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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

. KBanndumkaumusa (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 17.06.2021, npotokon Ne 5

. Y4yeOHbIN roa: 2021/22 Cemectp: 1



9. Uenwu u 3apaum y4eb6HOM AUCLUUNIIUHDI:

Llenbto gaHHOro Kypca SIBNSieTCA M3y4YyeHne obLeTeopeTU4ecKMX OCHOB XMMUKM U U3BpaHHbIX
BOMPOCOB HEOPraHM4Yeckom Xvmun. W3ydyeHne xumumm Heobxoaumo Ans pasBuTUMS Y CTYAEHTOB
€CTECTBEHHOHAYYHOr0 MbILWSEHNS, (POPMUPOBAHUA COBPEMEHHbIX NPEACTaBfEeHUA O BeLLeCTBE U
XUMUYECKMX peakuusix, O CBONCTBaAX SMEMEHTOB U UX coeauHeHui. lNoHMMaHue K Kncnonb3oBaHue
3aKOHOB XMMWUWN UCKMOYUTESNbHO BaXXHO MPU PELLEHUN COBPEMEHHbIX Hay4YHO-TEXHMYECKMX (B TOM uncre
aKonormyeckmx) npobnem, no3BonsieT aHanuanpoBaTb M OOBACHATH MPOLIECChbl, Npoucxogslime B
nutocdepe, ruapoctepe n atmocdepe.

3agauun yyebHOM AMCUMNNNHDI:

- W3YYEeHWEe OCHOBHbIX 3aKOHOB M TEOPUA XMMUW, CBOWCTB XUMWUYECKUX SFIEMEHTOB,
NMPOCTbIX BELLUECTB M CMOXHbIX XMMWUYECKUX COEOUHEHWIN, MOMYYEeHHbIX B pesynbTaTte
XUMUYECKOrOo CUHTE3a UMW BblAENEHHbIX N3 NPUPOAHbLIX OOBHEKTOB;

- npuobpeTeHne HaBblkoB Ge30nacHon paboTbl C XMMUYECKUMU peakTUBaMU;

- dopmMpoBaHMe YMEHUN NpPOBOAUTL KOMMYECTBEHHblE pacyeTbl No dopmynam u
YPaBHEHNSAM XMMUYECKUX PeaKLUN.

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 MNPOLECCe W3YyYEeHUd XUMUM B
obuieobpasoBatencHon cpegHen wkone. CTygeHTbl AOMKHbI BrnageTb 0a30BbiIMM  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 MNNaHUupyeMbiMU pe3yfibTaTaMu OCBOEHUSA obpa3oBaTeNlbHOM NporpamMmmbl
(koMneTeHUMAMU) U NHANKATOPAMUN UX AOCTUKEHUS:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH
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
byHOaMEHTarnbHbI 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
reorpadguyeckomn 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 gucuunMHbl B 3a4eTHbIX eauMHuUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM 1aHoOM) —
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 ANCLUUMNIUHDbI

Nen/n HanmeHoBaHne Peanusauua pasgena
pasgena CopaepxaHue pasgena AUCLUMNIUHGI AVNCLMNIMHBI C MOMOLLLbHO
OVCUMNIIUHBI OHnanH-kypca, QYMK
Jlekuunn

1 BeegeHue. OnpegeneHne xvMumn, ee CBA3b C APYIMMU Haykamu. | OneKTPOHHBbIN
dyHaameHTanbHble | Xumndeckuin anemeHT. Npoctoe BewectBo. 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-MOnekynsipHas  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

Xumunyeckas aToMmmcTvka. AToMm, Monekyna, Kpuctann.

®asza. [1OCTOSIHHBIN U MEPEMEHHBIA  XUMUYECKUN

COCTAB. (moxem  peanuszosamscs
4acmud4Ho, 8 cny4ae
geedeHust
oucmaHUyUoOHHO20
0byyeHus)

2 C1poeHune aToma. Passutne npegcraBneHuin o CTPOEHMU aToma. | ONEeKTPOHHBbIN
Mepuognueckui MNnaHetapHass mopenb Pesepdoppa. Teopus bopa. | yHusepcutet BIY, kypc
3aKOH U CoBpemMeHHble NpeAcTaBneHnss O CTPOEHUM aToMa. | «Xumus Ans CTYOEHTOB 1
nepuoaunyeckas 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 | - r/edu.vsu.ru/courselv
MeHgeneesa aTOMHbIX ~ opbuTanen  anekTpoHamMu  (MpPUHUMN iew.php?id=11431

HauMeHbLlen 3HepruKn, npasuno  KneykoBCKoro, ' :

npuHumn Maynn, npaBuno XyHaa).

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

XUMUYECKUNX 3nemeHToB. CTpykTypa Mepuoamnyeckon deHus

cuctembl. OCOBEHHOCTN 3MEKTPOHHOTO CTPOEHMS U SZimaH o

pacnonoXxeHne B NepUoaNYecKomn cucteme s -, p -, d -, 6 ULIOHHOZ0

f — oanemeHTOB. CoOBpemeHHass OPMyNMPOBKa 00yeHus)

nepuoan4eCcKoro 3akoHa u ero onsn4ecknii CMbICrl.

3aKOHOMEPHOCTM W3MEHEHWS aTOMHbIX pPajuycoB,

3HEpPrMM  UOHM3auWMW, CpPOACTBA K  OMEKTPOHY,

OTHOCUTENBHON 3NEKTPOOTPULLATENBHOCTU B

nepuogax u rpynnax.

3 Teopus OCHOBHble ~ XapaKTEPUCTMKM  XMMWUYECKOM  CBA3WN | DMEKTPOHHbIiA

XMMUYECKON CBA3N | (3Heprusa, [AnuHa, HanpaeneHHocTb). KosaneHTHas | yHusepcutet BIY, kypc
cBasb. Metoa BaneHTHbix  cBasen. CBOWCTBA | «Xumus Ons CTYAEHTOB 1
KoBaneHTHom cBAsn. [wbpuamsaumss opbutanei. | kypca 6akanaspuarta
KpaTtHble cBsi3n. OBMEHHbIA U JOHOPHO-aKLENTOPHbIV
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MexaHn3Mbl 0Opa3oBaHWS  KOBaJlEHTHOW
BaneHTHOCTb 1 cTeneHb OKUCIEeHNS aTOMOB.
MoHHas cBA3b Kak OgHa M3 COCTaBMSIOLWMX pearnbHON
XUMUYECKON CBA3W, ee cBoucTtBa. MeTtannuyeckas
CBSI3b, €€ NpMpoaa U CBOMCTBA.

BooopogHasa c¢Ba3b. BnusHne mexmonekynsapHom u

CBA3N.

BHYTPUMOSNEKYNSAPHON  BOOOPOOHOW  CBA3M  Ha
CBOMCTBa BELLECTB.
MexmonekynspHoe B3aumopgencteue. Cunbl BaH-

nep-Baanbca. OpueHTaunoHHoe,
ONCNEPCMOHHOE B3aUMOAENCTBIE.

