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PABOYAA NPOrPAMMA YYEEHOW AUCLUMNUHBI

B1.0.08 Xumusna

1. Koa n HammeHoBaHue HanpaBneHusa nogrotoBku/cneyuanbHoctTu: 05.03.02 Neorpadchms

. Mpodmnb nogroroBku/cneunanusauma: JlangwadTHele nccrnegoBaHns TeppuTopuanbHbIX CUCTEM;
OKOHOMMYecKas 1 coumanbHas reorpadus

. KBanndumkaumsa (cteneHb) BbINyCKHMKaA: Gakanasp

4. dopma oby4eHUs: ovHas

. Kacbeppa, otBevarowan 3a peanmsaumio QUCLMNIIUHbBI:
kadbegpa obLLeN N HEOPraHNYECKON XMMUK

. CoctaButenb nporpammsbl: CyuikoBa TaTbsHa [MaBnoBHa, KaHAMAAT XMMUYECKUX HAyK, AOLEHT
. PekomenpgoBana: HMC xnmundeckoro pakynbteta 19.04.2022, npotokon Ne 3

. Y4yeOHbIN roa: 2022/23 Cemectp: 1



9. Uenwu u 3apaum y4eb6HOM AUCLUUNIIUHDI:

Llenbto gaHHOro Kypca SIBNSieTCA M3y4YyeHne obLeTeopeTU4ecKMX OCHOB XMMUKM U U3BpaHHbIX
BOMPOCOB HEOPraHM4Yeckom Xvmun. W3yyeHne xummm Heobxoaumo Ans pasBuTUS Yy CTYAEHTOB
€CTECTBEHHOHAYYHOr0 MbILWSEHMS, (POPMMPOBAHUSA COBPEMEHHbIX MNPEACTaBfiEeHUA O BeELLEeCTBE U
XUMUYECKMX peakuusix, O CBONCTBaAX SMEMEHTOB U UX coeauHeHui. lNoHMMaHue K Kncnonb3oBaHue
3aKOHOB XMUMWUWN UCKMOYUTESNBHO BaXXHO MPU PELLEHMM COBPEMEHHBIX Hay4YHO-TEXHMYECKMX (B TOM yncre
aKonormyeckmx) npobnem, no3BonsieT aHanuanpoBaTb M OOBACHATH MPOLIECChbl, Npoucxogslime B
nutocdepe, ruapoctepe n atmocdepe.

3agauun yyebHOM AMCUMNNNHDI:

- W3YYEeHWEe OCHOBHbIX 3aKOHOB M TEOPUA XMMUW, CBOWCTB XUMWUYECKUX ISIEMEHTOB,
NPOCTbIX BELLUECTB M CMOXHbIX XUMWUYECKUX COEOVHEHWN, MOMYYEeHHbIX B pesynbTate
XUMUYECKOr0o CUHTE3a UMW BblAeNeHHbIX N3 NPUPOAHbLIX OOBHEKTOB;

- npuobpeTeHne HaBblkoB Ge30nacHon paboTbl C XMMUYECKUMU peakTUBaMU;

- dopmMpoBaHMe YMEHUN NpPOBOAUTL KOMMYECTBEHHblE pacyeTbl No  dopmynam U
YPaBHEHNSAM XMMUYECKNX PeaKLNN.

10. MecTo yye6HOM ancumnnuHbl B cTpykType OOI: ancuunnmHa oTHOCUTCS K 0Ba3aTenibHOM YacTu
onoka 1.

OucumnnuHa nayyaetcsa Ha 1 kypce B 1 cemecTpe, npealiecTeyowmnx gucumnnmH BO He umeeTt n
OasvpyeTca Ha 3HaHMAX W YMeHusaX, COPMUPOBAHHBIX B MNPOLECcCe W3YyYeHUd XUMUM B
obuieobpasoBatencHon cpegHen wkone. CTygeHTbl AOMKHbI BrnageTb 06a30BbiMM  MOHATUAMU W
3aKOHaMW XMMWW, 3HaATb OCHOBHbIE KITACCbl HEOPraHUYEeCKUX COoeguHEeHun, obLime 3aKOHOMEPHOCTU
N3MEHEHNST CBOWCTB BELLECTB, BMAbl XMMWYECKOW CBSA3U, YMETb COCTaBNATb YPABHEHUS XMMUYECKUX
peakuun, 3anncbiBaTb 3NEKTPOHHLIE DOPMYIIbl AIEMEHTOB MarbiX NEPMOOOB.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUs No aucuuniamHe/moaynko (3HaHUSA, YMEHUs, HaBbIKW),
COOTHECEHHble C NNaHUupyeMbiMu pe3yfibTaTaMu OCBOEHUSA obpa3oBaTeNbHOM NporpamMmmbl
(koMneTeHUMAMU) U NHANKATOPAMUN UX AOCTUKEHUS:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTeHLMK
Or1K- | CnocobeH OrllK-1.3 | UcnonbayeT 3HaThb:

1 NPUMEHATb DasoBble 3HaHWA B - (hyHOameHTanbHbIE 3aKOHbI U TEOPUN XMW,
6asoBble 3HaHMA B obractu xumun npu - OCHOBbI TEOPMU CTPOEHUS BELLECTBA;
obnactu BbINOMHEHUN paboT - OCHOBbl XMMMWYECKON TEepMOAUHAMUKA 1
MaTeMaTU4eCKMX U reorpadguyeckon KNHETUKM;
€CTeCTBEHHbIX HanpaBneHHOCTU - TEOpMIO0 PacTBOPOB;

HayK, 3HaHuS - 3aKOHOMEPHOCTM  U3MEHEHUsT  CBOWCTB
byHOaMeHTarnbHbl XUMUYECKNX 3MEMEHTOB B 3aBMCMMOCTU OT
X pasgenoB Hayk o MX NONOXeHus B [eprnognyeckomn cucTeme;
3emne npu - XMMMWYeCKue CBOMCTBA, METOAbI MOMYyYEHNs 1
BbINOMHEHUN paboT 3KOJOTNYECKYIO ponb BaXKHENLLNX
reorpaduyeckomn XUMUYECKNX COEOUHEHUM.
HanpaBneHHOCTU YMmeThb:
- UCMOMb30BaTb OCHOBHbIE MOHATUSA W 3AKOHbI
XUMun,
- MpoBoguTb pacyeTel No copmynam wu
YPaBHEHUAM.
Brnanetsb:
- HaBblkamu  ©OesonacHom  paboTbl C
XUMUYECKUMW peaKkTuBamMu u nabopaTtopHon
nocyaon.

