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I. LEJH U 3AJAYM JUCHATITAHBI (MOLYJI5T):

M3yYUTh NPUYUHBI U OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYECKUX MPOLIECCOB HA
OCHOBE T'TyOOKOT0 U3y4eHUs CTPOCHHSI BEILIECTBA, TEPMOJIUHAMUYECKOTO U KHHETHYECKOTO
METOJIOB, & TAKXKE METOAOB (DU3UKH, XUMUU U COOCTBEHHBIX (PU3MKO-XUMUIECKUX METOJIOB,
HEOOXOIUMBIMU /17151 POPMUPOBAHUS LIETOCTHOTO MPEACTABICHHUS B 00JACTH XUMHUYECKHX
HayK, U paCCMOTPEHUS B3aUMOCBS3U OTAEIbHBIX €CTECTBEHHBIX HAYK, I  CO3/JIaHUs
XMMHYECKON COCTABJISIIOLIECH HAyYHOW KapTUHBI MUPA.

3agaun:

® pa3BUTHE YMEHHMH aHAJIN3a IPUPOAHBIX U TEXHOTEHHBIX IIPOLIECCOB

® YCTaHOBJIEHHE B3aUMOCBA3H BJICHUN OKPYXKAIOIIEro MUpa

® UCMNOJNb30BAaHUME YMEHUH M HaBBIKOB CHCTEMAaTHU3allMd 3HaHUH B o00JacTu
€CTECTBEHHBIX HaYK;

e (opMHUpOBaHHME TOJXOMOB K pEIICHUIO OJKOJOTHMYECKHX U  COIHAJIBHO-
SKOHOMMYECKUX MPOOJIeEM;

® [IPUMEHEHME NOJTYYEHHBIX 3HAHUN M METOJI0OB UCCIIEOBAHMSI Ul U3YUCHHUSI
MIPUPOIHBIX OOBEKTOB.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIOII:

2.1. YueOHnas nucuuuiiHa (MOIyJib) OTHOCUTCS K 00513aT€IbHOM YacTU MPOTrpaMMBbl

2.2. 1ng v3y4yeHusl TaHHOW yuyeOHOW AMCUMILIUHBI (MOZYJs) HEOOXOAUMBI 3HAHUS, YMEHHS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONTUMH TACITUTUTHHAMH -

b1.B.12 Aranutnyeckas XuMus

b51.0.24 Pemenne npodeccuoHaIbHbIX 3a1a4

2.3. [lepedenp mMOCIEAYIOMUX YYEOHBIX JTUCIUIUIMH, IS KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHHUsI U HaBbIKU, (OpMUpPYEMbIEC JTaHHON y4eOHON AUCIUTIITMHOM:

b1.B.13 IlpuknagHas xumus

b1.B./1B.02.02 KommougHast Xumust

I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCHUIIJIMHBI (MOAYJIs1):

[lepeueHb IaHUPYEMBIX PE3YIbTATOB 00YyUEHHS 110 TUCHUILIMHE (MOAYIIIO),
COOTHECEHHBIX ¢ MHAMKATOPaMH JTOCTHKEHUSI KOMIIETEHIIUN

Komnerenuus NuaukaTopbl KOMIETEHIUI Pe3yabTaThl 00yyeHHs
VK-1 Cnocoben | U1Ky 1 3HaeT: CHOOCOOBI IIOMCKAa |
ocyecmenamo nouck, | OCylecTBIIsIET IIOUCK, aHanm3a uHhopManuu
Kpumudeckuil auanu3 Y | KpUTHUECKUN aHAJINU3 U CUHTE3 | YMEeT: JIOHOCUTh (e}
cunmes ungopmayuu, | vaGopMauU, HEOOXOIUMOMN o0ydJarmuxcs 0a3oBbIC
NPUMEHAMb  CUCMEMHbIU | ISl PEIIEHUs TOCTAaBIECHHBIX MpEeAMETHBIC Hay4HO-
nooxo0  Ona  peuwienus | 3a51a4 TEOPETHUUECKHUE TIPE/ICTABICHUS
NOCMABIEHHBIX 3A0aY NKyk1 2 BJIQJICET: HABBIKAMH PEIICHUSA

[IpumeHnseT cucteMHbIN npodeCCHOHATBHBIX 3aa4

MOJXO0/ JIJISL PEUICHUS
IOCTaBJIICHHBIX 3a]1a4

OIIK-2 Cnocoben | UJIK OIIKj; 3HaeT:  METoNbl  paboThl ¢
yuacmeosamau 6 | pa3pabaTbiBaeT OTJENbHBIC | KOMIBIOTEPOM U OCHOBHOE
paspabomke OCHOBHLIX U | KOMIIOHCHTBI ~ OCHOBHBIX U | IPOTPaMMHOE obecrieueHue,
O0ONOIHUMENIbHBIX JIOIIOJTHUTEIBHBIX TpeboBaHusi [ ocymapcTBEHHOTO

0bpazosamenvubix 00pa30BaTeNbHBIX IPOrpamMm CTaHJapTa K NpeaMeTy




npocpamm,

YMECT: OCYHICCTBJIATE IIOMCK

paspabamuvleams uHpOpMAIIUd B TEKCTOBBIX U
omoenvHbie ux AJIEKTPOHHBIX UCTOYHHUKAX
KOMNOHEHmbl (6  MOM BIIQJICCT:  HABBIKAMHU  TIOHCKA
yucie ¢ UCHONb308AHUEM uHpOpMaIUU IE
UHpOpMayUuoHHo- npodeccuOHaTBLHON
KOMMYHUKAYUOHHBIX JeSITeIIbHOCTH .

MexHO102Ull)

OIIK-8 Cnocoben | UK ons.1 3HAET: OCHOBBI
ocyujecmenams JleMOHCTpHUpYeT CIelUaTbHbIC | €CTECTBEHHOHAYYHBIX u
neoazoeuyecKyio Hay4YHbIC 3HAaHUS B T.4. B | MATEMAaTUYCCKUX 3HAHUU
0esAmenbHOCMb HA OCHOGe | TIPEIMETHOM 00macTu yMEeT: UCIIOJIb30BaTh
CneyuaIbHbIX HAYYHbIX €CTECTBCHHOHAYYHbBIC "
3HAHUTL MaTEeMaTHYECKUe 3HAHHUS IS

OpPUEHTHPOBAHUS B COBPEMEHHOM
MH(OPMaLIOHHOM IIPOCTPAHCTBE

BJIaACCT: ImpueMamMu
HUCIIOJB30BaHUA

CCTCCTBCHHOHAYYHBIX u
MaTEMaTHYCCKUX  3HAHUM JJIA

OpPUEHTHPOBAHMS B COBPEMEHHOM
MH(OPMaLlMOHHOM IPOCTPAHCTBE

IV. COAEP/) KAHUE U CTPYKTYPA JUCHUIIJIMHBbI

4.1. O6beM TUCHMILIMHBI (MOYJis1) U BUIbI YUeOHOH padoThl

Buj yueonoii pa6oTnl Bcero uacoB / CemecTtp (-b1)
3a4eTHBIX
eIMHNI 5 6
Ou4H.
AyauTOpHBbIE 3aHATHS (BCEro) 96 48 48
B ToM uucne: - - -
Jlextuu (JIek)/(Dnextp) 32 16 16
[Tpaktiueckue 3anstus (I1p)/ (Dnextp)
JlaGopatopHsbie pabotsl (JI1ab) 64 32 32
KouncyabTauuu (Konc) 2 1 1
CamocrositeabHas pa6ora (CP) 28 5 23
Bun mpomexyTodHoil arrecranuu (3a4er, JK3aMEH), K3, k3. k3.
yacel (KoHTpOh) 67 44 23
Kontpoms (KO) 20 10 10
KourakTHas pa6ora, Bcero (Kour.pa6) 118 59 59
OO01mas TpyA0eMKOCTb: 3a4eTHBIE €UHUIIBI 6 3 3
qachl 216 108 108




4.2. Coaep:xanue y4eOHOIro npeamMera

Pa3nes 1. Xumnueckass TepMOIHHAMHKA

Tema 1. XuMuyeckasi TepMOJAMHAMHMKA

[IpenMeT XUMHYECKOH TEPMOAMHAMHMKM U Leau ee wudydeHus. OCHOBHbIE MOHATHS U
ONpECIICHUs, HCIOJIb3yEMblE B TEPMOJUHAMHUKE: TEJIO, CHCTEMA, COCTOSHHUE, IPOLECC,
napameTpsl, SHeprusi, pabora, TerioTa, noreHnHuan. CHCTEMBl OTKpPBITHIE, 3aKpPBITHIE U
M30JIMPOBaHHbIE, TOMOTCHHBIE U T€TEPOT€HHBIC, PABHOBECHBIE U HEPABHOBECHBIE

Tema 2. Hys1eBoii 3aK0OH TepMOAUHAMHUKH

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 JAaBlieHUuU. TepMoauHamMuueckast
HIKajga JUIsl BBIP@XKEHUs TEIJIOT XMMHUYECKUX peakuuid. BerurcieHue paboThl MpU Pa3IUUHBIX
npoueccax. Temmoemkocts. CootHomenne mexny C, m C,. 3aBUCMMOCTh TEIIOEMKOCTH OT
TEMIIEPATYPBI, 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,
HeHTpanu3anuy, TOpeHUs, PAcTBOpeHMs, (A30BbIX IpeBpalleHuil, ruaApaTaluy, HOHU3aHH.
OHepruu CBS3M M KPUCTAUIMYECKOM peIIeTKH. 3aBUCUMOCTb SHTAJIBIIUU PEAKIUH OT
Temreparypsl, 3akoH Kupxroda. Kanopumerpuueckue usmepeHus.

Tema 4. Bropoii 3aK0H TepMOIHHAMHKH

Bropoii 3akoH TepmoauHamuku. Ilpomecchl paBHOBECHBIE W HEpaBHOBECHBIE, 0OpaTUMbIE U
HeoOparumble. MakcumanbHass paOoTa, coBeplIiaeMasi B pPaBHOBECHOM Iporecce. Bednslit
nBuratens BToporo poja. Lluxin KapHo um ko3¢ ¢UIMEHT mosie3Horo AeUCTBUS. DHTPONMS Kak
(GYHKIUS COCTOSHUS. DHTpONHUsS OOpaTUMbIX M HEOOpaTUMbIX HporeccoB. Pacuer sHTpomuw.
Crartuctuueckuil  Xapaktep OdHTponMH. YpaBHeHue bonbpinmana. Iloctymar  [lnanka.
AOGCOIIOTHAS SHTPOIIHSL.

Tema S. Tperuii 3aK0H TEPMOAMHAMUKHU

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

OO0benuHeHHOE ypaBHEHUE TepMoauHaMuKku. CBOOOAHAsT W CBS3aHHAs DHEPrHsl. Mepa
XMMHUYECKOTO cpojcTBa. HampaBieHue XUMHMYECKMX TMpoleccoB. YpaBHeHHe ['mb0ca-
I'enbMrosbia. XuMu4eckuili noTeHuMaln. TepMoaMHaMHKa B )KUBOM IPUPOJIE.

Pa3nen 2. PaBHoBecHne

Tema 1. PaBHoBecue

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

VcnoBust paBHOBecuss Mexnay ¢azamu. IlpaBmio ¢a3z I'ub6ca. VYpasHenue Kiaysmyca-
Knaneitpona. ®azoBbie nuarpammsbl. [luarpammel cocTosiHUSL BOABI M cepbl. [lomumopdusm.
OHAHTUOTPONHBIE U MOHOTPOIIHBIE ITEPEXO/IBI.

Tema 2. /[ByXKOMIIOHEHTHbIE CHCTEMbI

HByXKOMHOHeHTHBIe CUCTEMBI C HpOCTOI\/'I 3BTGKTI/IKOI>'I, COCIUHCHNA KOHI'PYOHTHO H
WHKOHT'PYSHTHO IIJIaBAIIIHUCCH. TepMI/I‘-IeCKI/Iﬁ aHalIu3, €ro 3Ha4€HHUC 4 IIOHMCKAa 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 3aKajJKU M OTIIyCKa CTaid. [ereporeHHble
TBepAo(aszHble cucTeMbl. KOMITO3UIIMOHHBIE MaTepUabI.

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

Tema 3. TpexKOMIOHEHTHbIE CHCTEMBI

TpexxomnoHneHnTHbie cuctemMbl. Koadduiment pacnpeaeneHus. DKCTpakLus.

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 ['enpu. PacTBOpbI KUAKOCTb-KUAKOCTb. YIIPYrocTh Hapa Haj
pacTBOpPOM, HachILICHHBbIN Nap. 3akoH Payisa. OTkinoHeHus ot 3akoHa Payis.

Huarpammbl  coctaB-gaBieHue. 3akoHbl KonoBamoBa. 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. OTkioHeHus: 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 3JeKTpoauToB. CTeneHb U KOHCTaHTa aAuccounanuu. 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 3JIEKTPOJIUTOB

CkopocTh JBWXEHUS M TOJABMXHOCTH HMOHOB. Yucna mnepeHoca. TopmoxkeHHe HOHOB B
aneKkTpudeckoM mnosie. 3akonbl Konppayia.

N3mepeHnue 21eKTpoIpoBOANMOCTH U uncell nepenoca. Kongykromerpus

Tema 3. PapHOBeCHbIE 3JIEKTPOHbIE MPOLECCHI

MexaHu3M BOZHUKHOBEHHS CKayKa IOTEHIMAIA HAa TPaHUIE METAJII-METAIIII U METaJLI-PacTBOP.
PaBHOBeCHBIN 3eKTpoAHBIM TNOTeHHHan. CTpoeHHWe ABOMHOTIO 3JIEKTPUYECKOrO  CIOS.
VYpasuenue Hepucra. /{ud¢y3nonHbil, MEMOpaHHBIN, aICOPOLIMOHHBIN MOTEHIIAIBI, UX POJIb.
buonoruueckue meMOpaHBbI.

ONEeKTpoapl CpaBHEHMS, CTAaHJAPTHBIM 3JEKTPOJHBIA MOTEHLMAN, PAJ HANPSKEHUS METAIIIOB.
Turbl 37E€KTPOIOB.

Xumnueckue nend. Konuentpamuonnsle nenu. Knaccudukanms u - TepMOIUHAMUKA
ranbBaHNYECKHUX 31emMeHToB. M3mepenne DJIC, HopManbHbIN aneMeHT. [loTeHnromMerpuyeckne
U KOJIOpUMETpHUecKne MeTo il onpenenenus pH. [loTeHunomeTpuyeckoe TUTPOBAHNUE.

Tema 4. HepaBHOBecCHbIE 3JIEKTPOIHbIE MPOLECCHI

OCHOBBI JIEKTPOXUMUYECKOW KMHETUKH. DJIEKTPOJIU3 U €r0 MPUMEHEHHE B NPOMBIIIIEHHOCTH.
Kunernka osnextpoxumuyeckux peaknuid. [lomspusamus. Ilomsporpadus. Hamnpsbkenue



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

Koppo3ust metamnoB U metroasl O60pbObI ¢ Heil. XMMHUYECKUE HMCTOYHHUKH TOKA. TOTUIMBHBIN
3JIEMEHT. DKOJOTNYECKHUE ACTIEKTHI SJIEKTPOXUMHUH.

