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|. Hesn u 3axa4y JMCHUITHHBI (MOAYJISI): U3YUYUTh MPUYMHBI 1 OCHOBHBIE 3aKOHOMEPHOCTH

MMPOTCKAHUA XUMHUYCCKUX peaKLII/Iﬁ Ha OCHOBC I‘JIy6OKOF0 HU3Yy4YCHUS CTPOCHUS BCUICCTBA,

TCPMOANHAMHUYCCKOI'0 1 KWHETUYCCKOI'0O MCTOAOB, a TAKKEC MCTOA0B (I)I/ISI/IKI/I, XHUMHHU U

COOCTBEHHBIX (PU3UKO-XMMUYECKHX METOJI0B, HEOOXOAUMBIMU JUIS (DOPMUPOBAHHS LIETIOCTHOTO

MNpCaACTaBJICHUA B 00/1aCTH XMMHYECCKUX HAayK, 1 paCCMOTPCHHA B3aUMOCBA3U OTACIIbHBIX

C€CTCCTBCHHEBIX HAYK, IJIs1 CO3JaHUsA XHUMHYECKOM COCTaBJ'IﬂIOH_Ieﬁ HaquOﬁ KapTUHBI MHpPA.

3amaun:

® Pa3BUTHUC YMeHI/Iﬁ aHajin3a NpUpOJHBIX U TEXHOTCHHBIX ITPOLECCOB
® YCTAHOBJICHHUC B3aUMOCBA3U SIBJICHHI OKPYXXAromero Mmupa
® JCIIOJIb30BAaHUC YMCHI/Iﬁ 1 HAaBBIKOB CHUCTEMATHU3alllN 3HAHUM B 00JIACTH €CTECTBEHHBIX HayK;

L4 q)OpMI/II)OBaHI/IC moaAXO040B K PCHICHHUIO JSKOJOTMYCCKUX MW COLOMUAJIbHO-3KOHOMHYCCKUX

npo0Jem;

® J[IPUMCHCHUC MMOJYUCHHBIX 3HAHUH U METOHOB UCCIICAOBAHUA IJI U3YUYCHUSA ITPUPOIHBIX

00BEKTOB.

Il. MecTo qucuuniaunsl B crpykrype OIIOII:
2.1. Yyebnas qucuuiuiviHa (MOAYib) OTHOCUTCS K 00s3aT€IbHOM YacTH MPOrpaMMbl

2.2. 1ng vu3y4yeHusl TAaHHOW yuyeOHOW AMCUMILIUHBI (MOZYJs) HEOOXOAUMBI 3HAHUS, YMEHHS U
HaBBIKH, (POPMHUPYEMBIC TIPEIIIECCTBYIONIMMHU JUCIUTUINHAMH :
EcrecTBeHHOHay4Has kKapTuHA MUpa, Pemenune npopeccuoHaabHbIX 3a1a4

2.3. Ilepedenp moOCHEOYIOMMX Yy4YeOHBIX AUCHUIUIAH, JUII KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS M HaBbIKH, (hOpMUpyeMble JaHHON y4eOHON TUCIUITMHOMN:

Teopus u TexHosaorust o0ydyeHnus B oOuiemM oOpasoBaHnu, COBpeMEHHbIE HAPaBICHUS Pa3BUTHUS

HayKU

I11. TpeGoBaHus K pe3yJibTaTaM 0CBOCHUS JMCUHUILIMHBI (MOLYJI5):

HepequL IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/I$I IO JUCIHHUIIIIMHE (MO,Z[yJ'IIO), COOTHCCCHHBIX C
HHIUKATOpaMu JOCTUKCHUA KOMHGTGHIII/II\/'I

KoMmnerenuus

NHaukaTopbl KOMIETeHUH I

PesyabTaThl 00yyeHus

VK-1 Cnocoben
ocyuecmenams NOUCK,
KpUMu4eCcKull aHau3 u
cunmes unghopmayuu,
NPUMEHAMb CUCTNEMHDBLU
n00X00 051 peuleHust
HOCMABNIeHHBIX 3a0a4

UKy

Ocy1ecTBIseT MOUCK,
KPUTHYECKHM aHAJIN3 U CUHTE3
nHpopmanuu, HeoOXOJUMOMN
JUISL PELIeHUs TIOCTaBJICHHBIX
3a/1a4y

NKyki12

[IpumensieT cucTeMHBIN
MOJXO0/ TSI PEIIECHUS
IOCTABJICHHBIX 3a1a4

3HAET: CIIOCOOBI ITOUCKA U
aHayn3a nHpopMaluu

yMeeT: JJOHOCHTh JI0
oOyuatromuxcsi 6a30BbIe
NpEeAMETHBIC HAYYHO-
TEOPETHYECKHE
IPECTaBICHHUS

BJIQJICET: HABBIKAMH PEIICHUS
npodecCHOHANBHBIX 3a7a4

OIIK-2 Cnocoben
yuacmeosamo 6 pazpabomie
OCHOBHbIX U
OONOIHUMENbHBIX
00paA306amMenbHbIX
npocpamm, pazpabameiéams
omoenbHble UX KOMNOHEHMbl

NJK onkz.1

y4acTBYET B pa3paboTke
OCHOBHBIX U JIOIIOJHUTEIIBHBIX
o0pa3zoBaTenbHbIE POTPAMMBI

MK OIIK;
pa3pabaThIBacT OTJACIbHBIC

3HAET: METO/Ibl pabOTHI C
KOMIIBIOTEPOM M OCHOBHOE
porpaMMHOe o0ecIieueHue,
TpeboBaHUs
['ocynapcTBeHHOrO CTaHAapTa
K IIpEIMETY




(6 mom uucne ¢
UCNONb308AHUEM
uHopmayuouHo-
KOMMYHUKAYUOHHBIX
MmexHo102Ull)

KOMITOHEHTBI OCHOBHBIX U
JOTIOJTHUTENBHBIX
00pa30BaTeNbHBIX IPOrpaMm

NJK OIIK; .3

OCYIIECTBIISIET BHIOOD
UHCTPYMEHTApHs
UH(pOPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUM ITpU
IIPOEKTUPOBAHUU CTPYKTYPBI U
COJIepKaHUsI OCHOBHBIX U
JIONOJTHUTEIbHBIX
00pa30BaTeJbHbIX IPOrpaMm

YMEET: OCYLIECTBIATH ITOUCK
nH(pOpMAIUU B TEKCTOBBIX U
JJIEKTPOHHBIX UCTOYHUKAX

BJIaJICET: HABBIKAMU ITOMCKA
uH(pOpMaLIUU s
podeccHoHaATbHOM
IEeITEILHOCTH

OIIK-8 Cnocoben
ocyuecmensamo
neoazoeuecKyio
0essmebHOCmb HA OCHOBE
CReYUANIbHbIX HAYYHBIX
SHAHUU

UK oriks.1

JleMOHCTpUpYET crelualbHbIe
Hay4HbIC 3HAHUSA B T.Y. B
MpeAMETHOMN 00acTu

NJK onks.2

OCYULIECTBIISIET
I1€JarOTUYECKYIO
JeSATEIbHOCTh HA OCHOBE
3HAaHUI BO3PAaCTHOW aHATOMUHU,
(bU3HOTIOTHH U IIKOIBHOM
TUTHUEHBI

WJIK ornks3

Brnageer MmeTonamu Hay4HO-
e JarOTMYECKOTO
WCCIIEIOBaHUS B MPEAMETHOMN
o0OacTu

NJK onks 4

HCIIONIb3YET METO/Ibl aHAIIN3a
MeJarornyeckou CUTyaluu,
npodecCuoHATBHON
pedekcu Ha OCHOBE
CHEIHATBHBIX HAyYHBIX
3HAaHUU

3HACT. OCHOBEI
CCTCCTBCHHOHAYYHBIX U
MaTeMaTHYEeCKUX 3HAHUM

YMEET: UCIIOJIb30BaTh
€CTeCTBEHHOHAYYHBIC U
MaTeMaTU4eCKue 3HaHUS IS
OpPHEHTUPOBAHHS B
COBPEMEHHOM
UH(POPMALIMOHHOM
IIPOCTPAHCTBE

BJIaJIeeT: MpUeMaMHu
WCTIOJIh30BaHUS
€CTECTBEHHOHAYYHBIX U
MaTeMaTHYECKUX 3HAHUH JUIs
OPHEHTUPOBAHUS B
COBPEMEHHOM
MH(POPMALIOHHOM
IIPOCTPAHCTBE




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHbI

4.1. O0bemM qMCHMIIMHBI (MO1YJI51) U BUABI Y4eOHOI padoThl

Buja yueGHoii padoThI Bcero yacos / Cemecrp (-b1)
3aYeTHBIX eTHHUIL 5 6
Oun
AyauTOpPHBIE 3aHATHSI (BCET0) 96 48 48

B Ttom uucine: - - -

Jlextuu (JIek)/(Dnextp) 32 16 16
[Mpaktuyeckue 3austus (I1p)/ (Dmextp)
Jlabopatopubie pabotsl (J1ab) 64 32 32
Koncyabrauuu (Konc) 2 1 1
CamocrosiTeibHas padora (CP) 28 5 23
Bun npomMexyTouHOM arTecTauu (3a4eT, SK3aMeH), OK3, 3K3. Ok3. | Ok3.
yacbl (Kontpop) 70 44 26
Kontpons (KO) 20 10 10
KonraktHas pa6ora, Bcero (Kont.pa6) 118
OO01mast TpyA0eMKOCTb: 3a4ETHBIC €IMHHIIBI 6 3 3
qachl 216 113 113

4.2. Conep:xanue yueOHOI0 npeamera

Pa3nen 1. Xumnueckasi TepMOAHHAMHKA

Tema 1. XumMnueckasi TepMOJIMHAMUKA

[Ipeamer XuMHYECKOW TEpPMOAMHAMUKM U 1eaH €€ u3ydyeHus. OCHOBHBIE TOHATUS U
ONpECIICHUs, HCIOJIb3yEMbIE B TEPMOJUMHAMHUKE: TEJIO, CHCTEMA, COCTOSHUE, IPOLECC,
napaMmerTpsl, 3Heprus, paborta, Terwiora, noreHuuan. CHCTEMBl OTKPBITBIE, 3aKpbIThIE U
M30JMPOBaHHbIE, TOMOT€HHBIE U T€TEPOTE€HHBIE, PABHOBECHBIE U HEPABHOBECHBIE

Tema 2. Hys1eBoii 3aK0H TepMOAUHAMHUKH

HyneBoii 3akoH TtepmoauHaMuKkd. PU3MYECKUH CMBICT HYJIEBOIO 3akoHa. Temmeparypa.
BHyTpennsis sHeprust - QyHkuus coctosHus. /IBe ¢opmbl oOMeHa 3Hepruei B cHCTEMax:
TeruioTa u pabora.

Tema 3. IlepBblii 3aK0OH TEPMOAMHAMUKHU

[TepBblii 3aKOH TEPMOAMHAMUKHU. Be4dHBIN NBUTATENh MEPBOTO POJa. DHTAIBNUS KaK (yHKIIUS
cocrosiHus. Terora npu MOCTOSHHOM 00beMe U MOCTOSIHHOM JaBlieHuu. TepMoauHamMuuecKkast
[IKana Uil BBIPAKEHUS TETUIOT XUMHUYECKHX peakiuil. Berumcrnenue paboThl MpH pa3iMdHbIX
nporneccax. Termoemkocts. CootHomenne mexay C, u C,. 3aBUCHMOCTb TEIUIOEMKOCTH OT
TEeMIIepaTypbl, pacyeT KOJIMYECTBA TeIUla ISl HarpeBaHus cucTeMbl. 3akoHbl J[rononra-Iltu u
Komnma-Helimana.

3akoHn ['ecca u cunenctBust u3 Hero. IIoHATHE O CTaHOAPTHBIX YCIOBUSIX WU CTAaHJIAPTHBIX
3HAYEHUSX BEIMYMH. OHTAJIbIMM Pa3IMYHBIX IPOLIECCOB: 00pa3oBaHUs, pa3IOKEHUS,
HEUTpanu3anuu, TOPEHHs, PacTBOpPEHUs, (Aa30BBIX MPEBpAICHUA, THAPATAIINH, HOHU3AIUH.
OHEpPruM CBSI3M W KPUCTAUIMYECKOM PEIMIETKH. 3aBUCHUMOCTh SHTAJIBIUU PEAKIUH OT
Temreparypsl, 3akoH Kupxroda. Kanopumerpudecknue usmepeHus.




Tema 4. Bropoii 3aK0H TepMOAUHAMUKH

Bropoii 3akon tepmoamHamuku. Ilporeccel paBHOBECHBIE W HEpaBHOBECHBIE, 0OpaTHUMbIC U
HeoOpaTumble. MakcumanpHast pa0oTa, coBepllaeMass B PaBHOBECHOM Iipouecce. Beunslit
nBuratens BToporo poja. Lluxn KapHo m ko3 GUIMEHT Moie3HOro ASUCTBUS. DHTPONHS Kak
(GyHKLUSA COCTOSIHMS. DHTPONUS OOpaTUMBIX M HEOOpaTHMBIX IpoleccoB. Pacuer sHTponuu.
Craructuueckuil  xapaktep OAHTponuMH. YpaBHeHue boabpimana. Iloctynmar  [lnanka.
AGCOoI0THAs SHTPOMMSL.

Tema S. Tperuii 3aK0H TEPMOAMHAMUKHU

Tperuii 3akoH TepMomuHamuku. Teopema Hepucra. CrneacTBUsi TpPEThEro  3aKoOHA
TEPMOJMHAMUKHU.

OObenuHEeHHOE YypaBHEHHE TepMoauHaMUKU. CBOOOJHAas W CBsI3aHHAs SHEPrusl. Mepa
XUMHYECKOTO CpojacTBa. HampaBieHne XMUMHYECKHX TIpoLeccoB. YpaBHeHue [mbOca-
['enpmromsia. XuMudeckuil noreHnuan. TepMoanHaMuKa B )KUBOU IPUPOJE.

Paszngen 2. PaBuoBecue

Tema 1. PaBHoBecue

VYcnosus paBHOBecus. 3akoH aercTByromux Macc. Koncranra pasHoBecus. Cesasp K, n K.
PaBHOBecue B rereporeHHbix mnpoueccax. CmeunieHue paBHoBecusi, npuHuun Jle Hlatense B
pasIMYHBIX MPUPOJAHBIX Ipoleccax. YpPaBHEHHE H30TEPMbI, M300apbl, U30XOPbl XUMHUYECKOU
peakuuu.

VYcnoBust paBHOBecus: Mexay ¢azamu. IlpaBuno ¢a3 I['mb6ca. YpaBHenune Kraysumyca-
Knaneiipona. ®a3oBbie nuarpammsbl. /luarpammsel coctosiHus Boabl U cephl. [lonmumopdusm.
OHaHTUOTPOIHBIE U MOHOTPOITHBIE NIEPEXO/BI.

Tema 2. /IByXKOMIIOHEHTHbIE CHCTEMbI

JIByXKOMIIOHEHTHBIE CUCTEMBI C TIPOCTOM 3BTEKTHKOM, COEOUHEHHS KOHIPYIHTHO U
MHKOHTPYSHTHO IUIaBsimuecs. TepMUYecKuil aHanu3, €ro 3HAayeHUe [UIsl IMOMCKAa HOBBIX
MaTepHaJIoB, CIIJIABOB M B pa3paboTKe TEXHOJOTHH MoiaydyeHus coneil (B ranyprun). [Tpunmumns
HENpephIBHOCTU M cooTBeTcTBUA. Cucrema xjopua Hatpus - Boga. ConsHble 6anu. Cucrema
xkene3o-yrnepoa. UyryH u cranb. DHU3MKOXMMUS 3aKalKM U OTIYCKa cTanu. I'ereporeHHbIe
TBepAo¢a3zHble cucTeMbl. KOMIIO3UIIMOHHBIE MaTepUabI.

PacTBOpbl  KMIKOCTB-KMAKOCTb.  J/IByXKOMIIOHETHBIE  CHUCTEMBI  JBYX  OIPAaHUYEHHO
CMEIINBAIOIINXCS )KUJIKOCTEH

Tema 3. TpexKOMIIOHEHTHBIEC CHCTEMbI

TpexxomnoHneHTHbIE cucteMbl. Koadduient pacnpeneneHus. DKCTpaKusl.

Paznen 3. PacTBopbl

Tema 1. PacTBOpBI

[TonsiTne o AucCHepcHbIE CcUCTeMaX, UX Kkiaccupukanus. VctuHHBIE pacTBOpbl. OOImas
XapaKTepUCTHKA PACTBOPOB, CHOCOOBI BBIpAXKEHHSI COCTaBa pPAcTBOPOB. MeXMOJIEKYIsIpHOE
B3aMMO/eicTBHE B pacTBopax. COBpEMEHHOE COCTOSIHME TEOPUU PACTBOPOB.

PacTtBOpBI XKUIKOCTH - Ta3. 3akoH ['eHpu. PacTBOPHI )KUAKOCTH-)KUIKOCTh. YIPYTrOCTh Napa Haj
pPacTBOPOM, HaCHIIIEHHBIN nap. 3akoH Payns. OTkinoHeHus ot 3akoHa Payis.

Huarpammbl  cocTaB-faBieHue. 3akoHbl KoHoBasmoBa. Aseorpombl. JlpoOHasi meperoHka.
Pextudukarus. Ileperonka HeCMENIMBAIOIMIUXCS KUAKOCTEH. [leperoHka ¢ BOJSHBIM IapOM.
PacTBopbl TBepabIX BemecTB B KUIKOCTAX. Kpuockomnus, s0ymnuockonus. Ocmoc. Ponib
ocMoca B TIpUpPOZie, B OMOJIOTHUECKUX OpraHu3Max, B TexHuke. OOparHblii ocMoc. OnpecHenue
MOPCKOH BOJIbI C TOMOIIbI0 0OPaTHOTO OCMOcCA.



Tema 2. PacTBOpBI 3J1EKTPOJIMTOB

PactBopsl amekrponuToB. OTkioHeHus: ot 3akoHoB Payms m Bant-I'odda. M3oronmueckuii
ko3 uuuent. Teopus snexTponutTudeckoi nucconuannu. CoapBaTalus HOHOB.

Teopust CHIIBHBIX 3JICKTPOJIUTOB, HOHHAs aTMoc(epa, MOHHAS CHUJia, AaKTUBHOCTh M KO UITHEHT
AKTUBHOCTH 2JICKTPOJIMTA.

