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ABSTRACT

Bachelor’s degree in 23.03.01 Transport Process Technology

Study profile “Organization of transportation and management on transport
(automotive)”

Course title: Chemistry

Basic part of Block, 3 credits

Instructor: Tkacheva M. V.

At the beginning of the course a student should be able to use
mathematics, chemistry and physics knowledge in the size of school program.

Learning outcomes: GPC-3 the ability to apply the system of fundamental
knowledge (mathematics, natural sciences, engineering and economic) for the
identification, formulation and solution of technical and technological problems in
the field of technology, organization, planning and management of the technical
and commercial operation of transport systems.

Course description: the doctrine of the structure of matter and the periodicity
of the properties of chemical elements and their compounds; elements of chemical
thermodynamics and Kinetics; chemical systems: solutions, dispersion systems,
electrochemical systems, catalysts and catalyst systems.

Main course literature:
1. Akhmetov, N. S. General and inorganic chemistry / N. S. Akhmetov. — SPb.:
LAN, 2014.— 744 p. http://e.lanbook.com/books/element.php?pll_id=50684
2. Gelfman, M. I. Chemistry / M. I. Gelfman, V. P. Yustratov. — SPb.: DOE,
2008.— 472 p http://e.lanbook.com/books/element.php?pll id=4030
3. General chemistry. Theory and problems / N. In. Korovin, N. In. Kuleshov, O.
N. Goncharuk, V. K. Kamyshova. — SPb.: LAN, 2014.— 491 p.
http://e.lanbook.com/books/element.php?pll_id=51723Form of final knowledge
control: examination



AHHOTAIUA

HucuumuinHa  pa3pabotaHa it CTyJneHTOB  HampaBieHus 23.03.03-
OKcrutyaTalus TPAaHCIOPTHO-TEXHOJIOTMYECKMX MAaIllMH M KOMILIEKCOB, MPOQUIIb
«ABTOMOOMJIM ¥ aBTOMOOMIIBHOE X035HUCTBO

OcHOBOM 11 M3y4YEHUS JTUCHUIUIMHBI «XUMUS» SIBISETCS KypC XUMHUHU
CpellHEel IIKOJbI, a TaKXe HEKOTOpbIe pa3jiesibl Kypca (U3UKH W MaTeMAaTUKU
CpPEIIHEM IIKOJIBI.

OcBoeHME UCHUIUIMHBI «XUMHS» CBSI3aHO U SIBIAETCS 0a30BBIM B IIEJIOM
psiZe BOMPOCOB TMpU U3YYCHUH JUCHUIUIMH: (U3UKA, MaTepHaIOBEICHNUE,
0€30macHOCTh KU3HEACSITSIIbHOCTH, TUCIUILIMHEI IPO(UITLHON HAPAaBJICHHOCTH.

HMucuuminHa peanuszyerca Ha 1 kypce, B TeueHue | cemectpa. OOmias
TPYAOEMKOCTh OCBOCHHSI NUCUUIUIMHBI COCTABISECT 3 3a4E€THBIX €IuHuubl, 108
4acoB. YUeOHBIM TUIAHOM TMPEyCMOTPEHBI JICKIIMOHHBIC 3aHATHS (6 4acoB, U3 HUX
2 4acoB B MHTEPAKTUBHOW (opMme), mpakTUyecKkue 3aHsATus (6 4acoB, U3 HUX 2
YacoB B HHTEpakTUBHOW (opme), mabopatopHbie pabotel (4 4ac.),
camocTodATeNbHas pabora ctyneHtoB (92 wac., B TOM 4YHClI€ Ha MOATOTOBKY K
sk3aMeny 9 gac.). @opma MpoOMeKyTOYHOTO KOHTPOJISI — IK3aMEH.

Leab: NMOArOTOBKA CTYJEHTOB K HKCHOJIb30BAHHMIO 3HAHUSA O XHUMHYECKHUX
MpOIECCaX M SIBICHUSAX IS PELICHHS 3a/lad, BO3HUKAIOLIMX IPU BBITOJIHEHUU
poecCUOHANIbHOM IEeSITEIbHOCTH.

3agayu:

1. @opmupoBaHue y CTYACHTOB 3HAHUM O 3aKOHAX Pa3BUTHS MATEPHUAIBHOTO
MHpa, O XUMHYECKOH (opMe IBIKEHHUS MaTepuu, O B3aUMOCBSI3U CTPOCHUS U
CBOWCTB BELIECTBA.

2. ®opMUpOBAHUE XMMHUUYECKHX, a TAKXKe OOIIe-TI03HABATEIbHBIX YMEHUHN KaK /s
pEIIeHHs] HAYYHO-TEXHUYECKUX 3a7a4 B MPOGeCcCUOHATBHON JEATEIHbHOCTH, TaK U
1151 QyHIAMEHTAIBbHOM MOJITOTOBKA U CAMOCOBEPIIICHCTBOBAHUS CIICIIUAIIACTA.

3. @opMHUpOBaHUE  ECTECTBEHHOHAy4YHOTO  MHPOBO33PDEHHS,  HABBIKOB
HKOJIOTUYECKON TPaMOTHOCTH U CUCTEMHOT'O BUACHUS OKPYKAIOIIETO MUPA.

B pesynbTaTe m3ydeHus NaHHON AUCIUIUIMHBI Yy CTYJIEHTOB (DOPMUPYIOTCS
cneayroue oomenpodecCHoHAIbHBIE KOMITCTCHITUH:

Kon u ¢popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
KOMIIETeHIIUH

OIIK-3 crtoco6HOCThb - OCHOBHBIC 3aKOHOMCPHOCTHU ITPOTCKAHUA

IPUMEHSATH CUCTEMY XUMHYCCKHUX peaKHHﬁ, OCOOCHHOCTHY M CBOMCTBA
(GbyH1aMEeHTaIbHbBIX OCHOBHBIX XMMUYECKHX CUCTEM,;

. 3Haer
SHaHUU - CITIOCOOBI PEIIeHUs! PACYETHBIX XUMHUYECKHX 3a]1a4;
(MaTemMaTHIeCKHX, - OCHOBHBIE 3aKOHBI XHMUH B PO(PECCHOHATBHOM

C€CTCCTBCHHOHAYYHBIX,
HWHXXCHCPHBIX N

JACATCIIbHOCTH,




SKOHOMUYECKHUX ) JIJIsI

MeHTHOHKALTH, - IPUMEHSITh OCHOBHBIE 3aKOHBI XUMUU B
dopMyImpoBaHus 1 po(ecCHOHAITLHOM IS TEIIbHOCTH;

pelieHust TeXHUYECKUX | Ymeer - OCYIIECTBJIATH BHIOOP ONTUMAJILHON MOJIEIN
M TCXHOJIOTHYCCKUX XMMHYECKOTO Mpolecca C y4eTOM peajbHOU
npodseM B 001acTH NPaKTUYECKOM CUTYalNK;

TEXHOJIOI'HH,

OopraHu3alu,

IJITAHUPOBAHUS U

yIpPaBICHUS

TEXHUYECKON U - HaBBIKAMU PEIICHHUS XUMHYECKUX 3a1a4 1
KOMMEpYECKOU Braneer MIPUMEHEHHUS UX B TPOPECCHOHAIBHON JEATETLHOCTH.
SKCIUTyaTanuen

TPAHCIIOPTHBIX CUCTEM

Jlist hopMupoBaHUs BbIIEYKa3aHHBIX KOMIIETEHIMI B paMKaX JHACHUILIMHBI
«XUMHS» TPUMEHSIOTCS  CIEAYIOIIME METOAbl AaKTUBHOIO/ HMHTEPAKTHUBHOTO
oOydeHHs: JIeKuuu-Oecenpl, JEKIUU C pa300poM KOHKPETHBIX CHUTyallUu,
IpaKTHYECKHE pabOThl C UCTIOIB30BAHUEM METO/1a TPYNIOBOI IUCKYCCUH.

I. CTPYKTYPA U COJEPKAHUE TEOPETHMYECKOH YACTH

KYPCA (6 uac.)
Monayas 1. CTpoenue BemecTna (2 yac.)
Tema 1. OcHOBHBIE MOHATHS M 3aKOHbI XUMuH (1 yac.)

OCHOBHBIE  TOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO  ydeHusl. (OCHOBHBbIE
CTEXMOMETPUYECKHE U Ta30Bble 3aKOHbI. [loHsATHE »HKBUBAJIEHTA. 3aKOH
DKBUBAJICHTOB U €r0 NPaKTUYECKOE UCITOJIb30BaHUE.

Tema 1. CTpoeHnue atoma u nepuoaudeckuii 3axkon /I.1. MenpaeseeBa (1 uac.)

KBanToBo-Mexanuueckagd Moneib aroMma. JIBOWCTBEHHas  MpHUpOJa
anektpoHa. Ilonarue artomHol opOutanu. KBaHTOBbIE uYHClia. DIEKTPOHHbBIE
KOH(UTypaiuu aToMoB.

CoBpemenHas (opmynupoBka nepuoauyeckoro 3akona .M. Mennaeneena.
3aBUCUMOCTh CBOMCTB 3JIEMEHTOB U 00pa3yeMbIX UMU COCIUHEHUH OT MOJOXKCHUS
AJIEMEHTA B IEPUOANYECKOMN CUCTEME.

MoayJb 2. YdeHHe 0 XHMHAYECKOM mnpoiuecce (2 yac.)
Tema 1. Xumnueckasi TepMOIUHAMHUKA, JHepreTuka npouecca (1 gac.)

OcHOBHBIE MOHATHUSI U ONPENEIICHUs] XUMUYECKONH TepMoauHaMuku. [lepBoe
Hayajo TEPMOJUHAMUKM M €ro MNpPUMEHEHHE K XUMHUYECKUM CHCTEMaM.
Ontanenusa. Tepmoxumus. DHepreTuueckue 3(PEGeKTbl XUMUYECKHX PEaAKIIUM.
3akoH I'ecca u ero cineacrtBus. Tepmoxumuueckue ypaBHeHHs. Bropoe Hauano
TepMOoAUHAMHUKU. OHTponus. CBoOojHas sHeprusi ['nOOca u HampalieHUE
XHMHUYECKOTO mporecca. Kpurepun caMonponu3BOJbHOTO MPOTEKAaHUS Mpoliecca B
Pa3JIUYHBIX CUCTEMAX.

Tema 2. OcHOBHbIE BUJbI PABHOBECHI B BOJHBIX PACTBOPAX JIEKTPOJaUTOB (1
5



qyac.)

[IpoTtonuTryeckoe paBHOBECHE B BOJHBIX PACTBOPAX CIAOBIX AJIEKTPOIUTOB.
CreneHp M KOHCTaHTa IHWCCOLMAIMU. 3aBUCUMOCTb CTEIEHU AJIEKTPOJUTHYECKON
JUCCOLUMALIMKN  DJIEKTPOJUTAa OT TMPUPOABI PACTBOPEHHOIO  BEIIECTBA, OT
KOHIIEHTpAIlMM pacTBOpa M TemmepaTypbl. ABTONpoTOoNn3 BoAbl. HMoOHHOE
MpOU3BEACHUE BOJBl. BoaopoaHbli  mokazarenb cpenbl. (COBMEIICHHbBIE
MPOTOJIUTUYECKUE PABHOBECHSI.

I'eteporenHoe paBHOBECME B BOJHBIX pPacTBOpPax MaJOpPaCTBOPHUMBIX
anexktposuToB.  KoHcranta  pactBopumoct.  [loHATHE  pacTBOPUMOCTH.
KosnuecTBEHHOE COOTHOLIEHHWE MEXKIYy pPAaCTBOPUMOCTBIO M KOHCTAHTOU
pPacTBOPUMOCTH. YCJIOBUSA 00pa30BaHUS M pacTBOpeHHs ocagka. COBMEIIECHHBIC
reTEPOTCHHBIE PABHOBECHS.

JIuranno-oOMeHHOE paBHOBECHE B BOJHBIX pacTBOpax, COAEpKaLIUX
KOMILJIEKCHBIE HOHBI. KOHCTaHTBI YCTOMYMBOCTM M KOHCTAHTBI HECTOMKOCTH
KOMIUIEKCHBIX ~HMOHOB. @akTOpbl, BIMAKOIIME HAa IIPOYHOCTH U  COCTaB
KOMIUIEKCHBIX coeiMHeHNH. COBMEIIEHHBIE JTUTaH10-00OMEHHbBIE pABHOBECHSI.

OKHCINTENPHO-BOCCTAHOBUTENBHOE  paBHOBecue.  KoHcraHTa  Kiegoox.
Onpenenenue OKHUCIIUTEIIS, BOCCTaHOBUTE, nporecca OKHUCJICHUS],
BOCCTaHOBJIEHUS. Kpurepun camMoONpOU3BOIBHOIO NIPOTEKaHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIAMN.

CoBMenIeHHbIE PAaBHOBECUS pa3HbIX TUNOB. KOHCTaHTa COBMENIEHHOTO
PaBHOBECHSL.

Moayab 3. DiaeKTpoXuMHYeCKHe CHCTeMBI (2 Jac.)

Tema 1. DuaexkrpoaHbie mnpoueccbl M JIEKTPOABHKYIIHE  CHJIbI.
XuMH4YecKHe HCTOYHUKH JJIEKTpUYecKod HHepruum. [agbBaHuYeckue
3J1eMeHTBI. AKKyMYJaaTopsl. (1 gac.)

DJIEKTPOXUMHYECKHUE TPOLIECChl. DJIEKTPOJHBIE MPOUECCHl. IIEKTPOIHBIN
noTteHnuan. Ypasuenue Hepucra. Knaccuduxkanus snexrponos. ["anpBanndeckue
AJIEMEHTHl. XMMHUYECKHNE UCTOYHUKH TOKA.

Tema 2. Koppo3usi MeTa/JJIOB M €CNIOCOOBI 3AIMTHI METAJIJI0B OT KOPPO3HH.
(1 gac.)

Koppo3us. Buasl koppo3noHHbIX pa3pyuieHuil. OCHOBHBIE XapaKTEPUCTHKU
KOPPO3HOHHBIX  IIPOLIECCOB. XMUMHUYECKass KOPPO3Hs. DIEKTPOXHUMHYECKas
Koppo3ust. CocoObl 3alUTHl METAINIOB OT KOPPO3UHU.

Il. CTPYKTYPA U COJIEP’ KAHUE MPAKTHYECKOM YACTHU KYPCA
JlaGopaTopHsbie padoThl (4 yac.)

JlaGopaTopnasi padora Ne 1. Onpenenenue TermioBoro 3¢g@dexrTa XUuMUYECKOU

peakiuu (2 Jac.)

JlaGopaTopnas padora Ne 2. Koppo3ust metanios (2 gac.)

IpakTuyeckue 3ansitus (6 vac.)
3ansitue 1. DjieMeHTbI XUMHYECKOIl TePMOIMHAMUKH (2 4ac.)



1. Ilpenmer wu3ydeHuss XUMHYECKOHM TepMmoanHaMmuku. Kaccuduxkamms
TEPMOJUHAMHYECKUX CUCTEM. VIHTEHCHBHBIE M SKCTCHCHBHBIE CBOKCTBA
CUCTEMBL.

2. OCHOBHbIE TEPMOJAMHAMUYECKHE  (PYHKIUU  COCTOSHUS  CHCTEMBI:
o0o3HaueHue, GU3NIEeCKuil CMBICI, CIIOCOOBI pacyeTa.

3. IlepBoe Hayano TEPMOJUHAMHKHU: (OPMYIUPOBKHU, MAaTEMaTUYECKHE
BBIPAXEHUS, IPUMEHEHUE K PA3JIMYHBIM CUCTEMAM.

4. 3akona I'ecca u ero cueAcTBUs: (QOPMYIUPOBKH, MaTEeMaTHUECKUE
BBIPAXEHUSI, MPUMEHEHUE.

5. Bropoe wHauano TepMoauMHAMHKHU: (HOPMYJIHUPOBKH, MaTEeMaTUYECKUE
BBIPAXKEHUSI, MPUMEHEHUE.

6. Kputepun camomnpou3BOJRHOTO TPOTEKAHHS TPOLECCOB B PA3IUYHBIX
CUCTEMAX.

3ansitue 2. XuMHYecKasi KHHETHKA U paBHOBecHe (2 yac.)

1. Cpenusis ¥ UCTUHHAS CKOPOCTH XUMHUYECKOW peakiuu. DakTophl,
BIIMAIONIME HA CKOPOCTh TOMOT€HHBIX M TE€TEPOr€HHBIX XHUMHUYECKUX
pEaKIui.

Kartanu3. Buabl KaTanUTUYECKUX PEAKIIUI.

3. Xumuyeckoe paBHoBecHe. TepMOIMHAMUYECKOE U KUHETHYECKOE YCIOBHS

paBHOBecHsl. CocoObI BBIpaXKEHUSI KOHCTAHT XMMHUUECKOT'O PABHOBECHSL.

4. ®akTophl, BAUSIONIME HA CABUT XUMHUUYECKOro paBHoBecus. [lpunuun Jle-
[TaTense.

3ansTue 3. DJIeKTPOXUMHYeCKHe Mpolecchl (2 vac.)

1. DnexkTpoxuMHs Kak HayKa, U3y4arollas B3auMONpPEBPAILCHNUS XUMUYECKON U
DIEKTpUYECKON dHepruu. OCHOBHOE YpPAaBHEHUE B3aUMOCBSI3H DHEPIUU
['n6bca u ODJC. IlpuHUMIIHATBEHOE YCTPOMCTBO AIEKTPOXUMHUUYECKUX
cucteM. XUMHUYECKHE UCTOYHUKH ToKa. TOoKooOpasylome peakiuu, pacyer
S/C.

2. Koppo3uss metayioB. Buabsl  KOPpO3UOHHBIX — pa3pylIeHUW,  BUIBI
KOPPO3HOHHBIX cpefl. THUIIBI KOPPO3HOHHBIX MPOLIECCOB. TepMOINHAMUKA U
KMHETHKA TNPOLECCOB XHMMHYECKOM M AJIEKTPOXUMHUYECKOH KOPPO3HUHU.
CKOpOCTh KOPPO3MOHHOTO paspyiieHuss u (aKTOphl, BIUSIONINE Ha HeEe.
Crioco0bl 3a1UThl METAJIJIOB OT KOPPO3HH.

no

I1l. YHEBHO-METO/IMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCA

Y4ebHO-MeTOAMUECKOe obecrieueHune CaMOCTOSTEIILHON paboTHI
oOydaromuxcs o AWCIUILINHE «XUMUs» TpenctaBicHo B [Ipwinoxennmn 1 u
BKJIFOYAET B ceOs:

IUTaH-Tpa(UK BITIOJHCHHUS CAMOCTOSITEIIbHOW paOOTHI 10 JUCIUTIINHE, B TOM
YHCIIe IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJIHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTePUCTHKA 3aJaHWi JUISI CaMOCTOSTEIIBHOH pa0OThl OOYJaroIIMXCsS W
METOAMYECKUE PEKOMEH/IAINH TI0 X BBITOJHEHHIO;

TpeOOBaHUS K  TPEACTaBICHUIO W O(DOPMIICHHIO  pe3yJIbTaTOB
CaMOCTOATENbHON pabOThI;



KPUTEPUU OLIEHKH BBITIOJIHEHUSI CAMOCTOSITENIbHOM PabOTHI.

IV. KOHTPOJIb JOCTUKEHMS LEJEN KYPCA

Koanl 1 hTanesi

No Kourpoumnpy (¢popmupoBanus OueHouHbIE cpeCcTBa
o/n | €MbIE MOyTH KOMIIeTeHI Ui
AUCHUTLTHHBI . NMPOMEKYTOUYHAsI
TeKyUIUil KOHTPOJIb
arrecTauus
1 CrtpoeHue OIIK-3 | 3HaerT: cobecenopanue (YO-1); 9K3. BOMPOCHI Ne
BELIECTBA tect (ITP-1) 1,2,3,4
yMeeT: Pa3HOYPOBHEBBIC 3a]a4U U TUTIOBBIC 3aJaHUS
3aganus (ITP-11) Nel 2 3,4
BIIAJICET! nabopaTopHas pabota
(TTP-6)
2 VYyenue o OIIK-3 | 3HaerT: cobecenoBanue (YO-1); 9K3. BoIpockl Ne
XUMHYECKOM tect (ITP-1) 6,7,8
nporecce yMeEeT: tect (T1P-1); TUIIOBBIC 3aJaHUS
pPa3HOYpPOBHEBBIE 3a1a4H U No 6
3aganus (ITP-11)
Biajeer. | JsaboparopHas padota (ITP-6)
3 | Xwmmueckue | OIIK-3 | 3Haer: cobecenopanue (YO-1); 9K3. BOIPOCHI Ne
CHCTEMBI tect (ITP-1) 5,9,10,11,12,13
yMeer: tect (I1P-1); THIIOBBIE 3aJaHUs
Pa3sHOYPOBHEBBIE 3a1aUl U Ne 5,7
3amanus (ITP-11)
BIIAJICET! naboparopHas paboTa
(TTP-6)
4 | Dnextpoxumu | OIIK-3 | 3HaeT: cobecenopanue (YO-1); 9K3. BOIPOCHI Ne
YECKHUE tect (ITP-1) 13,14, 15,16,17
CHUCTEMBI yMeEET: tect (TTP-1); TUTIOBBIE 3aJJaHUS
Pa3HOYPOBHEBBIC 33]1a91 U Ne 8,9
3aganus (ITP-11)
BIIAJICET! nabopaTopHas pabota
(TTP-6)
5 DJIEMEHTHI OIIK-3 | 3HaerT: cobecenoBanue (YO-1); 9K3. BOIPOCHI Ne
OpTraHUYeCcKOM tect (I1P-1) 18
XUMHH yMeeT: tect (ITP-1) TUTIOBBIC 3aJJaHUS
Ne 10
BIIAJICET: nabopaTopHas pabota
(TTP-6)

TunoBbie KOHTPOJIBHBIC 3alaHHA, MCTOAUYCCKHUEC MAaTCPUAJIbI, OITPCACIIAIONINC

MPOLETYPHI

OLICHUBAHUA

3HAHMHU,

YyMEHUH W HaBBIKOB M (WJM) OMbITa

ACATCIIBHOCTHU, a TaKXC KPUTCPHUHU M I10KA3aTCIIH, H€O6XOJII/IMBIC JJIA OLCHKH

3HAHMH,

YMEHUH,

HAaBBIKOB

U XapaKTepHU3YIOIIUe

OTallbl

dbopmHpoBaHUs




KOMIETEHIIMM B  MpOLlecC€  OCBOGHHMS ~ 00pa3oBaTENbHOM  MPOrPaMMBL,
npencrasieHsl B [Ipunoxenun 2.

