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1. Ilesin ocBOECHHUSA TMCIATIIMHbBI

[lenssMu OCBOEHUS TUCHUIUIMHBI «XHUMHS» SIBIseTCs (opMupoBaHue ¢(yHIaMEHTATBHBIX
3H3.HPII>1 B O6HaCTI/I COBpGMGHHOfI XUMHHU, BKIHYAKOMOIUX OCHOBHBLIC IIOHATHUA, 3aKOHbI U
3aKOHOMEPHOCTH, OIMCBHIBAIONINE CBOWCTBA XHMMHYECKHUX COCAMHCHHWH; pa3BUTHE HABBIKOB
CaMOCTOHTeHBHOﬁ paGOTBI, H€O6XOI[I/IMI>IX JJI HpI/IMeHeHI/I}I XUMHNYCCKUX 3H3.HHI>1 HpI/I I/ISY‘-IGHI/II/I
CHIEMAIbHBIX JUCIUIUIMH U TabHEHIIEH TPAKTUUYECKON JEATEIIbHOCTH.

2. MecTo AUCHMIUIMHBI B CTPYKType 00pa3oBaTe/ibHOl NpPoOrpaMMbl TOJATOTOBKH
0akaJjiaBpa

Huctummuaa B1.B.11 «Xumus» BxomuT B 0a30Byl0 dacTth Oynoka | oOpaszoBarenbHOU
MPOTPAMMBIL.

Jlnst u3ydeHus: TUCIMIUIMHBI HEOOXOAMMBI 3HaHUSI, YMEHHS W BIIaJieHUs, CPOPMUPOBAHHEIE B
pe3ynbTare TONydeHUsi cpenHero (MojaHoro) oOmero oOpa3oBaHMs MO AUCIHUILTUHAM «XUMUS»,
«Dusuka», «MareMaTuKa».

3HaHUS W YMEHHs CTYACHTOB, TOJNy4YeHHBbIC MPH HM3YyYCHUH JaHHOW IUCIUIUIMHBI OymyT
HEOOXOAMMBI WM TPH JAJbHEHIIEM W3yYeHMH TaKuX JUCHMIUIMH, Kak «be3omacHOCTh
KUBHENEATCIILHOCTH»,  «MeTajuInuecKkue  KOHCTPYKIHMH», «Kene300eTOHHbIE ¥ KaMEHHBIC
KOHCTPYKITUW».

3 Komnerenuun odyuarouierocsi, opMmupyemMbie B pe3y/jbTaTe OCBOCHHS TUCHUIIUHBI U
IVIAHNpYeMble Pe3yabTAThl 00y4eHHUsI

B pesynbrare 0CBOCHHS TUCHIUTUIMHBI «XHUMHS» 00YJarOIIUNCS TOKEH 00IafaTh ClIeyromen
KOMIIETCHIIUEN:

CTpyKTypHBIN SJIEMEHT [Tnanupyembie pe3ynbTaThl 00yUCHUS
KOMITETCHIINH

OIIK-1
CIIOCOOHOCTBIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHBIX TUCLUUIUIMH B NMPO(ECCHOHAIBHON
NESTeNbHOCTH,  TNPUMEHATH  METOAbl  MAaTeMaTH4YeCKOro  aHajluM3a W MaTeMaTH4ecKOoro
(KOMIIBIOTEPHOT'0) MOAEIMPOBAHNUS, TEOPETUUECKOTO ¥ SKCIEPUMEHTAIBHOIO UCCIIEA0BAHUS
3HaTh - OCHOBHBIE 3aKOHBl MaT€MaTHYECKOT0 aHaiu3a MPUMEHHUTEIBHO K
XUMHUYECKUM TPOIECCaM;
- METOJAbl TEOPETUYECKOT0 M HKCIHEPUMEHTAJIbHOIO HCCIEIOBAHUS
COBpPEMEHHbBIEC HAMPABIICHUS Pa3BUTHUS HAYYHBIX TEOPUH;
- COBpEMEHHbIE HANpPaBJICHUS Pa3BUTHUS HAYUYHBIX TEOPHM, METOIbI
TEOPETUYECKOTO U HKCHEPUMEHTAIBHOTO HCCIENOBaHUA B O0JIACTH
XUMUHI
YmMmetb - peuaTh pacueTHbIE 33J]a4H MPAKTUYECKOTO COIePKAHUS;
- pewiath pacueTHbIE 33/laud C UCIOJIB30BAHUEM MAaTEMaTH4ECKOro
(KOMIIBIOTEPHOT0) MOZAEIUPOBAHMS
- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaMONPOU3BOJIBHBIX
MIPOLIECCOB B PA3JIMUHBIX XUMUUYECKUX CUCTEMAX;
- cOYeTaTh TEOPHIO M MPAKTUKY JJIsl PeIICHUS] MH)KEHEPHBIX 3a7a4
Bnanets - HaBbIKAMH  MAaTE€MaTUYEeCKOro aHajiu3a M  MaTeMaTUYECKOro
(KOMITBIOTEPHOT0) MOACIUPOBAHUS B MPO(HECCUOHATBHOM TSI TEIbHOCTH;
- MeToJaMu  MaTeMaTUYeCKOr0 aHaiu3a M  MaTeMaTU4ecKoro,
TEOPETUYECKOTO M HKCIEPUMEHTATILHOIO HCCIEeI0OBAaHNUS TPUMEHUTEIHHO
K IpOo(heCCUOHATILHOMN IS TEIbHOCTH




CTpyKTypHBIN 2JIEMEHT
KOMIICTCHIINHU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OIIK-2

CIIOCOOHOCTBIO BBISIBJIATh €CTECTBEHHOHAYYHYIO CYIIHOCTb IpOOJieM, BO3HMKAIOIIUX B XOAE
MPOU3BOJICTBEHHON JAEATENbHOCTH, NPUBJIEYb Ui WX PELICHUS COOTBETCTBYIOIIMH (U3UKO —

MaTeMaTUYECKUW anmnapar

3HaTh

- OCHOBHBIE XMUMHUYECKHE OHATHS, [TOJI0OKEHUSI U 3aKOHEI,
- COBPCMCHHBIC HAMPABJICHUS Pa3BUTHsI HAYYHBIX TCOPHUH;

- METOJIbI TEOPETHYECKOTO0 U OIKCIEPUMEHTAIBHOTO HCCIEIOBaHUS B
0071aCTH XUMHH

Ymetp - peluaTh pacueTHbIE 3a/1a41 IPUMEHUTENBHO K MaTepualy IporpaMmsl;
- TNPOTHO3UPOBATH BO3MOXHOCTH IPOTEKAHHSA CaMOIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMHUUECKUX CUCTEMAX;
- COYETaTh TEOPHUIO M NPAKTHUKY IS PEIICHUS] MH)KCHEPHBIX 3a4a4
Bnagers - HaBbIKAMHU IIPUMEHEHMSI OCHOBHBIX XHUMUYECKHMX 3aKOHOB B

poeCCHOHATILHOMN 1EATENbHOCTH;

- IPAKTUYECKUMH HABBIKAMHU TEOPETUYECKOIO U DKCIEPUMEHTAIBHOIO
UCCIIEIOBaHUsI B 00JaCTH XUMHM, MpHUBIEKas Uil UX PELICHUs
COOTBETCTBYIONNH (YU3MKO — MAaTEMAaTHUECKUH anmapar




4. CTpyKTYypa M coiep:KaHue 1 CUHIINHbI

OO01mast TpyA0€MKOCTh JUCIUTIIIMHBI COCTABIISET 2 3a4STHBIX SIUHUIIBI 72 aKaj. yaca:
— KOHTakTHas padota — 8,7 akaj. yaca:

— ayauTopHas — 8 akaj. yaca;
— BHeaynurtopHas — 0,7 akaz. yaca;

— camMmocTosTenbHas pabora — 59,4 akan. 4aca;
- TOATOTOBKA K 3a4eTy — 3,9 akan. yaca
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1. Xumunueckasi TEpMOJIMHAMHKA 1 9 - peleHrne KOHTPOJIbHOM paboThl. |3aluTa KOHTPOILHON OIIK-1,
- CaMOCTOSITEIILHOE U3yUYCHUE paboThI. OIIK-2
y4eOHOW W HAYYHOU JIUTEPATYPHI. -3yB
2. XuMH4uecKasi KHHETUKA 1 9 3anmTa KOHTPOJbHOU OIIK-1,
paboTHL. OIIK-2
- peleHre KOHTPOJIbHOM paboThI. -3yB
- CAaMOCTOATENIbHOE U3Y4YEeHUE
y4eOHOU U HAYIHOU JIUTEPATYPHI.
3. PacTBOpBI 1 2 2 10 - oopMIIEHHE OTYETa IO 3amura 1ab0paTopHOi OIIK-1,
nabopaTopHOii padore; paboThl. 3amuTa OIIK-2
- peleHre KOHTPOJIbHOM paboTHI. |KOHTPOJIBHOM paboTHI. -3yB
- CaMOCTOATEIbHOE U3YUYEHUE
yueOHOH M HayYHOH JIUTepaTyphbl
4. lucniepcHble CUCTEMBI 1 2 2 10 - oopMIIEHHE OTYETA TIO 3amuTa 1abopaTopHOn OIIK-1,
naboparopHoit pabore; paboTslL. 3amuTa OIIK-2
perieHrue KOHTPOJIbHOM pabOThI. - |[KOHTPOJIBHON PaOOTHI. -3yB
CaMOCTOSITENTbHOE U3yUCHHE
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y4eOHOW W HAy4YHOH JTUTEPATYPHI
5. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE| 1 10 - peleHrne KOHTPOJIbHOM paboThl. |3aluTa KOHTPOILHON OIIK-1,
IPOLIECCHI - CAMOCTOATENIBHOE U3Y4YEeHUE paboThI. OIIK-2
y4eOHOW W HAy4YHOH JTUTEPATYPHI -3yB
6. DIEKTPOXUMUYECKHE CHCTEMBI 1 11,4 - pelIeHre KOHTPOJIbHOM paboThl. |3aluTa KOHTPOILHON OIIK-1,
- CAMOCTOATENIbHOE U3Y4YEeHUE paboThI. OIIK-2
y4eOHOW W HAYYHOU JTUTEPATYPHI -3yB
7.1ToATOTOBKA K 3a4€Ty 3,9 -CaMOCTOSITENIbHOE U3YYEHHUE 3aueTt OIIK-1,
yueOHOI ¥ Hay4YHOMU JINTEpPaTypHl, OIIK-2
KOHCIIEKTOB JIEKIIUHA -3yB
HToro mo tucuunjanHe: 1 4 4/2 59,4 3auer




5. O6pa3oBaTe/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

B npomecce mpemnojaBaHUS — JUCHUIUIMHBI — «XUMHUS»  TPUMEHICTCS — TPAIUIIMOHHAS
MH(POPMAIIMOHHO-KOMMYHHKALIMOHHAs! 00pa3oBaTeIbHbIEC TEXHOIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAMOHHOW (opme, riae MMEEeT MECTO IOCIeI0BaTeIbHOE
U3JIOKEHWE Marepuana B JUCHUILNIMHAPHOW JIOTHKE, OCYILECTBIIIEMOE IMPEUMYIIECTBEHHO
BepOaTbHBIMU CpPEICTBAMHU, TaK U B (hopMme JeKIuii-Oecepl WM AMaNora ¢ ayJuTopueH, JeKIui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3IFOBOM aTaKW», JEKIUH-KOHCYJIbTAMK, TAE€ TEOPETUYECKUI
MaTepual 3apaHee BbIAACTCS CTYIEHTaM AJI CaMOCTOSATENbHOIO U3YUEeHHUSI, sl IIOATOTOBKH BOPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLHS MPOXOTUT 11O TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMrMO »3TOro B JIGKIMHM MOTYT HCIIOJNB30BATHCS AJIEMEHTH MPOOJIEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKus HaYMHAETCS C BOIIPOCOB, C TOCTAHOBKHU MPOOJIEMbI, KOTOPYIO B XOJ€ U3JI0KEHUS
MaTepuaia HeoOXOIMMO pemuTh. Takas JeKIHs MpeACTaBiseT cOOOW 3aHsTHE, Mpearojararoiiee
MHUIMUPOBAHHOE TIpenojiaBaTesieM TpUBICYEHUE AayIUTOPUU K PEUICHUI0 KPYMHOH HaydyHOMH
npoOsieMbl, pPAacKphIBa€T BO3MOXXHBIE NYTH €€ pEeLICHUs, IOKa3bIBACT TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAYMMOCTh JOCTIKeHMi. Ha mpoOimeMHOI jeKkuuu HOBOE 3HAHME BBOJUTCS Kak
Heu3BecTHOe Aiis o0yyatomuxcs. [lonyduennas nHpopmMaius ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
elle He U3BECTHOIO I ceOsl 3HAHUS.

