MHUHHCTEPCTBO OBPA30OBAHHS U HAYKHA POCCUMCKOM ®EJIEPALIUU
denepanbHOE TOCYIapCTBEHHOE OI0HKETHOE 00pa30BaTe/IbHOE YIPEXKIACHUE
BBICIIIET0 0Opa30BaHuUs
«MarHuTOropcKHii rocy1apCTBEHHbBIN TexHUYeckuit yauepcuteT uMm. .M. Hocoay

MTZ@\\\ VTBEPXKJIAIO:

N
g rvexmqecfﬁ/lf/lf‘,‘_\_

7z A
N3

\_/ N ;

S
RS i eétiTabps 2017 T
e, e

PABOYAS TIPOT'PAMMA JUCIHUILJIMHBI

XUMMUA

HamnpaBneHue noaroToBKU
08.03.01 CrpoutenbcTBo

HampasiieHHOCTBH (TpoduIIb) IpOrpaMmbl
[TpoexTrpoBaHue 3aHUM

YpoBeHb BHICIIEr0 06pa30BaHus — aKaJJeMUYECKHH OakaraBprar

®opma oOyueHus
Ounas

MHCTUTYT ecTeCTBO3HAHMS U CTaHAapTU3ALIUH
Kadenpa xumuu

Kypc 1
Cemectp 1

MarauToropck
2017 r.



PaGouyas  mporpamma  cocraBieHa Ha ocHoe OI'OC BO mo  cnenuanbHOCTH
08.03.01 CrpourensctBo, yreepxaenHoro npukazoM MOuH P® ot 12.03.2015 r. Ne 201.

PaGouyas mporpaMma  paccMOTpeHa W ofoOpeHa Ha  3aceJaHMH  Kadeapel — XHMHH
« 18 » cenrs6ps 2017 r., mpotokon Ne 1.
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PaGouas mporpamma oxo0peHa METOAMYECKOW KOMHCCHEH MHCTHTYTa €CTECTBO3HAHHS U
cTaHmapTu3anuu « 25 » ceHtsops 2017 r., mporokon Ne 1.
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JIncr perucrpanuyn H3MeHeHH# U OMOJIHEHHA
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Hata, Ne
Ne Bro o BT Kpatkoe conepxanue IIPOTOKOJIa [Tonmuce
n/n H3MEHEHHUS/IOTIOTHEHUS 3acelaHus 3aB.Kadeapoi
Kadenpsl
1 8 AxTtyanu3anus yuebHo- | 22.10.2018 r.
METOIAYECKOTO u | mpotokoi Ne 2
HHPOPMAITUOHHOTO 00eCIIeYEeH S 4% ‘é//&%
JUCIUTUINHBI .
2 |8 AxTyanuzanus yuebno- | 15.10.2019 .
METOANYECKOTO ¥ | 1npotokoa Ne 2 % y
HHPOPMAIIHOHHOTO 00eCTIeYeH s #/ﬂlgg |
JUCIUTUIAHBI
3 |8 AxTyanuzanus yuebro- | 01.09.2020 r.
METOAUYECKOTO U | mporokon Ne 1 0@ s 4{9

HHGPOPMALUOHHOTO OOecTeYeHus
JUCIUTUTAHBI




4. CTpyKTYypa M coJepKaHue TUCHHUILIMHBI

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX SUHUIIBI 72 aKaJ. yaca:

— KOHTaKkTHast padora — 34,95 akaj. yaca:
— ayauTopHas — 34 akaj. Jaca;
— BHeayautopHas — 0,95 akan. yaca;

— caMocTosTenbHas padborta — 37,05 akaz. yaca;

AynuropHas
KOHTaKTHas ™
< s
pabora 8 S R
(B akaz. = o) dopwma TekyIero = =
p o yacax) 5 =t . KOHTPOJIS YCIIEBAEMOCTH E: =2
azzes/ Tema Z = = Buy camocrosaTenbHOU u <3 g
IVCITUTLTUHBI < s ez paboTHI o 8y
< S g2 IIPOMEKYTOYHOU S & E
= S s 5 aTTecTaluu =2
5| & S8 S
= g a =~
:
1. XumMuueckasi TepMOJMHAMUKA 1 6 6/41 6 - ohopmIIeHHE OTYETA 110 3ammTa 1a00paTopHOH OIIK-2
nabopaTopHo# paboTe; pabotsl. JlomarniHee -3yB
- pellieHue JoOMaIIHero 3a1anust  |3aaanue Ne 1.
No 1; TectupoBanue.
- CAMOCTOSATEJIbHOE U3y4YeHUe
yueOHOU U Hay4YHOU
JIATEepaTypPhl.
2. XuMH4YecKass KHHETHUKA 1 4 4 6 - ohopmIIeHHE OTYETa 10 3ammTa 1a00paTopHOH OIIK-2
nabopaTopHoii paboTe; pabotsl. JlomamiHee -3yB
- pellieHre JOMAITHEro 3a1aHusi  (3amanue Ne 2.
No 2; TectupoBanue.
-CaMOCTOATEJIbHOE U3yYeHUe
y4eOHOU 1 HayUYHOU
JIATEPATYPBHL.
3. PacTBOpBI 1 8 8/41 6 - oopmIICHHE OTYETa IO 3amura abopaTopHOn OIIK-2
nabopaTopHO# pabdoTe; pabotsl. JlomaniHee -3yB
- pellleHHue JOMAITHero 3aanust  [3ajanue Ne 3.
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No 3; TectupoBanue.
-CaMOCTOATEJIbHOE U3yUeHUe
yueOHOU U HaydHOU
JIATEPATYPBHI.
4. JlucriepCcHbIE CHCTEMBI 1 4 4 6 - ohopmIIeHHE OTYETA 1O 3ammTa 1abopaTopHOH OIIK-2
nabopaTopHoii padore; pabotsl. TecTupoBaHue. -3yB
-CaMOCTOATEJIbHOE U3yYeHue
y4eOHOU U Hay4HOU
JIATEPATYPBHI.
5. OKUCIUTENBbHO-BOCCTAHOBUTEbHBIC| 1 4 421 6 - ohopmIIeHHE OTYETA 110 3ammra 1a00paTopHOH OIIK-2
MPOLIECCHI nabopaTopHo# paboTe; pabotsl. JlomarniHee -3yB
- pellieHne JOMAaIIHero 3a1anusi  |3aaanue Ne 4.
Ne 4; TectupoBanue.
-CaMOCTOATEJIbHOE U3yUeHUe
y4eOHON U HayIHOU!
JIATEepaTypPhl.
6. DIIEKTPOXUMHUYECKUE CUCTEMBI 1 8 8/411 7,05 - oopMJICHHE OTYETA TIO 3amuTa 1abopaTopHOU OIIK-2
nabopaTopHoO# pabdoTe; pabotsl. JlomaniHee -3yB
- pelLIeHUE AOMAIIHEro 3a0aHusl  (3ananue Ne 5.
No §; TectupoBanue.
-CaMOCTOATEJIbHOE U3y4eHue
y4eOHON U HayIHOU!
JIATEPaTypPBHL.
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5. OopazoBaTeibHbIE U HHPOPMAITMOHHbIE TEXHOJIOTUH

B nmpomecce mpenongaBaHMs — JWUCHMIUIMHBI  «XHMHUSD» TPUMEHSETCS  TPaJUIMOHHAS
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHAsI 00pa30BaTeIbHbIe TEXHOJIOTHH.

Jlekuy TPOXOAAT KaKk B WHPOPMANMOHHOW (opMe, TAe HMMEeT MECTO TOCIe0BaTebHOES
U3J0KEHWE MaTepuaylia B JUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE IPEUMYLIECTBEHHO
BEepOABHBIMH CPEJICTBAMHU, TaK M B (hOpME JICKIIMH-0ecenpl WU auajiora ¢ ayauTOpHUEH, JEKIUNA C
OPUMEHEHUEM JJIEMEHTOB «MO3TOBOH aTakuW», JEKUUH-KOHCYIbTAlMH, TIJ€ TEOPETUUECKUI
MaTepHal 3apaHee BBIAACTCS CTYIEHTaM JUISi CAMOCTOATEIEHOTO H3Y4YEHUS, ISl TIOATOTOBKH BOITPOCOB
JIEKTOPY, TAKUM 00pa3oM, JEKIHS IPOXOAUT 10 TUITY BOIPOCHI-OTBETHI-JUCKYCCHSL.

[ToMrMO 3TOTO B JIEKIMM MOTYT HCIIOJIB30BAThCA DJIEMEHTHI TPOOIEMHOTO M3JIOKEHHUS.
[TpobnemHas neKIMs HAYMHACTCS C BOIIPOCOB, C MOCTAHOBKH MPOOJIEMbI, KOTOPYIO B X0/1€ U3TIOKCHHS
MaTepuaga HeoOXOAMMO pelnTh. Takas JIeKIMs MpeACTaBiIseT cOOOM 3aHATHE, MpeJIoJararoliee
WHUIIMUPOBAHHOE TMpENoJiaBaTelieM TPUBICUCHHE AayAUTOPHH K PEHICHHIO KPYMHOM HaydHOU
npoOJeMbI, pacKpbIBaeT BO3MOXHBIE IIyTH €€ pEIICHHs, IOKa3blBaeT TEOPETHYECKYI0 U
IPAaKTHUYECKYI0 3HAYUMOCTh JOCTHKeHMH. Ha mpoOneMHON JeKiuM HOBOE 3HAHWE BBOJIUTCS Kak
HEeW3BECTHOE /sl oOydaromuxcs. [lomyuenHas nHGpopMaIys yCBauBaeTcsi Kak JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOTO JUIsl ce0sl 3HaHUSL.

Ocoboe MecTo B MpoIecce MPenoaBaHus AUCIUIUIMHBI «XHUMHS» 3aHUMAIOT JICKIIUH C
UCIIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XMMHMYECKOIO 3KCIIEPUMEHTa, KOTOPbIM M03BOJsieT Hauboiee
MOJIHO pPEaM30BaTh METOJ MPOOJEMHOTO OOYyYEeHHS dYepe3 IMOCTAaHOBKY IMpoOJeM C IOMOIIBIO
JNEeMOHCTpalMi sIBIEHUH, peakuui wuiau mnporeccoB. Bo3aMoxxkHO oObenuHEHHE B JIEKIIMOHHOM
U3JI0)KCHUHU TIPUEMOB MBICIICHHOTO M PEaJIbHOTO SKCIIEPUMEHTA, YTO IaeT BO3MOXXKHOCTH (POPMUPOBATH
3HaHMs 0o0Jiee BHICOKOM cTeneHn 0000IIEHHOCTH.

Jns peanuzanuu  MHOOPMAITMOHHO-KOMMYHHUKAITMOHHOW  00pa30BaTEIbHOM  TEXHOJOTHUH
HOPOBOJATCS JIEKIMU-BU3yaJIH3allMd, B XOJE€ KOTOPBIX H3J0KEHHE TEOPETHUECKOro MaTepHuasa
COITPOBOKIAETCS TIPE3ECHTALINEH.

