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1. Koa n HaumeHoBaHue HanpaBleHusA noaroTtoBku/cneunanbHOCTH:

04.05.01 - dyHoameHTanbHasa v npuknagHas Xumuns

2. Mpodumnb noaroToBku/cneumanusaumna: PyHgameHTanbHasa XumMmsa B NpodeCccrnoHanbHOM
obpasoBaHun

3. Kpanudmkauumsa BbinyckHuka: Xvmuk. [Npenogasatens XMMuu.
4. ®opma obyyeHusA: ovHas
5. Kacdbegpa, oTBevarowan 3a peanmsauuio aucumnnumibl: 1004 domsnyeckon xmmmm

6. CoctaButenu nporpammbl: Kozagepos Oner AnekcaHgpoBud, 4.X.H., Aou,., [pylesckas
CeeTtnaHa HukonaeBHa, K.X.H., gou., bobpuHckas EneHa BanepbeBHa, K.X.H., Aou,.

. PekomeHgoBaHa: Hay4yHO-METOOMYECKMM  COBETOM  XMMMYECKOro  doakynbTeta OT
17.06.2021, npoTtokon Ne 5.

8. YuebHbIn roa: 2022-2023 CemecTtp(bl): 3, 4




9. Uenu n 3apayum y4e6HON ANCLMNIIUHDI:

Llensmu oceoeHusi yyebHOU QucyurniiuHbl S8715I0MCH:

- opmuposaHue cucmeMbl 3HaHUl O ¢byHOaMeHmarsbHbIX 3aKoHax [pomeKkaHusi
U3UKO-XUMUYECKUX MPOoUecco8 U XUMUYeCcKUX peakyuu,

- MPUMEHEHUE r10/1y4eHHbIX 3HaHUU 8 Hay4YHbIX U MpUKaoHbIX uccriedosaHusiX.

3adayu y4yebHoU OuCyUMNUHbI:

— [03HaKoMumb  yyauwjuxcsd C OCHO8aMu  XUMuYeckoU U  3/1eKmpOoxumMuyeckou
mepMOOUHaMUKU,

— CghoKycuposampe 8HUMaHUe Ha y4eHuUU O XUMUYEeCKOM U ¢ha3080M pasHO8eCuUU;

— 0Oamb OCHO8bI y4eHUS 0 pacmeopax, 8K/oYasl pacmeopbl 3/1eKmMpoumos;

— [M03HaKOMUmb  C  OCHOBHbIMU  MOHAMUAMU U  3@aKOHamMu  Xumu4yeckod U
3/1EKMPOXUMUYECKOU KUHEMUKU;

— [103HaKoOMUMkb C SA8/1€HUSIMU, MPOMeKaruwuMu Ha MexXghasHbIX epaHuyax pasHbIX muros;
— BCKpbIMb  3aKOHOMEPHOCMU  [Pouecco8 MaccoriepeHoca 8 (U3UKO-XUMUYECKUX
cucmemax;

— riokazamb B03MOXHOCMU rPUMEHEHUSI yHOaMeHmarbHbIX OCHO8 (bu3u4ecKkol
XUMUU U 3n1eKkmpoxumuu Oris peweHus rnpakmu4yeckux 3aday e obnacmu ¢u3uko-
XUMUYECKO20 aHasu3a, Memarsypauu, 3SHep2emuku, KOPPO3UOHHOU 3awumsl U
CUHMe3a Ho8bIX (PYHKUUOHaIIbHbIX Mamepuarios ¢ 3adaHHbIMU ceolicmaamu.

10. Mecto y4ye6HOM gucumnnuHbl B cTpyktype OOIl: obsasatenbHas 4actb Gnoka 1.
TpeboBaHMs K BXOAHLIM 3HAHWUSIM, YMEHMAM WM HaBblkaM: yMeTb AuddepeHumnpoBaThb u
MHTErpMpoBaTb 9feMeHTapHble (YHKUMW, 3HaTb chneuuwarnbHble WHTerpanbl, OCHOBbI
NMHEeNHon anrebpbl, KBAHTOBOW MEXaHWKWN, KBAHTOBOM XMUMUU, MOSEKYNAPHON OU3NKN U
Krnaccuyeckon TepMoaMHaMUKK, NPUMEHATb 3HAHUSA O CTPOEHUN MOSIEKY!T.
dusndeckas XuMuUs ABNSIETCS NpeALlecTBylWen Ana  cnefyowmx  AUCUUNINH:
«TeopeTnyeckme  OCHOBbl  3IIEKTPOXUMUYECKUX  TexHonorum»,  «KomnbloTepHoe
MOAeNupoBaHue SNEKTPOXUMUNYECKNX CUCTEM, «MeToapl HepaBHOBECHOM
TEPMOANHAMUKN B XUMUWN.

11. MnaHupyeMble pe3ynbTaTbl 06yYeHUA No AUcUUNIUHe/MoAaynNto (3HAHWUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe c niaHMpyemMbIMn pe3ynbTatamu OCBOEHMUSA
o6pa3oBaTenibHOM NporpaMmmbl (KOMNETEHUUAMMU) U UHAUKATOPAMM UX [OCTUKEHUA:



Kog HasBaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4yeHus
KOMMEeTEHL MU

OlK-1 | CnocoGeH Or1K- CuctemaTtusnpyet n 3HaTb: OCHOBbI (PU3NYECKON XUMUU U
aHanuMampoBarTb, 11 aHanuampyet pesynbTaThl 3NEKTPOXNMUM;

WHTEepnpeTupoBa XUMUNYECKMX yMeTb: NPUMEHATb TeopeTnyeckme
Tb 1 0606LaTh 9KCMEPMMEHTOB, OCHOBbI TEPMOAVUHAMUKUN Y KUHETUKN
pesynbTaTthl HabnogeHUn, namepeHui, a npu peLleHnr NpogeccnoHanbHbIX
aKcnepuMeHTanb Takke pesynbTaThl pacyeToB | 3agay;
HbIX U pac4yeTHo- CBOWCTB BELLECTB U MaTe- MMETb HaBbIKW: UCMOMb30BaHUS
TeopeTUYecKmx pvanos. TeopeTU4EeCKUX OCHOB hU3NYECKON
pabot OrK- MpeonaraeT uHTepnpeTauuio | XMMUM NpU peLLeHnn
XUMUYECKOM 1.2 pes3ynbTaToB COOCTBEHHbIX 3KCnepuMeHTanbHbIX 3a4au.
HanpaBfeHHOCTU 9KCMEPMMEHTOB N pacyeTHO-

TeopeTnyeckux paboT c

MCMNoMb30BaHNEM

TEOpEeTNYECKUX OCHOB

TPagULMOHHBIX U HOBbIX

pas3aenoB XUMUN.

OTl1K- DdopMynupyeT 3aknoyeHns n
13 BbIBOAbI MO pe3ynbTaTtam

aHanusa nutepaTypHbIX

OaHHbIX, COOCTBEHHbIX

aKCnepuMeHTarnbHbIX U

pacyeTHO- TEOPETUYECKMX

paboT xMmMm4eckomn

HanpaBNEeHHOCTMW.

OlK-2 | CnocobeH OlMK-2.1 | PaboTtaeT c xumuyeckumm 3HaTb: MpaBura TEXHMKN 6e30NacHOCTU
npoBOAUTb BelLecTBamMu ¢ cobniogeHnem npu paGOTe B XUMU4YeCKOoM
XUMUYECKNI HOPM TEXHWUKM Be3onacHocTh na6oparopum
SKCNEPUMEHT C yMeTb: peann3oBaTb Ha NpakTuke
NCNONb30BaHNEM | ~Mk.2 2 Vicnonb3ayeT cyllecTBylOWME N| o om o METOANKN (hM3MKO-
COBPEMEHHOro paspabaTtbiBaeT HOBbIE XUMUYECKOTO AHANN3A; NPUMEHSITH
obopynoBaHus, METOAMKN NONy4YeHUs U .
cobntogas Hopmbl XapakTepusaumm BELLECTB U cpeAcTBa NHAMBIAYaANbHON SaLnTbI
TEXHUKM MaTepuanoB Ans peLleHuns BnafeThb: 6a30BbIMI NpremMamm
6e3onacHocTu 3afay npodeccmoHarnbHo NPEAYNPEXACHNA 1 Nnksnaaumm

neATensHOCTH NOCNeACTBUA aBapUNHbBIX CUTYaLUN
OMK-2.3 nvaBO,EI,VIT ncenenoBaHms

CBOWCTB BELLECTB U

mMaTepuanos c

NCNOMb30BaHNEM

COBPEMEHHOIO Hay4yHOro

obopyanoBaHus

OrlK-3 | CnocobeH OrK- MNprmeHsieT TeopeTnYeckne N | 3HaTb: TEOPETUYECKNE OCHOBBI
NPUMEHSATb 3.1 nonyamMnupuyeckme mogenu 6a30BbIX METOANK OU3MNKO-
pacyeTHo- npu pelleHnm 3aaau XUMUYECKOro aHanvaa
TeopeTuyeckue XNMUYECKOV HaMPaBNEHHOCTU | vty cronb3oBaTh TEOpeTUIecke
METOAbI ANA OCHOBBbI (PU3NYECKON XUMUU U
VISyHEHIS CBOUCTB 3MNEKTPOXMMUM NPU PeLLEHNN
BELLECTB U
NPOLIECCOB C X npakTuyecknx 3agad
yuactiem, BnageTh: 6?3OBbIMI/I MeToAMKamu
NCrosnbays Or1K- Vicnonb3yeT CTaHAapTHOe XUMUYECKOWN U SNEKTPOXMMUYECKON
COBpPEMEHHOoEe 3.2 nporpaMmmHoe obecneyenune n | TEPMOANHAMUKN U KUHETUKN
nporpaMmmHoe cneunanusmpoBaHHble 6as3bl

obecneyeHune n
©a3bl JaHHbIX
npodeccuoHansHo
ro HasHadeHus

OaHHbIX MpU peLleHun 3agad
npodeccuoHanbHon
AeATenbHOCTH




OMNK-6 | CnocobeH Or1K- MpenctasnseT pesynbTaThl 3HaTb: COBpPEMEHHble  TpeboBaHus
npeacrtaBnAaTb 6.1 pa60TbI B BVI:D,e oT4yeTa no 6V|6n[/|o|'paq)y|qec}(ol7| KynbTypbl
pesynbrarbl cTaHpapTHoM hopme Ha ymMeTb: MPEACTaBnsiTb  pe3ynbTaThl
npoceccroHasnbHo PYCCKOM f3bike paboTbl B BUAE Hay4Hoi nybnvkaumm un
W ACATENBHOCT B M npeseHTauum Ha pyCCKOM n
ycTHoA OlK- peacTaensieT MHopmauuto AHITVIIACKOM SI3bIKAX
NMCbMEHHON 6.2 XMMUYECKOTO coaepXkaHusi ¢ ) -
bopme B . YUETOM TpeGoBaHMiA BNaAeThb: MynbTUMENIAHON
COOTBETCTBUM C Bubnmorpacuyeckon TeXHUKOK, NPOrPaMMHEIM
HOpMamu U KynbTypbl obecneyeHnem
npasunamu,

NPUHATLIMU B OrK- [OTOBWT NpPEe3eHTaLIMIO MO
npodeccuoHanbHo | 6.3 Teme paboTbl U NpeacTaBnsieT
M coobuiectBe €€ Ha PYCCKOM U aHrIIMNCKOM
A3bIKax
OMK- MNpeAcTaBnseT pesynsTathl
6.4 paboTbl B BUAE Hay4HOW
: nybnukauum (Tesncel Aoknaga,
cTaTtbs, 0030p) Ha PYCCKOM U
AHIMNACKOM SA3bIKE
MK-1 | CnocobeH MK- ObecneyunBaeTt c60p HaY4HON, [3HATh: UCTOUHMKM NPOECCHMOHANBHOM
nposoauTb cbop, 1.1 TEXHUYECKON U NAaTEHTHON MHpopmMaLmK.
cucTemaTmsaumio u UHdopmaunm, HeobxoaMmMon
Kputndeckmum ANA peLlenns YMeTb: OCYLLECTBISATH NOUCK HEOBXOAMMON
?gf::'jei%;“v?”’ nceneposartenbeknx sanad INOKyMeHTaLmmM NpoddeCcCUOHANbLHOIo Unn
naTeHTHON E”; CocrasnsieT aHanutudeckuin | POVSBOACTBEHHOTO HASHAYCHI.
WHcpopmaumu, : 0630p cobpaHHOW Hay4HON,
HeobxoaMMoN Ans TEXHUYECKOW 1 NaTeHTHOM Bnagers: MeToAukamn  cbopa,
peLLeHmst MHOPMALMM MO TemaTke cucTemMaTMIauMM M KpUTUHYECKOro
nccnegoBaTenbCcKn uccnenoBaTernbCKoro npoekra | aHanusa  Hay4HoW, TexXHU4eckon W
X 3apau naTeHTHOW nHdopMaLmm
XUMUYECKOW
HanpaBreHHOCTK
MK-2 | CnocobeH MK- CoctaBnseT o6wmn nnaH 3HaTb:  NPUOPUTETHbIE  HamnpasneHus
nnaHnpoBaTb 2.1 ncenenoBaHua U aetanbHble  iccnepgoBaHUn, NPOBOAUMBIX B
paboTy K nnaHbl OTAENbHbIX CTaaui BbIGPaHHON 06NacTy.
BblBUpaThb
I\a/I%?C(JBﬂ?:TI:)lqueHMH Bbibnpaet YMeTb: aHanM3nposare,
Hay4Ho- g”; 3KCNnepuMeHTarnbHbIE 1 MHTepnpeTUpoBaTh U 06o6wATE
nuccrnepoBaTenbcku| < pacyeTHO-TeopeTMnyeckme cobeTBeHHbIe pesylbrarbl
X 3a7a4 B o6nacty METOAb! peLLeHus OKCNEepUMEHTaNbHOIR NN pacyeTHO-
aHanuUTN4YeCcKown, nocTasneHHoN 3agaydun, ucxogs|t€opeTn4eckom pabotbl. ConocraBnsaTb
duramnyeckon, 13 UMEIOLLINXCS MX C MetoLLnUMnca B nutepaType.
HeopraHW4ecKkon, mMaTepuanbHbIX U BPEMEHHBbIX
OpraHM4eckon n pecypcoB Bnagetb:  OCHOBHbIMM  MeTogamwu
non“mepHon 9KCNEepUMEHTaNbHOro "
Xnmnn TEOpeTU4ecKkoro  uccnegosaHus B
BbIGpaHHOM obnactu. HaBbikamu

paboTbl C COBpEMEHHLIMU CpeacTBaMU
M3MEPEHNN.




12. O6beM AucumMnnuHbI B 3a4eTHbIX eguHuuax/yac. — 15/ 540.

dopma NpomMeXXyTOYHOM aTTecTaumMm — 3 ceMecTp: 3a4eT, IK3aMeH;

4 cemMecTp: 3a4eT, IK3aMeH, KypcoBasi paboTta
13. Buabl yue6HOM paboThbl

TpyooemKkocTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
3 4
AyOUTOPHbIE 3aHATUS 312 160 152
nekummn 104 50 54
npakTn4eckue
B TOM 4ucrie: nabopaTtopHble 192 102 90
rpynnosble 16 8 8
KOHCynbTaumm
CamocTodartenbHasa paborta 156 92 64
B TOM ymncre: Kypcosas pabora +
dopma NpoMeEXYTOYHON aTTecTaumnm 72 36 36
(3k3ameH — 72 4ac.)
WToro: 540 288 252




CO.D,ep)KaHVIe ANCUUNIIUHDBI

n/n | HanmeHoBaHue Peanusauus
CopepxxaHue pasgena QUCUUnuHLI

pasgena pasgena
AVCUMNITUHBI OUCLMNIIUHBI C
NOMOLLbIO
OHNamnH-Kypca,

OYMK

1. Nekuum

1.1 | MNepBbiN 3aKOH Mpeametr u 3agaum usmyeckon xvmun. OCHOBHbIE pa3genbl. YOMK
TepMoguHamu- TepmoamHamuyeckni meToa nccrnegoBaHui. Xumundeckasa | «duanyecka
kn. Tepmoxumusa. | TepmoamHamuka. TepMOAMHaMUYECKMe CUCTeMbl: onpefdeneHue, | q xumusa 2K

knaccudukaumsa. TepmognHamuyeckue mnapameTpbl  COCTOSHUS SOMX>»
cuUCTeMbl. BHyTpeHHMe M BHelHWe napameTpbl. DKCTEHCUMBHbIE U https://edu.vs
WHTEHCKBHbIE MapameTpbl. YpaBHEHNE COCTOSHUA. ViaeanbHblii ras. | || icourse/vi
YpaBHeHME  COCTOsSIHMA  umaeanbHoro rasa.  KoadduumeHT ew.php?id=99
CKuMMaemocTn.  YpaBHeHne BaH-gep-Baanbca.  Kputudeckas 16
TemnepaTtypa. [1pyHLMN COOTBETCTBEHHbBIX COCTOSAHMI. BrupunansHoe

ypaBHeHue coctosiHuga. [loctynat o  TepMOAMHaMU4YEeCKOM

paBHOBECUMN. Hyneson 3aKOH TepMoaAMHaMUKN.
TepmoamHamunyeckni npotiecc. CamonpownsBorbHbie "
HEeCamMonpPon3BOIbHbIE, paBHOBECHbIE " HepaBHOBECHbIE,

obpatumble  (KBasucTatuMdeckue) U HeobpaTumble MPOLECCHI.
O606LieHHble cunbl M 0000LWEHHbIE  kKoopauHaThl. Teopema

Onnepa. OyHKUUM cocTosiHUSA U hyHKUMK npouecca. MapumanbHble

MONSApPHblE BenuuuHbl. [MocTynat o CywecTBOBaHMM BHYTPEHHEN

aHeprmn. Tennota u pabGota. [lepBbli 3aKOH TEPMOOUHAMUKM.
OKBMBANEHTHOCTb  Pa3fNYHbIX CMOCOOOB Mepefayvn  SHEpPruu.

Pabota u Tennota obpatMmoro n HeobpaTMMOro npoLEeccoB.
TennoemkocTb. PasnuuHble cnocobbl BblpaXeHUst TEMSIOEMKOCTMU.

lMpymeHeHMe nepBOro 3akoHa K MNPOCTEMWMM mpoueccam C

yyacTMeM uaearnbHOro rasa. OHtanbnusa. [pumeHeHue nepBoro

3aKoHa TePMOOUHAMMUKN K MHOTFOKOMMOHEHTHbIM 3aKpbITbIM CUCTe-

Mam. Kanopuyeckne KoadpdpuumeHTbl. WCTUHHBIA M CcpeaHuit

TennoBon  adpdeKkT  XMMUYECKOM peakumn.  TepMOxXumus.

Xnmunyeckasa nepemeHHas. CtaHOapTHble cocTosiHUA. 3akoH ecca u

cnegcteust m3  Hero. CraHpapTHaa Tennota ob6pas3oBaHus U

cropaHus BewlecTtB. KanopumeTpus. 3aBUCUMOCTb TEMNfOBOrO

appekTa XMMUYECKOM peakumMuM OT TemnepaTypbl. YpaBHeHue

Kupxrodha: npnbnmxkeHHoe n TOYHOe pelueHue. CTeneHHble psabl
TENI0EMKOCTH.

1.2 | BTopown 3akoH HanpaeneHne camonpou3BonbHbIX npoueccoB. Moctynat TomcoHa. YOMK
TepMoauHamm- HekomneHcuposaHHasa Tennota Knayauyca. lMpuHuun agmabatHon| «Pusnyeckas
KW. QHTpONUS 1 HepocTxumocTn  Kapateogopu. [loctynat o  cyulecTsoBaHuu — XVMUSA 2K
TepmoanHa- SHTPONUM — (PYHKLMU COCTOSIHUS U 0DOOBLLEHHON cunbl B MpoLeccax OIX»
MUYecKie TennoobmMeHa. YpaBHEHME BTOPOro 3akoHa TepMOAWHAMWKM Ans https://edu.vsu
NOTEHLMANDI obpatuMbIX U HeobpaTUMbIX npoueccos. [MpuHUMN BO3pacTaHusi .ru/course/view,

3HTpONUMU. Cratuctnyeckoe  TonkoBaHMe  BTOporo  3akoHa| .php?id=9916
XVUMM- HECKUX TepMoaMHaMukn. TepmoguHamudeckasi BEpPOSATHOCTb. YpaBHEHME
peakumn BonbumaHa. PacyeT MaMeHeHUs SHTPONUM B PasnnyHbIX NPOLEccax.

AbcontoTHaa aHTponusa BewecTtBa. [loctynat [MnaHka. 3HTponus
XMnyeckon peakumm. OB600OLEHHOE ypaBHEHUE MEPBOro U BTOPOrO
3aKOHOB TepMoauHamukn. PyHoameHTanbHble ypaBHeHusa [mbbca.
Xapaktepuctmdeckne yHKUMU. TepMogMHaMmnyeckme noTeHumansi.

Kputepun  camonpousBONBHOTO  MPOTEKAHWS  MPOLECCOB U
paBHOBECUS B  3aKpbiTbiX cucTemMax. YpaBHeHwus [nbbca-
lenbmronbua. BnusHue Temnepatypbl Ha TepmoguHaMuyeckue
noTeHumansl. TepmMoAMHaMM4yeckMe mnoTeHuMansl wuaeanbHOro u

peanbHoro rasoB. JleTyyecTb, unu dyrutuBHocTb. Cnocobbl ee
pac4yeTa n 3KCNepuUMeHTanbHOro onpegeneHus.
TepmoguHamudeckne  noTeHuuansl B has3oBbiXx  nepexonax.
YpasHeHue KnanenpoHa-Knaysunyca. Kputepun camonponsBosfibHOro
NpoTEeKaHWss MpPOLLECCOB W pPaBHOBECUS B MHOTFOKOMMOHEHTHBbIX|
cuctemax. Xumumyeckui noteHuuwan. Pacuyet aHeprum [m66ca
XUMUYECKON peakunn.
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TepmoguHamuka

pacTBOPOB U
¢as3oBbIX
paBHOBECUKI

TepmoguHammnyeckas knaccudumkaumst pacTtBopoB. WpaeanbHble
pactBopbl. [pegencHo pa3baBneHHble, aTepmarnbHble, PerynsipHble
pactBopbl. XMMUYECKMM MOTeHUuMan KOMMOHEeHTa B pacTBope.
YpaBHeHue 'mbbca- Odiorema. 3akoHbl Paynsa n FeHpu. AKTUBHOCTb.
KoadhdpuumneHT akTmBHocTU. PaBHOBecHMEe >XMOKOCTb-Map. 3akoHbl
'mbbca-KoHoBanoea. [leperoHka. KonnuratmeBHble  CBOWCTBa
pacTtBopoB. Kpnockonusa. 96ynmnockonusa. OcmoTuyeckue SABneEHUs.
YpaBHeHve BaHTt-Toddpa. 3akoHbl pacTtBOpMMOCTU. YpaBHeEHWe
LLpenepa. 3akoH HepHcta. 3kcTpakumsi. OCHOBHble MOHATUS
TepMOgMHaMMKKN ¢a30BbIX paBHoBecuii. CocrtaBnsawowas wu
KOMNoHeHT. ®a3a. YpaBHeHne cocTosiHus asbl. Ycnosue a3oBoro
paBHoBecus. BbiBog npasuna ¢a3 [mnbbca u BapuaHTHOCTb
cuctembl.  [padmyeckoe  onucaHMe  as3oBbIX  PaBHOBECUMN.
Onarpamma COCTOSIHUS. eTeporeHHble paBHOBecKs B
OOHOKOMMOHEHTHbIX cucTeMax. Pas3oBble Mnepexodbl MNepBOro U
BTOpOro pofa. SHeprua [M66ca npu hasoBbiX NPeBpaLLEHUsIX B
OOHOKOMMOHEHTHbIX ~ CUCTEMax. TepMoAMHaMWYECKUA  BblBOA
anarpaMmmbl COCTOSAAHUS OOHOKOMMOHEHTHOW CUCTEMBbI C MOMOLLbIO
KpuBbIX M306apHO-N30TEPMUYECKOro NoTeHuunana. TepmoaMHamumka
(ha3oBbIX MEepexofoB WHAUBMAYyanbHbIX BewecTtB. [lpumeHeHune
ypaBHeHus KnanenpoHa-Knaysmyca pgns onucaHus  ¢asoBbixX
nepexodoB U AmarpaMm COCTOSHMSA. [lnarpamMmmbl COCTOSHMS BOAbI,
cepbl, docopa. MonumopdHbie npespaLleHns B
OOHOKOMMOHEHTHOM cucTeme. [eTeporeHHble paBHOBeCUS B
OBYXKOMMOHEHTHbIX cucTemax. Ycnoesus ¢ha3oBOro paBHOBECKS.
[ByxcasHoe paBHOBecue: [OBYX-KOMMOHEHTHble CUCTEMblI C
HeorpaHW4YeHHOW M OrpaHUYEHHOW PacTBOPUMOCTbIO KOMMOHEHTOB.
Kputnyeckaa Temnepatypa pacTBOPMMOCTWU. [BYXKOMMOHEHTHbIE
CUCTEMbI C  9BTEKTUKOW. [eTeporeHHble  paBHOBECUMS B
TPEXKOMMOHEHTHbIX  cucTtemax. [padwmyeckoe npencraBneHue
COCTaBa TPOWHbIX CUCTEM.

YOMK
«dunsunyecka
A XUMUS 2K
OrX»
https://edu.vs
u.ru/course/vi
ew.php?id=99
16

1.4

Xummnyeckoe
paBHOBecuHe

YCnoBns XMMUYECKOro paBHOBECUS. XMMNYECKOe CPOACTBO. 3aKOH
JencTByloWnX  Macc. KoHcTaHTa  paBHOBecus. M3oTtepma
XuMnyeckon peakumm BadTt-Todda. SHeprum [enbmronbua wu
'mMBbca XMMMYeckMx peakumn, ux cBsi3b C KOHCTAHTOW paBHOBECUS.
PaBHOBeCHbIN BbIXO4, NPOAYKTOB XMMWYECKOW peakuun. BrvsHue
JaBneHVs Ha MoOnoXeHue paBHOBecUsl. 3aBUCUMOCTb KOHCTaHTbI
paBHOBECUSA XMMWUYECKOW peakuuMu OT TemnepaTypbl. YpaBHEHUS
n3obapbl M U30XOPbl XMMU4Yeckoln peakumm BaHT-Todda. Tpetun
3aKOH TeEpMOANHAMUKM U CNeacTBUs U3 Hero. Pac-

YeT KOHCTaHTbl paBHOBECUSA peakumn Npu 3afaHHOW TemnepaType.
MeTtopg LLBapumaHa-TemKknHa.

YOMK
«dusnyecka
A XUMNA 2K
OIMX»
https://edu.vs
u.ru/course/vi
ew.php?id=99
16

1.5

OcHoBblI
XUMUYECKOMN
KUHETUKN U
KaTanuaa

MprHLMNBI XMMUYECKOWN KMHETUKN. DEeHOMEHOoNormdeckasi KUHeTMKa.
CKOpOCTb, MOPSAOOK U MONEKYNAPHOCTb XUMMYECKOW peakumu.
KnHeTunyeckmin 3akoH OEeMCTBYOLWKUX Macc. JinmuTtupyowasa cragus.
KnHeTrka NpoCTbIX N CROXHbLIX XUMUYECKUX peakunin. KnHetnyeckune
YPpaBHEHUA MPOCTbIX peakuun HyneeBoro, MNepBOro M BTOPOro
nopsigka. MoHATME O KOHCTaHTe ckopocTu. Cnocobbl ee pacyeTa U
aKcnepuMeHTanbHOro onpegeneHuns. lNepuoa nonynpesBpalleHus.
MeToabl onpeaeneHus nopsgka peakumu. MpuHUKMN
KBasucTaumoHapHoctTn bopgeHwTenHa-CemeHoBa. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTU OT TemnepaTtypbl. YpaBHeHue Appe- Huyca.
OHeprua akTuBaumun. [1OBEPXHOCTb MNOTEHUMANbHOW  3HEpPruu.
Teopusi NEpPexodHOro  COCTOSIHWUS.  JHTpPOMWUS W SHTanbNus
aKkTusauum. Teopus aKTUBHbIX coyaapeHun. Teopus
aKTMBMPOBAHHOIO KOMIMMEKCa B MPUMEHEHUN K MOHOMOEKYISIPHBIM
peakumam. Peakumm B pactBopax. Katanus. O6wwme npuHUMMbI
kaTtanm3a. [omoreHHbin katanuid. KWCNOTHO- OCHOBHbIN U
depmMeHTaTMBHBIN  KaTanu3. YpaBHeHue  bpeHcTega. ABTO
Katanutuyeckme peakumn. ['eTeporeHHbln KaTanus. AKTUBHOCTb U
CEeneKTUBHOCTb KaTanu3aTopos. OHeprus akTnBaumm
KaTanuTuyecknx peak- uun. Teopus mynbTunnetoB banaHavHa.
Teopusa akTUBHbIX aHCamMbnen

Ko6o3eBa.

YOMK
«dusnyecka
A XUMNA 2K
DIMX»
https://edu.vs
u.ru/course/vi
ew.php?id=99
16




1.6 | PaBHOBecCHbIe MNpegomet 7] 3agayun ANEKTPOXNUMUN. XumMmunyeckne 7 YOMK
npovuecchl B 3NEKTPOXNMUNYECKME npoLecchl. Knaccuueckas Teopus | «dusmnyecka
pacTBopax 3NEKTPONNTUYECKOMN auccoumaumm (AppeHnyc). | q xumus (2
3MNeKTponmTo OKkcnepvMeHTanbHble  OCHOBbI  Teopuu. [punoxeHve 3akoHa cemecTp)»
B AGVCTBYIOLMX Macc K npoueccy Anccounaunm B pacTBopaXx. | punc.iiady .y

HepocTaTtkn Teopun AppeHuyca. NUPS./ECULV
MexaHn3ambl 0bpa3oBaHVsi pacTBOPOB 3NeKkTponutoB. Ponb MOH- w
OVNONbHbLIX  B3aMMogencTBun B pacTtBopax. ConbBaTtaums Iview.php?id
(rvopaTtaums) noHa. TepmoavHammyeckue yHKUUM obpasoBaHus =2084
MOHOB B pacTBOpax M UX NpakTnyeckoe onpegeneHve.