Ocoboe MecTto B IMpolecce NpenojgaBaHMsl TUCHMUIUIMHBI «XHMHS» 3aHMMAIOT JIEKIUU C
MCIOJIb30BAaHUEM JIEMOHCTPAlMOHHOTO XMMHUYECKOTO 3KCIIEpUMEHTa, KOTOPHIM MO3BOJISIET Hambosee
MOJTHO PpEeaIM30BaTh METOJ| MPOOJEMHOro OOydeHHUs uepe3 IOCTAaHOBKY IpOOJieM € TOMOIIbIO
JNEMOHCTpAIMK  SIBJICHUH, pEaKIuid WM TporeccoB. Bo3MoXHO oOBeauHEHHWE B JIEKIMOHHOM
M3JI0KEHUU TTPUEMOB MBICICHHOTO U PEANbHOTO 3KCIIEPUMEHTA, YTO JJaeT BO3MOKHOCTH (POPMHPOBATH
3HaHUS 00Jiee BHICOKOM CTEIleHH 0000IIEHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAIIMOHHONH — 00pa30BaTeNbHOW  TEXHOJIOTUU
MPOBOASATCS JIEKLIMU-BU3YAIU3allMM, B XOJ€ KOTOPBIX H3JIO)KEHHE TEOPETHUECKOro Marepuaia
COIIPOBOXKAACTCS MPE3CHTALUEH.

JlekIMOHHBIA MaTepuai 3aKperuiaeTcs B Xo/e J1abopaTopHbIX padoT, B X0/€ KOTOPBIX ydeOHas
paboTa mMpOBOAMTCS C peaJbHBIMH XHMMHUYECKMMHM BemlecTBaMu. Ha maboparopHbeix paborax
BBITIOJHSIOTCSA TPYIIOBbIE WIM WHIAUBUAYalbHbIE 3aJaHud O mpoiaeHHoW Teme. IlpoBenenue
n1a00paTOpHBIX paboT HEOOXOOUMO MpPEaBAPATh WHCTPYKTAXEM IO MpaBuiaM Oe30macHOi paboThl B
XuMudeckon madoparopur. OCHOBHBIM YCIOBHEM JIONyCKa CTYIAEHTOB K JjabopaTopHOil pabore
ABISIETCA WX O0s3aTeNbHasl MOATOTOBKAa K HEH C COCTaBlIEHHMEM TeopeTHueckoro BBenaeHHs. [lpu
MPOBEJECHUU J1a00OpaTOPHBIX 3aHATHH MCHOJB3YEeTCd METOJ KOHTEKCTHOrO OOy4YeHUs, KOTOpPBI
MO3BOJISIET YCBOUTH MaTepHall IyTeM BBISABICHUS CBS3eH MEXIy KOHKPETHBIM 3HAaHMEM U €ro
npuMmeHeHueM. Kpome Toro, 1menecooOpa3HO  HCIOJIb30BATh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3aMMOOOYyUeHHUs1 (mapHyl0 paboTy) Tpex BHJOB: CTaTHUeCKas IMapa, IMHAMUYECKas TIapa,
BapHallllOHHAs Mapa; COBMEIasi €€ ¢ TEXHOJIOTHeH MOAYJIBbHOrO 00yueHusl. BBIMONIHUB SKCTIEPUMEHT,
oOyyarommuecst popMyIHUPYIOT 0000IIEHHBIE BBIBOBI 110 CEPUH ONBITOB, UCTIONb3Ysl IPUEMBbI aHAJIOTUU
Y CPaBHEHHS.

CamocrosTenbHas paboTa 00y4aronMXxcs SBIIETCS OAHUM U3 Hanbosee Y3PPEeKTUBHBIX CPEICTB
pasBUTHS MOTPEOHOCTH K OyaymeMmy camooOpa3oBaHuio. CamocTosTenbHas paboTa 00ydaroImmXxcs
BKJIIOYAaeT B ce0si caMmble pasHOOOpasHble (OPMbI YUeOHOH AEATEIHOCTH: BBIOJHEHHE JOMAITHUX
3a/IaHni, 3aBeprieHue OoGOpMIICHUS JIA0OPAaTOPHBIX PadOT, MOATOTOBKA K MPAKTUKyMY, W3y4deHUE
OCHOBHOTO U JIOTIOJIHUTEIBHOI'O MaTepuana Mo y4yeOHMKaM M TOCOOUSIM, YTEeHHE M MpopadboTKa
HAay4YHOU JHTEpaTypbl B OHOIMOTEKe, HamucaHue pedeparoB M KypCOBBIX padOT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4€TaM, UTOTOBOM aTTeCTaLUH.

CamocrositennbHass paboTa oOy4aromuxcs JODKHAa OBITh HampaBlieHa Ha 3aKperieHUs
TEOPETUYECKOT0 MaTepualla, U3J0KEHHOT0 IMpernojaBareieM, Ha MpopadOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITENIbHOE M3yY€HHE, Ha MOATOTOBKY K Ja0OpaTOPHBIM 3aHSATHUSM, BBIIOJHEHHE JAOMAIIHUX
3aJJaHUN U TIOJTOTOBKY K PYOSKHOMY M 3aKIIOUUTETbHOMY KOHTpoutto. [Tomrmo 3Toro, oOyuaromuecs
MPEACTABIISIIOT PE3YJIBTATHI CBOEH CaMOCTOSITEIbHOW PaOOTHI B BU/IE TIPE3CHTAIINMN.

CamocrosTenbHas paboTa 00yJaomuxcs 1Mo AUCUUIUINHE «XUMUS» BKIIOUACT PEIICHUE 3a1a4
U BBIMOJHEHHE 3a/JlaHui  PENpPOIYKTUBHOTO  XapakTepa [0 alrOpUTMY, MPEIOKEHHOMY



MIPENOIABATEIIEM.

[Ipu mpoBeneHnN PyOSIKHOTO U 3aKITIOYUTEIFHOTO KOHTPOJISI OCHOBHBIMHU 33JJa4aMHU, CTOSIIUMU
nepes MperojaBaresieM, sSBISIOTCS: BBISIBICHHE CTEMEHH MPaBUJIBHOCTH, 00beMa, IIyOMHBI 3HAHUM,
YMEHUW, HaBBIKOB, I[OJYYEHHBIX TNPH U3YYEHUU Kypca HapsAy C BBIIBICHHEM CTEIECHU
CaMOCTOATENIbHOCTH B IPUMEHEHNH MTOJTYyYEHHBIX 3HAaHUH, YMEHHUI U HABBIKOB.

CoBpeMeHHbIE HWHTEPAKTUBHBIE CPEACTBA IMO3BOJSIOT 3KCIEPUMEHTUPOBATH C HOBBIMU
dbopmamu koHTposisa. OOyuarolmuMcsl TMpeAsiararoTcsl TECThl M 3a/ladd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHCTEMOH MpoBepku. B oTinume OT OOBIYHOTO TECTHPOBAHUS TaKOW CHOCOO
KOHTPOJIS TO3BOJISIET CTYACHTAaM B JII000€ BpeMsl IPOWUTH TECT, MPOAHATU3UPOBATH OUIMOKH U MPONTH
TECT BTOPUYHO.

B nononHennu x Kypcy «XUMHH» OOYYaOLIUICS MOXET MPONTH B JAWCTAaHIMOHHOHN (hopme
oHNalH-Kypc «Kak xumus o0bsSICHIET U U3MEHsIET okpyxawomuid mup». Kypc cocrout u3 10 nexuumii.
Kypc nexumit mga€r nepBoHauagbHOE MPEACTABICHHE O XMUMHHM W €€ pOJIM B KU3HU 4YelIOBEKa U
obmiectBa. OH cocTouT U3 ABYX yacteil. [lepBas u3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OObSICHSAET
OKPY’KaIOIIUM MHp: KaK YCTPOCHBI BEIECTBA, MOYEMY M KaK HAYT XUMHUYECKUE PEAKIMHU, KaKhe
BEILIECTBA OINPEIEISAIOT CBOMCTBA KMBBIX CHCTEM. BTOpas 4yacTh MOCBAIIEHA MPUKIAIHBIM ACIIEKTaM
XUMHH: OHA MOKa3bIBACT, KAK XUMHUS BIHSICT HA KU3Hb OOIIECTBA U YIy4IlIaeT MOBCETHEBHYIO KU3Hb
monaeil. B Hell paccka3bpIBaeTCsl O HEHHBIX MPOAYKTaX XMUMHUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKHUX
croco6ax MPOU3BOJCTBA PHEPTUU M HOBBIX MaTepHaliaX, HOBBIX BEIIECTBAX, HCIOIB3YEMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaX M Kpackax. ExeHenenbHble 3aHATHSA OyAyT BKIIIOYATh MPOCMOTP
TEMaTUYECKUX BUJCOJIEKIIMI W BBINOJHEHUE TECTOBBIX 3aJaHUI C aBTOMATU3UPOBAHHOW IPOBEPKOU
pEe3yNbTaTOB U TBOPYECKUX 3aJaHUil ¢ mocienyromum oOcyxiaeHueM Ha ¢opyme. Kype sBisercs
o011e00pa3oBaTenbHBIM, HE TPEOYET CIIeMaTbHOM MOATOTOBKH U PACCUUTAH HA MTHUPOKYIO Ay TUTOPHUIO
cllyliaresei, B MepBylo odepeab 00yJarommxcs HEXUMUYECKUX BY30B U (aKyJIbTETOB U JIIOJEH, yKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHWE, HO KENAIIUX Ooyblie y3HATh 00 OKpYXKalIeM MHUpe U
MTOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOIMYECKOE 00ecrieueHre CaMOCTOSITeIbHOI padoThl 00y4aro M XCH

CamocrosiTenbHast pabora oOydaromuxcs MOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
MIPOUCXOTUT KaK BO BpeMs JIAOOPATOPHBIX 3aHATHUM, TaK W Ha TUTAHOBBIX KOHCYIbTAIlUSAX, W Ha
BHEAYIUTOPHYIO, MPOUCXOMASIIYI0 BO BpeMsl MOJArOTOBKH CTYAEHTAMH OTYETOB IO JIa0OpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS IOMAITHUX 3aaHuM.

AynutopHas caMmocTosTenbHass paboTa OOydaromuxcs TMPeanojiaraeT  MPOXOXKICHHE
TECTUPOBAHUS 110 KXKAOMY pa3/ielny TUCHUIUIUHBL. TecThl BKIIOYAIOT TEOPETUUECKNUE U MTPAKTUUYECKUE
3a/laHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIYOOKOrOo MOHMMAaHUS W3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIAOMY BOIIPOCY Mpeajaraercs 4eTblpe BapHaHTa OTBETOB, CPEAU
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylnbTaTOB OCYIIECTBISETCS MyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJIOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJUIOB B K101 Teme Kypca — 10.

BapuaHTbl TeMaTHYeCKHX TECTOBBIX 3aJaHUil ISl TEKYIIEro KOHTPOJIA
XuMHYeCKasi TEPMOTUHAMUKA

B tecrax mo Tteme «XuMHYeCcKas TEPMOJMHAMHKA»: MEPBBIC MIECTh 3aJaHHA OICHUBAIOTCS B
0,5 dayuta, cenpMoe — B 1 6aiI, a BOCBbMOE, AEBATOE U JECIATOE 3a0aHns — B 2 Oaiia.

