MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUS POCCUMICKON ®EQEPAILINU
®EJIEPAJIBHOE FTOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN AA€pHBIU YHUBepcUTET « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV SHePreTUKM -
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«HarnyoHasIbHbIN MccTIeoBaTeIbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HUSTY MU®U)
OT/EJEHHUE SIAEPHON ®U3UKU U TEXHOJIOT Ui
yTBep}KILGHO Ha 3aCC1aHUN

YMC UATD HUAY MUOU
[Tpotokoun ot 30.08.2024 Ne 1-8/2024

®OH/I OHEHOYHBIX CPEJICTB

o TMCIHMIIJIMHE

XUMUS

Ha38aHUe OUCYUNTUHDL
HJI1 CTYACHTOB HAIIPAaBJICHUA ITIOATOTOBKH

13.03.02 DneKkTposHepreTuka 1 JJIEKTPOTEXHUKA

KOO U HA36aHUe Hanpaeierus Nn0020MO6KU

oOpasoBaremnpHas IporpaMmma
DJIeKTposHepreTudeckre cucteMbl ADC

®dopma oOydeHus: OUHas

r. Oouunck 2024 r.



O0JacTh NpUMeHeHHus

®onn omeHouHbix cpeactB (POC) — sBisgeTcss 00sS3aTeNbHBIM TNPUIOKEHHEM K pabodeid
nporpaMMe JTUCIHHILIMHBI «XUMUS» U 00ECIIEYMBAET MPOBEPKY OCBOCHUS IIAHUPYEMBIX PE3YJIbTAaTOB
o0yueHHst (KOMITETCHIIMH U UX WHAUKATOPOB) MIOCPEACTBOM MEPONIPUATHIA TEKYIIEH U IIPOMEKYTOUHON
arrecTaluu 1o JUCHUIIJINHE.

Heau n 3a1a4u GoHIA OLIEHOYHBIX CPEICTB

[enbro @oHa OLIEHOYHBIX CPEJICTB SIBISETCS YCTAHOBJIEHUE COOTBETCTBUS YPOBHS MOJTOTOBKH
obOydJarontuxcst TpeOoBaHUAM (eepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaH apTa.

Jns goctrkeHus nocTaBiaeHHOU 1esid GOHI0M OLEHOYHBIX CPEJCTB M0 JUCLUIIIMHE « XUMUS
pelarTCs CAEAYIOINE 3aJa4u:

— KOHTPOJb W YIPABJIICHHE TPOIECCOM MPUOOPETeHHS OOYUYAIOMUMUCS 3HAHWHA, YMEHUU H
HAaBBIKOB, MPEYCMOTPEHHBIX B paMKax JaHHON AUCIUILIAHBL;

— KOHTPOJIb U OLICHKA CTETIEHH OCBOCHUSI KOMIIETEHIUH, MPEAyCMOTPEHHBIX B paMKax JaHHOM
JMCIUTIIMHEL,

— obecrneueHne COOTBETCTBHS PE3YJIbTATOB OOYYCHHS 3aaadaM Oymaymied mpodeccnoHaTbHOMI
JIEATEIIbHOCTH 4Y€pe3 COBEPIICHCTBOBAHUE TPAJAUIIMOHHBIX U BHEAPEHHE MHHOBALIMOHHBIX METOIO0B
0o0yudeHus B 00pa3oBaTeNIbHBIN MpoLleCcC B paMKaxX JaHHOW JUCLUILIUHBIL.



1. IEPEYEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHHUSA 110 JUCIUIIJIMHE,
COOTHECEHHBIX C INIAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMAA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

1.1 B pe3ynomame oceéoenusn OIl baxanaepuama odyuaromuiica 00nxcen 061a0emsy cie0yrouumu
e3ybmamamu 00yueHus no OUCYUnIUHe:

CCTCCTBCHHOHAYYHBIX IUCHUILIIWH,

Kon HaumenoBanue Kon n HaumeHoBaHue HHAUKATOPA
KOMIIeTeH U KOMIIeTeHIINHU JDOCTHIKeHUS KOMIIeTEeHIMH
VKE-1 Coocoben wucnoib3oBarh 3HaHus | 3-YKE-1  3Hare: OCHOBHBIE  3aKOHEBI

C€CTCCTBCHHOHAYYHBIX JUCHUILJINH, MCTOIbI

IMPUMCHATDb METOAbI | MATEMATHYCCKOT'O aHaJIi3a u
MAaTEMaTH4YICCKOI'O aHajJin3a " | MOACINPOBaHUA, TCOPECTUUYCCKOI'O )51
MOACIINPOBAHUA, TCOPETUUCCKOI'O U | SKCIIEPUMEHTATIBHOI'O UCCIIECAOBAHMUA
SKCIICPUMCHTAJIIBHOT'O

HCCIICOOBaHUA B IIOCTABJICHHBIX

3agadax

1.2. 9manwt popmuposanun komnemenyuii 6 npoyecce oceoenusn OIl bakanaepuama

KOMITOHEHTBI KOMITETEHITMH, Kak TpaBWiio, (OPMUPYIOTCS TPH HW3YYCHHH HECKOJIBKUX
TUCIUIUIMH, @ TakkKe B HEMaJIOM CTENeHW B Mpollecce MpoxokiaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITEeNIbHOU paboThl oOydaromierocsi. Beimonunenue u 3amuta BKP sBistores Bumom yueOHOM
JeSITeIbBHOCTH, KOTOPBIH 3aBepiiaeT mnpoiecc GOpMUPOBAHUS KOMITETEHITUH.

Oransl GopMHPOBAHUS KOMIIETSHIIUU B TIPOIIECCE OCBOCHUS JUCIIUILTAHBI:

- HAYaJIbHBII 3Tam — Ha 5TOM JTane (HOPMHUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIICTCHIIMH, OCBAaWBAIOTCS OCHOBHBIC KaTeropuu, (GopMUPYIOTCsS Oa3oBbie yMeHus. CTyaeHT
BOCTIPOM3BOANT TEPMHUHBI, ()aKThI, METO/bI, TIOHATHUS, TPUHIIUIIBI U TIPAaBUJIA; pelaeT yueOHbIe 3a1a9u
1o obpasiy;

- OCHOBHOWM J>Tan — 3HAHWSA, YMEHHS, HaBBIKH, oOecrneunBaromye (GpopmMupoBaHHE KOMIETCHIIUU,
3HAUUTEFHO BO3PACTalOT, HO €IIe HE JOCTUTAIOT MTOTOBBIX 3HadeHWd. Ha 3ToM srtame CTyaeHT
OCBaMBAaeT AHAIUTUYECKUE JEWUCTBUSA C MPEAMETHBIMH 3HAHUSMH T[0 JTUCIUIUIMHE, CIIOCOOeH
CaMOCTOSITENILHO peliaTh y4eOHbIE 3a7aui, BHOCS KOPPEKTHUBBI B aJITOPUTM JEHCTBHUH, OCYIIECTBIISSA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS M YMEHHS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOIIMIA dTalm — HA 3TOM JTalle CTYJICHT JOCTUTAaeT UTOTOBBIX TOKa3aTeliel 10 3asiBICHHON
KOMIIETEHIIMH, TO €CTh OCBAaUBAET BECh HEOOXOIUMBIN 00BEM 3HAHUH, OBIIAZICBACT BCEMH YMEHUSMU U
HaBbIKaMU B cepe 3asBiieHHOW KommereHnnd. OH CIoCOOCH HCIONB30BaTh ITH 3HAHUS, YMCHUS,
HABBIKU TPU PEIICHUH 33124 TOBBIIIEHHON CII0)KHOCTH U B HECTAaHAAPTHBIX YCIOBHUSX.

Oranel  GOPMHUPOBAHUS KOMIETCHIIMA B XOJI€ OCBOCHHUS JTUCIMIUIMHBI OTPAXKAIOTCS B
temaTudeckom miane (cm. PTIJT).

1.3. Ceasb Mexay (popMHPYEMBIMH KOMIETEHIIUAME # GOpMaMi KOHTPOJISI X OCBOEHHSI

Ne ni/m | Kontposmpyemble pa3nensl (TeMbl)|  HWHIMKATOP A0CTHAKEHUS HaumeHnoBanue
JUCIHUIIJINHDBbI KOMIIETCHIIUU OLICHOYHOI'0O CpeacTBa
TeKyei u
NMPOMEKYTOYHOM
aTTecTalu
Tekymas arrecramusi, I cemecTp
1. 1.0cHOBHBIE HOHITHS B XUMHUHA 3-VKE-1 Oyenounoe cpedcmeo Ne
2. XuMHu4eckasi KHHETHKa U 3.1 u 3.2— konmponvHas
XUMHUYECKOE PABHOBECHE paboma;




Oyenounoe cpeocmeo Ne 4
— 3auuma 1a6opamopHvIX
abom.

2. 3. PactBOpHI

3-VKE-1

Oyenounoe cpedcmeo
Ne3.3 — konmponvras
paboma,

Oyenounoe cpeocmso Ne 4
— 3auuma 1a60pamopHvIX

abom.

IIpome:kyTouHasi arTecTanus, 1 cemectp

3a4CT

3-VKE-1

|Oyenounoe cpedcmeo No2

Tekyuiasi arrectanus, 2 cEeMeCTp

3. 3. PactBopHI

TCPMOAUHAMUNKH

4. OCHOBBI XUMHUYECKOU

5. OCHOBBI 2JIEKTPOXUMUU

3-VKE-1

Oyenounoe cpedcmeo

Ne3.4, 3.5— koumponvuas

paboma,

Oyenounoe cpeocmeso Ne 4

— 3auuma 1ab6opamopHuIX
abom.

4, 6. CTpoeHue BemecTsa u

XUMHNYECKaA CBA3b

7. JlucniepcHble CUCTEMBI.
KomnonHeie pacTBOpHI.

3-VKE-1

Oyenounoe cpedcmeo

Ne3.6, 3.7 — koumponvhas

paboma,

Oyenounoe cpeocmeso Ne 4

— 3auuma 1abopamopHuLx
abom.

IIpoMe:kyTOUHAsI aTTECTAIUS, 2 CEMECTP

DK3aMeH

3-VKE-1

|Oyenounoe cpedcmso Ne 1




2. Onucanue nokasarteJieil U KpUTEpHeB OLEHNBAHUS KOMIIETEHIIUH HA Pa3JIMYHBIX ITANAaX UX (POPMUPOBAHUS, ONTUCAHNUE

IIKAJ OHCHUBAHHUA

KoHeuHbIMU pe3ynpTaTaMyd OCBOCHHS MPOTPAMMBbl TUCIMILIMHBI SBISIOTCS CPOPMUPOBAHHBIE KOTHUTHBHBIE NECKPUIITOPHI «3HATBHY», «YMETbHY,
«BIJIAJIETH», PACIIMCAHHBIE 10 OTAEJIBbHBIM KOMIETECHUUSAM, KOTOpbIe IpuBeAcHbI B I1.1.1. dopmupoBaHue 3TUX AECKPUNTOPOB MPOUCXOAUT B MpOLECCE
M3yUYeHHS TUCIHILIMHBI 10 3TalaM B paMKax pa3JIMyHOro BU/Ia yIeOHBIX 3aHATUH M CAMOCTOSATEIBHOM paboTHI.
Brigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMN Ha KaXKJIOM dTare: MOPOroBbId, MPOJABUHYTHIA U BHICOKUU.

CTAHJAPTHBIX CUTYyallUsX.

YpoBHHU Conep:xaresbHoOe OcHOBHBIE IPU3HAKH BbljIeJIEHNS] YPOBHS BPC, ECTS/IIaTudanibu
ONUCAHHUE YPOBHSA % asl KaJja JJjis
OCBOCHHU | OLICHKH
1 JK3aMeHa/3adera
Buicokuii TBopueckas IeSITENbHOCTD | Brurouaem Hudxcecmoswuil ypogeHts.
Bce suovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposamsvl Ha 8bICOKOM KOMIIETCHIIHSIME, CITOCOOCH MPUMECHHTD UX B A/
YpPOBHE 8 coomeemcmeuu ¢ HECTAHAAPTHBIX CUTyallUdX: IIOKA3bIBACT 90_ lOO Omﬂutmo /
yensamu u 3a0avamu YMEHHUE CaMOCTOSITEIbHO TPUHUMATD PEIICHHE,
OUCYUNIUHBL pemark npobiaemMy/3aady TEOPETUUECKOTO WK 3aumeno
MPUKJIIATHOTO XapaKTepa Ha OCHOBE U3yYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIA
Ilpooeunymeutii IIpuMeHeHne 3HaHUN U Bxnrouaem nusxcecmoswuu ypogens.
Bce 6uowi komnemenyuil yMeHUH B 00Jiee MTUPOKUX CTyIeHT MOXKET JJ0OKa3aTh BIaJICHUE B/
chopmuposanvi na KOHTEKCTaX y4eOHOU U KOMIETSHIIUSIMU: IEMOHCTPUPYET CIIOCOOHOCTH 85-89 Ouens xopouio/
NPOOBUHYIMOM YPOGHE 6 npo¢ecCuOHAIBHON cobupath, CHCTEMaTU3UPOBATh, AHATTU3UPOBATH Zaumeno
coomeemcmeuu ¢ yeaamu u JeSITeIbHOCTH, HEXeIH 10 ¥ TPAaMOTHO HCTIOIb30BaTh HH()OPMALIHIO U3
3a0auamu OUCYUNTUHBL oOpasiry, OoJbIIeH noei CaMOCTOSITENIbHO HalJIEHHBIX TEOPETUUECKUX C/
CaMOCTOATEILHOCTH U HUCTOYHUKOB M HJUTFOCTPUPOBATH UMHU
WHUIIMATHBBI TEOpPETUYECKHE MOJIOKEHNS WK 00OCHOBBIBATh 75-84 Xopowo/
MPaKTUKY NPUMEHECHUS. 3aumeno
ITopozosutii PenponykrusHas CryneHT 1eMOHCTPUPYET BIIaJCHHE 65-74 D/Yoosremeopumen
Bce 6uovr komnemenyuii JesITeIbHOCTD KOMIIETSHIIMSIMH B CTAaHIAPTHBIX CUTYAIIHIX: bHO/ 3aumeno
CQOOPMUPOBAHBL HA NOPO20BOM H3jaracTt B Ipcaciiax 3aaad Kypca TCOPETHUICCKHU
bopap yposHne Y Y TIPAKTHUUYECKU KOHTPOIUPYEMBI MaTepHall. 60-64 E/llocpeocmeenno
/3aumeno
Huboice nopozosozo OTCyTCTBHE MPU3HAKOB MOPOTOBOTO YPOBHS: KOMIIETEHIIMN HE COPMUPOBAHBI. 0-59 Heyooenemeopumen
CTyIeHT He B COCTOSIHHH TTPOJICMOHCTPHPOBATH 00JIaJaHie KOMITETCHITUSIMH B bHO/ 3aumeno




OneHuBaHue pe3yabTaTOB O0yUEHUS CTYICHTOB IO AUCIHUILTNHE OCYIIECTBISETCS M0 PETJIaMEHTY
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTallUu.
Kputepuu onieHMBaHUs KOMIETEHUIWNA HA KaXJIOM dTale U3YYCHHUS NUCLMIUIMHBI I KaXKI0TO
BHJIa OIICHOYHOTO cpencTBa M npuBojsaTcs B m. 4 ®OC. HroroBelli ypoBeHb CHOPMHUPOBAHHOCTH
KOMITETEHITMH TIPH U3YYCHUU JUCIUIUIHHEI ONpeesieTcs mo tadnuie. [Ipu 3Tom cienyer moHUMATh,
YTO TpaHHIla MEXKIY YPOBHAMHU JJI1 KOHKPETHBIX Pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrpaMMbl
MOXET CMEIIAThCSI.

Yposenw Texkywiuit Konmpo.Jio Ipomesicymounasn
chopmuposannocmu ammecmauus
KoMnemeHyuu
6bICOKUIL 8bICOKUIL
6bICOKUIL npPoOBUHYMbLIL 6bICOKU
6bICOKUIL npPOOBUHYMbLIL
nopo2oeulil 6bICOKUIL
6blCOKUIL noOpo206ulil
npoOsUHYmM bl npPoOBUHYmM bl npPoOBUHYMbLIL
npPoOBUHYMbLIL nOpo206ulil
nopozoewlil npPooBUHYmMbLIL
nopozoeulil nopo2oeulil nopo2oeulil
HUICE NOPO208020 nopozoewlil HUJICe NOPO208020
HUJICe NOPO208020 -

3. Mertoanueckue MaTepuaJibl, ONpeae/siiOlIie MNpPoueAyPbl OLEHUBAHUSA 3HAHUI, YMEHMH,
HABBIKOB M (MJHM) ONBITA [JAeATeIbHOCTH, XapaKTepu3ywIMX 3Tanbl (POpMHPOBAHUA
KOMIIeTeH MK

- WtoroBas arTectaiys Mo JUCHUIUIMHE SBISETCS UHTETpabHBIM MOKa3aTeIeM KauecTBa
TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUM U HaBBIKOB 00YYarOIIMXCs 110 TUCHUIUIMHE U CKJIAIbIBAETCS U3
OLICHOK, IIOJTyYEHHBIX B X0/1€ TEKYILEH U MPOMEKYTOUYHOU aTTECTALIUH.

- Texymas arrecranus B ceMecTpe MPOBOIAUTCS C LENbI0 00eCleYeHus] CBOEBPEMEHHOM
00paTHOM CBSI3U, I KOPPEKIIMH 00yUeHHsI, aKTUBU3AI[MH CAaMOCTOSATEIbHOW pabOThl 00yUYaroIuXCsl.

- [IpomexyTouHasi aTrTrecTanus IpeaHa3HaueHa JUIsi OOBEKTUBHOIO MOJTBEPXKIEHUS U
OLIEHUBAHMsI JJOCTUTHYTHIX Pe3yJIbTaToOB 00YUEHHUs MOCIE 3aBEPILIECHUS U3YUEeHUS AUCIUILTUHBI.

- Texyias aTrecranus oCcyIlecTBIsSETCS /IBa pa3a B CEMeCTp:

- koHTposibHast Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3J€KTPOHHYIO BEIOMOCTh HE
no3aHee 8 HeAenu yueOHOTo ceMecTpa. BkitouaeT B ceOst OLIEHKY MEPONPUITHI TEKYILEro KOHTPOJIS
ayJIMTOPHOM U CAMOCTOSITEIIBHOM pabOTHI 00yUaroIIerocs Mo pa3enam/TeMaM y9eOHON AUCITUTUTHHBI C
1 mo 8 Hexento yueOHOTO ceMecTpa.

- koHTposibHast Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3J€KTPOHHYIO BEIOMOCTH HE
no3aHee 16 Henenu ydyeOHOro cemectpa. BkitouaeT B ce0st OLIEHKY MEPONPUSATUI TEKYILEro KOHTPOJIS
ayJAMTOPHOM U CaMOCTOSITETILHOM paboThl 00yJaroIIerocs mo pasaenaM/TeMaM yueOHoM TUCIUIUTMHBI C
9 mo 16 Henemo yuebHOTo cemecTpa.

— Uckmouenue: Tekymias arrectanus B 8§ cemecTpe 0O0ydeHMs] MO 00pa30BaTeIbHBIM
mporpaMMaM 0OakajiaBpuaTa, B KOTOpPOM €IWHCTBeHHass KOoHTposibHas Touka Ne 1 (KT Ne 1) —
BBICTABJISIETCS B 3JIEKTPOHHYIO BEZIOMOCTh He Mo3/1Hee 6 Helenu yueOHoro ceMectpa. Bkitouaer B ce0st
OLIEHKY MEPONPUATHI TEKYIIEro KOHTPOJIS ayJUTOPHOM U CaMOCTOSTENbHON paboThl 00yYaroIerocs
0 pasjenaM/TeMaM yueOHON TUCIUIUIMHEI ¢ | 1o 6 Heneno y4eOHOro cemMecTpa.



- Pe3ynbrathl Tekymieil 1 MpOMeXyTOUHOM aTTecTallly MOABOJATCS IO IIKajie 0auIbHO-

PEUTHHIOBOM CUCTEMBI.

Jran peMTHHrOBOM cucTeMbl / Heneas Baaa
OueHo4yHoOE CpeacTBO My MaKxcyn™
Cemectp 1

Tekyiasi aTTecTanus 1-16 36 60
KoutposbHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.1 8 9 15
Oyenounoe cpeocmeso Ne 4 1-8 9 15
KonTposbHasi Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.2 16 5 8
Oyenounoe cpeocmeo Ne 3.3 16 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyTouHas aTTecTanus - 24 40
3auer -

Oyenounoe cpeocmeo Ne 2 - 24 40
HUTOI'O no gucouijinHe 60 100

Cemectp 2

Texkymas arrecrauus 1-16 36 60
KonrpoabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.4 8 5) 8
Oyenounoe cpeocmeo Ne 3.5 8 4 7
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KonTpoJsbHasi Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.6 15 5) 8
Oyenounoe cpeocmeo Ne 3.7 15 4 7
Oyenounoe cpedcmeo Ne 4 9-16 9 15
IIpomexyTouHas aTTeCTALMSA - 24 40
OK3aMeH -

Oyenounoe cpeocmeso Ne 1 - 24 40
HNUTOI'O no aucuunjinHe 60 100

* - MuHHUMaNbHOE KOJUYECTBO OAJIJIOB 32 OLIEHOYHOE CPEJICTBO — ATO KOJUYECTBO OAIIJIOB, HAOpaHHOE
B TPOTUBHOM Ciyd4ae
O6yanOHIHI>'IC$I JOJDKCH JIMKBUIUPOBATDH MOSABHUBHIYIOCA aKaACMHUYCCKYIO 3aJ0JIDKCHHOCTD I1O TCKYHIGI\/’I
WJIM IPOMEKYTOUYHOM aTTecTaliuiu. MUHUMaIbHOE KOJIMYECTBO OAJIJIOB 32 TEKYIIYIO aTTECTAIHIO, B T.4.
OTJICIBHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTECTAIMIO cocTaBisieT 60% ot
COOTBETCTBYIOIINX MaKCUMAIIbHBIX 0allJIOB.

oOyuatorumcs,

IIpu KOTOpPOM OHOCHOYHOC CpCACTBO 3aCUUTBLIBACTCH,

4. TunoBble KOHTPOJIbHbIE 32JaHUs WJIH WHbIE MAaTEPHAJIbI, HEOOXOAUMbIE 1JIsl OLEHKH 3HAHUIA,

YMEHHUil, HABbIKOB




4.1 TunoBbie BONPOCHI U OMJIETHI K IK3aMEHY:
a) Oyenounoe cpedcmeo Nel

MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUSA POCCUNICKON ®EJJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BBICUIETO OBPA30OBAHUA

«HaumoHanpHBIH UCCIENOBATENbCKUNA AACPHBIU YHUBepcUuTeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HePreTuKN -

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHayIbHBIV McciIeoBaTe IbCKI sAepHbI yHuBepcuTeT « MUDV»

(MATD HUAY MUDN)
Hampasnenune 13.03.02 DnexTporHepreTuKa 1 3J1eKTPOTEXHUKA
HOJrOTOBKH
o6pazoBaTeibHast OnekrposHepreruyeckre cucteMsl ADC
nporpamma
JucnumnimHa Xumust
BOITPOCHI K DK3AMEHY
1. CoctaB aroma. DileMEHTapHbIE YaCTHUIbl. XapaKTEpPUCTHKA JIEKTPOHA, MPOTOHA, HEUTPOHA.

