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Pabouas  mporpamma  cocraBmeHa Ha  ocHoBe ~OI'OC BO mo  crnenuaibHOCTH
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1. Ilesiu ocBOEHMSI M CLUTI/IMHBI

LlenissiMu OCBOEHUSI [JUCLIMITIMHBI «XWUMUsD» siB/isieTcss  (opMupoBaHue (yHJaMeHTaTbHbIX
3HaHWKM B 00/aCTH COBPEMEHHOW XWMHUH, BK/IIOUAKOIUX OCHOBHBIE TIOHATHS, 3aKOHBI M
3aKOHOMEpPHOCTH, OITMCBIBAIOIIMe CBOWCTBA XWUMHYECKMX COeIWHEHHWM; pa3BUTHE HABBIKOB
CaMOCTOSITe/TbHON paboThl, HEOOXOJUMBIX /11 TIPUMEHEHHsT XUMHUECKUX 3HAHWUN TPU U3yUYeHUU
crielfManbHBIX AUCIUIUIMH U JabHelIel pakTHUeCcKou AesiTe/IbHOCTH.

2.MecT0 JUCHMIUIMHBI B CTPYKType 00pa3oBaTe/ibHOH MNPOrpaMmbl MOATOTOBKH
0akanaBpa

MuciumimHa B1.6.12 «Xumusi» BXxoguT B 0a30Byr0 uyacTh Osioka 1 oOpa3oBaTesbHOMN
TIPOrPaMMBbI.

[yist U3ydyeHus! JUCLITUTHHBI He0OXOAUMbI 3HAHUS, YMEHHUSI W BJajleHus1, ChOPMHUPOBAHHbBIE B
pe3y/ibTaTe TOJyueHUsi cpegHero (MosiHOro) o6iero o6pa3oBaHUsI MO JUCLIMIUTUHAM «XUMHSI»,
«Du3nKa», «MaTemMaTrKa.

3HaHUSI ¥ yMeHHs O00YyYarolUXCsl, TMOJyueHHbIe TPU WM3yUeHWW [JAaHHOW AMCIMIUIMHBI OyayT
HeoOXOoAMMbl KM TP  JajibHEMIlIeM W3y4YeHWH TaKWX [JMCLUIUIMH, KakK «be30macHOCTh
JKU3HeAesTeTbHOCTU», « DKOJIOTUS».

3 Komnerenyun oGyuaromierocs, popmupyemsie B pe3y/ibTaTe 0CBOCHHS AUCIUIUIMHBI U
IJIaHUPYeMbIe pe3y/IbTaThl 00yYeHust

B pe3ynbTaTe 0CBOEHUsT JUCLIMTUIMHBI « XMMUs» 00YyUatOL[UICs o/DKeH 00/1aaTh Cieyomen
KOMIIeTeHLINEe:

CTpYKTYDHBIH 37IeMeHT [TnaHupyemble pe3yibTaTbl 00y4eHus
KOMIIEeTeHI U

OIIK-3
CTOCOOHOCTRIO MpHobpeTaTh HOBbIe MaTeMaTHUeCKHe W eCTeCTBeHHOHAayUHble 3HaHMS, HCIIOJIb3Ys
coBpeMeHHbIe 00pa3oBaTe/ibHbIe M MH(HOPMAIMOHHbIE TeXHOJIOTHH

3HaTh - OCHOBHbIE XUMUYECKHe TIOHATHS, TIOJIOXKEHUS ¥ 3aKOHBI;
- COBpeMeHHbIe HalpaB/IeH!s] Pa3BUTHSI HAYUYHBIX TEOPHUH;
- MeTO/[bI TEeOPETHUYECKOr0 U 3KCIIepUMEHTA/TLHOTO WCCIeIOBaHUS B
00/1aCTH XUMHH
YMeTb - pelliaTh pacueTHbIe 3alauyy MPUMEHUTeTbHO K MaTeprasTy MporpaMmbI;

- TIPOTHO3WMPOBATh BO3MOKHOCTb TPOTEKAHUS] CaMOIIPOU3BOJIbHBIX
TIPOLIECCOB B Pa3/IMYHbIX XUMHUYECKUX CUCTeMax
Bnazetsb - HaBbIKAMU TPUMEHEHUS] OCHOBHBIX XUMUUECKHWX 3aKOHOB B
rpodeccroHabHOMN JlesTeTbHOCTH;

- TPaKTUYeCKWMH HaBbIKaM{ TEOPeTHUUeCKOr0 U 3KCIepUMeHTa/bHOTO
Hcc/ieloBaHus B 06/1aCTH XUMUH

4. CTpyKTYypa U cojepXaHue JUCIUII/IMHbI

OO6111ast TPYA0EMKOCTh AUCIUIIMHBI COCTaBJIsIeT 3 3aueTHbIX eAUHUIb 108 akaz. uacos:
- KOHTaKTHasl pabota —73,9 akaj. yaca:

- ayiuTOpHasi paboTa — 72 akaj.uaca;

- BHeayiUuTopHas — 1,9 akaz.uac
- camocTosTeNbHas pabora — 34,1 akaz.4aca.



AynutopHas
KOHTaKTHast
pabora (B
akajj. yacax)

g
: 5
M
\8 J; E
% 2= . dopma TeKyLero KOHTPOJIs E =
P36/ TeMa LUC 9 = & Bup, camocrosiTesibHOU g g
nesi/TeMa AUCLIATLTMHbI = g g paBoTbI yCreBaeMoCTH 1 > 3
3 e 4 7 MPOMEXXYTOUHOM aTTecTaluu < S
= | &g | § e
S | & |8 =
AR 5
e |3 s
= Q
1. Xumuueckasi TepMOAMHAMUKA 1 6 6/21 6 |- odopmsieHre oTueTa ro|3amura JlabopatopHoit paboTsl. |OIIK-3
nabopaTopHO# pabore; HomariHee  3azanue Ne  1.|-3yB
- pelreHue gomailHero 3aganusd Ne 1; | TectrpoBaHue.
- CaMOCTOSITe/IbHOE H3yueHue
yueOHOW 1 HAyYHOM JIMTEPaTyphl.
2. X¥MHU4eckasi KUHeTHhKa 1 6 6/21 6 |- oopmnenre oTyera no|3amuTa JaboparopHoit pabotsl. |OITK-3
naboparopHoii pabore; HNomartHee  3aganrie  Ne  2.[-3yB
- pelieHre fomaluHero 3aganus Ne 2; (TectrpoBaHue.
-caMoCTosITe/IbHOe U3ydyeHre yueOHOMU
Y Hay4YHOM JIUTePaTyphbl.
3. PacTBOpBI 1 8 8/41 8 |- odopmiieHne oTyeTa ro|3ammmra JabopaTopHoii paboThr. |OITK-3
nabopaTopHO# paborTe; HomariHee  3azaHve Ne  3.(-3yB
- pelieHue fomaiuHero 3agaHusa Ne 3; (TectupoBaHue.
-CaMOCTOSITe/TbHOE M3yuyeHre yueOHOMU
Y HAYYHOU JIUTepaTyphbl.
4. JlucriepcHble CUCTEeMBI 1 4 4/21N 4 |- oopmsieHre oTyeTa no|3amura JabopaTopHoii paboTel. |OITK-3
nabopaTopHo#i pabore; TectrpoBaHue. -3yB
-CaMOCTOSITe/TbHOE M3yuyeHue yueOHOM
Yl HAYYHOU JIUTepaTypsbl.
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5. OxucmurensHo-| 1 4 4/21 4 |- odopmiieHue oTyeTa ro|3amuta JaboparopHoii pabotsr. |OIIK-3
BOCCTaHOBHUTEJIbHBIE MIPOLIECCHI nabopaTopHoii paboTe; HomarHee  3aganve Ne  4.(-3yB
- peteHue gomMatiHero 3azanus Ne 4; | TectuposaHue.
-CaMOCTOSITe/TbHOE M3yuyeHue yueOHOM
Y HayYHOU JIMTePaTypsbl.
6. DNeKTPOXMMHUUECKHEe CUCTEMBI 1 8 8/41 | 6,1 |- oopmsieHre oTyeTa ro|3amura JilabopatopHoit paboTsl. |OITK-3
nabopaTopHoii pabore; HNomamiHee  3azaHue Ne  5.|-3yB
- pelreHue gomailHero 3aganusd Ne 5; | TectrpoBaHue.
-CcaMOoCTOsITe/IbHOe M3yuyeHre yueOHOMU
Y Hay4YHOU JIUTepaTyphl.
HWToro nmo pgucuuninHe: 1 36 |36/16M| 34,1 3auet




5. O6pa3oBare/bHbIe U HH(POPMALIMOHHBIE TEXHO/IOTHH

B mpoilecce TmpernojaBaHUs  AWUCIAIUIMHBI ~ «XUMHs»  TPUMEHSIETCS  TpaAWLMOHHAs
MH(POPMaLIMOHHO-KOMMYHHKAI[MOHHasi 0Opa3oBaTe/ibHble TeXHOJIOTHH.

JleKLMM TIPOXOAAT KakK B WH(OPMALMOHHOW (hopMme, rie HMMeeT MeCTO TIOC/Ie[0BaTebHOe
W3/IO)KeHWe Marepyasa B JUCLMIUIMHADHOW JIOTWKe, OCYIIeCTB/seMOe IpPeUMYyI[eCTBEeHHO
BepOa/sbHbIMU CPEeZICTBaMH, TaK U B opMe JieKIUi-0ece/ibl WK Juaiora C ayJuTOpUeH, JIEKIUH C
NIpUMeHeHWeM 3JIeMeHTOB «MO3TOBOM aTaKW», JIeKUWH-KOHCY/IbTAlMH, T[e TeOopeTHUeCKui
MaTepHaJsl 3apaHee BbIZIAeTCs CTYIEHTaM [Ijisi CAMOCTOSITEIbHOTO U3YU€eHUs], [/l TIOITOTOBKHU BOITPOCOB
JIeKTOPY, TaKUM 00pa3oMm, JIeKIUsI TIPOXO/IUT 110 TUITY BOTIPOCHI-OTBEThI-JUCKYCCHSI.

[ToMUMO 3TOrO B JIEKIMM MOTYT WCIIO/b30BATLCS 3/IEMEHThl TPOOIEMHOTO W3JI0XKEHHMS.
[TpobsiemMHast €KL HAUMHAETCS C BOMIPOCOB, C TIOCTaHOBKH MPOO/IeMbI, KOTOPYIO B X0/ie U3/I0KeHUs
MaTepHasia HeoOXo[uUMO peluTb. Takasi JeKIUs TpeZcTaB/seT COOOH 3aHATHe, TpeAroJararlee
WHULIMMPDOBAHHOE TIpero/iaBaTesieM T[pPUBJIeUeHWe ayJUTOPDUM K peIleHHI0 KPYIHOW Hay4yHOU
npo0/ieMbl, pacKpbiBaeT BO3MOJKHbIe TIYTU €€ PpeIleHHs, TI0Ka3blBaeT TEOPEeTHUECKYI0 U
MIPAaKTUUECKYH 3HAUMMOCTh JOCTWXKeHMd. Ha mpoOseMHOM /eKIMd HOBOe 3HaHWEe BBOJUTCS Kak
Heu3BecTHoe /iyisi oOyuaromuxcs. [TosiyueHHast ”HGOpMaIMs yCBauBaeTCsl Kak JIMYHOCTHOE OTKPBITHE
elije He U3BECTHOTO [ijisi cebst 3HaHMS.

Ocoboe mecTto B TMpoliecce TPernoJaBaHus JUCLUIUIMHBI «XUMHs» 3aHUMAIOT JIEKIUKA C
WCTIO/Tb30BaHUeM [IeMOHCTPALIMOHHOTO XMMHMUECKOT0 JKCTIepUMeHTa, KOTODbIH T03BOJIsieT Haubosiee
TOJTHO peai30BaTb METOZ TIP0o0/JeMHOro oOyueHWs uepe3 TOCTAaHOBKY IPO0JieM C TOMOIIbIO
JeMOHCTPALIMK  SIBJIEHWH, peakI[Uii WIM TporeccoB. Bo3MO)KHO oO0BeAuHeHHe B JIEKIIMOHHOM
W3/10)KEHUU TIPUEMOB MBICJIEHHOTO W PeajibHOTO SKCIIePUMEHTa, UTO /1aeT BO3MOXXHOCTb (POPMHUPOBATh
3HaHUs O0Jiee BBICOKOM CTeTieHr 0000IIIeHHOCTH.