JlekIIMOHHBIN MaTepuan 3aKperuiseTcs: B XoJie JabopaTopHbIX padoT, B X0/ KOTOPbIX ydeOHas
paboTa mHpOBOAMTCA C pealbHBIMM XMMHUYECKMMHU BemlectBamMu. Ha maGopatopHbix paboTax
BBINOJIHSIOTCSL TPYIIIOBBIE WM HMHIMBUAYyallbHbIE 3alaHus Mo mpoiaeHHoil Teme. [IpoBenenue
1abopaTOpHBIX PabOT HEOOXOAMMO TPEABAPITH MHCTPYKTAKEM IO MpaBuiiaM 0e30MacHON paboThl B
XUMUYecKoil saboparopur. OCHOBHBIM YCIOBHEM [OIyCKa CTYJAEHTOB K JaOopaTOpHOil pabote
SBIISIETCS WX O00s3aTelbHAs IMOATOTOBKA K HEW C COCTaBJICHHWEM TEOPETHYECKOTo BBeaeHus. [lpu
IPOBEICHUM JIAOOPATOPHBIX 3aHATUN HCHOJIB3YETCS] METOJ KOHTEKCTHOTO OOYy4YeHHs, KOTOPbIi
MO3BOJSIET YCBOWTH MaTepHaj IyTeM BBIABICHHS CBSI3€ MEXAy KOHKPETHBIM 3HAaHHEM H €ro
npumeHeHueM. Kpome Toro, uenecoodbpazHO HCHOJIb30BATh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3auMoOOydeHHsi (MmapHyr palboTy) Tpex BHUIOB: CTaTUYeCcKas TMapa, JAWHAMHYECKas Tapa,
BapHallMOHHasl 1apa; COBMEIIAs €€ ¢ TEXHOJIOTHel MOAyIbHOro o0y4yeHHs. BBINOIHUB SKCIEPUMEHT,
obyyJaroruecs: opMyIUpPYIOT 0000IIICHHBIC BBIBOJIBI TIO CEPUU OTBITOB, UCIIONIB3Ys TPUEMbI AHAJIOTHH
U CPaBHEHUSI.

CamocTosiTenbHas padoTa 00yJarommxcs SBISETCS OJHUM U3 Hanbosee 3PpPEKTUBHBIX CPEICTB
pasBUTHA MOTpeOHOCTH K Oyaymemy camooOpaszoBanuto. CamocrosrenbHas paboTa 00ydarouuxcs
BKJIFOYAET B ceOsl camble pa3sHOOOpa3Hbie (OpPMBI y4EOHOW NESITEIHHOCTH: BBITIOJIHEHHE TOMAITHUX
3aJlaHui, 3aBepuieHue o(OopMIIECHHUS J1a0OpPaTOPHBIX PabOT, MOATOTOBKA K MPAKTHUKYMy, H3yueHHUE
OCHOBHOTO U JIONOJHHUTEIBHOTO MaTepuaja Mo ydyeOHHMKaM M IOCOOMsSM, YTE€HHUE U MpopabdoTKa
HAY4YHOH auTepaTypsl B OMOIMOTEKe, HamucaHue pedepaToB U KYpCOBBIX paldOT, MOATOTOBKA K
KOJJIOKBHYMaM, 3a4€TaM, HTOTOBOH aTTECTaIlHH.

CamoctosaTenbHast paboTta oOyuaromuxcs JODKHA OBbITh HampaBlieHa Ha 3aKperyeHUs
TEOPETUYECKOTO MaTepHalia, M3JI0KEHHOTO IperoaaBaTelieM, Ha MpopaboTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YyYeHHUE, Ha IMOATOTOBKY K JIAOOPATOPHBIM 3aHATHUSAM, BBIIIOJHEHHE IOMAIIHUX
3aJlaHA ¥ TIOJTOTOBKY K PYOEKHOMY M 3aKIIFOYHTEIBHOMY KOHTpOJ0. [loMumo 3TOTO0, 00yUarommecs
HPECTaBISIOT Pe3yIbTaThl CBOCH CaMOCTOSATENILHONW PadOThI B BUAE MPE3CHTALMH.

CamocrosTenpHast paboTa 00yJaronIuXcsl MO TUCHUTIINHE « XUMHES BKIIIOYAET PelIeHre 3a1a9
U BBIIOJIHEHHWE 3aJaHUil  PENpOAYKTUBHOTO XapakTepa T[O aJIrOPUTMy, MNPEITOKECHHOMY



IpernoaaBaTeseM.

[Ipu npoBeeHuN pyOoeKHOTO U 3aKIFOUUTEILHOIO KOHTPOJISI OCHOBHBIMHU 33J1a4aMHM, CTOSIIIUMU
nepesa mpernojaBaTeyieM, SBISIOTCS: BBISBICHHE CTENCHHM NMPaBWIBHOCTH, 00beMa, TIYOMHBI 3HAHUM,
YMEHUH, HaBBIKOB, IIOJYYEHHBIX IpU M3YyYEHMHM Kypca Hapsay C BBIABICHHEM CTEHECHH
CaMOCTOSITENIbHOCTH B IPUMEHEHNUH TOJIyUE€HHBIX 3HaHUH, YMEHUIN U HaBBIKOB.

CoBpeMeHHbIE HHTEPaKTHUBHBIE CPEJICTBA MO3BOJSAIOT SKCIEPUMEHTHPOBAaTh C HOBBIMHU
¢opmamu KoHTpois. OOywaromuMmcsl IpeajgararoTcs TEeCThl M 3a7aud B AJIEKTPOHHOM BHUAE, C
aBTOMATH3MPOBAHHOM cucTeMOil mpoBepku. B omimume oT 0OBIYHOIO TECTUPOBAHMS TAaKOH crocod
KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMs MPOWUTH TECT, MPOAHAIM3UPOBATH OIIUOKH M PONTH
TECT BTOPUYHO.

B nomonHeHnn k Kypcy «XuUMHH» OOYUYAIONIMKACS MOXET MPOWTH B JUCTAHIMOHHOHN (hopme
oHsTaifH-Kypc «Kak Xumusi o0BsICHACT U U3MEHsET OKpyxaromuii Mup». Kypc cocrout u3 10 mekimii.
Kypc sBasercst oOuieoOpa3oBarenbHbIM, HE TpeOyeT clenuaibHOW MOJATOTOBKM M pPacCUMTaH Ha
HMIMPOKYIO AyIWTOPHIO CiyllaTesed, B HEpBYIO oOdepelb OOYyJaromUXCs HEXUMHUYECKHUX BY30B M
(GakyJIbTETOB U JIOAEH, YK€ MOIYYMBIIHUX BbICIIEE 00pa30BaHUE, HO XKEJNAOIUX O0Jblle y3HATh 00
OKpY’KaloIIeM MUPE U NOBBICUTH CBOM 0OIIIEHayYHBIH YPOBEHB.

6. YueOHO-MeTOaNYECKOE oOfeclieueHHe CaMOCTOSATEJIbHOU PadGoThI
O0yUYaIOIIUXCA

CamocrosTesibHasg paboTta oOydaronuxcs MoApaszesseTcs Ha ayINTOPHYI0, KOTopas
MIPOUCXOJUT KaK BO BpeMs JIa00PaTOPHBIX 3aHATUM, TaK U Ha IIAHOBBIX KOHCYJIbTAIUAX, U
Ha BHEAyJUTOPHYIO, INPOUCXOJAIIYI0 BO BpeM: IIOATOTOBKU CTYAE€HTAaMH OT4YETOB IIO0
J1ab0paTOPHBIM 3aHATUAM U BHITIOJIHEHUSA JOMAITHUX 3a/JaHUH.

AynutopHasi caMocCTOosTe/IbHAsA paboTa OOydJaloIIUXCs IPEAIIoJIaraeT ITPOXOKIEHUe
TECTUPOBAHUA M0 KaKJAOMY paszeay IAUCHUIUIMHBI. TecThl BKIIOYAIOT TEOPETUYCCKUE U
MPaKTUYECKUE 3a7aHusl, OTBETHI HA KOTOPBIE TPEOYIOT TIIyOOKOT0 TOHMMaHUS U3YYEHHOTO MaTepHuaa.
TecThl MOCTPOCHBI €IMHOOOPA3HO: K KAXKIOMY BOIPOCY IMPEANiaraeTcsi YeThIpe BapuaHTa OTBETOB,
CpelH KOTOPBIX OJIMH WIJIM HECKOJIBKO MpaBWIIbHBIX. O0paboTKa pe3ylnbTaTOB OCYIIECTBIISAECTCS ITyTEM
COITOCTAaBJICHUA HOJIy‘ICHHbIX pesyanaTOB C OTAJIOHHBIMU U HpOTCKaeT OYCHb GBICTpO. MaKCI/IMaJIbHOC
KOJIMYECTBO OAJIJIOB B KXK10M Teme Kypca — 10.

BapI/IaHTbl TeMaTH4eCKHX TeCTOBBIX 3aIaHUM 11 TEKYILIEro KOHTPOJIs
XumMu4yeckas TEpMOIUHAMHUKA

B tectax mo teMe «XHMHYECKas TEPMOJMHAMUKAY»: NEPBbIE IIECTh 3aJIAHUM OLIEHUBAIOTCS B
0,5 6amna, cempMmoe — B 1 0aji, a BOCBMOE, IEBITOE U JECATOE 3aJaHus — B 2 Oajia.

Tecr Ne 1

1. Tlpu paccMOTpeHHH XMMUYECKON peaklnu cucmema O3HAYaeT:
a) HCXOJIHbIE PeareHThI
0) TPOIYKTHl XUMHYECKOU PEaKIIH
B) PEaKIIMOHHBINA COCY]l
I') MCXOJHbIE pEeareHThl U MPOIYKTHI PEAKIINU

2. llepBblii 3aK0H (1I€pBOE HA4YaNI0) TEPMOAMHAMUKN MaTEMAaTUYECKH 3aIIMCBHIBAETCS TaK:
a) PV=vRT B) K= A, (- EA/RT)

0) K=R/Nj r) AU= Q-W

3. B aKx30TepMuYECcKOi peakuu:
a) PHTAJIBIUS PEaKIIMOHHON crucTeMbl oBbimaercs (AH > 0)
0) TerioBoit 3 dekTt peakuu orpunareneH (Q< 0)
B) SHTAJIBIINS PEAKLIMOHHOW cucTeMbl yMeHblaeTcs (AH< 0)
T') JaBJICHHUE PEAKIIMOHHOM CHUCTEMBI MOBBIIIAETCS



4. CraHgapTHbIE TETUIOBBIE AP PEKTH MPUHATO 0003HAYATE!

a) AUct B) Q 10157
6) AHozgg F) AHct
5. Kakwue u3 npuBeIeHHBIX peaKIMil ABISIIOTCS YHAOTEPMUYECKUMU?
a) 1/2 N,+ 3/2 H,=NH; , AH = — 46 K]Ix/mons
06) H»+4/2 0,=H,0, AH = -242 K]I»/Mo11b
B) 1/2 N,+1/2 O,=NO , AH = 90 KJI>x/M01b
r) 1/2 H,+ 1/2 I,=HI, AH = 26 K]x/mMo1b

6. Kakas u3 HamMCaHHBIX HIKE PEAKIMH OTBEYaeT TeryioTe oOpa3oBaHMs OKcuaa asora ( || ) B
CTaH/IapPTHBIX YCIOBHSIX?
a) 1/2N,+ 0=NO B) 1/2 N+ 1/2 0, =NO
0) N+ 1/20,=NO r) NH;+5/20,=2NO+3 H,0
7. Tlpu BoccraHoBieHuu 16T okcuaa Meau( || ) Mo peaxkuy :
CuO () + C (pagun = Cu (o + Co (y, mornorusnock 22 k/[x TemnoTsl.
DHranbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:

a) 110 B)220,5
6) -200,5 r)735
8. Hna peakumu NiO  + C qpagry = Ni  + CO (. Ompenenute BO3MOXKHOE HarpaBiIeHHE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKIIMU IIPHU CTaHAAPTHBIX YCIOBUSIX U Mpu TemnepaTtype 627°C.
BeriectBo AH®5 (KJIK/MOJIB) S®s  (JIk/MOIB*K)
NiO —239,7 38
C (rpagurn) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs »Heprud ['mOOCa MpM CTaHAAPTHBIX YCIOBUSX, NMPH TeMIEpaType
627°C u teMriepaTypy Hadaja peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzMeHsieTcst SHTPONHUS MPU Pa3NI0KEHUU KapOoHaTa Kalblys?
a) YBEITMYUBAETCA B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTCs T') HE 3HAIO
10. lannas peaxiusi:
2KC103 (TB) —>2KC1 (TB)+3 02 ) AH<O
MOET CaMOIIPOU3BOJILHO MPOTEKATH
a) B IPSIMOM HAIIpaBJICHUU B) HE MOXET MPOTEKaTh
0) B 0OpaTHOM HalnpaBJIEHUU I') HE 3HAI0

XuMHYecKass KHHETHKA

B Ttecrax mo Teme «XuMHYeckas KHHETHKa». IMEPBOE, BTOPOE, TPEThE, YETBEPTOE U IMSATOE
3amanusg onenuBarorcs B 0,5 Oaina; mecroe, ceabMoe, BOCBMOE, JIEBATOE U AecsaToe — B 1 Oai, a
OIMHHAAIATOE — B 2,5 Oaia.

