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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHnst CUCTEMbI OLIEHKUN Ka4ecTBa OCBOEHMST OBy4aloLLMMUCS YKa3aHHOW OUCLUMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKIoYaeT B cebsA: OLEeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLEHOYHble CpeacTBa, MpUMeHsieMble Mpu MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
Kadbedpbl ~MaTtemMaTMyYecKMx W eCTeCTBEeHHOHay4HbiX  AucuunivH, obecneyvBalowen unsydyeHue
obyvalowmmmnca  gucuuniunHel B yHuBepcuteTe. CopgepxaTenbHoW OcHoBow pAansd paspabotkm POC
nocnyxwna Pabo4yas nporpamMmma AMCLUMNINHDI.



1. OXUOAEMBbIE PE3YJIbTATbl U3YYEHUA
y4yeGHOM AUCLUNNUHBI, TepCOHaNbHbIA YPOBEeHb AOCTUXKEHUA KOTOPbIX NpoBepsieTcA
C ucnonb3oBaHMeM NpeAcTaBfeHHbIX B N. 3 OL,eHOYHbIX CpeacTB

KomneTteHuun,

Koa un KoMnoHeHTbI KOoMneTeHuun,
B hopmMupoBaHumn .
o HauMeHoBaHue dopmMMpyeMbie B pamKax AaHHOW ANCLUMNIUHDI
KOTOpPbIX 3agencTBOBaHa -
AMCLIANIMHA WHAaukaTopa (kak oxXngaembli pe3ynbTaT ee OCBOEHMS)
AOCTIHOHUA 3HaTb U ymeTb Aenatb BNageTb HaBblkaMu
Konq, HanMeHoBaHue KOMMeTeHUUn ”
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
MpodeccuoHanbHble KOMNETEeHUUN
NO-1yq. 3HaeTt n | Ymeet Bnageet HaBblkamu
AHanusnpyet NnoHMMaeT aHanu3anposaTtb BbIMNONHEHUS
3agavy, NnocTaBfeHHble | NOCTaBMEHHYIO OCHOBHbIX
BblOEenNss ee | 3agaun B | 3agady B obnact | XMMU4eckumx
HasoBble obnactu obLen xMmum nabopaTopHbIX
cocTaBnsilolmne, | odLen xmmmm onepauun B obnactum
ocyulecTBnseT obwen xummm
OEKOMMOo3nLU Mo
CnocobeH sagaqm
Ocyuﬁlg%i?mb NO-2y,1 3HaeT Ymeet Bnapeet HaBblkamu
KpUTUECKN Haxogut N | Hopmaumio, NPUMEHSITb HeobxoaMMbIMU Ans
KpUTHYECKN Heobxoanmyto WHopMmaLuunio, peLueHus
aHanms3 n cMHTe3 -
MHGOPMALIN, aHanusunpyet ANA pelenus Heobxoaumyto NnocTaBfeHHOM
VK-1 MDUMEHSITb WHcpopmaumio, noctaBneHHOW | Ans peleHns | 3anaqu B 06nachv|
CNCTEMHbI Heobxogumyto 3agayn B | MOCTaBMNEHHOWN HeopraHn4eckomn
nonXon Ans ans pemeHJ/m obnactu 3agayn B o6nac~TV| XUMUN
peLLeHMs NnocTaBreHHOM HEOpraHN4ecko | HeopraHn4eckom
3agaun N XMMUM XUMUK
NnocTaBMeHHbIX
sagad Na-3y.1 3Haet Ymeet Bnapeet HaBblkamu
PaccmaTtpuBaeT | JOCTOMHCTBA W | paccMOTpeTb ONs BbINOJNTHEHUS
BO3MOXHbIe HegocTaTKu BO3MOXXHbIE pasnn4YHbIX METOO0B
BapuaHTbl pasnn4YHbIX BapuaHTbl nccnegoBaHus
peLueHus MeToO0B pelueHus 3agadn, | BellecTB B obnacTtu
3agaun, nuccnegoBaHMs | oueHuBast nx | obLuen xummum
oLeHnBas nx | BewecTB B | AOCTOMHCTBA n
pocTonHcTBa U | obnactn HegocTaTku B
HegocTaTkKm  n | obLien xummmn obnactn obuwen
T.0 XUMUN
MO-1onk. - 3HaeTt YmeeTt BnageeTt HaBbikamu
OcyulecTBnsieT | OCHOBHbIE OCYLLIECTBNSATb COCTaBIIEHMS
pac4yeThl, pacyeTHble pac4yeThl, 3aKno4YeHms no
aHanuampyet dopmynel aHanuaupoBaTb npoBeaeHHbIM
Nnony4YeHHble ncnosnb3yemble | NOMy4YeHHble aHanusam,
c 6 pesynbTaTtbl W | B XMMWUYECKOM | pe3ynbTaThl B | MCMbITAHUSIM U
MOCOLEH cocTaBnsieT aHanuse B | obnactm obwen | nccrnegoBaHusM B
MPUMEHATL 3aKno4yeHne no | obnactu XUMUN obnacTtu obuen
OCHOBHBIE 3aKOHbI npoBeaeHHbIM obLen xumnn XUMUN
nmerodbl aHanusam,
Orl1K- nccneosaHni WCMbITAHUSM 1
2 Ha?/ET,ETﬁ;Bpe;LEZI:MH nccnegoBaHusImM
sanav NO-20mk. 2 3HaeT Ymeet BnageeTt HaBbikamu
CuctemaTtuanpy | CTaTUCTMYECKM | CUCTEMATM3MPOBA | cUCTemMaTusaumum
npodeccuoHansHo N
i AesITenbHOCTH eT pesynbTaTbl | 1 aHanu3 Aans | Tb pe3ynbTaTtbl | pe3ynsTaToB
Hay4HbIX cuctemaTmsaum | HaydHbIX Hay4HbIX
nccnegoBaHum W pes3ynbTaToB | UCCNEeAOBaHUN B | UCCNeaoBaHUN B
Hay4HbIX obnactm obuwen | obnactu obLien
MUCCNeaoBaHNn | XMMuu XUMUN
B obnactu
obLen xummn
NO-60mk.. 3Haet Kak | Ymeer Bnageet HaBblkamu

3




MpymeHseT
3HaHMA  XUMWUMK
npm
npoBeaeHnn
ncecrnegoBaHnin
n peLleHun
npodpeccuoHan
bHbIX 3a4a4

NPUMEHSITb
3HaHusA B
obnacTax
XUMUN ans
OCBOEHUA
TEOPETNYECKUX
OCHOB "
NPakTUKM  npun
peLleHum
3apay B
obnactu

obLen xmummm

MCcnonbL30BaThb
3HaHusA B
obnactax xumum
ans OCBOEHUsA
TEOPETUYECKUX
OCHOB M NPaKTUKK
npu peLleHnm
3apgay B obnactu
obLen xummm

MCNONb30BaHuUs
3HaHWU B 06nacTsax
XUMUW 01151 OCBOEHUS
TEOPETUYECKUX
OCHOB U1 NPaKTUKK
npuv pelueHnn 3agay
B obnacTtu obLen
XUMUK

YACTb 2. OBLLAAA CXEMA OLIEHUBAHUA XOOA U PE3YIIbTATOB U3YYEHUA
YYEBHOU ANCLUUNNNHbI
O6Lme KpUTEPUN OLIEHKU U peecTp NPUMEeHseMbIX OL,eHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHNA X04a U pe3yNbTaToB U3y4eHus y4ebHoMn
OUCLMINJIMHbI B paMKax negarorm4eckoro KOHTpossi

PexmMm KOHTPONbHO-OLEHOYHbLIX MEPONPUATUN

Kareropus camo- B3anmo- nperlQoL:J,ea'-1Ka = C:;zzz:;amem c};%“::;;
KOHTPOIS U OLEHKMN OLIeHKa oLeHKa
BaTens npon3BoacTBa OLeHKa
1 2 3 5
WHaneugyanusaums
BbINONTHEHUNA™,
KOHTpONb 1
¢huKcupoBaHHbIX
BupoB BAPC:
- BoinonHeHne n
cpava [NpoBepka
MHAVBARYASTHHOTO 1.1 NMUCbMEHHbIX
paboT

3a4aHus
Tekywmn >
KOHTPOJlb:

TecToBbIE

BOMPOChHI A1

- TecTMpoBaHue 2.1 nposefeHus

TEeKyLLEero

KOHTpOIs
Py6exHbIn 3
KOHTPONb:

Bonpochbl ans

- No uToram 31 npoBeaeHus KoHTponbHble
n3y4yeHus pasgenos ’ pybexHoro paboThbl

KOHTpOns
MpomexyToyHas
aTtTectayus* Bonpocbl ans
obyuvaromxcs no 4 NnoaroToBKN K 3K3ameH
nuToram n3yvyeHus 3K3aMeHy
OVNCLUMNNUHBI

* aHHbIM 3HAKOM MOMeYeHbl MHABUAYyanu3npyemble Buabl y4e6GHol paboThbl




2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHnA y4eOHON ANCLUNITUHBI

1. ®opmanbHbIA KpUTEPUN NOJNTyYEeHUA OOy4varoWMMUCA
NONOXUTENbHOM OLEHKU MO UTOram U3yYeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasn nporpamma
N3yYeHns QUCUUNIMHBI 00yYaoLWMMCs
BbIMOMTHEHA NOJMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaon U3 NpeayCMOTPEHHbIX NPOrpaMmMon B1AoOB paboT
no avcuunnuHe oby4aroLLMncs yCneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKe
MWHUManbHO MPUEMSIEMOr0) YpOoBEHb COPMUPOBAHHOCTM
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCcTBEeHHOW OLeHKU paboTbl 06yvaloLerocs B pamkax U3y4YeHus AUCLUNINUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npouecca nsyyeHusi obyyaroLmmes
nporpaMmmbl AMCLMNANHBI (TEKYLLEN

yCcrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHKM Ka4yeCTBEHHOIO
YPOBHSA WTOrOBbIX PE3YyNbTaTOB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemMeHTOB (POHAA OLIEHO4YHbIX CPEACTB NO y4eOHOW AUCLMNIINHE

pynna OueHoYHOe cpeacTBO UK ero AnemMeHT
OLIEHOYHbIX CPEeaCTB HavnmeHoBaHue
1 2
1. CpenctBa PekomeHgauUmm No BbIMNOMHEHUIO UHANBUAYANBHOIO 3a4aHuA

ONs UTHQMBUAYanusauum
BbIMOJIHEHMUH,

KOHTpoOns
hMKCMpOBaHHbLIX BUOOB
BAPC

LLkana n kpuTepum oLeHUBaHWS pe3yrbTaToB BbIMNONTHEHWS
WHOMBUAYaNbHOro 3agaHus

2. CpenctBa
ANs TeKyLero KOHTpons

TecToBLIE BOMPOCHI Ana noaroToBKA K J'IaGOpaTOprIM-I'IpaKTI/NeCKI/IM
3aAHATUAM

LWkana n KpUTEPUN OUEHNBAHNA TECTOBbLIX BOMNPOCOB

3. CpeacTBa Bonpochkl Anst npoBeAeHnst KOHTPOJIbHOW paboThl
ANnsA py6exHoro koHTpons | Lkana 1 KpuTepun oLeHNBaHUSA PesynbTaToB KOHTPOMbHLIX paboT
4. CpeacTBa MnaHoBas npoueaypa NpoBeAeHUs: 3Kk3amMmeHa

