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1. lesin ocBOeHUSI TUCHUILINHBI
[lensiMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsSeTCsS (opMupoBaHue (QyHIAMEHTATBHBIX
3HAHUA B O00JIaCTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIUX OCHOBHBIC TIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XHMMHUYECKHUX COCJAMHEHHI; pa3BUTHE HABBIKOB
CaMOCTOSITENIbHON pPabOThl, HEOOXOMUMBIX HJIsi MPUMEHEHHsS] XMMHUYECKUX 3HAHUNA TpU H3y4YECHUU
CIIELIMAJIBHBIX TUCLUIUIMH U JaJbHEUILEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecT0 AHUCUMILIMHBI B CTPYKType 00pa3oBare/ibHOM MNPOrpaMMbl MOATOTOBKH
0akajiaBpa

Huctmmuaa b1.b.11 «Xumus» Bxoaut B 0a3oByro dacTh Onoka 1 oOpasoBarenbHON
MIPOrpaMMBl.

Jlyis u3ydeHus: AUCHMILTUHBI HEOOXOAUMBI 3HAHUS, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3ynbTaTe MOJy4YeHHUs CpeaHero (MOJIHOro) oOmiero oOpa3oBaHUS IO AUCHUIUIMHAM «XUMUS»,
«Du3ukay, «MaTemMaTukay.

3HaHUA U YMEHHS OOYYaromIMXCs, MOMyYeHHbIC MPH M3YyYECHUH JaHHOW TUCIUIUIMHBI OyIyT
HEOOXOAMMBI MM TIPH JalbHEHIIEM HW3Y4YeHUHM Takux aucuuiuidH, kak b1.b.08 «be3omacHocTh
KU3ZHEIESATEIIbHOCTU Y.

3 Komnerenuuu odyuaionierocsi, gopmupyembie B pe3y/ibTaTe OCBOCHHS IMCUUILIMHBI U
IUVIAHUPYeMble Pe3yJibTAThl 00y4eHHus

B pesynbTare 0CBOCHHS TUCIHMILIHHBI «XUMHs» 00yUJaroMMNACs JOIDKEH 00J1a1aTh CIeAYIOIeH
KOMIIETEHIINEN

CTpyKTYpHBIH 371EMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUS
KOMITCTCHITHT
OIIK-1
CIIOCOOHOCTBIO MPEJICTABIIATH a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAYyYHYIO KapTHUHY MUpPa
Ha OCHOBE 3HAHUS OCHOBHBIX IMOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMAaTUKHU
3HaTh - OCHOBHBbIE XHUMHUYECKHE TIOHSATHS, TOJIOKEHUS U  3aKOHBI,
MO3BOJISIIOIINE TPEJICTABIATh aJeKBAaTHYI0 COBPEMEHHYIO Hay4YHYIO
KapTUHY MUDa,
- COBPEMEHHBIC HAIIPaBJICHUS PA3BUTHS HAyYHBIX TEOPHIA;
- METOJbl TEOPETUYECKOr0 U HKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS B
00J1aCTH XUMHUHU
YMerb - peliaTh pacueTHbIE 3314 IPUMEHUTENILHO K MaTepralry IporpamMmmsl;
- TPOTHO3UPOBATH BO3MOXKHOCTH TMPOTEKAHUS CAMOIPOU3BOJIBHBIX
MPOIIECCOB B PA3JIMUHBIX XUMUYECKUX CUCTEMAX
Bnaners - HaBBIKAaMU MPUMEHEHUSI COBPEMEHHBIX XUMUUYECKUX 3aKOHOB U TEOPUI
B npoeccroHaNbHON 1eSTeNbHOCTH,
- TIPAKTUYECKUMH HABBIKAMH TEOPETHYECKOTO W IKCIEPUMEHTAIBHOTO
WCCHEAOBaHUS JJisi aJeKBATHOIO MPEACTABICHUS] HAy4YHOW KapTUHBI
MHpa

4. CTpyKTYpa M coepKaHHue AU CUHUIIHHBI
OO11ast TPYA0EMKOCTh AUCIUILIMHBI COCTABISAET 3 3aU4eTHBIX eAUHMIBI 108 akaj. 4acos:
- KOHTaKTHas padbora —55,9 akaj. 4acos:
- ayuTOopHasa pabdora — 54 akaj.daca;
- BHeayuTopHas — 1,9 akazg.gaca
- camocTosATeNnbHas padorta — 52,1 akaj.uyaca.
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1. Xumuueckasi TepMOJMHAMUKA 2 6 4/21 8 |- oopmnenue oTyeTa no [3amura JsabopatopHoir padotsl.|OIIK-1
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- pemieHue gomaiHero 3aaanus Ne 1; | TectupoBanue.
- CaMOCTOSITENIbHOE U3yueHHe
yueOHOW U HAyYHOU JIUTEPaTYpBhl.
2. XuMnyeckasi KHHETHKA 2 6 2 6 |- oopmienue oTyeTa no|3ammra nabopatopHoit pabotsl.|OIIK-1
nabopaTopHoO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue.
-CaMOCTOSATEIbHOE U3YUEHHE yueOHOU
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpHI 2 8 421 8 |- odopmiieHne oTyeTa no (3amura JnabopatopHoir pabdoTsl.|OIIK-1
nabopaTopHoii padore; HomamHee  3amanue  Ne  3.|-3yB
- pemenue gomMamnHero 3aganus Ne 3; | TectupoBanue.
-CaMOCTOSTENbHOE U3YUYeHUE Y4eOHOMH
Y HAYYHOU JIUTEPATYPBL.
4. luciepcHbIe CUCTEMBI 2 4 2 6 |- odopmiieHne oTyeTa no (3amura nabopatopHoi pabdoTsl.|OIIK-1
nabopaTopHoii paboTe; Tectuposanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y HAy4YHOH JIUTEPATYPBI.
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5. OxucnurensHo-| 2 4 2 6 |- oopmnenne oryera no|3amura nadopatopHoit pabotsr. |OIIK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; Homamnee  3amanne Ne  4.|-3yB
- pemieHue gomaiiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 421 | 18,1 |- odopmiieHue oTyera no|3amura JaboparopHoit pabdoTsl. |OIIK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pemenue gomarnHero 3ananus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3Y4YCHUE YICOHOMH
Y HAYYHOU JIUTEepPaTypHI.
HToro nmo nucuunjInHe: 2 36 |18/6M | 52,1 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpomecce mpenomaBaHus —JAUCHUIUIMHBL  «XUMHUS»  NPUMEHSETCS  TPaIUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAS! 00pa30BaTeIbHbIe TEXHOIOTHH.

Jlexiuu TpoXoAAT Kak B HH(pOpMANMOHHOW (opme, rae MMeeT MECTO IOCIIeI0BATEIHLHOE
U3JIOKEHHWE MaTepuasia B  JUCHUIUIMHAPHOM  JIOTHKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO
BepOaTbHBIMH CPEICTBAMHU, TaK U B (hopMe JEKIMN-Oece bl YIIH AHANOora ¢ ayJUTOPHEH, JEeKIul ¢
MPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYJIbTAllMil, TJOE TEOPETUUYECKHI
Marepual 3apaHee BbIIACTCS CTYJIECHTaM ISl CAMOCTOSITEIbHOTO U3YUEHHUSI, 1JIs MOATOTOBKH BOIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 53TOro B JEKUHUHU MOTYT HCIOJIB30BATHCS BJIEMEHTHI MPOOJIEMHOTO H3JI0KEHHS.
[TpoGeMHas IeKIMsl HAYMHACTCS C BOIIPOCOB, C TOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B XOJI€ U3TI0KEHUS
MaTepuaga HeoOXOAUMO pemuTh. Takas JeKuus MpeacTaBiseT coOOl 3aHsATHE, IMperoJararoiiee
WHULIMMPOBAHHOE TIpEnojaBaTeIeM NPUBJICYCHUE ayAUTOPUU K PEUICHUI0 KPYMHOW Hay4dHOU
npoOJieMbl, pPAacCKpbIBa€T BO3MOXKHbIE IYTH €€ peIIeHUs, I0Ka3blBaeT TEOPETHUECKYI0 U
MPAKTUYECKYI0 3HAYUMOCTh JOCTHKeHHH. Ha mpoOnemMHO# JIeKIMM HOBOE 3HAHHUE BBOJMTCS Kak
Heu3BecTHoe A oOyyatonuxcs. [Tonyuennas undopmanus ycBauBaeTcst Kak TIHYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIs ceOs 3HAHUSI.