Teer Ne 1

1. Pazgen xumMuu, U3ydarouuii CKOPOCTH U MEXaHU3Mbl XMMUUYECKUX pEaKLUii, Ha3bIBaeTCs

a) XMMU4ecKas TepMOJUHAMUKA

0) TepMOXUMHUS

B) XUMHMYECKasi KHHETUKA

2. CKopoCTh XMMHUYECKOM peakiuu — 37O ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOIyeTCsl OJJHO M3 UCXOHBIX BEIIECTB

0) U3MEHEHHE KOJIMYECTBA BEIECTBA PEAreHTOB (WK MPOAYKTOB) PEAKIMM B €IMHUILy BPEMEHU B



enuHuIe odnema

B) KOJIMUYECTBO BEILECTBA MIPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAHUS peaKIiH

3. B kakux enuHUIIAX BBIPAYKAETCS CKOPOCTh XUMUUECKON pPEeaKI1u?

a) MOJIb J1 ‘¢ !

0) 6e3pa3mepHas BeIMUYUHA

B) MOJIb> C

4. Ot xakux (hakTOPOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINIA?

a) OT IPUPO/bI pearupyroInx BelecTB

0) oT TemnepaTypsl

B) OT 00beMa peakIMOHHOIO cocya

5. CocrosiHME  XHMHUYECKOTO  paBHOBECHs  OOpAaTUMBIX  MPOIECCOB  KOJMYECTBEHHO

XapaKTepU3yeTcs ...

a) paBHOBECHBIMU KOHILIEHTPALUSIMH POTYKTOB pPEaKIIUN

0) PHEpTrHUel aKTUBU3AIUN

B) KOHCTAHTOM paBHOBECHS

6. Kak 3anucsiBaeTcsl BbIpaXKeHUE JJIs1 CKOPOCTH PEAKLIUU

4 NO () + 6 Hzo = 4 NH3(r) + 5 Oz(r)

a) V=K[NO]'[H,O] 6) V=K[NH;][0.] B)V=Kk[NO]J'[H,0]°

7. Kak 3anumiercs BbIpaykeHUE Il KOHCTaHThI paBHOBecHs peakuuu A + 2 B = C +D?
a) Ky =[C][D] / [A][B]*
6) Ke = [C][D] / [A][B]
B) K» = [A][B] / [C][D]

8. Kakoif oTpe30k Ha AuarpaMme MoKa3bIBaeT 3HaUeHUE TeIoBoro 3¢ dekra peakuun?
a)l E _%

- L/ \

XOJl peaKkiuu

Y

\4

9. UTo MOXHO CKa3aTh O peaklnu, u300paKEHHOM Ha TuarpamMme K Borpocy 87

a) 9K30TepMHUECKas peaKkius

0) PHIOTEpMUYECKAs PEAKIIUS

B) peaKiys OMUCHIBAET COCTOSTHIE PAaBHOBECHS

10. PaBHoBecue peakiuu Fe ;0 4+ 4CO = 3Fe +4CO,, AH>0

CMeIIaeTcsl BJIEBO.

a) IpY IOHW)KEHUH TEMIIepaTyphI

0) MpY NOBBIIICHUN TEMITEPATypPhI

B) MPY TIOBBIIIICHUH JJABICHUS

11. Hdna peakuun Cyy + 2 H 5 n = CH 4 (y Ipy HEKOTOPOH TemnepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHas KOHLEHTpalusi Bojaopona paBHa 1,2 Moib/i. Beramcnmre HCXOAHYIO
KOHIIEHTPAIUIO BOJOPO/IA.

a) 1,2

0) 3.5

B) 5,0

PacrBOpsI

B Tectax mo Teme «PacTBOphl»: mepBoe 3amaHue OlLleHHBaeTcsi B | Oaii; BTOpoe, TpPEeThbe,
YeTBEPTOe, IMATOE W IIecToe 3afaHus - B 1,5 Oamra; ceapMoe, BOCBMOE, JCBATOE U JIECATOC — B



0,5 6aa.
Tect Nel

1. dnsa ypaBaenus peakiuu Cu SO4 + KOH —... cokpanieHHOe HOHHOE YpaBHEHHUE 3aMUIIETCS B BUIE
1) 2K+ + SO427 = KzSO4
2) Cu* + SO + 2K+ 20H = Cu(OH)¥ + K,SO,
3) CuSO,+ 20H = Cu(OH)d + SO,
4) Cu* +20H = Cu(OH)}
2. Macca (B r) xsopuna Hatpust B 300 M 0,2 M pactBopa paBHa

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

4. Ins momasneHus ruapoiusa xiaopuaa xpoma (III) cnemyer

1) n00GaBHUTH CONTHYIO KHCIIOTY

2) no0aBUTH MIEIOYb

3) pa30aBUTH PacCTBOP BOJOM

4) NOBBICUTH TEMIEPATYPY
5. B paszbaBreHHOM pacTBOpE, MPUTOTOBIEHHBIM M3 THApPOCYIb(aTra KalblHs U BOABI, CyMMa
K02(ppHLIMEHTOB B ypaBHEHUH HEOOPATUMON AUCCONMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2)4 3)5 4)6
6. PactBopuMocTh okcanata cepebpa paHa 3,27-107° 1/ 100r H,O. Omnpenenute mpousBecHHE
pactBopuMocTH Ag,C,04

1)5-107" 2)1,16:10°  3)10,7-10°° 4)2,31-10°
7. MaccoBas 107151 paCTBOPEHHOI'O BEIIECTBA — 3TO OTHOIIIECHUE

1) macchl BemecTBa K Macce BOJIbI

2) KOJUYeCTBa BEIIECTBA K 00HEMY BOJIbI

3) Macchl BeliecTBa K Macce pacTBopa

4) KOJMYECTBa BEIECTBA K 00BEMY pacTBOpa
8. K ci1aGpIM 371eKTpOIMTaM OTHOCHUTCS ...

1) ruapoxcus aMMOHUS

2) TUIPOKCUI KaHs

3) xJopuI Kaublus

4) wmapraHIoBas KHCIOTa
9. U3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHUX COJIEM MOTYT MUMETh IICJIOYHYIO WM KUCTYIO Cpeidy.
[IpyuuunHOM 3TOTO SIBASETCS ...

1) snexTponus coneit

2) AUCTPOIIOPIIMOHUPOBAHUE COJICH

3) ruxpaTupoBaHHE Coieh

4) TUAPONHU3 COJICH
10.3nauenne PH uucroii Boas! npu 25°C cocTtaBisieT

1)1 2)7 3)0 4) 10
Marnuroropckuii TexHudeckuii yausepcuret um. I'.M.Hocosa

I[chepcnble CUCTEMbI

B tecrax mo teme <<I[I/ICHepCHI>I€ CUCTCMBI»: IICPBOC, BTOPOC, TPETHEC W UYCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 63..]'[.]'[; IIITOC M ICCTOC 3alaHHUA - B 3 dayna.

Tect Nel

1.  Vkaxure pa3Mepsl 4YaCTHIl KOJJIOUAHBIX CHCTEM
1) wmensbuie 1 HM



4.

2)  ©6onbure 100 am

3) ot 1M mo 100 am

Kakme wWOHBI CmOCOOHBI BBI3BATH KOATYNSAIUIO KOJUIOWJA, YACTHUI[BI KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?

1) xaTuoHbI

2)  aHUWOHBI

3)  monsipHBIE MOJIEKYJ

JJ1s KaKoTo AJIEKTPOJIUTA MOPOT KOATYJISIUN KOJUTOHU/IA C MOJOKHUTEIBHO 3apsKeHHOM YacTuIeit
JTOJKEH OBITh HAUMEHBIIINM?

1) xmopua Kanus

2)  cynbgar Kaaus

3) oprodocdar kammst

Munenna 30511 UIMEET CTPOCHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI"

KaKOM AIIEKTPOJIUT UTPaeT poib HOHHOTO cTabmin3zaropa?

1)  xmopun xenesa (111)

2) Boja

3)  TUIPOKCHU KaHs

ITpu B3ammoperictBun 20 ma 0,001H mutpara cBuama (1) ¢ 10 ma 0,02H cynbdara kammst
obpa3yercs 30516 cynbhara ceuama (l1). K kakomy a5iekTpory JOIKHBI IepeMeIaTbcsi YaCTHITBI
nucrepcHoi (assl mpu snekTponnze?

1) HaxoAsTCs B COCTOSHUM TUHAMHYECKOTO PAaBHOBECHS

2) K Karomy

3) kanony

B nBe k01661 HanuTO Mo 50 MIT 30715 THUAPOKCH A *Kene3a. IJig Toro 4ToObl BBI3BATh KOAT YISO
307151 TOTpeOOBaIOCh 100aBUTh: B TiepByro — 5,3 mut 1H pacTBopa xiopuna kanus; B Ipyryro —
18,7 mim 0,001H pacrBopa ¢ochara nHarpus. Beruuciaure mnopor Koaryiasiud —Kaxaoro
JJIEKTPOJINTA.

OKHCINTENbHO-BOCCTAHOBUTEILHBIE MPpOoUECChI

B tecrax mo teme «OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE MPOIECCHD): MEPBOE, BTOPOE, TPEThHE,

Y4eTBEPTOE M MATOE 3afaHus oreHuBarorcs B 0,5 6amia; mecroe — B 1 6at; ceapbMoe U BOCBMOE — B 2
Oaita, a 1eBsiToe — B 2,5 6ajuioB.

