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1. Ilean ocBOeHHS AU CIUILIMHBI

[lensiMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsgeTcs (GopMmupoBaHue (GyHIAMEHTATIbHBIX
3HAHUH B O00JaCTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHS, 3aKOHBI |
3aKOHOMEPHOCTH, OIIMCHIBAKOIIME CBOWCTBA XWMHYECKHMX COEAUMHEHUM; pAa3BUTHUE HABBIKOB
CaMOCTOATEIILHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHMK TPH H3YYCHHUH
CIIELIMAIBHBIX TUCLUIUIMH U JaJbHEUILEH TPAaKTUUYECKON AEATEIbHOCTH.

2.MecT0 AHUCUMILIMHBI B CTPYKType 00pa3oBare/ibHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctmmmaa b1.b.11 «Xumus» Bxoaut B 0a3oByro dacTh Onoka 1 oOpasoBarenbHON
IPOTPaMMBI.

Jlyis u3ydeHusl AUCHMILTUHBI HEOOXOIUMBI 3HAHUS, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3yabTare TOJIY4YeHHUs CpeaHero (MoJHOro) oOlmiero o0pa3oBaHUS IO JUCHHUILTMHAM «XHUMUS,
«Du3ukay, «MaTemMaTuka.

3HaHUST M YMEHHUs CTYJCHTOB, IOJyYCHHBIC INMPH W3YYECHUHM JAHHOW JUCHUILTUHBI OyIyT
HEOOXOMUMBI WM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHocTh
KHU3HEIEATSIBHOCTH, «CTPOUTEILHBIE MaTEPUAIIBI.

3 Komnerenuuu odyuaomerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJIbTAThl 00y4eHHusI

B pe3ynbraTe 0CBOSHUS TUCIUTUIHHBI «XHUMHUS 00yUJaIONUICS TOJDKEH 00IaaTh CIEAYIOMEH
KOMIIETCHIINEH:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyembie pe3yabTaTbl 00ydeHHs
KOMIIETCHIIUU

OIIK-1

CHOCOOHOCTBIO MCTIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH B
pohecCuOHANBHON e TeNbHOCTH, TPUMEHSTh METO/Ibl MATEMaTHUYECKOI0 aHAIN3a U
MaTeMaTHYeCKOro (KOMITbIOTEPHOI0) MOJICIMPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO
MCCJIEJIOBAHMUSI

3HaTh - OCHOBHBIE XUMHWYECKUE MIOHATHUSA, TIOJIOKEHUS U 3aKOHBI;

- METO/bl XMMHUYECKOTO aHaJIn3a BEUIECTB U 0OBEKTOB OKpYKaroIen
Cpenpl;

- COBPEMEHHbIE HAMIPaBJICHUsI Pa3BUTHUS HAYYHBIX TEOPUM, METOIbI
TEOPETUYECKOT0 U IKCIEPUMEHTAIBHOIO UCCIICJOBAHMSI

YmeTh - pelarh pacueTHbIE 3a/1a41 IPUMEHUTEIBHO K MaTeprualy IporpaMmsl;
- pelarth pacyeTHbIE 3aJ]a4l IPAKTUUYECKOIO COJIEP/KaHUs;

- IPOTHO3UPOBATh BO3MOKHOCTb IIPOTEKAHMSI CAaMOIIPOU3BOJIbHBIX
MIPOLIECCOB B PA3IMYHBIX XUMHUUECKUX CHCTEMAX;

- IPUMEHATh METObl MATEMATUYECKOTO aHAJIN3a U MAaTEMAaTUYECKOTO
(KOMITBIOTEPHOT0) MOJICTUPOBAHMSL, TEOPETUUECKOTO U
9KCIIEPUMEHTAIILHOTO HCCIIeI0BaHUS

Bnagers - HaBbIKaMU IPUMEHEHUS OCHOBHBIX XUMHUYECKHUX 3aKOHOB B
npoeCcCHOHATILHOM 1eATENbHOCTH,

- IPAaKTUYECKUMU HABBIKAMU TEOPETHUECKOTO U SKCIEPUMEHTAIBHOIO
UCCIIeIOBaHMs B 00J1aCTH XUMHH;

- METO/IaMHU UCCIIEJOBAHUS U CIIOCOOHOCTHIO OOBACHATD €r0 Pe3yIbTaThl
MIPUMEHUTEIBHO K PO eCcCHOHATBHOMN 1S TeNbHOCTH

OIIK-2




CIOCOOHOCTBIO BBISBJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJieM, BO3HMKAIOIIUX B XOJ€
IPOM3BOJICTBEHHON JEATENIBHOCTH, MPUBJIEYb AJS UX PEIIEHUS COOTBETCTBYIOUIMHM (QU3UKO —
MaTeMaTUYECKH anmnapar

npodeccHnoHABEHOM JIeATEIBHOCTH,
- NMPAaKTHYSCKUMHU HABBIKAMHU TCOPETHYECKOTO M IKCIECPHUMEHTAIHLHOTO
HCCIIEIOBaHUS B 00JaCTH XUMHH,
COOTBETCTBYIOIINHU (DU3HKO — MATEeMAaTHICCKHUI armapaT

3HaTh - OCHOBHBIE XUMHUYECKHE ITOHITHS, ITOJI0KEHHUS U 3aKOHBI;
- COBPEMECHHBIC HAMIPABJICHUS PA3BUTHS HAYYHBIX TCOPUI;
- METOJIbI TCOPETHUYECKOTO0 M SKCIICPUMEHTAIBLHOTO HCCJCIOBAaHUSA B
00JIaCTH XUMHU
YMeTh - pemarth pacueTHbIC 3a/1a41 MPUMEHUTEIBHO K MaTepUaTy IpOrpaMMBbl;
- TMPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHUS CAMOIPOU3BOJIBHBIX
MIPOLIECCOB B PA3JIUYHBIX XUMHUYECKHX CUCTEMAX;
- COYeTaTh TCOPHIO M MPAKTUKY JJIsl peIICHUS WHKEHEPHBIX 3a/1a4
Bnaners - HaBBIKAMH TPUMCHCHHMS OCHOBHBIX XHMHYCCKUX 3aKOHOB B

MPpUBJICKAA I UX PCHICHUA

4. CTpyKTypa M coaepkaHue THCHHUILINHBI

OO11ast TPYI0EMKOCTh JIUCIUILIAHBI COCTABIISET 2 3a4E€THBIX CIUHMIIBI 72 aKaJl. yaca:
— KOHTaKTHast pabora — 34,95 akan. yaca:
— ayaurtopHas — 34 akaj. yaca;

— BHeayautopHas — 0,95 akan. Jaca;

— caMocTosTenbHas padota — 37,05 akaj. yaca;
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1. Xumunueckas 1] 6 6/41 6 |- obopmieHHe OTYETA I1O [3aiuTa OIlK-1
TEpMOJUHAMUKA nabopaTopHoOit paboTe;  |jaGoparopHOil  |-3yB
- PEIICHHE JIOMAIIHETO | aG0Tyy OIIK-2
o 1
safanms Ne 1; Jomamnee -3yB
- CaMOCTOSITEIbHOE sananme No 1
U3y4eHue yueOHOU U T A c
HAY4YHOM JINTEPATYPBL. CCTHpOBAHHC.
2. XuMuueckas 1 4 4 6 |- obopmMieHHe oTYeTa 1O | 3amuTa OIIK-1
KUHETHKA mabopaTopHOM PaboTe; | naGoparTopHoil  |-3yB
- PEIIeHHE JIOMAIIHETO | aG0Tyy OIIK-2
o -
safianns Ne 2; Homainee -3YyB
-CaMOCTOSITEIbHOE
9’ 3agaHue Ne 2.
U3ydeHue yueOHOU U T
HAYYHOM JINTEPaTypBL. CCTHpOBAHHC.
3. PacTBOpHI 1| 8 8/41 6 |- opopmieHue oTyera 1o 3ammuTa OIIK-1
mabopaTopHoOit paboTe; | jaGopaTopHOil  |-3yB
- PEIICHUE JIOMAIIHETO | yaGorey OIIK-2
o 2
3aztanns Ne 3; JlomalHee -3yB
-CaMOCTOSTEIbHOE
- 3aganue Ne 3.
U3y4eHUe yueOHOU U -
HAY4YHOM JINTEPATYPBHI. CCTHpOBAHHC.
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4. [lucnepcHble 1| 4 4 6 |- obopmieHue oTyera 1o |3amura OIIK-1
CHUCTEMBI 11abOpaTOpHOit paboTe;  |jaGoparTopHOil  |-3yB
-CaMOCTOSATEIbHOE paBGoTHI OIIK-2
M3YHCHIC y4eOHOH 1 TectupoBanue. |-3YB
HAyYHOU JTUTEPATYPBHI.
5. OKUCIIUTEIIHHO- 1 4 4/21 6 3amura OIIK-1
BOCCTaHOBHTEIILHBIC - Og’OPMHeHH? OT‘éeTa 0 | raGoparopHoii  |-3yB
IPOLECCHI 71a0OPATOPHOM PALOTE; | ya507gy, OIIK-2
- pelIeHre JOMAITHETO Tlomammee -3yB
3amanus Ne 4; No 4
-CaMOCTOSATEIbHOE SafaHIC NS 4.
u3yucHne yaeOHOH u | | SCTHPOBAHHE.
Hay4YHOU JIUTEPATYPBI.
6. 1| 8 8/41 | 7,05 |- odpopmiieHHE OTUETA IO | 3amuTa OIIK-1
DNEeKTPOXUMHUYECKUE 1n1abopaTopHoii pabore; nabopartopHoii  |-3yB
CHCTEMBI - PCLICHHC IOMAIIHETO | 5460, OIIK-2
3aganus Ne 5; Jlomarrsee -3yB
-CaMOCTOSITEIIbHOE
o 3agaHue Ne 5.
U3y4eHUEe y4eOHOU | T
HAYYHOM JINTEPATYPBL. CCTHpOBAHHC.
HUroro no 1| 34 (34/141|37,05 3auer
AUCHUILINHE:
5. O6pa3oBare/ibHbIe U HH(POPMALIMOHHBIE TEXHOJIOTHH
B mpomecce nmpenojgaBaHus —JAUCHUIUIMHBI  «XUMHUS»  NPUMEHSICTCS — TPaIUIIMOHHAS

MH(OPMaIMOHHO-KOMMYHHUKALIMOHHAs! 00pa30oBaTeIbHbIE TEXHOJIOTHH.

Jleku TPOXOAAT Kak B WHGPOPMAIMOHHOW (opme, rae HWMEeT MeCTO IOCIEI0BATEIbHOE
U3JI0KEHWe Marepuana B JUCHMIIMHAPHOM  JIOTHKE, OCYIIECTBISEMOE IPEUMYIIECTBEHHO
BepOANBHBIMH CPEJICTBAMH, TaK U B (popme JeKkiuii-0ece1bl uian n1uanora ¢ ayauTOpueu, JEeKIui ¢
NPUMEHEHHUEM »JJIEMEHTOB «MO3TOBOM aTakW», JEKIMA-KOHCYIbTallMi, TIJe€ TEeOpeTUYEeCKUn
MaTepHall 3apaHee BBIIACTCS CTYACHTaM JUIsl CAMOCTOSITETLHOTO U3YUEHHSI, IS TTOJITOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JEKIHsI IPOXOAUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMo 53TOTO B JIEKIMHU MOTYT HCIIOIB30BAThCS DJIEMEHTHI TPOOJIEMHOTO H3JIOKEHHUS.
[TpobnemHas NeKIMs HAYMHACTCS C BOIIPOCOB, ¢ OCTAHOBKH MPOOJIEMbI, KOTOPYIO B X0/1€ U3JIOKECHHUS
MaTepuaga HeoOXOJUMO pemuTh. Takas JeKuusi MpeacTaBiseT coOOM 3aHATHE, IMperoJararoiiee
MHUIIMMPOBAHHOE TIPENoJiaBaTesieM IPHUBJICYEHHE ayJUTOPUM K PEIHICHUI0 KPYNHOW HaydHOMH
npoOJieMbl, pPAacKpPBIBA€T BO3MOJXKHBIE ITYTH €€ pENICHHUS, IOKa3bIBACT TEOPETUUYECKYI0 U
MPAKTHYECKYI0 3HAYMMOCTh JOCTHKeHuH. Ha mpoOneMHOM JeKiuM HOBOE 3HAHHWE BBOJUTCS Kak
HEM3BECTHOE /s o0y4arommxcs. [lomydaenHas nHbopMaIus ycBauBaeTCs Kak JJMYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIsl ce0s 3HaHUS.