MexunoHHble  B3aMMOOENCTBUST B pacTBOpax  JMEeKTPOnuTOB.

MpuHUMNBI  TepMoaMHamMu4eckoro onucaHus. CpegHun  MOHHBIN
KO3(PULMEHT aKTUBHOCTM U CPeOHSAs MOHHAas aKTMBHOCTb. Bbibop

cTaHgapTHoro coctosHusa. [Npasuna Jlbtouca—PeHpana. [lNpasuno

BpéHcTena. Mpeanockinkn 1 OCHOBHbIE BbIBOAbI TEOPUMM PacTBOPOB

CUnbHbIX anekTponutoB [ebas—Xwokkens.

OCHOBHbIE MOMNOXEHUS TEOPUU KUCIOT M OCHOBaHui BpéHctepa—

Jloypu. ConpsikeHHble KMCMOTHO-OCHOBHbIE napebi.
MpoTonuTnyeckoe u aBTONPOTONUTMYECKOE paBHOBecus. OHHOe

npoussegeHve BoAdbl. BopopogHbin  nokasaTens. KoHcTaHTa

KACMOTHOCTM W KOHCTaHTa oOcHoBHOCTW. CTeneHb npoTonusa.
KucnotHo-ocHoBHble  BydepHble  pactBopbl.  [lpousBegeHve
pacTBOpPMMOCTM U ycroBuMe o0Opas3oBaHWs ManopacTBOPUMbIX

rMapoKCUOoB B pacTBOpax.

1.7 | oHHbIN OCHOBHbIE MEXaHWU3Mbl MOHHOMO TpaHcMnopTa. TepMoaMHaMmmnyeckne Y3MK
TpaHcnopT B YCNOBMA  BO3HWKHOBEHWsT  MoTokoB  Anddy3nn,  murpaumn, | «duamyecka
pacTBopax KOHBEKUMW.  ONEeKTpoXmMmuyeckuin — noteHuman.  COOTHOWEHVE | g xymus (2
3MNeKTpon1TOoB HepHcTa—OnHwTenHa. [Oudpdysns B pacTBopax 3SneKTpOnvTOB. cemecTp)»

MoHATMe o anddy3moHHOM noTeHuunane. httos://edu.v
OnekTpnyeckas NpOBOAMMOCTb  PacTBOPOB  3JIEKTPOSINTOB: AR5 eaLLY
yaenbHasi, MonspHasl. OnekTpuyeckas MNOOBWKHOCTb  MOHOB. w
MpepenbHaa  anekTpuyeckass  MOABWKHOCTb  MOHOB.  3akoH /view.php?id
Konbpaywa v cnegctsua  u3  Hero. [lpasuno BanbaeHa— =2084
MucapxeBckoro.  AHOManbHasi  3ANEKTPOMPOBOAHOCTb  MOHOB.

BnusHue  pasnuuHbix  (QaKTOPOB  Ha  3NEKTPONPOBOOHOCTb

pacTBopoB. Yncna nepeHoca NOHOB MU MeTOoAbl UX onpeaeneHus.

OnemeHTbl  Teopuu  anekTponpoBogHocTM  [ebas—Xokkens—

OH3zarepa. OnekTpocopeTmyeckoe 1 penakcaumoHHOE TOPMOXEHMS.

OdbdhekTbl BuHa n Jebas—PanbkeHrareHa. Oddekt dapages.

MamepeHne anekTponpoBOAHOCTW pPacTBOPOB C MPUMEHEHWEM

MOCTOSIHHOTO M MepemMeHHOro Toka. KoHaykromeTpuyeckoe

TUTPOBaHMe.

1.8 | TepmoguHamuka MoTeHumanbl, xapakTepusyloLme 3NeKTpuyYeckoe CocTosHne dasbl: YOMK
reTeporeHHbIX MOBEPXHOCTHLIN,  BHELIHWA,  BHYTPEHHUW.  XuMuyeckun  un | «duamyecka
ANEKTPOXMMUYECK | SMEKTPOXMMUYECKUA MoTeHuuansl 4Yactuu. BonbTa-noteHuman. | g xyumus (2
nX CUCTEM [anbBaHW-noTeHuman. [loHATME  anekTpoaHOro  noTeHuuana. cemecTp)»

YpaBHeHMe HepHCTa Ons paBHOBECHOrO ranbBaHW-NOTEHUMana u
paBHOBECHOIO 3NEeKTPOLHOro noteHunana. CtaHgapTHbIn
BOAOPOAHBLIN  anekTpod. Tabnuubl CTaHAApTHbIX  3NEKTPOAHBIX
noTeHuyuanos. Psg HanpsXeHUnn MeTansos.

PaBHOBecHas anekTpoxumuyeckas uUenb. [lpaBuna  3anucwu.
HanpsikeHune uenu, cBs3b C NOTEHLManaMmn OTAENbHbIX 3IEKTPOLOB.
AHOO n KaTop B anekTpoxumuyeckon uenn. OCHOBHOE ypaBHEHWE
3NEKTPOXMMUNYECKON  TepMOAMHaMuKu.  YpaBHeHne  [unbbca—
[enbmronbuUa A4na HanPsKEHUsT ANTEKTPOXUMMNYECKON LIEMMN.
Knaccudmkaumsa anektpogoB. Onektpoabl | poga. 3nektpoapl I
poaa. KanomenbHbin M xnopuacepebpsiHblA  3nekTpoabl.
OkncnuTenbHO-BOCCTaHOBUTENbHbIE anekTpoabl. [pasuno JlioTtepa.

XUHIMOPOHHbLIN  anekTpond. [asoBble anekTpoabl. BogopogHbin
anekTpoa. KncnopogHsiin ANeKTposa. HOwarpamma
ANEKTPOXUMMYECKON YCTOMYMBOCTM BoAbl. [MoTeHuwan [JoHHaHa.
MembGpaHHbI noTeHuuarn. MoHcenekTuBHbIe 3neKTpoabl.

CTeKNsIHHbIV 3NEKTPOA.

Onddy3noHHbIM noTeHumnan nu MeToapbl ero SfMMMUHUPOBAHMS.
Knaccudpmkaums asnektpoxmmumyecknx uenen. dusnveckue uenm.
KoHueHTpaumoHHble uenn 6e3 nepeHoca M C  NEPEHOCOM.
XumMmyeckme uenn. XMMm4eckne MCTOYHNKN TOKa.

https://edu.v

su.ru/course

Iview.php?id
=2084
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nOTeHLI,MOMeTpI/IH n ee BO3MOXHOCTU. Onpe,qeneHme vyucen
nepeHoca u KOS(*)(*)MLI,MGHTOB aKTUBHOCTM WMOHOB, CTaHAOAPTHbIX
ANEeKTPOOHbIX noTeHunanos, npomn3seneHunsa pacTBOPUMOCTHU
ManopacTBOPUMbIX ANEeKTPpoInToB NnoTEeHUNOMETPUNYECKUM
MeToJOoM. |_|OTeHLI,I/IOMeTpI/I‘-IeCKoe TUTpOBaHUeE.

1.9 | KuHetuka Onektponusep. AHog u katof B anekTponusepe. 3akoHbl dapages. YOMK
ANEKTPOOHbIX OTknoHeHns ot 3akoHoB Papaged. Beixoa no Toky. «dusnyecka
npoLLeCccoB. [MNOTHOCTb TOKa M CKOPOCTb 3NEKTPOAHOM peakumu. S XUMmst (2
Onektpoxumnyec | Monsdpusaumst  anekTpoga. MHOroctagMMHOCTL  3NEKTPOAHbIX cemecTp)»
Kasi kKoppo3usi npoLeccoB. Tinmutnpyrowas cragus BMEKTPOAHOTO | |t iad .y
MeTannos npouecca.lloHaTue o nepeHanpsXeHuu CTagui nepexopa 3apsaa, AUPS.TECU.Y

Onddy3nm, XMUMUYECKOW peakunn, Kpuctannmsauuu. w
Teopua anddysmoHHOro nepeHanpsxeHus. OnddysnoHHbIn crion /view.php?id
HepHcTta. BonbTamnepHble XapaKTepucTUKU (Nonsipu3aumoHHble =2084
KpvMBble) anekTpoga B cryvyae 3amefrnieHHon  anddysuu.
MpenenbHbI AN OY3MOHHBIN TOK.
Teopwusi 3amegneHHoOro nepexoaa 3apsga. BnusHue noteHyuwana Ha
CKOpOCTb Mepexofda 3apsga. YpasHeHnue batnepa—®onbmepa.
KoadbdpuumeHtel nepeHoca. Tok obmeHa. BonbramnepHble
XapaKTepucTnkn (NonsipusaumoHHbIE KPMBbLIE) ANeKTpoda B cry4vae
3amMeaneHHoro nepexoaa sapsaa. YpasHeHue Tadens.
Agcopbumsa n anekTpokanunnsapHble Kpueblie. [NoTeHLman Hynesoro
3apsiga. YpaBHeHue JlunnmaHa. [JBOMHOM 3MEKTPUYECKUIA CIIOM Ha
rpaHvue meTanna v pacrteopa. EMKOCTb ABOWHOMO 3nekTpu4eckoro
cnosi. MopgenbHble npencTtaBrneHUss O  CTPOEHUMUM  OBOWHOIO
3NEKTPUYECKOrO CrNos.
OnekTpoxuMmmyeckas kopposus metannos. Kopposus ¢ BOgOPOAHOW
U C kucnopogHom penonspusaumen. lMoTeHuman kopposun. Tok
kopposuun. [Ouarpammbl 3OBaHCa W WX 3Ha4veHuWe. AKTUBHOe,
NMaccMBHOE M TPaHCMACCUBHOE COCTOsIHME MeTanna. AHOAHas U
KaTogHas 3awwmTa. [MpoTtekTopbl. MHrMGUTOPBI KOPPO3NK.

2. MpakTuyeckne 3aHATUA

He NPeAyCMOTPEHbI Y4EOHbIM NSIAHOM

3. JTabopamopHbie pabombl

3.1 | lNepBblii 3aKOH OnpepneneHue TennoTsbl guccounauum crabor KUCnoTobl
TepMOANHAMUKMU. Onpepnenenue TennoTsl rmaparauum rugpaTtaumm conuv
Tepmoxmumus. OnpepneneHune TeNNoOTbl OKUCNEHUS LLlaBeneBom

kncnotel OnpegeneHve TennoTel 0bpasoBaHus
TBEpOOoropacTesopa
OnpegeneHune TENOEMKOCTU XUAKMX U TBEPAbIX BELLECTB

3.2 | BTopoi 3akoH M3mepeHune TemnepaTtypHoro koadpduumnerHta 34C

TEPMOANHAMUKM.
OHTponua n
TepMoanHaMmmnye
ckue
noteHumarnbi
XUMUYECKUX

peakuunn

3.3 | TepmoauHamuka Kpuockonus. OnpegeneHne MOnsipHOM Macchbl BellecTBa
pacTBOpPOB U Kpuockonus. OnpegeneHne cTeneHn anekTpornnTuyeckom
ha3oBbIx auccoumaunn OnpegeneHne ko duumMeHTa pacnpeaeneHunsa noga
paBHOBECUIA MEXAY OpraHMYeCcKNM U HEOPraHNYEeCKMM PacTBOPUTENAMMU

[1ByXKOMMNOHEHTHbIE CUCTEMbI C OTPAHNYEHHON PacTBOPMMOCTLIO B
XNOKOM COCTOSAHMM (cucTeMa oeHoN-BoAa)

TpPEeXKOMNOHEHTHbIE CUCTEMbI C OFPAHUYEHHOW PaCTBOPUMOCTLIO B
XNOKOM COCTOSIHUM

3.4 | Xumunyeckoe Xumumyeckoe paBHOBeCHE B CUCTEME NOOUA Kanna — Xnopug xenesa
paBHOBeECKE (1

3.5 | OcHoBbl [fOMOreHHO-KaTanMTM4ecKkoe OKUCHEeHNE nogmnaa Kanums
XUMUYECKOM nepcynbdaTtoMm aMmmMoHUA
KNHETUKN N KaTanutnyeckoe pasnoxeHue nepokcuga
KaTtanunsa BogopoAa KnuHeTtuka rmaponmnsa ykCycHoro

aHrmgpuga
KnHeTuka pacTBopeHus cynbdaTa Kkanbums B
Boge KuHeTuka omMbineHus atunauerara
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3.6

PaBHOBECHbLIE
npoLecchbl B
pacTBopax
3NEKTPONIMTO
B

OnpeaeneHne MOHHOIO NpousseneHns Boabl HaxoxaeHue
KOHCTaHT 06pa3oBaHuUin 0QHOAAEPHBIX KOMMIIEKCOB MEeTanoB
OnpeaeneHne KOHUEHTPALMOHHOI KOHCTaHThI Anuccoumnaumm
cnabon KucnoTbl

OnpeaeneHne KOHUEHTPALUMOHHOM KOHCTaHTbI FTMApOnmM3a conm
OnpeneneHue npovsBeaeHNs pacTBOPUMOCTM
TpyaHopacTBopumMon conu cepebpa

OnpeaeneHne NponsBedeHns pacTBOPMMOCTH
TPYAQHOPACTBOPMMOTO rMapokcuaa

3.7

MOHHbIN
TpaHCNopT B
pactBopax
3NEKTPONMTOB

M3mepeHne cobCTBEHHON 3neKTpUYEeCcKon NpoBoAUMOCTHY BOAbI NN
BOLHO-OPraHN4eCcKoro pacTBOpUTENs

OnpepneneHune npeaensHON MOMSIPHOWN 3NEeKTPONPOBOAHOCTH
CUIbHOrO 3aneKTponuta

lNpoBepka 3akoHa pa3baBnenunsa OcTtBanbaa

OnpegeneHune KOHCTaHTbl AMCCOLMaLMM YKCYCHON KACMOTbI B Pa3HbIX
pacTBopUTENAX

KoHaykTomeTpuyeckoe TUTPOBaHWNE

OnpeaeneHune Yncen nepeHoca MOHOB METOLAOM ABUXKYLLENCS
rpaHuubl

OnpepgeneHune Yncen nepeHoca MOHOB MeTogom 'mtTopda

3.8

TepmoguHammka
reTeporeHHbIX
3ANEKTPOXMMUYECK
MX CUCTEM

Peanusauus anektpoga | poga v onpegeneHne craHaapTHOro
noTeHumana

Peanusauus anektpoga Il poga u onpegeneHne ero ctaHgapTHOro
noTeHumana

Peanusauns okmcnntenbHO-BOCCTAHOBUTENBHOMO 3MekTpoaa u
onpegeneHne ero cTaHOapTHOro NoTeHUuana

["a30BbI BOAOPOOHbLIN INEKTPOS

MoHOoCceneKkTUBHbIN CTEKISIHHBIN

anekTpoa

Onpepnenenune pH BogHoro pacteopa NOTEHLUMOMETPUYECKUM
MeTo0M

[MoTeHuMomMeTpu4eckoe TUTPOBaHUE

3.9

KuHeTuka
SNEKTPOAHbIX
npoLeccos.
OnekTpoxnmu
yeckas
Koppo3us
mMeTannos

OneKTponM3 BOAHbIX paCTBOPOB 3N1EKTPONNTOB

N3yueHne 3akoHOMEpPHOCTEN aHOAHOr0 PacTBOPEHUS Mean B
XINOPUAOHBIX 3NEeKTponuTax

M3yyeHne KMHETMKN BOCCTAHOBIEHNSA KUCopoaa Ha CTaunMoHapHOM
MeOHOM 3MEeKTPoAE B KACHbIX XMOPUAHBLIX UK CynbdaTHbIX
pacTBopax

M3yyeHne KMHETMKN BOCCTAHOBIEHMS KMCopoaa Ha BpallaroLemcs
ONCKOBOM 3neKkTpoae

VWccnepoBaHune paboTbl KOPPO3MOHHOIO 3f1eMeHTa

N3mepeHne emkoctn OC Ha TBEpAOM 3MEKTPOAE NPU NOMOLLM
MOCTa NepeMEHHOro Toka

MonyyeHne ranbBaHoCcTaTMYECKON KpnBon 3apsixkeHuns Pt(Pt)-
3NeKTpoaa B CepHON KucnoTe

ViccnepoBaHnune agcopbuumn aTomapHOro Bogopoaa Ha
NMaTUMHMPOBAHHOM NNATUHE METOAOM LMKITMYECKOW NIMHENHON
BOfIbTaMnepomeTpum

VccnepoBaHve BNUSHUS MHTMOUTOPOB HA KUHETUKY aHOOHbIX U
KaTOAHbIX NPOLECCOB Ha Xenese B KUCIoW cpeae

13.2. Tembl (pa3genbl) AMCLUMNNUHBI U BUAbI 3aHATUIN

Buabl 3aHATUN (Y4acoB)
Ne HanmeHoBaHue TemMbl CamocTosTenLnas
n/n (pasgena) oucumnmHbl Jlekuum 'pynnoBble JlabopatopHble a6oTa Bcero
KOHCynbTaumm P

1 [MepBbI 3aKOH TEPMOANHAMMUKMN. 10 1 18 o4 53
Tepmoxumus.
BTopow 3akoH TepMOANHAMUKMN.

> OHTponusa n TepmoanHamMmyec- 12 > 12 26 52
Kve noTeHumarnbl XMMNYeCKnX
peakuun

3 TepmoauHamuka pacTBOpOB U 12 > 24 26 64




¢a30BbIX paBHOBECUI

4 XvMun4eckoe paBHOBeCHe 8 1 24 24 57

5 OCHOBbI XMUMUYECKOW KMHETUKMN 8 > o4 o8 62
M KaTanuaa
PaBHOBecCHbIe npouecchl B

6 | pacTBopax aMeKkTponuToB 14 2 20 26 62
MOHHbIN TpaHCnopT B

7 | PacTBOpax anekTponuTos 12 > 22 24 60
TepmogmHamuka reTeporeHHbIxX

g | 3NEKTPOXMMUYECKNX cHCTeM 16 > o4 o 56
KnHeTunka anekTpoaHbIx

9 | npoueccos. 12 > 24 26 64
OnekTpoxnMmmnyeckas
KOppo3usa MeTannos
Utoro: 104 16 192 228 540

14. MeToanyecKkue yKkaszaHuA Ansi ooyyaroLWmxcsa no 0CBOEHUIO ANCLUNIIUHbI

[Mpn 0CBOEHUMN NEKLMOHHOrO MaTepmana Heobxoanmo paboTaTb HE TONbKO C KOHCMEKTaMWU NeKUUn, HO
N C PEKOMEHOOBAHHON y4ebHOM U MEeToAMYeckon nutepaTtypon. JlabopaTopHble 3aHATUSA MO U3y4aeMoun
ancumnnuHe nposogaTca  Ana 1) 03HaKOMIEHUS C TEOPETUYEeCKOM OCHOBOW paboTbl, 2) OCHOBHbLIMM
npyeMamm n TexHukonm OesonacHocTu npu pabote C ucnonb3yembiMn npubopamyn n peaktmsamu, 3)
BbIMOSTHEHUST 9KCMEPUMEHTANbHOM 4YacTu paboTbl, 4) o06paboTkM SKCNEpUMEHTAlbHbIX PEe3yrnbTaToB U
NpeaoCTaBneHns nx ansa npeaBapuTenbHOW NPOBEPKN NpenogaBaTtento.

3awmTa nabopatopHon paboTbl NPOBOAUTCS C LENbi0 BbISIBIIEHUSA YPOBHSA OCBOEHUSA Martepuana no
Tematuke paboTbl CMOCOBHOCTM [AaTb NpPaBUSIbHYD TPAKTOBKY pe3ynbTaTam, MOMyYeHHbIM npwu
BbIMONHEHMM paboTtbl. 3awmta paboTbl 3aknyaeTcs B odopmreHun pabor, ycTHon 6Gecene
npenogaBaTtenst co CTyQeHTOM MO MOMy4YeHHbIM B paboTe pesynbTaTtaM M OCHOBHbIM TEOPETUYECKMM
NOHATUAM NO Teme paboThbl.

KOHTpONb OCBOEHMSI TEOPETMYECKOro Martepuana npoBoguTCA Mocfne MNpOoCNyLUMBaHUA CTygeHTamm
NEKLMOHHOro Matepuana no Kaxxgon Teme B BUAe KONfoKBuyma.

K ak3ameHy aonyckarTcs TONbKO CTYAEHTbI, BbIMOMHMBLUME U OTYUTaBLUMECS NO BCEM NlabopaToOpHbIM
paboTtam, npeayCMOTPEHHbIM Y4E€OHbIM NAAHOM.

Mpn peanusaumm ANCUUNANHBI C UCNOSIb30BAHNEM AUCTaHLMOHHbBIX 0Bpa3oBaTenbHbIX TEXHOMOMMN
MCMOMb3YTCA  UHCTPYMEHTbl  9MNEKTPOHHOM  MHAOpMaLMOHHO-0OpasoBaTensHon  cpegbl  BIY
«ONeKTpOoHHbIN yHMBepcuTeT BIY» (https://edu.vsu.ru) n/unm “MOOK BI'Y” (https://mooc.vsu.ru), cepuchl
BMAeoKoHepeHuun (BigBlueButton), anekTpoHHasa noyta, MecceHaKepbl U COLICETU.

15. NepeyeHb OCHOBHOW M AONONTHUTENBLHOMW NUTEepaTypbl, PECYPCOB UHTEPHET,

HGOﬁXOAMMbIX Ansa ocBoeHusa gucumniinHbl
a) ocHOBHas nuTeparypa:

Ne n/n NcTouHmK
EpemuH B.B. OcHoBbl 06wwer u domanyeckon xumuu : y4eb.nocobue ans cTya. Beicw. y4eb. 3aBe-
1 AeHunn, obyy. no HanpasneHuo «Xumusa» / B.B. EpemuH,. A.A. Bopesckuin. —JonronpyaHbin :

MuTtennekt, 2018. — 848c.

HamackuH B.b. OnekTpoxmmus : [yaebHoe nocobue ons cryd., 06yy. Mo HanpaBfeHUo NoAroT.

2 "Xumuna"] / B.6. Oamackun, O. A. MeTpun, I'. A. UupnvHa .— U3g. 3-e, ncnp. — CaHkr-INeTepbypr [u
ap.] : Ilans, 2015 .— 670 c.

da3oBble paBHOBECKS B MHOTOKOMMOHEHTHbIX cuctemax : yyebHoe nocobue / I.B. Bynngoposa [un
3 ap.] .— Kasanb : U3g-Bo KHUTY, 2014 .— 93 ¢. — ISBN 978-5-7882-1550-1 .—
<URL:http://biblioclub.ru/index.php?page=book_red&id=427849&sr=1>.

BapeHuos, B.K. Onekrpoxmmnyeckmne cuctemsl u npouecchl / B.K. BapeHuoB ; PoroxHukos H. A. ;

4 YBapoB H. ®. — Hosocubupck : HI'TY, 2011 .— 102 ¢c. —
<URL:http://biblioclub.ru/index.php?page=book&id=228776>.



https://edu.vsu.ru/
https://mooc.vsu.ru/
http://biblioclub.ru/index.php?page=book_red&amp;id=427849&amp;sr=1
http://biblioclub.ru/index.php?page=book&amp;id=228776

6) gononHUTenbHas nNuTeparypa:

Ne n/n McTOYHMK
5 EpemuH E.H. OcHoBbI xMMuyeckon TepMmoanHammkm : yyebHoe nocobme anga ctyg. XvMm. cneL. yH-TOB
/ E.H. EpemuH .— M. : Bbicwas wkona, 1974 .— 340 c.
6 Montopak O.M. TepMmoanHaMumka B (oM3NYECKOM XUMUK ; y4EOHUK OIS XUM. U XUM.-TEXHOS. cnedy,.
By30oB / O.M. lNontopak .— M. : Beicw. wk., 1991 .— 318 c.
Ctpombepr A.l. dusundeckas xmumums : Y4ebHUK Ans XMMUYECKnx cneyunansHoctern By3os / Al
7 Ctpombepr, .. CemueHko. : nog pea. A.l'. Ctpombepra. — 7-e n3a., ucnp. — M. : Beicw. wk., 2009
— 527 c.
8 dusmdeckas xumus : B 2 kH. / K. C. KpacHoB [1 ap.]. - KH. 1: CTpoeHue BewecTtBa. TepMogmMHamumka
.— 3-e n3a., ucnp. — 2001 .— 511 c.
9 dusmndeckas xumuns : B 2 kH. / K. C. KpacHoB [u gp.]. - KH. 2: SnekTpoxummnga. XuMnieckas KuHeTuka
n katanu3 .— 3-e 13g., ucnp. — 2001 .— 318 c.
10 OTkMHC IN. dusunyeckasn xumus : B 3-x yactax / MN.91kuHc, k. e Mayna. — YacTtb 1. PaBHoBeCcHast
TepmogmnHamuka. — M. : Mup, 2007. — 494c.
BaxuH H.M. TepmognHamuka Anst XUMUKOB : y4ebHMK ANns cTyd. By30B, 06y4. No cneumanbsHoCTH
11 «Xumusay [ H.M. baxuH, B.A. iBaH4yeHko, B.H. NapmoH. — 2-e nepepab. N gon. — M. : Xumus : Ko-
nocC, 2004. — 415c.
Baripamos B.M. OCHOBbI XMMWUYECKOWN KNHETMKM 1 KaTanu3a : y4eb. nocobue ans ctyd. xuM. dak. yH-
12 TOB, 06Yy4. no cneu. 011000 "Xumua" n HanpaeneHuto 510500 "Xumuns" / B.M. banpamos. — M. :
Academia, 2003 .— 251 c.
13 PomaHoBckuin b.B. OcHoBbI xumudeckon kuHetukmn / b.B. PomaHoBckuid. — M. : Ok3ameH, 2006. —
415c.
14 EpemuH E.H. OcHOBbI XMMUYeCKom KMHETUKM : y4ebHoe nocobue ans ctyd. xum. dak. yH-Tto / E.H.
EpemuH .— 2-e naa., gpon. — M. : Beicwas wkona, 1976 .— 373 c. : un., Tabn.
15 HamackuH B.5. OCHOBbI TEOPETMYECKON INEKTPOXUMUN : y4ed. nocobre Ansa CTyd. XMMuY. cney,. By-
3oB / 6.6. JamackuH, O.A. NMeTtpun .— M. : Bbicwas wkona, 1978 .— 238 c.
16 HamackuH B.5. BBegeHne B aneKTpOXMMNYECKYIO KUHETUKY : y4eb. mocobue anst CTya. XMM. cned,. yH-
TtoB / B.6. JamackuH, O.A. MNMeTtpun .— M. : Bbiclias wkona, 1983 .— 399 c.
17 Baroukun B.C. OcHoBbl anektpoxumum / B.C baroukuin. — M. : Xumus, 1988 .— 399 c.
18 PotnHsaH A.J1. TeopeTuueckas anektpoxmmus / A. J1. PotuHsH, K. W. TuxoHos, U. A. lWowwnHa. — J1. :
Xumusa, 1981 .— 422 c.
Namannos H.A. Onektpoxumusa pactsopos / H.A. Uamannos .— 3-e n3g., ncnpae .— M. : Xumus,
19
1976 .— 488c.
Hukonbckui B.I. MoHocenekTuHble anektpoapl / B.MN. Hukonbckun, E.A. MatepoBa .— J1. : Xumus.
20
JleHuHrp. ota-Hue, 1980 .— 239 c.
MpakTukym no dmamyeckon xummn. TepMmogmHamuka : y4eb. nocobue ansi ctyd. By3oB, 06y4. No Ha-
21 npaeneHntio «Xumusa» u cneuunansHoctn «Xumus» / E.MN.Arees [u gp.] : noa pea. E.MN.Areesa, B.B.
JlyHnHa. — M. : Academia, 2010.- 218c.
29 MpakTuyeckune paboTtkl No dmamdeckon xummm : y4ed. nocobue / KO. IN. Akyrnosa [u gp.] ; Moa pea.
K.MN. MuweHko n ap. — 5-e n3g., nepepab. — CI16. : MNpodeccus, 2002 .— 384 c.
23 LWaTanos A.A. MNMpakTukym no dpuanyeckon xmumum : y4eb. nocobue ansa cTyg. XmMund. 1 XMMMKO-
TexHon. cneu. By3os / A.A. Watanos, N.K. Mapwakos .— M. : Beicwas wkona, 1975 .— 284c.
o4 MpakTuKym Mo anekTpoxmmMum : y4eb. nocobume ansa xumud. cneu. By3os / b.6. lamackuH [n gp.]. —
M. : Bbicw.wk., 1991 .— 287 c.
o5 MoTteHumomeTpus. Y.4: Mpaktnkym no cneuymansHocTn 011000- Xumus / cocT.: A.B. BBegeHckun [m
ap.J. — 2003 .— 79 c. (Ne 720).
26 EpemuH B.B. 3agadHuk no dmsnyeckom xumun / B.B. EpemuH [ gp.] — M. : Ok3ameH, 2003. — 318 c.
JlaboBwuy, J1. 3agaun no dumaunyeckom xummnm ¢ peweHnamm / nog pea. 0. B. dununnosa .— M. : Mup,
27
1972 — 442 c.
o8 dusnyeckan xumus B Bonpocax u oreeTax: KnHeTtuka. Anektpoxumus : y4eb. nocobue ansa crya.
XuM. cney. yH-toB / E.M. KysHeuoBa [v ap.]. — M. : N3g-so MI'Y, 1981 .— 264 c.
C6opHMK 3agay4 No TEOPETMYECKOW 3NEKTPOXuMUM : yd4eb. nocobme ans cryg. By3oB, 00y4. no cneu,.
29 "TexHonorusa anekTpoxumudecknx npoussoncTts” / nog peq. .M. Kykosa .— M. : Beiclias wkona,
1982 .— 159 c.
30 KpaTkun cnpaBoYHUK prn3nKo-xummyeckmx senuudnH / nog pea. A.A. Pasagens, A.W. NoHomapeson .
— M. : Bepbym-M, 2008 .— 230 c.
31 Hobow [l. DneKTpoXnMmnyeckme KOHCTaHThI : cnpas. Ang anekrpoxumukos / [1. Jo6ow. — M. : Mup,
1980 .— 364 c.
32 Cﬂp438Bé)‘-IHVIK no anektpoxumun / noa pea. A.M. CyxotuHa .— J1. : Xumu4 . JleHuHrp. ota-Hue, 1981
— C.