AN NPOMEXYTOYHOMN
aTTecTauum no utoram
M3yYeHUSA QUCLMIMITUHbI




2.4 OnucaHue nokasaTenemn, KpMTepmMeB 1 LLUKan OLeHMBaHUA M 3TanoB (POPMMPOBaAHUSA KOMNETEHL U B paMKax AUCLUNSIVUHbI

YpoBHU CHOPMMPOBAHHOCTM KOMMNETEHLMIN

KOMMNEeTeHUUA He

MUHMMAanbHbIN cpegHui BbICOKWI
ccpopmmpoBaHa
OueHKM chopMUPOBAHHOCTH KOMMETEHLIUIA
2 4 5
OueHka OueHka OueHKka «xopowo» OueHKa «omnu4yHoO»
Koa «Heydos1emeopumesibHo» «ydosremeopumesibHO»
MHAVMKaTOp Mokaszaternb _ XapakTepuctmka chopMUPOBAHHOCTY KOMMNETEHLIMN dopMmbI 1
WHaekc u a " OLEHMBaHNS — KomneTeHuus B nonHou mepe CdopmmnpoBaHHOCTb CdopmmnpoBaHHOCTb CdopmrpoBaHHOCTb cpeacTea
Ha3BaHue [OCTUKEHN HAMKATOPbI 3HaHus, ymenns, | HE chopmupoBaHa. KOMMeTeHL M KOMMeTeHLMN B LIENoM KOMMETEHLIN NONHOCTLI0 KOHTPONS
KOMMeTeHLMN i koMneTeHunn HABLIKUA MmetoLLmxcst 3HaHWI, yMeHN COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET thopMupoBaHms
KOMMeTeHL, (BnapeHust) 1 HaBbIKOB HEAOCTATOYHO ANst MWHUMaIbHbLIM TpeboBaHUsIM. TpeboBaHUsIM. KOMMeTeHLNI
i peLUeHns NpakTUYecKnx TpeboBaHuAM. Mmetowmxcsa 3HaHui, Mmetomxcs 3HaHui,
(npodbeccuoHanbHbIX) 3agad Mmetowmxcs 3HaHun, YMEHUI, HaBbIKOB U YMEHUI, HABbIKOB U
YMEHWI, HaBbIKOB B LIENOM MOTMBaLMU B LEENIOM MOTMBaLMW B NOSHON
[OCTaTOYHO AN peLleHnst | A0CTaTOYHO A peLueHus Mepe [0CTaTouHO ANst
NpaKkTU4YEeCKMX CcTaHAapTHbIX peLLeHUs CIOXHbIX
(npodbeccuoHanbHbIX) NpakTUYEeCKmX NpaKTU4eCcKmx
3agad (MpodbeccroHarnbHbIX) (npodpeccrnoHanbHbIX)
3agad 3agad
KpuTtepum oueHmBaHus
[MonHoTa 3HaHun 3HaeT 1 noHnmaeT | He 3HaeT nocTaBneHHbIX [MoBepxHOCTHO CeobogHo opueHTupyetcsi | B coBepLueHcTBe Bnageet
nocTaBneHHble 3agayum B obnactu oben opueHTupyeTcs B B MOCTaBIEHHbIX 3agadax nocTaBneHHbIMU
3agaym B obnactn | xvmum nocTaBneHHbIX 3agadvax B B obracTu obLuen xumum 3agavamu B obnactu
obwen xumun obnacTu obwen xummun obLen xummmn
aHanUTU4YeCKon XMmMum
VK-1 Hanuuuve ymenuni | Ymeet Obyvarowmiica He ymeet | Obyvatowmiica ucneiTeiBaeT | O6yvatowmnca  gonyckaeT | Oby4vatowminca  cBob6ogHO Py6exHbIil
CrocoBeH aHanu3npoBaTb aHanu3MpoBaTh MOCTABMEHHYIO | 3aTPYAHEHNS MPU aHANM3e | Mano3HaunTe bHbIe aHanuaupyet KOHTPONb o
oCylecTBNAT NocTaBMneHHyto 3agadyy B obnactm  obuien | nocTaBneHHOW _33ha4M B |HETOYHOCTM MNpU aHanuse |MocTaeneHHylo —3ajady B paanenam
b NOMCK NO-1yx1 3auaq}/ B 00nactu|Xxumumn obnacTu obwen xumun nocTaBfeHHOM 3 3agayn B |obnactu obwen xumun AMCLIATIMHBL:
KpMTquCK‘m obLen xuMmn _ obnactu 061.ue|/| XVMUK _ VlH,EWIBI/I}J,yaJ'I;:;Hoe
AHANW3 1 Hanwnuve HaBbikoB | Bnageet HaBbikamu | He Bnageet HaBblkamu | OByyatowmicst ucnbiTbiBaeT | Obyyatowmincs Bnageet | Obyyatowumiicas  cBo6oaHO safaHme;
CUHTE3 (Bnagexve BbIMOJIHEHUS BbIMOJIHEHUS OCHOBHbIX | 3aTpyAHEHUS npv | HaBblkamn  paboTbl  Npu | BnageeT HaBblkamu paboTbl TecTsl o
MHGOpMALN OnbITOM) OCHOBHBbIX XMMUYECKIX na6opaToprl>§ BbINOSTHEHUU OCHOBHBbIX | BbINOMHEHNM OCHOBHBbIX | PV BbIMOSTHEHUN OCHOBHbIX pasnenam
, NPUMEHSTH XUMUYECKUX onepauun B obnactn obuien XAMMYECKMX nabopaTopHbIx XAMUYECKIX nabopaTopHbIx XAMUHECKMX nabopaTopHbix AVCLIANIMHBI
CUCTEMHLIi] na60paT9prlx XUMUKN onepauuii B obrnactn onepauuii B obnactn onepauuii B obnactu TeopeTnieckie
noaxon Ans onepauuin B obuen xummmn obuwen xumum obuen xummmn BONPOCH!
obnactu obuwen
peLueHust M 3K3aMeHaLMOHHOr
HE&T;BE::H MonHoTa 3HaHui 3HaTb 1 noHumaTb | OByyaroLleiics He 3HaET U He Ob6yuatoLeiics 3HaeT MHdopmauuio, CBo60AHO OpUEHTUPYETCS © 3afanvA
nHopmauuio, NoHMMaeT nHdopmaLuio, NOBEPXHOCTHO 3HAET U Heobxoaumyto Ans W 3HaeT uHdopmauuio,
HeobxoaumMyto Ans | HeobxoaMMmyto ANS peLueHns NoHMMaeT MHdopMaLuio, peLLleHnsi MocTaBIEHHON Heobxoaumyto Ans
NO-2yk1 peLueHust nocTaBrneHHoM 3agayv B Heobxoaumyto ans 3aauyum B obnactu peLUeHUsi MOCTaBMNeHHOM
rnocTaBrneHHow obnacTu HeopraHuyeckomn peLLeHnst NoCTaBNEHHOW HeopraHU4eckom XuMun 3agauvm B obnactu
3ajaym B obnactm | xumuu 3afauu B obnactu HeopraH1u4yeckom XMmum
HeopraHuyeckomn HeopraHU4eckon XuMmu
XUMUK




Hanuune ymenui YmeeT npumeHsTb | He  ymeer npuMeHsTb | McnbiTbiBaeT 3aTpyaHEHUs | YMeeT NpUMeHsTb CBoboaHO npumMeHsieT
nHdopmaumio, uHcbopmaumio, Heobxogumyo | npu nNpUMeHeHnn | nHcopmaumio, nHdopmaumio,
Heobxoaumyto ANs | ANS peLueHns NOCTaBMEeHHOW | MHdopmaumn, Heobxoaumyto Ans Heobxoaumyto Ans
peLueHns 3agaum B obnactn | HeobxoaumMon Ans | pelleHns nocTtaBreHHon peLLeHnst NoCTaBneHHON
nocTaBneHHowm HeopraHnyeckomn XUMUW | pelleHusl MOCTaBMEHHOW | 3aaayv B obnactu 3afjayv B obnactu
3agaym B obnactu | BblBOAbI 3agaun B obnactn | HeopraHM4ecKom XuMum HeopraHN4YecKom XMmum
HeopraHnyeckomn HEOpraHM4ecko  XumMuu | BbIBOAbI BbIBOAbI
XMMWUW  BbIBOABI. BbIBOAbI

Hanuune HaBbikoB | Bnapeet He Bnageet HaBblkamu McnbiTbiBaeT 3aTpyaHeHns | Bnageet HaBbikamu YBepeHHo Bnageet

(Bnagexve HaBblkamMu HeobXxoANMbIMY ANS peLUueHns | Npu NpUMeHeHun HeobxoanMbIMK AN HaBblkaMun

OMbITOM) HeobxoanMbIMU nocTaBfieHHON 3afayn B HaBbIKaMu peLleHns NocTaBeHHON HeobxoaunMbIMK ANs
Ans peleHns obnactu HeopraH1M4eckow HeobxoauMbIMU ANst 3agayv B obnactu peLLeHnst NoCTaBneHHON
nocTaBneHHowu X1UMUM TOBapPOB peLleHVs NoCTaBNEeHHOW HeopraHU4eckon XMun 3agayvm B obnactu
3agaym B obnactu 3afauv B obnactu TOBapoB HeopraHN4YecKom XMmum
HeopraHuyeckomn HEeopraHN4eckon XMMmn TOBapoB

XUMUKN TOBApOB

TOBapoB

NO-3yk1 MonHoTa 3HaHun 3HaeT OCHOBHbIE He 3HaeT OCHOBHblE [MoBEepXHOCTHO 3HaeT 3HaeT OCHOBHbIe B coBepLueHcTBE 3HaeT

pacyeTHble pacyeTHble opMyIbl, OCHOBHbIE pacyeTHbIe pacyeTHble opMyIbl, OCHOBHbIE pacyeTHbIe
dopmyrnbl, UCMorb3yemble B XMMUYECKOM | ¢hopMyribl, UICMOMb3yEMbIE | UCMOSb3yeMble B hopMynbl, UCMOSb3yeMmble
ucnosb3yemble B aHanuse B obnacTtu obuen B XMMMUYECKOM aHanuse B XUMUYECKOM aHanuse B B XMMUWYECKOM aHanuae B
XUMNYECKOM XUMUn obnacTu obwen xummun obnactn obwen xumun obnacTtu obwen xummun
aHanuse B
obnactu obuen
XUMUN