Ocoboe MecTo B mporecce MpenojaBaHusl JUCHUTUIMHBI «XUMHS» 3aHHUMAIOT JIEKIIUH C
HCMOJIb30BAHUEM JEMOHCTPAIIMOHHOTO XUMHUYECKOTO IKCIEPUMEHTa, KOTOPBIH MO3BOJIET Hamboee
MOJIHO pEeaI30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IOCTaHOBKY MpPOOJIEM C IMOMOUIBIO



JEMOHCTpAIMiA SIBIICHUM, pEakiuil WM TporeccoB. Bo3MOXHO OOBEAMHEHHWE B JICKIIMOHHOM
M3JI0’KEHUHU MTPUEMOB MBICIIEHHOTO U PeajJbHOT0 3KCIIEPUMEHTA, YTO J1a€T BOZMOXXHOCTH (DOPMUPOBATH
3HaHUS 0oJiee BBICOKOU cTerneHu 0000IEHHOCTH.

Hns  peanuzanuu  UHOOPMALIMOHHO-KOMMYHHKAITMOHHON  00pa30BaTENIbHOM  TE€XHOJIOTHH
MPOBOAATCS JICKIUU-BU3YAIM3AIMH, B XOJ€ KOTOPBIX H3IIOKEHHUE TEOPETHUECKOTO MaTepuasia
COIIPOBOXKAAETCS MPE3CHTAIINECH.

JICKITMOHHBIN MaTepual 3aKpeIuIseTCsl B X0Je TaOOpaTOpHBIX padoT, B XOA€ KOTOPHIX ydeOHas
paboTa MPOBOAUTCS C peEaJbHBIMH XUMHYECKMMM BemiecTBaMu. Ha maGopaTopHbIXx paboTax
BBIMIOJIHSIOTCS TPYIIOBbIE WJIM HWHAMBUAYyaJIbHbIE 3alaHus 1o npoiaeHHoi Teme. [IpoBenenue
1abopaToOpHBIX padOT HEOOXOAUMO MPENBAPSATh WHCTPYKTAXKEM IO MpaBuUiiaM 0e30MacHOi paboTHI B
XuMHUeckoi aboparopun. OCHOBHBIM YCIOBHEM JOIycKa CTYIEHTOB K JjaboparopHoil pabote
SBIIIETCS WX oOs3arenbHas MOJATOTOBKA K HEH C COCTaBICHHEM TEOPETHYECKOro BBeneHus. [lpu
MPOBEJCHUHN J1a00OpaTOPHBIX 3aHATHH HCIOJb3YeTCSs METOJ KOHTEKCTHOrO OO0y4YeHHs, KOTOPBIN
MO3BOJISICT YCBOWTH MaTepuan IyTEeM BBISBICHUS CBsI3€d MEXIy KOHKPETHBIM 3HAHHUEM U €ro
npuMmenenueM. Kpome Toro, 1menecooOpa3HO HCIOJIB30BAaTh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3anMOOOyUeHus (mapHyr paboTy) Tpex BHUIOB: CTaTHUYeCKas Tapa, JUHAMHYECKas Tmapa,
BapHalllOHHAs T1apa; COBMEIAsl €€ ¢ TEXHOJIOTHEeH MOJIYJIbHOTO 00y4YeHHs. BBINOIHUB SKCIIEPUMEHT,
oOyuatomuecs: GOpMyIUPYIOT 0000IIEHHBIC BRIBOBI TI0 CEPHUH OIMBITOB, UCTIOIB3YsI IPUEMbI AaHAJIOTUH
Y CPaBHEHUS.

CamocrosTenpHas paboTa 00yJarommMXcs SBISIETCS OAHUM M3 HanOosee d3QEeKTHBHBIX CPEACTB
pa3Butusa norpebHocTH K OynymeMmy camooOpazoBaHuio. CamocTosaTenbHas paboTa 00ydaromuxcs
BKJIFOYAeT B ceOsi caMbie pa3HOooOpa3Hbie (HOpPMBI Y4eOHOH NEATEIHHOCTH: BBHIMOJHEHUE TOMAITHUX
3aaHul, 3aBepiieHue odopmiieHUs TabOpaTOpHBIX paboOT, MOATOTOBKA K MPAKTHUKyMY, H3ydeHUeE
OCHOBHOTO U JIOTIOJHUTEIHLHOTO MaTepHajia M0 y4eOHMKaM M TOCOOUSM, YTCHHE W MpopaboTka
HAyYyHOUM JNHUTEepaTypsl B OMOIMOTEKEe, HamucaHue pedepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBHYMaM, 3a4eTaM, UTOTOBOM aTTeCTaI|H.

CaMmocrtosTenbHass pabora oOydaromuxcs JODKHA OBbITh HampaBlieHa Ha 3aKperyIeHHs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOI'O IpernojaBaTesieM, Ha MpPOpadOTKy TeM, OTBEJACHHBIX Ha
CaMOCTOSITENIbHOE M3yY€HHE, Ha MOATOTOBKY K JIa0OpaTOPHBIM 3aHSATHUSM, BBIIOJHEHHE JOMAIIHHX
3aJJaHUI U TIOJTOTOBKY K PYOKHOMY U 3aKJIIOUUTEIHLHOMY KOHTpOIH0. [loMumo 3Toro, odyuarommecs
MIPEJICTABIISIOT Pe3yAbTaThl CBOCH CaMOCTOSITENIbHOM paObOThI B BUJIE TIPE3CHTALIUH.

CamocrosiTenbHas padoTa 00y4aromuXcs MO JUCHHUIUIMHE «XHUMUS» BKIIOYAET PEIICHUE 3a/1a4
U BBHIMOJHEHHWE 3aJlaHui  PEMpOAyKTHBHOTO  XapakTepa IO aJroOpuTMy, MPEAsOKEHHOMY
IpernojaBaTesieM.

[Tpu nmpoBeneHnU pyOEIKHOTO U 3aKITHOUYUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 337jauaMu, CTOSIIIUMHU
mepe] TperoaaBaresieM, sSBISIOTCS: BBISIBICHHE CTCIICHH MPABWILHOCTH, 00beMa, NITyOHHBI 3HAHWM,
YMEHUM, HaBBIKOB, TIONYYEHHBIX TMpPH M3YYEHUU Kypca Hapsay C BBISIBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMEHEHHH TTOJTYUCHHBIX 3HAHUH, YMEHUHN M HABBIKOB.

CoBpeMEeHHbIE HMHTEpPAKTUBHBIE CPEACTBA TMO3BOJIAIOT OSKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTpOJs. OOydaronMcs TpeaaraloTcs TECThl W 3aJadyd B DJEKTPOHHOM BHJE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpOBEepKH. B oTiMume OoT OOBIYHOTO TECTHPOBAHHS TaKOW CIOco0
KOHTPOJISI TTO3BOJISIET CTYACHTAM B JIIO00€ BpEeMsI TIPOUTHU TECT, MTPOAHATH3UPOBATEH OIIMOKU U MPOUTH
TECT BTOPUYHO.

B nononnenun k kKypcy «XuMum» 00ydaromuiics MOKET MPONTH B JHUCTAaHIIMOHHON (opme
oHnaitH-kypc «Kak xumus oObSICHSET M U3MEHSET oKpyxatomuit mupy». Kypc cocrout u3 10 nexmii.
Kypc nmexnmii 1aét mepBoHAYaIbHOE TMPEACTABICHHE O XUMHUU W €€ POJM B KU3HU 4YEIIOBEKa W
obmectBa. OH cocTouT U3 ABYX udacTeil. [lepBas M3 HUX pacCcKa3bIBAET O TOM, KaK XHUMHs OOBICHSET
OKPY)XKaIOIUKA MHUpP: KaK YCTPOCHBI BEIIECTBA, MOYEMY M KaK UAYT XHUMHYCSCKUE DPEAKIIMH, KaKue
BEIIIECTBA OMPEAETSIOT CBOWCTBA JKUBBIX CHCTEM. BTopas 4acTh MOCBSIIEHA MPUKIAAHBIM acleKTaM
XUMHH: OHA MMOKA3bIBACT, KAK XUMUS BIIMSICT Ha KU3HD OOIIECTBA U YITYUIIAeT MMOBCEAHCBHYIO KHU3Hb
moneil. B Heli paccka3piBaeTCsi O LEHHBIX MPOJYKTaX XUMHUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTHHM M HOBBIX MaTepHallaX, HOBBIX BEIIECTBAX, MCIIOJB3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaxX. EkeHenenbHble 3aHATHS OyAyT BKIIOYATh MPOCMOTP
TEeMaTUYECKUX BUICOJICKIIMI U BBIMOJHEHHE TECTOBBIX 3aJaHUN C aBTOMATH3UPOBAHHON MPOBEPKOM



pE3yNbTaTOB W TBOPYECKUX 3aJaHUI ¢ MmocienyrmmMm oOcyxkaeHueM Ha ¢opyme. Kypc sBisercs
o0mieo0pa3oBareabHbIM, HE TPEOYET CIIeUaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayTUTOPHUIO
CIIyIIaTesei, B EPBYI0 O4epeb 0OYJaroIIMXCs HEXUMUYECKUX BY30B U (PaKyJIbTETOB W JIIOJCH, yiKe
MOJIYUMBIIUX BBICIIEE 0OOpa3oBaHUE, HO IKeNalluX OOoJblIe Y3HAaTh 00 OKpYXalolleM MHpe U
MTOBBICUTH CBOU OOIIIEHAYYHBIH YPOBEHB.

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosiTenbHast pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMs JaOOpPATOPHBIX 3aHATHM, TaK M Ha IUIAHOBBIX KOHCYJbTALUSAX, U Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMsl MOJATOTOBKM CTYACHTAaMU OTYETOB IO JIaOOpaTOPHBIM
3aHATHUSIM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AymuTopHass caMOCTOsTeNbHAsh paboTa OO0yYalomUXCs MpPEAroiaraeT MpOXOXKICHHE
TECTUPOBAHUS 10 KaXJAOMY pa3eny AUCHUIUIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U MPAKTUUYECKHE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIyOOKOrO TMOHMMAHWS HW3YYCHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIOMYy BOIPOCY Mpelsaraercsi 4eThlpe BapHhaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO MpaBWJIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBIACTCS IyTEM
COIIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakchManbHOe
KOJIMYECTBO OAJLIOB B K10l Teme Kypca — 10.

BapuaHTBI TeMaTHYeCKHX TECTOBBIX 3aJaHUI JJIsl TEKYIIEr0 KOHTPOJIS
KoHTpoJsibHbIE BONPOCHI 110 TeMe « XUMHUYeCKasi TEPMOJUHAMHUKA»

OCHOBBI XUMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoanHaMuYeckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUSA KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTANIbIIN 00pa30BaHMs BELIECTBA.
TermmoBoit 3¢ddexr xmmuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBOH 3ddekt
XUMHUYECKON peaKIuH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomnus kKak GYHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIMHAMUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MMPOTEKAHUS XUMHUECKUX PEAKIINH.

Sk~ wd PR

KOHTpOJII)HbIe BOIIPOCHI IO TEME «XHMHYeCKasH KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakuu U METO/IbI €€ PEryJINPOBaHMSL.
BiusiHue KOHLIEHTpAMK HAa CKOPOCTh XUMHUECKON peaklny (3aKOH JAeHCTBYIOLIMX MAaccC).
Bnusinue temnepatypsl Ha cKOpocTh xumudeckoi peakiuu. [Ipasuno Bant — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

DHeprusi akTUBaIMU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas quarpamma.

Kpuas Maxkcenna — bonbiimana. DHepreTuyueckuii 0apsep.

Karanuruueckne CUCTEMBI.

Bnnsnane kaTanu3aTropa Ha CKOPOCTbh XUMHYECKOW pPEaKIINH.

0. T'oMOreHHBII U reTeporeHHbIH KaTaans.

11. KomnebaTenpHbIC pEAKIIHH.

12.  Xwumnueckoe paBHoBecre. OOpaTuMble U1 HEOOpaTUMBbIE PEAKILINU.

13. KoHcTaHTa XUMHYECKOTO PABHOBECHSI.

BOoo~NogR~WLNE
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Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BnusiHue KOHLIEHTpalyy, JABJICHUS U TEMIIEPATYPBHI.

®da30BbIE PABHOBECHUS.

®da30BbIe AMArpamMMbl AJIs1 OTHOKOMIIOHEHTHBIX CHCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbDy

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBOpuMocCTs rasa.

