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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMITUHDI

B1.0.12 O6wan xumums

1. Koa n HaumeHOBaHMe cneunanbHOCTU:

14.05.02 ATOMHbIE CTaHUMK: NPOEKTUPOBAHME, SKCMNyaTauus U NHXUHNUPUHT
2. Cneunanusaumsa:

[MpoekTMpoBaHUe 1 aKkcnnyaTauma aTOMHbIX CTaHUUN

3. KBanudmkauma BbinyCKHUKA: NHXeHepP — (PU3KK

4. dopma obGyUyeHuUA: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIIUHDbI:
Kadpegpa obLuen n HeopraHMYeCKon XMMnn

6. CoctaBuTenu nporpaMmmbil:

A.X.H., npodeccop, CemeHoB Buktop Hukonaesuu

7. PekomeHaoBaHa:

Hay4HO — MeToguyeckum CoOBETOM XMMUYeCcKoro dpakynbTteTa, npotokon Ne 2 ot 15.02.2024.

8. YuebGHbIn roa: 2024/2025 CemecTp(bl): 2



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- pacCMOTpEeHne OCHOB COBPEMEHHbIX NPEeACTaBNEHNA O CTPOEHUN BELLECTBA, U3YYeHne
Ba)KHEMLUMX 3aKOHOB W TEOPUN HEOPraHMYEeCKOM XUMMUMU, KONIMYECTBEHHbIX XapaKTepUCTUK
ABMEHUA W MpPOLECCOB, YCMOBUN OCYLLECTBMEHUS XUMWUYECKMX peakuuin, BO3MOXHOCTU
ynpaBneHus rnybrnHom nx NpoTekaHums.

- opmupoBaHMe Hay4YHOrO MbILWMEHNS, HaBbIKOB MPaKTUYECKOro WCMNoNb30BaHUA
TEOPETUYECKNX 3HAHUI OIS PELLUEHUST KOHKPETHBIX XMMUYECKMX 3a4au.

3adayu y4yebHoU OuCyUMNIUHBI:

- 3aN10XMTb OCHOBbI NPOeCcCcMoHanbHON NOArOTOBKN MO XMMUK, OCYLLLECTBUTL NEPEXOA OT
Ka4YeCTBEHHOr0  ONUCaTeNbHOrO0  nogxoda M3y4eHuss npegMeta K KONIMYECTBEHHbIM
npeacTaBNeHUsM B XMUMUN;

- pacCMOTPETb OCHOBHbIE 3aKOHbI U MPEACTaBEHNS XUMUN;

- OCBOUTb TEOPUIO W HayYUTbCA MPUMEHATb Ha MNPaKTUKE YYeHWe O BeLwecTBe U
XUMUYECKNX NpoLeccax;

- U3YYUTb OCHOBHbIE CBOMCTBA XMMMUYECKUX INIEMEHTOB N BAXHEWLLUMX HEOPraHUYECKUX
COE€NHEHUN.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

Kypc BxoauT B 610k 51.0 - o6a3aTenbHas YacTb. AncumnnuHa nsyyaercs Bo 2 cemecTpe 1 kypca
n 6asmpyeTcsa Ha 3HaHUSX No XuMuMK B obbeme deaepanbHOro KOMMNOHEHTa rocy4apCTBEHHOIO
cTaHgapTa OCHOBHOro obuiero obpasoBaHus.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLMAMU) U UHAUKATOPaMU UX [OCTUXKEHMWs:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MM
3HaTb:
pofb XUMUM B €CTECTBO3HaHWW, ee CBA3b C
CnocobeH o
OPYrMMU eCTeCTBEHHbIMW HaykaMu, BaKHewLme
ucnonb3oBaTb .
XUMUYECKME MOHATUA U OCHOBHbIE YYEHUsA: O
©asoBble 3HaHMSA .
CTPOEHUU aTOMOB W MOMEKYMn; Mepuoanyeckom
€CTeCTBEHHOHay4 . )
W3MEHEHNN CBOWCTB 3fIEMEHTOB; XWUMWYECKOM
HbIX OUCLMNIIVH B o
npouecce (XMMUYECKOW TepMoOUHAMUKE U
npodyeccuoHarbH .
g XUMUYECKON KMHETUKE)
O 0eATENbHOCTH,
HOVMEHSIT 3HaeT OCHOBHbIE YmeTb
OrnkK-1 MZTO,D.bI OrlK-1.3 | noHATMA 1 3aKOHbI MCMoNb30BaTh 3HaHWA TeOpPEeTUYEeCKUX OCHOB
XUMUK, SKOSOTUN XUMUN AnNa OOBACHEHWST CBOWCTB BELLECTB U
MaTeMaTu4ecKkoro N .
aHANM3a U peakunii, B KOTOPbIX OHM YYaCTBYHOT; NMPUMEHSTb
3HaHMa B obnactm Xxumum ONs  OCBOEHWUS
MOAennpoBaHus,
npodeccnoHanbHbIX OUCLMNIUH U peLleHnst
TeopeTU4eckoro u ;
npodgeccnoHanbHbIX 3a4ay;
3KCnepuMMeHTarbH .
oro Bnapetb:
mMeTogamu OesonacHoro  obpalleHus c
uccnegoBaHus
XUMUYECKMMWN  BellecTBaMn C  y4yeToM  uX
(PM3NYECKMX N XUMUYECKNX CBOMUCTB

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/yac. — 3/108.

