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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HAaHMH B 00JIaCTU COBPEMEHHOM XUMHUM, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOIIME CBOMCTBA XMMHMYECKUX COCJAMHEHHWH; pa3BUTUE HABBIKOB
CaMOCTOSITENIbHONW paboThl, HEOOXOMUMBIX ISl MPUMEHEHHs XUMHUYECKUX 3HAHUHA TPU H3Y4YCHHUH
CHEUUAaIbHBIX TUCUUIUIMH U JAJIbHEUIIEH TPAKTUYECKON JeATEIbHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctunmmaa b1.b.14 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOTPaMMBI.

JIst u3ydeHusi TUCIUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U BIIaJieHUs, CPOPMUPOBAHHEIC B
pe3ynbraTte TONy4YeHHUs CpeaHero (MOJTHOro) oOmero oO0pa3oBaHHS IO JAUCHUIUIMHAM «XUMUS»,
«Dusukay, «MaTemaTHuKa.

3HaHWUS W YMCHHS OOYyYarONIUXCs, MOJyYEeHHBIC NMPU M3yYCHUU JAHHOW JUCHIUTUIMHBI OYIyT
HEoOXOMUMBI UM TpU  JajbHEHWIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KU3HEEATEIBHOCTHY, «[ eoorusy.

3 Komnerennuu odyuarmerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHU AUCHMILNIMHBI U
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

B pe3ynbTare 0CBOCHHS TUCIHMILIHHBI «XUMHs» 00yUJarOMMNACs JOIDKEH 00J1a1aTh CIEeAYIONIeH
KOMIIETEHIINEN

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIUHU
OK-1
CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUIEHUIO, aHAJINU3Y, CUHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMBI KPUTHUYECKOTO MOAX0a, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOT'O MBIIIICHUS IPU YCTAHOBIICHUU UCTHHBI,

- METOJAbl HAyYHOTO HCCIICIOBAHUSI MYTEM MBICJICHHOTO PACUJICHEHHS
oObeKkTa (aHanu3) U MyTEM H3y4eHUs MPEIMETa B €ro IEeIOCTHOCTH,
€IMHCTBE €ro yacTeil (CUHTE3)

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

- C HCIOJb30BAaHHEM METO/JO0B a0CTPAKTHOTO MBIIUICHHUS, aHAIHU3a |
CHMHTE3a aHaJM3WPOBaTh  aJbTEPHATHUBHBIC  BAPUAHTHI  PEIICHUS
HCCIIeN0BATEIbCKUX 3a1ad

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

- TEJOCTHOM CHCTEMOW HAaBBIKOB WCIIOIB30BAHUS aOCTPAKTHOTO
MBIIJICHHS] TIPU PEIICHUU TPOoOJieM, BO3HUKAIONMIUX TPU BHITIOTHEHUH
HCCTIEAOBATEIbCKUX paboT, HAaBBIKAMHW OTCTAWBAaHUSI CBOEH TOYKH
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX ITO3ULIMNA OLICHUBATh CTPOCHUE, XUMUUECKUI U MUHEPaAIbHBIN
COCTaB 3€MHOM KOpbI, MOP(OJOTrHYecKkre OCOOEHHOCTH M TE€HETUYECKHE THIIbI MECTOPOXKICHUMN
TBEPABIX IIOJE3HBIX MCKONAEMBIX IIPU PEUICHUH 3aJad4 II0 PALMOHAIBLHOMY M KOMIIJIEKCHOMY
OCBOECHHIO

3HaThb - OCHOBHBIEC XUMHYECKUE MIOHATHUSA, TIOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIC HAIIPABJICHUS PA3BUTHsI HAYYHBIX TEOPUH;

- METOJbl TEOPETHUYECKOIO0 M JKCIIEPUMEHTAIBHOTO HCCIECJOBAHMS B
00J1aCTH XUMHH IPUMEHUTEIHHO K TPOPeCCHOHATBHOMN NeSITeTbHOCTH