12. O6bem gucuunnMHbl B 3a4eTHbIX eAuMHuUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM 71aHOM) —
2 | 712 .

dopma NpoMeXyTOYHOWM aTTecTaumMm ___ 3adeT



13. TpyaoemKoCcTb NO BUAam y4yebHom paboTbl

TpyooemkocTb
Bua yuebHon paboTsl Bcero Mo cemecTpam
1 cem.
AyOuTOpHbIE 3aHATUS 50 50
nekummn 34 34
B TOM 4ucne: npakTn4eckmne - -
nabopaTopHble 16 16
CamocrtodarenbHas paboTa 22 22
B TOM 4ucrie: KypcoBas paboTa (npoekT)
dopma NpoMEXYTOYHOM aTTecTaumm 3aveTr 3aveTr
(9k3ameH — 4ac.)
Utoro: 72 72

13.1. CopepxaHue ANCLUMNIUHDbI

Nen/n HanmeHoBaHne Peanusauua pasgena
pasgena CopeprxaHune pasgena AUCLMNIMHLI ONCUMMIMHBI C MOMOLL b0
OVCUMNIIUHBI OHnanH-kypca, QYMK
Jlekuunn

1 BeegeHue. OnpegeneHne xvMumn, ee CBA3b C APYIMMU Haykamu. | OneKTPOHHBbIN
dyHaameHTanbHble | Xumundeckuin anemeHT. Npoctoe BeuwectBo. CrnioxHoe |  yHusepcuteT BIY, kypc
3aKOHbI 1 Teopun Xumuyeckoe coeauHeHne. Yucno Asoragpo. Mormb v | «Xumusa ansa cTyaeHTos 1
XUMUN. mMonapHas Macca. ®yHOoameHTarnbHble 3aKOHbl W | kypca 6akanaspuara

Teopuu:  aTOMHO-MOMneKkynsipHas  Teopusi, 3akoH | 05.03.02 Meorpadhusi»
COXpaHeHust Mmaccbl W 9Heprun, [lepuogudeckuii https://edu.vsu.ru/courselv
3aKOH, TEOPUS XMMUYECKOro cTpoeHus. CoBpemMeHHas iew.php?id=11431
Xumuyeckas atTommcTvka. AToMm, Monekyna, Kpuctanin.
AnnoTponus.
(Moxxem  peanuszosambcs
4acmud4Ho, 8 cny4ae
geedeHust
oucmaHUyUoOHHO20
0byyeHus)

2 C1poeHune aToma. Passutne npegcraBneHuin o CTPOEHMU aToma. | ONEeKTPOHHBbIN
Mepuognueckui MNnaHetapHas mopenb Pesepdoppa. Teopus bopa. | yHusepcutet BIY, kypc
3aKOH U CoBpemMeHHble NpeAcTaBneHnss O CTPOEHUM aToMa. | «Xumus Ans CTYOEHTOB 1
nepuogunyeckas MNoHATME o KkBaHTOBOW MexaHuke. KopnyckynapHo- | kypca 6akanaepuarta
cuctema BO/THOBasi npupoaa arnekTpoHa. AToMHble opbutanu. | 05.03.02 Meorpadus»
anemeHToB [.U. KBaHTOBbIE YMCna. anlHLI,VII'IbI W NpaBnna 3anonHeHns | - //edu.vsu.ru/courselv
MeHgeneesa aTOMHbIX  opbuTanen  anekTpoHamMu  (NpUHUMN iew.php?id=11431

HauMeHbLleW 3HepruKn, npasuno  KrnevykoBcKoro, ' :

npuHumn Maynun, npaBuno XyHga).

ﬂ%pmoamqec};m 321|<0H " ﬁepw)op,wqecn(aﬂ cuctema (Moxem  pearusoeambcs
- | Yacmu4Ho, 8 cry4ae

XUMUYECKUNX 3nemeHToB. CTpykTypa Mepuoamnyeckon deHus

CUCTEMBbI. CoBpemeHHas dopmynupoBka gee

nepnoanYeckoro 3akoHa n ero mMsn4eckuin CMbICH. ucmaHyuoHHozo

0by4eHus)

3 Teopus KoBaneHTHas cBA3b. MeTog BaneHTHbIX CBA3EW. | ONEeKTPOHHbLIN
Xvmuyeckon ceasnm | CBoncTBa  KOBaneHTHoM  cBsisn.  [mbpuamsaums | yHusepcuteT BIY, kypc

op6uTanen. KpatHble cBsA3n. OBMEHHbLIN U AOHOPHO- | «XUMUS AN CTYAEHTOB 1
aKUenTopHbI MexaH13Mbl 06pa3oBaHyIst KOBaNEHTHOMN | kypca 6akanaspuarta
CBsi3W. BaneHTHOCTb 1 CTeneHb OKUCNEHUS aTOMOB. 05.03.02 leorpadmsi»
WNoHHas CBASH KaK OAHA M3 COCTABNAIOLMX PEANbHON | |- //edu.vsu.ru/courselv
XMMU4ECKON CBS3M, €e CBOACTBA. MeTannu4yeckas iew.php?id=11431
CBsi3b, €€ NpMpoaa U CBONCTBA.
BooopoaHasa c¢Ba3b. BnusHue mexmonekynspHom u

. _ (Moxem  peanuszosamscs
BHYTPUMOJEKYNSAPHON  BOOOPOOHOM  CBA3M  Ha
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CBOMCTBa BELLECTB. 4acmu4Ho, 8 crydyae
MexmonekynsipHoe B3aumogeicTeue. Cunbl BaH- | esedeHus

aep-Baanbca. OpueHTauMoOHHOe, WHOYKUMOHHOE W | ducmaHUyUuOHHO20
OMCnepcMoHHOEe B3auMOAENCTBUE. o0byyeHusi)

Obwwne CKOpOCTb  XMMMWYECKUX peakumMi W dakTopbl, OT | OnNeKTPOHHBbIN

3aKOHOMEPHOCTHU KOTOpbIX OHa 3aBUCMT. 3aKOH AENCTBYIOLLMX Macc. | yHuBepcuTeT BIY, kypc

NnpoTeKaHns 3aBMCMMOCTb  CKOPOCTM OT TemnepaTypbl. MMpaBuno | «Xumus ons cTyaeHTos 1

XUMUNYECKNX BanT-Todhpa. YpaBHeHne AppeHuyca. IHeprus | kypca 6akanaspuara

peakuun. akTmBauum peakumn. Katanms u katanusatopbl. | 05.03.02 [eorpacdus»

3]'IeMeHTva Xumunyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS. https://edu.vsu.ru/courselv

XUMUYECKON CwmelyeHne paBHoBecus, npuHumn Jle-WaTenbe. iew.php?id=11431

TEepMOLNHAMUKN U OnemeHThI XMMUNYECKON TEepMOLNHAMUKN. : :

XUMUYECKOMN BHYTpeHHsI  3HeprMsi M 3HTanbMMs  CUCTEMBI.

KNHETUKN. TennoBble aPdEKTbl XUMUYECKUX peakumn. 3akoH (moxem  pearnusoeambcs
lecca. OHTponusi. CeobogHas 3Heprust [mMbbca. HacmutHo, 8 chyae
TepmognHaMU4eCKUn  KPUTEPUA  HanpaBneHHOCTH 8660€HUS
XUMUYECKOro npotiecca. OUCMAHULOHHOZO

0byyeHus)

PacTBopebl. OnpegeneHve  pactBopoB. PactBopbl  Xuakue, | OnNeKTPOHHbIN
TBepAble, razoobpasHble. PacTBopeHne kak usnko- | yHusepcuteT BIY, kypc
XMMUYECKNN npovecc. ConbearThbl, rmgpatel, | «XvmMmus ana ctyaeHTos 1
Kpuctannorngapartbl. KOHLI,eHTpaLI,I/Iﬂ pacTtBopoB MW" Kypca GaKanaBpmaTa
crnocobbl eé BeipaxeHus (MaccoBas fons, obbemHas | 05.03.02 Meorpadus»
AONs, MonApHas AONS, MOMAPHAA KOHUEHTPAUMS, | hine://edu.vsu.ru/courselv
e e a1 | et phprig=11431
MoHatTme 06 wuvpgeanbHOM  pacTBope.  3aKOHbI (moxem - peanuzoeamecs

4acmuu4Ho, 8 cny4dae
naeanbHbIX pactBopoB. 3akoH Payns. Kpuockonusa um eeedeHUs
abynuockonumsa. OCMOC 1 OCMOTMYECKOE AaBIEHME. OUCMAHUUOHHOZ0
OnekTponuThbl n HEe3NeKTPONUTHI. Teopusi 06yyeHUS)
anekTponuTuyeckon  guccounauun.  CunbHble 1
cnabble  SMNEeKTPOnuTbI. CTteneHb  MOHM3aUuW.
KoHcTaHTa pguccoumaumm cnabblx SMEKTPOSIMTOB.
N3oToHn4yeckun koacpdpumumeHT BaHT - Nodhdha.
KncnoTbl, OCHOBaHWSI U CONU C TOYKM 3PEHUSA Teopumn
ANEKTPONUTMYECKON  auccoumaumn.  AmdoTepHble
rmgpokcuapl.
OnekTponutnyeckaa auccoumaums Boabl. VoHHoe
npouvsBegeHne BoAabl. BopopogHbI  nokasaTenb.
MoHatTne o6 wHamkatopax. OOMeEHHble peakuum
Mexay WoHamu. YcrnoBusi HeoOpaTUMOCTUM MOHHBLIX
peakumi. [pounsBegeHne pacrtBopumMocTu. Peakumm
HenTpanusaumm u rmgponusa. CteneHb ruaponmsa.

