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BBEAEHUE

1. ®oHO oueHouHbIXx cpeactB no gucumnnmHe bB1.0.09 Xumusa saensietcs obsisaTenbHbIM
060cobneHHbIM NpunoxeHuem k Paboyen nporpamme.

3. ®oHO OUEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOM 4acTbld HOPMaTUBHO-METOANYECKOrO
obecneyeHns CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHMST 0ByYaloLWLMMUCS YKasaHHON UCUUMIVHBI.

4. Mpu nomowm AOC ocyLlecTBNAETCA KOHTPOMb M yrpaBneHne npoueccoMm opMMpOBaHUS
obyvarommmuca KomneTeHLmmn, us ymcna npegycmoTtpeHHbix PFOC BO B kayecTBe pe3ynbTaToB OCBOEHUSA
ONCLMNIINHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMMNIMHE BKMoYaeT B cebs: oueHoYHble cpeacTsa,
npuMeHsieMble  Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CpeacTBa, MNpUMeHslieMble B pamkax
UHOMBMAOYanNU3auMn BbINOMHEHUS U KOHTpons dUKcMpoBaHHbIX Buaos BAPC; oueHoyHble cpencTtsa,
npuMeHsieMble 0N TEKYLIero KOHTPONS U OLEHOYHble CpeAcTBa, NMpUMEHSeMble MpU MPOMEXYTOUYHOM
aTTecTauum Nno uToram UsydeHns AUCLMNIUHBLI.

6. Paspabotuvkammn coHOa OUEHOYHbIX CpeacTB Mo AUCUMMIIMHE SABMASITCA npenogaBaTtenu
Kadbedpbl MaTtemMaTMyeckMx W eCTECTBEeHHOHay4HbiX  AucuunivH, obecneyvBalowwen u3ydeHue
obyyalowmmmnca gucuunivHel B yHuBepcuteTe. CopepxatenbHOn oOcHoBonm Ans paspabotkm POC
nocnyxuna Paboyas nporpamMmma AMCUMNINHDI.



1. OXUOAEMBbIE PE3YNIbTATbl U3YYEHUA
y4ye6GHOM AMCUUNNMHBLI MOAYIA, NePCOHaNbHbIA YPOBEHb AOCTUXEHUSA KOTOPbLIX NpoBepsieTcs C
Mcnonb3oBaHUeM NpeacTaBreHHbIX B M. 3 OLEeHO4YHbIX CpeacTB

KomneTteHuun,

Koo n KoMnoHeHTbI KOoMneTeHuun,
B hopmMmnpoBaHumn .
- HauMeHoBaHue dopmMMpyeMbie B pamKax AaHHOW ANCLUMNIUHDI
KOTOpPbIX 3ageNcTBOBaHa -
MHAMKaTopa (kak oxXngaembli pe3ynbTaT ee OCBOEHMS)
AucuMnnuHa -
AOCTIHOHUA 3HaTb U MeTb AenaTb BNageTb HaBblKamu
Kog HauMeHoBaHue KOMMeTeHUUn ymets A A
noHnmaTb (aencrteoBatb) (MMeTb HaBbIkK)
1 2 3 4
O6wenpodeccnoHanbHble KOMMNETEHLUN
OrlK-2 | CnocobeH MO-1onk-2 3HaTb YmeTb Bnagetb HaBbikaMu
NPUHUMAaTb PewaeTt dyHOaMeHTanb | Ucnonb3oBaTb BbIMNONHEHUS
yyacTve B Hay4yHO- | 3agjaum, Hble pasgenbl | 3HaHUA B | OCHOBHBbIX
nccnenoBaTtesnibCk | CBA3aHHbIE c | obwen xumuu, | obnacTax XUMUMN | XUMUYECKUX
O JesiTenbHOCTU | npupogoobyctp | B T.M. | Ang OCBOEHUS | NabopaTopHbIX
Ha OCHOBE | OCTBOM N | pacTBoOpbl, TeopeTU4EeCKmX onepauun,
NCMonb30BaHus BOJOMNOMb30BaH | XMMUYeckne OCHOB U NpakTukn | obpaboTku
€CTECTBEHHOHAY4YH | MEM Ha OCHOBE | CUCTEMbI, npv peLleHnn | Nofy4YeHHbIX
bIX U TEXHUYECKUX | MPUMEHEHMS XUMUYECKYIO 3apay B | pesynbTaToB "
Hayk, y4yeTa | 3HaHun B | TepMOAMHAMMKK | NpodbeccuoHarnbH | OLEHKM KOHTpOns
TpeboBaHui obnactun Y W KUHETUKY; | o cahepe. KayecTBa pabor.
3KOMOrMYeckom W | eCTECTBEHHOHA | ANEKTPOXMMnye
NPOV3BOACTBEHHO | YYHbIX n | ckue
1 6e3onacHocTu. TEXHNYECKUX npoLiecchl;
Hayk npu | peakuMOHHYHO
cobntogeHnn CnocoBHOCTb

3KOSI0rM4YecKomn BewectB N Wux
©e3onacHocTu n XUMUNYHECKYHO

KayecTBa naeHTudmkaum

paborT. t0.

NO-20mk-2 3HaeTt Ymeet Bnageet HaBblkaMu
OcywiecTBnseTr | opraHusauuio NPUMEHATb opraHusaumm
KOHTpOSb OoXpaHbl Tpyda, | 3HaHusA no | KOHTpons
cobntoaeHns OXpaHbl opraHu3aumu npaewn  TPy4oOBOrO
nepcoHanom oKpyXatoLlen oxpaHbl  Tpyaa, | pacnopsigka, oxpaHbl
npaswun cpenpl N | OXpaHbl OKpyXaloLlelnn cpeabl
TPy4oBOro 6e3onacHOCTM | OKpyXatoLLen n 6esonacHocTn B
pacnopsaka, B cpenpbl N | YpesBblYalHbIX
TpeboBaHui ypes3BblYalHbIX | Oe3onacHoOCTM B | cUTyauumsx.

oxpaHbl Tpyda, | cuTyauusix Yype3BblYanHbIX

3KOITOMMYECKOMN, cuUTyauusix.

NPOMbILLIIEHHOM

n no>xapHomn

©e3onacHocTu.




YACTb 2. OBLLAA CXEMA OLEHNBAHUA XOOA U PE3YJIbTATOB U3YYEHUA
ANCLUMNNHDbI

O6LWme KpUTEePUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHas BeAOMOCTb-MaTpuLa OLeHUBAHNA X04a U pe3ynbTaToB U3y4eHUs AUCLUNNUHbI B
pamMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOmNbHO-OLEHOYHBIX MEPONPUATUIA

OueHka co CTOPOHbI

Kareropus camooLieHKa B3anMo- npencTasTens | |OMVCCHOHHaES
KOHTPONA U OLEHKN oLeHka npenogasartens pea oLeHKa
npov3BoacTBa
1 2 3 4 5
TecTtnposaHue no
OCHOBHbIM
BxogHoM KOHTpOIb pasgenam
LLKOSIbHOrO Kypca
XUMUU
MHavBuayanusaums
BbINONTHEHUS™,
KOHTpPOIb
¢uKcMpoBaHHbIX BUAOOB
BAPC:
-- BbinonHenve wn cpava [NpoBepka
MHOUBMAYaNbHOro NNCbMEHHbIX
3agaHung pacyE€THbIX paboT
TeKyLWnn KOHTPOIb:
Bonpockl ansi
TecTtupoBaHue no
- CamocTogaTteneHoe camocTodaTENb
TemMam pasgenos
n3ydyeHune Tem HOrO N3y4yeHus Nel 3
TeM -
- B paMkax nabopaTtopHbIX Bonpockl ans Honyck K
3aHATUI 1 NOATOTOBKM K CamMonoAroToBK nabopartopHon
HUM " paboTte
TecToBblE
BOMpPOChHI A1S KoHTponbHoe
- TeCTUpoOBaHWe no utoram
nposefeHus TecTMpoBaHue no
n3y4yeHus pasgenos
pybexHoro pasgenam
KOHTpons
- B pamkax
- KoHTponbHoe
06LLeyHMBEPCUTETCKOM
TecTMpoBaHue no
cucTemsbl KOHTpOns
ancumnnuHe
ycneBaemocTu
Mpuem
MpomexyToyHas MpumepHble .
* KoMuccumen
aTTecTauus BOMPOChHI 415
Ok3ameH 3K3ameHa y
oby4yarowmxcsa no wutoram NUTOroBOro 3a10MKeH-
U3ydeHus AMCLUMMANHBI KOHTpoOns HUAKOB

* AA@HHbIM 3HAKOM MOMEYEHbI nHamemayannsnpyembolie suabl yqe6H0|7| pa6OTbI




2.2 O6LwWue KpUTEPUM OLIEHKM X0Aa U pe3ynbTaToB

M3y4yeHnA y4eOHON ANCLUNIIUHBI

1.®opManbHbIN KPpUTEPUNA NOJTyYEeHUS OOy4aroLMmMucs
NONOXUTEeNbHOW OLIEHKU NO UTOram U3y4YeHUA AUCLUNIIUHDI:

1.1. NpegycmoTpeHHas nporpamma
N3yYyeHnst AUCLUNANHBLI 00yYaoLwmmcs
BbINONIHEHa NOMHOCTLIO A0 Havana
npoLecca NPoMeXXyTo4YHOM aTTecTaumu

1.2. Mo kaxgown n3 npegyCMOTPEHHbIX NPOrpamMmMor BUOOB
paboT no avcumnnunHe obyyaroLnMncs ycnewHo otTynTancs
nepepg npenogasatenemM, AEMOHCTPUPYS NMPU 3TOM OOJDKHbIN
(He HMXXe MMHUManbHO NPUEMIIEMOr0) YPOBEHb
CHOPMMPOBAHHOCTN INIEMEHTOB KOMMETEHLMN

2. N'pynnbl HecbopmanbHbIX KpUTepueB

KayeCTBEHHOW OLeHKN paboTbl 06yYaloLerocs B paMmkax U3y4YeHuUs AUCLUNIMUHDI:

2.1. Kputepum oLeHkn kayecTBa xoaa
npouecca usyyeHns obyyaroLmmes
nporpamMmmbl AUCLMNINHBI (TEKyLLEN

yCcrneBaemocTh)

2.2. Kputepun oueHKn KavyecTBa BbIMOMHEHNS] KOHKPETHbIX
Buaos BAPC

2.3. Kputepum oLeHKn Ka4eCTBEHHOTO
YPOBHSI UTOrOBLIX PE3YNbTATOB

n3yvyeHuna gucumnimHbl

2.4. KpuTepun aTTecTaumoHHON OLEeHKM Ka4eCTBEHHOMO YPOBHS
pe3ynbTaToB U3yYeHUs AUCLMMNINHDI

2.3 PEECTP

3neMeHTOB (hoHAa OLleHOYHbIX CpeAcTB No y4e6HON AMcUMNnHe

Mpynna OueHOoYHOE CPeaCcTBO UMW Ero 3M1eMEHT
OLIEHOYHbIX CPEACTB HaumeHoBaHwue
1 2

1. CpeactBa Ans BXOQHOro
KOHTpOns

TecToBbIE BOMPOCHI Ana npoBegeHna BXOOAHOIo KOHTpond

KpI/ITepI/II/I OUEHKM OTBETOB Ha TeCTOBble BOMPOCblI BXOAHOIo KOHTpOIid

2.CpepctBa AnA MHAMBU-
Ayanusaumm BbINOJTHEHUS,
KOHTpOnsi (pMKCUPOBaAHHbIX
Buaos BAPC

PekomeHgaumm no BbINOHEHWIO nHaoneBmngyanbHOro 3agaHua

I'Ipmmeprle BOMpPOCHI And BbINOJNIHEHUA MHOMBUAYAlTIbHOIro 3agaHua

KpMTepl/Il/I OUEeHKN nHamsunayarnibHOro 3agaHud

3. CpeactBa
AndA TeKywero KOHTponsa

BOI'IpOCbI 0714 CaMOCTOATESIbHOIO n3y4yeHuna Tembl

Oéwun ariropuTtM CaMoCTOATESNTbHOIo N3y4eHnsa TemMbl

KpMTepl/Il/I OUEHKN CaMOCTOATESIbHOIo n3yvyeHuns Tembl

BOI'IpOCbI ana camMonogroTtoBkKU K na6opaTopr|M 3aHATUAM

TecToBblE BOMPOCHI And npoBegeHnd TeKyLero KOHTposd

KpMTepI/II/I OUEHKN OTBETOB Ha TECTOBbI€ BOMPOCHI TEKYLEro KOHTPOIid

4. CpeacTBa

ANA NPOMEXYyTOYHOWM
aTTecTauum no uToram
M3y4YeHUs AUCLMNIIUHbI

OK3amMeHaunoHHas nporpamMmma no yqe6H0|7| ancunninunHe

I'Ipmmeprle BOMPOCHI A41a npoBegeHnda NToOroBoro KOHTponA (3K3ameHa)

I'Ipmmep 3K3aMeHaLMOoHHoro buneta

lMnaHoBas npouenypa nposegeHna ak3amMeHa

KpMTepI/II/I OLUEHKN OTBETOB Ha BOMPOCHLI NTOFOBOIro KOHTPOJ14A




2.4 OnucaHue nokasarenen, KpUTEepPUEB U LWIKaN OLUeHUBaHUSA U 3TanoB (hopMUPOBaHUA KOMMNETEHLUA B paMKax AUCLUNIIMHbI

YpPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNeTeHUunsa He

MUHUMarbHbIV cpegHuin BbICOKMN
cdopmumpoBaHa
OueHkn cchopMMpPOBAHHOCTUN KOMMNETEHLMI
2 3 4 5
OueHka OueHka OueHka «xopowox QOueHKa «omiu4Ho»
«Heydo8r1iemeopumersibHo» «ydosremeopumesibHO» DopMbI 1
Viipexc n Kon Vhpmkato | oo arens OLIEHMBAHNS — XapakTepucTika cchopMUPOBAHHOCTM KOMMETEHLMN cpencTea
Ha3BaHvWe | wHAuKaTopa pbl KOHTpOns
o 3HaHUS1, YMEHWS], HaBbIKU =
KOMMeTeH OOCTWXEHUA | KOMMeTeH (BnapeHns) KomneTeHumMs B MONHOM CdpopmmpoBaHHOCTb CdpopmmpoBaHHOCTb CchopmmpoBaHHOCTb hopMUpoBaHn
umm KOMneTeHLuun umm Mepe He copmupoBaHa. KOMMEeTEeHLMM KOMMETEHLMMN B LieTIoM KOMMETEHLMMN MOMHOCTHI0 a
MmetoLmxcst 3HaHui, CcoOTBeTCTBYeT CcooTBeTCTBYeT cooTBeTCTBYEeT KoMneTeHunmn
YMEHUI 1 HaBbIKOB MUHUMAaIbHBIM TpeboBaHuAM. TpeboBaHusaM.
HeJoCTaToOYHO Anst Tpe6oBaHusM. MmetoLmxcs sHaHWi, MmetoLmxcs sHaHWi,
peLleHns NPakTUYecKnx Mmetomxcs 3HaHuin, YMEHWIN, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccuoHanbHbIX) 3agay YMEHUIA, HaBbIKOB B MOTMBaLMK B LiENOM MOTMBaLMK B NOJTHOWM
LiefIoM JOCTaToOuHO ANsl | AOCTaTOYHO NS peLueHnst Mepe [40CTaToqHO Afls
peLleHnsi NPaKTUYeCKUx CTaHdapTHbIX peLLEeHNs1 CIOXHbIX
(npodbeccroHanbHbIX) NpaKTU4eCcKnx NpaKTU4eCcKnX
3agad (npodheccunoHanbHbIx) (npodheccunoHanbHbIx)
3agay 3ajaqy
KpuTtepum oueHvBaHms
MonHoTa 3HaeTt Obyvatowmncss He 3HaeT | 3Haet ocHoBHble | CBobOOHO opueHTupyeTcst | B coBeplueHcTBe Bnageet
3HaHWI 3HaYMTENBLHOW YacTu | MOHATUS M POPMYIbl M3 | B OCHOBHBIX  MOHSTUAX | MOHSTWIAHLIM — annapaToM
-(pyHAaMeHTanbHbIe byHAAMEHTArbHBIX pasgenos obLeit | dyHaaMeHTanbHbIX PyHAAMEHTaNBHBIX
paspenbi oblelt xumun, B pasgenoB  obwen xumuuv; | xumun. B oTBeTax Ha | pasgenoB obuien xvmuu. | pas3genoB O6LWEen Xumuu.
T.H. XUMUHECKUE CUCTEMbI, | nonyckaeT — CyleCTBEHHbIE | BOMPOCH ecTb | Mpn  pewenun  3apau | Mpu oTBeTe Bce 3agaHus Py6GexXHbIN
XMMUHECKYIO OWMBKN B OTBETAX. HETOYHOCTM, OWMBKM B | AomyckaeT BBINOMHEHbI  MOMHOCTBIO, | KouTPOML MO
TEPMOAMHAMUKY U KUHETVKY; pelLeHnm 3aaau. ManosHauuTenbHbIe rPaMOTHO OPOPMITEHEI. as
3NeKTPOXMMUYECKME HETOUHOCTIA. pasnenam
npoLecchl; peaKLUMOHHYH0 AnCLMNNNHBI
CMOCOBHOCTb BELLECTB U UX
OnK-2 MO-Lonka XUMUYECKYHO WHavenpyans
UAEHTUGUKaLMIO. HO€ 3afiaHue,
Hanunune | Ymeet Ob6yuvatowmiica He ymeeT | ObGyvarolumics Ob6yyatowwmiica gonyckaeT | Obyvatowmincs cBobogHo | TeopeTuyecku
YMEHWUI pelwaTtb pacyéTHble 3agayu | UCTbITbIBAET MarnosHaunTenbHbIe cnpasnseTcs c € BOMnpoch!
- M/CNonb3oBaTh 3HaHWA B | ypy NPUMEHUTL | 3aTpyaHEHWs! npu | HETOYHOCTM B PELUEHUM | NOCTaBMEHHLIMM 3K3aMEeHaLMOH
obnactsix Xumunn ONst | TeopeTMYeCcKMEe 3HAHWS K | PELUeHUMM pacuHeTHbIX W | 3agad. 3agayamu, 06OCHOBbLIBAET | HOro 3agaHus
OCBO€HWUs TEOPETUHECKUX | pelleHno CUTYaUMOHHbIX | CUTYaLMOHHbIX 3a4au. NPUHATLIE peLueHuns,
OCHOB W MpakTMKM nNpu | 3agad. rnokasbiBasi Mpu  3TOM
peLueHnmn 3apay B 3HaHWSI AOMOMHUTENBHOIO

npodeccroHansHon coepe.

martepvarna.