Pa3znea 5. XumMuuyeckas KHHETHKA

Tema 1. XumMnuyeckasi KHHeTHKA

CkopocTh XMMHUYECKON peaklMH, €€ 3aBUCUMOCTb OT pa3iM4YHbIX (PaKTOpOB. 3aKOH AEHCTBUS
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 peaknwit. Peakmum 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.
Meroabl U3MEpEeHHs] CKOPOCTH TONMOXMMHUYECKUX peakuuu. [Ipumenenue. LlenHble peakuuw.
DOTOXUMUYECKUE PEAKIUU. S IepHbIE pEaKLIUH.

Tema 4. Biusinue BHemIHUX (JaKTOPOB HA CKOPOCTh PeaKkunu

Bnusaue temmeparypsl Ha ckopocTs peakuuu. [Ipasuno Bant 'odda, ypaBHenune Appenunyca.
DOHeprus akTUBAlMU. TeopHs MOJEKYJSpPHBIX CTOJIKHOBEHHH, crepuueckuil (aktop. Teopus
AKTUBHOI'O KOMILJIEKCA.

KaranuzaTtopel ¥ HWHTHOMTOPBI, WHUIUATOPBL. [ OMOTeHHBIM KaTaiu3, KUCIOTHO-OCHOBHOM
karanu3. 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 CHJ. AKTUBHpOBaHHas azicopOums u xemocopOuus. Pomb aacopOuuu B
karanuse. CTaguu reTeporeHHO-KAaTaIuTUYECKON peakiuu. Teopun reTeporeHHOro Karajausa:
banannuna, Ko6o3esa, Bonbkenmreiina. Pois nedexroB B katanuse.

KuHeTnka XUMHYECKMX peakuuil, MpOTEKAalIIUX B IMOTOKE. PexXumbl HICATIBHOTO
NepeMENINBaHUsl U UACATbHOTO BBITECHEHUA. BaxxHeillllne TeXHUYEeCKHe KaTaluTHUYecKue
peakuuu



4.3. Pa3nenbl ¥ TeMbl JUCHUNJIMH (MOAYJaeid) U BUABI 3aHATHI

Ne HaumenoBanue pasjaesa/TeMbl Buabl yueOHo# padoThl, OueHo4YHbIE ®opmupyemblie | Bcero
n/n BKJIIOYASl CAMOCTOSITEJILHYIO PaboTy cpeacTBa KOMIIETEeHI[UH (B
00y4aoIHUXCH, MPAKTHYECKYIO (MHAUKATOPBI) | Yacax)
NMOATOTOBKY (NP HAJINYMH) U
TPYA0EMKOCTH (B 4acax)
Texumi IIpaxr. JIao. CPC
3aHATHSL | 3aHATHSA
1. Pasznen 1. Tema 1. Xumnueckas 2 5 1 5
XuMnueckas TePMOAUHAMHUKA
TepmMoauHamMuka | Tema 2. HyneBoii 3akon 1 5 1 Otuer 1o 4
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 5. Tperuii 3akoH 1 5 3
TEPMOJAMHAMHMKH
2. Pa3pnen 2. Tema 1. PaBHoBecue 1 2 1 5
PaBHoBecue Tema 2. OTuer o
JIByXKOMIIOHEHTHBbIE 2 2 1 1ab0paTOpPHBIM VK-1:  OIK-2: 5
CHCTEMbI paboTam, peuieHue OTIK-8
Tema 3. 3ajau,  pedepar,
TpexkoMnoHeHTHbIE 1 2 9K3aMeH 3
CHCTEMbI
3 Paznen 3. Tema 1. PacTBopsbI 1 2 2 Oruer o 5
PaCTBopr Tema 2. Pac”n;op],[ J'Ia60paTOpHLIM YK-I; OITK-2:
3JIEKTPOJIHTOB 1 2 pa60TaM, peIICcHUC OITK-8 3
3a/1a4, Onpoc, TeCT,
pedepar
4 Pa3pnen 4. Tema 1. 1 4 1 Otuet no | 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. Baussaue
BHeIIHUX ()aKTOPOB HA
CKOpPOCTH PeaKkunu

Tema S.
IHoBepxHocTHbIE
SIBJICHUSA

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

VK-1;
OIIK-8

OIIK-2;

18

12

14

12

13

HNUTOI'O (B yacax)

32

64

28

124




IIpumepHBbIii IepevyeHb 1a00paTOPHBIX PadoT
Omnpenenenne TeIOThl PAaCTBOPEHHUSI COJU
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 «TBEpI0€ BEIIEeCTBO-ap» (CyOIrumarius)
Nupukatopel
Onpenenenre Beauuunbl pH

. Onpenenenue TerioBoro 3pQexra peakiuu ruIpaTauy COu

. JJabopaTtopHoe nzydenue 3akoHoB Payis

. UccrnienoBanne CBOWCTB Oy(epHBIX pacTBOPOB

. CMmellieHre MOHHBIX paBHOBECHI

. Biusaue paznuunbix (pakTopoB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS

. NloHOOOMEHHBIE peakiun

. Onpeenenne 3IEKTPONPOBOIHOCTH CIIA00TO IIEKTPOIUTA

. Kongykromerpudeckoe TUTpoBaHue

. OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH

. Onpenenenne D/C raibBaHUYECKOTO JIEMEHTA

. Koppo3sus meramios

. 3a1mTa OT KOppO3Uu

. THTHOUTOpPBI M aKTUBATOPHI KOPPO3HUU

. XumMuieckasi KHHETHKA

. UccnenoBanmne KHHETUKH PEAKITUU PA3I0KEHUS THOCEPHOU KUCIIOTHI

. 3aBUCUMOCTB CKOPOCTH PEAKIMM OT KaTajau3aTopa

. ABTOKaTanu3

. @epMEeHTaTUBHBIN KaTaln3

. Paznoxenue nepokcuaa BoI0poaa B IPUCYTCTBHE OKCHIA MapraHiia

. ®orocuHTes 1o MiBaHOBY

. OnpeienieHe UHTEHCUBHOCTH (JOTOCHUHTE3a

. XpomaTorpaduueckoe paziejIeHle MMIMEHTOB

. XpomaTorpadus

. AncopOurnoHHast EMKOCTh Pa3IMYHBIX aJICOPOCHTOB

. AxcopOuus yKCyCHOM KUCIIOTBI yTJIeM

. [loBepHOCTHO-aKTHBHBIE BEIIECTBA

CoNoA~WNE

WWWWWWNNMNPNDNNMNNDNNDNNERPRPRPRPRERPRPERPERPRRE
OOPRROWONPFPOOONOUIARWNPOOO~NOUITAAWNEO

4.4. MeToanyecKue YKa3aHUs 10 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 yueOHbIe (TEOPETHUECKHE M IMPAKTUYECKHUE)
neiictBus. Kpurepuu OLIEHKM MO KaXJIOMY 3aJaHHMIO INPENOJaBaTeilb BBICTABIISIET
JOTIOTHUTEIBHO.

e Oruer - HanKCaHKE OTYETA 110 TaOOPAaTOPHBIM padoTam

e [Jlonck marepuanoB B cetu UHTepHeT M B OMOIMOTEKe — IO IpeIaracMon Ais
CPC teme CTyAeHT OCyHIECTBISET OMCK COBPEMEHHBIX BO33PEHUH, ONMCAHUM TOYEK
3pEHUl pa3InYHbIX aBTOPOB.

e [IloaroroBka pedeparon

e CocraBjieHHe npe3eHTAlMii — MOATOTOBKA (haiina mpe3eHTanuu He MeHee 10 ciaiimoB
C WJUTIOCTPALIUSAMH, CChIJIKAMM Ha MCIIOJIb3yeMble HCTOUHHUKH (HE MeHee 3-X).



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

1. Ucromuna E.E. ®usnueckas xumus : yaeonuk / E.E. Ucromuna. — Mocksa; Bosorna
: Undpa-Umxenepus, 2024. — 172 c.

2. HUcromuua E.E. ®usmueckas xumusg: VYUeOHO-METOOUYECKOE IIocoOmMe It
OakanaBpoB HarpaBJIeHUs 44.03.05 «Ilenaroruueckoe o0Opa3oBaHHE»

(manpasienHoctu  «buonorus-Xumus», «bX-Xumus» / E.E. Hcromuna. -
Hpkyrck: U3a-Bo «Actipunt»,2016. — 128 c.

3. Ddusnyeckas xumus: YueOHO-MeTomuueckoe rocobue. / Cocr. E.E. Mcromuna. —
Wpxyrtck: N3a-Bo «Actipunt»,2021. — 84 c.

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

5. Xumus: yaeOHo-metoauueckoe rnmocooue /Coct.: U.B. Illkypuenko, E.E. Mcromuna,

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

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IP0eKTOB) (MPHU HAJTUYUM) YUEOHBIM TUTAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX pabOT (MIPOEKTOB).

V. VYUEBHO-METOJUYECKOE 1 ”THO®OPMALIMOHHOE OBECIIEYEHUE
JUCUMIIIUHBL (MOIY.JIS):

a) nepevyeHb OCHOBHOM JIMTEPATYPbI:

1. Kyapsmea H. C. ®usuveckas xumus [DNEeKTpOHHBIN pecypc]: yued. s OakanaBpoB,
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 XUMHH [DJICKTPOHHBIA pecypc| : ydeOHHK /
B. U. T'opmko, U. A. Ky3nemnos. - 6-e. - DNeKTpoH. TeKCTOBble AaH. - [b. Mm.]
WznatensctBo  "JlabGoparopust 3nanumit", 2017. - 410 c. - Pexum gocryna:
https://e.lanbook.com/book/97412. - 3BC "Jlaus". - Heorpanmu. goctym. - ISBN 978-5-
00101-539-0

3. ®usuueckas xumus: yueo. 11 By3oB: B 2 k. / K.C.Kpacnos, H.K.Bopo6ses, I.H.I'onueB u
np.;ITon pen. K.C.KpacHoBa. - 2-e m3nm.,, mnepepad. u gom. - M. : Beicm. mk. Ka.1:
Ctpoenue BemiectBa. Tepmoannamuka. - 1995. - 511 c. (9 3x3.)

4. @wusnueckas xumus: Yueb.ms By30B :B 2kH. / K.C.Kpacnos, H.K.Bopo6res, N.H.I'oques u
ap.; IMox pen. K.C.KpacHoBa. - 2-¢ m3na., mepepabd. u jgom. - M. : Beicm. mk. Ku.2 :
DNEKTpOXUMHS. XUMUYEeCKash KHHETHKA U KaTallu3. - 2-€ u3/1., nmepepad.u gom. - 1995. - 318
c. (109k3.)

5. HWnmomuroB, Eprenumii ['eoprueBuu. Ousmueckas xumus [Tekcr] : yueOHuk /
E. I'. UnmonutoB. - M. : Akagemus, 2005. - ISBN 5-7695-1456-6 : (11 3k3)

6. COopHHK 33a1a4 1m0 GU3HYECKON XUMUHU [DICKTPOHHBIA pecypc] : ydued. mocodue s CTy/I.
BY30B, 00y4. 110 Hamp. moAarot. 6akamaBpoB 550500 u crerr. 651300 - "Metamnyprus" / B. W.
I'pezynoB u gp. - OBK. - M. : U3g-B0o MI'Y, 2009. - 257 c. - Pexxum pocryna: DU3
"bubmuotex". - Heorpanud. qocty.

7. TlamuyenkoB I'. M. Xumudeckas KMHETHKAa M KaTaiu3: y4e0. mOCOOME I XMM. U XUM.-
TexHoJ. crer. By3oB / I'. M. Ilanuenkos, B. II. Jlebenes. - 3-e u3z., ucnp. u gom. - 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 «[legaroruueckoe odpa3oBanue (HanpaBIeHHOCTH «buoIOTHsI-XUMUA»,

«BXK-Xumus» | E.E. Uctomuna. — Upkyrck: U3a-Bo «Acnpunat»,2016. — 128 ¢. 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. ®usudeckas xumus : yueOHuk / E.E. Mctommuna. — Mocksa; Bonorna :
Wudpa-Umxenepus, 2024. — 172 ¢. ISBN 978-5-9729-1861-4

B) 0a3bl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI:
http://www.physchem.chimfak.rsu.ru/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. [Tomemenust u 000pyaI0BaHUE

[lomemenuss —  ydeOHble ayauTOpUM JJisi  TNPOBEACHUS  Y4EOHBIX  3aHATHUI,
npeaycMoTpeHHbIX yueOHbIM tutanoM OITOIT BO GakanaBpuara, ocHaieHbl 000pyJ0BaHUEM U
TEXHUYECKUMH CPEJICTBAMU O0YUYCHUSI.

[TomemeHust uis CaMOCTOATEIbHOM pabOThl OO0YYAKOMIMXCS OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHHUS K ceTh «VHTepHeT» M oOecrmeueHueM JOCTyma B
3MEKTPOHHYIO0 HH(OpMaIMOHHO-00pa3zoBatTenbhHyto cpeny @I'BOY BO «UT'Y .

Oo6opynoBanue

Xumunyeckas nadopatopus Ha 10 MecT ¢ 1abopaTOpHBIM 00OPYIOBAHUEM: BHITSKHBIC
ka1, TPUOOP AJIS AIEKTPOIIU3A CONCH, INTUTKH JJabopaTopHbIe (4 1IT.), BOJAsSHbIE OaHH,
ueHtpudyra, Beimpsmutens B-24, mkad cymunsabiii IC-80-0, Bakyymusbiii Hacoc HBP-1.,
TEPMOMETD IJICKTPOHHBIN, OaHsS KOMOMHUpOBaHHas 1aboparopHas BKJI , Beckl yueOHbIC
naboparopusle 31ekTpoHHble BYJI-50 O, mocka 1isi CyIIKu XUM. OCY/IbI, BEChl TEXHUYECKUE,
TUTATKH JJaOOpaTopHble, BoJsHbIe Oann, MydenbHas neur CHOJL, pedpakromerp,
BogoHarpesareiab, OHAUS SC-6010, Becwr «Acculad VIC-300d3», Habop aMHHOKHUCIIOT,
kommbroTepsl Celeron, konupoBanbHbI annapaT Canon 6317, BRITSKHbBIE TIKA(BI.
Texnuueckue cpeacTsa o0yueHust

KommprorepHast TexHuKa, TOAKIIOYEHHAs K ceTh «HTepHeT» ¢ 00IuM JOCTYIIOM B
SNOC Ur'y
JeMoHCTpanoHHOE 000pyI0BaHNE, yueOHO-HATTISIHBIE TOCOOMS, XUMHUUYECKasl TOCy/1a,
XUMHUYECKHE PEAKTUBBI.

