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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBisgeTcsd (opMmupoBaHHe (QYyHIAMEHTAIbHBIX
3HAHMA B O0JIACTH COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TMIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, ONMUCBHIBAIOIIME CBOMCTBA XHWMHUYECKMX COCIMHEHMH; 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 b1.6.11 «Xumus» BxomuT B 0a30Byl0 dacTh Onoka | oOpaszoBarenbHOU
POTPaMMBI.

Jlns u3ydeHus: MUCHMILIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U BIaJeHUs, copMUpPOBAaHHBIC 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
KUBHEICATCIILHOCTHY, «MeTajulmuecKkue  KOHCTpPYKIuu», <« Kene300eToHHbIE ¥ KaMEHHBIC
KOHCTPYKITUI.

3 Komnerenuuu odyuaioumierocsi, gopmupyembie B pe3y/bTaTe 0CBOCHHUS TUCHUILIUHBI U
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 MaTeMaTHMYECKOr0 aHajh3a HPUMEHUTEIbHO K
XUMHUYECKHUM Ipolieccam;
- METOJIBbl TEOPETHUYECKOr0 U HKCIEPUMEHTAIBHOTO HCCIIEIOBAaHUS
COBpPEMEHHbBIE HaIlpaBJICHUs Pa3BUTHUSI HAYUHBIX TEOPHIL;
- COBpPEMEHHbIE HANpPaBICHHUS PA3BUTUS HAyYHBIX TEOPUH, METOMIbI
TEOPETUYECKOTO U HKCIEPUMEHTAIBHOIO HCCIEIOBaHHUA B O0JIACTH
XUMHHU
YmeTh - pemarh pacyeTHbIE 3aJa4l IPAKTUUYECKOIO COJIEPIKaHuUs;
- pemaTh pacyeTHble 3aJauydl C HCIOJIb30BAHUEM MaTEeMaTHYECKOTro
(KOMITBIOTEPHOT0) MOETUPOBAHMUSI
- TNPOTHO3HMPOBATH BO3MOXHOCTH IPOTEKAHHS CaMOIPOM3BOJIBHBIX
MIPOLIECCOB B PA3IMYHBIX XUMUYECKHX CUCTEMAX;
- COYETATh TEOPHUIO U MPAKTUKY JJIsl PELICHUs] MH)KEHEPHBIX 3a/1a4
Bnagers - HaBbIKAMH  MAaT€MaTHYeCKOro aHajlu3a M  MaTeMaTHYecKOro
(KOMIBIOTEPHOT0) MOJETUPOBAHUS B TPO(ECCHOHABHON AEATENbHOCTH,;
- MeToJaMH  MaTeMaTW4YecKOro aHajiu3a W MaTeMaTU4yecKoro,
TEOPETUUYECKOTO M IKCIEPUMEHTATIBHOIO MCCIIEI0BAHNS IPUMEHUTEIBHO
K Ipo(ecCHOHAIBHOM 1€ TEeNbHOCTH

| CTpYKTYpHBIN 2JIEMEHT ‘ [Inanupyemsble pe3ynbTaThl 00yUeHHs!




KOMIICTCHII N

OIIK-2

CIIOCOOHOCTBIO  BBISIBIISTh CCTCCTBCHHOHAYYHYIO CYHIHOCTbH Hp06HeM, BO3HHUKAKOIMUX B XOIE€
HpOI/I3BOI[CTBCHHOI71 ACATCIIBHOCTH, IPHUBJICYL IJId HUX PCIICHHA COOTBCTCTBYI-OH_II/Iﬁ (bI/I?)I/IKO —

MaTeMaTUYECKUU anmnapar

3HaTh

- OCHOBHBIE XUMHUYECKHE ITOHITHS, ITOJIOKEHUS U 3aKOHBI;

- COBPEMECHHBIC HAMIPABJICHHS PA3BUTHS HAYYHBIX TCOPHIA;

