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1. Koa n HanmeHoBaHMe HanpaBneHusi NoAroToBkKu/cneLnanbHOCTH:

14.03.02 5l0epHble pusuka u mexHosio2uu

2. Mpodunb nogroroBku/cneumnanusaumn: Pusuka amomMHo20 sidpa u 4acmuy,
3. KBanudukaumsa BoinyckHuka: 6akasnaep

4. ®opma oby4eHUsA: oYHas

5. Kacheppa, oTBevaloLllan 3a peanusaumio AUCLMUNNUHbI: MamepuasoeedeHus U
uHAycmpuu HaHocucmem

6. CocTtaButenu nporpammbl: Cnadkonesyee bopuc Bnadumupoeuy,
KaHOudam XuMu4ecKux HayK

7. PekoMeHAoOBaHa: Hay4HO-METOANYECKMM COBETOM XMMUYECKOro chakynbTeTa, NPOTOKON
Ne4 ot 25.04.2023

8. YuebHbIn roa: 2023/2024 Cewmectp(bl): 1



9.llenun v 3apgayum y4ye6HON ANCLUNIUHbBI

Llenismu oceoeHusi y4ebHou ducyurniuHbl S8115HMmCs:

— (pbopmupoBaHmne y CTygeHTOB COBPEMEHHbIX NpeactaBneHnin 0 PU3MKO-XUMNYECKNX
npoueccax, OCHOBHbIX 3aKOHOMEPHOCTSIX UX MPOTEKaHWS;

— hopMupoBaHMe nNpeacTaBneHnn o0 BIMSHUN CTPOEHUS BELWECTBA HaA €ro CBOMCTBA,

— 3HaKOMCTBO C OCHOBaMW XUMWUW pPaCTBOPOB, XUMUN 3IFIEMEHTOB W OCHOBHbLIMU
KnaccaMmm HeopraHMYeCKUX COeANHEHUN;

— oBnageHue TEXHUKON U MeTOOMKON XMMUYECKOro 3KCrNepuMeHTa.

3adayu y4yebHoU OuCyUrIuUHbI:

CTyOeHTbl OOIKHBbI:

— npuobpectn 3HaHUA 06 OCHOBHbLIX 3aKOHOMEPHOCTSX [lepMoanveckon CUCTEMBI
3/IEMEHTOB; O CTPOEHUM aToMa; BUAAX XMMUYECKON CBA3U U NX BIIUSSHAN HA CBOWCTBA BELLECTB;
OCHOBaXxX KMHETUKM N TEPMOLMHAMUKN, KPUTEPUSX NPOTEKAHMUS XMMUYECKUX MPOLLECCOB, BUOAX
FOMOreHHbIX U reTepOoreHHbIX CUCTEM; CBOMCTBAX PacTBOPOB 3NIEKTPOSIUTOB N HEISNEKTPOSNTOB;
OOMEHHbIX peakuusx; rmaponnse; OKUCIIUTENbHO-BOCCTAHOBUTENbHbLIX Mpoueccax; XMMUum
KOOPAMHALMOHHBIX COEQUHEHWN;

— Hay4UTbCSA NPOBOANTb PACYETHLI MO YPaBHEHUSAM XMMUYECKMX peakLumi, pelaTb 3a4ayun
MO KWHEeTUKe W TepMOAWHaAMMKe, KOMnuMraTMBHbIM CBOWCTBaM pacTteBopoB, pH cpeabl;
ypaBHMBaTb OOMEHHbIE U OKUCITUTENBHO-BOCCTAHOBUTENBHbLIE PEeaKLmK;

— npuobpecTn HaBblKM caMoCToATENbHOW paboTbl €  yd4ebHOM W CnpaBOYHOM
nuTeparypou;

— Hay4uTbCs MNPOM3BOAMTb HAOMAEHUS 3a NPOTEKAHMEM XMMUYECKMX MNPOLECCOB U
aenatb 060CHOBaHHbIE BbIBOAbI;

— Hay4YuTbCa NPOU3BOAUTL  (PUBUKO-XMMUYECKNE U3MEPEHUdA, XapakTepusyloLine
CBOWCTBa pacTBOPOB, CMECEN U APYrnX OO bEKTOB;

— npuobpecTn Haeblkn Be3onacHon paboTbl B xummyeckon nabopatopumn n obpalleHus ¢
XMMMUYECKOW NoCcyaon, ¢ nabopaTtopHbiM 060pyaOBaHMEM N peakTUBaMMU;

— Hay4uMTbCH rPaMOTHO U B MOSIHOM Mepe NPeAcTaBfsaATb U MHTEPNpeTUpoBaTbh aHHble
3KCNepMMeEHTarbHbIX MCCea0BaHUN.

10. MecTo y4ye6HOM ancuuNuHbI B cTpykType OOI:

AucumnnuHa BxoauT B ob6s3aTenbHyo YacTb 6roka b1.

TpeboBaHMst K BXOAHbIM 3HaHUSIM, YMEHUSIM U HaBblkaM: OCBOEHME OUCLMUMNIIMHBLL « XUMUS»
DOasnpyeTcss Ha 3HAHUAX U YMEHUAX, CPOPMUPOBAHHBIX B Mpouecce M3yvyeHusa npegmeta
«Xumnay B obuieobpasoBaTtenbHon LwWwkone. CTyaeHTbl AOMKHbI 3HATb OCHOBHbLIE KraccChl
HeopraHN4Yecknx coeauHeHun, oblime 3aKOHOMEPHOCTU M3MEHEHUsI CBOWCTB BeLecTB, BuAbI
XUMUYECKON CBSA3W, YMETb COCTaBMATb YPaBHEHUS XUMMWYECKMX peakuun, 3anucbiBatb
9NEKTPOHHbIE (POPMYNbl 3fIEMEHTOB MarblX NepuoaoB, pellaTb OCHOBHbIE TUMbl PacHETHbIX
3a4a4 No XMMun.



11. NMnaHupyeMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIMHe/MOAyNIO (3HaHWUA, YMEHUA,
HaBblKK), COOTHECEHHbIe C NIIaHUPYEMbIMU pe3yNbTaTaMU OCBOEHUA o6Gpa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLMSAMMU) U MHOUKATOPaMU UX [OCTUXKEHUS:

Kog HasBaHue Koga(bt) NuaukaTtop(bl) MnaHvpyemMble pe3ynbTaTbl 06y4YeHust
KOMMEeTEHLMM
OlK-1 | CnocobeH OlK-1.1 | 3HaeT OCHOBHbIE 3HaTb:
ncnonb3oBaTtb 3aKOHbI OCHOBHble (hyHOAMEHTarbHblE 3aKOHbI
6a3oBble 3HaHUS €CTeCTBEHHOHaY4HbIX XMMUK; 3aKkoHOMepHOCTM B [Nepuoamnyeckon
eCTeCTBEeHHOHayu AVNCLUMINH B cucTeMe XMMmnyeckux anemeHtos [.U.
HbIX AUCLMNIVH B npoceccroHanbHon MeHgeneeBa; cOBpeMEHHbIe
npocpeccuoHansH AeATenbHOCTW, MeToAdbl | NPeAcTaBreHns 0 CTPOEHUU aToma, Buaax
ON AeATenbHOCTH, mMaTemaTn4ecKoro XMMUYECKON CBA3M U UX BMAHUN Ha
NPUMEHATb aHanusa u CBOMNCTBA BELLECTB; OCHOBbI KNHETUKM 1
MeToabl MogennpoBaHus, TepMoaNHaMUKN, KpUTEPUN NPOTEeKaHMs
MaTemMaTn4eckoro TEOPETUYECKOIO U XMMUYECKMX NPOLLECCOB; OCHOBHbIE BUAbI
aHanusa u 3KCrnepuMeHTanbHoro FTOMOFEHHbIX U FeTePOreHHbIX CUCTEM,
MoOennpoBaHus, nuccnegoBaHus CBOWICTBa pacTBOPOB 3NEKTPONNTOB U
TEopeTU4ECKOro un HEaNeKTPONMUTOB, OOMEHHbIX peakuuii;
3KCnepuMeHTasnbH 0COBEHHOCTN NMPOTEKaHNSA OKUCTINTENBHO-
oro BOCCTaHOBMUTENbHbIX NPOLECCOB, OCHOBbI
nccneaoBaHus XMMUW KOOPAUHALMOHHBIX COeAUHEHNI
ymMeTb:
MCMoNb30BaTh NOMyYEHHbIE 3HAHWA ANs
onucaHns Pr3nKo-XMMmMYecknx npoLieccoB
Brnagetb:
HaBblKaMW peLLeHWs TUMOBbIX 3a4ay No
06LLEeNn XMMUK C UCNOSb30BaHNEM
OCHOBHbIX (PyHAaMeHTarnbHbIX 3aKOHOB
XMMUK
OlK-1.2 | Ncnonb3yeT OCHOBHbIE 3HaThb:
3aKOHbI obnactu NpMMeHeHMs1 OCHOBHbIX
€CTeCTBEHHOHaYYHbIX dyHOaMeEHTarnbHbIX 3aKOHOB XUMUK
OVCUMNIUH B yMeTb:
npodeccuoHansHon NPUMEHSATb OCHOBHbIE MOSIOXEHMS
AeATENbHOCTMH, COBPEMEHHON XNMMWK NS NpoBeAeHWs
npumeHsieT meToapl PacyYEéTOoB N IKCNEepPUMEHTamNbHbIX
mMaTemMaTn4ecKoro nccneaoBaHui
aHanusa u Bragetb:
MOZEnUpoBaHus, YMEHNSAMU UCNOSb30BaTb OCHOBHbIE
TEeopeTU4ecKoro n TeopeTUyecKmne NOMOXEHNsI COBPEMEHHON
3KCMnepuMeHTanbHoOro XMMUM 118 TPOBEAEHUS pacyYEToB No
nccnegoBaHus YPaBHEHUAM XMMUYECKUX peaKLmn,
KMHEeTVKe N TepMmoanHaMuKe; CocTaBrneHus
N ypaBHMBaHWUS OBMEHHbLIX U
OKUCINNTENBbHO-BOCCTAaHOBUTENBHbIX
peakummn
OlK-1.3 | BnageeT HaBblkamu 3HaThb:

NCMNOSb30BaHUS
OCHOBHbIX 32KOHOB
€CTEeCTBEHHOHAYYHbIX
ONCUWMNIVH B
npodeccnoHarnbHomn
AesaTenbHoCTw,
NPUMEHEHNS METOL4O0B
MaTemMaTun4eckoro
aHanusa u
MOLENMPOBaHNS,
TEOpPEeTUYECKOro U
3KCNepuUMeHTanbHOro
nccnegoBaHus

OCHOBHble CBONCTBA UCMOMb3yeMbIX B
nabopaTopHOW NPaKTUKE XMMUYECKNX
peareHTOB, NMpaBuria TEXHUKN
BGe3onacHocTu nNpu paboTe ¢
HeopraHM4YecKMMM COEANHEHUSMU U
OpraHv4yeckMumMu pacTBOpUTENAMY;
MEeTOAMKN NMPOBEAEHNS OTAENbHbIX
XNMUYECKMX ornepauun

yMeTb:

aHanu3npoBaTb BO3MOXHbIE NOCMNEACTBUS
NPOTEKaHUsI TOro UM MHOFO XMMUYECKOTo
npouecca

