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I. LEJH U 3AJAYM JUCHATITAHBI (MOLYJI5T):

U3YYUTh HPUYUHBI U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHX MPOLIECCOB Ha
OCHOBE IJTyOOKOI'0 M3y4Y€HHUs CTPOCHUS BEUIECTBA, TEPMOJIUHAMUYECKOTO U KHHETUYECKOTO
METOJIOB, & TAKXKE METOAOB (DU3UKH, XUMUU U COOCTBEHHBIX (PU3MKO-XUMUIECKUX METOJIOB,
HEOOXOIUMBIMU /7151 (POPMUPOBAHUS I[ETIOCTHOTO MIPEICTABICHHS B 00JACTH XUMHYECKHX
HayK, U PaCCMOTPEHUS B3aUMOCBS3HU OT/IEJbHBIX €CTECTBEHHBIX HAYK, 1711 CO3JaHUs
XMMHYECKON COCTaBJISIIOIIECH HAyYHOU KapTUHBI MUPA.

3agaun:
® pa3BUTHC YMEHUH aHAIM3a IPUPOTHBIX U TEXHOTEHHBIX MTPOIIECCOB
® YCTaHOBJICHHE B3aUMOCBSI3H SIBJICHUIN OKPYXKAIOIIET0 MUPa
L] HCIIOJIB30BAHUC YMCHI/Iﬁ MU HABBIKOB CHCTEMAaTHU3AIIUN 3HaHHﬁ B O6JIaCTI/I
€CTECTBEHHBIX HaYK;
e (¢dopMHpOBaHHE TIOJIXOJIOB K
AKOHOMHUYECKUX TPOOIIEeM;

PCHICHUIO  3KOJIOTHMYCCKUX MW  COHOHUAJIbHO-

® [IPUMEHEHME MOJIyYEHHBIX 3HaHUN U METOJ0B UCCIIEOBAHMS JIUIsl U3yUEHUS
MIPUPOIHBIX OOBEKTOB.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII:

2.1. YuebHas aucuuIuiHa (MOyJib) OTHOCUTCS K 00513aTeIbHON YacTH ITPOrpaMMBbl

2.2. JIns W3y4eHus: JMaHHOW y4eOHOW JMCIUIUIMHBI (MOIYJIsl) HEOOXOAMMBI 3HAHUS, YMECHUS U
HaBBIKH, (POPMHUPYEMBIE IPEIECTBYIOIIMMU AUCHUIUIMHAMM :

b1.B.12 Ananutudeckast Xumus

b51.0.24 Pemenne npodeccuoOHaIbHBIX 3aa4 (IPAaKTUKYM)

2.3. Ilepedenp TOCHEOYIOMMX Yy4YeOHBIX JUCHUIUIAH, JUII KOTOPBIX HEOOXOAMMBI 3HaHUS,
YMEHUS M HaBbIKH, (hOpMUpyeMble JaHHON y4eOHON TUCIUITMHOMN:

b1.B.13 Ilpuxmnannas xuMus

b1.B.JIB.02.02 KommonaHas Xumus

I1l. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA JUCHUITTIMHBI MOAYJIA):

[lepeueHb IaHUPYEMBIX PE3YIbTATOB 00YyUEHHS 110 TUCHUILIMHE (MOAYIIIO),
COOTHECEHHBIX C MHAMKATOPaMH JTOCTHXKEHUSI KOMIIETEHIINN

Komnerenuus HNuaukaropsl PesyabTarsl 00yueHust
KOMIIeTeHIii

VK-1 Cnocoben | U1Ky 1 3HAeT: CHOCOOBI IIOWCKAa M aHalu3a
ocywecmensams  nouck, | OCyIIecTBISET MOUCK, nHpOpMaIHN
Kpumu4eckuil amaiu3 u | KpUTUIECKHUH aHaIu3 U yMeeT: JOHOCHTH JO OOydJaromuxcs
cunme3  umghopmayuu, | CHHTE3 HHMOPMAITUH, 0a3oBbIC MpeAMETHBIC Hay4HO-
NPUMEHAMb  CUCTEeMHbLU | HEOOXOIUMOM ISt TEOPETUYECKHE MPEICTABICHUS
nooxo0 Onsi  peuieHus | pelIeHUs MOCTaBICHHBIX BJIAJCET: HaBBIKAMU pereHus

NOCMABIEHHbIX 340aY

3aga4

NKyxi 2
IIpuMeHsieT cuCTeMHBIN

MTOAXO/ IJIs1 PEIICHHUS
[IOCTABJIEHHBIX 33124

npodeccnoHaNbHBIX 33724




OIlIK-2 Cnocoben | NJIK OIIKj; 3HAET: METOBI paboTHI C
yuacmeosama 6 | pa3pabaThIBaeT OT/EIbHBIC | KOMITBIOTEPOM u OCHOBHOE
paspabomke OCHOGHBIX U | KOMIIOHEHTbI OCHOBHBIX W | IPOIPaMMHOE obecrieueHue,
OONOIHUMENIbHBIX JIOITOTHUTEIBHBIX TpeOOoBaHUS I'ocynapcTBeHHOTO
00pazoeamenbHbix 00pa3oBaTeIbHBIX CTaHJIapTa K MPEAMETY
npozpamm, porpaMmm yMEeT: OCYIIECTBIIATh  TIOUCK
paspabamovieams uHbOpMaIuu B TEKCTOBBIX u
omoeJibHble ux ANEKTPOHHBIX HCTOYHUKAX
KOMNOHEHmbl (6 mom BJIAJICET: HaBBIKAMH ITOMCKa
yucie ¢ UCNob308aHuUeM uHpopmanuu ans npodeccruoHaIbHON
ungopmayuonro- JIEATEIHLHOCTH:
KOMMYHUKAYUOHHBLX
MexHo102Ull)
OIIK-8 Cnocoben | UK ornks.1 3HAET: OCHOBBI €CTECTBEHHOHAYYHBIX U
ocyujecmensans JleMoHCTpHpYET MaTeMaTHYECKUX 3HAHHUI
neoazo2uyecKyo CIIelaIbHbBIC HAy4YHBIC | YMEET: HCIOJI30BaTh
oesimenbHOCb Ha | 3HAHUA B T.4. B | €CTECTBEHHOHAYYHBIC u
OCHOBe cneyuanrbHblX | TPeIMETHOW 00JIacTH MaTeMaTU4YeCKUe 3HAHUA inie:
HAYYHbIX 3HAHUL OPHUEHTUPOBAHUS B COBPEMEHHOM
UH(POPMAITMOHHOM TIPOCTPAHCTBE
BJAJICCT: IPHEMaMU HCIIOJIb30BAHUS
€CTECTBCHHOHAYYHBIX u
MaTeMaTHYECKUX 3HAHUH JUIST
OPUEHTHUPOBAaHUS B  COBPEMEHHOM
UH(GOPMAIMOHHOM MPOCTPAHCTBE

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM TUCHUILTUHBI (MOYJIs1) M BUABI Y4eOHOii padoThl

Buj yueOHoi1 padoThI Bcero Cemectp (-b1)
yacos /
3aUCTHBIX | o 5
eTUHUIL
Oun
AyauTOpHBIE 3aHATHS (BCEro) 96 48 48
B ToM uucne: - - - - -
Jlexiuu (JIek)/(Dnextp) 32 16 16
[Tpaxtuueckue 3anstus (I1p)/ (Dnextp)
JlaGopatopusbie pabotsl (JI1ab) 64 32 32
KouncyabTauuu (Kouc) 2 1 1
CamocrositeanHas pa6ora (CP) 27 5 19
Bun mpomexyTouHo#l aTTecTanmMu (3aueT, 3K3aMeH), OK3. Ok3. | OKk3.
gackl (KoHTpoIs) 70 44 30
KonTpons (KO) 20 10 10
KounrtakrHasi pa6ora, Beero (KoHT.pa6) 118 59 59
OO01mast TpyA0eMKOCTb: 3a4EeTHEIE €IUHUIIEI 6 3 3
4achl 216 113 | 113




4.2. Coaep:xkanue y4eOHOIro npeamMera

Pa3nes 1. Xumnueckass TepMOIHHAMHKA

Tema 1. XuMuyeckasi TepMOJAMHAMHMKA

[IpenMeT XUMHUYECKOH TEPMOJMHAMHUKUA M Leau €€ wu3ydeHus. OCHOBHBIE MOHATHUS U
ONpECIICHUs, HCIOJIb3yEMblE B TEPMOJUHAMHUKE: TEJIO, CHCTEMA, COCTOSHHUE, IPOLECC,
napameTpsl, SHeprusi, pabora, TerioTa, mnoreHuan. CHCTEMBI OTKPBITBIE, 3aKpPBHIThIE U
M30JIMPOBaHHbIE, TOMOTCHHBIE U T€TEPOT€HHBIC, PABHOBECHBIE U HEPABHOBECHBIE

Tema 2. Hys1eBoii 3aKOH TepMOAUHAMUKH

HyneBoii 3akoH TtepMoauHaMuKu. DOU3MYECKHI CMBICI HYJEBOTO 3akoHA. Temmeparypa.
Buytpennsis sHeprusi - ¢QyHkuus cocrosHus. JBe ¢opmbl oOMeHa »Heprueil B cHucTeMax:
TEIJI0Ta U padora.

Tema 3. IlepBblii 3aKOH TePMOJAMHAMHUKH

[TepBblii 3aKk0H TepMOAMHAMUKU. BeuHblil ABUraTens mepBoro poja. DHTAIbIUS KaK (QYHKIUSL
cocrosiHus. Terora npu MOCTOSHHOM 00bEME U MOCTOSIHHOM JaBJIEHUU. TepMoAMHAMHUYECKas
HIKajga JUIsl BBIP@XKEHUs TEIJIOT XMMHUYECKUX peakuuid. BerurcieHue paboThl MpU Pa3IUUHBIX
npoueccax. Termoemkocts. CootHomenue mexay C, m C,. 3aBUCMMOCTh TEIIOEMKOCTH OT
TEMIIEPATYPHI, PacueT KOJUYECTBA TEIUIa [l HarpeBaHUs CUCTEMbl. 3akoHbl J[rosoHra-Iltu u
Komnma-Helimana.

3akoH I'ecca m cnencrBus u3 Hero. IloHsATHE O CTaHOAPTHBIX YCIOBUSAX M CTaHAAPTHBIX
3HAYCHUAX BEIWYMH. OHTAIBIIMU PA3JIMYHBIX [POIECCOB: 00pa30BaHUs, PpPa3JIOKECHHS,
HeUTpanu3anuy, TOpeHUs, PacTBOpeHMs, (a30BbIX IpeBpallleHuil, ruapaTalui, HOHU3aIlUH.
OHepruu CBS3M M KPUCTAUIMYECKOM pEIIeTKH. 3aBUCUMOCTb HHTAJIBIIUU pPEAKIHH OT
Temreparypsl, 3akoH Kupxroda. Kanopumerpuueckue usmepeHus.

Tema 4. Bropoii 3aK0H TepMOIMHAMHKH

Bropoii 3akoH TepmoauHamuku. Ilpomecchl paBHOBECHBIE W HEpaBHOBECHBIE, 0OpaTUMbIE U
HeoOpatumble. MaxkcumanbHas paloTa, coBepllaeMas B PAaBHOBECHOM Ipoliecce. BeuHblit
nBuratens BToporo poja. Lluxin KapHo um ko3¢ ¢UIMEHT mosie3Horo AeUCTBUS. DHTPONMS Kak
(GYHKIUS COCTOSHUS. DHTpONHUsS OOpaTUMbIX M HEOOpaTUMbIX HporeccoB. Pacuer sHTpomuw.
Crartuctuueckuil  Xxapakrtep OHTponuu. YpaBHeHue bonenmana. Iloctymar Ilnmanka.
AOGCOIIOTHAS SHTPOIIHSL.

Tema S. Tperuii 3aK0H TEPMOAMHAMUKHU

Tperuit 3axkoH TepmonuHamuku. Teopema Hepncra. CrienctBusi TpeTbero  3akoHa
TEPMOJNHAMUKHU.

OO0benuHeHHOE ypaBHEHUE TepMoauHaMuku. CBOOOAHass M CBsA3aHHAsl DSHEPrUs. Mepa
XMMHUYECKOTO cpojcTBa. HampaBieHne XUMHMYECKMX TpoleccoB. YpaBHeHue ['mb0ca-
I'enbMrosbia. XuMu4eckuii noteHMan. TepMoaMHaMKKa B )KUBOW IPUPOJIE.

Pa3nen 2. PaBHoBecHne

Tema 1. PaBHoBecue

VYcnoBus paBHOBecHs. 3aKkoH fAeWcTByrommx Macc. Koncranra pasnoBecus. Cesase K, m K.
PaBHOBecue B rereporeHHbIX mporeccax. Cmemienue paBHoBecus, npuHiun Jle Ilatenbe B
pa3IMYHBIX MPUPOJTHBIX Tpolieccax. YpPaBHEHHE H30TEPMbI, M300apbl, U30XOPbl XUMHUYECKOU
peaKIuu.

VcnoBust paBHOBecuss Mexnay ¢azamu. IlpaBmino ¢a3z I'ub6ca. VYpasnenue Kraysmyca-
Knaneiipona. ®a3zoBbie nuarpaMMmsbl. J[uarpamMmbl cOCTOSIHUS BOABI U cepbl. [lommmopdusm.
aHaHTI/IOTpOHHI)Ie 1 MOHOTPOITHBIC IEPEXOBI.

Tema 2. /IByXKOMIIOHEHTHbIE CHCTEMbI

JIByXKOMIIOHEHTHbIE CUCTEMBl C TIPOCTOH 93BTEKTHKOM, COEIUHEHHs] KOHTPYIHTHO U
WHKOHT'PYSHTHO IIJIaBAIIIHUCCH. TepMI/I‘-IeCKI/Iﬁ aHaJIn3, €ro 3Ha4YCHUC JIs1 IIOHMCKa HOBBIX
MaTepHayioB, CIUIABOB M B pa3padOTKE TEXHOJIOTHH MOoJydeHus cosei (B ramyprun). [IpuHImmsI
HEMPEPLIBHOCTH U cooTBeTCTBHs. Cuctema xmopua Hatpus - Boaa. ComnsHble Oanu. Cucrema



Kene3o-yruepold. UyryH u craib. OU3MKOXMMHS 3aKaJIKUM U OTIyCKa cTaiu. ['ereporeHHbie
TBepAoGaszHbie cucTeMbl. KOMIIO3UIIMOHHBIE MaTepUAIIbIL.