- METOJIbI TCOPETHYECKOI0 M SKCIICPUMECHTAJIBLHOTO HCCJICIOBAaHUSA B
00J1aCTH XUMUU

VmeTs - peiaTth paCyYCTHLIC 3aJa4u IIPUMCHUTCIIbHO K MaTC€pualy IIporpaMMBbl,
- HPOTrHO3HUPOBATH BO3MOXKHOCTL IIPOTCKAHUA CAMOIIPOU3BOJIBHBIX
IIPOLECCOB B PA3JIMYHBIX XUMHYECCKUX CUCTEMAX,
- COUCTAThb TCOPUIO U MPAKTUKY JJId PCHICHUA MHXXCHCPHBIX 3aJ1a4
BJ'IaI[CTB - HaBblKaMH IIPUMCHCHHUA OCHOBHBIX XHMMHWYCCKHX 3dKOHOB B

npodeccCHoHATEHOM JIeATEIILHOCTH,

- MPaKTUYECCKUMU HABBIKAMU TEOPETHYECKOTO M IKCIIEPUMEHTALHOTO
HCCIICA0OBAHUA B O6HaCTI/I XUMHHU, HPHUBIICKasd IJId HUX PCUICHUA
COOTBETCTBYIONINI (PM3MKO — MATEMATHUCCKHIA armapat




4. CTpyKTYypa U cofepKaHMe JUCHUILIHHBI

OO01mast TpyA0€MKOCTh TUCHIUTIIMHBI COCTABIISIET 2 3a4ETHBIX SIUHUIIBI 72 aKajl. yaca:
— KoHTakTHas padora — 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,
- CaMOCTOSATEIIbHOE U3YYEHUE paboThlI. OIIK-2
yueOHOW U HAyYHOU JIUTEPaTypBhl. -3yB
. XuMHueckasi KHHETHUKa aluTa KOHTPOJIHOU -1,
2.X 1 2/11 9 3 OIIK-1
- oopMIIEHHE OTUETA 10 paboThrL. 3ammra OIIK-2
1nabopaTopHOi paboTe; 1abopaTopHO paboTHI. -3yB
pelieHre KOHTPOJIBLHON pabOTHI. -
CaMOCTOSITENIbHOE U3yUCHHE
y4eOHOM U HayYHOU JTUTEPaTypHl.
3. PacTBOpBI 1 2 2/11 9 - ohopMIIEHHE OTYETA TIO 3amuTa 1a60paTopHON OIIK-1,
nabopatopHoit pabore; paboThl. 3amuTa OIIK-2
- pelIeHrne KOHTPOJIbHOM pa0doThl. |KOHTPOJIbHOM paboTHI. -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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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,
- CAMOCTOSITEIIbHOE U3y4YCHUE paboTHI. OIIK-2
y4eOHOW U HAyYHOU JTUTEepaTyphl -3yB
7.IloaroroBka K 3a4eTy 3,9 -CaMOCTOATEIbHOE U3YUYECHHE 3auer 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 nmpenojgaBaHUS IUCHUIUIMHBL  «XUMHUS» NPUMEHSIETCS  TPaaUMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUWE MaTepuaia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUH-KOHCYJIbTAMU, TAE€ TEOPETUYECKUI
MaTepual 3apaHee BbIAACTCA CTYIEHTaM JJIsi CAaMOCTOSATEIbHOIO U3YYEeHHUSI, sl IIOATOTOBKU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 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 NpPEACTaBiseT COOON 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh JOCTKeHUd. Ha mpoOrmeMHON JeKuuMyu HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatomuxcs. [lonydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus 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 IIPUEMOB MBICIIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXXHOCTh (HOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMH, B XOJE€ KOTOPBIX H3II0KEHHE TEOPETHUECKOro Marepuania
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
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBIEHHUEM TEOpeTHYecKoro 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 MCMOJIB30BaThb  TEXHOJOTMIO  KOJUIEKTUBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOJIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TPUEMBI AHAJIOTHH
U CPaBHEHHS.

CamocTosrenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(EKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K OyaymieMmy camooOpa3oBaHuio. CaMocrosiTenbHas paboTa o0ydyaroIuxcs
BKJIIOUaeT B ce0s camble pazHooOpa3Hble (OpMbI Y4eOHOH N1eATENbHOCTU: BBIIOJHEHHE JOMAIIHUX
3aJJaHui, 3aBepuieHne o(opmieHHs 1a0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH auTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX palOT, MOATOTOBKAa K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh 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 oOydaromuXxcsi 0 AUCUUIUIMHE «XHUMUS» 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, MIyOMHBI 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» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET 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. ExxeHenenbHble 3aHATUS OyIyT 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 M (paKylbTETOB 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 KOHCYJbTAllMAX, 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 KAXKIAOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TPAKTUUECKUE
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 pPe3ylbTaTOB OCYIIECTBISETCA 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 Oaya.