Ina peamusanu  MH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHON  00pa30BaTe/bHOM — TE€XHOJIOTHH
TIPOBOJISAITCS  JIEKIIMM-BU3ya/M3allid, B X0/l KOTOPBIX H3/I0)KEHHe TeOpeTHUeCcKoro MaTepHasa
COTIPOBOXKZIAETCS MPe3eHTal[ueH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcsl B Xo/ie labopaTopHbIX paboT, B X0/le KOTOPBIX yueOHast
paboTa TPOBOAWUTCS C peabHBIMM XUMHUECKUMM BellecTBamMu. Ha jabopaTopHbIX paboTax
BBITTOJIHSIIOTCSL TPYTIIOBbIe WM WHAWBUAYya/lbHbIe 3a/laHUsl TI0 TIPOWjeHHON Teme. IIpoBeneHue
nabopaTopHbIX paboT HeOOXOAMMO TIpeABapsiTh UHCTPYKTA)XKEM I10 TpaBuiaM Oe3o0racHoi paboThl B
XUMUYeckod sabopatopuu. OCHOBHBIM YCIOBHEM [IOMyCKa CTYAEHTOB K JiabopaTtopHoi pabore
ABJISIETCA UX 00si3aTe/bHasi TMOJATOTOBKA K HEM C COCTaBJIeHHEM TeOPeTHUeCKOro BBejeHus. [Ipu
TIPOBE/IEHUM J1aD0PAaTOPHBIX 3aHATUM HCTIONB3YeTCS] METOJ, KOHTeKCTHOTO OO0yueHUs, KOTODbIH
TIO3BO/ISIET YCBOWUTH MaTepHaj TYTEM BbISB/IEHHUS CBSI3€M MeXAy KOHKDETHBbIM 3HAaHHEM M €ro
npuMeHeHreM. Kpome Toro, 1iesiecoo0pas’HO  WCIIO/B30BATh  TEXHOJIOTHIO  KOJIJIEKTHBHOTO
B3aUMO0OyueHusi (mapHyro paboTy) Tpex BH/OB: CTaTWyecKas Tapa, /[JAWHAMWUecKas Tiapa,
Bapual[MOHHasl 11apa; COBMeIIlasi ee C TeXHOJIOTHeN MOAY/bHOrO 00yueHUsl. BBHITIOTHUB KCTIEPUMEHT,
oOyuatroruecst opMyIUpyIoT 0000IIeHHBIE BBIBO/IbI [T0 CEPUU OMBITOB, UCITOJ/Ib3YS TIPUEMbI aHAJIOTHH
Y CpaBHeHUsI.

CamocrosiTenbHasi paboTa 00y4YaroIMXCs SB/ISeTCS OAHUM M3 Hanbomee 3QeKTUBHBIX CPEJICTB
pa3BUTUs MOTpeOHOCTU K OyayineMy camoobpa3oBaHuro. CamocrosiTenbHasi pabota o0ydaromuxcs
BK/TFOUaeT B ceOsi camble pa3HOoOpasHble (hOpMbI yueOHOUM [esSTeTbHOCTH: BBITIOJTHEHWE [JOMAIITHUX
3aflaHWi, 3aBepiiieHre o(opMieHHs 1abopaTOPHBIX pabOT, MOATOTOBKA K TMPAKTHUKYMy, W3ydeHHe
OCHOBHOTO W [IOTIOJTHUTE/IbHOTO MaTepuaja Mo yuyeOHHMKaM W TOCOOWsM, UTeHHWe U TpopaboTKa
Hay4YHOUM smTepaTypbl B OMOMMOTeKe, HamucaHue pedepaToB U KypCOBbIX paboT, MOArOTOBKa K
KOJITIOKBUyMaM, 3a4eTaM, UTOTOBOM aTTeCTal[|H.

CamocrosiTenibHasi pabota oOydarommxcs [Jo/DKHa ObITb HarpaB/ieHa Ha 3aKperuvieHus
TEeOPeTUYECKOT0 MaTepHuasia, W3/I0KEHHOTO TIperojiaBatesieM, Ha NpopabOTKy TeM, OTBeAEHHBbIX Ha
CaMOCTOSITe/TbHOe W3yueHHWe, Ha TO/TOTOBKY K JlabOpaTOPHBIM 3aHSITUSIM, BBITIOJTHEHHE AOMAIlIHUX
3a/laHUI U TIOAITOTOBKY K PyOe)KHOMY U 3aK/IFOUMTEIbHOMY KOHTPOJI0. [ToMuMo 3TOr0, 0Oyuarorimecs
TIPe/ICTaB/ISIFOT Pe3y/IbTaThl CBOeM CaMOCTOSITe/IbHOW PabOThI B BH/Ie Tpe3eHTar|H .

CamocTosiTenibHast paboTa 00yYarOLUUXCsl 110 AUCIUTUTHHE « XHUMUsI» BK/IIOUAeT peleHre 3azau
Y  BBITIOJIHEHHE 33/[aHUM  PerpoAyKTUBHOIO XapakTepa II0 aJrOPUTMY, TIPeIJI0’KeHHOMY



Tipero/iaBaTesieM.

[Tpu poBeileHUM PyOe)KHOTO U 3aK/TFOUNTETbHOT0 KOHTPOJISI OCHOBHBIMH 3a/ladaMi, CTOSIIIIAMHU
niepe/| TperoiaBaresieM, SIB/ISIOTCS: BBbISBI€HWE CTeTleHW MPaBUIbHOCTH, 00beMa, TyIyOMHBI 3HAHUH,
YMeHHl, HaBbIKOB, TIOJyYeHHbIX TIpM U3yueHWM Kypca Hapsily C BbISBJIeHHEM CTereHH
CaMOCTOSITeJTbHOCTH B TIPUMEHEeHWH TI0/TyYeHHBIX 3HaHWM, YMeHUN U HaBbIKOB.

CoBpemMeHHble HWHTePAKTUBHbIE CDeJCTBA TIO3BOJISIIOT IKCTIEPUMEHTHUPOBaTb C HOBBIMHU
¢dopmamu KoHTposisi. OOydYaroIMMCsl TIpe/IaraloTCsl TecTbl W 3afiaudl B 3JIEKTPOHHOM BHUJE, C
aBTOMATU3UPOBAHHOW CHCTEMOW TPOBEPKU. B oT/mume oT 0OBIYHOTO TECTUPOBAHMS TaKOW CIOCO0
KOHTPOJIS TIO3BOJISIET CTy/leHTaM B JIF000e BpeMsi TIPOWTH TeCT, MPOaHaIM3upOBaTh OMMOKUA W TIPOUTH
TeCT BTOPUYHO.

B porosnHeHUM K Kypcy «XuUMHW» O0YYaloLIMHACS MOKeT TPOWTU B AMCTAHLMOHHOW (opme
OHMaWH-KypC «Kak Xumust 0ObsICHSIET U U3MeHsIeT OKpy»Karoluii Mup». Kypc cocrout u3 10 yiekiuii.
Kypc nekuuii faéT mepBOoHaua/ibHOe TpeJCTaB/ieHWe O XUMUU WU e€ po/id B JKU3HU YejioBeKa U
obmectBa. OH coCTOUT U3 /IByX YacTeil. [lepBasi U3 HUX pacCKa3biBaeT O TOM, KaK XUMHs OOBsICHsSIeT
OKpY’KarolllMii MMp: KaK YCTpPOeHbI BellleCTBa, MOYeMy M KaK MJYT XHMHUUeCKHe peakKL[iH, Kakue
BellleCTBa OTpe/e/III0T CBOMCTBA JKUBBIX CHCTeM. BTopasi UacTh MOCBsiIIeHa TIPUK/IaJHBIM acreKTam
XVMHWM: OHA TOKa3bIBaeT, KaK XMMHUS BJMSIET Ha )KU3Hb OOIIeCTBA M y/Iy4lllaeT MOBCEHEBHYIO KU3Hb
nroziel. B Hell pacckasbiBaeTCst O LIEHHBIX MPOJYKTaX XUMHUYECKOW TIPOMBIIIJIEHHOCTH, XUMUYeCKUX
criocobax MPOUW3BOACTBA SHEPTUM M HOBBIX MaTepuasiaX, HOBBIX BeleCTBaX, UCIOIb3yeMbIX B OBITY,
COBPEMEHHBIX CTEK/aX, MMTMeHTaX U KpackaX. EjkeHeJe/bHbIe 3aHATHS OyZyT BK/IHOYATH MPOCMOTD
TeMaTH4YeCKUX BUJEOJIeKLIUM U BBITIOJIHEHWe TeCTOBBbIX 3a/laHUM C aBTOMAaTU3MPOBAHHOUW TPOBEPKO
pe3y/bTaTOB M TBOPYECKUX 3aJaHUN C TocienyroumM obcyxzaeHueMm Ha dopyme. Kypc siBisiercs
ob1jeobpa3oBaTelbHBIM, He TPeOyeT CrielMasbHOM MOATOTOBKY U PACCUMTAH Ha IIUPOKYI0 ayIUTOPHI0
CIlylaTesield, B TIEPBYIO ouepeib 00yJarolMXcsi HeXMMUUYeCKUX BY30B U (DaKy/lbTeTOB U JIFOZEH, yxKe
TIOTyUMBIIMX BbICIIee OOpa3oBaHMe, HO >KeJalolux Oosbile y3HaTh 00 OKpy)KalolleM Mupe |
TIOBBICUTB CBOM OOIIleHayUYHbIN YPOBEHb.

6. YueOHO-MeTOAMUECKOE 00ecrieyeHre CaMOCTOATEe/TbHOU PadoThl 00yYarIUXCs

CamocrosiTesnibHasi pabota oOydaromuxcs Tofipa3fiensieTcss Ha ayJUTOPHYR0, KOTopasi
MPOMCXOJUT KaK BO BpeMsi J1abOpPaTOPHBIX 3aHATHM, TaK W Ha TJIAHOBBIX KOHCYJ/IbTAIWsSX, W Ha
BHEAYJUTOPHYIO, TIPOMCXOJSIIYI0 BO BpeMsi TMOATOTOBKH CTy/eHTaMHd OTYeTOB I0 jabopaTOpHBIM
3aHSTUSIM Y BBITIOJIHEHHUS JOMAIIHUX 3a/IaHUM.

AymutopHasi caMocTosiTesibHast —paboTa  OOydwaloLMXCs — TIpeAriosiaraeT — TMPOXOKIeHHe
TeCTUPOBaHUS 10 KaXX/I0MY pasfieny AUCLIUILIMHBL. TecThbl BKIHOYAOT TeOpeTHUYecKre 1 MpakTUuecKue
3a/laHus, OTBEThl HAa KOTOpble TPeOyrT IyOOKOro TOHMMaHWs W3y4YeHHOro MaTepuaia. TecTbl
TIOCTPOeHbI eJMHO00pAa3HO: K KaXK/OMy BOIIPOCY TpejjiaraeTcs YeThipe BapvaHTa OTBETOB, Cpeau
KOTOPbIX OJIMH WM HECKOJbKO TIpaBU/IbHBIX. OOpaboTKa pe3y/bTaTOB OCYILIECTBJSIETCS TMyTEM
COTIOCTABJ/IEHUS TIOTyUeHHBIX Pe3y/IbTaTOB C TAJIOHHBIMM U TIPOTEKaeT OueHb ObICTPO. MakcuMasibHOe
KOJIMUeCTBO OaslioB B KXok TeMe Kypca — 10.

BapI/IaHTbI TeMaTHYeCKHX TeCTOBbIX 3aﬂaHI/Iﬁ AJIA TEKYyILIEero KOHTpoJif
XumMuueckas TEPMOJUHAMHUKA

B Tectax mno Teme «XuMuueckass TepMOJAWHAMHKa»: TepBble IIeCTh 3afZlaHUM OLIEHWBAIOTCS B
0,5 6anna, cempMoe — B 1 Oasi, a BOCbMOe, IeBITOE U JIecsToe 3a/1aHus — B 2 Oasuia.