Ocoboe MecTo B Tpolecce MNPEnoJaBaHUs TUCHUILUIMHBI «XUMHUS» 3aHUMAIOT JIEKIUU C
WCIIOJIb30BAaHUEM JICMOHCTPAIMOHHOTO XMUMHUYECKOTO JKCIIEPUMEHTA, KOTOPBIA MO3BOJISIET HanboJee
MOJIHO PpEeaU30BaTh METOJ MPOOJIEMHOro OOy4YeHHsS dYepe3 IOCTaHOBKY MpPOOIeM € IMOMOUIBIO
JNEMOHCTpALIMK  SIBJICHUHM, peaKkIuil WIM MporeccoB. Bo3MOXHO oOBeaUHEHHWE B JIEKIIMOHHOM
M3JI0’KEHUU MTPUEMOB MBICIIEHHOTO M peaibHOr0 SKCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTH (DOPMUPOBATH
3HaHUS 00Jiee BBICOKOU CTENeHU 0000IICHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH  00pa30BaTEeNIbHON  TEXHOJIOTHH
MPOBOJATCS JIGKIIUU-BU3YAJIU3alMK, B XOJE KOTOPBIX H3JIOKEHUE TEOPETUUYECKOr0 Marepuana
COIIPOBOXKAAETCS MPE3CHTAIINECH.

JIeKIMOHHBIN MaTepHuas 3aKpeIvIsieTcss B X0/€ JIa0opaTOpHBIX paboT, B X0JIe KOTOPHIX yueOHas
paboTa MPOBOAUTCS C pEalbHBIMH XUMHYECKMMM BemiecTBaMu. Ha maGopaTopHbIXx paboTax
BBITIOJIHSIFOTCS TPYNIIOBbIE WM WHIUBUIyaJIbHBIC 3aJaHus 10 NpouaeHHON Teme. I[IpoBenenue
1abopaToOpHBIX pabOT HEOOXOAUMO MPENBAPATh WHCTPYKTAXKEM MO MpaBuiaM 0e30MacHoil padoTHl B
xuMudeckon mabopaTtopunr. OCHOBHBIM YCIOBHEM JIONyCKa CTYACHTOB K JiabopaTtopHoil pabote
ABIIAETCS WX oOs3aTenbHas MOJATOTOBKA K HEH C COCTaBICHHEM TEOpeTHYecKOro BBeneHUs. [Ipu
MPOBEACHUU JTAOOPATOPHBIX 3aHITHH HCIONB3YETCS METOJ KOHTEKCTHOTO OOy4YeHHUs, KOTOPBIi
MO3BOJIIET YCBOUTh MaTepHall MyTE€M BBISBICHUS CBA3€H MEXJYy KOHKPETHbIM 3HAHMEM U €ro
npumeHeHueM. Kpome Toro, 1menecooOpa3HO HCHOJB30BaTh  TEXHOJOTHIO  KOJUIEKTMBHOI'O
B3anMoOOOyueHus (mapHyro paboTy) Tpex BHUIOB: CTaTHuYecKas Tapa, JUHAMHUYecKas Tmapa,
BapuallMOHHAas Tapa; COBMEIIAsl €€ ¢ TEXHOJOTHEeH MOIYJIbHOTO 00ydeHUsl. BBIOTHUB IKCIIEPUMEHT,
oOyuatomuecs: GopMyIUpyrOT 0000IIEHHBIE BBIBOABI IO CEPHH OMBITOB, UCTIOIb3Ys MPUEMbI AaHAIOTUU
Y CpaBHEHUS.

CamocTtosTenpHas padoTa o0yJaroluxcs SBISIETCS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BuTHs MOTpeOHOCTH K OyaymeMy camooOpa3oBaHuioo. CamocTosiTebHas paboTa 00ydYaromuXxcs
BKIIIOUaeT B ceOs caMble pazHooOpa3Hbie (HOpMBI y4eOHOU NeATeTbHOCTH: BBHIMOJHEHUE TOMAIIHUX
3a/IaHni, 3aBeplieHrue OoQOopMIICHUS JIa0OpaTOPHBIX PAOOT, MOATOTOBKA K MPAKTUKYMY, H3YYCHHE
OCHOBHOTO U JIOTIOJHUTENHHOTO MaTepuana Mo y4eOHMKaM M TOcoOusSM, YTeHHe M MpopaboTka
Hay4yHOM nuTepaTypbl B OMOIMOTEKe, HamucaHue pedepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBHYMaM, 3a4eTaM, UTOTOBOM aTTeCTal|H.

CamocrosiTtennpHass paboTa oOydaromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepualia, U3JI0KEHHOTO MpernojaBaTelieM, Ha MpopabOTKy TeM, OTBEJACHHBIX Ha
CaMOCTOATEIIbHOE M3yYCHHE, Ha TMOATOTOBKY K JaOOpPaTOPHBIM 3aHSTHSM, BBIMOJHEHUE TOMAITHUX
3aJJaHU¥ U TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTENFHOMY KOHTpOIII0. [loMuMo 3TOoro0, obydaromuecs
MPEACTABIISIIOT PE3YJIBTATHI CBOEH CaMOCTOSTEIILHON pabOThI B BU/E TIPE3CHTAIU.

CamocTtosTenpHas paboTa 00ydaromuxcs Mo AUCHUTUINHE «XUMHUS» BKIIIOYAET PEIICHUE 3a/1a4
U BBINOJHEHHE 3a/laHui  pPENpOAyKTHUBHOTO  XapakTepa IO aJrOpUTMy, MPEAsoKEHHOMY
MPENo/1aBaTeIeM.



[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHHOTO KOHTPOJISI OCHOBHBIMU 33JjauaMu, CTOSIIIIUMHU
nepel MperoaaBaresieM, sSBISIOTCS: BBISBICHHE CTENICHH IMPaBUIBHOCTH, 00beMa, TNIyOMHBI 3HAHHM,
YMEHUW, HAaBBIKOB, IIOJIYYEHHBIX IPH M3YYCHHHM Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MMOTYYECHHBIX 3HAaHUH, YMEHUM U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEIACTBA IO3BOJSIOT 3KCIHEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTpoJisa. OOydaromUMCsl TPEAJIararoTCs TECThl M 3aJa4d B DJEKTPOHHOM BHIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepKHU. B oTiMume OoT OOBIYHOTO TECTUPOBAHMS TaKOW CIOCO0
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JIF00O€ BpeMs IPOUTH TECT, MPOAHATU3UPOBATH OIIMOKU U MPOUTH
TECT BTOPUYHO.

B nomosmHeHnn K Kypcy «XHMHH» OOYYaOIUUCS MOXET MPOWTH B JIHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oOBSICHSET M U3MEHSET OKpyx)atomuii mupy». Kypc cocrout uz 10 nexmmid.
Kypc nexumii ma€r nepBoHayalnbHOE NPEACTABICHHE O XUMHHM U €€ POJIM B KU3HM YEIOBEKA M
obmectBa. OH COCTOUT M3 JIBYX yacteid. IlepBas U3 HUX pacCKa3bIBacT O TOM, KaK XUMHUS OOBICHICT
OKPY’KaIOIIUA MHP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KaK HMAYT XUMHUYECKHME PEaKLHUH, KaKue
BEILIECTBA OIPEEIISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh MOCBsIIEHA MPUKIATHBIM aCleKTam
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YIYYIlIaeT MOBCEAHEBHYIO KU3Hb
moneld. B Hell pacckas3piBaeTCsl O LEHHBIX MPOJIYKTaX XUMUYECKOW MPOMBIINIIECHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPIHH M HOBBIX MaTepHallaX, HOBBIX BEIIECTBAX, UCIOJb3yeMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTAaX M KpackaxX. EjkeHenenbHble 3aHATHSA OyAyT BKIIOYATH MPOCMOTP
TEMATUYECKUX BUJICOJICKIMN U BBIIIOJIHEHUE TECTOBBIX 3a/laHUM C aBTOMATU3UPOBAHHOM MPOBEPKOI
pPE3yNIbTaTOB W TBOPYECKUX 3aJaHUM C MOCIEOYIOIHUM oOCykiaeHrueM Ha ¢opyme. Kypc sBisercs
o011eo0pa3oBareIbHbIM, HE TPEOYET CrIeUaaIbHOM MOATOTOBKH U PACCUMTAH HA IIUPOKYIO ayTUTOPHUIO
CIIyIIaTENIeH, B MEPBYIO OYepeb 00YUAIOIIUXCS HEXUMUYECKUX BY30B U (DaKyJIbTETOB U JIIOACH, yKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHME, HO JKEJNAIIUX Ooyblle y3HaTh 00 OKpYXKallleM MHUpe u
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATENbHOM PadoThl 00yUaK0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensercs Ha ayAuTOpHYIO, KoTopas
MIPOMCXOJUT KaK BO BpEMs JIaOOpaTOPHBIX 3aHATHUH, TaK U Ha IUIAHOBBIX KOHCYJIbTAlMSX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTaMHM OTYETOB IO JIaOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3aJIaHUM.