Hanuuve | BnageeT HaBblkamu He Bnageer Haeblkamu | Obyvarmowmiica Bnageet | ObGyvarowmincs BnageeT | Obyyamowwuiics  Brnageet
HaBbIKOB BbINOMHEHUS OCHOBHbIX | HaBblkaMy BbINOMHEHWSI | HABbIKAMW  BbINOMHEHUS | HaBblKaMK obpaboTku
(napemne | | BPIMOMHEHNA ~OCHOBHBIX | yy\yyeckux naGopaTopHbIX | OCHOBHBIX OCHOBHbIX NaBopaTopHbIX | peaynsTaTos
onbiTom) | MrHecKix naBopaTopHLIX | nenayuii. nabopaTopHbiIX onepauuit n | akcnepumeHTa c
onepaumn. onepaumii MCMOMb30BaHMS npUMeHeHnem
(pacTBopeHue, nabopartopHoro MHOPMaLMOHHO-
hmnbTpoBaHue, obopynoBaHusi npyu | KOMMYHUKaLMOHHbIX
HarpeBaHue v ap.). NpoBeAEeHUN XUMWUYECKUX | TEXHOMOTWMIA,  CpPaBHEHUSI
nccnegoBaHum. MX C  nuTepaTypHbIMU
AaHHbIMK; MHTEpnpeTaumm
pe3ynbTaToB  XUMMUYECKUX
nccnegoBaHuni.
MonHota | 3HaeT opraHu3aumio oxpaHbl | He 3HaeT opraHmsaumio | [loBepxHOCTHO 3HaeT | CBobogHo 3HaeT | B coBepleHcTBE 3HaeT
3HaHWUM TPYyAa, OXpaHbl OKPYXXaloLe | oxpaHbl  Tpyda, OXpaHbl | OpraHu3auuMio  OXpaHbl | opraHusaumio oXpaHbl | opraHv3aumio oxpaHsbl
cpedbl u Ge3onacHoCcTM B | OKpyxalllen cpedbl W | TpyAda, oxpaHbl | Tpyaa, oxpaHbl | Tpyaa, oXpaHbl
YpesBblYalHbIX CUTYaLMSX. 6esonacHocTn B | OKpyXalLllen cpefdbl W | OKpyXaloLlen Ccpedabl W | OKpyxawlen cpegpl W
ypesBblYaNHbIX CUTYaLUSIX. 6e3onacHocTu B | 6e3onacHocTn B | 6e3onacHocTn B
YypesBblYaliHbIX YypesBblYaliHbIX YypesBblYalHbIX
cUTyaumsx. cUTyaumsx. cUTyauusx.
Hanvuve | YmeeT npumeHsite 3HaHuus | He  ymeet npumeHsTb | [oBepxHOCTHO  ymeeT | YmeeT npumeHsiTb | B coBeplueHcTBe ymeeT
yMeHW# Mo OpraHvM3auMM OXpaHbl | 3HAaHUS MO  OpraHM3auuy | NPUMEHATb 3HaHWS MO | 3HaHWS, HO  [OMycKaeT | MPUMEHSATb  3HaHUs Mo
TPYyAa, OXpaHbl OKpYXXaloLen | oxpaHbl  Tpyda, OXpaHbl | OpraHu3aumMu  OXpaHbl | HETOYHOCTU no | opraHusauum OXpaHsl
cpedbl u Ge3onacHoCcTM B | OKpyxalllen cpedbl W | TpyAda, oxpaHbl | opraHu3aumm oxpaHbl | Tpyaa, OoXpaHbl
Wa-20nk-2 YpesBblYarHbIX CUTYaLMSIX. 6e3onacHocTn B | OKpyxalwLllen cpedbl W | TpyAda, oxpaHbl | OKpyxatowen cpegbl U
Yype3BblYalHbIX CUTYaLMSX. 6esonacHocTn B | OKpyxatwwen cpeabl u | 6esonacHocTn B
YpesBblYaliHbIX 6e3onacHocTn B | 4pesBblyaiHbIX
cuUTyauusx. YpesBblYaliHbIX cuUTyauusix.
cUTyaumsx.
Hanvuve | Bnapeet HaBblkamu | He Bnageetr  HaBblkamu | MNMoBepxHocTHO BnageeT | CBoGoaHO Bnageet | B coBeplieHcTBe Brnageet
HaBbIKOB | OpraHu3auuu oxpaHbl Tpyda, | opraHusaumu OXpaHbl | HaBblkaMW OpraHuW3auuu | HaBblkaMW  OpraHu3auuu | HaBblkamu  OpraHu3aumu
(BnapeHue | OXpaHbl OKpyxatoweli cpeabl | Tpyaa, oXpaHbl | OXpaHbl TpyAda, OXpaHbl | OXpaHbl Tpyda, OXpaHbl | OXpaHbl TPyAa, OXpaHbl
onbiTom) | ¥ 6e3onacHocTn B | OKpyxalllen cpedbl U | OKpyxallleln cpedbl W | OKpyXaloLlenh cpedbl W | OKpyxawlen cpegbl W”
YpesBblYaHbIX CUTYaLMSIX. 6e3onacHocTn B | GesonacHocTu B | GesonacHocTu B | GesonacHocTu B
Yype3BblYalHbIX CUTYaLMSX. YpesBblYalHbIX YpesBblYaliHbIX YpesBblYalHbIX
cuUTyauusx. cUTyauusx. cuUTyauusix.




YACTb 3. MeToauuyeckue matepuansl, onpegensiolwue npoueaypbl OLueHUBaHUSA 3HAHUN,
YMEeHUM1, HaBbIKOB, XapaKTepu3yrLwux 3Tanbl hopMupoBaHUA KOMNETEeHLUN

YacTb 3.1. TUNOBbIe KOHTPOSbHLIE 3aA4aHUs, Heo6xoAuMbIe AN OLUEeHKU 3HAaHUW, YMEHUWN, HaBbIKOB

3.1.1. CpenctBa
ANA HAMBUAYyanu3auum BbINOJTHEHUSA, KOHTpons oMKcupoBaHHbIX Bugos BAPC

PEKOMEHOALUWM NO BbINONHEHNIO MHOUBUAOYAIIbHOIO 3A0AHUA

YyeOHble Uenu, Ha [OCTMXKEHUue KOTOPbIX OPWEeHTUpPOBaHO BbIMNOJIHEHMe uHAuBUAyalnbHOro
3agaHuA: 3akpenutb " yFJ'IyGVITb 3HaHWA, MNOoJlydeHHble Ha ayaOUuTOPHbIX 3aHATUAX, Hay4YUTbCA pellaTb
CUTyaunoHHble 3aaa4vn, onpeaenntb KOHEYHbIN pe3ynbTaTt B o6yquvw| no JaHHOW Teme unmn pasgeny.

Y4yeOHble 3agayn, KOoTopble AOOJTKHbI ObITb peweHbl CTyAeHTOM B paMKaxXx BbINOJIHEHUA
nHaAnBuAyanbHOro 3agaHuAa:

e cucTemaTtusauusi 3HaHuW, hopmMupoBaHne n oTpaboTka HaBbIKOB XMMWYECKOTO MCCRe0BaHUS, HaKoMeHme
onbitTa paboTbl ¢ y4ebHON 1 Hay4HOW NuTepaTypowu;

e COBEPLUEHCTBOBAHME B W3MOXEHWW CBOUX MbICMEN, CaMOCTOSTENBHOIO MOCTPOEHMS CTPYKTYpbl paboThl,
MOCTaHOBKM 3a[ay, pacKpbiTUe OCHOBHbIX BOMPOCOB, yMeHMe cdOopMynupoBaTb flOrMyeckme BblBOOb! U
npeanoxeHus.

Mpn BBLINOMHEHUM WHOWBUMAYaNbHOMO 3adaHusd CTyAEeHTbl MOryT WCMONb30BaTb Mobble y4ebHble
nocobusa, KoHcynbTauum ¢ npenogaBaTenem. Kaxgomy cTyaeHTy daeTcsi CBOW BapuaHT pabotbl. Pabota
BbINOMHAETCS B OTAernbHOW (He paboden) TeTpaau Ans uHamMBMAyanbHbIX paboTt. BeinonHeHHas paboTta B
YCTaHOBMEHHbIN CPOK NepedaéTcsa Ha kadeapy npenogasaTtento Ansa nposepku. MNpenogaBartens npoBepseT ee
N OenaeT COOTBETCTBYIOLLYIDO OTMETKY: «3a4TeHO» MNM «He 3a4vTeHo». Ecnu paboTta He 3a4yTeHa, TO OHa
nepegaeTcs CTyAeHTy Ana gopabotku. [JopaboTaHHbIM BapuaHT paboTbl BHOBb HamnpaBnseTcs Ha NpoBepKy
npenogasarento.

lNepe4yeHb mem uHOueudyasibHO20 3adaHusi

- Knaccudmkaums HeopraHM4yeckmx coeanHeHnn

- KomnnekcHble coeanHeHus

- OcHoBbl TepMOXMMUK. Pac4€Tbl N0 TEPMOXMMUYECKUM YPaABHEHUAM
- Xnmun4yeckas KNHeTMKa 1 paBHOBeCKE

- Teopwua anekTponuTU4eckon guccoumaumm

- Cnocobbl BblpaXXeHnsi KOHLEHTpaLumn pacTBopoB

- OKnCNUTENBHO-BOCCTAHOBUTESNBHBIE peakLnm

LUKAJTA U KPUTEPUN OLIEHKHN

BbinonHeHnsa nuam BuayanbHOro sagaHus

- OLIeHKa «3a4MmeHo» BbICTaBMNAETCH, €Cnn CTYAEeHT BbinonHun Gonee 60% 3agaHus.
- OLleHKa «He 3aYymeHOo» BbICTaBMsAETCs, eCnu CTYAEHT oTBeTUn meHee 60% BOnNpocoB 3adaHus.

BbINONMHEHWE KOHTPONIbHOW PABOTbI CTYAEHTOB 3A0O4YHON ®OPMbl OBYYEHUA

OcHoBHoOW B1A, y4eBHbIX 3aHATUI CTYAEHTOB-3a04HUKOB — CaMoCTOATenbHas pabota Hag matepuanom.
Mpun n3y4eHnn gUcLUMNnHbl « XMMUS» OHa crnaraeTcs U3 CriegyloLmx 3NIEMEHTOB:
- N3y4yeHne QUCLMNITMHBI N0 y4eBHUKaM 1 y4ebHbIM Nocoduam;
- BbINOJSIHEHME MHAMBUAYANbHOIO 3aaHuns 1 TabopaToOpHOro NPakTUKyMa;
- UHAMBMAYAnNbHbIE KOHCYNbTaLMK (OYHbIE N MUCbMEHHbIE);
- MoceLleHne nNekuni;
- 3aWmTa nabopaTopHOro NPaKTUKyma;
- coada 3K3aMeHa Nno Bcemy Kypcy.
K BbINOMHEHUIO MHAMBUAYANBHOMO 3a4aHUA MOXHO NPUCTYNaTb TOMbKO MOCMe YCBOEHUS onpeaenéHHom
YacTu Kypca U peLleHus NpMMepoB TUMOBbLIX 3a4ay No COOTBETCTBYIOLLEN TEME.
PeweHnsa 3agad n oTBeTbl HA TEOPETMYECKME BONPOCHI AOIMKHbI OblTb KOPOTKO, HO YETKO 0B6OCHOBAH®I,
3a UCKNOYEHMEM Tex CnyyaeB, Koraa no CyLlecTBy Bornpoca 060CcHOBaHWe He TpebyeTca (Hanpumep, HanucaTb



YpaBHEHNE peakumn, COCTaBUTb SNEKTPOHHYIO hopmyny aTtoma u T.4.). [1pu peleHnn 3agad HYXHO NPUBOLMUTL
BECb X0 PeLleHnNst 1 MaTeMaTmyeckmne npeobpasoBaHus.

MHamBuayanbHoe 3afjaHue OO0JMKHO OblTb akkypaTHO OGOPMIIEHO, HAnMcaHO YETKO M SICHO, HoMepa U
yCroBMs  3aday nepenucbiBaTb B TOM Mopsigke, B KOTOPOM OHWM YyKasaHbl B 3agaHun. [na 3amevaHun
npenogaBatens creayeT OCTaBUTb LIMpOKMe nons. B pabote, npeacTtaBneHHOW Ha peLeH3MpoBaHue, O0IMKHA
CTOATb AaTta M nognnch CTygeHTa.

Ecnn pabota He 3auyTeHa, €€ HYXHO BbINOMHUTL MOBTOPHO B COOTBETCTBMM C 3aMevaHUsIMU
npenogaBaTens u caatb BMECTe C He3auTéHHOW paboTon. cnpaBneHns crnefyeT BbINONHATL B KOHLLE TeTpaaw,
a He B TeKcTe.

Tabnuua BapuaHTOB MHANBMAYANbLHOIO 3aaHuns BblAAETCHA npenogasaTenemM BO BpeMsi yCTAaHOBOYHOM
ceccun. WMuaueBmayanbHoe 3afaHue, BbINOMHEHHOE He MO CBOEMYy BapuwaHTy, npenogaBaTenieM He
peLEeH3npyeTCs 1 He 3a4nUTbiBAETCS Kak COaHHOeE.

OBPA3EL
BapuaHTa uHgMBuAayanbHOro 3agaHus

1. MpuBeanTe B MONEKYNspHOW (hopMe ypaBHEHWUS peakuui, NPoTeKaloLmx Mo cxeme, paccTaBbTe
CTEXMOMETPUYECKNE KOIPMDULMEHTHI, HA30BUTE UCXOOHbIE U NOMy4YeHHble coeamHeHusa: CaO — Ca(OH), —
Ca(H2PO4)2—> Cag(PO4)2 — CacCl,.

2.  OnpegenuTe:  HasBaHMe, KOOPOWHAUMOHHOE  4ucno,  (K.M.), BEnUYMHY 1 3apsg
KoMnrnekcoobpasoBartens, 3apsd KOMMMEKCHOTO MOoHa W nuraHga(-oB) B Cneaylowmx  KOMMMEKCHbIX
coeguHeHusax: Na[Al(OH)4], [Co(NH3)sH,O]ICl;, Ks[Fe(CN)e]. HanuwmTte B mMonekynspHom n MoHHOM dhopmax
ypaBHEHUs OOMeHHbIX peakuun, nponcxogdwmx mexay coegnHeHnsmm Ky[Fe(CN)g] n CuSO,4, mmes B Buay,
4YTO OBpasyLMeEC KOMMIEKCHbIE CONN HepacTBOPUMBI B BoAe. Ha3oBuTe UCXoaHbIe U NOMyYeHHbIe BELLeCTBa.

3. na peakumn 2H,S ) + SO, () = 3S () + 2H20(y BbIMMCNINTD AH° Xpos ASOX,p, AGOX,p (Tabn. gaHHble
npusegeHsl B [NpunoxeHun).

4. [ns npvBeAeHHOW paBHOBECHOW CUCTEMbI ONpeaenuTe, Kak U3MEHUTCA CKOPOCTb MPSAMOWN peakuun
Npv U3MeHeHU TemnepaTypbl, €CNK AaH TemnepaTypHbIn KoddduumeHT y. MNprBegute pacyeTo.

Cuctema: 2NO + O, <> 2NO,; y=2; TemnepaTypa nosbilwaeTtca Ha 20° (At 0 =20).

5. Ons pactBop FeSO,, maccoBas gonsi kotoporo coctaenseT 5 % (p=1, 050 I’/CM3), paccuntaTtb
MONSAPHYIO KoHueHTpauwmio (C,,), MOMNSPHY0 KOHUeHTpauumto aksmBaneHTa (C,) n tutp (T).

6. CoctaBbTe ypaBHEHUSA peakuMin B MOMNEKYNSPHOM, MOSTHOM U KPaTKOM MOHHO-MOSEKYNSPHOM BUAE:
NaHCO; 1 NaOH; cocTaBbTe MOMEKYnspHble YpaBHEHUS peakuuin, KOoTopble COOTBETCTBYIOT WOHHO-
MONeKynsipHbIM: Zn?* + H,S = ZnS + 2H".

7. CocTaBbTe YypaBHEHWs peakuui rugponusa conen no | CTyneHn B WMOHHOM M MOMEKYNAPHON
dopmax: a)xnopuga xpoma (Ill), 6) bopaTta HaTpus. YKkaxkunte peakuuio cpebl.

8. MNopobpaTtb KO3IDULKNEHTbI B YPaBHEHUSAX OKUCIMTENbHO-BOCCTAHOBUTENbHBIX peakumMin MeToaoM
3neKkTpoHHoro 6anaHca, ykasaTb OKACIMTENb U BOCCTAHOBUTESb:

a) KMnO, + KOH — K,;MnOy4 + O, + H,0

6) HCIO, + SO, — HCI + H,SO,

9. Onpegenutb BC ranbBaHu4eckoro anemeHta: Cd / CdCl, (0,1M) // ZnSO, (0,01M) / Zn.

10. HanucaTb npouecc KoOppo3um B KUCIOW U HEWTparibHOM cpefax npu YCroBWUW, YTO Xeres3o —
OCHOBHOW MeTans, a MeTanfbl NOKPbITUA: MeAb U LMHK. OnpeaennTb TUMN NOKPbLITUS (aHOAHOE UK KaTogHoe).

LUKANA U KPUTEPUN OLEHUBAHUA
BbINOMTHEHUA KOHTPONbHbIX PAabOT CTYAEHTOB 3a04HON hOpPMbI OBYyUYeHUA

- OLeHKa «3a4TeHO» BbICTABMSETCS, ecrnm paboTa BbINOMHEHA B CPOK (B COOTBETCTBUM C KareHAapHbIM
nraHoM); HeT OWMBOK MpW HaMUCaHWU XUMWYECKUX POpMYN U YpaBHEHWN; BbIMUCIEHUSI BbIMOSIHEHbI 6e3
ownbok; 6e3 JOMONHUTENbHBIX MOSICHEHUA UCMONb3YHTCA 3HaHWS, MOMyYeHHble NPU U3YYEHUU OUCLUMIUHGI;
ncnonb3yeTcs npodeccuoHanbHas TePMUHOSOTUS.