Ymeth - ONPEACNATh XUMUUYECKHI COCTaB U CTPOCHHE OOBEKTOB OKPYXKAIOIIEH
Cpenbl;
- pelarh pacueTHbIE 33/1a41 IPUMEHUTEIBHO K MaTepraty porpaMMbl;
- HPOTrHO3HUPOBATH BO3MOXKHOCTL IIPOTCKAHUA CAMOIIPOU3BOJIBHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMHUECKHUX CHCTEMax

BJIaI[eTB - HaBblKaMHU TNPUMCHCHHA OCHOBHBIX XHWMHYCCKHUX 3aKOHOB B

npo¢eCCUOHAIBHON IeATETHHOCTH,
- IPAKTUYECKUMH HABbIKAMHU TEOPETHYECKOIO U SKCIEPUMEHTAIBHOTO
HCCIIENOBAHUS B 00JIACTH XUMUHU

4. CTpyKTYpa H coJepkaHue JUCUUIIIHMHbI

OO01mas TpyI0eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3a4eTHRIX equHuUIbl 144 akan. yaca:
- KOHTaKTHas pabora — 83,9 akan. yaca:

- aynutopHas pabota — 80 akaa.4acos;
- BHeayauTopHas — 3,9 akaj.4aca

- caMocTosTeNnbHas padbota — 24,4 akam.gaca.
—MOJrOTOBKA K SK3aMeHY — 35,7 aKkaj. 4acoB
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1. Xumuueckasi TepMOJMHAMUKA 2 4 8/41 4 |- oopmnenue oTyeTa no [3amura JsabopatopHoir padotsl.|OK-1
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- peienne nomainrero 3aganust Ne 1; | TectupoBaHue. OIIK-4
- CaMOCTOSTEILHOE HA3y4YEeHUE -3yB
yueOHOM U HAyYHOU JIUTEpaTyphl.
2. XuMnyeckasi KHHETHKA 2 4 8/41 2 |- oopmienue oTyeTa no|3ammTa JabopatopHoit pabotel.|OK-1
nabopaTopHoO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue. OIIK-4
-CaMOCTOSITETILHOE U3YYCHHUE yUeOHOU -3yB
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpEHI 2 8 1041 | 6 |- oopmnenne oTyera no |3amura nabopatopHoi padothl.|OK-1
nabopaTopHoii padore; HomamHee  3amanue Ne  3.|-3yB
- pemenue aomainbero 3aganus Ne 3; | TectupoBaHue. OIIK-4
-CaMOCTOSITEIbHOE U3yUeHUE YUeOHON -3yB
Y HAYYHOU JIUTEPATYPBL.
4. JlucriepcHbIE CUCTEMBI 2 4 6/4U 2 |- opopmiieHne oTyera mo |3amuTta JadboparopHoit pabdoTsl. | OK-1
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH OIIK-4
Y Hay4YHOU JIUTEPATYPBI. -3yB
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5. OxucnuTenbHo-| 2 4 6/21 4 |- odopmiieHne oT4yeTa no [3ammra JnadoparopHoi padotsl. |OK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; HomamHee  3amanue No  4.|-3yB
- petenue noMaminero 3aganus Ne 4; | TectupoBanue. OIIK-4
-CaMOCTOSITEIIbHOE M3YYCHUE YUeOHOU -3yB
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 10/41 | 6,4 |- odopmiieHue oTuyera mo |3amuTta J1aboparopHoit pabdoThl. | OK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pemieHue gomarHero 3aaanus Ne 5; | TectupoBanue. OIIK-4
-CaMOCTOSITETIbHOE M3Y4YCHUE YUeOHOU -3yB
Y HAYYHOU JIUTEepPaTypHI.