PaBHOBecus B pacTBopax ciadbIX 3JeKTpoauToB. CTeneHb U KOHCTaHTa quccouuanuu. Boxa kak
cy1a0bli 35eKTposiuT. loHHOE pou3BeieHNe BOIbl, TOKa3aTelb KOHLIEHTPAIlMM HOHOB BO0OPO/1a
u ruapokcuna. Konopumerpuueckue meronsl omnpeaeneHuss pH. I'maponus. CoBpemeHHbIE
TEOPUU KUCIIOT U ocHOBaHUM. Tunsl pactBoputeneit. ConbBOIU3.

Bydepusie cmecu. VX ponbs B mpupoie 1 XUMHUUYECKOM aHATIN3e

Paznen 4. Daexkrpoxumus

Tema 1. D1eKTPONPOBOAHOCTH

Tunsl 3IEKTPONPOBOJHOCTA B TBEPAbIX M JKHAKUX MPOBOJHUKAX M MOJYIPOBOJHUKAX.
DJIIEKTPONPOBOIHOCTh CYIIEPUOHHBIX TPOBOIHUKOB

Tema 2. D1eKTPONPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB

CkopocTh JABMKEHUS M MOABUKHOCTH HOHOB. Yucia mnepeHoca. TopMoOxkeHUE HOHOB B
anekTpudeckoM mnoiie. 3akoHbl Konppaya.

N3mepenne 31eKTponpoBOAMMOCTH U unceln nepeHoca. Konaykromerpus

Tema 3. PapHOBeCHbIe 3JIEKTPOIHBIE MPOLECChI

MexaHu3M BO3HMKHOBEHHUSI CKauKa IMOTEHLMajla Ha TPaHULIe METauI-MEeTaJJl U METaJuI-pacTBOP.
PaBHoBecHBIN snekTpoaHblii  moTeHnMan. CTpoeHHe JIBOWHOTO  AJIEKTPUYECKOTO  CIIOA.
VYpasuenue Hepucra. Auddy3nonnsiii, MeMOpaHHBINA, aAcOPOLMOHHBIA MOTEHLIUABI, UX POJIb.
buonoruueckre MmeMOpaHBbI.

DNEeKTpOAbl CPABHEHMS, CTAHAAPTHBIN AJIEKTPOJHBIN MOTEHUMAN, PSAJ HANpPsLDKEHUS METasuloB.
Turbl 37E€KTPOIOB.

Xumuueckue 1enu. KonHneHTtpanmuonHnele 1enu. Kriaccudukamus u  TepMoIUHAMHKA
rajibBaHnueckux snemeHToB. 3mepenue DJ1C, HopmanbHbIN 35eMeHT. [loTeHImoMeTpruueckue
U KoJIOpuMeTpruueckue Metoibl onpeaenenus pH. [loreHmomerpuyeckoe THTpOBaHuUE.

Tema 4. HepaBHOBeCHbBIE 2JIEKTPOIHbIE MPOIECCHI

OCHOBBI 3JIEKTPOXUMUYECKON KUHETUKHU. DJIEKTPOJIU3 U €ro NPUMEHEHUE B IPOMBIIIEHHOCTH.
Kunernka osnextpoxumuyeckux peakiuid. [lomspuzamus. ITlomsporpadus. Hampsbkenue
pPa3JIOKEHMS, IEepeHaNpsoKeHUue. Peaklnuu JIEKTPOOKUCICHUS U DJIEKTPOBOCCTAHOBJICHUS.
Oco0eHHOCTH AIEKTPOJIN3a PACTBOPOB M PACIIIIABOB AJIEKTPOJIUTOB.

Koppo3ust metanmnoB u meroabl O60pbObl ¢ Heil. XUMHUYECKHE HMCTOUYHUKH TOKA. TOTTMBHBIMN
AJIEMEHT. DKOJIOTUYECKHUE ACIIEKThI AJIEKTPOXUMHUH.

Pa3nes 5. Xumnueckass KHHeTHKA

Tema 1. XumMuyeckass KHHETHKA

CkopocTh XMMHUYECKON peaklMM, €€ 3aBUCUMOCTb OT pa3IU4HbIX (DaKTOpOB. 3aKOH AEHCTBUS
macc. ['omoreHHble u reteporeHHble peakiuu. [IoHsATHE 00 aKTUBHBIX YacTUIAX U MEXaHU3MeE
XUMHYECKON peakunni. MeToIbl UCCIEI0BAHNS CKOPOCTH PEAKIIAM.

Tema 2. MoJieKyJIAPHOCTD U NMOPSIAOK PeaKknmii

Kunerndeckas knmaccudukanus peaknmid. Peakmmm 0, 1, 2, 3, n - mopsaka. OnpeneneHue
nopsiaka peakuuu. KuHETHMKa CHOXHBIX — pEaklMil: MapauielbHbIX, I10CIEI0BATEIbHBIX,
oOpaTtumbIX, conpsikeHHbIX. LlenHble peakuun. DoToxumMuueckue peakiuu. PoTOXUMUYECKUN
CMOT. XMUMHUYECKHE JIA3EPBI.

Tema 3. I'eTeporeHHble peakunu

I'ereporennsle peakuuu. Tonoxmmuyeckue peakuuu. CKOpOCTb TONMOXMMMUYECKHUX PpEaKLUM.
Metoapl M3MepeHus: CKOPOCTH TONOXMMHYECKMX peakuuu. IIpuMenenue. LlenHble peaknun.
DOTOXUMUYECKHUE pEaKLMU. SIIepHbIe PeaKIUN.



Tema 4. Biusinne BHeIIHUX (pPAKTOPOB HA CKOPOCTH PeaKIuH

Bnusaue Temneparypsl Ha ckopocTh peakuuu. [IpaBuno Bant [N'odda, ypaBHeHue AppeHnyca.
OHeprusi akTUBalUHU. Teopus MOJEKYJSPHBIX CTOJKHOBEHH, crepuueckuil Qaxrop. Teopus
AKTHUBHOT'O KOMILJIEKCA.

KaranuzaTtopel ¥ HMHIHOMTOPBI, WHULMATOPBL. ['OMOrEHHBIM KaTalinu3, KUCIOTHO-OCHOBHOM
karanu3. GepMeHTaTUBHBIN KaTalln3.

I'ereporenHslii katanus3. AKTUBATOPBI, IPOMOTOPBI, SJIbI.

Tema 5. [loBepXHOCTHBIE SIBJICHUSA

[lonsitTue o mnoBepxHOCTHBIX sBiIeHUsX. lloBepxHoctHoe Hatskenue. I[IAB, TIHB, TIMB.
Bnusinue pa3nuyHbix pakTOpoB HAa MOBEPXHOCTHOE HATSKEHHE.

Ancopbumsi. AncopOrusi Ta30B U MapoB Ha TBEPIbIX Tenax. M3orepmsl amcopbOmmu. [lpupona
afcopOLMOHHBIX CcHJ. AKTHUBUpOBaHHas azicopbuus u xemocop6buus. Ponb ancopOuum B
karanuze. CTaguu rereporeHHO-KaTaJIuTHYeCKON peakuuu. Teopuu reTeporeHHOro KaTaiusa:
banannuna, Ko6o3eBa, Bonbkenmreiina. Pois nedexroB B katanumse.

Kunernka XMMUYECKMX peakuui, MNOPOTEKAIMX B MOTOKE. PexXuMbl HACATBHOIO
NEepEMENINBAHUSA W WACAIBHOIO BBITECHEHUsA. BakHellllne TEeXHUYECKUE KaTaIuTUYECKUE
peakuuu



4.3. Pa3nensl U TeMbl TUCHUILINH (MOXYJIeil) M BUABI 3aHATHIA

Ne HaumeHnoBaHue pa3aena/TeMsl Buabl yuedHoii padoThl,
n/n BKJIIOYAsl CAMOCTOSITEJIbHYIO padoTy
dopmupyemble Bcero
00y4YaoImuNXCsl, MPAKTUYECKYI0 NOATOTOBKY OueHounble KOMIIETeH I (8
(IpM HAJIMYMHU) U TPYAOEMKOCTD (B Yacax) cpencTsa (un mcarou b1) aacax)
IIpakr. JIa6. A P
Jlexkuuu CPC
3AHATHUHA 3aAHATUHA
1. Paspen 1. Tema 1. Xumuueckas 5 2 1 6
Xumuueckas TEPMOIMHAMHKA
TEPMOJIMHAMHKA Tema 2. HyJieBoii 3aK0H 1 2 3
TePMOJANHAMHUKH Otuer no 1ab0paToOpHBIM
Tema 3. IlepBblii 3aKkoH 1 2 pabotam, pemienne VYK-1; OIIK-2; 3
TePMOAUHAMMKH 3a7a4, ONpoc, TecCT, OIIK-8
Tema 4. Bropoii 3akoH 1 2 KOHTpOJIbHAs paboTa 3
TePMOJANHAMHUKH
Tema 5. Tperuii 3aKoH 1 2 3
TepPMOANHAMUKH
2. | Pa3men 2. Tema 1. PaBHoBecue 1 2 1 4
PaBHoBecue Tema 2.
BYXKOMIOHEHTHBI 2 2 Ortuer 1o 1aboparo 4
JByxKomIone e TYET 10 J1a00PATOPHBIM VK-1: OIK-2:
CHCTEMBI pabotam, pemieHne OIK-8
Tema 3. 3ajad, pedepar, 3K3aMeH
TpexxkoMMoHeHTHbIE 1 2 3
CUCTEMBI
3 Pazgen 3. Tema 1. PacTBOpBI 1 2 2 Otuer no 1a00paTOpHBIM 5
PacTtBops1 Tema 2. PacTBopbI pabotam, pemenne VYK-1; OIIK-2;
3JIEKTPOJIUTOB 1 2 3a/1a4, OIpoc, TECT, OIIK-8 3
pedepar
4 Pa3znen 4. Tema 1.
DJIeKTPOXUMHUS DJIeKTPONPOBOAHOCTh 1 4 1 6
Otuer no 1ab0paToOpHBIM
Tema 2. SangosiM(’)feliZf‘:; VK-1; OIIK-2;
DJIEKTPONPOBOIHOCTH 1 2 Aa, OTpoc, peQepat, OIIK-8 3
TECT, KOHTPOJIbHAS
PACTBOPOB YJICKTPOJMTOB
pabota
Tema 3. PaBHOoBecHbIe 1 2 3

3JICKTPOAHBIC ITPOLECCHI




Tema 4. HepaBHoBecHbIe

1 4 5
3J1eKTPOJHbIe NMPOLECChI
Pazgen 5. Tema 1. Xumnueckast 3 10 4 17
XumMnueckas KHHETHKA
KHHETHKA Tema 2. MoJieKyJIIpHOCTH 2 6 4 12
M NOPSAJIOK peakiuii
T 3T Otuet no 1abopaToOpHBIM
eMa 5. 1 eTeporenmpie 4 6 4 paboTam, pelieHue YK-1; OIIK-2; 14
peaKiiin 3ama4, omnpoc, pedepar OIIK-8
Tema 4. Biusinue ’ 3K3ah/;eH ’
BHEIIHHUX ()AKTOPOB HA 4 4 6 14
CKOPOCThb peakuuu
Tema 5. IloBepxHOCTHBIE 3 6 4 13
sIBJIEHUS
HUTOI'O (B yacax) 32 64 27 115




4.4, . MeToguvecKkue YKazaHusd 110 oOpramm3anuuu CaMOCTOSITEJIbHOM paﬁoTbI CTyA€HTOB

B pamkax w3ydaemMol MUCHUIUIMHBI MPEAJIATarOTCs CIeAyromue GopMbl CaMOCTOSTEIbHOM

paboTHI:

e YyeOHoOe 3aJaHMe - BUJ] IOPYUCHHUS MPEIIOAABATENS CTYICHTY, B KOTOPOM COJIEPIKUTCS
TpeOOBaHUE BBIOJHUTH Kakue-IMOO y4yeOHbIE (TEOpEeTHYECKHEe U MPAKTHYECKUE)
nerctus. Kpurtepun ONEHKHM IO KaXJAOMY 3aJaHUIO IPENOAABATENb BBICTABISAET
JIOTIOJTHUTEIBHO.

e Ortyer - HaNKMCaHue OTYeTa Mo JabOPATOPHBIM paboTam

e [Ilouck marepuasioB B cetu UHTepHeT M B OMOJMOTEKe — 1O MpeaIaracMoun IJist
CPC teme cTyaeHT OCyHIECTBISET OUCK COBPEMEHHBIX BO33PEHMI, ONMCAHUNA TOUEK
3pEHMI pa3JINYHBIX aBTOPOB.

e IloaroroBka pedeparon

e CocraBjieHHe Nnpe3eHTALMI — MOAroTOBKA (haiina mpesenTtanuu He MeHee 10 ciaiinoB
C WUIIOCTPALIMSMU, CChIJIKAMU HA UCIIOIh3yEeMble UCTOYHUKH (HE MEHEE 3-X).

HpI/I BBIITOJIHEHUHU 3aJJaHUM 110 CP M0xHO BOCITOJIB30BaThCS CHG,HYIOIHGIZ HHTGp&TypOﬁZ

1. Ousnueckas xumus: YueoOHo-meroguueckoe mocobue. / Cocr. E.E. Mcromuna. —
Wpkyrck: N3a-Bo «Actipunt»,2021. — 84 c.

2. Kommougnas xumus: YueOHo-meTomuueckoe mocodoue / Cocr. E.E. Mcromuna. —
Wpkyrck: U3a-Bo «Actpunty, 2019.- 92 c.

3. Xumust: yaeOHo-Meroanueckoe nmocobue /Coct.: M.B. Hlkypuenko, E.E. UcTtomuna,

N.T. EscradreBa — Upkytck: U3n-Bo «Acipunty, 2018. — 124 c.

4.5. IlpumepHasi TeMAaTHKAa KYPCOBBIX padoT (IpoeKToB) (MpH HATUYNH) YUEOHBIM IITAHOM
HE TIPETYCMOTPEHO HAMMCAHUE KYPCOBBIX PadOT (ITPOEKTOB).

V. YueOHo-MeTOAMYeCKOe U HH(POPMALIMOHHOE o0ecriedeHne TUCIIUIITUHBI (MOIYJIs1):
a) MepeyueHb JIUTEePaTyphl:

1.

Kynpsmesa H. C. ®usuyeckas xumus [DNEeKTpOHHBIN pecypc]: yueb. ans OakaliaBpos,
yue0. aisa crya. By3oB / H. C. Kynpsimiesa, JI. I'. bongapera. - 9BK. - M.: FOpaiit, 2012. -
(bakanagsp). - Pexxum noctyna: 943 "bubnuorex". - Heorpanuu. nocrym.

TopmikoB, B. M. OcHOBbI (uU3MYECKON XUMUU [DIEKTpOHHBIM pecypc| : ydeOHUK /
B.N.T'opmikos, 1. A. Ky3Henos. - 6-¢. - D1nekTpoH. TeKCTOBbIe AaH. - [b. M.] : U3naTenbcTBO
"JIabopatopus 3Hanuii", 2017. - 410 c. - Pexxum nocryna: https://e.lanbook.com/book/97412.
- OBC "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-00101-539-0

Ouznyeckas xumus: yueb. g By30B: B 2 kH. / K.C.Kpacnos,H.K.Bopo6ses,1.H.I'ogues u
ap.;Ilox pen.K.C.Kpacnoga. - 2-e uzn., nepepad. u gorm. - M. : Beicur. mk. K#.1 : Ctpoenue
BemecTBa. Tepmoamaamuka. - 1995. - 511 ¢. (9 7x3.)

Ousnueckas xumus: Yued. s By30B (B 2kH. / K.C.Kpacnos,H.K.Bopooses,l1.H.I'ogHeB u
ap.; Iom pemnK.C.KpachHoBa. - 2-¢ wu3j.,mepepab.m jom. - M. : Beicm. mk. Ka.2:
DOnekTpoxumus. XUMHUYECKas KHHETHUKA U KaTaiu3. - 2-e u3l.,nepepad.u gom. - 1995. - 318 c.
(10 2x3.)

UnmnonutoB, Eprenuit [I'eoprueBuu. OPusmueckas xumus [Tekct] : ydeOHuk /
E.I" . MnmomuTtoB. - M. : Axanemus, 2005. - ISBN 5-7695-1456-6 : (11 5k3)

COopHuK 3a7a4 MO PU3NIECKON XUMUU [DIEKTPOHHBIN pecypc] : yueO. mocoOue st CTYI.
BY30B, 00y4. 1Mo Hamp. moarot. 6akamaBpoB 550500 u cmem. 651300 - "Metamnyprus" /
B.U.I'peizynoB u ap. - 9BK. - M. : U3n-Bo MI'Y, 2009. - 257 c. - Pexum noctymna: U3
"bubnuotex". - Heorpanuy. qocty.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%B4%D1%80%D1%8F%D1%88%D0%B5%D0%B2%D0%B0%2C%20%D0%9D%D0%B0%D0%B4%D0%B5%D0%B6%D0%B4%D0%B0%20%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0

7. TlanuenkoB I'. M. Xumuueckas KWHETHKAa M KaTaiu3: y4ed. MOCOOWE MJIT XUM. M XHM.-
texHois. cren. By3oB / I'. M. IlanuenkoB, B. II. JlebeneB. - 3-¢ w3m., ucop. U Jom. -
M.: Xumus, 1985. - 590 c. (6 2x3)

6) Criucok aBTOPCKUX METOAMYECKUX Pa3paboOToK:

l.Mcromuna E.E. ®usnueckas xumus: Y4eOHO-METOAMYECKOE TMOCOOMe I OakaliaBpOB
Hanpasienus 44.03.05 «Ilegarorunueckoe odpa3zoBanue (HanpaBieHHOCTH «buomaorus-XuMus»,
«BX-Xumus»/E.E. Uctomuna. — Upkyrck: U3a-Bo «Acnpunt»,2016. — 128 c. ISBN 978-5-
4340-0095-6

2. ®usnueckas xumus: YueOHo-meroaudeckoe mocooue. / Coct. E.E. Ucromuna. — UpkyTck:
N3n-Bo «AcnpunT»,2021. — 84 c. ISBN 978-5-6046586-3-5

B) 0a3bl JaHHBIX, HH(OPMAITMOHHO-CIIPABOYHbIE U IOMCKOBBIE CUCTEMBI:
http://www.physchem.chimfak.rsu.ru/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIAIIJINHBI
6.1. lomeneHus: u 060pyaOBaAHHE

[Tomemenuss —  ydeOHbIE ayauTOpUM [Jisi  TNPOBEACHUS  Y4YEOHBIX  3aHATUH,
npenycMoTpeHHbIX yueOHbsiM tianoM OIIOIT BO 6akanaBpuara, ocHaiieHbl 000py0BaHUEM U
TEXHUUYECKUMHU CPEICTBAMU O0yUECHHUSI.