B) MH(pOpMaLIMOHHBLIE INNEKTPOHHO-0Opa3oBaTesibHbIe pecypchbl (ouLumanbHbIe pecypCbl MHTEPHET):
33 www.lib.vsu.ru — 3HB BI'Y

34 YOMK «dPusnyeckasn xummsa 2k» https://edu.vsu.ru/course/view.php?id=9899

35 | YOMK «3Qnektpoxumus» https://edu.vsu.ru/course/view.php?id=2084

16. MNepeyeHb y4eOHO-MeTOAMYECKOrOo obecneyeHMsa ANA CaMOCTOATEeNIbHOM paboTbl
(y4ebHo-memodudeckue pekomeHOayuu, nocobus, 3adayHuKu, MemoOu4ecKUe yKa3aHUs [0 6bIMOJIHeHUI
npak- mu4eckux (KOHmMpPOosbHbIX) pabom u 0p.)

Ne n/n UcTouHunk

COOopHMK NpUMepPOB 1 3afad No aNeKkTpoxmmmnn ;: yyedbHoe nocobue / [A.B. BeeaeHckuii n gp.] .—
1 Cankr-lMeTepbypr ; Mocksa ; KpacHogap : Jlanb, 2018 .— 204, [1] c.

dusunyeckan xmmuns : Pabodas nporpamma Kypca onsi ctyq. Xum. gak. no cneyunanbHocTh "Xumns"
2 / BopoHex. roc. yH-T. kad. cus. xumun; Cocrt.: A. B. BBegeHckun [u gp.] — BopoHex : b.u., 2002
.— 16 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03019.pdf>.

MpakTukym No pmamdeckon Xmmum : onsa cTyq. Xum. dak. scex opm obyyeHus / N.K. MapLuakos
3 [v gp.]. Y. 1: Xumnyeckasa TepmoguHamuka .— 2002 .— 88 c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.

KnHeTuka XMMMUYEeCKUX U 3NEKTPOXUMUYECKNX MPOLLECCOB. ONEKTPONPOBOAHOCTb : MPaKTUKYM Mo
criey. 011000- Xumus / Coct.: A.B. BBeaeHckuii [u ap.] — Bopowex : JIOI BI'Y, 2003. -

Y. 2 .— 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHOBeCHbIE aMeKTPOAHbIE CUCTEMBI. [paHMLa pasgena 3apsKeHHbIX a3 : NPaKTUKYM Mo creLl.
5 011000- Xumus / cocT.: A.B. BBegeHckun [n ap.]. — BopoHex, 2003-.

Y. 3/ Cocr.: A.B. BeegeHckui, E.B. BobpuHckas, WN.B. MpoTtacosa, H.B. Coukasa. — 79 c. : (Ne
719) — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

C6opHUK NpyMepoB 1 3aday No MU3MYECKon XMMnUn : AN CTyg. Xumud. dak. Bcex popm obyde-

6 Hus / cocT.: KpaByeHko T. A., BeegeHckun A.B., Kosagepos O. A. - Y.I: Xumunyeckasa TepmoanHa-
mMuka .— 2002 .— 63 c¢. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.
CO60opHUK NpMepoB 1 3aday No U3MYeCcKon XUMUn : Ansa cTyg. Xumud. dak. Bcex doopm oby4ye-

7 Husa / cocT.: BBegeHckun A.B., KpaBueHko T.A., Kosagepos O. A. - Y.2: XuMmnyeckas TepmoanHa-
Muka .— 2002 .— 67 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.
C6opHuK NprMepoB 1 3aday No aNekTpoxmmMum : y4eb. nocobue / coct.: A.B. BeegeHckun [n ap.]

8 .— BopoHnex : ML BI'Y, 2010. - Y. 1: PaBHOBECHbIE NpoOLIECChI B pacTBOpax 3NeKTPOSIMTOB .—
39 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

CO60opHUK NpMepPOB 1 3aady No 3MekTpoxmmum : y4eb. nocobue / coct.: A.B. BegeHckuii, C.A.

9 KanyxwuHa, T.A. KpaBueHko [u ap.] . — BopoHex : UIML, BI'Y, 2010. - Y. 2: oHHbIN TpaHchopT.
KynoHomeTpusa .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.
10 CO60opHUK NpMMepPOB 1 3aady No 3MeKkTpoxmmMum : y4ebHoe nocobue / cocT.: A.B. BBegeHckui [n

ap.] .— Boponex : VML, BI'Y, 2010. - Y. 3: PaBHOBeCHbIE 3NEKTPOAHbIE CUCTEMBI .— 66 C.

17. O6pa3oBaTtenbHble TEXHOMOrMN, UCNONb3yeMble NpU peanusauum yyeoHomn
OUCLUMNIINHBbI, BKNOYasa AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe obyyYeHUe):

Mpn peanu3aaumm y4eBGHOW AMCUMNAMHBLI WUCMONb3YKTCA 3NEeMEHTbl 3NIEKTPOHHOrO 0byveHnss 1
pasnuuyHble  OUCTaHUMOHHble obpas3oBaTenbHble  TexXHoMnorMu, nossongwlwme obecneumBaTb
onocpegoBaHHOE B3aMMOAEWCTBME (Ha pacCcTosHUW) npenogasaTenen n obydvarowmxcs, BKoYas
WHCTPYMEHTbl  3NEKTPOHHOW  MHOpMaunoHHO-obpasoBaTenbHon cpeabl BIY  «3neKkTpoHHbIN
yHuBepcutet BlY» (https://edu.vsu.ru) w/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHve
BebOvHapoB, BMOEOKOH(EPEHUM (B TOM 4ucne c npumeHeHnem cepsucoB Zoom, Discord n gp.),
B3aMMOAENCTBUE B COLICETSX, MOCPEACTBOM 3MIEKTPOHHOM NOYTbI, MECCEHXKEPOB.

18. MaTepnanbHO-TeXHU4YECKOe obecnevyeHne AUCLUNIIUHDbI:

MpoekTop, HOYTOYK, 3KpaH, peakTuBbl U XMMUYecKas nocyaa, AoCKa yYyeHn4yeckas, wkad BbITSXHOW,
BoAsHas 6aHsA, TepmocTaT, KOMNMekcHas nabopaTopus no U3NYecKon XMMuUM (TeEPMOAMHaAMUKM U
KMHEeTMKA), BECbl aHANUTUYECKNE, MOHOMEPDI, CYLLMITbHBIN LWIKad), akBaguCcTUNNsaTop.
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http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf
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http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHNsA TeKyLWen N NPOMEXYTOYHON aTTecTauun

cofep)aHNeM crnenyrLmMx pasaenos ANCUUNIHGIL

nOpFI,D,OK OLEHKN OCBOEHUA o6yqa+ou.|,|/|M|/|c;| yqe6Horo MaTepunana onpeaendaeTcqd

HanmeHoBaHve NnaunkaTop(bl)
r'|\;gn paspena avcunnmmuel | OMNeTeHUMA(M) [OCTVKEHMS OuerouHbie cpeacTsa
(mogyns) KoMneTeHummn
MepBbIi 3aKoH OrK-1  OriK-2 OrnK-1.1, OlK- KoHTponbHas
TEPMOANHAMUKM. OrliK-3 1.2, OMK-1.3, pa6ota Ne1
1 Tepmoxumus. OrnkK-2.1, OriK- JNabopaTtopHble
: 2.2, OlNK-3.3, paboTbl
OrlK-3.1, OrK- 3.2
Bropoit 3akoH OrK-1.1, OrK- KomnnekT TectoB
TEPMOANHAMMKN. 1.2, OlK-1.3, Ne1 KoHTponbHas
2 QHTpONUA U 825; OfK-2 OriK-2.1, OriK- pabota Ne1
: TepMoauHamuiyeckme 2.2, OlK-2.3, JlabopaTtopHble
noTeHumanbl OrlK-3.1, OrK- 3.2 paboTbl
XMMWYECKUX peaKLmii
TepmoguHamMmuka OlK-1.1, OlNK- KomnnekTt TecTtoB
pacTBOpPOB 1.2, OMNK-1.3, Ne1 KoHTponbHas
5 | thasosbix 8::"&:; ONK-2 | onk-2.1, onk- paboTa Ne1
paBHOBeECWI 2.2, OMNK-2.3, Na6opaTopHble
OI'IK-31, OrlIK- 3.2 pa6o'|'b|
XvMunyeckoe Or1K-1.1, OlK- KomnnekT TectoB
paBHOBecue 1.2, OlK-1.3, Ne1 KoHTponbHas
. oner Oz | onk-2.1, onk- paGota Ne1
2.2, OlK-2.3, NaBopatopHble
OrlnK-3.1, OrK- 3.2 paBoThbl
OcHosBbl Or1K-1.1, OlK- KomnnekT TectoB
XVMUYECKON 1.2, OlK-1.3, Ne2 KoHTposnbHas
5 KUHETUKM U 82&; OfK-2 OnnK-2.1, OrnK- pabota Ne2
Katanmaa 2.2, OMNK-2.3, NaGopaTopHble
OrK-3.1, Ol1K- 3.2 pa6o'|'b|
PaBHOBeCHble OrK-1.1, OlK- KomnnekTt TectoB
npouecchl B 1.2, OlK-1.3, Ne2 KoHTponbHas
g | PacTeopax 82&; OfK-2 OlK-2.1, OrK- pabota Ne2
3MNEKTPONUTOB 2.2, OMNK-2.3, NaBopaTopHble
OrlnK-3.1, OrK- 3.2 paBoThbl
MoHHbIN TpaHCropT B OrlK-1.1, OrK- KomnnekT TecToB
pacTBopax 1.2, OMNK-1.3, Ne2 KoHTpornbHas
2 | anekrponuros 825; Onk-2 OriK-2.1, OrnK- pabota Ne2
2.2, OMK-2.3, Na6opaTopHble
OI'IK-31, OlK- 3.2 paGOTbl
TepmoguHamuka (1)£IKO1|_|1K (1)I;II<
reTeporeHHbIX T 1.9,
SMEKTPOXUMUYECKMX 825; 8H:§§ (ZDQK(-)ZI"EK’ (ZDQK KomnnekT TectoB
8 | cuctem AK-1 NK-2 OH’K-S.l,-dH’K- Ne2 KoHTporbHast
3.2, OMK-6.1, pabota Ne2
Or1K-6.2, OlK- KypcoBas pabota
6.3, OMNK-6.4; NK-1.1;
MNK-1.2; MK-2.1; MK-2.2




KnHeTuka anekTpoaHbIX 1OgKO1[_I1K OI;IK—
. -1.
NpoLEeccoB. , ,
OneKkTpoxmmmnyecka OrK-1 OrnkK-2 OrK-2.1, OMK- KoHTponbHas
9 OrK-3  OlIK-6 2.2, OlK-2.3, abota Ne2
7 KOppo3Ns MK-1 MK-2 OrK-3.1, OMK- P 2
MeTannos 3.2, OMK-6.1, Kypcosas paborta
Or1K-6.2, Ol1K-
6.3, OlNK-6.4
MK-1.1; MK-1.2; NK-2.1;
MK-2.2
MpomexyToyHasi aTTecTauus Komnnekr
dopMa KOHTpOnS — 3a4eT, TectoB Neft,
Komnnekr
TecTtoB Ne2

3K3aMeH Komnnekt KUM

Ne1, Komnnekr
KM Neo2

20. TunoBble OLEHOYHble cpeaAcTBa W MeToAuYecKMe MaTepuansbl,
npouenypbl oLeHUBaHUA

onpegensowme

20.1. TeKywWmM KOHTPONb yCNneBaeMoCTHU

Tekywan atrectaumMs nNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O TeKyllen arrectauum
obyyvatoLmxca no nporpaMmam BbicLlero obpasoBaHnsa BopoHEXCKOro rocyaapCTBEHHOro yHMBepcuTeTa.
Tekywasa artrectauus npoBoanTcs B hopmax: YCTHOro onpoca (MHAUBMAYanbHbIN ONpoc, poHTanbHas
becepna, goknagbl); MMCbMEHHbIX paboT (KOHTpoOsbHbIE, NNabopaTopHble paboTbl); TECTUPOBAHUS; OLIEHKM
pe3ynbTaToB NpakTUYEeCKOW AeATenbHOCTU (KypcoBasi paboTa). Kputepun oueHMBaHUS NPUBELEHbI HUXE.
KoHTponb ycneBaemocTv Mo AUCUMMAMHE OCYLLEeCTBNAETCH C MOMOLbIO CNeayroLnX OLEHOYHbIX CPeACTB:

lNepedeHb mem KOJ1JIOK8UYyMO8 UJjiu mecmosbixX 3adaHul:

3 cemecmp: «[llepeoe Havano mepmoduHamuku. Tepmoxumusi»; «Bmopoe Havarno mepmModUHaMUKU.
OHTpONMA 1 TepmoguHamMuYecKMe noTeHumanbl XMMUYECKUX peakuuny; « TepMoanHaMmmka pacTBopoBy; « XMMMUYECKoe
n pasoBoe paBHoOBeCUHE»

4 cemecmp: «PagHosecHble NMpouecchl 8 pacmeopax 31eKkmposiumos», «/oHHbIU mpaHcriopm 8
pacmeopax 35ekmponumos»; « TepmoOuHaMuka 2emepo2eHHbIX 311eKmMpPOOHbIx cucmemy; «KuHemuka
3/1€KMPOOBHbIX MPOUECCO8. DNeKMPOXUMUYECKasl KOppo3usi Memarsisios»

Ecnn konnokeuym no Teme npoxoauT B YCTHOW dhopMe, TO npernogdaBaTtenb, MNpOBOAALLMUNA
nabopaTopHble 3aHATUA, Npegynpexnaer O NPOBEAEHUU KOMMOKBUMYMA MWHUMYM 3a Hegento O ero
npoxoxaeHunsa. KonmnokBnym MpoOBOAMTCA MOCAE TOro, Kak no AaHHOW TEeME MNPOoYMTaH NEKUMOHHLIN
maTtepuan. Mo BbIbopy npenogaBaTensa KONSIOKBUYM MOXET OblTb OLEHEH KaK: «OTIANYHO», «XOPOLUOY,
«YOOBMETBOPUTENBHO» U «HEYO4OBMETBOPUTENBHOY», UMW Kak «3a4yTeHo» / «HeszadTeHo». OueHka 3a
KONMNOKBUyM, Hapsiay ¢ 6annamu, nonyYyeHHbIMU CTYAEHTOM MNPy BbINOSIHEHWUW, OPOPMAEHMM N OTYETE MO
nabopaTopHbiM paboTamM Y4MTLIBAOTCS MPU BbICTABNEHUN PE3YIbTUPYHOLEN OLIEHKM MpU NPOBEAEHUU
NPOMEXYTOYHOM aTTecTaumm (ak3ameHa). \

Kputepun #n wkKanbl OLEHMBaHUA pe3ynbTaTOB oOOy4YeHUs nNpuU TEeKyLWeM KOHTporne
ycneBaemMocTu

KpuTepuu oLieHMBaHUSA TEKYLLIEN YyCNeBAaeMOCTH LLikana oueHokK
Obyyarowutica e nonHol Mepe enadeem meopemuyeckuMU OCHo8aMu 10 OmnuyHo
OaHHOMYy paslesly QU3UYECKOU XUMUU U/U  37IeKMPOXUMUU, CriocobeH (3aumeHo)
unmocmpuposame omeem npumepamu, ghakmamu, MPUMeHsIMb
meopemuyeckue 3HaHUs 07151 peueHUsT rMpakmu4yeckux 3adad.
Obyyarowutica enadeem meopemuy4yecKUMU OCHogaMu o OaHHOMY pa3desy Xopouwo
¢usuyeckol XumMuu Uu 37IEKMPOXUMUU, HO npu omeeme donyckaem owubkKu , (BaumeHo)
Komopbie crocobeH ucrpasume.
Obyvarowutics enadeem 4acmuyHO MEopPemuyYecKUMU OCHo8aMmu Mo OaHHOMY Ydosnemesopume
pasdeny uaudeckol XUMuu Uiu 31eKmpoxXuMuU, 3Haem OCHOBHbIe MOHSMUS U NIbHO
onpedesieHuUsl, HO UCMbimbi8aem mpyOHOCMU Mpu NPUMEHEHUU MeopemuvecKux (8aumeHo)
3HaHUU 0518 peweHUs npakmu4eckux 3adady.
Obyuyarowutica OdeMOHcmpupyem OmpbI8OYHbIEe, (bpacMeHmapHble 3HaHUs Heydosnemeopu
meopemuyeckux OCHO8 o  OaHHOMy pa3desly ¢busudyeckol Xumuu umu meJibHO
anekmpoxumuu, doriyckaem epybbie owubKu rpu rnpuUMeHeHUU meopemuyeckux (He 3aumeHo)
3HaHUU 051 peweHUs npakmu4yeckux 3adau.




Ecnu KOHTPOJ1b TeKyUJ,eI7I ycnesaemMoCTn npoxoauT B cbopme TECTOB, TO «3a4YTEHO» CTaBUTCA, €Clln
CTyQeHT gaet > 80 % npaBUJIbHbIX OTBETOB Ha BOMPOCHLI TECTA.

Komnnekmsl KM u eapuaHmbl KOHMPOJsibHbIX 3a0aHul, mem peghepamos U Kypcosbix pabom.

KomnnekT TectoB Ne 1
YTBEP>XXOAHO
3aBepnytowwini kacdenpom
u3nyeckom Xmummm
O.X.H., gou. O.A. Kosagepos
_ . .2021
HanpaeneHve noarotosku / cneumnansHocTs 04.05.01 - dyHaameHTanbHas v NpuknagHas Xumms
OucumynnuHa dusunyeckasn xmmms
dopma 0by4eHUss oyHas
Bug koHTponsa Tect
Bug atrectaumm Tekywias

KoHTponbHo-uameputenbHbin matepuan Ne 1
1. AHanuTuyeckoe BblpaXXeHWe NepBOro Hayana TepmoanmHamuky B anddpepeHumnansHon opme MOXeT ObiTb 3anMcaHo
crneaytowmm obpasom:

0Q =dU + oW .
O6'b$|CHVITe, no4yemy Ona anemMeHTapHbIX I'IpVIpaLLI,eHVIVI Q, U ,W MCNOJNb3yKTCA padHble CUMBOJbI.

2. [okaxuTe, 4TO TenmnoTta u paboTta sBNsTCS YHKUUsIMU npoLiecca. B kakom 13 npoueccoB paboTa pacluMpeHus naeansHoro
ras oyget GonbLue:
a) B U30TEPMUYECKOM;
0) B agnabartumyeckom.
3. [Moyemy cyLlecTByeT pasnuune Mexay TenNoBbiMU 3hhekTaMmm XMMUYECKNX peakumii Npy NOCTOSTHHOM AaBMeHUN 1
NnocTossHHOM o6beme?
4. JHTanbnusi XMMMYECKOW peakumm paBHa ee TENIOTE NpU NOCTOSAHCTBE:
a)V, T,
6)P, T;
B) MHbIE NapaMeTpbl N X COYETaHWs;
r) HMKOrAa He paBHa.
5. OrtHowenwne Cp/Cy Bcerpa:
a) 6onblue eauHNLEBI;
6) MeHbLUEe eAnHNLbI;
B) paBHO euHuLE.
6. Tennoson adhpeKT XMMUYECKOM peakLun C pocTOM TemnepaTypbl:
a) Bcerga noBbILLAeTCs;
0) Bcerga y6bIBaeT;
B) HE U3MEHSIETCS;
r) MOXET KaK NnoBbILWaTbCS, Tak U yobiBaTh.
7. [N KakOM-TO COMKM SHEPrns paspyLUeHUss KpUCTannmM4yeckomn peeTkm 6onbLue, 4eM CyMMapHas TennoTta conbBaTauum
KaTuoHa 1 aHvnoHa (no moaymnio). MNMpouecc pacTBoOpeHns cConu:
a) 3K30TEPMUYEH;
6) aHOOTEPMUYEH;
B) TennoBol adeKT OTCYTCTBYET.
Moyemy Tennota HENTPanNM3LUN CUIbHBIX KUCIOT OAMHAKOBA, HO OTNINYaeTCs Mb TeNnoTel HEMTpanuaauun cnabbix KUCNOT?

© ®

. JokaxwuTe, 4To 4ns MO UAeanbHOro rasa Cp -C, =R.

Mpenonaeatens K.X.H., gou. E.B. BobpuHckas



O.X.H., aou,.

HanpaBneHwe nogrotoBku / cneumansHocTb 04.05.01 - dyHaameHTanbHasa U NpuknagHas XMMus
OucumnnnuHa dusmnyeckas Xmummsi

dopma 0by4eHUss ouHas

Bug koHTponsa Tect

Bug atTectauuu Tekylas

KoHTponbHo-uameputenbHbin matepuan Ne 2

1. DHTpONNsSi CaMONPOM3BOSIbLHOIO NpPOLecca B N30SIMPOBAHHON CUCTEME:
a) noBbILLAETCS;
6) ybbiBaer;
B) HE U3MeHsieTCs.
. Mpy n3oTepMnYeckoM CMeLLEHNIN Fa30B SHTPOMUS:
a) noBbIWaeTCs;
0) ybbiBaeT;
B) HE U3MEHsIeTCs.

N

B

YTBEP>XXOAHO
3asepytowmn kacenpon
dusnyeckomn Xmummu
O.A. Kosagepos

_ . .2021

. Yto Gonblie 3HTpONUS 1 MOMb KPUCTaANSIMYECKOro BELLLECTBA UM 3HTPONUS 1 MOSb €ro NapoB Npu TON xe TeMHepaType?
[Mpn n3oTepmnyeckoMm paclumpeHnn naeanbHOro rasa BHYTPEHHAA 3HEeprna, Kak U3BecTtHO, OCTaeTcHd nocTosiHHoW. Torga,

cornacHo 1 Hauany TepmopuHamukn, Q =W | 1.e. Bca Tennota, noasoaumas k rasy, nepexoaut B paboTy. He npoTueopeumnt

1NN 3TOT BbIBOA 2 Ha4any TepMoaHaMuKu, yTeepxarowemy HeBO3MOXHOCTb NOJTHOIO npespalleHna TennoThbl B pa60Ty?
5. O BO3MOXHOCTU NPOTEKaHMA XMMWYECKOW peakumm B 3akpbiTon cucteme npu P;T = Const cnengyet Ccyoutb NO 3HaKy

N3MEHEeHUs:
a) aHTponuu;
0) aHTanbNuu;
B) sHeprum M'mb6ca.
. MokaxuTe obwmnn BMA 3aBMCMMOCTM 3Heprum Mmb6ca oT ecTeCTBEHHbIX NEPEMEHHBIX.
. OHeprusa MMb6ca B xoae camonpom3BonbHOM XMMMYeckon peakumm npu P;T =Const:
a) noBbILLAETCs;
6) ybbiBaeT;
B) HE U3MeHsIeTCsl.

~N o

8. [Npun NOCTOAHCTBE Kakux napameTpoB y6bl]'|b 3HTaNbMMM XMMUYECKOW peaKkLMmM paBHa ee MakCUMarbHOW None3Hom pa60Te:

a)V, S;
6) P, S;
B) MHbIE NapaMeTpbl N UX COYETaHWS.

9. B yem cx0ACTBO M pasnnyms NOHATUI: PYHKLUSA COCTOSIHWSA, XapakTepucTnyieckas yHKUUs, TepMognHaMmmnyeckuii noteHuman?

Mpenopasarens K.X.H., gou. E.B. BobpuHckas

O.X.H., Aou,.

Hanpasnenue nogrotosku / cneumnansHocTb 04.05.01 - dyHaameHTanbHas v npyknagHas Xumus
OucumnnuHa dusndeckas xmmusi

®dopma obyueHunsa oyHas

Bua koHTponsa Tect

Bup atTectauum Tekywias

KoHTponbHO-u3meputenbHbin matepman Ne 3

1. CTaHOapTHBIN XMMUYECKUIA NOTEHLMAN KOMMOHEHTa onpeaenseTcs:

a) Temnepartypon T;

6) naBneHnem P;

B) aKTMBHOCTbIO (KOHLEHTpauunen);

r) coyeTaHneM 3TUx napamMeTpoB.
2. CnpaBepgnueo nu ypaBHeHue [mbbca-[orema Ans XMMUYECKUX NOTEHLMANoB?
3. B npouecce ocmoca yepes nonynpoHvuaemyto MembpaHy NpoOHUKaeT:

a) pacTBOPEHHOE BELLECTBO;

YTBEPXOAIO
3aBepytowwinii kacbenpom
OU3MYECKON XUMUMN
O.A. Ko3zagepos

. .2021



©0) pacTBopuTEn;
B) pacTBop.
4. Kak n3meHsieTcs XMMUYeCKUiA NoTeHUMan KOMNOHeHTa B NpoLiecce CamMonpoM3BOIbLHOMO nepexoda M3 ogHoun dasbl B Apyryto B
reTeporeHHon cucteme:
a) noBbIWaeTcs;
0) ybbiBaer;
B) HE N3MEeHseTCs.
5. B kakom criy4yae pacTBOPUMMOCTb ra3a B XXWUAKOCTY Gorblue:
a) B naearnbHOM pacTBOpE;
6) Npy NONOXMTENBHBIX OTKNOHEHUAX OT AeansHOCTH;
B) NpW OTpMLUATENbHbIX OTKIIOHEHMAX OT NaeanbHOCTY.
6. [ns pacteopa BellectBa A B pactsoputene B BepeH 3akoH [eHpu. Kak cBA3aHbl mexay cobo  cTaHAapTHblE XMMUYECKue
noTeHumansl Bellectsa A B napoBom 1 xungkon dasax?
7. Ha gnarpamme cocTosiHUS TemnepaTtypa-cocTaB ABYXKOMMOHEHTHON CUCTEMbI MMEIOTCS TOYKM, AN KOTOPbIX CTeneHb cBoboapbl
paBHa AByM. KakoMy uncny paBHOBECHbIX ha3 oHa OTBeYaeT:
a)1;6)2;8)3;r)4.
8. lMouemy kpuBas cybnmmauum Ha P-T gnarpamme 0gHOKOMMOHEHTHON CUTEMbI BCErda Kpyye, Yem KpuBasi ucnapeHus?
9. Mouemy HabnogaeTcst Kpuockonmyecknii adhdekT?

MpenonaBatens K.X.H., gou. E.B. BobpuHckas

YTBEP>XOAIO
3aBepayowmi kadeapon
OM3MYECKON XUMUMN
O.X.H., gou,. O.A. Koszagepos
_ . .2021
HanpasneHve nogrotosku / cneupansHocTs 04.05.01 - dyHgameHTansHas v npuknagHas Xmmus
[OucumnnnHa dusnyeckas xumms
dopma 0by4eHns o4Has
Bug koHTpONSs TECT
Bup atTectauum Tekywas

KoHTponbHO-u3meputenbHbin matepuan Ne 4

1. Kak aHeprus ['nb6ca xummyeckon peakunm usMeHsIeTCcsi C POCTOM aKTUBHOCTM (KOHLIEHTPaLmn) UCXOAHBIX BELLECTB:
a) TIOBBIIIAETCS;
0) yObIBaeT;
B) HC U3MCHACTCA.
. Kak aHepruga N'mb6ca xummnyeckon peakumm n3MeHsieTCsl C pOCTOM Temneparypbi:
a) noBbILIAETCS;
0) ybbiBaeT;
B) HE N3MEHSeTCs;
I) MOXeT MEHSITbCH CIOXHbIM 06pa3om.
3. KoHcTaHTa paBHOBECUSI XMMWUYECKOW peakuum C pOCTOM TEPMOANHAMUYECKON aKTUBHOCTN UCXOAHbBIX BELLECTB:
a) NnoBbILIAETCS;
0) ybbiBaeT;
B) HE N3MEHsIeTCS.
4. KoHcTaHTa paBHOBECWS XMMUYECKOW peakumm N3MeHsIeTCs C POCTOM Temneparypsbi:
a) NoBbILLAETCS;
6) ybbiBaeT;
B) HE U3MEeHseTCs;
r) oTBET 3aBUCUT OT 3HaKa TennoBoro agpdekra.
.C POCTOM KOHLEHTpAIlNHU pEarcHToB paBHOBeCHHﬁ BbIXO/ ITPOAYKTOB XUMHAYECKOM peaknuuu:
a) MOBBILIACTCS;
6) yObIBaeT;
B) HE U3MEHSAETCS.
6. C yBenuyeHvem AaBneHus pPaBHOBECHbLIN BbIXOA NPOAYKTOB XMMUYECKON peakLun:
a) NoBbILLIAEeTCS;
6) cHuxaeTcs;
B) HEe MeHsieTCs;
r) MeHsieTcst 6onee cnoxHeIM obpasom.
. Kak 1 B Kaknx peakumsx AaBneHme MOXeT NOBNUSTb Ha BbIXOA NPOAYKTOB?

N

6]

©

. Bcerna nu cyllecTByeT pasnuune Mexzay KoHcTaHTamy pasHoeecust K p 1 KC ?

9. HanuwwuTe BblpaXxeHns Ang 3akoHa 4eNCTBUSA Macc.

MpenogaeaTens K.X.H., gou. E.B. BobpuHckas



YTBEP>XXOAIO
3asepytowmn kacpegpon
dusnyeckomn Xmummu
O.X.H., gou. O.A. Kosagepos
. .2021
HanpaeneHue noarotoBku / cneynanbHoctb 04.05.01 - dyHoameHTanbHas 1 npuknagHast Xmmus
[ucumnnuHa Gusnyeckas Xumms
®opma 0by4eHns ouHas
Bun koHTpOns TECT
Bup atTectauum Tekywas

KoHTponbHo-uaMeputenbHbii Matepuan Ne 5

1. Ona camMonpou3BONbHOIO TEYEHUSI XMMWYECKOW peakuMn Heobxoaummo, 4ToObl Npov3BedeHuEe XMMWUYeckoro cpoactea A u
ckopocTu peakumm V 6bino:
a) paBHO HyrIo;
6) 6onbLue Hyns;
B) MEHbLUE HynS.
2.. [l XapaKTEpHCTHKH PAaBHOBECHUS XMMHUYECKON peakny He00X0AUMO BBITIOTHEHHE YeioBusi A-V =0, rae A - XUMHYeCKoe CPOJICTBO,
V - ckopoCTh XUMHUUECKOH peaknnu. Kakum TpeOoBaHUSAM 3TO YCIIOBHE COOTBETCTBYET:

a) A>0, V=0;
6) A=0, V>0;
B) A=0, V=0.