- OLleHKa «He 3a4yTeHO» BbICTaBnsieTcsi, ecnu paboTa He BbINOMHEHA B OTBEAEHHOE BPeMSsl, AOMyLLEHO
GonbLIoe KONMMYECTBO OLIMBOK B BbIYUCIIEHUSIX WM NPU  HaMUCAHWM XUMUYECKMX DOPMYN U ypaBHEHWN;
[EeMOHCTPUPYETCS He3HaHWe MaTepuana; He UCMorb3yeTcs npodeccroHanbHas TEPMUHOMNOIUS,, OTCYTCTBYIOT
CCbINMKM HA UCTOYHUKN MHDOpMaLLMK

3.1.2. BOMNPOCbI
Ans npoBeAeHns BXOOAHOro KOHTpons

BxogHOM KOHTPONb MPOBOAMTCA B pamkax nabopaTopHbIX 3aHATUA C LENbio BbISIBIIEHUS pearibHOWm
FOTOBHOCTM CTYOEHTOB K OCBOEHWMI0 [OaHHOW OUCUMNSIMHBI 3a CYeT 3HaHWW, YMEHUA U KOMMEeTEHLUUN,
ChOpPMUMPOBAHHLIX B KypCe XUMWUWU, U3ydaemMomMm B cpefHen Lwkone. BxoaHow KoHTponb paspabaTtbiBaetcsa npu



noaroTtoBke paboden nporpammbl  y4eOHOWM gucuMniiMHbl. BxogHom KkoOHTponb npoBoautca B hopme
TECTUpPOBaHMS.

1. XuMmnyeckom peakumen asnaeTcs ...
1) nnaBneHue MeTannos 3) ropeHue NpMpoaHOro rasa
2) CXMKeHue Bo3gyxa 4) 3amep3aHue BoAbl

2. MaccoBas gonsa nutunsa 6ygeT HaMMeHbLUEN B COEANHEHUM

1) Li,Te 3) Li,O
2) Li,Se 4) Li,S
3. ®dopmyna BOOOPOOHOIO COeaUHEHNS anemMeHTa, obpasytoLLero BeiclUnn okeng 3,07, umeeT BUA
1) 3Hs; 3) OH,
2) HO 4) H,0

4. YkaxuTte (*)OpMyJ'IbI BbICLLEro OKCKAa 1 CoeaMHEHMUS C Kanbunem anemeHTa X, MakcumarnbHasi CTeneHb
OKUCJ1eHUA KOTOPOro paBHa +5.

1) Xz0s, CaszX; 3) Xz0s, CaszX;

2) X205, CaX2 4) X205, Ca5X2

5. Kakum BelLlecTBOM Hago NodencTBoBaTh Ha Xxeneso, 4Tobbl nonyyntb xnopug xenesa (I1)?

1) Cl, 3) ZnCl,

2) HCI 4) KCIO;

6. Ecnun okcua pactBopsieTcs B BoAe, TO

1) 3TO OCHOBHBbIV OKCUA 3) aTo amdoTepHbIN oKkeug

2) 3TO KUCNOTHbIV OKCKA 4) Ha OCHOBaHMM 3TUX OaHHbIX HEMb3sl cAenaTb BbIBOA

O KMCNOTHO-OCHOBHbIX CBOMCTBaX oKkcmaa

7. XviMmudeckasa peakuus BO3MOXHa Mexay

1) Cu wu HCI 3) Ag n Mg(NOs3),

2) Fe n NazPO, 4) Zn un FeCl,

8. 3nekTpoHHYI0 KoHdUrypaumio 1s°2s°2p°3s°3p°4s'3d® umeet atom ...

1) monubaeHa 3) kanwus

2) xpoma 4) megu

9. B nepuogax c yBenuyeHmem nopsiakoBoro HoMepa 3MeKTpooTpMLATENbHOCTb 3NIEMEHTOB ...
1) ysenuunBaeTcs 3) wn3MeHsieTCs Neproanyeckm

2) He nameHsieTcs 4) yMmeHblUaeTcA

10. YeTblpe kOBaneHTHbIE CBA3M COOEPXUT MONeKyna

1) CO, 3) C,Hs

2) C,H, 4) CsH,

11. Kpuctann anmasa cOCTOUT U3 ...

1) OBYXaTOMHbIX MOMEKYn 3) NOnOXMWTENbHbIX N OTpULAaTENbHbIX MOHOB
yrnepoaa

2) NONOXMUTENbHBIX MOHOB yrnepoaa C **, 4) atomoB yrnepoaa, CoeanHEHHbIX KOBaneHTHbIMU

COEIMHEHHBbIX C NMOMOLLIbIO 3NIEKTPOHHOIO rasa CBA3AMU

12. B kakoln cucteme yBenuyeHne SaBrneHUs CMELLAeT XMMMYECKOe PaBHOBECUE B CTOPOHY NPOAYKTOB
peakumm?

1) 2SOy + Oy < 2803 3) COyy + 2C(s,) « 2COy,
2) Nap + Ozpy < 2NO, 4) 2NHg() <> Nagy + 3Hy(
13. TNpu 0BbIYHBIX YCNOBUSAX C HAMMEHbLLEWN CKOPOCTbIO MPOTEKAET peakuus Mexay
1) FenoO, 3) Na n O,

2) CaCO;z; un HClI(p-p) 4) Na,;SO4(p-p) n BaCl,(p-p)

14. B cOOTBETCTBMM C TEPMOXUMUYECKMM ypaBHeHneM CgH1,04 + 60, = 6CO, + 6H,0 + 2816 k[Ix
Bolgenutcs 1408 k[x TENNOThI, ECNKU B peakuumn y4acTBYET KUCIOPO, KONMYECTBOM BELLLECTBA
1) 1,5 monb 3) 4,5 monb



2) 3 monb 4) 6 monb

15. Peakuus, ypasHeHune kotopon CaCOj; () —> CaO (o + CO;z () — Q, OTHOCUTCSH K peakumnsm
1) coeOuHeHWs1, 3K30TEPMUYECKNM 3) coeanHeHus, 3HAOTEPMUYECKUM
2) pasnoXeHusi, 3HAOTEPMUYECKUM 4) pasnoXeHus, IKIOTEPMUYECKUM

16. B kauyecTBe KaTWOHOB TOMbLKO MOHbI H' 06pasytoTcs npu guccoumaumm

1) NaOH 3) H,SO,

2) NaH,PO, 4) NaHSO,

17. CokpalleHHOe MOHHOE ypaBHEHNE ca® + Cng‘ [0 CaCO;3; coOTBETCTBYET B3aUMOOENCTBUIIO
1) xnopuaa kanbums n kapboHaTa HaTpust 3) ruapokcuaa kanbums U yriekucrnoro rasa
2) cynbuaa KanbLmsa 1 Yrnekncrnoro rasa 4) ocdata kanbums n kapboHaTta kanus

18. Kucnyto cpeay nmeeT BOAHbIVM pacTBOp

l) NazPO, 3) Na,CO;
2) KCI 4) ZnSOq,
19. M'vaponuay No KaTUOHY NoABepPraeTcs Cosb ...

1) NH4NO; 3) K;SO,

2) NazPO, 4) CaCl,

20. Macca Bogahbl (B rpaMmax), B KOTOpow Hago pactBopuTb 50 r xnopuaa kanusa anst nonyvyeHust 10%-Horo
pacTBopa, paBHa ....

1) 50 3) 500

2) 450 4) 4500

21. Xumuyeckune peakuuu, npoTekawLlime ¢ U3SMEHEHUEM CTEMEHN OKUCIIEHNSA 3NEMEHTOB, BXOASALLNX B COCTaB
pearupyoLLmx BeLeCTB, HAa3bIBaoT...

1) OBGMEHHbIMM 3) TepMOXMMUYECKUMU

2) MNOHHbIMU 4) OKUCNUTENbHO-BOCCTAHOBUTENbLHbLIMU

22. O6wasa cymma koadhduumMeHToB B ypaBHeHUn peakummn KClIO; — KCI + O, paBHa .....

1) 4 3) 7

2) 5 4) 3

23. BoccraHoBuUTeneM B ypaBHeHun peakumm AsH; + AgNO; + H,O ® H3AsO, + Ag- + HNO;  aBnsetcs
1) AsHj; 3) H,O

2) AgNO; 4) HsAsO,

24. K deHonam oTHOCUTCS BeLLecTBO, (hopmMyna KoToporo

1) Ce¢Hs— O —-CH; 3) C¢Hs—-OH

2) CgHiz—OH 4) CgHs — CH;

25. B psagy yrneBofopoaoB 3TaH — 3TeH — 3TMH  AnuvHa ceasn C—C

1) yBenuuuBaetcs 3) He uameHsieTcH

2) yMeHbluaeTcs 4) OT 3TaHa K 9TeHY yBENMYNBAETCS, OT 3TEHa K

3TUHY YMEHbLUAETCA

26. YKCYCHbI anbgerug MoXeT OblTb MOMyYeH OKUCIIEHNEM ...
1) YKCYCHOW KNCMOThI 3) aueTtaTHOro BONoKHa
2) yKcycHoro aHrugpuaa 4) aTaHona

27. N3omepamu NonoxeHUs KpaTHOWN CBA3M ABNSAIOTCH
1) 2-meTunbyTtaH u 2,2-gUMeTUnnNponaH 3) neHTuH-1 1 NneHTeH-2
2) neHTagueH-1,2 u neHtagmeH-1,3 4) ©ytaHon-1 n 6ytaHon-2

28. BeulecTBO X Mpu onpedeneHHbIX YCIoBUSX MOXET pearnpoBaTb U C XJTOPOBOAOPOAOM, U C BpOMHON
Bogown. Kakoe o710 BelwecTBo?

1) C2H4 3) CU(OH)2

2) CH3NH, 4) CgHsOH



29. TlpeBpalleHne OyTaHa B OyTeH OTHOCUTCS K peakuum
1) nonumepusayuun 3) pervapartauuu
2) permgpvpoBaHust 4) un3omepusauun

30. 3TtaHon B3anmogencTeyeT C
1) meTaHonom 3) Bopgopogom
2) meTaHoM 4) wmeabio

31. KncnotHbIMK ABNAOTCS rMAPOKCUab! ...
1) cepbl (VI) 3) asora (ll)
2) onosa (IV) 4) xenesa (Ill)

32. YcTaHOBMTE COOTBETCTBUE MeXOY (DOPMYSION BELLECTBA M ero NpUMHaASIEXXHOCTbIO K onpeaerieHHOMY
kraccy (rpynne) HeopraHU4eCcKUX COeaMHEHNN.

1) CrO 1) kucnota

2) H3BO; 2) ocHoBaHue

3) OCHOBHbIN OKCUA

4) amdoTepHbI okena

33. YcTaHoBUTE COOTBETCTBUE Mexay peareHtamMmmn 1 MIOHHO-MONEKYNAPHbIM YpaBHEHUEM peaKUnn.

1) NaOH + HNO; 1) COs” +H,0 = HCOs + OH"

2) Na,COj + HCI 2) OH +H" =H,0

3) COs~ +CO, + H,0 = 2HCO5

4) COz” +2H" = CO, + H,0

34. YcTaHoBWUTE COOTBETCTBME MEXAY COJbIO M peakumen cpedbl B €€ BOGHOM pacTBOpe.

1) HuTpaT BGapus 1) cnabowenovHas
2) xnopwug xenesa (Ill) 2) HewTpanbHad
3) kucnas

4) wenoyHas

35. YcTaHOoBWTE COOTBETCTBUE MEXOY UCXOLHBIMU BELLECTBAMM U NMPOAYKTaMU, KOTOPbIE NPEeNMYLLECTBEHHO
obpasyloTcsa B XoAe peakLmii.

l) Cu+ HNO3(KOHL|,.) — 1) CU(NO3)2 + NO,+ H,O

2) Cu + HNO3(pasb6.) — 2) Cu(NOs3), + NO+ H,0

3) Cu(NOs), + H,

4) peakuus He npoTekaeT

36. HanucaTb ypaBHeHUs peakLumin, C NOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTL NpeBpaLleHnst
Ca — Ca(OH), — CaCO; — CaCl,

37. HanucaTb ypaBHeHUs peakLumin, C NOMOLLbIO KOTOPbIX MOXHO OCYLLEeCTBUTL NpeBpaLleHnst U ykasaTb
YCIOBUS UX MPOTEKaHUs
C2H6 — C2H5Br — C2H5OH—>CH3COOC2H5

38. 100 r pactBopa rugpokcuaa Hatpusa Hentpanusosanu 15 10% pacTtBopa ykcycHown kucnotbl. Maccosas
Jons rmapokcmaa HaTpus B UICXOOHOM pacTBOpe paBHa %.

39. BellecTBOM, HEAOOBUTLIM ANS YeroBeKa, ABNAeTcs

1) N 2) H,S 3) CO 4) Cl,
40. OTHOCMTenbHasi NNOTHOCTb ByTaHa no OTopy paBHa .....
1) 0,33 3) 1,53
2) 0,655 4) 3,05

41. Kuncny amgoTepHbIX OKUCO0B OTHOCATCA..
1) SiO,, CO, 3) Cr,03 , AlLO;
2) BeO, N,Os 4) Na,O. CI,0



42. YKaxuTe BeLleCTBO, B KOTOPOM aTOM a30Ta MMeeT HauMEHbLL YO CTeNeHb OKUCIEHUS:

1) NaNO, 3) N2Os

2) N,Os 4) NasN

43. AMMMak pearupyeT B NPUCYTCTBMM BOAbI C KaXXObIM 13 BeLLECTB Habopa

1) FeCls;, HBr, NH;HCO; 3) HNO3;, K,SO,, Cu(OH),

2) NacCl, H,S, AICl; 4) ZnSOy4, CuSOy, Li,SO4

44. Okcup cepbl (V1) B3anmogencTeyeT € KaxabiM U3 ABYX BELLECTB:

1) Boga v congHas kucnoTa 3) okcua Kanbuusa 1 rMApoKCUA HaTpud
2) KMcnopoa u oKcua mMarHusi 4) Bopa v mMedp

45. NoHy N%* COOTBETCTBYET 3N1EKTPOHHAA KOHdUrypaums .....

1) 1s°2s°2p° 3) 1s°2s”2p°

2) 1s°2s%2p° 4) 1s°2s°2p®

46. Pagnyc aToOMOB yMEHbLUAETCS B pSgy 3NEMEHTOB

1) Br, F, CI 3) Li, Na, K

2) P, As, Sb 4) Se, S, O

47. NoHHas cBasb obpasyeTca mexay areMeHTamu. ..

1) KuCl 3) CunoO

2) HuC 4) PnoO

48. Kakylo 3 nepeyncrneHHbIX MOMeKyn fer4e BCEro pas3noXxnTb Ha aToMbl?

1) 0=0 3) C=0

2) 1-1 4) H-H

49. Xumunueckoe pasHosecue B cucteme  2NO() + O P— 2NO, () + Q CMeLlaeTcs B CTOPOHY
obpa3oBaHusa NpoayKTa peakummn npu

1) noBblWEeHUN JaBneHns 3) nNOHWXeHUn AaBneHus

2) noBblWEHUN TemMnepaTypbl 4) npuvMeHeHuM KaTanusartopa

50. [Onsa yBenuueHus cKOpoCTN B3aUMOAENCTBUS Xenesa C XNopoBogOPOAHON (COMNSHON) KUCNOTOW cneayeT
1) pobaBuTb MHIMBUTOP 3) noBbICUTbL AaBrneHve
2) noHW3UTb TemnepaTtypy 4) yBenuuuTb KoHueHTpauuo HCI

51. B pesynbtaTte peakumm, TEPMOXMMUYECKOE YPaBHEHME KOTOPOM
2AgNO3(rg) = 2A0rs) + 2NOy() + Oz — 317 kX, nornoTtunock 15,85 k[x TennoTsl.
Macca BblgenuBLuerocsa cepebpa paBHa

1) 1,08r 3) 54r

2) 54r 4) 10,8r

52. TennoBon appeKT XMMMYECKON peakLm He 3aBUCUT OT

1) npupoabl NCXOOHBLIX BELLECTB 3) arperaTHOro COCTOSIHUSI UCXOLHbIX BELLECTB
2) NPOMEXYTOYHbLIX CTagUI NOy4YeHUs BELLECTB 4) arperaTHOro COCTOSIHUS MPOAYKTOB peaKkLmm

53. Oduccoumauymsa no Tpem CTyrneHs M BO3MOXHa B pacTBope
1) xmopuga anoMuHus 3) optodocdara kanus
2) HuTpaTa antMuHUSA 4) opT0dOCHOPHON KUCMOThI

54. CokpallleHHOe UOHHOE YpaBHEeHMe peakuun AP+ 30H = Al(OH);[0 cooTBeTCTBYET B3aMMOAENCTBUIO
1) xnopuga antoMuUHUSA ¢ BOOOW 3) xnopuaa anioMUHUA CO LLIEMNOYbIO
2) anioMuHUA ¢ BOAOM 4) anioMUHUSA CO LWEenoYbio

55. Cpepaa pactBopa kapboHaTa kanus
1) wenoyHas 3) HewTpanoHas
2) kucnasi 4) cnabokucnas

56. W aHWOH, 1 KaTMOH noaBepraTcsa rMapPonn3y B pacTeope Conmn
1) cunukart HaTpus 3) auertat Kanus
2) cynbdug aMMOHMUS 4) xnopug meau (1)



57. Ckonbko caxaposbl (rpamm) cogepxutcs B 200 r 15%-Horo pacteopa.

1) 15 3) 150

2) 30 4) 75

58. Jlobas okmcnnTenbHO-BOCCTAHOBMTENbHAA peakums BK4YaeT ABa npouecca:

1) rmaponus n guccoumaumio 3) okucneHune n BoCCTaHOBNEHWe

2) VMoHM3aLuMIo 1 aMccoumaLmio 4) BblaeneHne unu nornoLleHne Tenna

59. O6was cymma KoapdULNEHTOB B 11eBoi YacTu ypaBHeHus peakumn Cu + HpSO4 oy — CuSO,4 + SO, +
H,O paBHa ...

1) 6 2) 4 3) 7 4) 3

60. Okucnutenem B peakumm P + KCIO; = P,O5 + KCI siBnsieTcs

1) P 2) KCI 3) P,0s 4) KCIO;