Tecer Ne 1

1. Ilpu paccMOTpeHUU XUMUYECKOHN peaKkuu cucmema 03HaA4aeT:
a) MCXOJIHBIE PEarcHThI
0) MPOIYKTHI XUMUYECKON peaKkLuu
B) PEaKIMOHHBIN COCY]T



I) MCXOAHBIE PEareHThl U MPOIYKThl PEaKIUU
2. TlepBslii 3aK0OH (IIEpBOE HAYAJI0) TEPMOJAMHAMUKHA MAaTEMATHUYECKHU 3aMMCHIBACTCS TAK:
a) PV =vuRT B) K= Ay (- Ea/RT)
0) K=R/Nj r) AU= Q-W
3. B aKx30TepMUUECKON peakiuu:
a) SHTAJBIINS PEaKIIMOHHOU cucTeMbl noBsimaercs (AH > 0)
0) TermoBoit 3¢ ekt peakuu orpuniarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl ymeHblnaercs (AH< 0)
T) 1aBJI€HUE PEAKIIMOHHOW CUCTEMBI TTOBBIIIACTCSA
4. CranaapTtHble TeTuioBbie 3G(EKTH MPUHATO 0003HAYATH:

a) AUcr B) Q10137
6) AH°298 F) AHct
5. Kakue u3 npuBEAEHHBIX PEAKIUH SIBISIFOTCS] SHAOTEPMUYECKUMU?
a) 1/2 N, + 3/2 H,=NHj3 AH = — 46 K[l/monb
6) H,+4/2 0,=H,0, AH = -242 K]Ix/mMonb
B) 1/2N2+1/2 0,=NO , AH = 90 KJI>x/monb
r) 1/2H,+ 1/2L,=HI, AH =26 KJIx/mMonb

6. Kakas W3 HamMCaHHBIX HIDKE PEaKIMii OTBeyaeT TemioTe oOpasoBaHusi okcuaa azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/72N,+ O=NO B) 1/2 N+ 1/2 O, =NO
0) N+ 1/20,=NO r) NH;+5/20,=2NO+3H,0
7. Tlpu BoccranoBieHuu 161 okcuma meau( || ) mo peakiuu :
CuO () + C (rpagur) = Cu (¢ + Co (1), mornoTunaoce 22 kI TEmIOTHI.
DHranbnus 06pazoBanus okcuaa meau ( || ) pasua:
a) 110 B)220,5
6) -200,5 r)735
8. Jma peakuum  NiO ) + C (pagur) = N1 9 + CO (). Onpenennure BO3MOKHOE HAIIPABICHUE
CaMOTIPOM3BOJIBHOTO TEUEHHUS PEAKIIMH MPU CTAaHJAPTHBIX YCIOBHUAX U Mpu TemiiepaType 627°C.

BemectBo AH%95 (KII/M0mB) S9s (x/Monp*K)
NiO ( -239,7 38
C (rpad)HT) 0 5,74
Ni 0 29,9
CO ¢y -110,5 1974

B otBere ykaxurte 3HaueHus sHepruu [1OOca Mpu CTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
627°C u Temmeparypy Haudaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3meHsiercst 3HTpONHs IIPH Pa3JIoKEHUH KapOoHaTa Kanblus?
a) yBEJIMYUBACTCS B) HE YMEHbBIIAETCA
0) yMEHbIIIAeTCs ') HE 3HAI0
10. lannas peakuus:
2KC103 (TB) —2KCl (TB)+302 () AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HaIlpaBJIEHUU B) HE MOXET IIPOTEKAThH
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAIO

XuMuyeckas KHHETHKA

B Ttecrtax mo Teme «XuMHUYeCKas KHHETHKa»: IIEPBOE, BTOPOE, TPEThE, YETBEPTOC U IIATOEC
3amanus ouennBarorcs B 0,5 Oamia; mecroe, ceabMoe, BOCBMOE, IEBITOE U JecaAroe — B 1 Gami, a
OIMHHAIIIATOE — B 2,5 Oayuia.



Tect Ne 1

1. Pa3nmen xumuu, 3y4aromuii CKOpPOCTH U MEXAHU3Mbl XUMUYECKHX PEaKIUi, Ha3bIBACTCS
a) XUMHYCCKAd TCPMOANHAMUKA
0) TepMOXHUMHUS
B) XUMHYECKasi KHHETHUKA
2.  CKOpOCTbh XUMHYECKON pEaKIUU — 3TO ...
a) BpeMmsi, 32 KOTOPOE MOJIHOCTHIO PACXOYETCsl OJTHO U3 UCXOJHBIX BEIIECTB
0) U3MEeHEeHNEe KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEaKMi B €AMHUILY BpEMEHU B
enuHUIEe o0BeMa
B) KOJINYECTBO BEUIECTBA IPOAYKTOB PEAKIIMM K MOMEHTY OKOHUAHUS PEAKIINH
3. B kakux eauHMIIAX BBIPAKACTCS CKOPOCTh XUMUYECKOW PEeaKIUn?
a) MOJIb II e
0) 6e3pa3zmepHast BEIMUYUHA
B) MOJIB> C
4. Ot kakux (akTOPOB 3aBHCHUT CKOPOCTh XMMHUYECKUX PEaAKITHii?
a) OT MPUPOJBI PEATUPYIOLIUX BELECTB
0) OT TeMIepaTypsl
B) 0T 00beMa pEeaKIIMOHHOTO COCyaa
5. CocrosiHue  XMMHYECKOTO  pPAaBHOBECHS  OOpaTUMBIX  MPOLECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIIUSMHU MPOAYKTOB pEeaKIIUU
0) PHeprueil akTUBU3aAIUU
B) KOHCTAHTOW paBHOBECHSI
6. Kaxk 3anuceIBaeTCs BbIpak€HUE AJI1 CKOPOCTH peaKkLuu
4 NO m + 6 H-O=4 NH3(r) +5 Oz(r)
a) V=k[NOJ]'[H,O] 6) V=Kk[NH;3][0,] B) V =k[NOJ'[H,0]°
7. Kak 3anumercs BhIpaK€HUE ISl KOHCTaHThI paBHOBecUs peakunu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]®
6) Kp = [C][D]/[A][B]
8) Kp = [A][B] % [C][D]
8. Kakoif oTpe30ok Ha quarpaMMe MoKa3bIBaeT 3HAUCHUE TEIJIOBOTO 3 deKTa peakiuu’?
ayl E %4

A

6) 2 2
A

1/ ;
— \4

XOJI pEaKInu

B)3

v

9. Yto MOXKHO CKa3aTh O peakluu, 1300pakeHHOI Ha AuarpaMme K Borpocy 8?7
a) 9K30TEepMUYECKasl peaKius

0) SHIOTEpMHUYECKAs PEAKITUS

B) peaKLUsl OMUCHIBAET COCTOSIHUE PABHOBECUS

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

CMeEIaeTCs BIICBO.

a) MPY TOHWKEHUU TEMIIEPATYPHI

0) IpH MOBBIIICHUU TEMIIEPATYPhI

B) IIPY TIOBBIIIIEHUH JaBICHUS



11. Jdna peakuuun Cy) + 2 H 2 () = CH 4 () Ipu HEKOTOPO TeMIeparype KOHCTaHTa PAaBHOBECHUS
paBHa 0,8. PaBHOBEecHas KOHLIEHTpauus Boaopoda paBHa 1,2 Moiw/n. Beramciaure ucxogHyro
KOHIIEHTPALUIO BOJOPOJA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOC 3aJaHUE OICHHWBAaeTCsS B 1 Oamr; BTOpoe, TPEThe,
4eTBepTOe, MATOE M IecToe 3amanust - B 1,5 Oamma; cempbmoe, BOCBMOE, IEBSTOEC M JIECATOEC — B
0,5 6aa.

Tect Nel

1. lna ypaBaenus peakuuu Cu SO4 + KOH - ... cokpallleHHOE HOHHOE YpaBHEHHE 3aMMIIETCS B BUIE
1) 2K* +S0,* = K,SO,4
2) Cu™ +S0,° +2K" +20H™ = Cu(OH),! + K,SOy
3) CuSOy4+ 20H™ = Cu(OH),! + SO
4) Cu®* +20H = Cu(OH),!
2. Macca (B r) xsopuga Hatpus B 300 ma 0,2 M pactBopa paBHa

1)0,8 2)3,51 3)20 4) 1,24
3. 3nauenue PH 0,1 M pactsopa HCIO4 paBHO
D1 2)2 3)11 4) 13

4. Jlna noxasnenus ruponusa xiaopuaa xpoma (1) ciegyer

1) mo6GaBUTH CONSIHYIO KHCIIOTY

2) no0aBUTH IIET0YbL

3) pa30aBUTH pacTBOP BOAOH

4) MOBBICUTH TEMIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBICHHBIM W3 TUIAPOCYIb(daTa KalblUsg W BOJABI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMON AMCCOLMAIIMK PACTBOPEHHOTO BEIIECTBA — ITO

1)3 2)4 3)5 4)6
6. PacTtBopuMoOCTh OKcanmaTa cepebpa paBHa 3,27 0073 r/ 100r H,O. Ompenenure MpPOU3BEACHUE
pactBopumoct AgrCr04

15007 2)1,16007° 3)10,7007°  4)2,31007°
7. MaccoBas 10J11 paCTBOPEHHOTO BEIIIECTBA — 3TO OTHOILICHUE

1) Macchl BelecTBa K Macce BOJIBI

2) KOJMYeCTBa BEIIECTBA K 00HEMY BOIBI

3) Macchl BEIeCTBa K Macce pacTBopa

4) KoJIWYeCcTBa BEIIECTBA K 00BEMY pacTBopa
8. K cmaObIM 351eKTpoiarTaM OTHOCUTCS ...

1) rugpokcua aMMOHUSA

2) TUAPOKCHUJ Kanus

3) XJopuz Kaablus

4) MaprasioBasi KUCJIOTa
9. W3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IICTOYHYIO WM KHUCIYIO Cpemy.
IIpnumnHoOi 3TOTO SABIAETCA ...

1) snekTposu3 cosei
2) IUCIPONOPLHUOHUPOBAHUE CONEN
3) ruapaTUpPOBAHME COJICH
4) ruaponus coyeu
10.3nauenne PH uucroit Bogs! mpu 25°C cocTaBiser
1 2)7 3)0 4) 10



MaruauToropckuii Texuudeckuii yausepcuret uM. I'.11.Hocosa
JAucnepcHble cuCTEMBI

B Tecrax mo Teme «JlMcCriepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE W UYCTBEPTOE 3aJTaHHS
OIIEHUBAIOTCA B 1 0aiut; mATOE U IIECTOE 3amaHus - B 3 Oauia.

Tect Nel

1. VYkaxute pa3zmepsl YaCTUI] KOJUIOUIHBIX CUCTEM
1) w™enbme 1 HM
2)  ooubmie 100 M
3) ot 1umpgo 100 am

2.  Kakue HOHBI CrHOCOOHBI BBI3BaTh KOATYJIALMIO KOJJIOMJA, YACTUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  kaTuoHHI
2)  aHHUOHBI
3)  TOJISIPHBIE MOJIEKYJI

3. Jlims Kakoro 3JIEKTPOJIMTa MOPOT KOAryJIsiuU KOJUIOMA C MOJIOXKUTENIBHO 3apsSHKEHHON YacTHULIEH
JOJI’KEeH ObITh HAUMEHBIIUM?
1) xyopun kanus
2)  cynbdar Kamus
3) oprodocdar kamus

4.  Murenia 3055 UMEET CTPOCHHUE: {[Fe(OH)3]m n Fe’* -Bn—x)CI'} x CI'

KaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aTopa?
1)  xnopun xenesa (111)
2) Boja
3)  TUAPOKCHUJ KU

5.  Tpu B3aumopneiictBuu 20 mun 0,001H mmrpara cBunna (1) ¢ 10 man 0,02H cynbdara kamus
obpasyercs 306 cynabdara ceunma (11). K kakoMy 31meKkTpoay AOKHBI TepeMEnIaThCsl YaCTHIIBI
JTUCTIEPCHOM (a3bl MPH IEKTPOTH3E?
1) HaxomsATCs B COCTOSIHUM TUHAMUYECKOTO PaBHOBECHS
2) Kk Kkaromy
3) kaHony

6. B nBe kon0b1 HamuTO MO SO MIT 3011 THAPOKCUAA kKene3a. [[ist Toro 9ToObI BEI3BATh KOATYISIIUIO
307151 TIOTpeOOBaIOCh 100aBUTh: B TiepByI0 — 5,3 mMi 1H pacTtBopa xnopuaa kamus; B APYryr —
18,7 mn 0,001H pactBopa ¢ocdara Harpus. Brrumcnure mnopor Koaryssiuu KaxIoro
JEKTPOJINTA.

