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1. eas,
AUCIHUILTINHE

[enbro OCBOCHUSI TUCHMILUIMHBI «XUMUS SBISETCS U3YYCHUE XUMUYECKHUX
cUCTeM U (PyHIAMEHTAJIbHBIX 3aKOHOB XMMHUHU C TO3UIMHA COBPEMEHHON HAYKH,
dbopmMupoBaHuEe 1ETOCTHOTO €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI.

3aJa4M M IUIAaHMpYeMble pe3yiabTarTbl O0y4YeHHMs 110

3aﬂaanI/I JUCHUIIIIMHBI ABJIAIOTCA: o6yquHe TCOPECTUICCKUM OCHOBaM
3HAHUM O COCTaBe XHMMHUYECKUX BCIICCTB, O 3aKOHOMCPHOCTAX MPOTCKAHHA
XUMHYCCKUX peaKuHﬁ, IIPUBUTHUSA HABBIKOB HNPHUMCHCHHA TCOPCTHYCCKHX 3HAHUU
IJI pCIICHUSA MPAKTUYCCKUX 3aJ1a4.

KOMHGT@HHI/II/I U MHAUKATOPBI, QOPMUPYEMBIC Y O6yanOH_II/IXC$I:

Kox n HammMeHOBaHHE HMHAMKATOPA

KOI[ 1 HAMMCHOBAHUE KOMIICTCHIIHU

OIIK-1 — ITpumeHsTh
€CTECTBEHHOHAY4YHbIE U
0OLIEMH)KEHEPHbIE 3HAHUS, METO/IbI
MaTEMaTU4YECKOTO aHAIN3a U
MOJENUPOBaHUs B MPOo(HecCHOHATbHON
NeSITeIbHOCTH

OIIK-1.3 — JIleMOHCTpHUpYET 3HAHHE OCHOBHBIX
3aKOHOB XMMHUH ¥ IOHUMaHNE XUMHUYECKHUX
IIPOLIECCOB

2. MecTo nucuuiinibl B cTpyktype OII

[IpenmecTByromue JUCUMIUIMHBL (MOYu), ipaktuku, HUP, op.: Her

[Tocnenyronue aucumruimHabl  (Moxynu), npaktuku, HUP, np.: «OcHOBBI
BOJOIMOATOTOBKNY, « TexHnonorun oopadotku Boasl Ha TOC u ADC», «TexHnonorus
IEHTPAJIU30BAHHOTO TPOM3BOJCTBA DJICKTPUUECKOW HHEPrUU U  TEIJIOTHI»,
«MaTepualioBeIEHUE U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB».

3. CTpyKTYpa H cojepkaHue TUCHHILIUHbI
3.1. CTpykTypa IMCUMILINHBI
Jlns ouHol popMbl 00yUeHUS

Bun yuebnoit paboThl Becero | Bcero | Cemectp
3E 4acoB 1
OBIAS TPYJOEMKOCTD JUCLIUTUIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 61 61
AVJIUTOPHAS PABOTA 1,38 50 50
Jlexuun 0,44 16 16
[IpakTrueckue (CeMUHAPCKUE) 3aHATUS 0,5 18 18
JlabopatopHbIe pabOTHI 0,44 16 16
CAMOCTOSTEJIBHAS PABOTA OBYYAIOHIET'OCA 0,62 22 22
[IpopaboTka yueOHOTrO MaTepuaia 0,62 22 22
KypcoBoit mpoekt - - -
Kypcosas pabora - - -




[TonroToBka K MpoMeXyTOYHOM aTTECTAIIMU 1 36 36

[TpoMexyTOUHAs aTTECTAIIUSA: 5

3.2. Conepxxanue JUCHMIUIMHBI, CTPYKTYPUPOBaHHOE IO pa3ieaaM M
BH/IaM 3aHATHHU

Paznensr Pacnpenenenue ®opmbl 1 | HAEKCH MHIMKATOPOB

JMCUIUTUTHHEI TPYLOEMKOCTH BUJT bopmMupyeMbIx

10 BuJIaM y4eOHOM paboOThl | KOHTpOJIA KOMITETEHIIUHA

Bcero vacos

JICKIIU N
p. 3aH.

+| 1a6. pab.
9| cam. pab.

TK1 OIIK-1.3. 3

w
»
N

Paznen 1. Ilpemmer
XUMUH. Crpoenune
XUMHUYECKUX
COEJIMHEHU I

Paznen 2. 36 6 6 8 8 TK2 OIK-1.3.3,¥
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX
npoueccoB. PacTBopbI

Pasgen 3. 36 6 6 6 8 TK3 OIlK-1.3.3,V,B
OKUCIUTEIIHLHO-
BOCCTAHOBUTEIbHEIE
CBOMCTBA  BEIIECTB.
DIJIEKTPOXUMUYECKHIE
MPOIIECCHI

DK3aMeH 0 0 OM 1 OIIK-13.3,Y, B

HTroro 3a 1cemectp 108 16 16 18 22

3.3. Conepskanue TMCHUILTHHBI

Pazgen 1. Ilpenmer xumun. CTpoeHUE XUMUYECKUX COECTUHEHUIA.

Tema 1.1. OcHOBHBIE HMOHSITHUS M 3aKOHBI XMMHH. 3HAUEHUE XUMHUHU IS
SHEpreTudeckoil orpaciu. Marepuss U  (GOpMBI  CYIIECTBOBAHUS MAaTEPUHU.
[Tepuonnueckuit 3axkon J[.MI. MenneneeBa. Ilepmonnueckas cucrema JI.1.
Menaeneesa. [lepuoguueckue cBOMCTBA JIEMEHTOB.

Tema 1.2. Crpoenue BeniecTB. CTpyKTypHBIE YacTHIbl BEILIECTBA: aTOM,
MOJIEKyJa, WOHBI, paaukaibl. BomHoBoe ypaBHenue lllpenunrepa. DnexTpoHHas
opobutanb. KBaHTOBBIE umcna. PacmpeneneHue JIEKTPOHOB B aToMe  II0
JHEPreTUYECKUM YPOBHSIM M TMOAYpOBHSAM. IIpaBuia KBaHTOBOM MEXaHUKMU.
[Ipuaiun muHuManeHOM sHeprun. 3anper [laymu. IIpaBuno I'ynpa. IlpaBuia
Kneukosckoro.

Tema 1.3. Xumwnueckas cBsI3b. Buapl, XapakTepUCTHUKH, CBOMCTBA
XUMHAYECKOW  CBsI3U. Meron  BajneHTHbIX  cBsized. KoBajeHTHass  CBA3b.
Meramumueckass cBA3b. HOHHas CBA3b. Bonoponnass cBsi3e. ArperatHoe




COCTOsIHME BellecTBa. ['a3, ;KUIKOCTh, )KUIKUE KPUCTAILIIBI.

Pazgen 2. 3akOHOMEPHOCTH MNPOTEKAHUS XUMHUYECKHUX IIPOLIECCOB.
PactBOpHI.

Tema 2.1. OnHepreTMka XuUMHUYECKUX peakuuii. OCHOBHBIE TOHATHS
XUMUYECKOW TEPMOJMHAMUKHU: CHUCTEMa, IMapaMeTpbl COCTOSHUS CHUCTEMBI,
GyHKIMU COCTOSHUS CUCTEMBI, (aza. DyHKIMU COCTOSHUS CUCTEMBbI: BHYTPEHHSS
SHEPrus, DSHTAIBNHS, OSHTpomnus, HHeprus [ubOca, sHeprus [enbmromsla.
Camonpoun3BoiibHBIE TIPOLIECCHL. TepMOAMHAMUYECKNN IOTEHIINAN KaK KPUTEPUN U
BO3MOXHOCTh IPOTEKAHUSA XUMUYECKUX MTPOLIECCOB.

Tema 2.2. Xumuueckasd KuHeTHKA. CKOpPOCTh XUMHUYECKOW pEaKIUu.
3aBUCUMOCTh CKOPOCTH PE€AKIMU OT KOHIIEHTpauuH, OT TemnepaTtypsl. IIpaBuiio
Bant-I'odda. Ypasuenue Appenuyca.

Tema 2.3. Karanu3. OCHOBHBIE MOHTHUS KaTanu3a. Teopuun KaTanusa.

Tema 2.4. Xumuueckoe u ¢azoBbie paBHOBecusi. OOpaTUMble XUMUYECKUE
npoueccel. Jlnnamuueckoe xumuueckoe paBHoBecue. I[lpunnun Jle—Illarense.
BiusiHue KOHILIEHTpalluM BEILIECTB, JABJICHUS, TEMIEpaTypbl, KaTajauzaTopa Ha
CMEIIEHNE XUMHYECKOTO paBHOBecHs. OCHOBHBIC TOHATHS (PAa30BBIX PABHOBECHIA.
®dazoBbI€ JUATPAMMEBI.

Tema 2.5. PactBopwl. JlucmiepcHbie cuctembl. CrmocoObl BbIpKEHUS
KOHIIEHTpAaILMM PacTBOPOB (MaccoBasi /10 PACTBOPEHHOI'O BEIIECTBA, MOJISIpHAs
KOHLIEHTpAlLlMs, MOJIIpHAsl KOHIIEHTpAalus »HKBUBAJEHTa, TUTP). MaeanbHble
pacTBOpHBL. PeanbHble pacTBOPBI.

Tema 2.6. PactBopbl 3nekTponauToB. Jlucconmuanus W accoluanus.
ConpBataiuss W ruaparauus. Teopus SIEKTPOIUTUYECKOW  THCCOLMALUU
Appennyca. CunbHble U cinabbie  AMeKTpodauThl. CTeneHb ¢ KOHCTaHTa
nucconmanuu. Pacuer pH pacTBOpoB ciaOGbIX U CHIIBHBIX 3JIEKTPONUTOB. ['uaponu3
conei. pH pacTBOpOB pa3aInuHBIX TUIIOB THIPOJIN3a COJICH.

Pazgen 3. OKHUCIHTENIBHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA  BEILECTB.

DIEKTPOXUMUYECKUE MTPOLIECCHI.
Tema 3.1. OxucautenbHO-BoccTaHOBUTENbHBIE peakuuu (OBP). OxucnurenbHO-
BoccTaHoBUTENIbHBIE peakiuu (OBP) ux ponbs B mpupoje, TEXHUKE, IHEPreTUKE.
Teopust okucieHus: BocctaHoBieHus. Okucnurenb. BocctanoButens. PacctaHoBka
kod¢h unrierToB B ypaBHeHUAX OBP MOHHO-3IIEKTPOHHBIM METOIOM.

Tema 3.2. l'anpBaHuueckue HIEMEHTHL. J[BOMHOM SJIEKTPUYECKUN CIIOM.
DNEeKTpOIHBIN MOTEHUUAN. DJIEKTPOJbl MepBOro poaa. YpaBHenwe HepHcrta s
METAJUIMYECKUX M Ta30BbIX AJIEKTpoJoB. YpaBHeHue Hepncra. Konctpykuus u
AJEKTPOJHBIE  IPOLECCHl  BOAOPOJHOTO M KHUCIOPOJHOIO  3JEKTPOJIOB.
lanpBannueckuii smemenT (I'D) Janmdns - Skobwm. Ilpunmum paboter ['D.
Katomaple w®  aHOIHBIC MpOIECCH, TokooOpasyromas peakmus. DJIC
rajbBaHUYECKOT0 AJI€MEHTa. TOIIUBHBIE AJIEMEHTHI. AKKYMYIISITOPHI.

Tema 3.3. DneKTpoau3 pacTBOPOB U PACIUIABOB JIEKTPOJIUTOB. DIIEKTPOIN3
pacrmaBoB U pacTtBOpoB. 3akoHbl Dapanes. DakTopbl, ONpeESAIONINe
MOCJIEIOBATENLHOCTD Pa3psi/ia HOHOB IIPU 3JIEKTPOJIA3E paCTBOPOB.

Tema 3.4. Koppo3us BemectB. MeToabl 3alMTBl METAJUIOB OT KOPPO3HM.
Metoasl 3amuThl METaUIOB OT Koppo3ud. Krnaccudukauuss KOppO3MOHHBIX
poueccoB. XUMHUUYECKasi KOPPO3UsS. DIEKTPOXUMHUYECKAss KOPPO3HsSI METAJUIOB C



KHUCIIOPOAHOU U BOJIOPOJIHOM ACTIOJISIPU3ALIUEN.

3.4. TeMaTH4YeCKHUI IVIAH IPAKTHYECCKUX 3aAHATHI

Paznen 1. [Ipenmer xumnn. CTpoeHUE XUMUYECKUX COCIUHEHUM.

1. Ctpoenne atoma. Ilepmoanueckuii 3aKOH M NEpUOJUYECKAs CHCTEMA
XxuMHYecKux s1emMeHToB .M. Menaeneena.

2. XuMU4ecKasl CBs3b

Pazgen 2. 3akOHOMEPHOCTH MNPOTEKAHUS XUMHUYECKHUX ITPOLIECCOB.
PactBOpHI.

3. TepmoIMHAMHUYECKHUE PACUETHI.

4. Xumundeckasi KHHETHKA.

5. XMHUYECKOE PAaBHOBECHE.

6. CiocoObl BbIpaKeHUS KOHIIEHTPALUK PAaCTBOPOB.

Pazgen 3. OKMCIMTENBHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA  BEILECTB.
DIEKTPOXUMHUYECKHUE MTPOLIECCHI.

6. OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE pPEAKIMU. MeToabl pacCcTaHOBKHU
kodpurnuentoB B OBP

7. DNEeKTpOXUMUYECKHE MpoIlecChl. ['abBaHUYECKUN AIIEMEHT.

8. Koppo3sus metamion

3.5. TemaTu4eckuil IJIaH JadoOpPaTOPHbIX padoT

Paznen 1. Ilpenmer xumun. CTpoeHUE XUMUYECKUX COETUHEHUIA.

1. Texnuka Oe3omacHocTH TIpU paboTe B XUMHUYECKOW J1abopaToOpHH.
JIabopaTtopHOe 000py1I0BaHUE U XUMHUUYECKAS TOCYAA.

2. OnpeneneHne MOJISIPHOM Macchl SKBUBAJICHTOB

Pazgen 2. 3akoHOMEpHOCTH MPOTEKAHUS XUMHUYECKHUX IPOLIECCOB.
PactBopbI.

1. Onpenenenue TEMIOTH peaKUU HEUTpATU3aLUU

2. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTPAIIMH BEIECTB. 3aBUCUMOCTb
XUMHYECKOTO PAaBHOBECHUS OT KOHIIEHTPALlMU BEILIECTB.

3. CrmocoObl BBIpaK€HHsI COCTaBa pPAcTBOPOB. llpuroroBineHue pacTBOPOB
3aJIaHHOM KOHIIEHTpaluu u3 0oJjiee KOHLUEHTPUPOBAHHOTO PacTBOpA.

Pazmen 3. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE  CBOMCTBA  BEILECTB.
DNEKTPOXUMHUYECKHE MPOLIECCHI.

4. OKHCIUTETBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN

5. DIEeKTpoIIn3.

6. U3mepenue Hanpsokenus u pacuet DJ{C raabBaHUYECKOTO 3JIEMEHTA.

7. Koppo3us meTasmios

3.6. KypcoBoii npoekT /KypcoBasi padora
JlaHHbIi BuA paboThl HE MPEAYCMOTPEH YU€OHBIM IJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4YeHUsI

OneHnBaHUE PE3yJbTaTOB OOYUYCHHS I10 IHUCIMIUIMHE OCYIIECTBISICTCS B
paMKax TEKYIIEro KOHTPOJII W IMPOMEKYTOYHOM aTTECTAIlMH, IPOBOJHUMBIX IIO
6ampHO-peTuHroBoi cucreme (bPC).

[IIkana oeHKH pe3yJbTaTOB OOYUYCHUS 110 JUCITUTIINHE



YpoBeHb cHhOpMUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIIMH

o o Hixe o
Broicokuit | Cpenuuit Huzknii
3amniaHu- CpEIHETO
Kox Kox pOBaHHbIC ot 85 1o 100| ot 70 no 84 | ot 55 no 69 |oT 0 10 54
KOMITe- | WHIWKATOpa PE3YIbTaThI
TEHIMU | KOMIIETEHIUH | OOydYEHHUs 110 Ilxana onennBaHus
MCIIAILINHE HEY/I0B-
AHCIL YIOBJET- YA
OTJINYHO XOPOIIO JIETBOPH-
BOPUTEIBHO
TCJIIBHO
3a4TEeHO HE 3aYTEHO
3HATE:
OCHOBHBIE 3Haer 3HaeT [Tnoxo YpoBeHb
MOHSTHUA U | OCHOBHBIE | OCHOBHBIE | 3HAET 3HaHUHU
3aKOHBI O0O0IIel | HOHATUS U | [TOHATHS U | 3aKOHOMe | HUXKE
XUMUH, 3aKOHBI 3aKOHBI pHOCTH MHHHUMaJI
XUMUYECKOH oOmeit oOmrei npoTtekanu | PHPIX
TepMouHamuky | XMMHU, XUMHH, a1 TEG6OBaH
" KuHeTHKH; | SOKOHOME | 3a10H0Me | mpomeccos | A
KPUTEPHH, pHOCTH pHOCTH JIOTTYCKaeT MMCIOT
MPOTEKaHU MECTO
ompezenOmMe | MPOTEKAH | MHOKECTB | Sire
HalpaBJICHHE | Hst 0 Py
MIPOIIECCOB OLINOKH
TIyOuHy He IPOIIECCOB | HETPYObIX
OIINOOK
CaMOTIPOU3BOJIb JOTycKaeT HO
HOTO OIITHG0K JIOTTyCKaeT
MPOTEKAHUS HECKOJILKO
XUMUYECKUX | HEerpyObIX
SIEKTPOXUMHUYE omKOoK
CKHX
IIPOIIECCOB.
METh:
OIIK-1 | OIK-1.3 Y
CaMOCTOSITEJIPHO | peliaTh penaTh Pemats [Tpu
pemaTh THIIOBBIE THIIOBBIE THIIOBBIE perieHun
KOHKPETHBIC 3aJaud  H | 3aJa4d U | 3a0a4d TUITOBBIX
3a1a4u "3 | 3aJaHus 3aJaHusl B | C 3ama4d  He
pa3Iu4HbIX B IIOJIHOM | B IIOJIHOM | HETPYObIM | IPOJICMOH
pa3zienoB o0Beme o0bemMe c | H CTpHUpOBa
XHUMUH, 0e3 Hemodera | OWIMOKamu | HBI
[I0JIB30BATHCA oImKO0K MU i OCHOBHBIC
COBPEMEHHOI BBINOJIHAT | YMEHMUS,
Hay9HOI - b 3aJaHHs I/IMC6IOTC}I
rpyobIe
IPOU3BOJICTBEH HE B | IPY
N MMOJIHOM OIITNOKHU
HOM
N o0BeMe
anmaparypoit
JUIS TIPOBEJCHUS
WH)XEHEPHBIX
U3MEpEHUN U
Hay4YHBIX
HCCIICIOBAHMN.
BJIAJETD:
uHpopMaIued o | METOAUKO | METOIUKO \ 0a30BEIMH \ IIpu




v

v

Ha3HAYEHUU | " HaBBIKAMU | PELICHUU
obacTsax IIPOBEICH poBeACH IMPOBCACH SKCIICpUM
MIPUMEHCHUS us us usa €HTaJIbHEI
OCHOBHBIX XUMHUUYECK XUMHUUYECK XUMHNYCCK X 3a1a4
XUMHYECKAX oro oro oro HMEIOTCS
BEILIECTB SKcrepuM | okcriepum | 2KCIIEPAM rpyOsbie
eHta 0e3 | eHTa c | CHTa, OLIHOKH
omuboK ¥ | MuHuMan, | AMEIOTCA
HerpyOsble
HEJIOYETOB | HBIMU
OIINOKH
omuoKaMu
U
Heno4ueTa
MH.
OII@HO‘IHBI@ MaTepI/IaJII)I JJIA HpOBGJIGHI/ISI TCKYIIIGFO KOHTpOJISI nu

HpOMG)KYTO‘IHOﬁ aTTeCTallu IIPUBCIACHBI B HpI/IJ'IO)KeHI/II/I K pa60qel71 nporpamMme

JUCHUITITUHBI.

