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1. Ilean ocBOeHHS AU CIUILIMHBI

LlenssMu OCBOEHUS AUCUUILIUHBL «XUMHsD» sBiseTcsl (popMupoBaHue (yHIaMEHTalIbHbBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOIIAE CBOMCTBA XUMHUYECKMX COCAMHEHUM; pa3BUTHE HaBBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHS XUMHUYECKUX 3HAHUHM TPU H3Y4YECHHUH
CIELMAJIBHBIX JUCLUIIINH U JAJIBHEHIIECH IPAKTUYECKON JESTEIIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctmmmaa b1.6.11 «Xumus» Bxoaut B 0a3oByro dacTh Onoka 1 oOpasoBarenbHON
IPOTPaMMBI.

Jlyis u3ydeHus: AUCHMILTUHBI HEOOXOIUMBI 3HAHUSI, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3yibTare TOJY4eHHUs CpeaHero (IMoJIHOro) oO0IIero oOpa3oBaHUS IO JUCIHMILIHHAM «XUMUS,
«Du3ukay, «MaTemMaTuka.

3HaHUS M YMEHUS OOYYaroIIUXCs, MOJYYCHHBbIC NPU U3YYCHHH JTAHHON TUCIMIUIMHBI OyIyT
HEOOXOMUMBI WM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHocTh
KHU3HEEATSILHOCTHY, «['eomorus.

3 Komnerenuuu odyuaomerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIMHBI U
IUVIAHUPYeMble Pe3yJIbTAThl 00y4eHUusI

B pesynbrare 0cBOCHHUS TUCHUILUIUHBI «XUMHUSD» 00ydaromuUncs JOKEeH 001agaTh cleAyomei
KOMIIETEHIIUEH

CTpyKTypHBIH 3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIICTCHIIUHN
OK-1
CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUIEHHUIO, aHAIU3Y, CHHTE3Y
3HaTh - OCHOBBI JIOTHKH, HOPMbI KPUTHYECKOTO MOIX0/a, (POPMBI aHAIN34;

- METO/IbI a0CTPAKTHOT'O MBITIUICHUSI TIPU YCTAHOBJICHUH UCTHHBI;

- METOJAbl HAyYHOTO MCCIIEOBAHUA MYTEM MBICICHHOTO PacCUJICHEHUS
o0bekTa (aHamu3) W MyTEM HW3Y4YEHHUs TPEAMETa B €ro IEeIOCTHOCTH,
€IMHCTBE €ro YacTeil (CHHTE3)

YMeThb - aJIeKBaTHO BOCHPUHHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCHMEHHYIO PEYb;

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHHUS, aHAIHU3a |
CHHTE3a aHAJM3WPOBaTh  aJbTEPHATHBHBIC  BAPUAHTHl  PEIICHUS
HCCICIO0BATCILCKUX 3a1a4

Bmanets - HaBBIKAMH TTOCTAHOBKH II€JIH, CTIOCOOHOCTHIO B YCTHOW M TUCHMEHHOU
pedn Joru4ecku 0OPMUTH PE3YIbTATHI MBIIIICHUS;

- TEJOCTHOM CHUCTEMOW HAaBBIKOB HCIIONB30BAaHUA aOCTPAKTHOTO
MBIIJICHHS] TIPU PEIICHUU TPOoOJieM, BO3HUKAIONMIUX TPU BHITIOTHEHUH
HCCTIEOBATEIbCKUX paboT, HAaBBIKAMHW OTCTAWBAaHUSI CBOEH TOYKH
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYUHBIX MO3UIIMHA OLIEHUBATh CTPOCHHUE, XUMUYECKUI U MUHEPATbHBIN
COCTaB 3€MHOU KOpbI, MOP(HOIOTHYECKHE OCOOCHHOCTH W TEHETHYECKHE THIIBI MECTOPOKICHHI
TBEPJBIX TMOJE3HBIX HMCKOMAEMBIX IpU PEHICHUH 33Jad MO PALMOHATBHOMY M KOMIUIEKCHOMY
OCBOEHUIO

3HaTh - OCHOBHBIE XMMHYECKUE TOHITHS, TTOJOKEHHS U 3aKOHBI;

- COBPEMEHHBIE HANPaBJICHUsI Pa3BUTHS HAyUYHBIX TEOPHIl;

- METOJbl TEOPETUYECKOr0 M HKCIEPUMEHTAILHOIO HCCIIEIOBAHMS B




00JaCTH XMMUH IPUMEHUTENILHO K NPOodeCcCHOHANbHON AESITETbHOCTH

YMers - OMpeAeNATh XUMUYECKUN COCTaB U CTPOCHUE OOBEKTOB OKpPYKaIOIICH
Cpensl;
- pelaTh pacyeTHbIE 3a/1a4M IPUMEHUTENILHO K MaTeprally IIporpamMmmsl;
- TNPOTHO3HMPOBATH BO3MOXHOCTH IPOTEKAHHS CaMOIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUUYECKUX CUCTEMAX

Bnaners - HaBbIKAMH IPUMCHEHHMsS OCHOBHBIX XHMHYECKHUX 3aKOHOB B

npodeccnoHaABEHOM IeATEIBHOCTH,
- IPAKTUYECKUMH HaBBIKAMH TEOPETHYECKOTO W IKCIEPUMEHTAIBHOTO
HUCCIEI0BAHNUA B 00JIaCTH XUMUAHU

4. CTpyKTypa U coepKaHue TUCHUILINHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISACT 4 3a4eTHhIX enunuil 144 aka. 4acos:
- KOHTaKkTHas pabora —72,1 akan. Jaca:

- ayautopHas pabota — 68 akaj.uaca;
- BHeayauTopHas — 4,1 akan.gaca

- camocTosTenbHas pabora — 36,2 akaja.yaca.
—TIOJITOTOBKA K dK3aMeHy — 35,7 akaj. 4acoB




AynutopHas
KOHTaKTHast
pabora (B
akaj. yacax)