Hannune ymeHui Ymeet He ymeeT paccmoTtpeTb McnblTbiBaeT 3aTpygHeHus | YMeeT paccMoTpeTb CB060AHO NpuUMeHsieT
paccMoTpeTb BO3MOXHbIE BapuaHThbl npu NpUMEHeHUn BO3MOXHbIE BapuaHThbl BO3MOXHbIE BapUaHThbI
BO3MOXHblE peLleHns 3agayn, oueHuBas BO3MOXHbIX BapnaHTOB peLueHns 3agayu, pelleHus 3agayu,
BapuaHTbl MX OCTOUHCTBA M HeoCTaTKM | peLueHust 3agadu, oLeHMBas X 4OCTOMHCTBA | OLeHMBasi UX AOCTOMHCTBA
peLueHus 3agayn, B oGracTu obLuen xumum OLeHMBasi UX AOCTOMHCTBA | W HegocTaTkv B o6nactu 1 HegocTaTky B obractu
oLeHmnBas nx M HegocTaTku B obnactu obuwen xumun obuen xummmn
[OCTOMHCTBA U obLen xumum
HeJocTaTku B
obnactu obLen
XUMUM

Hanuune HaBbikoB | Bnageet He Bnageet HaBblkamu st WcnbiTbiBaeT 3aTpyagHeHust | BnageeT HaBbikamu ons B coBeplueHcTBe Bnageet

(BnapeHue HaBblkaMu ans BbIMOJIHEHUS] Pa3NINYHbIX npu MpUMEHeHUN BbIMOSTHEHUS PA3NNYHbIX HaBblkamu s

OnbITOM) BbINOSTHEHMS MEeTOAO0B MccrenoBaHus HaBbIKOB 4151 BbINOSIHEHNS | METOA0B UccreaoBaHus BbIMOSTHEHUST Pa3NNYHbIX
pasnuyHbIX BellecTB B obrnactu obLuen pasnuyHbIX METOOOB BeLecTB B obnactu MEeTOAO0B MCCreaoBaHus
MeToa0B XUMUn 1ccrnenoBaHus BelecTB B | obLien xumum BeLLecTB B obnacTtu
ncenenoBaHus obnacTu obuen xummum obuen xummmn
BELLECTB B
obnactu obLen
XUMUM

NO-Lonk-2 MonHoTa 3HaHun 3HaeT OCHOBHbIE He 3HaeT OCHOBHbIE [MoBepXHOCTHO 3HaeT 3HaeT OCHOBHbIe B coBeplueHcTBE 3HaeT Py6exHbI
pacyeTHble pacyeTHble hopMynbl, OCHOBHbIE pacyeTHbIe pacyeTHble hopMyrbl OCHOBHbIE pacyeTHble KOHTPOIb no
opmyrnbl, MCMorb3yemble B XMMUYECKOM | ¢pOpMyribl, UICMOMb3yEMbIE | UCMOSb3yeMble B hopMynbl UCronb3yeMble | pasgenam
OriK -2 ncrnonb3yemMble B aHanuse B obnacTtu obuien B XMMMYECKOM aHanmse B XMMUYECKOM aHanmse B B XMMUYECKOM aHanu3e B | AUCLUMNIUHBI;

XUMWUYECKOM XUMUU obnacTu obLen xummm obnacTtu obLlen xummnm obnactu obLen xMmmm MHpouBmayansHoe
aHanuse B 3apaHue;
obnactu obLen TecTbl no
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XMMUK

Hanuune ymenui Ymeer He ymeeT ocyuectBnsth McnbiTbiBaeT 3aTpyaHeHns | YMeeT ocyLlecTBnsATb B coseplueHcTBE ymeeT
OCyLLEeCTBNATb pacyeTbl, aHanM3npoBaTb npu pacyeTax, aHanuse pacyeTbl, aHanM3nMpoBaTb | OCYLLECTBNATb pacyeThl,
pacyeTsbl, nonyyeHHble pesynbTaTthl B NnonyyeHHbIX pe3ynbTaTtoB | MoMnyyYeHHble pe3ynbTaTtbl aHanu3npoBaTb
aHanusuposaTb obnactu obLuer xummum B obnactu obLuen xummm B obnacTu obLen xummm nonyyYeHHble pesynbTaTbl
nony4yeHHble B obnacTu obLen xumum

pe3ynbTaTbl B
obnactu obLen
XUMUK

Hannune HaBbikOB
(Bnagexve
OnbITOM)

Bnageet
HaBblkaMu
cocTaBrneHus
3aKMo4YeHust no
npoBeaeHHbIM
aHanusawm,
UCMbITaHUSAM 1
nccnegoBaHusm B
obnactu obuen
XUMUU

He BnageeT HaBblkaMu
COCTaBreHMs 3aKI4YeHns No
npoBeAeHHbIM aHanuaam,
MCMbITAHUSM 1
nccnegoBaHuam B obnactu
obwen xumun

WcnbiThiBaeT 3aTpyaHEHMS
Npu1 UCNONb30BaHUN
HaBbIKOB COCTaBIEHUS
3aKrnoyeHus no
npoBefeHHbIM aHanmaam,
MCMbITAHWSAM U
ncernegoBaHvaM B
obnacTu obuwen xummun

BnapgeeT HaBblkaMu
COCTaBJIEHUSI 3aKIIOYEHMS
Nno NPoBeAEHHbLIM
aHanusam, UCnbITaHWAM U
ncenegoBaHvsM B
obnactn obwen xumun

B coseplueHcTBe Bnageet
HaBbIKamn COCTaBNEeHNS
3aKIOYeHNs No
npoBeAeHHbIM aHanMaam,
UCNbITAHUAM 1
nccnefoBaHvsaM B
obnactu oben xumum

NO-20nk-2 MonHoTa 3HaHun 3HaeT He 3HaeT ctatmuctmuyeckmmn [MoBEepXHOCTHO 3HaeT 3HaeT cTaTUcTU4eckni B coBepLueHcTBE 3HaeT
CTaTUCTUYECKNI aHanua ons cuctemartusauum CTaTUCTUYECKUIA aHanu3 aHanua gns CTaTUCTMYECKUIA aHanu3
aHanu3 onsa pe3ynbTaToB HayYHbIX ans cuctemarumsauum cuctemaTmsaumm Ons cuctemartumsaumm
cuctemaTumsaumm nccnenoBaHuin B obnactu pesynbTaToB Hay4HbIX pe3ynbTaToB HayYHbIX pe3ynbTaToB Hay4HbIX
pe3ynbTaToB obLwen xummm vcenenoBaHuin B obnactu ncecnenosaHuin B obnactu nccrnenoeaHuin B obnactu
Hay4HbIX obwen xummmn obwen xummun obLwen xummmn
ncecnegoBaHui B
obnactu obuen
XUMUN

Hanuuue ymeHui Ymeet He ymeeT cuctematunsuposatb | Cnabo ymeeT | Ymeet B coBeplueHcTBE ymeeT
cucTemMaTusvMpoBa | pesynbTaThbl Hay4HbIX | cucCTeMaTM3MpoBaTb cucTeMaTm3vpoBaTb cMcTemaTusmpoBaTtb
b pe3ynbTaTtbl | uccrnegoBaHMn B obnactu | pesynbrathl Hay4HbIX | pesynbTaTbl Hay4HbIX | pe3ynbTaTbl Hay4HbIX
Hay4HbIX obLwen xummm vcernenoBaHuii B obnactu | uccrnegoBaHuin B obnactv | uccrieqoBaHuin B obnacTtu
uccnenoBaHuin - B obuen xummmn obwen xumun obuen xummmn
obnactn  obuen
XUMUM
Hanuuve HaBbikoB | Bnapeet He Bnageet HaBblkamu Cnabo Bnageet Brageet HaBblkaMu B coBeplueHcTBe Bnageet
(BnapeHue HaBblkaMu cucTtemaTm3aummn pe3ynbTatoB | HaBblkaMu cucTtemaTmaumm HaBblkaMu
OnbITOM) cuctemaTmsaumm Hay4HbIX UccneaoBaHui B cucTemaTmsaumm pe3ynbTaToB HayYHbIX cuctemaTtumsaumm
pesynbTaTtoB obnactu obwen xumun pesynbTaTtoB Hay4HbIX nccnegoBaHun B obnactu pe3ynbTaToB HayYHbIX
Hay4HbIX ncecnegosaHuin B obnactn | obuen xmmmn nccnenosaHwin B obnactn
nccnenoBaHuii B obuen xummmn obuen xummmn
obnactu obLen
XUMUU

NO-6onk-2 MonHoTa 3HaHun 3HaeT kak | He 3HaeT kak npuMmeHATb | [OBEpXHOCTHO 3HaeT Kak | 3HaeT Kak npuMeHsaTb | B coBeplueHcTBe 3HaeT
NPUMEHSITb 3HaHMSA B 00M1acTAX XMMUN Anst | NPUMEHATb 3HaHMA B | 3HaHWSA B 06MacTsX XMMUM | KaK NPUMEHsSITb  3HaHUS B
3HaHUSA B | OCBOEHUSA TeopeTuyeckmx | obnactax xvumum  gnsa | ans OCBOEHUs1 | obnactax  xvMmum  ans
obnacTsx XvMUM | OCHOB U MpaKTMKM  MpU | OCBOEHUSI TEOPETUYECKUX | TEOPETMYECKUX OCHOB W | OCBOEHUSI TEOPETUYECKMX
ans OCBOEHUs1 | pelleHun 3agady B 0ONactTu | OCHOB M MNPakTUKA MNpU | NPaKTUKM MNPU  PELUEHUM | OCHOB W MpPaKTUKM Mpu
TEOPETUYECKMX obLwen xummm peLueHmum 3apay B | 3agay B obnactu obuien | pelseHun 3apay B
OCHOB W MPaKTUKK obnacTu obuen xummun XUMUKU obnacTu obuiein xummm
npu peLleHun

pasgenam
OUCUMNIUHBI
TeopeTunyeckne
BOMNPOChHI
9K3amMeHaUMOHHOr
0 3agaHus




3aga4y B obnactu
obuwen xumumn

Hanuuue ymenui

Ymeet
1crnonbL30BaThb
3HaHUA B
obnacTsax xumum
0N OCBOEHUS
TEOPETUYECKUX
OCHOB W MPaKTUKN
npu peLueHnm
3aga4 B obnactu
obwen xmmmun

He ymeeT ucnons3osatb
3HaHUA B 06NacTaX XMmMum ana
OCBOEHUSI TEOPETUYECKUX
OCHOB M NMPaKTWKX Npu
pelueHun 3agay B obnactum
obwen xummun

Cnabo ymeet
1CNonb30BaTh 3HAHUS B
obnacTax XumMun ansi
OCBOEHUSI TEOPETUYECKUX
OCHOB M NPaKTWKK Npu
peLleHun 3agay B
obnacTu obuwen xummun

