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BBEAEHUE

1. OueHo4YHble MaTepuanbl No gucumnivHe (MOAyNto) ABNSATCA obs3aTenbHbIM 060CO0NEHHBLIM
npunoxexHvem Kk Pabo4yen nporpamme aucumnivHel (MoAayns) v npeacTaBreHbl B BUAe OLEHOYHbIX CPeACTB.

2. OueHo4Hble MaTepuanbl SABMASIOTCA COCTaBHOW  4acTbld  HOPMaTUBHO-METOANYECKOrO
obecneyeHnst CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHMS 0DyYaloLWUMUCS yKa3aHHO M UCLUNAMHBI (MOgyrs).

3. lMpu NOMOLUM OLEHOYHBIX MaTepuanoB OCYLUECTBMSETCS KOHTPOMNb W ynpasrieHMe npoLeccoM
dopMupoBaHMs 0ByyaloLMMUCS KOMMETEHUMH, M3 4dmucna npegycMoTpeHHbix ®FOC BO B kavectBe
pe3ynbTaToB OCBOEHUS AUCLMNIMHBI (MOAYNS).

4. OueHoYHble MaTepuansl NO ANCUMNIMHE (MOGYNI0) BKMOYaroT B cebs:

- OUEHO4YHble cpefcTBa, NPUYMEHsieMble NPW MPOMEXYTOYHOW aTTecTauuMm MNo uUToraMm W3yyYyeHus
avcumnnuHel (Mogyns).

- OLEHOYHble cpefcTBa, MPUMMEHAEMble B paMKkax WHOAUBMOyanu3auuu BbINOMHEHWs), KOHTPOMs
dukcupoBaHHbIX BUgoBs BAPO;

- OLIEHOYHbIE CpeacTBa, NMPMMEHsAEeMble AN TEKYLLEro KOHTPOIS;

5. Pa3paboTymkamy OLLEHOYHbIX MaTepmasnoB Mo AUCUMNIIMHE (MOAYM0) ABMASKTCA Npenogasatenu
Kadbenpbl, obecneymBaroLlen M3ydeHne obyvawWUMUCa AUCUMNAMHBI (MOAYNs), NpakTUku B AKagemuu.
CopepxaTenbHOM OCHOBOWM AN pa3paboTku OLEHOYHbIX MaTtepuanoB siBnsetcsa Pabovas nporpamma
avcumnnuHel (mogyns).



1. OXXUWOAEMbIE PE3YJIbTATbI U3Y4YEHUA

y4yeGHOM AncUUNNMHBLI (MoAyNsA), NepCOHaNbHbIN YPOBEeHb OOCTUXKEHUS KOTOPbLIX NpoBepsieTcs
C UCnonb3oBaHUEM NpeAcTaBeHHbIX B M. 3 OLEHOUYHbIX MaTepuanos

KomneTteHuum, B hopmmpoBaHum Koa n KoMnoHeHTbI KoMneTeHUUM,
KOTOpbIX 3aAeicTBOBaHa HaumeHoBaHue chopmMUpyemble B pamkax AaHHON ANCLMNMUHBI
AUCLUNIIMHA nHAukKaropa (kaK oXxngaemMblvi pesdynbTaT ee 0CBOEHWS)
AOCTMKEHUMN ymMeTb Aenatb BMafeTb HaBblkaMu
koA HanuMeHoBaHue 3HaTb U NOHUMAaTb 4
KOMMeTeHLun (mencteoBaThb) (MMeTb HaBblKK)
1 2 3 4 5
lMpogheccuoHanbHbIe KOMIemeHyuu
OlK-1 cnocobeH MA-1onk-1 3HaeT M MOHMMaeT | yMeeT WCnomnb3oBaTh | BriageeT YCTponcTBamu
OCYLLeCTBNATb MOWCK, ANropuTMmn3NpyeT | OCHOBHblE COBpPEMEHHble BBOAA " BbIBOAA
XpaHeHune, 06paboTky u peLleHve 3aaay un anropuTmbl KOMMbIOTEPHbIE UHbopmaLmu,
aHanu3 nHopmaumm peanusyet 1cnonb3oBaHus TEXHOMorMM noucka u | ycTporucTsamm
13 pasnunyHbIX anropuTmbl ¢ NpUKNagHbIX XpaHeHus XpaHeHus nHdopmauum;
MCTOYHUKOB 1 6a3 MCMNONb30BaHNEM nporpamMm obuiero | uHcopmauum u 6a3 | metogamm  paboTbl  C
[OaHHbIX, NPeAcTaBnaTb nporpaMMHbIX HasHaveHus: AaHHbIX ANS peLleHust | SneKTPOHHbIMK
ee B Tpebyemom cpeacTs TEKCTOBbIX nocTaBreHHow Tabnuuamu (MSEXCEL)
dopmare ¢ penakTopos, 3afayun, KpUTUYECKOro | u CNocoBHOCTbIO
1cnonb3oBaHNeMm rpachmyeckmx aHanusa 3TON | NMPUMEHNATb nx Ha
MH(OPMALIMOHHbIX, penakTopos, nHcbopmaLmm N | NpakTuke;
KOMMbIOTEPHBIX 1 nakeTbl o6ocHoBaHuo CMOCOGHOCTbLIO "
CeTeBbIX TEXHOSOTUA. cTaHAapTHbIX NPUHATBIX ~ MOeNn 1 | xenaHuem
nporpamMm o6LLero | NOAXOAOB K PEeLUeHWto; | CaMOCOBEpPLUEHCTBOBAH
HasHaveHus; HaxoauTb ua B n3bpaHHon cdepe
meToabl noucka, | COOTBETCTBYIOLLYIO npodeccroHanbHom
XpaHeHusi, nHpopmaLmio N | peATenbHoCTK,
obpaboTkn 1 | NpeactaBnATb ee C | HaBblkaMu nowcka
aHanusa 1cnonb3oBaHneM WHopmaummn anst  ee
nHcpopmaLmm B | KOMMbIOTEPHBIX “cnonb3oBaHus B
obnactu TexHonorum; NpPOU3BOACTBEHHOM
SHepreTukn 1 | conoctaensitb chepe ¥ yyebHOM
TENNoTEeXHUKN W | nonyveHHble [AaHHble | npouecce.
npeAcTaBnaTb ee B | npu peLueHun
Tpebyemom TEeXHUYeCcknx npobnem
cdopmate C | NpoV3BOACTBEHHOTO
1cnonb3oBaHnem xapakTepa, c
MHPOPMALIMOHHbIX, | UCTOpUYECKU
KOMMNbIOTEPHBIX U | HaKOMMEHHbIMU
ceTeBbIX cBefeHnsMN no
TEXHOMNorumn [AaHHOMY BOMpocy.
MA-Lonka 3HaeT 1 NpUMeHsieT | ymeeT NpUMeHsTb | BrageeT YCTPONCTBaMu
MpumeHseT OCHOBBI COBpPEMEHHble BBOAA " BbIBOAA
cpeacTea 1cnonb3oBaHus KOMMbIOTEPHbIE UHbopmaLmu,
WHPOPMaLMOHHBIX | NPUKNaAHbIX TeXHOomnorm noucka n | ycTponcrtsamm
TexHonorun ans nporpamMm obLiero | xpaHeHus XpaHeHus nHdopmauuu;
noucka, Ha3HaYeHus: MHopmauum un 6a3 | metogamu  paboTbl  C
XpaHeHusi, TEKCTOBbIX AaHHbIX AN pelleHust | 3neKTPOHHbIMK
06paboTku, penaKkTopos, NnocTaBrneHHon Tabnuuamn (MSEXCEL)
aHanusau rpachmyeckmx 3afayn, KpUTUYECKOro | u €NocoBHOCTbLIO
npeAcTaBneHns penakTopos, aHanusa 3TON | NMPUMEHATb nx Ha
nHpopmaLmm nakeTbl nHcpopmaLmm W | NpakTuke;
CTaHAApTHbIX o6ocHoBaHU0 CMOCOGHOCTBLIO "
nporpaMm O6LLEro | NPUHATBIX  uaerl 1 | XenaHuem
HasHaveHus; Noaxo0B K PeLUeHNto; | caMmocoBepLUEeHCTBOBaH
MeToAbl novcka, | HaxoouTb us B m3bpaHHOM cdhepe
XpaHeHusi, COOTBETCTBYIOLLYIO npodpeccroHanbHow
obpaboTku 1 | nHdopmaumio N | peATenbHOCTH,
aHanusa npeacTaBnsTb €e C | HaBblkaMu nowvcka
nHcbopmaLmm B | Mcrnonb3oBaHueMm WHopmaummn ans  ee
obnactu KOMMbIOTEPHBIX “cnonb3oBaHus B
3HepreTukn N | TexHomnoruu; NPOU3BOACTBEHHOW
TennoTeXHUKN n | conoctasnsTb chepe U yyebHOM
NpeAcTaBnaTb ee B | NOMyYeHHble [aHHble | mpouecce.
Tpebyemom npu peLueHn
dopmate C | TexHudeckux npobnem
1cnonb3oBaHneM NpOn3BOACTBEHHOIO
MHPOPMaLMOHHbLIX, | XapakTepa, ¢
KOMMbIOTEPHBIX U | UCTOpUYECKN
ceTeBbIX HaKomnneHHbIMU
TexHonorumn cBefeHnsaMn no

[AaHHOMY BOMpOCY.




2. PEECTP

3NIeMeHTOB OLEeHO4YHbIX MaTepuanoB No AucuunriinHe (MO,D,yﬂI'O)

F'pynna OueHoYHOE CpeacTBO UMK ero ANeMeHT
OLIEHOYHbIX CPeACTB HaumeHoBaHue
1 2
1. CpencTtea ans

NPOMEXYTOYHOM aTTecTaumm no
nTOoram U3y4eHusi AUCLIMNNNHbI

[MepeyeHb BOMPOCOB K OK3amMeHy

Kputepuun oueHKkM aK3ameHa

2. CpeactBa

ANs UHAUBUAYanusauum
BbIMOMHEHUSA,

KOHTpONs (PUKCMPOBAHHbIX
Bugos (BAPO)

3. CpeactBa
ANs TeKyLero KOHTpons

Tewmbl pecbepaToB

KpuTtepumn oueHnBaHus

LLikana oueHnBaHuns

KoHTpornbHble paBoTbl

KpuTtepum oueHnBaHus

LLikana oueHnBaHuns

Bonpochl Ans ycTHOro onpoca

KpuTepum oueHvBaHWs

LLIkana oueHnBaHns

3agaHnsa ans BbINOnHeHWs nabopaTopHbIX paboT

KpuTtepum oueHvBaHWs

LLIkana oueHnBaHns

Kenc-3agaun

KpuTepum oueHnBaHus

LLikana oueHnBaHuns

KomnnekT 3agaHuii onsi 3aHATUIA B MHTEPaKTUBHOW dhopme (paboTa B MasnblxX rpynnax)

Kputepum oueHnBaHus

LLikana oueHnBaHus




3. OnucaHue nokasarteneun, KpuTepmeB U LKA oLeHNMBaHUA KOMNEeTEeHLUM B paMKax AUCLMNNuHLI (Moayns)

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MUHUMarbHbIN

cpeaHuin

BbICOKUN

cdopmmpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHka «omnu4yHoO»

«Heyaoenemsopumeano»

«yaoenemeopumenb/-/o»