5
M H
- :
~ (5]
< =
S © =
o, 'S = E
= o . @dopMa TeKylero KOHTpOJIs =
3 =% Bun camocrositenbHON p yi p z 5
Paznen/Tema qUCHUTIIMHBL g 39 AGOThL YCIIEBaEMOCTH U > 5
i .
3 0 2 7 p IIPOMEKYTOUHOU aTTecTalluu 2 =
= o
= 2w |E e 2
= 2= = 3]
= 2Eg|¢ =
< S 3 5 -
8| 28| 3
e |3 ~
=] @)
1. Xumuyeckast TepMOIMHAMHKA 1 6 6/21 6 |- oopmnenne oryera no|3amuTa naboparopHor pabdotsl.|OK-1
71ab0paTopHOii padoTe; HomamHee  3azanue Ne  1.|-3yB
- petenue noMaminero 3aganus Ne 1; | TectupoBanue. OIIK-4
- CaMOCTOSTENBHOE HU3y4YEHUE -3yB
yueOHOW U HAyYHOU JIUTEpaTyphl.
2. XumMudeckasi KHHETHKa 1 4 4/21 6 |- odopmiieHue oTyera no [3ammra naboparopHoi pabdoTsl.|OK-1
nabopaTopHoO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3axanus Ne 2; | TectupoBanue. OIIK-4
-CaMOCTOSITETILHOE U3YYCHUE y4eOHOU -3yB
U HAYYHOMU JIMTEPATYpPHI.
3. PactBOpEHI 1 8 821 6 |- oopmnenne oTyera no |3amuTa nabopatopHoi pabotel.|OK-1
nabopaTopHoii pabore; HomamHee  3amanue  Ne  3.|-3yB
- pemenue aomainbero 3aganus Ne 3; | TectupoBaHue. OIIK-4
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOMH -3yB
Y HAYYHOU JIUTEPATYPBL.
4. luciepcHble CUCTEMBI 1 4 4/21 6 |- oopmienue oTyeTa no|3amuTa nabopatopHoit pabothl.|OK-1
nabopaTopHO# pabdoTe; TectupoBanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH OIIK-4
Y Hay4YHOU JIUTEPATYPBI. -3yB
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5. OxucnurensHo-| 1 4 421 6 |- odopmiieHne oT4yeTa no [3ammra nadoparopHoi pabdoTsl. |OK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; JHomamHee  3amanue No  4.|-3yB
- petuenue goMaminero 3aganus Ne 4; | TectupoBanue. OIIK-4
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH -3yB
Y HAYYHOU JIUTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 1 8 8/41 | 6,2 |- odopmiieHue oTuyera mo |3amura J1aboparopHoit pabdoThl. | OK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pelennre aomainHero 3aganus Ne 5; | TectupoBaHue. OIIK-4
-CaMOCTOSITETILHOE U3YYeHUE YyUeOHOU -3yB
Y HAYYHOMW JINTEPATYPHI.
HToro nmo nucuunInHe: 1 34 |34/14M| 36,2 IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mnpenogaBaHMs — AUCUMIUIMHBI  «XHMHS» TPUMEHSIETCA  TpaaULMOHHAs
MH(POPMAIMOHHO-KOMMYHUKALMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuuu mpoXoAAT Kak B MHGOPMALMOHHOM (opme, riae HMMEeT MeCTO IOCIEJ0BATENbHOE
U3JIO)KEHUE MaTepuaia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO
BepOaJIbHBIMU CPEICTBaMH, Tak U B (opMe JieKuMii-Oecepl UK quanora ¢ ayIuTOpUen, JIEeKIui ¢
IPUMEHEHUEM DJJIEMEHTOB «MO3TOBOH aTaku», JEKUMH-KOHCYJIbTAllMi, IJle TEOpeTUYEeCKUn
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJI CAMOCTOSATENBHOIO U3YUYEHHUS, JUIsl IOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JEKIHsI IPOXOAUT IO TUITY BOIPOCHI-OTBETHI-IUCKYCCHSI.

[ToMuMO 53TOr0 B JIEKIMU MOTYT HCIOJIB30BAThCA DJIEMEHTHI MPOOJIEMHOTO H3JIOKEHHUS.
ITpoGnemHas neKuMs HAYMHACTCS C BOIIPOCOB, ¢ IOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ U3JIOKECHHUS
MaTepuaia HeOOXOIUMO pPemuTh. Takas JEeKIHs MpPEICTaBIseT COOON 3aHATHE, MPEeIojararomee
MHUIMUPOBAHHOE TPENoJiaBaTesieM IPHUBJICUCHHE ayJUTOPUM K PEHICHUIO KPYNHOM HaydyHOM
npoOJeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I10Ka3blBa€T TEOPETUUECKYI0 U
IPAKTUYECKYI0 3HAYMMOCTh JOCTHKeHMi. Ha mpoOneMHONM jeKkiuu HOBOE 3HAHHWE BBOJUTCS Kak
HEM3BECTHOE /s oOyyatomuxcs. [lomydaennas nHbopMaius ycBanuBaeTcs Kak JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOT'O JUIsl ce0s 3HaHUS.

Oco0oe MecTo B mpolecce MpenojaBaHus JAUCUMILUIMHBL «XUMHS» 3aHMMAIOT JIEKLIHUU C
HCMOJIb30BAHUEM JEMOHCTPAIIMOHHOI'O XMMHUYECKOr0 IKCIEPUMEHTa, KOTOPBIM M03BOJIAET Hauboiiee
[IOJIHO peaJIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IOCTAaHOBKY MpOOJIeM C IOMOUIbIO
JIeMOHCTpalMi SIBIEHUM, peakuui wuiam mnporeccoB. Bo3MoxkHO oObenuHEHHE B JIEKIIMOHHOM
U3JI0’KEHUU IPUEMOB MBICJIEHHOTO U PEaJIbHOTO 3KCIIEPUMEHTA, YTO J1a€T BO3MOKHOCTh (POPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Hns peanuzauuu  UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHON — 00pa30oBaTebHOM  TEXHOJIOTUH
IIPOBOAATCS JIEKLMN-BU3YAIIM3allMM, B XOJE€ KOTOPBIX H3JI0)KEHHE TEOPETHUUECKOr0 Marepuaia
COIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcst B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3alaHus 1O npoiaeHHod Tteme. IIpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoOi padoThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTopHOW pabore
ABIIAETCS WX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBICHHEM TEOpETUYECKOro BBeneHus. [lpu
MIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS] METOJ KOHTEKCTHOrO OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHbIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3anMOOOyueHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Tapa, JUHAMH4YecKas mapa,
BapHallMOHHAs I1apa; COBMeEIIAs €€ ¢ TEXHOJIOrHeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopmMyIupyrOT 0000IIEHHBIC BHIBOJIBI IO CEPUU OTIBITOB, UCIIONIB3YS TPUEMBI AHAJIOTHH
U CPaBHEHHS.

CamocTosTenbHas paboTa o0ydaroluxcs SBISeTCsS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3HOOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJIHEHUE JOMAITHHX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOpHBIX PadOT, MOATOTOBKA K MPAKTUKYyMY, H3Yy4eHHUE
OCHOBHOTO U JIONOJHHUTEIBLHOTO MaTepuaja Mo ydyeOHMKaM M MOCOOMsIM, YTeHHe M IpopadoTka
HAy4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTecTaluy.

CamocrosaTrenbHass paboTra oOydaroUIMXCcsl JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepualla, U3J0XKEHHOIo NpenoiaBareneM, Ha IMpopabdOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIA0OPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJJaHUH U NOJATOTOBKY K PYOEXKHOMY U 3aKJIIOUUTEIbHOMY KOHTpouo. [TomrMo 3toro, odyuaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJE MPE3CHTAIUIA.



CamocTrosarenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHre 3a1a4
M BBIOJIHEHUE 3aJlaHUN  PENpPOAYKTUBHOTO XapakTepa IO alrOpUTMy, MPEAIOKECHHOMY
MIPENO0/IaBaTEIIEM.