OkncnuTeneHo - Tunbl  OKUCNNTENBHO-BOCCTAHOBUTESbHbLIX PEeakuuin. | 3NeKTPOHHBIN

BOCCTaAHOBUTEIbHbI | YpaBHMBaHUE OKMCINTENbHO-BOCCTAaHOBUTENbHBIX | yHuBepcuteT BIY, Kypc

€ peakuun. peakumii METOLOM 3IeKTPOHHOro GanaHca. «Xumnst Anst CTyaeHToB 1

[TanbBaHW4yeckue 3J'IeKTpO,CI,HbIe noTeHuuanbl MeTansoB. Kypca 6aKar|aBpV|aTa

3NEMEHTHI. OneKkTpoxummnyeckni psg HanpsikeHui. | 05.03.02 Meorpadous»

onekTponus. "anbBaHU4eckme 3MEeMEHTbI. OneKkTponu3 pacnnaeoB https://edu.vsu.ru/courselv
N BOAHbLIX pacTBOPOB COJIEN. iew.php?id=11431
(moxem  peanuszosambcs
4acmuyHo, 8 cry4ae
88e0eHuUst
oucmaHUUoHHO20
0by4eHus)

KomnnekcHble Teopua BepHepa. CoeanHeHMs NepBOro WM BbICLIErO |  JNeKTPOHHBIN

coeanHeHud. nopgaaka. KomMmnniekcHble coeguHeHUst N [OBOWHbIE yHUBEpcUTeT BIy, Kypc
conu. CTpoeHne  KOMMMEKCHbIX  COEOWHEHUN. | «XUMUS ONs CTYAEHTOB 1

OCHOBHbIE TWUMbI U HOMEHKNATypa KOMMJIEKCHbIX
COeANHEHNN. YCTOMYMBOCTb KOMMNeKcoB. KOHCTaHTa
HECTOMKOCTW.

XumMmnyeckast CBsidb B KOMMITEKCHBIX COefMHEHMsAX (MO
MBC).

Kypca Oakanaepwuarta
05.03.02 "'eorpadcua»

https://edu.vsu.ru/course/v
iew.php?id=11431
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(MO)Kem pearnu3soeambCcs

4acmuyHo, 8 criyqae
88e0eHuUst
AucmaHUyUoOHHO20
0by4eHus)

XapakTepuctuka
3NEeMEHTOB U UX
COeUNHEHU.

lMepuogmyecknin 3akoH Kak OCHOBa CUCTEMAaTUKK
XUMUYECKUX 3nemeHToB. MeTannbl U HemeTannbl B
MMepuogmyeckon cucteme. O6wwne cBoicTBa
MeTarnmnos. Obwue cBONCTBaA HemeTannos.
XapakTepucTuka CBOMCTB 9NEMEHTOB B COOTBETCTBUU
C nx nonoxeHwnem B Nepuognyeckon cucreme.
Booopon. YHukanbHOoe noroxeHwe Bogopoga B
Mepuvognyeckon cucteme, ero  usnmdeckne u
Xumuyeckmne ceonctsa. NonyyeHne Bogopoaa. Boga.
Mepokcug Bogopoaa.

Metannbl IA, lIA-rpynn: XMMunyeckMe CBOWCTBA U
MeToAbl nonyyeHus. XXecTkoCcTb BOAbI U METOObI ee
YCTpaHeHus.

ANIOMWHWIA:  NONy4YeHue, XUMUYECKMEe CBOMCTBA,
BaXkKHelLLNe coeqMHEHNSA N NX CBONCTBA.

O630p cBowncTe d-meTannos. >Keneso: nonyyeHue,
XMMUYECKNE CBOWCTBA, BaXKHENLLNE COEQUHEHUS.
dusmyeckne M XUMMYECKME CBOWCTBA yrnepoga u
kpemHus. Okcuapl yrnepoga v KpemHus. lNMpobnema
«napHukoBoro addgekra». YrornbHasi Kucnota un ee
conu (kapboHaTbl U rMapokapboHaThl).

A30T K ero coeguvHeHus (amMmak, OKCUAbl as3oTa,
asoTHass W asotuctass  kucrnotbl).  [pobrnema
3arps3HEHNs OKpyXxalllen cpedbl COeauMHEHUSMM
asorTa.

XvMnyeckme CBOMCTBA Kucropoaa n o3oHa. Metogpl

nonyyeHns kucnopogda. [lpobnema paspylueHus
O30HOBOrO Cros 3emnu.
Cepa, okcugbl cepbl. CepHada, cepHucTas,

cepoBogopoaHasa Kucnotbl M ux conu. [Npobrnema
3arps3HEHUst OKpyXalLwen cpefbl COELUHEHUSIMU
cepbl.

O6was xapaktepuctmka ranoreHoB. OcobeHHOCTH
Xumumn dtopa. [[anoreHoBOAOPOAHbIE KUCMOTbI N KX
conu. Kucnopopacogepxatime KMcrnoTbl Xropa.

ONeKTPOHHbLIN
yHuBepcuTeT BI'Y, kypc

«XUMus ons cTygeHToB 1

Kypca Oakanaepuarta

05.03.02 M'eorpadcus»
https://edu.vsu.ru/course/v
iew.php?id=11431
(Moxem peanu3ogamscsi
Yacmuy4Ho, 8 criy4ae
esedeHust
oucmaHUyUuoHHO20
obyueHusi)

JlabopaTtopHble 3aHATUA

MpaBuna paboTtbl | 3HakomcTBO ¢ nabopatopuen. IHCTpykTax no OnEeKTPOHHbIN
B XMMWNYECKON TexHuke 6ezonacHocTn. Knaccudukaums un yHusepcuteT BI'Y, kypc
nabopartopun. HOMEHKNaTypa HEOPraHNYeCKUX COeANHEHNI. «XUMns Ang CTyaeHTos 1
OcHoBHbIE Kypca 6akanaepwuarta
Knacchl 05.03.02 N'eorpadpusi»
HEOpraH4ecknx https://edu.vsu.ru/course/v
COeANHERNA. iew.php?id=11431
(MoXeT peannsoBaTbCs
YacTWUYHO, B crnydae
BBEOEHMSA
ONCTaHLMOHHOTO
00yyeHus)
XuMunyeckas CKOpOCTb XMMUYECKMX peakuun (nabopaTtopHas OnEeKTPOHHbIN
KMHETUKA. paboTa u pelieHue 3agauy). yHuBepcuteT BI'Y, kypc
3aKkoH OeNCTBYOLLMX Macc Anst XMMUYECKON «XUMUst 4nsa cTyaeHToB 1
KMHEeTVKU. BnusHme Temnepatypbl Ha CKOPOCTb Kypca 6akanaspuara
peakuun. BnvsHune nnowiagm NnoBEPXHOCTM pasgerna 05.03.02 leorpadus»
a3 Ha CKOPOCTb rEeTEPOreHHON peakumu. https://edu.vsu.ru/courselv
iew.php?id=11431
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(MoxeT peanun3oBaTbes
YacTWU4HO, B crnyvae
BBEOEHNS OUCTAHLMOHHOIO
0oby4eHus)

