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B1.0.13.01 Xumusa

1. Koa n HanmeHoBaHMe HanpaBneHuss NoAroToBKM/cneunanbLHOCTU:

14.03.02 51depHble huzuka u mexHosi02uu

2. Mpodnnb noaroToBku/cneynanusauuna: Pusuka amomMHo20 siopa u Yyacmuy,
3. KBanudukauusa BoinyckHuKa: 6akasaep

4. ®opma obyyeHUsA: OYHasi

5. Kacheppa, oTBevarowlas 3a peanusauumio QUCLMNIIUHBLI: MamepuasioeedeHusi U
UHAycmpuu HaHocucmem

6. CoctaButenu nporpammbl: Cnadkoneeyee bopuc Bnadumupoeud,
KaHOuOam xumMu4ecKux HayK, doueHm

7. PekomeHaoBaHa: Hay4HO-METOLNYECKMM COBETOM XMMUYECKOrO doakyrbTeTa, NPOTOKON
Ne4d ot 11.04.2024

8. Yue6HbIN roa: 2024/2025 CewmecTp(bl): 1



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

— bopMMpOBaHNE y CTYAEHTOB COBPEMEHHbIX MpeAcTaBneHnn O PU3NKO-XUMUYECKNX
npoueccax, OCHOBHbIX 3aKOHOMEPHOCTAX UX NPOTEKaHUS;

— (bopmmpoBaHme npeacTaBneHnn o BNUAHUN CTPOEHNS BeLLeCTBa Ha ero CBOMCTBA;

— 3HaKOMCTBO C OCHOBaMuM XMMWW PacTBOPOB, XMMWUW 3NEMEHTOB M OCHOBHbLIMMU
Knaccamu HeopraHM4eckux COeaUHEHNN;

— OBnajeHne TEXHUKON N METOANKON XMMUYECKOro 3KCNepuMeHTa.

3adayu y4yebHoU OuCyUMNIUHBI:

CTyOeHTbl OOSKHbI:

— npuobpectn 3HaHMA 06 OCHOBHbIX 3aKOHOMEpPHOCTSX [lepunoguyeckon CcuUcTeMbl
3M1IeMEHTOB; O CTPOEHUN aTOMa; BUAAX XMMUYECKOM CBA3N U UX BINAHUM Ha CBOWCTBA BELLECTB;
OCHOBaX KMHETUKN U TEPMOANHAMMUKN; KPUTEPUSX NPOTEKAHMS XUMUYECKMX NPOLECCOB, BMAAX
FTOMOrEHHbIX U FreTepOreHHbIX CUCTEM; CBOMCTBaX PacTBOPOB 3MEKTPOSIMTOB U HEINEKTPOSINTOB;
OOMEHHbIX peakuusix; rmMaponuae; OKUCIUTENbHO-BOCCTAHOBUTESNbHbBIX Mpoueccax; XvMMum
KOOPANHALMOHHBLIX COEANHEHUI;

— Hay4YnTbCS NPOBOAMTbL PACYEThI MO YPaBHEHMSIM XMMUYECKMX peaKkLmi, pellaTb 3agaydm
no K/MHETMKE W TepMOAMHaMWKe, KONnuraTMBHbIM CBOWCTBaM pacTBopoB, pH cpeasbl;
ypaBHMBaTb OOMEHHbIE 1 OKMCIUTENBbHO-BOCCTAHOBUTENBbHbIE PeaKLMK;

— npuobpectn HaBblkM camMocTosATeNbHOM paboTbl C  yy4yebHOM W cnpaBO4YHOM
nntepaTypom;

— HayunTbCA NPOU3BOAUTbL HaOMAEHWS 3a NPOTEKaHUEM XMMWYECKMX MNPOLECcCOB U
AenaTtb 060CHOBaHHbIE BbIBOAbI;

— HayuuMTbCs NPOU3BOAUTb  (PU3UKO-XUMUYECKME U3MEPEHUS, XapakTepusyoLline
CBOWCTBa pacTBOPOB, CMeCeN 1 Apyrmx 06bLEKTOB;

— npuobpecTtn HaBblkn 6e3onacHon paboTbl B XuMmnyeckon nabopaTtopum n obpalleHms ¢
XMMUYeCKon nocyaou, ¢ nabopatopHbiM 060pyJOBaHMEM N peakTMBamu;

— Hay4MTbCHA rPaAaMOTHO U B MOSTHOM Mepe NPencTaBnsiTb U UHTEPNpPeTMpoBaTh AaHHbIE
3KCNepUMeHTanbHbIX UCCIEeAOBaHUN.

10. MecTo y4ye6HOM ancumMnnuHbl B cTpykType OOI:

AucumnnuHa BxoguT B 0b6s3aTenbHyo YacTb 6roka b1.

TpeboBaHMs K BXOOHbIM 3HaHUSIM, YMEHUSM W HaBblkaM: OCBOEHME OUCLUMNIIMHBLI « XUMUS»
GasnpyeTca Ha 3HaAHUAX U YMEHUSAX, CHOPMMPOBAHHBLIX B Mpouecce Wu3ydeHust npegmeta
«Xumnsay B obuieobpasoBaTenbHon LwWwkone. CTyAeHTbl AOMKHbI 3HATb OCHOBHLIE KraccChl
HEeopraHM4Yecknx coeauHeHun, odlime 3aKOHOMEPHOCTM M3MEHEHMsS CBOWCTB BELLECTB, BMAbI
XUMUYECKON CBSA3W, YMETb COCTaBnsATb YPaBHEHUS XMMWYECKMX peakuun, 3anucbiBatb
3NEKTPOHHbIE (POPMYIibl 3NIEMEHTOB MarsbiX MEPUMOAOB, pellaTb OCHOBHbIE TUMbl PacYeTHbIX
3a4a4 No XMMun.



11. MnaHupyemble pe3ynbTaTbl O0y4YeHUA MO AucuunivHe/moayniko (3HaHUA, YMEHUSA,
HaBbIK1), COOTHECEHHbIe C NMMaHupyeMbIiMU pe3yribTaTaMu OCBOEHUs1 obpasoBaTenibHOU
nporpamMmbl (KOMNEeTEHUUSAMU) U MHAUKATOPAMMU UX AOCTUXKEHUA:

Kog HasBaHue Koga(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMMNeTeHLMmn
OlK-1 | CnocobeH OlK-1.1 | 3HaeT OCHOBHbIE 3HaTb:
ncnonb3oBaTb 3aKOHbI OCHOBHble PyHAAMEHTaNbHbIE 3aKOHbI
6a3oBble 3HaHUSA €CTeCTBEHHOHaY4YHbIX XMMWM; 3aKkOHOMepHOCTH B lNepuognyeckon
€CTeCTBEHHOHay4 AVCUMNIVH B cuctemMe xumudeckux anementos .U,
HbIX AUCLMMNNVH B npodeccuoHanLHoOn MeHgeneea; COBpEMEHHbIE
npodeccroHanbH AeATenbHOCTU, MeToabl | MPEeACTaBEHMS O CTPOEHMM aToMa, Buaax
Ol OeATENbHOCTH, MaTeMaTU4EeCKOro XUMUYECKOW CBA3U U NX BNNAHMM Ha
NPUMEHSTb aHanusa u CBOWCTBA BELLECTB; OCHOBbI KNHETUKN U
MeToabl MoOenMpoBaHus, TePMOAMHAMUKWN, KPUTEPUN NPOTEKAHUSA
MaTemMaTU4eCcKoro TEOpPEeTUYECKOro u XUMUYECKNX NPOLLECCOB; OCHOBHbIE BUAbI
aHanusa u 3KCNEepPMMEHTANbHOro FTOMOTEHHbIX N reTEPOreHHbIX CUCTEM,
MOLENPOBaHNs, ncenegoBaHus CBOWCTBa pacTBOPOB 3MEKTPOSIUTOB U
TEOpPETUYECKOTO U HEaNeKTPONMTOB, 0OMEHHbIX peakLuii;
3KCMepuMeHTasbH 0COBGEHHOCTN NPOTEKAHNST OKUCTIUTENBHO-
oro BOCCTa@HOBUTENbHbIX NPOLIECCOB, OCHOBBI
nccrnenoBaHust XUMUW KOOPAMHALMOHHbBIX COeAUHEHWI
YMETb:
MCNoMb30BaTh NOMyYeHHbIE 3HAHWS A5
onucaHusa prU3nMKo-XMMN4ECKMX NpoLLeccoB
BNagetb:
HaBbIKaMu peLleHns TUNOBbIX 3a4ady no
obLen xMmmm ¢ NCNonb30BaHNEM
OCHOBHbIX (pyHOaMeHTanbHbIX 3aKOHOB
XUMUU
OlK-1.2 | Ncnonb3yeT OCHOBHbIE 3HaTb:
3aKOHbI o6racT1 MPUMEHEHUSA OCHOBHbIX
€CTEeCTBEHHOHAYYHbIX yHOAMEHTANbHbIX 3aKOHOB XUMUN
OVCUMNIUH B YMETb:
npodeccuoHanbLHon NPUMEHSITb OCHOBHbIE MOJTOXEHMS
OeATENbHOCTMH, COBPEMEHHOW XMW A1 MPOBEAEHNS
NpPUMEHSAET MeTOAbI PacYETOB N IKCNEPUMEHTANbHbIX
MaTeMaTU4EeCKOro ncenenoBaHum
aHanusa u BNagetb:
MO EenMpoBaHus, YMEHUSIMWN NCMNONb30BaTh OCHOBHbIE
TEOPETUYECKOro U TeopeTnveckne nonoxXeHnss COBpeEMEHHON
3KCNEepPMMEHTANbHOro XUMUK 4N NpoBeAeHUs pacyHEToB Mo
uccrnegoBaHus YPaBHEHUSIM XMMUYECKUX peaKkLui,
KMHETUKE N TepMOANHaMUKE; COCTaBMNeHus
N ypaBHUBAHNSI OOMEHHbIX U
OKUCINUTENBbHO-BOCCTAHOBUTENBHbIX
peakummn
Orl1K-1.3 | BnageeTt HaBblkaMu 3HaTb:

MCMNomb30BaHWsA
OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHay4HbIX
ancumnnuvH B
npogeccuoHanbHomn
OEeATenbHOCTH,
NPYMEHEHNSA METOLO0B
MaTeMaTU4ecKoro
aHanusa u
MOZeNMpoBaHus,
TEOPETUYECKOIO U
3KCNnepuMeHTanbHoro
nuccnegoBaHus

OCHOBHble CBOMCTBA UCMOJIb3YEMbIX B
nabopaTopHON NPaKTUKE XUMUYECKMX
peareHToB, npaBsusia TEXHUKN
6esonacHocTu npu paboTe ¢
HeopraHnyecknmm coeanHeHnAMn 1
OpraHn4eCcKnMmMun pacTBopUTENAMU;
METOAMKUN NPOBEAEHNS OTAENbHBbIX
XUMUYECKUX onepaLui

yMeTb:

aHanu3npoBaTb BO3MOXHblE NOCINeACTBUS
NPOTEKaHWUs TOrO MUIN MHOTO XMMUYECKOro
npotiecca