BNageTh:

TEXHUKON XUMUYECKOTO IKCNEPUMEHTA U
OCHOBHbIMW HaBbIKamu




3KCMnepuMeHTanbHon paboTbl; HABbIKaMU
Ge3onacHon paboTbl B XMMUYECKOM
naGopaTopun 1 obpalleHns C XMMUYECKoM
nocynoMn, ¢ nabopaTopHbIM
060pydoBaHMEM M peakTMBaMu

12. O6bem gncuunnuHbIl B 3a4eTHbIX eguHulax/yac. — 3/108.
dPopma NpoMeXyTOYHOM aTTecTaumm — 3K3aMeH

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyaoeMKocTb
Bug yyebHowm paboTbl Bcero [o cemecTpam
1 cemecTp 2 cemecTp
KoHTakTHas pabota 108 108
nekunm 34 34
npaxkTnyeckme - -
B TOM 4uChe:
nabopaTtopHble 16 16
KypcoBasi paboTa - -
CamocrosTenbHas pabota 22 22
MpomexyTouHasa aTtTecTauunsa (01 sk3ameHa) 36 36
UToro: 108 108
13.1. CogepxaHne gUCUMNIINHDbI
n/n Peanusauusa
pasgena
HaumeHoBaHve pasgena OVCUMMIINHBI C
CopepxaHve pasgena QUCUUnivHbI
AVCUMNIUHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK *
1. Nekuun
1.1 OcCHO8HbIe noHsIMusi OcCHOBHbIE 3Tanbl B pasBuTUN XUMUN. https://edu.vsu
xumuu CogepxaHune NOHATUIA: aTOM, MOMeKyrna, XUMU4eCckui .ru/course/vie
3NEeMEHT, NPOCTOE U CINOXHOE BELLECTBO. w.php?id=119
UcTopnueckas aBoniounsa aTnux NoHATMI. Konnyectso 05
BellecTBa. CTexnomeTpmnyeckme 3akoHbl. 3akoH
COXpPaHeHMs 3HEPIrUn 1 Macchbl. 3aKOH NOCTOSHCTBA
COCTaBa 1 rpaHuLbl ero NPUMEHEHUS.
Kpuctannuyeckme n amopdHble BellecTBa. Bellectsa
C MOJEKYNAPHOW 1 KOOPAUHALMOHHOW CTPYKTYPOW.
OcHOBbI HOMEHKIATYpPbl HEOPraHMYeCKMX BELLECTB
1.2 Mepuoduyeckuli 3aKOH U PaHHMe nonbITKM cucteMaTusaumm XMMU4eCcKnx

anemeHToB. OTKpbITUE NEPUOOMNYECKOrO 3aKOHa.
3AnemMeHTbl, NpeackasaHHble .. MeHgeneeBbIiM 1 X
nocriegytouiee oTkpbitne. OCHOBHbIE CTaann Pas3BUTUSA
nepuvoanyeckoro 3akoHa. OTKpbITME CTPOEHUS aToMa.
PaHHne mogenu ctpoeHnsa atoma — ToMcoHa u
Pesepdopaa, nx HegoctaTtku. MoctynaTel bopa,
KBaHTOBO-BOTHOBOM Ayanunam, NpuHLMN
HeonpeaeneHHoCcTU. Bo3HMKHOBEHME KBAHTOBOW
MeXaHUWKWN, ee OCHOBHbIe MPUHUUNbI. KBaHTOBLIE
yucna. OcobeHHOCTN 3aMnoNHEHUS1 aTOMHbIX
opb6uTanen. MpuHUMN HAUMEHbLLEN SHEPTUN, MPUHLMNM
Maynu, npasuno N'yHaa, npasuna KnevykoBcKoro.
dopmmpoBaHme nepuogos. s-, p-, d-, f-anemeHTbl 1 nx
pacnonoxeHne B Nepuognyeckon CucTeme.

CmpoeHuUe amomMa
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CoBpeMeHHOe NoHMMaHWe NpUPoAbl NEPMOANYECKOro
3akoHa. [prUynHBbI NEPUOANYHOCTU, 3aKOHOMEPHOCTH,
Habnogaemble B MNepuoanyeckon cucteme. Paguychl
aToMOB U MOHOB. OpbuTanbHble, 3dEKTUBHbIE,
KOBasEeHTHbIE, METaNNMYeCKNe U NOHHbIE Pagnychl.
MoHM3aLMOHHbIE NOTeHUManbl U CPOACTBO K
3MEKTPOHY, UX NU3MEHEHME NO Nepruoaam v rpynnam.
OneKkTpooTpMLATENBbHOCTL 3f1IEMEHTOB. VIaMeHeHne
3NEKTPOOTPULATENBHOCTM MO Nepuogam 1 rpynnam.

14

Xumuyeckasi cesi3b
U easleHMHoCcmMb

Buabl xumnyeckon cea3n. KoeaneHTHasa, MOHHas,
mMeTannmyeckasa cBsidb. OCHOBHbIE XapaKTePUCTUKU
CBSA3UN — 3HEPrnd, AnuHa, nonsapHocTb. KpaTtHoCTb

cBaA3n. [NoHATne BaneHTHocTU. Pasnnyne

dopmMarnbHOM 1 peanbHOW BaneHTHOCTH,
KoopAnHaUMOHHas BaneHTHOCTb. Mbpuansaums
aTOMOB, €€ BfUsiHUE Ha reoMeTpUYEeCcKyo hopmy U
NonsipHOCTb Mosnekyn. MexmonekynspHoe
B3anmogencTene. BogopoaHsle n BaHAepBaanbCoBble
CBS13U. 3aBMCUMOCTb CBOMCTB BELLLECTB OT NpUpPOoAbl
XUMUYECKOW CBA3N B HUX.

15

OcHoebl xXumu4deckol
KUHemuKu u xumuyeckou
mepmMoOuHaMuKu

CKOPOCTb XMMMWYECKOW peakuun. 3akoH OeNCTBYIOLLMX
Macc. KoHcTaHTa ckopocTu. BnuaHue Temnepatypbl Ha

XMMMYeckoro paBHoBecus. KoHCcTaHTa paBHOBECHUS.
MpuHumn Jle Watense—bpayHa. ®akTopsl, BNMstoLmne
Ha cMelleHne paBHoBecUsl. TpaHCMOPTHbIE peakuuu.
fOMOreHHbIN 1 reTeporeHHbIn katanus. Katanmsartopebl,

MpeomeT TepMoanHamukun. Bnabl cuctem — OTKpbIThIE,
3aKpbITble, N30NIMPOBaHHbIE. BHYTpeHHASA aHeprus un
aHTanbnus. NepBoe Ha4yano TepMOAMHAMUKM, €ro

pasnu4yHblie POopMyIMpPoBKU. TepMmoxumMmmyeckmne
ypaBHeHua. 3akoH ['ecca 1 cneacTesns U3 Hero.
CraHgapTtHas Tennota obpa3oBaHusi BELLLECTBA.

MoHaTne ctaHgapTHoro coctosiHus. MNMpuHumn beptno
W rpaHuLbl ero NPUMEHMMOCTU. SHTponus. BTopoe
Hayano TepMoanHamuku. Kputepum npotekaHus

XUMUYECKUX peakLMi B pasfnnyHbIX CUCTEMAX.
OHeprusi 'nbbca.

Pasnuuns B nogxogax mexagy KMHETUKON U
TepMmoanHaMunkon. lNpeameT XMMUYECKON KUHETUKMW.
CKOpOCTb XMMUYeCcKon peakummn. Fomo- n
reteporeHHble peakuun. PakTopsl, onpegenstoLme

CKOPOCTb XMMu4yeckon peakumu. Npasuno BaHT-
Fodbda. OHeprusa aktmsaumn. ObpaTnmble 1
HeobpaTnMble XMMmuyeckme npouecchl. NMoHaTtne

NPOMOTOPbI, AAbI, UHIMBUTOPLI.

Pacmeopsbi u peakyuu
8 800HbIX pacmeopax

[MoHATMA pacTBOpP, pacTBOPUTESb K PAaCTBOPEHHOE
BellecTBo. MgeanbHbii pactBop. PacTBopMMOCTb U

MonspHble n HenonsipHble pacTeoputenun. Ocobble
Cnocobbl BbipaXkeHWst KOHLEHTpauuy pacTBOPOB:

KonnuratusHble cBOMCTBaA — 3akoH Payns, kpuockonusi
n abynnuockonus. CBs3b MeXay 3TUMU ABNEHUAMMU.
AsneHne ocmoca. Npumepbl ocMoca B XUBOW Npupoae

Buabl cuctem — reteporeHHble 1 TOMOreHHbIE.

dakTopbl, BNUAKLWKME Ha Hee. HeHacbILWEeHHbIN,
HacCbILWLEeHHbI 1 NepecbILLEeHHbI pacTBOPLI.

CBOWCTBa BOAbI Kak pacTBopuTens. ®asoBas
Avarpamma Bobl.

MaccoBad oond, MonapHOCTb, HOPMaribHOCTb,
MONANbHOCTb, MONApPHaA O0NA.

N TEXHUKE.
OTnnunsa B NoBeAEeHNM 3NEKTPONUTOB U
HEaNeKTPOSINTOB.
CunbHble n crnabble anekTponuTbl. CTeneHb

avccoumaumn anekTponutos. OCHOBHbIE




NPeACTaBUTENM CUINbHbIX U cnabbiX 3MeKTPONMTOB.
KoHcTaHTa anccoumarmun. daktopsl, BNUSOLME Ha
BEMUYMHY KOHCTaHTbI guccoumaunn. OCHOBHbIE
TEopuM KUCINOT 1 OCHoBaHWi. [Mprpoaa
amMdOoTEPHOCTN.

Onccoumaums Bogpsl. MloHHOe nponsBedeHne BobI.
BoaopoaHbin nokasaTtensb.

OOMeHHbIe peakuny Mexay MoHamu B pacTBope.
O6wme ycnosusi NnpoTekaHMsa peakumm obmeHa B
pacTtBopax. loHHble ypaBHEHUS.
Mmaponus conen. N'maponuns conen nNo KAaTUOHY 1 Mo
aHnoHy. MexaHuam rmgponusa. MonekynspHole u
WOHHble YpaBHEHUS rmaponmnaa conen. Yetbipe Tnna
cornen B 3aBMCMMOCTU OT rMapONnn3yeMocTm
cocTaBnsowmux. BnvaHue koHUeHTpauum pacTeopa,
Temnepartypbl, pH cpefbl Ha cTeneHb rmgponnsa

1.6

OKucnumersbHO-
eoccmaHoseumersibHbIe
npouecchbl

MoHATNE cTeneHn oKucneHus, ee dopmManbHbIn
XapakTep, OTM4mMe OT peanbHOro 3apsaa atoma.
MpuHUMNbI pacyeTa CTENEHN OKUCTIEHNS.
OKncnNUTENbHO-BOCCTAaHOBUTENBHBIE PEAKLUN.
BaxxHenwune okucnutenu n BocctaHoButenu. BnnsHue
cpenbl Ha OKUCIUTESNBHYIO N BOCCTAHOBUTENbHYIO
CNOCOBHOCTb. THMbl OKUCIIUTENBHO-
BOCCTaAHOBUTENbHbIX peakumin. CoctaBneHne
YPaBHEHWUIN OKUCNNTENBHO-BOCCTAHOBUTENbHbIX
peakuuin. MNoabop koapduumneHToB: MeToq
3ANEKTPOHHOro BanaHca, MOHHO-3MEKTPOHHBIN METOA.
OnNeKTpOAHbIN NoTeHUMan. SnekTPoOXMMUYecKui pag
HanpsbKeHUM MeTannoB. ONEeKTPOABUXKYLLAA cuna
OKUCIIUTENBbHO-BOCCTAaHOBUTENBHOW peakumm.
XUMMYecKme NCTOYHMKN ToKa. AKKYMYNATOPSI.
TonnuBHble anemeHThl. Koppo3nst MeTannos u
Ccnocobbl 3aLMTbI OT HEE. DNeKTponuma.