IlonHbIN KOMILICKT 3a11aH1/1171 U MaTCpUuaIoB, H€O6XO}II/IMI)IX JJIs1 OOCHUBAHUA
PE3YIbTATOB O6y‘IeHI/ISI Mo AUCHUIIIIMHC, XPAHUTCA Ha KaQ)eﬂpe pa3pa60TqHKa.

5. YueOHO-MeTOoan4ecKoe U MHGOpMAMOHHOEe o0ecrieYeHue JUCHUITUHBI

5.1. Y4yeOHO-MeTOAMYECKOE 00ecIeUeHne

5.1.1. OcHoBHas auTepatrypa

1. Obmas xumus : yaeOHuk 1715 By30B / H. B. KopoBuH. - 6-¢ u3., ucrp. -
M. : Bricmr. mik., 2005. - 557 c. : nin. - ISBN 5-06-004403-3. - Tekcr :

HEMOCPECTBCHHBIN.

2. I'muaka H. O6mas xumusa : ydeOHoe mocoouwe / I'muaka H., JI.
Mocksa : KuoPyc, 2023. — 749 c. — ISBN 978-5-406-11166-6. —
URL: https://book.ru/book/947684 (nmata oOpamenus: 06.03.2023). —
TeKCT : 3EKTPOHHBIM.

3. Koposun H. OOmas xumwusi: 51a0OpaTOpHBIA TPAKTHKYM : ydeOHOe
nocobue / Koposun H., B., mox o6mr., pen., Kamsimosa B., K., Yapuc E.
1. — Mocksa : KuoPyc, 2022. — 335 ¢. — ISBN 978-5-406-09543-0.
— URL: https://book.ru/book/943190 (nata ob6pamenus: 06.03.2023). —
TeKCT : 3NEKTPOHHBIM.

5.1.2. lononHuTEAbHAS JUTEpPATypa

4. Xumus : xoHcrekT jgekuuid / [[. @. laiinytnunoBa. - Kazans : KI'DY,
2014. - 80 c. - 4766. - TekcT : HEMOCPEACTBCHHBIH.

5. O6mas xumusi. Teopus u 3anauu / H. B. Koposun, H. B. Kynemos, O. H.
IlNonuapyxk [u ap.] ; Ilon pen.: Koposun H. B., Kynemos H. B.. — 7-e



u3a., crep. — Cankr-IletepOypr : Jlanb, 2023. — 492 c. — ISBN 978-5-

507-45895-0. — Tekct: »oneKkTpoHHBIM / JlaHp : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/291182
(mata oOpamenus: 06.03.2023). — Pexum poctyma: naias aBTOPH3.
II0JIb30BaTEIIEH.

6. Xumus : yuyeO-npakt. nocodbue / JI. ®@. Ypsgosa, H. JI. Unumposa. -
Kazanp : KI'DVY, 2002. - 200 c. - ISBN 5-89873-023-0. - TekcT :
HEIIOCPEICTBEHHBIM.

/. Xumus : npaktukyM / cocT.: X. B. 'mbanynnuna, 1. ®. l'aitnytauHoBa. -
Kazaup : KI'DY, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - Tekcr :
3JIEKTPOHHBIM.

8. Opranmzanusi CcamMOCTOSTEIILHOM pPabdOThl CTYJEHTOB IO JAUCIUIUIMHE
«Xumusy : yueOHoe nocodue / coct. [. ®@. lNaitnyrnunosa. - Kazanp :
KI'DY, 2015. - 64 c., 989 Kb. - URL.: https://lib.kgeu.ru. - ~b. 1. - Tekcr
: DJIEKTPOHHBIN.

5.2. MudopmannonHoe odecnevyeHune

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

1. DnekTponHo-OMOIMOTEHas cucTema «Jlauby, https://e.lanbook.com/
DHIMKJIONE UM, CJI0BAapH, CipaBouHuKH, http://www.rubricon.com

2. IToptan "OtkpeiToe obpazosanue”, http://npoed.ru

3. Enunoe OKHO JOCTYyTIa K o0pa3zoBaTeIbHBIM pecypcam,
http://window.edu.ru

5.2.2. Ilpodeccuonanpupiec 0a3bl maHHbiXx / MHGOpMAIMOHHO-CIIPAaBOYHEIC
CUCTEMBI

1. CnpaBouHass  mpaBoBasi ~ CUCTEMaA «Koncynprant  Ilmrocy,
http://consultant.ru

2. [Topran denepanbHBIX TOCYAAPCTBEHHBIX 00pa30BATEIBHBIX CTaHIIAPTOB
BhIcIIero obpa3oBanws, http://fgosvo.ru

5.2.3. JIunicH3MOHHOE ¥ CBOOOJHO  PACHpPOCTPAHIEMOE IMPOTPAMMHOE
obecricueHUE UCITATIAHBI

1. Bpay3zep Chrome. Cucrtema noucka MHQOpMALMK B CETHU HHTEPHET
(BKIJTFOUAsI PyCCKOSI3BIYHBIN MHTEpHET), https://www.google.com/intl/ru/chrome/

2. Adobe Acrobat. ITaket mporpamm, https://get.adobe.com/ru/ reader/

3. LMS Moodle. CospemenHoe IPOrpaMMHOE oOecrieucHue

https://download.moodle .org/releases/latest/

6. MaTepI/IaHLHO-TeXHI/I‘IeCKOC ob0ecrneyeHue ANCIHUITI/INHBI



HaunMenoBanue BuUIa

HanmenoBanue yueOHOM

y4eOHOH paboThI ayJAUTOpUH, [Tepeuenn HEOOXOMUMOTO 00OPYIOBAHUS H
CHeHI/IaHHSI/IpOBaHHOﬁ TCXHUYCCKUX CPCACTB O6y‘IeHI/I$I
naboparopuu
Jlexunu YueOHas  aymutopus | Crienuanu3upoBaHHas yaeOHast MeOenb,
MIPOBEICHUS 3aHATHH| TEXHHYECKHE CPEICTBA 00YUCHUS, CAyKAIIHe JIJIs
JIEKIIMOHHOr O TUIA NPEICTABICHUS ~ y4eOHOW  WHQpOpMAIUH
OonpmioN  ayauropuu  (MyIbTHUMEIUHHBIN
IPOEKTOP, KOMITbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTpPAIIMOHHOE 000py/nOBaHHE, y4eOHO-
Har s IHbIE TOCOOHS
Ilpaktuyeckue |Yuebuas  aynuropus | Crnenuann3upoBaHHas — yueOHas — MmeOelb,
3aHATHUS IIPOBEJICHUS 3aHATHH| TeXHUUECKUE CpeAcTBa 00ydenus (HOyTOYK),
CEMHUHApCKOro THIa,| skpaH, JOCKa ayJIMTOpHas, TabIHIa
TPYMIIOBBIX M MHAMBUAY" \eyneneena, "CraHgapTHBIN pan
AIbHBIX KOHCYIbTAIlAH, AJIEKTPOIHBIX MOTeHInanoB", Tadmuma o Th.
TEKYILICTO KOHTPOJIA )51
MPOMEXYTOYHON aTTeCTalluu
JlaboparopHbie |Yuebnas naboparopus B-510, | CnenuamusuposanHoe nmabopaTopHOE
padoThI B-519. obopymoBanne 10 TpoduiI0  J1abopaTopUH:
ycTpoiictBo  BempsMurtenbHoe  BCA-5K,
MTAaTUBBl ~ METAUIMYECKHE,  XUMUUYECKUE
peaktuBbl (0T 10 T 10 1 Kr B CTEKISHHON M
IUTACTUKOBOM Tape), XMMHUYEcKas CTEKISTHHAs
rmocyma, Taonuia MenHzaeneeBa, Tabauma IIo
Thb, TadauIa "CraHapTHBIN pan
3JICKTPOIHBIX HOTEHIIMAIOB", IOCKa
ayJIUTOpHa.
CamocrositenbHas | KoMIbrOTEpHBIA Kiacc ¢ Cnenuanm3upoBaHHas yueOHas mebenb Ha 30
pabora BbIXx0Z0M B UHTepHeT B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE CpeacTBa oOyueHus
(MyJIbTUME-IUIHBIA MPOEKTOP, KOMIBIOTEP
(HOYTOYK), JKpaH), BHJICOKAMEPHI,

IMpOrpaMMHOC obecneyeHne

YuTaabHBIN 3271
OndIMOTEKU

Crnenmanu3upoBaHHas MeOelb, KOMIIBIOTEpHAs
TEXHHKA ¢ BO3MOKHOCTBIO BBIXO/1A B
HuTepuer u ob6ecieuenuem aoctyna 8 JUOC,
9KpaH, MyJIbTUMEIUINHBINA TPOEKTOP,
IporpaMMHOE 00eCTIeYCHUE

7. OcO0EHHOCTH OpPraHU3aAlUM 00pPa30BATEJIbHOU AeSATEJBLHOCTH [JIsI
JIMI[ ¢ OTPAHMYEHHBIMHM BO3MOKHOCTSAMU 310POBbS1 1 HHBAJIMI0B

JIuiia ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbsi (OB3) u wuHBamuabl
MMEIOT BO3MOXXHOCTh OECHpPEMSITCTBEHHO MEepeMENaTbcs U3 OJHOr0 y4eOHO-
1abOpaTOPHOro KOpIyca B IPYrou, MOJHATHCSA HA BCE 3TAXHU y4eOHO-Ta00PATOPHBIX
KOPITYCOB, 3aHHUMAThCSI B YYEOHBIX U MHBIX MOMEIIECHUSX C YYETOM OCOOEHHOCTEH
NCUX0(U3HUYECKOTO Pa3BUTHS U COCTOSIHUS 3/I0POBBSI.

Hns o6yuenus nun ¢ OB3 u uHBaIMAOB, UMEIOIMINX HAPYIICHUS OMOPHO-




JIBUTATEJILHOIO armapara, 00ecredeHbl YCIOBUsS OECIPENsITCTBEHHOrO J0CTya BO
Bce yueOHble momenieHusa. MHdbopmanus o crenuanbHbIX YCIOBUSX, CO3JaHHBIX
st ooywaromuxess ¢ OB3 u mHBanmuIoB, pa3MellleHa Ha caldTe yHUBEpCHUTETa
www//kgeu.ru. Hmeercs BO3MOXXHOCTH  OKa3aHUs TEXHUYECKOM  MOMOIIA
ACCHCTEHTOM, a TaKXke YCIIYT CypJOTePEBOIUMKOB U THU(IIOCYPAOTIEPEBOTUMKOB.

Jis  amanTaruu K BocmpusaThio Jmmamu ¢ OB3 w  uwHBammmamu c
HapyIICHHBIM CJIYyXOM CIPAaBOYHOIO, Y4YE€OHOTO MaTepualia MO JUCIUIUIMHE
00€ecreynBaoTCs CIEAYIONINE YCIOBUS:

- IS JIydIied  OpUCHTAllMM B AyJUTOPHH, TPUMEHSIIOTCS CHUTHAJIBI
OTIOBEIICHUS O HAYaJIe ¥ KOHIIE 3aHATUS (CJIOBO «3BOHOK) MUIIIETCS HA JOCKE);

- BHUMAHHE CJIa0OCHBINIAIET0 O00YyYaloIIerocss MPUBJIEKACTCS IearoroM
KECTOM (Ha TJIEHO KIJIAJIETCs pyKa, OCYIIECTBIACTCS HEPE3KOE MOXIIONBIBAHUE);

- pasroBapuBasi ¢ OOy4YarIIMMCs, TEJarornyeckuii pabOTHUK CMOTPUT Ha
HETO, TOBOPHUT SICHO, KOPOTKHMH TMPEUIOKCHUIMH, 00eCTeunBas BO3MOXHOCTh
YTEHUS 110 Ty0am.

KomMrieHcanust 3aTpyJHEHUH pPEYEBOrO0 M HMHTEIICKTYaJIBHOTO Pa3BUTHS
caboCIbIIIaMX 00yJarIIUXCs TPOBOIUTCS MTyTEM:

- HCIIOJIb30BAHUS CXEM, JTUArPaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTALIIHIH
C THIIEPCCHUIKAMHU, KOMMEHTUPYIOIIUMHE OTICTbHBIC KOMITOHEHTBI H300PpaKCHHS;

- PETYJSIPHOTO TIPUMCHCHHUS YIPaKHCHUH Ha Tpaduueckoe BbIICICHUE
CYIIECTBEHHBIX NMPU3HAKOB MIPEIMETOB U SIBIICHU;

- obecrieueHuss BO3MOXKHOCTH I OOYyYaromlerocsi MOJYyYUTh aIpECHYIO
KOHCYJIbTAIIMIO MO AJIEKTPOHHOM MOUTE 0 MEpPe HEOOXOAUMOCTH.

Hns  apganTamuu Kk BocmpusTuio Junamu ¢ OB3 u uHBammmamu ¢
HapyIICHUSIMUA 3pEHUS CIPABOYHOTO, Y4eOHOTO, MPOCBETUTEIHCKOIO Marepuala,
IpPeayCMOTPEHHOTO  00pa3oBaTelbHONM  TporpaMMod 1O  BBIOpaHHOMY
HAIPABJICHUIO TIOJITOTOBKH, 00ECIIEYNBAIOTCS CIEIYIOIINE YCIIOBUS:

- BeleTcsa ajanTtanus OoQUIMaIbHOrO caita B ceTd MHTEepHET ¢ ydeToMm
0COOBIX TIOTPEOHOCTEH WHBAIMIOB IO 3pPCHHIO, OOECIEeUMBACTCS HAIMYNE
KpyIHOIIPHU(PTOBOH CIIpaBOYHON MH(GOPMALIMK O PACTIUCAHUM YUESOHBIX 3aHITHIA;

- IeJJaTOTUYECKUN PabOTHUK, €ro cobeceMHUK (IpH HEOOXOIUMOCTH),
MPUCYTCTBYIONIME HA 3aHATUM, TPEJACTABISIIOTCS OOYy4YalomUMCs, TpPU 3TOM
KQKJIBI pa3 Ha3bIBaeTCs TOT, K KOMY IIE€Aaroruueckuii paboTHUK oOpariaeTcs;

- IEUCTBUSA, JKECTHI, MIEPEMEIIECHUS MEeJarornaeckoro pabOTHIUKA KOPOTKO H
SICHO KOMMEHTUPYIOTCS;

- meyaTHasT WHQpOpPMANUA MPEIOCTaBIAeTCs KpymHbIM mmpudTom (ot 18
MTyHKTOB), TOTATHHO 03BYyYNBACTCS,

- obecrieunBaeTCst HEOOXOUMBIN YPOBEHb OCBEIIICHHOCTH TTOMEIIICHH;

- PEAOCTABIISACTCS BO3MOXKHOCTh HCIIOIB30BaTh KOMIBIOTEPHI BO BPEMs
3aHITHI U MPABO 3aMKCH OOBSICHEHHUN HA TUKTOMOH (TI0 KETaHUIO 00YJIarOIINXCS).

dopma TPOBEACHUS TEKYIIEM ¢ MPOMEXKYTOUYHOM aTTECTAUMM IS
oOyuaromuxcsa ¢ OB3 u uHBanu0B onpeaenseTcs neJjarornieckuM pabOTHUKOM B
COOTBETCTBUM C YyueOHBbIM IiaHoM. [Ipu HeoOxoaumoctu obydaromiemycs ¢ OB3,
MHBAJIUJY C YYE€TOM HX HHAUBUAYAIbHBIX MCUXO(PU3UUECKUX OCOOECHHOCTEN
JIAeTCSl BOBMOXXHOCTH MPOUTH MTPOMEKYTOUHYIO aTTECTAIUIO0 YCTHO, MICHbMEHHO HA



http://www.kgeu.ru/

Oymare, NMHCbMEHHO Ha KOMIIbIOTEpE, B (OpME TECTUPOBAHHUA MU T.I., JIUOO
MPEIOCTABISAETCS JOTOIHUTEIBHOE BpEMS JUIsl HOATOTOBKH OTBETA.

8. MeTonnueckue  peKOMEHJAMH  JJsi  Mpenoaasartesedl 1o
OPraHM3aluy BOCIIUTATEIbHOU Pa0OTHI ¢ 00y4AKOIMMHUCH.

Mertoauueckoe obOecnedeHue Ipolecca BOCHUTAHUS  OOYYarOIIUXCS
BBICTYIIae€T OJHUM U3 OTPEICIIAIONINX (PaKTOPOB BHICOKOTO KauecTBa 00pa3oBaHUS.
[IpenomaBarens By3a, JEMOHCTPUPYS BBICOKHUH TPO(ECCHOHAIHM3M, JPYAHIIHIO,
YETKYI0 TPXAAHCKYIO IMO3MIIMIO, CAMOJIUCIUILINHY, TBOPYECKHUH TOIXONI B
perieHrr MPOPECCUOHANBHBIX 3a/Jad, B XO0J€¢ 00pa30BaTEIbHOTO TpoIecca
crocoOCTBYET GOPMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipy peanu3anuu JUCHUIUIMHBI TPETIOAaBAaTEeIb MOXET HCIIOJIB30BaTh
CJICTYIOIINE METOJIbI BOCTIMTATEIIbHON PaOOThI:

- MeTo/1bl (POPMHUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, TUCIYT, BHYIICHHUE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yOeXJIeHHEe | JIp.);

- METOJbI OpPTaHMU3AIMH JCATCIBHOCTH U (DOPMHUPOBAHHMSI OIBITA TIOBEICHHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IIeJarormuyeckoe TpeOOBaHUE, IOPYUYCHHE,
NpUYYCHHUE, CO3/IaHUE BOCITUTHIBAIOIINX CUTYAIlUi, TPCHUHT, YIIPaXXHEHUE, U JP.);

- METOJIbI MOTHBAIIUHU JICITECIHLHOCTH M TOBEAICHUS (0100pEHHE, TTOOIIPEHUE
COLIMATbHON aKTUBHOCTH, TOPHIIAHHWE, CO3JaHHWE CHUTYyallMid YCIeXa, CO3/IaHue
CUTYaIMH JIJIsl SMOIIMOHATFHO-HPABCTBEHHBIX ITEPESIKUBAHUI, COPEBHOBAHKE U JIP.)

[lpu peanm3amuu AWCHUILIMHBI TPENOJABATENb JIOJDKEH YYUTHIBATH
CJICTYIOIIME HAPABICHUS BOCITUTATEIIBHON NEeITEIbHOCTH:

I'pasicoanckoe u nampuomuyeckoe ocnumanue:

- hopMHupoBaHKEe y OOYYArOIIUXCS IIEJIOCTHOrO MHPOBO33PEHHS, POCCHHCKON
UJICHTUIHOCTH, YBOKCHHUS K CBOCH CeMbe, OOIIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMbE
M OOINECTBE JIyXOBHO-HPAaBCTBEHHBIM M  COIMOKYJIBTYPHBIM  IICHHOCTSIM, K
HAlMOHAJILHOMY, KYJIBTYPHOMY M HCTOPUYECKOMY HACIIENWIo, (OPMHUPOBAHUEC
CTPEMJICHUSI K €0 COXPAaHCHUIO U Pa3BHUTHIO;

- opmupoBaHre 'y OOydYaIOMIMXCS AKTUBHOM TPaXKITAHCKOH  ITO3HUIUH,
OCHOBAaHHOW Ha TPATUIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX
POCCHIICKOT0 0OIIIECTBA, IS MTOBBIIICHUS] CTIOCOOHOCTH OTBETCTBEHHO PEATTU30BBIBATH
CBOM KOHCTHTYIIMOHHBIC TIpaBa U 00SI3aHHOCTH,

-pa3BUTHE TMPABOBOM W  TIOJUTHYECKON KYyJIbTYypbl OOyYaromuxcs,
pacirpeHre KOHCTPYKTHUBHOTO Y4YacTHSl B NPHUHSTHH PEIICHHH, 3aTparuBaroOmInX
WX TIpaBa W MHTEPECH, B TOM YHCJIC€ B Pa3IMUHBIX (OpMax CaMOOpraHU3AINH,
caMOYIIpaBJIeHUs, OOIIECTBEHHO-3HAYNMOM JICSITEIIbHOCTH;

- popmupoBaHrEe MOTHBOB, HPABCTBEHHBIX K CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIONIMX  MPOTHBOCTOATH  JKCTpEMU3My,  KceHodoOuwu,
JTUCKPUMUHAIIMK TI0 COIMAJIBHBIM, DPEIUTHO3HBIM, PACOBBIM, HAI[MOHATHHBIM
MpU3HAKaM, MEXITHHYECKOWM W MEKKOH(PECCHOHAILHON HETEPIUMOCTH, APYTUM
HETaTHBHBIM COIUATHLHBIM SIBJICHHSIM.