AyauTopHasi camMoCTOsATENbHass paboTa oO0ydalomuxcs TpeanosjaraeT MpoXOoXKIeHUE
TECTUPOBAHUS M0 KaXJAOMY pa3feny AUCHHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIMPOCY Mpeaaraercs YeThlpe BapuaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA MyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJLTOB B Kaxk 1ol TeMe Kypca — 10.

BapuaHThI TeMaTHYeCKHX TECTOBBIX 3aJaHUIl JJIsl TEKYIEro KOHTPOJIsI
XuMu4yeckasi TepMOAUHAMHMKA
B tecrax mo Teme «Xumudeckas TEpPMOJAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oayia.

Tecr Ne 1
1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLIUU cucmema O3HAYaeT:
a) HUCXOIHbIE peareHThl
0) MPOIYKTHl XUMUYECKON peaKiuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIIuu
2. TlepBerit 3aK0H (TIEpBOE HAYAIIO) TEPMOTMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
0) K=R/Nx r) AU= Q-W
3. B sK30TepMuueckoil peaxium:
a) SHTAJIBINS PEAKIIMOHHON crucTeMbl noBbimaetcs (AH > 0)
0) TertoBoit A3 ekt peakiuu orpunareneH (Q< 0)



B) DHTAJIBIIUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
F) JaBJICHUC peaKHHOHHOﬁ CHUCTEMBI ITOBHITIIACTCS
4. CranmapTHble TeTUIOBbIE 23((EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct

5. Kakue u3 NpUBEICHHBIX PEAKIUi SBISIOTCSA SHAOTEPMUIECKAMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Momb
6)H,+4/20,=H,0, AH = -242 K]Ix/moib
B) 1/2 N2+ 1/2 O, =NO , AH = 90 K]I>x/Mo1b
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpazoBaHMs okcuia azoTta ( || ) B
CTaH/IapPTHBIX YCIOBHSX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r)NH3z+5/20,=2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcruaa menu( || ) mo peakuuu :
CUuO () + C (rpagum) = CU (¢ + CO (y, mornorunocs 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
Hns peaktmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEYEHHS PEAaKIIMK IPU CTAaHAAPTHBIX YCIOBUAX U IpH Temreparype 627°C.

o

BemtectBo AH®95 (KI>x/MOB) S%9s (Jx/Momp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B otBete ykaxute 3HaueHus sHepruu ['mOOca mpu CTaHIApTHBIX YCIOBUSX, IPU TEMIEpaType
627°C n TemmepaTypy Hadajla peaKkIuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcst SHTPOMHSI PU Pa3NI0KEHUU KapOoHaTa KaIbIus?
a) YBeIMUMBaETCS B) HE YMEHbBIIIaeTCs
0) yMeHbIaeTcs ') HE 3HAI0
10. [lanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 ® AH<O
MOXET CAMOIIPOU3BOJILHO MPOTEKATh
a) B MPSIMOM HaIpaBJIEHUN B) HE MOXXET MPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HaI0

XuMHYeCKass KHHEeTHKA
B Ttecrax mo Teme «XwWMHUeckas KWHETHKA». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amanus oneHuBatorca B 0,5 Oamna; miectoe, ceibMOe, BOCBMOE, AEBITOe U necsitoe — B 1 Oami, a
OJMHHAAIATOE — B 2,5 Oaja.
Tecr Ne 1

1. Pa3zgen xumuu, U3ydaronuil CKOPOCTH U MEXaHU3MbBl XUMHUYECKUX PEaKINi, Ha3bIBACTCS

a) XUMHU4ecKasi TepMOIUHAMUKA

0) TepMOXHUMHUS

B) XMMHYECKasi KHHETHUKA

2. CKopoCTh XMMHYECKOHN peaKIuu — 370 ...

a) BpeMsi, 32 KOTOPOE MOJHOCTHIO PaCXOyeTCsl OJTHO M3 UCXOIHBIX BEIIECTB

0) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEAareHTOB (MJIM MPOAYKTOB) PEaKIIMU B €IMHUIY BPEMEHH B

eIuHHIe O00BheMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEaKLUK K MOMEHTY OKOHYAHHSI peakluu



3. B kakux eguHUIIAX BRIPAKACTCS CKOPOCTh XUMUYECKOU PEAKIIHH?
a) MOJIb JI et
0) Ge3pa3zmepHas BEIMYMHA
B) MOJIb" C
4. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUUECKUX PEaKIHii?
a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIOHHOTO cocy/a
5. CocrosHue  XMMHYECKOTO  paBHOBECHS  OOpaTUMBIX  MPOLECCOB  KOJIUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIICHTPAIUSAMH IIPOTYKTOB PEaKIIUU
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BhIpakeHUE AJIi CKOPOCTH peaKluu
4 NO(F) +6 Hzo 4 NH3(F) + 502 D)
a) V =k[NOJ*[H20] 6)V =K[NH3][0;] B)V =Kk[NO]‘[H,0]°
Kak 3anumercs Bblpa)KeHI/Ie JUTS KOHCTaHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamme Mokas3bplBaeT 3HAYCHHUE TEIIOBOTO 3 QeKTa peakinu?

ayl E % .
4
0) 2 2
v
B) 3 'y
4 3
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XOJl peaKkiuu
9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pAKEHHOW HA TUarpaMMe K Bompocy 87
a) HK30TepMHUUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIisl OMUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBnoBecue peaknuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMelIaeTcs BIEBO.
a) IPY IOHM)KEHUH TeMIIepaTyphl
0) Ipy MOBBILIEHUH TEMIIEPATYPHI
B) IIPH MTOBBIIIICHUH JIaBICHUS
11. Jnsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpoOl TeMmnepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHas KOHILEHTpalus BoaopoAa paBHa 1,2 Monb/n. Beraucianre ucxomHyro
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI
B rtectax mo teme «PacTBOphl»: HepBoe 3ajJaHUE OLEHUBaeTcs B 1 Oami; BTOpoe, TPEThE,
4yeTBepToe, MATOe M IecToe 3afaHus - B 1,5 Oamna; ceapbmoe, BOCBMOE, JEBSITOE M JIECATOE — B
0,5 6amna.

Tect Nel
1. dns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K*+ S0, = K;S0,



2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)zd + SO,*
4) Cu*" +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

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

4. Jlna noxasnenus rugponusa xiaopuaa xpoma (I1I) cnenyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) 100aBHTH IICIOYb

3) pa30aBHUTH PaCTBOP BOAOK

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, NPUTOTOBIEHHBIM M3 THApOCyib(dara KajablMsg M BOIBI, CyMMa
KO3 GHUIHMEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIINH PACTBOPEHHOT'O BEIIECTBA — 3TO

13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BeIcHIE
pactBopumMoctu Ag2C,04

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILLICHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJIMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEIIECTBA K 00BEMY pacTBOpa
8. K cmaObiM 251eKTpoiarTaM OTHOCUTCS . ..

1) TUAPOKCHT aMMOHUS

2) TUAPOKCHU] KaHs

3) XJIOpU KaJIbIUs

4) mapraHIoBas KHCJIO0Ta
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJICH MOTYT MMETh HICJTOYHYIO WM KUCIYIO Cpemy.
[IpyuuHoOii 3TOTO ABIAETCA ...