1.7

KomnnekcHbie
coeOuUHeHUs1

KomnnekcHble nnmn koopaMHaunoHHbIE COeANHEHMS.
OCHOBHbIE MOMNOXEHNS KOOPANHALMOHHON TeOpUM
BepHepa: ueHTparnbHbI aTOM, BHELLHSAS U BHYTPEHHSIS
chepa, KOopAMHALMOHHOE YMCIOo. TUNUYHbIE
KomnnekcoobpasosaTtenu. akTopbl, onpeaenstowmne
CMOCOBHOCTb aTOMOB BbICTYNaThb B KA4ecTBe
KomnnekcoobpasosaTtend. TunuyHble NUraHabl.
dakTopbl, BAUSAKOLLNE HA NPOYHOCTb KOMMIEKCHbIX
coeanHeHnn. Ponb KOMNNEKCHbIX COeANHEHUI B
Ka4yecTBEHHOM aHanuse.

1.8

OcHoeb! xumuu
asleMeHmos

V3ameHeHne meTannm4eckoro n HemeTannnM4eckoro
XapakTepa 3fieMeHTOB Mo rpynnam, nepunogam.
CeolicTBa NpOCTbIX BELLECTB, TUM CBS3U B HUX.

M3mMeHeHre yCTOMYMBOCTN COeQUHEHNI B BbICLLEN

CTEneHn OKUCMEHUS NO rpynnam.

O6wmn 063op meTtanno. OcobeHHOCTH
MeTannmMyeckon CBA3N N ee BNUSHUE Ha omsnyeckme
cBoncTBa MeTansoB. Kpuctannuyeckasa CTpykTypa
MeTannos.
dopmbl HaxoxgeHus meTannos B npupoge. Obuime
MeToAbl Nony4yeHms meTtannos. lNpumeHsiemble
BOCCTAHOBUTENWN. TUNUYHbIE METanmMbl — S ANIEMEHTHI.
BaxHenwmne p-metannbl. ANOMUHWIA, ONTOBO, CBMHELL.
O6Las xapakTepucTika p-anemMeHToB. BaxHenwue
HemeTannbl. FanoreHbl. XanbkoreHbl. ObLlas
XapakTtepucTtuka d-a11eMeHTOB.

2. NpaKkTnyeckne 3aHATUSA

3. llabopaTopHble 3aHATUSA

3.1

OcHOBHbIe MoHsIMUusi
xumuu

TexHvka 6esonacHocT. OCHOBbI TEXHUKM
XMMUYECKOro aKcrnepumeHTa. JlabopaTopHas pa6oTa

https://edu.vsu
.ru/coursel/vie




Ne 1 «OnpeneneHne aKBUBaNeHTHOW 1 aTOMHOW w.php?id=119

MaccCbl aKTUBHOro Metanna» 05
3.2 OcHoeb! xumu4yeckol NaGopaTtopHas pabota Ne 2 « CKOpoCTb XUMNYECKMX
KUHemukKu u xumudeckol | peakuui. Katanua. Xmmudeckoe paBHOBECHEY
mepmMoOuUHaMUKu
3.3 Pacmeopb! u peakyuu Na6opartopHas pabota Ne 3 «Ob6Lume cBolCTBa

8 800HbIX pacmeopax pacTBOpOB»

Na6opartopHas paboTta Ne 4 «[lpurotoBneHue
pacTBOpPOB 3aaHHOW KOHLUEeHTpauun». « maponus
conen»

3.4 OkucnumersbHo- Na6bopartopHas pabota Ne 5 «OkmucnurensHo-
eoccmaHosumesibHble BOCCTaHOBUTENMbHbIE peakLmm»
npoyeccsbl
3.5 OcHo8bI xumuu JNlabopatopHas pabota N2 6 «OCHOBbI XMMuK
asieMeHmos 3M1EMEHTOBY

13.2. Tembl (paszgenbl) AUCUUNIIMHBI U BUAbI 3aHATUIA

Bugbl 3aHaTU (KOIMYECTBO YacoB)
Ne HanmeHoBaHue Tembl CaMoCTOSTenLnas
n/n (pasgena) gucumnnmHbl Jlekunn MpakTuueckme | JlabGopaTopHble pa6ota Bcero
OCHOBHblE NOHATUA
1 3 - 3 2 8
XMMUM
Mepuoanyecknin 3akoH u
2 proa 4 - 0 2 6

CTpoeHune atomMma

Xnmmyeckas cBsi3b
1N BAJ1IEHTHOCTb

OCHOBbI XUMUYECKOMN

4 KUHETUKN U XUMUYECKOMN 6 - 3 5 14
TEPMOANHAMUKN
5 PacTtBopbl 1 peakummn 8 B 4 3 15
B BOOHbIX pacTBopax
OkucnuTenbHo-
6 BOCCTaHOBUTESbHbIE 4 - 3 2 9
npoLecchl
7 KomnnekcHble > B 0 > 4
coenHeHns
8 OcHOBbI XMMUK 4 B 3 3 10
3NEeMEHTOB
| Uroro: 34 — 16 22 72

14. MeToauyeckue ykasaHusi Ansi oby4yarolmxcsi N0 0CBOEHUIO AUCLIUMNIIUHbI

BHeayguTopHas camocTtosTenbHasa paboTa CTyqeHTOB COCTOUT B MOArOTOBKE K NEKUMSM
n nabopaTopHbIM 3aHATUSM, MU3YYEHUN COOTBETCTBYHOLUMX YY4EOHMKOB M y4ebHbIX nocobumn,
MEeTOOMYECKNX U CMPaBOYHbIX n3aaHun. syyeHne B pamkax nporpamMmbl Kypca Tem 1 npobnem,
He BbIHOCUMbIX Ha nekumn. CaMocToaTeNnbHOE peLleHre 3a4ay No COOTBETCTBYIOLLMM TEMaM.

JTabopaTopHbIN NpakTUKyM MAET napannenbHO C NekuMamMu, rae cTyaeHTbl npuobpeTatoT
TeopeTudeckne 3HaHusA. Taknm obpasom, HEKOTOPbLIM pasgernam (Hanpumep, pasgen «OCHOBbI
XUMUYECKON  KMHETUKM») Ha NeKkuunm Yyaensdetcd HEMHOro BpPEeMEHW, a OCHOBHblE
3aKOHOMEPHOCTU CTYAEHTbl M3y4aloT B XO4E XMMMUYECKOro npakTukyma. [JoctaToyHO 60rbLuon
pasgen «XumMusi aNeMeHTOB» U3y4aeTCsl B paMKax NpakTUKyma u CTyAeHTaMn CaMOCTOATENbHO,
T.K. OOBEM NEKUMOHHOrO Kypca O4YeHb Marn, 4YToObl paccMOTpeTb Adaxe OCHOBbl XUMWUK
3NIEMEHTOB M WX coeavHeHun. B aTo 4yactm Kypca ocoboe BHMMaHWe yaensdertcs
caMoCToATENbHOW paboTe CTydeHTa C Y4ebOHMKOM W  MeToauMYeckKummn nocobusamu. [Ons
CaMOCTOATENbHON NpopaboTkM M NOArOTOBKM K Kaxaow nabopatopHon paboTe wumeetcs
nepeyeHb TeM 4S8 NOArOTOBKN U KOHTPOSbHbIX BOMPOCOB.

Mo pesynbTaTaM BbINOMHEHNSA nabopaTopHbiX paboT CTyAeHTbl B cneynanbHOM XypHane
noapobHO onucbiBaloT Xxo4 paboTbl M CaMOCTOATENbHO [enakT BbIBOAbI Ha OCHOBE
HabnogaeMblx SBreHUMA. OTOT XXypHan MpoBepseTca npenogaBaTternieM, a 3aTeM CTyAeHTbl
YCTHO OTYUTLIBAIOTCA Ha NpeaMeT OCBOEHMSA MaTepuana gaHHon nabopaTopHon paboTbl — Ans



3TOro NPeaycMOTPEeHbl 3aHATUS,, BO BPEMSI KOTOPbIX NPOUCXOAUT 3alumTa, NPUYEM OHa MOXET
npoucxoauTb Kak B BuAe WHAMBMAYyanbHOW Gecefbl, Tak U B BMOE PELUEHUSI NPaKTUYECKUX
3agau.

15. MepeyeHb OCHOBHOW U [OONOSIHUTENLHOM nUTepaTypbl, PECYypCOB WHTEpPHET,

Heob6XxoaAnMbIX AN OCBOEHUSA AUCLUNIINHBI (criucok numepamypbl 0QpOPMISEMCs 8 COOmM8ememauu
¢ mpebosaHusimu FOCT u ucrnonb3yemcs obujasi CK803Hasi Hymepauyus 0 ecex eudo8 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n McTouHUK

1 Yranm A. A. Obwas n HeopraHudeckas xvuMmus : y4eb. ong ctya. By3oB, 06y4d. N0 HanpaBneHuio

' cneyunansHocTu "Xumusa" / A. A. Yran. — M3a. 5-e, ctep. — Mocksa : Beicwas wkona, 2007. — 526 c.

MnuHka H. J1. 3agaymn n ynpaxHeHus no obwen xumumn / H. I, FmuHka — Mocksa : UHTerpan-pecc, 2007. —
240 c.

2.

©0) fononHUTenbHasa nuTeparypa:

Ne n/n MICTOYHUK

KoposuH H. B. O6was xumus / H. B. KoposuH. — Mocksa : Beicluas wkona, 2005. — 556 c.

MwuHka H. J1. O6wasn xumua / H. J1. nuHka, noa pea. A. U. EpmakoBa. — Mocksa : UHTerpan-Ipecc, 2005.

4.
—728c.
KapanetbsaHuy M. X. O6was n HeopraHmdeckas xumust / M. X. KapanetbsiHu, C. W. OpakuH. — Xumus, 1994.
—592 c.
puHBya H. Xvmus anemenToB : B 2 7. / H. Mpuneya, A. OpHwo. — Mocksa : BMUHOM. Na6. 3HaHwuin, 2008.
MpakTrkym no obLen n HeopraHn4eckom xummm : YuebHoe nocobue anst CTyd. HEXUM. cneunanbHOCTEN
7. BysoB / J1. C. 'ysen n ap. ; Nopa pea. C. ®. lyHaesa. — Mocksa : N3a-8o MockoBcKkoro yHmBepcuteTa,
2000.-86 ¢
JinguH P. A. Xumnyeckue CBOMCTBa HeOpraHnyeckux BeLlecTs: yyebHoe nocobue ang Bysos. / P. A.
8. Inaumn, B. A. Monouko, J1. 1. AHgpeeBa; nog pea. P. A. NlnanHa. — 4-e naa., ctep. — Mocksa : KonocC,
2003. - 480 c.
9 Hekpacos b. B. OcHoBbl 06Lwert xumum : B 2 7. / B. B. Hekpacos. — 4-e usa., crep. — CaHkr-lNeTtepOypr :

Jlanb, 2003. - T. 1. -656 c.; T. 2. — 687 c.