PacTtBOpBl  KMAKOCTH-)KMAKOCTh.  /[ByXKOMIIOHETHBIE  CHUCTEMBI  JIByX  OIPAHUYEHHO
CMELIMBAIOIIMNXCS KUJIKOCTEN

Tema 3. TpexKOMIOHEHTHbIE CHCTEMBI

TpexxomnoHneHnTHbie cuctembl. Koadduiment pacnpenenenus. IKCTpakLus.

Pa3nen 3. PacTBopnl

Tema 1. PacTBopbI

[Tonsatne o pgucnepcHele cucreMax, HMX Kiaccupukanus. VctuHHele pacTBopbl. OOmas
XapaKTEPUCTHKA PACTBOPOB, CIIOCOOBI BBIPAXKEHHS COCTAaBAa PACTBOPOB. MEXMOJIEKYISIPHOE
B3aMMOJEHCcTBHE B pacTBOopax. COBpEMEHHOE COCTOSIHME TEOPUU PACTBOPOB.

PactBopsb! xkuakocTs - ra3. 3akoH ['eHpu. PacTBOpbI KUAKOCTb-KUAKOCTb. YIIPYrocTh Hapa Haj
pacTBOpPOM, HachILICHHBbIN Nap. 3akoH Payisa. OTkinoHeHus ot 3akoHa Payis.

Huarpammbl  coctaB-faBieHue. 3akoHbl KonoBasoBa. Aseorpombl. JpoOHasi meperoHka.
Pextudukanus. Ileperonka HecmemmBaromuxcs >xuakocred. Ileperonka ¢ BOASHBIM MapoM.
PactBopbl TBepabIx BemecTB B KuAKocTAX. Kpuockonus, 30yminockonus. Ocmoc. Poib
ocMoca B IIpUpOZe, B OMOJIOTMUECKUX OpraHu3Max, B TexHuke. OOpaTHblii ocMoc. OnpecHeHne
MOPCKOH BOJIbI C TOMOLIbIO0 0OPaTHOIO OCMoOca.

Tema 2. PacTBopbI 3J1EKTPOJIUTOB

PactBopsl amektponuToB. OTkioHeHnus: ot 3akoHoB Payns m Bant-I'odda. M3oronmueckuii
ko3 uuuent. Teopus snexkTponuTudeckoi quccoruranuu. ConbBaTanus HOHOB.

Teopust CHIIBHBIX 3JIEKTPOJIUTOB, HOHHAs aTMoc(depa, MOHHAS CHJIa, AaKTUBHOCTH M KO UITEHT
AKTUBHOCTH 2JIEKTPOJIUTA.

PaBHOBecus B pacTBopax ciadbIx 37eKTpoiauToB. CTeNeHb U KOHCTaHTa auccounanuu. Boga kak
cy1abbIit HneKTponnT. IoHHOE mpou3BeieHue BOJIbl, IOKa3aTelb KOHLEHTPAllui HOHOB BOJIOPOJIa
u rugpokcuna. Konopumerpudeckue metonsl ompeneineHuss pH. T'uaponus. CoBpeMeHHbIE
TEOpUU KUCJIOT U OCHOBaHMH. Tunsl pacrsopureneil. CoabBonus.

Bbydepusie cmecu. X posb B pUpo/ie U XUMUYECKOM aHAIHU3€e

Paznen 4. dnexkTpoxumus

Tema 1. D1eKTPONIPOBOAHOCTH

Tunbl 3JIEKTPONPOBOJHOCTH B TBEPABIX M KUAKUX MPOBOAHMKAX U IOJYIPOBOJHUKAX.
DNEKTPONPOBOJHOCT CYIIEPHUOHHBIX IIPOBOJIHUKOB

Tema 2. D1eKTPONPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB

CkopocTh JBWXEHUS M TOJABMXHOCTH HMOHOB. Yucna mnepeHoca. TopmoxkeHHe HOHOB B
ANEKTpUYECKOM Toe. 3akoHbl Konppayia.

N3mepeHnue 21eKTpoIpoBOANMOCTH U uncell nepenoca. Kongykromerpus

Tema 3. PaBHOBeCHbIE 3JIEKTPOIHbIE MPOLECCHI

MexaHu3M BOZHMKHOBEHMSI CKayKa MOTEHIMaJIa Ha TPAHULIE METAJII-METAIIII U METAJUI-PacTBOP.
PaBHOBeCHBIN 3eKTpoAHBIM TNOTeHHHan. CTpoeHHWe ABOMHOTIO 3JIEKTPUYECKOrO  CIOS.
VYpasuenue Hepucra. /{ud¢y3nonHbil, MEMOpaHHBIN, aICOPOLIMOHHBIN MOTEHIIAIBI, UX POJIb.
buonoruueckue MmeMOpaHBbI.

ONEeKTpoabl CpaBHEHMS, CTAHJAPTHBIN 3JEKTPOJHBIA MOTEHLMAN, PAJ HANpPSKEHUS METAIUIOB.
Turbl 37E€KTPOIOB.

Xumnueckue nend. Konuentpamuonnsle nenu. Knaccudukanms u - TepMOIUHAMUKA
ranbBaHNYECKHUX 31emMeHToB. M3mepenne DJIC, HopManbHbIN aneMeHT. [loTeHnromMerpuyeckne
U KOJIOpUMETpHUecKkre MeTo bl onpenenenus pH. [loTeHurmoMeTpuyeckoe TUTPOBAHHUE.

Tema 4. HepaBHOBecCHbBIE 3JIEKTPOJAHBIE MPOIECCHI

OCHOBBI JIEKTPOXUMUYECKOW KMHETUKH. DJIEKTPOJIU3 U €r0 MPUMEHEHHE B NPOMBIIIIEHHOCTH.
Kunernka osnextpoxumudeckux peakiuid. [lomspuzamus. ITlomsporpadus. Hampsbxenue



Pa3JIOKEHHS, TEpEHANpsKEHUE. Peakuuu 3IEKTPOOKUCICHUS W AJIEKTPOBOCCTAHOBJIEHUS.
Oco0eHHOCTH ANEKTPOJIN3a PACTBOPOB U PACILIIABOB AJIEKTPOJIUTOB.

Koppo3ust metamnoB U metroasl O60pbObI ¢ Heil. XMMHUYECKUE HMCTOYHHUKH TOKA. TOTUIMBHBIN
3JIEMEHT. DKOJOTNYECKHUE aCIIEKThI 3JIEKTPOXUMHUH.

Pa3znea 5. XumMuuyeckas KHHETHKA

Tema 1. XumMnuyeckasi KHHeTHKA

CKopocTh XMMHYECKON peaklMH, €€ 3aBUCUMOCTb OT Pa3W4HbIX (PAKTOpPOB. 3aKOH JEHCTBUS
Macc. ['omoreHHsle U rereporeHHble peakiuu. [IoHAaTHE 00 aKTUBHBIX YacTHULIAX U MEXaHHU3ME
XUMUYECKON peakuuu. MeTo1bl UCCIIEI0BAHUS CKOPOCTH PEAKLIUM.

Tema 2. MoJ1eKyJIAPHOCTD U NMOPSIAOK PeaKkuuii

Kunerndeckas knaccudukamus peakmuii. Peakmuu 0, 1, 2, 3, n - mopsaka. OnpeneneHue
nopsiaka peakuuu. KuHETHMKa CIHOXHBIX — pEaklMil: MapauielbHbIX, I10CJIEI0BATEIbHBIX,
oOpatumbIX, conpsikeHHbIX. LlenHble peakuun. DoToxumMuueckue peakiuu. POoTOXUMUYECKU
CMOT. XMMHYECKHE JIA3EPBHI.

Tema 3. I'eTeporennble peakuuu

I'ereporennsie peakuuu. Tonoxumuyeckue peakuuu. CKOPOCTb TOMOXMMHMUYECKHUX PpEaKLUM.
Metoabl U3MEpEHHs] CKOPOCTU TONMOXMMHUYECKUX peakiuu. IIpumenenue. llenHbie peakuuu.
DOTOXUMUYECKUE PEAKIUU. S IepHbIE pEaKLIUH.

Tema 4. Biiusinue BHemIHUX (paKTOPOB HA CKOPOCTH pPeaKUnu

Bnusaue temmeparypsl Ha ckopocTs peakuuu. [Ipasuno Bant 'odda, ypaBHenune Appenunyca.
DOHeprus akTUBAllMU. TeopHs MOJEKYJISPHBIX CTOJIKHOBEHHH, cTrepuueckuil ¢akrop. Teopus
AKTUBHOI'O KOMILJIEKCA.

KaranuzaTtopel ¥ HMHTHOUTOPBI, WHUIUATOPBL. [ OMOTeHHBIM KaTaiu3, KUCIOTHO-OCHOBHOM
karann3. epMeHTaTUBHBIN KaTalIn3.

I'ereporennslii katanus3. AKTUBAaTOPBI, IPOMOTOPSI, SJIBI.

Tema 5. [loBepXHOCTHBIE SIBJICHUSA

ITonsiTue o noBepxHOCTHBIX sBIEHUAX. [loBepxHocTHOe Harskenue. IIAB, IIHB, IIMB.
BnusiHue pa3nuyHbIX GaKkTOPOB HA MOBEPXHOCTHOE HATSKEHHE.

AncopOuusi. AncopOuus ra3oB U MapoB Ha TBepIbIX Tenax. M3orepmbl ancopobuuu. Ilpupona
a7copOLMOHHBIX CHJI. AKTUBUpOBaHHas aacopOuus u xemocopb6buus. Ponbs ancopbuum B
karanuse. CTaguu reTeporeHHO-KAaTaIuTUYECKON peakiuu. Teopun reTeporeHHOro Karajausa:
banannuna, Ko6o3esa, Bonbkenmreitna. Poib nedexroB B kaTanuse.

KuHeTnka XUMHYECKMX peakuuil, MpOTEKAalIIUX B IMOTOKE. PexXumbl HICATIBHOTO
NepeMENINBaHUs U WACAJTBHOTO BBITECHEHUs. BaxxHeillllne TeXHUYeCKHe KaTaluTHUYecKue
peakuuu



4.3. Pa3nenbl ¥ TeMbl JUCHUNJIMH (MOAYJeil) U BUABI 3aHATHIA

Ne HaumenoBanue pasjaesa/TeMbl Buabl yueOHo# padoThl, OueHo4YHbIE ®opmupyemblie | Bcero
n/n BKJIIOYASl CAMOCTOSITEJILHYIO PaboTy cpeacTBa KOMIIETEeHI[UH (B
00y4aoIHUXCH, MIPAKTHYECKYIO (MHAUKATOPBI) | Yacax)
NMOATOTOBKY (NP HAJINYMH) U
TPYA0EMKOCTH (B 4acax)
Texumi IIpaxr. JIao. CPC
3aHATHSL | 3aHATHSA
1. Pasznea 1. Tema 1. Xumunueckas 2 5 1 6
XumMuueckas TePMOJTUHAMMKA
TepmMoauHamMuka | Tema 2. HyneBoii 3akon 1 5 Otuer 1o 3
TEePMOIMHAMMKH 1a060paTOPHBIM
Tema 3. [lepBblii 3aK0H paboram, pemenne | YK-1;  OIIK-2;
1 2 3
TePMOTUHAMUKH 3ajay, ompoc, tect, | OIIK-8
Tema 4. Bropoii 3akoH 1 9 KOHTPOJIbHAS 3
TEePMOIMHAMMKH pabota
Tema S. Tpernii 3aKon 1 2 3
TEePMOJAMHAMHUKH
2. | Paznen 2. Tema 1. PaBHoBecue 1 2 1 4
PaBHoBecue Tema 2. OTuer o
JIByXKOMIIOHEHTHBbIE 2 2 1ab0paTOpPHBIM VK-1:  OIK-2: 4
CHCTEMbI paboTam, peuieHue OTIK-8
Tema 3. 3ajau,  pedepar,
TpexkoMnoHeHTHbIE 1 2 9K3aMeH 3
CHCTEMbI
3 Paznen 3. Tema 1. PacTBopsbl 1 2 2 Otuer o 5
PacTBOpBI Tema 2. PacTBopsbl 1a60paTOPHBIM VK-1;  OIIK-2:
3JIEKTPOJIHTOB 1 2 pa60TaM, PEIICHUE OITK-8 3
3ajay, ONpoc, TECT,
pedepar
4 Pa3pnen 4. Tema 1. 1 4 1 Otuet mo | YK-1; OIIK-2; 5
DJIEKTPOXUMHS DJIEKTPONPOBOIHOCTh 71a00PaTOPHBIM OIIK-8




Tema 2.
JIeKTPONPOBOIHOCTH
pacTBOpoOB
3J1eKTPOJIUTOB

Tema 3. PaBHOBecHBIE
3JIEKTPOJAHbIE
MPOLECChI

Tema 4.
HepaBHoBecHbIE
3JIEKTPOJAHbIE
Npouecchbl

pabotamMm, pelieHue
3a1ad, orpoc,
pedepar, TECT,
KOHTpPOJIbHAS
pabota

Pasznea 5.
XumMuueckas
KHHETHKA

Tema 1. XumMnueckas
KHHETHKA

Tema 2.
MoseRkyasipHOCTb H
NOPAJ0K peakumi

10

Tema 3. I'eTeporennbie
peaxkiumn

Tema 4. Bausiaue
BHeIIHUX ()aKTOPOB HA
CKOpPOCTH PeaKkunu

Tema S.
IHoBepxHocTHbIE
SIBJICHUSA

Otyer o
J1a00paTOPHBIM
paboTam, peuieHue
3ajad, orpoc,
pedepat, sK3aMeH

VK-1;
OIIK-8

OIIK-2;

17

14

12

13

HNUTOI'O (B yacax)

32

64

24

120




IIpumepHBbIii IepevyeHb 1a00paTOPHBIX PadoT
Omnpenenenye TEIIOThl PACTBOPEHHUSI COJIH
OnpeneneHne TEIUIOThHI THAPATOOOPA30BaHUS COJICH METaIOB.
Omnpenenenue TEIIOTHl HEUTpaTU3auu
Ornpezenenne cofep>Kanusi KpUCTAILTU3ALMOHHON BObI B KPUCTAIIIOTUPATE
Konnentpanus pactBopoB. CriocoObl onpeziesieHus BEIIeCTBa B pacTBOPE.
Nzyuenue cucrem «Kuakoctb-nap» (IeperoHka)
H3ydeHue CUCTEM «TBEpPJI0€ BEIIECTBO-TIap» (CyOaumarusi)
Nupukatopel
Onpenenenre Beauuunbl pH