CDopma I'IpOMe)KyTO‘-IHOﬁ aTTecTaummn — 3K3amMmeH




13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCcTb
Bug yuebHol paboTbl Bcero [lo cemecTpam
2 cemMecTp
AyOouTOpHbIE 3aHATUA 36 36
nekuum 18 18
B TOM 4ucne: npaxkTu4yeckne 18 18
nabopartopHble
CamocTtoaTtenbHas pabota 36 36
B TOM Yucne: Kkypcosas pabora (NpoekT)
dopmMa NPOMEXYTOYHOM aTTecTaLmm 36 3ayeT ¢ oueHkou (36 4)
WToro: 108 108

13.1. CopepxaHme QUCLUMIUHDI

Peanusauuns
pasgena
Ne n/n HaumeHosaue pasnena CopepxaHve pasgena aMcunnimHbl ANCLANINHBI C
ANCUUNNNHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK*
1. Jlekuum
Xvmis B cucteme dyHaameHTanbHbIe 3aKOHbI U Teopun. asoBble https:/jedu.vsu.ru/
€CTECTBEHHbIX HayK. yhA pum. course/view.php?i
3akoHbl. Yucno Asoragpo. Monb 1 MonsipHas macca. d=4169
OCHOBHbIE NMOHATUS.
CoBpeMeHHasi xMMuyeckasa aToMucTuka. ATom,
1.1 dyHOaMeHTarnbHble 3aKOHbI
1 TEOPMM XUMIAK monekyna, kpuctann. ®asa. CtexmomeTrpuyeckume
) 3aKOHbI XMMuK. OrpaHUYeHHbIN XapakTep U rpaHuLbl
CrexviomeTtpuyeckune
NPUMEHNMOCTN CTEXMOMETPUYECKNX 3aKOHOB.
3aKOHbl XMUn
Pa3BuTure npeacraBneHnin 0 CTPOEHUN aToma. https://edu.vsu.ru/
CoBpeMeHHble NpecTaBneHns 0 CTPOEHUM aToMa. course/view.php?i
CTpoeHue aToma. KopnyckynsipHo-BOMHOBas NpMpoaa 3MeKTpoHa. d=4169
Meproanyecknin 3akoH u [MoHsATME O KBaHTOBOW MexaHuke. ATOMHble opbuTanu.
1.2 nepuoauyeckas cucrtema MHorosnekTpoHHble aTtoMbl. MpuHLMNLI 1 NpaBuna
anemeHToB [.U. 3anofTHEHNs 3MEeKTPOHaMM aTOMHbIX opbuTanen.
MeHaeneesa CTpoeHune aTOMOB 1 nepuogudeckas cucrema
XUMUYeCKUX arnemMeHToB. CTpyKTypa nepnoanyeckomn
CUCTEMBI.
OcHOBHbIe xapakTepucTukn cesa3n. KosaneHTHas https://edu.vsu.ru/
cBsi3b. MeToq BaneHTHbIX cBsA3en. CBoncTBa course/view.php?i
KoBaneHTHon cBsa3n. [Mbpuaunsauns opdbuTtanen. d=4169
KpaTtHble cBA3n. [loHOPHO-aKLEeNTOPHbLIA MeXaHn3M
obpasoBaHusa KoBaneHTHoW cBa3u. MNMoHsaTue o meToae
MoneKynapHbIx opbutanen. MoHHasa cBA3b Kak ogHa 13
COCTaBnAOLWMX pearibHON XMMUYECKON CBA3U, ee
1.3 Teopus XMMn4eckon ceasmn cBoncTBa. CTeneHb OKUCIIEHUS 3NTIEMEHTOB.
MeTtannuyeckas cBs3b 1 ee npupoga. CesoncTea
MeTannuyeckoun ceasun. BogopoaHas ceasb. BnugHue
MEXMOMEKYNSPHON U BHYTPUMONEKYNAPHOM
BOJOPOHOM CBA3U Ha CBOMCTBA BELLECTB.
MexmonekynspHoe B3aumogenctaue. Cunel BaH-gep-
Baanbca. OpueHTaLoHHOE, NHAYKLNOHHOE U
ONCNEPCUOHHOE B3auMOOeNncTBme.
CKOpOCTb XMMUYECKUX peakuui u dakTopsl, oT https://edu.vsu.ru/
KOTOPbIX OHa 3aBUCUT. 3aKOH [EeMCTBYIOLIMX MAacC. course/view.php?i
3aBMCUMOCTb CKOPOCTW OT TemnepaTypbl. MpaBuno d=4169
BaHT-lodhda. YpaBHeHne AppeHnyca. QHeprus
OOLme 3akOHOMEPHOCTU b P ppeiy P
aKTuBaumm peakumn. Katanms n katannsartopbl.
1.4 NpOTEKaHUA XMMNYECKUX
o XumMmnyeckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
peakuui
CwmeueHune pasHoBecus. MpuHumn Jle-LWaTtenobe.
TennoBble 3 EKTbI XMMUYECKNX peakUumii. 3akoH
ecca. QHTanbnua. QHTponus. SHeprus MmMbbca.
TepMognHaAMUYECKUI KPUTEPUIA HANpPaBNEHHOCTH




XUMUHECKOTIo npouecca.

OnpepeneHue pactBopoB. PacTBopsl xuakue,
TBEpAble, ra3oobpasHble. PacTBopeHue kak pusmko-
XMMMYeckni npouecc. KoHueHTpaums pactBopoB u
cnocobbl eé BblpaxkeHusl. PacTBOpMMOCTb, dhakTopsbl,
BMNMSAIOLLME HA BENNYUHY PacTBOPMMOCTU. 3aKOHbI
pa3baBneHHbIX PpacTBOPOB. JNEKTPONUTLI U
HE3NEeKTPONUTLI. Teopus aNEeKTPONUTUYECKON
anccounaumn. CteneHb MoHn3aunn. KoHcTaHTa
anccoumnaumm cnabbix aNeKTponuToB. 3akoH

