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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

Heabo aucuMminHbl «XuMHD» sBisieTcs (opMupoBaHue (yHIaMeHTaIbHBIX 3HAHUI B
00JacTH COBPEMEHHOW XUMHH, BKIIOYAIONIMX OCHOBHBIC TOHSTHS, 3aKOHBI M 3aKOHOMEPHOCTH,
OIMCHIBAIOINE CBOWCTBA XMMHYECKHX COCIMHEHUI; pa3BUTHE HABBIKOB CAMOCTOSTEIbHOU pabOThI,
HEOOXOUMBIX ISl MPUMEHEHHUS XMUMHUYECKUX 3HAHWW TPU M3YyYEHUU CIEIUATBHBIX IUCIHILIUH U

JaTbHEUIICH TPaKTUUYECKON NeATeIbHOCTH.

2. MecTo aucuunjunbl B cTpykrype OOII cnenmnanurera

HuctummmHa «XUMHS» SBISETCS TUCHUILUIMHOW, BXOJsmIied B 0a30Byr0 dacth Oyioka 1
obpazoBarenbHoi iporpammel BO (b.1.5.14) o cnienmanbsroctr 21.05.01 «I"opHoe memoy.

N3ydyenne QUCHMIUTMHBI Oa3upyeTcsl Ha 3HAHUAX, CDOPMHUPOBAHHBIX B PE3YNIBTATE MOTYUCHUS
cpeaHero (MMoJHOro) obero o0pazoBaHus MO AUCHUILTUHAM «XuMUN», «Dusukay, «MaTemaTukay.

3HaHUST W YMEHHUS CTYJCHTOB,
HEOOXOIUMBI UM TIpU JajbHEHIIEeM M3yuYeHUU TaKUX AUCIMILINH, Kak «JKoJjorus», «be3omacHOCTb
KHUZHEICITCITLHOCTI.

IMMOJIYYCHHBIC IHpHU H3YUCHHUH JUCHUIIIMHBI

«XUMHULY

3 Komnerenuuu odyuaomerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJIbTAThl 00y4eHUusI

B pesynbrare 0cBOCHHUS TUCHUIUIMHBI «XUMHUS» 00ydaromuiicsl JOHKEH 00IaaTh cleayomei

KOMIIETCHIIMEH:
CrtpyKTypHBIi YpoBeHb OCBOCHUSI KOMIIETEHIIUN
3JIEeMEHT [Toporosbiii Cpennuit Bricokwnii
KOMIIETEHIINH YpOBEHb YpOBEHb YpOBEHb
OK-1
CHOCOOHOCTBIO K @0CTPAKTHOMY MBIIIUICHUIO, aHAJIU3Y, CHHTE3Y
3Hartb OCHOBHBIE XUMUYECKHE | METOJIbl XUMUYECKOTO 1 COBPEMEHHBIE
MOHSTHSL, TOJIOKEHUS U | GUBUKO-XUMHUYECKOTO HaIlpaBJICHUs Pa3BUTHS
3aKOHBI aHaJIM3a BEILECTB U Hay4YHBIX TEOPHM, METOJIBI
00BEKTOB OKpYKaroIen TEOPETUUECKOI0 U
cpensl 9KCIIEPUMEHTAIILHOTO
HCCIIEIOBaHUS
YMmerTs: pelaTh pacueTHbIE pelaTh pacyeTHbIE 3aJaud | IPOrHO3UPOBATh
3374l IPUMEHUTENBHO | IPAKTHYECKOTO BO3MOYKHOCTb IIPOTEKaHUS
K Marepuaiy coJlepKaHus CaMOITPOU3BOJIBHBIX
IIPOTrPaMMBbI IIPOLIECCOB B Pa3IMYHbIX
XUMHYECKHX CUCTEMAX
Brnanets: HaBbIKaMU MPaKTUYECKUMH HaBbIKAMH | METOJaMH HCCIIE0BaHUS U
IIPUMEHEHHSI OCHOBHBIX | TEOPETHUUECKOTO U | CIIOCOOHOCTBIO OOBACHATD
XUMHUYECKHUX 3aKOHOB B | SKCIEPUMEHTAIBHOTO €ro pe3yibTaThbl
npodeccuoHaTbHON UCCIIEIOBaHUsI B O0JIACTH | IPUMEHUTENBHO K
NeSITeNIbHOCTH XUMUHI npodeccroHanbHOI
JESITEIBHOCTH
OIIK-4

TFOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HOSI/II.[I/If/i OLICHUBATb CTPOCHHUC, XAMHYCCKUH 1 MHHepaHBHBIfI
COCTaB 3€MHOM KODHI, MOp(I)OJ'IOFI/ILICCKI/IC O0COOCHHOCTH ¥ T€HETUYECKHUE TUITHI MeCTOPO)KI[eHI/Iﬁ TBEPAbIX
ITOJIC3HBIX MCKOIMACMBIX ITPH PEIICHWH 3aa4 110 pallMOHAJIbBHOMY U KOMIUICKCHOMY OCBOCHHIO

3HaTh

OCHOBHBIC XUMHUYCCKHUC
IIOHATUA

METO/]Ibl UCCIIEI0OBAHUN
(UBUKO-XUMHUYECKHUX,
TEXHOJIOTHYECKHUX U
OpraHoJeNTHYECKUX
CBOMCTB MaTe€pHajoB
pa3HBIX KJIACCOB

COBPEMEHHBIE
HaIlpaBJICHUs Pa3BUTHUSA
Hay4HBIX TCOPUH, METOIbI
TEOPETUYECKOTO U
JKCIEPUMEHTAIBHOTO
HCCIeA0BaHuUs




CTpyKTypHBIH YpoBeHb OCBOCHHSI KOMIIETEHIIUM
DJIEMEHT IToporosslii Cpennuii Boicoknii
KOMIIETCHIIMH YpOBEHb YPOBEHb YPOBEHb
YMmeTs: OIIpEAEIATh LENIU U IIPOBOAUTH IIPUMEHSITH [10JIy4E€HHbIE
3a/la4¥ UCCICNOBAaHUN | DKCIIEPUMEHTAJIbHbIE pe3yJIbTaThl Ha IPAKTHKE
UCCIIeIOBaHMS (PU3UKO-
XUMHUYECKUX,
TEXHOJOTHYECKUX U
OpPraHoOJIEITHYECKUX
CBOMCTB MaTe€pHajoB
pa3HBIX KJIacCOB
Bnaners: HaBbIKaMU IIPAKTUYECKMMH HAaBbIKAMU | METOAAMM HUCCIIEIOBAHUS U
IIPUMEHEHHUS U DKCIEPUMEHTAIBHOIO CIIOCOOHOCTBIO OOBACHATD
OCHOBHBIX HCCIIEI0BaHMs B 001acTu UX pe3yJIbTaThl
XMMHUYECKHUX 3aKOHOB B | XUMHUH U CLIOCOOHOCTBIO IIPUMEHHTENBHO K
npodecCHOHATBLHON OOBSICHATB MX PE3YJbTaThl | IPOEeCcCCHOHATHHOM
JESATEIbHOCTH IIPUMEHUTEIIBHO K JESATEIIbHOCTH
npodeccnoHaTBEHOM
JESTEIIBHOCTH

