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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOCHHSI UCIUIUIMHBI «XUMUS» sBiIsgeTcs (hopMmupoBaHue (QyHIAMEHTATbHBIX
3HAHUW B O00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIUX OCHOBHBIE TIIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOLIME CBOMCTBA XMMHUYECKHUX COCJIMHEHHI; pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM PabOThl, HEOOXOMUMBIX HJIsi MPUMEHEHHsS] XMUMHUYECKUX 3HAHUNA TpU H3y4YECHUU
CIIELIMAIbHBIX TUCLUIUIMH U JaJbHEUIIEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecTO0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0axajaBpa

Juctummmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOrpaMMBl.

Jlyis u3ydeHusl AUCHMILTUHBI HEOOXOIUMBI 3HAHUS, YMCHUS M BIAJCHUS, CHOPMUPOBAHHEIC B
pe3ynbTaTe MOJy4YeHHUs CpeaHero (MOJHOro) oOmiero o0pa3oBaHUS IO AUCHUIUIMHAM «XUMUS»,
«Du3ukay, «MaTemMaTuka.

3HaHUS U YMEHHsI OOy4aroUuIuxcs, MOJy4YeHHBbIE MPU M3yYEHUH JaHHOM TUCHUIUIMHBI OyayT
HEOOXOAMMBI MM TIPH JalbHEHIIEM HW3Y4YeHUHM Takux aucuuiuiiH, kak b1.b.08 «be3omacHocTh
xusHenesrenpHoctu», b1.B.JIB.03.01 «Dnexkrpuyeckue usmepeHus».

3 Komnerenuuu odyuaionierocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHUS JUCHUNIUHBI U
IUVIAHUPYeMble Pe3yJIbTAThI 00y4eHHu s

B pesynbTare 0CBOCHHS TUCIMILIMHBI «XUMHs» 00y4JaroMMNiCcs JOIDKEH 00J1a1aTh CIeAYIONIeH
KOMIIETEHIINEH

CTpyKTYpHBIN 371EMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUS
KOMITCTCHITHT
OIIK-1
CIIOCOOHOCTBIO MPEJICTABIIATH a/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO KAPTUHY MHpa
Ha OCHOBE 3HAHUS OCHOBHBIX IMOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMAaTUKHU
3HaTh - OCHOBHBbIE XHUMHUYECKHE TIOHSATHS, IOJIOKEHUS U  3aKOHBI,
MO3BOJISAIONINE TPEJCTABIATh aJIEKBAaTHYI0 COBPEMEHHYIO Hay4YHYIO
KapTUHY MUDa,
- COBpEMEHHbIE HAIIPaBJICHUS PA3BUTHS HAYYHBIX TEOPUIA,
- METOJbl TEOPETUYECKOrO0 U HKCIEPUMEHTAIBHOTO HCCIEIOBAaHUS B
00JIacTH XUMUH
YMmerb - peliaTh pacueTHbIE 3314 TPUMEHUTENFHO K MaTeprary IporpamMmmsl;
- TPOTHO3UPOBATH BO3MOXKHOCTH TPOTEKAHUS CAMOIPOU3BOJIBHBIX
MPOIIECCOB B PA3JIMYHBIX XUMUUYECKUX CUCTEMAX
Bnaners - HaBBIKAMU MPUMEHEHUS] COBPEMEHHBIX XUMUUYECKUX 3aKOHOB U TEOPUI
B MpoeccroHaNbHO 1eSTeNbHOCTH,
- TPAKTUYECKUMH HABBIKAMHU TEOPETHUYECKOTO W AKCIEPUMEHTAIBHOTO
WCCIEAOBaHUS JJisl aJeKBATHOIO MPEACTABICHUS HAYYHOU KapTHUHBI
MHpa

4. CTpyKTYpa U coJepKaHue JUCUMUIIMHbI

OO61as TpyA0eMKOCTh IUCHUIUTHHBI COCTABISIET 3 3a4eTHHIX eAuHUIIB 108 aka. yacoB:
- KOHTaKTHas padorta —55,9 akaj. 4acos:

- ayautopHas pabota — 54 akaj.uaca;

- BHeayuTopHas — 1,9 akazg.gaca
- caMocTosTenbHas pabota — 52,1 akan.gaca.
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1. Xumuueckasi TepMOJMHAMUKA 2 6 4/21 8 |- oopmnenue oTyeTa no [3amura JsabopatopHoir padotsl.|OIIK-1
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- pemieHue gomaiHero 3aaanus Ne 1; | TectupoBanue.
- CaMOCTOSITENIbHOE U3yueHHe
yueOHOW U HAyYHOU JIUTEPaTYpBhl.
2. XuMnyeckasi KHHETHKA 2 6 2 6 |- oopmienue oTyeTa no|3ammra nabopatopHoit pabotsl.|OIIK-1
nabopaTopHoO# paboTe; Homamnee  3amanne Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue.
-CaMOCTOSITEIbHOE M3YUYCHUE YICOHOMH
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpEHI 2 8 421 8 |- oopmnenne oTyera no|3amura JabopatopHoi padotsr. |OIIK-1
nabopaTopHoii padore; HomamHee  3amanue  Ne  3.|-3yB
- pemenue gomMamnHero 3aganus Ne 3; | TectupoBanue.
-CaMOCTOSTENbHOE U3YUYeHUE Y4eOHOMH
Y HAYYHOU JIUTEPATYPBL.
4. luciepcHbIe CUCTEMBI 2 4 2 6 |- odopmiieHne oTyeTa no (3amura nabopatopHoi pabdoTsl.|OIIK-1
nabopaTopHoii paboTe; Tectuposanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y HAy4YHOH JIUTEPATYPBI.
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5. OxucnurensHo-| 2 4 2 6 |- oopmnenne oryera no|3amura nabopatopHoit pabotsr. |OIIK-1
BOCCTAHOBUTEJIBHBIC MTPOIECCHI nabopaTopHoii pabore; Homamnee  3amanne Ne  4.|-3yB
- pemieHue gomaiiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBbI 2 8 421 | 18,1 |- odopmiieHue oTuyera mo |3amura JaboparopHoit pabdotsl. |OIIK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pemenue gomarnHero 3ananus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3Y4YCHUE YICOHOMH
Y HAYYHOU JIUTEepPaTypHI.
HToro nmo nucuunjInHe: 2 36 |18/6M | 52,1 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexuuu npoxoAsaT Kak B HMH(pOpManMOHHOW (opme, rie HMMeeT MEeCTO IOCIeN0BaTebHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s 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€ M3JI0KECHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJeMbl, pPacKpblBa€T BO3MOXKHBIE IYTH €€ PpEIIeHUs, I[10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
€Ille He U3BECTHOIO Ui ce0sl 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
JNEMOHCTpAllMii SBJICHUH, peakuuil Wi TporeccoB. Bo3MOXHO 0OObEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHON — 00pa30BaTeIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMH XUMHYECKMMH BemiectBamu. Ha maGoparopHbix paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIIOBHEM [ONyCKa CTYAEHTOB K JiabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepual IIyTeM BBISBICHUS CBsI3€i MeEXIy KOHKPETHBIM 3HAaHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3HoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHE U MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojiaBaTesieM, Ha MpopabOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJJaHu# U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENILHOMY KOHTpouo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOATENBbHOM pabOThI B BUJIE MTPE3CHTALU.

CamocTrosaTrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



IIPENoAaBaTeIeM.

[Tpu npoBeeHNH pyOeKHOTO U 3aKITIOUUTEIFHOTO KOHTPOJISI OCHOBHBIMH 331a4aMHU, CTOSIIIIUMHU
nepes MpernojaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU MPaBWIBHOCTH, 00beMa, INyOuHBI 3HAHUH,
YMEHMM, HAaBBIKOB, IIOJIyUEHHBIX IIpM M3YYEHUM Kypca Hapsay C BbIIBICHUEM CTENECHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH IIOJIyYE€HHBIX 3HAaHUHM, YMEHUI U HABBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
¢dopmamu koHTpossg. OOyyaromuMmcsl IpejularatoTcs TECThl M 3aJadd B JIEKTPOHHOM BHJIE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJIS [TO3BOJISIET CTYAEHTaM B JI000€ BpeMsl IPONTH TeCT, NPOaHAIU3UPOBATh OMIMOKHU M IPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBbSCHIET U U3MEHSIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiui.
Kypc nexumii 1aér nepBoHa4ajgbHOE IMPEACTABICHUE O XUMUU U €€ POJIM B KU3HU 4YEJOBEKa U
obmectBa. OH cocTouT U3 ABYyX dacTeil. IlepBas U3 HUX paccka3blBaeT O TOM, KaK XUMHUS OOBSCHAET
OKpPY)KAIOIIMKA MHUP: KaK YCTPOEHBI BEIIECTBA, MOYEMY MU KaK HAYT XUMUYECKHE PEaKLUM, KaKue
BELIECTBA OINPEACIAIOT CBOWCTBA JKUBBIX CHCTEM. BTOpas 4acTh NMOCBSALICHA NPUKIAIHBIM aclEeKTaM
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
moJei. B Hell paccka3blBaeTCsl O LEHHBIX MPOJYKTaX XUMUYECKOW NMPOMBINUIEHHOCTH, XUMHUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKJIAaX, MMIMEHTaX U Kpackax. ExkeHenenbHble 3aHATUA OyqyT BKIIOYATh POCMOTP
TEMATHYECKUX BHUJICOJICKIUN M BBIIIOJIHEHUE TECTOBBIX 3a/JIaHMM ¢ aBTOMATU3MPOBAHHOW IIPOBEPKOU
pe3yabTaTOB M TBOPYECKHX 3aJaHUi ¢ mocienyroummm oOcyxaeHuem Ha dopyme. Kypce sBisercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyluaTesiei, B MepByl0 ouepeb 00yJaromuxcs HEXUMHUUECKUX BY30B U (aKyJIbTETOB M JIOJIEH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MIOBBICUTDH CBOH OOIIEHAYyYHBIH YPOBEHbD.

6. YueOHO-MeTOAMYECKOE 00ecnieYeHHe CAMOCTOSITeIbHON padoThl 00y4aromuxcs

CamocrosiTenbHast pabora oOydarolmuxcst MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOIUT KaKk BO BpeMs JaOOpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIbTAllUSAX, U Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0 BO BpeMs MOJTOTOBKH CTYJIE€HTAaMHU OTYETOB IO J1abOpaTOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33JaHUH.

AynutopHas caMOCTOsTelNbHas paboTa OOyyaromuxcs MpeArnoiaraeT MpPOXOXKIACHUE
TECTUPOBAHUS 10 KAXKJIOMY pa3eiry JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TCOPSTHUSCKUE U MMPAKTUICCKIEC
3a/laHusl, OTBETHl HAa KOTOpble TPEOYIOT TIyOOKOTO MOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXJIOMYy BOIPOCY MpEIiaraeTcs YeThblpe BapHaHTa OTBETOB, CpPeId
KOTOPBIX OJUH WM HECKOJBbKO MpaBHIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISIETCS MyTeM
COITOCTABJICHUS TMOJIYUCHHBIX PE3y/IbTaTOB C TAJOHHBIMH U MPOTEKAET OYCHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO 0aIOB B K101 Teme Kypca — 10.

BapuaHTBI TeMAaTHYeCKHX TECTOBBIX 3aJaHUIi IJIsl TEKYIIETr0 KOHTPOJIsI
XumMuYeckasi TEepMOAUHAMHUKA
B tecrax mo Teme «XuMuYeckas TEPMOJMHAMHUKA». TEPBBIC MICCTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, cenpMoe — B 1 0a, a BOCBMOE, JIEBATOE U JIECATOE 3aJaHus — B 2 Oaa.

Tecr Ne 1
1. Tlpu paccMOTpeHHHN XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HUCXOIHBIE PEareHThI
0) NPOAYKTHI XUMUYECKOW PEAKII
B) PpEaKIMOHHBIN coCy]l
I') MCXOJHBIC pEareHThl U IPOAYKTHI peaKIu1
2. Tlepsblii 3aK0H (TMIepBOE HAYAJI0) TEPMOJTUHAMUKHE MAaTEMaTHUECKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sKk30TepMHUecKOi peaKIuu:



o

a) SHTAJBIINSI PEAKIIMOHHON crucTeMbl noBbimaetrcs (AH > 0)
0) TertoBoit A3p ekt peakiuu orpunareieH (Q< 0)

B) DHTAJIBIIUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJICHUE PEAKIIMOHHOIN CUCTEMBbI ITOBBIIIACTCS
CrannaptHbie TeruioBbie 3()(HEKTh MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"

6) AHozgg F) AHct

Kakue U3 npuBeICHHBIX PEAKIUi SBISIOTCS SHAOTEPMUIECCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Moab

6) Hy+4/2 0,=H;0, AH = -242 K]I»/MoI1b

B) 1/2N,+1/20,=NO , AH = 90 K]I:x/Mo11b

r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

Kakas w3 HamMcaHHBIX HIKE PEAKIMH OTBEYaeT TEIUIoTe oOpazoBaHMs okcuia azoTta ( || ) B
CTaH/IapPTHBIX YCIOBHSX?

a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO

6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0

[Tpu BoccTanoBneHuu 16T okcuaa Meau( || ) mo peaknuu :

CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocs 22 /I TEMIOTHI.

DHTanbnus 00pa3oBaHus OKcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

Hns peakmuu NiO o + C (pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEaKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U Npu Temreparype 627°C.