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 orpunareicH (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 K]I)x/Moab
6)H,+4/20,=H,0, AH = -242 K]Ix/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 kJIk 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 HaIlpaBlICHUE
CaMOTIPOM3BOJILHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temmeparype 627°C.

BemectBo AH®9s (KIx/MOB) S°9s (Jx/Monp*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)+302 (r) AH<O
MOXET CAMOIIPOU3BOJIBLHO 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
OJMHHAAIATOE — B 2,5 Oaia.



Tect 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 NHg(r) +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) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OITUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBHoBecue 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 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 OICHHMBAcTCS B 1 Oami, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiun Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K*+ S0, = K,S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + 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 (I11I) 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 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 1t/ 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) KOJIMYeCTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabbiM s7eKkTpoiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU] KaHs

3) XJIOpU KaJIbIUs

4) MapraHIoBas KHCJI0Ta
9. M3BecTHO, YTO BOJHBIE PACTBOPbI MHOTUX COJIEHl 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 Oaa.

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 PAaBHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyrO —
18,7 mn 0,001H pactBopa ¢ochara nHatpus. BerumcauTe mnOpor KOarymasiud KakIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo teme «OKHCIUTENHbHO-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 qeBsToe — B 2,5 OajioB.

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+ 2HNO3; = 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 OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciienuo
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 KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B |1 0as; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasia; mecroe u cenpbmoe — B 2 Oauia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MQ|IMgSO,||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,
HPOTEKAIOUICH MPH AIIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapsl Zn|Mg B CEepHOKHCION
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.

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

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

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

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO TEUYEHHUS PEAKIIMU NPU CTAaHAAPTHBIX YCIOBUAX U Ipu 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 Temnosoit a¢dext peakuun: CaCy o + 2 HoO(r) = Ca(OH), () + CoH; (1), mone3yscek
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHSIM  pacCUMTaiiTe  TeroBoll  3ddext  peakuuu:
Hy ¢y + COz ) = CO (y + 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 nomamuem 3aganuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u nstas — B 1 6am.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
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), ecin paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOLIMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = 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(F), 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.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbp)

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 pCaKHI/II\/JI
B3aMMOJICHCTBUS CIIEAYIONINX 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 ITUX COJIEH?

3amaua Ne6

Haiinure npoussenenue pacrBopumoctu PHCly, eciiu 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 CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOj3; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuu B ykazanHouW cpeme (HNOsj). 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 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

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 ranbpBanomapsl Co/Ni: a) B kucimoit 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 YPAaBHEHUS JIIEKTPOJHBIX IPOIECCOB (aHOA WHEPTHBIA) U
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 TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUABI 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 Temmneparypsl Ha CKOpOCTh XxuMHUYecko peakuuu. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.

Karanutrnueckue cuCTEMBL.

Binsnue kaTanu3aropa Ha CKOPOCTb XUMUUYECKOU peaKIvy.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

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.

RROoOoNoO~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.

PactBoppl. CniocoObl BbIpa)K€HHs KOHILEHTpPAllMM PacTBOpOB (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 — [leckosa.

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

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

KonrpoabHubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TTOHATHS TEOPUU OKUCTUTETHFHO-BOCCTAHOBUTEIILHBIX PEAKITHIA.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinine oKUCINTEIIN 1 BOCCTAHOBHUTEIIH.

TUIBI OKUCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (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»

3J'ICKTpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmbmcaum{ 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 /Il IPOBEACHUS NMPOMEKYTOUHON aTTecTAluM:

CTpyKTypHBIH
PYKTYP [Tnanupyemblie pe3ynbTaThl
3JIEMEHT OneHoyHbIe CpeaCcCTBa
oOydeHus
KOMTICTCHITHH
OIIK-1
CHOCOOHOCTBIO  HCIIONIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCHUIUIMH B TPOPECCUOHATBHON JEATENbHOCTH, MPUMEHSITh 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
Ipoueccam,

- METO/bI TCOPECTUICCKOI'O u
OKCIICPUMCHTAJIbHOT'O HCCIICAOBAHUA
COBpPCMCHHBIC HallpaBJICHUA

pa3BUTHS HAYYHBIX TEOPHIA;

- COBPEMECHHBIC HAIIPABJICHHS
pa3BUTHUS HAYYHBIX TEOPHIA, METOIBI
TEOPETUIECKOTO U
AKCIIEPUMEHTAIHLHOTO UCCIIEIOBAHUS
B 00J1aCTH XUMUH

Hepeueub meopemu4ecKux 60npoCcos K 3auenty.