4. CTpyKTYpa U coepKaHue TUCUUILINHBI

OO0mast Tpy10eMKOCTb AUCLUILIMHBI COCTABIISIET 4 3a4eTHBIX €AMHULIBI, 144 yaca: ayquTopHast
Harpyska — 16 yac.; camoctosTenbHas pabota — 119 yaca; sx3amen — 9 yacoB

Buner yaeGHoii
paboThI, BKIIOUAS
CaMOCTOSITEIIbHYIO
paboTy CTYJIEHTOB U
TPYZAOEMKOCTH (B
yacax)
o
5 @DOopMBbI TEKYILETro U
Paznen/Tema quCIUATUTMHEBL g MIPOMEKYTOYHOTO KOHTPOJIS
3 YCIIEBAGMOCTH
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1. Xumnueckas TepMOAMHAMHKA 2 1 1 10 |BemosnHEeHHE TOManIHeH padoThI
2. XuMuueckas KHHETHKA 2 1 1 10 |BeImonHEHHE JOMANTHEH paOOTHI
3. PacTBOpEI 2 2 2121 15 |3ammra nabGopaTtopHOW pPabOTHI.
PerieHne KOHTPOJIBHON PabOTHI.
4. lucniepcHble CUCTEMBI 2 1 1 10 |BomosnHeHue noMantHel padoThl
5. OxucnaurenpHo- 2 2 2 15 |BomosnHeHue nomantHei paboThl
BOCCTaHOBUTEJIbHBIE IPOLIECCHI




6. DIEKTPOXUMUYECKHUE CUCTEMBI |2 1 1 15 |3ammra nabGopaTopHOW pPadOTHI.
Perienne KOHTPOIBbHON PabOTHI.
7. Xumudeckue U GU3NKO- 2 22 |KoHCIeKT JIeKinii.
XHMHYECKHE METOIbI aHAIN3a
8.0OCHOBHBIE MOHATUS XUMUHU 2 22 |KoHcCIekT jIeKuunii.
OPraHUYEeCKHX COCTMHEHUMN
HToro mo pucuuiivHe: 2 8 8/21 119 |3k3amen

5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B nponecce npenogaBaHus JUCHUIUIMHBL «XUMUS» NPUMEHSIOTCS TPAAULIUOHHAS U MOIYJIBHO-
KOMIIETEHTHOCTHAsl TEXHOJIOTUH.

Jlexuuu mpoxosT Kak B TpaJAULMOHHON (opme, Tak U B hopMe JIeKLHnii-Oecenbl WM AUanora ¢
ayJUTOpPUEH C TPUMEHEHUEM 3JIEMEHTOB «MO3IOBOM AaTakW», JEKIUU-KOHCYJIbTALIUN, TAe
TEOPETUYECKUIN MaTepuall 3apaHee BBIJACTCS CTYJAEHTaM JJisi CaMOCTOSATEIbHOIO M3YYEHHS C LEJbIO
IIOATOTOBKHA BOIIPOCOB JIEKTOPY, a TaKXe JEKIMA C HCIOJIb30BAHUEM JEMOHCTPALIMOHHOIO
XUMHUYECKOT0 SKCIIEPUMEHTa, KOTOPBIH MO3BOJISET Hauboiee MOJIHO PeaTn30BaTh METO/ MPOOIEMHOTO
o0OydeHusI.

JIeKIIMOHHBIN MaTepHal 3aKperIsieTCcsl B X0/€ JIabopaTOPHBIX paboT, HA KOTOPBIX BBITOJIHSAIOTCS
IPYNIOBbIE WIM UHAMBHUAYaJIbHbIE 3aJaHUs 10 NpoiaeHHoN TeMe. [Ipu nmpoBeneHun 1abopaTOpHBIX
3aHATUNA MCHOJB3YETCSd METOJ KOHTEKCTHOIO OOy4YeHUs, KOTOPBII MO3BOJISIET YCBOUTH MaTepHall
IIyTEM BBISIBICHUS CBSI3€l MEXy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

CamocTtosTenbHas paboTa CTyIEHTOB CTUMYIUPYET CTYACHTOB K CAMOCTOSTEIbHOM MpopaboTKe
TEM B IIPOLIECCE MOJATOTOBKM OTUYETOB I10 JIAOOPATOPHBIM padOTaM, BBIIIOJHEHUS JOMAIIHUX 3aJjaHui U
MOATOTOBKU K UTOTOBOM aTTECTALIUH.

CoBpeMeHHbIE NHTEPAKTUBHBIE CPEICTBA MO3BOJISAIOT 3KCIEPUMEHTUPOBATh C HOBBIMHU (hopMaMu
KoHTposs. CTyAeHTaM IpeiaratoTcs TECThI M 3aJa4d B DJIEKTPOHHOM BHUJE, C aBTOMAaTU3MPOBaHHON
CUCTEMOM MpoBepkU. B oTnuume oT OOBIYHOIO TECTUPOBAHUS TAKOW CIOCOO KOHTPOJS MO3BOJISET
CTY/IEHTaM B JIF000€ BpeMsl POUTH TECT, MPOAHATU3UPOBATH OMINOKU U MPOMTH TECT BTOPUYHO.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITE/IbHOM PadoThI CTYICHTOB

CaMocrosTenbHas pa60Ta CTYACHTOB MOAPA3ACIIACTCIA Ha ayAUTOPHYIO, KOTOpast MpOUCXOAUT
KakK BO BpEM:A na6opaTopH1)1x 3aHﬂTHﬁ, TaK W Ha IJIAHOBBIX KOHCYJIbTAOWAX, U HAa BHCAYIUTOPHYIO,
MNPpOUCXOAAINYIO BO BpEMA IMNOATOTOBKHU CTYACHTAMH OTYETOB IIO J'Ia60paT0pHBIM 3aHATUAM H
BBITIOJIHEHU S JOMAIITHUX SaHaHHﬁ.

