MMNHOBPHAYKN POCCUN
PENEPAITBLHOE MOCYOAPCTBEHHOE BIO[IPKETHOE OBPA3OBATEJIbHOE YYPEXKOEHUE
BbICLUEFO OGPA30OBAHUA
«BOPOHEXCKW/ rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBepyowmmn kacenpon
o6LLEen N HeopraHM4YeCcKon XuMuu

< CemeHos B.H.

19.04.2024

PABOYAS IPOT'PAMMA YUYEBHOW JUCIUIJIMHBI

b1.0.12 O0maa xumus

. lUncp n HammeHoBaHMe HanpaBneHus nogrotoBku/cneumnanbHocTu: 14.05.02

. npO(*)Vlﬂb nogroroBku/cneumnanmsaymua: ATOMHbIE CTaHLUUMK: NMPOEKTUpoOBaHne,
aKcmnyaTtauma n MHXXUHUPUHT

. KBanudmkauumsn (cteneHb) BbINyCKHUKA: crieLmannuct
. PopmMa obByuyeHuUn: oyHas

. Kacdbeppa, oTBevarwLwan 3a peanusaumio ANCLMUNIIUHDBI:

kKadenpa obLien n HeopraHMYeckom XMMun

. CocTtaBuTenb nporpammbl: CemeHoB Buktop Hukonaesn4, npodeccop kadenpbl 06-
LLLEN N HEOPraHMYEeCcKOM XMMUK, AOKTOP XMMNYECKUX HayK, npodeccop

. PekomenpgoBaHa: HMC xumuyeckoro gakyrnbTeTa NpoToKos Ne 4 or 11.04.2024

. YueOHbIN rop: 2023/24 CemecTtp(bl): 2



9. Llenu u 3agayun y4yebHOMN AUCLUNIIUHDI:

Llenb gucumnnuubl: PaccMoTpeHne OCHOB COBPEMEHHbIX NMPeaCcTaBNeHNn O CTpoe-
HUW BELLECTBa, U3y4YeHNe BaXHENLLINX 3aKOHOB 1 TEOPUIA HEOPraHMYEeCKON XMMUK, Konndye-
CTBEHHbIX XapaKTePUCTUK ABMIEHUI M MPOLLECCOB, YCNOBUA OCYLLECTBNIEHUS XUMUYECKUX
peakumii, BO3MOXHOCTM ynpasneHnsa rinybuHom nx npotekaHus. @opmmpoBaHne Hay4yHoro
MbILUSIEHNSA, HaBbIKOB NMPaKTUYECKOro NUCMOSIb30BaHUA TEOPETUYECKNX 3HAHNIN ANA peLue-
HUA KOHKPETHbIX XMMNUYECKNX 3a4au. .

3agaun aUCUMMINHBIL: 3aN0XUTb OCHOBbLI NPOdEeCCMOHaNbHON NOAroTOBKM MO XWU-
MWK, OCYLLECTBUTb NEPEXOA OT KAYECTBEHHOIO ONMCaTENbHOro NoAXoAa U3yyYeHus npeg-
MeTa K KOJIM4eCTBEHHbIM NpeAcTaBeHNsIM B XMMUN; - pPaCCMOTPETb OCHOBHbIE 3aKOHbI U
npeacTaBneHns XMMUK; - OCBOUTb TEOPUIO U HAYUYUTbCA NPUMEHATb Ha NPaKTUKE yYeHMEe O
BELLLECTBE U XMMUYECKUX NpoLeccax; - U3y4nTb OCHOBHbIE CBOMCTBA XMMNYECKNX 3fIEMEH-
TOB N BaXHENLLMNX HEOPraHNUYECKUX COeaUHEHNN.

10. MecTo yuye6HOM gucumunnuHbl B cTpyktype OOI: kypc Bxoaut B 65n1ok 61.0
- o0s3arepHAs YacTh. OucumnnuHa usyyaetcs B 1 cemecTpe 1 Kypca, NpefllecTsyowmx
ANCUMNAVH HE UMeeT u 6a3npyeTca Ha 3HaHMAX MO XMMun B o6bemMe deaepanbHOro Kom-
NMOHEHTa rocyfapCTBEHHOIO CTaHAapTa OCHOBHOMO obuero o6pa3oBaHus.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/Moaynio (3HaHUA, yme-
HUSA, HaBbIKK), COOTHECEHHbIE C NMIaHUPYEMbIMU pe3yribTaTaMu OCBOeHUsA o6pas3o-

BaTeNbHOM NporpamMmmMbl (KOMNeTeHLUAMU) U UHAUKATOPaMU UX [OCTUKEHUA:

OLIEHMBAsI JOCTOMHCTBA U
HEQOCTATKH

Kop, HaseaHue komne- | Kopg(bl) MHankaTop(bl) lMnaHupyemsble pe3ynbTaTtbl 06yyYeHus
TeHunn
YK-1 | Cnocoben VK-1.1 | Onpenensier npobensl B BHaTh:
undopmanuu, .
OCYILCCTBILATE bopman N - OCHOBHBIC MCTOYHHMKU Hay4HOH mH(OpManuu B
KPUTHUCCKUIL HEOOX0AUMOM JUTSE
.« 00JIaCTH XMMUHU;
AHATIHG pemieHus  NIPOOIEMHON
CUTyaIuu - BO3MOKHOCTH M orpanmdeHusa Kiaccuueckux
MPOOJIEMHBIX
o MCETOIOB BBIIIOJIHCHUSA OKCIICPUMECHTA,
CUTyalui Ha
OCHOBE VK-1.2 | Kputndeckn ouenupaer BO3MOXXKHOCTH H OIPaHUYEHHS COBPEMEHHBIX|
HAJIEXKHOCTh MCTOYHHUKOB |[IPUOOPOB Ul MCCIIEJOBaHUM B 00acTH (U3MKU U
CHUCTEMHOTO
nHpOpManuH, paboTaeT ¢ [XUMHU
MOAX0/1a, .
6 MPOTUBOPEUYNBOH
BBIPA0AThIBATE uH(OpPMAIMCH M3 PASHBIX |yneTh:
CTDITORO HMCTOUHHKOB - aHANM3UPOBATh 3a/1a4y, BBUIENSAA ee 0a30BbIe
JIEVICTBUI P ¥
VK-1.3 | Paccmarpusaer COCTABJISIONIHE;
BOSMOXHBIC  BAPHAHTEL | cymecTaTh mouck MH(OPMAIMK IS pEIIeHHs
pelLieHus 3a/1a4y,

Baauu 10 pa3IMYHBIM THIIAM 3alpOCOB;
- [Ipu oOpaboTke nHGOpPMAUK OTIINYATh (DAKTHI OT|

MHEHUH, WHTepnpeTanuid, (OpMUPOBATH OICHOK,
COOCTBEHHBIE MHEHHSA u CYXKICHUS,
ApryMEHTHpPOBaTh U Mpe[laraTb ~ BO3MOXKHBIE
BapHUAHTHI pemeHus MIOCTaBIICHHON  3ajauu,

OLICHUBAsA WX JOCTOMHCTBA U HECOOCTATKMU.