[Tomemienust is CaMOCTOATENbHOM PabOThl OO0YYAIOMIMXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOKHOCTBIO TOAKIIOUEHHS K cetn «MHTepHeT» M obecriedeHneM AOoCTymna B
3MEKTPOHHYIO0 HH(pOpMaIIMOHHO-00pa3zoBaTenbHyto cpeny OI'BOY BO «UT'Y .

Oo6opynoBanue

Xumunyeckas nadopatopus Ha 10 MecT ¢ 1abopaTOpHBIM 000PYIOBAHUEM: BHITSKHBIC
mKadsl, TPUOOP AJIS AIEKTPOIIU3A CONICH, INTUTKH JJabopaTopHbIe (4 MIT.), BOJASHbIE OaHH,
neHTpudyra, BeimpsaMutens B-24, mkad cymunsabiii [IC-80-0, Bakyymubiii Hacoc HBP-1.,
TEPMOMETD IIEKTPOHHBIN, OaHI KOMOMHUpoBaHHas naboparopHas BKJI , Becbl yueOHbIe
nabopaTtopHsbie dekTpoHHbie BYJI-50 D, nocka ais Cymku XuM. mOCy/Ibl, BECbl TEXHUUECKHE,
TUTUTKH TabopaTopHble, BoAsHbIe Oanu, MydenbHas neur CHOJL, pedpakromertp,
BogonarpeBareinb, OHAUS SC-6010, Becw «Acculad VIC-300d3», Habop aMHHOKHUCIIOT,
kommnbroTepsl Celeron, konupoBanbHbIi annapaT Canon 6317, BEITSKHbIE HIKA(BI.
Texnuveckue cpeacTBa 00y4eHust

KomMmmbroTepHas TexHUKa, MOAKIIOYeHHAs K ceTu «IHTepHeT» ¢ 001UM T0CTYIIOM B
SUOC Ur'y
JleMoHCcTpanmoHHOE 000pyAOBaHKe, YIeOHO-HATISAHbIE TOCOOUS, XMMHUYECKas TIOCY/a,
XUMHUYECKHE PEAKTHUBBI.

6.2. JIuneH3MOHHOE U MPOTrPpaMMHOe ofecrievyeHne

Microsoft Office Profissional PLUS 2007 (Homep Jlunensum Microsoft 43037074,
OeccpodHo)

AntuBupyc Kaspersky Endpoint Security 10.1 (Popyc KonrtpaxtNe04-114-16 ot 14
Hosiopst 2016 v KES Cuer NePCI[3-000147 wu AKT ot 23 wHos6ps 2016 T
JIn.Ne1B08161103014721370444)

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
B oOpa3oBarensHOM Tmpoliecce MCHONB3YIOTCS AKTUBHBIE M HHTEPAKTHBHbBIE (DOPMBI
MPOBEJCHUS 3aHATHI (KOMIBIOTEPHBIE CHUMYJISIMHM, JEJIOBBIE U PpOJIEBBIE WIpPBI, pa3zdop
KOHKPETHBIX CUTYaIlUil, TPEHUHTHU, TPYMIOBBIE IMCKYCCHM), Pa3BHBAIOIIUE Yy OOYyYarOIUXCs
HaBBIKOB KOMAaHJHOW pabOThl, MEXKIMYHOCTHOW KOMMYHMKALlMM, NPUHATHS pEILIEHUH,
JHUJIEPCKUX KAauecTB U (POPMUPYIOIINE KOMITETCHIINH.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D0%BD%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9%20%D0%9C%D0%B8%D1%82%D1%80%D0%BE%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://www.physchem.chimfak.rsu.ru/

VIII.OOEHOYHBIE MATEPHAJIBI V1A TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTAIIUU

7.1. OueHo4HbIe cpeACTBA /ISl IPOBeAeHHUs TeKYLero KOHTPOJIsl ycneBaeMoCTH
YK-1; OIIK-2; OIIK-8

Pedepart/noxnan/koHcnexkt
VK-1

- KpaTKoe HM3JI0OKEHHWE B IUCHbMEHHOM/YCTHOM BHIC (B oObeMe 10 15 crpanun A4 mpudt
TimeNewRoman 12 xermp uepe3 1 umuTepBayw/ 1 crpanmma A4 A JOKJIana) COICpKaHUS
MPOYMTAHHON KHUTH, HAy4HOH pabOTHI, COOOIMIEHNE 00 UTOrax M3y4YeHHs HAyIHOW MPOOJIEMEI.
Kak npaBuiio uMeeT HayqHO-MH(POPMAIIMOHHOE 3HAUYCHHE.

Pedepar npencraBisieTcss Ha 3JE€KTPOHHOM HOCHUTENE M JOJDKEH COAEPKaTh CIIEAYIOLIHNe
pa3feibl: TUTYJIbHBIA JIMCT, COAEP)KAHHUE, BBEIECHUE, OCHOBHAS 4acTb, 3aKIKOYECHHE, CIIUCOK
UCTIOJIB30BaHHON JuTeparypsl. [Ipu moaroToBke pedepara CTYACHTHI HCIOIB3YIOT y4eOHYIO U
CHEeLMaNbHYIO JIUTEpaTypy, >KYypHajbHblE CTaTbM, cHpaBouyHUKHU. I[Ipu 3amure pedepara
HE00XOAMMO IOKa3aTh 3HAHHME JIMTEPATyphbl 110 U3yd4aeMOW IpoOieMe, aKTyalbHOCTb, YKa3aTh
OCHOBHBIE pa3/iesbl HaydyHOro pedepara U CYIIHOCTh U3J1araeéMbIX MOJI0KEHUH, cAeaTh BbIBOJ,
¢ 0003HAaYECHNEM MPAKTHYECKONW U HAYYHOW 3HAYMMOCTHU TeMbI nccieoBanusi. CBOeBpeMEHHOE U
Ka4eCTBEHHOE BBINOJIHEHHE pedepaTa BO3MOXKHO JIMLIb MPU IUIAHOMEPHOM CaMOCTOSTEIbHOM
paboTe 1 MOoCeUeHUH KOHCYIbTallui, paclICaHuEe KOTOPBIX COTIaCOBBIBAETCS CO CTYCHTAMHU.

[IsTnbamipHast oleHKa 3a pedepar CKIAbIBACTCS COTTIACHO KPUTEPUSAM: aKTyaJIbHOCTH,
JAKOHWUYHOCTb  W3JIOKEHUS, CTWIMCTUYECKass M  pedyeBas TI'PAMOTHOCTb B TEKCTE,
CaMOCTOSITENIbHOCTh MBIIIJICHUS! C AJIEMEHTaMU TBOPYECKOIO BOOOPAKEHUS, PACKPBITHE TEMBI,
HCII0JIb30BaHUE TIEPBOMCTOYHUKOB, BHIBOBI.

IIpumepHbIe TeMbl pedepaToB

[uxn KapHo 1 k03¢ GUIMEHT MO0JIE3HOT0 1eHCTBHS
TepMoauHaMuKa B )KUBOH IIPUPOJE.

Cwmenenue paBHoBecusi, npuHiun Jle lllaTenbe B pa3nuyHbIX NIpUPOIHBIX MPOIIECCAX.
CriocoObl BbIpaXKEHHUsI COCTaBa PacTBOPOB

PacTtBopbI )XuIKOCTH - ra3. 3akoH ['eHpu.

Ileperonka HeCMEIIMBAIOIIUXCSI JKUIKOCTEH.

[Ieperonka ¢ BOJSIHBIM ITapOM.

Omnpenenenne MOJIEKYJISIPHON MacChl BEILIECTBA.

I'upponus.

0. Bydepnsie cmecu. VX posb B IpUpoJIe U XMMUYECKOM aHaIM3e.
1. CkopocTh ABMKEHHUS U TIOJBUKHOCTH HOHOB.

12. Yucna nepeHoca.

13. DneKTporpoOBOAUMOCTh CYIIEPHOHHBIX IIPOBOJIHUKOB.

14. DnexTponu3 U ero NpUMEHEHNE B POMBIILIEHHOCTH

15. Xumuuecknue UCTOYHUKH TOKA.

16. TorIMBHBIH 3JIEMEHT.

17. Dxonoruyeckue aceKkThl AEKTPOXUMUN

18. ®oToxumMHuyeckuii cMor. XuMHUECKHUE JIa3ephbl.

19. KuHeTnka XMMHUYECKHX peaKkil, IPOTEKArOIUX B IIOTOKE.

20. PexxuMbl nieaabHOTO MEePeMEIMBAHUs U UCATbHOTO BEITECHEHHUS.
21. BaxxHele TeXHUISCKNE KaTATUTUYECKUE PEaKITHIH.

RBOoo~NORwNE



Kpurepun onenkn peepara

Ounenka 5 cTraBUTCS, €CIIM BBINOJIHEHBI BCe TPeOOBAaHUS K HANMMCAHUIO U 3alIuTe pedepara:
o0o3HayeHa mnpobiema U 000CHOBaHA €€ aKTyalbHOCTh, CAENAH KPAaTKUN aHAINU3 PAa3IUYHBIX
TOYEK 3PEHHs Ha pacCMaTPUBAEMYIO0 MPOOJEMY M JIOTUYHO M3JI0KEHA COOCTBEHHAS MO3MIIMA,
chOopMyIIMpOBaHbl BBIBOJABI, TE€Ma pPACKpbITAa IOJHOCTBHIO, BbIAEpKAH OO0BEM, COOIIOCHBI
TpeOOBaHUSI K BHEIIHEMY O(OPMIICHHIO, JaHbl TPABWIBHBIE OTBETHl Ha JOMOJIHUTEIbHBIC
BOIPOCHI.

Ounenka 4 — ocHOBHble TpeOOBaHUS K pedepaTy MU €ro 3alluTe BBIIOJHEHBI, HO MPH 3TOM
JOMYIIEHbl HeMouéThl. B YacTHOCTH, HMMEIOTCS HETOYHOCTM B H3JIOKEHUU MaTepuana;
OTCYTCTBYET JIOTUYECKasi MOCJeI0BaTEIbHOCTh B CYKICHUSIX; HE BBIJEpKaH 00bEM pedepara;
UMEIOTCSl yIyHieHusT B O(QOpPMIIGHWH; Ha JOMOJHUTEIbHBIC BOMPOCHI MPH 3aIIUTE JaHBI
HETOJIHBIE OTBETHI.

Ounenka 3 — WMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHUS OT TpeOoBaHMH K pedepupoBaHuio. B
YaCTHOCTH: T€Ma OCBEIIEHA JIMIIb YaCTUYHO; JOIMYIIEHbI (pakTHUeCKHe OMHMOKU B COJCPKAHUH
pedepaTa WM TMPU OTBETE HA JOMOJHHUTEIBHBIE BONPOCHI; BO BPEMS 3alIUTHI OTCYTCTBYET
BBIBO/I.

Onenka 2 — Ttema pedepara He pacKpbITa, OOHAPYKHMBAETCS CYIIECTBEHHOE HEMOHUMAaHUE
po0OJIEMBI.

Ouenka 1 — pedepar He IpeaCTaBIIECH.

IIpumepHbIe 321aHUA K KOHTPOJIBLHBIM padoTam
OIIK-8

1. DHTponMs - Kak KpUTEpUH BO3MOXHOCTH, HANpaBICHUs, IMpeiesia CaMOIPOU3BOJILHOTO
TeueHus npoiecca. MiaMeHeHnne 3HTponuu B U30JIMPOBAHHON U HEM30JUPOBAHHOW CHCTEMAaX MpHU
00paTHMOM U HEOOpPAaTUMOM TEUYEHHH MpoIlecca.

2. Ileperonka OWHapHBIX >XKUIKUX cMmeced (ompenereHue), BUIbl TEPETOHOK, OCHOBHAs
3aKOHOMEPHOCTh, ONKCHIBAIOILIAS SIBJIEHHWE, Ha KOTOPOM OCHOBaHa meperoHka. Ilpusenute
JuarpaMMy KHUIEHUS JJi1 UACAIbHOW CMECH M YKaXHTE€ COCTaB OCTaTKa M JUCTUIUISATA NpU
peKkTU(UKAIIMT B ONITUMAJIBHBIX YCIOBUSX CMECH MPOU3BOJILHOTO COCTaBA.

3. 3ona OydepHoro neiictBus U ee NpuMepHOe onpeaencHue. bydepHas emkocTh -
KaueCTBEHHAs] W KOJMYECTBEHHAs XapaKTEePUCTHKA. 3aBUCUMOCTh Oy(pEepHOW €eMKOCTH OT
KOHIIEHTpaluu 0y(hepHOro pacTBOpa M COOTHOIICHHS KOHIIEHTPAIIMH KOMIIOHEHTOB B Oy epHOM
pacTBope.

4. PaccuuTtaiiTe HW3MEHEHWE cTaHmapTHoW »Hepruum [ubOOca peakumu 4HCI(r)+O; (r)= 2
H.O(k)+2Cl, (r) Onpenenure 3HaueHWe KOHCTaHT paBHOBecus Kp m Kc aroit peakium u
YKa)KUTE HallpaBJCHUE €€ MPOTEKAHUS.

5. UucTeiii 0€H30J1 KUTTUT TIpU HOpMalibHOM aTtMocdepHoMm aasieruu npu t=80.1C, a pactBop,
conepxkamuii 0,302 r mudennnamuna B 30,14 r Oen3ona kunut npu 80,255 C. VnpenpHas
TETJIOTa UCTapeHus OeH3o0ia pu t ero kumeHus paHa 396/x/r. Berauciante MOIspHYIO Maccy
T(peHnIaMHIHA.

6. Boansiil pacTBop xyopuaa HaTtpusa 3amepsaeT npu -1,8 C. Uemy paBHa OCMOISIPHOCTH 3TOTO
pactBopa? CKOJBKO I'paMM TIIOKO3BI CIEIyeT pacTBOPUTH B 50 I BOJBI, YTOOBI MOTyYEHHBIN
pacTBop 3amep3ai npu 1o ke temneparype? Kkp (H20)=1,86

7. DKcTparupyroT ion u3 4 1 BogHOro pactBopa ¢ KoHieHtpauueil 0,1 r/1 cepoyrieponom
nopuusiMu 1o 100 mur mpu 25 C. Ckonbko TpamMMm Homa OyJeT H3BJICYCHO IOCTE IMEepPBOMH
sKcTpakuuu? CKONBKO HYXHO TPOBECTH OKCTpAaKUWiM, 4ToObl u3BieYb Hoa Ha 99%?
Koaddumuent pacnpenenenus iomga Mexxay cepoyriaepoaom u Boaoit mpu 25C =590.



8. Kaxkoit u3 3-x OydepHbIX pacTBOpOB: (hOPMHUATHBIN, alleTaTHBINA WK OMKapOOHATHBIN ClIeIyeT
BBIOpATh, YTOOBI MPUTOTOBUTH pacTBop ¢ pH=5,1? OTBeT 060CcHOBaTh. PaccunTtarh, kakoit 00beM
KHCJIOTHl U HATPUEBOW COJM ATOM KUCIIOTHI C KOHIIEHTPALUSAMH COOTBETCTBEHHO 0,2 MOJIB/T U
0,1 Monw/n cnemyeT B3sATh, 4TOOBI HMpHUTOTOBUTH 50 M Ttakoro Oydepa. Kucoon=1,8%10-4,
Kcnscoon=1,8%10", K Hppos=4,5%10".

Kpurepun onenuBanus:

OLEeHKH «OTJMYHO» 3aCIy)KUBAaeT CTYACHT, OOHApYKUBLIMHA CHCTEMaTH4eCKoe M TIiyOokoe
3HaHUE YYEOHOTO MaTepuana, JEMOHCTPUPYIOIIMKA TOJTHOE W CaMOCTOSTEIBbHOE PACKpPBITHE
BOIPOCOB B 00BEME MPOrpaMMbl, CIIOCOOHOCTb $CHO U IPaBWIBHO OTBEYaTh Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI MIPENOJABATENsl, YMEHHE HCIOIb30BaTh CPAaBHUTEIbHBIN OIX0/ IIpU
W3JI0)KEHUU MaTepualla, COIPOBOXKAATH OTBET NIPUMEPAMHU, YETKOE U NPABUIBHOE ONPEICICHUE
HOHSITUN, UCTIOJIb30BAaHUE TEPMUHOB.

OLlEHKM «XOpOLIO» 3acly’KUBaeT CTYICHT, OOHapy)KMBIIMM IOJHOE 3HAHUWE Y4eOHOro
MaTepuaia, yCBOMBUIMI OCHOBHYIO JUTEPATypPy, PEKOMEHJOBAHHYIO B IPOrpaMMe, MMOKa3aBILINN
CUCTEMATUYECKUN XapakTep 3HaHWM 110 JIUCUUIUIMHE, HO IPH OSTOM JONYCTUBIIUM HE
IPUHLMIIAAIbHBIE IOTPEIIHOCTH

OneHka «y10BJIeTBOPHTEIbHO» BBICTABIISAETCS, €CIM CTYJCHT BBIIOJIHWI 3a/1aHUE WM OTBETHII
Ha BOMNPOC, HO MpPH 3TOM OBUTM JOMYIIEHBl NPUHIUIHAIBHBIE OMIMOKH; YPOBEHb BIIAJICHUS
NOHSTUAMM HEBBICOKH, HEAOCTATOYHASI Pa3BUTOCTh OCHOBHBIX 3HAHUI U YMEHUM.

Temamuka nucemennozo onpoca no meme « Tepmoounamukar
VK-1; OIIK-2; OIIK-8

1. Kak MoxxHO mojcuuTaTh paldOTy, MPOM3BEACHHYIO TEPMOJMHAMUYECKOM cHCTEMOHN mpu
nepexoie €€ OT OJHOTO COCTOSIHMS B JApyroe? 3aBUCHUT 1M 3Ta paboTa OT XapakTepa
TEPMOJMHAMHYECKOI0 Ipolecca, MPOUJEHHOro cUcTeMon? SIBisercs M OECKOHEYHO Majoe
npupaueHre padoThl NOIHBIM U dEepeHIIaTIoM B MAaTEMaTHYECKOM OTHOILICHUN?