V. CIHHCOK YYEBHOM JIUTEPATYPbI H HHOOPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCLHUIIJINHBI

OcHoBHas JuTEparypa
1. AxmeroB, H.C. O6mas u Heopranuueckas xumus / H.C. AxmeroB. —
CIIo.: JlaHb, 2014.— 744 C.
http://e.lanbook.com/books/element.php?pll id=50684
2. I'enbpman, M.U. Xumus / M.U. T'ensdpman, B.I1. FOctpatos. — CII6.:
Jlans, 2008.— 472 c. http://e.lanbook.com/books/element.php?pll 1d=4030
3. O6mas xumus. Teopus u 3amauu / H.B. Koposun, H.B. Kynemos, O.H.
I'onuwapyk, B.K. KameimmoBa. —  CII6.: Jlaws, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll id=51723

JIOTOJTHUTEIbHAS JIUTEPATypa

1. Endumor B.M. OcHoBbl o0mieli xumun: YueOHoe mocodue / Endumosn
BW., - 2- wpg — M.:HUI HWHOPA-M, 2015. - 256 c.
http://znanium.com/catalog/product/469079

2. Ilamesckasg, H. B. Xumusg. YueObno-meromuueckoe mocooue / H. B.
[Tamesckas, 3. M. Axpumenko, B. E. AxpumeHnko. - 2-e u3j., nepepad. u jof. -
Kpacuomap: KCOU, 2014. - 213 c. http://znanium.com/catalog/product/503508

3. MBanoB B.I'. Heopranndeckas xumusi. Kpatkuit kypc / B.I'. IBanos, O.H.
['eea. - M.. KYPC: HHUI HWHDPPA-M, 2014. - 256 .
http://znanium.com/catalog/product/458932

Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
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Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
U IPOTPaMMHOT0 o0ecrevYeHust
Hns  nmanHoro kypca cozgaH OVYK B uHTErpupoBaHHOW 1aTdopme
anekrporHoro ooyuenus Blackboard IB®Y; unentudukarop kypca FU-507106-
190700.62-H-01: Xumus.

VI. METOJUYECKME YKA3AHMS IO OCBOEHUIO
JUCLHUTIINHBI
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OCHOBHOW BHUJ JCATENHHOCTH CTYJACHTOB — CaMOCTOSATENbHAs paboTa Han
yueOHbIM MaTepuasioM. OHa ciaraercsi U3 CIEAYIOIIMX AJIEMEHTOB: HM3y4YeHUe
MaTepuaia Mo y4yeOHMKaM M y4eOHBIM MOCOOUSIM, BBINOJIHEHHE J1abOpaTOPHOTrO
MPAKTUKyMa; BBIMOJHEHUWE WHIUBUAYAIbHBIX 3aJaHHM; TOCEIICHUE JICKIUH,
KOHCYJIbTAIIMM; claya dK3aMeHa 1o Kypcy.

1. M3yyaTh Kypc XHMHH PEKOMEHAYETCS [0 TeMaM, MpeaBapUTEIbHO
O3HAKOMUBIIIUCH C COJEPIKAHUEM KaXXJI0M M3 HUX MO MporpaMme (pacroyioxKeHue
MaTepuaia Kypca B MporpaMMe HE BCErJa COBIAJAET C PACIIONIOKEHUEM €ro B
y4eOHHKE).

JlekIMOHHBIE 3aHATHUS TPETHA3HAYCHBI I OOCYXKIEHWS HanOoJiee BaKHBIX
TEM, BBI3BIBAIONINX 3aTPYJHCHUS TPU CAMOCTOATEIHRHOM HW3YYEHUU YYEOHOTO
Matepuania. OHM TOMOTAIOT HAaMETUTh IUJIaH CaMOCTOATEIHHOTO HW3Y4YEHUS
JTVCLIUIUIMHBI, OMPESTISIOT TEeMbl, HA KOTOpPbIE HEOOXOAMMO OOpaTUTh 0C000€
BHUMaHue. [IpopaboTky nekuwuii, Oe3ycIOoBHO, HEOOXOJUMO COBMEHIATh C
U3YYCHHUEM TEOPETUYECKOr0 MaTepuayia Mo y4yeOHMKaM M Y4eOHBIM MOCOOHSIM.
UToOH! Jiy4ille 3aIOMHUTh U YCBOUTHh M3y4aeMbld MaTepua, CIEAyeT COCTABIAThH
KpaTKU KOHCIEKT, COJEpKaluil GOopMyIUPOBKA 3aKOHOB U OCHOBHBIX TOHSITHI
XUMHUH, 3HAYCHHUS HOBBIX HE3HAKOMBIX TEPMHUHOB U Ha3BaHWM, (QopMylbl H
ypaBHEHUSI peaKIui, MaTeMaTH4YeCKUE 3aBUCUMOCTH M UX BBIBOABI U T.J. Ecnu
€CTh BO3MOXXHOCTb CHUCTEMATHU3MPOBATh MaTepHall, COCTaBbTE TI'paPUKU, CXEMBbI,
Tabauibl. OHU 3HAYUTEIBLHO OOJIETYAIOT 3allOMUHAHWE W YMEHBIIAIOT O0BEM
KOHCIICEKTHpYeMOTO Marepuana. KpaTkuii KOHCIIEKT Kypca OyaeT IMOJe3eH IMpHu
MMOBTOPEHUH MaTepHasia B MEPUO/ MOJATOTOBKH K IK3aMEHY.

2. Ilepen mpakTHYECKUM 3aHATHEM CIEAyeT H3YYUTh KOHCIEKT JICKIHH W
PEKOMEHJIOBAaHHYIO TIpErojaBaTelieM JIUTepaTypy, oOpamias BHHMaHHE Ha
MPaKTUYECKOE TPUMECHCHHE TEOPHMM W Ha METOAWKY PEIICHUS THITOBBIX
oOydJaronMx 3ajad Mo COOTBETCTBYIOIIUM pazjesiaM H3ydaemMoul TeMbl. Pemienue
3a/lay — JIYYIIMA Ccrmoco0 MPOYHOTO YCBOCHHS M 3aKPEIUICHHUS] TEOPETHYECKOTO
Matepuana. Ha mpakTuueckoM 3aHATUM TIABHOE — YSACHHUTH CBS3b PEHIAEMBIX
3a/lady C TEOPETUYECKUMHM TMOJOKEHUSIMH. [Ipu permeHun npenoKeHHOW 3a1ayvu
HY>KHO CTPEMHUTHCS HE TOJILKO MOJTYYUTh MPABUIIBHBIN OTBET, HO M YCBOUThH OOIINN
METOJI pelleHUus TOoMO0OHBIX 3amad. [ BemeHus 3amuceil Ha MPAKTUYECKHUX
3aHATHSIX OOBIYHO 3aBOJAST OTIACIBHYIO TETPAIbh.

[Ipu BBITIOJIHEHMHM WHAWBUAYATbHBIX 3aJaHWMN, PEIICHWE 3a1ad W OTBETHl Ha
TEOPETHUYECKHE BOIMPOCHI JOJDKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHBI, 3a
UCKITIOUCHHEM TeX CJydaeB, KOTJa II0 caMOMy CYIIECTBY BOIpOca Takas
MOTHUBHUPOBKa HE TpeOyeTcs, HampuMmep, Korja HYKHO COCTaBUTH JJIEKTPOHHYIO
dbopmyIy, HalTMCaTh YpaBHEHUE PEAKIIUN U T.II.

[Ipy BBIMOJIHEHUU MUCBMEHHBIX pabOT HEOOXOAUMO COOJI0IATh CIAEAYIOITNE
npaBua;
- paboTy cleayeT BBINIOJHATh AKKypaTHO, OCTaBIsAs TOJS JUIs 3aMe4YaHUil
PEICH3EHTA;
- YCJIOBHSI 3a7]a4 CBOETO BapUaHTa MEPENUCHIBATH MOTHOCTHIO;
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- IpU pEHIeHUH [IJIs1 BCEX MOJYYEHHBIX YHCIIOBBIX 3HAUYEHUH JOJDKHA OBIThH
MpUBEIEHA UX PA3MEPHOCTH;

- MOJPOOHO U3JIOKUTH XOJ] PEIICHUS C MAaTEMAaTUYECKUMH MPEe0Opa30BaHUSIMU;

- UCTIOJIb3yeMbIE (POPMYJIBI JOJIKHBI COMTPOBOXKIATHCS MOSICHEHUSIMU.

Ecniu pabora He 3aurTeHa, €€ HaJ0 BBINOJHUTH MOBTOPHO C Y4YE€TOM
3aMEeYaHUi TpernojaBaTelss W MPEACTaBUTh BMECTE C Npenblayliedl pabdoTow;
UCIIpaBJICHUS CIIEIyeT BBINOJHATh B KOHIIE padOThl, a HE B PELEH3UPOBAHHOM
TEKCTE.

WuauBuayanbHble 3anaHusi, oQOpMIICHHBIE 0e3 COONIOACHUS YKa3aHHBIX
OpaBWi, a Takke paOOThl, BBINOJIHEHHbIE HE IO CBOEMY BapUaHTy, He
PELEH3UPYIOTCSA U HE 3aCUUTHIBAIOTCS.

3. Lenbto mabopaTopHbIX pabOT MO AUCHUIUIMHE SIBISETCS CO3HATEIBHOE U
IIyOOKO€ YCBOEHHE Ba)KHEWIIUX MOJOKEHHUW MpPOrpaMMbl Kypca 00IIed XUMUH,
npUOOpEeTEeHNE HABBIKOB OOpaIleHHs C XMUMHYECKON MOCYyAOH, peareHTaMu Hu
IPOBEJCHUS OINpPEACICHHBIX XWMHUYECKUX MCCIEAOBAHUNH MpU COOIIOACHUU
TpeOOBaHUI TEXHUKH OE€30MacCHOCTH, BBINOJIHEHMsI Pacu€ToB MO NMPHUBEIECHHBIM B
METOJMYECKOM YKa3aHUM YPAaBHEHMSIM M HAIHMCaHUS YPABHEHMH XUMHUYECKHX
pEaKIui.

[Ipu moAroToBKe K 1JaOOPATOPHBIM 3aHATHUSAM CTYACHT JOJIKEH:

- U3YYUTb TEOPHUIO 10 TEME JJaOOpaTOPHOU pabOThI, UCIOJb3YsI KOHCIIEKT JIEKIIUH U
PEKOMEHYEMYIO JIUTEpaTypy;

- IOJIYYMTh JOIYCK K paboTe B 1abOpaToOpuu, O3HAKOMUBIIUCH C HHCTPYKIUEHN 110
TEXHUKE 0€30MacHOCTH Ha Kadeape;

- O3HAKOMHUTBHCA C KOHTPOJBHBIMH BONpPOCAMH K JTaOOpaTOpHON padboTe U ObITh
TOTOBBIM OTBETHUTH HA HUX BO BPEMS JIOMYCKa K BHITIOJHEHHUIO paOOTHI;

- COCTaBHTH IIJIaH BBITTOJIHEHUS OTIBITOB C yUYETOM MPABUIJI TEXHUKHU O0€30MaCHOCTH;
- 0)OPMHUTH OTYET O BHIMOJHEHHOW pabore (OTYET BBIMOIHSIETCS OTACIBHO IO
KOKI0M naboparopHoit pabore. B oruere, Kak MpaBWIIO, JODKHBI OBITH
CJIEIYIOLUE PA3AEIIbL:

1. Llenb BbIOJIHEHUS paOOTHI

2. KpaTkas TeopeTHueckast yacThb

3. DKcnepruMeHTalbHAs 4acTh

4. HeoOGxoauMble pacu€Thl, ypaBHEHUS PEaKIIUn

5. BeiBo1BI);

- 3aIIUTUTH UTOTH PabOTHI.

4. Ecnu y CTyIeHTa BO3HUKAIOT 3aTPYAHCHUS TPU HU3YYCHHH Kypca CIeayeT
oOpamiarbcs 32 KOHCYJIbTAlMEH K BEAyIIEMY MPErnogaBaTelio.

5. K cpaue »5k3aMmeHa JOMYyCKAarOTCA CTYIEHTBHI, KOTOPbHIE BBINOIHHUIN
WHANBUAYAIbHBIE 3aJaHUS 10 OCHOBHBIM pasfelaM Kypca, BBINOTHWIA H
3alIUTHIIN OTYETHI IO JAOOPATOPHOMY MPAKTUKYMY.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECTIEYEHUE
JACTUTIIAHBI
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1. Cnenmanv3upoBaHHbIE JTA0OPATOPUM TIO XWUMHUHU, OCHAIEHHBIE CHUCTEMOMN
BEHTWJIAIMH, J1a00OpaTOPHON MeOenblo U MpuOOopaMu, HEOOXOAUMBIMU IS
BBITIOJTHEHHSI TAOOPATOPHBIX PaboT.

2. HaGopsl MaTepuajoB W pPEAKTHBOB HEOOXOAWMBIX JJIs BBITIOJHCHHUS
Ja00paTOPHBIX PadOT.

3. JlaGoparopHasi mocyna i MPOBEICHUS OMBITOB: Pa3IUYHBIC MPOOUPKH,
KOJIOBI, TUTICTKY aHAIUTHICCKUE, OIOPETKH | T.].

[Tpunoxenue 1
12



MMHUCTEPCTBO OBPAZOBAHNS 1 HAYKU POCCUMCKOU ®EJIEPAITAN
CDGI[epaJ'ILHOG rocyaapCTBCHHOC aBTOHOMHOC 06pa3013aTem>Hoe YUPCKACHUC
BBICIIIETO MPOECCHOHATIBHOTO 00pa30BaHus
«/laibHeBOCTOYHBIN (heiepaibHbIM YHUBEPCUTE D)

(IBDY)

NHXEHEPHAS IIIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIINUXCA

o IMCIOMIIJIMHE «XHMUD»

Hanpasaenue noarorosku 23.03.03 «kcmiayaranusi TPAHCIHOPTHO-TEXHOJIOTHYECKUX
MALIMH U KOMILJIEKCOB»

ITpoduib «ABTOMOOUIN U aBTOMOOMIIBHOE X03IHCTBOY»

®DopMa NOATOTOBKH 3204HAS

BaaauBocTok

2014
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[Tnan-rpadvk BHIMOTHEHUS CAMOCTOSTEIILHON PaOOTHI 1O TUCIMIUINHE «

Ne | laTa/cpoku Buna camocrositesqibnoit | [Ipumepabie | @opMa KOHTPOJISE
BbITIOJTHEHHSI padoThl HOPMBI
n/ BpeMeHH Ha
n BbINOJIHEHHE
1 1-12 "Henenu [TpopaboTka JIEKITMOHHOTO 72 I1P -7,
o0y4deHHst MaTepuala o KOHCIEKTaM
. YO-1, YO-3
U yueOHOil uTeparype
2 5 Henenst o0y4YeHus. [Toaroroska K 3 I1P-12, YO-3
3anstue 1. MPaKTUYECKOM padoTe
3 5 nepens oOy4yeHUsI. ITogroroBka K 2 I1P-12, YO-3
3ansitue 2.. MPaKTUYECKOM padoTe
4 6-7 nenenu oOyyenus. | [lonrotoBka K 2 I1P-6, YO-3
3anstue 1. (1a0) nmabopaTopHoil paboTte
5 6-7 Henmenu ITogroroBka K 2 I1P-6, YO-3,
oOyuenus. 3ausatue 2. | aboparopHoit pabote
(;120)
6 7-8 nenenu obyuenus. | [logroroska i 2 I1P-12, YO-3, YO-1,
KonTpomnpHast paboTa | BBIMOJHEHHUE KOHTPOJIBHOU I1P-2
1 paboThI
9 12 nenenst o0yuenust | [logroroska K 9 DK3aMeH
IIPOMEKYTOUHOU
aTTeCTallun
Hroro 92 yaca

XapakrepucTHKAa 3aJaHUM VISl CAMOCTOATEIbHOM PadoThl 00y4aK0IIMXCH U
METOAHYECKHE PEKOMEH/IAIUH 110 UX BHINOJIHECHUIO

1. ITpu MOATOTOBKE K JIAOOPATOPHBIM 3aHATHAM CTYJICHT JOJIKCH:

- U3Y4YUTh TEOPHIO 1O TeME JIa0OpaTOPHOU pabOThI, UCTIOJB3YsI KOHCIIEKT JICKITUN 1
PEKOMEHIyEMYIO JINTEPATypy;
- TIOJIYYHTh JOMYCK K paboTe B J1ab0paTOprn, 03HAKOMHUBIIUCH C HHCTPYKITUEH 1O
TEXHHUKE OC30ITaCHOCTH Ha Kadeape;
- O3HAKOMHUTBHCS C KOHTPOJBHBIMH BOMpPOCAMH K JTabopaToOpHON paboTe u OBbITh
TOTOBBIM OTBETHTH Ha HUX BO BPEMS JIOMYCKa K BBIMOJTHEHUIO PabOTHI;

- COCTaBUTbH IIJIaH BBITIOJHEHHUS OMBITOB C YUETOM MIPaBUJI TEXHUKH O0€30MMacCHOCTH;
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- oOopMHUTH OTYET O BHIMOJHEHHON pabore (OTUeT BBIMOIHSAETCS OTACIBHO IO
KaKJI0M JnaboparopHoit pabore. B oruere, Kak MOpaBWIIO, JOKHBI OBITh
CIIEAYIOIINE PA3IEIBL:

1. Henp BbINOMHEHUS PaOOTHI

2. Kpatkas TeopeTnyeckas 4yacTh

3. DKcepuMeEHTalIbHAS YaCTh

4. Heob6xoauMble pacy€Thl, ypaBHCHUS PEaKIIUit

5. BriBoibl);

- 3alIUTUTh UTOTU PAOOTHI.

2. Tlepen mnpakTUYECKUM 3aHSATHUEM CIEAYET M3YYUTh KOHCHEKT JIEKIUU U
PEKOMEHIOBAaHHYIO TperojiaBaTeyeM JIUTeparypy, oOpaiias BHHMMaHHE Ha
MPAaKTUYECKOE TPUMEHEHUE TEOpUM ¢ Ha METOAUKY pEIICHUS THUIOBBIX
0oOy4Jaronux 3a/1a4 N0 COOTBETCTBYIOLIUM Pa3eIaM H3y4aeMOi TEMBI.

[Ipy BBINOJIHEHUM WHAWBUIYAIbHBIX 33JlaHHM, PEIICHUE 3aJa4 U OTBETHI Ha
TEOPETUYECKHE BOIPOCHl JTOJKHBI OBITH KOPOTKO, HO YETKO OOOCHOBAaHBI, 3a
UCKJIIIOYEHHEM TEX CJIy4daeB, KOrja [0 CaMOMy CYIIECTBY BOIpOCa Takas
MOTHUBUPOBKa HE TpeOyeTcs,, HampuMep, KOrja HYKHO COCTaBUTH DJIEKTPOHHYIO
dbopmyiy, HaNMCaTh YpaBHEHUE PEAKIIUU U T.1I.

TpeOoBaHus K IpeACTABJICHUIO M 0()OPMJICHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

[Ipu BBITOJIHEHHH TUCBMEHHBIX PabOT HEOOXOAUMO COOJIIOIAaTh CIIETYIOUINE
npaBuia:

- paboTy cheayeT BBINOJHATh AaKKypaTHO, OCTaBliAs MOJS I 3aMeuYaHuid
PELIEH3EHTA;

- YCIJIOBHS 33la4 CBOETO BapUaHTa MEPENUCHIBATh MOJHOCTBIO;

- TMpU PEIICHUM [JI1 BCEX TMOJYYEHHBIX YHCIIOBBIX 3HAYCHHUM JOJDKHA OBITh
MIPUBEJICHA UX PA3MEPHOCT;

- MOJPOOHO U3JIOKUTH XOJ] PEIIEHUS C MaTEMaTUYECKUMH MPE0Opa30BaHUSIMU;

- UCTIOJIb3yeMbI€ (POPMYIIBI JOJKHBI COMTPOBOKIATHCS TTOSICHEHUSIMU.