BJIAAETD.
- [loHATUIHBIM  ammapaToM XHMUH,

- HaBblkamMu wuHTEpHpeTraluu M PpaHXUPOBAHUS

nHpopManny, Tpebyemoii JUis pelieHus
TMOCTaBJICHHOMN 3a/1a9H;
- HaBbikamm  BbIOOpa  BapuaHTa  pelICHUs

MOCTaBJICHHOMN 3aJa4yl Ha OCHOBEC OLCHKHU CIO|

MOCTOHMHCTB U HCAOCTATKOB.




OIIK1

Cnocoben
HCIIOIbL30BaTh
0a30Bble  3HAHUS
€CTeCTBCHHOHAYYH
BIX JUCLUIUIMH B
podecCHOHaNBEHO
W JIeATEIbHOCTH,
MIPUMEHSATh
METOIbI
MAaTeMaTHYECKOTO
aHajau3a u
MO/JICITUPOBAHHS,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIIbH
Or'0 UCCIEAOBAHUS

OIIK 1.3

3HAeT OCHOBHLIE
IMOHATHS U 3aKOHBI
XHUMHH, DKOJIOTHH

3HATh:

POJIb XUMUHU B €CTCCTBO3HAHUU, €€ CBA3LC APYTUMHU
€CTCCTBECHHBIMU HayKaMI/I, BAXHEHIIINE XUMHUYECKUE
TMOHATHUA U OCHOBHBIC YUYCHUA: O CTPOCHHUU aTOMOB
U MOJICKYJ; MECPUOAUYCCKOM U3MCHCHUUN CBOIICTB
DJIEMEHTOB, XHMHWYCCKOM Hpouecce (XHMH‘IGCKOﬁ
TepMO,HI/IHaMI/IKe U XUMHYECKON KI/IHeTI/IKC)
YMmernb

HUCIIOJIB30BAaTh 3HAHUA TeOpCTH‘IeCKI/IX 0OC- HOB
XUMUU I 06’LHCH3HI/IH CBOIICTB BCIICCTB U
peaKuMﬁ, B KOTOPLIX OHU Y4YAaCTBYIOT; NPHUMCHATH

3HAHUA B o6nacm XUMUHN JJIs1 OCBOCHUA
MpoeCCHOHANBHBIX ~ TUCHUIUIMH W PEIICHHS
npo¢heCCUOHANBHBIX 3a71ay;

Biaagern:

MeToAaMu 0e301macHoOro obparieHus c

XUMHUYCCKUMU BEHICCTBAMU C YUCTOM HUX (1)1/131/[‘16-
CKUX U XUMHYECKHX CBOWUCTB

12. O6bemMm AMcUUNUHBbI B 3a4eTHbIX eAuMHUUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM
nnaHoMm) 3 3ay. en. / 108 u.

Popma NpoMeXYyTOHYHOM aTTecTaumumn (3ayem/sKk3ameH) 3a4eT C OLEHKOW

13. TpyaoeMKoOCTb NO BUuAamM y4yeoHoun paboTbl

Bupa yuebHomn paboTbl

TpynoeMKocTb

Bcero

Mo
cem
ecTp

am

Ne cemecTtpa

NToro

KoHTakTHas paboTta 28 28
nekum 18 18
"
B TOM npakTn4eckue 18 18
ancne: na6opaTopHble - -
KypcoBas paboTa
CamocTosiTenbHas paboTta 36 36
KoHTponb 36 36
108 108




13.1. CopepxaHue AUCLUMNIIUHDbI

n/n

HanmeHoBaHue pasaena gnuc-
LUNMJINHBI

CopepxaHue pasgena AnCuUmninHbl

1. Nekuyun

1.1

XUMUA B CUCTEME eCcTeCcTBEH-
HbIX HayK. OCHOBHbIe MNMOHATUA.
CDpr,ameHTaanble 3aKOHbI N
TEOPUN XUMUMN.
CTexmomeTpmquKme 3aKOHbI
XUMUN.

®dyHaaMeHTanbHble 3akOoHbl U Teopuwn. [@30Bble 3aKOHbI.
Yucno Asoragpo. Monb n monsapHasa macca. CoBpeMeHHasa xu-
Muyeckass aToMmumctvka. ATom, monekyna, kKpucrtann. dasa.
CrexvomeTpunyeckme 3akoHbl XuMun. OrpaHMYeHHbIn XapakTep
N rpaHunLbl MPUMEHNMOCTM CTEXUMOMETPUYECKNX 3aKOHOB.

1.2

CtpoeHue atoma. MNMepuoanye-
CKMWI 3aKOH U nepuoanyveckas
cuctema anementos .M.
MeHnpeneesa

PazButne npegcrasneHnin o ctpoeHnn atoma. CoBpeMEHHbIe
npeacraBneHns o CTpoeHun atoma. KopnycKynspHO-BOMHO-
BaA npupofa 3nekTpoHa. NoHSATME O KBaHTOBOW MeXaHWKe.
ATOMHble opbutanu. MHOroanekTpoHHble aToMbl. MpuUHUMNLI 1
npaBuna 3arnofiHEHNA 3MEKTPOHaMN aTOMHbIX opbuTanen.
CTpoeHne aToMOB W Nepuoamyeckasl cucteMa XMMUYECKUX
anemeHToB. CTpyKTypa NepMoanyeckomn CUCTEMBI..

1.3

Teopunsa XMMU4eCcKom CBA3N

OcHoBHble xapaKTepucTukun cBasn. KoBaneHTHas cBsA3b. Me-
TOA, BaneHTHbIX cBA3en. CBOMCTBA KOBANEHTHOW cBsA3W. [Mbpu-
avzauns opbutanei. KpatHole cBA3W. [JOHOPHO-aKLENTOPHbI
MexaHu3M o6pa30BaHUsi KOBaNeHTHoW cBA3N. MoHAThe 0 Me-
TOZAE MOJIEKYNAPHbIX opbuTanen. MloHHasa cBsi3b kak oHa 13
COCTaBMAKLINX pearnibHOM XMMU4YECKOW CBA3U, ee CBOWCTBA.
CrteneHb okucneHns anemeHToB. MeTannuyeckas cBA3b U ee
npupoga. CsoWcTtBa MeTannuyeckom cBA3n. BopopopHas
CBA3b. BnmaHne mMexmonekynsapHoOn u BHYTPUMOSEKYNAPHON
BOAOPOLHON CBA3M Ha CBONCTBA BeLlecTB. MexmonekynspHoe
B3anmoperictene. Cunbl BaH-fep-Baanbca. OpueHTaumoH-
HO€, MHAYKUMOHHOE 1 AUCNEPCUOHHOE B3auMOAENCTBIE.