JlyxosHo-upascmeennoe gocnumanue:

- BOCIIUTAaHWE YYyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,



YBAXKCHUS K POAUTEISAM, YUUTEISM, JIIOASIM CTapILIETO MOKOJICHUS,

- popMupoBaHME NPUHLMIOB KOJUJIEKTUBU3MA M COJUAAPHOCTH, JyXa
MUJIOCEPAUS M COCTPaJlaHus, MPUBBIYKUA 3a00TUTHCS O JIIOJAX, HAXOIALIUXCS B
TPYAHOM KU3HEHHOU CUTYaLlUH;

- popMupOBaHHE COMMIAPHOCTH M YYBCTBA COLMAIBHOW OTBETCTBEHHOCTH
[I0 OTHOLICHWID K JIOASIM C OIPAHUYEHHBIMU BO3MOXHOCTSAMHU 310POBbB,
IIPEOAOJIECHUE TICUXOJOTMYECKHX OapbepoB IO OTHOLIEHUIO K JIIOIIM C
OTPaHUYEHHBIMU BO3MOXKHOCTSMU;

- opMUpOBaHUE AMOLMOHAIBHO HACHIIIEHHOTO M JYXOBHO BO3BBIIIEHHOTO
OTHOILIEHUS K MUPY, CHOCOOHOCTH ¥ YMEHUS TIepeiaBaTh APYrUM CBOM 3CTETHUECKUIN
OIIBIT.

Kynemypno-npoceemumenvcrkoe gochumanue:

- opMupoBaHKe 3CTETUYECKON KApTUHBI MUDA;

- opMupoBaHHE YBaKCHHS K KYJBTYPHBIM IICHHOCTSM POJHOTO TOpPO/Ia,
Kpasi, CTPaHBbI;

- OBBIIICHHUE TTO3HABATCIIbHONW aKTHBHOCTH O0YYatOIIUXCS.

Hayuno-obpazosamenvhoe socnumanue:

- popmupoBaHKe y 00yJarOIINXCSI HAYYHOTO MUPOBO33PCHHSI;

- popMupoBaHKE YMEHUS MTOTydYaTh 3HAHHMSI,

- hopMHpOBaHNE HABHIKOB aHAJIM3a M CHHTE3a HH(POPMAIIMH, B TOM YUCIIE B
nmpodeccroHaabHON 00JIaCTH.
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OneHo4YHkIe

KOMITIETEHIU .

OrneHnBaHre pe3yIbTaTOB OOYYECHHS MO AWCIMIUIMHE OCYIIECTBISCTCS B
pamkax Tekymero koHTposis (TK) m mpoMexyTouHO# arTrecTanuu, MPOBOIUMBIX
o 6abHO-peiiTunroBoit cucreme (bPC).

MaTepuanbl

1.TexHnosoruyeckasi Kapra

1o

IUCIUIIIINHE,

MNPpCAHA3HAYCHHBI
OLCHHUBAHHA PC3YJIbTATOB O6y‘—I€HI/ISI Ha COOTBCTCTBUC MHAUKATOPAM OOCTHKCHMHAA

Cemectp 1
PeliTuHrOBBIE TTIOKA3aTEIN
- [¥a]
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Pazngen 1. « Ctpoenne TK1 15-
P 5 15 | 0-15 15-30
XUMHYECKUX COSTNHEHUH » 30
3amuTa 1a60paTOpHO paboThI 5 5
Pa3zHoypoBHEBBIE 3a71a4U U 10 10
3amanus (P33)
Pa3nen 2. « 3aKOHOMEpPHOCTH TK2 20
MPOTEKaHUs MPOLIECCOB. 20 |0-20 40 20-40
PacTtBOpBI »
Tect 5 5
3amuTa 1a60paTOpHO paboTHI 5
Pa3zHoypoBHEBbIE 3a71a4U U 10 | 10
3amanus (P33)
Pazgen 3. « OKUCIUTEIIHLHO- TK3
BOCCTAaHOBHUTEIBHEIE CBOHMCTBA 25-
20 |0-15 25-40
BEIIECTB. DIEKTPOXUMUYECKUE 40
MPOLECCHI »
Tect 7 5
3amuTa 1a00paTOpHO paboTHI 4
Pa3HoypoBHEBbIE 33124 U 14 | 10
3ananus (P33)
IIpomexyTouHas aTTecTanus oM
0-45
(3auer, 3x3amen, KII, KP)
3aiaHue MPOMEKyTOUHOM 0-15
aTTecTaluu
B nuceMenHoM popme mo
dop 0-30
ouiieTam

JJIA




2. OnieHOYHbIE MATEPUAJIBI TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTAIUN
[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS M0 JUCHUTLIINHE:

YpoBeHb cHhOpMUPOBAHHOCTH

HHJIUKATOpa KOMICTCHUIWUH

N N Huxe N
Boicokuit | Cpennuit Husknii
3amniaHu- CpEIHETO
Kon Kox POBAHHBIC o1 85 510 100| 0T 70 10 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WMHIUKaTopa pe3ynbTaThl
TEHIMU | KOMIIETEHIUH | OOydYEHHUs 110 Ilxana onennBaHus
VCITUTIITUHE HEY/IO0B-
HCIL YIOBJIET- YA
OTJIMYHO XOpOIIIO JIETBOPH-
BOPUTEIBHO
TCIIbHO
3a4TEHO HE 3a4YTEHO
3HaTh:
OCHOBHBIE 3Haer 3HaeT [Tnoxo YpoBeHb
TIOHATHS W | OCHOBHBIE | OCHOBHBIE | 3HAET 3HAHUU
3aKOHBI OOmIel | MOHATHS M | MOHATHS W | 3aKOHOME | HIKE
XUMUH, 3aKOHBI 3aKOHBI pHOCTH MHHHUMaJ
XUMHYECKON obueit obmei nporekanu | PHRIX
TepMouHamuky | XMMHU, XUMHH, a1 TEG6OBaH
u  kuHerukuy; | SAKOHOMC | 3ap0mome | mponeccos | ¥
KPUTEPHH, pHOCTH PHOCTH nomyckaer | AMCIOT
pOTEKaH! MECTO
OTIpeeNAoIINe p MPOTEKaH | MHOXKECTB Sire
s rpyOsI
HampaBJIeHHE | us 0 py
MIPOIIECCOB OLINOKH
ryouny He MIPOIIECCOB | HErPYObIX
01115 (T 3
CaMONpPOM3BONb | 1o veaer | HO
HOTO OIINGOK JOTTYCKaeT
MPOTEKAHUS HECKOJIbKO
XUMHUYECKUX H HEerpyObIX
JJICKTPOXUMUYE o1mKOoK
CKUX
IPOIECCOB.
OIK-1 | OIK-1.3 L
YMETh:
CaMOCTOSITENIHO | peliaTh peliarb Pemarp [Tpu
pemiath TUTIOBBIE | TUIIOBBIE | TUIIOBBIE | PEIICHUU
KOHKpETHbBIE 3a/1aYd W | 3a7a4d U | 337a4H TUTIOBBIX
3aJa4M U3 | 3aJJaHusd 3aJaHUS B | C 3ala4q  HC
pa3Iu4HbIX B IIOJIHOM | B IIOJIHOM | HETPYObIM | IPOJEMOH
pa3zienoB o0Beme o0bemMe c | H CTpHUpOBa
XHMHH, oe3 Hemodera | OWIMOKamu | HBI
T0JIb30BATHCS OHIMOoK MH W OCHOBHBIC
COBPEMEHHOM BBIIIOJIHAT | YMCHUA,
Hay9HOI - b 3a/aHus I/IMC6IOTC}I
rpyObIe
IPOU3BOJCTBEH He B | IPY
= MOJTHOM OIUOKU
HOM
. obveme
anmaparypoit
JUTSL TIPOBEICHUS
WH>KEHEPHBIX
U3MEpEHUN U
Hay4YHBIX

HUCCIIEJOBAaHUH.




BIIAJICTh:
METOJMKO | METOAuKO | 0asoBbiMu | IIpu
171 171 HaBBIKAMU | PELIECHUU
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Onenka «OTJIMYHO» BBICTABISCTCA CTYIEHTY, KOTOpPbIA oOnamaer

BCECTOPOHHUMHU, CHUCTEMATU3UPOBAHHBIMU W TJIYOOKMMH 3HAaHHUSIMH Marepuasa
y4eOHOU MPOTrpaMMbl, YMEET CBOOOJIHO BBINOJHATH 3aJaHUs, TPEIYCMOTPEHHBIC
y4eOHOW MpOrpamMMOM, YCBOWUJI OCHOBHYHO M O3HAKOMWICS C JIOTIOJTHUTEIBHOM
JIATEPATYPOH.

Onenka «Xopomo» BBICTABISIETCS CTYACHTY, OOHApYXHUBIIEMY IIOJHOE
3HaHME  MaTepuaja  y4yeOHOM  MpOTrpaMMbl,  YCIEUIHO  BBIMOJHSIOMEMY
PEeyCMOTPEHHbIE Y4eOHOW TPOrpaMMOM 3alaHus, YCBOMBIIEMY MaTepHal
OCHOBHOM JINTEPATYPhI, PEKOMEHYeMOU yueOHOH TpOorpaMMON.

OueHka «YIOBJICTBOPUTEJIBHO» BBICTABISIETCS CTYIEHTY, KOTOPBIA
nokasajl 3HaHHME OCHOBHOI'O MaTepuaia Yy4yeOHOW mporpaMMbl B OOBEME,
JIOCTaTOYHOM W HEOOXOJMMOM JUIsl  JalibHEWInedl y4eObl, CHOpaBWiCS C
BBITIOJIHEHUEM 3aJIaHUM, 3HAKOM C OCHOBHOM JIUTEPATYPOH.

Ouenka «HeynoB1eTBOPUTEIbHO» BBICTABISIETCS CTYACHTY, HE 3HAIOLIEMY
OCHOBHOW  YacTW  MaTepuansa  y4eOHOW  MporpamMMbl,  JOMYCKAIOIIEMY
MPUHLUINHAIbHBIE OMIMOKU B BBIMIOJIHEHUU 3aJaHUM, HEYBEPEHHO C OOJIBIIUMU
3aTPyIHEHUSIMH BBITTOJTHSIONMEMY MPAKTHIECKUE PAaOOTHI

3. IlepeyeHb O1LIEHOYHBIX CPEICTB

Kpatkas xapakrepucTuka OLEHOUYHBIX CPEACTB, MCIIOJIb3YEMBIX IPH
TEKYIIEM KOHTPOJIE YCTIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIIMH 00YyJarOIIeTroCs
10 JUCLUIUINHE:

HaumeHnoBanue Onucanue
OLIEHOYHOT'O Kpartkas xapakTepucTuka OIEHOYHOTO CPEJICTBa OIICHOYHOTO
CpeAcTBa CpefcTBa
Ilepeuens 3a1anuil U
OT4er 1o Beinonnenne JIa60pan)pH01?1 paGS)TLI, obpaboTka BOIIPOCOB JIJIst
. pe3ynbTaTOB HCIBITAHUM, W3MEPEHHH, HKCIIEPUMEHTA. 3aIIUThI
nabopaTopHOI .
paore (OJIP) O(l)OpMJ'IeHI/Iev OTYeTa, 3aIuTa pe3yJIbTaToB nabopaTopHOI
71a00paTopHOI pabOTHI IO OTUETY paboThI, epevyeHb
TpeOOBaHUN K OTUETY




PaznuyaroT 3agaum U 3a1aHus:

a) penpOAYKTUBHOTO YPOBHSI, IIO3BOJISIONINE OI[CHUBAThH
W JMarHOCTUPOBATh 3HaHHME (PAKTUYECKOTO MaTepualia
(6a30oBBIC TOHATHS, AITOPUTMBI, (DAKTBI) W YMEHHUE
MPAaBUIBHO HCIIOJB30BaTh CIEUUAIbHBIE TEPMHHBI M
NOHATHUS, y3HAaBaHWE OOBEKTOB HM3YyYCHHS B paMKax
OTIPE/ICTICHHOTO Pa3/ieNa AUCIUIUIAHBL;

PasnoypoBHeBbIe | 6) PEKOHCTPYKTUBHOI'O YPOBHS, MO3BOJISIFOIINE OIECHU- Komrmnekr
3aa4y 1 3a/laHuAd | BaTb W JUArHOCTUPOBATL YMCHUSA CHUHTC3UPOBATH, Pa3HOYPOBHCBLIX
(P33) aHAJIM3UPOBATH, 00001maTh (bakTruecKkuit u 3a/1a4 M 3aJjaHui

TEOPETUYECCKH  Marepuall ¢ (HOPMYJIUPOBAHHEM
KOHKPCTHBIX BBIBOAOB, YCTAHOBJICHUCM IIPUYUHHO-
CIIEICTBEHHEIX CBS3€Hi;

B) TBOPYECKOTO YPOBHS, IMO3BOJISIONINE OICHUBATh U
ANAarHoCTUpOBaTh YMCHUA, HHTCIPUPOBATHL 3HAHUA
pa3IUUYHBIX 00JacTed, apryMeHTHPOBATh COOCTBEHHYIO
TOYKY 3pE€HUS

Cucrema CTaH/IapTU3UPOBAHHBIX 3aJlaHui,
Tect (Tecr) TTO3BOJISIOIIAs aBTOMATU3UPOBATH MPOLIETYPY
M3MepeHusl YPOBHS 3HAHUM M YMEHUN 00yyarolerocs

KoMIuIekT TECTOBBIX
3aJaHuid

4. TIlepeyeHb KOHTPOJBHBIX 3aJaHUIl WJIH HHbIEe MAaTepHAJbI,
Heo0XoauMble ISl OLeHKHM 3HAHMI, YMEHUIl U HABBIKOB, XapaKTepU3yOIIUX
Tanbl GopMHUPOBAHUA KOMIETEHUIMIA B polecce 0CBOCHUS TUCHUNIHHBI

[IpoBepsemast KOMIETEHITHS:

OIIK-1 — IlpuMeHsTh €CTeCTBEHHOHAYUYHbIE U OOIIEUH)KEHEpPHbIE 3HAHUS,
METOJIbl MaTeMAaTHUYeCKOr0 aHaldu3a M MOJECIHPOBaHUS B MpodhecCHOHATHHON
JESTENHHOCTH.

OIIK-1.3 — JleMOHCTpUpPYET 3HAHWE OCHOBHBIX 3aKOHOB XHUMHU U
NOHUMAaHNE XUMHUYECKHUX MPOIIECCOB

Has texkymero kourpoas TKI1:

1. Ilepedens 3a1aHuil ¥ BOMPOCOB YIS 3alIMTHI JA00PATOPHOU PabOThI, IEpeUeHb TPEOOBAHUIA K
OTYETY.

3ananus K 1abopaTopHbIM paboTam mo pazaeny «CTpoeHue BemecTBa», TeMa «OCHOBHBIC

noHATHS XuMuu. CTpoeHHE aToMay:

JlabGopaTtopHas pabora 1.1

1) 03HAKOMUTHCS € TPABUIIAMHU 110 TEXHUKE OE30MACHOCTH U PACIIUCATHCS B KYpPHAJIE 110

texHuke 6ezomacHoctu (Th) mpu pabote B XuMHUUYeCKOH J1ab0paTOpuu;

2) paccMOTpPETh PA3IUYHBIE BUABI XUMUUECKON TIOCY bl M U3YUUTh €€ IPUMEHEHHE B

71a00paTOPHOM NMPAKTHUKYME;

3) BBINIOJIHUTH HEKOTOPBIE OTEpaIMU JJAOOPATOPHON XUMUUECKOM MPAKTUKHU, CBSI3aHHBIE C

U3MEpEHHnEM 00BEMOB KHUIKOCTEH C MOMOIIBIO MEPHOM XMMUYECKON MOCY/IbI.

4) OO6mue mpaBuia paboTel B XUMHUYECKO J1Ia00OPaTOPHUH.

5) TexHuka 6€30MAaCHOCTH M MEPBI MPEIO0CTOPOIKHOCTH.

6) IlpaBuia paGoTHI ¢ KUCIOTaMH, ITEPBasi IOMOIIb TIPH 0KOTaX.

7) TlpaBuia paGoTHI CO IIETOYAMH, TIEPBasi IOMOIIb TP 0KOTaXx.

8) IIpaBuia paboThl C TOKCUYHBIMU COEAMHEHHUSIMHU, TIEpBasi IOMOIIb IIPH OTPABJICHUSIX.

9) HepBaﬂ MoOMOIIb IpU TCPMUUICCKHUX U XUMHUUYCCKUX OXKOTaX.




10) Xumuueckas mocyaa u 00opynoBaHue.

11) IIpaBuna paboThl C XUMUYECKHMMH PEAKTUBAMHU.
12) IlpuroroBieHue pacTBOPOB.

13) ®unpTpoBaHnue.

JlaboparopHas pabdora 1.2

1) BBITTOJIHUTH SKCIIEPUMEHT TIO OTIPENICICHUIO MOJISIPHOW MacChl SKBUBAJICHTA METAJLJIA;
2) 1O JaHHBIM OTIBITA OTIPENICIUTH MOJISIPHYIO Maccy SKBHBaJieHTa MeTayuia. CpaBHHB
HKCTIEPUMEHTAIBHOE 3HAYCHHUE C TEOPETHUECKIM 3HAYCHUEM MOJISIPHON MacChl SKBUBAJICHTA
metauia (Mg, Al, Zn), onpenenuTh, KaKoi MeTajuT ObLUT B3SIT JIJISl PEaKIIHH.

3) ®opmMyaHpOBKa 3aKOHA SKBUBAJICHTOB.

4) Yto Takoe YKBHBAJICHT?

5) Uro Takoe 3KBHBaJCHTHOE YHCIIO?

6) Kak HaiiTi SKBHBAJICHTHOE YMCIIO IPOCTOTO BelecTBa?

7) Kak HaiiTi 5KBUBaJICHTHOE YHCIIO OKcHaa?

8) Kak HaiiTu 5KBHBaJICHTHOE YHCIIO THIpOKcHIa?

9) Kak HaiiT 5KBHBaJICHTHOE YHCIIO KHCIIOTHI?

10) Kak HaiiTi 5KBUBAJICHTHOE YHCIIO COJH?