3. OHeprusa akTMBaLMmM XMMUYECKON peakuun C pocTOM Temneparypbl:
a) Bcerga noBblLLIAETCH;
0) Bcerga yobIBaeT;
B) HE U3MEHSIeTCS;
r) MOXeT MeHATbCs 6ornee cnoxHeiM 0b6pa3om.
4. CKOpOCTb XMMWUYECKOW peakummn Npu yBeNnMYeHUn ee 3Heprum akTnsaumm:
a) NoBbILLAETCS;
6) ybbiBaeT;
B) HE M3MeHseTCs.
5. Xumunyeckas peakums npoTekaeT Yepes nocrnegoBaTenbHble cTagun. CKOpOCTb peakumn B Lieriom onpegensercs napameTpamu:
a) camon GbicTpon cTaauu;
0) camon MeaneHHoOW cTaany;
B) HE 3aBWCUT OT NapaMeTpOB OTAENbHbIX CTagun.
. Kakas CTaaust CHUTACTCA J'[I/IMI/ITI/Ipy}OH_Ieﬁ B CUCTEMAX MapauICJIbHBIX U MMOCJICA0BATCIIbHBIX peakunﬁ?
. MoskeT 1 OpsIIOK peakiiy ObITh HyJIEBBIM, JPOOHBIM, OTPHLATEIEHBIM?
. ObcynuTe MpaBUIIEHOCTD YTBEPKACHUS; MOCKOJIBKY KaTallM3aToOp HE 3aIMCHIBACTCS KAK PEareHT B CyMMapHOM CTEXHOMETPHUYECKOM
YpaBHECHUU XUMHYECKOH PpCaKkuun, KOHIIEHTPAUA KaTaJInu3aTopa HE MOXKET BXOAUTh B KWHETUYCCKOC YPaBHEHHUE.
9. KakoBa poib MaKpOKHHETHIECKUX MPOLIECCOB B TETEPOTCHHOM KaTtajmse?

o BN e

IIpenonaparens K.X.H., 1o1. E.B. bobpunckas



KomnnekTt TectoB Ne 2
YTBEPXOAIO
3aBsepnytowwini kacdenpom
u3anyeckomn Xmummm
O.X.H., gou. O.A. Kosagepos
. 2021

HanpaeneHue noaroTtoBku / cneynanbHoctb 04.05.01 - dyHoameHTanbHas 1 npuknagHast Xmmust
[ucumnnuHa dusnyeckas Xumms

®opma 0by4eHns ouHas

Bun koHTpONSs TECT

Bup atTectauum Tekywas

KoHTponbHO-u3MeputenbHbIN maTepuan Ne 1
1. Kakoe 13 yTBep>xaeHuin HeBepHO:
a) BHYTPEHHWI noTeHuman dasbl CyMMUPYeTCH U3 BHELLHEro Y NOBEPXHOCTHOTO;
6) BHeLWHWUI noTeHuman dasbl CyMMnpyeTcs U3 BHyTpPeHHero v anbBaHu-noTeHuuana Ha rpaHuue gas;
B) ManbBaHW-NoTeHUnan Ha rpaHnle das cymmmpyeTcs us3 BonbTta-noteHumana v ckavka AByX NOBEPXHOCTHbIX
noTeHuManos.
2. Kakad u3 adveek AnsA onpefeneHns uymucen nepeHoca MOHOB MeTofdoMm [uTTopda obssatenbHo TpebyeT — onpepenenvs
NPOMYLLEHHOro 3MeKTPMYeCcKoro 3apsaa:
a) ¢ Cu-aHogom u Pt-katogom;
0) c Pt-aHogom n Pt-katogowm;
B) 0be;
r) HU ogHa He TpebyeT.
3. B conbBaTtHoM 060m04Ke Kakoro n3 ByX WOHOB C Z1 =Z2 COAEPXWUTCA Oonbluee YMCNOo MONEKyn pacTBOpUTENS:
a) y noHa ¢ 6oMbLINM KPUCTaNMOXMMUYECKUM PagnycoMm;
6) y MOHa C MEHbLUMM KPUCTaNNOXMMUYECKUM PaaNycoMm;
B) He 3aBMUCMUT OT pasmepa MoHa.
4. Kakoe 13 yTBEPXXAEHWUIA BEPHOE:
a) OBOMHOW 3NEKTPUYECKNIA CNOW BO3HUKAET U3-3a NosiBneHus [ranbBaHW-noTeHuuana Ha rpaHuue das;
6) ManbBaHW-NOTEHUMan BO3HMKAeT B XOA4€e NPOCTPaHCTBEHHOrO pasferieHnst aneKTpuYeckux 3apsaoB Ha rpaHuue das;
B) oba BepHbI.
5. Mpouecc anekTponuTMYeckon auccoumaumm conu onuceiBaeTca ypasHeHneM: KA=v.K#*+v_AZ  Kakaa tepmogmHammnyeckas
aKTMBHOCTb MOXET ObITb OLeHEeHa SKCrepuMeHTanbHo:
a) conu (as);
6) cpeaHe-MoHHas (ax);
B) KaTMOHa (a+) Unn aHunoHa (a-).
6. Kakasi u3 cuctem npeacraBnsieT paBHOBECHbIN OKUCINTENBbHO-BOCCTAHOBUTENbHbLIN AMIEKTPOA;
a) Cu | Cu*, Cu?;
6) Pt | Cu*; Cu?*;
B) Pt | Ag*, Cu?*.
7. B Teopumn Oebas-Xiokkensi cpegHe-MoHHOTO KoadhumumeHTa akTMBHOCTU pa3mep "MOHHOW aTmocdepsbl” (aebaeBckun paguyc
3KpaHMPOBaAHMA) C POCTOM KOHLEHTPALMN MOHOB:
a) nagaer;
6) pacrter;
B) HE N3MeHseTCs.

8. Hanpsixkenwe uenu Mi | L1 || L2 | M2 6onblue Hyns, a uenu Mz | Lz || L1 | M1 MeHbLue Hynsa. Kakas ns uenen sanncaHa BepHo:
a) nepsas;
0) BTOpAas;
B) HM odHa.
9. Mpwu 298 K noHHbIE NpounsseneHns Boabl U aTunosoro cnmpta Kw(H20)=10"* n Kw(C2HsOH)=102°. B HelTpanbHOM BOLHOM K
3TaHONbHOM pacTBOpPax OAMHAKOBOW KOHLIEHTPaLMN Kako-nnMbo CUMbHON Conu:
a) pH(H20)>pH(C2HsOH);
6) pH(H20)<pH(C2Hs0H);
B) pH(H20)=pH(C2HsOH);
10. Kakoe u3 cnenyromux BeIpaKeHHH He ABJsieTcs: ypaBHeHHeM | nb06ca-1 enpMmronpia:

a) AH=AG-TAS; 6) AH= —zFE+zrT( 9B ) B) 06a.
T ),

11. MonsipHas anekTponpoBOAHOCTL pacTBOpa ANEKTPONMTa YBENMYMBAETCS C POCTOM TemnepaTtypbl. 3TO 00YCNOBMNEHO rMaBHbIM
obpasom:

a) U3MEHEHVEM MexaHn3Ma nepeHoca MOHOB;

0) CHWXXEHMEM KMHEMATUYECKOM BA3KOCTY;

B) MI3MEHEeHVEeM ANIANEKTPUYECKON NPOHMLL@eMOCTH.
12. Tok obMeHa anekTpoxummydeckon Ox,Red-peakuuu:

a)He 3aBMCUT OT aKTUBHOCTEN peareHToB;

6) 3aBMCUT OT aKTUBHOCTU 06OMX peareHToB;

B) 3@aBUCMT OT aKTUBHOCTU f1LLb OHOIO U3 PeareHTos.

lNpenogaBaTtenb A.X.H., gou. Kosagepoe O.A.



YTBEPXOAIO

3aBsepnytowwini kacenpom
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HanpaeneHue noarotoBku / cneynanbHoctb 04.05.01 - dyHpoameHTanbHas 1 NpuknagHast Xmmust
[ucumnnuHa dusnyeckas xumus

®opma 0by4eHns ouHas

Bun koHTpONSs TECT

Bup atTectauum Tekywas

KoHTponbHo-u3mepuTenbHbIN MaTepuan Ne 2
1. KoHcTaHTa 1 cTeneHb guccoumaumm 3neKTPonMTUYEcKoW Auccoumaumm cnaboro anekTponuta CBA3aHbl COOTHOLLEHWEM:
K=a?C/(1-a.). Mo mepe pocTa koHueHTpauum pacTteopa C 4yTo npousonigeT ¢ K:
a) yBenuunTcs; 0) yMeHbLUMTCS; B) HE U3MEHUTCH.
2. MNpwn anddysnm kaTMoHa N aHMOHa B BOAHOM PACTBOPE CUIBHOIO 3MEKTPONNTa CKOPOCTU ABUXEHUS MOHOB OYeHb BbICTPO
BblpaBHMBAIOTCH. JTO CBA3AHO:
a) ¢ BblpaBHMBaHUEM KO3(hULMEHTOB AN PY3UN MOHOB;
6) c BbpaBHMBaHMEM UX KOIPDULMEHTOB TPEHUS;
B) C HAJIO)KCHHUEM MUT'PALIMOHHOI0O IMOTOKA, BBI3BAHHOI'O I'PaIUCHTOM Z[I/I(i)(l)y3I/IOHHOFO noTCHIMaaa, Ha Z[H(i)(l)ySPIOHHBII?I IIOTOK;
T) ¢ 00pa30BaHUEM HOHHBIX JIBOWHHUKOB.
3. B kakux pactBoputensax noHsl HsO* n OH™ He o6nagatT aHoOMarnbHO BbICOKOW SMEeKTPONPOBOAHOCTbLIO:
a) NpOTOUIbHbIX; ©) NPOTOreHHbIX; B) anpOTOHHbIX.
4. Bo3HHKAET 71 ABOHHOI SIIEKTPUUECKHIA CIIOH Ha TPaHHMIIE TUIATHHBI C a0COIIOTHO YUCTOM BOJIOM:

a) ;a; 0) HeT; B) BO3HHUKAET, HO OBICTPO HCUE3ALT.

5. Kako# 13 napameTpoB rugpataumm oTAeNbHOro MoHa MOXeT ObiTb onpeaeneH aKcneprMeHTanbHo:
a) peanbHas TensoTa ruapaTaunm;
6) xumMunyeckasa TennoTa rmapatauum;
B) HW OAVH.
6. MNMoTeHuman kakoro U3 aNekTpoaoB He 3aBncuT oT pH cpeabl:
a) BO4OPOAHOro;
6) XMHIMOPOHHOrO;
B) KaroMerbHOro;
r) CTEKNSAHHOrO.
7. Kakoe u3 ycnosui Bbibopa CTaHAAaPTHOrO COCTOSHUSI 4151 KOMMOHEHTOB PacTBOPa ANeKTponuTa ABMSETCH BEPHbIM:

0 0 0 0 0 0
ajan #a, =a_; 6)ay =a, #a_,
B)ag:agzag; r)agiag;ﬁa?.
8. Ha ocHoBe kakoro coegnHeHnsa MoxeT ObITb n3rotoBneH anekrpog |l poga, obpatumeli o noHam Br:
a) LiBr; 6) KBr; B) AgBr.
9. ins pactBopa 1 monk/n NazSO4 + 1 monb/n H2SO4 noHHas cuna paBHa:
a) 4 mone/n; 6) 5 monb/n; B) 6 Monb/n.

10. Kakoe wv3 BblpaxeHun gaet BenuuuHy [anbBaHu-noOTeHUMana Ha rpaHvue das, ecrnvm Ha Helm MAeT SMneKTpoXMMuYeckas
peakuus:

1 ~ ~ o
a) g, :_E{Z(M‘V‘)B _Z(Hivi) } ©) Eap = _ZlF[Z(Hivi)B _Z(“ivi)a:|

|
B) 8o/p =~ 2 (@) =2 ()
zF i i
11. CrannapTHbIH 3EKTPOJHBIA NOTEHIIMAT BOAOPOIHOTO 3JIEKTPOa IIOJIaTal0T PAaBHBIM HYIIO IPHU:
a) T=0 K 6) T=298 K B) m00BIX T.

12. YaenpHas DJIEKTPOIIPOBOAHOCTS BOAHOI'O pAaCTBOPA CUJIIBHOTO 3JIEKTPOJIUTA C POCTOM €r0 KOHICHTPpAlIUM BHA4aJi€ pacTeT, a 3aTEM
cHmkaetcs. [losBienue y4JacTKa CHUIKCHUST 06yCIIOBIIeHOZ

a) HU3MCHCHUEM MEXaHN3Ma MUT'PAIITMOHHOIO IIEPEHOCA;

6) naMeHeHMeM Yncna HocuTernen 3apsaa;
B) HapacTaoLIMM BIINAHUEM MEXMOHHBIX B3anMOOeNCTBUIA.

lNpenogaBaTtenb A.X.H., gou. Kosagepoe O.A.



YTBEP>XXOAHO

3asepytowmn kacenpon

dusnyeckomn Xmummu
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[ucumnnuHa Gusnyeckas Xumms

®opma 0by4eHns ouHas

Bun koHTpOnSs TECT

Bup atTectauum Tekywas

KoHTponbHO-u3MeputenbHbIA matepuan Ne 3

1. DHeprvsa Kakoro n3 Mex4acTuyHbIX B3avMOLEWCTBUIA B pacTBOPE 3NeKTponuTa Hanbonee pesko 3aBUCUT OT PacCTOSTHUA MeXay
YactTuuamm:
a) AMNOnNb-AUNOIBHOIO;
6) MOH-ANNONBHOrO;
B) MOH-UOHHHOTO.
2. NoH-noHHoe B3anmogewcTeme npu auddy3nm MOHOB B pacTBOpe anekTponuTa:
a) NPosIBNSAETCS CUNbHEe, YeM NpU MUrpaumu;
6) nposiBnsieTca cnabee, Yem Npu Murpaumu;
B) BOOOLLE He UrpaeT ponu.
3. Pasnuuarotca Ny HanpspkeHUs aNeKTpoXMMUYECKUX Lienen:
(-)Pt|M1|L| Mz Pt(+) mu (-) Pt| Mz | M1| L[| Mz, Pt(+)
a) pa;
0) HeT;
B) pa3nunyalTcy Nno 3Haky, HO He MO BENNYUNHE;
r) pasnuyaroTcs Kak no 3Haky, Tak U Mo BENuYuHe.
4. Pasnuune mMexay XMMUYECKMM W 3MEKTPOXMMUYECKUM MOTEeHLManamm MOHOB i-ro copta 06s3aTenbHO HYXHO y4uTbiBaTb Mpu
OnMcaHnM paBHOBECHbIX NPOLECCOB:
a) B 00bemMe pacTBopa 3eKTponuTa;
6) Ha rpaHMUe pa3aena NpPoBoasLUmMX ¢as;
B) B 0bomx cny4yasx.
5. Onektpogom | poga aBnsieTcs:
a) Ag | AgCl | CI—; 6) H* | Hz; B) Ag* | Ag; r) Cu?* | Cu*.
6. KoadbpmumeHT akTMBHOCTM MOHa C POCTOM €ro KOHLEHTpaLuun B pacTBOpE:
a) BCceraa noBbILLAeTCs;
0) Bcerga y6bIBaeT;
B) HE U3MeHsieTCs;
r) CHMXaeTcs:, a 3aTeM Bo3pacTaer.
7. CpefHssi SHeprusi Kaknx B3aumoaencTBui anseTcs o6bekToM pacyeTta B Teopun Jebasn-Xiokkens:
a) VOH-UOHHbIX; 6) MOH-ONMONbHBIX; B) ANNONb-ANMNONbHbIX.
8. bydepHbim gencTeuem obnagaeT cMecb okcanara Kanus C :
a) COnsAHOM KNCNOTOMW; ©) NMMMOHHOW KNCNOTOW;
B) LLaBENEeBOW KNCMOTOW; I) YKCYCHOW KMUCIOTOMN.
9. B peakuun npotonuTtuydeckoro pasHoecnst CHzCOOH+H2F2 = CH3COOH:™ + HF2~ ponb KMCNOT urpatoT:
a) CHsCOOH u HzF2;
6) CH3COOH2~ n CH3COOH;
B) H2F2 n CH3COOH:;
r) HzaF2 n HF2~.
10. B 0CHOBHOM YpaBHEHUH 3IEKTPOXUMHUYECKOI TEPMOJUHAMUKH U1 HANpPsDKEHHS TalbBaHUYECKOH Lenu BenuuuHa AG npeacTaBiser:

a) ceobogHyto aHepruto M'mbbca aHogHOW peakumy;

6) cBoOOaHY 3Hepruto M'mMbbca kaToaHOM peakuuu;

B) cBO6OAHYHO 3Hepruo Mnbbca BpyTTO-XMMUYECKON peakunm.
11. CunbHo pasbaBneHHble BOAHbIE PAacTBOPbI cnabbix KUCNOT (KOHCTaHTbl guccoumauum Ki n K2) MMeroT ogHy 1 Ty e MONSApHYH
KoHUeHTpaumio. Ecnn Ki>Kz, To:

a) pHi>pHz; 6) pHi<pHz; B) pHi=pH2;
12. Hanpsixenve uenu Cu / Cu?* / Hg(Cu), Cu:
a) NONOXMUTENbHO; 6) oTpMuaTensHo; B) paBHO HynI0.

lNpenogaBaTtenb A.X.H., gou. Kosagepoe O.A.
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KoHTponbHO-u3MepuTenbHbIN MaTepuan Ne 4
1. KoHcTaHTa rmgponn3a conu cnabon KMCNOoTbl U CUMbHOTO OCHOBaHWSI ONMUCLIBAETCSH COOTHOLLEHUEM:
a) Kr=Kw/Kpgucc;
6) Kr=Kw-Kaucc;
B) Kr= Kaucc/ Kw;
2. Mpw nomoLLM Kakoro anekTpoAa Henb3s NOTEHUMOMETPUYECKN ONpeaenuTb KoHLeHTpaumio pacteopa HCI :
a) CTEKMSAHHOrO;
6) XMHIMAPOHHOrO;
B) PTYTHOCYNbdaTHoro.

3. CtaHpapTHas NNOTHOCTb Toka oBMeHa 1, ABYX pasHbiX WOHHO-METannM4yecknx anekTpopos pasHa 1072 A/cm? n 10% Alcm2,
Kakoi 13 3TUX 3neKTpoOoB XapakTepusyeTcs NOBbILLEHHLIM NOMSAPU3aLMOHHBIM CONPOTUBIEHEM CTaauKn nepexoaa 3apaaa:

a) C HU3KUM iO ; 6) C BbICOKMM iO ; B) HE 3aBWCMT OT io .

4. MNosiBNeHne ABOWHOIO 3MEeKTPMYECKOro Cros Ha rpaHvue pasgena MeTtani- BOAHbIN pacTBOp 3neKkTponmTa obycrnoBneHo:
a) pacTBOpeHMeM MeTanna; 6) agcopbumen NOHHbIX KOMMNOHEHTOB PacTBoOpa;
B) agcopbumein monekyn BoAbl; r) BCEMMW 3TUMW NMPUYUHAMM.
5. YeM NpmHUMNNanNLHO OTNNYAKTCA XMMUYECKME Lenu OT KOHLEHTPALUMOHHbIX:
a) HanuyneM unu OTCYTCTBMEM CKayka MoTeHumarna Ha rpaHvue pasgena pacTBopoOB;
0) xapakTepoM TemnepaTypHO 3aBUCMMOCTM HaMPSKEHUS Lenu;
B) pa3nuynem MeTannoB aHo4a v Katoaa;
r) NOpsAKOM 3anucu aNIEMEHTOB Lienu.
6. K kakomy Tuny noTeHuManoB oTHOCUTCA noTeHuman [JoHHaHa:
a) BonbTa-noteHumnan;
6) ManbBaHW-NoTeHUMarn;
B) 3NEKTPOAHbIN NOoTeHumarn;
r) peanbHbIv NoTeHUmnan.
7. ShdhekTbl aNeKTpohopeTUHECKOro N penakcaLmMoHHOro TOPMOXEHMS NP MUrpauni MOHOB B pacTBOpE 3MNEeKTponuTa ¢ pocTom
€ro KOHUEeHTpaLuun:
a) HapacTator;
6) cHuxalTCS;
B) KOMMNEHCUPYIOT ApYr Apyra.
8. Ha xaroaHOW MONpU3aMOHHON KPHBOI HEMOABIKHOTO BIIEKTPoIa 0OHApy)eHa 00JacTh OTHOCUTENHFHOM HE3aBHCUMOCTH IUNIOTHOCTH TOKa
OT NEPECHAINPSKEHUSA, TPUYEM BpaALICHUE 3JICKTPOJAa NPUBOJUT K POCTY IJIOTHOCTU TOKA. Kuneruka KaTOZ[HOﬁ peaKkuuun:

a) A y3noHHas;
6) anekTpoxnMnyeckas;
B) XMMU4eckas;
r) KpucTannm3aumoHHas.
9. Mo Mepe HacbiweHus BogHoro pacteopa KCl Kncnopogom ckopocTb KOppo3vn Meau:
a) He MeHseTcs; 6) pacrTer; B) nagaer.

10. Mpasuno Konbpayiwia AO = \/WL/\Jr + V_A_ NPUMEHSIETCA K pacTBOPaM CUITbHbIX 3NIEKTPOSIUTOB:

a) NobbIX KOHLEHTpaLuuii;
0) pasbaBneHHbIM;
B) KOHLEHTPMPOBAHHbIM.
11. K kakomy Tuny doumanyeckmx Lenen otHocuTcs uenb (—)Pt, Cuaiy | Cu* | Cuoo), Pt (+):
a) rpaBUTaLMOHHaS;
6) annoTponHas;
B) KpucTannorpaduyeckas.
12. DhpekT Papages B cnabbix anekTponutax obycrnoBneH:
a) UBMEHEHMEM MOABMKHOCTU MOHOB C HANPSXKEHHOCTLIO 3NEKTPUYECKOro MONS;
0) N3MEHEHNEM CTENEHN ANCCOLMALIMMN C HAMPSXKEHHOCTBIO NONS;
B) U3BMEHEHNEM NOABUXKHOCTM MOHOB C YaCTOTOWM MEPEMEHHONO TOKA;
r) UBMEHeHMeM CTeneHn guccoumnaumm ¢ YacToTOM Toka.

Mpenogasartenb 0.X.H., gou. Kosagepos O.A.



BOooo~NOOR~WNE

TunoBble 3ag4aHUA ANA KOHTPONbHbIX paboT

KoHTponbHasa pa6oTta Ne 1
1. Hantu ctangapTHYO MONSAPHY0 SHTanbNnio obpa3oBaHMs aMMmaka Ha OCHOBAHUKN LaHHbIX O

peakuusax B ra3osou ¢ase:

a) 2H,+0,=2H,0, A H, K =-57168%;

Mmonw !

6) 4NH,+30,=6H,0+2N,, A Hjq, =-1530,26 %,

MOJIb

2. Okeng ptymm guccouumpyeT no peakuun 2HgO(TB.) O 2Hg(r.) + O2(r.). MNpun 693 K

AaBneHve amccoumaumm paBHo 51596 lMa, a npm 723 K — 107991 la. Paccuutatb: 1)

KOHCTaHTbl paBHOBECUS NpY 3TUX TemMnepaTtypax; 2) aHTanbnumio anccoumauumn 1 monb HgO.

KoHTponbHasa pa6oTa Ne 2
1. lNpenenbHasa MonsipHas anekTponpoBoaHocTb pacteBopa KCIOs npu 18°C coctaBnser

122,7-10* Om*-m*monb™. Yucno nepeHoca noHa ClO, paeHo 0,479. Haitu npegenbHbie

aneKkTpnyeckne nogBmMxHOCTU NOHOB B pacCTBoOpe.

0
2. Bblumnenutb ES, 0,0t

ansa peakuyumn Oz + 2H30* + 2e~ = H202 + 2H20, ecnu gna peakumn O2

+ 4H:0* + 46 = 6H20 Eg y.opt =1229 B; H202 + 2Hs0* + 26 = 4H20 Epy o piop =1 776 B.

BapuaHTbl TeM KypcOBbIX paboT

ONEeKTPOOKUCIIEHNE OPraHNYeCcKoro BeLEeCcTBa Ha MeTanMyeckom Unmn CninaBHoOM anekTpoae
ONEeKTPOXMMMYECKME CBOMNCTBA BOAHbLIX PACTBOPOB OPraHMYeCKMX KUCAOT
ONEeKTPOXMMMYECKME CBOMNCTBA BOAHO-OPraHN4EeCKUX PacTBOPOB OPraHUYEeCKMX KUCAOT
ONeKTpoOXMMMYecKne CBOMCTBa BOAHBLIX PACTBOPOB HEOPraHMYECKMUX KUCMOT
KoHCTaHTbl paBHOBECUSA 3MEKTPOXUMUYECKNX NPOLLECCOB
Koppo31oHHOe noBeAeHe MeTarnoB U CNaBoB B BOOAHbIX pacTBOpax
Koppo3noHHOe noBedeHe MeTarnoB U CNnaBoB B BOOHO-OPraHNYeCcKux pactBopax
Anddy3noHHas KMHETMKa KaToQHOro OcaxaeHus meTtanna
AHOOHOE pacTBOpPEHUe crnnasa B BOAHOM pacTBope

. Onpegenenne koacppuuneHTa anddysmm MOHOB MeTanna B BOAHbIX pacTBOpax aMeKTPOXUMUYECKUMUN
mMeTodamu

11. ManbBaHM4YeCcKne arnemMeHTbl



KpuTepum oLueHMBaHUsA KypcoBOW paboThbl

KpVITepVIVI OLlEeHMBaHNS KOMMNETEHLNN

YpoBeHb
cdhopmmpoBaH
HOCTU
KOMMEeTEeHLINN

LLikana oueHok

Obyuvatowuiicsa CaMOCTOATENBHO noabupaet MeToaUuKy
npoBefeHus  3KCMepUMEHTa, npPoBOAUT  3KCMEPUMEHT  C
cobnogeHnem  HOpM  TexHukM  BesonacHocTu,  nNpuUMeHsieT
cTaHgapTHoe nporpammMmHoe obecneveHne u cneunann3npoBaHHbIe
Ga3bl  daHHbIX, a Takke TeopeTuyeckme  Mogenu u
nonyamnuMpuyeckue Metogbl npu  obpaboTke pe3ynbTaToB,
rPaMOTHO WMHTEpNpeTUpyeT pes3yrnbTaTbl 3KCNEPMMEHTA, ONMupasiCb
Ha 0GasoBble 3HaHuMA B obnmactu  u3nyeckon XuMUM WU
ANeKTpoxuMum, opmMynupyeT BbiBodbl. OdopMnseTr oTyeT no
pesynbTatam paboTbl NO cTaHgapTHOM dopMe C  y4eToMm
TpeboBaHui  Bubnuorpadmyeckon  KynbTypbl, npeacraBnset
npeseHTauuio No Teme paboTol.

[NoBbllIeHH
bIlA
YPOBEHb

OTnunyHo

O6yvarowuincsa ¢ nomMoLLbo npenogasatens nogbupaeTr MeToanky
npoesegeHuna OKCNnepunmMmeHTa, nposoanT SKCNepnuMeHT C
cobniogeHeM HOpM  TexHWKM ©GesonacHocTW, HeyBepeHHO
NpUMEHSIET  CTaHJapTHOe  nporpammHoe  obecneveHve U
cneunanm3anpoBaHHble 0asbl OaHHbIX, a TaKke TeopeTunyeckune
mMogenu M nonyaMnupudeckune  Metodbl  npu  obpaboTke
pe3ynbLTaTos, JonyckaeT  He3HayuTemnbHble  OLMOKM B
MHTepnpeTauun pe3ynbTaToB 3KcnepumeHta. B odopmneHuu
oTyeTa nO pesynbTatam paboTbl WUMEKTCA He3HayuTenbHble
OTKIOHEHNA OT TpeboBaHui cTaHdapToB. [MpeseHTauus no Teme
paboTbl NpeAcTaBneHa ¢ 3amMe4aH1sIMU.

BasoBbIl
YpPOBEHb

Xopouuo

Obyvatowunca 3atpyaHsieTcss nogobpatb gaxe € NOMOLLbBH
npenogaeaTtenst METOAUKY NMPOBEAEHUS IKCMEPUMEHTa, NPoBOAUT
3KCMEPUMEHT C CcOOMaeHNneM HOpM TeXHMKM Ge3onacHoOCTU, He
crnocobeH NpUMEHsITb CTaHAapTHoe nporpammMHoe obecnevyeHue u
crneumanuampoBaHHble 0asbl JaHHbIX, a Takke TeopeTuyecKkne
Mogenn WM MOMyaMnuMpuyeckune MeToabl npu  obpaboTke
pe3ynbTaToB, AOMYCKAET Cepbe3Hble OLWMWOKM B WHTEpnpeTauuu
pe3ynbTaToB 3KcnepumeHta. B odopmneHun otdyeta no
pesynbTataMm paboTbl MMEKTCA 3HauuTeNbHble OTKIMOHEHWUst OT
TpeboBaHu cTaHgapToB. [lpe3eHTaumss no TeMe paboThbl
npeAacTaBrieHa ¢ 3aMeYaHusiMu.