Xumuueckuit 3meMenT. M3oronsl. MoHbl. OCHOBBI aTOMHO-MOJIEKYJIIPHOTO y4yeHus. Macca aToMOB.
ATtomHas equHuLa Macchl. [IoHsTHE KOJIMUYECTBA BEILIECTBA, MOJIb.

2. Crpoenue aroma. SlnepHas Mozenb atToMa. KBaHTOBO-MEXaHNYECKOE ONTUCAHUE CTPOCHUS aTOMa.
KoprmyckynspHo-BoHOBOH tyanu3m. OpOuTais.

3. DJekTpoHHOE cTpocHKE aTomMa. KBanToBbIie urcia N, |, mi, Ms. 3HaueHne 1 GU3NIECKHIA CMBICIT.
DNEeKTPOHHBIN CJI0H (YpOBEHB). DIEKTPOHHBIE [TOlyPOBHHU.

4. OnexrtponHas (opmyna. IlpaBuna 3amonHeHust 371eKTpOHHBIX opOutaneit. [Tpunmun Ilaymm.
IIpaBuino I'ynna. Ilepsoe u BTOpoe npasuiia KinedkoBckoro.

o. DNEKTPOHHOE CTPOEHHUE ATOMOB M IIEPUOINYECKOE U3MEHEHUE CBOMCTB XUMUYECKUX 3JIEMEHTOB.

[Mepuonmueckast cucrema .M. MennmeneeBa. S-, p-, d- u f- drmeMeHTBI, UX PpACIOJIOXKCHHE B
IIEPUOTUYECKON CHCTEME.

6. ITonnMaHne NEPUOAMYECKOTO 3aKOHA C MO3ULUI COBPEMEHHBIX NPEACTABIECHUN O CTPOCHHUH
aToMa. BaKOHOMepHOCTI/I M3MEHEHHS MeETaNIMYeCKUX M HEMETAUIMYECKHX CBOMCTB XHUMHWYECKHUX
3JIEMEHTOB B Iepuojiax U rpymmnax nepuoaudeckoit cucremsl (I1C). 3akoHOMEPHOCTH B M3MEHEHUHU
paauycoB aToMoB U HOHOB B [1C.

7. DHeprus MOHU3AIUHU, CPOJICTBO K AJIEKTPOHY U AJIEKTPOOTPUIIATEILHOCTh. 3aKOHOMEPHOCTH UX
W3MCHEHHUS Y DJICMCHTOB B TIEPHOAX U IPYIIIax.

8. KoBanentHas xumuudeckas CBs3b, €€ XapakTepucTUku. OOMEHHBIH U JIOHOPHO-aKIIETOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOHN CBSI3H.

9. Merto/1 BaJIeHTHBIX CBsi3eil (oCHOBHBIE TotoxkeHust). Kpusas E=f(r) monexys.

10.  TloHATHS BaJICHTHOCTH aTOMOB, BaJCHTHBIE JJICKTPOHBI, CTEIIEHb OKHCIICHUS aToMOB. [IpaBuia

OIPCACIICHUSA CTCIICHU OKHCJICHUSA JJICMCHTOB. BanenTHOCTHP aTOMOB B OCHOBHOM H B036Y)K,[[éHHOM
COCTOSHHUSAX.

11. OCHOBHBIC THIIBI XUMUYECKON CBS3H. 3HCKTp0HHa${ npupona XAMUYECKON CBsI3U. OCHOBHBIC
XapaKTCPUCTHKHU XUMHYCCKOH CBSI3H: OHEpIrUsd CBA3U, [JJIMHA CBA3W, HAIPABICHHOCTL CBA3U,
MOJIAPHOCTD CBA3U; HACBIIIIAEMOCTL CBA3H.

12. Bopopoanas cBs3b. DHeprus BoJOpoAHON cBsi3u. V3MeHeHne QU3ndYecKuX CBOWMCTB BEIIECTB
BCJIEICTBHE 00pa30BaHUs BOJOPOAHBIX CBsizeld. OcOOEHHOCTH CBOIMCTB BOJIBI.

13. MexMoJeKysIpHbIe B3aMMOJCHCTBUS W arperaTHOE COCTOSIHWE BemiecTB. ['a3000pazHoe H
KOHJICHCUPOBAaHHOE COCTOSTHUE BEILIECTB.

14.  OcobGeHHocTH Ta3000pa3HOTO, JKHUJIKOTO W TBEPJAOTO arperaTHhIX COCTOSIHUM BEIIECTBA.
CpaBHeHHE CBOMCTB TBEPIOTO KPUCTAIIMYECKOTO U TBEPJOr0 aMOP(PHOI0 COCTOSTHHI BEIIeCTBA.

15.  Kpucramibl. OCHOBHbIE THUIIBI KPUCTANIMYECKUX PEIIETOK: aTOMHAs, MOJIEKYJISIpHasi, HOHHAsI U

MeTamndeckas. CBs3b CTPOCHUA U CBOICTB KpHUCTAJIJIOB.



16. DNEKTPOOTPULIATEILHOCT U OCHOBHBIE THUIIBI XUMUYECKOM CBsi3U. MoHHas cBA3b. OCHOBHbBIE
XapaKTEPUCTUKH HOHHOM CBS3H.

17.  HampaBieHHOCTb XMMHYECKHX CBS3€M M MPOCTPAHCTBEHHOE CTpOeHHME MoJieKyn. Konuenmus
rudpuau3anuy opouTanelt A onpeaeseHus: KOHQUIrypauu MoJieKys (Ha IpuMepe aTtoMa yrieposa).
18.  HampaBieHHOCTh XUMHUYECKUX CBSA3EH U MPOCTPAHCTBEHHOE CTpoeHue MoseKyll. OIeHKa yrioB
MEXy CBA3AMHU U (popMbl MoJiekysl. Merton I'minecnu ais onpezeneHusi KOHGUTrypauu MoJIeKyJl.

19.  MexMoneKyspHble B3aUMOJICHCTBUSA: OPHEHTAI[MOHHOE, WHAYKIIMOHHOE, TUCIIEPCHOHHOE.
DOHeprust MeXMOJIEKYJIIPHOIO B3aUMOJCHCTBUS.

20.  OcHOBHBIE KJ1acChl HEOPraHMYECKUX BEIIECTB: OKCUbI, KUCIOThI, OCHOBaHUs, coiu. KuciaoTHo-

OCHOBHBIE€ CBOMCTBA OKCHJIOB U THIPOKCOCOCIUHEHHUM S U P-3JIEMEHTOB B 3aBUCUMOCTH OT TOJIOKECHHS
aneMeHToB B mepuoandeckor cucreme .M. MenneneeBa. Cxema Koccens. CBsi3b ¢ pagmycaMu U
CTCTICHSIMH OKUCIICHHS. AM(OTEPHBIE COCTUHEHUS.

21. ["anpBaHMYeckre dmeMeHThl. DieMeHT [lannansa-SAkoou. KoHlleHTpalmoHHbIe raibBaHUYECKHE
anemenThl. Pacuer D/1C u AG ranpBaHMYECKUX 1eMEHTOB. CBUHIIOBBIA aKKYMYJIATOP.

22. Onektpoa. JlBoHHON »siekTpuyeckuil ciod. CTaHIapTHBIE SJIEKTPOJIHBIE MOTEHIIUAJIBI.
CrannapTHBIN BOJIOPOIHBIN SJIEKTPOI.

23. CKOpOCTh XUMHYECKOH peakiiny. 3aKOH JIEHCTBH Mace U1 HEOOpaTUMBIX peakiuii. MexaHu3m
XUMHUYECKUX MPOLIECCOB. DJIEMEHTapHas peakius. MoJIeKyIsIpHOCTh PEaKIUU, MOPAI0K XUMUUYECKON
peaKkuuu.

24.  BnusiHHe TemIeparypbl Ha CKOPOCTh XMMUYecKoi peakuuu. [Ipasuno Baut-I'odda. Dueprus
AKTUBAIIMU. OHEPreTHYecKass cXeMa MPOTEKaHWS XHUMHYECKOM peakluh. DHJIOTEPMUUECKHE U
IK30TepMHUUECKHE peakiuu. YpaBHeHue Appenuyca. Katanuz. Uurubuposanue.

25. OOpaTtrMble XUMUYECKHE PEAKIIMU. 3aKOH JISHCTBHS Mace It 00paTuMbIX peakiuii. KoncranTa
paBHOBecHs. DHepreTudyeckas cxema oOpaTuMoil peakuuu. BiusiHue M3MEHEHUS BHEUIHHX YCIOBHA
(KOHIIEHTpalNH, aBJICHHS, TeMIepaTyphl. KaTalnu3aTopa) Ha MOJIOKEHHE XUMUYECKOTO PAaBHOBECHSI.
[Ipunnun Jle-llatense.

26.  IlepBblif 3aKOH TEPMOJMHAMMKH. DHTAJIBIIUSA U BHYTpeHHss 3Heprus. CTaHIapTHBIE YCIOBUS.
CrangapTHas SJHTaJIbIUSA 00Pa30BAHUS BEILLIECTB.
27. 3axoH I'ecca m cneactBusi u3 Hero. TernoBoi 3(pGeKT XUMHUECKUX peakuuid U (a3oBbIX

nepexosioB. Pacuér TernoBbiX 3((eKToB (PU3MKO-XUMUYECKUX IPOILIECCOB U3 CTAHAAPTHBIX TEIJIOT
o0Opa3oBaHMUsl.

28. Outponusa. TepmoauHamuueckass BEpPOATHOCTb. YpaBHEHHE boibliMaHa. DHTpomus, Kak
GbyHKLIMS TemIreparypbl, JaBieHUs, 00b&éMa, (Pa30BOr0 COCTOSHHUS BEIIECTBA, CTPOCHMUS MOJIEKYII.
W3MmeHeHne SHTPONHH NPU XUMUYECKUX U (a30BbIX MPEBPALICHUSIX.

29.  Owueprus I'm60ca. YcioBus caMONPOM3BOJIBHOIO IMPOTEKAHUS HEOOPATHMBIX XHMHUYECKHUX
nporeccos. BimstHue temneparypsl.

30.  Omueprus ['mb6ca misg oOpaTUMBIX XUMHUECKUX peakuuid. CBs3b ¢ KOHCTAHTOW PaBHOBECHS.
VYpasuenue Baut-T'odda.

31.  PactBopsl. Knaccudukanus pactBopoB. TepmoauHamuka mpoiecca pactBopeHus. ITonsrue
U/ICTBHOTO PacTBOpA.

32.  CrocoObl BBIpaKEHHs COCTaBa PaCTBOPOB: MAacCcOBasi M MOJIbHAS JI0JIM; MOJISIpHAsI, MOJISUTbHAS U

HOpMaJIbHasi KOHLEHTpauuu. CBA3b MEXIYy MOJISIPHOW KOHIIEHTPALMEN M MACCOBOM JIOJIEM, MEXIY
MOJISTIBHOW U MOJIAPHOW KOHLEHTPALIUEN.

33. [TonsiTe SKBUBAJICHT, ()aKTOP SKBUBAJICHTHOCTH, JKBUBAJICHTHOE YHCIIO, DKBUBAJICHTHAS Macca,
3aKOH JKBUBaNieHTOB. [IpaBuna ompenenenus ¢akTopa dKBHUBAJCHTHOCTH JUIsI KHCIOT, OCHOBAHUH,
OKCHJIOB, COJIEH, JUII XUMHUYECKUX AJeMeHTOB. Pacuer (akTopa SKBUBaJIEHTHOCTH IS OKCHIIUTEIS U
BoccranoButeig B OBP.

34. PactBopel  amekTponuTOB.  DnekTposMTHueckas — gucconuarusa. CuibHBIE U clla0ble
31eKTpoJnuThl. KonudyecTBEHHbIE XapaKTEPUCTUKUA TNpoLecca SIIEKTPOIUTHYECKON AUCCOLUALUU
(cTremeHs UCCOIMAIIMM, KOHCTAHTA JMCCOIMAIMH). 3aBUCUMOCTH IIpoIlecca JAMCCOLMAINH OT
TEeMIIEPATYpPHI.

35. Huccoumanusa Boapl. HMoHHOE mnpowu3BeneHWE BOJbl. BomopoAaHbBII W THAPOKCHUIBHBIN
nmokasarenu. Pacuér BomopomHoro mokasarens (pH) pacTBOpoB CHIBHBIX W CHAOBIX KHCIOT U
OCHOBaHHIA.



36. 3aBUCUMOCTbh CTENIEHH JUCCOIMAINU CJIA0BIX 3JIEKTPOJIMTOB OT KOHLIEHTPAIMH PacTBOPOB.
3akoH pa3baBneHus OcTBanbaa (BBIBOM).

37.  PactBopumocth BemiecTB. Koadduument pactBopumoctu. VoHHOE paBHOBECHE B CHCTEME
pactBop [l ocagok. [IpomsBenenue pacTBOpUMOCTH. MomsipHas pacTBOPUMOCTb. CBS3b MEXKIY
MOJISIPHOM PaCTBOPUMOCTBIO MAJIOPACTBOPUMBIX BELIECTB U IMTPOU3BEACHUEM PAaCTBOPUMOCTH. BiusHue
MOCTOPOHHUX BEIIECTB HAa PACTBOPUMOCTE. DPPeKT 00I11ero Hoxa.

38. I'uaponmuz coneit. CreneHb TUApOIM3a W KOHCTaHTa Trujposusa. Pacuér BogopoaHOro
nokazarens (pH) pacTBOPOB THIPOJIM3YIOIIUXCSI COTICH.
39. OOMEHHBIC peakIWu B PacTBOpPaX »dJIEKTPOJUTOB (peaknuuu C 0Opa3oBaHMEM OCAJIKOB

MaJoOpacTBOPUMBIX BEIIECTB, CIAOBIX AIIEKTPOJIUTOB, Ta30B). HampaBieHue NpOTEKAHUS PEAKIIHIA
oOMeHa AJis ciy4asi, KOrjja OJJHOBPEMEHHO CPEN UCXOAHbBIX BEIIECTB U MPOJYKTOB PEaKIIMU UMEIOTCS
MaJopacTBOPUMBIC BEIIECTBA WU CIIA0bIE JIEKTPOIUTHIL.

40.  OKuUCIUTEIBHO-BOCCTAHOBUTEIBHBIE peaKIuu (OBP). Knaccudukanms OBP.
MeXMONCeKyIsIpHbIe, BHYTPUMOJCKYISAPHBIC  PEAKIMH, PEAKIUU  JUCIPONOPIUOHUPOBAHMS.
Oxkucnurens. BocctaHoBUTEND.

41. KonnuraruBabie CBONCTBA pacTBOPOB HEINEKTPOJUTOB. 3akoH Payns. dazoBas guarpamma
BoAbl. M3MeHeHMe TemiepaTyp 3aMep3aHus M KHUIIEHHS BOJHBIX pacTBOpPOB. SIBieHHE ocMoca.
VYpapaeane Bant-T'odpda mis ocmorwdeckoro maBieHus. M30TOHHYECKHMH — KOXPDHUITUCHT,
YUUTBIBAIOIINIA MTPOLIECCHI JUCCOLMAIIUN M aCCOIMAIIMY YacTHUIl B PACTBOPAX.

42.  DKBUBAJIEHT BEUIECTB B KHCIOTHO-OCHOBHBIX M OKHCIUTEIHFHO-BOCCTAHOBUTEIILHBIX MTPOIECCaX.
@DakTOp 3KBUBAJICHTHOCTH. DKBUBAJICHTHAsI MacCa. 3aKOH YKBUBAJICHTOB.
43. KommekcHsle coenuHenus. HomeHkiatypa KOMIUIEKCHBIX —coenuHeHuil. Ctpoenue,

XUMHMYECKas CBA3b. Jucconnanys KOMIUIEKCHBIX coeAMHEHUH. KOHCTaHTa HECTOMKOCTH KOMILIEKCHBIX
COCIMHEHU.

44,  JlucriepcHble cHCTEMBbl U UX KiaccUUKaiys (B 3aBUCUMOCTH OT COOTHOILEHHUS arperarHoro
COCTOSIHUS JMCTIepcHast (ha3a/IucTiepcuoHHast cpeia; XapakTepa B3auMOICHCTBHS AUCTIEpCHON (asbl ¢
JMCIIEPCUOHHOM Cpesloi, CTPYKTYpPHO-MEXaHMYECKHX CBOWCTB). JlMCIIEpPCHOCTh U reTepodasHOCTb.
CriocoObl MMoJTy4eHus: AUCTIEPCHBIX CUCTEM (METObl AUCTIEPITUPOBAHUS U KOJIEHCALINH )

45.  KomnougHble pacTBOpHl KAk YacTHBIM ciyyail aucnepcHbIXx cucteM. OcoOeHHOCTH CBOWCTB
KOJUTOUJIHBIX cucTeM. CTpoeHue MHuIea B JMO(DOOHBIX KOJJIOMJHBIX pacTBopax (arperar, sapo,
rpanyna, munesuia). [Ipasuno Ianera — ®asnca.

46.  DNEKTPOKMHETHYECKHE  CBOMCTBA  KOJUIOMAHBIX  pacTBOpoB.  CTpoeHHe  JBOWHOTO
aNeKTpuyeckoro cinos. lloreHnumanonpenensiomyue HOHbI, NPOTUBOMOHBL. DJIEKTPOKUHETHUECKUN
(m3eta-) moteHHHMAI. DIEKTpodope3 U AIEKTPOIHIOOCMOC — OOBICHEHHE MEXaHU3Ma C TO3HIHI
CTPOEHMS MUILIEIUIBI.

47.  ArperartuBHas M KHHETHYECKas (CEIUMEHTAIIMOHHAS ) HEYCTOMUNBOCTD KOJJIOUIHBIX PACTBOPOB.
Koarymsuus n koamucuennus. [Topor koarynsanuu, Koarylnupyrolee A1eHCTBUE JIEKTPOJIUTOB, IIPABUIIO
[lyneue — INapam.

48.  XectkocTb BoJbl. MeETOABI €€ yCTpaHEHHUS.

IIpuMepHbIe 321241, BKJIIOYEHHbIE B IK3aMEHAIIMOHHbIE ONJIEThI

1. 3ajaun Ha OCHOBHBIE 3aKOHBI XMMHH (PAacyeT 10 CTEXUOMETPHUH, Fa30BbIE 3aKOHBDI).

2. Hanncanue 31eKTpOHHBIX (popMyll a5ieMeHToB [leproanyeckoil cucTEMBI.

3. Onpenenenne KOHPHUTYpaIH TPOCTEHIINX MOJIEKYJI, OTIPeIeTIEHNE TIOJIIPHOCTH CBSI3€H B MOJIEKYJIE.
4. 3ajmaun Ha MPUTOTOBJIEHUE PACTBOPOB (C HMCIOJb30BAaHUEM IMOHATUM MPOLIEHTHOW, MOJSPHOU U
HOPMaJIbHOW KOHIICHTPAIIUH ).

5. 3aaun Ha BBIUMCIICHHUE TEIUIOBBIX A (HEKTOB PEeaKIIHii.

6. 3aauM 10 KMHETHUKE peakiui, CBsI3aHHbIE C HCII0JIb30BAaHUEM 3aKOHA JIEWCTBUS Macc, IpaBmiia BaHT
-Todoa.

7. 3amauu MO pPaBHOBECHIO DPEAKIUU (OMpeseieHrne KOHCTAHT DPABHOBECHS, PAaCUYET PaBHOBECHBIX
KoHUeHTpauuil). Cmemenue pasHoBecus. [Ipunnun Jle-Illarense.