2. Pacuernsble 3amanns
1) Tlpu cropanuu 500 r meramna obpasyercst 944 r okcuaa metayuia. OnpeaeIuTh YKBUBAICHTHYIO
Maccy MeTaJuia.
2 ) DKBHBAJIEHTHAsI Macca TPEXBAJICHTHOTO MeTaia paBHA 9 r/Moib. BBIUMCIHTE aTOMHYIO Maccy
MeTasia.
3) I1pu BoccTanoByIeHUH BoJopoaoM 10,17 T okcha IBYXBAJICHTHOrO MeTalia 00pa3oBaioch 2,25 T
H,0, sxBuBaneHTHas Macca KOTOpod paBHa 9 r/MoIIb. BRIYHCIUTH YKBUBAJICHTHYIO MacCcy OKCHJIA,
MeTaJula ¥ aTOMHYIO Maccy MeTajuia.
4) Menp oOpasyer nBa okcuia. Ha ompeneneHHOE KOMUYECTBO MEIM MPH OOpa3oBaHUU TIEPBOIO
OKCHJIa TIOIIJIO BJBOE OOJbINE KHUCIOPOZAA, YeM Npu 00pa3oBaHMM BTOporo. KakoBo oTHomIeHHE
BAJCHTHOCTH MEJIU B IIEPBOM OKCHJIE K €€ BaJICHTHOCTH BO BTOPOM?
5) OnpenenuTh 3KBUBAJICHTHBIC MAcChl MeTalyla M Cepbl, eciau 3,24 r Mmeramia odpasylor 3,48 1
okcuna u 3,72 r cyabduaa.
6) Ha BoccranoBnenue 1,80 r okcuaa MeTayiia H3pacxoI0BaHo 883 Ml BOIOpOIa, H3MEPEHHOTO MPU
HOPMAJIbHBIX yCIOBUSAX. BEIYMCIUTD SKBUBAIEHTHBIE MAaCChl OKCH/IA I METAJLIA.
7) Ilpu pactBopenuu 1,11 r Meramia B Kuciore Boeiaenuiaoch 404,2 M1 BOJ0pO1a, K3MEPEHHOTO
npu 19°C u 770 MM pTYTHOTO €cT0J10a. BRIUMCINTL SKBUBAJIEHTHYIO U aTOMHYIO MacChl METallla,
€CJIM METaJLJI JBYXBaJICHTEH.
8) Mbimibsk 00pa3yeT JBa OKCHIA, U3 KOTOPBIX OJUH COmepkuT 65,2 % (Mac.) As, a apyroi -
75,7 % (mac.) As. OnpenenuTs SKBUBaJIGHTHBIE MACChl MBIIIbAKA B 000UX CIydasiX.
9) BBIYKCIINTh BAJICHTHOCTH MBIIIBbSIKA B COSAUHCHUH €r0 C CEpPOil, B KOTOPOM Ha | I' MbIIIbIKA
npuxoautcs 1,07 r cepsl, S5KBUBAJIEHTHAs Macca KOTopoi 16.
10) Ha peaknuto ¢ 0,4375 r conu uspacxomoBanu 0,1400 r NaOH. BeruuciauTs SKBUBAJICHTHYIO
Maccy COJIu.
11) Ha ocaxxaeHue XJIOpHI-HOHOB, comepkaBimuxcs B 0,3333 r comm, m3pacxogoBanu 0,5440 T
AgNO3. BpunciauTh SKBUBAJIEHTHYIO MACCY COJIH.
12) B xakoMm kosmuectBe BemiectBa NaOH comep»KHUTCsi CTOJIBKO e SKBUBAJICHTOB, CKOJBKO B
140 r KOH.
13) Boruncnuth skBuBaieHTHYI0 Maccy Caz(POa)2, 3Hast, 4T0 6,2 T ero nmpopearupoBaiu ¢ 3,923
r H»SO4, sxBuBaneHTHas Macca kotopoit 49,04. Uemy paBeH ¢akTop HKBHUBAIEHTHOCTH
Cas(POg4)2?
14) Hanwmute 35ieKTpoHHbIE (GOPMYJIBI IS CIIAYIOMIHX 31eMeHToB: 6C, 12Mg, 16S, 21SC.
15) DneMeHT MMeeT BHENIHMH SIeKTPOHHBIH ypoBeHb Takoro crpoenus: ...3p°. Uro s10 3a
JIEMEHT?



16) CkoIBKO 3IEKTPOHOB ¥ MPOTOHOB COACPKHUT MOJIeKylia ammuaka NHsz ?

17) Naubl snementsl ¢ 3apsigamu saep Z = 3 u Z = 19. Kotopelii U3 HHX JIYYIIHA JTOHOP
3JIEKTPOHOB?

18) IlepeunciacHHBIC 3JEMEHTBI Pa3/ICIUTE Ha JOHOPBI U aKIENTOPbI 3JIEKTPOHOB. CKOJIBKO
AJIEKTPOHOB HYXKHO OTJATh WJIA IPHUHATH KAXAOMY W3 HHUX, YTOOBI MPUOOPECTU DJIEKTPOHHYIO
000JI0YKYy OJIarOpoJHOTO Ta3a HeoHa? HamwimmuTe CHUMBOJIBI COOTBETCTBYIOIIMX HMOHOB 3THUX
anemenToB: O, Na, Al, Mg, F.

19) Atom mpeBpalaeTcs B MOH, SCJIM MPUHUMAET HIIM OTJACT AJICKTPOHBI ¢ BHEIIHEH 000JIOUKH.
Hanummure snektpoHHble (JOpMYJIbl 3JIEMEHTOB ¢ 3apsiiaMu sifep Z =3 u Z = 9. PykoBoJCTBYACH
MPaBUJIOM OKTETa, OTBETHTE HA BOIPOC: KAKOW M3 ATHUX DJIEMEHTOB CKJIOHEH 00pa3oBbIBATH
OTPUILIATEIILHO 3aPSKEHHBIC, 4 KAKOH - MOJIOKUTEIHLHO 3apsSKEHHBIC HOHBI?

20) [anb1 sieMeHTHI ¢ 3apsagaMu saep Z = 7 u Z = 15. KoTopelii U3 HUX Jy4IIUA aKIenTop
AJIEKTPOHOB?

21) Hamummre 35eKTpoHHYIO (opMyay sieMeHTa ¢ 3apsaoM sipa Z = 23. Hapucyiite
OpOUTATBFHYIO IUarpaMMy MocIeTHEHN (BHEITHEH ) 2JIEKTPOHHOM 000JIOUKH.

22) Jlanbl 1Ba dyieMeHTa - ¢ 3apsigamu siaep Z = 17 u Z = 18. OnuH U3 HUX - SIOBHTHIN Ta3 ¢
pe3kuM 3amaxom. [Ipyroil He sIOBUT, JIUIIEH 3amaxa, He MOJACpKUBaeT AbixaHus. Hamummre
3JICKTPOHHBIE (OPMYIIBI 000MX 31eMeHTOB. Kakoit u3 HUX SI0BUT?

23) Hapucyiite opOHTaIbHYIO AWarpammy Ui yriepojga (3apsa sapa Z = 6). CKOJIBKO
HECITapeHHBIX AIEKTPOHOB HAa BHENIHEH 2JIEKTPOHHOM 000JI0UKe yrieposa?

24) CokpariieHHast 21eKTpoHHas popMmyiia aneMeHTa n3odpaxena B Buze: ...3d8. Kakoii ato
snemenT? Hanmummre nomHyo 35eKTpoHHYIO (GopMyIry 1 HaOOp KBAaHTOBBIX YHCEI Ui 8-TO
anekTpoHa Ha d-mogypoBHe 1).

25) Hanummure NONHYO 3JIEKTPOHHYIO popMyity aeMeHTa tiepust S8Ce.

26) Hanumure MOMHYIO JIEKTPOHHYIO (POPMYITY U HApUCYHTE OPOUTAIBHYIO THArPaMMY JIJIs
anemenTa 19K. 3anummte Habop KBAHTOBBIX YHCEN IS TIOCIIEIHEr0 (Hanbosee TaIeKoro OT sapa)
3JIEKTPOHA ATOTrO 37eMeHTa 1).

27) B xakoM 3JIieMEHTE MPH €ro 0Opa30BaHUHU W3 CyOATOMHBIX YACTHI[ MOCIEIHUM CBOE MECTO B
AJIEKTPOHHOM 000I0YKe 3aiMET JIEKTPOH C TAKMM HaOOpPOM KBaHTOBBIX uncen:n=3,1=2, m=-1,s
=1/27?

28) Hanumiure mONHYO 3JIEKTPOHHYIO GOPMYITY IS 3TOTrO SJIEMEHTA.

29) Jlnis1 Kakoro 3JeMeHTa “ToCAeIHUM” B JIEKTPOHHOH 000109Ke OyIeT 3JIEKTPOH C TAKUM
HAa0OpOM KBaHTOBBIX uucea: N =4, 1=1, m=-1,s=-1/27

30) Hamumure momHyro JIeKTPOHHYIO (GOpMyITy JUist 3TOro 31aeMenTa. CKOJIBKO y HEro HeCapeHHBIX
3JIEKTPOHOB?

31) s kakoro 3JeMeHTa “TOCAeIHUM” B DJIEKTPOHHOM 000J104Ke OyIET 3JIEKTPOH C TAKUM
HaOOpOM KBaHTOBBIX yucenn=2,1=1, m=0,s=-1/27?

Jas tekymero kourposas TK2:
1. Tlpumeps! TeCTOBBIX 3a1aHuii 1Mo paszaeay «OCHOBHbIC 3aKOHOMEPHOCTH IPOTEKAHUS
XUMUYECKHX TPOIIECCOB. PacTBOPHI»:
1. Ilpouiecc mepexolia CHCTEMBI U3 OJHOTO COCTOSIHUS B JPYroe MpPH MOCTOSITHHOM JIaBJICHUU
Ha3bIBAETC:
a) U30TepMHUECKUM; 0) amnabaTHYeCKiM; B) M30XOPHBIM; T') H300apHBIM.

2. Peakuust CaCO30—>CaO(k)+COxz(ry ans kotopoit H=178 x/Ix, S = 160 Ix/Monb- K mpu
CTaHJIaPTHBIX YCIOBUSAX:

a) HaXOJIUTCS B KOJIeOATeTbHOM peXHUMe; 0)poTeKaeT B 00paTHOM HANPABIIEHUH; B) MPOTEKAET
B MIPSIMOM HAIPaBJICHUU; T) HAXOJUTCS B PABHOBECHUHU.

3. Pazen xumuu, u3yqaromuii TerioBbie 3QpPeKThl XUMIUUECKUX pEeaKIUi Ha3bIBACTCS. . .



4. CKOpOCTh peaKIMy MEXIy pacTBOpaMH XJOpWAa Kalus W HUTpaTa cepedpa, KOHIEHTpalUuu
KOTOphIX cocTaBisior 0,2 u 0,3 MOJIB/JT COOTBETCTBEHHO, ak —15-10 3 - momb +-c 1,

paBHa Mot -1 L. ¢

5. lns ymeHbineHusi B 32 paza CKOPOCTH PEaKIWH, TEMIIEPATYpHBIH KOA(D(GUIIMEHT KOTOPOM
paBeH 2, He0OX0JUMO MOHU3UTH TeMepaTypy Ha ...°C:

a) 160; 0) 20; B) 40; r) 50.
6. KonmuecTBeHHOE BIMSHUE TEMIIEPATyphl HAa CKOPOCTh XMMHUYECKOW PEAKIUU BBIPAYKACTCS
YPaBHEHUEM:

a)Knaneiipona—Menneneesa; 6)HepHucra; B) Jlenrmiopa; 1) Apperuyca.
7. XuMudeckasi TepMOIMHAMUKA OTIPEIICIISICT:

3(1)(1)GKTBI PA3IINYIHBIX XUMHUYCCKUX U q)HSI/IKO — XUMHUYCCKUX MMPOLECCOB; BEPOATHOCTDH
CaMOITPOU3BOJIBHOTO MMPOTCKAHUA XUMHWYCCKOT'O IMPOLEcCa B TOM UJIM HHOM HaAIllpaBJICHUU

YCII0BHA, TP KOTOPBIX XUMHWYECKAs PCaKIud 6YI[6T HaxXOJUTHCA B COCTOSTHMU PaBHOBECHUS.

8. M3ydeHune mpoTeKaHuss XHMUYECKAX PEAKIUi ¢ MO3UIMHA TEPMOIMHAMUKHI HE TpeOyeT
CBEJICHUH O:

a) CTPOCHUHU MOJICKYJI BEIIECTB, YUACTBYIOIINX B PEAKIIHH;

0) MexaHHU3Me TIPOTEKAIOIIEH PEaKInu;

B) Ha4YaJIbHOM H KOHCYHOM COCTOSHHWU CHCTCMBI,

F) BHCIIHUX YCJIIOBUAX, B KOTOPBIX HAXOJUTCA CUCTEMA.

9. Ilox TepMoIMHAMUYECKON CUCTEMOM TIOIpa3yMeEBaIOT:

a) HabOp CBOMCTB M3y4aeMoro oObeKTa,

0)OKpYKarOIINil HaC BHEUTHUN MUD;

B) M30paHHYI0 COBOKYITHOCTh TEJ WJM BEIIECTB, COCTOSIIIYIO W3 OOJBIIOrO YHCa
CTPYKTYpPHBIX €IWHHUIl (MOJIEKYJ, aTOMOB, HOHOB) M OTAEJIEHHYIO OT BHEIIHEH Cpelbl
ONPEAECIICHHOM TPAaHUIIEH WM MMOBEPXHOCTHIO pa3iena;

') pEaklMOHHBIA COCYyll, B KOTOpPOM TPOTEKAaeT XUMHUYEcKass peaklus, BMecTe C
OKpY’Karollel ero BHEUIHEN Cpeoi.

10. Buemuneit cpeioii Mo OTHOIIEHHUIO K TEPMOJINHAMUYECKONU CUCTEME SIBIISIETCS:

a) Ta 4acTb MIPOCTPAHCTBA, B KOTOPOM OCYIIIECTBIISIETCS U3y4aeMblii mpoiiecc;

0) okpykarollas ee rpaHulia pasjiesna, HampuMep, CTEHKU PEaKIMOHHOTO COCYy/Ia;

B) BCE TO, YTO HAXOJIUTCS BHE MOBEPXHOCTH pa3Jiefia CUCTEMBI;

') COBOKYITHOCTh MOJIEKYJI, aTOMOB WJIM MOHOB XMMUYECKUX BEIIECTB, YYACTBYIOLIUX B
peaxiuu.

11. TToBepxHOCTH pa3jena TePMOAUHAMUYECKON CUCTEMBI:

a) Bcera ObIBaeT peasibHOM;

0) sSBIIsETCS MEXaHUYECKH JKECTKOH, T.€. HECTIOCOOHOM NM3MEHATh CBOM Pa3Mephl;

B) MOKET OBITh BOOOpakaeMO WM YCIIOBHOM;

') MOKET OBITh TPOHUIIAEMOM U TETIJIOPOBOTHOM.

12. N3onupoBaHHbIE CUCTEMBI 0OMEHUBAIOTCS C BHEIIHEW CPeJIoi:

a) TOJIBKO BEIIECTBOM;

0) TOJBKO SHEpruen;

B) KaK BEIIECTBOM, TaK U YHEPTHEH;

T') He CIOCOOHBI OOMEHUBATHCS HU TEM HU JIPYTHM.

13. 3akprIThIe ciCTeMBbl 0OMEHHMBAIOTCS C BHEIIHEH Cpeioil:

a) TOJIBKO BEIIIECTBOM;

0) TOJIbKO DPHEPrHeii;

B) KaK BEIIECTBOM, TaK U YHEPTHEH;

T') He CIOCOOHBI OOMEHUBATHCS HA TEM HU JIPYTHM.



14. OTKpBITBIE CUCTEMbI OOMEHUBAIOTCS C BHEIIHEH CpeIoif:

a) TOJIbKO BEIIIECTBOM;

0) TOJBKO PHEPIrHEH;

B) KaK BEIIECTBOM, TaK U DHEPTHUEH;

T') He CIOCOOHBI OOMEHUBATHCS HA TEM HH JIPYTHM.

15. K oTKpBITBIM cHCTEMaM OTHOCSTCS:

a) YETOBEK;

0) pacTUTEIbHBIE U KUBOTHBIE KICTKU;

B) T€PMETUYECKUI PEAKIIMOHHBIN COCY/, B KOTOPOM MPOTEKAET XMMHYECKAst PEaKIINS;

I) J11000€ KUBOTHOE, HACEKOMOE MJIM PACTCHHUE.

16. B 3aBUCUMOCTH OT CBOETO COCTaBa TEPMOJMHAMUYECKUE CUCTEMBI OBIBAIOT:

a) 3aKpbITHIE;

0) M301MpPOBaHHbIE;

B) OJTHOKOMIIOHEHTHBIE WJIA TIPOCTHIE;

') MHOTOKOMIIOHEHTHBIE WJIN CIIOKHBIE.

17. T'oMoreHHOM TepMOIMHAMUYECKON CUCTEMOH SIBIISIETCS:

a) 3eMHas aTmMmocdepa;

0) m000¥ BOAHBIM PACTBOP TOTO WJIM MHOTO BEIIECTBA;

B) YEJIOBEUYECKHUI OpraHu3M;

') COBOKYITHOCTbH BOJIBI, JIbJIa ¥ BOJSHBIX TTapOB.

18. I'eTeporeHHOM TEPMOIMHAMHYECKON CHCTEMOM SIBIISICTCS:

a) COBOKYITHOCTb JIByX HEOTPAHWYCHHO CMEIINBAIOIINXCS KHUIKOCTEH;

0) mo0bIe METAIUNTMYECKHUE CTIABHI;

B) UEJIOBEUYECKUIN OPraHU3M;

') COBOKYITHOCTbH JIBYX HECMEIIMBAIOIINXCS MEXTYy COO0M HKUAKOCTEH.

19. ®a3oii Ha3bIBaeTCA:

a) OMpeJIeJICHHOE arperaTHOE COCTOSIHUE BEIIECTBA;

0) mo00e MHIUBUYyaTbHOE BEIECTBO B MHOTOKOMIIOHEHTHON CUCTEME;

B) COBOKYIHOCTb BCE€X OJHOPOIHBIX IO COCTaBY M CBOMCTBaM dYacTel IeTeporeHHOU
CUCTEMBI;

r) umo0as dYacTb CHUCTEMBbI, OTAEJICHHass OT JpPYyruX ee 4YacTedl omnpeaencHHON
MTOBEPXHOCTHIO pa3fena.

20. 'omoreHHbIE CUCTEMBI:

a) MOT'YT OBITh TOJIBKO OJHOKOMIIOHEHTHBIMH;

0) MOTYT OBITH KaK OJTHOKOMIIOHEHTHBIMH, TaK © MHOTOKOMIIOHEHTHBIMU;

B) BCETJla COCTOSAT U3 OJTHOU (a3bl;

') MOTYT COCTOSITh U3 HECKOJIBKUX (a3.

21. I'eTeporeHHbIC CUCTEMBI:

a) HE MOTYT OBITh OJTHOKOMIIOHEHTHBIMH;

0) HE MOTYT COCTOSTh U3 OJTHOM (pa3bl;

B)BCET/a SBISIOTCS MHOTOKOMIIOHEHTHBIMU;

T') MOTYT OBITh KaK OJIHOKOMIIOHEHTHBIMU, TAK © MHOTOKOMIIOHEHTHBIMHU.

22. MakpOoCKONTUYECKUM MMapaMeTpOM TePMOTUHAMHYECKON CHCTEMBI SIBIISIETCS

a) ee TeMIeparypa;

0) ee Macca;

B) COBOKYIIHOCTb 3HAu€HUH pa3MepoB M TOJIOKEHUI B MPOCTPAHCTBE BCEX
COCTaBIISIIONIUX CUCTEMY YAaCTHIL;

T') COBOKYITHOCTh 3HAYEHHI CKOPOCTEW NBUKEHUS BCEX KMHETHUECKH AKTHBHBIX YACTHII
CHCTEMBI.

23. K MUKPOCKOMIMYECKIM TapaMeTpaM CUCTEMBbI OTHOCSTCS:

a) ee reOMETPUYECKHUE Pa3Mephl, HAIIPUMED, 00bEM;



0) BeMYMHA e BHYTPEHHEH YHEPTuH;

B) COBOKYITHOCTb 3HAUEHUI MacC BCEX COCTABJISIOIINX €€ YaCTHILL;

I') COBOKYITHOCTh 3HAYEHUIN CKOPOCTEH ABMKEHUSI BCEX KMHETUUYECKH aKTUBHBIX YACTHIL
CHUCTEMBI.

24. TIpuMepoM 3KCTEHCHUBHOTO TEPMOJMHAMUYECKOTO IMapaMeTpa SBISEeTCS:

a) Macca TepMOJAMHAMUYECKOM CUCTEMBI;

0) 00beM TEPMOAMHAMUYECKOMN CUCTEMBI,

B) TeMIepaTypa TEPMOAMHAMUYECKOM CHCTEMBI;

') BeJIMYMHA BHYTPEHHEH YHEPTUU CUCTEMBI.

25. TIpuMepoM MHTEHCHBHOTO TEPMOAMHAMUYECKOTO MapaMeTpa sIBISETCS:

a) Macca TEpMOJAMHAMUYECKOM CHCTEMBI;

B) 00bEM TEPMOJUHAMUYECKON CUCTEMBI;

I') 1aBJI€HHE B TOMOTE€HHOM TepMOIMHAMUYECKON CUCTEME;

1) IJIOTHOCTh B TOMOT'€HHON TEPMOIMHAMUYECKOU CUCTEME.

22. CtaiuoHapHOE COCTOSIHME XapaKTEPHO:

a) TOJIBKO ISl U30JMPOBAHHBIX CUCTEM;

0) 11t JTF0O0M TePMOAMHAMUYECKOM CUCTEMBI,

B) JUISl OTKPBITHIX TEPMOJIMHAMHYECKUX CUCTEM;

T) ISl 3aKPBITHIX TEPMOTMHAMHYECKIX CHCTEM.