3 OnemeHThbI ONEeKTPOHHbIN
XNMWNHECKOM XuMudeckasi TepMoaMHaMMKa 1 TEPMOXMUMUS. yHusepcuteT BI'Y, kypc
TEPMOANHAMUKN. | pey)ienne 3apay Ha npUMeHeHue 3akoHa Mecca. «XMMUS ANSA CTYAEHTOB 1
Xumudeckoe Xumndeckoe paBHoBecue (nabopaTopHas paboTa, Kypca bakanaspuara
pasHoBecHe. pelueHme 3anad). BnusiHve koHueHTpaumm sewwects, | 09-03.02 eorpacpons»

Temnepartypbl, pH Ha cMeLleHne XMMMUYeCcKoro https://edu.vsu.ru/course/v

paBHOBeCUS. iew.php?id=11431

Tekywas atrectaumsa Ne1. KoHTponbHasi paboTa no (MoxeT peanusoBaTbcs

TeMe: «XuMmnyeckas KMHeTuka. XmMmyeckoe 4aCTUYHO, B Criyyae

paBHoBecue. TepMoanHammKka BBEOEeHUS
ONCTaHLMOHHOrO
0oby4eHuns)

4 PacTBopbl. Cnocobbl  BblpaXeHWs1  KOHLIEHTpauUMu pacTBOPOB | ANEKTPOHHbIi

(peweHue 3agau). yHuBepcuTeT BI'Y, kypc

Obwwue ceoncTBa  pacTBOpPOB  (nabopaTopHas | «Xumus Ans CTyOeHTOB 1

pabora). Kypca 6akanaspuarta

Maponus conen (cemuHap, nabopatopHasa pabora). 05.03.02 leorpadomsi»

TeKyL.uaﬂ aTrectauus Ne2. KoHTponbHas paboTa no https://edu.vsu.ru/course/v

Teme: «PacTtBopbi» iew.php?id=11431
(MoxeT peannsoBaTbCs
YacTU4HO, B Ccryyae
BBEOEHMS
ANCTaHLMOHHOTO
obyyeHus)

5 OkuncnutenbHo- OkucnmTenbHO-BOCCTAHOBUTESNbHbIE peakLnn OneKTPOHHbIN
BOCCTaHOBUTENbLH | (nabopaTopHasa paborta). yHuBepcuteT BI'Y, kypc
ble peakuum Tunbl OBP. 3aBMCMMOCTb OKMCAUTENBHO- «XUMust Anst CTyaeHToB 1

BOCCTaHOBMTENbHbLIX CBOMCTB OT CTEMNEHW OKUCINEHNsA | kypca 6akanaspuara

atoma. BninsHue pH Ha npotekaHue n npoayktel OBP. | 05.03.02 Meorpadus»
https://edu.vsu.ru/course/v
iew.php?id=11431
(MoxeT peanusoBaTbCcA
YacTWUYHO, B cnyvae
BBEOEHMWSA
ANCTaHLMOHHOIO
oby4eHus)

6 XapakTepuctuka Metannsl A, IIA rpynn (nabopatopHas pabota). OnEeKTPOHHbIN
3NEMEHTOB U UX XvMmnyeckue CBOMCTBA ranoreHoB, cepbl U UX yHuBepcuTeT BI'Y, Kypc
COeaVHEHWIA. coegumHeHun (nabopartopHas paborta). «XrMmusa gna ctygeHTos 1

Kypca 6akanaepwuarta
05.03.02 "'eorpacua»

https://edu.vsu.ru/course/v

iew.php?id=11431
(MoXeT peannsoBaTbCs
YacTWUYHO, B crnyvae
BBEOEHWS OUCTAHLMOHHOIO
00yyeHus)

13.2. Tembl (pa3genbl) AMCUMNIVHBI U BUAbI 3aHATUN

Buabl 3aHsTUM (YacoB)

Ne HanmeHoBaHue TeMbl
MpakTuyeckn CamocToaTensH
n/n (pasgena) gucumninHbI Jlekumm JlabopaTtopHble Bcero
e as paboTta
BBeneHne. ®yHaameHTanbHble
3aKOHbI M TEOPUUN XUMUMN.
1 2 2 1 5
TexHuka 6e3onacHocTu npu paboTe B
XUMKUYECKOM Nna-dopatopun.



https://edu.vsu.ru/course/view.php?id=11431
https://edu.vsu.ru/course/view.php?id=11431
https://edu.vsu.ru/course/view.php?id=11431
https://edu.vsu.ru/course/view.php?id=11431
https://edu.vsu.ru/course/view.php?id=11431
https://edu.vsu.ru/course/view.php?id=11431
https://edu.vsu.ru/course/view.php?id=11431
https://edu.vsu.ru/course/view.php?id=11431

CtpoeHnue atoma. Nepuogunyecknii

2 | 3aKOH N nepuoguyeckas cuctema 4 - 3 7
anemeHToB [.1. MeHaeneesa

3 | Teopust XMHUYECKOM CBA3U 4 - 3 7
OO0Lme 3aKOHOMEPHOCTU NPOTEKAHNS

4 | XvMu4eckux peakumn. OnemMeHTbl 4 4 > 10
XUMMUYECKON TEPMOANHAMUKU U
XUMMUYECKON KUHETUKU

5 | PacTBopsbl 6 4 3 13
OKMCNUTENBHO -

g | BOCCTaHOBUTEMbHbIE PeaKLnm. 3 5 5 7
FanbBaHU4ecKne aNeMEHTHI.
Onekrponus

7 | KomnnekcHble coegnHeHMs. 3 - 2 5

8 XapaKTepM(iTMKa 3NEMEHTOB U NX 4 6 18
COeANHEHUN.
Utoro: 34 - 16 22 72

14. MeToan4yeckme ykasaHus onsa obyvarowmxcs no oCBOeHUI0 ANCUUNIINHDI:

- paboTa ¢ y4ebHMKOM, KOHCNEKTaMM NEKUNIN, CaMOCTOATENBHOE peLLeHne 3agau.

Pasgenbl kypca moryT 6biTh peanu3oBaHbl ¢ ucnosnb3osaHnem 90 n JOT. [ina 9Toro cTygeHTbl 4OSXKHbI
ObITb NOANMCAaHbI HA OHNAMH-KYpC: «Xumusa ansa ctygeHToB 1 kypca 6akanaspuata 05.03.02
"eorpadma» https://edu.vsu.ru/course/view.php?id=11431

15. NepeyeHb OCHOBHOW 1 AONOSNIHUTENBLHOMW NUTEPaTYypPbl, PECYPCOB MHTEPHET, HEOOXOANMBIX
ANA 0CBOEHUS ANCLUNIIUHbI

a) OCHOBHas nuTepaTtypa:

Ne n/n McTOYHMK
O6wasga xumus. Teopusa n 3agaun : ydebHoe nocobue / [H.B. KopoeuH n gp.] ; nog pes. H.B.
1 KopoeuHa n H.B. Kynewosa.— W3a. 2-e, ctep. — CankT-lMNetepbypr ; Mockea ; KpacHogap :
JlaHb, 2017 .— 490 c.
O6was xummus. Teopua n 3agaym : ydebHoe nocobue / [H.B. KoposuH 1 gp.] ; noa pea. H.B.
2 KopoeuHa n H.B. Kynewosa.— W13g. 3-e, ctep. — CaHkT-lNeTepbypr ; Mocksa ; KpacHogap :
JNlaHb, 2018 .— 490 c.
Mwunka H.J1. O6wasa xumus: yuebHuk anga akagem. bakanaepmara : [ans cTyq. By30B, obyy. no
3 ecTtecTBeHHoHayu. HanpaeneHuam] / H.J1. MnnHka ; nog pea. B.A. MNonkoea, A.B. babkosa .—
Mockea : KOpanT, 2018. T. 1.— 20-e n3g., nepepab. n gon. — 363 c.
Mwunka H.J1. O6wasa xumus : yuebHuk onda akagem. 6bakanaspuara : [4ns cTyq. By3oB, 06y4. no
4 ecTecTBeHHoHayu. HanpaeneHuam] / H.J1. nuHka ; nog pea. B.A. MNonkoea, A.B. babkoea.—

Mockea : KOpant, 2018 .T. 2 .— 20-e nsg., nepepab. n gon. — 379 c.