OCHOBBl XMMMYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJMHAMUYECKHE IapaMeTphbl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKHY.

DHepreTuka XMMUYECKUX MPOLECCOB.

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

OuTponus. YpaBHeHue bonbiimana. BTopoit u TpeTuil 3aKoHbl TEPMOJIUHAMUKH.

Ouneprus ['m66ca. HampaBneHns XMMHYECKHUX IPOIIECCOB.

Xumnueckass kuHeTHka. CKopocTh XUMHUYecKor peakuuu. CpenHsis U UCTHHHAs CKOPOCTH
peaxkuuu. Kunetnueckas kpupasi.

CKOpOCTbh peakMu U METOIbI €€ PETyJINPOBAHHUS.

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

DOHeprust akTUBaMK. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

. KaTtanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTtopsl 1 kaTanuTHUeCKHE CUCTEMBI. | eTepOreHHbI KaTalns.

. XuMu4eckoe papHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemienne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBopr1. CriocoOBI BeIpaXKeHUsI KOHIIEHTPAIIUN PACTBOPOB.

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

pazbaBnenust OcTBaIbaA.

. Jluccoumanust KUCIOT, OCHOBAHHM, cojieil. AM(OTEpHBIE IEKTPOJIUTHI.
. PactBopumocts. [IpousBeneHne pacTBOpUMOCTH. YcClOBHE OOpa30BaHHS U PACTBOPEHHS




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

OCaJIKOB.

18. Mucconmarus Boabsl. MoHHOE mpon3BeneHre Boabl. pH.

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

20. ducnepcubie cucrembl. Kimaccudukanus. JinopunsHbie 1 110(0OHBIE KOJUIOUIBI.

21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsiusi KOJUIOHIHBIX PACTBOPOB.

23. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE CBOWCTBa BemlecTB. Kiaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA.

DnekTpoxuMuieckue cucteMel. 3akoHbl Dapajes. DNeKTPOaHBIN MOTEHIHAT.
[ManpBanmveckwmii amement Jlanuamsa Axkoou.

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

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

24,
25.
26.
27.

YMmers

- peuIaThb paCUYCTHBIC
IPAKTUYCCKOI'0 COACPKAHUI,
- pflarb pPacCuCTHbIC 3aaadu C
HCIIOJIB30BAaHUEM MATEMATHUYCCKOI'O
(KOMHLI-OTGpHOl"O) MOACIUPOBAHUA

3a1a4yu

- IPOrHo3vpoBaTrb BO3MOXHOCTH
MMPOTCKAHUA CaMOITPOU3BOJIBHBIX
IMponeccoB B Pa3IIMIHBIX

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

Ilpumepnsle npakmuyecKkue 3a0anus 01 3auema:

1. HamucaTth SIEKTPOHHBIC YpPaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C rajbBaHMYECKOrO 3JEMEHTA, €CIU KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [A|3+]=0,001 MOJIB/II, [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 MOHHOM (opMax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 T Ca(OH),. IlnoTHOCTH pacTBOpa
1,14 r/mn. PaccunTaiite: o(Ca(OH)); Cym; Cox; Cry N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. HamucaTh SJeKTpPOHHBIE YpaBHEHHUs OJJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHHYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,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 peakinii THAPOJIN3a B MOJIEKyIsipHOM U HoHHOM Buze: Al(SO,)3, KCI,