K Kon Mokasarernb Xapaktepuctuka cchopMUPOBAHHOCTY KOMMNETEHLIMN dopmbl 1
Ha;:;:“e HavKaTopa WHankaTopsi 33;:?;!:83;23”;‘ KomneTeHuma B nonHom CbopmMmpoBaHHOCTb CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTea
KOMMETEHLMN DOCTUXKEHUIA KomMneTeHuun Ha’BbIKVI ’ Mevpl)e He chopMMpOBqHa. KOMMeTeHLMM KOMNeTeHLUM B Lieriom KOMMEeTEHLMN NOMHOCTBI0 KOHTpONS
KOMMETEHLMM MEILLNXCS 3HAHWUW, cooTBETCTBYET COOTBETCTBYET COOTBETCTBYET hopMMpoBaHMS
(BnageHus) YMEHWIA 1 HaBbLIKOB MUHUMANbHBIM TpeGoBaHuAM. TpeboBaHUAM. KOMMeTEHLMI
HeagoCTaToOvHO Ans TpeboBaHusaM. Nmetowmxcsa 3HaHun, Nmetowmxcsa 3HaHun,
peLLeHns NPaKTUYEeCKNX MmetoLumxcsa 3HaHUi, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccuonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMW B MOMHOMN
LienioM JOCTaToYHO ANnA | A0CTaTOYHO ANS peLleHus Mepe J0CTaTo4HO ANA
peLLeHns NPaKTUYEeCKNX cTaHAapTHbIX peLUeHNs CIOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHanbHbIX)
3agav 3agad
Kputepum oueHmBaHmns
Ork-1 NA-lonks MonHoTa 3HaHMK 3HaeT un He 3HaeT U He NoHMMaeT Mroxo 3HaeT n 3HaeT M NoHMmaeT XOPOLUO 3HAeT n
CrMocobHOCTb Anroputmus noHnmMaeT anropuTMbl Noucka, NMOHMMaeT anropuTmbl anropuTMbl noucka, NMOHMMaeT anropuTmbl
10 npyet OCHOBHbIE 3aKOHbI | XpaHeHus, roucka, XxpaHeHusi, XpaHeHus, riouncka, XpaHeHusi,
OCYLLECTBNAT pelueHve XUMUK, obpaboTku 1 aHanusa obpaboTkun 1 aHanusa 06paboTku 1 aHanu3a o6paboTku 1 aHanu3a
b MOWCK, 3apay u HeobxoavMble MHOpMaummn n3 nHdopmaummn 13 nHdopmaummn 13 nHdopmaummn 13 Bonpocel k
XpaHeHue, peanusyet ANs pelleHns PasnUyHbIX UCTOYHMKOB 1 pPasnuyHbIX UCTOYHMKOB Pa3nuyHbIX UCTOYHMKOB 1 Pa3nuyHbIX UCTOYHUKOB M 3K3aMeHY,KOHTP
06paGoTky u anropuTmBbl ¢ TMNOBbIX 3aA4a4 B | 6a3 AaHHbIX, 1 6a3 gaHHbIX, 6a3 AaHHbIX, 6a3 AaHHbIX, OJbHble
aHanus MCnonb3oBaH obnactn npeacTaBnsAThb ee B npeacTaBnsaTh ee B npeacTaBnsaTh ee B npeacTaBnsAThb ee B paboTbl, YCTHbI
MHopMaLum mem TennoaHepretTukn | Tpebyemom cpopmarte Tpebyemom opmaTte Tpebyemom opmaTte Tpebyemom opmaTte onpoc,
n3 nporpaMMHbI N TENMOTEXHWKN C ucnonb3oBaHWem C WCMnonb3oBaHWeM C WCMNonb3oBaHWeM C WCNonb3oBaHVeM npoBepka
pasnUyHbIX X cpeacTs MH(OPMALIMOHHBIX, MHOPMALMOHHBIX, MHOPMALMOHHBIX, MH(OPMALMOHHBIX, pedepaTa,
MCTOYHUKOB KOMMbIOTEPHBIX W CETEBbLIX | KOMMbIOTEPHbIX W | KOMMBbIOTEPHBIX U CETEBbIX | KOMMbIOTEPHBIX U CETEBBLIX Kenc-3agaun,
n 6as TexHonorun CeTeBbIX TEXHOMOMNN. TEeXHOMNorum, OfjHaKO | TeXHOMorumn 3agaHvsa ans
[OaHHbIX, ponyckaeT HeKkoTopble BbINOSTHEHNS
npeacTasnaT HETOYHOCTM nabopaTopHbIx
beeB Hanvune ymenun Ymeet He ymeeT | ymeet ymeet B MOMHON Mepe ymeeT pabor,
Tpebyemom MCrornb30BaTb anropuTMM3NpoBaTb MOWCK, | anropuTMU3MpoBaTb anropMTMM3npoBaTb anropuTMM3npoBaTb KOMMIeKT
dopmare ¢ OCHOBHbIE 3aKOHbl | XpaHeHue, obpaboTKy u MOWCK, XpaHeHue, | Mowuck, XpaHeHue, | MOowuCK, XpaHeHwue, 3afjaHun ons
ncnonb3oBaH XUMUW, METOAbI aHanu3 uHdopmauum  n3 | o6paboTky u obpaboTky u obpaboTky u 3aHATUI B
nem MaTeMaTUYeCcKoro | pasnuyHbIX aHanu3  uHdopMauuy | aHanu3 uMHdbopMauuum K3 | aHanu3 UHdopMauMu U3 | UHTEepPaKTUBHOW
MHdopmaLno aHanusa u WCTOYHUKOB U 6a3 AaHHbIX, | M3 pasnuyHbIX pasnuyHbIX pasnuyHbIX dopme (pabota
HHBbIX, MOAENUPOBaHMS, npeacTaBnsTb ee B | UICTOYHMKOB M 6a3 | UCTOYHMKOB " 6a3 | UCTOYHMKOB " 6a3 B MarnbIx
KOMMbIOTEPH TeopeTuyeckoro u | Tpebyemom copmate C | OaHHbIX, NPeAcTaBnATb | AaHHbIX,  MNPEACTaBNSATb | AAHHbIX, npeacTaBnsiTb rpynnax)
bIX U 3KCNEepPUMEHTANbH | UCMONb30BaHNEM ee B Tpebyemom | ee B Tpebyemom | ee B Tpebyemom
CeTeBbIX oro MHOPMALIMOHHBIX, dopmaTe c | dpopmate ¢ | copmate c
TEXHOMOTMM. nccnenoBaHus KOMMBIOTEPHBIX U CETEBbIX | MCMONb30BaHNEM MCMOoNb30BaHNEM MCMOoNb30BaHEM

npu peleHmn

TEXHONOrnMn

MH(POPMAaLMOHHbIX,

MH(POPMAaLMOHHbIX,

MH(POPMALMOHHbIX,

5




npodeccrnoHanbH

KOMMbKOTEPHbIX n

KOMMbKOTEPHBLIX N CeTEeBbIX

KOMMbKOTEPHBLIX N CETEBbIX

blX 3agady B CEeTEBbIX TEXHOMOMNI TEXHOMornm TexXHoNnormm
obnactu , HO gonyckaet
TENNO3HepreTukn HEKOTOpPble HETOYHOCTU O
N TENNOTEXHUKM
Hanuune HaBbIKOB Bnageet He BnageeT  HaBblkaMu | MyOX0 BnageeT | Bnageet HaBblkamMy | B MOMHOM Mepe Bnageet
(BnageHue onbiTom) | HaBblkaMu anropuTMn3MpoBaTb MOMUCK, | HaBblkamu anropuTMmn3nMpoBaTb HaBblKamu
ncnonb3oBaTtb XpaHeHue, obpaboTky u anropuTMmn3nMpoBaTb Nnowuck, XpaHeHue, | anropuTMmn3MpoBaTb
OCHOBHbI€ 3aKOHbl | aHanu3 wHdopMaumm U3 | MOWUCK, XpaHeHue, | o6paboTky u NowcK, XpaHeHue,
XUMWUKM,  MeTOAbl | PasfUYHbIX obpaboTky u aHanu3 uHdopmaumn u3 | obpabotky u
MaTeMaTUYeCcKoro | UCTOYHUKOB W 6Ga3 OaHHbIX, | aHanus MHdOpMaLUn | pasnuyHbIX aHanu3 uvHgopmaumm 13
aHanusa M | npeacrtaensTb ee B | M3 pasnnyHbIX MNCTOYHMKOB " 6a3 | pasnnyHbIX
MOOEeNMPOBaHWs, Tpebyemom  cdopmate C | UCTOYHMKOB " 6a3 | AaHHbIX, npeacTaBnaTb | UCTOYHUKOB " 6a3
TEOPETUYECKOTO U | UCMONb30BaHNEM OaHHbIX, MPeAcTaBnsiTb | ee B TpebyemMoM | OaHHbIX, npencTaBnaTb
3KCnepuMeHTanbH | MHOPMALMOHHbIX, ee B Tpebyemom | dopmate c | ee B Tpebyemom
oro KOMMbIOTEPHbIX U ceTeBbiX | copmaTte Cc | ucnonb3oBaHVeEM dopmarte c
ncenegoBaHus TEXHONornm MCNonb30BaHNEM MHEOPMALMOHHBIX, MCMonb30BaHNEM
npu peLueHmn MHOPMALMOHHBIX, KOMMbIOTEPHbIX U CeTEBbIX | MHOPMALMOHHBIX,
npodeccrnoHanbH KOMMbIOTEPHbIX N | TEXHOMOINI, HO JOMYyCKaeT | KOMMbIOTEPHBIX U CETEBbIX

bIX  3agay B
obnactu

CEeTEBbIX TEXHOJTOMUNA.

HEKOTOpble HETOYHOCTU

TEXHOMNOIUN.

TEnnosHepreTnkm
N TENMOTEXHWKM
NO-1onk-1 MonHoTa 3HaHMK 3HaeT un He 3HaeT U He NoHMMaeT Mroxo 3HaeT n 3HaeT M NoHMMaeT XOPOLUO 3HaeT n
MpumeHsieT noHumaeT anropuTMbl Noucka, NMOHMMaeT anropuTmbl anropuTMbl noucka, NMOHMMaeT anropuTmsbl
cpeacTea OCHOBHbIE 3aKOHbl | XpaHeHwus, nowcka, xpaHeHus, XpaHeHusi, rouncka, xpaHeHusi,
MHopMaLmo XUMUK, obpaboTku 1 aHanu3a 06paboTku 1 aHanu3a o6paboTku 1 aHanu3a o6paboTku 1 aHanu3a
HHbIX HeobxoavMble MHOopMaummn n3 nHdopmaummn 13 nHdopmaummn 13 nHdopmaummn 13
TEXHOMNOrnMn ANs pelleHns PasnUyHbIX UCTOYHMKOB 1 pPasnuyHbIX UCTOYHMKOB Pa3nuyHbIX UCTOYHMKOB 1 PasnuyHbIX UCTOYHUKOB M
Ans noucka, TMNOBbIX 3aA4a4 B | 6a3 AaHHbIX, 1 6a3 gaHHbIX, 6a3 AaHHbIX, 6a3 AaHHbIX,
XpaHeHus, obnactu npeacTaBnsaTh ee B npeacTaBnsTh ee B npeacTaBnsTh ee B npeacTaBnsTh ee B
06paboTkum, TennoaHepretTukn | Tpebyemom cpopmarte Tpebyemom opmaTte Tpebyemom opmaTte Tpebyemom opmaTte
aHanusa un N TENMOTEXHWKN C ucnonb3oBaHWem C WCMnonb3oBaHWeM C WCMNonb3oBaHWeM C WCNonb3oBaHVeM
npepcrasreH MNHMOPMAaLMOHHBIX, MHAOPMAaLIMOHHBIX, MHAOPMAaLIMOHHBIX, MH(OPMAaLMOHHBIX,
usi KOMMbIOTEPHBIX W CETEBbLIX | KOMMbIOTEPHbIX W | KOMMBbIOTEPHBIX U CETEBbIX | KOMMbIOTEPHBIX U CETEBBLIX
MHopmaLum TexHonorun CeTeBbIX TEXHOMOMNN. TEeXHOMNorum, OfjHaKO | TeXHOMorumn
ponyckaeT HeKkoTopble
HETOYHOCTU
Hanuuve ymenun ymeet He ymeet | ymeeT ymeet B MOMHON Mepe ymeeT
“cnonb3oBaTb anropuTMMU3VpoBaThb MOWCK, | anropuTMM3MpoBaThb anropuTMmM3npoBaTb anropuTMM3npoBaTb
OCHOBHbIE 3aKOHbI | XpaHeHue, obpaboTky u MOWCK, XpaHeHue, | Mowuck, XpaHeHue, | Mouck, XpaHeHue,
XUMUW, METOAbI aHanu3 uHdopmauum  n3 | o6paboTky u obpaboTky u obpaboTky u
MaTemMaTU4yeckoro | pasnuyHbIX aHanu3  uHdopMauuu | aHanu3 vHdopMauum K3 | aHanu3 uHdopmaumn  u3
aHanmsau WCTOYHUKOB M 6a3 AaHHbIX, | U3 pasnuyHbIX pasnuyHbIX pa3nuyHbIX
MOAENUPOBaHMS, npeacTaBnsTb ee B | UICTOYHMKOB M 6a3 | UCTOYHMKOB " 6a3 | UCTOYHMKOB " 6a3
TeopeTuyeckoro u | Tpebyemom  dopmate C | AaHHbIX, NPEACTaBnsATb | AaHHbIX,  MPeAcTaBNATb | AaAHHbIX, npeacTaBnsiTb
aKCcrepuMeHTanbH | MCnonb3oBaHNeM ee B Tpebyemom | ee B Tpebyemom | ee B Tpebyemom
oro MHOPMALIMOHHBIX, dopmaTe c | dopmaTe Cc | dopmaTte c
nccnenoBaHus KOMMbIOTEPHBIX W CETEBbLIX | UCMOMNb30BAHNEM 1cnonb3oBaHNeM 1cnonb3oBaHNeM
npv peLueHun TexHonorumn WHPOPMaLIMOHHbIX, WHPOPMaLIMOHHbIX, WHOPMaLIMOHHbIX,
npogpeccroHanbH KOMMNbIOTEPHbIX M | KOMMNbIOTEPHbIX U CeTeBbIX | KOMMbIOTEPHBIX M CETEBbIX




bIX 3aa4 B CeTEeBbIX TEXHOMOrnn TEXHOMornm TexXHoNnormm
obnactn , HO nonyckaet
TENNO3HEPreTUKN HEKOTOPble HETOYHOCTM O
N TEMNOTEXHUKU

Hanvuve HaBbIKOB HaBblkaMu He BnageeT  HaBblkaMu | NIOXO BnageeT | Bnageet HaBblkamMu | B MOMHOM Mepe Bnageet

(BnageHue onbITOM) | UCMonb3oBaTb anropMTMU3MpoBaTb MOWCK, | HaBblkamu anropMTMmn3nMpoBaThb HaBblkamu
OCHOBHbIE 3aKOHbI | XpaHeHue, obpaboTky u anropuTMmn3nMpoBaTb NoucK, XpaHeHue, | anroputMusMpoBaTb
XUMUW, METOAbI aHanu3 uHdopmauum U3 | MOWUCK, XpaHeHue, | o6paboTky u NowcKk, XpaHeHue,
MaTeMaTU4YecKoro | pasnnyHbIX obpaboTky n aHanu3 uHcopmaumn 13 | obpaboTky u
aHanusa n WUCTOYHUKOB U 6a3 [aHHbIX, | aHanu3 MHOpMaUMKn | pasnunyHbIX aHanu3 vHdopmMaumn 13
MOZEennpoBaHus, npeacTaBnsitb ee B | U3 pasnuyHbIxX MNCTOYHMKOB 7 6a3 | pasnuuHbIX
TeopeTuyeckoro u | Tpebyemom  dopmate C | MCTOYHMKOB n 6a3 | gaHHbIX, npeacTaBnaTh | UCTOYHUKOB n 6a3s
3KCNEpPUMEHTaNbH | UCNOMb30BaHNEM OaHHbIX, NpeacTaBnsATh | ee B TpebyeMOM | AaHHBbIX, npeacTaBnsiTh
oro MH(POPMALIMOHHBIX, ee B Tpebyemom | chopmate c | ee B Tpebyemom
nccnenoBaHus KOMMbIOTEPHbLIX U ceTeBbiX | dopmaTte Cc | ucnonb3oBaHMeM dopmate c
npu peLleHnm TexHororum MCMONb30BaHNEM MHEOPMALMOHHBIX, MCMNOMb30BaHNEM
npodeccrnoHanbH MHEOPMALMOHHBIX, KOMMbIOTEPHBIX U CETEBbIX | MHPOPMALIMOHHBIX,
bIX 3a4ady B KOMMbIOTEPHbIX N | TEXHOMOIWN, HO AOMYyCKaeT | KOMMbIOTEPHbIX N CETEBbIX
obnactn CETEBbIX TEXHOIMOTUIA. HEKOTOpble HETOYHOCTU TEXHOOI.
TENNO3HEPreTUKN

N TENNOTEXHUKN.