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTesibHble pecypchl (oduLmManbHble pecypchbl MUHTEPHET)*:

Ne n/n Pecypc

17 https://www.lib.vsu.ru/ - cant 3oHanbHoW Hay4yHon Bubnmnotekm BopoHEXCKOro rocyaapCTBEHHOMO
' YHMBepcuTeTa

18. http://www.school.edu.ru/default.asp Poccuiickmii o6pasoBaTtenbHbii nopTan

19. http://xumuk.ru/ Cant o xumun. CnpaBoyHas nHgopmaumsi, y4eOHUKN, 3NEKTPOHHbIE NPUMOXEHUS

20. http://www.chem.msu.su/rus/elibrary/ SnekTpoHHas 6ubnuoTteka y4ebHbIX MaTepmanos No X1MMum

16. MepeyeHb y4ebOHO-meTOAMYECKOro obGecneyeHuss ANA CaMOCTOATENbHOM paboThbl
(yyebHO-memodudeckue pekoMmeHdayuu, nocobusi, 3adayHUKU, MemoOUYECKUe yKa3aHUsi 10 8bIMOJIHEHUIO
npakmu4yeckux (KOHMPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n McToYHUK

XMUYecKknin NpakTukym [SneKTPOHHbIN pecypc] : AN cTyd. HanpasneHusa noarotoekn 140800 - ApepHble
dur3nKa n TexHonormm : y4ebHo-metognyeckoe nocobue : [Ana ctya. 1 k. dous. dak. AHEBHOro oTA-Hus] /
1. BopoHex. roc. yH-T ; cocT.: . A. MuttoBa, E. B. TomuHa, B. B. CnagkoneBueB. — ONeKTPOH. TEKCTOBbIE
AaH. — BopoHex : isgaTenbcko-nonurpadunyeckuin LieHTp BopoHexckoro rocyaapcTBeHHOro
yHuBepcuteta, 2013.

CTtexmomeTpmyeckue 3akoHbl XuMmumn / BopoHex. roc. yH-T. Kad. HeopraH. xumuu; cocT. : B. P.
Muwectanyuk, E. B. TomunHa, B. ®. KoctprokoB. — BopoHex : BI'Y, 2003. — 54 c.

17. OGOpasoBaTesfibHble TEXHOJNIONMU, MUCNONb3yeMble Npu peanusauum y4ebHOMU
OUCUMNIINHBI, BKNOYaA [AOUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

[Mpn peanusaumm AUCUUNIANHBI UCMOMB3YKTCHA pPas3fMyHble TUMbl JNEKUUA — BBOAHbLIE TEKLuMMU,
WH(OPMaLMOHHbIE NEeKUuUKW, No OTAeNbHbIM TeMam — 0630pHble. Ha nabopaTopHbIX 3aHATUSX:
BbINofIHEHNe nabopaTopHbix paboT, ux 3awmTa. Tekywaa aTrectauusa ocyllecTBnsieTcs B dopme
KOHTPOMbHbIX pabor, NPOMeXyToYHas - no KUM. Mcnonbayetca QYMK
https://edu.vsu.ru/course/view.php?id=11905
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18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHne AUCLUMUMNIINHbI:

- MynbTumeauintHoe obopyaoBaHue A5is Nokasa npe3eHTaumi — NPOEKTop, HOYTOYK, 3KpaH;

- YyebHas, cnpaBoYHas U MeToamyeckas nuteparypa.

- JlaGopaTtopus XMmMmn4yeckoro npaktukyma 352, B TOM 4uUCne aHanuTUYeckne M TEXHUYECKUe
BEChbl, CYLUUINbHbIV LWKad, ra3oBble ropenku, XuMuyeckas nocyaa, peakTuBbl U Op.;

- YyeGHas, cnpaBoyHas n Metoanyeckas nuteparypa.

19. OueHo4HbIe cpeacTBa ANA NPOoBeAeHNsA TEKYLEeN N NPOMEXYTOYHON aTTecTauum

MopsinoK OLEHKN OCBOEHUS 0by4YatoLwmmMmmcs y4ebHoro matepuana onpegensieTcs
coaepkaHMeM crneayoLwmx pasgenos QUCUMUMNHBIL

HavnmeHoBaHue WHavkaTop(bl
gj/gn pasaena AvCLMNIMHbI K?_lhlf/llg?;;% ﬂcﬂﬁ”xeﬁ&g) OueHouHble cpeacTea
(mogyns) KoMreTeHunn
OCHOBHble NOHATUSA OrlK-1.1; YCTHBIN onpoc
1. XUMUK OnK-1 OlnK-1.2: JTabopaTtopHas paboTta Ne 1
OllK-1.3
Mepuoanyecknin 3akoH n OrlK-1.1; YCTHBIN onpoc
2. CTpOeHue aTtoma OrnK-1 OlK-1.2;
OllK-1.3
Xnmmyeckasi CBsi3b OriK-1.1; YCTHBIN onpoc
3. W BareHTHOCTb OrliK-1 OriK-1.2;
OlK-1.3
OCHOBbI XMMU4€ECKON OrlK-1.1; YCTHbIN onpoc
4, KMHETUKN N XMMUYECKOM OrkK-1 OlnK-1.2; JlTabopaTtopHasi paboTta Ne 2
TEPMOOUHAMUKN OlMK-1.3
PacTtBopbl 1 peakumm OrlK-1.1; YCTHBIN onpoc
5. B BOJHbIX pacTBopax OrlK-1 OrlK-1.2; JlabopaTopHble paboTtbl Ne 3 n Ne4
OlK-1.3
OkucnurenesHo- OrlK-1.1; YCTHBIN onpoc
6. BOCCTaHOBUTESbHbIE OnkK-1 OrK-1.2: JlabopaTtopHas pabota Ne 5
npotieccsl OlK-1.3
KomnnekcHble OriK-1.1; YCTHBIN onpoc
7. coefuHeHuA OnkK-1 OrliK-1.2;
OlK-1.3
OcHoBbI XuMnn OrlK-1.1; YCTHbIN onpoc
8. 3MIEMEHTOB OrK-1 OrlK-1.2; JTabopaTtopHas paboTta Ne 6
OlK-1.3
MpomexyTouHasa aTTectaumns e
epeyveHb 80rpPocos8
dopMa KOHTPOrsi — 9K3aMeH

20 TunoBble OUeEHOYHble cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpeaensilowme
npoueaypbl OLleHUBaHUA

20.1 TeKywMM KOHTPOSb yCreBaeMocTu

KoHTponb ycrneBaemocTu Mo AUCLUMNIIMHE OCYLLECTBNSETCS C MOMOLLbIO CreaytoLmX OLEHOYHbIX
CpPeacTB:
JlabopamopHasi paboma

OnuncaHve TexHonornv npoBeaeHus

CtyneHTam 3apaHee OaéTcs 3adaHune NoAroToBUTLCS K BbINOSHEHMIO NabopaTopHoi paboTh,
npeaBapuTenbHO NPoYNTaB xon paboTbl. Ha 3aHATUM nepen HayanoMm BbiNONHEHUsI paboThbl
obcyxaarTes KnoveBble MOMEHTbI, pa3brpatoTcst HEMOHATHbIE CTyAeHTaM BONpochkl, ocoboe BHUMaHue



yoensieTcs TexHuke 6esonacHocTu. PaboThl BbINOMAHAKTCA B rpynnax no 2-3 yenoseka. OdgopmMneHune n
npeacTaBneHne pesynbTaToB OCYLLECTBAETCA B COOTBETCTBUU C TpebGOBaHNAMN, NPMBEAEHHBIX B
y4ebHO-MeToaN4YECKOM Nocobmm.

Tpe6oBaHUs K BbINOMHEHWUIO 3a4aHUA (MW LLKanNbl U KPUTEPUMN OLIEHUBAHNSA)

3awwTta nabopaTopHoit paboTbl NPoBOAMTCS B NpoLecce 6eceabl co CTyAeHTOM. B Havane
npoBepsieTcs NPaBUIIbHOCTL OPOPMIIEHUS PaGoTbl, POPMYNMPOBAHNSA BbIBOAOB. 3aTeM MPOUCXOAUT
Onpoc, BKMHOYaLWNIA BONPOCHI O XOA4E BbINONHEHUS paboThl, NOMyYeHHbIX pe3ynbTaTtax, a Takke
KOHTPOJIbHbIE BOMPOChHI K Kaaow paboTe.

KoHmponbHas paboma

OnuncaHne TexHonormum npoeeneHunsa

3annaHnpoBaHO TPU MUCbMEHHbBIX KOHTPOJbHbIX paboThl. Ha BbINONIHEHNE KOHTPONBLHON paboTbl
ctyoeHTam gaetca 45 vnn 60 MuHyT. [Ons npoBedeHUA pacyETOB CTYAEHT MOXET MoSib30BaThCs
HenporpaMmMmpyemMbIM KanbKynsaTOPOM, CripaBOYHUKaAMM TEPMOOUHAMMYECKUX BENUYUH, [eprogudeckon
cuctemon xummyeckmx anemeHtoB [.. Mengeneesa, Tabnuuen pacTBOPMMOCTM HEOPraHMYEeCKuX
BeLllecTB.

KoHTponbHas pabota Ne1. [NepeyeHb TEOPETMYECKMX BONPOCOB A1 MOATOTOBKU
OcHOBbI TEPMOANHAMMUKN U XUMUYECKOWN KMHETUKM

Pasnununa B nogxogax mMexay KMHETUKOW U TepMoauHamukon. MNpegMmeT XMMUYEeCKON KUHETUKMN.
CKOpOCTb XMMUYECKON peakumun. [omMo- 1 reteporeHHble peakumn. PakTopbl, onpeaensiolwme CKopocTb
XMMUYECKON peakumn. 3akoH gencteylolwmx macc. KoHcTaHTa ckopocTu. BnuaHwe TemnepaTtypbl Ha
CKOPOCTb XMmu4deckon peakumun. [lpaBuno Baut-F'odpda. 3SHeprns aktuBaumm. O6patumblie u
HeobpaTuMble XUMUYeckme npouecchl. [MOHATME XuMUYecKoro paBHOBeCUs. VICTMHHOE U NOXHoe
paBHoBecue. KoHcTaHTa paBHoBecusi. [MpuHumn Jle LWatenbe—bpayHa. ®akTopbl, BAusOWME Ha
cMelleHue paBHoBecuid. NMoHATME KaTanuaa, NpUMepbl KaTanu3aTopos

MpegmeT TepmoauMHamMukn. Buabl cuctem —  OTKpbITble, 3aKpbITble, W30NUPOBAHHbBIE.
TepmognHammyeckne yHKUMU. BHYTpeHHSS aHeprus u aHTanbnusa. NepBoe Havyano TepMOANHAMMUKN,
ero pasnuyHble opMyrnMpoBKN. TepMoxmMmudeckne ypaBHeHus. 3akoH 'ecca u cnegcTeust U3 Hero.
CraHgapTHas Tennota obpasoBaHus BewecTBa. [1oOHATME CTaHOAPTHOrO COCTOSIHUA.