MoporoBbii
ypOBEHb

YnosneTsopu-
TEenbHO

Ob6yuatowmiica He cnocobeH BblbpaTb METOAMKY MpPOBeAeHUs
3KCMepUMeHTa, He cobniofaeT HOpPMbl TEXHUKM Ge3onacHoCTn, He
MOXEeT MNPUMEHATb CTaHOApPTHOE nporpaMMHoe obecneveHue u
cneumanuaupoBaHHble 06asbl OaHHbIX, a Takke TeopeTudeckune
Mogenn WM MonyaMmnuMpuyeckune  Metodbl  npu  obpaboTke
pe3ynbTatoB, He BrnageetT 6a3oBbiMM 3HaHMAMKW B 0b6nactu
dM3NYECKON XMMUM U 3INEKTPOXUMWUM AN MHTepnpeTauun
pe3ynbTaToB SKCNEPUMEHTA.

Heynosnetsopu
-TenbHO

CoNoOlrWNE

BapuaHTbl TeMbl pechepaToB

PecpepaT Ne 1
MpUHLUMNBI XUMUYECKON KUHETUKMN.
deHoMeHonornyeckas KMHeTuKa.
KnHeTnyeckuin 3akoH OeNCTBYHOLLMX MacC.
JinmuTupytowas cragus.
KnHeTuka NpocTbIX XMMUYECKNX peakuui.
KnHeTrka CRoXHbIX XUMUYECKUX peaKLnii.
MpyHUKMN KBasucTaumoHapHocTn bogeHwTenHa-CemeHoBa.
3aBUCMMOCTb KOHCTaHTbl CKOPOCTU OT TeMnepaTypbl.
YpaBHeHue AppeHunyca. QHeprnsa aktmsauuu.

10 [NoBepXHOCTb NOTEHUMATbHOM 3HEPTUN.
11. Teopusa nepexogHOro COCTOSAHUS.
12. Teopusa aKTUBMPOBAHHOIO KOMMJSIEKCa B NPUMEHEHMUM K MOHOMONEKYIAPHbLIM peaKkLUaMm.




13. Peakuuun B pacTtBopax.

14. O6wue NnpuHUUNLI KaTanmaa.

15. [OMOreHHbIN KaTanua.

16. KNCNOTHO-OCHOBHbIN KaTanna.

17. ABToKaTanms.

18. NeTeporeHHbIn KaTanms.

19. AKTMBHOCTb N CENEKTUBHOCTb KaTasnin3aTopos.
20. DHeprua akTMBaUumn KatanmnTUYecKux peakummn.
21. Teopus mynbTunnetos banaHguHa.

22. Teopusi akTuBHbIX aHcambnen Kobosesa.

PechepaT Ne 2
1. MoHATME KNCNOTbI M OCHOBAHMSA B COBPEMEHHON XUMUN.
2* . dnccoumaums KUCMOT U OCHOBaHUIN B pa3baBneHHbIX BOAHbLIX pacTBOpaXx.
3. ConbBaTauus (rmgpataund) n conbBaTtHas (rmgpaTtHasa) obonovka noHa.

4*  MaTemaTuyeckuii annapaT Teopun pacTBOPOB CUITbHbIX 3MeKTponuToB [le6as—Xokkens.
5. BydepHble pacTBopbl: knaccudmvkaumns, ctabunmsmpyemoe 3HavyeHne pH, 6ydepHast EMKOCTb,
npUMeHeHue.

6. CTyneHyaTas guccoumaums KUCnoT B pacTBOpax.

7. CTyneH4aTasa guccoumanmsa KOMMNAEKCHbIX COeAMHEHN B pacTBOpaXx.

8. M'vaponus conen: NpUYnHbI, TEPMOLMHAMNYECKOE OnncaHmne, BnaHne pasnnyHbiX akTopoB.

9. DkcnepumeHTanbHoe onpeaeneHme KOHCTaHT MOHHbLIX PaBHOBECUI B pacTBOpax.

10. Teopwus knucnoT n ocHoBaHu bpéHcTena-Jloypu 1 cCoBpeMeHHasi CUHTETUYECKasl HeopraHuyeckasi
XUMUSI.

11. MNMpPOTOHHLIE U AaNPOTOHHbLIE PACTBOPUTENN B COBPEMEHHON XUMUN.

12. CTpoeHune ABOMHOro anekTpunyeckoro cnos no LtepHy n no MNpamy.

13. Mony4eHne N TpakToBKa 3MNEKTPOKaNUINSPHbIX KPUBBIX.

14. OcCHOBHOE YypaBHEHWEe 9NEeKTPOXMMUYECKON TEPMOAMHAMUKM W MNpUMEPbI €ro MNpakTUYeCcKoro
NCNoNb30BaHKs.

15. MexaHn3mbl U KNHETUYECKME 3aKOHOMEPHOCTM BblAeneHns BOAOPOAA Ha pasHbIX MeTannax.
Kopposusa ¢ BogopoaHon aenonspusaumen.

16. MexaHn3mbl BOCCTAaHOBIIEHWUS MONEKYISAPHOro KMcrnopoada B KACMbIX U WenoYHbIX cpedax. Kopposus
C KncnopogHowm genonspusaumnen.

17. OCHOBHbIE MONOXEHUSA N BbIBOALI TEOPUN 3aMeANeHHOoro nepexona 3apsaga. BogopogHoe
nepeHanpsikeHne Ha pTyTHOM anekTpoae.

18. OcHOBHbIE NONOXEHUSA U BbIBOAbI Teopun Anddy3noHHOro nepeHanpsikeHns. KnHetuka
BOCCTAHOBIIEHUSI MOSEKYNSIPHOIO KACNOPOAa Ha UHEPTHbIX MeTannax.

19*. Knaccuyeckas u cospemeHHas hopMynMpOBKY NPUHLMMNE HE3aBMCMMOTO NPOTEKAHNS 3NIEKTPOAHbIX
NPOLIECCOB Ha CMOXHbIX 3MeKTpoaax.

20. MNpocTbie 1 CNOXHble 3MNEKTPOAbI B 3NIEKTPOXUMUN. DNTEKTPOXMMNYECKNA MEXAHN3M KOPPO3nKn
MeTannos.

21. CoBpeMeHHble npeacTaBrneHns 0 NacCUBHOM COCTOSIHUM MeTansos.

22. Koppo3sus MeTasnsoB B KOHTaKTe.

MpumeyaHue. 38e3douxoli (*) ommeyeHbl membl NO8bILEHHOU MpyOHOCMU.

20.2. NMpomexyTo4yHasa aTTecTaums

MpomexyToyHaa aTtTecTauus MNpOBOAUTCA B COOTBETCTBUM C [lonoxeHMeM O NPOMEXYTOYHOM
aTTecTauum obydaromxca no nporpammam BbicLLero obpasoBaHus.

KOHTpONbHO-M3MepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW — aTTecTaummM  BKNOYalT B cebs
TEeopeTMYeckMe BOMPOCHI, MNO3BONSAKOLWINE OUEHUTb YPOBEHb MOJSTYYEHHbIX 3HAHWA WU  CTEMneHb
ChOpMUPOBAHHOCTN YMEHUIN N HaBbIKOB B obnactu cdomsmyeckon xmmun. MNpn oueHnBaHNN NCNOSb3YHTCS
KONUYeCTBEHHbIE LLKarbl oueHoK. KpuTepun oueHMBaHNA npuBeaeHbl HUXE.

MpomexyToyHas aTTecTaums No AUCUMUNMMHE OCYLLEeCTBMASIETCS C NOMOLbO komnnekTos KM

Ok3ameH npoBOAUTCA B YCTHOW cbopme (cobeceqoBaHME), €Cnn JNEKLMOHHbIN KYpPC YMTaeTCsl O OYHOM
dopmarte. [aTy npoBeneHus aksameHa onpegendet aekaHat. KM no npegmety cogepxut 2 Bonpoca no
pasnuyHbIM TeMam Kypca. Ha nogrotoBky oTBeTa cTyaeHTy gaetcs 35 muHyt. OTBeT odopmnseTcs Ha



OTOENbHOM NMCTE, B PYKOMUCHOM BuAe W nocne cobeceqoBaHWs OCTaeTcs y ak3ameHaTopa. Bo Bpems
NOAroToBKM oTBeTa Ha Bonpocbl KUM cTyaeHT He MOXEeT UCNOoNb30BaTh KOHCMEKTbI JIEKUUN, Y4EOHUKM 1
Nonb30BaTbCA UHTEpHET-pecypcamun. OTBET JOIMKEH COAepXaTb OCHOBHblIE MaTeMaTU4eCcKkne ypaBHEHUS U
ypaBHEHUs1 peakumii, rpaduyeckun matepman. OnpegenexHnst CTygeHT MoxeT hopMynumpoBaTb B YCTHOWM
dopme. [lo OKOHYaHWWM OTBETa CTyAeHTa 3K3aMeHaTop MOXeT 3afaTb €My HEeCKOMbKO AOMOMHUTENbHbIX
BONPOCOB MO MaTtepwuany Kypca.

TpeGOBaHVIFI K BbIMNONTHEHMIO 3adaHNi, LWKanbl 1 Kputepmn oueHnBaHuA

YpoBeHb
cchopmmpoBa
HHOCTU
KOMMNETEHLUN
Obyvarowutics e rnonHou Mepe enadeem meopemu4yeckumMu lNosbiweHH

OCHOBaMUu bU3UYECKOU XUMUU U 3/1€eKmpOoXumuu, criocobeH bl
unacmpuposams omeem ripumepamu, akmamu, OaHHbIMU YpO8€eHb
Hayu4HbIx uccredosaHul, MPUMEHSIMb meopemudyeckue 3HaHus1 O0ns
pelweHus npakmuyeckux 3adady 8 obracmu 3/1eKmpoxuMudeckoli
mepmMoOUHaMUKU U 371IEKMPOXUMUYECKOU KUHeMUKU

Obyvarowutics enadeem meopemuyecKuMu ocHosamu
¢usudeckoli Xumuu u 31eKMpPOoXUMUU, criocobeH
usmocmpupogame omeem rpumepamu, Aornyckaem ouwubku npu
npuMeHeHuuU meopemuyecKux 3HaHul ons pelieHus
npakmuyeckux 3ada4y 8 obrnacmu  371eKmMpPOXumMuyeckol
mepMOOUHaAMUKU U 37IEKMPOXUMUYECKOU KUHeMUKU

Kputepun oueHnBaHns KOMNeTeHUnn LLIkana oueHokK

Omnuy4Ho
(B8aumeHo)

Ba3soeniti
YpPOB8€EHb

Xopouwio
(8aumeHo)

Obyvarowuticss enadeem 4acmu4yHO MeopemuyecKUMU OCHO8aMu
gusuyeckol Xumuu U 3eKmMpoxuMuu, ghpasMeHmapHo criocobeH
unarcmpuposams omeem rnpumMepamu, hpaecmMeHmapHo ymeem

lMopozoeniti
ypOB€EHb

Ydoenemeopu-
mesibHO
(BaumeHo)

PUMeHsIMb meopemu4yecKkue 3HaHus 018 peweHus npakmu4yeckux
3a0ay 6 obnacmu 371eKmMPOXUMUYecKol mepMOOUHaMUKU U
3/1EKMPOXUMUYECKOU KUHEMUKU

Obyvarowuticss deMOHcmpupyem ompbi8OYHbIe, thpasMeHmapHbIe -
3HaHUS ~ MeopemuYyecKux  OCHO8  ¢buduyeckod  xumuu U
anekmpoxumuu, Oornyckaem 2pybble OWUbKU Mpu MNpUMEeHEeHUU
meopemuyecKkux 3HaHul O7s peweHuUsl fnpakmu4yeckux 3aday 8
obnacmu arekmpoxumudeckou mepmMoOUHaMUKU u
3/1EKMPOXUMUYECKOU KUHEMUKU

Heydosnemeop
U-meJibHO
(He 3aumeHo)

Mpy peanusaumy AUCLMNMMHBI C MPUMEHEHMEM AUCTaAHLUMOHHBLIX 0Bpa3oBaTeNbHbIX TEXHOMOruii
OLIEHKW 3a 9K3aMeH/3a4eT MOryT ObiTb BbICTABMEHbI MO pesynbTataM TeKyllen aTTecTaumum obyyaroLlerocs
B cemecTpe.

TunoBble KOHTPONbHblE 3adaHWA MNU WHble MaTepuanbl, Heob6xoAuMble ONA OLEHKU 3HaHWM,
YMEHUN, HaBbIKOB NPY NPoBeAeHUN NPOMEXYTOYHOWN aTTecTauum.

Komnnekt KMM Ne 1

YTBEP>XOAKO
3aBeaytowmmn kadpegpon
domsnyeckon xmmmm
O.A. Kosagepos

. .2021

O.X.H., OOLL.



Hanpasnexue nogrotosku / cneumanbHocTb 04.05.01-dyHgameHTanbHasa n npuknagHasa XmMmmns
Oucunnnnua dusmnyeckas xmmms

dopma oby4yeHms ovHasi

Bua KoHTpons aKk3amMeH

Bua aTTectaumm NpoMexyTOYHbIN

KoHTponbHO-u3MepuTenbHbIn MaTepuan Ne 1

1. TllocTpoeHne guarpammbl KUNEHWUS OBYX B3aMMHO pPacTBOpMMbIX Xuakocten. Cmbicn obnacten u
nuHUR. PacuyeT cTteneHn cBobogbl B XapakTepHbIX Toukax no npasuny ¢as Mmbbca. MNepBbii 3aKkOH
KoHoBanosa.

2. Xummyeckoe cpoactBo. XMMUYECKOe paBHOBecHe. YCMoBUA XMMUYECKOro pasHoBecusi. CBA3b
XMMNYECKOro CPOACTBA C KOHCTAHTON paBHOBECUS XMMUYECKOW peakunn.

lNpenogaBsaTtenb K.X.H., gou. E.B. BobpuHckas

YTBEP>XOAIO

3aBegytowmi kadpegpomn

dm3nveckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb 04.05.01-®yHgameHTanbHas n npuknagHas XmMmms
Oucunnnnna dunsmnyeckas xmmms

dopma obyyeHuns odHas

Bua KoHTpons ak3amMeH

Bug atrectauumn NpomMexxyTOUHbLIN

KoHTponbHO-u3MeputenbHbin maTtepuan Ne 2

1. dyHKunK npouecca. BHyTpeHHNAs aHeprusa. QHTanbnus. lNepBoe Havyano TepMoanHaMmKn s
o6paTnMbIX NPOLIECCOB, NPOTEKAIOLNX B PA3NINYHBIX YCIOBUAX (M30XOPUYECKUA, N306apu4ecKmn,
N30TepMMYECKMIA, agmabaTnieckun).

2. NpumeHeHne 3aKkoHa AENCTBYHOLLMX MACC K TOMOTreHHbIM M reTEPOreHHbIM XMMUYECKUM peaknLsiM.
PasnunyHble (oopMbl BblipaXKeHUst KOHCTaHTbl PABHOBECHS.

Mpenogasartenb K.X.H., gou. E.B. BobpuHckas

YTBEP>XIOAIO

3aBeqytowmm kadpegpon

dom3anyeckon Xmummn

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotosku / cneumanbHocTb 04.05.01-dyHaameHTanbHasa 1 NpyknagHas XmmMms
Oucunnnnna dusmnyeckas xmmms



dopma 06yyeHnst odHas
Bua KoHTpons aKk3aMeH
Bua aTTectaumm NnpoMexXyTOYHbIN

KoHTponbHO-u3mMeputenbHbii maTtepuan Ne 3

1. Tepmoxnmus. 3akoH NOCTOSAHCTBA CyMM TennoT 'ecca u ero cneactesunga. CtaHgapTHasa aHTanbnus.
TennoTtsbl (3HTanNbLNMM) 06pa3oBaHUs U cropaHus BellecTs. KanopmumeTtpus.

2. Ni3oTtepma xumunyeckon peakunm BaHT MNodda. Sneprum MNenbmronbua n MmMé6ca xmmmnyeckon peakuum.
CrtaHgapTHble aHeprumn M'enbmMronbua n MN'bébca n nx cBaA3b C KOHCTAHTOM PaBHOBECUSI.

MNpenogaBaTtenb K.X.H., gou.E.B. BobpuHckas

YTBEP>XOARKO

3aBeaytowmi kadpegpomn

dmsnveckon xmmmm

0.X.H., oou,. O.A. Ko3apgepos
. .2021

HanpaeneHune noarotosku / cneumansHocTb 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucunnnnna dusnyeckas xmmms

dopma oby4yeHus odHas

Bua KoHTpons ak3amMeH

Bug atrectauun NpomMexxyTOUHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 4

1. Kanopuyeckue koadpduumneHTsl. TennoemkocTb. PasnuyHble Bugbl TennoeMkocten. BnmsaHue
TemnepaTypbl Ha TeNNoBON 3PdEKT XMMMYECKOW peakunn. YpasHeHne Kupxroda. MNpnbnmxkeHHoe n
TOYHOE peLueHme.

2. Pac4yeT paBHOBECHOrO BbIXO4a NPOAYKTOB XMMUYECKON peaKLni.

Mpenogasartenb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAIO

3asenyowmn kageapom

dm3ndeckon Xmummm

O.X.H., gou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHas n npuknagHas XmMmms
Oucunnnnna dusmnyeckasa xmmms

dopma oby4yeHuns odHasi

Bua KoHTponst ak3amMeH

Bug atTectauumn NpoMeXXyTOUYHbIN

KoHTponbHO-nameputensHbin matepuan Ne 5

1. Btopoe Ha4dano TepmoamHamukn. MNpuHUMN agmabaTtHoM HedocTwkMmocTu Kapateogopu. BeegeHue
MOHATUS BHTPOMUWU. JHTponus obpaTUMbIX U HeobpaTuUMbIX MpoLeccoB. HekomneHcupoBaHHasA
Tennota Knaysauyca.

2. BnusaHue gaBneHnst Ha paBHOBECHBLIN BbIXOL4 NPOAYKTOB XMMUYECKOW peakunu.

MNpenogaesaTtenb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOARKO

3aBeaytowmm kadpegpon

dm3nveckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb 04.05.01-®yHgameHTanbHas n npuknagHas XmMmms
Oucunnnnna dusnyeckas xmmms

dopma obyyeHuns odHas

Bua KoHTpons ak3aMeH

Bug atrectauun NpomMexxyTOUHbLIN

KoHTponbHO-nameputenbHbin matepuan Ne 6

1. YpaBHEHMe BTOPOro Hayana TepMOAUHAMUKU Anst obpaTuMbiX U HeobpaTumbIx npoueccoB. MNpuHumn
BO3pACTaHUsl SHTpONuUW. BbluncneHne SHTPOMUKU OTAENbHbBIX BELECTB U XMMUYECKOW peakumn. Cessb
SHTPONUN peakunn ¢ XMMUYECKOM nepemeHHon. CTaHgapTHas SHTpPoNus.

2. 3aBMCMMOCTb KOHCTaHTbl PaBHOBECUSA XMMMUYECKOW peakuun OT TemnepaTypbl. YpaBHEHUS U30X0pbl U
n3obapbl BaHt MNodhda.

Mpenogasartenb K.X.H., gou.E.B. BobpuHckas

YTBEPXOAKO
3asenyowmn kageapom
Gm3n4ecKon Xmummm
0.X.H., oou,. O.A. Kosagepos
. .2021
Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHas n npuknagHas Xmmms
Oucunnnunna dusmnyeckas xmmms
dopma 06yyeHnst odHas



Bua KOHTpons aKk3aMeH
Bug atTrectauun NpoMeXXyTOUYHbLIN

KoHTponbHO-U3MepuTenbHbIn Matepuan Ne 7

1. TNocTpoeHne guarpammbl OBYX B3aUMHO PacTBOPUMbBIX XUAKOCTEN C a3e0TPOMHOW cMechbio. CMbIch
obnacrten n nuHU. Pac4yeT cteneHn cBoboabl B XapakTepHbIX ToYkax no npaeuny ¢as M'mbbca. Btopon
3akoH KoHoBanosa.

2. TpeTbe Ha4yano TepMoamMHamMukn. MNMoCToOSAHHAs MHTErpMpoBaHMA B ypaBHEHUN n306apbl. PacueT
KOHCTaHTbl paBHOBECUS XMMUYECKOWN peakumn Npu 3agaHHon TemnepaType.

lNpenogaBsaTtenb K.X.H., gou.E.B. BobGpuHckas

YTBEP>XOARKO

3aBeaytowmi kadpegpomn

dmsnveckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHune noarotosku / cneumansHocTb 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucunnnnna dusnyeckas xmmms

dopma oby4yeHus odHas

Bua KoHTpons ak3amMeH

Bug atrectauun NpomMexxyTOUHbIN

KoHTponbHO-U3MepuTenbHbIn Mmatepuan Ne 8

1. TepmoguHammyeckue noTeHumanbl. MNX CBA3b C MakcuManbHOW nosiesHon paboTton. Kputepum
CaMOrnpoun3BONbHOIO MNPOTEKaHWss npouecca WM paBHOBecus. TepmoavHamuyeckue noTeHumansbl
XUMUYECKON peakuun. VX cBA3b C SHTaANbMUEN U SHTPOMNUEN XMMUYECKOW peakumn. CTaHOapTHble
noTeHuunarnsl.

2. KnHeTunka npocTbiX XMMUYECKUX peakLmi nepeoro nopsaka. Bpemsa nonynpespalleHus.

Mpenogasartenb K.X.H., gou.E.B. BobpuHckas

YTBEP>XIOAIO

3aBegytowmm kadpegpon

dom3anyeckon Xmummn

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHasa n npuknagHas Xmmms
Oucunnnunna dusmnyeckas xmmms



dopma 06yyeHnst odHas
Bua KoHTpons aKk3aMeH
Bua aTTectaumm NnpoMexXyTOYHbIN

KoHTponbHO-u3mMeputenbHbii maTtepuan Ne 9

1. BnnsHue Temnepartypbl Ha aHepruto Mmbbca xmmuyeckon peakuun. YpasHeHue 'mbbca-Menbmronsua.
CBs3b aHeprum 'Mbbca (MakcumanbHOM NOME3HON paboTbl) C 3HTANbMNEN U IHTPOMNEN XUMUYECKON
peakuun.

2. Xnmudeckaa KnHeTuka. CKOpPOCTb, MOMEKYNAPHOCTb U MOPSOOK XMMWUYECKUX peakumin. MpuHUuUnbI
XUMNYECKON KUHETUKN. INOHATME N NUMNTUPYIOLLIEN CTaguN.

lNpenogaBsaTtenb K.X.H., gou.E.B. BobGpuHckas

YTBEP>XOAKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotosku / cneumansHocTb 04.05.01-dyHaameHTanbHasa 1 NpyknagHas XmmMus
OucunnnuHa dusmnyeckasa xmmms
dopma oby4yeHus odHas
Bua KoHTpons ak3aMeH
Bug atTectauumn NpomMexxyTOUHbIN
KoHTponbHO-n3mepurtenbHbii matepuan Ne 10
1. TepmoguHamMmyecknin NpoLecc (paBHOBECHLIN U HEPABHOBECHbIN, 0BpaTUMbIN N HEOBPaTUMBIN,

CaMOornpOoun3BOSIbHbIA U HE CaMONPON3BOSbHbIN). PYHKLMK Npouecca. TennoTa, paboTta Ansa pasnnyHbIX

npoueccoB (M30XOPMUYECKUIN, N3006apMYECKUn, N30TEPMMYECKUI, agmnabdaTnyeckmi).

2. MNony4eHne KNHETUYECKOro ypaBHEHUSA MPOCTbLIX XMMUYECKMUX peakuuin BToporo nopsgka. ['paduyeckoe

npeacrasneHve. KoHcTaHTa ckopocTu. PacyeT nepvoga nonynpespalleHus.

MNpenogaBaTtenb K.X.H., gou.E.B. BobpuHckas

YTBEP>XIOAIO

3aBegytowmm kadpegpon

dom3anyeckon Xmummn

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHune noagrotoBku / cneumanbHocTb 04.05.01-dyHaameHTanbHasa 1 NpuknagHas XumMms



Oucunnnuna dusnyeckas xmmms
dopma 06yyeHnst ovHas

Bua KoHTponst ak3amMeH

Bua aTTectaumm NpoMexyTOUYHbIN

KoHTponbHO-n3amepurtenbHbin matepman Ne 11

1. TepmoguHamuka as3oBbIX MNpeBpaLLEeHUA MHOMBMAOYaANbHbIX BelwlecTB. 3aBUCMMOCTb [JaBreHus
HacbILWEeHHOro napa ot Temnepartypbl. YpaBHeHune KnanenpoHa-Knayauyca. MNpubnmwkeHHoe 1 TOYHOe
pelwweHne. CTUHHas xnmudeckasa noCcTosHHas.

2. Nony4yeHne KMHETUYECKOIO ypaBHEHNS MPOCTbIX XMMUYECKMX peakumii nepeoro nopsigka. I'paduyeckoe
npeactaeneHne. KoHcTaHTa ckopocTu. PacyeT neproaa nonynpespalleHns.

MNpenogaesaTtenb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOARKO

3aBeaytowmm kadpegpon

dmsnveckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

HanpaeneHune noarotosku / cneumansHocTb 04.05.01-dyHaameHTanbHasa 1 npyknagHas XumMms
Oucunnnnna dusnyeckas xmmms

dopma oby4yeHus odHas

Bua KoHTpons ak3amMeH

Bug atTectauumn npomMexxyTOUHbIN

KoHTponbHO-u3aMeputenbHbii maTtepman Ne 12

1. TepmoguHamuka pacTtBopoB. [lapuunanbHble MOMSPHbIE BENMYUHBL. 3aBUCMMOCTbL MX OT COCTaBa
pacTtBopa. YpaBHeHue 'nb6ca-[iorema. Ero ponb B TepmogmHamuke pactBopoB.
2. 3KcnepuMeHTarbHble U pacyeTHble MeTOAbl ONpeaeneHns nopsaaka XMMNM4eCcKon peakLmn.

MNpenogaBaTtenb K.X.H., gou.E.B. BobpuHckas

YTBEP>XIOAIO

3aBegytowmm kadpegpon

dom3anyeckon Xmummn

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHas n npuknagHas Xmmms
Oucunnnunna dusmnyeckas xmmms
dopma 06yyeHnst odHas



Bua KOHTpons aKk3aMeH
Bug atTrectauun NpoMeXXyTOUYHbLIN

KoHTponbHO-uamepurtenbHbii matepuan Ne 13

1. Xvmuyecknint noteHuman. CBA3b XMMUYECKOro MoTeHLuuMana ¢ KOHUeHTpauuei BellecTBa B pacTBOpE.
CTtaHOapTHBIA XMMUYECKUMI noTeHuman. YCrnoBue XMMUYECKOrO PaBHOBECUS M CaMOMPOU3BONbHOCTH
MPOLECCOB.

2. MonyyeHne KNHETMYECKOro ypaBHeHNs AN obpaTUMbIX peakuuii. paduyeckoe npeacTaBneHme.

lNpenogaBaTtenb K.X.H., gou.E.B. BobGpuHckas

YTBEP>XOARKO

3aBeaytowmi kadpegpomn

dmsnveckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotosku / cneumansHocTb 04.05.01-dyHaameHTanbHasa 1 NpyknagHas XumMums
Oucunnnnna dusnyeckas xmmms

dopma oby4yeHus odHas

Bua KoHTpons ak3amMeH

Bug atrectauun NpomMexxyTOUHbIN

KoHTponbHoO-namepurtenbHbin matepuan Ne 14

1. TepMmoanHamuka XUOKAX PacTBOPOB. 3aBUCUMOCTb [OaBfIEHUSI HACbILEHHOro napa OT cocTaBa
Xnakoro pacTteopa. 3akoHbl Payns u NeHpu.

2. MNony4yeHne KMHEeTUYECKOro ypaBHEHNA A8 nocrneaoBaTenbHbIX XMMUYECKUX peakumi. ['paduyeckoe
npegcrtasneHve. MeTtoa KBasucTaumMoHapHbIX KOHUeHTpaumin boaeHwTerHa — CemeHoBa.

MNpenogaBaTtenb K.X.H., gou.E.B. BobpuHckas

YTBEP>XIOAIO

3aBegytowmm kadpegpon

dom3anyeckon Xmummn

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHas n npuknagHas Xmmms
Oucunnnunna dusmnyeckas xmmms
dopma 06yyeHnst odHas



Bua KOHTpons aKk3aMeH
Bug atTrectauun NpoMexXyTOUHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 15

1. TepmognHamuka pearnbHbIX XUOKUX pPacTBOPOB. TepmoaAnMHaMmMyeckas akTUBHOCTbL BeLllecTBa.
KoadhdumumeHTbl akTUBHOCTU. MeToabl onpeneneHnst akTUBHOCTM.

2. Nony4yeHne KNHETUYECKOIO YPaBHEHNS OJ1S1 COMPSPKEHHbIX XMMUYECKUX peaku . XMMU4eckoe cpoacTBO
N CKOPOCTb COMPSKEHHBLIX XUMUYECKUX PeaKLN.

lNpenogaBaTtenb K.X.H., gou.E.B. BobGpuHckas

YTBEP>XOARKO

3aBeaytowmi kadpegpomn

dmsnveckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue nogarotosku / cneumansHocTb 04.05.01-dyHaameHTanbHasa 1 NpyknagHas XmMus
Oucunnnnna dusnyeckas xmmms

dopma oby4yeHus odHas

Bua KoHTpons ak3amMeH

Bug atrectauun NpomMexxyTOUHbIN

KoHTponbHoO-namepurtenbHbin matepman Ne 16

1. TNocTpoeHne amarpammbl COCTOSIHUSA ABYX OrpaHMYEHHO PacTBOPMMbIX XMAKOCTEN C BEpXHEW (unu
HWXHeN) Kputnyeckon Temnepartypou. lMosicHeHne obnacter n nuHun. PacuyeT cteneHn csoboabl B

XapaKTepHbIX ToYkax no npasuny ¢gas Mbbca.
2. Teopun XMMMYECKON KUHETUKN. Teopmnsa akTUBHbLIX CTONKHOBEHMI AppeHunyca. 3aBUCUMOCTb KOHCTaHThI

CKOPOCTM XUMWUYECKOW peakummn oT TeMnepaTypbl. QHEPrusi akTuBaLum.