BNageThb:

TEXHUKON XMUMNYECKOTO JKCnepnMeHTa "
OCHOBHbIMW HaBblkaMu




3KCnepMMeHTanbHOM paboThl; HaBbIKaMK
©e3onacHomn paboTbl B XMMUYECKOWN
nabopaTtopun 1 06paLLeHNs C XMMUYECKON
nocynon, ¢ nabopaTopHbIM
06opyaoBaHNEM 1 peakTUBaMM

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

CDopma npome)KyTquoﬁ aTTecTaummn — 3K3aMeH

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooemMKocTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
KoHTakTHas paboTa 108 108
nexkumm 34 34
npakTuyeckme — -
B TOM 4ucne:
nabopaTopHble 16 16
KypcoBas pabota - -
CamocTosiTenbHasa pabota 22 22
MpomexyTovHas atTectauus (05151 9k3ameHa) 36 36
Utoro: 108 108

13.1. CopepxxaHue QUCLUMIIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena ONCUMNIWHBI C
CopepxaHve pasgena aMcunnimHbl
AVCUUNIUHBI NOMOLLbIO
OHITanH-Kypca,
OYMK *
1. Nlekuum
1.1 OcHo8HbIe noHsiMusi OcHOBHbIe aTanbl B pasuTUn XMMnW. https://fedu.vsu
xumuu CopaepxxaHve NoHATUIA: aTOM, MOMeKyna, XUMU4eCcKkui .ru/courselvie
3MIEMEHT, NPOCTOE 1 CNOXHOE BELLECTBO. w.php?id=119
VcTopuyeckas aBonioums 3Tux NoHATU. Konnyectso 05
BellecTBa. CTexmomeTpnyeckne 3akoHbl. 3aKoH
COXpaHEeHUs 3Heprumn 1 macchl. 3aKoH NOCTOAHCTBA
CoCTaBa 1 rpaHuLbl ero NpMMEHEeHNs.
Kpuctannuyeckne n amopdHble BellecTsa. Bewectsa
C MONEKYNAPHOW U KOOPANHALMOHHOW CTPYKTYPOW.
OCHOBbI HOMEHKNATYpPbl HEOPraHNYECKNX BELLECTB
1.2 Mepuoduyeckuli 3aKOH U PaHHMe nonbITkn cMcteMaTnsaumm XMMmn4ecKnx

cmpoeHue amoma

anemeHToB. OTKPbITUE NEPUOSNYECKOTO 3aKOHa.
OnemeHTbl, NpefckasanHble .. MeHgeneeBbiM 1 nx
nocriegyrouiee oTkpbiTue. OCHOBHbIE CTaAnn Pa3BUTUS
nepuoanyeckoro 3akoHa. OTKpbITUE CTPOEHUS aToMa.
PaHHMe mogenun ctpoeHus atoma — TomcoHa n
Pesepdopaa, ux Hegoctatku. MNoctynatel bopa,
KBaHTOBO-BOMHOBOM Ayanuam, NpUHLMN
HeonpeaeneHHoCcT. BO3HMKHOBEHME KBAHTOBOW
MEXaHWKN, ee OCHOBHbIe NPUHLUMNLI. KBaHTOBbIE
yncna. OcobeHHOCTM 3anoNHEHNST aTOMHbIX
opbutanen. MNpvHLMN HaMMEHbLUEN SHEPrKn, MPUHLNN
Maynu, npasuno NyHaa, npasuna KneykoBckoro.
dopmupoBaHve Nepuoaos. s-, p-, d-, f-anemeHTbl n nx
pacnonoXeHne B Nepuognyeckon cucteme.
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CoBpeMeHHOEe NoHMMaHne Npupoabl NEPUOANYECKOro
3akoHa. [puynHBI NEPNONYHOCTM, 3aKOHOMEPHOCTU,
Habntogaemble B MNepuogudeckon cucteme. Paguychl
aToMOB 1 MOHOB. OpbuTanbHble, 3dEKTMBHbIE,
KOBareHTHble, MeTanIn4yeckne N NoHHbIE paanychl.
MoHM3auMOoHHbIe NoTeHUMarnbl U CPOACTBO K
3NEKTPOHY, X N3MEHEHME NO NepModam 1 rpynnam.
OneKkTpooTpuyaTeNbHOCTL 31EMEHTOB. MIamMeHeHne
3ANEeKTPOoOTPULATENBHOCTM NO NepModam M rpynnam.

1.4

Xumuyeckasi cesi3b
u eaJleHMHocMb

Buabl xummnyeckon ceA3n. KoBaneHTHasi, MIOHHas,
MeTannuyeckas cBsdb. OCHOBHbIE XapaKTEPUCTUKN
CBSI3M — 3Heprus, anunHa, nonspHocTb. KpaTHoCcTb

cBA3n. NoHAaTne BaneHTHoOCTU. Pasnnyne

dopManbHOM 1 pearbHOW BaneHTHOCTH,
KOOpAVHALMOHHAasA BaneHTHOCTb. [[Mbpuamnsauus
aTOMOB, €€ BIIMSIHNE Ha reoMeTpuyecKyto hopmy n
NonsapHOCTbL Monekyn. MexmonekynspHoe
B3anmogencTeme. BogopoaHsle n BaHAepBaanbCoBble
CBs13U. 3aBMCUMOCTbL CBOWCTB BELLECTB OT Npupoabl
XUMUYECKOW CBA3N B HUX.

1.5

OcHoebI xumu4yeckol
KUHemuKu u xumu4eckou
mepMoOuHaMuKu

CKOPOCTb XMMWYECKON peakuun. 3aKoH AeNCTBYOLLMX
macc. KoHcTaHTa ckopocTu. BrniuaHue temnepatypsbl Ha

Xnmun4yeckoro paBsHoBecusi. KoHcTaHTa paBHOBecCHsS.
MpuHumn Jle WaTtenbe—bpayHa. ®akTopsl, BRvsoLmne
Ha cMelleHne paBHoBecUsl. TpaHCMOPTHbIE peakuuun.
[OMOreHHbIN 1 reTeporeHHbIn Katanus. Katanusatopesl,

MpeomeT TepmoguHaMukn. Buabl cuctem — OTKpbIThIE,
3aKpbITble, N30NUPOBaHHbIE. BHYTpPEHHAS aHeprns un
aHTanbnus. lNepsoe Havyano TepMOAMHAMUKU, ero

pasnuyHble POPMYNUPOBKA. TepMOXMMMYECKue
ypaBHeHua. 3akoH 'ecca 1 cneacTBust U3 Hero.
CraHpapTtHas Tennota obpasoBaHus BELLECTBA.

MoHaTne ctaHgapTHOro coctosiHus. MNMpuHumn beptno
W rpaHnLbl ero NpUMeHMMocTU. QHTponus. Btopoe
Hayano TepmoanHamMukn. Kputepumn npotekaHms

XUMWUYECKMX pPeaKLM B pa3nnyHbiX cMCTEMAX.
OHeprus 'mbbca.

Pasnuuma B nogxonax mexay KMHETUKOW U
TepmoanHamMumkon. NpeameT XMMU4eCcKom KNHETUKN.
CKkopoCTb Xmmn4yeckomn peakuun. Flomo- 1
reteporeHHble peakunn. PakTopsl, onpegensowme

CKOPOCTb Xumu4deckomn peakuuun. Npasuno BaHT-
Fodbda. SHeprusa aktmeaunn. ObpaTnmble 1
HeoOpaTuMble Xumu4yeckne npotecchl. MNMoHsaTre

NPOMOTOPbI, A4bl, UHTMBUTOPBLI.

Pacmeopsb! u peakyuu
8 800HbIX pacmeopax

lMoHATNS pacTeBop, pacTBOPUTESb U PpacTBOPEHHOE
BelecTBo. MiageanbHbIn pacTeBop. PacTBopnMoCTb U

MonspHble n HenonsipHble pacTBopuTenn. Ocobble
Cnocobbl BblpaXeHUs1 KOHLEHTPaLIMN pacTBOPOB:

KonnuraTneHele cBOMCTBa — 3aKoH Payns, Kpuockonusi
n 3bynnumockonusa. CBaA3b MEXAY 3TMMU SABMEHUSIMMU.
AeneHne ocmoca. NMprmepbl ocMoca B XXMBOW Npupoae

Bugbl cuctem — reteporeHHble U rOMOreHHbIe.

drakTopsbl, BNUAKOLWKNE Ha Hee. HeHacbILWEeHHbIN,
HaCbILLIEHHBbIN U NepechILLEeHHbIN PpacTBOPbI.

CBOWCTBa BOAbI KaK pacTBoputena. dazoBasi
anarpamMmma BoAbl.

mMaccoBasa gojd, MONAPHOCTb, HOPMaribHOCTb,
MONMANbHOCTb, MONApHaA OonA.

N TEXHUKE.
OTnnumna B NoBeOEeHUN 3MEKTPONUTOB U
HE3NEeKTPONUTOB.
CunbHble 1 crnabble anekTponuTbl. CTeneHb

gnccounaumm 3NeKTposinToB. OCHOBHble




npeacTaBUTENY CUMNbHBLIX U CNabbix 3NEeKTPONnUTOB.
KoHcTaHTa anccoumaumu. akrtopsbl, BNnSOLME Ha
BEMMYMHY KOHCTaHTbl guccoumnaumnm. OCHOBHbIE
TEopuM KNCNOT M ocHoBaHWi. Mpupoaa
amOoTepPHOCTM.
Hnccoumaumns Bogbl. VioHHOe npon3BeaeHune Boapl.
BoaopoaHbln nokasaTtensb.

O6MeHHbIe peakumn Mexay MoHaMu B pacTBope.
O6Lwme ycnosusa npoTekaHus peakuum obmeHa B
pacTtBopax. /IoHHble ypaBHEHUS.
Mmaponns conewn. MN'Maponus conewn no KaTMoHy n no
aHuoHy. MexaHuam rugponusa. MonekynsipHble 1
WOHHbIE YpaBHeHUs rmapornu3a conen. YeToipe TMna
cornen B 3aBMCMMOCTU OT r’Maporin3yeMocTu
COCTaBNAOLWMX. BrivsHMe KoHUeHTpauun pacteopa,
TemnepaTypbl, pH cpefpbl Ha cTeneHb rmgponmaa

1.6

OkucnumenbsHo-
eoccmaHosumesibHbIe
npouyecchbli

lMoHATME CcTeneHn okncneHund, ee hopmMarnbHbIi
XapakTtep, OTnn4Me oT pearnbHOro 3apsiga atomMa.
MpuHLMNbI pacyeTa CTENEHN OKUCTIEHMS.
OKMCNNTENBbHO-BOCCTAHOBUTENBbHbIE peaKkuuu.
BaxHenLmne okncnmtenun n BocctaHoBuTenu. BnvsHue
cpeabl Ha OKUCNUTENBHYIO N BOCCTAHOBUTENbBHYHO
CNOCOBHOCTb. TUMNbI OKUCIIUTENBHO-
BOCCTaHOBUTENbHbIX peakuun. CoctaBneHve
YPaBHEHWU OKNCINNTENBHO-BOCCTAHOBUTENBHbIX
peakuui. Nogbop koapduuneHToB: meToa
3NEeKTPOoHHOro 6anaHca, NOHHO-3MEKTPOHHLIN MeTof.
OneKTPOAHbLIN NoTeHUMan. ANekTPoOXUMUIecKnii pag
HaNpPsPKEHUIN MeTannoB. AnNekTpoaswxyLlasa cuna
OKUCITUTENbHO-BOCCTAHOBUTENBHOW peakuuu.
XMunyeckme NCTOUHMKUN ToKa. AKKYMYSITOPbI.
TonnueHble anemeHTbl. Kopposus meTannos u
cnocobbl 3aLmTbl OT HEé. 3NeKTPonu3.