https://edu.vsu.ru/
course/view.php?i
d=4169

15 PacTBopbl
passeaeHusa Octeanbaa. Kucnotbl, oCHOBaHMSA 1 conu
C TOYKM 3pEHUSA TEOPUUN IMNEKTPONUTUYECKOMN
anccoumaumm. AMoTepHbIe rmapokcuabl.
AnekTponutnyeckasa anccoumanmsa soabl. loHHoe
npou3sefeHve Boabl. BooopoaHbii nokasarens.
O6MeHHble peakumn mexay noHamu. lNpounsseneHve
pacTBopuMOCTU. Peakuun HenTpanusaumm un
rmaponmaa. GakTopbl, BAUSIOLINE HA TMAPONIUTUYECKOE
paBHOBeCUHe
OkucneHue n BOCCTaHOBIEHME KaK €AMHbIN NpoLecc. https://edu.vsu.ru/
TWNbI OKUCIINTENBHO-BOCCTAHOBUTESBbHBLIX PeaKLUiA. course/view.php?i
MeToabl ypaBHUBAHNS OKUCTIUTENBHO- d=4169
OkucnuTensHo - BOCCTAHOBUTEIbHbIX peaKkuuin: MeTon 3NeKTPOHHOro
1.6 BOCCTaHOBUTEIbHbIE B6anaHca n meToa nonypeakuun. SNeKTpoaHble
peakuun. SNeKTponums. noTeHumanbl. ANEeKTPOXUMUYECKUN PAS, HaNPsHKEHNN.
HanpaBneHHOCTb OKUCITUTENBbHO-BOCCTAHOBUTENbHbIX
peakuun. SNeKTponu3 pacnnasoB U BOAHbIX
pacTBOPOB COJEN.
CoeavHeHuns nepBoro 1 Bbicluero nopsaka. Ctpyktypa | https:/edu.vsu.ru/
KOMMSEKCHbIX coeanHeHnn. HomeHknatypa u course/view.php?i
KnaccunukaLmsa KOMMNIEKCHbIX COEANHEHUN. d=4169
1.7 KomnnekcHble coeguHeHus. _ .
YCTONYMBOCTb KOMMNEKCOB. KOHCTaHTa HECTOMKOCTMU.
XrMUrYeckast CBA3b B KOMMIIEKCHbIX CO- eQUHEHUAX (MO
MBC).
2. MNpakTnyeckue 3aHATUA
CKOpOCTb XMMMYECKOW peakuun. 3aBUCUMOCTb https://edu.vsu.ru/
2.1 | Xvmunueckas KuHeTuKa. CKOPOCTY OT KOHLIEHTpaLmW, TemMnepaTypbl v niowaau | course/view.php?i
CONPUKOCHOBEHUSI pearvpytoLiyx BeLLecTB. d=4169
BnusHne koHUeHTpaumm 1 Temnepartypbl Ha https://edu.vsu.ru/
2.2 Xumuyeckoe paBHoBecHe course/view.php?i
CMeLLeHNe XMMNYECKOTO PaBHOBECHS. d=4169
MpuroToBneHne pacTBOPOB 3a4aHHON KOHLEHTpaLNUN. https://edu.vsu.ru/
O6Lme cBoNCTBa pacTBOPOB. MIOHHOE npon3seaeHne | course/view.php?i
2.3 | PactBopebl d=4169
BoAbl, pH cpeabl. KNCNOTHO-OCHOBHLIE paBHOBECUS
[MponssegeHve pacTsopumMocTu. 'naponus conen.
OkncrmrenbHo - OneKTpoHHas TeOPUS OKUCIIEHUSA — BOCCTAHOBIEHUS hitps://edu.vsu.ruf
2.4 | BOCCTAHOBUTEIbHbIE . | courselview.php?i
peaKLMM MeTog anekTpoHHoro 6anaHca n MmeTtopg nonypeakummn d=4169
KomMnnekcHble coeaNHEHNSA 1 OBONHbLIE COMW. https://ec_iu.vsu.ru/_
2.5 KomnnekcHble coeanHeHns. ° o course/view.php?i
YCTOMYMBOCTb KOMMJIEKCHBIX COEANHEHWIA. d=4169
Meprogunyeckunin 3akoH Kak OCHOBa XMMUYECKOWN https://edu.vsu.ru/
cuctematukn. Metannel 1 HEMeTanmnbl B course/view.php?i
Xapakrepuctuka nepuoguyeckomn cucteme. Gnsnmyeckne 1 XMMmmyeckme d=4169
2.6 3NIEMEHTOB U UX CBOWCTBa NpocThbix BewecTs. ObLme npuHUmnbI
COEeANHEHWN. nosy4deHnst NpocTbIx BewecTs OOLue ceoncTea

HEeMeTanmnoB 1 MeTanmnoB. XapakrepucTtuka
3NIEMEHTOB U UX COEeAMHEHUIN




13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONTMYECTBO YacoB)
CamocTosaTenbHas
paboTta

Ne HanmeHoBaHue TeMbI

n/n | (pasgena) AUCUMNNUHLI Nekuum Mpaktuyeckne | JlaGopaTopHble Bcero

Xnmus B cucteme
€CTECTBEHHbIX HayK.
OCHOBHbIE MOHATYS.
1. dyHaameHTarnbHble 2 2
3aKOHbIl U TEOPUM XUMUMN.

CrexnomeTpudeckue
3aKOHbl XUMUMN.

CTpoeHue aTtoma.
Meprogunyeckunini 3akoH u
2. nepuoguyeckas cucrtema 2 6 8
anemeHToB [.U.

MenpeneeBa

Teopusa xmmmyeckomn
CBS3n

Ob6ume 3aKOHOMEPHOCTH
4, NPOTEKaHNA XMMNYECKNX 2 2 6 14
peakuun

5. PacTtBopbl. 4 4 6 14

OkucnuTenbHo -
6. BOCCTaHOBUTENbHbIE 2 4 4
peakunv. ONeKkTponums.

KomnnekcHble
coeuHeHus.

Xapakrepuctumka
8. 3NeEMEHTOB U 4 10 14
MX COeaMHEHUN

Wtoro: 14 14 44 72

14. MeTogn4yeckne ykasaHus Ans oby4arowmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI:

Opranusaums n3yvyeHns gucumnnuHbl npeanonaraert:
e [poBedeHne nekumm
e [poBeaeHne nabopaTopHbIX 3aHATUN
e BHeayguTopHasi caMoCToATeSNbHasA paboTa CTyAeHTOB

OpraHu3aumoHHas CTPYKTypa NEeKUMOHHOIO 3aHSATUS:
e dopmynupoBKa TeMbI, NTOCTAHOBKa NPoGnemMHoro Bonpoca
e PasbACHeHMe TeopeTUYeCcKUX 1 NpakTUYECKNX BOMPOCOB ASIA PeLleHUs NocTaB- NIeHHON

npobnemsol
e KOHKpeTHble NpUMepPbI PELLEeHUsI MOCTaBMNEHHbIX BONPOCOB
e BbiBOAObI

e  dopmynupoBKa 3agaHus Af1s1 CaMOCTOATENBbHOW paboThl

OpraHu3aumoHHas CTpyKTypa labopaTopHOro 3aHATUS.
e  dopmMynupoBKa Lenun 3aHATUSA
O6cyxaeHne TeopeTUyecKnx OCHOB TEMbI, ONPOC CTYAEHTOB
BbinonHeHne paboTbl
[MpoBepka BbIMNOMHEHHbIX 3a4aHum
BbiBoab!