Tect Ne 1
1. Tlpu paccMOTpeHMH XMMHUYECKOM peakLMd cucmemda O3HavaeT:

a) WCXO/IHble peareHTbI
0) TPOAYKTbI XMMUUYECKOH peaKI[uu



B) PpeakKL[MOHHbIN COCY]
I) WCXOJHbIE peareHThbl ¥ MPOAYKThI PeakLiiu
2. TlepBbli1 3aK0H (ITepBOe Hayas0) TEPMOAMHAMUKU MaTeMaTU4yeCKH 3alMChbiBaeTCsl Tak:
a) PV =uRT B) K =Acp (- Ea/ RT)
6) K=R/Na r) AU= Q-W
3. B 3K30TepMuuecKoi peakiiuu:
a) SHTa/IbIMS peakLMOHHOM cucTeMbl noBbiaetcs (AH > 0)
0) TerutoBoit 3¢ dekT peakiyu orpuriatesier (Q< 0)
B) SHTa/IbIIMS peakLIMOHHOW cucTeMbl yMeHblaeTcs (AH< 0)
I') /laB/ieHre PeaKlMOHHOM CUCTeMbI MOBLIIIAeTCS
4. CraHJapTHbIe TeryioBbie 3¢ (HeKThI MPUHATO 0003HAUATh:

a) AUcT B) Q 101,3 273
6) AHozgg l") AHCT
5. Kakue u3 npuBe/ieHHbIX Peaklyii sIBJ/ISIFOTCS SHAOTEPMUUYECKUMU?
a) 1/2 N,+ 3/2 H,=NHj3; , AH = — 46 K/I>x/monb
6) H.+ 4/2 0,=H,0, AH = -242 K[I)x/Mo0J1b
B) 1/2 N,+ 1/2 O,= NO , AH = 90 K[I>x/mosib
r) 1/2H,+ 12 L,=HI, AH = 26 K[I>x/monb

6. Kakas W3 HanMCaHHBIX HIKe peaklii OTBeuaeT TeryioTe oOpa3oBaHMsI OKchzia aszota ( || ) B
CTaH/JAPTHBIX YCIOBUSAX?
a) 172 N,+ O=NO B) 1/2 N, + 1/2 O, =NO
6) N +1/2 0,= NO r) NH;+5/20,=2NO + 3 H,0
7. Tlpu BoccraHoByieHuu 16r okcuza Meau( || ) o peakuuu :
CuO ( *+ C (rpagum) = Cu o + Co (), MOrIOTUIOCH 22 K/I)K TeIJIOTHI.
OHTanmbnus 0O6pa3oBaHus okcua Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakyuu NiO i + C paguy = Ni g + CO (. Onpesenure BO3MOXKHOe HarpaB/ieHHe
CaMOITPOM3BOJIbHOTO TeUeHUs PeakLiUM TIPU CTaHJapTHBIX YC/IOBUSIX U IIPU Temriepatype 627°C.

BemtectBo AH®s (K[>k/M0J1B) S (Ix/Monb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B oTBere ykakuTe 3HaueHMs SHeprud ['mbb6ca mMpH CTaHAAPTHBIX YCAOBUSIX, IPU TeMIlepaType
627°C 1 TeMmieparypy Hauaja peakLiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
06) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIeTCsI SHTPONHS MPH Pa3/IoKeHUH KapOoHaTa Ka/lbLiys?
a) yBeMuMBaeTCs B) He yMEeHbIIIaeTCst
0) yMeHbILaeTCst I') He 3Hal0
10. [JaHHas peakuys:
2KC103 (TB) — ZKCI (TB)+302 ) AH<O
MO>KeT CaMOIIPOX3BOJIbHO MPOTeKAaTh
a) B IIPSIMOM HarlpaBJ/IeHUU B) He MOXXeT MPOTeKaThb
0) B 0OpaTHOM HarpaB/ieHUN T') He 3Har0

XuMHuyeckasa KHHeTHKA

B Tectax mo Teme «XHMMHUEeCKash KMHETHKa»: I[E€PBOE, BTOPOE, TPeThe, UETBEPTOe U IISATOe
3aaHus oneHuBaroTcs B 0,5 Gana; 1ecToe, ceipMoe, BOCbMOe, /IEBATOE U fecsitoe — B 1 Gamwi, a
oJMHHazLaToe — B 2,5 bGasa.



Tect Ne 1

1. Pa3gen xumuu, U3yvaroiuii CKOPOCTH U MeXaHU3Mbl XUMUUECKUX PeakLvii, Ha3bIBaeTCst

a) XMMUUeCKasi TepMOJHaMHKa

0) TepMOXUMUS

B) XMMHWYeCKasi KWHeTHKa

2. CKOpOCTh XMMHYeCKOM peaki[uu — 3TO ...

a) BpeMsl, 3a KOTOPOe TOJIHOCTBIO PaCXOAYeTCsl O4HO U3 UCXOHBIX BellleCTB

0) “3MeHeHMe KOJTMUECTBA BellleCTBa peareHToB (WM TIPO/IYKTOB) PeaKIU B eVHUIYY BpeMeHU B

enuHUIle 00beMa

B) KOJTMUECTBO BeILleCTBA MPOAYKTOB PeaKIIMA K MOMEHTY OKOHYaHUS peaki[iuu
3. B Kakux eMHUIIAX BBIPA)KAETCSI CKOPOCTh XUMHUECKON peakLuu?

a) MoJb 1 ¢

0) 6e3pa3mepHas BeJTMUMHA

B) MOJIL> C

4. Ot kakuXx (h)aKTOPOB 3aBUCUT CKOPOCTb XUMHUECKUX PeaKLIi?

a) OT TIPUPOZbI PearupyroIIyX BelecTB

0) oT TemrIiepaTyphbI

B) OT 00beMa peakI[MOHHOTO COCy/ia

5. CocTosiHMe  XMMHYECKOTO  paBHOBeCHMsi  OOpaTUMBIX  TPOILECCOB
XapaKTepu3yeTcs ...

a) PaBHOBECHBIMU KOHILIEHTPALMsSIMU TIPOAYKTOB PeakIvn

0) sHepruel akTUBU3AIUH

B) KOHCTaHTOU paBHOBECHS

6. Kak 3anmceiBaeTCs BbIpaykeHue i CKOPOCTU Peakiun

4 NO ot 6 HO=4 NH3(F) +5 02(1-)

a) V=K[NOJ'[H,O] 6) V=K[NH3][0.] B)V =Kk[NO]J[H,O]°

KO/IMYeCTBEeHHO

7. Kak 3anuuieTcs BbIpa’keHue [/l KOHCTaHTbl paBHOBecHs peakiuu A + 2 B = C +D?

a) Kp = [C][D] / [A][BJ*
6) Ke = [C][D]/[A][B]
B) K» = [A][B] %/ [C][D]

8. Kakoi OTPE30K Ha AHudarpaMMe IOKa3bIBA€T 3HAUE€HKEe TeIlJIOBOI'o 3(1)(1)EKT8 peaKL[I/II/I?

a)l E _4
A

6) 2 2

B) 3 A
1/ ;
- Y

\4

XO0/1 peakiuu

9. Yrto MOXKHO CKa3aTh O PeakliH, U300pa’keHHO! Ha JuarpaMme K Boripocy 8?
a) 9K30TepMHuUecKasl peakiys

0) sHJOTEpMUYECKast peakiiysi

B) peakLysl OMUChIBAeT COCTOSTHUE PaBHOBECHSI

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

CMelllaeTcs BEBO.

a) NPy MOHWXEHUU TeMIlepaTyphbl

0) Tpy MOBBILIIEHUH TeMITePaTyphl

B) TPU MOBBILLIEHWH JaB/Ie€HUS



11. Onsa peakumu Cyy + 2 H 2 n = CH 4 (7 TP HEKOTOPOW TeMIiepaType KOHCTaHTa pPaBHOBeCHS
paBHa 0,8. PaBHOBecHasi KOHLIeHTpalLusl BOZJOpoOZAa paBHa 1,2 mosib//. Belunciure UCXOAHYHO
KOHLIEHTpaL[10 BOJOPOJa.

a) 1,2

6) 3,5

B) 5,0

PacTtBopsbI

B Tectax mo Teme «PacTBOpbI»: MepBoe 3ajaHue OIleHHMBaeTcss B 1 6a/i; BTOpoe, TpeThbe,
YyeTBEPTOe, IATOE U IlecToe 3ajaHus - B 1,5 Oamna; cegpmMoe, BOCbMOe, JEBATOE U JIeCSTOE — B
0,5 b6asia.

Tect Nel

1. Tna ypaBHeHus peakuyu Cu SO, + KOH —--- cokpallleHHOe MOHHOe ypaBHeHue 3allvlileTcs B BUje
1) 2K* + 5042— = K,S0,
2) Cu* + SOz + 2K* + 20H = Cu(OH),l + K»SO,
3) CuSO, + 20H- = Cu(OH).l + SO~
4) Cu?** + 20H = Cu(OH)2l
2. Macca (B r) xnopuga Hatpus B 300 ms1 0,2 M pacTBopa paBHa

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

4. Ons nonasnienus rugpoausa xaopuzga xpoma (I1I) ciegyer

1) mo6aBUTH COMSHYIO KMCIOTY

2) 7100aBUTH I1IE/I0Yb

3) pa3baBuThL pacTBOP BOZOH

4) TIOBBICUTH TEMIIEPATypy
5. B pa3baBieHHOM pacTBOpe, TPUTOTOBJIEHHBIM W3 THAPOCY/bdaTa Kaibl[us W BOJbl, CyMMa
K03(hpHIIMEHTOB B ypaBHEHUH HEOOPATHMOM AMCCOLMAI[MM PACTBOPEHHOTO BEIleCTBa — 3TO

1)3 2)4 3)5 4) 6
6. PacTBOpMMOCTh OKcajaTa cepebpa paeHa 3,27 -10° 1/ 100r H,O. Omnpenenure mpou3Be/eHue
pactBopuMOCTU AgrCr04

1)5-10™" 2)1,16-10° 3)10,7-10° 4)2,31-10°
7. MaccoBas [0/ paCTBOPEHHOT'0 BellleCTBa — 3TO OTHOLLIEHUe

1) Maccel BeljecTBa K Macce BOZbl

2) KO/IM4ecTBa BellecTBa K 00beMy BOJIbI

3) Macchl BelllecTBa K Macce pacTBopa

4) KonMuecTBa BellleCcTBa K 00beMy pacTBopa
8. K c1abbIM 3/1eKTpO/IMTaM OTHOCHTCS ...

1) ruUApOKCHU aMMOHUS

2) TUIPOKCHUJ, Kaausi

3) XJIopU/ Ka/bLius

4) MapraHiioBasi KUC/I0Ta
9. M3BecTHO, YTO BOJHBbIE PAaCTBOPbI MHOTMX COJIed MOTYT MMETh ILe/I0YHYI0 WK KUCIYIO Cpefy.
[TpuurHOM 3TOTrO AB/IAETCH ...

1) anekTposu3 coseit
2) [UCTIPOTIOPLMOHUPOBaHUe CoJieid
3) rujapaTUpOBaHUe coJiel
4) ruaponu3 cosen
10.3Hauenue PH uucToit Bogbl pu 25°C cocTaB/sieT
N1 2)7 3)0 4) 10



Marnuroropckuii TexHuueckni yausepcureT uMm. I.1.Hocosa
JlucnepcHbie CHCTEMBI

B Tectax mo TeMe «JlUCriepCHBIE CHUCTEMbI»: TIEpBOe, BTOPOE, TPEThe W UETBEPTOe 3a/laHus
OLIeHMBAIOTCS B 1 Oasut; MATOe U IecToe 3ajaHus - B 3 Oasa.

Tect Nel

1.  Ykaxure pa3mepnl YaCTUL] KOJUIOWJIHBIX CUCTEM
1)  wmenbuie 1 HM
2)  O6onbire 100 HM
3) ot 1umgo 100 um

2.  Kakuwe uOHBI CIOCOOHBI BBI3BAaTh KOAryJSIUIO KOJ/UIOW/A, YaCTUI[bl KOTOPOTO WMET
T0JIOKUTENbHbIN 3apsij?
1)  KaTUOHBI
2)  aHHOHBI
3)  ToJsipHbIE MOJIEKY/T

3. 15 Kakoro 3/71eKTPOJIMTa MOPOr KOaryJisiliuv KOJUIOKM/a C MOJIOKUTETbHO 3apsyKeHHOM uacTulen
JIOJDKeH ObITb HAaUMeHBIITM?
1)  xsopup Kanus
2)  cynbdar Kanus
3) optodocdaT Kanus

4.  Muiiena 30751 UMeeT CTpOeHue: {[Fe(OH)3], n Fe*" -(3n —x) CI'} x CI"

KaKOM 3/IEKTPOJTUT UTPaeT POJib HOHHOTO CcTabum3aropa?
1)  xsmopup xene3a (111)
2) Boja
3)  TUAPOKCU[ Kalusi

5. IIpu B3aumogeiictBuu 20 ma 0,001H nutpata cBunua (1) ¢ 10 mn 0,02H cynbdara kanus
obpa3syetcs 30sb cynbdara ceunija (11). K kakomy 371eKTposly JO/DKHBI TiepeMelaThCsl YaCTULIbI
JTUCTIEPCHOM (pa3bl MPU 37IEKTPOIU3e?
1) HaxojsTCs B COCTOSITHUM JUHAMUUECKOTrO PaBHOBECHS
2) K Karomy
3) K aHogy

6. B gBe k0s10b1 Ha/UTO TI0 50 MIT 3071 TUIPOKCHZIA XKeste3a. JIist TOro uToObl BbI3BaTh KOATYIISILIAIO
307151 IoTpeboBanoch A06aBUThL: B TiepByr0 — 5,3 Ma 1H pacTBopa x/iopuzia Kaaus; B JPyTryrO —
18,7 mn 0,001H pactBopa cocdata Harpus. Bbluvc/iuTe MOPOr KOAryJsifuu KaXKA0To
3/1eKTPOJIUTA.