. Onpenenenue TerioBoro 3pQexra peakiuu ruIpaTauy COu

. JJabopaTtopHoe nzydenue 3akoHoB Payis

. UccrnienoBanre cBOMCTB Oy(epHBIX pacTBOPOB

. CMmellieHre MOHHBIX paBHOBECHI

. Biusinue pa3nuunbix pakTopoB HA CMENIEHUE XUMUYECKOTO PAaBHOBECHUS

. NloHOOOMEHHBIE peakiun

. Onpeenenne 3IEKTPONPOBOIHOCTH CIIA00TO IIEKTPOIUTA

. Kongykromerpudeckoe TUTpoBaHue

. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH

. Onpenenenne D/C raibBaHU4ECKOT0 3JIEMEHTA

. Koppo3sus meramios

. 3a1mTa OT KOppO3Uu

. THTHOUTOPBI M aKTUBATOPHI KOPPO3HH

. XumMuieckasi KHHETHKA

. UccnenoBanme KHHETUKHU PEAKITUU PA3I0KEHUSI THOCEPHOM KUCIOTHI

. 3aBUCUMOCTB CKOPOCTH PEAKIMM OT KaTajau3aTopa

. ABTOKaTanu3

. @epMEeHTaTUBHBIN KaTaln3

. Paznoxenue nepokcuaa BoI0poaa B IPUCYTCTBHE OKCHIA MapraHiia

. ®orocuHTes 110 MiBaHoBy

. OnpeenieHie UHTEHCUBHOCTH (POTOCHUHTE3a

. XpomaTorpaduueckoe paziejIeHle MMIMEHTOB

. XpomaTorpadus

. AncopOurnoHHast EMKOCTh Pa3IMYHBIX aJICOPOCHTOB

. AxcopOuus yKCyCHOM KUCIIOTBI yTJIeM

. [loBepHOCTHO-aKTHBHBIE BEIIECTBA

CoNoA~WNE

WWWWWWNNMNPNDNNMNNDNDNNERPRPRPRPRERPRPERPERPRRE
OOPROWONPFPOOONOUIARWNPOOO~NOUIAAWNEO

4.4. MeToanyecKue yYKa3aHUs 110 OPTaHU3ALHHM CAMOCTOSITeJIbHON padoThl CTY/IEHTOB
B pamkax u3ydaemMol IUCIUIUIMHBI MpeiaraloTcs cieayronie (GopMbl CaMOCTOSTENbHON
paboTHI:

e VYuyeOHoe 3aaHue - BIJ IOPYUYEHUS MTPETIOIABATEINS CTYIEHTY, B KOTOPOM COJIEPIKUTCS
TpeOOBaHUE BBHIMOJIHUTH KaKUEe-TUOO ydeOHbIe (TEOPETHUECKHE M MPAaKTUYECKHUE)
neiictBus. Kpurepuu OLIEHKM MO KaXJIOMY 3aJaHHMIO INPENOJaBaTeilb BBICTABIISIET
JOTIOTHUTEIBHO.

e Oruer - HanKCaHKE OTYETA M0 TaOOPaTOPHBIM paboTam

e [Jlonck marepuanoB B cetu MHTepHeT M B OMOIMOTEKe — IO IIpeIaracMon s
CPC teme CTyAeHT OCyHIECTBISET OMCK COBPEMEHHBIX BO33PEHUH, ONMCAHUM TOYEK
3pEHUN pa3INYHBIX aBTOPOB.

e [IloaroroBka pedeparon

e CocraBjieHHe npe3eHTAlMii — MOATOTOBKA (haiina mpe3eHTanuu He MeHee 10 ciaiioB
C MJUTIOCTPALIUSAMH, CChIJIKAMH Ha MCIIOJIb3yeMble HCTOUHHUKH (HE MEeHee 3-X).



[Ipu BemonHenuu 3aaanuii mo CP MOKHO BOCIIOJIb30BaThCS CIEAYIOLIEH JTUTEPATYPON:

1. Hcromuna E.E. ®usnueckas xumus : yueonuk / E.E. Ucromuna. — Mocksa; Bosorna
: Uadpa-Umxenepus, 2024. — 172 c.

2. HUcromuua E.E. ®usmueckas xumusd: VY4eOHO-METOOUYECKOE II0COOME  IUIS
OakanaBpoB HarpaBJIeHUs 44.03.05 «Ilenaroruueckoe o0Opa3oBaHHE»

(manpasiennoctu  «buonorus-Xumus», «bX-Xumus» / E.E. Hcromuna. —
Wpxyrck: M3a-Bo «Acnipunt»,2016. — 128 c.

3. Ddusnyeckas xumus: YueOHO-MeTomuueckoe rocodue. / Cocr. E.E. Mcromuna. —
Wpxyrtck: U3a-Bo «AcnipunT»,2021. — 84 c.

4, Komutonmnas xumusa: Yuedno-meromuuyeckoe mocodbue / Cocr. E.E. Ucromuna. —
Upxyrck: U3a-Bo «ActipunT, 2019.- 92 c.

5. Xumus: yaeoHo-metoauueckoe rmocoodue /Coct.: U.B. Illkypuenko, E.E. Ucromuna,

N.T. EBcradpneBa — Upkytck: M3n-Bo «Actipunty, 2018. — 124 c.

4.5. IIpumepHasi TeMAaTHKAa KYPCOBBIX PadoT (MPoeKTOB) (MpH HATUYNH) YUCOHBIM ILUIAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX pabOT (MIPOEKTOB).

V. YYUEBHO-METOJUYECKOE 1 ”TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCUMIIUHBL (MOIY.JIS):

a) mepevyeHb OCHOBHO¥ JIUTEPaTypbI:

1. Kyapsmea H. C. ®usuveckas xumus [DNeKTpoHHBIN pecypc]: yueb. ans OakaiaBpos,
yueb. st cryn. By3oB / H. C. Kynpsimmesa, JI. I'. Bormapesa. - OBK. - M.: KOpaiit, 2012. -
(bakanasp). - Pexxum noctyna: 943 "bubnuorex". - Heorpanuu. gocrym.

2. TopmkoB, B. M. OcHOBBl (pu3NYECKOW XWUMHH [DJICKTPOHHBIA pecypc| : ydeOHHK /
B. U. T'opmko, U. A. Ky3nenos. - 6-e. - DOneKkTpoH. TeKcToBble HaH. - [b. m.] :
WznatensctBo  "Jlaboparopust 3nanumit", 2017. - 410 c. - Pexum gocryna:
https://e.lanbook.com/book/97412. - 3BC "Jlaus". - Heorpanuu. goctym. - ISBN 978-5-
00101-539-0

3. ®usuueckas xumus: y4ueb. ans By3oB: B 2 ku. / K.C.Kpacnos,H.K.Bopo6res,I.H.I'onueB u
np.;ITon pen. K.C.KpacHoBa. - 2-e m3n.,, mnepepad. u gom. - M. : Beicmr. mk. Ka.1:
Crtpoenue BemiectBa. Tepmoannamuka. - 1995. - 511 c. (9 3x3.)

4. Owusnueckas xumus: Yueo.mis By30B (B 2xH. / K.C.Kpacnos,H.K.Bopobses,l1.H.I'ogHeB u
ap.; Ilox pen. K.C.KpacHoBa. - 2-¢ m3nm., mepepabd. u jgom. - M. : Beicm. mk. Ku.2 :
DNEKTPOXUMHS. XUMUYecKash KHHETHKA U KaTaliu3. - 2-€ u3]., epepad.u gom. - 1995, - 318
c. (109k3.)

5. HWnmomurtoB, Eprenmii [I'eoprueBmu. Pusmyeckas xumus [Tekcr] : yueOHUK /
E. I'. UnmonutoB. - M. : Akagemus, 2005. - ISBN 5-7695-1456-6 : (11 3k3)

6. COopHHK 33a71a4 1m0 GU3HYECKON XUMUHU [DICKTPOHHBIA pecypc] : yded. mocodue s CTy/I.
BY30B, 00y4. 1o Hamp. moarot. GakamaBpoB 550500 u cmer. 651300 - "Metamnyprus" /
B. U. I'pezynoB u ap. - OBK. - M. : U3n-Bo MI'Y, 2009. - 257 c. - Pexxum nocryna: 43
"bubmuotex". - Heorpanuy. qoctym.

7. TlamuenkoB I'. M. Xumudeckas KMHETHKAa M KaTaiu3: y4e0. mOCOOME I XMM. U XUM.-
TexHon. crmell. By3oB / I'. M. Ilanuenkos, B. II. Jlebenes. - 3-e u3z., ucnp. u jgom. - M.
: Xumust, 1985. - 590 c. (6 7k3)

0) CIMCOK ABTOPCKUX METOAMYECKHUX Pa3padoToK:

1. Ucromuna E.E. ®wusnueckas xumusi: Y4eOHO-METOIWYECKOE IMOcoOHMe sl OakaiaBpoB

Hanpasienus 44.03.05 «Ilegaroruueckoe odpa3zoBanue» (HanpaBieHHOCTH «buoaorus-XuMus»,

«BX-Xumusa»/E.E. Uctomuna. — Upkyrck: U3a-Bo «Actpunat»,2016. — 128 c. ISBN 978-5-

4340-0095-6

2. ®usnueckas xumus: YueOHo-meroaudeckoe mocooue. / Coct. E.E. Uctromuna. — UpkyTck:

Uzn-Bo «Acnpunt»,2021. — 84 ¢. ISBN 978-5-6046586-3-5


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
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

3. Ucromuna E.E. ®usnyeckas xumus : yueOHuk / E.E. Mcromuna. — Mocksa; Bonorna :
Nudpa-Unxenepus, 2024. — 172 ¢. ISBN 978-5-9729-1861-4

B) 0a3b1 JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M IOUCKOBbIE CUCTEMbI:
http://www.physchem.chimfak.rsu.ru/

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
6.1. [Tomemenust u 000pyaI0BaHUE

[Tomemenusi — y4eOHbIE ayIUTOPUU AJISl MPOBEACHUS YUYEOHBIX 3aHSITUH, MPEAYCMOTPEHHBIX
yuebnbiM mnanom OIIOIT BO GakanaBpuara, ocHamieHbl 00OpYJOBaHHEM M TEXHUYECKHUMHU
CpelICcTBaMU O0y4YEHUSI.
[Tomemenust aJiE  CaMOCTOSITENILHOM pa0OThI OOYYAIOIIMXCS OCHANICHBI KOMIIBIOTEPHOMN
TEXHUKOHW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «MHTepHeT» M obecrneueHueM JOoCTyma B
AJIEKTPOHHYIO HH(OpMAIMOHHO-00pa3oBaTenbHyo cpeay @PT'BOY BO «UT'Y».

OobopynoBanne
WuTepaktuBHBINA yueOHbIN KomIuieke Smart Technologies Board 685 ix/ix60.
Xumunyeckas nabopatopus Ha 10 mecT ¢ mabopaTopHbIM 000pyAOBaHHEM: BBHITSHKHBIE MIKA(BI,
dhorosnexkrpokaiopumerpel ®IK-M, Becwt maboparopubie, Becet OHAUS SPU-401, Becw
texHuueckue, pH-merpwer (3), monsipumerp, MUKpockombl «buomam», BUCKO3UMETPH (3),
(UIBMOCKOII, TUIMTKH (2 INT), BOJASHBICE OaHM, MMOTCHIMOMETpP, MarHUTHas MeIIajgka, BECHI
«Acculad VIC-300d3», akBamuctumiaTrop, mpubop ans cymku nocyabl, Tabmunsr J[.H.
MenneneeBa  (0IHa—DJICKTPOHHAs), TaOJMIBI  PACTBOPUMOCTH  (OJHA  BJIIEKTPOHHAs),
rpadonpoeKkTop, HKpaH, TENEBH30P U BHUACOMArHUTO(OH, KOMIUIEKT JIEMOHCTPAIIMOHHBIX
MarepuayioB 1Mo xuMuu (296 ¢donuil), TeMOHCTpAIIMOHHBIE KOJUICKIUU (5 TIIT.), KOMIUIEKT
MoJieJlel KpUCTATMYeCKUX pemeEToK, BoJoHarpeBarens (1 1miT.), MukpomadbopaTtopus s
XUMHUYECKOro 3kcrepuMmenTa (15 5x3), xumudeckas nocynaa, web-kamepa, Becet OHAUS SPU-
401, Becwl Texauueckue, Bechbl «Acculad VIC-300d3», mpubop aiis 37eKTponu3a cojieH, MITUTKHA
naboparopHble (4 mT.), BoAsHbIe 6aHM, LeHTpudyra, Bompsavmurens B-24, 1llkad cymmnbHbIii
[IIC-80-0, Bakyymusiii macoc HBP-1., TepmMoMeTp 31eKTpOHHBINH, OaHs KOMOWHUpPOBaHHAas
nabopatopnast BKJI , Becsr yueOHbIe 1abopaTtopHbie dnekTpoHHbie BYJI-50 D, nocka s cyuiku
XUM. TTOCY/IBI.

TexHuveckue cpeacTBa 00yUeHus!
KomMmmbrotepHas TexHuka, MoakI0YeHHast K cetu «MHTepHeT» ¢ 06muM goctynom B SNOC
ury
JemMoHCTpanroHHOe 000pyI0BaHNE, yueOHO-HATTISHBIC TOCOOMS, XUMHUUYECKasl TIOCy/1a,
XUMHUYECKHE PEaKTUBHI.