6.2. J/IueH3MOHHOe M MPOrpaMMHoOe obecrevyeHne

Microsoft Office Profissional PLUS 2007 (Homep Jlumensuu Microsoft 43037074,
OeccpouHo)

AntuBupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe04-114-16 ot 14
HosA0ps 2016 r© KES Cuer NePCL3-000147 wu AKT or 23 Hosbps 2016 T
JIn.Ne1B08161103014721370444)

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU
B oOpa3oBaTenbHOM Mpoliecce HUCHONB3YIOTCS AaKTUBHbIE U HHTEPAKTUBHBIE (OPMBI
IPOBE/ICHUS 3aHATUN (POJIEBBIE UIPhI, Pa300p KOHKPETHBIX CUTYAIMH, TPYIIOBBIE TUCKYCCUH),
pa3BUBaOIIKE y 00yJaronIMXcs HaBbIKOB KOMaHIHOM padOoThl, MEXIMYHOCTHON KOMMYHUKAIINH,
NPUHATHS PEILICHUH, TUASPCKUX KadecTB U (POPMUPYIOIINE KOMIIETEHIINH.


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

VIIl. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU ATTECTAIIUU

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

Pedepat/noxnan/koncnexkr
YK-1

- KpaTKoe HW3JI0KEHHE B IUCHbMEHHOM/YCTHOM BHIe (B oObeMe 10 15 crpanunm A4 mpudt
TimeNewRoman 12 xernmp uepe3 1 uutepBan/ 1 crpanmna A4 s JOKIaaa) COACpIKaHUS
MPOYMTAHHON KHUTH, HAy4HOH pabOTHI, COOOMEHNE 00 UTOrax M3y4YeHHs HAyIHOW MPOOJIEMBI.
Kak npaBuiio uMeeT HayqHO-MH(POPMAIIMOHHOE 3HAUYCHHE.

Pedepar npeacrapnsieTcs Ha 3JIEKTPOHHOM HOCHTEJIE U JOJKEH COAEPKATh CIEAYIOIIHE
pas3zienbl: TUTYJIBHBIA JIMCT, COAEpKaHUE, BBEACHUE, OCHOBHAs 4YacTh, 3aKJIIOUYEHUE, CIIHCOK
UCIIONIb30BaHHOM nuTeparypsl. [Ipu moaroroBke pedepara CTyAEHTHI HCIONB3YIOT YUYEOHYIO U
CICHHATBHYIO JIUTEpaTypy, KypHaJbHBIE CTaThbH, cHpaBouHUKH. [lpm 3ammre pedepara
HEOOXOUMO TMOKa3aTh 3HAHUE JIUTEPATyphl MO U3ydaeMoW MpodieMe, aKTyalbHOCTh, YKa3aTb
OCHOBHBIE pa3/ieibl HAydHOTO pedepara U CYIIHOCTh M3J1araeéMbIX MOJIOKEHUH, CAeIaTh BBIBOJ,
¢ 0003HaUYEeHNEM IPAKTHYECKOM 1 Hay4YHOI 3HAUUMOCTH TeMbI ucciaenoBanus. CBOEBpEMEHHOE U
Ka4eCTBEHHOE BHINOJIHEHHE pedepaTa BOSMOXKHO JIMIIH MPU IUIAHOMEPHOH CaMOCTOSITEIHHON
paboTe U MOCeIIeHNN KOHCYIbTalUH, pacicaHie KOTOPBIX COIIaCOBBIBAETCS CO CTYIEHTaMHU.

[IsTnbannpHas OILICHKAa 3a pe(bepaT CKJIIAABbIBACTCA COITIACHO KPUTCPHUAM: AKTYaJIbHOCTb,
JJaKOHUYHOCTb H3JIOKCHHA, CTUJIMCTHYCCKas u pcueBan I'paMOTHOCTb B TCKCTC,
CaMOCTOATCIIBHOCTL MBIINUJICHHUA C 3JIEMCHTAMU TBOPYECKOI'O B006pa)KeHI/I}I, PACKPBITHE TCMBI,
HCIIOJIb30BAHUC TICPBOUCTOYHUKOB, BHIBO/IbI.

IIpumepHbIe TeMbl pedepaToB

[Muxn KapHo 1 k03¢ GUIMEHT MO0JE3HOT0 1eHCTBHS
TepmoauHaMuKa B )KUBOU IPUPOJE.

Cwmemenne pasHoBecHs, npuHiun Jle llaTense B pa3nuuHbIX IPUPOIHBIX MPOLIECCAX.
CriocoObl BEIpayKEHUS COCTaBa pacTBOPOB

PacTBopb! )xnaKocCTh - ra3. 3akoH ['enpu.

[Ieperonka HECMEMIMBAOIINXCS KUAKOCTEM.

IleperoHka ¢ BOJSHBIM IIAPOM.

Omnpenenenne MOJIEKYJISIPHOIN MacChl BEILIECTBA.

I'upponus.

0. Bydepnsie cmecu. X poib B IpUpOJIe B XUMAYECKOM aHAH3E.
11. CkopoCTb IBMKEHUS U MOJIBUKHOCTH HOHOB.

12. Ywucna nmepeHoca.

13. DneKTpornpoBOAUMOCTh CYIEPHOHHBIX POBOJAHUKOB.

14. DnekTponu3 1 ero NpUMeHeHUe B MPOMBILIUIEHHOCTH

15. Xumuueckue HCTOYHUKH TOKa.

16. TOTUIMBHEIH JIEMEHT.

17. Dkonoruyeckue aceKThl IEKTPOXUMHUH

18. ®oToxumudeckuii cMOT. XMMHYECKHE JTa3ephl.

19. KuneTnka XMMHYECKHX peakIuil, TPOTEKAIOIUX B IOTOKE.

20. PexxuMbl neaabHOTO TIEPEMEITHBAHNS U HJICATHHOTO BHITECHEHHUS.
21. BaxxHelne TeXHUIECKIE KaTATUTUIECKIE PEaKIUH.

HRoOoo~NoGOr~WNE



Kpurepun onenkn peepara

Onenka 5 cTraBMTCH, €CIIM BBINOJIHEHBl BCE TPeOOBAHUSA K HANMCAHUIO M 3aIlIUTEe pedepaTa:
o0o3HaueHa npobieMa U 0OOCHOBaHA €€ aKTyalbHOCTb, CIENAaH KPAaTKUN aHaIMU3 Pa3sIMdHBIX
TOYEK 3pPEHUs Ha paccMaTpHUBAEMYIO MPOOJIeMYy U JIOTMYHO HM3JI0KEHA COOCTBEHHAas MO3ULIMS,
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 M €ro 3allUTe BBINOJHEHBI, HO MPH 3TOM
JOMYLIEHbl HEAO4Y€Thl. B 4YacTHOCTH, HMMEIOTCS HETOYHOCTM B H3JIOKEHUU MaTepuana;
OTCYTCTBYET JIOTHUECKasi IOCIIEAOBATEIFHOCTh B CYXJICHUSAX; HE BBIICpXKaH 00bEM pedepara;
UMEIOTCSl yNyIIeHusT B O(OpPMIIEHHWHU; Ha JONOJHUTENIBHBIE BOMPOCHI MPU 3allUTE JAaHbI
HEIOJIHbIE OTBETHI.

Ounenka 3 — uUMEIOTCS 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, OOHAPYKMBACTCS CYIICCTBCHHOE HEIIOHUMAaHHE
pOOJIEMBI.

Onenka 1 — pedepar He npeICTaBIICH.

[IpumepHbIe 321aHUSA K KOHTPOJILHBIM padoTam
OIIK-8

1. DHTponus - KaKk KpUTEpPUH BO3MOXKHOCTH, HAIpaBJICHHS, Mpejesia CaMOIMpPOU3BOIHLHOTO
TeueHus npoiecca. MiaMeHeHnne 3HTpOnuu B U30JIMPOBAHHON U HEM30JUPOBAHHOW CHCTEMAaX MpHU
00paTHMOM U HEOOpPAaTUMOM TEUYEHHH MpoIlecca.

2. Ileperonka OWHapHBIX >XUIKUX cMeced (ompenereHue), BUIbl TEPETOHOK, OCHOBHAs
3aKOHOMEPHOCTh, ONMCHIBAIOLIAs SIBJIEHHWE, Ha KOTOPOM OCHOBaHa meperoHka. Ilpusenure
JUuarpaMMy KHUIEHHUS JJi1 UACAIbHOW CMECH M YKaXHTE€ COCTaB OCTaTKa M JUCTUIUISATA NpU
peKTU(UKAIINT B ONITUMAJIBHBIX YCIOBUSX CMECH MIPOU3BOJILHOTO COCTaBA.

3. 3ona OydepHoro nedcTBUS U €€ MNpuMepHOoe ompeneneHue. bydepHas eMKOCTh -
KaueCTBCHHAs] W KOJHMYECTBEHHAs XapaKTEePUCTHKA. 3aBUCHUMOCTh Oy(pEepHOW €eMKOCTH OT
KOHIIEHTpaluu 0y(hepHOro pacTBOpa M COOTHOIICHHS KOHIIEHTPAIIMH KOMIIOHEHTOB B Oy epHOM
pacTBope.

4. PaccunTaiiTe W3MEHEHHE CTaHaapTHOW sHepruu I['mb6ca peakiuu 4HCI(r)+O, (r)= 2
H.O(k)+2Cl, (r) Onpenenure 3HaueHWe KOHCTaHT paBHOBecus Kp m Kc aroit peakimu u
YKa)KUTE HallpaBJCHUE €€ MPOTEKAHUS.

5. UucTeiii 0€H30J1 KUTTUT TIpU HOpMalibHOM aTtMocdepHoMm masneruu npu t=80.1C, a pactBop,
conepxkammii 0,302 r mudennnamuna B 30,14 r Gen3ona kunut npu 80,255 C. VnpenpHas
TETJIOTa UCTIapeHus OeH30J1a pu t ero kumeHus paBHa 396/x/r. Berauciante MOIspHYIO Maccy
U eHnIaMHHA.

6. Boansiil pacTBop xyopuaa HaTtpusa 3amepsaet npu -1,8 C. Uemy paBHa OCMOJISIPHOCTH 3TOTO
pactBopa? CKOJBKO T'paMM TIIOKO3BI CIEIyeT pacTBOPUTH B 50 I BOJBI, YTOOBI MOTyYEHHBIN
pacTBop 3amep3ai npu 1o ke temneparype? Kkp (H20)=1,86

7. DKcTparupyloT ioa u3 4 1 BOJHOTO pacTBopa ¢ KoHmeHtparwmeit 0,1 r/m cepoyriepoaom
nopuusivu 1o 100 mur mpu 25 C. Ckonbko TpamMMm #Homa OyJeT W3BJICYEHO IOCie IMEepPBOMH
sKcTpakuuu? CKONBKO HYXHO TPOBECTH OKCTpAaKUWi, 4ToObl u3BiIeYb Hoa Ha 99%7?
Koaddumuent pacnpenenenus iomga Mexay cepoyriaepoaom u Boaoit mpu 25C =590.



8. Kaxkoii u3 3-x OydepHbIX pacTBOpOB: (hOPMHUATHBIN, alleTaTHBINA WK OUKapOOHATHBIN CleIyeT
BBIOpATh, YTOOBI MPUTOTOBUTH pacTBop ¢ pH=5,1? OTBeT 060CcHOBaTh. Paccunrtarh, kakoit 00beM
KHCJIOTHl U HATPUEBOW COJM ATOM KUCIIOTHI C KOHIIEHTPALUSAMH COOTBETCTBEHHO 0,2 MOJIB/T U
0,1 Monw/n cnemyeT B3sATh, 4TOOBI HpUroToBUTH 50 M1 Takoro Oydepa. Kucoon=1,8%10-4,
Kcnscoon=1,8%10", K Hppos=4,5*10".

Kpurepun onenuBanus:

OLEeHKH «OTJMYHO» 3aCIIy)KUBAaeT CTYACHT, OOHApYKUBIIMHA CHCTEMAaTHYEeCKOe 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.

OLIEHKM «XOpOLIO» 3acilyKUBaeT CTYACHT, OOHapyXKMBIIMH IOJHOE 3HAHUE 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 MoOHO mojcuutaTh paboTy, MPOU3BEICHHYI TEPMOJUHAMUYECKOW CHCTEMOW Mpu
nepexoJie €€ OT OJHOTO COCTOSIHHSI B Jipyroe? 3aBUCHUT JHM 3Ta paboTa OT Xapakrepa
TEPMOJIMHAMHMUYECKOTO Tpoliecca, MpoiaeHHOro cucreMoi? SIBisiercs Jn OECKOHEYHO Maloe
npupanieHue padboTsl HOJHBIM UG (epeHIIaIoM B MaTEMaTHYECKOM OTHOIIEHUN?

2. Kakue TepMOJMHAMUYECKHE MPOLIECChl Ha3bIBAIOTCS 0OpaTUMbIMH?

3. Uto Takoe KpyroBol TepMOAMHAMHUYECKUI TIpoiiecc? SBISAIOTCS M BCe KPYTOBBIE MPOIIECCHI
00paTuMbIMuU?

4. KakuMm QuU3MYEeCKMM M MaTeMAaTUYECKUM YCIOBUSM JOJDKHA YAOBJIETBOPATH BEIWYMHA,
KOTOPYI0 MOXXHO Ha3BaTh (QyHKUMEH cocTosiHus cucteMbl? Kakue TtepMoanHaMuueckue
BEJIMUMHBI SIBJIAIOTCS PYHKIMSIMU COCTOSHUSL CUCTEMBI?

5. SIBnsiercs au OECKOHEYHO Majioe IMpHpalleHue KoiuyecTBa Teria dQ B MaTeMaTH4ecKoM
OTHOUIEHUHU MOJIHBIM Juddepernuanom kakoil-mu6o ¢pyuxuuu Q(p,T) nmm Q(V,T)?

6. Uro Ttakoe TtemnoeMmkocTh Tena? [lpum Kakux yClIOBHSX 3Ta BEJIMYMHA NPUOOpETaeT
ornpeneneHHbl puzndeckuit cMpicn? OrpaHudeHsl U KaKUMH-HUOY/b NpeeaMi BO3MOKHBIE
3HaueHus: TeroeMkoctu? Ilpu KakuX yCIOBHSIX TEIUIOEMKOCTh ObIBaeT OTpPULIATEIbHOMN
BEJIMYNHOMN?

