporHble u Kputudeckume Touku. MNMpaeuno ga3s Mmb6ca.

4. ®a3oBble guarpaMmmbl OBYXKOMMOHEHTHbIX CUCTEM. T-x- guarpammbl, T-X- ceyeHus.
PaccnoeHue B xugkon dase. PaccnoeHume ¢ BEpXHEN U HUXHUN KPUTUHECKUMU TOUKaAMMN.
CooTtBeTcTBytowme T-x- guarpammbl (T-X-ceyeHns).

5. T-x- gnarpamma (T-x-CeyeHue) SBTEKTUYECKOro Tuna. MpaeanbHas|| aBTeKTUYeckas
Anarpamma (6e3 TBeppodasHoM pacTBOpPUMOCTM). JIMHMA nukBupyca. YpaBHeHue
Wpépepa - I'le Latenbe n kpuockonnyeckoe NpubnnxeHue.

6. ®azoBble guarpamMmbl  ABYXKOMMOHEHTHbIX CUCTEM. T-X-CeYeHue amuarpammbl
9BTEKTMYECKOro Tuna Ana criydad 3aMeTHOW pacTBOPUMOCTM KOMIMOHEHTOB B TBEPAbIX
dazax. IlnHum nukengyca n conngyca. Cny4vanm petporpagHoro convayca.

7. ®a3oBble AunarpaMmmbl [BYXKOMMOHEHTHbIX cucTem. T-x- guarpamma (T-x-ceyeHue)
nepuTekTMyeckoro Tuna (6e3 coeamHeHnin).

8. dazoBble guarpamMmbl OBYXKOMMOHEHTHbIX CUCTEM. T-X- guarpammbl (T-x-ceyeHus)
OMHApHbIX CUCTEM C KOHIPY3HTHO NNaBAWMMCA coeanHeHnem. [lanbToHuabl W
6epTonnuabl: npeactasnenua H.C. KypHakoBa v ero nocnegoBaTenen.

9. T-x- anarpamma (T-x-ceyeHune) BMHaApPHON CUCTEMbI C MPOMEXYTOYHBIM COEAMHEHMEM,
CrnocobHbIM pa3naratbCs Npy YBENNYEHUN TEMMEPATYPbI N0 NEPUTEKTUYECKON peakLnn.

10.Pa3oBble guarpamMmMbl  OBYXKOMMOHEHTHbIX CUCTEM. T-X-CEYeHus pguarpamm C
HenpepbiBHbIMM ~ TBEPAbIMX  pacTBopaMn. YnopsgodeHne TBeEpAblX  pPacTBOPOB.
CoeanHenuna KypHakoBa.

11.lMpoananuanposatb T-x guarpammy. OnncaTb pa3oBbIE€ NPEBpPALLEHNS A1 COCTaBoB: 9,
12 1 50 mMon.% As 1 NOCTPOUTb COOTBETCTBYIOLLME KpUBblE oxnaxaeHunda. Kakme maccol
Ag n As notpebytoTca ona NpurotoBneHns 3r 3BTEKTMYECKOro crnnasa?

12.MpoananuanposaTtb T-x agnarpammy. Onucatb ha30oBbIE€ NPEBPALLEHNSA A1 COCTABOB: 22,
48,5 n 60 mon.% Na 1 nocTpouTb COOTBETCTBYIOLLME KPMBbIE OXNaxaeHusa. Kakne maccebl
Bi n Na notpebytotca ana npurotoBneHmsa 3r 3BTEKTUYECKOro cnjaBa?

13.Mpoananuanposatb T-x gnarpammy. OnucaTtb pa3oBble NpeBpaLleHnsa ana coctasos: 20,
40 n 60 mon.% Ba n nocTtponTb COOTBETCTBYHOLLME KPUBbIE OXNaxaeHus. Kakune maccol
Ba n Na noTtpebytotcs ans npurotoBneHnsa 3r aBTEKTUYECKOro crniasa?

14.MpoananuanposaTtb T-x gnarpammy. OnucaTtb pa3oBble NpeBpaLleHnsa ana coctasos: 20,
50,5 n 60 mon.% K 1 nocTponTb COOTBETCTBYIOLLME KPUBbIE OxNaxaeHns. Kakue maccol K
n Cs notpebyroTca Ana npurotoBneHmss 3r KOHIPYSHTHO MaBsLEroca TBepaoro
pactBopa?