PactBopbrl. CrnocoObl BbIpak€HHsI KOHIEHTpPAllMU pPacTBOPOB (MaccoBas MAOJs, MOJsSIpHAs
KOHIICHTpAIYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS JA0JIS, TUTP).

KonnuratuBHble cBOMCTBa pacTBOPOB. M neanbHbIN pacTBOp.

3akonbl Payns: I (ToHomeTrpuueckuit) u I (30yTnoCKONMMYECKUNA U KPHOCKOITUIESCKHA ).

OcMmoc. Ocmotrueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMU AppeHuyca. OCHOBHbIE NOHSTHUS U TOJIOKEHUS TEOpUU
Appenuyca.

Huccoumanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3pPEHUS HOHHOM Teopuu AppeHuyca
(mpumepsI).

Crenenp auccoruanyu. CUIbHBIEC U CIa0bIe AIEKTPOJIUTHI.

Hucconmanus cinabbix a5ekTponuToB. KoHcTanTa qucconuanuu.

3akoH pazoasieHuss OcTBagbia.

Peakmii HOHHOTO OOMEHa MEXTy JJICKTPOIUTaMH (Ha IpUMepe peakinuid 00pa3oBaHUs CIIadoro
JJIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHune Boabl. BonopoiHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpponus coseit. Tunel ruapoIn3a CoJEH.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLEcca THAPOIN3A.

DakTOpPHI, BIUSAIONIME HA MTPOIIECC TUIPOIU3A.

KOHTpOJIbeIe BOITPOCHI IO TEME «I[ncnepcnme CHUCTEMBI»

I'ereporennsie cMecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Kinaccudukanum qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! nostyueHus KOJUIOMTHBIX pacTBOPOB.

CtpoeHure KOITOUTHBIX YaCTHL.

IIpaBuno ®asguca — [leckosa.

Y CToNYMBOCTh KOJUIOUAHBIX cucTeM. CTaOUIn3aTopshl.
Koarymnsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumeHTaIMs KOJUIOUIOB.

Koarynsauust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno llyneue — Napau. Koarynupyromas crnocoOHOCTb.
OnTuyeckue cBOMCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEKTpUYECKHE CBOMCTBA KOJUIOUJHBIX PACTBOPOB.

KounTpoJabHbIle BOIpPOCHI 10 TeMe

«OKHCINTETHbHO-BOCCTAHOBHTEIbHDBIE nmpoueccnn>
OCHOBHbIE IOHATHUSI TEOPUU OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.
Baxxneiiire oKUCIUTENN U BOCCTAHOBUTEINH.
TuIbI OKUCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKITUN (TIPHUMEPHI).
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIN MOTEHIIUAT.
VYpasuenue HepHcra.
CocraBiieHre OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.
HanpaBneHHe OKHUCJIUTECIIBHO-BOCCTAHOBHUTCIIbBHBIX peaKquI.



KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1cne CHCTEMBD»

1 OnexTpoxumMmuueckue cuctembl. Knaccudukanus 3JeKTpOXUMHUYECKUX MTPOLIECCOB.

2.  DIEKTPOXHUMHYECKHE MPOLECCHl, MPOTEKAIOLIUE HAa IPAaHULIE pa3iesia «MEeTal — pacTBOP».

3. TanpBannueckwmii 3neMeHT JJanuais — SIkoOu.

4.  DnexTpoJBHXKYLIAs CHJIA TaJlbBAaHUYECKOTO JIEMEHTA.

5. UM3MmepeHue »>IEKTPOAHBIX MMOTEHUMUANOB. Psj CTaHIApPTHBIX SJEKTPOJAHBIX IMOTEHLUAJIOB.
CBolicTBa METAJJIOB B COOTBETCTBUHU C UX IMOJIOKEHUEM B PSIIy HAMIPSIKEHUM.

6 VYpasuenue Hepucra.

7.  DnexTponu3 paciuiaBoB U pacTBOPOB. KaToaHbIE U aHOIHBIE POLIECCHI.

8. OO0benuHeHHBIM 3akoH Dapanes. Beixo 1Mo Toky.

9.  Koppo3sus meraios. Kimaccudukanust KOppo3HOHHBIX IPOIIECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHMCIEHUE METaula U KaTOJHOE BOCCTAaHOBJICHUE
OKHUCJIUTEJIS.

12. TIpumepsl KOPpO3UHU B KUCIIOH Cpelie U aTMOC(EPHOI KOPPO3HH.

13. CxopocTb KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpOXHMMHUYECKHE CTIOCOOBI 3aIIUTHI OT KOPPO3UH METAJLIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBAHMUYECKUN AIIEMEHT.

18. Xwumudeckue UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOIIIMBHBIE 3JIEMEHTHI.

BapuaHThI TeMaTHYeCKHX JIOMAIIHUX 32JaHUI VIS CAMOCTOSITEIbHOI padoThl CTYI€HTOB 110
TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTAHUHAMHUKA»

B nomamiaem 3amaHum mo teme «XuMHUYecKas TEPMOJUHAMUKAY: TIEpBast 3a/1aya OlLIEHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oama; Tpetbs — B 1 Oa.

3amaua Nel

Jna peakuun CHs ) + CO2 ) = 2 CO () + 2 Ho () onpenennute BO3MOKHOE HAINpaBICHUE
CaMOTPOM3BOILHOTO TeUEHHUs PEAKINU MPU CTAHAAPTHBIX yCIOBUAX U pu Temmeparype T = 927 °C,
€CITU TETJIOBOM A(PPEeKT peakluu A0 3aJJaHHOM TeMIepaTypbl HE U3MEHUTCA. YKaXXKHUTe: a) BIIENIACTCS
WIA TIOTJIONIAETCS DHEPTUs B XOJ€ peaKknuu; O) TNPUUYMHY HAWICHHOTO HW3MEHEHHUs SHTPOIIHU.
PaccuuTaiite TeMneparypy Hadana peakiuH.

3amaga Ne2

Brrancnute termnoBoit s dext peakuuu: CaCz ) + 2 H2O¢) = Ca(OH)z2 ) + C2H2 (1), monb3ysch
CTaHJAPTHBIMHU TEIUIOTAMU OOpPa30BaHHS PEarnpyromuX BemecTB. CKOIBKO TETUIOTHI BBIIEIHUTCS HITH
MOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3aymaga Ne3

[To TepMOXMMHMYECKMM  ypaBHEHHMSAM  paccuuTaiiTe  TeIIoBOM  APQeKT  peakiuu:
Ho ) + CO2 ) = CO ) + H2 Oy. TepMoxuMHuueckre ypaBHEHUS:

a) Ho ) + 72 02 1) = H20 (), AH = -241,9 kJIx;

6)2CO ) +O2r) =2 CO2 1), AH =-566,2 xJ]x.

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKA)»

B JOMalIHEM 3aJaHuU 10 TEMEC «XHUMHUYECKasT KUHETHKA»: nepBasd 3aga4ya OLICHUBACTCS B 1,5



Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u nsaras — B 1 6a.

3amaua Nel
Peaknus nporekaer no ypaBHeHuto: Oz ) +2 CO 7 = 2 COz2 (. HauanbHbple KOHIIEHTpaLUH
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh MpsAMON peakuuu, kornpa mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
IPUMOH ¥ 00paTHOM peakiluy, €CIU YBEIUYUTh JaBJICHUE B CUCTEME B J1Ba pa3a?
3amaua Ne2
[Ipu Temmeparype 40 °C HekoTOpoe KONMYECTBO BEIIECTBA BCTYNAET B PEaKIHIO 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM JTO K€ KOJIMYECTBO BEILIECTBA BCTYNHUT B PEAKIHIO IPHU
temnepatype 200 °C, eciu TemmeparypHbIii KO3((HIMEHT CKOPOCTH PEaklny paBeH 2. Bo ckombko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe iy + H20 ) = FeO () + Hz (1), eciiu paBHOBeCHbIE KOHIICHTPALIUU PEArupyrolux BEeIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moas/m1.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + H20 () = CO2 p + H2 ) HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n1. OnpeaenuTte KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBECHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEar€HTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIHA:
N2 + 3 Hogy) = 2 NH3(), AH =-92,2 xJIx;
COzr) + Cr) =2 COq), AH = +160,5 x/Ix;
COw + H20@) = CO2 (1) + How), AH = -41,1 x]Ix.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU OHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpHU TMOBBIILICHWU [NaBIEHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
no reme «PacTrBopb»

B nomamnem 3amanuum mo Teme «PacTBopeD»: TepBas, BTOpas, TpPeThbs M TMATas 3a7auud
orieHuBaeTcs B 1 6am; yerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe BoabI ciienyeT pactBoputh 1351 SNCly st mosmydenust 3M pacTBopa xjiopuaa
onosa (Il) ¢ mmorHocThiO p = 1,405 r/mit?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISULILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIE W  HAIIMIIHUTC COKPAIICHHLBIC MOHHBIC YPAaBHCHHA peaxunﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYJSPHBIX YPABHEHUS PEAKIIUN K CIETYIOIIUM HOHHBIM:

Ba?* + CrO4*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H" — Zn** + H.S



3amaua Ned
Boruucnure pH 0,05M pactBopa cepHOM KMCIOTHI.

3amaua NeS

Kakue u3 ciaenyrommx coineit moasepratorcs ruaponnsy: NazSiOs. Cu(NOz)2. KBr? CocraBbte
VOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHUS THIpPOJM3a COOTBETCTBYIOIIUX cosiel. Kakoe 3Hauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3azaga Neb
Haiinute npoussenenue pacrsopumoctu PhCly, eciiu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro

COCIUHCHNA.

Jlomamuee 3axanue Ne 4
no TeMe « OKHCJINTENbHO-BOCCTAHOBUTEILHbIE MPOIECCH»

B pgomamnem 3amanun mo Teme «OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE IPOLIECCH»: TMEpBas
3a/aya orneHuBaeTcs B 1,5 6auia; BTopas — B 2,5 6aia; Tpeths — B 1 OGai.

3amaga Nel
[TonGepure KOAPGUIUEHTH B ypPaBHEHUSX OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIA.

VKaKUTE THIT KOKIO0H PEaKIlnH.

PaccunraiitTe 93J€KTPOABMXKYILYIO CHIY M ONpPEACIHTE HAIPaBICHUE CAaMOIPOU3BOJILHOIO
NPOTEKAHKs MMEPBOM PEAKIMK MPU CTAHAAPTHBIX YCIOBHSX, HCIIOJIB3YysA 3HAUCHHS OKHCIMTEIHHO-
BOCCTaHOBHTEIIbHBIX TIOTCHIUAJIOB:

HJ + H3POs — J> + H3PO3 + HO

HNO, — HNO3z + NO + H.O

H[AuCls] + H202 + NaOH — Au + NaCl + Oz + H20

NH;ReO4 + H2 — Re + NH3 + H20

KBrO — Oz + KBr

3amaya Ne2

CocraBbTe YpaBHCHHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITHIA:

KMnOs + NaNO, + H.0 —

NaCrOz + H20, + NaOH —

Bi(OH)s + NaS;08 + NaOH —

Bi0: + C —

Mg + HNO3z (pase) —

3amaua Ne3

Hanbl 1Be okuciauTenbHO-BoccTaHOBUTENbHBIE mapbl: KNO2, KNOs; u Pb(NOs)2, PbO..
[Tonp3ysich TabnMIeill CTaHIAPTHBIX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIIMATIOB, COCTaBbTE
ypaBHEHUE BO3MOXHOH peaknuu B ykazanHoW cpeae (HNOs). Paccuwmraiite 3HaueHue
ANEKTPOBIIKYIIEH CHIIBI PEaKIIUH.

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

B momaraem 3amaHuu 1o TeMe « DJIeKTPOXUMHUYECKUE CUCTEMBI»: TIepBas 3a/1aya OIICHUBACTCS B
1 Gamn; BTOpas — B 1,5 G6amna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3ymollell peakiM{, MpOTEKaromeld mpu paboTe raabBaHHUYECKOTO BIIEMEHTa
Co/Co(NOs)2 // AI(NO3)3/Al. Paccuntaiite DJIC (E) ranpBaHHYECKOT0 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IprHSAB TOTEHIMAI aHOJA PAaBHBIM CTaHIAPTHOMY 3HAYCHHUIO, PACCUMTAMTE KOHIIEHTPAIHIO
KaTHOHOB MeTa/lla B KaTOAHOM pactBope, mpu Kotopoir IJ[C raibBaHUYECKOrO JIIEMEHTa
ymenbmutes Ha 0,02B.