HToro nmo nucuunjInHe: 2 32 |48/221| 24,4 IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojgaBaHUS IUCHUIUIMHBI  «XUMHUS»  MPUMEHSETCS  TpaJULMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CpPEICTBAMU, TaK U B (opMe JeKuuii-Oecepl WM AUajiora ¢ ayaAuTopueil, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS TPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpPEeACTaBiseT COOON 3aHsATHe, Mpearojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTiKeHud. Ha mpoOrmeMHO#l nexkuuu HOBOE 3HAHHME BBOIMUTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BaHUEM JIEMOHCTPAMOHHOTO XMMHUYECKOTO JKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaJIbHOr0 3KCIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIUEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBIEHHEM TeOpeTHYecKkoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHHs (mapHylo paboTy) Tpex BHUIOB: CTaTHuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHSI.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBeplieHne o(opmieHus 1a0OopaTOPHBIX pPabOT, MOATOTOBKA K MPAKTUKYyMY, HU3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOIOBOM aTTeCTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YyYEHHUE, Ha IMOJATOTOBKY K JIAOOPATOPHBIM 3aHSTHUSAM, BBIOJHEHHE JTOMAITHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosTrenbHas paboTa 00ydaromuXcsi 0 AUCHUIUTHHE «XUMUsS» BKIIOUAET pelleHre 3a1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBISIBJICHHE CTEINEHHM MPaBHIBHOCTH, 00beMa, IIyOMHBI 3HAHHI,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuaromuMcsi NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennu x Kypcy «XuUMHM» OOYyYarOUIMIiCS MOXET NPONTH B AMCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocToUT U3 ABYX yacTeil. [lepBas M3 HUX paccKa3bIBAaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKaIOIIMA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK MAYT XUMHYECKUE DPEAKLUM, KaKHUE
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XUMHH: OHA MTOKA3bIBAET, KAK XUMHUS BJIMSIET Ha KU3Hb OOLIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUS OyIyT BKIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYET CrIeUaIbHON MOATOTOBKH U PACCUYNUTAH Ha IHUPOKYIO aYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM O0IIEHAYYHBINH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJIUTOPHYIO, MPOUCXOJAIIYI0 BO BpeMsl MOJATOTOBKH CTYAEHTAaMHM OTYETOB IO JIAOOPaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KaXKJAOMY pa3Aeily TUCUUILIMHBL. TeCThl BKIIOUAOT TEOPETUUECKHUE U TPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO MpaBWIbHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tectax mo Teme «XuMudeckas TEPMOJAMHAMUKA». MEPBBIC MIECTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