YMeeT ncnonb3osaTtb
3HaHUA B o6nacmx XUMuUun
ONs1 OCBOEHMUS
TEOPETUYECKUX OCHOB U
NPaKTUKK Npu peLleHnn
3agad B obnactu obuwen
XUMUN

OueHb XopoLUo ymeeT
MCronb30BaTb 3HaHNSA B
obnacTax Xxumun ansi
OCBOEHUSI TEOPETUYECKUX
OCHOB 1 MpaKTUKK Npwu
peleHun 3agay B
obnacTu obuen xumumn

Hannune HaBbikOB
(Bnagexve
OnbITOM)

Bnageet
HaBblkamu
MCMonb30BaHUst
3HaHWN B
obnacTsax xumum
011 OCBOEHMs
TEOPETUYECKUX
OCHOB W MPaKTUKN
npwv peLeHnm
3agady B obnactun
obwen xmmmun

He BnageeT HaBblkaMu
MCMOINb30BaHWS 3HAHUI B
obnacTsax xuMun ans
OCBOEHUSI TEOPETUYECKNX
OCHOB M MPaKTUKKN Npu
pelueHnn 3agay B obnactu
obLen xummm

Cnabo Bnageet
HaBblKamy UCMOJIb30BaHUS
3HaHWI B 06nacTaX XuMmm
Ansd oCcBOEeHUsA
TEOPETUYECKNX OCHOB U
NpaKkTUKN NP peLleHnm
3agay B obnactu obuen
XUMUU

BnageeT HaBblkaMu
MCNOMb30BaHUS 3HAHUI B
obracTsax Xxumum ans
OCBOEHUSI TEOPETUNYECKMX
OCHOB W MpaKTUKN Npwn
pelleHnn 3agad B
obnactn obwen xumun

B coseplueHcTBe Bnageet
HaBbIKamMK1 NCMOMb30BaHUS
3HaHWiA B 06nacTax xumum
Ana oCBOEHUSA
TEOopeTNYECKNX OCHOB U
NPaKTUKW NPW peLueHnn
3afady B obnactu obuuen
XMMUN




YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepM3yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOAUMbBIE ANA OLEeHKU 3HaHUW, YMEeHUI, HABbIKOB

1. CpepctBa
ANA UHAMBUAYanNU3auum BbiNOSIHEHUs, KOHTpons uKcupoBaHHbIX BuaoB BAPC

1.1 .BbIMNOJNIHEHUE U COAYA UHONBUAYAIIbHOIO 3A0AHUA

Mecmo uHlueudyanbHO20 3a0aHusi e cmpykmype QucyUnIUHbI

YyeOHble ULenu, Ha AOCTUXEHME KOTOPbIX OPUEHTUPOBAHO BbINONHEHWE UHAUBUAYANbHOIO
3aflaHuA: 3aKpenutb U yrmybuTb 3HaHWS, MNOMyYeHHble Ha ayaWTOPHbIX 3aHATMAX, HayduTbCHA pellaTtb
CMTyaLMOHHblE 3a4a4n, onpeaennTb KOHEYHbIV pesynbTaT B 06y4eHnn No JaHHOW TeMe unv pasgeny.

YyebOHble 3agaun, KOTOpble AOMXKHbl ObITb pelleHbl CTYAEHTOM B paMKaxX BbINOMHEHUSA
MHOMBMAYaNbHOIoO 3afaHuA:

e cucTematM3aums 3HaHuW, OopMMpoBaHMe u oTpaboTka HaBbIKOB XWMWYECKOro MCCNeaoBaHus,
HakonneHue onbita paboTbl ¢ y4ebHON 1 Hay4YHOW NuTepaTypowu;

e COBEPLUEHCTBOBAHME B M3MNOXEHUN CBOMX MbICNIEN, CAMOCTOSATENBHOIO MOCTPOEHUSA CTPYKTYPbl paboThl,
MOCTaHOBKM 3afayd, pacKpbiTUe OCHOBHbIX BOMPOCOB, yMeHUe cOpMynMpoBaTh Ornyeckue BblBOAbI M
npeanoxeHus.

Mpy BBINOMHEHWN WHAMBMAYANbHOrO 3adaHWs CTyOEHTbl MOryT WMCMOMb30BaTh Mobble yyYebHble
nocobus, KOHCynbTauun ¢ npenogasartenemM. Kaxgomy CTyaeHTy AaeTcsi CBOW BapuaHT paboTbl. Pabota
BbIMOSIHAETCA B OTAenbHON (He paboyen) TeTpaam Ana MHAMBKUAYanbHbIX paboT. BeinonHeHHasa paboTa B
YCTaHOBMEHHbIN CPOK nepefaétcs Ha kadeapy npenogasaTento Ans nposepku. [penogasaTens
npoBepsieT ee W AdernaeT COOTBETCTBYIOLLYID OTMETKY: «3adTeHO» WMKM «He 3ayTeHo». Ecnn pabota He
3ayTeHa, TO OHa nepegaeTca CTygeHTy Ansa gopabotku. [JdopaboTaHHbIi BapuaHT paboTbl BHOBb
HanpasnseTcs Ha NPOBEPKY NpenogaBaTento.

OBPASEL
BapuvaHTa nHanBmayansHOro 3agaHus
Tema: Cnocobbl BbipaXXeHUsi KOHLEHTPaLM pacTBOpOB
1. KakoBa monsipHas koHUeHTpauusa 600 r pactBopa conaHoun kucnothbl (p = 1,10 r/mn), ecnv B Hem
cogepXxurtca 26 r caMon KUCnoTbl?
2. Bbluncnnte maccosyto gonto 300 rpamm pacteopa kapboHaTta HaTpusi, ecnv macca kapboHaTta

HaTpusa paBHa 26,75 rpamm.

3. Onpegenute, CKONbKo MunnMnuTpoB 2,0 H. pacTBoOpa CEPHON KUCNOThl NoTpebyeTcsa Ans NPUroToOBNEHUS
500 mn 0,5 H. pacTBOpa 3TOrO BelecTBa.

4. Kakowi 06bém 96%-Horo (no macce) pactsopa cepHom kucnotbl (p = 1,84 r/ CM3) HeoOXoAMMO B3ATb 4NN
npurotoBneHus 250 cm® 0,1 H. pacTtBOpa H,SO,?

5. OnpegenuTb MongapHyto koHUeHTpauwmo 0,75 H pacTBopa cynbdata xpoma (I11).
LLkana n kpuTepum oLeHUBaHUA

- OUEeHKa «3a4meHO» BbICTaBIIAE€TCA, eCli CTYOEeHT BbINOJTHUN oonee 60% 3agaHus.
- OLleHKa «He 3a4meHO» BbICTaBNAETCA, eCln CTyOEeHT OTBETUIT MEeHee 60% BOMNPOCOB 3adaHuA.



2. Cpe,D,CTBa And TeKywero KOHTpons

TECTOBbIE BOINPOCHI
AnA npoBeaeHNs TeKyLero KOHTpons

[Tpu B3auMOIEHCTBUU UCXOIHBIX BEUIECTB 00Pa3yIOTCS CICIYIOIIME TPOAYKTHI PEaKIIHH. . .

YKAKUTE COOTBETCTBHUE JIAI KAXIOI'O SJIEMEHTA 3AJAHN A

Ko,CO3+HNO; — KNO; + CO; + H,0O

K,CO3; + BaCl, — BaCO3+ KCI
BaCO3+ CO + KCI
KNO; + CO + H,O

BemectBo SO3 — 310 ... OKCH/I.

KNUC/IOTHbIN;
OCHOBHbIN;

aMdpOTeEPHbIN;

Heconeobpasyowmi.

KucnorHbeie cBoiicTBa BCIICCTB YCHUIIMBAKOTCA B psAAY...

VKAXUTE HOPHI[KOB])HZ HOMEP JIJIs1 BCEX BAPUAHTOB OTBETOB.
NaOH

AI(OH)3

H,COs

HCl

OCHOBHBIE CBOMCTBa BCHICCTB YCUJIIUBAIOTCS B pAAY...
YKAXUTE HOPHI[KOBBIPI HOMEP J1JIA BCEX BAPUAHTOB OTBETOB.
HCI
Zn(OH)z
KOH

st cenexTuBHOTO OOHapYy»)eHus noHOB >kene3a (II1) B pacTBope ncmonb3yercst pacTBop ... .

xentoit kpoBsiHOH cosn Ka[Fe(CN)g]
MEHOTO KyIopoca

coimu Mopa

MarHe3ualibHON CMeCH

AMDOTEpHBIMHU SBISIOTCA THAPOKCHUIIBI ...
BbIBEPUTE HE MEHEE BYX BAPUAHTOB OTBETA
xpoma (111)

IIUHKA

Oapus

JUTHSA

C BOIIOM HE pearupyeT KUCIOTHBIN OKCHUI. ..
SOs

P20s

C1,0y
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SiO;

8. Snpo u3oTomna xjaopa 170|37 COJICPKUT ... HEUTPOHOB
17
18
20
37

9. BAape NPUPOAHOro 130TOMNa alloMUHUA 13AI1°7 HaxoauTes ...
14 npoToHOB

13 HelTpoHOB

27 IpOTOHOB

14 HelTpoHOB

10. Yncno HecnapeHHbIX 31EKTPOHOB B aTOMe 6Bpoma B OCHOBHOM COCTOSIHUM PaBHO

OTBET 3AIINMIIUTE LEJIBIM U1CJIOM

11. DneKTpoHbl NOAYPOBHEN XapaKTepu3ytTcA OpbUTaNbHbIM KBAaHTOBbLIM YMCIOM
YKAXHWUTE COOTBETCTBUE AJIA KAXJIOI'O SJIEMEHTA 3AJAHUA

12.

13.

14.

S 0
p 1
d 2
f 3
4

16 31eKTPOHOB COAEPKUT YacTMLA...

0]

S

Cl

s*

MNoHHan cBA3b 0bpasyeTca mexkay 3/1eMeHTamu:
Cu O

Pu O

KuCl;

HuC.

3apAag Agpa aToMma HaTpusA PaBeH ...
0
+1
+11
+23

15. CnocobHOCTb OTAABATb 3N1EKTPOHbI ATOMOM 3/IEMEHTA YBE/IMYNBAETCA B PAAY
Ca, Mg, Be
B,CF
Al, Mg, Na




S,CILF

16. 2SnemeHT NpoABAAET B COEAMHEHUAX MAKCMMANbHYIO CTENEHb OKUCAEHUA +5.

KoHdurypaumna BaNeHTHbIX 3/IEKTPOHOB B OCHOBHOM COCTOSIHUM UMEET BUA,:

24 43.
3s°3d7;
45%45%;

5,
2p2, 3
2s°2p

17. Xumunyeckue sanemeHTbl PAacnoNoXKeHbl B NopAgKe BO3pacTaHUA MX aTOMHOro pagnyca B
pAaay:
Rb, Li, Na, Cs;
Be, Mg, Ca, Sr;
N, O, F, Ne;
Na, Mg, Al, Si.