3amaua Ne2

[IpuBenure cxembl BJIEKTPOAHBIX TPOIECCOB U MOJEKYISpPHbIE YpaBHEHHS pPEaKIIHii,
NPOTEKAIOIINX NPHU JICKTPOXUMHUECKON Kopposuu ransBanomapbl Co/Ni: a) B kucnoii cpeze; 0) BO
BJIQ)KHOM BO3/yXe€.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu cocramia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, POUCXOIAIIEH MPHU 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOs.

Bbraucnure ¢akTHueckoe KOJUYECTBO METallla, IMOJyYEHHOrO Ha KaToJe MPH DIICKTPOJIH3E
Co(NO3)2, eciu 37eKTpOIIHA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

YKaxuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BHIX0Oa METAJJIA TI0 CPABHEHUIO C PACUETHBIM.

BapHaHTBI TEMATHYICCKHUX TECTOBbBIX 33)13]-[1/[171 IJIA TEKYIIEr0 KOHTPOJIsA
TecThl BKIIIOYAIOT TCOPCTUYCCKHUEC M MNPAKTHYCCKUC 3aJlaHuA, OTBCTBI HAa KOTOPLIC Tpe6y10T
FHY6OKOFO MNOHUMAHUA U3YYCHHOI'O Marcepuala. TecTnl IIOCTPOCHLI eI[I/IHOO6paSHOZ K KaXJI0MYy
BOIIPOCY MIpeajiaracTcsa 4€TbIpC BapuaHTa OTBETOB, CPCAU KOTOPBIX OAWH WJIM HCCKOJIBKO IMPaBHUJIbHBIX.

OOpaboTka pe3y/lbTaTOB OCYLIECTBISETCA ITIyTEM COINOCTABICHUS IOJIYYEHHBIX pPE3YylIbTaTOB C
ATAJIOHHBIMU M TIPOTEKAET OYEHB OBICTPO. MaKCHMalIbHOE KOJTMYECTBO OAIIOB B KaXKI0i Teme Kypca — 10.

XumMuyeckas TEPMOAUHAMHUKA

B Tecrax mo teme «XuMudeckas TEPMOAMHAMHUKA»: MEPBbIE IIECTh 3aJaHU OLECHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aiI, a BOCBMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oaya.

Teer Ne 1

=

IIpu paccMOTpeHNHM XUMUYECKON PEAKIIUH cucmemMa 03Ha4aeT:

a) HUCXOIHBIE peareHThl

0) MPOIYKTHl XMMUYECKON peakuu

B) PEaKIMOHHBIN COCY]

I') MCXOJHBIC peareHThl U MPOAYKThI PEAKLIUU

2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Na r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS peaKIMOHHOM crcTeMbl noBblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTemMbl yMeHblaeTcs (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI ITOBBIIIAETCS

4. CrangapTHble TEIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUcr B) Q 101,3%"
6) AH°298 r) AHcr
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K][xx/mMonb
0) H2+4/2 02,=H20, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 02=NO , AH =90 KI>x/momb
r) 1/2Hx+ 1/2 I=HI, AH = 26 K]I>x/momb

6. Kakas w3 HanmmcaHHBIX HIDKE pEaKIMid OTBEYAeT TEIUIOTe o0pa3oBaHMs OKcunma a3ota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N2+0=NO B) 1/2 N2+ 1/2 O2 = NO



6) N+ 1/202=NO r) NH3+5/202=2NO +3 H20
7. Tlpu BocctanoBienun 16T okcuna meau( || ) mo peakuuu :
CuO () + C (rpagur) = CU ) + CO (), mornoTusiock 22 k[ TEIIOTHI.
DHranbus 00pa3zoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu  NiO ) + C (pagury = Ni ) + CO (. Onpenenure BO3MOKHOE HarpaBICHUE
CaMOTIPOHM3BOJILHOT'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSIX U IpU TeMmepatype 627°C.

BemectBo AH®208 (KI>x/MoB) S8 ([Ix/Mob*K)
NiO (v —239,7 38
C (rpacur) 0 5,74
Ni @ 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs 3Heprum ['mbOca mpHu CTaHZAPTHBIX YCIOBHUAX, NPH TeMIIEpaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMmeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) YBEJIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTcs I') HE 3HAIO
10. [JanHas peakuus:
2KCIOs3 (tB) —2KCl (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘-IGCKaSI KHNHCTHUKA)). HCpBOG, BTOpOe, TpeTI)C, quBepTOG U I14TOC
3amaHusa oneHuBaroTca B 0,5 Oamia; miectoe, ceAbMOE, BOCBMOE, AEBITOE M JecsAToe — B 1 6ami, a
OJMHHAAIATOE — B 2,5 Oajia.

Tect Ne 1

1. Pa3nen XuMmuH, U3y4aroInuil CKOPOCTH U MEXaHU3Mbl XUMHUYECKUX PEAKIIUIA, HA3bIBACTCSI
a) XuMHUYecKas TepMOANHAMHKA

0) TepMOXUMHUS

B) XMMUYeCKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOW PEaKIUH — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PaCX0AyeTCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) M3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB (MU MPOIYKTOB) PEAKIUK B €AWHUILY BPEMECHU B
enuHule o0bema

B) KOJIMYECTBO BEIHIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAHHS PEaKInu

3. B Kakux equHMIAX BBIPAKAETCS CKOPOCTh XUMHUYECKOH peakiuuu?

a) Momb ;1 ‘¢t

0) 6e3pa3mepHas BeIMYMHA

B) MOJIB2 C

4. Ot kakux (HaKTOPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIIHii?

a) OT IPUPOJIBI PEArNPYIOIINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BEMA PEAKIIMOHHOTO COCya



5. CocrosHME  XMMHYECKOTO  pPAaBHOBECHUS  OOpaTUMBIX  MPOIECCOB  KOJIUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH IPOIYKTOB PEaKIIUU
0) SHepruei aKTUBHU3aAIUN
B) KOHCTAHTOI paBHOBECHS
6. Kaxk 3anuceiBaeTcs BhIpakeHUE AJI1 CKOPOCTH pPEaKluu
4NO @ +6H0=4NH31)+50:
a) V =k[NOJ*[H20] 6)V =K[NH3][02] B)V =Kk[NO]*[H20]°
Kak 3anmiiercs BeipakeHue 11 KOHCTaHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) Kr = [C][D]/ [A][B]
8) Kp = [A][B] / [C][D]
8. Kakoii oTpe3ok Ha quarpamme rnokasblBaeT 3Ha4eHHE TEIIOBOro 3ddexra peakuun?
ayl E _%

6) 2 # 2

A
y 3
—y Y

XOJI peaKIuu

B) 3

v

9. UYt0 MOXHO cKa3aTh O peaKkuu, U300paKEHHOI Ha IUarpaMMe K Bompocy 87

a) 9K30TEepMHUYECKasl pPeaKIIHs

0) SHIOTepMHUYECKAs PEAKITUS

B) pEaKIis ONUCHIBACT COCTOSIHUE PABHOBECHS

10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMEIIAeTCs BICBO.

a) IpY NOHM)KEHUH TeMIepaTypbl

0) IpH MOBBILLIEHUU TEMIIEPATypPbl

B) NIPH MOBBILICHUH JIaBICHUS

11. Hns peakuuu Cw) + 2 H 2 ) = CH 4 () mpu HEKOTOPOH Temreparype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHILIEHTpalus BojAopojaa paBHa 1,2 Moib/n. Berumcianre HCXOoqHYIO
KOHIICHTPALIMIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBOphI»: MepBoe 3alaHHE OIleHMBaeTcs B 1 Oamwi; BTOpoe, TpeThe,
4yeTBEepPTOe, MATOC M IIECTOe 3aaaHust - B 1,5 Oamia; ceapmoe, BOCBMOE, JIEBATOE M JECITOC — B
0,5 6amna.

Tect Nel

1. {ns ypaBuenus peaxkiun Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIEeTCs B BUJIE
1) 2K+ S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4+ 20H" = Cu(OH)2{ + SO
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xsnopuna Hatpus B 300 M 0,2 M pactBopa paBHa



1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3)11 4) 13
4. Jlna nopasnenus rugponusa xiaopuaa xpoma (I1I) cienyer
1) 106aBHUTB COJSHYIO KUCIIOTY
2) 100aBHTH IICIOYb
3) pa30aBHUTH PaCTBOP BOHOK
4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, NPUIOTOBIEHHBIM M3 TMApoCyilb(dara KajablMsg MU BOIBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIIH PACTBOPEHHOT'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMoCTh OKcanata cepebpa pasha 3,27-107 r/ 100r H2O. Onpenenurte Hpou3BENEHUE
pactBopumoctu Ag2C204

1)510"  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOLLICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJMYeCTBa BEIIeCTBA K 00bEMy pacTBOpa
8. K cimaObIM 3J1eKTpOIMTaM OTHOCUTCS ...

1) rUaPOKCHI AaMMOHUS

2) TUAPOKCHU Kaus

3) xJIOpUa KaabIHs

4) MapraHioBas KHCJI0Ta
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IIEIOYHYIO WU KHCIYIO Cpemy.
[IpuuuHOIi 3TOrO ABIAETCA ...

1) snexrponus cosuei

2) IUCIIPONOPLIMOHMPOBAHUE COJIEHT

3) ruapaTupoBaHHUE COJICH

4) Tuaponus cojiei
10.3nauenune PH uuctoii Boas! npu 25°C cocrapnsier

N1 2)7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepcuret um. I.J11.Hocosa

I[I/ICHepCHLIe CHUCTEMBbI

B Ttectax mo Teme «JlucrnepcHble CHUCTEMbI»: MEPBOE, BTOPOE, TPETbE€ M UYETBEPTOE 3aJaHMs
olLleHUBarOTCs B 1 6asut; msaToe U 1mecroe 3ajJaHus - B 3 Oana.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2) Oonbire 100 HM
3) ot 1umgo 100 am
2. Kakme wHOHBI CMOCOOHBI BBI3BATh KOATYJSAIUIO KOJUIOMJA, YAaCTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsn?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. Jlnsg Kakoro 3JeKTPOJIUTA MOPOT KOATYJISAIUH KOJUIOM/IA C MOJIOKUTEIILHO 3apsyKEHHOM YacTHIIEH
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopua Kanus



4.

2)  cynbdar Kanus
3) oprodocdar kanus
Mutienna 30511 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI~

KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiau3aTopa?

1)  xmopun xene3a (111)

2) Bom;a

3)  rUApOKCHI Kaus

ITpu B3zammoperictBur 20 ma 0,001H wutpara cBuama (1) ¢ 10 mun 0,02H cynbdara xamus
obpasyercs 3076 cyabdara ceuHna (I11). K kakoMy 31eKkTpoay HOKHBI IEPEMEIIAThCS YaCTHUIIBI
JUCTIEPCHOM (pa3bl MPH AIEKTPOIH3E?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHSI

2) K Karoay

3) kaHnomy

B nBe kon6Ob1 HanmTO 10 50 M 301 THAPOKCHAA Kene3a. J[1s TOro 4ToOkI BRI3BAThH KOATYIISIIHIO
30J11 TOTpeOoBaioch A00aBHUTh: B mepByto — 5,3 mur 1H pactBopa xiopuaa Kamius; B IPYTYHO —
18,7 mn 0,00lH pactBopa d¢ochara HaTpus. Beramcnure mopor Koaryiasiuu KaxIoTo
AJEKTPOJIHTA.

OKHCINTENBLHO-BOCCTAHOBHTEIbHbBIE NMpouecChl

B Ttecrax mo temMe «OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC mpouecCol»: MepBOC, BTOPOC, TPCTHE,

YETBEPTOEC M MATOE 3a7aHusl olleHuBatorcs B 0,5 O6aia; mecroe — B 1 6ami; ceapMoe U BOCbMOE — B 2
Oama, a AeBsitoe — B 2,5 OaJlIoB.