Ecnu pabora He 3aurTeHa, €€ HaJI0 BBIMOJHUTH MOBTOPHO C Y4YE€TOM
3aMEUaHUil TpernojaBaTelsl W MPEACTaBUTh BMECTE C NpPEnbIAyliedl paboTow;
UCIIPaBJICHUS CIIEyeT BBITIOJHITH B KOHIIE pabOThI, a HE B PEIEH3MPOBAHHOM
TEKCTE.

NunuBuayanbHbeie 3amaHus, odopmieHHbIE 0€3 CoOMIoACHUS YyKa3aHHBIX
npaBui, a Takke paldOThl, BBHINOJHEHHbIE HE IO CBOEMY BapUaHTy, He
PELEH3UPYIOTCS U HE 3aCUUTHIBAIOTCS.

Kpurepusivu ouneHku pe3yjabTaTOB CaAMOCTOSATEJIbHOM PaldOThbI CTyJEHTa
SIBJISIFOTCSI:

— YPOBEHb OCBOEHUS CTYI€HTOM y4eOHOI0 MaTepuana;

— YMEHHS CTy/I€HTa UCIIOJIb30BaTh TEOPETUUECKNE 3HAHUS MPU BBINOJIHEHUH
MPAKTUYECKUX 3a]1a4;

— 000CHOBAaHHOCTH M YE€TKOCTh U3JIOKEHUSI OTBETA;

— odopmIIeHHE MaTepraia B COOTBETCTBUHU C TPEOOBaHUSIMH.
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[Ipunoxenue 2

MMHUCTEPCTBO OBPAZOBAHNS 1 HAYKIU POCCUCKOU ®EJIEPAITAN
®denepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO MPO(PECCHOHATHFHOTO 00pa30BaHNs
«/la;IbHEeBOCTOYHBIN (peiepaILHbIN YHUBEPCUTED)

(IBDY)

NH)XEHEPHAS HIIKOJIA

®OH/I OHEHOYHbLIX CPEACTB

o quciyminae «XUMMUS»

HamnpagJienune noarorosku 23.03.01 «TexHo/10rusi TpaHCIOPTHBIX MPOLIECCOB)
[podwe «Oprann3arys NepeBo30K U yIpaBieHHe Ha aBTOMOOMIBHOM TPAHCIIOPTE

Dopma noAroTOBKU 0YHAS

r. Biaausocrok
2014
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IHacnopr ¢oHAA2 OLEHOYHBIX CPEICTB M0 AMCHUILIMHE

Kon u dhopmyaupoBka
(bopmy:up Irtanbl GOpMHPOBAHUSA KOMIIETEHIIMU
KOMIETEHIHH

OIIK-3 crioco6HOCTH
IPUMCHATH CHCTEMY - OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKaHUs
bynnamenTanbHbIX XMUMUYECKUX PEakiuii, OCOOEHHOCTH U CBONCTBA
3HAHUU _

OCHOBHBIX XHMHYECKHUX CHCTEM;
(MaTeMaTu4ecKux, 3Haer 5

- H .
€CTECTREHHOHAYUHBIX, CIOCOOBI pelIeHUs PACUETHBIX XMMHUUECKUX 3a7a4;
MHKCHEPHBIX 1 - OCHOBHBIE 3aKOHBI XMMHH B MPO(ECCUOHAIBHOMN
SKOHOMMYECKHUX ) JUIS JIESITEIbHOCTH;
UJeHTU(DHUKAINH,
(bopmMynupoBaHUs U
pElIeHUs TEXHUYECKUX
A TEXHOJIOTUIECKUX - [OPUMEHSITHL  OCHOBHBIE  3aKOHBI XHWMHU B
npobiem B obnacTn po(eCCHOHANBHOM NEATENBHOCTH;
TEXHOJIOTHH, .

Ymeer - OCYILIECTBJIATH BEIOOP ONTUMAIIBHON MOJENN

OpraHu3aluy, .

XMMHUYECKOTO TpoIlecca ¢ y4eTOM peallbHOM
TUTAHUPOBAHUS H pot yd p
yIIpaBIIeHUs MPAKTUYECKON CUTYaIUH;
TEXHUYECKOHU U
KOMMEPYECKOU
SKCILTyaTanueii Brancer - HaBBIKaMU PEIICHUS XUMUYECKUX 3a/1a4 U
TPaHCIOPTHBIX CUCTEM MPUMEHEHHUS UX B MPOPECCUOHAIBHOMN 1eATEeIbHOCTH.

Koapl u 3Tansl
Kontpoanpy Q)opMupOBamiﬂ OueHo4yHbIe CpecTBA
Ne KOMIIeTeHIHii
eMble MOYJIH
n/n MPOMEKYTOY
JAUCHMITAHBI .
TeKYIIHIl KOHTPOJIb Has
arrecranus
1 CtpoeHnue OIIK-3 | 3naet: cobecenoBanue (YO-1); 9K3. BOIIPOCHI
BEIECTBA tect (TTP-1) Nel, 2, 3,4
yMeerT: pPa3HOYPOBHEBBIC 331aU U TUTIOBBIC
3aganus (ITP-11) 3aJaHHs
Nel 2 3,4
BJIAJIeeT: naboparopuas padora (ITP-6)
2 VYyenue o OIIK-3 | 3naet: cobecenoBanue (YO-1); 9K3. BOIIPOCHI
XUMHAYECKOM tect (ITP-1) Ne6,7,8
mporecce yMeeT: tect (ITIP-1); TUIIOBBIE
Pa3HOYPOBHEBBIC 3a71a91 U 3aJaHus
3ananus (ITP-11) No 6
BJIajIeeT: nabopatopras padota (ITP-6)
3 | Xwummueckme | OIIK-3 | 3Haer: cobecenopanue (YO-1); 9K3. BOIIPOCHI
CUCTEMBI tect (ITP-1) Ne 5,
9,10,11,12,13
yMeeT: tect (I1P-1); TUTIOBEIE
pa3HOYpPOBHEBBIC 3a]1a4U U 3aJaHMsI




saganus (ITP-11) Ne 5,7
BJIaJIeeT! naboparopnas padora (I1P-6)
4 | Dnexkrpoxumu | OIIK-3 | 3HaerT: cobecenosanue (YO-1); 9K3. BOIPOCHI
YECKHE tect (ITP-1) Ne 13,14,
CHUCTEMBI 15,16,17
yMeerT: tect (ITP-1); TUTIOBBIC
pa3HOYpPOBHEBBIC 3a/1a4H U 3aJaHHsI
3ananus (I1TP-11) Ne 8,9
BJIajIeeT: naboparopHas padora (ITP-6)

HIkana oueHuBaHus YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIMI

Koa u
OpPMYJIMPOBK Ortanbl GopMHPOBAHUSA
(bopmy:p (bopmup KpuTepuu noKa3areJin
a KOMIIeTEeHI[UH
KOMIETEHI[UH
3HaHHE OCHOBHBIX
3aKOHOB U
OIIK-3 .
3aKOHOMEPHOCTEMH
CIIOCOOHOCTh - OCHOBHbIE
MPOTEKAHUS
PUMEHSTh 3aKOHOMEPHOCTH CIIOCOOHOCTh
XUMHYECKHUX
cucTeMy POTEKAHUS . BOCIIPOU3BOIUTH
peakuuii B
byHIaMeHTATbH XUMUYECKUX OCHOBHBIC
. . npodeccuoHaNbHO
BIX 3HAHUH peaxIui, . TEOpPETHYECKHE
il 1eATeNbHOCTH;
(MaTeMaTH4eCKu 0COOEHHOCTH U AN MIOJIOYKCHHSI
X, CBOICTBA . MPUMEHHUTEITHHO K
0ocoOeHHOCTEH U
€CTECTBEHHOHAY OCHOBHBIX . OCHOBHBIM
YHBIX, XUMHYECKHIX XUMHYECKHM
(TIoporoBsI . OCHOBHBIX
WHXCHEPHBIX U | CHCTEM, CHUCTEMaM B
YKOHOMUHUECKHX | o CrocoObl XHMITACCKHX npodeccuoHanbHOM
YpoBeHb) CHUCTEM B p
) UIst peLeHus JesITeNbHOCTH;
npodeccuoHaIbHO
uACHTH(DUKAITIH pacyeTHBIX . CTIOCOOHOCTh
i 1eSATeNbHOCTH;
: XUMHYECKHUX OOBSICHATH peLIeHne
dopmynupoBaH 3ajad; SHAMHE OCHOBHBIX | @ oBEIX
b
PMYJTHP croco6oB
Ul ¥ pelIeHHs - OCHOBHbIE - XUMHUYECKUX 3a/1ay B
TEXHHUYECKUX H 3aKOHBI XUMUH B pacqume npodeCCHOHATBLHON
TEXHOJIOTHYECKH npodeccuoHaIbH P JesTeTbHOCTH.
o . | XuMHUYeCKUX 3a/1a4
X po0Jsem B Ol JIEATENBHOCTH; |
obnactu
npodeccuoHaIbHO
TEXHOJIOTHH, . )
il 1esTeNbHOCTH,
OpTraHHU3aINH,
- IPUMEHSITh yMeHue CIIOCOOHOCTh
TUTAHUPOBAHHS
OCHOBHBIC BBEIOHMPATH, MPABWIBHO YUTATh
U YIIpaBJICHUS .
. 3aKOHBI XUMUU B | CPaBHUBATh U XUMHYECKHUH TEKCT;
TEXHHYECKOH U
. | Ymeer MpOoECCHOHANIBH | aHATM3UPOBATH CIIOCOOHOCTH
KOMMEpUYECKOi . .
. | (mpoaBH | OH IEATENBHOCTH; | MOJYYCHHYIO MIPaBUIILHO
OKCIULyATaltett | BIi1) OCYIIIeC ec epIpETUPOBA
- TBIISATh | XHMHYECK WHTEPIPETHPOBATH
TPAHCTIOPTHBIX yr ym yro PHpETHP
CHCTEM BBIOOp nH(pOpMAIIHIO B UH(pOPMAIIHIO O
ONITUMAITEHOU pOo(ECCHOHATTFHO | XMMHYECKHIX
MOJIeNU il 1eATeIbHOCTH. BEIIeCTBAX U
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XUMHUYECKOTO mporeccax B
nporecca ¢ npodeccuoHaTBLHON
Y4ETOM peallbHOM NeSITeIbHOCTH.
MPAaKTUYECKOU
CUTYalluu;
BJIQJICHUE
OCHOBHBIMU
METOJIaMHU
pEeIlIeHUs TUIIOBBIX | CIIOCOOHOCTD
3aja4 B CaMOCTOSITEITLHO
- HaBBIKaMU po)eCCHOHAIBHO | BBIOWpATh CIIOCO0 U
pereHus i meaTenbHOCTH; OCYIIIECTBIISTh
XUMHYECKHUX HaBbIKaMU pelieHue
Bnaneer
(estcomi) | S2AE M oOparmeHus ¢ MOCTABIICHHBIX
MPUMEHEHUS UX B | XUMHUYECKUMU TEOPETUYECKHUX U
npodecCHoHANIbH | peareHTaMu 1 IKCIIEPUMEHTATBHBIX
O IeATENBHOCTH. | IPOBEICHUS XMMHYECKHX 3a71a4 B
OTIpEe/ICIICHHBIX npodeccCHoHATLHOM
XUMHYECKHUX JEeSITeIbHOCTH.
HCCJICIOBAHUH B
npodeccuoHaNbHO
1 IEATEIIbHOCTH.

MeToanyeckue peKoMeHAaluM, ONpee/sIonue npoueaypsl Ol eHUBAHUA
pe3yJIbTAaTOB OCBOCHHUSA JUCHMIIUHbI

. IIpomexyTouHass  arrecrauMs  CTyAeHTOB. I[IpomexyroyHas
arTecTalys CTYACHTOB [0 JWCUUIUIMHE MPOBOJUTCS B COOTBETCTBHHM C
JIOKaIbHBIMM HOpMaTUBHBIMU akTamMu [IBDY u siBrsercs o0s3arenbHOM.

K arrecranum no IUCHMIUIMHE IOIMYCKAIOTCS CTYIEHTHI, BBIIIOJHUBLINE BCE
7a00paTOpHBIE U MPAKTHYECKUE padOThI U 3aLIUTUBILINE OTUETHI 110 HUM.

IIpuMmepHbIi nepedyeHsb oueHOYHBIX cpeacts (0OC)

1. Dx3ameH — Bompockl k 2K3aMeHy.

IlepeyeHb THIOBBIX IK3AMEHALMOHHBIX BOIIPOCOB

1. OcHOBHbIE TOHATHS M 3aKOHBl XMMHHM. 3aKOH COXPAaHEHHMS MAcChl M
DHEPIUM, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA, Ia30BbIC 3aKOHBI, 3aKOH
HKBUBAJIEHTOB. OJKBUBAJEHT, (DaKTOp SKBUBAJICHTHOCTH, MOJSIpHAs Macca
HKBHUBAJICHTa BEILECTBA, MOJIIPHBIA 00bEM IKBHBaJIeHTa BeulecTBa. HaxoxkneHue
MOJIIPHOM MacChl 9KBUBAJIEHTA IPOCTBIX U CIIOKHBIX BEIIECTB, YYACTBYIOIIUX B
KHMCJIOTHO-OCHOBHBIX Y OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSAX.

2. Crpoenue aroMa. KBaHTOBO-MexaHHueckass Mojeilb aroMa. KBaHTOBbIE
yucna. [lonstue opOurtamu. [lpuHiun HaumeHslned sHepruu, npuHuun llaymu,
npaBwio 'yana, nmpasmwio KiieukoBckoro. CTpoeHne MHOTO3JIEKTPOHHBIX aTOMOB.
OcHOBHOE U BO30YXJEHHOE COCTOSIHHUS aToMa. BaleHTHOCTh W CTENEHb
OKHUCJICHUS.

3.Ilepuonnueckas cUCTEMAa M TEPUOJUYECKUN 3aKOH B CBETE YYEHHS O
CTPOEHHUM aToMa. 3aBUCHUMOCTb CBOWMCTB 3JIEMEHTOB W HUX COCIWHEHUU OT
IIOJIO’KEHHMS JJIEMEHTA B IIEPUOJUYECKOU CUCTEME.
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4. Xumnueckass cBsizb. OCHOBHBIE BHJBI M XapaKTEPUCTHKU XUMHYECKOU
CBS3U. DHEPrus, JJIMHA, HAIPaBICHHOCTh, HACBINIEHHOCTh. KOoBaneHTHAs CBSI3b U
€€ XapaKTepUCTUKH. MeToJ BaJleHTHBIX cBsizel. [[Ba MexaHm3ma oOpa3zoBaHUS
KOBAJICHTHOM CBSI3M: OOMEHHBI M JIOHOpHO-akuenTopHbld. MoHHas cBsi3b, ee
OTIIMYUTENbHbIE 0COOEHHOCTH. BostopoHas cBsa3b. MeTanyeckas CBs3b.

5.  Kowmmnekcuble coeaunenus. KomiuiekcooOpasoBaTenu, JTUTaH/bI,
KOOPJIMHALIMOHHOE YHCJIO, BHYTPEHHSI M BHEIIHSS cdepa, TUMBl XUMHUYECKON
CBA3M B KOMIUIEKCHBIX CO€IMHEHMX. [lepBUuHas um BTOpUYHAS AMCCOLIMALIMS
KOMIUIEKCHBIX ~ coeauHeHu. KOHCTaHTa HECTOMKOCTM UM YCTOMYMBOCTH
KOMIUIEKCHOTO MOHA. Peakiinn KoMIuiekcooopa3oBaHusl.

6. 3aKOHOMEpPHOCTU TMPOTEKAHUS XUMHUYECKUX MponeccoB. (OCHOBHbBIC
TEPMOJUHAMHYECKUE (PYHKIIMH COCTOSIHUSA: O0O3HaueHue, (PU3MUEeCKHil CMBICT,
cnocoObl  pacuera. I[lepBblil 3akOH TepMOAUWHAMUKHU. TeroBble 3(OQPEKTHI
U300apHBIX M M30XOpHBIX IHpoueccoB. 3akoH ['ecca u ero crueacTBus.
TepmoxuMuyeckne ypaBHEHHs. BTOpoll 3aKOH TEPMOJAMHAMHUKU. OHTPOIUSL.
Oueprus ['m66ca. O0beTMHEHHBIN 3aKOH TepMoinHaMuKu. CBsi3b aHepruu ['160ca
C KOHCTaHTOM paBHOBECHs. Y CIIOBHSI CAMOIIPOU3BOJIBHOIO IIPOTEKAHUS IIPOLIECCOB
B Pa3JIUYHBIX CUCTEMAX.

7. Xumuueckass kuHeTuka. IIpoctele M ciiokHbIe peakuuu. KuHeTtHka
TOMOT'€HHBIX M TE€TEPOTCeHHBIX IpoueccoB. MDakTOpbl, BIUAIOIMIME HAa CKOPOCTH
peakiuu. 3akoH JeHCTByrOIuMX Macc, mpaBwio Bant-I'odda, ypaBHeHue
Appennyca. DHeprus aktuBanuu. Karamms.

8. Xwumumueckoe paBHOBecue. HeoOpaTumple U 00paTHuMble pEaKUUU.
Kunernueckoe ¥ TEepMOJMHAMHUYECKOE YCIOBUS paBHOBecus. KoHcTaHTa
paBHOBECHA: KUHETMYECKas M TepMOAUMHAMUYECKas JJisi TOMOIEHHBIX U
reTepOreHHbIX npoueccoB. Bzanmocsass mexay Kec u Kp, Kec u Ka.

9. O6mue noHsATHS O pacTBOpax. TepMoaMHAMUKaA MPOLIECCOB PACTBOPEHUS.
PactBopruMocTs. CriocoObl BhIpakeHUsI KOHILIEHTPAlM PacTBOPOB: MaccoBas
J0JIA, MOJISIpHAash KOHIIEHTpPALMs, MOJIIpHAs KOHIEHTPAalMs HKBHBAJIECHTOB,
MOJBUIBHOCTh.  KoJsuMratvBHbBIE  CBOWCTBA  PACTBOPOB  HEANEKTPOJIUTOB U
IIEKTPOIUTOB. VX MPaKTUYECKOE UCTIOJIb30BAHUE.

10. OcHOBBI TEOPHUH PICKTPONTUTHICCKON aucconnanui. CHIIbHBIE U Ci1abble
nekTpoauTel. KoHCTaHTa naucconmanud W CTENEHb JHUCCOLMALUU. 3aKOH
OctBanpaa. MoHHOE TPOU3BEICHUE BOJIbI, BOJIOPOAHBIN MTOKA3aTENb.

11. Tupponus coneil. MoJieKysipHblE U MOHHO-MOJIEKYJISIPHBIE YpaBHEHUS
ruaposinza. KoHcranta u crenenb ruzposnsa. GakTopsl, BIMSIOUME HA CTEHNEHb
TUAPOJIN3A.

12. Komnouansie pactBopbl. CrocoObl mnosiydenus. CTpoeHHE MULEIUIbI.
Y CTOMYMBOCTD U KOATYJIALIUS.

13. OxucnuTeaIbHO-BOCCTAHOBUTENIBHBIE IPOLECCHI: KJIacCU(UKALINS, METOIbI
COCTABJICHHMSI, KDUTEPUU HANIPaBICHHOCTU. [IOHATUS OKHUCIUTENS], BOCCTAHOBUTEIIA,
Ipolecca OKUCIEHUs, TPOLECCa BOCCTAHOBJICHUS.

14. Tlomarue 00 DJJICKTpPOAHOM IIOTeHIMane. YpaBHeHwe HepHcra.
CrangapTHBIN BOJOPOAHBIN AekTpo. Kinaccudukanms 31eKTpoaoB.
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15. XuMuueckwe WCTOYHHMKH TOKA: KIacCU(PHKaIMi, TOKOOOpa3yrolIre
peakuuu, pacuer IJC, u3MeHeHuss cBOOONHON sHepruu ['mbOOCa, KOHCTaHTHI
paBHOBECHSI.

16. DnexTponu3 pacriaBoB U pacTBOpoB. [locnenoBareabHOCTh KATOAHBIX U
aHOJIHBIX TPOLIECCOB. OJEKTPOJU3 C PACTBOPUMBIMH U HEPACTBOPUMBIMHU
anekTpogamu. 3akoHsl Papanes. Beixon o Toky. [Ipumenenue anekTpoamnsa.

17. Koppo3us MeTayioB: XMMHUYEcCKass W 3jeKTpoxumuyeckas. DakTopsl,
BJIMSIONINE HA CKOPOCTh 3JIEKTPOXMMHYECKOH Koppo3uu. CrocoObl 3aluThl
METaJUIOB OT KOPPO3HUHU.

18. OcnoBubie moHsATus xumun BMC: mMoHOMep, monmmep, CTPYKTypHOE
3B€HO, CTENEHb NOJMMepu3anuu. MeToapl mnosiydeHus mnonuMmepoB. CBoMCTBa
MOJINMEPOB.

YMersh (TUIIOBBIC 3aJaHUS):

1. KiaccuduimpoBath XuMUYECKUE COCAUHEHHUS.

2. OmnpenensTh COCTaB aroMa, €ro CTPOEHUE, BIMSHHUE DJIEKTPOHHOU CTPYKTYpPHI
aTOMOB  Ha  KHUCJIOTHO-OCHOBHBIE,  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE U
KOMIUIEKCO00pa3yIoLIie CBOUCTBA.