Bunel camoctosaTenbHON paboThl 00yyaromerocsi, NOpsAAOK MX BBIMOJIHEHUS U KOHTPOJS T10
OTENbHBIM paz/iesiaM JTUCIHUILIMHBI IPUBEIEHBI B Ta0IHLIE:

. Komn-
Buz camocrosTensHON
Pasnen (Tema) AuCHUIIIMHBL BO DopMBI KOHTPOIIS
pabotsl (Ne TeMbr)
9acoB
1. Xumuueckas -camocTosTensHOe m3yuenme | 10 | BbImonHeHHe noMamiHei
- pelieHne JIOMAIIIHEN
paloTHI.
2. XuMudecKas KHHETHKA | _caMOCTOSTENBHOE —H3YHCHHE 10 | BommonHeHue poMarrHei
yueOHOI JUTepaTyphl; paboTsI
- pelieHue JIOMAIIIHEN
paboTHI.
3. PactBOpBI - oQopmienne ordera rno| 1o |3ammra jgabopaTopHOM




nmabopaToOpHBIM paboTam;

- CaMOCTOSITEIBHOE H3YyYCHHE
y4eOHO! JIUTEpPaTyphl;

paboTHI. Pemenue
KOHTPOJILHOM paboTHI.

- penieHHe  KOHTPOJBHOM
paboTHI.
4. JlucnepcHple CUCTEMBI -camocTosTenbHoe n3yuenue | 10 | BbinonHeHHe nomamiHei
y4eOHOM JTUTEPATYPHI; paborst
- pelieHue JIOMAILIHEN
paboTHI.
5. OkHCIHTENBHO- -CAMOCTOSITEIbHOE  M3ydeHne | 10 | BbllonHeHne jpomauineit
BOCCTaHOBHMTEJIbHBIE y4eGHOI TUTEpaTypBL; paboTEI
IpOHCCChI - pelieHue JOMaIlTHEH
paboTHI.
6. DIEKTPOXMMUYECKHUE - oQopmienne ordera 1o | 19 |3ammra  1abopaTOpHOM
CHUCTEMBI J1abOPaTOPHBIM paboTam; paboTHI. . Pemenne
- CaMOCTOSTENBHOE HM3YyYeHHE KOHTPOJILHO! paOOTEL
yueOHOU JIUTEpaTyphl;
- peuieHHe  KOHTPOJBHOM
paboTHI.
7. XuMudeckue u GU3MKO- | -CaMOCTOATENbHOE M3ydeHue | 22 | KoHcnekr snekumi.
XUMHYECKHE METObI y4eOHOM JINTEPATypBHI;
aHaJIn3a - KOHCIIEKTHPOBAHHUE.
8. OCHOBHBIE ITOHATHS -caMocTosiTeNnbHOe u3ydeHue | 22 | KoHcnekr nekuuit.
XHMHMHU OPraHuYeCKUX y4eOHOM JIUTEPaTypHI;
COEIMHEHUI - KOHCIIEKTUPOBAHHE
TTOArOTOBKA K 3K3aMEHY -CaMOCTOsITeNbHOE H3yueHue | 9 | 3k3ameH
yueOHoM JUTEpaTyphl,
KOHCIIEKTOB JIEKIIMH.
HToro no aucuuIuimHe: 119/9 | sx3amen

ook wdE

OneHouHble Cpeacrea Vi TEKYLIEro KOHTPOJIA MO0 TUCHUIIJIMHE:

KOHTpOJIbHLIe BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XUMHYECKOM TEPMOANHAMHKU: ITOHATHE CUCTEMbBI, BUJIbI CUCTCM.

TepMOI[I/IHaMI/I‘leCKI/Ie apaMeTphbl U (I)YHKI_II/II/I COCTOAHHUA CUCTCMBI.

Buytpennss sneprus. Pabora. Temiora.
[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).
OHTaIbNUs KaK (QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.

TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIUAIONME HA TEMJIOBOM

XUMHYECKOW PEaKIUH.

Tepmoxumust. 3akoH ['ecca.

CrnencrBus u3 3akoHa I 'ecca.

DHTpoMUs KaK PYHKIHS COCTOSIHUSI CUCTEMBI.
BTopoii 3aKk0H TEpMOIMHAMHUKH.

Tperuii 3aKOH TEPMOIUHAMUKM.

Ouneprus ['nb6ca.

apdexT

HaHpaBHCHI/IC CaMOIIPOU3BOJBHOI'O IMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ.



BOoNoOR~LNE

no

Nogakow

10.
11.
12.

13.
14.
15.
16.
17.

NN E

0.
11.
12.
13.
14.
15.
16.
17.

KOHTpOJIbeIe BOIIPOCHI MO TEME «XHMHYecKasi KHHETHKA»

Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOM PEaKIIMU U METOJIbI €€ PETyJINPOBAHUSA.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakluy (3aKOH JIEHCTBYIOIUX Macce).
Bnusiaue Temneparypbsl Ha CKOPOCTh XuMuueckor peakiuu. [Ipasuno Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKCa. DHEpreTuuecKas guarpamma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutruueckue cuctemsl.

Biistnue xaranusaropa Ha CKOPOCTb XMMUYECKON pEeaKIUu.

["'oMOreHHsbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecue. OOpaTuMblie U HEOOPATUMBIE PEaKIUU.

KoHcTaHTa XMMHYECKOTrO paBHOBECHSL.

Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle—Illarense.

Biustnue KoHUEHTpaIy, 1aBJIeHUs U TEMIIEPaTyPHhI.

®a30BbIE PABHOBECHSI.

®a30Bble AUArpaMMBbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOITIPOCHI IO TEME «PaCTBopr»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopumMocTs rasa.

PactBopbrl. CnocoObl BbIpak€HHsI KOHIEHTpPALMU pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS I0JIS, TUTP).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3akonbl Payns: I (ToHomeTpuyeckuii) u 11 (30yTHOCKONTMYECKUN U KPHOCKOITUICCKHA ).

Ocmoc. Ocmotnueckoe nasiaeHue. CxeMa 0CMOMETpaA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHMI AppeHnyca. OCHOBHbBIEC MOHATHS U TOJOXKEHHUS TEOPUU
Appenuyca.

Hucconmanusi KUCIOT, OCHOBAaHUM M COJE€H C TOYKM 3pEHUS MOHHOW TEeOopuu AppeHuyca
(mpumepsr).

Crenenp auccoruanuu. CUIBHBIE U CIa0bIe AIEKTPOJIUTHI.