18. B aTtome HeoHa 10Ne2° ... 9N1EKTPOHOB

OTBET 3AMNMUWNTE LUEABIM HACITOM

21.

19. Atom 3/1eMEeHTa, B KOTOPOM 6OI'IbLL|e BCEro 3/1eKTPOHOB...
41
Ar
39K
'H
4°Ar

20. 2neKTpoHbI pacnpeeneHbl Mo sHepreTUYeCKMM ypOBHAM
YKAXKWTE COOTBETCTBUE AN1A KAXOOIO SNIEMEHTA 3AOAHNA

1 2
2 8
3 18
4 32
64

Peakuun, npoTeKatoLlme C BblAeNeHUeM Tena, HasblBakOTCA ...
SHJO0TEPMUUYECKIUMHU

TEPMOXUMHUYECKUMHU

AK30TEPMHYCCKUMU

TEIUIOBBIMH

22. «CymmapHbIA TennoBon 3PPEeKT XMMUYECKOro npouecca 3aBUCUT TObKO OT
HaYaNIbHOTO M KOHEYHOTO0 COCTOAHWA M He 3aBUCUT OT MPOMENKYTOUHbIX CTaguhi» - 3TO
bopMyNPOBKa 3aKOHa ...
l'ecca
JlaByasbe-Jlamaca
Appennyca
Bant-T'odda
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23. JaHo Tepmoxmmuyeckoe ypasHeHue: 2Mg+0, = 2MgO +1204 k[x. Ecam B
pe3ynbTate peakuumn sbigenmnnock 903 KK TennoTbl, TO Macca CropesLllero MarHna pasHa
r. OTBET 3ANMUWMWTE UEABIM HAC/IOM

24.Kakoe M3 MpuBEAEHHbIX YTBEPMHKAEHWA HAXOAMTCA B COOTBETCTBUM C TEPMOXMMMUYECKUM
ypasHeHnem N, + O, =2NO; A H =180 kx?
nipu o6pazoBanuu 1 Moyt NO mornomaercs 180 x/[xk;
npu obpazoBanuu 1 mosist NO Beizensiercs 180 x/Ix;
nipu o6pazoBanuu 1 Moyt NO Beinensiercs 90 kJIx;
npu obpazoBanuu 2 mosieii NO nmornomaercs 180 x/Ix.

25. Mpu ymeHblleHUN obliero AaBneHWs B 2 pa3a CKOPOCTb 3/1EMEHTapHOM ra3oBomn
peakunm 2NO + Bry = 2NOBr ymeHbLINTCA B pa3(a). OTBET 3ANMULLUUTE LENBIM YAC/IOM
26. YT06bl CKOPOCTb peakuMM He U3MEHWNacb NpPUM YMEHbLUEHMU KOHLLEHTPauuu

BoAopoAa B 2 pasa B cucteme: 2H,(r) + O,(r) = 2H,0(r), KOHLEHTpaLMIO KUCNoPOoAa .....
YBEJIMYUBAIOT B 2 pas3a

MOKHO HE U3MEHSTh

YMEHbILAIOT B 2 pa3a

yBEJIMYUBAIOT B 4 pasza

27. MonoxeHue, BbipaxKatoLLee BAUAHNE KOHLLEHTPALUMI pearnpyoLLmMx BeLLecTB Ha
CKOPOCTb XMMWYECKOW peaKLMn, Ha3blBAeTCA 3aKOHOM ...
Bant-Todda
I'ecca
JEHUCTBYIOIIMX Macc
Appenuyca
28. Mpu yBEANYEHUM KOHLIEHTPALMMN BOAOPOAA B 2 pa3a CKOPOCTb NPAMOM peakLmnm

N,(r) + 3H,(r) €> 2NHj3(r) npu ycnoBun eé anemeHTapHOCTM BO3pacTaeT B ... pa3a.
2

8
6
12
29. Ecauv ckopocTb npougecca yBennyumaacb B 9 pas npu noBbiWEHUM TemnepaTtypbl Ha 20
°c, 10 TeMnepaTypHbIi  KO3IPODUUMEHT CKOPOCTU XMMUYECKON peakumMn paBeH ... OTBET

SAMUWNTE LLEENBIM YHUCNIOM

30. TemnepaTypHbIi KOIGOULMEHT CKOPOCTU XMMUYECKOM peakLmn paseH 2. MNpwu
OXNaXAEHUN CUCTEMBI OT 100°C no 80°C CKOPOCTb peaKkumi ....

yBeJIMUMBaeTcs B 4 pasza
YBEJINYMBAETCS B 2 pasza
yMEHbIIIaeTcs B 4 pasza
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YMEHBIIAETCS B 2 pas3a

31. Mpun ymeHblieHMn 06béma cuctembl Ho(r) + Ix(r) € 2 HI(r) B 3 pa3a ckopocTb
NPAMOM peakuui ....
YMEHBIIUTCA B 9 pa3
YMEHbBIIUTCSA B 6 pa3
yBEIUYHUTCS B 9 pa3
yBEIUUUTCS B 6 pa3

32. Macca Bogbl, B KOTOpOI Haao pacteoputb 50 r xnopuaa Kaama gna nonydyeHunsa 10%-
HOro pacTBOpa, PaBHa ..... I.
OTBET 3ANMULWIWTE LLEBIM YXUC/TIOM

33. 06bém 60%-Horo pactsopa cepHoi Kucnotbl (p = 1,50 r/mn), cogepskawmii 4,5 monb
KUCNOTbI, PaBEH ...... M.
OTBET 3AMNMULUWUTE LESTBIM YAC/TOM

34. B 500 mn pacTBopa C MONAPHON KOHLUEHTpaumen cynbdata mariuma 0,2 monb/n
COOEPHKUTCA ..... rpamma(os) conm.
OTBET 3AMUWMWTE UE/IBIM HACNOM

35. 06vbem 0,1H pacteopa KOH, Heobxoamumbii ansa HelTpanusaumm 20 mn 0,15H
PacTBOPa a30THOM KMCNOTbI, PABEH ..... MUIIUIUTPAM.
OTBET 3AMULUWUTE LESTBIM YAC/TOM

36. B 100 r Tennou Bogbl pactBopuam 150 r HuTpaTa cepebpa. KoHueHTpauus
NOJly4EHHOro PacTBOpa PaBHa ... %.
60;
25;
15;
50.

37. B 100 n Bogbl copeputca 8,1 r Ca(HCO3), 1.46 r Mg(HCO3) n 2,41 MgS0O,4. Obuwan
¥EeCTKOCTb BOAbl PaBHa ... .
2,4 Mr-sKB/1;
1,4 Mr-sKkB/m;
3,4 Mr-oKB/II;
4,8 MI-3KB/II.

38. MaccoBadA 4015 YKCYCHOW KUCNOTbl B PacTBOpe, NoayyeHHOM npu cmeleHun 300 r
pacTBOpa C MaccoBOM A0NeN yKCYcHOM Kucnotbl 20% mn 600 r pactBopa ¢ maccoBon agonei 15%,
paBHa ....%

8,45
20,5
16,7
33,4
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39. CoKpaléHHOMY MONIEKYNAAPHO-MOHHOMY YPaBHEHWIO
Ca*' + C032' = CaCO3 coOTBETCTBYET B3aMMOLENCTBNE MEXKAY ...
Ca(OH); u MgCOs3
Ca(NO3) u BaCOg3
CaC|2 u Na,CO3
Cag(PO)4 u K,CO3

40. HaumeHbluUen YacTMLEeN PacTBOPEHHOIO BELLLECTBA B PAacTBOPaX 3/1EKTPO/IMTOB ABAAETCA

OTBET 3AMNULLUTE CTPOYHBIMU BYKBAMMW B ®OPME CYLLECTBUTE/IBHOTO B UMEHWUTE/IbHOM
NALEME

41. CnabbiMu 3NEKTPONUTAMM ABAAIOTCA ....
BBIBEPUTE HE MEHEE JIBYX BAPUAHTOB OTBETOB

H2SO3
Cr(OH);
KOH
HNO3

42. YpaBHeHue peaKLmm, NPaKTUYECKMN OCYLLLECTBMMON B BOLHOM PacTBOpE, MMEeT BUA;
Fez(SO4)3 + 6HNO; = 2Fe(N03)3 + 3H,S0,
Ba(NO), +2NaOH = 2NaNOj; + Ba(OH),
CuSO, + 2KOH = K,S0; + Cu(OH),
NaNQO3 + HCI = NaCl + HNO;

43. Cpefu nepeymcneHHbIX HUXKe BeLLEeCTB XOPOLLO PacTBOPUM...
cynbdar 6apus
cynbun meau (1I)
CHJIMKAT KaJIbIIHS
Hutpart xenesa (I1I)

44. Camonpou3BO/bHbIM pacnag MOMEKY/T PaCTBOPEHHOTO (MHOrAA pacnaaB/ieHHOro)
BELLECTBA Ha KAaTUOHbI U aHNOHbI HA3bIBAETCA...
3JIEKTPOIU30M
WOHHOU IPOBOAUMOCTBIO
TOMOI'€CHHBIM KaTaJIn30M
ANEKTPOITUTUYECKON JUCCOLHAIUEN

45.  Tpouecc 3NeKTPONUTUYECKON ANCCOLMALIMM ABNACTCA. ..
HEPaBHOBECHBIM
IK30TEPMUYECCKIM
SHAOTEPMUYECCKUM
oOpaTuMbIM
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46. [OnAa ypaBHeHuA peakumm CuSO, + KOH =... coKpauweHHOe MOHHOE YpaBHEHUE
UMeEET BUA....
Cu?* + 20H = Cu(OH),
Cu?* + S0,% + 2K* +20H "= Cu(OH); +K,S04
2K* +50,% = K350,
CuSO, +20H = Cu(OH), + SO,

47. B yeTblpex cOoCyAax COAEPMKUTCA MO OQHOMY JIUTPY NEepevymncieHHbIX HUXe BeLecTs C
KOHLleHTpaumen 1 monb/n. B Kakom pactBope copepKutcs 6onblue BCero MOHOB:
H3POq,
C,HsOH
K550,
KOH
48. CoKpalleHHoe MOoHHOoe ypaBHeHne OH™ + H' = H,0 cooTBeTcTBYeT MONEKYAAPHOMY
ypaBHEHWIO:
Ba(OH); + 2HCI = BaCl, + 2H,0
2KOH + H5SiO3; = K5Si03 + 2H,0
Cu(OH); + 2HCI = CuCl; + 2H,0
Ba(OH), + H,SO4 = BaSO,4 |+ 2H,0

49, Hambonee cuibHOM KNCNOTOM SiBNSAETCA ...
HCIO,
HCIO,
HCIO;
HCIO

50. Okucnutenem B peakumm P + KClO5; = P,Os + KCl sBnsetcs...
P
P20s
KCI
KCIOs

51. KoadduumeHT nepes  MONEKYNOM BOCCTAaHOBUTENA B YpPaBHEHUM  peakuuu
KMnO,4 + Na;S03 + H,SO4 - MnSO4 + NayS04 + K;SO4 + HyO paseH ... OTBET 3AMUWINTE LUEJTIBIM
4YNUC/IOM