15.MpoananuanposaTtb T-x gnarpammy. OnucaTtb ha30Bble NPEBPALLEHNSA ANA COCTABOB: 22,
50 1 66,67 mon.% Na 1 nocTponTb COOTBETCTBYIOLLME KPUBbIE OXNaxaeHus. Kakue maccol
Na u Cs noTtpebytoTcs Ans MpuroToBrneHNa 3r WMHKOHTPY3IHTHO MiaBsLWenca
npomexyToyHoun ¢asbl?

16.MpoaHanuanpoBatb T-x guarpammy puc. 1. Onucatb a3oBble NpeBpalleHns ang
coctaBoB: 10, 23 1 30 mon.% Li, nocTpouTb COOTBETCTBYIOLLME KPUBbIE OXNAaXAEHUS.
Kakune maccbl Mg u Li noTpebytotcs anst npurotoBneHnsa 3r KOHrpyaHTHO MNaBsLLerocs
TBEpPOOro pacTBopa Ha OCHOBE NUTUA?

17.MpoananuanpoBatb P-T amarpammy yrnepoga. B kKakmx ycnoBusix MOXHO NMpoOBOAUTH
BblpalMBaHne KpUCTansioB anmMasa B ycrnoBusax, 6nmn3knx K paBHOBECHbIM? MOXHO nu
NnonyyYnTb anmas, KOHAEHCUPYS napbl YUCTOro yrnepoga?
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18.Mpoananu3nposatb T-x gnarpammy. OnucaTtb pa3oBble NpeBpaLleHnsa ana coctasos: 20,
40 n 60 Mon.% Se 1 NOCTPOUTbL COOTBETCTBYHOLUME KPUBbIE OXNaxaeHus. Kakme maccol
Sn n Se notpebyloTca Ana npurotToBneHna 3r aBTEKTUHECKOro cnnasa, cogepxatiero oba
NPOMEXYTOYHbIX ceneHmaa onosa?

KomMnfiekT pa3HOypOBHEBbLIX 3a4a4 U 3agaHuUN Ang TeKyLlen atTectauum
no teme «PacTtBopbl»

1.  Bbluucnute TemnepaTtypy Kpuctannumsauumm pactBopa MoueBuHbl  (NH2)2CO,
copepxawero 5 r moyeBuHbl B 150 r Boabl. Kpnockonuyeckasa KkoHcTaHTa Bogbl 1,86 kr-K/monb.

2. Bbluucnute maccosyto gonto (%) BogHoro pactBopa caxapa Ci2H22044, 3Haf, uTo
TemnepaTtypa Kpuctannusaumm pactesopa mMuHyc 0,93°C. Kpuockonuyeckaa KOHCTaHTa BoOAbl
1,86 kr-K/monb.

3. PactBop, cogepxawmn 0,512 r HeanekTponuTta B 100 r 6eH30na, Kpuctannmayertcs
npu
5?29500_ Temnepartypa kpuctannusaumm bensona 5,500C. Kpuockonuyeckas KoHcTaHTa 5,1
Kr-K/monb. Bbluncnmre MonspHyo Maccy pacTBOPEHHOMO BeLeCcTBa.

4. PactBop, cogepxatmn 3,04 r kamdopbl C1oH1s O B 100 r 6eH30na, KNnuT npu

Temnepatype 80,714 ° C. Temnepartypa kunewus 6ewsona 80, 20C.  BbucnuTe
96ynnMoOCKONMYECKYt0 KOHCTaHTy 6eH3ona.

5.  Bbluucnute maccoyto gonto (%) sogHoro pacteopa rnvuepuHa CsHs(OH)s, 3Has, uTo
aToT pactop kunut npu 100,39°C. 36ynnuockonnyeckasa KoHcTaHTa Boabl 0,52 kr-K/monb.

6. Bbluucnute MonApHy Maccy HE3NEKTPONUTa, 3Has, YTO pacTBop, coaepxawmm 2,25
r aToro Bewectsa B 250 r Boapl, Kpuctannuayetcs npu - 0,279°C. Kpuckonnyeckasa KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Bbluucnute temnepatypy kunenus 5%-Horo pacteopa HadptannHa CioHs B 6eH3one.
Temnepatypa kuneHus 6eHsona 80,2°C. 36ynnuockonuyeckas KoHCcTaHTa ero 2,57 kr-K/moneb.