8. Hanmucanue peakuuii THAPOIN3a U ONPEICTICHHE CPENIbl PacTBOPA.

9. Hanncanue OKUCIUTENHHO - BOCCTAHOBUTENIBHBIX PEAKIUN IO METOY MMOJTYpEaKIIHil.

10. Hartucanne popmMyItbl MUTICKILTBI
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TunoBble 3a7a4u AJIA JK3aMEHa

1.Hamucate cxemy ruaposnms3a u onpenenut pH 0,1M pactBopa K3POs, ecnmm u3zBectHo, uto 1)
THJIPOJIA3 MIPOTEKAET 1O MEPBOU CTYNEHH; 2) KOHCTAHTHI AUCCOUUAIMH OPTO(HOCPOPHOI KUCIOTHI MO
TIepBOif, BTOPOIi M TPeTheil CTYHEHAM COOTBEeTCTBEHHO paBHbI K,1=7,91073; Kp=1*10"; K,3=4,5*10"2,
2.Paccuutars PH 2 %-nHoro pactBopa NaNOz (tutoTHOCTE pactBopa 1,02 r/m).
3. Haniucate cxemy rugponu3za KF. Onpenenuts crenens runposu3sa 3toit conu B 0,01M pactBope u pH
pactBopa, ecin Ky(HF) = 6,6%10,
4. ns pactBopenus 1,16 T PbJ, morpedoBanocs 2 1 Boasl. Haiitu TP Pblo».
5.PacTBOopuMOCTh KapOoHata cepebpa Ag2COs B Boxe npu 25°C papHa 1,16 MkMons/1. Onpenennts
IIPOU3BEIEHNE PACTBOPUMOCTH 3TOM COJIU B BOJE.
6.BBISICHUTE, MOYKHO JIM ITOTHOCTBIO pacTBOpUTHL 7 T ZN(OH)2 B 1 11 BOJIBI TPH KOMHATHOM TEMIIEpaType,
€CJIM U3BECTHO, YTO IIPOU3BEIECHNE PACTBOPUMOCTH THIPOKCH/IA LIMHKA IIPU 3TOM TEMIIEpPAType paBHO
1*10Y. M3menennem o6béMa pacTBopa mpu pactBopernn Zn(OH), npenedpeys.
7.0npenenuts creneHb auccouuanuu ykcycHoil kucnorsl (CH3COOH) B 0,1M pactBope, eciu
koHcTaHTa auccounaruu CH3COOH paBhna 1,8*10°.
8.CpaBuuts pH 1M pactBopoB ykcycHou kucinotel (CH3COOH) wu comsuoit kucmoter (HCI).
K,(CH3COOH) = 1,8%107°, PaccunuTaTh CTENEHD TUCCOLMALUN YKCYCHOM KUCJIOTHI.
9. Kakyro mMaccy TuapoKcuia HaTpusi HeOOXOAMMO PacTBOPUTH B 3 J1 BOJBI, uT0OBI pH moiaydeHHOTrOo
pactBopa ctaiy paBeH 117
10. KoncranTa nectoiikoctu nona [Ag(CN)2]™ coctaBnster 1,4 - 10%°. BrrumciuTh KOHIIEHTPAIHIO
uonoB cepebpa B 0,05M pactBope K[AQ(CN)2], comepxariem, kpome toro, 0,01 monss KCN B jutpe
pacTBopa.
11. Koncranra Hectoiikoctn nona [Cd(CN)4]* coctaBnser 7,8 - 1078, Brrumcnnts koHIeHTparmio
nonoB kaamus B 0,1 M- pactBope Ko[Cd(CN)4], conepxamiem B u3obitke 0,1 mons KCN B nutpe
pacTBopa.
12.Bo ckoibKO pa3 yMeHbLIUTCS CKOpocTh peakuuu 2A(r)+B(r)«>C(r) npu yMeHbIIEHUU
MapUHUAIBHOTO JaBJIEHHUS BCEX BELIECTB B CUCTEME B TPHU pa3a U OJHOBPEMEHHOM IOHW)XEHUU
Temmnepatyps cuctemsl Ha 30°C? TemmeparypHblii K0d3()GHIMEHT CKOPOCTH PEaKIUH - 2.
13.Bpiuncnure TemMnepaTypHbli KO3((GUIIMEHT U 3HEPrui0 aKTUBALMM XUMHUYECKOW pPEaKlUH, €CIH
KOHCTAaHTa CKOPOCTH 3Toit peakrmu ripu 120°C pasra 5,88*10, a mpu 170°C pasna 6,7%1072,
14. Bo cKOJNBKO pa3 yBETMUUTCA CKOPOCTh peakiuu, mpotekaromeit mpu 298°K, ecnu B pesymbTare
WCIIOIB30BaHUSI KaTAIN3aTOPa YAAJIOCh YMEHBIIIUTh YHEPTUI0 akTUBauu Ha 4 kJx/mMoinb?
15.MetogoM mnomypeakuuii coctaBuTh ypaBHeHue OBP, yka3aTb OKHMCIUTENb M BOCCTaHOBUTEID.
Paccuurare DJIC, snepruto ['n66ca, cnenars BbIBOA O HANpaBICHUM MPOTEKaHUS MPU CTaHIAPTHBIX
YCIOBUSX XUMUYECKON PEAKIUU
HoS+ KMnO4+H2SO4> S|+ Mn SO4+.. ..
16. Meronom mnomypeakuuii cocraButh ypaBHeHue OBP, yka3aTb OKMCIHTENb M BOCCTAHOBUTEIID.
Paccuurare DJIC, snepruto ['n66ca, caenars BbIBOA O HANpPaBICHUM MPOTEKaHUS IMPU CTaHIAPTHBIX
YCIIOBUSIX XUMHUUECKON pPEaKINU
Al + NaOH + H20 < Nas[A1(OH)s] + H2
17.  MerogoM mnonypeakumid  coctaBuTh  ypaBHeHue OBP, ykasaTte  okuciurtens u
BocctaHoButenb. Paccuntars DJ[C, snepruto ['nub0ca, cienars BbIBOA O HANpaBIECHUH MPOTEKaHUS HpU
CTaHJAPTHBIX YCIOBUSAX XUMHUECKON PEeaKLIUU
KJ+K2Cr,07+H2S04 «<Jo+Cri*+. ..
18. Boruucnute u3mMeHeHnue sHeprun ['ub0ca B peakiuu aumepusanmu auokcunaa azora 2NO2(T) [
N204(r) mpu cranmapTHO#l Temmneparype. Caenath BBIBOJ O HAaNpaBICHWH TPOTEKAaHWs IpoIiecca,
OIIPEAEINTh KOHCTAHTY PAaBHOBECHSI pEaKLIUU JUMEPU3ALINN.
19.Kakoe xonnuectBo Temna Beiaenutcs npu cropanuu 8 r CHsmpu P=1 atm u T=25°C.
20. IIpu HexoTopoil Temneparype paBHOBecue B cucrteme 2NO2 < 2NO+O: ycraHoBWIIOCH HpHU
koHneHTpanusx [NO]=0.4 momns/11, [NO2]=0.2 mons/a, [02]=0.1 monb/n. HaliTn KOHCTaHTY paBHOBECHS
U HUCXOJHYI0 KoHIeHTpanuio NO2, ecin ucxogHass KOHLEHTpalus KHUCIopoJa paBHa Hymro. Kakue
yCIIOBHS OyIyT CIOCOOCTBOBATh CMEIICHUIO PaBHOBECHS B CTOPOHY oOpazoBanus NO, ecnu mpsimast
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peaxius YHAOTePMUYECKasl.

21. B kakyw cropony npotekaer peakius Nor) +3Hor) «<»2NHs¢) B ctangaptaeix yenoBusix? Uemy
paBHA KOHCTAHTa PABHOBECHUS JAHHOW peakiuu?

22. CocraButh (opMysbl MHUIIEIT 00Opa30BaHHBIX a) Ho0aBiieHHEM (IO KaluisiM) pacTBOpa XJIOpHUIa
oapust (BaClz) x pactBopy cynbdara Hatpust (Na2SO4), HaxozsmemMycs B U30bITKE; a) 1o0aBieHueM (110
KarisiM) pactBopa cyibdara Hatpus NaxSOs k pactBopy xmopuaa 6apus (BaClz), naxomsmemycs B
n30bITKe. OOBSICHUTH pa3iyure B 3HAKAX 3apsI0B TpaHyIl.

Tunopbie OWIETHI K IK3aMeHY

MUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPALIUU
®EJEPAJIBHOE F'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH UCCIENOBATENbCKUNA AACPHBIU YHUBepcUuTeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HEepPIreTUKNI —

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YYPEeXXIeHVIS BBICIIIET0 00pasoBaHs
«HaryoHaJIbHbIN MccileoBaTe IbCKUM S1epHbIN yHuBepcuTeT «MVIDI»

(MATD HUAY MUDN)
Hampasnenue 13.03.02 DnexTposHepreTuKa 1 3JIeKTPOTEXHUKA
HOJrOTOBKH
o6pazoBaTeibHast OnexrposHeprernyeckue cucreMsl ADC
nporpamma
Jucuumimaa Xumus

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1.CoctaB atoma. DneMEHTapHbIE YacTHUIbl. XapaKTEpHUCTUKa 3JICKTPOHA, MPOTOHA, HEUTpPOHA.
Xumnueckuii dnemenT. M3oromel. Mousl. Macca atoMoB. ATOMHAs equHUIa Maccel. [loHATHE
KOJIMYECTBA BEIECTBA, MOJIb.

2. CKOpOCTh XUMUYECKOW peakiMy. 3aKOH JEHCTBHUS Macc sl HEOOPaTUMBIX peakiuii. MexaHu3m
XUMUYECKUX TPOIECCOB. DJIEMEHTapHas peakius. MOJeKyIsIpHOCTh pPEaKlUuu, TMOPSIOK
XUMHUYECKON PEaKLUH.

3. Koncranra mecroiikocts noHa [Ag(CN)2]” cocranser 1,4 - 102, BErauciauTh KOHIEHTPAIHIO
nonoB cepebpa B 0,05M pactBope K[Ag(CN)2], conepxamiem, kpome toro, 0,01 mons KCN B
JUTPE pacTBOpA.

3K3AMEHAIIMOHHBINA BUJIET Ne 2
1.Ctpoenue aToma. SnepHas moaens atroma. KBaHTOBO-MeXaHUYECKOE ONTMCAHUE CTPOEHHUS aTOMA.
KopmyckynspHo-BOTHOBOH ayanu3M. ATOMHasi OpOUTab.

2. luccounanus Boasl. MoHHOe mnpousBeacHHE BOAbl. BOJOpPOIHBII M TI'MAPOKCHIIBHBIN
nokazarenu. Pacu€r BomopoaHoro mokasarens (pH) pacTBOpoB CHIBHBIX M €HaObIX KHCIOT H
OCHOBaHUM.

3.Metonom mnonypeakuui coctaBuTh ypaBHeHHe OBP, yka3zaTb OKMCIMTENh U BOCCTAHOBUTEIND.
Paccuutare E° u AG® xumudeckoit peaknum, sHepruto ['m00ca, cienars BBIBOJ O HANpPaBICHUU
IIPOTEKAHUs XUM. PEAKIUU:

H2S+ KMnOs+H2S04—> SY + ...
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3K3AMEHAHI/IOHHI)II71 BUJIET Ne 3
1.DnexTponHOE cTpoeHue aToMa. KBantoBsie uncia N, |, mi, Ms. 3HaueHne U GU3HUECKUI CMBICIT.
DJIEKTPOHHBIN ClIo¥ (YPOBEHB). DNEKTPOHHBIE MTOTYPOBHHU.

2.3aBUCUMOCTh CTEIMEHU TUCCOLMAIMU CIA0bIX 3JCKTPOJIUTOB OT KOHIEHTPALUHM PACTBOPOB.
3akoH pa3dasieHuss OcTBaibaa (BBIBO).

3.Boruncnute TemnepaTypHblid KO3(G(UIMEHT U SHEPTUIO aKTUBAIIMN XUMUYECKOM peaklnu, eclin
KOHCTaHTa CKOpOCTH 3Toil peaktmu npu 120°C pasua 5,88x10™, a mpu 170°C pasna 6,7x1072.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1.OnexTponnas ¢opmyna. [IpaBuiia 3anmosHeHus 3MeKTpOHHBIX opOutaneit. [Tpuaun Ilaymu.
IIpaBuno I'yana. IlepBoe u BTopoe npasuna KiedkoBckoro.

2.00paTrMble XUMUYECKUE PeaKInU. 3aKOH ASHCTBHS Mace Uit 00paTuMbIX peakuuid. KoncranTta
paBHOBecHsl. DHepreTuyeckas cxema OoOpaTUMOH peakiuu. BnusHue HM3MEHEHHUs BHEIIHUX
yCIIOBUH (KOHLIEHTpALUHY, AABJICHUS, TEMIIEPATYpPhl, KaTalu3aTopa) Ha MOJ0KEHUE XUMUYECKOTO
paBHoBecusl. [[punnun Jle-IllaTense.

3. Ckoubko BojibI He0Ox0aumo nmpubdaButh k 200 mi1 0.01 M pacTBopa cuamiIbHOM kucioTel HCN,
4yTOOBI CTETNIEHb AUCCOLMAIIMK KUCIOTHI Bo3pocia B 10 paza? Kak usmenurcst pH pacrBopa?

3K3AMEHAIIMOHHBINA BUJIET Ne 5
1.OnekTpoHHOE CTpOEHHUE AaTOMOB M IEPUOAMYECKOE HW3MEHEHUE CBOMCTB XHMHYECKHUX
anemeHToB. CTpyKTypa nepuoandeckoi cuctemsl .M. MenzaeneeBa (nepuoasl, TpyIIIb).
S-,p-,d- u f- s;meMeHTHI, UX PacHoIOKEHHE B IEPUOTUUECKON CUCTEME.

2.3akoH l'ecca u cnenctBust U3 Hero. TermnoBoil dh(exT XuMHUUEeCKHX peakuuid U (Ha3zoBBIX
nepexoJoB. Pacu€r rtemnoBeiX 3P (HeKToB (HU3MKO-XMMHUYECKUX MPOIECCOB M3 CTaHAAPTHBIX
TEII0T 00pa30BaHusl.

3.Paccuutate pH 2 %-Horo pactBopa Naz PO4 (mmotHocTh pactBopa 1,02 r/mu). Cuurats, 4To
TUPOJIN3 UAET TOJIBKO MO MEPBOM CTYIEHH.

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. IloHnMaHKe MEPUOANYECKOrO 3aKOHA € MO3UIMM COBPEMEHHBIX MPEICTABICHUNA O CTPOECHUU
aToMa. 3aKOHOMEPHOCTH U3MEHEHUS METAININYECKUX U HEMETAIIIMYECKUX CBOMCTB XUMHUYECKUX
AJIEMEHTOB B mepuojax u rpymnmnax mnepuogudeckodt cuctemsl (I1C). 3akonHomepHOCTH B
M3MEHEHUHU PaguycoB aTOMOB U HOHOB B 11C.

2. IlepBblil 3aKOH TEPMOJMHAMUKHN. DHTAIbINS U BHYTpEHH:A dHeprus. CTaHAapTHBIE YCIOBUS.
CrangapTHas SHTANbBIUSA 00pa30BaHMSI BELLIECTB.

3. Bo cKkosbKO pa3 yBENHUUTCS CKOPOCTh XUMUYeckoil peakiuu A + 2B — C npu MoBBIIIEHUN
JaBJIeHWs B CHCTeMe B 4 paza W OJHOBPEMEHHOM IMOBBIIIEHUU Temmeparypsl Ha 40°C.
Pearupytorue BemecTsa - ra3sl. TemmepaTypHblid KO3 OUIIMEHT peakiuy paBeH 2.

3K3AMEHAIIMOHHBINA BUJIET Ne 7
1.DHeprust HOHU3AIKH, CPOJICTBO K JIEKTPOHY U AIEKTPOOTPHUIATEIHPHOCTh. 3aKOHOMEPHOCTH MX
W3MEHEHUS Y DJIEMEHTOB B IEPUOIAX U IPyIIIax.

2.0uTponus. TepMoauHamMHuueckas BEpOSITHOCTb. YpaBHeHME boibliMaHa. ODHTponus, Kak
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(byHKLUS TEMIEpaTyphl, JaBIeHUs, 00bEMa, Pa30BOro COCTOSIHUS BEIIECTBA, CTPOCHUS MOJIEKYII.
M3MeHeHne SHTPONNH NPH XUMHUYECKUX U (Pa30BbIX MPEBPAILCHHSX.

3. Koncranra Hecroiikoctn nona [Cd(CN)s]? cocraBnster 7,8 - 10718, Brraucanth KOHIEHTpAINIO
nonoB kaamus B 0,1 M- pactBope Ko[Cd(CN)4], conepskarem B u36biTke 0,1 Moyt KCN B utpe

pacTBopa.
3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. KoBaneHTHas XuMHuecKas CBA3b, €€ XapaKTepuUCTUKH. OOMEHHBIN U TOHOPHO-AKLIEITOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBsI3U. Pa3nuune BaJIeHTHBIX BO3MOKHOCTEH 3J1€MEHTOB
BTOPOT'O U TPETHETO MEPHOOB Ha IIPUMEPE aTOMOB KHCIOPOJa U cepbl, hropa u xjopa.

2. Dueprus ['m66ca. DHTANBNUIHBIN  SHTPONUIHBIHN (PaKTOPHI TPOTEKAHHS IIPOLIECCOB. Y CIIOBHS
CaMOIIPOM3BOJIBHOTO ~ NMPOTEKAHUS  HEOOPAaTHMMBIX  XUMHYECKHX  IIPOIECCOB.  BimsHue
TEMIIepaTypbl Ha HalPaBJIEHUE MPOTEKAHUS XUMUICCKUX PEaKIUi.

3. MoxHo nm B 1 J1 BOBI pacTBOpUTH 7 T XJtopuaa cepedpa? Omnpenenuts B KAKOM MHHAMAIBHO
BO3MOYXKHOM 00beMe BOJIbI MOXKHO PAaCTBOPHUTH 3TO KoaudecTBo AQBT,

3K3AMEHAIIMOHHBINA BUJIET Ne 9
1.Metox BajieHTHBIX cBsi3eit (OCHOBHBIE moJioxkeHust ). Kpusas E=f(r) monexy.

2. PacTBOpBI 3IEKTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOIMAIMS KUCIOT, OCHOBAaHUI U COJIEH B
Boje. CuibHble U crnabble BJeKTpPoiuThl. KonnuecTBEHHbIE XapaKTEPUCTUKHU Tpoliecca
ANEKTPOIUTUUECKON AUCCOLMALNH (CTETICHb TUCCOIMAIIMN, KOHCTAHTA JUCCOLIMALIH ).

3. Meronom momypeakiuii coctaBuTh ypaBHeHrne OBP, yka3ate okucIuTe s 1 BOCCTAaHOBUTEIT.
Paccuutats E° u AG°.
KJ+K2Cro07+HS04 —Jo+Cri*+. ..

3K3AMEHAIIMOHHBIN BUJIET Ne 10
1. HanpaBieHHOCTh XUMHUYECKUX CBSA3E€M M MPOCTPAHCTBEHHOE CTpoeHHe MoiieKyn. Konuenmus
ruOpuau3anuu opoutaneil (Ha mpumepe aToMa yriepoja). .6-u m- cBsa3u. OLeHKa YIiIoB MEXAy
CBSA3SIMHU U (DOPMBI MOJIEKYII.

2.  OxucnurenpHO-BOoccTaHOBHTENbHBIE  peaknmu  (OBP).  Kmaccupukammst ~ OBP.
MexMoNIeKynsipHble, BHYTPUMOJICKYJIIPHBIE PEAKLUUU, PEAKUUU JUCHPONOPIUOHUPOBAHMUS.
Oxucnutens. BoccranoBuTensb.

3. Hammcate cxemy ruzaponusza KF. Onpenenute crenenp ruaponusa 3tod comu B 0,01M
pacTBOpe, BEIYMCIUTH KOHCTaHTy ruaponmsa KF u pH pactsopa. Ki(HF)=6,6x10.

3K3AMEHAIIMOHHBIN BUJIET Ne 11
1. Tunponus comneil. CTemeHp TUAPOIM3a W KOHCTaHTAa TUAponm3a. Pacdér BOJOPOIHOTO
nokazatesnst (pH) pacTBOPOB THIPOSM3YIOMIHUXCS COJICH.

2. PactBoprl. Knaccudukanmss pacTBOpoB. PacTBOpBI 3JEKTPOIUTOB. DNEKTPOIUTHYECKAS
mucconuanus. CHIIbHBIC U clla0ble 3JeKTpoauThl. KonnuecTBeHHbIE XapaKTepUCTUKU Mpoliecca

ANEKTPOIUTHUECKON AUCCOMAINH (CTETICHb TUCCOIMAIINN, KOHCTAHTA JUCCOIMAIIHH ).

3. Boruucnute u3mMeneHue sueprun ' mb60ca B peakiuy iuMepu3anuu auokcuaa azora 2NO2(T) <>
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N204(r) npu cranaapTHOM Temneparype. Crenars BBIBOJ O HalpaBJIEHUH MIPOTEKaHUsI MpoIiecca,
ONPEAEINTh KOHCTAHTY PABHOBECHS PEAKLIUU JUMEPU3ALINN.

3K3AMEHAHI/IOHHBII71 BUJIET Ne 12
1. Bomoponnasi cBsi3b. M3MeHeHHE (DM3MUECKUX CBONCTB BEIIECTB BCICICTBHE OOpa3OBaHUS
BOJIOPOJHBIX CBs3eil. OCOOEHHOCTH CBOMCTB BOBI. DHEPIHs BOJAOPOIHOMN CBS3H.

2. BousiHue Temneparypsl Ha CKOPOCTh XuMHu4ueckoi peakiuu. [IpaBuno Bant-I'odda. Dueprus
aKTUBALlUM. DHEpreTuveckas cxema MpPOTeKaHUs XMMHUYECKON peakuuu. DHIO0TEPMHUYECKHE U
IK30TEPMHUUECKUE peakiuu. Y paBHeHHe Appennyca. Karanu3. Marubuposanue.

3. Kakoe konnuecTBO Teruia BbAeauTCs npu noaHoM cropanuu 8 r CHs npu P=1 atm u T=25°C.

3K3AMEHAIIMOHHBIN BUJIET Ne 13
1.O51eKTpOoOTPULIATENBHOCTS U OCHOBHBIE THUIIBI XUMUYECKOW CBsi3U. MloHHas cBsa3b. OCHOBHBIE
XapaKTEPUCTUKH HOHHOM CBS3H.

2. VlonHOe paBHOBECHE B CHCTEME pacTBOp<«>0canok. Ilpoussenenue pacrBopumoctu. CBs3b
MEXIYy PACTBOPUMOCTHIO MAaJIOPACTBOPHMBIX BEIIECTB M MPOHM3BEICHUEM PAaCTBOPUMOCTH.
BnusiHre mOCTOPOHHUX BEIIECTB Ha PACTBOPUMOCTD.

3.Bo CKOJIBKO pa3 yBEIHMUYUTCSA CKOPOCTh peakin, poTekatommeii mpu 298°K, eciu B pesympraTe
UCIIOJIB30BaHUS KaTaIM3aTopa yJIalloCh YMEHBIIIUTh YJHEPTUIO aKkTHBAaIuu Ha 4 kJ[/Moib?

3K3AMEHAIIMOHHBIN BUJIET Ne 14
1. MexmonexkynspHble B3aUMOAECHCTBUS: OPUEHTALMOHHOE, MHAYKIIMOHHOE, TUCIEPCHOHHOE.
Kpusbie E=f(r) B3aumoaeiicTBHsI MOJIEKYII. DHEPrHUsl MEKMOJICKYJIIPHOTO B3aUMO/ICHCTBHS.

2. OCHOBHBIE KIIaCChl HEOPraHWYECKUX BEIIECTB: OKCHIBI, KHUCIOTHI, OCHOBAHUS, COJIH.
KucnoTHO-0CHOBHBIE CBOMCTBA OKCUIOB U TUAPOKCOCOEAMHEHNM P-371EMEHTOB B 3aBUCUMOCTH OT
MOJIOKEHUs DIIeMeHTOB B mepuoanyeckoit cucteme JI.M. MenneneeBa. AmdorepHbie
COCIUHCHHS.

3. PactBopumocTh kapbonata cepedpa Ag2COs B Bome mpu 25°C pasma 1,16 MKMOMB/M.
OnpenenuTh MPOU3BEICHNE PACTBOPHUMOCTH STOH COJIH B BOJIE.

3K3AMEHAIIMOHHBIN BUJIET Ne 15
1.HanpaBneHHOCTh XMMHUYECKUX CBSI3€H U MPOCTPAHCTBEHHOE CTpOoeHHe Mojekys. Konuenmus
ruOpuau3anuu opourtaneit (Ha mpuMepe aToMa yriepona). 6-u m- cBsi3u. OIeHKa yIJIOB MEXAY
CBSA3SIMHU U (DOPMBI MOJIEKYII.