52. Cynb®uUT HATpuUs MOXKET MPOABAATb B OKUCAUTE/IbHO-BOCCTAHOBUTE/bHbIX PEaKLUsaX
CBOWCTBA ...
TOJIBKO OKUCITUTEIIS
HU OKHUCJIUTENS, HU BOCCTAHOBUTEIIS
TOJIBKO BOCCTAHOBHUTEIS
U OKUCIIATENSA, U BOCCTAHOBUTEIIS

53. llepmaHraHaT KaiiMa B OKUCNNUTE/IbHO-BOCCTAHOBUTE/IbHbIX PeaKLmaAxX
BOCCTaHaB/MBaeTcaA Ao ...
COOTBETCTBUE /194 KAKAOIO 3/IEMEHTA 3AJAHNA

B Kncnom cpeane KaTvoHa Mn?*
B wenouHoM cpeae MaHraHar-noHa MnOj *
B HeliTpanbHOM cpeae MnO,

MnO
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54. 3[4C ranbBaHMYECKOro anemeHTa, COCTOALLEro U3 MegHOro U LLMHKOBOIO 31eKTPoa0B.,
norpyeHHblx 8 0,01M pacTBopbl Ux cynbdaToB (EO(Cu2+/Cu) = 0,34B, E°(zn**/Zn)= —0,76 B) pasHa
L B.
OTBET 3AMULLUUTE YACNTOM (APOBHAA YACTb YEPE3 3ANATYHO, OKPYI/TIEHUE 0 AECATHIX)

55. YpaBHeHMe npouecca, NPOTEKAKOLWEero Ha MHEPTHOM aHOAE NPWU 3N1eKTPOAN3e BOAHOIO
pacTBopa Moauaa Kanus, UMeeT BUA ....

2H,0 —4e” =0, + 4H"

40H -4¢ = 40H

2I'-2e =1,

0, +2H,0 +4e = 40H

56. 3a TOuKy OTcyeTa CTaHAAPTHbLIX OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIX MOTEHLIMANO0B
npWHATO 3HauveHue E° nonypeakuun 2H" + 2é = H, pasHoe...
8,31B
224 B
0B
6,02 -10® B

57. DNEeKTPOAHbIN NOTEHLMAN ATIIOMUHNSA (EOAI3+/AI =-1,66 B), norpy»kéxHHoro 8 0,005 M
pacteop Aly(SO4)3, paBeH ....
OTBET 3AINILIUWTE YNCJIOM (JIPOBHAS YACTb YEPE3 3AITATYIO, OKPYI'JIEHUE 1O
JECATBIX)

58. Mpw anekTponuse pacrteopa cynbdata megu(ll) B TeueHmne 1 yaca npu cuie Toka 4 A Ha
KaToze BblAennTca ...... rpamm(oB) meau .

0,20

9,48

4,74

0,003

59. [NnA 3aWnTbI KenesHbIX 34enit OT KOPPO3UM B KaUeCcTBE aHOAHOTO NOKPLITUA
MCNONB3YIOT ....
0JIOBO
MeIb
IIUHK
cepebpo

60. dakTop, ocnabnarowmii KOppo3sutio...
MTOBBIIICHUE TEMIIEPATyPhI
BBEJICHIE HHTUOUTOPOB
HEepaBHOMEPHAs a’palusi pacTBopa
YBEJIMYEHHE 1LIEPOXOBATOCTH MOBEPXHOCTHU
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KPUTEPUN OLIEHKA
OTBETOB Ha TeCTOBble BONPOCKI TEKYLUEro KOHTPOsIA

- OLlEHKa «OTNNYHO» BbICTaBnsieTcs oby4vatowemycs, ecnv nonyyeHo 6onee 81% npaBurbHbIX OTBETOB.
- OLleHKa «XOopoLLo» - nony4eHo oT 71 ao 80% npaBurbHbIX OTBETOB.

- OLleHKa «yOoBreTBopuUTEnbHO» - nonyyeHo ot 60 o 70% npaBunbHbLIX OTBETOB.

- OLleHKa «HeyaooBNeTBOPUTENBHOY» - NonydeHo MeHee 60% npaBunNbHbIX OTBETOB.

3 CpepncTBa ans pybexxHoro KOHTpons

BONMPOCbLI
Ans NPpoBeAeHNsA KOHTPOJIbHbIX paboT (06pa3ubl 6UNeTOB KOHTPOJbHbLIX PaboT)

KoHTponbHasa paboTta Ne1 OcHOBHbIe KnacCcbl HEOpPraHU4YeCKMX CoegNHEHNN

1. 3anucatb ypaBHeHMS peakumi, oTpakaloLWwux cregyrowme npespaLleHns:
Ca — CaO — Cal, —» CaSO;— CaCl, — CaF,

2. HaseaTb BelecTBa No MexayHapoaHOW HOMEHKNaType:
K,Cr,07, ZnOHNO3;, NaKSO,, NaH,AsO;,.

3. YpaBHEeHUAMU XMMUYECKMX peakuun onucatb ceoncTea Al(OH)a,.

4. YxasaTb CTENeHb OKUCIIEHNS ANIEMEHTa, OTMEYEHHOrO *:
JnP*Q,4, Co,P*,0,, AgQCI*O,, [H.P*O4]

5. DonucaTb 1 ypaBHATb peakuumu:
Na,O + P,O5 —

NaHSO,+ NaOH —

KoHTponbHas pa6ota Ne 2 Cnoco6bl BbipaXkeHUs KOHLEHTpaLu1 pacTBOpPOB

3. KakoBa monsipHas koHueHTpaunsa 600 r pactBopa congHomn kucnotsl (p = 1,10 r/mn), ecnu B HEM
coaepXxurtca 26 r caMon KUCnoTbl?

4, Bbluncnuts maccoyto gonto 300 rpamm pacTtBopa kapboHaTa HaTpusi, ecrim macca kapboHata
HaTpus paBHa 26,75 rpamm.

3. Onpegenute, CKONbKo MUMnnTpoB 2,0 H. pacTBopa CEPHOM KUCMOThI NoTpebyeTcsa Ans NpUroToBNEHUS

500 mn 0,5 H. pacTBOpa 3TOro BeLecTBa.

4. Kakoi 06b&M 96%-Horo (Mo Macce) pacTBOpa CEPHOI KUCTOThI (p = 1,84 r/ cM®) HeOBXOAMMO B3SITb AJIS

npurotoBnenust 250 cm® 0,1 H. pactBopa H,SO,4?

5. OnpegenuTb MongapHyto kKoHUeHTpauuio 0,75 H pacTBopa cynbdata xpoma (ll1).

KoHTponbHas pabota Ne 3 dnekTtpoxumuyeckue npouecchi. OBP
YpaBHATbL METOAOM 3NeKTPOHHOro 6anaHca

1. Nazszog + Brz + NaOH— NaBr + Nast4 + Hzo
2. HCIl + KMnO,— MnCl, + Cl, + KCl + H,0
3. Mg + H,SO4koHY.— MgSQO, + H,S + H,O
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4. Zn + KoCr0q + HySO4— ZnSO; + Cry(SO4)s + K,SO, + HyO
5. Nal + NalO3 +H,SO,— I2 +Na,S0O,+H,0

KPUTEPUU OLLEHKU
OTBETOB Ha BONPOCHLI KOHTPOSbHbIX paboT

«OTnuYHO» CTaBUTCS 3a MOSHOE U npo4yHoe 3HaHue mMatepuana B 3agaHHOM obbeme. YMeHue pewaTtb
3agayun, noHMMaTb XMMNYECKY0 CYLLHOCTb aHanm3a, npaBuiibHO BbINOJTHATb pacyeTbl.

«XOpOLIJO» BbICTaBNAE€TCA 3a MNpo4YHOEe 3HaHue mMaTepuana npum Marno3Ha4YUTeribHbIX HETOYHOCTAX B
pac4eTax, npun coctaBieHNN XMMNYECKNX NMPOoLIeCCOB, NPOTEKALLNX NMPU aHanuse.

«y,EI,OBJ'IeTBopI/ITeJ'IbHO» CTaBUTCA 3a 3HaHMe maTepmana C 3aMeTHbIMU npoﬁenaMM, HETOYHOCTAMM,
owmnbkamn B peweHnn 3agad npun coctaBiieHUn ypaBHeHvu7| XUMUNYECKMX MNpoLeccoB, NpoTeKkarwux npu
aHanumse

«Hey,EI,OBJ'IeTBOpVITeJ'IbHO» BbICTaBJ1IAE€TCA 3a He3HaHune MaTtepuana, HU3KYHD XUMUYECKYH KYyIbTypy,
HebonbLIoN 06beM BbINONHEHHbLIX 3a4aHUN HEeyMeHune pellatb 3agavdn, rpy6b|e ownbkn B pacyeTax

4 npOMe)KYTO‘-IHaFI aTTecTauusd oGyHaroumxcn no utoram msyvyeHmsa gucumniuHbl

4.1 Bonpochkl AnA npoBeaeHUs 3K3ameHa no gucuunnmHe «OCHOBbI 06LIe U HeopraHU4ecKom
XUMUUN»

1. KsaHTOBO-MexaHuyeckas Mofenb CcTpoeHuss aTtoma. CoctaB artoma. XapakTepucTuka
3HEepreTM4YeCcKoro COCTOSIHUSA 3NeKTPOHa CUCTEMOWN KBAHTOBbIX YMCETT.

2. KeaHTOBble uucra. [MaBHOe KBAHTOBOE YMUCHO, 3JHepreTndyeckMe ypoBHU. OpbuTanbHoe
KBaHTOBOE 4WUCIO, 3dHepreTnyeckme noaypoBHW. MarHMTHOe KBAHTOBOE YMCMO, KOMWYECTBO aTOMHbIX
opbutanen B aHepreTM4eckom noaypoBHe. CNvH areKTpoHa.

3. 3akoHomepHOCTW pacnpefeneHns anekTtpoHos B atomax (MpuHumn [laynu. 3nekTpoHHas
€MKOCTb aTOMHOW opbuTanu sHepreTM4eckux NoaypoBHEN U 3HEPTETUYECKUX YPOBHEN).

4. TpaBuna u nOpsSOOK 3anorfiHEHWS aTOMHbIX opbuTtanen. [puHUMN HavMEHbLUEN 3JHepruw,
npasuno KneykoBckoro. AnekTpoHHast opmyna atoma. [Npasuno XyHaa.

5. OcHoBHOe M BO3bYXOEHHOE COCTOAHMSA aToma (Ha npuvMepe atoma yrrnepoga). OnekTpoHHast
KOHUrypaumnsa BaneHTHbIX 3NEKTPOHOB S-, p-, d- U f-anemMeHToB.