4. TunoBble KOHTPONbHbIE 3alaHMA UNU UHbIE MaTepuarbl, Heo6xoAuMbIe ANA OLEeHKU 3HaHUN,
YyMeHUM1, HaBbLIKOB U (UNK) onbiTa AeATENbLHOCTU, XapaKTepu3yrLwux atanbi hopMupoBaHua
KOMNeTeHLMIA B npoLecce OCBOEHMSA OCHOBHOW npodeccnoHanbHON obpa3oBaTesibHOW NporpamMmbl

4.1. TunoBbIe KOHTPOJILHbIE 3afaHUsA, He0bXxoaMMbIe AN OLeHKM 3HaHUW, YMEHU, HAaBbIKOB
4.1.1. CpeactBa AnsA NpoMeXxyTO4HOW aTTecTauum no uToramMm N3yyeHusi AUCLMNIUHBLI

HopmaTtuBHas 6as3a
npoBeAeHUsi NPOMEXYTOYHOW aTTecTauMm obyyaroLwmuxcs nNo pesynbTaTam U3yyeHUsi AUCLUNIUHbI:
B51.0.06 Xumuns

1) pencteylowee «[MonoxeHne O TekyllemM KOHTpOme YyCneBaemocTM W MPOMEXYTOYHOW aTTecTaumm obydvatowmxca ®rboy BO
Bypsitckas TCXA»

OCHOBHbIle XapaKTepUCTUKu
NpPOMeXyTOYHOM aTTecTauumu oGyvaroLmxcsi o MToram U3yyYeHusi AMCUMNNUHLI (Moayns)

1 2

YCTaHOBJIEHNE YPOBHA OOCTUMXEHUA KaxK[dbiM O6y‘—lal0LLl,VIMCF| uenen o6yquvm no

Llenb npomeXxyTo4yHOM aTTecTaumm - . o
OaHHOW AUCUMNIIVHE, U3MNOXKEHHbBIX B N.2.2 HACTOSALLEN NPorpaMmbl

®dopma

. 3K3amMeH
NMPOMEXYyTO4YHOM aTTecTauum -

1) NOArOTOBKA K 9K3aMeHy W CAadva 3K3ameHa OCYLLECTBIISETCS 3a CYET yyeBHoro
MecTo 3k3ameHa BpeMeHU (TPYOOEMKOCTM), OTBeOEHHOr0 Ha 3K3aMEHaLMOHHYK ceccuio  Ans
B rpacdmke yye6HOro npouecca: 06Yy4aloLMXCSl, CPOKM KOTOPOI YCTaHABMMBAKOTCS NPUKA30M MO akageMuu

2) farta, BpemMsi U MeCcTO MpoBedeHUs 3K3aMeHa onpegensercsa rpadukom caayu
3K3aMeHOB, yTBepXXaaeMblM JeKaHOM cbaKyaneTa (,ElVIpeKTOpOM VIHCTVITyTa)

®dopma 3k3ameHa - ( yCTHBIW)

npeacTaBreHa B OLEHOYHbIX MaTepuanax no AUCUmnnnHe
Mpoueaypa nposeAeHUs 3K3ameHa - peA H P Ancu

Ok3aMeHaLMOHHasi NnporpaMMa no y4ye6Hou | 1) npeacrasrieHa B OLEHOYHbIX Matepuanax rno AMCLMNInHe
AvcuMnnuHe: 2) oxBaTbiBAET pasgensl (B COOTBETCTBUM C N. 4.1 HACTOSLLEro JOKYMEHTa)

MeTopuyeckne matepuansl,
onpeaensowme npoueaypbl oLeHMBaHUA
3HaHWUMN, YME@HUN, HaBbIKOB:

npeacrtasrneHbl B OLEeHOYHbIX Matepuanax no gmcuunimnHe

MNMepeyeHb 3K3aMeHaUNOHHbIX BOMPOCOB

1. Tlpeamet un 3agaym xumum. (OMK-1)

2. 3HadeHue XMW B CENbCKOM XO3SNCTBE 1 B ApYrux oTpacnsax HapogHoro xossanctea. (OlK-1)

3.  ATomHasd n monekynapHas Macca. XMMU4eCcKUn anemeHT, xummdeckuni cumeon. (OlMK-1)

4. TlpocTble U crioxHble BellecTBa.Monb. MomnbHbIi 06bem rasa. 3akoH Asoragpo. Ymcno Asoragpo.
(OMMK-1)

5.  OcHoBHble rasoBble 3akoHbl. (OlMK-1)

6. 3aKoH 3KBMBANEHTOB. OKBMBANEHTbI NPOCTbLIX U CAOXHbIX BewlecTB. (OlK-1)

7.  Okcmuppl, nx knaccudpmkaums, ceonctea n nonyyerus. (OMK-1)

8. OcHoBaHus, Ux knaccudukauus, ceoncTaa un nonyveHus. (OrK-1)

9. Kucnotbl, nx knaccudpmkaums, ceorctaa u nonyyenus. (OMNK-1)

10. Conu cpegHue, Kncnble, OCHOBHbIE, NX nonydyeHne un ceonctaa. (OlK-1)

11. TlpepctaBneHue o cTpoeHun atoma. Mictopus sonpoca. (OlK-1)

12. Mogenwn atoma TomcoHa, Pesepdopaa. Teopus bopa. (OlMK-1)

13. CrtpoeHune anekTpoHHOI obonoykn atoma. KesaHtoBble umcna. (OMK-1)

14. OTKpbITUE NEPUOLMYECKOTO 3akoHa W co3gaHuve nepuopmdeckon cuctemsl [O.U. Mengeneesa.
dopmynupoBka nepuoamyeckoro 3akoHa. (OlMNK-1)

15. CrtpykTypa nepuoanyeckon cuctemol. (OlNMK-1)

16. VIameHeHne CBOWCTB 3MEMEHTOB B rpynnax W nepuogax (paguvyc aTtoOMOB, 3HEpPrusi MOHWM3auum,
CPOACTBO K 3EKTPOHY, arekTpooTpuuaTtenbHocTb). (ONMK-1)

17. KoBaneHTHas cBa3b, onpegernexue, npupoga. (OrK-1)

18. CaoWncTBa CBSI3U: ANMNHA, SHEPIUs, KPaTHOCTb, NONSPHOCTL, MONAPU3YEMOCTb, HackiwaeMocTb. (OlK-1)

19. MexaHun3mbl 06pa3oBaHMs KOBANeHTHOW CBA3M: OOMEHHbIV U JOHOPHO-akuenTopHbIn. (ONMK-1)

20. Twmbpuamsaums xummdeckon ceasu. Tunsl rnbpugmnsaummn. Neometpusa monekyn. (OlMK-1)

21. WNowHHag cBaA3b u ee ceovicTBa. (OlK-1)

22. BopopogHas cBsa3b, ycrnoBusi ee obpasoBanus. (ONMK-1

23. Metannuyeckas cBsA3b. OOWasi xapakTepucTUka MeTamnnoB Ha OCHOBE MNpeacTaBneHuin o0 ux
BHYTpeHHen cTpykType. (OlK-1)

24, CKOpOCTb XMMMYECKUX peakuumi. PakTopbl, BAMAIOWME Ha CKOPOCTb peakumn. MaTemaTtuyeckoe
BblpaXeHue 3akoHa gencteyrowwmx macc. (OrNK-1)

25. Xumudeckoe paBHoBecue. CMmelleHne xumudeckoro pasHosecusi. MpuHuun Jle-LWaTenbe. (OMNK-1)

26. PactBopbl. Pu3anyeckasn n xmumumyeckas Teopus pacteopos. (OlMK-1)

27. HacblweHHble, HeHacbILWEeHHbIE 1 nepeckileHHble pacTeopbl. (OlK-1)




28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45,
46.
47.

48.

49.

50.

KoHueHTpaumsa pactBopoB. Cnocobbl BbIpaXKeHWS KOHLIEHTpaLumn pacTBOpoOB: MaccoBas Aons, MOSibHas
O0nNs, MonsipHasi, HopMarbHas, MonsanbHas KoHueHTpauum, TuTp. (OMK-1)
Ocmoc. OcmoTnyeckoe gaenexue. 3akoH BanT-Modda. (OrK-1)
CaolicTBa pacTBopoB HeanekTponutoB. 3akoHbl Payns. (OlMK-1)
CeolicTBa pacTBopoB a5ekTponuToB. OTKIMOHEeHUs OT 3akoHOB BaHT-Iodda n Payns. (OlK-1)
CunbHble n crnabble anektponutbl. (OlNK-1)
CrteneHb n koHCTaHTa auccoumauun. (OrK-1)
N3oToHn4eckuin koadhmumneHT. KaxyLasacsa cteneHs guccounaumm. (OlK-2)
Kucnotbl, conn, OCHOBaHUSA C TOYKU 3peHUst anekTponutudeckon amccoumaunn. (OMNK-1)
Peakuun noHHoro obmeHa B pactBopax anekTponutoB. MoHHble ypaBHeHus. (OlK-1)
OnekTponuTuyeckas guccoumnauns sogbl. loHHoe npounsseaeHne sogbl. (OK-1)
KoHueHTpaumsa sBogopoaHbix noHos. (OlMK-1)
M3amMeHeHne MHAMKaTOPOB B HEUTPanbHOW, KACION U OCHOBHOW cpede. BogopoaHbii nokasatenb — pH.
(OINK-1)
M'maponus conen. Cnyyvau rugponumsa. (OlNK-1)
CTteneHb 1 koHcTaHTa rugponuaa. (OrK-1)
OkucnntenbHo-BoccTaHoBUTENbHbIE peakuun. (ONK-1)
BaxHenwme okncnutenu n socctaHosutenu. (OlNK-1)
MeTog anektpoHHoro 6anaHca. (OlK-1)
Tunbl okMCNUTENbHO-BOCCTaHOBUTENBHbIX peakunn. (OlK-1)
Bogopog, ero xummyeckne csoncTtea, nonyyvyeHne mn npumeHexmve. (OlMK-1)
Obwas xapakTepucTuka anemMeHToB 1 rpynnbl rmaBHOWM noarpynnbl  (LEnoYHble  MeTanmbl).
PacnpocTtpaHeHue B npupoge, nonyveHne n npumeHenne. (OlK-1)
LlenoyHble meTannbl, nx ceoncTtBa. Okcuabl U TMOPOKCMAbI LIENOYHbIX meTannoB. Conn u umx
npumeHeHue. (OMK-1)
OOwas xapakTepucTvka NOArpynnbl >kenesa (keneso, kobanbT, Hukenb). CBOWCTBA, BaXHenwune
coeanHeHus, npumeHeHme. (OMK-1)
XKeneso. PacnpoctpaHeHne B npupoge. lNMonyyeHne v NoHATME O AOMEHHOM mnpouecce. YyryH n

ctanb. (OlK-1)

=

ogkwnN
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12.

13.

14.

15.

16.

17.

0.
. Ouccoumaumsa Boabl. MoHHoe npousBedeHWe BoAbl. KOHLEHTpauus WMOHOB BOAOPOAa B KUCIOW,

4.1.2. CpeacrtBa
Ans UHAMBUAyanu3sauum BbINONHEeHUs, KOHTpons hukcuposaHHbIX Buaos BAPO

4.1.2.3 NepeyveHb 3agaHNM ANA KOHTPONbHbIX paboTt
oby4aroLmxcs 3ao04Hon hopmbl 06yUveHUs

PactBopbl — onpefgeneHve. XapakTepucTuka pacTBOpPOB. HacbllWeHHble, HeHacblWeHHbIE U
nepecblleHHble. PacTBOpbl KOHLEHTPUPOBaHHbIE U pa3baBneHHbIe.

dusnyeckasn n xmMmmyeckas Teopun pacTBOPOB.

MoHATne — koHUEeHTpaumnsa pacTBopoB. Cnocobbl ee BblpaXXeHwus.

Oudpysms n ocmoc. OcmoTuyeckoe aasrneHne pactsopoB.3akoH BaHT — MNodda.

lMoHwxXeHne AaBneHns HacbIWeHHOro napa pacTBopoB. 3akoHbl Paynsa. MonbHasa gons.

KuneHne wn 3amepsaHue pacTBOpOB. JOyNnMOCKOMMYEcKas W KPUOCKOMMYEcKasi KOHCTaHThI.
MonsanbHOCTbL pacTBOPOB. AHTUMPU3LI.

Teopus anekTponuTM4eckon anccounaumn. Mmapataums (conbBataums). [MgpaTMpoBaHHbIE NOHBI.
CreneHb anekTponutuyeckon anccounaummn. CunbHble U criabble 3NeKTponuThl.

Onccoumanmsa kucnoT, conen n ocHoBaHuin. KaxyLasacsa creneHb Auccoumnanmm CUnbHbIX 3NEeKTPONINTOB.
Ovnccounaumns cnabbix anekTponutoB. KoHCcTaHTa 1 cTeneHb Anccoumnanmmn cnabblx 3NeKTposivToB.

HenTpanbHOW 1 Wweno4Houn cpeae. NokasaTenb KOHUEHTpaumMm NoHoB Bogopoaa — pH.

Mmaponus copnen. TunuyHble criyyau ruaponusa conen. KoHcTaHTa u cTeneHb rugponusa, pH
pacTBOpOB corien. 3aBUCMMOCTb CTENEHN rMAponmn3a OT KOHLIEHTpaL MM pacTBOPOB U TeMnepaTypbl.
OkucnnTenbHO — BOCCTAHOBUTENbHbIE peakuuun. [oHsATMe — cTeneHb okucnenus. OKuUcreHue wu
BOCCTaHOBIIEHME — ONpeaeneHne aTUxX NoHATUN.

Tun OBP — peakuuMu BHYTPUMOMEKYMSIPHOIO, MEXMOJEKYNAPHOrO OKUCMEHUSI — BOCCTAHOBMEHUS U
peakLuumm UCMNPONOPLMOHNPOBAHNS.

YpaBHeHus OBP. CoctaBneHue ypaBHeHuin OBP meTogom “snekTpoHHoro 6annaHca”. 3HaveHme OBP,
UX ponb B npoueccax PoTocmHTe3a, AblXaHus, B MeTanyprum n 1.4.

OnekTpoxumuyeckme npoueccobl kak OBP. XumMunyeckne WCTOYHWKA  3NEKTPUYECKON  SHEPrumu.
ManbBaHW4eCKNn 3nemMeHT. AHOOHbIN N KaTOOHbIN NPOLECCHI.

lMoHATME anekTpogHOro noTeHuuana wmeTtannoB. CTaHOapTHbLIA  3NEKTPOAHbIA  noTeHuman. Psa
HanNpPs>KeHU MeTanmnos.



18. 30C ranbBaHMYECKUX 3NEMEHTOB. 3aBMCMMOCTb 3MEKTPOAHOrO MOTeHUMana 3neKTPOXMMUYECKMX
cuctem (OXC) OT KOHLEHTpauun NpUaneKkTpoaHOro pacteopa. YpaBHeHue HepHcra.