Jucconmanus ciadbix 31eKTpoauToB. KoHcTaHTa Aucconuaim.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu moHHOr0 0OMEHa MEXy SJEKTPOJIUTAMH (HA TPUMEpPEe Peakiuii oOpa3oBaHus cI1aboro
AIIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHune Boabl. BonOpoIHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'maponus coneit. Tunsl ruponn3a comnen.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLECca THAPOIIN3a.

@DakTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIHU3A.

KonTposabHbie Bonpockl 10 TeMe «/lucnepcHbie cucreMbDy

I'ereporennsie cMecH. JluciepcHbIe CUCTEMBI.

Hucnepcrocts. Kinaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI nostyueHust KOJTOUTHBIX PACTBOPOB.

CtpoeHune KOJUIOUIHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuInM3aTopBhl.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
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CenumeHTaIMs KOJIJIOUIOB.

Koarynsuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMH.
[Tpasumno llyneue — 'apau. Koarynupytromas crmocoOHOCTb.
Orntuyueckre CBOMCTBA KOJUTOMAHBIX PAaCTBOPOB.
DNeKTpUUecKHe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl 1o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npouecchbn

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIil.
OKHCIMTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCHICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TIPUMEPHI).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIHAIL.

VYpasuenue HepHcra.

CocraBieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DJIeKTPOXUMHUYECKUE CUCTEMbD)

DnekTpoxummudeckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLIECCHI, IPOTEKAIOLIUE HA IPAaHULIE pa3iea «MEeTallll — pacTBOP».
INanpBaHM4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DNEKTPOABUKYIIAsl CUJla TalbBAaHUYECKOIO AJIEMEHTA.

W3mepeHre 3IEKTPOAHBIX IMOTEHUMATIOB. Psl CTaHAAPTHBIX AJIEKTPOAHBIX MOTEHIMAJIOB.
CBoiicTBa METAJLUIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSKCHHI.

VpaBuenue HepHcra.

DNEeKTPON3 pacIjaBoB U pacTBOpoB. KaTogHble M aHOAHBIE TIPOIIECCHI.

OO0wenuneHHbIl 3akoH Papanes. Beixos 1o Toky.

Koppo3zus metamnos. Knaccuduxaiiys Koppo3HOHHBIX MPOIIECCOB.

Xumuueckasi Kopposusi.

DNEeKTpOoXUMHYUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTES.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(HEPHOM KOPPO3HUH.

CKopocTb KOppO3uH.

3amuTa METauIoB OT KOPPO3HH.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3UU METAJIIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKUI 3TIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJATOPHI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOMIMBHBIE JIEMEHTHI.

Bapl/laHTbI TEMATHYCCKHUX JOMAIITHUX 3a11almii AJs CaMOCTOSITEIbHOM paﬁOTI)I CTYACHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1
1o teMe «XHMHYECKasi TEPMOJAMHAMHUKA)

B nomamineMm 3amaHuu 1o TeMe «XHUMHYeCKas TCPMOJUHAMUKa»: NICPBad 3aa4a OLUCHUBACTCA B

2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel
Ja peakuun CHy o + COp ) = 2 CO (y + 2 Hy () onpenenure BO3MOKHOE HampaBlICHUE

CaMOIIPOU3BOJILHOTO TEUYEHHUS PEAaKLMU MPU CTAaHAAPTHBIX YCIOBHUAX M IIpu Temneparype T = 927 oc,



€CJI TeTUI0BOM 3P dEeKT peakIuy 10 3aJaHHON TEMIIepaTypbl HE U3MEHHUTCS. Y KQKHTE: a) BBIACISICTCS
WIM TIOTJIONIAeTCS DHEPIrHus B XOJ€ peakuuu; O0) MPUYMHY HANJACHHOTO W3MEHEHHS JHTPOIIHH.
PaccuuraiiTe TemnepaTypy Hauajia peakiuu.

3ajgaga Ne2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHo (1), monb3ysics
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBICTUTCS WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

I[To TepMOXMMHYECKMM  ypaBHEHUSM  pacCuuTaWTe  TEIIOBOM  3P(EeKT  peakiuu:
Hy ) + COz ) = CO () + H2 O(). TepMoxumuueckue ypaBHEHUS:

a) H, o T % 0O, ) = H,0O () AH = -241,9 xJIx;

6) 2 CO () + 02 () =2 COZ () AH = -566,2 KI[)K

Jlomamuee 3axangue Ne 2
o TeMe « XUMHUYECKA KUHETHKA)

B nomamnem 3aganuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuta; TpeThs, yeTBepTas U nsaTast — B 1 Ga.

3agaya Nel
Peaknusa nporekaer no ypapaenuro: O, ) +2 CO y = 2 CO; (. HavaneHbele xOHIEHTpanyu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?
3amaya Ne2
ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM OJTO K€ KOJMYECTBO BEIECTBA BCTYNMHT B PEAKIMIO MPHU
temnepatrype 200 °C, ecim TEeMIEPaTypHbIH K03()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peakiuu?
3amaua Ne3
Haiinute HavambHbIE KOHIICHTPAIIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHS PEAKIIUU:
Fe (n + H20 ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIUX BEIIECTB PABHBI:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.
3amaua Ned
Hus peaknuonHoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.
3amaya NeS
Bripasute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAMN:
Nz(l—) +3 Hz(l—) =2 NH3(]-)’ AH = -92,2 KI[)K,
COz(r) +C () = 2 CO(F), AH =+160,5 xJ[x;
CO(r) + HQO(r) =CO, @ t Hg(r), AH =-41,1 k]I x.
VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopb»

B nmomammnem 3aganum 1o teme «PacTBopel»: IepBasg, BTOpas, TpeTbsd U IATas 3a4adu
orieHuBaeTcs B 1 6amn; yerBepras u mectas — B 0,5 Oaa.



3amaga Nel
B xakoMm oObeme Boabl ciieayer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xsopuaa

onoBa (I1) ¢ mmotHocThIO p = 1,405 T/MN?

PaccunTaiiTe: a) MaccoBylO JI0JII0O BelIeCTBa B pPacTBope; 0) MOJSAPHYIO KOHICHTPAIHUIO
HKBUBAJICHTA; B) MOJISUIBHOCTB; T) THUT; 1) MOJIbHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaga Ne2

3aKOHYMTE MOJICKYIIpHBIE ¥ HANMIIMTE COKPAICHHBIE WOHHBIC YpPaBHEHHUS pEaKLUi
B3aMMOJICHCTBHS CIEIYIOUINX BEIIECTB!