7. Kakue onbIThl TOKa3bIBAIOT, YTO MOJIEKYJISIPHO-KUHETHUECKAs dHEPrus MepexXoAUT B JAPyrue
BU/IbI DHEPTUU?

8. Ha ocHOBaHMM KakuX OIBITOB YCTaHOBJIEHA BO3MOXXHOCTb M3MEPATh KOJIMYECTBO TEIJia B
€IMHUIIaX MEXaHUYECKOU paboThI?

9. B 4eM cocTouT coAepKaHHE MEPBOro 3aKOHA TepMOJMHAMHUKH? Kak 3amuceIBaeTCs MepBbId
3aKOH TEPMOJUHAMUKHN?

10. B xakux cinydasx NOpHUpALIEHWE BHYTPEHHEN SHEPIMU CHCTEMBI PABHO IOJBEICHHOMY K
CUCTEME KOJIMYECTBY Tera?

11. B kakux ciy4asix BHyTPEHHsIS SJHEPTUS CUCTEMBI IOCTOSIHHA?

12. B kakux ciyyasx HW3MEHEHHE BHYTPEHHEW HSHEpruyd CHUCTEMbl PaBHO BHeEIIHEH pabote,
COBEPILICHHOW CUCTEMO?



13. Kakast cBsi3b MeXAy pe3ylbTUPYIOIIEH paboTOH, COBEPIIEHHONW CHUCTEMOW MpPHU KPYroBOM
TEPMOJUHAMHMYECKOM IIPOILIECCEe, M CYMMApHBIM KOJIMYECTBOM TEIUIA, B3ATHIM WM OTJAaHHBIM
CUCTEMOM y HCTOYHUKOB Teruia?

14. Iloyemy nepBblli 3aKOH TEPMOJMHAMHUKN SKBHUBAJIECHTCH YTBEPKICHHUIO O HEBO3MOXHOCTH
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 IEPBOI0O 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 HMJA€aIbHbIM Ta3oM Ipu  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
OpUOJIMKEHUH  YCIOBUM TEpPMOJMHAMMUYECKOrO Ipolecca, Uil KOTOpPOro Ompeaessercs
TEIJIOEMKOCTh TeJla, K H30TePMUUECKUM (a11na0aTHBIM)?

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

22. Kak y3HaTh Ha OCHOBaHMM PV-amarpamMMbl TEpMOIMHAMUYECKOIO IUKJIA, HA KaKUX €ro
ATamax TeIIo norjiomaercs (oTaaercs) paboyum Teaom?

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

24. MoxHO 1M Ha3BaTh TEIUIOBOM MAIIMHON IWIMHAP, HAMOJIHEHHBIM ra3oM MU 3aMKHYTBIN
HOpIIHEM, KOTOPBIM B pe3ylbTaTe HarpeBaHus (OXJIaXJIEHUsS) ra3a COBEpIIAET HEMpepbIBHOE
JIBI>KEHUE TOJIBKO B OJIHY CTOPOHY?

25. Uro Ha3piBaeTcs K.II.JA. TEIUIOBOM MamuHb? Yemy paBeH K.n.ja. nukiaa Kapso,
OCYIIIECTBIISIEMOT0 HJI€aTbHBIM T'a30M?

26. Kak pabotaer mammnaa KapHo B kauecTBe XOJIO0JMIIbHON?

27. B KakoM COOTHOIICHHMH HaXOJUTCS K.IILJ. TEIJIOBOM MaIllUHbI, paboTaromend 1o
IIPOU3BOJBHOMY KpYrOBOMY LMKy, C K.LJA. MamuHel KapHO ¢ TeMHM XK€ TEeIUIOBBIMU
pe3epByapamu?

28. Kakue QOpMyIUpOBKM MOXHO JaThb BTOPOMY 3aKOHY TepMmoauHamMuku? Kak MoxHO
JI0Ka3aTh SKBUBaJIEHTHOCTH (hopmynupoBok Kinaysuyca u Tomncona-Ilnanka? 7. CnpaseniuBo
JU YTBEPXKJECHHUE, YTO BTOPOM 3aKOH TEPMOJMHAMMKHM HE JIOIMYCKAE€T BO3MOXHOCTU IIOJHOTO
IpeBpalleHus Tersa B padory?

29. B ueM pa3Huua "BEYHBIX JABUraTelel" MepBoro U BTOporo poja?

30. Iloyemy "ocymiecTBieHHE" BEYHOIrO JBUTATENsl BTOPOro poja ObLIO Obl MPaKTUYECKH
AKBHUBAJIEHTHO '"NOCTpOEHUIO" BeyHOro nasurarens nepsoro poxaa? 31. YTo MOXKHO cka3aTh O
3HAYEHUH K.I1.J. HEOOpAaTHUMBIX TEIIOBBIX MAIIMH MO CPAaBHEHHUIO C K.II.JI. 0OpaTHUMbBIX MAIIMH,
paboTaronux B TOM ke MHTepBaje Temneparyp? B uem conepxxanue reopem Kapno?

32. Uro Takoe mpuBEIEeHHOE Koin4yecTBO Termua? KakoMy yCIOBHIO —YIOBJIETBOPSIOT
IIPUBEICHHBIE KOJIMYecTBa Teria s nukia Kapao? KakoMy ycioBUi0O OHM YAOBIETBOPSIOT JUIsS
MIPOU3BOJIBHOTO KPYTrOBOTO Ipolecca?

33. Kak 3anuceiBaercst nuddepenuuan surponuun dS? Ssnsercs nau sHTponus (GyHKUUEH
cocrosiHus? Kak 3anucars BTopoe Hayallo TEPMOJIMHAMUKY C TIOMOIIbIO ()YHKIIUH SHTPOIUU?
34. Kak u3MeHseTcsi 3HTpONMs NMpH 0OpaTHMMBIX M HeoOpaTHMBIX mpoleccax? Yemy paBHO
3HadeHue dS st HeoOpaTUMOro KpyroBoro mpoiecca?

35. U3mensieTcs u SHTpOIUS MpH aguabaTHUECKUX mporeccax?

36. Kak 3anuchiBaeTCs BBIPAKEHUE IJIs1 SHTPOIUH UIAEATBHOIO raza?

37. V3MeHsieTcs 11 SHTPOIUS HICAIHOTO T'a3a MPH ero aauabaTHOM pacIIupPEeHUH B IIYCTOTY?



38. B xakoM HarpaBJICHUU U3MEHSETCSI SHTPOIMHS CUCTEMBI IIPH MPHUOIMKEHUN ITOW CUCTEMBI K
COCTOSTHUIO TEPMOJAMHAMUYECKOTO PAaBHOBECHSI?

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

40. Kak ¢ momoipio BTOPOTO Hayajga TEPMOAMHAMUKH MOXHO HAWTH COOTHOILEHHUE 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 MpPOLECCHI, COMPOBOXAAIOIINECS MEXaHWYECKUM TPEHHEM, SBIISIIOTCS He
oOpaTuMbIMU porieccamMmu?

42. IToueMy LHMKIIBI BCEX MPAKTHUECKU OCYIIECTBIISIEMBIX TETUIOBBIX MAIlIMH HEOOPATUMBI?

43. Teopust TEIIIOEMKOCTH

Kpurtepun ouennBanus:

OLEeHKH «OTJIMYHO» 3aCIyKHBAeT CTYACHT, OOHApYXHUBIIMM CHCTEMAaTHYEeCKOE M TIyOOKoe
3HaHUE YYEOHOTO MaTepuana, IEMOHCTPUPYIOIIMK TOJTHOE W CaMOCTOSTEIBbHOE PACKPBITHE
BOIIPOCOB B 00bEME MPOrpaMMbl, CHOCOOHOCTh SICHO W TPaBUIBHO OTBEYaTh Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI MIPENOJaBaTENIsl, YMEHUE HCIIOIb30BaTh CPABHUTENBHBIN IOAX0 IIPU
W3JI0KEHUU MaTepHalla, COMPOBOXKAATh OTBET IIPUMEpPAMH, YETKOE U MPAaBUIBHOE ONpPEeTICHUE
MOHSITUN, UCTIOJIb30BAaHUE TEPMUHOB.

OueHKH «XOpOILO» 3acly’)KUBAaeT CTYIEHT, OOHApYXMUBIIUK TMOJHOE 3HAHHE Y4eOHOTro
MaTepuaia, yCBOMBUIMI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO B IIPOrpaMMe, IOKa3aBIIUN
CHUCTEMAaTUYECKUM XapakTep 3HAaHUM MO JUCUUIUIMHE, HO MpPU STOM JONYCTUBLIUM HE
MPUHIUITHATIBHBIEC IOTPEITHOCTH

OueHKa «yJIOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIM CTYIEHT BBINOJIHWI 33JaHUE WM OTBETUI
Ha BOIIPOC, HO TIPU 3TOM OBUIM JTOMYIIEHBI NMPUHIUIHUAIBHBIE OIIMOKU;, YPOBEHb BIAJCHUS
MOHSATUSMU HEBBICOKH, HEJOCTATOYHAS! PA3BUTOCTh OCHOBHBIX 3HAHUI U YMEHUM.

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

1. Tlpeamer u 3amauum XUMUYECKOW KUHETUKH. JlaliTe ompesienieHne OCHOBHBIM TOHSATHSAM: Q)
MPOCTHIE U CIIOKHBIE peakiuu; 0) dIeMEHTApHBIM aKT XMMHUYECKOTO B3aWMOJEUCTBUS; B)
MEXaHU3M XHMHUYECKOW PEaKIUU; T') MOJEKYJISIPHOCTh W TIOPANIOK PEAKIUU; 1) SHEPTHs
aKTUBAIIMU; €) KaTallu3 U KaTalnu3aTop; K) Mepruo/1 MOTyNpeBpaIleHusl.

2. CdopmynupyiiTe 3aKOH ASUCTBYIONIMX Macc ISl MPOCTHIX U CIIOKHBIX peakiuii. KoncranTta
CKOPOCTH XMMHMYECKOW peakiuu. 3anuimre marematudeckyro Gopmy 3J]IM Ha mpumepe
KOHKPETHOW peaklUMU. YKaKUTE MPUUMHBI HECOOTBETCTBUSI MEXIY MOJIEKYJISPHOCTBIO M
MOPSAJIKOM PEAKIIHH.

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

4. OxapakrepusyiiTe BUIbl 3aBUCUMOCTH CKOPOCTH XHMHUYECKUX PEAKIUH OT TeMIepaTyphl.
[IpaBuio Baut-T'odda. Uto HazpiBaeTcs TemneparypHbiM ko3 duientom Bant-I'opda?

5. Oxapakrepusyiite HeoOpaTumble peakuuu 0, 1, 2-ro mopsaka (MCXOAHbIE KOHIIEHTPALUU
pearupyoomux BeLeCTB paBHbl W oTiIMuYHbl). [lpuBenute auddepeHIHATBHYI0O U
UHTETPaJbHYI0 (OPMBI  COOTBETCTBYIOUIMX KHHETHYECKUX ypaBHEHUH. BeiBenute
WHTETpalibHOE ypaBHeHHUE. [IpuBenuTe KUHETUYECKYH0 KpUBYIO Uil peakuuu. Jlaiite
3HAuYEHHE Mepro/ia Noypacnajia.



6. Kax 3aBucutr ckopocTb OT sHepruu aktuBanuu? JlaiiTe XapakTepUCTUKY AaKTHBHBIM
MOJIEKyJaM, TPUPOAE  aKTUBALMOHHOro  Oapbepa.  IlpoaHanmu3upyiite  KpHUBYIO
NOTEHIMAJBPHON 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 peaknuii. 3akon ['porryca-/Ipenmepa. 3akoH (HOTOXUMHYECKOM
SKBUBAJICHTHOCTH DWHIITeHHA. [laliTe MOHATHE KBAHTOBOMY BhIXOAY. OOBICHUTE MPUYHNHBI
€ro OTKJIOHEHHS B CTOPOHY MEHBIINX M OOJBIINX 3HAYECHUH.

8. IlpuBenute KiIacCUPUKAIUIO CIOXKHBIX peakuuid. OxapakTepu3yWTe THUIIBI CIOXKHBIX
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 1mocie1oBaTeIbHbIX PEaKIIH.

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 OMMOJIEKYJISAPHOM pEaKUMW MO TEOPHUHM CTOJIKHOBEHUH.
OxapakTepu3yiTe  DHEPrHI0  aKTUBAlMM,  IPEASKCIOHEHIUAIbHbI  MHOXHTEIb,
CTepHuecKuil GpaxkTop.

14. Cdopmynupyiite OCHOBHBIE IOJIOXKEHHUS TEOPUM TNepexoqHoro coctosiHus. llpuBenute
ocHoBHble ypaBHeHMs TIIC. ITokaxure, kak crepudeckuil (akTop 3aBHCUT OT SHTPOIHUH
00pa30BaHUs IEPEXOTHOTO KOMILIEKCA.

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

16. CymHocTb TeTeporeHHoro kKaranusa. [IpoaHanu3upyiiTe OCHOBHBIE TEOPHH Te€TEPOTCHHOTO
KaTajius3a.

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

1. ®wuswmueckuii cMpica KOHCTaHTHI Muxasnmuca-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 YYeOHOTro MaTepuana, JIEMOHCTPUPYIOIIMN TOJHOE M CaMOCTOSTEIbHOE PACKPHITHE
BOIIPOCOB B 00bEME MPOrpaMMbl, CIHOCOOHOCTh SICHO U TPaBUJIBHO OTBEYaTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI NIPENOJABATEINS, YMEHUE UCIOIb30BaTh CPABHUTENBHBIN OIX0/ IIPU
U3JI0’)KEHUU MaTepuala, COIPOBOXAATh OTBET MPUMEPAMH, YETKOE U NMPaBUIbLHOE ONpesesieHue
MOHSITUH, UCTIOJIb30BAaHUE TEPMUHOB.



OLICHKH «XOpOIIO» 3acilyKUBAeT CTYICHT, OOHAPYXHBIIUN IIOJHOE 3HAHUE Y4EeOHOrO
MaTepuaia, yCBOMBIIMI OCHOBHYIO JUTEpaATypy, peKOMEHAOBAHHYIO B IIpOrpaMMme, MOoKa3aBIIUi
CUCTEMATUYECKUN XapakTep 3HaHWM 10 JIUCUUIUIMHE, HO IpPHU OSTOM JONYCTUBILIUM 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 HCBBICOKHﬁ, HEAO0CTAaTOYHAA pa3BUTOCThL OCHOBHBIX 3HAHUH U YMCHI/Iﬁ

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

IIpumepsbl 3axaHui
1. Onpenenure, Kakod W3 3JCKTPOAOB SIBISETCS KATOJAOM B TajbBAaHUYECKOM JJIEMEHTE,
00pa30BaHHOM CTaHJIAPTHBIMH JJICKTPOIAMH:
Ag|Ag® i MnMn** ;
Co|Co?* i Na|Na*

2. Ha ocHoBanuu CTaHAAPTHBIX JJICKTPOJAHBIX ITOTCHIHWAJIOB OIIPCACIIUTC, KaKoH u3 CJICAYHOIIUX
raJIbBAHMYECKUX JIEMEHTOB UMeeT Hanbombinyto DJ[C:

a) Zn|Zn”" || Ni%*|Ni; 6) Cd|Cd®*|| Ni%*|Ni

B) AIJAI*|| Ni%*[Ni; ) MgMg“*|| Ni**|Ni .

3. Beruucnmre S3JEKTPOAHBIA IMOTCHIIMAT MarHus TOTPYKEHHOTo B pactBop MgSO, c
v + v
KOHIIEHTpalluel HOHOB Mg2 , paBHoii 0,01 motb/11.