19. OneKkTponu3 Kak OKUCIWUTENbHO — BOCCTAHOBUTEMbHbIA MNPOLECC. JMeKTponu3 pacniaBoB Conew u
BOHbIX PaCTBOPOB 3M1EKTPOSINTOB.

20. KaTtogHble 1 aHoAHble NPOLeCChl NpY 3MEKTPONnm3e.

21. 3akoH ®apages, ero maTteMaTU4eCcKoe BbipaXKeHue.

22. lNpumeHeHne anekTponmaa.

23. AkkymynsTtopbl. CBUHLOBbIN akkymynaTop. OC CBUMHLOBOro akkyMynstopa.

5. MeTognyeckue maTepuanbl, onpegensiowme npoueaypbl OLeHUBaHMA 3HAHMWA, YMEHUWN, HAaBbIKOB
1 (unu) onbiTa AeATENbLHOCTU, XapaKTepM3yHLWMX 3Tanbl (POPMUPOBAHMA KOMNETEHLUIN B nNpoLlecce
0oCcBO€eHUA obpa3oBaTeNnbHON NPOrpaMmbl

5.1. Kputepum oueHKM K IK3aMeHy

OueHka  «omnuyHo»  (86-100  banmos)  craButca  oby4vawowemycs,  ObHapyxuBLUEMY
cucTtemaTnyeckme n rnybokne 3HaHus yy4ebHO-MporpaMmHOro Matepuana, YMeHus cBOOOOHO BbIMOMHATb
3agaHuns, NpeayCcMOTPEHHbIE NPOrPaMMoNn B TUMOBOW CUTyaumK (C OrpaHUYeHNEM BPEMEHN) N B HETUMOBON
CcuTyauun, 3HAaKOMCTBO C OCHOBHOMW W [OMOMHUTENbHOW NUTEPaTypol, YCBOEHUE B3aMMOCBSA3M OCHOBHbIX
MOHATMIA AWCUMNINHBI B WX 3HA4YeHUW npuobpeTaemMon crneumanbHOCTM M MPOSIBUBLLEMY TBOPYECKUE
CNOCOBHOCTM M CaMOCTOATENbHOCTL B NpuobpeTeHmn 3HaHun. CTyaeHT ucyepnbiBaowmm obpasom oTBeTUnN
Ha BOMPOCHlI 3K3amMeHaumoHHOro Ounerta. 3ajaya pelleHa NpaBuUNbHO, CTyAEHT cnocobeH oGocHoBaTb
BblOpaHHbI CNOCO0 1 NOSACHUTL XO4 PeLUeHns 3a4aun.

Ouerka «xopowoy» (71-85 b6annos) crtaButcs obydatoliemMycsi, OOHapy>XUBLUEMY MOJTHOE 3HaHue
y4ebHO-NporpaMMHOro martepuana, ycnelwHoe BbINOfHEHNe 3adaHui, NpegyCcMOTPEHHbIX MporpaMMon B
TUNOBOW CuUTyauuyn (C OrpaHUYEHMEM BpPEMEHW), YCBOEHWE MaTepuarnioB OCHOBHOW nuUTepaTypbl,
peKoMeHA0BaHHOW B MpoOrpaMme, CNoCOBHOCTb K CaMOCTOATENIbHOMY MOMOSIHEHUIO 1 OOHOBMNEHWIO 3HAHUN B
Xode panbHernwen paboTbl Hag nuTepaTypol U B npodeccuoHanbHon gesTtenbHocTu. [lpu oTBeTe Ha
BOMPOCHI 3K3aMeHaLMOHHOro Guneta CTyAeHTOM OOMyLieHbl HECYLeCTBEHHbIE OWMOKN. 3agadva pelueHa
NPaBWbHO WNN €€ peLleHMe COAEepXaro HEeCYLEeCTBEHHYI0 OLIMOKY, WCMpaBMneHHY0 NpW HaBOASALLEM
BOMPOCE 3K3ameHaTopa.

Ouerka «ydosnemseopumesnibHo» (56-70 6annos) crtaButcst obydarollemycsi, OOHapyXUBLUEMY
3HaHWe OCHOBHOro y4ebHOo-nporpaMMHOro Matepmana B 06beme, 4OCTAaTOMHOM ANs anbHenwen yyebbl 1
npegcroswen paboTel MO cneumanbHOCTWM, 3HAKOMCTBO C OCHOBHOMW fMTepaTypow, pPekOMeHAOBaHHOW
NporpaMmon, yMeHue BbIMOMNHATL 3afdaHus, npedycMOTpeHHble nporpammon. [lpy oTBeTe Ha
3K3aMeHaLMOHHble BOMPOCbI U MPU BbINOMHEHUN 3K3aMEHaUMOHHbIX 3agaHui obydvaromics gonyckaet
norpeLwHocTM, Ho obnagaetr HeobXOAMMbIMU 3HAHMAMW ONA YCTPaHeHWs OWMBOK MoAd PyKOoBOLACTBOM
npenogasartens. PeweHve 3agaum cogepxuT owwnbKy, WUCMpPaBNEHHY MNpyM HaBOASALEM BOMpoce
aK3ameHaTopa.

OueHka «HeydosnemeopumernbHo» (MeHee 56 6annos) ctaButca obyyarolemMycs, 0bHapyxusLLemy
npobenbl B 3HAHWAX OCHOBHOIMO Yy4ebHO-MPOrpamMMHOro MaTtepuana, AONYCTUBLUEMY MNpPUHUUNMANbHbIE
OLWKMOKN B BbINOSIHEHUUN NPELYCMOTPEHHBLIX NPOrpamMmmoin 3agaHui, cnabble NobYXAEHUA K CaMOCTOATENbHON
paboTe Hag peKkoMeHOOBaHHOM OCHOBHOW nuTepatypon. OueHKa «HeyOooBreTBOPUTENbHO» CTaBUTCS
obyyalowmmcs, KoTopble He MOryT MpoJoiknTb O0ydyeHne unM MNpuUCTynuTb K MNpodeccuoHarnbHON
AeAaTenbHOCTM NO OKOHYaHWM akagemMumn 6e3 4ONOMHUTENbHbBIX 3aHATUI MO COOTBETCTBYIOLLEN AUCLMNIINHE.

6. OueHO4YHbIe MaTepuarnbl 4NA OpraHU3aLumn TEKYLLLEero KOHTPOsl ycneBaeMocTn
obGyuyaroLwmxcs
(Dopma, cuctemMa oueHMBaHUA, NOpPAOOK npoBedeHuA W opraHunsauna mekyweso KOHMpPOorss
ycriegaemMocmu oby4varolmxcs ycTaHaBnuBatoTcst [MonoxeHnem o6 opraHvM3aumMu TeKyLlero KOHTPOns

ycrneBaeMocTun oby4aroLmxcs.

6.1. KoHTponbHbIe paboThbl
Pazgen 1 Tema 1.1 «KATOMHO-MOnNeKynsipHoe y4yeHue»

BapwaHT 1

1 OpnHakoBO nu Yncno monekyn, cogepxaiumxcs B 1,0 r sogopoga v B 1,0 r kucnopoga? Ecnm pasHoe,

TO BO CKOIbKO pas?

2. Ckorbko Monb KonmyecTBa BelwecTBa coctaenstoT 1,505 * 1023 monekyn?

3. Yewmy paBeH akBuBaneHT conu KH2PO4 ?

4. Tpu paenenun 98,7 klMa n temnepatype 91°C HEKOTOPOE KONMMYECTBO rasa 3aHumaeT oobem 680 mn.

HaliT o6bem rasa npu HopmarbHbIX YCIOBUSIX.

5  BblYMCnUTb MONBbHYIO Maccy aueTtoHa, ecnu macca 500 mn ero napos npu 87°C n ganeHun 96
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klMa paBHa 0,93 r.

6.

BewecTtBo cogepxunt 31,7 % kanus, 42,3 % xpoma u 26,0 % kucnopoga. BeiBecTn npoctewyto

chopmyrny 3TOro BellecTea.

BapunaHT 2

o gk~ wDdpE

Ckonbko monekyn cogepxart 60 r yrnepoga?

CkonbKko mMonekyn cogepat 5 Monb BellecTBa?

Yemy paBHa 3KBMBarieHTHasi Mmacca xnopa B ero okenge C1.03 ?

Kakon o6bem 3anmet 1 kr Bo3gyxa npu 17°C n gasnennn 101,33 klMa ?

MnoTHocTb rasa no Bo3ayxy paeHa 1,517. Yemy paBHa MonbHasi Macca rasa?

Mpn B3anMoOencTBUM LIMHKA C CONISIHOW KMCMOTOW Bblaenunocb 672 mn Bogopoda (H.y.). Bblumcnntb

Maccy npopearmpoBaBLLEro LinHKa.

BapuvaHT 3

1

Kakoe 3HayeHune nveet vmcno Asoragpo? Ckonbko monekyn H20 copepxaTt
9,0 r BOOBI?

2. Ckonbko Monb BelecTBa cogepxurca B 4,5 r Bogb!?

3. Yewmy paBHa akBMBaneHTHas macca conum Ca(NOs)2 ?

4. MMpwn 19°C n gaeneHun 98,3 kla macca 1 n rasa pasHa 1,81 r. Yemy paBHa MonbHasi macca 3Toro
rasa?

5. B kakom ob6beme cogepxutca 1 kr sosgyxa (Mm = 29 r/monb) npu H.y.

6. B cocrtaBe BeuwecTtBa 32,4 % Hatpusa, 22,5 % cepbl u 45,1 % kucnopoga. BeiBeante dopmyny
aToro BellectBa. Kak oHO Ha3biBaeTCcA?

BapuaHT 4

1. Yemy paBHa macca (r) 2 * | O3 Mornekyn avokcuaa cepbl?

2. Ckonbko monb coctaenstoT 200 r rmgpokcmaa HaTpua? m

3. OguHakoB nn aKkBMBaneHT xpoma B coegnHeHunsix CrC12 n Crz(S0a4)3 ?

a) aa; 6) Her.

4. Tpu HopmanbHbIX ycnoBusax (H.y.) 1 r Bo3gyxa 3aHumaeT obbem 773 mn. Kakon obbem 3aiMeT Ta xe
mMacca Bo3gyxa npu 0°C n gasnenun 93,3 klMa?

5. Onpepenutb 06beM, 3aHnMaemblii 0,07 kr N2 npu 21°C n gaBnennmn 142 kla.

6. B cocTtaBe BewlectBa 2,04 % Bogopona 32,65 % cepbl u 65,31 % kncnopoga. Kakosa npocrenias
dopmyrna Bewectsa?

BapwnaHT 5

1. Kakou Bec umetot 20 * 102 monekyn NaOH ?

2.  Ykaxute npubnusmtenoHoe 4mcno mMonb caxapo3sbl C12H22011, cogepxawmxcs B 1 Kr caxapa.

3. Yemy paBeH akBMBaneHT cepHou kucnotbl H2SO4, ecnu npu B3ammogencteum ¢ KOH obpasosanack
conb KHSO4 ?

4. Ta3 3aHMmaeT o6bem 680 mnnput - 91°C n P - 98,7 klMa. HaiTn o6bem rasa npu HopmarsbHbIX
YCINOBUSIX.

5. TnoTHocTb aTMneHa no kucnopogy pasHa 0,875. OnpegenuTb MONEKYNSAPHYIO Maccy aTureHa.

6. B cocTtaBe BeuwecTtBa 17,18 % kanus, 0,88 % Bogopoaa, 53,74 % cypbMbl 1 28,2 % kncnopoga.

BbiBeCcTU npocTenwyto hopmMyny 3Toro BeLecTsa.

Paszgen 1. Tema 1.2 «CtpoeHue BewecTBa»

BapuaHT 1

1. Kakue BaneHTHOCTU MOXeT nposBnaTb Se, kakue O. MNovemy?

2. Hanucatb aneKkTpoHHyt0 ¢opMyny W patb rpacudeckoe usobpaxeHue 3feMeHTa C MOpsiAKOBbIM
HOMepoMm 77.

3. KakoBO MpOCTpaHCTBEHHOE pacrnosnioXXeHne u Tun rnbpuamsauum B H2S?

4. Kak nameHsietcs xapakrtep cBsasu B HCI, HBr, HJ. Kakasi u3 aTux kucnot camasi cunbHasn?

5. Metannuyeckas cBa3b. [loyemy MeTanbl NNaCTUYHbI, KOBKN?
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BapuaHTt 2