MpuHUun BepTno u rpaHuubl ero NPUMEHMMOCTU. JHTponus. BTopoe Havyano TepmMoanHaMuKK.
M3meHeHne 3HTpoONUKU Npu 3MeHeHUn arperaTHbIX COCTOSHUN, peakumsix B ra3oBon dase.

Kputepmm npoTekaHus XMMUYECKMX peakumi B pasnuyHbiX cuctemax. OHeprusa [mb6ca. CeaAsb
Mexay nsMeHeHuem aHeprm M'mbbca 1 KOHCTaHTOM paBHOBECUS.

KoHTponbHas paboTa paccumtaHa Ha 40 MUHYT. BuneT KOHTPONbHOM paboThbl BKMOYAET:

1. 0OQMH TEOPETUYECKMIN BOMPOC (M3 NepeyHs, NpMBEAEHHOIO BbiLLE);

2. 3apady Ha pacyét TennosblX 3pdeKkToB UNn nameHeHne ceoboaHom aHeprum MmMb6ca;

3. 3aga4vy Ha CMeLleHMe XMMUYECKOro paBHoBecusi (ucnonb3oBaHue npuHuuna Jle Watenbe-
BpayHa)

4. BOMpPOC MO XMMWYECKOW HOMEHKNaType — HanucaHue opMyn no Has3BaHWO U obpaTHas
3apava

5. 3agaHve Ha HanvcaHue 3NeKTPOHHOM KOHMUrypauum atoMoB ABYX XUMUYECKUX SNIEMEHTOB

Mpumep BapmaHTa 3agaHnsa ons KOHTPosibHOM paboTbl Ne 1
1. CKOpOCTb XUMMUYECKON peakuun. FomMo- n reteporeHHble peakuun. PakTopbl, BRMSAOLME Ha
CKOPOCTb XMMUYECKOWN peakuun.

2. BoluncnnTe 3HaueHne AHS, ans peakumm
FeO(k.) + CO(r.) = Fe(k.) + COy(r.)
3. B kakom HanpaBreHun CMECTUTCS PaBHOBECUE XMMUYECKON peaKLu
2CO(r.) + Oy(r.) €= 2CO,(r.), AH’=—566 kx

a) npu MOHWXeHUW TemnepaTtypbl? 6) MNpu yBenMYeHUW [AaBneHua? B) MpU  yBENUYEHUM
KOHUeHTpauuun okeuga yrnepoga (11)?



4. HasoBute coeanHeHus: NiO, CO,, Fe(OH),Cl, CaHPO,

Hanuwwurte dopmynsl cnegylowmx coeguHeHun: okcug Mmbiwbska (ll), xnoposogopoaHas
KMcnoTa, AMrnapokcobpoMu antoMuHMA

5. HanuwmTte aneKkTpoHHbIe KOHdUrypaLumm aTOMOB KPEMHUS N LUPKOHKS.

KoHTponbHaga pabota Ne2. PacuéTHble 3agayun. Peakumnmn noHHoro obmeHa. MMaponmns conen.
OKMCNNTENBHO-BOCCTAHOBUTENBHBIE PEAKLINN.

Mpumep BapunaHTa 3agaHns Anst KOHTPONbHOM paboThl Ne 2

1. Mpwn 17 °C HekoTOpOe KONMYecTBO rasa 3aHMmaeT o6bEM 580 mn. Kakoit 06bEM 3aliMET 3TO
Xe KonuyecTso rasa npu 100 °C, ecnv aaBneHne ero ocTaHeTcs HeM3MeHHbIM?

2. Hangute dopmyny OekaHOBOW KMCNOTbI, cogepxawen (no macce) 69,8% yrnepoga, 18,6%
kncropoga n 11,6% Bogopoaa, 3Has, YTo NNIOTHOCTL €€ NapoB Mo Bogopoay pasHa 86.

3. CocTtaBbTe ypaBHEHUSA peakumin (Tam, rge 9To BO3MOXHO) M HanULWNTE UX B MOMEKYNSIPHON U
WOHHOW (MOMHOW 1 COKpaLLEHHOM) dhopMax:

K>,CO3 + H,SO,
Na,SO, + BaC|2
CaCO; + PbS =
4. U3 conen — Al,S3;, KNO;, ZnSO, — Bbibepute Ty, KOTOpasd nogBepraetca rmgponusy no
KaTUOHY, U HanuwuTe ypaBHeHWE rmaponmsa (B MOMeKynsipHOM U MoHHOW ¢bopmax), onpenenute pH
cpeabl (Ka4eCTBEHHO — KMUCNas, HenmTpanbHas, WenovHas, pH >, <unn =7).
5. PacctaBbTe k03dhduMUMEHTI (METOLOM SMIEKTPOHHOrO BanaHca unvM MeTogoM Mosfypeakuunn),
onpegennte oKMcnuTenb, BocctaHoButens 1 Tmn OBP:
HCIO, + SO, + H,0 = H,SO, + HCI
6. Hanmwute dopmynel creayrowmnx coeamHeHun: okcug yrnepoga (lV), xmoposogopoaHas
(consaHas) kucnota, rmgpokeung kansums (1), xnopug mardus (11).

KoHTponbHasa paboTta Ne3. Peakumm noHHoro oébmeHa. 'mgponus conen.
OKUCINTENBHO-BOCCTAHOBUTENBHbIE PEAKLNN.

Mpumep BapmaHTa 3agaHus onst KOHTPosibHOM paboTbl Ne 3
1. CocTaBuTb ypaBHEHUs1 peakumi (Tam, rae 370 BO3MOXHO) M HanucaTb UX B MOHHOM U
MOMeKynsapHon popme:
Na,CO; + HCI =
K>SO, + NaNO; =
Pb(NO3)2 + Na,S =
2. U3 conen — K,SO,4, AICI;, Na,CO; — BblbpaTb Ty, kOTOpas nogBepraeTca rmaponusy no
aHMOHY, N HanMcaTb ypaBHEHME rMaponm3a (B MONEKYNSPHON U MOHHON dhopMme), onpegenuTtb pH cpeabl
(kayecTBEHHO — KuUcnasi, HenTpanbHas, WENovHasi, COOTBETCTBEHHO pH >, < unu =7).
3. PacctaButb k0adpumumneHTbl (METOLOM 3MEKTPOHHOro BanaHca unmM MeTodom nonypeakumi),
onpeaennTb OKUCNUTENb, BoccTaHoBuTeNb 1 Tun OBP:
Br, + SO, + H,O = HBr + H,SO,

20.2 NpomexyToyHana aTrecTauums

MpomexyToyHasi aTTecTauusi No AUCLUMMNNMHE OCYLLECTBNSIETCS C MOMOLLbIO  CreayHLmX
OLIEHOYHbIX CPEACTB:

CobecedosaHue o bunemam K 3K3aMeHy

BO3MOXHO MOfy4YeHMe OUEHKM «OTMMYHO» W  «XOPOLUO» aBTOMATOM MNpPWU  BbINONIHEHUU
cneayroLlmx yCrioBui:

1) BbINONHEHbI, 0OPOPMIIEHBI U 3aLLMLLEHBI BCE 3anfaHMPOBaHHbIe NTabopaTopHbie paboThl;

2) HanucaHbl Tpu KOHTPOrbHble paboTbl HA NOMNOXUTENbHYIO OLUEHKY. OueHKa «OTIIMYHO» MOXeET
ObITb BbICTaBMNEHa, ecnu cpedHuin 6ann No TPEM KOHTPOSbHbIM paboTam Bbiwe 4,5. OueHka «XopoLLo»
MOXeT ObITb BbICTaBMneHa, ecnv cpegHun Gann no TPEM KOHTPONbHbIM paboTam HaxoauTcs B
uHTepsane 4 — 4,4.
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[MepeyeHb BOMPOCOB K 3Kk3aMeHy 1 nopsagok dgopmuposaHna KUM

OCHOBHbIE MOHATMA XMMWUW: aTOM, MOJEKyna, 3MeMeHT, MPOCTOe W CrOXHOE BeLLEeCTBO.
AnnoTponusi n NoMMopdun3M.

CtexvomeTpuyeckme 3aKoHbl XMMUKN (3aKOH COXpPaHEHWsI SHEPTUN N MaccChl. 3aKOH NOCTOSIHCTBA
cocTaBa 1 rpaHunLbl €ro npMMeHeHnsi. 3akoH KpaTHbIX OTHOLLEHUI. 3aKOH OO BLEMHBLIX OTHOLLEHWUNA.
3aKoH 9KBMBAneHTOB.)

lMepnognyecknn 3akoH, aTanbl pas3BUTUS, COBpeMeHHas dopmMynpoBka. CoBpeMeHHoe
NOHUMaHMEe NPUPOAbLI NeEPUONYECKOro 3akoHa. MNpuynHbI NEPUOANYHOCTMU.

PaHHue mogenu ctpoeHus atoma — TomcoHa n Pesepdopaa, ux Hegoctatku. NMoctynatel bopa.
OCHOBHbI€ NPUHLMMbI KBAHTOBOW MEXaHUKMN.

ATOMHble opbuTanu, kBaHToBble u4ucna. [puHUMN HauMeHbLUen 3JHepruu, npuHumn [aynu,
npaswuno NyHaa, npasuna KneykoBckoro

Pagnycbl atomoB 1 uoHoB. OpbutanbHble M addekTnBHble paguycbl. WNOHM3aUMOHHbIE
noteHunansl W CPOACTBO K OMEKTPOHY, WX W3MEHeHWe Mo nepuogaMm W rpynnam.
OnekTpooTpunLaTESNIbHOCTL 3NTIEMEHTOB.

Buabl xummyeckon cBasn. KoBaneHTHasi, WOHHAsA, MeTannmyeckas cBA3b. OCHOBHbIE
XapaKTepPUCTUKN CBA3W — SHEPTUA, ANNHA, NOSNAPHOCTb.

KoBaneHTHasi cBA3b W €€ OCHOBHble XapakKTepucTukn. [OHOPHO-aKUenTOpPHbIN MeXaHW3M
obpasoBaHua ceasn. Mbpuamsaums aToMHbIx opbutanen.

BogopoaHble v BaHOepBaanbCcoBbl CBA3W. 3aBUMCMMOCTb CBOWCTB BeELLECTB OT Npupoabl
XUMUYECKOWN CBA3MN B HUX.

BHyTpeHHAA aHeprna u aHTanbnus. lNepBoe Havyano TepmoauHamukun. 3akoH Necca u cneacTesng
N3 Hero.

OHTponua. BTtopoe Havano tepmoamHamukn. Kputepum NpOTEeKaHUs XMMUYECKUX peakuumi B
pa3nuuHblx cuctemax. CeobogHas aHeprusi [mb6bca.

Xnmudeckaa kmHetuka. CKOpPOCTb Xumuyeckon peakumum. KoHcTaHTa ckopoctu. [omo- wn
reTeporeHHble peakumm. OakTopbl, BNUSAIOLWNE HA CKOPOCTb XMMNYECKOW peakLmu.