2. I'mppomms comeit. CTemneHb THIPONIHM3a W KOHCTaHTA THIAPOIHM3a. Pacdér BOMOpOIHOTO
nokasaresst (pH) pacTBOPOB T'HAPOIN3YIOIIUXCS COTEH.

3. Meronom nonmypeakuuii coctaButh ypapHenne OBP, yka3zaTh OKUCIHTETh U BOCCTAHOBUTEIND.
Paccuurats E° u AG®,
KJ+K>Cr,07+H2S04 —Jo+Cré*+. ..

3K3AMEHAIIMOHHBIN BUJIET Ne 16
1. MexmoneKkynspHble B3aUMOACHCTBHS: OPUEHTAIMOHHOE, MHAYKIIMOHHOE, THCIEPCHOHHOE.
OHeprus MeXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.

2.00MeHHBIE peaKkIMM B pPAacTBOpaxX OSJEKTPOJIUTOB (peakiuu ¢ OOpa3oBaHHEM OCaJIKOB

MaJIOpacTBOPUMBIX BEILIECTB, CIa0bIX AJIEKTPOJIUTOB, ra30B). HanpaBineHnue nporekaHus peakuii
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oOMeHa AJig Cliy4das, Korjga OOHOBPCMCHHO CPCAU HCXOJHBIX BCIHICCTB UM MPOAYKTOB PCAKIHUU
HMCIOTCA MaJIOpaCTBOPHUMBIC BECIICCTBA HIIN cia0ble SJICKTPOJINTEI.

3. Beruncnutsk koHCcTanTy paBHoBecus peakiuu CO(T) + Cla(t) «<>COC12 mpu 1000 K. TIpunsTs,
yto AH u AS He 3aBucsaT or TemnepaTyphl. Chenaiite BbIBOJ O COOTHOIIEHUH PaBHOBECHBIX
KOHIICHTpAM{ YYaCTHUKOB PEAKIUU U O BIUSIHUM TEMIIEPATyphl Ha MOJI0KEHHUE PABHOBECHS ATOM
peaxIuu.

IK3AMEHAIIMOHHBIU BUIET Ne 17
1. Kpucramibl. OCHOBHBIE TUIIBI KPUCTAIIIMYECKUX PELIETOK: aTOMHAsI, MOJIEKYJIIpHAsi, NOHHAsI U
MeTajndeckas. CBsi3b CTPOEHUS U CBOWCTB KPUCTAJIIIOB.

2. lanpBaHMYECKHE JIEMEHTHI. DneMeHT Janmansa-Akoou. KoHeHTpalnoHHble ralbBaHHYECKHUE
anemenThl. Pacuer DJIC u AG ranpBaHnueckux 371eMeHTOB. CBHHIIOBBIA aKKyMYJIATOP.

3. Paccunrarts pH pactBopa, cocrosimmero u3 0,1M ykcycno#t kuciotsl u 0,1M pactBopa arerata
HaTpHS.

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 18
1. Dnekrpon. JIBoitHOW »3yekTpuueckuii cioi. CTaHIapTHBIC SJCKTPOJHBIC ITOTEHIIUAJIBI.
CraHapTHBIN BOJOPOIHBIN TOTEHIIMAI.

2. DJEKTPOHHOE CTPOCHHWE aTOMOB W IEPUOJUYECCKOC H3MCHCHHE CBOWCTB XUMHYECKHX
sneMeHTOB. Ilepuogmueckas cucrema JI.M. Menneneesa. s-, p-, d- u f- sgeMeHTBI, HX
pAacCMOJIOKEHNUE B IEPUOANYECKON CUCTEME.

3.Ilytem cxxuranus cepsl nmoimydeHo 32 r okcuaa cepsl (1V), mpuueM Bblienmiach TEIUIOTA,
cootBercTByomas 146,3 x/[x. CocTaBUTh TEPMOXUMUYECKOE YPAaBHEHNE ITON PEAKIIUH.

3K3AMEHAIIMOHHBIN BUJIET Ne 19
1. Komnmounusie pactBopbl. OCOOEHHOCTH CBOWCTB KOJIJIOMJIHBIX CHCTeM (ONTUYECKUE U
ANIEKTPOKUHETHYECKHEe cBoMcTBa). CTpoeHue mutiesuibl. [IpaBuiio [lanera — dasHca.

2. Jluccommamus KHCIIOT, OCHOBaHMH M cojeii B Bojae. Jluccomumanms Bonabpl. MoHHOE
MpOU3BEJICHNE BOABL. BOIOpOAHBIM M THAPOKCUIIBHBIN MoKa3arenu. Pacuér BogopoaHOro
noka3zarens (pH) pacTBOpOB CUIIBHBIX U C1Aa0bIX KMCIOT U OCHOBAaHUH.

3. MeToa0oM moypeakiuii cocTaBuTh ypaBHeHre OBP, ykazaTh OKMCIMTENL M BOCCTAHOBHUTEIb.
Paccunrats E° u AG® xummnueckoit peaKkuuu, CACIaTb BbIBOJ O HAIIPABJIICHHUU MPOTCKAHUA XUM.
peaKIHH:

Al + NaOH + H20 — Nas[A1(OH)e] + H>

3K3AMEHAIIMOHHBIN BUJIET Ne 20
1. DnexkTpoKMHETHYECKHWEe CBOWCTBA KOJUIOMAHBIX pacTBopoB. CTpoeHue JABOHHOIO
ANEKTPUUECKOTO ciosl. [loTeHmanonpeaenstone HOHbl, IPOTUBOUOHBI.
2. BousiHue TemnepaTypbl Ha CKOPOCTh XUMHU4eckoi peakiuu. [Ipasuno Bant-I'odda. Dneprus
aKTHBAlMU. DHEPreTHYecKas CXxeMa IPOTEKaHUs XMMHUYECKOW peaklMH. DHIAOTEPMUYECKHE U
HK30TepMHUUECKUE peakiuu. Y paBHeHue Appennyca. Karanus. Marubuposanue.

3. 3amucatb (opMynsl MuIem1, oOpa3yembIX a) NpH J00aBIEHUWH THUAPOKCHIA HATpUA K
U30BITOYHOMY KOJIMYECTBY pacTBopa cyibdara amomunus (111), 6) npu nobGasnenuu cynbpata
amromuHus (111) K 130BITOYHOMY KOJTHYECTBY TUAPOKCHIA HATPUSL.
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3K3AMEHAIIMOHHBIN BUJIET Ne 21

1.IloHsATHS BAJIEHTHOCTH ATOMOB, BAJICHTHBIC 3JICKTPOHBI, CTCIICHb OKUCJICHUS aTOMOB. HpaBI/IJIa
OTPE/ICTICHUSI CTENCHU OKHCJICHHUS 3JEMEHTOB. BaJleHTHOCTh aTOMOB B OCHOBHOM W
BO30Y)KIEHHOM COCTOSTHUSIX.

2. JlucniepcHbIe CUCTEMBI U UX KiacCHUUKanus (B 3aBUCUMOCTH OT COOTHOIICHHUS arperaTHoro
cocTosiHUS AucnepcHas (asza/mucnepcuoHHas cpena; pazmepa yactull). CrnocoObl MmoiyueHus

JUCIICPCHBIX CUCTEM.

3. Paccuurate pH pactBopa, cocrosmero u3 0,1M runpokcuga ammonuss u 0,01M pactBopa

XJjiopuaa aMMOHUH.

CocraBuTenb

« »

O.A. A"aunesa

(moxmnuce)

2022 r.

0) KpuUTepHUH OLEHUBAHUS KOMIIETEHUUH (pe3y/IbTaToB):

Ouenka Kpurtepuu ounenku

OTin4HO CTyaeHT 10mKeH:

36-40 - IPOAEMOHCTPHPOBATH TITYOOKOE M MIPOYHOE YCBOCHUE 3HAHUI
IIPOrpaMMHOT0 MaTepuana;
- HCYEPIIBIBAIOIIIE, TTOCIIE0BATENILHO, TPAMOTHO M JIOTHYECKH CTPOMHHO
U3JI0KUTh TEOPETUYECKUI MaTepHal;
- IPaBUIILHO (POPMYIIMPOBATH OPEICIICHHS,
- IPOJEMOHCTPUPOBATH YMEHHS CAMOCTOATENBbHOM paboThI ¢
JIUTEpaTypoi;
- YMETh C/IeaTh BBIBOABI 110 M3JIaraéMOMY MaTepuaity.

Xopor1o CTyaeHT N0KeH:

30-35 - IPOJAEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE POTPAMMHOTO
MaTepuana,
- IPOJAEMOHCTPUPOBATH 3HAHHE OCHOBHBIX TEOPETUYECKUX IMOHATHH;
JOCTaTOYHO MOCIIEOBATEIHHO, TPAMOTHO M JIOTUYECKH CTPOMHO
u3JaraTh MaTepual;
- IPOAEMOHCTPHPOBATH YMEHNE OPUEHTHPOBATHLCS B JIUTEPATYPE;
- YMETh C/IeNaTh JOCTATOYHO 0OOCHOBAHHbIE BBHIBO/IBI IO U3JIaraeMoOMy
MaTepHuany.

VY 10BI€TBOPUTENBHO CTyneHT JoJKeH:

24-29
- IPOJAEMOHCTPHUPOBATH 00IIlee 3HAHUE U3yYaeMOro MaTepuana;
- TOKa3aTh 001IIee BIaIeHNE MOHATHITHBIM aIlapaToM JUCIUTUINHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOU M3TIaraeMoro
BOTIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO IPOTrpaMMoil yueOHyIo
JUTEPaTypy.

HeynosnerBopurenbHo | CTyAEHT 1€eMOHCTPUPYET:

23 U MeHbIIIE

- HE3HAHHE 3HAYUTEIIbHON YaCTH MPOTPaMMHOI0 MaTepHaa;

- HE BJIAJICHUE MTOHATUNMHBIM alapaToM JUCLHUILINHBI;

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH y4eOHOTr0 MaTepuraia;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOM
M3JIaraeMoro BOIpoca;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 U3J1ara€MOMY MaTepHaly.

17



8) Onucanue wkanvl oyenusanus: 4x OaulbHAs: OTJIUYHO, XOPOIIO, YAOBJICTBOPUTEIHHO,
HeyaoBierBoputenbHO. Ilepecuer mkamer B 100 OalibHYIO OCYIIECTBISIETCS B COOTBETCTBUU
cootBerctByeT m. 3.4.2. CMK-IIJI-7.5-06 «IlonoxxeHuss o KpeauTHO-MoayiabHOU cuctreme HUAY
MHUDN».
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Oyenounoe cpeocmeo Ne2 (cemecmp 1)

MHUHHUCTEPCTBO HAVKHU 1 BBICIIETO OBPA30OBAHUS POCCUMCKON

DOEJEPAIIMU
OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHUWE BBICIIETO OBPA3BOBAHUSA

«HaumoHanpHBIA HCCIENOBATENbCKUN AAECPHBIA YyHUBepcurer « MUD U »
OOHMHCKMI MHCTUTYT aTOMHOV 3HePreTUKN -
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Bapuant 1

1. Kakue u3 nepeyncieHHbIX BEUIECTB SBISIOTCS THAPOKCUIaAMU?

1) HCI; 2) Fe(OH)z; 3) MnO3; 4) MgOHNO:s.

2.Kakue KucinoTsl MOTyT 00pa30BBIBaTh KHCIIBIE COJN?

1) HCI; 2) HCIO; 3) H3POg4; 4) HNO:s.

3.OCHOBHBIE COJIH — 3TO

1) mpOAYKThI HETOJIHOTO 3aMEIIEHHUS THIPOKCOTPYIIT OCHOBAHHSI HA KMCIIOTHBIE OCTATKH;
2) MPOIyKTHI HEMOJHOTO 3aMEIIEHHUS aTOMOB BOJI0PO/Ia MHOTOOCHOBHBIX KHUCIIOT aTOMaMH METaJLIa;
3) MPOAYKTHI MOJHOTO 3aMEIEeHHs aTOMOB BOZOPO/Ia B KMCIOTE aTOMaMHU METaJLIa;

4) MpOAYKTHI TIOJIHOTO 3aMENICHUS THIPOKCOTPYII OCHOBAHMS KUCJIOTHBIMU OCTaTKaAMU.
4.NaHSOs3 siBnsietcst:

1) ocHOBaHueM; 2) cpeHel CoJbio; 3) KUCIION COJbO; 4) KUCIOTOM.

5.(CoOH)2SOq4 siBnsieTes:

1) ocHOBaHueM; 2) cpeaHel colibio; 3) KUCIION CObIO; 4) OCHOBHOM COJIBIO.

6.Kucnbie conu MOTyT OBITH MOJTYYEHBI:

1) ocHoBanue + KucoTa (M30BITOK); 2) KUCIIOTA + OCHOBaHUE (M30BITOK); 3) KHCIasi COJIb + MIETI0Yb.
7.MonsipHasi KOHIIEHTpAIHsl onpeensiercs mno Ggopmyse:
1)Cw=v/V;2)Cw=V/v;3)Cy=n/V;4) Cy=n/v.

8.IlporieHTHas KOHLEHTpalMs (®) MpeacTaBIseT coOoil:

1) O=Msemecrsa / Maoger ; 2) O=Msemecrsa / Mpacrsopa ;

3) ®O=Meoxut / Meemecrea -

9.3aBUCHMOCTH CKOPOCTH XUMHUUYECKON PEAKIIMU OT KOHLIEHTPALIMU OIPEACIISIETCS:

1) 3aKOHOM 2KBUBAJICHTOB; 2) 3aKOHOM JIEUCTBYIOIIHNX Macc; 3) mpaBuioMm Baut-I'odda.
10. B cootBercTBHHE ¢ ipaBmwiioM Bart-I'odda, ¢ pocToM TemmnepaTypbl CKOPOCTh PEaKIIuu
1) Bo3pacraert; 2) yMeHbIIAETCs; 3) HE U3MEHSIETCS.

11.0quH kaTanu3aTop CHIDKAEeT IHepruro aktmBanuu Ha 4 kJx, npyrort — ma 10 x[[x. Kaxoit
s dexTuBHEE?

1)1;2)2.

12 Tlporecc quccoyanuu CepHON KUCIOTHI OMUCHIBACTCS YPABHECHUEM:

1) H2SOs < 2H' + SO4%; 2) HoSOs — 2H' + S04

13.KoHCcTaHTa UCCOIMAIIMH YKCYCHON KHUCIIOTHI BRIPAXKACTCSI COOTHOIICHUEM:

1) K=[CH3COO]-[H"] / [CH3COOH];

2) K=[CH3COOH] / [CH3COO]-[H™];

3) K=[CH3COO"] / [CH3COOH]-[H*].
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14 Kakue u3 nepeunciIeHHbIX KUCIIOT SBISAIOTCS CUIIbHBIMU?
1) HCI; 2) H2SOs; 3) H3PO4; 4) CH3COOH.
15.Kakue u3 nepeyrcieHHbIX OCHOBAHUM SIBISIOTCS CUIIbHBIMU?
1) Al(OH)s; 2) NaOH; 3) NH4OH; 4) Ba(OH).,
16.B kucnoii cpene pH umeer 3navenue:
)<7;,2)>7;3)=1.
17.BonopoaHblii TOKa3aTeNb 3TO:
1) pH=Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH .
18. I'uapoKCUIBHBIN MMOKa3aTeNb 3TO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
19.Crenenp nuccornuanuu (o)) 1S CJIa0bIX 3JIEKTPOJIUTOB PaBHA:
a=1;2)a>1;3)a<l.
20.ITpu yBenmnueHUH KOHIIEHTPAUKA YKCYCHOUM KHCI0ThI B 100 pa3 cTeneHs AUCCOMAIIN
1) yBenuuutcs B10 pa3; 2) ymenbmutes B 10 paz; 3) yBenuuurcs 8100 pa3; 4) ymensiutcs B 100 pas.
21.pH pactBopa paBen 3. Konnenrpanus nonoB OH™ B 3ToM pacTBope paBHa:
1) 11 M; 2) 103 M; 3) 3M; 4) 1011M.
22 KoHCTaHTa AUCCOIUAIIMH BOJIbI ONPEACIISETCS YPaBHEHUEM:
K= [H"]-[H20]/[OH]; 2) K= [H*]-[OH"] / [H20]; 3) K= [H20]/ [H*]-[OH].
23. Ckonbko M 0,1M pactBopa kucioTel norpedyercs s Herrpanuszanuu 10 vt 0,05 M pactBopa
NaOH?
1) 10 mu; 2) 20 mur; 3) Smut; 4) 25mt.
24. 50 r Na2SO4 nobaBunu k 500 T Boasl. MaccoBast 10715 OTYYUBIIETOCS pacTBOpPA paBHA:
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
25. B 400 r pactBopa coaepxurcs 40 r KCl. MaccoBas 1011 pacTBopa paBHa:
9%; 2) 10%; 3) 4%; 4) 12%.
26.3akoH AeicTByrommX Macc 11 peakuuu A+B — C+D:
1) K=[A]-[B)/ [C]-[D]; 2) v=k-[A]-[B];
3) v=k -[C]-[D]; 4) K~=[C]-[D) [A]-[B].
27 Ilpu yBenmdenuu Temmepatypsl Ha 20° C ckopocTh peakium Beipocna B 9 pas. TemmepaTypHbIi
Kod(hpurmeHT paBeH:
1)4,5; 2) 3; 3) 2; 4) 0,5.
28.Kak M3MEHHTCS CKOPOCTh PEaKIMM TpH CHIKeHHH TemmepaTypsl Ha 20° C? TemmeparypHsbrii
KO3 PUIMEHT paBeH 2:
1) yBenuuutes B 2 pasa; 2) ymeHbIIUTCA B 4 pa3a; 3) yMeHbIIUTCS B 2 pasa.
29.Kak M3MEHHUTCSI CKOPOCTh XUMHUecko peakiuu A + 2B — C, ecnu KoHIIeHTpaluio Bemiectsa B
YBEJIMUYUTH B 2 pa3za?
1) yBennuuTcs B 2 pasa; 2) yMEHbLIUTCA B 2 pa3a; 3) He U3MEHUTCS; 4) yBeTMUUTCS B 4 pasa.
30.YBenuuenue nasnenus B cucreme 2CO + Oz < 2C0O2 cmecTuT paBHOBECHE
1) BrpaBo; 2) BIeBO; 3) HE CMECTHUT

Bapmuanr 2
1. Kakue n3 nmepedyrncIeHHbIX BEMIECTB SIBIISFOTCS KUCIOTaMU?
1) HCI; 2) Fe(OH)s; 3) NaH ; 4) H2Se; 5)H2SeOs; 6)NHs..
2.Kakne ocHOBaHHUSI MOTYT 00pa30BBIBATH OCHOBHBIE COTH?
1) NH4OH,;
2) KOH;
3) Fe(OH)s;
4) CsOH.
3.Kucnsle conu — 310
1) mpoAyKThI HETIOJIHOTO 3aMEIICHHSI THIPOKCOTPYIIIT OCHOBAHHSI HA KMCIIOTHBIE OCTATKH;
2) MPOAYKTHI HEMOJIHOTO 3aMELICHHUS] aTOMOB BOJIOPOIa MHOTOOCHOBHBIX KHCJIOT aTOMaMH METaJlIa;
3) MPOAYKTHI MOJHOTO 3aMEIEeHHs aTOMOB BOJOPOJIa B KUCJIOTE aTOMaMH METaJlla,
4) IpOAYKTHI MOJHOTO 3aMELICHUS THPOKCOTPYIIIT OCHOBAHUS KUCIOTHBIMH OCTaTKaMH.
4.Ca(H2PO4); sBnsieTcs:
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1) ocHOBaHueM; 2) cpeaHel colibto; 3) KUCIION CoJbio; 4) KUCIOTOM.
5.CoOHNO3 siBnsieTcs:
1) ocHoBaHueM; 2) cpeHei colibto; 3) KUCIION COJibi0; 4) OCHOBHOM COJIBIO.
6. CpeHHE COTM MOTYT OBITh TIOJTYUCHBI:
1) ocHoBanue + KuciaoTa (M30BITOK); 2) KHCIOTa + OCHOBaHKE (M30BITOK); 3) KKCIIasi COJIb + IEI0Yb.
7.C KaKvMU U3 IEPEYUCIIEHHBIX HUKE BELIECTB Oy/IeT pearupoBaTh COJsSHAs KUCIOTA!
1) N2Os; 2) Zn(OH):2 ; 3)CaO; 4)AgNOs ; 5)H3POs; 6) H2SO4

8.3aBUCUMOCTh CKOPOCTH XUMUYECKONU PEaKIIUi OT KOHIIEHTPAIH OIPEIEISIeTC:
1) 3aKOHOM PKBHBAJICHTOB; 2) 3aKOHOM JICHCTBYIOIIUX Macc; 3) mpaBuioMm Bant-I'odda;
4) ypaBHeHHEM AppeHuyca.
9.3akoH neicTByrOnMX Macc s peakuun A+2B «» C+D:
1) Ke=[A]-[B]?/ [C]-[DI; 2) v=k -[A]-[BT*; 3) v=k -[C]-[D]; 4) Ke=[C]-[D}/ [A]-[B]*.
8. B cootBercTBuu ¢ npaBuioMm Baut-I'odda, c poctom TemnepaTypsl CKOPOCTh PEaKIHU
1) He u3meHsieTcs; 2) yMeHbIlaeTcs;3) BO3pacTaer.

11. Yem 0ObscCHsETCS TOBBIIIEHHE CKOPOCTH PEAKIIMU IIPHU B BBEICHUU B CUCTEMY KaTajau3aTopa:

1) ymMeHbIlIeHHEeM SHEPTUH aKTUBALIUK; 2) BO3pACTAaHUEM YHCJIa CTOJIKHOBEHUI;

12. Crenenp auccouuanuu (o) A cladbIX 3JEKTPOIUTOB PaBHA:
Ha=1;2)a>1;3)a<l.

13. Ilpomnecc aucconuanuu opTopochopHOil KUCIOTHI ONMUCHIBACTCS] YPABHEHHEM:
1) HsPO4 < 3H' + PO4*; 2) HsPOs — 3H' + POs*

14. KoHcraHTa Auccolyalyy MIaBUKOBOM KMCIOTHI BBIPAXKAETCS COOTHOLLIEHUEM:
1) K=[H"]-[F]/ [HF]; 2) K=[HF] / [FT-[H"]; 3) K=[F] / [HF]-[H"].

15. Kakue u3 nepeuucieHHbIX KUCIIOT SBISIOTCS ClIa0bIMU?

1) HCI; 2) H2SO4; 3) HCIO4; 4) CH3COOH.