TeKyLmin KOHTPOITb MPOBOANTCS NyTEM YCTHOIO ONpoca CTyAeHTOB, 06CyXaeHns maTtepuana ans
CaMOCTOATENBHOM PaboThbl, BbINOMTHEHUSA KOHTPOSbHbIX paboT n matepuanos KUM.

e UN3y4eHune OCHOBHbIX N OONOJTHUTEITbHbIX JTUTEPATYPHbIX NCTOYHUKOB;



e paboTa C KOHCMNEKTaMUN NEKUNIA;
e BbINOSIHEHME 3aJaHUN TeKyLLen aTTecTaumm;
e TEKYyLUMA KOHTPOSb YCNEBAEMOCTMU.

15. lMepeyeHb OCHOBHOMW WU [OOMNONHUTENbLHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heob6XoAUMbBIX ANl OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n McToYHNK
MoHuapos E.IM. KpaTkuii kypc TeopeTudeckon HeopraHudeckon xumunm [ E.I". FoHuapos, B.1O.
1. KoHngpaiumH, A.M. Xosus, FO.I1. AduHoreHoB: yyebHoe nocobue. — Cl16.: NU3gaTenbcTBO «JlaHby,
2017.—464 c

oHuapoB E.I". TeopeTuyeckme ocHoBbl HeopraHuyeckon xumum / E.I". T'oHuapos, HO.I. AdurHoreHos,
B.HO. KoHgpawwuH, A.M. XoBuB. — BopoHex : sgaTtenbckuii gom BI'Y, 2014. — 589 c.

oHuapos E.I. O6wasa xumus / E.I'. ToHvapos, KO.M. AduHoreHos, A.M. XoBuB. — BopoHex : N34-BO
BopoHex. roc. yH-1a, 2010. — 401 c.

0) gononHuTenbHasa nuTeparypa:
Ne n/n McToYHUK
XayckpodT K. CoBpeMeHHbIN Kypc obien xumum: B 2 T. / K. XayckpodT, 3. KoH- cTtabn. — M. : Mup,

4 | 2002.-TA.-540¢
5. Hekpacos b. B. OcHoBbl 0bwewn xumumn: B 2 7./ B. B. Hekpacos. — CI16: JlaHb, 2003
6 MpuHBya H. Xvmua anemerToB: B 2 1. T.1/ H. 'puHBya, A. OpHWoO; - 3-e usa. — M.: BuHowm,

Jlabopatopusa 3HaHun, 2015. — 607 ¢

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduUManbHble pecypchl UHTepHeT)*:

Ne n/n Pecypc
7. www.lib.vsu.ru - 3HB BT'Y
8. www.plib.ru/library/ - Ty6nuyHas OnekTpoHHasa bubnunorteka
9. http://himlib.ru/index.php?book

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans cCaMoOCTOATeNIbHON paboThl

Ne n/n McToYHmK
1 CamodpanoBa T.B. JlabopaTopHbii npakTukym no obuien xumum / coct. T.B. Camodpanosa, B.H.
’ CemeHos, I.B. CemeHoBa — BopoHex :M3patenbckuin gom BIY, 2015.
> CewmeHonBa I'.B., Cywkosa T.I., TBepgoxnebosa J1.A., Jlorauesa A.A., Kocsakos A.B. Xumus. 4.
' 1. YuebHo-meToanyeckoe nocobue. BopoHex : UsgaTensckuii gom BI'Y, 2015. — 50 c.
CewmeHoBa I'.B., Cywkosa T.1., Teepgoxnebosa J1.4., Jlorayeea A.A., KocsikoB A.B. Xumusa. Y.
3. 2. HeopraHu4yeckasi xumus. / YuebHO-MeToamdeckoe nocobume. BopoHex : MagaTtenbckun agom BIY,
2015.-22c.

17. OOpasoBaTesfnibHble TEXHOJNIONMU, MUCNONb3yeMble Npu peanusauum Yy4eOHOWM
ANCLUMNINHBLI, BKIMOYasa AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruun (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHOe OOy4YeHune):

Mpn peanusaumm OUCUMNAMHBLI UCMNOMb3YKOTCA Krnaccuyeckue obpasoBaTesibHble TEXHOMOIMMU.
OCHOBHbIE TUMbI NEKUNA — BBOAHbIE (B Havane M3y4YeHnsa OUCUUNIIMHBLI) U MHPOPMAaLMOHHbIE.
[MpoBeneHue Tekywmux aTTecTaunin n NpoMeXyToYHbIX aTTecTaunin ocyLLlecTBnsaeTca B popme
ycTHoro cobecenoBanus no KM n sonpocam ®OC un3 n. 21.



http://www.lib.vsu.ru/
http://www.plib.ru/library/
http://himlib.ru/index.php?book

B cnyyae HeobxoouMmocTn nepexofa Ha AUCTAHUMOHHBIA pexmnm obyvyeHus AN co3fgaHus
9NEKTPOHHbLIX KYPCOB, YTEHUSA NEeKUUMn OHNavH M npoBefeHus nabopaTopHO-NPaKTUYECKUX
3aHATUA  ncnonb3yetca  MHGOpMauuoHHble  pecypcbl  OBpasoBaTenbHoro  nopTtana
"OneKkTpoHHbIN  yHuBepcuTeT BIY  (https:\\edu.vsu.ru), 6Gasupylowerocs Ha cucrteme
AncTaHumoHHoro oby4veHna Moodle, pa3BepHyToN B YHUBEPCUTETE

18. MaTepnanbHO-TeXHU4YeCKkoe obecneyeHme AUCLUNIINHDI:

YyebHas nabopatopust 06LEXMMMYECKOTO NPaKTUKyMa N M3NYeCKOn XMMumn (4nsa NnpoBeaeHus
NPaKTUYECKNX 3aHATUN, 3aHATUA CEMUHAPCKOrO TWMa, TEKYLLEro KOHTPONSA U MPOMEXYTOYHON
aTTecTtauun)