Oxkuc/IMTe/1bHO-BOCCTAaHOBUTE/TbHbIE nponeccobl

B Tectax mo Tteme «OKHCIUTENHHO-BOCCTAHOBUTEIbHBIE MPOLIECCHI»: TIEPBOE, BTOPOE, TPEThE,
YyeTBEPTOe U MATOe 3a/jaHus orjeHuBaroTcs B 0,5 6aa; mectoe — B 1 6a/ut; cezibMoe U BOCbMOe — B 2
Oanna, a geBsToe — B 2,5 0a//IoB.

Tect Ne 1

1. OkuciuTenb — 3T0 aTOM, MOJIeKyJ/la Ui UOH, KOTOPBIH ...
1)  yBenuuMBaeT CBOKO CTeNeHb OKUC/IeHUS
2)  TpUHUMAeT 3JIeKTPOHbI
3)  OTJaeT CBOM 3JIeKTPOHbI
2. IIpouecc BocCTaHOB/IeHUS] UMeeT MeCTO B C/lyyae, KOrja ...
1) HelTpasbHbIE aTOMBI IPEBPALL[AIOTCS B MOJIOKUTE/IbHO-3apshKeHHbIe UOHBI
2) TOMOXXUTebHBIN 3apsi/i MOHA YMEeHbIIAeTC s



3) oTpuLaTenbHbIN 3apsii MIOHA yBeTUUUBAETCS
3. V3 npejicTaB/ieHHBbIX HKe peakiyii K OBP aucriponopliiOHMpOBaHUs TIPUHA/IJIEXKUT ...

1) S+ 2HNO; = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S =MgS
4. K BOCCTaHOBUTEJ/ISIM OTHOCSTCA ...
1)  metasubl, BOLOPOZ, YI/Iepos,
2)  aKTHBHbIe HEMeTaJllbl
3)  3/1eMeHThI, HAaXOZALIMeCsl B CpeiHel 4acTy NeproUUecKON CUCTeMBI
5. CrerieHr OKUC/IEHHsT KUC/IOPO/ia a) B BoJie U 0) B TIepOKCH/ie BOJOPO/ja COOTBETCTBEHHO PaBHHI ...
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-20-1
6. [TepmanranaTt kanusi B OBP, mpoTeKkaroiux B KUC/I0U cpefie, BOCCTAaHABIUBAETCS 0 ...
1)  xkaruona Mn*
2)  madrasaT-uoHa MnO,*
3)  okcupa mapradua (II) MnO
7. B peakuumu, nporekatoiieid mo cxeme CrS; + KNO; =2 K,CrO; + K;SO, + NO OKHC/IeHHIO
TI0/IBePraroTCs C/lefyrolye 31eMeHTHl ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoMm U a3or
8. CymMa K03 uI[MeHTOB B peakivy, prBeieHHO B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durentoB B peakiut KMnO, + HClou, = ... paBHa
1) 30 2) 26 3) 35

BJIEKTPOXI/IMI/I‘-IECKI/IE CHUCTEMBI

B Tectax mo TeMe «JDIEKTPOXUMHUECKHE CHUCTEMbI»: TE€PBOe, BTOpOE W IISITOE 3a/aHus
OLleHUBAIOTCAA B 1 Oas; TpeThe U yeTBepTOe 3ajaHusi— B 1,5 Oasta; mectoe u ceaibmMoe — B 2 Gasia.

Tect Nel
1. DnexTpoHbIM NOTEHLMa ONPeJe/stoT 10 YPaBHEHUIO ...
1) HepHcra
2) MenpeneeBa-KnaneiipoHa
3) BbonbijMaHa
4) Appenuyca
2. Paccuuraiite 3/IC ranbBaHuyeckoro snemeHTa MgMgSO,||CuSO4Cu mpu cTaHgapTHBIX
YCJIOBUSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nipoayKThl 00pa3yroTcs Ha KaToZie TIPU JIeKTPOJIM3e pacTBOpa HATpara cepebpa?
1) Bogopog
2) cepebpo
3) asoTHas KMca0Ta
4) KUC/Iopo[,
4. YKaxkute CcyMMy KO3(Q(QULIMEHTOB B ypaBHEHHH 3/IeKTPOJiM3a pacTBopa HuTpaTa Meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakasi U3 TpuBeJeHHbIX  OKHUC/IMTEbHO-BOCCTAHOBUTE/NBLHBIX  peakluii  TpOTeKaeT
CaMOTIPOM3BOJILHO B MPSIMOM HaripaB/ieHUN ?
1). FeSO,+ Cu - ...
2) CuSO4+ Fe — ...
3) CuSO4+ Na —...
4) HCI+Cu ~...
6. BblumciMre MacCy IMHKa, TIOJYUeHHOTO TMpHU 37eKTposiv3e cyiabdaTa IMHKA, KOTOPBIA
MpOBOAWIMN B TeueHUe 20 cek Mpu cujie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. TlpuBeaute cXeMbl 3/IEKTPOJHBIX TIPOLIECCOB W MOJIEKY/ISIPHOE ypaBHEHHE peakiuH,
TIPOTEKAIoLell TpU 371eKTPOXMMHUUYECKOW KOppO3uM rajibBaHomapbl Zn|Mg B CepHOKHUCIION
cpefie. B oTBeTe yKaxkuTe cyMMy KO3(D(PULIEHTOB B MOJIEKYJ/IIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeayautopHasi camocTosiTelbHasi paboTa 00y4arOIUXCsl OCYILECTBJISIETCS B BUIE U3YUEHUS
JIUTEpaTyphl TI0 COOTBETCTBYIOIEMY pa3Ziesly C TpopaboTKoW MaTepuasa; opopM/IeHHUs OTYETOB 10
nabopaTopHbBIM paboTaM U BBITIOJTHEHUS JOMAIITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHX JOMAIITHHUX 3a;1aHm7i A BHeay}II/lTOPHOﬁ CaMOCTOSITe/TbHOMI pHGOTBI
CTyJA€HTOB I10 TeMaM

HJomainnee 3aganue Ne 1

1o reMe «XUMHUecKasi TeEPMOJUHAMHUKA»

B momaliiHeM 3a/laHuM 110 TeMe « XUMHUUecKasi TepMOJUHAMUKA»: TIepBast 3ajiaua OLIEHUBAeTCs B
2,5 6amnia; BTopast — B 1,5 Oasnna; TpeThst — B 1 Gas.

3azaya Nel

Hnsa peakty CHy y + CO, n = 2 CO vy + 2 H, (7 ornpegenure BO3MOXXHOe HarlpaBjieHUe
CaMOIPOM3BOJILHOTO TEUEeHHs] PeaKL[|iy MPHU CTaHJAPTHBIX YC/IOBUX U npy Temmepatype T = 927 °C,
eCJIM TeryIoBOoM 3(peKT peakiuu /10 3alaHHON TeMrepaTypbl He U3MEHUTCS. YKa)KuTe: a) Bble/sieTcst
WIM TIOTJIOIIAeTCS] SHEPrusi B XoJie peakuuw; 0) TNPUUMHY Hai/IeHHOTO W3MEHEeHWsI SHTDPOTHH.
PaccunraiiTe TemniepaTypy Hauasa peakLUy.

3azgaya No2

Boruncute TerioBoit 3¢ ekt peakiuu: CaC, « + 2 H.Or = Ca(OH); « + C.H; (), OMB3ysICh
CTaHAAPTHLIMM TETVIOTaMH 00pa30BaHMsI pearupyroux BeijecTB. CKOMBbKO TeI/IOThl BBIAEITUTCS WA
TOTJIOTUTCS TP 06pa3oBanmu 2,24 1 C,H,?

3azaya Ne3

[To TepMOXMMHUYECKUM ypaBHEHUSIM pacCuuTaiiTe TeruioBod 3¢deKT  peakluu:
Hyn + COy = CO y + Ho Ofy. TepMmoxumMHueckyie ypaBHeHUS:

a) Hz ) + 15 Oz ® = HzO s AH = -241,9 K,Z[)K,

6)2COy + Oy =2 CO; o, AH = -566,2 KIX.

HJomainnee 3aganue No 2

o TeMe «XuMHUYeCKasd KHHEeTUKa»

B momaiiiHeM 3aziaHuu 1Mo TeMe «XHMMHUUeCKasi KWHeTHKa»: TiepBas 3ajilaya olleHuBaercs B 1,5
6asta; BTopast — B 0,5 Gassia; TpeThsi, ueTBepTas U Tsitasi — B 1 Gar.



3azaya Nel

Peakuys miportekaet 1o ypaBHeHuto: O, oy +2 CO y = 2 CO; (7. HavanbHble KOHLeHTpaLuu
pearvpyrolux BellectB paBHbl: [O:] = 1,2 mosnw/n, [COJ= 0,8 monb/n. Bo cKo/MbKO pa3 M3MEHUTCS
CKOPOCTb MpsIMOM peakuuu, korga mpopearupyeT 30% CO? Bo CKo/IBKO pa3 U3MEHSITCS CKOPOCTH
TIPUMOM 1 0OpaTHOM peakivu, ec/ii YBeJIMUUTh JlaB/ieHre B CUCTeMe B /IBa pa3a’?

3azaua No2

[TIpu Temmeparype 40 °C HEKOTOpOe KOJMYECTBO BeIeCTBA BCTYIMAaeT B peakiyio 3a 20MHH.
PaccuuTaliTe BpeMsi, Mpyd KOTOPOM S5TO K€ KOJMYECTBO BeLeCTBA BCTYNUT B peakL{I0 TpU
temreparype 200 °C, ec/iv TemriepaTypHbIii KOI(QQUIMEHT CKOPOCTH Peakiju paBeH 2. Bo CKOIbLKO
pa3 U3MEHUTCS TIPU 3TOM CKOPOCTh peakiuu?

3azaya Ne3

Haligute Hava/ibHbIe KOHL|EHTPALMM MCXOAHBIX BeIeCTB W KOHCTaHTy PaBHOBECUS] peakluu:
Fe 7 + H,O () = FeO ) + Hy (), e paBHOBeCHbIe KOHL[EHTpAaLMU pearupyrolux BelleCTB pPaBHbI:
[H,O]=0,3mons/1, [Hz] = 0,4 Mosb/m.

3agaya Ne4

[Jnsa peakuponHou cucremsl: CO ¢y + H,O ) = CO; (y + H, (y HauanbHble KOHLIEHTPALMY PaBHbI:
[H:O] = 0,5 monw/n, [CO] = 0,6 monb/n. OmnpepenuTe KOHLIEHTpAl[Md BCeX BeIeCTB B MOMEHT
paBHOBeCHS, eC/I KOHCTaHTa paBHOBeCUs paBHa 1,45.

3azgaya No5

Bbipasure uepe3 KOHL|EHTPAL[MM PeareHTOB KOHCTAHThl PABHOBECUS C/IeIVIOLUX peaKLuii:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92,2 K,Z[)K;
COz(r) + C(T) =2 CO(F), AH = +160,5 K,Z[)K;
CO(F) + HzO(r) = COz ) + Hz(r), AH = -41,1 K,Z[)K

YKakuTe HafpaB/ieHWe CMeIlleHUs] XUMUYeCKOTO PaBHOBECUS STUX peakLuii: a) MpHu MOHWKeHU!
TeMriepaTypbl, €eC/i [JaBjlieHWe TIOCTOSIHHO; 0) TIpY TMOBBIIIEHWH [laBJIeHUs, eCld TeMIlepaTypa
MOCTOSIHHA.

[lomamiHee 3aganue No 3

no reme «PacTBopbI»

B gomamnem 3ajanuy o Teme «PacTBOphI»: mepBas, BTOpas, TPeTbs W IATasg 3ajauu
olleHMBaeTcsi B 1 O6asut; ueTBepras U 1ectast — B 0,5 Oasna.

3azaua Nel
B kakom o0beme Bojpl ciiefyer pactBoputh 135r SnCl, asist monyuenus 3M pacTBopa xJ/iopuza

osioBa (II) c mnotHocThO p = 1,405 r/mn?