1.7

KomnnekcHbie
coelQuHeHuUs1

KomMnnekcHble nnm koopaMHaUNOHHBIE COEAUHEHUS.
OCHOBHbIE MOMNOXEHMS KOOPANHALMOHHOW TEOPUM
BepHepa: LeHTpanbHbIN aTOM, BHELUHASI U BHYTPEHHSAS
chepa, KOOpAUHALMOHHOE YMCno. TunnyHble
KomnnekcoobpasoBaTtenu. dakTopsl, onpeaenstowme
CMocoBHOCTbL aTOMOB BbICTYMaTb B KA4eCTBE
KomnnekcoobpasoBatens. TUNNYHbIE NUraHAabI.
dakTopbl, BNMSAOLWME HA NPOYHOCTb KOMMIEKCHbIX
coegnHeHnn. Ponb KOMMMEKCHbIX COeAUHEHU B
KayeCcTBEHHOM aHanuse.

1.8

OcHoebl xumuu
aslemMeHMos

M3mMeHeHVe MeTannnyeckoro u HeMeTannyeckoro
Xapakrepa sneMeHTOB Mo rpynnam, nepunogam.
CBolicTBa NpOCTbIX BELLECTB, TUM CBA3UN B HUX.

M3meHeHne yCTOMYMBOCTM CoeaMHEHNI B BbICLLEN

CTENEeHn OKUCNEHUs NO rpynnam.

O6wmn 063op metanno. OcobeHHOCTH
MeTannnMyeckomn cBs3un U ee BANSHUE Ha (husndeckmne
cBovcTBa MeTannos. Kpuctannuyeckas CTpykTypa
MeTanmnos.
dopmbl HaxoxaeHns meTannos B npupoge. Obwme
MeToAbl NonyvyeHus metannos. [NpumeHsemble
BOCCTaHOBUTENW. TUMNWUYHbIE MeTarnmMbl — S ANeMEeHTbI.
BaxHenwme p-metannbl. AnOMUHWIA, ONTOBO, CBUHEL,.
OO0wan xapakTepucTika p-anemMeHToB. BaxHenwne
HemeTannbl. [anoreHbl. XanbkoreHsl. Obuwas
XapakrtepucTuka d-afnemMeHToB.

2. NMpaKkTnyeckune 3aHATUA

3. llabopaTopHble 3aHATUSA

3.1

OcHOB8HbIe noHsmMus
xumuu

TexHuka 6esonacHocTn. OCHOBbI TEXHUKU
XMMUYECKOro aKcnepumeHTa. JlabopaTtopHas paboTta

https://fedu.vsu
.ru/courselvie




Ne 1 «OnpegeneHve akBMBaNEeHTHOM U aTOMHON w.php?id=119
MaccCbl aKTUBHOro Metanna» 05

3.2 OcHoebl xumu4eckol JlTabopaTopHas pabota Ne 2 « CkopoCTb XMMUYECKNX

KuHemuku u xumu4deckol | peakumn. Katanma. Xumnyeckoe paBHoBecue»
mepMoOUHaMUKU
3.3 Pacmeopsbi u peakyuu Na6opaTtopHas paboTta Ne 3 «O6Lme cBoncTBa
8 800HbIX pacmeopax pacTBOPOB»

Na6bopaTtopHas pab6oTta Ne 4 «[lpurotoeneHune
pacTBOPOB 3aaHHOW KOHUEeHTpauuuy. « mgponma
conen»

3.4 OkucnumersibHoO- JlabopaTtopHas pabota Ne 5 «OkucnurenbHo-

eoccmaHoeumersibHbIe BOCCTaHOBUTENbHbIE peakunm»
npoyecchbl
35 OcHoebl xumuu NabopaTtopHas pabota Ne 6 « OcHOBbI XMMumn
aneMeHmMos 3M1EMEHTOBY
13.2. Tembl (pasgenbl) AUCUMNINHBI U BUAbI 3aHATUN
Bugpl 3aHATUN (KONMYECTBO YacoB)
Ne HavnmeHoBaHue Tembl
n/n (pasgena) gucuunnmHbl Jlekumm MpakTnyeckme | JlabopaTopHbie CaMO;;%TTanHaﬂ Bcero
1 OCHOBHbIEe NOHATUS 3 B 3 2 8
XUMUU
2 Meprognyeckunin 3akoH u 4 B 0 > 6

CTpOoEeHne atomMa

Xnmmyeckas cBs3b
1 BaNIEHTHOCTb

OCHOBbI XMMUY€ECKOM

4 KMHETUKN U XUMUYECKOWN 6 - 3 5 14
TEPMOANHAMUKM

5 PactBopbl 1 peakuum 8 _ 4 3 15

B BOAHbIX pacTBopax

OkucnntenbHo-

6 BOCCTaAHOBUTESbHbIE 4 — 3 2 9

npoLiecchl
7 KomnnekcHble > _ 0 > 4
CoeINHEeH s

OCHOBbI XMUK

8 3MEeMEHTOB 4 B 3 3 10

WToro: 34 - 16 22 72

14. MeToanyeckme ykasaHus ansi ooy4aroLmxcsi N0 0OCBOEHUIO AUCLUNIIUHDbI

BHeayautopHasa camoctosTenbHasa pabota CTy4eHTOB COCTOUT B NMOArOTOBKE K NEKLMAM
N nabopaTopHbIM 3aHATUAM, U3YYEHUN COOTBETCTBYHOLUMX YYEOHMKOB M y4ebHbIX nocobun,
METOAMYECKUX U CNPABOYHbIX U30aHUN. M3ydeHne B pamkax NnporpaMmmbl Kypca Tem n npobnem,
He BbIHOCMMbIX Ha nekumn. CamocToATenbHOe pelleHre 3agay no COOTBETCTBYOLWMM TEMaM.

JTaBopaTopHbI NpPaKTUKYM MAET napannenbHo C NeKuMaMu, rae CTyAeHTbl npuobpeTatoT
TeopeTunyeckme 3HaHusA. Takum obpa3om, HeKoTopbIM pasgenam (Hanpumep, pasgen « OCHOBbI
XUMUYECKOW  KMHETMKW») Ha NeKkumnm yaensieTcad HEMHOro BpeMEeHW, a OCHOBHble
3aKOHOMEPHOCTU CTYOEHTbl U3y4atoT B XOAEe XMMMUYECKOro npakTukyma. [JocTaToyHO GOonbLuoi
pasgen «XvMnst aNeMeHTOB» U3y4YaeTcs B paMKax NpakTUKyma 1 CTygeHTamMmn caMoCTOATENbHO,
T.K. OOBbEM IEKUMOHHOrO0 Kypca O4YeHb Marn, 4YTobbl paccMOTpeTb [aXe OCHOBblI XMMUU
3N1eMEeHTOB W UX coeduHeHun. B 3ToM 4Yactu kKypca ocoboe BHUMaHWe yaensetcs
CaMOCTOATENbHON paboTe CcTyaeHTa C y4yebHMKOM UM  MeToguMyeckummn nocobusamu. [ns
CaMOCTOATENbHON npopaboTkMm M MNOArOTOBKM K Kaxaow nabopaTtopHon pabote wumeetca
nepeyeHb TeM 4118 NOATOTOBKM U KOHTPOSbHbIX BOMPOCOB.

Mo pe3ynbTatam BbINONHEHMS TabopaTopHbIX paboT CTyAEeHTbI B CneLmansHOM XypHane
nogpobHo onucbiBaldT xo4 paboTbl M CaMOCTOATENbHO [AenalwT BblBOAbl Ha OCHOBE
Habnogaembix siBNEeHWA. OTOT XypHan npoBepsieTca npenogasatenemMm, a 3aTem CTYAeHTbl
YCTHO OTYUTBIBAIOTCA Ha NpeaMeT OCBOEHMS MaTepuana gaHHon nabopatopHon paboTel — Ans



3TOro NpeaycMOTPEHbI 3aHSATUS!, BO BPEMS KOTOPbIX MPOUCXOAUT 3alumTa, NPUYEM OHA MOXKET
npoMcxoamTb Kak B Buae vHOMBMAyanbHoW Oecedbl, Tak U B BUOE PELUEHUSI NPaKTUYECKMX
3agau.

15. lMepeyeHb OCHOBHOM W [OMNONMHUTENbLHOW nUTepaTypbl, PECyYypCcCOB WHTEpPHeT,

Heob6XoAUMBbIX ANSi OCBOEHUA AUCLUNIIUHBI (cnucok numepamypsbi oghopmissiemces 8 coomeemcemeauu
¢ mpebosarusimu FTOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex 8udo8 UCMOYHUKO8)
a) OCHOBHag nuteparypa:

Ne n/n McTouHuK

1 Yranm A. A. Obwas n HeopraHudeckasa xmMmus : y4eb. Ans cTyq. By30B, 00y4y. N0 HaMpaBneHuo 1

) cneumnansHocTn "Xumus" / A. A. Yran. — U3a. 5-e, ctep. — Mockea : Bbiclwas wkona, 2007. — 526 c.

MuHka H. 1. 3agaum n ynpaxHeHust no obwen xumum / H. J1. FnuHka — Mockea : UHTerpan-Mpecc, 2007. —
240 c.

2.

6) gononHuTenbHasa nuTeparypa:

Ne n/n NcTOYHMK

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

nuHka H. J1. O6was xumusa / H. J1. TnuHka, nog pea. A. V. EpmakoBa. — Mocksa : UHTerpan-lMpecc, 2005.

4,
— 728 c.

5 KapanetbsHuy M. X. O6was n HeopraHunyeckas xumusi / M. X. KapaneTtbsiHu, C. U. OpakuH. — Xumuns, 1994,

) — 592 c.

6. puHByA H. Xumunsa anemenToB : B 2 1./ H. MpuHeyA, A. SpHwo. — Mockea : BUHOM. J1a6. 3Hanui, 2008.
MpakTnkym no obLuen n HeopraHM4EeCKon xumum : YdebHoe nocobue ansa ctyq. HeXMM. cneunanbHocTemn

7. By3oB / J1. C. l'yseri u gp. ; Noga peq. C. ®. lyHaesa. — Mocksa : 3g-8o MockoBcKkoro yHMBepcuteTa,
2000.-86 ¢
JinguH P. A. Xumnyeckune cBocTBa HEOpraHMYeckux BeLLecTB: y4ebHoe nocobue ang By3os. / P. A.