23. PaBHOBECHO€ COCTOSIHHE CUCTEMbI XapaKTEPHO:

a) TOJIBKO ISl U30JIMPOBAHHBIX CHCTEM;

0) 117151 TFOOOM TEPMOTUHAMUYECKON CUCTEMBI;

B)UUISl OTKPBITBIX TEPMOJIUHAMHYECKUX CUCTEM;

T') JUTs 3aKPBITHIX TEPMOJAUHAMUYECKHX CUCTEM.

24. PaBHOBECHBIM SIBJISIETCS] TAKOE COCTOSIHUE CUCTEMBI, TP KOTOPOM:

a) Bce €€ TEepMOJMHAMUYECKHE IapaMeTpbl OCTAIOTCS HEU3MEHHBIMH M OTCYTCTBYET
00MEH PHEpruei u BEIIECTBOM C BHEITHEH CpeIoi;

0) HaOmomaeTcs paBHOIICHHBIM B 00€ CTOPOHBI OOMEH HDHEPTrUel WIIM BEIIECTBOM C
BHEILITHUM MHUPOM;

B) TOJIbKO C BHEIIHEH cpeAaod OTCYyTCTBYeT OOMEH »JHEeprueil B TOM WM HHOM
HaIpaBJICHUU;

I') €e KaYeCTBEHHBIN COCTAaB OCTAETCS HEU3MEHHBIM.

25. JIrob6oe TepMOIMHAMUYECKOE COCTOSTHUE CUCTEMbI MOXKET OBITh BBIPAYKEHO:

a) TOJIbKO HAaOOPOM 3HAYEHUI ee MAaKPOCKOTIMYECKUX [TapaMeTpPOB;

0) TOJIbKO HAOOPOM 3HAYEHHI €€ MUKPOCKOMTMYECKIX TapaMeTPOB;

B) Kak HabOpPOM 3HAYEHHI MAKPOCKOMUYECKHX MapaMeTpoB, TaK U HAOOPOM 3HAYECHMIA
MUKPOCKOTIMYECKUX ITapaMeTpOB;

I) B 3aBUCUMOCTH OT BHJA CHCT€Mbl JHMOO TOJIBKO HAOOPOM MHUKPOCKOMUYECKUX
rapaMeTpoB, TUO0 TOJIHKO HAOOPOM MAKPOCKOTTMYECKUX IMapaMeTPOB

26. TepMOAMHAMUYECKUM MPOIIECCOM HA3bIBACTCSL:

a) M3MEHEHHE BO BpPEMEHH 3HAYCHHWH OJHOTO MU HECKOJIbKMX MHKPOCKOMHYECKHX
MapamMeTpOB CHCTEMBI;

0) mepexoJi CUCTEMBI U3 OJTHOTO PaBHOBECHOTO COCTOSIHUS B APYTOE;

B) U3BMEHEHHE BO BpPEMEHU 3HAUEHUW OJHOTO WM HECKOJBKUX MaKPOCKOMUYECKUX
MapamMeTpOB CHCTEMBI;

T') COXpaHEHHE BO BPEMEHU HEU3MEHHBIMH YHCJICHHBIE 3HAYEHHUS MaKPOCKOMUYECKUX
MapaMeTpPOB CHUCTEMBI.

27. Tlpouecchl, s MPOTEKaHUsI KOTOPBIX HE TpeOyeTcs OKa3aHUE Ha CUCTEMY BHEIITHETO
BO3/ICUCTBUS, HA3bIBAIOTCS:

a) KpYrOBBIMY;

0) HecaMOoNpPOU3BOJILHBIMH;



B) CaMOIIPOU3BOJILHBIMH;

I') CTallMOHAPHBIMHU.

28. PeanpHble mpoliecchl, IPOTEKAIOLIUE B MPUPOAE U B OPTaHU3ME YEIOBEKA, C TOUKU
3pEHHS TEPMOJANHAMHUKHI MOTYT OBITh:

a) TEPMOIMHAMHYECKH 0OpAaTUMBIMU U PAaBHOBECHBIMU;

0) caMOINPON3BOJIBHBIMU;

B) CTallMOHAPHBIMU;

I') TEPMOJMHAMUYECKU HEOOpaTUMBIMU U HEPAaBHOBECHBIMU.

29. BHyTpeHHSI SHEPT S CUCTEMBI:

a) SBJIETCA CYyMMOM NOTEHUUAIbHON U KMHETUYECKOW SHEPruil BCEX COCTABISAIOLIUX €€
YacTHILL;

0) MOeT OBITh JIETKO OXapaKTepu30BaHa aOCOIIOTHBIM YHCICHHBIM 3HAUCHUEM;

B) OCTA€TCsl HEU3MEHHOMW B XO/I€ COBEPILIEHUSI TEPMOJUHAMUYECKOTO MPOIIecca;

T') SIBJIIETCS COCTABHOM YacCThIO MOJIHOM UITH O0IIel SHEPTUH CUCTEMBI.

30. IIpu npoTekaHUU TEPMOANHAMUYECKUX MTPOLIECCOB BHYTPEHHSISI SHEPT U CUCTEMBI:

a) BCerja OCTaeTCsl HEU3MEHHOM;

0) BCcer/ia yMEeHbIIIAeTCs;

B) BCEr/la yBEJIUYUBACTCS;

') MOKET KaK YMEHbBIIAThCsl, TAaK U YBEITUUUBATHCS.

31. Mexay BHEIIHEH cpesioil U TEPMOJUHAMUYECKONW CUCTEMOM 0OMEH dHEPTHEH MOXKET
OCYILIECTBIISATHCS:

a) 3a CYET Mepeavun TeTUIOTHI;

0) 3a cueT coBepiIeHUs PabOTHI;

B) TOJIBKO 3a CYET U3MEHEHHUS pPa3MepOB U 00bEMa CHCTEMBI;

T') TOJIBKO 32 CUET HEYNOPSAOYEHHOTO, XaOTHUYECKOTO JBHKEHHS CTPYKTYPHBIX €IHHMII
BEIIECTB, BXOASIIMX B COCTaB CUCTEMbI U BHELITHEH Cpe/ibl.

32. PabGota pacmmpeHusi, COBEpIIAIOMIASICSI BHYTPEHHUMH CHJIAMA CHCTEMBI TPOTHB
BHEIIHUX CHUII:

a) BCerJa CYUTAeTCs MOJIOKUTEITHbHOM;

0) Bcera CYMTaeTCs OTPULATENILHOM;

B) MOJKET OBITh KaK IMOJIOKUTEIBHOMN, TaK U OTPULIATEIHHOM;

I') BCerJa paBHa HYIIO.

33. PabGoTa cxaTusi, COBEpIIAIOIIAsCS BHEUIHUMH CUJIAMH IPOTUB BHYTPEHHHUX CHJI
CUCTEMBI:

a) BCerJa CYUTaeTCs MOJIOKUTEITbHOM;

0)BcerJa CYMTaeTCs OTPULIATENIBHOI;

B)MOXKET OBITh KaK MOJIOKHUTEIBHOM, TaK U OTPUILIATEIHHOM;

T') BCerJa paBHa HYIIO.

34. Ilpu coBeplIeHUH CUCTEMO pabOThI PACIIUPEHNUS €€ BHYTPEHHSSI SHEPTUs:

a) OCTaeTcsi HEU3MEHHOM;

0)MOXKET KaK YMEHBIIIAThCS, TaK U YBEJTMYUBATHCS,

B) YMEHbIIACTCS;

I') BO3pacTaer.

35. Ilpu coBepIIeHUH HaJ CUCTEMOMN BHEIIHUMH CHJIaMH pabOThl CKaTHs €€ BHYTPEHHSA
SHEprus:

a) OCTaeTCcsl HEM3MEHHOM;

0)MOJKET KaK YMEHbIIAThCA, TaK M YBEIMUUBATHCS;

B) YMEHBIIAETCS;

T') BO3pacTaer.

36. AnuabaTHBIMM CHCTEMaMH Ha3bIBalOTCS CHCTEMbI, B KOTOPBIX Ipoliecc oOMeHa
JHEPIrUel C BHEIIHEW Cpeno:



a) MOKET OCYIIECTBIIATHCS TOJIBKO B (hOpPME TEIUIOTHI;

0) HCBO3MOJKCH;

B) MOXET OCYIIECTBIISATHCS KaK B (JOPME TETJIOTHI, TAK U 32 CUET COBEPIICHUS pabOTHI;

I') MOYKET OCYILECTBIIATHCS TOJIBKO 32 CUET COBEPIICHUS pabOTHI.

37. TepmonuHaMHUYeCKUH Mpolecc, MPOTEKAIOUMNA MpU IOCTOSHHOM 00beMe,
Ha3bIBACTCS:

a) U300apHBIM;

0) agrabaTHBIM;

B) U30TEPMUUYECKUM;

I') U30XOPHBIM.

38. CornacHo mepBOMY 3aKOHY TEPMOANHAMUKH:

a) Mpou3BOAMMasl cUCTeMOM paloTa BcerAa OoJjibllle, YeM TEIUIOTa, 3aTpadeHHas Ha ee
MIPOU3BOJICTBO;

0) mpou3BogMMas CHCTEMOHl paboTa Bcerja paBHa TEIUIOTE, 3aTpaueHHOM Ha ee
MIPOM3BOJICTBO;

B) MPOM3BOAMMAsI CHUCTEMOH paboTa Bcerja MEHbINEe, YeM TeIJIoTa, 3aTpadeHHas Ha ee
MIPOU3BOJICTBO;

') BO3MOXEH JIBUTATelh, COBEPIIAIOIINI CKOJIb YTOJIHO JIONTO paboTy, 6e3 MoJBeACHUs
SHEPTUHU U3BHE.

39. DHTANBIHUS IO CBOEMY YHCICHHOMY 3HAYCHHIO:

a) paBHa BHYTPEHHEH SHEPTUH CUCTEMBI;

6) Oousblle BHYTPEHHEM »HHEPrMM CHCTEMbl Ha BEIMYMHY pabOThl pacUIMpEHus,
COBEPIICHHON U U3MEHEHUHU o0beMa cructeMsbl ot 0 10 V;

B) MEHbIIIE BHYTPEHHEH 3HEPrUu CUCTEMBl Ha BEJIMYMHY PaOOThI CHKATHs, COBEPLICHHYIO
MIpU U3MEHEHUHU 00beMa cucteMbl oT V 1o 0;

I') MOKET KaK COBNAJaTh C BHYTPEHHEW PHEprueM, Tak W OTIMYAThCS OT HEe B Ty WIIHU
JPYTyI0 CTOPOHY.

43. TermoBoit 3pPeKT XUMUIECKOHN pPeakIuy, TPOTEKAIOIICH MPH MOCTOSTHHOM 00bheMe:

a) Bcerja paseH 0;

0) omnpenenseTcss U3MEHEHUEM BHYTPEHHEH SHEprUH CUCTEMBI;

B) OIIpeJeNseTcs N3MEHEHUEM YHTAJIbIIMU CUCTEMBI;

I) onpenensercs: paboToi, COBEPLUIEHHOW BHEIIHUMH CUJIAMHU HaJl CHCTEMOM.

44. TernoBoi 3pPeKT XUMUIECKOHN PeaKIuy, TPOTEKAOIICH PH MOCTOSHHOM JIaBJICHHH:

a) Bcerya paseH 0;

0) omnpenenseTcss U3MEHEHUEM BHYTPEHHEH SHEprUH CUCTEMBI;

B) OIpeJeNsieTcs N3MEHEHUEM SHTAJIbIIMU CHCTEMBI;

I) onpenensercs: paboToi, COBEPLUIEHHOW BHEIIHUMH CUJIAMHU HaJl CHCTEMOH.

44. DHTaNBNNS CUCTEMBI ONPENIENIETCS COOTHOLLICHUEM:

a) Ux-Ui=AU;
0)A=p-AV,;
B) H=U +pV;
r)G=H-TS.

45. TepmoarHaMUYECKOH (POPMOIA 3aITUCH YPaBHEHHSI XUMUYESCKOM PEAKIIUU SIBIISICTCS:
C(1) + O2(1) = CO2(T);

C(1) + O2(1) = CO2(1); AH208x = - 393,5 kJIk;

C(1) + O2(t) = CO2(1) + 393,5 xJIx;

C+ O2= COa.



46. Boipaxenue: «TermmoBoid 3pdeKkT XMMHUYECKON peakiuu HEe 3aBHCUT OT IIyTU e€e
OCYIIECTBIICHHSI, @ OIPENENACTCS TOJbKO HAYalIbHBIM M KOHEUHBIM COCTOSIHHEM CHCTEMBD»
ABIsieTCS (POPMYITHPOBKOIMA Hayaja TepMOIUHAMHUKH.

47. CornacHO CIIEACTBUIO M3 3aKOoHa l'ecca, TEmoBOM 3(PQPEKT XUMUYECKOH peakluuu
paBeH:

a) CyMM€ TEIUIOT OOpa30BaHMsI KOHEYHBIX BEIIECTB 3a BBIYETOM CYMMBI TEILUIOT
00pa3oBaHus HCXOIHBIX BEIIECTB C YYETOM MX CTEXHOMETPHUECKUX K03 uiimeHTos;

0) cyMMe TemIoT O0Opa30BaHUs MCXOJHBIX BEIIECTB 3a BBIYETOM CYMMBI TEIUJIOT
00pa3oBaHuUs KOHEYHBIX C YYETOM MX CTEXHOMETPHUECKUX K03(pPUIineHTos;

B) CyMME TEIUIOT OOpa3oBaHHMS KOHEYHBIX M HCXOJHBIX BEIIECTB C YYETOM UX
CTEXMOMETPUYECKUX KOAP(PUIIUEHTOB;

I') CyMME TeIIoT 00pa30BaHUS KOHEYHBIX BEIIECTB C YUYETOM HX CTEXHOMETPHUYECKHX
K03((HULIUEHTOB.

48. CormacHO CIIEACTBUIO M3 3aKOHa [ecca, TEIIOBOM A(PQPEKT XUMUYECKOH peakiuu
paBeH:

a) CyMMe TEIUIOT CrOpaHUsl MCXOIHBIX BEIIECTB 32 BBHIYETOM CYMMBI TEIUIOT CTOPaHUS
KOHEUYHBIX BEIIECTB C YI€TOM HX CTEXHOMETPUUYECKHX KOA(D(DHUIHECHTOB;

0) cyMMe TemIoT OOpa30BaHUs MCXOJHBIX BEIIECTB 3a BBIYETOM CYMMBI TEIJIOT
00pa30BaHus KOHEYHBIX C YYETOM MX CTEXHOMETPHUECKUX K0d(PPUIInEeHTOB;

B) CyMME TEIUIOT OOpa30oBaHMsI KOHEYHBIX M HCXOIHBIX BEHIECTB C YYE€TOM UX
CTEXHOMETPUYECKUX KOADUITUEHTOB;

I') CyMMe TeIIOT 00pa30BaHUs KOHEYHBIX BEIIECTB C YUYETOM WX CTEXHOMETPHUYECKHX
K03 (HULIUEHTOB.

49. 3akoH ['ecca u ciaenCTBUA U3 HETO MO3BOJIAIOT:

a) paccuMTaTh TEIJIOBOM 3(PGPEKT pPEaKIuu, €CJIH H3BECTHBI TEIUIOTHI 00pa30BaHMS
KOHEYHBIX U UCXOJHBIX BEIIECTB;

0) onpeaenuTh MEXaHU3M XUMHUUYECKOU PEaKIIHH;

B) paccyuTaTh TEIUIOBOKM A((EKT mpoleccoB, KOTOphIE TMPAKTUYECKH H3MEPHUTh
HEBO3MOXKHO;

I) paccuuTaTh TEOPETHYECKH TEeIJIOThl OOpa30BaHUSl CIIOXHBIX BEIIECTB, KOTOPBIE
HEBO3MOXKHO MOJYYUTh U3 COOTBETCTBYIOIINX IPOCTHIX BEIIECTB.

50. DHTpONHUS paBHA HYJIIO IS

a) MPOCTHIX BEIIECTB, HAXOIAIINXCS MPU CTAaHAAPTHHIX YCIOBUSX;

0) YMCTBHIX BEIECTB, CYILIECTBYIOUINX B BUJIE UaeanbHOro kpuctamwia npu T = 0 K;

B) BEIIECTB, YYACTBYIOIIUX B 00paTUMON XUMUYECKOM peaklui, B MOMEHT HACTYILICHUS
XMUMHYECKOTO PABHOBECHS;

T') JIFOOOTO TBEPJIOTO BEIIECTBA.

WHTEHCUBHBIM [1aPaMETPOM CHUCTEMBI;

51. CormacHo BTOPOMYy Hayaly TEPMOIMHAMHKH, CAMOIPOU3BOJIBHO MOTYT MPOTEKaTh
TOJIBKO T€ MPOIIECCHI, TSI KOTOPBIX:

a) AG>0;

6) AG=0;

B) AG<0;

r) AG MOXeT IPUHUMATh JIF000€ 3HaUCHHE.

52. Ha cMmelieHue XUMHUYECKOTO paBHOBECUS OOpaTHMMOM pEaKLMUd MOXKET OKa3aTb
BIIUSIHUE!

a) U3MEHEHHE TeMIIepaTyphl;

0) U3MEHEeHUE 1aBIICHUS;

B) U3MEHEHHE KOHIEHTPAIMH UCXOTHBIX WM KOHEUHBIX BELIECTB;

r) noOaBlieHHE KaTalIn3aTopa.

53. XuMu4eckoe paBHOBECHE CMEIAaeTCsl BIIPaBo, KOT/1a:




a) CKOPOCTb MPSIMOM peaKkIMy CTAHOBUTCS OOJIbIIIE CKOPOCTH OOPAaTHON peaKIuy;
0) CKOpOCTh MPSAMOI PEaKLMU CTAHOBUTCSI MEHBIIIE CKOPOCTH OOpATHOM peaxIinm;
B) CKOPOCTh OOpaTHOM peaKIy CTAHOBUTCS OOJIbIIE CKOPOCTH MPSAMOI peaKIiu;
I') CKOPOCTh OOPAaTHOM pPEeaKIIMi CTAHOBUTCS MEHBIIIE CKOPOCTH MPSMON PEaKIUH.

54. [1pu HACTYIJICHUU XUMHYECKOTO PAaBHOBECHS:

a) CKOPOCTHU MPSAMOI ¥ OOpPaTHON peaKlUii CTAHOBATCS PABHBIMU,

0) mpsiMasi 1 0OpaTHas PeaKIMK MTPEKPAIAIOTCS;

B) KOHIICHTPAIIUU UCXOIHBIX BEIIECTB M IMPOYKTOB PEAKIIUU CTAHOBATCS PaBHBIMU;

T') KOHIIEHTPAIUN UCXOAHBIX BEIIECTB U MPOTYKTOB PEAKIIUU OCTAOTCS HEU3MECHHBIMH.

55. B TeueHue mpomexyTKa BpEMEHH OT Hadala OOpaTUMOW peakIMh 10 MOMEHTa
HACTYIUICHHS] XAMUYECKOTO PAaBHOBECHS:

a) CKOPOCTD MPSIMOM PEaKIMK BO3pacTaeT, a 00paTHOW — yMEHbIIIAETCS;

0) CKOPOCTh IIPSIMO peakIMy YMEHbIIAeTcs1, a 00paTHOM — BO3pacTaer;

B) KOHIICHTPAIIUU UCXOIHBIX U KOHCUHBIX BEIIECTB YMEHBIIAIOTCS;

T') KOHIICHTPAIIMM WCXOJHBIX BEIIECTB YMCHBIIAOTCS, a KOHEYHBIX MPOIYKTOB —
BO3paCTaloT.

56. IIpakTHUEeCKHi1 BEIXO/I IPOIYKTOB B 0OPaTUMO pEaKIiy OTPEIeIIeTCs:

a) TOJIBKO CKOPOCTBIO MMPOTEKAHUS MTPSIMON PEaKITHH;

0) BpeMEeHEM OT Havayia €€ MPOTEKAHUS JI0 HACTYIIJICHUSI PaBHOBECHS,

B) BEJIMYMHOM KOHCTAHTHI PABHOBECHS,

T') TOJIbKO CKOPOCTBIO IPOTEKAHUS OOPATHOM peaKIlny.