1.4

O6ume 3aKOHOMEPHOCTH Npo-
TeKaHMA XUMUYECKUX peaKkLyii.

CKOpOCTb XMMUYECKUX peakumin U pakTopbl, OT KOTOPbIX OHa
3aBUCUT. 3aKOH AEVCTBYHOLLMX Macc. 3aBUCMMOCTb CKOPOCTH
oT Temnepartypesl. [Mpasuno BaHT-INodpda. YpasHeHne AppeHu-
yca. QHeprusa akTuBaumm peakumu. Katanua n katanusaTtopbl.
Xumunyeckoe paBHoBecue. KoHcTaHTa paBHoBecus. Cmelle-
Hue paBHosecus. [puHuun Jle-llaTtenbe. Tennosblie apdekThb
XUMUYECKMX peakumin. 3akoH [ecca. QHTanbnna. SHTponus.
OHeprusa Mm66ca. TepMoaMHaMUYECKUI KpUTEPUIA HaMpaBIeH-
HOCTM XMMMNYECKOro npoLecca.

1.5

PacTBopbl

OnpepgeneHune pacTBOpoB. PacTBopbl Xuakue, TBepable, ra3o-
obpasHble. PacTBopeHue kak OU3NKO-XMMUYECKUA MpoLLecC.
KoHueHTpauumsa pacTBopoB 1 cnocobbl eé BbipaxeHus. PacTBo-
pUMOCTb, haKTOpbI, BANAIOLIME Ha BENMUYNHY PaCTBOPUMOCTU.
3akoHbl pa3baBneHHbIX paCTBOPOB.

ONeKTpPoNUTbl N HEANEKTPONUTLI. Teopursa 3NeKTPONTUTUYECKOM
aunccoumnaumn. CteneHb MoHn3aumn. KoHctaHTa guccoumaumnm
cnabblx anekTponuToB. 3akoH pa3BefdeHns OcTtBanbaa. Kuc-
NOTbl, OCHOBAHUSA M COMNN C TOYKN 3PEHMS TEOPUMN INEKTPOSNN-
Tnyeckon auccoumauun. AMcoTepHbIe TMAPOKCUAbI. ANEKTPO-
nutuyeckass auccoumauus Bogapl. VMoHHoe npousBeneHune
Boabl. BogopopgHbin nokazatenb. O6GMeHHbIE peakuun Mexay
noHamu. MNMpomnseeaeHne pacTBopMmocTu. Peakumm HenTpanu-
3aumn 1 rmgponusa. dakTopbl, BAUAIOLWME HA TMOPONUTUYE-
CKOe paBHOBecCHeE.

1.6

OKuncnmTenbHO - BOCCTaHOBU-
TenbHble peakunn. neKTpo-
nma.

OKucneHne n BOCCTaHOBIIEHNE KaK eOMHbI npouecc. Tunbl
OKUCININTENIbHO-BOCCTAHOBUTESbHLIX peakuuin. Metoabl ypas-
HUBAHNA OKUCNNTENbHO-BOCCTAaHOBUTENbHbIX peaKuuin: MeTop,
3NEKTPOHHOro 6anaHca u MeTof nonypeakunin. SnekTpoaHble
noTeHumanbl. INEKTPOXUMUYECKUA pAL, HanpsiXeHun. HanpasBneH-
HOCTb OKWUCIUTENbHO-BOCCTAHOBUTENbHbIX peakuui. OnekTponus
pacnnaBoB 1 BOAHbIX paCTBOPOB CONen.




1.7 | KomnnekcHble coeguHeHus

CoepgnHeHna nepsoro 1 Bbiclwero nopsaaka. CTpyktypa KOMm-
NNeKcHbIX coeamHeHun. HomeHknatypa u knaccudmkauus
KOMIMMEKCHbIX COeAUHEeHUN. Y CTONYMBOCTb KoMMnekcos. KoH-
CTaHTa HECTOMKOCTU. XMMUYeckasi CBA3b B KOMIMMEKCHbIX CO-
eanHenusax (no MBC).

3. JlabopamopHbie pabomsbi

3.1

Xummyeckas KMHeTuKa

CKOpOCTb XMMUYECKON peakLumun. 3aBUCUMOCTb CKOPOCTUN OT
KOHLeHTpaLumu, TemnepaTypbl 1 MoLaamn CONPUKOCHOBEHNS
pearmpyoLmx BELLECTB.

3.2

Xnumunyeckoe paBHOBecCue

BnusaHue KOHUEHTpaunn n tTemnepaTtypbl Ha CMelleHne Xxmmn-
YeCKOro paBHoBecuA

3.3

PacTBopbl

MpuroToBneHne pacTBOpPOB 3afaHHON KOHLUEeHTpauun. Obwme
cBOMCTBaA pacTBOpoB. VloHHOe npou3BegeHne Bogbl, pH
cpedbl. KncnotHo-ocHoBHble paBHoBecus [Npon3BeaeHve pac-
TBOpMMOCTK. [(Maponus conen.

3.4

OKUCNUTENBLHO - BOCCTAHOBU-
TellbHbl€ peakuunin.

OneKkTpoHHasi TEOpUA OKMUCIIEHUsI - BOCCTAHOBMeHusi. MeTtoz
SMEKTPOHHOrO GanaHca 1 MeToz Nonypeakuui.

3.5

KomMnnekcHble coeanHeHus

KomnnekcHble coeuHeHus 1 OBOWHble cOonu. YCTOMYMBOCTb
KOMMMEKCHbIX coeaNHEHUNN

3.6

XapaKTepucTuka afieMeHTOoB U
X CoeUHEeHUN

Mepuoamyeckunii 3aKOH Kak OCHOBA XMMWYECKOW CUCTEMATUKW,.
MeTansnbl u HemeTannbl B nepmognyeckon cucteme. dunsnye-
CKMe 1 XMMUYEeCKNe CBONCTBa NPOCTbIX BellecTs. ObLme
MPUHLMIMBI NONy4YeHUs nNpocTbix BellecTB ObLmne cBONCTBa
HemeTannoB 1 MeTansos.

XapaKTepucTrKa 9NEMEHTOB Y UX COEOUHEHUN,

3.2. Tembl (pa3penbl) AMCUMNNUHBI U BUObI 3aHATUN

Ne
n/n

HanmeHoBaHue Temsbl
(paspgena) avcumninHbl

Buabl 3aHATUI (KONUMYECTBO YacoB)

Jlekumn

Nabopar | MNMpakTtu- CamocTtoaTernb-

Bcero
OpHble yeckue Hasa paboTa

XUMUA B CUCTEME €CTECTBEHHbIX
HayK. OCHOBHble NOHATUA. DyH-

AaMeHTarnbHble 3aKOHbI M TeopuK
xumun. CTexnomeTpuyeckmne 3a-

KOHbI XVMWW.