8. Inaumn, B. A. Monouko, J1. J1. AHgpeeBa; nog pea. P. A. NlnguHa. — 4-e n3g., ctep. — Mockea : KonocC,
2003. — 480 c.

9 Hekpacos b. B. OcHoBbl 06wwert xumum : B 2 T. / B. B. Hekpacos. — 4-e uag., ctep. — CaHkr-lNeTtepbypr :

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

B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunaneHblie pecypebl MHTEPHET)*:

Ne n/n Pecypc

17. https://www.lib.vsu.ru/ - cainT 3oHanbHown HayuHon bubnunotekm BopoHEXCKOro rocyaapCTBEHHOMO
YHMBEpCcUTeTa

18. http://www.school.edu.ru/default.asp Poccuicknii o6pasoBaTtenbHbIi nopTan

19. http://xumuk.ru/ Cant o xumun. CnpaBoyHas nHdopmaumsi, yHeOHUKN, 3NEKTPOHHbIE NPUIOXEHNUSI

20. http://www.chem.msu.su/rus/elibrary/ SnekTpoHHas 6ubnuoTteka y4ebHbIX MaTtepmanos Mo XMMmm

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUss ANsl CaMOCTOATENIbLHOW paboTbl
(yyebHO-memoduydeckue pekomeHOauuu, nocobus, 3adayHuku, Memoduyeckue yKa3aHusi MO 8bIMOMTHeHUIO
npakmu4yeckux (KOHmMporsbHbIX), Kypcoabix pabom u 0p.)

Ne n/n NCTOYHKK

XMN4ecKknin NpakTUKyM [SneKTPOHHBIN pecypc] : Ansa cTyA. Hanpasnexwus noarotosku 140800 - AgepHble
dusmka n TexHonornn : y4ebHo-meToamnyeckoe nocobue : [onsa ctyg. 1 k. pus. dpak. AHEBHOro oTA-HUA] /
1. BopoHex. roc. yH-T ; cocT.: N. A. MutToBa, E. B. TomnHa, b. B. CnagkoneBueB. — SNeKTPOH. TEKCTOBbIE
AaH. — BopoHex : Magatenbcko-nonurpadumyeckuii LeHTp BopoHeXCKoro rocyiapcTBEHHOro
yHuBepcuteTa, 2013.

CTexvomeTpuyeckue 3akoHbl xumun / BopoHex. roc. yH-T. Kad. HeopraH. xumuu; cocT. : B. P.
MwecTanyuk, E. B. TomuHa, B. @. KoctptokoB. — BopoHex : BI'Y, 2003. — 54 c.

17. OGOpas3oBaTesfibHble TEXHOJNIOMMU, MUCNONb3yeMble Npu peanusauum y4ebHOM
OUCLUMNIINHBbI, BKNOYasi AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHue):

Mpn peanusaumm ANCUNNNNHBI WUCMOMb3YKOTCHA pPasfuyHble TUMbl NEKUUN — BBOAOHbIE TEKLMM,
WH(OPMaLIMOHHbIE MEKUMK, MO OTAEeNbHbIM TeMaM — 0630pHble. Ha nabopaTopHbIX 3aHATUSX:
BblNONHeHWe nabopaTopHblx paboT, ux 3awuTa. Tekylaa aTrectauusa ocyllecTsnseTca B opme
KOHTPOINbHbIX pabor, NPOMeXyTovHas - no KUM. NcnonbsyeTtcs AYMK
https://edu.vsu.ru/course/view.php?id=11905


https://www.lib.vsu.ru/
http://www.school.edu.ru/default.asp
http://xumuk.ru/
http://www.chem.msu.su/rus/elibrary/

18. MaTtepnanbHO-TeXHU4YecKoe obecnevyeHme AUCLUNIINHbBI:

- MynbTumeguiiHoe obopyaoBaHue Angd nokasa npe3eHTauum — NPOeKTop, HOYTOYK, 3KpaH;

- YyebBHas, cnpaBoYHasa n metogudeckasa nureparypa.

- JlaBopatopusa xmmmyeckoro npaktukyma 352, B TOM 4YMCrie aHanuTUYeckme M TexXHU4eckune
BECbI, CyLUNSTbHBIN LWKad, ra3oBble ropeskn, XuMmuyeckas nocyaa, peaktmsebl U p.;

- YyebHas, cnpaBoYHasa n meToaudeckas nutepartypa.

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyLI.I,eVI n HpOME)KyTO‘-IHOI7I aTTrecTtauumn

MopsiAoK OLEeHKM 0CBOEHMS obyvatowmnmmncs y4ebHoro matepumana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HavmeHoBaHue NHavkaTop(bl
I"I\}I%I pasqena ANCLMNNHLI K?_:\l’,'l';‘(a;;a” ﬂ,(ﬂ)TM)Kel-II)lEIﬂ) OueHouHble cpescTBa
(mogyns) KOMMOeTeHUMN
OCHOBHbIE MOHATUS OrlK-1.1; YCTHBIN onpoc
1. XUMUK OrnkK-1 OnkK-1.2; JlabopatopHas pabota Ne 1
OlK-1.3
Meprogunyecknin 3aKoH n OrlK-1.1; YCTHBIN onpoc
2. CTpOEeHne atoma OnkK-1 OrK-1.2;
Ol1K-1.3
Xnmunyeckas cBsA3b OrlK-1.1; YCTHBIN onpoc
3. W BaneHTHOCTb OrK-1 OrK-1.2;
OlK-1.3
OCHOBbI XMMUYECKOM OrlK-1.1; YCTHBIN onpoc
4. | KMHETUKM N XMMUYECKOW OrnK-1 OnK-1.2; JlTabopatopHas pabota Ne 2
TEPMOANHAMUKMN OMNK-1.3
PacTtBopbl 1 peakummn OrlK-1.1; YCTHBIN onpoc
5. B BOAHbIX pacTBopax OrlK-1 OrlK-1.2; JTabopaTopHble paboTbl Ne 3 n Ne4
Ol1K-1.3
OkucnurensHo- OrliK-1.1; YCTHbIN onpoc
6. BOCCTaHOBUTENbHbIE OrliK-1 OrliK-1.2; JlabopatopHasa pabota Ne 5
npouecchl Ol1K-1.3
KomnnekcHble OrliK-1.1; YCTHbIN onpoc
7. coefiHeHus OrliK-1 OrlK-1.2;
OrK-1.3
OcHoBbI XMMnn OrlK-1.1; YCTHBIN onpoc
8. 3MIEMEHTOB OrlnK-1 OnK-1.2; JTabopatopHas paboTta Ne 6
OrK-1.3
lMpomexyToyHas aTTecTauus
lNepeyeHb soripocos
dopmMa KOHTPONs — 9K3aMeH

20 TunoBble OLEHOYHbIe cpeAcTBAa U MeToAMYECKUMEe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywMin KOHTPOIb YyCNEeBaemMocCTun

KoHTponb ycneBaemocTu Mo AUCUUMNIIMHE OCYLLECTBNAETCS C MOMOLLBIO CreayoLWmX OLEHOYHbIX
CpencTs:
JlabopamopHasi paboma

OnucaHue TexHonormm npoBeaeHns

CtyneHTam 3apaHee AaéTtca 3agaHue NOAroTOBUTLCA K BbIMOMHEHNO nabopaTtopHom paboThl,
npeaBapuTENbHO NpoYnTaB xo4 paboTbl. Ha 3aHaTUM nepes Havyanom BbiNoAHEHMs paboThbl
obcyxaatTcs KoYeBble MOMEHTbI, pa3bupatoTcst HENOHATHbIE CTYAEHTaM BONpoChl, 0co00e BHUMaHWE



yaensetca TexHuke 6e3onacHocTn. PaboTbl BbINONHAKTCS B rpynnax no 2-3 yenoseka. Ogopmnexve un
npeacTaBneHne pe3ynbTaToB OCYLLECTBNSETCA B COOTBETCTBMM C TpeboBaHMAMU, NPUBEOEHHbIX B
y4yebHO-MeToaNYECKOM NOCOOMM.

TpeboBaHUS K BbINOMHEHWNIO 3a4aHMIA (MK LWKanbl U KPUTEPUM OLIEHMBAHUS)

3awmta nabopaTopHon paboTbl NPOBOANTCS B Npouecce 6ecenbl co cTyaeHToMm. B Havane
npoBepsAeTCst NPaBUIbHOCTb 0hOPMNEHNsT paboTbl, POPMYNMPOBaHMS BbIBOAOB. 3aTEM NPOUCXOANT
ONpOC, BKITHOYAKOLWMIN BONPOCHI O X0A4€e BbINOSHEHUSA paboThl, NOMyYEHHbIX pe3ynbTaTax, a Takke
KOHTPOIbHbIE BOMPOChHI K KaXaon paboTe.

KonmponbHas paboma

OnuncaHne TexHonormm nposeneHuA

3annaHnpoBaHO TPW MUCbMEHHBIX KOHTPOSbHbIX PaboTbl. Ha BbINONHEHNE KOHTPONLHOW PaGoThI
ctyneHtam paetcs 45 nnm 60 MuHyT. [na npoBefeHust pacyéToB CTYAEHT MOXET Monb30oBaTbCs
HenporpaMMMpyeMbIM KanbKynsaTOpoM, CpaBOYHUKaMM TepMoauHaMUYecknx sennynH, Meproanyeckon
cucteMon xmmudecknx anemeHtoB [.M. MeHgeneesa, Tabnuuein pacTBOPUMOCTM HEOPraHUYECKUX
BeLLeCTB.

KoHTponbHas paboTa Ne1. lNepeyeHb TeopeTU4eckmx BONpPOCOB A5 NOArOTOBKM
OCHOBbI TEPMOANHAMUKN Y XMMUYECKON KMHETUKM

Paanuuuna B nogxogax Mexany KMHETUKON U TepMoauHaMukon. MNpeameT XMMUYECKON KUHETUKU.
CKOpOCTb XMMUYeCcKon peakumn. [oMo- 1 reTeporeHHble peakumn. PakTopbl, onpeaensioLmne CKopocTb
XUMMYECKON peakumn. 3akoH AencTeylowmx macc. KoHcTaHTa ckopocTu. BnudHme Temnepartypbl Ha
CKOPOCTb Xumuuyeckonm peakumn. [paBuno Baut-F'odda. 3SHeprua aktmBaumm. O6patvmble U
HeobpaTMMble XumMudeckme npouecchbl. [MoHATME XMMUYECKOro paBHOBecUSA. WICTMHHOE K NOXHOe
paBHoBecue. KoHcTaHTa pasHoBecusi. [NpuHuun Jle Watenbe—-bpayHa. ®aktopbl, Bnvsiowume Ha
cMmelleHne paBHoBecuid. MNMoHATME KaTanuaa, NpuMepbl KaTanm3aTopos

MpeomeT TepmoavHamukn. Bugbl cuctem —  OTKpbITble, 3aKpbiThle, WU30SIMPOBAHHbIE.
TepmoanHammnyeckne pyHKUMN. BHYTPEHHAS aHeprus u aHTanbnus. NepBoe Hayano TepMoAnHaAMUKN,
ero pasnuyHble opMynupoBkU. Tepmoxumudeckme ypaBHeHusi. 3akoH [ecca n crneacTBus U3 HeEro.
CtanpapTHasa TennoTa obpasoBaHund BelecTBa. [ToHATUE CTaHOAPTHOIrO COCTOSAHUS.