PaccumTaiiTe: a) MacCOBYH [IOJIF0 BeIllleCTBa B pacTBope; 0) MOJISIPHYHO KOHLIEHTPALUIO
9KBUBAJIEHTA; B) MOJISUILHOCTD; T') THUTP; ) MOJIbHYIO [IO/TIO BellleCTBa B pacTBOPe.

3azgaya No2

3aKoHUMTe MOJIEKY/ISIDHbIe UM HAalWIIUTe COKpallleHHble WOHHbIe ypaBHEHHs peakiuil
B3aUMO/IENCTBUS CJIeAYIOLIUX BeleCTB:

HBr + NaOH -

AgNO3 + H,S -

MgCl, + KOH -

CaF, + HCI -

Sb(OH)3 + HzSO4 g

Sb(OH); + NaOH -

3azaua Ne3

CocTaBbTe 110 /iBa MOJIEKY/ISIDHBIX YPaBHEHHUsI peakLuil K C/1eJyIOIIUM HOHHBIM:

Ba** + CrO,~ - BaCrOy;

NH," + OH - NH,OH;

ZnS + 2H' - Zn*" + H.S



3anaua No4
Boruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agaua No5

Kakue u3 cnepyrouux cosneit mogsepratorcs rugponusy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
VOHHbIE Y MOJIEKY/ISIDHbIEe ypaBHEHHsI THAPOJIM3a COOTBETCTBYIOLIUX coJsieii. Kakoe 3HaueHue pH (<
WUnu> 7) UIMEIOT pacTBOPhBI 3THUX COJiel?

3anaua No6

HatiguTe nipousBesenue pactBopuMocTtu PbCl,, ecii B 200 mi1 Bozibl pacTBopsieTcst 2,17 T 3TOro
COeIUHEeHMUs.

[lomarnHee 3aganue Neo 4

1o TeMe «OKHC/IUTEe/TbHO-BOCCTAaHOBUTE/IbHbIE nponeccon»

B pomaiiHem 3ajjaHuy 10 TeMe «OKMC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE TPOLIECChI»: TiepBasi
3ajlaua oljeHuBaetTcs B 1,5 O6asuia; BTopast — B 2,5 6ansa; TpeThsi — B 1 6as.

3agaua Nel
[Togbepure Ko3(h(dUIMEHTEI B ypaBHEHUSIX OKUC/IMTE/bHO-BOCCTAHOBUTE/LHBIX — PeaKIIHH.

YKaxxuTe TUIT Ka)KAOﬁ peaklun.

Paccuuraiite 3JIEKTPOABIDKYIIYHO CHIIy W OIIpe/ie/inTe HallpaB/IeHWe CaMOITPOM3BOJIBHOI'O
IMpOTeKaHUsA HepBOﬁ peakiyu IIpyU CTaHAAPTHBIX YC/JIO0BHUAX, HCIIOJb3yA 3HAUEHHA OKHUC/IHNTE/IbHO-
BOCCTAHOBUTE/IBHBIX ITIOTEHIIHAIOB!:

HJ + H3PO4 g Jz + H3PO3 + HzO

HNO, - HNO; + NO + H.0O

H[AUC]4] + H202 + NaOH - Au +NaCl +Oz + Hzo

NH4R€O4 +H2 - Re + NH3 + Hzo

KBrO -» O, + KBr

3agaua No2

CocraBbTe YPaBHEHHS OKHC/IMTE/IbBHO-BOCCTaHOBUTE/IbHBIX peaKqu/i:

KMnO, + NaNO; + H,O -

NaCrO, + H,O, + NaOH -

BI(OH)3 + N828203+ NaOH -

Bl 203 + C -
3agaya Ne3

HaHbl JBe OKWUCIUTe/bHO-BOCCTaHOBUTeNMbHbIe TMapbl: KNO,, KNOs; u Pb(NOs),, PbO..
[MTosb3ysick Tab/MIlel CTaHA@PTHBIX OKWC/IMTETbHO-BOCCTAHOBUTEIbHBIX TMOTEHIMA/IOB, COCTaBbTe
ypaBHeHHe BO3MOXKHOM peakiuu B yka3aHHou cpefe (HNOs;). PaccuurtaiiTe 3HaueHue
3/1eKTPO/IBUKYILIeH CUJTbI PeaKlvu.

[lomarnHee 3aganye Ne 5

o TemMe «BJIEKTPOXI/IMI/I'-IGCKI/IE CUCTEMBbI»

B momaiiiHem 3ajaHuH 110 TeMe «DJIeKTPOXUMHUECKHe CHCTeMbD»: IepBast 3ajlaua OLIeHUBAeTCs B
1 6ann; BTopas — B 1,5 6Ganna; TpeThbst — B 2,5 Oasna.

3agaua Nel
CocTaBbTe 3/IeKTPOHHO-UOHHbIE YDaBHEHUSI 3/IEKTPOJHBIX TIPOLIECCOB UM  MOJIEKY/SIPHOE

ypaBHeHHe TOKOOOpa3ylleil peakiuy, TpOTeKawulel mpu paboTe TrajbBaHUYECKOTO 3j1eMeHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccuutaiite 3/IC (E) ranpBaHWueCcKOro 3jieMeHTa TpPU CTaHAapTHBIX
yCJIOBUSIX.

[TpuHsB TMOTeHLMan aHO/l@a paBHbIM CTAHJAPTHOMY 3HAaUeHWI0, PAacCUMTaiiTe KOHLIEHTPALUIO
KaTMOHOB MeTas/yla B KaTOJHOM pacTtBope, mpu kKotopod O[IC rasbpBaHMUECKOro 3JeMeHTa
yMeHbLuuTCs Ha 0,02B.



3azaua No2

[TpuBesuTe CxeMbl 37€KTPOJHBIX TPOLIECCOB U MOJEKY/sIDHble ypaBHEHHUs peakLuH,
MPOTEKAIIUX TIPU 3eKTPOXUMUYECKOW KOppo3uM ranbBaHonapbl Co/Ni: a) B kucsoii cpese; 6) Bo
B/JIQ)KHOM BO3/yXe.

Omnpeneute yObUTb MacChl aHOZA TPU KOPPO3WM B KUC/IOW cpefie 3a 20 MUH, eCld CKOPOCTh
Koppo3uu coctaBuia 0,01 r/u.

3agaya No3

CocTaBbTe 3/1€KTPOHHO-UOHHBbIE YypaBHEHUSI 3/€KTPOAHBIX TIPOLECCOB (aHOJ, WHEPTHBIN) U
MOJIEKYJ/ISIPHOE ypaBHeHHe peakLiiH, MPOUCXO/SALeN MPU 3/1eKTPO/u3e:

a) pacryiaBa NaOH;

06) pactBopa CoSO;,,

Bbrurciute ¢akThyeckoe KO/JMYECTBO MeTaslsa, IOJlyUeHHOTO0 Ha KaTo/e TMpHU 3/eKTPOou3e
Co(NO:3),, ecu 3/1eKTpON3 TIPOBOIW/IN B TeueHUH 1 4. Brixoz MeTasiia mo TOKy coctaBua 85%.

YKakuTe BO3MOXXKHbIe TIPUUMHBI YMeHbLIIeHUs BbIX0/la MeTasl/la [0 CPaBHEHUIO C PACYETHBIM.

KoHTpo/IbHbIe BONPOCHI 110 TeMaM
KoHTpo/ibHBIe BOMPOCHI 0 TeMe « XUMHYeCKas TepMOANHAMHKA»

OCHOBBI XUMUUECKOW TEPMOJUHAMUKU: TTOHSITHE CUCTEMbI, BU/bl CUCTEM.
TepmoarHaMuUuecKrie apaMeTpbl U QYHKLMU COCTOSIHUSI CUCTEMBI.

BHyTpenHsist sHeprus. Pabora. Teruiora.

[TepBbIii 3aKOH TePMOAVMHAMUKH (BBIBOT).

OHTanbIUs Kak (PYHKIUS COCTOSTHUS CUCTEMBI. DHTa/IbITHS 00pa30BaHusI BEIlleCTBa.
TernnoBoit 3¢dekT xumuueckor peakiud. PakTopbl, BAMSIOIME Ha TeruioBor 3ddexT
XUMUYECKOMN peakiyu.

7 Tepmoxumus. 3akoH I'ecca.

8.  CnepnctBus U3 3aKoHa ['ecca.

9.  DHTpomnus Kak QYHKLUS COCTOSIHUSI CUCTEMBI.

10. Bropoli 3aKOH TepMOJHaMHUKH.

11. Tpetuii 3aKOH TePMOJUHAMHUKHU.

12.  Dueprus ['n66ca.

13. HarmpaBieHHe caMONPOX3BOJILHOTO MPOTeKaHUsI XUMHUUECKUX Peakiyi.

k=

KOHTPOJI])HBIE BOIIPOCHI 10 TeMe «XuMH4JecKass KHHeTHKa»

Xumuryeckasi KnHeTUKa. CKOPOCTh XMMHUYECKOW peaki[ii U MeTO/Ibl ee peryarpOBaHMUs.
BivsiHMe KOHLIEHTpaLMy Ha CKOPOCTh XUMUUECKOW peakLiuM (3aKOH JEeMCTBYIOIIUX MacC).
BnusiHue TeMriepaTypbl Ha CKOPOCTb XUMUUeCKoM peakuuu. [1paBuno BaHt — 'odda.
Teopuist aKTUBHBIX CTOJIKHOBEHHUW AppeHuyca.

OHeprus akTUBalMU. YpaBHeHWe AppeHuyca.

Teopust nepexoHOro KOMILIEKCa. DHepreTUyeckKas Juarpamma.

KpuBasi MakcBesia — BosbijMaHa. DHepreTuueckuii 6apbep.

Karanutruueckue CUCTEMBI.

BnusiHue KaTann3aTtopa Ha CKOPOCTb XUMUUECKOW peakLUH.

['oMOreHHbIM U reTeporeHHbI KaTalius.

KonebaTe/ibHbIe peakiyu.

Xumuueckoe paBHoBecre. ObpaTMbie U HeOOpaTUMBbIE PeaKI[UH.

KoHcTaHTa XMMUUeCKOT0 paBHOBECHSI.

CwmelleHre xumuueckoro paBHoBecus. [Ipunuun Jle—IllaTense.

BnusiHue KOHLIEHTpALWY, JaB/IeHUsI U TeMI1epaTyphbl.

@®a30Bble paBHOBECHS.

da30Bble AUArpaMMbl /1Jisi OJHOKOMITOHEHTHBIX CHCTEM.
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KouTpoabHbie Bonipockl o Teme «PacTBopbi»
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ITonsitve pacTtBopa. PacTBOpMMOCTH BelljecTBa. PaCTBOPUMOCTE Tasa.

PactBopbl. CriocoObl BbIpa)KeHUsI KOHIIEHTpAI[MM PACTBOPOB (MaccoBasi [10Jis, MOJISIpHast
KOHL|eHTpaL1si, MOJISIpHasi KOHLIEHTPaLlYsl SKBUBa/IeHTa, MOJIbHas [10Jis, TUTP).

KonnurarvBHble CBOMCTBA pPacTBOPOB. VieaibHbI pacTBop.

3akoHbl Paysns: I (ToHomerpuueckuit) u 11 (30ynmmMockonmueckuii 1 KpUOCKOTTAYeCKU).

Ocmoc. OcmoTrueckoe faBeHve. Cxema oCMOMeTpa.

KucnoTHO-0CHOBHBIE B3aUMO/IeMCTBYS BELL|ECTB.

VoHHas Teopusi KUCIOT U OCHOBaHW AppeHuyca. OCHOBHbIE TIOHSTHUSI U TI0JIOKEHHSI TEOPUU
AppeHuyca.

Hucconuaiusi KUCIOT, OCHOBaHWM U COJeHM C TOYKW 3peHUs MOHHOW TeOpuu AppeHMUyca
(mpuMephi).

Crenenb auccouyalu. CUbHbIE U C/1a0ble 37IEKTPOJIUTHI.

Nuccoumarysi cabbix 3/1eKTPoJUTOB. KOHCTaHTa AUCCOLUALIIHN.

3akoH pa3baBnenus: OcTBasba.

Peaki HOHHOTO 0OMeHa MeX/ly JIeKTPO/IMTaMU (Ha MpuMepe peaklidii oOpa3oBaHus c/1aboro
3JIEKTPOJINTA, 0Ca/iKa U rasa).

[Tpou3BeseHre paCTBOPUMOCTH.

VoHHOoe mpou3BeieHUe BO/bl. BOo#OPOAHbIN U THAPOKCUBHBIN TTOKa3aTeslu.