CneunanusnpoBaHHaa wmebenb, cTaHgapTHoe obopyaoBaHMe Xxumudeckon nabopatopum
(nabopaTopHbIe CTOMbI, ANEKTPUYECKMI KONTOOHAarpeBaTenb, BbITSXKHOM LWKad, ra3oBble rOpenku,
MOMKa, CYLUMMbHbIA LWKad, CpeacTBa NoXapoTyweHnsd). XMMnyeckme peakTuBbl, XMMU4YecKas
nocyga, nabopatopHoe obopyaoBaHue (BeCbl OfEKTPOHHble, pH-meTp, wWTaTUBLI,
acbecTMpoBaHHble CeTKM, TUresflbHble Wunupl, 4-X MeCTHas BogsHada, OUCTUNNATOP,
ouanctunnaTop, Becbl nabopatopHble J1Bb-120A, Becbl «Ohaus», MarHMTHas Meluarnka,
KpnoTepMocTaT XUOKOCTHOW, nedb Tpybyatas [1-1.4-40, Ph-MB meTtp, cnektpogotometp CP-
2000-02, potomeTp KPK-5M, KOMMbloTEpHAs naMmeputenbHas cuctema L-micro ¢ gatdinkamm pH,
TemnepaTypbl, ONTUYECKOMN NIIOTHOCTMW.

CtangapTtHoe obopyaoBaHme nabopaTopun NpakTUkyma no obLuen n HeopraHMYeCcKkon XMMUN —
nabopaTtopHble CTOMbl, BbITSXKHbIE CUCTEMbI, 9fIEKTPOHHbIE BECbI, CYLUMMbHbIE LWIKadbI,
KOMMbtoTEpPbI, NabopaTopHas nocyaa, XMM1UYeckMe peakTuBbl U T. M.

19. OueHou4HbIe cpeacTBa ANs NPoOBeAEeHUA TEKYLWen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OUeHKkM ocBoeHusi obyvarowmummncs yd4ebHoro MaTepuana onpepensietcs
CoAepXXaHNeM crieayloLmnx pasaernos AUCLMNIUHGI

HavnmeHoBaHue WHamnkaTtop(bl)
Ne KomneTteH
a/n pasgena QUCUMNvHbI () OOCTUXEHUs OueHouHble cpeacTBa
(moayns) KOMMeTeHUmmn
OCHOBHbIe MOHATUSA U
1 3aKkoHbl xumnn Cospe-
MEHHasa Xumu4yeckas
aToMUCTUKA.
2. | XvMunyeckasa KMHeTuka
Xnmundeckas
3 TepMoanHaMuKa u
XUMU4eckoe
paBHOBecuHe OTKpbITblE U 3aKPbITble BONPOCHI M. 21
4. | PacTtBopbl OrnK-1 OrK-1.3 ®OC, KOHTpOnbHbIE PaboThl,
OxncnutensHo- cobecegoBaHue Mo BONPOCaM K aK3aMeHy
5. | BOocCcTaHOBUTESbHbIE
peakumu. DNeKTponums.
6 CTtpoeHue aToma.
) [Meprognyecknin 3aKoH.
7 Teopusa xMmMmu4eckon
CBA3N.
8 KomnnekcHble
coeiHeHus
MpomexyToyHas aTTecTtauns [MepeyeHb BOMPOCOB K 3K3aMeHy
dopMa KOHTPONs — 9K3aMeH, 3a4eT MyHkT 20.2

20. TuvnoBble oOUEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl oLeHUBaHUA



20.1. TeKywyMn KOHTPOIb ycneBaeMocTun

KoHTponb ycrneBaemMocTu No AMCLMNIVHE OCYLLECTBSIETCS C NOMOLLbIO CNeayLLMX OLEHOYHbIX
cpeacTB: BOMNPOCHI MO AUCLMNINHE.

MpumepHbIN NepeyYeHb BONPOCOB AJ1A TeKyLllen atrecTaumm
1. Ckonbko atomoB cogepxutcs B 51 r ammmnaka NH3?
2. TMonb3ysAck gaHHbIMKM 06 aHTanNbNMM 06pas3oBaHUA, NPUBEAEHHBIMU HUXE, BbIYUCIIUTL TEMNSIOBOWN
adpekT peak-unn: Fe20 (18) + 3 Mg (TB) — 2 Fe (1B) + 3 MgO (1B)

fH° (Fe20 = - 821,4 k[Ix / monb, fH® (MgO = - 601,8 k>x / Mmonb
3. Hawntn koHueHTpaumto noHos OH" B pacTteope ¢ pH =3.

4.CocTaBuUTb MOIEKYNSIPHbIE M MOHHbIE YPaBHEHWsI peakuui rmgponusa cornen, ykasatb pH:

ZnS04; KCI; Na2SiO3.

5.MNpousseneHne pacTBopuMOCTM uoauMaa cBuHua npu 20°C pasHo 8:10°. Bblumcnutb
KOHLEHTpauuto HalleHHoro pacteopa Pbl2

TpeGOBava K BbINONTHEHUIO 3afaHNN (MHVI LKanbl U KpUuTepuu OLleHI/IBaHVIH)
OueHka pe3ynbTaTtoB O6y‘-IeHI/IFI Ha TeKyLLI,eI7I arrectauum npoucxoamt no cnegywoimm
nokasartenam:
1. BnageHue copepxKaHnem yqe6Horo mMaTtepunana u NOHATUIHBLIM annapatomMm AnNCUUNJInHbI «Xnmmay.
2. YMeHue cBsA3biBaTb TeopeTndeckne 3HaHnA C NpakTn4eCKkMMn HaBblkaMu.
3. YMeHue yCTaHaBnmMBaTb MexXancumninmHapHblie CBA3N.

20.2. NMpomexyToyHasa aTrectauus

MpomexyToyHas artTecTauusi Mo OUCLUMUMNMHE OCYLLECTBMSETCS C MOMOLUbIO  CrieayLmX
OLIEHOYHBIX cpeacTB: cobecenoBaHMe Mo BOMNpocaM K 3a4eTy.

I'Iepequb BOMPOCOB K 3a4eTy:

1. ®dyHoameHTanbHble TEOPUM U 3aKOHbI XMMUW: aTOMHO-MOJIEKYNISIPHAs TEOPUSt; 3aKOH COXPaHEHWS
Maccbl 1 aHeprum; MNeprnognyeckmin 3akoH; TEOPUS XMMUYECKOTO CTPOEHUS.