MHOYKUWOHHOE M

05.03.02 N'eorpadcus»

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

(MO)Kem pearsrnu3oeambCcs

YacmuyHo, 8 cnyyae
88e0eHus
OucmaHUUOHHO20
obyueHus)

O6bwue CKOpPOCTb  XMMUYECKUX peakumMn W akTopbl, OT | ONEeKTPOHHbIN
3aKOHOMEPHOCTU KOTOPbIX OHa 3aBMCUT. 3aKOH AENCTBYIOLWMX Macc. | yHusepcuteT BIY, kypc
npoTekaHns 3aBMCMMOCTb  CKOPOCTM OT TemnepaTypbl. MpaBuno | «Xumus ons cTyaeHTos 1
XUMUNYECKNX BanT-Todhdpa. YpaBHeHne AppeHuyca. IHeprus | kypca 6akanaspuara
peakuui. akTeauum peakuun. Katanus u katanusatopbl. | 05.03.02 Meorpaduisi»
3]'IeMeHTva Xumunyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS. https://edu.vsu.ru/courselv
XUMUYECKON CwmelyeHne paBHoBecusi, npuHumn Jle-WaTenbe. iew.php?id=11431
TepmoauHamukn U | OCHOBbI TepMOAWHaMUKWA. BHYTpeHHSs aHeprua u ' :
XUMUYECKOMN 3HTanbLNnA CUCTEMBI. TennoBsble apdekTbl
o (Moxem  peanuszoeambcCs
KNHETUKN. Xumundecknx peakumi. 3akoH [ecca. OHTponus.
CeobogHass aHeprua [mbbca. TepmoanHamMu4eckui Zzggeiﬁo’ ¢ chydae
KpUTEPUIA HaNpaBNEeHHOCTU XMMUYECKOro npoLecca.
oucmaHUyUoOHHO20
0byyeHus)
PacTBopbl. OnpegeneHve  pactBopoB. PactBopbl  Xuakue, | OnNEKTPOHHbIN
TBepAble, rasoobpasHble. PactBopeHne Kak dusunko- | yHuepcuteT BIY, kypc
XMMUYECKUn npouecc. PUINKO-XMMUYECKas Teopust | «XumMus [ns CTYAEeHTOB 1
pactBopoB MeHgeneesa. ConbBatbl, rMapathl, | kypca 6akanaspuara
Kpuctannornapathl. KoHueHTpauus pacTBopoB U | 05.03.02 Meorpadus»
cnocobbl e€ BblpaxeHus (MaccoBas gons, oobemHas https://edu.vsu.ru/courselv
AONS, MOMApHAs AONA, MOMAPHAs KOHUEHTPAUMA, | o bpooid=11431
MonsinbHas KOHLIEHTpauus). PacTteBopumocTb; (MoXem  peanu3oeambcs
ﬁJaKTOpr, BMMSIOWME Ha BEMNUYUHY PaCTBOPUMOCTMW. yacmuYHo, s cnyvae
acblleHHble, HeHacbilieHHbIe W NepecbilieHHble | oo 5.
PacTBOPBI. OucmaHUUOHHO20
MoHaTme 00 wuvpgeanbHOM  pacTBope.  3aKOHbI 06yyeHUS)
noeanbHbIX pacTtBopoB. 3akoH Payns. Kpuockonusa un
abynmockonua. OcMoC 1 0OCMOTUYECKOE AaBfeHune.
OnekTponuThbl n HEe3neKTPONUTHI. Teopusi
anekTponuTuyeckon  guccounauun.  CunbHble U
cnabble  9nNeKTponuTLlI. CreneHb  MOHM3aUUW.
KoHcTaHTa auccoumaummn cnabbix 3nekTposivToB.
3akoH pasBegeHus OcrtBanbga. W30ToHM4Yeckun
KoadhumumeHT BaHT - Nogdpa.
Kncnotbl, OCHOBaHWSI 1 CONKM C TOYKN 3PEHNS TEOpPUU
anekTponuTnyeckon  gmccoumnaumn.  AM@oTepHble
rMapoKeuapl.
OnekTponutuyeckaa pguccoumaums Bogbl. WoHHoe
npoussegeHne Boabl. BogoopoaHbI  nokasaTenb.
MoHaTne 06 wHamkaTopax. OOMEHHble peakuum
Mexay WoHamu. YCrnoBusi HeoOpaTMMOCTM MOHHbIX
peakuun. lMpounsBedeHne pacTBOpuUMOCTU. Peakuuu
HenTpanusauum n rmgponunsa. CteneHb M KOHCTaHTa
rmgponuaa.
OkuenuTensHo - TUNbl  OKUCTIUTENBHO-BOCCTAHOBUTENbHBIX peaKUmi. | OTNEKTPOHHbIN
BOCCTaAHOBMUTENbHbI | \eTopp ypaBHMBaHMA okucnuTenbHo- | YHvBepcuteT BI'Y, kypc
€ peakunu. BOCCTaHOBUTESbHbIX PeaKLyi. «XUMUS Ans CTyAeHToB 1
lanbBaHn4eckue AnekTpoaHble noTeHumarnsl meTannos. | Kypca 6akanaepuara
SNIEMEHTbI. ONEeKTPOXUMUYECKUIL psia Hanpsikernit. | 05.03.02 I'eorpacpusi»
OnekTponus. ManbBaHW4eckne 3ANEMEHTHI. HanpaBneHHoCTb | https://edu.vsu.ru/courselv
OKVCNUTENTbHO-BOCCTAaHOBUTENMBHbIX peakuni. | jew.php?id=11431

SJ'IeKTpOJ'IVI3 pacnnaBoB 1 BOOHbIX paCTBOpPOB conen.

(MO)Kem peasrnu3osambCH
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YacmuyHo, 8 cny4dae
88e0eHuUsI
oucmaHUUOHHO20
0by4eHus)
KomnnekcHble OnEeKTPOHHLIN
coeauHeHus. yHuBepcuteT BI'Y, kypc
Teopus BepHepa. CoeauHeHUst NeEpPBOro M Bbiclwero | «XVMus Ans CTyAEeHTOB 1
nopsaka. KomnnekcHble coeavHeHuss M [OBOMHble | Kypca bakanaspuarta
conu. CTpoeHne  KkomnnekcHbix  coeamHenwi. | 05.03.02 ['eorpacous»
OCHOBHbIE TUMbl U HOMEHKNnaTypa KOMMIIEKCHbIX https://edu.vsu.ru/course/v
COEAMHEHWIA. YCTONYMBOCTb KOMMEKCOB. KOHCTaHTa | jew.php?id=11431
HecTokoCTW. (Moxem  pearnuszogsambcs
Xummnyeckas CBsi3b B KOMMIEKCHbIX COEAMHEHUX (MO | yacmuyHo, 8 cnyqae
MBC). 88e0eHUS
OucmaHUUOHHO20
obyyeHus1)
XapakrepucTtumka MepuvoanyeckMn 3akoH Kak OCHOBa CUCTEMATUKU |  OneKTPOHHbLIN
3NEMEHTOB U UX XMMUYECKUX dnemeHToB. MeTannbl M HemeTannbl B | yHuBepcuteT BIY, kypc
coeMHEHUN. Mepvognyeckon  cucTteme. O6bwure cBOWCTBA | «XyUMUS AnS CTYAEHTOB 1
MeTanos. Obwue cBOWCTBa HEeMeTannosB. | kypca Gakanaspuara

XapakTepucTnka CBOUCTB 3NIEMEHTOB B COOTBETCTBMUM
C nx nonoxexHnem B lNepnoanyeckomn cucreme.
Bogopon. YHukanbHOe nofoxeHwe Bogopoga B
lMepuogmnyeckoi cucteme, ero cusmdeckne u
Xumuyeckune ceonctea. onyyeHne Bogopoaa. Boga.
Mepokcug Bogopoaa.