I'vaponu3 coseit. Turbl TUAPOIU3a CoJlel.

KonuuecTBeHHbIe XapaKTePUCTHUKU TIpoLiecca TUpon3a.

@DakKTOopkl, BAUSIIOIIUE Ha TIPOL[ECC THAPOIIM3a.

KoHTpo/bHBbIE BONIPOCHI 10 TeMe «/lucrnepcHble CUCTeMbI»

I'eTeporennsie cMecu. [IUcriepcHbIE CUCTEMBI.
OucniepcHocTs. Knaccudukayy AUCIIePCHBIX CUCTEM.
KosnnouzHeie pactBopsl. JInoduabHbIe U TMOGOOHBIE KOJIIOUIBL.
Crioco0bl MosTyueHust KOJUIOUAHBIX PACTBOPOB.
CTtpoeHue KO/UIOUJHBIX YaCTHULI.
IIpaBuno ®asHca — [Teckosa.
Y CTOWUMBOCTDL KOUTOMIHBIX ccTeM. CTaOM/IN3aTOoOpHI.
Koarynsust muopuibHbIX U TO(OOHBIX KOJIIOU/OB.
CenrMeHTaLUs KOJJIOUZIOB.
Koaryisiys Ko/IJIOUIHbIX paCTBOPOB 3JIEKTPO/IUTAMU.
I[MpaBuno Ilynbie — Napau. Koarymmpytoiiasi crioco6HOCTE.
OnThueckre CBOMCTBA KOJIJIOUJHBIX PaCTBOPOB.
OneKTprUUecKre CBOWCTBA KOJJIOU/IHBIX PACTBOPOB.

KoHTpo/ibHBIe BONPOCHI 10 TeMe «OKHC/IMTe/TbHO-BOCCTaHOBUTE/IbHbIe
nponeccbi»

OcHOBHbI€ TIOHATHSI TEOPUM OKUCTUTE/TbHO-BOCCTAaHOBUTETHLHBIX PeaKLIvi.
OKuHCUTeTbHO-BOCCTAHOBUTE IbHbIE CBOMCTBA BELL|ECTB.

BakHell11ie OKUC/IUTEIM U BOCCTAHOBUTEH.

TuribI OKMCUTE/TEHO-BOCCTaHOBUTETBHBIX Peakiyii (TTpuMephbl).
OKUCUTETbHO-BOCCTAaHOBUTE TbHBIN TTOTEHI[UAJI.

YpaBHenue HepHcra.

CocraB/ieHre OKUCIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi.
HanpaBnieHue OKUC/TUTe/IbHO-BOCCTAHOBUTE/TbHBIX PeaKLIUu.

KoHTpo/IbHBIE BOIIPOCHI 10 TeMe «JIeKTPOXUMHUUYECKHE CHCTeMbI»

OnekTpoxuMuueckue cuctembl. Kiaccudukaiiys 3/1eKTpOXUMUUeCKUX MPOL[eCCOB.



12.
13.
14.
15.
16.
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DJIeKTPOXMMUYECKHe MPOLIeCChl, MPOTeKarolle Ha TPaHULie paszesia «MeTasl/l — paCTBOP».
["anpBaHUYECKHUM 371eMeHT [laHna/s — SIKoOu.

OJIEKTPOJBWXKYILasi CHJ/la Ta/IbBAHUUECKOT'O 3/IeMeHTa.

V3mepeHne 37eKTPOJHBIX IIOTEHLUANOB. P CTaHJapTHBIX 3JIEKTPOJHBIX TMOTEHLIUAJIOB.
CBOWCTBa MeTa/lJIOB B COOTBETCTBUU C UX MOJIO’KEHWEM B Ps/ly HaNpsKeHUM.

YpaBHenue HepHcra.

OJIEKTPOJIM3 PaCIylaBOB U pacTBOPOB. KaTojHble U aHO/HbIE TIPOLIECCHI.

OO6mwenvHeHHbIN 3aK0oH Papajiesi. BeIXog 10 TOKY.

Koppo3usi metasnnoB. Knaccudukaiysi KOppO3UOHHBIX TIPOL[ECCOB.

XuMHn4yeckasi KOppo3us.

OJIeKTPOXMMUYeCKasi KOppo3us. AHOJHOe OKHUC/IeHVMe MeTas/yla M KaTO[HOe BOCCTaHOBJIeHWe
OKHWC/TUTEIS.

[TpuMepbl KOPPO3WK B KUC/ION cpejie U aTMOC(hepHOM KOPPO3UH.

CKOpOCTBE KOppO3UH.

3alura MeTajiJiIoB OT KOPPO3UH.

3alMTHbIe OKPbITHS.

DNeKTPOXUMHUYECKHE CTIOCOOBI 3aIUThI OT KOPPO3UU METAJIIOB.

XrMHYecKre UCTOUHMKU TOKa. ['albBaHMUeCKUIA 371eMeHT.

XUMUYeCcKre UCTOYHUKU TOKa. AKKYMYJIATOPBI.

XHWMHUUeCKHe UCTOUYHUKH TOKA. TOIIMBHBIE 3/1EMEeHTHI.

7. OHEHO‘IHBIE CpeaACTBa AJisd IIPOBeA€HUSA HPOME)KYTO‘-IHOﬁ aTTeCTAIlun
HpOME)KyTOqHaH daTTeCTauus nmeet LeJbro oripeneanuTb CTeIleHb AOCTH)XXeHHA

3dIVIAaHUPOBAHHLIX pPE3YyJ/IbTdTOB O6yquI/IH 10 AWCLHUIVIMHE 34 OHpE,Z[EHEHHbIﬁ nepuon O6yq6HI/IH.

a) HﬂaHprEMbIE Pe3y/1bTdThbl Oﬁy‘—IEHI/lH H OLCHOYHbIE CpPeACTBaA /i IIpOBeJeHUA

HpOME)KyTO‘IHOﬁ aTTeCTaluu:



CTpyKTypHBIi1

3/1eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust OrieHOuUHBIe Cpe/CTBA
KOMIeTeHLIUU
OIIK-3
CIOCOOHOCTBIO MTPUOOpeTaTh HOBBbIE MaTeMaTUYeCKHe W eCTeCTBeHHOHAyUHble 3HaHUs, UCII0/Ib3ysi COBPeMeHHbIe 00pa3oBaTe/ibHble W MH(OPMALMOHHbIE
TeXHOJIOTUU
3HaTh - OCHOBHble XUMUYecKue TOHATUS,| IlepeueHb meopemuuecKux 6onpocoe K 3auemy:

[T0JIOKEHUS U 3aKOHBI;
- COBpEMEeHHbIe HarpaB/IeHus
Pa3BUTHSI HAYUHBIX TEOPHIA;

- MeToJbl  TEOPEeTHUeCKOro |
BKCIIEPUMEHTAIbHOTO  MCCJIeI0BAHUS
B 00/1aCTU XUMUU

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMUYECKOW TepMOJWHAaMUKU: CUCTeMa, TepMOJAWHaMU4ecKue
CUCTeMbI, (PYHKLIMA COCTOSIHUSL CUCTEeMBI. [1epBbIil 3aKOH TepMOMHAMUKH.
JHepreTvka XMMHUYeCKUX MPOLeCCOB.

OHTasbnuA. 3aKoH ['ecca U ciiefiCTBUA U3 Hero.

OHTponus. YpaBHeHue bosbliMana. Bropoli ¥ TpeTui 3aKOHBI TePMOAUHAMUKH.
Oneprusi ['n66ca. HarpapieHnsi XuMU4YeCKUX TIPOLIECCOB.

Xrmuyeckass KuHeTHKa. CKOpOCTb XMMHUYeCKOM peakuyy. CpefHss U UCTMHHAs CKOPOCTU
peakuyy. Kunetuueckasi Kpyasl.

CKOpOCTh peakLuy U MeTO/ibl eé peryaupoBaHus.

Biusinue TeMriepaTypbl Ha CKOpoCTh peakiuu. [IpaBuno Baut-I'oddda.

OHeprus akTuBaLui. AKTUBUPOBaHHBIM KOMITIEKC. Y paBHeHHe AppeHuyca.

rlapamMeTpsI

. KatanusaTope! 1 KaTanuThyeckue CUCTeMbl. ['OMOTreHHbI KaTanus.

. KaranusaTopel ¥ KaTanuTHyeckue CUCTeMBI. ['eTeporeHHbIN KaTaaus.

. X¥MHUecKoe paBHOBecHre. KOHCTaHTa XMMHUUYeCKOI'0 paBHOBeCHs.

. Cmerienre xumuueckoro pasHosecus. IIpunnun Jle Ilaresnse.

. PactBopbl. CriocoObI BbIpa)KeHHsT KOHIIEHTPALUK PaCTBOPOB.

. PactBOpBI 3/1eKkTposinTOB. CTerneHb U KOHCTAHTa 371eKTPOJIMTUYEeCKOW JUCCOLMAaLi. 3aKOH

pasbasnenusi OcTBanbza.

Huccouyanus KUCI0T, OCHOBaHUM, cojiel. AM(OTepHbIe 3/1eKTPOJIUTHI.

PactBopumocTh. IIpou3BesieHre pacTBOPUMOCTH. YcC/IoBHe 00pa30BaHHUsS W DPacTBOpEHHS
0Ca/IKOB.

HOucconmanus Bozpsl. VloHHOe npousBesieHne BoAbl. pH.

I'mppomms conent. CTereHb ¥ KOHCTAHTa T'M/IPOJIU3a.

HucniepcHbie cucteMbl. Knaccudukarys. JlnopunbHbie ¥ mM0poOHbIe KOJIIOU/BI.

CrtpoeHue KO/UIOUAHBIX YaCTHULI.

Koaryisuys Ko/IJIOuHbIX paCTBOPOB.

OKUC/IMTe/IbHO-BOCCTaHOBUTE/IbHBIe CBOMCTBA BelrlecTB. Kylaccudukaius OKHC/IATE/IbHO-




CTpyKTypHBII

371eMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHust OueHoOuHbIE Cpe/iCTBa
KOMIIeTeHIIUU
BOCCTaHOBUTE/IbHBIX peaKLWH.
24. D1eKTpoXUMHUecKre cucteMbl. 3akoHbl @apajies. D/1eKTPOAHbBIN MOTeHI[Ha.
25. TanbBaHnueckuii 3eMeHT Janmans Skoou.
26. DJIeKTPOXMMUYECKHe CUCTEMBI: 3/IEKTPO/IN3 PacriyiaBoB. [IpuMeHeHre 371eKTpoJn3a.
27. DnekTponv3. AHOAHBINM M KaTOAHBIA MPOLIeCChl NIPY 371eKTPOJM3e pacTBOpOB. IIprMeHeHune
3/1eKTPO/IM3a.
28. Koppo3sus. Buzbl Koppo3un. Crioco6bl 3allIMThl METasJIOB OT KOPPO3UH.
Ymetb - pewaTb  pacueTHble  3ajauy| IIpumepHble npakmuueckue 3a0aHusi 05 3a4ema:
[IPUMEHUTe/IbHO K MaTtepuany| 1. HamumcaTb 5/1€eKTpOHHBIE ypaBHEHUSI 371€KTPOJHBIX TPOLIECCOB, ypaBHeEHHE CyMMapHOM
[IPOrpaMMBbl; TOKOOOpasyroreld peakuyy, Bbruncuth JJIC rajbBaHUUECKOTO 3/IeMEHTa, eC/Id KOHLIeHTpal|H
- NIPOrHO3MPOBaTh  BO3MOKHOCTHUOHOB MeTa/IoB paBHbL: [Al**1=0,001 mosns/n, [Co**]1=0,1 Mo/b//.
[TPOTEKaHUSA CamoIpon3BoJibHbIY] 2. Hammcats MOHHBIE U MOJIEKyJISIpHbIe ypaBHeHUsl peakimi ruzposmsa coseit: KsPOy; NaSOy;

[MTPOLIECCOB B PA3/IMUHBIX XUMHUYECKHUX]
CriICTeMaXx

ZHCIQ.

3. 3aKOHUUTh YpaBHEHUs peaklvii, HalyMcaB UX B MOJIEKY/ISIDHOM M HOHHOM (popMax:
Al(OH)3 + NaOH -, K2C03 + HzSO4 -, HzS + KOH -,

4. B 2 n pacTtBOpa rugpokcua KanbLus cogepxxurcs 478,8 r Ca(OH),. [TnoTHocTs pacTBopa 1,14
r/mn. Paccuuraiite: ®(Ca(OH),); Cu; Co; Cm; N(Ca(OH),) u N (H20); T.
5. CocTaBbTe ypaBHEHUsI OKMC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIX PeaKLIUi:
chr207 + FESO4 + HzSO4 -, KMDO4 + NBQSO3 + HzO -,

6. HammcaTe 5/1eKTPOHHBlE YpaBHEHUsSI 3/1eKTPOJHBIX IIPOLIECCOB, YpaBHEHHME CyMMapHOH
TOKOOOpa3ytoield peakuuy, BbluMcIUTh J3/C rajbBaHUUeCKOTO 3/ieMeHTa, eC/id KOHLIeHTpaluu
MIOHOB MeTa/II0B paBHbl: [Mn*]=0,01 mosb/1, [Au**]1=0,1 Mo/b//.

