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1. Ieas,
AUCHUIJINHE

[{enbto OCBOEHUS TUCHUIUIMHBI «XUMUSD) ABJISICTCA U3YYCHUE XUMUYECKUX
CUCTEM U (YHIAMEHTAJIBHBIX 3aKOHOB XHMHH C TO3WUIIMA COBPEMEHHOW HAYKH,
dbopMHpOBaHUE 1IETTOCTHOTO €CTECTBEHHOHAYYHOTO MHUPOBO33PCHHUSI.

3a1a4d W IUIAHHPYeMble PpPe3yJbTaThl O00y4YeHHMs 110

3az:aanI/I JUCHUIIIINHBI SABJIAIOTCA: O6y‘I€HI/I€ TCOPCTHUUCCKUM OCHOBaM
3HAHUK O COCTaBE XMMHUYECCKHX BCHICCTB, O 3aKOHOMCPHOCTAX IIPOTCKAHHA
XUMHNYCCKHUX peaKHHﬁ, IIPUBUTHA HABBIKOB IMPUMCHCHHA TCOPCTUYCCKUX 3HAHUU
L pCIICHUA ITPAKTUYCCKUX 3a1a4.

KoMnereHunu 1 HHIMKATOphl, (POpMUpYyEMBIE Y 00YUaIOIIUXCS:

KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIIUN

OIIK-1 — IlpumeHaTh
€CTECTBCHHOHAYYHBIC U
OOIIenHKCHEPHBIC 3HAHUS, METO/IbI
MaTeMaTHYECKOT0 aHAIIN3a U
MOJICIIMPOBAHUS B TPO(ECCHOHATLHOU
e TSIIbHOCTH

KOI[ 1 HAUMCHOBAHUC HHIAMWKATOpa

OIIK-1.3 — JleMOHCTpUpYET 3HAHHE OCHOBHBIX
3aKOHOB XMMHUH ¥ TOHUMAaHUE XUMUUYECKHUX
MIPOLIECCOB

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByomMe TUCUUIIMHBL (MOAYIH), ipakTuku, HUP, np.: Her

[Tocnenyroume muctuinHbel  (Moxynu), npaktukud, HUP, np.: «OcHoBbI
BOJIOTIOATOTOBKW, «Texnonoruu 06padotku Boasl HA TOC u ADCy», « TexHomorus

[EHTPAIM30BAHHOTO TPOM3BOJCTBA DJIEKTPUUECKOW DHEPIHMH M TEIUIOTHI»,
«MarepuanoBeieHHe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MATEPUATIOBY.
3. CTpyKTYypa M cofep:KaHue JUCHUITHHDI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM PopMBI 00yUeHUS
Bun yuebHol paboThl Beero | Bcero | Cemectp
3E 4acoB 1
OBILAS TPYJIOEMKOCTD JIMCIUTUIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 61 61
AYJUTOPHAS PABOTA 1,38 50 50
Jleku 0,44 16 16
[IpakTrueckue (CeMUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopaTopHbIie pabOThI 0,44 16 16
CAMOCTOSITEJIbHA I PABOTA OBYYAIOILETOCS | 0,62 22 29
[IpopaboTtka yueOHOTO MaTepuana 0,62 22 22
KypcoBoii mpoeKT - - -
KypcoBas padota - - -




[TonroroBka K MPOMEXYTOUHOM aTTECTAIUH 1 36 36

[IpomexyTouHas aTTecTanus: 3

3.2. Conep:kaHue AUCUMILUIMHBI, CTPYKTYPUPOBAaHHOE IO pa3aejaM H
BHJaM 3aHATHH

Paznenbr Pacnpenenenue ®opmbl 1 | HIEKCHI THAMKATOPOB

JUCIUTUTUHBI TPYZAOEMKOCTH BU/I bopMupyeMbIx

10 BuaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHIMH

Bcero yacos

TICKITUU
p. 3aH.

| 1a6. pad.
| cam. pao.

TK1 OIIK-1.3. 3

w
(ep]
SN

Paznen 1. Ilpeamer
XUMUHU. Crpoenue
XUMHUYECKHUX
COE€IMHEHUN

Paznen 2.1 36 6 6 8 8 TK2 OIlK-13.3, ¥
3aKOHOMEPHOCTH
POTEKAHUS
XHUMHUYECKUX
npoueccoB. PacTBopsl

Paznen 3. 36 6 6 6 8 TK3 OIIK-1.3.3,VY,B
OKHUCIHUTENLHO-
BOCCTAaHOBUTEJILHEIE
CBOMCTBA  BEIIECTB.
DIEKTPOXUMHUYECKUE
MPOIECCHI

DK3aMeH 0 0 oM1 OIIK-1.3.3,Y, B

HToro 3a 1cemectp 108 16 16 18 22

3.3. Coaep:xkanue AUCHUTIHHBI

Paznen 1. [Ipenmet xumun. CTpoeHHE XUMUUYECKUX COCIUHEHHUIA.

Tema 1.1. OcHOBHBIE HOHATHS W 3aKOHBI XMMHHU. 3HAYECHUE XUMHU IS
PHEpreTUYecKkor otpaciau. Marepuss U GOpMBI  CYIIECTBOBAHUSI MATEPUHU.
ITepnonnueckuii 3axkon J[.M. MenneneeBa. Ilepuonnueckas cucrema JI.1.
Menpeneesa. [lepuoanueckre CBOMCTBA 3JIEMEHTOB.

Tema 1.2. Crpoenune BemniecTB. CTPYKTYpHBIE YAaCTHIBI BEIIECTBA: aTOM,
MOJIEKYJia, MOHBI, paaukansl. BonHoBoe ypaBHenue lllpegunrepa. DnekTpoHHas
opoutans. KBanToBbie umcna. PacnpeneneHue 3JIEKTPOHOB B aToMe IO
SHEPreTUYECKUM YPOBHSIM M TOAYypoBHsAM. IIpaBuiia KBaHTOBOM MEXaHUKH.
[Ipunuun muHuManbHOW sHepruu. 3amper [laymu. IlpaBuno I'ynpa. IlpaBuna
KneukoBckoro.

Tema 1.3. Xwumuueckas CBs3b. Buibl, XapakTepUCTUKH, CBOWCTBA
XAMUYECKOM  CBA3W. MeToa  BalIeHTHBIX  cBsA3ed. KoBaneHTHass  CBS3b.
Mertamyeckass cBs3b. VOHHasg CBS3b. Bopoponnas cBsA3b.  ArperatHoe




COCTOSIHME BeIIEeCTBA. ['a3, )KUAKOCTh, KUJKUE KPUCTAILIBI.

Paznen 2. 3akoHOMEPHOCTH MNPOTEKaHUS XHUMHYECKHUX ITPOIECCOB.
PactBopsI.

Tema 2.1. DOHepreTmka XUMHYECKHX peakiuid. (OCHOBHBIE MOHSITHUSA
XUMUAYECKOW TEPMOJMHAMUKHU: CHCTEMA, IAPAMETPbl COCTOSHHS CHUCTEMBI,
GyHKIUHA COCTOSTHHSI CUCTEMBI, (aza. DYHKIIUN COCTOSHUS CUCTEMBI: BHYTPCHHSISI
DHEprusi, DSHTaNbIUs, OSHTpomus, dHeprus [ubOca, sHeprus [‘eapmrosnbia.
CaMonpou3BoIbHBIE MPOLIECCHL. TepMOIMHAMUYECKHI MOTEHINAN KaK KPUTEPH U
BO3MOKHOCTb ITPOTEKAHUSI XUMUYECKHUX MPOLIECCOB.

Tema 2.2. Xwumnueckass KuHeTHKa. CKOpOCTh XHUMHUYECKON pEAKIUH.
3aBUCHUMOCTh CKOPOCTH PEAKIMU OT KOHLEHTpPALWH, OT TemmepaTypsl. [IpaBuiio
Bant-I'odda. Ypasuenue Appenuyca.

Tema 2.3. Katanuz. OCHOBHbIE IOHATHUA KaTainu3a. Teopuun KaTainsa.

Tema 2.4. Xumnueckoe u ¢azoBble paBHOBecHs. OOpaTHMble XUMHYECKHE
npoueccol. /nHamuueckoe xumudeckoe paBHoBecue. [lpuniun Jle—Illarense.
BnusiHMe KOHIIEHTpalUMW BEIIECTB, MABJICHUS, TEMIEPATyphbl, KaTaJIU3aTopa Ha
CMEIIEHUE XUMHUYECKOro paBHOBecHs. OCHOBHBIE MOHATUS (Pa30BBIX PABHOBECHUHU.
da30BbI€ JUAarpaMMBl.

Tema 2.5. PactBopsl. Jucnepcuble cucteMbl. CrnocoObl BbIpaKEHUS
KOHIIEHTpAIlMU PacTBOPOB (MaccoBas JI0Jsl paCTBOPEHHOTO BEIIECTBA, MOJSpHAs
KOHIIGHTpAIMsi, MOJISIpHAsl KOHLIEHTpAIUsl SKBUBAJIEHTa, TUTp). MjeanbHble
pacTBOpHI. PeanbHbIe pacTBOPBL.

Tema 2.6. PactBopbl 35€KTponauTOB. JlMccommanuss W accoluaius.
CosbBaraiuss ©  rujaparanug. [eopust 3IEKTPOJUTHYECKON  AUCCOLMALUU
Appenuyca. CwibHble U chaObie  AJeKTpoiauThl. CTENeHb W KOHCTaHTa
nucconuaru. Pacuer pH pacTBopoB cabbIX U CUIIBHBIX JIEKTPOJIUTOB. [ uaponus
cosiei. pH pacTBOpOB pa3iIMUHBIX TUIOB THAPOJIN3A COJICH.

Paznen 3. OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA  BELIECTB.

DNEKTPOXUMHUYECKHE MPOLECCHI.
Tema 3.1. OxucnurenbHO-BoccTaHOBUTEIbHBIE peakiuu (OBP). OxucnurenbHo-
BoccTaHOBUTENbHbIE peakiuu (OBP) ux ponp B mpupone, TEXHUKE, SJHEPTETHKE.
Teopus oxucienus BoccranoBieHus. Oxucnurens. BocctanoBurens. PaccranoBka
kod(pdunreHToB B ypaBHeHUsiXx OBP HOHHO-3JIEKTPOHHBIM METOJIOM.

Tema 3.2. lanpBaHnueckue 3JI€eMEHTHI. JIBOMHON SJIEKTPUYECKUN CIOM.
DNEeKTpOHbIA MOTEHIHAN. DJIEKTPOAbl MepBOro pojaa. YpaBHeHue HepHcra nis
METAJUIMYECKUX WM Ta30BbIX 3JEKTpPoAoB. YpaBHeHue Hepucra. Konctpykuusa u
QIIEKTPOAHBIE  MPOLECCHI  BOJOPOJHOIO M KHUCIOPOJHOIO  DJIEKTPOJIOB.
[NaneBanmueckuit snement (I'D) Manwdnsa - fAxobu. [lpunnum paboter I'D.
Katonmnple ©  aHOIHBIE TIPOIECChl, TokooOpasyromias peakiusa. IJC
rajJbBaHUYECKOTO 3JIEMEHTA. TOMIMBHBIC 3JIEMEHTBI. AKKYMYJISTOPBI.

Tema 3.3. DiIeKTpOIN3 PaCTBOPOB U PACIIIABOB JIEKTPOJIUTOB. DJIEKTPOJIHU3
paciuiaBoB M pacTtBOpoB. 3akoHbl Dapaned. DakTopbl, ONPEACIAIOIINE
MIOCIIEIOBATEIBLHOCTD PAa3psAia HOHOB IIPHU AJIEKTPOJIU3€E PACTBOPOB.

Tema 3.4. Koppo3ust BemectB. MeToabl 3alUThl METALUIOB OT KOPPO3HH.
MeTonpl 3amuThl METAUIOB OT Koppo3uu.  Kriaccudukamuss KOppO3MOHHBIX
MPOIECCOB. XUMHUYECKAST KOPPO3UA. IDIEKTPOXUMHUYECKAsT KOPPO3UsSI METAIIOB C



KUCJIOPOJIHOW Y BOJOPOJIHOUN ACTONSPU3ALACH.

3.4. TemaTuyeckni MJIAH NPAKTUYECKUX 3AHATHI

Paznen 1. [Ipenmer xumun. CTpoeHUE XUMUYECKUX COCTMHEHUM.

1. Crpoenne artoma. Ilepuoanueckuii 3aKOH M TEpPUOJUYECKas CHCTEMa
xuMH4eckux 3jaemMeHToB (.M. Menaeneena.

2. XMHAYeCKas CBS3h

Pazgen 2. 3akOHOMEpPHOCTM TPOTEKAHUS XHUMHYECKUX IPOLIECCOB.
PacTtBOpBI.

3. TepMoIMHAMHYECKUE PACUETHI.

4. Xumudeckasi KHHETHKA.

5. XUMHUYECKOE paBHOBECHE.

6. CiocoObl BEIpaKEHUSI KOHIICHTPALIUU PACTBOPOB.

Pazgen 3. OKHCIMTEILHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA  BEIIECTB.
DIEKTPOXUMHUUYECKHE MPOIECCHI.

6. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE pEaKIMUu. MeToabl pacCTaHOBKHU
ko3 dunnentor 8 OBP

7. DNEKTPOXUMHYECKHUE MPOoIecchl. ["albBaHUYECKUNA AIIEMEHT.

8. Koppo3sus meramion

3.5. TemaTuyeckuii MJ1aH JJalOPATOPHBIX padoT

Paznen 1. [Ipenmer xumun. CTpoeHUE XUMUYECKUX COECTMHEHUM.

1. Texnuka Oe3omacHOCTH Tpu paboTe B XUMHYECKOM Jaboparopuwu.
JlabopaTopHoe 000pyI0BaHKE U XUMHYECKas TIOCyAa.

2. Onpepenenue MOJISIPHON MacChl SKBHBAJICHTOB

Paznen 2. 3akOHOMEPHOCTH MNPOTEKaHUS XHUMHYECKHX ITPOLIECCOB.
PacTtBopsEI.

1. OnpeneneHue TEIIOTHI PEAKIIMH HEHTpaTH3aluu

2. 3aBUCUMOCTbh CKOPOCTH PEAKIMH OT KOHIEHTPAIIMU BEIIECTB. 3aBUCUMOCTh
XUMHNYCCKOT'O PaBHOBCCHA OT KOHICHTPAIlKU BCIICCTB.

3. CrmocoObl BbIpaXXeHHsI cOCTaBa pacTBOpOB. IIpuroromieHue pacTBOpOB
3aJJaHHON KOHIICHTpAIMK U3 0oJiee KOHIIEHTPUPOBAHHOTO PACTBOPA.

Paznen 3. OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA  BELIECTB.
DIEKTPOXUMHUYECKHE MPOLECCHI.

4. OKUCIUTEILHO-BOCCTAHOBUTEIbLHEIE pCaKknuun

5. DnekTpous.

6. U3mepenue HanpspkeHus u pacuet J/1C raapBaHUYECKOTO DJIEMEHTA.

7. Koppo3zust meTanios

3.6. KypcoBoii npoekT /KypcoBasi pa6ora
JlanHblii Buj paboThI HE MPEAYCMOTPEH YUEOHBIM TIAHOM.

4. OueHuBaHue pe3yabTATOB 00y4eHUsI

OrneHnBaHme pe3yJbTaTOB OOY4YEHUS IO AUCITUIUIMHE OCYIIECTBISIETCS B
paMKax TEKYIEro KOHTPOJISI M TPOMEKYTOYHOH aTTECTAIlMH, MPOBOIUMBIX II0
oabHO-perTuHroBoit cucreme (bPC).

[IIkama oreHKH pe3yabTaTOB O0yUCHHUS 11O AUCITUTUIHHE:



YpoBeHb c(hOpMHUPOBAHHOCTH

NMHIUKATOpa KOMIICTCHIIMH

N . Huxe N
Bricokuii | Cpennuit Huzknii
3anaHu- CpeaHero
Koz Koxn POBAHHBIE |67 85 10 100| ot 70 110 84 | 0T 55 710 69 [ 0T 0 110 54
KOMIIe- | WHIUKaTopa pe3yJIbTaThI
TEHLMU | KOMIIETEHIIUH | OOYYEHUS 110 Ilkana ouennBanus
VCIUIUINHE HEYI0B-
acn YIOBJIET- YA
OTJINYHO XOpouIo JICTBOpU-
BOPUTCJIILHO
TCJIBHO
3a4TEHO HE 3aYTCHO
3HATh:
OCHOBHBIE 3Haer 3Haer [Tnoxo YposeHn
TIOHSTHS U | OCHOBHBIC | OCHOBHBIE | 3HAET 3HAHMI
3aKOHBI O00Ieli | HOHATUA U | TOHATHUS U | 3aKOHOMe | HHUXKE
XUMUH, 3aKOHBI 3aKOHBI pHOCTHU MHHUMAT
XUMHUYECKON obrueit oOreit npoTtekanu | PHPIX
TepMOaMHaMuKy | XUMAH, XHUMHH, a1 lee6OBaH
u kuHeTHKH; | SAKOHOME | 3a10m0Me | mpomneccos | A¥
KpUTEPUH, PHOCTH pHOCTH nomyckaer | AMEIOT
MPOTEKAHU MeCTO
onpezensIomMe | NPOTEKaH | MHOXKECTB Obte
rpyObI
HampaBlIeHUE H usi 0 Py
MIPOLIECCOB OLIMOKHU
rIyouny He IPOIIECCOB | HETPYOBbIX
1112 (0N
CaMOMPOU3BONL | 1o veaer | HO
HOTO OITHGOK JTOTTyCKaeT
MIPOTEKAHUS HECKOJIBKO
XUMHYCCKHX | HETpyOBIX
DJICKTPOXHUMHUYC OmIMOOK
CKUX
MIPOIIECCOB.
METh:
OIK-1 | OIK-1.3 x
CaMOCTOATENIBHO | pelLIaTh pelarhb Pemate IIpn
pemarh TUTIOBBIC | TUTIOBBIC | TUTIOBBIC | PEIICHUU
KOHKPETHBIC 3aMa4ll W | 33J1a4M | | 3a/1a4u THTIOBBIX
3a/1a4u U3 | 3a/1aHus 3aaHusl B | C 3ama4  He
Pa3IUnYHBIX B TIOJIHOM | B TIOJIHOM | HETpyOBIM | POJEMOH
pasnenon o0Beme o0veme c | U CTpupoBa
XUMHH, 0e3 Hefouera | OIMOKaMH | HBI
0JIb30BaThCS OIIMOOK MH Hin OCHOBHBIC
COBPEMEHHOM BBIIOJIHAT | YMCHUA,
Hay4HOi - b 3aJIaHus I/IMeéOTCﬂ
rpyObIe
MIPOU3BOJICTBEH He B | TPY
= MOJIHOM OIIMOKHU
HOI
. o0Bneme
amnmapaTrypoiu
JUISL TIPOBEACHHUS
WHXCHEPHBIX
U3MEpPEHUI u
Hay4YHBIX
HCCJICIOBAHUM.
BJIAJIETh:
nHpopManuel o | METOAMKO | METOJIUKO ‘ 0a30BBIMU ‘ IIpu




(v v

Ha3HaA4YCHUU U | U nu HaBbIKaMU | pCHICHUHA

o0nactax IIPOBEICH IIPOBEICH IIPOBEACH OKCIICpUM
MIPUMEHEHUS us ust us CHTaJIbHBI
OCHOBHBIX XUMHUYECK XUMHUYECK XUMHYECCK X 3a4a4
XUMUYECKHUX oro oro oro HMEIOTCS
BEIIECTB SKCTepuM | dkcriepum | PKCTIEPHM rpy6g1e
eHTa 0e3 | eHTa c | CHTa, OLIMOKH
HMEIOTCS
omnOOK W | MUHUMAJIb CroTC
HerpyObie
HEIOYCTOB | HEIMH
OIINOKHU
omnOKaMu
H
HegoueTa
MH.

OueHOYHBIE MaTepUaIbl JUIi TPOBEACHUS TEKYIIEro KOHTPOJIS |
MIPOMEXKYTOUHON aTTECTalluM MpHUBENCHBI B IIpuioxkeHnu Kk pabodeil mporpamme
JIMCLIUTLINHEL.