Teer Ne 1

1. OxuciauTellb — 3TO aTOM, MOJICKYJIa UJIK UOH, KOTOpLIﬁ .

1) yBenMuMBaET CBOKO CTEIICHb OKUCICHUS
2) TPUHHUMAET >JIEKTPOHbI
3) oTmaet CBOM AJIEKTPOHBI

2. Hpouecc BOCCTAHOBJICHHA UMECT MECTO B CJIydaec, Korjaa ...

1) He#TpaJbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOXKUTEIbHO-3aPSKEHHBIC HOHBI
2) TONOXUTEIBHBIN 3apsi/ HOHA YMEHBIIACTCSI
3) oTpuUIATENbHBIN 3aps/ HOHA YBEITHUMBACTCSI

3. I3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHALJIEKHUT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+ S=MgS

4. K BOCCTaHOBUTEISIM OTHOCSITCH ...

1)  metaibl, BOAOPO/, YIIIEPO
2)  aKTHBHbBIC HEMETAJLIbI
3)  3JeMEHTHI, HaXOAIINECS B CPETHEH YaCTH TIEPUOTUUECKON CHCTEMBI

5. CTeleHn OKUCIICHUS KHUCJIopoaa a) B BOJC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHHEI ...

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

6. HepMaHraHaT Kajusia B OBP, MPOTCKAOIIUX B KHCIOH cpeac, BOCCTaHABJIMUBACTCA 11O ...

1)  xatmona Mn?
2)  wmanraHat-uona MnO4?—
3)  oxcuma maprania (1) MnO

7. B peakmmu, nporekatomeii mo cxeme Cr.Sz3 + KNOsz = KCrOs + KzSOs4 + NO okwucienuro

HIO/IBEPTAOTCS CICAYIOIIUE DIICMEHTHI ...
1) aszorucepa
2)  cepau Xpom



3)  XpoMm u a30T
8. Cymma k03(ppHUIIMEHTOB B peakiiuy, MPUBEIeHHON B Borpoce Ne 7 paBHa ...

1) 26 2)18 3) 35
9. Cymma ko3 dunuenron B peakipn KMNnOs + HClouy, = ... paBHa
1) 30 2) 26 3) 35

3J1€KTpOXI/IMI/I‘IeCKI/Ie CHUCTEMBbI

B Tecrax mo Teme «DICKTPOXUMHYECKHE CHUCTEMBI». IIEPBOE, BTOPOC U IIATOC 3aJaHHS
OILICHUBAIOTCS B 1 6aut; TpeThe U 4eTBepToe 3ananus— B 1,5 Oaia; mecroe u ceapmoe — B 2 Gana.

Tect Nel
1. DnexTpoaHBIN NOTEHIIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) BonbuMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanmdeckoro siemeHra Mg|MgSO4||CuSOs|Cu mpu cranmapTHBIX
YCIIOBHSIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPOIM3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KuCIoposa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypPaBHEHHHU 3JICKTPOIM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TpuUBENEHHBIX  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  pEAKUUNA  MPOTEKAET
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpiuuciure Maccy INHMHKA, TONYYEHHOTO TPU JJIEKTponu3e cyibdaTa IUHKA, KOTOPBIA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107
7. TlpuBemuTe CXEeMbl OHIIEKTPOAHBIX IMPOILECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONH KOPpO3WH rayibBaHomapbl Zn|Mg B CEpHOKHCION
cpezne. B orBete ykaxkure cymmy K03(h(HUIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHast caMmocTosiTesbHass padoTa OOYUaIOIMXCS OCYIICCTBIISICTCS B BUJC U3YUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKOH Marepuania; opOpMIICHUS OTYETOB IO
na00opaTOPHBIM paboTaM U BBITIOJIHEHHUS JOMAIITHUX 33 [aHUH.



BapuaHThl TeMaTHYeCKMX JOMANIHUX 3aJaHU /151 BHEAyIUTOPHOI CaMOCTOSATEIbHOI PadoThI
CTYJEHTOB 110 TeMaM

Jlomamnee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomarHem 3aiaHuu 1Mo TeMe «XMMUYecKas TePMOJIMHAMUKAy: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Hna peakuun CHg ) + CO2 ) = 2 CO () + 2 Hz ) onpenenute BO3MOXKHOE HalpaBJICHUE
CaMOTIPOM3BOILHOTO TEUEHHs PEaKIMK TIPH CTAHAAPTHEIX YCIOBUAX U npu Temmeparype T = 927 °C,
ecli TeryIoBoi 3((eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BBIICNACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; O0) MPUYMHY HANJICHHOTO W3MEHCHHS JHTPOIIHH.
Paccuuraiite TemnepaTypy Hayaia peaxkiuu.

3amaga Ne2

Berauciure temoBoit addexr peakunn: CaCs ) + 2 H2Oq) = Ca(OH)2 () + C2H2 (1), mombs3ysich
CTaHJIAPTHBIMU TEILIOTaMH 00pa30BaHUS pearupyrommx BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3amaga Ne3

[Io TepMOXMMHUYECKMM  YpaBHEHHSIM  paccuMTaiTe  TemioBo  3pdexkT  peakuuu:
Ho ¢y + CO2 () = CO ) + H2 O¢ry. TepmoxuMuueckne ypaBHEHUS:

a) Hoy) + %2 O2 () = H20 (1), AH = -241,9 x]JIx;

6)2CO ) +O2r) =2 CO2 1), AH =-566,2 x/]x.

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

B ngomamiHem 3amaHuu 1Mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oama; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 Oas.

3amaua Nel
Peakuus nmporekaer no ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (. HauanbHble KOHLIEHTpanuu
pearupytomux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTh NpsAMOHN peakuuu, koraa npopearupyeT 30% CO? Bo ckoibKO pa3 M3MEHSTCS CKOPOCTH
MIPUMOI ¥ 00paTHOM peakiuy, €ciu YBEIHUUNUTh JaBJIEHUE B CUCTEME B JBa pa3a?
3amaga Ne2
[pu temmeparype 40 °C HexoTOpoe KOJMYECTBO BENIECTBA BCTYHMAET B peaKiuio 3a 20MHH.
PaccuuTaiiTe BpeMs, NpU KOTOPOM 3TO € KOJIMYECTBO BEIIECTBA BCTYNUT B PEAKLUI0 IMpHU
temneparype 200 °C, ecnu TemmepaTypHbIi KOd((GUIMEHT CKOPOCTH peakiuu paseH 2. Bo ckombko
pa3 U3MEHHUTCS IIPU TOM CKOPOCTb PEaKIINH?
3agaua Ne3
Haiinute HauyaibHble KOHIEHTPALMHM HCXOAHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIMH:
Fe (n + H20 %) = FeO () + Hz (1), eciii paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyIONIuX BEIIECTB PaBHBI:
[H20]=0,3momb/1, [H2] = 0,4 Moan/m.
3amaua Ned
Jns peakuuonnoi cucreMmsl: CO yp + H20 ) = CO2 7 + Hz (y HavanbHbIE KOHLEHTPALMU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n1. OnipenenuTe KOHIICHTPAIIUHA BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTaHTa paBHOBECHs paBHa 1,45.
3amaga NeS
BerIpa3ute uepe3 KOHIIEHTpaIMM pEareHTOB KOHCTAHThl PaBHOBECHSI CIENAYIOLUX PEAKIUIL:
Now + 3 Hagy) = 2 NH3(r), AH =-92,2 kJIx;
COzr) + Cr) =2 CO(), AH = +160,5 x/Ix;
COw) + H20) = CO2 () + Homy, AH = -41,1 x]Ix.



VYKakuTe HanpaBJI€HUE CMEIIEHUS XUMUYECKOIO PAaBHOBECHS ATUX PEAKLUI: a) IPU OHWKEHUU
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIINIEHWU JaBIEHUS, €CIM TeMIleparypa
IIOCTOSIHHA.

Jomamnee 3ajanue Ne 3
no reme «PacTtBopbi»

B nmomammnem 3amanum mo teme «PacTBopel»: mepBas, BTOpas, TPeTbs M IATas 3a7add
orieHuBaercs B 1 O6am; yerBepras u mecras — B 0,5 Gaa.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
ososa (I1) ¢ mmotHoCTRIO p = 1,405 T/MN?

Paccumraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIEHTPAIUIO
SKBHUBAJICHTA; B) MOJSUIBHOCTb; T) TUTP; /1) MOJIBHYIO JTOJIFO BELIECTBA B PacTBOPE.

3amaga Ne2

3aKOHYUTE MOJIEKYJspHblE U HANUIIUTE COKpAalIeHHbIE HWOHHBIE YpaBHEHMsI peakuuit
B3aMMOJICHCTBUS CICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl; + KOH —

CaF; + HCl —

Sb(OH); + H>SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba?* + CrO4* — BaCrOy;

NHs" + OH — NH:OH;

ZnS + 2H" — Zn?* +H.S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakwue u3 cienyronmx cosneit moasepratores rugponudy: NaSiOs. Cu(NOz)2. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpHBIE YpaBHEHHUs THAPOJM3a COOTBEeTCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHClz, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

JlomamHee 3aganue Ne 4
no TeMe «OKUCINTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

B nomamuem 3amanum mo Teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCH»: TepBas
3ajava orieHuBaercs B 1,5 6ana; BTopas — B 2,5 6amia; Tpetbst — B 1 6ai.

3amayga Nel

[Tonbepute KOA(pPUIMEHTHI B ypaBHEHHUSX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOIBMKYIIYIO CHJIYy U OINPEACIUTE HAMNpaBIECHUE CaMOIPOU3BOJBHOTO
MPOTEKaHUsl TNEPBOM PEAKUHUHU IIPU CTAHAAPTHBIX YCIOBHSAX, HCIIOJb3Ys 3HAYECHHUS OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITMAIOB:

HJ + H3POs — J2 + H3PO3 + H.O

HNO> — HNOs + NO + H20



H[AuCls] + H202 + NaOH — Au +NaCl + Oz + H20

NHsReOs + H, — Re + NHs + H20

KBrO — 02 + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKUCIIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUil:

KMnO4 + NaNO; + H20 —

NaCrO; + H202 + NaOH —

Bi(OH); + NaS;0s + NaOH —

BiO3 + C —

Mg + HNO3 (pass) —

3amaga Ne3

Jaubl 1Be oOkuciuTenbHO-BoccTaHOBUTENbHBIC mapbl: KNO2, KNOsz; u Pb(NOz)2, PbOo.
[Tonb3ysick TaOyMIEH CTAaHAAPTHBIX OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHI[HANIOB, COCTABBTE
ypaBHEHHE BO3MOXHOH peakumud B  ykazanHoi cpene (HNOs3). Paccuwmraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

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

B nmomamnem 3amanuu 1o TeMe «JIeKTPOXUMHUYECKUE CUCTEMBI»: TIepBas 3a/1aya OIICHUBACTCS B
1 6amr; BTopas — B 1,5 O6aina; Tpethbst — B 2,5 Oasna.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHCHHE TOKOOOpa3yroIleH peakiuy, MPOTEKAarolel Mpu padoTe TrallbBaHUYECKOTO DIIEMEHTA
Co/Co(NO:3)2 // AI(NOgz)3/Al. Paccunraiite DJIC (E) raipBaHHYECKOrO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAI aHOJA PAaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeETajula B KAaTOJHOM pacTBope, mnpu kotopoi DJIC rajibBaHUYECKOTO DIIEMEHTA
ymenbiutes Ha 0,02B.

3amaua Ne2

[MpuBeauTe CXEMbI 3JEKTPOIHBIX TPOIECCOB W  MOJCKY/SPHBIE YpPaBHEHHS PEaKIHiA,
MPOTEKAIOIINX MPHU JEKTPOXUMHUECKON Koppo3uu ramsBanomapbl Co/Ni: a) B kucinoii cpeze; 6) BO
BJI&KHOM BO3J/IyXe.

Onpenenute yObUIb MAacChl aHOJA MPHU KOPPO3UHM B KUCIIOHN cpene 3a 20 MUH, €CIH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaua Ne3

CocTaBbTe 3JIEKTPOHHO-HOHHBIC YpPAaBHEHHS JJICKTPOAHBIX MPOIECCOB (aHOA HHEPTHBIH) U
MOJICKYJISIPHOE YPAaBHEHHUE PEAKIIUHU, IIPOUCXOISIICH MTPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOa4.

Berancnure ¢akTHdeckoe KOTUYECTBO METallla, IMOJNyYEHHOTO Ha KaToJe TPH DIIEKTPOIIH3e
Co(NO3)2, eciu 37eKTpOIIHA3 TPOBOAMWIN B TeueHuH | 4. BeIxoa MeTaia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOXKHbBIC TPHUUHBI YMEHBIIICHHS BHIX0/1a METAJIIA 110 CPABHEHHIO C PACYCTHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KoHTpoJsbHbBIE BONPOCHI 110 TeMe «XMMHYeCKasi TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUS CUCTEMBI.
Buytpennsist sneprus. Pabota. Temmora.
[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).
OHTaNBNUA KaK (YHKIUSA COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BEIIECTBA.

agprwnE
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TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEmIoBoi 3ddekt
XUMHUYECKON PEaKIUU.