Tecer Ne 1

1. Oxucnurenb — 3TO aTOM, MOJIEKYJIa UIIA UOH, KOTOPBIH ...

1)  yBenMUMBAET CBOIO CTENEHb OKUCICHUS
2)  NpUHUMAET IEKTPOHBI
3)  OTAaeT CBOM 3JIEKTPOHBI

2. Hpouecc BOCCTAHOBJICHUSA UMCCT MECTO B CJIydac, KOraa ...

1) HeliTpasibHBIE aTOMBI IPEBPALIAIOTCS B MOJOKHUTEIbHO-3aPKEHHBIE HOHBI
2) TOJOXUTENbHBIN 3aps] HMOHA YMEHbLIAETCS
3) oTpHUATeNbHBIN 3apsi HOHA YBEIUUUBAETCS
3. U3 mpencraBieHHbIX HUKeE peakunii kK OBP nucnponopumuonnpoBaHys NpUHAAIEKHT ...

1) S+2HNO; = H,SO,+ 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Meramisl, BOAOPO, YIiepoa
2)  aKTHUBHbBIE HEMETAJUIbI
3)  DIeMEeHTHI, HaXOIIKUEecs B CPeIHEH YacTH NePUOANYECKON CUCTEMBI
5. CTernieHn OKUCIICHHSI KUCIIOPO/Ia a) B BOZIE M 0) B MIEPOKCH/IE BOJIOPO/IA COOTBETCTBEHHO PABHHI ...

1) a)-2;0)-2



2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCIIOHN cpezie, BOCCTAaHABINBAETCS JO ...
1) xaruona Mn**
2)  manrasat-uoHa MnQO,*
3)  okcuaa mapranna (IT) MnO
7. B peakiuu, nporekatomieir mo cxeme CrS; + KNO; 2 K,CrO, + K,SO, + NO okwuciaeHuto
MOJIBEPraloTCs CAEAYIONINE SJIEMEHTHI ...
1) a3orucepa
2)  cepau XpoM
3) Xpom u a3ot
8. CymMma ko3 puIneHToB B peakiiuu, MpuBeIeHHOM B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma kodhdurtmento B peakimn KMnO, + HClon, = ... paBHa
1) 30 2) 26 3)35

3neKTpongnqecm{e CHCTEMBI

B tecrax mo Tteme «DIEKTPOXMMHUYECKUE CHUCTEMBI»: IMEpPBOE, BTOPOE W IMATOE 3aJdaHUs
orieHuBarOTCs B 1 0asur; TpeThe U 4eTBepToe 3a1anus— B 1,5 Gaia; mectoe u cenpMoe — B 2 Oaia.

Tect Nel
1. DNneKTpoaHBIN MOTEHIMAI OTIPEAETSIOT MO YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) bonbimana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa MgMgSO,.|CuSO4Cu mpu cTaHgapTHBIX
YCIOBUSAX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npoaykTsl 00pa3yroTcsi Ha KaToje MpH JIEKTPOJIM3E pacTBOpa HUTparta cepedbpa?
1) Bomopon
2) cepebpo
3) a3zoTHas KucCJIOTa
4) KHUCIOPOJ
4. VYxaxute cymMmmy K03 UIIMEHTOB B YpaBHEHUH AJIEKTPOIIM3a pacTBopa HUTpaTa meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TPUBEICHHBIX  OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMA  MPOTEKaeT
CaMOTIPOU3BOJILHO B MPSMOM HAIPaBJICHUN?
1). FeSO,+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bplunciure Maccy NMHKA, TOJIYYEHHOTO TIPH D3JEKTPONU3e Cynb(ara IUHKA, KOTOPBIA
npoBOAWIN B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°



7. llpuBeaure CXEMbl OJJIEKTPOJHBIX IIPOLIECCOB U MOJIEKYJISPHOE YpaBHEHHE peakluH,
MPOTEKAIOLIEH MPH AIEKTPOXUMUYECKOW KOPpO3UHM TraibBaHomapbl Zn|Mg B CEpHOKHCIION
cpezne. B orBete ykaxkure cymmy K03(pPHUINEHTOB B MOJIEKYJISIPHOM ypaBHEHUH.

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

BueayguTtopHas camocTosTebHass paboTa OOyJaIOIIUXCSA OCYIIECTBISACTCS B BHIE
W3YYCHHUS JUTEPATyphl MO COOTBETCTBYIOIIEMY pa3ieiny ¢ IpopabOTKoW Marepuana; oGpopMieHUs
OTYETOB I10 JIAOOPATOPHBIM PabOTaM U BHITIOTHEHHSI IOMAITHUX 3a/IaHUH.

BapI/IaHTI)I TeMaTH4YeCKHX JOMAIIHUX 3aJaHuil 11 BHanIlHTOpHOﬁ CaMOCTOSITEIbLHOM
paGOTLI CTYAECHTOB II0 TEMaM

Jomamunnee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOANHAMHUKAY

B nomamiHeM 3agaHuu 1Mo TeMe « XMMHUYECKash TEPMOJAMHAMMKA»: IepBast 3aJada OICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 Gam.

3azaya Nel

Jna peakumn CHy o + CO, n = 2 CO y + 2 H, (v onpenenuTe BO3MOKHOE HAINpPABIICHUE
CaMOIIPOM3BOJILHOIO TEYEHHs PEAKLUM NIPY CTAHJAPTHBIX YCIOBUAX M npu Temmneparype T = 927 °C,
ecyu TerioBoi 3(h(deKT peakuuu 10 3aJaHHOW TeMIIepaTyphbl HE U3MEHUTCS. Y Ka)KUTe: a) BbLIEISICTCS
WIM TIOTJIOMIAETCS SHEPTHsi B XOJ€ peakiuu; O) NPUYMHY HAWJECHHOTO WM3MEHEHHUS HHTPOIIUU.
PaccuuraiiTe TemnepaTypy Havajia peakiuu.

3asaya Ne2

Boruncnute teroBoit et peakuu: CaC, ) + 2 H.Oy = Ca(OH), « + C;H, (), mone3ysce
CTaHJApTHBIMU TEIJIOTaMHU OOpa30BaHUsl pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS Tipu 0OpazoBanuu 2,24 1 C,H,?

3azmaga Ne3

[lo TepMOXMMHMYECKMM YpaBHEHHSIM paccuuTaiiTe TeIuoBOM addekr  peakuuu:
H; ¢ + COz = CO ¢+ H, Oy. Tepmoxumuueckue ypaBHEHUS:

a) Hz (r) +Y% 02 o= HQO ()s AH = -241,9 KI[)K,

6) 2CO (1) + Oz o= 2 C02 (s AH = -566,2 K,H)K

Jlomamnnee 3apanue Ne 2
o TeMe « XMMHYEeCKasd KHHeTHKA

B nomamHem 3amaHuu 1Mo TeMe «XHMMHYEeCKash KUHETHKa»: MepBas 3ajada olcHHBaeTcs B 1,5
6amra; Bropast — B 0,5 Gayuia; TpeThs, 4eTBepTas u nsatas — B 1 Ga.

3aznaya Nel

Peakuus npotekaer no ypaBHenuto: O, oy +2 CO y = 2 CO, (y HauanbHble KOHIIEHTpaLHH
pearupyronux BemiectB paBHbl: [Oz] = 1,2 monw/n, [CO]= 0,8 monw/n. Bo ckombKko pa3 M3MEHUTCS
CKOpOCTh mpsAMOW peakuuu, korga mnpopearupyeT 30% CO? Bo CckoJIBKO pa3 U3MEHSATCS CKOPOCTH
NPUMOI U OOpAaTHOM peaxIiy, €CIIM YBEJIUYHUTD JaBlICHHE B CUCTEME B J1Ba paza’

3anaya Ne2

IIpu temneparype 40 °C HEKOTOpOE KOJMYECTBO BELIECTBA BCTYNAET B PEAKIMIO 32 20MHH.
PaccuuraiiTe Bpems, mpu KOTOPOM OTO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKUUIO IPHU
temneparype 200 °C, ecnu TemnepaTypHbiii KO3(QGUIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIbKO
pa3 U3MEHUTCS IPU ITOM CKOPOCTb peakuuu?

3azmaga Ne3



Haiinure HavyaibHbIE KOHIEHTPAIMU MCXOJHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIUU:
Fe oy + H.O o = FeO @) + Hs (1), €ciin paBHOBECHBIE KOHUEHTPALIMM PEATUPYIOIINX BEIIECTB PABHBI:
[H,O]=0,3momnb/11, [H,] = 0,4 Moib/m.
3anaya Ne4
g peakumonnoit cucremsl: CO ) + H,O ) = CO; y + Hy(y HauanbHbIE KOHIIEHTPALIUU PABHBI:
[H.O] = 0,5 monw/n, [CO] = 0,6 monw/n. OnpenenuTe KOHIEHTpPAIMM BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHs paBHa 1,45.
3aymaya NeS
Bripasute uepe3 KOHIIEHTpAIMU PeareHTOB KOHCTAHTHI PABHOBECHS CICAYIOIIUX PEAKIIUN:
Nz(r) +3 Hz(r) =2 NHg(r), AH = —92,2 KZI)K,
COZ(F) + C(T) =2 CO(r), AH = +160,5 KI[)K,
CO(F) + HQO(r) = COz ) + Hz(r), AH = —41,1 KZI)K
VYKaxuTe HanpaBJICHUE CMEIICHUSI XUMHUYECKOTO PABHOBECHSI ATUX PEAKIIUil: a) MPU MOHMKEHUU
TEMIEpaTyphbl, €CIH JaBJI€HHE MOCTOSHHO; ©O) NpHU MOBBIIICHUHM JaBJICHUS, €CIIM TemIepaTypa
MOCTOSIHHA.

Jlomarnee 3ananue Ne 3
no teme «PacTtBopbpy

B nomamiHem 3amanuu mo Teme «PacTBOphI»: TepBas, BTOpas, TPETbsS W TATas 3aJa4M
orieHuBaercs B 1 Oamr; yerBepras u mectast — B 0,5 Oara.

3azaya Nel

B kakom o0wemMe Boabl cienyeT pactBopuTh 1351 SnCl, s monyderus 3M pacTBopa XJiopuaa
onoBa (II) ¢ mmotHOCTRIO p = 1,405 r/™Mn?

PaccunraiiTe: a) MaccoByl OO BeIIECTBA B pacTBOpe; ©0) MOJISPHYIO KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJISIILHOCTh; T) THUTP; /1) MOJIbHYIO JIOJIIO BELIECTBA B PACTBOPE.

3anaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE U HANUIIUTE COKpPAIEHHbIE WOHHBIE YpPaBHEHMs peaKiui
B3aMMOJICHCTBUS CIEAYIONINX BEUIECTB:

HBr + NaOH —

AgNO3 + st —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + stO4 g

Sb(OH); + NaOH —

3asmaya Ne3

CocTaBbTe 10 /1Ba MOJIEKYJISIPHBIX YPABHEHHUS PEAKIMil K CIEAYIOIUM HOHHBIM:

Ba** + CrO,s — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3anaya Ne4

Brruucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3ayaya NeS

Kakue u3 crnemyromux coiseld moasepratores ruaposmsy: Na,SiOs. Cu(NOs),. KBr? CocraBbte
VMOHHBIE U MOJIEKYJISIDHbIE YpaBHEHUS TMAPOJIM3a COOTBETCTBYIOUIMX cojeil. Kakoe 3nauenue pH (<
WIN> 7) IMEIOT pacTBOPBI ATUX COJIEH?

3anaya Neb

Haiinure npoussenenne pacteopumoctu PbCl,, eciim B 200 mut Boawl pactBopsieTcst 2,17 T aToro
COEJIMHEHUS.

Jlomannnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE POLECCHI»




B nomammeM 3amanuu mo TemMe «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC ITPOIECCHDY: MepBas
3a/ava orneHuBaeTcs B 1,5 6aya; BTopas — B 2,5 6asuia; Tpetbs — B 1 6ar.