[TonHBIN KOMIUIEKT 3aJJaHUid U MaTepHUaoB, HEOOXOIUMBIX JJIsl OIICHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO NUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTyuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCTHILTHHBI

5.1. YueOHO-MeTOANYECKOE 00ecIIeYeHue

5.1.1. OcHoBHas qUTEpaTypa

1.

Oo6mas xumus : yuebnuk s By3os / H. B. KopoBuHn. - 6-e u3z., ucrp. -
M. : Bercm. mk., 2005. - 557 c. : min. - ISBN 5-06-004403-3. - Tekcr :
HETIOCPEICTBEHHBIN.

I'muaka H. OOmas xumusa : yyeObnoe mocobue / I'muuka H., JI. —
Mocksa : KuoPyc, 2023. — 749 c¢. — ISBN 978-5-406-11166-6. —
URL: https://book.ru/book/947684 (mara obpamenus: 06.03.2023). —
TEeKCT : 3IIEKTPOHHBIN.

KopoBun H. OOmias xumusi: 1abOpaTOpHBIM MNPAKTUKyM : ydeOHOe
nocobue / Koposun H., B., mox o6ur., pea., Kameimosa B., K., Yapuc E.
. — Mocksa : KaoPyc, 2022. — 335 c¢. — ISBN 978-5-406-09543-0.
— URL: https://book.ru/book/943190 (nara o6pamenus: 06.03.2023). —
TeKCT : DJIEKTPOHHBIN.

5.1.2. J/lonoiHuTeILHAS JIUTEPATypa

4.

5.

Xumus : koHcrekt jgekuuil / JI. @. laitnytaunoBa. - Kazans : KI'QY,
2014. - 80 c. - 4766. - TekcT : HEMOCPEICTBSHHBIN.

O6mrast xumus. Teopwust u 3agaun / H. B. Koposun, H. B. Kynemos, O. H.
I'onuapyk [u ap.] ; Ilox pen.: Koposun H. B., Kynemos H. B.. — 7-¢




u3., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 492 ¢. — ISBN 978-5-

507-45895-0. — Tekcr: onexTpoHHbli// JlaHb :  3NEKTPOHHO-
oudmuoTeunas cuctema. — URL: https://e.lanbook.com/book/291182
(mara oOpamenus: 06.03.2023). — Pexum poctyna: s aBTOPHS3.
ITOJIb30BATEIIEH.

6. Xumus : yueb-mpakt. nocodue / JI. ®@. Vpsanosa, H. JI. Yuumpona. -
Kazanr : KI'DY, 2002. - 200 c. - ISBN 5-89873-023-0. - Tekcr :
HEIMOCPEACTBEHHBIN.

7. Xumus : mpaktukyM / coct.: X. B. 'mbangynnuna, [{. ®. INaitnyTauHOBa. -
Kazanp : KI'DY, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - Tekcr :
BJICKTPOHHBIM.

8. Opranuzanusi CaMOCTOSITENIBHOW pabOThl CTYIEHTOB MO JUCITUIUIMHE
«Xumust» : yaebHoe nocobue / coct. [[. ®@. lNaitnytauHoBa. - Kazanp :
KI'DY, 2015. - 64 c., 989 Kb. - URL.: https://lib.kgeu.ru. - ~b. . - Texcr
: DJIEKTPOHHBIN.

5.2. Undopmannonnoe odecneyeHue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

1. DnexTpoHHO-OMOIMOTEeYHast cucTema «Jlanby, https://e.lanbook.com/
DHIMKIIONEINH, CJIOBAPH, CIipaBOYHUKH, http://www.rubricon.com

2. TToptan "OTtkpeiToe odpasosanue",http://npoed.ru

3. Enunoe OKHO JOCTyTa K o0Opa3oBaTeIbHBIM pecypcawm,
http://window.edu.ru

5.2.2. TlpodeccuonanbHbie 0a3bl AaHHBIX / MH(OpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI

1. CpaBoyHast ~ mpaBoBas  CHCTEMa «Koncynpranut  Ilmrocy,
http://consultant.ru

2. [Topran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
BhICIIIEro oOpa3oBanus, http://fgosvo.ru

5.2.3. JIuIICH3MOHHOE ¥ CBOOOJHO PacCHpOCTpaHsIEMOE MPOrPaMMHOE
oOecrieueHne TUCIUILINHEI

1. Bpaysep Chrome. Cucrema noucka wHGOPMAIMK B CETH HHTEPHET
(BKJTIOUAst PyCCKOA3BIUHBIN HHTEpHET), https://www.google.com/intl/ru/chrome/

2. Adobe Acrobat. ITaker nporpamm, https://get.adobe.com/ru/ reader/

3. LMS Moodle. Copemennoe IPOrPaMMHOE obecrnieueHne

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

6. MaTtepua/ibHO-TeXHHYeCKOe o0ecneyeHue JTUCIUNIMHBI



HanmenoBanue BHUaa

HaumenoBanue yueOHOI

y4eOHOU pabOTHI ayAUTOPHH, [lepeuensr HEOOXOIUMOTO OOOPYOBAHUS U
CIIeIUATH3UPOBAHHON TEXHUYECKUX CPEICTB 00yUYCHHS
sabopaTopuu
Jlexuun Vuebnas  aymuropust | Creruann3upoBaHHAsI yueOHast me06erbp,
IPOBCNICHUA 3aHATHH| TEXHHYECKHE CPEACTBA 00YUCHMUS, CIIyKaIKie 1JIs
JICKIIHOHHOTO THIIA MPEACTaBICHUS  y4eOHOW  MH(pOpManuu
OonpmION  ayAUTOpPHH  (MYJIBTUMEIUHHBIN
MIPOEKTOpP, KOMIBIOTEP (HOYTOYK), DKpaH),
JIEMOHCTPAIOHHOE 000pyI0BaHUE, y4eOHO-
HarJIsiJHbIe TOCOOUS
[Mpaktnyeckue |YueOnas  aymuropus | Crienuanu3upoBaHHass — ydeOHas — meOenb,
3aHATUSA NPOBEIICHUS 3aHATHH| TeXHUYECKHE CpelcTBa 00yueHus (HOYTOYK),
CEMUHAPCKOTO THNA,| skpaH,  JOCKa  ayJWTOpHas,  Ta0yuia
TPYHIOBBIX 1 MHAMBULY" \eyneneesa, "CraHapTHEIN pan
ANBHBIX KOHCYJIbTALHH, AJIEKTPOJIHBIX MoTeHnanoB", Tadnuma no Th.
TEKYILEro KOHTPOJIS I/I
IMPOMCIKYTOUHOU aTTCCTALIUN
JlabopatopHubie |Yuebnas nadoparopust B-510, | Cneunanusuposannoe nabopaTopHOe
paboTHI B-519. obopynoBanue 1O MpodWI0  JTAdOpATOPHH:
ycTporictBOo  BblpsMutrensHoe  BCA-5K,
IITAaTUBbl ~ METAJUIMYECKUE,  XUMUUYECKHE
peaktuBbl (0T 10 T 10 1 Kr B CTEKJISTHHOW
MJJACTUKOBOM Tape), XUMHUYECKasi CTEKIISTHHAS
nocyaa, tabnuua MenpaeneeBa, Tabnuia Mo
TBb, Tadmma "CranaapTHBIN pan
AIEKTPOIHBIX MOTEHI[MAIOB", JIOCKa
ayJIuTOpHAs.
CamocrosTenbHasa |KoOMIbIOTEpHBIN Ki1ace ¢ CnennanusupoBanHas yaeOHas mebenb Ha 30
pabota BeIxozioM B MuTeprer B-600a | nmocagounsix  Mect, 30  KOMIIBIOTEPOB,
TEXHUYECKUE cpencTBa oOy4eHust
(MyIbTHME-TUIHBIA TPOEKTOP, KOMIIBIOTED
(HOyTOYK), 9KpaH), BHJICOKaMEpBHI,

IporpaMMHoOe o0ecrieueHue

YuraabHBIN 3a1
OUOIMOTEKH

CrneunanusupoBaHHas MeOeb, KOMIbIOTEPHas
TEXHHMKA C BO3MOXXHOCTBIO BBIX0/1A B
WNurepuer u obecnedenuem aoctymna B OMOC,
9KpaH, MyJIbTUMEIUNHHBINA POEKTOD,
MIpOrpaMMHOE oOecreyeHue

7. OCO0eHHOCTH OpraHM3alUM 00Pa30BATEILHON esITeJIbHOCTH ISl
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIUI0B

JIula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370poBbsi (OB3) u uHBamuapbl
UMEIOT BO3MOXKHOCTh OECHPEMNSTCTBEHHO TIEPEeMENIaThCsl W3 OJHOT0 y4eOHO-
71a00paTOPHOTO KOPITyca B IPYTOM, MOTHATHCS Ha BCE ATAKK YIeOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAThCSI B YUEOHBIX M MHBIX MOMEIIEHUSIX C YYETOM OCOOCHHOCTEU
NICUXO(U3UYECKOTO Pa3BUTHS U COCTOSIHUS 3/I0POBDSI.

st o6yuenus auin, ¢ OB3 v uHBaNuA0B, UMEIOMIMX HAPYILIEHUSI OMOPHO-




JIBUTATEJIBHOTO arnapara, 00ecreueHbl YCIOBHs OeCpensiTCTBEHHOTO I0CTyNa BO
Bce yueOHble momenieHus. MHpopmanms o cnenuanbHbIX YCIOBHSIX, CO3IaHHBIX
st oOyvaronmxca ¢ OB3 ¥ MHBanuaOB, pa3MeEllleHa HAa CalTe YHUBEPCUTETA
www//kgeu.ru. HMmeercs BO3MOXHOCTP OKa3aHUAg TEXHAYECKOW  MOMOIIHA
ACCHCTEHTOM, a TaK)K€ YCIyT CypAONEPEBOTYMKOB U TH(PIIOCYPIONEPEBOTUUKOB.

Jns amantamuu Kk Bocmpuathio JmnamMu ¢ OB3 u uHBamugamMu C
HapyLIEHHBIM CIIyXOM CIIPaBOYHOr0, Y4Y€OHOro Marepuaia MO JUCUUILUIMHE
00€eCIeYnBaIOTCs CIETYIOUTUE YCIOBUS:

- IS JIydlied OpUeHTAallMd B  ayJAUTOPUH, MPUMEHSIOTCS CUTHAJIbI
OTIOBEILICHUS O HavaJie U KOHIE 3aHATHS (CIOBO «3BOHOK) MUIIETCS Ha I0CKE);

- BHUMaHUe cia0ociblaniero oOy4arouierocss MpUBIEKAETCS Ie1arorom
YKECTOM (Ha IJIeHO KIaJETCs PyKa, OCYILLIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pazroBapuBasi ¢ OOyYaroOIIMMCS, MEJAaroru4eckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKHMH NPEIJIOKEHUSIMH, OO0ecrednBasi BO3MOKHOCTh
YTEHUsI 10 TyOam.

KommneHncanusi 3aTpy/lHEHUI pEYEeBOTO M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
caboCbIIAIMX 00yYarOIUXCs MPOBOAUTCS IMTyTEM:

- UCTIOJIb30BAHUSI CXEM, JUArpamMM, PUCYHKOB, KOMITbIOTEPHBIX MPE3CHTAIINI
C TUMNEPCChUIKAMU, KOMMEHTUPYIOIIMMHU OTJEIbHbIE KOMIIOHEHTHI H300paKEeHHUS;

- PETYJISIPHOTO TMPUMEHEHUs YyIpaXHEHUW Ha Tpaduyeckoe BbIACICHUE
CYIIECTBEHHBIX IPU3HAKOB MIPEAMETOB U SIBICHUMN;

- oOecriedeHHs] BO3MOXHOCTU JJisi OOydarollerocss MOJYyYUTh aJpEcHYIO
KOHCYJIBTAIIUIO 110 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Hnst agantamuu Kk Bocmpusituto jmiamu ¢ OB3 u uHBamugamu ¢
HApYIIEHUSIMUA 3PEHHS CIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepuara,
MPEAYyCMOTPEHHOTO  00pa3oBaTeIbHOM  MPOrpaMMOW MO  BBHIOpAaHHOMY
HaIpaBJIEHUIO MOATOTOBKHU, 00ECIIEYMBAIOTCS CIIEIYIOUIUE YCIOBUSL:

- BeeTcd ajanTtaius oQUUMAIbHOTO caidTa B ceTh VIHTEpHET C¢ ydeTrom
OCOOBIX TOTPEOHOCTEW WHBAIMAOB IO 3pPEHUIO, OOECIEUMBACTCS HaJIUYUE
KpynHOHIPpUGTOBON CIIpaBOYHON HH(POPMALIMK O paclIMCaHUU YUEOHBIX 3aHITUH;

- IEJarOTUYECKU pabOTHHUK, €ro coOeceqHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCA OO0Yy4YalolUMCs, NpU 3TOM
KaXK]IbIM pa3 Ha3bIBa€TCs TOT, K KOMY NEAaroruueckuii pabOTHUK oOpamaeTcs;

- IEUCTBUSI, JKECThI, MIEPEMEIIECHUS MEaroTHIeCKOT0 pabOTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGOpMAINMs TMPEAOCTaBIsAeTCS KpynHbIM Impudtom (ot 18
MYHKTOB), TOTAJIbHO 03BYYHBAETCS;

- oOecrieynBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH MTOMEIIEHU;

- PEJIOCTABIIIETCS. BO3MOKHOCTh HCIOJB30BaTh KOMITBIOTEPHI BO BpEMsi
3aHSATUN U MPABO 3aNTUCU 00BSICHEHUM Ha TUKTO(DOH (110 JKEJIAaHUIO0 00YUYarOITUXCs).

dopma NPOBEACHHUS TEKYLIEM UM NPOMEXKYTOYHOM AaTTECTAUMHU IS
oOyuyatomumxcst ¢ OB3 1 UHBaIMAOB OoNpenesnsseTcs neJarornyeckuM paboOTHUKOM B
COOTBETCTBHUM C y4eOHbIM TiaHOM. [Ipu HeoOxonumocTu obOyyvaromiemycs ¢ OB3,
WHBAJIMIY C YYETOM HMX WHJMBHUAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEM
JTAETCSl BO3MOXKHOCTh IPOUTH MPOMEXKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha



http://www.kgeu.ru/

Oymare, MUCbMEHHO Ha KoMmbloTepe, B (GopMe TECTUPOBAHUS U T.M., JUOO
MPEAOCTABISETCS IOMOTHUTEILHOE BpeMs JIJIsl TOATOTOBKU OTBETA.

8. MeToauyeckue  peKoOMeHAANUM  JJIsi  NpenojaBaTesiedl 1Mo
OPraHu3alUu BOCIMTATEIBLHONH PAa00THI ¢ 00yYAIOIIUMUCH.

Meroanueckoe oOecliedeHUue IMporecca BOCIUTAHUS  OOYYarOIIUXCS
BBICTYIIAET OJHUM M3 ONPEISIIAIONINX (haKTOPOB BEICOKOTO KauecTBa 0Opa30BaHUSI.
[TperogaBaTens By3a, JACMOHCTPHUPYS BBICOKHHA TPOGECCUOHATU3M, 3PYIUIIHIO,
YCTKYI0 TPaKIAHCKYIO TIO3MIIMIO, CaMOJUCIUIUIMHY, TBOPYECKHHA ITOJXOJ B
permeHnr MPOQPECCHOHAIBHBIX 3a/Jad, B Xo0Ja€ 00pa3oBaTeIbLHOTO TpoIecca
CIocoOCTBYET (OPMHUPOBAHUIO TAPMOHUYHOMN JTMIHOCTH.

[Ipy peanu3anuy JAUCHUILIMHBI TIPENOJABAaTeIbh MOXET HCIOJIb30BaTh
CJICYFOIIAE METO/IbI BOCITUTATEILHOU PabOTHI:

- MeTO 16l (POPMHUPOBAHUS CO3HAHMSI JTHUHOCTH (Oecena, AUCITYT, BHYIICHNUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPUMEpP, CAMOKOHTPOJb, pacckas, COBET,
yoexKACHUE U Ip.);

- METOJIbI OpPTaHU3AINN JCATCIBHOCTH U (DOPMHUPOBAHUS OIBITA ITOBEIACHHS
(3amaHue, OOIECTBEHHOEC MHEHHWE, MeAarorndeckoe TpeOOBaHME, MOpPYyYCHUE,
pUYYCHHE, CO3/IaHNEe BOCIIUTHIBAIONINX CUTYAIIMH, TPEHUHT, YIIPpa)KHEHUE, U . );

- METOJIbl MOTHBAIIMH JCITCILHOCTH ¥ MOBEACHUS (0J00pCHHE, MOOIIPEHHE
COLMAJIbHONW aKTHMBHOCTH, TMOPHIIAHHE, CO3JaHWE CHTYyalldil ycIieXa, CO3JaHue
CUTYAIUH JIJIs1 SMOIMOHAILHO-HPABCTBEHHBIX MEPSKUBAHMIA, COPEBHOBAHHUE H JIP.)

[Ipn peanuzanuu JAUCHMILIAHBI MPENOJaaBaTeib JODKCH YYHUTHIBATH
CJICIYIOIIHE HAPaBJICHUS BOCIIUTATEIIBHOMN IeATEeIbHOCTH:

I pascicoanckoe u nampuomuueckoe 60cCnumarue:

- opMHUpPOBAHHE y OOYYAFOIIUXCS IIEJOCTHOTO MHPOBO33PCHHS, POCCHHCKOMN
UJICHTUYIHOCTH, YBOKCHHUS K CBOCH CEMbe, OOIIECTBY, TOCYAAPCTRY, IPUHSTHIM B CEMbE
U OOIIECTBE JyXOBHO-HPABCTBCHHBIM U COIMOKYJIBTYPHBIM —IIEHHOCTSIM, K
HAIMOHAJILHOMY, KYJIBTYPHOMY ¥ HCTOPHYECKOMY HACIICAWIO, (POPMHUPOBAHHE
CTPEMJICHHS K €70 COXPAHECHUIO U Pa3BHUTHIO;

- hpopMuUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TPAKIAHCKOW  ITO3HUITUH,
OCHOBAHHOMW Ha TPAJUIMOHHBIX KYJbTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCHICKOro OOIIECTBA, JIJIs MOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEaTM30BbIBATh
CBOM KOHCTHTYITHOHHBIC TIpaBa U 00s3aHHOCTH;

- pa3BUTHE TMPABOBOM M  TOJUTHYECKOH KyJIBTYpbl  OOyYaroIIMXCs,
pacipeHie KOHCTPYKTHBHOI'O Y4acTHs B HMPUHSATHW PEIICHHMA, 3aTPardBaroIInX
UX TpaBa M UHTEPEChl, B TOM YHCJE B Pa3IMYHBIX (OpMax caMOOPraHU3alluH,
caMOyIpaBIICHHUSs, OOIIECTBEHHO-3HAUNMOM JIeATEIIHBHOCTH,

- opMupoBaHUE MOTHBOB, HPABCTBEHHBIX W CMBICIIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJSIIONIUMX  MPOTHBOCTOSATH  AKCTpEeMU3My,  KceHodoOuwu,
JTUCKPUMHHAIIMA 110 COITMAIBHBIM, PEIMTHO3HBIM, pPACOBBIM, HAIMOHAILHBIM
NpHU3HAKaM, MEXITHUYECKOM M MEKKOH(PECCHOHAIBHONH HETEPITMMOCTH, JIPYTUM
HETaTUBHBIM COITUAIBHBIM SIBIICHUSIM.

