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HHGOPMALMOHHOTO obecreyeH s
JACIUILTHHBI




1. I{esiu OCBOEHUSA TWCIUTNIUHBI

LensMu  OCBOGHHUS ~ NUCHUIUIMHBI  «XUMHS»  sABIserca  (opMupoBaHue
(GyHIaMEHTaIbHBIX 3HAaHUH B OOJACTH COBPEMEHHON XHMMH, BKJIIOYAIOIIUX OCHOBHBIE
IIOHATUS, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCBHIBAIOIIKAE CBOMCTBA XMMHYECKUX COCIMHEHMHN;
pa3BUTHE HaBBIKOB CAMOCTOSITEIbHON pabOThl, HEOOXOAUMBIX Ul IPUMEHEHUS XUMUYECKUX
3HAHUM I[IPpM MU3Y4YCHUM CHEUUAIbHBIX JUCLUIUIMH W JAIbHEHIIEW INPaKTUYECKOU
JESATEIIBHOCTH.

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl OATOTOBKHU
O0akajaBpa

Huctummaa b1.6.12 «Xumus» Bxoaut B 0a30Byr0 dacTh O70ka 1 oOpa3zoBaTelbHOM
MIpOrpaMMBI.

Jlis  w3ydeHWs JUCHMIUIMHBI HEOOXOJWMBI 3HAaHWS, YMCHHUS W  BIIAJCHUS,
c(hOpMUpOBaHHbBIE B pe3y/bTaTe IMOJIYYCHUS CpelHero (MoJHOoro) obuiero oOpa3oBaHUs IO
JUCHUILIMHAM «XUMHUI», «Du3ukay, «MaTremaTuka.

3HaHUS M yMEHUs, MOJYYEHHbIE MPU U3YYCHUHM JAHHOM JUCUMILIMHBI, SBIISIOTCS
OCHOBOM JJisi JAJBHEHIIETr0 W3YYCHHUS TAaKUX UCHUHUIUINH, KaK «AHAJIUTHYECKAs XUMUS»,
«DU3NKO-XUMHYECKHE METOAbl aHaimu3a», «Pusnmdeckas ©  KOJJIOUAHAS  XUMUS,
«Oprannyeckas XAMHUSY, «Opranuyeckuii CHUHTE3, «XUMHYECKHE OCHOBBI
MIPOU3BOACTBEHHBIX MTPOIIECCOBY, «IKOJIOTHU», «be30MacHOCTh )KU3HEACATEILHOCTH.

3. Kommerenuun o0y4aiomerocsi, ¢gopmupyembie B pe3yJbTaTe OCBOECHHA
AUCHUILUIMHBI U NJIAHUPYeMble Pe3yJIbTaThl 00y4eHus

B pe3yjibTaTe OCBOCHHUA AUCHUIIINHBI «X MU O6y‘l&IOH.IPII>iC5I JOJIDKCH 06J13.,[[8.TB
CICAYIOIMMA KOMIIECTCHIIUAMU

CTpyKTYpHBIH 2JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHHs
KOMIIETCHIIUH

OIIK-2

CIOCOOHOCTBIO BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIeM, BOZHUKAIOLIUX B XO/1€
npodeccuoHabHOM JeSTENbHOCTH, NPHUBJIEKATh JJII UX PEIIEHUS COOTBETCTBYIOLIUMN
(bu3MKO-MaTeMaTHYEeCKU anmapar

3HaTh - OCHOBHBIC XUMHWYCCKUEC ITOHATHSA, ITOJIOKCHUSA YU 3aKOHBI,
- MCTOABI XHMMHYCCKOIO aHajlin3a BCIICCTB U 00BEKTOB

OKpY>KaroIlen cpeJibl

YmeTs - pemaTb pacyeTHbIE 3aJaydl MPUMEHHUTENLHO K Marepuany
MPOrpaMMBl;

- MPOTHO3UPOBATH BO3MOXHOCThH MTPOTEKAHUS CaMOIPOU3BOJIbHBIX
ITPOLIECCOB B PA3JIMYHbBIX XUMHUUECKHUX CHCTEMAaX

Bnanets - HaBBIKAMH TPUMEHEHUSI OCHOBHBIX XHWMHUUYECKHX 3aKOHOB B
npodeccnoHaNbHON IeATENbHOCTH,
- MPAKTUICCKHUMH HaBBIKAMH TEOPETHIECKOTO u

OKCIICPUMCHTAJIBHOT'O UCCJIICTOBAHUS B 00JIaCTH XUMUH

IK-1
CIIOCOOHOCTBIO OMNpPENeNsITh IEeNH M 33aJa4d WCCIEJOBAHWN, MPUMEHSTH IOJyYCHHBIC
pe3yNbTaThl Ha TPAKTHKE

3HaTh - COBPEMEHHBIE TEHICHLIUN PAa3BUTHS XUMHUH, €€ POJIb U 3HAUEHUE B
COBPEMEHHOU HAYKE;
- METO/IbI TEOPETUYECKOTO )51 DKCIEPUMEHTAIBHOTO




HCCICIOBaHUsI.

YmMmers - pelarb pacyeTHbIE 3aJa4d IPUMEHUTEIBHO K Marepuaily
IIPOTrPAMMEBI,
- IPUMEHSATH [10JIy4YEHHBIE PE3YyJIbTAThl Ha IIPAKTUKE.

Bnagers - METOJaMH  TEOPETHYECKOTO0 M HKCIEPUMEHTAJIbHOI'O

HCCIIEA0BAHMS,
- CHOCOOHOCTBIO  OOBSCHATh  pe3yJbTaTbl  MCCIEIOBAHUSA
MPUMEHUTEIHHO K TPOPEeCCHOHATBHOMN IS TELHOCTH.




4. CTpyKTYpa U coJepKaHue JUCUMIIIMHbI

OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 7 3aU€THBIX SIMHMIIBI 252 aKaJl. 9acoB:
- KOHTaKTHas1 pabdora — 154,7 akaz. 4acos:
- aynuTopHas paborta — 149 akaj.4daca;
- BHEayIUTOpHas — 5,7 akaz.4daca
- camocTosTenpHas pabora — 61,6 akan.4aca;
- MIOJTOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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Tema 1. Ilepuonnueckas cucrema u 2 4 6 | CaMOCTOATENbHOE H3yHeHIE 3amuTa 1a60paTOpHOU OIIK-2 —
CTPOEHHE aTOMOB 3JIEMEHTOB yueOHOH JTUTepaTyphl. paloTHI. 3yB
- CaMOCTOATEIIBHOE U3y4YECHUE TectupoBanue. OIIK-2 —
Tema 2. Xumuueckas CBA3b 2 4 - 4,3 |y4eOHOI TUTEpATYpHI. 3yB
emMa . UMHUYEecKas - oopmienue oTyera 1o |3amura 1abopaTopHO - —
T 3 X 2 6 4/21 6 3 0 OIIK-2
TEPMOIMHAMHKA nabopaTopHoO# paboTte; paboTHI. 3yB
- peenne gomarnHero 3ananus Ne 1; | [lomamrHee 3aganue Ne 1. I1K-1 —3yB
- CaMOCTOSITEJIbHOE nu3zyuenue| TectupoBaHue.
y4eOHOH JTUTepaTyphl.




Tema 4. XuMmudeckass KHHETHKA 6 421 8 |- odopmiieHHE oT4yera 1o |3amura naboparopuoii|OIIK-2  —
naboparopHoit pabore; paboTHL. 3yB
- peuienne aomarrHero 3aganus Ne 2; | Jlomamnee 3aganue No 2. IIK-1 —3yB
-caMOCTOsITeIbHOE U3y4ueHue ydeOHoli| TectupoBanue.
JIUTEPATYPHI.