2. Kakue TepmMoinHaMUYECKHE MTPOLIECCHI HA3bIBAIOTCA 00paTUMBIMU?

3. Uto Takoe KpyroBoil T€pMOJMHAMHYECKHN Ipouecc? SBISAIOTCS M BCE KPYTOBBIE MTPOLIECCHI
00paTUMBbIMU?

4. Kakum Qu3MuecKuM M MaTeMaTUYeCKUM YCIOBHUSAM JIOJDKHA YIOBJIETBOPSTH BEIMYUHA,
KOTOPYIO MOXHO Ha3BaTh (yHKUMENH cocTosiHus cuctembl? Kakue TepMoanMHaMHUUYecKue
BEJIMYMHBI SIBIIAIOTCS QYHKLIUSAMHU COCTOSTHHUSI CUCTEMBI?

5. SlBngercs nu OECKOHEUHO Majioe TpHpalleHue kKojaudecTBa Teria dQ B MaTeMaTHYECKOM
OTHOILEHUU NMOJHBIM Tudpepenmanom kakoi-muoo Gynkun Q(p,T) mmm Q(V,T)?

6. Uro Ttakoe TtemnoeMmkocTh Tena? Ilpum Kakux yClIOBHSIX 53Ta BEJIMYMHA MPHOOpETaeT
ornpeneneHHbli puzndeckuit cMpicn? OrpaHuYeHsl U KaKUMH-HUOY/b NpeeaMi BO3MOKHBIE
3HaueHus: TemoeMkocTtu? Ilpu KakuMX yCIOBHSIX TEIUIOEMKOCTh ObIBaeT OTpPULIATEIbHOMN
BEJIMYNHOMN?

7. Kakue onbIThl TOKa3bIBAIOT, YTO MOJIEKYJISIPHO-KUHETHUECKAasl SHEPrus MepeXoauT B JAPyrue
BU/IbI DHEPTUU?

8. Ha ocHOBaHMU KakuX OIBITOB YCTaHOBJIEHA BO3MOXXHOCTb M3MEPSATh KOJIMUYECTBO TEIJia B
eIMHUIIaX MEXaHUYECKOU paboThI?

9. B ueM cocTouT coaepKaHHE MEPBOrO 3aKOHA TepMoanHaMHMKN? Kak 3ammceiBaeTcs NepBbIA
3aKOH TEPMOJUHAMUKHN?

10. B xakux cinydasx NpHUpALIEHWE BHYTPEHHEH SHEPIMU CHCTEMBI PABHO IOJBEICHHOMY K
CUCTEME KOJIMYECTBY Tera?

11. B xakux ciay4dasix BHyTPEHHSSI SHEPTHUS CUCTEMBI MOCTOSHHA?

12. B kakux ciyyasiXx HW3MEHEHHE BHYTPCHHEW HSHEpruy CHUCTEMbl PAaBHO BHEIIHEH paboTe,
COBEPIICHHOW CUCTEMOM?



13. Kakast cBsi3b MeXAy pe3ylbTUPYIOIIEH paboTOH, COBEPIIEHHONW CHUCTEMOW MpPHU KPYroBOM
TEPMOJIMHAMUUYECKOM IpPOLIECCe, U CYMMapHbIM KOJUYECTBOM TEIUIA, B3ATBIM WU OTAAHHBIM
CUCTEMOM y HCTOYHUKOB Teruia?

14. Tlouemy nepBbIi 3aKOH TEPMOJMHAMHUKM SKBHUBAJICHTEH YTBEPXKIECHUIO O HEBO3MOXXHOCTHU
IIOCTPOEHHUS BEYHOT'O JBUTATENS IIEPBOTO poaa?

15. Kak Ha ombiTe BBIACHSETCS BOIPOC O 3aBUCUMOCTH BHYTPEHHEHM SHEpruM rasza OT €ro
o0bema?

16. Kak npu nmomouiy MareMaTH4ecKoro BBIPAXKEHHUs MEPBOr0 3aKOHA TEPMOJAMHAMUKH HAWTH
CBSA3b MEXKIY ABYMsI 3HAUEHUSMHU TEIUIOEMKOCTH uaeanbHoro raza Cp u CV?

17. B yem ¢u3udeckas npuiyrHa pa3inuus 3HaueHui Tertoemkoctd Cp u CV?

18. IIpuBenuTe MpUMeEpHl €CTECTBEHHBIX M TEXHUYECKUX aauabaTHBIX MporeccoB. Yemy paBHa
pabora, coBepulaeMas MIEIbHBIM Ta3oM Inpu  aguabatuueckoM  npouecce?  Ilpu
M30TEPMUYECKOM Ipolecce?

19. 3a cyer KakOro MCTOYHHMKA SHEPIHU COBepILaeTcs padoTa Mpu U30TEPMUIECKOM Ipolecce?
20. K kakoMy npenenbHOMY 3HAYEHHIO CTPEMUTCS BEJIMYMHA TEIUIOEMKOCTH Tejla IpU
OpUOJIMKEHUU  YCIOBUM TEpMOJMHAMHUYECKOrO Ipolecca, A KOTOPOro OIpenensercs
TEIJIOEMKOCTh TeJla, K H30TePMUUECKUM (a11na0aTHBIM)?

21. KakoMmy ycIOBHIO YJOBJIETBOPSIIOT IPOLIECCH, Ha3blBaeMble MoiuTponuyeckumu? Kak
3aMMChIBAETCS] YPaBHEHHUE ITUX MIPOLIECCOB?

22. Kak y3HaTh Ha OCHOBaHMM PV-aumarpammbl T€pMOJMHAMHUYECKOTO IIMKJIA, HA KAaKHX €ro
ATamax TeIIo norjiomaercs (oTaaercs) paboyum Teaom?

23. Kakomy TpeOOBaHHUIO JOJIKHO YIOBJIETBOPATH YCTPOICTBO, COBEPILAOLIYI0 MEXaHHUUECKYIO
paboTy 3a cyeT MOJBOAMMOrO KOJIHMYECTBA TeIja IS TOTO, YTOOBI 3TO YCTPOMCTBO MOTJIO
CUNTAThCA TEIJIOBOM MALIMHON B TEPMOJANHAMHUYECKOM CMBbICIIE?

24. MoxHO 1M Ha3BaTh TEIJIOBOM MAIIMHON LMIUHAP, HAMOJHEHHBIM ra3oM W 3aMKHYTHIN
HOpILHEM, KOTOPBIM B pe3ylbTaTe HarpeBaHus (OXJIaXIEHUs) raza COBEpIIAET HENpepbIBHOE
JIBI>KEHUE TOJIBKO B OJIHY CTOPOHY?

25. Uro Ha3piBaeTcs K.II.JA. TEIUIOBOM MamuHb? Yemy paBeH K.n.ja. nukiaa Kapso,
OCYIIIECTBIISIEMOTO UJI€AIbHBIM Ta30M?

26. Kak pabotaer mammnaa KapHo B kauecTBe XOJIO0JMIIbHON?

27. B KakoM COOTHOIIEHWW HAXOJWUTCA K.II.J. TEIUIOBOH MAaIIWHBL, paboTaroIeld 110
IIPOU3BOJBHOMY KpYrOBOMY LMKy, C K.LJA. MamuHel KapHO ¢ TeMHM XK€ TEeIUIOBBIMU
pe3epByapamu?

28. Kakue (OpMyIMpOBKM MOXHO JaThb BTOPOMY 3aKOHY TepMmoanHamuku? Kak MoxHO
JI0Ka3aTh SKBUBaAJIEHTHOCTh (hopmynupoBok Knaysuyca u Tommncona-IInanka? 7. CnpaBeniuBo
JU YTBEPXKJECHHUE, YTO BTOPOM 3aKOH TEPMOJMHAMMKHM HE JIOIMYCKAE€T BO3MOXHOCTU IIOJHOTO
IpeBpalleHus Tersa B padoty?

29. B ueM pa3Huua "BEYHBIX JABUraTesei" epBoro U BTOporo poaa?

30. Iloyemy "ocymiecTBieHHE" BEYHOrO JBUTATENs BTOPOrO pojaa OblIO Obl MPaKTUYECKU
AKBHUBAJIEHTHO '"NOCTpOEHUIO" BeyHOro nasurarens nepsoro poxaa? 31. YTo MOXKHO cka3aTh O
3HAYEHUH K.I1.J. HEOOPATHUMBIX TEIUIOBBIX MAalIMH MO CPABHEHUIO C K.I.J. 0OpaTHUMbIX MaIllUH,
paboTaronx B TOM ke MHTepBaje Temneparyp? B uem conep:kanue reopem Kapno?

32. Uro Takoe mpuBEIEeHHOE Koin4yecTBO Termua? KakoMy yCIOBHIO —YIOBJIETBOPSIOT
IIPUBEICHHBIE KOJIMYecTBa Teria s nukia Kapao? KakoMy ycioBUi0O OHM YAOBIETBOPSIOT JUIsS
MIPOU3BOJILHOTO KPYrOBOTO Ipolecca?

33. Kak 3anuceiBaercst nuddepennuan sarponuu dS? Sensercs nu sHTponus (GyHKUUEH
cocrosiHus? Kak 3anucars BTopoe Hayallo TEPMOJIMHAMUKY C TIOMOIIbIO ()YHKIIUH SHTPOIUU?
34. Kak u3MeHseTcss SHTpOnHs NMpH OOpaTHMMBIX M HeoOpaTHMBIX mpoueccax? Yemy paBHO
3HaueHue dS st HeoOpaTUMOro KpyroBoro mnpoiiecca?

35. M3MeHsieTcst 11 SHTPONHUS pU ainabaTH4ecKuX mporeccax?

36. Kak 3anuchiBaeTCs BBIPAKEHUE IJIs1 SHTPOIUH UIAEATBHOIO raza?

37. V3MeHsieTcs 1M SHTPOIUS HICAIBHOTO Ta3a MPH ero afuabaTHOM pacIlIMpPEHUH B IIyCTOTY?



38. B xakoM HarpaBJICHUU U3MEHSETCS] SHTPOMHSI CUCTEMBI MIPU MPUOINKESHUH ITONH CUCTEMBI K
COCTOSTHUIO TEPMOJAMHAMUYECKOTO PAaBHOBECHSI?

39. Kakoe COOTHOIIEHHE MEXIy TEPMOJUHAMHUYECKUMHU BEIMYMHAMH MOXHO IOJYYHUTh,
UCIIONB3Ys TOT (haKT, uTo dS siBisieTcs moyHbpIM auddepennnanom GyHKuuu S?

40. Kak ¢ momoIipio BTOPOrO Hauajga TEPMOJAMHAMUKH MOXKHO HAWTHU COOTHOILIECHHE MEXIY
sHayeHusamMu Cp u CV s npousBosabHoro BemectBa? Koraa 3nadenus remioemkocta Cp u CV
paBHbI? Korma pa3HoCTh ATHX BEIMYHH CTPEMUTCS K OECKOHEYHOCTH?

41. Tloyemy Bce MpPOLIECCHI, COMPOBOXAAIOIINECS MEXaHUYECKUM TPEHHEM, SBIISIIOTCS He
oOpaTuMbIMU porieccamMmu?

42. IToueMy LHMKIIBI BCEX MPAKTHUECKU OCYIIECTBIISIEMBIX TETUIOBBIX MAIlIMH HEOOPATUMBI?

43. Teopust TEIIIOEMKOCTH

Kpurepun onenuBanus:

OLeHKH «OTJIMYHO» 3acCIIy’KUBaeT CTYJEHT, OOHAapyKUBIIMN cHCTEMaTHYecKoe M TIiyOokoe
3HaHHE YYEOHOTO MaTepuana, JEMOHCTPUPYIOUIMHA TOJHOE M CaMOCTOSITENIbHOE PACKPBITHE
BOIPOCOB B 00BbEME MPOrpaMMbl, CIIOCOOHOCTb $CHO U IPaBWIbHO OTBEYaTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI MTPENOJaBaTElNsl, YMEHUE UCIOIb30BaTh CPABHUTENIbHBIN OJIX0/ IIPU
W3JI0’)KEHUU MaTepualla, COIPOBOXKAATH OTBET IIPUMEPAMHU, YETKOE U IPAaBUIBHOE OIPEIECICHUE
MOHSITUN, UCTIOJIb30BAaHUE TEPMUHOB.

OLeHKH «XOpOLIO» 3acily’KUBaeT CTYIEHT, OOHApYXHBIUUN IOJHOE 3HAaHUE Y4eOHOro
MaTepuaia, yCBOMBUIMI OCHOBHYIO JIUTEpPATypy, PEKOMEHJAOBAHHYIO B IIpOrpaMMe, OKa3aBIIUI
CUCTEMATUYECKUN XapakTep 3HaHWM 10 JAWCLUUIUIMHE, HO IpPU O3TOM JOIYCTHBIIMM HE
IPUHLMIINAATIbHBIE IOTPEIIHOCTH

Onenka «yqOBJIETBOPUTEIBHO» BBICTABIISAETCS, €CJIM CTYIEHT BBINOJIHWI 3alaHue UM OTBETHUII
Ha BOINPOC, HO MpU ATOM ObUIM JOMYIIEHbl NPUHLMINAIbHBIE OLIMOKH; YPOBEHb BIIAJICHUS
MNOHSTUSMH HEBBICOKHM, HEAOCTATOYHAS Pa3BUTOCTh OCHOBHBIX 3HAHUI M YMEHHI.

Temamuka HUCbMEHRHO20 onpoca no meme «KuHemuKa u Kamaius»
VK-1; OTTK-8

1. Tlpeamer u 3amaunm XUMUYECKOW KUHETUKH. JlaliTe ompesiesnieHne OCHOBHBIM TOHSATHSAM: Q)
MPOCTHIE U CIIOKHBIE peakiuu; 0) dIeMEHTApHBIM aKT XMMHUYECKOTO B3aWMOJEUCTBUS; B)
MEXaHU3M XHMHUYECKOW PEaKIUU; T') MOJEKYISIPHOCTh W TOPANIOK PEAKIUU; 1) SHEPTHs
aKTUBAIIMU; €) KaTalu3 U KaTaluu3aTop; K) Mepruo/1 MOTypeBpaIleHusl.

2. CdopmynupyiiTe 3aKOH ASUCTBYIONIMX Macc ISl MTPOCTHIX U CIIOKHBIX peakiuii. KoHcranTa
CKOPOCTH XHMMHYECKOHM peakiuu. 3anumure marematuuyeckyro ¢gopmy 3/IM Ha mpumepe
KOHKPETHOW pEaKIuu. YKaXKUTE€ NPUYMHBI HECOOTBETCTBHUSI MEXIY MOJIEKYJIIPHOCTBIO U
MIOPSIAKOM PEAKIUU.

3. Jaiite xapakTtepuctuky mudp@depeHIMaTbHBIM W WHTETPATBHBIM METOAAM OIpEIeICHUS
MOPSIAKA PEAKIIUN.

4. OxapakTepu3yiTe BUIBI 3aBUCHMOCTH CKOPOCTH XHMHYECKUX PEAKIHUH OT TeMIepaTyphl.
IIpaBusno Bant-I'odda. Uro Ha3biBaeTcs TemneparypHbiM K03 duunentom Bant-I'opda?

5. Oxapakrtepusyite HeoOpatuMmbie peakiuu 0, 1, 2-ro mopsimka (MCXOMHBIE KOHIIEHTPAIIUU
pearupyromux BEIIeCTB paBHbI W OTauuHb). [lpuBenure nuddepeHIUaNBHYI0 H
UHTETPaJIbHYI0 (OPMBI  COOTBETCTBYIOUIMX KHHETUYECKUX ypaBHeHUH. BriBenute
UHTErpaJIbHOE ypaBHeHUe. IIpuBenure KUHETHYECKYH0 KpHUBYIO g peakuuu. Jlaite
3HAYEHHE Mepro/ia NoJrypacnania.



6. Kax 3aBucutr ckopocTb OT sHepruu aktuBanuu? JlaiiTe XapakTepUCTUKY AaKTHBHBIM
MOJIEKyJlaM,  NPUPOAE  AaKTUBALMOHHOro  Oapbepa.  IlpoaHanu3upyiiTe  KpHUBYIO
MOTEHIMAJBLHON SHEPruM HEKaTaTU3UPYyeMOil: a) DJK30TePMHUYECKOW peakuuu; O)
SHAOTEPMHUUYECKOMN peakluu. YKa)KUTe METOb] pacueTa SJHEPTUU aKTUBALIUU.

7. IlpuBemute KiIacCU(PUKALMIO CIOXHBIX peakiuil. OXapaKTepu3yWTe THIBI CIOKHBIX
peakuuii ¥ MpUBEAUTE MpPUMEPHL. UTO Ha3bIBaeTCAd JUMHUTHUpYIOIIEH craaued. KuHeTnka
¢doroxumuueckux peakiuii. 3akoH ['porryca-/Ipenmepa. 3akoH (OTOXHMHUYECKOM
SKBUBAJICHTHOCTH DWHIITeHHA. [laliTe MOHATHE KBAHTOBOMY BhIXOAY. OOBICHUTE MPUYHNHBI
€ro OTKJIOHEHHS B CTOPOHY MEHBIINX M OOJBIINX 3HAYECHUH.

8. IlpuBenute KiIaccUPUKAIMIO CIOXKHBIX peakuuid. OxapakTepusyWTe THIBI CIIO0XKHBIX
peakuuii U MpUBEAUTE NMPUMEPBL. UTO HaA3bIBAaETCA JUMHUTHUPYHIOLIEH ctaaueld. KuHetuka
00paTUMBIX peaKiuil.

9. Kuneruka mapayuieIbHBIX PEaKIUi.

10. Kuneruka rereporeHHbIXx peakiuid. 3akoH @Puka. OxapakTepusyilTe KHHETHUYECKYIO H
1 Py3nOHHYIO 00JIACTH T€TEPOTEHHBIX MPOIECCOB.

11. KwunHeTHKa mocienoBaTeIbHbIX PEaKIIHd.

12. KuneTtwka memHbIX peaknuid. [IpuBeauTe mpUMephbl Pa3BETBICHHBIX M HEPAa3BETBICHHBIX
peakuuii. OCHOBHBIE ATallbl EMHBIX PEAKIUH.

13. CdopmynupyiiTe OCHOBHBIC TIOJOKEHUS TEOPHHM AaKTHBHBIX COYAApeHHH AppeHHuyca.
[IpuBenure pacyer CKOPOCTH OHMMOJIEKYISAPHOM pEaKUMW IO TEOPHHM CTOJKHOBEHUH.
OxapakTepu3yiTe  DHEPrHI0  aKTUBAlMM,  IPEASKCIOHEHIUAIbHbI  MHOXHTEIb,
CTepHUecKuil GpakTop.