CtpoeHue atoma. lNepuogmnye-
CKWUI 3aKOH 1 nepuoanyeckast
cuctema anemeHtoB .M. Meh-
Aeneesa

Teopusa XuMN4eCcKom cBA3N




O6Lwme 3aKOHOMEpPHOCTU NpoTe-

4 Ka Hul;llﬂ xmmmquKmf peakuu 17|p . 2 2 6 14

5 PacTtBopbl 4 4 6 14

6 OKUCNIUTENBHO - BOCCTaHOBU- 2 4 4
TenbHble peakLun. ANeKTPornus.

7 KomnnekcHble coeanHeHust 2 2 6 10
XapakTepucTmka afIeMEHTOB U

8 nx EOGD,VIFLGHVIVI 4 10 14
WTtoro 14 14 44 72

14. MeToauyeckne yKazaHus s 00y4al0MMXCs 10 OCBOCHUIO TUCHMILIMHBL: Opra-Hu3aius
M3Yy4YeHUS TUCUUILTMHBI PE/0JIaraer:

OpraHmauHﬂ HU3YYCHUA JUCHUILINHBI ITPEAIIOIaracT:

® TIPOBEJICHHE JICKIIUHA
® TIPOBEICHHE Ja0OPATOPHBIX 3AHITHI
e BHEayIUTOPHAs CAMOCTOsITeNIbHAsA paboTa CTy/I€HTOB

OpranuzanoHHasi CTpyKTypa JEKIIUOHHOTO 3aHATHS:

N —

oA w

®opMyIMPOBKA TEMBI, TOCTAHOBKA IMTPOOJIEMHOTO BOIIpOCca

Pa3zbsicHeHne TEOpEeTUYECKUX U TPAKTUYECKUX BOIIPOCOB ISl PEILICHHMS] TOCTaB-JICHHOU
POOIEMBI

KonkpeTHbie mpuMephl pelieH s MOCTaBICHHBIX BOIPOCOB

BriBoabI

DopMyITUPOBKA 3aIaHUS JII CAMOCTOSATEILHON PabOThI

OpraHu3anroHHas CTpyKTypa Ja00paTOPHOTO 3aHATHS.

abhwn =

DopMyIUPOBKA IETHU 3aHATHS

OO0cyx1eH1ne TEOPETUUECKUX OCHOB TEMBI, OIIPOC CUYAEHTOB
Beinonnenue paboTbl

ITpoBepka BBINOJHEHHBIX 3aJaHUI

BriBoabl

TeKy'H_[Hﬁ KOHTPOJIb TPOBOAUTCA ITYTEM YCTHOTO OIIpOCa CTYJACHTOB, O6CY)KI[CHI/I$I

MaTepuaia JiIsl CaMOCTOSITEIbHOM pabOThl, BBIMOIHEHHSI KOHTPOJIBHBIX padoT.

W3y4YEHUE OCHOBHBIX U JIOMOJIHUTEIbHBIX JIUTEPATYPHBIX UCTOYHUKOB;
paboTa ¢ KOHCIIEKTaMH JICKIIHIA;
BBITIOJIHEHUE 33JJaHUM TEKYILIEH aTTecTaluu;
TEKYUIUH KOHTPOJIb YCIIEBAEMOCTH




15. Nepe4yeHb OCHOBHOW 1 [ONONHUTENLHOW NUTEpaTypbl, PECYPCOB UHTEPHET, He-
06XxoAMMbIX AN OCBOEHUS1 AUCLUNIIUHbI

a) ocHoBHag nutepartypa:

Ne n/n UcTouHuk
MoH4yapos E.IM. KpaTkuii Kypc TeopeTudeckon HeopraHuyeckon xumum / E.I". ToH4Ya-
1 pos, B.1O. KoHagpawwH, A.M. Xosus, FO.I1. AcdpmHoreHoB: yuebHoe nocobue. - CI16.:

N3paTtenbcTBO «JlaHby», 2017.-464 c.

MoH4yapos E.IN. TeopeTuyeckne ocHOBbI HeopraHudeckom xumum / E.I". [oH4apoB,
2 KO.IM. AdmHoreHos, B.HO. KoHgpawuH, A.M. XoBuB. - BopoHex : N3gaTtenbckumn
oom BI'Y, 2014.-589 c.

NoHuapos E.IM. O6was xumusa / E.I". NoHyapos, K., AduHoreHos, A.M. XoBuB. -
BopoHex : N3g-B0 BopoHex. roc. yH-Ta, 2010. - 401 c.

6) pononHWTEeNbHas NUTepaTypa:
Ne

n/n UcToYyHuUK

3 Xayckpod1 K. CoBpeMeHHbIn Kypc obuien xumum: B 2 1. / K. XayckpodT, 3. Koh-
cTa6n. - M. : Mup, 2002.-T.1.-540 c.

4 Hekpacos B. B. OcHoBbl 06wen xumnn: B 2 T. / b. B. Hekpacos. - CI16: J1aHb,
2003.

5 puHByA H. Xumusa anemeHToB: B 2 1. T.1/ H. M'puHBya, A. OpHLWwo; - 3-e n3pg. - M.:
BuHowm, JTabopaTtopus 3HaHun, 2015. - 607 c.

5 puHByA H. Xumusa anemeHToB: B 2 1. T.2/ H. M'puHByA, A. OpHwWwo; - 3-e n3g. - M.:

BuHom, JTabopaTopusa 3HaHun, 2015. - 670 c.

B) 6a3bl AaHHbIX, I/IHq)OpMaLI,VIOHHO-CFIpaBO‘-IHbIe N NMONCKOBbIE CUCTEMbI!

Ne
NcTouHmnk
n/n
7 www.lib.vsu.ru
3 www.plib.ru/library/
9 http://himlib.ru/index.php?book

16. MepeyeHb y4ebHO-MeTOAMYECKOTrO O6ecneveHus Ans caMocTosTeNnbLHOW paboThl

Ne
n/n
1 Camocpanosa T.B. JTabopaTopHbiit npakTukym no obuen xumnm / coct. T.B. Camodhanosa,

B.H. CemeHos, '.B. CemeHoBa - BopoHex :M3paTenbckunn gom BI'Y, 2015

5 CemeHoBa I'.B., Cywkosa T.I., Teepgoxneboea J1.A., lNorayeea A.A., KocsikoB A.B. Xumus. Y.

1. YyebHo-meToanyeckoe nocobue. BopoHex : Mspgatenbckuin gom By, 2015.- 50 c.

CemeHoBa I'.B., Cywkoea T.I1., Teepaoxne6osa J1.A., llorayesa A.A., KocsikoB A.B. Xumus. Y.
3 2. HeopraHuyeckas xumus. / YuebHo-meToamndeckoe nocobue. BopoHex : N3paTtenbckuini oom
Bry, 2015.- 22 c.