16. Kakue u3 nepeuncieHHbIX OCHOBAHUMN SBJISIOTCS CUIIBHBIMU?
1) Cu(OH)2;2) KOH; 3) NH4OH; 4) Ba(OH)>.

17. B mienouHoii cpene pH nmeer 3nauenue:

1)<7;2)>17;3)=T.

18. BoopoaHsblil mokas3aress 3TO:
1) pH=Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH .

19. T'uapokcuIbHBIN OKa3aTeNb TO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
20. ITonmxenue nasnenus B cucreme 2CO + O, < 2CO2 cmecTuT paBHOBECHE
1) BripaBo; 2) B1eBO; 3) HE CMECTHUT.

21. pH pactBopa paBen 9. Konnenrpanus nonos OH™ B 3ToM pacTBope paBHa:

1) 11 M; 2) 10°M; 3) 5M; 4) 510M.

22. KoHCTaHTa AUCCOIHAIINH BOJIbI OTIPECNIIETCS ypaBHEHUEM:

1) K= [H*]:[H20]/ [OH]; 2) K= [H*]-[OH] / [H20]; 3) K= [H20]/ [H*]-[OH].

23. duccoumariisi BOABI MOKET ObITh BhIpa)K€HA YpaBHEHUEM:
1)H:0 — H"+OH;2) H,O0 < H"+OH’; 3) H.O «— H'+ OH"

24. Cxonpko mia 0,1M pactBopa KHCIOTH moTpedyercs mis HehTpammsanuu 10 mu 0,1 M pactBopa
KOH?

1) 10 mut; 2) 20 mi; 3) Smit; 4) 3aBUCHT OT (PaKTOpa SKBUBAJIEHTHOCTH KHUCIIOTHI.

25. 10 r Na2CO3 no6asmnu k 100 r Boabl. MaccoBasi 10J1sI MOTYYHBILETOCS pPacTBOpa paBHa!

1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.

26. B 40 r pactBopa conepxkutcs 4 r CaClz. MaccoBas nons pactBopa paBHa:

a. 9%; 2) 10%; 3) 40%); 4) 12%.

27.  Tlpu yBenuuennu Temmepatypsl Ha 20° C ckopocTh peakimu Beipocia B 9 pas. TemmepaTypHbiit

K03 (HULIMEHT paBeH:

1)45;2)3;3)2;4)0,5.

28. Kak M3MeHHTCS CKOPOCTh PEaKIMM MpH CHIKeHHH TemmepaTypsl Ha 20° C? TemmepaTypHbIit
KOA(QPUIHMEHT paBeH 2:

1) yBenuuuTcs B 2 pasa; 2) yMEHBIIUTCS B 4 pasa; 3) yMEHBIIUTCS B 2 pasa.
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29. Kax u3menurcs ckopoctb xumuueckoil peakuuu A + 2B — C, eciy KOHILIEHTPALKIO BEIECTBA
A yBenuuuTh B 2 pasza?

1) yBenuuuTcs B 2 pasa; 2) yMEHBIIUTCS B 2 pa3a; 3) He u3MEHUTCS; 4) yBenuuuTes B 4 pasa.

30. Ilpu yBenMueHHH KOHIIEHTpAUU YKCYCHOU KUcIoThl B 100 pa3 cTreneHb auccoiuanuu

1) yBenuuutcs B10 pa3; 2) ymenbmutes B 10 paz; 3) yBenuuurcs 8100 pa3; 4) ymensiutcst B 100 pas.

Bapuanr 3

1. Kakue 13 nepeduciaeHHbIX BEIECTB ABISIOTCS KUCI0TaMu?
1) HCI; 2) Fe(OH)s; 3) NaH ; 4) MgOHNOs; 5) HCIO; 6) NHs,
2. Conb NaHS nazbiBaetcs:
1) ruapocynbdat HaTpus; 2) ruapoKcocyabhaT HaTpus; 3) TUAPOCYIb(U HATPHUS.
3. YKka3arb KMCIIOTHbIE OKCHJIBIL:
1) SO3; 2) CaO; 3) NO; 4) CO2; 5) MgO.
4. Kakue 13 epeunciieHHbIX COCIUHEHNH OTHOCATCS K OKCHIaM:
1)NO2; 2)MnO2; 3)K20.
5. Co(HSOs): sBnsercs:
1) ocHOoBaHueM; 2) cpeaHel colibio; 3) KUCIION COJIbi0; 4) OCHOBHOM COJIBIO.
6. Kuciible coiay MOTyT OBITh OTYYEHBI:
1) ocHoBaHue + KucnoTa (U30bITOK); 2) KMCI0TA + OCHOBaHUE (M30BITOK); 3) KUCIIas COJIb + IIEJI0Yb.
7. Kakue U3 nepeunciieHHbIX HUKE KUCIOT 00pa3ytoT KUCIbIE COJIH:
1) HI; 2) HaSe; 3)H2SeOs; 4)CH3;COOH.
8. (CuOH)COs sBusieres:
1) ocHoBaHueM; 2) cpeHell conbio; 3) KUCION COJbI0; 4) OCHOBHOM COJIbIO.
9. MonsipHast KOHIIEHTpalLusl pacCUnuThIBaeTCs 1o (popmyie:
1) Cm = m/(Vp-pa-M) ; 2) Cm = m/Vp-n11-M ; 3)Cm = v/Vp-pa.
10. 3akoH pelicTByromux Macc 1ist peakuuu 2A+B — C+D:
1) Ke=[A[BY/ [C] [D]; 2) v=k [AT2[BI; 3) v=k [C] [D]; 4) K=[C] [D}/ [AT2[B].
11. Auruapuaom kakoi kucioTsl siBisgercs P2Os (kakast KMCI0Ta COOTBETCTBYET JAHHOMY OKCHUIY):
1)docdopucroit; 2) nBydochopHoii; 3) opTodochopHO.
12. Kakue u3 nepeuncieHHbIX KUCIIOT SBISIOTCSA CUIIBHBIMU?
1) HCIO; 2) H2S04; 3) H3PO4; 4) CH3COOH.
13. B 0,02 M pactBope ogHOoOCHOBHOM KHcaoThl pH=6. Kakoe yTBep:xaeHue o cuiie 3Ton
KHCIIOTHI TPaBWIbHO: 1) KMCTI0Ta CUiIbHAA 2) KHCIIOTa cialasi.
14. B menounoit cpene pH 1)< 7;2) > 7; 3) =7.
15. KoHIeHTpalus HOHOB BOIOPOJIa B pacTBope paHa 10™. pH 1aHHOrO pacTBOpa paBeH:
1) 4; 2) -4, 3) 10.
16. Onpexnenuts pH 0,01 M pactBopa HCL:
1)14; 2)12; 3) 2.
17. NoHHOE pOU3BEAECHHUE BOJIBI 3TO:
1)Kw= [H']-[OH] / [H20];2) Kw= [H*]-[OH; 3) Kw= [H20]/ [H']-[OH].
18. Onpenenuts pH 0,1 M pactBopa NaOH:
1)11; 2)13; 3) 3.
19. BoopoaHslii oKa3aTelb 3TO:
1) pH=Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
20. Onpenemuts pH 0,01 M pactBopa NHAOH (Kn = 1,75x10°):
1)14; 2)12; 3) 2; 4) 11.
21. Macca 22,4 1 raza Oz (060beM U3MEpEH MpH H.Y.):
1)16r; 2)321;3)24r.
22. Ckonsko rpamm KOH conepxurcst B 1n1 1M pactBopa KOH?
1)46r;2)50r;3)56r;4)112r.
23. B 1 n pactBopa conepxurcs 20 r NaOH, monsipHast KOHIIEHTpalus JaHHOTO PacTBOpa:
1)1M;2)0,5M; 3) 2 M.
24. B 100 r Boaber pactBopuiu 25 r KCI. Maccosas nons KCI B pacTBope paBHa:
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1) 9%; 2) 20%; 3) 4%); 4) 12%.
25. Kak uzmenutcs ckopocth peakiun 2NO+02—2NO2, eciin 00beM peaKIImoOHHOTO cocyaa
yBEJIIMYUTH B 2 pa3a: 1)ymensmures B 4 paza; 2) ymeHbIIUTCS B 8 pa3; 3) Bo3pacTeT B 4 pasa
I') BO3pacTer B § pas.
26. Kak nu3MeHHUTCS CKOPOCTh PeaKiiy PU CHUKeHHH TemmepaTyphl Ha 20° C? TemmeparypHsiii
ko3 uImeHT paBeH 3:
1) yBenuuutcs B 3 pasa; 2) ymeHbIIUTCS B 9 pasa; 3) ymeHbuTcs B 27 pas.
27. Kak u3BMEHHUTCSI CKOPOCTh XUMUUECKOH peakinu A + 2B — C, eciii KOHLIEHTpAI|IO BEIIECTBA
B yBenuuuTs B 4 paza?
1) yBeIU4HUTCS B 4 pasa; 2) yMeHbIIUTCS B 4 pa3a; 3) He u3MeHuTcs; 4) ypenuuurtes B 16 pas.
28. B kxakom HampaBJIeHHH CMECTUTCS] paBHOBECHUE MPU MOHMKEHUH TEMIIePaTyphl
2CO(r)+02(r) <>2CO02(r), AH°=-566 x]Jx:
1) BpaBo ; 2) BIIEBO.
29. Kak noBnusieT Ha paBHOBECHE MOBBIIICHUE JAABJICHUS CIEIYIOIIEH PeaKuu
2CO(r)+02(T) «>2CO2(1), AH°=-566 x/]x:
1) paBHOBECHE CMECTUTCS BIIPABO ; 2) pABHOBECHE CMECTUTCS BJIEBO; 3) HE MOBIUSET.
30. Yka3aTp, KaKUMU U3MEHEHUSIMU KOHIICHTPAIIU pearupyrolluX BEIIeCTB MOXKHO CMECTUTh
BIpaBo paBHoBecue peakiuu: CO2(1)+C(tB.) «>2CO(1):
1) Ccoz; 2)Cc; 3) Cco.

Bapuanr 4
1.Kakue 13 nepeuncieHHbIX BEIIECTB SBISIOTCS COMAMU?
1) Cr2(HPO4)3, 2) Ca(H2P04)2, 3) MgOHNOs3, 4) HoCrOy4, 5) H2S, 6) Be(OH):
2.Kakue rujpoKCuIbl MOTYT 00Pa30BhIBATH OCHOBHBIE COJIU?
1) Ca(OH)2, 2) KOH, 3) Zn(OH)z2, 4) LiOH, 5) NH4OH.
3.Kakue kucinoTsl MOryT 00pa3oBBIBATH KHCIIBIE COH?
HNO3, 2) H2SOs3, 3) HF, 4) H3POg4, 5) HaS.
4.Al(HoPOy4) sBasiercst @ 1)ocHOBaHWeM, 2) CpeaHEl CObi0, 3) KHCIOH COJNbio, 4) KHUCIOTOH, 5)
OCHOBHOM COJIBIO
5.Kakue KucinoTel COOTBETCTBYIOT CIEAYIOIIUM OKCHIaM
1) SO2, 2)P20s, 3)Cl20s, 4)N2O3 5) SO3.
A)H2S04, B) HNO2, B)HCIO, I')H2SO3, J)HNOz, E)HCIOs, XK)H3PO4
6.0cHOBHas coJb 00pa3yercs:
1) Mg(OH)2 + HClI wenoer. —... 2) H2SO4 +NaOH — ... 3) Na2COs + KOH — ...
7.KOH Gyner pearupoats ¢
1)Ca(OH)2, 2) Na2S04, 4) Zn(OH)2, 5) Al,03,6) P20s
8.H2SO4 6yzner pearuposarts ¢
1) SOs, 2) BaO, 3) N20s, 4) Al203, 5) Na2O
9.MaccoBas noms onpezensiercs no Gopmyie:
a) ® = m(s-8a) / m(H20); 6) w = m(s-Ba) / M(p-pa); B) ® = M(8-Ba)/ M(p-is)
10.EauHuIeit n3aMepeHus CKOpOCTH TOMOTEHHON XUMUYECKOW PeaKIIHu:
1) Mons/n-c; 2) (kmonb M) /u;  3) (Monb-c) /mm;  4) (1°c)/ MOMB
11.Bo cKoIbKO pa3 U3MEHUTCS CKOPOCTh PEaKlii, ypaBHEHHE KOTOPOI
2A+B— A2B,
€CJIM KOHLEHTpauuo [A] yBenuuuTs B 3 pa3a, a KoHLeHTpauuto [B] ymenbmuTs B 3 pasza
1)ymensiiutes B 3 pa3a; 2)yBenuuurtcs B 9 pa3; 3)yBenuuurcs B 6 pa3s; 4)yBenuuutcs B 3 pasa.
12. OpuH Katanu3atop CHWKaeT sHepruto aktuBaiuu Ha 10 k/[x, apyroit — Ha 30 x/bx. Kakoii
s dextrBHEE?
a)l; 0) 2.
13. Kakue u3 nepe4ynciIeHHbIX OCHOBAHHUM SIBIISIFOTCS CUIIBHBIMU DJIEKTPOIUTaAMU?
1)KOH, 2) Mg(OH)2 3) NH40OH, 4) CsOH, 5) Zn(OH)., 6) Ca(OH):
14. pH 0,01 M pactBopa KOH pasen:
a)2; 06)13; B)3; )12
15.  Kakue u3 nepeuucieHHbIX KUCIOT SIBJISIOTCS CUIIbHBIMU?
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1) CH3COOH, 2) HCIQOq4, 3) H2S, 4) HF, 5) HBr, 6) HNOs
16. KoHnnenTpanust HOHOB BOAOPO/1a B KUCIION cpejie:
1) [H*] < 107 momns/m, 2) [H*] > 107" moxs/x, 3) [H'] = 107 momb /1
17. pH 0,01 M pactBopa HCLO4 paBen
1) 2; 2) 3; 3) 12; 4) -2; 5) 13
18. Kakue u3 nepeunciieHHbIX BELIECTB SBISIOTCS CHIIBHBIMU 3JIEKTPOJIUTAMH:
H.S, HF, CaClz, H2SOs3, Fe(OH)3, LiOH, NHsOH, NaHCO3
19. MOo3HO 11 ¢ TOMOIIEI0 (peHoN(TaTIenHA OTIIMYUTH KUCIIYIO CPey OT HEUTPaIbHOM?
a) MOXKHO; 0) HeNb3s
20.  Komnuentpauus nonos SO+% B 1 M pactBope AL2(SO4)3 paBHa:
1 momw/m; 2) 3 Mmonb/1; 3) 6 Moab/11; 4) 2 MOJIB/IT
21.  pH pacrtBopa pasen 3. Konnenrpauus nonos [OH'] B 3ToM pacTBope paBHa:
11M; 2)10°M; 3)3M; 4)101M
22. B pearupyroiieit cucteme, ypaBHEHUE KOTOPOI
2 NO(r) + Cl(r) «> 2 NOCI (r) - Q paBHOBecHEe CMECTUTCS BIIPABO:
1)npu NOBBILICHUH AABJIEHUS;, 2)IIPU UCIIOIB30BAHUS KaTaau3aTopa;
3)npu MOHMKEHUH TeMIlepaTypsbl; 4)mnpu nossiieHnn KonueHTrpauurn NOCI.
23.  Kakoe 13 Bo3/eiicTBUIl HE MOXKET MOBJIHATH Ha MOJIOKEHUE PaBHOBECHS B 00paTUMOI peakiun’?
l)u3meHeHne Temneparypspl; 2)U3MEHEHHE KOHLEHTPALUU PEarupyrolnX BELIeCTB;
3)u3MeHeHue AaBiaeHus;  4)BHECEHHUE KaTaau3aTropa.
24. Tlpy yBeTMYCHUH KOHIIEHTPAIUN CEPHUCTOM KUCIOTH B 100 pa3 CTeeHb qUCCOIUAIIUN
1) yBenuuutcs B10 pa3, 2) ymensmutes B 10 pas, 3) yBenuuurcsa 8100 pa3z, 4) ymensiurcs B 100 pas,
5) HE U3MEHUTCHI.
25. pH pacrBopa pasen 2. Konuenrpanust nonos [H'] B 3ToM pacTBope paBHa:
1) 12 mons/m;  2) 102 mons/n;  3) 2 mons/1; 4) 10712 mons/n

26. 30 r NaCl no6asuim k 300 r Bobl. MaccoBast 10J1s1 OJIYYHUBIIETOCS PacTBOPA paBHa:
1) 0,09; 2) 1; 3) 0,5.
27 B 100 r pactBopa coxepxkutcst 10 T K2CO3z. MaccoBas nosnst pactBopa paBHa:
5%, 2) 10%, 3) 1%.
27.  pu ysemuuenuu Temmnepatypsi Ha 30° C ckopocTh peakiuu BhIpocia B 27 pas.

Temneparyphslit ko3 dunment pasen:4,5; 2) 3; 3) 2.
29. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIINY, YpaBHEHUE KOTOPOU

2502 + O = 280;
IIpU MOBBIILIEHUH J1aBJIEHUS B cucTeMe B 3 paza?

1) yBenuuuTtes B 9 pa3, 2)yBenuuutcs B 6 pa3, 3)yBenuuutcs B 27 pa3z, 4)yBenuuutcs B 18 pas.
29. Kax H3MEHHTCS CKOPOCTh PEaKIHy TIpH yBeIndeHun TemmepaTypsl Ha 30°C? TemmepaTypHbiit
KO3 QHUIHEHT paBeH 3.
yBeIMUUTCS B 3 pas3a, 2)yMeHbLIUTCS B 9 pasz, 3) yBenuuutcs B 9 pas, 4)yBenuuurcs B 27 pas.

0) KpuUTEpHUH OLICHUBAHUS KOMIIETCHIIMH (PE3yJIbTATOB):

Ounenka Kpurtepun onenkn

OtinuHO CrTyneHT AOKEH MPpaBWIBHO OTBETUTH Ha 27-40 BonpocoB
36-40

Xoporo CTyzneHT HO0KEH IPaBUIIBHO OTBETUTH Ha 26-23 Bompoca
30-35

Y 10BIIETBOPUTEIILHO CTyneHT AOKEH PaBWIIbHO OTBETUTH Ha 22-18 Bonpocos
24-29
HeynosnersopurensHo | CTyaeHT NpaBUIbHO OTBETUII MEHEE, YeM Ha 18 Bompocos
23 1 MEHbIIIE

8) Onucanue wkanvl oyenusanus: 4x OaulbHAs: OTIUYHO, XOPOIIO, YAOBJIECTBOPUTEIHHO,
HeynoBnerBopurenbHo. Ilepecuer mkansl B 100 OanbHYIO OCYIIECTBISETCS B COOTBETCTBHH
cootBerctByeT m. 3.4.2. CMK-IIJI-7.5-06 «IlonoxxeHust o KpeauTHO-MoayiabHOU cucteme HUAY

MHUODN».
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4.2 KoHTpoJbHBIE pa00ThI
Oyenounoe cpedocmeo Ne 3.1

MUHHUCTEPCTBO HAVKU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPALINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICHIETO OFPA30OBAHHUA

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIN YHUBepcuter « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV SHEePTeTUKN ~

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pasoBaHs
«HaryoHasIbHbIN MccTleoBaTeIbCKU SaepHbI yHVBepcuTeT «MUDV»

(MATD HUAY MUDN)
Hampasnenue 13.03.02 DnexTposHepreTuKa 1 3J1eKTPOTEXHUKA
HOJrOTOBKH
o6pazoBaTeibHast Onexrposneprerndyeckue cucreMsl ADC
nporpamma
Hucnurnnuna Xumus

KomiuiekT 3agaHuid 111 KOHTPOJIbLHOM PadoThI

Tema: «OCHOBHBIE NOHSITHA B XHMHH. KonueHTpaunn».

Bapuanr 1

1. Hanummre ypaBHeHue nosyueHust HepactBopumoro ocHoBanuss  Cu(OH): .

2. Kak nokazatb amdorepnocts Zn(OH): . [IpuBecTr ypaBHEHHS COOTBETCTBYIOIINX PEAKIIHA.
3.Hanummre ypaBHEHUS peaklMi, NP IMOMOILM KOTOPBIX MOYHO OCYLIECTBUThH CJEIYIOIUE
MIpeBpaILCHUS:

MgCl; — MgSOs — Mg (OH) 2 —» MgO — MgCl..

4. BoIpa3uTh B NPOIEHTAaX KOHIIEHTPAINIO pacTBOpa, coaeprkamiero B 250 T Boas! 50 T INIIOKO3BL.

5. Cxonbko rpammoB CuSO4 conepsxkutces B 10 mut 0,2 M pactBopa?

6. PactBop H2SO4 conepxut 49 r HoSO4 B 1 utpe. PaccunTtaTh MOJISPHOCTE 3TOTO PAcTBOPA.

7. HaiiTi  MOJSpHOCTH M HOpMaITbHOCTH 15 % - pactBopa H2SOs (mmotHocTs 1,1 1/MIN).

8. Kaxoii 00bem 6,0 M pactBopa HC1 Hano B3sTh A1 npurotosienus 25 mia 2,5 H pactsopa HC17?

Bapuanr 2

1. Hannmmre ypaBHEeHUeE MOIydYeHUs] HepacTBopuMoro ocHoBanus — Mg(OH).

2. Kak nokazars amporeprocts  Al(OH)s . [IpuBectu ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIHI.
3.Hanummure ypaBHEHUs peakiuil, IPH MOMOILIY KOTOPBIX MOKHO OCYILECTBUTH CIIEIYIOIINE
MIpeBpaLICHHUS:

Cu — CuO — CuCl; — Cu (OH)2 — Cu (OH)NO3 — Cu (NO3)

4. BeIYyucauTh MPOLEHTHOE COJIEpKaHue pacTBopa, coaepkamero: 60 r AgNOs B 750 r BobI.

5. Cxonbko rpammoB BaCl; comepskurcs B 25 M 0,5 H pacTtBopa?

6.Paccunrtare Cm u CH pactBopa H2SO4 ¢ MaccoBoit moneit 20 %. [TnotHOCTH pacTtBopa 1,15 r/mi.
7. Cronpko MmunmmatpoB 0,5 | pactBopa H2SO4 MoxHO nipuroToBuTh U3 15 Mt 2,5 M pactBopa?
8. Cxonbko MumruuTpoB 10 %- pacTBOopa kapOoHATa HATPHUA, TUIOTHOCTH KoTOporo 1,105r/mn, Hamxo

npubaButh K 1 112 % -pactBopa, mioTHOCcTh KoToporo 1,020 r/mi, 4yro6s! nomyuuts 3 %- pactBop?