Jlyxoeno-upascmeennoe socnumanue:

- BOCITUTAHUE YyBCTBA JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,



YBaXEHUS K POAMUTEISM, YUUTEISM, JHOAM CTapIIEro MOKOJIEHUS;

- popMHUpOBaHUE TMPUHIUIIOB KOJUIGKTUBU3MAa U COJUAAPHOCTH, OyXa
MUJIOCEPIIUSI M COCTpaJlaHusl, MPUBBIYKA 3a00TUTHCS O JIOASX, HAXOIALIUNXCA B
TPYAHOU )KU3HEHHOU CUTYALUH;

- popMupoOBaHUE COMMAAPHOCTH M YYyBCTBAa COIMAIBHON OTBETCTBEHHOCTH
[0 OTHOLICHHWID K JIIOASIM C OIPAaHWYECHHBIMM BO3MOYKHOCTAMM 310POBBS,
IPEOAOJICHUE IICHXOJOTMYECKUX OapbepoB IO OTHOLICHMIO K JIOOSIM C
OrpaHU4YECHHBIMUA BO3MOKHOCTSIMU;

- popMupOBaHNHE AMOLMOHATIBHO HACBHIILIEHHOTO M JyXOBHO BO3BBIIIEHHOTO
OTHOUIEHUS K MUPY, CIIOCOOHOCTH U YMEHUS NI€PeaBaTh APYIUM CBOM 3CTETUYECKUIN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- hopMHupoBaHUE YBa)KEHUSA K KYyJbTYPHBIM IICHHOCTSIM POJHOIO TOpOja,
Kpasi, CTpaHBbl;

- IOBBIIICHUE TIO3HABATEIILHOW aKTHBHOCTH 00YYaIOIUXCSI.

Hayuno-obpazosamenvhoe socnumanue:

- hopmupoBaHue y 00ydaromuxcss HAYIHOTO MHUPOBO33PCHHS,;

- hopMHUpoBaHUE YMEHUS TOJydaTh 3HAHUS;

- popMHpOBaHUE HABBIKOB aHAJIM3a M CUHTE3a MH(OpPMAIUU, B TOM YHCIIC B
npodeCCHOHAIBHOM 001acTH.
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OrneHoYHEbIe

KOMIIETEHIIUH.

OrneHnBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
o 6aibHO-peliTuHroBoi cucreme (bPC).

MaTCpHUaJibl

1.TexHosiornyeckasi Kapra

I10

JUCIUILIHHE,

MMpE€AHa3HAYCHHBI
OLICHHUBAHHA PC3YJIbTATOB O6y‘-ICHI/I$I Ha COOTBCTCTBUC HMHIHUKATOpAM HOCTHKCHUA

Cemectp 1
PeitTunroBsie mokazaTeiau
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Paznen 1. « Ctpoenue TK1 15-
P ) 15 | 0-15 15-30
XUMHAYECKUX COEOIUHEHUN » 30
3amuTa J1abopaTOpHOH padOTHI 5 5
Pa3zHoypoBHEBBIE 3a71a4U 1
10 10
3ananus (P33)
Pa3nen 2. « 3akOHOMEpPHOCTH TK2 20
MIPOTEKAHHUS ITPOLIECCOB. 20 |0-20 40 20-40
PactBopsI »
Tect 5 5
3amuTa 1a00paTopHON pabOTHI 5
Pa3noypoBHeBbIE 33124 U 10 | 10
3amanus (P33)
Pazgen 3. « OkucnurensHo- TK3
BOCCTaHOBUTEIIbHBIE CBOMCTBA 25-
20 [0-15 25-40
BELIECTB. DJIEKTPOXUMUYECKUE 40
MIPOLIECCHI »
Tect 7 5
3amuTa 1a60paTopHOil paboThI 4
Pa3zHoypoBHEBBIE 3a1a4U U
14 | 10
3ananus (P33)
IIpome:xxyTouHas aTTecTAMA oM
0-45
(3auer, 3x3amen, KII, KP)
3aaHue MPOMEKYTOUHON 0-15
aTTeCTaluu
B mucemenHoii hopme 1o
0-30
omreram

JJIA




2. Ol_leHO‘IHLIe MaTepuajibl TCKYIICT0 KOHTPOJIA X IIPOMEKYT OYHOM aTTeCT allin
Illxana OICHKH PC3YJIbTATOB O6y‘{eHI/ISI 11O AU CHUITJINHC.

YpoBeHb chOpMUPOBAHHOCTH

NMHIUKATOpa KOMIICTCHIIMH

. . Huxe .
Bricokuii | Cpennuit Huzknii
3anaHu- CpeaHero
Kox Koz POBaHHBIC ot 85 10 100{ ot 70 10 84 | oT 55 10 69 |oT 0 mo 54
KOMIIe- | WHIUKaTopa Pe3yJIbTATHI
TEHLMU | KOMIIETEHIIUK | OOYYEHUS 110 Ilkana onennsanus
HEYI0B-
JTUCIIUATIIINHE yIOBIIeT- VI
OTJINYHO XOpouIo JICTBOpU-
BOPUTCJIILHO
TCIIBHO
3aYTEHO HE 3a4TEHO
3HaTh:
OCHOBHBIE 3Haer 3Haer [Tnoxo YposeHn
TTOHSATHUS 1 | OCHOBHBIC | OCHOBHBIC | 3HAET 3HAHUH
3aKOHBI O00Iel | HOHATHA U | TOHATHUS U | 3aKOHOMe | HIDKE
XUMUH, 3aKOHBI 3aKOHBI pHOCTHU MHHUMAT
XUMHUYECKON obrueit oOreit npoTtekanu | PHPIX
TepMOAMHaMuKy | XAMAH, XUMUH, Pl TpeboBan
" kuHeTHKH; | SAKOHOME | 3ar0m0Me | mpomneccos | ¥
KPUTEpHUH, pHOCTH PHOCTH nomyckaer | AMEIOT
MPOTEKAHU MECTO
OTIpEeIEISIONINE NPOTEKaH | MHOXKECTB
o rpyobie
HampaBlIeHUE W ust 0
MPOLECCOB OIUOKHU
rIyOuHy He MIPOIIECCOB | HETPYOBIX
ommrboK
CaMOMPOU3BONL | 1o veaer | HO
HOTO OITHGOK JTOTTyCKaeT
MIPOTEKAHUS HECKOJILKO
XUMUYCCKUX U HEerpyObIX
9JIEKTPOXUMUYE oKOOK
CKHX
MPOIIECCOB.
OIK-1 | OIK-1.3 ot
YMETh:
CaMOCTOSITENILHO | pelIaTh pemiaTth Pemats [Tpu
peniarsb TUTIOBBIC | TUTIOBBIC | TUTIOBBIC | PEIICHUU
KOHKpETHBIE 3aIayd W | 3aJa4d U | 3a7a4H THUITOBBIX
3a1a9u U3 | 3aJlaHus 3aJaHus B | C 3a/Ja4  HE
Ppa3IMYHbBIX B IIOJIHOM | B IIOJIHOM | HETPyObIM | IIPOJEMOH
pasnenoB o0beme obbemMe c | H CTpupoOBa
XHUMHUH, oe3 Hemouera | OUIMOKamy | HbI
M0JIb30BaThCS ommboK MU nim OCHOBHBIC
COBPEMEHHOMN BBIIOJIHAT | YMCHUA,
HayuHO# - b 3aJaHus | AIMEIOTCS
HE B | TpyOBIe
MIPOU3BOJICTBEH
. ITOJTHOM OIUOKH
HOM
. o0neme
anmaparypoit
JUTSL TIPOBEICHHUS
WHXEHEPHBIX
U3MEpPEHH U
HayYHBIX

HUCCIIETOBAHUH.




BJIAJICTh:
METOIMKO | MeToauko | 0azoBbiMu | [Ipu
u u HaBBIKAMU | PELICHUU
IIPOBEIEH | mpoBezneH | [TPOBCICH | SKCIICPUM
§ st WL ust CHTAJIbHBI
uHpopMaLHer O |\ vgeck | xuMpueck | XMMHMHECK | X 3a1ad
HA3HAYCHMH M | oro oro MMEIOTCS
ggﬁi{f};{:}mﬂ 9KCIIEPUM | IKCIIEPUM ZE‘;I;GPHM ggfgﬁfn
OCHOBHLIX eHTa 0e3 | eHTa c I/IMeI;)TC}I
MIIECKIX OIMMOOK W | MUHUMAJIb HerpyGbie
—— HEJIOYETOB | HBIMH OLINOKI
OIIMOKaMH
u
HejoYera
MHU.
Ouenka «OTJUYHO» BBICTaBISCTCS CTYJIEHTY, KOTOpBhIH oOJagaer

BCCCTOPOHHUMH, CHCTCMATU3UPOBAHHBIMHU H FJIY6OKI/IMH 3HAHWAMMAN MaTcpHalia
y‘{66HOI>'I ImporpaMmmsnl, yMCCT CBO6OIIHO BBIIIOJIHATE 3adaHHA, IIPCAYCMOTPCHHBIC
y‘{66HOI>'I HpOFpaMMOﬁ, YCBOUJI OCHOBHYIO W O3HAKOMUMIICA C ,[[OHOHHHTGHBHOﬁ

JIATEPATYPOHU.
Ouenka «Xopolo» BBICTABISACTCS CTYIASHTY, OOHApYXHBIIEMY TOJHOE
3HAaHWE  MaTephayia y4eOHOH  MpPOTrpaMMbl,  YCIICIIHO  BBIMOJHSIOMIEMY

PEeIyCMOTPEHHbIE Y4YE€OHOW MporpamMMoil 3aJaHus, YCBOMBIIEMY MaTepuai
OCHOBHOM JIUTEPATYPbl, PEKOMEHIYEMOH y4eOHOM MpOrpaMMOi.

OueHka «YI0OBJIETBOPHUTEJIbHO» BBICTABIAECTCS CTYJIEHTY, KOTOPBIM
MOKa3aJl 3HAHWE OCHOBHOIO Marepuana Yy4yeOHOW mporpaMMbl B OO0BEME,
JOCTATOYHOM M HEOOXOAUMOM 1Jisi  JaybHeuiied ydeObl, chOpaBWici C
BBITIOJTHEHNEM 33JJaHNW, 3HAKOM C OCHOBHOM JINTEPATYPOU.

Ouenka «HeynoB1eTBOPUTEIBbHO» BBICTABIISETCS CTYACHTY, HE 3HAIOLIEMY
OCHOBHOW  4YacTH  MaTepuasia  y4eOHOW  MpOTrpaMMbl,  JIOMYCKAaIOIIEMy
NPUHLUIUATbHBIE OUIMOKM B BBIOJHEHUU 33JaHUN, HEYBEPEHHO C OOJBIIUMU
3aTPYJHEHUSIMH BBIMIOJIHAIOIIEMY NTPAKTUYECKUE paOOTHI

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB

Kparkas XxapakTepUCTHKa OLICHOYHBIX CPEACTB, MCIOJB3YEMBIX IIPH
TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00y4aroerocs
10 TUCUUILIINHE:

HanmenoBanue Onucanue
OIICHOYHOT'O Kpartkast xapakTepucTHKa OIIEHOUYHOTO CPECTBA OLIEHOYHOT'O
CpeacTBa cpencTBa
[Iepeuens 3a1annii U
OT4er 1o Brimonnenue na6opaT£)pH0171 pa6(3TBI, o0OpaboTka BOIIPOCOB JIJIst
. pe3ynbTaTOB HCHBITAHUN, H3MEPEHHH, SKCIEPUMEHTA. 3aIUTHI
n1abopaTopHOi .
paGore (OJIP) O(bopMneHHev oTYeTa, 3aIuTa pe3ynbTaToOB nabopaTopHOI
71ab0paToOpHOI pabOTHI IO OTUETY paboThl, epevyeHb
TpeOOBaHUH K OTYETY




Paznnuaror 3amaun ¥ 3a1aHUS .

a) perpoyKTUBHOTO YPOBHS, IO3BOJIAIONINE OIICHUBATD
U JIMarHOCTHUPOBATh 3HAHWE (AKTUYSCKOTO MaTepuana
(6a30BbIC TOHATHS, ANTOPUTMBI, (AKThI) W yMCHHUE
MPaBWJIBHO HKCIIOB30BAaTh CIEIUAIBHBIE TEPMHUHBI H
MOHATHSI, y3HABaHUE OOBEKTOB H3YYCHHS] B paMKax
OTIpEICTICHHOTO pa3/ielia JUCIUILTUHBL,

Pa3zHoypoBHEBBIE | 0) PEKOHCTPYKTUBHOI'O YPOBHS, ITO3BOJISIONINE OIICHU- Kommekr
3a/1a4y¥ U 3aJIaHUs | BAaTh W JUATHOCTHPOBATh YMEHHS CHHTE3UPOBATH, Pa3HOYPOBHEBBIX
(P33) aHAITM3UPOBATh, 000011aTh (dhakTHYeCKUi u 3a/1a4 ¥ 3aJjaHui

TEOpETHUYECKHiA  Matepuan ¢  (HOPMYJIHPOBAHHEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUUYUHHO-
CIICICTBEHHBIX CBS3CH;

B) TBOPYECKOTO YpPOBHS, MO3BOJISIONINE OIIEHUBATH U
ANArHoCTUpOBaTb YMCHHUA, MWHTCIPUPOBATHL 3HAHUA
pa3nuyYHbIX o0JacTel, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3pE€HHUSL

Cucrema CTaHJAPTU3UPOBAHHBIX 3aJJaHHH,
Tect (Tecr) TTO3BOJISIOIIAS aBTOMATU3UPOBATH MpoLeaypy
M3MEPEHUs YPOBHs 3HAHHWI U YMEHHI 00yYaroIerocs

KoMIuieKkT TecTOBEIX
3alaHUN

4. IlepeyeHb KOHTPOJIbHBIX 3aJaHMH WJIH HWHbIE MAaTEPHAJIBI,
Heo0XoaAMMBbIe JJIsl OCHKH 3HAHWI, YMEHHH W HABBIKOB, XapaKTEePHU3YyOIIUX
3Tanbl (OPMUPOBAHUA KOMIIETEHIMI B IIpoIecce 0CBOCHNUSI TUCHMILTHHBI

IIpoBepsiemast KomneTeHU S

OIIK-1 — IIpumeHsTH €CTeCTBEHHOHAYYHbIC W OOIIECUH)KEHEPHBbIC 3HAHUA,
METO/bl MATEeMaTHYECKOTO aHallu3a W MOJICTUPOBAHMS B MPOQPECCHOHAIBHON
NEATEIBHOCTH.

OIIK-1.3 — JleMOHCTpUpPYET 3HAHWE OCHOBHBIX 3aKOHOB XUMHUU H
MOHMMAaHUE XUMUYECKHUX MPOIECCOB

s rekymero kourpoas TKI1:

1. Tlepeuens 3a1aHMii U BOIIPOCOB IS 3AIUTHI 1a00paTOpHOM paboThl, NepedyeHb TpeOoBaHM K
OTYETY.

3ananud K 1abopaTopHbIM pabotam 1o pasaeny «CTpoeHue BemecTBa», TeMa « OCHOBHBIE

MOHATHUS XUMUU. CTPOCHUE aTOMay:

JlaGopatopHnas pabora 1.1

1) 03HAaKOMUTBHCS € MTpaBUJIaMU MO TEXHHUKE 0€30MIaCHOCTH U PaCIUCaThCs B KypHaJe 1o

texHuke 6e3onacHoctu (Th) npu pabote B xuMudeckoit 1abopaTopuu;

2) paccMOTpETh pa3IMyHbIe BUbl XUMUUECKON TOCYIbI U U3YYUTh €€ MPUMEHEHNE B

71a00paTOPHOM MPAKTHKYME;

3) BBINOJIHUTH HEKOTOPBIE ONEpaAIUH JIAOOPATOPHONH XMMHUYECKOM MPAKTUKU, CBS3aHHBIE C

U3MEpEeHUEM 00BEMOB KUIKOCTEH C MOMOIIBIO MEPHOM XMMUYECKOH IOCYIbI.

4) OGrue mpaBuiIa paboThl B XUMUYECKOH J1TaOOPaTOPHH.

5) TexHuka 6€30MaCHOCTH ¥ MEPHI PETOCTOPOKHOCTH.

6) INpaBuia pabOThI C KHCIOTAMH, MIEPBasi MOMOIIb P 0YKOTAX.

7) IlpaBuia paboTHI CO IEI0OYaMU, ITEPBasi IIOMOIIb TIPU 0XKOTax.

8) IlpaBuia paboThl ¢ TOKCUYHBIMHU COEAMHEHUSMU, TIEPBast MOMOIb IPU OTPABICHUSIX.

9) IlepBast momo1b TPU TEPMUYECKUX U XUMHUYECKHX OKOTaX.




10) Xumuueckast mocyaa u 000py0BaHHE.

11) IIpaBuna paboThl ¢ XMMUUYECKUMHU PEAKTUBAMH.
12) IIpuroToBieHne pacTBOPOB.

13) ®unpTpoBaHue.

JlabopaTtopHas pabora 1.2

1) BBIMOJIHUTH SKCIIEPUMEHT 10 OIPEIeTICHUIO MOJISIPHON MacChl SKBUBaJICHTa METaLIa;
2) 0 JaHHBIM OIIBITA OIIPENEIUTh MOJISIPHYIO Maccy 3KBHUBajieHTa MeTaia. CpaBHUB
SKCIIEPUMEHTAIIbHOE 3HAYEHUE C TEOPETUUECKUM 3HAUEHHUEM MOJISIPHON MacChl IKBUBAJICHTA
metaina (Mg, Al, Zn), onpenenuth, Kakoi MeTaJIT ObLT B3AT JIJIS PEaKIIUU.

3) ®opmyupoBKa 3aKOHA YIKBHBAJICHTOB.

4) Yto Takoe 3KBUBAJICHT?

5) Uto Takoe SKBHBAJICHTHOE YKCIIO?

6) Kak HalTH SKBUBAJICHTHOE YKCJIO IIPOCTOTO BEIIeCTBA?

7) Kak HaiiTH 5KBUBAJICHTHOE YMCIIO OKCHIA?

8) Kak HaiiTu 5KBUBAJICHTHOE YMCIIO THAPOKCHIA?

9) Kak HaliTH KBUBAICHTHOE YHCIIO KUCIOTHI?

10) Kak HaiiT¥ SKBUBAJIICHTHOE YUCIIO COIH?

2. PacueTHrle 3aganus
1) Ilpu cropanuu 500 r metanna obpasyercst 944 r okcuzaa Metawia. ONpeaeauTh IKBUBAICHTHYO
Maccy MeTauia.
2 ) DKBUBaJICHTHas Macca TPEXBAJICHTHOTO MeTajula paBHa 9 r/Moib. Beraucianth atoMHyr0 mMaccy
MeTajuIa.
3) Ilpu BoccTanoBnennu Bogopoaom 10,17 r okcuaa IBYXBaJCHTHOTO MeTalia 00pa3oBaiock 2,25 r
H>0, sxBuBaneHTHass Macca KOTOPOi paBHa 9 I/MOJIb. BBIUMCIUTH SKBUBAJCHTHYIO MAaccy OKCHIA,
MeTaJla ¥ aTOMHYIO Maccy MeTaa.
4) Menp oOpasyer nBa okcuaa. Ha ompezieneHHOe KOJNHMYECTBO MEIH MPU OOpa30BaHHK MEPBOTO
OKCHJIa TIOUUIO BJBOE OOJIbIIE KUCIOpPOJa, YeM Npu oOpa3oBaHMH BTOporo. KakoBo oTHOIIEHHE
BAJICHTHOCTU MCIU B IICPBOM OKCHUJIC K €€ BAJICHTHOCTU BO BTOpOM?
5) Onpenenuth SKBHBAJICHTHBIC MAacChl MeTaluia M cepbl, eciu 3,24 r merauia oOpasyror 3,48 T
okcuaa u 3,72 r cynehuna.
6) Ha BoccranoBnenune 1,80 r okcuaa MeTaia u3pacxonoBaHo 883 Ml BOAOPO/a, H3MEPEHHOTO MPU
HOPMAaJIbHBIX YCJIOBUSX. BBIYMCIUTD SKBUBAJIEHTHBIE MACChl OKCH/Ia M METaJLIa.
7) Ipu pactBopenuu 1,11 r metanna B kuciore Boiaenuiock 404,2 Ma BoAopo/ia, U3MEPEHHOTO
npu 19°C u 770 MM pTyTHOTrO CcTOI0A. BBIUNCANTD SKBUBAJIEHTHYIO U @TOMHYIO Macchl METaa,
€CJIM METaJJI IByXBaJICHTEH.
8) Mblibsik 00pa3yer JBa OKCH/A, U3 KOTOPBIX OJIUH colepxHut 65,2 % (mac.) As, a apyro# -
75,7 % (mac.) As. Onpenenuts SKBUBAJICHTHBIE MACChI MBIIIIBSIKA B 000UX CITydasx.
9) BBIUMCITUTD BaJICHTHOCTh MBIIIBSIKA B COSAMHEHUH €r0 C CEpOid, B KOTOPOM Ha | T' MBIIIbIKA
npuxoautcs 1,07 r cepsl, SKBUBaJIEHTHas! Macca KOTOpoi 16.
10) Ha peaxruro ¢ 0,4375 t comu u3pacxomoBanu 0,1400 r NaOH. Beraucints 5KBHBaJCHTHYIO
Maccy COJIH.
11) Ha ocaxxaenue Xja0pua-HoHOB, coaepxapmuxcsa B 0,3333 r comwm, uszpacxogosaimu 0,5440 r
AgNO3. BbruucianTh 3KBUBAJIEHTHYIO Maccy COJIH.
12) B xakom komuuectBe BemectBa NaOH cofepKUTCs CTONBKO e SKBHBAJICHTOB, CKOJIBKO B
140 r KOH.
13) Beraucnuth sxBuBasieHTHYI0 Maccy Caz(POa)2, 3Has1, 4To 6,2 T ero npopearupoBaiu ¢ 3,923
r H2SOs, skBuBanmentHas macca koropoir 49,04. Uemy paBeH (akTop SKBHUBAJIECHTHOCTU
Caz(PO4)2?
14) Hanumwure 37eKTpOHHbBIC (GOPMYJIBI TS CIICAYIONIMX 37eMeHTOB: 6C, 12MQ, 16S, 21SC.
15) DiIeMeHT MMeeT BHEIIHMH SJIeKTPOHHBIH ypOBEHb Takoro crpoenus: ...3p°. Urto s10 3a
DIIEMEHT?