Tema 5. PactBopsl 8 [18/101| 16 |- odopmiieHne OTUYETOB o | 3ammra naboparopuoii|OIIK-2  —
nmabopaTOpHBIM paboTam; paboTHI. 3yB
- peiieHue gomaisero 3aaanus Ne 3; | omamuee 3amanue Ne 3.|TIK-1 —3yB
-CaMOCTOATEIbHOE U3yueHue yueOHou | TectupoBanue.
JUTEPATYPHI.

Tema 6. KommiekcHbIe coeTuHEHUS 4 6 2 |- odopmiieHue oTyera 1o |3amura naboparopnoii|OIIK-2  —
nabopaTopHoi pabdoTte; paboTHI. 3yB
- BBITIOJIHEHUE TBOPYECKOro 3a1anusi; |TectupoBaHue. [TK-1 - 3yB
-CaMOCTOsITeNIbHOE M3yueHue yueOHoii |[IpencraBnenue nmpe3eHTamm.
JIUTEPATYPBHIL.

Hroro 3a 1 cemecTp: 32 |32/14| 42,3 3auyer

Tema 1. /lucnepcHble cucTeMsl 12 | 16/4U 6 |- oopmuenue OTYETOB 1o |3amura nabopatopHoii|OIIK-2  —
nabopaTopHBIM paboTam; paboTHI. 3yB
- perieHue gomarnHero 3ananus Ne 4; | [lomamnee 3amanue  Ne 4. |I1K-1—3yB
-CaMOCTOATEIbHOE U3yueHHue yueOHol | TecTupoBaHue.
JUTEPATYPHI.

Tema 2. OxucnuTenbHo- 8 10/611 4 |- oopmiieHne oTyeTa o |3amura naboparopnoit |OITK-1

BOCCTaHOBUTEIIbHBIE TIPOLIECCHI nabopaTopHoii padore; paboTHI. -3yB
- perrenue jgomarraero 3aganus Ne 5; | lomamaee  3amanme  Ne  5.|TTK-2
-caMocCTosITeIbHOE U3yueHue yueOHol | TectupoBanue. -3yB
JUTEPATYPHI.

Tema 3. DneKkTpoXUMHYECKHE 10 | 16/81 6 |- oopmienue OTYETOB 1o |3amura nabopatopnoii| OITK-1

CUCTEMBbI n1abopaTopHBIM paboTam; paboTHL. -3yB
- peenue pomarnHero 3ananus Ne 6; |[lomamuee 3amanune Ne 6. |TIK-2
-CaMOCTOATEIbHOE U3yueHHue yueOHol | TectupoBaHue. -3yB

JUTEPATYPHL.




Tewma 4. [Tomumepsl 4 5/411 2 |- odopmiieHHE oT4yera 1o |3amura naboparopnoii| OITK-1
naboparopHoit pabore; paboTHL. -3yB
-CaMOCTOsITEeIIbHOE M3y4ueHue yueOHoi | TectupoBanue. I1K-2
JTUTEPATYPBHI. -3yB
Tewma 5. KauecTBeHHBIN aHAIN3 4 13 |- odopmiieHrE oT4yera 1o |3amura nabopartopnoii | [TK-2
naboparopHoit padore; paboTHL. -3yB
- BBITNIOJIHEHUE TBOpYecKoro 3aianus. |[IpencraBieHne npe3eHTaIum.
Hroro 3a 2 cemecTp: 34 |51/224| 19,3 IK3aMeH
HToro mo aucuunjinHe: 66 |83/36| 61,6

W — B ToM uucie, 4ackl, OTBEZACHHbBIE Ha pabOTy B MHTEPAKTUBHOU (hopMme.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce nmpenonmaBaHus — AMCUMIUIMHBL — «XHUMHS»  HPUMEHSAETCS  TPaaUIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

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 Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKS TPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

B nexmuu MOTyT MCHOJB30BATHCS JIEMEHTHI MPOOJIEMHOr0 u3noxeHus. [IpobnemHas Jexius
HAYMHAETCS C BOIPOCOB, C IOCTAHOBKH IMpPOOJEMBbI, KOTOPYIO B XOJA€ H3JIOXKEHHUS MaTepuana
HEOOX0AMMO pemuTh. Takasg JeKuus nOpeAcTaBisier co0oil  3aHsATHE, Mpeanojararomee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTiKeHuH. Ha mpoOrmeMHO# nekuuu HOBOE 3HAHME BBOJUTCS Kak
HEM3BECTHOE sl CTyAeHTOoB. [lomydyeHHas nHOpManus yCBaMBaeTCs KaK JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XMMHYECKOTO JKCIIEPUMEHTa, KOTOPBIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PeabHOr0 3KCIEPUMEHTA, YTO J1a€T BOZMOXKXHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

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

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHHs (mapHyio paboTy) Tpex BHUIOB: CTaTHuYecKas Iapa, JIWHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOy4aroruiicss GopMyIupyroT 0000IIIeHHBIE BEIBOBI IO CEPUU OMBITOB, UCTIOIB3YS TPUEMBI AaHAJIOTHH
U CPaBHEHHS.

CamocTrosTenbHas paboTa CTYJIEHTOB SIBJISETCS OJHUM U3 HambOojee >PQPEKTUBHBIX CPE/ICTB
pa3BuTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocrosTenbHas paboTa CTYJIEHTOB
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHHe o(opmieHHs Ta0OpaTOPHBIX pPabOT, MOATOTOBKA K MPAKTUKYMY, HU3y4YeHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOTOBOM aTTeCTalluy.

CamocrosarenbHass paboTa CTYJEHTOB JIOJDKHA OBITh HampaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIaOOpPATOPHBIM 3aHATHUSAM, BBIOJHEHHE JTOMALTHHX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosaTenbHas paboTa CTYIACHTOB MO JUCHUIUIMHE «XUMUS» BKIIOYACT PELICHUE 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTUBHOIO  XapakTepa MO  alIrOPUTMY,  IPEATIOKEHHOMY



IIPENoAaBaTeIeM.

[Tpu npoBeieHNH pyOeKHOTO U 3aKIIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMH, CTOSIIIIUMHU
nepes MpernojaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU MPaBWIBHOCTH, 00beMa, INyOuHBI 3HAHUH,
YMEHUH, HAaBBIKOB, IIOJIY4YEHHBIX IIPU M3Y4YCHMM Kypca Hapsay C BBIABICHUEM CTEICHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH TOJIyYE€HHBIX 3HaHUN, YMEHUHI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
¢dopmamu koHTpossg. OOyyarompMmcsl IpeularatoTcss TECThl M 3aJadd B JIEKTPOHHOM BHJIE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJISI MO3BOJISIET O0ydarolMMcs B J1r000€ BpeMs MPOUTH TecT, IMPOaHaIM3UpOBaTh OUIMOKU U
IIPOWTH TECT MOBTOPHO.

[Tnan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W J1aOOpaTOpHBIM paboTaM, TECTHI IS
TEKYILLEro KOHTPOJIs,, BOIPOCHI AJIi UTOTOBOI'O KOHTPOJISL BBUIOXKEHBI JUIsl CAMOCTOSATENILHOM paboTh
oOyyaromuxcs Ha oOpazoBarenbHoM mnopTane PI'BOY BO «MarHutoropckuid rocynapcTBEHHBIN
TexHu4eckuil yuusepcutet um. I.1. HocoBay.