HBr + NaOH —

AgNO;3; + HpS —

MgCl; + KOH —

CaF, + HCl —

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3amaga Ne3
CocraBbTe MO J1Ba MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOITUM HOHHBIM:

Ba®* + CrO/ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3asaya Ned

Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 caenyromux conei moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIK> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinute npoussenenue pacrsopumoctu PhCly, ecin B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHD)

B nomamuem 3amanun mo temMe «OKHCIMTETHbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI»: IepBas
3amava orieHuBaercs B 1,5 Gaia; BTopas — B 2,5 6ana; TpeThs — B 1 Gai.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B ypaBHEHUSX OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccunraiite SIEKTPOABMXKYILIYIO CHJIY W ONpPEAENIUTE HalpaBlI€HUE CaMOIPOU3BOIBLHOTO
MPOTEKAHUs TIEPBOM PEaKIMU TPU CTAHJAPTHBIX YCIOBUSX, HMCIOJB3YS 3HAYCHHUS OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX IMOTECHIINAJIOB:

HJ + H3PO4 — J2 + H3P03 + HQO

HNO, — HNOs; + NO + H,0O

H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,0

NH;ReO, + H, — Re + NH; + H,0O

KBrO — O, + KBr

3amaya No2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO; (pass) —



3amaga Ne3
Jlanbl 1Be OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOsz; u Pb(NOgs);, PbO..

ITonp3ysich TabmuIEed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHUE BO3MOXHOH peakuuu B ykazanHou cpeae (HNOgs). Paccuwraiite 3HaueHue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomamuee 3axague Ne 5
1o TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)

B nomariinem 3agaHuu 10 TeMe «IIEKTPOXUMHUCCKUE CHCTEMBI»: IIEpBast 3a/ja4a OLIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6amna.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIC ypaBHEHHUS JJICKTPOJHBIX TPOIECCOB M  MOJCKYJISPHOE

ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKaoued mnpu padoTe raJbBaHUYECKOTO HIIEMEHTa
Co/Co(NO3); // AI(NOg3)s/Al. Paccuntaiite D/IC (E) ranbBaHHYECKOro 3JIEMEHTA MPHU CTaHAAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHIMANT aHOJa PAaBHBIM CTaHAAPTHOMY 3HAYEHHUIO, paccuyuTaiiTe KOHIEHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu kortopod DJIC rampBaHUYECKOTO DSJIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TPHU 3JIEKTPOXUMHUECKON Kopposuu ransBanomnapsl Co/Ni: a) B kucinoii cpeze; 0) BO
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX TMPOIECCOB (aHOA HWHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitit 3JIEKTPOIIH3 MTPOBOAMIK B TeueHuH | 4. BhIxoa MeTasmia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

Bapl/laHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJJaHui 11 TEKYHIEro KOHTPOJIsA

TecTbl BKIIIOYAIOT TEOPETHYECKHE M MPAKTUYECKUE 3aJlaHUsl, OTBEThHI Ha KOTOpBIE TPEOYIOT
rTyOOKOro MOHHMMAaHHMSI HM3YyYEHHOTO Marepuana. TecTbl MOCTPOEHbI €IWHOO0Opa3HO: K KaXIOMY
BOIIPOCY IpejiaraeTcsi 4eTbpe BapuaHTa OTBETOB, CPEIM KOTOPBIX OJUH HJIM HECKOJIBKO MPABUIIbHBIX.
OO6paboTka pe3ynbTaTOB OCYIIECTBISETCA ITYTEM COIOCTABJICHUS IOJYUYEHHBIX pPE3yJIbTaTOB C
ATAIIOHHBIMH M TIPOTEKAET OYEHB OBICTPO. MaKkCHMaITbHOE KOJTMYECTBO OAIOB B KaXKI0i TeMe Kypca — 10.

XuMu4yeckasi TepMOAUHAMHMKA

B tecrax mo Teme «XuMUYecKas TEPMOJMHAMHUKA». TEPBBIC MICCTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6aii, a BOCEMOE, IEBITOE U IECSATOE 3aJaHusa — B 2 Oayua.

Tecr Ne 1
1. Ilpu paccMOTpEeHHH XUMHUUYECKOW PEAKLNH cucmema 03HAYALT:

a) HCXOJHBIC PeareHThI
0) MPOIYKTHI XUMUYECKON peaKiuu



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. Tlepsslii 3ak0H (TIEpBOE HAYAJI0) TEPMOAMHAMUKHA MaTEeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBbIE AP PEKTH IPUHATO 0003HAYATD:

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I:x/Moib
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas m3 HamuMcaHHBIX HIDKE pEaKIHMii OTBEYAeT TEIUIOTe oOpa3oBaHusl okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenenure BO3MOXXHOE HalpaBJIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

BemectBo AH®293  (KIx/Mo1B) S%9s (x/mMonb*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs YHTPONHS PHU Pa3NI0KEeHUU KapOoHaTa Kalblus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMnuuyeckass KUHETHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BELIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeJIM4rnHa

B) MOJIB C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMU IIPOIYKTOB peakLuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =k[NO]‘[H,0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHI/Ie JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYT0 MOXXHO CKa3aTh O PEAKIUH, H300PAKEHHOW Ha TUarpaMMe K Borpocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY MOHMWYKEHUHU TeMIIepaTyphl

0) TIp1 TOBBIICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiuu Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu” + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (11I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. M3BecTHO, UYTO BOJAHBIE PACTBOPbI MHOTUX COJIEH MOTYT MMETh ILEIOYHYIO HJIM KUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THApaTHpOBaHHE COJICH

4) ruapoaus conei

10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIeCTOE 3amanus - B 3 Oaia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlng xakoro 3JEKTPOJUTA MOPOT KOATYISALUHU KOJUIOUAA C MOJIOKUTEIFHO 3apsKCHHON YacTHIICH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xene3a (111)
2) Boja
3)  THAPOKCHI Kajus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHatpus. Berumcaure mMOpor KOaryyasiud KakJIOTo
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToe — B 2,5 OasuIoB.

