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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBiseTca (opMmupoBaHHe (QyHIAMEHTAIbHBIX
3HAHMA B O0JIACTH COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TMIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, ONMUCBHIBAIOIIME CBOMCTBA XHWMHUYECKMX COCIWHEHMI; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX /Il MPUMEHEHUS XUMHYCCKHX 3HAHUM TPH U3YYCHUU
CHELMAJbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAKTUYECKON JeATEIbHOCTH.

2. MecTo IMCHMILIMHBI B CTPYKType 00pa3oBaTe/ibHOIi NPOrpaMMbl IOJATOTOBKH
O0akaJjaBpa

Huctummuaa bB1.6.11 «Xumus» BxomutT B 0a3oByr0 dacTh Onoka | oOpasoBarenbHOU
POTPaMMBI.

Jlnst u3ydeHus: MUCHMILIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U BIaJeHus, coOpMUpPOBAHHBIC B
pe3yibTare TONydeHUs: cpeaHero (MmojaHoro) oOmero oOpa3oBaHMs MO AWCIHUILTUHAM «XUMUS,
«®Pu3ukay, «MaTreMaTHKa.

3HaHUS W YMCHHS CTYACHTOB, TOJY4YCHHBIC NpPH H3YYCHHH JaHHOW JUCIUIUIMHBI OymyT
HEOOXOMUMBl MM TMpU JalbHEWIIeM M3y4YeHUH TaKuX [JUCHUIUIMH, Kak «be3omacHocTh
KU3HEICATSIIbHOCTHY, «CTpouTenbHBIe MaTepuanbl», «HXEHEepHBIE CHUCTEMBI W OOOPYIOBAHHE
3TAHUANY.

3 Komnerenuuu odyuarouierocsi, opMmupyemMbie B pe3yJbTaTe OCBOCHHUS TUCHUIIUHDBI H
IVIAHUPYeMBble pe3yJabTaThl 00y4eHusl

B pesynbrare 0CBOCHHS TUCIUTUTHHBI «XHUMHUS» 00YJaIOIIUNCS JOIHKCH 00JIaaTh CIEAYOMeH
KOMIIETECHIINEH:

CTpyKTYpHBIi 371€MEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMITETEHIHH

OIIK-1
CIIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHBIX AMCUUILUIMH B MPOQGECCHOHATBHON
NeSTeNbHOCTH, NPUMEHSATh  METOAbl  MaTeMaTM4YecKoro aHajliu3a M MaTeMaTU4ecKoro
(KOMIIBIOTEPHOT0) MOAEIUPOBAHNUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO HCCIIEI0BAHUS
3HarTb - OCHOBHBIE 3aKOHBl MaT€MaTHMYECKOr0 aHaju3a HPUMEHUTEIbHO K
XUMHUYECKHUM Ipolieccam;
- METOJBbl TEOPETHYECKOT0 U JKCIEPUMEHTAIBHOIO HCCIIEIOBAaHUS
COBpPEMEHHbBIE HaIlpaBJICHUs Pa3BUTHUSI HAYUHBIX TEOPHIL;
- COBpPEMEHHbIE HANpPaBICHMUS PA3BUTUS HAYyYHBIX TEOPUH, METOMIbI
TEOPETUYECKOTO U HKCIEPUMEHTAIBHOIO HCCIEIOBaHUA B O0JIACTH
XUMHUHU
YmeTh - pemarh pacyeTHbIE 3aJa4l IPAKTUYECKOTO COJIePIKaHNUs;
- pemaTh pacyeTHble 3aJauydl C HCIOJb30BAHUEM MAaTEMaTHYECKOTro
(KOMITBIOTEPHOT'0) MOJIEIINPOBAHUS
- TNPOTHO3MPOBATH BO3MOXHOCTH IPOTEKAHHS CaMONPOM3BOJIBHBIX
MIPOLIECCOB B PA3IMYHBIX XUMUYECKHX CUCTEMAX;
- COYETATh TEOPHUIO U MPAKTHUKY JJIsl PELICHUs] MH)KEHEPHBIX 3a/1a4
Bnagers - HaBbIKAMH  MAaTeMaTHYeCKOro aHajlu3a M  MaTeMaTHYecKOro
(KOMIBIOTEPHOT0) MOJIETUPOBAHUS B MTPO(HECCHOHATBHON AEATENbHOCTH;
- MeToJaMH  MaTeMaTW4YecKoro aHajiu3a U MaTeMaTU4yecKoro,
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO UCCIIEOBAHUS IPUMEHUTEIBHO
K Mpo(ecCHOHAIBHOM 1€ TEeNbHOCTH

| CTpYKTYpHBIN 2JIEMEHT ‘ [Inanupyemsble pe3ynbTaThl 00yUeHHs!




KOMIICTCHII N

OIIK-2

CIIOCOOHOCTBIO  BBISIBIISTh CCTCCTBCHHOHAYYHYIO CYHIHOCTbH Hp06HeM, BO3HHKAKOIMUX B XOI€
HpOI/I3BOI[CTBCHHOI71 ACATCIIBHOCTH, IPHUBJICYL IJId HUX PCIICHHA COOTBCTCTBYI-OH_II/Iﬁ (bI/I?)I/IKO -

MaTeMaTUYECKUU anmnapar

3HaTh

- OCHOBHBIE XUMHUYECKHUE ITOHITHS, ITOJOKEHHUS U 3aKOHBI;

- COBPEMECHHBIC HAMIPABJICHUS PA3BUTHS HAYYHBIX TEOPHIA;

- METOJIbI TEOPETHUYECKOTO0 M SKCIICPUMEHTAIBLHOTO HCCIICIOBAaHUSA B
00JIaCTH XUMUU

VmeTs - peiaTth paCYCTHRIC 3aJa4 IIPUMCHUTCIIbHO K MaTCpUaly IIporpaMMBbl,
- HPOTrHO3HUPOBATH BO3MOXKHOCTL IIPOTCKAHHA CAMOIIPOU3BOJIBHBIX
IIPOLECCOB B PA3JIMYHBIX XUMHUYECKUX CUCTEMAX,
- COUCTATb TCOPUIO U MPAKTUKY JJIA PCHICHUA MHXXCHCPHBIX 3aJ1a4
BJ'IaI[CTB - HaBblKaMH IIPUMCHCHHUA OCHOBHBIX XHMMHWYCCKHX 3dKOHOB B

npodeccHnoHALHOM IEeATEIIBHOCTH,

- MPaKTUYECCKUMU HABBIKAMHU TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
HCCIICA0OBAaHUA B O6HaCTI/I XUMHHU, HNOPHUBIICKasd g HUX PCUHICHUA
COOTBETCTBYIONINN (PM3UKO — MATEMATHUCCKHIA armapat




4. CTpyKTYypa U cofepKaHMe JUCHUILIHHBI

OO01mast TpyA0€MKOCTh TUCHIUTUIMHBI COCTABIISCT 2 3a4ETHBIX SUHUIIBI 72 aKaJl. yaca:
— KoHTakTHas padota — 10,7 akan. vaca:

— aynuropHas — 10 akan. Jaca,
— BHeaynutopHas — 0,7 akaj. yaca;

— camMmocTosTenbHas pabora — 57,4 akan. Jaca;
- MOJITOTOBKA K 3a4eTy — 3,9 akaj. yaca
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1. Xumuueckasi TepMOIMHAMHKA 1 9 - peleHre KOHTPOJIbHOM paboThl. |3aluTa KOHTPOIbHOM OIIK-1,
- CAMOCTOSITEIILHOE U3YYCHUE paboTHI. OIIK-2
y4eOHOM ¥ Hay4YHOM JIUTEepaTyphl. -3yB
2. XuMHyecKast KHHETUKA 1 2/11 9 3amyra KOHTPOJIBHOM OIIK-1,
- oopMIIEHHE OTUETA 10 paboThL. 3ammra OIIK-2
1nabopaTopHOi paboTe; 1abopaTopHO paboTHI. -3yB
pelIeHne KOHTPOIbHON PaboTHI. -
CaMOCTOSITENIbHOE U3yUCHHE
y4eOHOM U HayYHOU JTUTEPaTypHl.
3. PacTBOpBI 1 2 2/11 9 - oopMIIEHHE OTYETA TIO 3amuTa 1abopaTopHOH OIIK-1,
naboparopHoit pabore; paboTsL. 3amuTa OIIK-2
- pelieHre KOHTPOJIBbHON PabOThI. |KOHTPOJIBLHON PaOOTHI. -3yB
- CAaMOCTOATENIbHOE U3Y4YEeHUE
y4eOHOM ¥ HayYHOU JIUTEepaTyphl
4. lucniepcHbIE CHCTEMBI 1 2 2 10 - opopmiieHHE OTYETA 1O 3amuTa 1a00paTOpHOIL OIIK-1,
nabopaTopHou pabdoTe; paboThl. 3amuTa OIIK-2
peleHre KOHTPOJIbHON paboThI. - |KOHTPOJIEHOU PaOOTHI. -3yB
CaMOCTOSITEJIbHOE U3yUCHHE
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y4eOHOW U HAyYHOU JTUTEepaTyphl
5. OKHCANTENEHO-BOCCTAHOBUTENbHBIE| 1 10 - pelIeHre KOHTPOJIbHOM paboThl. |3aluTa KOHTPOIHHON OIIK-1,
IIPOIIECCHI - CAaMOCTOSTEIPHOC U3YUYCHUE paboTHI. OIIK-2
y4eOHOW U HAyYHOU JTUTEepaTyphl -3yB
6. DIIEKTPOXUMUYECKHE CUCTEMBI 1 10,4 - peleHre KOHTPOJIbHOM paboThl. |3aluTa KOHTPOIHHON OIIK-1,
- CAMOCTOSATEIBHOE U3YICHUE paboTHI. OIIK-2
yueOHOW U HAyYHOU JTUTEepaTyphl -3yB
7.1loaroroBka K 3a4eTy 3,9 -CaMOCTOATENIbHOE U3YYECHUE 3aueT OIIK-1,
y4eOHOH U HayqHOH JIUTEpaTyphl, OIIK-2
KOHCIIEKTOB JIEKLIMI “3yB
HToOro nmo fucuuIInge: 1 4 621 57,4 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce nmpenogaBaHus IUCHUIUIMHBI  «XUMHUS»  NPUMEHSETCS  TPaIULMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUWE MaTepuaia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepual 3apaHee BbIAACTCA CTYIEHTaM JJIsl CAaMOCTOSATEIbHOIO U3YYEeHHUS], sl IOJTOTOBKU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHSL.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeoOXOIMMO pemuTh. Takas JEeKIHs NpPEeICTaBiseT COOON 3aHsATHe, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEeNoJ/iaBaTeyieM TMPUBICYCHUE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh JOCTIKeHUW. Ha mpoOimeMHON JeKuuMyu HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatomuxcs. [lonydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUU MIPUEMOB MBICIIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMH, B XOJE€ KOTOPBIX H3II0KEHHE TEOPETHUECKOro MaTepuaia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMTCS C peEaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTax
BBITIOJIHSIOTCS TPYIIOBBIE WJIM HWHAWBUAYAJIbHBIE 3alaHus MO MpoiaeHHou Teme. [IpoBenenue
n1a00paTOpHBIX paboT HEOOXOIMMO MpPEABAPATh WHCTPYKTAXKEM I10 IpaBUiIaM 0e30macHoi paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABJIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBIEHHUEM TEOpeTHUecKOoro 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, 1menecoo0pa3HO HCMOJIB30BaThb  TEXHOJOTMIO  KOJUIEKTUBHOTO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOyuaroruecs: GopMyIupyroT 0000IIEHHBIE BHIBOJIBI 10 CEPUU OMBITOB, UCIIOJIB3Ys TPUEMBI aHAIIOTHU
U CPaBHEHHS.

CamocTosTenbHas padoTa o0ydaromuxcs sBISeTCsS OJHUM U3 Hanbosee 3(p(HEKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K OyaymieMmy camooOpa3oBaHuio. CaMocrosiTenbHas paboTa o0ydyaroIuxcs
BKJIFOYAET B ce0s camble pa3sHoOOpa3Hbie (OpMBI yueOHOUN ACSITEIHHOCTH: BBIMIOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHHs 1a0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHUTEIBHOTO MaTepuaiga Mo yuyeOHMKaM M NOcoOusM, YTEHHE M MpopaboTka
HAy4YHOH aMTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX paloOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YyYEHHUE, Ha IMOATOTOBKY K JIa0OpPaTOPHBIM 3aHATHSM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE NTPE3eHTALUIA.

CamocrosrenbHas paboTa oOydyaroIuXxcst 0 AUCUUIUIMHE «XHUMHUS» BKIIIOUAET pellieHue 3a/1a4
U BBINOJHEHHME 3aJaHUM  PENpPOAYKTHMBHOIO  XapakTepa IO alIrOpUTMy, IPENTIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJl MperojaBaresieM, sSBISIOTCA: BBISIBJICHHE CTENEHH NMPaBUIbHOCTH, 00beMa, MIyOHHBI 3HAHU,
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. OOyuarolmuMcsi 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 nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBbSCHIET U U3MEHSIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHAadalibHOE IIPEACTABICHHE O XMMHMHM M €€ POJM B KU3HHU YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKaIOIIMA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK MAYT XUMHYECKUE DPEAKLUM, KaKHUE
BEILECTBA OINPEIEISIOT CBOMCTBA KUBBIX CUCTEM. BTopas yacTh MOCBSLIEHA MPUKIAIHBIM ACIIEKTaM
XMMHUU: OHA MOKA3bIBAET, KaK XUMHUS BIUSET HA KU3Hb OOILIECTBA U yIy4IIAeT OBCEAHEBHYIO KH3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUSA OyAyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUM C MOCIenyrImuM oOcyxkiaeHuem Ha Qopyme. Kypce sBisercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B U (paKylIbTETOB U JIOACH, yiKe
MIOJIYUYMBIIMX BbICIIEE 0OOpa3OBaHUE, HO JKEJNALUX OOJIbLIE Y3HAaTh 00 OKPYXaolleM MUpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosTenpHas pa60Ta 06y11a}01111/1xc;1 nmoAapa3aciisIeTCss Ha ayJUTOPHYRO, KOTOpas
IMPOUCXOJUT KaK BO BpPCMA JIa60paTOpHI)IX 38,H$[TI/II\/JI, TaK W Ha IUJIAHOBBIX KOHCYJbTAHUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOAAINYIO BO BpPEMA IMOATOTOBKH CTYACHTAMHU OTYCTOB IIO J'Ia60paTOpHLIM
3aHATUAM U BBIITOJIHCHHUA JOMAITHUX 3aﬂaHI/II\/II.

