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O0J1acTh NPpUMEHeHU

®onpn oneHouHbIx cpenctB (POC) — sBusieTcs 00s3aTENBHBIM MPUIOKEHUEM K pabouei
MPOrpaMMe JUCHUTUTMHBI « XUMUS» U 00€CIICUMBACT MMPOBEPKY OCBOCHHMSI TUTAHUPYEMBIX PE3YJIbTaTOB
oOyueHuss (KOMIIETCHIIMM ¥ WX HHIUKATOPOB) TIOCPEACTBOM MEPONPHUATHA TEKyIIeH U
IIPOMEXYTOUYHOM aTTeCTAalUy 110 AUCLUIIIMHE.

ey 1 3agaun poHAA OLEHOYHBIX CPEACTB

Henpto @oHma ONEHOYHBIX CPEICTB SABISETCS YCTAHOBJICHHWE COOTBETCTBUS YPOBHS
MOJATOTOBKH OOyJaromuxcss TpeboBaHUAM  (peaepaibHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa.

I[JI?I JOCTHXKCHUA MOCTaBJICHHOM nejiaun CDOHI[OM OLCHOYHBIX CpPCACTB IO AJUCHUIIIIMHC
«XUMUSA» PELIAKTCS CICAYIOIINE 3aJa4Hu:

— KOHTpOJIb M YIIPaBJICHUE IMPOLECCOM IMPHOOPETeHUs] OOYJaArOIMMUCS 3HAHWUH, YMEHHH U
HAaBBIKOB, MPEAYCMOTPCHHBLIX B paMKax I[aHHOfI JAUCIIUIIIIMHBI,;

— KOHTPOJIb U OLI€CHKA CTCIICHU OCBOCHUSA KOMHGTGHHHﬁ, npeaAyCMOTPCHHEBIX B paMKax I[aHHOfI
JAUCIHUIIIINHBI,

— obecrieyeHre COOTBETCTBUSI pe3y/IbTaTOB 00ydeHHUs 3ahayaM Oyayuiel mpodeccuoHambHOM
ACATCIIBHOCTH YC€PEC3 COBCPHICHCTBOBAHUC TPAAUIMOHHBIX WM BHCAPCHHUEC HWHHOBAIIMOHHBLIX MCTOIOB
oOyueHusi B 00pa3oBaTeNIbHBIN Mpoliece B paMKax JaHHOW AUCHIUIIIIHUHBIL.

1. HEPEYEHbB IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIBTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOTPAMMBI

B pesymbrare ocBoenmss OIl OakamaBpmata 0OydYaromiuics ODKEH OBJIAJETh CICIYIONTUMU
pe3ynbTaTaMu 00Y4YECHHS IO JUCIUILIAHE:

Konpr HaunmeHoBaHMEe KOMIIETEHITNT Kon 1 Hammenosanme
KOMIIETEHIINH WHIAKATOpPa TOCTHKEHUS KOMITIETCHITHN




VKE-1 Crioco0eH UCIIOIb30BaTh 3HAHUS 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI

€CTCCTBCHHOHAYYHBIX JUCHUILINH, C€CTCCTBCHHOHAYYHBIX JUCHUILIIINH, METOAbL
OPpUMCEHATH METOAbI MATEMATHYCCKOI'O MaATEMaTH4YCCKOI'O aHaJInu3a U

aHaJIn3a U MOACIIMPOBAaHUs, MOJCIIMPOBaHUSA, TCOPECTHUYCCKOTI'O U
TCOPCTUYCCKOI'o U OKCIICPUMCHTAJIBHOI'O UCCIICA0OBAHUA
OKCIICPUMCHTAJILHOI'O UCCIICAOBAHUA B V-YKE-1 YMCTh: UCIIOJIL30BATH
IMOCTAaBJICHHBIX 3aaadax MaTEMaTHYCCKUE METOJBI B TCXHUYCCKUX

MPUIOKEHUSX, PACCUUTHIBATH OCHOBHBIC
YHCJIOBBIC XapPaKTEPUCTUKH CIIyYaiHBIX
BEJIMYUH, PelIaTh OCHOBHBIC 3aJ1a4K
MaTEeMaTUYECKON CTaTUCTUKH; PEIIaTh
TUIIOBBIE pacUeTHbBIC 3a]aun

B-YKE-1 Bnagers: MeTogaMu
MaTeMaTUYECKOr0 aHaImu3a 1
MO/ICJIMPOBAHMSI; METOJIAMH PEIICHUS 3a1a4
aHaJIM3a U pacyera XapaKTePUCTHK
(hU3UYECKUX CHCTEM, OCHOBHBIMU
npueMaMu 00paboOTKK SKCTIIEPUMEHTAIBLHBIX
JTAHHBIX, METOZAMH PabOTHI C
MIPUKJIaTHBIMHA ITPOrPAMMHBIMHA
MPOAYKTaMHU

1.2. Dmanwt hopmuposanua komnemenyuii 8 npoyecce oceoenusn OIl cneyuanumema

KoMmnoHeHThI KOMITETeHIIHIA, KaK TTPaBUiIo, (GOPMUPYIOTCS MPU U3YyUYEHUH HECKOJIBKUX
JTUCLMIUIMH, a TAK)KE B HEMAJIOW CTENEHU B Ipolecce nMpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTEIBHON paboThl oOyuatromierocs. Beimonnenne u 3ammura BKP sBistoTcs Bugom yaeOHoM
JESTETFHOCTH, KOTOPBINA 3aBepIIacT mporecc GOpPMUPOBAHKS KOMIIETECHITUH.

Oranbl (HOPMUPOBAHKS KOMIIETEHIIUN B ITPOIIECCE OCBOCHHUS TUCIUTIUHBI:

- HAaYaJIBHBII dTan — Ha ATOM 3Tare GOPMHUPYIOTCS 3HAHUEBBIC U MHCTPYMEHTAJILHBIE OCHOBBI
KOMIIETCHIIMH, OCBAMBAIOTCS OCHOBHBIE KaTeropuu, GopMHUPYIOTCS 0a30BbIie yMeHHS. CTyIeHT
BOCIIPOM3BOIUT TEPMHHBI, (DaKThI, METOIbl, TOHSTHS, IPUHIIMITBI ¥ TIPaBUIIA; pelIaeT ydeOHbIC 3a/1aun
o oopasiy;

- OCHOBHO¥ 3Tan — 3HaHUs, YMEHUS, HaBBbIKH, oOecnieunBaromue GopMupoBaHue KOMIETEHITNH,
3HAYUTENIBHO BO3PACTAIOT, HO €llle He JOCTUraloT UTOTOBBIX 3HaUeHUU. Ha aTom sTamne cryaeHT
OCBaMBaeT aHAIMTUYCCKUE JCHCTBUS C MIPEAMETHBIMH 3HAHUSMH I10 AUCITUILUIMHE, CIIOCOOCH
CaMOCTOSITENILHO peliaTh yueOHbIE 3a]]a4l, BHOCS KOPPEKTHBBI B AITOPUTM ACUCTBUMN, OCYIECTBIISIS
KOPPEKIIHIO B X0/1€ pabOThI, IEPEHOCUT 3HAHUS U YMEHHS Ha HOBBIE YCIOBUS;

- 3aBepPIIAIOIIMIA 3Tall — HA ATOM 3Tare CTYJEHT JOCTUIaeT UTOTOBBIX MMOKa3aTesel Mo 3asiBJICHHON
KOMIIETEHITNH, TO €CTh OCBAaUBAaET BeChb HEOOXOIUMBIN 00bEM 3HAHUH, OBNIAJIEBAET BCEMU YMEHUSMU U
HaBbIKaMU B cdepe 3asBiIeHHOI koMmeTeHIInU. OH COCOOEH UCIOJIb30BaTh STH 3HAHMSI, YMEHUS,
HaBBIKH MPHU PEIICHUH 33]a4 MOBBIIIEHHOMW CJI0KHOCTU U B HECTAHJAPTHBIX YCIOBUSX.

Oransl GOopMUPOBAHUST KOMIIETEHIIUN B X0JI€ OCBOCHUSI TUCITUTUIMHBI OTPAXKAIOTCS B
teMatudeckoM riane (cm. PILJT).

1.3. Ces13b Mexkay (POPMHPYEMBIMH KOMIETEHIIUSIMU U (JOPMAMHU KOHTPOJISI HX OCBOEHUSI

Ne n/m Kountposaupyemblie pa3aesibl (TeMbl) HNuaukaTop nocTHKREHUS HaunmeHnoBanue

AU CHHUIIJINHBI KOMIICETCHIITHH OILICHOYHOI'0 CpeacTBa




Tekylueil u
MPOMEKYTOYHOI
aTTecTaAluN

Tekymas arrecranus, I cemectp

2. XuMHuueckasg KHHETUKA U
XUMHUYECKOE PaBHOBECHE

1.0OcHOBHEBIE TTOHATUA B XUMUU

3-OIlK-1, VY-OIIK-1, B -
OIIK-1- Cnocoben
HCIOJIb30BaTh 0a3oBkIe
3HAHUS ©CTECTBCHHOHAYYHBIX
IOUCIUITIINH B
podeccuoHaIbHON
JACATCIIbHOCTH, HpI/IMeHSITI)
MCETOObI MaATEMATHUYCCKOT'O
aHAJIM3a W MOJICTMPOBAHMS,
TEOPETHYECKOTO U
3KCHCpI/IMeHTaJ'II)HOFO
HCCIICIOBAHUS.

Oyenounoe cpedocmeo Ne
3.1 u 3.2— konmponvuas
paboma;

Oyenounoe cpedocmeo Ne 4
— 3auuma 1a60pamopHvIxX
pabom.

3. PactBopbI

3-0OIlK-1, VY-OIIK-1, B -
OIIK-1- Crocoben
HCII0Ib30BaTh 0a3oBEIe
3HAHUS ©CTECTBCHHOHAYYHBIX
JUCIHUIIINH B
poeCCUOHATTLHOM
JACATCIBbHOCTH, HpI/IMeHSITB
METO AbI MaATEMATHUYICCKOT'O
aHaJIM3a M MOJICJIMPOBAHUS,
TEOPETHYECKOTO u
IKCIIEPHUMEHTAITBHOTO
HCCIIEIOBAHMS.

Oyenounoe cpedcmeo
Ne3.3 — konmponvras
paboma;

Oyenounoe cpedocmeo Ne 4
— 3awuma 1a60pamopHuIX
pabom.

IIpome:kyTouHasi arTecTanus, 1 cemectp

3a4€CT

3-OIlK-1, Y-OIIK-1, B -
OIIK-1

Oyenournoe cpedcmao Ne2

Tekyimas arrecranms, 2 CeMecTp

3. PactBOpBI

4. OCHOBBI XUMHUYECKON
TEPMOIMHAMUKHU

5. OCHOBBI AJIEKTPOXUMUHU

3-0OIlK-1, VY-OIIK-1, B -
OIIK-1- Crocoben
HCII0JIb30BaTh 0a3oBbIE
3HAHUS €CTECTBCHHOHAYYHBIX
JIACIIUIUIMH B
po(heCcCHOHATBHOM
JCSATEIIbHOCTH,  MPUMCHSTH
METOJIbI  MAaTEMaTHYECKOIO
aHaJM3a W MOJICIMPOBAHHMS,
TEOPETHYECKOTO u
9KCMIEPUMEHTAIBHOTO
HCCIEI0BAHUS.

Oyenounoe cpedcmeo
No3.4, 3.5— konmpoavHas
paboma,

Oyenounoe cpedcmeo Ne 4
— 3auuma 1a60pamopHuLX
pabom.

CBSI3b
7. JlucnepcHble CUCTEMBI.
Komnonansie pacTBOpHI.

6. CTpOGHI/Ie BCIICCTBA U XUMHNYCCKas

3-OIlK-1, V-OIlK-1, B -
OIlK-1- CrnocoGen
UCTIOJTb30BaTh 0azoBbIC
3HAHUS €CTECTBEHHOHAYYHBIX
JMCIIUTUTAH B
npodeccuoHanbHOI

NESATEIbHOCTH,  TPUMEHSTH
METOJbl  MaTeMaTH4YeCKOTO
aHaJiM3a W MOJICITUPOBAHUS,

Oyernounoe cpedcmeo
Ne3.6, 3.7 — koumponvHas
paboma;

Oyenounoe cpedcmeo Ne 4
— 3auuma 1a60pamopHvIX
pabom.




TCOPCTUUCCKOT'O
SKCIICPUMCHTAJIIbHOT'O
HNCCICO0OBaHMA.

HpOMe)KyTO‘lHaﬂ arrecranms, 2 cemMecTp

OK3aMeH

3-OIIK-1, V-OIIK-1, B —
OI1K-1

Oyenounoe cpeocmeso Ne 1




2. OnucaHue noka3saresjieil 1 KpuTepueB OLEHUBAHUSI KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux (popMupoBaHusi, ONMCaAHUE

IIKAaJI OHCHUBAHUA

KoHeuHnpIMU pe3ynbTaTaMu OCBOCHHS MPOTPAMMbI JUCHUILIMHBI SBJIAIOTCS C(HOPMHPOBAHHBIE KOTHUTHBHBIE NECKPUITOPHI «3HATBY, «YMETBHY,
«BIIAJIETH», PACIIMUCAHHBIE TIO OTAEIbHBIM KOMIETEHLUSM, KOTOpble NpuBeaeHb! B 1.1.1. dopMUpoBaHUE 3TUX IECKPUITOPOB MPOUCXOIUT B IMpOLIECCE
M3yUYEHHsI TUCIUILIMHEI 110 dTaraM B paMKax pa3IMYHOTO BUIA YI€OHBIX 3aHATHI U CAMOCTOSATENILHON PaOOTHI.
Boigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha KaX/I0M 3Talle: NOPOroBbli, IPOABUHYTHIA U BBICOKH.

YpoBHHu ConepxaresbHoe OcHOBHBIC IPU3HAKH Bbl/ICJICHUS YPOBHS BPC, ECTS/IIaTn6anisu
onucaHue YpPOBHS % asl mKaJja aJs
OCBOCHM | OLICHKH
b JIK3aMeHa/3ayera
Buvicokui TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryneHT 1eMOHCTpUpYyeT cBOOOHOE 00 aHue
chopmuposamvl Ha bICOKOM KOMIIETSHITUSIMHE, CIIOCOOEH MPUMEHUTH UX B A/
06HE 6 COOMEEMCMEULL C HECTaHJAPTHBIX CUTYAIHSAX: TIOKA3bIBACT
o yensamu u 3a0avamu yMEHue CEMOCTOSITeJ};BHO MIPUHUMATD PEIICHUE, 90-100 Omauuno/
OUCYUNTUHBL pemaTh po0emMy/3aaaqy TEOPETUUECKOTO WITH 3aumeno
MPUKIIATHOTO XapaKTepa Ha OCHOBE M3YYE€HHBIX
METO/IOB, IPUEMOB, TEXHOJIOT Ui
Ilpoosunymutii [IpumeHeHMe 3HaHUN U Brrtouaem nusicecmoswyuii yposeHo.
Bce suowl K()Mnemem,;uﬁ YMeHI/Iﬁ B Oosice IIHUPOKUX CTy,Z[eHT MOXET J0Ka3aThb BJIaJJCHUC B/
cghopmuposanvl Ha KOHTEKCTaX y4eOHOU U KOMIIETCHIIMAMU: JJEMOHCTPUPYET CIIOCOOHOCTD 85-89 Ouenn xopomo/
NPOOBUHYMOM YPOBHE 6 npodeccuoHanbHOM coOuparb, CUCTEMATU3UPOBATh, AHATTU3UPOBATH Jaumeno
coomeemcmeuu ¢ yensmu u | ACATEIBHOCTH, HEKENU 110 | ¥ IPaMOTHO MCIOJIb30BaTh MH(YOPMALIMIO U3
3a0a4amu OUCYUNIUHBL o0pa3sity, 60mbIIeH qoIei CaMOCTOSITEJIbHO HalIEHHBIX TEOPETHUECKUX
CaMOCTOSITEJIbHOCTH U UCTOYHUKOB U WJUTFOCTPUPOBATH UMU o
UHUIUATHBBI TEOPETUYCCKHUE MOJI0KCHHS MU 000CHOBBIBATh 75-84 Xopowo/
NPAKTUKY IPUMEHEHUS. 3aumeno
Iopozoeuwrit PenponykrusHas CTyaeHT 1eMOHCTPUPYET BIIaZICHUE 65-74 D/Yooenemeopumen
Bce 6u0vr komnemenyuii JEeSITENbHOCTD KOMITETEHIIMSIMU B CTAaHIAPTHBIX CUTYalHUsIX: bHO/ 3aumeno
chopmuposansvl Ha NOPo2o8om u3NaraeT B mpejenax 3a1a4y Kypca TeOpEeTHUECKU
yposne ¥ TIPAKTHYECKH KOHTPOJIUPYEMBIN MaTepHal. 60-64 E/llocpeocmeenno
/3aumeno
Huoice nopozosozo OTcyTcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETCHIIMU HE C(HOPMUPOBAHBI. 0-59 Heyooenemeopumen
CTyneHT He B COCTOSHMM IIPOIEMOHCTPUPOBAThH 00J1a/laHie KOMITETECHIIUSMU B bH0/ 3aumeno

CTAHJAPTHBIX CUTYyaAllUAX.




OneHuBaHue pe3ylbTaTOB OOYYEHHs CTYIEHTOB MO JAUCHUILIMHE OCYHIECTBISETCS II0
perjaMeHTy TEKYLEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTal|y.

Kputepun oueHrBaHHsS KOMIETEHLMH Ha Ka)KJIOM JTale HU3Y4eHUs JUCLMIUIMHBL JUIs
KaKJOT0 BMJIA OLIEHOYHOro cpexactBa u mnpuBoaiarca B 1. 4 POC. HToroBblil ypoBEHb
c(OPMHUPOBAHHOCTH KOMITETECHIIMH TP U3YUEHUH TUCIHILINHEI onpeaesnseTcs mo Tadmuue. [Ipu
9TOM ClIeyeT IOHUMAaTh, YTO TpaHMIA MEXIY YPOBHSIMH Uil KOHKPETHBIX pEe3yJIbTaTOB
0CBOEHHS 00pa30BaTEILHON MPOTPAMMBI MOKET CMEIIATHCSI.

Yposenw Texkywyuii KonmpoJio Ilpomesrtccymounasn
chopmuposannocmu ammecmayus
KomMnemeHyuu
6bICOKUU 6bICOKUU
6bICOKUIL npoosUHYmbLIl 6bICOKUUL
6bICOKUL npoosuHymulil
nopo206wslil 6bICOKUUL
6bICOKUL nopo2oeulil
npoosuUHYmbLIl npPoosUHYmM LI npoosuUHymulil
npoosuUHYmbLIl nopo2oeulil
nopo2oeulil npoosuHymulil
nopo2oeulii nopo2oeulil nopo2oeulil
HUICE NOPO206020 nopozogwlil HUJICce NOPO206020
HUJICE ROPO206020 =

3. MeToauueckne MaTepHaJibl, ONpeeIsionue Npoleaypbl OeHHBAHNS 3HAHMIL, YMeHHIi,
HABBIKOB M (MJIM) ONBITA JeATEeJbHOCTH, XapaKTepu3yWIUX 3Tanbl ¢GopMHpPOBaAHMA
KOMIIEeTeHI M ii

— HWrtoroBas arrecranus no AUCHUILINHE SBIISETCS UHTETPAJIbHBIM ITOKa3aTeaeM
KauyecTBa TEOPETHUECKUX U MPAKTUYECKUX 3HAHUN U HABBIKOB 00YYAOIIKXCS 1O
JTUCLMIUIMHE U CKJIAJIbIBACTCS U3 OIICHOK, MOJYYEHHBIX B XOJ€ TEeKYyIEeH U
MIPOMEXKYTOUHOMN aTTeCTallUu.

— Texymas arrecranusi B ceMeCTpe IPOBOAUTCS C IIETbI0 00eCIIeYeHHs] CBOEBPEMEHHOU
oOpaTHOH CBs3U, U1 KOPPEKLHUU OOy4eHUs], aKTUBU3ALUN CAMOCTOSITENIHOM paboThI
oOyJaromuxcs.

— IlpomMexyTouHas aTTecTanus npeaHa3HadeHa st 00beKTUBHOTO MOITBEPKICHUS U
OIICHUBAHMSI IOCTUTHYTHIX PE3yIbTaTOB 0OYUEHUS MOCIIE 3aBEPIICHUS N3YUEHUs
JUCIUTIAHBI.

— Tekymias arrectanus OCyIIECTBISETCS JIBa pa3a B CEMECT:

— xoHTposbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 9JIEKTPOHHYIO BEIOMOCTh HE
no3jHee 8 Henenu yueOHoro cemectpa. BkitodaeT B ce0st OLIEHKY MEPOTIPUATUI
TEKYIIETr0 KOHTPOJIS ayAUTOPHONW U CaMOCTOSITENIbHON paboThl 00YUYaIOLIErocs Mo
paszzaenaM/TeMaM ydeOHON AUCHUIUIUHBI ¢ 1 1o 8 Hejemo yuyeGHOro cemecTpa.

— koHTposbHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTCs B 3JIEKTPOHHYIO BEJOMOCTh HE
no3zaHee 16 Hexenu yuebHOTO cemecTpa. Britouaer B ce0st OLIEHKY MEPONPUSATHI
TEKYIIETr0 KOHTPOJIS ayAUTOPHONW U CAMOCTOSITENIbHON paboThI 00YUYaIOIIEerocs Mo
paszzaenam/TeMaM yaeOHON AUCHUIUTUHBI ¢ 9 1o 16 Hexenro yueGHOro cemecTpa.

— MHckmouenue: Tekyias arTecTanus B 8§ ceMecTpe 00ydeHus o 00pazoBaTeIbHbBIM
mporpaMmam 0akaiaBpuaTa, B KOTOPOM €IMHCTBEeHHas: KoHTpoJsibHas Touka Ne 1 (KT



Ne 1) — BbICTaBIIsIETCS B JJIEKTPOHHYIO BEJOMOCTh HE MO3/Hee 6 Heslenu yueOHOro

cemecTpa. BkirodaeT B ce0st OI[EHKY MEPOTIPHATHNA TEKYIIET0 KOHTPOJIS ayIUTOPHOK

U CaMOCTOSITENIbHON pabOTHl 00YJaromIerocs 1o paszienaam/TeMaM yaeOHOn

JUCHUILTUHEI ¢ 1 o 6 Heeno y4eOHOro ceMecTpa.