61. OpraHudeckoe BeLLECTBO, MonekynsapHas gpopmyna kotoporo C;Hg, OTHOCMTCS K FOMONorM4yeckomy psigy
1) meTaHa 3) OeHsona

2) aTuneHa 4) aueTtuneHa

62. XXupbl cOCTOAT U3 hparMeHTOB MONEKyn
1) STUREHrNMKONA 1 BbICLUINX KapBOHOBbLIX KUCNOT 3) rnuuepuHa n anbgernaos
2) rnuvuepvHa v BbICUINX KapBOHOBbLIX KUCNOT 4) 3TUMEHrNWKONS 1 anbaernaos

63. OTaHon MOXeT ObITb MOMyYeH rMOPONN30M ...
1) MeTuUnoBoro acpmpa yKCyCHOW KUCIOThI 3) rnioko3abl
2) aueTtuneHa (3TuHa) 4) xnopaTaHa

64. Kakow BMA nsomepum HexapakTepeH ans cnupta, gopmyna kotoporo CsH;;OH?

1) yrnepogHoro ckeneTa 3) wmexknaccoBas

2) NOMNOXEHWUs1 TMOPOKCUITBHON rpynnbl 4) nonoXeHus KPaTHOWM CBA3N

65. Kakoe 13 nepeyncrneHHbIX apoMaTU4eckux coegnHeHni obecuseynsaet 6pomMHy0 Bogy?
1) CeHs 3) CsHsCI

2) CgHsNO; 4) CgHsCH=CH,

66. B cxeme npeBpaiieHun C,Hg — X — C,HsOH BeluectBoM «X» aBndaeTtcs
1) CoHsBr 2) CH4OH 3) CiH, 4) CoHs - O - CoHs

67. lNpwn HenocpeaCcTBEHHOM B3aUMOENCTBUM OKCUAOB C BOAOW 0bpa3yroTcs BelecTBa, OpMyribl KOTOPbIX
1) HNO; 2) Fe(OH); 3) H,SIiO; 4) KOH

68. YcTtaHOoBWUTE COOTBETCTBME MEXAY Ha3BaHMEM BELLEeCTBa W Knaccom (rpynnon) BewecTs, K KOTOPOMY(-0n)
OHO MPUHAANEXMT.

1) rugpokemg xpoma (VI) 1) kucnoTta

2) rugpocynbdaT Kanbums 2) ocHoBaHwue

3) cpenHss conb

4) Kkncnas cornb

69. YctaHoBMTE COOTBETCTBUE Mexay peareHtaMmm U MOHHO-MOJEKYINAPHbIM YpaBHEHMEM peakUunn.

1) Na,COj; + CO, + H,0 1) COs> +H,0 = HCO3 +OH

2) CaCOj; + HCl 2) CaCO; +2H" = Ca’* + H,0 + CO,

3) COz* +CO, + H,0 = 2HCO;”

4) COz* +2H" = CO, + H,0

70. YcTaHoBUTE COOTBETCTBUE MEXAY (POPMYyNon conv u cpefion ee BOOAHOro pactaopa.

1) K,SO, 1) cnabolyenoyHas
2) CrCl; 2) HewnTpanbHas
3) kucnas

4) weno4Has




71. YcTaHOBUTE COOTBETCTBUE MEXAY peareHTaMu 1 CXxemaMu NpeBpaLleHnin afieMeHTa cepbl.

1) cepa 1 KUCIopoa 1) s°—s™
2) cepHag kucnota (KOHL) u meap 2) s?_,s™
3) s -»S7
4) S+6 N S+4

72. HanucaTtb ypaBHEHNSA peakumin, C MOMOLLbIO KOTOPbIX MOXHO OCYLLLECTBUTb NpeBpaLLeHunst
S — SOz — 803 — H2804

73. KapbokcunbHyto rpynny cogepxaT MONeKyribl
1) cnoxHbIx adupos 3) MHOroaTtoMHbIX CMPTOB
2) anbgervpos 4) kapbOHOBbIX KMCMOT

74. YcTaHOBUTE COOTBETCTBUE MeXAY (hOpMynon BeLecTsa 1 ero NPUHaanNexXHoCTbo K onpeaeneHHoMy
Knaccy (rpynne) HeopraHU4eCcknx CoeanHeHNN.

1) CrOs 1) KMCROTHbIN OKCUA
2) Ks[Fe(CN)g] 2) amdoTepHbI okeua
3) ocHoBaHue
4) conb

75. YcTtaHoBUTE COOTBETCTBUE Mexay McxogHbiMy BellectBamu, BCTynarownMmmn B peakunm o6meHa, n
COKpaweHHbIMN NOHHbIMU YPAaBHEHUAMUW 3TUX peaKkUUn.
1) H,SO, v BaCl, 1) 2H" + 2CI = 2HCI
2) Ba(OH), n K,CO5 2) 2K* + OH = 2KOH
3) Ba” + SO, = BaSO,
4) Ba™ + CO;” = BaCO;

LUKAJTA U KPUTEPUU OLIEHKU
OTBETOB Ha BONPOCbLI BXOJHOIO KOHTPOIIS
- OLeHKa «OTMMYHO» BbICTaBMnsieTcs oby4vatoLemycs, ecnv nonyveHo 6onee 81% npaBunbHbIX OTBETOB.
- OLeHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBunbHbIX OTBETOB.
- OLeHKa «ygoBMNeTBOPUTENbHOY» - MONy4YeHo oT 61 0o 70% npaBunbHbIX OTBETOB.
- OLEHKa «HeYyAO0BMeTBOPUTENbHOY - MONy4eHO MeHee 61% npaBunbHbIX OTBETOB.

3.1.3 CpencTBa ANA TeKyLWwero KOHTpons

BOMPOCHI
AN CaMOMNOAroTOBKU K NTaGopaTOPHLIM 3aHATUAM

Paspgen 1 Ctpoenue BelecTBa

NaGopaTtopHoe 3aHsTHE 1
CTtpoeHue atoma. lNMepnogunyeckas cuctema anemeHtoB AI.1. MeHgeneeBa

KpaTkoe cogepxxaHue

ATOMHO-MOnekynspHoe YyyeHne. COBpEMEHHbIE nNpeacTaBneHnss O CTpoeHMn aTtomoB. OCHOBHbIE
MOMOXEHNss U MNOHATUS KBAHTOBOW Teopuu. KopnycKynspHO-BOSIHOBOW [yanun3M SfeMeHTapHbIX YacTull.
KBaHTOBO-MexaHW4eckas Mofenb atoMa Bogopoaa. KesaHToBble vucna. s-, p-, d-, f — anemeHTbl. ONeKTpOoHHbIE
KoHurypauum atomoB. [MpuHUMN MUHUManbHOW 3Hepruun. [puHuun Maynu. lMpasuno XyHpa. [lMpasuna
KneukoBckoro.

3akoH [..MeHpeneeBa 1 ero coBpemeHHas dopmynupoBka. lNepuoanyeckas cuctema 3NeMeHToB, €€
CTPYKTYpa. M3ameHeHne CTpPOeHWss 1 CBOWCTB 3NeMEHTOB B nepuoge, rpynne. [pupoaa nepuoamyHoOCTU B
N3MEHEHNN CBOWCTB 3aremeHToB. CBOMCTBA aTOMOB. ATOMHbIA paguyc. NoTeHunan noHmsauymi. CpoacTBo K
3MNEKTPOHY. AneKTpooTpuLaTensHOCTb. [epepacnpeaeneHme SnNeKTPpoHOB Npu 06pa3oBaHUKN CBA3MW.

Bonpochb! 4r1si caMOKOHTPOst O TEME:
1. OcCHOBHble 3KCMepUMeEHTarnbHble [daHHble, [OOKa3blBaloLIME COBPEMEHHOe MpeAcTaBrieHne O Teopun
CTPOEHUS aToma.
2. KBaHTOBas xapaKkTepucTuka usny4yeHus u nornoweHnss aHeprum. YpaBHeHue MNnaHka.
3. CtpoeHue anekTpoHHOW 0Bonoykn atoma no bopy.



. Agpo aTtoma u ero coctas. N3oTonkl. MI306apbl.

. MpuHuun HeonpepenéHHocTu enseHbepra.

. B 4ém cylHOCTb KBaHTOBbIX Yncen n, I, mu s?

. MpyHuun HecoBmecTMocTK NMaynu. MakcMManbHas éMKOCTb 3IEKTPOHOB Ha YPOBHE 1 NOAYPOBHE.
. MpyHUKUN HanmeHbLen aHeprun. MNMpasnno KnevykoBCKoro.

. Mpaewuno lNynga (XyHaa).

10. Mo kakoMy NpuHLUMNY AensT 3anemMeHThbl Ha s-, p-, d-, f- cemencTea?

11. CtpykTypa nepuoanyeckon cuctemol MeHgeneesa (nepuoasbl, paabl, rpynnbl, NOArpynnbl).

12. 3aKOHOMEpPHOCTU U3MEHEHUSA CBOWCTB 3NIEMEHTOB B 3aBUCMMOCTU OT nonoxeHus B [NCX3.

14. Kak no anekTpoHHON hopMyne anemMeHTa onpeaenuTb, K KaKoMy CEMEWCTBY, K Kakou rpynne 1 noarpynne
OH NpUHaaNexuT?

O©oo~NO O~

NabopaTopHoe 3aHsATUE 2-3
Knaccudukauma HeopraHu4eckmx coeguHeHUn
Cnoco6bl nony4yeHusi, XMMM4Yeckme CBOMCTBa OKCUAOB, OCHOBaHMI, KUCNOT U coneM

KpaTkoe cogepxaHue
Okcunabl. OnpeneneHue, HOMeHKNaTypa, cnocobbl NONyYeHUs, XMMUYECKMe CBONCTBA.
OcHoBaHus. OnpegeneHue, HOMEHKnaTypa, Cnocobbl NONYYEHUs, XMMUYECKne CBOMCTBA.
Kucnotbl. Onpeaenenvne, HomeHknaTypa, cnocobbl NOMy4YeHUs, XMMUyYeckme CBOMCTBA.
Conun. OnpeaeneHune, HOMeHkKNaTypa, cnocobbl NONY4YEHUSA, XMMUYECKMe CBOMCTBA.
B3anMMocBSA3b Mexay KnaccaMmym HeopraHMYecKkMx CoOeaMHEHWN.

JNlaGopaTtopHoe 3aHATHE 4
KomnnekcHble coeguHeHuns

Kpatkoe cogepxxaHue
Komnnekcol, Teopusa v npasuno BepHepa. Mprpoaa cBs3M B KOMMNEKCHbIX coeguHeHusax. CnocobHoCcTb
aTOMOB pasfM4YHbIX ANIEMEHTOB K KOMMIekcoobpa3oBaHuto. Knaccudmkaumns 1 HOMeHKNaTypa KOMMIEKCOB.
CTpykTypa KoMnnekcHblx coeamHeHun (Mmetoabl BC, MO, Teopua kpuctannuyeckoro nons). Nsomepus.
B3avMoBnunsiHne B KOMMIEKCHBIX COEAMHEHNSIX. Y CTONYMBOCTb KOMMIIEKCOB. BHYTPMKOMNNEKCHBIE COEANHEHUSI.
XenaTbl. Komnnekcbl B G1uonormyeckux cuctemax, ux porib.

Bonpocbl 4ns caMOKOHTPOrS Mo TEME:
KakoBbl OCHOBHbIE MONOXeHUs Teopun BepHepa?
ATOMbI KaKNX 3N1IEMEHTOB CMOCOGHbI K KOMMNIIEKCOOOpPa3oBaHUIO?
KakoBo cTpoeHne KOMMMAEKCHbIX COEANHEHNN?
Mo KakMM KpUTEPUAM KNacCcUULNPYHOTCS KOMMMNEKCHbIE COeaUHEHUA?
Kakne Bugbl XMMUYECKNX CBA3EN MMEKOTCS B MOSIEKYax KOMMMEKCOB?
YTto Takoe nuraHgbl, KOMNekcoobpasoBaTenb, KOOPANHALMOHHOE YNCIO?
Kakoe cTpoeHne nmMeeT BHELLHSIA N BHYTPEHHAS cdhepa KOMMIIEKCHOTO CoeanHEHNA?
Bo Bcex nu komnnekcax umeeTcs BHeLWHAS cpepa?

NGO AWNE

Paspen 2. O6wue 3aKOHOMEPHOCTU NPOTEKAHUSA XUMUYECKUX peaKLui
JIlabopaTtopHoe 3aHATHE 5
OCHOBbI TEpPMOXUMUHU

KpaTkoe cogepxxaHue

OCHOBHbIE MOHATUS XUMUYECKON TEPMOgUHAMUKN. PyHKUUSA coCcTosHMSA. BHYTpeHHAs aHeprus. [NepBoe
Hayano TtepmoauHamuku. OHTanbnus. 3akoH [ecca. TennoBble 3ddeKTbl peakumn. Tepmoxumuyeckue
ypaBHEHUS.

OHTponusa. MismeHeHue SHTponuuM M CcaMOornpou3BOfibHOE MpoTekaHwe npoueccoB. BTopoe n TpeTbe
Hayano TepMoaMHaMUKU.

CBobogHble aHeprum mbbca m Menbmronbua. Kputepuii camonponsBofibHOrO NpoTekaHns npotiecca.
OHTanbNUMHbBIA U 3HTPOMUNHLIA pakTopbl. TepmoauHamMuU4eckas YCTOMYMBOCTb XUMUYECKUX COEOUHEHUN.
PU3NKo-XMMUYECKME NPeanockIniky NnepeHoca BewwecTBa U 3Hepruu.

Bonpockl 4ns camoKOHTPONst MO TEME:
1. MatemaTuyeckas hopMynmpoBKa NepBoOro Havana TepMoanHaMUKK.
2. [anTe onpeaeneHnsi NOHATUI «SHTaNbNUS», KSHTPOMUA» N «M3006apPHO-N30TEPMUYECKMIA NOTEHUMany. B
KakoM COOTHOLLEHWW HAXOOATCH 3TU BENUYMHBI?



3. KakoBbl TepMoguHaMu4eckme ycnoBusi 4nsi HACTYMSEeHWUS PaBHOBECHOTO COCTOSIHUSI CUCTEMBI?
4. 3akoH Necca n cneacTeus U3 Hero.
5. Kak paccuntatb TENNOTBOPHYI0 CNOCOBHOCTL TBEPAOIO 1 ra3oobpasHoro Tonnvea?

JlabopaTopHoe 3aHsATHE 6
Xummnyeckas KMHeTUKa U paBHOBecHUe.
3aBMCUMOCTb CKOPOCTU peakuumn OT KOHLeHTpauuum u Temneparypbl

KpaTkoe copepxaHue

CKopoCTb XMMUYECKOW peakumn. 3akoH AeNCTBYKOLWMX Macc (KMHeTudeckuin). KoHcTaHTa CkopocTu
peakumu. BnuaHne Temnepatypbl Ha CKOpocTb peakuun. MNMpasuno BaHnT-Modda. OHeprua akTuBaumm n nyTb
peakummn. YpaBHeHue AppeHuyca.

KaTtanuTnuyeckne peakuum n katanu3atopbl. [OMOreHHbI 1 reTeporeHHbln Katanus. PepmMeHTaTUBHbIN
kaTanus. MexaHnam katanusa.

Ycnosue paBHoBecUS. 3aKOH AEUCTBYHOLWMX Macc (TepmognHammuyeckuin). CeobogHasa aHeprus Mb6ca
M KOHCTaHTa paBHoBecusi. CBOMCTBA XUMWYECKOrO paBHOBecus.BrnusHne pasnuuHbix ¢akTopoB Ha
paBHoBecue. [NpuHumn Jle WaTtenbe.

Bonpochk! 4ns caMoKOHTPORst Mo TEME:

1. Kakune hbakTopbl BAUSIOT HA CKOPOCTb XUMMUYeCcKon peakuun? ChopmynmpynTe 3akoH 4ENCTBUS Macc.
2. YTo xapakTtepusyeT KOHCTaHTa CKOPOCTM XMMUYECKOWN peakLMm, KOHCTaHTa paBHOBECKA?
3. Kak npaktunyeckn gosectu obpatnmyio peakumo 4o KoHua?
4. TlpvBegute opmyny, NO KOTOPOM MOXHO BbIMUCNUTL TeMNepaTypy HACTYMMAEeHUs paBHOBECUSA NO
TepMmoanHaMMU4YECKUM OaHHbIM.

Paspgen 3. Pacteopbl
JlabopaTopHoe 3aHsATHE 7
Cnoco6bI BbipaXXeHUs1 KOHLeHTpauum pacTBOPOB.
MpurotoBneHne pacTBOPOB U3 CYXUX BELLECTB U KOHLEHTPUPOBaAHHbLIX PAaCTBOPOB

KpaTkoe copgepxaHue

PacTtBopbl. KoHueHTpauusa pacTBOpOB M cnocobbl €€ BblpaxeHus. PactBopumocTb. MexaHnsm
obpasoBaHua pactBopoB. ConbBaTbl. [vagpatel. TennoBow addpekT pacTBopeHusi. PactBopeHune TBEPAObIX
BELLECTB U1 rasos.

KonnuratueHblie cBoncTtBa pacTtBopoB. 3akoH [eHpu. NepBbin 3akoH Paynda. TemnepaTypbl KMNeHUs n
KpucTannusaumu pactBopoB. Bropow 3akoH Paynsa. O6ynuockonus. Kpuockonus.

Ondpdysma n ocmoc. OcmoTnueckoe gaBneHne pacTBopoB. YpaBHeHne BaHT-Modda. Buonormuyeckoe
3HayeHe OCMOTNYECKOro AaBreHNs.