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeaCTBa

oOyueHus
KOMIIETEHINH
Na,SOs.
9. HamucaTrp 3JI€KTpOHHBIC YPAaBHEHUS 3JIEKTPOJHBIX IMPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €CIM KOHLEHTpaluu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/1, [Cu*]=1,0 Moub/.
10. Cynbdar amomunans maccor 36,4 T pactBopwind B 100 T Boabl. [110THOCTE MOTyd4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.
11. Hamucarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeMUCIUTh DJ[C raJlbBaHHYECKOTO 3JIEMEHTA, €CIIM KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mouw/11, [AgT]=1,0 Mos/11.
12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:
MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.
Bnagers - HaBbIKAMH  MaTeMaTHYeCKOro Ilpumepnvle npaxmuyeckue 3a0anus 011 3auema:
aHanmm3a u MaTeMaTUYeCKOTro
(KOMITBIOTEPHOT'0) MOJIEIMPOBAHUS B 1. 3onp ruapokcua maruus noayden nyrem cmemuBanus 0,02 i 0,01H. pactBopa MgCly; u
npodeccuonanshoit nestensHoct; | 0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 W HAMUIINTE
- METO/IaMU MaTeMaTH4ECKOro (dbopMyily €ro MUILIEIUIBI.
aHaJlM3a U MaTEMaTHYECKOro, 2. PaccunTaiiTe AMEeKTPOABIIKYIIYIO CHIy W OINpeNenTe HampaBlIeHUE CaMOMPOU3BOIBHOTO
TEOPETUYECKOTO U NPOTEKaHUs peakUUu TMpU CTAaHJAPTHBIX YCIOBUSAX, MWCIONb3ysd 3HAUYEHUS OKHUCIUTEIbHO-
AKCIEPUMEHTAIBHOTO UCCIEIOBAHUS | BOCCTAaHOBUTENBHBIX MoTeHuanoB HJ + HsPO,4 — J; + H3POs; + H,0.
MIPUMEHUTEIBHO K 3. IlpuBenTe CXEMBI SJIEKTPOIHBIX IMPOLIECCOB U MOJICKYIISIPHBIE YPAaBHEHUS pEeaKInii,
npo(heCCHOHATBHOMN EITeIbHOCTH | IPOTEKAIOIINX TPH dIEKTPOXMMHUYECKO# koppo3uu raigpaHonapbl Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ayxe. Omnpenenute yObulb Macchl aHO/1a IIPU KOPPO3UHU B KUCIION cpefie 3a 20 MUH,
€cII CKOpOCTh Koppo3uu cocraBuia 0,01 r/4.
Crtpykrypubiii | [Imanupyembie pe3yabTaThl Ouenounvie cpeocmea
JJIEMEHT 00y4YeHHs




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

KOMIICTCHII 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,
[IOJIOXKEHUS 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 XMMHYECKOH TEPMOAMHAMHUKHU: CHCTEMa, TEPMOJUMHAMUYECKHE IapaMeTphbl
CHCTEMBI, (YHKIIUU COCTOSHUS cucTeMbl. [1epBbIil 3aKOH TepMOTUHAMUKH.

DHepreTuka XMMMUYECKUX IPOLIECCOB.

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

OHnTponus. YpasHeHnue bonpmana. Bropoii u TpeTuil 3aK0OHbI TEPMOAVMHAMHUKH.

Oneprus ['m66ca. HanpasiieHUs! XUMHYECKUX POIIECCOB.

Xumuueckass kuHeTuka. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpupasi.

CKOpOCTb peakuu U METOIbI €€ PEryJINPOBAHHUS.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasuino Bant-I'odda.

OHeprus akTuBalUU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEeHUE AppeHuyca.

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

. KaranuzaTopsl 1 kKaTanuTHUECKHE CUCTEMBI. [ €TepOreHHbIN KaTallus.

. XuMu4eckoe papHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle [larense.

. PactBopbl. CiocoObl BeIpaskeHUsl KOHIEHTPALUU PACTBOPOB.

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

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCI0T, OCHOBaHHM, coneil. AM(OTEepHbIE IEKTPOIUTHI.

PactBopumocTs. IlpousBeneHue pacTBOPUMOCTH. YCJIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCaJIKOB.

Huccoumnanusa Boasl. MoHHOE npousBenenne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

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

CtpoeHne KOJTOUIHBIX YaCTHULl.

Koarynsiust KoJu1ouHbIX pacTBOPOB.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeaCTBa

oOyueHus
KOMIIETEHINH
23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH.
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 ~ pacueTHbIe  3aJauu Ilpumepnsle npakmuyecKkue 3a0anus 011 3auema:
[IPUMEHUTENBHO K Marepuaty 1. Onpenenure TEpMOIMHAMUYECKYIO BO3MOKHOCTH npoTekaHust peakiun CaOgqy + 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 x/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 NPAKTUKY IS
peLICHUS NHKEHEPHBIX 3a]a4

KMnQO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

3. Onpexnenure TepMOIMHAMUYECKYIO BO3MOXKHOCTB IpoTekanus peakuuu 2 Cl; ) + 2 Hy O =4
HCI(F) + Oy (y, AH; = 115,6 x/Ixx nipu ctangapTHeIX yciaoBusix. PaccuuTtaiite TemnepaTypy Hauaa
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 ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:

K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

6. I'omoreHHas peakuus NpoTeKaeT Mo ypaBHeHUt0 H; ) + b ¢ = 2 Hl). HauambHas
KOHIIeHTpalus Bojgopoaa 2,1 monbe/n, noga 1,5 monw/n. Bo CKoOJIbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopona?