— Pesynbrarsl TeKyled U MPOMEKYTOYHOM aTTECTALMU MTOABOAATCS 10 KA

OAJITbHO-PEUTUHTOBOM CUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBI / Hepens Bbann
OueHo4yHoOE CpPeacTBO MuHiMyM* Maxcmys™
Cemectp 1

Tekyiasi aTTecTanus 1-16 36 60
KonTtpoabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.1 8 9 15
Oyenounoe cpedcmeo Ne 4 1-8 9 15
KonTpoabHas Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.2 16 5 8
Oyenounoe cpeocmeo Ne 3.3 16 4 7
Oyenounoe cpedcmeo Ne 4 9-16 9 15
IIpomexyToUHAs aTTECTANMS - 24 40
3auer -

Oyenounoe cpedcmeo Ne 2 - 24 40
HUTOI'O no aucuumninue 60 100

Cemectp 2

Texkymas arrecramusi 1-16 36 60
KoutpoJabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.4 8 5 8
Oyenounoe cpeocmso Ne 3.5 8 4 7
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KonTpoJsbHas Touka Ne 2 9-16 18 30
Oyenounoe cpeocmso Ne 3.6 15 5 8
Oyenounoe cpeocmeo Ne 3.7 15 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpoMe:xxyTOUYHAS aTTECTALUA - 24 40
DK3aMeH -

Oyenounoe cpeocmeo Ne 1 - 24 40
HUTOI'O no aucuuIIinHe 60 100

* - MuHUMaJIbHOE KOJHYECTBO OaJlIOB 34 OICHOYHOC CpPCACTBO — 3TO KOJIHUYCCTBO 6ann013,
Ha6paHHOC O6y‘~IaIOIJ_II/IMC$I, IIpu KOTOPOM OLCHOYHOC CpCACTBO 3aCUUTHLIBACTCA, B IMPOTHBHOM
cJIydac o6y11a10m1/1171051 JAOJIKCH JIMKBUAWPOBATH IMOSABHUBIIYIOCA aKaICMUYCCKYHO 3a/I0JIZKCHHOCTD
10 TeKymeﬁ niIn HpOMe)KYTOqHOﬁ arTectauuu. MUHHMAIbHOE KOJTHYECTBO 0aiIoB 3a TCKYIIYIO
arrecraluo, B T.4. OTACIBHOC OHICHOYHOC CpPCACTBO B €€ COCTAaBC, U TPOMCIKYTOYHYHO
aTTCCTAlIUIO COCTABJISACT 60% ot COOTBCTCTBYIOIIUX MAKCUMAJIbHBIX 0alIoB.

4. Tunoseie KOHTPOJIbHBIC 3aJaHUA UJIX UHBIC MAaTCPHAJIbI, HCOﬁXO}lIflMLIe AJIA OHEHKH

3HAHUM, YMEHHH, HABBIKOB




4.1 TunoBbie BONPOCHI ¥ OUJIETHI K IK3AMEHY:
a) Oyenounoe cpedcmeo Nel

MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUSA POCCUNICKOU

OEJAEPALINU

OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJEHUWE BBICIIEI O

OBPA3OBAHUA

«HaumoHalbHBIU UCCIENOBATENbBCKHUN AAECPHBIU YHUBEPCHUTET

«MHUDU»
OOHMHCKUI MHCTUTYT aTOMHOVI JHEPTeTUKN —

dvman deneparbHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeX/IeHIs BBICIIIETO 00pa3oBaHms

«Ha1monaJIbHBIV MCCIIeq0BaTeIbCKUN sSepHb YyHuBepcuTeT «MVIDUV»

(MATD HUSY MUDN)
Hanpasnenue 14.03.01 SAnepHast sHEpPreTHKA U TEIUTOPH3HKA
MOJITOTOBKH
oGpasoBarenbHas DKCIuTyaTanusi aTOMHBIX YHEPTeTHYECKUX CTAaHIIUH
nmporpamma
JucuurminHa Xumus
BOIIPOCHI K OK3AMEHY
1. CocraB aroma. OieMeHTapHbIE YaCTHUIBl. XapaKTEPUCTHKA OJIIEKTPOHA, MPOTOHA,

10.

11.

12.

13.

HeWTpoHa. XuMudeckuil 3meMeHT. M3otonbel. MoHbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
yueHus. Macca atoMoB. ATomHag enuHuinia Maccol. [[oHsSTHE KoJiMUecTBa BEIIECTBA,
MOJIb.

Crpoenue aroma. SnmepHas MoOJENb aroma. KBanToBo-MexaHU4yeckoe OIMCaHUE
ctpoenus aroMa. KopnyckynsipHo-BOTHOBOH Ayanu3Mm. OpOuTab.

DiekTpoHHOE cTpoeHue atoma. KBantossie uucna N, |, mi, ms. 3HaucHune u hu3nIecKuii
CMBICJI. DIIEKTPOHHBIHN CJIOH (YPOBEHB). IIEKTPOHHBIE TTOYPOBHH.

OnekrponHas ¢opmyna. [lpaBuna 3amosiHEHUsS SJIEKTPOHHBIX opOuTanei. ITpuHIMI
[Taynu. [IpaBuno I'yaaa. [lepBoe u BTopoe npasumia KieukoBckoro.

DJIEKTPOHHOE CTPOCHHE aTOMOB M MEPUOJAMYECKOE H3MEHEHHUE CBOMCTB XUMHYECKHX
anemeHTOB. [lepuoanyeckas cuctema /.M. Menneneesa. S-, p-, d- u f- 3geMeHTHI, UX
pacIoJIOKEHUE B IEPUOANIYECKON CUCTEME.

[ToHumaHne NEPUOAMYECKOTO 3aKOHA C MO3ULMKA COBPEMEHHBIX MPEJICTABICHUNA O
CTPOEHUU aTOMA. 3aKOHOMEPHOCTH HM3MEHEHHUS METAUIMYECKUX M HEMETAITMYECKUX
CBOMCTB XUMHUYECKHX JIEMEHTOB B MepHOaxX U rpymnnax nepuoanueckoit cucremsl (I1C).
3aKOHOMEPHOCTH B U3MEHEHUU PainycoB aTOMOB U HOHOB B [1C.

DOHeprusi MOHM3alUH, CPOJACTBO K DJIEKTPOHY U  DIEKTPOOTPULIATEIBHOCTD.
3aKOHOMEPHOCTU UX U3MEHEHHUS Y JIEMEHTOB B MIEpUOJaxX U rpymnmax.

KoBanentHas xumudeckas CBs3b, ©€ XxapakTepucTHKH. (OOMEHHBIH | JIOHOPHO-
AKIIEITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBSI3H.

Merto/1 BaJICHTHBIX CBsI3¢ii (0CHOBHBIE mojiokenws ). Kpusas E=f(r) momexy.

[loHATHS BaJEHTHOCTh aTOMOB, BaJ€HTHBIE SJIEKTPOHBI, CTENEHb OKHUCIEHUS ATOMOB.
[IpaBuna ompeneneHus CTENEHU OKUCIEHUS JJIEMEHTOB. BaJeHTHOCTH aTOMOB B
OCHOBHOM U BO30YXJAEHHOM COCTOSTHUSIX.

OCHOBHBIE THUIBI XUMUYECKOW CBS3U. ODJEKTPOHHAs NPHUPOAA XUMUUYECKOW CBSI3U.
OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOW CBSI3U: DSHEPIrHs CBS3U; JUIMHA CBS3H;
HaIpPaBJIEHHOCTh CBA3M; MOJISIPHOCTh CBSI3U; HACKIILIAEMOCTh CBSI3H.

Bonoponnas cBsi3b. DHeprus BOAOPOIHOW CBsi3U. M3MeHeHme (Qu3MUECKUX CBOUCTB
BEIIECTB BCJIEICTBUE 00pa30BaHUsI BOJOPOIHBIX cBsizel. OCOOEHHOCTH CBOMCTB BOBI.
MexMoneKyaspHble B3aMOJICHCTBHUS M arperaTHOE COCTOSTHHE BellecTB. I azoobpa3Hoe
Y KOHJIEHCHPOBAHHOE COCTOSIHHE BEILIECTB.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

OcobeHHOCTH Ta3000pa3HOTO, KHUAKOTO M TBEPAOTO arperaTHhIX COCTOSHUUN BEIIECTBA.
CpaBHEHHUE CBOWCTB TBEPJOTO0 KPUCTALIMYECKOTO U TBEPAOTO aMOP(GHOIO COCTOSIHHIMA
BEIlIECTBA.

Kpucrannsl. OCHOBHBIE THITBI KPUCTAIMYECKUX PEMIETOK: aTOMHas, MOJIEKYJspHasi,
HMOHHAas U MeTajuindeckasi. CBsi3b CTPOCHHS ¥ CBOMCTB KPUCTAIIOB.
DNEeKTPOOTPULIATEIIBHOCTE M OCHOBHBIE THIIBI XMUMHUYECKOW cBsi3u. MoHHast CBs3b.
OcHOBHBIE XapaKTEPUCTUKN HOHHOU CBSI3U.

HampaBieHHOCTP XMMHUYECKHUX CBSI3€M M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
KoHnernust ruOpuauzanuu opouTaneid s onpeneiaeHus KOHPUrypanuu MOJeKya (Ha
puMepe aToMa yrieposa) .

HamnpaBineHHOCTh XUMHUYECKHUX CBSI3€M U MPOCTPAHCTBEHHOE CTpoeHUEe MoJieKyn. OreHka
YJIJI0B MEXIy CBS3sIMH W (QopMbl MoJiekyln. Meton ['miecnn 11 ompeneneHus
KOH(pUTypaliy MOJIEKYII.

MexMoneKyaspHbIe B3aUMOJICHCTBUA: OPHEHTAIIMOHHOE, WHIYKITMOHHOE,
JTUCTIEPCUOHHOE. DHEPrusi MeXMOJICKYIIPHOTO B3aMMO/ICUCTBHS.

OcCHOBHBIE KJIACCHI HEOPraHMYECKUX BEIECTB: OKCHIBI, KUCIOTHI, OCHOBAHHUS, COJIH.
KucnoTHO-OCHOBHBIE CBOMCTBA OKCHJIOB M THUJIPOKCOCOCIWHEHHN S M P-IJIEMEHTOB B
3aBHCUMOCTH OT MOJIOXKEHHS 3JIEMEHTOB B nepuoanueckon cucreme J[.M. Menneneena.
Cxema Koccens. CBsizb ¢ paguycaMd M CTENEHSAMHU OKUCIEHHS. AMMOTEpHbIE
COCTMHEHUSI.

lanpBannueckue  snemeHThl.  OnemeHT  [lanwdnsa-SAxoou.  KoHmeHTpannoHHBIE
raibBannueckue eMeHThl. Pacuer DBJIC w AG TambBaHUYECKHX DJIEMEHTOB.
CBUHIIOBBIN aKKyMYJIATOP.

Onekrpon. [IBoiHOUN snexTpudeckuil cioi. CTaHgapTHBIE JIEKTPOJHBIE MOTEHIMABL.
CrangapTHBII BOJOPOIHBIN IEKTPO/I.

CKOpOCTh XMMHYECKOW peakmuu. 3aKOH JCUCTBHS MacC Uil HEOOpaTUMBIX pPEaKIUi.
MexaHn3M XUMHYECKHX TMPOLIECCOB. OJeMEHTapHas peakuus. MOoJeKyIIpHOCTh
peakuuu, NOpsAI0K XUMUYECKON peaKIuu.

Brnustaue temmeparypbl Ha CKOpOCTh xuMuueckod peakiuu. [IpaBmio Bant-I'odda.
DHeprusi aKTUBAIlMU. OHEPreTUYEeCKass CXeMa MPOTEKaHUs XUMHUYECKOM peakiu.
OHJIOTEPMUYECKHUE U SK30TEPMHUYECKHE peakuuu. YpaBHeHue Appenuyca. Kartanms.
HNurubupoBanue.

OOpaTumble XMMHUYECKHE pPEaKIMHU. 3aKOH JEHCTBHSI Macc Al OOpaTUMBIX pPEaKIIM.
Koncranta paBHOBecus. DHepreruuyeckas cxemMa oOpaTuMol peakuuu. BrusHue
W3MEHEHHUS BHEIIHUX YCIOBHM (KOHLIEHTPALIUU, JaBJICHUS, TEMIIEPATyphl. KaTalau3aTopa)
Ha M0JI0KeHUe xumudeckoro paBHoBecus. [Ipunuun Jle-Ilarense.

[lepBblii 3aKOH TEPMOJAMHAMHUKU. OHTAJblIM W BHYTPEHHss 3Heprus. CraHaapTHbIE
ycnoBus. CTaHaapTHAs SHTAIBINS 00pa30BaHUs BEIIECTB.

3akoH ['ecca u crneactBus U3 Hero. TemnoBoil AapheKT XuMUUYECKHX peakiuii U (pa3oBbIX
nepexonoB. Pacuér TemnoBbIX APPEeKTOB  (HUBUKO-XUMHUYECKUX IPOILECCOB W3
CTaHJIAPTHBIX TEIUIOT 0Opa30oBaHMUsI.

Ourtponus. TepmoanHaMuuecKkass BEpOSITHOCTb. YpaBHEHHE bonbimaHa. DHTponus, Kak
(GyHKIHS TeMIlepatypshl, JaBieHHs, 00bEMa, (a30BOTO COCTOSHUS BEIIECTBA, CTPOCHHUS
MoJieKkyn. 3MeHeHne SHTPOTNH NPU XUMHUUYECKUX U (Da30BBIX MPEBPALICHUSIX.

Oueprus ['ub6ca. VYcrmoBus  camMONpPOU3BOJIBHOTO  MPOTEKAHHUS  HEOOpPaTHMBIX
XUMUYECKUX IpolieccoB. BiusHue Temneparypsl.

Oueprus [ubbca s oOpaTUMBIX XUMHYECKHX peakiuil. CBs3p ¢ KOHCTaHTOU
paBHOBecus. YpaBHenue Baut-I'odda.

PactBopel. Knaccudukanus pactBopoB. TepMoanHaMuKa TMpoliecca pacTBOPEHUS.
[TonsaTue uneanbHOTO pacTBoOpa.

CriocoObl BBIp@KEHHSI COCTaBa pacTBOPOB: MaccoBas M MOJbHas JOJH; MOJISIpHAs,
MOJIsIIbHAs M HOpMasibHasi KOHUEHTpauu. CBsA3b MEXy MOJSPHOM KOHILIEHTpalueu u
MAacCOBOM J0JIEH, MEX Y MOJISUIBHOW U MOJISIPHOW KOHLIEHTPALIMEHN.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

[ToHsiTHE SKBUBAIEHT, (PaKTOP SKBHUBAJICHTHOCTH, SKBUBAJIIECHTHOE YHCJIO, SKBUBAJIICHTHAS
Macca, 3aKoH SKBUBaJIeHTOB. [IpaBuia ompexnenenus (akropa >KBUBAIEHTHOCTH JUISA
KHCIIOT, OCHOBAaHUMW, OKCHJIOB, COJICH, JII XMMHUYECKUX 3JIeMEeHTOB. Pacuer dakropa
SKBUBAJIEHTHOCTH JUI1 OKCHWJINTENS U BoccTaHoBUTenst B OBP.

PacTBOpBl 37ME€KTPONUTOB. DieKTpoiuTHyeckas auccouuanus. CuibHble U cradble
EeKTposIUThl. KOJNMYECTBEHHbIE XapaKTEPUCTUKU Ipolecca  AIEKTPOIUTUUYECKOMN
TUCCOIManuu  (CTeNeHb JAUCCOIMAlMM, KOHCTaHTa JJAUCCOIMAIMHU). 3aBUCHUMOCTH
IpoLecca AUCCOLMaU OT TEMIIEpPaTyphl.

Jucconmanus Boapl. MoHHOE npou3BefeHUE BOABI. BOMOPOIHBIM M TMAPOKCHIBHBIN
nokazatenu. Pacuér BomopomHoro mokasarens (pH) pacTBOpOB CHIIBHBIX M CIIa0BIX
KHUCJIOT U OCHOBAHHUI.

3aBUCUMOCTh CTENEHH JUCCOLMALMU CHa0BIX AJIEKTPOJIUTOB OT KOHIEHTpALUU
pacTBopoB. 3akoH paz0aBieHus OcTBayiba (BIBO).

PactBopumocts BemectB. Koadouuuent pacrtBopumocTtH. MoHHOE paBHOBecHE B
cucrteme pactBop L] ocanok. [IponsBenenue pactopuMoct. MosisipHasi paCTBOPUMOCTb.
CBsi3b  MEXJIy MOJIIPHOM  pacTBOPUMOCTBbIO ~ MAaJlOPAaCTBOPUMBIX  BEIIECTB U
MIPOU3BEACHUEM PAacTBOPUMOCTHU. BiHsHME NMOCTOPOHHUX BEIIECTB HA PACTBOPUMOCTD.
DddexT 061IeTO HOHA.

l'unponus coneii. CteneHb ruaponnsa U KOHCTaHTa THIpoiu3a. Pacuér BOIOpoAHOTO
nokazarens (pH) pacTBOpoB rupoIN3yIOIINXCS COJIEH.

OOMeHHbIE peakllid B pacTBOpax AJIEKTPOJIUTOB (peakuuu ¢ oOpa3oBaHUEM OCA/IKOB
MaJopacTBOPUMBIX BEUIECTB, CIA0BIX 3JEKTPOJIUTOB, ra3oB). HampaBieHue nporekaHus
peakuuii oOMeHa JUIsl cilydas, KOI/la OJHOBPEMEHHO CpEeIM MCXOJIHBIX BEIIECTB U
MIPOJIYKTOB PEaKIUU UMEIOTCSI MaJIOPACTBOPUMBIE BEIIECTBA MM C1a0ble AIEKTPOJIUTHI.
OxkucnurensHO-BoccTaHOBUTENbHBIE — peaknuu  (OBP).  Knaccudukamus ~ OBP.
MexMoneKyaspHsIe, BHYTPHUMOJIEKYJISIPHBIE peakuuu, peakuuu
qucnponopuuonupoBanus. Okuciautens. BoccranoBuTens.

KomnuraruBHele CBOWCTBA pPAacTBOPOB HEIJIEKTpOJIUTOB. 3akoH Payma. dazoas
auarpaMma BoAbl. MI3MeHeHue TeMiiepaTyp 3aMep3aHus M KUIIEHHS BOJHBIX PACTBOPOB.
SBnenne ocmoca. VYpaBHenwe Bant-I'opda ama ocMoTmueckoro  AgaBicHUS.
N3otonnueckuit kK03(h(HULIHUEHT, YIUTHIBAIOIIUN MPOLECCHl TUCCOLUUAIMN U acCOIUAIIUU
YacTHUL] B PaCTBOPAX.

OKBHUBAJICHT BEIIECTB B KHUCJIOTHO-OCHOBHBIX M OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
npoueccax. PakTop 3KBUBAICHTHOCTU. DKBUBAJIEHTHAsI Macca. 3aKOH YKBUBAJICHTOB.
KomnnekcHpie coenuHenus. HomeHknaTypa KOMIUIEKCHBIX coeauHeHuil. CTpoeHue,
XUMUYecKas CBA3b. Jlucconnanus KOMIUIEKCHBIX coequHeHui. KoHcTaHTa HecToMKoCTH
KOMIUIEKCHBIX CO€IMHEHUI.

JlucniepcHble cucTteMbl M HX Kiaccuukanus (B 3aBUCHMOCTH OT COOTHOIICHHS
arperaTHOTO  COCTOSIHUSL  AucrepcHas  (as3a/mucnepcuoHHas — cpela;  Xapakrepa
B3aUMOJICHCTBUSL  JUCHEPCHOM (a3bl ¢ JIUCHEPCHOHHOW Cpelod, CTPYKTypHO-
MEXaHUYEeCKUuX cBoMcTB). JlucnepcHocTs U rerepodasHocts. CrnocoObl MONTydeHUs
JMCTIEPCHBIX CHCTEM (METO bl JUCTIEPTUPOBAHUS M KOJICHCAITIH)

Komnouauele pacTBOphl Kak YacTHBIA ciaydail aucnepcHbIX cucteM. OcoOeHHOCTH
CBOMCTB KOJJIOUAHBIX cucTeM. CTpoeHrne MUIEIUT B TMO()OOHBIX KOJUIOMIHBIX pacTBOpax
(arperar, sapo, rpanyna, muuenia). [Ipasuno ITanera — dasHca.

ONEKTPOKMHETUYECKUE CBOMCTBA KOJUIOMAHBIX pacTBOpoB. CTpoeHHE [IBOMHOIO
IEKTPUYECKOTO CIIOS1. [ToTenunanomnpenenstonine VIOHBI, IIPOTUBOUOHBI.
DNEeKTPOKMHETUYECKUH (/13eTa-) TMOTeHIual. OIeKTpodope3 U 3IeKTPOIHIOO0CMOC —
00BsICHEHNE MEXaHU3Ma C MO3UINIA CTPOCHUS MHUILIEILIBL.

ArperaTuBHas M KUHETHYeCKas (CEIMMEHTALMOHHAs) HEYCTOMYMBOCTH KOJUIOMIHBIX
pactBopoB. Koarymauuss u xoanucueHuus. Ilopor xoarynsauuu, Koaryiaupyrouiee
JNEUCTBUE JJIEKTPOJIUTOB, ipaBuio Llynsue — ['apan.

XKecTtkocTs BoJpl. MeTozpl €€ ycTpaHEeHus!.

HpnMepm,le 3aJa4Yi, BKJIIOYCHHbIC B OK3aMCHAIIMOHHbIC OMJ1eThI
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1. 3amaun Ha OCHOBHBIE 3aKOHBI XUMUHU (pPacyeT 10 CTEXMOMETPHUH, Fa30BbIE 3aKOHBI).

2. Hanmcanue 3eKTpoHHBIX (popmyn snemenToB [leproanyeckoii cucTEMBI.

3. Onpenenenre KOHPUTYpauii MPOCTEHIINX MOJIEKYII, OTIPEACICHNE TIOJSIPHOCTH CBSI3€H B
MOJIEKYJIE.

4. 3amaun Ha MPUTOTOBJIEHUE PACTBOPOB (C UCIOJI30BAHUEM MOHSATUN TPOLIEHTHOM, MOJIIPHOM
1 HOpMaJIbHOM KOHLIEHTpALHil).

5. 3aauun Ha BBIYUCIICHUE TETUIOBBIX AP(PEKTOB peakiuii.

6. 3ajaun 0 KWHETUKE PEAKLIMi, CBSI3aHHbIE C UCII0JIb30BAHUEM 3aKOHA JAEUCTBUSI Macc,
npaBwia Bant - [oddoda.

7. 3aja4uu Mo paBHOBECHIO peakluil (ONpe/iesieHne KOHCTAaHT PaBHOBECHS, PACUET PABHOBECHBIX
koHIeHTpanuii). Cmemenue pasaoBecus. [Ipunun Jle-1laremnse.