Metannbl IA, lIA-rpynn: XMMunyeckue CBOWCTBA U
MeToabl nonydeHus. XKecTkocTb BoAdbl U METOAbI ee
yCTpaHeHus.

ANIOMUHUIA:  NONyYeHne, XMMUYEeCKne CBOWCTBA,
Ba)XHeWLLNEe CoOeUHEHNS U X CBONCTBA.

O630p ceoncte d-metannos. >Keneso: nony4vexuve,
XUMUYECKNE CBOWCTBA, BaXKHENLLME COEQMNHEHUS.
dusmyeckne M XUMMYECKME CBOWCTBA Yyrrnepoga u
kKpemHusi. Okenabl yrinepoga u Kpemuus. Npobnema
«napHukoBoro addgekrta». YronbHasi Kucnota un ee
conu (kapboHaTbl U rmgpokapboHaThl).

A30T K ero coegvHeHusi (aMMmak, OKCUAbl a3oTa,
asoTHass W asoTuctass  kucrnotbl).  [lpobnema
3arps3HEHNs OKpyXalllenh cpedbl COegUHEHUSMM
asorTa.

Xnmuyeckue CBOMCTBa Kucrnopoga u o3oHa. Metogpbl

nonyyeHuss kucnopoga. [lpobnema paspylieHus
O30HOBOrO Cr1os 3emnu.
Cepa, okcugbl cepbl. CepHad, cepHucTas,

cepoBogopoAHas Kucrnotbl M uMx conu. [Npobrnema
3arps3HEHNs OKpYXXalLlen cpedbl COeLUMHEHVSMU
cepbl.

O6uwas xapaktepuctuka ranoreHoB. OcobeHHOCTU
xumun ¢topa. ManoreHoBogoOpoaHbLIE KACNOTbI U KX
conun. Kucnopogacogepawime KNCcnoTbl xiopa.

05.03.02 M'eorpadusi»

https://edu.vsu.ru/course/v
iew.php?id=11431
(Moxxem peanuszosamscsi
YacmuyHo, 8 criy4ae
8sedeHust
oucmaHUUoOHHO20
obyueHusi)

JNlabopaTopHble 3aHATUA

MpaBuna paboTbl
B XUMUYECKOMN
naboparopuu.
OcHoBHblE
Knacchl
HeopraHM4ecKkmnx
COEeUNHEHNI.

3HakomMcTBO ¢ nlabopatopuen. IHCTpyKTax no
TexHuke 6esonacHocTu. Knaccndukaumusa mn
HOMEHKNaTypa HEOPraHNYECKUX COEANHEHN.

OnEeKTPOHHbIN

yHuBepcuteT BI'Y, kypc
«Xumnst Anst CTyaeHToB 1
Kypca Oakanaepwuarta
05.03.02 "'eorpadcua»

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

(MoXeT peannsoBaTbCs
YaCTWUYHO, B crnydae
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BBeaAEeHUA

ONCTaHLMOHHOTO
0oby4eHuns)
Xumunyeckast CKOpOCTb XMMUYECKMX peakuuin (nabopaTtopHas ONEeKTPOHHbIN
KMHETUKA. paboTa u pelleHne 3agauy). yHuBepcuteT BI'Y, kypc
3aKoH OeNCTBYOLWMX Macc Anst XMMUYECKON «XvMus anst cTygeHToB 1
KMHEeTUKU. BnusHme Temnepatypbl Ha CKOPOCTb Kypca 6akanaepuarta
peakuun. BnvsHne nnowagm NnoBepxHOCTM pasgena 05.03.02 leorpadusi»
ha3 Ha CKOPOCTb reTEPOreHHON peakLmu. https://edu.vsu.ru/courselv
iew.php?id=11431
(MoXeT peannsoBaTbCs
YacTWU4HO, B crny4dae
BBEOEHUS UCTaHLMOHHOIo
0by4eHns)
Xumunyeckas ONeKTPOHHbLIN
TEPMOANHAMUKE. |y impyeckast TepMoaMHAMMKA M TEPMOXUMUS. yHuBepcuTeT BI'Y, kype
Xumudeckoe PeLueHve 3aaay4 Ha NpUMeHeHne 3akoHa [ecca. «XMMUS ANSA CTYAEHTOB 1
pasHosecue. XuMnyeckoe paBHoBecue (nabopatopHas paboTa, Kypca bakanaspuara
pelueHme 3anad). BnusiHue koHueHTpaumm sewwects, | 09-03.02 'eorpacpons»
Temnepatypbl, pH Ha cMeLleHne XMMUYEeCKoro https://edu.vsu.ru/course/v
paBHOBeCUS. iew.php?id=11431
Tekywas atrectaums Ne1. KoHTponbHasi paboTa no (MOXeT peanun3oBaThCs
Teme: «XuMmmudeckasa KMHeTuka. Xmmmyeckoe 4acTUYHO, B Cryyae
paBHoBecue. TepmoanHammka BBEOEHWS
ONCTaHLUMOHHOro
00y4yeHus)
PacTeopbl. OneKTPOHHbIN
yHuBepcuteT BI'Y, kypc
Cnocobbl BbIpaXXeHUs KOHLIEHTPaLWK pacTBOPOB «XuUMUS [NA CTYAEHTOB 1
(peLueHve 3anay). Kypca GakanaBspuaTa
O6Lwme cBoiicTBa pacTBOpoB (nabopaTopHas 05.03.02 M'eorpacpua
paboTa). https://edu.vsu.ru/course/v
Mmaponus conen (cemunHap, nabopatopHasa pabora). iew.php?id=11431
Tekywaa atrectauusa Ne2. KoHTponbHas paboTa no (MOXeT peanu3oBaThCs
Teme: «PaCTBOpr» YacTU4HO, B cry4vae
BBEAEHNSA
ANCTaHLMOHHOIro
oby4eHus)
OkucnutenbHo- OkucnmTenbHO-BOCCTaHOBUTESNbHbIE peakLun OneKTPOHHbIN
BOCCTaHOBUTENbLH | (nabopaTopHasa paborta). yHuBepcuTeT BI'Y, kypc
ble peakuum Tunbl OBP. 3aBMcMMOCTb OKUCAUTENBHO- «XUMns Ang CTyaeHTos 1
BOCCTaHOBUTENbHbIX CBOMCTB OT CTENeHN OKUCNEHNs | kypca 6akanaspuaTta
atoma. BniusiHune pH Ha npotekaHue n npoayktel OBP. | 05.03.02 Meorpacus»
https://edu.vsu.ru/course/v
iew.php?id=11431
(mMoxeT peannsoBaTbCs
4YacTU4HO, B criyyae
BBEAEHNS
ANCTaHLMOHHOIo
00yyeHus)
XapakTepuctuka Metannsl A, IIA rpynn (nabopatopHas paborta). OnEeKTPOHHbIN
3M1EMEHTOB U UX XUMmn4eckne CBOMCTBA ranoreHoBs, cepbl U UX yHuBepcuteT BI'Y, kypc
COeMHEHWIA. coegmHeHun (nabopartopHas pabora). «XumMusa ang cTygeHTos 1