[Tpu npoBeeHN pyOEIKHOTO U 3aAKITFOUYUTEIHHOTO KOHTPOJISI OCHOBHBIMU 337a4aMU, CTOSIIIIAMH
nepes MperojaBaresieM, sSBISIOTCA: BBIIBICHHE CTENEHH IMPaBHJIBHOCTH, 00beMa, TITyOWHBbI 3HAHUIA,
YMEHUW, HABBIKOB, TMOJIYYEHHBIX TMPHU M3YYCHHUH Kypca HapsAy C BBISIBICHHUEM CTEIECHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYYEHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE HWHTEPAKTUBHBIE CPEACTBA IMO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMmcsi NpeAsiaraloTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepku. B oTinume oT OOBIYHOrO TECTHPOBAHUS TaKOM crocod
KOHTPOJIS TTO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IIPOUTH TECT, MPOAHATH3UPOBATH OMIMOKH U MPOUTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuMHH» OOYdYaIOUIMICS MOXKET MPOUTH B JAUCTAHIMOHHON (hopme
oHJIaH-Kypc «Kak Xumusi oOBSCHIET U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumit naér nepBoHayalbHOE MPEACTABIECHUE O XUMUU M €€ pOJU B JKU3HU YEJIOBEKAa U
obmectBa. OH cocTouT U3 AByX uacteil. [lepBas M3 HUX paccka3bIBaeT O TOM, KaK XUMHUS OOBSICHSIET
OKPY’KaIOIIUM MHP: KaK YCTPOCHBI BEIIECTBA, MOYEMY M KaK HAYT XUMHYECKHE PEaKIUH, KaKHUe
BEILIECTBA OINPEIENISIOT CBOIMCTBA KUBBIX CUCTEM. BTOpas 4acTh mOCBsLIEHA NMPUKIAIHBIM aCleKTam
XUMHH: OHA MMOKA3bIBACT, KAK XUMUS BIIHMSCT HA KU3Hb OOIIECTBA U YIIYYIIAST MOBCEAHCBHYIO KH3Hb
monei. B Hell pacckas3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIIEHHOCTH, XUMUYECKUX
croco0ax MPOW3BOJICTBA PHEPTHHM M HOBBIX MaTepHaliaX, HOBBIX BEIIECTBAX, HCIIOIB3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX U KpackaX. ExxeHenenpHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJlaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTAaTOB U TBOPYECKHX 3aJaHHil C MOCIeqyromuM oOcyxaeHuem Ha Qopyme. Kypc sasrsercs
o011e00pa3oBaTeIbHBIM, HE TPEOYET CrienaIbHOM MOATOTOBKH U PACCYMTAH HA IIHUPOKYIO aAYAUTOPHUIO
cllyliartesei, B IepByl0 odepe/b 00yJarolmMXcss HEXUMUYECKUX BY30B M (paKylIbTETOB U JIOACH, yiKe
MOJIYYUBIIUX BBICIIEE OOpa3oBaHWE, HO JKENAIIIMX OOJIbIIe Y3HATh 00 OKPYXKAIOIIEM MHUPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHne CAMOCTOSITEIbHOM PadoThl 00y4a0IMXCst

CamocrtosiTenpbHast pabora oOydaromuxcs TMOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
IMPOHUCXOJUT KaK BO BpPEMA na60paT0pHHx 33H$[TPII>1, TaK W Ha IJIAaHOBBIX KOHCYJIbTALUUAX, W Ha
BHEAYIUTOPHYIO, MPOUCXOMAAIIYI0 BO BpeMsl MOIATOTOBKH CTYACHTaMH OTYETOB IO J1a00paTOPHBIM
3aHATUAM U BBITIOJIHCHUA JOMAIITHUX 3&)13HPII>1.

AymuTOpHass caMOCTOSITENbHAsh paboTa OOYYalomUXCs MpPEIroiaraeT MpOXOXKICHHE
TECTUPOBAHUS M0 KaXJAOMY pa3feny AUCHHUILIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHUECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPeOYIOT TINyOOKOro NOHMMaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXIAOMY BOIMPOCY Mpeaaraercss 4eThlpe BapuhaHTa OTBETOB, CpelIu
KOTOPBIX OJUH WM HECKOJIBKO MpPaBWIBLHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISCTCS IyTEM
COTIOCTABJICHHUS MOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MaKkcHMabHOE
KOJIMYECTBO OAJITOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHui 1 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANHAMHUKA

B tecrax mo teme «Xumudeckas TEpMOJAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaya.

Tecr Ne 1

1. Tlpu paccMOTpeHHHN XUMUYECKON PEAKIUH cucmemd O3HAYaeT:



a) HCXOJ/HBIC PearcHThI
0) MPOIYKTHI XUMUYECKON peaKiuu
B) PEaKIIMOHHBIN COCY/T
I) HCXOAHbBIE PEAreHThI U MPOIYKThl PEAKIIUU
2. TlepBblii 3aK0H (IIepBOE HAYAIO) TEPMOAMHAMUKN MaTEMaTUUYECKH 3aIIMChIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITHS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu orpunareicH (Q< 0)
B) HTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npuBeIeHHBIX PEAKIMi ABISIOTCS SHIOTCPMHUCSCKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0J1b
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 0,=NO , AH =90 K]I>x/moib
r) 1/2H;+1/2 I,=HI, AH = 26 K]Ix/Mob

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHMs okcuia azora ( || ) B
CTaH/IapPTHBIX YCIOBHSX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHranbenus o0pa3zoBanus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5
6) -200,5 r)735
8. Hmsa peakmuu  NiO oy + C (pagury = Ni  + CO (. Onpenenure BO3MOXXHOE HaIpaBICHUE
CaMOTIPOM3BOJIBHOTO TEUEHUS PEaKIIMU MPU CTAaHAAPTHBIX YCIOBHIX U MpHU Temneparype 627°C.
BemectBo AH®93  (KIx/Mo1B) S%9g (x/Monb*K)
NiO ¢ —239,7 38
C (rpadur) 0 5,74
Ni 0 29,9
CO (p -110,5 197,4

B otBere ykaxkure 3HaueHHUs sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n temmeparypy Hadaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIIMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxius:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAIO

XuMnyeckass KHHETHKA

B Ttecrax mo teme «Xumuueckas KUHETHKa»: MEPBOE, BTOPOE, TPEThbE, YETBEPTOE U IMSTOE



3ajaHusa oneHuBaroTca B 0,5 Oaita; miectoe, ceAbMOE, BOCBMOE, JIEBATOE M AecaToe — B 1 Oami, a
OJMHHAAIATOE — B 2,5 Oaia.

Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS
a) XUMH4ecKasi TepMOJUHAMUKA
0) TEPMOXUMHUS
B) XMMHYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyETCsl OJJTHO U3 UCXOJHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEAKIMM B €IUHUILY BPEMEHH B
enuunie odbeMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEaKLUU K MOMEHTY OKOHYAHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peaknuu?
a) MOJIb 1 "¢
0) Oe3pa3mMepHas BeTUYHHA
B) MOJIB C
4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?
a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) 0T 00beMa peaklIMOHHOTO cocyaa
5. CocrosHMe  XMMHMYECKOTO  pPAaBHOBECHUS  OOpaTUMBIX  IPOLECCOB  KOJMUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIIEHTPALUSIMU IIPOIYKTOB peaKluu
0) SHepruei aKTHBHU3aAIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs BeIpaXxeHHE A1 CKOPOCTH PEAKINU
4-NO(r +6H20 4NH3(F)+502 o)
a) V = k[NOJ*[H.0]  6) V = k[NHs][0,]  B) V = K[NO]“[H,0]°
7. Kaxk 3anumercs Bblpa)KeHI/Ie JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D] / [A][B’
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamme IMokas3bplBaeT 3HAYCHHUE TEIIOBOTO 3(deKTa peakiun?

ayl E % .
*
0) 2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKIfu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87
a) SK30TepMHUYIECKast PeaKIus

0) SHIOTEepMHUUECKAs PEaAKITUS

B) peaKIIHsl OMUCHIBAET COCTOSTHUE PAaBHOBECHS

10. PaBuoBecue peaknuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0

CMEIIaeTCs BICBO.

a) IPY IOHMW)KEHUH TeMIIepaTyphl

0) IIpH MOBBIICHUHU TEMIIEPATYPhI



B) IIPH TIOBBIIIICHUH JaBICHUS

11. Jna peakuun Cyo + 2 H 5 () = CH 4 () Ipu HekoTOpOil TemmepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBeCcHas KOHIIEHTpamus BOJOpoJa paBHa 1,2 Monb/n. Beluucnure HCXOAHYIO
KOHIICHTPALIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttectax mo Teme «PacTBOphI»: IEpBOC 3ajJaHUE OLCHUBACTCA B 1 0ai; BTOpOE, TPEThE,
4yeTBEpPTOE, MATOC M IMIECTOC 3adaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JEBATOE M JECITOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOE HOHHOE YPAaBHCHHE 3aIUIICTCS B BHJIC
1) 2K" + S0, = K,SO,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S0,
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu*" +20H™ = Cu(OH),4
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIETOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCyib(dara KajablMsg M BOIBI, CyMMa
K03 (HULNEHTOB B ypaBHEHUH HEOOpaTUMOMN AUCCOLUAIMN PACTBOPEHHOT'O BEILIECTBA — ATO

13 2) 4 3)5 4) 6
6. PactBopuMoOCTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Ompexenute MpoM3BeIcHHE
pactBopumoctu AgyC,04

1)510"*  2)1,16:10° 3)10,7-10°° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYECTBa BEUIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIM4YeCTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...

1) TuApOKCUI aMMOHUS

2) THIPOKCHU KaJTus

3) XJIOpUa KaabIHs

4) MapraHIoBas KUcJioTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEd MOTYT MUMETh IIECTOYHYIO WM KHCIYIO CPELy.
[IpuunHOi 5TOTO ABIAETCA ...

1) snmextponus coneit
2) JIUCTIPOTIOPIHOHUPOBAHKE COJICH
3) ruapaTHpoOBaHHUE COJICH
4) ruapoaus conen
10.3nauenue PH uwmcToii Boasl npu 25°C cocraBser



11 2)7 3)0 4) 10
Marnuroropckuii texuudeckuii yausepceuret um. [.J11.Hocosa

I[I/ICl'lepCHbIe CHCTEMbI

B tecrax nmo teme «JlucnepcHbie CHUCTEMBI»: IEPBOE, BTOPOE, TPEThE U UYETBEPTOE 3aJaHUs
OLIEHUBAIOTCA B 1 Oaiu1; mATOE U IIeCTOE 3aaHus - B 3 Oayia.

Tect Nel

1. VYkaxwure pazMepsl YaCTHIl KOJJIOUIAHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbire 100 HM
3) ot 1amgo 100 am

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHUIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
TIOJIOKUTEIIBHBIN 3apsi?
1) KaTuOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlms KaKoro 3JIEKTPOJIMTA OPOT KOAryJIsiiiuU KOJUIOHUA C MOJIOKHUTENFHO 3apsHKEeHHON YacTHIICH
JIOJDKEH OBITh HAMMEHBIIM?
1)  xmopum Kajus
2)  cynbdar Kanus
3) oprodocdar kanus

4.  Mumenna 3051 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOM AJICKTPOJIMT UTPAET POJIb HOHHOTO CTabuiamn3aropa’?
1)  xmopun xene3a (111)
2) Boma
3)  rHApOKCHI Kaus

5. IIpu B3aumoneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedata xanus
obpasyercs 3016 cynbdara ceunna (11). K xakoMmy smekTpoay AOMKHBI TepeMeniaThCsl YaCTHIIBI
JMCTIEpCHOM (pa3bl mpH aeKTposu3ze?
1)  HaxomATCs B COCTOSHHU JUHAMHUYECKOTO PAaBHOBECHS
2) K Karoay
3) kaHoay

6. B nBe kos6b1 HasIMTO MO 50 MIT 307151 TUAPOKCH A Kene3a. 1 Toro 4roObl BEI3BATh KOATYIISIIHMIO
305151 oTpedoBanock A00aBUTh: B nepByto — 5,3 mi 1H pactBopa xnopuaa kanus; B APYryro —
18,7 mn 0,001H pactBopa ¢ochara Harpus. Belumcaure mnopor Koaryisiud KaKaoro
DIIEKTPOJIHTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPOouECChI

B Tectax mo teme «OKHCIUTEIIEHO-BOCCTAHOBHTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
4eTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amna; mectoe — B 1 6ai; ceapmMoe u BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 OaJIOB.

Tect Ne 1

1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenuYHMBaeT CBOIO CTEIIEHb OKHCIICHUS
2) TPUHHMAET JICKTPOHBI
3) oTHmaer CBOM JJIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...
1) HelTpasJbHBIC ATOMBI IPEBPAIAIOTCS B MOJIOKUTEIIbHO-3aPSKEHHBIC HOHBI



2) TOJOXKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuUATeNbHBIN 3apsi/i HOHA YBEITHYHBACTCS
3. 13 npencraBieHHbIX HIKE peakiuii kK OBP aucnponopiiioHMpoBaHus NPUHALIICKHT ...

l) S + 2HNO; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSIM OTHOCATCA ...
1)  metayuIbl, BOAOPO, YIIIEPO
2)  aKTUBHbIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CteneHn OKUCIIEHUSI KUCIIOPO/Ia a) B BOZE U 0) B IIEPOKCHJIE BOIOPOIA COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karuona Mn?*
2)  manrasar-mona MnO,”
3)  okcuma mapranmna (1) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr,Sz3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuro
MOJIBEPraroTCsl CIASAYIOUIUE STIEMEHTHI ...
1) asorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03¢ PUIMEHTOB B peaklnu, MpuBeIeHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakipn KMnO,4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/IC CUCTCMBD». TICPBOC, BTOPOC H IIATOC 3aJaHUIA
OIICHUBAKOTCS B 1 6ann; TPETHE U YCTBCPTOC 3aJaHUA— B 1,5 6anna; mecCToC U CEABbMOC — B 2 Gaia.