8. Hanmncanue peakuuii ruipoau3a u onpeaeneHrue cpeibl pacTBopa.

9. Hanucanue OKHUCIUTENBHO - BOCCTAHOBUTENIBHBIX PEAKIIMH 110 METO Ty MOJIypEaKIIUi.

10. Hanincanue popmMysibl MULIEKILIBI

Tunossble 3a1a4M 1JIs1 IK3aMeHa
1.Hanmucate cxemy ruaponu3sa u onpenenuts pH 0,1M pactBopa K3POs, eciiu nzBectHo,
yro 1) ruaposiv3 NpOTEeKaeT MO MEepBOM CTYNEHHU; 2) KOHCTAHThl JMCCOLIMALUU
optoochopHON KUCIOTHI TIO TIEPBOM, BTOPOH M TPETHhEH CTYMEHSM COOTBETCTBEHHO
paBubl K;1=7,9103; Kp=1*10"; K,3=4,5*10"2,
2.Paccuntats PH 2 %-nor0 pactBopa NaNO; (tTutoTHOCTE pacTtBopa 1,02 r/mm).
3. Hammcate cxemy ruaposm3a KF. OnpenenuTe CTeneHb THAPOIU3a ITOM COJHM B
0,01M pactBope u pH pactsopa, ecitu K,(HF) = 6,6*10™.
4. lns pactBopenust 1,16 T Pbl, motpeboBanocs 2 1 Boasl. Haiitu [1P Pblo.
5.PactBopuMocTs KapOoHaTa cepedpa Ag2COs B Boge npm 25°C paBHa 1,16 MKMOIB/IL.
OnpenenuTh NpOU3BEICHUE PACTBOPUMOCTH 3TOM COJIM B BOJIE.
6.BBIsICHUTB, MOXHO JIM TOJHOCTBIO pacTtBopuTh 7 T ZN(OH)2 B 1 71 BOABI TP KOMHATHOU
TEeMIIepaType, €Clii U3BECTHO, YTO MPOU3BEICHHE PACTBOPUMOCTH THAPOKCUIA LIMHKA MIPU ITOU
temmeparype pasHo 1*107. Msmenenmem o6béMa pactBopa mpu pactBopernn Zn(OH).
peHeopeyb.
7.0npenenuTh cTeneHb aucconmanuu ykcycHod kucinotel (CH3COOH) B 0,IM
pactBope, ecnu koHcTanTta aucconuanuu CH3COOH paBha 1,8*10°.
8.CpaBuuth pH 1M pactBopoB ykcycHo# kuciaotel (CH3COOH) u consiHO#M KHCIIOTHI
(HCI). K,(CH3COOH) = 1,8%10®° , PaccumtaTh CTeHeHb IMCCOLMALNU YKCYCHOM
KHUCIIOTBHI.
9. Kakyio maccy ruipokcuaa HaTpus HEOOXOJUMO pacTBOpUTH B 3 11 BoAbl, 4ToObl pH
MOJY4EeHHOTO pacTBopa ctaji paBeH 117
10. Komncranra Hecroiikoctu wuoHa [Ag(CN)z]” cocramser 1,4 - 10%°. Bprumcauts
KOHIIEHTpaIuio HoHOB cepedpa B 0,05M pactBope K[Ag(CN)2], conepsxkaiem, kpome toro, 0,01
Moist KCN B niutpe pactBopa.
11. Koncraura mnectoiikoctu wuoHa [Cd(CN)4]* cocrapaser 7,8 - 1078  Bprumciuts
KoHIeHTpanuo noHoB Kaamus B 0,1 M- pactBope K2[Cd(CN)4], comepxkamem B n3bbitke 0,1
Mmoust KCN B utpe pactsopa.
12.Bo CKONBKO pa3 yMEHbBIIUTCA CKOpocTh peakiuu 2A(r)+B(r)«>C(r) mpu yMeHbIIEHUU
MapUuaIbHOTO JABJIEHUS BCEX BELIECTB B CUCTEME B TPU pa3a U OJHOBPEMEHHOM IMOHUKEHUU
TemmepaTypsl cucteMsl Ha 30°C? TemnepaTypHblit KOd(GUIHEHT CKOPOCTH PEaKIHH - 2.
13.Beruncnute TemmepaTypHbd KOA((OUIIMEHT U SHEPTrUI0 aKTHUBAIUM XUMUYECKOW peakiuu,
ecli KOHCTaHTa CKOpocTH 3Toil peakuuu mpu 120°C pasma 5,88*10%, a mpu 170°C pasna
6,7*102.
14. Bo CKONbKO pa3 yBEIMYMTCS CKOPOCTh peakiuu, nporekaromeil mpu 298°K, ecnu B
pe3yibTaTe MCHOJIb30BAHUSA KaTalM3aTopa YAAJOCh YMEHBIIUTh SHEPIUI0 akTUBaluu Ha 4
k/J>x/MOIB?
15.Meronom nonypeakuuii cocraBuTh ypaBuenne OBP, yka3zaTb OKMCIHUTENb U BOCCTAHOBUTEI.
Paccunrare DJIC, suepruto ['ubb6ca, cnenarh BBIBOJ O HAaNpaBiICHHH NPOTEKAHUS MPHU
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CTaHJAPTHBIX YCIOBUAX XUMUYECKON PEaKLIuu
H>S+ KMnO4+H2SOs- S|+ Mn SO4+. ...

16. Meronom mnomypeakuuii cocraBuTh ypaBHeHue OBP, yka3zaTe okuciuTenb U
BoccraHoButenb. Paccumrate JJIC, sHepruro [mOb6ca, crnenath BBIBOJ O HaIpaBICHUU
MPOTEKAHMS IPU CTAHJAPTHBIX YCIOBHUAX XUMHUYECKOW PEaKLIUU

Al + NaOH + H>O < Na3z[A1(OH)s] + H2
17. MerogoM mosypeakiuii coctaBuTh ypaBHeHue OBP, yka3zarp okuciurens u
BocctaHoButenb.Paccuntate O/IC, »sHepruito [ubOca, cnematb BBIBOJ O HaIpaBJIEHUU
MPOTEKAHMS TP CTAHJAPTHBIX YCIOBHUAX XUMHUYECKOU PEaKIIUU

KJ+K2Cro07+H,S04 «<»Jo+Cr*+. ..

18. Boruncnute u3mMeHeHue 3Hepruu 1'mdb0ca B peakuuu auMepusanuu quokcuaa asora 2NO2(T)
[1 N204(r) mpm crangaptHoil Temmneparype. Caenarb BBIBOJ O HANpPaBICHUH TNPOTEKAHUS
rporecca, OIpeleIuTh KOHCTaHTY pPaBHOBECHUS PEAKIIMM TUMEPU3ALUH.
19.Kakoe konuuecTBO Teruia Beiaenutcs npu cropanuu 8 r CHapu P=1 atm u T=25°C.
20. Ilpu HekoTopoit Temmeparype paBHOBecue B cucreme 2NO2 «» 2NO+0 ycTaHOBHIIOCH TIPH
koHreHTpamusx [NOJ=0.4 monw/n, [NO2]=0.2 monw/n, [O2]=0.1 monws/n. Halitu xoHCTaHTY
paBHOBECHS U UCXOAHYIO KoHLeHTpaunio NO2, ecii UCX0AHas KOHIIEHTpAIUs KUCIOpoJia paBHa
Hymto. Kakue ycinoBus OyayT ciocoOCTBOBaTh CMEIIEHHUIO PABHOBECHSI B CTOPOHY 00Opa3oBaHus
NO, ecnu npsmas peakiusi SHI0TEPMUYECKAsI.
21. B xakyro cropony mpotekaer peakmust Nory +3Hzr «<>2NH3) B cTammapTHBIX ycinoBHsIX?
Uemy paBHa KOHCTaHTa PABHOBECHUS JAHHOW pEaKIu?
22. CocrtaButh (HopMyJbI MHIEIUT 00pa30BaHHBIX a) JoOaBieHHEeM (10 KaIisiM) pacTBopa
xnopuaa 6apus (BaCly) x pactBopy cynbdara Hatpus (NaxSOs), HaxoasmiemMycs B U30bITKE; a)
nobasiieHueM (1Mo KarursiM) pactBopa cyibdara Hatpus NaSOs k pactBOpy xiopuma Oapus
(BaCly), naxomasmiemycst B u30bITKe. OOBACHUTD Pa3Indne B 3HAKAX 3apsI0B IPaHYIL.

TunoBbie OWJIeTHI K IK3aMeHY

MUHHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUSA POCCUMCKOU

®EJEPAIIUN
DOEJEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YVUPEX JAEHUWE BBICUIET O
OBPA3OBAHUSA

«HaumoHalbHBIU UCCIENOBATENbCKUN SACPHBIUA YHUBEPCUTET
«MHUDU»
OOHMHCKNMI MHCTUTYT aTOMHOV 3HEePTeTUKM —

dpwrman deneparbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIpeXX/IeHs BBICIIIETO 00pa3oBaHMs
«Ha1moHaJIbHBIN MCCiIeqoBaTeIbcKUM sepHbI yHUBepcuTeT «MDVI»

(MATD HUAY MUDU)
HamnpaBnenue 14.03.01 SInepHas sHEpreTHKa M TEIUIO(QU3UKA
MOITOTOBKH
oGpasoBaresbHas DKcrTyatanusi aTOMHBIX SHEPTreTHYEeCKUX CTaHIIUN
nporpamMmma
JuciuminHa Xnmus

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1.CoctaB aToma. DneMeHTapHble YaCTHUIbl. XapaKTePUCTUKA JIEKTPOHA, MPOTOHA, HEUTPOHA.
Xumnueckuii 3iaeMedT. M3otomel. MoHbl. Macca aroMoB. ATOMHAasg eqUHALIA Macchl. [loHsaTie
KOJIMUECTBA BEIECTBA, MOJIb.

2. CKOpOCTB XHMHUYECKOM pCaKkuum. 3akoH JEeNCTBUS Macc s HCO6paTI/IMLIX peaKuHﬁ.
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MexaHn3M XUMHUYECKUX IIPOLIECCOB. DJIEMEHTapHas peakius. MoJIeKyIsIpHOCTh pEeaKIny,
MOPAJOK XUMHUYECKOU PEaKIIUH.

3. Koncranra necroiikoct nona [Ag(CN)z]” cocrapmnser 1,4 - 10%°, BeluucauTh KOHIEHTPALKIO
noHoB cepebpa B 0,05M pactBope K[Ag(CN)2], conepxamiem, kpome Toro, 0,01 monst KCN B
JUTPE pacTBopa.

3K3AMEHAIIMOHHBINA BUJIET Ne 2
1.Ctpoenune aroma. SlnepHas monenb aroma. KBaHTOBO-MEXaHMUECKOE OINKUCAHUE CTPOEHUS
atoma. KopryckyisipHO-BOJTHOBOM ayain3M. ATOMHas OpOUTaIb.

2.luccoumanus Boapl. MoHHOe mnpousBeneHHE BOJAbL. BoJOpOaHBIE U THAPOKCUIBHBIN
nokasarenu. Pacuér BomopoaHoro nokasarens (pH) pacTBOpoB CHIIBHBIX M ClHaOBIX KHUCIOT U
OCHOBaHUH.

3.MetosoMm mostypeakiuii coctaButh ypaBHeHne OBP, yka3zaTh OKHUCIUTENb U BOCCTAHOBUTEINb.
Paccunrare E° u AG® xumundeckoii peakuu, sHepruto ['mO0ca, crenats BHIBOJ O HAIpPaBJICHUH
MPOTEKAHUS XUM. PEaKIUu:

H,S+ KMnOs+H»S04—> S{ +

3K3AMEHAHI/IOHHHI7[ BUJIET Ne 3
1.DnexTpoHHOE cTpoeHre aroMa. KBanToBsie urcia N, |, mi, Ms. 3HaueHre U GU3NIESCKUN CMBICIT.
DNEeKTPOHHBIN coi (YpOBEHb). DJIEKTPOHHbIE IO yPOBHHU.

2.3aBUCHMOCTh CTEIICHU IUCCOIMAIMU CJIA0BIX AJIEKTPOJIUTOB OT KOHIEHTPAIMHA PacTBOPOB.
3akoH pazbaBnenus OcTBayibia (BBIBO).

3.Berancnure TemrepaTypHbii KOAQOUITMEHT ¥ SHEPTUI0 aKTUBAIIMKA XUMHUECKOU PEaKIINH, €CIIH
KOHCTAHTa CKOPOCTH 3Toi peaxruu mpu 120°C pasHa 5,88x10, a mpu 170°C pana 6,7x1072.

3K3AMEHAIIMOHHBINA BUJIET Ne 4

1.Onexrponnas ¢opmyna. [IpaBuna 3amonHeHuUs AJIEKTPOHHBIX opoOuTtaneh. [Ipuniun [laymum.
[IpaBuno 'yaaa. IlepBoe u BTopoe npasuia KiedkoBckoro.

2.00patuMbple XMMHYECKHE PEaKIUU. 3aKOH JEHCTBHS Macc s OOpaTHMBIX pEaKIuid.
KoHcTranTa paBHOBecHs. DHEpreThyeckas cxemMa OOpaTHUMOW peakiuu. BiMsHue W3MEHEHUS
BHEIIHUX YCJIOBHUH (KOHIICHTpAIMH, AABICHUS, TEMIEPATyphl, KaTaau3aTopa) Ha IOJIOKECHHE
xuMmuueckoro paBHoBecus. [Ipunnun Jle-Illarense.

3. Cxoapko BoAbl He0Ox0auMo mpudaBuTh K 200 M1 0.01 M pacTBopa CHHHIIBHOW KHCIIOTHI
HCN, uToOsbI cTenens aucconpanuu KUcIoTsl Bo3pocna B 10 paza? Kak uzmenurcs pH
pactBopa?

3K3AMEHAIIMOHHBIN BUJIET Ne 5
1.DneKTpoHHOE CTpOE€HHE aTOMOB W NEPUOJUYECKOE M3MEHEHHUE CBOMCTB XHMMHMUYECKHX
aneMeHToB. CTpyKkTypa nepuoanueckoit cucrems! [[.11. Menneneesa (epuoapl, TPyIIbl).
S-,p-,0- u f- smeMeHTHI, MX PACHOIOKEHUE B TIEPHOANIECCKON CHCTEME.

2.3akoH I'ecca u cnenctBus u3 Hero. TemnoBoil 3PQeKT XUMUYECKUX peakuuil U (a3oBBIX
nepexonoB. Pacuér TemnoBbIX 3((eKTOB (U3NKO-XMMHUYECKHX IMPOLECCOB U3 CTaHAAPTHBIX
TETJIOT 00pa30BaHUsL.

3.Paccuntars pH 2 %-Horo pactBopa Naz PO4 (mmotHocts pactBopa 1,02 r/mi). Cunrate, 4To

14



TruapoJin3 uACT TOJIBKO 110 nepBoﬁ CTYIICHU.

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. [loHuMaHue MEPUOTUYECKOTO 3aKOHA C MO3UIUMKA COBPEMEHHBIX MPEACTABICHUN O CTPOCHUH
aToMa. 3aKOHOMEPHOCTH U3MEHEHUS! METAINTNYECKUX U HEMETAJUTMUECKUX CBOMCTB XUMUYECKUX
AJIEMEHTOB B mepuojaax u rpymmnax mnepuogudeckoi cuctemsl (IIC). 3akoHomepHocTH B
M3MEHEHHUHU painycoB aToMOB 1 HOHOB B I1C.

2. IlepBblit 3aKOH TEPMOJAMHAMUKU. DHTAJBINS U BHYTpeHH:S SHeprus. CTaHIapTHBIE YCIOBHSL.
CrangapTHas SHTaJIbIUS 00pPa30BaHUSI BELIECTB.

3. Bo cKkoybKO pa3 yBeIUYUTCS CKOPOCTh XUMHUYecKoi peakiuu A + 2B — C npu noBbIIEHUN
JaBieHUs B cucreMe B 4 pa3a U OJHOBPEMEHHOM IMOBBINIEHUH Temmeparypsl Ha 40°C.
Pearupyromue BemiecTBa - rassl. TemmnepaTypHblid KOA(h(UIUEHT peakluy paBeH 2.

3K3AMEHAIIMOHHBIN BUJIET Ne 7
1.OHeprus HoHU3aLMKU, CPOJACTBO K NIEKTPOHY M AEKTPOOTPULATEIBHOCTh. 3AKOHOMEPHOCTH
UX U3MEHEHUS Y JJIEMEHTOB B IIEPUOJIaX U IPYIIIAX.

2.9HTpOHI/I${. TepMO,I[I/IHaMI/I‘leCKaSI BCPOATHOCTD. ypaBHeHI/IC bonpiMana. 3HTpOHI/I$I, KakK
(I)YHKI_II/IH TEMIICPATypPbl, OaBJICHU, O6’béMa, (I)aSOBOFO COCTOsIHMA BCIICCTBA, CTPOCHUA
MOJICKYIIL. H3Mmenenue OHTPOIIMHU ITPU XUMHUYCCKUX U (l)aBOBLIX MMpEBpallICHUAX.

3. Koucranta mectoiikoctu wuoHa [Cd(CN)4]> cocraBnser 7,8 - 1078, Bprumcaurs
KoHIeHTpanuio noHoB kaamus B 0,1 M- pactBope K2[Cd(CN)s], conepxamiem B u3zobitke 0,1
Moist KCN B nutpe pactBopa.

9K3AMEHA]_[I/IOHHI)II71 BUJIET Ne 8
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1. KoBaneHTHasi XUMHYECKas CBsA3b, €€ XapakTepucTHki. OOMEHHBIH M JOHOPHO-aKLIENTOPHBIH
MEXaHHU3Mbl 00pa30BaHUsl KOBAJECHTHOH CBsA3U. Pa3inyne BaJleHTHBIX BO3MOKHOCTEN 2JIEMEHTOB
BTOPOT'O U TPETHEro MEPUOJIOB Ha IPUMEPE aTOMOB KUCIIOPOJa U Cephl, Topa U XJIopa.

2. DOueprus I'm60ca. DHTaNBOUIHBIA M SHTPONUHHBIA (AKTOPBl MPOTEKAHHS MPOIECCOB.
VYcnoBusi caMONPOU3BOJIBHOTO MPOTEKaHUS HEOOPATUMBIX XMMHYECKUX IPOIECCOB. BimsHue
TeMIepaTypbl Ha HAPABJICHUE MPOTEKAHUS XUMHIECKUX PEaKIHii.

3. MoxHo 11 B 1 J1 BOJIBI pacTBOpUTH 7 T XJopuaa cepedpa? OnpenenuTs B KaAKOM MUHUMAIBHO
BO3MOXHOM 00BEME BOJIbI MO’KHO PaCTBOPUTH 3TO KosmuecTBo AgBr.

3K3AMEHAIIMOHHBINA BUJIET Ne 9
1.MeTo1 BajieHTHBIX CBsi3eit (OcHOBHBIC MoJiokeHust ). Kpusas E=f(r) monexy.

2. PacTBOpPHBI 2JEKTPOJUTOB. DJINEKTPOIUTHIECKAS JUCCOIUAIMS KUCIIOT, OCHOBAHUI U COJIeH B
Bojie. CuibpHble W cialOble 37eKTposiuThl. KoJIMuecTBEHHBIE XapaKTEPUCTHKU Ipoliecca
ANEKTPOJUTUYECKON JUCCOIMAINY (CTETICHb TUCCOIMAINM, KOHCTAHTA JUCCOIHAINH ).

3. Meronom moirypeakmuii coctaBuTh ypaBHeHHe OBP, yka3aTts OKHCITUTENs B BOCCTAHOBUTEIT.
Paccuurars E° u AG°.
KJ+K2Cr,07+H2S04 —J,+Cré*+. ..

3K3AMEHAIIMOHHBIN BUJIET Ne 10
1. HampaBiieHHOCTh XMMHUYECKHX CBSI3€H M MTPOCTPAHCTBEHHOE CTPOCHUE MOJIeKy . KoHmenwst
ruOpUIM3aIy OpOUTANICH (Ha MpUMEpe aToMa yriaepoaa). .c-| 7- cBsa3u. OIeHKa YIII0B MEXIY
CBSI3SIMU M JOPMBI MOJICKYJI.

2. OxuciurensHO-BoccTaHoBUTENbHBIE peakiuu (OBP). Kimaccudukanus OBP.
MexMoneKkyaspHble, BHyTPUMOJIEKYISPHbIE PEaKIHH, PEaKIIUU AUCIPOIIOPLUHUOHUPOBAHUSL.
Oxucnurens. BocctaHOBUTEND.

3. Hamucate cxemy ruaponusza KF. Onpenenuth creneHs ruaposivza 3tod coau B 0,01M
pacTBOpe, BEIYUCIUTH KoHCTaHTy rumponnsa KF u pH pactsopa. K, (HF)=6,6x10"%.

3K3AMEHAHHOHHBIfI BUJIET Ne 11
1. M'aaponu3 coneid. CTeneHb rUaPOIn3a U KOHCTaHTa TUApon3a. Pacuér BogOpoIHOTO
nokazarens (pH) pacTBOpOB rUAPOIU3YIOMINXCS COJICH.

2. PactBopsl. Krnaccuduxamus pactBopoB. PacTBOpbl 3IEKTPOIUTOB. DIEKTPOIUTHUECKAS
mucconuanus. CunbHble U ciaadble 31eKTpoauThl. KomndyecTBeHHbIE XapaKTePUCTUKH MpoIiecca
AIEKTPOIUTUYECKON TUCCOLMAIUY (CTETIeHb AUCCOIUAIINH, KOHCTAHTA JUCCOIIUAIIIH ).

3. Beruncnuth n3MeHeHue 3Hepruu ['md6ca B peakuuu qumepusanuu auokcuaa azora 2NOz2(T)
<> N204(r) nmpu cranmaptHoil Temmepatype. CaenaTb BBIBOA O HANpaBICHUM IMPOTEKAHHS
IpoLecca, OIpeIeIUTh KOHCTaHTY PaBHOBECUS PEAKIIMM UMEPU3aLiu.

3K3AMEHAIIMOHHBIN BUJIET Ne 12
1. Bogoponnas cBsi3b. M3meHeHHe (puU3MUECKUX CBOWCTB BEIIECTB BCJIEICTBHE OOpa30OBaHUS
BOJIOPOJIHBIX CBsi3ei. OCOOEHHOCTH CBOMCTB BOJIbI. DHEPTHUs BOJOPOIHON CBS3H.
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2. Brnusinue TeMmepaTypsl Ha CKOpoCTh xuMudeckoil peakuuu. [IpaBuno Bant-I'odda. Dueprus
aKTUBALMU. DHEpreTudeckas cxema NpPOTEKAaHUS XMMHUYECKOM peakuuu. DHIOTEPMHUYECKUE U
IK30TePMHUYCCKHE peakuu. Y paBHeHue Appenunyca. Karanu3. Uarubuposanue.

3. Kakoe konnuecTBo Tera BeIAENNUTCS Ipy nojHoM cropanuu 8 T CHa nipu P=1 atm u T=25°C.

3K3AMEHAIIMOHHBINA BUJIET Ne 13
1.27eKTpOoOTPUIIATENIHFHOCTh 1 OCHOBHBIC TUIIBI XUMUYECKOU cBsi3u. MoHHast cBsi3b. OCHOBHbBIC
XapaKTEepPUCTUKH MOHHOM CBSI3H.

2. MoHHOE paBHOBECHE B CHCTEME pacTBOp<«>ocanok. [Iponssenenue pactBopumoctu. CBsi3b
MEX]Ty PaCTBOPUMOCTBIO MAJIOPACTBOPUMBIX BEIIECTB U MPOHU3BEICHIUEM PACTBOPUMOCTH.
BnusiHre MOCTOPOHHUX BEIIECTB HA PACTBOPUMOCTD.

3.B0 CKONBEKO Pa3 yBeIMUMTCS CKOPOCTh peaKiuu, mpoTekarommei mpu 298°K, eciu B pesyibraTe
MCIO0JIb30BAaHUS KaTaJIu3aTopa yAajJoCh YMEHBIINTh SHEPTUI0 aKTUBaMU Ha 4 k/[x/Monb?

3K3AMEHAIIMOHHBIN BUJIET Ne 14
1. MexMonexymsipHble B3aUMOIEHCTBUS: OPUEHTAIIMOHHOE, HHIYKIIHOHHOE, JUCIIEPCUOHHOE.
Kpusbie E=f(r) B3anmoaeiicTBUSI MOJICKYII. DHEPTHUsI MEKMOJICKYIIIPHOTO B3aUMO/ICHCTBHSI.

2. OCHOBHI)IG KJIaCChbI HeOpl"aHI/I'-IeCKI/IX BC€IIECTB: OKCUAbI, KUCJIOTBI, OCHOBAaHMs, COJIH.
KucinoTHO-0CHOBHBIE CBOMCTBA OKCHIOB M THUIPOKCOCOEIMHEHUHN P-371eMEHTOB B 3aBUCUMOCTH
OT TOJIOKEHUSI DJIEMEHTOB B niepuoanueckor cucreme [[.1. Menneneea. AMdoTrepHbie
COEIMHEHMUS.

3. PactBopumocTs KapbonaTa cepebpa Ag2COs B Bome npu 25°C paBHa 1,16 MKMOIB/M.
OnpenenuTh NpOU3BEICHUE PACTBOPUMOCTH 3TOM COJIM B BOJIE.