NcToYHNK

17. UHdopmaLMOHHbIEe TEXHONOIMU, UCNosib3yeMble ANA peanusauum yyebHomn
AUCLMNIIUHBI, BKIIOYasa nporpaMmmHoe obecnevyeHne u MHPoOpMaLMOHHO-CNpaBoOY-
Hble cUcTemMbl (Npu Heo6xoaANMMOCTH)

Mpun peanu3aunm aNCUUNIIMHBI UICNONb3YIOTCA Knaccuyeckne obpasoBaTenbHble
TexHonormm . OCHOBHbIE TUMbI NIEKUNA — BBOAHbIE ( B HaYane u3ydYeHnsa guCuuniivHbl) u
MHOpMaLMOHHbIE. [TpoBeAeHne TEKYLUMX aTTecTaumm U NPOMEXYTOYHbIX aTTecTaummn
ocyulecTengaerca B popme ycTHoro cobecegoBaHus no KNM.

B cnyyae Heo6xoaMMOoCTK nepexoa Ha ANCTAHLUMOHHbIN pexum obyyeHus ans co-



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

34aHu1A SNEKTPOHHBIX KypPCOB, YTEHWS NIEKLMIA OH-NaH 1 NpoBeaeHna nabopaTopHO- npak-
TUYECKUX 3aHATUMA UCMONb3yeTca MHOPMaUnoHHbIe pecypcbl OBpa3oBaTenbHOro nop-
Tana "OnekTpoHHbIi yHuBepcuTeT BI'Y (https:\\edu.vsu.ru), 6a3umpytowierocsi Ha cucteme
ANCTaHUMOHHOro obyyeHus Moodle, pa3BepHyTol B YyHUBEPCUTETE.

18. MaTtepmanbHO-TeXHU4Yeckoe obecnevyeHme AUCLUUNIUHDI:
MynbTumMegmMnHasa TEXHUKA.
CraHpapTHoe obopynoBaHune nabopatopuii NpakTUKymMma no obLuen 1 HeopraHM4YeCcKom
XUMUN - NabopaTopHbIe CTOSbI, BbITAXHbIE CUCTEMBI, 3NIEKTPOHHbIE BECHI, CYLUUITbHbIE
WKadbl, KOMNbIOTEPLI, abopaTopHas Nocyaa, XMMU4eckme peakTmsbl U T. .
B TOM uucne:
BaHsa 4-x mecTHas BoaaHasda
Ouctunnatop
Buanctnnnartop
Becbl nabopaTtopHbie J16-120A
Becbl «Ohaus»
MarHutHas melanka
KprnoTtepmocTaT XuaKOCTHOW
Meub Tpybuatas 1-1.4-40
PH-MB meTp
CnekTtpogotomeTp CP-2000-02
®dotomeTp KOK-5M
KomnbloTepHasa nameputenoHas cuctema L-micro ¢ patumkamum pH, Temnepatypsl, on-
TUYECKOM MIOTHOCTMW.

19. OueHo4Hble cpeacTBa ANA NPoBeAeHUsA TEKYLen N NPOMEeXyTO4YHOMN aTTecTa-
umn

MopAnoK OLEHKN 0cBoeHUs obyyvalolummMmcs yuyeGHOro matepuana onpeaensercs
coAepXaHneMm creayowmx pasaenos AUCLUMNIIHBI

HavnmeHoBaHue pas-
KomneteH-
Aena aucumniuHel (Mo-
umsa(m)
Bynsi)

NupukaTop(bl)
OOCTUXeHns OueHouHbIe cpeacTBa
KOMMeTeHuun

Ne
n/n

OCHOBHbIE MOHATUSA 1 CnocobeH npu-
3aKoHbl xumumn CoBpe- MeHATb  ecTe-
MeHHas XMMmuyeckas CTBEHHOHayu4-
aToOMUCTUKA Hble U OOLLEenNH-
)KeHeprle 3Ha- OHK 1.3
HUS, meToabl
MaTtemartunye-
CKOro aHanmsau
MoaennpoBa-
HUS B MHXEHep-
HOW peATenbHo-
CTW, CBAA3aHHOMN
y C  (OTOHHbLIMMU KomnnekTtbl KMM ansa TekyLmx n npo-
TEXHONOTUAMMU MEXYTOYHbIX aTTecTauui
06paboTkn  UH-
dopmaumu,
NPoeKTUpoBa-
HWEM, KOHCTpPYM-
poBaHMEM "
TEXHONOTUAMMU
NPOVM3BOACTBA
3IEMEHTOB,
npubopoB n cu-
cTteM POTOHUKMK
N onTouHop-
MaTUKKn




5 Xumunyeckasa KMHeTuka OMK-1 OIIK 1.3 Komnnektbl KUM gns TEKYLLMX 1 po-
MEXYTOYHbIX aTTecTauunim
3 ﬁ:ﬁ:::ﬁ';ﬁﬂ;iggf&” OMK-1 OIK 1.3 Komnnektbl KUM gnsa TEKyLUMX 1 npo-
MEeXYTOUHbIX aTTecTauumn
paBHOBecue
4 PacTBopbl OMK-1 OIIK 1.3 Komnnektol KUM ansa TEKYLLWX 1 npo-
MEXYTOYHbIX aTTecTaummn
s | | omer | OTKES | wownmacns ot am roxyumnpo-
SneKTponn3 MEeXYTOYHbIX aTTecTauumn
6 CTpoeng aTtoma. [epu- OMK-1 OIIK 1.3 Komnnektsl KUM ans TeKYLLWX 1 npo-
O[MYECKNI 3aKOH MEXYTOUHbIX aTTecTauui
v Teopus xumnyeckom OMK-1 OIIK 1.3 Komnnektol KUM ansa TEKYLLWX 1 npo-
CBA3U MEXYTOYHbIX aTTecTaummn
3 KomnnekcHble coefmHe- OMK-1 OIIK 1.3 Komnnektol KUM ansa TEKYLLWX 1 npo-
HKA MEXYTOYHbIX aTTecTaummn

lMpomexyToyHas aTTecTaums
opmMa KOHTPOrS - 3a4eT C
oLEeHKon

MepeyeHb BONPOCOB

20. TunoBble OLEHOYHbIE cpeacrtea U MmetoandeckKkme matepuanbl, onpeagensrowume

npoueaypbl oLeHMBaHUA
20.1. TeKywWwMim KOHTPOSb yCreBaeMocTu

1. TekyLias atTectauus

MpuYMepHbIN NepeYeHb BONPOCOB ANs TEKYLLEN aTTecTaumm

1. Ckoipko aToMOB coniepkutcs B 51 r ammuaka NH3?

2. HOJ'II)?:Y?ICB JaHHBbIMHA 00 PHTAJIbLINHA 06p330BaHI/I$[, MNPUBCACHHBIMH HUKC, BBIYUCIIUTH

termnoBoi s et peax-uun: F&,03(1s) + 3 MJs) = 2 Feas) + 3 MgO(u)
AfH® (Fe,05 ) = -821,4 Ik /moms AfH® (MgO) = -601,8 xJIx / Moib

3. Haiitu koHuenTpanuto noHos OH™ B pactBope ¢ pH =3.

4. CocTaBUTh MOJIEKYJIIPHBIE U MOHHBIE YpaBHEHUS! PEaKIMi THIPOJIU3a COJIeH, yKa3aTh

pH: ZnSO,; KCI;Na,SiO3.