6.2. J/IueH3MOHHOE M MPOrpaMMHoe odecrievyeHne

Microsoft Office Profissional PLUS 2007 (Homep Jlunensun Microsoft 43037074, 6eccpouto)
AntuBupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe04-114-16 ot 14 HOs0ps
2016 r© KES Cuer NePCI[3-000147 wu AKT or 23  Hosbps 2016 r
JIn.Ne1B08161103014721370444)

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B oOpa3oBaTenbHOM Mpolecce HUCHONB3YIOTCS AaKTUBHbIE U HHTEPAKTUBHBIE (OPMBI
IPOBEICHUS 3aHATUN (POJIEBBIC UIPHI, Pa300p KOHKPETHBIX CUTYAIMH, TPYIIOBBIE TUCKYCCUH),
pa3BUBaIOIIKE Y 00yJarOIINXCsA HaBBIKOB KOMaHIHOM padO0Thl, MEXIMYHOCTHON KOMMYHUKALIUH,
NPUHATHS PEILICHUH, TUACPCKUX KadyecTB U (POPMHUPYIOIINE KOMIIETECHIIHH.


http://www.physchem.chimfak.rsu.ru/

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

7.1. OueHo4HblIe cpeACTBA 1Jisl IPOBeAeHUS TEeKYIero KOHTPOJIS yCleBaeMOCTH
YK-1; OIIK-2; OIIK-8

Pedepart/noxnan/koHcnexkt
VK-1

- KpaTKoe HW3JI0KEHHE B IUCHbMEHHOM/YCTHOM BHIe (B oObeMe 10 15 crpanun A4 mpudt
TimeNewRoman 12 kernb yepe3 1 untepBan/ 1 crpanuma A4 uis JOKJIaaa) COACpPKAHUS
MPOYMTAHHON KHUTH, HAy4HOH pabOTHI, COOOIMIEHNE 00 UTOrax M3y4YeHHs HAyIHOW MPOOJIEMEI.
Kak npaBuiio uMeeT HayqHO-MH(POPMAIIMOHHOE 3HAUYCHHE.

Pedepar npencraBisiercss Ha 3JE€KTPOHHOM HOCHUTENE M JOJDKEH COAEPKaTh CIEAYIOIIHE
pa3feibl: TUTYJIbHBIA JIMCT, COAEP)KAHHUE, BBEIECHUE, OCHOBHAS 4acTb, 3aKIKOYECHHE, CIIUCOK
UCTIOJIB30BaHHON JuTeparypsl. [Ipu moaroToBke pedepara CTYACHTHI HCIOIB3YIOT y4eOHYIO U
CHeLHalbHYIO JIUTEpaTypy, XypHaJbHbIE CcTaTbM, cHpaBouHuku. [Ipu 3ammre pedepara
HE00XOAMMO IOKa3aTh 3HAHHME JIMTEPATyphbl 110 U3yd4aeMOW IpoOieMe, aKTyalbHOCTb, YKa3aTh
OCHOBHBIE pa3/iesbl HaydyHOro pedepara U CYIIHOCTh U3J1araeéMbIX MOJI0KEHUH, cAeaTh BbIBOJ,
¢ 0003HAaYCHNEM MPAKTHUECKONW U HAYYHOW 3HAYMMOCTH TeMbI HcciieoBanus. CBOEBPEMEHHOE U
Ka4eCTBEHHOE BBINOJIHEHHE pedepaTa BO3MOXKHO JIMLIb MPU IUIAHOMEPHOM CaMOCTOSTEIbHON
paboTe 1 MOoCeUeHUH KOHCYIbTallui, paclICaHuEe KOTOPBIX COTIaCOBBIBAETCS CO CTYCHTAMHU.

[IsTnbamipHast oleHKa 3a pedepar CKIAbIBACTCS COTTIACHO KPUTEPUSAM: aKTyaJIbHOCTH,
JAKOHWUYHOCTb  W3JIOKEHUS, CTUIMCTHYECKas M  peueBas IPaMOTHOCTb 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 )KUBOU IIPUPOJE.

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

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

Ileperonka HeCMEIIMBAIOIIUXCSl JKUAKOCTEH.

[Ieperonka ¢ BOJSIHBIM ITapOM.

OmnpeneneHne MOJIEKYISIPHON 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 POMBIIUIEHHOCTH

15. Xumuueckue UCTOYHUKH TOKa.

16. TomIMBHBIN 2TIEMEHT.

17. Dxonoruyeckue aceKkThl AEKTPOXUMUN

18. ®oTtoxumudeckuii cMOr. XMMHUECKHE JTa3ephl.

19. Kunetnka XuMHUYEeCKUX PEeaKIUii, MPOTEKAIOIINUX B IIOTOKE.

20. PexxuMbl neaabHOTO MepeMENINBaHUS U HJICAIbHOTO BHITECHEHHUS.
21. BaxxHele TeXHUISCKNE KaTATMTUYECKUE PEaKIUH.

RBOoo~NORwNE



Kpurepun onenkn peepara

Ounenka 5 craBUTCS, €CIM BBINOJIHEHbl BCe TPeOOBAHUS K HAMCAHUIO U 3amuTe pedepara:
o0o3HaueHa npobieMa U 0OOCHOBaHA €€ aKTyalbHOCTb, CIENAaH KPAaTKUN aHaIMU3 Pa3sIMdHBIX
TOYEK 3pPEHUs Ha paccMaTpHUBAEMYIO MpPOOJEeMYy M JIOTUYHO M3JI0)KE€HA COOCTBEHHAas MO3ULUS,
c(OpMyIIMPOBAaHBl BBIBOJABI, TE€Ma PACKPHITA IOJHOCTBHIO, BBIACPKAH OO0BEM, COOIIOICHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIECHHIO, JaHbl IPAaBUIIbHbIE OTBETHl Ha JOIOJIHUTENIbHBIE
BOIIPOCBI.

Ounenka 4 — ocHOBHbIE TpeOOBaHUS K pedepaTy U €ro 3alluTe BBITOJHEHBI, HO MPH 3TOM
JOMYLIEHbl HEAO4Y€Thl. B 4YacTHOCTH, HMMEIOTCS HETOYHOCTM B H3JIOKEHUU MaTepuana;
OTCYTCTBYET JIOTHUECKasi IOCIIEAOBATEIFHOCTh B CYXJICHUSAX; HE BBIICpXKaH 00bEM pedepara;
UMEIOTCSl yNylIeHusT B O(OpPMIIEHWHU; Ha JOIMOJHUTENIbHBIE BOMPOCHI MpPHU 3alllUTe JaHbI
HEIOJIHbIE OTBETHI.

Onenka 3 — UMEIOTCS CYIIECTBEHHBbIE OTCTYIUIEHHMsI OT TpeboBaHuii k pedepupoBanuio. B
YaCTHOCTH: TeMa OCBEIICHA JIUIIIb YaCTHYHO; JOMYIICHBI ()aKTHUECKHE OMUOKU B COJEPIKAHUU
pedepara WM HpU OTBETE HA JOMOJHUTENbHBIE BOIMPOCH; BO BpPEMsl 3alIUThl OTCYTCTBYET
BBIBOJI.

Onenka 2-— tema pedepara HE pacKpbITa, OOHAPYKUBACTCS CYNICCTBEHHOC HEIIOHUMAaHUE
pOOJIEMBI.

Onenka 1 — pedepar He npeICTaBIICH.

[IpumepHbIe 321aHUSA K KOHTPOJILHBIM padoTam
OIIK-8

1. OHTpomMst - Kak KpUTEpHUH BO3MOXHOCTH, HANpaBICHUS, INpEAesa CaMOIPOU3BOJIBHOTO
Te4YeHus Iporecca. Mi3aMeHeHne s3HTponny B M30JIMPOBAHHOM M HEN30JMPOBAHHOW CHCTEMax MpHU
00paTuMOM U HEOOpPaTHUMOM TEUEHHH ITpolecca.

2. Ileperonka OWHapHBIX >XKHUIKHX cMeced (ompeneneHue), BUAbl IEPErOHOK, OCHOBHAs
3aKOHOMEPHOCTh, ONMCHIBAIOIIAS SBJICHHWE, HAa KOTOPOM OCHOBaHa neperoHka. IIpuseaute
quarpamMmy KWIEHUs JJIs MJIealbHOW CMECH M YKaKUTE COCTaB OCTaTka U AMCTUIUIATA TpU
peKTH(UKALNN B ONTUMAIbHBIX YCIOBUSAX CMECH ITPOU3BOJILHOTO COCTaBA.

3. 3ona OydepHoro nmeWcTBUs U €€ TMpuMepHoe omnpeneneHue. bydepnas emxocth -
KayeCTBEHHass M KOJHMYECTBEHHAs XapaKTepUCTHKA. 3aBUCHUMOCTb Oy(epHOH eMKOCTH OT
KOHIEHTpaluu 0y(hepHOro pacTBopa U COOTHOUIEHHS KOHIIEHTPAllMM KOMIIOHEHTOB B OypepHOM
pacTBope.

4. PaccuuTaiiTe W3MeHEHHE cTaHmapTHOW sHepruu [moO6ca peakimu 4HCI(r)+O; (r)= 2
H.O(k)+2Cl; (1) Onpenenute 3HaueHWe KoHcTaHT paBHOBecuss Kp u Kc aroit peakiuu u
YKa)XUTE HaIllpaBJIEHUE €€ MPOTEKaHMUS.

5. Huctelil 0eH3071 KUIUT MPH HOpMalbHOM atMochepHoM naienuu npu t=80.1C, a pacTtBop,
comepxammii 0,302 r gudenunamuna B 30,14 1 Oenzoma kunut npu 80,255 C. YnaenpHas
TEIJIOTa MCTapeHusi OeH307a Ipu t ero kurneHus pasHa 396/x/r. Berunciaure MONIpHYIO Maccy
nueHnIaMuHa.

6. BoaHblil pacTBOp XJIopuaa HaTpus 3amep3aet npu -1,8 C. UeMy paBHa OCMOJISIPHOCTb 3TOTO
pactBopa? CKOJBKO TpaMM TJIFOKO3BI CIEAyeT pacTBOpUTH B SO T BOJBI, YTOOBI MOJYUYCHHBIN
pacTBOp 3amep3ai npu 3toi ke Temneparype? Kkp (H20)=1,86

7. DKCTparupyrooT Woa u3 4 71 BOJHOTO pacTBopa ¢ koHreHTpammewr 0,1 r/m cepoyriepomom
nopuusima o 100 mor mpu 25 C. Ckonbko rpamMMm Hozpa OyAeT M3BJICUEHO IOCiE MEepBOM
skcTpakiuu? CKOJIBKO HYXHO TPOBECTH OKCTpakIui, dYTOObl u3BIeYb Hox Ha 99%?
KoadduimenT pacnpenenenus ioma Mexay cepoyriepogaomM u Boaoi mpu 25C =590.



8. Kaxkoii u3 3-x OydepHbIX pacTBOpOB: (hOpPMHUATHBIH, alleTaTHBIA WX OMKapOOHATHBIN CleayeT
BBIOpATh, YTOOBI MPUTOTOBUTH pacTBop ¢ pH=5,1? OTBeT 060cHOBaTh. PaccunTarh, kakoi 00beM
KHCJIOTHl U HATPUEBOW COJM ATOM KUCIIOTHI C KOHIIEHTPALUSAMH COOTBETCTBEHHO 0,2 MOJIB/T U
0,1 Monw/n cnemyeT B3sATh, 4TOOBI MpHUTOTOBUTH 50 M Takoro 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 TemnoeMkocTh Tena? [lpum Kakux YClIOBHSX 3Ta BeJIMYMHA MNPHOOpETaeT
ornpeneneHHbli puzndeckuit cMpicn? OrpaHuYeHsl U KaKUMH-HUOY/b NpeeaMi BO3MOKHBIE
3HaueHus: TemoeMkocTtu? Ilpu KakuMX yCIOBHSIX TEIUIOEMKOCTh ObIBaeT OTpPULIATEIbHOMN
BEJIMYNHOMN?

7. Kakue onbIThl JIOKa3bIBAIOT, YTO MOJIEKYJISIPHO-KUHETHUECKAs SHEPrus MepexoAuT B JAPYrue
BU/IbI DHEPTUU?

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

9. B 4eM cocTouT coAepKaHHE MEPBOro 3aKOHA TepMOJMHAMHUKH? Kak 3anuchIBaeTCs MepBbIN
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 ciyyasx HW3MEHEHHE BHYTPEHHEW HSHEpruM CHUCTEeMbl PaBHO BHeEIIHEH pabote,
COBEPIICHHOW CUCTEMOM?



13. Kakast cBsi3b MeXAy pe3ylbTUPYIOIIEH paboTOH, COBEPIIEHHONW CHUCTEMOW MpPHU KPYroBOM
TEPMOJUHAMHMYECKOM IIPOLIECCE, M CYMMApHBIM KOJIMYECTBOM TEIUIA, B3ATBIM WU OTJAaHHBIM
CUCTEMOM y HCTOYHUKOB Teruia?

14. Ilouemy nepBblli 3aKOH TEPMOJUHAMHMKU JKBHUBAJICHTCH YTBEP)KICHHUIO O HEBO3MOXHOCTHU
IIOCTPOEHHUS BEYHOT'O JBUTATENS IIEPBOTO poaa?

15. Kak Ha ombITe BBIACHAETCA BOIPOC O 3aBUCHMOCTH BHYTPCHHEW JHEPIHM raza OT €ro
o0bema?

16. Kak npu momomu mMareMaTH4eCKOro BBIPAKEHHS IIEPBOr0 3aKOHA TEPMOAVHAMMKHU HAWTH
CBSA3b MEXKIY ABYMsI 3HAUEHUSMHU TEIUIOEMKOCTH uaeanbHoro raza Cp u CV?

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

18. IIpuBenuTe mpuMephl €CTECTBEHHBIX M TEXHHMUYECKUX auadaTHBIX mporeccoB. UeMy paBHa
pabora, coBepulaeMas HMAeIbHBIM Ta3oM Ipu  aguabatuueckoM  mpouecce? Ilpu
M30TEPMUYECKOM Ipolecce?

19. 3a cyer KakOro MCTOYHHMKA SHEPIHU COBepILaeTcs padoTa Mpu U30TEPMUIECKOM Ipolecce?
20. K kakoMy npenenbHOMY 3HAYEHHIO CTPEMUTCS BEJIMYMHA TEIUIOEMKOCTH Tejla IpU
OpUOJIMKEHUH  YCIOBUH TEpPMOJMHAMMUYECKOIO Ipolecca, i KOTOPOro Ompeaessercs
TEIJIOEMKOCTh TeJla, K H30TePMUUECKUM (a11na0aTHBIM)?

2]1. KakoMmy yCIIOBHIO YIOBJIETBOPSIIOT IIPOLIECCHI, Ha3blBaeMble mosmTponnyeckumu? Kax
3aMMChIBAETCS] YPaBHEHHUE ITUX MIPOLIECCOB?