3K3AMEHAIIMOHHBIN BUJIET Ne 15
1.HanpaBiieHHOCTh XMMHYECKUX CBSI3€H U MPOCTPAHCTBEHHOE cTpoeHue MojeKkyil. Konuenuus
rubpuanzanuy opouTaneii (Ha mpumepe aToma yrieposa). 6-u - cBsi3u. OIeHKa YTII0B MEXTy
CBS3SIMU U (POPMBI MOJIEKYIL.

2. 'maponus coseid. CTeneHb THAPOJIM3a M KOHCTaHTa TUIpou3a. Pacuér BogopoaHoro
nokazarens (pH) pacTBOpOB rUAPOIU3YIOMINXCS COJICH.

3. Metoom nonypeakiuii coctaBuTh ypaBHenue OBP, ykazaTe okucIuTeNnb U BOCCTAaHOBUTEIT.
Paccuurars E° u AGP.
KJ+K>Cro07+H2S04 —)Jz+CI’3++. ..

3K3AMEHAIIMOHHBIN BUJIET Ne 16
1. MexMouneKyaspHble B3aUMOJICHCTBUS: OPHEHTALIMOHHOE, MHIYKIMOHHOE, AUCIEPCHOHHOE.
OHeprus MeXMOJIEKYIIPHOTO B3aUMOIEHCTBUS.

2.00MeHHBIE peakIUMM B pacTBOpax dJIEKTPOJIUTOB (peakuuu ¢ oOpa3oBaHUEM OCAIKOB
MaJIOpacCTBOPUMBIX BELIECTB, CHA0BIX AJIEKTPOJIUTOB, Ta3oB). HampaBieHue NpoTEKaHUS
peakuuii oOMeHa JJs ciaydas, KOrja OJHOBPEMEHHO CPEIM MCXOJHBIX BEHIECTB M IMPOIYKTOB
peaKIMy UMEIOTCS MaJIOPAaCTBOPUMBIE BELIECTBA UIIN CIIa0bIe 3JIEKTPOJIUTHI.

3. Beruucnuth koHcTaHTy paBHOBecHs peakuuu CO(r) + Clz(r) «>COCI12 mpu 1000 K.
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[Tpunste, uto AH u AS He 3aBucsT ot Temneparypsl. Caenaiite BEIBOJ O COOTHOUICHUN
PABHOBECHBIX KOHLEHTPALUM Y4ACTHUKOB PEAaKIVK U O BIUSHUU TEMIIEPATyphl HA IIOJI0KEHUE
PaBHOBECHS ITOU PEAKLIUH.

IK3AMEHAIIMOHHbIU BUJIET Ne 17
1. Kpucramisl. OCHOBHBIE TUIIBI KPUCTAINIMYECKUX PELIETOK: aTOMHAs!, MOJIEKYJIsIpHAsl, HOHHAs
u MeTaimndeckast. CBsi3b CTPOEHUS M CBOMCTB KPUCTAJLIOB.

2. 'anpBaHMYeCKHE AIIEMEHTHI. DneMeHT Jlanmans-Axkoou. KonnenrpannoHueie
ranbBannuyeckue 3aemMeHThl. Pacuer DJIC u AG rajnpBaHMUYECKHX 3JIeMEHTOB. CBUHIIOBBIN
AKKyMYJISITOP.

3. Paccuurare pH pactBopa, cocrosimero u3 0,1M ykcycuoit kucinotsl u 0,1 M pactBopa arerarta
HaTpHsl.

3K3AMEHAIIMOHHBIN BUJIET Ne 18
1. Dnextpon. JBoiHOM anekTpuueckuii ciioi. CTaHIapTHBIE SJIEKTPOIHBIC TTOTCHIIHAIIBI.
CrangapTHBIM BOJOPOIHBIN MOTEHIINA.

2. DIJEKTPOHHOE CTPOCHHWE AaTOMOB H TIEPUOJUYECKOE HM3MEHCHHE CBOWCTB XHUMHYECKHX
anemeHTOB. [lepuommueckas cucrema J[.M. MenneneeBa. s-, p-, d- u f- a3jgeMeHTs, HX
PacroJIo’KEeHNE B MEPUOTMIECKON CHCTEME.

3.ITyrem cxuranust cepsl noiydeHo 32 v okcuma cepbl (1V), mpuyuem BbIenmiIach TEIIOTa,
cootBercTBYytomas 146,3 k/[x. CocTaBUTh TEPMOXMMUYECKOE YPABHEHUE ATOU PEAKIUU.

SK3AMEHAIIMOHHBIN BUJIET Ne 19
1. Komnowmneie pacTBOpbl. OCOOCHHOCTH CBOMCTB KOJUIOMIHBIX CHCTEM (ONTHYECKUE H
ANEKTPOKUHETHYECKHEe cBoicTBa). CTpoenue muriemibl. [IpaBuno [Tanera — dasHca.

2. Jluccorumanys KACIIOT, OCHOBAHHUM M coJiel B Boje. Jluccommanus Boasl. loHHOE
MPOM3BEICHUE BOIbI. BOIOPOIHBIN M THAPOKCHIIBHBIN TTOKazatenu. Pacuér BogopoaHoro
nokazatens (pH) pacTBOpOB CHIIBHBIX M CJIA0BIX KHCIOT U OCHOBAHHIA.

3. Meroaom noiypeakiuii coctaBuTh ypaBHenre OBP, ykazath OKMCIUTENb U BOCCTAHOBUTEb.
Paccunrtate E° 1 AG® xuMHuueckoi peakiyuu, clejaTh BBIBOJ O HAMPABJICHUH MMPOTCKAHUS XHM.
peaKInu:

Al + NaOH + H.O — Na3[A1(OH)s] + Hz

3K3AMEHAIIMOHHBINA BUJIET Ne 20
1. DnexTpoKMHETHYEeCKHuEe CBOMCTBA  KOJUIOMAHBIX pacTBopoB. CTpoeHue ABOHHOIO
JJIEKTPUUECKOTO cios. [loTeHnmanonpenenstomue HoHbl, IPOTUBOUOHBI.
2. BrniusiHue TeMnepaTypbl Ha CKOpOCTh XuMudeckoit peakiuu. Ilpasuno Bant-I'odda. Dueprus
aKTUBALlMU. DHEPreTU4ecKas cxema NpPOTEKAaHUs XMMHUYECKOM peakluu. DHIOTEPMHUYECKUE U
9K30TepMHUYECKUE peakiuu. Y paBHeHre Appennyca. Karanus. Maruduposanue.

3. 3amucarb (GopMyNbl MULIEI, 00pa3yeMbIX a) MpH J100aBICHUU THAPOKCHIA HATPUS K
M30BITOYHOMY KOJIMYECTBY pacTBopa cyibdara amtomunus (111), 6) npu nobGasnenun cynbdara
amomuHu (111) K M130BITOYHOMY KOTHUYECTBY TUAPOKCHIIA HATPHSL.

3K3AMEHAIIMOHHBIN BUJIET Ne 21

1.IloHATHS BaICHTHOCTD aTOMOB, BAJICHTHBIC 3JICKTPOHBI, CTCIICHb OKUCJICHUSA aTOMOB. HpaBI/IJ'Ia
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OTpENICIICHUsI CTCIICHW OKHCICHHS 3JCMEHTOB. BaJeHTHOCTh aTOMOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUSIX.

2. JlucniepcHble CUCTEMBI U UX KIacCUpHUKAIHS (B 3aBUCIMOCTH OT COOTHOIIIEHHSI arperaTHoro
COCTOSTHUS UCTIepcHas (pa3a/mucniepcronHas cpena; pazmepa dactuil). CrocoObl OTydeHHS

AUCTICPCHBIX CUCTCM.

3. Paccuurare pH pactBopa, coctosimero u3 0,1M rugpoxcuna ammonus u 0,01M pactBopa

XJIopyuJaa aMMOHMUH.

CocraBuTeEIb

« »

O.A. AnanneBa

(noamnuce)

2023 .

0) KpUTEpHH OLICHMBAHUS KOMIIETCHIIUN (PE3yabTaTOB):

Ounenka Kputepuu oneHku

OTnyHO CTylleHT NOJIKEH:

36-40 - MPOJIEMOHCTPUPOBATH TITYOOKOE ¥ MTPOYHOE YCBOCHHE 3HAHUI
MIPOTPaMMHOTO MaTepuaa;
- HCYEPIBIBAIOIIIE, TIOCIIEIOBATEIBHO, TPAMOTHO U JIOTHYECKH CTPOHHO
HN3JI0KHUTH TeOpeTI/I‘-IeCKI/Iﬁ MaTcpuai;
- IPaBIIILHO (POPMYIIMPOBATH OTIPEICIICHIS,
- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITEILHON pabOTHI C
JUTEPaTypOi;
- YMETb CJIeNIaTh BHIBOJBI 0 U3JIaraéMoOMy MaTepuaity.

Xopouio CTyneHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHKUE MPOTPAMMHOTO
Marepuana;
- IPOJIEMOHCTPUPOBATH 3HAHNWE OCHOBHBIX TEOPETUYECKUX MOHSATHIA;
JOCTATOYHO MOCJIEI0BATEeNIbHO, TPAMOTHO U JIOTUYECKH CTPOITHO
u3Jaratb MaTepua;
- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B JIUTEPATYPE;
- YMETb CJIeNIaTh JOCTaTOYHO 0OOCHOBAHHBIE BBIBOJIBI 110 U3J1araeMoMy
MaTepuany.

Y 10BNIETBOPUTETHHO CTyneHT A0KEeH:

24-29
- IPOJIEMOHCTPUPOBATH OOIIIee 3HAHHE N3Yy4aeMOT0 MaTepuana;
- MOKa3aTh 0011ee BiIa/IeHUE MOHATUHHBIM alapaToM JUCIUIUINHBI;
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOIl H31araeMoro
BOIIPOCA;
- 3HATh OCHOBHYIO PEKOMEHIYEMYIO MTPOrpaMMOi yueOHYIO
JUTEpaTypy.

HeynosnerBoputensho | CTyeHT AEMOHCTPUPYET:

23 1 MEHbIIIE

- HE3HAaHHUE 3HAYUTEIBHON YacTU MporpaMMHOI0 MaTepuasia,

- HE BIIaJICHUE NOHATHUIHBIM arfmnapaToM JUCHUIIINHBI,

- CYHICCTBCHHBLIC OIIIMOKHU IIpHU U3JIOKCHUHN yqe6Horo MaTrepuaia,
- HCYMCHHC CTPOUTH OTBET B COOTBCTCTBUHU CO CTPYKTypOP'I
nu3jiaracMoro BOIIpoca,

- HCYMCHHC ACJIATb BBIBOJLI IO U3JIaraCMOMY MaTcpually.

6) Onucanue wKaivl OYEHUBAHUA. 4x OamapHas: OTJIMYHO, XOpOLI0, YIOBJICTBOPUTECIIBHO,
HCYHAOBJICTBOPUTCIILHO. HCpCC‘{CT mkaiasl B 100 GaJ'IBHYIO OCYHICCTBJIACTCA B COOTBCTCTBHUU
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cootBercTBYeT 1. 3.4.2. CMK-IIJI-7.5-06 «Ilonoxxenus o kpeauTHO-MoaylibHOM cucteme HUAY
MUON».

Oyenounoe cpeocmeo Ne2 (cemecmp 1)

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPA3BOBAHUS POCCUNICKOU

®EJIEPALIUU
OENEPAJIBHOE TOCYOAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHHWE BBICIIET O
OBPA3OBAHUA

«HaumoHalbHBIU UCCIENOBATENbBCKHUN AAECPHBUA YHUBEPCUTET
«MHUDU»

OOHMHCKMII MHCTUTYT aTOMHOV 3HepPreTHKM -
dvman denepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa3oBaTeIbHOIO YUpeX/IeH s BBICIIIET0 00pa3oBaHmMs
«Ha1moHaJIbHBIV MCCIIen0BaTe IbCKUM sSepHb YyHuBepcuTeT «MVIDV»

(MATD HUSY MUDN)
Hanpasnenue 14.03.01 SAnepHast sHEpPreTHKA U TETUIO(PH3UKA
MIOJITOTOBKH
oGpasoBarenbHas DKCIUTyaTalus aTOMHBIX YHEPTeTHYECKUX CTaHIIUH
mporpamma
JucuurminHa Xumus

TECTOBBIE 3AJJAHUA K 3AUYETY

Bapuant 1

1. Kakue 13 nepeurcaeHHbIX BEECTB SBISIOTCS THAPOKCUIAMU?

1) HCI; 2) Fe(OH)z3; 3) MnO2; 4) MgOHNO:s.

2.Kakue KUuCI0Thl MOTYT 00pa30BbIBATh KUCIIBIE COMTN?

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

3.OCHOBHBIE COJIU — 3TO

1) mpoayKThI HEMOJHOTO 3aMEIICHHUS THIPOKCOTPYIIT OCHOBAHUS HA KMCIOTHBIC OCTATKH;

2) TpOAYKTHl HEMOJHOTO 3aMELICHUS aTOMOB BOJOPOJa MHOTOOCHOBHBIX KHCIOT aTOMaMu
MeTaa;

3) MPOAYKTHI MOJHOTO 3aMEIIECHHS AaTOMOB BOJIOPOJia B KMCIIOTE aTOMaMH METaJlla,

4) NpoIyKTHI MOJHOTO 3aMEIIEHUs THIPOKCOTPYIIIT OCHOBAHUS KHCIOTHBIMU OCTaTKaMHU.
4.NaHSOs3 sBnsercs:

1) ocHOBaHueEM; 2) cpeaHEl COJIbIO; 3) KHCIION COJIbIO; 4) KUCIOTOM.

5.(CoOH)2S04 sBasieTcs:

1) ocHOBaHueM; 2) cpeaHel coJbio; 3) KUCIIOH COJIbIO; 4) OCHOBHOM COJIBIO.

6.Kucnbie conu MOTYT OBITH MOJIYYEHBI:

1) ocHoBanue + kmciaoTa (M30BITOK); 2) KUCIOTa + OCHOBaHHE (M30BITOK); 3) KHCIass COJIb +
I1eJI0Yb.

7.MonsipHasi KOHLEHTpAIMs onpeaensieTcs no popmye:

1) Cw=v/V;2)Cy=V/v;3)Cy=n/V;4) Cy=n/v.

8.IIporieHTHas KOHUEHTpalMs (®) MpeacTaBiIseT coboil:

1) (D:mBCHIeCTBa/ mBOZ[LI ; 2) (D:mBGII_ICCTBa/ mpaCTBopa;

3) (D:mBOHLI / mBCI_LIeCTBa .

9.3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEaKLIMU OT KOHIEHTPAIMU OTIPeIeIeTCs:

1) 3aKOHOM PKBHBAJIEHTOB; 2) 3aKOHOM JICHCTBYIOIIMX Macc; 3) npaBuwioM Baut-I'odda.

10. B cootBercTBUM ¢ paBuiioM Baut-I'odda, ¢ pocTom TemmepaTypbl CKOPOCTh peakiiu

1) Bo3pacTaert; 2) yMeHbl1aeTcs; 3) He U3MEHSETCHL.

11.0quH KaTanmu3aTop CHIKAET dSHepruro aktuBauuu Ha 4 xJDx, apyroi — Ha 10 x/Dx. Kakoi
spdexTrBHEE?
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1)1;2) 2.
12.TIporecc qucconManiy CEpHOi KUCIOTHI OTIMCHIBAETCS] YPaBHEHHEM:
1) H:SOs4 < 2H' + S04%; 2) HoSOs — 2H' + SO4%.
13.KoHcTaHTa IMCCOMAMU YKCYCHON KUCIIOTHI BEIPAKAETCS] COOTHOLIICHUEM:
1) K=[CH3COO]-[H"] / [CH3COOH];
2) K=[CH3COOH] / [CH3COO]-[H];
3) K=[CH3COO"] / [CH3COOH]-[H'].
14 .Kakue u3 nepeurciaeHHbIX KUCIIOT ABJISIOTCS CUIbHBIMU?
1) HCI; 2) H2SOs; 3) HaPO4; 4) CH3COOH.
15.Kakue u3 nepeyuciaeHHbIX OCHOBAHUH SIBJSIOTCA CUIIbHBIMU?
1) AI(OH)3 ; 2) NaOH; 3) NH4OH; 4) Ba(OH)..
16.B xucnoii cpene pH nmeer 3HaueHue:
1)<7;2)>7,;3)=T.
17.BoiopoaHblii MOKa3aTenb 3TO:
1) pH=-Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
18. 'uipoKCHITbHBIN TIOKA3aTeNb ITO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
19.Crenens aucconmanuu (o) AJIs CTa0BIX 3JIEKTPOJIUTOB paBHA!
a=1;2)a>1;3)a<l.
20.ITpu yBemMYeHUH KOHIICHTPAIMK YKCYCHOUM KUCIOTHI B 100 pa3 cTeneHb TUCCOMHUAIAN
1) yBenuuutcst B10 pa3; 2) ymenbmiutcs B 10 pa3; 3) yBenuuutcs B100 pa3; 4) ymeHbIIUTCS B
100 pas.
21.pH pactBopa paBen 3. Kornentpanus noHoB OH™ B 3ToM pacTBOpe paBHa:
1) 11 M; 2) 103 M; 3) 3M; 4) 101M.
22 KoHCTaHTa JUCCOIUAIIH BOJIbI OTIPEEIIIETCS ypaBHEHUEM:
K= [H"]-[H20]/[OH]; 2) K= [H*]-[OH] / [H20]; 3) K= [H20]/ [H*]-[OH].
23. Ckompko mu 0,1M pactBopa KHCIOTHI ToTpeOyercst misi HeWrpanusanuu 10 mm 0,05 M
pactBopa NaOH?
1) 10 mur; 2) 20 mut; 3) Smut; 4) 25mt.
24. 50 T NaxSO4 no6aBunu k 500 T Bosibl. MaccoBast 10151 IOTYYUBIIIETOCS pacTBOpa paBHa:
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
25. B 400 r pactBopa couepxurcs 40 r KCI. MaccoBast 101 pacTBOpa paBHa:
9%; 2) 10%; 3) 4%; 4) 12%.
26.3akoH AeHCTBYIOMMX Mace i peakiuu A+B — C+D:
1) K=[A]-[B) [C][D]; 2) v=k -[A]-[B];
3) v=k [C][D]; 4) K~[C]-[DV/ [A]-[B].
27.Ilpu yBenuuenun TemmepaTyphl Ha 20° C CcKOpoCTh peakuuu BeIpocia B 9 pas.
TemnepatypHbiii KO3(h(GUIIUEHT paBeH:
1)4,5;2) 3;3) 2; 4)0,5.
28.Kak M3MEHHTCS CKOPOCTh PeaKLUy NPU CHIKEHUH TemrepaTyphl Ha 20° C? TemnepaTypHblii
ko3 duiueHT paBeH 2:
1) yBenuuutcs B 2 pasa; 2) yMeHbIIUTCS B 4 pa3a; 3) yMEeHbIIUTCS B 2 pasa.
29.Kak HM3MEHMTCS CKOpPOCTh XUMHuUeckol peakuun A + 2B — C, eciu KOHIEHTPALUIO
BelecTsa B yBennunts B 2 paza?
1) yBenmuuuTes B 2 pa3a; 2) yMEHbIINUTCS B 2 pa3a; 3) He u3MeHuTcs; 4) yBenuuurcs B 4 pasa.
30.VBenmuuenue nasienus B cucreMe 2CO + O, < 2CO2 cMecTHT paBHOBECHE
1) BpaBo; 2) BiIeBO; 3) HE CMECTHUT

Bapuanr 2
1. Kakue u3 NEPCUNCIICHHBIX BCUICCTB ABJIAIOTCA KHCIOTaMu?
1) HCI; 2) Fe(OH)s; 3) NaH ; 4) H2Se; 5)H2SeOs; 6)NHs..
2.Kakune ocHOBauus MOT'yT 06p3.30BBIBaTB OCHOBHBIE COIU?
1) NH4OH:
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2) KOH;

3) Fe(OH)3;

4) CsOH.

3.Kucisle conau — 310

1) npoayKThI HEMOJIHOTO 3aMELICHUS THIPOKCOTPYIIT OCHOBAHUSI HA KHCIIOTHBIC OCTATKH;

2) MPOAYKTBI HEMOJHOI'o 3aMCIICHUSA aTOMOB BOJAOPOJa MHOTOOCHOBHBIX KHCJIOT aTOMaMH

MeETaJlIa;
3) MPOIYKTHI IMOJHOTO 3aMEICHHs aTOMOB BOJIOPO/Ia B KUCJIOTE aTOMaMH METaJlIa;

4) npoIyKThI MOJHOTO 3aMEIEHUs THIPOKCOIPYIIIT OCHOBAHMSI KUCIIOTHBIMU OCTaTKaMU.

4.Ca(H2POs), sBrsercst:

1) ocHOBaHueEM; 2) cpellHel COblo; 3) KUCIION COJIbIO; 4) KUCIOTOM.
5.CoOHNOs siBsiercst:

1) ocHOBaHueEM; 2) cpeliHel COblo; 3) KUCIION COJIbI0; 4) OCHOBHOM COJIBIO.
6. CpemHue coJM MOTYT OBITH TIOTYYEHBI:

1) ocHoBanue + kuciora (M30BITOK); 2) KHCIOTa + OCHOBaHME (M30BITOK); 3) KHCias Coyib +

oIej104b.

7.C KaKuMU U3 IEPEYNCIIEHHBIX HUKE BEILIECTB OyIeT pearupoBaTh COJIsTHAs KUCIIOTA!

1) N20s; 2) Zn(OH)2 ; 3)Ca0; 4)AgNOs ; 5)H3POs: 6) H2SO4
8.3aBucumocts CKOpOCTH XUMHUYECKOU PCaKnuu OT KOHIECHTPAIMK ONIPECACIISICTCS:

1) 3aKOHOM PKBHUBAJICHTOB; 2) 3aKOHOM JICHCTBYIOIIUX Macc; 3) npaBusioM Bant-I'odda;

4) ypaBHeHuEeM AppeHuyca.
9.3ako0H nefcTByOmMUX Mace i peakuu A+2B < C+D:
1) Ke=[A][B]¥ [C]-[D]; 2) v=k -[A]-[B]%; 3) v=k -[C]-[D]; 4) Ke=[C]-[D]/ [A]-[B]*.

8. B cootBercTBuu ¢ npaBusiom Baut-I'odda, ¢ pocTom Temmneparypsl CKOPOCTh peakiuu

1) He u3MeHseTcs; 2) yMEHbIAETCs;3) BO3pacTaerT.

11.  UYem o0OBSCHAETCS TOBBIINICHUE CKOPOCTH PEAKIMM TIPU B BBEACHHH B CHCTEMY

KaTajau3aTopa:

1) yMEHBIIICHUEM YHEPTUN aKTHBAIIMH; 2) BO3PACTAHUEM YHCIIA CTOJKHOBCHHUIA;
12. Crenenp nucconmanuu (o) s CIadbIX AJIEKTPOJMTOB PaBHA:
Ha=1;2)a>1;3)a<l.

13. Ilporecc puccounanuu opTodochopHOil KUCIOTHI ONUCHIBACTCS YPaBHEHUEM:
1) HsPOs < 3H' + POs*; 2) HsPOs — 3H' + PO4>

14. KoHcraHnTra AuCCOIMAINH [IJITABUKOBOM KMCIOTHI BBIPAXKAETCA COOTHOLLICHUEM:
1) K=[H"]-[F]/ [HF]; 2) K=[HF] / [F]-[H"]; 3) K=[F] / [HF]-[H"].