MNpenogaBaTtenb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3asenyowmn kagenpom

dmsnyeckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHas n npuknagHas XmMmms
Oucunnnnua dusmnyeckas xmmms

dopma oby4yeHms ovHasi

Bua KoHTpons aKk3amMeH

Bua aTTectaumm NpoMexyTOYHbIN

KoHTponbHO-Uu3mMepuTtenbHbin Matepuan Ne 17

1. PacyeT pacTBOPUMOCTU BELLECTB B XUAKOCTU. TepMoauHaMMKa pacTBOPEHUS rasa B XXUOKOCTMU.
2. Teopnn XMMMYECKON KUHETUKN. Teopnst BUHAPHbBIX CTONIKHOBEHMIA B XMMMYECKON KMHEeTuke. KoHcTaHTa
ckopocTu. BepoAaTHOCTHbIN (CTepuiecknin) akTop.

MNpenogaesaTtenb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOAKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb 04.05.01-®yHgameHTanbHas n npuknagHas Xmmms
Oucunnnuna dusmnyeckas xmmms

dopma oby4yeHus odHas

Bua KoHTpons ak3aMeH

Bug atTectauumn npomMexxyTOUHbIN

KoHTponbHO-n3mepurtenbHbii matepuan Ne 18

1. PacyeT pacTtBOpMMOCTY BELLECTB B XMAKOCTU. TepMoanHaMmka pacTBOPEHUS TBEPAbIX TEN B XXUOKOCTH.
YpasHeHue Lpegepa.

2. Teopyn XUMMYECKOM KMHETUKU. Teopuss akTMBMPOBAHHOrO KoMMrekca (NepexogHoro COCTOSHMS) B
XUMNYECKON KUHETUKE. DHTPOMNUSA 1 SHTaNbNNA akTuBaLmu.

Mpenogasartenb K.X.H., gou.E.B. BobpuHckas

YTBEP>XIOAIO

3aBeaytowmmn kadpegpon

dmsnyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHasa n npuknagHas Xmmms
Oucunnnnna dusnyeckas xmmms

dopma oby4yeHuns odHasi

Bua KoHTponst ak3amMeH

Bug atTectauumn NpoMeXXyTOUYHbIN

KoHTponbHO-n3amepurtenbHbii matepuan Ne 19

1. TlocTpoeHne Amarpammbl COCTOAHUS ON9 ABYX HeCcMeluMBarowmuxca xuakocten. PacnpegneneHue
TpeTbero BellecTBa MeXay ABYMSA HECMELLNBAIOWNMUCS XNOKOCTAMU. YpaBHeHne HepHcTa.

2. KnHeTnka reteporeHHbIX XMMWYECKUX peakumn ¢ ydyeTtoM cTagum guddysmm BewecTBa. OHepruns
akTMBauumn andysmm n XuMmnM4eckon peakuunu.

MNpenogaesaTtenb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOAKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb 04.05.01-®yHgameHTanbHas n npuknagHas Xmmms
Oucunnnuna dusmnyeckas xmmms

dopma 0by4yeHns odHas

Bua KoHTpons ak3aMeH

Bug atTectauumn npomMexxyTOUHbIN

KoHTponbHO-n3mepurtenbHbii matepuan Ne 20

1. KonnuratneHble CBOMUCTBa pacTBOpoB. Kpnockonnyeckoe NoOHMXeHNe TeMmnepaTypbl 3amep3aHns
pactBopoB. Kpnockonusi. TepmomeTp bekmaHa.

2. Kartanus. KaTanutuyeckass akTMBHOCTb, CENEKTUBHOCTb U M3bupaTenbHOCTb KaTanusatopa. CBA3b
CKOPOCTM KaTanuTUYECKoM XMMUYECKOW peakLMmn C KOHLIeHTpaLumen kaTanusartopa

MNpenogaBaTtenb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOARKO

3aBegytowmm kadpegpon

dm3ndeckon Xmummm

O.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHas n npuknagHas Xmmms



Oucunnnuna dusnyeckas xmmms
dopma 06yyeHnst ovHas

Bua KoHTponst ak3amMeH

Bua aTTectaumm NpoMexyTOUYHbIN

KoHTponbHO-n3amepurtenbHbii matepuan Ne 21

1. KonnuraTuBHble CBOMCTBa pPacTBOPOB. JOYNMOCKOMMYECKOE MOBbLILEHNE TemnepaTypbl KuNeHus
pacTtBopoB. A6ynunockonua. TepmomeTp bekmaHa.
2. DHeprus akTMBaLMm roMOreHHOro 1 reteporeHHoro katanuaa. Ctagum agcopbumm n gecopoumm.

MNpenogaesaTtenb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOAKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb 04.05.01-®yHgameHTanbHas n npuknagHas Xmmms
Oucunnnuua dusmnyeckas xmmmsa

dopma oby4yeHus odHas

Bua KoHTpons ak3aMeH

Bug atTectauumn npomMexxyTOUHbIN

KoHTponbHO-n3mepurtenbHbIi matepuan Ne 22

1. KonnuratneHble CBOWCTBaA pacTBOPOB. TepMOANHAMMKA OCMOTMYECKOro AaBreHus. YpasHeHne BaHt-

MNodbda.

2. MNonyyeHne KMHETUYECKOro ypaBHEHNs AN napannenbHbiX peakuumi. ['paduyeckoe npeacrasneHuve.

Mpenogasartenb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAIO

3asenyowmn kageapom

dm3ndeckon Xmummm

O.X.H., gou,. O.A. Kosagepos
. .2021



HanpasneHue noarotoBku / cneumanbHocTb 04.05.01-dyHgameHTanbHas n npuknagHas XmMmms
Oucunnnnna dusnyeckas xmmms

dopma oby4yeHuns odHasi

Bua KoHTponst ak3amMeH

Bug atTectauumn NpoMeXXyTOUYHbIN

KoHTponbHO-n3amepurtenbHbii matepuan Ne 23

1. TepmoguHamumka das3oBbix paBHOBeCU. TepMoanHamMmmyeckuin Boisog npasuna ¢as [mbbca.

2. MexaHn3m xummnyecknx peakunin. Ctagusa aktmeaumm. BeposTHOCTHbIA U SHTPOMUINHBIA hakTopsbl.

TpPaHCMUCCNOHHBIN KOIPPULMEHT.

lNpenogaBsaTtenb K.X.H., gou.E.B. BobGpuHckas

YTBEP>XOAKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Ko3agepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb 04.05.01-®yHgameHTanbHas n npuknagHas XmMmms
Oucunnnuna dusmnyeckas xmmms

dopma oby4yeHus odHas

Bua KoHTpons ak3aMeH

Bug atTectauumn npomMexxyTOUHbIN

KoHTponbHO-n3mepurtenbHbIi Mmatepman Ne 24

1. TepmoguHamuka dhas3oBbix paBHOBeCU. IHeprmsa mb6ca npu hasoBbIX NPeBpAaLLEHUSIX.

2. 3aBNCUMOCTb CKOPOCTUN XUMUYECKOW peakumm OT TeMnepaTtypbl. YpaBHeHne AppeHuyca.

Mpenogasartenb K.X.H., gou.E.B. BobpuHckas

Komnnekt KUM Ne 2

YTBEPXXOAKO

3asenyowmn kageapom

dmsnyeckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms

Oucumnnuna: Pusnyeckasn xmmms
dopma obyyeHus: ovHast

Bug koHTpons: ak3ameH

Bua atTectaummn: npomexytodHas

KoHTponbHO-u3MepuTenbHbIn MaTepuan Ne 1

1. NoTeHumansl, XapakTtepusyruwine anekTpn4eckoe CoctodaHne ¢)83bll I'IOBerHOCTHbIVI, BHELLIHWA,

BHYTpPeHHUIW. BonbTa-noteHuman. ManeBaHM-noTeHunan.

2. DnekTpoxmmMmyeckasi Koppoausa metannos. NoTeHuman koppo3mun. Tok koppo3suun. dnarpammbl DBaHca U

X 3Ha4eHue..

lMpenopaBatensb A.X.H., gou. Kosagepos O.A.

A.X.H., AOLL.

YTBEP>XOAKO
3aBegytowmi kadpegpomn
dmsnyeckon xmmmm
O.A. Ko3sagepos

. .2021

HanpaeneHue noarotosku / cneumansHocTb: 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms

Oucunnnuna: dusndeckasa xmmms
dopma obyyeHus: ovHas

Bug koHTpons: ak3ameH

Bug atTrectauuun: npomMexyTovHas

KoHTponbHO-n3ameputenbHbin matepman Ne 2

1. MexaHn3mbl 06pa3oBaHMsA pacTBOPOB ANEKTPONUTOB. POnb MOH-ANMNOMbHbBIX B3anMogencTasni B

pacTtBopax. ConbBaTauus (rmgpartauus) MoHa.
2. AKTMBHOE, NaccMBHOE N TpaHCNACCUBHOE COCTOSIHME MeTanna.

Mpenogasartenb

O.X.H., OOLL.

O.X.H., gou. Ko3zagepos O.A.

YTBEP>XOAIO
3aBeaytowmmn kadpegpon
domsnyeckon xmmmm
O.A. Kosagepos

. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuna: dusndeckasa xmmmsa

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTectauuun: npomMexyTovHas

KoHTponbHO-namepurtensHbi matepmuan Ne 3

1. Knaccudeckas Teopusi anektponutudeckon guccoumaumm (AppeHunyc). AkcnepMmMeHTanbHble OCHOBLI
Teopumw.
2. JnekTpoxmmmyeckasa kopposus meTtannos. Kopposus ¢ BOOOPOAHOW U C KUCNOPOAHOW Aenonspusaumen.

Mpenogasartenb A.X.H., gou. Kosagepos O.A.

YTBEP>XOAKO

3aBeaytowmi kadpegpon

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotosku / cneumansHocTb: 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauuun: npomMexyTovHas

KoHTponbHO-n3ameputenbHbin matepmnan Ned

1. KncnoTHo-0CHOBHEIE ByhepHble pacTBOpbI.
2. BonbTamnepHble XxapakTepucTukn (NoNsapusaunoHHbIe KpMBLIE) 3NEKTpoaa B criyvyae 3amenneHHoro
nepexofa sapsga. YpaBHeHue Tadens.

Mpenogasartens A.X.H., pou. Kosagepos O.A.

YTBEPXXOAIO

3asenyowmnn kagpeapom

dmsnyeckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuna: dusndeckasa xmmmsa

dopma obyyeHus: odHas

Bua KoHTpons: ak3ameH

Bug atTectauuun: npomMexyTovHas

KoHTponbHO-nameputensHbin matepuan Ne 5

1. TpunoxeHne 3akoHa AENCTBYIOLLMX MAcC K NpoLeccy auccoumnauuun B pacteopax. Hegocrtatkm teopum
AppeHnyca.
2. YpaBHeHne batnepa-donbmepa. KoagpduumeHTsl nepeHoca a 1 . Tok obmeHa.

lMpenopasatensb A.X.H., gou. Kosagepos O.A.

YTBEP>XOAKO

3aBeaytowmi kadpegpomn

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHgameHTanbHas v npuknagHasa XmMmns
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: ovHas

Bua KOHTpons: ak3ameH

Bug atTrectauumn: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbIi Mmatepman Ne 6

1. TepmoanHamuyeckme pyHKUMM 06pa3oBaHUSA MOHOB B pacTBOPaXxX U UX NpakTuyeckoe onpeaeneHue.
2. Teopusa gudpdysmoHHOro nepeHanpskeHns. QuddysnoHHbIn crnon HepHcTa.

Mpenogasartenb A.X.H., gou. Koszagepos O.A.

YTBEP>XIOAIO

3aBegytowmmn kadpegpon

dmsnyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2021

HanpasneHue nogrotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa v npuknagHas XmMmms



Oucunnnuna: dusndeckasa xmmmsa
dopma 06yyeHust: ouHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbii Mmatepman Ne 7

1. OcCHOBHbLIE NONOXEHWSI TEOPUM KUCIOT N ocHoBaHu bpéHcTena—Jloypu. MpoTtonutuyeckoe n
aBToNpoTONUTMYECKoe paBHoBecud. loHHoe npousBedeHue Boabl. BooopoaHbIn nokasaTtens.

2. BonbTamnepHble XxapakTepUCTUKK (NONSpU3aLMoHHbIE KPUBBIE) aNeKTpoaa B crnydae 3ameaneHHoro
nepexoda 3apsga.

MpenogasaTtenb A.X.H., gou. Kozagepoe O.A.

YTBEP>XOAKO

3aBegytowmi kadpegpomn

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Ko3sagepos
. .2021

HanpaeneHue noarotosku / cneumansHocTb: 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucunnnuua: Pusndeckasa xmmms

dopma obyyeHus: ovHas

Bua KOHTpons: ak3ameH

Bug atTrectauuun: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbii matepuan Ne8

1. Cuna K1cnoT 1 OCHOBaHWM B pasHbiX pacTBopuTensx. KOHCTaHTa KUCNOTHOCTM U KOHCTaHTa
OCHoBHOCTU. CTeneHb NpoTonuaa.

2. Nonspusaumns anektpoga. MHOroctagMnHOCTb ANEKTPOOHbIX npoueccos. NepeHanpskeHne ctagun
nepexona sapsaa, anddysnmn, XMMmnyeckon peakumm, Kpuctannumasaumu. NoHaTne o NUMUTUPYIOLLER
CTaauu 3NeKTpoaHoro npouecca.

Mpenogasartens A.X.H., oou. Kozagepos O.A.

YTBEPXXOAIO

3asenyowmnn kagpeapom

dmsnyeckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuna: dusndeckasa xmmmsa

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTectauuun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbIii Mmatepman Ne 9

1. MoHsiITWE aneKTpoAHoro noTeHumana. YpaeHeHne HepHcTta 4ns paBHOBECHOrO rarnbBaHu-
noTeHuMana 1 paBHOBECHOIO 3NEKTPOAHOro NoTeHumana.

2. lMNoTeHuMoMeTpus 1 ee BO3MOXHOCTU. OnpeaeneHve Yncen nepeHoca NoTeHUMoOMEeTPUYECKUM
METOOM.

lMpenopasatens A.X.H., gou. Kosagepos O.A.

YTBEP>XOAKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHgameHTanbHas v npuknagHas XmMmmns
Oucunnnuna: Pusndeckaa xummsa

dopma obyyeHus: ovyHas

Bua KOHTpons: ak3ameH

Bug atTtectauumn: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbii matepuan Ne 10

1. MeXMOHHble B3anMogencTBna B pacteopax. [loHsaTMe TepMognHaMnUyeckon akTUBHOCTU MOHa U
BbIOOp CTaHOapTHOro coctosiHnA. CpeaHMin MOHHBIN KOSMPULIMEHT aKTUBHOCTM CPEAHASA NOHHAs
aKTUBHOCTb.

2. MNoTeHuMoMeTpus 1 ee BO3MOXHOCTU. Onpeaenenne cTaHAapTHbIX 3NIEKTPOAHbIX MOTEHLMAN0B
NOTEHUNOMETPUYECKUM METOAOM.

Mpenogasartens A.X.H., oou. Kosagepos O.A.

YTBEPXXOARKO

3aBegytowmm kadpegpon

domsnyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuna: dusndeckasa xmmmsa

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTectauuun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbii matepman Ne 11

1. I'Ipep,nocunKM 1 BbIBOAbl TEOPUN PACTBOPOB CUJTbHbLIX 3J1EKTPOJTINTOB ,D,eGaFI-XIOKKeJ'IFl.
2. HOTeHLlMOMeTpVIFl n ee BO3IMOXHOCTMW. Onpe/J,eneHme KOSd)(bI/ILl,I/IeHTOB aKTUBHOCTN MOHOB
noTeHUnomeTpn4eCKknm MeTogom.

lMpenopasatensb A.X.H., gou. Kozagepos O.A.

YTBEP>XOAKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHgameHTanbHas v npuknagHas XmMmmns
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: odHas

Bua KOHTpons: ak3ameH

Bug atTtectauumn: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbii matepuan Ne 12

1. KucnotHo-ocHoBHLIe GydepHbIE pacTBOPLI.
2.Knaccundukaums anekTpoxmmMmyecknx tuenen. dnsndeckme uenu.

Mpenogasartenb A.X.H., gou. Kosagepos O.A.

YTBEPXXOARKO

3aBegytowmm kadpegpon

domsnyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuna: dusndeckasa xmmmsa

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTectauuun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbin matepuan Ne 13

1. I'Ipowsse/:l,eHMe pacTBOPUMOCTU K yCcnoBue 06pasoBaH|/|9| ManopacTtBOpuUMbIX TrMapoKC1NaoB B

pacTBopax.
2. Knaccudmkaums anekrpoxmmMmmyeckmx uenen. KoHueHTpaumoHHble uenu 6e3 nepeHoca u ¢
NepeHoCcoM (KUAKOCTHbIM COeAMHEHMEM. ).

lMpenopaBatensb A.X.H., gou. Kosagepos O.A.

YTBEP>XOAKO

3aBeaytowmm kadpegpon

domanyeckon xmmmm

0.X.H., oou,. O.A. Ko3sagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmmns
Oucunnnuna: Pusndeckasa xmmms

dopma obyyeHus: ovyHas

Bua KOHTpons: ak3ameH

Bug atTrectauuun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbii matepman Ne 14

1. OCHOBHblE MeXaHM3Mbl MOHHOrO TpaHcnopTa. TepMmoanHaMmnyeckne ycrnoBusa BO3HUKHOBEHMS
andbdysnm, Murpaumnmn, KOHBEKLUN.
2. Knaccnumkaums anekTpoxmumMmyeckmx uenen. XuMmyeckme Lienu.

MpenogasaTtens A.X.H., oou. Kozagepos O.A.

YTBEPXXOAKO

3asenyowmn kageapom

dmsnyeckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuua: Pusmndeckas xmmms

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTtectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 15

1 CooTHoweHne HepHcTa-OnHwTenHa. Auddysus B pacTBopax anekTponuTos. MNoHaTue o
A py3MoHHOM noTeHunane.
2. CTaHOapTHbIM BOOOPOLHLIN 9NEeKTpoa,.

lMpenopasatensb A.X.H., gou. Kosagepos O.A.

YTBEP>XOARKO

3aBeaytowmm kadpegpon

dmsnveckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHgameHTanbHas v npuknagHas XmMmmns
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: ovyHas

Bua KoHTpons: ak3ameH

Bug atTectauun: npomMexyTovHas

KoHTponbHoO-namepurtenbHbin matepman Ne 16

1. XMMMYeCcKne UCTOYHUKMN TOKa.
2. Yucna nepeHoca MOHOB 1 MeToAbl UX onpeaeneHus.

MpenogasaTtens A.X.H., oou. Kozagepos O.A.

YTBEPXXOAIO

3asenyowmn kageapom

dom3anyeckon Xmummn

0.X.H., oou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuua: dusnyeckas xmmms



dopma 06yyeHust: ovHas
Bug koHTpons: ak3ameH
Bua atTectaummn: npomexytodHas

KoHTponbHO-Uu3mMepuTtenbHbin Matepuan Ne 17

1. 3nemeHTbI TeOopUK anekTponpoBoaHocTh debasa-Xiokkens-OH3arepa. dnekTpodopeTnyeckoe u
penakcaumoHHble TopMoxeHus. AcdbdekTol BuHa n [lebas-PanbkeHrareHa. ekt Gapages.
2. MoTteHuymnan koppo3un. Tok kKoppo3nn. MIHIMBUTOPbLI KOPPO3UMK.

MpenopaBatensb A.X.H., oou. Kosagepos O.A.

YTBEP>XOAKO

3aBeaytowmi kadpegpon

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotosku / cneumansHocTb: 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauumn: npomMexyTovHas

KoHTponbHO-n3ameputenbHbin matepuan Ne 18

1. SnekTpuyeckas NPOBOANMOCTb PAaCTBOPOB 3MEKTPONUTOB: yAeNbHAsa MOMsipHas. dnekTpnyeckas
NOABWKHOCTb MOHOB. 3akoH KonbpayLua n cnegcrteus n3 Hero.
2. Knaccudukaumns anekTpoxXmMmyecknx uenen. Xmmmyeckmne uenu.

Mpenogasartens A.X.H., oou. Kozagepos O.A.

YTBEPXXOARKO

3aBegytowmm kadpegpon

dom3anyeckon Xmummn

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuua: Pusnyeckasa xmumms



dopma 06yyeHust: ovHas
Bug koHTpons: ak3ameH
Bua atTectaummn: npomexytodHas

KoHTponbHO-uameputenbHbii matepuan Ne 19

1. XuMHN4eckne UCTOYHUKN ToKa.
2. [1BOHOW 3NeKTPUYECKMIA CITON Ha rpaHuLEe MeTanna u pacteopa. EMkocTb ABOMHOroO
3ANEKTPUYECKOro Cros.

lMpenopaBatensb A.X.H., gou. Kosagepos O.A.

YTBEPXOARKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHgameHTanbHas v npuknagHas XmMmms
Oucunnnuna: dusnyeckasa xmmms

dopma obyyeHus: ovyHas

Bua KOHTpons: ak3ameH

Bug atTectauun: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbii matepuan Ne 20

1. TMoTeHuMomeTpus 1 ee Bo3mMoxHocTU. OnpeaeneHve npousseaeH1s pacTBOPUMOCTH
ManopacTBOPUMbIX 3IEKTPOSIUTOB.
2. MopenbHble NPeacTaBeHnst 0 CTPOEHMMN ABOMHOIO 3NEKTPUYECKOro Crosi.

Mpenogasartenb A.X.H., gou. Koszagepos O.A.

YTBEPXXOAIO

3asenyowmn kageapom

dom3anyeckon Xmummn

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotoeku / cneumansHocTb: 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucumnnuna: dusmndeckas Xmmms



dopma 06yyeHust: ovHas
Bug koHTpons: ak3ameH
Bua atTectaummn: npomexytodHas

KoHTponbHO-uameputenbHbi maTepmuan Ne 21

1. BnusiHne pasnunyHbix (hakTOPOB Ha 3MEeKTPONPOBOAHOCTb PacTBOPOB.
2. Knaccudukaums anekTpogoB. AnekTpoabl Nepeoro poaa. AnekTpoabl BToporo poaa. OKUcnmTenbHo-
BOCCTaHOBUTESbHbIE anekTpoabl. [a3oBble anekTpoabi.

MpenopaBatensb A.X.H., oou. Kosagepos O.A.

YTBEP>XOAKO

3aBegytowmi kadpegpon

dmsnyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotosku / cneumansHocTb: 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucunnnuna: Pusndeckasa xmmmsa

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTrectauuun: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbin Mmatepuan Ne 22

1. MNMpepenbHas anekTpuyeckas NOABMKHOCTb (NpeaesibHasg aNeKTPonpPoOBOAHOCTL) MOHOB. 3aKOH
Konbpaywa. MNpasuno BanbgeHa-MNncapxeBckoro.

2. Agcopbums n anekTpoKanuinsipHble KpuBble. [NoTeHumnan HyneBoro 3apsna. YpaBHeHmne
Jinnnmana.

MpenogasaTtens O.X.H., pou. Kosagepos O.A.

YTBEP>XOAIO

3asenyowmn kagegpom

dm3ndeckon Xmummm

O A.X.H., gou. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuna: dusndeckasa xmmmsa

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTectauuun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbii matepuan Ne 23

1. PaBHOBeCHas anekTpoxumuyeckas uenb. MNpasuna sanucn. HanpspkeHue anekTpoXMMmnyeckom Lienwu,
CBSA3b C NOTEHUManamMu oTaenbHbIX ANeKTpoaoB. AHOA M KaTo B 9NEKTPOXMMUYECKON Lienn.

2. [INOTHOCTb TOKa N CKOPOCTb ANEKTPOXMMMYECKON peaKumun. NonspmusaunoHHas Kpmeasi.
Monsipusaunsa n nepeHanpsxeHue.

lMpenopasatensb A.X.H., gou. Kosagepos O.A.

YTBEP>XOARKO

3aBeaytowmm kadpegpon

dmsnveckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHgameHTanbHas v npuknagHas XmMmmns
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: ovyHas

Bua KOHTpons: ak3ameH

Bug atTtectauumn: npomMexyTovHas

KoHTponbHO-nameputenbHbin Mmatepuan Ne 24

1. OCHOBHOE ypaBHEHNE AMEKTPOXNUMUYECKON TEPMOAMHAMUKN. YpaBHeHue Tnbbca-lenbmMronbua ans
HaNPSPKEHUSA 3NEKTPOXUMUYECKON LiENMW.
2. MNoTteHyman koppo3un. Tok kKoppo3un. [AnarpaMmmbl OBaHCa U UX 3HAYEHUE.

Mpenogasartens A.X.H., pou. Kosagepos O.A.

YTBEPXXOARKO

3aBegytowmm kadpegpon

domsnyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuna: dusndeckasa xmmmsa

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTectauuun: npomMexyTovHas

KoHTponbHO-namepurtenbHbiin matepman Ne 25

1. Knaccudpumkaums anektpogoB. OnekTpoabl NepBoro poda. AnekTpoasl BTOPOro poaa.
OkncnuTenbHO-BOCCTAaHOBUTESbHbIE 3MNEKTPoAdbl. [a30Bble aNeKTpoabl.
2. MogenbHble NpeacTaBreHns 0 CTPOEHNN OBONHOMO 351EKTPUYECKOrO CrIOS.

lMpenopasatensb A.X.H., gou. Kosagepos O.A.

YTBEPXOARKO

3aBeaytowmm kadpegpon

dmsnyeckon xmmmm

0.X.H., gou,. O.A. Kosagepos
. .2021

Hanpasnexue nogrotosku / cneumanbHocTb: 04.05.01-®yHaameHTanbHas v npuknagHas XmMmmns
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: ovyHas

Bua KOHTpons: ak3ameH

Bug atTectauun: npomMexyTovHas

KoHTponbHO-nameputensHbin matepuan Ne 26

1. BopopogHbin anektpod. KucrnopogHblh anektpod. Oduarpamma  3MneKTPOXMMUYECKOW YCTOMYMBOCTU
BOAbI.

2 BonbTamnepHble XxapakTepUCTUKUN (MONAPU3aLMOHHbIE KPMBBIE) 3NEKTPOAa B Criyvae 3ameasIeHHON
anddysuun. NpeaeneHbin AP Y3MOHHBIN TOK.

MpenogasaTtens A.X.H., oou. Kozagepos O.A.

YTBEPXXOAKO

3asenyowmn kageapom

dmsnyeckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2021



Hanpasnexue nogrotoBku / cneumanbHocTb: 04.05.01-®yHgameHTanbHasa v npuknagHas XmMmms
Oucunnnuua: Pusmndeckas xmmms

dopma obyyeHus: ovHast

Bua KoHTpons: ak3ameH

Bug atTtectauun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbin matepuan Ne 27

1. OKncnUTENbHO-BOCCTAaHOBUTENbHbIE anekTpoabl. [1paBuno JltoTepa. XMHrMapOHHLIN SNeKTpod,.
2. Anpby3noHHbIM NoTeHLMan n Metoabl ero yCTpaHeHus.

lMpenopaBatensb A.X.H., gou. Kosagepos O.A.

YTBEP>XOAKO

3aBegytowmi kadpegpomn

dmsnyeckon xmmmm

0.X.H., oou,. O.A. Kosagepos
. .2021

HanpaeneHue noarotosku / cneumansHocTb: 04.05.01-dyHaameHTanbHasa 1 npyknagHas XmmMms
Oucunnnuna: dusndeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauumn: npomMexyTovHas

KoHTponbHO-n3ameputenbHbin matepuan Ne 28

1. NoTteHumnan JoHHaHa. MembpaHHbIN noTeHunan. loHcenekTuBHble anekTpoabl. CTEKNSAHHbIN 3NEKTPOA.
2. XMUYECKME NCTOYHUKIN TOKA.

Mpenogasartenb A.X.H., gou. Koszagepos O.A.



20.3. OueHo4HbIe cpeacTBa ANA AMarHoCTUYeCKon paboTbl

OnkK-1

1. Kakasa cbopma 3anmcu nepBoro Havdana TepMoAgMHaMUKN SIBNAETCA NPaBUbHOMN:
a) dU = 8Q - 0A; 6) 6Q = dU + dA B) 6A =dU + dQ

r) BepHbl a) n 6) A) HE BEPEH HU OAVH BapuaHT

2. ACTMHHOM MONSAPHOW TENNOEMKOCTbLIO Ha3biBaeTCH:

a) KONn4ecTBO TeNsoThl, HEOOX0AMMOE A4S HarpeBaHWsl CUCTEMbI Ha rpagyc;

0) Konu4ecTBO TENNOThl, HEOOXO0aUMOE AN HarpeBaHust 1 MONb BELECTBA Ha rpagyc;

B) KONMMYECTBO TeNnoThl, HeobxoamMmMoe Anst HarpeBaHns 1 MOMb BeLwecTBa Ha rpagyc npu NoCTOsIHHOM
JaBneHuu;

I) KOIMYECTBO TEMNSOThI, HeOOX0ANMOE ANnd HarpeBaHusa 1 MOSb BellecTBa Ha rpagyc npyv NOCTOAHHOM
obbewme;

) BEpHOro oTeeTa HeT.

3. Ecnu TennoemKocTy peareHTOB NOCTOSIHHbI B J@HHOM TeMNepaTypHOM UHTepBare, TO TENOBOW
3(hPEKT XMMNYECKOWN peakunn ¢ yMEeHbLLIEHNEM TEMMNEPATYPbl MOXET:

a) TONbKO YMEHbLUATLCS; 0) TonbKo pacTy;

B) CHayana yBenuunBaTbCs, 3aTEM YMEHbLUATHCS;

r) 3aBMCUT OT 3HAKa U3MEHEHNSI TENSIOEMKOCTMW;

[) HE N3MEHSIETCS MPU N3MEHEHMUN TEMNEPATYPbI.

4. TennoeMKoCTb naeanbHOro ra3a B U30TEPMUYECKON CUCTEME:
a) paBHa Hynto; 6) cTpemMnTca K GECKOHEYHOCTH;

B) 3aBUCUT OT CTPOEHNSI MOJEKYIbI

r) NS N30TEPMMYECKON CUCTEMbI TAKOTO MOHATUS HE CYLLECTBYET;
) BEPHOro oTBeTa HeT.

5. PaboTa pacwmpernsa 1 monb ngeanbHoro rasa 6onbLue:
a) B U30TEPMUYECKOM npoLecce

0) B agnabaTtudeckom npouecce;

B) B MI3OXOPHOM npoLiecce;

r) B 1306apHOM npoLiecce;

) BO BCex npoueccax ognHakoBa.