14. Cdopmynupyiite OCHOBHBIE IOJIOXKEHHUS TEOPUM TNepexoqHoro coctosiHus. llpuBenute
ocHoBHble ypaBHeHus TIIC. ITokaxwure, kak crepudeckuii (pakTop 3aBUCHT OT SHTPOIUU
00pa30BaHUs IEPEXOTHOTO KOMILIEKCA.

15. OxapakTtepu3yiTe OCHOBHbIE TOHSATHS KaTalu3a. YKaXWTe 3HAUYCHHE KaTalu3a.
OxapakTepu3yiTe CyIIHOCTh TOMOTEHHOTO KaTanu3a. Poiab mpomMoTOpoB, MHTHOWUTOPOB,
CEeHCHOMIIN3aTOPOB, KATATUTHYECKUX SIIOB.

16. CymHocTh TeTeporeHHOro kKaranusa. [Ipoananu3upyiTe OCHOBHBIE TEOPHH T'€TEPOT€HHOTO
KaTajius3a.

17. MexanuzM (QepMeHTaTUBHOrO KaTanu3a. Buabl depmentos. [IpuBeaure KHHETHYECKYIO
KpHUBYIO CyOCTpaTa mpoaHaJu3upyiTe ypaBHeHne Muxasianca-MeHTeH.

1. ®wuswmueckuii cMpica KOHCTaHTHI Muxasnuca-MenteH. Yucmo obopotoB depmenTa. Jlaiite
MIPE/ICTABICHHE O KOHKYPEHTHOM U HEKOHKYPEHTHOM MHTHOWPOBAaHUU (hepPMEHTA.

Kpurepun ouennBanus:

OLEHKH «OTJIMYHO» 3aCIyKHBAeT CTYACHT, OOHApYKHUBIIUNA CHUCTEMAaTHYECKOE U TIIyOOKOe
3HaHHWE Yy4YyeOHOro marepuana, JAEMOHCTPHUPYIOIIUNA MOJHOE M CaMOCTOSITENIbHOE PAaCKpBITHE
BOIIPOCOB B 00bEME MPOrpaMMbl, CHOCOOHOCTh SICHO W TPaBUIBHO OTBEYaTh Ha
JIOTIOJTHUTEILHBIE BOTIPOCHI TIPETIOIaBaTeNsl, yMEHUE UCIIOIh30BaTh CPABHUTEIBHBIN TOAXO0/ PH
U3JI0KEHUU MaTepHalia, COMPOBOXKAATh OTBET NMPUMEpPaMH, YETKOE U MPABUIIBHOE ONpPeAeIICHHUE
MOHSTUH, UCTIOJIb30BAaHUE TEPMHUHOB.

OIICHKH «XOpOIIO» 3acilyKUBAeT CTYICHT, OOHAPYXHBIIWN IIOJHOE 3HAHUE Y4eOHOrO
MaTepraia, yCBOMBUIMM OCHOBHYIO JIUTEPATypy, PEKOMEHAOBAHHYIO B IIPOrpaMMe, OKa3aBIIUN
CUCTEMATUUYECKUN XapakTep 3HaHUM 10 JIUCLUIUIMHE, HO IpPHU ITOM JOMYCTHBIIMM HE
IPUHLIAIIAATIbHBIC TIOTPEIIHOCTH



OLleHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA, C€CJIW CTYACHT BBIIIOJIHUII 3aJaHUC HUJIM OTBCTUJL
Ha BOIIPpOC, HO IIpU 3TOM ObLIU AONYIICHBI IMPHUHIOHIIKMAIBHBIC OI_HI/I6KI/I, YPOBCHL BJIAJICHUA
IIOHATHUAMU HCBBICOKHﬁ, HEAO0CTAaTOYHAA pa3BUTOCTbL OCHOBHBIX 3HAHUI U YMCHI/Iﬁ

KoHnTposibHbIe padoThl 10 TeMe «IJIEKTPOXUMHUS»
YK-1; OIIK-8

IIpuMmepsI 3a1aHuH
1. Onpenenure, Kakod H3 DJICKTPOAOB SBIAETCS KAaTOJOM B TalbBAHUYECKOM JIJIEMEHTE,
00pa30BaHHOM CTaHJIAPTHBIMU JIEKTPOJIAMHU:
Ag|Ag" wm MnMn?* ;
Co|Co®" wm Na|Na™

2. Ha ocHOBaHUM CTaHAAPTHBIX 3JEKTPOAHBIX NOTEHIIUAIOB OIPENEIUTE, KAKON U3 CIEIYIOINX
TaJIbBAHUYCCKUX 3JICMCHTOB UMCECT HaI/I6OJ'IBH_IyIO :‘)I[CI

a) Zn|Zn”" || Ni**|Ni; 6) Cd|Cd2+L| Nilei
B) AlAI*|| Ni%*[Ni; ) MgMg**|| Ni**|Ni .

3. Bpruucnure 5IeKTPOAHBIA MOTEHIMAN MarHus MHOTPYXKEHHOro B pacTtBop MgSO4 c
o 2+ o
KOHIIeHTparuei nonoB Mg“", paBroii 0,01 moms/m.

4. Borancaute DJIC raibBaHUYECKOTO 3JIEMEHTA, COCTOSINErO M3 JBYX 3JCKTPOIOB: TI |
Ti?* (0,01 moms/m) || Ni** (1 moms/x) | Ni.

5. Kakoit u3 clieyromux mpoieccoB MpOTEKaeT MPH AIEKTPoJIu3e BoAHOro pactBopa Nal Ha
rpaduroBom anoze?
a) Na—e = Na'; 6)2I -2 =1,;
B) 40H —4e = 2H,0 + Oy; F) 2H,0 —4e =0, + 4H" -

6. Kakoe BemecTBo 1 B KAaKOM KOJIMYECTBE BBUICIUTCS Ha Karole NpPU DJIIEKTPOIU3E
pactBopa Hg(NOs), (aHox rpadutoBblii) B Teuenue 10 MunyT mpu cuiie Toka 8A?

Kpurepun onenuBanus:

OLEeHKH «OTJMYHO» 3aCIyXHUBAeT CTYJEHT, OOHAapYXHUBIIMH CHUCTEMAaTHYECKOE M TIIIyOOKoe
3HaHUE YYeOHOIro MaTepuana, JEMOHCTPUPYIOIIMHA TOJHOE U CaMOCTOSITEIbHOE PacKpbITHE
BOIIPOCOB B 00bEME NPOrpaMMbl, CIHOCOOHOCTh SICHO U TPaBUJIBHO OTBEYaTh Ha
JIOTIOJTHUTEIIBbHBIE BOIIPOCHI MIPEMOJABATENS, YMEHUE HCIOIb30BaTh CPABHUTENBHBIN OIX0 IIPU
H3JI0KCHUH MaTepuajia, COIMPOBOXIAATh OTBET NpHUMEpaMU, YETKOEC U MPABUIIBHOC OMPEACTICHUC
MOHSITUH, UCTIOJIb30BAaHUE TEPMUHOB.

OueHKH «XOpomIo» 3acily’)KMBAaeT CTYJIEHT, OOHapyKMBIIUN TIOJHOE 3HaHUE Y4eOHOTO
MaTepuaia, yCBOMBUIMM OCHOBHYIO JIUTEpPATypy, PEKOMEHAOBAHHYIO B IIPOrpaMMe, OKa3aBIIUN
CUCTEMAaTHYECKHH XapakTep 3HAaHUHA 110 JUCHUIUIMHE, HO IIpHU O3TOM JOMMYCTHBIIUM HEC
PUHLMIINAAIbHBIE IOTPEIIHOCTH

OHeHKa «YAOBJIETBOPUTEJIBbHO» BBICTABJIACTCA, €CJIW CTYACHT BBINIOJIHUII 3aJaHHUE WJIM OTBCTUIL
Ha BOIPOC, HO MpPHU 3TOM OBUIM JIOMYIIEHbl NPUHIMUIHAIbHBIE OIIMOKH; YPOBEHb BIIaJCHUS
IIOHATUAMU H@BBICOKI/IfI, HEO0CTAaTOYHAA pa3BUTOCTh OCHOBHBIX 3HAaHUHA U YMeHI/Iﬁ



KonTtpoabsHbie padoTsl 1o TeMe «CKOPOCTH peaKknun»
YK-1; OIIK-8

Ipumepsbl 3axanuii
1. Peakmust okucienust NO Beipakaetcs cnenyrouum ypasaenueM: 2NO + O, — 2NO; .

Havanpnas xonuentpamus NO pasHa 0,3 Mo/, a kuciopoaa — 0,15 monw/n. Kak n3menurcs
CKOpPOCTh PEaKLIUH, €CIM yBeIHunuTh KoHUeHTparmio NO g0 1,2 monb/n, a kucnopona — 10 0,6
MOJIB/JI.

2. Ilpu HarpeBaHuu BOJOpOJA W Homa B 3akpeiToM cocyne no 444°C oOpaTumMo MpoTeKaeT
peakuus no ypasHeHuto Hy + 1, <» 2 HL

PaBHOBecHas cMmech npu 3TOM TeMieparype coaepxut 5,64 mons HI, 0,12 mons 1> u 5,28 moinb
H, . BeluncinuTh KOHCTAaHTY paBHOBECHS PEeaKIIMK U UCXOAHbIE KOHIIEHTPAIIMK BOJOPO/Ia U HoAa.

3.KoHcTaHTa paBHOBECHS peakLuu

CH3COOH + CyHsOH « CH3COOC;Hs + H;O mpu nHekoropoit Temieparype paBHa 4.
OnpenenuTh COCTaB CMECH NPH PAaBHOBECHH, €CIIM B PEAKIMIO BBEJCHBI | MOJb KHCIOTHI U 2
MOJIb CITUPTA.

4. Koncranta paBHoBecusi Kp peakuuu cunte3a ammuaka Ny + 3H; < 2NH;3 npu 350°C paBna
2,32-1013 . Beruuciuth Kc npu 3Toit Temmeparype.

5. TIpu 550°C m 1,01325-105 Tla crenenp awmccormanuu (OCreHa Ha OKCHJI yriiepoja U XJIOop
paBHa 77%. Peakmus npotekaet no ypasHeruo COCl; «» CO +Cl; .
Omnpenenuts Kp u Kc , ecnu ncxonnas konueHTpanus ¢ocrexa 1 KMOJIB/M® .

Kpurepun onenuBanus:

OLeHKH «OTJMYHO» 3aCIy)KUBAaeT CTYACHT, OOHApYKUBIIMHA CHCTEMaTH4ecKoe M TiIyOokoe
3HaHME y4yeOHOro MaTepuasa, JEMOHCTPHUPYIOIIMM IOJIHOE M CaMOCTOSITEIbHOE PacKphITHE
BONPOCOB B 00BEME NPOTrpaMMbl, CIIOCOOHOCTh SCHO U IpPaBWIBHO OTBEYaTh Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI MTPENogaBaTelis, yMEHHE UCIOIb30BaTh CPAaBHUTEIBHBIN MOJIX0/ IIPU
M3JI0)KEHUU MaTepualla, COIPOBOXAATH OTBET IPUMEPAMHU, YETKOE U NMPABUIBHOE ONPEICIICHUE
MOHSTHUH, UCTIOJIb30BaHUE TEPMUHOB.

OLIEHKM «XOpOLIO» 3acly’KUBAeT CTYACHT, OOHapyKMBIIMM MOJHOE 3HAHUE Y4eOHOro
MaTepuaia, yCBOMBIIMI OCHOBHYIO JTUTEPATypy, PEKOMEHJOBAHHYIO B IIPOrpaMMe, MOKa3aBIINN
CUCTEMATUUYECKUN XapakTep 3HaHWM 10 JIUCUUIUIMHE, HO IpPH OSTOM JONYCTUBILIUM HE
MPUHILIMITAAIbHBIE TOTPEITHOCTH

OneHka «yI0BJI€TBOPHTEIbHO» BBICTABIISETCS, €CIIM CTYJEHT BBINOJIHWI 3a1aHUE WM OTBETHI
Ha BOINPOC, HO MPHU ATOM OBUIM JIOMYIIEHbl NPUHLIMINAIbHBIE OIIMOKU; YPOBEHb BIIAJCHUS
MOHSTUSIMH HEBBICOKH, HEAOCTATOYHASI PA3BUTOCTh OCHOBHBIX 3HAHUI U YMEHM.

TecTnl
VK-1; OIIK-2; OIIK-8

Tect Nel

1. B peakmuu 2H> (1) + O, (1) = 2H20 (1)

A) yBenUYeHUE JABJICHUS CMEIIAeT PABHOBECHE B CTOPOHY MPOIYKTOB PEAKITUN
b) yBenuueHnue naBieHus CMeEIaeT paBHOBECHE B CTOPOHY PEareHTOB

B) ymeHbIieHHE 1aBIEeHUS CMENIAET PABHOBECUE B CTOPOHY MPOYKTOB PEaKIIUN
') u3MeHeHue naBieHus He BIMSET Ha paBHOBECHE JaHHOW peakuu



2. B peakuu Hy (1) + S (TB) = H2S (T) yBenuueHue naBieHUs:

A) yBenuUeHUE AaBJICHUS CMEIIAeT PaBHOBECHE B CTOPOHY MPOAYKTOB pPEeaKIIMU
b) yBennueHnue naBieHMs CMELIAET paBHOBECHE B CTOPOHY PEAreHTOB
B)ymenbllieHue 1aBieHus CMEIaeT paBHOBECUE B CTOPOHY MPOJIYKTOB peakluu
I') u3meHenue naBiaeHUs HE BIUSET HA paBHOBECUE JAHHOM peaKIuu

3. BriOepute HEOOPaTUMYIO XUMUYECKYIO PEaKIUIO:
A) CH3COOH + CH30H = CH3;COOCHS3;

B) CaCO3; = CaO + CO,

B) NaOH + HCI = NaCl + H,0

I') NH3; + H,O = NH,OH

4. Jlna cMelieHuss paBHOBECHS B CTOpoHY mpoaykToB peakuuu: Co,HsOH + CH3COOH —
CH3COOC;Hs +H,0-Q HYXKHO:

A) nobGaButh 3¢upa

b) yMEHBIIUTH KOHIICHTPAIMIO KUCIOTHI

B) yMEHBIIUTH KOHLIEHTPALIMIO CIUPTA

I') HarpeTsb

5. Ilpu NOBBILIEHUH J1aBJICHUS PABHOBECHE HE CMEIAETCS B PEAKIIMMU:
A)2H; (r) + Oz (1) = 2H20 (1)

B) 2S0,(1) + Oy(r) =>2S05(T)

B) CO(r) + C— 2CO(1)

') CO(1) + Cl; (r) = COCl; (1)

6. B kakoil peakiuu TOBBIINICHUE JABJICHUS U OXJIAXKJICHHE CMEIIAeT PaBHOBECHE B CTOPOHY
peareHToB?

A) N2(1) + O2(r) > 2NO(1) — Q

B) 2NH3(r) ->N2(r) + 3H2(r) — Q

B) N2(r) + 202(r) = 2NO2(r) - Q

') 2SO2(r) + O2(r) —» 2S03(r) + Q

7. YKaxuTe HeOOpaTUMYIO PEaKIIUIO:

A) XJopuj HaTpHs U a30THAs KUCIIOTa

b) runponu3 HuTpaTa HaTpUL

B) snextponus xnopuna cepedpa

I') UMHK ¥ KOHIIEHTPUPOBAHHAS a30THASI KUCTIOTA

8. B peakunu MHKA ¢ COJIIHOM KUCIIOTOM Ha cMeleHue paBHoBecust HE Bnuser:
A) yBenu4eHHEe KOHIEHTPAlUU KUCIOThI

b) ynanenwue u3 cpeapl peakiuu rasa

B) yBenmuenne kommuecTBa UHKA

I') yBenuuenue mioniaau noBepXHOCTH IMHKA

9. YrBepxaenue: "[lonoxeHrne XMMHUYECKOTO PaBHOBECHUS 3aBUCUT OT CIEAYIOLIUX MapaMeTpOB
peakMK: TEMIEPATYPHI, JABICHUS U KOHLIEHTpaIu'":

A) HEBepHO

b) Bepno

10. YTBepxnenue: "XuMHUECKHUE PEAKIIMHU, KOTOPHIE TPOTEKAIOT CO CPABHUMBIMH CKOPOCTSAMH B
000MX HAIPABICHUSX, HA3bIBAIOTCA OOPATUMBIMU"

A) BepHO

b) neBepno



Tect Neo 2

1. CUCTEMA, BO3HUKAIOIIIAA ITPY1 KOHTAKTE ITPOBOJJHUKOB ITEPBOI'O 1
BTOPOI'O POAA, HA3SBIBAETCA

1) SKBUBaJIEHTOM
2) 3JIeMEeHTOM
3) 2JIeKTPOIOM
4) BIEKTPOIUTOM

5) anexTponuzepom

2. ITPU BOCCTAHOBJIEHHA
1) yBenmuMBaeTCS CTENICHb OKHCICHUS BOCCTAHOBHUTEIS
2) yBEIMYHMBACTCS CTEIICHb OKUCIICHUS OKUCITUTEIS
3) CHUXKAETCs CTENEHb OKUCIICHUSI BOCCTAHOBUTEIS
4) CHUKAETCS CTEIEHb OKUCICHHS OKUCITUTENS

5) HEC U3MCHAIOTCA CTCIICHU OKHCIICHUA 3JICMCHTOB

3. BEJIMYMHA DJIEKTPO/JHOI'O ITIOTEHIIMAJIA 3ABUCHUT
1) TONBKO OT BHIA IEKTPOJA U TEMIIEPATYPHI

2) or TeMnepaTypsbl, BHUJA AIEKTpOJIa u KOHIEHTPALNHU
MTOTEHLMAIONPEIEIIAOIUX HOHOB