BemectBo AH®9s (Kx/MO0B) 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 YKa)XKUTC 3HAUCHUA SHCPIrUu I'u66ca npu CTaHAAPTHBIX YCIIOBHUAX, IIPpU TEMIICpPATYpEC

627°C n TemmepaTypy Hadajla peakl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) yBEIMUYMBaETCs B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCs T) HE 3HAI0
10. anHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMuueckass KHHETHKA
B Ttecrax nmo teme «XMMHYECKas KUHETHKa»: IEPBOE, BTOPOE, TPETHE, UETBEPTOE U MATOE

3ajaHusa oneHuBaroTca B 0,5 Oaiia; mectoe, ceaApMOE, BOCBMOE, JEBATOE M AecaToe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oaia.

Tect Ne 1
1. Pasnen XuMuM, U3ydaroliuii CKOPOCTH U MEXaHU3MbI XHMUYCCKHUX PEAKITHid, HA3bIBACTCSI
a) XUMHYEeCKas TePMOANHAMUKA
0) TEpPMOXUMHUS
B) XMMUYECKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOU PeaKiuu — 3710 ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB



0) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIM MPOAYKTOB) PEaKIMU B €IMHUIY BPEMEHH B
eIuHUIe O00BhemMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEaKLUK K MOMEHTY OKOHYAHHSI peaklnuu
3. B kakux enuHHUIAaX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
4. Ot xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEaKLUii?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
5. CocrosHue  XMMHYECKOTO  pPaBHOBECHS  OOpaTUMBIX  IPOLECCOB  KOJIWYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH IPOIYKTOB peaKuu
0) PHEepruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anmceiBaeTcs BeIpaXeHHE JJIs1 CKOPOCTH PEAKIIHU
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 =K[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 rMokasbplBaeT 3HaYEHHE TEII0BOro 3¢dexra peakuun?

ajl E % .
4
0)2 2
v
B) 3 +
4 3
—3 \4

XOJl peaKkiuu

9. UYt0 MOXHO CKa3aTh O PEAKIIUH, H300PAKEHHOW HA TUarpaMMe K Bompocy 87

a) HK30TepMHUECKas peaKIus

0) SHIOTEepMHUUECKas PeaKIUs

B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS

10. PaBHoBecue peaknuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0

CMeEIIaeTcs BIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl

0) Tpy MOBBILIEHUH TEMIIEPATYPHI

B) MY MTOBBIIIICHUH JIaBICHUS

11. Jnsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpoOl TeMmnepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus BojaopoAa paBHa 1,2 Moib/n. Belumcnure MCXOAHYIO
KOHIIEHTPALIMIO BOJIOPOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI
B Tecrax mo Teme «PacTBOph»: TepBOe 3amaHue OIeHWBAeTcss B 1 0ait; BTOpoe, TpeThe,
4yeTBepToe, MATOE M IIecToe 3afaHus - B 1,5 Oamna; ceapbmoe, BOCbMOE, JEBSITOE M JIECATOE — B
0,5 6amna.



Tect Nel
1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIIECTCS B BUIC
1) 2K" + S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)xl + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. JIns nmomasiieHust ruapousa xiaopuaa xpoma (I1I) cnenyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH MIEITOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM HU3 TUApPOCYiIb(paTa KajlbLUs WU BOJbI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMON AUCCOIUAIIN PACTBOPEHHOTO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npousBeACHUE
pactBopumoct Ag,C,04

1)5107"*  2)1,16:10° 3)10,7-10°° 4)2,31.10°°
7. MaccoBas 10715l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) wmacchl BelecTBa K Macce BOIbl

2) KOJMYECTBA BEIIECTBA K 00BHEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BeIlIeCTBA K 00BEMY pacTBOpa
8. K cnaObIM a51eKTpouTaM OTHOCHUTCS ...

1) ruApOKCUI aMMOHUS

2) TUAPOKCHU Kaus

3) XJIOpUa KaabIIHs

4) MaprauIoBas KHCJIoTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeay.
IIpunynHOi 5TOTO ABIAETCA ...

1) snextponus cosuen
2) IUCIIPONIOPIUOHMPOBAHUE COJEHT
3) ruapaTHpoBaHHUE COJICH
4) THapONHU3 CoMNei
10.3nayenne PH uncroit Bosw ipu 25°C cocrasisieT
11 2)7 3)0 4) 10
Marnurtoropckuii Texuuaeckuii yausepcuret um. [.J1.Hocosa
JucnepcHbie CHCTEMBI
B Tecrax mo Teme «JlucrepcHble CHCTEMBbI»: MEPBOE, BTOPOE, TPEThE M UYETBEPTOE 3a/JaHU
olLleHUBarOTCs B | Gasut; msaToe U 1mectoe 3aJaHus - B 3 Oana.
Tect Nel
1. Vkaxwure pazMepbl YaCTUIl KOJJIOUAHBIX CUCTEM
1) wmenbine 1 HM
2) ©Oonbire 100 HM
3) ot 1umgo 100 am
2.  Kakme wHOHBI CHOCOOHBI BBI3BATh KOATYJSIHUIO KOJUIOMAA, YAaCTHIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsan?
1)  KaTHOHBI
2)  aHHOHBI



3)  moNSpHBIC MOJIEKYIT

3. Jlna xakoro 3J€KTPOJUTA MOPOT KOATYJISAIUHN KOJUION/IA C MOJIOKUTENIFHO 3apsKEHHOM yacTuiiei
JOJI’KEeH ObITh HAUMEHbIIUM?
1)  xuopua Kanus
2)  cynbdar Kaaus
3) oprodocdar kanus

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

KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?
1)  xmopun xene3a (111)
2) Bom;a
3)  ruApOKCHI Kaus

5. Ilpu B3ammopmeiictBuu 20 mu 0,001H nutpara cBunna (1) ¢ 10 mum 0,02H cynsdara kamus
oOpasyertcs 301k cynbdara ceunua (I1). K kakomy snexTpoay JOKHBI epeMemaTbCsl YaCTU LB
JUCTIEPCHOM (a3bl MpH IEKTpoIH3e?
1)  HaxomATCs B COCTOSHHU JMHAMUYECKOTO PaBHOBECHSI
2) K Karoay
3) kaHomy

6. B nBe kon0ObI HanmuTO 10 50 MII 307151 THIPOKCH A Xkene3a. [Jig Toro 4ToObl BbI3BaTh KOATYIISIIIHIO
301 MOTpeboBasIoCch J00aBUTh: B mepBylo — 5,3 mur 1H pactBopa xyopuaa Kamusi; B APYTYIO —
18,7 mn 0,00lH pactBopa ¢ochara HaTpusg. Berumcaure nmopor Koarymiasiuu Kaxaoro
AIIEKTPOJIHTA.

OKHCINTELHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIC IPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHusl onennBatorcs B 0,5 O6amna; mecroe — B 1 6ami; ceapmoe U BOCbMOE — B 2
Oasa, a feBsitoe — B 2,5 OailIoB.
Tecr Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa UM MOH, KOTOPBIH ...