Kypca 6akanaBspuara
05.03.02 N'eorpadpusi»

https://edu.vsu.ru/course/v
iew.php?id=11431
(MoOXeT peanusoBaTbCs
4YacTU4HO, B criyyae
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BBEAEHUSI AUCTAHLMOHHOTO
0by4eHus)

13.2. Tembl (pasgenbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHsTUIA (4acoB)
Ne HanmeHoBaHVe TeMbl A C
n/n (pasgena) gucumnnuHbI Jlekunn paKTUHeckn JlaGopaTopHble amocToATeNBH) goerg
e as paborta

BeeneHue. ®yHaameHTanbHble
3aKOHbl M TEOPUU XUMUMU.

1 2 2 1 5
TexHuka 6e3onacHocTu npu paboTe B
XUMmn4eckomn na-éoparopun.
CtpoeHue atoma. MNepuogunyeckuii

2 | 3aKOH 1 nepuogmnyeckas cucrema 4 - 3 7
anemeHToB [1.1. MeHpeneeBa

3 | Teopusi XMMUYECKON CBSA3M 4 - 3 7
OO0Lme 3aKOHOMEPHOCTU NPOTEKAHNS

4 | XvMu4eckux peakumin. OnemMeHTbl 4 4 > 10
XUMMUYECKON TEPMOLANHAMUKU U
XUMUYECKON KUHETUKU

5 | PacTBopsbl 6 4 3 13
OKMcnNUTEnbHO -

g | BOCCTaHOBUTEMbHbIE PeaKLnm. 3 5 5 7
[FanbBaHM4eCcKMe 3aNEMEHTDI.
Anekrponus
KomnnekcHble coeguHeHus. 3 - 2 5

8 XapaKTepszMKa 3NIEMEHTOB U NX 8 4 6 18
COeANHEHUN.
Utoro: 34 - 16 22 72

14. MeToanyeckue ykasaHus ons ooy4arowmuxcsa no oCBOGHUK AUCLUNIIUHBI:

- paboTa ¢ y4eBHNKOM, KOHCNEKTaMM NeKUUN, CaMOCTOATENbHOE peLleHre 3aaau.

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

15. NepeyeHb OCHOBHOM U AONONIHUTENLHON NUTEpPaTYpPbl, PECYPCOB MHTEPHET, HEOOXOANMBIX
ANA OCBOEHUSA AUCLUNIIUHbI

a) OCHOBHag nuTepaTtypa:

Ne n/n McTOYHMK
O6wasa xumus. Teopusa u 3agaun : ydebHoe nocodue / [H.B. KopoeuH u gp.] ; nog pea. H.B.
1 KopoeuHa n H.B. Kynewosa.— W3a. 2-e, ctep. — CankT-lNetepbypr ; Mockea ; KpacHogap :
JNlanb, 2017 .— 490 c.
O6was xummusi. Teopua n 3agaym : yuebHoe nocobue / [H.B. KoposuH 1 gp.] ; noa pea. H.B.
2 KopoeuHa n H.B. Kynewosa.— W13g. 3-e, ctep. — CaHkT-leTepbypr ; Mocksa ; KpacHogap :
Jlanb, 2018 .— 490 c.
Mwunka H.J1. O6bwasa xumus: yuebHuk anga akagem. bakanaepuara : [ans cTyq. By30B, oby4. no
3 ecTecTBeHHOHayu. Hanpasnenuam] / H.J1. MnnHka ; noa pea. B.A. MNonkosa, A.B. babkosa .—
Mockea : KOpant, 2018. T. 1.— 20-e n3g., nepepab. n gon. — 363 c.
Mwunka H.J1. O6wasa xumus : yuebHnk onda akagem. 6bakanaepuara : [ans cTyq. By3oB, 0by4. no
4 ecTeCcTBeHHOHayu. Hanpasnexuam] / H.J1. nuHka ; nog pea. B.A. MNonkoea, A.B. babkoBa.—

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

6) gononHuTenbHag nuTepaTypa:

Ne n/n NcTouHunK
5 Yran A.A. Obwwas n HeopraHmyeckas xummsa / A.A. Yran. — M. : Beicw. wk., 2007. — 526 c.
6 MwuHka H.J1. 3agaumn n ynpaxHeHus no obwewn xumnn / H.J1. MnnHka; noa pea. B.A. MNonkosa, A.B.

Bo6kosa. — M. :HOparr, 2014. — 236 c.



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

7 MoHyapos E.IN. O6wasn xumus (m3bpaHHble rnasbl) / E.IN. MoHvapos, HO.IM. AdumHoreHos, A.M.
XosuB. — BopoHex: M3a-8o BopoHex. roc. yH-1a, 2010. — 401 c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (0uumanbHble pecypCbl UHTEPHET):
Ne n/n Pecypc
1 Cant 3oHanbHon Hay4yHon Gubnunotekn BI'Y www.lib.vsu.ru
2 OneKTpoHHO-6MbnnoTeyvHasn cuctema «Mspatenscrta JlaHb» https://e.lanbook.com/
3 OneKTpoHHO-6MbnMoTeYHasn cuctema «YHuBepcuTeTckas bubnuoteka online»
https://biblioclub.ru/
OneKTpoHHO-6MbnmoTevHasn cuctema "KoHcynbTaHT cTyaeHTa"
http://www.studentlibrary.ru/
5 OnekTpoHHO-6ubnmoTeuHas cuctema "KOPAUT" https://biblio-online.ru
6 ONeKTpoHHO-6mbnnoTteyvHas cuctema "PYKOHT" https://rucont.ru/
«Xumnga gnsa ctygeHTos 1 kypca 6akanaspuata 05.03.02 N'eorpacms»

7 - ONeKTpoHHbIN yHnBepcuteT BI'Y. — Pexxum goctyna:
https://edu.vsu.ru/course/view.php?id=11431