16) CKOJIbKO 3JIEKTPOHOB M MPOTOHOB COACPKUT MOJIeKyJia ammuaka NHz ?

17) laubl 31eMenTsl ¢ 3apsgamu sgaep Z = 3 u Z = 19. KoTopblit U3 HUX JIyYIIHi JTOHOP
3JIEKTPOHOB?

18) IlepeunciieHHbIC 3JIEMEHTBI Pa3lCIMTe HAa JIOHOPHI M aKIENTOPbI 3JIEKTPOHOB. CKOIBKO
3JIEKTPOHOB HYXKHO OTJAaTh WM MPUHSATH KaXJAOMY M3 HHUX, YTOOBI MPUOOPECTU SIEKTPOHHYIO
000710uKy OjaropojgHoro raza Heona? Hanummre CHUMBOJIBI COOTBETCTBYIOLIMX HOHOB 3THUX
anemenToB: O, Na, Al, Mg, F.

19) Atom mpeBpamiaeTcsi B MOH, €CIIU IPHHAMACT WU OTAACT 3JICKTPOHBI C BHEIIHEH 000JI0UKH.
Hanumumre snexTpoHHbIe (hOPMYJITBI 2JIEMEHTOB ¢ 3apsaaMu siaep Z =3 u Z = 9. PykoBoacTBysICh
IPaBUJIOM OKTETa, OTBETHTE Ha BOMPOC: KAKOH M3 ATUX HJIEMEHTOB CKIOHEH OOpa30BBIBATH
OTPULIATENIBHO 3aPSKEHHBIE, a KAKOH - IMOJIOKUTEIIbHO 3apsAKEHHbBIE HOHBI?

20) Jlanbr amemeHTsI ¢ 3apsimamu sinep Z = 7 u Z = 15. KoTopblil U3 HUX Jy4IIHid aKIENnTop
3JIEKTPOHOB?

21) HamumuTe SJEKTPOHHYIO (GOpMyIy 3JieMeHTa ¢ 3apsaoM sipa Z = 23. Hapucyiite
OpOUTATIBLHYIO JUArpaMMYy TOCNIeIHEH (BHEITHEH ) 3JIEKTPOHHON 000JI0UKH.

22) Jlanbl 1Ba 25eMeHTa - ¢ 3apsaamu siiaep Z = 17 u Z = 18. OnuH U3 HUX - SJIOBUTHIN Ta3 C
pe3kuM 3amnaxom. Jlpyroi He sI0BUT, JIMIIEH 3amaxa, He MOoAJAepkKuBaeT abixaHus. Hanumwure
JIEKTPOHHBIE GOPMYIIBI 000UX IeMeHTOB. Kakoit n3 HUX sqoBHUT?

23) Hapucyiite opOuTaibHyIO auarpammy st yriaepoaa (3apsa siapa Z = 6). CKOJIBKO
HECIapEHHBIX AJIEKTPOHOB Ha BHEILIHEHN 3JIEKTPOHHOM 000JI0uKe yriaepoaa?

24) CokparieHHas 37eKTpoHHast GopMyJia s1eMeHTa nu3oopaxena B Buze: ...3d8. Kakoii 310
aneMenT? Hanummre nosiHyo 3J1eKTpOHHYI0 (GopMyIly U HaOOp KBAaHTOBBIX YMCEN [yl 8-TO
anexkTpoHa Ha d-moaypoBHe 1).

25) Hanmivre moHy O 3JIEKTPOHHYIO hopMyITy aaemenTa mepust 58Ce.

26) Hanummire nONHYIO 2JIEKTPOHHYIO (OpMYITy M HAPUCYITE OPOUTAIBHYIO AUArpaMMy JUTs
anementa 19K. 3anummTe HaOop KBAaHTOBBIX YMCEIN JUIA MOCIEAHEro (Hanboee JaJeKoro OT sapa)
AJIEKTPOHA 3TOTO dJIeMeHTa 1).

27) B kakoMm sieMeHTe MpH ero 0O0pa30BaHMU W3 CYOATOMHBIX YaCTHIl MOCIESTIHHM CBOE MECTO B
JIEKTPOHHOHN 000JI0YKEe 3aliMET 3JIESKTPOH C TAKUM HaOOpOM KBAaHTOBBIX yucen:n=3,1=2, m=-1,S
=1/27?

28) Hanummre MogHyO 2IEKTPOHHYIO (OPMYITY JJIsl TOTO DIIEMEHTA.

29) [Ins kakoro 3jeMeHTa “HOoCJIeAHUM” B AJIEKTPOHHON 000JI09Ke OYAET JIEKTPOH C TAKHM
HabOpPOM KBaHTOBBIX uncem: N =4, =1, m=-1,s=-1/27

30) Hanuurure mosiHy 0 31EKTPOHHYO (GOpMYITy AJst 3TOro iemMeHTa. CKOJIBbKO y HEro HecrapeHHbIX
3JIEKTPOHOB?

31) [l Kakoro 3jIeMeHTa “HocaeJHUM B JJIEKTPOHHOI 000J1049Ke OyIeT 3JEKTPOH C TAKHM
Ha0OpOM KBaHTOBBIX uncem:n=2,1=1,m=0,s=-1/27?

Jas tekymero kouTpossa TK2:
1. [Tpumepsl TeCTOBBIX 3a1aHui Mo paszaeny « OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX TPOIECCOB. PacTBOpEI»:
1. Ilpomecc mepexona CUCTEMBI M3 OJHOTO COCTOSHHS B JPYroe MpH MOCTOSHHOM JIaBIICHUU
Ha3bIBACTC:
a) U30TePMHUUECKHUM; 0) aquabaTUYeCcKuM; B) H30XOPHBIM; T') U300aPHBIM.

2. Peakiust CaCO3—>CaO(k)+COzr) ansa kotopoit H=178 kI, S = 160 [x/monb- K npu
CTaHJAPTHBIX YCIOBUSAX:

a) HaXO/IUTCS B KoJeOaTeTbHOM pexHMe; 0)IIpoTeKaeT B 00paTHOM HalpaBJIEHUH; B) IPOTEKAET
B IIPSIMOM HaNpaBJIEHUU; T) HAXOJUTCS B paBHOBECHUHU.

3. Pa3znen xumuu, N3y4yaromuii TerIoBbIe 3PPEKTH XUMUUECKUX PEaKIMi Ha3bIBACTCH. . .



4. CKOpOCTh PEaKIMH MEXIy PacTBOpaMH XJOpHUAA Kajdus W HUTpara cepedpa, KOHIEHTPALUU
KoTOpbIX cocTaBissioT 0.2 u 0,3 MOIB/T COOTBETCTBEHHO, ak =1,5-10 37 -mMomp +-c 1,

paBHa moms -1 L. ¢t

5. lns ymenwineHust B 32 pa3a CKOPOCTH pEaKIMH, TEMIIEPaTypHbIH KO UIIMEHT KOTOpOH
paBeH 2, He00X0MMO HOHM3HUTh TeMiepaTypy Ha ...°C:

a) 160; 6) 20; B) 40; 1) 50.
6. KonuuecTBeHHOE BIUAHUE TEMIIEPATYPbl Ha CKOPOCTH XUMHUYECKOU p€aKu BbIpaXKacTCsd
YPaBHCHUEM:

a)Knaneipona—Menneneesa; 6)Hepucra; B) Jlenrmiopa; r) Appenuyca.
7. Xumudeckasi TepMOJIUHAMUKA OTIPECIISET:

3¢ GEKTHI Pa3INIHBIX XUMAYECKUX M (PU3UKO — XUMUYECKHX IPOLIECCOB; BEPOSTHOCTh
CaMOIIPOU3BOJIBHOT'O ITPOTCKAHWA XUMHUYCCKOT'O ITPpoLecca B TOM WM HHOM HAIIPaBJICHUU

yCJ'IOBI/Ifl, HpI/I KOTOpI)IX XUMHUYCCKaA peaKm/m 6y[[€T HaAXOOIUTHCSI B COCTOSIHUN paBHOBGCI/DI.

8. M3yuenue mpoTekaHus XUMUYECKUX PEaKIHMii C MO3UIUU TEPMOJMHAMUKYU HE TpeOyeT
CBEICHHUI O:

a) CTPOEGHUU MOJIEKYJI BEUIECTB, YYaCTBYIOUINX B PEAKIINH;

0) MeXaHHU3ME MMPOTEKAIOIICH PEaKITNH;

B) HAYQJIbHOM U KOHEYHOM COCTOSIHUHM CHCTEMBI;

F) BHCIITHUX yCJIOBI/IHX, B KOTOpI)IX HaAXOIUTCA CUCTEMaA.

9. Ilox TepMOAMHAMHYECKON CUCTEMOM MOIPa3yMeBarOT:

a) Habop CBOMCTB M3y4aeMOro 0ObEKTa;

0)OKpy>KaroL1il HaC BHELTHUI MHUP;

B) U30paHHYIO0 COBOKYIMHOCTh T€JI MJIM BELIECTB, COCTOSIIYI0 K3 OOJIBLIOrO 4YHcia
CTPYKTYPHBIX €IUHMI] (MOJIEKYJ, aTOMOB, HOHOB) M OTJIEJIECHHYI0 OT BHEUIHEH cpeabl
OIIPECIIEHHON IPaHNLIEN WJIN IOBEPXHOCTBIO pa3zeia;

') PEaKIIMOHHBII COCyll, B KOTOpPOM MPOTEKAaeT XWMHUYECKas peakius, BMecTe ¢
OKPYXKarOILEeH €ro BHEUIHEN CPEOM.

10. BHemiHe# cpeioif Mo OTHOMICHUIO K TEPMOJMHAMUYECKON CUCTEME SIBIISIETCSI:

a) Ta 4yacTb IPOCTPAHCTBA, B KOTOPOM OCYILECTBIISETCS U3y4aeMblii IPOLIECC;

0) okpy»arolias ee TpaHula pasjiena, HalpUMep, CTEHKH PEaKIMOHHOI'O COCy/1a;

B) BCE TO, YTO HAXOAUTCS BHE MOBEPXHOCTHU Pa3Jiesia CUCTEMBI;

') COBOKYITHOCTb MOJIEKYJ, aTOMOB WJIM MOHOB XMMHUYECKUX BEIIECTB, YYaCTBYIOIIUX B
peaxkuu.

11. TloBepxHOCTH pa3jesia TePMOAUHAMUYECKON CHCTEMBI:

a) Bcera ObIBaeT pealibHOM;

0) sIBNISIeTCSI MEXaHUYECKH JKECTKOH, T.€. HECTIOCOOHOM N3MEHSTh CBOU Pa3MepHl;

B) MOXXET OBITh BOOOpakaeMO MM yCIIOBHOI;

') MOXKET OBITh MPOHUIIAEMOM U TETIJIONPOBOTHOM.

12. N30onmupoBaHHbBIE CUCTEMbI OOMEHUBAIOTCS ¢ BHEIIHEH cpeJloii:

a) TOJIBKO BEIIECTBOM;

0) TOJNBKO HHEPTHUei;

B) KaK BEILIECTBOM, TaK U SHEPIHUEH;

T') HE CIIOCOOHBI OOMEHUBATHCS HA TEM HU JIPYTUM.

13. 3akpeIThIe CICTEeMBI OOMEHHBAIOTCSI C BHEIITHEW CPEIoit:

a) TOJIbKO BEILIECTBOM;

0) TOJIbKO DPHEPTHUEH;

B) KaK BEILLIECTBOM, TaK U DHEPTHUEH;

T') HE CITOCOOHBI 0OMEHMBATHCS HA TEM HU JIPYTUM.



14. OTKpBITHIE CUCTEMBI OOMEHUBAIOTCS C BHEIIHEH Cpeoi:

a) TOJIBKO BELIECTBOM;

0) TOJIBKO PHEPTHUEH;

B) KakK BEILECTBOM, TaK U 3HEprueii;

T') HE CIIOCOOHBI OOMEHUBATHCS HA TEM HU JIPYTUM.

15. K OTKpBITBIM CHCTEMaM OTHOCSTCS:

a) YEJIOBEK;

0) pacTUTENbHbIE U )KUBOTHBIE KIICTKH;

B) T€pMETHYECKUI PEaKIMOHHBIN COCY]], B KOTOPOM MPOTEKAET XMMHUYECKAas PeaKIys;

r) 1:000€ KUBOTHOE, HACEKOMOE UJIM pacTeHHE.

16. B 3aBHUCUMOCTH OT CBOETO COCTaBa TEPMOAMHAMUYECKHE CHCTEMBbI OBIBAIOT:

a) 3aKpBITHIC;

0) M30JUPOBAHHEIC;

B) OZJTHOKOMITIOHEHTHBIE WJIU IPOCTHIE;

') MHOTOKOMITIOHEHTHBIE WJIH CIIOKHBIE.

17. 'omOreHHOM TepMOIMHAMUYECKON CUCTEMOH SIBIISIETCS:

a) 3eMHas atmocepa;

0) m000# BOAHBIA PACTBOP TOTO WJIM HHOTO BEIICCTBA;

B) YEJIOBEUECKUM OpraHu3M;

I') COBOKYITHOCTb BOJIbI, JIbJIa U BOJISIHBIX I1apOB.

18. I'eTeporeHHO TEPMOTUHAMHYECCKON CHCTEMOM SIBIISICTCS

a) COBOKYIHOCTb JIByX HEOTPAHUYEHHO CMEILIMBAIOLINXCS KUAKOCTEH;

0) TF0OBIE METAJUTMYECKUE CIUIABHI;

B) UEJIOBEYECKUI OPraHU3M;

') COBOKYITHOCTb JIBYX HECMEIIMBAIOIINXCS MEX]y COOOM KUIKOCTEH.

19. ®a3oii Ha3bIBaeTCH:

a) OTIpeIeIIEHHOE arperaTHOe COCTOSTHUE BEIIECTBA;

0) J1t000€ MHANMBUIYAIbHOE BEIIECTBO B MHOTOKOMIIOHEHTHOI CHUCTEME;

B) COBOKYIIHOCTH BC€X OJHOPOJHBIX IO COCTaBYy M CBOMCTBaM dYacTei IeTepOoreHHOU
CHCTEMBI;

r) mobas 4YacTh CHUCTEMBI, OTJEJEHHas OT JApPYyTUX €€ uvacTeill ompeneaeHHon
MOBEPXHOCTBIO pa3/iena.

20. 'oMOTreHHBIE CUCTEMBI:

a) MOTYT OBITh TOJIBKO OIHOKOMITOHEHTHBIMH;

0) MOTyT OBITH KaKk OJTHOKOMIIOHEHTHBIMH, TAK © MHOTOKOMITOHEHTHBIMH;

B) BCEr/Ia COCTOSIT U3 OJHOM (hazbl;

') MOTYT COCTOSITh M3 HECKOJIBKUX (ha3.

21. I'ereporeHHbIE CUCTEMBI:

a) HE MOTYT OBITh OHOKOMITOHEHTHBIMHU;

0) HE MOTYT COCTOSITh M3 OHOM (a3bl;

B)BCET/Ia SBISIOTCSI MHOTOKOMITOHEHTHBIMH,

') MOTYT OBITh KaK OJIHOKOMITIOHEHTHBIMH, TaK 1 MHOTOKOMIIOHEHTHBIMH.

22. MaKpOCKOIIMYECKIM MTapaMeTPOM TEPMOTMHAMHYECKONW CUCTEMBI SIBISICTCS:

a) ee TeMIeparypa;

0) ee macca;

B) COBOKYNHOCTb 3HAu€HUH pa3MepoB U TIOJIOKEHHUH B MPOCTPAHCTBE BCEX
COCTABIISIONINX CHCTEMY YaCTHII;

I') COBOKYITHOCTb 3HAYEHUN CKOPOCTEH ABIMKEHHS BCEX KMHETHMUYECKH aKTHBHBIX YaCTHUIL
CHCTEMBI.

23. K MUKpPOCKOIIMYECKUM MapaMeTpaM CUCTEMBbI OTHOCSTCS:

a) €€ TEOMETPUUECKHUE pa3Mephl, HAIIPUMED, 00BEM;



0) BeMunHA €e BHYTPEHHEH YHEPTUH;

B) COBOKYITHOCTh 3HaY€HUN MACC BCEX COCTABJISIIOIIUX €€ YACTHIL;

') COBOKYITHOCTh 3HAYEHHI CKOpPOCTEW NBUKEHHS BCEX KUHETHUECKHU AKTHUBHBIX YACTHII
CHUCTEMBI.

24. TIpuMepoM IKCTEHCUBHOTO TEPMOJUHAMHYECKOT0 TapaMeTpa SBIISETCS:

a) Macca TepMOJUHAMUYECKON CUCTEMBI;

0) 00beM TEPMOIMHAMUYECKON CUCTEMBI;

B) TeMIIepaTypa TepMOJIUHAMUYICCKON CUCTEMBI;

I') BEeIMYMHA BHYTPEHHEH YHEPTUU CUCTEMBI.

25. TIpuMepoM UHTECHCHBHOTO TEPMOIMHAMHYECKOTO TTapaMeTpa SBISETCS:

a) Macca TepMOJIMHAMUYECKOU CUCTEMBI;

B) 00b€M TEPMOJAMHAMUYECKON CUCTEMBI;

I') JaBJICHUE B TOMOT€HHOM TepMOIMHAMUYECKON CHCTEME;

1) IJIOTHOCTh B TOMOI'€HHOM TEPMOJIMHAMUYECKON CUCTEME.

22. CtallmoOHapHOE COCTOSHUE XapaKTEPHO:

a) TOJBKO JJISI U30JIUPOBAHHBIX CUCTEM;

0) 11 JIFOOOH TePMOJTMHAMHYECKOW CUCTEMBI;

B) JUISL OTKPBITHIX TEPMOTUHAMUYECCKIX CUCTEM;

T') JUIS 3aKPBITHIX TEPMOJIMHAMUYECKHX CUCTEM.

23. PaBHOBECHOE COCTOSTHUE CUCTEMBI XapaKTEPHO:

a) TOJIbKO IS U30JIMPOBAHHBIX CUCTEM;

0)u1st OO0 TEPMOJMHAMHYECKON CHCTEMBI,

B)IJI1 OTKPBITHIX TEPMOJIMHAMUYECKIX CUCTEM;

T') JUIS 3aKPBITBIX TEPMOJIMHAMUICCKIX CUCTEM.