3. OnuceIBaTh CTPOCHUE U CBOMCTBA MOJIEKYJI IO THITY XUMUYECKHUX CBS3EH.

4. OnpenensiTe BUIbI MEKMOJICKYJISIPHOTO B3aUMOICUCTBHSI.

5. OnwuceiBaTh pa3jiu4HbIC THUIBI XUMHUYECKUX CHCTEM, WX BaKHEHIIHe
XapaKTEpUCTUKH U CBOMCTBA.

6. Vcnonb3oBaTh TEPMOAWHAMHYCCKHUN W KWHETUYECKHH METOMBI IS OIECHKH
BO3MOYKHOCTH TIPOTECKAHUS, HAMPABICHUS W YCIOBHA NMPOTECKAHUS XUMUYCCKUX U
(U3UKO-XMMHUYECKHUX MTPOLIECCOB.

7. OnpenensaTh Ka4eCTBEHHBIE W KOJIMYCCTBEHHBIC XapaKTEPUCTUKH PACTBOPOB H
MPOLIECCOB (rugpararum, JTUCCOLIMALINH, TUIPOJIN3A, OCAXKJICHUA,
KOMITLJIEKCOOOpa30BaHMsl, KOJIJIOUI000pa30BaHuUs ).

8. OOBsACHATH paboTy XUMHUYECKUX HCTOUYHUKOB TOKa, paccuuthiBaTh IJ(C;
00OCHOBBIBaTh BBIOOpP TPOIIECCOB, MAYIIMX HA 3JEKTPOJAX TPU DIIEKTPOIU3E C
Y4€TOM OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MTOTCHIHAIOB.

9. HaBaTh XapakTEpUCTHUKY IIPOILIECCOB KOPPO3UH PA3IUYHBIX METALTUYECKUX
CUCTEM B YCIOBUAX PA3IUYHON JETOJIIPU3AIIHH.

10. OOBsACHATH OCOOCHHOCTH CBOMCTB BEIIECTBA, HAXOJSIIETOCS B MOJTMMEPHOM
COCTOSIHUHU.

[To nanHOM MUCHUIUIMHE MPETYCMOTPEH PK3aMEH B TUCbMEeHHOM dopme. Kak
MPaBUJIO, AK3aMEHAIIMOHHBIM OWJIET COCTOUT M3 TPEX BOIMPOCOB MO OCHOBHBIM
paszenam Kypca: OJUMH BOIPOC — TEOPETUUYECKUM, JBa APYrHMX —IMPaKTUYECKUE
3amaun. B TeueHne NBYX aKaJeMHUYCCKHUX YaCOB CTYJCHTHI TPYIIBI BBITOIHSIOT
MHUCbMEHHYIO PaboTy, OTBeYass Ha SK3aMEHAIIMOHHBIE BOIMPOCHI U HCIOJIB3YS
CIIPABOYHYIO JIUTEpAaTypy. 3areM Bce paboOThl CHAIOTCS Ha TMPOBEPKY
MIPEro/IaBaTelo, OIEHUB X, OH COO0IIaeT pe3yabTaThl 9K3aMeHa cTyaeHTaMm. [Ipu
HEO0OXOMMOCTH JAI0TC KOMMEHTAPUU BHITIOJIHEHHBIM paboTaMm.

O0pa3upbl 3K3aMeHAIIMOHHBIX OUJIETOB
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MUHUCTEPCTBO OBPA30OBAHUSI U HAYKU POCCUMCKOMN
®EJIEPALIMU

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE
BBICIIIETO TTPO(ECCHOHATTLHOTO 00pa30BaHus
«/{aJabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
[Ikomna WH)KCHEpHAs
OIl 23.03.03 «DxkcrmmyaTaiiyds TpaHCTIOPTHO-TEXHOJIOTMYSCKUX MAIIIUH U
KOMILJIEKCOBY
JlncuunnnHa XUMUsI
dopma oOydeHUsT  3a04Has
CemecTp ___OCEHHHUU 2014 - 2015 yueGHoro rona
Peanuzytomas kadenpa oOuied, HEOPraHMYECKOW U 3JIEMEHTOOPTaHUYECKOU
XUMHAH

JK3aMeHAUMOHHbIN Onmer Ne 1
1. Xumnueckoe paBHOBecrue. DaKTOPHI, BIUSIONIME HA CABUT XUMHUYECKOTO
paBHOBecus. TepmonHaMuueckoe obocHoBanue npuHiuna Jle-1llarenne.

2. Boanbiii pactBop ¢ocdopHOi KUCIOTHI ¢ MaccoBoil moneit 30 % wmmeer
mwiotHocts 1,18 r/em®. Paccumrtaiite: a) MOJSIPHYIO KOHLECHTPALHIO; ©)
MOJISUTBHYIO KOHIIGHTPAIMIO; B) MOJIAPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA
dbochopHOIT KUCITOTHI.

3. Ompenenute, B Kakoil cpeie allOMUHUN HanOoyiee KOPPO3UOHHO OIIACEH.
OtBer  00OCHYHTE  COOTBETCTBYIOIIMMH  pacueTtamu.  Pazbepure
KOPPO3WOHHBIE TMPOIECCHI, YIS TTPH KOHTAKTE PE3UCTOPOB M3 HUKEIS U

antoMuHus ripu pH = 8.

3aB. kadeapoii
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KpuTtepun BbIcTaB/IeHUsI OLEHKH CTY/IEHTY Ha IK3aMeHe
M0 IMCUUILIHHE «XUMUSD»

Baunbl
peiTUHIOBOI
OLICHKH

OneHka ’K3aMeHa

TpeboBanusi kK chopMUPOBAHHBIM
KOMIIeTEeHI[USAM

100 - 86

OTJINYHO

OneHka «OTJINYHO» BBICTABIISETCS CTYAEHTY, €CIH
OH MIyOOKO M MPOYHO YCBOWJI MPOTPaMMHBIN
MaTepual, ocle0BaTEIbHO, YETKO U JIOTHYECKU
CTPOMHO €ro M3jaraeT, yMeeT TECHO YBSI3bIBaTh
TEOPHIO C MPAKTHKOH, CBOOOIHO CIIPABIISETCS C
3aJjayaMy, BONpPOCAaMU U JPYTUMHU  BUIAMHU
IIPUMEHEHHUS 3HaAHUM, IPUYEM HE 3aTPYIHSETCS C
OTBETOM  NpH  BHUJOM3MEHEHUH  3a/IaHUH,
UCIOJB3YET B OTBETE MaTepuaj CIPaBOYHOMN
JTUTEPaTyphl, MPABIUILHO OOOCHOBBIBAET IIPUHATOE
pelleHue, BiIaJeeT pa3HOCTOPOHHHUMHU HaBbIKaMU
Y TIpUE€MaMU BBIMIOJTHEHUS TPAKTUYECKHX 3a71au.

85 -76

XOpOIIIO

OneHka «XxOpouio» BBICTABIISIETCA CTYIEHTY, €CIU
OH TBEPAO 3HACT Marepuay, T'PaMOTHO M IO
CyLIECTBY  M3JlaraeT  €ro, He  JOIyCKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC,
[IPaBUIILHO [IPUMEHSET TEOPETUUECKHUE
IIOJIOKEHUs  IIPU  PELIEHUH  IPAKTUYECKHUX
BONPOCOB M 3aJad, BIJAZeeT HEOOXOIUMBIMU
HAaBBIKAMH M IPUEMAMH UX BBITOJTHEHUS

75-61

YJI0BJIETBOPUTEIILHO

OHCHKa «YAOBJICTBOPUTECIIBHO»  BBICTABJIACTCA
CTYACHTY, C€CJIIM OH HMECT 3HAHUSA TOJIBKO
OCHOBHOIo wMarc€puajla, HO HC YCBOMI €TO
I[eTaneﬁ, AO0IMYCKA€T HETOYHOCTH, HEAOCTATOYHO

IIPaBUJIbHBIE (bopMyJIHPOBKH, HapylIEHUs
JIOTUYECKON TIOCIIEAOBATEIIBHOCTH B HM3JI0KEHUU
IIPOrpaMMHOTI0 Marepuania, UCIIBITBIBACT

3aTPYAHCHUA TIIPU BBIIIOJIHCHUH IMPAKTUYCCKUX
pa0or.

Memnee 60

HCEYAOBJICTBOPUTCIBHO

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABIISIETCS
CTYAEHTY, KOTOpPbIH HE 3HAeT 3HAYUTEIIBHOU
4acTW MPOrpaMMHOIO MaTepuana, JOIMYyCKaeT
CyLIECTBEHHbIE  OLIMOKM,  HEYBEpPEHHO, C
OOJBIINMH 3aTpyIHEHUSIMU BBITIOJIHAET
MpaKTUYECKHe paboThl.

Il. Texymas arrecranmusi cTyaeHTOB. Tekymas aTTectalus CTyJE€HTOB IO
«XumMus»  MNPOBOJUTCS B  COOTBETCTBUM C  JIOKAJIBHBIMU
HOpMaTUBHBIME akTamu JIBDY u siBnsieTcs 00s13aTeIbHOM.

Texymass arrectauus Mo AUCUMILIUHE «XHUMHSD» MPOBOAUTCS B (dopme
KOHTPOJIbHBIX MEpPONpPUSITHI (BBIMIOJHEHHWE U OTYET MO JlabopaTOpHOM padore,
TECTUPOBAHUE, 3aIIUTA MPAKTUUECKUX Padb0T) MO OLEHUBAHUIO (PaKTUUECKUX

NUCHUILINHE

23




pe3yabTaTOB 00YUYEHHSI CTYICHTOB M OCYIECTBIISIETCS BEIYIIUM IPENOAaBaTeIeM.
OObeKTaMu OIIEHUBAHUS BHICTYIAIOT:
- yueOHasl TUCUUIUTMHA (AKTUBHOCTH Ha 3aHSATHUSAX, CBOEBPEMEHHOCTh BBIMOJIHEHUS
pa3MYHBIX BUJOB 3a/JlaHUM, TOCEMIAEMOCTh BCEX BHJIOB 3aHATHI MO aTTECTYyEMOI
JTVCLUTUIMHE);
- CTENIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUIA;
- YPOBEHb OBJIJICHHS IPAKTUYECKUMHA YMEHHUSIMU U HABBIKAMU T10 BCEM
BUJIaM Y4eOHOI paboThI;
- pe3yJIbTaThl CAMOCTOSITEILHON pabOTHI.
IIpumepHbIii nepeyeHb oneHOYHbIX cpeacTs (OC)

|. YcrHblii onpoc

1. CobecenoBanne (YO-1) (CpencTBo KOHTpOJIS, OPraHW30BAaHHOE Kak
cnenuanbHas Oeceia mpenojaBaTeis ¢ 00y4arOIMMCS Ha TEMbl, CBSI3aHHBIE C
U3y4aeMol JUCUUIUIMHOM, M pAacCUYUTAHHOE HA BBIACHEHHE O0beMa 3HaHUM,
oOyuJarolerocs: Mo ONpeleIeHHOMY pa3lieny, Teme, npobiaeme U T.1.) - Bompocsl
o TeMam/paszesiaM JUCIUTIIUHBIL.

Bonpocs! a5 codecenoBaHus
10 TUCIUILINHE «XAMHUSI»
Moayas 1. CTpoeHne BelecTBa
1. OcHOBHBIE TIOHSTHSI W 3aKOHBI XMMHH B CBET€ aTOMHO-MOJEKYJISIPHOTO

YUEHHS.

2.0OCHOBHBIE KIIACChl XMMUYECKUX COSAMHEHUN U T€HETHYECKasl CBSI3b MEXKTY

HUMH.

1. Uctopust pa3BuTUs TpEACTaBICHU O CTpoeHuu artoma. KBaHTOBO-

MEXaHUYECKHE MPEICTABIICHUS O CTPOEHUHU aToMa.

2. Ilepuogndeckne 3aKOHOMEPHOCTH B CTPYKTYpe AaTOMOB M HM3MEHEHHH
CBOMCTB aTtoMOB. [lepmoamueckuil 3akOoH W mnepuoaunueckas cucrema J[.H.
Meneneesa.

XapakTepucTrKa 3JIEMEHTA IO €r0 MOJOKEHUIO B IEPUOJUYECKON CUCTEME.
OCHOBHBIE YEPThI ¥ BUJbI XUMUYECKOW CBSI3H.

OCHOBHBIE XapaKTEPUCTUKH XUMHYECKON CBSI3H.

Ocobennoctu Metoza BaleHTHBIX cBsizeit (MBC) u MeToma MoOJIEKyISIpHBIX
opoutaneit (MMO — JIKAO).

7. MeXMONeKyJISpHbIE B3aUMOIEHCTBUS
Monyan 2. YyeHue 0 XMMHYECKOM Ipolecce

1. OcHoBHBIE  TepMOAMHAMUYECKHE  (QYHKIMH  COCTOSIHUS ~ CHUCTEMBI:

o0o3HaueHue, GPU3NUECKUil CMBICI, CLIOCOOBI pacyeTa.
2. OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH: (OPMYITUPOBKHU, MAaTEMATUUYECKUE
BBIPQKEHMUSI, IPUMEHEHHUE K PA3JIMYHBIM CUCTEMAaM.

3. Kputepun caMonpou3BOJILHOTO NPOTEKAaHUS MPOLECCOB B Pa3IUYHBIX
CUCTEMAX.

4. Xumnueckas KuHeTUKa. [loHSATHE CKOpPOCTH XUMHUYECKON pEaKIHH.
@akTOpbl, BIHUSIONIME HA CKOPOCTh TOMOT€HHBIX UM TI€TEPOr€HHBIX

ook ow
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IPOLECCOB. 3aKOH AeMCTByIoUX Macc, npaBuio Bant-T'odda, ypaBHeHue
Appennyca. Karanus.

5. Xumuueckoe paBHOBecHe. KuHeTHYeckoe U TepMOAMHAMUYECKOE YCIOBUSA
paBHOBecHs. Buabl KOHCTaHT paBHOBECHS] M B3aHMMOCBSI3b MEXIY HUMM.
Tepmonunamuueckoe obocHoBanue npuniuna Jle-lllarense.

Monayasb 3. XuMH4YeCKHe CHCTEMbI

1. Knaccudukanus pacTBOpOB.

2. OcHOBHBIE XapaKTEPUCTUKH U CBOICTBA PACTBOPOB HEIJEKTPOIUTOB.

3. OcHOBHBIE XapaKTEPUCTUKH U CBOICTBA PACTBOPOB IEKTPOIUTOB.

Moayab 4. DneKTPOXUMHUYECKHE CHCTEMbI

1. XuMu4yeckne NCTOYHUKHU TOKA: TAIbBAHUYECKUE DJIEMEHTHI, aKKyMYJISITOPHI,
TOIUIMBHBIEC OaTapeu.

2. Buapl KOppO3HMOHHBIX MPOIIECCOB U CIIOCOOBI 3alTUTHI OT KOPPO3HH.

MoayJb 5. DaeMeHThI OPraHu4ecKoil XUMHHU

1. MeTobl OTy4YeHHUSI TIOJTUMEPOB.

2. CTpoeHue u CBOICTBA MOJIMMEPOB.

3. IIpuMeHeHue MOTMMEPHBIX MaTEPUATIOB

Kpurepuu onenkmu:
5 0aioB BBICTaBJISIETCS CTYJEHTY, €CJIM OH OOCTOSITENBHO, C TIOCTATOYHOM
MOJIHOTOM M3J1araeT COOTBETCTBYIOIIYIO TEMY; JA€T MpPaBUIIbHbIE (HOPMYIUPOBKH,
TOYHBIC OMPEICICHUS, TMOHATHS TEPMHUHOB; MOXKET OOOCHOBATh CBOWM OTBET,
MIPUBECTH HEOOXOIUMBIC TPHUMEPHI; MPABWIBHO OTBEUACT HA JOMOJTHHUTCIIHHBIC
BOIIPOCHI TIPEIOJaBaTeNsi, WMEIOIMNE IIEbI0 BBIACHUTH CTEICHb MOHWMAaHUS
CTYACHTOM JIaHHOTO MaTepuaa;
4  Oamna, ecnu NpU H3JIOKEHUU ObUIM JOMYIIEHBbI 1-2 HECylleCTBEHHBIE
OIMOKH, KOTOpPHIE OH WCHPABISET IMOCIe 3aMEYaHHs MpernojaBaTens; aaeT
npaBuiIbHBIE (POPMYIUPOBKU, TOUHBIE OINPEACIICHUS, TTOHSATUS TEPMHHOB; MOXKET
000CHOBaTh CBOW OTBET, MPUBECTU HEOOXOIMMBIE MPUMEPHI; TPABUILHO OTBEYACT
Ha JIOTIOJIHUTEIBHBIE BOMPOCHI TMPEMOJIABATENsl, HMMEIOIIUE b0 BBISICHUTH
CTETICHb TOHUMAaHUS CTYJICHTOM JaHHOTO MaTepuarna,
3 Oamna, eciu: IpH U3JI0KEHUH ObLIa JOMYyIIeHa |1 CyIecTBeHHAs OIUMOKa;
CTYJEHT 3HAaeT M MOHWMAET OCHOBHBIE TMOJIOKECHUS JAHHOM TEMBbI, HO JOMYCKAaeT
HETOYHOCTH B (OPMYJTUPOBKE TMOHATUHN; U3JIAaraeT MaTepHall HEIO0CTaTOYHO
JOTUYHO ¥ TIOCTENOBATENbHO; 3aTPyAHSETCS TIPU OTBETaX Ha BOIPOCH
IPEeroaaBaTels;
0 OGannos, eciau mpu U3JI0KEHUU ObLIU JOMYIIECHBI CYIIICCTBEHHBIC OLIUOKH
(B TOM YHCIIE 1 MaTEMaTHYECKHE) WU CTYJIEHT JEMOHCTPUPYET TIOJTHOE HE3HAHHE
JTAaHHOTO MaTepuara.

Il. [IucbMeHHbIE PA0OTHI

1. Tect (ITP-1) (Cuctema cTaHAapTU3UPOBAHHBIX 3aJaHUM, IMO3BOJISIOLIAS
aBTOMATU3UPOBATh MPOIEAYPY HM3MEPEHUS YPOBHS 3HAHUW U YMEHHH
oOyuarorierocst) - MoH TECTOBBIX 3aIaHH.

2. PazHoypoBHEBBIC 3a7a4u u 3aIaHUs (ITP-11) (YacTuano
pEerlaMeHTUPOBAHHOE  3aJaHUe, MMEIOIee HECTaHAApPTHOE  pEIICHHEe W
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MO3BOJISIONIEE JAUATHOCTUPOBATh YMEHUS, WHTETPUPOBATh 3HAHUSA Pa3TUIHBIX
o0nactel, apryMeHTHPOBaTh COOCTBEHHYIO TOYKy 3peHus) — Kowmriekr
Pa3HOYPOBHEBBIX 3a/1a4.

3. JlaGoparopuass pabGora (ITP-6) (CpemctBo s 3aKkpeiuicHHS U
MPAKTHYECKOTO OCBOCHHUS MaTepuajia Mo OMpeleiIeHHOMY pasieny) - Komrmiekt
71a00paTOpHBIX PabOT U 3aIaHUM K HUM.

KomiuiekT pa3HOYpPOBHEBbIX 32/1a4 U 3aJaHUM
0 JUCHUILUINHE « XUMHUI

Tema. Ctpoenune aroma u nepuoanyeckuii 3axon JI.U. Mengeseena.
Bapuant 1
1. CxONBKO JIEKTPOHOB HAXOAUTCSA Ha SP-TMIOAYPOBHE aTOMA OJIOBA B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSTHUSIX:

a)lus; 0)4u3; B) 2 u 4; r)0u2?
2. Kakoit mogypoBenb — 65 i 4f u Sp wim 4d — 3anoHsIeTCs paHbIIIe:

a)6su 5p;  0) 6S u 4d,; B) 4f u 5p; r) 4f u 4d?
3. Ckousbko cBOOOHBIX 3d — opOHTasICii B aTOME XpoMa:

a) 0; 0) 1; B) 2; r) 3?
4. Artombl Kakux odjemeHTOB |V mepuwonma comepkar HaumOOJbIIEe YHUCIIO
HecnapeHHbx d-amekTpoHoB: a) Cr; 6) Mn; B) Fe; 1) Ni.
5. Kakne 3HadeHHMs KBaHTOBBIX umcerd (N, |, M, M) BO3MOXHBI Ui BaJCHTHOTO
AIIEKTPOHA aTOMa KaJHsl:

2)4,1,-1,—  6)4,1,1,5; 4,005 1501,

6. Mcxonst U3 MOJIOKEHUS AJIEMEHTa B MEPUOJUYECKONW CUCTEME, ONPENEITUTE Y
KaKOT0 U3 THAPOKCUIOB O0JIee BIPaKEHbI OCHOBHBIE CBOMCTBA!

a) NaOH,; 0) RbOH; B) Mg(OH);; r) Ca(OH),
7. Wcxonss W3 TMOJOXKEHUS DJJIEMEHTa B MEPHOJUYECKON CHCTEME, YKaXKHUTE
COEIIMHEHUS ¢ HanboJiee IPKO BHIPAKEHHBIMU KUCIOTHBIMUA CBOWCTBAMM:

a) HF; 0) HCI, B) HBr; r) HJ.
8. ¥V Kakoro U3 yKa3aHHBIX JJIEMEHTOB HamOoJiee SApPKO BBIPAKEHBI
BOCCTAHOBUTEJIbHBIE CBONCTBA:

a) P; 0) As; B) Sb; r) Bi?