3amaya Nel

[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
VYkaxure TN KaXKJI0H PEaKIuu.

PaccunraiiTe SNEKTPOABWKYIIYIO CHIy W ONPEIEIUTE HANpPABICHHE CAMOIPOU3BOJIBLHOTO
MPOTEKaHUsl TEPBOM pEaAKIMH MPHU CTAHAAPTHBIX YCIOBUAX, HCIOIB3YS 3HAYCHHUS OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX TOTEHIINAJIOB:

HJ + H3PO4 — J2 + H3PO3 + HzO

HNO, — HNO; + NO + H,O

H[AuCl4] + HzOz + NaOH — Au +NaCl +Oz + Hzo

NH4R€O4 +H2 — Re + NH3 + H20

KBrO — O, + KBr

3agaua No2

CocraBbTe ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,O —

NaCI'Oz + HzOz + NaOH —

BI(OH)3 + NaZSZOng NaOH —

Bi,0; + C —

Mg + HNO3 (pas6)

3asmaya Ne3

JlaHel 1Be OKHMCIMTENbHO-BOccTaHOBUTENbHBIE TMapel: KNO,, KNOs;; u Pb(NO;),, PbO..
[Tonmb3ysice TaOyuIel CTAaHAAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIX IMOTCHIIMATIOB, COCTaBHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazaHHou cpeae (HNO;). Paccuwraiite 3HaueHue
ANEKTPOABIKYIIEN CHIIBI PEAKIIUU.

Jlomainnee 3aganue Ne 5
o TeMe «JIEKTPOXUMHYECKHE CHCTEMbI»

B momarHem 3aaHuu 10 TeMe «DJIEKTPOXUMHUYECKHE CHCTEMbI»: IepBast 3aja4a OICHUBACTCS B
1 6ay; BTOpas — B 1,5 6amna; Tpetbs — B 2,5 Gaia.

3azaya Nel

CocTaBbTe DJICKTPOHHO-MOHHBIC YpPaBHEHHS OSJCKTPOIHBIX TIPOIECCOB M  MOJIEKYJISPHOE
ypaBHEHHE TOKOOOpa3yromieil peaknuu, MpoTeKaromed mpu paboTe TajJbBaHMYECKOTO 3SJEMEHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccunraiite D/IC (E) rampBaHndYecKoro 3JeMeHTa NMPU CTaHAAPTHBIX
YCIIOBHUSX.

[IpuHSAB MOTEHIMAl aHONA PAaBHBIM CTAHAAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajyla B KaTOJHOM pactBope, mnpu kotopod DJIC rampBaHHMUECKOTO 3JIEMEHTa
ymenbmuTcs Ha 0,02B.

3azaya Ne2

[lpuBenuTe CcXeMbl OJEKTPOJHBIX IPOILECCOB W  MOJEKYISpPHBIE ypaBHEHUs PEaKIIHH,
MPOTEKAIONIUX MPU AIIEKTPOXUMHUYECKOH Koppo3un ransBaHonapbl Co/Ni: a) B kucioi cpexe; 0) BO
BJIQKHOM BO3JIyXe.

Ompenenure yObUIL Macchl aHOJAA TMPU KOPPO3HHM B KUCIOU cpeae 3a 20 MUH, €Clid CKOPOCTb
koppo3uu coctamia 0,01 /4.

3azmaya Ne3

CocTaBbTe DIIEKTPOHHO-MOHHBIE YPaBHEHHs SJCKTPOIHBIX TPOIECCOB (aHOI HHEPTHBIA) W
MOJIEKYJISIPHOE ypaBHEHHE PEAKLIUH, TPOUCXOISAIICH IPU DIIEKTPOIIN3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy.

Bbruuciure ¢akTHUECKOoe KOJMYECTBO MeETaula, MOJYYSHHOTO Ha KaToje IPH DJICKTPOIU3e



Co(NO:s),, eciu 2JIEKTPOIU3 MPOBOAUIN B TedeHUH | 4. Bbxo MeTamia mo Toky coctaBui 85%.
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VkaxnTe BO3MOKHEIC INPpHUYXHBI YMCHBIICHUS BbIXO/Ja MCTAJlJIa 110 CPABHCHUIO C PACUCTHBIM.

KoHTpoJibHbIe BONPOCHI 10 TEMaM
KouTpoJibHbIe BONPOCHI M0 TeMe «XMMU4YeCKas TEPMOANHAMUKA)

OCHOBBI XUMHUYECKOM TEPMOJIUHAMUKU: TOHSITUE CUCTEMBI, BUABI CUCTEM.
TepMmoannamuyeckue mapameTpbl U PYHKIUN COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Teriora.

[TepBslii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTanbNus Kak QyHKIUS COCTOSIHUS CUCTEMBI. DHTANbIIMS 00pa30BaHuUs BELIECTBA.
TermoBolr 3ddexkr xumuueckor peakiuu. DaKTOPhl, BIUAIONIME HA TEMIOBOW 3 GheKT
XUMHUYECKON PEaKInu.

Tepmoxumus. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DOHTponus Kak PYHKIHS COCTOSHUSL CUCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMHUKH.

TpeTuit 3aK0H TEPMOJUHAMUKH.

Oneprus ['n66ca.

Hampasnenue caMonpou3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJIbeIe BOIIPOCKHI 110 TEME «XHMHYeCKash KHHETHKA)

Xumnueckass KUHeTHKa. CKOpOCTh XUMHYECKOW PEaKIIMKM U METO/IbI €€ PEryJIupOBaHUS.
Biusinue KOHIIEHTpalMK Ha CKOPOCTh XMMHUYECKOW peakIuu (3aKOH JEHCTBYIOIIUX Macc).
Bimstaue Temneparypsl Ha CKOpoCcTh XuMHuueckor peaknuu. [IpaBuno Bant — odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprusi akTUBallUM. Y paBHEHHE AppeHuyca.

Teopus nepexoaHOro KoMIuIeKca. DHepreTndeckas AuarpaMma.

Kpupas Maxkcsenna — bonbiiMana. DHepreTHndeckuii 0apbep.

Karanurnueckue cucteMsl.

BinsiHne kaTanu3aTopa Ha CKOPOCTh XUMHUYECKOW PEAKIIHH.

['oMOreHHBIN ¥ reTepOreHHBIN KaTalaus.

KonebarenbHble peakiuu.

Xummueckoe paBHoBecue. OOpaTuMble M HEOOPATUMBIE PEAKITHH.

KoHcTaHTa XUMHYECKOTO paBHOBECHSI.

Cwmenienne xumuueckoro pasHosecus. [Tpunnun Jle-Illatenbe.

BiisiHue KOHIIEHTpalMK, 1aBJICHUS U TEMIIEPATYypPHI.

®a30BbIE paBHOBECHSI.

@dazoBble AMarpaMMBbl JJI1 OAHOKOMIIOHEHTHBIX CUCTEM.

KonTpoasbHbie Bonpockl 1o Teme «PacTtBopb»

[Tonstue pactBopa. PactBopumMocTs BemecTBa. PacTBopuMocTh rasa.

PactBoppl. CrocoObl BBIpaKEHHS KOHIIGHTPAIlMM pPAcTBOPOB (MaccoBasi [OJIsl, MOJISIpHAs
KOHIIEHTpAIUsl, MOJISIpPHAs: KOHIIEHTPAIKs SKBUBAJIEHTA, MOJIbHAS JTOJISA, TUTP).

KonnurarusHsle cBOKCTBA pacTBOPOB. M neanbHbIN pacTBop.

3akonsl Payns: I (tonomerpuueckuii) u [ (30ymmnockonuyeckuii 1 KpUOCKOMTUYECKUMN ).

OcmMmoc. OcmoTtrueckoe naBieHue. CxemMa 0CMOMETpA.

KucnotHo-ocHOBHBIE B3aUMOICHCTBUS BEIIECTB.

HNonnast Teopust KUCIOT U OocHOBaHMM AppeHuyca. OCHOBHbIC TOHSITHS U TOJOXKEHUS TEOPUHU
AppeHuyca.

Jucconmanusi KUCJIOT, OCHOBaHUM W COJEH C TOYKU 3pEHUS HOHHOW TEeOopuu AppeHuyca
(mpumepsr).
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Crenenp auccounanyu. CUIbHBIE U CIIA0BIE SJEKTPOIIHUTHI.

Juccounanus cinalbix 37eKTpoauToB. KoHcTaHTa AuccolMalyy.

3akoH pa3basneHus OcTBaibaa.

Peakiiun mOHHOTO OOMEHa MeX/1y JIEKTPOIUTaMH (Ha ImpuMepe peakuuil oopazoBaHus ciaboro
AJIEKTPOJINTA, OCAJKA U raza).

IIponsBeneHne pacTBOPUMOCTH.

HNonnoe npousseneHue Boabl. BoAOpOIHBIN U THIPOKCUIIBHBIN MOKA3aTENH.

I'maponus coneit. Tunsl rugposn3a come.

KonnuecTBeHHBIE XapaKTEPUCTUKH MpoOLiecca THIPOIU3a.

@DaxTOopHl, BAUAIOLINE HAa IPOLECC THAPOIINA3A.

KonTpoJbHbIe Bonpockl o TeMe «JliucnepcHbie CHCTEMbD)

I'ereporennsie cMecu. /lucriepcHble CUCTEMBI.
HucnepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiabHble 1 110(OOHBIE KOJUIOUIBI.
Crioco0bl 1oTydeHus1 KOJJIOUTHBIX PAaCTBOPOB.
CrtpoeHne KOJUIOUIHBIX YaCTHII.
[IpaBuno dasuca — [leckosa.
VY cTolunBOCTE KOJUIOUAHBIX crcTeM. CTaOUIN3aTOpBbI.
Koarymnsmust muouiabHBIX 1 THO()OOHBIX KOJUIOHIOB.
CeauMeHTanus KOJUIOU/IOB.
Koarynsiuust KoJUIOuAHBIX pacTBOPOB 3JIEKTPOIUTAMHU.
[TpaBumno lyneue — Napau. Koarymupyromas crmocoOHOCTS.
OnTHueckne cBONCTBa KOJUIOUIHBIX PACTBOPOB.
DNeKTpUUECKUe CBONCTBA KOJIJIOUAHBIX PAaCTBOPOB.

KonTtposibHabie Bonpockl o TeMe « OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE
npouecchbn

OCHOBHBIE OHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OXHUCITUTEIbHO-BOCCTAaHOBUTENLHBIEC CBOMCTBA BEIIECTB.

Baxueiinine OKUCINTEIN X BOCCTAHOBUTEIH.

THUbI OKHCIUTETLHO-BOCCTAHOBUTEIBHBIX PEAKITUi (TIPUMEpHI).
OKHCIIUTEIbHO-BOCCTAHOBUTCILHBIM ITOTCHITHAT.

VYpaBuenue HepHcra.

CocraBiieHrne OKUCTUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
Hanpasienre oKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

KoHTpoJibHbIe BOPOCHI N0 TeMe «DJIeKTPOXUMHYEeCKHe CHCTEMbD)

DNeKTpOXUMHYECKUE CUCTEMBI. Kimaccupukaus 3JIeKTpOXUMHUIECKUX TPOIECCOB.
DNEeKTPOXUMHUECKHUE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE pa3/iesia «METaJT — PaCTBOPY.
lNanpBanmveckwmii anement Janmais — Skoown.