TecT Ne 1
1. Tlpu paccMOTpEeHHH XUMHYECKOW PEAKINH cucmema 03HAYaeT:

a) HCXOJHbIC PeareHThI
0) TPOIYKTHI XUMHYECKOU PEaAKIIH



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBbI IOBBIIIAETCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I:x/Moib
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mo1b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
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.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HaIpaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

BemectBo AH®293  (KIx/Mo1B) S%9s (x/mMonb*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs YHTPONHSI PU PA3I0KEHUN KapOoHaTa Kallblns?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMnuueckass KUHETHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BELIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEaKMi B €AMHUILY BpEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUIHHA

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. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMU POJTYKTOB peakluu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =k[NO]‘[H,0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHHe JUTsSt KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHON Ha JHarpaMMe K Borpocy 8?

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YpPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu” + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 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
N1 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (11I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUTH pacTBOP BOMOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTHX COJIEM MOTYT MMETH ILEIOYHYIO WM KHCIYIO Cpendy.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THApaTHpOBaHHE COJICH

4) ruapoaus conei

10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIeCTOE 3amanus - B 3 Oaia.

Tect Nel

1.  Vkaxwure pazMepbl 4YaCTUI] KOJJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIUHN KOJUIOU/IA C MOJIOKUTEIFHO 3apsKEHHON YacTHIICH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kajus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kanHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsSToe — B 2,5 6asioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpajbHbBIE ATOMBI IPEBPAIIAIOTCS B HOJI0KUTEIBHO-3aPSHKEHHBIE HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEIISIM OTHOCSITCA ...
1)  meTaibl, BOAOPO, YIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  2JEMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUCCKON CHCTEMBI
5. CrenieHn OKHMCIICHHS KUCIOPOa a) B BOJIE M 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, mpoTekaroniux B KUCJION cpejie, BOCCTAaHABIMBAETCS JI0 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakin KMnO4 + HC oy =2 ... paBHa
1) 30 2) 26 3) 35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M MATOE 3a/JaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siaementa MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJIe MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. VYkaxute cyMMy KO3 GHUIIMEHTOB B YpaBHECHHUH dJICKTpOIn3a pactBopa Hurpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bbrunciure Maccy LMHKA, IOJYYEHHOTO MPH 3JIEKTPOJIM3e CyiabhaTa LUHKA, KOTOPBIH
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,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00pPaTOPHBIM padOTaM U BBIIOJTHCHUS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

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

B nomamHem 3aaHuu 1Mo TeMe «XHUMUYecKash TepMOJIMHAMUKA: IepBasi 3ajada OlEHUBACTCS B
2,5 6anna; BTopas — 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,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakunn: CaCs ) + 2 HoO(ry = Ca(OH); () + CoHo (1), moms3ysicey
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHMSIM  paccuuTaiTe  TemioBod  3(p(deKT  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
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

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



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemecTB paBHbl: [O;] = 1,2 mons/n, [CO]= 0,8 moib/n. Bo ckoibko pa3 u3MeHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJINYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakiuu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpAILlUU PEareHTOB KOHCTAaHThl PABHOBECHUS CICAYIOIINX PEaKIIHiA:
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 HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpeThsi M MATas 3agadu
orieHuBaeTcs B 1 6am; uerBepras 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) MaccoByl JONIO0 BeIIECTBA B pacTBOpe; ©0) MOISAPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO 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 PEAKIU 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: NaSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 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/ava orieHuBaetcs B 1,5 6anna; Bropas — B 2,5 6amia; Tpetbst — B 1 6ait.

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

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHIY U OINPEACIUTE HAlpaBJICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — 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) —

3ajgaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH 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 YpPAaBHEHUS DSJEKTPOAHBIX TMPOIECCOB U  MOJEKYJSIPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIield Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIIMA aHOJA PAaBHBIM CTAaHAAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



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

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKOH Kopposuu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) 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 YPAaBHEHHS OJIIEKTPOJHBIX IPOIECCOB (AHOA WHEPTHBIN) H
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3),, ecitu 3JIeKTpOIH3 TPOBOAMIM B TeueHuH | 4. Bbixoa Metasia o 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.
TepmoauHaMudeckue napaMeTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoil 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIMAOLME HA TEIIOBOH 3PPeKT
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Canencrsus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIMS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUUECKUX PEAKIUH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmnyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEAKIIMU U METO/IBI €€ PETYJINPOBAHMS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpOCTh XuMHUYeckol peakuuu. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMUYECKON PEaKIUu.

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. ®da3oBble paBHOBECHSI.

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 pPAacTBOPOB (MaccoBas J0Js, MOJSpHas
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

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

OcMmoc. Ocmotnueckoe naBiieHre. Cxema 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).

Crenens auccounanuu. CUIbHBIC U CIa0bIE AIEKTPOIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

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.

KonuyecTBeHHbBIE XapaKTEPUCTUKH MPOIECCa THIPOIIN3a.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMBbD»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

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

KonTtposabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

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

Baxxneinine oKUCINTEIIN 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUi (IpUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

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

KOHTpO.]'IbHLIe BOIIPOCHI ITO0 TEME «3.11eKTp0ngnqec1me CHUCTEMBD)

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOIECCOB.



12.
13.
14.
15.
16.
17.
18.
19.

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

DIIEKTPOABMKYILAsA CHUJIA TAIbBAHUYECKOTO AJIEMEHTA.

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 TOKY.

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 KOPPO3HUHU.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIIMBHBIE 3JIEMEHTBHI.