3) TONBKO OT KOHICHTPAIlMA TOTCHIMAJIONPEACISIONMX  HOHOB |
TeMIepaTypbl

4) OT reoMeTpUYeCcKOr (POPMBI JIEKTPOIA

5) ot oObema MPOBOJAHHUKA BTOPOTO Pojia

4. B PABOTAIOIIEM T'AJIbBBAHUYECKOM 3JIEMEHTE KATOZOM SABJISIETCA
OJIEKTPO/J, HA KOTOPOM

1) ycranaBnuBaercs paBHOBecue Ox + N S Red
2) BwlaenseTcs ra3

3) mpoTekaeT mpolecc BOCCTAaHOBJICHUS

4) OoJee OTpUIIATETBHBIN MOTCHIIHAI

5) mpoTekaeTr mpolecc OKUCICHUS

5.METAJUIBI  SIBJISIIOTCSI TIPOBOJHUKAMU TIEPBOTO  POJIA, TK.
OBJIAJJAIOT

1) mpuMecHOi MPOBOIUMOCTHIO
2) WOHHOW MPOBOIUMOCTHIO

3) CBepXMpOBOAUMOCTHIO

4) BIEKTPOHHOU MPOBOIUMOCTHIO

5) ABIPOYHOM IPOBOJUMOCTHIO



6. MUHKOBASI IUIACTUHA WMEET HAUBOJIEE  OTPULIATEJIBHBIN
MTOTEHLIUAJL, ECJIU KOHTAKTUPYET C PACTBOPOM, B KOTOPOM MOJISIPHASI
KOHLIEHTPAITMSI KATUOHOB Zn** PABHA

1) 0,005 moms/m
2) 0,015 monb/n
3) 0,045 monp/n
4) 0,095 monp/n
5) 0,105 momnb/n

7. IS OITIPEAEJIEHU A pH PACTBOPA U3MEPAIOT ITOTEHIIMAJT
1) 3omotoro anekrpona
2) MIAaTMHOBOTO 3JIEKTPOJA
3) LIMHKOBOTO 3JIEKTPOAA
4) MeTHOro 3JIeKTpoAaa

5) CTEKIISIHHOTO 3JIEKTPO/Ia

8.1IPU 22°C TIOCJIE YBEJIMYEHWUS HA TPU EJMHULIBI pOH PACTBOPA
BOJ0OPOAOI'O DJIEKTPOJA EI'O IIOTEHIINAJI

1) yBenmuuBaercs Ha 59 MB
2) yBenuuuBaercs Ha 177 mB
3) He u3MeHsieTcs

4) cumwxkaercs Ha 177 mB

5) camxaetcs Ha 59 MB

9. YCTPOIICTBO, B KOTOPOM XUMWYECKAS DHEPI'MS ITPEBPAIIIAETCS B
OJIEKTPUYECKVIO, HA3SBIBAETCA

1) XHMHYECKUM 3JIEMEHTOM
2) rajJpBaHUYECKUM DJIEMEHTOM
3) PpemoKC-3IEKTPOIOM

4) BIEeKTPOIU3EPOM

S) DSIEKTPONMTHYECKOW BAaHHOM

10. TP YBEJIMMEHUNU ATMOC®EPHOI'O JABJIEHUA B 2 PA3A BEJIMYMHA
I[TOTEHIIMAJIA METAJUIMYECKOI'O 3JIEKTPOIA

1) yBenmuuBaercs B 2 paza
2) yMeHblIaeTcs B 2 pasa

3) yBenmuuuBaetcs Ha 59 MB
4) ymenbmaercs Ha 59 MB

5) He u3MEeHseTCs



11. B PEJJOKC-DJIEKTPOAE IIVIATUHA
1) sABHIsSETCA BOCCTAHOBUTEIEM
2) BOCCTaHABJIMBACTCS
3) He y4acTBYeT B 3JIEKTPOJHOM peakuuu
4) yYCKOpSIET OKUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO PEAKLIHIO

5) crabunu3upyer BeIHMYHUHY peAOKC-TIOTeHIHAaIa

12. TIOCJIE VYBEJIMHEHUA B 10 PA3 KOHHUEHTPAIIMM JABYX3APSJIHBIX
[TOTEHLHMAJIONIPEAEJAIOINX HWMOHOB B PACTBOPE METAJUIMYECKOI'O
SJIEKTPOJIA EI'O ITIOTEHLIUAJI ITPU 15°C

1) ymenbinaercs Ha 10 MB

2) yMenblaercs Ha 28,8 MB
3) He u3MeHsieTcs

4) yBenuuuBaercs Ha 28,8 MB

5) yBemuuuBaercs Ha 10 MB

13. HA DJIEKTPOE 3A CUET I[TPOTEKAHUA OKUCJIUTEJIBHO—-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB

1) dopmupyercst ABOHHOM MEKTPUUICCKHUIT CIIOM
2) BO3HUKaeT TOJIBKO UG Yy3HBII MOTEHIUAI
3) Bcerja BBIIEISIETCS 0CATI0K

4) wucyesaer rpaHuua pasiena a3

5) ycTaHaBIMBaeTCS TOMOT€HHOE PaBHOBECHE

14.TIPU PABOTE BUMETAJUIMYECKOTO TAJIbBAHUUECKOT'O DJIEMEHTA
KOHLIEHTPAITUSL  DJIEKTPOJIUTA  OKOJIO  DJIEKTPOJIOB  W3MEHSETCS
CJIEYIOILLM OBPA30M

1) yMeHbIIaeTCs OKOJIO DIEKTPOIOB

2) yBEIUYMBAETCS y aHOJA; YMEHBINAETCS Y KaTo1a
3) yBeIUYMBAETCS OKOJIO AJIEKTPOIOB

4) yMEHbIAeTCsl Y aHO/1a; YBEITMUUBACTCS Y KaTo1a

5) He u3MeHseTcs

15. [IOJIOXKXKUTEJIbBHAA PA3HOCTH IIOTEHIHHUAJIOB, W3MEPEHHASA WJIN
PACCUUTAHHAA IIPU OTCYTCTBUMM TOKA B LEIIM T'AJIBBAHUYECKOI'O
OJIEMEHTA, HA3ZBIBAETCA

1) nBwKymel cuioi XuMHYECKONH peakiuu

2) osnexrponuddysueit
3) 2IEKTPOIPOBOAHOCTHIO
4) SIEKTPOIBIKYIIECH CHIION

5) HOHHOM cujol pacTBOpa



16. PACTBOPBI U PACIUIABBI 3JIEKTPOJIMTOB - IMPOBOJIHMKUW BTOPOI'O
POJA, T.K. OBJIATAIOT

1) npumecHON MPOBOAUMOCTBIO
2) CBEpXIPOBOIUMOCTBIO
3) HOHHOW MIPOBOJUMOCTBIO
4) BIEKTPOHHOU MPOBOJIUMOCTHIO
5) IBIPOYHOI MPOBOIUMOCTHIO
17. TIOJIOXKEHUE METAJUJIA B DJIEKTPOXUMHYECKOM PAY HAIIPSXEHUIM
XAPAKTEPU3VYET

1) BOCCTAaHOBHUTEIBHYIO CIIOCOOHOCTh META/Ia U OKHMCIMTEIBHYIO CIIOCOOHOCTH €ro MOHOB IPH
JFOOBIX YCITOBHSIX

2) KaTaJMTHYECKYIO aKTHBHOCTh METaJlIa IPH JTOOBIX YCIOBHIX
3) TOJNBKO BOCCTAaHOBUTEIBbHYIO aKTHBHOCTh METAJIA MIPH JFOOBIX YCIOBHUIX

4) TONBKO OKHUCIHMTEIbHYIO aKTHBHOCTh MOHOB METAIa B BOJHBIX PACTBOPaX MpPH CTaHAAPTHBIX
YCIIOBHSIX

5) BOCCTAHOBUTCIIbBHYIO CIIOCOOHOCTh MeTajlna Hu OKHUCJIUTCIIBHYIO CIIOCOOHOCTL €r0 KaTHMOHOB

IIPA CTAaHAAPTHBIX YCIOBHSX .
18. ITPU 3AMBIKAHMUM BHEIIHEU LEIIN T'AJIbBBAHUYECKOI'O 3JIEMEHTA HA
OJIEKTPOAX

1) mpoucxoaar HeoOpaTUMBbIE POLECCHI

2) ycTaHaBJIMBAIOTCS paBHOBECHUS

3) oOpa3yroTcs ocaiku

4) BBIOENSIIOTCS ra3bl

5) wuc4e3arT ABOMHBIE IEKTPUUECKHUE CIIOU

19. U151 VBEJIMYEHUS BJ1C TAJIbBBAHUYECKOI'O DJIEMEHTA
© Pt|HCI (Cy), Ho||HCI (Cp), Ho | Pt® (C1<C;)  CIEAYET

1) moBeicuTh KOHIIEHTparuio (C1) KUCIOTHI y aHOIA
2) mOBBICUTH KOHIIEHTpanuio (Cy) KUCIOTH Y KaToa
3) no00aBUTH B KATOAHBIN PacTBOP IIETOUN

4) TOHU3WTH TEMIEPATYPY

5) mnoHu3uTh KoHLEeHTpaluio (Cz) KUCIOTHI y KaTo1a

20. TP PASOMKHYTOM BHEIIHEM I[EITM TAJIBBAHUYECKOI'O DJIEMEHTA
HA SJIEKTPOIAX

1) npoTekaroT HEOOpAaTUMBIE MTPOLIECCHI
2) BBLAETAIOTCS ra3bl

3) oOpa3syroTcs ocaaku

4) ycTaHaBIMBAKOTCSl pABHOBECUS

5) OTCYTCTBYIOT ABOMHBIC AJIEKTPUUCCKUE CIIOU



21. ITP OKH1CJIEH1U
1) HE U3MEHSIOTCS CTENCHH OKUCIICHHS SJIEMEHTOB
2) CHHUYXAETCS CTENEHb OKUCICHUS OKUCIUTENS
3) CHWXKAETCs CTEIECHb OKUCICHUS BOCCTAHOBUTEIS
4) yBeIMYUBACTCS CTENEHb OKUCICHUS BOCCTAHOBUTEIS

5) YBCIUMYNBACTCA CTCIICHD OKHUCIICHUSA OKHUCIIUTEIIA

22. CTEKJIIHHBIU SJIEKTPOJ UMEET BBICOKYIO UYBCTBUTEJIBHOCTD
1) TONBKO K MOHAM BOJOpPOAA
2) TOJBKO K MOHAM HaTpus
3) TOJBKO K HOHAM KaJIHs

4) TOJIBKO K HOHaM aMMOHHMHA

5) K uoHaM H*, Na*, K" u NH,"

23. DJIEKTPOXMUYECKUE CUCTEMbBI, HMEIOUIVE IIOCTOSIHHBIM U
3APAHEE U3BECTHBIN SJIEKTPOAHBIN ITOTEHIIMAIJIL, HA3BIBAIOTCA

1) nanexTposaMu ompeneneHus
2) BNeKTpoJaMH MEPBOTO pojia
3) PpacTBOPUMBIMU IEKTPOIAMHU
4) oSneKTpoJaMH CpaBHEHUS

5) WHEPTHBIMU JIEKTPOJAMU

24. BEJIMUMHA CTAHJAPTHOI'O DJIEKTPOJHOI'O ITOTEHIMAJIA 3ABUCUT
TOJIBKO OT

1) KOHIEHTpAIMH TOTCHIINAIONPEICISIONIMX HOHOB
2) BHJA 3JEKTPOJIAa U TEMIIEpaTyphl

3) Ttemmeparypsl

4) BHENIHErO JaBJICHUA

5) reomeTpudecKoi GOpMBI IIEKTpoIa

25. TIOCJIE 3AMBIKAHUS SJIEKTPOJIOB DJIEKTPUYECKUI TOK ITPOTEKAET B
I'’A30BOM I'AJIbBBAHUYECKOM 3JIEMEHTE

1) Pt|H,, HCI (pOH=14)|| cmups%(axzss%), H. | Pt
2) Pt|H,, C(HC|)=0,01% (a=1) || H2SO4 (pH=2), H, | Pt

3) Pt|H,, HCI (pH=0) || C(HNOS):l%I” (0=100%), H; | Pt
4) Pt|Hy, NHz (pH=11)|| ca\IaOH)zlo*M;" (0x=1), Hz | Pt

5) Pt|H,, NH; (pOH=5)||NaOH (pH=9), H, | Pt



26. BCE DJIEKTPOJHBIE TTOTEHIMWAJIBI OITPEJIEJIEHBI ITO OTHOILEHUIO K
BEJIMYWHE TTOTEHIINAJIA
1) HACBHIMIEHHOTO XJIOPUACEPEOPSHOTO FIEKTPOIA

2) nr000ro BOJOPOIHOTO MIEKTPOIa
3) cTaHAapTHOIO BOJOPOAHOTO 3JIEKTpOIa
4) HACBHIIICHHOTO KaJOMEIBHOIO AJICKTPO/Ia

5) CTEKJISIHHOTO 3JIEKTpo/ia

27.B PABOTAIOILEM T'AJIbBBAHUYECKOM 3JIEMEHTE AHOJAOM SBJISIETCA
OJIEKTPOJl, HA KOTOPOM

1) BoccTaHaBiIMBaeTCA OKHCICHHAsI (popMa IIEKTPOJIUTA
2) ycraHaBiuBaercs pasHoBecue Ox + nNé S Red

3) 0oJiee MOJOKHUTEIbHBIN MOTCHITHAIT

4) BwIOENSETCA ra3

5) Ooiiee OTpUIIATEIBHBINA TOTCHITHAT

28. ECJIU ¢°(Pt| 05, 2H,0) = 1,23 B, TO B KUCJIOU CPEJIE ITPU CTAHJAPTHbBIX
VCIJIOBUSX KUCJIOPOJIOM BYYT OKUCIISITHCS

1) nomst Mn?* (¢°(Pt| MNnO,~, Mn®*) = 1,51 B)
2) noust CI~ (¢°(Pt| Cl,, 2CI7) = 1,36 B)

3) wonst F (¢°(Pt|Fy, 2F ) =2,87 B)

4) wnount I (@°(Pt| 1, 217) = 0,54 B)

5) noun Cr¥* (¢°(Pt| Cr,07%, 2Cr*") = 1,36 B)

29. UL BOAOPOJAHOI'O  3JIEKTPOMA, PACTBOP KOTOPOI'O HMEET
IEJIOYHYIO CPE/LY, TTPU 17°C DJIEKTPOHBIN [TIOTEHIIUAJI

1) pasen —406 MB
2) wenbie —0,406 B
3) paBeH HyIIO
4) oompme —0,406 B
5) pasen 406 MB
30. MEJIJHASI  IIJIACTUHA  WUMEET  HAWBOJIEE  ITOJIOXWTEJIbHBIMI

[TOTEHLMAJL, ECJIM KOHTAKTHUPYET C PACTBOPOM, B KOTOPOM MOJISAPHASA
KOHLEHTPALIA (MOJIB/JT) KATUOHOB MEJIN1 PABHA

1) 510
2) 8107
3) 5107
4) 5107
5) 8107



31.IUDIATUHA  SBJIIETCSA COCTABHOM  YACTBIO
BOCCTAHOBUTEJIbHBIX SJIEKTPOAOB, T.K. 5TOT METAJIJI

1) sBisieTcs OKHCIUTENEM

2) sBiseTCS BOCCTAHOBHUTEIEM

3) Karamu3upyeT IEKTPOAHYIO PEAKIUIO
4) He y4acTBYET B 3JICKTPOJHOM peaKuu

5) crabwimM3upyeT BeIUYHHY MOTEHIHAIA

OKUCJIUTEJIBHO—-

32.11IPU PABOTE B KAYECTBE MCTOYHUKA TOKA BUMETAJUIMYECKOI'O

'AJIbBBAHUYECKOI'O 3JIEMEHTA
1) okucnsercs aHoj
2) aHox ocraeTcs 0e3 U3MEHEHUH
3) oxwucasoTcs 00a 3IeKTpoaa
4) paspyiaercs KaTton

5) OKuCHSeTCS KaTox

33.[IOCJIE YMEHBIIEHHA B 100 PA3 KOHLEHTPALIMM TPEX3APAJHBIX
[TOTEHIUAJIOINIPEAEJAIOIINX HWMOHOB B PACTBOPE METAJUIMYECKOI'O

DJIEKTPOJIA ET'O ITOTEHLIMAJI ITPU 27°C
1) yBenuuuBaercs Ha 40 MB
2) He U3MeHsercs
3) ymenbmiaercs Ha 40 MB
4) yBenuuuBaetcs Ha 120 MB

5) ymenbmiaercs Ha 120 MB

34. TIPOBOJIHMKOM ITEPBOI'O POJJIA HE SABJISAETCA
1) menHas ruiactuHa
2) pacmiaB XJOpUJa HaTpus
3) Kamig pTyTH
4) nnaTMHUPOBAHHAA IUIATHHA

S) pacrniaBIeHHBIN HATPUNA

35. B CXEMAX T'AJIbBBAHUYECKUX 3JIEMEHTOB JIBYMSA BEPTUKAJIbHBIMU

YEPTAMMU YCJIIOBHO OBO3HAYAETCA
1) BHYTpEHHsIS LIETIb AIEMEHTa
2) TrpaHHIIa ANEKTPOA
3) NABOWHOM AIAEKTPUUCCKUN CIIOU
4) BHeNIHSS IIeNb dJIEMEHTa

5) coneBoit MOCTHK



36. MEMBPAHHBIM I[TOTEHIIMAJI KJIETKH I[MPEUMYIIECTBEHHO

OITPEJIEJIIETCSI COOTHOIIEHMEM KOHIIEHTPAITH
1) uoHoB Ca’ I\/Igz+
2) (GpyKTO3bI U TITIOKO3BI
3) uonos K u Na*
4) Kuciopoja M yriaekuciaoro rasa

5) wmonoB H m OH ™

37. 1JI1 CHMXKEHUA TIOTEHLHMAJIA METAJUIMYECKOI'O SJIEKTPOJJA HA

58,6 MB CJIEOVYET KOHIIEHTPAIIMIO
[TOTEHLIMAJIOIPEIEJISIOIX NOHOB ITPU 20°C

1) ymensmuts B 10 pa3
2) ysenuuuts B 10 pa3
3) ymenbmuth B 50 pa3
4) ysenuuuts B 50 pa3

5) ymenbmuth B 100 pa3

OAHO3APAIHBIX

38. BOCCTAHOBUTEJIBHYIO AKTUBHOCTDb METAJIJIA B BOJJTHOM PACTBOPE

MOXHO OLEHUTS I1O ET'O ITOJIOXKEHHWIO
1) B nmepuoanYecKOi cucTeMe HIIEMEHTOB
2) B pALy NEKTPOOTPULIATENLHOCTH
3) B psly paIuOaKTUBHOCTH
4) B 3IEKTPOXUMHUYECKOM DSy HANIPSKEHUM