TecT Ne 1

1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenuYHMBaeT CBOIO CTEIIEHb OKHCIICHUS
2) TPUHUMAET AJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B ClIy4ae, Korjaa ...
1) HelTpasJbHBIC ATOMBI IPEBPAIIAIOTCS B MOJIOKUTEIIbHO-3aPSKEHHBIC HOHBI
2) TOJOXXUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuIaTEIbHBIN 3apsi HOHA YBEITHUUBACTCS



3. 13 npencraBieHHbIX HIbKE peakuuil kK OBP nucnponopunoHUpOBaHUs IPUHAIIIEHKUT ...

l) S + 2HNO; = H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  metayuIbl, BOAOPO, YIIIEPO
2)  aKTUBHbIC HEMETAJUIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHCH YaCTH MEPHOANUECKON CHCTEMBI
5. CrereHu OKUCIICHUS KACIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUJIE BOJIOPOJIA COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-20-1
6. [lepmanranar xanus B OBP, mporekaromux B KUCJION Cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  xaruona Mn?*
2)  manrasar-mona MnO,”
3)  okcuma mapranmna (1) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr,S3 + KNO; 2 K,CrO4 + KySO4 + NO okucienuto
MOJIBEPTAOTCS CIICYIOIIUE IJICMEHTHI ...
1) asorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03¢ (HUIIMEHTOB B peaKIliy, IIPUBEACHHOM B Borpoce No 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakipn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC H IIATOC 3aJaHUA
OIICHUBAIOTCS B 1 6ann; TPETHEC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEAbMOC — B 2 Gaia.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMAN ONIPEACTSIOT 110 YPABHEHHIO ...
1) Hepncra
2) Menneneesa-Kiamneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmueckoro siaemeHta MQIMQgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpomyKTsl 00pa3yroTcsi Ha KaToJie IPH AIEKTPOJIM3e pacTBopa HATpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KHCI0pOsa
4. Vkaxute cyMMy KO3 HUIIMEHTOB B ypaBHEHUH 3JIEKTpoin3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TpUBEACHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIMi  MpOTEeKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?



17.
18.

19.
20.
21.
22.

23.
24,
25.
26.
27.
28.

29.
30.
31.

1). FeSO4+ Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCI+Cu—...
Bbuuciute Maccy LMHKA, TOJIYYEHHOTO TIPH 3JEKTpoiu3e Cyinb(ara IMHKA, KOTOPBIN
npoBoauiu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-10™

2) 0,05

3) 0,013

4) 6,7-10°°
[IpuBenuTe cXxembl SJIEKTPOAHBIX MPOLECCOB M MOJIEKYJISIPHOE YPaBHEHUE pPEAKLUU,
NPOTEKAIOIICH TPU DJICKTPOXMMHUYECKOH KOppO3uM TanbBaHomapsl Zn|MQg B CEepHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUU.

1) 6 2)5 3)4 4) 8

7. OueHoYHBIE CPeICTBA I/l IPOBeIeHUs IPOMEKYTOUYHOM aTTecTalNu

Bonpocs! U151 NOATOTOBKHU K 3K3aMeHY N0 IMCHUIIHHE « XHMHU»:
OCHOBBI XMMHUYECKONW TEPMOJMHAMMKH: CUCTEMa, TEPMOJIUHAMUYECKHE MapaMeTpbl CUCTEMBI,
(GyHKINU COCTOSHUS cucTeMBbl. [1epBbIil 3aKOH TEPMOJMHAMUKH.
OHepreTuka XMMHUYECKHX IPOLIECCOB.
OnTanenus. 3akoH 'ecca u ciencTBus U3 HEro.
OHTponus. YpaBHeHue boibnMana. BTopoii n TpeTuii 3aKOHbI TEPMOJMHAMUKH.
Oneprust [ m06ca. HampaBieHNs: XUMHYECKUX MPOIIECCOB.
Xumunyeckass kuHeTuka. CKOpocTh XMMHUYECKOM peakuuu. CpenHsas U MCTUHHAs CKOPOCTH
peakuuu. Kunernueckas Kpuas.
CKOpPOCTb peakiuu U METO/Ibl €€ PeryIupOBaHHUs.
Bnustane Temrniepatypsl Ha CKOpocTh peakiuu. [Ipasmino Bant-TI'odda.
OHeprus akTUBalMU. AKTUBHPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppeHuyca.

. Karanmm3aTopsl ¥ kKaTanuTHYECKUE CUCTEMBL. | OMOr€HHBIN KaTanus.

. KaranuzaTopsel 1 KaTanuTHYECKUE CUCTEMBI. [ €TEpOTreHHbIN KaTanus.

. KonebarenbHble peakuuu.

. Xumnueckoe u (pa3oBoe paBHOBecHs. KoHCTaHTa XMMUYECKOT'O PaBHOBECHS.

. Cmemenne xumuyeckoro pasHosecus. [Ipunnun Jle llarense.

. PactBopbl. CriocoOb! BhIpaske€HHsI KOHIIEHTPALUU PaCTBOPOB.

. PacTBopb! anexTponutoB. CTeneHb W KOHCTAHTA 3JEKTPOJIUTHYECKON IUCCOLMALNU. 3aKOH

pa36asnenus OcTBanbAaA.

Jucconmarus KUCIOT, OCHOBAaHUM, COJIeH. AM(OTEPHBIE JIEKTPOJIHUTHI.

PactBopumocts. IIpom3BeneHne pacTBOPHUMOCTH. YCIIOBHE 00pa3oBaHUS U PacTBOPEHHUs
OCAaJIKOB.

Hucconmanus Boabl. MoHHOE nponsseneHue Boabl. pH.

KucnoTrHo-ocHOBHBIE CBOMCTBA BELIECTB.

I'mnponus coneil. CTeneHb U KOHCTaHTa THIPOJIU3a.

Hucnepcubie cucrembl. Kinaccudpukauus. JInodunsasie 1 muodobHsie kostonasl. CTpoeHue
KOJUIOM/IHBIX YaCTHII.

Koarymsuus KoJuIouHbIX pacTBOPOB.

PeakiimoHHast ciocOOHOCTD BEIIECTB: XUMUS U IIEPUOINYECKAst CUCTEMA 3JIEMEHTOB.

HNonnas xumMuueckas cBsizb. MeTramnuyeckas CBsI3b.

KoBanenTHast xumudeckast cBsi3b. BonopoaHast cBs3b.

KomnneMeHTapHOCTD.

OKuCINTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BemiecTB. Kiaccudukanus OKUCIUTETBHO-
BOCCTAaHOBUTEIbHBIX PEAKLIUH.

DNEKTPOXUMHYECKHUE CUCTEMBI. 3aKOHBI Papajes. DNEKTPOAHBIN NOTEHIUAL.

lNanpBarmyeckwmii anement Janmansa Axo0u.

DNEKTPOXUMHYECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [I[puMeHeHe 2€KTPOIun3a.