Bapuanr 2
JlaTh XapakTepUCTUKy XUMUYECKOro 3ieMeHTa (dhocdop) 1o cieayromeMy miaHy:
a) TIOJIOXKEHUE DJIEMEHTA B MEPUOINYECKON cUcTeMe (IMOPSIKOBBIM HOMED, MEPUO/I,
rpyIa, NoArpyImna);
0) snekTpoHHas KOHPUTYpAIMs aToMa B OCHOBHOM U BO30YKJI€HHBIX COCTOSHUSX,
BO3MO>KHbBIE€ BaJIECHTHOCTHU U CTEIIEHH OKUCJICHUS 3JIEMEHTA B COCIMHCHUSX;
B) HAOOPHI KBAHTOBBIX YUCEI JIJIS1 BAJICHTHBIX JJICKTPOHOB B OCHOBHOM COCTOSIHHH;
I') CBOICTBA MPOCTOTO BEIIECTBA AJIIEMEHTA;
1) SMIIUPUYECKUE U CTPYKTYpHBIC (DOPMYJIIbI OKCHUIOB M THAPOKCHUJIOB DJIEMEHTA B
BO3MOYHBIX BaJIECHTHBIX COCTOSIHHSIX;
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€) KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB M THUIPOKCUIOB 3JEMEHTA (IMPUBECTU
COOTBETCTBYIOIIINE YPABHEHUS PEAKIIU);

’K) UCIIOJIb30BaHUE OJJIEMEHTa W €ro COCIUHCHUH B TEXHUKE U OBITY;
OMoJIOrMYecKas pojib JIEMEHTA.

Tema. XumMuueckas CBi3b

Bapuanr 1
1. B kakoM U3 COCTMHCHHI XUMHUYECKasl CBSA3b HanOoJIee MoIsIpHas:
a) KClI; 0) BF3; B) SiFy; r) F,?

2. Kakoil tum ruOpuauzalil aTOMHBIX OpOHWTaNell XapakTepeH I aTtoMa
OepryuHsl B BO30YKJIEHHOM COCTOSHUU:
a) dsp’; 6) sp’; B) SP°; r) sp?
3. B kakoM COE€IMHEHUM UECHTPAIbHBIA aTOM HAXOJIWUTCS B COCTOSIHUU Sp2-
TUOpUIN3ALMK BAJICHTHBIX OPOUTAJICH:
a) BeC|2, 6) BF3, B) NH3, F) HZO’)
Bapuanr 2
1. OnpenennuTs TUIT MEKMOJIEKYJIIPHOTO B3aUMOICHCTBHS:
a) HCl u C,Hs0H; 0) CO, u H,O
2. OnpenenuTh TAI XUMUYECKOM CBSA3U U THUII KPUCTAIUIMYECKON PELIETKU:
a) Si; 0) KClI; B) CCl,.
3. OxapakTepu3yiTe MOJEKYIbI 10 METOY BAJICHTHBIX CBS3EH:
a) Bely; 0) Nas[AI(OH)s]

Tema. DiieMeHTHI XMMHYECKOIl TEPMOAUHAMHUKHU
Bapuanr 1

1. Kakoii u3 OIBYyX OKCHIOB — OKCHJ Kanblus win okcun ¢ochopa (V) — npu
CTaHJAPTHBIX YCIOBUSAX JyUllle MOTJIONIAET BOJISHbBIC Maphl?

2. Temnotsl pactBopenus SrCl, u SrCly:6H,0 cocTaBistioT COOTBETCTBEHHO

— 47,7 xJlx/Mons m 31 kJlx/Monb. PaccumTaiiTe TEmaoTy THApaTariuu
SfCIz.
Bapuanr 2

1. IIpu nmomHom cropanun striieHa CoHy ) + 30; (n = 2C0; ) + 2H0 (o
BBIJICTNIIOCE 6226 k/[x Tera. PaccunTaiite 00bEM BCTYITUBIIIETO B PEAKIIUIO
Kucioponaa (H.y.).

2. llpssmast wnmm oOpaTHast peakius OyaeT NpoTeKaTh IPU CTaHAAPTHBIX
ycioBusix B cuctemMe 2NO(r) + Oy(r) <> 2NOy(r). OTBeT MOTUBUpYWTE,
BerunCIuB AG o0g PSIMOM peaKkIIvu.

3. dns oOpaboTKu TBEPABIX CIJIABOB MCIOJIB3YIOT a0pa3vBHBIE MaTepUaibl,
obJanaroririe 00bIION TBepoCcThi0. Kakoil U3 mpensioxkKeHHbIX MaTepUalioB
— xkopyua AlL,O; (A H = - 1677 x/Ix/monb), kapoopyuaa SIC(A H = - 73,3
k/[x/mMonp), kapbum Oopa B,C (A H = - 389 k/bx/mons) -—
MPEANOYTUTENBHEE B3ATh JIJII BBHICOKOTEMIIEPATYpHOU 0O0pabOTKU CIIiaBa,
YYUTHIBASI TEPMOJAMHAMUYECKYIO YCTOMYUBOCTh abpa3uBa’?

Tema. Xumnyeckass KHHeTHKA
Bapuanr 1
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1. 3anucath BeIpakeHue 3akoHa AeicTBus Macc s peakuud 2NOy+ Clyypy =
2NOCly,), yxa3ath oOIIMH MOPSJOK PEAKIUH M HOPSAAOK MO KAXKIOMY, U3
YYaCTBYIOIIUX B PEaKIuu, BemecTB. Kak M3MEHUTCS CKOPOCTh PEaKIMu MIPU
yBEJIMUEHUH JIaBJIeHUS B 4 pa3a; noHmwkeHuu Cyo B 50 paz?

2. Kak crmemyer W3MEHHTh TeMmIepaTypy, 4YTOOBI CKOPOCTh peaKIuu
yBeJIMYMIach B 8 pas (y =2)?

Bapuanr 2
0
1. Peakuus npu 20 C 3aBepuraercs 3a 60 ¢. CKOABKO A 3TOro noTpedyeTcs

BpeMeHu npu 40 ’ C, ecnu sHeprus aktuBanuu pasHa 33,4 k/[x/mMomnb?
2. DHeprusi akTUBAllMM PA3JOXKEHUS TEPOKCHIIa BOAOPOJIa COCTABISIET 75
k/[/Mosb. B puCyTCTBUM KOJUIOUHOM MJIATUHBI OHA YMEHbIIaeTcs 10 49
k/[/Monb, a B IpUCYTCTBUM Katamnasbl 10 23 k/[x/Monb. Bo ckoibko pa3
U3MEHSIOT CKOPOCTh PEaKIMK OOBIYHBIN KaTanu3aTop u ¢hepmenT npu 300K?
3. DHeprus akTUBAIIMU PEAKIMK PA3JIOKEHHs] HEKOTOPOTO BEIIECTBA paBHA /9
k/[x/Monb, a oOpatHOoM peakiuun — 265 kJx/Moas. Paccuuraiite
TEeMITepaTypHbIN KO3 GUITUSHT CKOPOCTH MPSMOKN PEaKITNH B HHTEPBAJIC
60° — 80°C 1 cTaHIAPTHYIO SHTAIBIIHIO PEAKIIUN.
Tema. Xumnueckoe paBHOBecHe
Bapuanrt 1
1. B kakoM HampaBJIeHUN CMeCTUTCS paBHOBecue B cucteme N, + 3H, <=> 2NH;,
npu yeaosun, ato AHY,, < 0:

a) MpHU yBEJIMYECHUU KOHIIEHTpanuu Ny;

0) mpu yBeJIMYEHUU KOHIIEHTpanuu Hy;

B) IpU MOBBIIICHUH TEMIIEPATYPHI;

I) IPU YMEHBUICHUU JTaBICHUS ]
2. B cucreme 2NO+0O,; (= 2NO; () paBHOBECHBIE KOHIICHTPALIUU BEIECTB PaBHBI
[NOJ]=0,2 mons/mm °, [0,]=0,3 moms/mm °, [NO,]=0,4 moms/mm ° . Yrkaxure
MIPEUMYIIECTBEHHOE HAIIPaBJICHUE PEAKIUY.
Bapuanr 2
1.Peakuysa cuHTe3a MeTaHona nporekaeT no ypasHeHutro CO + 2H, <> CH;0H ,

AH =-110,8x/[ic/ mono . Kak Hamo W3MEHHTH TEMIIEPATypy, AABICHHE U
KOHIIEHTPAIUIO, YTOObI CMECTUTH PABHOBECHE B CTOPOHY 00pa30BaHUs METaHOJA.
2. Ilpu nexoropoit Temneparype B cucteme 2NO,<=>2NO, + Oy, K. = 12,8.
PaBHoBecHast xonneHtpamus O, cocrtaBmwia 0,2 Monw/n. OnpeaenuTs Ha4alIbHYIO
KOHIICHTPAIUIO pearcHTa.

3. Borancauts AG mporecca [Ni(CN),]* <==>Ni** + 4CN", ecim K, = 1,0 » 10°%
rpu 20 °C. Ykaxute, Kakas peakuus MpOTEKAET CAMOIIPOU3BOJIBLHO B PACTBOPE.
Tema. OcHOBHBbIe TepMOAUHAMHUYECKHE M KHHETHYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUSI XMMHYECKHUX MPOIECCOB

Bapuant 1

JJ1s IpeinIo’KeHHOM PeakIiiy OTBETHTE HA CIICIYIOIINE BOMTPOCHL:

- 9K30- WIH PHJIOTEPMHUYECKON SIBISETCS JaHHAS PEaKIUs;, ONPEACIIUTE TETIOBOM
s dexT oOpazoBanus | Kr J1I0060T0 U3 MPOAYKTOB PEAKIIHH;
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- KaK MEHSIETCSI CTeTIeHb OECTIOpsAKa B X0JIe PEaKIINU;
- BO3MOXKHA JIM JTaHHAs PEaKlus B HU30JIMPOBAHHOW CHUCTEME INPU CTAHAAPTHBIX
YCIIOBUSIX;
- BO3MOYKHA JIM JTaHHasl PeaKkuus B OTKPBITOM CUCTEME IIpU 25°C u 1000 K. IIpu
KaKo¥ Temrepartype BblIesieTcs: 00JbIlIe SHEPTHH;
- KaKkou (pakTop (SHTPOMUNHBIN WM SHTAIBIUUHBINA) CIIOCOOCTBYET MPOTEKAHUIO
MpoIIECCa;
- 3alUIIUATE BLIPAKEHUS KUHETUYECKOM M TEPMOAMHAMUYECKON  Kpamuonccus:
MOKAXKUTE B3aUMOCBSI3b MEK1y HUMH;
- paccuuTanTe YMCIOBOE 3HAYECHUE Kpapuonccus IPU TEMIIEPATYPE 25°C u 1000 K.
[Ipu kako# TeMriepatype MOJIHOTA MPOTEKaHUS PEAKIIUU BHIIIIE;
- YK@KUTE ONTUMAJIbHbIC YCIOBUSI MIPOTEKAHUS PEAKIIUU, UCTIONB3Ys npuHIuI Jle
[[latenbe (ycioBusi, TPU KOTOPHIX pPABHOBECHE CMEIIACTCS B MPSIMOM
HaIIPaBIICHUH ).
He 3a0yabTe ypaBHATH NPEIIOKEHHYIO PEAKITUIO.

T|02 (1) + C(K) = Ti (1) + CO 1)

AH s, , kJl/Moms  -944,8 0 0 -110,5

S%, x/monb'K 50 5,7 30,6 197,6
Bapuanr 2
OpuenTupysck Ha ypaBHeHue peakuuu Fe,0; ) + 3CO ) = 2Fe () + 3CO;
OmnpenenuTe:

a) MOJIEKYJISIPHOCTb Y TIOPSIJIOK PEAKIINH;
0) KaK UBMEHHUTCSI CKOPOCTh MPAMON pEaKIMK IPHU YBEJIMYEHUHU JIaBJICHUS B 3

paza;
B) SHrTalbnuio obpa3zoBanus Fe,0s;, ecnm u3MeHeHHE SHTANBIUN PEaKIuu
paBno — 284 kJIk, a osHramenuu oOpazoBanuss CO, u CO paBHBI

cooTBeTcTBeHHO — 393,6 u — 110,6 x/[>x/M0IB;
I) HampaBJ€HHE TpoIecca B 3aKPbHITOM U OTKPBITOM CHCTEMax IMpHU
temmeparypax 25°C u 1000 K, yqauTbIBasi, 4TO SHTPOIHH BEIIECTB PABHEI: S
(Fe,0;) = 87,4 x/mons'K, S° (Fe) = 27,1 Jw/mons-K, S° (CO,) = 213,6
Thx/mons K, S° (CO) = 198,0 Ix/monsK;
J1) HampaBJICHUE CMEIICHUS PABHOBECUS TMPU TOHWKEHUH TeMIIepaTyphbl
(aHasu3 U300apkl peakium);
€) HEeOOXOAUMOCTb TOBBIIMICHUS WX TIOHWKECHHUS TEMIIepaTyphl IS
ONTUMAJILHOTO TMPOXOXKIAEHUS MPOIECCa, YUYUTHIBASI SHTAIBIHUIO PEAKIUU U
3HAYCHHUS] KOHCTAHT cKopocTH peakuuu: Ki=4,04-10 > n/momb-c mpu 237 K, k
=7,72-10 " /momnb-c mpu 280 K.
Tema. CBoiicTBa pacTBOpPOB
Bapuanr 1
1. Omnpenenuth MaccoOBYIO [IOJI0, MOJIUIBHYIO KOHIICHTPALMIO W MOJISIPHYIO
KOHIICHTpAIMIO JKBUBAJCHTa cynbdara amomMuHusd, eciu B 600 mur pacTBopa
HaxoauTcs 5 T cynbdarta amomMuHus. [110THOCTE pacTBOpa cUUTaTh paBHOU 1T/MIL.
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2. 68,4 1 caxapo3sl CipH205; pactBopeno B 1000 r Boawl. Paccuwmraiite: a)
JaBJICHHE TMapa, 0) OCMOTHYECKOE JaBJCHUE, B) TeMIeEpaTypy 3aMep3aHus, T)
TeMIlepaTypy KHUIEeHHUs pacTBopa. JlaBieHnue mapa uuctoil Boasl npu 20°C paBHO
23149 Ila. Kpuockonudeckass U 30yJIMOCKONUYECKasT MOCTOSHHBIC BOJIBI PaBHBI
1,86 1 0,52 %KX
MOJIb

Bapuanr 2
1. 1151 O4MCTKU U TOJATOTOBKM METAJUTMUECKOW MOBEPXHOCTH UCIOJIB3YIOT CIIOCO0
TpaBJeHUsI — 00padOTKa PaCTBOPOM COJIM, UMEIOIIUM KUCIIYIO peakiuio cpenbl (pH
3,5). Kakyro u3 coneit — ZnCl,, NaNO3, NaHCO3; — MOXHO HCIOJIB30BaTh JJIS ATHX
LETICH.
2. Hocrarouno ym s ounctku 10 1 crounslx Bojg oT woHOB pryta (1)
(KOHIIEHTpAIMst HOHOB pTyTH paBHalO *mob/1) 100 M 0,1M pactBopa cymbdara
HaTpus’?
3. TepMOIMHAMHYECKUM PAcUYeTOM JOKAKHUTE BO3ZMOXXHOCTH PACTBOPEHUS OCaIKa
CaC,0q:
a) cepHoit xumemotoit: Ky(CaC,04) = 2,3-10°, K, (HC,0,) = 3,98107°
Ky(CaS04)=2,5-10";
6) TpuoroM B: K(CaCy04) = 2,3-107, K, (H,C,04) = 3,98:107,
Kyeer (CaT?)=2,6-10™;
B) CEpPHOKHCIBIM pacTBOpoM Omxpomara kamms: Ky(CaC,0s) = 2,3-107
Ky(CaS0,)=2,5-10°, E%(CO,|C,0,?) = 0,49 B, E’(Cr,0,%2Cr") = 1,33 B.
Tema. JjieKTpoXuMHYECKHE TPOLECCHI
Bapuanr 1
1. B cnenyronmx OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX:

a) YK@KHUTEC OKHCJIWTEIIb W BOCCTAHOBHUTENb, PACCUUTANTE WX MOJIAPHBIC

MacChl KBUBAJICHTOB;

0) mnoxbGepute KOIP(GUUHUEHTHI B YPABHEHMSIX PEAKLUMHA, HUCHOJIb3Ys

COOTBETCTBYIOIINE METOBI ITOA00DA;

B) OTMpEJEINTE HAMPABIEHNE CAMOIIPOU3BOJILHOTO MTPOTEKAHUS PEAKIIUNA:

(NH4)2Cf207 = Cr,03 +N, + H,O
Zn + HNO; = Zn(N03)2 +N,O + H,0
2. Ucnonp3ysi METOJl MOHHO-3JIEKTPOHHOTO OajaHca, COCTAaBbTE€ MOJEKYJISIPHbBIE
YpaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B HAMPABJICHUH WX
CaMOTIPOU3BOJILHOTO TPOTEKAHUS JIJIs CIISAYIONINUX COMPSHKEHHBIX Tap:
E° -2,31B E° -0,828B

[AI(OH), 1 |AlL40H L 2H,0|H,,20H

, COOTBCTCTBCHHO.

3.BplUMCANT  KOHCTAHTY  pPAaBHOBECHS  OKHCIIMTEIBbHO-BOCCTAHOBHUTEIBHOMN

peakumn:  Cu+ Fe*® = Cu*™+ Fe™

Bapuanr 2

1. TampBaHMYECKHII  DJIEMEHT COCTOMT W3  METAIMYECKOro  IIMHKA,

norpyxeHHoro B 0,1 M pactBop HuTpaTa LHHKA, U METAUIMYECKOTO
CBHHIIA, norpyxeHHoro B 0,02M pacTBop HHUTpara CBUHUA. Bprauciuth
2. J.C. oneMeHTa, HamucaTb ypaBHEHHUE DJIEKTPOJIHBIX IMPOLIECCOB,
COCTaBUTb JIEKTPOXUMHYECKYIO LIETb.
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2. CocTaBbTe DOJEKTPOHHBIE YpaBHEHHUS TMPOIECCOB, MPOUCXOMALIIUNX Ha
rpaduTOBBIX 3JIEKTpoAax MpH 3iekTponu3e pactBopa KBr. Kakas macca
BEIIIECTBA BBIIEISACTCA HAa KaTOJ€ M aHOJIE, €CIIM DJIEKTPOJIU3 MPOBOJIUTH B
teueHue 1 4 35 muH nipu cuiie Toka 15 A?

3. XKene3noe uznenue MOKPbHUIM HUKeneM. Kakoe 3TO MOKpPHITHE — aHOJTHOE
win karoaHoe? Ilouemy? CocTaBbTe JEKTPOHHBIE YpaBHEHHUS aHOJHOTO U
KaTOJHOTO MPOIIECCOB KOPPO3UHU ITOTO U3ACIUS IPU HAPYIIEHUU TOKPBITUS
BO BJIAJKHOM BO3AYyXE€ M B XJIOPOBOAOPOJHOM (consiHOM) kuciore. Kakue
IPOIYKThI KOPpO3ur 00pa3yroTcs B IEPBOM U BO BTOPOM CIyYasix?

Kpurtepun oneHku:

_ 3 Oamma BBICTaBISIETCS CTYACHTY, €CIIM PEUICHUE 33jaul BEPHOE U BhIOpaH
palMOHAJIBHBIN IyTh PELICHUS;

___ 2 Oamna, eciy pellIeHUE 3aJja4id BEpHOE, HO BBIOpaH HEpaIlMOHATIBHBIN MyTh
pELIEHUs WIKM €CTh OJUH — J1Ba HEJJOYETA,;

1  Ganm, ecau XOJ pelICHHUs 337aud U OTBET BEPHbIH, HO OBLIO JOMYIIEHO
HECKOJIbKO HErpyObIX OITHOO0K

0 obannos, ecnu B paboTe MOJIYYEH HEBEPHBIM OTBET, CBSI3aHHBIN ¢ Tpy00il
OLUIMOKOM, WJIH, €CIIU B padOTe HE MOIY4YEH OTBET.