6. [1na HeoBpaTMMoro npoLecca ypaBHEHNE BTOPOro 3akoHa TePMOAMHAMUKM BbIMMISANT Creayowmm
obpasom:

6 EEOD 6 HED
ds = Lo ds = Lo
a) T 16) T
6 Eeo 6 ERD
ds = 0Queasp ds = 0Queosp
B) T r T [1) BEPHOro oTBETa HeT.

7. MNpouecc kpuctannusauuy Boabl CONPOBOXAAETCH YMeHbLUeHeM aHTponun. CnegosaTernbHO AaHHbIN
npoLecc:

a) CaMOonpOU3BOSbHbIN; 6) Hecamonpoun3BOSbHbIA;  B) PaBHOBECHbIN;

r) B AAGHHOM Cry4Yae n3MeHeHue SHTPONuUM npoLecca He SBNSETCA KpUTepneMm camornponsBorbHOCTH;

[) BEPHOro oTBeTa HeT.

8. MNpouecc paclumpeHns ngeanbHOro rasa NnpoBOAAT CHavana obpaTtnmo, a 3atem HeobpaTmo.
N3meHeHne kakon u3 TepmoanHamMuyecknx yHKuMn ByaeTt OT 3Toro 3aBuceTb: a) paboTb;
6) aHTponNUY;
B) cBob6oaHOM aHeprum mb6ca; r) BHyTPEHHEN aHepruu;
A) nobown 13 NnepeyvncreHHbIX.
9. 1 Mmonb aproHa 1 1 monb asoTta Harpenu Ha 40 0 B U3OXOPHbIX ycrnoBusx. iameHeHne sHTponuu ong
Kakoro rasa 6ornbLue:
a) aproHa; 0) a3oTa;
B) B 9TUX YCMOBUSX SHTPONUSA HE N3MEHAETCS;
) OANHAKOBO A1 060MX ra3os;



,EI,) BeJIM4NHa NSMEHEHUA SHTPOIMNN 3aBUCUT OT HaYals1IbHOIro AaBreHnA rasa.

10. YcnoBusi XMMMYECKOro paBHOBECUSI B CUCTEME UMEET BUA:
a)Aui >0 6) Zpivi =0

B) Zuivi<O r) Zuvi>0

0) BEpHOro oTeeTa HeT.

11. KoHcTaHTa paBHOBECUS peakLum 2C02=2C0+02 nomykHa BbITL 3anUcaHa Tak:

___P%(coy) « __ P20y
P~ 2 | )
a) P(CO)-P*(02) 6) P%(C0)-P(02)
- P2(CO2)P(CO) K, - P2(C0)-P(02)
) P2(02) 9 P2(CO2)

12. PaBHOBeCHbIN Bbixod npoaykTos peakunn CO + 2H, = CH;OH, npoTtekatowen B naeansHOM ra3oBom
CMecu Nnpu BBEAEHUN MHEPTHOrO rasa:

a) yBenuuutcs 0) ymMeHbLUNTCS

B) HE M3MEHNTCH r) CHa4ana yBenmunTcsl, NOTOM YMEHbLUMTCA.

13. Pasnuune mexay 3HauyeHusiMm koHcTaHT Kc 1 Kx cywecTtayerT:

a) Bceraa; 0) pasnuung Her;
B) TONbKO AN15 FeTEPOreHHbIX CUCTEM;
I) €CNU Avrasa # O; A) €CIN Avrasza = 0.

14. Kak paccuntatb KOHCTaHTy paBHOBECUS peakuun, ecnun Ans Hee MOXHO onpeaenntb AG% r1: a)
IN(AG% 1)= -RTKp; 0) AG®% 1 = -RTexp(Kp);
B) AG% 1 = -RTInKp; ) pac4yeT HEBO3MOXEH.

15. YpaBHeHue KnanenpoHa-Knayanyca umeeT crieayoLwmm Bua;:

dPAS. dinKp  AH |
a) AT AT 5y dT  RT?
dinKp ~ AH |
B) dT ATV’ r) BCE€ NepeyncrieHHble He BEPHBbI.
OTKpbITbIE

KpuTtepuu oueHmBaHus: 2 6anna — ykasaH BepHbin oteeT; 0 6annoB — ykaszaH HEBEPHbIN OTBET.

16. BoaHbiin pacTBop xnopuaa HaTpust o6bemom 1 am® ¢ KoHueHTpaumen 0,10 mons/ame pasnunu B ABe
MepHble konbbl eMkocTbio 500 cm3. Yemy paBHa KOHUEHTpaUus pacTBopa B kaxaon konbe? OTeeT
npeacTaBbTe B MOMb/AM3 C TOYHOCTBIO 40 COTbIX.

17. NmetoTca BOAHbIE pacTBOPbI MOYEBUHbBI M FHOKO3bl 0AUHAKOBOW KoHUeHTpaumm 0,005 monb/kr. ByaeT
nn TemnepaTypa 3amep3aHnsa 3TUX pacTBOpPOB ofuHakosa? (B oTBeTe npuBeauTe o4HO CNOBO)

18. Ckonbko pas, CoCTaBHbIX YacTen N KOMMOHEHTOB coaepXxut cuctema: 2NHsz = N2 + 3Hy;
OTBeT npeacraBbTe B BMAE NOcnenoBaTenbHOCTM Tpex undp 6e3 npobenos 1 pasgensatowmx 3Hakos.

19. Mpwn aTMOCcepHOro AaBneHnsa Temnepartypa KuneHusi Bogbl MoxeT 6biTb Bbiwe 100 °C
(BCTaBbTE NPONYLLEHHOE CMOBO) .

20. TennoTbl cropaHna rpacduta 1 anMmasa nNpy CTaHAapTHbIX ycnoBusax coctaBnaAoT -393,5 k[x/Monb U -
395,4 k[>x/Mmonb cOOTBETCTBEHHO. YeMy paBeH Tennoson addpekT nepexoga 120 r rpacduTa B anmas?
OTBeT npeacTtaBbTe B KK C TOYHOCTLIO 40 LenblX.



Kntoun gnsa OlMK-1

Bonpocel 1 2 3 4 5 6 7 8 9
OTBeETHI r O b r r r A b
Bonpocel 10 11 12 13 14 15 16 17 18
OTBeThl [5) r A B r 0,10 PaBHbI 131
(ognHakoBbl)
Bonpocel 19 20
OtBeThl MoBbllieHnn | 19
MpumeyanHue: | MNMprumedaHwue:
CornacHo CornacHo
anarpamve cneacTeuio U3
COCTOSIHUS 3akoHa llecca
BOAbI TEnnoBown
TemnepaTtypa | adppekT
¢a3oBbIxX peakumm
nepexonos MOXET ObITb
3aBUCUT OT HalaeH Kak
BHELLHEero pasHoCTb
JaBneHus. Mexay
Ecnun Tennoramm
NoBbICUTb cropaHus
BHellHee NCXOOHbIX
AaBrieHne, T0 | BeLecTB 1
Temnepartypa NPOAYKTOB.
KnneHus Boabl | Ons pacyeTta
Oynert Bbiwe TEennoBoro
100 °C. achbcpekTa
cnegyet u3
TennoThl
cropaHus
rpacouTa
BbIYECTb
Tennoty
cropaHus
anmasa:
-393,5+395,4
=1,9
k>x/monb.
120r
rpaguTa -
310 10 Mmonb
BelllecTBa,
noaTomy
nckomas
BenMunHa
cocTaBnseT
19 k[x.
OlK-2

1. Ona HekoTopown conu KA aHeprusa paspylleHWss KpucTannmMyeckon pelleTkn okasanacb bornbiie (no
MOAYSI0), 4YeM CcymmapHasd TennoTta rugpataumm moHoB K mn A%, TennoBon adppekt npouecca
pacTBOpPEHMS 3TOWN COSU:
a) 9K30TEepPMUYEH;

0) sHOOTEPMUYEH;

B) OTCYTCTBYET;

r) MOXeT BbITb NOObLIM.

2. TennoBou apdeKT peakumm: C+%02 +2Ho — CH30H MOXHO cyuTaThb:




a) TennoTon obpasoBaHMa METaHONa;
6) TennoTon cropaHusa yrnepoaa;

B) TENNOTON CropaHnsi BOAOPOAa;

r) nogxoguT noboe 13 NnepeyncrieHHbIX.

3. TepmoanHamuyeckmne 3akoHbl MOryT OblTb NPUMEHUMbI K CUCTEMaM, COCTOSILLIUM U3:
a) HECKOJSbKMX YacTuu;

6) HECKOMNbKMX COTEH YacTuL;

B) YuMcna yacTtuu, CpaBHMMOrO € Yncriom ABoragpo;

r) K Ntobomy ymcny 4YacTtuu,.

4. [Ina HEKOTOPOW peakuun TennoemMKOCTb MNPOAYKTOB MEHbLUe TernroeMKOCTU WCXOOHbIX BEeLecTB.
TennoBow ahbpeKT 3TOM peakuum ¢ poCTOM TemMnepaTypsb!:

a) yBenuyuBaeTcs;

6) ymeHbliaeTcs;

B) MOXET KaK yBeNnn4MBaTbCs, Tak U YMEHbLLATbCS;

r) He 3aBUCUT OT TeMnepaTypsbl.

5. 1 monb aproHa n 10 monb Bogopoda usoxopuyecku HarpeatoT Ha 100°. B kakom cnyvae pabora,
CoBepLUEHHas ra3om, bygeT 6onbLue:

a) ons aproHa;

0) onst BOOOPOAA;

B) OOMHAKOBA;

r) 9TO 3aBMCUT OT Ha4anbHOM TemnepaTypbl U LaBNEHUS.

6. TennoTta HenTpanusauumn pacteopa Kucnotbl HA okasanacbk paBHa TeENMNoOTe HENTpanM3aunmn pacteopa
CONSIHOWM KNCIOThI B TEX XXE YCIOBUAX, CrefoBaTenibHo, knucrnota HA aTo:

a) cnabbli ANEeKTPOnuT;

6) CUNbHbIN ANEKTPONWT;

B) TENNOThlI HENTPanNM3aLmMm KUCNOT BCerga pasnuyalTcs, U O CUie aNeKTponuTa HUYero ckasatb Henb3as;
r) TennoTbl HEMTpanM3aumm NbbLIX KUCAOT BCerga coBnagatoT

7. Kakne napameTpbl Heo6xoaMMO noaaepXuBatb NOCTOSAHHBIMU, YTOObLI NO 3HAKYy M3MEHEHWUSI SHTPONUN
MO>HO ObIN0 CyauTb O HaNpaBNeHN camonpoM3BOSIbLHOMO Npouecca?

a)P, T,;

6)U,V,;

B)V, T;

rNu,P.

8. XKngkocTb npeBpallaeTcs B nap npu onpeaeneHHoM gaeneHum n temnepatype. KakoBo COOTHOLLEHWE
mexay AG n AF gnsa aToro npouecca ?

a) AG > AF;

6) AF > AG;

B) AG = AF;

r) 0 AG = AA =0;

) BEPHOro oTBeTa HeT.

9. B Kakom M3 nMepeyncneHHbIX HMKe obpaTMMbIX MPOLECCOoB C 1 MONb MAeanbHOro rasa M3MeHeHue
3HTpONUM BygeT MmakcumanbHbIM?

a) HarpesaHue o1 300 K go 400 K npu nocTossHHOM gaBneHuu;

6) HarpeBaHue o1 300 K go 400 K npu noctosiHHOM 06beme;

B) M3oTepmuyeckoe paclumpeHue ot 300 m® go 400 m3;

r) agnabaTtuyeckoe pacwmperme ot 300 m* go 400 M3,

10. MoXeT N KOHCTaHTa PaBHOBECUSI XMMUYECKOM PeaKLUN He MEHATLCSA C TEMMNEepPaTypo:
a) aa, ecnu AH = const;



0) oa, ecnn AH = 0;
B) KOHCTaHTa BCeraa 3aBWCUT OT TemnepaTypbl;
r) aa, ecnu AP= const.

11. lMpouecc B3aMMOOENCTBUSA OCHOBaHUS C  KUCIIOTOW SBMSIETCA 3K30TEPMUYECKOM peakumen. Yto
npomn3ongeT C MOnoXeHNEM paBHOBECUSI N BenuUMHOM Kc ecnu yBenuumuTb TemnepaTypy: a) HUYEro He
M3MEHUTCS;

6) KOHCTaHTa He M3MEHUTCSH, paBHOBECME CMECTUTCA B CTOPOHY 06pa3oBaHusi NPOAYKTOB;

B) KOHCT@HTa YMEHbLUMTCS, paBHOBECUE CMECTUTCS B CTOPOHY 06pa3oBaHnsi UICXOA4HbIX BELLECTB;

) KOHCTaHTa YBENNYNTCH, paBHOBECHE HE CMECTUTCH.

12. CreneHb guccoumaumm razoobpasHoro xnopuga sogopoga no peakuumn 2HCI = Cl; + H, (AH>0) ¢
pOCTOM TemnepaTypbl:

a) pacteTt

6) ymeHbLUaeTcs

B) HE MeHsieTCH

r) Takas peakums He BO3MOXHa.

13. lMpwn 26 °C n koHcTaHTa paBHoBecusi npouecca FeO + HCI = FeCl, + H,O ©Oonblue, 4emM B 3TUX Xe
ycrnosusix, HO npu 20 °C. YTo MOXHO cKasaTb O 3HaKe TEMNNOBOro adhhpekta aToro npotiecca:

a) AH >0

6) AH<0

B) MOXeT ObITb Kak <, Tak 1 > 0

r) AH =0.

14. CKONbKO COCTaBHbIX YaCcTen U CKOSbKO KOMMNOHEHTOB coaepXuT cuctema NaO+SO3= NaxSOs(s):
a)3n3

6)3n2

B)2 n2

rN2w3

15. MoxHO nn npeBpaTUTb Xnakyo dasy B nap 6e3 HarpeBaHus:
a) Aa, HYXXHO yBEnuYNTb JaBMNEHNE;

0) 0a, HYXXHO YMEHbLUNTb AaBIEHNE;

B) 9TO 3aBMCUT OT NPUPOAbI BELLECTBA;

) Takoe He BO3MOXHO.

16. Han kakom XWUOKOCTbio — BOAA UNU BOAHbIA PAcTBOP MOYEBUHbI — JABMNEHWNE HACILLLEHHOrO BOASIHOMO
napa Bblle:

a) Hag pacTBOpPOM;

0) Hap, BoOoOW;

B) 0QUHAKOBO Hag obenmu;

r) 3aBMCUT OT KOHLIEHTPALMN MOYEBUHbI.

17. Hannune katanusaropa:

a) yBenn4YnMBaeT CKOPOCTb Kak NPAMOW, Tak N obpaTHON peakumu;

0) yBenmunBaeT CKOPOCTb MPSIMON peakunm 1 yMeHbLIAeT CKOPOCTb 0bpaTHOM peakuuu;
B) NO3BONSET NpOTEKATb TEPMOAMHAMUYECKN 3anpeLLEHHOMY NPOoLEcCy;

r) yBenuumBaeT BpemMs JOCTUXKEHNS] paBHOBECUS

OTKpbITbIE
Kputepum oueHunBanus: 2 6anna — ykasaH BepHbii 0TBeT; 0 6annoB — ykazaH HEBEPHbIN OTBET.

18. B pguctunnupoBaHHon Boge maccon 180 r pactBopunn 5,85 r xnopuga Hatpus. Beluucnute
MOSISIPHYIO OO Xnopuaa HaTpusa B 3ToM pactBope. OTBeT npmBeguTe C TOYHOCTBIO 40 ABYX 3Havalmnx

umdp.

19. CkornbKo nbfa (Kr) pactaeT, ecnv neg maccomn 5 kr u Temnepatypon 0°C onyctutb B Bogy Maccoun 10



kr u Temnepartypoun 0°C? OTBeT NnpuBeanTe C TOYHOCTbLIO A0 LEenbiX.

20. lns HEeKOTOpOW peakuun KoHCTaHTa ckopocTu npu Temnepatype 300 K coctasnsaeT 0,3 n-mMonb ™ MUH-
1 a TemnepaTtypHbIl KO3(PPUUMEHT peakuum paBeH 3. Paccuutante 3HayeHMEe KOHCTAHTbI CKOPOCTM
peakumn npu Temnepatype 320 K. OTBeT npuBeante B N-MOMNb'MUH™, C TOYHOCTBIO 40 ABYX 3HaYaLLmX
umdp, pasgenuTens - 3anaTasl.

21. AueTaTHbin BydhepHbi pacTBop, cogepxatwmin no 0,10 monb KMCcNoThbl 1 conu pasbasunu sogon B 10
pas. YTo npomnsowno ¢ BenuumHon pH? Yto npomsowno ¢ 6ydepHon eMkocTbio aTon cmecun? Mpueegute
[Ba OoTBeTa Kak ABa OTAENbHbIX NPeafoKeHUs.

22. ConoctaBbTe pacTBOPMMOCTb Xxfiopuga cepebpa B pacTBope Xxfopuga kanusa M B BoAe:
PactBopmmMocTb xnopuaa cepebpa B pacTBope Xxrnopuaa Kanus , Yyem B Bope. (BCTaBbTe
NponyLLEeHHOE CIOBO)

Kritoun gnsa OMK-2

Bonpoc 1 2 3 4 5 6 7 8 9
OTBeETHI b A B b B b b A b
Bonpoc 10 11 12 13 14 15 16 17 18
OTBeThl B A A ) B ) B A 0,0099
Bonpoc 19 20 21 22
OTBeETHI 0 2,7 He MEHb

M3MeHunach. e

YMeHbLUMnace.

nn:
Benunuunna pH
He
M3MeHunach.
BbydepHas
€MKOCTb
yMeHbLlUMNach
OrIK-3

1. MNMpn NOCTOSHCTBE Kaknx napaMmeTpoOB SHTANbMUS XMMUYECKOWN peakumn paBHa ee tennote: a) V, T;
6)P, T,
B)S; P
Nnu;,Vv

[) VHble NnapaMeTpbl K UX COMEeTaHMSI.

2. Onpegpenute npaBWibHbIN PSO  PacnonoXeHUss TEnnoemMKoCcTen rasoobpasHbiX BeLeCcTB npu
O[IMHAKOBOW TeMnepatype:

a) Cp(H20(nepn)) > Cp(H20O(nap));

6) Cr(Ar)> Cp(N2) > Cp(H20 (nap)

B) Cp(Ar)= Cp(N2) = Cp(H20 (nap))

F) CP(AI’)< CP(Nz) < CP(Hzo (nap))-

3. Pasnnyatotca nu tennotbl HenTpanusaumm 0,1 M pactBopoB HCOOH 1 HNOs; pactBopom Lienoum
OLMHAKOBOWN KOHLEHTpaLmK:

a) byayr;

6) HeT;

B) 9TO 3aBMCUT OT BHELUHErO JaBMNEHNS;

r) No NnpMBeAeHHbIM AaHHBbIM OAHO3HaYHbIN BbIBOA HEBO3MOXEH.



4. Mpun P=const Ha 20° HarpeBatoT a30T 1 aproH. KonnuyecTso TennoTbl, 3aTpayeHHoe Ha HarpeBaHue:
a) 6onblle Ans as3oTa;

6) 6onblue Anga aproxa;

B) oguHakoBa ans obounx rasos;

r) 3aBMCUT OT Ha4arbHOW TemrnepaTypbl ra3os.

5. 3HaueHue Kp peakunn 2NHsz = N + 3H, B razoBow ¢hase npu ymeHbLLUEHMM 06LLEro AaBrneHuns B 2 pasa:
a) YMeHbLUNTCS

6) He n3meHuTcAa

B) YBENUYUTCH

) MOXET KaK YBENIMYUTCS, Tak U YMEHbBLUUTCS.

6. MoXeT N KOHCTaHTa paBHOBECUSA XMMUYECKON peaKkL MM YMEeHbLLIATbCA C pOCTOM TeMnepaTypbl:
a) oa, ecnun AH = const;

0) oa, ecnn AH < 0;

B) KOHCTaHTa He 3aBUCUT OT Temneparypbl;

r) ga, ecrim AH = 0.

7. Y70 HYXHO ANg yBenuyeHus nonHoTtbl npotekaHus npouecca: NHz+ HCI = NH4Cls) (AH <0)
a) yBennuutb obLlee aaBneHve n temnepaTypy;

0) ymeHbLNTL O0LLEee AaBreHne n TemnepaTypy;

B) yBENMYUTL ObLLiee AaBneHne N yMeHbLUUTb TemnepaTtypy;

r) AaBneHwe U Temnepartypa He BNUSAIT Ha BbIXOA NpoaykKTa.

8. YkaxuTe ycrnoeue, Npu KOTOPOM AJfisi pacyeTa TeMnepaTypHOi 3aBUCUMOCTU KOHCTaHTbl paBHOBECUS

K
MO>HO NOSfb30BaTbCA ypaBHEHNEM 12 _AHfL_ 174
KTl R{Ty Tp
a) AH = 0;
6) AH = const;
B) AH = 0;

) TAKOro yCcrnoBus HeT.

9. NmeloTca gBa pactBopa 04MHaKoOBOW KOHUEHTpaumn. B ogHOM pacTBOPEHHbI KOMMOHEHT NeTy4ui, B
OPYrom — HeneTy4mn. 3HavyeHnsa OaBNeHNs HACbILLEHHOro napa Hag 3TUMKU pacTBOpamu:

a) OANHAaKOBO;

0) ons NepBoro — BbiLlE;

B) HaJ BTOPbIM BbILLE;

r) N0 MMeLMMCS AaHHbIM OTBETUTb HEBO3MOXHO.

10. VMmetoTca BOAHbIe pacTBOPbI Xfiopuga HaTpus U Xnopuaa Kanvsi OOAMHAKOBOW KOHLEHTpauuw.
Temnepatypa Kpuctannusaumm aTux pactesopos byaer:

a) ogMHaKkoBa,;

0) y nepBoro pactsopa BbiLLE;

B) Y BTOPOro pacTeopa BbiLU€;

r) N0 UMeLMMCS AaHHbIM OTBETUTb HEBO3MOXXHO.

11. Kpnockonuyeckaa NoCTOAHHAsA He 3aBUCUT:
a) OT Npupoabl pacTBOPUTENS;

0) oT Npmnpoabl pacTBOPEHHOIO BELLECTBA;

B) OT BHELLUHEro AaBneHus;

) BEpPHOro oTBeTa HerT.

12. PacTBOpMMOCTb TBEPLOrO BeELeCcTBa B XUAKOCTM BonbLue:

a) B ugeanbHOM pacTBOpE;

6) B pacTBOpe C NONMOXUTENbHLIMU OTKIOHEHUAMW OT 3aKkoHa Payns;
B) B pacTBope C OTpuuaTesfbHbIMN OTKIOHEHMSIMI OT 3akoHa Payns;



F) PacTBOPUMOCTb 3aBUCUT TOJIbKO OT TEMNepaTypbl.

13. CornacHo 3akoHy KoHoBanoBa COCTaB XXWOKOCTM MO CPaBHEHUIO C COCTAaBOM PaBHOBECHONO C HeMn
napa:

a) Takom xe;

0) oboralleH MeHee NeTy4MM KOMMOHEHTOM;

B) oborawieH bonee neTy4nm KOMMNOHEHTOM;

) BEPHOro oTBeTa HeT.

14. lNpun onpegeneHnn nopsiaka XMMUYECKOW peakuun rpadouyeckmm MeTOOOM MOfyyunn fNUHENHYH
3aBMCUMOCTb B KoopamHaTax «Inc — t». Kakon nopsagok uMeeTt AaHHasa peakuuns:

a) Hynesow;

0) nepBbIN;

B) BTOpPOW;

r) TpeTun.

15. Mpu yMeHbLUEHWN HayanbHOW KOHLEHTpauuMn WCXoAHbix BewecTB (ca’=cs’) B ABa pasa Bpewms
nonynpespaLleHns B peakuumn BTOpOro nopsaka:

a) yBenuuuTCcs B [Ba pasa;

6) ymeHbLLINTCS B ABa pa3a;

B) YBENMYUTCA B YeTbIpe pasa;

r) HE N3MEHNTCS

16. na peakuuun nepsoro nopsiaka A — B npu HavanbHOMW KOHUEHTpaLUUn UCXOOHOro BellecTBa Ca = 1
mMonb-nt  Bpemsa nonynpespalleHns coctaBuno 1250 cekyHa. KakoBo 3HauyeHWe  BpemeHM
nonynpespaLleHus npu ca = 2,5 monb-n—

a) 6250 c; 6) 1250 c; B) 2500 c; r) 5000 c.

17. KOHCTaHTa CKOPOCTM XMMUYECKOW peakunm 3aBUCUT OT creaytowmnx akTopos:
a) Bpems, Temneparypa, KOHUEHTpauusa y4aCTHUKOB peakunu;

6) KOHUEHTpaLMsa y4aCTHUKOB peakuun, TemnepaTypa;

B) BPEMSI, MEXaHM3M peakunn, TemnepaTypa;

r) MexaH1M3m peakumu, Temneparypa.

18. lNoTeHuman Kakoro n3 aNekTpoaoB He 3aBucuT oT pH cpeab!:
a) BOOOPOLHOrO;

6) XMHMMAPOHHOrO;

B) KaroOMenbHOro;

I) CTEKMSIHHOrO.

19. BydepHbiM genctenem obnagaeT CMecb okcanaTa Kanus c:
a) YKCYCHOWN KMCMOTOW;

6) NMMOHHOW KNCNOTOW;

B) LLABENEBOW KACIOTOWN;

r) opTodhOCHOPCHOM KNCOTOMN.

20. na pacteopa 1 monbk/n Na;SO4 + 1 monbk/n H.SO4 MoHHasa cuna pasHa:
a) 4 monb/m;
6) 5 monb/n;



B) 6 monb/n;
r) 2 monb/n.

OTKpbITbIE
KpuTtepun oueHuBaHus: 2 6anna —BepHbin oTBeT; 0 0a/ioB —HEBEPHBIN OTBET.

21. Vlop pacnpenensieTcss Mexay TonyorioMm v Bogoi. KoHueHTpauus iioaa B Tonyone ropasao 6onblue
KOHUEHTpauun noga B Boge. Kak cooTHocATcs mexagy cobon XMMmudeckne noTeHumansl noga B obeunx
¢asax B cocTosiHun paBHoBecus? OTBET - O4HO CMNOBO.

22. KoHCTaHTa W CTeneHb 3MeKTPONUTMYECKON Aauccoumaumm cnaboro anekTponuta CBs3aHbl
cooTHoweHneM: K=a?c/(1-a). YTO Nnpom3onaeT ¢ KOHCTAHTOW AMccoLlmannm No Mepe pocTa KoHLEeHTpauum
pacTtBopa? OTBET - 04HO CrOBO.

23. Ha guarpamme coctosiHus TemnepaTypa-cocTaB ABYXKOMMOHEHTHOM cuctembl (P= const) nmetotca
TO4YKa, B KOTOPOWN cTeneHb cBo6oabl paBHa ABYM. KakoMy umcny paBHOBECHbIX ha3 oHa oTBevaeT? OTBeT
- OOHO 4uncro.

24. B HacblWeHHbLIN BOOHLIN pacTBop Gpomuaa cepebpa gobaeneH Gpomug HaTpus. Kak nameHunach
pacTBOPMMOCTb M Npou3BeaeHne pactBopumoctu 6pomumaa cepebpa? OTBeT npeacTaBbTe B BUAE ABYX
OTAENbHbBIX NPEANOXEHNNA.

Kntoun gna OlK-3

Bonpoc 1 2 3 4 5 6 7 8 9
OTBeThl b r A A b b B b b
Bonpoc 10 11 12 13 14 15 16 17 18
OTBeThI A b B b b b b r B
Bonpoc 19 20 21 22 23 24
OTBeThI B B PaBHbI He 1 PactBopum
name OCTb
HUTCS YMEHbLUNTC
A.
Mpoussene
Hue
pacTBopuM
OCTM He
N3MEHUTCS.
OlK-6

1. Mpu 298 K voHHbIe Npon3BeaeHns Boabl U atunosoro cnupTta Kw(H20)=10"* n Kw(C-HsOH)=10"°. B
HenTpanbHOM BOAHOM W 3TaHonbHOM pacteopax: a) pH(H20)>pH(C.HsOH); 6) pH(H20)<pH(C.HsOH); B)
pH(H20)=pH(C2HsOH); r) BepHOro otseTa HeT

2. YoenbHas 9nekTponpoBOAHOCTb BOAHOMO pacTBOpa CUMBHOMO 3MeKTponuta € pPOCTOM  €ro
KOHUEHTpauuM ¢ BHayane pacTeT, a 3areM CcHwkaetca. [losBneHve y4vacTka CHWKEHUs
9MNeKTPONPOBOAHOCTM Ha 3aBMCMMOCTU OOYCMNOBMEHO: a) M3MEHEHMEM MexaHu3mMa MUrPauMOHHOro
nepeHoca; ©0) M3MeHeHMeM u4ucna HocuTenen 3apsaa; B) HapacTalwwUMm BAUSHUEM  MEXWMOHHbIX
B3aMMOLENCTBUN; ) UBMEHEHUEM MOSSIPHON 3NEKTPONPOBOAHOCTW.

3. CKOpOCTb XMMUYECKOWN peakumm Npu yBenuYeHn ee SHeprun aktuBauun: a) nosbliwaeTcs; 6) yooiBaer;
B) HE U3MEHSAETCS; I') MOXET U3MEHSTLCS MO Pa3HOMY; f1) 3TO 3aBUCUT OT TeMnepaTtypbl.

4. B cOOTBETCTBUM C MPUHLUUMOM NUMUTUPYIOLLEN CTaguMu XMMUYECKOW peakuun: a) CKOpoCTb fobown
CMOXHOW XMMWUYECKON peakumu onpenensetcs CKOpOCTb0 CaMOW MeaneHHon ee ctagun; 6) cKopocTb
nobonN CrOXKHON XMMMYECKON peakunm OornpeaenseTcss CKOPOCTbi camMon ObiIcTpon ee cTaguu; B)



CKOPOCTbIO CamMOn MeeHHON CTaguun onpeaensieTcsl CKOPOCTb CIIOXKHOW XMMMUYECKOW peakuun, ecnm oHa
COCTOMT 13 psiga napannenbHbIX peakumni; r) CKOPOCTbO camon BbICTPOKN CTagmm onpeaensaeTcsi CKOPOCTb
CITOXXKHOW XMMUYECKOWN peaKkLmn, ecinin oHa COCTOUT U3 psda napannenbHblX peakuun.