1) anexTpoinu3 coneit
2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH
3) rumpaTHpOBaHUE COJCH
4) ruapoaus conei
10.3nauenue PH uucroii Boawt ipu 25°C cocrasiser
11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuil yausepcurer um. I.J11.Hocosa
JAucnepcHble CHCTEMBbI
B Tecrax no teme «JlucnepcHble CHUCTEMBI»: NEPBOE, BTOPOE, TPETbE M UYETBEPTOE 3aTaHMs
OIlEeHUBAIOTCA B 1 Oyt maATOE M IIeCcTOE 3aManus - B 3 Oayia.
Tect Nel
1. VYxkaxwure pazMepbl 4YaCTHUI] KOJJIOUTHBIX CHCTEM
1) wmenbie 1 HM
2)  Gombire 100 HM
3) or 1 am g0 100 M
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MIOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2)  aHUOHBI
3)  moNSpHBIC MOJIEKYIT
3. Jlna xakoro 3JeKTPOJUTA MOPOT KOATYJISAUHN KOJUIOU/IA C MOJIOKUTEIIFHO 3apsKEHHOM YyacTuiiei
JIOJKEH ObITh HAUMEHBIINM?
1)  xmopua Kajus



4.

2)  cynbdar Kaaus
3) oprodocdar kanus
Mu1ienia 30715 IMeeT CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO CTabuiau3aropa?

1)  xmopun xenesa (111)
2) Boma
3)  rUAPOKCHI KaHs
[Tpu B3ammopeiictBuu 20 mu 0,001H nHutpara ceunma (1) ¢ 10 mun 0,02H cynbdara xamus
obpasyercs 3076 cyabdara ceunna (I11). K kakoMy 31ekTpoay HOKHBI IEPEMENIAThCS YaCTHUIIBI
JTUCTIEPCHOM (a3bl MpH IEKTpoIH3e?
1)  HaxomaTcs B COCTOSHUM JHHAMHUYECKOTO PAaBHOBECHUS
2) K Karoay
3) kaHony
B nBe k01061 HanuTO 1o 50 MiT 307151 THAPOKCH A xele3a. [ljig Toro 4Toobl BbI3BaTh KOATYIISILIHIO
307151 TOTPeOOBANIOCH JO00aBUTE: B mepBy0 — 5,3 Mi 1H pactBopa xJopuaa Kanus;, B APYTyrO —
18,7 mn 0,00lH pactBopa d¢ochara HaTpus. Brerumcnute nmopor Koaryiasiuu Kaxaoro
AIIEKTPOJIHTA.

OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE MPOIECChI
B Tectax mo teme «OKHCIUTEIIEHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE U IATOE 3aJaHus oleHuBaroTes B 0,5 Oaa; mectoe — B 1 6aii; cebMOe M BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 0ajUIoB.

Teer Ne 1

1. OxucauTeNh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...

\S}

(98]

o)

\‘

[o¢]

\O

1) yBenMUYMBACT CBOIO CTEIICHb OKUCICHUS
2) TPUHUMACT AJICKTPOHBI
3) oTmaeT CBOM DICKTPOHBI
. IIporecc BOCCTaHOBIIEHUS UMEET MECTO B Cllydae, KOrja ...
1) HelTpanbHBIC ATOMBI IPEBPAIIAIOTCS B MOJI0KUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHYHBACTCSI
. I3 mpencraBineHHbIX HUXKE peakunii kK OBP nucnponopuinoHMpoBaHUs NPUHAIIIEKHUT ...

1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOI
2)  aKTUBHbIC HEMETAJUIBI
3)  3JEeMEHTHI, HAXOMASAIINECS B CPEIHEH YaCTH MEPHOIUUSCKOM CHCTEMbI

. CTeneHn OKHUCIICHHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHUIE BOJOPOIa COOTBETCTBEHHO PABHHI ...

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1

. [lepmanranat kaius B OBP, npoTekaromux B KUCION cpeie, BOCCTAHABIUBAETCS JI0 ...

1)  xaruona Mn?*
2)  manrasar-nona MnO;%
3)  okcuaa mapranmna (1) MnO

. B peakmuun, nporekaromieir mo cxeme Cr,S3 + KNO;3; > K,CrO4 + K;SO4 + NO okucienuro

MIOJIBEPTAIOTCS CIICAYIOIIUE HIIEMEHTHI ...
1) asorucepa

2)  cepau Xpom

3)  XpoM H a30T

. Cymma k03(ppuLIMeHTOB B peakiuu, MPUBEICHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyoyy = ... paBHa



1) 30 2) 26 3) 35
DJIEKTPOXUMHYECKHE CHCTEMbI
B Tecrax mo Teme «DNEKTPOXUMHYECKHUE CHUCTEMBI»: IIEPBOE, BTOPOE W IISATOC 3aJaHHS
OILICHUBAIOTCS B 1 6asut; TpeThe U 4eTBepToe 3ananus— B 1,5 Oaia; mecroe u ceapmoe — B 2 Gana.
Tect Nel
1. DnexTpoaHbBIN TOTEHIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbumana
4) Appenuyca
2. Paccunraiite DJIC ramsBanudeckoro snementa Mg|IMgSO,||CuSO,|Cu mpu cranmapTHBIX
YCIIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HATpaTa cepedpa?
1) Bomopon
2) cepebpo
3) as3oTHas KUCIIOTa
4) KHCI0opOJ
4. VYxaxuTe CyMMy KO3 (PHUIMEHTOB B ypaBHEHHUHU 3JIEKTPOIU3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TpHUBEOCHHBIX  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIHMHA  MPOTEKAeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH D3JIEKTPONU3e Cyib(ara IUHKA, KOTOPBINA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°°
7. TlpuBemuTe CXEMBI DIIEKTPOAHBIX MPOIECCOB W MOJEKYISIPHOE YpaBHEHHE pEaKIuH,
MPOTEKAIOIIEH MPHU 3JICKTPOXUMHUECKOW KOPpO3uW raibBaHomapbl Zn|MQg B CepHOKHUCIION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

Breaynuropnas camocrosiTerbHas paboTa 00ydaromMXCcs OCYIIECTBISCTCS B BHJIC WU3YYCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pasliely C MpopaboTKoN marepuana; opOpMICHHS OTUYETOB IO
nmabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JOMAIITHUX 3aJJaHUH.

BapuaHThl TeMaTHYeCKMX JOMAIIHHUX 3aJaHUI /151 BHEAyIMTOPHOI CaAMOCTOSATEIbHOI PadoThI
CTYJEHTOB 110 TeMaM
Jlomanraee 3aganme Ne 1
1o TeMe «XHMHYeCKasi TePMOTAUHAMHUKA»




B nomamnem 3amanum 1o TeMe « XUMUYECKas TEPMOJAMHAMUKA»: TIEpBasi 3aja4ya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6a.

3amaga Nel

Hus peakumn CHy ) + CO2 (n = 2 CO () + 2 H, (y onpenennre BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPH CTAaHAAPTHBIX YCIOBHAX W Mpu Temreparype T = 927 0C,
ecli TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE€ PEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS SHTPOIHHU.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaga No2

Beraucnure remnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHo (1), mons3ysice
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICTUTCS U
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoH,?

3ajgauga Ne3

I[To TepMOXMMHYECKMM  ypaBHEHHUSM  pacCuuTaiTe  TEIIoBOW  3PGEeKT  peakiuu:
Hy ) + CO2 ) = CO (py + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) H, @ T 15 0, = H,O )» AH =-241,9 x]JIx;

6)2 CO ™ T 0O, ®= 2 COy () AH = -566,2 xJ]x.

Jomamnee 3aganue Ne 2
1o TeMe «XHMHYeCKass KHHETHKA»

B ngomamnem 3amaHuu mo teme «XHUMHUYECKas KUHETUKay: MepBas 3ajadya oleHuBaercs B 1,5
Oama; Bropast — B 0,5 Gaiuia; TpeThs, 4eTBepTast u nsAtas — B 1 6as.

3amaya Nel

Peaknusa nporekaer no ypapaenuro: O, ) +2 CO y = 2 CO; (. HavaneHbele kOHIEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIeHHE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIMAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM OJTO K€ KOJMYECTBO BEIIECTBA BCTYNMHT B PEAKIMIO MPHU
temmneparype 200 °C, ecim TEeMIEPaTypHbIH K03()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKITuu?

3amaua Ne3

Haiinute HavambHbIE KOHIICHTPAIIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHS PEAKIIUU:
Fe (n + H20 ) = FeO () + Hy (1), eciu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIUX BEIIECTB PABHBI:
[H,0]=0,3moms/11, [Hz] = 0,4 Monb/i1.