1. Hanucatb 3HaYeHUs BCeX KBAHTOBbLIX YNCEN OIS 9NeKTpoHOB aToMa Na.
2. Hanncatb anekTpoHHyK bopMyny anemMeHTa ¢ NopsaKoBbIM HOMEPOM 52 1 nokasaTb pacnpeneneHuve
rpacumyecku.
3. [oHOpHO-aKLEeNTOPHbIA MexaHn3M obpa3oBaHus [SiFs]?.
4. YTto Takoe 3Heprusi MOHU3aLUUN 1 Kak oOHa naMmeHsieTcsa B 1 rpynne rmaBHOM noarpynne.
5. VYkasatb Tun rubpugnsaumm B Moriekyne SiHa.
BapuaHT 3
1. CkomnbKO 3NEKTPOHOB MOXET pacnonaratbCs Ha NoaypoBHe s, p, d, f ? OTBeTUTh, MCXOAsA U3 KBAHTOBbIX
yncen.
2. Hanucatb anekTpoHHyto dopMyny u patb rpadudeckoe wunsobpaxeHue 3afnemMeHTa C MOpPsAKOBbIM
Homepom 51.
3. YcTaHOBWUTb NPOCTPaHCTBEHHYIO CTPYKTYPY Monekynbl NFz u Tun rubpugusauum.
4. Kakas cBasb 6onee nonagpHa N-H, P—-H, As—H.
5. Tloyemy meTannbl NpoBOAAT TOK, TEMNNO?
BapwuaHT 4
1. HanwucaTb 3Ha4yeHusi KBAaHTOBbIX YNCEN ANS BCEX AMEKTPOHOB 3feMeHTa C NopsiAKoBbIM HoMepom 13.
2. HanucaTtb aneKTpoHHY hOpMyIy areMeHTa ¢ NopsiAKOBbLIM HOMEPOM 76.
3. Onpegenutb TvN rMbpuansauun opbutanen atoma yrnepoga B monekyne CO2, ecnu Pmonexyns = O.
4. Kakon Tvn cBs3m B Mmonekyrne KBr, nokasaTb C MOMOLLbIO cXxeMbl 06pa3oBaHMe CBS3N.
5. YkasaTb, nodemy Boda C MosiekynspHon maccon 18 ssnsetca xugkoctbto, a H2Se ¢ M = 81 —raa.
BapuvaHT 5
1. KopnyckynsipHO-BONHOBasA ABOMCTBEHHOCTb 3NIEKTPOHA.
2. Hanucatb 9anekTpoHHyt0 dopMyny W AaTb 3NEKTPOHHO-rpadmyeckoe pacnpegerneHne 9neKTPoHOB
3aneMeHTa C NopsaKoBbIM HOMepPOM 41,
3. Onwucatb anNekTpoHHOe CTpoeHue noHa BF 4.
4. Ykasatb Tvn rmdpugusaumm AO KpemMHusi B Mmonekyrne SiFa.
5. Ha kakom ocHoBaHum Cr m S pacnorioXeHbl B OAHOW rpynne nepuoamnmyeckon CUCTEMbI, HO B PasHbIX
nogrpynnax.
Paspen 1. Tema 1.4 «PacTtBOpbI»
BapuaHT 1
1. Ckonbko Bogbl Heobxogmmo npubasute K 100 mn 20 % pacteopa (nnoTHocTe = 1,10 r/mn), 4YTOOHI
nonyuntb 5 % pacTtsop.
2. B kakom obbeme 0,1 m pactopa cogepxmutcsa 7,1 r Na2S0a.
3. BblunMcnuTb MONSIPHOCTL U HOpManbHOCTb 56 % pacTteBopa HzPO4, nnoTHOCTL koTOporo 1,35 r/mn.
4. [Ona Hentpanu3aumm 20 mn 0,1 H pacTBopa KucnoTbl notpeboBanocb 8 MmN pacteBopa Lenoym
NaOH. Ckonbko rpammos NaOH cogepxutcsa B 1 n pacTeopa.
5. K950 mn Bogbl npubasunu 50 mn 48 % - Horo pactBopa H2SO4 nnoTHocTbio 1.38 r/mn. BelumcnuTb
MacCOBYIO JOM0 NOfy4YEHHOro pacTeopa.
6. B 800 mn Bogpbl pactBopunu 5,3 r Na2COs. KakoBa monsdpHasa koHUeHTpaunsa akemaneHta Na2COs
B 3TOM pacTBOpeE.
BapwaHT 2
1. Ckonbko rpamm BaClz * 2 H20 notpebyetcsa ans npurotoeneHusi 80 r pacTBopa C MacCoBOW JoNen
BaClz paBHow 15 %.
2. Bbluncnutb MonsipHOCTL pacTteopa, ecnv B 500 mn cogepxutes 7,4 r rugpokecnaa Kanbuus.
3. Bblumcnute MaccoBylo gonto pactBopeHHoro Bewectsa B 10 H pactBope H2SO4 nnoTtHocThio 1,29
r/mn.
4. Kakor obbem 3 H H2SO4 TpebyeTca ans HewTpanusaumm 8,415 r KOH.
5. Ckonbko BoAbl HYXHO npunutb K 1 n 38 % conaHon kucnotbl (MnoTtHocTb = 1,189 r/mn), 4YTOOGbI
npurotoButb 18 % pacteop (nnoTHocTb = 1,089 r/mn).
6. Bbluncnute mongapHocTb 18 % pacteopa HCI (nnotHocTb = 1,09 r/mn)
BapwuaHT 3

1. Ckonbko rpamm cynbgata ammoHusa cogepxutcsa B 250 mn 0,02 H pacTBopa.

2. Yemy paBHa mMaccoBas oSS paCTBOPEHHOrO BeLLleCTBa B pacTBope, Nony4eHHoOM pacteopeHmem 90
r sewecTtsa B 180 r Bogpbl.

3. Onpegenutb MonsApHOCTb 5 % pacTBopa a3oTHOM KACNOTbI, NIOTHOCTLIO 1,10 r/mn.
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4. [o kakoro obbemMa HyxHO pa3baButb 50 mn 38 % pacTtBopa cepHoOm KMcnoTtbl (NAOTHOCTE = 1,29
r/mn), 4tobbl npurotoBuTb 0,5 H pacTeop.

5. Ckonbko mn 0,5 H pacTtBopa KucroTbl noTpebyetcs ansa Hewtpanmsaumm 10 mn 0,1 H pacTBOpa
Lienoyn.

6. BbluMCnUTb MOMSIPHYIO M HOPManbHYK KOHLIEHTPaLMIO 3KBUBArNeHTa pacTBopa rmapokcmMaa HaTpus,
cogepxauero B 250 mn 20 r NaOH.

BapuaHT 4

1. KakoBa monsipHOCTb pacTtBopa, ecnu B 600 mn cogepxutes 11,76 r opTodochHOpHOM KUCMOThI.

2. Ckonbko rpammoB CuSO4 * 5H20 HyxHO Anst npurotoBneHus 2 n 4 m pactsopa CuSOa.

3. Bblumcnutb MaccoByto OO0 rmapokcuaa ammonms B 15 H pactsope nnoTHocTso 0,898 r/mn.

4. Ckonbko BOAbl HYXHO npunutb K 1 11 38 % consHon kucnoTbl (nnoTHocTb = 1,189 r/mn), 4TOOGHI
npurotoButb 18 % pacteop (nnotHocTb = 1,089 r/mn)

5. [Ons Hentpanusaumm 20 mn 0,1 H pacTBopa noTpeboBanocb 8 Mn pacTBopa rMApoKCMAa HaTpus.
Ckonbko rpammoB NaOH cogepxuT 1 11 3TOro pacrtesopa.

6. Yemy paBHa MonsipHas KOHUeHTpauusi akBuBaneHTta 18 % pacteopa HCI (nnotHocTtb = 1,09 r/mn).

BapuaHTt 5

1. Ckonbko rpamm HCI cogepxutca B 250 mn 7,15 % pactBopa HCI (nnotHocTb = 1,035 r/mn).

2. Ckonbko mn 8 H NaOH moxHo npurotoBuTb U3 1 n 42 %-Horo pactBopa NaOH (nnotHocTs = 1,45
r/mn).

3. Kakoe konnyecTtBo kapboHaTa kanusa Hy>xHO ansi npurotosneHusa 200 0,3 m pacTteopa.

4. Ckonbko rpamm pacTtBopeHHoro Bellectsa cogepxutca B 500 mn 0,2 H pactBopa MgOa.

5. Ckonbko mMn Bofgbl HykHO npunuTb k 100 mn 24 % pactBopa (nnoTtHocTb = 0,91 r/mn) rmgpokcmaa
aMMOHWs1, YTOObI NpUroToBUTL 5 % pacteop (NnotHocTb = 0,97 r/mn).

6. KakoBa monsipHasi KOHUEHTpauusa pacteopa, ecnu B 5 mn cogepxutcs 0,02 r CuSOa.

Paszgen 1. Tema 1.5 «KKomnnekcHble coeguHEHUA»

1. Kakme coeguHeHus HasbiBalOT KOMMIEKCHbIMU? [lepeyncnnTb TuUNbl U30OMEPUM  KOMIMIEKCHbIX
COeUHEHU.

2. Datb MOHATUSA: a) KomnnekcoobpasoBarerb; 6) KOOpAHaLMOHHOE
4YnCNo KomnnekcoobpasoBaTtens; B) nuraHabl.

3. [aTb NOHATUA: BHYTPEHHSS U BHELUHAS chepbl KOMMIEKCHOrO COeANHEHUS.

4. B 4yeM OTNMYMEe KOMMMEKCHbIX CONen OT ABONHbIX?

5. YTto Takoe KOHCTaHTa HEeCTOMKOCTM KOMMMEKCHbIX MOHOB? Ha OCHOBE Kakoro 3akoHa mnonydarT ee
BblpaXkeHune?

6. Vcnonb3ys gaHHble NpUIoXeHus 6, ykasaTb Haubonee NpoYHbIA KoMmnekcHbln uoH: 1) [Ag(NHSs)]*,
2)[Cu(NHz)4)?*, 3) [Co(NH3)e] 3*.

7. Wcnonb3ys gaHHble nNpunoxeHus 6, ykasaTb Hanbonee NpoyHbli KOMMMEKCHbIA MoH: 1) [Cu(CN)4]%,
2)[Ca(CN)4]%, 3) [Fe(CN)e]*-.

8. [JaTb xapakTepucTuKy JOHOPHO- aKUuenTOPHOro T1na XMMNM4eCcKon CBA3N.

9. WMoHbI kakux anemeHToB nepuoaunydeckon cuctemsl . 1. Mengeneesa obnagatoT SpKO BbipaXXeHHOWN
CMOCOOHOCTLIO AaBaTb KOMMIEKCHbIE COeAMHEHUA?

10. Kakme 4yacTtuupbl 0ObIMHO BLIMOMHAKT ponb NMraHgoB? Haseate nuraHdbl C CUMbHBIM U CnadbiM
nonem.

11. KakoBbl Hanbonee xapakTepHble KOOPANHALMOHHbIE YMCa KoMNekcoobpasoBaTenemn?

12. C TO4YKM 3peHUst Kakux Teopwui OOBACHAT NpUpoay XUMUYECKOW CBS3M B  KOMMJIEKCHbIX
coegnHeHnax?

13. Kak onpefensioT 3apsg KOMNIIEKCHOro noHa?

14. KakoBa reomeTpuyeckas coopMa Komnnekca v Tun rubpuansanmm, ecnm KoopauHaLMoHHOE YnCho
KoMnnekcoobpasoBaTtens paBHo 67

15. KakoBa reomeTpuyeckas dopMa Kommnrnekca v Tun rmépuansaumm, ecnum KoopauHaLMoHHOE YMCro
koMnekcoobpasoBaTensi paBHo 47

Paspen 1. Tema 1.6 «OKkncnuTenbHO-BOCCTaHOBUTENbHbIE peakLumn»

1. Kakne npouecchbl Ha3blBalOTCA OKUCIUTENbHO-BOCCTAHOBUTENBHBIMMN?

2. Y710 Takoe oKucneHue n BoOcCTaHoBNeHne?

3. Kak nsmeHsieTcs cteneHb, OKMCNEHNS' B MPOLIECCE OKUCIIEHNS, B NPOLIECCE BOCCTAHOBEHUA?
4. Kakue BelllecTBa Ha3bIBAKOTCS OKACIIUTENSMU N BOCCTAHOBUTENSMU?

5. B kakux rpynnax (nogrpynnax) nepnoanyeckon CUCTEMbI 3NIEMEHTOB O.N.Menpeneesa
pacnonoXeHbl 31IEMEHTbI C APKO BbIPaXX€HHbIMU BOCCTaHOBUTENbHBIMU CBOUCTBAMWU?
6. B kakux rpynnax (noarpynnax) nepnoamy4eckon CUCTEMbI ANEMEHTOB O. . MeHpgeneesa

pacnonoXxeHbl 3J1EMEHTbLI C APKO BblpaXXeHHbIMN OKUCTITUTENTbHbIMU cBoncTBamm?
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7. Tepevncnutb OCHOBHbIE TUMbl PeaKLUin OKUCINEHNSI-BOCCTAHOBIEHWS.
8. Kak onpepenstoT akBMBanNeHTbl OKUCIUTENS, BOCCTAHOBUTENNA?
9. PacctaButb k03a(pduUMEHTbI M ONpeaennTb, Kakas W3 NPUBEAEHHbIX HWKE peakuuin siBnsietcs
OKUCINTENbHO-BOCCTAHOBUTENbHOMN:
1) FeCls + NaOH = Fe(OH)3 + NaCl;
2) Fe(OH)3z =Fe203 + H20;
3) Fe203+H2 = Fe+H:0.
10. JaTb noHATME 06 OKNCNUTENBHO-BOCCTAHOBUTENbHbLIX NoTeHLManax. Kak, ncnonb3ys nx Benm4ynHbl,
MOXXHO onpeaennTb HanpaBlieHUE OKUCITUTENbHO-BOCCTAHOBUTESbHbLIE MPOLIECCOB?
11. ['Ae HaxoaAT NPUMEHEHNE OKUCUTENTbHO-BOCCTAHOBMUTENbHLIE NPOLIECCHI?
12. TpuBectn npumepbl COeaUHEHWA a30Ta, Xnopa, MapraHua, KOTOpble MOryT MpOsiBMATb TOMbKO
OKUCNNTENbHbIE CBOMCTBA.
13. TpuBecTn npumMepbl COEOVMHEHWA cepbl, Xenesa, WoAda, KOTopble MOryT MpOsiBNATb TOJbKO
BOCCTaHOBUTENbHbIE CBOWCTBA.
14. TlpyBecTM NpuMMepbl COEOVHEHWUA cepbl, as3oTa, MapraHua, KoTopble MOryT MpOSIBNATbL Kak
OoKuUCnUTernbHble, Tak U BOCCTAaHOBUTENbHbIE CBONCTBA.
15. Kakon anemeHT nepuogmyeckon cuctembl [. W. MeHgeneesa 4BNAeTcsa camblM CUIbHbIM
BOcCcTaHoBUTENEM?
B 3apgavax 16-30 ykasaTb, kakoe BeLLECTBO SBMNAETCA OKUCIMTENEM M KakOoe BOCCTaHOBUTESMEM.
BblyMcnnTb 3Ha4YeHUe 3KBUBANEHTA OKUCIIUTENS N BOCCTAHOBUTENS.
16. H2AsOs+H2S — As2S3+H20+S0:
17. SO2+l2+H20 —  H2SO4+HI
18. HNO2+HI — NO+Il2+H20
19. Zn+HNO3 —  Zn(NO3)2+NHsNO3z+H20
20. NaCrO2+Cl2+NaOH — Na2CrOs+NaCl+H20
21. NH3+O2 — NO+H20
22. MnO2 +KOH — K:MnO4+H20
23. HIO3+H2S — S+NI+H20
24. FeS0O4+NaClO+NaOH+H20 — Fe(OH)s+Na2S04+NacCl
25. KMnOs+K2S03+H20 — K2S04+MnO2+KOH
26. CrCls+NaClO+NaOH —  Na2CrOs+NaCl+H20
27. KoaMnO4+KNO2+H2S04 — MnSO4+KNO3+H20+K2S04
28. P+H2O — H3POas+ PHs
29. (NH4)2Cr207  —  N2+Cr203+H20
30. Br2+HCIO + H20 — HBrOz + HCI
B 3apauyax 31-45 ykasaTb TWUN OKUCHMUTENbHO- BOCCTAHOBUTENBHOM peakuunm UM Ha OCHOBE
3NeKTpoHHoro 6anaHca nogobpartb KO3 pULMEHTDI:
31. H2SO3 —  K2SO0s4 + K2S
32. NO2+H20 — HNO2+ HNOs3
33. NHsNO3 — N20+H20
34. HI+C1,+H,O — HIOsz+ HC1
35.C+HNOz — CO2+ NO:2+ H20
36. K2Cr207+ KoS + H2S04  — S +Cr2(S04)3 + K2SO4+ H20
37. ClO2+Ba(OH)2 — Ba(ClO2)2 + Ba(ClO3)2 + H20
38. P+tH.O — Hs3P0s+PHs
39. [>+H202 — HIO3+H20
40. KMnO4+H3PO3+H2S0s4 — H3PO4+MnSO4+H20+K2S04
41. KMnOg4 — KoMnO4+MnO2+02
42. HoSO3+HCIO: — H2S04+HCI
43. Zn+H2S0s4 —  S02+ZnS04+H20
44. KClIO3 — KCIO4+KCI
45. Cr2(S04)3+KMnO4+H20  —  K2Cr207+H2MnO3+H2S04