57. Bo CKOJTBKO pa3 CKOPOCTh MPSIMOM PEAaKIMH CTAaHET MEHBIIE CKOPOCTH OOpaTHOM
peaKIuy IpHu YMEHBIIICHUH JaBJeHUs B paBHOBeCHOU cucteme: 2A(r) + B(r)«»> C(r) B 3 paza?

a) 3;

0)9;

B) 18;

r) 27.

58. Kakume BemecTtBa OymyT pearupoBaTh MeEXAy co00H ¢ OOJbIIEH CKOPOCTHIO TpH
paBHbIX ycioBusx; a) Ca m HoSO46) HoSOsum Mg B) Ho2SO4 uFe 1) Ni m H2SOs.

59.CKOpoCTh TeTEepPOreHHON XMMHUYECKOW pEeakiuu MpU YBEIWYCHUH MOBEPXHOCTHU
pearupyroux BemecTB:

a) HE U3MEHSETCS;

0) HE3HAYUTEIILHO U3MEHSETCS,

B) BO3pPAaCTacT;

T') CHIDKACTCS.

60. KaranuzaTopsl M3MEHSIOT CKOPOCTh XMMHYECKOW pPEaKIHH B CBSI3U C TEM, YTO
U3MEHSIETCS:

a) TeMIieparypa:

0) KOHIICHTpAIIHS BEIICCTB,;

B) YHCIIO CTOJIKHOBEHUHN MOJIEKYIT;

T') YBEJIIMYUBACTCS aKTUBHOCTh PEareHTOB.

3ananus K 1abopaTopHBIM padboTaM 1o pazaeny «OO0mume 3aKOHOMEPHOCTH XUMUYECKUX
nporeccoBy, TeMa «OCHOBbI XUMHUYECKON TEPMOANHAMUKNA. XHUMHUYECKOE PABHOBECHUEY!

JlabopaTopHas padora 2.

1) cobpath KaOpUMETP ¥ BHIIOIHUTH SKCIIEPUMEHT O OINPEAEIICHHIO TEIIoBOoro dddexra
peaKuy HeMTpau3aluu ¢ COOII0JCHUEM MTPaBUIl TEXHUKH 0€301MaCHOCTH;

2) 10 JaHHBIM OITbITA BEIYMCIUTH TEIIOBOM 3D (EKT peakiuu HelTpann3amnuy,

3) sKCHepUMEHTAIbHOE 3HAU€HUE CPABHUTh C TEOPETUUECKH HANACHHBIM.

4) GpopMynupyiiTe OCHOBHOW MOAXO XUMHUYECKOH TEPMOJANHAMUKY K UCCIICOBAHUIO
XUMHYECKUX MpEeBpaIleHuH.



5) Uto takoe TepMoauHaMudeckas cucrema? [lepeurcianTe OCHOBHBIE THITBI
TEPMOJIUHAMUYECKUX CUCTEM.

6) UYto Takoe GYHKIIHS COCTOSIHUS TEPMOAMHAMUYIECKON cucTeMbl? Kakue xapakTepucTuku
TEPMOJMHAMUYECKOM CUCTEMBI HE SIBISIFOTCS (PYHKIUSAMU COCTOSIHUS U TToUemMy?

7) Chopmynupyiite HYJIE€BOM U IEPBbIi 3aKOHBI TEPMOAMHAMHUKH U MIPUBEIUTE IIPUMEPHI KX
MIPUMEHEHHUS.

8) aiiTe xapakTeprCTHKY (DYHKIIUU COCTOSTHHSI CHCTEMbI — JHTaIbIUU. Kakoe cocTosiHme
BEIIECTBA MMPUHSATO 32 TOUKY OTCUETa U3MEHEHHUS SHTAIBIIUU B XUMUYECKUX PEAKIIHUIX ?

9) PaccunraiiTe H3MEHEHHE SHTAJIBINN U BHYTPEHHEH SHEPT UM PH MPOTEKaHUU
CJIENYIOLEN XUMUYECKON PEAKLIMK ITPU CTaHJAPTHBIX YCIOBUSX:

10) Hcmonp3ys 3HAYESHUS TEIUIOT CrOPAHHUs, OIPEISIUTE TEIUIOBOM d3PdEKT cieyrorei
pEaKIuy Mpy CTAaHIAPTHBIX YCIOBUAX:

11) Maiite onpenenenne GYHKIIMU COCTOSHHSI CUCTEMbI — dHTponuu. Kak nuameHsiercs
SHTPOIUS CUCTEMBbI ITPH U3MEHEHUN 00beMa, JaBICHUS, TEMIIEPaTypbl?

12) Paccuuraiite H3MEHEHHE SHTPOIMK CHCTEMBI TIPH CMelIeHu: npu H.y. 10 1 aprona, 20 i
kuciopozga u 70 11 azora.

13). Paccunraiite H3MEHEHHE SHTPOIHH B CIACIYIOLICH XMMHUUECKON PEAKIHU TIPH
CTaHAAPTHBIX YCIOBHSIX:

14) TlpuBeauTe COBPEMEHHYIO TPAKTOBKY BTOPOI'0 3aKOHA TepMOANHAMUKH. OOBSICHUTE €To
(bu3nIeCKuil CMBICI.

15) ChopmynupyiiTe TpeTHii 3aKOH TEPMOIUHAMUKH. AOCOTIOTHOE 3HAYCHHUE KaKOW
TEPMOJMHAMUYECKON (DYHKIIMH PACCUUTHIBACTCS HA OCHOBAHUU 3TOTO 3aKOHA?

Tema «OCHOBBI XUMUYECKOW KuHEeTHKH. KaTanus»

Jlabopatopnast pabora 3.1

1) mpoBeCTH OMBITHI 110 U3YYEHUIO BIMSHUS H3MEHEHHS KOHIIEHTPAIMil BelecTB Ha
XUMHYECKOE PAaBHOBECHE U BIIMSIHHSI TEMIIEPATYPBl HA XMMUUYECKOE PABHOBECHE.

Jlabopatopnast pabora 3.2

1) BBITOJTHUTD XUMUYECKUH SKCIIEPUMEHT M0 U3YYSHHIO 3aBHCHUMOCTH CKOPOCTH PEAKIINH OT
KOHIIEHTPAIMH PEarupyIoINX BEIECTB U TEMIIEpaTyphl Ha IpUMepe B3aNMOJICHCTBHS THOCYIb(aTa
HATPHUSI C CEPHOU KUCIIOTOW;

2) 110 JaHHBIM OIIBITA PACCYUTATH OTHOCUTEIBHYIO CKOPOCTh PEAKLIMU U IOCTPOUTH KPUBYIO
3aBUCHUMOCTH CKOPOCTH PEAKIUU OT KOHIEHTPALUU THOCYNIb(aTa HaTpUs U OT TEMIIEPATYpPHI;

3) BBIIOJHUTD OMBIT 10 U3YYEHHIO BIMSHMS KaTaau3aTopa Ha CKOPOCTh XUMUYECKOI
peaxuu.

4) OnpeneneHue NOHATUS "CKOPOCTh PEaKIMu' B OTKPBITON CHCTEME.

5) OCHOBHOI#1 OCTYJIaT XMMUYECKOM KHHETHKH. KnHeTrueckoe ypaBHeHue. YacTHbIC U
o0t mopsaky peakuuu. CMBICI KOHCTAHTBI CKOPOCTH PEaKIMK OT KaKuX (PaKTOPOB 3aBUCHUT ITa
BEIMYMHA?

6) Onpenenenue MOHATHS "MOJNEKYIIPHOCTH peakiun'. Kakue peakiuu pa3andaroT 1Mo
MoJieKyJsipHOCTH. Kak 3annchIBatoTCsl KHHETUYECKUE YPABHEHMSI TAKUX PEaKLUM.

7) B kakux ciy4asix COBIAAIOT CTEXUOMETPHYECKHE KOIPPUIIUECHTHI YpaBHEHUI
XUMHUYECKUX peaKUuil U YaCTHbIE MOPSIIKU [0 pearupyomumM BemectsaM. [louemy B CI0KHBIX
PEaKIUsAX B MOJABIISAIONIEM OOJBIIMHCTBE CIy4aeB ATOTO COBMAACHHUS HE HAOIIOAaeTCs.

8) Kak crpoutcs kunernueckuit kodddurpent? O0s3aTeNbHO JIM B XOJI€ OMbITa OTOUPATH
pOOBI U3 PEAKIIMOHHON CPE/Ibl U OABEPTaTh MX XUMHUUECKOMY aHAITU3Y WIH MOXHO IOCTYITUTh
nHaue. OObscHUTE.

9) Kak cTpouTcst M0 JaHHBIM KHHETHYECKOTO SKCIICPUMEHTA KHHETHYECKast KpUBAst U KaK 10
STUM JIaHHBIM PACCUUTHIBAETCSI CKOPOCTh PEAKLIUU.

10) Kunetnyeckue ypaBHEHHs OJHOCTOPOHHHX PEAKIHii B 3aKPBITHIX cucTeMax. Mx
muddepeHunanbHble ypaBHeHus. [IpuBecTu mpuMepsl peakiiuy HyJ€BOro Mnopsijika, BTOporo u
MPOYMX MOPSIIKOB.

11) UnrerpupoBanue audGepeHInaTbHbIX YPABHEHUH Pa3IHYHbBIX MOPSIKOB. Bpemena momy
MpEeBpPALICHUH [T peaKkiiil pa3IMuHOro MOPsIKa.

12) Kak MOXHO OIpeAeIUTh YaCTHBIC U OOIIME MOPSIAKY PEaKIui Ha OCHOBAHUH
SKCIIEPUMEHTANIbHBIX JaHHBIX. Kakue Bam n3BeCTHBI METO/IbI HAXOKACHUS TTOPSAIKA PEAKIIHH.



13) Kakue peakiinu Ha3bIBAIOTCS CIOKHBIME? Kakoi MPUHIUIT TIOJI0KEH B OCHOBY aHAH3a
Takux peakuuid. Knaccuduxauus cinoxubsix peakiuil. [[puect npumepsl.

14) Kunernyeckue ypaBHEHHs1 00pAaTUMBIX, ITAPAIICIbHBIX, TOCISI0OBATEIbHBIX PEAKIIUH.
HaxoxneHre KOHCTaHT AJisl OTAEIbHBIX CTaIUI TaKUX peaKiuil

15) AHanu3 KHHETHYECKUX YPABHCHUH MOCIIEI0BATEIbHBIX PEAKI[HIA, TPOTEKAIOIINX B IBE
craguu. Kakas u3 cranuil B Takux peakuusx Topmo3ut npouecc? Ilokasars 310 Ha npumepe
ypaBHEHUS /ISl HAKOIUJICHHUSI KOHEYHOT'O BeliecTBa ( BO BTOPOi CTaiuuU MpoIiecca).

16) 3aBUCHMOCTH CKOPOCTH PEaKLuy OT Temieparypbl. TemneparypHslit KO3 GUIHEHT
ckopoctu peakiuu (kodpduiment Bant-I'opda). Ypasuenne Appenunyca (BeiBox). Pazinuunbie
(hopMBbI 3amKcH ypaBHEHUSI.

17) Kak paccunThIBaeTCsl SHEPTHUsl aKTUBALIMK HA OCHOBAaHHHU YKCIIEPUMEHTAIBHBIX JTAHHBIX

18) ®u3uKO-XUMHUIECKUI CMBICT YHEPTUH aKTHBAUH (KJIACCHYECKOE PACCMOTPEHUE I10
TEOPUHU aKTUBHBIX CTOJIKHOBEHHUH, 110 TEOPUU aKTUBHOT'O KOMILIEKCA).

19) Yro npencrasisier co00it aKTUBHBIC YaCTHIIBI M MPUYUHBI KX 00pa30BaHus?

3amanus k JabopaTopHeIM paboram 1o paszzgeny «PacTBOpbl M Jpyrue AWCIIEpPCHEIC
CHCTEMBI», TeMa «PacTBOPBI 3JIEKTPOIUTOB U HEDJIEKTPOIUTOB. J(HCIIEpCHBIE CUCTEMBI»:

JlabopaTopnas pabora 4.

1) mpuroroButs 100 M 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pacTBOpa XJIOpUIa HATPUS
(cynbdara HaTpHs).

2) paccuuTaTh MOJSPHYIO KOHIIEHTPAIMIO, MOJSIPHYIO KOHIIEHTPAIMIO HKBUBAJICHTA,
MOJISUIBHYIO KOHIIEHTPALMIO, TUTP IPUTOTOBIEHHOI'O PACTBOPA.

3) HazoBuTe ciocoObl BeIpaKeHMsI KOHIIEHTPALIUH PACTBOPOB.

4) Yto Ha3bIBACTCS MOJISIPHOW KOHIIEHTpAIMel pacTBopa?

5) OmnpexenuTe MONSPHYIO KOHICHTPAI[MIO pPacTBOpa, €CIM HW3BECTHA MaccoBas
KOHIIEHTPAIIHI BEIIECTBA B PACTBOPE.

6) Kakoit 06bem 20%-HOii CONSTHON KHCIOTH HEOOXOIMMO B3STh JUIS IIPUTOTOBJICHUS OTHOTO
uTpa 6%-HOM COJITHOM KMCIIOTHI?

7) Ckonbko rpamm NaCl HeoOxomumo B3sTh it npurorosienus 0,5 n 12%-Horo pactBopa?

2. Pacuernble 3amanus

1) Temnotsl pactBoperus cynbdara meau (CuSO4) u meaHoro kymopoca (CuSO4¢5H20),
paBHbI -66,11 xJI>x u 11,72 x>k cOOTBETCTBEHHO. BBIUMCINTE TEIUIOTY THApaTaIlluy CYIb(ara MeIr.

2) Borumciure TernoBod 3((EKT M HANUIIMTE TEPMOXMMHUYECKOS YpPABHCHHE PEaKIHH
roperust ogHoro mods 3taHa (C;Hg(T)), B pe3ynbraTe KOTOpOi 00pa3yroTcsi mapbl BOABI U JHOKCH]T
yrinepona. CKONBKO TEMIOTH BRIACTHUTCS IIPH CTOPAHKH 3TaHa oobeMoM 1 M (H.y.)?

3) Peaknust ropeHnst OSH30I1a BRIPAKACTCS TEPMOXUMUYECKHM YPABHEHHUEM

CsHes(x) + 7/20,(1) = 6CO4(1)+ 3H,0(T). Bhuncnure TemaoBoi 3 GeKT 3TOi peakiuu.

4) T'a3000pa3HbIii 3TWIIOBBIA CHUPT MOXHO IONYYUTh MPU B3aUMOICHUCTBHU AITHJICHA H
BOJISTHBIX MapoB. Hamuimmre TepMOXUMHYECKOE ypaBHEHHE STOW PEaKIMH, BBIYUCIUTE €€ TETJIOBOU
addekr.

5) Hamumure TepMOXMMHUYECKOE YpaBHEHUE peakuy B3auMoeicTBus okcuaa yriepoaa(ll)
U BOZIOpOJIa, B pe3yibTaTe KOTOPOH 00pa3yroTcst ra3o00pa3Hbie MeTaH U Boaa. CKOJBKO TEIUIOTHI
BBIIETMTCA MPH 3TOH PeaKInH, ecly ObLT OTydeH MeTaH 00beMoM 67,2 iv° (H.y.)?

6) Kpucrammuueckuil XJIOpHI aMMOHHs 00pa3yercsi MpU B3aWMOJCHCTBUU Ta3000pa3HbIX
ammuaka 1 HCL. Hanummre TepMoXxuMudeckoe ypaBHEHHE 3TOW PEaKIiH, BBIYUCIUTE €€ TETJIOBOU
¢ ¢exT. CKOIBKO TEIUIOTHI BBIIEIUTCS, €CIM B PEaKUUU ObUI M3pacxXofoBaH aMMHak oobemoM 10
oM (m.y.)?

7) Tlpu cropanuu ra3oo0pa3HOro ammuaka oOpasyrorcsi mapbl Bousl M okcup azota(ll).
CKOJBbKO TEII0THI BBIACTUTCS MPU 3TOU peakiuu, eciu Obul nonydeH okcua azora(ll) oobemom 44,8
M (m.y.)?

8) Peaxiusi ropeHUss METHIIOBOTO CITUPTA BHIPAXKACTCS TEPMOXHUMUIESCKUM YPAaBHEHHEM:

CH3OH(x) + 3/204(r) = CO2(r) + 2H20(K)..

Boruncnute tennoBoit ekt aTol peakuu.



9) Ilpu B3auMoOACHCTBUH ra3000pa3HBIX CEPOBOJOPOAA U JHOKCHAA Yrieponaa o0pa3yroTcs
napbl BOJbl U razoodpasnbiii cepoyriepos (CS;). Hanummre TepMoXuMuueckoe ypaBHEHHUE 3TOM
pEaKIuu 1 BBIYUCIUTE €€ TEII0BON A (eKT.

10) Bo ckoibKO pa3 yBEIMYHTCS CKOPOCTh PEAKIMH B3aUMOJICHCTBHsI BOAOpOAa U Opoma
Ha(r) + Bry(r) <> 2HB1(T), ecniu KOHLIEHTpalMy UCXOIHBIX BEIIECTB YBEJINYUTH B 2 paza?

11) Yemy paBHa CKOPOCTh OOPATHOI peaKInm:

CO(r) + H2O(1) «» CO4(1) + Ho(1),

eciu konnentpanuu [CO,] = 0,30 moms/nm®; [H2] = 0,02 moms/mv?; k = 1?

12) HavanbHasi KOHIEHTPALUS UCXOAHBIX BEIIECTB B CHCTEME:

CO(r) + Cly(r) <> COCly(r)6s11a para (Mons/mm®): [CO] = 0,3; [Cl,] = 0,2. Bo ckomnbko pa3
YBEMUMTCS CKOPOCTh PEaKIMH, eclM MoBbIcUTh KoHneHTpanuu: CO 1o 0,6 mons/am®, a Cly 1o 1,2
MOJTB/IM°?

13) Konuenrpamuu NO u Oy, 06pasyromux NO,, 6butn coorBercTBeHHO paBHbl 0,03 u 0,05
Mons/ve. UeMy paBHA CKOPOCTb PEAKIIHH?

14) Bo ckoibKO pa3 yBEIMUUTCS CKOPOCTh peaKkluu, €ciau TeMIlepaTrypa MOBbICHIIAch Ha
30°, a TemnepaTypHbIi KOAQGUIIUEHT paBeH 37

15) Beruucnure TeMmmeparypHbIii KOI(PPHUIUEHT CKOPOCTH HEKOTOPBIX PEaKIUi, eciu
IIpY MOBBIIEHUU TeMIiepatypsl: a) ot 283 no 323 K ckopocThs peakuuu yBeiauuuiach B 16 pas;
0) ot 323 no 373 K ckopocTth peakiuu yBenuuuiack B 1200 pas.

16) Ha ckosbKO TpaayCcoB HYXHO MOBBICHTh TeMIEpATypy, 4TOOBI CKOPOCTh PEaKIUH
yBenuumiach B 81 pas, eciu TemnepaTypHblid KOAPGUIIUEHT CKOPOCTH paBeH 37?

17) Yemy paBeH TeMIepaTypHbIii KOA(PPHUIMEHT CKOPOCTH PEAKIUH, €CIH TpH
YBEIMYEHUH TeMIiepaTypsl Ha 30 rpagycoB CKOpOCTh Bo3pacTaeT B 27 pa3?

18) Bo CKoJIBKO pa3 Bo3pacTacT CKOPOCTh PEAKIIMU IIPH MOBBIIIEHHH TeMIIepaTypsl Ha 50
°,ecnny =27

19) Ha ckojbKO TpaaycoB HaJO MOBBICHTH TEMIIEPATYPy PEAKIUH, YTOOBI €€ CKOPOCTh
yBenu4miach B 729 pas (y = 3)?

20) Ilpu yBenuyeHHWH TEMIIEPATyphl peakiuu Ha 60° CKOPOCTh peakIuu Bo3pocia B 64
pasa. Onpenenute TeMIepaTypHbId KOdPPUIUEHT (V).

21) Tlpu moBslieHHH TeMIreparypbl Ha 20° CKOPOCTh peakiiy Bo3pocia B 9 pa3. Uemy
paBeH TeMIepaTypHbIi KOAPPHUIIMEHT 3TOI peakHH U BO CKOJIBKO pa3 YBEJIMYHUTCS €€ CKOPOCTh
MIpH TIOBBIIICHUH Temrnepatypbl Ha 30° u Ha 100° ?