24. PaBHOBECHBIM SBIISIETCS TAKOE COCTOSTHUE CHCTEMBI, IIPH KOTOPOM:

a) BCe ee TEepPMOAMHAMHUYECKHE IapaMeTpbl OCTAIOTCS HEU3MEHHBIMH U OTCYTCTBYET
00MEH PHeprueit 1 BEIIECTBOM C BHEIIHEH Cpeoif;

0) HaOxromaeTcst paBHOLIEHHBIH B 00€ CTOPOHBI OOMEH SHEpPrueill MM BEIIECTBOM C
BHEIITHUM MHPOM;

B) TOJBKO C BHEWIHEH cpeJoid OTCYyTCTBYeT OOMEH JHeprued B TOM WM HHOM
HaIpaBJICHUY;

I') €€ KaYeCTBEHHBIN COCTaB OCTAETCS HEU3MEHHBIM.

25. JIroboe TepMOIMHAMUYECKOE COCTOSTHUE CUCTEMBI MOYKET OBITh BBIPAXKEHO:

a) TOJIBKO HAOOPOM 3HAUCHUH €€ MAaKPOCKOIMUECKUX apaMeTpOB;

0) ToJIbKO HAOOPOM 3HAYEHHH €€ MUKPOCKOIINYECKUX [TapaMeTPOB;

B) Kak HabOpOM 3HAYeHWH MaKpOCKOIMHMYECKUX MapaMeTpoB, TaKk U HAOOpOM 3HAYCHUH
MHUKPOCKOTIMYECKHX TTapaMETPOB;

I) B 3aBUCHUMOCTH OT BHJA CHCTEMBI JIMOO TOJNBKO HAOOPOM MHKPOCKOMMYECKHX
apaMeTpoB, MO0 TOIbKO HAOOPOM MAKPOCKOMMUYECKUX apaMeTpOB

26. TepMOAMHAMHYECKUM MPOLIECCOM Ha3bIBAETCSL:

a) M3MEHEHHWE BO BpPEMEHHM 3HAYCHWH OJHOTO WM HECKOJIBKHUX MHKPOCKOITMYECKHX
apaMeTpOB CUCTEMBI,

0) TIepexo/1 CHCTEMBI U3 OJTHOTO PABHOBECHOTO COCTOSIHHSI B JIPYTOE;

B) U3MEHEHUE BO BpPEMEHHM 3HAUYEHUIH OJHOIO WJIM HECKOJBKHX MaKPOCKOIMYECKHX
apaMeTpOB CUCTEMBEI,

') COXpaHeHHE BO BPEMEHH HEU3MEHHBIMH YHCIIEHHBbIE 3HAYEHUS MaKPOCKOMMYECKHX
apaMeTpOB CUCTEMBI.

27. Ilpoueccel, i MPOTEKaHHUsI KOTOPBIX HE TpeOyeTcs OKa3aHUe Ha CUCTEMY BHEIIHETro
BO3JICHCTBHS, Ha3bIBAFOTC:

a) KpyTOBBIMY;

0) HECaMOITPOU3BOJILHBIMH;



B) CAaMONIPOU3BOJIbHBIMU,

I') CTAallUOHAPHBIMHU.

28. PeanbHble mpolecchl, MPOTEKAIOUIe B MPUPOJEC U B OpraHU3ME 4YeloBeKa, C TOUKU
3peHusl TEPMOAMHAMUKHN MOTYT OBITh:

a) TepMOJMHAMHYECKH 0OpAaTUMBbIMU U PABHOBECHBIMU;

0) caMONPOU3BOJILHBIMU;

B) CTallUOHAPHBIMU;

') TepPMOJUHAMUYECKH HEOOPAaTUMBIMHU U HEPAaBHOBECHBIMHU.

29. BHYTpEeHHsIS1 SHEPTIUsl CUCTEMBI:

a) ABJIAETCS CYMMOH NMOTEHIMAJIbHON U KMHETUYECKOW SHEPTUil BCEX COCTABISAIOLINX €€
YaCTHII,

0) MOXeT OBITh JIETKO OXapaKTepU30BaHa a0COIIOTHBIM YHCICHHBIM 3HAUEHUEM;

B) OCTaeTCsl HEU3MEHHOMU B XOJI€ COBEPILIEHHUS TEPMOAMHAMUYECKOTO MPOIIecca;

I') SIBJISIETCS] COCTABHOM YacCThIO NOJHOW MM 00IIEN SHEPTUH CUCTEMBI.

30. IIpu npoTeKkaHuu TEPMOIMHAMUYECKUX MTPOLIECCOB BHYTPEHHSISI SHEPTUsl CUCTEMBI:

a) BCEr/ia OCTaeTCsl HEM3MEHHOMT;

0) Bcerza yMeHbIIAeTCs;

B) BCEr/la yBEJINYUBACTCS;

') MOXKET KaK YMEHBIIIAThCS, TaK U YBEITUUUBATHCS.

31. Mexy BHEIIHEH Cpeior U TEPMOJAMHAMUYECKON CHCTEMOM 0OMEH SHEPTrUe MOXKET
OCYIIECTBISATHCS:

a) 3a CUET Mepeavyu TeTUIOThI;

0) 3a cueT coBepIICHUS pabOTHI,

B) TOJIBKO 3@ CUET U3MEHEHUS pa3MEpPOB U 00bEMa CHUCTEMBI;

T') TOJIBKO 32 CYET HEYHOPSJAOYCHHOTO, XAaOTUYECKOTO JBHKEHHUS CTPYKTYPHBIX €IMHHIIL
BEIIECTB, BXOJAIIUX B COCTAB CUCTEMbI U BHEUTHEN Cpe/ibl.

32. Paborta pacuMpeHHs, COBEPILIAIOINASACS BHYTPEHHUMM CHJIAMH CHUCTEMBI HPOTHB
BHEIIHUX CHIJI:

a) BCerja CYMTAETCs MOJIOKUTEIIbHOM;

0) Bcerga CUMTAeTCsl OTPUIIATEIBHOM;

B) MOXET OBITh KaK IOJIOKUTENbHON, TaK U OTPULIATENIbHOM;

I') BCEI/1a paBHa HYJIIO.

33. PaGota cxaTusi, COBEpIIAIOIIAsACS BHEUIHMMU CHUJIAMHU NPOTHUB BHYTPEHHUX CHI
CUCTEMBI:

a) BCerja CYMTAETCs MOJIOKUTEIIbHOMN;

0)Bcerjia CYMTaeTCsl OTPUIIATEIBHOM;

B)MOXeET ObITh KaK IMOJIOKUTEIbHON, TaK U OTPHULIATENIbHOM;

I') BCEI/1a paBHa HYJIIO.

34. Ilpu coBepiIeHUH CUCTEMOI pabOTHI pacCIIUPEHUs €€ BHYTPEHHS SHEPTUs:

a) OCTaeTCsl HEM3MEHHOM;

0)MOXKET KaK YMEHbIIAThCs, TAK U YBEITMUNUBATHCS,

B) YMEHbIIAETCS;

I') BO3pacTaer.

35. Ilpu coBepiieHMH HaJl CUCTEMOU BHEIIHUMH CHJIaMU paOOThI CKaTUsl €€ BHYTPEHHSIS
DHEPIUs:

a) OCTaeTCsl HEM3MEHHOM;

0)MOXKET KaK YMEHbIIAThCs, TAK U YBEITMUNUBATHCS,

B) YMEHbIIAETCS;

I') BO3pacTaer.

36. AnmabGaTHBIMM CHCTEMaMH HAa3bIBAIOTCS CHCTEMBI, B KOTOPBIX MpoIlecc oOMeHa
DHEPIUeH C BHEIIHEU CPENON:



a) MOYKET OCYIIECTBIATHCS TOIBKO B (DOPME TETUIOTHI,

0) HEBO3MOJKCH;

B) MOXKET OCYILECTBIATHCS KaK B (pOpMe TEIJIOThI, TAK U 33 CUET COBEPIICHUs PaOOTHI;

') MOXKET OCYIIECTBIIATHCS TOJIBKO 33 CUET COBEPLIEHMS paOOTHI.

37. TepmMoIMHAMHYECKUH TMPOIECC, MPOTEKAMIIMI TPH TOCTOSHHOM O00BEMe,
Ha3bIBACTCS:

a) n300apHBIM;

0) aquabaTHBIM;

B) U30TEPMUYECKUM;

I') H30XOPHBIM.

38. CornacHo nepBOMY 3aKOHY T€PMOJANHAMUKHU:

a) IpOM3BOIMMAs CUCTEMOI pabota Bcerga OoJjblle, YeM TEIUIOTa, 3aTpavyeHHas Ha ee
IIPOU3BOJICTBO;

0) mpou3BoaMMas CHCTEMOW paboTa Bcerza paBHa TEIUIOTE, 3aTpaueHHOW Ha ee
IIPOU3BOJICTBO;

B) MPOM3BOAMMAsT CUCTEMOI paboTa Bcerjga MEHbIe, YeM TeIUIOTa, 3aTpadyeHHas Ha ee
POU3BOJICTBO;

') BO3MOXKEH JIBUraTellb, COBEPILIAIOLIUI CKOJIb YTOJHO A0JIr0o padory, O€3 MmojaBeleHus
SHEpPrux U3BHE.

39. DHTaANBNUS IO CBOEMY YHCICHHOMY 3HAUYEHUIO:

a) paBHA BHYTPEHHEH SHEPryUM CUCTEMBI;

0) Oompmie BHYTPEHHEH OSHEPruM CHCTEMBl Ha BEIMYMHY pabOTHl pacIIupeHus,
COBEpILEHHOM NPHU U3MEHEeHUH 00bema cucteMsl ot 0 10 V;

B) MEHbIIIE BHYTPEHHEW SHEPTHH CHCTEMBI Ha BEIMYUHY PaOOTHI CKATHS, COBEPIICHHYIO
py U3MEHEHUHU oobeMa cuctemsl oT V 10 0;

T') MOXKET KaK COBMAJaTh C BHYTPEHHEW DHEprueil, Tak W OTIUYATHCS OT HEe B Ty WU
JIPYTYIO CTOPOHY.

43. TennoBoii 3¢ (HeKT XMMHUUECKOH peakluy, IPOTEKAIOLIeH pU MOCTOSIHHOM 00bEMeE:

a) Bceraa paseH 0;

0) onpezensercs N3MEHEHUEM BHYTPEHHEH SHEPTUU CUCTEMBI;

B) OIpeJeNsieTcss U3MEHEHUEM YHTAJIBIIMN CHCTEMBI;

r) onpezensercs paboTol, COBEPIIEHHON BHEIIHUMU CHJIaMU HaJl CUCTEMOH.

44. TeruoBoit 3P PeKT XMMUYECKON peakIuy, MPOTEeKaroIel MPH MOCTOSTHHOM JIaBJICHUU:

a) Bcerna paseH 0;

0) ompenenseTcst U3MEHEHHEM BHYTPEHHEN SHEPTHH CUCTEMBI;

B) ONpeeNnsieTcss N3MEHEHHEM DHTAIBIIUN CHCTEMBI;

r) ornpenensercs: paboToM, COBEpIIEHHOW BHEIIHUMH CUJIAMU HaJl CHCTEMOH.

44. DHTaNbNUsI CUCTEMBI ONPEEIIIETCS COOTHOILIEHUEM:

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

45. TepmoHAMUYECKO# (HOPMOiT 3aIUCH ypaBHEHHS XHMHUUYECKON PEaKIUK SIBISETCS:
C(1) + O2(r) = CO2(1);

C(1) + O2(r) = CO2(1); AH2o8x = - 393,5 kJIk;

C(1) + O2(1) = CO2(r) + 393,5 x/Ix;

C+ O2=COa.



46. Bripaxenue: «TemnoBoit 3h(}EKT XMMHUYECKOW peakIuu HE 3aBHCUT OT IMyTH €e
OCYILIECTBIICHHS, & OIpPENENIACTCS TOJIBKO HAYaJIbHBIM M KOHEYHBIM COCTOSTHUEM CHCTEMBD»
ABisieTcs GOpMyYIUPOBKON Hayajua TepMOJUHAMUKH.

47. CornacHo CleACTBUIO M3 3aKOHA ['ecca, TemymoBod 3(PEKT XUMUYECKOH peakuuu
paBeH:

a) CyMMe TeIUIOT 00pa3oBaHWs KOHEYHBIX BEIIECTB 3a BBIYETOM CYMMBI TEIUIOT
00pa30BaHUs UCXOHBIX BEIIECTB C YUETOM UX CTEXMOMETPUYECKUX KOI((PUIMEHTOB;

0) cymme TemIoT 00pa3oBaHMA HCXOAHBIX BEIIECTB 3a BBHIYETOM CYMMBI TEIUIOT
00pa30BaHUs KOHEYHBIX C YUETOM UX CTEXMOMETPUYECKUX KOI((UIHEHTOB;

B) CyMME TEIUIOT O0pa30BaHMsS KOHEYHBIX W HCXOJHBIX BEIIECTB C YYETOM HX
CTEXMOMETPUYECKUX KO (UINEHTOB;

I) CyMME TEIJIOT 00pa30BaHMsI KOHEYHBIX BEIIECTB C YUYETOM HX CTEXHOMETPUUYECKHUX
K03 PHUITUEHTOB.

48. CornacHo cleACTBUIO M3 3aKOHA ['ecca, TemyioBoM 3(PEKT XMMUYECKOH peaknuu
paBeH:

a) CyMMe TEIUIOT CTOpaHUsl MCXOJHBIX BEIIECTB 332 BBIYETOM CYMMBI TEIUIOT CrOpaHUs
KOHEYHBIX BELIECTB C YYETOM UX CTEXHOMETPUUYECKUX KOI()(DUIIMEHTOB;

0) cymMme TeIIoT O0pa30BaHMA HWCXOJHBIX BEIIECTB 3a BBIYETOM CYMMBI TEIUIOT
00pa30BaHUs KOHEYHBIX C YUETOM UX CTEXMOMETPUUYECKUX KOI((UIHEHTOB;

B) CyMME TEIUIOT OOpa30BaHMsS KOHEYHBIX W HCXOAHBIX BEHIECTB C YYETOM HX
CTEXHMOMETPUYECKUX KO3 (UIMEHTOB;

r) CyMME TEIJIOT 00pa30BaHMsI KOHEYHBIX BEIIECTB C YYETOM HX CTEXHOMETPUYECKHX
K03 pHUITMEHTOB.

49. 3akon ['ecca u cieCTBHS U3 HETO MO3BOJISIOT:

a) paccuMTarh TEIUIOBOM 3((EKT peakLUuu, €cId H3BECTHbI TEIUIOThl 00pa3oBaHUs
KOHEUYHBIX U MCXOJTHBIX BEUIECTB;

0) oIpeneuTh MEXaHU3M XUMHUYECKON peakiuy;

B) paccyMTarh TEIUIOBOW J(PQEKT MpoIeccoB, KOTOPbIE MPAKTUYECKH W3MEPUTh
HEBO3MOXKHO;

I) paccuMTaTh TEOPETHYECKH TEIUIOTHl OOpa30BaHMS CIIOKHBIX BEIIECTB, KOTOPHIE
HEBO3MOXKHO MOJIYYUTh U3 COOTBETCTBYIOIIMX MPOCTHIX BELIECTB.

50. DHTpONHS paBHA HYIIIO JJIS:

a) IPOCTHIX BEIECTB, HAXOASAIIUXCS PU CTaHIAPTHBIX YCIOBUSX;

0) YMCTBIX BELIECTB, CYIIECTBYIOUINX B BUJIE HaeanbHoro kpuctamia npu T = 0 K;

B) BEIIECTB, yYaCTBYIOUIMX B OOpaTUMON XMMHUYECKOH peakliu, B MOMEHT HACTYIUICHUS
XHUMHYECKOTO PaBHOBECHST;

r) 1:000T0 TBEPOTO BEIIECTBA.

WHTCHCHBHBIM TIapaMETPOM CHCTEMBI;

51. CormacHO BTOPOMY Hayally T€PMOJWHAMMKH, CaMOIPOU3BOJILHO MOTYT IMPOTEKATh
TOJIBKO T€ TIPOIIECCHI, ISl KOTOPBIX:

a) AG>0;

0) AG=0;

B) AG<0;

r) AG MOXeT NpUHUMATh JII000€ 3HaUEHUE.

52. Ha cmemieHne XUMHMYECKOTO PaBHOBECHs OOpaTHMMOI peakIMh MOXKET OKa3aTb
BIIHSTHUEC!

a) U3MEHEHHEe TeMIIePaTyphl;

0) U3MEHEeHUe JaBJICHUS;

B) U3MEHEHUE KOHIICHTPAIUN UCXOIHBIX UM KOHEUHBIX BEUIECTB;

T') 100aBJICHUE KaTaIN3aTopa.

53. X¥MHUECKOE paBHOBECUE CMEILAETCSI BIPABO, KOTa:




a) CKOPOCTh TIPSIMOM pPEaKIMy CTAHOBUTCS OOJIbIIIE CKOPOCTH 0OpaTHOM PEaKInu;
0) CKOPOCTh MPSMOU peaKIMy CTAHOBUTCS MEHBIIIE CKOPOCTH OOPATHOMN PeaKIIuu;

B) CKOPOCTb OOpaTHOM peaKkiMu CTAHOBUTCS OO0JIbIIIE CKOPOCTH MPSIMON peaKkIuy;
I') CKOPOCTh OOPATHOM peakLy CTAHOBUTCS MEHBIIIE CKOPOCTH MPSMOI peakLUu.

54. I1pu HACTYIJIEHUH XUMUYECKOTO PABHOBECHSI:

a) CKOpOCTH MPsAMON U 00paTHOH peakivii CTAHOBSITCS PABHBIMU;

0) mpsimasi u oOpaTHas peakIuy MPEKPAIIArOTCS;

B) KOHLEHTPAIMM UCXOIHBIX BELIECTB U MPOTYKTOB PEAKLIUU CTAHOBSTCS PaBHBIMU;

I') KOHIIEHTPAIIUN UCXOAHBIX BEIIECTB U MPOIYKTOB PEAKLIUU OCTAIOTCS HEM3MEHHBIMH.

55. B TeueHue mpomexyTka BpeMEHM OT Hayaja OOpaTUMOH peakLHUH IO MOMEHTa
HACTYTUICHHS] XUMUYECKOTO paBHOBECHSI:

a) CKOPOCTb IPSMOM peakluy BO3pacTaeT, a 00paTHOM — yMEHbILIAeTCs;

0) CKOPOCTh MPSIMOM peaKIIMK YMECHBIIASTCS, a 00paTHON — BO3PACTAET;

B) KOHLIEHTPAIMH UCXOIHBIX U KOHEUHBIX BELIECTB YMEHBIIAIOTCS;

I) KOHICHTPAIlUM HCXOJIHBIX BEIIECTB YMEHBINAIOTCS, a KOHEYHBIX MPOAYKTOB —
BO3PACTAIOT.

56. [IpakTHyecKuii BEIXO IPOJAYKTOB B 00PaTUMON PEaKIIUU OMPEIeIIAeTCS:

a) TOJIBKO CKOPOCTBIO IPOTEKAHUS MIPSIMOM peaKimu;

0) BpeMeHeM OT Hayvaja ee MPOTEKaHUs 10 HACTYIUICHUS] paBHOBECHS;

B) BEJIMUNHONW KOHCTAHTBI PABHOBECHS;

T') TOJIBKO CKOPOCTBIO MPOTEKaHUsI OOPaTHOW peaklny.

57. Bo CKOJBKO pa3 CKOpPOCTh IMpPSIMON peakLUud CTaHET MEHbIIE CKOPOCTH OOpaTHOMH
peakuuy Ipyu YMEHbBILIEHUH JaBJIEHUs B paBHOBECHO cucreme: 2A(r) + B(r)«» C(r) B 3 paza?

a) 3;

0)9;

B) 18;

r) 27.

58. Kakue BemectBa OyqyT pearupoBaThb Mexay co0oil ¢ OoJblIeld CKOPOCTbIO NP
paBHbIX ycnoBusx; a) Ca u HoSO46) H:SOsu Mg B) H:.SO4u Fe r) Ni m H2SOg.