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 MpoTeKaHUs peakuuu CS; () +3 Oyp=
=CO; ) + 2 SO, (1, AH,; = -1075 kI mpu cTaHAApTHBIX YCIOBHUsX. Paccumraiite TemmepaTypy
Hauana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons-K; S(CO2)= 213 Jx/mMonb-K;
S(S0,)=248 Jlxx/momnb-K.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

9. Peakuus uzer no ypaBHeHuto: 2 Hy i + S () = 2 HyS(). HauanpHas koHLEHTpanus Bogopoaa
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 TepMOJMHAMHUYECKYIO0 BO3MOXKHOCTh IIPOTEKaHUs peakuuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX ycloBHsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/monbs K; S(ZnO)= 44 Ix/moinb K;
S(S0,)=248 JTxx/moab-K.

11. HauanbHble KOHIEHTPALMK UCXOAHBIX BellecTB 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

- HaBbIKAaMM NIPUMEHEHHS OCHOBHBIX
XUMHYECKHUX 3aKOHOB B
npoeCcCHOHATILHOM 1€ TeNbHOCTH;

- [PAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOT O U
AKCIIEPUMEHTAIILHOTO MCCIIEIOBaHUS
B 00JaCTH XMMMH, HpPUBJIEKas A
WX  pEeUIeHHs] COOTBETCTBYIOLIUI
¢u3MKO — MaTeMaTUYeCKHii anmapar

Ilpumepnsle npakmuyecKkue 3a0anus 01 3auema:

1. g peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpeniennTe BO3MOXKHOE HAIIPABICHUE
CaMOIIPOU3BOJILHOTO TEUYEHHS peaklUWyd NpHU CTAaHAAPTHBIX YCIOBUSX WM TpU  Temmeparype T
=927°C, eciu TemwoBoit Y PEKT peakiuu 10 3a1aHHONH TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICTISICTCSl WJIM TIOTJIONIAETCS DHEPrusi B XOJA€ peakiuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuHu. Paccunraiite TeMiepaTypy Hadajaa peakiyH.

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

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

4. Kakwe w3 cnenyromux coneit noasepratorcs rupponnsy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?




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

HpOMe)KYTO‘IHaSI arTecranusd I10 AUCHUIIIIMHC «XUMHUS» BKIIOYACT TCOPCTUUCCKUC BOIIPOCHI,
MO3BOJISIIONINE OICHUTh YPOBEHb YCBOCHHS OOYYAIOIIMMHCS 3HAHWH, W TPAKTHYECCKUE 3aJaHusl,
BBISIBIISIFOLINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHH U BIIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa.

3ayer 1o JaHHON NUCIHILIMHE MPOBOJIUTCS B YCTHOW (opMe MO IK3aMmeHayuoHHbIm Oueram,
KXl 13 KOTOPBIX BKIIFOYAET 2 TEOPETHYCCKHX BOIPOCA M OJJHO MPAKTUYECKOE 3aJaHuE.

JIi1st osTydeHus 3a4era 1o JUCHUILIMHE 00yJaroIIUiics TOJDKeH [0Ka3aTh MOPOTOBbI YPOBEHb
chopMHPOBAHHOCTH KOMIICTCHIIUH, T.€. 3HAHHE OCHOBHBIX XUMHUYECKHX MOHSATHI U 3aKOHOB, YMCHHE
peliaTh pacyeTHble 3aJayd IMPHUMEHUTEIBHO K MaTepHaly IIPOrpaMMbl, BIAJCHUEC HaBBIKAMH
HNPUMEHEHHSI OCHOBHBIX XMMHUYECKUX 3aKOHOB B IPO(GECCHOHAIBHOMN e TeIbHOCTH.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTeYeHUe TN CIUTIIMHbBI

a) OcHoBHas JIMTepaTrypa:
1. OcuoBbl xumuu: yue6Huk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-

560c.: - (Bwicmee oOpa3oBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 01.09.2020). - Tekcr:
3JIEKTPOHHBIN.