7. 3aKOHUMTb ypaBHEHUsI peakliiii, HarMcaB UX B MOJIEKYJISIPHOM U MOHHOU (hopMax:

INH,OH + HNO; —, Zn(OH), + NaOH —, AIPO, + Na,SO4 —.

8. Harmcate ypaBHEHMs peakLui rMpoJir3a B MOJIeKyIpHOM U MOHHOM Buze: Al (SO4)s, KCl,
Na,SOs.
9. HamucaTe 371eKTpOHHble ypaBHEHHsl S/IEKTPOAHBIX IIPOLECCOB, YpaBHEHWe CyMMapHOH
ToKoOOpa3yromieii peakuud, BeuuCIUTh JD/IC rasbBaHUYECKOTO 3/1eMeHTa, eC/M KOHL|EHTPAL[UH
MOHOB MeTa/I/I0B paBHbL: [Zn**]=0,01 mob/a, [Cu]=1,0 Mos//1.

10. Cynbdar amomuHus Maccoii 36,4 r pactBopwid B 100 r Bozbl. IT10THOCTH MOy4YeHHOrO
pactBopa 1,32 r/mi. Paccuutaiite: ®(Al(SO4)3); Cym; Csx; Cmy N(AL(SO4)s) u N (H20); T.

11. Hammcatb 371eKTPOHHBbIE YpaBHEHHWs 3/€KTPOJIHBbIX IPOLIECCOB, ypaBHEHHEe CYMMapHOM|




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUU

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

TOKOOOpa3yrolleil peakidd, BeIUMCIUTE D/JC ranbBaHUUECKOTO 3JIeMeHTa, eC/M KOHLIEeHTPaLUuU
MIOHOB MeTa/lIoB paBHbl: [Mn*]=0,01 mosb/1, [Ag']=1,0 Mob/.

12. 3aKOHUMTh ypaBHEHUs Peaklyi, HallMcaB UX B MOJIEKYJISIPHOM U MOHHOM BU/I€:
[MnS + H,SO, —, Fe(OH); + NaOH -, NH.,CI + KOH -.

13. Ornpegenure TepMOAUHAMUUECKYI0 BO3MOKHOCTb MpoTeKaHus peakiud CaOgy + 2 Cy =
= CaC; () + CO¢y, AH; = 460 k/I>x TIpu CTaHJApTHBIX yCA0BUsAX. PaccunTaliTe TeMriepaTypy Hauania
peakiuy, eciu S(Ca0)=38 [Dx/mombK; S(C)=6 [Dx/monp'K; S(CaCy= 70 [Dx/monbK;
S(CO)=197 Mx/monb-K.

14. CocTaBbTe ypaBHeHHs OKUC/IUTE/TbHO-BOCCTAHOBUTEBHBIX PeaKLIM:

KMI]O4 + NaN02 + HZSO4 -, Crz(SO4)3 + Brz + NaOH -.

15. OrmpesiesiuTe TepMOJHHAMUYECKYI0 BO3MOKHOCTD MpoTekaHust peakiyu 2 Cl; ¢y + 2 HoOgy =4
HCl) + O, ¢y, AH, = 115,6 k/[)k TIpy CTaHAAPTHBIX YCJIOBUSIX. PaccuuTaiiTe TemrepaTypy Hauazia
peakiuy, ecmu S(ClL)=223 [bx/monb-K; S(H.0)=189 [Dx/monb-K; S(HCl)= 187Ix/mMonb-K;
S(0,)=205 Dx/monb K.

16. Hanmcatb ypaBHeHMs peakluii THApOJK3a B MOIeKyasspHOM U MOHHOM Bufie: CrCls, NaNOs,

K,COs.

17. CocTaBbTe ypaBHeHHs OKHUC/IUTE/bHO-BOCCTAHOBUTE/IBHBIX PeaKLIM:

KzCFzO7 + Na2SO3 + H2804 -, KMHO4 + NaNOz + Hzo i

18. I'omoreHHass peakuusi IporekaeT 1o ypaBHeHuto H, o + L ¢ = 2 HIp. HauanbHas
KOHL[eHTpals Bogopoga 2,1 moss/n, uoga 1,5 Mosb/n. Bo CKOMBKO pa3 U3MEHUTCSI CKOPOCThb
peakuu, Korza rpopearupyet 30% Bogopoza?

19. B 640 ma Boab! pactBopuau 160 r xnopuga »xene3sa (III). T110THOCTE TO/TyueHHOTO pacTBOpa
1,032 r/mn. Paccuuraiite: w(FeCls); Cy; Co; Cm; N(FeCls) u N (H,0); T.

20. OrmpepeniiTe TEPMOJVMHAMHUUECKYI0 BO3MOXXHOCTb TMpOTeKaHUs1 peakuuu CS; oy +3 Oyp=
=CO, ¢ + 2 SO, y, AH; = -1075 k/I>X npy CTaHAAPTHBIX YC/JOBHUsIX. PaccuuTaiiTe TemrmepaTypy
Hauasia peakuy, eciu S(CS,)=151 x/monb-K; S(0,)=205 Ix/monb-K; S(CO,)= 213 [x/Monb-K;
S(SO,)=248 [Tx/monb-K.

21. Peakius uziet 1o ypasHeHuto: 2 Ho ) + Sy ) = 2 HoS(y. HauanbHas KOHL[eHTpaLus BOL0poaa|
2 MoJIb/J1, cepbl 1,5 Mosib/1. OnipesiesivTe BO CKOJIBKO pa3 USMEHUTCSI CKOPOCTb peakliii K MOMEHTY,
Korza rnpopearupyet 0,7 MO/b/1 BOZOpoa?

22. OrnpefiesiviTe TepMOJMHAMUUECKYI0 BO3MOKHOCTh IIPOTeKaHUs peakuu 2 ZnS  + 3 Oy =
= 2 7Zn0  + 2 SO, y, AH, = -890 k/I>K Mpy CTaHJapTHBIX YCIOBUsIX. PaccunTaiiTe TemriepaTypy




CTpyKTypHBII

371eMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHust OueHoOuHbIE Cpe/iCTBa
KOMIIeTeHIIUN
Hayasia peakiuu, ecnu S(ZnS)=58 x/monb-K; S(0,)=205 Ix/Monb-K; S(ZnO)= 44 [x/Monb-K;
S(S0O,)=248 Tx/monb-K.
23. HavanbHble KOHLIEHTPALMM UCXOAHBIX BelecTB B peakiuu: 2 SO, ¢y + Oz ¢y = 2 SOs () ObLH
paBHbI 1,8 Monb/n SO, u 2,4 Mmons/n O,. Bo CKOMBKO pa3 U3MEHUTCSI CKOPOCTb peakLiui K MOMEHTY,
Korza ripopearupyet 0,8 mosis/n SO,?
24. B pactBope opTodocdopHoii KucaoTbl Maccoi 1200 r ¥ maoTHOCTBIO 1,153 r/MJT COlepKUTCS
312 r H3PO,. Paccuutatite: ®(H3PO4); Cyv; Co; Cry; N(HsPO4) 1 N (H20); T.
Bnagers - HaBbIKAMU [PUMEHEHUs OCHOBHBIX 1. Ona peakyuu CHy ¢y + CO, ) = 2 CO (y + 2 Hy () onpefenvre BO3MOKHOe Harpas/ieHHe

XUMHAUECKUX 3aKOHOB B
npodeccroHanbHOM esATeTbHOCTH;

S MPAaKTUYeCKUMU HaBBLIKaM
TeOpeTUUYECKOTO
PKCTIIEPUMEHTAIbHOTO  MCC/IeJOBaHU
B 00/1aCTH XUMUHA

CaMOIPOM3BO/ILHOIO TeUeHHs PeakL[vu MPY CTaHAAPTHBIX YCIOBUAX U npu Temmneparype T =927°C,

ec/ii  TeryioBoW 3(deKT peaklMu [0 33laHHOW TeMIlepaTypbl He W3MEHUTCS. YKaXuTe: a)
BIJIEJISIETCS] WM TIOTJIOIAeTCsT SHEepPrusi B Xoje peakiyu; 0) MpUUMHY HalJIeHHOTO W3MeHeHWs
HTporuu. Paccurrarite TemriepaTypy Hadasja peakLyu.

2. BripasuTe uepe3 KOHLIEHTpAL|UM peareHTOB KOHCTAHThl PAaBHOBECHs C/IeAYIOLMX peakLUi
o) T 3 Hoy = 2 NHzpy, AH = -92,2 k/[)K. YKaxuTe HarpaB/ieHWe CMeLLeHUs] XUMUUeCKOro
aBHOBECHS 3THX peaklWii: a) MpY MOHWKEeHUU TeMIlepaTypbl, eC/Ii JlaBjieHre TIOCTOsSIHHO; 0) rpu
OBBILLIEHWH [JaBJ/IeHUS], €C/IU TemMrepaTrypa NOCTOsIHHA.

3. CKOJMbKO MWIIAIUTPOB 96%-HOro pacTBopa CepHOW KUCJIOThI C TJIOTHOCTBIO 1,84 r/mn
otpebyetcst 1 ipurotosnedus 2 1 0,25M pactBopa?

4. Kakve u3 creayroommx cosied mozaBepratorcs rugpoausy: NaSiOs. Cu(NOs),. KBr?
OCTaBbTe€ HWOHHBIE U MOJIEKYJIIpHblEe YPaBHEHHUs THUPOJiM3a COOTBETCTBYHOLIUX cosied. Kakoe
HaueHue pH (< unu> 7) UMeroT pacTBOPbI 3TUX COJIeM?

5. 30/sb TUAPOKCHJA MarHuA mnosyueH nyteM cmetuuBanus 0,02 1 0,01H. pactBopa MgCl, u
,028 1 0,005 H. pactBopa NaOH. Ornpegenure 3apsi[ 4acTUL] MOJYyYEHHOTO 30/11 M HaMMUIIUTE
OPMYJ1y €ro MULIeJI/IbL.

6. PaccuuraiiTe 3/1€eKTPOJBIDKYILYIO CUIy U OMNpeJe/uTe HamnpaB/ieHWe CaMOIIpOM3BOJIBHOIO
POTEKaHUsl peakUuu TMpUA CTaHAAPTHBIX YCJIOBUAX, WCMO/Ab3yS 3HAUeHUsI OKUC/IUTE/IbHO-
OCCTaHOBUTeNbHBIX MoTeHanoB HJ + H;PO, - J, + H;PO; + H0.

7. llpuBeguTe cCXeMbl 3/€KTPOJHBIX IIPOLIECCOB U MOJIEKYJ/IPHbIE YPaBHEHHUs peakLUu,
pOTeKaroLIMX MPH 37eKTPOXMMHUUeCKoW Koppo3uu ransBaHornapsl Co/Ni: a) B Kucroit cpezie; 6) BO
NaKHOM Bo3fyxe. Omnpesienite yObUIb MacChl aHO/|@ TIPM KOPPO3WM B KUC/ION cpefie 3a 20 MuH,
C/IU CKOPOCTb Koppo3uu coctaBuia 0,01 r/u.

. CocTaBbTe 3/IeKTPOHHO-HOHHbIE YDaBHEHUsI 3/IEKTPOJHBIX MPOLIeCCOB (aHOJ UHEPTHbIN) U




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUU

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

MOJIEKY/ISIPHOE YpaBHEHHe peakL|H, POUCX0sLel MpH 31eKTpoause pactBopa CoSOy4 Beurcnure
(hakTHUeCKOe KOJMUECTBO MeTaslia, IoJyueHHOro Ha Katoe ripu snektponuse Co(NOs),, ecnu
B/IEKTPOJIN3 MPOBOJW/IY B TeueHUM 1 u. Beixo/ MeTasiia 1o ToKy coctaBul 85%. YKaxure

BO3MO>KHEI€ TIDUYMHBI YMEHBIIIEHWs BbIX04d MeTaJjljld 10 CPABHEHKIO C PACUETHLIM.




6) HOPHIL[OK nposeaeHusi HpOME)KYTO‘—IHOﬁ dTTeCTallUuH, IT0OKad3dTe/IM U KPUTEPHUHU OLf¢eHUBAHUSA .