BrivaHne temnepaTypbl Ha CKOpPOCTb Xumuudeckonm peakuuun. NMpaBuno BaHTt-Nodda. SHeprus
aKkTMsauumn.

MoHATMe xumunyeckoro pasBHoBecusi. KoHcTaHTa paBHoBecus. lNMpuHumn Jle Watenbe—BpayHa.
dakTopbl, BAUAIOLINE HA CMELLIEHNE XMMUYECKOr0 paBHOBECUSA

Kngkoe coctosiHme. PactBopbl. [MoHATUSE «pacTBOp», «pacTBOpPUTENbY», «pPacCTBOPEHHOE
BeLlecTBO». PacTBopuMOCTb M hakTopsbl, BAUSIOLLME Ha Hee.

Cnocobbl BblpaXeHusi KOHLEHTpauuM pacTBOpPOB: MaccoBas A0Ms, MOMSPHOCTb, HOPMAanbHOCTb,
MOJANbHOCTb, MONSAPHast 4ONS.

KonnuratveHble CBOMCTBa pacTBOPOB: 3akoH Payns, kpuockonua n abynnuockonus. FsneHue
ocMmoca.

OO6meHHble peakuun mexay noHamm B pactesope. ObLine ycrnosusa npoTekaHusi peakumm obmeHa
B pactBopax. MIoHHble ypaBHeHUs.

CuvnbHble ¥ cnabble anektponutbl. CTteneHb Aauccounauum anektponutoB. KoHcTaHTa
auccouunauunun. PakTopsl, BNNAIOLLNE Ha BEMUYMHY KOHCTaHTbI ANCCoUMaLni.

OCHOBHble Teopuu KUCAOT M OocHOBaHuW. [uccoumauusa BoAbl. VIoHHOe npousBedeHue BoAbl.
BogopogHbi nokasartersb.

Maponua conen. MonekynspHble 1 NOHHbIE ypaBHEHUS ruaponusa conen. CteneHb rmgponunsa
1 dakTopbl, BAUAOWME Ha HEé

CrteneHb okucneHmsi. OKUCNMTENbHO-BOCCTAHOBUTENbHbLIE PeaKLUK, UX TUMbI.
OKNCNUMTENBHO-BOCCTAHOBUTENBHBIM NoTeHuman. CTaHgapTHble peaoKc-noTeHumanbl 1 cnocobbl
nx onpeaenennsa. BoogopoaHbin anekTpod. ONeKTpoOXUMUYECKUI psg HAaNpsKeHU MeTarsoB.
OnekTponuad. NHepTHble U akTUBHblE 3NekTpoabl. CXembl MPOLIECCOB Ha 3anekTpogax npu
3AMEeKTPONiM3e pacnnaBoB U BOOHbIX PAaCcTBOPOB.

OCHOBHbIE MOMOXEHUA KOOPAMHAUMOHHOW Teopun BepHepa: LeHTpanbHbIi aTOM, BHELUHAS W
BHYTPEHHAS chepa, KoopAMHaUNOHHOE Yncno. HomeHknaTypa KOOpAMHAUNOHHBIX COeANHEHUN.
TunuyHble komnnekcoobpasoBatenn u nuraHgbl. KoHCTaHTa YCTOMYMBOCTU KOMMIIEKCHOIO
coeanHeHund. ®akTophbl, BMSAKOLME HA NPOYHOCTb KOMMMEKCHbIX COeAMHEHWIA.

HemeTannel, nx nonoxeHune B [lepnognyeckon cucteme, obliad xapakrepuctuka. [anoreHoi.
XanbKoreHbl.



28. Metannbl B lNepuoanyveckon cucteme. OCoOEHHOCTN MeTannmMyeckon CBS3M U ee BRUAHWE Ha
dum3undeckne ceonctea metannoe. O0LMe CBOMCTBA MeTanoB.
29. O6bwasn xapakrepuctmka metannos IA un lIA rpynn Neprnogudeckon cuctemsl.
30. BaxHenwme p-meTannbl. ANIOMUHUIA, ONIOBO, CBMHELL, X XMMUYEeCKMe CBONCTBA.
31. Obuwas xapakTepuctuka d-afiemMeHToB
3adayu:
Pac4yéTbl ¢ ncnonb3oBaHMeM 3akoHa ABoragpo
HaxoxxgeHne dopmyn BellecTBa (Ha OCHOBaAHUM MPOLIEHTHOrO CoaepXXaHust 3N1IEMEHTOB,
OTHOCUTENBHOM NMAOTHOCTM NapoB)
BbluncneHnus ¢ ncnonb3oBaHnem ypaBHeHns Mengeneesa-KnanenpoHa
PacuéTbl ¢ ncnonb3oBaHMeEM 3KBUBASIEHTHLIX Macc
PacuéTt TennoBoro achdekta XuMmn4eCcknx peakumnin n ceoboaHomn aHeprum M'mbbea;
Cnocobbl Bblpa)keHUS KOHLEHTpaLunumn pacTBOpoOB
Pac4yéTbl N0 XMMUYECKUM YpaBHEHUAM

Kaxabin KUM coaepxuT 2 TeopeTUdecknx Bonpoca U3 pasHbiX pasfernos nporpaMmmbl U 0gHY 3agavy.

N =

Noosrw

OnucaHne TeXHONOrMM NPoBeAEHUs

Ha nogroTtoBky nucbmeHHoro oreseta Ha Bonpocbl KMM (Ha nuctax oteeToB) gaérca 60 MUHYT,
nocne 3Toro npoBoauTcs ycTHas 6ecepa. [ns npoBedeHUs pacdETOB CTYOEHT MOXET MONb30BaTbCS
HenporpammMmpyeMbiM KanbKynsiTOpoOM, CnpaBOYHMKaMM TEPMOONHAMUYECKMX BENUYMH, MNeprogmnyeckomn
cuctemonm xmmudeckmx anemeHtoB .. MeHnoeneeBa, Tabnuuen pacTBOPUMOCTM HeOPraHMYeCcKmnx
BELLECTB.

TpeboBaHUA K BLINONMHEHUIO 3a4aHWIA, LWKanbl U KPUTEPUM OLIEHNBAHMS

[nsa oueHnBaHNA pe3ynbTaToB 00y4EHNs Ha 3K3aMeHEe UCMONb3YKTCA CrieayloLmne nokasartenu:
1) 3HaHKWe y4yebHOro matepuana n BnageHne NOHATUNHBIM annapaTom O6LLEN N HEOPraHNYECKON XUMUN;
OCHOBHbIX TEOPETUYECKNX NOMOXEHUN U PyHOAMEHTasbHbIX 3aKOHOB XUMWUW;
2) ymeHue CcBA3bIBaTb TEOPUIO C MPaKTUKOWN;
3) yMeHue npUMEeHNATb TeopeTUYeckne 3HaHWs ONS pelleHus npakTudeckux 3agad  (0ObSACHUTL
Habnogaemble Npu BbINOMIHEHWUM SKCMEPUMEHTA SIBMIEHNSE HA OCHOBaHUU NOMYyYEHHbIX 3HAHUI);
4) yMeHue UnnocTpupoBaTtb OTBET NpUMepamMu, hakTamu;
5) BnageHue cnocobamm peleHns TUNOBLIX 3a4ay Mo ooLWen XuMmmuu;



[na oueHvBaHus pe3ynbTaToB 0Oy4eHMss Ha 3Kk3ameHe Wucnonb3yetcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», «YOAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHOLIEHWNE NokasaTenewn, KpUTEPUEB U1 LUKarbl OLEHUBAHMS pe3yrbTaToB 00yyeHus.

YpoBeHb
KpuTepun oueHnBaHUSA KOMNETEHL M cchopmmpoBaH LLikana oueHokK
HOCTU
KoMmneTeHuun

Obyyarowutics 8 nonHou mepe srnadeem meopemuyeckumu ocHosamu | [losbiuieHHbIl Omnu4Ho
u MOHAMUUHBIM arnnapamom OucyunuHkl, criocobeH YPOBEHb
unlocmpuposames  omeem  ipumMepamu, akmamu, [PUMEeHSIMb
meopemuyeckue 3HaHus 0518 peweHus 3adad rno obwed xumuu
Obyyvarowuticsa enadeem meopemu4yecKkumu ocHosamu u ba3zoenlili Xopowo
MOHAMUUHBLIM annapamom QuCyunauHbl, Ooryckaem omoesibHble YPOBEHb
OWUBKU U HemMOYHOCMU [pU U3/I0XKEeHUU OCHOBHbIX meopul U
ronoxeHuli xumuu, Oornyckaem pac4YémHble OwWUbKU Mpu peweHuu
3adaqyu
Obyyvarowutica enadeem 4Yacmu4yHO meopemuyeckumu ocHosamu | [lopozossbil Yoosnemeopu-
oucyunnuHel, hpaeMeHmMapHoO criocobeH onucame CyuHOCMb MO20o yPOBEHb mesibHO
Uru UHOZ0 OJI0XKEHUS XUMUU, 3ampyOHsemcs pewume 3adaqy.
Obyuyarwulcs OeMoHCmMpupyem OmpbI8OYHbIE, (hbpacMeHmapHbIe - Heydosnemsopu-
3HaHus, doryckaem epybbie owubKu rnpu omeeme. meJsibHO

20.3 ®oHA oueHOYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMMNETEHLUNA CTYAEHTOB, PEKOMEeHAYEMbIN
Ons npoBeAeHUs AMarHoCTUYeCKUX padoT

Mpumepsbl 3agaHnii (NpaBurbHblE OTBETHLI BblAENEHbl XXUPHbLIM LLUPUDTOM)
MonHbIn 6aHK TECTOBBLIX 3aA4aHNN HAXOOUTCH B TPEHUPOBOYHOM TeCTe B ONEKTPOHHOM
yHuBepcutete BI'Y B kypce «Xumung - AduT» https://edu.vsu.ru/course/view.php?id=11905

OrlNK-1 Cnoco6eH ncnonb3oBaTb 6a30Bble 3HAaHUA €CTECTBEHHOHAYYHbIX AUCLIMMNIIMH B
npocpeccMoHanbHOW OeATeNbHOCTU, MPUMEHATb MeToAbl MaTeMaTU4eCKoro aHanusa u
MoAenupoBaHUA, TEOPEeTUYECKOro U IKCNepMMeHTaNbHOro uccnegoBaHus

1) 3aKkpbIThle 3a8aHUga (TECTOBbIE, cpeaHUIN YPOBEHb CIIOXHOCTU):

1. Kak u3ameHsloTCca MeTannmyeckue CBOMCTBa B psiay anemeHToB Li — Na - K — Cs:
a) ocnabesatoT

06) ycunuBarortca

B) HE M3MEHSIOTCSA

) USMEHATCA HEMOHOTOHHO

2. Kputepmem caMmonpousBOSIbHOCTU NPOTEKAHUA XUMMUYECKOMN peaKkLm B OTKPbITOMN
cucTeme sIBNAETCA:

a) yMeHbLUEeHWe SHTponun S

0) oTpMuaTenbHoe 3Ha4YeHue cBo6oaHoN IHeprum MMb6ca AG

B) BbleneHne TennoTbl B pe3ynbTate NpoTekaHnsi XMMUYECKON peakuum

r) MI3MEeHeHue arperaTtHOro COCTOSIHUSI peareHToB

3) B psaagy xumun4yecknx anemeHToB Li — Be — B — C aTOMHbI paguyc:
a) yBenuumneaeTcs

0) cHavana yBenn4yMBaeTcs, 3aTeM YMEHbLLAETCA

B) HE M3MEHSIETCS

r) yMeHblUuaeTcA

4) dneKkTpoHHas KoHdurypaums 1s?2s?2p°3s? oTBeyaeT XMMUYECKOMY 3NEMEHTY:
a) 6apuio
6) 6epunnuio


https://edu.vsu.ru/course/view.php?id=11905

B) MarHuio
A) HaTpuio

5) Cmewanu paBHble 06bemMbl H, u Cl,. Kak nameHnTca o6bem cmecu nocrne npoTeKkaHusA

peakuum:

5s%5p*.