MpuHUMN BepTno u rpaHuubl ero NPUMEHNMOCTU. DHTponNus. BTopoe Havano TepmogMHaMUKK.
M3mMeHeHne aHTPONUM Npu N3MEHEHNN arperaTHbiX COCTOSIHUN, peakLuMsix B ra3oBon gase.

KpuTepun npoTekaHnss XMMUYECKNX peakunin B pasfnndHbiX cuctemax. OHeprus mbbca. CeaAsb
Mexay nsmeHeHnem aHeprmum 'mb6ca n KOHCTaHTOW paBHOBECKS.

KoHTponbHas paboTa paccyntaHa Ha 40 MUHYT. BuneT KOHTPOnbHOW paboThbl BKMOYaeT:

1. OANH TeopeTNYECKMIn BONPoC (M3 NepeyHsl, NPUBEAEHHOTO BbiLle);

2. 3aga4y Ha pac4yéT TennoBbIX 3dEKTOB UM nameHeHne ceobogHom aHeprum Mmb6ca;

3. 3agady Ha CMeLLleHne XMMWUYECKOro paBHOBeCUsi (Mcronb3oBaHue npuHuuna Jle LWaTenve-
BpayHa)

4. BOMPOC MO XMMWYECKOW HOMEHKNAType — HanmcaHue copMysi Mo Ha3BaHWIO KU obpaTtHas
3agjava

5. 3agaHve Ha HanMcaHue 3NeKTPOHHOM KOHMUrypauum atoMoB ABYX XMMUYECKUX SIEMEHTOB

Mpumep BapmaHTa 3agaHus Anst KOHTPOribHOW paboTbl Ne 1
1. CKOpPOCTb XMMWYECKOW peakuun. [oMOo- 1 reteporeHHble peakumn. PakTopbl, BAMAIOWNE Ha
CKOPOCTb XMMUYECKOWN peakLmu.

2. Bbluncnute 3HaueHne AHS, ans peakuum
FeO(k.) + CO(r.) = Fe(k.) + COx(r.)
3. B kakom HanpaBneHun cMecTUTCS paBHOBECUE XMMUYECKOWN peakumn
2CO(r.) + Oo(r.) —— 2CO(r.), AH°= —566 kx

a) npyv MOHWKEeHUW TemnepaTtypbl? 6) NpuM yBenMYEeHWM [aBreHua? B) NpU  yBENUYEHUU
KOHLEeHTpauun okcuga yrnepoga (11)?



4. Hasosute coeaunHeHus: NiO, CO;, Fe(OH).Cl, CaHPO,

Hanmwute dopmynbl cregyrowmx coeguHeHun: okcug Mblwbska (111), xnoposogopoaHas
Kncnota, gurngpokcobpommg antoMmnHnS

5. Hanuwunte anekTpoHHbIe KOHUrypaumm atoMoB KPEMHUSA N LIMPKOHUS.

KoHTponbHasa pabota Ne2. PacyéTHble 3agayun. Peakuuu MoHHoOro obmeHa. [maponus conen.
OKMCNUTENBbHO-BOCCTAHOBUTENBHLIE PEAKLINU.

Mpumep BapuaHTa 3agaHUs Anst KOHTPONbHON paboTbl Ne 2

1. Mpmn 17 °C HeKOTOpOE KONMNYECTBO rasa 3aHmMmaeT o6bém 580 mn. Kakon o6bEM 3aMMET 3TO
e konn4yectBo rasa npm 100 °C, ecnu gaBneHne ero octaHeTcst HEM3MEHHbIM?

2. Hangute dopmMyny AekaHOBOW KUCMOThI, cogepxallen (no macce) 69,8% yrnepoga, 18,6%
kncrnopoga n 11,6% Bogopoga, 3Hasi, YTo NNOTHOCTb €€ NapoB Mo Bogopoay pasHa 86.

3. CocTaBbTe ypaBHEHMS peakumn (Tam, rge 370 BO3MOXHO) M HaNULIMTE UX B MOMEKYNSPHON U
WOHHOW (MOMHOM N COKpaLLEHHON) dhopMax:

K2CO3 + H2S0Oq4
Na,SO,4 + BaCl,
CaCOs3 + PbS =
4. N3 conen — AlSs, KNOs, ZnSO4 — Bbibepute Ty, KOTOpass noaBepraetcs rMaponuay no
KaTUOHY, U HanuLINTE ypaBHEHWE rMaponmia (B MONEKYNSPHOM U MoHHOM dopmax), onpegenurte pH
cpeabl (Ka4eCTBEHHO — KMUcnas, HemTpanbHas, WenovHas, pH >, <unn =7).
5. PacctaBbTe kK0a(hdMuneHTbl (METOAOM 3NEKTPOHHOro HGanaHca unn MeToaoM Nonypeakuunn),
onpegennte oKUCNuTernb, BoccTaHoBuTensb 1 Tun OBP:
HCIO4 + SO; + H20 = H,SO,4 + HCI
6. Hannwute dopmynbl crnegyowmx coeguHeHun: okcup yrnepoga (1V), xnoposogopogHas
(consHasn) kucnota, rmapokena kansums (1), xnopua maruus (11).

KoHTponbHas pabota Ne3. [uarHoctuyeckas paboTa no utoram nsy4eHus ANCLMNIvHBI

MNpumepsbl 3agaHnin — cm. n. 20.3

20.2 NpomexyToyHasa aTrectauusi

lMpomexyToyHas aTTectaumss N0  AUCUMMIMHE OCYLLECTBAAETCA C MOMOLUbK  CnegytoLwmx
OLEHOYHbIX CPeaCTB:

CobecedosaHue o bunemam K 3k3aMeHy

BO3MOXHO nony4YeHMe OLEHKM «OT/IMMHO» W «XOPOLUO» aBTOMATOM MNpPWU  BbINONIHEHWUM
crneayoLmxX yCroBUiA:

1) BbInonHeHbl, 0hopMIeHbI 1 3alUMLLEHbl BCe 3annaHnpoBaHHble nabopaTtopHble paboTbl;

2) HanncaHbl Tpu KOHTPOSbHblE paboTbl HA NONOXUTENBHYHO OUEHKY. OUEeHKa «OTIIMYHO» MOXET
ObITb BbICTaBNEHa, ecnu cpegHun 6ann no Tpém KOHTPOrbHbIM paboTam Bbiwe 4,5. OueHka «XopoLLo»
MOXeT ObITb BbICTaBfneHa, ecnn cpegHui Gann no TPEM KOHTPOSbHbIM paboTaMm HaxoguTcs B
nHTepBane 4 — 4,4.

lMepeveHb BONPOCOB K 3K3ameHy 1 nopsaok popmuposaHms KUM

1. OCHOBHblE MOHATUS XUMWUW: aTtoOM, MOJIEeKyna, 3MEeMEHT, MPOCTOe W CMOXHOEe BeLLeCcTBO.
AnnoTponusa n NonIMMopdu3sm.

2. CTexumomeTpunyeckne 3akoHbl XMMUn (3aKoH COXpPaHEHMS AHEPrM U Maccbl. 3aKOH NOCTOSIHCTBA
cocCTaBa W rpaHuubl ero NpUMeHeHns. 3akoH KpaTHbIX OTHOLIEHUIN. 3aKOH O6GBEMHbBIX OTHOLLEHMW.
3aKoH 3KBMBANEHTOB.)

3. [lepuogudecknin 3akoH, 3Tanbl pPas3BUTUS, COBpPEMEHHas dopmynunpoka. CoBpemMeHHoe
NOHMMaHue NPUPOAbI NEPUOANYECKOrO 3aKoHa. [pUYnHBI NepUoaNYHOCTM.

4. PaHHMe mogenu cTpoeHust atoma — TomcoHa u Pesepdopaa, nx HegoctaTku. [Noctynatel bopa.
OCHOBHbIE NPUHLMMbLI KBAHTOBOW MEXaHWUKMW.

5. ATOMHble opbutanu, kBaHTOBble u4ucrna. [puHUMN HauMeHbLlen 3Hepruu, npuHuun aynw,
npaswuno Nynaa, npasuna KnevykoBckoro



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,
25.
26.
27.
28.
29.

30.
31.