AynutopHas caMocTosiTelbHass paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIEHUE
TECTUPOBAHUSA MO KAXJAOMY pa3Aeily JUCUUIIUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEeHHOTO MaTepuaya. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpeaaraercs 4eThlpe BapuaHTa OTBETOB, CpelIu
KOTOPBIX OJMH WJIM HECKOJbKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISACTCA IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIsA
XuMHu4eckas TePpMOAUMHAMHUKA

B tecrax mo Teme «Xumudeckas TEpMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaa.

Tect Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:
a) HUCXOIHBIE PEareHThI
0) NPOAYKTHI XUMUYECKOW PEAKIMU
B) PpEaKIMOHHBIN cocy]l



I) MCXOJHbBIE PEareHThI U MPOIYKThI PEAKIMI
2. Tlepsrlii 3aK0H (MEpBOE HAYAJIO) TEPMOJIMHAMHUKH MAaTEeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOU cucTembl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI MOBBIIIACTCS
4. CranmapTHble TeTUIOBbIE 2P (EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct

5. Kakue u3 NpUBEICHHBIX PEAKIIUi SIBISIOTCS SHI0OTEPMUYCCKUMMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 KJI)x/Momb
6)H,+4/20,=H,0, AH = 242 K]I/Moib
B) 1/2 N2+ 1/2 O, =NO , AH = 90 K]I>x/Monb
r) 1/2Hy;+ 1/2 1,=HI, AH = 26 K]JI»x/mMonb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIUil OTBe4aeT TemioTe oOpa3oBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU () + CO (), mornotuiioch 22 k/JIk TEIIOTHI.
DOHranbnus 00pa3oBaHus OKCUAa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmmu  NIiO o + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOTIPOM3BOJILHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temmeparype 627°C.

BemectBo AH®9s (Kx/MO0B) S°9s (x/Monbp*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

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

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsIieTcst SHTPOMHSI PU Pa3IoKEHUU KapOoHaTa KabIus?
a) YBEIMUMBaETCS B) HE YMEHbBIIAETCS
0) yMeHbIaeTcs ') HE 3HAIO
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+3O2 (r) AH<O
MOXET CAMOIIPOU3BOJILHO MPOTEKATH
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET NMPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HAl0

XuMuueckass KHHETHKA

B Tectax mo Teme «XuMHUeckass KMHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE
3ajaHusa oneHuBaroTca B 0,5 Oaira; mecroe, ceAbMOE, BOCEMOE, AEBATOE M JeciAToe — B 1 Oami, a
OJWHHAAIATOE — B 2,5 Oaia.



Tecr Ne 1

1. Pa3zgen xumuu, U3y4arouuil CKOPOCTH U MEXAHU3Mbl XUMUUYECKUX pEaKLnii, Ha3bIBAETCS
a) XUMHUYecKasi TepMOIUHAMUKA
0) TepMOXHMHUS
B) XMMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...
a) BpeMsi, 32 KOTOPOE MOJHOCTHIO PACXOYETCS OJTHO U3 UCXOTHBIX BEIICCTB
0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMM B €IUHUILY BPEMEHH B
enuHuIEe o0bema
B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI pEaKIIUn
3. B kakux eIMHHUIIAX BBIPAXKAETCS CKOPOCTh XMMHUECKOH peakiuu?
a) MOJIb JI e
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB ¢
4. Ot xakux (aKTOpOB 3aBUCUT CKOPOCTb XMMHUUECKUX PEaKIHii?
a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB
0) OT TeMIepaTypsl
B) 0T 00beMa pEeaKIMOHHOTO COCYAa
5. CocrosHuEe  XMMHYECKOTO  pPaBHOBECHS  OOpAaTUMBIX  MPOLECCOB  KOJIWYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIMSIMH MPOIYKTOB PEaKIuu
0) PHEepruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kaxk 3anmceIBaeTCs BRIpaXKEHUE JJII CKOPOCTH PEaKIIUN
4 NO o T 6 Hzo 4 NH3(F) +5 Oz(r)
a) V=K[NO]'[H.0] 6)V =Kk[NH3][0,] B)V =Kk[NOJ*[H,0]°
7. Kak 3anumercs BBIpa)KeHI/Ie JUISL KOHCTaHThI paBHOBecus peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme rmokasblBaeT 3Ha4eHHE TEIUIOBOTO d(ddekTa peakunn?
ayl E 2%

.
6)2 r 2

A
4/ :
—y A\

XOJl peaKluu

B) 3

v

9. UYt0 MOXHO cKa3aTh O PeaKkIuu, U300paKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEepMHUYECKask pPeaKIlus

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OITUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBnHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIlaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IIpH MOBBILLIEHUHU TEMIIEPATypPbl

B) TMPY MOBBIIICHUH JTABJICHHUS



11. JIna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpol 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 OICHHMBAcTCS B 1 Oami, BTOpoe, TPEThe,
4eTBepToe, MATOC W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuun Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aIUIICTCS B BUC
1) 2K*+ S0, = K,S04
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 (I1I) cnegyer

1) 100aBHUTH COJSIHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 PHULIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMALIMHM PACTBOPEHHOI'O BEILIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopumocti Ag2Co04

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) KOJIMYeCTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabbiM s7eKkTpoiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU] KaHs

3) XJIOpU KaJIbIUs

4) MapraHIoBas KHCJI0Ta
9. M3BecTHO, UYTO BOJAHBIE PAcCTBOPbI MHOTUX COJIEH MOTYT MMETh ILEIOYHYIO HJIM KUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH

4) THaPONU3 COJei

10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
N1 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 U IIIECTOE 3amanus - B 3 Oaia.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlng Kakoro 3JEKTPOJUTA MOPOT KOATYJISALUHU KOJUIOUAA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JIOJDKEH ObITh HAMMEHBIIIMM?
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 (1)
2) Boja
3)  THAPOKCHI Kaus