5) B pany ['opmeiicrepa

39. ECJI1 B POTOBOU IIOJIOCTH HAXOJATCS ITPOTE3BI, CAEJIAHHBIE U3

30JI0OTA U XKEJIE3A, TO [TPOUCXOAUT
1) oxucnenue 3010Ta
2) OKHCIIEHUE Keme3a
3) pacTBOpeHUE 00OUX METAIIOB
4) pacTBOpeHue 305I0Ta

5) MexaHuYecKoe pa3pylleHHe IBYX METAIJIOB

40. JJ1s1 YBEJIMYEHUS DJIC TAJTbBBAHMYECKOT'O DJIEMEHTA © Pt|KOH (Cy),

H. | HCI (C,), Hz | Pt ® CIEAVET
1) monu3uth KoHIEHTpaHO (C2) KUCIOTHI y KaTo/1a
2) TMOHM3HTH TEMIIEPATYPY
3) noHu3uTh KoHIeHTpanuto (C1) menoun y anoaa
4) noGaBUTH B aHOJHBIN PACTBOP KUCIOTHI

5) mnoBwicuTh KOoHIEHTpanuio (C1) menoun y aHo1a



41.1IPU  KOHTAKTE JBYX METAJUIOB B CPEJE OJIEKTPOJIMTA
I[TPONCXOJUT

1) oxucienue 6ojee MOJOKUTETHLHOTO MeTaa
2) oxucieHue 0ojee OTPULATENBHOIO MeTalIa
3) pacTBOpeHUE 00OUX METAIIOB
4) pactBOpeHue Oosee MOJOKUTEIBHOIO MeTala
5) MexaHWYecKoe pa3pylleHHe JBYX METAIJIOB
42. OJIEKTPOJIOM HA3BIBAETCS CUCTEMA, COCTOSIIAA
1) W3 IBYX KOHTaKTHPYIOIIUX METAIIOB
2) u3 MeTaJula, OIPYKEHHOT'0 B paCTBOP HERJIEKTPOJIUTA
3) U3 IBYX KOHTAKTUPYIOIIUX Yepe3 MePEeropoaKy pacTBOPOB

4) W3 KOHTaKTUPYIOIIMX TPOBOJAHUKOB IIEPBOTO U BTOPOT0O poja
5) HABYX 3JIEKTPOIPOBOJHBIX MAaTEPUATIOB

43. B MOHOCEJIEKTUBHOM J3JIEKTPOAE U3MEPSETCSH
1) TOJOXXUTEIBbHBIN MTOTCHITHA
2) oTpuLAaTeIbHbIA NOTEHLIUAT
3) nuddy3uoHHBINA TOTEHIIUAT
4) memOpaHHBIN OTEHIUAI

5) penokc-moTeHIUal
44. ECJI1 CTAHJAPTHBIN TIOTEHLUAJ I, +2¢ & 21" pasen +0,536 B, A
CTAHIAPTHBII IIOTEHLIUAJI Fe** +e & Fe®* pasen +0,771 B, TO IIPU
CMEIMBAHUN PACTBOPOB MOJUJIA KAJIUS U XJIOPUJIA JKEJIE3A (11I)

1) HeT NpU3HAKOB peaKIUU

2) obpasyercs Uoj

3) BO3HHUKAET JBOWHOMN AJIEKTPUUYECKHUM CI0M
4) yBenUUMUTCA KOHLUEHTpPALUs HOANUJA KaJIUs

5) yBenMuMTCS KOHIIEHTpaIus xjaopunaa xxemnesza (I11)

TECT Ne 3. YCTAHOBUTE COOTBETCTBHUE: IM®PA — BYKBA

1. T[PU YBEJIMYEHUU [IPU 15°C BEJIMUMHA [TOTEHITHAJIA
B 10 PA3 KOHIIEHTPALIN METAJUJIMYECKOI'O 3JIEKTPOIA
1) OJIHO3apsIHBIX A. ysemnuuBaercs Ha 19,2 MB
MTOTEHITUATIOTIPECIISIFOIITNX HOHOB B. ymeHbimaeTcs Ha 28,8 MB
2

) Tpex3apsAHBIX MOTEHIUATONPEACIISIONINX B. ywenbmaercs na 57,6 MB
HMOHOB
3) AByX3apsIHBIX NOTEHLIHMATIONPEIETSIOMINX I ypenuuupaeres Ha 57,6 MB
HOHOB . ymenbaerca Ha 19,2 MB

E. yBenmumuBaercs Ha 28,8 MB



2. U1 PEJJOKC-DJIEKTPOJIA

1) Pt|SO/,S*
2) Pt|[Fe(CN)e]*, [Fe(CN)e]*
3) Pt|2BrO;, Br,

3. UL OKHCJIUTEJILHO-
BOCTAHOBUTEJILHOM PEAKLIUU

1) AG’<0

2) AG>0

3) AG°=0

4. OJIEKTPOAY

1) razoBomy
2) MeTauIMYecKoOMY
3) OKHCIUTENHHO—

BOCCTAHOBUTCIIbHOMY

5.7U11 BOJOPOJHOIO DJIEKTPOJIA,
PACTBOP KOTOPOI'O UMEET

1) HelTpaibHYIO Cpeny
2) CabOKHCIYIO CPey

3) ci1abomIeNoUYHYI0 Cpely

qnCJIO YYACTBVYIOIINX B
PABHOBECHU 5JIEKTPOHOB PABHO

A. omgHOMYy
. JIBYM

. 4eTbIpeM

b
B
I'. BocbMU
J. necsatu
E

. JABC€HaAUaTu

A
B. ¢°Ox = ¢’Red
B. AS’>0
I. ¢°Red > ¢°0Ox
. AS'<0
E. ¢°0x > ¢°Red

COOTBETCTBYET CXEMA

Pt | [Fe(CN)e]*, [Fe(CN)e] ™
Fe | Fe** || Fe®, Fe** | Pt

Ag| AgCl| KCI

Fe®* | Fe

Pt| Clp, 2C1™

Pt | HCI, H || O,, KOH | Pt

SIDSEEC N

BEJIMYNHA DJIEKTPOAHOI'O
TIOTEHLIMAJIA ITPU 37°C
A. paBHa HYIIO
6onbie —434 MB
paBHa —410 mB
MeHble —434 MB
OoublIe HyIs

paBHa —434 mB

=% &



6. B DJIEKTPOXUMUYECKOU SYEVKE
SJIEKTPO/T

1) ¢ Heu3BeCTHBIM NOTEHIMAIOM
2) C U3BECTHBIM OTEHLIUAIOM

3) KOTOpBIN pacTBOpsETCA

7. ECJIX
1) mnnactuHa MeTala HaXOAUTCS B pacTBOpE
COJIM 3TOTO METAJUIA

2) OIWH M3 KOMIIOHEHTOB PEIOKC- AJIEKTPOIa
ra3000pa3HOe BEIECTBO

3) OKuCJIEHHas U BOCCTaHOBIEHHas (HhOPMBI
OJIHOBPEMEHHO HaXOSITCS B pacTBOpe, Kyaa
MOMeEIIIeHA TJIATUHOBAS MPOBOJIOKA

8. CPEI1 KATUOHOB
K*, cu?*, A

1) woHBI Menu

¢’ (Cu™" | Cu)=0,34 B
2) WOHBI Kanus

oK' |K)=-2,93B

3) uOHBI 30J0Ta

¢°(Au®* | Au) = 1,50 B

9. UIA OKUCJIUTEJIBHO-

BOCCTAHOBUTEJIBHOI'O DJIEKTPOJA

1) Pt|Cr,0/*,2cr*
2) Pt|S0.,s*
3) Pt|NO3z,NO,

HA3BIBAETCA

A. 2JE€KTpPOAOM CpaBHEHMS
MHEPTHBIM 3JIEKTPOAOM
. paboYHM 3JIEKTPOAOM

b

B

I'. karogom
JI. aHomom
E

CTCKIIIHHBIM 3JICKTPOAOM

TO DJIEKTPO/l HA3BIBAETCA
A. CTEKJISIHHBIM

b. meramueckum

B. okucnurensHO—
BOCCTAHOBUTEIbHBIM

I'. mHepTHBIM

. pabounm

E. ra3oBbIM

SABJAIOTCA

A. CHIBHBIM OKHCIHTEIEM
CHUJIBHBIM BOCCTAHOBUTCIICM
CJIAOBIM BOCCTAHOBHUTEIIEM
OYEeHb CIA0BIM OKUCIHUTEIEM

CpPCAHUM I10 CUJIC OKHUCIUTCIIEM

m = 3wy

OYCHB CJIa0BIM BOCCTAaHOBHTEIICM

UMCJIIO  YUACTBYIOOIUX

PABHOBECHU ITPOTOHOB PABHO

A. nByM

b. derslpem

B. Bocbmu

I'. nmecsatu

Jl. nBeHaamaTtu

E. dersipHanuatu



10. ECJIU KOHIEHTPALINIO TO ITPH 37°C INOTEHIIMAIJI
NOTEHLMAJIONPEEJIFIONIX METAJUDIMYECKOI'O 3JIEKTPOIA

JABYX3APAHBIX NOHOB
1) yeemuunts B 10 pas A. ysemuuuBaercs Ha 0,031 mB
2) yMenbmmTh B 100 pa b. ymensmaercs na 0,062 B
3) yBexmuuts B 100 pas B. yBenuuuBaercsa na 0,031 B
I'. ymensmaercsa na 0,062 mB
. yBenmuuBaercs Ha 62 MB
E. yBennuuBaercs Ha 0,62 B
11. MTEPMAHI'AHAT KAJIUA SABJETCA

o A. CHIBHBIM OKHCIHUTEIEM
1) B HeWTpaJbHBIX pacTBOpax

2) B MIENOYHBIX PACTBOPAX b. ciadsIM BOCCTAHOBUTEIEM

3) B KHCIIBIX PACTBOPAX B. oxucnurenem cpenHein Cuibl

((pO(Pt‘ MnO, Mn2+) -151B I'. oYeHb c1aObIM BOCCTAHOBUTEIIEM
(pO(Pt | MnO,~, MnO 427) =056 B JI. cmaObIM OKHCIUTEIEM
E. cuIbHBIM BOCCTAaHOBUTEIEM

¢°(Pt|MnO,~, Mn0,) = 0,6 B)

12. I PABOTAIOIIETO CYMMAPHOI PEAKIIUEN
T'AJIbBAHUYECKOI'O DJIEMEHTA

SABJIAETCA
3+ +
1) Pt|I, KI||KMnO,4, MnSO, | Pt A. Cri+3Ag—3Ag +Cr
+ 3+
2) Cr | Crp(SO4)3 ||AgN03 | Ag b. 3Ag" +Cr— Cr” + 3Ag
3) Pt|Hy, HCI||KOH, O, | Pt B. H'+OH — H,0
I O;+2H, — 2H,0

. 2MnO, + 16H" +10I —
— 51, + 2Mn** + 8H,0

E. 2Mn?" +8H,0 + 5l, —
— 10I + 16H" + 2MnO4

13. JTST PEJIOKC-DJIEKTPOJIA YUCIO  YUYACTBYIOIIMX B
PABHOBECHH DJIEKTPOHOB PABHO
1) ptlclos, cr A mByM
2) Pt]|0,, 2H,0 Them
quBIpeM

3) Pt|NO;,NO
IIATHU

mIeCTu

eI

CcEMHU



14. ECJIN B METAJIJDIMYECKOM TO ET'O IIOTEHIUAJT
OJIEKTPOLLE
1 A. CTaHeT paBHBIM HYIIIO
) YBEJIWYUTH KOHLIEHTPALUIO

JIOHOB MeTalIa b. craner Oonee oTpULIATEIbHBIM
2) NOHU3HTH TEMIIEPATYPY B. craner ctanzapTHBIM
pacTBopa I'. craner 6oee MONIOXKUTEIHHBIM
3) mNOBBICHTH aTMOC(EpHOE /. momeHsieT cBOi 3HaK
JIaBJICHUE E. He n3menurcs
15. ECJIN JJIA OKUCJIMTEJIbHO- TO ITPOLIECC ABJIAETCA
BOCCTAHOBUTEJIbHOU PEAKIINN
1) (pOOX - (pORed A. SHIPPrOHUYECKUM
2) ¢°0x > ¢°Red b. »sk30TepMuueckum
3) (pORed > (pOOX B. paBHOBeCHBIM

I'. xaramutrueckum

. sHIOTEpMHYECKUM

E. »sk33pronnueckum

Kpurepun onenuBanus:
ITpu Hanmuun 90-100% npaBUIBHBIX OTBETOB CTYIEHT NOJYyYaeT OLEHKY «OTINYHO»,00-
90% - «xoporroy, 40-60% - «yITOBICTBOPUTEIILHOY

Omuem no 1abopamopHnoil padome BHITIONHACTCS B pabouel TeTpaIu.

Oo0pa3zen padoueii TeTpagu
JlaGopatopHas pabora Ne...
HasBanne onbiTa

1. YpaBHEHHE peaKIuu
2. Hab6mronenus
3. OObscHEeHNE TIPOUCXOISIINX SIBICHUN

IIpumepHbIii NepevyeHb 1a00paTOPHBIX PadoT

1. Ompenenenuie TEMIOTH PACTBOPEHHUSI COTH

2. OrmpeneneHue TEIIOTH THAPATOOOPAa30BAHUS COJICH METAJLIOB.

3. Ompenenenue TEIIOTH HEUTPAIU3AIUH

4. OrmpeneneHue coepKaHus KPUCTAJUTM3AIMOHHON BOJIBI B KPUCTAJLIOTHIPATe
5. Konnenrpamus pactBopoB. CriocoObI OIpeieJIeH sl BEIECTBA B pacTBOPE.
6. HMsyuenue cucreM «KuakocTh-niapy» (IIeperoHKa)

7. H3ydeHue CUCTEM «TBEpOE BEUICCTBO-MApy (CyOIMMaIis)

8. Humukaropbl

9. Omnpenenenue BenuauHbl pH

10. Omnpenenenuie TEIIOBOTO AP deKTa PeakIuy THApaTAIIHH COJIH

11. JTaboparopHoe u3yueHue 3akoHoB Pays

12. VccnenoBanue cBOWCTB Oy(epHBIX PACTBOPOB

13. Cmerienne HOHHBIX PaBHOBECUH

14. Bausitaue pa3nudHbix (aKTOPOB HA CMEIICHHE XUMHUUYECKOTO PABHOBECHS
15. NoHOOOMEHHBIE peaKiuu



16. Omnpenenenue 3MEKTPOIPOBOTHOCTH cIa00OT0 NIEKTPOIUTA

17. KoHayKTOMETpHUYECKOE TUTPOBAHHUE

18. OxucnuTeNnbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

19. Onpenenenune D/[C raapBaHMUECKOTO JIEMEHTA

20. Koppo3sus mMeTamioB

21. 3amuTa OT KOppO3uHn

22. THruOUTOpPBI U aKTUBATOPHI KOPPO3UH

23. XuMHueckas KHHEeTUKa

24. ViccnenoBanne KUHETUKU PEAKITUH PA3TI0KEHUSI THOCEPHON KUCIOTHI
25. 3aBUCUMOCTb CKOPOCTH PEaKIMK OT KaTalln3aTropa

26. ABTOKaTaIM3

27. depMEHTATHUBHBIN KaTaIu3

28. PaznoxxeHne nepoKcuia BOJOPOa B IPUCYTCTBUE OKCHIAa MapraHia
29. ®otocunuTe3 o MBaHoBY

30. Ompenenenre MHTEHCUBHOCTH (POTOCHHTE3A

31. Xpomarorpadudeckoe pa3aciiecHHue MUTMEHTOB

32. Xpomatorpadus

33. AncopOrronHas EMKOCTh Pa3JIMYHBIX aJICOPOSHTOB

34. AncopOrusi yKCyCHOM KHUCIIOTHI YTiIeM

35. IloBepHOCTHO-aKTUBHBIE BELIECTBA

Kpurtepuu oneHku J1abopaTopHbIX padoT

Ounenka «5»:

Bremonaena pabora B pamMoOHATBHONW MOCTEIOBATEIBHOCTH W IOJHOM 00BEME C
0€3yCIIOBHBIM COOJIOIGHUEM TPaBWJI JIMYHOM M OOLIECTBEHHOW O€30MacHOCTH; T'PaMOTHO,
JOTHYHO M CaMOCTOSITENIbHO OIMCAHBl TPOBEJICHHBIC HAOJIOJCHUS, COCTABJICHBI ypaBHEHUS
XUMHUYECKHX peakuuil M cHOopMyTUpOBaHbI BBIBOABI M3 PE3yJbTaTOB OMNbITa (HaOMIOnEHUIN);
HKOHOMHO HCITOJIb30BaHbl PACXOJHBIE MaTephaibl; 00eCneueHO TOJIepKaHhe YHCTOTHI M
nopsijika Ha pabodeM MecTe; JabopaTtopHas paboTa akKypaTHO opopMIIeHA.

Ouenka «4»:

JlornyHO ONHMCaHbl TNPOBEJIEHHbIE HAOMIOACHUSA, B COCTABJICHHBIX YPABHEHUSX
XUMHYECKHX  peaKkIil  JONYyIIeHbl JBE-TPH  HECYIIECTBEHHBIE  OIMMOKH; T'PaMOTHO
chopMyIHpPOBaHbl BBIBOJBI U3 PE3yJbTATOB OINbITa (HAOIIOACHUI); SKOHOMHO HCIIOJIb30BaHbI
pacxonHbIe MaTepHallbl; 00ECIIEYeHO MOJIePKaHUue YHUCTOTHI M TOpsIKa Ha paboueM MmecTe;
nabopaTopHas paboTa akKypaTHO 0(opMIIeHa.

Onenka «3»:

BeimonHeHa paboTa B panMOHAIBHON TIOCIIEOBATEIIFHOCTH W TOJHOM OOBeMe ¢
0€3yCIIOBHBIM COOJIIOZCHUEM MpaBUI JMYHOW M OOIIECTBEHHOH O€30MacHOCTH; HEMOJHO U
HEJIOTUYHO OIMCAHBI MPOBEICHHBIC HAOIIOACHUS, B COCTABJICHHBIX YPAaBHEHHSX XHUMHUYECKHX
peakuuii AOMYIIEeHbl OIMOKH, KOTOPBIE CTYJIEHT HE MOXET HCIPaBUTh, HE CPOPMYIUPOBAHBI
BBIBOJIbI M3 pE3yJbTaTOB oONbITa (HAOMIOJEHUS); SKOHOMHO HCIIOJIb30BAHBI PAaCXOJHBIE
MaTepHajbl; 00ecreyeHo Mo iep)KaHie YUCTOThI U MOopsiKa Ha pabodyeM MecTe; JlabopaTtopHas
paboTa He akKypaTHO odopMIiieHa; JabopaTopHas padbora BeimosiHeHa Ha 50%.