15. Kakue u3 nepeYncieHHbIX KUCIOT SIBISIOTCS CIa0bIMK?

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

16. Kakue u3 nepeunciieHHbIX OCHOBAHUH SBJISIIOTCS] CUIIbHBIMU?
1) Cu(OH)2;2) KOH; 3) NH4OH; 4) Ba(OH)..

17. B menouHoit cpeae pH umeer 3HaueHue:

D<7;2)>7;3)=1.

18. BogopoaHblil mokazaTeib 3TO:
1) pH=-Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH'].

19. 'mapoKCUIBHBIN OKa3aTeb TO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
20. [Nonmwxkenue nanenus B cucreMe 2CO + O, < 2CO2 cMecTHT paBHOBECHE
1) BopagBo; 2) BieBO; 3) HE CMECTHUT.

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

1) 11 M; 2) 10°M; 3) 5M; 4) 510M.

22. KoHcTaHTa quccoianuy BoAbl ONPEIEseTCsl ypaBHEHUEM:
1) K=[H"]-[H20]/ [OH]; 2) K= [H*]-.[OH7] / [H20]; 3) K= [H20]/ [H*]-[OH].
23. Jlucconuanusi BOJbl MOKET OBITh BRIPAKEHA YPABHEHHUEM:
1)H.O0 — H*+OH’;2) H.O < H"+ OH; 3) H:O «— H"+ OH"

24. Cxkonbko miu 0,1M pactBOopa KHCIOTHI MOoTpedyercs ais Heirpanuzanuu 10 ma 0,1 M

pactBopa KOH?
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1) 10 mu; 2) 20 mut; 3) Smut; 4) 3aBHCHT OT (haKTOPa SKBUBAIEHTHOCTU KUCIIOTHI.

25. 10 r Na2CO3 no6aswmu k 100 r Bogsl. MaccoBasi I0JIsI TOJTYYUBIIETOCS PAaCTBOPA paBHa!
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
26. B 40 r pactBopa coaepxxutcs 4 r CaClo. MaccoBast 10Jis1 pacTBOpa paBHa:

a. 9%; 2) 10%; 3) 40%; 4) 12%.
27. Tlpu yeenmuenuu TemmepaTypsl Ha 20° C ckopocTh peakuum BhIpocida B 9 pas.
TemnepatypHblii KO3((ULIHUEHT paBeH:
1) 4,5;2) 3; 3) 2; 4) 0,5.
28. Kak W3MeHHTCS CKOPOCTh pEakIUud MpH CHIKEeHHH Temmepatypsl Ha 20° C?
TemnepatypHblil KOAQGUIUEHT paBeH 2:
1) yBenmuutes B 2 pas3a; 2) yMeHbIIUTCS B 4 pa3a; 3) yMEHbIIUTCS B 2 pasa.
29.  Kak M3MEHHTCS CKOPOCTh XMMHUYECKOH peakuuu A + 2B — C, ecnu KOHIEHTPAILUIO
BelecTBa A yBeJIUYHTH B 2 paza?
1) yBenuuutes B 2 pasa; 2) yMEHbIIUTCA B 2 pa3a; 3) He U3MEHUTCs; 4) yBenuuuTcs B 4 pasa.
30. ITpu yBeIM4YeHUHN KOHIIEHTpAIIUU YKCYCHOU KUCIIOTHI B 100 pa3 cTeneHs AUCCOMAIN
1) yBenuuutcs B10 pa3; 2) ymenbminutcs B 10 pa3; 3) yBenuuurcs B100 pa3; 4) ymeHbIIUTCA B
100 pas.

Bapuanr 3

1. Kakwue u3 nepedyrcieHHbIX BENIECTB SIBISIOTCA KUCIOTaMu?
1) HCI; 2) Fe(OH)s; 3) NaH ; 4) MgOHNO3; 5) HCIO; 6) NHs,
2. Comp NaHS na3zwBaercs:
1) runpocynbdar HaTpus; 2) ruApokcocynbdar HaTpust; 3) TUAPOCYIbPUI HATPUSL.
3. Yka3aTb KMCIOTHBIE OKCHJIBI:
1) SO3z; 2) CaO; 3) NO; 4) COg; 5) MgO.
4. Kakue 13 nepeyucaeHHbIX COEAMHEHUN OTHOCITCS K OKCUIaM:
1)NO2; 2)MnO2; 3)K20:.
5. Co(HSOg). sBsietcs:
1) ocHOoBaHMeM; 2) cpeiHel COJIbIO; 3) KHCIIOHN COJIbIO; 4) OCHOBHOM COJIBIO.
6. Kucnpie conm MOTyT OBITH MTOJTYYEHBI:
1) ocHoBanue + kuciOTa (M30BITOK); 2) KUCIOTa + OCHOBaHUE (M30OBITOK); 3) Kuchas Coyib +
IeJI0Yb.
7. Kaxue 3 nepeyucieHHbIX HIKE KUCIOT 00pa3yroT KUCIIbIE COJIU:
1) HI; 2) HoSe; 3)H2Se0Os; 4)CH3COOH.
8. (CuOH)CO3 siBisieTcs:
1) ocHOBaHueM; 2) cpeaHel CoJbo; 3) KHCIIOH COJbIO; 4) OCHOBHOM COJIBIO.
9. MonsipHasi KOHIIEHTPALHsI paCCUUTHIBAeTCA 1Mo popmye:
1) Cm = m/(Vp-pa-M) ; 2) Cm = m/Vp-111M ; 3)Cm = v/Vp-pa.
10. 3akoH aelicTByrOIKX Macc i peakiuu 2A+B — C+D:
1) K=[AT*[BY/ [C] [D]; 2) v=k [AJ?[B]; 3) v=k [C] [D]; 4) K~[C] [DY/ [A]?[BI.
11. Axrugpunom kakod KucioTel siBisietcss P;Os (kakas KUCIOTa COOTBETCTBYET NAaHHOMY
OKCHUY):
I)dochopuctoit; 2) nBydocdopHoit; 3) oprodochopHOH.
12. Kakue u3 nepeyucieHHbIX KUCIOT SBISIOTCA CUIbHBIMU?
1) HCIO; 2) H2SOg4; 3) H3POs; 4) CH3COOH.
13. B 0,02 M pactBope ofHOOCcHOBHOM KHucaoTel pH=6. Kakoe yrBepxkaeHue o cuiie 3Toi
KHCTIOTHI TPaBWIIBHO: 1) KHCIOTa CUIIbHAS 2) KUCTIOTa cradast.
14. B menounoit cpene pH 1)< 7;2) > 7; 3) =7.
15. KoHueHTpalus HOHOB BOAOPOa B pacTBope paBHa 10™. pH maHHOro pacTBopa paBeH:
1) 4; 2) -4, 3) 10.
16. Onpenenuts pH 0,01 M pactBopa HCL:
1)14; 2)12; 3) 2.
17. NoHHOE npou3BeACHHE BOJIBI 3TO:
1)Kw= [H']-[OHT] / [H20];2) Kw= [H"]-[OH]; 3) Kw= [H20]/ [H"]-[OH].
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18. Onpenenuts pH 0,1 M pactBopa NaOH:
1)11; 2)13; 3) 3.
19. BonopoaHblii oKa3aTelb 3TO:
1) pH=-Ig[H"]; 2) pH=In[H"]; 3) pH=-Ig[OH].
20. Onpenemuts pH 0,01 M pactBopa NH4OH (Kx = 1,75x107):
1)14; 2)12; 3) 2; 4) 11.
21. Macca 22,4 1 raza Oz (00beM U3MEPEH MU H.Y.):
1)16r; 2)321;3)24r.
22. Ckonbko rpaMmm KOH conepxurcst B 11 1M pactBopa KOH?
1)46r;2)50r;3)56r;4)112r.
23. B 1 npactBopa conepxutcs 20 T NaOH, mossipHas KOHIIGHTpaIws TaHHOTO pacTBOpa:
1)1 M;2)0,5M; 3)2 M.
24. B 100 r Boasr pactBopwiu 25 r KCI. Maccosas gonst KCl B pactBope paBHa:
1) 9%; 2) 20%); 3) 4%; 4) 12%.
25. Kak m3menutcsi ckopocTh peaknn 2NO+02—2NO;, ecnmi 00beM peakIMOHHOTO cocyia
YBEJIIMYUTH B 2 pasza: l)ymeHbliutcs B 4 pasza; 2) yMeHbIIUTCS B § pa3; 3) Bo3pacTeT B 4
paza
I') BO3pacTer B 8§ pas.
26. Kak n3MeHHUTCS CKOPOCTh PEaKIuy MPH CHIbKeHnH Temmepatyps! Ha 20° C? TemmepatypHbIit
K03 duIMeHT paBeH 3:
1) yBenmuntes B 3 pasa; 2) ymMmeHbIIUTCA B 9 pa3a; 3) ymeHbIINUTCS B 27 pas.
27. Kak HM3MEHHUTCS CKOpPOCTh XMMHUYECKOW peakuun A + 2B — C, ecim KOHIIEHTpaluio
BEIECTBA
B yBenuuuts B 4 paza?
1) yBenU4HUTCS B 4 pasa; 2) ymMeHbITUTCS B 4 pasa; 3) He u3MeHHTCs; 4) yBeauuuTcs B 16
pas.
28. B kakoM HampaBJIE€HUHU CMECTUTCS PAaBHOBECHE MPU MOHWKEHUU TEMIIEPATyPhI
2CO(1)+02(r) «>2CO0O2(T), AH°=-566 xIx:
1) BopaBo ; 2) BJIEBO.
29. Kak noBiuseT Ha paBHOBECHE MOBBIIICHUE JTABJICHUS CIAEAYIOIIEH peaKiuu
2CO(r)+02(T) «»2CO2(T), AH°=-566 x/]x:
1) paBHOBEcHE CMECTHUTCS BIIPABO ; 2) paBHOBECHE CMECTHUTCS BJIEBO; 3) HE MOBIHSIET.
30. Yka3aTh, KAKHMU U3MEHEHUSAMHU KOHIICHTPAIUIl pearupyolnuX BeleCTB MO)KHO CMECTUTh
BrpaBo paBHoBecue peakuun: CO2(1)+C(1B.) «>2CO(T):
1) Ccoz; 2)Cc; 3) Ceo.

Bapuant 4
1.Kakue 13 nepeuncieHHbIX BEIIECTB SBIISFOTCS COJISIME?
1) Cr2(HPO4)s, 2) Ca(H2P04)2, 3) MgOHNO3, 4) H2CrO4, 5) H.S, 6) Be(OH):
2.Kakue ruipokcuibl MOTyT 00pa30BbIBATh OCHOBHBIE COJIN?
1) Ca(OH)2, 2) KOH, 3) Zn(OH)2, 4) LiOH, 5) NH4OH.
3.Kakue kucinoTel MOTYT 00pa30BBIBATH KUCIIBIC COJIN?
HNOs3, 2) H2SO03, 3) HF, 4) H3POs4, 5) HaS.
4.Al(H2PO4) siBnsieTcst :  1)ocHOBaHUEM, 2) CpelHEH COJBIO, 3) KHCIIOH COJbIO, 4) KHCIOTOMH, 5)
OCHOBHOM COJIBIO
5.Kakue KucnoTel COOTBETCTBYIOT CIEAYIOUIUM OKCHIaM
1) SOz, 2)P20s, 3)Cl20s, 4)N203,5) SOs.
A)H2S04, B) HNO2, B)HCIO, T')H2SO0s, J)HNOs, E)HCIO3, XK)H3PO4
6.0OcHOBHas colb 0Opa3yeTcs:
1) Mg(OH)2 + HCl wenocr. —... 2) H2SOs #+NaOH — ... 3) Na2CO3 + KOH — ...
7.KOH Gyner pearupoBaTthb ¢
1)Ca(OH)2, 2) Na2S0s4, 4) Zn(OH)2, 5) Al203,6) P20s
8.H2S0O4 6ynet pearupoBarts ¢
1) SO;3, 2) BaO, 3) N20s, 4) Al,O3, 5) Na.O
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9.MaccoBas moJis onpesensercs o popmyre:
a) ® = m(s-Ba) / M(H20); 6) w = m(B-Ba) / M(p-pa); B) ® = M(B-Ba) / M(p-s1)
10.Equnurieit usMepeHus CKOpoCTH TOMOT€HHONW XUMUYECKOH peaKInu:
1) Momb/n-c; 2) (kmonp-MS) /u;  3) (Monb-c)/mm;  4) (1¢c)/ Mob
11.Bo cKoJIBKO pa3 U3MEHUTCSA CKOPOCTh PEAKLIMH, YPAaBHEHUE KOTOPOH
2A+B—> AsB,
€CJIM KOHIIEHTpaluio [A] yBenu4uTh B 3 pasa, a KoHueHTpauuio [B] ymenbmuts B 3 paza
l)ymensiinres B 3 pasa; 2)yBenuuurcs B 9 pas; 3)yBenuuurcd B 6 pas; 4)yBenuuurcs B 3 pasa.
12. OnuH kaTanus3aTop CHUXKaeT ’Hepruro akruBauuu Ha 10 x/[x, nqpyroit — Ha 30 x/[x. Kakoit
spdexTrBHEE?
a)1; 6) 2.
13. Kakue u3 nepeuncieHHbIX OCHOBAHUHN SBJISIOTCS CUJIBHBIMU 3JIEKTPOIUTaMuU ?
1)KOH, 2) Mg(OH)2 3) NH4OH, 4) CsOH, 5) Zn(OH), 6) Ca(OH)2
14. pH 0,01 M pactBopa KOH pasen:
a)2; 6)13; B)3; )12

15. Kaxkue n3 nepeuncieHHbIX KUCIIOT SBISIOTCS CHIIBHBIMU?
1) CH3COOH, 2) HCIO4, 3) H>2S, 4) HF, 5) HBr, 6) HNOs
16. KonueHTpanus noHOB BOJOPO/Ia B KUCIIOW CPENE:

1) [H*] < 107 moms/a, 2) [H*] > 107 moms/n, 3) [H*] = 107 moms /n
17. pH 0,01 M pactBopa HCLO4 paBen
1) 2;2) 3;3) 12; 4) -2; 5) 13

18. Kaxue n3 mepeunciaeHHbIX BENIECTB SBIISIFOTCS CUIIBHBIMU JIEKTPOJIUTAMHU:
H>S, HF, CaClz, H2SO3, Fe(OH)s, LIOH, NHsOH, NaHCO3
19. Mo:xHO 51 ¢ TOMOIIBIO peHoI(PTaTIenHa OTIIMYUTE KUCIYIO CPeNy OT HEUTPaTbHOM?

a) MOXKHO; ©0) Helb3s
20. Konuentpamms nooB SO42 B 1 M pactBope AL2(SO4); paBHa:
1 momw/it; 2) 3 Mmoab/11; 3) 6 MoJb/11; 4) 2 MOJIB/1T
21.  pH pactBopa paBen 3. Konnentpanus nonoB [OH'] B 3ToM pacTBope paBHa:
11M; 2)10°M; 3)3M; 4)101M
22. B pearupyromeii cucreme, ypaBHEHHE KOTOPOM
2 NO(r) + Cl(r) «> 2 NOCI (r) - Q paBHOBECHE CMECTUTCS BIIPABO:
1)ripu MOBBILIEHNUHN AABJICHUS; 2)IIPU UCIOJIb30BAHUS KaTalu3aTopa;
3)npu HOHMKEHUHU TeMIlepaTypbl; 4)mnpu nosbimennu koHenrpanuu NOCI.
23.  Kakoe M3 BO31EHCTBUN HE MOET MOBJIMATH Ha IMOJIOKEHHE PaBHOBECHS B 0OpaTUMOI
peakuun?
1)u3meHeHne TeMIepaTypsl; 2)U3MEHEHHE KOHIEHTPAlMU PearupyroluX BEIIeCTB;
3)usMeHeHue JaBieHus;  4)BHECEeHHe KaTanu3aTopa.
24. 1lpu yBenTU4YeHUN KOHLIEHTPALUU CepHUCTOM kucnoThl B 100 pa3 cTeneHp quccoruaniuu
1) yBenuuutcs B10 pas, 2) ymensiutces B 10 pas, 3) yBenuuutcs 8100 pas, 4) yMEHbIIUTCS B
100 pa3, 5) HE U3BMEHHUTCSL.
25. pH pacrtBopa pasen 2. Konuenrpauus nonos [H'] B 3roM pacTBope paBHa:
1) 12 mons/m; 2) 102 mons/m; 3) 2 mons/m; 4) 1072 Mons/n
26. 30 r NaCl no6asumu k 300 r Bosl. MaccoBast 1015 MOJTYYHBIIETOCS] PACTBOpA PaBHA:
1) 0,09; 2) 1; 3) 0,5.
27 B 100 r pactBopa coaepxxutcst 10 r K2CO3. MaccoBas gons pactBopa paBHa:
5%, 2) 10%, 3) 1%.
27.  pu yBenuuenuu Temrneparypsl Ha 30° C ckopocTh peakiiuu BeIpocia B 27 pas.
TemnepatypHslif koaddunment pasen:4,5; 2) 3; 3) 2.
29. Bo ckoJbKO pa3 U3MEHUTCS] CKOPOCTh PEAKIIUHU, YpaBHEHHE KOTOPOH
2S0; + O2 = 280;,
IIPY TIOBBIIIEHUH JaBJIEHUS B cUCTeME B 3 paza?
1) yBenuuutes B 9 pa3, 2)yBenuuutcs B 6 pa3, 3)yBenuuutcs B 27 pa3, 4)yBenuuutcs B 18 pas.
29. Kak M3MEHHTCS CKOPOCTh pEAaKIMH TpM yBelHYeHHH TemmepaTypbl Ha 30°C?

Temnepartypublit K03 uIeHT paseH 3.
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yBEJINYUTCS B 3 pas3a, 2)yMeHbIINUTCA B 9 pas, 3) yBenuuures B 9 pas, 4)yBenuuurcs B 27 pas.

0) KpuTepHH OICHUBAHUS KOMIIETCHIUH (pE3yIbTaTOB):

Ounenka Kputepuu onenku

O1iinyHO CryneHT A0KEH paBUIIbHO OTBETUTH Ha 27-40 BonipocoB
36-40

Xopomo CryneHT A0KEeH MpaBUIIbHO OTBETUTH Ha 26-23 Bompoca
30-35

Y 10BIETBOPUTEIIBHO CryneHT A0KEH MpaBUJIbHO OTBETUTH Ha 22-18 BOoIpocoB
24-29

HeynosnerBoputensho | CTyeHT IpaBUJIbHO OTBETHII MEHEE, UeM Ha 18 BonmpocoB
23 u MeHblIIIe

8) Onucanue wikanvl oyenuganus: 4x 6aIbHas: OTIMYHO, XOPOIIO, YIOBICTBOPUTEIBHO,
HeynoBieTBoputenbHO. [lepecyer mkansl B 100 6abHYIO OCYIIIECTBIISAETCS B COOTBETCTBUH
cootBercTByeT 1. 3.4.2. CMK-IIJI-7.5-06 «Ilonoxenus o kpenuTHO-MoaynbHOM cucteme HUAY
MUDN».

4.2 KoHTpOJIbHBbIE PA0OTHI
Oyenounoe cpedcmeo Ne 3.1

MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUS POCCUNICKOU

®EJEPAIINN
PEOEPAJIBHOE TOCYOIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJEHHWE BBICIIET O
OBPA3OBAHUA

«HaumoHanbHBIU UCCIENOBATENbBCKHUN SACPHBUA YHUBEPCUTET
«MHU DU »
OOHMHCKNMI MHCTUTYT aTOMHOV SHEePTeTUKN —

dpwman deneparbHOTO TrocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeX/IeHs BBICIIIETO 00pa3oBaHms
«Ha1moHaJIbHBIN McCiIeqoBaTeIbcKUM sSaepHbI yHuBepcuTeT «MVIDV»

(MATD HUSIY MUDU)
Hamnpasnenue 14.03.01 SnepHas sHEpreTHKa M TETUIO(QU3MKA
MOJITOTOBKH
oGpasoBaresbHas DKcIuTyaTanusi aTOMHBIX SHEPTeTHYECKUX CTAHIIUH
nporpamma
JucuurinHa Xnmus

KoMmuiekT 3a1aHuil 1Jisl KOHTPOJIbHOU PAa0OTHI

Tema: «OcHOBHbIE MOHSITUS B XUMHH. KOHI[EHTpaI[I/II/I».

Bapuanr 1

1. Hanumure ypaBHeHue nosiydeHust HepactBopumoro ocHoBanus  Cu(OH)z .

2. Kak nokasats amgorepnocts  Zn(OH)2 . [IpuBecT ypaBHEHHsI COOTBETCTBYIOIIUX PEAKLINH.
3.Hanumure ypaBHEHHUs peakUui, IpU MOMOIIM KOTOPBIX MOXHO OCYHIECTBUTH CIEIYIOLINE
IIpeBpaIleHUs:

MgCl, — MgSO4 — Mg (OH) 2 —» MgO — MgCl,.

4. BbIpa3uTh B MPOLEHTAaX KOHLIEHTPAIMIO pacTBopa, coaepskariero B 250 T Boab! 50 T TIIIOKO3BI.
5. Ckoupko rpammoB CuSOq4 conepxured B 10 mi 0,2 M pacteopa?

6. PactBop H2SO4 conepxut 49 r H2SO4 B 1 ntutpe. PaccuntaTh MOISIPHOCTB 3TOTO pacTBOpa.
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7. HaliTi  MOJISIpHOCTB M HOpMalibHOCTh 15 % - pactBopa H2SOs (ruotHocts 1,1 r/min).
8. Kakoii o6bem 6,0 M pactBopa HC1 Hamo B3sTh Al MPUTOTOBIEHUS 25 M 2,5 H pacTBOpa
HC1?

Bapuanr 2

1. Hanumure ypaBHEeHUE NOJIydeHUs] HepacTBopuMoro ocHoBanust ~ Mg(OH)o2.

2. Kak nokaszats amporeprocts  Al(OH)s . [IpuBecTu ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIUMI.
3.Hamummure ypaBHeHMs peakiuii, IpH IOMOIIM KOTOPbIX MOXHO OCYLIECTBUTh
CJIEYIOIIME IPEBPALLICHUS:

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

4. BIYMCIUTh MPOLIEHTHOE COACpkKaHue pacTBopa, coaepxaiiero: 60 r AgNOs B 750 r BoAbI.

5. Cxoupko rpammoB BaCl2 copepxxures B 25 mi 0,5 H pactBopa?

6.Paccuntare Cm u CH pactBopa H2SO4 € maccoBoii noneit 20 %. IlmotHocts pactBopa 1,15
/ML

7. Cxompko mmwummutpoB 0,5 H pactBopa H2SOs moxuHO mpurotoButs w3 15 mum 2,5 M
pactBopa?

8. Cxosbko MusmriiutTpoB 10 %- pactBopa kapOoHaTa HaTpus, IIOTHOCTH KOoTOporo 1,105r/mu,
Haj0 mpuOaBuTh K 1 1 2 % -pacTBopa, miIOoTHOCTH KoToporo 1,020 r/mi, yTtoOb1 monyduts 3 %-
pactBop?

Bapuanr 3

1.Hanuimwure ypaBHEHUE MOJY4YECHHUSI HEPACTBOPUMOTO OCHOBAHUS Fe(OH)> .