4, Brrauciaute :‘)I[C TraJIbBAHUYCCKOT'O JJICMCHTA, COoCTOoAIICTO n3 ABYX
IIEKTPOLIOB: Ti | Ti2* (0,01 mous/m) || Ni®* (1 moms/m) | Ni.

5. Kakoif u3 cienyromux mporeccoB MPOTEKaeT MpHU JIEKTPoIu3e BoaHoro pacteopa Nal Ha
rpaduTOBOM aHojE?
a) Na—e = Na'; 6)2I -2 =1,;
B) 4OH —4e =2H,0 + Oy; r) 2H,0 —4e =0, + 4H" ;.

6. Kaxoe BemecTBO 1 B KaKOM KOJIMYECTBE BBIICIUTCS Ha KaTOAE IPHU DIICKTPOJIH3E
pactBopa Hg(NO3), (aHox rpaduroBslii) B TeueHune 10 MUHYT nipu cuiie Toka 8A?

Kpurepun onenuBanus:

OueHKH «OTJMYHO» 3aCIyXHUBAeT CTYJIEHT, OOHapYXHUBIIMH CHCTEMaTHYECKOEe M TIIyOOKoe
3HaHUE YYeOHOro MaTepuana, JEMOHCTPUPYIOIIMHA TOJIHOE W CAMOCTOSITENIbHOE DPACKPBITHE
BOIIPOCOB B 00bE€ME MPOrpaMMbl, CIHOCOOHOCTh SICHO U TPaBUJIBHO OTBEYaTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI NIPENOJABATEINS, YMEHUE UCIOIb30BaTh CPABHUTENBHBIN NOIX0 IIPU
U3JI0’)KEHUU MaTepuala, COIPOBOXAATh OTBET MPUMEPAMH, YETKOE U NMPaBUIbLHOE ONpeiesieHue
MOHSITUH, UCTIOJIb30BAHUE TEPMUHOB.

OueHKH «XOpomIo» 3acily’)KMBAaeT CTYJIEHT, OOHAapyXMBIIUMH TIOJHOE 3HaHUE Y4YeOHOTO
MaTepuaia, yCBOMBIIMM OCHOBHYIO JIUTEpPATypy, PEKOMEHAOBAHHYIO B IIPOrpaMMe, TOKa3aBIIUN
CUCTEeMAaTUYECKUN XapakTep 3HaHWM MO JUCHUIUIMHE, HO TpU OSTOM JONYCTUBIIUM HE
IPUHLMIINAAIBHBIE IOTPEIIHOCTH

OrneHka «y10BJ1eTBOPUTEIbHO» BbICTABIISETCS, €CIHM CTYJCHT BBIMOJIHIII 33/1aHU€ WM OTBETHII
Ha BOINPOC, HO MpPHU 3TOM OBUIM JIOMYyIIEHbl NPUHIHUIHAIbHBIE OIIMOKH; YPOBEHb BIIaJCHUS
MOHATHAMM HEBBICOKHMM, HEAOCTATOYHAS! Pa3BUTOCTh OCHOBHBIX 3HAHUM M YMEHUM.



KonTtpoJuabHbie pa6oTsl 1o TeMe «CKOPOCTh peakium»
YK-1; OIIK-8

IIpumepsl 3aqaHni
1. Peaknus okucnenus NO Boipaxaetcs cienyromuM ypapHeHueM: 2NO + O, — 2NO, .

Havansnas xonnentpanus NO paBna 0,3 monw/in, a kuciopona — 0,15 monbe/n. Kak nusmenurcs
CKOpPOCTh pEaKIMH, €CJIM YBEIHYUTh KOHIeHTpauuto NO mo 1,2 Monb/i, a Kuciopoma —
1o 0,6 MOIB/1I.

2. Ilpu HarpeBanum BOJOpOAa M Hoda B 3aKpeITOM cocyae 1o 444°C oOpaTuMO NPOTEKaeT
peaxuus 1o ypaBHeHuto Hp + | - 2 HL.

PaBHOBecHast cMech npu A3TOM Temmeparype coaepxkur 5,64 mons HI, 0,12 mons 1> u 5,28 monb
H, . Beruuciuth KOHCTaHTY PaBHOBECHS PEAKIIMHM U UCXOAHBIC KOHIIEHTPAIIMK BOJOPOAa U HoJa.

3.KoHcTanTa paBHOBECHS peakLuu

CH3COOH + CyHsOH « CH3COOC;Hs + H;O mpu nHekoropoit Temieparype paBHa 4.
OnpenenuTs COCTaB CMECH INPH PAaBHOBECHH, €CIIM B PEAKIUIO BBEJACHBI | MOJb KHUCIOTHI U 2
MOJIb CITUPTA.

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

5. TIpu 550°C u 1,01325-105 Ila crenenp amccoruanuy (ocreHa Ha OKCHJI yriiepoja U XJIop
paBHa 77%. Peaknus npotekaet no ypasHeruto COCl,; «» CO +Cl; .
Omnpenenuts Kp u Kc , ecnu ncxonnas konueHTpanus ¢ocrexa 1 KMOJIB/M" .

Kpurepun onenuBanus:

OLeHKH «OTJMYHO» 3aCIy)KUBAaeT CTYACHT, OOHApYKUBIIMHA CHCTEMaTH4YeCKoe M TIyOokoe
3HaHME y4yeOHOro MaTepuasa, JEMOHCTPHUPYIOIIMM IOJHOE U CaMOCTOSITENIbHOE PacKphITHE
BONPOCOB B 00BEME NPOTrpaMMbl, CIIOCOOHOCTh SCHO U TMpPaBWJIBHO OTBEYaTh Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI MTPENojaBaTelis, yMEHHE UCIOIb30BaTh CPAaBHUTEIbHBIN MOIX0/ IpU
M3JI0)KEHUU MaTepualla, COIPOBOXAATH OTBET IPUMEPAMHU, YETKOE U NMPABUIBHOE ONPEICICHUE
MOHSTHUH, UCTIOJIb30BaHUE TEPMHUHOB.

OLlEHKM «XOpOLIO» 3aciy’KUBAaeT CTYACHT, OOHapyXMBIIMM MOJHOE 3HAHUE Y4eOHOro
MaTepuraia, yCBOMBIIMI OCHOBHYIO JIUTEpATypy, PEKOMEHJAOBAHHYIO B IIpOrpaMMe, OKa3aBIIU
CUCTEMATUUYECKUN XapakTep 3HaHWM 10 JIUCUUIUIMHE, HO IpPHU OSTOM JONYCTUBILIUM HE
PUHLMIINAAIbHBIE IOTPEIIHOCTH

OrneHka «y10BJ1eTBOPHUTEIbHO» BBICTABIISETCS, €CIM CTYJCHT BBIMOJIHIII 33/1aHUE WM OTBETHII
Ha BOINPOC, HO MpPHU 3TOM OBUIM JIOMYIIEHbl NPUHIMUIHAIbHBIE OIIMOKH;, YPOBEHb BIIaJCHUS
MOHSTUSIMHA HEBBICOKHM, HEOCTATOYHAS] Pa3BUTOCTh OCHOBHBIX 3HAHUI U YMEHUIH.

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

Tect Nel

1. B peaxmuu 2H; (1) + O (1) = 2H,0 (1)

A) yBeITUYCHHE JaBJICHUS CMEIIAeT PABHOBECHE B CTOPOHY MPOJTYKTOB PEaKIIHH
b) yBenuuenue naBieHus cMeNIaeT paBHOBECHE B CTOPOHY PEareHTOB

B) ymeHbIIeHHE JaBIIeHHs CMEIIAET PAaBHOBECUE B CTOPOHY MPOAYKTOB PEAKITHH
') u3MeHeHue 1aBlIeHUs HEe BIMSET HAa PABHOBECHE JAHHOU PEaKIIUU



2. B peakuu Hy (1) + S (TB) = H3S (T) yBenuueHue qaBieHus:

A) yBenu4eHUe AaBJICHUS CMEIIAeT PaBHOBECHE B CTOPOHY MPOAYKTOB PEaKIIMU
b) yBennueHnue naBieHMs CMELIAET paBHOBECHE B CTOPOHY PEAreHTOB
B)ymenbliieHue 1aBieHus: CMeIlaeT paBHOBECHE B CTOPOHY MPOIYKTOB peaKIUu
I') u3meHeHue gaBaeHUs HE BIUSET HA pAaBHOBECHE IAHHOW peakluu

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 cMemieHuss paBHOBeCHS B CTOpoHY npoaykToB peakuun: Co,HsOH + CH3COOH —
CH3COOC;Hs +H,0-Q HYXKHO:

A) nobGaButh 3¢upa

b) yMEHBIIUTH KOHIICHTPAIMIO KUCIOTHI

B) yMEHBIIUTH KOHLIEHTPALIMIO CIUPTA

I') HarpeTsb

5. HpI/I IMMOBBIIICHWH OABJICHUA PABHOBCCUC HC CMCIIACTCS B peaKIII/II/IZ
A)2H; (r) + O3 (r) = 2H50 (1)

B) 2S0,(1) + O2(r) —»2S03(1)

B) COS(r) + C—> 2CO(r)

I') CO(r) + Cl, (r) = COCl, (1)

6. B kakoil peakiuu TMOBBIINICHUE NABJICHUS U OXJAXKJICHHE CMEIIAeT PaBHOBECHE B CTOPOHY
peareHToB?

A) N2(1) + O2(r) > 2NO(1) — Q

B) 2NH3(r) ->N2(1) + 3H2(r) — Q

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

') 2SO2(r) + O2(r) —» 2S03(r) + Q

7. YKaxuTe HeOOpaTUMYIO PEaKIHIO:

A) XJopuj HaTpHs U a30THAs KUCIIOTa

b) runponu3 HuTpaTa HaTpUL

B) snextponus xnopuna cepedpa

') HuHK ¥ KOHIIEHTPUPOBAHHAS a30THAS KMCIIOTa

8. B peakunu MHKA ¢ COJITHOM KUCIIOTOM Ha cMeleHue paBHoBecus HE Bnuser:
A) yBenuueHre KOHIEHTPAlUU KUCIOTHI

b) ynanenwue u3 cpeapl peakiuu rasa

B) yBenmuenne kommuecTBa UHKA

I') yBenuuenue mioniaau noBepXHOCTH IMHKA

9. YrBepxaenue: "[lonoxeHne XMMUYECKOTO PAaBHOBECHUS 3aBHCHUT OT CIEAYIOINX [1apaMeTPOB
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 ITPOBOJJHMKOB ITEPBOI'O 1
BTOPOI'O POAA, HA3SBIBAETCA

1) >KBHBaJICHTOM
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) CHMIKAETCs CTEICHb OKHUCIICHHUS OKHUCITMTEIS

5) HEC U3MCHAIOTCA CTCIICHU OKHCIICHUA 3JICMCHTOB

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

2) or TeMIepaTypsbl, BHUJA AIEKTPOJa u KOHUEHTPALNHU
MTOTEHLMAJIONPEEIIAIOIUX HOHOB

3) TONBKO OT KOHIEHTPAIlMA  TOTCHIHAJIONPEACISIONMX  HOHOB |
TeMIrepaTypbl

4) OT reoMeTpUYeCcKOr (POPMBI JIEKTPOIA

5) ot oObema MPOBOJAHHUKA BTOPOTO Pojia

4. B PABOTAIOUIEM T'AJIbBAHUYECKOM 3JIEMEHTE KATO/JIOM ABJISIETCA
OJIEKTPO/J, HA KOTOPOM

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

3) mpoTekaeT mpolecc BOCCTAaHOBJICHUS

4) OoJee OTpUIIATETBHBIN MOTCHIIHAI

5) mpoTekaeTr mpolecc OKUCICHUS

5.METAJUIBI  SIBJISIIOTCSI TIPOBOJHUKAMU TIEPBOTO  POJIA, TK.
OBJIAJJAIOT

1) mpumecHON IPOBOJUMOCTbHIO
2) MOHHOI MPOBOJUMOCTHIO

3) CBEepXMPOBOIAUMOCTHIO

4) BIEKTPOHHOU MPOBOIUMOCTHIO

5) ABIPOYHOM IPOBOJUMOCTHIO



6. [UHKOBASI IUIACTUHA WMEET HAUBOJIEE  OTPULIATEJIBHBIN
MMOTEHLIUAJL, ECJIM KOHTAKTUPYET C PACTBOPOM, B KOTOPOM MOJISIPHASI
KOHLIEHTPAITMSI KATUOHOB Zn** PABHA

1) 0,005 monb/n
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 YBEJIMYEHWS 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) cumxkaercs 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 METAJUIMYECKOI'O 3JIEKTPOIA

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

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

5) He u3MEeHseTCs



11. B PEAOKC-OJIEKTPOJIE TIVTATUHA
1) sBiseTCS BOCCTAHOBUTEIEM
2) BOCCTaHABIUBAECTCS
3) He y4acTBYeT B 3JIEKTPOJHOM peakuuu
4) yYCKOpSIET OKUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO

5) crabunu3upyer BeIHMYHUHY peAOKC-TIOTeHIHAaIa

12. TIOCJIE VYBEJIMHYEHUA B 10 PA3 KOHLIEHTPAIMM JABYX3APSAJHBIX
[TOTEHLIMAJIONIPEAEJAIOINX HWMOHOB B PACTBOPE METAJUIMYECKOI'O
SJIEKTPOJIA EI'O [IOTEHLIUAJI ITPH 15°C

1) ymenbiaercs 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 AIIEKTPUIECKUI CIOM
2) BO3HUKAaET TOJBKO MU Y3HBII MOTSHIIHAT
3) Bceraa BBLAETSAETCS 0CAJOK

4) wucye3aet rpaHuIia paszaena ¢das

5) YCTAaHABJIMBACTCA TOMOI'CHHOC PABHOBECHUC

14.TIPU PABOTE BUMETAJUIMYECKOT'O TAJIBBAHUYECKOI'O DJIEMEHTA
KOHLIEHTPALIMSL  DJIEKTPOJIMTA  OKOJIO  DJIEKTPOJIOB  U3MEHSETCS
CJIEVIOLLM OBPA30OM

1) yMeHbIIaeTCsi OKOJIO JEKTPOIOB

2) yBEIWYMBAETCS Y aHO/A; YMEHBINAETCS y KaToJa
3) yBeIMUYMBAETCS OKOJIO JIEKTPOIOB

4) yMeHbIIAeTCsl y aHOJ1a; YBEITMUMBACTCS Y Karoaa

5) He u3MEeHseTCs

15. [IOJIOXKUTEJIbBHAA PA3HOCTH IIOTEHHHUAJIOB, W3MEPEHHASA WJIU
PACCUUTAHHAA IIPU OTCYTCTBMM TOKA B LEIIM T'AJIBBAHUYECKOI'O
OJIEMEHTA, HA3ZBIBAETCA