N =

Nogkw

Pagnycbl atomoB u wnoHoB. Opb6utanbHble ¥ 3ddekTMBHble paguycbl. WNOHW3aUMOHHbIE
noteHumanbl M CPOACTBO K OMEKTPOHY, WX W3MEeHeHWe no nepuvogaMm W rpynnam.
ONeKTpooTPULATENBbHOCTD 3IEMEHTOB.
Buabl xumudeckon cBAsn. KoBaneHTHad, WOHHas, MeTannudeckad cBa3b. OCHOBHbIE
XapaKTepPUCTUKN CBA3W — HEPrUs, ANINMHA, NONSAPHOCTb.
KoBaneHTHass CBSAA3b M €€ OCHOBHbIE XapaKTEPUCTUKN. [OHOPHO-aKUENTOPHbIN MEeXaHU3M
o6pasoBaHua cBa3n. 'Mbpuamsaumnsa atoMHbIX opbuTanen.
BooopoaHble M BaHOepBaanbCOBbl CBA3W. 3aBMCUMMOCTb CBOWCTB BeLecTB OT npupoabl
XUMNYECKOWN CBA3MU B HUX.
BHYTpeHHsS 3Heprua u sHTanbnud. lNepsoe Havyano tepmognHaMuki. 3akoH 'ecca n cneacTeus
N3 Hero.
OHTponuA. BTopoe Havano TepmoanHamukn. KpuTepun NpoTeKaHUs XMMWYECKUX peakunin B
pa3nuyHbIx cuctemax. CeoboaHast aHeprus [mMb6ca.
Xnmudeckaa knHetuka. CKOpPOCTb Xxumuyeckon peakumn. KoHcTaHTa ckopoctu. [omo- m
reteporeHHble peakumm. PakTopbl, BAUSIOLNE HA CKOPOCTb XMMUYECKOWN peakuumn.
BrnnsiHme TemnepaTtypbl Ha CKOPOCTb XMmudeckon peakumu. NpaBuno BaHTt-Moddba. IHeprus
aKTMBauumn.
MoHaTMe xmmmnyeckoro pasHoBecusi. KoHcTaHTa pasHoBecus. lMpuHumn e Watense—BpayHa.
dakTopbl, BNUSIOLWKNE HA CMELLIEHNe XMMUYECKOro paBHOBECUS
Kupokoe coctosiHue. PacTtBopbl. [loHATUS  «pacTBOp», «pPacTBOPUTENbY», «PacCTBOPEHHOE
BeLEeCcTBOY. PacTBOPUMOCTb 1 (DaKTOpbI, BMAIOLWNE Ha Hee.
Cnocobbl BblpaXXeHNS KOHLLEHTpauun pacTBOpOB: MaccoBas AoNd, MOMSIPHOCTb, HOPMarbHOCTb,
MOSANbHOCTb, MONSAPHas 4ONS.
KonnuratneBHble CBOMCTBa pacTBOPOB: 3akoH Paynsa, kpuockonus mn abynnuockonusa. fAsneHue
ocmoca.
O6MeHHble peakuumn mexay noHamm B pacteope. O6Lwme ycrnoBms NpoTeKaHUs peakuum obmeHa
B pacTBopax. VloHHble ypaBHEHNUS.
CunbHble n cnabble anektponuTbl. CTeneHb Aauccoumauumn anektponutoB. KoHcTaHTa
anccoumaummn. akTopbl, BMAIOLWME HA BENNYMHY KOHCTaHTbI AUCCoLMaunm.
OCHOBHble TEOpUM KMUCMOT U OCHOBaHWW. [Ouccoumaumsa Bogbl. MloHHOe npou3BedeHve BOAbl.
BogopoaHbi nokasaTenb.
Mmoponuns conen. MonekynsipHble U MOHHbIE ypaBHEHMST rmaponnsa conen. CteneHb rmaponunsa
1 doakTopbl, BAUSAKOLWME HA HEE
CteneHb okmcneHnda. OKUCIUTENbHO-BOCCTAaHOBUTESbHbIE peaKkLumu, UX TUMbI.
OKMCNUTENBbHO-BOCCTAHOBUTENbHBIM NoTeHunan. CtaHaapTHble pedoKc-noTeHumansl U cnocobbl
nx onpegenenus. BogopoaHbi anekTpod. ONeKTPOXUMUYECKUIA P HANpsKeHUA MeTanos.
Onektponu3. VIHepTHble U aKTMBHble anekTpoabl. Cxembl MPOLIECCOB Ha 3nekTpogax npu
3MEKTPONIM3e pacniaBoB M BOOHbIX PaCTBOPOB.
OCHOBHble MOMOXEHMA KOOPAMHAUMOHHOW Teopun BepHepa: LeHTpanbHbI aTOM, BHELIHSS U
BHYTPEHHASA chbepa, KoopaMHaUNoHHOE Yncno. HomeHknaTypa KoopAMHAaUNOHHBIX COEAMHEHWIA.
TunuyHble komnnekcoobpasoBaTtenn wn nuraHgbl. KOHCTaHTa yCTOMYMBOCTM  KOMMIIEKCHOrO
coeavHeHusa. PakTopbl, BANGIOLWME HA MPOYHOCTb KOMMMEKCHbIX COeANHEHW.
HemeTannel, ux nonoxeHue B lNepmnogudeckon cucrteme, obias xapakTepucTuka. [anoreHbi.
XanbKoreHbl.
MeTtannbl B lNMepnognyeckon cnucteme. OCoOBEHHOCTM METanNNIMYEeCcCKon CBA3N N ee BIMSHME Ha
dusnyeckne ceorictea metannos. ObLime cBoNCTBa MeTanmnos..
O6wasn xapakrepuctuka metannos IA u IIA rpynn lNMeprogmyeckon cuctemsi.
BaxHenwue p-metannbl. ANOMUHWIA, OFI0BO, CBMHELL, NX XMMUYECKNE CBONCTBA.
O6wasn xapakrepucTtuka d-aneMeHToB

3adayu:
PacuéTbl c ucrnonb3oBaHnem 3akoHa ABoragpo
HaxoxageHne cdbopmyn BellecTsa (Ha OCHOBaAHUM MPOLIEHTHOrO CoaepKaHus N1EMEHTOB,
OTHOCUTENBHOWN NAOTHOCTM NapOB)
BbluncrneHus ¢ ncnonb3oBaHveM ypaBHeHna MeHgeneesa-KnanenpoHa
PacuéTbl ¢ Ucnonb3oBaHNEM 3KBMBAIEHTHbLIX Macc
PacuéTt TennoBoro achdpekrta XMumMmyeckux peakumi n ceobogHon aHeprmum M'mboécea;
Cnocobbl BbIpaXXeHUS KOHLEHTpaL MM pacTBOPOB
Pac4éTbl N0 XMMNYECKUM YpPaBHEHUAM



Kaxabin KM cogepxuT 2 TeopeTuyecknux Bonpoca U3 pasHbiX pasfgenos nporpaMmmbl U ogHy 3ajady.

OnucaHue TexHonormm nposefeHns

Ha nogroToBKy nucbmeHHoro otseta Ha Boripockl KMM (Ha nuctax oteBetoB) Aaértcs 60 MUHYT,
nocne 3TOro nposoauTcs yctHas Becepa. [ns npoBedeHUs pacyEToB CTYAEHT MOXET MoNib30BaTbCs
HenporpaMMmpyembiM KanbKynsaTopoMm, CrpaBoOYHUKaMM TEPMOAMHAMUYECKMX BENUYNH, [Neprnoanyeckon
cuctemMon xmmmyeckux anemeHtoB .M. MeHgeneesa, Tabnuuen pacTBOPUMOCTM HeOpraHWYecKmx
BELLECTB.

TpeboBaHUSA K BbIMONHEHWIO 3a4aHWUIA, LIKanbl U KpUTEPUU OLLEHUBAHUA

[ns oueHnBaHuA pesdynbTaToB 0ByYeHNs Ha 3K3aMmeHe UCMOrb3YTCA crieqyloLme nokasaTenu:
1) 3HaHWe y4yebHOro matepuana u BrnageHve noHATUNHBIM annapaToM obLLen 1 HEOPraHUYECKON XUMUK:
OCHOBHbIX TEOPETUYECKUX MONOXEHUN N PYyHOAMEHTANbHbIX 3aKOHOB XUMUU;
2) yMeHne CBA3bIBaTb TEOPUIO C NPAKTUKOWN;
3) ymMeHve npuMeHATb TeopeTuyeckMe 3HaHuA AONA peleHus npakTudecknx 3agad (06bsACHUTH
Habnogaemble Npy BbINOMHEHUN SKCNEPUMEHTA ABMEHNS HA OCHOBAHUW NOMNYYEHHbIX 3HAHUN);
4) ymeHne UnncTpmpoBaTb OTBET NpuMepamu, aktamu;
5) BnageHue cnocobamu pelleHus TUMOoBLIX 3a4a4 Mo ooLWwen Xmmmu;



[na oueHuBaHUS pe3ynbTaToB OOy4YeHMsl Ha 3k3aMeHe ucronb3yetcs 4-6annbHas wana:
«OTIIMYHOY», «XOPOLLOY, «YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLeHWBaHWUSI pe3ynbTaTtoB 0by4YeHusl.

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cchopmupoBaH LLikana oueHokK
HOCTU
KOMNEeTeHUNn

Obyyarowutics 8 nonHoU mepe sriadeem meopemuyecKumu ocHogamu | [loebileHHbIl OmnuyHo
u MOHAMUUHBIM annapamom oucyunuHkl, criocobeH ypOBEHb
unlocmpuposames  omeem  ripumepamu, akmamu, PUMEHSIMb
meopemuyeckue 3HaHus 0515 peweHus 3aday o obwel xumuu
Obyyarowutics enadeem meopemu4yecKkumu OCHOo8aMUu u Gasosbiti Xopowio
MOHAMUUHBIM ~ annapamom OucyuniuHbl, 0oryckaem 0moesibHbIe ypOBEHb
owubKu U HemoyHoCcmu [pU U3JIOXEeHUU OCHOBHbLIX meopuli U
rnonoxeHuli xumuu, Ooryckaem pacyémHbie OwubKu rpu peweHuu
3adayu
Obyuvarowutica enadeem 4acmu4yHO MeopemuyYecKUMU OCHO8aMu lMopozoeniti Yoosnemsopu-
AucyunnuHel, hpazmeHmapHoO criocobeH ornucames CywHOCMb MO20 YpPO8EHb mesibHO
UsIu UHOZ0 rOTOXEHUS XUuMuu, 3ampyOHsemcs pewums 3adayy.
Obyuyarowutica OeMOHCmMpupyem Ompbi8OYHbIE, hpazMeHmapHble - Heydosnemsopu-
3HaHus, doryckaem 2pybbie owubKu rnpu omeeme. meJsibHO

20.3 ®oHA oUueHOYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMMNETEHLUUNA CTYAEHTOB, peKOMEeHAYeMbIN
OnA npoBeAeHUs ANarHoCcTU4ecknx pabor

Mpumepbl 3agaHnii (NpaBuIbHbIE OTBETbI BblAENEHbI XXMPHBLIM LPUTOM)
MonHbI GaHk TECTOBBLIX 3a4aHUIN HAXOAUTCSA B TPEHUPOBOYHOM TECTE B ONEKTPOHHOM
yHuBepcutete BI'Y B kypce «Xummns - AduTx» https://edu.vsu.ru/course/view.php?id=11905

OlK-1 Cnoco6eH ncnonb3oBaTb 6a30Bble 3HAHMA €CTECTBEHHOHaYYHbIX AUCLMNIVH B
npocpeccMoHanbLHOW AeATeNnbHOCTU, MPUMEHATb MeToAbl MaTeMaTU4YeCKOro aHanmsa m
MoZAenupoBaHuns, TEOPETUYECKOro U 3KCNepUMEeHTarbHOro uccrnegoBaHus

1) 3aKkpbITble 3agaHug (TECTOBbIE, CPEeaHUN YPOBEHb CIIOXHOCTHN):

1. Kak nameHsoTCa MeTannmyeckme CBOMCTBa B psay anemMeHToB Li — Na — K - Cs:
a) ocnabesatoT

0) ycunuBarorca

B) HE N3MEHSIOTCA

) NBMEHSATCA HEMOHOTOHHO

2. Kputepuem camonpomnsBOSIbHOCTU NPOTEKaHUSA XUMUYECKON peaKkLmn B OTKPbITON
cucTeme sIBNAETCA:

a) YMeHbLUEHne aHTponun S

6) oTpuuaTenbHoe 3Ha4YeHne cBoboaHon aHeprum MN'mboca AG

B) BblAeneHne TennoThbl B pe3ynbTate NPOTEKaHNS XMMNYECKON peakuun

) UBMEHeHMe arperaTtHoOro COCTOSIHUSI peareHToB

3) B paay xumunyeckux anemeHToB Li — Be — B — C aToMHbIN paguyc:
a) yBennynBaeTcs

6) cHayana yBenuuMsaeTcs, 3aTeM YMeHbLLIAETCA

B) HEe n3MeHsieTcs

r) ymeHbliaeTtcs

4) AneKkTpoHHas KoHdUrypaumusa 1s?2s22p°3s? oTBevaeT XMMMYECKOMY 3NIEMEHTY:
a) 6apuio
6) 6epunnuio


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

B) MarHuio
A) HaTpuo

5) Cmewanu paBHble 06bembl H, u Cl,. Kak uameHutcs o6tem cmecu nocne npotekaHus

peakuuum:

5s%5p*.