2. CoBpeMeHHas xumu4eckas atToMUCTUKa. AToOM, Monekyna, kpuctann. [1pocTble U COXHbIE XUMK-
yeckne coeauHeHus. Pasa Kak HOCMTENb CBOWCTB BELECTBA, He 0bnagaroLero MosneKkynsapHom
CTPYKTYypon. AnnoTponns n NnonanmMopgunam.

3. CrexnmomeTpunyeckme 3akoHbl XMMUN (3aKOH NOCTOSTHCTBA COCTaBa M CBOWCTB, 3aKOH KpaTHbIX OT-

HoLeHnn). OrpaHNYeHHbI XapakTep M rpaHnLibl NPUMEHUMOCTN CTEXMOMETPUYECKNX 3aKOHOB.

PasButne npencraesneHnii o ctpoeHun atoma. NnaHetapHas mogens Pesepdopaa. Teopus Bopa.

OCHOBbI KBaHTOBO-MEXaHNYECKOro OnMcaHusa CTpoeHnsa atoma. KoprnycKynapHO-BONHOBas npwu-

pona anekTpoHa. AToMmHas opbuTtanb. KBaHToBbIE YMcna.

6. OcHOBHble NpaBunia 3anonHeHnsa opbuTanen anekTpoHamMmu (NPUHLMN HAMMEHbLLEW SHEPrnn, Npa-
Buno Kneukosckoro, npuHuun MNMaynu, npasuno XyHaa).

7. MNepunognyeckun 3akoH O.N. MeHpgeneeBa, ero coBpemMeHHas (OpMynupoBka U OU3NYECKUi

cmbicn. CTpoeHne nepnoanyeckon CUCTEMbI ANIEMEHTOB.

XvMunyeckasi CBs3b, €€ OCHOBHbIE XapaKTePUCTUKM (3Heprusi, AnnHa, HanpaBeHHOCTb).

9. [llpencrtaBneHne O MOHHOW CBSA3MN.

10. KoBaneHTHasa cBA3b: OOMEHHbIN U AOHOPHO-aKLENTOPHbI MeXaHn3mbl 0bpa3oBaHus; CBOMCTBA
cBaA3n. [NpeacraBneHne o KpaTHbIX CBA3SAX.

11. M'mbpmnamnsauma aTomMHbIX opbutanen. Tunbl rMbpuamsauumn n reomeTpmuss Monekyn (Ha npumepe
COeaVHEHWI C Sp-, sp?-, sp3- rmbpuansaumnenn opbuTanei LeHTpanbLHoro atoma).

12. MeTtannuyeckas cBa3b. Pusanyeckne CBOMCTBA NPOCTbIX U NEPEXOAHBLIX MeTannoB, 00yCnoBneH-
Hble 0COOEHHOCTAMMN XUMUYECKOW CBSA3N B HUX.

13. BogopogHas cBs3b.

14. MexmonekynspHoe B3ammogenctaune (cunel BaH-gep-Baanbca).

ok
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15.

16.

17.

18.
19.

20.

21.
22.

23.
24.

25.

26.

27.
28.

29.
30.
31.

32.
33.
34.
35.

CoefgmHeHns nepBoro u Beicluero nopsigka. KomnnekcHole coegmMHeHns 1 ABONHbIE conn. HoMeH-
KnaTypa KOMMEKCHbIX COEANHEHUI.

Knaccudpukaumsi KOMANEKCHbIX COeAUHEHUN. YCTOMYMBOCTb KOMMNeKcoB. KOHCTaHTa HEeCTOMKO-
CTI.

TepMoanHaAMMYECKUE CUCTEMBI: OTKPbITblE, 3aKpbiTble, U30NMpPoBaHHbIE. PYHKLMM COCTOSHUA.
BHyTpeHHsS aHeprus, aHTanbnus. Nepsoe Havyano TepmMoaMHaMnKu.

TennoBble adhdeKTbl XMMNYECKNX peaKkuuin. 3akoH ['ecca un cneacTeus U3 Hero.

OHTponuda. CeoboaHasi aHeprus [mbbca. TepmoguHaMMYEeCKnin KpUTEPUn HaNpPaBNEeHHOCTU XUMUN-
4YecKkoro npouecca.

Ob6paTtumble n HeobpaTuMble XMmMudeckne peakumm. CocTossHMe xumMmyeckoro pasHoBecus. KoH-
cTaHTa paBHoBecus. [NpuHunn Jle - lWaTtenbe.

Xnmudeckasa knHeTuka. CKOpOCTb XMMUYECKOW peakuun. 3akoH 4eACTBYIOLNX Macc.

BrnvsHue TemnepaTtypbl Ha CKOPOCTb peakumn. lMNMpasuno BaHT-MNodda. YpaBHeHne AppeHuyca.
SHeprna aktneauum peakumnu.

KaTtanus. MNpuHumn encTBms kKaTanm3aTtopoB U MHIMOUTOPOB.

Buabl gucnepcHbix cuctem. [[azoobpasHble, Xugkue, TBepable pacTBopbl. PactBopeHne kak du-
3MKO-XMMMYeckuni npouecc. ConbBarbl, rmaparbl.

HeHacblleHHbIE, HAaCbILWEHHbIE, MEPEChILEHHbIE pacTBOPbl. Cnocobbl BblpaXXeHUs1 KOHLEHTpauun
pacTBOpPOB.

Teopusi 3NEKTPONUTMYECKON MoHM3aumn. CTeneHb U KOHCTaHTa MoHM3aumn. CunbHble u criabble
ANeKTponuTbl. 30ToHN4Yecknn koadpdpuumeHt BaHT-MNodda.

AneKkTponuTnyeckas gmccoumnaumsa KUCnoT, OCHOBaHWUN, conen. AMGOTepHbIe rMapPOKCHAabI.
MoHnszauna Boabl. MoHHOe npounsBeneHune Boapl. BogopoaHeii nokasatens (pH), rugpoKCUIbHbIN
nokasarenb (pOH).