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

23. Kakomy TpeOOBaHMIO JOJKHO YIOBJIETBOPATH YCTPOHCTBO, COBEPILAOLIYI0 MEXaHUUYECKYIO
paboTy 3a cyeT MOJBOAMMOrO KOJHMYECTBA TEIJja IS TOTO, YTOOBI 3TO YCTPOMCTBO MOTJIO
CUMTATHCS TEIUIOBOM MAIIMHOW B TEPMOJUHAMHUYECKOM CMBbICIIE?

24. MoxHO 1M Ha3BaTh TEIJIOBOM MAIIMHON LMIUHAP, HAMOJHEHHBIM ra3oM W 3aMKHYTHIN
HOpIIHEM, KOTOPBIM B pe3ylbTaTe HarpeBaHus (OXJIaXJIEHUsS) ra3a COBEpIIAET HEMpepbIBHOE
JIBI>KEHUE TOJIBKO B OJIHY CTOPOHY?

25. Yto Ha3pBaeTcs K.I.J. TemioBod MamuHbl? Yemy paBeH K.a.ja. Iukina KapHo,
OCYIIIECTBIISIEMOTO UJI€AIbHBIM Ta30M?

26. Kak pabotaer mammnaa KapHo B kauecTBe XOJIO0JMIIbHON?

27. B KakoM COOTHOIICHHMH HaXOJUTCS K.IILJ. TEIJIOBOM MaIllUHbI, paboTaromend 1o
IIPOU3BOJBHOMY KpYrOBOMY LMKy, C K.I.J. MamuHbl KapHO ¢ TeMM e TEeIIOBBIMU
pe3epByapamu?

28. Kakue (OpMyIMpOBKM MOXHO JaThb BTOPOMY 3aKOHY TepMmoanHamuku? Kak MoxHO
JI0Ka3aTh SKBUBaJIEHTHOCTH (hopmynupoBok Kinaysuyca u Tomncona-Ilnanka? 7. CnopaBeniuBo
JU YTBEPXKACHUE, YTO BTOPOM 3aKOH TEPMOJMHAMHMKU HE JIOIYCKAE€T BO3MOYKHOCTU IIOJHOIO
IpeBpalleHus Tersa B padoty?

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

30. Iloyemy "ocymiecTBieHHE" BEYHOIrO JBUTATENsl BTOPOro poja ObLIO Obl MPaKTUYECKH
HKBHUBAJIEHTHO '"NOCTPOEHUIO" Be4YHOro nBurareiss nepsoro poxa? 31. Uro MokHO cka3aTb O
3HAYEHUH K.I1.J. HEOOPATHUMBIX TEIUIOBBIX MAalIMH MO CPABHEHUIO C K.I.J. 0OpaTHUMbIX MaIllUH,
paboTaronux B TOM ke MHTepBaje Temneparyp? B uem conepxxanue reopem Kapno?

32. YUrto Takoe mpuBEIEHHOE KOIW4YecTBO Termna? KakoMy yCIIOBHIO — yIOBJIETBOPSIOT
IIPUBEICHHBIE KOJIMYecTBa Teria s nukia Kapao? KakoMy ycioBUi0O OHM YAOBIETBOPSIOT JUIsS
MIPOU3BOJILHOTO KPYrOBOTO Ipolecca?

33. Kak 3anuceiBaercst nuddepenuuan surponuun dS? Ssnsercs nau sHTponus (GyHKUUEH
cocrosiHusA? Kak 3anucars BTopoe HayaJlo TEPMOJIMHAMUKH C TOMOUIbIO (DYHKIIUU SHTPOIIHN?
34. Kak u3MeHseTcss SHTpOnHs NMpH OOpaTHMMBIX M HeoOpaTHMBIX mpoueccax? Yemy paBHO
3HaueHue dS st HeoOpaTUMOro KpyroBoro mnpoiiecca?

35. U3mensieTcs u SHTpOIUS MpH aguabaTHUECKUX 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 U3MEHSETCSI SHTPOIMHS CUCTEMBI IIPH MPHUOIMKEHUN ITOW CUCTEMBI K
COCTOSTHUIO TEPMOJAMHAMUYECKOTO PAaBHOBECHS?

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

40. Kak ¢ momoipio BTOPOTO Hayajga TEPMOAMHAMUKH MOXHO HAWTH COOTHOILEHHUE MEXIY
sHayeHusmu Cp u CV mia npousBosibHOro BemectBa? Korga sHauenus teroemkoctu Cp u CV
paBHbI? Korma pa3HoCTh ATHX BEIMYHH CTPEMUTCS K OECKOHEYHOCTH?

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

42. IToueMy LMKIIBI BCEX MPAKTHUECKH OCYIIECTBIIIEMbIX TEIUIOBBIX MAIIMH HEOOpaTUMbI?

43. Teopust TEIIIOEMKOCTH

Kpurepun onenuBanus:

OLeHKH «OTJIMYHO» 3acCIIy’KUBaeT CTYJEHT, OOHAapyKUBIIMN cHCTEMaTHYecKoe M TIiyOokoe
3HaHUE YYEOHOTO MaTepuana, IEMOHCTPUPYIOIIMK TOJTHOE W CaMOCTOSTEIBbHOE PACKPBITHE
BOIPOCOB B 00BEME HPOrpaMMbl, CIIOCOOHOCTb $CHO M IPaBWIBHO OTBEYaTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI MTPENOJaBaTElNsl, YMEHUE UCIOIb30BaTh CPABHUTENIbHBIN OJIX0/ IIPU
M3JI0)KEHUU MaTepualla, COIPOBOXKAATH OTBET IPUMEPAMHU, YETKOE U NPABUIBHOE ONpPEICIICHUE
HOHSTHUH, UCTIOJIb30BAaHUE TEPMUHOB.

OLeHKH «XOpOLIO» 3acily’KUBaeT CTYIEHT, OOHApYXHBIUUN IOJHOE 3HAaHUE Y4eOHOro
MaTepuaia, yCBOMBUIMI OCHOBHYIO JIUTEpPATypy, PEKOMEHJAOBAHHYIO B IIpOrpaMMe, OKa3aBIIUI
CUCTEMATUYECKUN XapaKTep 3HaHWM 110 JIUCUUIUIMHE, HO IPH OSTOM JONYCTUBILIUM HE
HNPUHLMITAATIbHBIE IOTPEIIHOCTH

Onenka «yqOBJIETBOPUTEIBHO» BBICTABIISAETCS, €CJIM CTYIEHT BBINOJIHWI 3alaHue UM OTBETHUII
Ha BOINPOC, HO MpU ATOM ObUIM JOMYIIEHbl NPUHLMINAIbHBIE OLIMOKH; YPOBEHb BIIAJICHUS
MOHSTUSMH HEBBICOKH, HEAOCTATOYHASI PA3BUTOCTh OCHOBHBIX 3HAHUI U YMEHMM.

Temamuka NUCbMEHRHO20 onpoca no meme «KuHemuKa u kamaiui3»
VK-1; OTTK-8

1. [Ilpenmer u 3amaun XMMUYECKON KMHETHKH. J[aliTe ompeneneHre OCHOBHBIM MOHSATHUSAM: a)
MIPOCTBIE U CIIO’KHBIE peakiuu; 0) 3IeMEHTapHbIM aKT XMMHUYECKOTO B3aUMOJIEUCTBUS; B)
MEXaHU3M XUMHUYECKOW peakIuH; I') MOJEKYISIPHOCTh M TOPSIOK PEaKIMU; /) SHEPrHs
aKTUBALlMY; €) KaTallu3 U KaTalu3aTop; ) Mepruo/1 MoJylnpeBpalieHusl.

2. CdopmynupyiiTe 3aKOH ASHCTBYIOLIMX Macc i MPOCTHIX U CIIOKHBIX peakiuil. KoncranTta
CKOPOCTH XHMHYECKOW peakuuu. 3anuiuTe maremarudeckyro ¢opmy 3/IM Ha mpumepe
KOHKPETHOU pPEaKUUU. YKaXKUTE€ IMPUUYMHBI HECOOTBETCTBHUS MEXKIY MOJIEKYISPHOCTBIO U
MTOPSIAKOM PEAKIUU.

3. Jaiite xapaxkTtepuctuky nud¢epeHIaTbHbIM U HHTETPaIbHBIM METOAAM OIpeesIeHUs
MOPSAJIKA PEAKIIIH.

4. OxapakTepusyiTe BUIbl 3aBUCHMOCTH CKOPOCTHM XHMHYECKUX PEAKIMHA OT TeMIlepaTyphbl.
[IpaBuio Baut-T'odda. Uto HazpiBaeTcs TeMneparypHbM ko3 duimentom Bant-I'opda?

5. Oxapakrepusyiite HeoOpaTumble peakuuu 0, 1, 2-ro mopsaka (MCXOAHbIE KOHIIEHTPALUU
pearupyroomux BeLECTB paBHbl W oTiIHuHbl). [lpuBenute auddepeHIHATBPHYIO U
UHTETPaJbHYI0 (OPMBI  COOTBETCTBYIOLIMX KHHETHYECKUX ypaBHeHHMH. BriBenute
UHTETpalibHOE ypaBHeHUE. [IpuBenuTe KUHETUYECKYIO KpUBYIO JUisi peakiuu. Jlaiite
3HAuYEHUE Mepro/ia Noypacnajia.



6. Kax 3aBucutr ckopocTb OT sHepruu aktuBanuu? JlaiiTe XapakTepUCTUKY AaKTHBHBIM
MOJIEKyJlaM,  TPUPOAE  aKTUBALMOHHOro  Oapbepa. IlpoaHanusupyiite  KpuBylO
MOTCHLMAJIbHOW HHEPruM HEKaTaJIM3UPYyEeMOMl: a) SK30TepMHYECKOM peakiuu; O)
SHAOTEPMHUUYECKOMN peakluu. YKa)KUTe METOb] pacueTa SJHEPTUU aKTUBALIUU.

7. IlpuBemute KiIacCU(PUKALMIO CIOXHBIX peakiuil. OXapaKTepu3yWTe THIBI CIOKHBIX
peakuuii ¥ mpuBeaAuTE mpuMephbl. UTO Has3bIBaeTcs JUMHUTUpYRonlend craguei. Kuneruka
¢doroxumuueckux peaknuif. 3akon ['porryca-/Ipenmepa. 3akoH (HOTOXUMHUYECKOI
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 rereporeHHblx peakiuil. 3akoH @uka. OxapakTepuszyiTe KHUHETUYECKYI U
1 Py3nOHHYIO 00JIACTH T€TEPOTEHHBIX MPOIECCOB.

11. KwuHeTHKa 1mocie10BaTeIbHbIX PEaKIIHA.

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

13. CdopmynupyiiTe OCHOBHBIE TOJOKEHUS TEOPHH AaKTHBHBIX COyJapeHuil AppeHuyca.
[IpuBenure pacyer CKOPOCTH OHMMOJIEKYJISPHOM pEaKUUU IO TEOPUU CTOJIKHOBEHUI.
OxapakTepu3yiTe  DHEPrHI0  aKTUBAlMM,  IPEASKCIOHEHIUAIbHbI  MHOXHTEIb,
CTepHUecKuil GpakTop.

14. Cdopmynupyiite OCHOBHBIE IOJIOXKEHHUS TEOPUM TNepexoqHoro coctosiHus. llpuBenute
ocHoBHble ypaBHeHust TIIC. ITokaxure, kak crepudeckuil (akTop 3aBHUCUT OT SHTPOMHHU
00pa30BaHUs IEPEXOTHOTO KOMILIEKCA.

15. OxapakTtepu3yiTe OCHOBHbIE TOHSATHS KaTalu3a. YKaXWTe 3HAUYCHHE KaTalu3a.
OxapakTepu3yiTe CyIIHOCTh TOMOTE€HHOTO KaTaiu3a. Pojib mpomMoTOpoB, MHTHOUTOPOB,
CEeHCHOMIIN3aTOPOB, KATATUTHYECKUX SIIOB.

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

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

1. ®wuswmueckuii cMpica KOHCTaHTHI Muxasnuca-MenteH. Yucno obopotoB depmenta. [laiite
MIPE/ICTABICHHE O KOHKYPEHTHOM U HEKOHKYPEHTHOM MHTHOWPOBAaHUU (hepPMEHTA.

Kpurepun onenuBanus:

OueHKH «OTJIIMYHO» 3acCiIy’KHBAeT CTYAEHT, OOHApYKMUBIIUN CHCTEMAaTHYECKOe U TIyOoKoe
3HaHUE Y4eOHOTro MaTepuana, JEMOHCTPUPYIOIIMHA TOJHOE W CaMOCTOSTEIbHOE PacCKpbITHE
BOIIPOCOB B 00bEME MPOrpaMMbl, CIHOCOOHOCTh SICHO U TPaBUJIBHO OTBEYaTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI NIPENOJABATEINS, YMEHUE UCIOIb30BaTh CPABHUTENBHBIN OIX0/ IIPU
U3JI0’)KEHUU MaTepuala, COpoBOXKAATh OTBET MPUMEPAMHU, YETKOE U MPABUILHOE OMNpeesIeHNe
MOHSITUH, UCTIOJIb30BAHUE TEPMUHOB.



OLICHKH «XOpOIIO» 3acilyKUBAeT CTYICHT, OOHAPYXHBIIUN IIOJHOE 3HAHUE Y4EeOHOrO
MaTepuaia, yCBOMBIIMI OCHOBHYIO JUTEpaTypy, peKOMEHIOBAHHYIO B IpOrpaMMme, MOoKa3aBIIUi
CUCTEMATUYECKUN XapakTep 3HaHUM 10 JUCUUIUIMHE, HO IpHU OSTOM JONYCTUBIIUM HE
MPUHILIMITAATIbHBIE TOTPEITHOCTH

OLIGHKa «YHOBJICTBOPUTCIIBHO» BBICTABJIACTCA, C€CJIM CTYACHT BBIIIOJIHUII 3aJaHUC HUJIM OTBCTUJI
Ha BOIIPpOC, HO IIpHU 3TOM ObLIU AONYIICHBI IMPHUHIHIIMAIBHBIC OI_HI/I6KI/I, YPOBCHL BJIaJICHUA
IIOHATHUAMU HGBBICOKHﬁ, HEOO0CTAaTOYHAA pa3BUTOCThL OCHOBHBIX 3HAHUI U YMCHI/Iﬁ

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

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

2. Ha OCHOBaHHNHU CTaHIlapTHI)IX E)JICKTpOI[HI)IX IIOTCHIINAJIOB OHpeIIGJII/ITC, KaKOf/'I nu3 CJIGZIYIOHII/IX
TaJIbBAHUYCCKUX 3JICMCHTOB UMCECT HaI/I6OJ'IBH_IyIO :‘)I[CI

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

3. Bpruucnure 5JeKTPOAHBIA MOTEHIMAN MAarHusi MOTPYKEHHOTo B pactBop MgSO4 c
o 2+ o
KOHIIeHTparuei nonoB Mg, paBroii 0,01 Moms/m.