1) nBwKymel cuioi XuMHYECKONH peakiuu

2) osnexrponuddysueit
3) 9MEKTPOIPOBOIHOCTHIO
4) BIEeKTPOABMKYILEH CHION

5) HOHHOM cUJIOH pacTBOpa



16. PACTBOPBI U PACIUIABBI 3JIEKTPOJIMTOB — IMPOBOJHMKUW BTOPOI'O
POJA, T.K. ObJIAHAIOT

1) npumecHON MPOBOAUMOCTBIO
2) CBEpPXIPOBOAUMOCTHIO

3) HOHHOW MIPOBOJUMOCTBIO

4) BIEKTPOHHOU MPOBOJIUMOCTHIO

5) JIBIPOYHOI MPOBOIUMOCTHIO

17. TIOJIOXKEHUE METAJIJIA B DJIEKTPOXUMHYECKOM PSIY HAIIPSKEHUM
XAPAKTEPU3VET

1) BOCCTaHOBHTENIBHYIO CIIOCOOHOCTh METAUIa M OKHCIUTEIBHYIO CIIOCOOHOCTH €r0 MOHOB IPH
JFOOBIX YCITOBHSX

2) KaTaJIMTHUYECKYIO aKTUBHOCTh METAJIIa MIPH JIFOOBIX YCIOBHIX
3) TOIBKO BOCCTAHOBUTEIBHYIO aKTHBHOCTh METAJLIA ITPHU JIFOOBIX YCIOBUSIX

4) TONBKO OKHCIHTEIbHYIO aKTMBHOCTh MOHOB METAIa B BOJHBIX PACTBOPaX MpPH CTaHAAPTHBIX
YCIIOBUSX

5) BOCCTAaHOBUTEIIbHYIO CIOCOOHOCTh METa/Ula W OKHCIUTEIBHYIO CIIOCOOHOCTh €ro KaTHOHOB
TP CTaHJIAPTHBIX YCIOBHSIX

18. TTIPY1 BAMBIKAHWM BHEIIHEN LIETIA T'AJIBBAHUYECKOI'O RJIEMEHTA HA
OJIEKTPOAX

1) mpoucxoaar HeoOpaTUMBbIE POLIECCHI

2) ycTaHaBJIMBAIOTCS paBHOBECHUS

3) oOpa3yroTcs ocaiku

4) BBIIENSIIOTCS Ta3bl

5) wucue3aroT ABOIHBIE TEKTPUUECKUE CIIOU

19. JUIS YBEJIMYEHU S 3JIC TAJIbBBAHUUECKOI'O DJIEMEHTA
© Pt| HCI (Cy), Hz | HCI (Cp), Hz | Pt® (C1<Cp)  CIEAVET

1) moBbicuTh KOHIIeHTpaluto (C1) KUCIOTH Y aHOAA
2) moBbICUTH KOHIIeHTparuio (Cy) KHCIOTH Y KaToaa
3) nmo6aBUTH B KATOAHBIN PacTBOP IIEIOYU

4) TOHU3WUTH TEMIEPATYPY

5) MOHU3HTH KOHI[CHTPAIIHIO (C2) kuCHOTHI y KaTo/1a
20. ITP PABOMKHYTOM BHENIHEW LEIIN I'AJJBBAHUYECKOI'O DJIEMEHTA
HA DJIEKTPOIAX

1) npoTekaroT HEOOPATUMBIE MTPOLIECCHI
2) BBLAETAIOTCS ra3bl

3) oOpa3yroTcs ocaaku

4) ycTaHaBIMBAKOTCSl pABHOBECUS

5) OTCYTCTBYIOT ABOMHBIC DJIEKTPUUECKHUE CIION



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

5) YBCINYNBACTCA CTCIICHD OKHUCJIICHUA OKUCIIUTEIIA

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. DJIEKTPOXMUYECKUE CUCTEMBI, HMEIOUIVE INOCTOSIHHBI U
3APAHEE U3BECTHBIU 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 ITOTEHLUWAJIA 3ABUCHUT
TOJIBKO OT

1) KOHIEHTpanuy MOTEHIHUATONPEACISIONINX HOHOB
2) BHJA 3JEKTPOJIAa U TEMIIEpaTyphl

3) Ttemmeparypsl

4) BHEUIHEro JaBJICHUS

5) reomeTpudecKoi GOpMBI IIEKTpoIa

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

1) Pt|H,, HCI (pOH=14)|| C(HC|):5%(0LK:85%), H. | Pt
2) Pt|H,, C(HC|):0,01M°% (0x=1)|| H2SO4 (pH=2), H, | Pt

3) Pt|H,, HCI (pH=0) || C(HN03)21&;H’ (0x=100%), H; | Pt
4) Pt|Hy, NHz (pH=11)|| C(NaOH)=1o—3&Ji“’ (0x=1), Hz | Pt

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



26. BCE DJIEKTPOJJHBIE TTOTEHIIMAJIBI ONPEAEJIEHBI 11O OTHOLIEHUIO K

BEJIMYMHE ITOTEHLINAJIA
1) HACBHIMIEHHOTO XJIOPUACEPEOPSHOTO FIEKTPOIA

2) 1r000r0 BOAOPOIHOTO 3JIEKTPOIa
3) cTaHAapTHOIrO BOJOPOAHOTO 3JIEKTPOAA
4) HACBHIIICHHOTO KaJOMEIBHOIO AJICKTPO/Ia

5) CTEKJISIHHOTO 3JIEKTpo/ia

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

1) BoccTaHaBIMBACTCS OKHUCICHHAS JopMa SIEKTPOTUTA
2) ycraHaBiuBaercs pasHoBecue Ox + nNé S Red

3) OGoJree OJOKUTEIIBHBIN MOTEHITHAIT

4) BwIOENSETCA ra3

5) Ooiiee OTpUIIATEIBHBINA TOTCHITHAT

28. ECJIU ¢°(Pt| 05, 2H,0) = 1,23 B, TO B KUCJION CPEJIE [TPU CTAHJAPTHbBIX
VCJIOBUSX KUCJIOPOJIOM BYIYT OKUCJISITHCS

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) wount 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, TTPU 17°C DJIEKTPOHBIN [TIOTEHIIUAJI

1) pasen —406 MB
2) wenbiue —0,406 B
3) paBeH HyIIO
4) oompme —0,406 B
5) pasen 406 MB
30. MEJJHASI  IIJIACTUHA  WUMEET  HAWBOJIEE  ITOJIOXWTEJIbHBII

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

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



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

1) sBisieTcs OKHCIUTENEM

2) sBisETCS BOCCTAaHOBHUTEIEM

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

5) crabwimM3upyeT BeIUYHHY MOTEHIHAIA

OKUCJIUTEJIBHO-

32.11IPU PABOTE B KAYECTBE MCTOYHUKA TOKA BUMETAJUIMYECKOI'O

'AJIbBBAHUYECKOI'O 3JIEMEHTA
1) okucnsercs aHoq
2) aHox ocraercs 0e3 M3MEHEHUH
3) oxwucasoTcs 00a 3IeKTpoaa
4) paspylaercs Kato.

5) OKuCHSeTCS KaTox

33.[IOCJIE YMEHBIIEHHA B 100 PA3 KOHLEHTPALIMM TPEX3APSAJHBIX
I[TOTEHIMUAJIONIPEAEJAIOIINX 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 POJIA HE SABJISAETCA
1) menHas ruiactuHa
2) pacmiaB XJOpUJa HaTpus
3) Kkamis pTyTH
4) nnaTMHUPOBAHHAA IUIATHHA

5) pacruiaBieHHBIN HATPUN

35. B CXEMAX T'AJIbBBAHUYECKUX 3JIEMEHTOB JIBYMA BEPTUKAJIbHBIMU

YEPTAMMU YCJIIOBHO OBO3HAYAETCA
1) BHYTpEHHsIS LIETIb AIEMEHTa
2) TrpaHMIA AIEKTPOaA
3) IBOMHOM ANEKTPUUYECKUI CIIOM
4) BHeNIHSS IIeNb dJIEMEHTa

5) coneBoit MOCTHK



36. MEMBPAHHBIII I[TOTEHIIMAJI KJIETKH I[MPEMMYIIECTBEHHO

OIPEJIEJISIETCS COOTHOILIEHUMEM KOHIIEHTPAILIAI
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 TIOTEHHMAJIA METAJUIMYECKOI'O DSJIEKTPOJJA HA

58,6 MB CJIEOVYET KOHIIEHTPAIIMIO
ITOTEHLIMAJIOIPEIEJISFOIX 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 AKTUBHOCTDH METAJIJIA B BOJJTHOM PACTBOPE

MOXHO OLEHUTS I1O ET'O ITOJIOXKEHHWIO
1) B nepuoauuecKoil cucreMe 3JeMEHTOB
2) B pALy NEKTPOOTPULIATENLHOCTH
3) B psly paIuOaKTUBHOCTH
4) B 3IEKTPOXUMHUYECKOM DSy HANIPSKEHUM

5) Bpany l'odwmeiicTepa

39. ECJI1 B POTOBOH IIOJIOCTU HAXOJATCS IPOTE3bI, CIEJIAHHBIE U3

30JIOTA U XEJIE3A, TO TPOUCXOAUT
1) okwucneHue 3050Ta
2) OKHCIIEHUE KeJe3a
3) pactBOpeHUEe 000UX METAIIIOB
4) pacTBOpeHHE 30J10Ta

5) MexaHHuYecKoe pa3pylieHue ABYX METalIOB

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

H. [|HCI (C,), Hz | Pt® CHEAVET
1) monu3uth KoHHeHTpanuio (Cz) KUCIOTHI y KaTo/1a
2) TMOHM3HTH TEMIIEPATYPY
3) moHu3uTh KoHIeHTpanuto (C;) menoun y anoaa
4) noGaBUTH B aHOJHBIN PACTBOP KUCIOTHI

5) mnoBwicuTh KoHIEHTpanuio (C1) menoun y aHo1a



41.1TIPU  KOHTAKTE JBYX METAJUIOB B CPEJE OJIEKTPOJIUTA
I[MPONCXOJUT

42.

1)
2)
3)
4)

5)

43.

1) oxucienue 6ojee MOJOKUTETHLHOTO MeTaa

2) okwucieHue 6oiee OTPULATEILHOTO METaIa

3) pacTBOpeHUE 00OUX METAIIOB

4) pacTBOpeHHE OoJIee MOJIOKUTEIFHOTO MeTaslIa

5) MexaHWYecKoe pa3pylleHHe JBYX METAIJIOB
SJIEKTPOZAOM HA3BIBAETCA CUCTEMA, COCTOSIIAS
U3 IBYX KOHTAKTUPYIOIIUX METAJII0B
U3 METaJlIa, IOTPY>KEHHOTO B PACTBOP HEIEKTPOIIUTA
U3 IBYX KOHTaKTHPYIOLINX Yepe3 MePEeropoaKy pacTBOPOB

N3 KOHTAKTUPYIOLIUX ITPOBOAHHUKOB IIEPBOT0 U BTOPOTO poaa
ABYX 3JICKTPOIIPOBOAHBIX MATCPUATIOB

B NOHOCEJIEKTUBHOM 3JIEKTPOAE U3MEPAETCA
1) NONOXKUTENbHBIN MOTEHIIUAT
2) oTpuLATENIbHbIM MOTEHINAI
3) mudQy3nOHHBIN MOTEHITHAT
4) MeMOpaHHBII OTEHIHAT

5) penokc-ToTeHIran

44. ECJI CTAHJAPTHBIA TOTEHIMAJ I, +2¢ S 2I' paen +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 AIIEKTPUUYECKHUM CI0MH
4) yBenMUUTCSA KOHUEHTpALUs HOAUA KaIUs

5) yBenuuuTCs KOHIIEHTparus xiaopuaa xkemnesa (I11)

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

1. TIPU YBEJIMYEHUU [IPU 15°C BEJIMUMHA [TOTEHIIUAJIA
B 10 PA3 KOHLIUEHTPALIMM1 METAJUIMYECKOI'O 3JIEKTPOIA
1) OJHO3aPSATHBIX A. yBenuuuBaetcs Ha 19,2 mB
MOTEHIMATIONPEAEIIAIOIUX HOHOB b. ymensbmaercs Ha 28,8 MB
2) Tpex3apsIHBIX MOTEHIIUATIONPEAEISIOIINX B. ymenpmaeres na 57,6 MB

I'. yBenuuuBaercs Ha 57,6 MB
HMOHOB

. ymenbaercsa Ha 19,2 MB
3) JABYX3apsAAHBIX MMOTCHIHNAJIONIPEACIIAOIINX E. YBEJIUYUBAETCS HA 28,8 MB

HOHOB



2. U1 PEJIOKC-DJIEKTPOJIA

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

3. JUIA OKUCJIUTEJILHO-
BOCTAHOBUTEJIbHOI PEAKIIU

1) AG’<0

2) AG’>0

3) AG°=0

4. DIIEKTPO/TY

1) razoBomy
2) MeTaJuIMYeCcKOMY
3) OKHCIUTEIHHO—

BOCCTAHOBUTCIIbBHOMY

5.7U11 BOJOPOJHOI'O DJIEKTPOJIA,

PACTBOP KOTOPOI'O UMEET

1) HeliTpanbHyIO Cpeny
2) cnaboKHCIyIO cpeny
3) cnabomienouHyo cpery

6. B DJIEKTPOXUMUYECKOU SYEVKE

OJIEKTPO/I
1) c HEeM3BECTHBIM MOTEHIIUATIOM
2) ¢ U3BECTHBIM MOTEHIIMAIOM

3) KOTOpBIi pacTBOpsETCS

4qnCJIO YYACTBVIOIINX B

PABHOBECHH DJIEKTPOHOB PABHO

A. onHOMY

b. nBym

B. dertbipem

I'. BocbMH

J. necstu

E. nBenanmnatu

ECJIN

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

COOTBETCTBYET CXEMA

Pt | [Fe(CN)g]™, [Fe(CN)e] "™
Fe | Fe* || Fe**, Fe** | Pt
Ag| AgCl|KCl

Fe* | Fe

Pt| Clp, 2CI”

Pt [ HCI, Hz || O2, KOH | Pt

BEJIMYMHA JIEKTPOHOI O
[IOTEHIAIJIA ITPU 37°C

—

H=7we

paBHa HYJIIO
6ombiie —434 MB
paBHa —410 mB
MeHbl1e —434 MB
OoublIe HYIS
paBHa —434 mB