MpocTble Monekynbl B Hawwewn xu3Hun / B.B. EpemuH. - OTKkpbITOoe 06pasoBaHue — Pexnm
goctyna: https://openedu.ru

Kak xumunst 06bACHSAET U n3ameHsieT okpyxarowmn mup / B.B. EpemuH. - OTkpbiToe
obpasoBaHue — Pexum goctyna: https://openedu.ru

16. NepeyeHb y4eOHO- MeTOAUYECKOrO obecnevyeHns ANA cCaMOCTOATENIbHOM PaboThbl

Ne n/n MCcTOYHMK

Xumus. JTabopaTopHbIN NpakTUKYM, 3agadun N ynpaxKHeHUs : y4ebHo-MeToamnyeckoe

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

AnapHes, A.W. O6bwasn xumms. COopHUK 3agaHun ¢ npumepamm pewennin / A.WN. AnapHes,
J1. . AdboHunHa. — Hoeocmbupcek : HITY, 2013. - 119 c.
<URL:http://biblioclub.ru/index.php?page=book&id=228947>.

17. UHdbopMaLMOHHbIe TEXHONOIMKU, UCNONb3yeMble ANA peanu3aumm y4e6HON AUCLMNINUHDI,
BKI1l0OYas nporpaMmmMHoe ob6ecneyvyeHme u MHpopMaLMOHHO-CMPaBOYHbIe CUCTEMbI (NpKU
HeobxogumocT)
Mpwn peanusauumn GUCUUNIIUHBI MOTYT NPUMEHATBHCS ANCTAHUMOHHbIE 0OOpa3oBaTenbHbIE TEXHOMOMMN B
4YacTu OCBOEHMSI NIEKUMOHHOIO Matepuana, NpoBeAEeHNS TEKYLLMX aTTeCcTauumn, CaMoCTOATENTbHOWN
paboTkl No oTAeNbHbIM pasgenam. MoxeT ObiTb NCNONb30BaH Kypc Ha nopTane ONEKTPOHHbIN
yHuBepcuteT BI'Y «Xumunsa ansa ctygeHtoB 1 kypca 6akanaepuata 05.03.02 'eorpadus»
https://edu.vsu.ru/course/view.php?id=11431

18. MaTepmnanbHoO-TeXHN4YeCcKoe obecneyeHne AUCLUMNNMUHbI:

CraHgapTHoe obopyaoBaHue xummdeckon nabopatopum (BbITSXKHOM LKA, ra3oBble ropesnku, Movka,
CYLWMNbHbIV WKad), CpeacTsa NoxapoTyLweHus). XuMmnyeckne peakTmBbl, XMMnyeckasa nocyaa,
nabopaTtopHoe obopyaoBaHMe (BeCbl 3NEKTPOHHbIE, aneKkTpuyeckas BogsHasi 6aHs, wraTmBbl,
acbecTnpoBaHHbIE CETKW, TUreNbHbIE LWMNUbI U T.1.).

MnakaTbl: Neproanyeckas cucTtema XMMUYECKMX ANeMEHTOB, Tabnuua pacTBOPUMOCTU, PSa
HanpspkeHnn metannos. LLlapocTepxHeBble MOAEeNV KpUCTaNIMYECKUX peLLeToK.

19. OueHoOYHbIe cpeacTBa ANA NPOBEAEHUA TeKyLen U NPOMEeXyTOYHOM aTTecTauum

Mopsiaok oueHKM 0CBOEHUSI obyyarowmmmncs y4ebHoro matepuana onpegensieTcss cogepxaHmem
crieaytowmx pasaenos ANCUMNIIMHGI
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Ne HaumeHoBaHue pasgena | KomneTeHuu UHavkatop(Li)

n/n QUCLMNAMHL! (MOayNs) 5(n) OOCTKEHUSA OueHouHble cpeacTBa
KoMneTeHunm

BseneHue.

1 dyHOamMeHTanbHble 3aKOHbI OlK-1. OlK-1.3 Onpoc
N TEOPUM XUMMMU.
CtpoeHune aToma.
Mepurogmyeckunin 3aKoH n

2 | nepuoamnyeckas cuctema OnK-1 OrlK-1.3 Onpoc
anemeHToB [.U.
MeHgeneesa

3 | Teopus xummnyeckomn cessu OlnK-1 OlK-1.3 Onpoc

O6Lwwpme 3aKOHOMEpPHOCTH
NPOTEKAHUS XUMUYECKMX

peakuni. SnNemMeHThbI KoHTponbHas pabota

4 o OrK-1 OrlK-1.3
XUMUYECKOM (Texkywas attectauus Ne1)
TEPMOANHAMUKM U
XUMUYECKON KMHETUKMN.

5 PacTBopbl. OMK-1 OnK-1.3 KoHTponbHas pabota

(Tekywasn atrectaumnsa Ne2)
OxkucnuteneHo -

g | BOCCTaHoBUTENbHbIE OnK-1 OMK-1.3 KoHTponbHas paboTta
peakuuun. anbBaHu4eckune (Texkywas attectauus Ne2)
ANEMEHTbI. DNEKTPOnus.

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

XapakTepuctuka

8 | anemeHToB n ux OrlK-1 OrlK-1.3 Onpoc
COeINHEHUN.

MpomexyToyHas aTTecTaums MepeyeHb BOMPOCOB

dopMa KOHTpOnsi — _3a4yeT

20. TunoBble OLEHO4YHbIe CpeAcTBa U MeToAMYECKMEe MaTepuanbl, onpegensilowme npoueaypbl
oLeHMBaHUA

20.1. TeKywWwmm KOHTPONb yCNeBaemMocTn

KoHTponb ycneBaeMocTu No AUCLUUNIMHE OCYLLECTBIAETCS C NOMOLLbIO CNEeAYHLMX OLLEHOYHbIX
CpencTs:

- BbiNnonHeHne nabopaTopHbIx paboT No Temam, ykasaHHbiM B M1.13.1;

- 2 TeKylmne aTTectaumm B popme KOHTPOSbHbIX paboT (oueHnBaHMe No NAaTMbannbHOM LwKane).