7. OueHoOYHbBIE CPeICTBA /1JIsl IPOBeAeHHUS POMEKYTOUHOI aTTecTAlNU
[Ipomexxyrounast — aTTecTalusi WMMEET  LENBI0  ONPEACNUTh  CTENEHb  JIOCTHKCHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/I${ 10 AMCHUIIIIMHE 3a OHpeﬂeHeHHHﬁ nepuon 06y‘IeHI/I${.

a) Ilnmanupyemble pe3yJbTaTbl O0y4eHHs] W OLICHOYHBIC CPEACTBA AJIsl NPOBEICHHUS

HpOMe)KyTOqHOﬁ aTrrecranmm:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIINIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  TMOAX01a,  (POPMBI
aHaIN3a;

- METo/bl a0CTPAKTHOTO MBIIIICHHS
IIPY YCTaHOBJICHUH UCTUHBI;

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

Ilepeuens meopemuueckux 6onpocos

1. OcHOBHBIE METOJBI XMMUYECKOT'O aHAJIA3A.

2. OcHOBHBIC TPUOOPHI ¥ 00OPYIOBAHUE TSI XUMHUYECKOTO aHAIN3a BEIIECTB.
3. MCTOI[I/IKI/I MNPpOBCACHUSA OIIBITOB. HpaBHna TCXHUKHAU 6630H8.CHOCTI/I.




VYmeTb

- aJIeKBaTHO BOCIIPUHUMATh
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAHO U SICHO CTPOHUTH
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 BEIIECTB MOXET B3aMMOJICUCTBOBATH PAaCTBOP
THJIPOKCHIa Kallusi: MOAOBOAOpOAHAas Kuciora, xjaopua meau (II), oxcua yrmepoma (IV), okcun
ceunna (Il), ruapokcun amoMuHUsg, TUIPOKCUI aMMOHHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
peaxiuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIIIpHOH hopmax.

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

3. TemneparypHsiii kodhduiueHT 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 3anuiure BolpakeHHe KOHCTAHThI
paBHoBecust AH°, k/x = + 69,8. [Ipennoxxute crnocoObl yBeNTUYEHHUS KOHICHTPALMU MPOTYKTOB
peaKkIuu.

5. [lpym mnpokanuBaHMM METAJUIMYECKOTO THTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTE€ U CIUIABJSIETCS CO IIeNoYblo. YTo
npecTaBisier coboit 3To coeaunenne? Hanmummre ypaBHEHUS BCEX YKA3aHHBIX PEAKIHil.

6. CkoJIbKO MUUTIUTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

7. Kakme BemecTBA W B KaKOM KOJIMUECTBE BBIIETATCA mnpu mnpoxoxaeHuu 48250 Ki
SNIEKTpUYECTBa depe3 pactBop xjopuaa Mmapranima (11)? CocrtaBbTe cxeMy 3JI€KTpOJIM3a 3TOTO
pacTBopa.

8. AmoMuHuH ckiienaH ¢ Meabto. Kakoi u3 meramioB OyneT KOppoAHpOBaTh B Cpelie CepHOH
KHCJIOTHI M aTMocdepe BIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AEKTPOXUMHUYECKON KOPPO3HH.




Bnaners - HaBBIKAMHM IIOCTAHOBKH IICJIH, Ilpumepnsvle npakmuueckue 3a0aHuUA:
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 CHCTEMOW HaBBIKOB | TEXHOJIOTHI. Pe3ynbTaThl ONTOB MPEACTaBUTh B BHIEC TAOIHIIHI 1.
WCIIOJIb30BAHUS abCTpPaKTHOTO Tabmuna 1
MBIIJICHUS TIPH PEIICHUH TPo0eMm, 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 BBIBOJT O 3aBUCMOCTH CKOPOCTH PEAKITMU OT KOHIICHTPAIIUH THOCYIb(aTa 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 ITOJIC3HBIX HCKOIMACMBIX IMPHU PCIICHHUH 3a1a4 IO PAllMOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHUIO

3HaTh

- OCHOBHBIE XHMUYECKUE TMOHSITHS,
TMTOJIOKCHUS Y 3aKOHBI,

- COBpPEMEHHbIE  HampaBICHUS
Pa3BUTHUS HAy4YHBIX TEOPHUI;

- METOABl  TEOPETHYECKOTO U
OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA
B 00J1aCTH XMMHUU TPUMEHUTEIHHO K
poeCCHOHATBHON JEATENHHOCTH

Ilepeuens meopemuueckux 6onpocos:

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

DHepreTuka XMMHUYECKHUX IPOIECCOB.

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

OHtponus. YpaBHeHue bonbiiMana. Bropoli n TpeTHil 3aKOHbI TEPMOJUHAMUKH.

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 Bant-I'odda.

9. DHeprus akTUBAIMU. AKTHBUPOBAHHBIA KOMIUICKC. Y paBHEHHE AppeHUyca.

10. KaTtanu3aTopsl ¥ KaTaJIUTHYECKHUE CUCTEMBI. [ OMOTeHHBIN KaTajus.

ook own




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

12. Xumnueckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

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. JIuccornuanust KHCJIOT, OCHOBaHHH, coeil. AMGBOTEPHBIE JJICKTPOTUTHI.

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 cucrembl. Kiaccudukanus. JInopmibabie 1 T10()OOHBIC KOJIOH B,

21. CtpocHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsiust KOJUIOHIHBIX PAaCTBOPOB.

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

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

25. I'anpBannveckuii anemMeHT Jlanuais SIkoOu.

26. DIEeKTPOXUMUYECKUE CUCTEMBI: SJIEKTPOIN3 paciuiaBoB. [IpuMeHeHne anekTponnsa.

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

28. Kopposus. Buasl koppo3uu. CriocoOb! 3alUThl METAJUIOB OT KOPPO3HH.

YmMmern

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

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

- 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+]=0,1 MOJIB/ 1.

2. Hanucatb MOHHBIE M MOJIEKYJISIpHBIE ypaBHEHUs peakiuii ruaponu3a coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHHsI pEaKlUii, HAMMKICAB UX B MOJIEKYJISIPHOW U MOHHOU opmax:

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

4. B 2 1 pactBopa ruapokcunaa kaneuus coaepxurcs 478,8 r Ca(OH),. [InotHoCcTh pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH),); Cym; Cox; Cy N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.
6. HamucaTb 57E€KTpOHHBIE YPAaBHEHUS SJEKTPOJIHBIX MPOIECCOB, YpaBHEHHE CYMMapHOM




TOKOOOpasyromel peaknuu, BeMUCIUTh DJ[C ranpbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB MeTaIuIoB paHbl: [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(SOy4)3, KCI,
Na,SOs.

9. HanmucaTtb 5J€KTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX IPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakuuu, BeIMUCIUTh DJ[C ralbBaHMYECKOTO IJIEMEHTa, €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 Iporekanus peakuuu CaOgy + 2 Cyo =
= CaC; (v + CO(, AH; = 460 k/I)x npu crannapTHeIX ycnoBuax. Paccuuraiite TemnepaTypy Hadana
peakiuu, ecaun  S(Ca0O)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/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-BOCCTAHOBUTEIHHBIX PEAKIIUH:

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

18. T'omoreHHast peakuus npoTekaeT mo ypasHeHutro 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 xmopuna xenesa (I1I). [moTHOCTS 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 cranaapTHbIX yciaoBusx. Paccumraiite Temmneparypy
nauana peakuuu, eciu S(CS;)=151 x/monb-K; S(02)=205 Ix/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 HySy). HavanpHas xoHUEHTpanus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Korjaa npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BOSMOKHOCTD NMPOTEKaHUs peakuu 2 ZnS () + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 kI mpu cTaHzapTHBIX ycioBusAX. Paccuuraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 Jxx/moab-K.