DIEKTPOABMKYIIAs CUJIa TalbBAHMYECKOTO 3JIEMEHTA.

N3mepeHne SIEKTPOMHBIX MOTEHIMANIOB. Ps  CTaHZAPTHBIX AJIEKTPOIHBIX MOTCHIIMAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX IMOJOKEHUEM B STy HAIPSKEHUM.

VYpaBuenue HepHcra.

DNEKTPOJIU3 PACIIaBOB U pacTBOPOB. KaToIHbIE 1 aHOIHBIE MPOIIECCHI.

OO0benHeHHBIN 3aK0H Papajnes. Beixo 1mo Toky.

Kopposus metannos. Knaccudukaius KOppo3HOHHBIX ITPOLIECCOB.

Xumuyeckasi Kopposusl.

DNeKTpoXUMHUYECcKasi KOppo3usi. AHOIHOE OKHCIIEHHE MeTaljla U KaTOJHOE BOCCTAHOBJICHUE
OKUCIIUTEIIA.
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[Ipumepsl KOppO3UU B KUCIIOH cpejie U aTMOCHEPHOM KOPPO3UH.
CKOpOCTh KOPPO3HH.

3amuTa METauIoB OT KOPPO3UHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3aUTHI OT KOPPO3UH METAJLIOB.
XHUMHUYECKHE UCTOYHUKH TOKA. ['albBaHUYECKUNA 3JIEMEHT.
XUMHUYECKHE UCTOUYHUKH TOKA. AKKYMYJISITOPBI.

XHUMHYECKHE UCTOUYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.



7. OnleHoYHbBIE CPeACTBA /IJIsl MPOBEIEHUS MPOMEKYTOYHOM aTTeCTAllUN
HpOMC)KYTOLIHaSI arrecragusas HUMEET LCIJIBIO OHpeZIeJII/ITI) CTCIICHb OOCTHXXCHUA 3aHJIaHI/Ip0BaHHI)IX pe3y.HI>TaTOB 06yquI/1;1 II0 AUCHOUIINIMHE 3a
OTpeIeICHHBIN MTePHOT 00yUCHUSI.

a) [lnanupyembie pe3y/bTaThl 00y4eHUS U OLIEHOYHbIE CPeACTBA JJISl POBeAeHNsI IPOMEKYTOUHON aTTeCTAlNU:

CrpyKTypHBII
JIEMEHT
KOMIIETCHIIUH

[[manupyemMblie pe3yabTaThl 00yICHHS

OueHoyHble CpesICTBA

OIIK-2

CIOCOOHOCTBIO BBISBJISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh Mp00JIeM, BOZHUKAIONIMX B XO/1€ MIPOU3BOACTBEHHON NEATEIBHOCTH, MPUBJICYD JJIS UX PELICHUS
COOTBETCTBYIOIIUHN (hU3HKO — MAaTEMAaTHUYECKHIl anmapar

3HATE

- OCHOBHBIE XUMUYECKHE ITOHATHS,
[10JIOXKEHUS U 3aKOHEIL;

- COBPEMCHHbBIC HAIPaBJICHUS
Pa3BUTHS HAYYHBIX TCOPHIA;

L METO/IbI TCOPETHYCCKOTO U
DKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMS B
00JIACTH XUMUU

Hepettenb meopemudecKux 60npocoé K IK3ameny:

1.

SARNANE el

10.
1.
12.

13

16.
17.

OCHOBBI XUMUYECKON TEPMOJUHAMUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE MTapaMeTphbl CUCTEMBI,
(YHKIIUH COCTOSIHUS CUCTEMBI. [1epBbIii 3aKOH TEPMOIUHAMUKH.

DHepreTuka XMMHYECKUX MPOLIECCOB.

OHranbnud. 3akoH ['ecca u cneACcTBUs U3 HETO.

OHTponus. YpaBHeHue bonblimMana. BTopoit u TpeTuii 3akKOHbI TEPMOJUHAMUKH.

Oueprus [m66ca. HampapneHust XMUMHUYECKUX TPOLIECCOB.

Xumuyeckasi KMHETHKAa. CKOpPOCTh XMMHUYECKOW peakiuu. CpenHsss U UCTHHHAs CKOPOCTH
peakuuu. Kunernueckas kpusasi.

CKopocCThb peakii U METO/Ibl €€ PeryIupOBaHHUS.

Bnusinue Temmiepatypsl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.

DHeprusi akTUBalUi. AKTUBUPOBAHHBIN KOMILJIEKC. Y paBHEHUE AppeHuyca.

KaranuzaTtopsl 1 kaTanuTuueckue cucTemMbl. [['OMOreHHBIN KaTaius.

KaTtanuzatopsl u kKaTaIMTUYECKHE CUCTEMBI. [ €TepOreHHbI KaTanus.

Xumuueckoe paBHoBecHe. KOHCTaHTa XMMUUECKOTO PaBHOBECHS.

. CMemenne xumuyeckoro paBHosecus. [Ipunmun Jle [larenbe.
14.
15.

PactBopbl. CriocoObI BBIpaKeHUsT KOHIICHTPAIIUU PACTBOPOB.

PactBophl 35ekTposinToB. CTeNeHbh M KOHCTAHTA AJIEKTPOJIUTHYECKOW AUCCONMALMM. 3aKOH
pazbasnenus OcTBaibaa.

Jlucconmanusi KUCIOT, OCHOBAaHUH, cojield. AM(OTEepHBIEC SJIEKTPOJIUTHI.

PactBopumocts. [IpomsBeneHune pacTBOPUMOCTH. YcCJIOBUE OOpa30BaHUs M PAaCTBOPECHHUS
OCAJIKOB.




CrpyKTypHBIi
JJIEMEHT
KOMIETEHIIUU

[nanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpelcTBa

18. duccounanus Boasl. MonHoe npoussenenue Bosl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa TUIPOJIN3a.

20. Tucniepcubie cucteMsl. Knaccugukarus. Jlnopunbaeie u 1u1o(oOHbIE KOITOUIBI.

21. CtpoeHue KOJJTIOUIHBIX YaCTHII.

22. Koarynsuus KOJUIOUIHBIX PaCTBOPOB.

23. OKUCIHTETbHO-BOCCTAHOBUTENIbHBIC CBOMCTBa BemiecTB. Kitaccudukanus OKUCITHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMA.

24. DAeKTpOXUMHUYECKHE CUCTEMBI. 3aKOHbI Dapajesi. DIEKTPOIHbIA MOTSHIUAI.

25. lNanpBannveckuii aemMeHT Janumais SIkoow.

26. DIEKTPOXUMHUYECKHE CUCTEMBI: AJIEKTPOJIN3 paciyiaBoB. [[puMeHeHue anekTponmnsa.

27. OnexTponn3. AHOAHBIN U KaTOIHBIM MPOLIECCHl MPHU 3JIEKTposn3e pacTBopoB. [Ipumenenue
ANEKTPOIN3A.

28. Kopposus. Buabl koppo3un. CriocoObI 3aIUTHl METALIOB OT KOPPO3HH.

Y MeTh

- pelIaTh pacueTHbIE 331a41
[IPUMEHUTEIBHO K MaTepraty
[IpOTrPaMMBI;

- IPOrHO3UPOBATH BO3MOKHOCTh
[TPOTEKaHUs] CAMOIIPOU3BOJIBHBIX
[IPOLIECCOB B PA3JINYHBIX XUMUYECKUX
CUCTEMAX;

- COYETaTh TEOPHUIO U NPAKTUKY JUIS
PEILICHNS] MH)KEHEPHBIX 3a/1a4

Ilpumepnvle npaxmuyeckue 3a0anus 01 IK3AMeHa:

1. Hanmcate »JJEKTPOHHBIE YPAaBHEHUS DJIIEKTPOJHBIX IIPOLIECCOB, YPABHEHUE CYMMAapHOM
TokooOpa3zyromiei peakiuy, BbIYHCIUTh OJ[C ranbBaHMUECKOTO 3JIEMEHTa, €CJIU KOHIICHTpAIuU
OHOB MeTaILIOB paBHbL: [AI**]=0,001 mons/1, [Co®']=0,1 Mons/m.

2. Hanucath moHHBIE M MOJEKYJISIpHbIE YpaBHeHUs peakuuil rugposnsza coneil: Ks;POs; NaySOyj)
Zl’lClz.

3. 3aKOHYHUTH YPaBHEHHSI PEaKIMi, HAITMCaB WX B MOJICKYJIIPHOM M MOHHOH dopmax:

Al(OH)3 + NaOH —, K2C03 + HzSO4 -, HQS + KOH —.

4. B 2 1 pacTtBopa ruapokcuaa kanbius coaepxkurcs 478,8 r Ca(OH),. IlmotHOCTH pacTtBopa 1,14
r/mit. Paccuuraiite: o(Ca(OH),); Cu; Cy; Cm; N(Ca(OH),) u N (H,0); T.

5. CocTaBbTe YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:
KzCI'zO7 + FGSO4 + HzSO4 -, KMHO4 + Na2803 + Hzo —.

6. Hanmmcath »5JEKTPOHHBIE YpaBHEHUsS SJIEKTPOJHBIX IPOLIECCOB, YPABHEHUE CYMMAapHOI
TokooOpa3yromieit peakiuu, BbaucauTh DJ[C raapBaHMUECKOTO 3JIEMEHTA, €CJIM KOHIICHTPAlUU
IOHOB METAILIOB paBHBL: [Mn*]=0,01 mons/1, [Au’"]=0,1 Mons/11.

7. 3aKOHYUTh YpaBHEHMsI peaklMii, HaMCcaB UX B MOJIEKYJISIPHONH U MOHHOM Qopmax:

NH,OH + HNO; —, Zn(OH), + NaOH—, AIPO,4 + Na,SO, —.

8. Hammcatp ypaBHEHHs peakIfii THAPOIN3a B MOJIEKYJISipHOM M HOHHOM Buze: Al(SO,)s, KCl,

Nast3.




CrpyKTypHBIi
JJIEMEHT
KOMIETEHIIUU

[nanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpelcTBa

9. Hanmcath »3JEKTPOHHBIE YpPaBHEHUS SJIEKTPOJHBIX IPOLIECCOB, YPABHEHUE CYMMAapHOI
ToKoOOpa3yromel peakiuu, BbMUCIUTh DJIC raapBaHMUECKOTO 3JIEMEHTA, €CIIM KOHIICHTPAIUH
IOHOB METAILIOB paBHbIL: [Zn*]=0,01 mons/1, [Cu’]=1,0 Monb/1.

10. Cynwsdar amomunus maccoi 36,4 r pactBopwmm B 100 r Bogsl. [LIOTHOCTH TOJIy4EHHOTO
pactBopa 1,32 r/mn. Paccunraiite: ®(AlL(SO4)3); Cu; Co; Cm; N(AL(SO4)3) u N (H,O); T.

11. HammcaTh 5JIEKTpPOHHBIE YpaBHEHHUS HSJIEKTPOJHBIX IMPOILIECCOB, YPAaBHEHUE CYMMapHOH
TOKOOOpasyroIie peakiuu, BeYHCIUTh JJ[C ranbBaHHYECKOTO 3JIEMEHTa, €CJIM KOHIICHTpAIUU
IOHOB MeTaILIOB paBHEL: [Mn*]=0,01 mons/1, [Ag ]=1,0 Mons/11.

12. 3akOoHUYNTH ypaBHEHHUS PEAKIMI, HAIIMCAB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE!