Bonpockl 4ns caMOKOHTPOrs Mo TeMe:
1. lMpuBeaunTe xapakTepuUcTuky Hanbonee 4acTo ynoTpebumbix B XMMUYECKOW NPaKTUKe cnocoboB BbipaXXeHUs
KOHLIeHTpauun pacTBOPOB: MacCOBOW 0NM, MOMSIPHON, HOPManbHOW, MOMSAMNbHOWN.
2. YT0 HasbiBaeTCA OCMOTUYECKMM AaBneHnem?
3. lMoyemy pacTBOpbI KUNAT NpU Gonee BbICOKON U 3amep3atoT Npu 6onee HM3KOM TemnepaType, Yem YNCTbIE
pacTBopuTEnn?
4. YTo Ha3bIBaeTCs KPMOCKOMNYECKON 1 30YNMOCKONMYECKOM KOHCTaHTaMm pacTBoputensa?

NabopaTtopHoe 3aHATHE 8
Teopusa aneKkTponuTM4eckon guccoumauymu. Peakumm MOHHOro o6meHa

KpaTkoe cogepxaHue

Teopus anekTponutTnyeckon amccounauumn AppeHuyca. CBoMCTBa pacTBOpPOB 3NeKTponuToB. CunbHble
anekTponuTbl. AKTUBHOCTL. MIoHHasa cuna pacTteopa.

Cnabble anektponuTbl. CTENeHb M KOHCTaAHTa AUCCOLMALMK, BIIMSIHUE HA HUX Pa3fMYHbIX (DaKTOPOB.
3akoH pasbaBneHua Octanbga. Quccoumaums Bogbl. MoHHOe nponsBeneHne Boabl. BogopoaHbin nokasaTens.
Pornb kOHUEHTpaunm BOLOPOLHbIX MOHOB B BUMONOrMYEeCcKMX npoueccax.

M'maponns conen. CTeneHb M KOHCTaHTa rMaponmaa, ux CBsA3b, BIIUSHME HA HUX Pa3fIUYHbIX (DaKTOPOB.

Bonpocbl 415 caMOKOHTPOrSA Mo TEME:
1. YTto Takoe anekTponutudeckasa guccoumaumsa? Kakosa ponb pacTBopuTens B 3ToM npolecce?
2. YT0 Ha3bIBaeTCH CTENEHbIO ANEKTponuTuieckon guccoumnauun? Kak saBucut cteneHb guccouunaumm ot
KOHUEHTpaumm pacteopa?
3. Kakve rugpokcuabl HasbiBatoT aMOTEPHbIMU?
4. YTo Takoe KOHCTaHTa anccoumauun? KakoB B3aMMoCBSA3b MeXAY CTEMEHbI0 Y KOHCTaHTOW auccounaunmn?



5. Y10 Takoe pH? Kakumun BenuumnHammn pH xapakrepumsyoTca Kucnas, LWenovHas u HenTparnbHasa cpeapl?
6. YTO HasbiBaeTCA rMaponmn3om?

JlabopaTopHoe 3aHsATHE 9
pH pacTBopoB. 'mgponus conen

KpaTkoe copepxaHue
[unccoumnaums sBoabl. MoHHOe nponsBeaeHne Boabl. BogopoaHbin nokasatens. OueHka pH ¢ nomoLbto
nHaukatopos. Cnocobbl BeluncneHna pH B pacTBopax KUCMOT M OCHOBaHWIA. Ponb KOHLEHTpaL MM BOOOPOOHbIX
MoHOB B Bronornyeckux npoueccax. lNponsseaeHne pactsopmmocTu. MNMoHATUA o0 GydepHbIX pacTBopax.
M'maponns conen. PasnuyHble cnyvan rugponusa. CTeneHb U KOHCTaHTa rMaponmnsa, ux CBa3b, BrMSHUE
Ha HUX pasnnyHbIX pakTopoB. CMeLLeHne rmaponnTUYecKoro paBHoBecus. Beluncnenne pH pactsopoB conen.

Bonpockl Ans camokoHTpons no pasgeny:

Yt0 Takoe pH? Kakumu BennunHamm pH xapakrtepusyoTcs Knucnas, WenoyHas n HemTparnbHas cpegbl?
Mo kakon doopMyne MOXHO BbluncnuTb [H+], 3Hasa [OH-]?
Mo kakon dhopmyne MoXHO BbluncnuTb pOH, 3Has pH?
o kakon oopmyrne MOXHO BbluMCANTb [H+]:

a) B pacTBOpPE CUSTbHOW KUCNOThI;

6) B pacTBOpe crnaboii KUCMOoThl, ecnn nssectHa & ;

B) B pacTBope cnabou knucnotbl, ecnu n3sectHa K?
5. Mo kakon dhopmMyne MOXHO BbluncnuTb [OH-]:

a) B paCcTBOpE CUITbHOIO0 OCHOBaHMUS;

6) B pacTBope crnaboro ocHoBaHUs, ecnu ussectHa & ;
B) B pacTBope cnaboro ocHoBaHwus, ecnv nssectHa K?
6. YTto HasbiBaeTcH rugponusom conen? Kakue conv nogseprawoTcs rugaponmay?
7. B Kakux criyyasx B pesynbTaTe rMaposnusa nofyyatTcs KUCIble U OCHOBHbIE CONU?
8. UTto HasbiBaeTCH CTEneHbo rnaponmnsa, KOHCTaHTOM rmaponusa?
9. Kakue chaktopbl BNUSIOT Ha rmgponus conen?
10. B kakom HanpaBneHuu cMmeLlaeTcs paBHOBECKE rMapOnmM3a conen npu HarpeBaHnm?

e

Pa3pen 4. dnekTpoxumuyeckue npouecchbl
Na6opaTtopHoe 3aHATHMe 10
OKUCnUTenbHO-BOCCTaHOBUTESbHbIE peaKLuun

Kpatkoe conepxxaHue

OnNeKTpoHHas Teopwust OKUCIMTENbHO-BOCCTAHOBUTENbHLIX peakuun. BaxHenwwe okucnutenu u
BOCCT@HOBMTENW, UX NOMOXEHNe B nepuoamyeckon cucteme. OKNCNUTENbHO-BOCCTAHOBUTENBHOE paBHOBECUE.
ConpsXEHHble peaoKC-CUCTEMBI.

CraHOapTHbIA OKUCIUTENBbHO-BOCCTAHOBUTENbHLIA (3NEKTPOAHLIN) noTeHuman. YpasHeHve HepHcTa.
OnekTpoaBwXyllass cuna W HanpasneHue MpOTEeKaHUss OKUCIUTENbHO-BOCCTAaHOBUTENBbHOW  peakumu.
["anbBaHW4Yeckun anemeHT. Paj HanpshkeHu MeTanmnos.

BnunsiHne cpefibl ¥ BHELUHMX YCNOBUIW Ha HanpaBfieHNe OKUCIUTESNbHO-BOCCTAHOBUTENBHOW peakumn u
Xapaktep npoayKkToB.

Bonpochk! Ans caMOKOHTPORs Mo Teme:
1. Kakne xummnyeckmne peakumm OTHOCATCS K OKUCNUTENbHO-BOCCTAHOBUTENBHBLIM?
2. Oxkucnutenu (akuenTopbl 3M1EeKTPOHOB) U BOCCTaHOBUTENN (QOHOPbLI 3NEKTPOHOB).
3. OkucnuTenbHble U BOCCTAaHOBUTENbHBIE CBOMCTBA NPOCTLIX BELECTB U XUMUYECKUX COEANHEHWNA, BNUSHUE
CTENEeHN OKUCNEHUS SMNEKTPOHOAKTMBHbLIX YacTuL,.
4. Knaccudumkaumsa pegokc-peakuuin.
5. CocTaBneHne XMMUYeCKMX OKUCINTENTbHO-BOCCTAHOBUTENbHbBIX YPaBHEHUI HA OCHOBE HanaHca 3neKTPOHOB.

NaGopaTtopHoe 3aHATHe 11
FanbBaHM4YecKue 3neMeHTbIl

KpaTkoe cogepxaHue

OnekTpoaHble NoTeHUnanbl MeTannos 1 akTopbl, BIUAIOLLME Ha UX BENWYUHY. MoHATUE O
cTaHAApTHbIX NOTeHUWanax, BOAOPOAHbIN aMNeKTpoa cpaBHeHus. [anbBaHuYeckue anemeHTsl. OC
ranbBaHM4YecKoro anemMeHTa. Pag HanpshkeHuin metannos. YpasHeHue HepHcTa. SABneHve nonsapusauum
3NeKTpPoaoB.

Bonpockl Ansi caMOKOHTPOSA No TEME:

1. YTo HasbIBaeTCA 3NEKTPOAOM, SMeKTPOAHbIM NoTeHuManom? B kakom cnydyae anekTpod v noTeHumarn
Ha3blBalOT CTaHAAPTHLIM?



2. OT KaKkux haKTOpOB 3aBUCUT BENNYMHA SNEKTPOAHOro noTeHumana? MNoareepanTb 3Ty 3aBUCMMOCTb
ypaBHeHuem HepHcra.

3. YTto HasbiBaeTcH ranbBaHNYECKUM 31IEMEHTOM?

4. Kakol anekTpop BbINOMHSAET B rafbBaHN4YeCKOM anemeHTe dpyHKLUIO aHoaa, katoga?

5. Kak Bbluncnsietca 34C ranbBaHMYECKOro afieMeHTa?

6. Kak cBsizaHbl Mexay co6on NonoxeHne MmeTanna B psay HanpstkeHUin U xumuyeckasi akTMBHOCTb MeTanna?

Na6opaTtopHoe 3aHATHE 12
Koppo3us metannoB

KpaTkoe copepxaHue
CywHoCTb, BUAObI KOPPO3UMHBLIX MPOLECCOB. XMMUMYEcKad WU  3JNEeKTPOXMMUYEecKas Koppos3us.
Henonapusatopbl. 3anucb YypaBHEHW peakuuid, MNpOoTeKaloWMX Mpu KOPPO3UW B PasfNYHbIX Ccpedax.
KopposuiiHbii  noTeHuuan. OCHOBHble MeTOAbl 3almTbl OT KOPPO3WWU: JerMpoBaHWe, WHrMGUpoBaHue,
MOKPbITUE, 3NEKTPOXUMUYECKME METODI.

Bonpochk! 4ns caMoKOHTPORst Mo TEME:
1. XumMunyeckas koppo3susi. B kakom cnyyae oHa siBnsietcs nonesHon? Kakune cdaktopbl cnocodCcTBYOT
NPOTEKAHNIO XMMUYECKON KOPPO3nIN?
2. Yto Takoe okcugHasa nnéxka? MNMaccuBnpoBaHune?
3. OnekTpoxumuyeckas Kopposus, eé oTnn4me OT XMMMUYECKON Koppo3un. B kakom criyqae oHa Ha3biBaeTcs
KOHTaKTHOW KOPPO3nen, MUKpOrarbBaHOKOPPO3MEN, ANEKTPOKOPPO3NEN?
4. Kakune paktopbl CMOCOBCTBYIOT 9MEKTPOXMMUYECKON KOPPO3nun?
5. YTto Ha3biBaeTCHA KOPPO3NOHHBIM FranbBaHNYECKUM 3NIEMEHTOM?
6. BaxHewnwme cnocoObl 3aluMThl METANIOB OT KOPPO3nNK. B YéM CYLLIHOCTb KaXdoro u3 HUX?

Pazpgen 5. Xumuyeckasn ngeHTMmKaums n aHanus BelecTs
Na6opaTopHoe 3aHATHE 13
KayecTBeHHble peakumm OTKPbITUA BaXKHEMLUMX KATUOHOB U aHMOHOB, coAepXKaliuxcs
B NpUpoAHbLIX BoAax

KpaTkoe copepxaHue

AHanutnyeckas knaccudukauusa KaTMOHOB Mo rpynnamM: CepoBoaopoaHas (CynbduaHas), ammmayHo-
docpaTHas, KUCNOTHO-OCHOBHas. OrpaHM4YeHHOCTb Nobor Knaccudmkaumm KaTMOHOB MO rpynnam.

KncnotHo-ocHOBHas knaccudukauus kKaTMOHOB Mo rpynnamM. AHanuTu4yeckme peakumm KaTMOHOB
Pa3nNMyHbIX aHaNUTUYECKUX rpynn.

KayecTBeHHbI aHan13 aHMOHOB. AHanuTUYeckas knaccmdmrkalumsa aHMOHOB Mo rpynnam (no
CNocobHOCTN kK 0O6pa3oBaHNMI0 MariopacTBOPUMbIX COEAMHEHWUI, MO OKUCITUTENbHO-BOCCTAaHOBUTENbHbBIM
cBomncTBam). OrpaHMyYeHHOCTb Nobon knaccudukaumm aHMOHOB MO rpynnamM. AHanUTMYecKMe peakuum aHMOHOB
Pa3nNuMYHbIX aHaNUTUYECKUX rpynn. KayecTBeHHbIN XMMUYECKMIN aHanu3 BeLlecTsa.

Bonpocbl 4ns caMOKOHTPOrS Mo TEME:
1. Kakue peakumm oTHOCATCS K aHaNMTU4EeCKUM?
2. Yto Takoe npepen obHapyxeHns?
3. Kakne peakuumn HasbiBatoTCs cneumndmnyecknmmn?
4. Tlo Kakum npu3Hakam KaTMOHbI U aHWOHbI OENAT HAa aHaNUTUYEeCKne rpynnbl?
5. B kakmx cny4asix NpoBOAST CUCTEMATMYECKUIA aHanus, a B kakmx — ApobHbIN aHanma?
6. 3auem nepepn NpoBedEHMEM CUCTEMATMYECKOTO aHann3a npuberatoT K NpoLeaype NpeaBapUTenbHbIX
ncnbiTaHUn?
7. Mo Kaknm npuHUmMnam obbeguHSIIOT BELLECTBA B aHanMTU4ecKkne rpynmnbi?
8. pynnoBble peareHTbl U rpynnbl KATUOHOB B KMCITOTHO-OCHOBHOM METOAe aHanusa.

NaGopaTtopHoe 3aHATHEe 14
MeToa HenTpanusauum.
CraHpapTusaumsa pacteopa kucnotbl. OnpegeneHue wWeno4ym B pacteope

KpaTkoe cogepxaHue
CywHocTb MeToda HenTpanusaumm. OCHOBHbIE peakuum 1 TUTpaHTbl MeToda. Tunbl KUCMOTHO-
OCHOBHOTO TUTPOBaHWs (aunaumeTpus, ankanumeTtpus). OnpegeneHve TOUKM IKBUBANeHTHOCTU. MoHaTue o
KpuBbIX TUTPOBaHUA. lHaMKaTopbl, NPUMEHsSeMbIE B METOAE KUCITOTHO-OCHOBHOMO TUTPOBAaHUS, UX BbIGOP.
O6nacTb nepexona unHaukatopos. [NokasaTtens TUTPOBaHUA NHANKATOPOB. KoNnM4eCcTBeHHbIE pacyeThl.

Na6opaTtopHoe 3aHATHME 15



MeToa komnnekcoHomeTpuun. OnpegeneHne ob6Liemn XKECTKOCTU BOAbI

Kpatkoe cogepxaHue

KomnnekcoHomeTpuyeckoe TTpoBaHue. [NoHSATHE 0 KoMMNekcoHaTax MeTannoB. PaBHoBecusi B BOAHbIX
pacTtBopax OTA. CocTaB 1 yCTOMYMBOCTb KOMMMEKCOHATOB MeTannoB. CyLHOCTb MeToaa
KOMMIIEKCOHOMETPUYECKOTO TUTPOBaHMA. NIHANKaTOPbI KOMMIIEKCOHOMETPUM (METAIIOXPOMHbBIE MHAVKATOPLI),
NPUHLMN UX AENCTBUS; TpeboBaHWS, NpeabaBnsgeMble K METANNIOXPOMHbIM MHAMKATOpaM; MHTEPBan U3MeHeHUs
OKpacK1 MHOMKATOPOB; MPUMEPLI METANIOXPOMHbIX MHOUKATOPOB (3PMOXPOM HEPHBLIN T, KCUNEHONOBbLIN OPaHXXEBbIN,
Mypekcua u ap.). Beibop MeTannoxpoMHbIX MHAMKATOPOB. TUTPaHT MeToda, ero NPUroToBMNeHne, CTaHaapTU3aums.
Buabl (MpréMbl) KOMMIEKCOHOMETPUYECKOTO TUTPOBaHUSA (NpsiMoe, obpaTHoe, 3aMmecTuTenbHOe). KonnyectTeBeHHbIe
pacyeTbl.

Bonpochk! 4nis caMOKOHTPONst MO TEME:
Kakne conu obycnaenueatoT )ECTKOCTb NPUPOLHOW BOAbI?
Kakyto »XECTKOCTb Ha3blBalOT BPEMEHHOM, MOCTOSAHHON?
Cnocobbl ymsirdeHus Boapl.
CyLHOCTb MeTO4a KOMMIIEKCOHOMETPUN.
NHamnkaTopbl KOMMIEKCOHOMETPUN.
PacuyéTbl B TUTPUMETPUYECKOM aHanuse.

Sk wd =

Mpoueaypa oueHnBaHUA
LLkana n KkpuTepum oueHMBaHUA
CamMonoAroToBKW NO TeMaM flaGopaTOPHbIX 3aHATUI

- OUEHKa «3a4ymeHo» BbICTABMNAETCH, €CnM CTyOeHT wu3dyuun Temy nabopaTopHOro 3aHaTus,
OPUEHTUPYSICb Ha BOMPOCHI AfIi CaMOMOArOTOBKM, OGOPMUIT OTYETHLIN MaTepuan B Buae OT4é€Ta O
nabopaTopHoit paboTe, CMOr BbINOSHUTL HEOBX0AMMbIE pacyEThl U caenaTh BbIBOAbI.

- OLEHKa «He 3a4YmeHO» BbICTaBMSETCH, €Cnu CTYAEHT HeakkypaTHO 0hOopMuil OTHETHbIN MaTtepuan B
BMAe oT4éTa o0 nabopaTopHoin paboTe, He CMOr BbINONHUTL HEOOX0AMMbIE PacyETbI U caenaTh BbIBOAbI.

BOMNPOChLI
ANA CaMOCTOATeNIbHOro U3y4yeHusi TeMmbl "TuUnbl XMMHU4eckomn ceasn™

1) OCHOBHbIE TUMbI XUMUYECKOW CBSA3MN.