[Mpmepbl KOHTPOMbHLIX PAbOT AN TEKYLUNX aTTecTaumm

KoHTponbHas paboTta Ne 1

1. CKopoOCTb Kakmx peakuui yBenuMuUMBaeTCsa C pOCTOM TemnepaTypsbl: a) Nnobbix; 6) npoTekarowmx
C BblAENEHNEM SHEPIUU; B) NMPOTEKAKOLWMX C NOrnoLweHnem aHeprum? (1 6asns)
2. Kak M3MeHUTCHA CKOPOCTb XMMMUYECKOW peaKkumn npu yMeHblUeHUn TemnepaTypbl Ha 50°, ecnu
koacppmumeHT BaHT-INodbda paseH 3?7 (2 6anna)
3. [Be peakuuu npoTekatoT npu 60 °C ¢ 0oguHAKOBOW CKOPOCTLIO (V2 = V1). Onpeaennte OTHOLLEHWE
cKkopocTen aTux peakumm (V2 / vi) npn 40°C, ecnn y1 =3 n y2 =5. (4 6anna)
4. Kak usmeHuTCca ckopocTb peakumm 2 NO; = N;Os npy OOHOBPEMEHHOM YBENUYeHUM
koHueHTpauun NO: B 5 pa3 n ymeHbLLeHUn ob6bema cuctemsl B 2 pasa? (3 basia)
5. B cucteme yctaHoBunocb pasHoBecne 2 NO <> N2 + O, ([JH = -165 k[1x). B kakyto CTOpoHy un
noYyemMy CMECTUTCSA paBHOBECKE: a) Npy MOBbILLEHUM AaBNEHUs; 6) Npu NOBbIWEHUM TeMnepaTypbl?
(3 6anna)
6. 3anuwuTe BblpaXkeHne Ans KOHLEHTPaUMOHHON KOHCTaHTbl PAaBHOBECUS peakLUK:

2C(1B) + O2(r) + 2 Cl2 (r) +> 2 CCILO (r) (2 6anna)

7-9 bannos — yoosnemeopumesbHo, 10-12 6annos — xopowo; 13-15 6annoe — omnuyHo.



KoHTponbHasa paboTa Ne 2
1. CKONbKO MUNNUANTPOB KOHLUEHTPUPOBaHHOW consHon kucnoTbl (p = 1,19 r/imn), cogepxawen 38%
(macc.) HCI, Heobxogumo B3siTb Ans npurotoBnenna 1 n 2 M pacteopa? (3 6asnna)
2. Nmetotca pacteopbl ¢ pH=7 n pH=5. B kakom 13 aTux pacTtBOpoB OonblUe KOHUEHTpaunsa WOHOB
BOJOpPOAA M BO CKOMbKO pas? (2 6ansa)
3. Ha ckonbko rpagycoB nosbicUTCA TemnepaTypa kunenuns sogbl, ecnv B 100 r BoAbl pacTBopuTb 9 1
rnoko3bl CeH1206? O6ynnmockonuyeckasa noctostHHasa Boabl paBHa 0,52 kr/(monb-K); monapHas macca
rrtoko3bl 180 r/monb. (5 6asios)
4. Ona conu K;S HanuwuTte B MOSEKYNSIPHOM U MOHHO-MONEKYNspHon bopMe ypaBHEHUSA rmaponmsa
Mo Kakaow CTyNeHu U yKaxute peakumo ee BogHoro pacteopa (pH). Ykaxute Bce cnocobbl, kakumm
MOXXHO YCUNNTb rMApPoNn3 aton conu. (5 6asnos)

7-9 barnnos — ydosnemeopumersbHo; 10-12 6annoe — xopowo; 13-15 6annoe — omsmuyHo.

20.2. MpomexyToUyHas aTrecTauus

ﬂpomemyTquaﬂ artTectauma no gucuunimHe ocyulecteBndaeTtca C nomMouwbko crneayrumx
OLEHOYHbIX CPeacTB: NepevYeHb BOMPOCOB K 3a4eTy + 3agaun.

[MepeyeHb BONPOCOB K 3a4eTy
(B 6uneTte 1 TeopeTudeckmi Bonpoc 1 1 3agaya)

1. dyHoameHTanbHblE TEOPUM M 3aKOHbI XUMUW: aTOMHO-MONEKYNsipHas TeOpus; 3aKOH  COXpaHeHUs
Macchbl U aHepruu; Nepnoanyecknini 3akoH; TEOpPUA XMMUYECKOTO CTPOEHUS.

2. CoBpeMeHHas xumu4yeckas aToMmucTuka. ATOM, Monekyna, Kpuctann. [lpocTble U CRoXHble
XuMmudeckme coegmHeHus. Pasa kak HOCUMTENb CBOWCTB BeLlecTBa, He obragaroLero MonekynspHoun
CTPYKTYpOU. ANnoTponusa n nornMopgnam.

3. PasButure npeacrasneHun o ctpoeHnn atoma. lNnaHetapHaa mogene Pesepdgopaa. Teopusa bopa.

4. OCHOBbI KBAaHTOBO-MEXaHU4eCKOoro onucaHus CTpoeHuss atoma. KopnyckynsipHO-BOMHOBasA npupoja
anekTpoHa. AToMmHas opbuTtanb. KBaHToBbIE Yncha.

5. OcHOBHble NpaBuna 3anofnHeHns opbutanen anekTpoHaMmu (NPUHLMMN HauMeHbLLEN SHEePrun, Npasuio
Kneukosckoro, npuHumn MNaynu, npasuno XyHaa).

6. MNepuogndeckui 3akoH O.U. MeHgeneeBa, ero coppemeHHass popMynmpoBka N oM3nN4eCKUn CMbICH.
CTpoeHue nepmoamyeckon CUCTEMbl ANIEMEHTOB.

7. XuMmn4yeckasi CB3b, €e OCHOBHbIE XapaKTepUCTUKN (IHeprus, ANMHa, HanpaBrieHHOCTb).

8. MNpencraBneHne 0 MOHHOW CBSA3W.

9. KoBaneHTHasa cBsA3b. OOMEHHbLIN M OOHOPHO-aKUENTOPHbLIN MEXaHW3Mbl OOpa3oBaHUS; CBOWCTBA
cBs3n. KpatHble cBAau.

10. MmGpuamsaumsi atoMHbIX opbuTanen. Tunbl rMbpuaM3aunMm M reomeTpus Monekyn (Ha npumepe
COeaUHEHUN C sp-, Sp2-, Sp3- rMbpmansaumnen opbutanen LeHTpanbHoro atoma).

11. Metannuyeckas cBsA3b. Puanyeckne CBOMCTBA NPOCTbIX U NepexofHbIX MeTannoB, 06yCrnoBreHHbIe
0COBEHHOCTAMUN XUMNYECKOWN CBA3N B HUX.

12. BogopogHas cBs3b.

13. MexxmonekynsipHoe B3anmogencrame (cunbl BaH-gep-Baanbca).

14. CoegunHeHuMs nepBOro M BbiCWero nopsgka. KomnnekcHble COeauHEHWs W OBOVIHbIE COMW.
HomeHknaTypa KOMMMEKCHbIX COEANHEHWIA.

15. Knaccudmkaumsa KOMMMAEKCHbIX COEANHEHUN. YCTONYMBOCTb KOMMNIIEKCOB. KOHCTaHTa HECTONKOCTW.
16. TepmoaMHaMMyecKMe CUCTEMbI: OTKPbITble, 3aKpbiTble, W30MMpPOBaHHbIE. BHYTpEHHss 3Heprus,
aHTanbnu4. NepBoe Ha4yano TepMogUHAMUKM.