1) yBenuyHMBaeT CBOIO CTEMEHb OKHCICHHUS

2) TPUHUMAET SJIEKTPOHBI

3) oTmaeTr CBOM 3JCKTPOHBI
2. [Ipotiecc BOCCTaHOBICHHSI UMEET MECTO B Cllydae, KOTJa ...

1) HelTpasJbHBIC ATOMBI TPEBPAIIAIOTCS B IMOJIOKUTEILHO-3aPSKEHHBIC HOHBI

2) TOJOXUTEIbHBIN 3apsi] HOHA YMEHBIIIAETCS

3) oTpuIaTEIbHBIN 3aps1 HOHA YBEIHUUBACTCS
3. U3 nmpencraBineHHbIX HIKE peakinii Kk OBP nucnponopiinoHupoBaHus MPUHAIIEHKHUT ...

1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBUTEIISIM OTHOCSTCS ...
1)  meTamisl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMETAJLIbI
3)  2JIeMEeHTHI, HAXOAIINECS B CPEHEH YaCTH MEPHOIMUECKON CHCTEMBI
5. CreneHu OKUCIICHUS KACIIOPO/Ia a) B BOJIE U 0) B MEPOKCHUJIE BOJIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. [Tepmanranar xanus B OBP, mporekaroniyx B KUCIOW Cpejie, BOCCTAaHABIUBAETCS JI0 ...
1)  karnona Mn?*
2)  manranar-uona MnO42
3)  okcuma maprarmna (1) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + KySO4 + NO okucienuto
MTOJIBEPTarOTCsl CICAYIONTUE SJICMEHTHI ...
1) aszorucepa



2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03(ppHUIIMEHTOB B peakiiuy, MpUBEIeHHON B Bompoce Ne 7 paBHa ...

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

DJIEKTPOXMMHYECKHe CHCTEMbI
B Tecrax mo Teme «DJIEKTPOXMMHUYECKHE CUCTEMBI»: IIEPBOE, BTOPOE M IMATOE 3aJaHUA
OlLIeHHUBaIOTCs B 1 6asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 6ana; mecroe u ceibmoe — B 2 Oaa.
Tect Nel
1. DnexTpoaHbBIN NOTEHIIMAT ONPEAEISIOT M0 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanmdeckoro sinemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIIOBUSX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTsl 00pa3yroTcs Ha KaTojie IPpH JIEKTPOIM3e pacTBopa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) KuCIopona
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JICKTpOn3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B NMPSIMOM HaIlpaBJIeHUN?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bbluuciure Maccy LMHKA, MOJYYEHHOTO MpH 3JEKTpoiu3e cyib(ara IUHKA, KOTOPBIN
npoBoauiv B TeueHue 20 cex mpu cuie Toka 1A
1) 2,1-10"
2) 0,05
3) 0,013
4) 6,7-107
7. TlpuBemuTe CXeMbl OHIEKTPOAHBIX MPOIECCOB M MOJEKYIIPHOE YpaBHEHHE peakiui,
NPOTEKAIOIIEH TPU DJICKTPOXMMHUYECKONH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 pUIIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHaeaynutopHas camocTosiTesIbHas padoTa 0OydYaloIIMXCsl OCYIIECTBIISIETCS B BUAC H3YyUCHHS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3feny ¢ MpopaboTKOM MaTepuaia; opOpMIIEHUS OTUETOB IO
na0opaTOpHBIM paboTaM U BBHITIOJIHEHHUS JOMAIIHUX 3aJaHUH.



BapuaHThl TeMaTHYeCKUX TOMANTHUX 32JaHUH IJISI BHEAYIUTOPHOI CaMOCTOSITEIbHOM PadoThI
CTYAEHTOB MO0 TeMaM
Jdomamnee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomamnem 3aganuu no teme «XMMHUECKas TEPMOJUHAMUKAY: TIEpBas 3ajlaya OLEHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3agava Nel

Jia peakuun CHy o + COp ) = 2 CO () + 2 Hy () onpenenure BO3MOKHOE HalpaBlICHUE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPH CTAaHAAPTHBIX YCIOBUSX M MpH Temmeparype T = 927 0C,
ecli TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEakluu;, O) NPUYMHY HANJACHHOTO HW3MEHEHUS JHTPOIHUH.
PaccuuraiiTe TemiepaTypy Hadaja peaKkLyH.

3agaya Ne2

Berauciure temnosoit 3¢ ekt peakiuu: CaCs (o + 2 HoOgy = Ca(OH); () + CoHs (1), monB3yAch
CTaHJIAPTHBIMU TEIJIOTaMU O0pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIUIOThHI BBIACTUTCS WU
MOTJIOTHTCS TIpU oOpazoBanmu 2,24 1 CoH,?

3amayga Ne3

[Io TepMOXMMHYECKHMM  ypaBHEHHSM  pPAcCUMTAMTEe  TEIUIOBOM  APQPEKT  peaxiuu:
Hy ¢y + COz ) = CO (py + H2 O(py. TepmoxuMuueckue ypaBHEHUS:

a) Hp o T 15 0, o= H,0O () AH = -241,9 xJIx;

6) 2CO o T O, ®= 2 COy () AH = -566,2 KkJ[xk.

Jlomamuee 3axangue Ne 2
o TeMe « XUMHUYECKA KUHETHKA)

B nomamnem 3amannu no teme «XuUMHYECKas KMHETHKa»: NepBas 3ajada oleHuBaerca B 1,5
6amna; Bropasi — B 0,5 Ganna; TpeThs, 4eTBepTasi u nsAtas — B 1 Oa.
3amaua Nel
Peaknus mporekaer no ypaBHeHuro: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpanuu
pearupytomux BemecTB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsAIMOH peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MIPUMOI U 00OpaTHOM peakiuu, eciIu YBEJIUYUTh JaBJICHUE B CUCTEME B J1Ba pa3a?
3agaya Ne2
[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite BpeMms, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHT B PEAKUMIO MPHU
temneparype 200 °C, ecm TEMIEPATYPHBbIN K03 PUIIMEHT CKOPOCTH peakuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peaKkuu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBI:
[H20]=0,3momw/m1, [Hz] = 0,4 Momnb/m.
3agaya Ne4
Jsa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (y + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneTuTe KOHIIEHTPAIIUNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecus paBHa 1,45.
3agaua Ne5
Bripasurte uepe3 KOHLIEHTpALlUU PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(F)’ AH = -92,2 KJI)K,
COz(r) +C M= 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, ™ t Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBJIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEaKLMii: a) IPHU NOHMKEHUH
TeMIIepaTyphl, €CIM JaBJIEHWE TOCTOSHHO; 0) MpH TOBBINICHUH JaBJICHUs, €CIU TeMmIeparypa
MOCTOSIHHA.