6) gononHuTenbHas nuTeparypa:

Ne n/n NCcTOYHMK
5 Yran A.A. Obwas n HeopraHmyeckas xumus / A.A. Yran. — M. : Beicw. wk., 2007. — 526 c.
6 MwuHka H.J1. 3agaumn n ynpaxHeHus no obwewn xumunn / H.J1. MnnHka; noa pea. B.A. MNonkosa, A.B.
Bo6kosa. — M. :HOpawnr, 2014. — 236 c.
7 MoHyapos E.IN. O6wasa xumus (m3bpaHHble rnasbl) / E.IN. MoHuapos, .M. AdurHoreHos, A.M.

XosuB. — BopoHex: M3a-8o BopoHex. roc. yH-T1a, 2010. — 401 c.

B) MHCPOPMALMOHHBIE 3MEKTPOHHO-06pa3oBaTernbHble pecypchl (ouumanbHble pecypcbl UHTEPHET):

Ne n/n Pecypc
1 Caut 3oHanbHoM Hay4yHow Bubnuoteku BIY  www.lib.vsu.ru
2 OnekTpoHHO-6mbnnoTeyvHasn cuctema «Mspartenscrta Jlanb» https://e.lanbook.com/
3 OrnEeKTPOHHO-6MBNMoTEYHAsa cuctema « YHMBepcUTeTCKast bubnuoTeka online»
https://biblioclub.ru/
4 OneKTpoHHO-6ubnunotevHas cuctema "KoHcynbTaHT cTygeHTa"
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http://www.studentlibrary.ru/

QnekTpoHHO-6ubnnoTeuHas cuctema "KOPAUT" https://biblio-online.ru
OneKkTpoHHO-6mbnmoTteyvHasn cuctema "PYKOHT" https://rucont.ru/

ONeKTPOHHbIN Kypc «Xmumus ans ctyaeHtoB 1 kypca 6akanaspuata 05.03.02 Meorpacma»

7 - ONeKTPOHHbLIN yHNBepcuTeT BI'Y. — Pexxum gocrtyna:
https://edu.vsu.ru/course/view.php?id=11431

[e231é)]

16. MepeyeHb y4yeGHO-MeTOANYECKOro obecneyeHus Ans caMoCcToATeNIbHOW paboThl

Ne n/n M CTOYHNMK

Xumus. JlabopaTopHbIN NPpaKTUKYM, 3agaun N ynpaxXHeHUs : y4ebHo-MeToamyeckoe

1 nocobue / BopoHexckun roc. yH-T; [cocT.: T.I1. CywkoBa u gp.] - BopoHex : sgaTtenbckui
gom BI'Y, 2019. — 44 c.

AnapHes, A.W. Obwasa xumumsa. COopHUK 3agaHun ¢ npumepamm pewennin / A.W. AnapHes,
J1. . AdboHunHa. — Hoeocumbupcek : HITY, 2013. — 119 c.
<URL:http://biblioclub.ru/index.php?page=book&id=228947>.

17. UHdbopMaLMOHHBbIE TEXHONOIMU, UCNONb3yeMble ANA peanu3aumm y4e6HON ANCLMNIUHDI,
BKJ1HO4asa nporpaMmmHoe obecneyeHne nu MHPOPMaLMOHHO-CMpPaBOYHbIe CUCTEMbI (NpU
HeobxogumocT)
Mpn peanuaauun GUCUMNANHBI MOTYT NPUMEHSITLCA AUCTaHLUMOHHbIE 06pa3oBaTenbHble TEXHONOMN B
4YacTu OCBOEHMS NIEKUMOHHOIo Matepuana, NnpoBeAeHNs TEKYLLMX aTTecTauum, CaMoCcToATENTbHOM
paboTkbl No oTAeNbHbIM pasgenam. MoxeT ObiTb MCNOSNb30BaH KypC Ha nopTane OSEeKTPOHHbIN
yHuBepcuteT BI'Y «Xumunsa ansa ctygeHtoB 1 kypca 6akanaspuata 05.03.02 Meorpadous»
https://edu.vsu.ru/course/view.php?id=11431

18. MaTepunanbHo-TeXHU4YeCcKoe obecneyeHne AUCLMNINMUHbI:

CraHngapTHoe obopygoBaHne xummyeckon nabopatopumm (BbITSXKHOWM LIKad, ra3oBble ropesiku, Morka,
CYLUMNbHbIV WKad, CpeacTBa NoxapoTyLeHns). XMMUYeckme peakTmBbl, XUMUYecKas nocyaa,
nabopaTopHoe 06opyaoBaHME (BECHI ANEKTPOHHbIE, arieKTpuyeckas BogaHas 6aHsi, wraTuesl,
acbecTUpPOBaHHbIE CETKMN, TUreNbHbIE WWMLbI U T.1.).

Mnakatbl: MNeprognyeckas cuctemMa XMMMUYECKUX ANEMEHTOB, Tabnuvua pacTBOPUMOCTH, P
HanpshkeHnn metannos. LLlapocTepXHeBbIE MOAENN KPUCTANIMYECKNX PELLETOK.

19. OueHoOuYHble cpencTBa ANA NPOBeAEHNA TeKyLWeNn N NPoOMeXyTOYHOM aTTecTauum

Mopsiaok oueHKM 0CBOEHUsI oby4YaroLwmmmncs y4ebHoro matepuana onpegensieTcsi cogepXxaHmem
crieaytowmx pasaenos ANCUMNIIMHGI

Nugmkatop(bl)
Ne HanmeHoBaHue pasgena KomneTteHuu
OOCTVKEHUS OueHouHble cpeacTea
n/n OVCuUNMHbI (Mogyns) Aa(n)
KOMMETEHLMM
Beenenue.
1 dyHOameHTanbHbIE 3aKOHbI OlK-1. OrK-1.3 Onpoc
N TEOPUN XUMUN.
CTtpoeHune aToma.
lNepnogmyeckunii 3aKoH 1
2 nepuoanyeckasi cuctema OrlK-1 OrK-1.3 Onpoc
anemenToB .M.
MeHnpeneeBa
3 | Teopust XMMN4ECKON CBSA3N OrlK-1 Or1K-1.3 Onpoc
4 | ObLmne 3aKOHOMEPHOCTH OrlK-1 Or1K-1.3 KoHTponbHas paboTta
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Nuaukatop(bl)

Ne HanmeHoBaHue pa3gena KomneTteHuu
[OCTWKEHUS OueHouHble cpeacTBa
n/n AncumnnuHel (Mogyns) a(n)
KoMneTeHuumn
NPOTEKAHUS XUMUYECKUX (Texkywas atrectauusa Ne1)
peakumi. ONeMeHTbI
XMMUYECKON

TepMoanHaMUKN 1
XUMNYECKON KNHETUKMN.