3aKkoHYMTb ypaBHEHME peakumii. Ha ocHoBe aneKTpoHHOro 6anaHca pacctaBuTb KO3PULMEHTDI:

46. FeSOs4+ O2+ H20 —

47. P + KMnOs+ H20 — KH2PO4 + KoHPO4+
48. Mn(NO2) + NaBiOz + HNO3s — HMnOa+

49. NO2+ KMnOs+ H20 — KNOs+

50. (NH4)2Cr207 — N2+

51. BiCls+ SnCl:+ KOH — Bi+

52. NaClOs+ H2S — H2SOa4+
53. KCrO2 + Br2+KOH —
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54, Te+ KOH —
55. Cu2S + HNO3(kony)

KoTeOs+
— H2SO4+

56. FeSO4+ KMnO4 + H2SO4 —  Fez(S04)s+
57. K2S + KMnOs+ H.O — S+

58. Kl + K2Cr207+ H2S04 — |t

59. Ni(OH) 2+ NaCIO + H20 — Ni(OH)s+

60. Zn + H3AsOz+ H2SOs —  AsHs+

KpuTepun oLeHKu:

— MPaBUNbHOCTb BbINOSIHEHUSA KOHTPOMNbLHOM PaboThl B COOTBETCTBUM C 3afaHUEM,;

— CTeNeHb YCBOEHWSI TEOPETUYECKOro MaTepmana no TeMe KOHTPOnbHON paboThl;

— CNOCOBHOCTb NPOAEMOHCTPUPOBATL NpenofaBaTento HaBblkn paboTbl B MHCTPYMEHTANbHON NPOrpamMmmMHON
cpefe, a Takke NPMMEHUTb UX K PELLEeHM0 TUMOBbIX 3a4ay, OTIIMYHBIX OT BapuaHTa 3agaHus;

— NPaBUNIBHOCTL M MOMHOTa OTBETOB Ha BOMPOCHI MpenoaaBartens npu 3awute paboTtsl 1 ap.

Llikana oueHnBaHus:

Bannbl Ans yyeta B penTuHre
(oueHka)

CreneHb YyOOBNETBOPEHUA KPUTEPUAM

«OTnM4HO» (86-100 6annos)

BbinonHeHbl Bce 3agaHus KOHTPOrbHOM paboTbl, 0byyaloLwuiicst 4eTKO 1 6e3 oWMBoK OTBETUN
Ha BCe BOMPOCHI

«xopoLwoy» (71-85 6annos)

BbinonHeHbl Bce 3aAaHns KOHTPOSbHOW paboTbl; 0byyaloWmMincss OTBETUI Ha BCE BOMPOCHI C
3aMeyaHnsIMU.

«YyOOBMETBOPUTENbHO» (56-70 | BbIMonHeHbl He BCe 3afaHnsi KOHTPOMbHOM pPaboThl C 3aMeyaHnsIMmK; 0ByYatoLMNCs OTBETUN

6annos)

Ha BCe BOMNPOChHI C 3aMeYaHnammn

«HeynoBNeTBOPUTENbHO» (MeHee 56 06yqarou.w||71c9| He BbINOSHUM UMW BbINOMHUI HEMPaBUNbHO 3a4aHNs KOHTPOSIbHOM paﬁOTbI;

6annos)

06yanOLIJ,VIl7ICF| OTBETW/T Ha BOMNPOCHI C owmnbkaMm Unu He OTBETUN Ha BOMNPOChHI.

6.2. Tembl pechepaToB

. CKOPOCTb XMUYECKMNX PeaKLni.
. CywHocTb 3aKkoHa gencteusa macc. Npasuno BaHT-MNodda.
OHeprusa aktuBauuun. MexaHnambl peakuui.

XapaKTepI/ICTI/I KN XUMNYECKOro paBHoBeCUA.

1
2
3.
4. Peakuun obpatumMble U HeobpaTMMble B GUOMOrMYECKUX NpoLieccax.
5
6

. Xumunyeckoe paBHOBECHKE. Ponb KaTanm3aTopoB B XMMUNYECKUX MnpoLeccax.
7. Bosgencteue gaBneHus, TeMnepartypbl, KOHUEHTpaun pacTtBoOpoB Ha Broxnmmnyeckme

npouecchl.

8.  XuMu4yeckue anemeHTbl — NPOUCXOXOEHNE Ha3BaHUI

9. WcTopusa oTKpbITUSA 31IEMEHTOB

10. AnnoTporHble Mmoandukaumm yrnepoga

11. Okcup Bogopoaa — CTpoeHue, CBOMCTBa U OCOBEHHOCTU €ro MHOMOYMCHIEHHBIX (HOPM
12. BopopopgHasi aHepreTuka

13. CeoicTBa HEKOTOpPLIX BellecTs B ceeTe TO[,.

14. CsoncTBa U CTpyKTypa BOAbI.

15. VICTOYHMKM 1 BUObI 3arpA3HEHNss aTMOCdEepHOro Bo3ayxa.

16. YouBuUTENbHbIE CBONCTBA BOAbI

Kputepum oueHnBaHus:

— MOJIHOTa PacKpbITUS TEMBI;

— CcTeneHb BrafeHusi NOHATUAHO-TEPMUHONOMMYECKUM annapaTom AUCLMMIINHBI;

— 3HaHuMe paKTU4YecKoro Matepuana, oTCyTCTBue hakTU4eCKMxX OLNBOK,;

— YMEHUE JTOrMYeCcKkn BbICTPOUTb MaTepuarn OTBeTa;

— YMEHUe apryMeHTUpoBaTb NpearioXXeHHble NoAXoabl U PeLleHns], caeNnaHHbIe BbIBOObI;

— CTeneHb CaMOCTOSATENbHOCTM, FPaMOTHOCTM, OPUIMHANBHOCTM B NpPeACTaBneHun maTepuana

(ctunmctuyeckne 060pOTHI,

rpaMmmMaTn4ecKkux ol M6OK);

MaHepa WU3NoXeHud, cnosaprnZ 3anac, OTCyTcTBue wunn Hanun4ne

— BbIMNONHeHMe TpeboBaHWii kK opopMneHnto paboThl.
LLikana oueHuBaHuA:

Bannel onsa yyeta B petuHre
(oueHka)

CTeneHb yA0OBMNETBOPEHUSI KpUTEPUSIM

«OTnn4Ho» (86-100 Gannos)

CopepxaHue paboTbl B LENOM COOTBETCTBYET TeMe 3agaHusi. NpoaeMOHCTPUPOBAHO 3HaHue
(hakTuyeckoro MaTtepuarna, OTCyTCTBYHOT OLINGKU. [MPOOEMOHCTPUMPOBAHO YBEPEHHOE BrageHue
NOHSATUAHO-TEPMUHOMNOTMYECKUM  annapaTtoM  AWUCUMMIMHBI  (YMeCTHOCTb  ynoTpebnexus,
abbpeBuaTypbl, TONKOBaHWE U T.4.), OTCYTCTBYIOT OLWIMOKU B ynoTpebneHun TepmuHoB. MNMokasaHo
YMEroe MCnosib30BaHNEe KaTeropuii U TEPMUHOB AUCLMMIMHBI B X aCCOLMaTUBHON B3aVMOCBSI3N.
OTBeT YeTKO CTPYKTYpMpOBaH W BLICTPOEH B 3adaHHOW noruke. Yactu oTBeta mnorndecku
B3anMocBsi3aHbl. OTpaxeHa normyeckas CTpykTypa npobnemsl (3agaHus): noctaHoBka Npobnemsi
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— aprymeHTauusi — BbiBoAbl. O6beM OTBeTa yKNaablBaeTCs B 3afaHHble pamku Mpu COXPaHEeHUH
cMmbicna. MNpoaeMOHCTPUPOBAHO YMEHUE apryMEHTUPOBAHO M3naratb COGCTBEHHYHO TOUKY 3pEeHUs.
BuaHo yBepeHHoe BrnageHe 0CBOEHHbIM MaTepuarioM, U3NoxeHe ConpOBOXAEHO afeKBaTHbIMM
unnocTpauusaMu - (MpuMepamu) 13 MpakTukM.  Bbicokass cTeneHb  CamMOCTOSITENbHOCTY,
OpUIrVHaNbLHOCTb B MPeACTaBleHUU MaTepuana: CTUIMCTUYECKME OGOPOThLI, MaHepa M3NOXKeHUs,
croBapHbiIi 3anac. OTCYTCTBYIOT cTUnMCTMYeckue U opdorpadpnyeckne ownbku B Tekcte. PaboTa
BbINOMHEHa akkypaTHO, 6e3 MOMapoK W UcNpaBheHWii

«xopoLo» (71-85 6annos)

CopepxxaHne oTeeTa B LIENIOM COOTBETCTBYET Teme 3apaHus. [poaeMOHCTPUPOBAHO 3HaHWe
dakTyeckoro  matepuana,  BCTPEYalOTCH  HeCyL|eCTBeHHble  bakTuyeckme  OLIMGKW.
MpoaemMoHCTpMpoBaHO BrnageHue MOHATUAHO-TEPMUHOMOMMYECKUM  annapaTom  AWCLMMNMUHBI
(ymecTHOCTb ynoTpebnenus, abbpeBuaTypbl, TONKOBaHWe W T.A.), OTCYTCTBYIOT OLWMUOGKM B
ynotpebneHun TepmuHoB. [lokazaHO ymenoe WCNONb3oBaHWE KaTeropun M TEPMUHOB
OVCUMNINMHBI B MX accoumMaTMBHOW B3aMmocBssn. OTBET B JOCTAaTOYHON CTENEHN CTPYKTYPUPOBaH
N BbICTPOEH B 3afaHHoOW noruke 6e3 HapyleHuwii oblero cmbicna. Yactn oTBeTa normyecku
B3amMmocBaA3aHbl. OTpaxeHa noruyeckas CTpykTypa npobnemsbl (3agaHus): noctaHoBKa Npobnemsl
— aprymeHTaums — BbiBogbl. O6beM OTBeTa He3HaYUTENbHO NPEBbILAET 3adaHHble paMKku npu
coxpaHeHuu cmbicna. MNpoaeMOoHCTPUPOBaHO YMEHVE apryMEHTUPOBaHHO mU3naratb COBCTBEHHYIO
TOYKY 3peHusi, HO aprymeHtaums He Bcerga YybeautenbHa. WanoxeHwue nuwb oTyactu
COMPOBOXAEHO afleKBaTHbIMW UNMOCTpaUmaMm (NpruMepamun) n3 npakTukv. floctatouHasi cteneHb
CaMOCTOSITENMBHOCTU, OPUrMHANBLHOCTL B NMPeAcTaBneHn matepuana. BetpevaioTcs menkue u He
nckaxatowe cmbicna owubku B CTUIUCTUKE, CTUNUCTWYeckve wTamnel. Ecte  1-2
opdorpagmyeckme ownbkm. PaboTa BbinonHeHa akkypaTHo, 6e3 MoMapoK 1 cnpaBneHni

«yOOBrEeTBOPUTENBHO» (56-70
6annos)

CopgepxaHne paboTbl B LeNOM COOTBETCTBYeT Teme 3ajaHus. [lpoaeMoHCTpupoBaHO
yAOBMETBOPUTENBHOE 3HaHUE (haKTUYECKOro MaTepuana, ecTb paktuyeckue owmnbkn (25— 30%).
lMpoaemMoHCTpUpoBaHO AOCTAaTOMHOE BRajeHue MOHATUMHO-TEPMUHONOMMYECKM  annapatom
OVUCLUMMNNWHBI, €CTb OWMGKN B yNnoTpebneHnm n TpakToBke TEPMUHOB, paclundpoBke abbpesunatyp.
MuHucTepcTBo cenbckoro xossnctBa Poccuiickon Pepepaunm OrbOY BO  «Bypstckas
rocyqapCTBEHHasi CenbCKOXO3AWCTBEHHAs akagemumss umeHn B. P. ®ununnosa» Cuctema
MeHeQkMeHTa kadectBa [lonoxeHne 06 opraHusaumMn TeKyLlero KOHTPONs ycrneBaemMocTu
obyuvatowmxca CTO CMK - 8.0.1 - 6.0 - 2017 CtpaHuua 26 13 35 OwmbkM B “Cnonb3oBaHUM
KaTeropu M TEPMMHOB OUCUMMIUHBI B WX accouMaTMBHOW B3avMocBsid3n. OTBET Nioxo
CTPYKTYpMpOBaH, HapyLleHa 3aAaHHas noruka. Yactu oTBeTa formyeckn pasopBaHbl, HET CBA3OK
Mexagy Humu. Owwnbkn B nNpeacTaBreHuy FOrM4eckod CTPYKTypbl npobnembl (3agaHust):
NnocTaHoBKa Npobnembl — aprymeHTaums — BoiBogbl. O6bem oTBETa B CYLLECTBEHHON CTENEHN (Ha
25-30%) OTKMOHsieTCA OT 3afaHHblX pamok. HeT cobcTBeHHOW TOukM 3peHust nnbo oHa cnabo
aprymeHTupoBaHa. [pumepsbl, NpUBEAEHHbIE B OTBETE B Ka4ECTBE NPaKTUYECKMX UMMCTpauunii, B
Marow CTerneHn COOTBETCTBYHOT U3MNOXEHHbIM TEOPEeTUYECKMM acnektam. TekcT paboTbl
NPUMEPHO  HamonoBWHY MpeAcTaBnseT Ccobon CcTaHdapTHble 06opoTbl M dpasbl U3
y4yebHuka/nekumn. Obunue owmBoOK B CTUINCTUKE, MHOFO CTUNUCTUYECKMX LWiTamnoB. Ectb 3-5
opdorpadumyecknx owmbok. PaboTa BbINONMHEHA HE OYEHb akKypaTHO, BCTPEYalTCs NMoMapku 1
vcnpaBnexust