32. DnekTponu3. AHOJTHBIM W KaTOJHBIA TMPOIECCHI MPH AJIEKTPOJN3e pacTBOpoB. [IpuMeHeHme
3IEKTPOJIN3a.

33. Kopposus. Buasr koppo3uu. CriocoObl 3alTUTHl METAJIJIOB OT KOPPO3HH.

34. [lonmumepsl U OJTUTOMEPHI.

35. Xumnueckass uJEeHTU(UKALMS BEIIECTB. YCTAHOBJICHHE XHUMHUYECKOIO COCTaBa BEIIECTB.
AHaJIUTUYECKUI CUTHAJL.

36. KauecTBeHHBIN U KOJTUYCCTBEHHBIN aHAIIN3.

37. OU3NKO-XUMHUYECKHE METO bl aHATTN3a.

38. XuMuueckue METOALI aHAJIN3a.

39. 3agaun

Kpurepun onenkmn:
— Ha OLIEHKY «OTJIMYHO» — CTYJICHT JJOJKEH

3HAaTh:

COBPEMCHHBIC  HaIPABJICHUS pa3BUTUSl HAYYHBIX TEOPHI, METOABl TEOPETHUECKOTO0 U
SKCIIEPUMEHTAILHOTO UCCIIEOBAHUS;

VYMeTh:

MPOTHO3UPOBATh  BO3MOYKHOCTh MPOTEKAHUS CAMONPOU3BOJIBHBIX MPOLECCOB B  PA3JIMYHBIX
XHUMHYECKHUX CHCTEMaXx;

MIPUMEHSATD MMOJTYyYEHHBIE PE3yIbTaThl Ha MPAKTHKE;

Bnaners:

METOJIaMU HWCCJICIOBAHUS ¥ CIOCOOHOCTBIO OOBSCHATH €ro Pe3yldbTaThl MPUMEHUTEIHLHO K
PO eCCUOHAITBHON JIEATETLHOCTH;

METOJaMH HCCIICIOBAaHUS M CIIOCOOHOCTBIO OOBSICHATH UX pe3yJbTaThl IMPUMEHUTEIBHO K
PO eCCUOHATBHON JEATETLHOCTH;

— Ha OLIEHKY «XOPOUI0» — CTYAEHT JOJIKECH

3HaTh:

METO/Ibl XUMUYECKOTO U (PU3UKO-XMMHUYECKOTO aHaJIN3a BEIIECTB U 0OBEKTOB OKPYKAIOIIEH CPEIbI;
METOJIbI HWCCIENOBaHUN (PU3MKO-XUMUYECKUX, TEXHOJIOTUYECKUX U OPraHOJENTHYECKHX CBOWMCTB
MAaTEepHAJIOB PA3HBIX KIIACCOB;

VYMeTh:

pelaTh pacyeTHbIC 3aJa4l TPAKTUYECKOTO COJICPKAHMUS;

MPOBOANTh  DKCHEPUMEHTANbHBIE HCCIENOBaHUS  (DU3HKO-XUMUYECKHX, TEXHOJOTHYECKHX U
OpPraHoOJIENITHYECKUX CBOMCTB MAaTEPHUAJIOB PAa3HBIX KJIACCOB;

Bnagets:

MPAKTUYECKUMHU HaBBIKAMU TEOPETHUYECKOTO M SKCIIEPUMEHTAIHHOTO MCCIICIOBAHUS B 00JIACTH XUMUU;
MPAKTUYECKUMH HaBBIKAMU U IKCIIEPUMEHTATBHOTO UCCIIEIOBAHMSI B 00JIACTH XUMHUU U CIIOCOOHOCTHIO
OOBSACHSTH UX PE3YNHTATHI IPUMEHUTETHHO K MTPOPECCHOHAIBHON JIEATETbHOCTH;

— Ha OLICHKY «y0BJIETBOPUTEJIbHO» — CTYJIEHT JOJIKEH

3HaTh:

OCHOBHBIE XHMHYECKHE TTOHSATHS, ITOJI0KEHUS 1 3aKOHBI;

VMmeTs:

pelliaTh pacueTHbIE 33/JaYd MPUMEHUTENILHO K MaTepuaily MpPOrpaMMbl, ONPEAeNATh LENId U 3adaduu
HCCIIEIOBAHNH;

Braners:
HaBbBIKaMH HpI/IMeHeHI/ISI OCHOBHBIX XUMHNUYECCKHUX 3aKOHOB B HpO(i)eCCHOHaHBHOﬁ JCATCIIBHOCTH.
— Ha OLEHKY «HEYAOBJIETBOPHUTEJIbHO» — CTYJACHT HE MOXET IO0Ka3aTh 3HAHUS Ha YpPOBHE

BOCIIPOU3BCACHUA H 00BACHEHUS I/IH(i)OpMaHI/II/I, HC MOXKCT II0Ka3aTb HHTCIIICKTYAJIbHBIC HABBIKU
peuicHud MpOCThIX 3a/a4.
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TeKkcT : HenmoCpeACTBEHHBI.

2. Komsama, JLI. Xwumuyeckas TepMOAMHAMUKA: METONMYECKHE  YKazaHWUA  JJIs
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUS» [UIsi 00yYaromMXcs BCEX HaIpaBlIeHUN
MOJTOTOBKM M crnenuaibHocTe Bcex (opm oOyuenuss / JLI'. Komsma; Marauroropckuii roc.
texuudeckul yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Teker : HernocpeICTBEHHBIN.

3. Komsina, JI.I'. CKOpOoCTh XUMUYECKUX PEAKIUA U XUMHUYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K J1abopaTopHbIM padoTaM MO AUCHUIUINHE «XUMHUSD» ISl 00YJarOIMXCsl BCEX HANPaBICHUI
MMOATOTOBKHU U CrienuaibHOCTel Becex ¢popm oOyuenus / JI.I'. Konsna, E.B. Tapactokx; Marautoropckuit
roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. —8 c. —
Teker : HernocpeICTBEHHBIN.

4. PommonoBa, H.M. Xumudeckas KHHETHKA. XUMHYECKOE PAaBHOBECHE: METOJIUYCCKUC
yKa3aHUs JUIsI CaMOCTOSITENbHOM padOThl MO AMCHUIUIMHE «XUMHS» s OOYYaroLIMXcs BCeX
HaIpaBJIeHUH TOJTOTOBKM W cHenuanbHocTe Bcex ¢opm oOyuenus / H.M. PomgmonoBa, A.IlL
ITonomapeB; Marauroropckuii roc. Texuudeckul yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uMm. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBIH.