OKHCANTENBLHO-BOCCTAHOBUTEIbHbIE MpOoueECChI

B tecrax mo teme «OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC MPOIIECCHI»: TIEPBOE, BTOPOE, TPETHE,
4eTBEpTOE M MATOE 3amaHus orneHuBaroTcs B 0,5 O6amna; mecroe — B 1 6ait; ceapMoe U BOChbMOE — B 2
Oayuta, a 1eBITOE — B 2,5 0aIOB.

Tect Ne 1

1. OxkucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBeIMUYMBAET CBOIO CTENEHb OKUCIIEHUS
2) TPUHUMAET JIEKTPOHBI
3) OTHIaeT CBOU AIEKTPOHBI
2. IIporiecc BOCCTaHOBIEHUSA UMEET MECTO B Clly4ae, Korja ...
1) HelTpanbHBIE ATOMBI IPEBPALIAIOTCS B TIOJIOKUTEIbHO-3apS>KEHHBIE HOHBI
2) MNOJOXUTEIbHBIN 3apsii MOHA YMEHBILIAETCS



3) oTpuLATENbHBIN 3apsil MOHA YBEINYNBAETCSA
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuynoHpoBaHus NIPUHALJIEKHUT ...

1) S +2HNO; =H;S04 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S =MgS
4. K BoccTaHOBHUTEIAM OTHOCSITCS ...
1)  mMertauibl, BOOOPOI, YIIEpOL
2)  aKTUBHEIC HEMETAILIbI
3)  BJIEMEHTBI, HAXOJAIIMECS B CPEAHEN YACTH NMEPUOIUUECKON CUCTEMBI
5. CrenieHn OKHCTICHHUS KUCIOPO/Ia a) B BOJIE U 0) B IEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. [Tepmanranat xkanus B OBP, mpoTekaronux B KUCIION cpejie, BOCCTAaHABIMBACTCS JI0 ...
1)  karuona Mn**
2)  MaHTaHaT-WoOHa MnO42_
3)  okcuaa mapranua (II) MnO
7. B peakmun, nporekatomieir mo cxeme Cr.S; + KNO; > K,CrO4 + K,SO4 + NO okucienuro
MOABEPTaIOTCS CIEYIOLINE FTEMEHTHI ...
1) a3orwmcepa
2)  cepau Xpom
3)  XpoMm M a3oT
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IPUBEACHHOM B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma koaddunmentos B peakiiuu KMnOy4 + HClopy, = ... paBHa
1 30 2) 26 3)35

3neKTp0ngnqec1me CHUCTEMBbI

B Ttecrax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IIEPBOE, BTOPOEC W TATOE 3aJaHUS
OILICHUBAIOTCS B 1 Oaut; TpeThe U 4eTBepTOe 3aMaHusi— B 1,5 Oania; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DnexTpoAHbIN NOTEHIMAN ONPEAEIISAIOT 110 YPABHEHHUIO ...
1) Hepsucra
2) MenneneeBa-Knaneiipona
3) bomsmMana
4) Appenuyca
2. Paccumtaiite DJIC ranpBanndeckoro siementa Mg|MgSO4||CuSO4|Cu mnpu craHmapTHBIX
YCIOBHSIX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nmpoayKkThl 00pa3yroTcs Ha KaToJie IPH JIEKTPOJIM3E pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHasg KMCJIoTa
4) Kuciopon
4. VYkaxute cyMMy KO3 HUIIMEHTOB B YpaBHEHHH 3JIEKTpOIM3a pacTBopa HuTpara meau (II)
1) 12
2) 11
3) 10
4) 8



5. Kakags w3 TpuUBENEHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HAINPaBICHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+Cu —...
6. Bpluuciure Maccy INHMHKA, MOJYYEHHOTO TpPU 3JIEKTpoiu3e cyibdara IUHKA, KOTOPHIHA
poBoAwIN B TeueHue 20 cek npu cuie Toka 1A
1) 2,1-107"
2) 0,05
3) 0,013
4) 6,7-107
7. llpuBemuTe CXeMbl DOJICKTPOAHBIX MPOIECCOB M MOJCKYISIPHOE ypaBHEHUE PEaKIUH,
IPOTEKAMOMIEH MPU 3JIEKTPOXUMHUYECKONW KOPPO3HMH TraimbBaHomapsl Zn|Mg B CEepHOKHCIION
cpene. B oTBere ykaxkure cyMMy K03 PUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BueaynutopHast camocTosiTenbHast paboTa 0OydaroUIMXCsl OCYIIECTBISETCS B BUIC MU3YyUCHHS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3felly ¢ MpopaboTKoW marepuana; o(GopMiIeHHs OTYETOB IO
na0opaTOpHBIM paboTaM U BBHITIOJTHEHUS JOMAIIHUX 33JaHUH.

BapuaHThl TeMaTHYeCKMX JOMAITHUX 3aJaHUH /151 BHEAyIUTOPHOI CaMOCTOATEIbHOI PadoThI
CTYJEHTOB 110 TeMaM

Jlomaniaee 3aganue Ne 1
no TeMe «XHMHUYECKasi TEPMOANHAMHUKA»

B JOMAIIHEM 3alaHUHU 110 TEMC <<XI/IMI/I‘I€CKa$I TepMOI[I/IHaMI/IKa»: HepBaﬂ 3aJadya OICHUBACTCA B
2,5 6anna; BTopas — B 1,5 6ama; Tpetbs — B 1 Gas.

3amaga Nel

Hnsa peakuun CHy y + COp ) = 2 CO () + 2 Hy () onpenenuTte BO3MOKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOIO T€YEHHUS PEAKIIMU MPU CTAHIAPTHBIX YCIOBUSIX U IIpu Temmeparype T = 927 oc,
€CITU TETIOBOM (P PEKT peakluu 10 3aJaHHOH TeMIlepaTypbl HE U3MEHUTCA. YKaXHUTE: a) BBIICIACTCS
WIM TOTJIOUIaeTCs JHEpPrusi B XOJA€ peakuuu; O0) NMPUUYMHY HaWJEHHOTO H3MEHEHUsS SHTPOIUU.
Paccuuralite TeMiiepaTypy Hadajla peakLiMy.

3amaga Ne2

Brruucnure TermnoBoit addekr peakumu: CaCs ) + 2 HoOy = Ca(OH); () + C2Hz (1), monB3ysich
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThI BBIACTUTCS WIN
MOTJI0TUTCS Tipu oOpazoBanuu 2,24 1 C,H,?

3amaga Ne3

[Io TepMOXMMHYECKMM  ypaBHEHHMSIM  paccuMTaiiTe  TeroBod  3ddekr  peakuuu:
Hy ¢y + COz (= CO () + Hy O(py. TepMoxuMuueckue ypaBHEHUS:

a) Hy ) +%2 0y ) = Hy0 (), AH = -241,9 k]I x;

6) 2 CO @ + O, = 2 CO, (0)> AH = —566,2 Kﬂ)K.

Jlomaniaee 3aganue No 2
o TeMe «XUMHYEeCKAd KHHETHKA»

B nomamnem 3aganuu no teMe «XHMHYECKas KMHETHKa»: MepBas 3ajaya oleHuBaercs B 1,5
Oanna; Bropas — B 0,5 Gasuta; TpeThs, yeTBepTas u nsaTas — B 1 6a.



3agava Nel
Peakuusa mporekaer no ypasHeHuto: O; ) +2 CO ) = 2 CO; () HauanbHble KOHLIEHTpanuu
pearupyromux BemiecTB paBHbl: [O,] = 1,2 monw/a, [COJ= 0,8 moinb/n. Bo ckoabko pa3 U3MEHUTCA
CKOpPOCTh MpsiIMOM peakiuu, korna npopearupyer 30% CO? Bo CKOIbKO pa3 U3MEHSTCA CKOPOCTH
MPUMOHN U OOPAaTHOM peakluy, €Clii YBEITUIUTh JaBICHHUE B CUCTEME B JIBa pa3a’
3amaua Ne2
[Ipn Temneparype 40 °c HEKOTOpPOE KOJINYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpH KOTOPOM JTO K€ KOJHMYECTBO BEIIECTBA BCTYNUT B PEAKIUIO IpU
temnepatype 200 C, ecim TeMIIepaTypHbIH KOd(PPHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCA MPU ITOM CKOPOCTh peakuu?
3amaya Ne3
Haiinute HavanbHble KOHIIEHTPALIMM MCXOJHBIX BEUIECTB M KOHCTAHTY PABHOBECHS PEAKIIMU:
Fe (p + H2O () = FeO 1) + Hy (1), €ciin paBHOBECHBIE KOHLICHTPALMU PEAruPYIOIUX BELICCTB PABHBI:
[H,O]=0,3mo0mab/1, [H,] = 0,4 Mmons/n.
3amaua Ned
Jns peakuuonno cucremsl: CO ¢y + HyO ) = CO; (7 + Hy () HadanbHble KOHIEHTpAaLUU
paBubl: [H,O] = 0,5 monw/n, [CO] = 0,6 moas/n. Onpenennure KOHIICHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTAHTa paBHOBECHS paBHa 1,45.
3amaya NeS
Bripasute uepe3 KOHLIEHTPALUU PEareHTOB KOHCTAaHThl PABHOBECHUS CIEAYIONINX PEaKIIHil:
Nz(r) +3 Hz(r) =2 NH3(F), AH=-922 Kﬂ)K;
COz(r) +C (1) = 2 CO(F), AH = +160,5 KI[)I(;
CO(F) + H20(r) =CO, @ t Hz(r), AH =-41,1 KH)K
VkaxuTe HanmpaBJIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECUS 3TUX PEAKIIM: a) TpU MOHMKEHUN
TEMIIEpaTyphbl, €CIM JaBJCHHE IOCTOSHHO; O) MpHU TOBBIIIEHWU JaBJICHUS, €CIU TeMIlepaTrypa
MOCTOSIHHA.

JlomanrHee 3aganmne Ne 3
no reme «PacrBopbi»

B nmomamHem 3amanum mo Teme «PacTBOphI»: TepBasi, BTOpas, TPETbs W TSATas 3aJa4yu
orieHuBaercs B 1 Oamn; yerBepras u mectast — B 0,5 Oanna.

3ajgayga Nel

B kakxom o6weme Boabl cienyeT pactBopuTh 1351 SnCl, mist monyyenust 3M pacTBopa xjopuaa
onioBa (II) ¢ mnotHocThIO p = 1,405 r/™mMn?

PaccuuraiiTe: a) MaccoByl OO BEHIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIGHTPAIUIO
SKBUBAJIEHTA; B) MOJISUIBHOCTh; ') TUTP; A) MOJBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3amaya Ne2

3aKOHYUTE MOJIEKYJSIpHbIE M HANUIIUTE COKpAIlCHHbIE MOHHBIE YpPAaBHEHUS peaKlMid
B3aUMOJICHCTBUS CICAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)3 + HzSO4 —

Sb(OH); + NaOH —

3agayga Ne3

CocTaBbTe MO JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIUI K CICTYIOIUM HOHHBIM:

Ba’* + CrOs> — BaCrOy;

NH;* + OH — NH,4OH;

ZnS + 2H' — Zn** +H,S



3amaga Ned
Boruncnure pH 0,05M pactBopa cepHON KMCIOTBHI.

3amaya NeS

Kakue u3 cnenyrommux coneit noasepratorcs ruaponnsy: Na,SiOsz. Cu(NOj3),. KBr? CocraBbTe
VOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHSI THAPOJIM3a COOTBETCTBYIOIUX coliei. Kakoe 3nauenune pH (<
Win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaya No6

Haiinute npoussenenue pacrsopumoctu PbCly, ecniu B 200 M1 Bozb! pactBopsiercst 2,17 r aToro
COETMHEHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKNCIUTEIbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHI»

B nomamuem 3amanmm 1mo TeMe «OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIC IPOIECCHI»: IepBas
3amava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 Oai.