5. IIpousseneHue pacTBOPUMOCTH Moauaa cBuHia npu 20°C pasro 8-107°. Berunciuts

KOHIIEHTPAIMIO HachI-IIEHHOro pacTBopa Pbl,

TpeGoBanus K BHINOJTHEHHUIO 3aJaHUI (WJIN IIKAJIbI M KPUTEPUH OLIEHMBAHUA)

OI_ICHKa PE3YJIbTATOB O6y‘-ICHI/IH Ha TeKymeﬁ aTTCCTAllUU ITPOUCXOAUT I10 CICAYIOIINUM ITOKA3aTCIIAM:
1. Bnagenue COACPKaHUEM y‘-IC6H01"O MaTrcpurajia u MOHATUNHBIM arrapaToM JUCHUIIINHBI «XUMHA.

2. YMeHHe CBA3BIBATh TCOPCTUYCCKUC 3HAHUSA C ITPAKTUICCKUMU HABbIKAMMU.

3. YMmenue YCTaHaBJIMBATh MCKANCIHUIIIIMHAPHBIC CBA3H.




20.2. NMpomexyToyHaa aTTecTauuma

[IpoMexyTodHasi aTTecTalsl M0 JUCIHILIMHE OCYIIECTBISIETCS C MOMOIIBIO CIIETYIOIIIX

OIICHOYHBIX CPEIICTB:

11

12.
13.
14.
15.
16.
17.

18.
19.

20.

21

23.
24.

25.

26.

27.
28.

29.
30.
31.

[lepeueHp BOIIPOCOB K 3aUeTy:

q)yHI[aMeHTaHI)HBIG TCOPHUHU U 3aKOHbI XMMUU: aTOMHO-MOJICKYJIApHasA TCOPHsA, 3aKOH CO-XpaHCHUA
MacCChbI U SGHCPIuu, HepI/IOI[I/I'-IeCKI/Iﬁ 3aKOH; TCOpHA XUMUYCCKOI'0 CTPOCHHS.

CoBpemeHHasi XUMHYECKasi aTOMUCTUKA. ATOM, MoJeKyia, kpucramwl. IlpocTeie U ciox- Hble
XxuMudeckue coearHeHusa. Pas3a Kak HOCHTENb CBOMCTB BEIIECTBA, HE O0Jafaro- MIETO
MOJIEKYJISIPHOH CTPYKTYPOH. AJTOTPONHS U MOIUMOP(U3M.

CrexnoMeTpuiecKue 3aKOHbl XMMHH (3aKOH IIOCTOSIHCTBA COCTaBa M CBOMCTB, 3aKOH KPaTHBIX
otHouieHnH). OrpaHWYeHHBId XapakTep W TPaHHLBl MPUMEHHMOCTH CTEXHOMET- PHUSCKUX
3aKOHOB.

PasButne npencraBienuii o crpoennu aroma. [Inanerapras monens Pesepdopaa. Teopust bopa.
OCHOBBI KBaHTOBO-MEXAHHYECKOTO OIHUCAHUS CTpoeHus aToma. KopmycKyssipHO-BOJIHO- Bas
MpUpoIa NEKTPoHA. ATOMHAs OpOuTanbs. KBaHTOBEIE UmCTa.

OcHoOBHbBIC TIpaBWJIa 3allOJHEHUS opOuTaneil 3MeKTpoHAMH (IIPUHLMI HAaWMEHbILIEH SHEpPIuy,
npaBuio Kireuxosckoro, npuniun [laymnum, npasuno XyHzaa).

[lepuonnueckmii 3axon /.M. MenneneeBa, ero coBpeMeHHas (OpPMYIHPOBKa M (pU3UYE- CKUH
cMbIci. CTpoeHUe NEPUOIUIECKON CUCTEMBI 3JIEMEHTOB.

XuMHU4ecKast CBsI3b, €€ OCHOBHBIE XapaKTEPUCTUKH (SHEPTHS, AJTUHA, HATPABIEHHOCTB ).
IIpencrasnenue o HOHHOM CBSI3U.

. KoBanentHas cBsi3b: 0OMEHHBIH U TOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHus; CBOMCTBA

CBs3U. HpCZ[CTaBHeHI/IC O KpaTHBIX CBA34X.

. TuOpunu3anus aroMHbIX opOuTanei. TUITBI THOPUIU3AIMKE U TEOMETPUS MOJICKYI (Ha IpUMeEpe

COeIMHEHHIA ¢ SP-, SP?-, SP3- rubpuan3anueii opouTaeii IEHTPAILHOTO aTOMa).
Mertaueckass CBsi3b. DU3MYECKHE CBOMCTBA MPOCTHIX M TMEPEXOAHBIX METALIOB, 00Y-
CJIOBJICHHBIE OCOOCHHOCTSIMA XHMHYECKOW CBSI3H B HUX.

BonoponHas cBsi3b.

MesxMonekysipHoe B3anMo iericTeue (cuitel Ban-nep-Baanbca).

CoeauHeHus: IEPBOroO M BhICHIETO MOpsAka. KOMIIEKCHbIE COETUHEHUS U JABOMHBIE COJH.
HomMmeHnknatypa KOMILJIEKCHBIX COEAMHEHUM.

Knaccugukarms KOMIUICKCHBIX COCAMHEHHH. YCTOMYMBOCTH KOMIUIEKCOB. KoHcTaHTa He-
CTOMKOCTH.

TepMoaMHaMUYECKHE CHUCTEMBI: OTKPBITHIE, 3aKPBIThIE, U30JIMPOBaHHbIE. DYHKIIMH CO-CTOSTHHSL.
BnyTtpennsis sneprus, sHTansnus. [lepBoe Hauano TepMOIUHAMUKH.

TerutoBsie 3 hexThl XuMHUECKUX peaknnii. 3aKoH ['ecca 1 CieICTBYSI U3 HETO.

Outponust. CBobonHast sHeprust [ m66ca. TepMoanHAMUYeCKUI KpUTEPHUA HAIIPaBIEHHO-CTH
XUMHYECKOTO Mpoliecca.

O6patumble U HeoOpaTUMBble XUMUYecKre peakuni. COCTOSHIE XUMHUYECKOTO PaBHOBE-CHSL.
KoncranTa paBHoBecus. [Ipunnun Jle - [llaTense.

. Xumnueckas KuHeTrka. CKOpoCTh XUMUYECKOU peakIMK. 3aKOH IEHCTBYIOLIUX Macc.

22.