59.CKopoCTh TeTepOreHHOW XMMHUYECKOW peakiUM TpH YBEITUYEHHUH MOBEPXHOCTH
pearupyronmx BemecTB:

a) HE U3MEHsEeTCH,

0) He3HAYUTEIILHO U3MEHSIETCS,

B) BO3PACTaET,

') CHU)KAETCS.

60. Karanuzatopbl H3MEHSIOT CKOPOCTh XMMHUECKOW pEaKIMHW B CBS3M C TEM, 4TO
U3MEHSETCS:

a) TemIeparypa:

0) KOHIICHTpAIIHsI BEIIECTB;

B) YHCJIO CTOJIKHOBEHUN MOJIEKYT,

T') YBEJIMUMBACTCS aKTUBHOCTh PEareHTOB.

3amanus K 1abopaToOpHBIM paboTaM 1o pazaeny «O0mme 3aKOHOMEPHOCTH XUMHUIECKIX
nporeccoB», TeMa « OCHOBbI XUMHUUYECKON TEPMOJIUHAMUKN. XUMHUYECKOE PABHOBECUE):

Jlaboparopnas pabota 2.

1) coOpaTh KaJOpUMETp U BBINOIHUTH SIKCIIEPUMEHT T10 ONpPEAeICHUIO TeIoBoro 3ddexra
peaKMy HEUTpaIu3alny ¢ COOIOICHUEM MPaBIII TEXHUKH O€30MIaCHOCTH;

2) 10 TaHHBIM OIIBITA BEIYHUCIIUTH TEIUIOBON A3PPEKT peakuu HeUTpaau3anum,

3) aKcTIepUMEHTaIbHOE 3HAYCHNE CPABHUTH C TEOPETUUECKH HAWICHHBIM.

4) hopMyIHpYHTE OCHOBHOM MOAX0]] XUMHYCCKON TEPMOAMHAMHUKH K UCCIICAOBAHHIO
XUMHUYECKHX MPEBPAIICHHUI.



5) Uro Takoe TepMoarHamMudeckas cucrema? [lepedncinte OCHOBHBIC THIIBI
TEPMOJUHAMHYECKUX CUCTEM.

6) Yto Takoe GYHKIHS COCTOSHUS TEPMOIHHAMUYECKOM crcTeMbl? Kakie XapaKTepHCTHKH
TEPMOJMHAMHUYECKON CUCTEMBI HE SIBIAIOTCS (PYHKUIUSMU COCTOSIHUA U TIoYemy?

7) Chopmynupyiite HyJI€BOM U IEPBBIN 3aKOHBI TEPMOJAUHAMHMKH U MPUBEANUTE IPUMEPHI KX
NPUMEHEHUS.

8) MaiiTe XapaKTepHCTUKY (YHKIIMU COCTOSIHHSI CHCTEMbI — 3HTaJbIuK. Kakoe cocrosiHue
BEIIECTBA MMPHUHATO 33 TOUYKY OTCUETa U3MEHEHHS YHTAIBIINN B XUMUYECKUX PEaKIHAX?

9) PaccuwuraiiTe H3MCHEHUE SHTABIIMK ¥ BHYTPCHHEH SHEPIHU TIPH MPOTEKAHUU
CIIEIYIONIeH XUMUYECKOW PeaKIuH NP CTAaHJAPTHBIX YCIOBUAX:

10) Hcmonp3yst 3HAYCHHUS TEIUIOT CrOPAHUS, OTPEICIIUTE TEIUIOBOM 3P deKT cieayromiei
peaKuy Mpu CTAaHJAPTHBIX YCIOBUAX:

11) [daiite onpenenenue GpyHKIUH COCTOSHHS CUCTEMbI — dHTponuu. Kak uamensercs
SHTPOMHUS CUCTEMBI IPU U3MEHEHUHN 00beMa, IaBIICHUs, TEMIIEPATypPhI?

12) PaccuuTaiiTe H3MEHEHHE SHTPOIIMU CUCTEMBI TIPH cMetieHun npu H.y. 10 11 aprosna, 20 i
kuciopoga u 70 11 azora.

13). Paccunraiite H3MeHEHNE YHTPOIUH B CIIEAYIONICH XUMUIECKOH PEaKIUy MPH
CTaHJAPTHBIX yCIOBUSX:

14) TlpuBeauTEe COBPEMEHHYIO TPAKTOBKY BTOPOTO 3aKOHA TepMOJHMHAMHUKH. OOBSICHHUTE €ro
du3nuecKuii CMBICI.

15) Chopmynupyiite TpeTHii 3aKOH TEPMOTUHAMUKH. AOCOIIOTHOE 3HAUYCHHE KaKOM
TEPMOJUHAMHYECKON (PYHKIIMU pacCUYUTHIBACTCSI HA OCHOBAHUH 3TOTO 3aKOHA?

tema «OCHOBBI XUMHUUECKOU KuHeTHuKH. KaTtanms»

JlaGoparophas padora 3.1

1) mpoBecTH ONBITHI IO U3YYECHHUIO BIUSHUS U3MEHEHHS KOHIICHTPAIU BEIIECTB Ha
XMMHUYECKOE PaBHOBECHE U BIUSHHS TEMIIEPATyphbl HA XUMUYECKOE paBHOBECHE.

JlaGoparopHas pabora 3.2

1) BBIMOTHUTD XUMHYECKHUN IKCTIEPUMEHT 110 U3yYEHHUIO 3aBUCUMOCTH CKOPOCTH PEaKIUU OT
KOHIICHTPAIMH PEarupyromuX BEeIECTB U TEMIIEPATyphl HA IPUMEPE B3aUMOJICHCTBHSI THOCYIIb(aTa
HATPUs C CEPHOM KHUCIIOTOM;

2) 10 TaHHBIM OTIBITA PACCUYUTATh OTHOCUTENIBHYIO CKOPOCTh PEAKIIUN U TTIOCTPOUTH KPUBYIO
3aBHCHMOCTH CKOPOCTH PEaKIMU OT KOHIICHTPAIIMH THOCYIb(aTa HaTPHUI U OT TEMIIEPaTypPhl;

3) BBIMOJHUTS OIBIT MO U3YUYCHHUIO BIMSHUS KaTaau3aTopa Ha CKOPOCTh XUMHUYECKOU
peaKiuu.

4) Onpenenenue NOHATUA ""CKOPOCTh PEAKIMU" B OTKPBITOM cUCTEME.

5) OcHOBHOI1 OCTYJAT XMMUYECKON KiMHETHKU. KnHeTnueckoe ypaBHenue. YacTHbie 1
o0t mopsaku peak. CMBICIT KOHCTaHTBI CKOPOCTH PEAKLUH OT KaKUX (PaKTOPOB 3aBHCHUT 3Ta
BeJMYUHA?

6) Onpenenenrie MOHITUS "MOJIEKYISIPHOCTD peakiuu'". Kakue peakuny pa3nmgaroT 1o
MOJIEKYJISIpHOCTH. Kak 3armmchIBarOTCsl KHHETHYECKUE YPABHEHHSI TAKUX PEaKITHA.

7) B kakux cirydasix COBIQ/IAlOT CTEXHOMETPUYECKHE KOI(PPHUIUCHTHI YpaBHEHUIH
XUMHYECKHUX PEaKIUi ¥ YaCTHBIE TIOPSIKH 110 pearnpyroIuM BemnecTBaM. [louemy B CIOXKHBIX
peakuusaxX B MOJABISIOLIEM OOJILIIMHCTBE CIy4YaeB 3TOrO COBNAACHUS HE HAOII0AaeTCs.

8) Kak ctpouTtcs kunernueckuii koapduirpent? O0s3aTeIBHO I B X0l OIbITA OTOMPAThH
npoObl U3 PEAKIIMOHHON CPEJIbl U MOJIBEPTaTh UX XMMUYECKOMY aHAJIM3y WJIM MOKHO MOCTYIUTh
uHaue. OObscHUTE.

9) Kak cTpouTCs M0 TaHHBIM KHHETHYECKOTO 3KCIICPUMEHTA KMHETUYECKasl KpUBAsl M KaK IO
STUM JIaHHBIM PACCUUTHIBAETCS] CKOPOCTH PEAKITHH.

10) Kunetndeckue ypaBHEHUs OJTHOCTOPOHHUX PEAKIUil B 3aKPBITHIX cUCTeMax. Mx
muddepernraibHble ypaBHeHus. [[puBecTr mpuMepsl peakiiny HyJIEBOTO TOPSIKa, BTOPOTO U
MPOYHX TTOPSIIKOB.

11) UnrerpupoBanue nuddepeHraaIbHbIX YpaBHEHUH pa3InIHbIX TOPSIKOB. Bpemena oy
MpEeBpaLeHU 1JIs PeakIiii pa3IMyHOro MOPSIKA.

12) Kak MOXHO ONpeIeTUTh YaCTHBIC U OOIIKE TOPSIKH PEAKIMU Ha OCHOBAHUU
HKCIIEPUMEHTAIbHBIX JaHHbIX. Kakue BaMm n3BeCTHBI METOABI HAXOKICHHS TOPSIKA PEAKIIIH.



13) Kakue peaxiiu Ha3bIBatOTCS CA0XKHBbIMEA? Kakoil MPUHITKIT TTOJI0XKEH B OCHOBY aHaJIHM3a
Takux peakuuid. Knmaccudukauus cinoxusix peakuuii. [IpuBectu npumepsl.

14) Kunetnveckue ypaBHEHHs OOpATUMBIX, MTAPALISIbHBIX, TOCIICA0BATEILHBIX PEAKIIUH.
HaxosxeHrne KOHCTaHT AJi OTAEJIbHBIX CTaJuil TAKUX peaKIui

15) Ananu3 KHHETHYECKUX YPABHEHUH MMOCIIE0BATEIbHBIX PEAKIIHA, TPOTEKAIOIINX B 1BE
craguu. Kakast u3 ctaauit B TaKUX peakiusx TopMo3urt npoiecc? IlokazaTs 310 Ha mpumepe
YpaBHEHUS JJI HAKOIUIEHUS] KOHEUHOTr'O BEIECTBA ( BO BTOPOM CTaIuu Mpolecca).

16) 3aBUCUMOCTh CKOPOCTH PEaKIuK OT TeMIieparypsl. TemnepaTypHbli ko3dduiueHt
ckopocTH peakiuu (kodddurment Bant-I'odda). Ypasuenue Appennyca (BbiBoa). Paznndanbie
(bopMBI 3amHcH ypaBHEHUS.

17) Kak paccuuTbIBaeTCs JHEPTHs aKTHBAIIMY Ha OCHOBAaHUY YKCIIEPHMEHTAIBHBIX JaHHBIX

18) ®u3HKO-XUMHYECKUI CMBICIT SHEPIHH aKTHBALNH (KJACCHIECKOE PACCMOTPEHHUE 110
TEOPUHU aKTUBHBIX CTOJIKHOBEHUH, 110 TEOPUH AaKTUBHOTO KOMILJIEKCA).

19) Yro npescraBisier coOOM aKTUBHBIC YaCTHIIBI U IPUYUHBI UX 00pa30BaHuUs?

3amanus K JabopaTopHbIM paboTaM 1o pasaeny «PacTBopel W Ipyrue IucHepcHBIC
CUCTEMBI», TeMa «PacTBOPBI 3JIEKTPOIUTOB U HEIJIEKTPOJIUTOB. JluCIEpCHBIE CUCTEMBIY:

Jlabopartophas pabora 4.

1) npurorosuts 100 M 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pacTBOpa XJI0pHUIa HATPHS
(cynbgaTa HaTpUs).

2) paccuuTaTh MOJISIPHYIO KOHIIEHTpPAILMIO, MOJISIPHYIO KOHLEHTPAlMI0 SKBHBAJICHTA,
MOJISUIbHYIO KOHIIEHTPALMIO, TUTP IPUTOTOBJIIEHHOI'O PACTBODA.

3) HazoBuTe criocOObI BBRIPaXKEHHUS] KOHIIECHTPALIUK PACTBOPOB.

4) Uto Ha3bIBaCTCSl MOJISIPHOI KOHIIEHTpAaLUel pacTBopa?

5) Onmnpenenute MONSAPHYIO KOHLCHTPAIMIO PacTBOpa, €CIM HW3BECTHA MaccoBas
KOHIICHTPAIHsI BELIECTBA B PaCTBOPE.

6) Kakoit 00beM 20%-HOi1 CONSIHOM KUCIOTHI HEOOXOIUMO B3SITh JIJIsl IPUTOTOBICHHUS OJHOTO
nutpa 6%-HOM COJITHON KHUCTIOTHI?

7) Ckonbko rpamm NaCl Heobxoanmo B3sTh st ipurotosierus 0,5 11 12%-Horo pacteopa?

2. PacuerHble 3a/1aHus

1) Temnotsr pactBopenust cynabdara meau (CuSO4) u meanoro kymopoca (CuSO4<5SH20),
paBubl -66,11 k/Ix u 11,72 x>k cCOOTBETCTBEHHO. BhIyncianTe TEIUIOTY THApATaluy CylibhaTa MEIH.

2) Bpruncnure TemioBod 3QQEeKT M HANWIIMTE TEPMOXUMHYECKOE YPaBHCHUE pEaKIHU
ropenusi ogaoro mouist 3taHa (Cz2He(T)), B pe3ynbraTe KOTOpOi 00pa3yroTcst mapbl BOJABI U TUOKCU
yriaepona. CKOJIBKO TEMIOTH! BHIACIUTCS TIPH CTOPaHUH dTaHa 06bemMoM 1 M (H.y.)?

3) Peaxkiust ropeHust OeH30I1a BBIPAXKACTCS TEPMOXHUMHUYECKUM YPaBHECHHEM:

CsHe(x) + 7/202(T) = 6CO2(T)+ 3H20(T). Bhruncnure TemmoBoii 3¢ GeKT STOH peaKium.

4) T'a3000pa3HBIi ATWJIOBBIA CHHPT MOKHO IONYYUTh NPU B3AaUMOJCHCTBHM ATWJIEHA H
BOJISIHBIX TIapoB. Hamuimmre TepMOXMMHUYECKOE ypaBHEHUE 3TOW PEaKIy, BEIYHUCIUTE €€ TEIIIOBOM
s dekr.

5) Hanumre TepMOXUMHUYECKOE YPaBHEHHE PEaKIIMU B3auMoieiicTBus okcuna yriepoaa(ll)
U BOJIOpPOJIa, B pe3yJbTaTe KOTOpPOM 0OpasyroTcsi razoo0pas3Hble MeTaH U Boja. CKOJIBKO TEIJIOTHI
BBIICTUTCA TPH TOH PEaKIUy, €l ObLT IOMydeH MeTaH 06beMoM 67,2 iv® (H.y.)?

6) Kpucramuindeckuii XJIOpHI aMMOHHS 00pa3yercsi Mpu B3aMMOJCUCTBHU Ta3000pa3HbIX
ammuaka 1 HCl. Hanumure TepMoxumMuueckoe ypaBHEHHUE 3TOM peakluy, BHIYUCIUTE €€ TEII0BOM
¢ ¢ext. CKOJIBKO TEIUIOThI BBIACIUTCS, €CIM B Peakuu ObUl U3pacXoJoBaH aMMHak oO0bemom 10
e (my.)?

7) Tlpu cropaHuu Ta3000pa3HOr0 amMMHaka 0Opa3yrorcsi mapbl Bojabsl U okcua aszota(ll).
CKOJIBKO TETIOTHI BBIIEIUTCS MPH 3TOW Peakunu, eciu 0bu1 nosyueH okcua azora(ll) ooremom 44,8
e (my.)?

8) Peaxkiust ropeHHs] METHIIOBOTO CIIUPTA BBIPAKACTCSI TEPMOXUMHUYECKAM YPaBHEHUCM:

CH3OH(k) + 3/202(r) = CO2(r) + 2H20(k)..

Boruncnute TernoBoit 3 dexT 3Toit peakuuu.



9) Ipu B3aUMOJICHCTBUH Ta3000pa3HBIX CEPOBOIOPOA M JAMOKCHIA yriepoja o0pa3yroTcs
napbl BoJbl M razoo0passbiii cepoyriepon (CSz). Hanmumure TepMoXxuMudeckoe ypaBHEHHE 3TOM
pEaKuyu 1 BEIYUCIUTE €€ TeII0BOM AP heKT.

10) Bo cKONBKO pa3 yBEIHUUTCS CKOPOCTh PEaKIMH B3aHMMOIEHCTBHs BOJOpOAa M Opoma
Ha(r) + Bra(r) <> 2HB1(T), eciiu KOHIIEHTpaIMKU UCXOAHBIX BEIECTB YBEIUUUTH B 2 pa3a?

11) Yemy paBHa CKOPOCTH OOPATHOM PEAKIIUH:

CO(r) + H20(1) <> CO2(r) + Ha(T),

ecrmn koruentpamuu [CO2] = 0,30 moms/am>; [Hz] = 0,02 moms/am; k = 1?

12) HauaipHasi KOHIICHTpAIIHS HCXOJHBIX BEIIECTB B CUCTEME:

CO(r) + Cla(r) <> COCly(r)6s11a paBHa (Moms/mm°): [CO] = 0,3; [Cl2] = 0,2. Bo ckonbKo pa3
YBEJIHYHUTCS CKOPOCTh PEAKIIHH, ECIIM MOBBICHTH KoHneHTpamun: CO 1o 0,6 Moms/mm3, a Clz 1o 1,2
MOJTB/mM>?

13) Konnerrpamuu NO u O, obpasyromux NO2, 6buti coorBeTcTBeHHO paBHbl 0,03 u 0,05
Monb/nm®. UeMy paBHA CKOPOCTh PeaKiun?

14) Bo CKOJBKO pa3 yBETUYUTCS CKOPOCTh PEAKIIUM, €CIIM TeMIIepaTypa MOBBICKIACH HA
30°, a remmnepaTypHblii KO3 duiueHT paBeH 37

15) Beruucnute TemneparypHblii K03()(GUIMEHT CKOPOCTH HEKOTOPBIX pPEaKIMh, €CIH
IIpY MOBBILIEHUH TeMIepatypsl: a) oT 283 mo 323 K ckopocTh peakiuu yBenuuuiach B 16 pas;
0) ot 323 no 373 K ckopocTh peakiuu yBenunuuiack B 1200 pas.

16) Ha ckoabKO TpalyCcoB HYKHO TOBBICHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEaKIIUU
yBenmuumiack B 81 pa3s, eciu TeMnepaTypHbIil KOAQGUIMEHT CKOPOCTH paBeH 37

17) Yemy paBeH TeMIepaTypHblii KOI()(OHUIMEHT CKOPOCTH pEaKIUMH, €CIH TpH
yBEITUYCHUH Temnepatrypsl Ha 30 rpajycoB CKOPOCTh Bo3pacTaeT B 27 pa3?

18) Bo ckoJIbKO pa3 BO3pacTaeT CKOPOCTh PEAKIMH MPU TOBBIIICHUH TEMIIEpaTypbl Ha 50
°,ecany =27

19) Ha ckoJbKO TpaJyCcoB HaJ0 MOBBICHTh TEMIIEPATypy PEaKIHU, YTOOBI €e CKOPOCTh
yBenu4miach B 729 pas (y = 3)?

20) Ilpu yBenuueHHH TeMIeEpaTypbl peakuuu Ha 60° CKOPOCTh peakiuu Bo3pocia B 64
paza. Onpenenure TemnepaTypHbii K03 uuueHT (y).

21) Tlpu moBbIICHUH TeMIepatypbl Ha 20° CKOPOCTh peakinuu Bo3pocia B 9 pa3. Uemy
paBeH TeMIepaTypHbIi KOAPGUIUEHT 3TON PeaKMU U BO CKOJIBKO pa3 YBEIHMUUTCS €€ CKOPOCTh
IIPY NOBBIILIEHUH Temrieparypsl Ha 30° u Ha 100° ?

22) PaccuuTaiite maccy pactBopa KOH ¢ maccosoit moneir 7,9 %, B KOTOPOM HY’KHO
pactBoputh K20 Maccoii 47 r ans nonydenus pactBopa KOH ¢ maccoBoii noneit 21,0 %.