4. Borancaute DJIC raibBaHUYECKOTO 3JIEMEHTA, COCTOSINEr0 M3 JIBYX O3JIEKTPOIOB: Ti |
Ti?* (0,01 moms/m) || Ni** (1 moms/1) | Ni.

5. Kakoif u3 crenyronmx npoueccoB NpoTeKaeT MpH 3IEKTpoin3e BogHoro 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 KaKOM KOJIMYECTBE BBIICIUTCS HA KaTOJE NPU AJIEKTPOJIH3E
pactBopa Hg(NOs), (aHox rpadutoBblii) B Tedenue 10 MuHyT mpu cuiie Toka 8A?

Kpurepun onenuBanus:

OueHKH «OTJMYHO» 3aCIyXHUBAeT CTYJEHT, OOHAapYXHUBIIMH CHUCTEMaTHYECKOEe M TIIIyOOKoe
3HaHUE Y4eOHOTro MaTepuana, JEMOHCTPUPYIOIIMHA TOJTHOE W CaMOCTOSTEIbHOE PacKpbITHE
BOIIPOCOB B 00bEME MPOrpaMMbl, CIOCOOHOCTh SICHO U TPaBUIBHO OTBEYaTh Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI IIPENOJABATENS, YMEHHE HCIOIb30BaTh CPABHUTENBHBIN OIX0/ IIPU
H3JI0KCHUH MaTepuajia, COIMPOBOXIAATh OTBET INpHUMEpaMU, YETKOC U MPABUIIBHOC OMPEACTICHUC
MOHSITUH, UCTIOJIb30BAaHUE TEPMUHOB.

OueHKH «XOpomIO» 3acily’)KMBAaeT CTYJIEHT, OOHAapyKUBIIUN TIOJHOE 3HaHUE Y4YeOHOTO
MaTepuaia, yCBOMBUIMI OCHOBHYIO JUTEPATypPy, PEKOMEHJOBAHHYIO B IPOrpaMMe, MMOKa3aBILINN
CHUCTEMAaTHYECKHH XapakTep 3HAaHUHA 110 JUCHUIUIMHE, HO IIpHU 3TOM JOMMYCTHBIIUM HEC
PUHLMIINAAIbHBIE IOTPEIIHOCTH

OHeHKa «YAOBJIETBOPUTEJIBbHO» BBICTABJIACTCA, €CJIW CTYACHT BBIIIOJIHUII 3aJaHHUE WJIM OTBCTUIL
Ha BOIIPpOC, HO IpHU ITOM ObBLTH JOMYIICHBI NPUHOUIINAJIBHBIC O]_HI/I6KI/I, YPOBCHb BJIaACHUSA
HOHATUSMH HEBBICOKHI, HEI0CTaTOYHAsI Pa3BUTOCTh OCHOBHBIX 3HAHUN M YMEHUH.



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

Ipumepsbl 3axanuii
1. Peakuusa oxkucnenus NO Boipaxkaetcs cienyromuM ypaBHeHueM:2NO + O, — 2NOs; .

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

2. Ilpu HarpeBaHWUW BOJOpOJA W Homa B 3akpbIToM cocyne n0 444°C oOpaTtuMo 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 PEaKIuu

CH3COOH + CyHsOH « CH3COOC;Hs + H,O mpu Hekoropoit temrieparype paBHa 4.
Onpenenuth COCTaB CMECHU MPU PABHOBECHH, €CJIM B PEAKIUIO BBEACHBI 1| MOJIb KUCIOTHI U 2
MOJIb CITUPTA.

4. KoncranTa paBHoBecusi Kp peaknuu cuaTe3a ammuaka Ny + 3H; <> 2NH;z npu 350°C pasna
2,32-1013 . Beruuciuts Ke npu 3Toii Temneparype.

5. IIpu 550°C u 1,01325-105 Ila ctenenp aucconumanuu (GocreHa Ha OKCHJl yriepoja U XJop
paBHa 77%. Peakuus npotekaet no ypaBaenuto COCl, «» CO +Cl; .
Omnpenenuts Kp u Kc , ecnu ucxoanas konueHTpanus ¢ocrexa 1 KMOJIB/M® .

Kpurepun onenuBanus:

OLEeHKH «OTJMYHO» 3aCIyXHUBAeT CTYJEHT, OOHAapYXHUBIIMH CHUCTEMAaTHYECKOE M TIIIyOOKoe
3HaHUE YYeOHOIro MaTepuana, JEMOHCTPUPYIOIIMHA TOJHOE W CaMOCTOSTEIbHOE PacKpbITHE
BOIIPOCOB B 00bEME NPOrpaMMbl, CIHOCOOHOCTh SICHO U TPaBUJIBHO OTBEYaTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI MIPENOJABATENS, YMEHHE HCIOIb30BaTh CPABHUTENBHBIN OIX0 IIPU
M3JI0)KEHUU MaTepuala, COIPOBOXKAATh OTBET NMPUMEpPAMH, YETKOE U NMPABUIbLHOE ONpeesieHue
MOHSITUH, UCTIOJIb30BAaHUE TEPMUHOB.

OueHKH «XOpomIO» 3acily’)KMBAaeT CTYJIEHT, OOHapyXMBIIMN TIOJHOE 3HaHUE Y4YeOHOTO
MaTepuaia, yCBOMBUIMI OCHOBHYIO JUTEPATypy, PEKOMEHJOBAHHYIO B IPOrpaMMe, MTOKa3aBILINN
CUCTEMAaTUYECKUN XapakTep 3HaHWM M0 JUCUUIUIMHE, HO NpU OSTOM JONMYCTUBILIUM HE
IPUHLMIIAAIBHBIE TIOTPEIIHOCTH

OrneHka «y10BJ1eTBOPHUTEIbHO» BBICTABISETCS, €CIHM CTYJCHT BBIMOJIHIII 33/1aHUE WM OTBETHII
Ha BOIPOC, HO MpPHU 3TOM OBUIM JIOMYIIEHbl NMPUHIUMNHAIBHBIE OIMIMOKH; YPOBEHb BIIaJICHUS
MOHSTUSIMHA HEBBICOKHM, HEOCTATOYHAS] Pa3BUTOCTh OCHOBHBIX 3HAHUM U YMEHMIH.

TecTnI
VK-1; OIIK-2; OIIK-8

Tect Nel

1. B peakuu 2H; (1) + O (1) = 2H20 (1)

A) yBenMYeHUE JABJICHUS CMEIIAeT PaBHOBECHE B CTOPOHY MPOAYKTOB PEAKIIUI
b) yBenuuenue naBieHus CMEIIAET PABHOBECHE B CTOPOHY PEareHTOB

B) ymeHblIeHNE 1aBIEHUS CMELIAaeT paBHOBECHE B CTOPOHY MPOAYKTOB PEAKIIUN
') u3meHeHue gaBaeHUs HE BIUSET HA paBHOBECHE TAHHOW peakluu



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 peaKIu

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 + Né 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 YBEJIMMEHUN ATMOC®EPHOI'O JABJIEHUA B 2 PA3A BEJIMYMHA
I[TOTEHIIMAJIA METAJUDIMYECKOI'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 PEAJOKC-OJIEKTPOJIE TIVTATUHA
1) sABHIsSETCA BOCCTAHOBUTEIEM
2) BOCCTaHABIUBAECTCS
3) He y4acTBYeT B 3JIEKTPOAHOMN peakiuu
4) yYCKOpSIET OKUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO PEAKLIHIO

5) crabunu3upyer BeIHMYHUHY peAOKC-TIOTeHIHAaIa

12. TIOCJIE VYBEJIMHEHUA B 10 PA3 KOHHUEHTPAIIMM JABYX3APSJIHBIX
[TOTEHLIMAJIONIPEAEJAIOINX HWMOHOB B PACTBOPE METAJUIMYECKOI'O
SJIEKTPOJIA ET'O ITIOTEHLIUAJI ITPA 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 OJIEKTPOE 3A CUET ITPOTEKAHUA OKUCJIUTEJIBHO—-
BOCCTAHOBUTEJIbHBIX ITPOLHECCOB

1) dopmupyercs TBOIHON AIIEKTPUUECKUI CIIOM
2) BO3HUKAaET TOJBKO MU Y3HBII MOTSHIIHAT
3) Bceraa BBLAETSAETCS 0CAJOK

4) wucye3aet rpaHuIia paszaena ¢das

5) YCTAaHABJIMBACTCA TOMOI'CHHOC PABHOBECHUC

14.TIPU PABOTE BUMETAJUIMYECKOTO TAJIBBAHUYECKOI'O DJEMEHTA
KOHLIEHTPALIMSL  DJIEKTPOJIMTA  OKOJIO  DJEKTPOJIOB  U3MEHSETCS
CJIEVIOLLM OBPA30OM

1) yMeHbIIAeTCsi OKOJIO 3JEKTPOIOB

2) yBenMYHMBAETCS y aHO/A; YMEHBIIAETCS Y KaTtoa
3) yBEIMYHMBAETCS OKOJIO DIIEKTPOJIOB

4) yMeHbIIAaeTCsl y aHO/1a; YBEITMUMBACTCS Y KaTo1a

5) He u3MEeHseTCs

15. [IOJIOXKUTEJIbBHAA PA3HOCTH IIOTEHHHUAJIOB, 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 cUJIOH 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) TOJBKO BOCCTAaHOBUTEIBHYIO aKTHBHOCTh METAJIIA IIPH JIFOOBIX YCIOBHSIX

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. TIPY 3AMBIKAHUY BHEIITHEN I[EINN TAJIbBAHUYECKOTO DJIEMEHTA HA
DJIEKTPOJIAX

1) npoucxoasT HeoOpaTUMBbIE MPOLIECCHI

2) yCTaHaBJIMBAIOTCS PaBHOBECHUS

3) oOpa3yroTcs ocaaku

4) BBLAETAIOTCS ra3bl

5) wucue3aroT ABOMHBIE JIEKTPUUECKHE CI0U

19. JUISI YBEJIMYEHU S 3JIC TAJIbBBAHUUYECKOT'O SJIEMEHTA
© Pt| HCI (Cy), Hz | HCI (Cp), Hz | Pt® (C1<C;)  CIEAVET

1) moBbicuTh KOHIIEHTpaluto (C1) KUCIOTH Y aHOAA
2) moBbICUTH KOHIIeHTparuio (Cy) KHCIOTH Y KaToaa
3) nmo6aBUTH B KATOAHBIN PaCTBOP MIETOUN

4) TOHU3WUTH TEMIEPATYPY

5) mnonmsuts KOHUEHTpauKO (Cy) KUCIOTHI y KaToza
20. TP PABOMKHYTOU BHEIIHEUN LIETIN TAJIbBBAHUYECKOI'O 2JIEMEHTA
HA DJIEKTPOJAX

1) npoTekaroT HEOOpAaTUMBIE MTPOLIECCHI
2) BBLAETAIOTCS ra3bl

3) oOpa3syroTcs ocaaku

4) ycTaHaBIMBAKOTCSl pABHOBECUS

5) OTCYTCTBYIOT ABOMHBIC AJIEKTPUUCCKUE CIIOU



21. ITP OKH1CJIEH1U
1) He U3MEHSIOTCS CTENCHU OKHUCIICHUS YJIEMEHTOB
2) CHHUYXAETCS CTENEHb OKUCICHUS OKUCIUTENS
3) CHWXKAETCs CTEIECHb OKUCICHUS BOCCTAHOBUTEIS
4) yBeIMYUBACTCS CTENEHb OKUCICHUS BOCCTAHOBUTEIS

5) YBCIUMYNBACTCA CTCIICHD OKHUCIICHUSA OKHUCIIUTEIIA

22. CTEKJIIHHBIU SJIEKTPO 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. DJIEKTPOXUMUYECKUE CUCTEMbBI, HMEIOUIVE IIOCTOSIHHBIM U
3APAHEE U3BECTHbBIN SJIEKTPOAHBIN ITOTEHIIMAIJIL, HA3SBIBAIOTCA

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) KOHIEHTpanuy MOTEHIHATIONPEACISIONINX 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%(%:%%), H. | Pt
2) Pt|H,, C(HC|):0,01WJ’I& (0x=1)|| H2SO4 (pH=2), H, | Pt

3) Pt|H,, HCI (pH=0) || C(HN03)21&;I’ (0,=100%), H; | Pt
4) Pt|Hy, NHz (pH=11)|| C(NaOH)=10‘3&JiH’ (0=1), Hz | Pt

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



26. BCE DJIEKTPOJJHBIE TTOTEHIIMAJIBI OIIPEAEJIEHBI 110 OTHOIHEHUIO K

BEJIMYWHE TTOTEHIINAJIA
1) HACBHIMIEHHOTO XJIOPUACEPEOPSHOTO FIEKTPOIA

2) nr000ro BOJOPOIHOTO MIEKTPOIa
3) cTaHAapTHOIrO BOJOPOAHOTO 3JIEKTPOAA
4) HaCBIIIEHHOT0 KaJOMEJIBHOTO 3JIEKTPOIa

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) OGoJee MOIOKUTEIBHBIN MTOTEHITHAIT

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 BOAOPOJHOI'O  JJIEKTPOMA, PACTBOP KOTOPOI'O HMEET
I[EJIOYHYIO CPE/LY, ITPU 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 3JICKTPOJHON peaKIuu

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) paspylaercs Kato.