Mmoponuna conen. dakTopbl, BAMSIOWME HA CTEMEHb MMAPONM3a CoMu.

lMponsBeaeHne pacTBOPMMOCTU. YCnoBumsi 00pa3oBaHus U pacTBOPEHUS OCaaKa.
OKkncnnTenbHO-BOCCTaHOBUTENbHbIE peakumn. CTeneHb OKUCIEHUA. TUMUYHbIE OKUCIUTENU U
BoccTaHoBuTenn. Metopg anekTpoHHoro 6anaHca. Metoa nonypeakuui.

CTaHgapTHble 3NeKTpodHble NnoTeHunarnbsl MeTannoB. Psaa HanpskeHnin MeTanmos.

OneKTpon13 pacnnaBoB U BOOHbLIX PaCTBOPOB COMEN.

MeTannbl n HemeTannel B nepnogn4veckon cucteme. ObLwme CBOMCTBA METasIIOB.

OOLwme cBoncTBa HEMETaNIOB.

ﬂpomemyTquaﬂ arrecrtauma npoBogunTCA B COOTBETCTBUMN C lNonoxeHuem o npomemyTquoﬁ

aTTecTtauum obyyatoLmxcsi No Nnporpammam BbicLLero o6pasoBaHus.

KOHTpOJ‘IbHO-I/I3MepI/1TeJ'IbeIe MaTepuarnbl I'IpOMG)KyTO‘-IHOIZ artTectaumm BKNOYalT B cebs

TeopeTnyecKkrne BOnpoChl, NO3BONSIOLLME OLEHUTb YPOBEHb NOMYYEHHbIX 3HAHWIN U/UNKU NpakTnyeckoe(me)
3agaHue(s), nossonstoLlee(ne) oueHUTb cTeneHb CHOPMUPOBAHHOCTN YMEHUA U(UMNN) HABbLIKOB, U(MN)
ONbIT 4ESATENBHOCTW.

I'IpV| oueHMBaHNN NCNONb3YHTCA KONMMYECTBEHHbIE UMK Ka4YeCTBEHHbIE LUKallbl OLEHOK. KpVITepI/IVI

OoueHnBaHNA nNpuBeaeHbl HNXe.

OnucaHve KpuTepueB U LLKarnbl OLEeHMBaHUSA KOMMNETEHUMIN (pe3ynbTaToB 00yyYeHus) npu
aTTecTauum

KpuTepuu oueHuBaHna KoMmneTeHuum Lkana oueHok

MonHoe cooTBeTCTBME OTBETA 00YyYaloLerocsi BCeEM
nepeYncrneHHbIM KputepusiM. NMpoaemMoHCTPUpoBaHo
3HaHWe y4ebHOoro matepvana u BnageHue NoHATUAHbLIM
annapaTtom B o6riactu obLien xummm, ymeHme
CBA3bIiBaTb TEOPUIO C peLleHneM NnpakTnyecknx 3aaad,
BNageHne TeopeTU4EeCKMMM OCHOBaMM 00LLEN XUMKIMK,
CMOCOBHOCTb UMMOCTPUPOBATL OTBET NPUMEPaMMU,
dhakTamm

OTnnyHo




OTBET Ha KOHTPOJIbHO-U3MEPUTENbHLIN MaTepuan He
COOTBETCTBYET OAHOMY (4BYM) U3 NEPEYNCIEHHBIX
nokasaTenein, Ho obyyalroLnnca aaeT npaBunbHbIE
OTBETbI HAa OOMNOJIHUTES1bHbI€ BOMNPOCHI. He,EI,OCTaTO‘-IHO
NpoAEeMOHCTPMpPOBaHa CBA3b TEOPUUN C NMPAKTMKOM, UK
coaepxaTtca otTaerbHble I'Ip06€J'IbI B 3HaHUK BOMpPoOCOB
Teopun

XopoLuo

OTBeT Ha KOHTPONbHO-U3MEPUTENBHbIV MaTtepuan He
CoOTBEeTCTBYET N06bIM ABYM (TpEM) U3 NepevncrneHHbIX
nokasatenemn, obyvaroLmncs gaeT HenomnHble OTBEThI

YacTUYHbIE 3HAHWUS TEOPUM, UMW HE yMeeT
WNMIOCTPMPOBATL OTBET NpuMepamu, daktamu,
[OMYyCKaeT CYLLEeCTBEHHbIE OLIMOKK

Ha AONOJIHUTESIbHbIE BOMPOCHI. ﬂ,eMOHCTpVIpyeT yD,OBJ'IGTBOpVITeJ'IbHO

OTBET Ha KOHTPONbHO-U3MEPUTENBHbIN MaTepuan He
COOTBETCTBYET J0ObIM TpeEM(YEThIpEM) N3
nepeyncrneHHbIx nokasatenen. Obyyarowmncs

faonyckaeT rpy6ble olWnOKN B pacCMOTPEHUN
TEOPETNYECKMX BOMPOCOB, HE MOXET NPUBECTH
KOHKpPEeTHble NpMMepbl Ha NOCTaBIEHHbIE BOMPOChI

AEeMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHbIe 3HaHWS, HeynoBneTBopuUTENbHO

21. ®oHA OLEHOYHbIX CpeacTB

Bonpoc

OTBeT

MakcrManbHOe YMCIo 3NEKTPOHOB, HaxoAALWmMXCs Ha d-NogypoBHE,
paBHO

a) 2;

0) 6;

B) 10;

r) 14.

HauBbICclias BaneHTHOCTb a3oTa paBHa
a) 2;

0) 4;

B) —3;

r) +5.

BaneHTHOCTb chocchopa B Monekyrne opTothochOpHOM KUCTOThI
paBHa:

a) +3;

0) 4;

B) —3;

r) 5.

CkonbKko noHoB obpasyeTcs Npu ANEKTPONMTMYECKON Anccoumanmnm
K2S0s B BOAE?

a) 2;

6) 3;

B) 0;

r)4.

K cnabbiMm anekTponMtam oTHOCUTCS
a) HCI;

6) HNOs3;

B) HF;

r) KOH.

Yemy paBHO 3Ha4eHne pH BOOHOro pacTBopa rmapokcuaa HaTpus ¢
KoHueHTpaumen 0,01 mons/n?

a) 1;

0) 2;




B) 10;
r)12.

K kncnbim consim OTHOCUTCS:
a) H2SOq;

6) NaCl;

B) NaHSOg;

r) Na2SOa.