3amaya Nel

[Tonbepure kKOd(pPUIMEHTHI B ypaBHEHUSAX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaXuTe TUII KaXKI0U PEaKLUH.

PaccunTaiiTe SJIE€KTPOABUKYIIYIO CHUIy W OINPEACIUTE HalpaBiIC€HUE CaMOIPOU3BOJIHLHOTO
MPOTEKAHUs TEPBOM pPEAKIUU MPU CTAHAAPTHBIX YCIOBHUSX, UCIOJIb3YS 3HAUYEHUSI OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBHEIX IIOTSHITHAIOB:

H] + H3PO4 — J2 + H3PO3 + HZO

HNO, — HNO; + NO + H,O

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

NH4ReOs + H, — Re + NH; + H,O

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN:

KMnO,4 + NaNO, + H,0 —

NaCI'Oz + H202 + NaOH —

Bi(OH); + NayS,03 + NaOH —

Bi,O; + C —

Mg + HNO; (pas6) —

3amaya Ne3

Janbl nBe okucauTeNnbHO-BoccTaHOBUTENbHBIE Tapbl: KNO,, KNO;3; u Pb(NOs),, PbO..
[Tonb3ysick Tabnuilel CTaHAAPTHBIX OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX TOTEHIIMATIOB, COCTAaBHTE
ypaBHEHHE BO3MOXHOM peakuuu B ykazaHHou cpene (HNOs). Paccuurailte 3HauyeHue
AIEKTPOJIBIXKYIIECH CHIIBI PEAKIIUU.

JlomalmHee 3agague Ne 5
Mo TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momarrnem 3aaHuu 1o TeMe «JIeKTPOXUMHYECKHE CUCTEMBI»: TIepBas 3aj1aya OIICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; Tpeths — B 2,5 Oaia.

3agayga Nel

CocTaBbTe JJICKTPOHHO-MOHHBIC YpPAaBHEHHS OJEKTPOAHBIX TMPOIECCOB U  MOJEKYJISPHOE
YpaBHEHHE TOKOOOpa3yIoIIel peakiuu, MpOoTeKaIeld mNpu padoTe raabBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NOs3)3/Al. Paccuntaiite 9JIC (E) ranpBaHMYECKOro 3JIEMEHTa MPU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIIMAT aHOJAa PABHBIM CTAHJAPTHOMY 3HAYEHHIO, PACCUUTANTE KOHIICHTPAIUIO
KaTMOHOB MeETa/ula B KarogHOM pacTBope, npu Kortopod OJIC ranbBaHMYECKOTO 3JIEMEHTa
ymenbutTesa Ha 0,02B.
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3amaga No2

IIpuBenure CXeMbl DJIEKTPOAHBIX IPOLECCOB M  MOJIEKYJSIPHBIE YpaBHEHUS PpEaKLuH,
MPOTEKAIOIINUX TIPH JICKTPOXUMHUYECKON Kopposun raiabBanonapsl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQYKHOM BO3/yXe€.
Onpenenure yObUIIb Macchl aHOJA TPHU KOPPO3WH B KHCIION cpene 3a 20 MHH, €ClTi CKOPOCTh
kopposuu cocrasmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS JIIEKTPOJIHBIX IPOLIECCOB (aHOA HWHEPTHBIM) H
MOJIEKYJISIDHOE YPABHEHHUE PEaKLUU, IIPOUCXOASILEHN IIPU MIEKTPOIIN3E:

a) pacruiaBa NaOH;
0) pactBopa CoSOy,

Breruncnure ¢akTH4ecKoe KOJWYECTBO MeETajula, TMOJYYEHHOTO Ha KaTOJE TPH DJICKTPOJIU3E
Co(NO3),, ecnu 351€KTpOIN3 MPOBOAUIN B TeueHUH | 4. Beixoa meTaia no Toky coctaBui 85%.
VYKaxuTe BO3MOKHBIC TPUIMHBI YMEHBIIIEHUS BBIX0/1a METaJIa 110 CPABHEHHUIO C PACYCTHBIM.

KoHuTpoJbHbIe BOIPOCHI M0 TEMaM
KoHTpobHBIE BONPOCHI 10 TeMe «XUMHYeCKasi TEPMOTHHAMHUKA»

OCHOBBI XMMHYECKON TEPMOJIUHAMUKHU: ITOHATHE CUCTEMBI, BUIBI CUCTEM.
TepmoanHaMudeckne napamMeTpsl U QYHKIIUH COCTOSTHHS CUCTEMBI.

Buyrpennsisa sueprus. Pabora. Temora.

[lepBrlii 3aKOH TEPMOJUHAMUKY (BBIBOJ).

OHTaNbNUs Kak GYHKLUS COCTOSHUS CUCTEMBI. DHTANbINA 00pa30BaHUs BELECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTOpbl, BIMUAIONME HA TEIJIOBOM
XUMHUYECKOW PEaKInu.

Tepmoxumust. 3axoH ['ecca.

CnencrBug u3 3akoHa I'ecca.

DOHTponHs KaK (PYHKIUS COCTOSIHUSI CUCTEMBI.

BTopoii 3aKk0H TepMOJIMHAMUKH.

Tperuil 3aKOH TEPMOJIUHAMUKH.

Oueprus ['mb60ca.

Hamnpasienne caMmonpon3BOJIBHOTO IPOTEKAHUS XUMUYECKUX PEaKIUi.

KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA»

Xumnueckasi KUHeTHKa. CKOPOCTh XMMUYECKOM pEeaKIuy U METO/IbI €€ PEryJIUpPOBAHUS.

ekt

BinsiHue KOHUEHTpalMKU Ha CKOPOCTh XUMHYECKOM PEaKIUK (3aKOH JEUCTBYIOIIUX MACC).

Bnusiaue Temneparypsl Ha CKOPOCTh XuMuueckoi peakuuu. [Ipasuno Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopust mepexogHOT0 KOMIUIEKCA. DHEPreTHYecKas quarpaMmma.
Kpusas Makcsenna — bonpiimana. DHepreTuueckuii 6apbep.
Karanutrnueckne cuCTEMBI.

BinstHue karanusaropa Ha CKOPOCTb XMMHUYECKON pEeaKIUu.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTajus.

KonebarenpHble peakium.

Xumudeckoe paBHoBecre. OOpaTUMbIC B HEOOPATUMBIEC PEAKITHH.
KoHcTanTa XMMHUYECKOTO paBHOBECHSI.

Cwmenienune xumuyeckoro pasHoBecus. [Tpunnun Jle-IllaTense.
BiustHue KoHUEHTpaIuy, 1aBJICeHUs] U TEMIIEPATYPBHI.

®da3oBbI€ pAaBHOBECHSI.

®da30Bble AMArpaMMBbl AJIs1 OJJHOKOMIIOHEHTHBIX CHCTEM.
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KonTpoJibHbie Bonpockl 1o Teme «PacTtBopbi»

[TonsiTue pactBopa. PactBopuMocCTh BemiecTBa. PacTBopuMocTh rasa.

PactBopel. CrniocoObl BBIpRKEHHSI KOHIIGHTPALIMM PACTBOPOB (MaccoBast JOJs, MOJSpHAS
KOHIIEHTpalWs, MOJISIPHAS] KOHLIEHTPALMS SKBUBAJICHTA, MOJIbHAS JOJISA, TUTP).

KomnuratusHsle cBoiicTBa pacTBOpoB. M neanbHblil pacTBOp.

3akonsl Payns: [ (Tonomerpuueckuit) u Il (30yIMOCKOMMYECKUI M KPUOCKOTTMYECKUH ).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOIEUCTBYUS BEIIECTB.

Nonnas Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE TIOHATHUS U TOJIOKEHUS TEOPUU
AppeHnnyca.

Juccoumanus KHCIOT, OCHOBaHMWA M COJEH C TOYKM 3pPEHUS] MOHHOM Teopun AppeHuyca
(mpuMepBI).

Crenenp auccoruanyy. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Jucconumarus ciadbix 37eKTpoauToB. KoHCTaHTa quccouanum.

3akoH pazbasieHus: OcTBagbaa.

Peakuuu noHHOTO OOMEHa MEXIY SJICKTPOIUTaAMU (Ha MpUMepe peaknuil oopazoBaHus cl1aboro
3JIEKTPOJINTA, OCAJIKa U Ta3a).

[IpousBeneHne pacTBOPUMOCTH.

HNonHoe npousBeneHne BoAbl. BonopoaHblil M THAPOKCUIIBLHBIN TOKA3aTEIIH.

I'maponus coseid. Tumsl rugpousa comnei.

KonuyecTBeHHBIE XapaKTEpUCTUKU NPOLEcCa THAPOIIH3A.

@DakTOophl, BIUAIONINE HA MPOIIECC TUIPOIIU3a.

KoHTpobHbIE BONPOCHI 0 TeMe «/liucnepcHble CHCTEMbI»

I'ereporennsie cMecu. [JucnepcHble CUCTEMBL.
HucnepcHocth. Knaccudukamm AUCIEpCHBIX CUCTEM.
Komnounusie pactBopsl. JInopuinsHbie 1 110()OOHBIE KOJITIOUIBI.
Crioco0b! nostyueHus KOJUIOMIHBIX pacTBOPOB.

CtpoeHne KOJTOMIHBIX YaCTHULL.

[IpaBuio ®asHca — [leckosa.

Y CTONYMBOCTD KOJTOUAHBIX cucTeM. CTaOMIIN3aTopPHI.
Koarynsmust mtuopuibHbIX 1 TH0GOOHBIX KOJUTOUIOB.
CenumeHTanus KOJJIOUIOB.

Koarynauus KOJUIOMIHBIX paCTBOPOB JIEKTPOJIUTAMH.
[IpaBuno Ulynsue — [Mapau. Koarynaupyromas criocOOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchbi»

OCHOBHBIE TOHSATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA BEIIIECCTB.

Baxneinine okKUCIMTEIN 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUN (TPUMEPHI).
OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHLHBIN ITOTCHITHAIL.

VYpasuenue HepHcra.

CocTaBieHHU€e OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM.
Hamnpapnenue okucIuTeIbHO-BOCCTAHOBUTENbHBIX PEAKIIHI.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.)1eRTp0ngnqec1me CUCTEMbD»
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DnekTpoxummuueckue cuctembl. Kimaccudukanus 31eKTpOXUMUUYECKUX MTPOLIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCH, TPOTEKAIOUIUE HA TPAHULIE pa3jieia «METaJll — PacTBOP».
IManpBanMveckmii 3emMeHT Jdanuais — SIkoowu.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JIEMEHTA.

W3mepeHre HIeKTPOIHBIX IMOTEHUMATIOB. Psi  CTaHAAPTHBIX 3JIEKTPOAHBIX IMOTEHIUAJIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUHU C UX TOJIO)KEHUEM B PsIIy HANPSIKEHUH.

VYpasuenue HepHcra.

DIIEKTPOIN3 PacIuiaBoB U pacTBOpoB. KaTonHbIe U aHOIHBIE TTPOLIECCHI.

O0nenuHeHHBIH 3akoH Dapajnes. Beixona 1mo Toky.

Koppo3zus metamios. Knaccudukarus Koppo3nOHHBIX TTPOIIECCOB.

XuMHUYecKask KOppo3Husl.

DIEKTPOXUMUYECKass KOppo3us. AHOJIHOE OKHCIEHUE METaula M KAaTOJHOE BOCCTAHOBIICHHE
OKUCITTUTENS.

[Tpumeps! KOppPO3UHU B KUCIIOH cpenie 1 aTMOCHEPHON KOPPO3UH.

CkopocTh KOppO3HuH.

3anmTa METAJJIOB OT KOPPO3UH.

3alUTHBIE TOKPBITHSL.