2. Kak poxkaszare amM(oTepHOCTH Sn(OH), . TIlpuBecTn ypaBHEHHS COOTBETCTBYIOIIHX
peaKkui.

3. CocTaBUTh ypaBHEHHS pPEaKIMi, C MOMOIIbIO KOTOPHIX MOYHO OCYILECTBUTH YKa3aHHBIE
MIpeBpALECHUS:

Ba — BaO — BaCl, — Ba(NO3), — BaSO4

4. CKOJIBKO IpaMMOB pacTBOPEHHOro BewiectBa coaepxutrcsa B 50 r 3 % -pactBopa xyopuaa

Hatpus?

5. BbIYMCIUTE MOJIIPHYIO M HOPMaJbHYIO KOHILIEHTPALMIO pacTBopa cynb(ara xanus, B 20 M
KOTOpOTO coaepkutTcs 1,74 r pacCTBOPEHHOTO BEIIECTBA.

6. Cxoapko rpaMmmoB NapCO3 conepkutcst B 500 mut 0,25 M pactBopa?

7. Paccuurats CM pacTBopa ¢ MaccoBoii noseit Alo(SO4)s 20 % u muotHoCTHIO 1,231/eM?,

8. Kakoii 006bem 0,1 M pactBopa H3PO4 MmoxHO npurotoButh u3 75 mi 0,75 H pactBopa?

0) KpuTepuu OIICHUBAHMS KOMIIETECHINH (Pe3yIbTaTOB):
10 YPOBHIO CJIOXHOCTH 32 KaXJ/I0€ 33JJaHHE CTABUTCS ONPEICIICHHOE KOJUYECTBO OAJIIOB;

B) OMNMCaHHE LIKAJIbI OLICHUBAHUS:
3a kaxoe 3a1aHue - o 2 Oana, 3a nepBoe 3aganue 1 6ami. Ecnu 3aianue caenaHo 4acCTUYHO
craBUTCs ApoOHbIe Oanbl. CymmapHblit 6amn — 15.

Oyenounoe cpedcmeo Ne 3.2

MUHUCTEPCTBO HAYKU 1 BBICIIETO OBPA3BOBAHUSA POCCUMCKON

®EJEPALIUU
OEJNEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXJEHHWE BBICIHET O
OBPA3OBAHUS

«HaumoHanbHBIU UCCIENOBATENBCKUN ANEPHBIU YHUBEPCUTET
«MHUNDU»

OOHMHCKMI MHCTUTYT aTOMHOVI 3HePreTHKM -
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dpwman dereparbHOrO rocyjapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHms
«Ha1monaibHbIN Mcci1eq,0BaTe/IbcKNM SaepHb yHuBepcuTeT «MVIDVD»

(MATD HUAY MUDN)
Hanpasnenue 14.03.01 SAnepHas sHEpreTHKa U TEIUIO(PHU3UKA
MOJITOTOBKH
oGpasoBarebHas DKCIUTyaTausi aTOMHBIX YPHEPTeTHYECKUX CTAaHIUH
nmporpamma
Jucuurminaa Xumus

KoMmuiekT 3a1aHuil 1Jisi KOHTPOJIbHOU Pa0OTHI

Tema: «XumMnueckass KHHETHKA», «XMMHYECKOe paBHOBeCHEe».
Bapuant Nel

1. B cucreme CO + Cl2 — COCI, konnentpanuo CO yBenwmumau ot 0,03 mo 0,12 mons/i, a
konneHTpamuo Clz - or 0,02 mo 0,06mMonb/n. Bo ckoJbKO pa3 Bo3pocia CKOPOCTh MPSIMOMN
peakuun?

2. TIpu 20°C peaknmsi TpOTEKaeT 3a 2 MHHYTHL. 3a CKOJIbKO BPEMEHH OyIeT MpOTeKaTh dTa
peaxuus pu 50°C? TemneparypHblii K03(pPUIIMEHT CKOPOCTH peaKuu paBeH 2.

3. Bo CKoOJIBKO pa3 yBEIMYUTCS CKOPOCTh peakIuu, npoTekaromiedt mpu 298 K, ecnmm B
pe3ynbTaTe WCIOJIb30BaHUS KaTajau3atopa yAajdoCh YMEHBIIUTh DHEPTUI0 aKTUBaUM Ha 4
kJx/Monn?

4. Bo CKOJIBKO pa3 YMEHBIIHUTCS CKOPOCTh XUMHUecKoi peakumu 2A(T) + B(r) — 2C(T) npu
YMEHBIIIEHUN JaBJICHHUS BCEX BEIIECTB B CHUCTEME B 3 pa3a U OJHOBPEMEHHOM MOHMKEHUU
temmneparypbl cucteMbl Ha 30°C? TemmnepaTypHbIil KOAQOUIIMEHT peakiiuy paBeH 2.

5. Peaknus mMexay razoo0pasHpiMu BemecTBaMu A u B Beipakaetcst ypaBHenueM A + B — C.
Hauanpabie koHneHTpanuu BemectB cocTaBisitoT Co (A) = 0,05 moss/m u Co(B)= 0,05 mMomn/m.
[lo wucTeyeHHH HEKOTOPOTO BpPEMEHM KOHLEHTpallMs BEIIECTB YMEHBIIWIACh BJBOE.
Onpenenutp, Kak HEOOXO0AUMO U3MEHUTH TEMIIEPATYPy, YTOOBI CKOPOCTh PEAKIUU CTajla PaBHOMN
MEepBOHAYAIIPHOM CKOPOCTH, €CIM a) TeMIepaTypHbId KOA(P(GUIMEHT peakuuu paBeH 2, 0)
sHeprus aktuBanuu paBHa 70 kJx, TeMrepatypa npotekanus peakuuu — 27°C?

Bapuant Ne2

1. Peaknus mexay okcugom yriepoaa (II) m xmopom mpotekaet no ypaBuenuto CO + Clz —
COCl2. Kak u3MeHHTCS CKOPOCTh PEeaKInu MpH yBenudeHuu a) konmnentpammu CO B 2 pa3a; 0)
koHuentpauuu Clz B 2 pasa; B) KOHIEHTpAIIMu 000UX BellecTB B 2 pa3a’?

2. Ilpu temmeparype 30°C peakuusi mporekaeT 3a 25 munyTt, a npu 50°C 3a 4 MHUHYTHIL
Paccunrtarh TemmneparypHsiif K03()QHUIHMEHT CKOPOCTH peaKIuu.

3. Peaxmnus mexnay BemectBamMu A u B Bbelpaxaercs ypaBHeHueM A + B — C. HauanbHbie
koHIeHTpauuu coctaBisatoT Co (A) = 0,03 mons/n, Co (B) = 0,05 mons/n. Koncranrta ckopoctu
peakuuu paBHa 0,4. HaiiTu HauaJIbHYI0 CKOPOCTh PEAKLMU U CKOPOCTh PEAKLUMH 10 UCTEYEHUH
HEKOTOpPOTO BPEMEHH, KOT/Ia KOHIIeHTpanus oOpazoBaBmierocs: Bemiectsa C cranet paBHa 0,01
MOJIB/II.

4. Dueprus aktuBanuu peakuuud O3(r) +NO(r) — O2(r) +NO2(r) paBHa 40 k/[x/mons. Bo
CKOJIBKO pa3 U3MEHUTCS] CKOPOCTh peaKLuy MpU NOBBILIEHUH Temneparypsl ot 27 go 37°C?
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1. Omun karanmuzarop cHwkaeT sHepruto aktuBammu npu 300 K wa 20 x/[x/monb, a
npyroit -Ha 40 xJlx/monb. Kakoit karammzatop s¢dekruBHee? OTBeT 000CHOBATH PacyeToOM
OTHOIIEHUSI CKOPOCTEN peakLnii IPU UCIOJIb30BaHUU TOI'O WJIM MHOTO KaTajlu3aropa.
BapunanTNe3

1. Bo CkoJbKO pa3 ciedyeT YBEJIWYHTh JaBJIEHHWE, 4TOOBI CKOpOCTh oOpasoBanuss NO:z 1o
peakiuu 2NO + O2 — 2 NOz Bo3pocia B 1000 pa3?

2. Tlpu temmepatype 20°C peaknust mporekaer 3a 25 muHyT, a npu 40°C 3a 4 MUHYTHL.
PaccuuTats TemnepaTypHbId KOAQPHUIUEHT CKOPOCTH PEaAKIIUH.

3. [Tpu 20°C ckopocTts xumMuueckoii peakuuu pasaa 0,04 mois/(a1*c). PaccunraTh CKOPOCTh 3TOU
peakiuu ipu 70°C, eciii U3BECTHO, YTO SHEPrHsl akTHBAIMK paBHa 70 kJ>K/MOJIb.

4. Peakuus Mexay razoodpasHeiMu BeulectBamMu A u B Bblpakaercs ypaBHeHuemM A + B — C.
Hauanpabie koHnenTpaiuu Bemects coctaBisitor Co (A) = 0,05 monw/nm u Co (B) = 0,05 mons/m.
[lo wucTeyeHMH HEKOTOPOTO BpPEMEHM KOHLEHTpalus BEIIECTB YMEHBIIMJIACh BJIBOE.
Onpenennutp, Kak HEOOX0AUMO U3MEHUTH TEMIIEPATYPY, YTOOBI CKOPOCTh pEaKIMu CTajla paBHOU
MEPBOHAYAILHON CKOPOCTH, €CJIM TEMIEPATYPHBIH KO3(h(PUIIMEHT peakiu paBeH 2.

5. KakoBo 3HaueHWe SHEPrUM aKTUBAIIUU peakiuu, ckopocTh kotopoi mpu 300 K B 10 pa3
6onbire, yem mpu 280 K.

BapuantNe4

1. Peakums mexay okcunoMm yraepona (II) m xmopom mpotekaer mo ypaBuenunro CO + Cly —
COCl2. Kak u3MeHHTCsS CKOPOCTh PeakIUK MpH yBenudeHuu a) konuentpauu CO B 2 pa3a; 0)
koHneHTpamuu Cl2 B 2 pa3a; B) KOHIIEHTpAIlMu 000UX BEIIECTB B 2 pa3a?

2. Cxopoctb peakiuu npu 0°C paBHa 1 Moab/m™ ¢. BBIYMCIHTE CKOPOCTH ATOM peakuu Mpu
30°C, ecnu TemriepaTypHbId KO(PGUIIUEHT CKOPOCTH paBeH 3.

3. Peakmus mpoxoaut B Ta3oBoit ¢aze. B peakiuu ygacTByroT aBa BemiectBa A u B. M3BecTHo,
YTO MPHU YBEIMYEHUN KOHLEHTPAIIMM KOMIIOHEHTa A B 2 pa3a CKOpOCTh BO3pocia B 2 pasa, a mpu
YBEJIMYEHUH KOHLIEHTpAallMK KOMIOHEeHTa B B 2 pasa ckopocTh yBenuuminach B 4 pasa.
CocTaBuTh ypaBHEHHE TNpoTeKaromieil peakuuud. Kak H3MEHUTCS CKOpPOCTh peakUud MpH
YBEJTMYCHUH 00IIero JaBjieHus B 3 pa3a’?

4. Bo CKOJIBKO pa3 YMEHBIIHUTCS CKOPOCTh XUMHUecKo peakuuu 2A(T) + B(r) — 2C(T) npu
YMEHBIIICHUN aBJICHHS BCEX BELIECTB B CHUCTEME B 3 pa3a U OJHOBPEMEHHOM MOHIKEHUU
teMmiieparypsl cucteMbl Ha 30°C? TemnepaTypHsblii K03()(PUIIHEHT CKOPOCTH peakluu paBeH 2.

5. Bo ckobKO pa3 U3MEHHUTCSI CKOPOCTh XUMUYECKON PEAKIMH MPU YBEIHMUECHUU TEMIIEpaTyphl
ot 300 K no 400 K, ecnu temneparypHbiii ko3duipient 2?7 YUemy paBHA 3HEprus akTHUBALUU
3TOM peakuu?

0) KpuTepuu OIICHUBAHMS KOMIIETEHINH (Pe3yIbTaTOB):
0 YPOBHIO CIIO’KHOCTH 3a KaKJ0€ 3aJJaHie CTABUTCS ONpeAeICHHOE KOJIMYECTBO OaIOB;

B) OMMCAHME IIKaJIbl OIICHUBAHUS:
13amanue-1, 2 3amauue - 2, 3 3amauue -1, 4 3amanue -2, 5 3amanue -2. Ecnu 3amanne caenaHo
YaCTUYHO CTAaBUTCS JpoOHbIe 6amuibl. CyMMapHbIi Oant — 8.

Oyenounoe cpeocmeo Ne 3.3

MUHUCTEPCTBO HAYKU 1 BBICIIETO OBPA3BOBAHUSA POCCUMCKON

®EJEPALIUU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJAEHHWE BBICIIET O
OBPA3OBAHUS

«HannoHanlpbHBIH HCCIEAOBAaTEIAbCKUH HﬂepHBIfI YHUBCEPCHUTCT
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«MHUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3HePreTHKM -
dpwman dereparbHOIO rocyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTe/IbHOTO YYPEX/IEH S BBICIIIET0 0Opa3oBaHus
«Ha1monaJibHbIN McCi1eq,0BaTe/IbcCKNUM SaepHb yHuBepcuTeT «MVIDVD»

(MATD HUAY MUDN)
Hanpasnenue 14.03.01 SAnepHast sHEpreTHKA U TEIUIO(PH3UKA
MOATOTOBKH
oGpasoBarebHas DKCIuTyaTaus aTOMHBIX YHEPTeTHYECKUX CTAaHIUH
nporpamma
JucuurimHa Xumus

KoMmuiekT 3a1aHuil 1Jisi KOHTPOJIbHOU PA0OTHI
Tema: «JJieKTpoIUTHYECKAS] AUCCOLHALMS.
Bapmuant 1
1. Hacermennslit pactsop BaCrOs comepxut 1,5 * 10° mons Ba?* B 11 pactBopa. Berumcints
ITp BaCrOa.
2. Ipomssenenue pactBopuMoctn AgBr pasro 4,0-10713. Beraucants KoHIEHTpanyio HOHOB Ag*
B HACBHIIIIEHHOM pacTBope AgBr.

3. HamucaTh B MOJIEKYISIpHOM U MOJIEKYISIPHO-UOHHON (hopMe ypaBHEHUS PEaKIIMA:

a) NazS + FeSOs — ... 6) Na.S + HCl —...

B) CH3COONa + HNO3 —... r) H2SO4 + KOH —.... n) Pb(NO3z)2 + NaJ — ...
4. Ina 0,2 M pactBopa HekoTopor kuciaoTel pH = 3. HaliTh KOHCTaHTy AHMCCOIMALMM 3TOU
KHUCIIOTBHI.
5. Paccuutats pH 0,3% pactBopa HCIO4 (mnotHocTs pactBopal,002r/mi).
Bapuanr 2
1. Ucxona u3 npousBenenus pactBopumoctu CaCOs, Haiitu maccy CaCOs, coaepikaiiyro B
100Mx1 ero HackimerHOro pactopa. [TP(CaCO3) = 4.8 10°°.
2.PactBopumocts Ba (JOs3)2 pasna 2,8-10* moms/n. Beraucauts I1P.

3. HanucaTh B MOJICKYIISIPHOM M MOJIEKYJIIPHO-UOHHOM (hopMe ypaBHEHUS PEAKIINNA:
a) AgNO3 + FeCl, — ...  6) CaCO3 + HCl — .... B)Ba(OH)2 + HNO3 —....
r) SrSO4 + BaCl, —.... 1) NH4Cl + Ca (OH)2 —....
4. BbuucIuTh KOHIEHTpaIuio HUTpaT-uoHOoB B 0,02M pactBope Al(NO3)s.
5. Beruucinuth crenens aucconuanuu 1 pH B 0,01M pactsope HCIO.
Bapuant 3
1. PactBopumocts Ag2SO4 paBHa 2,68 * 102momns/1. Beraucauts Ip.
2. Ilpoussenenue pactBopumoct PbCOsz pauo 1,5-107%, Berumciauts maccy monos Pb%*,

conepskamuxcs B 1 11 HaceieHHoro pactBopa PbCO3, BripazuB ee B MIILTUTpaMMaXx.

3. CoctaBuUTh 1O TPU MOJICKYSIPHBIX YPaBHEHHUS K KaXIOMY HU3 MOJEKYISIPHO-HOHHBIX
YPaBHEHUM:

a) H2SO4 + NaOH —... 0) HCIO + NaOH —... B) Ba(OH)2 + HNO3 —....

r) HCN + KOH —... 1) NHsOH + H2SO4 —...
4. Beruucauts pH 0,2% pactBopa Ba(OH)2 (moTHOCTS pactBopa 1,002r/mi).
5. Paccuntats konnentpauuro HCIO, nmpu koTopoit ee crenenb auccoumanuu paBHa 0,2%.
Beruucauts pH takoro pacrsopa.
Bapmuanr 4
1. Ip (PbJ) nmpu 15 °C pasro 8,7 * 10°. Beraucnuth koHIEHTpauuio uoHoB Pb* u J B
HaCBIIIEHHOM pacTBope PbJ,.
2. Pacteopumocth BaCO3 pasna 8,9-10° mosb/i1. Beruuciuts TP BaCOs.

3. HanncaTh B MOJIEKYISIpHO-MOHHOM (pOpMe ypaBHEHUS CIEAYIOINX PEAKIIUM:
a) CH3COOK + H2SO4 —.... 6) HCOONa + HCl —...
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B) NH4Cl + Ca(OH)2 —... r) CaCOz + HCl —... 1) Na,S + HCl —...
4. Kakyro maccy KOH nano pactBopuths B 11 Boabl, 4ToObl pH moydueHHOro pacTBOpa CTail
paBeH 12.
5. Crenens gucconumanuu HBrO B pactBope u pH pactBopa coorBerctBeHHO paBHbl 0,04% u
5,3. OnpenenuTh KOHLEHTPALMIO pacTBOPA KUCIOTHI M KOHCTAHTY €€ IMCCOLIMALIUH.

0) KpuTepHUH OIICHUBAHKS KOMIICTECHIHH (PE3yIbTaTOB):
10 YPOBHIO CJIO’KHOCTH 3a Ka)KJ0€ 3aJJaHH€ CTAaBUTCS ONPEAEIEHHOE KOJIMYECTBO OalIOB;

B) OITMCAHWE ITKAJIbI OIICHUBAHMUS:
13amanue-1, 2 3amauue - 1, 3 3amanue -1, 4 3amanue -2, 5 3amanue -2. Ecnu 3amanue caenaHo
4aCTUYHO CTaBUTCA ApoOHbIe Oamibl. CymmapHsbIil Oamt — 7.

Oyenounoe cpedcmeo Ne 3.4

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPA3BOBAHUS POCCUNICKON

®EJIEPALIUU
DOENEPAJIBHOE TOCYOIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHHWE BBICIIET O
OBPA3OBAHUA

«HamuoHanbHBINH MCCAENOBATENbCKUN AACPHBIA YHUBEPCUTET
«MHUDU»

OOHMHCKMII MHCTUTYT aTOMHOVI 3HepPreTHKM -
dwman deneparbHOTO ToCyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeX/IeHs BBICIIIETO 00pa3oBaHms
«Ha1moHaJIbHBIV MCCIIe0BaTeIbCKUI silepHbI yHUBepcureT « MU DV»

(MATD HUSY MUDN)
Hamnpasnenue 14.03.01 Snepnas sHEpreTHKA U TETUIO(HU3UKA
MOJITOTOBKH
oGpasoBaresbHas DKCIUTyaTalusi aTOMHBIX YPHEPTeTHYECKUX CTAHIIUH
nmporpamma
JucuurinHa Xumust

KoMmuiekT 3a1aHuil 1Jisl KOHTPOJIbHOU PadOTHI

Tema: «'mapoans coseir», «KOKHCIUTETbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI».

KounTtposasnas padora 1.
1.OnpenenuTe CTENEHN OKHCICHHS JIEMEHTOB B CIESIYIOIINX BEIIECTBAX U HOHAX:
[TepmaHraHat Kajaus, cepOBOJOPOI, IEPOKCH]I BOAOPOIa, OpOMHAs BOJA, HUTPUT KaJIUs.
NOs, SO.*, Cr,04, MnOs, BrOs .
2. llpuBectn mpuMepsl (He MEHee TISITH) BEIIECTB, KOTOPHIE: a) MOTYT OBITh TONBKO OKHCIUTEISIMHU; O)
TOJIFKO BOCCTaHOBUTEIISIMH; B) U OKHCIHTEISIMUA M BOCCTAHOBHUTEIISIMH.
3. Tlomp3ysick MeETOAOM NONypeakuuil, mnomoOparh KOI(Q(GUIHMEHTH B YPaBHEHUSX CIETYIOIINX
OKHCIIMTEIIHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA, TPOTEKAIONINX B BOAHBIX PaCTBOpax:
KJ + KNO;, +H,S04 — J, + NO+...
NaNO, + KMnO4 +H,O — NaNO;z + ...

4. Paccuntats pH 0,01 M pactBopa dropuma natpus (Ka (HF)=10").
5. Hanmcatpb ypaBHEeHUsI THApOIN3a coieil: kapOoHara HaTpus, xiopuaa meau (11).

KonTtposbHas padora 2.
1. OnpenenuTe CTENEHN OKUCIIEHUS JIEMEHTOB B CIIEAYIOIINX BEIIECTBAX U MOHAX:
Manranat HaTpusi, a30THasl KUCIIOTa, XpoMaT HaTpusl, okcua ceuHna (IV), cynsdur kamms.
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MoO,*, NO7, Cr,0s, MnOs, BrO'.

2. IlpuBectn mpuMephl (HEe MEHee ISTH) BElIeCcTB, KOTOpPbIE: ) MOTYT OBITh TOJNBKO OKUCIUTEISIMU; O)
TOJIbKO BOCCTAHOBHUTENSIMH; B) U OKUCIUTEISIMA U BOCCTAHOBUTEIISIMH.

3. Tonp3ysice MeTomOM monypeakuuid, nogoOpaTh Kod(pPHUUIMEHTH B YpaBHEHHSX CIIEIYIOLIMX
OKHCIIUTENFHO-BOCCTAHOBUTEIBFHBIX PEAKLUH, MPOTEKAIOUINX B BOAHBIX pacTBOpax:

NaNO; + KMnO4 + H,SOs — NaNOs + ...

Cr(OH)s + Brz + NaOH — NaBr +

4. Paccuurats pH 0,1 M pactBopa xnopuaa ammonns (Kn=107),
5. Hammucatb ypaBHEHMsI THIpOIU3a coleii: kapOoHaTa Kamwust , xiopuaa onosa(Il).

KonTpoabnas padora 3 .
1. OnpenenuTe CTENEHN OKUCIIEHHUS JIEMEHTOB B CIIEAYIOMINX BEIIECTBAX U MOHAX:
Masnranat HaTpusi, a30THasI KUCIIOTa, XpoMaT HaTpus, okcua cBuHna (IV), cynbQur kamms.
NOs, 3042', CI’2042', MnO42‘, BrOs
2. IlpuBecTn mpuMephl (HE MEHEee IISITH) BEIECTB, KOTOpbIe: a) MOTI'YT OBITh TOJNBKO OKUCIUTENSMH; O)
TOJIBKO BOCCTAHOBUTENSIMHU; B) M OKHUCIUTENSIMA U BOCCTAHOBHUTEISIMH.
3. llomp3ysich METONOM TOJypeakiuii, mnoaoopaTh KOd(P(UIMEHTH B YPaBHEHHAX CIEAYIOLINX
OKHCITUTEFHO-BOCCTAHOBUTEIBHBIX PEAKIU, TPOTEKAIOIINX B BOJHBIX PACTBOpaX:
H20, + KaCr07 + HSOs — O2 + ...
MnSO; + KMnOs + H,O—...