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

OHTpoNHs KaK (PyHKIHS COCTOSIHUS CUCTEMBI.

BTopoii 3aKk0H TepMOJIMHAMUKH.

Tpernil 3aKOH TEPMOIUHAMUKHU.

Oneprus ['m60ca.

Hanpapnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKasi KHHETHKA»

Xumnueckass KHHETHKA. CKOPOCTh XMMUYECKOM pEeaKIMu U METO/IbI €€ PEryJIupOBaHusl.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakluy (3aKOH JIEHCTBYIOIINX Macce).
BnusiHue Temneparypbl Ha CKOpOCTh XuMuueckor peakuuu. [Ipasuno Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpamma.
KpuBas Maxkcsemia — bonbimana. DHepreTuueckuii 6apnep.
Karanutunueckue cucremsl.

Bnusgnaue katanu3aropa Ha CKOPOCTb XUMHYECKOM peaKIvH.
I'OMOreHHBIN U reTepOreHHbIN KaTalaus.

KonebaTenbHble peakiuu.

Xumunueckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.
KoHcTaHTa XMMHUYECKOTO paBHOBECHS.

Cwmemenne xumuyeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusHue KOHIIEHTpALK, JaBJIEHUS U TEMIIEPATYyPHI.

®a30BbIE pABHOBECHSL.

@dazoBble AMarpaMMbl 1J11 OAHOKOMIIOHEHTHBIX CHUCTEM.

KonTpoJsbnbie Bonpocs! o teme «PacTtBopbn»

[TonsiTue pactBopa. PactBopuMocTs BemiecTBa. PactBopuMocTs rasa.
PactBoprl. CriocoObl BBIpa)KE€HUS KOHIICHTPAIIMM PAacTBOPOB (MaccoBas JOJs, MOJISpHas
KOHIIEHTpAIIUs1, MOJISIPHAs KOHIIEHTPAIKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).
Konnurarueasle cBOMCTBA pacTBOPOB. M teanbHbIi pacTBOp.
3axonsl Payns: I (TonomeTtpuueckuit) u Il (30ymnnockonuueckuii 1 KPHOCKOMUYECKHI ).
OcmMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.
KucioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.
WNonnast Teopust KUCIOT U OCHOBaHMI Appennyca. OCHOBHbIC TIOHSTHS U TIOJIOKEHUSI TEOPUHU
AppeHnnyca.
Huccomnmanus KHCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHHUs] MOHHOW TEOpHUH AppeHHnyca
(mpuMeps).
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.
Jucconmarus cia0bix 31MeKTpoauToB. KoHcTaHTa qucconuanum.
3axoH pa3basnenus OcTBaib/a.
Peakmiii HOHHOTO OOMEHa MEXKy AJICKTPOIUTaMHU (Ha TIpUMepe peakiuii 0opazoBaHus claboro
AJIEKTPOJINTA, OCAIKA U Ta3a).
IIpousBeneHne pacCTBOPUMOCTH.
HNouHoe npousBenenne BoAabl. BonopoaHblil U THAPOKCUIILHBIN MOKA3aTEIIH.
I'mpponus coneit. TUIbI TUAPOIN3a COJICH.
KonuyecTBeHHBIE XapaKTEPUCTUKH MPOLECCa THIPOIINA3A.
@DakTOpHl, BAUSIONINE HA MIPOLIECC TUIPOTIU3A.
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KonTtpoasHbie Bonpochl 1o TeMe «/[ucnepcHble cucTeMbDY

I'ereporennsie cMecH. JlucniepcHbIE CUCTEMBI.
JucnepcHocts. Kiaccudukanyuu AucnepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHbie 1 1H0(OOHBIE KOJUIOUIBI.
Crioco0b! nostyueHus KOJIOUIHBIX PacTBOPOB.

CtpoeHre KOJIIOUTHBIX YaCTHULL.

[IpaBuino ®asHca — [leckosa.

Y cToiunBOCTh KOJIOUAHBIX crucTeM. CTaOMIN3aTophl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeaumMeHTalMsI KOJJIOUIOB.

Koarynsuust KoJuIOuaHbIX pacCTBOPOB 3JIEKTPOIUTAMH.
ITpaBumno lyneue — 'apau. Koarynmupyromas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJeKTpuYecKre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTposbHbIe BONpockl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOIECCHI»

OCHOBHBIE TOHATHSI TEOPUU OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIE CBOMCTBA BEIIIECTB.
Bakueiime OKUCINTEIN U BOCCTAHOBUTEIIH.
THUIIBI OKMCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIU (TIPHUMEPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.
Ypasuenue Hepucra.
CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 10 TeMe «IIeKTPOXUMHUYECKHE CUCTEMbD)

DnekTpoxumMuueckue cuctembl. Kimaccudukaius 3neKTpOXUMUYECKIX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa IPAHULIE pa3/iesia «MEeTalll — pacTBOP».
["anpBanmveckuii anemeHT Jlanuamsa — Skoowu.

DNEKTPOABUKYIIAs CUJIa TalbBaHUYECKOIO AJIEMEHTA.

W3mepeHre »HIEKTPOAHBIX MMOTEHIMANOB. Ps1  CTaHAAPTHBIX ANEKTPOJHBIX MOTEHIUAJIOB.
CBoiiCTBa METAJIOB B COOTBETCTBUU C UX TMOJIOKEHUEM B PSIy HAIIPSDKCHHUIA.

Ypasnenue HepHcra.

DNEeKTPOIN3 pacIjaBoB U pacTBOpoB. KaTogHble M aHOAHBIE TIPOIIECCHI.

OO0wenuneHHbIl 3aK0oH Papanes. Beixos 1o Toky.

Koppo3zus metamios. Knaccudukaiiys Koppo3nOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3susl.

DNEeKTpOXUMHUUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTENS.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(HEPHON KOPPO3UH.

CkopocTh KOppo3uu.

3anmra METAJIOB OT KOPPO3HUH.

3aluTHbIE TOKPBITHS.

DNIEKTPOXUMHUYECKHE CITOCOOBI 3alIUTHI OT KOPPO3UU METAIIIIOB.

XUMHYECKUE UCTOUHUKH TOKA. ["aTbBaHUUYECKHI 2JIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIIMBHBIE JIEMEHTHI.



7. OneHOYHBIE CPeCTBA /ISl POBEICHUsI IPOMEKYTOYHOM aTTecTAlMU
IIpomexxyTouHass — aTTecTalusi UMEET  LEIbl0  ONPEAEIMTh  CTENEeHb  JIOCTUKEHHUS
3aIUTAHUPOBAHHBIX PE3Y/IbTaTOB O0YUEHHS [0 TUCIMIUIMHE 32 ONPEeNICHHBIN eproa 00yueHHs.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTECTALMHU:



CTpyKTypHBIii
JIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeacTBa

oOyueHus
KOMITCTCHIHH
OIlK-1
CIIOCOOHOCTBIO  HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B MPO(PECCHOHATBHON IESITEIbHOCTH, IPUMEHATH METOJIbI

MAaTE€MAaTHYCCKOI0O aHajin3a U MaTCMaTH4ICCKOI'O (KOMHBIOTepHOFO) MOACIINPOBAHUA, TCOPCTUYCCKOI'O 1 SKCIICPUMCHTAJILHOI'O NCCIICAOBAHUW A

3HaTh

- OCHOBHBIC XUMUYECKUE MTOHSITHS,
MIOJIOKCHUS U 3aKOHBI,

- METO/IbI XUMHUYECKOTO aHaAIIN3a
BEILIECTB U OOBEKTOB OKPYKAIOIIEH
Cpepl;

- COBpCMCHHBIC HAITPABJICHUA
Pa3BUTHSI HAYYHBIX TCOPHIA, METOIbI
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS

16.
17.

18.
19.
20.
21.
22.

Hepeueub meopemudecCKux 60npocoeé K IK3ameny.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphI
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [lepBbIil 3aKOH TEepPMOIMHAMUKH.

DHepreTuka XMMHUYECKHUX IPOLECCOB.

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

OHutponus. YpasHenue bosbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

Oneprust [ m66ca. HarpapieHust XMMHUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakuun. Kunernueckas kpusasi.

CKopocTb peakuy U METO/Ibl €€ PEryJIMPOBAHHUS.

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

OHeprus akTUBallMU. AKTHBUPOBAHHbBIN KOMILIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucTeMbl. [ OMOT€HHBIN KaTans.

. KaranusaTopsl 1 KaTanuTHYECKUE CUCTEMBI. [ €TepOreHHBIN KaTanus.

. Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO pPAaBHOBECHSI.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle laremnse.

. PactBopbl. CriocoOb! BBIpaKEHHsI KOHLIEHTPALIUU PACTBOPOB.

. PacTBopbI 21ekTponuToB. CTeneHb U KOHCTaHTa JIEKTPOIUTUYECKON Tuccolranuu. 3aKoH

pa3basnenus OcTBaibaa.

Jucconumanus KUCiIo0T, OCHOBaHUM, cosiell. AMQOTEpHbIE JIEKTPOTUTHI.

PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa30BaHHUS U PACTBOPEHHS
OCaJIKOB.

Hucconmanus Boasl. MonHOe npousBeaeHue Boabl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3A.

Hucnepcusie cuctemsl. Knaccudukarus. Jlnodgunsueie u 11ohoOHBIE KOTOUIBL.

CtpoeHne KOJUTOUTHBIX YacTHII.

Koarynsuus KoJsmouaHbIX pacTBOPOB.




CtpyKTypHBII

IInanupyemsle pe3ysbTaThl

AJIIEMEHT O1eHOYHBIC CpE/ICTBA
oOydeHus
KOMTICTCHITHH
YmMmeTh - pelaTh pacueTHhIC 33/1a49H Ilpumepnsie npakmuyeckue 3a0anus 01 IK3IAMeHA:

MIPUMEHUTENBHO K MaTepHaty
MIPOrpamMmbl;

- peuiath pacueTHbIC 3aa4u
IIPaKTUYECKOI0 COJIEPIKAHMUS;

- IPOTHO3UPOBATH BO3MOKHOCTD
MIPOTEKAHHUS CAMOIIPOU3BOJILHBIX
MIPOLIECCOB B PA3JIMYHBIX
XUMHUYECKUX CUCTEMAX;

- IPUMEHSTH METOIbI
MaTEeMaTUYECKOro aHajlu3a u
MaTEeMaTHYECKOTo (KOMITbIOTEPHOTO)
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIeI0BAHUS

1. Hanmcarh 51eKTpOHHBIE YypaBHEHUS JJIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CyMMapHOMN
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHHYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
MOHOB MeTauIoB paBHbL: [Al**]=0,001 moms/i1, [C0?*]=0,1 Momb/1.

2. Hammucatb MOHHBIE ¥ MOJIEKYJIApHBIC ypaBHeHHS peakiuii ruaponu3a coieid: K3sPOs; NazSOg;
ZnCly.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccuuraiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKUCINTEIIbEHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

K2oCr207 + FeSO4 + H2SO4 — , KMnOs + NaxSO3 + Ho0 —.

6. HamucaTtp »JI€KTpOHHBIC YPaBHEHUS SJIEKTPOTHBIX IPOIECCOB, YpAaBHEHHE CyMMapHOW
TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTpPalUuu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHUYUTH YpaBHEHHsI peaKklUii, HAMKCaB UX B MOJIEKYJIPHON U HOHHOH opmax:

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

8. Hammcarb »IeKTpOHHBIE YypaBHEHUS ODIEKTPOJHBIX TMPOIECCOB, ypaBHEHHUE CyMMapHOMN
TOKOOOpasyrome peakuuu, BeIYUCIUTh DJC raapBaHUYECKOTO AJIEMEHTa, €CIU KOHIIEHTpAIuu
MIOHOB METAIIOB paBHbI: [ZNn?*]=0,01 mMomns/n, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwin B 100 r Bombl. [Im10THOCTE TOTy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. Hammcarh 57€KTpOHHBIE YpaBHEHHUS SJICKTPOAHBIX TPOIECCOB, ypaBHEHHUE CYyMMapHOU
TOKOOOpa3yromel peakuuu, BeMUCIUTh JJIC raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MIOHOB MeTalIoB paBHsl: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m.