Bapuanr 3

|.Hanummre ypaBHEHNE MTOIYYEHUS HEPACTBOPUMOIO OCHOBAHUS Fe(OH): .
2. Kak noxazats amporepaocts  Sn(OH)2 . IIpuBectu ypaBHEHUS COOTBETCTBYIOIIMX PEaKIUil.

3. CocTtaBuTh YypaBHEHHsS peakUUW, C TOMOIIBI0 KOTOPHIX MOMKHO OCYLIECTBUTH YKa3aHHbIE
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MIpEeBpaILCHUS:
Ba — BaO — BaCl, — Ba(NOz), — BaSO4
4. CKoJIbKO I'paMMOB pacTBOPEHHOI0 BelecTBa coaepxkutcs B 50 r 3 % -pactBopa xsnopuzaa HaTpus?

5. BeluucanTe MOJSIpHYIO M HOpMAJIbHYIO KOHLIEHTPAIMIO pacTBopa cyibhara Kaius, B 20 MJI KOTOPOTrO
conepxutcs 1,74 r pacTBOPEHHOT'O BEILIECTBA.

6. Cxonbko rpammoB NaxCOz comepskurcst B 500 mut 0,25 M pactBopa?

7. Paccunrats CM pacTBOpa ¢ MaccoBoii noneit Alo(SO4)s 20 % u maotHOCTHIO 1,231/CcMC.,

8. Kakoii 06sem 0,1 M pactBopa H3PO4 MmoxHO nipurotoButs u3 75 mut 0,75 H pactBopa?

0) KpuTepHUU OIICHUBAHUS KOMIIETEHITNH (PEe3yabTaTOB):
10 YPOBHIO CJIOKHOCTH 32 KaXKI0€ 3aJJaHNe CTABUTCA OMPEeNIEHHOE KOJIMYECTBO 0alIOB;

B) OIIMCaHHUEC MIKaJIbl OLICHUBaHHUA:

3a kaxkgoe 3amanue - mo 2 6ana, 3a mepBoe 3aaanue 1 6amr. Ecnu 3amanue caenano 4acTHIHO
cTaBUTCs IpoOHBIe Oanbl. CymmapHbiit 6amt — 15.
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Oyenounoe cpeocmeo Ne 3.2

MUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPALIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICHIETO OBPA30OBAHHUA

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACpPHBIH YHUBepcuter « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HePIreTUKNI —

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIETO 00pasoBaHs
«HarnyoHasIbHbIN MccTIeoBaTeIbCKUI SaepHbI yHVBepcuTeT «MUDV»

(MATD HUAY MUDN)
Hampasnenune 13.03.02 DnexTposHepreTUKa 1 3J1eKTPOTEXHUKA
HOJrOTOBKH
o6pazoBaTeibHast Onexrposneprernyeckue cucreMol ADC
nporpamma
Jucnumnimaa Xumus

KomiuiekT 3agaHuid 1J11 KOHTPOJIbLHOM PadoThI

Tema: «XXuMHnuyeckass KHHETHKA», «XHUMHYeCKOe PABHOBECHE).
Bapuant Nel

1. B cucreme CO + Cl2 — COCl1: konuentpauuto CO ysenuumiu ot 0,03 go 0,12 monw/n, a
koHueHTpanuio Clz - ot 0,02 1o 0,06momnb/1. Bo ckonbko pa3 Bo3pocia CKOPOCTh MPSIMON peaKiiu?

2. ITpu 20°C peakuust MpoTEKaeT 3a 2 MUHYTHL. 332 CKOJIBKO BpEMEHH OyIeT MPOTEKaTh 3Ta peaKkius npu
50°C? TemnepaTypHbiii KOAPGUIIUEHT CKOPOCTU PEAKIIMH PaBeH 2.

3. Bo ckonbko pa3 yBemMUMTCS CKOPOCTh peakuuu, mpoTekatomiei npu 298 K, ecnu B pe3ynbrarte
MCIOJIb30BaHUs KaTaau3aTopa yAaJd0ch YMEHBIIUTh SJHEPTUIO akTUBaMu Ha 4 k/[/Monb?

4. Bo CKONBKO pa3 yMEHBIIUTCS CKOPOCTh XMMHUeckoil peakuuu 2A(t) + B(r) — 2C(r) mpu
YMEHBILIEHUH JaBJICHUs BCEX BEIIECTB B CUCTEME B 3 pa3a U OAHOBPEMEHHOM ITIOHMKEHUH TEMIIEPATYPhI
cucremsbl Ha 30°C? TemnepaTypHblit K03((HUIIMEHT peakluu paBeH 2.

5. Peakuusa mexnay razoobpasHeiMu BemiecTBaMu A u B BwIpaxaercs ypaBHeHuem A + B — C.
Hauanpabie koHnentpanuu BemectB cocTaBisitoT Co (A) = 0,05 mons/n u Co(B)= 0,05 mons/n. Tlo
HCTEUYEHUH HEKOTOPOr0 BPEMEHH KOHIIEHTpAIMs BELECTB yMEHbIIWIach BABoe. OnpenenuTs, Kak
HE00XO0JIMMO U3MEHHUTh TEMIIEpPATypy, YTOObI CKOPOCTh peaKluu cTaja paBHOW MEepBOHAYaIbHOU CKO-
POCTH, €CJTH a) TeMIIepaTypHBIA KOd(DPHUITMEHT peakInu paBeH 2, 0) sHeprus akTuBanuu pasHa 70 kJx,
TemIepaTypa npoTekanus peakuuu — 27°C?

Bapuant Ne2

1. Peakuums mexnay okcuaom yriepoxa (II) u xmopom nmpotekaer no ypaBaenuro CO + Cl, — COCla.
Kax n3aMeHuTCs CKOpoCTh peakiuu MpH yBeiauueHuu a) koHuentpauu CO B 2 pa3za; 6) KOHLUEHTpaluu
Cl2 B 2 pa3a; B) KOHIIEHTpaIlK 000X BEIIEeCTB B 2 pa3a?

2. ITpu temneparype 30°C peakums mportekaet 3a 25 muHyT, a ipu 50°C 3a 4 munHyTH. Paccunrarh
TEeMIIEpaTypHbII KO3(PPUIHEHT CKOPOCTH peaKlnu.

3. Peakmms mexnay BemiectBaMu A u B Belpaxkaercs ypaBHenmeM A + B — C. HawampHble
koHmeHTpanuu coctaBisitoT Co (A) = 0,03 mouns/i1, Co (B) = 0,05 moaw/71. KoHCcTaHTa CKOpOCTH peakiiuu
paBHa 0,4. HaiiTu HadaJlbHYIO0 CKOPOCTh PEAKIMH M CKOPOCTh PEAKIHUH MO HUCTEYEHWH HEKOTOPOrO
BpEMEHH, KOI'/1a KOHIleHTpaus oOpa3oBasiierocs Beuiectsa C craner pasHa 0,01 momb/m.

4. Dueprus aktuBauu peakuuu O3(r) +NO(T) — O2(r) +NO2(T) paBHa 40 x/>x/mMonb. Bo ckonbko pa3
W3MEHUTCSI CKOPOCTh PEAKIIMK MPHU MOBBIICHUH TeMIepaTypsl ot 27 1o 37°C?
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1. OnuH Katanuszatop cHuxaeT sHepruto aktupauuu npu 300 K wa 20 x/[x/Monb, a 1pyroii -Ha
40 x/Ix/monb. Kakoii karanuzatop 3¢ dexruaee? OTBET 000CHOBATH paCUETOM OTHOIIEHUS CKOPOCTEH
peaxkuuii Ipy UCIOJIb30BaHUU TOIO WM MHOTO KaTajlu3aTropa.

BapuanTNe3

1. Bo ckoibKO pa3 ciiefyeT yBEJINYHUTh AaBICHHUE, YTOOBI CKOpOCcTh 00pa3oBanus NO2 no peakimu 2NO
+ 02 — 2 NO2 Bo3pocina B 1000 paz?

2. ITpu temneparype 20°C peakuus mnpotekaer 3a 25 muHyT, a npu 40°C 3a 4 munytsl. Paccunrath
TEeMIIepaTypHbIA KO3 PHUIUEHT CKOPOCTH PEAKIINH.

3. IIpu 20°C ckopocth xumMuyeckor peakiuu paBHa 0,04 moib/(11*c). PaccuuTaTh CKOpOCTH 3TOM
peakuu nipu 70°C, eciii U3BECTHO, YTO SHEPrusl akTuBaru paBHa 70 k[x/mMoiib.

4, Peaknus Mexay razooOpa3HbpIMH BemiecTBaMu A u B BbeIpakaercs ypaBHeHuemM A + B — C.
Hauanpabie koHneHTpanuu BemiectB coctaBisitoT Co (A) = 0,05 mons/n u Co (B) = 0,05 mons/n. Ilo
HCTEUYEHUH HEKOTOPOr0 BPEMEHH KOHIIEHTpAIUs BEIECTB YMEHbIIMIACh BABOe. OmnpenenuTh, Kak
HE0OXOIMMO HM3MEHHUTh TEMIIepaTypy, YTOOBl CKOPOCTh DPEAKIMH CTajla PaBHOM MEpBOHAYAIILHOMN
CKOPOCTH, €CJIH TeMIIepPaTypHbIi KO3PPUIINEHT peaKkIuu paBeH 2.

5. KakoBo 3HaueHHE SHEPTHH aKTHBAIIMN PEeaKIuu, CKopocTh KoTopoii mpu 300 K B 10 pa3 Gonbiire, yem
npu 280 K.

BapuantNe4

1. Peaknus mexay okcuaom yriaepoaa (II) u xmopom npotekaet no ypaBuenuto CO + Cl, — COClo.
Kak n3aMeHuTCs CKOpOCTh peakliuu MpH yBenuueHuu a) konuentpamuu CO B 2 pa3za; 6) KOHIEHTpaLuu
C12 B 2 pa3a; B) KOHIIEHTpAIIMK 000X BEIIeCTB B 2 pa3a?

2. Ckopocts peakuuu pu 0°C paBHa 1 Monb/n* ¢. Beraucnutb ckopocTs 1o peakiuu npu 30°C, eciu
TeMIIepaTypHbIi KO3(PPHUIIMEHT CKOPOCTH paBeH 3.

3. Peakuust mpoxoauT B ra3oBoit (aze. B peakiun yuactByroT /1Ba BemectBa A u B. M3BecTHO, uTO npu
YBEJIMUYEHUH KOHIIEHTPAIlMN KOMIIOHEHTa A B 2 pa3a CKOpPOCTb BO3pocia B 2 pa3a, a IIpU yBEIMUEHUN
KOHIIEHTpallMu KOMIOHeHTa B B 2 pa3a ckopocTh yBenuumiack B 4 pasza. CocTaBUTh ypaBHEHHUE
npoTekaromei peakuuu. Kak U3MEHHUTCS CKOPOCTh peakIUM NP YBEIUYEHUU OOIIEro AaBlIeHHS B 3
paza?

4. Bo CKONBKO pa3 yMEHBIIUTCS CKOPOCTh XHMHUecKkoil peakuuu 2A(t) + B(r) — 2C(r) mpu
YMEHBIIIEHUH JaBJIEHHSI BCEX BELIECTB B CUCTEME B 3 pa3a M OJJHOBPEMEHHOM IOHMKEHUH TEMIIEPaTyphl
cucremsbl Ha 30°C? TemnepaTypHblit KO3((HUIMEHT CKOPOCTH PEaKIUH paBeH 2.

5. Bo ckonbKO pa3 U3MEHUTCS CKOPOCTh XUMUYECKOM peakiiu NMpH yBEIUYeHUH Temnepatypsl oT 300
K 10 400 K, ecnu remnepaTypHblii koapdunuent 2? Uemy paBHa SHEprHsi aKTUBAILUK 3TOW peaKkLuu?

0) KpuTepHuu OLIEHUBaHMS KOMIIETCHIIMH (pe3yabTaTOB):
10 YPOBHIO CI0XHOCTH 32 KaX/10€ 3aJJaHH€ CTABUTCS OIPEICIIEHHOE KOJINYECTBO OAIIIOB;

B) OIIMCaHHUEC IIKaJIbl OIICHUBAHU:

13amanue-1, 2 3aganue - 2, 3 3amanue -1, 4 3aganue -2, 5 3aganue -2. Ecnu 3amanne cienaHo 4acTUYHO
CTaBUTCS IpoOHBIe OayuTbl. CyMMapHBIiA Oaynt — 8.
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Oyenounoe cpeocmeo Ne 3.3

MHHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUSA POCCUNICKON ®EJJEPAILIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEX/JEHUE BbICIIETO OBPA3OBAHUA

«HaumoHanpHBIH UCCIENOBATENbCKUNA AACPHBIU YHUBepcUuTeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HEePIreTUKNI —

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YYPEXXIeHVIS BBICIIIETO 00pasoBaHs
«Ha1moHaIbHBIV VcciIeoBaTe IbCKI sepHbIV yHuBepcuTeT « MVIDV»

(MATD HUAY MUDN)
Hanpasnenue 13.03.02 DyiekTpodHEpPreTuKa 1 JIEKTPOTEXHUKA
MOJITOTOBKH
oGpasoBarelbHast Onexrposneprernyeckue cucremel ADC
nporpamma
Jucnumnimaa Xumust

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbHOM padoThl

Tema: «IeKTPOJIUTHYECKAST THCCOIHAIUD).

BapuanTt 1
1. Haceimennsii pactBop BaCrOs comepxur 1,5 * 10° monsa Ba** B 11 pactBopa. Berauciuts Ilp
BaCrOa.

2. Tlpoussenenne pactBopuMocTd AgBr pasno 4,0-107%, Berumcnuts xoHnmeHTpammio HoHoB Ag' B
HachIIIeHHOM pacTBope AgBTr.

3. HanucaTb B MOJIEKYJISIPHOM U MOJIEKYJISIPHO-UOHHOM (hopMe ypaBHEHUS peaKIHii:
a) Na.S + FeSO4 — ... 0) NaxS + HCl —...
B) CH3COONa + HNO3 —... r) H2SO4 + KOH —... 1) Pb(NOs)2 + NaJ — ...
4. Ins 0,2 M pactBopa HekoTopoi kuciioTel pH = 3. HaifTu KOHCTaHTY JUCCOIMAITUN ITOU KUCIIOTHI.
5. Paccumntats pH 0,3% pactBopa HCIO4 (rutotHOCTS pactBopal,002r/mi).
Bapuanr 2
1. Ucxons n3 npoussenenus pactsopumoct CaCOs, Haiitn maccy CaCOs, conepxairyro B 100mi ero
HaCBIIIEHHOTO pacTBopa. [IP(CaCOs) = 4.8- 107
2.PactBopumocts Ba (JO3)2 pasHa 2,8-10* mons/n. Beraucnuts I1P.

3. Hanucatb B MOJEKYISIpPHON U MOJIEKYJISPHO-UOHHON (hopMe ypaBHEHUS pPEaKIIMA:
a) AgNOs + FeCl, — ... 6) CaCOs+ HCl — .... B) Ba (OH)2 + HNO3 —....
r) SrSOs + BaClo —.... 1) NH4Cl + Ca (OH)2 —....
4. BeIuHCIUTh KOHIIGHTpanuio HUTpar-noHoB B 0,02M pactBope AI(NO3z)s.
5. Beraucauts crenens auccormaryu 1 pH B 0,01M pacteope HCIO.
Bapuant 3
1. PactBopumocts AQ2SO4 paBHa 2,68 * 102moms/n. Beraucints Ip.
2. Tlpomssemenme pactBopuMocTH PbCOsz pasmo 1,5-107%. Brrumcnauts maccy moHoB Pb%,

conepskamuxcs B 1 1 HaceieHHOro pactBopa PbCOs3, BeIpa3uB ee B MIULITUTpaMMaXx.

3. CocTaBUTH 1O TPU MOJICKYJISIPHBIX YPAaBHEHUS K KOKIOMY U3 MOJICKYJISIPHO-HOHHBIX YPABHCHHIA:
a) H2SO4 + NaOH — ... 0) HCIO + NaOH —... B) Ba(OH)2 + HNO3z —...
r) HCN + KOH —... 1) NHsOH + H2SO4 —-...
4. Beruucnuth pH 0,2% pactBopa Ba(OH)2 (mmotHocTs pactBopa 1,002r/Mi1).
5. Paccunrats konnentpamnuio HCIO, mpu koTtopoii ee crenens auccoruanuu pasHa 0,2%. BeraucanThb
pH Takoro pactBopa.
Bapmuanr 4
1. TIp (PbJz) mpu 15 °C pasro 8,7 * 10°°. BerunciuTh KOHIEHTpAIMIO HOHOB Pb%* 1 J° B HackIIeHRHOM
pactBope PbJ».
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2. PactBopumocTts BaCOs3 paBHa 8,9-10™° mons/n1. Beraucants ITP BaCOs.

3. Harmucath B MOJIEKYISIPHO-UOHHOM (hOopMe YpaBHEHHUS CIEAYIOMNX PEAKIIAMA:

a) CH3COOK + H,SO4 —.... 6) HCOONa + HCI —...

B) NH4Cl + Ca(OH)2 —... r) CaCOsz + HCI —... 1) NaxS + HCl —...
4. Kakyro maccy KOH nazno pactBoputs B 171 Bozbl, 4To0b! pH monmydeHHOro pacTBOpa crai paBeH 12.
5. Crenens auccounaunn HBrO B pactBope m pH pactBopa coorBercTBeHHO paBHbl 0,04% u 5,3.
Onpenenuts KOHLIEHTPALMIO pacTBOpa KUCJIOTHI M KOHCTAHTY €€ IUCCOLMaLUH.

0) KpUTEpHUH OIECHUBAHMS KOMIIETEHIINH (pPe3yabTaTOB):
10 YPOBHIO CIOKHOCTH 32 KaXJI0€ 33JJaHHE CTABUTCS OIPEICIIEHHOE KOJIMYECTBO OAJIIOB,;

B) OIIMCaHHEC IIKaJIbl OLICHUBAHHA:

13amanue-1, 2 3amanue - 1, 3 3amanue -1, 4 3amanue -2, 5 3amanue -2. Ecnu 3aganue caeiraHo 4acTUYHO
cTaBUTCS IpoOHBIe Oaisl. CymMmMapHbIid 6amt — 7.
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Oyenounoe cpeocmeo Ne 3.4

MUHHUCTEPCTBO HAVKU U BBICIIETO OBPA3SOBAHUSI POCCUNCKOM ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BBICLHIEIO OBPA30OBAHHUA

«HaumoHanpHBIH UCCIENOBATENbCKUNA AACPHBIU YHUBepcUuTEeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HEePIreTUKNI —

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pasoBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(MATD HUAY MUDN)
Hanpasnenue 13.03.02 DyiekTpodHEPreTUKa U JIEKTPOTEXHUKA
[OJITOTOBKU
oGpasoBarelbHast OnexTposnepreTnyeckue cucremel ADC
nporpamma
Jucuumimaa Xumust

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM padoThI

Tema: «'uapoans cosein», «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE IIPOLIECCHI».

KonTtpoannas padora 1.

1.0mpenenute CTENEHN OKUCIEHHSI YJIEMEHTOB B CIEIYIOIINX BEIECTBAX U HOHAX:
[lepmanranar kanusi, cepoBOIOPOA, IEPOKCUA BOIOPOAA, OPOMHAsI BOA, HUTPUT KaJIHSL.

NOs, 5042', szOAZ', MnO42', BrOs .

2. [IpuBectu mpuMepkl (He MEHee TSITH) BEUIECTB, KOTOPHIE: a) MOTYT OBITh TOJNBKO OKHUCIUTESIMU; 0) TOJIBKO
BOCCTAHOBUTEJISIMU; B) M OKHCIIMTEJISIMU M BOCCTAHOBUTEIISIMU.

3. Ionb3ysich METOAOM MONIypeakuid, moaoopars K03((UIHEHTH B YPaBHEHHUAX CIECIYIOUINX OKUCIUTEIHHO-
BOCCTAaHOBHUTENbHBIX PEaKLMi, MPOTEKAIONIUX B BOJHBIX PacTBOpaX:

KJ + KNO;z +H3SO0s — J2 + NO+...

NaNO, + KMnO4 +H>O — NaNOs + ...

4. Paccuurars pH 0,01 M pacteopa dpropuna narpus (Ka (HF)=10"%).
5. Hammcatp ypaBHEHUs TUAPONN3a coieil: kapOoHaTa HaTpus, xiopuna menu (I).

Kounrpoabnas padora 2.
1. Onpenenure cTENEHN OKUCICHUS JIEMEHTOB B CIEIYIONIUX BEIIECTBAX U HOHAX:
Masranat HaTpusi, a30THasI KUCIIOTa, XpoMaT HaTpusi, okcus ceuHna (IV), cynbduT kamus.
MOO42', NO, , CI’2042', MnO4', BrO-.
2. IlpuBectu npuMepsl (He MEHEE MATH) BELIECTB, KOTOPHIE: a) MOTYT OBITh TOJBKO OKUCIUTENSIMU; 0) TOJIBKO
BOCCTaHOBUTEISIMHU; B) U OKHUCIIUTENIAMA U BOCCTAHOBUTEISIMH.
3. Tonb3ysich METOJIOM TOJypEeaKIHid, Mo100paTh K0d(QGUIIMEHTH B YPaBHEHHSAX CICIYIONINX OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peaklUii, IPOTEKAIOLINX B BOJHBIX pacTBOpax:
NaNO; + KMnO4 + H,SO4 — NaNOs + ...
Cr(OH); + Br, + NaOH — NaBr + ...

4. Paccunrars pH 0,1 M pactsopa xyopuna ammorust (Kn=107).
5. Hammcatp ypaBHEHUs THAPOIN3a cojlei: kapOoHaTa Kanmus , xsopuaa onosa(Il).

KonTpoasnas padora 3 .
1. Onpenenure cTeneHN OKUCICHHUS DIIEMEHTOB B CIIC/IYIOIIUX BEIIECTBAX U MOHAX:
MaHnraHaT HaTpus, a30THasi KHCIIOTa, XpoMaT HaTpus, okcua cBuHIa (IV), cynbdur kanwms.
NOs', 8042' , CI’2042', MI"IO42', BrOs
2. IlpuBectn ipuMephl (He MEHEE TISITH) BEMIECTB, KOTOPHIC: @) MOTYT OBITh TOJIBKO OKHUCIHUTEISIMU; 0) TOIBKO
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BOCCTAHOBMTEIISIMM; B) M OKMCJIUTEIAMH U BOCCTAHOBUTEIISIMH.

3. ITonp3ysachk METOAOM IMOJIyPEaKLui, 0406paTh Ko3(GQHUIMEHTH B yPABHEHUIX CIEAYIOIIUX OKUCIUTEIBHO-
BOCCTaHOBHTEJILHBIX PEAKIIH, TPOTEKAIOIMX B BOJAHBIX PACTBOPAX:

H.0, + KoCr,07 + H.SOs — O + ...