DNEKTPOXUMHUYECKHE CITOCOOBI 3aLTUTHI OT KOPPO3UU METAIJIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUI DIIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPHI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



7. OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTAMHU
HpOMe)KYTO‘-IHaSI arrecraluss HMMCECT LECJIbI0 OHNPCACINTL CTCICHB NOCTHIKCHHUA 3allJIAHUPOBAHHBIX PE3YJILTATOB 06yquH5{ 10 OJUCLHUIIIIMHE 3a
oTpeieNIeHHBIN MepHoJ] 00yUeHUS.

a) [lnanupyemble pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPeACTBA I IPOBeJeHUs] IPOMEKYTOUHOH aTTeCTAlluM:

CTpYKTYpHBIH
PYKTYP [Inanupyemble pe3ynbTaThl
DJIEMEHT OrneHOYHBIE Cpe/ICTBA
oOy4eHus
KOMIIETECHIIUH
OIIK-1
CIIOCOOHOCTBIO  MCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B MPOo(ecCHOHAIBHON NEATENhHOCTH, TPUMEHSITH METOMIbBI

MaT€MaTU4YCCKOI'0O aHaJIn3a U MaTCMaTH4YCCKOI'O (KOMHBIOTCpHOFO) MOACITUPOBAHUSA, TCOPCTUICCKOI'O U SKCIICPUMCHTAJIBHOT'O UCCIICTOBAHU A

3HaTh

OCHOBHBIC 3aKOHBI
MaTeMaTHYECKOTO aHajgn3a
HpI/IMeHI/ITeJIBHO K XUMHNYCCKUM
mporeccam;

- METOIbl  TEOPETUYECKOr0 U

IKCIEPUMEHTATIBHOTO K CCIICIOBAHMUS
COBPEMEHHBIE HaTpaBICHUS
Pa3BHUTHS HAyYHBIX TCOPHIA;

- COBPEMCHHBIE HAMPABICHUS
Pa3BHUTHS HAyYHBIX TCOPUH, METOIBI
TEOPETUIECKOTO U
IKCIIEPUMEHTAIILHOTO MCCIICTOBAHUS
B 00JIaCTH XUMHUU

Hepelteub meopemu4ecKux 6onpocoe K zauemy.

1.
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16.
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OCHOBBI XMMHUYECKONM TEPMOJWHAMHUKHU: CHCTEMA, TEPMOAMHAMUYECKHE I1apaMeTpPhI
CHCTEMBI, PYHKIIUU COCTOSHUS cUCTeMBI. [IepBblil 3aKOH TEPMOIMHAMUKH.

OHepreTuka XUMHYECKHUX MPOLIECCOB.

Ouranbnus. 3akoH ['ecca u cieacTBUs U3 HETO.

OuTponus. YpaBHeHue bonbiimana. BTopoii u TpeTunii 3aKOHbI TEPMOJIUHAMUKH.

Oneprus ['m66ca. HanpapieHUs: XUMHUECKUX MPOIIECCOB.

Xumuyeckass kuHeTuka. CKOpOCTh XMMUYECKOW peakiuu. CpeaHssi U UCTUHHAs CKOPOCTH
peakuuu. Kunerndeckast Kpubast.

CKOpOCTh peakliui U METOABI €€ PErYITUPOBAHMUSL.

Bnusiaue Temneparypsl Ha ckopocTh peakiun. [IpaBuno Bant-I'odda.

DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppEeHUYyCa.

Karanuzaropbl 1 KaTaTUTHYECKUE CUCTEMBI. | OMOTeHHBIN KaTaius.

. KatanuzaTopsl U KaTaTuTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTaaus.
12.
13.
14.
15.

Xumnueckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHSI.

Cwmenenue xumudeckoro pasHoBecus. [Tpunnun Jle [latense.

PactBopbl. CriocoOb!I BRIpaKEHHsI KOHIIEHTPAIIMHA PACTBOPOB.

PactBopbI 31eKkTpoanuToB. CTENEHh U KOHCTAHTA AJIEKTPOJIUTUYECKON AUCCOLMAIUUA. 3aKOH
pazbasienust OcTBanbaa.

Jucconmanus KICIIOT, OCHOBaHUM, COJIEH. AM(OTEPHBIE JIEKTPOTHUTHI.

PactBopumocTts. IlponsBenenne pacTBopuMOCTH. YcioBHe O0pa30BaHUS M PacTBOPEHUS




CTpyKTypHBII
AJIIEMEHT

KOMIICTCHII N

[InaHupyembie pe3yybTaThl
oOyueHus

OneHouHble cpencTBa

0CaJIKOB.

18. Huccouunanus Boasl. MonHOE nmpoussenenue Bobl. pH.

19. T'maponus coneit. CreneHb U KOHCTAHTA THIPOJIN3A.

20. Mucnepcuble cucreMsl. Knaccugukanus. Jlnopunbaeie u 11oGoOHbIE KOIIOUIBL.

21. CTpoeHune KOJUTOUHBIX YaCTHII.

22. Koarynsauus KOJUIOUAHBIX PaCTBOPOB.

23. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC CBOWCTBa BemiecTB. Kiaccudukanus OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHA.

24. DNeKTpOXUMHYECKHUE CUCTEMBI. 3aK0OHbI Dapazes. DIEKTPOAHBIN MOTEHIHAI.

25. I'anbBannveckuii anemMeHT Jlanuasis SIkoou.

26. DIEKTPOXUMUYECKHUE CUCTEMBI: JJICKTPOJIN3 pacIuiaBoB. [IpuMeHeHue 2I1eKTpoIu3a.

27. OnexkTponu3. AHOAHBIN U KaTOAHBIN MPOLIECCHI NIPU JIEKTPOIN3E pacTBOPoB. [IpuMenenune
JNEKTPOIIN3A.

28. Kopposust. Bunsl kopposun. CriocoObI 3alIUTHl METAJIIIOB OT KOPPO3HH.

YmeTb

- pematb  pacyeTHbIE
MPAKTUYECKOTO COAEPKAHMUS;
- pewmiarb pacueTHble 3aJayd C
HUCIIOJIb30BAHUEM  MATEMAaTUUYCCKOI'O
(KOMIIBIOTEPHOT0) MOJACIIUPOBAHUS

3aa4un

- [POrHo3upoBaTb BO3MOKHOCTH
IMPOTCKAHUA CaMOIIPOU3BOJIbHBIX
nmponeccoB B PA3INIHBIX

XUMHUYECKHUX CUCTEMAX;
- COYETaTh TEOPHUIO U IPAKTUKY IS
peLIeHU NHKEHEPHBIX 3a1a4

Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

1. HamucaTh 3JI€KTPOHHBIE YpPAaBHEHHS JJIEKTPOJIHBIX IMPOIECCOB, YpPaBHEHHE CYMMapHOM
TOKOOOpasyrome peakuuu, BeIYUCIUTh DJ[C rajpBaHMUECKOr0 3JEMEHTA, €CIU KOHIIEHTpAaIluu
HOHOB MeTauioB paBHsl: [A17*]1=0,001 mous/i, [Co**]=0,1 Momb/1L.

2. HanrcaTh MOHHBIE U MOJIEKYJISIPHBIE ypaBHEHUS peakunil ruapounsa coier: KsPOy; NaySOy;
ZIlClz.

3. 3aKOHYUTH YPAaBHEHHS PEAKIIMi, HAITMCAB UX B MOJICKYJIIPHON M MOHHOU (hopmax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kainpius couepxurcs 478,8 v Ca(OH),. IlnotHocts pacTBOpa
1,14 v/mn. Paccuuraiite: w(Ca(OH),); Cy; Cox; C; N(Ca(OH),) u N (H,O); T.

5. CocTaBbTe ypaBHEHHS OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA:
chr207 + FeSO4 + HzSO4 -, KMI’IO4 + NaZSO3 + Hzo —.

6. Hammcath 531€KTpOHHBIE YpPaBHEHHs DJICKTPOIHBIX IIPOIIECCOB, YpaBHEHHUE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh DJ[C raJbBaHMYECKOTO SJEMEHTa, €CIU KOHIICHTPAIUH
MOHOB METaJUIoB paBHEL: [Mn**]=0,01 moms/i, [Au’*]=0,1 Mous/i.

7. 3aKOHYUTH YpaBHEHUS peakiuii, HAaIKCcaB UX B MOJIEKYJISPHON U MOHHOHU opmax:

NH4OH + HNO;3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO4 —.
8. HanucaTh ypaBHEHUs peakuil T'HIpoan3a B MOJIEKYJIsIpHOM U HOHHOM BHae: AlL(SOy);, KCl,




CTpyKTypHBII

[Tnanupyemble pe3ynabTaThl

AJIIEMEHT OueHouHbIE CpeICTBa
oOyueHus
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Na2803.
9. HanucaTh »JEKTPOHHBIE YpPAaBHEHUS HJIEKTPOJHBIX MPOIECCOB, YpPaBHEHHE CYMMapHOM
TOKOOOpasyromeid peakuuu, BeIYUCIUTh DJ[C ragpBaHMUECKOro 3JEMEHTA, €CIU KOHIEHTpAIluu
HOHOB MeTaIuIoB paBHsL: [Zn>*]=0,01 moms/1, [Cu*]=1,0 Mons/x1.
10. Cynbdat amomunuss maccoir 36,4 r pactBopuwir B 100 r Boapl. [IMOTHOCTH MOTy4eHHOTO
pactBopa 1,32 r/min. Paccuuraiite: ®(Alx(SO4)3); Cym; Coxs Cii N(AL(SO4)3) u N (H,O); T.
11. HamucaTh S7I€KTPOHHBIE YpPAaBHEHHUS AJEKTPOIHBIX IPOIECCOB, YPaBHEHHUE CYMMapHOMU
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh, DJ[C raJbBaHMUYECKOTO SJEMEHTa, €CIU KOHIICHTPAIUH
MOHOB MeTa/uIoB paBHbr: [Mn®*]=0,01 mons/i, [Ag*]=1,0 Mos/mL.
12. 3aKkOHYUTH YpaBHEHHUS pEaKLUi, HAIUCAB UX B MOJIEKYJIIPHOM U MOHHOM BHJIE:
MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4CI + KOH —.
Bnagets - HaBbIKAMH  MAaTE€MaTUYECKOTO Ilpumepnsle npakmuyeckue 3a0anus 011 3auema:
aHamn3a u MaTeMaTU4eCKOTro
(KOMIIBIOTEPHOT0) MOJIEIIMPOBAHUS B 1. 301 ruapokcuaa Maraus nonydeH nyreMm cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
npodeccuonanbHOU nesitenbHocTH; | 0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHI] MOJYYSHHOTO 30JI5 W HAIMUIINATE
- METOJJaMU MaTEMaTHYECKOIO dbopMyITy €ro MHUIIEIUTHIL.
aHaJIM3a U MaTeMaTU4eCKOro, 2. PaccunTaiiTe 3JEKTPOABIKYILYIO CHIIY U OINpeNeInTe HalpaBlieHUE CaMOMpPOU3BOIBHOIO
TEOPETUYECKOTO U NpPOTEKAaHUsl pEAKIMU TPU CTaHAAPTHBIX YCJIOBUSX, HCIHOJIb3ys 3HAYEHUS OKHUCIHUTEIbHO-
AKCIEPUMEHTAIBHOTO UCCIEN0BaHus | BoccTaHOBUTENbHBIX ToTeHIIMasioB HJ + H3POs — J, + H3POs; + H)O.
MIPUMEHUTEIBHO K 3. [IpuBenuTe CXeMBbI AJIEKTPOJAHBIX MPOLECCOB U MOJIEKYJISIPHbIE YpaBHEHUSI peaKIIui,
PO eCCUOHAITBHON MEATETFHOCTH | MPOTEKAIOIIMX MPH JICKTPOXUMUIECKON Koppo3un ransBanonapsl Co/Ni: a) B kuciou cpene; 0) Bo
BJIaKHOM Bo3ayxe. Omnpenenure yObUIb MacChl aHO/a TIPY KOPPO3UU B KUCIION cpezie 3a 20 MUH,
€CJIM CKOpOCTh Koppo3uu coctapmia 0,01 r/4.
Crpyktypablii | [Inanupyembie pe3yiabTarhbl Ouyenounvie cpeocmea
3JIEMEHT oOydeHus
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KOMIICTCHIIN

OIIK-2

CIIOCOOHOCTBIO BBISBJIATH CCTCCTBCHHOHAYUYHYIO CYHIHOCTH np06neM, BO3HHKAKIIUX B XOJI€ HpOHBBOI[CTBeHHOﬁ ACATCIIBHOCTH, IPUBJICYDb JJId UX PCIICHUA

COOTBETCTBYIOIIMH (PU3HKO — MaTEMaTHUECKUH anmapar

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHSA,
[IOJIOYKEHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TEOPHIl;

- METOJIbI TEOPETUYCCKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B 00JIACTH XUMUHU

Hepelteub meopemu4ecKux 6onpocoe K zauemy.