Jdomamnee 3axanmne Ne 3
no reme «PacTrBopb»

B nomamuem 3amanun mno Tteme «PacTBopbl»: niepBasi, BTOpas, TpeTbs M IATas 3aqadu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 Gaa.

3amaua Nel

B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pacTtBopa xjopuaa
onoga (Il) ¢ mmotHOCTRIO P = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIIEHTPAIHIO
SKBHMBAJICHTA; B) MOJISUIIBHOCTb; ') TUTP; J1) MOJBHYIO JOJIIO BEIIECTBa B pacTBOpE.

3amaga Ne2

3aKOHYUTE MOJEKYJspHblE U HANUIIUTE COKPALICHHbIE HWOHHBIE YPaBHEHHS peakluui
B3alMOJICHCTBUS CIEAYIOLIMX BEIECTB!

HBr + NaOH —

AgNO3 + HS —

MgCl, + KOH —

CaF,; + HCl —

Sb(OH)3; + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTtaBbTe 10 JBa MOJIEKYJISIPHBIX YPAaBHEHUS peakUUil K CIE€IyIOIUM HOHHbBIM:

Ba’* + CrOs — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** + H,S

3asaga Ne4d

Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3ajmaya NeS

Kaxue u3 cnenyrommx coner moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THUJIIPOJM3a COOTBETCTBYromMX coneld. Kakoe 3nauenune pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3anagya Neb

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

JomamHee 3aganue Ne 4
1o teMe «OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIE MPOLECCHI»

B nomamnem 3amanum mo Teme «OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI»: TepBas
3ajava orieHuBaercs B 1,5 O6ana; BTopas — B 2,5 6amna; Tpetbs — B 1 ai.

3amaga Nel

[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKaxuTe THN KaXKJI0H peakivu.

Paccumuraiite 53JIEKTPOABMKYIIYI0 CHIy W OIPEIEIUTE HANpaBJICHUE CaMOIIPOU3BOJILHOTO
MPOTEKaHUs TEPBOM PEAKIUH TPU CTAHAAPTHBIX YCIOBHSX, WCIOJb3Yys 3HAYEHUS OKHCIHMTEIbHO-
BOCCTAHOBUTEIILHBIX MOTCHIUAIOB:

HJ + H3PO4 — J2 + H3P03 + HQO

HNO, — HNOs; + NO + H,O

H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,0

NH;ReO, + H, — Re + NH; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI:

KMnO4 + NaNO, + H,O —

NaCrO, + H,0, + NaOH —

Bi(OH); + Na;S,0g + NaOH —



Bi,O; + C —

Mg + HNO; ) —

3amaga Ne3

Janbl JBe OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOsz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIEeld CTAaHAAPTHBIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX TMOTEHI[HANIOB, COCTABBTE
ypaBHEHHE BO3MOXHOH peakuuu B ykazanHoi cpeme (HNOs3). Paccuuraiite 3HaucHHe
AJIEKTPOABIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
o TeMe «JIEKTPOXHUMHYECKHE CHCTEMbI»

B nomarnem 3a1aHuu 1o TeMe «IEKTPOXUMHUYECKHE CUCTEMbI): IIepBasi 3a/1aua OLICHUBACTCS B
1 6amr; BTopas — B 1,5 O6aya; Tpethbst — B 2,5 Oasna.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3ylomeld peakiuy, MpOTEKaomeld mpu padoTe ralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NOg3)s/Al. Paccunraiite DJIC (E) ranpBaHHYECKOro 3JIEMEHTA MPU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu kortopod DJIC rampBaHUYECKOTO DSJIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenure cxembl SJICKTPOAHBIX MPOIECCOB M  MOJEKYISPHBIE YPAaBHEHUS PEaAKIIHM,
NPOTEKAIOIINX TPHU JICKTPOXUMHUECKOI Kopposuu ramsBanomnapbl Co/Ni: a) B kucnoii cpeze; 0) BO
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO MeETaslla, MOJYYEHHOTO Ha KaToJe MPH AIIEKTPOIIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KoHTpoJIbHBIE BONPOCHI 10 TEMaM
KoHTposibHbIE BONPOCHI 110 TeMe «XUMHYecKas TEPMOIHUHAMHUKAY

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Paborta. Terora.

[TepBblit 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUs KaK (GYHKLUS COCTOSHUS CUCTEMbI. DHTANbINs 00pa30BaHUs BEILECTBA.
TeroBoit >@dextT xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM A(dekT
XUMHUYECKON PEaKIMH.

Tepmoxumus. 3akoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoMNUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TePMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIMHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOnpou3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLIUH.

ook~ wdE
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KoHTpoJibHBIE BONIPOCHI 10 TeMe « XMMHUYeCKas KHHETHKA)
1. Xumwnueckas kuHeTnka. CKOPOCTh XUMHUUYECKOU PEAKIIMU U METO/IbI €€ PETYIUPOBAHMUS.
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BrusiHrEe KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOM peaKIuu (3aKOH JEeHCTBYIONINX MacC).
Bnusiaue Temneparypsl Ha CKOPOCTh XuMHueckoi peakuuu. [Ipasuno Bant — F'oddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMILIEKCa. DHEpreTuYecKas quarpaMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.

Karanutrnueckue cuctemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.

["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakiuu.

Xummnuaeckoe paBHoBecue. OOpaTuMblie 1 HEOOpPATUMBIE PEAKIINH.

KoHcTaHTa XMMHUYECKOr0 paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense.

BiusHne KOHIIEHTpALMH, JaBJICHUS U TEMIIEPATyPHhI.

®a30BbIE pABHOBECHSL.

@dazoBble AMArpaMMBbl AJ11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopbi»
ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.
PactBopbrl. CnocoObl BbIpak€HHsI KOHIEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHLEHTpaLusl, MOJISIpHAs KOHLEHTpaLUs SKBUBAJIEHTA, MOJIbHAS JI0JISl, TUTP).
Konnurarushble cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.
3axonsl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonuueckuii ¥ KpUOCKOIUYECKHUIA).
OcMmoc. Ocmotnueckoe naBieHne. CxemMa 0CMOMETpA.
KucinoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.
Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSTHUS U TMOJIOXKEHUS TEOPUU
Appennyca.
Jucconmanus KHCIOT, OCHOBAaHMW M COJIEH C TOYKHM 3PEHHS HMOHHOW Teopuu AppeHuyca
(mpumepsI).
Crenenp qucconnanuy. CuiabHbIE U CllaOble SIEKTPOIHUTHI.
Jucconmanus cnadbix 31eKTpoauToB. KoHcTanTa aucconuaim.
3akoH pa3basnenus OcTBaib/a.
Peaxiiuu noHHOr0 0OMEHa MEXy SJIEKTPOJIIUTaMH (HA MPUMEPE peakiuii 00pa3oBaHus cl1aboro
JIEKTPOJINTA, OCAJKA U rasa).
IIpou3sBeneHne paCTBOPUMOCTH.
Honnoe npousseneHue Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN TOKA3aTEINH.
I'mpponus comeit. Tunel ruApoIn3a CoJe.
KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLEcca THIPOIIN3a.
@DakTOophbl, BIUSAIOLIUE HA TPOLIECC THIPOIH3A.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHblie CHCTEMbI»
I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CniocoOblI Mosty4eHus KOJIOMIHBIX PACTBOPOB.
CrpoeHre KOJTOUTHBIX YacTHLl.
IIpaBuno dasuca — [leckona.
Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.
Koarynauus KoJUIONIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocOOHOCTb.
OnTuyeckre CBOMCTBAa KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENIbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJibHBIE BONIPOCHI 0 TeMe «DJIeKTPOXUMHYECKHE CHCTEMbD)
DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/iena «MEeTal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuamsa — Skoowu.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne SIEKTPOAHBIX MOTEHIMATIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

VYpasuenue HepHcra.