5. Bbibepute ypaBHEHME peakuun, COOTBETCTBYIOLLEE CTaHOAPTHOW SHTanbnum obpasoBaHust ArHazoeg®
coeamHenns Ca(H2P0.)2H20: a) Ca(H2PO4)2(kp) + H2O(k) = Ca(H2PO4)2"H20 (kp); 6) Ca(te) + 6H(r) +
2P(kpacHbin) + 90(r) = Ca(H2P0O4)2"H20 (kp); B) Ca(1B) + 2P(6enbin) + 4,502(r) = Ca(H2P0O4)2'H20(kp);
r) BEpHOro oTBeTa HeT.

6. Kakme CoCTosiHMA pasnmnyHbIX ra3oB MW XMOKOCTEN Ha3bIBAlOT COOTBETCTBEHHBIMU: a@) COCTOSIHUSA NpuU
OLMHAKOBbIX TeMnepaTypax 1 gaBnenusx; 6) cOCTOSAHWS Npy OOMHAKOBbIX 06bemMax 1 Temnepartypax; B)
COCTOSIHUSA pa3HbIX BELLECTB, UMeoLLMe OAMHAKOBble 3HaYeHUs NPUBEAEHHbIX MEPEMEHHBbIX; ') COCTOSIHUSA
pasnnyHbIX BELLECTB, MMEIOLLME OQNHAKOBbBIE KPUTUYECKNE OOBHEMBI.

7. NpeanbHbii ra3 pacwwupsietcs oT obbema V1 go obbema V2. PaGoTta pacwupenuss Oyaet
MaKCcMMarnbHOW, eCcrnin ra3 paclumpsietcsa a) obpatumo 1 notepmmyeckun; 6) obpatumo n agmabartmyecky;
B) HEOOpaTMO N30TEPMMYECKU; ') 0BpaTUMO 1 n3obapryecku.

8. B kakux cnydasx MOXHO npeHebpedb pasHOCTbIO MEeXAy WM3MEHEHMEM 3JHTanbNMM U U3MEHEHUEM
BHYTPEHHEN 3HEPrun peakuuun: a) ecrniv B peakumu y4acTBYHOT TONbKO BeLlecTBa B KOHAEHCMPOBAHHOM
COCTOSIHMK; B) ecnn BCe Y4YaCTHMKM peakumMm — rasoobpasHble BeLLeCcTBa; B) eCnv B XOAE peakumm
AaBreHne He N3MEHSIETCS; ) ecrniv peakums NnpoTekaeT Npu NOCTOSTHHOW TeMnepaType.

9. MNepexopn rasa n3 coctossHUs A B COCTOSIHME B MOXHO ocylecTBUTb Tpemsi cnocobamu (cm.puc). B
KakoMm cnyvae paboTa Hag rasom MUHMMarnbHa?

a)no nytn 1 6) no nytu 2 B) No NyTn 3 r) ogMHakoBa BO BCEX Cryyasx; 4) OguHaKkoBa M MUHMMarnbHa AJs
nytm 1 n 3.

10. [na HeKOTOpOW peakumm U3MEHEHME TEMMOEMKOCTM Kak (PYHKUMA OT TemnepaTtypbl NpeacTaBieHa
ypaBHeHneM ACp = Aa + AbT + AcT?, rae Aa; Ab © Ac- koadpduLMEHTBI, KOTopble Bornblue Hyns. Kak
cxemaTtuyeckmn 3aBucuT A r H oT Temnepatypbl:

11. Mpwn paBneHumn 26,6-103 lNa umknorekcaH (4) 1 atunaueTaT (9) KANAT NpY O4MHAKOBOW Temnepartype.

a) A H 6) A H B) AH r) AH

T T T T

UeM MOXHO OBBACHUTL, YTO NMpPU HOPMAasbHOM AaBreHun Tun UMKNOrekcaHa Boilwe Tqn 9TMNaugerarta
Ha 3,6 °C : a) AVnap(l) > AViap(3); 6) AVinap (1) < AVinap(3); B) A Huen (1) > AHucn (3); 1) AHuen (1) < AHuen
(3).

12. Yemy paBHO AGycn U AFyucn NPU paBHOBECHOM UcnapeHun 1 Mornb XnaKocTu npu temnepatype T, ecnu
nap cuutaTb ngeanbHbiM ra3om: a) AG = —RT, AF = 0; 6) AG =0, AF =-RT; B) AG = AF = RT; 1) AG
=AF=0.

13. meeTca naeanbHbin pacteop m3 netyyero (A) n HeneTtydero (B) komnoHeHToB. Kak MeHsieTca obuee
AaBlNeHne HacbILEHHOro napa Hag pacTBOPOM C U3SMEHEHMEM COCTaBa:

14.Tlo 3akoHy eHpu pacTBOPUMOCTb ra3oB: a) YBENMMYMBAETCA C YMEHbLUEHNEM ero fasneHus; 6) He
3aBUCUT OT JaBlieHUs rasa; B) yBENMUYMBAETCHA C BO3pacTaHMEM AaBrfeHus rasa; ) onpegensercs

P P P P
ﬂNaN &M MM
A B A B A B A B
0 Xg » 1 0 Xg » [ 0 Xxg » 1 0 Xg » |

TOMNbKO KOHCTaHToM ["eHpu.



15. CornacHo | 3akoHy KoHoBanoBa B nape Hag pacTBOpoM 6Gornblue no CpaBHEHUIO C PacTBOPOM: a)
pacTtBopuTens; 6) pacTBOPEHHOro BELECTBA; B) pAaCTBOPUTENS N PAaCTBOPEHHOrO BELLECTBA NMOPOBHY;
r) nerkoneTy4yero KOMMOHEHTA.
OTKpbITbIE

Kpurepun oueHuBanms:

e 2 0ajuia — yka3aH BEpHBIN OTBET;
e () GayIoB — yKa3aH HEBEPHBIN OTBET.

16. Kave gaHHble Heob6xoamMbl Ans rpadduyeckoro onpeaeneHnsa 3HavyeHnsa 3Heprunm akTuBaumm npocTomn
peakumm?
CornacHo ypaBHeHUIO AppeHnyca HY>XHO OrnpefernuTb KOHCTaHTbl CKOPOCTUM peakumu npu pasHblxX
Temnepatypax U nocTpouTb rpacduk B koopaunHatax In k = f (1/T). TaHreHc yrna HaknoHa 3Ton
3aBUCMMOCTM MO3BOSIUT paccyuTaTb 3HAYEHME ISHEeprun akTuBaumm C TOYHOCTbKO [0 ra3oBOu
NOCTOSAHHOW.

17. Yemy paBHO cornmacHo Teopumn AppeHunyca 3HaveHne pH n pOH BogHoro pactBopa rmgpokcuga
Kanus ¢ KoHueHTpauuen 0,01 M.
MapokcMa Kanusi CWUMbHbIM  9NEKTPONWUT, MO3TOMY  KOHUEHTpauus rmapoKcua-uoHOB  paBHa
KOHLEeHTpauun anektponuta. [nsa pacyeta pH n pOH Bocnonb3yemcst ypaBHEHNEM:

H=-lgc OH=-lgc_, _
pOH =-1g(0,01)=2.  pH+ pOH =14, moeoa
pH=14-2=12,

18. NmetoTca BOAHbIE pacTBOPbLI MHOKO3bl M Xropuaa HaTpus OAMHAKOBOW KOHLUEHTpauun. byoyt nn atu
pacTBOPbl N30TOHUYECKUMU?
Het. Xnopug Hatpus B BOOHOM pacTBOpe OUCCOUMMPYET Ha WMOHbI, @ NOTOMY YMCMO YacTuy B €ro
pacTBope byaeT Bbille, YEM B paCTBOpPE MMIOKO3bl, Kak U BennyMHa OCMOTUYECKOrO JaBNEHUS.

19. Yo Gonblue: 3HTpONNA BOASIHOIO Nnapa, XXMAKoW Boabl Uiy nbaa (1 monb BewlecTBa)?
CornacHo BTOPOMY 3aKOHY TEPMOOUHAMUKM SHTPOMUS XapakTepuayeT cTeneHb pasynopagoueHHOCTH
B cucteme. CnegoBaTenbHO SHTPOMNMS rasa Bbille, YeM XUAOKOW BoAbl. Y XMAKOW BOAbl SHTPONUS
BbllLE, YeM Y nbaa.

20. B anemeHTapHoi peakuum Tuna 2A — B HavanbHas KoHLUeHTpauus BellectBa A pasHa 1 monb-n.

Uepes 10 MMH OT Hayana peakuun KoHLeHTpauus BewecTtsa B coctasuna 0,9 monb-n—t. Beluncnure
KOHCTaHTY CKOPOCTW 3TON peakuuu.
Bocnonb3yemcst ypaBHeHreM ans peakuum |l nopsgka (6nmonekynsapHon):

1 1

—=—+kt

c c°

Bblpa)Kaﬂ OoTCHoAa KOHCTaHTy CKOPOCTU nony4YnMm 0,9 n/mMonb*MuWH.

Kntoun ansa OlMK-6

Bonpoc 1 2 3 4 5 6 7 8 9
bl
OTBeThI b B b r b B r A B
Bonpoc 10 11 12 13 14 15 16 17 18
bl
OTBeThl r B ) A B I 1 12:2 1
Bonpoc 19 20
bl
OTBeETHI Y 0,9
nap | n/mo
a np*
MUWH




MK-1

1.

10.

11.

12.

13.

®paKkLMOHHON NEPEroHKOM CMEChb ABYX KOMMOHEHTOB MOXHO pa3dennTb Ha YMCTbIe BELLEeCTBa, eCu:
a) Ha amarpaMme XuaKoCTb-Nap MMeeTcs a3eoTponHasi Touka ; 6) Ha Anarpamme XWOKOCTb-Nap HeT
a3e0TPONHON TOYKM ; B) €CNM KOMMOHEHTbl HE CMELUMBAOTCS ) €CNU KOMMOHEHTbl CMELLMBAOTCS
OrpaHuYeHHo; 4) B NtoboM criydyae MOXHO pasgenuiTb

[narpamma cOCTOSIHMSI BOAa-aHUIIMH MMEET BEPXHIOW KpuTuyeckyto TemnepaTypy. lpu aTom cC
pOCTOM TemnepaTypbl B3aUMHasi pacTBOPUMOCTb ABYX XKMAKOCTEWN: a) yMeHbluaeTcs 6) He MeHsleTcs;
B) YBENUYMBAETCS; I') XapaKTep U3MEHEHUS 3aBUCUT OT KOHLIEHTPAaLIMM KOMMOHEHTOB.

OHeprus akTMBaumMm MPOCTOM peakumMm C POCTOM TemnepaTypbl: a) pacteT; 6) He MeHsieTcs; B)
YMEHbLLAETCS; ') MOXXET MEHATHLCS NO Pa3HOMY.

TemnepaTypHbii koadduumeHT BaHT-Topdpa paBeH 3. Temnepatypa npuv NpOTEKAHUU peakumnn
Tuna A=B yBenuuunacs Ha 30 rpagycoB. CKOpOCTb peakuuu npu 3ToOM yBenuuunace: a) B 27 pas; 6) B
9 pas; B) B 6 pas; r) B 81 pas; 4) kpaTHOCTb ONpeaenseTcsi BHELWHUM OaBlIEHUEM

Peakumn, ogHa 13 KOTOpPbIX BO3MOXHA TOMbKO MNpVM OOHOBPEMEHHOM MpPOTEKaHMM BTOPOW,
Ha3bIBAlOTCA: @) COMPsKEHHbIMM 6) oOpaTMmbiMK B) nocnegoBaTenbHbIMA T) napannenbHbIMA 4)
KaTanmTU4eCKUMM.

Kakoe arperatHoe cocTosiHMe — red unu xuakast Boga Oyget 6onee yctonumsbiv npy 273,15 K n 1
aTMm: a) neg; 6) »KmMaKocTb; B) OAMHAKOBO YCTONYMBLI 06a; ) He YCTOMYMBLI 0ba.

MOoXXHO nn NpeBpaTUTb Xnakyto dasy B nap 6e3 HarpeBaHus: a) Aa, HYXXHO YBENUYUTL AaBrieHune; 0)
Aa, HYXXHO YMEHbLUWTb AaBneHue; B) 9TO 3aBUCUT OT NPUPOAbI BELLECTBA; ) Takoe He BO3MOXHO.

Hapg kakomn XXnakocTblo — BOAA MU BOAHbLIM pacTBOP MOYEBMHbI— JaBfiEHME HACbILWEHHOro BOAAHOMo
napa Bblle: a) Hag pacTtBopoM; ©) Hag BOAOW; B) OAMHAKOBO Haa obeummu; r) 3TO 3aBUCUT OT
KOHLeHTpauM1 MOYEBMHBI.

OQHO M TOXEe KONMMYecTBO [fOKO3bl PacCTBOPEHO B OAMHAKOBOM (MO Macce) KOnnyecTBe pasHbIX
pactBoputenen Li u L., [laBneHne HacbIWEHHOro napa Hag YMCTbiIMU PacTBOPUTENAMU OOMHAKOBO.
lMoHWXeHne AaBneHUs HacbILWEHHOro napa Hag 3TMMKM pacTBopamu OyaeT: a) oguHakoBo; 0)
pasnuyaTbCs; B) 3TO 3aBUCUT OT NpUpoabl PacTBOPUTENEN; I) MOXET ObITb JHOObIM.

Hanuune katanmsaTtopa: a) yBenuMuuBaeT CKOPOCTb Kak MpsaAMOn, Tak M obpatHou peakuuu; ©)
yBenn4MBaeT CKOPOCTb NPSIMOM peakuun n yMeHbLlaeT CKOpOCTb 0OpaTHOM peakuun; B) No3sonsdet
npoTekaTb TepMOOUHAMWYECKN 3anpeLieHHOMY npoueccy; [) yBenuuMBaeT BpPeMs AOCTUXEHMUS
paBHOBECHS.

Ana peakuun nepsoro nopsigka A — B npu HavanbHOW KOHUEHTpauMmM UCXOAHOro BelwecTsa Ca = 1
Monb -t BpemsaA nonynpespalleHua cocTtaBuno 2500 cekyHa. KakoBo 3HadeHWe BpemMeHM
nonynpespalleHns npu ca = 2,5 monb-n~* a) 6250 c; 6) 1250 c; B) 2500 c; r) 5000 c.

KoHCTaHTa CKOPOCTU XMMUYECKOW peakumMuM 3aBuUCUT OT cnegylowmx ¢akTopoB: a) Bpems,
TemnepaTypa, KOHUEHTpaums y4aCTHUKOB peakuun; ©6) KOHUEHTpaums Yy4aCTHUKOB peakuumn,

Temneparypa; B) BPEMS, MEXaHM3M peakuun, TeMnepaTypa; r) MexaHn3m peakuum, TemnepaTypa.
MoTeHuMan Kakoro U3 aNeKTPOAOoB He 3aBUcUT oT pH cpeabi:

a) BOOOPOAHOrO; 6) XMHIMAPOHHOTO; B) KArOMENbHOrO; ) CTEKNAHHOrO.

14.

BydepHbiM gencTtBuem obnagaet cMecb okcanarta Kanus ¢ :

a) YKCYCHOWN KMCMOTON; 6) MMMOHHON KMCROTOW; B) LLLABEMNEBOW KUCNOTON; I') OpTOGOCHOPCHON KNCITOTOMN.

15.

[nsa pacteopa 1 monb/n Na;SO4 + 1 monb/n H.SO4 noHHas cuna pasHa:

a) 4 monb/n; 6) 5 Monb/n; B) 6 MONb/N r) 2 Monb/n; A4) BEpHOro oTBeTa HeT
OTKpbITbIE

16.

Kpurepun ouennBanus:
e 2 Gayta — yka3aH BEpHBII OTBET;

e () GayI0B — yKa3aH HEBEPHBIA OTBET.
UeM NpUHIMNNAIBHO OTJIMYAIOTCS XUMUUYECKHE LIEMHU OT KOHIIEHTPAIIMOHHBIX ?

Pazauamem MaTCprajIoB aHOdA U KaToaa, IMPOTCKAHUEM XUMHYISCKOMN pCaKkuu.

17.

Ha xaroguoit HOJ'ISIpPBS.L[PIOHHOﬁ I(pPIBOﬁ HCIIOABUKHOT'O 3JICKTPOda O6HaPY)KCHa 00J1acTh

HC3aBUCHUMOCTH IIJIOTHOCTH TOKA OT HepeHaprI}KeHI/Iﬂ, HpI/I'-IeM BpaHleHI/Ie 3J'IeKTpO)Ia HpI/IBOI[I/IT K pOCTy
IUTOTHOCTHU ToKa. Kakast cramus IBISETCSI CKOPOCThOMPEISISIFOIICH B AJIEKTPOXUMHUYECKOM IPOIIeCCe,
MIPOTEKAIOIIEM B JAaHHOU cucTemMe?

Huddysnonnas.



18. Bcerma nm cymiecTByeT pasiiMuMe MEXAY KOHCTAaHTaMH pPaBHOBECHs, BBIPRKEHHBIMH Yepes
napLuyaIbHbIe JABJICHUS U MOJISPHBIE KOHLICHTPALUH?
Paznuunii HeT, ecau B peakuuy HeT U3MEHEeHUs 00bema.
19. Haiitn cTaHmapTHY!O MOJISIDHYIO SHTQJIBIIUI0 0Opa3oBaHMsS aMMHAaKa Ha OCHOBAaHMM JAaHHBIX O
peakIusx B ra3oBoii (aze:

a) 2H,+0,=2H,0, A H,, K =-57168%%;

Mmonw !

6) 4NH,+30,=6H,0+2N,, A H;yq,=-1530,26 2

Mmone "

OtBet npuBeauTe B KJ>K/MOJIb ¢ TOUHOCTBIO J10 LIETIBIX.

CraniapTHYIO MOJIIPHYIO HTAJIBIINIO0 00pa30BaHMs aMMHaKa MOKHO HalTH, MOJB3YsICh 3aKOHOM ['ecca
U KOMOUHHpPYs peakimu: Vs * [(a)*3-(0)]=-571,68*3-(-1530,26)=-46 (x{x/M0JIb).

20. Koncranra paBHoBecus Kp peakiuun Hz + 12 = 2HI ipu 717 K 1 CX0THBIX KOJTMYECTBAaX BOJOPOJIA U
nojga no 1 monp paBHa 46,7. UeMy paBHa KOHCTaHTa PAaBHOBECHS ATOH PEAKLIMH, €CIU HCXOIHBIC
KOJIMYECTBA ra30B PaBHbI 2 MOJIb?

KoncTanTa paBHOBecHs HEe 3aBUCUT OT UCXOJHBIX KOMYECTB peareHToB. Otuet: 46,7

Kritoun gnsa MK-1

Bonpochl 1 2 3 4 5 6 7 8 9

OTtBeThl b B b A A B b b b

Bonpocel 10 11 12 13 14 15 16 17 18

OTBeThI A 5) r B B B pazianareM muddy3uonHas | Paznuumii
MaTepHUaJoB HET, eCIH
aHo/a u B PCaKIIUH
KaToja; HET
NpOTCKaHNEM U3MECHEHHUS
XUMUYECKON 00BeMa
peaxiuu

Bonpocel 19 20

OTBeThI -46 46,7

ITK-2

1. Ecnu gBe XuAKOCTU MMEKT TaKyl AvarpaMMy pacTBOPMMOCTU, Kak NpeacTaBNeHO Ha PUCYHKe, TO B
Touke | HaxoguTca: a) KOMMNOHEHT A; 6) KOMMOHEHT B; B) romMoreHHbIi pacTBop; ) ABa pacTBopa
pa3Horo cocrasa.

T
I,
2. PasnoxeHve kapboHaTta MarHusi Ha4yHeTcs Ha BO3dyxe
npv Temneparype, Korga A X, —» B
a) AG°>0; 6)Kp<1;B)P( : CO, )=1[amm]; 1) Ke =0 ; rge

P(CO,) — oTHOCHUTENBHOE AaBreHne guccounauumn kapboHaTa MarHus.

3. MoryT nn nopsaoK peakumm 1 MONeKynsipHOCTb ObiTb APOOHBIMU BEMMYUHAMU: @) HET;

6) Aa; B) NOpsgoK — Aa, MONEKYNsiPHOCTb — HET; ) MONEKYyNsApHOCTb — Aa, NOPSIAOK — HeT.

4. Ecnn TemnepaTtypa, KOHCTaHTbl CKOPOCTM UM HayalnbHble KOHLEHTpauunm UCXOOHbIX BELLECTB
OAMHAKOBbI, TO PeaKkLMsi Kakoro nopsigka 3aBepLUMTCS paHblue: a)BTOporo 6)HyneBoro; B) NepBoro; r)
TpeTbero




5.

10.

11.

12.

13.

14.

15.

[na onpegeneHys KOHCTaHTbI CKOPOCTM peakuun BTOPOro nopsigka rpacdmyeckum MetooMm criegyet
NoCTpouTb rpadmk B koopauHatax: a)Inc—-t;6) 1/ c—-t;B) 1/ ¢ — 1/t;r) c — 1/t A) BepHoro oTeeTa
HerT.

Kakas n3 cuctem npeacraBnseT paBHOBECHbIW OKUCNIUTENbHO-BOCCTAHOBUTENBbHbIN 3NEKTPOA;:
a) Fe | Fe?, Fe¥;
6) Pt | Fe?", Fe®;
B) Cu | Cu?;
F) Pt, H> | HsO".
CornacHo 3akoHy pasbaBneHusi KOHCTaHTa guccouvaumm GuHapHoro cnaboro anekTponuTa paBHa
Kauncc =a?C/(1-a). Mpu yBENMYEHUN KOHLIEHTPALUM 3NeKTponmTa
a) KOHCTaHTa 1 CTeneHb AMccounaunn yBenmyaTcs;
0) KOHCTaHTa u cTeneHb guccoumnaumm He N3MEHSTCS;
B) KOHCTaHTa guccoumaumm He N3MEHUTCS, CTeNEHb AMCCOLMaLMM YMEHbLUNTCS;
) KOHCTaHTa gMccoumnaumm He U3MEHNUTCS, CTENEHb ANCCOLNaLNN YBENUYNTCS.
lNoTeHuman kakoro u3 anekTpogos 3asmMcuT oT pH cpeabl:
a) KNCIOPOAHOrO;
6) xnopuacepebpsaHoro;
B) MegHoro;
I) XJIOpPHOTrO.
Ha ocHoBe kakoro coeanHeHus MoxeT ObiTb 3rotoBneH anektpon Il poga, obpatumbin no noHam Cl-:
a) KCl;
©) NacCl;
B) AgCl,
r) AgNO:s.
CraHoapTHbI 9NeKTPOAHbIM MOTEeHUMan Kakoro arekTpoda nonaralT paBHbIM - HyM0 nNpu nobbix
Temnepartypax?
a) BOOOPOOHOrO;
©) xnopuacepebpsiHoro;
B) MegHoro;
I') XIOPHOTrO.

OnexTpogom Il popa asnsietcs:

a) Ag | AgCl | CI—; 6)H" | H2; B) Ag* | Ag; r) Cu?* | Cu".
[[a30BbIM 3MEKTPOAOM SABMAETCA:

a) Ag | AgCl | CI—; 6) H" | H2; B) Ag* | Ag; r) Cu?* | Cu*.
BbydepHbIM genctenem obnagaeT cmechb hopmmaTa HaTpus C :

a) ConsiHOM KUCMOTOW; 0) IMMOHHOM KUCNOTOW;

B) MypaBbMHOW KNCNOTOW; I') YKCYCHOW KNCMOTOMN.

Mpy NOMOLLYM KaKOro SNEKTPOAa MOXHO NOTEHLMOMETPUYECKM ONPEAENUTbL KOHLEHTPALMIO pacTBopa
HCI :
a) CTEKIISAHHOTO;
©) meaHoro;
B) PTYTHOCYNb(aTHOrO;
r) xnopuacepeodpsHoro.
Uem npuHUMNMAnbHO OTNIMYAKOTCA XMMUYECKUE LienM OT KOHLLEHTPALMOHHbIX:
a) HanMuYnem unmn oTCyTCTBMEM CKayka NOTeHumnana Ha rpaHuue pasgena pacTBopoB;
6) xapakTepom TemnepaTypHON 3aBUCMMOCTM HaNpPshXeHns Lenu;
B) pasnuymMemM MeTansnoB aHoda M kaToaa;
r) NOPSAKOM 3anncu aNEMeEHTOB LIENMW.

OTKpbITbIE
Kpurepun ouennBanus:
e 2 Gayta — yka3aH BEpHBII OTBET;

e () GayI0B — yKa3aH HEBEPHBIH OTBET.

16. TabnuuHOe 3HAYEHHE MPEAEIBbHON MOJIIpHOH 3ekTponpoBoanoctu pactBopa KCIOs npu 18°C
cocrasiser 122,7 Om *am®monb . Yucio nepeHoca MoHa ClO, paBHO 0,479. Haiitu npenenbHyIO

SJICKTPUYCCKYIO TOABHUIKHOCTb 3TOTO MOHA B paCTBOPC. OTBeT OPpUBCANUTC C TOUYHOCTBHIO 0 LICIIBIX B OM_
L. im?-Mone ! (6e3 yKka3aHMs eAMHNI] H3MEPEHNs).



[ToaBMXKHOCTh paBHA MPOU3BEIACHUIO YHMCIIA TEPEHOCA HOHA HA MOJISPHYIO AJIEKTPOIPOBOIHOCTS:
0,479*122,7=59 (Om - nm?-Monp ™)
17. Beruuciants E° nis peakimu (1) Oz + 2H30" + 2¢ = H202 + 2H20,

0,,H,0,|Pt
€CJIM CTaHIaPTHBIE 3JIEKTPOIHBIE TIOTEHIMANB! Ut peakiuii (2) Oz + 4H30" + 4 = 6H.0

u (3) H02 + 2H30" + 2¢ = 4H>O cOCTaBIAIOT COOTBETCTBEHHO: Egz,H20|Pt =1,229 B;

EI(-)|202,H20|Pt =1776 B.

OTBeT npuBEIUTE B MIUIMBOJIBTaX C TOUHOCTBIO JIO HEJIBIX (HE YKa3bIBasi €IMHUIIBI U3MEPECHHUIN).

CrangapTHBIM MOTEHIMAT MOXHO paccyuTaTh, KOMOWMHUpPYS BHadane sHepruu ['uObOca peakuuii s
nonyyeHus: uckomoit: (1) = (2)-(3). VYuurbiBas OCHOBHOE YpaBHEHHE DJICKTPOXHUMHUYECKOMN
tepMoauHamukH, 3anumem: -2FE(1) = -4FE(2)-(-2FE(3)), rae F — gucimo ®dapanes. Orcroma E(1) =
2E(2)-E(3) =2*1,229-1,776=0,682 (B) = 682 mMB.

18. CraHnmapTHBI TOTEHIHMAI KaJAMHEBOTO 3jekTpona paBeH -403 mB. Kakoe 3HaveHwe mNOTEHIHAIT
KaJIMHUEBOTO JICKTPOJa MPUHUMAET B PACTBOPE C aKTUBHOCTHIO MOHOB kKammus a(Cd2+) = 1 ? Orser
MPUBEIUTE B MUJUTUBOJIBTAX C TOUHOCTBIO JI0 LIEIBIX (HE yKa3bIBask €IMHULIBI U3MEPEHUH).

-403  MB, Tak Kak CTaHZApTHBIA MOTEHIMAT — HTO TMOTCHIHAJI TPH EIUHUYHOM aKTHBHOCTH
MOTEHIIUAIONPEEIAIONIMX HOHOB, B JAHHOM CIIy4ae — HOHOB KaJMHUsI.

19. CrangapTtaplii moTeHmuan MemHoro onekTpona paseH 0,34 B. CranmapTHbi mOTeHIHAN
xjaopuncepeOpstHoro  snektpoga paseH 0,2  B.  Kakoit snmekTtpon  sBisieTcs  KaToIoOM B
ANIEKTPOXUMUYECKONW I1EMH, COCTABICHHOM W3 MEIHOTO U XJIOPHACEPEOPSHOrO SJIEKTPOAOB B
CTaHJapPTHBIX YCIOBUSAX?

Menublii, Tak Kak KaToJOM SIBJISETCS JJIEKTPOA C OoJee MOJOKUTEIbHBIM (MEHEE OTPUIIATEIIHLHBIM)

[IOTEHIIHAIOM.
20. CraHmapTHBIA TIOTEHIIMAT IIMHKOBOTO OAyekTpojga paeH -0,66 B. CrangapTHbIA MOTCHITHAT
xjopujcepeopstHoro  snektpoga  pasen 0,2 B, YkaxkuTe moiypeaknuioo, Kotopas —Oyzaer

CaMOIIPOU3BOJILHO IMPOTEKATh HAa aHOJE JJIEKTPOXMMHUYECKOW IEMH, COCTABICHHOW M3 IIMHKOBOTO M
XJIOPUACEPEOPSHOTO MIEKTPOIOB, B CTAHAAPTHBIX YCIOBHUSIX

B nanHO# 1enu aHOOM SIBASIETCS HMHKOBBIN AJIEKTPO/I, TAK KAaK €ro MOTEHIIMANl OTPULIATENIbHEE. Y YU ThIBas,
YTO Ha aHOJIC MTPOTEKACT PEAKIIMS OKUCICHHS MOMYyPEaKIMIO CIeIyeT 3aMucarh Tak: Zn = Zn?* + 2e~

Bonpochl 1 2 3 4 5 6 7 8 9
OTBeThI r B B r B b B A B
Bonpocbi 10 11 12 |13 |14 15 16 17 18
OTBETHI A A 5} B A B 59 682 -403
Bonpocel 19 20
OTBeTHI MEAHBIH | Zn = Zn%" +

2e”
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