5) OKuCHSeTCs KaToj

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) ysenuuuBaercs 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 IEKTPOa
3) NABOWHOM AIAEKTPUUCCKUN CIIOU
4) BHeNIHSS IIeNb dJIEMEHTa

5) coneBoit MOCTHK



36. MEMBPAHHBIM I[TOTEHIIMAJI KJIETKH I[MPEUMYIIECTBEHHO

OITPEJIEJIIETCSI COOTHOIIEHMEM KOHIIEHTPAITH
1) uoHoB Ca®* u Mg*
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) ymensmmts 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 nmepuoanMYecKoil cucTeMe JIEMEHTOB
2) B pALy IEKTPOOTPULATENLHOCTH
3) B psly paIuOaKTUBHOCTH
4) B 3IEKTPOXUMHUYECKOM DSy HANIPSKEHUM

5) Bpany l'odwmeiicTepa

39. ECJI1 B POTOBOH IIOJIOCTU HAXOJATCS ITPOTE3bI, CIEJIAHHBIE U3

30JIOTA U XEJIE3A, TO TPOUCXOAUT
1) okwucneHue 3050Ta
2) OKHCIIEHHUE Keme3a
3) pacTtBOpeHHEe 000UX METAILIIOB
4) pacTBOpeHHE 30J10Ta

5) MexaHHuYecKoe pa3pylieHue ABYX METalIOB

40. 11151 YBEJIMYEHUS DJIC TAJIbBBAHMYECKOI'O DJIEMEHTA © Pt|KOH (Cy),

H. | HCI (C,), Hz | Pt ® CIEAVET
1) monu3uth kKoHneHTpanuio (Cz) KUCIOTH y KaTo/1a
2) MOHM3HTH TEMIIEPATYpPy
3) noHu3uTh KoHIeHTpanuto (C1) menoun y anoaa
4) noGaBUTH B aHOJHBIN PACTBOP KUCIOTHI

5) mnoBwicuTh KoHIEHTpanuio (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, MOIPYKEHHOT'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 3JIEKTPOAE U3MEPSETCSA
1) MOJOXKUTENBHBIA HOTSHIIAAI
2) oTpuLAaTeIbHbIA NOTEHLIUAT
3) nuddy3uoHHBINA TOTEHIIUAT
4) memOpaHHBIN OTEHIUAI
5) penokc-moTeHIHan
44. ECJIN CTAHIAPTHBIM TIOTEHLIUAJ |, +2¢ S 21" pasen +0,536 B, A

CTAHJAPTHBII MOTEHIIMAJ Fe®* +e S Fe®* pasem +0,771 B, TO IIPU
CMEIINBAHNU PACTBOPOB MOJIUJIA KAJINS U XJIOPUJIA JKEJIE3A (I11)

1) HeT NpU3HAKOB pPEaKIHU

2) obpasyercs uon

3) BO3HMKAET IBOMHOMW AJIEKTPUYECKUI CIIOM
4) yBeNMUYUTCS KOHLEHTPAIHS HOUAA KaIHs

5) yBenuuuTCs KOHIEHTpalus xiaopuaa xenesa (I11)

TECT Ne 3. YCTAHOBUTE COOTBETCTBHUE: IIU®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 MOTEHIIMATONPEACIIIIONINX 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 PEJIOKC-DJIEKTPOJIA

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

3. UL OKHCJIUTEJILHO-
BOCTAHOBUTEJIbLHOM PEAKLIU

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) crnaboKHUCIYIO Cpeny

3) caboIIEeTOYHYIO CpeIy

qnCJIO YYHACTBVYIOIINX B

PABHOBECHU 5JIEKTPOHOB PABHO

A. omgHOMYy
. IBYM

. 4eTbIpeM

b
B
I'. BocbMU
J. necsatu
E

. JIBEHAOIATH

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

COOTBETCTBYET CXEMA

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

Ag| AgCl| KCI

Fe®* | Fe

Pt| Clp, 2C1™

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

mE oW

BEJIMUMHA SJIEKTPOAHOI'O

TIOTEHLIMAJIA ITPU 37°C

A. paBHa HYIIO
6onbie —434 MB
paBHa —410 mB
MeHble —434 MB
OoublIe HyIs

paBHa —434 mB

B = 3w T



6. B DJIEKTPOXUMUYECKOU SYEVKE
SJIEKTPO/T

1) ¢ Heu3BeCTHBIM NOTEHIMAIOM
2) C U3BECTHBIM IOTEHLIUATIOM

3) KOTOpBI pacTBOPSIETCS

7. ECJIX
1) mnnactuHa MeTala HaXOAUTCS B pacTBOpE
COJIM 3TOT0 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|NOs,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 BOCCTAHOBHUTEIEM
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 HeWTpaIbHBIX pacTBOpax

2) B MIENOYHBIX PACTBOPAX b. ciadsIM BOCCTAHOBUTEIEM

3) B KHCIIBIX PACTBOPAX B. oxucnurenem cpenHein Cuibl

((pO(Pt‘ MnO, Mn2+) -151B I'. oueHb c1a0bIM BOCCTAHOBHUTEIEM
(pO(Pt | MnO,~, MnO 427) ~056B JI. cmaObIM OKHCIUTEIEM
E. cuiabHBIM BOCCTaHOBUTEIEM

¢°(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) ptlcios, cr A mByM
2) Pt]|0,, 2H,0 Them
quBIpeM

3) Pt|NO;,NO
IIATHU

mIeCTu

eI

CcEMHU



14. ECJIU B METAJIJDIMYECKOM TO EI'O IIOTEHLIMAJT
SJIEKTPOAE
1) yBeIMYNUTH KOHIEHTPALUIO A. CT2HET PaBHBIM HYIIO
HOHOB MeTasa b. craner Oonee oTpULIATEIbHBIM
2) IOHH3WTH TEMIIEPATYPY B. craner craHgapTHBIM
pacTBopa I'. craner 6osee MONT0KUTEINBHBIM
3) mnoBsicuTh aTMOChEpHOE JI. moMeHsIeT CBOM 3HaK
JaBJICHUE E. He n3menurcs
15. ECJIN JUIA OKUCJIMTEJIbHO- TO ITPOLIECC ABJIAETCA
BOCCTAHOBUTEJIbHOU PEAKIINN
1) (pOOX - (pORed A. SHIPPrOHUYECKUM
2) ¢°0x > ¢’Red b. sk30Tepmuueckum
3) (pORed > (pOOX B. paBHOBeCHBIM

I'. xaramutrueckum

. 3HA0TEpMUYECKUM

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

IIpumepHBbIii IepevyeHb J1a00paTOPHBIX PadoT

1.

©CoNoRWN

[ SN Y
N - O

=
W

Omnpenenenne TeIIOThl paCTBOPEHHSI COJIU

Omnpenenenue TEMIOTH THAPATOOOPA30BaHUS COJIEH METAJIIOB.
OmnpeneneHne TEIIOTH HEUTpaIN3alluu

Omnpeznenenue cojepKaHus KPUCTALTU3AMOHHON BOJIbI B KPUCTAIIIOTHIpATE
Konnentpanus pactBopos. CriocoObl onpe/iesieHns BEelecTBa B pacTBOpeE.
N3zyuenne cucreM «OKuakoctb-mapy (eperoHka)

W3ydeHne cucTeM «TBEpI0€ BEIIeCTBO-Tap» (CyOammarius)

Nunukatopel

Onpenenenne Benuuunbl pH

. Onpenenenue TemaoBoro 3¢ dexra peakuy ruapaTanul cojiu

. JJabopaTopHoe n3ydeHue 3akoHOB Payist

. UccnenoBanue cBOHCTB Oy(hepHBIX pacTBOPOB

. CMenieHne MOHHBIX PaBHOBECHIA

. BiiusiHne pa3nuuHbiX (pakTOpoB HAa CMELICHHE XUMUYECKOTO PaBHOBECHUS



15. NoHOOOMEHHBIE peaKiiuu

16. Omnpenenenuie 371eKTPOMPOBOAHOCTH CIAOOT0 AIIEKTPOIINTA
17. KongyKTOMETpUUYECKOE TUTPOBAHHE

18. OkucnuTeNnbHO-BOCCTAHOBUTENbHBIE PEAKIIUU

19. Onpenenenne 3/IC rajbBaHUYECKOTO IEMEHTA

20. Koppo3sus meTamion

21. 3ammTa OT KOppO3UU

22. THTUOUTOPBI U aKTUBATOPHI KOPPO3HH

23. XuMuueckasi KHHeTHKa

24. VccnenoBanue KUHETUKU PEAKIIMH PA3JI0KEHUSI THOCEPHON KUCIIOTHI
25. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT KaTalln3aTropa

26. ABTOKaTaIn3

27. ®epMEHTATUBHBIN KaTaIN3

28. PaznoxeHue nepokcuia BOJI0poa B MIPUCYTCTBUE OKCHJIA MapraHiia
29. ®otocunuTe3 10 VIBaHOBY

30. Onpenenenne THTEHCUBHOCTH (POTOCHHTE3a

31. XpomaTorpadudueckoe pas3ieicHue MUTMEHTOB

32. Xpomarorpadus

33. AncopOimoHHasi EMKOCTh Pa3IMYHbBIX aJICOPOCHTOB

34. AncopOrust yKCYCHOM KUCIIOTBI yTiIeM

35. [ToBepHOCTHO-aKTUBHBIE BEIIECTBA

Kpurepun ouenku 1abopaTopHbIX padboT

Ouenka «5»:

Bremonnena paboTta B palloOHaNbHON MOCIENOBATETBHOCTH M TOJHOM OO0bEeMe C
0e3yCIIOBHBIM COOJIOJICHUEM TpaBUJI JUYHOW M OOIIECTBEHHOW O€30MacHOCTH; TPaMOTHO,
JIOTUYHO M CaMOCTOSITENIbHO OIMCAaHBl MPOBEICHHBbIC HAOIIOJCHHS, COCTABIEHBl ypaBHEHUS
XUMHUYECKUX peakuuil U cQOpMYyIUpPOBAaHbI BBIBOJBI M3 PE3Yy/IbTATOB OMNbITA (HAOIIOACHMIA);
HPKOHOMHO HCIIOJIb30BaHbl PAaCXOJHbIE MaTepuainbl; 00eCHedYeHO TMOJAepKaHUE YHCTOThl U
nopsiika Ha pabodeM MecTe; JlabopaTtopHasi padoTa akKypaTHO oopmIIeHA.

Ouenka «4»:

JlornyHO OMNHMCAaHBI TPOBEIEHHBbIE HAONMIOACHUS, B COCTABICHHBIX YpPaBHEHUSAX
XUMHYECKMX  PEaKIMid  JOMYyIIeHbl JIBe-TPH  HECYIIECTBEHHBbIE  OIMIMOKH, TPaMOTHO
chopmMynupoBaHbl BBIBOABI M3 PE3yJbTATOB ONbITa (HAONIOACHUI); YKOHOMHO HCIIOJIh30BaHbI
pacxo/JHbIE MaTepuaibl; 00eCreueHo MOJAep)KAaHUE YHCTOTHI M TOpSAIKa Ha paboyeM MecCTe;
nabopaTopHas paboTa akkypaTHO 0(hOpMIICHA.

Ouenka «3»:

Breimonunena paGoTa B palMOHaNbHOW TMOCIENOBATELHOCTH M TOIHOM OOBEME C
0e3yCIIOBHBIM COOJIIOICHUEM TMPABWJI JUYHOW W OOIIECTBEHHON O€30MacHOCTH; HEMOJIHO W
HEJIOTMYHO OMHCaHbl MPOBEJACHHBIE HAONIOCHUS, B COCTABICHHBIX YPAaBHEHUSX XUMHYECKHX
peaxkiuil JI0nymeHbl OMUOKHU, KOTOpbIe CTYJAEHT HE MOXKET HCIpPaBUTh; HE CHOPMYIHPOBAHbBI
BBIBOJIBI M3 pE3yJIbTaTOB ONbITa (HAOMIOJEHMS); SKOHOMHO HCIOJB30BAaHBI PACXOHBIC
MaTepraibl; 00eCreYeHo Mo IIepyKaHNue YUCTOTHI M MOpsiIKa Ha pabodeM MecTe; JlabopaTopHas
paboTa He akKkypaTHO oopmiieHa; 1abopaTopHasi padoTta BeimoaHeHa Ha 50%.

Ouenka «2»:

BBINONHEHA DKCICPUMEHTANbHAs 4acTh, HO pabora He Oo(OpMICHA B TeTpamm; |
naboparopHas paboTa BbIIoJIHEHA MeHee, yeM Ha 50%.



7.2. OueHO4YHbIE CPeACTBA A1 MPOMEKYTOUHOI aTTecTanuu (B popMe IK3amMeHa)
YK-1; OIIK-2; OIIK-8

CryneHTy HEOOXOIUMO IPOJEMOHCTPUPOBATh HAJIMYUE CPOPMHPOBAHHBIX KOMIICTECHIIMHA Ha
0a30BOM ypOBHE.

HToroBpIli KOHTPOIH MPEIyCMATPUBAET HAIMYUE KOHCIICKTOB O BCEM JICKIIMSIM JTUCIUTUINHEI,
AKTUBHOE YYacTHE BO BCEX HMHTEPAKTUBHBIX (opMax paOOThl, BBINOJHEHHBIC 3aJlaHUS IO
camocTtosrenbHo padote (CP).

Bonpocsl u 3a1aHud K 3k3ameny (ScemecTtp)

1. TlpemMer XWMHYECKOW TEpPMOAMHAMUKH U IIEIM €€ HU3YUYCHUS. HyneBoii 3akoH
TepMOAMHAMUKHA. PU3MYECKUI CMBICI HYJIEBOIO 3akoHA. Temmeparypa. BHyTpeHHssa sHeprus -
¢bynkuus coctosHus. [IBe popmbl oOMeHa sHepruei B cucremax: Temiora u padora. [lotenuunan.
2. [IlepBpIil 3aKOH TEpPMOJWHAMHKH. OHTAJIBNUS Kak (YHKUIUS COCTOSHHS. Teruora mpu
HOCTOSIHHOM 00BbEME U MOCTOSTHHOM JIaBJICHUU.

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

4. 3aBHCHMOCTb SHTAJIBIIMU PEAKLUU OT TemnepaTypsl. 3akoH Kupxroda.

5. 3axoH l'ecca u cineactBus u3 Hero. IloHsATHE O CTAaHAAPTHBIX YCIOBUSAX M CTaHAAPTHBIX
3HAYCHUAX BEIWYMH. OHTAIBIIMU PA3JIMYHBIX [POIECCOB: 00pa30BaHUs, PpPa3JIOKECHHS,
HeHTpanu3anuy, TOpeHMs, PacTBOpeHMs, (a30BbIX MpeBpaIleHul, rTuApaTaluy, HOHU3ALUH.
OHepruu cBA3M U KpUCTAIIIMYECKOH peleTku. Kanopumerpuueckue nu3mMepeHusl.