2. Komnsma, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. I'. 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 (mara oOparenus: 01.09.2020). - MakpooObekT. - TekcT : 3IeKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Mensnuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
Mumypuna ; Marautoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. - Marnutoropck : MI'TY
um. I'. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ rturyn. oskpana. - 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 : BJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHsie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. M. Hocoa. - Marauroropck :
MI'TY wum. I'. WU. HocoBa, 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 o6pamenus: 01.09.2020). - MakpooObeKT. - TEKCT : BJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkHMCAMTENHHO-BOCCTAHOBUTEIbHBIE peakIuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocobue / JI. I'. Konsna, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ni., TaoJI. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obparmenus: 01.09.2020). - MakpooObeKT. - TEKCT : DIEKTPOHHBIN. -
Nmeercs nedarHplil aHAIOT.

4. Mumypuna, O. A. Xumunyeckasds kuHeTuka. COCTOSSHHE XUMHUYECKOTO PABHOBECUS :
npaktukyM / O. A. Mumtypusa, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4eCKUH
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. 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. -
Ceenenus goctymHbl Takke Ha CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

5. Koposun, H.B. OGmas xumus: ydel. 1yl TEXHUYECKUX HampaB. W crienl. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicu. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

B) MeToauuyecKue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHUX IPOILIECCOB: METOJAMYECKHE YKa3aHUs K
na0opaTopHbIM paboTaM MO0 JUCHUIUIMHE «XHMHsA» A 0OydarolMXcs BCEX HalpaBICHUMN
MOJITOTOBKH U CHEIMAIbHOCTEH AHEBHOU (popmbl 00ydenus / O.A. MumypuHa,; Marautoropckuii roc.
texuudeckul yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA UL
CaMOCTOSITEJIbHOW paboThl MO JUCHMILIMHE «XUMHS» JUIsl OOydarolMXCsi BCEX HalpaBIeHUMN
MOJTOTOBKM M crnenuainbHocTe Bcex (opm oOyuenuss / JLI. Komsma; Marauroropckuii roc.
texuudeckul yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
TekcT : HenmoCpeCTBEHHBIN.

3. Komsina, JI.I'. CkOpoCTh XUMUYECKUX PEAKIIUA U XUMHUYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K J1abopaTopHBIM padoTaM MO AUCHUIUINHE «XUMHUS» ISl 00YJaIOIMXCsl BCEX HAPABICHUI
MOATOTOBKU U crnienranbHocTel Beex Gpopm od0ydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckuid yH-T um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKUE
yKa3aHusl JUIs CaMOCTOATENBbHOM paboThl MO JUCHMILIMHE «XHUMHUSA» JUId OO0ydarolIuxcs Bcex
HANpaBJICHUH IMOATOTOBKH M CHEIHaIbHOCTeH Bcex ¢opm obOyuenus / H.W. Pommonora, A.IL
[TonomapeB; Maraurtoropckuii roc. Texunueckuil yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbIH.

5. Uynpoa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abopaToOpHbIM paloTaM 110
IUCHUIUIAHE «XUMUSD» 17151 00ydJaromuXxcsi BCEX HAIMPABICHUN TOATOTOBKU M CHEIHMAIBHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Maruutoropckuii roc. Texuuueckud yH-T um. ['. W.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HEenocpeCTBEHHBIMH.

6. Uynposa, JI.B. PactBophl: Meromuueckass pa3paboTka K CaMOCTOATENbHOW paboTe 1o
JUCHUIUIMHE «XUMHS» A1 00y4arolMXcs MO BCEM HAIPAaBJIEHUSM IMOATOTOBKU U CIELHUATIBHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, 2.P. Mymnuna, O.A. Mumrypuna; MarHutoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. M. Hocoga, 2017. — 26 c. —
TekcT : HenmoCpeICTBEHHBIN.

7. Konsna, JI.I'. KonmnouaHsle pacTBOpBI: METOAMYECKHE YKa3aHUs K J1abopaTopHOI paboTe 1o
TUCLHUIUIMHE «XHUMUS» A 00ydaromMXCsl O BCEM HAIPaBIEHHUSIM MOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOropcKuil roc. TEXHUYECKHA YH-T UM. [,
N. HocoBa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 c. — TekcT : HemocpeACTBEHHBII.