5.  IIpu B3ammopeiictBum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mun 0,02H cynbdara xamus
oOpa3yercs 301b cynbdara ceunna (I1). K xkakomy anektpoy JomKHBI IepeMeaTbcs YacTHUIIbI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

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. BerumcauTe mOpoOr KOArymasiud KaxKI0TO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

B Tectax mo teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6anna; mecroe — B 1 6amr; ceapbmMoe U BOCbMOE — B 2
Oama, a IeBsToC — B 2,5 OasioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHHUS KMEET MECTO B CIyYae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B MOJOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOKUTEIBHBIN 3apsi/] HOHA YMEHBIIIACTCS



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

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUs KUCIOpO/ia a) B BoZie U 0) B MEPOKCH/IE BOJIOPOJa COOTBETCTBEHHO PaBHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,S; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuro
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

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBaIOTCs B |1 0a; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oaia; mecroe u cenbmoe — B 2 Oauia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siementa MQIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcsi Ha KaTo/Ie TIPH JIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KuCcIopos
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypPaBHEHHH dJICKTPOJIH3a pacTBopa Hutpata 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 IPHU D3JIEKTpOJM3e Cyib(para 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
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieily ¢ MpopaboTKoN Marepuana; oQpOpMICHUS OTYCTOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁDTI)I
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYeCcKas TePMOIMHAMUKAY: TIepBasi 3a/1a4a OI[CHUBACTCS 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
CaMOITPOU3BOJIBHOTO TEYEHHUS PEAKIIMU NPU CTAaHAAPTHBIX YCIOBUAX U Npu Temreparype 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

Berancaure Ternosoit a¢dext peakuun: CaCy o + 2 HoO(ry = Ca(OH); () + CoH; (1), mone3yscek
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  pacCUuTaiTe  TeIioBoll  3ddext  peakuuu:
Hy ¢y + COz ) = CO () + H2 O(r). TepmoxuMuveckue 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 nomammem 3agaHuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava olleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u nstas — B 1 6am.



3amaua Nel

Peaknus mporekaer no ypasaenuro: O, ) +2 CO = 2 CO; (. HavanbHble KOHLIEHTpanuu
pearupyromux BemectB paBHb: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?

3amaua Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO 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’?

3amaua 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 ) = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
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 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 xJIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 k]I x.

VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbn)

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
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 (Il) ¢ mnotHocThIO p = 1,405 T/MNA?

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

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/JI
B3aMMOJICHCTBUS CIIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgClZ + 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 ciemyrommx coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ITUX 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-BOCCTAHOBHUTEIbHbIE NMPOLECCHD)

B nomamnem 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/ava orieHuBaercs 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 CHJIY M OINPEACIUTE HAMpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0O

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

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIIbHO-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 OKHCIMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHou cpeme (HNOj). Paccuwraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3agauga Nel
CocraBbTe 3IEKTPOHHO-MOHHBIE YpPAaBHEHUS DJEKTPOAHBIX TMPOIECCOB U  MOJEKYISPHOE

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

[IpuHSAB MOTEHIMAI aHOJAa PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIHIO
KaTHOHOB METajyla B KAaTOJAHOM pacTBope, mnpu kotopoir DJIC raibBaHHYECKOTO 3JEMEHTa
ymenbmutcs Ha 0,02B.



3amaya Ne2

[IpuBenuTe CXeMBbI DJCKTPOAHBIX TPOIECCOB M  MOJEKYISPHBIE YPAaBHEHHS PEaKIIHiA,
MPOTEKAIOIINX MPH SJIEKTPOXMUMHUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpeae; 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 DJIEKTPOJHBIX TPOIECCOB (aHOA HWHEPTHBIA) H
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHuH 1 4. Bbixoa MeTasia mo Toky coctaBui 85%.

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

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHBbIe BOPOCHI 0 TeMe «XUMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepMoanHaMuyecKkue napaMeTpsbl U PYHKIIMU COCTOSHUSL CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TemnoBoit >ddext xumuueckoil peakiuu. DakTopbl, BAMIIOINME Ha TEIIOBOH 3ddeKT
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpasieHue caMOnpoU3BOJIBHOIO MPOTEKAHUS XUMHUUECKUX PEAKIIUH.

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 Temneparypsl Ha CKOpOCTh XxuMHUYecko peakuuu. [Ipasuno Bant — I'oddda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast Makcsenna — bonbiimana. DHepretuueckuit 6apbep.

Karanutrnueckue cuCTEMBL.

BnusiHue xkatanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

0. T'OMOTeHHBII U TeTepOTEHHBII KaTaln3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmenienue xummuueckoro pasHosecus. [Ipunnumn Jle—1llarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUis OJHOKOMIOHEHTHBIX CHCTEM.

RROoOo~NoO~WNE

KonTpoJubHbie Bonpock! o teme «PacTtBopb»
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10.
11.
12.

13.
14.
15.
16.
17.

ROoo~NoOOTR~WNE

NG~ WNE

0.
11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CniocoObl BbIpaK€HHS KOHILEHTpPAllMd pPacTBOpOB (MaccoBas MAOJs, MOJsIpHas
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonbl Payns: I (toHomerpuyeckuit) u 11 (30yTHOCKOMMYECKUN U KPHOCKOTTUIECKUI).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

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

Hucconmanus KUCJIOT, OCHOBAaHMW M COJEH C TOYKM 3pPEHHS MOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIMTaMU (Ha MpUMepe peakiuii oOpazoBaHus caaboro
JIEKTPOJINTA, OCAJKA U raza).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KonTpoJibHbIe Bonpockl 1o Teme «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0b! osTy4eHns! KOJUIOUAHBIX PacCTBOPOB.

CrpoeHre KOJUTOUIHBIX YacTHULl.

IIpaBuno ®dasuca — Ileckosa.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsanus KOJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre cBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrpoabHubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TTOHATHUS TEOPUU OKUCTUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Bakueiime OKUCINTEIN U BOCCTAHOBUTEIIH.

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

VYpasuenue HepHcra.

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

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «BJ'IGKTI)OXI/IMI/I‘-IGCKI/IC CHCTEMBD»

SHCKTpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmpmcaum{ OJICKTPOXUMHUYCCKUX IMMPOLECCOB.



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

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

DIIEKTPOABMKYILASA 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. KaToiHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

Xumuueckasi Kopposusl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie U aTMOC(HEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUECKUE CIIOCOOBI 3aLIUTHI OT KOPPO3UH METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIJIMBHBIE 3JIEMEHTBHI.



7. OueHoYHbIE CPeCTBA /ISl IPOBeIeHH S MPOMEKYTOYHOM aTTeCTAMHU
HpOMe)KYTO‘-IHaSI arrecraiusa UMCCT LECJIbKO ONPCACINTL CTCICHDL AOCTHIKCHUS 3alVIAHUPOBAHHBIX PCE3YJIbTATOB O6y‘-ICHI/I$I 110 AUCHUIIIIMHE 3a
oTpezieNIeHHBIN Mepro 00ydeHHUS.