B nononHennn x Kypcy «XuUMHM» OOYydYarOUIMICS MOXET NPOMTH B AMCTAHIMOHHON (opme
oHnalH-Kypc «Kak xumus oOBsCHIET U U3MEHsIeT okpyxaroumii mup». Kype cocrout u3 10 nexuui.
Kypc nexumii na€r nepBOHadaabHOE IPEACTABICHHE O XMMHMHM M €€ POJIM B KU3HM YEIOBEKA U
obmectBa. OH cocTOUT U3 ABYX yacTeil. IlepBas U3 HUX paccka3blBaeT O TOM, KaK XMMHUS OOBSICHACT
OKPYKAlOIIUM MHP: KaK YCTPOEHBI BEIECTBA, IOYEMY M KaK HMAYT XMMHYECKHE DPEaKLHUH, KaKHe
BELIECTBA OINPEACIAIOT CBOWCTBA JKUBBIX CHCTEM. BTOpas 4acTh MOCBSAIICHA NMPUKIAIHBIM aclEeKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOLIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
moaeil. B Hell paccka3blBaeTCsl O LEHHBIX MPOJYKTaX XUMUYECKOW NMPOMBINUIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKJIAaX, MUIMEHTaX U Kpackax. ExkeHenenbHble 3aHATUSA OyIyT BKIIOYATh MPOCMOTP
TEMAaTHYECKUX BUJCO-JEKIMM U BBIIIOJHEHHUE TECTOBBIX 3aJaHUN ¢ aBTOMATH3UPOBAHHOW IPOBEPKOMH
pe3yabTaTOB M TBOPYECKUX 3a/laHUil ¢ mociexyroomuMm obcyxaeHueM Ha (opyme. Kypc spusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHONM NOATOTOBKH U PACCUYUTAH Ha IHUPOKYIO aYAUTOPHUIO
clylaTenei, B IepByI0 ouyepelb CTYAEHTOB HEXMMMUYECKMX BY30B U (DaKyJIbTETOB U JIOJEH, yxke
MOJIYUMBIIUX BBICIIEE 00pa3oOBaHUE, HO KeNAIUX OOoJbllIe Y3HATh 00 OKpYXKAIOUIeM MHpE HU
MOBBICUTDH CBOW OOIIEHAYyYHBIH YPOBEHbD.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensercs Ha ayAuTOpHYIO, KoTopas
MPOUCXOJUT KaK BO BpEMs JIaDOpaTOPHBIX 3aHATHUH, TaK U HA IUIAHOBBIX KOHCYJIbTALUAX, M Ha
BHEAYJAUTOPHYIO, POUCXOSAILYIO BO BpeMsl MMOATOTOBKU O0YYaIOIMMHKCS OTYETOB MO JIAOOPATOPHBIM
3aHSTHUSIM U IIPU BBIIIOJHEHUH IOMAIIHUX 33aHUH.

AynuTopHas caMOCTOsTeNbHas paboTa OOYYArOIIMXCS MPEANoJiaracT  IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXKJAOMY pa3eny JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTUIECKHE
3aJlaHus, OTBETHI HAa KOTOpBIE TPEOYIOT TIYOOKOr0o TOHMMaHUs H3YyYSHHOTO MaTepHuaa.
MakcuManbHOe KOJTMYeCTBO OaoB B KaxkAoi Teme Kypca — 10.

KoHTpoJibHbIe BOPOCHI ISl 3A1HMTHI JIA00PaTOPHBIX padoT
1 cemecTp
Tema 1. [lepnoanueckas cucteMa U CTPOEHHE aTOMOB 3JIEMEHTOB

JlabopaTtopHas padota Nel
«CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COECTMHEHUI

1. Yro takoe okcunabl? Mx knaccudukarus. Homenknarypa.
2. TlepeuncnuTe OCHOBHBIE XMMHUYECKHE CBOMCTBA OKCUIOB.



Urto takoe ocHoBanusa? Ux knaccudukanus. Homenkmarypa.

[Iepeuncinure OCHOBHBIE XUMUYECKUE CBOMCTBA OCHOBAHUM.

Uro Takoe kucnothl? Mx kimaccudukamnms. Homenknarypa.

[Tepeunciute OCHOBHBIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro HazbiBatoT cosimu. Ux knaccudukanus. Homenknarypa.

[IepeuncinTe OCHOBHBIE XUMUYECKUE CBOMCTBA COJICH.

Kaxkas renernyeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPraHUYECKUX COCTUHEHM?

©OND O AW

Tema 3. Xumuyeckasi TepMOJUHAMUKA

JlaboparopHuas pabota Ne2
«OmpeesieHre YHTAIBINNA PACTBOPEHHS U SHEPTUU KPUCTALTMYCCKON PEIISTKHY

OCHOBBI XHMUYECKOH TEPMOJAMHAMUKU: TIOHSTHE CUCTEMBI, BUJIBI CUCTEM.
TepMmonrHaMuyeckue mapaMeTphl U (PYHKIIUHA COCTOSTHUSI CUCTEMEI.
DOHTanbnus 00pa3oBaHus BEIIECTBA.

TemmoBoit 3¢ (HeKT XUMUIECKON peaKIIiH.

®dakTopBbI, BAUSIOIINE HA TEIIOBOH 3 (HEKT XUMUYECKOH PEaKIIHH.
Chopmynupyiite 3akoH [ecca.

Kakue ciienctBus BeiTeKaroT U3 3akoHa [ 'ecca.

DHTpOIUS KaK QYHKIHUS COCTOSHUS CUCTEMBI.

NGO~ wWNE

Tema 4. XuMmudeckass KHHETHKA

JlaboparopHast pabota Ne3
«CKOpOCTh XUMUYECKUX PEAKIHI»

UTto n3yyaeT XuMu4ecKas KHHeTHKa?
JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U FeTEPOreHHOM peaKIuil.
Ot xakux ¢$aKkTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiiu?
JlaiiTe onpeneneHne 3aKoHa JACMCTBUS Macc.
UTo Ha3bIBalOT KOHCTAHTOM CKOPOCTU?
Ot xakux (GakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyite nmpasuio Baut-I'odda.
Urto Ha3bIBaIOT TeMIepaTypHbIM KoddduimeHToM? Kakie oH MOKeT UMETh 3HaUeHUs?
8. [ToueMy noBbIlIEHNE TEMIIEPATYPBI YBEIINUUBAET CKOPOCTh PEAKIUU?

NoookrwdPE

Tewma 5. PactBopbl
JIaGoparopHas pabota Ned
«[IpuroroBiieHne pacTBopa M YCTAaHOBJICHHE €r0 TOYHOH KOHIICHTPALIUNY

1. [lepeuncnure 0OCHOBHBIE CITOCOOBI BHIPAYKEHUSI KOHIIEHTPAIIUU PACTBOPOB.

2. Kak paccuurtaTh MOJSPHYIO KOHLIEHTPALMIO PacTBOpA, €CIM M3BECTHA HKBUBAJICHTHAs
KOHIIEHTpanus?

3. Kak paccuurare Maccy pacTBopa, €CIM H3BECTHA MAaccoBasl JI0JI1 PacTBOPEHHOTO
BElIEeCTBa B paCTBOPE U Macca BOJBI.

4. UYro Takoe SKBUBAJIECHT BelllecTBa?

5. Kak paccuntars MOJSIpHYIO MacCy 9KBUBAJICHTA BEIIECTBA?

6. B kakux enquHuIax u3MepseTcs TUTP pacTBOPEHHOTO BeniecTBa?

JIaGoparophas paboTa Ne5
«DNEKTPONINTHYECKAS TUCCOITHALIIS)

1. Kakue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
2. UYTto Takoe IEKTPOTUTHYECKAS TUCCOIUAIIHS?



Noohkow

CoNoO~wWNE

NookrwnpE

oakrwdE

UTo Ha3BIBAIOT CTENEHBIO AUCCOIUALIMM JICKTPOIUTA?

Kaxkue 31eKTposuThl OTHOCATCS K CUIIbHBIM?

B xakoMm ciydae peakiiuu HOHHOTO 0OMEHa MPOTEKaT HEOOpaTuMo?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?
Kaxk quccomuupytor aMmdoTepHbIe 3JEKTPOIUTHI?

JlaGopaTopHas pabota Ne 6
«'uaponus conen»

Uto Takoe ruposinu3 coyieu?

Kaxkue conu noaseprarorcst ruipoiuzy?

Kaxk onpenenuts cpeny pactBopa conu?

UTo Takoe UHIUKATOPHI?

KonnuecTBeHHas xapakTepuCTHKA THAPOIIH3A.