8. PactBop, copgepxawmn 25,65 r Hekotoporo Heanektponuta B 300 r BoOApl,
kKpuctannuayetca npu - 0,465°C. BbluMcnute MOMSIPHYIO MacCy pacTBOPEHHOrO BELLECTBA.
Kpuockonunyeckas koHcTaHTa Boabl 1,86 kr-K/monb.

9. BbluMcnnte KpUOCKOMUYECKYID KOHCTAHTY YKCYCHOW KWUCIOTbI, 3Has, YTO pacTBop,
coaepxawmn 4,25 r antpaueHa Ci4H1o0 B 100 r ykcycHoOn KUcnoTbl, Kpuctannuayetcs npu 15,718
C TewmrfepaTtypa kKpuctannusaumm ykcycHomn kncnotbl 16,65 °C.

10. [Mpwu pactBopeHnn 4,86 r cepbl B 60 r 6eH30na TemnepaTypa KUneHus ero noBbiCUacb
Ha 0,81°C. Ckonbko aTOMOB COAEPXUT MOSEKya cepbl B 3TOM pacTBope. Qbynnmockonuyeckas
KOHCTaHTa 6eH3ona 2,57 kr-K/mone.

11. CoctaBbTe€ WOHHO-MOMEKYNSAPHOE W  MOSIEKYNAPHOE YpaBHEHUA ruaponnsa,
npoucxoaswero npu cmewmBaHum pactBopoB KoS u CrClz. Kaxpaa u3 B3ATbIX CoOnen
rmgponunsyeTca HeobpaTMMO [0 KOHUA C 00Opa3oBaHMEM COOTBETCTBYIOLLMX OCHOBAHUS U
KMUCNOTbI.

12. K pactBopy FeCls pobasunu cnepytowme Bewectsa: a) HCI; 6) KOH; B) ZnCly;
r)Na2COs. B kakux cnyyasax rugponus xnopuaa xenesza (lll) ycunutca? MNMouemy? CoctaBbTe
NOHHO-MONEKYNAPHbIE YpaBHEHUSA rTMAPONN3a COOTBETCTBYHOLLNX CONEMN.

13. Kakue ns conent: Al2(SOa)3, KoS, Pb(NO3)2, KCI nogsepratotca rugponudy? CoctaBbTe
WOHHO-MONEKYNAPHbIE W MONEKYNSAPHbIE ypaBHEHUS TUOPONM3a COOTBETCTBYHOLUMX COJNEn.
Kakoe 3HayeHve umeeT BOAOPOAHbIN Noka3atenb (7<pH<7) pona pacTtBOpoOB 3TUX conen?
PaccumTtanTte KOHCTaHTbl r’MaponnM3a AaHHbIX CONen.
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14. Tlpu cmewwuBaHun FeCls n NaxCOs kaxpgaa n3 B3ATbIX COMen rmaponusyertcs
HeobpaTUMO A0 KOHLA ¢ 06pa3oBaHMEM COOTBETCTBYIOLLMX OCHOBAHUA U KUCMOTbI. Bbipa3sute
9TOT COBMECTHbIN rMOPOSIN3 MOHHO-MOJEKYIIAPHBIM U MONEKYSAPHbIM YPaBHEHUAMMU.

15. Kakyw cpeny vmMmetotr pactBopbl conen NasPOs, KoS, CuSO4? CoctaBbTe WMOHHO-
MONEKYNApHbIE U MOSEKYNAPHbIE YpaBHEHUS rMAponu3a 3aTux conen? Paccuntante KOHCTaHThI
rmaponm3a AaHHbIX COMen.

16. Kakume u3 conen: RbCIl, Cra(S04)3, Ni(NO3)2, NaxSO3 nopsepraioTca rmgponusy?
CocTaBbTe MOHHO-MOMEKYAPHbIE U MOSIEKYNSAPHbIE YPaBHEHUA MMAPOSiM3a COOTBETCTBYOLLMX
conen. Kakoe 3HauyeHne umeeT BOAOPOAHbIM NoKa3aTenb (7<pH<7) ona pacTBOpoOB 3TUX conen?
Paccuntante KOHCTaHTbl TMAPONN3a AaHHbIX CONEN.