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBIT
PYKTYP [Tnanupyemble pe3yabTaThl
JJIEMEHT OueHouHbIE CpeACTBa
oOyueHus
KOMITETECHIHH
OIIK-1
CIIOCOOHOCTBIO ~ UCIIOJIB30BATh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHbBIX JUCLUUIUIMH B NPO(PECCHOHAIBHOM JAEATEIBbHOCTH, IPUMEHSATb METO/bI

MaT€MaTH4YCCKOro aHajim3a 1 MaTEMaTH4YCCKOIro (KOMHI)IOTepHOI‘O) MOACIUPOBAHUSA, TCOPETHUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICIOBAHMA

3HaTh

OCHOBHBIC 3aKOHbI
MaTEMAaTHYCCKOI'O aHalJli3a
IMPUMCHUTCIIBHO K XUMHWYCECKUM
Imporeccam,

- METO/bI TCOPETUICCKOI'O u

AKCIIEPUMEHTATBHOTO HCCIEIOBaHUS
COBPEMEHHEIC HaTpaBIICHUS
pa3BUTHS HAYYHBIX TEOPHIA;

- COBPEMECHHBIC HAIIPABJICHHS
pa3BUTHUS HAYYHBIX TEOPHIA, METOIBI
TEOPETUIECKOTO U
IKCIIEPUMEHTAIHLHOTO UCCIIETOBAHUS
B 00/1aCTH XUMHH

Hepeueub meopemu4ecKux 60npocos K 3auenty.

OCHOBBI XMMHMYECKONM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKHY.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHranbnus. 3akoH 'ecca u cieAcTBUS U3 HETO.

OHnTponus. YpaBHeHue bonpMana. BTopoii n TpeTuii 3aK0OHbBI TEPMOJMHAMUKH.

Ouneprus ['m66ca. HampaBneHns XMMHYECKHUX IPOIIECCOB.

Xumuueckass kuHeTHKa. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakunn. Kunerndeckas kpupasi.

CKOpOCTbh peakMu U METOIbI €€ PETyJINPOBAHHUS.

Bnusinue Temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHunyca.

. KaTtanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIns3.

. KaranuzaTopsl 1 kaTanuTUueCKUe CUCTEMBI. [ eTepOoreHHbI KaTaius.

. XuMU4ecKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO PaBHOBECHSI.

. Cmemienne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBopb1. CiocoObl BeIpaskeHUsI KOHIEHTPAILUU PACTBOPOB.

. PactBOpHI 3nekTponnuToB. CTeNeHb U KOHCTaHTa JEKTPOJIUTUUECKOW TUCCOIMAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

. Jlucconmanys KucioT, OCHOBaHUMU, coieil. AM(OTEpHBIE SJIEKTPOIHTHI.
. PactBopumocTts. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

OCaJIKOB.

18. Mucconmarus Boabsl. MoHHOE mpon3BeneHre Boabl. pH.

19. I'maponus coneit. CTeneHb U KOHCTAHTa THAPOJIHA3A.

20. ducniepcubie cucrembl. Kimaccudukanus. Jinopunsabie 1 110(0OHBIE KOJUTOUIBI.

21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsiusi KOJUIOHIHBIX PACTBOPOB.

23. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA.

DnekTpoxuMuieckue cucteMol. 3akoHbl Dapajes. DIeKTPOIHBIN MOTEHINAT.
[ManpBanmveckwmii amement Jlanuamsa Axkoou.

DIEKTPOXUMHUECKHUE CUCTEMBI: 3JIEKTPOIIU3 paciiaBoB. [I[puMeHeHe 3IeKTPpoIu3a.
OnexTponan3. AHOIHBIA U KaTOAHBIN MPOLIECCHI NIPU JEKTPOIN3E pacTBOPoB. [IpumeHeHue
AIIEKTPOJIN3A.

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

24,
25.
26.
27.

YMmern

- peuarb paCUYCTHBIC
IPAKTUYCCKOI'0 COACPKAHUI,
- pelarb pPaCyYCTHBIC 3adaun C
HCIIOJIB30BAaHUEM MATEMATHUYCCKOI'O
(KOMHLI-OTGpHOl"O) MOACIUPOBAHUA

3aga4un

- IPOrHo3vpoBaTrb BO3MOXHOCTH
MMPOTCKAHUA CaMOITPOU3BOJIBHBIX
IMponeccoB B Pa3IMIHBIX

XUMUYECKUX CUCTEMAX;
- COYETaTh TEOPHUIO U NMPAKTUKY JUJIS
peLICHUS NHKEHEPHBIX 3a]a4

Ilpumepnvle npakmuyecKkue 3a0anus 01 3a4ema:

1. HamucaTh S1EKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOrO 3JEMEHTa, €CIU KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/JI.

2. Hanmncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid rugponusa coieit: KsPOys; NaySOs;
ZnC|2.

3. 3aKOHYUTH YpaBHEHHS peaKluii, HAMMCAaB UX B MOJIEKYJISIPHON U MOHHOH (opMax:

A|(OH)3 + NaOH —, K,CO3 + H,SO, —, H,S + KOH —.

4. B 2 1 pactBOpa ruapokcuna kanbiusa conaepxutcs 478,8 r Ca(OH),. [InotHocTh pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)); Cym; Cox; Cry N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + H,O —.

6. HamucaTh SJeKTpPOHHBIE YpaBHEHHUs OJJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHHYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HalMCcaB X B MOJIEKYJSIPHON U MOHHOM Qopmax:

NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO,4 —.
8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKyIsipHOM U HoHHOM Buze: Al(S0,)3, KCI,
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oOyueHus
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Na,SOs.
9. Hanucarb 3J€KTPOHHBIE YpaBHEHHUS AJIEKTPOJIHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpaluu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mois/1, [Cu*]=1,0 Moub/.
10. Cynbdar amomunans maccor 36,4 T pactBopmwin B 100 T Boabl. [I10THOCTE MOTyd4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.
11. Hamucarh 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIMUCIUTh, DJ[C raJlbBaHMYECKOTrO 3JIEMEHTA, €CIIM KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mouw/11, [AgT]=1,0 Mob/11.
12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:
MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.
Bnagers - HaBbIKAMH  MaTeMaTHYeCKOro Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:
aHanmm3a u MaTeMaTUYeCKOTro
(KOMITBIOTEPHOT0) MOJIETTMPOBAHUS B 1. 3onp ruapokcuna maraus noayded nyrem cmemuBanus 0,02 i1 0,011, pactBopa MgCly; u
npodeccuoHanbHol nestensHocTd; | 0,028 1 0,005 H. pactBopa NaOH. Ompenenure 3aps] 4acTHIl MOJYYEHHOTO 30Ji1 M HANUIINTE
- METO/IaMH MaTeMaTH4ECKOT0 (bopMyIly €ro MUIIEIUIBI.
aHaJIM3a U MaTEMAaTUYECKOTO, 2. Paccuuraiite 3JI€KTPOABMKYIIYIO CUIY M OIpENeIUTe HAIpaBICHUE CaMOIPOU3BOIBHOTO
TEOPETUYECKOTO U NPOTEKaHUs peakUUu TMpU CTAaHJAPTHBIX YCIOBUSAX, MWCIONb3ysd 3HAUYEHUS OKHUCIUTEIbHO-
AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS | BOCCTAaHOBUTENBHBIX MoTeHuanoB HJ + H3PO, — J; + H3PO; + H,0.
MIPUMEHUTEIBHO K 3. IlpuBenTe CXEMBI SJIEKTPOIHBIX IMPOLIECCOB U MOJICKYIISIPHBIE YPAaBHEHUS PEaKInii,
npo(heCCHOHATBHOMN EITeIbHOCTH | IPOTEKAIOIINX MPH dIEKTPOXMMHUYECKO# koppo3uu raigpaHonapbl Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ayxe. Omnpenenute yObUIb MacChl aHO/Ia IIPU KOPPO3UHU B KUCIIOU cpefie 3a 20 MUH,
€CIIi CKOPOCTh Koppo3uu coctapuia 0,01 /4.
Crtpykrypubiii | [Imanupyembie pe3yabTaThl Ouenounvie cpeocmea
DJIEMEHT 00y4YeHHS
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KOMIICTCHIIN U

OIIK-2

CIIOCOOHOCTBIO BBISIBJIATH CCTCCTBCHHOHAYYHYIO CYIIIHOCTDH np06neM, BO3HHUKAIOIIUX B XOA€ HpOI/ISBO,Z[CTBeHHOﬁ ACATCIIBHOCTH, IIPUBJICYb AJIA UX PCIICHUA

COOTBETCTBYIOIINHN (DU3HKO — MATEMAaTUICCKUI ammapaT

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBIL,

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOJIbI TEOPETUYCCKOTO U
AKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

Hepeltenb meopemu4ecKux 60npocos K 3auenty.

16.
17.

18.
19.
20.
21.
22.

OCHOBBl XMMMYECKOH TEPMOAMHAMUKU: CHCTEMa, TEPMOJUHAMUYECKHE
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKHY.
DHepreTuka XMMUYECKUX MPOLECCOB.

OHranbnus. 3akoH I'ecca U clieACTBUS U3 HETO.

OuTponus. YpaBHeHue boabiimana. BTopoii u TpeTuil 3aKoHbl TEpPMOIMHAMUKH.
Oneprus ['m66ca. HanpapiieHUs! XUMHYECKUX TPOIIECCOB.

Xumnueckass kuHeTHka. CKopocTh XUMHUYecKol peakuuu. CpenHss U UCTHHHAs CKOPOCTU
peakuuu. Kunetnueckas kpupasi.

CKOpOCTb peakMu U METOIbI €€ PETyJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasuno Baut-I'odda.

DOHeprust akTUBaMKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

napameTpsl

. KatanuzaTopbl 1 KaTanUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kKaTanuTHUECKHE CUCTEMBI. [ €TepOreHHbIN KaTallus.

. XuMu4ecKoe paBHOoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSI.

. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle [llarense.

. PactBopbl. CiocoObl BeIpaskeHUsl KOHIEHTPALUU PACTBOPOB.

. PactBOphI 3nekTponuToB. CTeNeHb U KOHCTaHTa 3JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbIA.

Jucconumarus KUCIOT, OCHOBaHHM, coneil. AM(OTepHBIE JIEKTPOIUTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCaJIKOB.

Huccoumnanusa Boasl. MoHHOE npousBenenne Boasl. pH.

I'uaponus coneit. CTeneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpueie u 110(oOHbIE KOJUTOUIBL.

CtpoeHune KOJUIOUIHBIX YacTHII.

Koarynsnus KoJsmonaHbIX pacTBOPOB.
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23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbI Dapanes. DIeKTpOoAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusis SIkoou.
26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.
27. DnekTpoyin3. AHOMHBIM U KaTOHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObI 3aIUTHI METALIOB OT KOPPO3HH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnsle npakmuyecKkue 3a0anus 011 3auema:
[IPUMEHUTENBHO K Marepuaty 1. OnpenenuTe TEPMOAMHAMHYECKYIO BO3MOKHOCTH IpoTekaHus peakuuu CaOgy + 2 Cy =
MPOTrPaMMBbI; = CaC; () + CO(r), AH; = 460 x>k ipu CTaHApTHBIX yCIOBHAX. Paccuuraiite Temmneparypy Havaa
- MPOTHO3UPOBATH BO3MOXKHOCTH | peakmuu, ecmu S(Ca0)=38 Jhx/monb-K; S(C)=6 Ix/monbK; S(CaCp)= 70 [Ix/mons K;
MIPOTEKAHUS camornpousBoibHBIX [ S(CO)=197 Ix/monsb-K.
MIPOIIECCOB B Ppa3IUYHBIX 2. CocTaBbTe YpaBHCHHSI OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

XUMUYECKUX CUCTEMAX;
- COYETaTh TEOPHUIO U MPAKTUKY JUIS
peLICHUS NHKEHEPHBIX 3a]a4

KMnQO4 + NaNO, + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

3. Onpeznenure TepMOIMHAMUYECKYIO BO3MOXKHOCTD IpoTekanus peakuun 2 Cly ) + 2 HyO) =4
HCl + Oy (y, AH; = 115,6 x/[x mpu cTaHIapTHHIX yclOBHsAX. Paccunraiite Temmeparypy Hadaia
peakmun, ecaun S(Cl2)=223 [Ix/mons K; S(H20)=189 [x/mons-K; S(HClH= 187]x/moibK;
S(02)=205 Tx/moinb K.

4. HamucaTh ypaBHEHHUs peakiuii ruaposn3a B MojiekyasipaoM u nonaom Buze: CrCls, NaNOs,
K2CO:s.

5. CocTaBbTe ypaBHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUA:

K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

6. I'omoreHHas peakuus NpoTeKkaeT Mo ypaBHeHUIO H; ) + b ¢ = 2 Hl. HauambHas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, mona 1,5 mons/a. Bo ckombko pa3 M3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

7. B 640 mn Boas! pactBopuiu 160 r xmopuna xenesza (I1I). [TnoTHOCTs mOMydYeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmj N(FeCls) u N (H20); T.

8. Onpenenurte TEPMOAUHAMUYECKYIO BO3MOXKHOCTH HpoTeKaHUs peakuuu CS; () +3 Oyp=
=CO; ) + 2 SO, (1, AH, = -1075 x/Ixx npu cTaHAApTHHIX YCIOBHUsX. Paccumraiite TemmepaTypy
Hauana peakuuu, eciiu S(CS;)=151 [x/monb-K; S(02)=205 Ix/mons-K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 JTxx/moab-K.
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9. Peakuus uzer no ypasHeHuto: 2 Hy i + S () = 2 HyS(). HauanpHas koHLEHTpanus Bo1opoaa
2 Moub/11, ceprl 1,5 Moinb/i1. Onpenenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEaKIIMA K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bojgopoaa?