Brnusinue TeMniepaTypbl Ha ckopocTh peakiyn. [Ipasuno Baur-T'odda. YpaBaenune Ap-penuyca.
OHeprus akTUBALUK peaKLiy.

Karanus. [IpuHumn aeiicTBUS KaTaau3aTopoB U HHTHOUTOPOB.

Bunael nucniepcHbIx cucteM. I 'az000pasHble, )KUIKHE, TBEPIbIC PACTBOPHL. PacTBOpeHNEKaK
¢m3uko-xumugeckuii mporecc. CoapBaThl, THAPATHL.

Henaceimennsie, HachILIEHHBIE, IEPECHILIEHHBIE pacTBOPBI. CII0cOObI BBIpayKEHUS KOH-
LIEHTPALUU PACTBOPOB.

Teopwus anekrponuTHdecKoi noHn3anuu. CTeneHs 1 KOHCTaHTa noHu3auu. CHuiibHbIE uciadbie
anekTponuTsl. U3oTonnueckuit ko3¢ ¢unuent Bant-T'odda.

DJEeKTPONIUTUYECKAS JUCCONMAIIHS KUCIIOT, OCHOBAHHM, coyiell. AM(POTEpHBIE THAPOK-CHIBL.
Wonmnzanus Bogsl. MonHOE mpou3BeneHre BoAbl. BogopomHerii noka3atens (pH), rua-
POKCHITBHBIN 1moka3zaTenb (pOH).

I'uaponus coneit. akTopsl, BIUSAIONINE HA CTENIEHb TUAPOIIN3a COIH.

[IpousBeneHmne pacTBOPUMOCTH. Y CIIOBHUS 00pa30BaHMs U PACTBOPEHHS OCaIKA.
OKHCINTETHHO-BOCCTAHOBUTENBHBIE peaklini. CTeneHb OKUCIeHNs. TUITHYHbIE OKUCTU-TENH U



BOCCTaHOBHUTEH. METOI 3JICKTPOHHOTO Oananca. MeTo | oy peaKITHii.
32. CraHgapTHBIE SJICKTPOIHBIC OTCHIMAIBI METAJUIOB. Psijl HANPsHKEHHI METAILIOB.
33. DnexTponn3 pacIiaBoB M BOIHBIX PACTBOPOB COJIEH.
34. Metajuibl ¥ HEMETAJUIBI B IEpUOIUYecKOil cucTeme. OOIIHe CBOCTBa METAILIOB.

35. O6mue cBolicTBa HEMETAIUIOB.

CooTHoLLEHNE NoKa3aTenen, Kputepues 1 WKarsbl OueHBaHUA pe3yrnbTaToB o6yquV|;|

YpoBeHb
Kputepuu onieHuBaHNS KOMIETEHIUH copmupo- [Ixana orieHoK
BaHHOCTH
KOMITIETEHIUH
ITomHOE COOTBETCTBME OTBETa OOYYAIOIIETOCS BCEM MEPEYNCICHHBIM | [IOBBIICHHBIN OtnaHO
kputeprsiM. IIpoIeMOHCTpHPOBaHO 3HAHHE Yy4eOHOTO MaTepuala U BiaJeHHUe YPOBEHb
MOHATUIHBIM amnmapatoM B o00JacTH oOmell XMMHUH, yMEHHE CBS3bIBATh
TEOPHIO C pEIICHWEM IIPAaKTHYECKHX 3ajad, BIAJCHUE TEOPETUUECKHMHU
OCHOBaMH OOIIEH XUMHH, CIIOCOOHOCTh MILTIOCTPUPOBATh OTBET NPHMEPaMH,
(dakTamu
OTBeT Ha KOHTPOJIBHO-U3MEPUTEIBHBIN MaTepual He COOTBETCTBYeT ofHOMY | ba3oBsril ypo- Xopouio
(IByM) M3 MEpEUYMCICHHBIX MTOKa3aTeNell, Ho 00yJarouuiics 1aeT MpaBUIbHbIE BEHb
OTBETHI Ha JOMOJHHUTEIbHBIE BONpOockl. HemocTaTouHO MpOoAEeMOHCTPUPOBaHA
CBSI3b TEOPHUHU C MPAKTHKOH, MM COAEPKaTcsl OTACNbHBIC MPOOENBl B 3HAHUU
BOIIPOCOB TEOPHH,
OTBeT Ha KOHTPOJBHO-U3MEPHUTEIILHBII MaTepHall HE COOTBETCTBYET JIFOOBIM Ioporossrii Y nosnerBopu-
IByM (TpeM) W3 IIEepeYMCICHHBIX IOKa3aTeied, oOydJarommuiicss naer YPOBEHb TEJIBHO
HETONHbIE OTBETHl HA JIOMOJHUTENBHBIC BONPOCHL. JleMOHCTpupyer
YaCTHYHBIC 3HAaHWA TEOPUH, WIN HE YMEeT WUIIOCTPUPOBATh OTBET
npuMepamMu, (hpakTaMu, JOIYCKAET CYIIECTBEHHBIE OLIMOKH.
OTBeT Ha KOHTPOJIBHO-U3MEPHUTENBHBIM MaTepHall He COOTBETCTBYET JIFOOBIM — Heynosnersopu-
TpeMm(4eTeipeM) M3  TEPEeYUCIIeHHBIX  Mokazarteneir.  OOyuarouiuiics TEIBHO
JEMOHCTPHUPYET OTPBIBOYHBIC, (pparMeHTapHbIE 3HAHUS, JOIyCKaeT rpyObie
OMMOKH B PAacCMOTPEHHH TEOPETHUECKHX BOIPOCOB, HE MOXET IPUBECTH
KOHKpPETHBIE MPUMEPH! Ha MOCTaBJICHHBIE BOIPOCHI.




DoH/ OLIECHOYHBIX CPEeICTB

3akpbIThIe BONPOCHI

No

Bompoc

OrtBer

1

MakcumanbHOE YKMCII0 3JIEKTPOHOB, HAXOIAIINXCS Ha
d-moxypoBHe, paBHO

a) 2;

0) 6;

B) 10;

r) 14.

HauBebiciias BaJIGHTHOCTb a30Ta paBHA
a)2;

0) 4;

B) —3;

r) +5.

BanentHocts docdopa B mosiekyie opTopocopHoit
KHUCIIOTHI paBHa!

a) +3;

0) 4;

B) —3;

r) 5.

CKOJIbKO HOHOB 00pa3yeTcs IMPH AJICKTPOITHTHICCKOM
muccormannu K2SOs B Boge?

a) 2;

0) 3;

B) 0;

r) 4.

K cimrabpiM 31eKTpoMTaM OTHOCHUTCS
a) HCI,

6) HNOs;

B) HF;

r) KOH.

Yemy paBHO 3HaUeHHE PH BOAHOTO pacTBOpa
ruIpokcuia Hatpusi ¢ koHuentpanuei 0,01 mons/n?
a) l;

0) 2;

B) 10;

r) 12.