5 PacTBopbl. OMK-1 OMK-1.3 KoHTponbHas pabota
(Tekywas attectaumns Ne2)
OkucnutenesHo -

g | BOCCTaHOBUTEMbHbIE OMK-1 OMK-1.3 KoHTponbHas pabota
peakuuu. ManbBaHW4eckue (Tekywas atTectauus Ne2)
3ANEMEHTbI. DNEKTPOnus.

7 | Komnnekchbie OnK-1 OMK-1.3 Onpoc
coefMHeHMs.

XapakrepucTtumka

8 | anemeHToB 1 nx OlnK-1 OlK-1.3 Onpoc

COEINHEHUI.
lMpomexyToyHasa aTTecTaums MepeyeHb BONPOCOB

dopMa KOHTpOns — _3a4yeT

20. TunoBbIe OLEHOYHbIE CpeAcTBa U MeToAMYeCKMe maTepuanbl, onpegensilowue npouenypbl
OLEeHMBaHUA

20.1. TeKywmm KOHTPONb yCNeBaemMocTn

KoHTponb ycneBaemMocTh No AUCLMMNIIMHE OCYLLECTBNSAETCHA C MOMOLLbIO CeayloLmMX OLEHOYHbIX
CcpencTs:

- BbiNnonHeHne nabopaTopHbIX paboT No Temam, ykasaHHbIM B 11.13.1;

- 2 TeKylmne aTTectaumm B popmMe KOHTPOIbHbIX paboT (oueHnBaHME No NATMbannbHOM LwKane).

Mprmepbl KOHTPOSbHLIX PAbOT AN TEKYLINX aTTecTaumm

KoHTponbHas paboTta Ne 1

1. CKOpOCTb Kakmx peakuui yBenuuMBaeTCsa C pOCTOM TemnepaTypbl: a) nobbix; 6) NpoTekaroLwmx
C BblAENEHNEM SHEPIrM; B) MPOTEKAOLWMX C NOrnoweHnem aHeprumn? (1 6asns)
2.  Kak M3MeHuUTCHA CKOPOCTb XMMWYECKOWN peakumm nNpu yMeHbLUeHUn Temnepatypbl Ha 50°, ecnu
KoadppuumeHT BaHT-INodpda paseH 3?7 (2 6arnna)
3. [Be peakuun npoTekatoT npu 60 °C ¢ 0gMHaKOBOW CKOPOCTbIO (V2 = Vv1). Onpegenntb OTHOLUEHKUE
CKOpoCTen 3Tux peakummn (V2 / vi) npu 40°C, ecrim y1 =3 u y2=5. (4 banna)
4. Kak wusMmeHuTCca ckopocTb peakumm 2 NO, = N2Os npu OAHOBPEMEHHOM YBENUYEHUU
KoHueHTpauun NO; B 5 pa3 n ymeHblleHnn obbema cuctemnl B 2 pasa? (3 banna)
5. B cucreme ycraHoBunock paHoBecne 2 NO <> Nz + Oz (H = -165 k[x). B kakyto CTOpOHY 1
NnoYemMy CMECTUTCS paBHOBECKE: a) MPU MOBbIWEHUN AaBreHust; 6) Npy NOBbILWEHMM TeMNepaTypbl?
(3 6anna)
6. 3anvwuTte BblpaxkeHne Ans KOHUEeHTPaUMOHHOW KOHCTaHTbl paBHOBECUSA peaKkuuu:

2C(tB) + O2(r) + 2 Cl2 (r) <> 2 CCILO (r) (2 6anna)

7-9 6annoe — ydosnemeopumerbHo; 10-12 6annoe — xopowo; 13-15 bannos — ommnu4yHo.

KoHTponbHas pabota Ne 2
1. CKONbKO MUMMAMANTPOB KOHLEHTPUPOBAHHON consiHon kucnotol (p = 1,19 r/mn), cogepxaiien 38%
(macc.) HCI, Heobxogumo B3siTb And npurotoBnenna 1 n 2 M pacteopa? (3 6asnna)
2. Nmetotca pacteopbl ¢ pH=7 n pH=5. B kakom 13 aTux pacTtBopoB 00nblLUe KOHUEHTpaUna NOHOB
BOAOpPOAA M BO CKONbKO pa3? (2 6anna)
3. Ha ckonbko rpagycoB noBbICUTCA TeMmnepaTtypa kuneHust Bogsl, ecrniv B 100 r Bogbl pactBopuTb 9 1
rntoko3bl CeH1206? SBynnuockonuyeckas noctosHHaa Boabl pasHa 0,52 kr/(monb-K); MmonspHas macca
rntoko3bl 180 r/monb. (5 6annos)



4. Ona conu K;S HanuwmTte B MOSEKYNSPHOM U MOHHO-MONEKYNspHoON bopMe ypaBHEHUa rmaponvaa
Mo KaXkaow CTYNeHu U yKaxkunte peakuuto ee BogHoro pacteopa (pH). Ykaxute Bce cnocobbl, kakumm
MOXHO yCUNnNTb rMaponun3 aton conu. (5 6asnos)

7-9 6arnnoe — ydoeremeopumersbHo; 10-12 6annoe — xopowo; 13-15 6annoe — omsmuyHo.

20.2. MpomexyToyHas aTrecTaumus

ﬂpomemyTquaﬂ artTrectauma no gucuuniimnHe ocyulectBndaeTcda C€ nomMolWblo  cneayrwmx
OLEeHO4YHbIX CpeacTB: nepevYeHb BOMPOCOB K 3a4eTy + 3agadn.

[MepeyeHb BOMPOCOB K 3a4eTy
(B bunete 1 TeopeTnyeckuin Bonpoc u 1 3aagada)

1. dyHOameHTanbHble TEOPUM M 3aKOHbl XUMWUW: aTOMHO-MOJEKYNSApHAsi TEOPUSI; 3aKOH  COXPaHEHMS
Maccbl 1 aHeprum; MNepnoanyecknin 3akoH; TEOPUS XMMUYECKOTO CTPOEHUS.

2. CoBpeMeHHass xumuyeckasi aToMmucTuka. AToM, Monekyna, kpuctann. [lpocTble M CNoXHble
XUMU4eckme coeguHeHnsi. AnnoTponus n NoNMMopusm.

3. OCHOBbI KBaHTOBO-MEXAHNYECKOrO OMMCaHUs CTPoeHust atoma. KopnyckynsipHO-BONIHOBasi npupoaa
anekTpoHa. AToMmHas opbuTtanb. KBaHToBbIE YnCha.

4. OCHOBHbIE NMpaBuia 3anofiHeHNa opbuTanen anekTpoHamMmm (NPUHLMN HaMMEHbLUEN 3HEprun, NpaBno
Kneykosckoro, npuHumn Maynu, npasuno XyHaa).

5. Nepuognyecknin 3akoH .. Mengeneesa, ero coBpemMeHHass (oopMynmpoBka N prUsnyYecKknii CMbICH.
CTpoeHue nepmoamyecKon CUCTEMbI ANIEMEHTOB.

6. NpeacTtaBneHne 0 MOHHOW CBSA3MW.

7. KoBaneHTHas cBsA3b. OOMEHHbLIN M OOHOPHO-aKLENTOPHbIN MEXaHW3Mbl 0Opa3oBaHWUSA; CBOWCTBA
cBa3un. KpaTHble cBa3u.

8. mbpuamsaumsa atomHbiXx opbutanen. Tunbl rMbpuamnsauum n reomeTpus Monekyn (Ha npumepe
COEeOUHEHUN C sp-, Sp2-, Sp3- rmbpuansaumnen opbutanemn LeHTpanbHoro atoma).