Kaxk paccuntarb KOHCTaHTY TuapoIn3a’?

Kaxkue hakTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THAPOIN3a COH?
[Ipu kakuX yCIOBHSIX MOXKHO YCUIUTh THAPOJIU3 COIN?

Kak M0oxHO 0Cc1abuTh ruapoan3?

Tema 6. KoMIuiekcHBIE COEIUHEHN

JlaboparopHas padota Ne 7
«KoMIIIeKCHBIE COSTMHECHUSD

Urto Takoe KOMILJIEKCHbIE COETUHEHUS?

Knaccugukanus KOMIIJIEKCHBIX COSAMHEHUH.

[IpuBenuTe peaknus MOJyYEHUsT KOMIUIEKCHBIX COCAMHEHUMN.

Kakue noHbI MOTYT ObITh KOMIUIEKCOOOpa3oBaTeIsIMu?

Kak nucconumpyroT B pacTBOpE KOMIIEKCHbBIE COEAMHEHUS?

UYro Ha3pIBaeTCAd KOHCTAHTONW HECTOMKOCTH KOMIUIEKCHOTO COEAUHEHUS?
Yro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COETUHEHUS?

JlabopaTtopHas pabota Ne§
«CMmelleHne HOHHOTO PaBHOBECHS B PACTBOPE MAJIOPACTBOPUMOTO AIIEKTPOIIUTA

Yro Takoe pacTBOPUMOCTD BellecTBa?

Uro Takoe Mpou3BeeHNE PACTBOPUMOCTH?

OT yero 3aBUCUT 00pa30BaHME OCaJKa B PACTBOPAX 3JIEKTPOIUTOB?

[Ipu KaKux yCIIOBUSX MOXHO PacTBOPUTH OCaI0K?

UYro Takoe rnpousBeieHne GaKTHUECKUX KOHIICHTPALU?

Kak ¢ Touku 3peHHs CMelIeHHs] MOHHOIO PABHOBECHS B PAcTBOPE MallopacTBOPUMOTO

QJICKTPOJIUTA OOBSICHUTH BO3MOXKHOCTh pacTBOPCHUA ocaz[Ka?

agkrowpnE

2 cemecTp

Tema 1. [lucniepcHble cucTeMsl
JlabopaTtopHas pa6ota Ne9
«Komnnonansle pacTBOpb»

HucniepcHble cucteMbl. Kitaccugpukanum JUCIIepCHBIX CUCTEM.
CriocoOsl MoTydeHus: KOJJIOUTHBIX PAaCTBOPOB.

CrpoeHne KOITOUIHBIX YaCTHL.

Y CTONYMBOCT KOJUTOMAHBIX CUCTeM. CTaOMIM3aTOPHI.
Koarymsiius komionaos.



6. Koarynsmus KomutouIHbIX pacTBOPOB 3JIEKTPOJIUTAMH.
1. [TpaBuno Ulynsue — [Mapau. Koarynupyromas ciocoOHOCTb.

Jlaboparopnas pabota NelO
«OmpeeneHre ONTHYECKUX CBOMCTB KOJIOUIOB»

Yro Takoe HaHOTEXHOJIOrUs?

KaxoBbl nepcrieKTuBbl IPUMEHEHUsI HAHOTEXHOIOTHii?

JJis KakuXx 1enei uCrob3yI0T HaHOYaCcTHIl cepedpa?

Kaxue meroap! nonyueHus Hanodactull Bam uzBectHbl?

B yem ocoOeHHOCTD MOTydeHre HaHOYACTHI] cepedpa MeTogoM (oToauza’?
Kaxue MeTobl CIOIB3YIOT /17151 OLIEHKH Pa3MepOB YaCTHULL B 301X 7

Urto Takoe onTuyeckas miIoTHOCTh? Ha kakom mpubope ee onpeaensroT?
Kakoii MeTo/1 moJTydeHus1 9acTUI] UCTIOIB30BaH B JlabopaTopHOi pabote?
J171s 9ero BBOJSAT BOCCTAHOBUTENH MIPH CUHTE3€ YacTUIl?

0. 3auem 30116 00pabaTHIBAIOT PACTBOPOM THUAPOKCHIA AMMOHHS?

1. Kak ouiennBaercst arperaTuBHas yCTOMYUBOCTH 30J1€H?

RROOo~NoR~ONE

Tema 2. OKUCAUTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI

JlaGopaTtopnas pa6ora Nell
«OKHCITUTENBHO-BOCCTAHOBUTEIILHBIE PEAKITUN

Kaxkue peakunu Ha3pIBatOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UTo Ha3BIBAIOT OKUCIICHUEM U BOCCTAHOBJICHHEM?

UTO Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIEM ?

HazoBure BeniecTBa, M3BECTHBIE KaK CHJIBHBIE OKUCIUATEIIH.

Hazosure BemecTBa, U3BECTHBIE KaK CUJIBHBIE BOCCTAHOBUTEIH.

Kaxkue peakuun OTHOCSTCS K peakiusiM IUCTIPOTIOPIIUOHUPOBAHUS?

Kaxkue peakunu OTHOCSATCS K BHYTPUMOJIEKYJISIPHOMY OKHCIIEHHUIO - BOCCTAHOBIICHUIO?
Kaxkue peakunu OTHOCSTCS K MEKMOJIEKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHHUIO?

NGO~ wWdE

Tema 3. DIEKTPOXUMUYECKHE CUCTEMBI
JlaGopatopHas pabora Nel2
«DNEKTPOXUMHUIECKHE TIPOLIECCHI»

DnekTpoxuMuieckue cucteMbl. Kimaccudukarus 31eKTpOXUMUYECKUX TTPOIIECCOB.
l"anpBanmyeckuii anemeHT Jlanmansa — Skoowu.
DIIEKTPOABUKYIIAS CUJIA TATbBAHMYECKOTO 3JIEMEHTA.
N3mepenne  ANEKTPOAHBIX  NOTEHUHUAIOB.  PsAa  CTaHmApTHBIX  DJIEKTPOIHBIX
noTeHImanoB. CBONCTBAa METAJUIOB B COOTBETCTBUHM C WX TIOJIOKECHUEM B PSITY HAITPSHKCHUH.

5. Ypasuenue HepHcra.

6. DIIEKTPOJIN3 PACILIIABOB M pacTBOPOB. KaToIHbIE U aHOTHBIE TPOIECCHI.

7. O0benuneHHbIi 3akoH Dapazes. Berxos mo Toky.

NS

JlaGopatopHnas pabora Nel3
«Koppo3ns metamios»

1. Yto Ttakoe koppo3us?

2. Kakue Buabl KOPpO3UN BaM U3BECTHBI?

3. Tlepeuncaute ciocoObI 3aNTUTHI METAJIIOB OT KOPPO3HH.

4. DneKTpoXxuMHUECKass KOppo3usi. AHOJHOE OKHCIIEHHE METala U KaTOAHOE BOCCTaHOBJICHHE
OKHCIIUTETIS.



5. Tloyemy Bo3pocCiIa CKOPOCTh BBIAEIEHUS BOJIOPOAA MPH 100aBIEHUU CONH?

6. CpaBHHTE pe3ylbTaThl OMBITOB MO KOPPO3WU MPHU KOHTAKTE JKeje3a W IMHKA, W JKele3a U
MEJTHOM TIPOBOJIOKH B TUCTHUJUTMPOBAHHON U «MOPCKOW» Boje. ['1e mporiecc mpoTekaeT ObICTpee U 4eM
BBI 3TO 00BsICHUTE?

Tema 4. Ilonumepst
JlaGopaTtopnas pabora Nel4
«U neaTrduKanus moImMepoB»

1. UTto Ha3bIBAIOT MOJMMEPAMU U OJIUTOMEpaMu?
2. N3 xakue coeqMHeHn MoIyqyaroT MOJIUMEpPhI?
3. B pe3ynbrare Kakux peakiuuii MO>KHO TOJIYYUTh MOJTUMEPHI?
4. [TpuBeauTe MpUMEPHI PEAKIIUi MOJMMEPU3AINN U TIOTUKOHICHCAIINH.
5. Kakumu metogamu MOXHO UACHTU(DULIIMPOBATH MOJIUMEPHI?
6. I'te npuMeHSFOTCS TOTUMEPhI?