17. Kakaa 13 AByx conew npu paBHbIX yCrnoBusX B Gonbluen CTeneHw nopBepraetcs
rupgponun3y: Na2COs nnn Na2SOs; FeCls unu FeCl2? MNoyemy? CoctaBbTe MOHHO-MONEKYNAPHbIE
N MONEKYApHbIE ypaBHEHUSA TMAPONM3a 3TUX CONewn.

18. Kakaa n3 aByx conew npu paBHbIX yCrnoBusiX B Gonblien cTeneHun nopsepraetcs
rmgponun3y: NaCN unu NaClO; MgCl2 nnu ZnCl2? MNovemy? CoctaBbTe MOHHO-MOSNEKYNSAPHbIE U
MONEKYNSpHble ypaBHEHUS TMAPONn3a COOTBETCTBYIOLLMX COSEN.

19. Kakue n3 conen: KoCOs, FeClz, KoSO4, ZnClo noaepratotes ruaponndy? CocrtaBbTe
NOHHO-MONEKYNAPHbIE W MOSNEKYNSAPHbIE YpaBHEHUS TUOPONM3a COOTBETCTBYHOLUMX CONEMn.
Onpepennte 3Ha4yeHWe BOAOPOOHOrO nokasaTens Ans 3tux conen (7<pH<7) pacTBopoB 3TuX
conen? PaccuntanTe KOHCTaHTbl rMaponiM3a AaHHbIX CONen.

20. CocTtaBbTe B MOJSIEKYSAPHON N MOSIEKYNIAPHO-UOHHOM (POpMeE ypaBHEHUS peakuui: a)
CuCL2 + Na2CO3 + H20 —..;

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

21. BblMUCAUTb KOHCTAHTY rMApPONN3a cynbguta HaTpus, cteneHb rmgponunsa conuv B 0,1
M pactBope u pH pacTtBopa. Hanuwmnte MOHHO-MOMEKYNAPHOE U MOJSIEKYNIAPHOE YpaBHEHWe
rmaponmnsa cynbgura HaTpus.

22. BblMUCAUTL KOHCTAHTY rmgponusa opTtodocdaTta Hatpmda. Onpegenute 3HayeHus
BOAOPOOHOro nokasaTtensi pacTBOpoB opTodocdarta Hatpus; a) 2,4 M n 6) 0,1 M? Onpegenute
cTeneHb rmaponusa. Hanuwunte NOHHO-MONEKYNAPHOE U MOSIEKYNAPHOE ypaBHEHME rmaponn3a
optodhocaTa HaTpus.

KomMnnekT pa3HOypOBHEBbIX 3a/1a4 1 3aflaHui ANA Tekyulen atTectaumm
no reme «KoMnnekcHble CoeMHEHNAY

1. Onpepenute 3apsg KOMMIEKCHONO MOHA, CTENEHb OKUCIIEHUS U KOOPAUHALNOHHOE
uncno kKommnnekcoobpasosatensa B coeamHeHuax [Cu(NH3)4]SOs, Ko[PtCls], K[Ag(CN)2].
Hanuwute ypaBHeHWs gmuccoumnanmm 3TUX COeUHEHUIN B BOOHbIX pacTBopax.

2. CocTtaBbTe KOOpAMHAUMOHHBbIE (POPMYNbl CReaylLwmx KOMMMEKCHbIX COeOUHEHUN
nnatuHbl: PtCls-6NHs3; PtCls-4NHs; PtCls-2NH3. KoopavHauuoHHoe vncno nnatuHbl (IV) paBHO
wecTtn. Hanuwurte ypaBHeHWe guccoumnaumm 3TMX cCoefMHEHN B BOAHbIX pacTBopax. Kakoe 13
COeANHEHNI ABNAETCA KOMMSIEKCHLIM HE3NEKTPONIMTOM?

3. CocTaBbTe KOOpAMHALMOHHbIE (QOPMYIbl CReaywmnx KOMMIEKCHbIX COeanHEHUN
kobanbta: CoC13-6NH3; CoC13-5NH3; CoC13:4NH3. KoopanHaumoHHoe uucno kobanbta (lll)
paBHO WeCcTu. HannwuTe ypaBHEHNs anccoumaumm aTMX CoeMHEHNN B BOAHbIX pacTBOpax.