9. Metannuyeckas cBs3b. duU3nMyeckme CBOMCTBA MPOCTbIX U NepexofHbIX MeTannos, 06ycrnoBreHHble
0COBEHHOCTAMUN XUMNYECKOWN CBA3N B HUX.

10. MexmonekynsapHoe B3aumogeuncteme. Cunbl BaH-gep-Baanbca n BogopogHasa c¢Bs3b. BrnusiHue
BOOOPOAHOM CBSI3M Ha CBOWCTBA BeLecTB (Ha npMMepe BOAblI).

11. CoegnHeHus nepBoro M BbiCWero nopsgka. KomnnekcHble COeAuMHEHWs U OBOVIHbIE COMW.
HomeHknaTypa KOMMMEeKCHbIX COEANHEHWIA.

12. Knaccudmkaumsa KOMMMNEKCHbIX COeANHEHUW. Y CTONYMBOCTb KOMMNSIEKCOB. KOHCTaHTa HECTONKOCTW.
13. TepmoavMHamMumyeckMe CUCTEMbI: OTKPbITble, 3aKpbiTble, W30MMpPOBaHHbIE. BHYTpPEHHSs 3Heprus,
aHTanbnu4. NepBoe Ha4yano TepMogUHaAMUKM.

14. TennoBble 3 EKTLI XMMUYECKMX peakumin. 3akoH f'ecca n cnegcTeust U3 HEro.

15. OHntponua. CeobogHass 3Heprua [unb6ca. TepmoguHaMMYECKUIM KPUTEPUI HaMnpaBlEHHOCTU
XMMUYECKOro npoLecca.

16. O6patumble M HeobOpaTumble Xummdeckme peakumm. COCTOSIHME XMMWYECKOrO paBHOBECMHSI.
KoHcTaHTa paBHoBecus. [MpuHuun Jle - LWaTtenbe.

17. Xumnyeckas knHetnka. CKOpoCTb XMMMYECKOW peakunmn. 3akoH AeACTBYOLLNX Macc.

18. BrniMsHne TemnepaTypbl Ha CKOpOCTb peakuuu. [Npasuno BaHT-lodda. YpaBHeHue AppeHuyca.
OHeprvsa aktmBaumm peakuun.

19. Katanus. NpuHuun gencrems KaTtanm3aTtopoB U MUHIMOUTOPOB.

20. a3oobpasHble, xuakve, TBepAble pacTBopbl. PacTBopeHMe Kak U3MKO-XMMWYECKUA MpOoLEecC.
ConbBaTbl, rmgpaTbl, Kpuctannornaparhbl.

21. HeHacblWweHHble, HacbIWeHHble, nepechllleHHble pacTBopbl. Cnocobbl BbIpaXKEeHUSI KOHLEHTpaLmm
pacTBOpOB.

22. MNMoHaTtne 06 naeanbHoM pacTteope. 3akoH Paynsi.

23. Cnenctens 13 3akoHa Paynga (noBbiweHvMe TemnepaTtypbl KUMNEHUS U MOHWXEHWEe TemnepaTypbl
3amMep3aHns pacTBopa Mo CPaBHEHMIO C YNCTbIM PacTBOPUTENEM).

24. OcMocC 1 OCMOTUYECKOE JaBneHue.

25. Teopwua anektponuTtndeckon noHnsauyum C.AppenHnyca. CTteneHb N KOHCTaHTa noHn3aumm. CunbHble
1 cnabble aneKTponuThbI.



26. JnekTponnTudeckas guccoumaums KUCnoT, OCHOBaHWUN, conen. AMdOTEepHbIE TMapoKCuabI.

27. WoHnsaumsa sogbl. MloHHoe npousBefeHue Boabl. BogopogHbin nokasatens (pH), rmapoKCUnbHbIN
nokasartens (pOH).

28. 'mgponua conen. ®akTopsl, BNUSOLLME HA CTEMEHb rMaponn3a conu.

29. lNpounsBeneHne pacTBOPUMOCTU. YCroBUsi 06pa3oBaHNs 1 pacTBOPEHUsT ocadka.

30. OkmcnnTenbHO-BOCCTaHOBUTENMbHbIE peakumn. CTeneHb OKMUCNeHUsA. TUNUYHbIE OKUCIIUTENWN U
BoccTaHoBuTenn. MeToa anekTpoHHoro 6anaHca.

31. CtaHgapTHble anekTpoaHble noTeHunansl Mmetannos. Pag HanpspkeHuin metannos. [lanbBaHMYeckmne
3MNEeMEHTbI.

32. JneKkTponn3 pacnnaBoB 1 BOAHbIX PaCTBOPOB COMeENn.

33. MeTtannbl 1 HemeTannbl B Nepuoanyeckon cucteme. O6wmne cBorncTBa meTannoB. OcobGeHHOCTH
nepexogHbIX METanmnos.

34. Bogopoa. NonoxeHne B Nepmnognyeckon cucteme, dumsndeckme n xmmmyeckme ceomctea. Metoasbl
nosny4yeHus Bogopoaa.

35. WLlenoyHble meTannbl. XMMMYECKME CBOMCTBA U METOAbI MOMYyYEHMS.

36. ANOMUHKIA: NONyYeHMEe, XMMUYECKNME CBONCTBA, BaXKHENLUME COeaMHEHNS.

37. XXeneso: nony4eHne, XMMMYeCkne CBOMNCTBA, BaXKHENLUNE COeaMHEHMS.

38. A30T U ero BaxHenwwme coeguHeHus (aMmMunak, OoKcuAbl as3oTa, as3oTHasa kucnota). lMonydeHue
aMmMmaka n asoTHon kucnoTtbl. CoeanHeHUs asoTa Kak pakTopbl 3arpsi3HEHNS OKpYXKatoLLen cpeabl.

39. Xumunyeckme cBoncTBa kucrnopoga n o3oHa. Metoapl nonyyeHuns kucriopoga. lNMpobnema paspyLieHus
O30HOBOIO Crnos 3emnu.

40. Cepa, okengbl cepbl. CepHas, cepHuUCTas, CepoBoaopoaHasa KMCNOTbl U ux conn. CoegmMHeHns cepbl
Kak dhaKkTopbl 3arpsA3HeHNs OKpyxatoLlen cpeapl.

41. O6wasa xapakTepucTmka ranoreHos. [[anoreHoBOAOPOAHbIE KACIIOThI M UX CONW.

NMpumepsbl 3aaay

1. Hannwute HasBaHWSA COEOMHEHUN U YKaXuTe, K KakOMy Krnaccy OTHOCUTCH Kakaoe COoedVHEeHue:
KsBOs; H2Cr207; Mg(NOs)2; NaHSOs; HCIOs. YkaxuTe cTeneHb OKUCNEHMSI BCEX aTOMOB.

2. Hannwute dopmynbl coeamHeHui:  okcug asoTta (V), rmgpokeug kanus, dtopug amMMOHMs,
rmgpocynbdug HaTpus. YKaxuTe cTeneHb OKUCNEeHWS BCexX aTOMOB. YKaXuTe, K Kakomy Krnaccy
OTHOCUTCH KaXKgoe coeqUHEHNeE.

3. Bbluncnutb pH 1 pOH pacTBopa, B KOTOPOM KOHLEHTpauus noHos H* pasHa 10* monb/n. Kakoea
cpeda pacTtBopa: Kucrnas unm wenoyHas?