Tema 5. KauecTBEHHBIN aHAIU3

JlaGopaTtopnast pa6ota Nel5
KauecTBeHHbIN aHAIN3
1. UTto Takoe KaueCTBEHHBIN aHaTu3?
2. Jl7ig Kakux 1esnei mpuMeHsieTcss KaueCTBEHHBIN aHanu3?
3. AJNTOPUTM TIPOBEJICHUS KAYECTBEHHBIX PEAKIUil Ha KATHOHBI U AHHOHBI.
4. Kakue peakTuBBI NPUMEHSIOT AJ11 OOHAPYKEHHSI XJIOPHUI U OPOMHU]T HOHOB?
S. Kak oTnmuuuTh npucyTCTBHE B pacTBOpax aHMOHOB Br u |?
6. J1J1g 9ero Ucnonb3yro HHIUKATOPHYIO Oymary?
7. Kakue peakTuBBI MPUMEHSIOT 1T OOHapY»)eHus cynbdat u Gochar HOHOB?
BapuanTtbl JoMamHUX 3aJaHU 1J151 BHeaAyITUTOPHOIl CAMOCTOSITEILHOIH PadoThI
o0yuyawmuxcst Mo TeMaM
Jdomamnee 3aganue Ne 1
o TeMe: «XuMHYeCKast TEPMOTUHAMHUKA»

3amaua Nel

Jisa peakuun CHy ¢y + COp () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HalpaBlIeHUE
CaMOTIPOM3BOJIBHOTO TEUCHHS PEAKIIMK TIPU CTAHAAPTHHIX YCIOBUSX M TIpH Temmeparype T = 927 OC,
€clii TerIoBoi 3((eKT peaknu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCA. Y KaKUTE: a) BhIICTSAETCS
WU TIOTJIONIAETCS DHEPrusl B XOJ€ peakiuu; 0) MPUUYMHY HANJACHHOTO W3MEHEHUS JHTPOIIHH.
Paccuunraiite TemnepaTypy Hauana peakiuu.

3amaga No2

Beruncnure Temnosoit agdext peakuun: CaCy ) + 2 HoO(y = Ca(OH);, () + C2Hs (1), monb3ysace
CTaHJAPTHBIMU TEIJIOTAaMH OOpa30BaHUsI pearupyronux BemecTB. CKOIbKO TETUIOTHI BBIICTUTCS WIH
MOTJI0TUTCS Tipu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXMMHUYECKHMM  YpaBHEHHMSIM  paccuMTaiTe  TemioBoi  dddekT  peakuuu:
Hy ) + COz ) = CO (1) + H2 Of). TepMoxummuueckne ypaBHEHUS:

a) H, o T %5 0, o= H,O () AH =-241,9 x]Ix;

6) 2 CO () + 02 T — 2 C02 () AH = '566,2 Kﬂ)K

JlomamHee 3axanue Ne 2
o TeMe «XHUMHYEeCKAd KHHETHKA»

3amaya Nel



Peaknus mporekaer no ypasHenuro: O, ) +2 CO = 2 CO; (. HavanbHbple KOHLIEHTpanuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 m3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, korna mnpopearupyeT 30% CO? Bo CKoONbKO pa3 U3MEHSTCA CKOPOCTH
MPUMON ¥ 00paTHOM peakiuu, €CIU YBEINYUTh JaBJICHUE B CHCTEME B JiBa pasza?

3amaua Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 53TO K€ KOJMYECTBO BEIIECTBA BCTYHNUT B PEAKIHIO NpU
temmeparype 200 °C, eciu TemmepaTypHsIii K03(hGHIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKOIBKO
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaua Ne3

Haiinure HavanbHble KOHIICHTPAIIMM UCXOJHBIX BEIIECTB M KOHCTAHTY PABHOBECHUSI PEaKIIMU:
Fe (n + H20 ) = FeO () + Hy (1), ecnin paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaua Ned

Hus peaknuonnoit cucremsl: CO y + HyO oy = CO2 () + Hy () HavanbHble KOHIIEHTPALMU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CICAYIOIIMX PEAKIIUN:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COZ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HZO(F) =CO o T Hz(r), AH =-41,1 kI x.

VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUYECKOTO0 PABHOBECHS TUX PEAKIIHI: a) TPU MOHKCHUHN
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIINICEHUU [NaBICHUS, €CIM TeMIeparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacrBopsn»

3amaga Nel

B kakoMm o0beMe BojibI cienyeT pactBopuTh 135 r SNCl, mst monmydenust 3 M pacTBopa xiiopuaa
onosa (ll) ¢ motHocThIO P=1,405 1/MA? {7151 MPUTOTOBIIEHHOT'O PACTBOpPA PACCUUTATh: a) MACCOBYIO
nomo SNCly; 6) MOJIIPHYIO KOHIIEHTPAIIUIO SKBUBAJICHTA; B) MOJISUTBHOCTH; T') TUTP; 11) MOJBHYIO JIOJIFO
SnC|2.

3agaua No2

Ckombko wmn  15%-ro pactBopa Na,COz mmotHocThiO 1,16 r/em® norpedyercst  uis
npurortosieHust 120 mi 0,45 M pactBopa Na,COs3?

3agaua Ne3

3aKOHYHTH MOJIEKYJSIPHBIE M HAalUCcaTh COKPAlICHHbIE WOHHBIE YpaBHEHUS peaknuit
B3aUMOJICHCTBHS CIEIYIONINX BEIIECTB:

HBr + NaOH —» AgNO;3; + H,S —»
Fez(SO4)3 + KOH —» MgC|2 + (NH4)20204 —
Sb(OH)3 + H,SO4 — Sb(OH)3; + NaOH —

3amaua Ne4.

Boraucauts pH 0,05 M pacTBopa cepHOI KUCTOTHI.

3amaua NeS.

Kakue u3 crneayromux comeit moasepratorcs rugponusy: NaSOsz, Cu(NOs),, KBr? CocraBuTh
WOHHBIE U MOJIEKYIISIPHBIC YpaBHEHUS TUAPOIIN3a COOTBETCTBYOMUX conell. Kakoe 3Hauenue pH (>7,
<7) UMEIOT PacCTBOPHI ITUX COJICH?

3amaya Neb.

Haittu mpousseaenue pactsopumoct PbCl,, eciu B 200 M Boasr pactBopsiercst 2,17 T 3TOTO
COCIMHEHHS.

Jlomamnuee 3aganue Ne 4




3agaua 1

301b MOJY4YEH MYTEM CMEIIMBaHUSA pacTBopa A u pactBopa B. Omnpenenurte 3apsj ydactui
MIOJIYYEHHOT0 30JIs1 U HAanUIuTe GopMys

Imo TeMe «I[ncnepcmﬂe CUCTEMBI»

Yy €ro MU CJIBI.

PactBop | Va4, C, PactBop Vg, C,
Bap. 3om A MII MOJIB/TT B MII MOJIB/TT
1 PbSO4 Pb(NOg)z 20 0,001 H. KzSO4 10 0,04 M
3amaua Ne2

HammmmTe $hopmynry MULEIIIBI 3015, TTIOJYYEHHOTO TPH MOCTETIEHHOM HPWIMBAaHUH K BOAHOMY
pacTBOpY IEPBOH CONH, B3SITOM B M30BITKE, pa30aBICHHOIO pacTBOpa BTOPOIl COMM. YKaXHUTE 3HAK
3apsga  KOJUIOMAHOM dyacTumbl. Kakoil M3 SIeKTpOIMTOB sBIsieTCs Haubojee HSKOHOMHUYHBIM
KOaryJsiTOpoOM 3TOro 3051517

Bap. | PactBop 1 | PactBop 2
1 AgNO; Kl

Koarynsrop
NH.CI; K;SOy4; FeC |3

3amaya Ne3
BeramcnuTh mopor KoaryJsiuu pactBopa cyibdarta Harpus, ecimm nodasierue 0,003 x 0,1 H.