3d°4s’.

a) He U3MeHUTCA
0) yBenuunTca B ABa pasa
B) YMeHbLUUTCA B ABa pasa

6) OTHOCUTenbHas NOTHOCTL X/lopa No BO3AyXYy paBHa:
a)5,5

6) 3,0

B) 2,44

) MOXHO OMNpeaenuTb TOMbKO OMbITHLIM NyTEM

7) Us npeanoXxeHHOro nepe4yHs BellecTs BblsepMTe d)OpMyny cpenHeﬁ conu:
a) AIPO,

6) (CUOH)2C03

B) Ba(OH),

r) HzSO4

8) U3 ykasaHHbIX HMXe rMapPOKCUAOB He MOXeT 0Opa3oBbiBaTb OCHOBHbIE CONMU:
a) Cu(OH),

6) Ba(OH),

B) KOH

r) Al(OH);

9) Cpe.D,VI npuBegeHHbIX HNXe IJNTeKTPOHHbIX KOH(*)VIrypaLWIﬁ YKaXnte HeBO3MOXHYHO:
a) 2p*
6) 3p°
B) 3s?
r) 1p°

10) CTpyKTypa BaneHTHOro 35IeKTPOHHOrO CrNosi aToMa 3fieMeHTa BbipaxaeTcsi popmynomn
9TUM 3NeMeHTOM ABNnsAeTCA:

a) monnbaeH

0) Tennyp

B) cypbMa

r) Xpom

11) CTpyKTypa BaneHTHOro 3JyIeKTPOHHOrO CII0A aToMa 3fieMeHTa BbipaxaeTca popmynomn
9TNM 3nemMeHTOM sIBNsieTCA:

a) mapraHel|,

6) 6pom

B) BAaHaguWM

r) Xpom

12) Cpeav NnpuBeAEHHLIX HMXKE peaKL i TOMOreHHOM ByaeT ABNATLCA peakumua Mexay:
a) MeTanM4YeckMM LIMHKOM U pacTBOPOM XITOPOBOAOPOAHOW KUCMOThI

0) pacTBOpamMu rugpoKcuaa HaTpus U CEPHON KUCNOTbI

B) kapboHaTOM KanbLuMsl 1 paCTBOPOM a30THOWM KUCIOTbI

r) OKCMOOM KanbLmsa U YyrNeKUCnbiM ra3aomM

13) Kakon u3 ¢paktopoB He GyaeT oka3biBaTb BIIMSAHWE HA CKOPOCTb peakuumn mexay

pacTBOopamMu cepHOM KUCNOTbI U TMOCyNbdaTa HaTpus:

a) yBenu4yeHne KOHLUEHTpauum pacteopa Tnuocynbdara HaTpus
0) yBenuyeHune TemnepaTyphbl
B) YMEHbLUEHNE KOHLUEHTpaLmm KUCIOoTbl



r) yBeninyeHue gaBrieHus

14) Kakon okcupg ob6nagaeTt KUCNIOTHbIMUM CBOUCTBaMn?
a) CrO

6) K,O

B) Mn»>0O

r) A|203

15) Xnop B coeanHennsax MgCl,, NaClO,, Cl,O; nmeeT cOOTBETCTBEHHO CTENEHU
OKUCNeHns

a) +1; +5; +7

6) -1; +3; +7

B) —1; +5; +7

ry—1; +7; +7

16) MNMpun npuroToBreHMN pacTBOpa CEPHOUN KUCIOTbI cneayer:

a) NpUnuBaTb XONOAHYIO BOAY TOHKON CTPYMKOW B KOHLEHTPUPOBAHHYIO CEPHYIO KUCINOTY

0) npunuBaTb KOHLEHTPUPOBAHHYIO CEPHYIO KUCIIOTY TOHKOW CTPYWKOW B BOAY Npwu
NOCTOSIHHOM NepeMeLInBaHumn

B) nocnegoBaTenibHOCTb A4ENCTBUN HE UMEET 3HAYEHUs

17) 3Hak AS npouecca TasgHua nbaa npu 283 K
a)AS >0
0)AS =0
B)AS <0

18) Kakue TMnbl XMuMmnuyecKon CBA3N peanunsyroTca B cynbdarte HaTpuA
a) KoBaneHTHasa NonspHas 1 KoBaneHTHas HenonspHas

0) KoBaneHTHas nonsipHaa U UOHHas

B) MOHHAsA U MeTannuyeckas

r) KOBaneHTHasi HenonspHasa u Bo4oOpoaHas

19) UoHHYyI0 KpUCTaNINYECKYIO peLleTKy UMeeT:
a) kBapL,

0) nog

B) anma3s

r) xnopua HaTpuaA

20) fiBneHue cylwecTBOBaHUA 3fIeMEHTa B BUAE HECKOJIbKMX NPOCTbIX BELECTB
Ha3blBaeTcA

a) nonumMmopdunam

0) ocmoc

B) annoTtponus

r) Kprockonus

21) TonbKo oKucnuTenbHble CBOUCTBA NPOABNAIOT crneagylolme BewecTBa:
a) Na2503, C|2, KC|03

6) KMnQy,, HzSO4, F>

B) st, K2Cr207, HN03

r) Mg, FeO, O,

22) HeTOKCHYHbIM Ans YenoBeKa SABNAETCA Kaxaoe U3 ABYyX BelecTB:
a) Cl, n NH;

6) N02 n 02

B) Bro n HQS

r) NaCl v H,O

23) Mapbl Hag BOAHLIM PAaCTBOPOM KaKoOro BellecTBa pa3apaxaroT CIIM3NCTbie 060NOoYKN:



a) cepHOMn KUCnoThbl

6) rmgpokcuaa HaTpus
B) aMmMMaKka

r) xnopuga Hatpus

24) Npw nonagaHMm Kakoro u3 nepeyYmcrieHHbIX HUXe BelwecTB He06XoAUMO NPOMbITb
NOPaXEHHbIN YY4ACTOK KOXMN GONbLUMM KONIMYeCTBOM BOAbI U 3aTeM obpaboTaTb pacTBOpPOM
rmapokap6oHaTa HaTpusa (NUWweBon coabl):

a) NoOBapEeHHON conu

6) cepHOM KMCNOTbI

B) rmapoKcuaa HaTpus

r) cynbdhaTta MarHus

25) B cnepytowen rpynne npuBeaeHbl ¢(popMyIibl CONIM U OGHOOCHOBHOW KUCNOTLI:
a) NasPO,4 n LIOH

6) A|2(804)3 n HN02

B) CaO n HBr

r) NaOH n HNO;

26) O6Lwee KONMYECTBO NPOTOHOB U INIEKTPOHOB B aTOMe Cepbl PpaBHO:
a)6

6) 16

B) 32

r) 34

27) BzanmopencTeue BOAHbIX paCTBOPOB a30THOM KUCNOTLI U KapOoHaTa HaTpus
onucbiBaeTcH crieAyroWwmMM MOHHbIM YPpaBHEHUEM:

a) 2H" + COs* = H,0 + COy;

6) 2HNO; + CO5;* = H,CO; + 2NO3™;

B) 2H" + Na,CO3 = 2Na"* + H,0 + COy;

r)2H" + 2Na* + CO5% + 2NO;3;™ = 2NaNO; + H,CO:s.

OTKpbITblE 3a0aHUSA (TECTOBbIE, NOBbLILIEHHbIN YPOBEHb CIIOXHOCTN)

1) C TOYKM 3pEeHUA KNCITOTHO-OCHOBHbIX CBOUCTB SO; ABNAETCA oKcuaom
OTBEeT: KUCNOTHbIM

2) AnnoTtponHon mogudmkaumen kucnopoaa ABNAeTCA
OTBeT: 030H

3) Anmas aBnsaeTcA ogHOM U3 anfoTPONHbIX MoanudUKauumn
OTBeT: yrnepoga

4) YKaxkute TMN XMMu4eckon cBfA3u B BewectBax O,, CO,, KBr.
OTBeT: KOBaneHTHas HenonspHas, KoBaneHTHas nonapHas, MoHHas

5) Hamaute maccoByto ponto (B %) rnoko3bl B pacTBope, coaepxawem 280 r soabi n 40 r
rnoko3bl. OTBET OKPYyrnuTe A0 AECATLIX, BNMLINTE 3HaYeHne 6e3 ykasaHUsA pa3MepHOCTM.
OTtBeT: 12,5

6) Ckonbko rpammoB Na,SO; noTpebyeTtcsa ansa npurotosneHus 5 n 8%-Horo (no macce)
pactBopa (p = 1,075 r/mn)? OTBeT OKpyrnuTte A0 UenbiX, BNMWUTe 3Ha4YeHne 6e3 yKkaszaHusA
pa3mepHOCTW.

OtBeT: 430

7) Hantn maccy (B rpammax) NaNO;, Heo6xoaumyto ana npurotosneHusa 300 mn 0,2 M
pacTBopa. OTBeT OKpyrnuTe A0 AeCATbIX, BNIMWMUTE 3HaYeHne 6e3 ykazaHus pa3aMepHOCTHU.
OTBeT: 5,1



8) Hantu npocTtenuyto popmyny BelecTBa, coaepxawiero (no macce) 43,4% Hatpus,
11,3% yrnepopa u 45,3% kucnopopa. B otBeTe 3anuwuTte chopmyny BewecTsa
OTtBeT: Na,COg4

9) Hangute chopmyny AekaHOBOM KUCHOTLI, coaepxalen (no macce) 69,8% yrnepopaa,
18,6% kucnopopa u 11,6% Bogopoaa, 3Hasi, YTO NNIOTHOCTL €€ NapoB No BoagopoAay paBHa 86.
HanuwwuTe 6pyTTO-chopMyny B nocnenoBaTenibHOCTU «yrnepoa-BoA0pPOA-KUCnopoa» ¢
COOTBETCTBYIOLMMU CTEXMOMETPUYECKUMMN UHAEKCAMKN

OTBeT: C10H2002

10) OkucneHue aMokcuaa cepbl NPoTeKaeT B COOTBETCTBUM C TEPMOXUMMUYECKUM
ypaBHEHueM

2S0,(r) + O,(r) = 2S05(r) + 198 kOx.