DJIEKTPOIN3 PaCcIUIaBOB U pacTBOPOB. KaToHbIE M aHOIHBIE TPOLIECCHI.

O0benunenHbli 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiys KOppo3HOHHBIX MTPOIECCOB.

XuMuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKAsE KOppOo3us. AHOJHOE OKHUCIEHHE MeTallla U KaTOJHOE BOCCTAHOBJICHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOppO3UH.

3aimuTa METaIoB OT KOPPO3HH.

3amuTHBIC TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUThl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH JIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHoO4YHbIEe CPeACTBA A5 NPOBeAeHUs IPOMEXKYTOYHOI aTTecTallnu
[IpomexyTouHass  aTTecTalds UMEET  LEJIbI0  ONPENEIUTh  CTENeHb  JOCTHUKEHHS

3allJTaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/I$I 10 JUCHUIIIIMHE 3a OHpC,Z[CHCHHLIﬁ nepuon 06y"-ICHI/I}I.

a) Ilnanupyemble pe3yabTarTbl O0yYeHHs] M OICHOYHBbIE CPEACTBAa /ISl TNPOBeEJACHUSs

NMPOMEKYTOYHOM ATTECTALMM:



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

OIIK-1

CIIOCOOHOCTBIO OpeaACTaBJIATb AACKBATHYHO COBPEMCHHOMY YPOBHIO 3HaHHI HAaYYHYIO KapTHHY MHpPa Ha OCHOBC 3HAaHUSA OCHOBHBIX HOHOX(CHHﬁ, 3aKOHOB 1N
MCTOJJOB CCTCCTBCHHBIX HAYK U MATCMATHKU

3HaTh

- OCHOBHBIE XMMHYECKHE IOHATHS,
[IOJI0KEHUS u 3aKOHBI,
[TO3BOJISIOIIHE PEACTaBIIATh
aJICKBaTHYIO COBPEMEHHYIO
HAYYHYIO KapTHHY MHUDA,;

- COBpPEMEHHbBIC HaIlpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPHIA;

- METOABl  TEOPETUYECKOTO |
OKCIEPUMEHTAIBHOIO UCCIICAOBAHUS
B 00JIACTH XUMHUHA

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [IepBblil 3aKOH TepMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHenue bonbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBalMU. AKTHUBUPOBAHHbBINA KOMIUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucreMbl. [ OMOTeHHBIH KaTanus.

. KaranusaTtopsl 1 KaTalIUTHYECKHE CUCTEMBI. | €TepOreHHbIA KaTaJIn3.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO pAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. Cr1ocOOBI BBIPaKEHHSI KOHLIEHTPALIUU PACTBOPOB.

. PacTBopbI 31ekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIMTUYECKON JUCCOLUAIH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpuMOCTH. YcCIOBHE OOpa3oBaHMsI U PACTBOPEHMS
OCaJIKOB.

Hucconnanus Boasl. onHOe pounssenenne Boabl. pH.

I'mnpomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. Jinopunsabie 1 110(0OHBIE KOJUIOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarynsuust KoJuIouaHbIX pacTBOPOB.

OKHCINTEIFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA BCUICCTB. KJ'IaCCI/ICbI/IKaI_[I/ISI OKHCJIINTECIIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUH.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
KOMIIETEHINH 0byuenus
24. DneKTpoXUMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusis SIkoou.
26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIHN3 paciiaBoB. [Ipumenenue snekTponusa.
27. DnexTponu3. AHOJHBIA M KaTOIHBIA MPOLIECCH MPHU 3JIEKTPOIH3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObl 3aUThl METAIIOB OT KOPPO3HH.
YmeThb - pemiath  pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anus 0na 3auema:
IIPUMEHUTENBHO K Marepuaty 1. Hamucath >37€KTpOHHBIE YpaBHEHHS AJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJIC ranbBaHHYECKOrO 3JEMEHTA, €CIU KOHIIEHTPAIUH
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid rugponusa coieit: KsPOys; NaySOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHNX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHS pEaKlUii, HAMKCAB UX B MOJIEKYJIIPHON U MOHHON dopMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 v/mi. Paccuuraiite: 0(Ca(OH),); Cy; Co; Cmy N(Ca(OH)) 1 N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

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

6. Hanucarb DSJ€KTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HaKMCcaB X B MOJIEKYJISIPHONH U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DSJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh JJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [CU*]=1,0 MonB/1.

10. Cynpdat amomunus Maccoit 36,4 r pacrBopui B 100 r Bojbl. [IIOTHOCTH MOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb >I€KTpOHHBIE YPAaBHEHMs DJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3yrome peakuuu, BoIYUCIUTh DJIC ranbBaHHMUECKOTrO 3JEMEHTA, €CIU KOHIIEHTpalHuH
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MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

13. Onpenenute TEpMOAUHAMHYECKYIO BO3MOXKHOCTb IpoTekaHus peakuun CaOgy + 2 Cy =
= CaC; (¢ + CO(r), AH; = 460 /I pu cTaHAApPTHBIX ycnoBusAX. Paccunraiite Temneparypy Hadyana
peakiuu, eciu  S(Ca0)=38 J[x/monb'K; S(C)=6 [Ix/monbK; S(CaCy)= 70 J[lx/monbK;
S(CO)=197 x/monb-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

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

15. Onpenennte TepMOIMHAMUYECKYIO0 BO3MOXHOCTD npoTekanus peakuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/[)k npu cTaHIapTHBIX ycloBHsX. Paccumraiite Temneparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons-K; S(HCI)= 187 I)x/moinb-K;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposimu3a B MosieKysisipHoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIU:

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

18. I'omoreHHas peakius HporekaeT mo ypaBHeHHo H, ) + L oy = 2 Hly). Hauampnas
KOHIIEHTpanusi Bojxopoaa 2,1 mons/n, uoma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/mMonb K;
S(S0,)=248 JTx/monb K.

21. Peaknusa uger mo ypaBHeHHto: 2 Hy oy + Sy () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKITUU K
MOMEHTY, Korjaa rnpopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKaHUs peakuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢y + 2 SO; (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccunTaiite TemmepaTypy
Havana peakiuu, eciu S(ZnS)=58 Jx/moinb K; S(02)=205 Jx/monb-K; S(ZnO)= 44 JIx/moinb K;
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S(S0,)=248 JTxx/moab-K.

23. HaganbHble KOHLEHTPAIlMU UCXOIHBIX BellecTB B peakiuu: 2 SO; () + Oy () = 2 SO3 () Oblin
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u mmotHoctho 1,153 /M

coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Co; Cmy N(H3PO4) 1 N (H0); T.

Bnanets

- HaBbIKAMU IpPUMEHEHUS
COBPEMEHHBIX XUMHUYECKHX 3aKOHOB
U Teopuil B MpodeccuoHAIbHON
NEeSITeIbHOCTH;

- MPAKTUYECKUMHU HaBbIKaMU
TEOPETHUECKOTO u
AKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
JUIsL  aJIeKBaTHOTO  TPEICTABIICHUS
HAy4YHOU KapTUHBI MUpA

1. JIna peakuuu CHy () + CO;, () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIPaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKLIWU IPH CTaHJAPTHBIX YCIOBHSAX M Hpu  Temmeparype T
=927°C, eciu TemoBoi 3¢ (deKT peakuu 10 3alaHHON TeMIEepaTypbl HE U3MEHUTCS. YKaXKUTe: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPIUs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe uepe3 KOHICHTPAIMK PEareHTOB KOHCTAHTHI PABHOBECHSI CICIYIOIIUX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEAKLUi: a) MPH MOHIKEHUH TEMIIEPaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) TpH
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe wu3 cienyrommux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpPHBbIE ypaBHEHHUS THAPOIM3a COOTBETCTBYIOMMX coieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI ATUX COJIEH?

5. 3omb runpokcuaa Maraus nonyudeH nyreM cMmemmBanusg 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIHUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunraiiTe >1EeKTPOABIKYIIYIO CHIYy M OIPENENUTE HAIPABICHWE CaMOIPOU3BOIBHOTO
MPOTEKAaHUs pPEaKIUU TMPU CTAHAAPTHBIX YCIOBUAX, HCIONB3ysd 3HAUEHUS OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. TlpuBegute cXeMbI SJEKTPOJHBIX MPOIECCOB M MOJEKYISAPHBIC YPAaBHEHHS PEaKIIHiA,
MPOTEKAIOIINX TPH ITEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Omnpenenute yObUIb MacChl aHOJA MPU KOPPO3MH B KUCIION cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe 2NEKTPOHHO-UOHHBIC YPABHEHUS AJIEKTPOJHBIX MPOILECCOB (aHOJ WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE peEakIMy, MpoucxXomsimied mpu snekrponmuse pactBopa CoSOg
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Beruuciure (akTuyeckoe KOJMYECTBO MeETaylla, MOJYYCHHOTO Ha Karojie IpPU DJICKTPOIIU3e
Co(NOg)2, eciu 37€KTpOIU3 MPOBOIMIN B TedeHnu 1 4. Beixon meramia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.




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

HpOMe)KYTO‘IHaSI arrecraguAad 1o AWCHUIIIINHE «XuUMHS» BKIIOYAcT TCOPCTUUCCKUC BOIIPOCHI,
MO3BOJISIIOIINE OIICHUTh YPOBEHb YCBOCHHSA OOYYaIOIIMMHUCSA 3HAHWM, W MPaKTUYECKHE 3aJaHusl,
BBISIBIISIFOLINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHH U BIIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa.

3aueT Mo JaHHOW AMCUMILIMHE MPOBOAMUTCS B YCTHOU (hopme Mo Ouiieram, Kaxablii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUYECKHUX BOIIPOCA U OJHO MPAKTUUECKOE 3aaHHE.

Ilokazamenu u Kpumepuu oyeHUBaAHUA 3auema:

«3a4TeHO» - OOYYaIIIUKCA JAEMOHCTPUPYET TOPOrOBBIA YPOBEHH C(HOPMHPOBAHHOCTH
KOMITIETEHIIHI: B X0/€ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJENbHBIX 3HAaHUH, YMEHH, HABBIKOB, O0YYaIOIIUICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS IPU
OINICPpHUPOBAHUU 3HAHUAMH U YMCHUAMU IIPHU UX IICPECHOCC HA HOBBLIC CUTYAllUU,

«HE 3aYTEHO» - 00ydYaroIIMiics HEe MOXKET NOoKa3aTh 3HAHUS Ha YPOBHE BOCIPOM3BENICHUS U
O6’b$ICH€HI/I$I I/IH(bOpMaI_[I/II/I, HC MOJXKCT IMOKAa3aTh MHTCJJICKTYAJIbHBIC HABBIKKW PCUICHUA ITPOCTHIX 3a4a4.

8. YuedHo-MeToAMUYeCcKOe H HH(POPMALIMOHHOE 00eceuyeHrue TUCIHIIHHBI

a) OcHoBHas JqUTEpaTypa:

1. OcnoBbl xumuu: yue6nuk / 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 - (mara oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komnsima, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsina, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenusi: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Ceenenus goctymnusl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAS JIUTEpaTypa:

1. Mensunuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuii roc. Texuuueckuit yu-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : 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. Texunueckuii yu-T uM. I'. 1. Hocoa. - Marauroropck :
MITY wum. I'. H. Hocoma, 2019. - 1 CD-ROM. - 3arm. c¢ Turymn. odkpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIA. -
Caenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucauTenpbHO-BOCCTAHOBUTEIbHBIE peaknuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Komsina, 3. P. Mymuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. :
WL, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIA. -
Nmeercs nedarHplil aHAIOT.

4. Mumypuna, O. A. Xumundeckas kuHeTHKa. COCTOSTHUE XMMHYECKOTO PAaBHOBECHS :
npaktukyM / O. A. Mumrypuna, 3. P. Mymiuna, O. B. EpmoBa ; MarHuTOropckuii roc. TeXHU4eCKUM
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 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 obpamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJICKTPOHHBIN. -
Ceenenus goctynasl Takke Ha CD-ROM.
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5. Koposun, H.B. OGmas xumus: ydel. 1yl TEXHUYECKUX HampaB. W crienl. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicu. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

6. Kparkuii crnpaBo4HMK (U3HKO-XUMHUYECKuX BenuuuH / coct.: H. M. bapon, A. M.
ITonomapesa, A. A. Pagaens, 3. H. Tumodeea; nmox pexn. A. A. Pasnens, A. M. [Tonomapeoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HETIOCPEICTBCHHBIH.

B) MeToauuyecKue yKa3aHus:

1. Mumypuna, O.A. DHepreruka XUMHMYECKHX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHBIM paboTaM MO JUCHUIUIMHE «XHUMHS» I OOYYaloIMXCs BCEX HaIpaBICHUN
MMOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popmbl oOyuenus / O.A. Muirypruna; MarHuTOropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
Tekcr : HermocpeICTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl MO JUCHMIUIMHE «XUMMsS» Uil OOy4arollMXcs BCeX HalpaBlIeHUN
MOJTrOTOBKM M crnenuainbHocTe Bcex (opm oOyuenuss / JLI'. Komnsma; Marauroropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUYECKUX PEaKLUi M XMMHUYECKOe paBHOBecHe: MeToauueckue
yKa3aHU K JJabopaToOpHBIM padoTaM MO AUCHUIUINHE «XUMHUS» ISl 00YJarOIUXCsl BCEX HAPABICHUN
MOATOTOBKHU U crnienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckui yH-T um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeaACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHusl JUIs CaMOCTOATENbHOM paboThl MO AUCHUILNIMHE «XHUMHUSA» JUIs OOY4aroIIMXCsl BCEX
HalpaBJIEeHUW TOJTOTOBKM U crenuaibHocTel Bcex ¢opm obOyuenuss / H.W. Pommonoma, A.IL
ITonomapes; Maraurtoropckuit roc. texuuueckut yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynpona, JI.B. PactBopbl: Meroauueckass pa3paboTka K JabOpaTopHbIM paboTaM 110
JUCHUIUTMHE «XUMHs» 171 00yJarolMXcsl BCEX HANpaBICHUN MOJATOTOBKU U CIELMAIbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunueckut yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : Henocpe1CTBEHHBIH.

6. Uynposa, JI.B. PacTtBopsl: Meronmueckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe Mo
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPaBJIEHUSM MOATOTOBKU U CIELHMATIBHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, 2.P. Mymnuna, O.A. Munrypuna; MarHuToropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2017. — 26 c. —
TekcT : HenmoCpeICTBEHHBIN.

7. Konsipa, JI.I'. KonmouaHsle pacTBOpBL: METOAMYECKHE YKa3aHUs K J1abopaTOpHON paboTe 1o
TUCUUIUIMHE «XHUMUS» A 00y4yaromyXcsl M0 BCEM HAIPaBJIECHUSM MOJATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenwms / JI.I'. Konsna, JI.A. bonbsH; MarHUTOrOpCKuil TOC. TEXHUYECKHA YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoa, 2017. — 9 ¢. — TekcT : HEemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKMCIUTENTFHO-BOCCTAHOBUTEIFHBIE PEAKIIMU: METOIMUYECKUE YKa3aHUS K
nabopaTopHoil paboTe MO IAUCIUILINHE «XUMU» A 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHl: METOIAMYECKas pa3padOTKa K CaMOCTOSITEIBHOW paboTe st 0oOydaromuxcsi Mo BCEM
HaMpaBJICHUSM MOATOTOBKU M CHEIHATBHOCTIM Beex (opm obydenus / JL.I'. Konsna, E.B. Tapaciox,
2.P. Mynnuna; Marautoropckuii roc. texuudeckuiit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXHMHUYECKHE TPOIECCH: METOJUYECKHE VYKa3aHUus K
nabopaTopHoit paboTe MO MUCHUIUITMHE «XUMHUS» JUIsi OOYYaloIIUXCS IO BCEM HAIpPaBICHUSM



MOATOTOBKM W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.WU. Poamonosa;

MarsuToropckuil roc. TeXHU4eCKu yH-T uMm. I'. M.

Hocosa, 2017. — 13 ¢. — TeKCT : HeMmOCpPeACTBEHHBIN.

HocoBsa. — Maruuroropck : MI'TY um. I'. H.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehI:

IIporpamMmmHoe obecnieyenune

Haumenosanue 110 No norosopa Cpox neficTena

JIMIICH3UN

MS Windows 7 Professional(uns| ;1597 16 1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7 Professional 5y 757 17 o1 27.06.2017 27.07.2018

(st KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo

7Zip cB000HO pacnpoctpansemoe I10 OeCcCpoUHO

FAR Manager cB00OTHO pacrpocTpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CcrUika

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammonaneHass wHGOPMAIMOHHO-aHATUTHIECKAS
cuctema — Poccuiickuii UHIEKC HAYYHOTO
nutuposanus (PUHIL)

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

ITouckoBas cucrema Axanmemusi Google (Google
Scholar)

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

Wndopmannonnas cucreMa - EauHoe OkHO
JI0CTYyMa K UHPOPMAIIMOHHBIM pecypcam

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

denepalibHOE  TOCYTAPCTBEHHOE  OIOKETHOE
yUpexIeHUE «DenepanbHBIN UHCTHUTYT
MIPOMBIIIEHHON COOCTBEHHOCTH)Y

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

Poccuiickas ~ TocymapcTBeHHass ~— OuOimoTexa.
Karanoru

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

OnekTpoHHBIE pecypchl Oubnumoreku MITY wum.
I'.1. HocoBa

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

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIITIMHBI

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHUe JUCIHHMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHWE ayJUTOPHUH

OcHanieHue ayJInTopun

WHIMBUAYAIbHBIX KOHCYJIbTALUM,
TEKYIIEro KOHTPOJS U
MPOMENKYTOYHOU aTTECTALUHU

YyeOHble ayAUTOPUH 15 MynpTUMEIUIIHBIE CpEACTBAa XpaHEHHUS, NepeAauu Hu
NpOBEJIEHUS 3aHATUM NpeaAcTaBlIeHUs UHPOpMaUU

JEKIIMOHHOT0 THIA

YyeOHble ayAUTOPUH 15 O6opynoBaHue AJ1s BBITOJHEHHS J1a00paTOPHBIX padoT,
NpoBeeHUS 1abOPaTOPHBIX XUMHYECKasl I0Cy/ia, pEaKTUBBI,

3aHATHH, TPYNIIOBBIX U Harnsiiaeie Mmatepuanbsl: TaOIHIbI, CXEMBI, TJIAKATHI.

CaMOCTOSITEJIBHON paboTHI

BBIXOZIOM B
o0ydJarIuxcs

Iomenienus ais [lepconanbubie kommbroTepel ¢ makerom MS  Office,

WuTepHeT W C JOCTYNIOM B 3JIEKTPOHHYIO

nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

Homemenus 11 XpaHEHUs 1 Crennaxu, cef(pl 1711 XpaHEHUsI y4eOHOT0 000pYA0BaHUS
NPOoGUIAKTHICCKOr0 O0CTYKUBAHHS |  MHCTpyMEHTHI /I PEMOHTA J1a60PaTOPHOTO
yqe6HOF0 O60py110BaHI/I$I 060pyI[0BaHI/I${.