K KMCNOTHBIM OKCHAAM OTHOCUTCS:
a) Cao0;

0) SOs3;

B) BaOy;

r) Cr20s.

K amcoTepHbIM ruapokcngam OTHOCUTCS:
a) KOH;

6) Al(OH)3;

B) Fe20s;

r) Cr(OH)z2.

10

Xummnyeckoe paBHOBECHE peaKLmu

2NO() + O2¢) 2 2NO2(r) + Q CMECTUTCA B CTOPOHY MCXOLHbIX
BELLECTB B Crny4ae:

a) NOHWXEeHNss TemnepaTypbl;

0) NOBbILLIEHNST KOHLEHTPauUn KUCnopoaa;

B) MOBbILIEHUSA AaBMeHus;

r) NoBbIWEHWSA TEMNEPATypbI.

11

Kakune ns3 nepeyYncrieHHbIX BeWeCTB MOTYT NPOABIIATb TOJIbKO
OKUCNUTENbHbIE CBOMNCTBA:

a) KMnOg;

6) NazS;

B) H202;

r) MnOs..

12

Kakne 13 nepeymcrneHHbIX BELLECTB MOryT MPOSBSATb TOMNbKO
BOCCTaHOBMUTENbHbIE CBOWCTBA:

a) Li;

0) NO;

B) H2SOs;

r)P.

13

K kncrnon peakumm cpefbl NPUBOANT rMAPOSNS:
a) KNOsg;

0) NasPOg;

B) Al(NO3)s;

r) KzS.

14

K OCHOBHbIM COMsIM OTHOCUTCS:
a) KOH;

6) NaCl;

B) ZnOHCI;

r) K2COsa.

15

Mpw anekTponuae BogHoro pacteopa KOH Ha kaToae BblaenuTcs:
a) metann;

0) kucnopog;

B) BOOOPOS;

r) MeTann n Bogopos.

Bonpoc

OTBeT

Kakas cteneHb okucneHnsa mapraHua B coeguHeHmm KMnO4?

+7




MuHumansHasa aHeprus, kotopas TpebyeTcsa Ansa Toro, 4Tobbl
YacTuLbl BCTYNUNN B XUMUYECKYIO peakuuto, HasblBaeTcs
3Hepruen .... (BctaBbTe NPONYLLEHHOE CIOBO)

akTnBauumn

Kak Ha3blBaeTcs BelllecTBO, KOTOPOe U3MEHSIET CKOPOCTb
XMMUYECKOI peakuun 1 He pacxodyeTcs B npolecce
B3anMmoaencTemna?

KaTtanmsaTtop

YpaBHeHne AppeHnyca OTNUCBLIBAET 3aBUCUMOCTb CKOPOCTU
XUMUYECKOW peakumm oT ...
(BCTaBbTE NPONYLLEHHOE CNOBO)

Temneparypbl

Kakoe makcumarnbHoe 4m1cno ANIEKTPOHOB MOXET HaxoanTbCA Ha
s-opbutanun?

Peakunsi 06MeHHOro B3aMMoaencTBus Mexay mMoJekyrnamm colnnm
1 BOAbl Ha3blBaeTCA peaKu,MeVl

rmaponmsa

Peakumsi 0GMeHHOro B3aMMoaencTBMS Mexay Morekynammu
KUCIOTbl U OCHOBaHNA Ha3blBaeTC4Ad peaKu,Me|7| ...(BCTaBbTe
nponyLLeHHoe CrioBo)

HenTpanusaumm

Mpouecc oTaaun aNEKTPOHOB MPU NPOTEKAHUM OKMCINTENBHO-
BOCCT@HOBMTENbHOW peaKkLmn Ha3biBaeTcs ... (BCTaBbTe
NpONyLLEHHOE CMOBO)

oKucneHune

Xnmmyeckas peakuund, npn npoTekaHun KOTOpOVI nornowiaeTcad
TennoTa, Ha3blBaeTCA... (BCTaBbTe nponyuieHHoe CJ'IOBO)

SHﬂ,OTele/ILleCKOVI

10

Uncno monb pacTBOPEHHOTO BeLLEeCcTBa B 1 Kr pacTBOpUTENS
NOKa3bIBaET ... KOHLEeHTpauusl.
(BCTaBbTE NPONYLLEHHOE CIMOBO)

MonanbHaa

11

Uncno monb pacTBOpeHHOro BellecTsa B 1 nuTpe pacteopa
NOKa3bIBaET ... KOHLEeHTpauusl.
(BCTaBbTE NPONYLLEHHOE CIMOBO)

MonApHasa

12

B xope anekTponusa pacnnaea unu pacteopa npoLecc
BOCCTaHOBIEHUSI NPOTEKaeT Ha 3rekTpoae, KOTopbIN
HasblBaeTcs...(BCTaBbTe NPONYLLEHHOE CIOBO)

Katoaom

13

ATOM Kakoro afieMeHTa B OCHOBHOM COCTOSIHUM nMeeT
3MNEKTPOHHYI0 KOHUrypaumo 1s22s22p®3s23pb4st3ds?
OTBeT HanucaTb B BUAE CroBa.

XpOoM

14

Uuncno BaneHTHbIX opbuTaneii, y4acTByoLmUx B 06pa3oBaHnm
XMMUWYECKON CBA3M, ONpefensieT... aNeMeHTa (BCTaBbTe
MponyLLeHHOE CIOBO)

BaNeHTHOCTb

15

MakcrManbHOe YMCIo 3NEKTPOHOB, HAXOASALMXCS Ha p-
noaypoBHE, PaBHO...
OTBeT HanucaTb B BuAe LUndpsbl.

PacueTHble 3agaHus:

Ne

3agaHne

OTBeT

1

Ha ckonbko rpagycoB Hago yBENUYUTb TEMNepaTypy, YToObI
CKOPOCTb peakuuun Bospocna B 27 pa3? TemnepaTypHbIi
KO3 PMLUMEHT CKOPOCTU peakLmm paBeH 3.

30 rpagycos

Bblumcnutbe pOH pacTBopa, B KOTOPOM KOHLEHTpaLms noHos H*
paBHa 10~4 monb/n.

10

Kakon o6bem npu HopManbHbIX YCIIOBUSIX 3aHUMaloT 5 Monb
yrnek1cnoro rasa?

112 n