2) KoeaneHTtHas cBsA3b. MeTtog BaneHTHbix cBsaAsen (BC). CeoicTBa u xapakTepuUCTUKN KOBaneHTHON CBHA3M.
MexaHu3ambl 06pa3oBaHUs KOBanNeHTHOM CBS3N.

3) M'Mbpuramsaumsa aToMHbIX opbuTanen.

4) NloHHas cBA3b.

5) BogopoaHas cBs3b.

6) MeTannunyeckas cBs3b.

BOMNPOCHI
NSl CAMOCTOATENLHOro n3yyeHusi TeMbl «KonnougHsle pacTBopbI»

1) Mpupoaa KoNnomnaHOro cocTosHUs. MeToabl NONy4YeHns KONNMOUAHbIX PacTBOPOB.

2). MeToabl OMUCTKM KONMMOMOHbBIX PAacTBOPOB. VICKyCCTBEHHAs MOYKa.

3). MonekynspHo-kMHeTU4eCkne CBOWCTBA KOMnougHblx cuctem (BbpoyHoBckoe ABwxkeHue, Anddysus,
OCMOTUYECKOe JaBreHune).

4). MexaHn3M o6pa3oBaHus 1 CTpoeHne muuensbl. [MpruYrHBl yCTOMYMBOCTH 3051EN.

). ONEKTPOKUHETUYECKNE SABMNEHUSA: INEKTPODOPES N 3NIEKTPOOCMOC.

). Koarynauwms 3onen. Bugbl yctonunBoctu 3onein. Pakropbl YCTOMYUBOCTH.

). BnnsiHme anekTponuToB Ha ycTonumBocTb 3onen. Mopor koarynsauun. MNMpasuno LWynbue-Mapaw.

). Koarynsaums konnongoB CMecsiMu arekTponuToB. BaaumHas koarynsuus 3onen.

BOMPOCbHI
ANS CaMOCTOATENbHOro N3yvyeHns Tembl « XKeCTKOCTb BOAbI M CNOCOOLI ee yCTpaHeHUsA»

1). Yem obycrnoBneHa XECTKOCTb BOAbI?

2). Kakvne Bugpl )XECTKOCTU BOAbI pa3nuyatoT?

3). MpucyTcTBMEM KaKnx coefMHeHnn obycrnoBrneHa BpeMEHHas XXECTKOCTb?

4). MNpucyTCcTBMEM Kaknx coeanHeHnin obycrnoBneHa nocTosaHHas XECTkoCTb BOAbI?
5). Kakumun cnocobamu ycTpaHsaT BPEMEHHYI0 XXECTKOCTb?

6). Kakumu cnocobamm yCcTpaHAT NOCTOSAHHYIO XECTKOCTbL?



7). Ansa ycTpaHeHWs1 X)XECTKOCTM BOAbI MHOTA4A NPUMEHSIOT opTodocdaTt HaTpus. Ha 4ém OCHOBaHO NpUMEHEHNEe
atomn conu? OTBET NoaATBEPANTE, COCTABMB COOTBETCTBYIOLLME YPABHEHNS peakLni.

O6LwWwmMin anropuTM CamoCTOATENBLHOIrO U3y4YeHUs TEMbI

1) O3HAKOMUTbLCSI C PEKOMEHA0BAHHOW Y4eBHON NUTEpPaTypon 1 NEKTPOHHBLIMM pecypcamim no Teme
(OpUEHTMPYSACH Ha BOMPOCHI AN CAMOKOHTPOSS).

2) OhopMUTb OTHETHbLIN MaTepuarn B yCTaHOBIIEHHOW hopMe B COOTBETCTBMU METOAMNYECKNMMN
pekoMeHZaumsamMm

3) MNpoBecT CaMOKOHTPOSIb OCBOEHUS TEMbI MO BONPOCaM, BblAAHHLIM NpenogaBaTenemM

4) MNMpepocTtaBuTb OTYETHLIN MaTepuan npenogaBaTento

5) MoAroToBUTLCS K NPeayCMOTPEHHOMY KOHTPOSbHO-OLIEHOYHOMY MEPOMNPUSTUIO MO pesynbTaTtaM
CaMOCTOATENIbHOIO U3y4YeHUsl TEMbI

6) MNpuHATE yyacTue B ykazaHHOM MEpONpuUaTMM, NPonTU pybexHoe TecTMpoBaHWE No pasgeny Ha
ayaNTOPHOM 3aHATMM U 3aKNIOYMUTENbHOE TECTUPOBAHME B YCTAHOBIEHHOE AN BHEAyAUTOPHON paboThl
Bpems

LUKAJA U KPUTEPUMN OLUIEHNBAHUA
CaMOCTOATENbHOro N3y4eHusi TeMbl

Bonpocsbl, BbIHECEHHbIE HA CAMOCTOSITENIBHOE U3yYeHME, BXOAAT B BOMPOCHI TeCcTa:
- OLIEHKa «OTMMYHO» BbICTaBnseTcsa obydatoemycs, ecnm nonydeHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLleHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBuIibHbIX OTBETOB;
- OLlEHKa «YOOBIMETBOPUTENbLHO» - NonyyeHo oT 60 4o 70% npaBunbHbIX OTBETOB;
- OLIEHKa «HeyOoBMEeTBOPUTENBHOY» - NosydeHo meHee 60% npaBubHBIX OTBETOB.

3.1.4. CpeACTBa AnsA I'IpOMe)KYTO'-IHOI7I aTrecTaumm nNo nToram U3lyv4eHmnAa gUCUMNNIINHDBI

BONPOCHI
ANA NOArOTOBKU K UTOFOBOMY KOHTPOIO

1. KBaHTOBO-MexaHW4eckass  Mofernb CTpoeHuss aTtoma. CoctaB aToma. XapakrepucTuka
3HEepreTM4YecKoro COCTOSIHUSA 3NeKTPOHa CUCTEMOWN KBAHTOBbIX YMCETT.

2. KBaHTOBble Yncna. [MaBHOe KBAHTOBOE YMCIO, SHEPreTUYECKNE YPOBHM, OpOMTanbHOE KBaHTOBOE
4YmnCro, aHepreTU4eckMe NogypoBHN (Ha NPUMepe ANEKTPOHOB BHELLUHEro YPOBHA atoMa antoMuHus).

3. KBaHToBble unmcna. MarHuTHoe KBaHTOBOE YWCMO, KOMMYECTBO aTOMHbIX opbutanen B
3HepreTM4ecKoM NoAypoBHE, CMUH 3MEeKTPOHa (Ha NpUMepe 3NEKTPOHOB BHELLIHEro YPOBHS aToMa KPeMHUS).

4. 3aKkoHOMepHOCTU pacnpegeneHus anektpoHoB B atomax (MpuHumn lMaynu. OnekTpoHHas eMKOCTb
aToMHON opbutanu, 3HepreTM4eckux YpPOBHEN W 3JHepreTMyeckMx nogypoBHen). Paccuutatb 3MeKTPOHHYIo
émkocTb 1, 2, 3 u 4 ypoBHelw; s-, p-, d- n f-nogypoBHeN.

5. lMpaBuna 1 NopsiAoOK 3anofiHEHUSA aTOMHbIX opbuTanen. [NpvHUMN HavMeHbLUen 3Heprny, Npasuno
KneukoBckoro. OnekTpoHHas chopMyna atoma (4ns atoma 16S). MNMpasuno XyHaa.

6. lepuogmyeckmn 3akoH [O.N. MeHgeneesa. 3HadeHue nepuvoau4eckoro 3akoH. [lpudmHa
nepuvoanyeckoro MOBTOPEHUS CBOWCTB 3nemMeHToB. Hanuwute ¢opMynbl OKCMOOB U MMAPOKCUOOB  BCEX
anemMeHToB 3 nepuoja B UX BbICLUMX CTEMNEHAX OKUCNEeHus. Kak M3MeHs0TCA KUCNOTHbIe CBOWCTBA B nepuoae
cnesa Hanpaso?

7. Tunbl xumudeckon cBsA3n. KoaneHTHast cBsidb. OOGMEHHLIN MexaHM3Mm OOpa3oBaHMsS KOBaNeHTHON
cBsA3n. ObpasoBaHue KOBamNEHTHbIX CBsI3en BO30yXAeHHbIM aToMOM. HachbllLaeMoCcTb KOBaNEHTHOM CBA3MN.

8. Tunbl xvmMmnyeckon cBA3W. KoBaneHTHas cBSA3b. [JOHOPHO-aKUENTOpPHbIM MexaHu3m obpasoBaHus
KOBaneHTHOM cBsaan (Ha npumepe noHa NH,"). QnekTpoHHas CTpyKTypa Y4acTuL-A0HOPOB U YaCcTuL-aKLenTopoB.

9. MNonsipHass 1  HenonsipHas CBA3b. OJIEKTPUYECKMA  MOMEHT  gunons  cBsasu.  BrnusHue
3NeKTPooTPpULATENBHOCTU 3NEMEHTOB Ha MOMSPHOCTL CBA3W. [lonapHOCTL cBA3en u Monekyn. lNonspHele u
HenonspHble MOMEKynbl.

10.Tunbl XxMMu4eckon cBA3U. VMOHHaa CBA3b Kak npefenbHO Monspu3oBaHHas KoBarieHTHas CBSA3b.
CBoOWCTBa MOHHOW CBA3W U COEAMHEHUN C 3TUM TUMOM CBA3U. BeinuwunMTe U3 NpeanoXeHHoro psga coeanHeHus
C MOHHbIM TUNom ceasu: C,H,, Cas, O,, Mg, Na,S, SO,, BaCl,.

11.MeTannuyeckas cBsi3b Kak 0cobblli BUA XMMUYECKON CBSA3WN. BogopoaHas cBs3b (MEXMONeEKyNsipHas 1
BHyTpUMoOnekynspHas). [lpusectu npumepsl.

12.OCHOBHblE MOHATUA TEPMOAMHAMUKW: BHYTPEHHSAS 3Heprus; pabota u Tennota - ABe OPMbI
nepegayn aHepruu. [lepBbld 3akoH TepmoavHamMukW. IHTanbnus. CTaHgapTHas TennoTa obpasoBaHus U
cTaHfapTHas TennoTa cropaHvs BeLLecTB

13.3akoH Necca 1 cnegcTeus U3 Hero.

14.9HTponus. Bropoi 3akoH TepMoanHaMmnkn. PacyéTt sHTponun. QHeprusa Mmboca.



15.Kakyto TEHOEHUMIO BblpaXaeT: a) sHTanbnNuMHbIA dakTop; 6) aHTponuiAHbIN dhakTop? Kakas dyHKLmMsA
COCTOSIHUSA CUCTEMbl [aET KONMMYECTBEHHYIO XapaKTepuUCTUKY OOHOBPEMEHHOro BIIUSHUA TOrO W OpPYroro
hakTopoB? Kakmm ypaBHeHMEM 3TO BblpaxkaeTca? [lporHo3vpoBaHMe HanpaBieHWs CaMOMpPOU3BOSIBHO
npoTeKalrLnX NpoLLEeCccoB.

16.3HepreTudeckne apdPekTbl XUMUYECKNX peakuumi. TennoTa peakumm B n300apHOM U U30XOPHOM
npouecce. TepMoxMMmnyeckoe ypaBHeHue peakumu. 3akoH [ecca. JQHTanbnus obpasoBaHUS XMMMWUYECKOTO
COeauHeHUs.

17.TepmognHamuka. Knaccudpukauma TepmoamHammyeckux cucteM. W3obapHbil M M30XOPHbIA
npoLecchl. AK30TEPMUYECKME U SHOOTEPMMYECKNE peaKkuun. BHyTpeHHAs aHeprus.

18.OHTpONUA. JHTpOMMA Kak (PyHKUMS TepMOOUHAMUYECKOW BEPOATHOCTU COCTOSHUS CUCTEMBI.
M3meHeHne aHTponun npu as3osbix nepexodax. OnpegeneHve (pacyeT) M3AMEHEHUSA SHTPONUU B XMMUYECKOM
npouecce. BTopoi 3akoH TEpMOAMHAMUKN.

19.CKOpOCTb XMMUYECKOW peakunn 1 eé 3aBUCUMOCTb OT KOHLIEHTpauMM pearnpyoLwmx BewecTB. 3akoH
OENCTBYOLWMX Macc Ans roMo- W reTeporeHHbIX peakumin . Hanuwute ypaBHeHuWe AN CKOPOCTU MpsMOM
peakuum COypy + C(y > 2COy.

20.3aBNCMMOCTb CKOPOCTM peakumv U BpeMeHM MpoTekaHuss e€ oT TemnepaTtypbl. [paBuno BaHT-
Fodbda. TemnepaTypHbii kO3DPUUMEHT. IHEprust akTuBauuu. YpaBHeHue AppeHuyca. IHepreTU4eckun
npodunb peakumu.

21.Katanu3. [OMOreHHbIA U TreTeporeHHbIN KatanuM3. JHepreTMyeckuin npodunb KaTanuTUyecKon
peakuuu.

22.Xumnyeckoe pasHoBecue. YCrnoBusi xmmudeckoro pasHoBecus. [NpuHumn Jle-llatenbe. B kakom
HanpasneHnn CMeCcTUTCA paBHOBECKE B CUCTEME Cm + COypy < 2CO, + Q npu ysenuyeHun
TemnepaTypbl, NPV NOBLILWEHUW AaBneHnsa? HanuwuTte ypaBHeHne Ans CKOPoCTn 0bpaTHON peakumm.

23.Xumnuyeckoe paBHoBecue. OO6paTumble UM HeobpaTUMble MO  HAMpaBMEHUID  peakuuw.
TepmoguHamMmyeckoe U KMHETUYeCKoe YCNOBME XUMUYECKOro paBHoBecusi. KOHCTaHTa XMMWYECKOoro
paBHOBECKS. 3anmcaTb KOHCTaHTYy XMMUYECKOro pasHoBecust peakuui: Fe,Og + 3CO) — 2Fe + 3CO%r; Ny
+ 3H2(|—)—> 2NH3(|—).

24.006wan xapakTepucTvMka pacTBOpPOB M AUCNEpCHbIX cucTem. Knaccudmkaumss gmcnepcHbiX CUCTEM.
Xapaktepuctika pacTtBopoB. Tunbl pacTBopoB. Cnocobbl BbIpaXeHUS KOHLIEHTpaLuu pacTBOpoOB (MaccoBas
00N, MONSAPHOCTb, MOMSINbHOCTb, 3KBMBANEHTHas KOHLEHTPaUUs Unm HOpMarnbsHOCTb).

25.ToHATMe oanekTponuTta. Teopusa anekTponuTuyeckom guccoumauun. CunbHble U cnabble
anekTponuTbl. CTeneHb U KOHCTaHTa 3NEKTPONMTMIECKOn anccoumaumm. 3akoH pasbasneHusa OcTBanbaa.

26.CunbHble n crabble anektponutbl. Kputepun knaccudukaumn. Hanvwwmte ypaBHEHWs peakuun
B3aMMOZENCTBMA TMOPOKCHAA KanbLnst U CEPHOM KUCIOTbI, NPUBOAsLLME K 06pa3oBaHuUio: a) cpegHen conu; 6)
KMCMOW Conu; B) OCHOBHOM conu. Ha3osuTte, nony4yeHHbIe Conu

27.9nektponutuyeckas  auccouwauusa  Boabl. WoHHoe npousBedeHuve  BoAabl.  CooTHoOLeHue
KOHUeHTpauuin moHoB H+ n OH- B HenTpanbHOW, KACNOW M LEenoYHon cpepax. BogopogHbii nokasaTenb.
LLikana pH BogHbIX pacTBopoB. LIBeTHble nHankaTopbl pH.

28.0nekTponutuyeckas guccoumaums BoAabl. VIoHHoe npousBegeHwe BoAbl. BopopoaHbin  u
rMOPOKCUNbHBIA MNOKasaTenb. BbluMCnnUTb KOHUEHTpaumio KaTuoHoB Bogopoga u pH 0,01M pacteopa
XNOPOBOAOPOAHON KACIOTHI.

29.KncnoTbl U OCHOBaHUA. ONEKTPonMTUYeckas Auccoumanms KUCNoT U OCHOBaHUN. CunbHble 1 cnabble
KMCNOTbI U OCHOBaHWs. pH BOAHBLIX paCTBOPOB KUCMOT M OCHOBAHWMN.

30.PactBopbl conen. CpegHue (HOpMarnbHbIE), KACIbIE U OCHOBHblE COMW. JneKTponuTuyeckast
anccoumauma conen (Ha npumepe pguccoumaumm docdaTta HaTpud, rmgpocynbdarta kanvs um xnopuaa
ONrMAPOKCOATFOMUHNS).

31.0CHOBHbIE  MONIOXEHUA  Teopwun  3JNEKTponuMTUYeckorM Auccoumaumu. HanucaTb  ypaBHeHus
auccoumaumm cnegylowmx coeuHEHWn: TMAPOKCUA KanbUWs, cepHas KucnoTta, gurugpodocdart MmarHus,
cynbdaT rugpokcomeau.

32.0OCHOBHbIE MOSIOXEHUA Teopun INekTponuTu4eckon auccoumaumu. lloartsepaute amdOTepHbIR
XapakTtep rugpokcuaa anomuHug. CoctaBbTe MOMEKYNSPHO-NOHHbIE YPaBHEHMS.

33./oHHbIe peakuun B pacTBOpax. XapakTepUCTUKa MOHHLIX peakuui. YCNnoBust NpPOTeKaHUs peakuuin
MOHHOrO obmeHa. MonekynspHoe 1 MOHHO-MOIEKYNSIPHOE ypaBHEHUE peakuun MOHHOro obmeHa (Ha npumepe
peakuun B3ammogencTeus cynbdata meam (I1) n rugpokcmaa HaTpus).

34.06wme (konnuraTvMBHble) CBOWCTBA pacTBopoB. 3akoHbl Paynsa. Ocmoc, KonuvecTBeHHas
xapakTepucTtuka ocmoca. OTnmune npoueccoB anddysmm n ocMmoca.

35.CneactBus u3 3akoHa Paynsa. [oHwxkeHue TemnepaTypbl 3amep3aHus (Kpuctannusaumu) u
MoBbILLEHME TeMnepaTypbl KANeHus pas3baBrneHHbIX pacTBOPOB HEJNEKTPONMTOB MO CPAaBHEHUIO C YUCTbIM
pactBoputenem. OcMoc, KONMYECTBEHHAsA XapakTepucTnka ocmoca.