4. Paccunrats pH 0,01 M pacrBopa Hutputa kKams (Kn=10).
5. Hammmcartp ypaBHeHHs THAPOIN3a CONEi: CyabpuTa Kams , HuTpara kodamnsta (II).

Koutpoabnasi pa6ora 4.
1. OnpenenuTe CTENEHA OKMCICHUS DJIEMEHTOB B CIISAYIONINX BEIIECTBAX U HOHAX:
[MepmaHTaHaT Kaus, CEpOBOIOPOJ, TEPOKCHJI BOJOPOa, OpOMHAS BOJA, HUTPHUT KU
NOs, 3042—, CI’2042—, MnO42', BrOs .
2. IlpuBectn mpuMepsl (HE MEHEe IATH) BEIMIECTB, KOTOPBIE: a) MOTYT OBITh TOIHKO OKHCIUTEISMH; 0)
TOJHKO BOCCTAHOBUTENSIMH; B) U OKUCIUTEISIMA U BOCCTAHOBUTEIISIMH.
3. llomp3ysich METONOM TOJypeakiuii, moaoopaTs KOA(P(UIMEHTHI B YPaBHEHHAX CIEAYIOLINX
OKHCJIATENLHO-BOCCTAHOBUTEIILHBIX PEAKINi, MPOTEKAIONINX B BOJHBIX pPacTBOpax:
KC10 + KJ+ H,SOs — KC1 + Jp + ...
KBr + KMnO4 + H:O — Br, +

4. Paccuntats pH 0,001 M pactBopa nomuaa ammonus (Kn=107).
5. Hammcats ypaBHeHUs TUApoOm3a conei: cyiabhuaa Hatpus, xiaopuna Hukens (II).

KounTtposasnas padora 5.
1. Onpenenute cTeneHn OKUCIICHUS 3JIEMEHTOB B CICAYIOIIMX BEIIECTBAX U HOHAX:
MaHranat HaTpHs, a30THas KHCIIOTa, XpoMaT HaTpus, okeua ceuHma (IV), cymsur xamms.
MOO42_, NO,, CI’2042_, MnO4, BrO.
2. llpuBectn puMepsl (He MEHee TISTH) BEIIECTB, KOTOPHIE: a) MOTYT OBITh TONBKO OKHCIUTEISIMHU; O)
TOJILKO BOCCTAHOBUTEIISIMH; B) U OKHCIHTEISIMUA M BOCCTAHOBHUTEIISIMH.
3. Tlomp3ysick MeETOAOM NONypeakuuil, mnomoOparh KOI(Q(GUIHMEHTH B YPaBHEHUSX CIETYIOIINX
OKHCIIMTEIIHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA, TPOTEKAIONINX B BOAHBIX PaCcTBOpax:
PbO; + HC1 — PbC1,+ C1l,...
NaNO, + KMnO4 +H>,O — NaNOs +

4. Paccuurats pH 0,1 M pactBopa ¢ropuna kamus (Kn=10").
5. Hamucatp ypaBHeHMs ruponu3a coneii: ¢pocdata Harpust, xjaopuga maraus (I1).

KonTtpoabHas padora 6.
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1. OnpenenuTte CTENEeHN OKUCIEHUS JIEMEHTOB B CICAYIOMINX BEIIECTBAX M HOHAX:

I'uapokcny nMHKa, IepMaHTraHaT HATPHS, HUTPAT KaJbLKs, HOIOBOAOPO, cyiabdar xenesa (I11).

WO42', 8032', CI’O42', MnO4, BrO;, .

2. IlpuBecTn mpuMephl (HE MEHee IISITH) BELIECTB, KOTOPBIE: a) MOTYT OBITh TONBKO OKUCIUTENAMH; 0)
TOJIbKO BOCCTAHOBHUTENSMH; B) U OKUCIUTEISIMA U BOCCTAHOBHTEIISIMH.

3. Tonp3ysich MeTomoM mMonypeakuuid, mnoaoOpaTh Kod(pPHUIMEHTH B YpaBHEHHSX CIIEHYIOLIMX
OKHCIIUTEIIBHO-BOCCTAaHOBUTCIIbBHBIX peaK].[Hﬁ, IMPOTCKAIOIIMX B BOAHBIX pacTBOpax:

KoCr07 + K+ HySOs — Jo+ ...

KBr + KMnQO4 + H:O — Bra + ...

4. Paccuurats pH 0,1 M pactBopa xopuaa ammorns (Kn=107).
5. Hammcatp ypaBHEHUS THIPOIU3a COJNEH: CyIb(QHTa KaIUs , HUITPaTa allOMHHUSI.

KonTpoabnas padora 7.
1. OnpenenuTe CTENEHN OKUCIIEHHUS JIEMEHTOB B CIIEAYIOMINX BEIIECTBAX U MOHAX:
Masnranat HaTpusi, a30THasI KUCIIOTa, XpoMaT HaTpHsi, okcu cBuHIa (IV), cynbQuT Kamms.
NOs, 3042', CI’2042', MnO42‘, BrOs
2. llpuBectn mpuMepsl (HE MEHee TISITH) BEIIECTB, KOTOPHIE: a) MOTYT OBITh TOJNBKO OKHCIHUTEISIMH; O)
TOJIKO BOCCTAHOBHUTENSIMU; B) M OKHCIIUTENSIMA U BOCCTAHOBHUTEISIMH.
3. Tlonp3ysich MeETONOM MONypeakiuid, NoAo0paTh KOIPQUIIMEHTH B YPaBHEHHSX CIIEAYIOIIHX
OKHCITUTENFHO-BOCCTAHOBUTENBHBIX PEaKIINi, MPOTEKAIOUINX B BOIHBIX PACTBOpax:
Cu+ HNO3z - NO2+ Cu (NO3 )2
Cl; + KOH — KC10 + KC1...

4. Paccuntats pH 0,01 M pactBopa HuTpuTa Kaymms (Kn=10).
5. Hammucath ypaBHEHHS THIPOIN3a cojicii: kapOoHata HaTpus, xyuopunaa omosa(ll).

Koutpoannasi pa6ora 8.
1. OnpenenuTe CTENEHH OKUCICHUS SJIEMEHTOB B CICAYIOIINX BEIISCTBAX M MOHAX:
Masnranar HaTpusi, a30THasI KUCIIOTa, XpoMaT HaTpusl, okcua ceuHIa (IV), cynbQur kamms.
NOs, 8042_, CI’2042_, MnO42', BrOs
2. llpuBectn puMepsl (HE MEHee TISITH) BEIIECTB, KOTOPHIE: a) MOTYT OBITh TONBKO OKHCIUTEISIMH; O)
TOJHKO BOCCTAHOBUTENSIMH; B) U OKUCIUTEISIMA U BOCCTAHOBUTEIISIMH.
3. llomp3ysich METOMOM TOJypeakiuii, moaoopaTs KOd(PGUIMEHTHl B YPaBHEHHAX CIEAYIOLINX
OKHCJIATENLHO-BOCCTAHOBUTEILHBIX PEaKIINi, MTPOTEKAIONINX B BOJHBIX pPacTBOpax:
Ag + HNOs; — NO + AgNO:s ...
Cr(OH); + Br + NaOH — NaBr + ...

4. Paccuntats pH 0,01 M pactBopa anerata xams (Ka=107).
5. Hammcats ypaBHeHUs TuAposm3a conei: cyiabduaa Hatpus, xiaopuna Hukens (II).

0) KpuTepuu OIICHUBAHMS KOMIIETEHINH (Pe3yabTaTOB):
0 YPOBHIO CIIOKHOCTH 3a KaKJ0€ 3aJJaHie CTABUTCS ONpeAeIEeHHOE KOJIMYECTBO OaIOB;

B) OIMCaAHME IIKAJIbl OIICHUBAHHUS:
13amanue-1, 2 3amauue - 1, 3 samauue -3, 4 3amanue -2, 5 3amanue -1. Ecinu 3amanne caenaHo
YaCTUYHO CTAaBUTCS JpoOHbIe 6amuibl. CyMMapHbIi Oamt — 8.

Oyenounoe cpeocmeo Ne 3.5

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUS POCCUMCKON

®EJEPALIUU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJAEHHWE BBICIIET O
OBPA3OBAHUS
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«HanumoHanbHBIH MCCIENOBATENbCKUHN AAEPHBIH YHHUBEPCHUTET
«MHUDOHU»
OOHMHCKMII MHCTUTYT aTOMHOV 3HePreTHKM -

dpwman dereparbHOro rocyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTe/IbHOTO YYPEX/IEH NS BBICIIIEro oOpa3oBaHms
«Ha1monaibHbIN McCi1eq,0BaTe/IbcKNM SaepHb yHuBepcuTeT «MVIDVD»

(MATD HUAY MUDN)
Hanpasnenue 14.03.01 SAnepHast sHEpreTHKA U TEIUIO(PH3UKA
MOATOTOBKH
oGpasoBarebHas DKCIuTyaTausi aTOMHBIX YHEPTeTHYECKUX CTAaHIUH
nporpamma
JucnurinHa Xumus

KoMuiekT 3a1aHuil 1Jisi KOHTPOJIbHOU PAa0OTHI

Tema: «XuMuveckasi TepMOANHAMUKA»
KonTtpoabHnas padora 1.

Beruucmute AH%08 peakiiuit u (a30BBIX TEpexoJ[0B, BOCIONB30BABIIMCH CIIPABOYHBIMU JIAHHBIMH O
AHszgg BCIIICCTB.
2Mg(tB) + CO2(T) = 2MgO(TB) + C(Tp)
CHy(r) + 20,(1) = CO2(T) + 2H20 (1)
2. BeIUMCIHT KOJIMYECTBO TEIIIOTHI, KOTOPOE MoTpedyercs /s pasnokeHust 10 kr kapOoHaTa HATPHSI
Na,COs(1B) = Na O(tB) + CO(1),
€CIIM U3BECTHO, YTO
Na,COs(tB) + SiO2(tB) = Na,SiOs(tB) + CO,(1), AH=81,04 x]/Ix,
NaO(tB) + SiO2(1B) = NazSiOs(TB), AH®°=-234,17 x]JTx.
3.He npounsBos BEIYUCIEHUH, YCTAHOBUTH 3HaK AS® CIIEIYIOIIUX TIPOLIECCOB:
2NHs(r) — N2(r) + 3H2(T)
COz(1B) = CO2(T)
4. MOXHO JH TIOTYYHTD NPU CTAHIAPTHBIX YCIOBUAX MEPOKCHT Bogopoaa mo peakuu 2H>0(k) + Oo(T)
= 2H202()I<)?
5. B KakoMm 3 cileaymoIux CiIydaeB BO3MOXHO IIPOTEKAHHWE PEaKLUHU IpH JIIOOBIX TeMIepaTypax: a).
AH< 0, AS>0; 6). AH< 0, AS< 0; B). AH > 0, AS > 0?
6.Paccunrate sHepruro ['mb0Oca u onpenenutsy HampaBieHue npotekanus peakuus CO + Cl, = COCl;
npu 700 K U3 cTaHAApTHOrO COCTOSIHUS, €CIIM KOHCTAaHTA PAaBHOBECHUS PEAKLUU MPU 3TOW TeMIlepaType
paBua K = 1,0685 - 10,

KonTpoasHnas pabora 2.

1. Berunciuth AH0298 peaKLII/Iﬁ nu (1)8.30BLIX nepexoa0B, BOCIIOJIB30BABHINCH CIIPABOYHBIMH JAHHBIMH O

AH®08 BEIIECTB.

a) N2(t) + 3Hx(r) = 2NH3 (1) 6)ZnO(tB) + C(TB) = Zn(TB) + CO(T)
2. MHcxons u3 temnorsl odpazoanus H2O(k) u TeruoBoro s dexra peakunu
H20:(x) = H2O(x) + 1/204(1) AH® = -97,9 xJIx

BBIUUCIIUTH TEMJIOTY 00pa3oBanus H202 (k).
3. Ilpu B3aumopeiicteuu 4,2 r xemnes3a ¢ cepoit Beiaenuioch 7,15 k[ tenna. CocTaBUTh TEPMUUYECKOE
ypaBHeHue peakiuu Fe + S = FeS.

4. He npou3Bo/isi BEIYKMCIIEHHH, YCTAHOBHUTH 3HAK AS® ClIeIy OIIMX IPOLECCOB:
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2NO(r) + O2(T) = 2NO2(T)

2H,S(r) + 302(1) = 2H20(x) + 2SO2(x)
5. Tlomp3ysch COpaBOYHBIMH JAHHBIMH, BBIYMCINUTH 3HAUCHHE KOHCTAHTHI PABHOBECHS DEAKIHH
obpazoBanus HoO(r) uz Ha(r) u O2(T) npu cTaHgapTHOI TeMIiepaType.
6. BnarompusarcrByer mm mpotekanuio peakuuu C(tB) + H.O(r) — CO(r) + Ho(r) moBwlmieHue
temnepatypbl? Ilocrapaiitech cHauama OTBETUTh Ha 3TOT BONPOC He mpuberas K BBIYUCICHHSM, 3aTEM
MOATBEPANTE BalllM PEANIOIOKEHUSI HEOOXOIUMBIMHU pacyeTaMH.

KonTtpoabnas padora 3.

1. He mpou3Bo/isi BBIYMCIICHUH, YCTAHOBUTD 3HAK AS°® CIEIyOIINX MPOIECCOB:
C(rpagurt) + CO2(r) — 2CO(1)
4HCI1(r) + O2(T) —> 2C1a(1) + 2H0O(T)
2. Onpenenuth CTaHIAPTHYIO TEIUIOTY oOpa3oBanus cepoyriepomga CS,, eciud HM3BECTHO, YTO IS

peakiuu CSy(k) + 30, = CO, + 250, AH® = - 1075 x/Ix. [lnst peliieHus UCMONB30BaTh CIIPABOYHBIC
JTAHHBIE.

3. Tlpu cropanuu 9,3 r dochopa mo okcuna hochopa (V) Beimensercs 229,5 k/Ix Temnorsl. Paccuntarh
AH®298(P20s).

4. He npon3BO/Is BEIYKCIICHHI, YCTAHOBHUTE 3HAK AS® CIIEIYIOIIMX MPOIIECCOB:

C(rpadur) + CO2(T) — 2CO(T)

4HCI1(r) + O2(T) —> 2C1(1) + 2HO(T)
5. B0O3MOXHO 1M TIpU CTaHJAPTHHIX ycioBusix ropeHust Ca B atmocdepe okcuaa yriepona (II) mo
peaknum Ca(tB) + CO(T) = CaO(1B) + C(TB) ? OTBET MOATBEPAUTH PACIECTOM.
6. OmnpenenuTs CTaHIAPTHYIO SHepruto ['mOOca xumudeckoit peakiuu npu 500 K, ecou mpu stoit
TeMmIepaType KOHCTaHTa paBHoBecHs K= 107,

0) KpHUTEepUH OICHUBAHMS KOMIIETEHIIUH (pe3yIbTaTOB):
10 YPOBHIO CJIOHOCTH 33 KaXI0€ 3aJaHHE CTABUTCS OIPEIeICHHOE KOJMYECTBO 0AJUIOB;

B) OIIMCAHME MIKAJIbI OLICHUBAHHUS
13aganme-1, 2 3amanue - 1, 3 3amanue -1, 4 3aganue -1, 5 3aganume -2, 6 3aganne — 1. Ecin
3aJlaHUE CJICIIAHO YaCTUYHO CTaBUTCS JpoOHbIe Oayibl. CymMMapHBIi Oamt — 7.

Oyenounoe cpeocmeo Ne 3.6

MUHHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUSA POCCUMCKON

®EJEPALIUN
DOEJEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YVUPEX JAEHUWE BBICHIET O
OBPA3OBAHUS

«HanuoHanbHBIH MCCAENOBATENAbCKUNU AACEPHBIH YHUBEPCUTET
«MHUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3HePreTHKM -
(pVIJIVIaJI cpenepam)Hor O roCcyaapCTBEHHOI0 aBTOHOMHOI'O 06pa30BaTeHLHOFO Y4apeXaeHs BICIIIETO 06paSOBaHVI$I
«Ha1moHaJIbHBIN MccIIeqoBaTelIbCKUM sSaepHb YHUBepcuTeT «MVIDN»

(MATD HUAY MUDU)
Hanpasnenune 14.03.01 SAnepHas sHepreTHKa U TEIUIOPHU3HKA
MOJITOTOBKH
oGpasoBaresbHas DKcIuTyaTalusi aTOMHBIX SHEPTeTHUYECKUX CTAHLIUH
nporpamma
JucummninHa Xunmust
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KoMmuiekT 3a1aHuil 1Jisi KOHTPOJIbHOU Pa0OTHI

Tema: «KoMILIeKCHBIE COeTUHEHUSD)

Bapuanrbi 1 u 2

1. JIns 1aHHOTO KOMILIEKCHOTO COEAMHEHHUS

1) onpenenuts CTPYKTYpY (KOMIUIEKCHBINA MOH, JIUTaH/Ibl, BHEIIHIOW cepy);

2) ompeneNuTh TUIBl XMUMHMUYECKOM CBSI3U MEXIy aTOMaMH M YacTULAMU; 3) Hanwmcath
ypaBHEHHUs NEPBUYHON AuMccolMalnuy; 4) HamucaTh YpaBHEHHME BTOPUYHOM JTUCCOLMALUH; S)
HanucaTh BbIPaXXEHHUE JI1 KOHCTAHThl paBHOBeCHs BTOpuuHOW nuccoumauuu (Ku); 6) natsb
palnMoHaIBbHOE Ha3BaHUE.

Ne ®opmysia KOMIIEKCHOTO COECTMHEHUS
BapuaHTa

1 [Ag(NHz3)2 ]C1

2 K[AQ(CN)2 ]

2. 1) 3anmcath ypaBHEHHE PEaKIUU 00pa30BaHHUS KOMILIEKCHOTO HOHA B MOHHO-MOJICKYIISIPHOM
BUJIE, WCHOJb3ys] NPUOIMKEHHOE MPABUIIO OIpeNeNeHus KOOpAMHAMOHHOTO uucia. JlaTh
palnMoHaIbHOE Ha3BaHHE KOMIUICKCHOMY HOHY.

Ne YpaBHEHHE pEakUUH IOJYYEHHsS KOMIUIEKCHOTO
BApUAHTA | HOHA

1 Be’'+OH —

2 Zn*+0OH —

2) JlaHHO€ KOMIUIEKCHOE COCIWHEHHE, 3allMCaHHOE B HECTAHIAPTHOUW (opme, MpPEICTaBUTh B
CTaHIapTHOU (opMe, UCIOJIB3Ys YKa3aHHOE KOOPAMHAIIMOHHOE yucio. OnucaTh €ro CTPYKTYpy
(koMIIIEKCO0Opa30BaTeb, TUTAHIBI U T.11.), TaTh PallMOHATLHOE HAa3BAHHE.

No KomrmnekcHoe K4 [Ipumedanue
COeJIMHEHUE

1 KPt(NH3)C1s 6

2 PdC12(NHz)3 4

3. Hanucats YPaBHCHUE PCAKIUU 06p330BaHI/Iﬂ KOMIIJICKCHOI'O COCINHCHUA

No BapuanTta Hcxonubie BemecTBa
(BTOpoe mcxomnoe BemectBo B| KY

H30BITKE)
1 Cr(OH)3| + NaOH — 6
2 AgBr| + Na,S,03 — 2

4. CocTaBUTh ypaBHEHHUS peakuuii oOMEeHa B HMOHHO-MOJIEKYJISPHOM U MOJIEKYISPHOM BHJE.
Ucnonb3ys copaBounbie 3HaueHuss Ku u Ilp, ompenenuts HampaBnenue peakiuu. (Ilox
WHJEKCOM | - HCXOHBIE BEIIECTBA, MO UHACKCOM 2 — MIPOAYKTHI PEaKIIn)

[lpumeuanue: B mpolecce  peaknWd  TPOUCXOTUT  3aMEHa  JIMTaHAOB WM
KOMIUIEKCOO0pa3oBatelisi Wi 00pa3oBaHUe MaJIOPacTBOPUMOTO BemiecTsa (|).
Ne VcxoaHble BemecTna [Tpumevanue
1 [Ag(NH3)2]C1+ NiC1, 3ameHa P = 108
KoMmriekcoobpaszosatens u| Kui=107°
00pa3oBaHue 0cajKa Kq2 = 107
2 Ks[Cu(CN)4] +Hg(NO3)2| 3amena Ky =108
KOMILIEKCO0Opa3oBares K= 10
5. 1. Komncraura necroiikoctu wuoHa[Cd(CN)4]* cocraBmser 7,8 - 1078  Brrumcmuts

KoHIeHTpanuio noHoB kaamusi B 0,1 M- pactBope K2[Cd(CN)4], conepxamiem B n3bbiTke 0,1
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most KCN B siutpe pactBopa.

2. Komncraura wuectoiikoctu wuoHa [Ag(CN)z]” cocrasmser 1,4 - 10%°. Brrumcnuts
KOHIIEHTpaluio UoHOB cepedbpa B 0,05 M- pactBope K[Ag(CN)2], conepkaiieMm, Kpome TOro,
0,01 moss KCN B nutpe pacTBopa.

Bapuantei 3 u 4
1. [Inst TaHHOTO KOMIUIEKCHOTO COEIMHEHUS
1) onpenenuTh CTPYKTYpYy (KOMIUICKCHBIH HOH, JIMTAHIbI, BHEIIHIO cdepy); 2) onpeaeiauTh
TUIIBI XMMHYECKOM CBSI3U MEXAY aToMaMH M 4YacTHIamH; 3) HamucaTh YpaBHEHMs NEPBUYHOMN
Jauccouuanuy; 4) HanucaTb ypaBHEHUE BTOPUYHOM JUCCOLMAINK; 5) HAaUCaTh BBIPAYKEHUE VIS
KOHCTaHTbl paBHOBECHs BTOpUYHOU qucconuanuu (Ku);
6) IaTh palMoHaIbHOE Ha3BaHUE.

Ne ®opmysia KOMIUIEKCHOTO COECTMHEHUS
BapuaHTa

3 Naz[Ag(S5203)2]

4 Ba[Cr(SCN)4(NHa).]2

2. 1). 3ammcarh ypaBHEHHE pEaKUWU OOpa30BaHHWS KOMIUIEKCHOTO HOHAa B HWOHHO-
MOJIEKYJISIPHOM BHJ€, HCHOJb3yd MPHUOIMKEHHOE IMPaBUIIO OINpPEAETeHHs] KOOPIWHAIOHHOTO
gucia. JlaTe palMoHaNbHOE Ha3BAHUE KOMIUIEKCHOMY HOHY.

Ne VYpaBHEHHE pEakUUH IOJYYEHHsS] KOMIUIEKCHOTO
BAPUAHTA | MOHA

3 Be?*+OH —

4 Zn*+0OH —

2). JlaHHO€ KOMIUIEKCHOE COEIMHEHNE, 3aliCaHHOe B HECTAaHIAApTHOU (GopMe, MPEACTaBUThH B
CTaHIapTHOU (opMe, UCIOJIB3Ys YKa3aHHOE KOOPIMHAIIMOHHOE yucio. OnucaTh €ro CTPYKTYpy
(koMIIIEKCO0Opa30BaTEellb, TUTAHIBI U T.11.), 1aTh PAIIMOHATBHOE Ha3BaHUE.