18. TennoBble 3 EKTbI XMMUYECKMX peakunin. 3akoH fecca 1 cneacTemsi U3 Hero.

19. Outponua. CeobogHaa aHeprua [wmnbb6ca. TepmMoaMHaMUYECKUA KPUTEPUIN HaNpPaBEHHOCTU
XMMUYECKOro npoLecca.

20. O6patumble M HeobpaTumble Xumudeckme peakumm. COCTOAHME XMMUYECKOrO paBHOBECUS.
KoHcTaHTa paBHoBecus. [MpuHuun Jle - WaTtense.

21. Xumunyeckas knHeTuka. CKOpoCTb XMMUYECKON peakummn. 3akoH AeNCTBYHOLLUX MAcC.



22. BnuaHue TemnepaTtypbl Ha CKoOpocTb peakuuun. pasuno BanTt-Modpda. YpasHeHue AppeHuyca.
SHeprna akTneauumn peakuuu.

23. Katanus. MNMpuHUMN AeNCTBUSA KaTanM3aTopoB U MHIMOUTOPOB.

24. Ta3oo0pasHble, xuakue, TBepAble pacTBopbl. PacTBopeHne Kak U3MKO-XMMUYECKUA MpOLIEecC.
ConbBarthbl, rmgpaTthl, KpUcTannorgpaTbl.

25. HeHacsblleHHble, HacblleHHbIe, NepechlilleHHble pacTBOpbl. CnocoObl BbIpaXeHUs KOHLeHTpauun
pacTBOPOB.

26. MNoHaTne 06 naeansHom pacTtBope. 3akoH Payns.

27. Cnegcteua u3 3akoHa Paynsa (NoBblleHWe TemnepaTypbl KUMEHUS U MOHWXEHMEe TemnepaTypbl
3amMep3aHng pacTeBopa Mo CPaBHEHUIO C YNCTLIM PacTBOpPUTENEM).

28. OcmocC 1 0OCMOTUYECKOE JaBneHue.

29. Teopu4a anekTponutuyeckon noHmsaumm C.AppeHuyca. CTeneHb U KOHCTaHTa noHmnsaunn. CunbHble
1 crnabble aNeKTponnTHI.

30. dnekTponnTudeckas auccoumaumsa KUCnoT, OCHOBaHW, conen. AMdOTepHbIe rmapoKcuabi.

31. NoHmsaums Boabl. MloHHoe npousBeneHue Boabl. BogopogHbin nokasatens (pH), rmapoKCUbHbIN
nokasartens (pOH).

32. N'moponua conen. ®akTopsl, BNUSKOLLME HA CTEMEHb rMaponmn3a conu.

33. lNpounsBegeHne pacTBOPUMOCTU. YCroBus obpasoBaHns 1 pacTBOPEHUst ocagka.

34. OKncnUTEnbHO-BOCCTAHOBUTENbHbIE peakumn. CTeneHb OKUCAEHUA. TUMUYHbIE OKUCIIUTENU U
BoccTaHoBuTenn. Metoa anekTpoHHoro 6anaHca.

35. CtangapTHble aneKkTpodHble NoTeHuuanbl MeTanmnoB. Pag HanpshkeHun meTtannoB. FanbBaHu4eckne
3MNEeMEeHTbI.

36. OneKkTponu3 pacnnasoB U BOAHbLIX paCTBOPOB COMeMN.

37. MeTtannbl n HemeTannel B MNepnognyeckon cucteme. O6LME CBOMCTBA METASSIOB.

38. Metannbl n HemeTannbl B MNeprnogudeckom cucteme. ObLLmMe CBOMCTBA HEMETANOB.

39. Bogopoga. lNonoxeHne B lNepunognyeckon cucteme, omsndeckue n xmmmyeckne cesomctea. Metoasbl
nony4yeHust Bogopoaa.

40. Weno4vHble meTansbl. XUMMYEeCKne CBOMCTBA U MeToAbl MONyYeHus.

41. ANIOMUHNIA: NONyYeHne, XMM4eckne CBOMCTBA, BaXXHeNLmne coeguHeHnS.

42. YKeneso: nonyyeHne, XMMM4eckme CBOMCTBA, BaXXHENLLNE COEANHEHNS.

43. A30T M €ero BaxHenwune coefuHeHMs (amMmmuak, OKCuabl a3oTa, as3oTHasa kucnoTta). [NonyyeHue
aMmmumaka 1 a3oTHOM KucrnoTbl. CoeanHeHnsa asoTa kak haKkTopbl 3arpsa3HEHUS OKpYKatoLLEen cpeabl.

44, Xummyeckune CBOMCTBA KMcrnopoda u o3oHa. Metogbl nonyyeHus kucnopoga. lNMpobnema paspylieHuns
O30HOBOrO Crnos 3emnu.

45, Cepa, okengbl cepbl. CepHas, cepHuUCTas, cepoBogopogHas KMCNoTbl U ux conn. CoegmMHeHMs cepbl
Kak dhakTopbl 3arpsisHEHNA OKpyXKatoLen cpeabl.

46. O6wasn xapakTepucTmka ranoreHoB. [anoreHoBo4OpPOAHbIE KACIOTbI U NX COMN.

Npumepbl 3agay

1. Hannwwute HasBaHWSA COEOMHEHUN U YKaXWTe, K KakOMY Knaccy OTHOCUTCH KaKaoe COeaVHEeHWe:
KsBOs; H2Cr207; Mg(NOs)z; NaHSO;; HCIOs. YkaxuTe cTeneHb OKUCIIEHMS] BCEX aTOMOB.

2. Hannwute dopmynbl coeamHeHuii:  okeug asota (V), rmgpokeug kanusi, dtopug amMMOHMS,
rmgpocynbdug HaTpus. YKaxuTe CTeneHb OKUCNEHWA BCeX aTOMOB. YKaXKuTe, K Kakomy Krnaccy
OTHOCUTCH KaXKgoe coeqUHEHNE.

3. Bbluncnutb pH 1 pOH pacTBopa, B KOTOPOM KOHLeHTpauusa noHos H* pasHa 10 monb/n. Kakosa
cpeaa pacTBopa: Kucrnas unm wenoyHas?

4. Onpegenutb [H* ] n [OH ] B pacTtBope, pOH koToporo paeeH 8. KakoBa cpega pacTtBopa: Kucrnas
nnu weno4Hasa?

5. Bbluncnmtbe maccoByto gonto caxaposbl CioH22011 B pactBope, TemnepaTtypa KUMNEHUS KOTOPOro
paBHa 100,13°C. 3bynnuockonuyeckas noctosHHaa oAbl 0,52 kr/(Monb-rpag); MonsgpHas macca
caxapo3bl 342 r/Monb.

6. Mpu 25°C ocmoTM4Yeckoe AaBrieHne BOAHOIO pacTBOpa HeKOTOporo BellecTBa paBHo 1,24-10° Ma.
Bblumcnntb ocmoTmyeckoe pfasneHve atoro pacteopa npu 0°C.  (YHuBepcanbHasa rasoBasi
noctosiHHaa R=8,31 [x/(Mornb-K)).