MnS + H,SO, —, Fe(OH); + NaOH —, NH,CI + KOH —.

13. Onpenenure TepMOAMHAMHUYECKYIO BO3MOXHOCTh npoTekaHus peakuun CaOq + 2 Cyy =
= CaC; o + COq), AH; = 460 kJI:)x pu cTaHIapTHBIX YCIOBUsIX. PaccuuTaiite TemnepaTypy Hadasa
peakmuu, eciu S(Ca0)=38 Jx/Monb-K; S(C)=6 Ix/monb-K; S(CaC,)= 70 Ix/mons-K;  S(CO)=197
JTx/Mob K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHI:

KMHO4 + NaN02 + HzSO4 —, Crz(SO4)3 + Brz + NaOH —.

15. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Cl, ) + 2 H,O) =4
HCl) + O, n, AH; = 115,6 xJI)x npu cTaHmapTHBIX ycloBHUsX. Paccumraiite Temmeparypy Hadaial
peakimu, ecan  S(ClL)=223 x/monb-K; S(H,O0)=189 Jx/mons-K; S(HCl)= 187]]x/mons K;
S(0,)=205 Tx/monb K.

16. Hancate ypaBHEHUs peakiuil ruipoinsza B MojieKyasipHoM U moHHoM Buze: CrCls, NaNOs,
K,CO:s.

17. CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI:

K2Cr207 + Nast3 + HzSO4 —, KMDO4 + NaNOz + Hzo —.

18. I'omorenHas peakuus nporekaer no ypasHeHuto H, o + L ¢ = 2 Hly. Hauanbnas
KOHIIEHTpaIusi Boxopona 2,1 monw/m, woma 1,5 Monw/n. Bo CKodbKO pa3 HM3MEHUTCS CKOPOCTh
peakuuy, korna npopearupyet 30% Bonopoxna?

19. B 640 M Boxb! pactBopmin 160 r xmopuna sxenesa (I11). [TmoTHOCTE MOTy4eHHOTO pacTBOpPA
1,032 r/mn. Paccumraiite: w(FeCls); Cy; Co; Ci; N(FeCls) u N (H0); T.

20. Onpenenure TEPMOIMHAMUYECKYIO BO3MOKHOCTh MPOTEKAHUS peakun CS; ) +3 Oyp= =CO4
n + 2 SO, v, AH: = -1075 xJIx npu cranmapTHbIX ycioBusx. Paccumraiite TemmnepaTypy Hadaia

eakimu, ecian S(CSy)=151 Jbx/mons K; S(0,)=205 Jlx/mMons K; S(CO,)= 213 Jhx/Mons K;




CrpyKTypHBIi

3JEMEHT [nanupyemble pe3yabTaThl 00yUeHHS OneHouHble CpelcTBa
KOMITETCHIIUH
S(SO,)=248 JIx/monb-K.

21. Peaknus uaet o ypaBHeHuto: 2 H, o) + Sy ) = 2 HoS(. HauanbpHast koHLIeHTparus Bogopoaa 2
MOJIB/JT, cephl 1,5 Monb/n. OmnpenenuTe BO CKOJIBKO Pa3 U3MEHUTCS! CKOPOCTh PEAKLIUU K MOMEHTY,
Kora nmpopearupyet 0,7 Moib/1 Boopoaa?

22. Omnpenenute TEPMOJANHAMUYECKYIO BO3MOKHOCTh IPOTEKAHUS peakuuu 2 ZnS ) + 3 Oyp =
= 2 Zn0O  + 2 SO; ), AH; = -890 x/[x npu crangapTHBIX yclIOBHUsX. Paccuuraiite temmnepaTypy
Hadana peakiuu, eciu S(ZnS)=58 Jx/monb-K; S(0,)=205 JIx/Monb-K; S(ZnO)= 44 Jx/mons K;
S(S0,)=248 Jlx/monb-K.

23. HavanbHble KOHIEHTPALUU HUCXOAHBIX BemecTB B peakuuu: 2 SO, ¢ + O, ¢y = 2 SOs () Obuy|
paBHbI 1,8 Monb/m SO, u 2,4 Monb/1 O,. Bo cKOJBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
koraa mpopearupyet 0,8 momnb/i SO,?

24. B pactBope optodochopHoit kucimoTsl maccoi 1200 T u mmotHOCTRIO 1,153 /M1 coepxuTcst
312 r HsPO,. Paccuuraiite: o(H;PO,); Cy; C,; Cry N(H;PO,) u N (H,O); T.

Bnaners - HaBBIKAMU MTPUMEHEHUS OCHOBHBIX Ilpumepnsle npakmuyeckue 3a0anusn 011 IK3amena:

XUMHWYCCKHX 3aKOHOB B
HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTH
- IPAKTUYCCKUMU HaBbIKaAMU
[TCOPECTUUCCKOI'O U

1. dnsa peakiuu CHy o + CO; oy = 2 CO v + 2 H, () onpenenuTe BO3MOXKHOE HANPABIICHUE
CaMOTIPOM3BOJILHOTO TEYEHHs PEAKIIMK TIPU CTAHIAPTHBIX YCIOBHAX U npu Temmeparype T =927°C)|
eci TeTUToBOM A((eKT peakinu 10 3aJaHHON TeMIepaTyphl HE U3MEHUTCS. Y KaXKUTE: a) BBIICIISIETCS
JUTH TIOTJIONIAETCS DHEPrusl B XOJie peakiuu; 0) NMPUYMHY HaWJACHHOTO W3MEHEHHS SHTPOIUH.

DKCIIEPUMEHTAJIBHOTO UCCIIEI0OBaHUs BPaccunTaiiTe TeMIiepatypy Havyaia peakiuH.

00J1aCTH XUMUH, TIPUBJIEKAs 11 UX
[peleHrs] COOTBETCTBYIOUIHIA (PU3UKO
— MaTeMaTUYECKHUI anmapar

2. BoIpa3uTe uepe3 KOHIEHTPAIMU PEarecHTOB KOHCTAaHThl PaBHOBECHS CIEAYIOLIUX peaklni
N>y + 3 Hoey = 2 NHip, AH = -92,2 xJDx. YkaxuTe HampaBlIeHUE CMEUIEHHS XUMHUYECKOTO
[PaBHOBECHS ITUX pEaKUWi: a) MpU MOHWKEHHH TEMIEpaTyphl, €CIU AaBJIEHHUE MOCTOSHHO; 0) mpu
[IOBBIILIEHUN JJaBJICHUS, €CJIM TEMIIEpaTypa MOCTOSIHHA.

3. Ckonapko MUIUTMIUTPOB 96%-HOro pacTBOpa CepHOW KHUCIOTHI € IUIOTHOCThIO 1,84 r/mi
notpeOyetcst 1 npurotosiienus 2 1 0,25M pactBopa?

4. Kakume w3 crneayrommx cojied moaseprarorcs ruapoiausy: Na,SiO;. Cu(NOs),. KBr?
CocTaBbT€ HMOHHBIE U MOJIEKYJISIPHBIC YPaBHEHHUS THUIPOJU3a COOTBETCTBYIOIMMX coieil. Kakoe
sHaueHne pH (< wim> 7) ©UMEIOT PacTBOPHI ATHX COJICH?

5. 3omp TuApokcHuaa MarHus nonydeH mytem cmemmBanus 0,02 i 0,011 pactBopa MgCl, #
0,028 1 0,005 H. pactBopa NaOH. Omnpenenute 3apsia 4acTUI] MOJYYEHHOTO 30JIs1 U HAIMMIIHUTE]
(bopMyITy €ro MHIICIUTHI.

6. PaccuuTaiiTe SJEKTPOABIDKYIIYIO CHIIY M ONPENENIUTE HANpaBiIeHHE CaMONPOHU3BOJILHOTO




CrpyKTypHBIi
JJIEMEHT
KOMIETEHIIUU

[nanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpelcTBa

[IPOTEKAHUSI PEAKIMM IPU CTAHAAPTHBIX YCJIOBMSIX, HCIOJB3YS
BOCCTAaHOBUTENLHBIX oTeHmanos HJ + H;PO, — J, + H;PO; + H,O.

7. IlpuBeuTe CXEMBI DJIEKTPOIHBIX IPOLECCOB U MOJIEKYJIIPHBIE YPABHEHUS PEaKIIUiA,
[TPOTEKAIOIIUX MPHU AIEKTPOXUMUUYECKON KOppo3uu rajmbBanonapel Co/Ni: a) B Kucioit cpene; 6) Bo
BI12)XKHOM Bo3yxe. OmnpenenuTe yOblIb MacChl aHOIa IPH KOPPO3HUH B KUCIOH cpene 3a 20 MuH, eciu

CkopocTh Koppo3uu coctaBmia 0,01 /4.

3HA4YCHUA OKHCIIHMTCIBHO-




6) HOpﬂ}lOK NMPOBEACHUSA l'[pOMG)KyTO'lHOifI aTTeCTaluu, 1NoKa3aTe/im 1 KPpUTEpUuUu ONCHUBAHUS

[IpoMexyTouHas arrecTanusl M0 JUCHUILUIMHE «XUMHS» BKIIOYAET TEOPETHUECKHUE BOIPOCHI,
MO3BOJISIOIIME OLEHUTh YPOBEHb YCBOGHMs OOYy4arOIIMMHUCS 3HAaHWUN, M IPaKTUYECKHE 3aJaHMs,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHUHN U BIIAJICHUI, TPOBOIUTCS B (hopMe 3aueTa.

3auer no JaHHOM JUCLMIUIMHE NMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKablil U3 KOTOPBIX
BKJIIOUYAET 2 TEOPETUUYECKUX BOIPOCA U OJTHO NMPAKTUUECKOE 3aJJaHHeE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3aUTEHO» - OOYyYarOIMKCS JeMOHCTPHPYET TIOpPOTOBBIH YpPOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIMH: B X0/1€ KOHTPOJBHBIX MEPONPUATHHA JOMYCKAIOTCS OLIMOKH, MPOSIBISETCS OTCYTCTBHE
OTIENbHBIX 3HAHWH, YMEHHUH, HABBIKOB, OOYUAIOIINICS MCIIBITHIBAET 3HAYUTEIbHBIC 3aTPyAHEHUS TIPU
OIEpUPOBAHUY 3HAHUSMU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALlNN;

«HE 3aYTEHO» - OOY4YaIOIIMICA HE MOJXKET MOKa3aTh 3HAHWS HAa YpOBHE BOCIIPOM3BEACHMS U
00BbsICHeHUs] MH(OpMAIMK, HE MOKET I0Ka3aTh MHTEIUIEKTyallbHbIE HABBIKM PELICHUs POCTHIX 3a/1a4.

8. YueOGHO-MeToanYecKoe U HH(POPMAIITMOHHOE 00ecIeueHre JUCIIUILIHHbI

a) OcHoBHas uTEpaTypa:
1. OcuoBbl xumun: yaueOnuk / B.I'. iBanos, O.H. I'eBa. - M.: KYPC: HUIl UH®PA-M, 2014.-

560c.: - (Bwicmiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
AIEKTPOHHBIN.

2. Konsna, JI. I'. Xumus : yue6Hoe nocobue / JI. I'. Komsana, JI. I'. Tapactok ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyin. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true (mata oGpamenus: 14.10.2019). -
Makpoo0beKT. - TekcT : 3eKTpoHHbIH. - CBeeHus noctynHel Takxke Ha CD-ROM.