22) Paccuuraiite maccy pactBopa KOH ¢ maccoBoii mosneit 7,9 %, B KOTOPOM HYKHO
pactBoputh K20 Maccoit 47 r nis nonyuenus pactBopa KOH ¢ maccoBoii noneit 21,0 %.

23) Paccuuraiite 00beMbI pacTBOpa CEPHOM KUCIOTHI ¢ MaccoBoit noseit 93,5 % (p = 1,83
r/em®) u BoJBI, HeoOXoauMble Mis mpurotoBienus 100 cm® pacTBopa cepHON KHCIOTHI C
MaccoBoii foneit 15 % (p =1,10 r/em?®).

24) Kakune 00beMbl BOJBI U PACTBOPA CEPHOM KHCIOTHI ¢ MaccoBoit noeit 80 % (p = 1,74
r/cm®) Heo6X0UMO B3ATh Ul mpurotosiaenus 500 cm® pacTBOpa cepHOM KHCIOTHI ¢ MacCoBOi
noneit 10 % (p =1,07 r/emd).

25) Omnpenenure MOJIApHYIO KOHIeHTpanuio pactBopa KOH, B KoTopoM MaccoBast 10JIsI
KOH cocrasnser 8 % (p = 1,064 r/cm3).

26)OnpesienuTe MaccoBylo 1010 (%) cepHOit KUcaI0Thl B 2 H pactBope (p = 1,065 r/cm?).

27) OmnpenennuTte MaccoBY I0JH0 (®, %) pacTBOPEHHOTO BEIIECTBA B pacTBOpax: a) 6M
HCI (p = 1,100 r/cm®); 6) 10 5 H2SO4 (p = 1,289 r/em®); B) 15 1 HsPO4 (p = 1,289 r/emd).

28. OmpenenuTe Macchl paCTBOPOB COJISIHOM KHCIOTBI ¢ MaccoBbIMM JoisiMu 10 % u 30
%, TIPU CMEIIEHUU KOTOPBIX 00pa3yeTcst pacTBOP COJIIHOM KuCIOTh Maccoi 600 T ¢ MaccoBoi
nonent 15 %.

29. PaccuuTaiiTe Maccy pacTBopa COJM C MaccoBoil nojei 7 %, HEOOXOIUMYIO JUIs
pactBopeHnus emre 20 T 3TOi CoM, 4TOOBI MOTYYUTH PACTBOP C MAaccoBoi foiei 12 %.

30. Kaxoit 06bem pactBopa KOH ¢ maccosoit goneit 12 % (p = 1,11 r/cm®) Hano B3aTH
st ipuroTtoByienus 250 cm® 2M pactopa?



Jist Tekymero kourpoasi TK3:

1. TTpumepsl TECTOBBIX 3aIaHUi 110 pa3ieny «DJIEKTPOXUMUYECKUE MPOIIECCHI»:

1. [loreHuunan, ycCTaHABIMBAIOIIMNMCA B YCIOBHUSIX PpAaBHOBECHUS DJEKTPOJHOW peakLuu,
Ha3bIBACTCS:
a) PaBHOBECHBIM JJICKTPOTHBIM MOTECHIIUAIOM
0) cTaHAaPTHBIM IEKTPOTHBIM ITOTCHIIHAJIOM
B) BOJIOPOTHBIM 3JICKTPOIHBIM ITOTCHIIHATIOM
T') YCIIOBHBIM 3JICKTPOIHBIM TIOTEHITHATIOM
2. Ha MeHOM aHO/Ie TIPH JIEKTPOJIN3E pacTBOpa OpoMHIa HATPUS TIPOUCXOIUT
a) OKUCJICHUE BOJIbI
0) okucieHus OpOMUI-UOHOB
B) OKUCJICHHE MEU
') BOCCTAaHOBJIEHUE MEJTU
3. XuMmueckast KOppo3usi METAIJIOB
a) Mmpoliecc pa3pylieHHus MeTajula, HE COIMPOBOXKIAIOIIUINCS BO3SHUKHOBEHHEM 3JIEKTPUUYECKOTO
TOKa;
0) mpoIecC pa3pylICHUs METalia, COMPOBOXKIAIOIIMICS BO3HUKHOBEHHEM BHYTPH CHUCTEMBI
AIIEKTPUYECKOTO TOKA;
B) MIPOLIECC pa3pYIICHHS METAUIA B KUAKOCTAX
4. Vccnemyemslii pacTBOp 00pa3yeT ¢ cepedpa HUTPATOM OEIIbIi TBOPOKHUCTHIN OCAIOK,
pPacTBOPHUMBI B aMMHaKe. Y K&KUTE COCTaB OCAIKa:
a) cepeOpa oaum, 6)cepedpa cynbdua, c)cepedpa xiopu, 1) cepedpa poaaHuI.
5. Meton onpeseneHus KOJMYECTBa BELIECTBA ITyTEM TOYHOIO U3MEPEHHs 00beMa pacTBOPOB
BEIIECTB, BCTYMAIOMINX MEX]y COOON B PEaKIUIO — ...aHAHU3.
6. CreneHb OKUCIIEHUS MapraHiia B IepMaHTraHaTe Kajlus paBHa ... .
1) +6 2) +4 3) +7 4) —7
7. CTeneHb OKUCIICHUS a30Ta B a30TUCTON KHUCIIOTE paBHA ... .
1) -32)+33) +54) +4
8. Crenenn okucienus wapranna B coeauHeHusx KMnOs, KoMnOs, MnO, MnO:
COOTBETCTBEHHO PABHHI ... .
1) +4, +2, +6, +7 2) +7, +6, +4, +2

3) +6, +2, +4, +7 4) +7, +6, +2, +4
9. Crenenu okucienust xpoma B cosisix KoCrOs, KoCr207, Cra(SOs)3 cCOOTBETCTBEHHO PABHBI ... .

1) +3, +6, +3 2) +3, +3, +6

3) +6, +6, +3 4) +3, +6, +6
10. Bricmiasg v HuA3MIasA CTEHEHN OKUCIIEHUS XJIopa COOTBECTCTBCHHO PABHEI ... .

)+5u02)+7u03)+7u-34)+7u-1
11. ToabKO OKUCIUTENBHYIO CIIOCOOHOCTh MPOSIBIISET ... .

1) HC1 2) HCIO4 3) Cl; 4) HCIO
12 TonbKO CBOMICTBA OKUCITUTES MMpOSABJILACT aTOM Mapradiia B COCANHCHUH ... .

1) MnO; 2) HMnO4 3) MnO 4) H,MnOx4
13 CBOfICTBEl 1 OKHUCIIUTCIIAA U BOCCTAHOBHUTCII ATOM a30Ta MOKET MIPOABJIATE B COCAUHCHUAX ...



1) NHz u HNO2 2) HNO3 u HNO?
3) NO u NH34) NO u HNO

14. Eciou cBoiicTBa HOHA BOAOpPOJa HEC YYUTHIBATH, TO U OKUCIIUTCIIbHBIC 1 BOCCTAHOBUTCIILHLIC
CBOMCTBA MOXKET MMpOsABJIATS ... .

1) cepHucTas Kucao0Ta 2) a30THAsI KUCJIOTA
3) cepHas kucioTa 4) cepoBOIOPOIHAS KHCIIOTA
15. Okucnenne NPOUCXOAUT MIPU MPEBPAIICHUH ... .
1) S*® — S22) Fe® — Fe*3
3) N** - N2 4) Na* — Na°
16. OxuciieHre IPOUCXOUT B MPOIECCE MPEBPAIICHUH ... .
1)S0 5SS 2 5 8"2) S 80 S? gt
3)S° > S®uS™ 5 804)S2 5 Sy St S0
17. BoccTaHoBJI€HHE IPOMCXOIUT B MPOIIECCE TPEBPAIIECHUN ... .
1)S2 5 808" 5 S*2) S0 L, SHy S, g2
3)S2? > S*® S0 5 §64) S, S S2 5 §*
18. BoccraHoBieHHE TIPOUCXOANUT IIPU MIPEBPALIEHUH ... .
1) Mn® — Mn*? 2) Mn*® — Mn™
3) Mn** — Mn*" 4) Mn*? — Mn**
19. OxucnurenbHO-BOCCTAHOBUTENIbHAS PEAKIUS B PACTBOPE MOKET MPOTEKATh MEXKY ... .
1) KMnO4 u H2S 2) KMnO4 u H2SO4
3) KMnO4 u H2SO03 4) KMnO4 u HNOs3
20. OKHMCIAUTENBHO-BOCCTAHOBUTEbHAS PEAKIINS MOXKET IPOTEKATh MEXKY ... .
1) HNOs 1 H2S03 2) HNOs u H2SO4
3) HNOsz u H2S 4) HNO3 1 KMnO4
21. B pesynbrare Bzaumoseiictsus HNO2 u H2S MOXHO MOJTy4HUTS ... .
1) NO 2) NO2

3) NO u NO2 4) HNO3



22. TIpu B3anmoaeiicteu KMnO4 n1 HNO2 MOKHO MOJYYHTH ... .

1) NO 2) HNOs

3) NO u HNOs3 4) NO u NO2
23. CrexuomeTpuieckuii kodp¢unuent nepen Qopmynoil HuTpara cepedpa B ypaBHEHHHU
peakuun

Ag +HNO3 — AgNO3 + NO2+ H20
paBeH ... .

1)12)23)34)4
24. CrexuomeTpuieckuii kodhdurpent nepea GopMynoi OKHCIUTENS B ypaBHEHUN PEaKIuU
KI + Cu(NO3)2 — Cul + I + KNO3
paBeH ... .
1)22)43)14)3
25. CrexuomeTpuieckuii kod3hduipent nepea GopMyaol OKHCIUTENS B ypaBHEHUN PEaKIIUU
MnO: + KClO3 + KOH — K2MnO4 + HCl + H20
paBeH ... .
1)12)23)34)4

26. Crexuomerpuieckuii koddduiueHt mepen ¢GopMylioll BOCCTAHOBHTENS B ypaBHCHHH
peaknuu

NaCrO; + Brz + NaOH — Na>CrO4 + NaBr + H20
PaBeH ... .
1)32)83)24)6

27. Crexuomerpuueckuii kodpduieHt nepen (Gopmynoid BOCCTAHOBUTENS B ypaBHEHHH
peaknuu

KI + KNO2 + H2SO4 — NO + I+ K2SO4 + H20
paBeH ... .
1)12)23)34)4
28. CymMa cTeXuoMeTpHuecKuX K03(ppunueHToB B ypaBHEHUH pEaKIH

MnO> + KBr + H2SO4 — MnSOg4 + K2SO4+ Br2 + H2O



paBHa ... .
1)42)63)84)10
29. CymMa CTeXMOMETPHUECKUX K03(p(PUIIMEHTOB B ypaBHEHHH PEAKLIUN
PbO; + HCl — PbCl2 + Cl2+ H20
paBHa ... .
1)92)83)124)6
30. Kucnopoom Bo3ayxa MOKHO OKHCIHTD ... .
1) Niu Au 2) Au 3) Ni
Ni?* +28=Ni, £1°=-0,25B
Au3++38=Au E2°=+1,50 B
O2 + 4H"+ 48 =2H,0 E=+1,23 B
31. Kucnopoaom Bo3ayxa MOKHO OKHCIHTS ... .
1) Mg 2) Au3) Mgu Au
Mg?* +28=Mg E1° =-2,36 B
Au** +38=Au E2°=+1,50 B
Oz + 4H* + 48 = 2H20 E3°=+1,23 B
32. Peakuus HIO3 + SO2 + H20 — 12 + H2SO4
2105 + 12H* + 10 = I, + 6H20 E% = +1,20 B
SO4* +4H" + 28 = SO, + 2H20 E%=+0,14 B
CaMOTIPOU3BOJIBHO MPOTEKALT B ... .
1) HanpaBIeHNH CrIpaBa HaJICBO
2) HarpaBJICHUH CJI€Ba HAIIPABO
3) oGoux HampaBIEHUAX
33. Peaknus HzS + HNOs — S + NO2 + H.0
NOs +2H"+&=NOz + H20 E% = +0,80 B

S+2H"+2e=HSE%=+0,17B



CaMOIIPOU3BOJIBHO MPOTEKAET B ... .
1) npsiMOM HampaBJIeHUU
2) oOpaTHOM HarmpaBJICHUH
3) o0oux HampaBICHUSIX

34. Peakuus PbClz + Cl, + H2O — PbO, + HCl
Cl+28=2CI E1°=+1,35B
PbO2+ 4H* + 28 = Pb*? + 2H20 E°=+1,45 B
CaMOIIPOU3BOJIBHO MPOTEKAET B ... .
1) mpsiMOM HampaBJIeHUU
2) oOpaTHOM HaIpaBJIeHUN
3) oOoux HampaBIEHUAX

35. Peakunusg Zn + KNO3 + KOH — K2ZnO; + KNO; + H20
ZnOz* +2H,0 + 28 = Zn° + 40OH E1°=-1,22 B
NO* + H,0 + 28 =NO; +20H E;*=+0,01 B
CaMOIIPOU3BOJIBHO MPOTEKAET B ... .
1) mpsiMOoM HampaBJIeHUU
2) 00ouX HaIpaBJIECHUAX

3) 0OpaTHOM HarpaBJICHUU
36. OnoBoO pearupyer ¢ pacTBOPOM ... .

1) Hutpara HaTpUs

2) HUTpaTa MeIu

3) murpara mapranna (II)

4) HUTpaTa MarHus

37. Jlns BeITeCHEHUS MeM U3 pacTBopa cynbdara meau (1) MokHO HCTIONB30BATS ... .

1) Zn v Ag 2) Zn unu Mn

3) Ag umu Hg 4) Mn unu Ag
38. B MeaHo-cepeOpssHOM M KaJIMHEBO-OJIOBSIHHOM TajJbBaHMYECKHX OJJIEMEHTaX KaToJdaMu
COOTBETCTBEHHO SIBIISIOTCS ... .

1) AguSn2) Agu Cd 3) CuuSn4) Cuu Cd
39. 5/IC ranpbBaHMYECKOTO JIEMEHTa, COCTABICHHOTO M3 HUKEIEBOW TUIACTUHKH, MOTPYKEHHOM
B 0,01 M NiSO4, u kanmueBoit macTuHky, norpyxkénnoii B 0,01 M CdSO4, pasna ... B.



40. D/1C ranpBaHUYECKOTO AJIEMEHTA, COCTABICHHOTO U3 IUHKOBOH IUIACTHHKH, MOTPYKEHHON B
0,1 M ZnSO4, u HukeneBo# tiacTuHky, norpyxéunoit B 0,1 M NiSO4, pasHa ... B

3ananus K 1a00paTOpPHBIM paboTaM 10 pazaeny «DIEKTPOXUMHUIESCKHE TTPOIIECChI»:

3amgaHus K J1abopaTopHBIM padoTaM 1o pazzaeny «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U
AJIEKTPOXUMHUYECKHUE MpoLecchl. Koppo3us MeTanio»:

JlaGopaTopnas pabora 5.

1) TpoBecTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIMW B PA3IMYHBIX cpenax (KHCIIOH,
HENTpaIbHON U LIETOYHOM);

2) onpenenuTh THIT BCEX PEaKIMi OKHUCIICHHS — BOCCTAHOBJICHUS;

3) ompenenuTh U3MEHSIOMINECS CTENICHW OKUCICHHS JJIEMEHTOB B COCJMHEHHSX YYacTBYIOUIHX B
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHSX;

4) cOCTaBHTh YpPaBHEHHs OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX peakiuii ¢ yderom pH cpenmsl u
KOJIMYECTBA aTOMOB KHCIIOPO/Ia, UCTIOB3Ysl METOJ] MOHHO-3JIEKTPOHHOI0 OanaHca.

3aganua 1o pasgeny «OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMU M AJIEKTPOXUMHUYECKHE
nporeccel. Kopposust meramnos», Tema «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE —PEAKLUU.
DIEKTPOXUMHUYECKHE ITPOLIECCHI»!

Jlabopatopnas pabora 6.

1) TO3HAKOMHUTHCS C ONTMCAHNEM U TPUMEHEHHEM BBITpsMHUTENbHOTO yeTporictBa BCA-5K-VY3;

2) TpOBECTH DSKCIEPUMEHT B COOTBETCTBUM C €ro ONHWCAaHHEM U COOJIOJIEHHEM TEXHUKU
0€30MacHOCTH, COCTaBUTh CXEMBI OJJIEKTPOJIM3a pAcTBOPOB COJNIEH C yKa3aHHEM IPOAYKTOB
AJIEKTPOJNIN3a U OOBSICHEHUEM JIEKTPOAHBIX POIIECCOB.

JlabopaTopnas padora 7.1

1) cobpatb MeTHO-ITMHKOBBIN TaJbBAHMYECKHUN 3JIEMEHT U U3MEPHUTD €0 HAPSKECHNUE;

2) paccuntath OJIC MemHO-IIMHKOBOTO TalbBAHWYECKOT'O JJIEMEHTA, €CIM KOHIICHTPAIIHs
noTeHuanonpeaesomux nonop mMeau pasua 1 (0,1; 0,01) monw/n, nonoB muaka 1 (0,1; 0,01)
MOJIB/I.

3) coOpaTh KOHLIEHTPAIIMOHHBII ralbBAaHMYECKUH IEMEHT U U3MEPHUTD €0 HAPSKEHUE;

4) paccuutath IJIC KOHIEHTPAIMOHHOTO TalbBAHUYECKOTO OJJEMEHTa, €ClId KOHIIEHTPAaIUs
MoTeHIanonpeaessomux nonos pasHa 0,1; 0,01 Mos/m.

JlabopaTtopHnas pabora 7.2

1) BBINONHUTH OSKCIEPUMEHT [0 W3YYECHHUIO KOHTAaKTHOM KOPPO3WHM METAUIOB M 1O
HCCIEA0BAaHUIO METOJIOB 3aIUThl METAJIJIOB;

2) 1O AaHHBIM OTIBITAa OMPEACTUTh BIUSHUE MPUPOAbI KOHTAKTUPYIOIINX METAJIOB HA CKOPOCTh
KOpPPO3UHU XKee3a, [IUHKA;

3) mpHUBECTU CXEMbI U3yYEHHBIX KOPPO3UOHHBIX JIEMEHTOB, YKa3aTh MPOIYKTHI KOPPO3UH.

1. Hanumure ypaBHenue HepHera u faiite 00bsCHEHNE BETMYUH, BXOAAIIUX B HETO.

2. OnumuTe yCTpOMCTBO rajibBaHU4ecKOro ieMeHTa Jlanusis - SIko6u u 0ObACHUTE NPUUYMHBI
BO3HUKHOBEHMS 3JIEKTPOAHOIO MOTEHIIMAIIA.

3. Uto Takoe KOHTAaKTHBINA NoTeHIHanA? OOBACHUTE NPUUUHY €r0 BO3SHUKHOBEHHUSL.

4. KakoBo ycTpoiicTBO BOJOpoAHOTO 3iekTpona? Kakas peakuus MpoTeKaeT Ha BOJOPOJIHOM
anektpoae? Hanummure ypaBHEHHUE, 10 KOTOPOMY BBIYUCIIIETCS €0 MOTEHLNA.

5. Ilpusenure npumeps! aiektpoaoB I u Il poma. Kak yctpoeH kanmomenbHBIN MOJy371€MEHT?
Kakass peakmust mpoTekaer nHpu ero paboTe, KaKUM COOTHOIICHHEM OIpPENEeNsIeTcss €ero
MOTEHLIAAN?

6. Kakoil nukin paboThl raJlbBAaHUYECKOTO 3JIEMEHTa MPOMCXOJUT IO JEHCTBHEM BHEIIHETO
HCTOYHUKA IEKTPUUYECKOTO TOKa?



7. Kak Ha3pIBaeTCs HANPsDKEHHE, TIPYU KOTOPOM HAYMHAETCS MPOLIECC 3IEKTPOIu3a?

8. B yem npuHIMNHAIBHOE Pa3IMYKe IEKTPOJIN3a PACIUIABOB M PACTBOPOB HIIEKTPOJIUTOB?
9. Yem omnpenensieTcs NOPSAOK MPOTEKAIONINX HA NIEKTPOIAX MPOIECCOB MPH ANEKTPoIH3e?
10. Kakue niporieccsl OyieT UMETh MECTO Ha KaTo/ie MpH deKkTpoause pacteopa CaCl2?