MnSQO; + KMnO4 + H,O—>...

4. Paccunrats pH 0,01 M pacteopa nutputa kamus (Kn=104).
5. Hamucatp ypaBHEHUsI THAPONIN3a coJiel: cynbuTa Kanus , Hurpara kodansta (II).

KonTtpoannas padora 4.
1. Onpenenute cTENEHN OKUCIEHUS JIEMEHTOB B CIEAYIONIUX BEUIECTBAX U HOHAX:
Ilepmanranar xanusi, CepoBOAOPOJI, MEPOKCH] BOAOPOJa, OpOMHasi BOJA, HUTPUT KaJHs.
NOs', 8042' , CI’2042', MnO42', BrO; .
2. IlpuBectu npuMepsl (He MEHEe IMATH) BEIIECTB, KOTOPHIE: a) MOTYT OBITh TOJBKO OKUCIUTENSIME; 0) TOJIBKO
BOCCTAHOBUTEJISIMH; B) M OKHCIIMTEIISIMU H BOCCTAHOBHUTEIISMHU.
3. Ionp3ysich METOAOM MONIypeakuid, moaoopars K03 (UIMEHTH B YPaBHEHUAX CICIYIOLUINX OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKLUil, MPOTEKAIONX B BOJHBIX paCTBOpax:
KC10O+KJ+H,SOs - KC1+J, + ...
KBr + KMnQO4 + H.0 — Br, +

4. Paccuurars pH 0,001 M pactsopa noguna ammonus (Kn=107).
5. Hammcate ypaBHeHUs ruponu3a cojieit: cynbhuaa HaTpus, xiaopuaa Hukens (11).

Kounrpoabnas padora 5.
1. Ompenenute CTENEHN OKUCICHUS 3JIEMEHTOB B CIICIYIOLIMX BELIECTBAX U NOHAX:
ManraHaT HaTpusl, a30THasi KHCIIOTa, XpoMaT HaTpusi, okcua ceuHia (IV), cynbdur xanws.
MOO42_, NOy , CI’2042', MnO4', BrO-.
2. IlpuBectn mpumepsl (HE MEHee IATH) BEUIECTB, KOTOPBIE: a) MOTYT OBITh TONBKO OKHUCIHTEISIME;, 0) TOIBKO
BOCCTAHOBUTEJISIMU; B) M OKHCIIMTEJISIMH M BOCCTAHOBHUTEIISIMU.
3. Ionp3ysich METOJIOM TONypEeaKIyid, moa00paTh K0d(QGUIIMEHTH B YPaBHEHHUAX CICIYIONINX OKHUCIUTEIHHO-
BOCCTaHOBHUTENbHBIX PEaKLMi, TPOTEKAIONIUX B BOJHBIX PacTBOPaX:
PbO; + HC1 — PbC1,+ C1,...
NaNO, + KMnO4 +H>,O — NaNOs +

4. Paccuurars pH 0,1 M pactsopa dropuna xamus (Kn=104).
5. Hamcate ypaBHeHUs ruaponusa coneit: hocdara Hatpus, xiaopuna maraus (1I).

Koutpoabnast padora 6.
1. Onpenenure cTeNeHN OKHUCICHUS JIEMEHTOB B CIIEIYIONINX BEUIECTBAX M HOHAX:
lunpokcuy MHKA, IEpMaHTaHaT HATPHsl, HUTPAT KaJbIIKs, HOJ0BOAOPO/, cybdart xxeiesa (111).
WO42', 8032' , CFO42', MnOg4, BrO, .
2. IlpuBectu npuMepsl (HE MEHEE ISATH) BELIECTB, KOTOPHIE: @) MOTYT OBITh TOJBKO OKUCIUTEISIMU; 0) TOJIBKO
BOCCTAaHOBUTEISIMHU; B) U OKUCIIUTENIAMA U BOCCTAHOBUTEISIMH.
3. Tonb3ysich METOJIOM TONypEeaKIHid, Mo100paTh K0I(QGUIIMEHTH B YPaBHEHHAX CIICIYIONINX OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKHii, MPOTEKAIOIINX B BOJHBIX PACTBOPAX:
K>oCr07 + KJ + Ho,SO4 — Jo+ ..
KBr + KMnOs + H,O — Brp +

4. Paccunrars pH 0,1 M pactsopa xyopuna ammonust (Kn=107).
5. Hammcatp ypaBHEHUS THAPOIU3a COJeH: cynb(nTa Kanus , HUTpaTa aTfOMHHUS.

KonTtpoasnas padora 7.
1. Onpenenute cTENEHN OKUCICHHS 3JIEMEHTOB B CIIEIYOIIMX BEIECTBAX U HOHAX:
MasraHat HaTpus, a30THasI KUCIIOTa, XpoMaT HaTpusi, okcu cBuHa (IV), cynbduT kamus.
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NOs', 8042_, Cr2042‘, MI"IO42', BrOs

2. IlpuBectn mpumepbl (HE MEHEe IMATH) BEUIECTB, KOTOPHIE: a) MOTYT OBITh TOJIBKO OKUCIUTENSIMU; 0) TOIBKO
BOCCTAaHOBHUTEISIMU; B) U OKUCIUTENSIMHA U BOCCTAHOBUTEIISIMH.

3. Ilomp3ysich METOAOM TOIYpEaKIuii, moxo0parh Kod(GUITUEHTH B YPAaBHEHUAX CIEAYIOUINX OKUCIUTENHHO-
BOCCTAaHOBUTEIILHBIX PEAKIUH, MPOTEKAIONIUX B BOJHBIX PaCTBOPAX:

Cu + HNO3; — NO; + Cu (NOs )2...

C1l; + KOH — KC10 + KC1...

4. Paccuurars pH 0,01 M pacteopa mutputa Kanus (Kn=10%).
5. Hammcatp ypaBHEHUS THAPOIN3a Coyeii: kapboHaTa Hatpus, xiopuaa onoBa(ll).

Kountpoannasi padora 8.
1. Onpenenute cTENEHN OKUCICHUS 3JIEMEHTOB B CIICAYIOIIUX BEIIECTBAX U MOHAX:
Masranat HaTpus, a30THasI KUCIIOTa, XpoMaT HaTpus, okcu cBuHna (IV), cynbdut kamus.
NOs', 3042', CI’2042', MnO42', BrOs
2. IlpuBectn mpumepsl (HE MEHee IATH) BEUIECTB, KOTOPHIE: a) MOTYT OBITh TOJIBKO OKUCIUTENISIMU; 0) TOIBKO
BOCCTAHOBHUTEJSIMH; B) U OKHUCIUTEISIMU ¥ BOCCTAHOBUTEIISIMHU.
3. Ionp3ysich METOZIOM MONypeakyid, MogoopaTh K03(QGUIMEHTH B YPaBHEHHUAX CICTYIONINX OKUCIUTENIBHO-
BOCCTAaHOBUTCJIIbBHBIX peaKHHﬁ, IMPOTEKAIOIIUX B BOAHBIX paCTBOpax:
Ag + HNO3z — NO + AgNOs ...
Cr(OH); + Br, + NaOH — NaBr + ...

4. Paccuurats pH 0,01 M pactsopa anerara kamus (Kn=107).
5. Hamucatp ypaBHEHUsI THAPONIN3a coiel: cynbhuna Hatpus, xaopuaa aukess (I1).

0) KpuTepuu OILICHUBAHMS KOMIIETEHIINH (Pe3yabTaToOB):
10 YPOBHIO CIOKHOCTH 32 KaXJI0€ 33JJaHHE CTABUTCS OIIPEICIIEHHOE KOJIMYECTBO OAJLIOB;
B) OIHMCAHWE ITKAJIbI OIICHUBAHUS:

13amanue-1, 2 3aganue - 1, 3 3amanue -3, 4 3aganue -2, 5 3aganue -1. Ecnu 3amanne cienaHo 4acTUYHO
cTaBUTCS IpoOHBIe Oayutel. CyMMapHBIiA 6aynt — 8.
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Oyenounoe cpedocmeo Ne 3.5

MUHHUCTEPCTBO HAVKU U BBICIIETO OBPA3SOBAHUSI POCCUNCKOM ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BBICLHIEIO OBPA30OBAHHUA

«HaumoHanpHBIH UCCIENOBATENbCKUNA AACPHBIU YHUBepcUuTEeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HEePIreTUKNI —

dwman deneparbHOTO TOCyHapPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXXIeHNs BBICIIIEro 00pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(MATD HUAY MUDN)
Hanpasnenue 13.03.02 DyiekTpodHEPreTUKa U JIEKTPOTEXHUKA
[OJITOTOBKU
oGpasoBarelbHast OnexTposnepreTnyeckue cucremel ADC
nporpamma
Jucuumimaa Xumust

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM padoThI

Tema: «XuMHnyecKkasi TEepMOTUHAMUHKA»
KonTpoabHnas padora 1.

Breruncnute AH®98 peakimii u (pa3oBBIX IEpEeX0J0B, BOCIIOIB30BABIINCH CIPABOYHBIMU JaHHBIMH O AH°pos
BEIIIECTB.
2Mg(tB) + CO2(T) = 2MgO(1B) + C(TD)
CHa(r) + 202(1) = CO2(r) + 2H20 (1)
2. BBIYHCIUTh KOJMUYECTBO TEIUIOTHI, KOTOpoe MOoTpedyeTcs ajst pasnoxkenus 10 kr kapOoHaTa HATpHS
Na,COs(tB) = Na,O(tB) + COx(r),
€CIIM U3BECTHO, YTO
Na,COs(1B) + SiO2(TB) = Na.SiOs(tB) + CO2(r), AH°=81,04 x]/Ix,
Na,O(tB) + SiO,(tB) = NazSiOs(TB), AH°=-234,17 x]Ix.
3.He mpou3Bois BBIYMCIIEHUH, YCTAHOBUTD 3HaK AS® CIIeIyOLNX IPOLECCOB:
2NHs(r) = Nao(T) + 3H2(1)
COz(tB) = CO2(1)
4. MOXHO 1M MOMYYUTh MPH CTAHAAPTHBIX YCIOBUX Nepokcun Bopopona mo peakuuu 2H>O(k) + Oz(r) =
2H202(>K)?
5. B kakom u3 CIeAyIONIMX CIIydyaeB BO3MOXKHO MPOTEKAaHUE PEaKIuy MPH JIIOOBIX TeMieparypax: a). AH< 0,
AS>0; 0). AH< 0, AS< 0; B). AH > 0, AS > 0?
6.Paccuurats snepruto I'nb6ca u onpenenuts Hanpasienue nporekanus peakuus CO + Cl, = COCl, mpu 700
K u3 cTangapTHOTO COCTOSHUS, €CIIM KOHCTAHTa PAaBHOBECHS PEaKIIUU MU 3TOH Temmeparype paBaa K = 1,0685
104,

KourpoJsbHas padora 2.

1. Beruncnutse AHgg peakiiuii 1 a30BbIX MEPEX00B, BOCIOIb30BABIINCH CIPABOUYHBIMUA JaHHBIMH O AH g

BEIIIECTB.
a) N2 (r) + 3H(r) = 2NH3 (1) 0)ZnO(tB) + C(TB) = Zn(1B) + CO(T)
2. Ucxons u3 temnotsl o0pazoBanus HO(k) u TernoBoro 3¢ dexra peakun

H202(x) = H2O(k) + 1/202(T) AH® =-97.9 x[Ix
BBIYUCIUTH TeIIoTy oopazoBanus HoO2 (k).
3. Ilpu B3aumopeiictun 4,2 1 xene3a ¢ cepoid Beraenmnock 7,15 k/x temna. CocTaBUTh TEpMHYECKOE
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ypaBHeHue peakuuu Fe + S = FeS.
4. He mpou3Bo/s BBIYHCICHUH, YCTAHOBHUTH 3HaK AS® CIEIYIOUINX MPOLECCOB!

2NO(r) + O2(T) = 2NO2(T)

2H>S(r) + 302(1r) = 2H20(x) + 2S02(x)
5. IMonp3ysich CHpPaBOYHBIMU JIAHHBIMH, BBIYMCIUTH 3HAYCHHUE KOHCTAHTHI PABHOBECHUS PEAKIUM 00pa30OBaHUS
H>O(r) u3 Ha(r) 1 O2(T) ipu cTaHmapTHOH Temmepatype.
6. BraronpustctByer nu npotekanuto peakipu C(tB) + HoO(r) — CO(r) + Ho(T) moBbIlIeHUe TeMIepaTypbl?
[Tocrapaiitecs cHayajga OTBETHUTH Ha STOT BONPOC HEe mpuOeras K BBIYMCICHUSAM, 3aTEM IMOJITBEPAMTE BallH
MPEIONI0KEHHSI HEOOXOJUMBIMH PACYCTAMH.

KonTposabHas pabora 3.

1. He npou3Boas BEIYUCICHUH, YCTAHOBUTH 3HAK AS® ClieIyIOIUX MPOLIECCOB:

C(rpadur) + CO2(r) — 2CO(r)

4HCI(r) + O2(1) = 2C15(1) + 2H20(1)
2. OmpenenuTh CTaHOAPTHYIO TEIUIOTYy oOpasoBaHus cepoyriepona CSa, ecad W3BECTHO, YTO Ui PEaKLUH
CS2(x) + 302 = CO2 + 250, AH® = - 1075 k. [{st pemieHus HCIOIb30BaTh CIIPAaBOYHBIC JaHHEIE.
3. Ilpu cropanuu 9,3 r dochopa mo oxcuaa dochopa (V) Beigensercs 229,5 k/x ternotel. Paccuurarh
AHP%98(P20s).
4. He mpoun3Bos BEIYMCIICHNH, YCTAHOBUTH 3HaK AS® CIIeIyIOINX MPOIECCOB:

C(rpagur) + CO2(T) — 2CO(1)

4HC1(r) + O2(r) — 2C12(1) + 2H20(1)
5. B03MOKHO 11 TIpH CTaHAAPTHBIX yCinoBUsaX ropenust Ca B atmocdepe okcuaa yraepona (1) mo peakiuu Ca(TB)
+ CO(T) = CaO(1B) + C(TB) ? OTBET MOATBEPAUTH PACUCTOM.
6. Ompenenuth cTaHAapTHYIO YHEprur0 [ 'mboOca xumuaeckoit peakmum pu 500 K, ecnm ipu 3ot Temmeparype
KOHCTaHTa paBHOBecus K= 10,

0) KpuTepHUU OIICHUBAHMS KOMIIETEHIUH (PE3yIbTaTOB):
10 YPOBHIO CJIOKHOCTH 32 KaXKI0€ 3aJJaHHe CTaBUTCS ONPEEIEHHOE KOJIMUECTBO 0alIOB;

B) OIIMCaHUEC IIKaJIbl OIICHUBaHU:

13aganme-1, 2 3amanue - 1, 3 3aganue -1, 4 3amanue -1, 5 3aganue -2, 6 3agmanue — 1. Ecian 3amanue
C/IeJIaHO YaCTUYHO CTaBUTCA ApoOHbIe Oamibl. CyMMapHbIil 6amt — 7.
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Oyenounoe cpeocmeo Ne 3.6

MUHHUCTEPCTBO HAVKU U BBICIIETO OBPA3SOBAHUSI POCCUNCKOM ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BBICLHIEIO OBPA30OBAHHUA

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIU yHUBepcUTEeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HEePIreTUKNI —

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pasoBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(MATD HUAY MUDN)
Hanpasnenue 13.03.02 DyiekTpodHEPreTUKa U JIEKTPOTEXHUKA
[OJITOTOBKU
oGpasoBarelbHast OnexTposnepreTnyeckue cucremel ADC
nporpamma
Jucuumimaa Xumust

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM padoThI

Tema: «KoMILIeKCHBIE COeTUHEHUSD)

Bapuanrtbi 1 u 2

1. Jlyig AaHHOTO KOMIUIEKCHOTO COSAMHEHUS

1) onpenenuTs CTPYKTYpY (KOMIUIEKCHBIN MOH, JIMTaH/bl, BHEILIHIOW cepy);

2) onpenenuTb THIBI XMMUYECKOH CBA3M MEXAY aTOMaMHU W 4yacTULAMH; 3) HamucaTh YpaBHEHUS
MIEpBUYHON Aricconuanuy; 4) HalucaTh ypaBHEHUE BTOPUYHON TMCCOLMALUY; 5) HAKCATh BhIpa)KEHUE
JUIs KOHCTAHTBI paBHOBECHUS BTOpUYHOH auccouuanuu (KH); 6) naTh panroHaqbHOE Ha3BaHUE.

Ne ®opmysia KOMIIJIEKCHOTO COEAUHEHUS
BapHaHTa

1 [Ag(NH3), ]C1

2 K[Ag(CN)2 ]

2. 1) 3anucare ypaBHEHHE peakuy 00pa30BaHUs KOMIUIEKCHOI'O HOHA B MOHHO-MOJIEKYJISIPHOM BUJE,
UCHOJb3Yysl MPUOJIMKEHHOE MPABHIIO ONPEAENCHUS KOOPAMHAMOHHOrO 4Mcia. JlaTk panuoHaIbHOE
Ha3BaHME KOMIUIEKCHOMY HOHY.

Ne VYpaBHEHUE peaKIUU TOJIYYCHUS KOMIUIEKCHOTO
BapHaHTa |HWOHA

1 Be?*+OH —

2 Zn**+OH —

2) JlaHHOE€ KOMIUIEKCHOE COCIWHEHHE, 3alMCaHHOE B HECTaHIApTHOW ¢dopme, NpPEICTaBUTHh B
CTaHIapTHOW ¢dopMe, HCIONb3ysd YKa3aHHOE KOOPAMHAIMOHHOE uucio. Ommucarh €ro CTPYKTypy
(komrIeKco00pazoBaTelb, JUTAHIbI U T.]1.), 1aTh PallMOHAIIbHOE HAa3BaHUE.

Ne KomnuiekcHoe K4 IIpumeyanune
COEIMHEHUE

1 KPt(NH3)C1s 6

2 PdC12(NHs)3 4

3. Hanmucath ypaBHEeHHE peakiiuu 00pa30BaHUs KOMIIEKCHOTO COETMHEHUS
No BapuanTa Wcxonurie BemmecTa
(BTOpoe ucxonnoe BemectBo B| KY

n30BITKE)
1 Cr(OH)z| + NaOH — 6
2 AgBr| + Na:S;03 — 2
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4. CocTaBUTh YpaBHEHUS peakinii 0OMeHa B MIOHHO-MOJIEKYJIIPHOM ¥ MOJICKYJISIPHOM BHIe. Mcronb3ys
cnpaBounbie 3HaueHus Ku u Ilp, onpenenuts HanpaBinenue peakuuu. (Ilog maaexcom 1 - ncxomHbie
BELIECTBA, [10/] UHJEKCOM 2 — IIPOYKThI PEAKIINH)

[Tpumeuanue: B mporecce peakiuy IPOUCXOAUT 3aMEHa JIUTaHJ0B UM KOMILIEKCoo0pa3oBaTes Uiu
00pa3oBaHKe MAJIOPACTBOPUMOTroO BerecTsa ().

Ne Ucxonunie BemrecTsa [Ipumeyanue

1 [Ag(NH3)2]C1+ NiC1, 3amena P = 108
KoMIIIekcooOpasoBarenst u| Ky =107
00pa3zoBaHue 0cajKa Ky = 107

2 K3[Cu(CN)s] + Hg(NO3)2| 3amena Ky = 108
KOMIIIEKCO0Opa3oBaTes Ky = 101

5. 1. KoncranTa Hecroiikoctn noHa[Cd(CN)s]* cocrasuser 7,8 - 1078, BlumciuTh KOHIEHTPAIMIO
nonoB kaamusi B 0,1 M- pactBope Ko[Cd(CN)a], comepxariem B u30bitke 0,1 monss KCN B snutpe
pactBopa.

2. Koncranta necroiikoctu nona [Ag(CN)2] cocrasnser 1,4 - 102°. BpraucauTh KOHIEHTPAIUIO
noHoB cepedpa B 0,05 M- pactBope K[Ag(CN):], conepxkariem, kpome toro, 0,01 monss KCN B nutpe
pacTtBopa.

Bapuantbi 3 u 4
1. JI1s1 TaHHOTO KOMITJIEKCHOTO COEeIMHEHMSI
1) ompenenuth CTPYKTYpy (KOMIUIEKCHBIM WOH, JIMTaH[bI, BHEIIHIOW cdepy); 2) ONpeAeauTh THIIBI
XUMUYECKOH CBSI3U MEXIy aTOMaMH M YacTULaMHM; 3) HalucaTh ypaBHEHMsI IEPBUYHON M CCOLIMALINMY;
4) HamucaTh ypaBHEHHWE BTOPUYHOW JAHMCCOLMALIMM; 5) HamMcaTh BbIPAKEHUE I KOHCTAHTHI
paBHOBecHs BTOpu4HOM nuccoruanuu (Ku);
6) naTh palMoOHAIILHOE HAa3BaHUE.

Ne ®opmyJsia KOMIJIEKCHOTO COEIMHEHUS
BapHaHTa

3 Naz[Ag(S5203)2]

4 Ba[Cr(SCN)4(NHs)2]2

2. 1). 3anMcaTh ypaBHEHHE peakIMi 00pa30BaHMsI KOMIIJIEKCHOTO HOHAa B MOHHO-MOJIEKYJISIPHOM BUJIE,
UCMOJb3Yysl MPUOJIMKEHHOE NPABHIO ONPEAENCHUS KOOPAMHALMOHHOrO 4Mcia. JlaTk panuoHaabHOE
Ha3BaHHME KOMIUJIEKCHOMY HOHY.

Ne YpaBHEHHE pPEAKIUM TOJYyYEHUS KOMILIEKCHOTO
BapHaHTa | MOHA

3 Be’*+OH —

4 Zn**+OH —

2). JlaHHOE KOMIUIEKCHOE COEIUHEHHE, 3aliCaHHOe B HECTaHIapTHOM Qopme, MPEeACTaBUTH B
CTaHJIapTHOH (opMe, HCIONb3ysd YKa3aHHOE KOOPAMHALUMOHHOE uuciao. Omucarb €ro CTpYKTypy
(xommiekcooOpa3oBaTelb, JIMTaHIbI U T.J1.), 1aTh palliOHAIBHOE Ha3BaHUE.