36.0KMCNNTENBHO-BOCCTAHOBUTENBHLIE CBOWCTBA 3fIEMEHTOB W WX COEOMHEHUM B 3aBUCMMOCTU OT
MonoXeHnss B nepuoamyeckon cucteme xumumdeckmx anemeHtoB [.. MeHpeneesa. CTeneHb OKUCNEHWUS.
Pacuét cteneHen okucneHuns. BaxHenwme okMCnmMTenm n BOCCTaHOBUTENMN.



37.0kmcnutenbHo-BoccTaHoBUTENbHbIE peakunn (OBP). OkBnMBaneHTbl OKUCIIMTENS M BOCCTAHOBUTENS.
Mogbop koadpdmumeHToB B ypaBHeHusix OBP (MeTogom anekTpoHHOro 6anaHca Ha npvMepe peakuuu
FeSO, + KMnO, + H,SO, = Fez(SO4)3 + K,SO, + MNSO, + Hzo)

38.XapakrepucTuka OKUCIMTENbHO-BOCCTAHOBUTENBHOIO npouecca. OKucneHve M BOCCTaHOBMEHWME,
OKUCNUTENb U BOCCTAHOBUTENb. VI3MEeHeHMe CTeneHn OKUCIEHWS 3NIEMEHTOB M Noadop koadUUNEHTOB Mpu
OKWCIEHMM N BOCCTaAHOBEHMM (Ha npumepe peakumm: |, + HNOz; — HIO; + NO + H,0).

39.[latb onpegeneHve anekTpogHoro mnoTeHuwana. [loyemy ero HasbiBalT ele HopmanbHbIM
3ANEeKTPOAHbIM noTeHumanom? Kak oH MmoxeT ObiTb u3MepeH? 3anvcatb ypaBHEHUE 3NEKTPOLHOro noTeHumnana
HepHcTa Ang XMMu4eckn akTMBHbIX MeTanmnoB. MosCHUTb BCE 3HaYEHNs.

40.3nekTpoaHble NoTeHuuanbl. ONnekTpod. AGCOMIOTHBIN U OTHOCUMTENbHBIN 3NEKTPOAHBLIN NOoTeHuman.
BooopogHasa Lwkana OTHOCUTENbHbLIX 3MNEKTPOAHbIX MOTeHumanoB. ®PakTopbl, BAUSKOLWME HA BENUYMHY
OTHOCMUTENbBHOrO 3NEKTPOAHOro noTeHumana (ypasHeHme HepHcra).

41.410 npeacrtaBnseT cobon cTaHOapTHLIN BOAOPOAHbIV anekTpoa? KakoBbl ero ycTponcTBo, MeXaHn3Mm
BO3HWKHOBEHWS U BENUYMHA 3apsaa, ANS Yero OH UCrnonb3yeTcs?

42.410 Takoe cTaHOapTHLIN 3MeKTPoaHbIA noTeHumnan? Kako metann obnagaet 6onblien XMMmUyYecKkom
aKTUBHOCTbIO — aftOMUHUI UKW LUMHK, €Ci CTaHAapTHbIN 3NeKTPOoAHbIN NoTeHumnan nepsoro n3 Hux — 1,36 B, a
BTOporo — 0,76 B? Kakor 13 metannoB OyaeT BbITECHATb APYroln mMeTann us ero coegmHeHnn? OB6ocHoBaTb
OTBET.

43.Pag crtaHgapTHbix noTeHumanoB. BopopogHbin anektpod. CocTaBbTe CXeMy ranbBaHW4ECKOro
anemMeHTa B KOTOPOM CBUHEL, ABRsieTcsa: a) kaTtogom; 6) aHogom. PaccuuTanmte 3.4.C. 3TUX ranbBaHU4ECKMX
anemeHToB, ecnin E° Pb”*/Pb° = -0,13 B

44 Kakon M3 meTannoB — Medb Unu pTyTb OyAeT BbITECHATb APYron MeTann u3 ero coeavHeHun, ecnum
CTaHOapTHbIV ANEeKTpoaHbIN noteHuman mean +0,34 B, a ptytn +0,79 B? OBocHoBaTb OTBET.

45.006bsACcHNTL, Kak paboTaeT ranbBaHMYeckun anemeHT [daHuansa-Akobu. Nodemy npu ero pabote
NMPOUCXOAMNT MOCTOSHHbIV NEPEHOC 3MEKTPOHOB BO BHELLUHEN LiEnun?

46.Cu - Al ranbBaHUYecKM anemMeHT. AHOO W KaToh, aHOAHbIA U KaTOAHbIA Mpouecchl. YpaBHeHWE
3NEKTPOXMMMYECKOIO Mpouecca B ranbBaHudeckoMm anemeHte. 30C wun ee onpegeneHne. 3anucb
rarbBaHU4YECKOro areMeHTa.

47.TanbBaHN4YeCKNn 3nemMeHT. AHO4 M KaTod, aHoAHbIA M KaTogHbIM Npouecchl. YpaBHEHME
3MNEKTPOXMMMYECKOro npouecca B ranbBaHuyeckoro anemeHta. 3C wn ee onpegeneHne. 3anucb
ranbBaHU4YECKOro aMeMeHTa.

48.anbBaHWyecKkne anemeHTbl. Psaa cTaHOapTHLIX 3AEKTPOAHbIX MoTeHuuanoB. Hanucate ypaBHeHUs
npoLleccoB, NPOTEKAKLINX Ha KaTode M aHode, Npu CKpyyMBaHUM MEAHOro M antOMWHUEBOTO NPOBOAOB.
Paccuntats I[C. (E° AP/AI° = -1,66B, E° Cu**/Cu® = +0,34B).

49.K kakoMy TUNy OTHOCUTCS ranibBaHUYECKUIN SNEMEHT U3 ABYX CepebpsiHbIX SNEKTPOAO0B, NOrPY>KEHHbIX
cootBeTtctBeHHo B 0,01 M u 0,1 M pacTtBopbl HuUTpaTa cepebpa? 3a cuyeT Kakoro npouecca B HEM
BblpabaTbiBaeTCsl aneKkTpuyeckuin TOkK? Kako u3 3nekTpodoB 3apshkeH MOMOXWUTENbHO, a Kakon —
oTpuuatensHo? OT yero 3asucut ero JC?

50.CBuHLOBas akkymynaTtopHasi 6aTapes. XMMuyeckMe npoLecchl, NpoTeKallmne Ha anekTpogax npwu
paspsiake u 3apsiake CBUHLLOBOrO akkyMynsitopa.

51.Koppo3uss meTannoB. XvMuMYecKkass u 3SreKTpOXMMUYeckass Kopposvs. Bugbl 3nekTpoxXmMmMmnyeckon
Koppo3uu. ®akTopbl, BNUSKOLWNE HA MHTEHCMBHOCTb KOPPO3UN.

52.Buabl koppo3un. HanucaTb anekTpoaHble MPOoLEecChl, MpoTeKalwLlwme Mpu KOpPpo3nn TEXHUYECKOro
Xenesa B BO3AYLUHO-BMNAXHOW M KNCITON cpefax.

53.Koppo3usa metannos. MeToapl 3almTbl METaNMoB OT KOPpo3uun. HanucaTte npouecckl, npoucxoasiime
npy KOPPO3nK B BO3AYLLHO-BINAXXHOW Cpede CKPYYEHHbIX BMECTE MELHOIo 1 antoMUHUEBOIO NPOBOAA.

54.0cHOBHble BUObl KOPPO3MU. JEKTpPOXMMMUYEecKasl Koppo3usi MeTannoB. HanucaTe npouecchl,
NpouCXogsLLMe Npu KOpPOo3umM cniiaBa CBMHLA U MeOW B KACMON U BO3AYLLHO-BMAXHOW cpeaax.

55.Koppo3us MeTtannos. lNpoTekTopHas 3awmTa. Hanucatbe ypaBHEHMSI NPOLLECCOB, MPOTEKaLWMX Npu
NPOTEKTOPHON 3aLUTE MarHMEM CTarnbHOro TpybonpoBoda B BO34YLUHO-BMaXHOW cpefe.

56. Koppoausi metannos. [poTekTopHas 3awmTta. Hanuwwute npouecchl, NpoTekalwmne npu Kopposum
NY)XEHOTO Xernesa B KACMNON U BO3QYLWHO-HENTpanbHOM cpeae.

57.KatogHble n aHogHble NOKpbITUA. KOppo3ns XpOMUPOBAHHOIO Xernesa Mnpu HapyLeHUW LIeNOCTHOCTHU
MOKPbITUS.

58.3awmTa MmeTannoB OoT KOppo3uun. PasnnyHblie Buabl NOKPbITUIA. KOppo3ns HUKENMPOBAHHOIO xenes3a B
BO3YLUHO-BNaXXHOMW cpeae.

59.MeToabl onpefeneHna XMMM4ecKkoro coctasa BewecTs. KayeCTBEeHHbI 1 KONMYECTBEHHbIM aHanua.

60.MeTogbl onpefeneHMss XMMWYECKOro cocTaBa BewlecTB. KonunyecTBeHHbI aHanu3. MeToabl
KOMNMMYECTBEHHOroO aHanuaa (XuMmmnyeckue, pusnko-xumMmmyeckne, pusndeckume).

61.JlabopaTopHoe obopyaoBaHue, UCNONb3yeMoe Npu Ka4eCTBEHHOM aHannse BeLlecTB.

62.0cHOBblI TUTpUMeTpudeckoro adHanusa. Knaccudukauusas MeTOAOB MO  XapakTepy XMMUYECKOoWm
peakuumu, no cnocoby TUTpoBaHus. Pacyétel B 06bEMHOM aHanmse.



63.TpeboBaHusa K peakuusiM, NpUMeHsieMbiM B OOBLEMHOM aHanuie. Paboume pactBopbl. Crnocobbl
NpUroToBNEHUs paboymx pacTBOPOB (PacTBOpPbI C MPUIrOTOBMEHHBIM TUTPOM, C YCTAHOBMEHHLIM TUTPOM).

64.MeTo4 KMCMOTHO-OCHOBHOIO TWUTPOBaHMS (HEWTpanusaumu) - auuauMeTpusi 1 ankanvMmeTpus.
PaGouune pacTBopbl, CTaHAAPTHbIE BELLECTBa.

65.Kakune conun obycnoBnmnBatoT XXECTKOCTb NpUpoaHoON Boabl? Kakyto XXECTKOCTb Ha3biBaKOT NOCTOSIHHOMN,

BPEMEHHON? HanucaTb ypaBHEHWS peakuuil, C MOMOLLbI KOTOPbIX MOXHO YCTpaHUTb KapOOHaTHY W
HekapOOHaTHYIO XXECTKOCTb.

®DoHA 3K3aMeHaLMOHHbIX GuneToB
NMPUMEP 3K3AMEHALIMOHHOIO BUNETA

denepanbHoe rocygapcTBeHHOe GrogXeTHOe obpa3oBaTefnibHOe yypexaeHue
Bbicllero o6pasoBaHus
OmMCcKui rocyaapcTBeHHbIN arpapHbin yHuBepcuteTt um. MN.A. CtonbinuHa
Kadeppa MaTemaTnyeckmx u eCTeCTBEHHOHay4HbIX AUCLUNIINH

3K3AMEHALIMOHHbLIVW BUNET
no AUCUUNINHE « XUMUS»

(HanpaeneHne nogrotosku - 20.03.02 MprnpogoobycTponcTeo M BOAOMNONb30BaHME)

1. KBaHTOBble 4ucna. MarHWTHOe KBaHTOBOE YMCMO, KOMWYECTBO aTOMHbIX opbuTanen B
aHepreTnyeckom nogyposHe. CrnH 3MeKTpoHa (Ha NpMMepe SMEeKTPOHOB BHELLHErO YPOBHSI aTOMa KPEMHUST).

2. OkncnutenbHO-BOCCTaHoBUTENbHbIE peakunn (OBP). SkBnBaneHTbl okMCnMTeNs U BOCCTAHOBUTENS.

Mon6op koadduumeHToB B ypaBHeHusx OBP (MeTodoM anekTpoHHOro GanaHca Ha npumepe peakuuu
FeSO, + KMnO, + H,SO,4 = Fey(S04)3 + K;SO4 + MNSO4 + H,0).

3. Bo cKomnbKO pa3s yBenuuUTCH CKOPOCTb peakumn npu NoBblEHUN TeMnepaTypbl C 20°C po 100°C,
ecrnun TeMnepaTypHbIi KO3UUNEHT paBeH 2,27

3aBegytoLwmn kadeapon

YmeepxdeH Ha 3acedaHuu kaghedpbl Mamemamuyeckux U ecmecmeeHHOHayYHbIX QUCUUNITUH
, npomokos Ne

(Rata)

NNAHOBAA NPOLEAYPA
npoBeAeHns 3K3ameHa

OcHoBHbIE ycnoBuAa gonycka CtyaeHTa K 3K3aMeHy:

CTyOoeHT BbIMOMHMN BCe BuAbl y4eGHOM paboTbl (BKMOYasi caMOCTOSITENMbHYIO) U oTyMTancs o6 ux
BbIMOSIHEHWMW B CPOKM, YCTaHOBMEHHbIE rpachukoM y4eGHOro npoLiecca no AUCLUMNIIMHE.

Bonpochl anst noaArotoBkM k ak3ameHy (3k3aMeHauMOHHas nporpaMmma) BblAalTca CTYAEHTY 3apaHee (3a
Mecsil OO 3k3ameHa). B xoge moarotoBkM K 3K3ameHy criedyeT Mosib30oBaTbCs ydeOHMKamu, Matepvanamu
MEeKUMM, peKoMeHZaumsIMM Mo U3Y4YeHMI0 KOHKPETHbIX pasferioB Kypca, pecypcamu VIHTepHeT, MakcumarbHO
MCNonb30BaTb BO3MOXHOCTU NPeAak3aMeHaLMOHHbIX KOHCYNbTaLMWA.

I'Ipou,e,qypa 3K3aMeHa CKlnaablBaeTcda 13 cnenyrunx atanos:
1. BbinonHeHne CTYyAEHTOM NUCbMEHHOM pa60TbI No OCHOBHbIM pasfesiaMm Kypca C UCnosib3oBaHUEM
cnpaBO4YHOro Mmatepumana u MUKpoKalbKynaTopa (2 aKkagemMun4ecknx qaca).

2. TpoBepka paGoTbl NpenoaaBaTenemM, oObsABNeHNe NpeaBapUTENbHON OLLEHKU, NMPUHATUE pPeLLEeHUs o
cobecenoBaHuN.

3. MNMopaBeaeHue obLero nTora ak3ameHa, BbICTaBEHNE OLIEHKN B BEOOMOCTb U 3a4ETHYHO KHUXKKY.

HopmaTuBHas 6a3a npoBegeHusA
NPOMEXYTOYHOW aTTecTauum obyyaroLlmxcs no pesynbTatamMm U3yYyeHUsi AUCLMNIUHBI:

1) pencteytowee «lMonoxeHne O TEKyLWEM KOHTPONe YCNEeBaeMOCTW, MPOMEXYTOYHOM aTTecTauum
obyyamowmxca no nporpaMmam Bbicliero obpasoBaHus — nporpammamM 6akanaBpuarta, nporpammam
cneuuanuTeTa, nporpaMmmamM mMarucTpartypbl U cpegHero npodeccroHanbsHoro obpasoeanuns B P60y BO




Omckun TAY»

OCHOBHbIe XapakKTepucTuku
I'IpOMe)KYTO‘-IHOﬁ aTTecTauumn 06yqarou.w|xc;| no uToram n3yv4yeHnd gUCUUNIIUHbI

Uenb yCTaHOBMNEHNe YPOBHS OOCTUXKEHUS KaxabiM 0Gyyarowmmes Lenen
NPOMeXyTOYHOWN aTTecTauum - 06y4yeHMs1 N0 AaHHOW AUCUMNNNHE
®dopma

P Ok3ameH

NPOMEXYTOYHOW aTTecTaLum -

1) noAroToBKa K 9K3aMeHY M caava ak3aMeHa OCYLLECTBMSETCS 3a
CYET y4yebHOro BpeMeHM (TPyaAOEMKOCTH), OTBEAEHHOIO Ha
MecTo 3K3ameHa 9K3aMEeHaLMOHHY0 Ceccuio Ans 0by4varoLwmnxcsl, CPOKU KOTOPOW
B rpadmke y4yeGHOro npouecca: yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) paTta npoBefeHust 3k3aMeHa onpegensetca rpadukom coaum
9K3aMEHOB, YTBEPXXAAeMbIM MPUKA30oM pekTopa

Popma 3K3ameHa - lucbMeHHbIU

Bpems npoBeaeHUsi 3K3aMeHa Bpems n mecTo npoBeaeHusi akzameHa onpegenseTca rpadmkomM
CAa4YM 3K3aMEHOB, YTBEPXAAEMbIM AeKaHOM dhakynbTeTa

LUKAJTIA U KPUTEPUM OLLEHKU
OTBETOB Ha BONPOChLI 3K3aMeHa

Pe3yJ'IbTaTbI 9K3aMeHa onpenendarT OueHKaMU «OTITMHHO», «XOpowo», «yaoBleTBOPUTENTBHOY,
«HEeYyOOoBINEeTBOPUTESIbHO» U 00BbABNSAOT B OEHb 3K3aMeHa.

OcCHOBHble KpUTepmn oueHKn 3HaHWI Ha 3K3aMeHe cnepywowmne:

OueHKy «omnu4yHo» BbICTaBMAIOT 0byyatoemycs, rnyboko n NPOYHO OCBOMBLLUEMY TEOPETUYECKUNA
W npakTnyeckun marepvan gucumnnmHbl. OTBET OmkeH ObiTb MOrMyHbIM, rpaMoTHbIM. Oby4vatoliemycs
HeobxoOMMO  MokKa3aTb 3HaHWE He TONbKO OCHOBHOrO, HO W AOMOSMHUTENbHOro Martepuana, ObICTpo
OpUEeHTUPOBAaTbLCH, OTBEYasi Ha AONONHUTENbHbIE Bonpockl. Obyvatolwmiicsa gomkeH cBobogHO cnpaBnsTbCs
C NOCTaBMNEeHHbIMN 3aa4amu, NPaBUITbHO 06OCHOBLIBATL NMPUHATBIE PELLEHNS.