3amaua Ne4

Jia peakmonnon cucremsl: CO y + HoO ) = COz (y + Hy (7 HavanbHBIE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpenenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICTYIOIMIMX PEAKIIUNA:

Nz(l—) +3 Hz(l—) =2 NH3(]-)’ AH = -92,2 KI[)K,
COz(r) +C () = 2 CO(F), AH =+160,5 xJ[x;
CO(r) + HQO(r) =COs @ t Hg(r), AH =-41,1 k]I x.

VkaxuTe HapaBJICHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE MOCTOSHHO, O) MpH TMOBBIIICHWU MNaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jomaninee 3aianue Ne 3
no teme «PacTBopbn»

B nomamHem 3amaHuu 1mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThsi M IATas 3aaadd
orieHuBaercs B 1 Oamn; yerBepTas u mecras — B 0,5 Oana.



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

onosa (Il) ¢ mmotHocThIO p = 1,405 T/MN?

PaccuunTaiiTe: a) MaccoByro J0JII0O BeHIeCTBa B pPacTBOpe; 0) MOJAPHYIO KOHIICHTPAILHUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTb; ') TUTP; J1) MOJBHYIO JIOJIIO BEIIECTBa B pacTBOpE.

3amaga Ne2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAalIeHHbIE HMOHHBIE YpaBHEHMsI peakuui
B3aMMOJICHCTBHS CIEIYIOUINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JBa MOJIEKYJISPHBIX YPABHEHUS PEaKUUi K CIEIYIOIIUM HOHHBIM:

Ba*" + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned

Boruncnure pH 0,05M pactBopa cepHO KUCITIOTHI.

3amaya NeS

Kakue u3 ciemyrommux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbte
WMOHHBIC U MOJIEKYJSIPHBIE YPaBHEHUS TUIPOJIHM3a COOTBETCTBYHOIUX conieil. Kakoe 3nauenune pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Bozbl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jdomamnee 3axanue Ne 4
no TeMe « OKHCJINTENbHO-BOCCTAHOBUTEIbHbIE MPOIECCH»

B nomamuem 3amanun mo temMe «OKUCIMTETbHO-BOCCTAHOBUTEIBHBIE MPOILIECCHI»: IepBas
3amava orieHuBaeTcs B 1,5 Gauia; BTopas — B 2,5 6anma; TpeThs — B 1 Gai.

3amayga Nel

[Tonbepure KOIPGUIUEHTH B ypaBHEHUSX OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIHM.
VYKaxuTe TUI KaKI0N peaklvu.

PaccunraiiTe SJIEKTPOABIDKYIIYIO CHJIy ¥ ONPEISIHTE HAIpPaBIEHHE CaMOIPOU3BOJILHOTO
MPOTEKaHUs TMEPBOM peakluu MPU CTAHAAPTHBIX YCIOBUSX, UCIONB3YS 3HAYEHHUS OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX ITOTEHIIHAIOB:

HJ + H;PO, — J, + H3PO3; + H,O

HNO, — HNO;3; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl + 0O, + H,O

NH4R€O4 +H, — Re + NHj3 + HQO

KBrO — O, + KBr

3amaga No2

CocTaBbTe ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,0, + NaOH —

Bi(OH)3 + NayS,05 + NaOH —

Bi,O; + C —

Mg + HNOs3 (paz6) —

3agaua Ne3

Jlaubl 1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mmapbl: KNO;, KNOjz;; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuield CTAaHAAPTHBIX OKUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUANIOB, COCTABHTE



ypaBHEHHE BO3MOXKHOH peakumu B ykasanunoir cpeme (HNOs3). Paccuwmraiite 3HaueHme
JJIEKTPOABUIKYILEH CUIIBI PEAKIUU.
Jdomamnee 3axanmne Ne 5
1o TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)

B nmomamnem 3amanuu o TeMe «NeKTPOXUMHUYECKHUE CUCTEMBI»: TIepBas 3a/1aua OlICHUBACTCS B
1 6amr; BTopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaua Nel

CocTaBbTe DJIGKTPOHHO-MOHHBIC ypaBHEHHUS JJICKTPOJHBIX TPOIECCOB M  MOJICKYJSPHOE
YpaBHEHHE TOKOOOpa3yIoIeH peakiuy, MPOTEKalmeld Mpu padoTe TralbBaHHYECKOTO 3JICMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuraiite DJIC (E) rajpBaHHYECKOTo 3JIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBUSX.

[TpuHSIB MOTEHIMANT aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTalla B KaTOJHOM pacTBope, mpu Kotopoir DJIC raJibBaHMYECKOTO 3JIEMEHTA
ymenbiutes Ha 0,02B.

3agaya Ne2

[TpuBenuTe CXEMBI DJICKTPOAHBIX TIPOIECCOB M  MOJCKYJSPHBIC YPaBHCHHUS PEaKIIHH,
MIPOTEKAIOIIUX [IPH JJIEKTPOXMMUYECKON Koppo3uu ranbanomapel Co/Ni: a) B kucioii cpeae; 6) BO
BIIQYKHOM BO3/yXE€.

Onpexnenute yObUIb MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3agaya Ne3

CocTaBbTe JJICKTPOHHO-MOHHBIC YPaBHEHHS OJIIEKTPOJIHBIX IPOIECCOB (aHOM WHEPTHBIA) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUHU, IIPOUCXOISIICH ITPH AJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Breruncnute (akTHueckoe KOJIMYECTBO METallla, MOJTYYCHHOTO Ha KaTOJe TMPH JIIEKTPOIIN3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMIM B TeueHuH | 4. BeIX0oa MeTaia mo ToKy coctaBui 85%.

YKakuTe BO3MOKHBIC MPHYMHBI YMEHBIIICHUS BBIXO/[a METaJlJIa TI0O CPABHEHUIO C PACUCTHBIM.

KoHTposbHbIe BONPOCHI 10 TEMaM
KoHTpoJ/ibHbIE BONPOCHI 10 TeMe « XMMHYECKAs TEPMOTUHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbIMs KaK (QYHKIUS COCTOSIHUSI CUCTEMBl. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.
TennoBoil 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TemiaoBoil 3ddekr
XUMHYECKOW PEaKIUH.

7. Tepmoxumus. 3akoH 'ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOILHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KonTpoJbHbIie BOopockl 10 TeMe « XMMUYeCKasi KHHeTHKA))
XuMmuyeckast KuHeTuka. CKOpOCTh XUMUYECKOM peakiuu U METO/IbI €€ PEryJINpPOBaHMS.
BnusiHue KOHIIEHTpai Ha CKOPOCTh XUMHUYECKON peakluy (3aKOH JIEHCTBYIOIINX Macce).
Bnusaue Temneparypsl Ha CKOpOCTh XuMuueckor peakiuu. [IpaBuno Bant — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHU AppeHuyca.
DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.
Teopus nepexoJHOro KoMIUIEKca. DHEpreTUuecKas AuarpaMmma.

S~ wd P
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Kpuas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apsep.
Karanutuueckue cuctemsl.

BinsiHue katanuzaTopa Ha CKOPOCTh XUMHUUYECKON peakinu.
I'OMOreHHBINM U reTepOreHHbIN KaTalaus.

KounebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMblie 1 HEOOpPATUMBIE PEAKIINH.
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense.
BnusiHue KOHLEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®da30BbIC PABHOBECHS.

®a30Bble AUMArpaMMbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJsbHbie Bonpockl 1o teme «PacTtBopb»
ITonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.
PactBopsl. CrocoObl BBIpaKEHHsSI KOHIICHTPALIMM pAcTBOPOB (MaccoBas JIOJIs, MOJIpHAS
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).
Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHbIi pacTBOp.
3axonsl Payns: I (Tonometpuyeckuit) u Il (30ynnnockonuueckuit ¥ KpHOCKOITUYECKUiN).
OcmMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.
KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHSI BEIIECTB.
Honnasi Teopusi KUCIOT U OCHOBAaHUU AppeHuyca. OCHOBHBIE MOHSATHUS U IOJIOXKEHUS TEOPUU
Appennyca.
Hucconmanus KUCJIOT, OCHOBAaHMW M COJEH C TOYKM 3pEHHS WMOHHOW Teopun AppeHuyca
(mpumepsr).
Crenenb aucconuanyu. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.
Jucconumanus ciadbix 3MeKTpoiauToB. KoHCTaHTa ArcconUaIiig.
3akoH pa3basienus OcTBanb/a.
Peakiiun mOHHOro 0OMeHa MEXAy JIEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).
ITpon3BeneHne pacTBOPUMOCTH.
HonHoe npounsseneHne BoAbl. BOTOPOIHBIN U THAPOKCUIIBLHBIN MOKa3aTeNu.
I'maponus couneid. Tunel rugponnsa conen.
KonunuecTBeHHbIE XapaKTEPUCTUKH MPoOLIecca THIPOIH3a.
@DakTOopBl, BIUAIOIIUE HA TPOLIECC THAPOIN3A.