5. Uynposa, JI.B. PactBopbl: Merommyeckas paszpaboTka K JabOpaTOpHBIM padoTam 1o
TUCHUIUTNHE «XUMHS A 00YYarolMXcsl BCEX HAMpaBICHWI MOJATOTOBKM U CHEIMAIbHOCTEH BCEX
dopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHU4IeCKuii yH-T uMm. [, U.
HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. — 41 c¢. — TeKcT : HenmocpeACTBEHHBIH.

6. Uympora, JI.B. PacTBopel: Merommueckas pa3pabOoTKa K CaMOCTOSTEIbHOW paboTe 1o
TUCHUILTUHE «XUMHS» A 00y4arolMXCs MO BCEM HaNpaBIECHUSM MOATOTOBKU M CHEIHATBLHOCTIM
Bcex (opm obOyuenust / JI.B. Uymposa, D.P. Mymnuna, O.A. Munrypuna; MarauToropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2017. — 26 c. —
Tekcr : HenmocpeICTBEHHBIN.

7. Konsiga, JI.I'. KonmnouaHble pacTBOpBI: METOJUYECKHE yKa3aHUs K JabopaTopHOM paboTte 1mo
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIPAaBJIEHUSAM IMOATOTOBKU U CIIELHUATIBHOCTAM
Bcex Gopm obyuenus / JL.I'. Komsina, JILA. bonbsH; MarHUTOrOpcKuil roc. TEXHUYECKUH YyH-T UM. [
N. HocoBa. — Maruutoropck : MI'TY um. I'. Y. Hocosa, 2017. — 9 c. — Tekcr : HenocpeicTBEHHBIH.

8. Konsana, JI.I'. OkuCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU: METOAMYECKHE YKa3aHUS K
nabopaTopHON paboTe MO JUCHUIUIMHE «XUMHS» JUIsl 00yUJarOIUXCs BCEX HAINPaBICHUH MOATOTOBKHU
u crneuuanbHocTel Bcex (opm obOyuenust / JL.I'. Komsma, E.B. Tapaciok; Marautoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2020. — 10 c. —
TekcT : HenmoCpeACTBEHHBIM.

9. Komsama, JL.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUN H DAJIEKTPOXUMHUYECKHUE
IPOIECChl: METOAMYEecKass pa3paboTKa K CaMOCTOATENIbHOW pabore it OOyyaromMXcCsl MO BCEM
HaIpaBJIEHUSM TMOJATOTOBKH M ClieHaIbHOCTAM Bcex (popm oOyuenus / JI.I'. Komsma, E.B. Tapacrok,
3.P. Mymnnna; Marauroropckuii roc. texunyeckuii yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHbIH.

10. Mumypuna, O.A. DIeKTpOXMMHUYECKHE MpPOLECChl: METOAWYECKHE YKa3aHUs K
nabopaTopHOi pPabOTe MO JAUCHUIUIMHE «XHUMHs» I OOY4alolMXCs IO BCEM HAMpPaBIICHUSIM
MOJrOTOBKM M CHEIHAIbHOCTSM BceX ¢opm obyuenus / O.A. Mumypuna, H.M. Poanonosa;
MarnuTtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. .
Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHBIN.

r) [Iporpammuoe o0ecnneuenne u UHTepHeT-pecypcebl:

IIporpamMmmHuoe o0ecnieueHune

Cpok aeicTBus

Haumenosanue 110 Neo norosopa
JINLEH3UU

MS Windows 7 Professional (mys

J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)




MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018
(m1st KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo
7Zip cB000JIHO pacrpocTpansemoe 10 0OCCCPOUYHO
FAR Manager cB000IHO pacnpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CchlUIka

DnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MUBHUC»»

https://dlib.eastview.com/

mutuposanus (PMHII)

Hannonanehast  uWH(GOPMAIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexc mayunoro|URL: https://elibrary.ru/project_risc.asp

Scholar)

ITouckoBas cucrema Axamemusi Google (Google

URL.: https://scholar.google.ru/

Nudopmannonnas cucrema -

JIOCTYIIA K HH(POPMAIMOHHEIM pecypcam

Eantioe  OKHO| ) - hitn://window.edu.ru/

®denepanbHOE roCyIapCTBEHHOE
yUpEKICHUE «DenepalIbHbINA
IIPOMBIIUIEHHON COOCTBEHHOCTH)

Oro/1KEeTHOE
uncrturyt|URL: http://www1.fips.ru/

Poccuiickas l'ocynapcrBenHas
Karamoru

OubmmoTEKa. https://www.rsl.ru/ru/4readers/catalogues/

I".1. HocoBa

OnekTpoHHBbIE pecypchl Oubnmoreku MITY wum.

http://magtu.ru:8085/marcweb?2/Default.asp

9. MaTepI/IaﬂbHO'TeXHI/IHECKOG odecneyeHue AUCHHUIIIIMHBI

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCIMITIIIMHBI BKIIFOYACT!

Tun u Ha3BaHUE ayJUTOPUH

OcHalieHue ayuTopun

JlexunonHas ayautopus

MynbTHMeIMITHBIE CPEACTBA XPAHEHHUS, IEPEAAUYN U

MMpEACTaBJICHUA I/IHCI)OpMaI_II/II/I

VY4eOHble ayIUTOPUH IS
IIPOBEICHUS JIaOOPATOPHBIX 3aHATHIM,
TPYIIIOBBIX U MHIUBUIYAITBHBIX

KOHCYJIbTALIU .

ObopynoBanue, XuMHYECKasi IOCY/1a, PEaKTUBBL, TAOJIUIIBI,

CXEMBI, IIJTaKaThI.

IToMemmeHust j1d caMOCTOSITEILHONU

paboTHl OOYJAFOIITIXCS

[TepconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office u
BBIX0IOM B IHTEpHET U clienHann3upoBaHHBIM
POrpaMMHBIM OOecrieueHHEM (BUPTyallbHbIE Ta00paTopHbIe
pabOTHI, KOMILIEKTHI TECTOB, UHTEPAKTHBHOE ydeOHOE

nmocoOue sl AMCTAHIIMOHHOTO 00YYEHUS CTYICHTOB)

[Tomerenus a1 XpaHSHUS U
poUIAKTHIECKOTO 00CTyKUBAHUS

yueOHOT0 000pyAOBaHUS

Crennaxu, celibl 1151 XpaHeHHs] y4eOHOTro 000pyJOBaHMS.

WHCTpYyMEHTHI 17151 peMOHTa J1a00paTOPHOTO 000PYIOBaHHUS.