Na,SO4 Be3biBaeT koaryssuto 0,015 i1 30ms?

Jlomamuee 3axanaue Ne 5
no TeMe «OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHD

3amaya Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe TUN KaXXI0N peakivu.
HJ + HsPOs — J, + H3PO3 + H,O
HNO, — HNO; + NO + H,O
H[AUC|4] + H,O, + NaOH — Au + NaCl + O, + H,O
NH4REO4 +H, — Re + NHj3 + HzO
KBrO — O, + KBr

3amaga No2
CocraBbTe ypaBHEHHUS OKHCIUTEIHbHO-BOCCTAHOBUTEIBHONW peakiuuu. MeToJaoM 3JIEKTPOHHOTO

6aJIcha HOI[6epI/ITe K03(I)(1)I/IHI/I6HTBI. YKaXnure OKHUCINTENb U BOCCTAHOBUTEID.
KMnO, + NaNO; + H,O —
NaCrO, + H,O, + NaOH —
Bi(OH)3 + NaS,05 + NaOH —
Bi,O; + C —
Mg + HN03 (pas6) —

3agadga Ne3
Jaubl 1Be OKUCIUTeNbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysick Tabnuield CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIUAIOB, COCTAaBbTE
ypaBHEHME BO3MOXXHOW peakiuu B  ykazaHHod cpene (HNO;).  Paccuumraiite 3HadyeHue
ANEKTPOABIIKYILEN CHIIbI peaKLIUH.

Jlomamuee 3axanue Ne 6
1o TeMe «JIeKTPOXUMUYECKHEe CHCTEMbD)




3amaga Nel
CocTaBpTe DIJIEKTPOHHO-MOHHBIE YpPaBHEHHUS JJIEKTPOAHBIX IPOLECCOB M  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3ylolel peakiuyu, MpoTeKarolell mnpu padoTe TralbBaHUUECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raipBaHHYECKOTo 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBUSIX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIIEHTPAIIUIO
KaTHOHOB MeTalllla B KaTOJHOM pacTBope, mpu Kotopoir OJIC rajibBaHMYECKOTO 3JIEMEHTa
ymenbiutes Ha 0,02B.

3amaua Ne2

[IpuBenure cxembl BJIEKTPOAHBIX MPOIECCOB M  MOJEKYISPHBIE YPaBHEHHS PEaKIIMid,
NPOTEKAIOIINX MPU AIEKTPOXUMHYECKOH Koppo3uu ranbBaHonapel Co/Ni: a) B kucioii cpeze; 6) Bo
BJIQ)KHOM BO3/yXe€.

Onpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu cocrapmwia 0,01 /4.

3amaga Ne3

CocTaBpTe AJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOMISIIEH MTPH AIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

Brruncnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU dSJIEKTPOJIU3e
Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHuH | 4. Bbixoa Merasuia mo Toky coctaBui 85%.

VYkaxxuTe BO3MOXKHbIE TPUYUHBI YMEHBIIIEHUS BBIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.

BapHaHTbI TeMAaTHYE€CKHUX TECTOBbIX 3a11a}m171 AJIA TEKYHIEeTr0 KOHTPOJIsA
Hepnozmqecmm CUCTEMA U CTPOCHHUE aTOMA

B Ttecrax mo teme «llepmonmueckas cucrtemMa M CTPOECHUE aTOMa» COACPKHUTCS HECAThH
BOIIPOCOB, KOTOPBIE OLIEHUBAIOTCA B 1 OasI.

Tecr 1

1. Ywucno HelTpoHOB B Aape paBHO: (BbiOepuTe of1H OTBET:)
1. yucny 3eKTpOHOB
2. CyMMe 4Hclia IPOTOHOB ¥ JIEKTPOHOB
3. pa3HOCTH OTHOCUTENILHOW aTOMHOM MacChl M YHCIIa IPOTOHOB B siApe
4. opsiIKOBOMY HOMEPY
2. B cocraB aTroMHOro sijpa BXoAAT: (BeiGepuTe o1H OTBET:)
1. 31eKTPOHBI ¥ TPOTOHBI
2. HEUTPOHBI U PJEKTPOHBI
3. HEUTPOHBI ¥ IPOTOHBI
4.IpOTOHBI, HEUTPOHBI U ITEKTPOHBI
3. B KkakoMm psmy XUMHUYECKHE HIEMEHTHI PACTION0KEHBI B TOPSIKE BO3PACTAHHS UX aTOMHBIX
panuycoB? (Beibepure oquH OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4. OxoHYaHHe 3JIEKTPOHHOU (HOPMYIIbI ...5825p3. VYKa)KHTe MMOJ0KEHNE IIEMEHTA B
NEPUOINYECKOI cucTeMe: epuo/, TPyIILy, MOArPYIIy, HA30BUTE dieMeHT. (BriOepute ouH OTBET:)
1. 5 mepuon, 5 rpymnma, mo6oYHast TOATPYIINA, TEJLTYP
2. 5 mepuoJ, 5 rpynmna, TIaBHas MOATPyIa, CypbMa
3. 5 mepuon, S rpynma, no0oYHas MOATPYIIa, HHOOHI
5. DOmnekrpoHHas Gopmyiia aTomMa HUHKA B BO30YKA€HHOM cocTossHUU: (BpiOepute ouH OTBeT:)



1. 15°25%2p°35°3p®4s3d'%4p*
2. 15°25%2p°35°3p°45°3d™
3. 1s%25°2p°3s°3p°4s23d°4p*
6. UYemy paBHO 3HAYCHHE TJIABHOTO KBaHTOBOTrO uncia? (Beibepute oMH OTBET:)
1. yucay npoTOHOB
2. 9UCITy JIEKTPOHOB
3. 4yuCITy aTOMHBIX opOuTaneit
4. ynciy noAypoOBHEH
7. B kakom coenuHeHnd N UMeeT HAMMEHbIIYIO CTENeHb OKucieHus? (BbiOepuTe 0IMH OTBET:)
1. NH;
2. N,O
3. KNO3
4. HNO3
8. B psany okcunoB Na20— MgO— SO2 cBoiicTBa u3MeHsIOTCS oT: (BriOepuTe 0 uH OTBET:)
1. OCHOBHBIX K KHCJIOTHBIM
2. KUCJIOTHBIX K aM(pOTEPHBIM
3. aM(pOTEepHBIX K OCHOBHBIM
4. KUCIIOTHBIX K OCHOBHBIM
9. B arome ¢ochopa unciio 3JeKTPOHHBIX CIIOEB paBHO: (BriOepute omuH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opbutans umeer chepuueckyto popmy? (Beibepure onuH OTBET:)
1.f

o
v o a

XuMHu4eckas TePpMOANMHAMHUKA

B Ttecrax mo Teme «Xumudeckas TEpMOJWHAMHUKA»: TEPBBIC IIECTh 3a/laHUN OIICHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ami, a BOCbBMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

=

[Tpu paccMOTpEHNU XUMHUECKOW PEAKIINU cUCmeMa O3HAYACT:
a) MCXOJHBIE peareHThl
0) NPOAYKTHl XUMUYECKOU PEAKIUI
B) PpEaKIMOHHBIN cocy]l
T') HCXOJHBIE PEareHThl U MPOIAYKTHI PEaKIIuU
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIMOHHOI cucTeMbl nossiiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS PEAKIIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!
a) AUcrt B) Q 1013°"°
6) AHozgg F) AHct
5. Kakue u3 npuBeIeHHBIX PEAKIHi SBISIOTCS SHIOTCPMUUCSCKIMU?
a) 1/2 N+ 3/2 H,= NH3 , AH = — 46 KJlx/monb



6.