23) PaccuuTaiite 00beMbI pacTBOpa CEPHON KUCIIOTHI ¢ MAacCOBOM moJeit 93,5 % (p = 1,83
r/cmM®) u Bodkl, Heo6XomuMmble s TpurotoBienus 100 cm® pacTBopa cepHOH KHCIOTBI C
MaccoBoit momeit 15 % (p =1,10 r/emd).

24) Kakue 00beMbl BOJIBI M PACTBOpPA CEPHOM KHUCIIOTHI ¢ MaccoBoit noieit 80 % (p = 1,74
r/cM°) Heo6X0MMMO B3AITh JUIS mpuToTOBIEeHNS S00 cM® pacTBOpa CepHOM KHCIIOTHI C MAacCOBO
nomneit 10 % (p =1,07 r/emd).

25) Omnpenenute MOJIIpHYIO KOHIeHTpanuio pactBopa KOH, B koTopoM maccoBasi 10J1st
KOH cocrasnsier 8 % (p = 1,064 r/em®).

26)OnpenenuTe MaccoBYIO 1010 (%) cepHOi KHCIOTHI B 2 H pacTBope (p = 1,065 r/em?).

27) Ompenenure MaccoByo J00 (®, %) pacTBOPEHHOIO BELIECTBA B pacTBOpax: a) 6M
HCI (p = 1,100 r/cM®); 6) 10 1 H2SO4 (p = 1,289 t/cM®); B) 15 5 H3POu4 (p = 1,289 r/emd).

28. OnpenenuTe Macchbl paCTBOPOB COJITHOM KHCIOTHI ¢ MaccoBbIMU AoisaMu 10 % u 30
%, TIpU CMEIIEHUH KOTOPBIX 00pa3yercs pacTBOP COJISIHOM KuciaoThl Maccoil 600 r ¢ maccoBoit
nonen 15 %.

29. Paccumraiite mMaccy pacTBOpa COJU ¢ MaccoBoW josied 7 %, HEOOXOMUMYIO IS
pactBopenus emie 20 T 3TOM cor, YTOOBI HOTYYHUTH PACTBOP ¢ MaccoBoi gonen 12 %.

30. Kakoii 066em pactsopa KOH ¢ maccoBoit momeit 12 % (p = 1,11 r/cm®) mamo B3aTH
u1st mpuroTtoierus 250 cm® 2M pactBopa?



Js Tekymero kourpoJas TKS3:

1. ITpumepsl TECTOBBIX 3a/IaHUI MO pa3ieiny « IEKTPOXUMUUYECKUE MTPOLIECCH»:

1. Ilorennuan, ycTaHABIMBAIOIIMWCA B YCIOBHUSX paBHOBECUS JJIEKTPOAHOW peakiuw,
HA3BIBACTCS:
a) PaBHOBECHBIM JJICKTPOIHBIM ITOTEHIIMAIOM
0) cTaHIapTHBIM 3JIEKTPOAHBIM IMOTEHIIUATIOM
B) BOJIOPOJHBIM 3JIEKTPOIHBIM MMOTEHIIUATIOM
T') YCIIOBHBIM 3JIEKTPOIHBIM OTCHIINATIOM
2. Ha metHOM aHOZ€ MIPH 3JIEKTPOIIN3E pacTBOpa OpoMUIa HATPUS IPOUCKXOTUT
a) OKHUCIICHUE BOJIbI
0) okuCIIeHHs] OpOMUI-HOHOB
B) OKHCJIEHUE MEU
') BOCCTaHOBJICHHE MEU
3. XuMudeckasi KOppo3usi METaJIOB
a) Mpolecc pa3pylIeHUs MeTauia, HE COMPOBOXKIAIOIIUNCS BO3SHUKHOBEHHUEM SJIEKTPHUUECKOTO
TOKa;
0) mpoliecc paspyllieHUs MeTajla, COMPOBOXKIAIOIIMNACA BO3HMKHOBEHHEM BHYTPU CHCTEMBI
AIEKTPUUECKOTO TOKA,
B) MpoOIlecC pa3pylLICHHs METaslia B KHUIKOCTAX
4. Uccnemyemblii pacTBOp 00pasyeT ¢ cepedpa HUTPAToM OeIIblid TBOPOKHUCTHIN 0CaIOK,
pacTBOPUMBIN B aMMHaKe. YKaXHTE COCTAaB OCaJIKa:
a) cepebpa oam, 6)cepedpa cynbdu, c)cepedpa Xopu, 1) cepedpa poaaHu/I.
5. Meton onpeneneHus KOIMYeCTBa BEIECTBA IIyTeM TOYHOTO U3MepeHusi 00bemMa pacTBOPOB
BEII[ECTB, BCTYMAIOIINUX MEXTY COOOH B PEaKIUIO — ...aHAJIH3.
6. CreneHp OKHCIIEHUSI MapraHIla B IEpMaHraHaTe Kalus paBHa ... .
1) +6 2) +4 3) +7 4) —7
7. CrerneHb OKHCIIEHUS a30Ta B a30TUCTON KHUCIIOTE PaBHA ... .
1)-32)+33)+54) +4
8. Crenenu oxucinenus wapradma B coeauHeHusx KMnOs, KoMnOs, MnO, MnO:
COOTBETCTBEHHO PAaBHHI ... .

1) +4, 42, +6, +7 2) +7, +6, +4, +2

3) +6, +2, +4, +7 4) +7, +6, +2, +4
9. Crenenn okucienus xpoma B coiisix KoCrOs, KoCr20O7, Cra(SOs)3 COOTBETCTBEHHO PABHHI ... .

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

3) +6, +6, +3 4) +3, +6, +6
10 Briciiast 1 Hu3miasg CTENEHU OKUCIIEHUS XJI0pa COOTBECTCTBCHHO PABHBEI ... .

)+5u02)+7u03)+7u-34)+7u-1
11. TobKO OKUCIUTENBHYIO CIOCOOHOCTD MPOSBIISET ... .

1) HCI 2) HCIO4 3) Clz 4) HCIO
12. Tonbko cBOMCTBA OKUCIUTEIS MIpOoABJIACT aTOM MapraHia B COCIMHCHUU ... .

1) MnO; 2) HMnO4 3) MnO 4) HoMnOa4
13 CBoWCTBa U OKUCIINUTENS U BOCCTAHOBUTEIA aTOM a30Ta MOYXKET IIPOABJIATE B COCAUHCHUSX ...



1) NHs u HNO; 2) HNO3 u HNO;
3) NO n NH34) NO u HNO;

14. Ecnu cBoiicTBa MOHA BOAOpPOda HE YYUTBIBATh, TO U OKHCIIMTCIBHBIC U BOCCTAHOBUTCIIBHBIC
CBOMCTBA MOXET MMpOABJIATS ... .

1) cepHucras kuciaora 2) a30THast KUCIIOTa
3) cepHas kucioTa 4) cepoBOJIOPOIHAS KUCIOTA

15. Okucnenue NpoucxXoauT NPy MPEBPALLEHUM ... .
1) S$*® — S22) Fe — Fe*3
3) N** - N2 4)Na* — Na°

16. OkwucieHue MPOUCXOAUT B TIPOIECCE MPEBPALICHUH ... .
1)S°—-S*¥us?-8"2)s* 8%y Ss? st
3)S° - S®¥us™ -538%4)S?2 5§ St — S0

17. BoccTaHoBiieHre MPOUCXOIUT B IIPOLIECCE MTPEBPAICHUM ... .
1)S?—>S*%us® »8"2)S"% S yStt —§?
3)S2—-S"%us? —»S%%4)S*% Sy S22 S

18. BoccraHOBIeHHE TIPOUCXOUT MTPU MPEBPALICHHH ... .
1) Mn® — Mn*?2) Mn*® — Mn**
3) Mn** — Mn*’ 4) Mn*2 — Mn**

19. OxucIuTeNEHO-BOCCTAHOBUTENbHAS PEAKITUS B PACTBOPE MOXKET MPOTEKATh MEXY ... .
1) KMnOg4 u H2S 2) KMnO4 u H2SO4
3) KMnOgs u H2SO3 4) KMnO4 u HNO3

20. OKHCIHTENTBHO-BOCCTAHOBHUTEbHAS PEAKIINS MOXKET TIPOTEKATh MEXIY ... .
1) HNO3 u H2SO3 2) HNO3 1 H2SO4
3) HNOs u H2S 4) HNO3 u KMnOg4

21. B pesynbrare B3aumoaericteuss HNO2 u H2S MoxHO moiryduTs ... .
1) NO 2) NO2

3) NO 1 NO; 4) HNO3



22. ITpu B3aumoneiicteBun KMnO4 u HNO2 MOXHO TOJTYYHTb ... .

1) NO 2) HNOs

3) NO u HNO3 4) NO u NO2
23. Crexuomerpuueckuii kodpduuueHnt mnepen Qopmynoil HUTpata cepebpa B ypaBHEHHUU
peakuuu

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

1)12)23)34)4
24. Crexuomerpudeckuii kodpduirent nepen GopMynoil OKUCTUTENS B yPaBHEHUU PEaKIUU
KI + Cu(NO3)2 — Cul + I + KNO3
paBeH ... .
1)22)43)14)3
25. Crexuomerpudeckuii koapduireHt nepen GopMyIioil OKUCIUTENS B ypaBHEHUU PEAKINH
MnO:2 + KC103 + KOH — KoMnO4 + HCI + H20
paBeH ... .
1)12)23)34)4

26. Crexuomerpuueckuii ko3¢ ¢unueHtT nepea (opMyjaoid BOCCTAHOBUTENS B YpPaBHEHUHU
peaximn

NaCrO2 + Br2 + NaOH — Na2CrO4 + NaBr + H.O
paBeH ... .
1)32)83)24)6

27. CrexuomeTprueckuii KodpuipieHT nepex (opMyJaold BOCCTAHOBUTENSI B YpaBHEHUH
peaxkuuu

KI+ KNO2 + H2SO4 — NO + I+ K2S04 + H20
paBeH ... .
1)12)23)34)4
28. Cymma cTexuoMeTpuyecknx K03(hpuunueHToB B ypaBHEHUH pEaKIIH

MnO> + KBr + H2SO4 — MnSO4 + K2SO4+ Bre + H2O



paBHa ... .
1)42)63)84)10
29. CyMMa cTeXMOMETpUUIECKUX KOA(PPHUITMEHTOB B ypaBHEHUHU PEAKIIUN
PbO2 + HC1 — PbCl2 + Cl2+ H20
paBHa ... .
1)92)83)124)6
30. KucnopoioM Bo3/1yXa MOKHO OKHUCIHTb ... .
1) Niu Au2) Au3)Ni
Ni** +2&=Ni, £:°=-0,25B
Au3++38 = Au E2°=+1,50 B
Oz +4H* + 48 =2H20 Ex°=+1,23 B
31. KucnopooM Bo3/1yXa MOKHO OKHUCIHTb ... .
1) Mg 2) Au3) Mgu Au
Mg* +28 =Mg E:°=-2,36 B
Au** + 38 = Au E.°=+1,50 B
Oz +4H* + 48 = 2H,0 Ex= +1,23 B
32. Peaknusg HIO3 + SO2 + H2O — 12 + H2SOy
2103 + 12H" + 108 = I + 6H20 £ =+1,20 B
SO4% +4H" + 28 = SOz + 2H20 E%=+0,14 B
CaMONPOM3BOJIBHO MPOTEKAET B ... .
1) HanpaBlIeHUU CIpaBa HAIEBO
2) HampaBIIEHUU CJIeBa HATIPABO
3) oboux HampaBICHUAX
33. Peakmus H2S + HNO3 — S + NO2 + H20
NOs™ +2H"+&=NO; + H20 E% = +0,80 B

S+2H"+28=H,S E%=+0,17 B



CaMOTIPOHM3BOJILHO TIPOTEKAET B ... .
1) npsiMOM HampaBJICHUN
2) 0OpaTHOM HaIpaBJIeHUU
3) 00oux HampaBICHUIX

34, Peaxkuus PbCl, + Cl2 + H2 O — PbO»2 + HCI
Cl+28=2ClI E1°=+1,35B
PbO; + 4H" + 28 = Pb*? + 2H20 E2°=+1,45B
CaMOTIPOM3BOJILHO IPOTEKACT B ... .
1) mpsiMOM HarpaBJICHUH
2) 0OpaTHOM HalpaBJIEHUU
3) 00oux HampaBICHUIX

35. Peaknus Zn + KNO3 + KOH — K2ZnO2 + KNO2 + H20
ZnO2* +2H20 + 28 =Zn° + 40OH E1°=-1,22 B
NO* +H,0 + 28 =NOz +20H E*=+0,01 B
CaMONPOM3BOJIBHO POTEKAET B ... .
1) mpsiMOM HampaBlIeHUU
2) o0ouX HaIPaBICHUSIX

3) oOpaTHOM HarpaBJIeHUH
36. OstoBO pearupyer ¢ pacTBOPOM ... .

1) HuTparta HaTpus

2) HATpaTa Meau

3) autpara mapranua (II)

4) HUTpaTa MarHus

37. [1na BeITeCHEHHSI MeT U3 pacTBopa cynbharta mean (I1) MoKHO HCTIOTB30BATS ... .

1) Zn vnu Ag 2) Zn wiu Mn

3) Ag unu Hg 4) Mn unu Ag
38. B MenHO-cepeOpssHOM M KaJIMHUEBO-OJIOBSIHHOM TaJbBAaHMYECKHX OJIIEMEHTaxX KaToJaMHu
COOTBETCTBEHHO SIBIISAIOTCA ... .

1) AguSn2)AguCd3)CuuSn4)CuuCd
39. B/IC raipBaHMYECKOTO JIEMEHTA, COCTABICHHOTO U3 HUKEJIEBOW TUIACTUHKH, TIOTPYKEHHON
B 0,01 M NiSO4, u xagmueBoi macTuHku, norpyxéanoi B 0,01 M CdSO4, pasna ... B.



40. D/1C rayibBaHU4ECKOTO 3JIEMEHTA, COCTABICHHOTO M3 IIMHKOBOH IJIACTUHKHU, IOTPYKEHHON B
0,1 M ZnSO4, u HukeneBoi miacTuHky, morpyxeunoit B 0,1 M NiSO4, pasna ... B

3amanus K 1a00paToOpHBIM paboTaM Mo pas3leny « DJIEKTPOXUMHUYECKHE MPOLIECCH):

3amganus K 1abopaTopHBIM pabotam 1o pasaerny «OKHUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE PEAKIINH U
AJIEKTPOXUMUUYECKHE mporecchl. Kopposus MeTamioBy:

JlaboparopHas pabora 5.

1) TpoBecTH OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE pEAKIMHA B Pa3IH4YHBIX cpenax (KHCIIOMH,
HEUTpaIbHOU U LIETOYHOK);

2) onpeaeNuTh TUM BCEX PEAKIMK OKUCIICHUS] — BOCCTAHOBIICHUS,

3) ompenenuTh MU3MEHSIONIMECs] CTCIICHH OKUCIICHHS JCMEHTOB B COCIMHCHHUSX YYaCTBYIOUIMX B
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUSAX;

4) CcOCTaBHTh YPaBHEHUS OKHUCIUTEIHHO-BOCCTAHOBHTENBHBIX peakimii ¢ ydetoM pH cpensl u
KOJIMYECTBA AaTOMOB KUCIIOPO/Ia, UCIIOJIB3YsI METO]] HOHHO-3JICKTPOHHOTO OaaHca.

BaIlaHI/IH o pasjgeiry «OKHCINTEIIEHO-BOCCTAHOBHUTEILHBIC pe€akuuu M ISJICKTPOXUMHYCCKUC
IMpOHICCCHhI. KOppOSI/ISI MCTaJJIOB», TEMaA «OKHCINTENBEHO-BOCCTAHOBUTEIILHBIE pEaKuuu.
3JI€KTpOXI/IMI/I‘~I€CKI/IG MpoLCCCh»:

JlaGopartopHnas pabora 6.

1) MO3HaKOMUTHCS C ONMKMCAHUEM U TPUMEHEHUEM BhIPsIMUTENbHOTO yeTpoicTBa BCA-5K-Y3;

2) MpoBECTH DSKCIEPUMEHT B COOTBETCTBUUM C €ro OMNHMCAHUEM U COOJIOACHUEM TEXHHUKH
0€30MacCHOCTH, COCTaBUTb CXEMBbI DJIEKTPOJIHM3a PACTBOPOB COJIEH C YKa3aHHEM TMPOTYyKTOB
AJIEKTPONIH3a U O0BSICHEHHEM DJIEKTPOIHBIX TIPOIIECCOB.

Jlaboparopnas padora 7.1

1) coOpaTh MEAHO-IIMHKOBBIN TaIbBAaHMYECKUN JIEMEHT U U3MEPUTH €TO HAIIPSKEHUE;

2) paccuntath OJIC MeIHO-IMHKOBOTO TaIbBAHWYECKOTO JJIEMEHTA, €CIH KOHIICHTpAIlHs
MoTeHIaonpeaesomux nonoB mMeau pasua 1 (0,1; 0,01) monw/n, wonos muaka 1 (0,1; 0,01)
MOJIB/II.

3) coOparh KOHIIEHTPAIIMOHHBII raIbBAHMYECKUH AIEMEHT U U3MEPHUTD €r0 HaNPsIKECHUE;

4) paccuutath OJIC KOHLEHTPALMOHHOIO TaJlbBAHUYECKOTO 3JEMEHTa, €CJIM KOHLEHTpaLus
MOTEHIMAIONpe e sIFoIuX HoHOB paBHa 0,1; 0,01 mMoub/11.

Jlaboparopuas pabora 7.2

1) BBINONHUTH OJKCHEPUMEHT MO W3YYEHUI0 KOHTAKTHOM KOPPO3UHM METAUIOB U IO
HCCIIEIOBAHUIO METOJIOB 3alUTHl METAJIJIOB;

2) O JaHHBIM OIMBITA ONPEJEIUTh BIUSIHUE MPUPObl KOHTAKTUPYIOIIUX METAJUIOB HA CKOPOCTh
KOpPPO3HH KeJie3a, IUHKA;

3) IpUBECTU CXEMBbI U3YUEHHBIX KOPPO3UOHHBIX JIEMEHTOB, YKa3aTh IPOIYKThl KOPPO3HUH.

1. Hanumure ypaBuenue HepHcTa u gaiite 00bsCHEHNE BEIMYHMH, BXOAAIIMX B HETO.

2. OnuumTe yCTpoMCTBO rajlbBAHMUECKOTO deMeHTa Jlanuams - SIkoOu u oObsICHUTE MPUUUHBI
BO3HHUKHOBEHHS AJIEKTPOJIHOTO MOTEHIHAIA.

3. Uto Takoe KOHTAaKTHBINA noTeHIHan? OObACHUTE IPUUMHY €0 BOSHUKHOBEHHS.

4. KakoBO yCTpOWCTBO BOJOpOAHOTO 3ekTpona? Kakas peakuusi mpoTeKaeT Ha BOJOPOTHOM
anektpone? Hanumunre ypaBHEHUE, 10 KOTOPOMY BBIYHMCIISETCS €70 MOTEHIUA.

5. Ilpusenurte npumeps! iektponoB I u Il pona. Kak ycrpoeH kamoMenbHBIN MOy /IeMEHT?
Kakas peakmus mnpoTekaer mnpu ero pabore, KakuM COOTHOIIEHHEM OIPEIeNseTCsl ero
HOoTeHIIAaN?

6. Kakoif mukin paOoThl rajJbBaHHMUYECKOTO 3JIEMEHTA MPOMCXOJUT IMOJ JEHCTBHEM BHEIIHETO
HCTOYHUKA AJIEKTPUIECKOTO TOKa?



7. Kak Ha3bIBaeTCsl HaNpsHKEHUE, MPU KOTOPOM HAuMHAETCS MPOLECC IEKTpoIn3a?

8. B ueM npuHIMIIHAIBHOE PA3INYKE SJIEKTPOJIN3a PACIUIABOB U PACTBOPOB JIEKTPOIUTOB?
9. Yem ompeaensieTcs NOPSAOK MPOTEKAIOIIUX Ha AIEKTPOAAX MPOLECCOB MPH IEKTPOIn3e?
10. Kakue mporiecchl OyeT UMETh MECTO Ha KaToe MpH dJeKTpoause pacteopa CaCl2?