6. [llepuoagmnyeckasa cuctema xumudeckux anemeHtoB .M. MeHgeneesa. [Mepnognyeckuin 3akoH
O.N. MeHgeneesa. lNMpuinHa nepMognyeckoro NOBTOPEHUS CBONCTB anemMeHToB. CBA3b Mexay dMeKTPOHHOMN
CTPYKTYpOM aTtoMoB U nepuogudeckon cuctemon [.N. MeHgeneesa: nopsgkoBbI HOMep 3neMeHTa,
nepvoasbl, rpynmnbl U NOArPYnMbl 3N1eMEHTOB.

7. MNepuoandvecknin 3akoH [.N.MeHoeneeBa. 3HadeHne nepuoandeckoro 3akoHa. Hanuwwute
hOpMYribl OKCUAOB U MTMAPOKCUAOB BCEX 3NEMEHTOB 3 neprvoaa B UX HauBbICLLMX CTeneHsX okucneHus. Kak
N3MEHSAITCH KUCMNOTHbLIE CBOMCTBA B Mepuofe crnesa Hanpaso?

8. CTpykTypa nepuoamyeckon cucTeMbl: rpynnbl, NoArpynnel, nepuoapl, paabl. Kakon n3 aneMeHToB
YeTBEpPTOro nepvoga — BaHagu UNKU MblwbdKk — o6nagaet Gonee BblpaXeHHbIMU MeTanmMyeckuMmm
cBovicTBamn? HanvcaTtb oOpMyIbl KNCIIOPOAHBIX COEAMHEHWI 3TUX SNIEMEHTOB, yKa3aTb UX XapaKkTrep.

9. OkuCnuTenbHO-BOCCTAHOBUTENbHbIE  CBOWCTBA  3ANEMEHTOB. OHeprus  (NOoTeHumanbHas)
MoHM3auMn. OHEeprusi CpoacTBa K INEKTPOHY. ONeKTpooTpuuaTenbHOCTb. 3aKOHOMEPHOCTb M3MEHEeHUS
OKUCNUTENBbHO-BOCCTAHOBUTENMbHBIX CBOWCTB 3MEMEHTOB B nepvogax W rpynnax. MeTtannudeckue u
HemeTannuyeckue anemeHTbl B nepuoanyeckon cucteme .. Mengeneesa.

10. TlMepuogunyeckuii 3aKoH. SHepPrusi MOHU3aLUMn, CPOACTBA K SMEKTPOHY, 3NeKTpPOoOoTpULaTeNbHOCTb,

U3MeHeHne nx B nepuogax u rpynnax. Kak nameHsaoTca 3T XapakTepucTuku B SA rpynne — cBepxy
BHM3 1 5 nepuopae cnesa Hanpaso.

11. Twnbl xumudeckon cBsA3n. KoaneHTHass cBsi3b. OOMEHHbI  MexaHu3M obpasoBaHus
KoBaneHTHon cBsA3n. OOpas3oBaHMe KOBaNEHTHbIX CBs3ei BO3OyXAEeHHbIM aToMoM. HackbiwaemocTb
KOBaneHTHOWN CBA3MN.

12. Twnbl xumnyeckon cea3un. KosaneHTHas cBA3b. [IOHOPHO-aKLEeNTOPHbIN MexaHn3M 06pa3oBaHus
KOBareHTHOW CBA3W. ONEeKTPOHHas CTPYKTypa 4YacTul-40OHOPOB U yacTuu-akuentopoB. Obpa3oBaHue
KOMMIEKCOB W arperaTtoB Monekyn.

13. HanpaBneHHOCTb KOBaneHTHOW cBA3n. Curma- n nu- ceasun. KpatHble cBssu. MNMprumepsbl Monekyn
C KpaTHbIMU CBA3AMM.

14. Tvbpuamsauma aTomHbIX opbutanen. [mMbpuamsaums s- u  p- aTtoMHbix opbutanen.
MpocTpaHCTBEHHOE pacnonoXxeHue rmbpuaHbIX aTOMHbIX opbuTanen npu sp- rmbpuamsaumm. CTpykTypa
NPOCTENLLNX MOMEKYI.
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15. TMonspHocCTb cBs3en u mornekyn. lNongpHas n HenonsipHas CBA3b. ANEKTPUYECKUA MOMEHT
annonsi cBasn. BrnnsHne anexkTpooTpuuaTensbHOCTU 31IEMEHTOB Ha NOMAPHOCTL CBA3W. MonspHble n
HenonsipHbIE MOSeKyIbI.

16. VloHHas cBA3b kak NpedernbHO NoNspu3oBaHHas KoBaneHTHasi cBs3b. CBOMCTBA MOHHOWN CBS3N.

17. WoHHaga cBasb .CBoWCTBA MOHHOW CBA3M U COEAMHEHUN C 3TUM TUMOM

18. cBs3uK. Beinvwnte 13 npegnoXxeHHOro psida BelecTB MOHHble coeauHeHns: CoH,, CaS, O,, Mg,
Na,S, BaCls,.

19. MeTannu4yeckas CBsA3b Kak 0COObIN BN XMMUYECKOW CBA3MN.

20. BopopogHas cBa3b (MEXMONeKynspHas n BHyTPMMOEKynsapHas).

21. OcCHOBHblE MOHATMSA TepMoauHaMuku. BHyTpeHHss aHepruda. Pabota v TennoTta - Ase opmbl
nepegayun sHepruu.

22. Knaccudmkaumss TepmoguHamMUYecKMx CUCTEM U npoueccoB. M300apHbii U M30XOPHbIA
npouecchl. IK30TEPMUYECKME U FHOOTEPMUYECKNE peaKLU.

23. OHepreTudeckme 3MPEKTbl XUMUYECKMX peakuuin. TepmMOoXUMMYECKOe ypaBHEHUE peakuuu.
3akoH Necca. QHTanbnusa obpasoBaHns xMMuU4eckoro coeamHerns. Cneactens 3 3akoHa lecca.

24. CKOpOCTb XMMMWYECKOM peakumn. 3aBUCUMOCTb CKOPOCTWU peakuun OT KOHLEHTpauun BeLlecTB.
3akoH gencreyolmnx macc. KuHetnyeckoe ypaBHeHME rOMOrEHHOW M reTEPOreHHON peakLmm.

25. CKOpOCTb XMMWYECKOWN peakumm u €€ 3aBUCUMOCTb OT KOHLEHTpauun pearmpylowmnx BeLecTB.
3aKkoH OeWCTBYHOLMX Macc AN FOMO- W FETEPOreHHbIX peakuui . Hanuwurte ypaBHeHWe Ons CKOpOCTU
npsamon peakumn CO,r) + Cry <> 2COp.

26. 3aBUCUMOCTb CKOPOCTW peakuuuv 1 BpeMEHW NpoTekaHus e€ oT Temnepatypbl. [1paBuno BaHT-
lodda. TemnepaTypHbI KO3 PULINMEHT.

27. OHeprus aktMBauuu. YpaBHeHue AppeHnyca. QHepreTnyeckmin npodunb peakumm.

28. KaTanus. FOMOreHHbI 1 reTeporeHHbIn KaTanua. JHepreTmyeckuin nNpodunb KaTanuTU4eckomn
peakumm.

29. Xumudyeckoe paBHoBecne. Ob6paTumble W HeobpaTuMble MO HamMpaBnEHWIO peakuumu.
TepmoguHamMm4eckoe UM KUHETUYECKOE YCrOBUE XMMUYECKOro paBHoBecusl. KOHCTaHTa XMMWUYECKOro
paBHOBecus. PacyeT KOHCTaHTbl paBHOBECKS.

30. Xumundyeckoe paBHOBecHe. YcnoBsus xmmuyeckoro pasHosecus. lNMpuHumn Jle-latense. B kakom
HanpasneHUn CMecTUTCA paBHoBeCKe B cucTeme Cme + COyry < 2COr) + Q npu yBenuyeHum
TemnepaTypbl, NPy NOBLILLEHNW AaBNeHUsA? HanuwunTe ypaBHeHME AN CKOPOCTKU 06paTHON peakumu.

31. Xumudyeckoe paBHoBecue. [lporHosvpoBaHWe  HanpaBfneHWss CMeLLeHUs  XUMWUYECKOro
paBHoBecus. MNpuHumnn Jle-lartense. B kakom HanpaeneHnn cmectutcs paBHosecue B cucteme COyry + Cy
< 2CO() - Q Npy ymeHblUeHUW TemnepaTypbl, AaBrneHnsa? Hanuwute ypasHeHWe AN CKOPOCTM NPSMON
peakuumu.

32. Xumudyeckoe paBHoBecue, [lporHosvpoBaHWe HanpaBfneHWss CMeLLeHUS  XUMWUYECKOro
paBHoBecus. MNpuHumun Jle-llaTtenbe. 3anucaTb KOHCTaAHTY XMMWYECKOro pasHoBecus peakuuint: Fe,Osy +
3CO(|')-> 2Fe(K) + 3C02(r), Ng(r) + 3H2(r)—> 2NH3(|')_

33. Obwasa xapakTepucTMka pacTBOPOB W AMCMEPCHbIX cuctem. Knaccudpmkauma [UcnepcHbIX
cucTeM. XapakTepucTuka pacTBOpOB. Tunbl pacTBopoB. Cnocobbl BblpaXeHUsi KOHLEHTpauum pacTBOpPOB
(maccoBas fons, MONAPHOCTb, MOMSANbHOCTb, 3KBMBANEHTHAsH KOHLLEHTPALMS U HOPMasnbHOCTb).

34. BopgHble pacTBOpbl anekTponuTtoB. [oHATME anekTponuTa. JnekTponutuyeckas auccoumaums.
CvnbHble M cnabble anekTponuTbl. CTeneHb W KOHCTaHTa 3MEKTPONUTUYECKON Auccouumauun. 3akoH
pa3basneHus OcTBanbaa.

35. CunbHble n cnabble anekTponuTbl. Kputepun knaccudmkaumm. Hanvwmre ypaBHEHNst peakumm
B3aMMOZENCTBMSA TMOpoKCcuaa KanbLUnsa U CEPHON KUCMNOThl NpMBOAALLNE K 06pa3oBaHU0: a) cpegHen conu;
6) Kucnow conu; B) OCHOBHOW conu. HasoBwuTe, NOnyYeHHbIe COMnu

36. OnekTponuTudeckas guccoumaumss Boabl. KMoHHoe npowusBegeHne Boabl. CooTHOLWEHME
KOHUEeHTpaumi noHos H+ n OH- B HENTpanbHOW, KACIION U LLENOYHOW cpefax. BogopoaHbin nokasartensb.
LLikana pH BogHbIX pacTBopoB. LIBeTHbIe MHAnKaTopbl pH.

37. VoHHoe npousBedeHne Boabl. BoaopoaHbIi M rMAPOKCUIbHBIA NOKasaTenb. Bbluucnutb
KOHLEeHTpaumto kaTuoHoB Bogopoda u pH 0,01M pacTtBopa XnopoBOAOPOAHON KUCAOTHI.