[TpoMe)xxyTouHasi aTTecTarusi 10 AUCHUTUINHE «XHMHS» BK/IFOUAaeT TeOPeTHUYeCKHe BOIPOCHI,
TO3BOJISIIOIIME OLEHUTh YPOBEHb YCBOEHMs OOyuarolMMHCSI 3HaHWW, W TpaKTUUYecKue 3a/jaHus,
BBLISIB/ISIFOIIIME CTeTlleHb CPOPMUPOBAHHOCTH YMeHU 1 Ba/ileHUH, MPOBOUTCS B opMe 3adeTa.

3aueT Mo JAHHOM AMCLUTUIMHE TIPOBOJUTCS B YCTHOU (hopMe 110 OueTam, KaXK/Ibli U3 KOTOPBIX
BKJIOUAeT 2 TeOpeTUUeCKHUX BOIMPOCA U OJJHO MPaKTHUUeCKoe 3aJjaHue.

ITokazameau u Kpumepuu oyeHueaHus 3auema:

«3aUTeHO» - OOYYaloIUHCS JeMOHCTPUPYET TIIOPOTOBbIH ypOBeHb C(HOPMUPOBAHHOCTH
KOMIIeTeHIIWIA: B XOZle KOHTPOJIbHBIX MEPOTIPUSTHI [JOTyCKATCs OIIMOKH, TIPOSIB/ISIETCSI OTCYTCTBHE
OTZIe/TbHBIX 3HAHWM, YMEeHUH, HaBbIKOB, 00yUaroIUiCs UCTTBIThIBAET 3HAUMTE/bHBIE 3aTPyAHEHUS TIPU
OTepUPOBaHUM 3HAHUSIMU U YMEHUSIMH TIPU WX TlepeHOCe Ha HOBbIe CUTYaLUH;

«HE 3auTeHO» - OOYYAOI[UICS He MOXKeT TO0Ka3aThb 3HaHWs Ha YPOBHE BOCIIPOM3BE/IEHUS U
00bsicHeHUs MH(MOpPMALUY, He MOJKET 10Ka3aTh UHTe/IEKTya/IbHble HABBIKM PeIIeHus IPOCTHIX 3a/1ay.

8. YueOHO-MeTOoquuUeCcKoe U MH(OpMAI[HOHHOE o0ecrieyeHHe AUCIMILTMHbBI

a) OcHoBHas IMTEpaTypa:
1. OcHoBbl xumun: yuebnuk / B.I'. MiBanos, O.H. I'eBa. - M.: KYPC: HULl UH®PA-M, 2014.-

560c.: - (Beicimee o6pa3oBanue: bBakamaBpwar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata obpamenus: 14.10.2019). - Tekcr:
3/1eKTPOHHBIN.

2. Konsiga, JI. T'. Xumus : yuebHoe mocobue / JI. T'. Konsipa, JI. T'. Tapactok ; MI'TY. -
Marnuroropck : MI'TY, 2015. - 1 snektpoH. onT. aguck (CD-ROM). - 3ars. ¢ tutys. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true (mara obGparieHus:
14.10.2019). - MakpooObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBefieHust AOCTYMHBI Takke Ha CD-ROM.

0) lonoTHUTE/TbHAS TUTEpaTypa:

1. Mepsauuk, H. JI. PactBopsl : npaktukyM / H. JI. Mepganuk, 3. P. Mysimna, O. A.
MuyprHa ; MarHutoropckui roc. Texumdyecku yH-T uMm. I'. Y. Hocosa. - Maruuroropck : MI'TY
vmm. [I'. WM. Hocoa, 2019. - 1 CD-ROM. - 3arn. c¢ turya. 3kpaHa. - URL
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2. Mepsnuk, H. JI. JucriepcHele cuctemsl : ipakTukyM / H. JI. Megsnuk, 3. P. MysinuHa,
O. A. MuypuHa ; MarHATOropckui roc. Texuuueckud yH-T uM. ['. V1. HocoBa. - Marauroropck :
MI'TY wm. I'. WU. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ Ttutyn. 53kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/

1/1530463/3850.pdf&view=true =~ (mata ob6paijenus: 22.10.2019). - MakpooObekT. - TekcT
71eKTPOHHBIN. - CBefleHus AOCTYIHBI Takke HAa CD-ROM.

3. Konsga, JI. I'. OKuCIUTe/IbHO-BOCCTAHOBUTE/IbHbIe peaklyyd. OCHOBBI 3JIEKTPOXUMHUM :
yuebHoe rocobue / JI. I'. Konsiga, 3. P. Mynmunaa ; MI'TY. - Maruautoropek : MI'TY, 2015. - 58 c. :

WL, TabI. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (marta obpamenus: 14.10.2019).

- MakpooOBeKT. - TeKCT : 37IeKTPOHHBIH. - VIMeeTcs meyaTHbIN aHasIor.

4. Mumypuna, O. A. Xumudeckas KvHeThKa. COCTOSHME XMMWUYECKOrO paBHOBECUS :
npakTukyM / O. A. MumypuHa, 3. P. MymiuHa, O. B. EpmioBa ; MarHUTOropckyii roc. TeXHu4eCKui
yH-T um. I'. 1. HocoBa. - Maruuroropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3aru. c

TUTY/JL. 5KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (mata obpamenus: 22.10.2019).

- MakpooObeKT. - TeKCT : 371eKTpOHHbIN. - CBeJieHHs1 AOCTYIHbBI 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

5. KoposuH, H.B. Ob6mmast xumusi: yue6. [/ TeXHUUECKMX HarpaB. U crier. By3oB /H.B.
KopoBuH —9-e u3z., mepepab.- M.: Beiciil. mik., 2007.- 557 c.: wi. - ISBN 978-5-06-004403-4. - TekcT:
Herocpe/ICTBeHHbIM.
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TeKcT : HerocpeACTBeHHbBIM.

7. Konsiga, JI.T'. KosioniHbie pacTBOPBI: METOIMUECKHE YKa3aHUs K jlabopaTopHoii paboTe 1o
JUCLIMTUTHE «XUMUsD» 711 00ydarouxcsi 10 BCeM HarlpaB/IeHUsIM TIOATOTOBKU U CITEL[HaTbHOCTSIM
Bcex ¢opm obyuenus / JI.T'. Konsga, JI.A. BoapsiH; MarHUTOrOPCKHMM TOC. TEXHUYECKUN YH-T uUM. I,
M. HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2017. — 9 c. — TeKCT : HelocpeACTBeHHbIM.

8. Komapa, JI.I'. Oxkuc/ivMTebHO-BOCCTAHOBUTE/IbHBIE peaklMU: MeTOAUYeCKue yKasaHus K
nabopaTopHOU paboTe MO JUCHUTIIMHE «XUMUS» /i1 00yYaroIMXCsl BCeX HarpaB/ieHud MOATrOTOBKU
U crieryanbHOCTel Bcex ¢opm oOyuenus / JL.I'. Kosmsima, E.B. Tapactok; MarHUTOropckuid Troc.
TexHUUeckKud yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. U. HocoBa, 2020. — 10 c. —
TeKCT : HerocpeCTBEHHbIM.

9. Komsapa, JLI'. OKUACIUTENTbHO-BOCCTAHOBUTE/IbHBIE peaklUM W 3JeKTPOXUMUUYECKUe
TIPOLIeCCHI: MeTo/uYecKasi pa3paboTka K CamMoCTosiTeNlbHOW pabore s OOydYaromIuXcsi M0 BCEM
HarpaB/IeHUsIM TIOATOTOBKY U CTielianbHOCTAM BceX (opm obyuenus / JI.I'. Konsima, E.B. Tapactok,
3.P. MynnvHa; Marauroropckuii roc. Texunyeckut yH-T uM. I'. YI. HocoBa. — Marnutoropck : MI'TY
uM. I'. UI. Hocoga, 2017. — 41 c. — TeKCT : Herocpe/ICTBeHHbIH.



10. MwumypuHa, O.A. OneKTpoxuMHueCKue TIpOLeCChl: MeTOAUYeCKue yKa3aHus K
nabopaTopHo¥ paboTe 10 AUCHUIUIMHE «XUMHs» [Jisi OOydYaromMxXcsi M0 BCeM HarpaB/IeHUsIM
TOJTOTOBKA W CIeluanbHOCTSIM Bcex ¢opm obyuenus / O.A. Mumypuna, H.M. PoauoHOBa;
MarHuToropckuii roc. Texuuueckui yH-T uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcrT : HermocpeCTBeHHBIH.

r) [IporpammMHoe o0ecnieueHue u VIHTepHeT-peCypChI:

IIporpamMHoe obecrieyeHHe

Haumenosanue 110 Ne gorosopa CpoOK AefCTBUS JTULeH3UU

MS Windows 7 Professional(an|, ;557 14 o1 08.10.2018 11.10.2021
KJ/1aCCOB)

MS Windows 7 Professional |, 7o 15 (197 062017 27.07.2018

(my1s1 K/1accoB)

MS Office 2007 Professional ~ [Ne 135 ot 17.09.2007 6eccpouHO

77ip cB0OOIHO pactpocTpadsemoe 1O 6eccpoyHo

FAR Manager cBOOO1HO pacrpocTpansgemoe I10 6eccpoyHO

IIpodeccuonanbHblie 6a3bl JaHHBIX M HH(GOPMaMOHHBIE CTIPABOYHbIE CHCTEMbI
HasBanue Kypca Cchlika

OnektpoHHasi 0a3a mepuoguueckux uzgaHuii East
View Information Services, OO0 «MIBUC»
HatmoHaneHast  MHGOpPMAaLMOHHO-aHAUTHYeCKast
cucteMa — Poccuiickuii  uHgekc  HayuHoro[URL: https:/elibrary.ru/project_risc.asp
uurtrpoBanus (PMHII)
[TouckoBass cucrema Akazemusi Google (Google
Scholar)
WudopmarivonHasi cucrema - EjadHoe OKHO
Jloctyna K MHGOpMaI[MOHHBIM pecypcam
denepanbHOe  rOCy/JapCTBEHHOe  OrO/pKeTHOe
yupexxzaeHue «®DegepanbHbIT unctutyT|URL: http://www 1. fips.ru/
TIDOMBIIIIEHHON COOCTBEHHOCTH»
Poccuiickasi  T'ocynapctBeHHass — Oubsmoreka.
Karasnoru
OnekTpoHHBIE pecypchl Oubmmotekn MITY wum.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

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

9. MaTepua/bHO-TEXHUUECKOe 00ecreueHre JUCIHIUTHHBI

MaTepI/IaJILHO—TEXHI/I‘IECKOE obecrieuenue AUCLHUIT/IMHBI BK/IFOYAeT:

Tun 1 Ha3BaHUe ayAUTOPUHU OcHalleHue ayJuTopuu
YueGHble ayAUTOPUM /i IPOBeJleHUs1 | MynbTUMeAuiHbIe cpencTBa XpaHeHwUsl, nepesauu u
3aHATUHN JIEKLIMOHHOTO THUIIA nipe/iCTaB/eHUs1 HHQOpMauu

YuyebHble ayAuTOpUH Anst poBedenus | OOOpyJoBaHKe /IS BBLIMOIHEHHs TabopaTOpHBIX paboT,
nabopaTopHbIX 3aHATUH, TPYNNOBBIX U | ypviyecKas 10CY/a, PeaKTHBBL,

VH/MBHU/YaJbHBIX KOHCYJIbTAL[UH,
A Ay y H HaI’]IH,E[HbIe MdaTepHraJsbl: T{:16JII/ILU:I, CXeMblI, ITJIaKAaTHhI.
TeKyIero KOHTPOoJIs U

MPOMeXXYTOUHOM aTTecTaluu

Ilomemenns AN CAMOCTOATEILHON [TepcoHanbHble KOMIbIOTEPHI ¢ TlaketoM MS  Office,




Tun u Ha3BaHUe dyJUTOPUHU

OcHalleHue ayIUTOpUA

paboThl 06yuarouxCs

BBIXOZIOM B VIHTEepHET U C [OCTYIIOM B 3€KTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYIO Cpe/ly YHUBEPCHUTETa

[TomeltieHus /71 XpaHEeHUS U
Npo¢uIaKTHUeCKOro
00cTy>KuBaHUSI yueOHOTO
000py/J0BaHUs

Cresnnaxku, ceiidbl AJisi XpaHeHUs1 yueOHOT0o

obopyoBaHust
VHCTpyMeHTHI AJis peMOHTa 1abopaTOpHOro 000py0BaHUS.




	Тест №1
	Перечень теоретических вопросов к зачету:


