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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOEHMSI NUCHUIUIMHBI «XUMUS» sBiIgeTcs (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» Bxomutr B 0a3oByr0 dYacTh Oinoka | oOpaszoBarenbHOU
POTPaMMBI.

Jns m3ydeHus: TUCHMILIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS M BIaJcHUSA, CHOPMUPOBAHHBIC B
pe3yibTare TONydeHUs: cpeaHero (MmojaHoro) oOmero oOpa3oBaHMs MO AWCIHUILTUHAM «XUMUS,
«®Duzukay, «MaremaTuka.

3HaHUS W YMCHHS CTYACHTOB, TOJyYEHHBbIC MPH HM3YyYCHUH JAHHOW TUCIUIUIMHBI OyIyT
HEOOXOMUMBl MM TMpU JajbHEHWIIeM M3y4YeHUU TaKuX [AUCHUIUIMH, Kak «be3omacHoCTh
KUBHENCATCIILHOCTHY, «MeTajuInuecKkue  KOHCTPYKIuu», <« 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
KOMITETEHINH

OIlK-1
CIOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHBIX NUCUUIUIMH B NPOQEeCCHOHATbHON
NeSTeNbHOCTH, NPUMEHSATh  METOAbl  MaTeMaTM4YecKoro aHajliu3a M MaTeMaTU4ecKoro
(KOMIIBIOTEPHOT0) MOAEIUPOBAHNUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO HCCIIEI0BAHUS
3HarTb - OCHOBHBIE 3aKOHBl MaT€MaTHMYECKOrO 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 - pemaTh pacyeTHbIE 3aJa4l MPAKTUYECKOTO COJIePIKaHNUs;
- pemaTh pacyeTHble 3aJauydl C UCIOJb30BAHUEM MAaTEeMaTHUECKOTrO
(KOMITBIOTEPHOT0) MOJIETUPOBAHUS
- TNPOTHO3MPOBATH BO3MOXHOCTb IPOTEKAHUS CaMOIIPOM3BOJIBHBIX
MIPOLIECCOB B PA3IMYHBIX XUMUYECKHX CUCTEMAX;
- COYETATh TEOPHUIO U MPAKTHUKY JJIsl PELICHUs] MH)KEHEPHBIX 3a/1a4
Bnagers - HaBbIKAMH  MAaTeMaTHYeCKOro aHajlu3a M  MaTeMaTHYecKOro
(KOMIBIOTEPHOT0) MOJIEIUPOBAHUS B MTPO(HECCHOHAIBHON AEATENbHOCTH,;
- MeToJaMH  MaTeMaTW4YecKoro aHajiu3a U MaTeMaTU4yecKoro,
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO UCCIIEOBAHUS IPUMEHUTEIBHO
K Mpo(ecCHOHAIBHOM 1€ TEeNbHOCTH




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINHU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OIIK-2

CITOCOOHOCTBIO BBISBIIATE €CTCCTBCHHOHAYYHYIO CYIIHOCTH npo6neM, BO3HHKAOIMMUX B XOAC
HpOI’I3BOI[CTB€HH0171 ACATCIIBHOCTH, NPHUBJICYb IJId HUX PCIICHHUA COOTBCTCTBYIOH_[I/If/'I (1)I/IBI/IKO -

MaTeMaTHYEeCKUI alrrapar

3HaTh

- OCHOBHBIE XUMHUYECKHE MOHATHS, IT0JI0KEHNUSI U 3aKOHEL;

- COBPEMECHHBIC HAMPABJICHHS PAa3BUTHS HAyYHBIX TCOPHIA;

- METOJIbI TEOPETHUYECKOTO M SKCICPUMEHTAILHOTO HCCICIOBAHUS B
0071aCTH XUMHH

YMmers - pelaTh pacyeTHbIE 3a/1a4M IPUMEHUTENILHO K MaTeprally IIpOrpamMmsl;
- IIPOrHO3UPOBATH BO3MOMKHOCTb IIPOTCKAHUS CAMOIIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX;
- COYETaTh TCOPUIO U NPAKTUKY [ PEILCHKS MHXKECHEPHBIX 33184
Bianers - HaBbIKAMM IPUMCHEHUS OCHOBHBIX XHUMHYECKMX 3aKOHOB B

npodeccnoHanbHOM eATEIbHOCTH,

- MPAKTUYECKHMMHU HABBIKAMHU TEOPETUYECKOTO U KCIIEPUMEHTAIBHOTO
UCCIEeIOBaHUs B O0OJIAcTH XUMHH, MpHUBIEKas Ui UX peIIeHus
COOTBETCTBYIOIINH (PU3MKO — MATEMAaTHICCKUI armapaT




4. CTpyKTYypa U cofepKaHMe JUCHUILIHHBI

OO01mast TpyA0€MKOCTh TUCHIUTUIMHBI COCTABIISCT 2 3a4STHBIX SIUHUIIBI 72 aKaJl. yaca:
— KOHTaKkTHas pabora — 8,7 akaj. yaca:

— ayauropHas — 8 akaj. Jaca;
— BHeaynutopHas — 0,7 akaj. yaca;

— camocTosTenbHas pabora — 59,4 akan. 4aca;
- MOJITOTOBKA K 3a4eTy — 3,9 akaj. yaca
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1. Xumuueckasi TepMOIMHAMHKA 1 9 - peleHre KOHTPOJIbHOM paboThl. |3aluTa KOHTPOIbHOM OIIK-1,
- CaMOCTOSATEIIbHOE U3YYEHHUE paboThL. OIIK-2
y4eOHOM ¥ Hay4YHOM JIUTEepaTyphl. -3yB
2. XumuyecKast KHHETUKA 1 9 3anyra KOHTPOJIBHOM OIIK-1,
paboTHI. OIIK-2
- peleHre KOHTPOJIbHOM paboThI. -3yB
- CaMOCTOATEIBHOE U3Y4YEHUE
y4eOHOI 1 Hay4YHOU JUTEepaTypHl.
3. PacTBOpBI 1 2 2 10 - ohopMIIEHHE OTYETA TIO 3amuTa 1a60paTOpHON OIIK-1,
naboparopHoii pabore; paboTsL. 3amuTa OIIK-2
- penieHrue KOHTPOJIBbHON PabOThI. |KOHTPOJIBLHON PaOOTHI. -3yB
- CAaMOCTOATEIbHOE U3YUYEeHUE
yueOHOW 1 HAyYHOU JIUTEepaTyphl
4. lucniepcHbIE CHCTEMBI 1 2 2 10 - opopmiieHHE OoTYETA 1O 3amuTa 1a00paTOpHOit OIIK-1,
nabopaTopHoO# pabdoTe; paboThl. 3amuTa OIIK-2
pelieHre KOHTPOJIbHON pabOTHI. - |KOHTPOJIEHOU PaOOTHI. -3yB
CaMOCTOSITEJIbHOE U3yUCHHE




AynutopHas

—_
KOHTAKTHAas N =
Q )
pabora g 3 = =
(B aKan 4 F dopma TEeKyIIero KOHTpons | £ =
Pasnen/ Tema é qacax). = 5 Bua camocrosrensnon YCIIEBAEMOCTH U E 55
= .
JUCIUTIAHBI & S < paboTsI MIPOMEXYTOUHOMN = S qE
: 23]
= 5 E STt arTecTaluu 2 & S
2| §& Z 5 S
5| g2 S 8 S
0]
= e 3 S ~
a
y4eOHOH ¥ HAyYHOH JINTepaTyphl
5. OKHCANTENEHO-BOCCTAHOBUTENbHBIE| 1 10 - peleHre KOHTPOJIbHOM paboThl. |3aluTa KOHTPOIbHOM OIIK-1,
IIPOIIECCHI - CAaMOCTOSTEIPHOC U3YUYCHUE paboTHI. OIIK-2
yueOHOW U HAyYHOU JTUTEepaTyphl -3yB
6. DIIEKTPOXUMUYECKHE CUCTEMBI 1 11,4 - peleHrne KOHTPOJIBbHOM paboThl. |3aluTa KOHTPOJIBHOU OIIK-1,
- CAaMOCTOSATEIBHOE U3YICHUE paboTEI. OIIK-2
yueOHOW U HAyYHOU JTUTEepaTyphl -3yB
7.1loaroroBka K 3a4eTy 3,9 -CaMOCTOATEIbHOE U3YYEHUE 3aueTr OIIK-1,
y4eOHOI1 ¥ Hay4HOU JUTEPATypHl, OIIK-2
KOHCTIEKTOB JICKIIUH -3yB
HToro nmo fucmuiinue: 1 4 412 59,4 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaauIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayIuTopuel, JeKIui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH 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 pPeIHTh. Takas JEeKIHs MPeCTaBseT COOOW 3aHATHE, Mpenrojararomee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTA, KOTOPBIM MO3BOJISIET Haubosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcsl B X0/e JIabopaTOpHBIX paboT, B X0 KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMPEABAPITH MHCTPYKTAXKEM I10 MpaBHiiaM Oe30macHoi padoThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHH HCHOJB3YETCSI METOJ KOHTEKCTHOro OOy4deHMs, KOTOPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOyueHus (mapHyro paOoTy) Tpex BHUAOB: CTaTH4YecKas Mapa, JWHaAMuYeckas Iapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTosTenbHas padoTa o0ydaroluxcs SBISeTCsS OJHUM U3 Hanbosee 3((HEKTUBHBIX CPE/ICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOpPHBIX pPadOT, MOATOTOBKAa K MPAKTUKYMY, H3y4deHHE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U OJIFOTOBKY K PYO€KHOMY M 3aKIIFOUUTENIbHOMY KOHTpOJIt0. [Tomumo sToro, oOydaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE NTPE3eHTALUIA.

CamocTrosTenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHME 3aJaHui  pPENpOAYyKTHUBHOIO  XapakTepa IO alrOpUTMYy, HPEIJIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHHUH, HaBBIKOB, I[IOJYYEHHBIX IIPU M3YYEHHM Kypca HapsAay C BbISIBJICHHUEM CTEIEHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyyarolmuMmcsi TNpeAsararoTcsi TECThl M 3aJaud B O3JEKTPOHHOM BHUIE, 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 nononHenun x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HMPOMTH B AMCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmiectBa. OH cocTouT U3 ABYX uacteil. [lepBas M3 HUX paccKas3bIBaeT O TOM, KaK XUMHS OObSICHIET
OKPYKaIOIIMA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK MAYT XUMHYECKUE DPEAKLUM, KaKHUE
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIIMSET HA KU3Hb OOLIECTBA U YIYyYIlIaeT IOBCEJHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaxX. ExeHenenbHble 3aHATUSA OyAyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CIIeUaIbHON MOArOTOBKH U PACCUYNUTAH Ha IHUPOKYIO aYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecleYeHHe CAMOCTOATEeIbHOH padoThl 00yYAOIIHUXCS

CamocrosaTrenbHass paboTa oOydaroUIMXcs MOApa3fensercs Ha ayAuTOpPHYIO, KOTopas
MIPOUCXOJUT KakK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W HA IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOATOTOBKU CTYAEHTaMHU OTYETOB MO JIAOOPATOPHBIM
3aHATHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHass paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIEHUE
TECTUPOBAHUSA MO KAXKJAOMY pa3Aeily JUCUUIIIUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl HAa KOTOpPHIE TPEOYIOT TIyOOKOr0 TMOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpeaaraercs 4eThlpe BapuaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA MyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOAUMHAMHUKA

B Ttecrax mo Teme «Xumudeckas TEpMOAMHAMHUKA»: MEPBBIE MIECTh 3a/laHUN 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) MPOIYKTHI XUMHYECKOU PEaKIIHI
B) PpEaKIMOHHBIN cocyl



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. CrangapTtHble TeTuioBbie 3((HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct

5. Kakue u3 IpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
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/Mo01b
r) 1/2H,+1/2 I,=HI, AH = 26 K]I»/Monb

6. Kakas u3 HanmMcaHHBIX HUXKE peaKkIuil OTBEYaeT TEeIUIoTe oOpa3oBaHus okcujaa a3ota ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O = NO
6) N+ 1/20,=NO r) NH3+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 HAIpaBICHUE
CaMOTIPOM3BOJILHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temmeparype 627°C.

BemectBo AH®9s (KIx/MOB) S°9s (Jx/Monmp*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEpaType
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) YBEJIMYMBACTCS B) HE YMEHbBIIIAETCs
0) yMeHbIlIaeTCst T') HE 3HAI0
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 «XuMuueckas KHHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U IMSATOE
3ajaHusa oneHuBaroTca B 0,5 Oaira; mecroe, ceAbMOE, BOCEMOE, AEBATOE M JeciAToe — B 1 Oami, a
OJMHHAAIATOE — B 2,5 Oaiia.



Tect Ne 1

1. Pazgen xumuu, U3y4arouiuii CKOPOCTH U MEXAHU3MbI XUMUYECKUX PEaKuii, Ha3bIBaeTCs
a) XUMHUYecKasi TepMOIUHAMUKA
0) TepMOXHMHUS
B) XMMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOyeTCsl OJTHO U3 UCXOHBIX BEIIECTB
0) U3MEHEeHNe KOJIMYECTBA BEILIECTBA PeareHTOB (WK MPOAYKTOB) PEAKIMK B €IMHUILY BpEMEHU 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 kakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMHUECKHUX PEAKIIHii?
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) K = [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\

X0/Jl peaKuuu

B) 3

v

9. UYt0 MOXHO CcKa3aTh O PEaKIuu, U300paKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEePMHUYECKasl PEaKIIHs

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

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

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

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YpPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu” + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

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

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApPOCYyib(paTa KalblUs WU BOJBL, CymMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacTBopuMOCTh OKcanaTa cepebpa pasHa 3,27-107 1/ 100r H,O. Omnpenenute MpoM3BencHHE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 7107151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

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

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. M3BecTHO, UTO BOJHBIE PACTBOPHl MHOTHX COJIEHl MOTYT MMETh IIEIOYHYIO MIIU KHUCIYIO Cperdy.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit
2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH
4) THaPONU3 COJei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
11 2)7 3)0 4) 10



MaruauToropckuii Texuuueckuii yauusepcuteT uM. ['.11.Hocosa
JAucnepcHble CHCTEMBbI

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

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

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

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopua Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

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

5. Ilpu B3ammopmeiictBuu 20 mu 0,001H nutpata csununa (1) ¢ 10 ma 0,02H cynedara xamus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe kon0Ob1 HatUTO 10 50 MIT 3071 THAPOKCH A *kele3a. J[ist Toro 9ToOBI BEI3BATh KOATYJISITUIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

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

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa UK 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 TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEITHYHBACTCSI
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, HAXOIAIIUECS B CPEIHEH YaCTH MEPHOANICCKON 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 kanust B OBP, npoTekaroniux B KMUCJION cpejie, BOCCTAaHABIMBAETCS IO ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciienuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 pHUIMEHTOB B peaKinu, IPUBEICHHON B Borpoce 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

3HeKTp0XI/IMI/I‘lECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 0asia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro siaemeHta MQIMQgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJIe MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
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. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAuIn B TeueHue 20 cek 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 (GpUIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYEeCKUX JOMAIIHUX 3aJaHUl JJ15 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

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

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

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cJI TeIrI0BOM 3((EeKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCS. YKaXHUTE: a) BbIIENAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoO(ry = Ca(OH); () + CoHos (1), momb3ysice
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

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

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

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

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomamiHem 3amaHuu 1Mo TemMe «XHMMHWYeCKas KMHETHKay»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYMNHUT B PEAKIHIO IpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BELIECTB M KOHCTAHTY PABHOBECHUSI PEaKIIMU:
Fe (7 + H20 ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO () = CO;2 (y + Hy () HavanbHbIE KOHUEHTPALUH
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 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 XUMUUYECKOT0 PABHOBECHS ATUX PEAKIIMA: a) TIPU TOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

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

3amaua Nel

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

PaccuuraiiTe: a) MaccoByl JONIO0 BeIIECTBA B pacTBOpe; 0) MONAPHYI KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

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

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



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

3amaga NeS

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

3amaua Ne6

Haiimure 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
3ajava orieHuBaercs B 1,5 6anna; Bropas — B 2,5 6amia; Tpetbst — B 1 6ai.

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

VYKaxuTe TUN KaXXI0H peaklvu.

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

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

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

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

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

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

ypaBHEHHE TOKOOOpPAa3yIOIIel peakiiy, MPOTEKaIoIe Mpu paboTe ralbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTMOHOB MeTa/ula B KaroAHOM pacTtBope, npu Kotopod OJIC raapBaHMYECKOTO 3JIEMEHTA
ymensiutes Ha 0,02B.
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3amaga No2

IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,
MPOTEKAIOIINX MPH IJIEKTPOXMUMHUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucmoit cpeae; 60) BO
BJIQKHOM BO3/yXe.
Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJIIPHOE YPAaBHEHUE PEAKIUU, IPOUCXOISIIEH MTPU AIEKTPOIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMEHBIIICHHS BBIX0J1a METAJLJIA I10 CPABHEHHUIO C PACUETHBIM.

KoHTpoJibHbIE BOPOCHI 10 TEMaM
KoHTpoJsbHbIE BONPOCHI 110 TeMe «XUMHYecKasi TEPMOAUHAMUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: ITOHSITHE CUCTEMBI, BUJIBI CUCTEM.
TepmoanHaMudyeckne napameTpsl U QyHKIIUH COCTOSTHUS CHCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUSA KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIIN 00pa30BaHMs BELIECTBA.
TermnoBoit 3¢ddexr xmmuyeckoit peakuuu. DakTOpbl, BIUAIONME HA TEMJIOBOM
XUMHUYECKON PEaKLMH.

Tepmoxumust. 3axoH ['ecca.

CrnencrBus u3 3akoHa ['ecca.

DHTponus KaK (YHKIHS COCTOSTHUSI CHCTEMBI.

Bropoii 3aKk0H TEpMOIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['n66ca.

Hamnpasnenne caMonpon3BOIBHOTO MPOTEKAHNUS] XUMHUECKUX PEAKIIUM.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «XHMHYECKass KHHETHKA»

XuMHUecKass KWHETHKa. CKOpOCTI) XHUMHYCCKOH pP€aKkuu U METOJbI €€ PCTYJIUPOBAHUS.

s dekr

Bausaue KOHICHTpAIMKU HAa CKOPOCTH XUMHYECKOMN peaknuun (38.I(OH HeﬁCTBYIOLHHX MaCC).

Binustnue Temneparypsl Ha CKOpoCcTh XuMmuueckout peakmuu. [Ipasuino Baut — [N'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

DHeprusi akTUBaIMu. Y paBHEeHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHepreTuYecKas JuarpamMmma.
Kpuas Maxkcenna — bonbiimana. DHepreTnyueckuii 6apsep.
Karanutuueckue cuctemsl.

Bnnsnane kaTanu3aropa Ha CKOPOCTb XUMHYECKOW PEaKIINHU.
I'oMOreHHBIi U TeTEpOreHHbIN KaTalus.

KonebarenbHble peakiuu.

Xumuyeckoe paBHoBecre. OOpaTUMbIe U HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XUMHYECKOTO0 paBHOBECHS.

Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle—Illarense.
BinsiHue KOHUEHTpALMK, TaBIEHUS U TEMITEPATYPHI.

®a30BbIE pABHOBECHUS.

®a3oBble AUArPAMMBI JJISI OTHOKOMIIOHEHTHBIX CUCTEM.
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KonTposabHbie Bonmpockl 1o TeMe «PacTBopbDy

[TonsiTue pactBopa. PactBopuMoOCTh BelecTBa. PacTBOpMMOCTSH rasa.

PactBopsl. CrnocoObl BBIpaKEHHsSI KOHIIGHTPALIMM pAcTBOPOB (MaccoBas JI0Jis, MOJIIpHAs
KOHIEHTpAIUs1, MOJISIPHAs KOHLEHTPALKMs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

Komnurarusasie cBOMCTBA pacTBOPOB. M 1eanbHbIi pacTBOp.

3akonsl Payns: [ (Tonomerpudeckuii) u 11 (30yITHOCKOTMYECKHA ¥ KPHOCKOITMYECKHH ).

OcMmoc. Ocmotrueckoe napieHue. CxemMa 0CMOMETpA.

KucnotHo-ocHOBHBIE B3aUMOACHCTBUS BELIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSTHUS U IMOJIOXKEHUS TEOPUU
Appenuyca.

Huccoumanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3pPEHUS HMOHHON Teopuu AppeHuyca
(mpumepsl).

Crenenp auccoruanyu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Jucconmarus ciadbix 37eKTpoauToB. KoHCTaHTa AMCCOIUAITI.

3akoH pazoasieHuss OcTBagbia.

Peakninu noHHOTO 0OOMEHA MEXAY JIEKTPOIUTAMHU (Ha MpUMEpe peakuuii o0pa3oBaHus ci1adoro
JIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousBeneHue Boasl. BogopoHbiid U THIPOKCUIIBHBIN TOKA3aTENH.

I'mpponus coneit. Tunel ruapoIn3a CoJeH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIECCa THIPOIH3A.

@®akTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIHN3A.

KOHTpOJIbeIe BOIIPOCHI IO TEME «I[ncnepcnme CHUCTEMBID»

I'ereporennsie cMecH. JlucniepcHbIe CUCTEMBI.
Hucnepcaocts. Kinaccudukanuu qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInopuabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus! KOJTOUTHBIX PACTBOPOB.

CtpoeHure KOTOUTHBIX YaCTHL.

IIpaBuno dasguca — [leckosa.

Y CToNYMBOCTh KOJUIOUAHBIX cucTeM. CTaOUIN3aTopshl.
Koarymnsamus mmoduiabHbIX U THO()OOHBIX KOJUIOMIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsauust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — I'apau. Koarynupytomas crnocoOHOCTb.
OnTnyeckue cBONCTBA KOJJIOUJHBIX PaCTBOPOB.
DNeKTpUUecKHe CBOICTBA KOJUIOUHBIX PAaCTBOPOB.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «OKHCINTEIBHO-BOCCTAHOBHTEIbHBIE
npouecch»

OCHOBHbIE IOHATHUSI TEOPUU OKUCTUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKITHI.
OKHCINTEIIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxueiiine OKHUCIUTENN U BOCCTAHOBUTEIH.

THuIbI OKMCIUTETBHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TTPUMEPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBINA MOTEHIUA.

VYpauenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HanpaBneHHe OKHUCJIUTECIIbHO-BOCCTAHOBHUTCIIbHBIX peaKquI.

KOHTpOJIbH])Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I'ICCKI/IC CUCTEMBD»
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DIeKTpoXuMUYecKre cucteMbl. Kinaccuukanus 3IeKTPOXUMHUYECKHIX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MEeTaul — pacTBOPY.
IManpBarmveckmii 3emeHT Jlanusmasa — Skoowu.

DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3Mepenne SIEKTPOIHBIX MOTEHIUAIOB. Psia  cTaHAapTHBIX BJIEKTPOJIHBIX MOTEHIUAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKCHHI.

VYpaBuenue HepHcra.

DJIEKTPOIN3 PacIuIaBOB U pacTBOPOoB. KaTomHbIe M aHOIHBIE TTPOLIECCHI.

OO0beauHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

Koppo3zus metamnos. Knaccudukanys Koppo3nOHHBIX IPOILIECCOB.

XuMuyeckasi Koppo3usl.

DJIEKTPOXUMHUYECKasE KOPPO3UsA. AHOJHOE OKHUCICHHE METalJla U KAaTOJHOE€ BOCCTAaHOBJICHHE
OKHCJIUTEIA.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOC(HEPHOM KOPPO3UH.

CKopocTh KOppO3uH.

3anmra METaJJIOB OT KOPPO3UH.

3aluTHBIC TOKPBITUS.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUThI OT KOPPO3UHU METAJLIOB.

XYUMHUYECKHE NCTOYHUKH TOKA. | allbBaHMYCCKHI1 DJICMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XuMHYeCcKre HCTOYHHUKH TOKA. TOIUIMBHBIC 3JICMCHTHI.



7. OueHoYHbIE CPeACTBA IJIsl NPOBeeHUS POMEKYTOYHOM aTTeCTAMHU
HpOMe)KYTO‘-IHaSI arrecraiusa UMCCT LECJIbKO ONPCACINTL CTCICHDL AOCTHIKCHUS 3alVIAHUPOBAHHBIX PCE3YJIbTATOB O6y‘-ICHI/I$I 110 AUCHUIIIIMHE 3a
oTpezieNIeHHBIN Mepro 00ydeHHUS.

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUSA NMPOMEKYTOUYHOM aTTeCTAIlUN:

CTpyKTypHBIH
PYKTYP [Tnanupyemblie pe3ynbTaThl
3JIEMEHT OneHoyHbIe CpeaCcCTBa
oOydeHus
KOMTICTCHITHH
OIIK-1
CHOCOOHOCTBIO  HCIIONIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCHUIUIUH B TNPOQPECCHOHATBHON JESITeIbHOCTH, MPUMEHATh METOJIbI

MaT€MaTH4YCCKOro aHajim3a 1 MaTeMaTH4YCCKOIro (KOMHI)IOTepHOFO) MOACIUPOBAHUSA, TCOPECTHICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICIOBAHMA

3HaTh

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

- METO/bI TCOPETUICCKOI'O u

AKCIIEPUMEHTATBHOTO HCCIEIOBaHUS
COBPEMEHHEIC HaTpaBIICHUS
pa3BUTHS HAYYHBIX TEOPHIA;

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

Hepeueub meopemu4ecKux 60npocos K 3auenty.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKHM: CHCTEMA, TEPMOJMHAMUYECKUE IapaMeETpPhl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKHY.

DHepreTuka XMMMUYECKUX IPOLIECCOB.

OHranbnus. 3akoH 'ecca u cieAcTBUS U3 HETO.

OHnTponus. YpaBHeHue bonpiiMana. Bropoii u TpeTuit 3aK0HbI TEPMOAVMHAMHUKH.

Ouneprus ['n66ca. HampaBneHns XMMHYECKUX IPOIIECCOB.

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

CKOpOCTbh peakMu U METOIbI €€ PETyJINPOBAHHUS.

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

OHeprus akTUBalLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHNE AppeHuyca.

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

. KaranuzaTopsl 1 kaTanuTUueCKUe CUCTEMBI. [ eTepOoreHHbI KaTaius.

. XuMU4ecKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO PaBHOBECHSI.

. Cmemienne xumuueckoro pasHosecus. [Ipunnun Jle [larense.

. PactBopr1. CriocoOBI BeIpaXKeHUsI KOHIIEHTPAIIUN PACTBOPOB.

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

pazbaBnenust OcTBaIbaA.

. Jluccouumanust KUCIOT, OCHOBAHHM, coei. AM(OTEpHBIE IEKTPOJINTHL.
. PactBopumocts. [IpousBeneHue pacTBOpuMOCTH. YclioBUE OOpa30BaHMsI U 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. Kimaccudukarms. JInopunpabie 1 110(G0OHBIE KOJUIOUIBI.

21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsius KOJUIOHIHBIX PAaCTBOPOB.

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

DneKkTpoxuMHuieckue cucteMsl. 3akoHbl Dapanes. DNeKTpoAHBIA TOTEHIUA.
[ManpBanmveckwmii amement Jlanuamsa Axkoou.

DIEKTPOXUMHUECKHUE CUCTEMBI: 3JIEKTPOJIU3 paciiaBoB. [I[puMeHeHe 37eKTPoIu3a.
OnexTponan3. AHOIHBIA U KaTOAHBIN MPOLIECCHI NIPU JEKTPOIN3E pacTBOPoB. [IpumeHeHue
AIIEKTPOJIN3A.

28. Kopposus. Bunsr koppo3uu. CriocoOb! 3alIMThl METAJUIOB OT KOPPO3HUHU.

24,
25.
26.
27.

YMmers

- peuIaThb paCUYCTHBIC
IPAaKTUYCCKOI'0 COACPKAHUS,
- pelarb pPaCyYCTHBIC 3adaun 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. HamucaTh S1EKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
HOHOB MeTaiuioB pasHsr: [AI**]=0,001 monb/i1, [C0%*]=0,1 Mous/iL.

2. Hanmncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOys; NaySOq,
ZnC|2.

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

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

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 v Ca(OH),. IlnoTHOCTH pacTBOpa
1,14 r/mn. Paccunraiite: o(Ca(OH)); Cym; Cox; Cy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

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

6. HamucaTh SJ€KTpPOHHBIE YypaBHEHHUsS ODIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOH
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHHYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peakliii, HAaKCaB UX B MOJIEKYJIIPHOW U MOHHOM dopMax:

NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO,4 —-.
8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKyIsipHOM U HoHHOM Buze: Al(SO,)3, KCI,




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHIIUH
Na,SOs.
9. Hanucarb 3J€KTPOHHBIE YpaBHEHHUS AJIEKTPOJIHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpasyromei peakuuu, BeMUCIUTh JJIC rajpBaHHYECKOro 3JIEMEHTA, €ClIM KOHLEHTpalUu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/1, [Cu*]=1,0 Moub/.
10. Cynbdar amomunans maccor 36,4 T pactBopwin B 100 T Boasl. [I10THOCTE MOTyd4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.
11. Hanucare 37eKTpOHHBIE YPaBHEHHs 3JEKTPOJHBIX IPOLIECCOB, YpaBHEHUE CyMMapHOH
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [Ag']=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 npakmuueckue 3a0anusn 0Ona 3auema:
aHanM3a u MaTeMaTu4ecKoro
(KOMITBIOTEPHOT'0) MOJIEIMPOBAHUS B 1. 301p runpokcuaa Maraus nomyden myrem cMemmBanusg 0,02 1 0,011, pactBopa MgCly n
npodeccuoHanbHol nestensHoctd; | 0,028 1 0,005 H. pactBopa NaOH. Ompenenure 3apsj 4acTHIl MOJYYEHHOTO 30Ji1 M HANUIINTE
- METO/IaMH MaTeMaTH4ECKOT0 (bopMyIly €ro MUIIEIUIBI.
aHaJIM3a U MaTEMAaTUYECKOTO, 2. PaccuuraiiTe 3J€KTPOABMKYIIYIO CUIY U ONpEJeNUTe HalpaBlIeHUE CaMOINPOU3BOJILHOIO
TEOPETUYECKOTO U NPOTEKaHUs peakUuu TMpU CTaHJAPTHBIX YCJIOBUSAX, MCIOIb3Ys 3HAYEHUS OKHCIUTEIbHO-
AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS | BOCCTAaHOBUTENBHBIX MoTeHuanoB HJ + H3PO, — J; + H3PO3 + H,0.
MIPUMEHUTEIBHO K 3. IlpuBenTe CXEMBI SJEKTPOIHBIX MPOILIECCOB U MOJICKYIISIPHBIE YPaBHEHUS PEaKIIHA,
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.
CrpykrypHbiit | [lnanupyemsblie pe3yabTaThl Ouenounvie cpeocmea
JJIEMEHT 00y4YeHHs




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

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

3HaThb

- 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 TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE IapaMeTphbl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBblil 3aKOH TEPMOINHAMUKH.

DHepreTuka XMMUYECKUX MPOLECCOB.

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

OuTponus. YpaBHeHue boabiimana. BTopoii u TpeTuil 3aKoHbl TEpPMOIMHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckass kuHeThka. CKopocTh XUMHUecKol peakiuu. CpeaHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpupasi.

CKOpOCTb peakiMy U METOJIbl €€ peryIupoBaHHMsL.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasuno Baut-T'odda.

DOHeprust akTUBaMKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

. KaTtanuzaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kKaTanuTHUECKHE CUCTEMBI. [ €TepOreHHbIN KaTallus.

. XuMu4eckoe papHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBOpb1. CiocoOBbI BeIpakeHUs KOHLIEHTPALlUU PacTBOPOB.

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

pazbaBnenust OcTBaIbaA.

Jucconnanus KUCI0T, OCHOBaHUH, coneil. AMpOTepHbIE HIEKTPOIHTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE 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.
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oOyueHus
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23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBa BemlecTB. Kiaccubukanus OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbI Dapanes. DIeKTpOoAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpuMeHenue anekTponusa.
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. Onpenenure 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 x/monbK; S(CaCp)= 70 [Ix/mons K;
MIPOTEKAHUS camorpou3BodibHBIX | S(CO)=197 dx/mons-K.
MIPOIIECCOB B Ppa3IUYHBIX 2. CocTaBbTe YpaBHCHHSI OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

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

KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

3. Onpexnenure TepMOIMHAMUYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ) + 2 HyO) =4
HCl + Oy (ny, AH; = 115,6 x/[x npu cTaHIapTHBIX ycloBHsAX. Paccumraiite Temmeparypy Havaia
peakmun, ecaun S(Cl2)=223 Jx/mons K; S(H20)=189 [x/mons-K; S(HCH= 187]x/moibK;
S(02)=205 Tx/moinb K.

4. HamucaTh ypaBHEHHUs peakiuii Tuapoin3a B MojiekyasipaoM u nonaom Buze: CrCls, NaNOs,
K2CO:s.

5. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMA:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HoO —.

6. I'omoreHHas peakuus NpoTeKaeT Mo ypaBHeHUt0 H; ) + b ¢ = 2 Hl). HauambHas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo CKOIbKO pa3 HM3MEHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

7. B 640 mn Boas! pactBopuiu 160 r xmopuaa xenesa (I1I). [InoTHOCTS MOTY4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmj N(FeCls) u N (H20); T.

8. Onpenenurte TEPMOAUHAMUYECKYIO BO3MOXKHOCTH MpOTeKaHUs peakiuun CS; () +3 Oypn=
=CO; ¢y + 2 SO, (1, AH; = -1075 kI mpu cTaHAApTHHIX ycloBUsX. 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 Jlxx/momnb-K.
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9. Peakuus uzer no ypaBHeHuto: 2 Hy i + Sy () = 2 HyS(). HauanpHas koHLeHTpanus Bogopoaa
2 Moub/11, cephl 1,5 Moinb/n. Onpenenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEaKIIMA K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bojgopoaa?

10. Onpenenute TepMOJMHAMHUYECKYIO BO3MOXKHOCTb IIPOTEKaHUs peakuuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHzapTHBIX ycioBusAX. Paccuuraiite 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 UCXOIHBIX BemecTB B peakiuu: 2 SO ) + Oz () = 2 SO3 () OblIn
paBusl 1,8 Monb/1 SO; u 2,4 Moinib/n O. Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMKU K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

12. B pactBope optodochopHoit kucimoTel Maccod 1200 r m mmotHocTthio 1,153 r/mn
conepxwurcs 312 r H3POy. Paccunraiite: o(H3PO,); Cy; Cox; Cry N(H3PO4) 1 N (H20); T.

Bnaners

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

- MPAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHOTO MCCIIEIOBaHUS
B 00JaCTH XMMMH, HpPUBJIEKas A
WX  pEeUIeHHs] COOTBETCTBYIOLIUI
¢u3MKO — MaTeMaTUYeCKHii anmapar

Ilpumepnvie npakmuyeckue 3a0anus 01 3auema.

1. g peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAIIPABICHUE
CaMONIPOM3BOJILHOTO TEUYEHMs PEAKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoii ekt peakuu 10 3aJaHHON TeMIEPaTyphbl HE UBMEHHUTCS. YKaXKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJE peakuuu; 0) NMpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuU. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BeIpa3uTe yepe3 KOHLEHTPALUU PEareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOIINUX PEAKIMH
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TeMIIepaTyphl, €CIIM JaBJIeHUEe MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. Ckonbko MWIIMIUTPOB 96%-HOro pacTBOopa CepHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/min
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakme wu3 crnepyromux conedl moxaseprarorcs ruapomusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe HOHHBIE M MOJEKYJSPHbIE ypaBHEHHUS THAPOJM3a COOTBETCTBYIOMMX coiyeil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?




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

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONIME OLEHUTh YPOBEHb YCBOGHHUS OOYYAIOIIMMHCA 3HAHUH, W TPAKTUYECKHE 3aJaHus,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, O0YUYaIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHHUS] HHPOPMAIIMH, HE MOXET IM0Ka3aTh HHTEJIEKTYyalIbHbIE HABBIKH PEIIEHUs MTPOCTHIX 3a]a4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI
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560c.: - (Bwicmee oOpasoBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 01.09.2020). - Tekcrt:
3JIEKTPOHHBIN.
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B) MeToauyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHYECKUX IIPOLIECCOB: METOAMYECKHE YKa3aHUs K
na0opaTopHbIM paboTaM MO JUCHMIUIMHE «XHUMHA» A8 OO0YydYarolUXcs BCEX HaIpaBIeHUN
MOJITOTOBKH U CHEIMaNbHOCTEN AHEBHOU popmbl 0O0yuenus / O.A. Mumrypuna; MarHUTOTOpPCKHiA TOC.
texuudeckul yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocosa, 2016. — 11 c. —
Teker : HernocpeICTBEHHBIN.

2. Komsama, JLI. Xumuyeckas TepMOAMHAMHUKA: METOJWYECKHE  YKa3aHWUS IS
CaMOCTOSITENIHOW paboThl MO JTUCHMIUIMHE «XUMHs» JUIs OOy4yarolIMXCsl BCEX HalpaBJICHUI
MOATOTOBKM W crenuaiabHocTel Bcex (opm oOyuenuss / JLI'. Komsma; Marautoropckuii roc.
texuudeckul yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Teker : HernocpeICTBEHHBIN.

3. Komsina, JI.I'. CKkOpoCTh XMMUYECKUX PEAKIIUA U XUMHUYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K JJabopaTopHBIM paboTaM MO JUCHUIUIMHE «XUMHS JJIs 00y4aroIuXcs BCeX HalpaBIeHUN
MOATOTOBKHU U crienuaibHoCcTel Becex ¢popm oOyuenus / JI.I'. Konsaa, E.B. Tapactok; Marautoropckuit
roc. rexuuueckuid yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHusl JUIs CaMOCTOATENbHOM paboThl MO AUCHUILUIMHE «XHUMHUSA» JUIs OOy4aroIIMXCsl BCEX
HaNpaBJICHUH MOATOTOBKH M CHEIHabHOCTeH Bcex ¢opm obOyuenus / H.W. Pommonora, A.IL
[TonomapeB; Marauroropckuii roc. rexuuueckud yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbIH.

5. Uynpoa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abopaTOpHbIM paboTaMm 110
IUCHUIUIAHE «XUMUS» 7151 00y4JaromuXcsi BCEX HAIPaBICHHUN TMOATOTOBKU M CHEIHMAIBHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. Kynukosa; Maruutoropckuii roc. Texuuueckud yH-T um. . W.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeaCTBEHHBIMH.

6. Uynposa, JI.B. PacTtBopsl: MeToanyeckas pa3pabOTKa K CaMOCTOSTEIbHOW paboTe 1o
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIPAaBJIEHUSAM IMOATOTOBKU U CIIELHUATIBHOCTAM
Bcex Qopm obyuyenus / JI.B. Uymposa, 3.P. Mymnuna, O.A. Mumypuna; MarHutoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
Tekcr : HenmoCpeICTBEHHBIN.

7. Konsga, JI.I'. KomnouaHsle pacTBOpBI: METOAMYECKHUE YKa3aHUs K J1abopaTOpHOU paboTe 1o
TUCLHUIUIMHE «XHUMUS» A 00ydyaromMXCsl O BCEM HAIPaBICHUSIM MOATOTOBKU M CIIELUAIBHOCTSIM
Bcex (opm obOyuenus / JL.I'. Konsina, JI.A. bonbsiH; MarHUTOropckuii roc. TEXHUYECKHH YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2017. — 9 ¢. — TekcT : HemocpencTBEHHBIMN.

8. Komsama, JI.I'. OKMCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIIMU: METOIMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO AUCHUIIMHE «XUMUS» A 00yJarOIIMXCsl BCEX HANpaBiIeHUN MOATOTOBKU
u crnenuanbHocTel Bcex (opm oOyuenus / JIL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY nm. I'. K. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsaga, JLI. OKHMCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M IJIEKTPOXUMHUYECKHUE
MPOIIECCHl: METOIAMYECKas pa3padOTKa K CaMOCTOSITEIBHOW paboTe s 0oOyJaromuxcsi Mo BCEM
HaNpaBJICHUsAM MOATOTOBKU M CHENMAIbHOCTIM Beex (opm obyuenus / JL.I. Konsna, E.B. Tapaciok,
3O.P. Mymnnaa; Marautoropckuii roc. texuudecknid yH-T uMm. I'. 1I. HocoBa. — Marautoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbIH.

10. Mwumypuna, O.A. DJICKTPOXMMHYECKHE IPOIECChl: METOJUYECKHE yKa3aHUs K
nabopaTopHoil paboTe MO JUCHUIUIMHE «XHUMHS» A OOydYaloUIMXCS IO BCEM HaNpaBJICHUSM
MOATOTOBKM U cHeuHaabHOCTAM Bcex (opm obyuenuss / O.A. Mumypuna, H.M. Poauonona;
Marnuroropckuii roc. Texuuueckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeaCTBEHHBIM.

r) [IporpammHuoe odecneuenne u MHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHune



Haumenosanue 110 No norosopa Cpox neficTens
JIMIICH3UN
MS Windows 7 Professional(uns| ;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 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CchlUIka

DnekTpoHHas 0aza mepuomuueckux wm3manuii East|https://dlib.eastview.com/
View Information Services, OO0 «MBUC»

Hammonansuasa
cucteMa — Poccuiickuii
mutuposanus (PMHII)

UH(POPMALMOHHO-aHATNTHYECKAS
UHJEKC

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

HAay4YHOTr'O

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

Scholar)

HNudopmanmonnas cucrema - Egunoe 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/
Karanorn

I".1. HocoBa

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

9. MaTrepuaibHO-TEXHUYECKOE ODecredeHne T CHUTTUHbI

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

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayuTopun

Y4ueOHbIE ayAUTOPHUHU JJI NPOBEACHUS
3aHSATUM JEKIUOHHOTO THUIIa

MyinbTUME JUHHBIE cpencrtsa XpaHEHUs,
npeacTaBleHuss nHPOpMaIuu

nepenayu "

Y4eOHble ayIUTOPHH ISl IPOBEICHUS
1a00paTOPHBIX 3aHATHH, TPYNIIOBBIX H
WHJMBUYaJbHBIX KOHCYIbTAIUH,
TEKYIEr0 KOHTPOJSI U IPOMEXKYTOUHOU
aTTecTalu

O6opynoBaHue J1s1 BBIITOJIHEHUS 1a00paTOPHBIX padoT,
XUMHUECKas M0CY/a, PpEaKTUBBI,
Harnsigasie MmaTepuansl: TaOIUIBI, CXEMBI, I1JIAKATHI.

ITomemeHust 11 caMOCTOSITEJILHOM
paboThl 00ydaronuxcs

maketom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIIOM B DIEKTPOHHYIO

IlepcoHasIbBHBIE  KOMITBEOTEPBI €

MH(POPMAIOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[TomerieHus 17151 XpaHEHUsI U
MPOPUITAKTHIECKOTO 00CTyKMBaHUS
yueOHOr0 000PYAOBAHUS

Crennaxu, cef(sbl 11 XpaHeHUs1 y4eOHOT0 000pYyA0BaHUS
HNHCTpyMEHTHI A1 PEMOHTa J1a00paTOPHOro 000pyL0BaHUS.
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