7.

8.

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

B) 1/2 N2+ 1/20,=NO , AH =90 K[I>x/monb

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

Kakas w3 HamucaHHBIX HM)KE PEAKIMH OTBEYaeT TEIUIoTe oOpazoBaHMs okcupaa asora ( || ) B
CTaHJAPTHBIX YCIOBUSAX?

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

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

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

DHTanbus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

Hnsa peaknuu NiO ) + C (pagur) = Ni o + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOTIPOM3BOJILHOTO TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U TpU Temnepatype 627°C.

BemtectBo AH®595 (KI>x/MO1B) S°9s ([x/Mons*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBere ykaxkurte 3HaueHus >Hepruu ['mOOca mpu CTaHAAPTHBIX YCIOBHSX, MPU TeMIEpaType

627°C n TemmepaTypy Hadajla peaKkIuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOINUS PU Pa3TI0KEHUN KapOOHaTa KaIbIHs?
a) yBEIMUMBaETCS B) HE YMEHbIIIaeTCs
0) yMeHbIlIaeTCst T') HE 3HaI0
10. [lannHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+3O2 (r) AH<O
MO’KET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B MPSIMOM HarpaBJieHUU B) HE MOXXET MMPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XHMMHYECKas KHUHETHKA: IepBOC, BTOPOC, TPETHE, UCTBCPTOC U IIATOC

3amanus ouenuBaroTcsd B 0,5 Oama; mecroe, ceabMOe, BOCEMOE, IEBITOE M jJecsitoe — B 1 Oami, a
OJMHHAIATOE — B 2,5 Oaia.

Tect Ne 1

1. Paznmen xumMuu, U3y4arolui CKOPOCTH U MEXaHU3Mbl XUMUYECKHUX PEAKIIHIA, HA3bIBACTCS
a) XUMHYeCKasi TePMOTUHAMUKA

0) TEpPMOXUMHUS

B) XMMHYECKass KHHETHKA

2. CkopoCTh XUMHUYECKOW PEaKINH — 3TO ...

a) BpeMmsi, 32 KOTOPOE TIOJIHOCTHIO PACXOIYETCs OJTHO U3 MCXOJIHBIX BEIIECTB

0) U3MeHEeHHe KOJIMYEeCTBA BEIIECTBA PEAareHTOB (UM MPOJYKTOB) PEAKIIUU B CIUHUILY BPEMEHH B
eIuHNIE 00BEMA

B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUK K MOMEHTY OKOHYAHWSI pEaKIun

3. B kakux enuHMIIAX BBIPAKAETCA CKOPOCTh XUMHUYECKOU PEaKIIIu?

a) MOJIb JI et

0) Ge3pa3zmepHas BETMYMHA



B) MOJIB C
4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKHUX PEaKIUii?
a) OT MPUPOIbI PEAruPYIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO COCya
5. CocrosiHME  XMMHUYECKOIO  paBHOBECHS ~ OOpaTUMBIX  IPOLIECCOB  KOJMUYECTBEHHO
XapaKTepu3yercs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anmuceIBaeTcs BhIpakeHUE UL CKOPOCTU PEAKLIUU
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 JUTSI KOHCTaHTBI paBHOBecus peaknuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe moKa3bIBaeT 3HAUEeHUE TeIIOBOro 3ddexra peakuun?

ajl E % .
4
0) 2 2
v
B) 3 +
y 3
— A\

v

XOJl peakluu

9.  Yt0 MOXHO CcKa3aTh O peakiiu, N300paKeHHOH Ha 1uarpamMMe K Borpocy 87

a) 9K30TEepMHUYECKask peaKIlHs

0) PHAOTEpMUYECKAs PEAKIIHS

B) pEaKIis ONMCHIBAET COCTOSIHHE PAaBHOBECHS

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

CMeEIIaeTcs BICBO.

a) IpY NOHM)KEHUH TeMIepaTypbl

0) IpH MOBBILLIEHUU TEMIIEPATYpPbl

B) NIPH MOBBILICHUH JIaBICHUS

11. Jinsa peakuun Cyy + 2 H 2 ) = CH 4 () Ipu HekoTOpO#l TeMnepaType KOHCTaHTa paBHOBECHs
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus Bojaopojaa paBHa 1,2 Moib/i. Berumcianre HCXOIHYIO
KOHIICHTPAIIHIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Ttectax mo Teme «PacTBOphI»: TeEpBOE 3alaHHE OlleHMBAaeTCs B 1 0aui; BTOpOE, TPEThE,
4yeTBEpPTOe, MATOC W IMISCTOC 3adaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JIEBATOE M JECATOE — B
0,5 6amna.

Tect Nel

1. {ns ypaBuenus peakun Cu SO; + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3alUIIETCS B BHJIE



1) 2K* + S0, = K,S0,
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)xd + 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 momasiienust ruapousa xiaopuaa xpoma (I1I) cnengyer

1) 106aBHUTh COJSHYIO KUCIIOTY

2) 100aBHTH IICIOYb

3) pa30aBHUTH PaCTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM W3 TUIAPOCYIbdaTa KalblUsg U BOJIBI, CyMMa
KO3 PHUIHMEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOIMAIIIH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2) 4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute MpoM3BEICHHE
pactBopumMoctu Ag2C204

1)510"%  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJIMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEIIECTBA K 00BEMY pacTBOpa
8. K crmaObIM 351eKTpOoIMTaM OTHOCUTCS . ..

1) rUapOKCUI AaMMOHUS

2) THUAPOKCHU Kaus

3) xJIOpUa KaabIHs

4) MapraHIoBas KHCJIoTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh INEIOYHYIO I KUCIYIO CpENy.
[IpnunHOi 5TOTO ABIIAETCA ...

1) snextponus cosuei
2) IUCIIPONIOPIUOHMPOBAHUE COJIEHt
3) ruapaTupoBaHHUE COJICH
4) Tuaponus cojiei
10.3nayenne PH uncroit Bosst ipu 25°C cocrasisieT

N1 2)7 3)0 4) 10
Kononanbie pacTtBopbl

B Tectrax mo teme «J/lucnepcHbie cucteMbl»: 1-8 3amanus onenuBatorcs B 0,5 6amn, 9-10 - B 2,5
Oamna.

Tect Nel

1. ducnepcHocTs - 370...(BpiOepuTe oauH OTBET)
1. tnameTp yacTUIl AUCTIEPCHON a3kl
2. BeIMUMHA, 00paTHas MONEPEUHOMY pa3MepPy YacTHI] AUCTIEPCHOM (ha3bl
3. ob1mas Macca 4acTHIl JUCTIEPCHOM (a3bl.
2. Uto Takoe nopor koaryssiiuu? (Beibepure oauH OTBET:)
1. HanGopIIas KOHIEHTPALKS JIEKTPOJIUTA, BHI3BIBAIOIIAS KOATYIISALIUIO 30J15
2. HauMEHbIIass KOHIEHTPALKs 305151, BHI3BIBAIOIAS KOATYJISLUIO
3. HaMMEHbIIIask KOHLIEHTPAIHS 3JICKTPOJIUTA, BBI3BIBAIOIIAS KOATYJIISIIHIO 3015



3. Kakumu cmoco6amu MOKHO BBI3BaTh Koarysiuio? (BeiOepuTe 0MH UM HECKOJIBKO OTBET)

1. oxnaxaenue

2. 10OaBJICHHE IEKTPOJIUTA

3. HarpeBaHue

4. cMenMBaHKe JBYX KOJUIOMIOB C pa3HOMMEHHBIMU 3apS’KEHHBIMU YaCTULIAMU
4. st 307151 xjopuaa cepedpa, MOJIy4YEHHOTO peakuuei
AgNO3+NaCl(u136)=AgCl+NaNO3, Hauay4muM KOaryJIdpyroluM JeidcTBHEM OyaeT o00iaaath
pactBop ...(BriOepure onuH oTBET)