KonTpoJsbHbIe BONpock 110 TeMme «/{ucnepcHbie CHCTEMBbI»
I'eTreporennsie cmecu. JlucnepcHbIe CUCTEMBI.
HucnepcHocts. Kinaccuukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus KOJTOUTHBIX PACTBOPOB.
CTpoeHue KOIOUIHBIX YaCTHII.
IIpaBuno ®dasuca — [leckosa.
Y CTOHYMBOCTh KOJUIOUAHBIX cucTeM. CTaOuIn3aTopshl.
Koarymnsmus mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIus KOIJIOHUIOB.
Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — 'apau. Koarynupytomas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DIIEKTPUYECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTposbHbIe BONPOCHI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ.
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OKHUCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.
Baxkneime oOKMCIUTEIN 1 BOCCTAaHOBHTEIIH.

THuIbI OKMCIUTETBHO-BOCCTAHOBUTENBHBIX PEAKITUN (TIPHUMEDPHI).
OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIN IIOTCHITAAL.

VYpaBuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
HanpaBnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHBbIE BONIPOCHI 10 TeMe «JJIeKTPOXUMHYECKHE CUCTEMbD)
DnekTpoxummuueckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOILECCOB.
DIEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLIUE HA IPAHULIE pa3iera «METaJlI — pacTBOP».
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.

DNEKTPOABUKYIIAsl CUJIa TalbBaHUYECKOIO AJIEMEHTA.

W3mepeHne 3IEKTPOAHBIX IMOTEHUMANIOB. Psl  CTaHAAPTHBIX 3JEKTPOJHBIX MOTEHIUAJIOB.
CBolicTBa METAJIIOB B COOTBETCTBUHU C MX IMOJIO)KEHUEM B PSIly HANPSHKEHUH.

Ypasuenue Hepucra.

DNEeKTPOIN3 pacIljIaBoB U pacTBOpoB. KaroaHble 1 aHOAHBIE IIPOLIECCHI.

O6benunennsbiit 3akoH @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUUECKass KOppo3usl. AHOAHOE OKHUCIIEHHE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITTUTES.

[Tprmepsl KOPPO3HUH B KHCIION cpejie U aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3aiuTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMMHYECKNE UCTOYHUKH TOKA. |'albBaHUYECKHUM IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIMIMBHBIE 3JIEMEHTHI.

1. OneHouHble cpeacrea AJsl NPpOBEACHUA l'[pOMe)KyTO‘-lHOﬁ arrecranuu
HpOMC)KYTOLIHaH aTTeCTanus UMECT OCIJIBIO OIIpCACIINTD CTCIICHb JOCTHIKXCHUA

3aIllJTaHUPOBAHHEBIX PE3YJIbTATOB O6yII€HI/I$I 10 JUCHUILIIMHEC 3a OHpG}IeHeHHBIfI nepuon 06y‘~I€HI/I$I.

a) Ilnmanupyemble pe3yJbTaTbl O0y4eHHs] M OLICHOYHBIC CPEACTBA sl NPOBEICHHS

HpOMe)KyTOqHOﬁ aTrrecranmm:



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

OIIK-1

CIIOCOOHOCTBIO IpeACTaBIATE aICKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHHUI HAaYYHYIO KapTUHY MHUpPa Ha OCHOBC 3HAHHA OCHOBHBIX HOJIO)I(GHI/II;'I, 3daKOHOB U
MCTOJJOB CCTCCTBCHHBIX HAYK U MATCMATHKU

3HaTh

- OCHOBHBIE XMMHYECKHE IOHATHS,
[IOJI0KEHUS u 3aKOHBI,
[TO3BOJISIOIIHE PEACTaBIIATh
aJICKBaTHYIO COBPEMEHHYIO
HAYYHYIO KapTUHY MHUDA;

- COBpPEMEHHbBIC HaIlpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPHIA;

- METOABl  TEOPETUYECKOTO |
OKCIEPUMEHTAIBHOIO UCCIICAOBAHUS
B 00JIACTH XUMHUHA

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [lepBhIil 3aKOH TepMOJAMHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHenue bonbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckas kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsis U UCTHUHHAs CKOPOCTU
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n karanuruyeckue cucTeMbl. [ OMOreHHBIN KaTallns.

. KaranusaTtopsl 1 KaTalIUTHYECKHE CUCTEMBI. | €TepOreHHbIA KaTaJIn3.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO pAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. Cr1ocoOb! BBIpayKE€HHsI KOHIIEHTPALUU PAaCTBOPOB.

. PacTBopbI 31ekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIMTUYECKON JUCCOLUAIH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBUE 00pa3oBaHHsS U PAaCTBOPEHUS
0CaJIKOB.

Hucconnanus Boasl. onHOe pounssenenne Boabl. pH.

I'mnpomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. Jinopunsabie 1 110(0OHBIE KOJUIOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.

OKHCINTEIFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BCIIIECTB. Knaccn@nxamm OKHUCINUTEIIbHO-
BOCCTAHOBUTENIBHBIX PEAKIUH.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
KOMIIETEHINH 0byuenus
24. DneKTpoXUMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusis SIkoou.
26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.
27. DnexTponu3. AHOJHBIA M KaTOIHBIA MPOLIECCH MPHU 3JIEKTPOIN3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObl 3aUThl METAIIOB OT KOPPO3HH.
YmeThb - pemiath  pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anus 0na 3auema:
IIPUMEHUTENBHO K Marepuaty 1. Hamucath >37€KTpOHHBIE YpaBHEHHS AJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ{C ralbBaHUYECKOTO AJIEMEHTa, €CIM KOHIEHTPAIUH
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/1.
MIPOTEKAHUS CaMOITPOU3BOJIBHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid rugponusa coieit: KsPOys; NaySOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHNX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 v/mi. Paccuuraiite: 0(Ca(OH),); Cy; Co; Cmy N(Ca(OH)) 1 N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hanucarb DSJ€KTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]:0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HaKMCcaB X B MOJIEKYJISIPHONH U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YpPAaBHEHMS JJIEKTPOIAHBIX IIPOLIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh JJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [CU*]=1,0 MonB/1.

10. Cynpdat amomunus Maccoit 36,4 r pacrBopuiu B 100 r Boxsl. [IIOTHOCTE MONy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb >I€KTpOHHBIE YPAaBHEHMs DJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3yromell peakuuu, BoIYUCIUTh DJ{C raJbBaHUYECKOr0 3JIEMEHTA, €CIM KOHIEHTpalHuH




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

13. Onpenenute TEpMOAUHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuun CaOgy + 2 Cy =
= CaC; (¢ + CO(r), AH; = 460 /I pu cTaHAApPTHBIX ycnoBusAX. Paccunraiite Temneparypy Hadyana
peakiuu, eciu  S(Ca0)=38 J[x/monb'K; S(C)=6 [Ix/monbK; S(CaCy)= 70 J[lx/monbK;
S(CO)=197 x/monb-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUII:

KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO0 BO3MOXHOCTD npoTekanus peakuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite TemnepaTypy
navana peakuuu, eciau S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons-K; S(HCI)= 187 I)x/moinb-K;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposimu3a B MosieKysisipHoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius HporekaeT mo ypaBHeHHo H, ) + L oy = 2 Hly). Hauampnas
KOHIIEHTpanusi Bojxopoaa 2,1 mons/n, uoma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopuiiu 160 r xmopuza skenesa (I11). [lnoTHOCTS OTyYeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHus peakiuuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/mMonb K;
S(S0,)=248 JTx/monb K.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKITUU K
MOMEHTY, Korjaa rnpopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKaHUs peakuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢y + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccunTaiite TemmepaTypy
Havana peakiuu, eciu S(ZnS)=58 Jx/moinb K; S(02)=205 Jx/monb-K; S(ZnO)= 44 JIx/moinb K;
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S(S0,)=248 JTxx/moab-K.