«Hey[oBMNETBOPUTENBHO» (MeHee
56 6annoB)

CopaepxaHve oTBeTa He COOTBETCTBYeT TeMe 3afaHusi UMK COOTBETCTBYET eMy B O4eHb Marnomn
cteneHun. [MpoaeMOHCTpMpOBaHO KpanHe cnaboe BnageHue MNOHATUINHO-TEPMUHONOMMYECKUM
annapaTtoMm AUCLMNMUHBI (HEYMECTHOCTb ynoTpebreHusi, HeBepHble abbpeBnaTypbl, UCKaXeHHoe
TOMKOBaHWe W T.A.), MPUCYTCTBYIOT MHOMOYMCIIEHHblIE OWWOGKM B ynoTpebneHnn TepMUHOB.
[MpoaeMOHCTPMPOBaHO KpanHe HU3Koe (OTPbIBOYHOE) 3HaHME (DaKTUYEeCKoro MaTtepuana, MHOro
akTM4eckux owmnbok — MpakTuyeckun Bce akTbl (OaHHble) NGO UCKaXeHbl, NGO HEBEPHbI.
OTBeT npepacTaBnsieT coboW CNMOWHON TeKCT 6e3 CTPYKTYpUpOBaHWS, HapylleHa 3agaHHas
norvka. Yactu oTBeTa He B3aMMOCBsi3aHbl nornyeckn. HapylweHa noruyeckasi CTpyKTypa
npobnemsbl (3agaHus): noctaHoBka Npobnemsl — aprymeHTauusi — BbiBoabl. O6bem oTBeTa bonee
YeM B 2 pasa MeHblle Wnu npeBblliaeT 3adaHHbl. [okaszaHbl HeBepHble accoumaTBHblE
B3aMMOCBSI3 KaTeropuii U TEPMUHOB AWCUMNAUHBL. OTCYTCTBYET apryMeHTauusi U3NoXeHHON
TOYKM 3peHusi, HeT cobcTBeHHoW no3uumn. OTCYTCTBYIOT MpUMEpPbl M3 NPakTUku nmbo OHu
HeafekBaTHbl. TeKkCT oOTBeTa nNpeAcTaBnseT MOMHyl KanbKy TekcTta YyvebHuka/nekumi.
Ctunuctnyecke oWwMBKM NPUBOAAT K CYLLECTBEHHOMY WCKaXeHWo cMbicna. bonblioe uyucno
opdorpadmyecknx owmnbok B TekcTe (bonee 10 Ha cTpaHuuy). PaboTa BbinonHeHa HeakKypaTHo,
¢ obunvem nomapok 1 ucnpasneHuin. B pabote oanH ab3au 1 6onbLue No3anMCTBOBaH U3 Kakoro-
nmMb0o UCToYHKKa 6e3 CChIIKN Ha Hero.

=

6.3. Bonpocbl ans yctHoro onpoca

Bop,opo,u,, €ro XMMmn4yeckme CBOMCTBa, nony4yeHne n npuMmeHeHune.

2. O6waa xapaKkTepucTuka 3reMeHToB 1 rpynnbl rNaBHOW NOArpynnbl  (LieroYHble MeTannsl).
PacnpocTpaHeHve B Npupoae, NonyvyeHue v NnpyMeHeHNe.
3. LWenoyHble mMeTannbl, ux ceoicTBa. OkcUAbl U TMOPOKCUAbI LEMOYHbIX MeTannoB. Conuv U ux

NpUMeEHeHMe.

o s

MeTannbl).

Kanuwn, ero coegmHeHus, kanuinHble yaobpeHus.
O6wasa xapakTepucTuka 9nemMeHTOB 2 T[pynnbl [AaBHOW MNOArpynnbl  (LWeno4HO-3eMernbHbIe

6. Kanbuui. PacnpocTpaHeHue B npupone, CBOWCTBa, BaxHenwme coeguHeHus, Ux NpUMeHeHne B

CENbCKOM XO3SANCTBE.

7. Obuwas XapaKTepucTtuka anemMeHToB 3 rpynnbl rmaBHON noarpynnbl nepwo,qvlquKoﬁ CUCTEMBbI.
8. Eop, OCHOBHblE coeanHeHns. EOpHaFI Kucnorta, XMMM4eckne CBONCTBA, nony4yeHune n npuMeHeHune.
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10.
11.
12.

13.

14,
15.

16.

17.
18.

19.
20.
21.

22,
23.
24,
25,
26.
27.
28.

29.
30.

31.
32.
33.
34.

35.

AntomMuHUn. dusnyeckme n xmummdeckmne ceorcTea. AMGoTepHOCTb. [lonyyeHne n npumMeHeHune.
OObwas xapakTepucTiKa aN1eMEHTOB 4 rpynnbl MaBHOW NOArPYNMbI.

Yrnepoa. HaxoxaeHue B npupoge. AnnoTtponus yrnepoga. CeovicTea yrnepoaa.

Yrnepoa. KucnopogHeie coegmHeHus yrnepoga. Okcma v guokcmg. YrofbHasi KUCnoTa u ee Conu.
YrapHbii ras.

KpemHuii. PacnpocTtpaHeHHOCTb B npupoge. BaxHenwme coeguHeHmnst kpemHus. Ctekno. 3HaveHus
KpeMHUS.

O6bLan xapaKkTepucTvKa 3NeMeHTOB 5 rpynnbl a3oTa.

AsoT B npupoge. BaxHernwmne coeouMHeHus as3oTa, UX CBOWCTBA, MNONyYEHWE U NPUMEHEHWe,
Buonoruyeckas posb.

Okcuppl asoTa. A3oTHast KUCMOTa, ee CBOWCTBA, MOMydeHue U npuMmeHeHne. A30THble yaobpeHus.
Hutpatsl.

AMmuak. dnsmdeckne n xMMmmyeckme CBOMCTBa aMmMmaka, NpMMEHEHWE U MOMyYeHune.

®occop. Okcuabl. PocdopHast kucnota. PocdopHble yoobpeHusi. BaxHenwme coeguHeHus,
nony4YeHve n NpuMeHeHMe.

OO6was xapakTepucTiKa aN1eMEHTOB 6 rpynnbl NEPUOANYECKON CUCTEMBI.

Kucnopoga. PacnpoctpaHeHue B npupoae, XMMUYeCcKne CBOWCTBA, 3Ha4YeHNe, NpuMeHeHne

Cepa, pacnpocTpaHeHne B Mpupode, CBOWCTBA, MNPUMEHEHME B CENIbCKOM  XO3SINCTBE.
CepoBogopoaHas KucrnoTa n ee conu — cynbuapl.

CepHbit aHrngpua. CepHas kucnota, CBOMCTBA, nonydeHue, npumeHeHve. Conun cepHomn KUCNoTbl —
cynbdatsl. [NpumeHeHue.

O6Lwan xapaKkTepu1cTKa ranoreHoB.

Xnop, cBOMCTBA, NOMNy4YeHne 1 NpMMEHeHne.

Xnopucteln BogopoAd. [MonyyeHue, npumeHeHue, cBowcTBa. ConsHasa Kucnota M ee conum —
xnopuaepl.

BogopoaHbie 1 KUCNOpoAHble COEAVHEHNS ranoreHoB. XnopHas U3BeCTb, MPUMEHEHME.

MeTannbl. Obwue dusnyeckme ceorcTsa MeTanmnoB. [NonoxeHne B Nepmognyeckon cucteme.
OO6wwme xmmnyeckMe cBowicTBa MmeTannoB. Psag HanpsbkeHun. Kopposus meTannoB u meTogbl
60pbObI C HE.

O6was xapakTepucTika S — aneMeHToB. [TonoxeHne B Nepnoamyeckon cucteme.
O6waa xapaktepuctuka nogrpynnel megu. CBonctBa Mean, BaHeWLve
Ncrnonb3oBaHue.

O6wwasn xapakrepucTvka Nnoarpynnsl UuHka. CBOWCTBA, BaXKHENLLNE COEOUHEHUS], MPUMEHEHNE.
O6was xapakTepucTuka nogrpynnel Xxpoma. CBOWCTBa, BaKHeWLINe COeQUHEHUS, NPUMEHEHNE.
Obwas xapakTtepucTvka nNoarpynnbl MapraHua. CBoOWCTBa, BaXXHENLLNE COeANHEHUS, NONy4YeHne u
NpYMeHeHMe.

OOwas xapakTtepucTvka NOArpynnbl xenesa (>keneso, kobanbT, HUKenb). CBOWCTBA, BaXHeWLIMe
COEOUHEHUS, NPUMEHEHNE.

>Keneso. PacnpoctpaHeHve B npupoge. lNMonyyeHne n NoHATME O OOMEHHOM npouecce. YyryH u
cTane.

coeINHEeHns,

Kputepum oueHnBaHus:
— MOJIHOTA 3HaHUM TEOPETUYECKOTO KOHTPONMPYEMOro MaTepuana;

— NOSIHOTa 3HaHWi NpakTn4eCKoro KOHTpormMpyemMmoro Mmatepuana, oeMoHCTpauna ymeHw7| N HaBbIKOB

peweHna TMnoBbIX 3aday, BbINOJTHEHUA TUMOBbIX 3adaHuni;

— YMeHune HACHO, Y4YeTKO, JIOrM4HO W rpamMOTHO wu3naraTtb COBCTBEHHbIE pa3mblllneHnda, aenatb

YMO3aKIo4eHna n BbiBOObI;

— NOJTHOTa U NpaBUibHOCTb BbINOJTHEHUA 3a4aHUA

Lkana oueHMBaHUA:

Bannbl ansa yyeta B pentuHre

CreneHb yOOBMNETBOPEHUSI KPUTEPUSIM

86-100 6annoB — OTNNYHO

[leMOHCTpMpPYyeT O4YeHb BbICOKUI/BBICOKUIA YPOBEHb 3HAHWIN, YMEHWI, HaBbIKOB B COOTBETCTBUM C
KpuTepusiMu oueHuBaHusi. Bce TpeboBaHus, npeabsBnsieMble K 3a4aHunt0, BbINOMHEHbI

71-85 6annoB — XopoLuo

,D,eMOHCTpVIpyeT [OCTaTO4YHO BbICOKMI/BbILLE cpegHero ypoBeHb 3HaHUN, yMeHI/IVI, HaBbIKOB B
COOTBETCTBUN C KpUTEpUAMMN OLeHUBaAHUA. Bce TpeGOBaHVIFI, npegbsaBndaeMble K 3agaHuio,
BbINOJIHEHbI

56-70 6annos — | AeMoHCTpYpyeT cpedHuii ypoBeHb 3HaHWIW, YMEHWUI, HaBbIKOB B COOTBETCTBUM C KPUTEPUSAMU
YAOBNETBOPUTESIbHO oLeHMBaHus. BonbWMHCTBO TpeGoBaHUiA, NpeabsBNsSeMbIX K 3a4aHUI0, BbINOMHEHb!

MeHee 56 6annos — | [eMOHCTpVpYeT HU3KUIA/HWKE CPEAHEro ypoBeHb 3HaHWIW, YMEHWI, HAaBbIKOB B COOTBETCTBUN C
Hey4oBnNeTBOPUTENBHO KpUTEpUsSIMU oLeHVBaHus. MHorve TpeboBaHus, NpeabsBnseMble K 3a4aHuio, He BbINOMHEHbI.

HeT oTtBeTa. He 6bin10 nonbITkM pewwmnTb 3agady
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6.4. 3agaHusa AnNA BbINOJIHEHUA NabopaTopHbIX paboT

Tembl NabopaTopHbIX TpyaoemkocTb Nno MeToaunyeckue ykasaHus dopma KoHTpons
Ne pabot pasgeny, yac.

KauyecTBeHHble peakumm 2 Bubnunoteka BI'CXA 3awuTa oTyéTa
kaTuoHoB: Na*, K*,
NH4*, Pb*2, Bat*2, Zn*2,
Fe*2, Fe*3, Cu*2,

KauecTBeHHble peakuum 2 Bubnuoteka BI'CXA 3awuTa oT4éTa
2 | aHuoHoB: SO4%, CO3%,
PO4%, CI, I, NO3".

AHanus cyxou conu 2 Bubnunorteka B CXA 3awuTa oT4éTta

BecoBoii aHanms. 2 Bubnnoteka BT’ CXA 3awumra oT4yéTa
OnpegeneHune

4 | KpucTannM3aumoHHOWN
BOAbI B MegHoOM
Kynopoce

MeTog HenTpanusauuu. 2 Bubnunoteka BI'CXA 3awuTta oTyéTa
5 Onpepenerne NaOH B
pacTBope.

Onpegenerne 2 Bubnuoreka BCCXA 3awmTa oT4éTa
YKeCTKOCTU BOAbI.

MepmaHraHaTomeTpus. 2 Bubnunorteka BI'CXA 3awuTa oT4éTta
7 OnpegeneHune Fe B
conu Mopa.

PU3NKo-XMMUYECKUE 2 Bubnuoteka BI'CXA 3awuTa oT4éTa
8 MeToAabl aHanunsa.
PoTomeTpus.

Kputepuu oueHku:
— NPaBUIbHOCTbL BbIMOMHEHUS 3aAaHns Ha NabopaTopHyo paboTy B COOTBETCTBUM C 3a4aHNEM,;
— cTeneHb YCBOEHUSA TEOPETMYECKOro MaTepuana no TeMe nabopatopHoi paboThbl;
— CNOCOBHOCTL NMPOAEMOHCTPUPOBATL NPENOAABATENIO HaBblkM PaboTbl B MHCTPYMEHTAaIbHOW NPOrpaMMHON
cpefe, a Takke NPUMEHUTb UX K PELLEHWIO TUMOBbIX 3a4a4, OTNUYHbIX OT BapuaHTa 3ajaHus;
— Ka4eCcTBO MOArOTOBKM OTYETA MO NabopaTopHoi paboTe;
— NPaBUNbHOCTbL M MOMHOTa OTBETOB Ha BOMPOCHI NpenofaBaTens npuv 3awuTe paboTbl 1 ap.