10. Onpenenute TepMOJUHAMHUYECKYIO0 BO3MOXKHOCTh IIPOTEKaHUsI peakuuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX ycloBHsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/moinb K;
S(S0,)=248 JTxx/moab-K.

11. HauanbHble KOHIEHTPALMK UCXOAHBIX BelecTB B peakuuu: 2 SO ) + Oz () = 2 SO3 () OblIn
paBusl 1,8 Monb/1 SO; u 2,4 Moinb/n O. Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMKU K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

12. B pactBope optodocdopHoit kucimoTel Maccod 1200 r m mrotHocThio 1,153 r1/Mn
coaepxutcs 312 r H3PO,. Paccuuraiite: o(H3PO,); Cyi; Co; Cry N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBbIKAMU MPUMEHEHUS OCHOBHBIX
XUMHUYECKUX 3aKOHOB B
npodeccnoHaNbHOM e TENbHOCTH;

- MPaKTUYECKUMHU HaBBIKaMU
TEOPETUYECKOTO u
AKCTIIEPUMEHTAILHOTO MCCIIET0BAHUS
B 00JIacTH XUMHH, TpUBIEKas s
WX  PEHICHUS  COOTBETCTBYIOIIHI
(bu3MKO — MaTeMaTUYECKHil anmapar

Ilpumepnvie npakmuyeckue 3a0anus 01 3auema.

1. g peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOKHOE HAIIPABICHUE
CaMOIIPOM3BOJIBHOTO TEUYEHMS pEaKUMHM IPU CTAaHAAPTHBIX YCIOBUSAX M IpH  Temmeparype T
=927°C, eciu TemwoBoii a3 dexT peakiuu A0 3a]aHHON TeMIEepaTypbl HE U3MEHUTCS. Y KaKUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJE peakuuu; 0) NMpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuH. Paccunraiite TeMiepaTypy Hadajaa peakiyH.

2. BeIpa3uTe yepe3 KOHLEHTPALUN PEareéHTOB KOHCTAHTBhl PABHOBECHS CIIEAYIOIUX PEaKLUN
Nory + 3 Hary = 2 NH3p, AH = -92,2 xJx. YkaxuTe HamnpapleHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEAaKLUi: a) MpHU MOHMKEHUH TeMIIepaTyphl, €CIIU JIaBJIeHNUEe MOCTOSHHO; 0) MpH
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

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

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




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

[IpomexxyTouHass arrectanusi MO JUCHMUIUIMHE «XUMUS» BKIOYAET TEOPETUYECKUE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW TUCHMIUIMHE NMPOBOAUTCS B YCTHOU (opMe 1Mo OmiieTam, Kbl U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUUECKUX BOIPOCA M OJHO MPAKTHYECKOE 3aaHHE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

@autenoy - OOYYAIOLIUICS  JIEMOHCTPUPYET IOPOTOBBII  YpOBEHb C(HOPMUPOBAHHOCTH
KOMITIETEHIIHI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUN JOMYCKAIOTCS OLIMOKH, MPOSBISETCS OTCYTCTBUE
OTJENbHBIX 3HAaHUH, YMEHUM, HABBIKOB, OOYYAIOLIUIICS UCIIBITHIBAET 3HAYUTENIBHBIE 3aTPYJHEHUS [IPU
ONEPUPOBAHNHU 3HAHUSIMHU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS Ha YPOBHE BOCIPOM3BEICHUS U
00BsiICHEHUSI HTHPOPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJUICKTyallbHbIE HABBIKU PEILIEHUs IPOCTHIX 3aa4.

8. YuedHo-MeToAMUYeCcKOEe H HH(POPMALIMOHHOE 00eceyeHrue THCIHIINHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 01.09.2020). - Tekcr:
3JIEKTPOHHBIN.

2. Komnspa, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsina, JI. I'. Tapactok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mara oOparenus: 01.09.2020). - MakpooObekT. - TekcT : 3IeKTPOHHBIN. -
Ceenenus goctymnusl Takke Ha CD-ROM.

0) lonoJiHUTeILHAS JIUTEPATypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, O. P. Mymmuna, O. A.
MumypuHa ; MarHUTOropckui roc. Texuuueckuit yu-T uM. I'. M. Hocosa. - 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 o6pamenus: 01.09.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHsie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texunueckuii yu-T uM. I'. M. Hocoa. - Marauroropck :
MI'TY wum. I'. WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara o6Opamenus 01.09.2020). - MakpooObekT. - TekcT : 3IEKTPOHHBIH. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucAUTENbHO-BOCCTAHOBUTEIbHBIE peakIuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Konsina, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
HIL., Tab1. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show—dcataloques/1/1121163/1
147.pdf&view=true (mara obOpamenus: 01.09.2020). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Nmeercs nedarHplil aHAIOr.

4. Mumypuna, O. A. Xumundeckas kuHeTHKa. COCTOSTHUE XMMHYECKOTO PAaBHOBECHS :
npaktukyM / O. A. Mumrypuna, 3. P. Mymuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHU4eCKUN
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 01.09.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenns noctynHsl Takke Ha CD-ROM.
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B) MeTtoanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHX IIPOIIECCOB: METOJAMYECKHE YKa3aHUS K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYalomMXcs BCEX HAIpaBICHUN
MOATOTOBKH M CHICIHAIbHOCTEH THEeBHOU (popMmbl oOyuenus / O.A. MumrypuHa; MarHuToropckui roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
Tekcr : Henmocpe1CTBEHHBIM.

2. Komsanma, JLI. Xwumudeckas TepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA UL
CaMOCTOSITENIbHOM paboThl MO JUCHUILUIMHE «XHUMHUS» U1 O0y4arouuxcs BCeX HallpaBJIeHUN
MOATOTOBKM W crnenuaibHocTedl Bcex (opm oOyuenums / JLI'. Komsma; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
Tekcr : Henmocpe1CTBEHHBIM.

3. Konsma, JI.I. CkOpOCTh XUMHUYECKUX PEaKIUi U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHUs K J1a00paTOPHBIM paboTam MO JUCHUILIMHE «XUMUSD» AJsl 00y4aroIIUXCsl BCEX HaIllpaBICHUN
MOJITOTOBKH U crienranbHocTel Beex Gpopm oOydenus / JI.I. Konsna, E.B. Tapaciok; Marautoropckuii
roc. Texunueckuid yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY uwm. I'. K. Hocoga, 2020. —8 c. —
Teker : HernocpeICTBEHHBIN.