Onenka «2»:

BrimontHeHa JKCmepuMeHTanbHash 4acTh, HO paboTa He odopmiieHa B TETpaaw; ]
nabopaTopHasi paboTa BBIIIOJTHEHA MeHee, ueM Ha 50%.



7.2. OueHo4YHbIE CpPeACTBA AJIs MPOMEKYTOUHOI aTTecTaumuu (B popMe IK3aMeHa)
YK-1; OIIK-2; OIIK-8

CryneHTy HEOOXOIMMO TMPOJEMOHCTPUPOBATh HAJIMYUE CPOPMHPOBAHHBIX KOMIIETCHIMH Ha
0a30BOM ypOBHE.

HToroBhIli KOHTPOIH MPEIyCMATPUBACT HAIMYUE KOHCIICKTOB MO BCEM JICKIIMSIM JTUCUIUTLINHEI,
AKTUBHOE YYacTHE BO BCEX HMHTEPAaKTUBHBIX (popMax paOOTHI, BBIOJHCHHBIC 3aJaHUs 110
camocTtosTenbHo padote (CP).

Bomnpocs! 1 3ananus k sk3ameny (Scemectp)

1. TlpemMer XWMHUYECKOW TEPMOAMHAMUKH U IIEIM €€ HU3YYCHHUS. HyneBoii 3akon
TepMOAMHAMUKHA. PU3MYECKUI CMBICI HYJIEBOIO 3akoHA. Temmeparypa. BHyTpeHHssa sHeprus -
¢bynkuus coctosHus. [IBe popmbl oOMeHa sHepruei B cucremax: Temiora u padora. [lotenuunan.
2. [llepBpIii 3aKOH TEpPMOIWHAMHKH. OHTAIbIHS KaKk (QYHKIUS COCTOSHHS. Teruiora mpu
HOCTOSIHHOM 00BbEME U MOCTOSTHHOM JIaBJICHUU.

3. Temnoemkocts. CootHomenne wMexay C, m Cy. 3aBUCHMOCTb TEIJIOEMKOCTH OT
TEMIIEPATYPBHI, pacueT KOJIMYECTBA TEIlIa ISl HATPEBAHUSI CUCTEMBI.

4. 3aBUCHMOCTb PHTAJBIIMU PEAKLIUHU OT TeMuepaTypsl. 3akoH Kupxroda.

5. 3axoH I'ecca u cineactBus u3 Hero. [loHsATHE O CTAaHAAPTHBIX YCIOBUSAX M CTaHAAPTHBIX
3HAYCHUAX BEJIWYMH. OHTAIBIIMU PA3JIMYHBIX MPOIECCOB: 00pa30BaHUs, PpPa3JIOKCHHS,
HeHTpanu3anuy, TOpeHUs, PacTBOpeHMs, (A30BbIX MpeBpalleHuil, ruapaTaluy, HOHU3aHH.
DHepruu CBSA3M U KpUCTAIIIMYECKOH pereTku. Kanopumerpuueckue nusmMepeHusl.

6. Bropoii 3akoH TepmoauHamuku. [Iporecchl paBHOBECHBIE U HEpPAaBHOBECHBIE, OOpaTUMbIE
u HeoOpaTtumble. MakcumanbHas padora. [{ukin Kapao u koaduiieHT none3noro aeicTBus.

7. DHTponus Kak (YHKLHS COCTOSHHSA. DHTPONHsS OOpaTUMBIX M HEOOPATUMBIX IPOLIECCOB.
Pacuer sHTponuu. Cratuctuueckuil xapakrep sHTponuu. YpaBHeHue bonbimana. Iloctynar
[Tnanka. AOGCOJIOTHAS SHTPOMHUSL.

8. OObenmHeHHOE ypaBHEHHE TepMoAuMHaMuKh. CBOOOIHAs W CBsi3aHHasl PHEprus.  Mepa
XMMHUYECKOTO cpojcTBa. HampaBineHne XUMHUYECKHX TMpoleccoB. YpaBHeHue ['ub0Oca-
['enpmronsna.

9. TepMmoauHaMuKa B )KMBOH MPHUPOJIE.

10. PaBHoBecue. YcioBusi paBHOBecHs. TepMOIMHAMUYECKHI BBIBOJ 3aKOHA JEHCTBYIOIINX
Mmacc.

11. Csa3b Kp u Kc. PaBHOBecue B rereporeHsbix npoieccax. CmelieHne paBHOBECHS, PUHIUI
Jle IllaTense B pa3InyHbIX IPUPOIHBIX MPOLIECCAX.

12. VYpaBHEeHHE N30TEPMBI, H300apbl, H30XOPHl XUMUYECKOW PEAKIIHH.

13. VcnoBus paBHoBecus Mexnay ¢azamu. IlpaBuno ¢a3z I'mb6ca. YpaBuenue Kiaysumyca-
Knanefipona.

14. da3zoBbie nuarpammbl. JlpuarpamMmbl  COCTOSIHHMS BOAbl W cepbl. [lonmmopdusm.
OHAHTUOTPONHBIE U MOHOTPONHEIE Nepexoibl. Da3oBeie nepexoasl 1 u 2 poxa.

15. JIByXKOMIOHEHTHBIE CHUCTEMBI C IPOCTOM OSBTEKTHUKOW, COEIMHEHHS KOHTPYIHTHO H
MHKOHTPYIHTHO IJIaBsiuirecs. TepMUyecKuil aHaIu3.

16. TpexKOMIOHEHTHBIE CUCTEMBI.

17. JIByXKOMIIOHETHbIE = CHCTEMBbI JIByX OFPAaHHYEHHO CMEIIMBAIOIIMXCSA  KHUJIKOCTEH.
Koadduuuent pacnpenenenus. DKCTpaKIusl.

18. T'ereporeHHsle TBeprOQa3HbIe CHCTEMBI. KOMIIO3UIIMOHHBIE MaTEPHATBI.

19. IloHsATHS 3HEPTUH U MacChl. 3aKOHBI COXpAaHEHUS YHEPTUU U Macchl. Popmyna DUHIITEHHA.

20. PaBHOBecue. YcnoBus paBHOBECHsA. TepMOIMHAMHYECKUN BBIBOJ 3aKOHA JCHCTBYIOIIIINX
Macc. 3aKOH JIEUCTBYIOIIMX Macc.

21. Cga3p Kp u Kc. PaBHOBecHe B reTeporeHHbIX Mporieccax.

22. Cwmenienue paBHoBecus, npuHuui Jle Illarense B pa3nu4HbIX TPUPOIHBIX MPOLIECCAX.



23. YpaBHEHHE U30TepPMbI, H300apbl, H30XOPbl XUMUUECKOH PEaKIIHH.

24. YcnoBus paBHOBecuss Mexnay (aszamu. IlpaBunmo ¢a3 ['mb6ca. YpaBuenue Kiaysmyca-
Knaneripona.

25. dazoBble jguarpammbl. JluarpamMmbel  cocTOsSiHUSL BoIbl U cepbl. [lomumopdusm.
OHaHTUOTPOIHBIE U MOHOTpOIIHBIE Nepexoabl. dazoBbie nepexonas! 1 u 2 pona.

26. PacTBOpHBI KUAKOCTH - Ta3. 3akoH ['eHpu. PacTBOPHI KUAKOCTH-KUAKOCTh. YIIPYroCTh Mmapa
HaJl pacTBOPOM, HachILIEHHBIN nap. 3akoH Payinsa. OTkinoHeHus ot 3akoHa Payis.

27. JlmarpaMmMbl  cocTaB-naBiieHHe. 3akoHbl ~ KonoBamoBa.  Aszeorpombl.  [leperonka.
Pextudukanus. [leperonka HecMemmMBarOmuUXcs )XUAKOCTEH. [leperonka ¢ BOJSHBIM ITapoM.

28. PactBOpsl TBepABIX BELIECTB B JKUAKOCTAX. Kpuockomnus, s0ymmockonus. OcMoc.
Ponp ocmoca B mpupose, B OHOJOTMYECKMX OpraHuM3Max, B TexHuke. OOpaTHBI ocMoc.
OnpecHeHre MOPCKOM BOJIbI C TOMOIIBI0 0OPaTHOIO OCMOcCA.

29. PactBOpBl 31eKTpOIUTOB. Teopus 3IEKTpOIUTHYECKOW aucconuanuu. OTKIOHEHHS OT
3akoHOB Payns u Bant-T'odda. M3oronnueckuii korhduumeHT.

30. PaBHOBecus B pacTBOpax ciadbIx 37eKTponuToB. CTENeHb U KOHCTaHTa Aucconnanuu. Boxa
Kak cnalbrii snekTponut. MoHHOEe mMpousBeAeHHE BOJAbBI, MMOKa3aTelb KOHIIEHTPAIlMM HOHOB
BOJIOPOJIa U TMIPOKCUIIA.

31. CoBpemeHHbIE TeOpUU KUCTIOT U OcHOBaHUil. Tumnsl pactBopureneii. ConpBoIu3.

32. Teopusi CHIBHBIX DJEKTPOJIUTOB, HOHHAasA aTrMmocdepa, HOHHAS CUJA, AKTHBHOCTh U
KOA((UIIMEHT aKTUBHOCTHU AJIEKTPOJIUTA.

33. Bydepnbie cmecu. VX posb B mpupoJie 1 XUMUYECKOM aHaiu3e. [ uaponus.

34. Twumbl 31eKTPONPOBOUMOCTH B TBEP/IBIX U KUJIKUX MPOBOJHUKAX U MOIYIPOBOJIHUKAX.

35. DeKTponpoBOJMMOCTh PACTBOPOB AIIEKTPOIUTOB. CKOPOCTH IBMKEHUS W TOABHKHOCTH
noHoB. Yucna nepenoca. TopMokeHHE HOHOB B AJIEKTpUUYECKOM Mosie. 3akonbl Konbpayina.

36. M3mepenue >1meKTPONPOBOAMMOCTH U Uncel epeHoca. Konaykromerpusi.

37. MexaHu3M BO3HMKHOBEHHS CKauyka MOTEHIMalda Ha TPAaHUIE METaI-METalll M MeTall-
pactBop. PaBHOBECHBIN AMeKTpOHBIN MoTeHInan. CTpoeHHEe JBOMHOTO AJIEKTPUYECKOTO CIIOS.
Ypasuenue HepHcra.

38. JIuddy3nonHbI, MEMOpaHHBIN, aJICOPOIMOHHBIN MOTEHITHANIBI, UX POJb. buoornyeckue
MeMOpaHBI.

39. DnexTpoabl CpaBHEHHS, CTAaHIAPTHBIA AJIEKTPOAHBIM TOTCHIWAN, PSI HAIPSHKCHUS
METAJIIOB. THIIBI AIEKTPOIOB.

40. TloTeHmmoMeTpUYecKHe M KOJOPUMETpUYEeCKHe  MeTOonbl  ompexaeneHus  pH.
[ToTeHIMOMETPHUYECKOE TUTPOBAHNE

41. Xumnueckue 1ienu. KoHIeHTpaImoHHbIE TS .

42. Knaccudukanus M TepMOAMHAMHUKA TrallbBaHMUECKUX »3JeMeHToB. WM3mepenue D]IC,
HOPMAaJbHbINA AJIEMEHT

43. OCHOBBI  JJEKTPOXUMHMYECKOW KHMHETUKH. OJEKTPOJIM3 U €ro MpHUMEHEHHe B
MPOMBIIIIIEHHOCTH.

44, Kuneruka siekTpoxumuueckux peakiuil. Ilomspuzanus. Ilomsporpadus. Hanpsoxenue
pa3IoXKeHUs, IepeHanpsKeHue.

45. OcoOeHHOCTH  DJEKTPOJM3a  pacTBOPOB M PACIUIABOB  AJIEKTPOJIMTOB.  Peakumu
AIIEKTPOOKHCIIEHUS U 3JIEKTPOBOCCTAHOBIICHHUSI.

46. Koppo3ust MeTaIIoB U METOJIbI OOPHOBI ¢ HEH.

47. XUMHUYEeCKUE WCTOYHUKH TOKA. TOIJIMBHBIA DJIEMEHT. OKOJOTHYECKHE aCMEeKThI
IIEKTPOXUMUM.

Bompocs! 1151 oAroToBKM K 3k3aMeny (6 cemectp)

1. Xumnueckas kuHeTrka. CKOpOCTh XUMUUECKON PEakIu, €€ 3aBUCUMOCTh OT Pa3TUYHBIX
dakropoB. [loHsATHE 00 AKTUBHBIX YaCTUIAX U MEXAHU3ME XUMUYECKON PEaKIIHH.

2. Meronpl wuccienoBaHus CKOpocTH peaknwii. KuHermdeckas KimaccupuKamus peaxiui.
MonexkynsipHOCTb U IOPSIIOK peakiuil.. OnpeneneHue nopsaKa peakimm.



Peakuuu O, 1, 2, 3, n -nopsiaka.

Kuneruka peakuuii -napasmieiabHbIX, IOCIEI0BATENbHBIX, 00PaTUMBIX, COMPSKEHHBIX.
IlenHble peaknuu.

®doroxumuyeckue peakuuu. PoToxuMuueckuii cMor. XuMHUYECKUE J1a3ephbl.

S nepHble peakunu

['ereporennsie peakuuy. TONOXUMHUYECKHE PEAKLIVH.

. Bnusgame Ttemmeparypel Ha ckopocTh peakuuu. IlpaBuno Bantr Todda, ypaBHenue
Appennyca. OHeprus AkTuBanuu. Teopusi MOJEKYJISPHBIX CTOJKHOBEHUM, CTEPUUYECKUI
daxkrop.

10. Teopust akTHBHOTO KOMILICKCA.

11. Kuneruka XMMHYECKUX pEaKLMH, IPOTEKAIOIIMX B TIOTOKE. PeXMMBI uaeaIbHOrO
NEepEMEIINBAHUS U NI€ATbHOTO BBITECHEHUS. BaykHelIne TPOMBIIUICHHBIE PEAKIUU.

12. KaranuzaTopsl © UHTHOUTOPbI, UHUIIHATOPHI.

13. T'omoreHHsbI# KaTalIn3, KUCIOTHO-OCHOBHOM KaTajus3.

14. ®depmeHTAaTUBHBIN KaTalu3.

15. TI'ereporeHHbIN KaTaaus.

16. AxTHBaATOpPBI, MPOMOTOPHI, S/IbI KATATH3aTOPOB.

17. Ancop6mus. Teopuu agcopOiuu.

18. AncopOmmsi Ta3oB W TapoB Ha TBEpAbIX Tenax. M3orepmbl  amcopOruu. Ilpupona
a7cOpOLMOHHBIX cUJl. AKTUBUPOBaHHAs aJIcOPOIUS U XeMOCOPOLIHSL.

19. Ponb ancopObuunu B katammuse. CTaauu reTeporeHHO-KaTaTUTHYECKON PEeaKIny.

20. Teopuu rereporenHoro katanusa: banannuna, Ko6oszesa, Bonbkenmreiina. Ponb gedexron
B KaTajuse.

21. TlosepxnoctHbie sBaeHus. [IAB, [THB, IIUB, anre3us u kore3us.

LCoN kAW

Yci10BUSI BHICTABJIEHHS OLIEHOK:

O1eHKH «OTJIHYHOY» 3aCTYKHBAET CTYICHT, MOCceTUBIINi He MeHee 80% ayAuTOPHBIX 3aHSTUH,
OOHApYXHMBIIMH  CHUCTEMaTHYeCKOe M  TayOOKoe  3HaHWe  y4yeOHOro  maTepuana,
JEMOHCTPHUPYIOIINI TIOJTHOE M CaMOCTOSITENIbHOE PAcCKpBITHE BOIMPOCOB Ouiera B oObeMe
MPOrpaMMBbl, CIOCOOHOCTh SICHO U TPABUIBHO OTBEYaTh HA JOIMOJHUTEIBHBIE BOTIPOCHI
HK3aMEHATOPOB, YMEHHE HCIIONb30BaTh CPABHUTEIBHBIA MOAXOA MPU H3II0KEHUU MaTepHana,
CONMPOBOXJATh OTBET MpPHUMEpPaMH, YETKOE W MPaBWIBHOE OMNpeAelicHUe TOHSATHH,
UCIIOJIb30BaHUE TEPMUHOB.

OLIEHKH «XOPOILO0» 3aCTYKUBAET CTYJIEHT, MOCETUBIIHNN HEe MeHee 60% ayAuTOPHBIX 3aHSTHH,
OOHapyXUBIIMA TIOTHOE 3HAHHE YYEOHOrO MaTepuaya, YCBOWMBIIUNA OCHOBHYIO JIUTEPATypy,
PEKOMEHJIOBAaHHYI0O B TIporpaMMe, TOKa3aBIIMI CHCTeMaTHYeCKU XapakTep 3HaHU IO
JUCITUTUIMHE, HO TIPA 3TOM JIOMTYCTHBIINM HE MPUHITUITHAIEHBIC ITOTPENTHOCTH

OrieHKa «y/10BJIETBOPUTEILHO» BBICTABIISICTCS, €CIM  CTyAeHT mocetun Menee 50%
ayJIMTOPHBIX 3aHATHH, BBINOJHHWI 3aJaHUE WU OTBETWJ HA BOIPOC, HO TPH 3TOM OBUIH
JOTIYIIEHbI MPUHIUIHAIBHBIE OIIUOKH; YPOBEHb BJIAJICHUS MOHATUSMHU MpPEeIMeTa HEBBICOKHIA,
HEJIOCTaTOYHas Pa3BUTOCTh OCHOBHBIX 3HAHUI U YMEHUI.

JIokyMeHT cocTaBieH B cooTBeTcTBUM ¢ TpeboBanusiMu OPI'OC BO no HampaBieHHio
noarotoBku 44.03.05 Ilemaroruueckoe oOpa3oBaHue (C JOByMS NPOGMISIMH TOATOTOBKH),
YTBEpKACHHBIM NpHUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®exepauuu oT
«22»depamns 2018 . Nel25.

&l |

Pazpaborunk: Ucromuna E.E., nonent kadenpst EHJ] [TN UT'Y e oo

Hacrosimas mporpamMmMa He MOXET OBITb BOCHpOM3BEIEHA HHM B Kakod ¢opme 0e3
IpeBapUTEILHOTO MICBMEHHOTO pa3pelieHus Kadeapbl-pa3padoTyrKa MporpamMmel.