38. KucnoTbl 1 ocHoBaHus. JnekTponutuyeckas Auvccounauus KUCrOT M OCHOBaHWA. CunbHble U
cnabble KMCIOoTbl N OCHOBaHUSA. pH BOAHbBIX paCTBOPOB KUCIOT YU OCHOBaHUN.

39. PactBopbl conen. CpegHne (HOpmarbHbIE), KACIbIE U OCHOBHbIE CONKU. QNEKTponMTuyeckas
anccoumauma conen (Ha npumepe guccounauum docdarta HaTpus, rmgpocyrnbdara Kanus 1 xnopuaa
ONrMOPOKCOaNtOMUHNS).

40. OcCHOBHble MOJIOXKEHMST TEOpWMM 3JNEKTPONUTMYECKON aduccoumauun. HanucaTb ypaBHeEHMS
amccoumaumm cnegylowmx CoeguHeHUn: rmapokcua, Kansums, cepHas kucnorta, gurngpodocdaTt marHus,
cynbdaT rugpokcomeau.
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41. OCHOBHbIE MOJIOXEHUS TEOPUUN INEKTPONUTUYECKOn amccouumaumun. MNoaTBepante aMm@OTEPHbLIN
XapakTep rugpokcuga antoMuHns. CoctaBbTe MOMEKYNSAPHO-UOHHBIE YPABHEHWS.

42. VloHHble peakuuMuM B pacTBoOpax. XapakTepucTuKa WOHHbIX peakuui. Ycrnosue npoTekaHus
peakumm MoHHoro obmeHa. MoneKkynsipHoe U MOHHO-MOJEKYISIPHOE ypaBHEHME peakuMm MOHHOro obmeHa
(Ha Nnpumepe peakumm B3anmogencTeuda cynbdata meam (Il) n rugpokcmaa HaTpus).

43. T'ngponus conen. MameHenune pH npu rugponuse. MNpumepsl CTyneH4YaToro rmaponmsa conemn

44. KonuyecTBeHHble XapakTepucTuku rugponmsa. CocTaBbTe€ WMOHHO-MOMEKYNsSIipHblE YpaBHEHMS
rmgponusa kapboHaTta HaTpusa 1 cynbdara xenesa (lll).

45. OKMCRUTENbHO-BOCCTAHOBUTENbHbLIE CBOWCTBA SMIEMEHTOB W WX COEAVMHEHWA B 3aBUCUMO
3aBUCUMOCTU OT MONIOXEHUS B MNEPUOAMYECKON CUCTEME Xumuyeckux anemeHtoB [.A. MeHpeneesa.
CTteneHb okucneHus. PacyéT cteneHemn okncneHus. BaxHenwme okMcnuTenu n BOCCTaHOBUTENM.

46. OKMCRUTENbHO-BOCCTAHOBUTENbLHLIE  peakuun (OBP). HanpaeneHve  okucnutenbHO-
BOCCT@HOBMTENbHbBIX peakuuin. OKBMBANEHTbl OKUCNNUTENS M BoccTaHoBuTens. Mogbop koadduuneHToB B
ypaBHeHusax OBP (meTogom anekTpoHHoro 6anaHca Ha npumepe peakuumn FeSO, + KMnO, + H,SO, =
Fe2(804)3 + K;SO,4 + MNSO, + Hzo)

47. XapaKTepucTuka OKUCIMTENbHO-BOCCTAHOBUTENBHOMO npouecca. OKucneHve n BoOCCTaHOBIEHME,
OKUCNUTENb W BOCCTaHOBUTENb. VI3MeHeHMe CTeneHn OKUCHEHUS SNEMEHTOB Mpu  OKUCMEHUUM W
BOCCTaHOBIIEHUW. YPaBHEHNE OKUCNUTENBHO-BOCCTAHOBMTENBHOIO npouecca. O6paTumMoCcTb OKUCIIUTENBHO-
BOCCTaHOBMTENbHOro npouecca.

48. [atb onpegeneHne SMnekTpOAHOrO noTeHuwana. 3anucatb ypaBHEHUE  3NEKTPOZHOro
noteHumana HepHcTa ons XMMUYEeCKn akTUBHbIX MeTannoB. [oACHUTbE BCe 3HAYEHUS.

49. Yrto Takoe CTaHAaPTHbLIN 3MNEeKTPOAHbIV NoTeHuman? NovyemMy ero HasblBalOT elle HOpMaribHbIM
3NeKTpOoAHbIM NoTeHumanom? Kak oH MOXeT 6biTb n3amepeH?

50. ManbBaHW4Yeckun 3nemMeHT. YpaBHEHVWEe 3MEeKTPOXUMMYECKOro mnpouecca B rafnbBaHUYECKOro
anemeHTa. 3[C 1 ee onpegeneHune. 3an1cb ranbBaHNYECKOro areMeHTa.

51. Onektponn3. CywHocTb npouecca anekTponu3a. [loTeHuman pasnoxeHus. SBneHue
nepeHanpsxeHus. NoHATne 06 NHEPTHLIX (HEPACTBOPUMBIX) N aKTUBHBIX (PacTBOPMMbIX) aHOAaX.

52. 3nekTponua pacnnaBoB M BOOHbLIX PpaCTBOPOB COMEN C UHEPTHLIMU (HEPACTBOPUMbBIMK) aHOAAMMW.
lMocnepgoBaTenbHOCTb OKUCIEHUS U BOCCTAHOBEHUSA NOHOB. AHOAHbIE N KAaTOAHbIE MPOLECChl.

53. Kopposus meTannoB. Xumudeckas n 3rekTpoxmummuyeckas Kopposus. Buabl anekTpoxmmMmmuyecKomn
Koppo3uu. dakTopbl, BAUSKOLNE HA MHTEHCMBHOCTb KOPPO3UN.

54. Buabl koppo3un. Kakne anekTpoaHble Npouecchl NPoTeKatT Npu KOPPO3UM TEXHUYECKOTO xernesa
B BO34YLUHO-BIIAXXHOW N KMCNOW cpefax?

55. Koppos3uns wmetannoB. MeTogbl 3awutbl MeTannoB OT Koppo3un. HanucaTb npouecchl,
NpoucxosLLme nNpu KOppo3nM B BO3OYLLIHO-BaXXHOW Cpefe CKPYyYEHHbIX BMECTE MEAHOrO U artoMUHWEBOrO
nposoaa

4.2 MpuMepHbIN 3K3aMeHaLMOHHbIN GUneT No QUCUMUNIINHe
«OcHOBbI 06LeN U HeopraHU4YecKom XMMnnN»

1  OkucnuTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA 3MEMEHTOB. JHEprus (MoTeHumansHas) WMoHM3auuu.
OHeprusi CpoACcTBa K 3NEKTPOHY. ANeKTpooTpMuaTenbHOCTb. 3aKOHOMEPHOCTb M3MEHEHWS OKUCIUTENBHO-
BOCCT@HOBMWTENbHbIX CBOWCTB 3MIEMEHTOB B mnepuodax v rpynnax. Metannuueckune n HemeTtamnnmyeckue
anemMeHTbl B nepmnogudeckon cucteme A.U. MeHgeneesa.

2 KvcnoTbl M ocHOBaHMSA. QneKkTponuTuyeckas AMCCOUMaLms KUCNOT U OCHOBaHWN. CurnbHble 1 cnabble
KUCNOTbI U OCHOBaHWS. pH BOAHbLIX pacTBOPOB KUCIOT U OCHOBaHWN.

3 Kakow 06bém 96%-Horo (no macce) pactsopa cepHon kucnotbl (p = 1,84 r/ CM3) HeobXxo4MMOo B3ATb
ans npurotoenexus 250 cm® 0,1 H. pactBopa H,SO,?
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5.1 HopmaTuBHasa 6a3a npoBegeHus

npOMe)KYTO"IHOﬁ aTrTectTauumum OGy‘-IaI-OI.IJMXCiI no pe3ynbTaTam n3yvyeHnda aAUCUUNIIUHDbI:

1) pencreyroee «MonoxXeHWe o TEKYLLLEM KOHTPONE YCNEBAaEMOCTU, NPOMEXYTOUHOWM aTTecTaumm
obyyaroLwmxcs no nporpaMMam BbiCcLLEro oGpa3oBaHus (GakanaepuaT, cneumanuTeT, Maructparypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pre0Y BO Omckuin FTAY »

5.2. OCHOBHbIe XapaKTePUCTUKU

npome)KyTquoﬁ atrectTaumum CTygeHToB No UToram m3yvyeHumsa gQucumniimHbl

Uenb
NPOMEXYTOYHON aTTecTauum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabIM 0by4datoLmMMes Lenem
00y4yeHns No AaHHOM OUCLUMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSLEN
nporpamMmmbl

Popma
NPOMEXKYTOYHOWN aTTecTauum -

3K3aMeH

MecTo 3K3ameHa

B rpachuke y4yeBGHOro npouecca:

1) NOAroToBKa K 3K3aMeHy 1 cAaya 3Kk3aMeHa OCyLLecTBMnseTcH 3a
CYET y4ebHOro BpemeHu (TpyaAOEMKOCTHU), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CECCUI0 AN CTYOEHTOB, CPOKU KOTOPOWN
yCTaHaBMMBaKTCA NPMKa3oM NO YHUBEPCUTETY

2) paTa, BpeMs U MECTO MPOBEAEeHWs dKk3aMmeHa onpegenseTcs
rpadnkoM caaum 3K3amMeHOB, yTBEpPXAaeMblM OEKaHOM
BblMyckatoLero dakynoreta

Popma 3k3ameHa -

NucbMeHHbIN

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B PoHAE OLEHOYHbIX CPEACTB MO AUCLUUNIMHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no yye6Hon gucumnsivHe:

1) npeacTtaBneHa B )OHAE OLLEHOYHbIX CPEACTB MO AUCLMNINHE
(cm. MpunoxeHue 9)

2) oxBaTbiBaeT pasgenbl NeNe 1-6 (B cootBeTCTBUM C M. 4.1
HacTosLLEro JOKYMeHTa)

MeTogunyeckue maTepmansl,
onpegensowue npoueaypbl
OLleHMBaHUS 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)
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U3MEHEHUA U OONOJNIHEHUA
K ¢hoHAY OLleHOYHbIX CPeACcTB Yy4eOHOW AUCLUNIINHDI
B coctaBe OlNOI 19.03.03 MNpoAayKTbl NUTaHUSA XXUBOTHOIO NPOUCXOXOEHUS

BenoomocTb nameHeHUM

Cook OTmeTka
POk, 006 yTBepxaeHun/cornacoBaHny U3MeHeHUNn
C KOTOPOro Homep n ocHoBHOE coaepxaHune
pykosoautens OlNOT
BBOAMTCS U3MEHEHNs U/unm LONONHEeHUs nHuymnaTop i
U3MeHeHune N3MeHeHns

npeacegatens MKH
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