KommiekT 1a00paTopHBIX 3a1aHUI

JlabGopaTopnasi pabora Ne 1. Ompenenenue TermioBoro 3gdexra XUMMUYECKOU
peaKiun

OcCBOUTh METOMUKY KaJOPUMETPHUUYCCKOTO  OMPEICICHHS  TEIJIOBOTO
s dexTa peakuu HeHTpaTu3ai CHIIBHON KHCIIOTHI CHIILHBIM OCHOBAHUEM.
JlabopaTtopHnasi pad6ora Ne 2. Koppo3us MeTamioB

N3yuenne BaXHEHIIIMX TIPOIIECCOB, MPOTEKAOIINX IPH KOPPO3HH METAJIIIOB
(ucciemoBaHNE OTHOCHTEIBHONM CKOPOCTH KOPpPO3UU >Kelie3a B MPHUCYTCTBHH
pPa3TUYHBIX METAJJIOB, BIMSHUE MOHOB XJIOpa HA MPOLIECC KOPPO3HH ATIOMUHUS,
W3YYEHUE 3aIUTHBIX CBOWCTB METAITMYECKUX TOKPHITUN, HHTUOUTOPHAS 3aIlnTa
MeTaJlla OT KOPPO3HUHU B KUCIIBIX CPEIax).
JlaGopaTopHasi padora Ne 8,9. du3nuko-XuMHUYECKHE CBOMCTBA MOJIUMEPOB

OKCHepUMEHTAIbHOE ~ HMCClIeIoBaHue  (DU3UKO-XMMHUYECKUX  CBOWCTB
pacpoCTpaHEHHBIX OPTaHUYECKUX BRICOKOMOJICKYJISIPHBIX COCAMHCHUH.
Kpurepuu oueHku:
3 Oamnna BbICTaBIISIETCS, €Cu JJabopaTopHasi paboTa BBIMOJHEHA B TTOJIHOM
o0beme, ohopMiIeHA COTJIACHO BCEM TPEOOBAHUSM, a CTYJICHT MOXET OTBETUThH Ha
BCC JIOTOJIHUTEIBHBIC BOMPOCKHI, MMEET TOJHOE IPEACTABICHUE O IPOJICTaHHBIX
JNENUCTBUSX,
2 Oamma, ecnu yjabopaTopHasi pa00oTa BBINOJIHEHA, HO €CTh 3aMeYaHUs 10
BBITIOJIHEHUIO pa0OoThl WM O(DOPMIICHHIO OTUYETa, UM €CTh OJUH — JIBa HEJI0YETA,
HEerpyObIe OMMMOKH B COJICPKAHUH MPU OTBETE HA JOTIOJTHUTEIBHBIE BOIIPOCHI,
1  o6ann, ecnu naboparopHasi paboTa BHITIOJHEHA YACTHYHO, €CTh 3aMEHYaHUS
nmo odopmieHHI0 oOTuYeTa, WIM CTYACHT HE MOXEeT JaTh OTBETHl Ha
JIOTIOJTHUTEIHHBIEC BOMTPOCHI;
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0 OammoB, ecnu CTyIEeHT HE TOTOB K JabopatopHod paborte W,
COOTBETCTBEHHO, HE JIOMYIIIEH K €€ BbINOJIHEHHUIO.
TecToBEBIE 3a1aHUA
ATOMHO-MOJIEKYJIAPHOE YYEHHUE
1. Jlnst ra30B HOPMAJIBHBIMU YCJIOBUSIMU CUUTAIOTCA:
1) 101,3 kIla, 273 K;
2) 1 klI1a, 0° C;
3) 100 Ia, 25° C.
2. 3HayeHUe YHHUBEPCAJIbHOM Ia30BOM MOCTOSIHHOW R B MEXIyHAapoAHOW cucTteMe
equnun; CU paBHO:
1) 8,314 4 .

Mo - K

monwb - K

3) 0,082 14"

mons - K
3. Kakoii u3 razoB 3aHMMaeT HauOOJNBIIUNA OOBEM MPU OAMHAKOBBIX YCIOBUSX,
€CJIM UX MaCChl paBHBI?

)Hy, M(Hy)=2 "—;

MOJlb

2) H,S, M (H,S)=34 < ;

MOJIb
3) SO, M (SO,) =64 —<—.
MOJIb
4. Cmech, coctosmas u3 3 moib O, u 7 Monb Ny, MpU HOPMATBHBIX YCIOBHIX
3aHUMAaeT 00bEM:
1) 224 m;
2)22,4 m;
3)11,2 o
5. YUucno mMosekyd, coaepammuxcs B cMecu, cocrosimen u3 0,1 mons xnopa u 0,9
MOJIb BOJIOPOJIa PaBHO
1) 6,23 - 10%*;
2) 1,5 - 10%;
3)2,28 - 10%,
6. Kakue raspl ¢ yka3aHHOW Maccoil 3aHMMAIOT paBHbIE 0OBEMBI MTPU OJUHAKOBBIX
YCJIOBUSIX:
1)8rO,u 1 rHe;
2) 17t NH3z u 22 T COy;

3)22FC02H8F02;
M(0,)=32 ——; M(NH3)=17 ——; M(CO,) =44 —<—; M(He) =4 ——.
MOJlb MOJlb MOJlb MOJIb
7. KakoBa (opmyna raza, eciu OTHOCHUTEIbHAs TJIOTHOCTh Ta3a MO BOJOPOIY
paBHa 22
1) COy;
2) Oy;
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3) NHs.

8. KakoBa oTHOCUTeNnbHAash MOJIEKYJISIpHAas Macca rasza, €Clii ATOT Ta3 TspKelee
Bo3ayxa B 2,2 pa3 (M(Bo3ayxa) =29 r/Mob)

1) 63,8;

2) 26,1;

3) 58.

9. B xakoM U3 PHUBEICHHBIX COCTUHEHHUI MaccoBas JOJs KUCIOPOAa COCTABIISCT
50 %?

1) SO,;

2) CO;

3) H,0.,.

10. B xpucramnoruapare cynbdara KaabIis YuciIO aTOMOB Kucioposa B 1,5 paza
OoJbIe Yrcia aToMoB Bojopoaa. @opmysa KpUCTaUIOTHapaTa — ...

1) CaSQO, -2H,0;

2) 2CaS0O, ‘H,0;

3) CaS0O, -H,0.

11. B kpucramioruapare cyiabhara MeAu YUCIO aTOMOB Kucjopoaa B 9 pas
OoJbIIIe YKca aTOMOB cepbl. DopMyiia KpUCTAIIOTHApaTa — ...

1) CuSO, -5H,0;

2) CuSQ, ‘H,0;

3) CuSO, -2H,0.

12. B okucnaurensHo-BoccTaHOBUTENbHON peakuuu 8HJ + HySOy ) = 4J, + H,S +
4H,0 3HaueHre MOJSIPHON MacChl SKBUBAJICHTA CEPHOI KUCIOTHI PaBHO:

1) %98 I/MOJIb;
2) %98 I/MOJIb;

3) %98 I/MOJIb.

13. Onpexnenute GpakTop SKBUBAJICHTHOCTH cepbl B okcue cepol (V1)

1
1)

1
2
3) 2.
14.Jl514 KaKoro BellecTBa YKa3aHHbIE BEJIMYHUHBI COOTBETCTBYIOT MOJISIPHON Macce
HKBHUBAJICHTA:
1) 32,5 r/mons Zn;
2) 5,6 T Oy
3) 11,2 n/monb H,.
15. Jlng xakoro BellecTBa yKa3aHHbIE 3HaUeHUs1 00bema (MpH H.y.) COOTBETCTBYIOT
MOJISIPHOMY 00BEMY SKBUBAJICHTA!
1) 5,6 10Oy
2)22,4:10°m° Hy;
3) 11,2 n HCL.
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16. KakoBa momsipaas macca 3xBuBajieHTa Al(OH),Cl B peaknnu B3aumoielicTBUS
C 9KBUMOJIEKYJIIPHBIM KOJTMYECTBOM XJIOPOBOOPOIa

1) 96,5 r/mMmoB;

2) 48,25 r/Monb;

3) 32,2 r/Mo0b.

17. Ilpu cunte3e ammuaka N, + 3H, = 2NH3; B peakiuto Berynuio 15 1 azorta N,
u 45 1 Bomopoxaa H,. B pesynprare oO6pazoBaniocs aMmmuaxa:

1) 30 i

2) 15 m

3)45 n.

18. Tlpn B3ammopeiicteuu 0,1 Monp yriepoaa ¢ kKuciaopoaoM odvemom 11,2 i
(H.y.) oOpa3syercs yraekucibii ra3 CO, ooseMom (C + O, = CO,):

1) 2,24 m;

2)5,6 I

3) 11,2 .

19. BoluuciauTh MOJIIPHYIO MAacCy SKBHUBAJIEHTA MBIIIbSIKA U COCTaBUTH (PopMyiy
Cynb(dua MbIIIbAKA, €CIM BEIIECTBO COACPKUT 39 MaccoBBIX JOJEH cepbl H
MBIIIbsK. MoJiipHas Macca SKBUBaJeHTa cepbl paBHA 16 1/MOJIb.

1) 25 r/monb, AS,Sg;

2) 15 r/moinb, AS,Ss;

3) 75 r/momb, ASS.

20. Onpenenure MOJSIPHYIO MacCy SKBHBAJICHTA METAJUIA, €CJIA HA PACTBOPEHUE
1,686:10 ? xr merama notpe6osatoch 1,47-10 2 Kkr cepHoii KucaoTsl. MomspHas
Macca SKBUBAJICHTa CEPHOM KUCIIOTHI paBHa 49 1/MOJIb.

1) 56,3 r/Momb;

2) 51,3 r/morb;

3) 112,4 r/monb.

CTPOEHHE ATOMA. IIEPUOJJNYECKASA CHCTEMA
1. YkaxuTe 3JIEeMEHT, KOTOPOMY COOTBETCTBYET dJEKTpOHHas (opmyiia atoma
1s%,2s°2p°®,3s°3p°3d™° 4s%4 p?
1) Ge
2) Ca
3) Zn
2. VYKaxuTe TMOJHOE YKCIIO JJCKTPOHOB B aTroMe, Yy KOTOPOTO JJIEKTPOHHAs

BaJICHTHAs CTPYKTypa umeet dopmyry 30 ©4s?,
1) 30
2) 18
3) 20
3. [Ins atoma ¢ MaccoBbIM 4HCIIOM 36 a.€.M. 1 OPSAIKOBBIM HOMEPOM 17 B
NEPUOJIMYECKON CUCTEME YKAKUTE YUCIO MPOTOHOB, HEUTPOHOB B AJIPE U YHCIIO
AJIEKTPOHOB B AJIEKTPOHHON 000JI0UYKE HEUTPATTLHOTO aTOMa.
1) 17, 19, 17
2) 19, 17, 17
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3) 17,17, 17

4. 30TOmBI, KAKOTO 3JIEMEHTA UMEIOT B siape 14 mpoTOHOB?

1) Si

2) Ni

3) Zn

5. CKOJBKO HECMAapeHHBIX JJIEKTPOHOB MMEET aToM MapraHiua MNn B OCHOBHOM
COCTOSIHUU?

1).5

2) 7

3)2

6. ATOM, Kakoro 3JieMEHTa B OCHOBHOM COCTOSIHUU COJEP)KUT TPU CBOOOTHBIX 4d
opbuTanu?

1) Zr

2) Sc

3)V

7. ATOMYy Kakoro »5JIEMEHTA, HaxXOHSIIEMyCsi B BBICIIEM JHEPreTHYECKOM

COCTOSIHUU, COOTBETCTBYET ANEKTPOHHASI KOHPUTYpaLus 1s*,2s° ,2p6 3s* ,3p3 ?
1) Si
2) P
3) As
8. T'mampokcua, kakoro osiemeHta: Na, Mg, Al sBusercs Oojee CHIBHBIM
OCHOBaHUEM?
1) Na
2) Mg
3) Al
9. 'mapokcun, kakoro snemenTa: Al, Si, P sBiseTcs 0osiee CUITBHON KUCIOTOM?
1P
2) Al
3) Si
10. 3HayeHuss NEpBBIX NOTEHIHMAIOB HOHM3ALMU d3JIeMEHTOB | rpynmsl
NIEPUOAMYSCKON CHCTEMbI COOTBETCTBEHHO paBHbI (B BojbTax): Li (5,4); Cu (7,7);
Ag (9,2). Vkaxure, y Kakoro nJeMEHTa METaJNIMYeCKHE CBOMCTBA BBIPAKCHBI
0osee cUIbHO?
1) Li
2) Cu
3) Ag
XUMHNYECKAS CBA3b
1. CBs3b, ocymiecTBisiemasi Oiarogaps oOpa3oBaHUIO OOIIMX AJIEKTPOHHBIX Tap,
Ha3bIBACTCS:
1) KOBaJIEHTHOI;
2) UOHHOI;
3) BOJIOPOJTHOM.
2.CBs13b, 00YCIIOBJICHHAS DJIEKTPOCTATUUECKUM MPUTHKEHUEM HOHOB, Ha3bIBACTCS:
1) nonHoii;
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2) KOBQJICHTHOM NOJISIPHOI;

3) KOBaJICHTHOM HETOJISIPHOM.

3. KoBaneHTHas NOJIsIpHAst CBA3b BOBHUKAET MEXAY aTOMAMH AJIEMEHTOB:
1) Clu H;

2) Ku Cl;

3) Nu H.

4. NoHHas cBs3b BOZHUKAET MEXKI1Y aTOMaMH 3JIEMEHTOB:

1) NauF;

2) Hu N;

3) Nau Na.

5. B 00pa3oBaHuM KOOPAMHALIMOHHOW CBSI3U MOTYT YYaCTBOBATh:
1)BF;u F;

2) NH; 1 H,0;

3) NH3 u Zn.

6. Kakue u3 cBOOOJHBIX aTOMOB COBEpPUICHHO JIMIIEHBl CIOCOOHOCTH K
XUMHYECKOMY B3aUMOJECHCTBUIO:

1) Ne;

2) Na;

3) Ha.

7. DHeprus XMMUUYECKOH CBSI3U HauOOoIbIIas B:

1) HzO;

3) H,Se.

8. Kakast u3 MoneKyn sIBJIIETCS HEMOISAPHOM:

1) COy;

3) NH3

9. Kakasi u3 cBsizell xapakTepusyeTcss HauOOJbIIeH CTENEeHbI0 HMOHHOCTH, €CIIU
anekTpoorpunarenbHocTsb atemenToB Cl (3,0); K (0,91); Ge (2,0); P (2,2):

1)K-Cl,;
2) Ge — CI;
3)P-CI?

10. B kakoil MoJleKysie XMMHUYECKas CBS3b Oojiee NMpOYHaAs, €CIM CTaHJAapTHAs
SHTAJBIIUS 00pa30BaHUS (AH0298, kJ/[>k/MOJIb) 111 TaJIOT€HBOJOPOJOB HMMEET
cenyromme 3uaueHms: AH »5(HF) = — 270,7 xJx/Moins; AH%es (HCD= — 92,3
Kk J>K/MOJIB; AHozgg(HBr)z — 36,3 x/I/mMoib?
1) HF;
2) HCI;
3) HBr.

XUMHUNYECKAS TEPMO/IMHAMUKA
1. TemnoBoit >ddexr peakuuu Fe;03, + 3Cy) = 2F€y) + 3COy) MOXKHO
paccUMTaTh, UCIOIB3YS CTAaHAAPTHBIE YPHTAILITUA 00Pa30BaHUS TI0 YPABHEHUIO:

1) AH? = 2AH s + 3AH o — AH?F€,.0s — 3AH.
2) AH’= 2AH .+ 3AH
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3) AH’= AH"F&:05+ 3AH — 2AH % — 3AH
2. Kakas u3 peakuuii sisiercs 0osee aHILOTepMHqGCKOI/I‘?

1) Fe203(K) + 3C(K) = ZFG(K) + 3CO(F) AH Xp_ 490,7 KI[}K
2) Fe203(K) + 3H2(F) = ZFG(K) + 3H20(F) AH Xp_ 96,6 KJ_I}K
3) 2FeO(K) + C(K) = ZFG(K) + COz(F) AH Xp. 136,1 KI[}K

3. TemmoBoit »ddekT KakoW M3 peakluuil SBISETCS CTaHAAPTHOM SHTAIbIHEH
obpazopanus NO,:

1) NO(F) +1/2 02 r) = NOz(F) AH 56 8 KI[}K

2) 1/2N2 ™) + 02 ) = NOQ(F) AH xp_ 33 5 KI[)K

3) N2 (r) + 202 ) — ZNOQ(F) AH xp= 67 KI[)K

4. Kakast u3 peakiiii mocTaBiIseT OpraHu3My OOJIbIIIe 3Hepr1/m

1) C12H22011(K) + 1202(r): 12C02(F) + lleo(m) AH — 5648 KI[)K
2) C6H12O6(1<) + 602(r) = 6C02(r) + 6H20(>K) AH Xp = - 2815 8 KI[)K
3) C6H12O6(1<) = 2C2H5OH()K) + 2C02(r) AH Xp. 30 8 KI[)K
5. OHpCI[C.TIPITG, KaKas u3 peaKHI/Iﬁ IMPOTCKACT CaAaMOIIPOU3BOJIBHO!

1) NO+1/20,4)= NOy AG, ,=-34,9 KJTx

2) N2(r)+02(r): ZNO(F) AGOXp_173 2 KH}K

3) Nagry+1/204= N2Oy AG®, ,=104,1 K]l

6. IIpu kakoii remneparype 373 K, 273K, 298 K BepOHTHa peaxkuus
3Ca0 + Py0s54 = Cag(POs)a), ecmn n3MeHeHue AG? pPEAKLMU COOTBETCTBEHHO
paBHO —729,22 K]Ix, —728,5 KIIx, —728,67 K/Ix
1) 373 K
2)273 K
3) 298 K
7. KonnuecTBEHHON MEpPO HEYNOPATOYEHHOCTH CUCTEMBI SABJISIETCSA:
1) OuTponus
2) CBoboanas sHeprusi [ mboca
3) OHTanenug
8. He mpou3Bonsi BBIUMCICHHUI OINpeaenuTe, sl KaKOW M3 peakuuil 3HTPOINuUs
OyJeT UMeTh HauOoJIbIIIee 3HAUCHHUE
1) 2NHsy = Ny + 3Hp
2) 2H,S(y + 304y = 2H20 5 + 2SO0y
3) 2NH3(F) + 402(1-) = N205(r) + 3H20(;K)
9. Kakue u3 Bomopoaubix coenunenuin: HyOqy, HoS(r, HoSe(r), MokHO momayduTs
HETMOCPEJCTBEHHO U3 DJIEMEHTOB, €CiiM 2Heprusi ['m66ca oOpa3oBaHHUs BEIIECTB
COOTBETCTBEHHO paBHBI: —228,8 KJx/mMoinb; —33,02 K]x/moinb; 71,13 KIx/Mob.
1) HyOry, HaSry
2) ste(r), HZS(r)
3) ste(r), Hzo(r)
10. Temnosoi sdpdekr peakumun 2PH;3pn+ 40,5 = PyOsqy + 3H0y MOXHO
paccUMTaTh 1O yPaBHEHUIO:
1) AH’= AH’p,0_+ 3AHH,0 — 2AH’ pH,— 4AH 0,
2) AH’=2AH’pH_+4AH 0, + AH po,+ AH H,0
3) AH’=2AH"pH_+4AH’0,— AH’p0_ — 3AH’H,0
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11. TernoBo# 3peKT peakiuii B U30XOPHBIX YCIOBHUSIX PABEH U3MEHEHUIO?