4. Onpegenutb [H* ] n [OH ] B pacTtBope, pOH koToporo paeeH 8. KakoBa cpega pacTtBopa: Kucrnas
WUnun weno4vHaa?

5. Bbeluucnmtbe maccoByto gonto caxaposbl Ci1oH22011 B pacTBope, TemnepaTtypa KUMEHUS KOTOpPOro
paBHa 100,13°C. 3bynnuockonmyeckas noctosiHHas Bogbl 0,52 kr/(monb:rpag); monsdpHass macca
caxapo3sbl 342 r/monb.

6. Mpu 25°C ocmoTM4Yeckoe [aBrieHne BOAHOIO pacTBOpa HEKOTOpOoro BellecTsa pasBHo 1,24-10° Ma.
Bblumcnnte ocMoTuyeckoe paeneHue atoro pacteopa npu 0°C. (YHuBepcanbHas rasoBas
noctosiHHasa R=8,31 [x/(monb-K)).

7. Ha ckonbko rpagycoB NOBbICUTCA Temnepartypa kunexHus sogbl, ecrnn B 100 r Bogbl pactBOpUTb 9 I
rrtoko3bl CeH1206?7 30ynnmockonmyeckas noctosiHHaa BoAdbl paBHa 0,52 kr/(monb-rpag); MonsipHas
macca rmoko3sbl 180 r/moneb.

8. Ona conun K>S HanucaTtb B MOMNEKYINAPHON U MOHHO-MOMEKYIAPHON hopMe ypaBHEHUS rMaponusa no
KakOow CTyMneHu 1 ykasaTb peakumio ee BoAHOro pacteopa (pH).

9. Ykaxute Bce crnocobbl, KAKUMU MOXHO YCUNUTbL rmaponua conun ZnCls.

11. Kakne conu 13 HuxenpueeaeHHbIx He nogeepratoTcs rmgponumay: FeCls, Kl, NaxSO4, K;S? MNovemy?

12. Hantn maccy NaNOs, Heob6xoamnmoro anst npurotoenenus 300 mn 0,2 M pacTteopa.

13. K 500 mn 32%-How (no macce) HNOsz (p=1,20 r/mn) npmubasunu 1 n Boabl. YeMy paBHa maccoBas
aons HNOs B nony4yeHHOM pacTtBope?

14. Kakon obbem Boabl Hago npubasutb k 100 mn 20%-Horo (no macce) pacteopa H»SO. (p=1,14
r/mn), 4To6bl NOoNy4nTb 5%-HbIN pacTeop?

15. Kak n3amMeHnTCS CKOPOCTb XMMNYECKOW peakumm Npu NoHMXeHnn TemnepaTypbl Ha 40°, ecnn y = 27

16. Ha ckonbko rpagycoB Hago NOBbICUTbL TeMnepaTtypy, YTobbl CKOPOCTb peakumn yBenuumnach B 27
pa3 npuy =37



17. Kak uameHuUTCa CKOpocTb rasodasHon peakumm 4 H, +2 NO» = 4 H,O + N2 npu yBenuyeHuu
oOulero aaBneHnst B cuctemMe B 2 pasa?

18. Bo ckonbko pa3 M3MEHUTCS CKOPOCTb peakuun 2A + B = AzB, ecnu KoHueHTpaumio Bewectea A
yBenuunTb B 3 pasa, a KoHUeHTpauuio BelwecTsa B ymeHbwnTb B 3 pasa?

19. B cucteme yctaHoBunoch paBHoBecue Br. (ra3) + Hx (ras) <» 2 HBr (ras) (AH= - 71 k[x). Kak
HaJ0 U3MEHUTb KOHLEHTPaLMIO, AaBeHne n Temnepartypy, YToObl CMECTUTL paBHOBECKME B CTOPOHY
obpasoBaHus HBr?

20. lNpeackaxnTte, OyaeT SHTPOMMA CUCTEMbI YBENMYMBATLCA WM YMEHbLUATbCA B XO4E peakuun
(nosicHuTe cBoM OTBET) :

a) 2NO (r.)+ Oz (r)=2 NO2 (r)
6) SO, (r)+2H,S(r)=2S (1.)+ 2 H0 (%)

21. Y kakoro BewectBa — ataHa CyHs, atuneHa C,Hs unu audetuneHa C;H; — npu paBHbIX
Temnepartypax 1 AaBrneHnax U 0OMHaKoBbIX arperaTHblX COCTOSHUAX Gonblue aHTponua? MNodvemy?

22. OnpeaenuTb CTaHOAPTHYIO 3HTanbnuio (AH't 205) 0BpasoBaHna PHs, ncxoas u3 ypasHeHUs:

2 PHs(r.) + 4 Ox(r.) = P20Os (1.) + 3 H2O(K.), AHop.LWM = - 2360 k[x.
AH’1 208 HO(k.) = - 285,8 k[DK/MOrb,
AH’t 208 P2Os(T.) = - 1492,0 k[x/Monb.

[nsa oueHnBaHWs pesynbTaTtoB 06y4eHUs Ha 3a4eTe UCNOoNb3YITCA CneayroLmne nokasaTenu:
- BnageHve MnOHATUAHBIM annapaToMm obLen M HeopraHM4Yeckon XvMun (TeopeTUYecKMMM OCHOBaMMU
ONCLUMMNNNHDBI),
- CNOCOBHOCTb UNMKCTPMPOBATL OTBET NpUMeEpamu,
- NIPUMEHATL TeOpeTUYECKMe 3HaHNS AR PeLUeHnst NPakTUYecKkuX 3aaad.
PesynbTaTthl 00y4eHusa oLeHNBalTCS MO BUNONSPHON LUKane: «3a4TEHO» U «HE 3a4TEHOY.

CooTHoLLEHME NokasaTenen, KPMTEPUEB U LLKanbl OLEHMBaHNS pe3yNbTaToB 00yyYeHus.

YpoBeHb
Kputepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaHHO Llikana oueHok
ctU
KOMMNeTeHLUN
3HaHMe OCHOBHOro Yy4yebHOro mMmaTtepuana, npeayCMOTPEHHOrO MoporoBbin 3auTeHo
nporpaMmon; OTBeT [AOCTaTOYHO MOJfIHbIA, CTYAEHT NpuUBOAUT YPOBEHb (M
npuUMepbl, yMeeT MpoBOAWUTb BbIYMCIEHMS MO opMynam; ecnu BblLLE)

JonyckaeT owubkn, TO MOXET CKOppekTMpoBaTb OTBET MO
JOMNONHMUTENbHBIM BONpocaM npenogaBaTerns.

3HaHMA HecucTeMaTU4yeckne, OTPbIBOYHbIE; B OTBETax [OOMyLeHbl - He 3auteHo
rpyGble, NpUHUMNUanbHble OLIMOKKU, KOTOpble HE YCTPaHSIlOTCS nocre
HaBOASLLMX BOMPOCOB NpenogasaTtens.

3ayeT Mo AucUMNNHE MOXET OblTb BbICTaBIEH Ha OCHOBAHMMW MOSIOXUTENBHBbIX OLEHOK MO OBYM
TEKYLUMM aTTecTaumsam (KOHTPOSibHbIM paboTam) U NOMNOXKUTENbHOW OLIEHKM 3a paboTy Ha NpaKTUYeCKuX
3aHATUSAX B TEYEHME CEMECTpA.

B cnyyae gucTtaHUMoOHHOrO 0byyYeHUs NpoMeXyTodHas aTtTecTaums MoXeT ObiTb nMpoBedeHa B dhopme
KOHTPOJIbHOM paboThbl, 3a4aHNs KOTOPOW OXBATbIBaOT OCHOBHbIE pa3aerbl Kypca.
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