8. Komsama, JI.I'. OKUCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIMU: METOIMUYECKHE YKa3aHUs K
nabopaTopHoOil paboTe MO IUCHUIIMHE «XUMUS» A7 00yJaIOIIMXCsl BCEX HAIpPaBICHUN MOATOTOBKU
u crnenuanbHocTel Bcex @opm oOyuenus / JIL.I. Komsna, E.B. Tapaciok; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY nm. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsaga, JLI. OKHMCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHUE
MPOIIECCH: METOAMYECKas pa3pad0TKa K CaMOCTOSITEIBHOM paboTe s 0oOyJaromuxcsi Mo BCEM
HaMpaBJICHUsAM MOATOTOBKU M CHENHMATIBHOCTIM Beex (opm obydenus / JL.I'. Konsgna, E.B. Tapaciox,
3O.P. Mymnnaa; Marautoropcknii roc. texuudecknid yH-T uMm. I'. M. HocoBa. — Maraurtoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbI.

10. Mwumypuna, O.A. DJICKTPOXMMHYECKHE IPOIECCHI: METOJUYECKHE yKa3aHUs K
nabopaTopHoil paboTe Mo JUCHUIUIMHE «XHUMHUSA» A OOy4YaloOHIMXCsl MO BCEM HalpaBJICHUSM
MOATOTOBKM M cCHeuHaIbHOCTAM Bcex (opm obydenuss / O.A. Mumypuna, H.M. Poauonona;
Marnuroropckuii roc. Texuudueckuii yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeaCTBEHHBIM.



r) [IporpammHuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnevyenune

Haumenoanue 110 Ne norosopa Cpox AeiicTsus
JIMIICH3UN
MS Windows 7 Professional(uis ;1557 18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpodHo
7Zip cB00OOHO pactpocTpansemoe 110 OeccpouHo
FAR Manager cB000THO pacnpocTpansemoe [10 OECCPOYHO

HpO(l)CCCHOHaJILHBIe 0a3mbl JAaHHbIX H I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHBLIC CUCTEMBI

HazBanue xkypca

CcrlUIKa

DnekTpoHHas 0asza MmepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaMOHHO-aHATUTUYECKAs]
cucteMa — Poccuickuii HMHIEKC HAy4HOIO
nutuposaunst (PUHIL)

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

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EgmHoe o0kHO
J0cTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OIOJKETHOE
YUpeKIACHUE «DenepabHbIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

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

Poccuiickas l'ocynapcrBenHas oubanorexa.
Karamoru

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

OnexkTpoHHble pecypcbl OubOanorexku MITY um.
I'.11. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9. MaTrepuaibHO-TEXHUYECKOE O0ecreyeHne T CHUIIUHbI

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCIHUITIIIMHBI BKIIFOYACT!

Tumn u Ha3BaHUE AyJUTOpUHN

OcHaleHue ayuTopun

YuyebHble ayIUTOPUH TS MynbTUMEIUWHBIE CPEACTBA XpaHEHUs, Ieperadyu
NPOBECHUS 3aHATUN npeJcTaBleHust HHPOpMaluu

JEKIIMOHHOTO THIA

YuyebHble ayIUTOPUH JJI4 O6opynoBaHue 1 BBITOJIHEHUS 1a00paTOPHBIX padoT,
npoBeaAeHUs 1a00paTOPHBIX XUMHUECKas M0Cya, pEaKTUBBI,

3aHSATUH, TPYNIIOBBIX U Harnsigaeie MmaTepuansl: TaOIUIbI, CXEMBI, I1JIAKATHI.

WHJIUBUAYAIbHBIX KOHCYJIbTALUM,
TEKYIIEro KOHTPOJS U
MPOMEKYTOYHOU aTTECTAlUU

Homemenus mms [lepconanbupie koMmmbioTepbl ¢ makerom MS  Office,

CaMOCTOSITEIbHON paboThHI

BBIXOJIOM B
o0yuaromuxcs

WHTepHeT M ¢ JOCTYyIOM B DJIEKTPOHHYIO
MH(OPMAaLOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

[Tomerienust ist XpaHESHUSI U Crennaxu, cef(pl 1711 XpaHeHUsI y4eOHOT0 000pYA0BaHUS
MPOGUIAKTHICCKOr0 00CTYKUBAHHS |  HCTpyMEHTHI AU PEMOHTA J1a60PaTOPHOTO
y4eOHOro 060py10BaHHs 060pyNOBAHHUS.