3d%4s?,

a) He U3MEeHUTCH
6) yBenuuutca B ABa pasa
B) YMEHbLUNTCA B [iBa pasa

6) OTHocUTeNnbHasA NNOTHOCTL Xflopa No BO3AyXy paBHa:
a)5,5

6) 3,0

B) 2,44

) MOXXHO OnpeaennuTb TONbKO OMbITHBIM MNyTEM

7) 3 npeanoxeHHOro nepeyvHs BelwecTB BbibepuTte hopmyny cpegHen conu:
a) AIPO,

6) (CuOH).CO3

B) Ba(OH):

) H2SO4

8) U3 yka3zaHHbIX HMXe rMAPOKCUAO0B He MOXEeT 06pa3oBbIBaTb OCHOBHbLIE CONU:
a) Cu(OH);

6) Ba(OH).

B) KOH

r) Al(OH)s

9) Cpeaun npuBeAeHHbIX HUXe 3NEKTPOHHbIX KOH(Urypaumm yKaxKnte HeBO3MOXHYHO:
a) 2p*
6) 3p°
B) 3s2
r) 1p3

10) CTpyKTYypa BaneHTHOro 35IEKTPOHHOrO Crosl aToMa 3fieMeHTa BblpaxaeTca doopmynon
3TNM anemMeHTOM AABNSeTCA:

a) monubaeH

0) Tennyp

B) cypbma

r) Xxpom

11) CTpyKTYypa BaneHTHOro 35IEKTPOHHOrO Crosl aToMa 3fieMeHTa BblpaxaeTca doopmynon
3TM anemMeHTOM ABNAETCA:

a) mapraHey

0) 6pom

B) BaHagun

r) xpom

12) Cpeav npuBeAEHHBLIX HUXE peakLUi roMOoreHHon byaeT ABNATLCA peakuus Mexay:
a) MeTannIn4yeckum LIMHKOM 1 paCTBOPOM XITOPOBOAOPOAHOMN KNCIOTbI

6) pacTBOpaMm rugpoKcuaa HaTpusi U CEPHON KUCTOTbI

B) kapboOHATOM KanbLMs U pacTBOPOM a30THOW KUCMOTbI

) OKCMOOM KanbLMs U YrIeKUCnbIM ra3om

13) Kakon u3 ¢paktopoB He OyAeT oKasbiBaTb BIIUSAHUE HA CKOPOCTb peakuuu mexay

pacTBopamMu CepHOW KUCNOTbI U TMOCYNbaTa HaTpUA:

a) yBernuv4yeHve KOHLEeHTpaLmmu pacTBopa Tuocyrnbdara HaTpus
6) yBenunyeHne Temnepartypbl
B) YMEHbLLEHNE KOHLeHTpauun KUCNoThbl



F) yBennyeHue gaBrneHus

14) Kakon okcupg obnapaeTt KUCNOTHbLIMUM CBOUCTBaMn?
a) CrO

6) K20

B) Mn207

F) Al,O3

15) Xnop B coeauHeHusax MgCl,, NaClO;, Cl,O; nmeeT cOOTBETCTBEHHO CTeNeHun
OKUCNeHus

a) +1; +5; +7

6) -1; +3; +7

B) —1; +5; +7

ry=1; +7; +7

16) MNMpun npuroTtoBneHNn pacTBopa CepHON KUCNOThbI cneayerT:

a) NpunMBaTh XONOAHYK BOAY TOHKOW CTPYMKOWN B KOHLIEHTPUPOBAHHYO CEPHYHO KMCIOTY

6) NnpunMBaTb KOHLEHTPMPOBAaHHYIO CEPHYIO KUCIIOTY TOHKOW CTPYWKOW B Boay npu
NOCTOSAHHOM NepeMeLInBaHUU

B) nocnegoBaTenbHOCTb 4ENCTBUN HE UMEET 3HAYEeHNS

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

18) Kakue Tunbl XuMnyeCcKon CBA3N peanusyroTca B cynbdarte HaTpuaA
a) KoBaneHTHas nonsipHas U KoBaneHTHasa HenongpHas

6) KoBaneHTHas NONApPHaA U UOHHaA

B) MOHHasA 1 MeTannuyeckas

I) KOBaneHTHas HenonsapHasa n BoAopoaHas

19) MOHHYI0 KpUCTaNINYeCcKyro peLeTky MMeeT:
a) keapL

6) non

B) anma3s

r) xnopwua HaTpus

20) SiBneHue cywecTBOBaHUA 3NieMeHTa B BUAE HECKOJSIbKMX NPOCTbIX BellecTB
Ha3blBaeTcH

a) nonumopdunam

6) ocmoc

B) annotponus

r) Kpyockonus

21) TonbKo oKMCNUTEeNbHbIE CBOMCTBA NPOSIBIIAIOT ClieAylolime BellecTBa:
a) N8.2303, Clz, KC|03

6) KMnO4, HzSO4, F»

B) H.S, K2Cro07, HNO3

r) Mg, FeO, O

22) HeToKCHM4YHbIM Ans YyenoBeKa ABNAETCA Kaxaoe U3 ABYX BeLlecTB:
a) Clz n NHs

6) NO2 1 O>

B) Bro n HxS

r) NaCl v H.O

23) Mapbl Haa BOAHLIM PaCTBOPOM KaKoro BellecTBa pasgapaxaroT CrM3NCTblie 060NoYKN:



a) CEpPHOM KNCNOTbI

0) rmgpokcmaa HaTpus
B) aMmMMaka

r) xnopvaa HaTpus

24) MNMpn nonagaHUm Kakoro U3 nepeymncrieHHbIX HMXKe BelecTB He06X0AMMO NPOMbITh
NOPaXEHHbIN Y4aCTOK KOXU 60NbLIMM KONMYECTBOM BOAbI U 3aTeM 06paboTaTb pacTBOpPOM
rmapokap6oHara HaTpuA (NnuweBoun coabl):

a) NnoBapeHHOM Conu

6) cepHOM KMCNOTbI

B) rmapokcuaa HaTpus

r) cynbaTta MarHms

25) B cnepyrowen rpynne npuBeaeHbl hopMynbl CONIM U O4HOOCHOBHOW KUCHOTbI:
a) NazPO4 u LiOH

6) A|2(SO4)3 n HNOz

B) CaO n HBr

r) NaOH n HNOs

26) O6Lwee KONMMYECTBO NPOTOHOB U 3NIEKTPOHOB B aTOMe cepbl PaBHO:
a)6

6) 16

B) 32

r) 34

27) BzanmogencTBue BOAHbIX paCTBOPOB a30THOM KUCNOTbI U KapOoHaTa HaTpuA
onucbiBaeTcA crneayrowmM MOHHbIM YPaBHEHNEM:

a) 2H* + CO3? = H,0 + COy;

6) 2HNO; + C032_ = H,CO3 + 2NOs~;

B) 2H* + Na,CO3 = 2Na* + H,0O + COq;

r) 2H* + 2Na* + COz* + 2NOs~ = 2NaNO3 + H,COs.

OTKpbITble 3aaaHUA (TECTOBbIE, NOBbLILLUEHHbIV YPOBEHb CIIOXXHOCTM)

1) C TOUYKM 3pEeHUA KNCIOTHO-OCHOBHbLIX CBOUCTB SO; ABNAETCA OKCHUAOM
OTBEeT: KUCIMOTHbIM

2) AnnotponHoun moaudukaumuen Kncnopona AABNsETCA
OTBeT: 030H

3) Anmas ABnfAeTcs oAHOM U3 annoTPONHbLIX MoauduKauun
OtBeT: yrnepoga

4) YKkaxuTte TMN XMuMu4eckomn cesasu B BewectBax 0,, CO,, KBr.
OTBeT: KOBaneHTHasa HenonsipHasi, KoBaneHTHasa NongpHasi, MOHHas

5) Hanpute maccosyto gonto (B %) rnoko3bl B pactBope, coaepxauiem 280 r soabi n 40 r
rnoko3bl. OTBET OKpYrnuTe A0 AeCATbIX, BNMWMUTE 3Ha4YeHne 6e3 ykazaHus pasmepHOCTH.
OTtBeT: 12,5

6) Ckonbko rpammoB Na,SO; noTpebyeTcsa ans npuroroBneHnsa 5 n 8%-Horo (no macce)
pactBopa (p = 1,075 r/mn)? OTBeT OKpyrnuTe A0 LenbiX, BNULUXUTE 3Ha4YeHne 6e3 yKkasaHus
pa3mMepHOCTM.

OteerT: 430

7) Hantu maccy (B rpammax) NaNOz, Heo6xoaumyto ansa npurotosnenus 300 mn 0,2 M
pactBopa. OTBeT oKpyrnuTe A0 AeCATbIX, BNULWINTE 3HaYeHne 6e3 yKka3aHMsl pa3MepHOCTH.
OTBeT: 5,1



8) Hantu npocTeinwyto chopmyny BewecTBa, coaepxawiero (no macce) 43,4% HaTpus,
11,3% yrnepopa v 45,3% kucnopopa. B otBeTe 3anuwute chopmyny BewecTsa
OteeT: Na,COs

9) Hanpute dopmyny aekaHoBOM KUCNOTHI, coaepxalen (no macce) 69,8% yrnepoaa,
18,6% kucnopopaa u 11,6% Bogopoaa, 3Had, YTO NSIOTHOCTL €€ NapoB No Boaopoay paBHa 86.
Hanuwwute 6pyTTO-hOpMYny B nocnenoBaTenibHOCTU «yrnepoa-BoA0pPoOA-KUcnopoa» ¢
COOTBETCTBYHOLWMMU CTEXMOMETPUYECKMMM UHAEKCAMKU

OTtBeT: Ci1oH200:>

10) OkncneHmne guokcmaa cepbl NPOTEKaeT B COOTBETCTBMM C TEPMOXUMUNYECKUM
ypaBHEeHueMm

2S04(r) + Oz(r) = 2S0s(r) + 198 k.