Tect Nel
1. DnexTponHBIH NOTEHIHUAT ONPEAEISAIOT 110 YPABHEHHIO ...
1) Hepucra
2) Menneneesa-Knaneiipona
3) BonbumMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro simementa MgIMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIOBHUSAX
1) —2,03
2) =271
3) 2,71
4) 0,81
3. Kakwue mpomyKTsl 00pa3yroTcsi Ha KaToJIe IPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOX(Q(QHIMCHTOB B ypaBHEHHH JIEKTPOJIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUMHA  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH rambBaHonapsl Zn|M@ B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynuTopHas camocTosiTenbHas padoTa 00yYaroIuXcs OCYIIECTBISICTCS B BHJC U3Y4YCHUS
JIMTEPATyphl 10 COOTBETCTBYIOLIEMY paslielly ¢ MpopaboTKoW Marepuana; opOpPMIICHHS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYecKas TePMOJIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€clii TeII0BOM 3((EeKT peakluu 10 3aJaHHOW TeMIIepaTypbl HE U3BMEHUTCA. Y KaKUTE: a) BblIEIsAeTCs
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoO(ry = Ca(OH); () + CoHos (1), moms3ysicy
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WU
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2 CO o T O, ™= 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
o teMe « XMMH4YeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MepBas 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u nsaras — B 1 6a.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, kornaa npopearupyer 30% CO? Bo CKOIbKO pa3 M3MEHATCA CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO MpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHS PEAKIIMU:
Fe (7 + H20 ) = FeO () + Hy (1), ecin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. Onpeaenute KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO0 PABHOBECHS STUX PEAKLUA: a) IPU MOHMKECHUN
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6amn; yerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTB; T) THUTP; 1) MOJBHYIO JIOJIIO BEIIECTBA B pacTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIUi K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/iaya omieHuBaercs B 1,5 Oasuia; BTopas — B 2,5 6aia; TpeThs — B 1 6ain.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKaHMs TMEPBOM PEAKIMU TPU CTAHJAPTHBIX YCIOBHUSX, HCIONB3YsA 3HAYCHUS OKHUCIUTCIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mmapel: KNO;, KNOjs; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpPAa3yIoIlel peakiiy, MPOTEKaIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite D/IC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAaHIAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAI aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,

MIPOTEKAIOIINX MPH IJIEKTPOXUMHUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucmoit cpeae; 0) Bo
BJIQKHOM BO3/yXe.

Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUHU, IIPOUCXOISIICH MTPH AJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

KoHTposbHbIe BONPOCHI 10 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMuyeckue napamMeTpsl U QyHKIUN COCTOSTHUSI CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoit 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLIME Ha TemaoBoil 3¢ddekt
XAMHYECKOW PEaKUH.

Tepmoxumus. 3akon ['ecca.

Crnencrsus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIMS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYEeCKasi KHHETHKA)

Xnmnyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEAKIIMU U METO/IBI €€ PETYJINPOBAHMS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuuyeckoit peakuun. [Ipasuno Bant — 'oddda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbsiimana. DHepreruueckuii 6apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XUMUYECKON PEAKIIUU.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATyphI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble 1uarpaMMsl 151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTtBopb»
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ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CrocoObl BbIpak€HHs KOHIEHTpPALlMU PacTBOPOB (MaccoBas [J0Jis, MOJSpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonbl Payns: I (toHomeTrpuueckuit) u 11 (30yTHOCKONAYECKUN U KPHOCKOITUIECKHIA ).

OcMmoc. Ocmotnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TeOopuu AppeHuyca
(mpumepsr).

Crenenp qucconnanuil. CUIbHBIE U CIIA0bIE 3JEKTPOIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pa3basienus OcTBanb/a.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecu. JlucniepcHbIe CUCTEMBI.
JucnepcHocts. Knaccugukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophl.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEKTpUYECKHE CBOMCTBA KOJJIOUHBIX PACTBOPOB.

KonTtposabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

TUIBI OKUCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIU (IPUMEDHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «3.11eKTp0ngn'{ecm1e CHCTEMBbBD»

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOIECCOB.
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DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

DIIEKTPOABUKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3MmepeHue dIIEKTPOAHBIX MOTEHIHUAIOB. Pl cTaHAApTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

Ypasuenue HepHcra.

DJIEKTPOJIN3 PACIUIABOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Belxoa 1o TOKYy.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

Xumuueckasi Kopposusl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopoCTh KOPPO3UH.

3amuTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

1. OneHo4Hble cpeacrea AJsl IPOBECACHUA l'lpOMe)KyTO‘-IHOﬁ arrecranuu
HpOMe)KYTOLIHaH aTTeCTaluid HUMCCT JA(SA102310) OIIPCACIINTD CTCIICHDb JOCTHIXKCHUA

3aIllJTaHUPOBAHHBIX PE3YJIbTATOB O6yIICHI/I$[ IO JUCHMITIIIMHE 3a OHpCIIGJIeHHBIfI nepuon O6y‘-ICHI/I$I.

a) H.ﬂaﬂnpyeMMe Pe3yJdbTaThbl Oﬁy‘leHI/lﬂ H OHCHOYHBIC CpeaACTBa JdA IIPOBECACHUNA

NMPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIINIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  MOAX01a,  (POpMBI
aHaIN3a;

- MeTO/bl a0CTPAKTHOTO MBIIICHHS
IIPY YCTaHOBJICHUH UCTUHBI;

- METOJBl HAy4YHOTO HCCIIECIOBaHHS
myTéM MBICIIEHHOTO pacuJICHEHUS
o0BbeKTa (aHamu3) U MyTEM U3yUeHUs
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTei (CUHTE3)

Ilepeuens meopemuueckux 60npocos

1. OcHOBHBIE METOJBI XMMUYECKOT'O aHAJIA3A.

2. OcHOBHBIC TPUOOPHI ¥ 00OPYIOBAHUE TSI XUMHUYECKOTO aHAIN3a BEIIECTB.
3. MeToauku nMpoBeAeHUs ONbITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.




VYmeTb

- aJIeKBaTHO BOCIIPUHUMATh
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAaHO U SICHO CTPOUTH
YCTHYIO U TIICBMEHHYIO PEUb;

- C WCIOJb30BAaHHEM METOJIOB
aOCTPaKTHOTO MBIIUICHHS, aHAIM3a
u CHHTE3a aHAJIM3UPOBATH
aJIbTepHATHBHBIE BapHUaHTHI
PELICHUS HCCIIEI0BATENILCKUX 33/1a4

Ilpumepnvle npakmuyeckue 3a0anus

1. OnpenenuTh ¢ KAaKUMH M3 YKa3aHHBIX HI)KE BEILECTB MOXKET B3aUMOJICHCTBOBATH PACTBOP
THJIPOKCHIa Kallusi: MOAOBOAOpOAHAas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxcun
ceunna (Il), ruapokcun amoMuHUsA, TUIPOKCUI aMMOHHUsA. COCTaBbTE€ YPAaBHEHHSI BO3MOXKHBIX
peaxiuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIIIpHOH (hopmax.