Bbluncnurte KonnyecTBO TENMOThbI, KOTOPOE BbIAENUTCA NPU oKUcneHun 268,8 n (H.y.)
Anokcuaa cepbl. OTBET OKpyrnuTe Ao UenbiX, BNIUWKUTE 3Ha4YeHne 6e3 yKkasaHusi pa3MepHOCTH

OtBeT: 1188

OTKpbITble 3a0aHUA (CUTYALIMOHHLIE 3a4a4n, pacyE€THbIE 3a0a4M, CPEAHNN YPOBEHD CIOXHOCTN)

1) NMepeuncnutTe oCHOBHbIE KNacCbl HEOPraHMYeCKUX coeanHeHU (He meHee 4),
npuseauTe NnpumMepbl
OTBeT: okemabl CuO, kucnotbl H,SO,, ocHoBaHua NaOH, conu NaNO;

2) Ha ocHoBaHuun nonoxeHus ctpoHuusa B MNepuoaunyveckonm cuctema A.U. MeHpeneeBa
HanuwuTe hopmynbl ero BbiCLLero okcuaa, rmapokcmaa u xnopvaa.
Ortser: SrO, Sr(OH),, SrCl,

3) Mo kakomy NPUHLMNY 3NIeMEeHTbl 06 bEAUHSAIOTCA B rPynnbI U NoArpynnbI?
OTBeT: B rpynnbl — 0ANHAKOBOW 06LLIee KONMYECTBO SNEKTPOHOB Ha BaneHTHOM ypoBHe. B
noarpynnbl — OANHAKOBbIV TUM 3anonHseMbIX opbuTanen.

4) B kakoM HanpaBneHUN CMeCTUTCH paBHOBECUME XMMMUYECKOWN peakLum

Na(r.) + Oy(r.) < 2NO(r.), AH® = 180 kx

a) Npy NOHMXKEHU TeMnepaTtypbi? 6) Npu yBenuyeHMn JaBrneHMA? B) Npu yBenm4yeHum
KOHLUEeHTpauum asorta?

OTBeT: B cooTBeTCTBUM C NpuHumMnom Jle-lLaTenbe: a) BneBo; 6) He cMecTUTCS; B) BNPaBo

5) B kakom HanpaBneHMn CMeCcTUTCSH paBHOBeCME XMMUYECKON peakLum

PCls(r.) & PCls(r.) + Cly(r.), AH°® = 92,5 k[

a) Npy NOBbIWEHNU TeMnepaTypbi? 60) Nnpu yBenu4eHU AaBneHNA? B) Npy yBerIM4YeHun
KOHLIeHTpauuu xnopa?

OTBeT: B cooTBeTCTBUM C NpuHumnom Jle-LaTenbe: a) Bnpaso; 6) BNeBo; B) BNEBO

6) B kakom HanpaBneHMn CMeCTUTCA paBHOBeCHe XMMUYECKON peakLumun

2CO(r.) + O4(r.) <> 2CO,(r.), AH® = -566 kO

a) Npy NOHMXEHUN TemnepaTypbl? 6) Nnpu yBenuyeHMn nasneHun? B) Npu yBennyeHum
KOHLIeHTpauuu okcmuaa yrnepoga (11)?

OrtBeT: B cooTBeTCTBUM C NpuHUMnoMm Jle-LLlaTenkbe: a) Bnpaeo; 6) BnpaBo; B) BNpaBo

7) U3 conen — FeCl,, Na,SiO3, Ca(NO3), — BbIbepuTe Ty, KOTOpasi nogsepraeTcs ruaponusy
no KaTuoHy, onpeaenute pH cpeabl (Ka4eCTBEHHO — KUCMaA, HeUTpanbHas, Weno4vHas).
HanuwwuTte chopmyny npoaykra rugposnusa no nepBon CTyneHn u pgante eMmy HasBaHue.

OtBeT: FeCl,, peakuusi cpepl — K1cnas, NpoaykT rugponmsa no nepson ctyneHn — FeOHCI —
rmapokcoxnopug xenesa (ll)

8) PacctaBbTe KO3thhuLMeHTbI (METOAOM INEKTPOHHOro 6anaHca unm MeToaom
nonypeakuui), onpeaennuTe afIeMeHT-OKUCNUTENb, 3fIeMeHT-BoccTaHoBuTenb u Tun OBP:



Br, + SOZ + Hzo = HBr + H2804

OtBeT:

Br, + SO, + 2H,0 = 2HBr + H,SO,

Br° (B Br,) — okvicniutens, S™ (B SO,) — BoccTaHoBUTENb. Trn OBP — MexMonekynsipHas.

9) PacctaBbTe KO3ppULMEHTbI (METOAOM INEKTPOHHOro 6anaHca unu MeToaom
nonypeakuum), onpeaennuTe 3fIeMeHT-OKUCNUTE b, 3fIeMeHT-BoccTaHoBuTenb u Tun OBP:

HCIO, + SO, + H,O = H,SO, + HCI

OtBer:

HC|O4 + SOQ + Hzo = H2804 + HCI

CI'" (8 HCIO,4) — okucnutens, S™ (B SO,) — BoccTaHoBuTENb. Trn OBP — MexMonekynspHas.

10) PaccTtaBbTe K03thdpnumneHTbl (METOQOM INEKTPOHHOIro 6anaHca unuM MeToaom
nonypeakuun), onpeaenure 35ieMeHT-OKUCNUTENb, 3NIeMeHT-BoccTaHoBuUTeNnb u Tun OBP:

Mg + HNO3= Mg(N03)2 + N, + Hzo

OtBeT:

5Mg + 12HNO;z; = 5Mg(NO3); + N, + 6H,0

N*° (B HNO3) — okucnutens, Mg® (8 Mg) — BoccTaHoBuTenb. Tun OBP — MeXmoneKkynspHasi.

11) U3 npuBeAéHHbIX HUXKe BbiGepuTe peakuuto, NpoTeKarLy Heo6paTuMo u
CONpPOBOXAAKLLYHCA BbiNageHneM ocagka. Hanuwurte ypaBHeHue B MOMNEKynspHOU U MOHHOWM
(nonHom n cokpawéHHon) hopmax.

KOH + H,SO, =

NaCl + Ca(N03)2 =

K,CO3; + H,SO, =

Na,SO, + BaCl, =

CaCO; + PbS =

OtBer:

Na,SO, + BaCl, = BaSO4l + 2NaCl

2Na* + SO, + Ba*" + 2CI" = BaSO,] + 2Na* + 2CI”

SO4* + Ba* = BaS0.]

12) U3 npuBenEHHbIX HNXEe BbiOepuTe peakuuio, NpoTeKaroLlyo HeobpaTumo ¢
BblAeneHuem rasa. Hanmwmre ypaBHeHne B MONEKYNAPHON U MIOHHOMN (MONMHOW U COKPaLLEHHOWN)
¢dopmax.

Na,SO, + KCI| =

NaOH + H3PO, =

AI2(SO4)3 + NaOH =

Na,CO; + HCI =

K>SO, + NaNO3 =

OtBer:

Na,CO; + 2HCI = 2NaCl + H,0 + CO,1

2Na* + COs* + 2H" + 2CI" = 2Na" + CI” + H,0 + CO,?t

CO3s* + 2H" = H,0 + CO,1

13) Kak nsmenutca ckopoctb peakumm 2NO.) + Oyr) — 2NOy,), ecnu:
a) yBenuunTb AaBneHue B cucteme B 3 pasa;

0) yMeHbLWUTbL 006bLeM cuctembl B 3 pasa;

B) NOBbICUTb KOHUeHTpauuto NO B 3 paza?

OtseT:

3anncaHo BblpaXXeHWe 3akoHa AENCTBYHOLWMNX Macc AN ypaBHEHUS

a) CKOpOCTb yBenuunTcs B 27 pas

6) ckopocTb yBenuuuTcs B 27 pas

B) CKOPOCTb yBENMYnTCA B 9 pas

14) Paccuutante o6 bemM yrapHoro rasa (B nuTpax), KOTOpbI MOXHO NOMY4YUTb NpU
HenonHom cropaHuu 14 r yrnepopaa (H.y.)
OtBerT:



1) 3anucaHo ypaBHeHWe peakumn, pacctaBrneHbl KoaddpuumeHTsl 2C + O, = 2CO

2) PaccuntaHo KonmMyecTBo BellecTsa yrnepoga n = 1,17 monb

3) ConocTtaBneHbl KONMYECTBa BELLECTBA yrapHoro rasa u yrnepoga. n(CO) = 1,17 monb
4) Onpegenén o6bEM yrapHoro rasa: 26,2 n

Kputepumn u wkanbl oueHnBaHusa 3agaHmm ®0OC:

[ns oueHMBaHMA BbINONHEHWS 3ag4aHW Ucnonb3yeTcs 6annbHas Wwkana:

1) 3aKpbITble 3a4aHnNA (TECTOBbIE, CPEAHWI YPOBEHb CMOXHOCTH):

¢ 1 6ann — ykasaH BEPHbI/ OTBET,;

¢ 0 bannoB — ykasaH HEBEPHbIN OTBET (MOJSTHOCTLIO UM YAaCTUYHO HEBEPHBIN).

2) OTKpbITble 3a4aHNSA (TECTOBbLIE, MOBLILLIEHHbIN YPOBEHb CITOXHOCTH):

e 2 6anna — ykasaH BepHbIN OTBET;

¢ 0 bannoB — ykasaH HEBEPHbIN OTBET (MOJSTHOCTLIO UM YaCTUYHO HEBEPHBIN).

3) OTKpbITble 3a4aHUA (NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHNSA, CDEOHWUA YPOBEHb CIOXHOCTH):

e5 6annoB — 3ajaHWe BbINOMHEHO BepHO (MOMyyYeH npaBwumbHbIA OTBET, OBOOCHOBaH
(aprymeHTUpoOBaH) X0 BbIMNOMHEHWS (NPpY HEOBXOAMMOCTH));
e2 0Ganna — BbINOMHEHNE 3adaHUA COAEPXUT He3HayuTenbHble OwWubKkM, HO npuBeaeH

NpaBWIbHLIA XO4 PAaCCYXAEHWUA, UIK MNONyYeH BEPHbI OTBET, HO OTCYTCTBYeT 0OOCHOBaHME xoda ero
BbIMNOMHEHUS (€CnN OHO BbINIO HEOBXo0AUMBIM), UMM 3aJaHne BbIMNOAHEHO HE MOMHOCTbLI0, HO MOSTYYEHbI
NPOMEXYTOUHbIE (YaCTU4Hble) pe3ynbTaThl, OTpaxarolime NpPaBUbHOCTbL XOA4a BbINOSIHEHUS 3afaHus,
Unu, B crlydae ecrnv 3ajaHuMe COCTOMT M3 HECKOSbKMX Mnog3afaHui, BepHO BbIMOfHeHo 50% Takux
noasagaHui;

¢ 0 6annoB — 3agaHne He BbIMOSTHEHO UMK BbINOSTHEHO HEBEPHO (MOMyYeH HenpaBuUIibHbIN OTBET,
XOZ BbINOSHEHUS OLLUMBOYEH U COAEPXKMUT rpybble owmnbkm).

3apaHma paspgena 20.3 peKOMeHAYHTCA K MUCNOMb3OBaHWIO NpuU  NpoBeAeHUu
AWarHOCTUYEeCKUX PpaboT C LuUenbi OLEHKA OCTaTO4YHbIX pe3yribTaToB OCBOEHUA [AaHHOW
ANCLUUNNUHbI (3HAHUW, YMEHUN, HAaBbIKOB).