23. HaganbHble KOHLEHTPAIlMU UCXOIHBIX BellecTB B peakiuu: 2 SO; () + Oy () = 2 SOz () Obuin
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u mmotHoctho 1,153 /M

conepxwurcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cry N(H3PO4) 1 N (H20); T.

Bnanets

- HaBbIKAMU IpPUMEHEHUS
COBPEMEHHBIX XUMHUYECKHX 3aKOHOB
U Teopuil B MpodeccuoHAIbHON
NEeSITeIbHOCTH;

- MPAKTUYECKUMHU HaBbIKaMU
TEOPETHUECKOTO u
AKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
JUIsL  aJIeKBaTHOTO  TPEICTABIICHUS
HAy4YHOU KapTHUHBI MHUpa

1. JIna peakuuu CHy () + CO;, () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIPaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKLIWU IPH CTaHJAPTHBIX YCIOBHSAX M Hpu  Temmeparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHON TeMIepaTypbl HE U3MEHHUTCA. YKAXKUTE: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPIUs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3zuTe uepe3 KOHIEHTPAIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOIIUX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEAKLUi: a) MPH MOHIKEHUH TEMIIEPaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) TpH
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUUTWIATPOB 96%-HOTO pacTBOpa CEpHOW KHUCIIOTHI C TUIOTHOCTHIO 1,84 T/Mit
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe wu3 cienyrommux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJISpHBIE ypaBHEHHUs THAPOIN3a COOTBETCTBYIOMMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

5. 3omb runpokcuaa Maraus nonyudeH nyreM cMmemmBanusg 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIHUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunraiiTe >NMEKTPOABIKYIIYIO CHITYy M OIPENENUTE HAIPABICHUE CaMOIPOU3BOIBHOTO
MPOTEKAaHUs pPEaKIUU TMPU CTAHAAPTHBIX YCIOBUAX, HCIONB3ysd 3HAUEHUS OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. TlpuBegute cXeMbl SJEKTPOIHBIX MPOIECCOB M MOJEKYISPHBIE YpaBHEHUS pEaKIui,
MPOTEKAIOIINX TP IEKTPOXUMHUYECKOH Kopposun rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Omnpenenute yObUIb MacChl aHOJA MPU KOPPO3MH B KUCIION cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe 2NMEKTPOHHO-UOHHBIC YPABHEHUS AIIEKTPOIHBIX MPOIIECCOB (aHOA WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE peEakIMy, MpoucxXomsimied mpu snekrponmuse pactBopa CoSOg
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Beruuciure (akTuyeckoe KOJMYECTBO MeETaylla, MOJYYCHHOTO Ha Karojie IpPU DJICKTPOIIU3e
Co(NOg)2, eciu 371eKTpOJIM3 MPOBOAWIN B TeueHUH 1 4. Beixoq meraiia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexxyTouHast arrecTauusi MO JUCHUIUIMHE «XHUMHS» BKIIOYAET TEOPETUUECKHE BOIPOCHI,
MO3BOJISIIOIINE OIICHUTh YPOBEHb YCBOCHHSA OOYYaIOIIMMHUCSA 3HAHWM, W MPaKTUYECKHE 3aJaHusl,
BBISBJISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMCHHI U BIAJICHUHN, IIPOBOIUTCS B hopMe 3adeTa.

3aueT 1Mo JaHHOW JAMCUMIUIMHE MPOBOAUTCA B YCTHOU dopMe 1o Ouieram, KaxKJIbli U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUUECKUX BOIIPOCA U OHO MPAKTUUECKOE 3aaHHE.

Ilokazamenu u Kpumepuu oyeHUBaAHUA 3auema:

«3a4TeHO» - OOYYaIIIUKCA JAEMOHCTPUPYET TOPOrOBBIA YPOBEHH C(HOPMHPOBAHHOCTH
KOMITIETEHIINI: B X0/€ KOHTPOJIbHBIX MEPONPUATUHN JOMYCKAIOTCS OMIMOKHU, MPOSBISETCS OTCYTCTBHE
OTJENbHBIX 3HAaHUH, YMEHH, HABBIKOB, O0YYaIOIIUICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS IPU
ONEepUPOBAHUHU 3HAHUSIMU U YMEHHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYAIINH;

«HE 3aYTEHO» - 00ydYaroIIMiics He MOXKET MOoKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS U
00BsiCHEHUS HHPOPMAIINH, HE MOXKET IMOKa3aTh HHTEJUICKTYaIbHBIC HABBIKH PEIICHUS TPOCTHIX 3a1a4.

8 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHHe TUCIHITHHbI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yuebnuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUIl UH®PA-M, 2014.-
560c.: - (Boiciiee obpaszoBanue: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (nata oopamienus: 05.10.2020). - Tekcr:
3JIEKTPOHHBIN.

2. Konspa, JI. I'. Xumus : yaeOnoe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TY. -
Maruurtoropek : MI'TVY, 2015. - 1 anektpon. ont. nuck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obparenus: 05.10.2020). - MakpooOBeKT. - TEeKCT : 31eKTpOHHBIN. - CBeACHHS
noctynsbl Takke Ha CD-ROM.

0) lonoiHuTeIbHAS JIMTEPaTypa:

1. Mensiauk, H. JI. PactBopsr : npaktukym / H. JI. Measuuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. rTexuudeckuil yH-T uM. I'. M. HocoBa. - Maruuroropck : MI'TY
um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ Tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (nata odpamenwus: 05.10.2020). - MakpooOBbeKT. - TEKCT : JIEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcuslie cuctems! : npaktukyMm / H. JI. Mensauuk, 9. P. Mysmiuna, O.
A. MumypuHa ; Marautoropckuii roc. tTexundeckuid yH-T uM. ['. 1. HocoBa. - Marauroropck :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara o6pamenus: 05.10.2020). - MakpooOBeKT. - TeKCT : 31EeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Konsiga, JI. I'. OkucauTenbHO-BOCCTaHOBUTEIbHBIE peaKIMi. OCHOBBI 3JIEKTPOXUMHUH :
yaebnoe ocodue / JI. I'. Komsima, O. P. Mymnuna ; MI'TVY. - MarauTtoropck : MI'TY, 2015. - 58 c. :
ui., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oopamenus: 05.10.2020). - MakpooOBbeKT. - TEKCT : AIEKTPOHHBIH. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumuueckasi KuHeTHKa. COCTOSIHUE XUMUUECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, J. P. Mymnuna, O. B. EpmioBa ; MarHuTOropckuii roc. TeXHUYECKUN
yH-T uM. I'. YI. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYJ. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata oopamenwus: 05.10.2020). - MakpooObeKT. - TEKCT : SIEKTPOHHBIH. -
Ceenenus goctymnHbl Takke Ha CD-ROM.

B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHUX IMPOLIECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO AMCHMIUIMHE «XUMHS» A OOydaloluXcsi BCEX HalpaBICHUM
MOJITOTOBKH U CHEeMaNbHOCTEN JHEBHOU popmbl 00yuenus / O.A. Mumrypuna; MarHuTOrOpCKHid roc.
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https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
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texandeckul yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2016. — 11 c. —
Teker : HernocpeACTBEHHBIMN.

2. Komsama, JLI. Xumuueckas TepMOAMHAMHKA: METOJWYECKHE  YKa3aHWUS IS
CaMOCTOSITENIbHONW paboThl MO JUCHMIUIMHE «XUMHS» Uil OOy4arollMXcs BCEX HalpaBICHUN
MOATOTOBKH W crnenuaibHocTel Bcex (opm oOyuenuws / JLI'. Komsma; Marautoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
Tekcr : Henmocpe1CTBEHHBIM.