K KkucibpIM cojisiM OTHOCHTCS:
a) H2SOq4;

6) NaCl;

B) NaHSOyg;

r) NazSOs.

K KMCIIOTHBIM OKCHJIaM OTHOCHTCSI:
a) CaO,;

0) SOs;

B) BaOy;

r) Cr20s.

K amboTepHbIM THIPOKCHIaM OTHOCHTCS:
a) KOH;




6) Al(OH)s3;
B) Fe20s;
r) Cr(OH)..

10

XUMUYECKOe PAaBHOBECUE PEaKIIUU

2NO(r) + O2r) 2 2NO) + Q cMecTUTCS B CTOPOHY
MCXO/HBIX BEIIECTB B CIIyYae:

a) TIOHWKEHUSI TEMIIEPaTyPhI;

0) MOBBIIICHUS KOHIIEHTPAIIMU KUCIIOPOa;

B) MOBBIIICHUS 1aBIICHUS;

I') TOBBIIICHHSI TEMIIEPATYPHI.

11

Kakue 13 nepeunciieHHbIX BEMIECTB MOTI'YT IPOSIBIISTH
TOJIbKO OKUCIIUTEIIbHBIC CBONCTBA:

a) KMnOyg;

0) NazS;

B) H20>;

r) MnOo.

12

Kakwue 13 mepeuncaeHHbIX BEIIECTB MOT'YT MPOSIBIIATH
TOJILKO BOCCTAHOBHTEIILHBIE CBOMCTBA:

a) Li;

0) NO;

B) H2SOs3;

r) P.

13

K xucnoi peaKkuu CpCaAbl HIPUBOAUT TUAPOJINI:
a) KNOg;

0) NasPOg,

B) AI(NO3)3;

r) KoS.

14

K OCHOBHBIM COJISIM OTHOCHUTCS:
a) KOH;

0) NaCl;

B) ZnOHCI;

r) K2COs.

15

[Tpu snextponuze BogHoro pacropa KOH Ha katoze
BBIJICTTUTCS:

a) MeTaJl;

0) KUCTIOpPOS;

B) BOJIOPO/I;

') METAJUT U BOAOPO/I.

OTKpBITHIEC BONIPOCHI

Ne

Bonpoc

OtBeT

1

Kaxkas crenenp OKUCIEHNs MapraHia B COCIMHEHNUN
KMnO4?

+7

2

MuHuManbsHas SHEPTHUs, KOTopas TpedyeTcs AJis
TOTO, YTOOBI YACTHUI[bI BCTYITUJIN B XUMHUYECKYIO
PEaKINIo, Ha3bIBACTCS SHEPTHEH .... (BCTaBbTE
MPOMYIIEHHOE CJIOBO)

daKTHUBallun

Kak Ha3zwiBaeTcs BCIICCTBO, KOTOPOC U3MCHACT
CKOpPOCTH XUMHUYCCKOU pCaKi U HC PACXOAYyCTCA B

KaTaau3aTop




Mpoliecce B3auMoIeMCTBUS ?

VYpaBHeHUE AppeHuyca OTIHCHIBACT 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU PEAKIINH OT ...
(BcTaBbTE MPOMYIICHHOE CJIOBO)

TEeMIIEPaTyphl

Kakoe MakcuManbHOE YHCIIO0 DJIEKTPOHOB MOXKET
HaxOJHUThCS Ha S-opouTanm?

Peakiust 0OMEHHOTO B3aMMOICHCTBUS MEKITY
MOJIEKYJIAaMH COJIM W BOJIbl Ha3bIBACTCS peaKIueit

TruapoJm3a

Peaxiinst 0OMEHHOTO B3aMMOICHCTBUS MEXITY
MOJIEKYJIaMHU KUCJIOThI 1 OCHOBaHUsI Ha3bIBACTCSA
peakiuei ...(BCTaBbTe MPOIMYIIEHHOE CJIOBO)

HEUTpan3auu

[Ipormecc oTmaum 3EKTPOHOB MPU MIPOTEKAHUH
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIHBHOM PEaKITUN
Ha3bIBAETCA ... (BCTABbTE MPOMYIIEHHOE CJIOBO)

OKHCJICHHEC

Xumudeckas peakiusi, pu NpoTeKaHUH KOTOPO
MOTJIOIIAETCS TETIOTa, Ha3bIBACTCA. .. (BCTABBTE
MPOIYUIEHHOE CJIOBO)

3HJIOTEPMHUYECKOU

10

Yucno MoIib PaCTBOPEHHOTO BellecTBa B 1 Kr
PacCTBOPHUTEIIS TIOKA3BIBACT ... KOHIICHTPAIIHSL.
(BcTaBbTE MPOIYIICHHOE CJIOBO)

MOJIAJIBHAs

11

Yucno MoIib paCTBOPEHHOTO BellecTBa B 1 autpe
pacTBOpa MOKA3bIBACT ... KOHIIEHTPAIIHSL.
(BcTaBbTE MPOIYIICHHOE CJIOBO)

MOJISIpHAas

12

B xoje anexTponu3a paciuiaBa WM pacTBOpa
MIPOIIECC BOCCTAHOBJICHHS MPOTEKAET Ha AJIEKTPOJIE,
KOTOPBIN Ha3bIBACTCA. ..(BCTABHTE MPOMYIICHHOS
CJIOBO)

KaTOJOM

13

ATOM KaKoro 3J1€MEHTa B OCHOBHOM COCTOSTHUH
MMEET AIEKTPOHHYIO KOH(UTYpaIHIO
1522522p®3523p®4s13d°?

OTBeT HanucaTh B BUJIE CJIOBA.

XpoM

14

UYucio BaJeHTHBIX OpOUTAJIEH, yUaCTBYIOLIUX B
00pa30BaHUU XUMHUYECKOM CBSI3U, ONIPEIETISET. . .
arieMeHTa (BCTaBbTE MPONYIIEHHOE CJIOBO)

BaJICHTHOCTB

15

MakcuMalbHOE YHCIIO 3JIEKTPOHOB, HAXOAALMXCS Ha
p-IIOLypPOBHE, PABHO. ..
OTBeT HamucaTh B BU€ HUPHIL.

PacuerHble 3a1aHud:

No

3amanue

OtBeT

1

Ha ckonbko rpagycoB HaJ0 yBEITUYUTh TEMIIEPATYPY,
YTOOBI CKOPOCTh pEaKIMK Bo3pocia B 27 pas?
Temnepatypabiii KOAQGHUITMEHT CKOPOCTH PEAKIHH
paBeH 3.

30 rpagycoB

Boruncnuts pOH pactBopa, B KoTOpom
KOHIeHTpanus nonos H* pasna 10* moss/m.

10

Kaxkoit 00beM npu HOpMAaJIbHBIX YCIOBHSIX 3aHUMAIOT
5 MOJIb YTJIEKUCIOTO rasza’?

112 n