11. Boruncniute 0OBEMBI BEIIECTB, BBIJCIMBIIUXCS HA KAaTOAE€ M aHOJE IPH AJIEKTPOIIN3E
pacTBopa cynbdara Kalus B TEUCHHUE 24 TIPU CUJIe TOKa 5 A?

12. JlaiiTe onpeneneHue KOPPO3HUH.

13. Kakue ¢akTopbl 0Ka3bIBAIOT BIUSHUE HA MPOLECC KOPPO3UH.

14. [laiiTe xapakTepUCTHKY CIIOCO0AM 3aIIUTHI OT KOPPO3HH.

15. IpuBeanTe KIacCUPUKALUIO IPOLIECCOB KOPPO3HH.

16. [To xkakuM MexaHH3MaM MOXKET MIPOTEKATh MPOLIECC KOPPO3IUU?

17. sIBnsiercs v mpoiiecc KOPPO3UU CaMOITPOU3BOIBLHBIM MTPOLIeCCOM?

2. PacueTHrble 3amanus

1. ITpu kakol KOHIIEHTpAIlMu UOHOB Zn2+ (MOJ‘IL/I[M3) MOTEHLMA UHKOBOTO 3JIEKTpoaa Oyner
Ha 0,015 B meHbI1Ie €ro CTaHAAPTHOTO JIEKTPOIHOTO MOTSHIHAIA?

2. Tlpu kakoif koHueHTtpamuu HoHoB Cr3+ (Monb/mM°) 3HAaueHMe TOTEHIMANa XPOMOBOTO
AJIEKTPO/Ia CTAHOBUTHCS PABHBIM CTaHIAPTHOMY MOTEHIMAy LIMHKOBOI'O AJIEKTpoia’?

3. MapraH1ueBslii 31€KTpOJ B paCTBOPE €ro CoIu uMeeT noteHiman -1,23 B. Boraucnure
KOHIIEHTpAIHIO (MOIb/mM°) HoHOB Mn?*

4. PaccuuraiiTe 53IEKTPOJHBIE MOTEHIMAIbl MAarHvs B pacTBOpPE XJOpUIAa MarHus Mpu
KOHIIEHTparusax (Mois/mve): a) 0,1; 6) 0,01; B) 0,001.

5. Tpu kaKoii KorneHTpanuu HoHoB Cu?" (Moms/IM°) 3HAaUeHNE TTOTEHIMAA METHOTO YIEKTPOoa
CTaHOBUTCS PaBHBIM CTaHAAPTHOMY MOTEHIHAy BOJOPOIHOTO 3JIEKTpoaa?

6. Kakoii rampbBaHMYECKHI JJIEMEHT Ha3bIBaeTCsl KOHIEHTpalMOHHBIM? COCTaBbTE CXEMY,
HalUIIATE JJEKTPOHHBIE YpaBHEHMsI DJIEKTPOJIHBIX MPOLIECCOB U  BBIYMCIUTE 3.1.C.
raJlbBaHUYECKOT0 3JIEMEHTa, B KOTOPOM cepeOpsiHble 31eKkTpojsl onyiieHsl B 0,01 v u 0,1 H
pacTBOpBI HUTpaTa cepedpa.

7. Ilpu xakom ycioBuu OyneT paboTaTh TaIbBAHUYECKUW HIIEMEHT, DJEKTPOJbl KOTOPOTO
cieNlaHbl U3 OJTHOTO M TOro ke Metauia? CocTaBbTe CXeMy, HAHUIINUTE AJIEKTPOHHbIE YPAaBHEHUS
ANEKTPOJHBIX MPOLECCOB M BBIYUCIHUTE 73.J1.C. TaJbBAHMYECKOTO »JJEMEHTa, B KOTOPOM
HUKeseBbIe 1eKTpo ikl onyiieHsl B 0,002 H u 0,02 H pacTBOpHI CyJb(aTa HUKETIS.

8. CocraBbTe CXeMy, HANUIINTE »JJICKTPOHHBICE YpPAaBHEHUS DJIEKTPOJHBIX TMPOIECCOB H
BBIUMCIUTE 3.1.C. TaJbBAHUYECKOTO DJEMEHTa, COCTOSIIEr0o M3 CBUHIOBOW M MarHueBOM
TACTHH, ONMYIIEHHBIX B PAcTBOPHI colneil ¢ koHmenTpanuei [Pb?*] = [Mg?*] = 0,01 momns/av°.
W3meHuTcs au 3.4.C. ATOTO AJIEMEHTA, €CIU KOHIEHTPALUIO KaXKIOro U3 MOHOB YBEIUYUTH B
OJIMHAKOBOE YUCIIO pa3?

9. CocraBbTe CXeMy, HANUIIATE OJJICKTPOHHBIC YPAaBHEHUS JJICKTPOHHBIX IIPOIECCOB H
BBIYHMCIIUTE 3.1.C. TAJIbBAHUYECKOTO 3JEMEHTA, COCTOSILIEr0 U3 IUIACTUH KaJMUs W MarHus,
ONYIIEHHBIX B PACTBOPHI CBOMX coleil ¢ koHneHTtpammei [Cd?*] = [Mg?'] = 1 wmoms/mm3.
W3meHuTcss 1 3HaY€HUe 3.71.C., €CJIM KOHLEHTPALMIO KaXJ0ro u3 MOHOB NmoHu3uth A0 0,01
MOJTB/iM>?

10. CocraBbTe cXeMy paOdOThI TAIbBAHHYECKOTO 3JIEMEHTa, 00pa30BaHHOTO JKEJIE30M U CBUHIIOM,
norpyxeHHsiMu B 0,005 M pactBopsl ux coneid. Paccunraiite 3.1.c. 3TOro 3J1€MEHTA.

11. Konu4decTBO 3IEKTPUYECTBA, KOTOPOE HEOOXOJUMO MPOIYCTUTh 4Yepe3 BOIHBIM PacTBOP
CuSO4 nns BeineneHus Ha aHoze 22,4 1 kuciopoaa (H. y.), paBHo ... Ki.

12. Tlpm snexrponmze 200 T pactBopa NaCl Beiaeniiocs 6,72 i xiopa (H. y.). MaccoBast 1os
COJIM B UICXO/HOM PacTBOpPE COCTaBisIa ... %.

13. Kakue xuMHuecKue MpOIEecChl MPOTEKAIOT Ha JJIEKTPOAaxX MpH 3apsaKke U paspsilke
JKEJI€30HUKEJIEBOr0 aKKyMYyJsiTopa?

14. Kakue XMMHMYECKHE TMPOILECCHl MPOTEKAIOT Ha JJIEKTPOoAaxX MpHU 3apsaKke U paspsiike



CBUHIIOBOTO aKKyMyJsiTopa?

15. T'anpBaHMYECKUI 3JEMEHT COCTOMT M3 CEepeOpsSHOro AJIEKTpoia, MorpykeHHoro B 1 M
pacTBOp HHUTpaTa cepedpa M CTaHIAPTHOIO BOJOPOAHOrO 3JekTpona. Hamummure ypaBHeHus
AIIEKTPOAHBIX MPOLECCOB U CYMMAapHON PEaKIMU, IPOUCXOIAIICH MpH paboTe ralbBaHUYECKOTO
JJIeMEHTA.

16. CocraBbTe cXeMy, HAIUIIUTE AJICKTPOHHBIC YPaBHEHHS 3JIEKTPOJIHBIX MPOIECCOB ABYX
raJIbBAHUYECKUX DJIEMEHTOB, B OJIHOM M3 KOTOPBIX HHKENIb SBISETCA KAaTOAOM, a B JIPYIOM -
aHOJIOM.

17. XKene3nas u cepeOpsiHas MJIACTHHBI COCAMHEHbI BHEIIHUM IPOBOJHUKOM U IMOTPYKEHBI B
pacTBOp cepHOi KUCIOThL. COCTaBbTE CXEMYy JAaHHOTO TaJlbBAHUYECKOTO JIEMEHTA M HAIHUILIUTE
3JIEKTPOHHBIEC YPAaBHEHUS IIPOLECCOB, TPOUCXOISAIINX Ha SIEKTPOAax.

18. Brrumncnure Maccy BOJAOPOJa M KUCIOPOAA, 00pa3yIONIMXCs IPU MPOXOKISHUU TOKA CUJION 3
A B Teyenue 1 4 yepes pactBop NaNOs.

19. Onpenenute Maccy BBIISIUBIIETOCS JKeJe3a P MPOXOXKACHUH TOKa cuiior 1,5 A B TeueHue
1 4 uepes pactBopsI cynbdata xxene3a(ll) u xmopuna sxeneza(lll) (3mexkTpobl UHEPTHBIE).

20. ITpu mpoxoXkaeHnH Yepe3 pacTBOP MEeKTpoianuTa Toka cuitoi 0,5 A 3a 1 4 Beinensiercst 0,55 ¢
MeTaia. OnpenennTe SKBUBAICHTHYIO Maccy MeTasia.

21. HanmmmTe OSIEKTPOHHBIC YpaBHEHHS pPEAKIMH, NPOTEKAIOUIMX Ha JJIEKTPOJax NpHu
anekTponusze pactBopoB: a) CuSOs ¢ meausiM aHomoM; 0) NiSOs4 ¢ HUKENHEBBIM aHOJOM; B)
AgNO3 ¢ cepebpsHBIM aHOZOM.

22. B TedyeHHe KAaKOro BPEMEHHU HEOOXOIUMO MPOMyCKaTh TOK cuiod 1 A mpu snekTponuse
BOJHOTO pacTBopa cynbdara xpoma(Ill), utoOsr Macca karoma Bo3zpocna Ha 10 r? Kakoit 00bem
(H.y.) KHCTIOpO/Ia BBIIEIHIICS Ha aHOfe?

23. DnekTposn3 BogHOTO pactBopa xiopuaa mukensi(Il), comeprkamiero conb maccoit 129,7 r
MIPOBOJIUJIN TIPU TOKe cuiiod 5 A B Tedenue 5,36 4. Ckonbko xmopuna Hukesa(Il) ocranoch B
pacTBope U Kakoi 00beM xjiopa (H.y.) BeIIETUICS Ha aHojie?

24. Tlpu snexTposiM3e pacijiaBa HEM3BECTHOI'O BEIECTBA Maccoil 8§ I' Ha aHoOJE BBLAEIHIICS
Bozopo o6bemom 11,2 av® (m.y.). Uto 570 3a BemecTBO? MOXKHO I MPOBECTH IEKTPOITU3 ETO
BOJIHOT'O pacTBOpa?

25. Tlpu snekTposnm3e ¢ MHEPTHBIMU IyekTpoaamu 150 cm3 pacTBopa XJopuja Kaiuws C
MaccoBoit goneit 5 % (p = 1,05 r/em®) Tokom cumoit 8 A B Teuenne 1 u 40 MuH y aHOma
BRIIETMICS Ta3 oObemMoM 4,48 am° (1.y.). Omnpenenure KOHIEHTPAIUIO MIEIOYH B
oOpa3oBaBieMcs pactBope (o, %).

26. Uepes pactBop cynbdata muaka(Il) B Teuenne 45,03 MUH MpOMyCKau TTOCTOSIHHBIN TOK.
Omnpenenure cuily TOKa, €CIM M3BECTHO, YTO HA KaTo/l€ M aHOJAE BBIJCIWINCH OJMHAKOBBIE
00BEMBI Ta30B, a Macca OJHOTO JIEKTPoia yBeInumiIachk Ha 1,1 r. DIeKTpoabl HHEPTHBIE.

27. Drnextpomus 200 cm3 pacTBopa cynbdata mexu(Il) ¢ maccosoit momeit 6 % (p = 1,02 r/em?)
MIPOJ0KAU JI0 Te€X TMOp, MOKa Macca pacTBopa He yMeHblnmiach Ha 5 1. Kakas macca cynbgara
meau(Il) ocranack B pacTBOpe mocne 3neKTponaun3a’?

28. UYepes3 sneKTpoiM3ep, 3aMONHEHHBIM BOIHBIM PAcTBOPOM XJIOpHIA KalUs TPOITYCTHIIH
MOCTOSIHHBINA TOK (3JIEKTPOJIbl MHEPTHBIE), B PE3yJIbTaTe YE€ro Macca pacTBOpa YMEHBIIMIACH Ha
3,5 r. JIng HeHTpadu3aluy OCTABILIErocs pacTBopa ObUT U3PACX0J0BaH PACTBOP CEPHOM KHUCIOTHI
(o = 8 %) maccoit 20,0 r. KakoBa macca razoo0pa3HbIX MPOAYKTOB, 00pa30oBaBIIUXCS NPHU
ANEKTpoIu3e?

29. PacTBOp 5JEKTPOJIUTA, COAEPIKAILIEr0 PAaCTBOPEHHBIM KHCIOPOJ, OMYCTHJIM LUHKOBYIO
IUTACTHHKY ¥ [WHKOBYIO TUIACTHHKY, YaCTHYHO TOKPBITYIO Meablo. B kakom ciydae mporecc
KOPpO3MH IMHKA MPOXOAUT MHTeHCHBHee? CocCTaBbTE HJIEKTPOHHBIC ypaBHEHHS aHOAHOTO U
KaTO/HOT'O IIPOIECCOB.

30. Kax Bmuser pH cpensl Ha ckopocTh Koppo3uu xeneza u numuka? Ilouemy? CoctaBbTe
JJIEKTPOHHBIE YPAaBHEHHS AHOAHOIO M KATOJHOTO IMPOIECCOB aTMOC(EpHON KOPpPO3UU ATHX
METAaJUIOB.



Jns1 IpoOMesKyTOYHOM aTTeCTALMM
OreHOYHBIC MaTEPUATIBI IS SK3aMEHA COCTOST U3 KOMIUIEKTa OMIeToB (25 mTyK) ¢ 3aJaHUsIMU
TEOPETUYECKOI0 U MPAKTHUECKOTO XapaKTepa i MPOBEPKH MPAKTUUECKUX YMEHUN

[Tpumepsl SK3aMeHaIIMOHHBIX OUJICTOB:
buiet Ne 1

Bompoc 1: [Ipeamer xumuu. 3HaueHrne 3HAHUK B 00J1aCTH XUMHH JIJIs1 HHKEHEPOB-IHEPTCTUKOB
U B XKU3HEEATeNbHOCTU. OTBET MOSICHUTE. BHIYUCINTD MOISIPHYIO MacCy SKBUBAJICHTA CEPHOM
KHUCJIOTBI, €CJIM B PEaKIUI0 BCTYWIO 12 r Maruus v 24,5 T CepHOM KUCTOTHI.

Bormpoc 2: I'maponus cosneit. Kakyro peakiuio 10KHbI UMETh PACTBOPHI CIEAYIOIINX COJIEH:
NaCN, ZnCl. OTBeT moaTBEpAUTE COOTBETCTBYIOIIUMH MOJIEKYJISPHBIMA U HOHHO-
MOJICKYJISIPHBIMH YPABHCHHUSIMH.

Bonpoc 3: Ot kakux (pakTopoB 3aBUCUT CKOPOCTh XUMUdeckoii peakiuu? [Ipusenure
(GOpMYJIMPOBKY OCHOBHOTO 3aKOHA XMMHUYECKON KUHETHKHU. Peakius uuer no ypaBHEHHUIO:
2NO+032 = 2NO:a.

Konnentpanus okcuaa azota Obuia paBHa 0,8 MOJb/J, a KOHIIEHTpALUS KACIOPOa paBHA

0,6 moinb/n. Kak M3MEHUTCS CKOPOCTh PEaKINH, €CITH KOHIICHTPALUIO KUCIOPO/1a YBEIIHYHUTh B
TPH pa3a, a OKCHJIa a30Ta B YEeThIpe pa3a’?

buner Ne 2

Bonpoc 1: ChopmynupyiiTe NpUHIUIBI U TPaBUiia 3aTIOJTHEHUS SJIEKTPOHAMU YPOBHEH U
[OJlypOBHEN B MHOT'O3JIEKTPOHHBIX aToMax. SIBIISAIOTCA JIU 3JEKTPOHHBIMU aHaJIO0raMH
AIIEMEHTHI ¢ TOPAAKOBBIMUA HOMepamu 19 u 29?7 OtBeT nosicHUTE.

Bompoc 2: Xumuueckoe paBoBecue. [Ipunnumn Jle Hlarense. Ykaxure, OyaeT M MOBHIIICHUE
JIaBJICHUsI CMELIaTh PaBHOBECHE B TOM K€ HAIPABJIECHUH, YTO U IOHWKEHUE TEMIIEPATYPbI

CHa4 (1) + S (1) <> CS2(1) +H2S(T) AH>0.

Bonpoc 3: B kakom konudecTBe BOAbI clieAyeT pacTBOpUTH 30 I' XJI0pUAa HATpUs IS
nostydeHust 7%-Horo pactBopa?

buiter Ne 3

Bormpoc 1: [lpuHiuns! 1 npaBuia 3al0JHEHHS 3JIEKTPOHAMU YPOBHEH, IOTypOBHEH,
opb6uraneil. Hanmummure 31eKTpoHHBIE (POPMYJIBI SIEMEHTOB € MOPSAKOBBIMM HOMEpaMu 22
23. Ykaxure ux nojgoxkenue B [1CI, yncino HecnapeHHbBIX JIEKTPOHOB.

Bompoc 2: CkopocTts xumuueckoi peakiiui. OCHOBHOW 3aKOH KMHETUKH. CKOpOCTh
XUMUYECKON peaKnn

2CO + 02 =2CO0O2

NP KOHIICHTpaIusx pearupyromux Bemects ¢ (CO) = 0,3 mons/m, ¢ (02) = 0,15 mMonb/1 paBHa
1,2-:10-3 monp-1t-c’l. Berumcante KOHCTaHTY CKOPOCTH PEAKIHHL.

Bonpoc 3: BerancnuTe Maccy Bojibl, He00X0IuMYyt0 Aiist pactBopeHus 20 T XJI0puaa HaTpus JUIs
nosrydeHus: 10%-Horo pactBopa? BelunCIUTh HOPMAIBHOCTh U MOJISIPHOCTB IPUTOTOBJIEHHOTO
pacTBopa.

buner Ne 4

Bompoc 1: Monnas xumudeckas cBsi3b. MexaHu3M ee oopazoBanus. Hanmummre nosHbie
AIIEKTPOHHBIC (OPMYIIBI 37IEMEHTOB 34 1 47. YKaKUTEe BAICHTHBIC AJIEKTPOHBI, YUCIIO
HECHapeHHBIX AJIEKTPOHOB.



Bonpoc 2: I'maponu3s coseid. Beerga in HERTpaIbHOCTh pacTBOpPA COJM YKA3bIBAET HA
OTCYTCTBHE ruaposinza? Hanumure ypaBHeHUs peakivil THAPOIIN3a B MOJIEKYJISIPHOM U HOHHO-
mogekyaspaom Buae it NHaF, FeClz, NaxSOa.

Bormpoc 3: PaccunTaiite cTaHAapTHYIO SHTAIBIINIO U CTAHAAPTHYIO SHTPOIUIO XUMHUYECKOMN
peaxkuu:

2NH3(r) + SO3(r) + H20(1) = (NH4)2S04(x)

Bbuner Ne 5

Bormpoc 1: OcHoBHBIE TTOHSTHS XUMU4eckol kuHeTtuku. [IpaBuino Bant-T'odda. YpasHeHue
Appenunyca. Ha ckonbko rpagycoB HY>KHO MOBBICUTh TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIINH
Bo3pocna B 81 pa3? TemnepaTypHbiii KO3(hHULIIMEHT paBeH 3.

Bomnpoc 2: Koppo3zus. MeToasl 3a1iuThl 0T KOppo3uu. ONUIIIKUTE MPOLIECC PKABICHUS JKele3a
BO BJIaXKHOM atMocdepe. Hanuinre ypaBHEHUS! COOTBETCTBYIOLUX PEAKIUH.

Bonpoc 3. Beraucaure pH 0,05 M HCl u 0,05 M CH3COOH.
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