1.

VNN

10.
11.
12.
13.
14.

15

16.
17.

18.
. I'maponu3 coneit. CreneHb U KOHCTAHTA TUIPOJIN3A.
20.
21.
22.

19

OCHOBBI XMMHUYECKOM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHAE I1apaMETpPhI
CUCTEMBI, (YHKIIMH COCTOSIHUS CUCTEMBI. [1epBhIil 3aKOH TEPMOIUHAMUKH.

OHepreTuka XUMUYECKHUX MTPOLIECCOB.

Onranbnus. 3akoH ['ecca u cieacTBUs U3 HETO.

OuTponus. YpaBHeHue bonbiimana. BTopoii u TpeTurii 3aKOHBI TEPMOJIUHAMUKH.

Oneprus ['m66ca. HanpapieHUs: XUMHUECKUX MPOIIECCOB.

Xumuyeckass kuHeTuka. CKOpOCTh XMMUYECKOW peakiuu. CpeaHssi U UCTUHHAs CKOPOCTH
peakuuu. Kunernueckast Kpubast.

CKOpOCTh peakliui U METObI €€ PErYITUPOBAHMS.

Bnusiaue Temnepatypsl Ha ckopocTh peakiun. [IpaBuno Bant-I'odda.

DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppEeHUYyCa.

Karanuzaropsl 1 KaTaTUTHYECKUE CUCTEMBI. | OMOreHHBIN KaTaius.

KaTtanuzaTtopbl u KaTaTUTUYECKUE CUCTEMBI. [ €TEpOTreHHBIN KaTalln3.

Xumunueckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS.

Cwmenienue xumudeckoro pasaoBecus. [Tpunnun Jle [larense.

PactBopsl. CriocoOBI BIpaKEHUSI KOHLIEHTPAIIUH PACTBOPOB.

. PacTBOpBI 251€KTposinTOB. CTENEHh U KOHCTAHTA 3JIEKTPOJUTAYECKON AUCCOIUALIMHU. 3aKOH

pazbasienust OcTBambaA.

Jucconmanus KICIOT, OCHOBaHUM, COJIe. AM(OTEPHBIE JICKTPOITUTHI.

PactBopumocTts. IIpousBenenne pacTBOpUMOCTH. YcClIoBHE OOpa30BaHUS M PacTBOPEHUS
OCaJKOB.

Hucconunanus Boael. MonHOE nipoussenenue soasl. pH.

Hucnepcusie cucremsl. Kimaccudukanus. Jinopunsusie 1 110(G0OHBIE KOJUTOUIBIL.
CTpoeHune KOIJIONIHBIX YaCTHII.
Koarynsiius KoJuIoMIHBIX pacCTBOPOB.
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23. OKHCIUTEbHO-BOCCTAHOBUTENIbHBIE CBOWCTBa BemecTB. Kiaccudukanus OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIIHA.
24. DNeKTpOXUMHYECKHUE CUCTEMBI. 3aKOHbI Dapazesi. DIEKTPOAHBIN MOTEHIHAI.
25. I'anbBannveckuii anemeHT Jlanusis SIkoou.
26. DIEKTPOXUMUYECKHUE CUCTEMBI: DJIEKTPOJIN3 pacIuiaBoB. [IpuMeHeHue 271eKTpoIu3a.
27. OnexTponu3. AHOAHBIN U KaTOAHBIN MPOLIECCH NIPU JIEKTPOIN3E pacTBOPoB. [IpuMenenune
JNEKTPOIIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoOb! 3aIMTH METAJUIOB OT KOPPO3HUHU.
YMmerb - pelilaTb  PacyeTHbIE  3aJa4u Ilpumepnvie npakmuueckue 3a0anus 01 3auema:
IIPUMEHUTEIILHO K MaTepuairy 1. Onpenenute TEPMOAMHAMHUUYECKYIO BO3MOXKHOCTH IpoTekaHus peakuuun CaOgy + 2 Cy =
MPOrPAMMBI; = CaC; () + CO(r), AH; = 460 x>k pu cTaHIapTHBIX yCIOBUAX. Paccuuraiite TemnepaTypy Hadana
- TOpPOrHO3UPOBAaTh BO3MOXKHOCTH | peakuuu, ecau S(Ca0)=38 JIx/monb-K; S(C)=6 x/monb-K; S(CaC,)= 70 x/monb-K;
MPOTEKaHUS camonpou3BoiibHBIX | S(CO)=197 Jlx/monsb-K.
IIPOLIECCOB B Ppa3InYHBIX 2. CocTaBbTe ypaBHEHUS! OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI:

XUMHUYECKHUX CUCTEMAX;
- COYETaTh TCOPHUIO U IPAKTUKY IS
peLICHUA NHKEHEPHBIX 3314

KMnO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

3. Onpenenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakuuu 2 Clp () + 2 HyOy =4
HCl + Oz (y, AH; = 115,6 x/Ix npu crangapTHeIX ycnoBusix. PaccuuTaiite TeMnepaTtypy Havyaia
peakuu, eciu S(Clp)=223 JIx/mone-K; S(H,0)=189 JLx/mons-K; S(HCD= 187 Ix/Monb:K;
S(0,)=205 JIx/momns-K.

4. Hanmcatb ypaBHEHUs peakLMi rMapoan3a B MosieKysipHoM U MoHHOM BHze: CrCls, NaNOs,
K,COs.

5. CocTaBbTe ypaBHEHUS! OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIMI:

K>Cr,0O7 + Na,SO5 + H,SO4 —, KMnO4 + NaNO, + H,O —.

6. I'omorennas peakuus nporekaer mo ypasHeHuto Hr o + L o = 2 Hly). Havanbnas
KOHIIEHTpalus Bojopoaa 2,1 mousp/n, moma 1,5 monb/n. Bo CkombKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopona?

7. B 640 M Boasl pactBopuin 160 T xmopuna xenesa (I1I). IInoTHOCTs moTydeHHOTO pacTBOpa
1,032 r/mn. Paccuntaiite: w(FeCls); Cyp; Cox; Ch; N(FeClz) m N (H,O); T.

8. Omnpenenure TEPMOAUHAMHUYECKYIO BO3MOXKHOCTH NpPOTEKaHWs peakuuu CS; g +3 Oyp=
=COy 1y + 2 SO, (, AH; = -1075 x/Ix npu craHgapTHBIX ycioBusx. Paccuuraiite Temmeparypy
Havaya peakiuu, e S(CS,)=151 Jx/Mons-K; S(0,)=205 dx/Mons-K; S(CO,)= 213 Ix/moinb-K;
S(S0O,)=248 JIx/moan-K.
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9. Peaknus uaer no ypasHenuto: 2 Hy ) + Sz (n = 2 HaS(y. Havanpnas xoHneHTpanus sogopoaa
2 Mounb/1, cepsl 1,5 Moinb/n1. Onpenennurte BO CKOJIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIUM K MOMEHTY,
koraa npopearupyet 0,7 mosib/n Bogopoaa?

10. Onpenenute TEpMOAMHAMUYECKYIO BO3MOXKHOCTh IPOTEKAHUS peakuu 2 ZnS ) + 3 Oy =
=2 7Zn0 ) + 2 SO, (), AH; = -890 x/I>x nmpu craHapTHBEIX yciaoBHsAX. Paccumraiite TeMmeparypy
Hayasa peakuuu, ecinu S(ZnS)=58 x/moinb-K; S(0,)=205 Jdx/Mons-K; S(ZnO)= 44 Jl/mons-K;
S(S80,)=248 Jl>x/momnb- K.

11. HauanpHble KOHIIEHTPAIMK UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy (n = 2 SO3 () Ob11n
paBHbI 1,8 Mo/t SO; u 2,4 moisib/n O,. Bo CKOJIBKO pa3 U3MEHUTCA CKOPOCTh PEAKIIMU K MOMEHTY,
korza npopearupyet 0,8 monb/i SO,?

12. B pactBope oprodocdoproii kucinorel maccor 1200 r m mmotHocteio 1,153 /M
coaepxutcs 312 r H3PO,. Paccuuraiite: w(H3PO,); Cy; Cog; Cry; N(H3PO4) u N (H,0); T.

Bnanets

- HaBBIKAMHU NMPUMEHEHUS OCHOBHBIX
XAMUYCCKHUX 3aKOHOB B
po¢eCCUOHATBHON JIEATETLHOCTH;

- MPaKTUYECKUMU HaBBIKAMH
TEOPETHIECKOTO n
AKCIEPUMEHTAILHOTO UCCIIEI0BAHMS
B 00JaCTH XWUMHUHU, TPUBIEKAS IS
UX  PpEHICHUS  COOTBETCTBYIOIIUI
(hU3UKO — MaTEeMaTHYECKUI amnmapar

Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

1. Jns peakunu CHy ) + COz () =2 CO ) + 2 Hy () onpenennte BO3MOKHOE HalpaBICHUE
CaMONPOU3BOJIBHOTO TEUEHUs PEaKUMM INpU CTAaHAAPTHBIX YCIOBUAX M npu  Temneparype T
=927°C, ecin TeruoBoit 3 dEeKT peakuu 10 3aJaHHOH TeMIepaTypbl HE U3MEHUTCS. YKaXHUTE: a)
BBIJIETISICTCSl WJIM TOTJIOLIAeTCs PHEPrusl B XOJe peakiuu; 0) MpUYMHY HalJEHHOTO HW3MEHEHUS
sHTponuHU. Paccunraiite TeMiiepaTypy Hadajla peakliuH.

2. BbIpa3zuTe yepe3 KOHILEHTPALMU PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOIIUX pPEaKIUi
Nowy + 3 Hay = 2 NHjzy, AH = -92,2 xJIx. Ykaxure HamnpaBiI€HHE CMELIEHUS XUMUYECKOTO
pPaBHOBECHS 3TUX PEaKLMi: a) MPU NOHMKEHUHN TEMIIepaTypbl, €CIU JaBlIEHUE TOCTOSIHHO; 0) MpH
MOBBIIICHUH JIaBJICHUS], €CTTU TEMIIEpaTypa MOCTOSHHA.

3. CkoJIbKO MUILTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C ITUIOTHOCTHIO 1,84 r/mn
notpedyercst 11 npurorosyenus 2 i1 0,25M pactBopa?

4. Kakue w3 criemyromux cosied monasepratorcs Tuapoimsy: NapSiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSPHBIE YpaBHEHHUs THAPOJIM3Aa COOTBETCTBYHOIMX cosield. Kakoe
3HaueHue pH (< uinu> 7) UME0T pacTBOPHI ITUX COJICH?




0) [lopsiiok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIMM, OKA3aTe/ M U KPUTEPUU OLleHUBAHUSL:

[TpomMexxyTouHass aTTecTalys MO JUCIUIUIMHE «XHWMHS» BKIIIOYAET TEOPETUYCCKUE BOIPOCHI,
MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOGHHUS OOYYaIOIIMMHCA 3HAHWUH, M MPAKTUYECKHE 3aJaHMs,
BBISBJISIIONINE CTENEeHb COPMUPOBAHHOCTH YMEHHH U BIIaJCHUN, IPOBOAUTCS B (hopMe 3ayeTa.

3ayer Mo JaHHOW TUCHMILIMHE MPOBOAMUTCS B YCTHOU (opme 1Mo Omiieram, KaXIblid U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTHUYECKOE 3a/JaHHE.

Ilokazamenu u Kpumepuu oyeHuUBAHUA 3auema:

«3aUuTE€HO» - OOydYaromuiicsi JE€MOHCTPUPYET TIOPOTrOBBIl YpPOBEHb C(HOPMUPOBAHHOCTHU
KOMITETEHIIHI: B X0J€ KOHTPOJIbHBIX MEPONPUATUN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTIENbHBIX 3HAHUM, YMEHHI, HABBIKOB, O0YYAIOLINIICS UCTIBITHIBACT 3HAUNTENIbHBIC 3aTPYIHECHUS TIPH
ONEPUPOBAHNHY 3HAHUSIMU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALINH;

«HE 3a4TEHO» - OOYYarOIIMHCS HE MOXET IMOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHHS U
00BsICHEHUS! HHPOPMAIINH, HE MOXKET IM0Ka3aTh UHTEIEKTyalIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3ajay.