2. Ompenenure BO3MOXHOCTh BOCCTAaHOBJICHHs oOkcuaa sxeneza FeszO, yriepomom mpu
cTaHAapTHBIX yciaoBusx u temneparype 1100 K. Peaknus BoccranoBnenus FezO4: FesOy) +4C ) =
= SFE(K) + 4CO(F)

3. TemneparypHbiii kKoddduimeHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: a)
npu NOBBIIEHUH TemnepaTypsl oT 60 1o 100°C; 6) mpu oXJaKACHUU peakuoHHoi cmecu oT 50 10
30°C?

4. Tns oopatumoit peakuun Fez0yk) + Hyry = 3FeO) + HoO(r 3anuiuure BoipakeHHe KOHCTAHThI
paBHoBecust AH°, kIlx = + 69,8. Ilpennoxkute crnocoObl YBETUYECHUS KOHIICHTPAIMH MPOIYKTOB
peaKkIuu.

5. [lpym mnpokanuBaHMM METAJUIMYECKOTO THTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHCJIOTE€ U CIUIABJISIETCS CO MIeNoYbio. YTo
npecTaBisier coboit 3To coequHenne? Hamummmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CkoJIbKO MUUTIUTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakume BemecTBAa W B KaKOM KOJIMYECTBE BbIAENATCA mpu mnpoxoxaeHuu 48250 Ki
anekTpudecTBa uepe3 pactBop xyopuna Mmapranina (11)? CocraBeTe cxemy 3JI€KTposm3a ITOTO
pacTBopa.

8. AmoMuHuH ckiienaH ¢ Meabto. Kakoi u3 meramioB OyneT KOppoAHpOBaTh B Cpelie CepHOH
KHCJIOTHI M aTMocdepe BIakHOTo Bo3ayxa? CocTaBbTe CXEMbI AJIEKTPOXUMHUECKON KOPPO3HH.




Bnaners - HaBBIKAMHM IIOCTAHOBKH IICJIH, Ilpumepnsvle npaxmuueckue 3a0anHu:
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIU3 BIUSHUSA KOHIICHTPALUKA HA CKOPOCTh XUMUYECKOW peaKkIuu
MMMCHEMEHHOMI peun nmoruuecku | NaS,03 + HSO4 = S + SO, + NaSO4 + HO mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
0OpPMUTH pe3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJNYYEHHBIX JIAHHBIX C HCIOJH30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
- IEJOCTHOM CHUCTEMOW HaBBIKOB | TEXHOJIOTHI. Pe3ynbTaThl ONTOB NMPEACTaBUTh B BUJIC TAOIHIIHI 1.
WCIIOJIb30BAHUS abCTpPaKTHOTO Tabmuna 1
MBIIICHUS TIPH PEIICHUH MPoOJeMm, Howmep O6bem, M Konuenrpanus Bpewms Ckopoctb
BO3HUKAIOIIMX TPH  BBIIOJHCHUU onbita | Na,S,0;3 H,O H,SO4 Na,S,03, 102 | nosiBnenus peakuuu, 102,
HCCIIEI0BATEIbCKUX pabor, MOJIB/JT MYTH, C !
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pEHUA 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo narHBIM TaGIMUIEI 1 TOCTPOUTH TpadHK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crenath BBIBOJI O 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUN THOCYIh(haTa HATPHS.
OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HOSI/ILII/Iﬁ OLICHUBATL CTPOCHUC, XUMHYECKUHN U MHHepaJ'ILHLIfI COCTaB 3€MHOM KOpHI, Mop(bonomqecxﬂe 0COOEHHOCTH
N FCHCTHYCCKHEC THUIIBI MGCTOpO)KI[CHI/II\/JI TBCPABIX IMOJIC3HBIX HCKOIMACMBIX MPU PCIICHHUH 3a4a4 M0 PAllMOHAJIBHOMY W KOMIIJICKCHOMY OCBOCHMIO

3HaTh

- OCHOBHBIE XHMUYECKUE TMOHSITHS,
TMTOJIOKCHUS Y 3aKOHBI,

- COBpPEMEHHbIE  HampaBICHUS
Pa3BUTHUS HAy4YHBIX TEOPHUI;

- METOABl  TEOPETHYECKOTO U
SKCIICPUMCHTAJIIBHOTO UCCICAOBAHNA
B 00J1aCTH XMMHUU TPUMEHUTEIHHO K
poeCCHOHATBHON JEATENHHOCTH

Ilepeuens meopemuueckux 6onpocoe:

1. OcHOBBl XUMHYECKOH TEPMOAMHAMUKH: CHCTEMA, TEPMOJMHAMUYECKHE MapaMeTpbl
CUCTEMBI, GYHKIIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEpMOIUHAMUKH.

DHepreTuka XMMHUYECKHUX IPOIECCOB.

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

OHutponus. YpasHeHue bonbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMHUKH.

Oneprus ['n66ca. HanpapieHus: XMMHUECKUX MPOIIECCOB.

Xumnueckass knHeTuka. CKOpOCTh XMMHYECKON peakiuu. CpelHss U UCTHHHASL CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpPOCTb peaklliy U METObI €€ peryIupoBaHHUsl.

8. Bmnmsnue Temneparypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

9. DHeprus akTHBallMU. AKTHUBHPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHnyca.

10. KaTtanu3aTopsl ¥ KaTaJIUTHYECKHUE CUCTEMBI. [ OMOTeHHBIN KaTajus.

ook own




11. Katanu3aTtopsl U KaTATMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTauus.

12. Xumnueckoe paBHOBecre. KoHCTaHTa XUMHUYECKOTO PaBHOBECHSL.

13. Cmemenune xumudeckoro paHoBecus. [Ipuniun Jle [llaTense.

14. PactBopbl. CriocoOb!I BBIpaKCHHSI KOHIIEHTPAIIUMU PACTBOPOB.

15. PactBopsb! 2nekTpoauToB. CTeneHb U KOHCTAHTa 3JIEKTPOIUTUYECKON TUCCOLUaluu. 3aKOH
paz0aBnienust OcTBaybaA.

16. JIuccormanust KHCIOT, OCHOBaHHH, cojieil. AM(BOTEPHBIE DIEKTPOIUTHI.

17. PactBopumocTh. [Ipou3BeneHne pacTBOPUMOCTH. YCIIOBHE OOpa3oBaHUS M PAaCTBOPEHUS
OCaJIKOB.

18. Mucconmarnus Boasl. MonHOE mpon3BeneHre Boabl. pH.

19. l'upponus coneit. CTeneHb U KOHCTAHTA THAPOIU3A.

20. Tucnepcubie cucremsbl. Knmaccudukanus. JInopuinbabie 1 T10POOHBIC KOJLTOHIBL.

21. CtpocHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsiust KOJUIOHIHBIX PAaCTBOPOB.

23. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

24. DnekTpoxuMuyeckue cucteMbl. 3akoHbl dapazes. DNEeKTPOIHbIN MOTEHIIHAT.

25. I'anpBannveckuii anemMeHT Jlanuais SIkoOu.

26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIHN3 paciuiaBoB. [IpuMeHeHue anekTpoinsa.