1) BuyTtpenneit snepruu

2) DHTpONUU

3) DHranenuu

12. Peakuusi BO3MOXKHA W HUAET CaMOIIPOM3BOJIBHO MpH JIIOOBIX TeMIlepaTypax,
€CIIH:

1) AH<0 AS>0  AG<0

2) AH> 0 AS>0  AG>0

3) AH<0 AS>0  AG>0

13. Onpenenute, kakas U3 peakiyii 0oJjiee SIK30TepMUYECKasi:

1) C;Hyry+ 3050y = 2COypy + 2H,0yy AH® = — 1323 K[
2) Co+ Oay = COyp AH® =—393,5 K]l
3) 2H,) + Oy = 2H,0y AH®=— 483,6 K]k

14. BpruuciuTh TEMIIEpaTypy TEPMOJAMHAMUYECKOTO PABHOBECHS MOXKHO IIO
bopmyie:
1) T AH°®
AS°
2) 1 _AH *—AG°
AS°

3) T_ AS°
AH®
15. Kakast u3 aTux peakuuii Oyet nporekaTh mpu 0ojiee HU3KON TeMIepaType:
1) KNOs( = KNO, (o + 1/20,, AG’=111,5 KJIx
2) 2KNO3(K) = KzO(K) + ZNOZ(F)+ 02(1-) AGO = 696,5 KH)K
3) KNOg(K) = K(K) + NOZ(F) + 1/202@) AGO = 444,9 KI[)K
16. Kakas w3 peakuuii NPOTEKAET CAMONPOU3BOJIBHO W SIBIAETCS
DK30TEPMUYECKOM:
1) 2H2050 = 2H;00 + O3 AH’<0  AG’<0
2) 3H2(r) + Nz(r) = 2NH3(1-) AHO< 0 AGO>0
3) N204(r) = 2N02(r) AHO> 0 AGO>0

17. CtaHmapTHYIO SHTAIBINI0 00pa3oBanus Fe,0; mis peakiuu

Fe,0;3 o+ 3Hyr = 2Fe( + 3H,0() MOKHO BEIYMCIIUTB IO YPABHEHUIO:

1. AH® Fe,0,= — AH  pearums + 3AH’ H,0 + 2AH %, — 3AH"H,

2. AH’ Fe,0,= AH peaaum

3. AH"Fe,0,= AH’ peaaun + 3AH"H,0 + 2AH’. — 3AH’H,

18. Beruncnure sHTanenuo peakiyu Fe;0sq+ 3H,r = 2Fe) + 3H,0 ) MokHO 1O
YPaBHEHUIO:

1) AH® = 2AHk. + 3AH°H,0 — AH’Fe, 0, — 3AHH,

2) AS® =2 AS % +3AS°H,0 — A S°Fe,0,— 3AS°H,

3) AG® =2AG’ + 3AG’H,0— AG’ Fe,0,~ 3AG’H,

19. Kakas tepMoamHamuveckass (QYHKIUS SBISICTCS MEpPOW HAMpaBICHHOCTH
peaKkuuu:

1) CBobGoanas sneprust [ m66ca
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2) DHTponus

3) DHTaIbNUs

20. He npou3BoJisi BBIYMCICHUM, YKaXUTE, JJII KaKOro Mpolecca H3MEHEHUE
SHTPOIHUU MOJIOKHUTEIBHO:

1) CH;COOH = CH;COO + H"

2) MgOy + Hagy = M@ + HaOp

3) 4 HCI(F)+ OZ(r) =2 Cl(r) + 2H20(r)

XUMHNYECKASA KHUHETUKA U PABHOBECHE

1. Bo ckonapko pa3 clienyeT YBEJIMYHUTH JIaBJICHUE, YTOObl HadaibHasi CKOPOCTh
obpazoBanus NO, o peakuun: 2NO + O,y — 2NO,) Bozpocna B 8 pas?
1) YBenuuuts B 2 paza
2) YBenuuuTth B 4 paza
3) YBenuuuts B 8 pas
2. Kak BnuseT kataim3aTop Ha CKOPOCTh IPSIMOM U 0OpaTHOM peakIuu:
Hap) + by > 2Hl
1) He Bnusier Ha paBHOBECHUE
2) YMeHbIIIaeT CKOPOCTh OOPATHON peakiuu
3) YBenuuuBaeT CKOPOCTh NMPSIMOM peaKIuu
3. Kak u3MeHseTcsi KOHCTaHTa CKOPOCTU PEAKI[UU MPH MOBBIIICHUH TeMIIEpaTyphl
Ha kaxzaeie 10 °C, ecnmu moBbimienue Temmeparypsl Ha 50 °C  yBeanmduBaeT
CKOpOCTB 3TOM peakunu B 1024 pasza?
1)4
2)3
3)2
4. Ilnsg xakoil w3 peakuuid (c OOJBINEH WM MEHbIIECH YHEPrued aKTUBAIIUN)
MOBBINICHUE TEMITEPATYPhl YBEIIMYUBAET €€ CKOPOCTh B OOJIBIIICH CTETICHH?
1) Koncranta ckopocTu peakiuu ¢ OOJbIIIeH SHEPTrUel aKTUBAIIUU YBEIMUYUBACTCS
B OOJIbIIIEH CTENIEHU MPU MOBBIIIICHUH TEMIIEPATYPHI:
2) KoHcTaHTa CKOpPOCTH C MEHBIIEH SHEpPrueil axkTUBAllMU YBEJIMYMBAETCS B
OOJIBIIICH CTETIEHH C POCTOM TEMIIEPATyPHI:
3) DHeprus akTUBAIIMK HE BIUSET HA 3HAUYEHHE KOHCTAHThI CKOPOCTH.
5. UeMy paBHa SHEPrusi aKTUBAIIUU PEAKIUU, €CJIA MPU MOBBIIICHUU TeMIEpaTyphl
ot 20 10 30 °C, ckopocTh ee Bo3pacraer B 3 pasa?
1) 81 x/I>x/Moib
2) 53,6 xJI>x/Moub
3) 162,5 x/I>x/monb
6. UTo xapakTepu3yeT SHEPTUSI aKTUBALUN?
1) CpenHioro 3HEPruto NepexoJHOTO COCTOSIHUS
2) DHepreTudeckuii bapbep
3) DHepruio pa3pbiBa XUMUUECKUX CBS3EH

7. Yucno creneneit cBo00abpI B PABHOBECHON CUCTEME PAaBHO:
FeO(K) + C(K) = FE(K) + CO(F)
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1) 1;
2) 2;
3) 3.
8. Huco crerneneii cBOOObI B pABHOBECHOM MeTEPOTreHHOM CHCTEME PaBHO:
NH3(F) + HCI(F) = NH4C|(K)
1) 2;
2) 0;
3) 1.

9. PaBHOBecHas cMech, coctosimast mpu 570 °C u3 FeO u mpoayKToB ero pacmaza -

)kenes3a Fe u maruetur Fe;O4 coctout us:

1) Tpex ¢a3s;

2) ogHoM (ha3bl;

3) nByx (a3.

10. Ompenenuts HanpasineHue peakuuud Hpp + lyy — 2Hlg) npu 298 K mpu

cnenyromux konmentpammsix: C(H,) = C(l) = 0,01 moms/nm®, C(HI) = 1,0

MOJIB/IM"

1) B o6patHoM HarpaBieHUU

2) B npssmMoM HaripaBieHUU

3) YcranoBuioch paBHOBECHE

11. Kak 6yner mensatecs okpacka NO,(Oypsrii 1Bet) «» N,O,4 (OecuBeTeH) mpu

ITIOCTOSTHHOM TEMIIEPATYPE U YMEHBIICHUH JTaBICHUSA?

1) Ycunenue Oypoii okpacku

2) Ocnabnenue Oypoit okpacku

3) Okpacka HE UBMEHUTCS

12. B xakoil u3 peakiui NOBBIIIEHNE JABICHUS BBI30BET CMELIECHUE BIIEBO:

1) CO,+ C=2CO

2) N2 + 3H2 = 2NH3

3) 2CO + 0, =2CO0,

13. Kakue cBoiicTBa mpeo01aialoT y THAPOKCHIA XpOMa, €CIIn

Cr(OH)3Cr¥ + 30H, Kyee =7 - 1071 ;

Cr(OH)z< CrO, + H" + H,0, Kyee. =9 - 107

1) Kucnornsie cBoiicTBa

2) OCHOBHBIE CBOMCTBA

3) AmdoTepHbIe CBONCTBA

14. Kakue ycnoBus OyayT crnocoOCTBOBATH CMEIICHUIO PABHOBECHS B CTOPOHY

yBeJWYEHUsI BbIXoJia MpoaykToB peakuuu: Ny + 3H,; = 2NH3? AH0298= -92 KJIx

1) IToHmwxeHue TeMIiepaTyphbl, yBeJIUUECHUE TaBICHUS

2) IloBeITICHUE TaBIICHHUS, TTOBBIIIICHHE TEMITIEPATYPhI

3) I[lonmxeHue TemMnepaTrypsl, yMEHbILIEHUE 1aBJICHUS

15. YcTaHoBuTe MperMyIIeCTBEHHOE HAPABICHUE MMPOTCKAHUS PEAKIIUN:
[Co(NH3)s]*" + 6CN < [Co(CN)e]* + 6 (NH; -H,0) AG< O

1) —

2) «—
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3) o
16. Kak crnenyer U3MEHUTh TEMIEPATYPY, YTOObl YBEIMYUThH BBIXO/AA MPOIYKTOB
peaKIuu:
COy) + 2SO5(y <> 2CSy(ry + 40,5y, AH’>0
1) MOBBICUTH
2) U3MEHEHUE TeMIIEPATYPhl HE BIUSET
3) MOHUBUTH
17. XuMHn4eckoe paBHOBECUE — 3TO COCTOSIHUE CUCTEMBI, ITPU KOTOPOM
1) ckopocTH npsIMOM U OOpPaTHOM peakLUii OAMHAKOBBI
2) KOHCTaHTbI CKOPOCTH IPSIMOM U 0OpaTHOM peakuil paBHbI
3) KOHLEHTpAMU UCXOIHBIX BEIECTB PaBHbI KOHLEHTPALMIM NPOAYKTOB pEaKIIU1
18. Kakue BeniecTBa OyayT rnpeobiagaTh B paBHOBECHOW CUCTEME
4NH; + 50, = 4NO + 6H,0 K. =0,008
1) Ucxonnble BemecTBa
2) [IponykThl peakiuu
3) Bce BemiecTBa B paBHBIX KOJIMYECTBaX
19. B roMOreHHoOM cucTeMe YCTaHOBUIJIOCH PaBHOBECHE:
2NH3 + 3Cl, = N, + 6HCI K.=1-10°
VYkaxute, Kakue BelecTsa 0yayT npeodiajaTh B paBHOBECHOW CMECH BEIIECTB?
1) Ucxonnble BemecTBa
2) [IponykThl peakuuu
3) Bce BemiecTBa B paBHBIX KOJIMYECTBAX
20. Yucno creneneid cBOOOIbI B pABHOBECHOM reTepOreHHOM CHCTEME PaBHO
Si(T) + 2H20(r) = SiOz(T) + 2H2(F)
OrnpenenuTe YUCiIo CTENEeHe CBOOOIbI B CUCTEME
1)2
2) 4
3)3
PACTBOPBI HEQJIEKTPOJIUTOB
1. Kakyio wmaccy wMeranona (CH3OH) gpomxkeHn comepkatb pacTBOp C
koHueHTparmeit 0,1 moinb/1, eciiu 00beM pacTBopa cocrasisier 0,5 nurpa:
1)1,6T
2)32r
3)32r
2. Kakywo wmaccy oranona (C,HsOH) nomkeH coaepkaTb pacTBOp €
KOHIIEHTpaIuei 1 MoJIb/KT, eciii Macca pacTBopuTens coctapiset 0,25 Kr:
)I1,5r
2)46T
3)23r
3. Ilpu pactBopenuu 98 r H,SO4 B 800 T Boasl TeMmiepaTypa noBbicuiachk Ha 22,4
K. Onpenenuts suTanenuio pactBopenus H,SO,, ecnu ynenbHas TEII0EMKOCTb
cocrasisiet 3,76 JIx/(r-K).
1) — 75,6 xJIx/Momb
2) — 37,8 xJIx/Mo1b
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3) + 37,8 kI)x/M0Ib

4. I30TOHMYECKUMH HA3bIBAIOTCS PACTBOPBI:

1) ¢ 0IMHAKOBBIM OCMOTHYECKUM JaBICHUEM

2) ¢ OIMHAKOBBIM JIaBJICHUEM I1apa,

3) ¢ OAMHAKOBOM MOJIAPHOM KOHIICHTpaIuei

5. 1715 MOBBIIIIEHUS! TEMIIEPATYPhl KUTIEHUS] pacTBOpA CIIEIYET:

1) yBeIMUUTD MOJISUTBHYIO KOHIIEHTPAIIMIO

2) NOHU3UTH BHEITHEE JABIICHUE

3) pa306aBUTH PacTBOP

6. Uemy paHo otHomreHue macc ¢opmanuHa (HCOH) m rmoko3sr (CgHi20g),
KOTOpPBIE COJAEpXaTcsi B paBHBIX 00bEMax pacTBOPOB, OO0NANAOIMIMX MPHU
OJIMHAKOBOW TEMIEPAType OJMHAKOBBIM OCMOTHUUYECKUM JIABIICHHEM ?

1) 1:6

2) 1.1

3)2:1

7. PactBop, comepxaruuii 133,5 r AICI3 B 500 r Boas! 3akunaer npu t = 103,64 °C.
OmnpenenuTh KaxyIyrocs CTeeHb JUCConraIuu (a).

1) 0,88

2) 0,95

3) 0,70

8. B 180 r Boubl comepxutca 34,2 t caxaposbsl (Ci,Hy,0q1). Haittu naBnenue
HACBIIIEHHOTO Mapa Haj pactBopoM mnpu 100 OC, ecnu Pygpoy cocrasimser 101,3
KIla:

1) 100,297 KIla

2) 10,13 KIla

3) 90,3 KIla

9. Boanslil pacTBOp HEANEKTPOIUTA 3akumaeT npu temreparype 373,52 K. Kakosa
MOJISUTbHAs KOHIEHTPALUs 3TOr0 pacTBopa’?

1) 1 Mmonb/kr

2) 0,1 Monb/KrT

3) 0,01 monw/n

10. BoxmHblii pacTBOp HEdNIEKTPOTHTA 3aKuIaeT mpu Temmeparype 101,04° C.
KakoBa MoJisisibHasi KOHLIEHTPALIMS 3TOTO pacTBopa?

1) 2 monb/Kr

2) 0,1 monb/Kr

3) 0,01 Momab/KT

11. BomHblii pacTBOp HEIICKTPOINTA 3aMep3aeT mpu Temmeparype — 1,86 °C.
KakoBa MoJisisibHasi KOHLIEHTPAIMS ATOTO pacTBOpa?

1) 1 Mmoab/Kr

2) 0,1 Monb/KT

3) 1 monw/n

12. BoaHblii pacTBOp HEIJEKTPOJIMTA 3aMmep3aeT Npu Temmeparype — 3,72 °C.
KakoBa MoJisisibHasi KOHLIEHTPALIMS 3TOTO pacTBopa?

1) 2 Monb/KT
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2) 0,2 Monb/KT

3) 2 Monb/a

13. Kakoil noikHa OBITh KOHIIGHTpALUsS STUJICHTIIMKOJSA, YTOOBl aHTU(pU3 HE

3aMmep3an mpH Temmeparype — 18,6 °C

1) 10 monb/kr

2) 1 MoB/KT

3) 20 moub/Kr

14. Jliia moHM>KEeHUsl TEMIEPATYPhl KUIIEHUS! pACTBOPA CIEIYET:

1) CHU3UTH MOJISTIBHYIO KOHLEHTPALUIO

2) MOBBICUTH BHEIIIHEE J1aBICHUE

3) YMEHBIIIUTH MOJISIPHYIO KOHIICHTPAIIUIO

15. PactBop, conepsxammmii 111 r CaCl, B 1000 r BoIbI, KpHCTAILTU3YETCS TIPU
=-52°C. OnpenennuTs Kaxylyrcs CTENEHb JUCCOIUALINN.

1) 0,9

2) 1,0

3)0,5

16. OcmoTtuueckoe paBiueHue pactBopa coctaBisieT 2 493 Klla. Kakoa ero

MOJISIpHAsi KOHIIEHTpalus, eciau temreparypa 300 K:

1) 1 monb/n

2) 0,1 mob/1

3) 2 Monb/n

17. PactBop, comepxkamuit 40 r NaOH B 1000 T BoABI, KpHCTAUIU3YyETCS MPU
= — 3,53 °C. Haiiure n30TOHIYCCKUI KOA(HIHEHT.

1) 1,89

2) 2,0

3) 1,09

18. Kak cooTHocsATcs 3HaueHuss ocmotnueckoro nasiaeHuss B 0,1 M pacrtBopax

KNOz(pl) u HNOg(pg)?

1) P> P,

2) Pl = P2

3) P <P,

19. Temnepatypa Kpuctamzanuu oJHOMOJUTBHBIX pacTBOpoB HCN u CgH;,04

omusku. Kakoit BBIBOJ MOKHO ClejaTh OTHOCHTEIBHO CTEIECHU AUCCOIHAINH (a)
HCN?

1)a=0
2)a=1
3)a=0,5

20. CkoJIbKO MOJIEH HERJIEKTPOIHUTA JIOJDKEH COAepKaTh 1 JIUTp pacTBopa, YTOOBI
ero ocmoruueckoe aasienue mpu 0 °C cocrasuio 2,27 Klla:
1) 0,001 monn
2) 0,01 monb
3) 0,1 momb
PACTBOPBI DJIEKTPOJINTOB
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1. Uemy paBHa koHIeHTpauusi noHoB kanmus B 0,1 M pactBope cynbduTa Kamus,
€CJIM CTENEHb Tuccounanuu conu pasHa 0,757

1) 0,15 M

2)1,5M

3)0,75M

2. KakoBa koHueHTpanus HOHOB Bomopoga B 0,1 M pactBope HCN, ecinu
KOHCTaHTa AUCCOLHUAIIMN KHUCIOTHI paBHA 7,2-10'10 ?

1)8,5:10° M

2)8,5:10° M

3)8,5:10" M

3. PaccuuraTh CcTeneHb AMCCOLMALMA W KOHCTaHTy auccomuanuu B 0,06 M
pactBope cinaboro OuHapHOro 3iyekrtposurta, eciu 0,055 M Moliekysn ocTaiuch
HEJIMCCOLIMUPOBAHHBIMH.

1)8,3%;  4,1-10™

2) 9 %; 4,9-10™

3)92%;  5,1-107

4. Yto Ttakoe pH pactBopa?

1)pH=-1g[H']

2) pH=1g [H']

3) pH=-1g [OH]

5. Ecom pH wusMenuTcs Ha [Be €AMHUIBI, BO CKOJIBKO pa3 HM3MEHUTCS
KOHIEHTPAIMS HOHOB BOJOpoaa?

1) 8 10° pa3

2) B iBa pasza

3)B 0,5 paza

6. Y Kakoro u3 pacTBOpoB HambOoJbIee 3HaueHue pH?

1) [OH]=10"M

2) [H'1=10"M

3)[OH]=10"M

7. Yemy paBHaA KOHIIEHTpAIMs HOHOB BOJIOpoa, eciii B pacTtBope pH = 10?

1) 10°M

2) 10'M

3) 10" M

8. Uemy paser pOH B 5:10* M pacreope H,SO,?

1) 11

2) 3

3)7

9. Omnpenenuth crenenb auccounanuu NaOH B 0,01 M pactBope, ecaiu pH
pactBopa paseH 11,97.

1) 0.93

2) 0,95

3) 0,98

10. Uemy oxaxercst paBed pH, ecnu cmemars paBHbie 00beMbl 0,005 M pactBopa
rugpokcuaa Hatpust u 0,01 M pacTBopa a30THOM KUCIOTHI?
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1) 2,6
2) 2,85
3)9,7
11. Onpenenute KOHCTAHTY PacTBOPUMOCTH KapOonara Oapus, eciu B 100 mn
HACBIIIEHHOTO pacTBopa ero mpu 25° C comepkuTes 1,38:10° r conn.
M (BaCOg3) = 197 r/™mou1b.
1) 4107
2)7-107
3)4-10™
12. Yemy paBHa pacTBOPUMOCTh OKcajlaTa Oapus B BOJE B MOJIb/J, €CIH €ro
KOHCTAHTa pacTBOpuMocTH 1pH 25 °C paBHO 1,5-107.
1)4-10*
2)4-10”
3) 410
13. Ompenenuts KoHIEHTpauuo noHoB Ca®* B MOIB/T M MI/1 B HACHIIICHHOM
pactBope CaCOs3, eciu K (CaCO3) =4,8: 107°.
1) 6,9- 10° M; 6,9 mr/n
2) 8,5-10° M; 5,9 mr/n
3)8,5:107 M; 6,9 mr/n
14. B kakom o0beme wmoxxkHo pactBoputh | 1T CaCOz; c¢ obpa3zoBaHueM
HACBHIICHHOTO pacTBopa eci K, (CaCO3) = 4,8:1072
1) 1449 n
2)156,7 n
3) 123,51
15. Paccunrtats koHCTaHTy pactBopuMmoctd BaSO,, ecnu ans momydenus 0,5 n
HACBILIEHHOTO pacTBopa ero Tpebyercst 1,16-10° r BaSO,.
1)9,9-10™
2)9,9-10°
3)4,9-10°
16. Omnpenenuth KOHIEHTpanuioo komiuiekcHoro woHa [AU(CN),]” B 0,05 M
pactBope K[AU(CN);], eciim oo = 100 %.
1) 0,05
2) 0,025
3)0,1
17. Paccuntats KoHieHTpamuio noHoB Hg* B 0,02 M pactBope Ko[HgBr.], eciu
KOHCTaHTa HECTOMKOCTHM KOMIUIEKCHOro HuoHa paBHa 1-10°, U mnepBuyHas
JUCCOIIMAITUS TIPOTEKAET MOJTHOCTHIO.
1) 1,5-107
2)1,9-10°°
3)4,5:107
18. Uemy paBHa ctenens rugpoiusa B 0,1 M pactBope NaJO3, ecniu
K nuce.HJO; = 0,167
1)7,9-107
2)1,9-10°
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3)4,5:107
19. Ilpu noGaBneHun alerara HaTpUsi K BOJHOMY PAaCTBOPY YKCYCHOU KUCIJIOTHI:
1) pH Bo3pactaeT, a cTeneHb TUCCOIUAIIMA YMEHBIIIACTCS
2) pPH u cTeneHp qUCCOIMAIMU OHOBPEMEHHO YMEHBIIIAFOTCS
3) pH ymMeHnbIiaercs, a cCTeneHb JUCCOIMAIIMKI BO3PACTAET
20. Kakas u3 cosneit 0osiee pacTBOpUMa B KUCIIOM PAaCTBOPE, YEM B UUCTOU BOJIE?
1) CdS
2) Cul
3) CaSO,
JUCIHHEPCHBIE CUCTEMBI U TIOBEPXHOCTHBIE SABJIEHUSA
1. JIucriepCHBIMU CUCTEMAMHU SIBJISIFOTCSI CHCTEMBL. . .
1) rereporeHHsie
2) TOMOTECHHBIE
3) onHodazHbie
2. JlucnepcHOCTh CUCTEMBI XapaKTEPU3YET. ..
1) Mepy pa3ipoOJIECHHOCTH TUCTIEPCHOM (Pa3bl
2) KOJTMYECTBO KOMIIOHEHTOB B CUCTEME
3) mpupoy TUCTIEPCUOHHON CPeIbl
3. KoitongHbeie CUCTEMBI OTHOCSTCA K CUCTEMAM. . .
1) cyOMUKpOreTeporeHHbIM
2) rpy0oaucnepCcHbIM
3) MOJIEKYJISIPHO-AUCIIEPCHBIM
4. JlucnepcHoii ¢dazoif Ha3zbIBaeTcs ¢asza,...
1) koTopas pacrpenensiercs
2) B KOTOpOU UJIET pacrpeieiieHue apyrou ¢assl
3) sBAsIONIASICS PACTBOPUMOM B TUCIIEPCUOHHOMN cpefie
5. ArperaTuBHasi yCTOMYMBOCTh KOJUJIOMIOB ONPEAEHSAETCS ...
1) IMCTIEPCHOCTHIO M HATMYMEM CTAaOUIIM3aTOpa B CUCTEME
2) TOJIBKO UCIIEPCHOCTHIO
3) TOJIbKO HAJIMYMEM CTAOUIIN3aTOPa B CUCTEME
6. Kakas TexHuueckas >KMAKOCTh OTHOCUTCS K KJIacCy AIMYJIbCHI?
1) cMa304HO-OXJTaXKAAr0IIask AKUJKOCTh
2) GeH3uH
3) nu3enbHOE TOIIIMBO
7. Kakoil mo 3HaKy HECYT 3apsii YacTHUIbl MPUPOTHOTO KOJUIIOHA, MUMEIOIIETO
(hopMyITy MULIEIITBI {{msio, ]- nHSIO; - xH* }-(n—x)H "2
1) oTpuLIaTENbHBIHI
2) NONOXKUTETBHBIN
3) HyneBou
8. Kakoe BemecTBO C yBEIMYECHHEM KOHIIGHTpAluu OyAeT YMEHbBIIATh
MOBEPXHOCTHOE HATSKEHHE BOJAHOTO pacTBOpa?
1) mo60€e MoroIIIee CPEeaCTBO
2) caxap
3) a30THas KUCJIO0Ta
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9. Kakas ¢Qopmyna cooTBeTcTByeT crTpoeHuio wmuueuisl  30as  AgCl |
CTaOMIIM3UPOBAHHOTO XJIOPUCTHIM HATpUEM?