8. YueOHO-MeTOAMYeCKOE M HH(POPMALMOHHOE 0O0ecnievYeHHne U CHMILINHBI

a) OcHoBHasl JIuTEpaTypa:

1. OcHoBsl xumuu: yuebnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpa3zoBanue: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 01.09.2020). - Tekcrt:
3JIEKTPOHHBIN.

2. Komnsima, JI. I'. Xumus : yue6Hoe mocobue / JI. T'. Komsna, JI. I'. Tapaciok ; MI'TV. -
Maruutoropck : MI'TVY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooOBeKT. - TeKCT : SJIEKTPOHHBIN. -
Caenenus poctynssl Takke Ha CD-ROM.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Mensnuk, H. JI. PactBopsl : nmpaktukym / H. JI. Menaauk, O. P. Mymnuna, O. A.
Mumypuna ; MarHuToropckui roc. texuudyeckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY
mm. I'. W. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Ttutyn. 3kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload ?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 01.09.2020). - MakpooObeKT. - TeKCT : 3JIEeKTPOHHBIA. -
Caenenus poctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucniepcubie cuctemsl : paktukym / H. JI. Measuuk, 2. P. MyniuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. . Hocoa. - Marauroropck :
MITY wum. I'. HU. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ Ttutyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 01.09.2020). - MakpooObekT. - TeKcT : INEKTPOHHBIU. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Konspa, JI. I'. OkHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OCHOBBI 3JIEKTPOXUMHUH :
yuebnoe nocodue / JI. I'. Konsaa, O. P. Mymnuna ; MI'TVY. - Marauroropck : MI'TY, 2015. - 58 c. :
., TaoJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload 7name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mata oOpamenus: 01.09.2020). - MakpooObekT. - TekCT : 3IEeKTPOHHBIA. -
Nmeercs nevaTHplil aHAJOT.

4. Mumypuna, O. A. Xumuueckas kuHeTHka. COCTOSIHUE XWMHYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mynnuna, O. B. EpmoBa ; MarHuTOoOropckuii roc. TeEXHU4E€CKHUM
yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3851.pdf&show=dcatalogues/1/1530464/3




851.pdf&view=true (mara obpamenus: 01.09.2020). - MakpooObeKkT. - TeKCT : INCKTPOHHBIU. -
Caenenus poctynssl Takke Ha CD-ROM.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHeprervka XUMHUYECKHUX IMPOLECCOB: METOAMYECKHE YKAa3aHHUS K
nabopaTopHBIM paboTaM TO JUCHHUIUIUHE «XUMUS» Ui OOYyYaroIIUXCs BCEX HamNpaBlIeHUN
MOATOTOBKH M CHEIUATBHOCTEH THEBHOU opmbl 00ydeHus / O.A. Munrypuna; MarHUTOropcKuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c. —
TeKcT : HemoCpeICTBEHHBIN.

2. Komama, JLI. Xwumuueckas TepMOJMHAMHUKA: METOAMYECKHE  YKa3aHHS IS
CaMOCTOSITENILHOW pabOThl TO JTUCIUIUIMHE «XUMHUs» JUIsl OOYyYarolMXcs BCEX HaIpaBJICHUN
MOATOTOBKM W crenuambHocTedt Bcex ¢opm ob0yuenus / JL.I. Komsima; MarHutoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 ¢. —
TeKcT : HemoCpeICTBEHHBIN.

3. Konsana, JI.I'. CkopoCcTh XMMUYECKUX PEAKUU U XUMUYECKOE paBHOBecue: Mertoguueckue
yKa3aHUs K Ja00paTOpHBIM paboTaM MO AUCIUTUIMHE «XHUMHS» I 00yUJaloIMUXCsl BCEX HAIMPaBICHUM
MOJIrOTOBKHM U crienuanbHocTeil Becex Gpopm oOyuenwus / JL.I'. Konsina, E.B. Tapactok; Marautoropckuii
roc. Texunueckud yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY uwm. I'. K. Hocoga, 2020. -8 c. —
Tekcr : HemoCpeICTBEHHBIM.

4. Pommonoa, H.M. Xumuyeckas kKuHeTHKa. XUMHUUYECKOE PABHOBECHE: METOJUYECKHUE
yKa3aHUs ISl CaMOCTOSITEIbHOM pabOThl MO AUCHUIUIMHE «XUMHs» I O0ydaromuxcs Bcex
HaIpaBJeHUH TIONTOTOBKM M crenuaibHocTedl Bcex ¢dopm obydenuss / H.U. Pommonoma, A.IL.
ITonomapes; Maraurtoropckuii roc. texuudueckuil yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uMm. I'. 1. Hocoma, 2020. — 20 c¢. — TekcT : HenocpeaCTBEHHBIM.

5. Uynposa, JI.B. PactBopsl: MeToamueckas pa3paboTka K J1abopaTOpHBIM paboTaM 110
TUCHUIUTNHE «XUMHS» A 00y4arolMXcsl BCeX HANpaBiIeHHH MOATOTOBKU M CHEIMATbHOCTEH BCEX
dbopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. Texaudeckuii yH-T um. . W.
Hocosa. — Marautoropck : MI'TY um. I'. K. Hocosa, 2020. — 41 ¢. — TekcT : HenmocpeacTBEHHBIH.

6. Uymposa, JI.B. PactBophl: Meroauueckass pa3paboTKa K CaMOCTOSTENbHOW pabore 1o
TUCHUIUINHE «XUMHS» A1 00y4yaronuxcs MO BCEM HAMpPaBIIEHUSM MOJATOTOBKM U CHEIHATIBLHOCTIM
Bcex (opm obOyuenus / JI.B. Uymposa, 3.P. Mymiuna, O.A. Mumypuna; MarHuToropckuii roc.
texuudeckuit yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
TekcT : HernmoCpeACTBEHHBIM.

7. Konsiga, JI.I'. KonnonHbie pacTBOPHI: METOIUYECKHE YKA3aHUS K JJaOOpaTOpHOM paboTe 1o
TUCIHUIUTNHE «XUMHS» 1 00y4YaronuXcs MO BCEM HAMpPABICHUSM TOJTOTOBKH M CHEIHATLHOCTSIM
Bcex (opm obyuenns / JI.I'. Komsina, JI.A. bonbsiH; MarHUTOropckuit Toc. TEXHHYECKUH YH-T UM. .
N. HocoBa. — Maruutoropck : MI'TY um. I'. W1. HocoBa, 2017. — 9 ¢. — TekcT : HenocpeacTBEHHBIH.

8. Komanma, JI.I'. OKHCIHTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUA: METOJIMYECKHE YKa3aHUs K
nabopaTopHoit paboTe MO AUCHUILTUHE «XUMUS» ISl 00YJaIOIINXCS BCEX HANpPaBIEHUIN MOATOTOBKHU
u crnenuanbHOcTe Bcex ¢opm obyuenms / JL.I'. Komsma, E.B. Tapacrok; Maraurtoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TeKcT : HemoCpeICTBEHHBIN.

9. Konsga, JII'. OKHMCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM M 3IECKTPOXUMHUYECKHE
MPOIIECCHI: METOJAMYECKas pa3padOTKa K CaMOCTOSTEIBHOM paboTe ajisi 0O0yJaromuxcsi MO0 BCEM
HaNpaBJICHUSAM MOATOTOBKU M clieraabHOCTIM Beex (popm oOyuenus / JL.I'. Konsna, E.B. Tapaciok,
D.P. Mynnuna; Marautoropckuii roc. texuudeckuit yu-T um. I'. . HocoBa. — Marautoropck : MI'TY
uM. I'. . HocoBa, 2017. — 41 c. — TekcT : Henocpe1CTBEHHBIN.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE TMPOIECCHl: METOJUYECKUE YKa3aHUs K
nabopaTtopHoit paboTe MO AUCHUIUINHE «XHUMHs» s OOYy4aromMXCs IO BCEM HANpaBICHUSIM
MOATOTOBKM M CIEeNHATbHOCTAM Bcex ¢(opm oOyuenus / O.A. Mwumypuna, H.M. Pomuonora;
Marnuroropckuii roc. Texuudeckuit yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. W.
Hocogsa, 2017. — 13 ¢. — TeKcCT : HEMOCpPEACTBEHHBIM.

r) [IporpammHuoe o6ecneuenue u UHTEepHET-pecypcehl:



IIporpammHuoe o0ecnieuenune

Haumenosanue 110 Ne moroBopa Cpox neficTBAs
JIMIICH3UU
MS Windows 7 Professional(ns) 1557 1¢ 0708102018 11.10.2021
KJ1aCCOB)
MS Office 2007 Professional No 135 ot 17.09.2007 0eccpovHO
7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB000IHO pacrpocTpansemoe 110 0ECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanue xypca

CcrlIKa

DnekTpoHHas 0a3a mepuonnyeckux m3manuii Eastlhttps://dlib.eastview.com/
View Information Services, OO0 «MBUC»

Hamuonanbuasa
cucteMa — Poccuiickuii
nutupoBanus (PUHII)

UH(POPMALMOHHO-aHAINTHYECKAs
UHJIEKC

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

HAy4YHOTO

[TouckoBas cucrema Axanemusi Google (Google|URL: https://scholar.google.ru/

Scholar)

Nudopmanmonnas cucrtema - Emunoe oxuHo|URL: http://window.edu.ru/

JOCTYyHa K HH(GOPMAMOHHBIM pecypcaM

®denepanbHOE rOCY/1apCTBEHHOE OI0IKETHOE URL: http//www 1 fips.ru/

YUpEKICHUE «DenepanbHbIT WHCTUTYT

MIPOMBIIUIEHHON COOCTBEHHOCTH»

Poccuiickas l'ocynapcrBenHas oubmmoreka.|https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

I".11. HocoBa

OnekTpoHHble pecypebl Oubmuoreku MI'TY wuw.|http://magtu.ru:8085/marcweb2/Default.asp

9. MaTepuajibHO-TeXHUYECKOe oecnedeHne JUCIUMIMHBI

MaTepI/Ia.HBHO—TeXHI/I‘IeCKOG obecrnieucHUe JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHue ayAUTOPUHU

OcHallleHue ayuTopun

VuebHunie AyAUTOpUU OJid MPOBCACHUA
3aHATUHI JCKIIUMOHHOTI'O THUIIA

MynbTUMeqUIHBIC cpeacTsa XpaHEeHHUs,
npeacTaBieHuss HHpopMaluu

nepeaadyu u

YyeOHble ayAUTOPUN IS NPOBEACHUS
1a00paTOPHBIX 3aHATHH, TPYNIOBBIX U
WMHJMBUYaJbHBIX KOHCYJIbTALHH,
TEKYIEro KOHTPOJISI U NIPOMEKYTOUHON
aTTecTaluu

OO0GopynoBaHue I BBITTOJTHEHUS JTa00OpaTOPHBIX padoT,
XUMHYCCKad MoCyaa, pCaKTHUBBI,
Harmnsimabeie MaTepuanbl: TaOIHIIBI, CXEMBI, TUIAKATHI.

IToMmemeHus aas1 cCaMOCTOSATCIbHOM
paboTHl 00yUYarOIIUXCS

MS Office,
BBIXOAOM B IHTEpHET M ¢ JOCTYIOM B BJIEKTPOHHYIO

[lepcoHanbHbIE KOMIIBIOTEPHI C MAKETOM

UH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPelly YHUBEPCUTETA

HOMCH_IGHI/I}I I XpaHCHUA U
PO UITAKTHIECKOTO 00CTyKMBaHUS
yueOHOr0 000PYAOBAHHUS

Crennaxu, cef@pl 1711 XpaHEHUsI y4eOHOT0 000pYA0BaHUS
NHCTpYMEHTHI AJ11 pEMOHTA 1ab0paTOPHOTO 000PYIOBAHHUS.