LLikana oueHMBaHuUA:

Bannbl ans yyeta B CreneHb yOOBNETBOPEHUS KPUTEPUSIM
peunTuHre (oLeHka)
«OTIIUYHO» (86-100 | BbinonHeHbl BCce 3apaHnsa nabopaTopHon paboTbl, 0byyatowmiica YeTko 1 6e3 owmnbok oTBeTMN Ha Bce
6annos) BOMpPOChI
«xopoLo» (71-85 6annos) BbinonHeHbl Bce 3afjaHus nabopaTopHol paboThbl; obydalolwmicss OTBETWUN Ha BCe BOMPOChl C
3aMeyvaHnsIMU.

«ygoBneTBopuTeribHo» (56- | BbiMonHeHbl Bce 3afaHusi nabopaTopHoit paboTbl C 3amMeyaHusMu; obydalolmitcs OTBETUN Ha Bce
70 6annoB) BOMPOCHI C 3aMeYaH1sIMU

«HEYA0BNETBOPUTENBHO» O6yyarolniicsl He BBIMOSIHAM WM BbINOMHUIT  HEMPaBUMbHO 3aAaHus nabopaTopHoi  paGoThbl;
(MeHee 56 6annos) o6yyaloLmincst OTBETUI Ha BOMPOCHI C OLUIMGKaMM UMW He OTBETUN Ha BOMPOCHI.

6.5. Kerc-zagaum

3apaHus:

- CTOYHble BOAblI HEKOTOPOro NMPOMBbILLFIEHHOIO NPEANPUSTUS COAepPXKaT CONMN TSXKEenNbIX MeTarnros,
HeopraHMyeckne KUCnoTbl, MOBEPXHOCTHO-akTUBHble BewecTtsa ([MTAB) u gpyrue 3arpas3HuTenu
okpyxatoLlen cpefbl. OHM B Buae B3BECU MOCTYNaKT Ha OYUCTHbIE COOpyXeHusa. B npouecce mx
OYMCTKM MPOUCXOOSAT MPOLIECChl HeWTpanuaauun, Koarynsiuuu, OocaxaeHus, dunbTpaumm wu
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n3Bre4eHna BellecTB, KOTOpblie MOryTt ObITb peann3oBaHbl UMM  MNCNOJNIb30BaHbl MNMOBTOPHO;

- B npouecce 04MCTKM MPOMBILMNEHHBIX CTOYHbIX BOA MNPOMCXOAWUT 0bBpasoBaHue KOMOUOHbLIX
pacTBopoB. [Ins MX paspyLleHns 1 Koarynsauum obbl4HO MPUMEHSIIOTCA PacTBOPbI 3NIEKTPONNTOB.
Ecnun ncxogHble CTOYHbIE BOAbI coAepXanu COMU BbICWIMX anudaTnyecknx kapOoHOBbLIX KMCHOT
obwen dopmynsl RCOONa (MAB aHMOHOAKTMBHOIO Xapakrepa), TO HanborbLUen KoarynmpyoLlen
cnocobHocThio 6yaeT obnagate pacTeop ...

BapwuaHTbl oTBeTA:
1) Alz(SOa4);

2) (NH4)2S0Oq;

3) CaCly;

4) NasPOq4

- [Ona ocaxgeHus OOMbLUMHCTBA WOHOB TSDKEMbIX METanfoB M3 CTOYHbIX PacTBOPOB 4acTo
NPUMEHSAETCA TMAPOKCUA Kanbums (raweHas mssecTb). Ecnv rogoson obbem ounaemor Bogbl
paBeH 1000 m3, a cogepxaHue B HeM MoHoB Cu2* coctaBnset 320 mr/am3, To ¢ ydyetom 10 %-ro
n3bbiTka peareHTa, HeoOXOAMMOro ANns MNOJIHOrO OCaXOEHWsl, Pacxod TMOPOKCMAA KanbLus
CcoCTaBuT Kr B roa.
(OTBET npuBeCTU c TOYHOCTbIO o Lenbix; Ar(Cu) = 64.);

- Hanbonee TtexHONoOrmyHbiM 1 3hPEKTUBHLIM CNOCOOOM BbIAENEHUS MeTannoB U3 pacTBOPOB
aBNsieTcsa anekTponua. Ecnn rogoson ob6beM ouniiaemont Boasl paseH 1000 m3, a cogepxaHue B
Hem MoHoB Cu?* cocTtaenseT 32 mr/gme, TO BpeMsi, HeoOXoaMMoe AN BblAeNeHus1 BCen meau
anekTponusoMm npu cune Toka 22,3 A n Bbixoge no Toky 100 %, coctaBuT CYTOK.
(OTBET NpMBECTU € TOYHOCTBIO A0 Uenblx; A(Cu) = 64; F = 96500 Kn/monb.);

- CTOuYHble BOAbl HEKOTOPOro MPOMBILLIIEHHOrO NpeanpuUaTUS coaepXaT COMKU TSKeNbIX MeTannos,
HeopraHM4Yeckne KUCNOTbl, NOBEPXHOCTHO-akTUBHble BellectBa (MAB) u gpyrve 3arpssHuTenu
okpyxatolleln cpeabl. OHM B B/ae B3BECU MOCTYMNaOT Ha OYUCTHbIE COOpYXeHUsi. B npouecce ux
OYMCTKM MNPOUCXOAOST MPOLEeCChbl HeWTpanusauun, Koarynsuuu, ocaxaeHwus, duibTpaumm wu
M3BMEYEHNs] BELLECTB, KOTOpble MOryT ObiTb peanu3oBaHbl WKW  MCNOMb30BaHbl MOBTOPHO.

Ana ycTpaHeHWs KUCMOro xapakTepa CTOYHbIX PacTBOPOB 4acTO MPUMEHSIETCS M3BECTHSKOBas
Myka. Ecnu cyTouHblin obbem ounwaemon Bogbl paBeH 1000 m3, 3HayeHue pH wmcxopHoro
pactBopa paBHO 3, To ¢ y4eTom 80 %-ro cogepxaHus 4eNCTBYIOLLEro BeLecTBa B NepecyeTe Ha
kapboHaT KanbLmMs B U3BECTHSAKOBON MyKe ee pacxof, COCTaBuUT Kr B CYTKW;

CTo4YHble BOObI HEKOTOPOrO MPOMBILLIIEHHOMO NPEeAnpUATUSt COAEPXKaT COMU TSXKEMbIX MeTansos,
HeopraHuyeckne KMcnoTbl, NMOBEPXHOCTHO-akTMBHble BewecTtsa ([MAB) u gpyrue 3sarpasHuTenu
okpyxatowlern cpegbl. OHM B BuAe B3BECU MOCTYMAKOT Ha OYUCTHbIE COOPYXeHusi. B npouecce nx
OYMCTKM MPOUCXOOAT MpPOLEeCChbl HeWTpanusauuw, Koarynsuuu, ocaxaeHus, dwunbTpaumm wu
N3BMNEYEHNa BeELLUEeCTB, KOTOpble MOryT OblTb peanu3oBaHbl WAW UCMOMb30BaHbl MOBTOPHO.

Hanbonee TexHONOrM4YHbIM N 3EPEKTUBHBIM CMOCOOOM BblOENEHUS METArnoB M3 pacTBOPOB
saBnsieTcsa anekTponua. Ecnu rogosoit o6bem ounwaemon soabl paseH 1000 M3, a cogepxaHue B
Heli moHoB Pb2* coctaBnsieTr 0,53 wmr/om3, To Bpemsi, HeobGxoauMmoe Ans BblaeneHust BCero
nannagus anekTponuM3oM npu cune Toka 22,3 A n Boixoge no Toky 80 %, coctaBut yacos.
(OT1BeT npmBecTn ¢ TOYHOCTLIO A0 uenbix; A((Pd) = 106; F = 96500 Kn/monb.);

Kputepuu oueHuBaHuA:

- COOTBETCTBUE pPeLUeHUs chOpMYMPOBaHHLIM B KECE BOMPOCaM;
- OpUrMHanNbBHOCTb Noaxona (HOBAaTOPCTBO, KPEATUBHOCTL);

- NPUMEHUMOCTb PELLEHNS Ha NPaKTUKE;

Lkana oueHnBaHuA

Bannbl
Onsl y4eTa B penTuHre CreneHb yoOBNETBOPEHUS KPUTEPUSAM
(oueHka)
«OTnM4HO» (86-100 6annos) MpeonoxeHHoe pelleHne COOTBETCTBYET MOCTaBMEHHOM B KeWc-
3apadve npobneme. OGyyaOLLMACH NPUMEHSIET OPUrMHAaNbHbIA NOAXOA
K PEeLeHU0 MNOoCTaBNEHHON Npobnembl, OEMOHCTPUPYET BbICOKUWA
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ypOBEHb  TEOPETUYECKMX  3HAHWIl, aHanM3 COOTBETCTBYHOLLMX
NCTOYHMKOB. POPMYNUPOBKM KpaTKWU, SICHBI U TOYHbL. Oxupaembie
pesynbTaTtbl MPUMEHEHUsI MPEANOKEHHOr0 PEeLUEeHUS KOHKPETHbI,
N3MepUMbI 1 060CHOBAHDI.

«xopotuo» (71-85 6annos) MpennoxeHHoe pelleHne COOTBETCTBYET MOCTABMEHHONW B KeWic-
3agavye npobneme. O6yyaloWwWiics MNPUMEHSET B OCHOBHOM
TPAAULUMOHHBIA MNOAXO4 C 3fIeMEeHTaMuM HOBaTOPCTBa, YaCTUYHO
MOOKPENSIeHHbIA ~ aHanu3oM  COOTBETCTBYIOLUMX  MCTOYHMKOB,
OEMOHCTPUPYET  XOpPOLUMN  YPOBEHb  TEOPETUYECKUX  3HaAHUN.
DopMYynNMpPOBKM HEAOCTATOYHO KpaTKW, SICHbI U TO4YHbI. Oxunaaemble
pesynbTaTbl MPUMEHEHUS  MPeaSsIoKeHHOro  pelleHus  TpebytoT
McrnpaBfeHns He3HAYUTENbHbIX OLLUMOOK.

«yposrietsoputensHo»  (56-70 | MpeanoxeHHoe pelleHne TpebyeT OOoMONHUTENbHON KOHKpeTM3aumm
Gannos) 1 060CHOBaHWSA, B LIENIOM COOTBETCTBYET TOCTaBlieHHON B 3ajade
npobneme. MNpu pelweHnn noctaBneHHOW npobnembl obyyaroLmiics
NpUMeHsieT TpaaUUMOHHbLIN NOAX04, OEMOHCTPMPYET TBepAble 3HaHWs
no rnocTaereHHol npobneme. MpeanoXeHHOE peLleHWe COAepXUT
OLUNGKM, YBEPEHHO UCNpaBeHHble NOCe HABOASILLNX BOMPOCOB.
«Hey[l0BNEeTBOPUTENLHOY» Hanuune rpybbix OWWMOOK B peleHnuM CcuTyauuu, HeroHUMaHue
(menee 56 6annos) CYLLHOCTM  paccmaTpuvBaemoil  NpoBrnemMbl, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB MOCMe HaBoAAWMX BonpocoB. [pennoxeHHoe
pelieHne He 060CHOBaHO U HE MPUMEHUMO Ha NPaKTUKe

6.6. KomnnekT 3agaHun ons 3aHATUN B MHTEpPaKTUBHOM ¢hopme (paboTa B Manbix rpynnax)

Tema 1. MeTtoa HelnTpanusauun. Onpegenerne NaOH B pacTtBope. JllabopaTopHasi paboTa.
1. CyLLHOCTb KMCINOTHO-OCHOBHOIO TUTPOBAHMSI.

2. lHgmkaTopbl KMCNOTHO-OCHOBHOMO TUTPOBaHKS.

3. KpuBble TuTpoBaHusi. Bbibop nHamkaTopa.

4. OnpepeneHve coaepXaHus LWenovm B pacTeope.

Tema 2. dusmko-xmmmyeckne metoabl aHanusa. Potometpus. JllabopaTopHasa paboTa.
1. OcHOBHOM 3aKOH cBeTonornoweHus (3akoH byrepa — Jlambepta — bepa).

2. OnTuyeckne MeToabl aHanusa.

3. doTOKONOPMMETPUYECKUIA METOA aHanm3a.

4. OnpepeneHne meam B pacTeope.

Kputepum oueHku:
— NPaBUNIBHOCTb BbINOMHEHUSA 3a4aHNA Ha NabopaTopHyto paboTy B COOTBETCTBUM C 3aaHVEM;
— cTeneHb YCBOEHUSI TEOPETMYECKOro MaTepuana no Teme nabopatopHoi paboTsl;
— CNOCOBHOCTbL NPOAEMOHCTPUPOBATL NpenodaBaTento HaBblkM paboTbl B UHCTPYMEHTANbHOW NPOrpaMmMHON
cpene, a Takke NPMMEHUTb UX K PeLLeHNo TUMOBLIX 3a4a4, OT/IMYHbLIX OT BapuaHTa 3afaHus;
— Ka4yeCTBO NOAroTOBKM OTYeTa no nabopatopHom paboTe;
— NPaBUNIBHOCTL M NOMHOTa OTBETOB HA BOMPOCHI NpenoaBarterns npu 3awute paboTtsl 1 ap.

LLikana oueHuBaHuA:

Bannbl aons yyeta B CTeneHb yOOBNETBOPEHUS KPUTEPUSM
penTuHre (oueHka)
KOTIIUYHO» (86-100 | BbinonHeHbl BCce 3apaHnsa nabopaTopHon paboThbl, 0byyatowmiica YeTko 1 6e3 owmnbok oTBeTMN Ha Bce
6annos) BOMpPOCHI
«xopoLuo» (71-85 6annos) BbinonHeHbl Bce 3apjaHusi nabopaTopHol paboTbl; obyyarlumincs OTBETWN Ha BCe BOMPOCHI C
3aMeyaHusIMU.

«ygoBneTBopuTeribHo» (56- | BbIMonHeHbl Bce 3afaHusi nabopaTopHoit paboTbl C 3amedaHusMu; obyyalolmiics OTBETUN Ha Bce
70 6annos) BOMPOCHI C 3aMeYaHNAMU

«Hey[OBMNETBOPUTENBHON» O6yyarlmMiicss He BbIMOSHAM WU BbIMOMHUIT HENPaBUIbHO 3adaHust nabopaTopHoi  paboThbl;
(meHee 56 6annos) obyyaloLmiics 0TBETM Ha BONPOCHI C OLUMOKaMM UMW He OTBETWIT Ha BOMPOChI.
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