3. Konsma, JI.I. CkOpOCTh XUMHUYECKUX PEaKIUi U XMMHYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K J1abopaToOpHbIM paboTaM MO AUCHUINIMHE «XUMHUD» Ul 00Y4arolUXcsl BCeX HalpaBIeHUH
MOATOTOBKHU U clienuaibHOCTel Bcex ¢popm oOyuenus / JI.I'. Konsaa, E.B. Tapactok; Marauroropckuit
roc. Texuuueckuid yH-T um. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
Tekcr : Henmocpe1CTBEHHBIM.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKUE
yKa3aHUs JUIsl CaMOCTOSITENbHOM paboThl MO AUCHUILUIMHE «XHUMHUA» Ul OOydYaroIIMXCsl BCEX
HANpaBJICHUH ITOATOTOBKH M CHEIUAIBHOCTeH Bcex ¢opm oOydenmss / H.M. Pommonoma, A.IL
[TonomapeB; Maraurtoropckuii roc. Texunueckuii yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: Meroauueckass pa3paboTka K J1aOOpaTOpHbIM paboTaM 110
IUCHUTUIAHE «XUMUS» 17151 00ydJaromuxcsi BCEX HAIMPABICHUN IOATOTOBKH M CHEIHMAIBHOCTEH BCEX
¢dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Maruutoropckuii roc. Texuuueckud yH-T um. ['. W.
Hocosa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HEenocpeaCTBEHHBIMH.

6. Uynposa, JI.B. PactBophl: Meromuueckass pa3paboTka K CaMOCTOATENbHOM paboTe 1o
JUCHUIUIMHE «XUMUS» A 00y4arolMXcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHUATIBHOCTAM
Bcex Qgopm obyuyenus / JI.B. Uymposa, 3.P. Mymnuna, O.A. Mumypuna, MarHuToropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2017. — 26 c. —
TekcT : HenmocpeACTBEHHBIM.

7. Konsga, JI.I'. KomnouaHsle pacTBOpBI: METOAMYECKHUE YKa3aHUs K J1abopaTOpHOU paboTe 1o
IUCLHUIUIMHE «XUMUS» A7 00y4yaromMXcsl 0 BCEM HAIPaBJIEHHUSM MOATOTOBKU M CIEHUAIBHOCTSIM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOropckuii roc. TEXHUYECKHA YH-T UM. [,
H. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoa, 2017. — 9 ¢. — TekcT : HemocpencTBEHHBIMN.

8. Komsama, JI.I'. OKuCIUTEN HO-BOCCTAHOBUTEIFHBIE PEAKIMU: METOIMYECKHE YKa3aHUs K
nabopaTopHoil paboTe MO ITUCHUIIMHE «XUMUS» A7 00yJaIOIIMXCsl BCEX HAIpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JIL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. M. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIMN.

9. Komsga, JLI. OKHMCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHUE
MPOIIECCHl: METOJMYECKas pa3padoTKa K CaMOCTOSITEIBHOM paboTe st 0oOydaromuxcsi Mo BCEM
HampaBJICHUsAM MOATOTOBKU M CHEIHUAIBHOCTIM Beex (opMm obydenus / JL.I'. Konsna, E.B. Tapaciox,
3.P. Mymnnna; Marautoropckuii roc. texuudecknid yH-T uMm. I'. 1I. HocoBa. — Maraurtoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbIH.

10. Mwumypuna, O.A. DICKTPOXUMHYCCKHE IPOIECCH: METOJUYCCKUE yKa3aHUs K
nabopaTopHoil paboTe Mo JUCHUIUIMHE «XHUMHUSA» A OOydYaloIIMXCsl MO BCEM HalpaBJICHUSM
MOATOTOBKM U cHeuHadbHOCTAM Bcex (opm obyuenuss / O.A. Mumypuna, H.M. Poauonona;
Marnuroropckuii roc. Texuuueckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeaCTBEHHBIM.

r) [Iporpammuoe o6ecnneuenne u UHTEepHeT-pecypcebl:
IIporpammHoe obecnieuenune

Cpok nerctBust

Haumenoanue 10 Ne norosopa
JIUTICH3UHU

MS Windows 7 Professional (s

J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpouHo




7Zip cB0OOAHO pacnpoctpansemoe 110

OCCCPOYHO

FAR Manager

cB000THO pacnpocTpansemoe 10

0OECCPOUHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanwne kypca

CcpUika

DJIeKTpoHHas 0a3a MePUOIUIECKUX
n3panuii East View Information Services,

https://dlib.eastview.com/

HanmonansHas nH(GOpMaIMOHHO-
aHaJIUTUYECKasd cucTeMa — PocCcuicKui
HHACKC HayuHoro nuruposanus (PYHI)

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Axanemus Google
(Google Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO
JI0CTYyIa K MH(OpMAMOHHBIM pecypcaM

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

®denepanbHOE TOCYAAPCTBEHHOE
OroxeTHOE yupexaenue «DenepanbHbIid
WHCTUTYT MPOMBIIIICHHON COOCTBEHHOCTH

URL: http://www2.fips.ru/

Poccuiickas ['ocygapcTBenHas 6ubianorexa.
Karanoru

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

DneKTpoHHbIe pecypchl oubmoreku MI'TY
um. I'.1. HocoBa

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

®denepanbHbIil 00pa30BaTENbHBIN TOPTAT —
OxoHomuKa. Couunonorusi. MeHepKMEHT

http://ecsocman.hse.ru/

YHuBepcuterckas nHOOpManOHHAsS
cucrema POCCHUS

https://uisrussia.msu.ru

MexnyHapoHass HAyKOMETprUIecKas
pedepaTuBHas U IOTHOTEKCTOBas Oasza
JIAaHHBIX Hay4HBIX m3ganui « Web of

http://webofscience.com

MexnyHapoaHas pegepaTuBHas U
NIOJTHOTEKCTOBAs CripaBoyHast 6a3a JJaHHBIX

http://scopus.com

MexnynapoaHasi 6a3a MOJHOTEKCTOBBIX
KypHasoB Springer Journals

http://link.springer.com/

Me;xz[yHapoz[Ha;I KOJUICKI WA HAYYHBIX
IIPOTOKOJIOB IO pa3JIMYHbBIM OTPACISIM

http://www.springerprotocols.com/

MexnynapoaHasi 6a3a Hay4dHBIX
MaTepuajoB B 00JACTH PU3NYECKUX HAYK H

http://materials.springer.com/

MesxyHapoaHas 6a3a ClpaBOYHbIX
W3JIaHUH 110 BCEM OTPACISIM 3HAHUHN

http://www.springer.com/references

MexnyHapoaHas pedepatuBHas 0aza
JIAHHBIX 110 YHCTOU M MPHUKJIATHOM

http://zbmath.org/

MexnynaponHas pedepaTuBHas u
IIOJTHOTEKCTOBAs CripaBoyHast 6a3a JJaHHBIX

https://www.nature.com/siteindex

ApXUB Hay4HBIX )KYpPHAJIOB
«HarmmoHaIbHBIN 3JIEKTPOHHO-

https://archive.neicon.ru/xmlui/

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIITIMHBI
MatepuraabHO-TEXHUUYECKOE 00eCTIedeHIe TUCITUTLINHBI BKITFOYACT:

Tun n Ha3BaHWE ayJUTOPHUH

OcHanieHue ayJInTopun

Y4aeOHbIC ayIUTOPUH JJISI
MPOBEJICHUS 3aHATUN
JEKIMOHHOTO TUIIA

MynpTUMENUIHBIE CPEACTBA XpaHEHUs, Mepeaadyud u
npejcTaBieHust HHPOpPMaLUU

YueOHbIC ayqUTOPUH IS
NpOBEACHUS JIa0OpaTOPHBIX

O6opynoBaHue AJis BBITOJHEHHS Ja00paTOPHBIX PadoT,
XMMHUYECKasl TOCy/1a, PEaKTHBBHI,
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopumn

3aHATUM, TPYIIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTALIUH,
TEKYILIEro KOHTPOJS U
NPOMEXYTOYHOM aTTeCTaluu

Har JIAAHBIC MaTCpUaJibl: T8.6JII/II_UJI, CXEMBI, IIJIAKAaTHI.

Ilomemenus s
CaMOCTOSITEIbHON pabOTHI
00yJarIuxcs

[lepconanbubie kommbroTepel ¢ makerom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIOM B DJICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA

HOMCH_IQHI/ISI JJI1 XpaHCHUA U
pO(GHUITAKTHIECKOTO 00CTY)KUBAHHUS
yaeOHOro 000pyAOBaAHUS

Cremnnaxu, cef(pl 111 XpaHEHUsI y4eOHOT0 000pYA0BaHUS
NHCTpYMEHTHI JJIsI peMOHTA 1ab0opaTOPHOTO
00opym0oBaHUs.