Ne KommiekcHoe K4 [Ipumeuanue
COeIMHEHHE
3 CoC1(SOg4) * 5 NH3 6 C pactBopom BaCl»

o0pa3zyercs 0caJioK

4 CoNaz(CN)s 6
3. Hammucatp ypaBHeHUe peakinyu 00pa3oBaHUsl KOMILUIEKCHOTO COSTUHEHUS

No BapuanTa Wcxonurie BemmecTa
(BTOpoe ucxoanoe BemectBo B| KY

n30BITKE)
3 Cr(OH)3| + NaOH — 6
4 Cd(OH)2| + NHsOH — 4
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4. CocTaBUTh ypaBHEHHUs peakiuii oOOMeHa B HOHHO-MOJIEKYJIIPHOM U MOJIEKYJIIpHOM BHJie. Miconb3ys
cinpaBounbie 3HaueHus1 Ku u Ilp, onpenenuts Hanpasnenue peaknuu. (Ilog magexcom 1 - mcxomHbie
BELIECTBA, 110J MHAEKCOM 2 — MpOAyKThl peakuuu). [Ipumedanue: B npouecce peakuyd IPOUCXOAUT
3aMeHa JIMTaH/I0B WJIM KOMILIEKCO00pa3oBatelis Wi 00pa3oBaHUEe MaTopacTBOPUMOTo BeriecTsa (|).

Ne Ucxonunie BemrecTsa [Ipumeyanue

3 Ag(NH3),]OH + KJ O6pa3zoBaHue 0CaIKa Ku1 = 10°
I1P= 10"

4 K[AJ(CN)2] + NHs 3aMeHa JTUTraHIoB Kul = 10'510
K =10

5. 3. KakoBa koHIeHTpanus noHoB cepedpa B 0,05 M- pactBope K2[Ag(CN)s], conepkaiiem, kpome
Toro, 0,05 Mo

KCN? Koncranra necroiikoctn nona [Ag(CN)s]* cocrapnser 2,8 - 1072,

4. Koncranra HecroiikocTn noHa[Ag(S203)2]* cocrapmser 3,5 104 Ckompko rpammoB cepebpa
copepxkutcss B Buzne MoHoB 1 1 0,1M- pactBopa Nas[Ag(S203)2], conepxkaiiem, kpome Toro, 25 r
Na>S203 B 111 pacTBOpa.

0) KpuTepuu OILICHUBAHMS KOMIIETEHIINH (Pe3yabTaToOB):
10 YPOBHIO CJIOKHOCTH 32 KaXJI0€ 3aJJaHHE CTABUTCS OIIPEICIIEHHOE KOJIMYECTBO 0AJLIOB;

B) OIIMCaHUEC IIKaJIbl OLICHUBaHUA:

13amanue-1, 2 3amanue - 1, 3 3amanue -2, 4 3amanue -2, 5 3amanue -2. Eciu 3aganue caeiado 4acTUYHO
cTaBUTCS IpoOHBIe Oarutbl. CyMMapHBIiA 6aymt — 8.
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Oyenounoe cpedcmeo Ne 3.6

MUHHUCTEPCTBO HAVKU U BBICIIETO OBPA3SOBAHUSI POCCUNCKOM ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BBICLHIEIO OBPA30OBAHHUA

«HaumoHanpHBIH UCCIENOBATENbCKUNA AACPHBIU YHUBepcUuTEeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV SHEePTeTUKN ~

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pasoBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(MATD HUAY MUDN)
Hanpasnenue 13.03.02 DyiekTpodHEPreTUKa U JIEKTPOTEXHUKA
[OJITOTOBKU
oGpasoBarelbHast OnexTposnepreTnyeckue cucremel ADC
nporpamma
Jucuumimaa Xumust

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM padoThI

Tema: «1eKTPOHHOE CTPOEHHE ATOMA»
Kontpoabnas padora Nel

1). Hantucats 3neKkTpoHHBIE (hOpMYIIBI aTOMOB ¢ 3apsaamu saep 30, 35, 81. [{st mocieaHero 2JIeKTPOHa 3THX
ATOMOB YyKa3aTb 3HAYCHHA BCCX KBAHTOBBIX YUCCII.

2). K xakoMy Tumy 31meMeHToB (S, p, d, f) oHu oTHOCATCS?

3). Onmcath UX MOJOXKEHHE B IEPUOANIECKON CUCTEME IIIEMEHTOB.

4). IIpuBecty mpUMEPHI IEKTPOHHBIX AHAIOTOB ATUX JIEMEHTOB.

5). CTpyKTypa BaJEHTHOIO 3JIEKTPOHHOTO CJIOS aTOMa 3JIEMEHTa BhIpaskaeTcs popMyoii: a)5s25p?;
0) 3d%4s?, B) 6s24f*. OnpenenuTh NOPAAKOBBI HOMEp U HAa3BaHUE DJIEMEHTA.
6)Kakwue BaJIeHTHOCTH ¥ OCHOBHOM U BO30YKIEHHOM COCTOSIHUM BO3MO>KHBI JUISl SJIEMEHTOB C OPSIKOBBIMH

HOMepamu 5, 16 u ompenenuTh BHICHIYIO U HU3IIYIO CTETIEHH OKUCICHHS IS ATUX 3JIEMEHTOB.

KonTtpoabnas padora Ne2
1). Hartmcats anekTpoHHBIE (OPMYIIBI aTOMOB C 3apsaamu siiaep 13, 44, 83. [l mociieJHero AIeKTpOHa 3TUX
aTOMOB YKa3aTh 3HaY€HMSI BCEX KBAHTOBBIX YHCEL.
2). K kakoMy THITy 2JIEMEHTOB (S, p, d, f) oHn oTHOCSTCA?
3). Onucath UX MOJIOKEHHUE B IEPUOINIECKON CUCTEME IIEMEHTOB.
4). IlpuBecTy IpUMEPBI ANEKTPOHHBIX aHATOTOB 3THX 3JIEMEHTOB.

5). CTpyKTypa BaJIeHTHOI'O 3JIEKTPOHHOTO CIIOS aTOMa JIEMEHTA BhIpaxKkaeTcst popMyJIoii: a)4s?4p?;
0) 5%, B) 65°5d *. OnpeenuTh MOPSAKOBbIA HOMEP ¥ HA3BaHUE DIIEMEHTA.
6)Kakue BaleHTHOCTH ¥ OCHOBHOM U BO30Y/IGHHOM COCTOSTHHM BO3MOJKHBI JIJISI SJIEMEHTOB C TIOPSIIKOBBIMU

HOMCpaMH 6, 17 n OMpPEACIUTDb BBICHIYIO U HU3IIYIO CTCIICHHU OKUCJICHUSA JIA 9THUX BHGMGHTOB.(Z)

KonTtpoasnas padora Ne3
1). Hanimcats aneKkTpoHHbIE (OPMYJIbI aTOMOB ¢ 3apsaaamu saep 7, 59, 73. s nociaeaHero 3AeKTpoHa 3THX
aTOMOB yKa3aTh 3HAYCHUS BCEX KBAHTOBBIX YHCEIL.
2). K kakoMy THITy 3JIEMEHTOB (S, p, d, f) oHn oTHOCSTCA?
3). Omnrcath WX MOJIOXKEHUE B IEPHOIUIECKON CHCTEME DJIIEMEHTOB.
4). IIpuBecTr IPUMEPHI IIEKTPOHHBIX AHAJIOTOB ATHUX AJIEMEHTOB.

5). CTpyKTypa BaJe€HTHOI'O 3JIEKTPOHHOTO CJI0S aTOMa 3JIEMEHTa BhIpakaeTcs (GopMyIoii: a)3s23p?;
0) 55%4d 8, B) 2s22p®. OnpenenuTs NOPSAIKOBBIA HOMEDP M Ha3BaHUE HJIEMEHTA.
6)Kakue BaleHTHOCTH U OCHOBHOM M BO30YJIE€HHOM COCTOSHUH BO3MOKHBI JIJIsl DJIEMEHTOB C TIOPSIKOBBIMU

HOoMepamu 15, 12 u ompenenuTh BBICIIYIO U HU3IIYIO CTETICHH OKUCIIEHUS UIA OTHX 3JIEMEHTOB.
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KonTtposnnas padora Ned
1). Hatmcats 3nekTpoHHBIE (POPMYITBI aTOMOB € 3apsaamu siiaep 17, 63, 24, [l mociieJHero AIeKTPOHa 3TUX
aTOMOB YKa3aTh 3HaYCHHS BCEX KBAHTOBBIX YHCEI.
2). K xakoMy Tumy 311IeMeHTOB (S, p, d, f) oHu oTHOCATCS?
3). Onucath UX MOJIOKEHHUE B IEPUOINICCKON CUCTEME DIIEMEHTOB.
4). [TpuBecTy MpUMEPHI FICKTPOHHBIX AHAJIOTOB 3TUX AJIEMEHTOB.

5). CTpyKTypa BaJI€HTHOTO 3JIEKTPOHHOTO CJIOS aTOMa 3JIEMEHTa BhIpakaeTcs GopMyitoit: a)4s23d 4;
0) 4s2, B) 2522p*. OnpeenuTh NOPSAKOBbIi HOMEP M Ha3BaHHUE DJIEMEHTA.
6)Kakye BaJIeHTHOCTH M OCHOBHOM U BO30Y>XAE€HHOM COCTOSIHUM BO3MOJKHBI JIs1 JIEMEHTOB € TOPSAKOBBIMU

HOMepaMu 3, 35 W ONpeAeTHTh BHICUIYIO U HU3IIYIO CTETICHH OKUCIICHUS IS OTUX DJIEMEHTOB.
KonTtpoannas padora Ne5

1). Hartmeats snexTpoHHBIE (OPMYITBI aTOMOB C 3apsaamu siaep 43, 56, 75. [l mocieHero 3IeKTpoHa 3THX

aTOMOB YKa3aTh 3HaUCHHS BCEX KBAHTOBBIX YHCEI.

2). K kakoMy THITy 3JIEMEHTOB (S, p, d, f) oHn oTHOCSTCA?

3). Omnucath UX MOJI0XKEHUE B TIEPUOUIECKON CUCTEME DJIIEMEHTOB.

4). IlpuBectr MpUMEPHI SIEKTPOHHBIX AHAIIOTOB 3THUX AJIIEMEHTOB.

5). CTpyKTypa BaJ€HTHOI'O 3JIEKTPOHHOTO CJI0S aTOMa 3JIEMEHTa BhIpaxkaeTcs GopMyitoit: a)5s%4d ’;
0) 45%4p°, B) 6524f 1°. OnpenenuTs NOPAIKOBBI HOMED U HA3BAHUE DIICMEHTA.
6)Kakue BaJeHTHOCTH ¥ OCHOBHOM U BO30YX/JIE€HHOM COCTOSHHM BO3MOJKHBI JIJISl JIEMEHTOB € TIOPSITKOBBIMH

HoMepamu 11,9 u onpenenauTs BHICIIYIO U HU3LIYIO CTETIEHH OKUCICHUS [UIS ATUX DJIEMEHTOB.

0) KpuTepHH OIICHUBAHHS KOMIICTCHITHH (PEe3yIbTaTOB):
10 YPOBHIO CJIOKHOCTH 32 KaXKI0€ 3aJJaHie CTABUTCS OMPEeIEHHOE KOJIMYECTBO OaIOB;

B) OIIMCaHHUC IIKaJbl OLICHUBAHUA:

13agaumne-3, 2 3amanue — 0,5, 3 3amanue -0,5, 4 3amanue -1, 5 3aganue -1, 3aganue 6 — 1. Ecin 3ananue

C/IeIaHO YaCTUYHO CTAaBUTCS JIpoOHbIe 6aribl. CyMmMmapHbIi 6amt — 7.
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4.3 Ilpnem J1adopaTopHbIX padoT
Oyenounoe cpedcmeo Ne 4

MUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPALINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICUIETO OFBPA30OBAHHUA

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACpHBIA YHUBepcuter « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HePreTUKN -

drmman demepabHOTo ToCcyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH s BBICIITero o0pa3oBaHMs
«HaryoHasIbHbIN MccTIeoBaTeNIbCKU SaepHbI yHVBepcuTeT «MUDV»

(MATD HUAY MUDN)
Hampasnenune 13.03.02 DnexTposHepreTuKa 1 3J1eKTPOTEXHUKA
HOJrOTOBKH
o6pazoBaTeibHast Onexrposneprernyeckue cucreMsl ADC
nporpamma
Hucuunnuna Xumps

KomiuiekT 3a1aHuii 1 BOIIPOCOB /ISl MpHeMa JIad0paToOpHbIX padoT
Bonpocsl 1 TpeGoBaHus K 3aluTe J1a00PaATOPHOI padoThI:

OcHoBHbBIE KJIaCChI HECOPraHNvIEeCKUX BCIIECTB:

1. Oxcuppl — onpezaenenue, Kiaccuukays, IoIy4eHne, XUMUIeCKUe CBOWCTBA.
O0s13aTeNnbHO NPUBOIAUTH IPUMEPHI.

2. Kucnotsr — onpenenenue, kaaccudukanus, NoIydeHHE, XAMUYECKUE CBOWCTBA.
O0s13aTeNnbHO NIPUBOIAUTH IPUMEPHI.

3. OcHoBaHUs — onpeeNeHne, KiaccupuKays, moJlydeHrue, XHMHUUECKHe CBOHUCTBA.
O0s13aTeNnbHO NPUBOIAUTH IPUMEPHI.

4. Conu — omnpenienenue, kiaccuukanus, MojryueH1ue, XUMH4ecK1e CBOMCTBA.
O06s13aTeNnbHO NPUBOIAUTH IPUMEPHI.

S. OdopmiieHre oTyeTa U COCTaBICHHE BBIBOJIOB.

XuMHnuyecKasi KHHEeTHKA:

Onpenenenne CKOPOCTH XUMUYECKOW peaKIuu.
['oMOreHHBIE U FETEPOrEeHHBIE PEAKIINH.
[TpocThie U CIOXKHBIE peaKInu.

3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEaKLIUU OT TeMIepaTyphl.

ITpaBusno Bant-I'odda. TemnepaTypHblii KOAPHHUIIMEHT.

VYpaBHeHne AppeHuyca. DHeprusi aKTUBALUN. AKTUBUPOBAHHbIN KOMILIEKC.
DHepreTuyeckas quarpaMMa XUMHUECKOW PeakIUu.

NG REWNE

Karanus. Karanuzarop. Mexanusm karaimsa.
9. OdopmiieHre OTYETA M COCTABIICHUE BBIBOJIOB.
O0beMHBI XMMUYECKUI aHAJIU3:

1. MaccoBas 105151, MOJsIpHAsi KOHLEHTPaLUsI.
2. Pemrenue 3a1au Ha pacuet MaccoBOM 10U, MOJIIPHOM KOHIIEHTPALIMKU PacTBOPOB.
3. Paz6aBnenue pactBopos. Permenue 3amay.

Boaopoanbiii nokaszareJib:
1. DIEKTPONUT. DIEKTPOIUTHUECKAS JUCCOLIHAIIHS.

Cnalble ¥ cuiIbHBIE AMEKTPOIUTHL. [IpuMepsl.
CreneHp 1 KOHCTAaHTa IUCCOLIMALINN.

Jlucconmanus KMCIIOT, OCHOBaHUM, cosel. [Ipumepsl.
3akoH pa3baBnenus OcBaib/a.

HNonHOe npon3BeIeHHE BOAbI.

o gk whN
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7. pH, pOH.

8. Pacuet pH pacTBOpPOB CHIIBHBIX U CIa0BIX KMCIOT U OCHOBaHHIA.

9. OdopmieHne oT4eTa U COCTaBJICHHUE BBIBOJIOB.
Peaknuu noHHOr0 00MeHa:

1. Hamnmcanne peakiuii HFOHHOTO OOMEHa.

2. Pemenue 3amgau Ha 1P 1 pacTBOpUMOCTS.

3. OdopmieHne oT4eTa U COCTaBJICHHUE BBIBOJIOB.
I'mapouus coJreii:

1. YMeTh nmucath ypaBHEHUS TUAPOIIU3A PA3THYHBIX COJICH.

2 PaccuurtsiBaTh pH pacTBOpOB costeil.

3. [Tucate ypaBHEHHUs THIPOJIN3a MHOTOOCHOBHBIX COJICH.

4 OdopmieHne oT4eTa U COCTaBJICHHUE BBIBOJIOB.

OKHCINTEIbHO- BOCCTAHOBUTEIbHDbIE pPe€aknuu:

1. Kakue peakiiny Ha3bIBalOTCS OKHCIUTEIBHO-BOCCTAHOBUTCIILHBIMHU.

2. OKHCIIUTEIb, BOCCTAHOBHUTEIIb.

3. YMeThb paccTaBiIsaTh KOA(DPHUIMEHTH METOIOM HOHHO-3JICKTPOHHOTO OajaHca. Y MeTh
paccuyuThIBaTh 3JIC U u3MeHeHue [ 'udoca.

4, OdopmieHre 0TYETa U COCTABJICHHUE BBIBOJIOB.

XumMuveckasi TePMOTAHAMHUKA

1. TepmoauHaMuueckast cuctema. THIIbI CUCTEM.
2. Tepmonnnamuyeckue napameTpsbl, pyHKnU. OYHKIMUA COCTOSHUS
3. Tepmoaunamuueckuii mporecc. ObpaTumplii, HeOOpaTUMBIH Mporiecc. PaBHOBECHBIH,

HepaBHOBECHBIH npouecc. CaMonpon3BOIbHBIN MPOLIECC.

BuyTtpennssa sneprus.

PabGoTa, Temnora.

[IepBblil 3aKOH TEPMOMHAMUKH.

OHTanbnusl.

3akoH ['ecca. CnencrBus u3 3akoHa ['ecca. Terota oOpa3oBanus. Termiora cropaHus.
3amaun Ha pacyeT TeIIoBbIX (P (PEKTOB XMMUYECKUX PeaKIii.

10.  OdopmneHue oTyeTa U COCTABICHHUE BHIBOIOB.

©CoNe R

OCHOBBI 2J1EKTPOXUMHUH
1. Onexktpon. JIBoliHOW 3neKkTpuuecKkuid ciaoid. CTaHIApTHBIE JIEKTPOJHBIE MOTCHIIUAIIBI.
CranmapTHBIN BOJOPOIHBIN MOTEHIIHAIL.
2. TanpBanmueckue sneMeHTbl.  OneMeHT Jlanwdnsa-Skobu. KoHIeHTpanmoHHBIE
raJbBaHUYECKHUE FJIEMEHTHI.
3. Pacuer DJIC u A G raibBaHMYECKHUX DJIEMEHTOB.
4. OdopmieHue oTyeTa U COCTABJIICHHE BHIBOJIOB.

KommniekcHble cOeTUHHEHUA
1. CrpoeHre KOMITJIEKCHBIX coequHeHmi. Kiaccudukaius KOMIUIEKCHBIX COeTMHEHUH.
XuMuueckas CBSI3b B KOMIUIEKCHBIX COETUHEHUSIX.
HomMmeHnkiatypa KOMIUIEKCHBIX COEAMHEHUH.
Jlucconmarus KOMIUICKCHBIX COSTMHECHUH.
Pemenue 3amau.
Odopmiierre oTyeTa U COCTaBIICHHE BHIBOJIOB.

PR LD

KoJutonansie pacTBopsl
1. Kakue cucreMbl Ha3bIBAIOTCS TUCTIEPCHBIMH.
2. Kaccudukanus TuCiepCcHBIX CUCTEM.
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Komnonnnsie pactBopsl. [losydyeHnne, onTudeckue U 31€KTPOKUHETUIECKHE CBOMCTBA.
CtpoeHne MULIEIIIBI.

YceroiuuBoCTh AucnepcHbIX cucteM. Koaryisnus.

[IpaBuiia koarymnsauuu.

OdopmiieHre oTYeTa U COCTABICHHE BBIBOIOB.

No ko

0) Kpurepuu onieHuBaHus pe3yinbTaToB:

K BbImonHeHUto 51abopaTopHOH pPAaOOTHI JOMYCKAIOTCA CTYAEHTHI, 3HAIOIIME IPaBUJIa TEXHUKHU
0e30macHOCTH W pa3o0paBIIe METOIMKY IPOBEIEHHUS OMBITOB. 3aUIUTHI JaOOpaTOPHON pabOTHI
IPOBOJIUTCS IpPH HAIMYMM OT4YeTa (C KpaTKUM OIMCAHWEM METOJIMKU IPOBEIEHUS OIBITOB,
YPaBHEHUSIMHU PEAKIUI, HAOJII0IEHUSIMHU, BBIBOJAMH).

[Tpuem nabGopaTtopHbIX paboOT- cobecenoBaHUe, MPEAYCMAaTPUBAOLIEE CAMOCTOSTEIbHBIA OTBET
cTyaeHTa B cBOOOmHOW (opMe Ha TOCTaBIEHHBIE BOMPOCH.. B KadecTBE BOMPOCOB MOTYT
HCIOJIb30BATHCS BOIIPOCH!, BXOAAIIME, KaK B IUIAH JIEKLIMOHHBIX 3aHATUH, TaKk U CPOPMYIUPOBAHHbBIE
MperoiaBaTeNieM JOMOJHUTEIBHO B COOTBETCTBHH C TEMATUKOM J1a00paTOpHBIX paboT W/HIIM TEMaMH,
IPESYCMOTPEHHBIMHU JJISi CAMOCTOSITEIBHOIO U3yUEHHUS.

Bpewms nmpuema naboparopHoii paboTsl — He 6osiee 10 MuH Ha padoTy.

B) OnucaHue MIKaibl OLIEHUBAHUS:

Cymma OamioB 3a Bce naboparopubie pa0boTel — 30 OayuioB (OIEHMBAETCS: JONMYCK K pabote,
BBINOJIHEHUE pabOThI, B TOM YHCIIE€ COCTaBJIEHUE OTYETA, 3aLIUTa PAOOTHI).

bamn 30 — ecnu cTyAaeHT cMOT MPOAEMOHCTPUPOBATH TIIYOOKOE W TPOYHOE YCBOCHUE 3HAHUI
IIPOrpaMMHOI0 MaTepuala, MOXXeT paboTaTh CaMOCTOSATENBHO;

bann 24-29 - nmponeMOHCTPUpPOBATh JOCTATOYHO IIOJIHOE 3HAHUE IMPOTPAMMHOTO MaTepuana, Npu
BBINOJIHEHUE MTPAKTUYECKUX 3a7a4 HE0OX0JMMa HeOO0IbIIas KOHCYJIbTaIMS,

bann 18- 24 mpomeMoHCTpHpOBaTh O00IEe 3HAHWE H3YY4aeMOI0 MarTepHaja, TpPU BBHIIIOJHEHUU
IIPAKTUYECKHX 3a/1a4 TpeOyeT OCHOBATEJIbHBIX KOHCYJIbTALUN 1 0053aTEIbHOr0 IPUCMOTpA.
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