27. DekTpoyin3. AHOIHBIM U KAaTOIHBIA MPOIECCHI TIPH AJIEKTPOJIM3e pacTBOpoB. [IpuMeHeHHe
ANEKTPOIIN3A.

28. Kopposus. Bunabl koppo3un. CriocoObl 3aITUTH METAIIIOB OT KOPPO3HH.

YmMmern

- OIpCaACIATH XUMHYECKHIH COCTaB U
CTpOE€HHE OOBEKTOB OKpY’KaroIIeh
CpeIsl;

- pemartb  pacyeTHble  3a/laud
NPUMEHHUTENBHO K Marepuaty
IIPOTrPaMMBbl;

- INIPOTHO3UPOBaTh BO3MOYKHOCTb
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX
IIPOLIECCOB B Pa3IUYHBIX

XUMHNYECKHNX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anun:

1. HamucaTrb »5IeKTpOHHBIE YpPaBHEHHS 3JEKTPOJHBIX IPOIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/I, [C02+]:O,1 MOJIB/I.

2. Hanucatb MOHHBIE M MOJIEKYJIpHBIE ypaBHEHUs peakiuii ruaponusa coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOW U MOHHOM opmax:

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

4. B 2 1 pactBopa ruapokcuna kanbius coaepxurcs 478,8 r Ca(OH),. [InotHoCcTh pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH),); Cym; Cox; Crny N(Ca(OH),) u N (H20); T.

5. CocraBbTe ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.
6. HamucaTth 5JI€KTpOHHBIE YPaBHEHUS SJEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHOMU




TOKOOOpasyromel peakinuu, BeMUCIUTh DJ[C ranpbBaHWYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB MeTaIuIoB paBHbl: [Mn**]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YPAaBHEHHS PEAKIMi, HAITMCaB UX B MOJICKYJIIPHON M MOHHOU (hopmax:
NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHHUS peakluii THAPOJIN3a B MOJIEKYIApHOM U HOHHOM Buze: Aly(SOy)s, KCI,
Na,SOs.

9. Hanmucarb 3J€KTpPOHHBIE YypaBHEHHUS OJIJIEKTPOJHBIX IPOIECCOB, ypaBHEHHWE CyMMAapHOM
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO DIJIEMEHTa, €CIM KOHIEHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Momb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopuwiu B 100 T Boabl. [I10THOCTE MOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

11. Hamwmcath 3J€KTpOHHBIE YpaBHEHHS 3JICKTPOJHBIX IIPOIIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytomeil peakuuu, BoIYHCIUTh, DJ[C raibBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB MeTaiuIoB paHbl: [Mn?*]=0,01 mous/x1, [Ag*]=1,0 Mob/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTb nporekanus peakuuu CaOggy + 2 Cyo =
= CaC; (v + CO(, AH, = 460 k/I)x npu crannapTHeIX ycnoBuax. Paccuuraiite TemnepaTypy Hadana
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/moms K.

14. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpeznenure TepMOJMHAMHYECKYIO BO3MOXKHOCTB mpoTekanus peakuuu 2 Cly ¢y + 2 HoOp
=4 HClyy + Oz (y, AH; = 115,6 x/I)x npu cTaHIapTHBIX ycioBusx. Paccuuraiite Temmeparypy
Hauana peakuuu, eciu S(Cly)=223 Ji/mons K; S(H20)=189 Tx/monb-K; S(HCI)= 187 I/momb-K;
S(02)=205 Tx/monbK.

16. Harucatps ypaBHEHHsI peakiliii THaposin3a B MoJeKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

K,Cr,0O7 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHast peakuus HpoTekaeT mo ypaBHeHHo H, ¢ + | ¢y = 2 HIy. Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 monp/n, noma 1,5 monp/n. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyer 30% Bonopoxna?

19. B 640 mu Boasr pactBopriia 160 1 xmmopuna xenesa (I11). ImoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H,0); T.




20. Onpeznennute TEPMOJUHAMHYECKYIO BO3MOXKHOCTb IpoTeKaHHs peakiuuu CS; ) +3 Oyp)=
=CO; ( + 2 SO; (), AH, = -1075 x/Ix npu craHAapTHBIX ycloBusX. Paccuuraiite Temmneparypy
nauana peakuuu, eciu S(CS;)=151 x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 JI:x/monb K.

21. Peakumsa uuer no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HavanpHas xoHUEHTpanus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Momb/n. OnpenenuTe BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIuu K
MOMEHTY, Korjaa npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BOSMOKHOCTD NMPOTEKaHUs peakuu 2 ZNnS () + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX ycloBHsAX. Paccuuraiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 Ix/moinb K;
S(S0,)=248 Jxx/moab-K.

23. HaganbHble KOHLEHTPALlMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Oblin
paBusl 1,8 Monb/1 SO; u 2,4 Monb/n O, Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMKU K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r w miaotHocThro 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cy; Co; Cmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYECCKOTO u
IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMHUHU

Ilpumepnvie npakmuueckue 3a0anun:

1. Jna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIllpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS pPEAKUWU IPH CTAHJAPTHBIX YCIOBUSAX W TNpH  Temmeparype T
=927°C, ecin TemnoBOIt 3¢ exT peakuu 10 3aJlaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXHUTE: a)
BBIJIETISIETCSl WJIM TOTJIOUIAeTCs PHEPrHsl B XOJAE PEakiuu; 0) MpUYMHY HalJIEHHOTO M3MEHEHUs
sHTpomnuu. PaccunTaiite TeMnepatypy Hayana peakiuu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. YKkaxure HalpaBIeHUE CMEIIEHHsS XUMHUYECKOIO
paBHOBECHSI ATUX peaKUui: a) NPH MOHMWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JIaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/min
notpedyetcs 1 npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux couneir noaseprarotrcs rupponnsy: NapSiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpHbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyiel. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 3onb runpokcuaa Maruus nonydeH nyrem cmemmuBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] OTYYEHHOTO 30Ji1 W HAMUIINTE
bopMyTy €ero MHUIIEIUIBI.

6. PaccunraiiTe >JeKTpOABIKYIIYIO CHIY U ONpEJeNUTe HalpaBJeHHE CaMONPOM3BOJIBLHOIO




NPOTCKAHHWS PEaKIWW TPU CTAHAAPTHBIX YCIOBUSX, WCIIONB3YSl 3HAUCHHS OKHCIUTEIHHO-
BOCCTAaHOBUTENBHEIX noTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. IlpuBenute CXEeMbI 3JCKTPOIHBIX IPOLECCOB W MOJCKYJSPHBIC YpPAaBHEHHS PEaKIIHiA,
NPOTEKAIOIIUX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJI&KHOM Bo3ayxe. Omnpenenure yObUIb MacChl aHOJIa TIPU KOPPO3HMH B KUCIIOW cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocTaBbTE JIEKTPOHHO-UOHHBIC YPABHEHUS SJICKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEaKLUH, IPOUCXOAAIICH pH AeKkTposnse pactBopa CoSOq,
Beruuciure pakTruyeckoe KOJMYECTBO METaIa, MOJIYYEHHOTO Ha KaToJIe TIPH JICKTPOITU3E
Co(NO3)2, eciu 3JIeKTpOIM3 MPOBOAKIM B TeueHHH 1 4. BbIxoa MeTasmia mo Toky coctaBui 85%.
YKaXuTe BO3MOXKHbIE TPUUMHBI YMEHbBIIIEHUS BBIX0/Ia METAJIJIA 10 CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOJIUTCS B opMe IK3aMeHa.