11. Beruncnure oOBEMbI BEIIECTB, BBIACIUBIIMXCA HA KaTOJE W AHOJE NPU DIIEKTPOJIH3E
pactBopa cynb(dara Kanus B TeUCHHE 24 P Cujie Toka 5 A?

12. JlafiTe onpenenieHne KOPpo3uu.

13. Kakue (akTopbl OKa3bIBAIOT BIHUSHUE HA IPOIIECC KOPPO3UH.

14. JlaiiTe XapakTepUCTHKY CIIOCO0aM 3aIIUThI OT KOPPO3UHU.

15. TlpuBenuTe KiIacCU(UKALUIO TPOIIECCOB KOPPO3HH.

16. Ilo kakuM MeXaHH3MaM MOJKET MPOTEKATh MPOLECC KOPPO3Uu?

17. SIBnsieTcst i poriecce KOPPO3HH CaMOTIPOU3BOIBHBIM ITPOIIECCOM?

2. PacueTHrble 3amaHus

1. TIpu Kakoif KOHIIEHTPAIU HOHOB Zn2+ (MOIb/IM®) MOTEHIMAN IIHHKOBOTO HIEKTpoaa OyeT
Ha 0,015 B MeHbI1e €ro cTaHIapTHOTO AJIEKTPOIHOTO MOTEHITHAA?

2. Tlpu xakoif kommeHTpamuu noHoB Cr3+ (Mois/AM°) 3HAaYeHHME MOTEHIHANAa XPOMOBOTO
AIIEKTPO/Ia CTAHOBUTHCS PaBHBIM CTaHAAPTHOMY IMOTEHIIMAITY LIMHKOBOTO AJIeKTpoaa’?

3. MapraHIeBbIif 2JIEKTPOJI B paCTBOPE €ro COJIM MMeeT moTeHIwan -1,23 B. Beraucnure
KOHIIEHTPALHIO (MOJIB/IM°) HOHOB Mn?"

4. PaccuuTaiiTe »3J€KTpOJHbIE TMOTEHIMAIbl MarHus B PACTBOpPE XJIOpUJA MarHus mpu
KOHIIeHTpamusax (Mos/mvY): a) 0,1; 6) 0,01; B) 0,001.

5. Ilpu kako¥ KOHIIEHTpAIIUH HOHOB Cu?®* (MOJ‘IB/,Z[Mg) 3HAYCHHE MTOTEHITMAIa METHOTO JIEKTPO1a
CTAHOBUTCS PaBHBIM CTaHAAPTHOMY IMOTEHLINATY BOJIOPOJHOrO AIEKTpoaa?

6. Kakoil rambpBaHWYECKHWH JJIEMEHT HA3bIBAETCS KOHIEHTpaMOHHBIM? COCTaBbTE CXEMY,
HallWIINATE DJJICKTPOHHBIE YPABHEHUS AJIEKTPOJHBIX IPOLIECCOB UM  BBIYUCIUTE  3.1.C.
raJbBaHUYECKOTO 3JIEMEHTa, B KOTOPOM cepeOpsiHbie 3ekTpoanl omymieHsl B 0,01 v u 0,1 H
pacTBOpbI HUTpaTa cepedpa.

7. Tlpm xakoMm ycioBuu OyneT paboTaTh TraJbBAHMYECKUN HIIEMEHT, 3JEKTPOJbl KOTOPOTO
CZEJIaHbl U3 OJIHOTO U TOro ke Metaia? CocTaBbTe CXEMY, HAITUIIUTE JIEKTPOHHBIE YPABHEHUS
ANEKTPOJHBIX MPOLIECCOB W BBIUUCIUTE 3.1.C. TAIbBAHUYECKOTO 3JIEMEHTa, B KOTOPOM
HUKeNeBbIe 31eKkTpo bl omymieHsl B 0,002 v u 0,02 H pacTBOpHI cyiabdara HUKES.

8. CocraBbTe cXeMy, HAIUMIIUTE DJEKTPOHHBIE YPAaBHEHUS DIEKTPOIHBIX IPOLECCOB H
BBIYUCIIUTE 3.]1.C. TAJIbBAHUYECKOTO 3JIEMEHTA, COCTOALIErO0 W3 CBHUHIIOBOM M MAarHUEBOMU
IJIACTHH, OIYLIEHHBIX B PAacTBOPHI colneil ¢ konuentparueit [Pb?*] = [Mg?*] = 0,01 mons/mm3.
W3meHuTea nu 3.74.C. 3TOTO 3JIEMEHTA, €CIU KOHLEHTPALUI0 KaXJ0ro M3 MOHOB YBEIUYHUTH B
OJIMHAKOBOE YUCIIO pa3?

9. CocraBpTe cXeMy, HAIUIINTE OJCKTPOHHBIE YpPAaBHEHHUS OJICKTPOHHBIX IMPOLIECCOB U
BBIYUCIIUTE 3.].C. FaJIbBAaHUYECKOIO 3JIEMEHTA, COCTOSIIIEr0 M3 IUIACTUH KaJMHS U MarHus,
OIYIIEHHBIX B PAcTBOPHI CBOMX cojeil ¢ koHmenTpamueir [Cd®*] = [Mg?] = 1 momn/mm3.
W3menuTesd M 3Ha4Y€HUE 3.1.C., €CIM KOHLEHTPALMIO KaXKJI0TO M3 MOHOB noHu3uTh 10 0,01
MOJIB/IM>?

10. CoctaBbTe cxemy pabOThI FaJIbBAHMUYECKOTO AJIEMEHTA, 00pa30BaHHOTO JKEJIE€30M M CBUHIIOM,
norpyxeHusiMu B 0,005 M pacTBopsl ux coneil. Paccunraiite 3.71.c. 3TOro J1€MeEHTa.

11. KonuuecTBO 3J1€KTpUUECTBA, KOTOPOE HEOOXOAMMO MPOIYCTUTh 4epe3 BOJHBIA PacTBOp
CuSO4 nns BeiaeneHus Ha aHoze 22,4 11 kuciopona (H. y.), paBHo ... Ki.

12. Tpu snexrponuze 200 r pacrBopa NaCl Beraenuiocs 6,72 11 xiopa (H. y.). MaccoBast 10
COJIM B UICXO/IHOM PacTBOPE COCTaBIANA ... Y.

13. Kakme xuMuYecKHe TMPOLECCH MPOTEKAIOT Ha JIIEKTPOJAaX NpU 3apsake U paspsake
KEJIE30HUKEIIEBOTO aKKyMyJsiTopa’?

14. Kakue XMMHYECKHE IPOLECCHl IMPOTEKAIOT Ha JIIEKTPOJax MpU 3apsike U paspsike



CBHUHIIOBOT'O aKKyMyJisiTopa?

15. I'anpBaHMYECKUI 3JEMEHT COCTOUT M3 CEpEOpPSHOI0 MIEKTpoja, HOrpyxeHHoro B 1 M
pacTBop HUTpaTa cepebpa M CTaHAAPTHOTO BOJOPOJHOTO 3IIEKTpoAa. Hamummre ypaBHEHHS
JIEKTPOIHBIX MPOLECCOB M CYMMAapHOM peakLMH, MIPOUCXOIAIIEN IpU paboTe raabBaHUUYECKOTO
JJIEMEHTA.

16. CocraBbTe CcXe€My, HAINUIIATE SJIEKTPOHHBIC YPABHEHHUS ODJIEKTPOJHBIX IPOIECCOB IBYX
raJlbBAaHUYECKUX DJIEMEHTOB, B OJHOM M3 KOTOPBIX HHUKENb SBISETCS KAaTOJOM, a B JIPYrOM -
aHOJIOM.

17. XKene3nas u cepeOpsiHas IUIACTHHBI COCTUHEHBI BHEIIHUM IPOBOJHUKOM U TIOTPYKECHBI B
pacTtBop cepHOMl kuciaoThl. COCTaBbTE CXEMY JAHHOIO T'aJIbBAHUYECKOTO 3JIEMEHTA M HAIUIINTE
AJIEKTPOHHBIE YPAaBHEHUS IIPOLECCOB, IPOUCXOASIINX HA AIEKTPOAAX.

18. Beruuciure Maccy BOJAOPOJIa ¥ KUCIOPOIa, 0Opa3YIOIIMXCs TIPH MPOXOKICHUHN TOKA CHIION 3
A B Teuenue 1 1 yepe3 pactBop NaNOs.

19. Onpenenute Maccy BBIICIUBIIETOCS XKelle3a TPU MPOXOXKACHUH TOKa chiior 1,5 A B TeueHue
1 4 yepe3 pactBopsl cynbdara xkene3a(ll) u xnopuna xenesa(lll) (anekrpoapl UHEPTHBIE).

20. TIpu mpoxoKIeHUH Yepe3 pacTBOP IEeKTpoauTa Toka cuioid 0,5 A 3a 1 u Beiensercs 0,55 ¢
Metaa. OnpenenuTe 3KBUBAJICHTHYIO Maccy MeTallia.

21. HamummuTte 5SJIEKTPOHHBIC YpPaBHEHWs pPEaKIWH, TNPOTEKAIONIMX Ha AJIEKTPoJaax TpHu
anextposm3e pactBopoB: a) CuSO4 ¢ meanbiM anogoM; 0) NiSOs ¢ HUKEIHEBBIM aHOJIOM; B)
AgNO3 ¢ cepeOpsTHBIM aHOIOM.

22. B TeuyeHHWe KaKOTO BPEMEHH HEOOXOJIMMO MPOMYCKAaTh TOK CHJIOW | A mpwW 3neKkTposmse
BOJIHOTO pactBopa cynbdarta xpoma(lll), utoOsr Macca karonga Bo3pocna Ha 10 r? Kakoit oObem
(H.y.) KHCITOpO/a BBIAETUIICS Ha aHO1e?

23. DnekTpoau3 BogHOTO pacTtBopa xnopuaa Hukessi(Il), comepxkamero comp maccoit 129,7 r
MPOBOAMIIM TpU TOKe cuiior 5 A B Tedyenue 5,36 4. Ckonbko xjopuna Hukess(Il) ocranocs B
pacTBope M Kakoi 00beM xstopa (H.y.) BBIICTUIICS Ha aHo e ?

24. Tlpum smekTponm3e paciuiaBa HEM3BECTHOTO BEIECTBA MAacCOW 8 I' HA aHOJNE BBIACIUIICS
Bozopo 06bemoM 11,2 im® (H.y.). UTo 3T0 3a BemecTBO? MOKHO M POBECTH MEKTPOIIH3 €r0
BOJIHOTO pacTBopa?

25. Tlpu »snextposi3e ¢ HMHEPTHBIMH AekTpomamu 150 cm3 pacTBopa XJopujaa Kaiusl C
MaccoBoit goneit 5 % (p = 1,05 r/cm®) Toxom cunoit 8 A B Teuenne 1 u 40 MuH y aHOzA
BBLICNIIICS Ta3 oOvemMom 4,48 nm° (1.y.). OmpenenuTe KOHIEHTPAIMIO IIEJIOYH B
oOpa3zoBasiemcs pactBope (o, %).

26. Yepes pactBop cynbdara riuaka(ll) B reuenne 45,03 MuH mpoIycKaau MOCTOSIHHBIA TOK.
Onpenenure cuily TOKa, €CIM HM3BECTHO, YTO HA KAaTOJIE M AHOJIE BBIJCIUIUCH OIMHAKOBBIC
00BEMBI Ta30B, a Macca OJTHOTO IEKTPoJa yBenuymiack Ha 1,1 r. DIeKTpoabl UHEPTHBIE.

27. Dnexrpous 200 cm3 pactBopa cyinbdara meau(ll) ¢ Maccosoii noneit 6 % (p = 1,02 r/cm?)
MIPOJIOJIKANIM IO TE€X MOp, IOKa Macca pacTBopa He yMeHblmnach Ha 5 1. Kakas macca cyibdara
meau(Il) ocranace B pactBope mocine anekTpoanza’?

28. Yepe3 nieKTpoJiM3ep, 3alOJHEHHBIA BOJHBIM PACTBOPOM XJIOPHJA Kalus MPOIMYCTHIH
MOCTOSIHHBIN TOK (3JIEKTPO/bI MHEPTHBIE), B pe3ylbTaTe Yero Macca pacTBOpa YMEHbIIUIACh Ha
3,5 r. JIns HelTpanuzanuu OCTaBIIErocs pacTBOpa ObLIT U3PACX0I0BAH PACTBOP CEPHOM KHCIOTHI
(o = 8 %) maccoif 20,0 r. KakoBa macca ra3000pa3HbIX NMPOIYKTOB, 00pa30BaBIIMXCSA MPHU
NIEKTpOIH3E?

29. PacTBOp 3NEKTpOIMTA, COJEPIKALIET0 PACTBOPEHHBIH KUCIOPOJ, OMYCTUIM IUHKOBYIO
IUIACTUHKY M IIMHKOBYIO TJIACTUHKY, YaCTUYHO TOKPBHITYIO MeAbio. B kakoM ciydae mpoiiecc
KOPpO3UU IIMHKA MPOXOIUT MHTeHCHUBHee? CocTaBbTe 3JEKTPOHHBIE ypaBHEHUS aHOTHOTO M
KaTOJHOI'O IIPOLIECCOB.

30. Kak Bmusier pH cpensl Ha ckopocTh Koppo3uu xeneza u uumHka? [louemy? CocraBbTe
SJIEKTPOHHBIE YPABHEHHs AHOJHOTO M KAaTOJHOTO IPOLECCOB aTMOC(HEPHOM KOPPO3UM 3TUX
METaJUIOB.



JlJist MPpOMesKYyTOYHOM aTTeCTALIUM
OrneHOYHBIE MaTepHAIIBI IS SK3aMEHA COCTOSAT U3 KOMITJIEKTa OMIeToB (25 MITYK) ¢ 3aaHUsIMU
TEOPETUYECKOI0 U MPAKTUUECKOT0 XapaKTepa /Ui IPOBEPKU MPAKTUUECKUX YMEHUN

[IpuMepsl sK3aMEeHAIIMOHHBIX OUJIETOB:
Buner Ne 1

Bomnpoc 1: [Ipenmer xumun. 3HaueHne 3HaHUH B 00J1aCTH XUMUH [T HHKEHEPOB-YHEPT€THKOB
U B XKU3HEAeATeIbHOCTU. OTBET NOSICHUTE. BHIYMCINTDL MOJISIPHYIO MacCcy SKBUBAJIEHTa CEPHOI
KHCJIOTBI, €CIIU B pEaKLMI0 BCTYNWIO 12 r Mmaruus u 24,5 r cepHON KUCIOTHI.

Bompoc 2: I'maponus coneit. Kakyro peakiyo 10JKHBI UMETh PaCTBOPHI CIEAYIOUINX COJICH:

NaCN, ZnCl,. OTBer noaTBepAMTE COOTBETCTBYIOIIUMH MOJICKYISIPHBIMU U HOHHO -
MOJIEKYJISIPHBIMHU YPaBHEHUSIMH.

Bompoc 3: Ot kakux (pakTopoB 3aBUCUT CKOPOCTh XUMuueckon peakuuu? [Ipusenure

(OopMyIMPOBKY OCHOBHOT'O 3aKOHA XUMHUYECKON KMHETUKH. Peakius uier no ypaBHEHUIO:
2NO+0; = 2NO..

KonnenTpamus okcuaa azora Opuia pasHa 0,8 MoJb/J1, @ KOHIIEHTpAIMs KHCIOPOia paBHa

0,6 moub/n. Kak M3MEHUTCS CKOPOCTh PEaKIINH, €CIIM KOHIIEHTPAIHIO KHCIOPO/Ia YBEITUMINUTh B

TpH pa3a, a OKCHJA a30Ta B YEThIpe pa3za?

buner Ne 2

Bompoc 1: ChopmynupyiTe TpUHITUIIBI U MPABHUIIA 3aMIOJTHEHUS SJICKTPOHAMH YPOBHEH U
ITOYPOBHEN B MHOTO3JIEKTPOHHBIX aTOMAaX. SIBIISIFOTCS JIM 3JIEKTPOHHBIMU aHAJIOraMu
3JIEMEHTBI C MOPAAKOBBIMU HOMepaMu 19 u 29?7 OTBeT nosicHUTE.

Bomnpoc 2: Xumudeckoe paBHoBecue. [Ipunnumn Jle [llatense. Ykaxute, OyaeT v MOBBIIICHHE
JABJICHUS CMEIAaTh PAaBHOBECHE B TOM K€ HAMPABICHUH, YTO U MOHMWKEHUE TEMIIEPATYPbI

CHas (1) + S (1) «> CS2(r) +H2S(T) AH>O0.

Bomnpoc 3: B kakoM KoJInuecTBE BOJbI ClIeAyeT pacTBOPUTH 30 T XJopuaa HATpUs IS
noxy4yeHus 7%-Horo pactsopa?

bumner Ne 3

Bomnpoc 1: [IpuHiumnel 1 mpaBuiia 3ali0JTHEHUS 3JIEKTPOHAMHU YPOBHEH, TOAYPOBHEM,
op6uTtaneii. Hanumure s1eKTpoHHBIE (HOPMYIIBI 3JIEMEHTOB C MOPSAIKOBEIMU HOMEpaMu 22 U
23. Ykaxure ux nosuoxenue B [1C3, uncio HecnapeHHbIX 3JIEKTPOHOB.

Bomnpoc 2: Ckopoctb xumuueckoi peakuuu. OCHOBHOM 3aKOH KUHETUKU. CKOPOCTh
XUMHYECKON peaKInu

2C0O + 02 = 2CO0O2

IpU KOHIEHTpaIusx pearupyromux Bemiects ¢ (CO) = 0,3 moub/1, ¢ (02) = 0,15 MoJb/1 paBHa
1,2:10-3 Monb-1-c. BeruncuTe KOHCTAHTY CKOPOCTH PEAKIMH.

Bormpoc 3: Beruncnute Maccy Bojibl, HEOOX0IUMYIO A7sl pacTBopeHus 20 T xJopuaa HaTpus AJs
noxydeHus: 10%-Horo pactBopa? BeIUHCINTh HOPMAJIBHOCTh U MOJISIPHOCTh TPUTOTOBIIEHHOTO
pacTtBopa.

bumner Ne 4
Bompoc 1: Monnas xumudeckast cBsizb. MexanusMm ee obpa3oBanus. Hanuimmre moyiHeie

ANEeKTpOHHBIE (GOPMYITBI 371eMeHTOB 34 1 47. YKaKuTe BAJICHTHBIEC SJIEKTPOHBI, YHCIIO
HECIapEHHBIX AINEKTPOHOB.



Bomnpoc 2: T'maponus cosneid. Beerna i HeUTpanbHOCTh pacTBOpa COJIM yKa3bIBaeT Ha
OTCyTCTBME rujposn3a? Hanumure ypaBHEHUs peakluii THAPOJIN3a B MOJIEKYJIIPHOM U HOHHO-
monekyisipuom Buze st NHsF, FeClz, NaxSOa.

Bompoc 3: PaccunTaiite cTaHAapTHYIO SHTAJIBIINIO U CTAHAAPTHYIO SHTPOIIUIO XUMHUUYECKOMN
peaxkuuu:

2NH3(t) + SO3(r) + H20(r) = (NH4)2SO04(k)

buner Ne 5

Bomnpoc 1: OcHoBHble OHATHS XUMUYeckol kuHeTuku. [Ipasmino Bant-I'odda. YpaBuenue
Appenunyca. Ha ckoJIbKO IpaJlycOB HY>KHO MOBBICUTh TEMIIEPATYPY, YTOOBI CKOPOCTh pEaKLUU
Bo3pocna B 81 pa3? TemneparypHsiit k03QdUIIUEHT paBeH 3.

Bomnpoc 2: Kopposus. MeToibl 3aiuThl 0T KOppo3uu. OMUIIUTE TPOIECC PrKaBICHHS JKelle3a

BO BIIaXXHOU atMocdepe. Hamummure ypaBHEHHS] COOTBETCTBYIOIIUX PEAKITUH.
Bompoc 3. Beruucaure pH 0,05 M HCl u 0,05 M CH3COOH.
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