7. Ha ckonbko rpagycoB noBbICUTCA TemnepaTypa kuneHna sodbl, ecnu B 100 r Boabl pactBoputb 9 1
rntoko3bl CeH1206? 3Bynnuockonuyeckasi NocTosHHaa BoAbl paBHa 0,52 kr/(Monb-rpag); MmonspHas
macca rmokodbl 180 r/mone.

8. Ona conu K>S HanucaTb B MOMEKYINSAPHON M MOHHO-MOMEKYNSIPHON hopMe ypaBHEHUS rmaponusa no
KaXkomn CTyneHn 1 ykasaTb peakuumio ee BogHoro pacteopa (pH).

9. YkaxuTe Bce Ccnocobbl, KAKUMU MOXKHO YCUnUTb ruaponua conn ZnCls.

11. Kakne conu 13 HuxenpueeaeHHbIix He noasepratotces rugponnay: FeCls, Kl, NaxSO4, K,S? MNovemy?

12. Hantn maccy NaNOs, Heobxogmmoro ans npurotosneHmst 300 mn 0,2 M pacTteopa.

13. K 500 mn 32%-Hown (no macce) HNOs (p=1,20 r/mn) npubasunu 1 n Boabl. YeMy paBHa maccoBas
nons HNO3 B nonyyeHHOM pactBope?

14. Kakon obvem Boabl Hago npubaeutb k 100 mn 20%-Horo (no macce) pactBopa H.SOs (p=1,14
r/mn), 4ToBbI NoNy4nTb 5%-HbIM pacTBop?

15. Kak N"3aMeHUTCS CKOPOCTb XMMUYECKOW peakLmMn Npu NoHmKeHUn Temnepatypbl Ha 40°, ecnn y = 27?

16. Ha ckonbko rpagycoB Hago NOBbLICUTL TemnepaTtypy, YToObl CKOPOCTb peakuun ysenuyunach B 27
pa3 npuy =37

17. Kak nameHuTCca CKopocTb rasodpasHon peakumm 4 H, +2 NO» = 4 H,O + N2 npu yBenuyeHuu
obLero gaBneHus B cucteme B 2 pasa?

18. Bo ckonbko pa3 M3MeHUTCS CKOpPOCTb peakuun 2A + B = AyB, ecnu KoHueHTpauuio Bellectsa A
yBenuunTb B 3 pasa, a KoHUEeHTpauuio Bewectsa B ymeHbwWnTb B 3 pasa?

19. B cucteme yctaHoBunocb pasHoBecue Br; (ras) + H; (ras) <» 2 HBr (ras3) (AH= - 71 k[Ix). Kak
HagO0 N3MEHUTb KOHLUEHTpaUuio, AaBreHne n tTemnepartypy, Ytobbl CMECTUTbL PaBHOBECUE B CTOPOHY
obpasoBaHusa HBr?

20. lMpeackaxute, OygeT 3HTPOMUA CUCTEMbI YBENWYMBATBHCH UMM YyMEHbLIATbCS B XOAE peakuuin
(nosicHuTe cBoM OTBET) :

a) 2NO (r.)+ Oz (r)=2 NO2 ()
6) SO, (N +2HS(r)=2S (1.) + 2 H20 (%)

21. Y kakoro BewectBa — aTtaHa CyHe, atuneHa CpHs wnm auetuneHa CyH, — npu pasHbIX
Temnepartypax 1 gaBrneHnsax U 0OMHaKOBbIX arperaTHblX COCTOSHMAX Gonblue aHTponua? MNoyemy?

22. OnpeaenuTb CTaHaapTHY0 aHTanbnuio (AH't 208) 06pasoBaHna PHs, ucxoas U3 ypaBHEHUS:

2 PHs(r.) + 4 Oz(r.) = P20Os (1.) + 3 H2O(k.), AHop-umm = - 2360 k[x.
AH’t 206 H20(k.) = - 285,8 k[x/Monb,
AHof, 208 P205(T.) =- 1492,0 K,D,)K/MOJ'Ib.

[nsa oueHnMBaHMs pe3ynbTaTtoB 06y4YeHUs Ha 3a4eTe UCNONb3YTCA CneayloLmne nokasaTenu:
- BnageHve MNOHSATUMHLIM annapaToMm OOLWen M HeopraHM4Yeckom XMMmMn (TeopeTUYecKUMU OCHOBaMMU
ONCUMNNNHDBI),
- CNOCOBHOCTL UNMKCTPMPOBATL OTBET NpUMeEpamu,
- MPUMEHNATb TEOPETMYECKMNE 3HAHNS ANS PeLUeHUs NPpakTUYeckux 3agay.
PesynbTaTtbl 06y4eHMs oLeHMBaOTCA MO BUNONAPHON LIKane: «3a4TEHO» U «HE 3a4TEeHO».

CooTHoLLEHMe NokasaTenen, KpMTEPUEB U LLKanbl OLEHMBaHNS pe3yfibTaToB 00yyYeHus.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHumm chopMMpoOBaHHO LLikana oueHokK
cTH
KOMMeTeHUUN
3HaHMe OCHOBHOro y4ebHOro MmaTepvana, npegyCMOTPEHHOrO MoporoBbin 3auTeHo
nporpaMmown; OTBE€T [OCTATOMHO MOMHbIN, CTYOEHT NpuBOaUT YPOBEHb (M
NpuMMepbl, yMeeT MpPOBOAWTb BbIMUCIIEHWS MO opmynaMm; ecnu BbILLE)

gonyckaet ownbkn, TO MOXeT CKOppeKkTnpoBatb OTBET IO
AONOJIHUTENbHLIM BOIMNMpoCcaM npenogaBaTend.

3HaHMsa HecucTeMaTuyeckue, OTpPbIBOYHbIE; B OTBETax [OOonylleHbl - He 3auteHo
pr6b|e, npuHUunnmanbHble owmnbKn, KOTOpPbl€ HE YCTPaHAKTCA MNocne
HaBOAALLNX BOMPOCOB NnpenogaBaTesia.




3a4yeT No AuCUUNIIMHE MOXeET OblTb BbICTABNIEH HA OCHOBAHUWN MONOXUTENbHbIX OUEeHOK Nno AOByM
TeKywmm attectaunam (KOHTpOJ'IbeIM pa60TaM) M NOSTIOXXNTENbHOW OLEHKM 3a pa60Ty Ha npakKTn4ecknx
3aHATUAX B Te4HeHne cemMecTpa.

B cny4dyae ONCTaHUMOHHOrIO O6yquI/IFI NPOMEXYTOYHaA aTtTectauna MOXeT ObITb npoeegeHa B cbopme
KOHTpOJ'IbHOIZ pa6OTbI, npakTn4yeckme 3agaHunsa KOTOpOIZ OXBaTbIBalOT OCHOBHbIE pa3feribl Kypca.
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