DK3aMeH 10 JaHHOW JUCUUIUIMHE TPOBOJAUTCS B YCTHON (OpMeE IO SK3aMEHAI[MOHHBIM OUJIeTaMm,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJHO MPAKTHUYECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamioB) — oOydalomuics JEMOHCTPUPYET BBICOKHIl YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, BCECTOPOHHEE, CUCTEMATUYECKOe U TIIyOOKOe 3HaHHE Yy4eOHOTrOo
MaTepuaia, CBOOOIHO BBIMOJHSAET MPAKTUYECKHE 3aJaHus, CBOOOJHO ONEPUPYET 3HAHHSIMHU,
YMEHUSMH, IPUMEHSIET UX B CUTYAIUSX MOBBIIIEHHON CI0XKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YPOBCHD
c(OPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIE€ 3HAaHHUS, YMEHHS OCBOCHBI, HO JOIyCKAarOTCs
HE3HAYUTENIbHBIC OINMOKH, HETOYHOCTH, 3aTPyJHEHHS NPH aHATUTHYECKHX OIEpalusix, IepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y0BJIETBOPHUTEJBHO» (3 Oaiia) — o0ydaromuiics 1eMOHCTPUPYET MOPOrOBbIN YPOBEHb
c(OPMUPOBAHHOCTH KOMIETCHLUNA: B XOAE€ KOHTPOJBHBIX MEPOINPHUATHH JOMYCKAIOTCS OIIMOKH,
MIPOSIBIIIETCS.  OTCYTCTBUE OTICIBHBIX 3HAHWW, YMEHHWH, HABBIKOB, OOYYAIOIIUNCS WCIBITHIBACT
3HAYUTENIbHBIC 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHHUSIMH U YMEHHUSMHU IIPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLICHKY «HeyI0BJIeTBOPUTEILHO» (2 Oamia) — oOyJaromuics 1eMOHCTPUPYET 3HaHUS He OoJee
20% TEOpeTHYECKOr0 MaTepuaia, JOMYCKaeT CYIIECTBEHHBIE OIMMOKH, HE MOXKET I0Ka3aTh
MHTEJJIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amn) — oOydarommiicss He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEACHUA U OOBSICHEHUS HHPOpPMAIMU, HE MOXKET MOKa3aTh WHTEIJIEKTyalbHbIE
HAaBBIKU PEIICHUS MPOCTHIX 3a]1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecTiedyeHne TUCIIHTNTHHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Ocnosbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Boiciee oOpa3oBanume: bakanaBpuar). - [ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Texkcr:
JJIEKTPOHHBIN.

2. Komsina, JI. I'. Xumus : yauebnoe nocodue / JI. I'. Komsina, JI. I'. Tapaciok ; MI'TV. -
Maruutoropck : MI'TY, 2015. - 1 anekrposn. ont. muck (CD-ROM). - 3arn. ¢ tutyn. 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. - TEeKCT : IMEKTPOHHBINA. -
Ceenenus goctymHbl Takke Ha CD-ROM.

0) JonmosiHuTebHAS JJUTEpaATypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Measuuk, O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. Texaudeckuil yH-T uM. I'. . HocoBa. - MarnuTtoropck : 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 ob6pamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : npaktukyM / H. JI. Mensaunuk, 3. P. MymiuHa,
O. A. Mumypuna ; Marautoropckuii roc. Texumueckui yH-T um. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. I'. WU. 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 ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJICKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMIICH3UN

MS Windows 7 Professional (s 15571 o 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(m1st KITAaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpodHO

7Zip cB000HO pacnpoctpansemoe 10 OECCPOUHO

FAR Manager cB000THO pacnpocTpansemoe 110 0OECCPOYHO

IpodeccuoHanbHbIe 6a3bI JAHHBIX U HH(POPMAINMOHHBIE CIPABOYHbBIE CHCTEMBI
HasBanue xypca CchlIKa

OnexkTtpoHHas 6a3a mepuonuveckux usganuil East

View Information Services, OO0 «UBUC» hitps:/dlib.eastview.com/

Harwonanehast  uHOOpMAIMOHHO-aHATUTHYCCKAS
cucteMma — Poccuiickuii  umnmexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PMHII)

ITouckoBas cucrema Axanemust Google (Google
Scholar)

Wndopmanvonnas cucrema - EguHoe okHO
J0CTyIa K MHOOPMAITMOHHBIM pecypcaM
denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
yUpeKICHHE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
MIPOMBIIIJICHHON COOCTBEHHOCTH

Poccuiickass ~ I'ocymapcTBenHass — OuOaHOTEKa.
Karasorn

DOnekTpoHHBIE pecypcehl Oubmmoreku MITY wum.
[.1. HocoBa

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

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

https://www.rsl.ru/ru/4readers/catalogues/
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9. MaTrepuaibHO-TEXHUYECKOE O0ecneyeHne T CHUIIIUHbI

MaTepI/IaJIBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCLHMITIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyJIUTOpUN

OcHarieHue ayIuTOpuu

YdeOHbIC ayIUTOPHUH IS IPOBEACHUS
3aHSATHH JEKIIMOHHOTO THIA

MynbpTuMeauiiHbIe cpeacTsa XpaHEeHUs,
MpeacTaBIeHUus HHPOPMANH

nmepegadn 31

YdebHbIC ayIUTOPHUH IS IPOBEACHUS
na0opaTOPHBIX 3aHATUN, TPYNIOBEIX H
WHANBUIYAJIbHBIX KOHCYJIbTAIHAH,
TEKyUIeTO KOHTPOJSI U MIPOMEXYTOUHO U
aTTecTaluu

O0opynoBaHue 17151 BBIIOJHEHUS 1a0OPaTOPHBIX padoT,
XUMHYECKas [10Cy1a, PEaKTHBHI,
Harnsinaeie Mmatepuanbl: TaOIHIbI, CXEMBI, TUIAKATHI.

Ilomemenus 1151 caMOCTOSATEJILHOM
paboThl 00yYarIIUXCS

maketom MS  Office,
BBIXOZOM B VIHTEpHET M C JOCTYIIOM B DICKTPOHHYIO

HepCOHaJ'IBHBIe KOMIIBIOTCPBI C

nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA

[Tomemenus U1 XpaHEeHHUs U
POQUITAKTHIECKOTO 00CTYKUBAHUS
yueOHOro 000pyAOBaAHUS

Cremnaxu, celibl 15 XpaHeHHs] y4eOHOT0 000pYyI0BaHUS
VHCTpYMEHTHI JJIs1 pEMOHTA J1aODOPaATOPHOTO 000PyAOBAHHUS.