23. HaganbHble KOHLIEHTPALlMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obln
paBusl 1,8 Monb/1 SO; u 2,4 Monb/n O, Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH 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: o(H3PO,); Cy; Co; Crmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBIKAMH NTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
po¢eCCUOHAIBHON IeATETHHOCTH;

- MPAKTUIECKHUMHU HaBbIKaMU
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO MCCIEIOBAHUS
B 00JIaCTH XUMHUHU

Ilpumepnvie npakmuueckue 3a0anun:

1. Jna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenienure BO3MOKHOE HAllpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS pPEAKIWU TPH CTAHJAPTHBIX YCIOBUSAX W TNpH  Temmeparype T
=927°C, ecin TennoBOIt 3¢ exT peakuu 10 3aJlaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXHUTE: a)
BBIJIETISIETCSl WJIM TOTJIOLIAeTCS PHEPrusl B XOAE pPEakiuH; 0) MpUYMHY HANJAEHHOTO HW3MEHEHUS
sHTpomnuu. PaccunTaiite TeMnepatypy Hayana peakiuu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEILIEHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHUKEHUHU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JIaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

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

4. Kakme wu3 crnepyromux conedd moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpHbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyiel. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 3onb runpokcuaa Maruus nonaydeH myrem cMmemuBanus 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 YCIOBHUSAX, WCIONB3Ys 3HAYCHUS OKHUCIHTEIBHO-
BOCCTAaHOBUTENBHEIX noTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. IlpuBenute CXEeMbI 3JCKTPOIHBIX IPOLECCOB W MOJCKYJSPHBIC YpPAaBHEHHS PEaKIIHiA,
NPOTEKAIOIIUX TPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 6) 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 YPAaBHEHHE PEAKLIUH, IPOUCXOASIIEH mpH AnnekTponuse pactBopa CoSOy,
Beruuciure pakTruyeckoe KOJMYECTBO METaIa, MOJIYYEHHOTO Ha KaToJIe TIPH JICKTPOITU3E
Co(NOg)2, eciu 3JIeKTpOIIH3 MPOBOAKIM B TeueHHH 1 4. Bhxoa MeTasmia mo Toky coctaBui 85%.
YKaXuTe BO3MOXKHBIE TPUUUHBI YMEHbBIIIEHUS BBIX0/1a METAJJIa IO CPABHEHHIO C PACUETHBIM.




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

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONIME OLEHUTh YPOBEHb YCBOCHHS OOYYAIONIMMHUCS 3HAHUM, W TPAKTUYECKHE 3aJaHUSA,
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 BOMIPOCA U OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamioB) — oOydalomuics JEMOHCTPUPYET BBICOKHIl YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, BCECTOPOHHEE, CUCTEMATUYECKOe U TIIyOOKOe 3HaHHE Yy4eOHOTrOo
MaTtepuaia, CBOOOIHO BBIMOJHSACT MPAKTHUYECKUE 3aJaHMsi, CBOOOJHO OINEpUPYET 3HAHUSIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YPOBCHD
c(OPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIE€ 3HAaHHUS, YMEHHS OCBOCHBI, HO JOIyCKAarOTCs
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPyIHEHUS TMPU AHATMTUYECKUX OIepalusax, MmepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEJIBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHLIUNA: B XOJ€ KOHTPOJIbHBIX MEpONPHUATUN JOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OTICIBHBIX 3HAHWUH, YMEHHM, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIC 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHHUSIMH U YMEHHUSMHU IIPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TEOpeTHYECKOr0 Marepuayia, JOIMYyCKAaeT CYyNIECTBEHHBIC OIIMOKH, HE MOXET I0Ka3aTh
MHTEJJIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOXKET TMOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUSA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYeHUe TN CIUTIIHHbI

a) OcHoBHas JqUTEpaTypa:

1. OcuoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpasoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEeKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Mensunuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuid roc. texuuueckuii yu-T uM. I'. M. HocoBa. - Marnurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. Iucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY wum. T. M. Hocopa, 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 : AJIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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