4. CocTtaBbTe KOOpAMHAUMOHHbIE (POPMYSbl CReayLWwmMX KOMMMEKCHbIX COegUHEeHWUN
cepebpa: AgCIl-2NH3; AgCN-KCN; AgNO2-NaNO2. KoopanHaumoHHoe 4yucno cepebpa paBHO
ABYM. HanuwuTte ypaBHeHusA guccoumaumm aTux CoOeanHeHn B BOAHbIX pacTBOpax.

5. N3 coyetaHma uyactuy Co3*, NHiz, NO- > u K* MOXHO cOCTaBUTb CeMb
KOOPAMHALUMOHHbLIX OPMYNT  KOMMJIEKCHbIX COeaMHeHunh KobanbTa, opHa W3  KOTOPbIX
[Co(NH3)e](NO2)3. CocTtaBbTe dhopMynbl APYTUX LLECTU COEAMHEHUN U HANULLIMTE YPaBHEHUA UX
anccoumaumm B BOOHbIX pacTBopax.
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6. W3 couyetaHusa yactuy Cr3*, H20, Cl- n K* MOXHO COCTaBUTb CEMb KOOPANHALMOHHbIX
hopMyST KOMIMIIEKCHbIX CoeauHeHun xpoma, ogHa u3 kKotopbix [Cr(H20)e]C1s. CocTtaBbTe
hopmMynbl APYrMx LIECTU COEOUHEHWA W HanuWwuTe YpaBHEHWA UX Juccounauumn B BOLHbIX
pacTBopax.

7. HanuwwuTte BblpaxeHus ana KOHCTAHT HECTOMKOCTU KOMMEKCHbIX MoHOB [Ag(NH3)2]",
[Fe(CN)e]*, [PtClg]>. Yemy paBHbl CTeNeHb OKUCREHUA W KOOPAMHALMOHHOE 4YUCHO
KomnnekcoobpazoBaTtenemn B 3TUX MOHAX?

8. HanuwwuTe BbipaxeHus g KOHCTaHT HECTOMKOCTU CreayoWmxX KOMMAEKCHbIX MOHOB:
[Ag(CN)2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Hasi, 4TO OHM CcOOTBETCTBEHHO paBHbl 1,0-10-21; 6,8-107¢;
2,0:10"" ykaxute, B KakoM pacTBope, COAepXallemM I3TW WOHbl, MpuU pPaBHOW MONSAPHON
KOHLEeHTpaumm noHos Ag* 6onbLue.

9. lNpu npubaBneHnn pactBopa KCN k pactBopy [Zn(NH3)4]SOs o6pazyetca
pacTtBopuMoe komnnekcHoe coepuHeHne Ky[Zn(CN)4]. Hanuwute mMonekynapHoe u WMOHHO-
MONEKYNSAPHOE YpaBHEHUs peakuun. KoHCTaHTa HecToMKOCTM Kakoro uoHa: [Zn(NHa3)4]2* nnu
[Zn(CN)4]?*, 6onblue? MNouemy?

10. KoHCTaHTbl HecTonkocT KomnnekcHbix noHoB [Co(NH3)s]®*, [Fe(CN)e]*, [Fe(CN)e]*
COOTBETCTBEHHO paBHbl 6,2:10-36; 1,0-1037; 1,0-1044. Kakoi u3 3Tux MOHOB siBNsieTca Gonee
NPoYHbIM? HanuwunTe BblpaXeHusa s KOHCTaHT HECTOMKOCTM YKa3aHHbIX KOMMMEKCHbIX MOHOB
n hopmynbl COEANHEHNI, COOAEPXALLMX 3TN UOHbI.

20.2 NMpomexyToyHasa aTrectaums

I'IpomexyTquaﬂ arTeCrauma no pgucuuniimHe ocyuiecTendeTtca C nNoOMOoLWb  cnenyrwmnx

OLIEHOYHbIX CPeACTB: cobecefoBaHNe N0 3K3aMeHaLMOHHbLIM 6unetam (nNo bunetam K 3a4eTy)

MepeyeHb 3adaHul, mem peghepamos, mem ripe3eHmauud, Kypcosbix, dokrnados, mpebogaHusi K
rnpedcmasrsieHuro nopmaosuo, 80NpPOCO8 K aK3aMeHy (3ademy) u nopsidok chopmuposaHusi KUM

OnucaHue TexHonornM NpoBeaeHus

TpeboBaHUA K BbINOMHEHUIO 3a4aHUN, LUKanNbl U KPUTEPUN OLLEHMBAHUS

Cm. ©OC MPUITOXEHNA
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