No KommnekcHoe K4 [Ipumeuanue
COCJIMHECHUE
3 CoC1(SO4) * 5 NH3 6 C pacrBopom BaCl;

o0pa3zyercs 0casioK

4 CoNas(CN)s 6

3. Hammucats YpaBHCHUE pPCaKIUU 06paSOBaHI/I$I KOMIIJICKCHOI'O COCAMHCHUA

No BapuanTta Hcxonubie BemecTBa
(BTOpoe mcxomnoe BemectBo B| KY

H30BITKE)
3 Cr(OH)3| + NaOH — 6
4 Cd(OH)2| + NH4OH — 4

4. CocTaBUTh ypaBHEHHS peakiuii 0OMEHa B HOHHO-MOJIEKYJISPHOM U MOJIEKYISPHOM BHJE.
Ucnonb3ys cnpaBounbie 3HaueHuss Ku u Ilp, ompenenuts Hampasienue peakuuu. (Ilon
MHIEKCOM | - HCXOJIHBIE BEIIECTBA, MO MHIEKCOM 2 — MPOAYKTHI peakiuu). [Ipumeuanue: B
MPOLIECCe pEeaKIMU MPOMCXOJUT 3aMEHa JIMTaHA0B WJIM KOMILIEKCOOOpa3oBaTens WU
00pa3oBaHne MAIOPACTBOPHUMOTO BeIecTBa ().

Ne Vicxo/HbIe BElecTBa ITpumeuanue

3 Ag(NH3)2]OH + KJ O0pa3oBaHue ocajika Ky = 10°
I1P=10®

4 K[Ag(CN)2] + NH3 3aMeHa JTUraH/I0B Ky = 1010
K= 10°

5. 3. KakoBa konueHtpanus noHoB cepeopa B 0,05 M- pactBope K2[Ag(CN)3], comepxamiem,
kpome Toro, 0,05 moms
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KCN? Koncranra necroiikoctn nona [Ag(CN)s]? cocrasnser 2,8 - 1072,

4. Koncranra Hectoiikoctu nona[Ag(S203)2]* cocrasnser 3,5 -1014. Cxonbko rpammos cepedpa
conepkutcs B Bujie HoHOB 1 11 0,1M- pactBopa Nasz[Ag(S203):], conepxamiem, kpome Toro, 25 r
Na>S203 B 11 pacTBOpa.

0) KpuTepuu OIICHUBAHKS KOMIICTEHINH (PEe3yIbTaTOB):
10 YPOBHIO CJIOHOCTH 32 KaXKI0€ 3aJaHHE CTABUTCS OIPEIeIICHHOE KOJUYECTBO OAJIIOB;

B) OIKCAHHE IIKAIbI OI[CHUBAHUS:
13amanue-1, 2 3amauue - 1, 3 3amanue -2, 4 3amanue -2, 5 3aganue -2. Ecinu 3amanue cruenaHo
JaCTUYHO CTaBUTCS ApoOHbIe Oamtel. CymmapHsbIil 6amt — 8.

Oyenounoe cpeocmeo Ne 3.6

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPA3BOBAHUS POCCUNICKOU

®EJIEPALIUU
DOENEPAJIBHOE TOCYOAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHHWE BBICIIET O
OBPA3OBAHUA

«HamumoHanpbHBIH MCCAENOBATENbCKUN AACPHBIA YHUBEPCUTET
«MHUDU»

OOHMHCKMI MHCTUTYT aTOMHOV SHEPIeTUKM —

dpvman demeparbHOTO ToCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeXXIeHs BBICIIIETO 00pa3oBaHms
«Ha1moHaJIbHBIN McCIIe0BaTeIbCKUM sSiepHbI yHuBepcuTeT «MVIDV»

(MATD HUSIY MUDN)
Hamnpasnenue 14.03.01 SnepnHas sHEpreTHKA U TETUIO(HU3UKA
MOJITOTOBKH
oGpasoBaresbHas DKCIUTyaTausi aTOMHBIX YHEPTeTHYECKUX CTaHIIUH
nmporpamma
JucuurinHa Xumust

KoMmuiekT 3a1aHuil 1Jisl KOHTPOJIbHOU PadOTHI

Tema: «JJIeKTPOHHOE CTPOCHHE ATOMA»
Koutpoabnas pa6ora Nel

1). HatmcaTs anekTporHbIe POpMYITBI aTOMOB ¢ 3apsiaamu siaep 30, 35, 81. s mocnennero 31eKTpoHa
9THX aTOMOB yKa3aTh 3HAYEHHs BCEX KBAHTOBBIX YHCEL.

2). K kakomMy Tumy 351emMeHToB (S, p, d, f) onu oTHOCSATCS?

3). Onmcath UX MOJOKEHNE B TIEPUOTUIECKOI CHCTEME 3IIeM EHTOB.

4). IlpuBecTy MpUMEPHI INEKTPOHHBIX aHAJOTOB 3THX 3JIEMEHTOB.

5). CTpyKTypa BalleHTHOTO 3IEKTPOHHOTO CIIOA aTOMa dJIeMEHTa BhIpakaeTcst hopMyJIoi: a)5s25p;
6) 3d°4s", B) 6s%4f*. Onpenenuts MOpAAKOBBIl HOMEp ¥ HAa3BAHHE SIIEMEHTA.
6)Kaxue BaJIeHTHOCTH ¥ OCHOBHOM U BO30Y’KJIEHHOM COCTOSIHUHM BO3MOXKHBI IS 9JIEMEHTOB C

MMOPAAKOBBIMH HOMEpaMHU 5, 16 n OIIPEACIUTD BBICIIIYIO U HU3LIYIO CTCIICHU OKHUCIICHUSA IJI OTUX
OJICMCHTOB.

KonTtpoabnas paGora Ne2
1). HantmcaTs 3neKTpoHHBIE POPMYITBI aTOMOB ¢ 3apsiaamu siaep 13, 44, 83. Jlnst mocneaHero 3yiekTpoHa
9THX aTOMOB YKa3aTh 3HAYEHHUS BCEX KBAHTOBBIX YUCEI.
2). K xakomy THIy 31€MeHTOB (S, p, d, f) oHn oTHOCATCS?
3). Omucatp UX MOMOKEHUE B IEPUOJUUECKON CUCTEME 3JIEMEHTOB.

4) HpI/IBeCTI/I MMPUMEPBI SJICKTPOHHLIX aHAJIOT'OB 9TUX 3JICMCHTOB.
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5). CTpyKTypa BaJIEHTHOTO SIIEKTPOHHOTO CIIOS aTOMa JJIEMEHTA BhIpakaeTcs popMyoii: a)4s*4p®;
6) 5s, B) 6s°5d*. OnpenenuTh MOPAIKOBBIA HOMEP M HA3BAHUE DIEMEHTA.
6)Kakue BaIcHTHOCTH ¥ OCHOBHOM U BO30YXICHHOM COCTOSIHUH BO3MOXHBI JIJISI SJIEMEHTOB C

MOPSAKOBBIMH HOMepaMu 6, 17 ¥ onpeneuTh BBICIIYIO U HU3LIYIO CTEIICHU OKHCICHHS JUTS 3TUX
3JIEMEHTOB. (2)

KonTpoabnas padora Ne3
1). Hanmucats a1exkTpoHHbIe (JOPMYIBI aTOMOB ¢ 3apsaaMu siaep 7, 59, 73. Jlnsg nocnenHero 31eKTpoHa
9THX aTOMOB YKa3aTh 3HAYEHHs BCEX KBAHTOBBIX YHCEL.
2). K xakomy THITy 37€MEHTOB (8, p, d, f) oHn oTHOCsTCS?
3). Onucath UX NOJOXKEHNE B IEPUOTUUECKOM cHCTEME 3JIEMEHTOB.
4). IIpuBecT mpuMepHI 3JIEKTPOHHBIX aHAJIOTOB 3TUX AJIEMEHTOB.

5). CTpyKTypa BaJEHTHOTO 3JIeKTPOHHOTO CJIOS aTOMa dJIEMEHTa BhIpaxkaercst hopMyIIoit: a)3s°3p;
6) 55°4d®, B) 25°2p>. OnpenenuTh MOPSIKOBBIl HOMEpP U HAa3BAHUE HJIEMEHTA.
6)Kakue BaJIeHTHOCTH M OCHOBHOM U BO30Y>KJICHHOM COCTOSIHUU BO3MOYKHBI JUISI SJIEMEHTOB C

MMOPAAKOBBIMH HOMEpaMU 15, 12 u OnpeaACinuTh BhICITYIO U HU3IIYIO CTCIICHU OKHUCJICHUA IJId 9TUX
3JIEMEHTOB.
KonTpoabhasa padora Ned

1). Hanmucats amekTpoHHbIe (OPMYIIBI aTOMOB ¢ 3apsaamu siiep 17, 63, 24. JInst nmocieaHero 31MeKTpoHa

3THX aTOMOB YKa3aTh 3HAYEHUS BCEX KBAHTOBBIX YHCEI.
2). K xakomy THITy 2J1€eMeHTOB (S, p, d, f) onu oTHOCSATCS?

3). Ommcath UX MOJIOKEHHUE B TIEPUOINIECKOMN CHCTEME DJIEMEHTOB.
4). IIpuBecTn mpuMepHI SJIEKTPOHHBIX aHAJIOTOB 3TUX AJIEMEHTOB.

5). CTpyKTypa BaJIGHTHOT'O 3JIEKTPOHHOT'O CJIOS aTOMa 3JIEMEHTa BhIpaskaercs (popMyoit: a)4s?3d *;
6) 4s%, B) 25°2p *. OnpeneNUTh HOPSAKOBBIA HOMEp M HA3BAaHHE HJICMEHTA.
6)Kakue BaleHTHOCTH ¥ OCHOBHOM W BO30YKJICHHOM COCTOSIHUH BO3MOYHBI JUIS SJIEMEHTOB C

MOPSIIKOBBIMU HOMEpaMH 3, 35 W ONpEeNeNuTh BHICIIYIO W HU3IIYIO CTEIIEHW OKUCIICHUSI JIJISt TUX
JJIEMEHTOB.
Koutpoabnasi padora Ne5

1). HartmcaTs nekTpoHHBIE GOPMYITBI aTOMOB C 3apsaamu saep 43, 56, 75. Jlis mocnenHero aeKTpoHa

3THX aTOMOB yKa3aTh 3HAYECHHSI BCEX KBAHTOBBIX YHCEL.
2). K kakoMy Tumy 3J1€MeHTOB (S, p, d, f) oHu oTHOCSATCS?

3). Ommcath X MOJOKCHHUE B TIGPHOINIECKOM CHCTEME DJIEMEHTOB.
4). TlpuBecTy MPUMEPHI AIEKTPOHHBIX aHATIOTOB 3TUX 3JIEMEHTOB.

5). CTpyKTypa BaJIGHTHOTO 3IIEKTPOHHOTO CIIOS aTOMa JIeMeHTa BhIpaxkaercs hopMyoii: a)5s%4d ”;
6) 4s%4p°, B) 65%4f'°. OnpenenuTh TOPAIKOBBIA HOMEp 1 HA3BAHHE HIEMEHTA.
6)Kaxue BaJleHTHOCTH M OCHOBHOM M BO30YXX/ICHHOM COCTOSTHHH BO3MOYKHBI JUISI 3JIEMEHTOB C

MOPSIIKOBBIMU HOMepaMu 11,9 1 onpenenuTs BBICIIYIO U HU3IIYIO CTEIICHU OKUCIEHUS UL 3TUX
3JIEMEHTOB.

0) KpuTepuu OIICHUBAHMS KOMIIETEHINH (Pe3yIbTaToOB):
0 YPOBHIO CJIOKHOCTH 3a KaXKJ0€ 3aJJaHie CTABUTCS ONpeAeIEeHHOE KOJIMYECTBO OaIOB;

B) OITMCAHHEC IIKaJIbl OLICHUBAHU S

13aganune-3, 2 3aganue — 0,5, 3 3amanue -0,5, 4 3amanue -1, 5 3amanue -1, 3amanue 6 — 1. Ecian

3aJJaHHE C/IeNIaHO YAaCTUYHO CTaBUTCS poOHbIe 6amibl. CymMMmapHbIit O6amt — 7.

4.3 Ilpuem adopaTopHbIX padoT
Oyenounoe cpeocmeo Ne 4
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MHUHUCTEPCTBO HAYKU U BBICIIETO OFPA3BOBAHUSA POCCUNICKOU

OEJEPALINU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJEHUE BBICIIET O
OBPA3OBAHUSI

«HauumoHalbHBIU UCCIENOBATEINBCKHUN ANEPHBU YHUBEPCUTET
«MHUNDU»

OOHMHCKMII MHCTUTYT aTOMHOV 3HepPreTHKM -
dvman denepanbHOTO ToCcyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO yUpPeX/IeH s BBICIIIETo 00pa3oBaHmMs
«Ha1moHaJIbHBIV MCCIIeq,0BaTeIbCKUM sSepHb YHuBepcuTeT «MVIDUV»

(MATD HUAY MUDN)
Hanpasnenue 14.03.01 SAnepHast sHEpPreTHKA U TEIUIO(PH3UKA
MOJITOTOBKH
oGpasoBarebHas DKcIuTyaTanusi aTOMHBIX DHEPTeTHYECKUX CTAHIIUH
nmporpamma
JucnurinHa Xumus

KoMmnuiekT 3agaHuii M1 BOPOCOB /IS IPUeMa J1ad0paTOPHBIX padoT
Bonpocsl 1 TpedoBaHMs K 3amuTe JIa0OPaATOPHOI PadOThI:

OcHoBHbBIE KJIACChI HECOPraHUu4€CKHUX BCUIECCTB:

1. Oxkcunpl — onpesieNieHne, KiracCupuKaius, moaydeHnue, XUMHIECKUEe CBOMCTRA.
O0s3aTeTbHO TPUBOAUTH TPHUMEPHI.

2. Kucnotsl — onpenenenue, knaccudukanms, mojiyueHne, XdiMUYECKUE CBOMCTBA.
O06s13aTeIbHO PUBOIUTH IPUMEPHI.

3. OcHoBanus — onpeseneHue, kiaccupukanus, NoJydeHne, XUMHIYeCKHe CBONCTBA.
O06s13aTeNIbHO TPUBOIUTH IPUMEPHI.

4. Conu — onpenenenue, KiaccuPpUKaIus, MoJydeHne, XUMHUUECKHUEe CBOICTBA.
O06s13aTeIbHO TPUBOIUTH IPUMEPHI.

5. OdopmiieHue oT4eTa U COCTABICHHUE BBHIBOJIOB.

XuMHuUyecKkasi KHHeTHKA:

Ornpenenenrne CKOPOCTH XUMHYECKOW peaKII|H.
['oMoreHHbIC ¥ reTepOreHHbIC PEAKIIHH.
[IpocThie U CIOKHBIE PEaKITUH.

3aBHCUMOCTh CKOPOCTH XHMHYECKOW PEaKIIUU OT TEMIIEPATYPHI.

[IpaBuno Baut-T'odda. Temneparyphsblit kodpuireHt.

VYpaBHeHune AppeHnyca. DJHEpPTrus aKTUBAIMHU. AKTUBHPOBAHHBIA KOMILIEKC.
DHepreTuyeckas AMarpaMMa XMMHUECKON peaKIIHu.

©O NG~ wWNE

Karamus. Karanuzarop. MexaHu3m kaTaiausa.
9. OdopmieHue oTyeTa ¥ COCTABIICHUE BHIBOJIOB.
O0BbeMHBIIT XUMHYECKHMIT aHAJIN3:

1. MaccoBast 10151, MOJISIpHasi KOHIIEHTPAIIHsL.
2. Pemrenue 3agau Ha pacueT MaccoBOM J0JIM, MOJIIPHOM KOHIIEHTPALIMHA PACTBOPOB.
3. PazbaBnenue pactBopoB. Pemenue 3anau.

Boxopoanbiii moka3sareib:
DNEKTPOIUT. DNEKTPOIUTHUECKAS UCCOLHAIUS.

Cnalble ¥ cusIbHbIE 3MEeKTPOJIUTHI. [TprMepsl.
CreneHp 1 KOHCTaHTa AUCCOLMALIMH.

Jucconuanus KUCIIOT, OCHOBaHUM, cosieid. [Ipumepsl.
3akoH pazbasnenust OcBanbia.

A

Honnoe MMPOU3BCACHUC BOJBI.
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7. pH, pOH.

8. Pacuer pH pacTBOpoB CHIIBHBIX U CJIA0BIX KUCIOT U OCHOBaHUIA.

9. OdopmiieHne 0TYETa U COCTABICHHUE BBHIBOJIOB.
Peakuum nonnoro oomeHna:

1. Hanucanue peakuuii HOHHOTO OOMEHa.

2. Pemrenne 3anau Ha [1P 1 pacTBOpUMOCTS.

3. OdopmiieHne 0TYETa U COCTABJICHHUE BBHIBOJIOB.
I'maponus couneii:

1. YMeTh nucarh ypaBHEHUs TUAPOIIN3a Pa3IUUYHbIX COJICH.

2 PaccuutsiBath pH pacTBOpoB coneid.

3. [TucaTth ypaBHEHUS TUAPOIIM3a MHOTOOCHOBHBIX COJIEH.

4 OdopmieHue oTyeTa U COCTaBIICHUE BHIBOJIOB.

OKuCINTENbHO- BOCCTAHOBHUTEIbHbIE Pe€aKknuu:

1. Kakne peakiinu Ha3bpIBAIOTCS] OKHCIUTEIBHO-BOCCTAHOBHTEIHHBIMH.

2. OKHCIINTEb, BOCCTAHOBHTEIb.

3. YMmeTh paccTaBasTh K03()(PUIIMEHTH METOI0M HOHHO-3JIEKTPOHHOTrO OanaHca.
YMeTh paccuuThIBaTh 31 U 3MeHeHue ['nboca.

4, OdopmieHue oTyeTa U COCTaBJIICHUE BHIBOJIOB.

XuMHYeCKasi TEePMOANHAMHMKA

1. TepmonnHamuueckas cucreMa. TUIBI CHCTEM.
2. TepmoannamMuueckue napaMmerpbl, GyHKUNNA. OYHKINUN COCTOSHUS
3. Tepmonunamuaeckuit mporecc. OOpaTuMblid, HEOOpATUMBIH TIPOIIECC.

PaBHOBeCHBII, HEpaBHOBECHBIN Tporiecc. CaMONPOU3BOJIBHBINA MPOLECC.

4, Buyrpennsis sueprusi.

5. Pab6oTa, TemoTa.

6. [TepBrIit 3aKOH TEPMOJUHAMUKH.

7. OHTaIBITHS.

8. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. Temota oOpa3zoBanus. Termnora
CrOpaHus.

9. 3amauu Ha pacyeT TEIIOBBIX A(P(HEKTOB XUMHYECCKUX PEAKIIHMA.

10.  OdopmieHue oTueTa U COCTaBIICHUE BHIBOJIOB.

OCHOBBI 3JIEKTPOXUMHUH
l. Onekrpoa. /[IBoiHO#N »snekTpuueckuil cino. CTaHAapTHBIE 3IIEKTPOIHBIE
noreHuuansl. CTaHAApTHBIN BOJAOPOIHBIN NOTEHLINAT.
2. TanpBanmueckue osneMeHTh. OJnemeHT Janwmdnsa-SAxkob6u. KoHieHTpanuoHHbIe
raJIbBAHUYECKUE HIIEMEHTHI.
3. Pacuer 3/IC u A G raJibBaHU4YECKUX JIEMEHTOB.
4. OdopmieHne oTueTa U COCTaBIEHNE BBIBOJIOB.

KoMmmiiekcHbIe coenHEeHns
1. Crpoenne KOMIUIEKCHBIX coeanHeHuid. Kraccudukamnuss KOMIUIEKCHBIX
COCIUHEHUH.

XuMuueckas CBSI3b B KOMILIEKCHBIX COSTMHEHUSIX.

Homenkiatypa KOMIUIEKCHBIX COEMHEHHUI.

Juccomualys KOMIUIEKCHBIX COSIMHEHUM.

Pemenue 3amau.

Odopmienre oT4eTa U COCTaBICHHUE BBIBOJIOB.

PO

Kononanbie pacTtBopsl
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1.  Kakue cuctembl Ha3bIBAIOTCS AUCIIEPCHBIMHU.

2.  Knaccudukanus JUCIIEPCHBIX CUCTEM.

3. Komnounnsie pactBopsl. [lomyuenne, onTu4eckue 1 3IEKTPOKMHETHIECKUE
CBOMCTBA.

4.  CrpoeHue MHIEIUIBIL.

) YceronuuBoCTh AucepcHbIX cucteM. Koaryisnus.

6. IlpaBmia Koaryisiuu.

7 OdopmiieHne O0TYETa U COCTABJICHHUE BBHIBOJIOB.

0) Kpurepun onleHMBaHUS PE3YIIbTATOB:

K BbmmonHenuto nabopaTtopHoii paboThl JOITYyCKAIOTCS CTYAEHTHI, 3HAIOIIUE MPaBHIa TEXHUKU
0€30MacHOCTH W Pa300paBIIe METOANKY MPOBEIACHUS OMBITOB. 3alIUTHI JaOOPATOPHON pabOTHI
MPOBOJMTCS TMPU HAIMYUU OT4YeTa (C KPAaTKUM OIMCAHWEM METOIHMKH TPOBEJCHHS OIIBITOB,
YpaBHCHUSIMH PEaKITUH, HAOIFOICHUSIMH, BBIBOJIAMH ).

[Ipuem naGopaTopHbIX paboT- cobecenoBaHUE, MIPETyCMATPUBAIOLIEE CAMOCTOSITENIbHBIN OTBET
cTyneHTa B CcBOOOJMHOW (opMe Ha TOCTaBJICHHBIE BOIPOCH. B KadecTBe BOMPOCOB MOTYT
WCIIOJIb30BAaThCS  BOTPOCHI, BXOJSINHE, Kak B IUIAH JIGKIUOHHBIX 3aHATUH, Tak U
cOpPMYIIMPOBAaHHBIE TPETOJAaBAaTENeM JIOTIOJIHUTETFHO B COOTBETCTBUH C TEMAaTHKOMN
1a00paTOPHBIX padOT W/WIIM TEMaMH, PEYCMOTPEHHBIMU JJIS CAMOCTOSITETLHOTO U3yUEHUS.
Bpewmst mpriema maboparopHoii paboTsl — He Oostee 10 MuH Ha padoTy.

B) OnmcaHue NIKaIbl OIICHUBAHHUS

CymMma GamtoB 3a Bce yaboparopHbie padoThl — 30 GamioB (OIeHHUBAeTCs: JOMYCK K padore,
BBITIOJTHEHUE pa0OTHI, B TOM YHCIIE COCTABJICHUE OTUYETA, 3aIiTa padoThl).

bann 30 — ecnu CTyaeHT cMOT MPOJAEMOHCTPUPOBATH TIYOOKOE M MPOYHOE YCBOCHHE 3HAHUU
MPOrpaMMHOTO MaTepuaia, MOKET paboTaTh CAMOCTOSITENLHO;

bann 24-29 - npoaeMOHCTpUPOBaTh JOCTATOYHO MOJTHOE 3HAHUE MPOrPaMMHOTO MaTepuaia, mpu
BBITIOJIHEHHE MPAKTUYECKUX 3a]1a4 HeoOXo1uMa HeOoIbIIas KOHCYIbTAINS;

bann 18- 24 mpomeMoHCTpUpOBaTh O0IIEe 3HAHWUE M3Y4aeMOTrOo MaTepHayia, MPH BBHITIOJHEHUN
MPaKTUYECKUX 3a7a4 TpeOyeT OCHOBATEIbHBIX KOHCYIbTAIIUI U 0053aTeIHbHOI0 MPUCMOTpA.
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