OueHKy «xopowo» 3acnyxuBaeT obyvaloluniics, TBEPAO 3HALWMA MPOrpamMMHbIN  MaTepuan
OMCLMNNWHBI, TPAaMOTHO W MO CyLWecTBy u3narawowui ero. He cnedyeTr ponyckaTe CyLLECTBEHHbIX
HETOYHOCTEN NPU OTBETax Ha BOMPOCHI, HEOGXOAMMO MPaBUIIBLHO MPUMEHSTE TEOPETUYECKME MONOKEHUS
Mpyv peLleHnn NpakTUYeCKX 3afad, BnafeTb onpeaerieHHbIMY HaBblkaMy Y MPUEMaMM KX BbIMOIHEHNSI.

OueHky «ydosriemeopumesibHO» Morny4YaeT OOyYaloLWMNCs, KOTOPbIA KMMeeT 3HaHUS TOJIbKO
OCHOBHOIO MaTepuana, HoO He YCBOWIT ero AeTanu, UCMbITbIBAET 3aTPyAHEHNS MPU PeLLEHUN NPaKTUHECKUX
3aga4y. B oTBeTax Ha nocTaBreHHble BOMPOCHI CTYAEHTOM AOMyLieHbl HETOYHOCTW, AaHbl HELOCTATOYHO
npaBuibHble OPMYNMPOBKM, HapyLLEHA NOCNEAOBATENBHOCTL B U3MOXEHUN NPOrpaMMHOro Matepuana.

OueHka «HeydoeremeopumesibHo» rOBOPUT O TOM, YTO OOYyYalLMACA He 3HaeT 3HAYMTENbHOM
YacTu maTtepuana no AWUCUMNIIMHE, OOMNycKaeT CyLEeCTBEHHble OLWMWOKM B OTBETAX, HE MOXET pPeLuuTb
npakTu4eckne 3agadn unu peLlaeT ux ¢ 3aTpyaHEeHUAMU.

4. OUEHOYHbIE CPEACTBA
cchopMMPOBaAHHOCTU KOMMNETEHLMUN
4.1. OrK-2
CnocobeH npuHUMaThb ydacTe B Hay4YHO-UCCNeaoBaTENbCKOW AEATENbHOCTU HA OCHOBE

Mcnosib3oBaHNA eCTeCTBEHHOHAY4YHbIX U TEXHUYECKNX HaYK, y4eTa TpGGOBaHVIVI 3KONOrnM4yecKkom n
Npon3BOACTBEHHOM 6G&30NacHOCTH.

MO-1 PewaeT 3agauyv, CBSAA3aHHble C NpUPOAOO6YCTPOMCTBOM WM BOOOMONB30OBAHMEM Ha OCHOBE
NPMMEHEHUST 3HAHWIN B 06NAacTU eCTeCTBEHHOHAYYHbIX U TEXHUYECKMX HayK MpU COOMO4EHUN 3KOMNOrM4ecKomn
©e30nacHOCTU 1 kayecTBa padoT.

Twn 3agaHui: Bbl60p OAQHOro BapuaHTa npaBuUiiIbHOro oreBeTa U3 HeCKOJIbKUX HpeAHO)KeHHbIX/
Bbl60p HEeCKOJIbKUX NpaBUINIbHbIX BApMUaHTOB U3 NpeafoXeHHbIX BapnaHToOB OTBETOB

1. Kucnyto cpeny nmeeT BOAHbINA pacTBoOp...
kapOoHaTa HaTpusi
HUTpaTa Kkanus



noauaa Kkanus
Xnopwaa anoMUHUA

2. [okasaTb NpUCYTCTBUE B pacTBOpPe kapboHaT-MoHa MOXHO C MOMOLLBIO ...
WErnoumn

cepoBogopoaa

CUNBbHOW KUCINOTHI

nepmMaHraHarta kanusi

3. Mpwn yBenuyeHnn obLero gaBneHns B 2 pasa CKOPOCTb anemMeHTapHoun raszoon peakumm 2NO + Br, = 2NOBr
yBenuuuTCH B ... pas(a).

oo~ N

4. BblpaxeHue w (CaCly) = 5% o3Havaer, 4To ...
YKAXUTE HE MEHEE OBYX BAPUMAHTOB OTBETOB
5 r CaCl, pacteopeHo B 1 n1 H,O

5 r CaCl, pactBopeHo B 95 r H,O

5 r CaCl, cogepxutcsa B 100 r pacteopa

5 monb CaCl, cogepxutca B 100 r pacteopa

5. lMpopomknte npeanoxeHue: «4em Bbille KOHLEHTPALMS PaCTBOPEHHOIO BelLlecTBa B pacTBOpe, TEM ...»
YKAXKWUTE HE MEHEE [1BYX BAPMAHTOB OTBETA

HIKe Temneparypa K1neHus

BbiLLIE TEMNepaTypa KUNeHus

HWKe Temneparypa Kpuctannmsaumm

BbILLIE TEMMepaTypa KpucTannmsaumm

HeoJHO3Ha4yHee N3MeHseTCsa TeMnepaTypa KUNeHns 1 Kpuctannmsaumm

Twun 3apgaHui: yCTaHOBIIeHue HpaBManOﬁ nocrneaoBaTeNnibHOCTU B nNpeanoXeHHbIX BapuaHTax
oTBeToB / yCTaHOBJ1IeHMe COOTBETCTBUA MeXAy 3fieMeHTaMU B npeanoXeHHbIX BapnaHTax oTBeToB

1. PacnonoxwuTte npocTble BellecTBa B NOPSOKE YCUIEHUA MEeTaNIMYeCKUX CBOMNCTB
Be Mg Ca Sr Ba

2. Pacnonoxwte coeguHEHUs MO YBENUYEHUIO CTEMEHW OKUCIEHUSA MapraHLua
MnCl, MnO(OH) MnO, CaMnO4E KMnO,

3. YcTaHoBuTe COOTBETCTBME TEPMOAUHAMUYECKON DYHKLMN N XapaKTepUCTUKN npoLecca
YKAXKNTE COOTBETCTBUE OJ1A KAXKOOIO 3JIEMEHTA 3A0AHNA

SHTpONUS Mepy Heynopsigo4YeHHOCTN CUCTEMBI
9Heprusa 'm66ca BO3MOXXHOCTb CaMOMpPOM3BOJIbHOIO NMPOTEKAHUS peakumm
BHYTPEHHSISI SHEeprusi CYMMY KMHETUYECKOW SHEPrm BCEX COCTaBHbIX YacTel CUCTEMbI U

noTeHUnanbHOMW 3HEePrun nx B3aMmogemncTBns

BEJTMYNHY BHEPIrmn akTnBauumn peakumm

TEnnoBon addeKkT peakumm

4. YcTaHoBMTE COOTBETCTBME MEXOY pearvpyrLwumy BELLECTBAMM N COKPaLLEHHbLIM MOHHBIM YpaBHEHMEM UX
B3aMMOOENCTBUSA:
YKAXWTE COOTBETCTBUE AJIA KAXOOIO 3NEMEHTA 3AAAHUA

Ca+ HCl — Ca+2H" > Ca”™ +H,
CaCl, + Na,CO3 — Ca” + COz> — CaCO;
CaCO; + HNO; — CaCO; + 2H" — Ca** + H,0 + CO,
Ca(OH), + HCI — H"+ OH™ — H,0
COz* +2H" > H,0 + CO,
Ca+ 2ClI" > CaCl,




5. YcTaHOBUTE COOTBETCTBME MEXAY NapaMeTpoM U XapakTepoM ero n3aMeHeHus, Heo6xoaMmoro ans
CMeLLeHNA paBHOBECUSA B CTOPOHY yBenun4yeHus Bbixoaa npoaykra (NOCI) B peakumn 2NOy + Clyy S 2NOCI
) AH<0

YKAXWUTE COOTBETCTBUE OJ1A KAXKOOIO SNEMEHTA 3A0AHUA

TemMneparypa NOHU3NTb
daBJieHune NOBbICUTb
KaTtanni3aTtop HE MNoBJINAET
KOHUEHTpauuna xnopa NOBbICUTb
0OCTaBUTb 6€3 N3MEHEHUSI

Tun 3agaHui: OTKPbITOro TUNa (CaMoCToATE NbHbIA BBOA 06y4alolMMCA NpaBuUiIbHOIO oTBeTa B
BUAe TePMUHA, KpaTKoro onpepeneHus, uudgpoBoro sHavyeHus) / MpakTuko-opneHTUpoBaHHbIe 3aAaHus
(kenchbl)

1. OucnepcHas cuctema, CocTosLas u3 AByX B3aMMHO HEPACTBOPUMbIX UITM OFPaHNYEHHO PacTBOPUMbIX
YKUOKOCTEN, Ha3biBaeTCs ...

OTBET 3AMNNWUNTE CTPOYHbIMWN BYKBAMU B $OPME CYLWWECTBUTEJIbHOINO B UMEHUTENTbHOM
NAOEXE

2. Cmewanu 200 r 20%-Horo n 300 r 10%-Horo pacTBopoB rnioko3bl. MaccoBas 4oNs BellecTBa B MONyYEHHOM
pacTBope paBHa ... %
OTBET 3AMNWUTE LUENBIM YACJTIOM

3. KoadhdhmumeHT nepen Monekynomn BOCCTAaHOBUTENS B YPaBHEHUN peakLmm
KN02 + KMnO4 + H2804: KNO3 + MI’ISO4 + K2$O4 + Hzo paBeH ...
OTBET 3AMNWANTE LUENBIM YACJIOM

4. AHTUdpn3 «Tocon-A» (KMOKOCTb, MOHMXalOLWAaa TeMnepaTypy 3aMmep3aHus Boabl) coaepxut 37%
ATUMEHINNKONSA. 2 Kr TAaKOro pacTeopa cogepXart ... T 3TUINEHINMKONS
OTBET 3AMNWNTE LUENBIM YACJIOM

5. B pesynbTaTe peakuumn pasnoxeHus kapbuga kanbumsa sogon CacC, + 2H,0 — C,H, + Ca(OH), + 475 k[
obpasyeTcs ras aueTuneH, KOTOpbI NCMONb3yeTca NPy cBapke MeTanmnos. [pu pasnoxeHun 1 kr kapbuaa
Kanbuus BblaenuTcs . . . K[k Tenna.

OTBET 3AMNWWANTE LENBIM YACITOM

MAO-2 - OcyuwecTBrnsieT KOHTPOSb COBII0AEHNS NepcoHarnioM npaBum TPYO4OBOro pacnopsiaka,
TpeboBaHWIN OXpaHbl Tpyada, 9KOSIOrMYeCcKon, NPOMBILLIIEHHOW 1 NoXXapHoW 6e30nacHOCTY.

Twun 3agaHun: Bbl60p OAQHONro BapuaHTa NpaBUJIbHOIro oTBeTa U3 HECKOJIbKUX NMpeanoXeHHbIX /
Bbl60p HEeCKOJIbKMX NpaBUJIbHbIX BapUuaHTOB U3 NpeanoXeHHbIX BapuaHTOB OTBETOB

1. MaTtematuyeckoe BbipaxeHue Ans CKOPOCTU XMMUYECKOWN peakLmun, uayluien B oaHy ctaguio no cxeme A(TB)
+ 2B(r) — C(r), onucbiBaeTcs ypaBHEHNEM:

U= k[A][ZBz]

U= k[A]LB]

u = K[B]

u = k[A][2BT

2. PactBopuMOCTb TBEPAbIX BELIECTB 3aBUCKUT OT ...
TemnepaTypbl

JaBneHus

o6bEMa pacTBopuUTens
KOHLEHTpaLuMm BellecTea

3. N3 250 r 6% pacteopa NaCl gocyxa Beinapunu Bcto Bogy. Macca octaBLuericst Conm coctaBuna r.
6

12

15

41,7



4. C BOAOW B3aMMOOENCTBYIOT ... OKCUabI

BbIBEPUTE HE MEHEE IBYX BAPVMAHTOB OTBETOB
OCHOBHbIe

KMCNOTHbIE

6e3pasnunyHbie

amdoTepHble

5. B BoAHOM pacTsope C BbiferneHneM rasoobpasHoro NpoaykTa NpoTekaeT peakums
BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB

Xropua anioMUHKA + rMAPOKCUA Kanus

HUTPAT HaTpusa + cynbdUT Kanus

cynbdua Kanusa + consHas KucnoTa

XMopua aMMOHMS + TMAPOKCHA HaTpus

consHas KucrnoTa + BoAHbI pacTBop aMMuaka

cynbat HaTpus + cepHas KucnoTa

kapGoHaT KanbLusa + a3oTHas KMcrnoTa

Twn 3agaHun: yCTaHOBJIeHMe npananoﬁ nocrnegoBaTesibHOCTU B NpeafoXeHHbIX BapuaHTax
oTBeToB / yCTaHOBJIeHMe COOTBETCTBUA MeXAy AfneMeHTaMn B npeanoXeHHbIX BapunaHTax oTBeToB

1. YcraHoBuTe nocnenoBaTenbHOCTb YCUIEHUS KUCMOTHLIX CBOMCTB BeLLEeCTB
H,O

H,S

H,SO4

H,SO4

2. YcTaHoBuTe nocrefoBaTenbHOCTbL 4ENCTBUA MPU NPUTOTOBIIEHUN pacTBoOpa
BbIYUCITUTb HEOOXOANMbIE MACChl CONK 1 BOAbI

B3BECUTb Ha BECaXx COflb U BbICbINaTb €€ B KOOy

0TMepuTb HeobxoanmbI 06BEM BOAbI

BMUTb OTMEPEHHbI 0OBEM BOAbI B KONDY C COMbiO

nepemeLLaTb COOepPXNMOE KOMNObl CTEKMAHHOM Nanoykon 40 MNOSIHOrO PacTBOPEHUS COMNU

3. YcTaHoBuUTe COOTBETCTBUE MexXay (PopMynon conu u TMNoOM ruaposisa 3Ton conu:
YKAXUTE COOTBETCTBUE ONA KAXXOOIO 3JIEMEHTA 3AOAHNA

(NH,).CO4 Nno KaTUOHY M MO aHUOHY
NH,CI no KaTUOHY
Na,CO; Nno aHMOHY
NaNO, Nno aHWOHY
rmgponuay He nogpepraeTcs

4. YcTaHOBUTE COOTBETCTBME MEXAY CXeMOW XUMWUYECKOW peakuun U CBOMCTBOM 3fieMeHTa cepa, KoTopoe
OTOT JJIEMEHT NpPoABIAET B 3TON peakuun:

5H,S0, +2P — 2H3;PO, + 550, +2H,0 TONbKO OKUCIIUTESb

H,SO, + Zn — ZnSO, + H, HEe MNpoSABMSAET  OKUCIUTENbHO-BOCCTAHOBUTESbHbIX
CBOWCTB

H,S + NaOH — NaHS + H,O HEe MposIBNSAET  OKUCNUTENbHO-BOCCTAaHOBUTENbHbBIX
CBOWCTB

S + 2H,S0O, — 35S0, + 2H,0 N OKUCIINTESb, U BOCCTAHOBUTENb
TONbKO BOCCTAaHOBUTESb

5. YctaHoBuWTE COOTBETCTBUE MexXxay Ha3saHnemMm XMMMYeCKoro npogykra u crnocobom ero noJstyd4eHus:

KEPOCHH neperoHka HedTu

XIOPOMPEHOBBIN Kay4yk nonvMepusauns

pe3vHa BYNKaHM3aums
nonvKoHaeHcaums

Twn 3agaHWi: OTKPLITOro TMNa (CaMoCTOATENbHbIN BBOA 00y4YalOLWMMCA NPaBUNbLHOIO oTBeTa B
BUAe TePMUHA, KpaTKoro onpeaeneHus, umdgpoBoro 3HauyeHus) / MpakTMKO-opueHTUpoBaHHbIe 3aAaHus
(kenchbl)




1. B 300 r mopckon BoAbl cogepxntcsa 9 r pacTBOpEHHbIX conen. MaccoBas gons conen B 3TOM obpasue
MOpPCKOM BOAbI paBHa ...%
OTBET 3AMNWANTE UENBIM YACJIOM

2. OCHOBHOWM MPUYUHOM NApPHMKOBOrO 3ddeKTa CUYNTAOT HAKOMIIEHUE YIMEKUCNoro rasa B atmocdepe. lMNpu
cxkuradum 500 r nonuatuneHa (310 cooTBeTcTBYET 500 LWIT. MCNONBb30BaHHbLIX NakeToB) B aTMocdepy nonagéeT
]| C02

OTBET 3AMAWUTE LUENBIM YACJITOM

3. Tlo TexHuke 6e30nacHOCTM 3anpeLLaeTcs BbINMMBATL B KaHANM3auuio oTXoabl XMMmnyeckon nabopatopum 6e3
npeaBapuTensHoOn HenTpanusaumm n pasbaeneHus. Macca NaOH, koTtopas notpebyeTcs ons HenTpanusaumu
oTtxopos, cogepxawux 50 r HCI paBHa ... T.

OTBET 3AMNWNTE YNCINOM, OKPYTTIEHVE OO OECATbLIX

4. Tlpn oxorax akkyMynsTOpHbIM 3M1EKTPONIUTOM (PACTBOPOM CEPHOM KUCMOTbI) NPUMEHSIIOT 2%-HbllA pacTBOp
nuTbeBo codpbl. Macca cogpbl 1 00bEM BOAbl, HEOOXoauMbIX Ans npurotoBnennsa 200 r gaHHOro pacTeopa
paBHbl . ..T W ... M.

OTBET 3AMUWUNTE YACITAMA B @OPMATE __ wn__ , OKPYTJTIEHME OO UENbIX

5. Okeumg yrnepoga (1), u3secTHbIN NOA Ha3BaHWEM «yrapHbI ra3dy, obpasyeTcs Npy HEMONTHOM CropaHun yrns
B Neyn 1 SBMSETCS ONacHbIM 3arpasHuTenem atmocdepbl U 04HOW U3 NPUYUH OTPaBIIEHUA YerloBeKa.
O6BbEM yrapHoro rasa, KOTopbIiv NOMY4YUTCA NPU HenonHom cropaHum 100 r yrns paBeH . .. n.

OTBET 3AMNWANTE YACINOM, OKPYTTIEHME OO OECATbLIX