12. 3aKkOHYUTH YpaBHEHHUsI PEAKIIUI, HATMCAB UX B MOJIEKYJIIPHOM 1 HOHHOM BHJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJIMHAMUYECKYIO BO3MOXXHOCTh IpoTekanust peakiuu CaOw) + 2 Cu) =
= CaCz ) + COw), AHr = 460 x/[x npu cTaHAapTHBIX yCIOBUAX. PaccunraiiTe TemnepaTypy Hadaia
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/moms'K; S(CaC)= 70 Jx/Monb-K;
S(CO)=197 dx/mons-K.




CtpyKTypHBII
JJIEMEHT

IInanupyemsle pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

KOMIIETCHIIMH obyuenus
Bnagers - HaBBIKAMU IPUMEHEHHS OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anusn 01: IK3AMeEHa:
XUMHYECKHUX 3aKOHOB B 1. Jns peakuyu CHs ) + CO2 ) =2 CO (v + 2 H2 () onipenienuTe BO3MOKHOE HalpaBECHUE
poeCCUOHATILHOMN IEATENIFHOCTH; | CAMOIPOM3BOJIBLHOTO TEYCHHS PEAKLUWU IMPH CTAaHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
- MPAaKTUYECKUMHU HaBBIKAMH =927°C, ecinu TeroBoii >3QdEKT peakIny 10 3aJaHHON TEeMIEpaTyphl He M3MEHHUTCS. YKaKHUTE: a)
TEOPETUUECKOT0 U BBIJICJIICTCS. WIIM TIOTJIOLIAETCS SHEPrus B XOJE peakuuu; 0) MpUUMHY HAWJCHHOTO W3MEHEHUS
HKCIEPUMEHTAIbHOI0 UCCIIE0BAaHUs | SHTponuu. PaccunTaiite TemMneparypy Hadana peakiyu.
B 00JIACTH XUMHU; 2. BrIpa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLIUX peakLuit
- METOJaMU UCCIICA0BAHUSA U N2w) + 3 Ha) = 2 NH3p, AH = -92,2 k/[x. Ykaxkute HampaBlieHHE CMELICHUS XUMHUYECKOTO
CIIOCOOHOCTBIO OOBSICHATH €T0 paBHOBECHSI 3TUX peaKLUii: a) MPU MOHMKEHUU TEMIEPATypbl, €CIU JIaBJIEHUE MOCTOSIHHO; 0) IpH
pe3yabTaThl IPUMEHUTEIBHO K HOBBIIICHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.
poeCCHOHATILHOMN IeATETHOCTH 3. CKONBKO MWIIHIUTPOB 96%-HOTO pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyetcs amns npurorosienus 2 i1 0,25M pactopa?
4. Kakue wu3 cruepyromux cosned moxaseprarorcs ruapoinsy: NapSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJIIPHBIE YPAaBHEHHUS THIpPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI 3TUX COJIEH?
5. 3onb ruzppokcua Maraus nonyded nyreM cMmemmBanusg 0,02 i1 0,011, pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEILIBI.
6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CUITy U ONpPEJENIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
OPOTEKaHUs pPEaKLUUU TMPH CTAHAAPTHBIX YCIOBUSAX, MCIONb3Ysl 3HAUEHHs OKUCIUTENbHO-
BOCCTaHOBUTENBHBIX MoTeHnuanoB HJ + H3POs — J2 + H3POz + H20.
7. IlpuBeanTe cXeMbl 3JEKTPOIHBIX MPOLIECCOB U MOJIEKYJISIPHBIE YPaBHEHUS pEaKIHid,
HPOTEKAIOIINX TPH dIEKTPOXHUMHUYECKOI koppo3uu rajgpaHonapbl Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ayxe. Omnpenenute yObUlb MacChl aHO/A IIPH KOPPO3UU B KHCIION cperie 3a 20 MuH,
€cII CKOpOCTh Koppo3uu cocraBuia 0,01 r/4.
OIIK-2

CIIOCOOHOCTBIO BBHISBIISTH €CTECTBEHHOHAYYHYIO CYITHOCTh MPOOJIeM, BO3HUKAIOIIUX B X0J1€ IPOU3BOACTBEHHOH J€ATEILHOCTH, MPUBIIEYD JUIS UX PEIICHUS
COOTBETCTBYIOIIMI (PU3UKO — MAaTEeMAaTUUECKHI amnmapar

3HaTh

- OCHOBHBIC XUMHNYCCKHUE ITOHATUA,

ITOJIOXKCHHSA 1 3aKOHBI,

1. OxucnuTenbHO-BOCCTAaHOBUTENbHbIE CBOWCTBa BemlecTB. Kitaccudukamuss OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMM.




CtpyKTypHBII
JJIEMEHT

IInanupyemsle pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

KOMITETCHIIUH 00yuemms
- COBpPEMEHHbIE HaIIpaBICHUS 2. DIJEeKTPOXMMHUYECKUE CHCTEMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
Pa3BUTHS HAYYHBIX TCOPHUH; 3. TampBanmveckuii anemeHT Jlanudms Sxobu.
- METO/Ibl TEOPETHUECKOTO U 4. DNEeKTpOXMMMUYECKHUE CUCTEMBI: 3JIEKTPOJIU3 paciiaBoB. [IpumeHeHue 31eKTpoIusa.
9KCIIEPUMEHTAIILHOTO HCCIIEI0BaHUS 5. DnekTponn3. AHOAHBIN U KaTOAHBIN MPOLIECCHI MPHU 3JIEKTPOIU3E PACTBOPOB.
B 00JIaCTU XUMHUU 6. IIpumeHeHUE SIEKTPOIH3A.
7. Kopposus. Bunbl kopposzuu. CriocoObl 3alIUTHl METAIIJIOB OT KOPPO3HH.
Ymetp - pelarb pacueTHBIE 3a/1a41 1. Omnpexnenute TEPMOJAUHAMHUYECKYIO BO3MOKHOCTH nporekanus peakiuu 2 Cly ) + 2 H2O(

HNPUMEHHUTENILHO K MaTepHaty
IIPOrPaMMBbl;

- IPOrHO3UPOBATh BO3MOKHOCTh
MIPOTEKAaHUs CaMOIIPOU3BOJIbHBIX
IIPOLIECCOB B Pa3IMYHbIX
XUMHUYECKUX CHCTEMAX;

- COYETaTh TEOPUIO U MPAKTUKY IS
pellIeHNs NHKEHEPHBIX 3a7a4

=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHIapTHBIX YCIOBUAX. Paccumraiite Temmeparypy
Havaima peakuuu, ecam  S(Cl2)=223 JIx/mons'K; S(H20)=189 x/monsK; S(HCI)=
187 Ix/momn-K; S(02)=205 JTx/monb K.

2. Hamucatps ypaBHEHHsI peakluil TUAPOIn3a B MoieKyssipHoM 1 noHHOM Buje: CrCls, NaNOg,
K2COs.

3. CocTaBbTe YpaBHEHHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

4. KoCr207 + NaxSO3 + HoSO4 —, KMnOs + NaNO2 + H20 —.

5. T'omorennass peakuusi mporekaer mo ypaBHeHuo Hx ¢ + 2 ¢ = 2 Hlp. Hauvanbnas
KOHILIEHTpauusi Bogopoaa 2,1 momw/i, moxa 1,5 mons/n. Bo ckoibko pa3 M3MEHUTCS CKOPOCTb
peakiuu, korja npopearupyet 30% Bogopona?

6. B 640 ma Boxsl pactBopuiu 160 r xnopuza xenesa (I1I). ItoTHOCTS MosyueHHOTrO pacTBOpa
1,032 r/mi. Paccuwnraiite: o(FeClz); Cwm; Cor; Cm; N(FeClz) u N (H20); T.

7. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOXKHOCTb MpoTekaHus peakuuu CSy ) +3 Oxn=
=COz2 1) + 2 SOz (), AHr = -1075 xIx nipu cTaHIapTHHIX ycloBusX. Paccumraiite Temmeparypy
Havanma peakuuu, ecan  S(CS2)=151 Jhx/mons K; S(02)=205 x/monp-K; S(CO2)= 213
JIx/mons-K; S(SO2)=248 JTx/momb K.

8. Peakuus unet no ypasuenuto: 2 Ha ) + Sz () = 2 H2S(r). HawanbpHast koHIeHTpanus Boiopoia
2 momnb/n, cepbl 1,5 monw/n. OnpenenuTe BO CKOJIbKO pa3 HU3MEHHUTCS CKOPOCTbh pPEaKIMH K
MOMEHTY, Koryia npopearupyet 0,7 Monb/1 Bogopoaa?

9. Ompexnenure TEPMOTUHAMHYCCKYIO BO3MOKHOCTh MPOTEKAHUS peakiuu 2 ZNS ) + 3 Oy =
=22n0 ) + 2 SOz (), AHr = -890 x/Ix npu crannapTHBIX yclnoBUAX. Paccuuraiite Temmneparypy
Hauvasa peakiun, eciu S(ZnS)=58 Jlx/momas K; S(02)=205 Ix/mons K; S(ZnO)= 44 Jix/monb K;
S(S02)=248 x/monb K.




CtpyKTypHBII
JJIEMEHT
KOMIETEHIMU

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

Bnaners

- HaBbIKaMU IMPUMCHCHUA OCHOBHBIX
XMMHYECKHX 3aKOHOB B
npodeccuoHAEHOM JIeATEIILHOCTH;

- IPAaKTHYECKMMHU HaBbIKAMHU
TEOPETUYCCKOTO U
IKCIEPUMEHTAILHOTO HCCIICIOBAHMUS
B OGJIaCTI/I XUMHHU, IPUBJICKAS JJIA
UX PEIICHHs COOTBETCTBYOIIHIA
(GU3MKO — MaTeMaTUYECKH anmapar

1. PaccunraiiTe 3JeKTPOABMKYIIYIO CHIIy W ONPEACIUTE HANpPaBICHHE CAaMOIPOU3BOJIBHOTO
NPOTCKAHHUST PEaKIUH TPU CTAHJAPTHBIX YCIOBHUSX, HCIOJNb3ysd 3HAYCHHS OKUCIHTEIBHO-
BOCCTaHOBUTENBHBIX MoTeHnmanoB HJ + HsPOs — Jo + H3POs + HO.

2. B pactBope oprodochoproii kuciaorel maccod 1200 r m motHocthio 1,153 1/mMn
conepxutcs 312 r H3POg. Paccunraiite: (H3POas); Cum; Cox; Cm; N(H3POs) u N (H20); T.

3. [lpuBeauTe CXEMbI 3JCKTPOIHBIX IPOIECCOB W MOJIEKYJSPHBIC YpaBHEHUS pEaKIui,
NPOTEKAIOIINX TP IEKTPOXUMHUYECKOH Koppo3un ranbBaHonapsl Co/Ni: a) B kucioit cpexe; 0)
BO BJI&YKHOM BO31yxe. OmnpenenuTe yOblUIb MacChl aHO1a TIPU KOPPO3UU B KUCIIOH cpene 3a 20 MuH,
€CJIN CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

3. CoctaBbTe DIICKTPOHHO-MOHHBIC YPaBHEHHUS AJICKTPOIHBIX IMPOIECCOB (aHOJ WHEPTHBINA) H
MOJICKYJISIPHOEC YpaBHEHHE pEaKkIUH, MpoUCXomsimied mpu anekrponuse pactBopa CoSOa,
Bbruuciure (akTudeckoe KOJMYECTBO METajlla, IMOJYYCHHOTO Ha KaTOAC NpPU DIIEKTPOJIU3e
Co(NO3)2, ecu 37€KTpOIM3 MPOBOAWIN B TedeHHU 1 4. Beixoa mMeramia mo Toky cocrtaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHHUIO C PACUETHBIM.




0) Ilopsinok nmpoBeneHUsi NPOMEKYTOYHOM ATTECTALMH, NOKA3aTeJIM 1 KPUTEPHH OLlICHUBAHMS:

[IpomexxyTouHast arrectauusi MO IUCHUIUIMHE «XHMHS» BKIIOYAET TEOPETHUUECKHE BOIPOCHI,
MO3BOJISIIOIIME OIICHUTh YPOBEHb YCBOCHHSA OOYYAIOIIMMHUCSA 3HAHWM, W MPAKTUYECKHE 3a/JaHusl,
BBISIBIISIFOLIHE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHIA U BIIAJICHUH, TPOBOAUTCS B (hopMe 3aueTa.

3aueT 1Mo JaHHOW AMCUMUILUIMHE MPOBOAUTCA B YCTHOU dopMe 1o Ouieram, KaxkJIblii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKHUX BOIPOCA U OJIHO MPAKTUUYECKOE 3a]JaHUE.