0) lonosiHUTeIbHAS JINTEPATypa:

l. Mensauk, H. JI. PactBoper : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarauToropckuit roc. rexuuueckuii yH-T um. I'. 1. HocoBa. - Marunuroropck : MI'TY
mm. [. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Tturya. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?
name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true (mara obOpamenus: 14.05.2020).
- MakpooObeKT. - TeKCT : a1eKTpoHHbIH. - CBefeHus gocTynHbl Takke Ha CD-ROM.

2. Mensuuk, H. JI. Tuciepcubie cuctems! : npaktukym / H. JI. Mensauk, O. P. Myiuna,
O. A. Mumypuna ; Marauroropckuii roc. rexuuueckuii yH-T um. I'. 1. HocoBa. - Marauroropck :
MITY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (mara obOpamenus: 22.10.2019).
- MakpooObeKT. - TeKCT : a1eKTpoHHbIH. - CBefeHus gocTynHbl Takke Ha CD-ROM.

3. Komsna, JI. I'. OxucnurenbHO-BOCCTaHOBUTENbHbIE peakuu. OCHOBBI 3JEKTPOXUMHUHU :
yuebnoe nocodue / JI. I'. Konsgna, 3. P. Mymnuna ; MI'TY. - Marautoropck : MI'TY, 2015. - 58 c. :
WL, TalJI. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (mara oOpamenus: 14.10.2019).
- MakpooObeKT. - TeKcT : 371eKTpoHHBIN. - FIMeeTcst meyaTHbIN aHaor.

4. Mumypuna, O. A. Xumuueckas kuHeTuKa. COCTOSHME XMMHYECKOIO PaBHOBECHS :
npaktukyMm / O. A. Mumrypuna, O. P. Mymmna, O. B. Epmosa ; MarHUTOrOpCKHiA TOC. TEXHUYCCKHMA
yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3ari. ¢
TUTYJL. JKpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (mara oOpamenus: 22.10.2019).
- MakpooObekT. - TeKcT : 3neKTpoHHBINA. - CBeieHus 1ocTymHbI Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
http://znanium.com/bookread2.php?book=421658

B) MeToanueckue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHX IPOIIECCOB: METOJWYECKUE YKazaHUsi K
7ab0paTopHbIM paboTaM MO JAUCHUIUIMHE «XHMMHsS» [ OOy4arolMxXcs BCEX HaIpaBJICHUH
MOJATOTOBKH U CIICIMAILHOCTEN qHEBHON (hopmbl 00yuenus / O.A. MumypuHa; MarHuTOropcKui roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. M. HocoBa, 2016. — 11 c. —
Tekcr : HemocpeICTBEHHBIM.

2. Komsanma, JLI. Xumuueckas TepMOAMHAMMKA: METOAMYECKHE  yKa3zaHUs  AJs
CaMOCTOSITENILHOM paboThl MO JUCHUILIUHE «XUMUS» Ui OOydalolmuXcsl BCEX HampaBICHHM
NOJATOTOBKA M crnenuanbHocTedl Bcex (opm obOyuenuss / JLI. Komsima; Marautoropckuii roc.
texHuueckud yH-T uMm. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HenmoCpeICTBEHHBIM.

3. Konsga, JI.I'. CKOpOCTh XMMHUECKUX PEAKIUi U XMMUYECKOE paBHOBecHe: MeToauyeckue
yKa3aHMs K JJAOOPaTOPHBIM paboTaM MO AUCHUILTUHE « XUMHS» ISl 00YJaOLINXCsl BCEX HAIPaBICHUH
MOATOTOBKM H  cruernuanbHocTe Bcex ¢opm oOyuenms / JLI. Komsma, E.B. Tapactok;
Marunuroropckuii roc. Texuudeckuil yH-T uMm. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. N.
Hocoga, 2020. —8 c. — TekcT : HenmocpeICTBEHHBIH.

4. PomuonoBa, H.M. Xumuueckas KuUHETHKa. XHUMHUYECKOE pPaBHOBECHE: METOJNYECKUE
yKa3aHUs JUIsl CaMOCTOATEIbHOM paboThl MO AUCHUIUIMHE «XUMHS» Uil OOy4aromuxcs Bceex
HaNpaBJIEHUH TOATOTOBKM W crenuaibHocTel Bcex (opm oOyuenuss / H.M. Pommonoma, A.Il
ITonomapeB; Maruuroropckuid roc. Texuudeckuii yH-T uM. I'. 1. Hocoa. — Maruutoropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbIH.

5. Uymposa, JI.B. PactBopel: Merommdeckass pa3paboTka K jgabopaTOpHBIM paboTaM II0
JTUCHUTUTNHE «XUMHUs» JJI1 0OOYyYaroIIMXCsl BCEX HAMpaBJICHUM MOATOTOBKU M CIEHUATBLHOCTEN BCEX
dbopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. TeXHuaeckuii yH-T um. . U.
Hocosa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HeoCpeCTBEHHBIH.

6. Uympona, JI.B. PacTtBOphl: Meroamueckas pa3paboTka K CaMOCTOSITEIIBHOW paboTe o
JTUCHUTUTNHE «XUMHs I 00y4aronIuxcsi M0 BCEM HAMPABIICHUSM IMOATOTOBKU U CHEIHAIBHOCTSIM
Bcex ¢opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Mumypuna; MarauToropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. M. HocoBa, 2017. — 26 c. —
Tekcr : HemocpeICTBEHHBIM.

7. Konspga, JI.I'. KonmnouaHsle pacTBOpBI: METOAMUECKHUE YKa3aHUs K JJabopaTOpHOU paboTe 1o
TUCIUIUTNHE «XUMUS» A 00YYaroMIMXCsl MO BCEM HaNpaBIEHUSM IMOATOTOBKH U CIEIUAIBHOCTIM
Bcex (opm oOyuenus / JI.I. Konsna, JI.A. BoabsiH; MarHUTOropcKuii Toc. TeXHHYECKUN YH-T UM. I,
N. Hocoa. — Maruuroropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 c. — TeKcT : HenmocpeCTBEHHBIH.

8. Komsna, JIL.I. OxkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIUH: METOJIMYECKHE YyKa3aHUS K
nabopaTopHOil paboTe MO AUCHUIUTMHE «XUMHD A1 00y4YarolMXcs BCEX HAIPaBJICHUN MOJITOTOBKU
u crneuuanbHocTeil Bcex ¢opm oOyuenus / JLI'. Komsma, E.B. Tapactok; MarHuroropckuii roc.
texHuueckud yH-T uMm. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
Tekcr : HenmoCpeICTBEHHBIM.

9. Komsama, JLI. OkHCINTENBHO-BOCCTAHOBUTENBHBIE PEAKIMH W 3JIEKTPOXUMHUYECKUE
NPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSTEIbHOH paboTe i O0ydarommxcs 1O BCEM
HaIpaBJICHUSAM MOATOTOBKH U CIieHaibHOCTAM Bcex (opm obyuenus / JI.I'. Komsana, E.B. Tapaciok,
3.P. Mymnnna; Marauroropckuii roc. texundeckuit yH-T uM. I'. M. HocoBa. — MaruuToropck : MI'TY
uM. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HEemoCcpeaCTBEHHBIMN.

10. Mumypuna, O.A. DJIEKTPOXUMUYECKHE TMPOLECCHI: METOJUYECKUE YyKa3aHUs K
nabopatopHoii paboTe MO OUCHUIUIMHE «XHUMHUS» JUIsi OOydYalolIMXCsl MO0 BCEM HaIpaBICHUSIM
MNOJATOTOBKA M CHENHaTbHOCTAM Bcex ¢opm oOyuenus / O.A. Mwumypuna, H.M. Poamonosa;
Marnuroropckuii roc. Texuudeckui yH-T uMm. I'. M. HocoBa. — Maruautoropck : MI'TY um. I'. W.
Hocogsa, 2017. — 13 c. — TekcT : HenocpeACTBEHHBIH.

r) [Iporpammuoe o6ecnieuenue u UuTepHeT-pecypcehli:

IIporpamMHoe odecnieyenue



Haumenosanue [10 Ne norosopa Cpoxk 1eficTBUS JIMLIEH3UH

MS Windows 7 Professional (st I1-1227-18 ot 08.1

0.2018 11.10.2021

KJ1aCCOB)

MS Office 2007 Professional INe 135 ot 17.09.2007 0eccpouHo
771p cB00OIHO pactpocTpansemoe I1O 06eccpovHO
FAR Manager cB0OOIHO pactpoctpansemoe 10 0GeccpoUHO

HpO(l)eCCI/IOHaJII)HI)Ie 0a3bl JAHHBIX H I/IH(l)OpMaIIHOHHLIe CIIPaAaBOYHBLIC CUCTEMBI

Hassanue kypca

CchblIKa

x m3gannii East View Information Services, OOO
JBUCy

https://dlib.eastview.com/

cucteMa — PoccMiiCKMA  HMHIEKC  HAay4HOIO|
uTrpoBanus (PMTHILL)

[URL: https://elibrary.ru/project_risc.asp

Scholar)

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

[ Tadopmarmonnas cuctema - Eqnnoe okHo A0CTyIa)
K nH(GOPMAIMOHHLIM pecypcaM

URL: http://window.edu.ru/

CDGI[epaHBHOC rocyaapCTBCHHOC 6IOI[)K€THOC

Kartanoru

yUpEKICHHE «DenepanbHbIiA urctutyTURL: http://www1.fips.ru/
IPOMBIIIJICHHOW COOCTBEHHOCTHY
Poccuiickas l'ocynapcTBeHHas oubimoreka,

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

onorexku MI'TY um. .. Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

9. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNIHHBI

MaTepI/IaHBHO-TeXHI/I‘-IeCKOe obecrnieucHue JUCIHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHKE ayJUTOPUHU

OcHallieHue ayauTopuu

YyeOHble ayAUTOPUH s MynsTuMenUIiHbBIE CpelcTBa XpaHEHUs, Iepeaadu
MPOBEAECHUS 3aHATUN npeJcTaBieHust HHPOpPMAIUU

JEeKLIMOHHOTO THIa

VYyeOHble ayJUTOPUU JJI4 ObopynoBanue AJIst BBIIOTHEHUS JTA00OPATOPHBIX padoT,
NpoBeJeHMS 1abopaTOPHBIX XMMHYECKas Mocyia, peakTHBHI,

3aHATHUH, TPYNIIOBBIX U Harnsagasie MaTepuaibl: TaOIUIbI, CXEMBI, I1JIAKATHI.

HWHIAWBHUAYaAJbHBIX KOHCy.]'IBTB.I.[HfI,
TCKYIIETO KOHTPOJIA U
HpOMe)KYTO‘{HOI\/'I aTTCCTalluH1

[Tomemenus mist Ilepconanbuble koMmbroTephl ¢ naketoM MS Office, Bbixoiom
CaMOCTOATENbHOH paboThl B VHTEpHET U C JOCTYHOM B 3JIEKTPOHHYIO HH(OPMALUOHHO-
o0y4arommxcs

00pa30BaTeNbHYIO Cpely YHUBEPCUTETA
[Momerenust uist XpaHCHUs U Crennaxu, cefidbl 1711 XpaHEHUs! y4ueOHOro 000py0BaHUS

NPOGUIAKTHICCKOr0 OOCIY)KUBAHHS |  VIHCTPYMEHTHI JUIsl pEMOHTA J1aG0paTOPHOTO
y‘le6HOI‘0 060pyl[0BaHI/I$I OGOpyﬂOBaHI/Iﬂ.
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