M=7wT

HA3BIBAETCHA

AIIEKTPOJIOM CPaBHEHHS
WHEPTHBIM 3JIEKTPOIOM
pabounM 3IEKTPOIOM
KaTOJI0M

aHO/IOM

CTEKJITHHBIM 3JIEKTPOIOM

BETwT >



7. ECJIA
1) mnuacTuHa MeTajula HaXOJUTCS B PaCTBOPE
COJIM 3TOTO MeTajuia

2) OJWH U3 KOMIOHEHTOB PEIOKC- IEKTPOIa
ra3zoo0pa3Hoe BEIIeCTBO

3) OKWHCIEHHas U BOCCTaHOBJIEHHas (hOPMBI
OJJTHOBPEMEHHO HAaXOJATCS B PacTBOpE, Kyaa
MOMEIIEHA TIIATUHOBAs IIPOBOJIOKA

8. CPEI KATUOHOB
K+, Cu2+, AU

1) wonHBI Menu

¢’ (Cu™" | Cu)=0,34 B
2) WOHBI Kanus

(K" |K)=-2,93B

3) uOHBI 30J0Ta
%(Au**| Au)=1,50 B

9. UIA OKUCJIUTEJIBHO-
BOCCTAHOBHUTEJIBHOI'O SJIEKTPOJA

1) Pt|Cr,0/,2cr*
2) Pt|SOs, S*
3) Pt|NOs,NO,

10. ECJIN KOHITEHTPALIMIO
MMOTEHLIUAJIOTIPEJEJISIOIINX
JIBYX3APSIJTHBIX MOHOB

1) yBemnuuts B 10 pa3
2) ymensmuTh B 100 pa3

3) yBennuuts B 100 pa3

11. TIEPMAHI'AHAT KAJIUA

1) B HEWTpaJIbHBIX pacTBOpax

2) B ILEJIOYHBIX PaCTBOPAX

3) B KHCIJBIX pacTBOpax

(¢°(Pt| MnO,~, Mn?") = 1,51 B,
©°(Pt| MnO,~, MnOs) = 0,56 B,
¢°(Pt| MnO,~, MnO,) = 0,6 B)

TO DJIEKTPO/JL HA3BIBAETCAH

A. CTEeKJISIHHBIM

b. MerammmueckuM
B. okucnurenbHO—
BOCCTAaHOBHUTEIBbHBIM
I'. uHepTHBIM

. pabounm

E. razoBeiM

SIBJIAAKOTCA

A. CHJIBHBIM OKHCIUTEIEM

Bb. CHIBHBIM BOCCTAHOBHUTEIEM

B. c1abbiM BOCCTaHOBHTEICM

I'. oueHb ci1a0BIM OKUCIUTEIEM

. cpeaHuM 1o cuiie OKUCTUTEIEM
E. oueHb c1aOBIM BOCCTAHOBHUTEIEM

U1CJIIO  YYUACTBYIOOIUX

PABHOBECHU ITPOTOHOB PABHO

A. nBymMm

b. derslpem

B. Bocbmu

I'. nmecsatu

Jl. nBeHaanaTu

E. uyersipHaguatu

TO IrPu  37°C

yBennuuBaetcs Ha 0,031 MB
ymenbinaercs Ha 0,062 B
yBenunuuBaetrca Ha 0,031 B
ymenbiiaetcs Ha 0,062 MB
yBelnuuBaeTca Ha 62 MB
yBenuuuBaetcs Ha 0,62 B

ABJIAETCA

CUJILHBIM OKHCIUTEIEM
c1a0BIM BOCCTAHOBUTEIEM
OKHCIIUTEJIEM CPETHEN CHJIBI
OYEHB CJIa0BIM BOCCTAHOBUTEIEM
CJ1a0BIM OKHCIIMTEIEM

CUJILHBIM BOCCTAHOBHUTEIIEM

MW

BETwT >

[NOTEHLIMAIJI
METAJJIMYECKOI'O 3JIEKTPOIA



12. 1A PABOTAIOILETO CYMMAPHOI PEAKIIUEN

' AJIbBAHMYECKOT'O DJIEMEHTA SIBIISIETCSI
A. Cr¥+3Ag—3Ag" +Cr

1) Pt| I, KI||KMnO,, M Pt

) Pt|Ip, KI|[KMnOs, MnSO; | B. 3Ag" +Cr — Cr** + 3Ag

2) Cr|Crx(SOu)s|| AgNO; | Ag B. H"+OH — H,0

3) Pt|H,, HCI|KOH, O, | Pt L. 0y #+2H; - 2H,0
1. 2MnO4 + 16H' +10I —

— 5L, + 2Mn?* + 8H,0
E. 2Mn?" + 8H,0 + 5l, —
— 10T + 16H" + 2MnO,

13. U1 PEJJOKC-2JIEKTPOJIA YnCJIO YYACTBVIOIIMX B
PABHOBECHH SJIEKTPOHOB PABHO

- A. n1ByM
1) Pt|clo;, Cl B, pow
2) Pt‘Og, 2H,0 B. dertbipem
— I'. nmaru
3) Pt|NO;,NO I meern
E. cemu
14. ECJIN B METAJUIMYECKOM TO ET'O IIOTEHIUAJT
OJIEKTPOIE
1 A. cTraHeT paBHBIM HYIIO
) YBEJIUYUTH KOHIIEHTPALHIO
b. craner 6onee oTpuLaTEIbHBIM
HMOHOB MeTalia B. craner craHgapTHBIM
2) TOHM3HT TEMIEpaTypy I'. craner 607ee MOTOKHUTEIBHBIM
JI. TOMEHSIET CBOM 3HAK
pacTeopa E. He u3MeHurcs
3) mnoBbIcUTH aTMOC(epHOe
JaBJICHUE
15. ECJIN JJIA OKUCJIMTEJIBHO- TO IMTPOLECC ABJIAETCA
BOCCTAHOBUTEJIbBHOU PEAKIINHN
1) (pOOX: (pORed A. DHIPPrOHUYECKUM
0 0 b. »k30TepMuueckum
2) ¢ Ox> ¢ Red B. paBHOBECHBIM
3) (pORed > (pOOX I'. xaramuTH4ecKuM
. »>HA0TEpMUYECKUM
E. sx33pronnueckum

Kpurepun ouennBanus:
ITpu Hammuun 90-100% npaBUIBHBIX OTBETOB CTYIEHT MOJIYYaEeT OLEHKY «OTINYHO»,60-
90% - «xoporroy, 40-60% - «yIOBICTBOPUTEIILHOY

Omuem no nabopamopnoii padome BHIIOIHSIETCS B pabouel TeTpaau.

OO0pa3sen padoyeii TeTpagu
JlabopaTtopHas pabota Ne...
HaszBanue onbiTa
1. YpaBHeHHE peakuuu
HaOmronenus
3. OObscCHeHNE TPOUCXOSIINX SIBJICHUN

o



IIpumepHBbIii IepevyeHb 1a00paTOPHBIX PadoT
Omnpenenenne TeIOThl PAaCTBOPEHHUSI COJU
OnpeneneHne TEIUIOThHI THAPATOOOPA30BaHUS COJICH METaIOB.
Omnpenenenue TEIIOTHl HEUTpaIU3auu
Ornpezenenne cofep>Kanusi KpUCTAILTU3ALMOHHON BObI B KPUCTAIIIOTUPATE
Konnentpanus pactBopoB. CriocoObl onpeziesieHus BEIIeCTBa B pacTBOPE.
Nzyuenue cucrem «Kuakoctb-nap» (IeperoHka)
H3ydeHue cuCTeM «TBEpI0€ BEIIEeCTBO-ap» (CyOIrumarius)
Nupukatopel
Onpenenenne Beauuunbl pH

. Onpenenenue TerioBoro 3pQexra peakiuu ruIpaTauy COu

. JJabopaTtopHoe nzydenue 3akoHoB Payis

. UccrnienoBanre cBOMCTB Oy(epHBIX pacTBOPOB

. CMmellieHre MOHHBIX paBHOBECHI

. Biusaue paznuunbix (pakTopoB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS

. NloHOOOMEHHBIE peakiuu

. Onpeenenne 3IEKTPONPOBOIHOCTH CIIA00TO IIEKTPOIUTA

. Kongykromerpudeckoe TUTpoBaHue

. OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH

. Onpenenenne D/C raibBaHU4ECKOT0 3JIEMEHTA

. Koppo3sus meramios

. 3a1mTa OT KOppO3Uu

. THTHOUTOpPBI M aKTUBATOPHI KOPPO3HUU

. XumMuieckasi KHHETHKA

. UccnenoBanme KUHETUKH PEAKIIUU PA3I0KEHUSI THOCEPHOM KUCIOTHI

. 3aBUCUMOCTB CKOPOCTH PEAKIMM OT KaTajau3aTopa

. ABTOKaTanu3

. @epMEeHTaTUBHBIN KaTaln3

. Paznoxenue nepokcuaa BoI0poaa B IPUCYTCTBHE OKCHIA MapraHiia

. ®orocuHTes 1o MiBaHOBY

. OnpeienieHe UHTEHCUBHOCTH ()OTOCUHTE3a

. XpomaTorpaduueckoe paziejIeHle MMIMEHTOB

. XpomaTorpadus

. AncopOurnoHHast EMKOCTh Pa3IMYHBIX aJICOPOCHTOB

. AxcopOuus yKCyCHOM KUCIIOTBI yTJIeM

. [loBepHOCTHO-aKTHBHBIE BEIIECTBA

CoNoA~WNE

WWWWWWNNMNPNDNNMNNDNNDNNERPRPRPRPRERPRPERPERPRRE
OOPRROWONPFPOOONOUIARWNPOOO~NOUITAAWNEO

Kpurepun onenkn 1adopatopHbix pador

Ouenka «5»:

Brimonnena pabora B palMOHAIBHOM MOCIENOBATENBHOCTH U IOJHOM 00BEME C
0€3yCIIOBHBIM COOJIOJICHUEM TIPaBWUJI JUYHOW M OOIIECTBEHHOW O€30MacHOCTH; TPaMOTHO,
JOTMYHO M CaMOCTOSITENIbHO OINKCAHBl NMPOBEJACHHbIE HAOIIOJEHUS, COCTaBJIECHBl ypaBHEHUS
XUMHYECKHX peakuuil U cQOopMyIUpOBaHbl BBIBOIBI W3 PE3YNbTATOB OMNbITa (HAOIIOAEHUI);
HKOHOMHO HCIIOJIb30BaHbl PAcXOJHBbIE MaTepuaibl; 00eCHeueHO TMOJIepKaHhue YHCTOThI U
nopsiika Ha pabodeM MecTe; labopaTtopHas paboTa akKypaTHO oopmIIeHA.

Ouenka «4»:

JlornyHO OMNHWCAaHBI TPOBEIEHHBbIE HAONIOJCHUS, B COCTABICHHBIX yPaBHEHUSX
XUMHYECKMX  PEaKIMid  JOMYIIeHBl JIBe-TPH  HECYIIECTBEHHBIE  OIMIMOKH, TPaMOTHO
chopmMynupoBaHbl BBIBOABI M3 PE3yJbTATOB ONbITa (HAONIOACHUI); YKOHOMHO HCIIOJIh30BaHbI
pacxoJHble MaTepHalibl; 00ECIEYeHO MOJIep)KaHUe YHUCTOTHI M MOpsJIKa Ha paboueM MecTe;
nabopaTopHas paboTa akKypaTHO 0OpMIICHA.



Ouenka «3»:

BeimontHeHa paboTa B palMOHAIBHOH TIOCIIENOBATEIILHOCTH W TOJHOM O0OBbeMe ¢
0e3yCIOBHBIM COOJIFOICHUEM TPaBWJI JIMYHOW W OOIIECTBEHHOW O€30MaCHOCTH; HEMOJIHO U
HEJIOTUYHO OIMCAHbI MPOBEICHHBIC HAOIIOACHUS, B COCTABJICHHBIX YPAaBHEHHSX XHMHUYECKHX
peakuil JOMyIIeHbl OMUOKHA, KOTOPBIC CTYASHT HE MOXET HCIPAaBUTh, HE CHOPMYIHPOBAHBI
BBIBOZBI K3 PpE3YJbTaTOB OIbITa (HAOJIOJICHHS); AKOHOMHO HCIIOJB30BaHBI PACXOJHBIC
MaTepuaibl; 00eCIeYeHo MOoIIepKaHNe YUCTOTHI M MOpsiiKa Ha pabodeM MecTe; JlabopaTopHas
paboTa He akKypaTHO oopmiieHa; 1abopaTopHas paboTa BbinogHeHa Ha 50%.

Ouenka «2»:

BbINOJNHEHA DKCIIEPUMEHTANIbHAS 4acTh, HO paGora He oQopMIeHa B Terpaad; |
nabopaTopHas paboTa BbIIOIHEHA MeHee, ueM Ha 50%.

7.2. OueHo4YHbIE CPeACTBA JIsl MPOMEKYTOUHOI aTTecTanuu (B popMe IK3aMeHA)
YK-1; OIIK-2; OIIK-8

CryneHTy HEoO0XOAMMO NPOJEMOHCTPUPOBATh HAJIMYUE CHOPMHUPOBAHHBIX KOMIIETEHIMH Ha
0a30BOM ypOBHE.

WTOTOBBII KOHTPOJIb MPEIyCMATPUBACT HAJIMYME KOHCIIEKTOB TI0 BCEM JICKIIHUSM JUCIUTUIMHBI,
AKTUBHOE YYacTHE BO BCEX HWHTEPAKTHBHBIX (popmMax pabOTHI, BBINOJHCHHBIC 3aJaHUS  I10
camocrosTensHo padote (CP).

Bonpoce! u 3aganns K 3xk3aMeny (Scemectp)

1. Tlpeamer XHMMHYECKOH TEpPMOJAMHAMHKH M IEJH €€ HU3y4eHHs. HyneBoii 3akoH
TepMOJMHAMUKHN. PU3HYECKUIN CMBICI HYJEBOr0O 3aKoHa. Temmneparypa. BHyTpeHHss HEprus -
¢ynkuus coctosHus. [IBe popmbl oOMeHa sHepruei B cucremax: Temiora u padora. [Totenuunan.
2. [IlepBpIii 3aKOH TEpPMOJWHAMHKH. OHTAJIBNUSA Kak (YHKIUS COCTOSHHS. TeruioTra mpu
HOCTOSIHHOM 00beM€ U MOCTOSTHHOM JIaBJICHUU.

3. Temnoemkocts. CootHomenune wMexay C, um C,. 3aBUCHUMOCTb TEIUIOEMKOCTU OT
TEMIIEPATYPBHI, pacueT KOJIMUECTBA TEILIA JUIsl HATPEBAHUSI CUCTEMBI.

4. 3aBHCHMOCTb SHTAIBIIMH PEaKUu OT TemnepaTypsl. 3akoH Kupxroda.

5. 3axoH l'ecca u cneactBus u3 Hero. [loHsATHE O CTAaHAAPTHBIX YCIOBUSAX M CTaHAAPTHBIX
3HAQUEHUSAX BEJIMYMH. OHTAJIBIUU PA3IMYHBIX IPOIECCOB: OOpa30BaHUS, PaA3JIOKEHUS,
HeMTpanu3anuu, TOpeHMs, pPacTBOpeHMs, (a30BbIX MpeBpalleHul, ruapaTaluy, HOHU3AUH.
DHepruu cBSA3M U KpUCTAIIIMYECKOH pemeTku. KanopuMmerpuueckue nusmMepeHusl.

6. Bropoii 3akoH TepmoauHamuku. [Iporiecchl paBHOBECHBIE U HEPAaBHOBECHBIE, OOpaTUMbIE
1 HeoOpaTtumble. MakcumanbHas padora. [{ukin Kapao u koadpuimeHT mone3noro aeicTBus.