Iloka3aTesn M KpUTEPUH OLICHUBAHUA 3a4eTa:

«3a4TeHo» — OOyJarouiuiicss JAEMOHCTPUPYET MOPOTOBbIM YpPOBEHb CHOPMHUPOBAHHOCTU
KOMITETEHITHI: B X0 KOHTPOJIBHBIX MEPOTPUATHI JAOMYCKAIOTCS OIIUOKH, MPOSBISETCS OTCYTCTBUE
OTJENbHBIX 3HAHUH, YMEHHM, HABBIKOB, OOYYAIOLIUIICS UCIIBITHIBACT 3HAYUTEIIbHbIC 3aTPYTHEHUS MIPU
ONEepUPOBAHUHU 3HAHUSIMU U YMEHHUSIMU MIPU X MIEPEHOCE HA HOBBIC CUTYAIIUH.

«He 3a4TeH0» — OoOydaroluics He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS U
00BsICHEHUS HHPOPMAIIHH, HE MOXKET IMOKa3aTh MHTEIUICKTYalIbHbIC HABBIKH PEIICHHUS TPOCTHIX 3aa4.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTedeHUe TN CHUTLIMHbBI

a) OcHoBHas JIuTeparypa:

1. Ocnossl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata obpamenus: 14.10.2019). - Texkcr:
3IIEKTPOHHBIM.

2. Komnsma, JI. T'. Xumus : yuebnoe nmocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) lonosiHUTe/ILHAS JIUTEpPaTypa:

1. Mepnsuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
Mumypuna ; Marautoropckuii roc. Texuaudeckuii yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
um. I'. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obOpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. MynnuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-t uM. I'. . HocoBa. - Marauroropck :
MI'TY wum. I. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obpamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Konsma, JI. T'. OxucnutenbHO-BOCCTAaHOBHUTENbHBIE peakiuu. OCHOBBI AIIEKTPOXHUMHUU :
yuebHoe nocodue / JI. I'. Konsna, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ui., TaoJI. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJICKTPOHHBIN. -
NmeeTcs nevyaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumunueckass kuHeTHka. COCTOSHME XMMHMUYECKOTO PAaBHOBECHS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymmna, O. B. Epmosa ; MarHUTOropcKkuii roc. TEXHHYECKUI
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. W1. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.
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S. Koposun, H.B. O6mas xumus: ydel. A7 TEXHHYECKUX Hampas. u crel. By3oB /H.B.
Koposun —9-¢ uza., mepepad.- M.: Beicm. mik., 2007.- 557 c.: ni. - ISBN 978-5-06-004403-4. - Tekcr:
HENOCPEICTBEHHBIN.

6. Kparkuii cnpaBoYHHMK (GU3MKO-XMMHYECKHX BenmuuuH / cocT.. H. M. bapon, A. M.
[TonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. PaBaens, A. M. IlonomapeBoii. - 10-e
3., ucnp. u pon. - CII6. : UBan ®demopos, 2003. - 238 c. : mn. - ISBN 5-8194-0071-2. - Tekcr:
HENOCPEICTBEHHBIN.

7. U3BecTus BBICHIMX Y4EOHBIX 3aBeJeHHI. XUMHUS M XUMHUYECKass TEXHOJOTHUS: Hay4HO-
texHuyeckuit )xypHai — ISSN 0579-2991.

B) MeToauuyecKue yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMHYECKHUX IMPOILIECCOB: METOJAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO AUCHMIUIMHE «XUMHS» s OOydaloluXcsl BCEX HalpaBICHUI
MOJITOTOBKH U CHEIHaIbHOCTEN AHEBHOU (popmbl 00yuenus / O.A. Mumrypuaa; MarHuTOTOpCKHiA Toc.
texuudeckul yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. M. Hocosa, 2016. — 11 c. —
Teker : HenocpeICTBEHHBIMN.

2. Komsama, JLI. Xumuyeckas TepMOAMHAMHUKA: METOJWYECKHE  YyKa3aHWUS IS
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUSA» Uil O0OyYaroIIMXCs BCEX HaIpaBJICHUMN
MOATOTOBKM U creuuaibHocTelt Bcex ¢opm oOyuenus / JLI'. Komsma; Marnutoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
Tekcr : HemocpeCTBEHHBIMN.

3. Konsma, JI.I. CkOpoCTh XUMHYECKUX PEaKIUi U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHus K JIabopaTOpHBIM paboTaM MO JUCHUILTUHE «XUMUsD» A7 00ydaromnuXcsl BCEX HallpaBJIeHUN
MOATOTOBKH U crnienuaiibHocTel Beex Gopm ooyuenus / JI.I. Konsna, E.B. Tapaciok; Marautoropckuii
roc. texunueckuil y-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. U. Hocosa, 2020. -8 c. —
Tekcr : HenmocpenCTBEHHBIMN.

4. PonmuonoBa, H.M. Xwumnueckas KuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOIMYECKHE
YKa3aHUS JUIsl CaMOCTOSITEIbHOH paboThl 1O AUCHUIUIMHE «XHUMHUS» JUISI OOYdYalOMIMXCS BCEX
HampaBJICHUH MOATOTOBKH M crHenuaibHocTe Bcex ¢opm obyuenus / H.M. Pommonoma, A.IL
[TonomapeB; Maraurtoropckuii roc. Texumdeckul yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HenmocpeACTBEHHbI.

5. Uynposa, JI.B. PactBopbl: Mertommyeckas paszpaboTka K Ja0OpaTOpHBIM paboTam Mo
TUCLHUIUIMHE «XHUMUS» 1751 00y4yarolMXcsl BceX HAIlpaBlIEHUH MOATOTOBKM U CIELHAIBbHOCTEH Bcex
dbopm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. Texuuueckuit yu-t um. . 1.
Hocosa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — TekcT : HEemocpeacTBEHHBIN.

6. Uympora, JI.B. PacTBophl: Meroamueckas pa3paboTKa K CaMOCTOSITENILHOW paboTe IO
TUCLHUIUIMHE «XHUMUs» A 00ydyaromMXCsl O BCEM HAIPaBIEHUSIM MOATOTOBKU M CIEHUAIBHOCTSIM
Bcex (opm oOyuenust / JI.B. Uymposa, 3.P. Mymnuna, O.A. Mumypuna; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. 1. Hocosa, 2017. — 26 c. —
Tekcr : HemocpeACTBEHHBIN.

7. Konsna, JI.I'. KonnonaHele pacTBOpBI: METOJUUECKUE yKa3aHUs K Jab0opaTopHOil paboTe mo
TUCHUILIMHE «XUMHS» A 00y4arolMXcs M0 BCEM HaIpaBJIEHUSM MOATOTOBKH U CIIELUATIbHOCTSIM
Bcex Gopm obyuenus / JL.I'. Komsina, JILA. bonbsH; MarHUTOrOpckuii roc. TEXHUYECKUH yH-T UM. [
W. HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocoa, 2017. — 9 c¢. — Tekcr : HemocpeicTBEHHBIH.

8. Komsana, JI.I'. OKUCIUTETHHO-BOCCTAHOBUTENIFHBIE PEAKLIMU: METOAMYECKHE YKa3aHUs K
nabopaTopHON paboTe MO JUCIUTIINHE «XUMH» JUIsl 00yUJaIOIUXCs BCEX HAIMPaBICHUH MOATOTOBKH
u cneuuanbHocteit Bcex (opm oOyuenus / JL.I. Komsnma, E.B. Tapactok; Marautoropckuii roc.
texandeckuid yH-T uM. ['. M. HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocosa, 2020. — 10 c. —
TekcT : HenocpeACTBEHHBIN.

9. Komsama, JI.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU ¥ DAJICKTPOXUMHUYECKHUE
MPOIECChl: METOAMYECcKass pa3padoTKa K CaMOCTOSATENbHOW padore Uit OOydyaromMXCsl MO BCEM
HaIpaBJIEHUSM TMOJATOTOBKH M CIeHAIBHOCTAM BceX (popm obyuenus / JI.I'. Konsna, E.B. Tapacroxk,
3.P. Mymnuna; Marauroropekuii roc. texundeckuit yH-T uM. I'. . HocoBa. — Maraurtoropck : MI'TY
uM. I'. 1. HocoBa, 2017. — 41 c¢. — TekcT : HEemocpeACTBEHHBI.



10. Mumypuna, O.A. DIEKTpOXMMHUYECKHE MPOLECChl: METOANYECKHE YKa3aHUs
na0opaTopHOil paboTe MO JUCHUIUIMHE «XHUMHUSA» A OOy4YaroUIMXCsl [0 BCEM HalpaBJICHUSAM
MOJTOTOBKM M CHEIHAIBHOCTSIM BceX ¢opm obyuenuss / O.A. Mumypuna, H.M. Ponuonona;
HocoBa. — Marautoropck : MI'TY um. I'. W.

MarauToropckuii roc. TeXHu4eckud yH-T um. I'. W.

Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHbIH.

r) [Iporpammuoe o6ecnneuenue u UnTepHeT-pecypcebl:

IIporpammuoe obecnevyenue

Haumenosanue 110 No norosopa Cpox neficTBns

JIMIICH3UN

MS Windows 7 Professional(uns| ;1597 16 o1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7 Professional 5y 757 17 o1 27.06.2017 27.07.2018

(st KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo

7Zip cB000HO pacnpoctpansemoe 10 OECCPOYHO

FAR Manager cB000IHO pacnpocTpansemoe [10 0OECCPOUHO

Ipodeccnonanbubie 6a3bl JAHHBIX M1 HHPOPMALNMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIka

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaMOHHO-aHATUTUYECKAs]
cuctreMa — PoccuickMii HMHIEKC HAay4HOIO
mutuposaunst (PUHIL)

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

ITouckoBas cucrema Axanemusi Google (Google
Scholar)

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

Wndopmannonnas cucreMa - EauHoe oOkHO
JI0CTYyMa K UHPOPMAIIMOHHBIM pecypcam

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

denepalibHOE  TOCYJAPCTBEHHOE  OIOKETHOE
yUpexIeHUE «DenepanbHBIN UHCTUTYT
TPOMBIIIJICHHONW COOCTBEHHOCTH)

URL.: http://www1.fips.ru/

Poccuiickas ~ TocymapcTBeHHass ~ OuOimoTexa.
Karanoru

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

DOnekTpoHHBIE pecypchl Oubnuoreku MITY wum.
I'.1. HocoBa

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

9. MaTrepua/ibHO-TEXHUYECKOE ODecneyeHne T CHUTIUHbI

MaTepI/IaJ'IBHO'TCXHI/ILICCKOe obecnieucHue JAUCIMITIIIMHBI BKIIFOYACT!:

K

Twumn 1 Ha3BaHUeE AyJUTOpUHn

OcHalieHue ayuTopun

n

WHIUBUAYAJTbHBIX KOHCYJIbTALIUM,
TEKYIIEro KOHTPOJSI U

YuyebHble ayIUTOPUH JJI4 MynbsTUMEIUHHBIE CPEACTBA XpaHEHUs, Ieperayu
NIPOBEACHHUS 3aHATUU npeJjcTaBieHust HHPOpMaIun

JEKIIHOHHOI0 THUIA

YyeOHble ayAUTOPUH 15 Ob6opynoBaHue 1Jis1 BBITOJHEHHS Ja00paTOPHBIX padoT,
npoBeeHus 1abopaTOPHBIX XUMHYECKAsI I0CYAA, PEAKTHUBBI,

3aHATUH, TPYIIIOBBIX U Harnsiineie Mmatepuanbsl: TaOIHIbI, CXEMBI, TUIAKATHI.




Tun u Ha3BaHUE ayJUTOPUHU OcHalleHue ayuTopun

NPOMEXYTOUYHON aTTeCTalllu

Iomenienus ais [lepconanbubie kommbroTepel ¢ makerom MS  Office,
CaMOCTOATENLHON PadoTEI BBIXOJIOM B WHTEPHET M C JOCTYIIOM B 3JIEKTPOHHYIO
00yJarIuxcs

nH(OPMAIMOHHO-00pa30BaTEIHLHYIO CPEAY YHUBEPCUTETA

Homemenus 1ist XpaHEeHUS ¥ Cremnaxu, celibl st XpaHeHUs1 y4eOHOTro 000py10BaHUS
NPOGUIAKTHICCKOr0 00CTY)KUBAHHS |  MHCTpyMEHTHI U1 PEMOHTA J1a60PaTOPHOTO
yqe6HOF0 O60py110BaHI/I$I 060pyI[0BaHI/I${.