6. Bropoii 3akoH TepmoauHamuku. [Iporiecchl paBHOBECHBIE U HEPAaBHOBECHBIE, OOpaTUMbIE
u HeoOpaTtumble. MakcumanbHas padora. [{ukin Kapao u koaduieHT none3noro aeicTBus.

7. DHTponus Kak (YHKLHS COCTOSHHUS. DHTPOIHUs OOpPaTUMBIX U HEOOPAaTHUMBIX IPOLECCOB.
Pacuer suTponuu. Cratuctuueckuil xapakrep sHTponuu. YpaBHeHue bonbimana. Ilocrynar
[Tnanka. AOGCOJIOTHAS SHTPOMHUS.

8. OObenuHeHHOE ypaBHeHHe TepMoauHaMmuku. CBOOOIHAst M CBs3aHHAs »Heprus.  Mepa
XMMHUYECKOTO cpojcTBa. HampaBieHne XUMHMYECKMX TIpoleccoB. YpaBHeHue ['ub0ca-
['enpmronsna.

9. TepMmoauHaMuKa B )KMBOH MPHUPOJIE.

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

11. Csa3b Kp u Kc. PaBHOBecue B rereporeHHsix npoueccax. CMelieHne paBHOBECHS, TPUHIIUI
Jle Illatense B pa3InyHbIX NIPUPOIHBIX MPOLIECCAX.

12. VYpaBHEHHE H30TEPMBI, H300apbI, H30XOPHl XUMUYECKOW PEAKIIHH.

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

14. ®a3zoBble nuarpammbl. JlpmarpamMMmbl  COCTOSHHMS BOABI W cepbl. [lonmumopdusm.
OHAHTUOTPONHBIE U MOHOTPONHEIE Nepexoibl. Da3oBeie nepexoasl 1 u 2 poxa.

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

16. TpexKOMIOHEHTHBIE CUCTEMBI.

17. JIByXKOMIIOHETHBIE = CHCTEMbI JIByX OIPAaHHYEHHO CMEIIMBAIOIIMUXCS  KUJKOCTEH.
Koadduuuent pacnpenenenus. DKCTpaKIusl.

18. T'ereporeHHsle TBepaOQa3HbIe CHCTEMBI. KOMIIO3UIIMOHHBIE MAaTEPHATBI.

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

20. PaBHOBecue. YcnoBus paBHOBeCHS. TepMOIMHAMHYECKUN BBIBOJ 3aKOHA JICHCTBYIOMIIIAX
Macc. 3aKOH JIEUCTBYIOIIMX Macc.

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

22. Cwmenenue pasHoBecHs, npuHiun Jle lllaTense B pa3nuuHbIX IPUPOIHBIX MPOLIECCAX.



23.  YpaBHEHHUE H30TEPMBbI, U300apbl, H30XOPbl XUMUUECKON PEaKLIUH.

24, Ycnosust paBHOBecus Mexay ¢dazamu. IlpaBuno ¢dasz I'mb6ca. Ypasuenue Kiaysmyca-
Knaneripona.

25. ®a3zoBple auarpammbl.  Jluarpammbl cocTOsSiHUA BOAbl U cepbl. [lonmumopdusm.
OHaHTUOTPOIHBIE U MOHOTpOIIHBIE Nepexoabl. dazoBbie nepexonas! 1 u 2 pona.

26. PacTtBOphBI kHAKOCTh - ra3. 3akoH ['eHpu. PacTBOpHI KUIKOCTb-KUIAKOCTh. YTIPYrocTh
napa HaJi pacTBOPOM, HACHIIIEHHBIN nap. 3akoH Payns. OTkioHeHus ot 3akoHa Payisi.

217. Huarpammbl  cocTaB-naBieHue. 3akoHbl KonoBanmoBa. Aszeotpomnbl. Ileperonka.
Pextudukamnus. [leperonka HecMemmBaronuxcs xuakocteil. [leperonka ¢ BOASHBIM MapoM.

28. PacTBopbl TBepabIX BemecTB B KUAKOCTIX. Kpuockomws, 30ymmuockonus. OcMoc.

Ponp ocmoca B mpupose, B OHOJOTMYECKMX OpraHuM3Max, B TexHuke. OOpaTHBI ocMoc.
OnpecHeHne MOPCKOH BOJIbI C IOMOLIbIO 0OPAaTHOTO OCMOCA.

29. PactBops! anektponuToB. Teopust 3MEKTPONIUTHUECKON auccoruanuu. OTKIOHEHUS! OT
3akoHOB Payns u Bant-T'odda. M3oronnueckuii korhduumeHT.
30. PaBHOBecust B pacTBOpax ciadbIX AMeKTpoiauTOB. CTENeHb M KOHCTAaHTa JHCCOIMAIIUH.

Bona xak caa0bIH QJICKTPOJIUT. Honnoe IMPOU3BCACHUC BOAbI, IIOKA3aTCJIb KOHICHTPAllMKM HOHOB
BOAOpPOJa U THAPOKCHUIIA.

31. CoBpeMeHHbIE TEOPUHU KHCIOT U OCHOBaHMH. THrbl pactBoputeneid. ConpBoIun3.

32. Teopusi CHIBHBIX 3JIEKTPOJIUTOB, MOHHAs aTMocdepa, MOHHAS cHJA, AKTHBHOCTh H
K03()(PUIMEHT aKTHBHOCTH 3JIEKTPOJIUTA.

33. Bbydepubie cmecu. X posib B pupoie 1 XUMUYECKOM aHanu3e. [ uapoinus.

34. TwuITBI SIEKTPONTPOBOAMMOCTH B TBEPBIX U )KUAKHX ITPOBOJHUKAX U MOJTYNPOBOAHUKAX.
35. DJEKTPONPOBOAUMOCTD PACTBOPOB AMEKTPOIUTOB. CKOPOCTH ABMKEHHS U TIOIBUKHOCTD
noHoB. Uncna nepenoca. TopMokeHHE HOHOB B JIEKTpUYecKOM nose. 3akoHsl Konbpayia.

36. W3mepenue 31eKTporpoBOAUMOCTH M YKcen nepenoca. Konmykromerpus.

37. MexaHn3M BO3HUKHOBEHHMSI CKauyka MMOTEHIMaNa Ha TPaHUIe MEeTalI-MeTaJUl U MeTasll-

pactBop. PaBHOBECHBIN AMEKTPOHBIN MoTeHInad. CTpOoeHHEe JBOWMHOTO AJIEKTPUYECKOTO CIIOS.
Ypasnenue HepHcra.

38. Huddysuonnsiii, MeMmMOpaHHBIH,  aJCOPOLUMOHHBIA  NOTEHUMANbl, HMX  POJb.
buonornueckne MmeMOpaHbI.

39. ONEeKTpOoJbl CPaBHEHUS, CTAHIAPTHBIM AJIEKTPOJIHBIM MNOTEHUHUAN, PAJ HaNpsHKEHUS
METaJUIOB. THUIIBI JIEKTPO/IOB.

40. [ToreHunomeTpuyeckue U KOJOPUMETpUYECKHMEe  MeToabl  ompenenenus  pH.
[ToTeHIMOMETPHUYECKOE TUTPOBAHNE

4]. Xumuueckue nenu. KoHeHTpalmoHHbIe LEMNH.

42. Knaccudukanus u TepMOAMHAMHUKA TralbBaHUYecKUX 3yeMeHToB. M3mepenue D/IC,
HOPMAaJbHbINA AJIEMEHT

43. OCHOBBI  DIIEKTPOXMMHYECKONM KHUHETHKU. OJIEKTPOJIU3 MW €ro NpPHUMEHEHUE B
MPOMBIIIIIEHHOCTH.

44, Kuneruka snextpoxumuueckux peakiuid. [lonspuzauus. [Honsporpadus. Hanpsoxenue
pa3IoXKeHUs, IepeHanpsKeHue.

45. OCOOeHHOCTH  3JEKTPOJU3a pacTBOPOB M  paCIUIaBOB  AIIEKTPOJIMUTOB. Peakiuu
AIIEKTPOOKHCIIEHUS U 3JIEKTPOBOCCTAHOBIICHHUSI.

46. Koppo3sus meTamioB 1 MeToab! 00pBObI ¢ HEHl.

47. XWMHUYECKUE HWCTOYHMKM TOKA. TOIUIMBHBIM 3JIEMEHT. OKOJOIMYECKHE aCIEKThI

SJICKTPOXHUMMHHU.



Bomnpocsl 1J151 IOATOTOBKH K 3K3aMeHy (6 cemecTp)
1. Xumnueckas kuHeTnka. CKOpOCTb XMMUUECKOHN pEaKlIMY, €€ 3aBUCUMOCTD OT Pa3IMYHbIX

(baKTOpOB. IToHsiTHE 00 AaKTHBHBIX JacTuax u MEXaHUu3MeE XHUMHYECKOH pCaKIuu.

2. Metoapl ucclieAOBaHUS CKOPOCTH peakiuii. KuHernueckas kimaccHpUKaMs peakiuil.
MonexysapHOCTb U NOPAAOK peakuuid.. OnpeneneHue nopsaka peakuu.

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

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

6. ®doroxumuueckue peakuuu. PoToXxuMuueckuii cMor. XuMHUYECKUE J1a3€phbl.

7. S nepHble peakunu

8. ['ereporennsle peakiuu. TOMOXUMHUYECKUE PEAKIIUH.

9. Bnusaue Ttemmeparypbl Ha ckopocTh peakuuu. IIpaBmno Bant ['odda, ypaBhHeHue
Appennyca. DHeprus AkTuBanuu. Teopusi MOJEKYJISPHBIX CTOJKHOBEHUM, CTEPUUYECKUI
dakTop.

10. Teopust akTHBHOT'O KOMILJIEKCA.

11. KuneTnka XHMMHYECKMX pEakUui, IPOTEKAOIKUX B IIOTOKE. PeXuMBI HI€aIbHOIO
nepeMenInBaHus 1 UJIeaTbHOTO BEITECHEHU. BaxkHeIne NpOMBIIIUICHHBIE PEaKIUu.

12. KaranuzaTopsl 1 ”HTUOUTOPBI, THULIMATOPHI.

13. ['oMoreHHBI KaTanu3, KUCIOTHO-OCHOBHOM KaTalu3.

14. DepMEHTAaTUBHBIN KaTalu3.

15. ['eTeporeHHbIl KaTaIn3.

16. AKTHBaTOpPBI, IPOMOTOPBI, /16l KATAJIN3aTOPOB.

17. Ancopbuus. Teopun amcopOum.

18. AncopOumsi Ta30B M TapoB Ha TBepAbIX Tenax. M3orepmbl ancopommu. [lpupona
a/ICOPOLIMOHHBIX CHJI. AKTUBMPOBaHHAs aICOPOLIUS U XeMOCOpOIus.

19.  Pounb apcopbumu B katanuze. CTaaun reTeporeHHO-KaTaTuTHIECKON PeaKIvH.

20. Teopun rereporeHHoro kartanusa: bamanguna, KoOo3zeBa, Bosbkenmreilina. Ponb
nedeKTOB B KaTajuse.

21. IToBepxnoctHble siBneHus. [IAB, ITHB, [IUB, aare3us u xores3usi.

YciaoBus BHICTABJIEHHS OLIEHOK:

OLEHKHN «OTJIHYHO» 3aCIYKUBAET CTYAEHT, MoceTuBIMi He MeHee 80% ayauTOpHBIX
3aHATHHA, OOHApYKMBIIMM CHCTEMaTHYeCKO€ U TJIyOOKoe 3HaHHe Y4YeOHOro marepuana,
JEMOHCTPHUPYIOIINI TIOJTHOE M CaMOCTOSITENIbHOE PAcKpBITHE BOIMPOCOB Ouiera B oObeMe
MpOrpamMMBbl, CIIOCOOHOCTh SICHO W TIPaBUJIIBHO OTBEYaTh Ha JIOMOJTHUTEIBHBIC BOIPOCHI
HK3aMEHATOPOB, YMEHHUE HCIOJIb30BaTh CPABHUTENbHBIN IMOJXOJ MPU HU3JIO0KEHUU MaTepuana,
COTMPOBOXJATh OTBET MPUMEpPaMH, UYETKOEC | TMPaBUJIBHOE ONpEIeICHUE TOHATHMH,
UCIOJIb30BaHNE TEPMUHOB.

OneHKN «X0pouIo» 3acily’)KMBacT CTYAEHT, NMOceTHUBIIMA He MeHee 60% ayInuTOpHBIX
3aHATUH, OOHApYXUBLIMI TMOJHOE 3HaHWE Y4eOHOro Marepuaina, YCBOMBIIMI OCHOBHYIO
JUTEPATYpy, PEKOMEHJOBAaHHYK) B IIporpamMme, MOKa3aBIIMM CHCTEMAaTHYECKUH XapakTep
3HaHUH 10 JUCLUILIMHE, HO IIPU 3TOM JOIYCTUBIIUM HE IIPUHLIUNHAAIBHBIE [IOTPEILIHOCTH

O1neHKa «y/10BJI€TBOPUTEIbHO» BBICTABIISIETCS, €CIM CTyAeHT nocetws meHee 50%
AYJAUTOPHBIX 3aH${TI/II7I, BBITIOJIHHUIT 3aJaHUC WM OTBCTUJI Ha BOIIPOC, HO IIpU I3TOM ObLIN
JOMYIICHBI MPUHIUIIUAILHBIC OH_II/I6KI/I, YPOBCHb BJIAJICHUA TMOHATHUAMU MPEAMCTA HGBBICOKHﬁ,
HEJIOCTaTOYHas Pa3BUTOCTh OCHOBHBIX 3HAHUN U YMEHUU.



JlokymeHT cocTaBiieH B cooTBeTcTBHH ¢ TpeboBanusmMu @I'OC BO no HanpaBieHnio
noarotoBku 44.03.05 Ieparornueckoe oOpazoBanue (C AByMs NpOoGUISIMU OATOTOBKN),
YTBEPKICHHBIN MprKka3zoM MuHuCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
@enepamuu o1 Nel25 «22» deBpans 2018 .

Pa3paboruuk:

W |

Ncromuna E.E., xana.xum.Hayk, noueHt kadenpst EHJ] ITH UT'Y \AdntQ el

Hacmosawas npocpamma He modcem Ovlmb 80cnpoussedena Hu 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopwvl-paspabomuuxa npocpammoi.