7. DHTponus Kak (YHKIHS COCTOSHHUS. DHTPOIHUS OOPAaTUMBIX MU HEOOPAaTHUMBIX IPOIECCOB.
Pacuer sHTponuu. CratmcThyeckuil xapakTep SHTponuu. YpaBHeHue bonenmana. Iloctynar
[Tnanka. AOGCOJIOTHAS SHTPOIHUSL.

8. OObenmHeHHOE ypaBHeHHe TepMoauHamuku. CBOOOIHAst M CBs3aHHas dHeprus. Mepa
XUMHUYECKOTO CcpojcTBa. HampaBieHne XHUMHYECKHX TIpolLeccoB. YpaBHeHue ['mb0ca-
I'expMrombna.

9. TepMmoauHaMuKa B )KMBOH MPHUPOJIE.

10. PaBHOBecue. YciioBUs paBHOBecHs. TepMOIUHAMUYECKHH BBIBOJ| 3aKOHA JCHCTBYIONIUX
Macc.

11. Csa3b Kp u Kc. PaBHOBecue B reteporeHHbix npoueccax. CMelieHne paBHOBECHS, TPUHIIHI
Jle lllaTenbe B pa3au4HbIX IPUPOAHBIX IIPOLIECCAX.

12. VpaBHeHUE U30TEPMBI, H300aphl, H30XOPbl XUMUUECKON PEAKIIUH.

13. VcnoBus paBHOBecus Mexnay ¢aszamu. IlpaBuno ¢a3z I'mb6ca. Ypasuenue Kiaysumyca-



Knaneiipona.

14, da3zoBbie nuarpammbl. JluarpaMmbl  COCTOSHHSL BoAbl M cepbl. [lomumopdusm.
OHaHTUOTPOIHBIE U MOHOTpOIIHBIE Nepexoabl. dazoBbie nepexoas 1 u 2 poaa.

15. JIByXKOMIIOHEHTHBIE CHUCTEMBl C TPOCTON D3BTEKTHKOM, COCTUHEHHS KOHTPYIHTHO H
WHKOHTPYIHTHO TuIaBsiiuecs. TepMuueckuil aHaiums.

16. TpexKOMITOHEHTHBIE CHCTEMBI.

17. JIByXKOMIIOHETHBIE CHCTEMBbl JBYX OrPAaHUYEHHO CMEIIMBAIOUIUXCS  KUIAKOCTEH.
Koaddunment pacnpenenenus. DKCTpakLus.

18. T'ereporennsie TBepaoda3Hbie cucTeMbl. KOMITO3UITMOHHBIE MaTEPUAITBI.

19. IloHsTHS PHEPTUU U MACChl. 3aKOHBI COXPaHEHUS YIHEPTUU U Macchl. Dopmysa DHUHIITEHHA.
20. PaBHOBecue. YcioBusi paBHOBeCHs. TepMOIUHAMUYECKHI BBIBOJ 3aKOHA JICWCTBYIOIIIINX
Macc. 3aKOH JICMCTBYIOIIMX Macc.

21. Css3p Kp u Kc. PaBHOBeCHE B reTepOTreHHBIX MPOIECCaXx.

22. Cwmenenue paBHoBecus, npuHiun Jle [llaTenbe B pa3nuyHbIX TIPUPOTHBIX MPOIIECCax.

23. YpaBHeHHE U30TEPMBI, U300apbl, U30XOPbl XUMUYECKON PEAKIUH.

24, VYcnoBus paBHoBecus Mexay (aszamu. IlpaBuno ¢a3z ['mb6ca. YpaBuenue Knaysuyca-
Knaneiipona.

25. ®da3oBple auarpammbl. Jluarpammbl  cocTOsSiHUA BOAbl U cepbl. [lonmumopdusm.
OHaHTUOTPOIHBIE U MOHOTpOIIHbIE nepexoabl. PazoBbie nepexoas 1 u 2 poaa.

26. PactBopb! xuakocTh - ra3. 3akoH ['eHpu. PacTBOpBI KUAKOCTb-KUAKOCTh. YIPYTOCTh
napa HaJi pacCTBOPOM, HACBIIIEHHBIN T1ap. 3akoH Paynsa. OTkimoHeHus oT 3aKoHa Payisi.

217. Huarpammbl  coctaB-maBieHue. 3akoHbl KonoBamoBa. Aszeotpombl. [leperonka.
Pextudukanus. [leperonka HecMemmMBaOMUXcs )XUAKOCTEH. [leperonka ¢ BOASHBIM ITapoM.

28. PacTBopbl TBepabIX BemecTB B KUAKOCTIX. Kpuockomws, s30ymmuockonus. OcMoc.

Poip ocmoca B mpupose, B OHOJOTMYECKMX OpraHuM3Max, B TexHuke. OOpaTHBI ocMoc.
OmnpecHeHre MOPCKOH BOJBI C IOMOMIBIO 0OPaTHOTO 0OCMOCA.

29. PactBops! 2nexTponuToB. Teopust anekTpoauTHdeckoi nuccoruanui. OTKIOHEHHUS OT
3akoHOB Payns u Baut-I'odda. M3oToHnueckuit koapuimeHt.
30. PaBHOBecust B pacTBOpax ciadbIX AMeKTpoiauTOB. CTEreHb M KOHCTaHTa JHCCOIMAIIUH.

Boga kak cla0bIi SJICKTPOJIUT. HonHoe MMPOU3BCACHUC BOABI, TIOKA3ATECJIb KOHLICHTPpAallUl NOHOB
BOOOpOJa U THAPOKCHUIIA.

31. CoBpeMeHHbIE TEOPUH KHCIOT U OCHOBaHMM. Turel pactBoputeneil. CosbBonns.

32. Teopust CUIBHBIX SJEKTPOJIUTOB, MOHHAs aTMoc(epa, MOHHAsI CUJIa, aKTUBHOCTh M
KO3(PUIIMEHT aKTUBHOCTH JIEKTPOJIUTA.

33. Bbydepusie cmecu. Ux poiib B prpoie U XUMUYECKOM aHaiu3e. [ uaponus.

34. TuMbI 37€KTPONPOBOAUMOCTH B TBEP/IBIX M KUJIKHUX MPOBOAHUKAX U MOTYIPOBOIHUKAX.
35. DIEKTPONPOBOIUMOCTE PACTBOPOB IIEKTPOIUTOB. CKOPOCTH IBUKEHUS U TOJBUKHOCTh
noHOB. Yncna nepeHoca. TopMoKeHHE HOHOB B AJIEKTPHUECKOM MoJie. 3akoHbl Koibpaymia.

36. N3mepeHne 31eKTponpoBOIMMOCTH U YHcel TepeHoca. KonmykromeTpust.

37. MexaHu3M BO3HMKHOBEHMsI CKadyka IMOTEHILMAJIa Ha IPaHUIE METaUI-MeTalUl U MeTall-

pactBop. PaBHOBECHBIN ANEKTPOAHBIN noTeHMan. CTpoeHrue ABOMHOIO AJEKTPUYECKOTO CIOS.
VYpasuenue HepHcra.

38. Huddysuonnsiii, MemMOpaHHBIH,  aJCOPOLUMOHHBIA  NOTEHUHMANbl, HMX  POJb.
Buonornyeckne MmeMOpaHsbI.

39. ONEeKTpOoJbl CpaBHEHUS, CTAHIAPTHBIM AJIEKTPOJIHBIM MOTEHUHUAN, PAJ HaNpsHKEHUS
METAJIIOB. THIIBI AIEKTPOIOB.

40. [ToreHunomeTpyuyeckue U KOJIOPUMETpUYECKHMEe  MeToabl  ompenenenus  pH.
[ToTeHIMOMETPUYECKOE TUTPOBAHNE

4]. Xumuueckue nenu. KoHIeHTpamoHHbIe M.

42. Knaccudukamus u TepMOAMHAMHUKA TalbBaHUYECKUX 3yeMeHTOoB. W3mepenue D/IC,

HOPMAaJIbHbBINA AJIEMEHT
43. OCHOBBI  JIEKTPOXUMHUYECKONM KHUHETHKU. OJIEKTPOJU3 M €ro IPHUMEHEHUE B



MPOMBIINIJICHHOCTH.

44, Kunernka snekrpoxumudeckux peakuuid. [lomspuzanus. [lomsiporpadus. Hampsoxenue
pa3I0KEeHUS, IEPCHANPSIKCHIE.

45. OcoOeHHOCTH DJIEKTPOJIM3a PACTBOPOB U  pACIUIaBOB  JJIEKTPOJIUTOB. Peakuun
AJIIEKTPOOKHUCIICHUS U SJIEKTPOBOCCTAHOBIICHUS.

46. Koppo3zus metamioB u MeTo161 60pLOBI ¢ HEH.

47. XUMHUYECKHE HWCTOYHHKM TOKA. TOIUIMBHBIM 3JIEMEHT. OKOJOTHYECKHUE aCIEKThI
ANEKTPOXUMHUHU.

Bomnpocs! 111 OAroTOBKM K 3K3aMeHy (6 cemecTp)

1. Xumnueckas kuHeTuka. CKOpOCTb XMMHUUECKON pEaKlMy, €€ 3aBUCUMOCTD OT Pa3IMYHbIX
¢dakTopoB. IloHsATHE 00 AKTUBHBIX YAaCTHIIAX U MEXAHU3ME XUMHUECKON PeaKLnu.

2. Metoapl ucclieOBaHUS CKOPOCTH peakiuii. KuHernueckas kimaccHpUKaMs peakiuil.
MonexkysapHOCTb U NOPAAOK peakuuil.. OnpeneneHue nopsaka peakuu.

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

Kuneruka peakuuii -napaniesbHbIX, IOCIE10BaTEIbHbIX, 00PATUMBIX, CONPSIKEHHBIX.
IlenHble peaknuu.

doroxumuueckue peakiiui. PoTOXUMHUYECKUI CMOT. XUMUYECKHUE JIa3€Phl.

S nepHble peakuuun

I'ereporennsle peakuuy. TONOXUMHUYECKUE PEAKIIUH.

. Bmusaue Ttemmeparypbl Ha ckopocTh peakuuu. I[IpaBmio Bant ['odda, ypaBHeHue
Appennyca. OHeprus AxrtuBauuu. Teopuss MOJEKYJISPHBIX CTOJIKHOBEHHMM, CTEPUYECKHN
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dakTop.

10. Teopust aKTHBHOT'O KOMILJIEKCA.

11. KuneTnka XMMHYECKMX pEaKUuid, IPOTEKAOIKUX B IIOTOKE. PeXuMBl HI€aIbHOIO
NEpPEMENINBAaHNUS U UJICAIbHOTO BEITECHEHU. BaxkHeIIne IPOMBIILUIEHHBIE PEAKIUH.

12. KaranuzaTopsl 1 ”HTUOUTOPBI, THUIIMATOPHI.

13. I'oMoreHHbIN KaTaanu3, KHCIOTHO-OCHOBHOM KaTallM3.

14. DepMEHTAaTUBHBIN KaTalu3.

15. ['ereporeHHslil KaTanus.

16. AKTHBaTOpPBI, MPOMOTOPHI, /16l KATAJIN3aTOPOB.

17.  AncopOuus. Teopun aacopOoumu.

18. AncopOuusi Ta30B M TapoB Ha TBepAbIX Tenax. M3orepmsr  anacop6uuu. Ilpupoma
a/ICOPOLIMOHHBIX CHJI. AKTUBMPOBaHHAs aICOPOLIUS U XeMOCOPOIus.

19.  Pounb apcopbumu B kaTanmuze. CTaaun reTeporeHHO-KaTaAIMTHIECKOW PEaKIIuH.

20. Teopun rereporeHHoro kartanusa: bamanguna, KoOoszeBa, Bosbkenmreiina. Ponb
nedeKTOB B KaTajuse.

21. IToBepxnoctubie siBnenus. [IAB, ITHB, [INB, aare3us u xores3usi.

YciaoBus BLICTABJEHHS OLIEHOK:

OLEHKHN «OTJIHYHO» 3aCIyKUBAET CTYAEHT, MoceTuBIMi He MeHee 80% ayauTOpPHBIX
3aHATUN, OOHApPYKUBLIMN CHUCTEMaTHMYeCKOe U TJIyOOKOe 3HaHHe Y4YeOHOro marepuana,
JEMOHCTPHUPYIONINIA TIOJTHOE M CaMOCTOSITENIbHOE PACKPBITHE BOIMPOCOB Ouiera B oObeMe
MpOrpamMMBbl, CIIOCOOHOCTh SICHO W TIPaBWUJIIBHO OTBEYaTh Ha JIOMOJIHUTEIBHBIC BOIPOCHI
HK3aMEHATOPOB, YMEHHUE HCIOJIb30BaTh CPABHUTENbHBIN IMOJXOJ MPU HU3JIO0KEHUU MaTepuana,
COTMPOBOXAATh OTBET MPUMEpPaMH, UYETKOC | TMPaBUIBHOE ONpENeICHUE TOHATHMH,
UCIOJIb30BAaHNE TEPMUHOB.



OLIEHKH «XOPOLIO» 3aCIy)KUBAET CTYIIEHT, MOCETHBIIMKA He MeHee 60% ayauTOpHBIX
3aHATUH, OOHAPYXHMBIIMK TOJHOE 3HAHWE Y4YEeOHOTrO MaTepuaja, YCBOUBIIMA OCHOBHYIO
JTUTEPATypy, PEKOMEHJOBAaHHYIO B IIporpamMme, IOKa3aBIIMM CHCTEMAaTHYECKUN XapakTep
3HAHUU N0 JUCIUILIMHE, HO MPU 3TOM JOMYCTUBIINM HE NMPUHIUIHAIBHbIE TOTPEIIHOCTH

OneHka «yA0BJIETBOPUTEIBHO» BBICTABIACTCS, €CIM CTyIeHT mocetun MmeHee 50%
AyJIUTOPHBIX 3aHSATHH, BBIMOJHWI 33JaHUWE WM OTBETHJ Ha BOINPOC, HO TNPH STOM ObUIM
JIONYLIEHbl MPUHLUIHNAIbHBIE OIINOKH; YPOBEHb BJIAJICHUs MOHATHSIMHU MpEeIMeTa HEBBICOKHIH,
HEJI0CTATOYHAs PA3BUTOCTh OCHOBHBIX 3HAHUM U YMEHHUM.

JlokymeHT cocTaiieH B cootBeTcTBUU ¢ TpeboBanusmMu @I'OC BO no HampapieHuo
noarotoBku 44.03.05 Ilegaroruueckoe oopazoBanue (C 1ByMs MpOGUIISIMHU MTOATOTOBKH ),
YTBEPKACHHBIN prKazoM MuHucrepcTBa o0pazoBaHus U Hayku Poccuiickoit
Oenepanun ot Nel25 «22» despans 2018 .

PazpaboTumk:
Ucromuna E.E., kang.xum.Hayk, nomneHt kadeapsr EHJI [T UT'Y
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Hacmoswas npocpamma He modcem Ovblmb 80cnpoussedena Hu 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 pazpeulenus Kagheopovl-paspabomuuxa npocpammoi.