1) { [mAgCI]-nCI - xNa* }-(n— x)Na*

2) { [mAgCI]-nCl™ - xAg* }- (n— x)Ag"*

3) { [WNaCl]-nCI~ - xAg* |- (n—x)Na*

10. Kakoit won Oyaer o0mamath HaWOONBIICH KOATyJIHUPYIOMIEH CHIOW IS

IOPUPOJAHON  KOJNJIOMJHOM  CHCTEMBI, MMEIOIEH  (GopMysly  MHIEIUIBI
{ [MALO,]-NAIO, - xH " }-(n—X)H " ?

1) AP
2) SO%
3) PO?{

AJIEKTPOXUMHNYECKHUE ITPOLECCHI
1. 'aibBaHUYECKUM 3JIEMEHTOM HA3BIBAETCA YCTPOUCTBO, B KOTOPOM:
1) mnpoucxoauT npeoOpa3oBaHWE XUMHUYECKONM HSHEPrUM  OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHOTO MPOIIECCa B AJIEKTPUUECKYIO SHEPIHIO;
2) NIpOUCXOAUT MpeoOpa3oBaHUE TEIJIOBOM IHEPTUHM B MEXaHUUYECKYIO paboTy;
3) mnpoucxoAUT NpeoOpa3oBaHWE XHUMHUYECKONW HSHEPrUU  OKUCIUTEIIBHO-
BOCCTaHOBUTEIBHOTO MPOIECCA B TEIJIOBYIO SHEPIHIO.
2. KakuM TUIIOM MNPOBOJUMOCTH JOJDKEH 00JajaTh Marepual »JIeKTpoaa B
raJlbBAaHUYECKOM AJIEMEHTE U B JIEKTPOJIU3EPE:
1) aneKTpOHHON TPOBOANMOCTHIO;
2) IBIPOYHOM MTPOBOJUMOCTHIO;
3) HOHHOW TPOBOANUMOCTBIO.
3. Kakas cxema OyneT COOTBETCTBOBATH TaJIbBAHUYECKOMY DJIEMEHTY, B OCHOBE
pabOThI KOTOPOTO JIEKUT TOKOOOpa3yroIias peaxius
Zn + 2AgNO3; — Zn(NO3), + 2 Ag :
1) (-) Zn [ Zn(NOs), || AgNOs| Ag (+)
2) (1)Zn | Zn(NOg), || AgNO3 | Ag (-)
3) (-)Zn| AgNO; || Zn(NO). | Ag ()
4. Yewm siBnsieTCs TJIaTHHA B TaJIbBAHUYECKOM 3JIEMEHTE?

(-) Pt, H, | HCI|| AgNO; | Ag (+)

1) TOABKO TOKOMIPOBOASIIUM MAaTEPUATIOM;
2) OKUCIIUTENEM;
3) BOCCTaHOBUTEJIEM.
5. YpaBHeHnue HepHcra 111 CTaHAApTHBIX PACcU€TOB MOTECHIMAIIA JJIEKTPOJA UMEET
BU/I:

0,059, |OX
1) Eowren = E oxrep + lg [LED]]
2) Eoyrep = E%oxren + 0,059 Ig [RED]

[oX]
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3) Eoxren = Eoxrep —FﬂlgM

n  [RED]
6. DIIEKTPOABMKYILAS CHUJIA TAIbBAHUYECKOTO 3JIEMEHTA ONPEEISETCS:
1) MakcuManbHOUM Pa3HOCTHIO MOTEHIIMATIOB KAaTO1a U aHOJa
2) MakCHUMaJIbHON Pa3HOCTHIO MOTEHIIMAJIOB aHOAA U KaToja
3) MUHUMAJIBHOM Pa3HOCTHIO OTEHIIUAIOB JJIEKTPOIOB
7. VI3MeHeHHe CTAaHIAPTHOTO HM300apHO-H30TepMudecKkoro moreHmuana (AG )
CHCTEMBI CBSI3aHO CO CTAHIAPTHBIM 3HAYCHHEM SIICKTPOABIDKYIIeH cuibl (AE)
raJlbBAaHMYECKOMN LEMU COOTHOIIECHUEM:
1) AG0298= - nFAEO
2) AG%46= - RTIgK,
3) AG%gg=AH - TAS
8. Kakol mpornecce mpoTekaeT Ha aHOI€ B TAIbBAHUYECKOM JJIEMEHTE

Ni | Ni®* (IM) |[H* (1IM) | Hy, Pt:

1) Ni—25Ni?"
2) H, —2 52H"
3) Ppt—2 >pt*
9. Kakoe 3HAaueHHE HMeeT CTAHIAPTHAS SJeKTpoiBmkymas cuia (AE?) B

ransBanmaeckom snemente Ni | Ni** (1IM) |[H* (1IM) | H, Pt (E%Nini= - 0,24 B;

E%H 11, = 0,00 B):

1)+0,24 B

2)+143B

3)-0,24 B

10. DneKkTposn30M HA3bIBACTCS:

1) COBOKYMHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB Ha JJIEKTPOaX
P MIPOXOXKICHUH AJIEKTPUUECKOTO TOKA OT BHEITHEr0 MCTOYHUKA YEPe3 pacTBOP
WJIM PACILIaB AJIEKTPOIUTOB

2) mpoiiecchl OKUCIEHUSI U BOCCTAHOBJICHUS B PAaCTBOPaX 3JIEKTPOJIUTOB

3) mpeoOpa3oBaHHE HSHEPTUM OKHUCIUTEIHLHO-BOCCTAHOBHUTEILHBIX IPOIECCOB B
ANEKTPUUYECKYIO SHEPTUIO

11. IIpaBuiio KaTOJHOTO BOCCTAHOBIIEHUS (DOPMYIUPYETCS CIEAYIOIIMM 00pa3oMm:
1) B mepByro odepenb Ha KaToJle BOCCTAHABIMBAETCS CHUCTEMA C MAKCHUMAalbHBIM
3HAYCHUEM MOTEHIIUAJIa

2) B IEpBYIO oyepeab Ha KaToJI€ BOCCTAHABIMBAETCA CHCTEMa ¢ MUHUMAJbHBIM
3HAYCHHUEM ITOTCHITHAI

3) B mepBylo ouepeab Ha KaToJle OKUCISIETCS CUCTEMA C HAMOOIBIIMM 3HAYEHUEM
NOTEeHIMaa

12. TlpaBuio aHOMHOTO OKHCIEHUS TIPU  DJIEKTPOJM3e  (POPMYIHPYETCS
CJIETYIOITUM 00pa3oM:

1) B mepByt0 ouepenp Ha aHOJE OKHCISIETCS CUCTEMa ¢ HAaWMMEHBIIIUM 3HAYCHUEM
MOTEHITNAIIA

2) B MEpBYIO ouyepeab Ha aHOJIE BOCCTAHABIMBAETCS CHCTEMa C MaKCHUMAaJIbHBIM
3HAYEHHUEM MOTEHITUAI
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3) B mepByIO OYepeah Ha aHOJE OKUCISETCS CHCTeMa C HauOOJBIIUM 3HAYCHUEM
MOTEHIMAA

13. Ilpu snexTponm3e BOIHOTO pacTBOpa Cylb(dara HATpHs HA KaTOJE MPOTEKAET
IPOIIECC:

1) Na*—2% 5Na (E’Nae'ma= - 2,71 B)
2) 2H* —2= 5H, (E%awm, = 0,00 B)
3) 2H,0—2% >H* + 20H" (E° =-0,41 B)

2H,0/H,,20H"

14. I1pu snextponu3se BogHOro pacreopa conu Kl Ha aHoje mpoTekaer mpoiiecc:
1) 21" —2 51, (E'\er = +0,54 )

2) 2H,0 —* 50, +4H"* (E002,4H+/2H20= 1,5 B)

3) 2H,0—2% >H* + 20H" (E° =-0,41 B)

2H,0/H, ,20H"
15. Kakoil mponecc mpoTeKaeT Ha MEIHOM aHOJE IPU JIIEKTPOJIA3E BOJHOTO
pacTBOpa CEpHOM KUCIIOTHI:

1) cu—2 >cu> (E’cwicu=+0,34 B)
2) cu —2 scu (Eoicu=+ 0,34 B)

3) 2H' —=H, (E"2m,=0,00 B)

16. Kak HazpiBaetcst 9/1C rajibBaHM4YECKOTO AJIEMEHTA!

(-) Pt,H; | H'(1 M) || Cu®*(1 M) | Cu(+), 3rauenue kotopoii paBuo 0,34 B u B 1ienu
HAXOJIUTCS CTAaHJAPTHBIN BOJAOPOIHBIN 2JIEKTPOI:

1) cranmaptraoii DJIC ranbBaHMYECKOTO 3JIEMEHTA

2) pa3HOCTBIO MOTEHIMAJIOB

3) 91C

17. KakoBa TeopeTHyeckas MOCJIEAOBATEIIBHOCTh OCAKICHUA  METAIJIOB
HaxoIsIIKEXCs B pacTBope B Buae nonos: Na',K* AI** Fe®* Cd®* Au®*, Ag®, Cu*?
Konuenrpanusa kaxaoro nona pasia 1 M. Ha anekTponusep 1nojgaHo HanpsiKeHUe
3 B.

1) Au®, Ag*, Fe**,Cu* ,Cd*, ocranbpHble ocakaaTbes He OyayT

2) Cd**,Cu®* Fe*" Ag", Au’*, nanee mporecc 2MeKTpOIH3a BOIbI

3) Na" K" AI** Fe*" Ccd*

18. B xakoM cnydae BbIJEIsETCS OOJbIe cepedpa: Mpu AJIEKTPOJIU3e paciiaBa
un BoHOTO pacTBopa AGNQO; (Bpems 25IeKTpoir3a U CHla TOKa OJTMHAKOBHI):

1) onHaKOBOE KOJIUYECTRO;

2) B city4ae 3JIeKTpOJIM3a paciljiaBa;

3) B cily4ae 3JIEKTPOJIM3a BOJHOTO pacTBoOpa.

19. Kakoii metamn cepeOpo WM MeIb, HaXOJSAIIUICS B PAacTBOPE CBOEH COJIH
(cranmaptaeie  yenous) ([AgT]=[Cu*]=1 M), mocbutass B pacTBOp HOHBL

npuooOpeTaeT OOJBIINNA MOJOKUTEIBHBIN 3apsij (EOCU2+/Cu =+ 0,34 B, EOAg*/Ag= +
0,8 B):
1) cepebpo
2) Melb
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3) oba 3apsina paBHBI
20. Tlowemy cyMMmapHbleé  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pEaKUUU
AIIEKTPOJIN3a MPOTEKAIOT B HANPABJIEHUHU yBeInueHus sHepruu ['mdoca:
1) mpotiecc SBIsIeTCS] MPUHYAUTEIBHBIM OT SHEPTHH BHEIIHETO UCTOYHUKA,
2) mpotiecc SIBISIETCS CaMOPOU3BOJIbHBIM;
3) cucTeMa HaXOAMTCS B COCTOSIHUM PaBHOBECHS
KOPPO3USA METAJIVIOB
1. YkaxuTe MEXaHHM3M KOPPO3HOHHOIO Mpouecca OpOH30BBIX JeTajieil (cruiaB
Me€J1b-0JIOBO) B BOJIE:
1) anexkTpoxumMuueckas
2) XuMH4YecKast
3) KOHTaKTHas
4) OmoxuMHuIecKas
2. Kaxoil BuA KOPpPO3MHM CTajdu BBI3BIBAET TOPEHHE IKUIKOTO TOILUIUBA,
COJIEP KAalLETO IIPUMECH CEPBI:
1) xumudeckas
2) BAEKTPOXUMUYECKAS
3) KOHTaKTHasl
4) OMoXUMHYECKas
3. ITouemy aktuBHBIH MeTauT Al He KoppoaupyeT Ha Bo3ayxe? HazoBute mpyrue
METAJIJIbI C AHAJIOTUYHBIMU CBOWCTBAMU.
1) U3-3a okcuaHo mienku; Zn, Mg, Cr, Ti
2) U3-3a BBICOKOTO MOTeHIMANA y MeTaiia; Cu, Ag, Au
3) U3-3a mm3koro notenimana; Mg, Cr, K
4) 13-3a naccuBaruu Metaiia; Zn, Cr, Fe
4. B xakoil cpene OdKcIulyaTauus JIaTyHU (CIUlaB LMHK-MEIb) SBIISETCS
*enatenpHor? B uem npuunHa:
1) pH=7; oOpazyeTcst THIPOKCHU ITMHKA, YCTOWYUBBIN B HEUTPATILHOMU Cpelie
2) pH>7; oOpasyeTcsi THAPOKCHU/T ITUHKA, YCTOWYUBBIN B IICIIOYHON CpeJie
3) pH<7; pa3pyiiaercst IUHK
4) pH>7; pa3pyiiaeTcsi UUHK
5. TepmoanHaMU4eCKHUM YCIOBHEM BO3MOXXHOCTH TNPOTEKAaHUS KOPPO3UHU
SIBJISICTCSL:
1) AG<0

2) ECPeHH > EMe”*/Me

3) 51C>0

4) AG>0

6. Onpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTh T'a30BOM KOPPO3UU U3ICIHS
u3 yraepoauctou ctanu mpu 900 °C, MPOTEKAIOIIEH IO PEAKIUHU:

Fe(T) + HzOHFeO(T) + H2(r)

1) He mpoTekaer, T.K. AG, , = 9,4 kJ[>/MOJIb

2) mpoTeKaer, T.K. AG.; = - 9,4 xJ[>k/M0IIb

3) mpoTekaer, T.K. AG, , = - 15,7 kJ»/Mo0I1b
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4) He mpoTeKaeT, T.K. AG, = - 9,4 kJ{x/MoIb

7. Kakyto razoByto atmochepy Haubosee 1esecooodpa3Ho BeIOpaTh i1 00paboTKu
tutaHoBoro uznenus npu 800 rpagycos Llenbcus? OTBET NOATBEPAUTE PACUETOM
AGY,

1) Apron; AG?, =0 k/[)x/MOIb

2) Kucnopon; AG,, = - 882,8 kJI»k/M0Ib
3) AzoT; AG), = - 229,5 xJIx/Monb

4) Xnop; AG,, = - 869,1 kJI»/M0b

8. IIpu xoppo3uu cIIaBa, COAEpIkKaLIET0 CBUHEL U OJIOBO Ha BO3ayxe npu pH=2,
OyZAeT MpoTeKaTh KaTOAHAs peaKLus:

1) O, + 4H" + 4e —2H,0

2)2H" + 2e — H,

3) O; + 2H,0 +4e — 40H

4) Sn’ - 2e — Sn**

9. Ilpm HapylmIeHHMM CBUHLOBOIO IOKPBITHS Ha JKEJIE3€ BO BIAXKHOM BO3IYyXeE

(pH=7) na anone Oyner npoTekaTh peakius ( E e ot = - 0,14 B;

0
E re2/re=-0,44 B;):
1) Fe® — 2e — Fe**
2) Sn** + 2e — Sn°
3) Sn’ — 2e — Sn**
4)2H" + 2e — H,
10. C kakuMm U3 METaUIOB KOHCTPYKTHUBHBIA KOHTAKT CTAJIBHON JETalu SBISIETCS

HanOosIee OMacCHBIM (EOFe“/Fe =-0,44 B; E s /sn= - 0,14 B; EOAg“/Ag = 0,80 B;

E%z 120= - 0,76 B):

1) onoBo u cepedpo

2) IUHK U cepelpo

3) nuHK

4) 0JI0BO

11. Ykaxute meTamibl, KOTOPbIE MOTYT KOPPOAUPOBATh C BBIACIECHUEM BOAOPOIA
B pacTtBopax (pH=2):

1) muHK

2) Menb

3) xene3o

4) cepedbpo

12. Kakwe mnpoayKThl KOppO3uu OOpas3yroTcs TMpU HAPYIICHUH HUKEICBOTO

0
TIOKPBITHS Ha CTAJIH BO BIIakHOM Bo3zayxe (E ™ /re=- 0,44 B;

E’ni/ni= - 0,25 B):
1) Fe(OH),
2) Ni(OH),
3) FeCl,
4) NiCl,
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13. Kakoe >xene3o KOppoaupyeT B KHUCIOW IMOYBe ObICTpee — HaxXOHAIIEecs B

KOHTaKTE C OJIOBOM WIHM MEIBIO? (EFeZ*/Fe = - 0,44 B, ESn2+/Sn =- 0,12 B,

Bepjcs = +0.34B)

1) C mensbto

2) C onoBoM

3) CkopocTh OJIMHAKOBA

4) He xoppoaupyet

14. Ilpu HapylmieHUHM OJOBSIHHOI'O TNOKPBITUS Ha CTaJIbHOM H3JEIUH B MOPCKOH
Boze (pH=8) Ha kaTtoae npoTekaeT peakuus:

1) O; + 2H,0 +4e — 40H

2) O, + 4H" + 4e —2H,0

3)2H" +2e — H,

4) Ya 02 +2H+ +2e¢ — Hzo

15. Tlpucagkum Kakoro MeTaula HE BbI3BIBAIOT KOPPO3UM AIIOMUHUS B
HeWTpanbHOM  cpene?  OTBETHl  NOATBEPAMTE  CXEMOM  BO3HMKAIOLIETO

ranbBaHnIecKkoro snementa ( E sy = — 1,67 B, EMg2+/Mg =-2,17B, Egp o, =

+0,34B, E,..,,.=—0,76B).

1) Maruus; Mg | O,, H,Ol Al

2) Meau; Al | O,, H,O | Cu

3) Hunka; Al | O,, H,O | Zn.

4) Meau u 1TMHKa

16. Kakue M3 yka3aHHBIX METAJJIOB MOTYT CIIY)KUTh MPOTEKTOPOM ISl 3aIlUThI

CTJIbHBIX M3AEIHUA OT KOPPO3MHM B MOPCKOM Bome ( EMgz+ g~ — 2,17 B;

E oo =-014B; E o\, = +034B;Er, =~ 044 B; E'zvi;m=- 0,76
B):

1) nuHK ¥ MarHui

2) 0JI0BO

3) maraui

4) mean

17. Jlnis 3ammThl METHBIX U3AENUN OT KOPPO3UHU BO BJIAJKHOM BO3AYyXE B KaueCTBE

KaTOJHOTO MOKPBITHS UCTIONB3YETCs( ECu“ icu — 1T0,34 B;
E% ni=-0,25B; E%ama9=0,80 B; E%crjer=- 0,71 B):
1) cepebpo

2) xpoM

3) HUKETb

4) cepeOpo 1 HUKEIIh
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18. Jns 3amuThl CTalbHBIX U3JIEIMA B KauyeCcTBE aHOAHOTO MOKPBITHUS

0 _ 0
uconb3yercs Metamisl (E crticr= - 0,71 B; ECuz*/Cu =+ 0,34 B; Eznmizn= -

0,76 B; E.2. ,r, = — 0,44 B)

1) XpoMm ¥ LIUHK

2) MeJlb U ITUHK

3) XpoM u Mefb

4) menn

19. Kakoiif MeToJ| 3alIuThl OT KOPPO3HH B MOPCKOM BOJIE CTAIILHOTO KOpITyca KpaHa
(pH>7) ucnonp3yeTcs Ha mpuyanax ( Eizn=- 0,76 B;

E./p = —0,44 B):

1) npoTekTopHas 3aumra; ZN — IpOTEKTOP

2) NOKpPBITUE U3 LIUHKA

3) 00paboTKa cpeibl UHEPTHBIM ra30M

4) xaToHAs 3allUTa

20. Kako#t u3 yka3zaHHBIX METOJIOB 3aIUThl OLIMHKOBAHHBIX TPYO OT KOPPO3UHU IO
NEHUCTBUEM JIBUXKYILEH BOJBI sIBJIsETCS Hanobosee 3p(HEeKTUBHBIM:

1) KOHTPOJIb 32 KAYECTBOM MOKPBITHS

2) NpOTEKTOpHAs 3alluTa

3) KaToHas 3aIuTa

4) 06paboTKa BOBI.
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