Bbluncnure KOnM4ecTBO TeNsOTbl, KOTOPOE BbIAEeNUTCA NpPU OKMcneHumn 268,8 n (H.y.)
Anokcuaa cepbl. OTBET OKpyrnuTe Ao LenbiX, BNUWUTe 3HaYeHue 6e3 ykasaHUsA pa3MepHOCTU

OTBeT: 1188

OTKpbITblE 3adaHUS (CUTYALIMOHHLIE 3a4a4M, PACYETHLIE 3ada4M, CPEOHUN YPOBEHb CITOXXHOCTH)

1) NMepeuncnuTe oCHOBHbIE KNaccbl HEOPraHMYeCKUX coeauHeHUn (He meHee 4),
npuseauTe NnpumMepbl
OTBeT: okemabl CuO, kncnotbl H2SO4, ocHoBaHust NaOH, conu NaNOs

2) Ha ocHoBaHuu nonoxeHus cTtpoHuma B MNepuoaunyveckon cucrtema A.U. MeHpeneeBa
HanuwwuTte opmyrnbl ero BbiCLIEro okcmaa, rmgpokcmaa v xnopuaa.
OtBerT: SrO, Sr(OH),, SrCl»

3) Mo kKakoMy NpPUHUMUNY 3NeMeHTbl 06bLeANHAITCA B rpynnbl U NOArpynnbI?
OTBeT: B rpynnbl — 0ANHAKOBOKN ObLLiee KONMYECTBO 3MEKTPOHOB Ha BaneHTHOM ypoBHe. B
noarpynnbl — OANHAKOBbIA TUM 3amnofHAeMbIX opbuTanen.

4) B kakom HanpaBrieHMU CMeCTUTCH paBHOBECME XMMMNYECKOWN peakLumm

N2(r.) + Oo(r.) <> 2NO(r.), AH® = 180 k[Ox

a) Npu NOHMXeHUU TemMnepaTypbl? 6) Nnpu yBenMyeHUn AaBneHna? B) Npu yBernyeHuu
KOHLIeHTpauum asoTta?

OtBeT: B cooTBeTCTBUM C NpuHUMnom Jle-LLlaTense: a) Bneso; 6) He cMecTUTCS; B) BNpaBo

5) B kakom HanpaBneHMn CMecTUTCA paBHOBeCUe XMMUYECKON peakuum

PCls(r.) « PCIs(r.) + Cly(r.), AH® = 92,5 k[l

a) Npu NoBbIWEHUN TeMMnepaTypbl? 6) Npu yBenMyeHMU AaBneHnsa? B) Npu yBernyeHnu
KOHLeHTpauumu xnopa?

OTtBeT: B cooTBeTCTBUM C NpuHUMnom Jle-LLaTenbe: a) Bnpaso; 6) BneBso; B) BNEBO

6) B kakom HanpaBneHMn CMeCTUTCA paBHOBECUE XUMUUYECKON peakLuum

2CO(r.) + Oy(r.) <> 2COx(r.), AH° = -566 k[x

a) Npu NOHMXeHUU TemnepaTypbi? 6) Nnpu yBenMyeHMn aBneHnsa? B) Npu yBernnyeHum
KOHLUeHTpauuu okcuaa yrnepoaa (I1)?

OTtBeT: B cooTBETCTBUM C NpuHUMnom Jle-LLaTenbe: a) Bnpaso; 6) BNpaso; B) BNpaBo

7) U3 conen — FeCl;, Na;SiOs, Ca(NOs), — BbIGepuTe Ty, KOTOpas nogBepraeTcs rmaponusy
no KaTuoHy, onpegenute pH cpeabl (Ka4eCTBEHHO — KUCNaA, HEUTpPanbHas, WENoYHas).
Hanuwwute bopmyny npoaykra ruaponusa no nepBown CTyneHu n gante eMy Ha3BaHue.

OtBeT: FeCl,, peakuusi cpegbl — Kncnasi, NPOAYKT rmaponuaa no nepson cryneHn — FeOHCI —
rmgpokcoxnopug xenesa (Il)

8) PacctaBbTe Ko3achpuumneHTbl (METOAO0M INEKTPOHHOro 6anaHca UM MeToaom
nonypeakuuin), onpeaenute 3fIeMeHT-OKUCNUTeNb, 3fieMeHT-BoccTaHoBUTesNnbL u Tun OBP:



Brs + SO, + H>O = HBr + H.SO4

OTBeT:

Bro + SO, + 2H,0 = 2HBr + H,SO4

Br? (B Brz) — okucnutens, S* (B SO,) — BoccTaHoBuTENb. Trn OBP — MexmonekynspHasi.

9) PaccraBbTe K03dphpuLIMEHTbI (MEeTOAOM 3JIeKTPOHHOro 6anaHca unm MeTogom
nonypeakuuin), onpeaennute 3fieMeHT-OKUCNUTe b, 3fIeMeHT-BoccTaHoBuTenb u Tun OBP:

HCIO4 + SO, + H,0O = H,SO,4 + HCI

OtBerT:

HCIO,4 + SO, + H,0 = H,SO4 + HCI

CI*" (B HCIO4) — okucnutens, S* (B SO) — BocctaHoBUTENb. Trn OBP — mexmonekynsipHasi.

10) PaccTtaBbTe KO3athdpuumneHTbl (METOAOM INIEKTPOHHOIO 6anaHca unum MeToaom
nonypeakuumn), onpeaenute 3fieMeHT-OKUCNUTe b, 3fIeMeHT-BoccTaHoBuTenb u Tun OBP:

Mg + HNO3 = Mg(N03)2 + N> + H.0O

OtBerT:

5Mg + 12HNO3; = 5Mg(NO3)2 + N2 + 6H.0

N*> (B HNO3) — okucnutenb, Mg° (B8 Mg) — BocctaHoBuTenb. Tun OBP — mexmMonekynsipHas.

11) U3 npuBenEHHbLIX HNXE BbiOepuTe peakuuio, NpoTeKaroLlyo HeobpaTumo un
CONpOBOXAaKLYHCA BbiNageHWeM ocaaka. Hanuwure ypaBHeHMe B MONEKYNAPHOM U MOHHOMN
(nonHoM n cokpalléHHon) hopmax.

KOH + H»SO, =

NaCl + Ca(NOs3), =

K>,CO3z + H,SO,4 =

Na,SO, + BaCl, =

CaCO3 + PbS =

OTtBerT:

Na.SO, + BaCl; = BaS0,| + 2NaCl

2Na* + SO4% + Ba?" + 2CI- = BaSQ,| + 2Na* + 2CI-

S04 + Ba?" = BaS0.]

12) 3 npuBeOEHHbIX HMXE BbiOepUTe peakuuio, NpoTeKatoLlyo HeobpaTumo ¢
BblaeneHuem rasa. Hanmwwure ypaBHeHue B MONeKynsipHOW 1 MOHHOWN (NOSTHOM U COKPaLLEHHOMN)
c¢opmax.

Na,SO, + KCI =

NaOH + H3sPO,4 =

Al>(SO4)z + NaOH =

Na,COsz + HCI =

K>S0O4 + NaNO3 =

OtBerT:

Na.COsz + 2HCI = 2NaCl + H,0 + CO2t

2Na* + COz% + 2H* + 2CI- = 2Na* + CI~ + H,O + CO21

CO3* + 2H* = H,O + CO21

13) Kak nsmenutcsa ckopoctb peakunn 2NO ) + Ozr) — 2NO2), ecnu:
a) yBennuuTb AaBreHue B cucteme B 3 pasa;

6) yMeHbLNTL 06bEeM cucTembl B 3 pasa;

B) NOBbICUTb KOHUeHTpauuio NO B 3 pasa?

OTBer:

3anucaHo BblpaXkeHne 3akoHa AeVCTBYOLWMX Macc ANs ypaBHEHMUS

a) CKOPOCTb yBenuuuTcs B 27 pas

6) ckopocTb yBenuuuTcs B 27 pas

B) CKOPOCTb yBenuuutcs B 9 pas

14) PaccuutanTte o6bem yrapHoro rasa (B nuTpax), KOTOpbI MOXHO NOMY4YUTb NpuU
HenonHom cropaHuu 14 r yrnepopaa (H.y.)
OtBerT:



1) 3anncaHo ypaBHeHWe peakumm, pacctaBrneHbl koadduumneHTbl 2C + O, = 2CO

2) PaccuntaHo konmyecTBo BellecTBa yrrnepoga n = 1,17 mornb

3) ConocTaBneHbl KONMYECTBa BELLLECTBA yrapHoro rasa u yrnepoga. n(CO) = 1,17 monb
4) OnpepenéH o6bEM yrapHoro rasa: 26,2 n

Kputepun u wkanbl oueHnBaHusA 3agaHum ®OC:

[nsa oueHMBaHWA BbINONHEHWS 3a4aHM ncnonb3dyeTca bannbHas wkana:

1) 3aKkpbIThble 3a0aHUA (TECTOBbIE, CPEeAHUN YPOBEHb CNOXHOCTH):

¢ 1 ©6ann — ykasaH BepHbI OTBET;

¢ 0 bannoB — ykasaH HEBEpPHbLIN OTBET (MOMHOCTBIO UM YaCTUYHO HEBEPHBDIN).

2) OTKpbITble 3aaHUsA (TECTOBbIE, NOBbILLEHHbIW YPOBEHb CITOXXHOCTU):

e 2 6anna — ykasaH BEPHbIA OTBET;

¢ 0 6annoB — ykasaH HEBEpPHbLIN OTBET (MOMHOCTBIO UM YaCTUYHO HEBEPHBDIN).

3) OTKpPbITbIE 3a4aHUs (MPaKTUKO-OPUEHTMPOBAHHbIE 3aaHNsl, CPEHUIA YPOBEHb CNOXHOCTU):

e5 0GannoB — 3agaHWe BbINOMIHEHO BEPHO (MOslydYeH npaBuMbHbIN OTBET, OOOCHOBaH
(aprymeHTMpoBaH) xopg, BbINOSIHEHNA (NpU HEOBX0ANMOCTN));
e2 Oanma — BbINOMHEHNE 3aJaHuUsl COAEPXUT He3HauuUTEeNbHble OWWOKM, HO NpuBEAEH

NpaBUIbHbIN X0 PacCCYyXOEHWA, UNKN NOSTyYeH BEPHbIN OTBET, HO OTCyTCTBYeT 06OCHOBaHME Xoda ero
BbINOSIHEHUST (ECNN OHO ObINO HEOOBXOAMMBIM), UNN 3aJaHNe BbINOHEHO HE MOMHOCTLIO, HO MOSYyYeHbl
NPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaXawLime NPaBuUITbHOCTb XOAa BbIMOMHEHUSA 3adaHus,
unu, B cCriydae ecnv 3ajaHuve COCTOUT M3 HECKONMbKMX MOoA3afaHui, BepHO BbiNonHeHo 50% Takux
noas3agaHum;

¢ 0 6annoB — 3agaHne He BbINOMHEHO MIW BbINOMHEHO HEBEPHO (NOMNyYeH HENPaBWIbHbIA OTBET,
X0[, BbIMOJTHEHNSA OLLUMOOYEH UITM COOEPXKUT rpyOble OLNGKN).

3apaHua pasgena 20.3 peKoOMeHAYHTCA K UCNOMb3OBaHMIO NpuU  NpoBeAeHUU
OWNAarHOCTUYECKUX paboT C uUenbl OLEHKA OCTaTOYHbIX pe3yNnbTaTOB OCBOEHUA OaHHOM
OUCUUNNUHbI (3HAHUW, YMEHUN, HaBbIKOB).