4. PonmuonoBa, H.M. Xumuueckas KuHeTHKa. XHUMHUYECKOE pPAaBHOBECHE: METOAMYECKUE
YKa3aHUS UL CaMOCTOSITEIbHON paboOThl MO AMCHUIUIMHE «XHUMHS» Uil OOyJaroImuxcs BcCex
HaAmpaBJIEHUH MOATOTOBKM M CHelHalbHOCTe Bcex ¢opm obOyuenus / H.W. Pommonona, A.IL
[Tonomapes; Maraurtoropckuii roc. Texundeckul yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBIH.

5. Uymposa, JI.B. PactBopel: Meroamueckas pa3paboTka K JIaDopaTOpHBIM padoTaM 110
TUCHUIUTNHE «XUMHS A 00y4arolIMXCcsl BCEX HAMpaBICHWN MOJATOTOBKU U CHEIMATbHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHudeckuid yH-T um. . U.
HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. — 41 c¢. — TeKcT : HenmocpeaCTBEHHBIH.

6. Uympora, JI.B. PactBophl: Merommueckas pa3pabOoTKa K CaMOCTOSTEIbHOW paboTe 1o
TUCHUIUTNHE «XUMHS» A 00y4aroluXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U CIENHMATBLHOCTIM
Bcex (opm obOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypuna; MarHuToropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
Tekcr : HenmocpeICTBEHHBIN.

7. Konsana, JL.I'. KonnonaHble pacTBOpBI: METOJMUECKUE yKa3aHUs K JabopaTopHOil paboTe 1mo
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHMAIBLHOCTAM
Bcex Gopm oOyuenus / JL.I'. Komsina, JILA. bonbsH; MarHUTOrOpckuil roc. TEXHUYECKUH yH-T UM. [ .
N. HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocoa, 2017. — 9 c. — TekcT : HenocpencTBEHHBIH.

8. Konsana, JI.I'. OxucIuTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU: METOAMYECKHE YKa3aHUS K
nabopaTopHOW paboTe MO JUCHUIUIMHE «XUMHS» JUIsl 00yUJarOIUXCs BCEX HAINPaBICHUH MOATOTOBKHU
u cneuuanbHocTel Bcex (opm oOyuenus / JI.I. Komsma, E.B. Tapaciok; Marauroropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HermoCpeACTBEHHBIM.

9. Komsama, JL.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUN H DAJIEKTPOXUMHUYECKHUE
IpOIeCChl: METOAMYEecKass pa3paboTKa K CaMOCTOSTENbHOM paboTe uisi OOydyaromMXCsl MO BCEM
HaIpaBJIEHUSM TMOJATOTOBKH M CleHAIbHOCTAM Bcex (popm obOyuenus / JI.I'. Komsma, E.B. Tapacriok,
3.P. Mymnnna; Marauroropckuii roc. texunyeckuii yH-T um. I'. . HocoBa. — Marauroropcek : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbIH.

10. Mumypuna, O.A. DIeKTpOXMMHUYECKHE MpPOLECChl: METOAWYECKHE YKa3aHUs K
nabopaTopHOi pPabOTe MO JUCHUIUIMHE «XHUMHs» I OOY4alolmMXCs IO BCEM HAMpaBIICHUSIM
MOJrOTOBKM M CHEIHATIBHOCTSAM BceX ¢opm obOyuenus / O.A. Mumypuna, H.M. Ponuonona;
MarnuTtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. .
Hocoga, 2017. — 13 c. — TekcT : HemoCpeACTBEHHBIH.

r) [Iporpammuoe o0ecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenue



Haumenosanue 110 No norosopa Cpox neficTens
JIMIICH3UN
MS Windows 7 Professional(us| ;1597 16 1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo
7Zip cB00OOIHO pacnpocTpansemoe [10 0OecCpovYHO
FAR Manager cB000JIHO pacnpocTpansemoe 10 0CCCPOUYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CchUIKa

DnekTpoHHas 0aza mepuomuueckux m3nanuii East|https://dlib.eastview.com/
View Information Services, OO0 «MBUCy»

Harmmonanbuasa
cucteMa — Poccuiickuii
mutuposanus (PMHII)

UH(POPMALMOHHO-aHATNTHYECKAS
UHJEKC

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

HAay4YHOTr'O

ITouckoBas cucrema Axkanmemust Google (Google|URL: https://scholar.google.ru/

Scholar)

HNudopmanmonnas cucrema - Eagunoe oxuo|URL: http://window.edu.ru/

J0CTyIa K HH(GOPMALMOHHBIM PECypcaM

denepanbHoe rocynapeTBeHHOe OrOKETHOE URL: http:/AvwwL.fips.ru/

YUPEKICHUE «DenepanbHbIi UHCTUTYT

IPOMBIIUIEHHON COOCTBEHHOCTHY

Poccutickas l'ocynapcTBeHHas oubnuorexa.|https://www.rsl.ru/ru/4readers/catalogues/
Karamoru

I".1. HocoBa

DnekTpoHHbie pecypcbl OoubamoTekn MITY wum. [http://magtu.ru:8085/marcweb2/Default.asp

9. MarepuaibHO-TEXHUYECKOe o0ecreyeHne I CUNIIIUHbI

MaTepI/IaJ'ILHO-TGXHI/I‘-I€CKOe obOecrieueHue JUCHHUIIJIINHBI BKIIIOYACT!:

Tumn u Ha3BaHUE AyJUTOpUHN

OcHaleHue ayuTopun

YdeOHbBIC ayIUTOPHUH IS MIPOBEACHUS
3aHSATHH JIEKIIMOHHOTO THIIA

MynbTUMeauiiHbIE cpencrsa XpaHEeHUs,
npeacTaBlIeHus HHPOpMaIUuu

nepegayu n

YuebHbIEC ayAUTOPHUU IJISI IPOBEACHUS
71a00paTOPHBIX 3aHATUH, TPYIIOBEIX H
UHIAUBUIYAIbHBIX KOHCYJIbTALUH,
TEKyUIETO KOHTPOJISI U IPOMEKXYTOUHOM
aTTeCTaluu

Oo6opynoBaHue AJ1s BBIIIOJHEHHS J1a00paTOPHBIX padoT,
XUMHYECKasl IOCy/la, pEaKTUBBI,
Harnsiiaele Mmatepuanbsl: TaOIUIbI, CXEMBI, TIAKATHI.

I[ToMmeneHUs Q)1 CaMOCTOSTEIBHOMU
paboTHl 00yUYarOIIUXCS

makeroM MS  Office,
BBIXOZIOM B VHTEpHET M C JOCTYIIOM B JJICKTPOHHYIO

HepCOHaJ'IBHBIe KOMIIBKOTCPBL  C

nH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCUTETA

HOMGHIeHI/ISI AJI XpaHCHUA U
PO UTAKTHIECKOTO 00CTYKUBAHUS
y4aeOHOT0 000pYyT0BaHHS

Crennaxu, celibl 1151 XpaHeHHs] y4eOHOTro 000pyI0BaHUS
NHCTpYMEHTHI IS peMOHTA JIaGopaTOpHOTO 000PyIOBAHHUS.
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