1. MgSOq4

2. AICI;

3. K3POq4

4. KCI
5. Iloporu koarysisuuu 3J€KTPOJUTOB JJIs 30Js Moauja cepedpa okasaiuch paBHbIMH: Cy (HUTparta
kammst) = 260 mmonw/n, Cg (Hutpata amomuaus) = 0,087 mmonw/n. Kakoi 3apsg OynyT uMeTh
YaCTHUIIBI TaHHOTO 3011517 (BriOepuTe ouH OTBET)

1. NONOKUTENbHBIN 3aps

2. OTpUTIATEIILHBIN 3PS

3. 4acTHUIIbI 30J151 HE UMEIOT 3apsaa
6. Komnongnas yactuma 301 ruapokcuna xkenesa (I11), odpasyromasics mpu rufposivs3e ero XJIopuaa,
B [TIOCTOSIHHOM DJICKTPUUYECKOM MoJie OyneT ...(Bridepure onuH 0TBET)

1. gBUTaTHCA K KATOLY

2. coBepuiath KojebaTeabHbIe ABHKEHUS

3. IBUTATHCS K aHOIY

4. octaercs HEMOIBUKHOM
7. Munenna 3ons umeer crpoerne {[AgCl]y nCl™ -(n—x)K'}" xK*. Kakue HOHBI MTpaoT poib
npoTuBoroHOB? (Be1OepuTe OAMH OTBET)

1. xsopua HOHBI

2. MOHBI KaJus

3. noHBI cepedpa
8. Mumemna 3oms wmmeer crpoenne {[AgBr]m -nAg" (n—x) NO;—}*" xNO3 Vkakure, Kakoe
BELIECTBO SIBJISIETCS HOHHBIM cTabminzaropoM? (BeiOepute oMH OTBET)

1. HuTpar cepebpa

2. OpoMuI HATPUS

3. 6pomua cepedpa
9. IlpencraBpTe YCIOBHBIMH (hOpMynamMu CTpOSHHE MHIEUTBI 30Js1 Tuapokcunaa Hukens Ni(OH),,
nostydeHHoro npu Bzaumoxerctsun 5 mia 0,001 H pactBopa ruapoxcuaa Hatpusc 10 ma 0,002 M
xsopuna Hukens (11). Kakoe BemecTBo BbINONHSAET (YHKIMIO MOHHOrO crabmnuszaropa? (BeiOepure
OJIUH OTBET)

1. NaOH

2. H,0

3. NiCl,
10. Koarynsmus 100 mut 30515 mportekaet npu fodasienuu 10,5 mu 1H pactBopa xmopuaa kanus, 1160
37,0 mu 0,001H pactBopa docdara HaTpusi. Beraucanre mopor Koaryssiiiuy JJIEKTPOIUTOB.

OKHCcIMTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHCIUTETHbHO-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. OkucauTenp — 3T0 aTOM, MOJIEKYJIa UJIU UOH, KOTOPBIH ...



1) yBeNWYMBAET CBOIO CTEIICHb OKHCIICHHSI
2) TPUHHMAET 3JICKTPOHBI
3) oTmacT CBOM AIIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HelTpaibHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOXKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIACTCS
3) oTpuIATENbHBIN 3apsi1 HOHA YBEITHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHpoBaHus NPUHALJIEHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O
3) Mg+ S=MgS
4. K BOCCTaHOBUTEISAM OTHOCATCS ...
1)  metayuIbl, BOAOPO/, YIIIEPO
2)  aKTUBHbIC HEMETAJLIbI
3)  DIIEMEHTHI, HaXOMAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHu OKHUCIIEHUS KUCIOPO/a a) B BoJie ¥ 0) B MEPOKCHIE BOJIOPOJIa COOTBETCTBEHHO PaBHbI

1) a)-2;06)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpejie, BOCCTaHABIUBAETCA 1O ...
1)  karuona Mn?*
2)  manrasar-mona MnO,”
3)  okcuma mapranmna (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,S3 + KNO; 2 K,CrO4 + KySO4 + NO okucienuro
HOJBEPralOTCs CIACAYIOIIUE YICMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ GHUIMEHTOB B peakIiy, IPUBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakirn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOpPOE M TATOE 3a/laHus
oIleHUBaIOTCs B 1 0asut; TpeThe M YeTBepToe 3a1anus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DaexTpoaHBIN MOTSHIIMA ONIPEACTISAIOT 110 YPABHEHHIO ...
1) Hepsncra
2) MenneneeBa-Knaneiipona
3) BoabiMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue mpoayKThl 00pa3yrOTCs Ha KaTo/Ie MPH JIEKTPOIIN3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon



2) cepebpo
3) a30THas KHCI0Ta
4) KHCIOpPOJ
4. VYkaxute CcyMMy KO3 (OHUIIMEHTOB B ypaBHEHUH JICKTpoJin3a pacTtBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakags w3 mnpuBENEHHBIX  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Beruuciure Maccy NHHKA, TOJYYEHHOTO TPHU JJIEKTposin3e cyibdaTa ITMHKA, KOTOPBIi
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe cXeMbl DSJIEKTPOAHBIX IMPOIECCOB W MOJIEKYJISIPHOE ypaBHEHHE pEaKIIUH,
MPOTEKAIOIIEH TPU DJICKTPOXUMHUYECKOH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCION
cpene. B oTBere ykaxkute cyMMy K03(pPHUIIUCHTOB B MOJICKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas camocrosiTenbHas paboTa o0ydyarolmuxcsl OCYIIECTBISETCS B BHJE M3YyUEHUS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3zeny ¢ MpopaboTKON MaTepuana, opOpMIIEHHUS OTYETOB IO
71a00paToOpHBIM paboTaM, BBHINOJHEHHS TBOPYECKHX 3a/laHui B KOHIE KaXKJIOTO CeMecTpa B BUIE
IIPE3EHTALMN 1 BBINOJIHEHMSI JOMAILIHUX 3alaHUM.

TeMbl TBOPYECKUX 3aIaHUM

TBOpquKI/Ie 3aaHus BBITTOJIHATOTCSA 06y‘IaI-OH_II/IMI/IC$I B BUJC npeseHTauHﬁ.

1. Kak xumus otpaxkaet oKpyKaroIui Mup.

2. XUMUS B MOEH CIIENMaIbHOCTH.

3. Xumuueckass HISHTU(DUKALMS BEIIECTB. Y CTAHOBJICHHWE XUMHYECKOTO COCTaBa
BeIeCTB. AHATUTHYECKHIT CUTHAJI.

4, KauecTBeHHBIH aHAIH3.

5 KonnyecTBeHHBIN aHaTN3.

6. DU3HKO-XUMHUYECKHE METOIbI aHAIN3A.

7 XuMHUYecKre METOIbI aHAJIN3A.

7. OnleHoOYHbIE CPEACTBA IS MPOBEIEHHsT MPOMEKYTOUHOI aTTeCTAllMU

[IpomMexxyTouHasi  aTTecTalsl WMEET  IEJbK0  ONPENCIUTh  CTENEeHb  JIOCTHKCHUS
3aIUIAHUPOBAHHBIX PE3yJbTaTOB OOYYEHUS M0 JUCHUIUIMHE XHUMHS 3a OMNpPEAeNICHHBIH TEepHoI
o0OyueHusl.

a) Ilnanupyemble pe3yJbTaTbl O0yUYeHHS] W OLIEHOYHBIE CPeACTBA ISl NPOBEdCHUS
MPOMEKYTOYHOM aTTEeCTALMHU:






CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-2

CIIOCOOHOCTBIO BBISIBIIATE €CTCCTBECHHOHAYUYHYIO CYILIHOCTH HpO6JICM, BO3HHKAKOIINUX B X0J1€ HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTHU, ITPUBJICKATb IJIA UX

pelIeHusi COOTBETCTBYIOMINN (PU3NKO-MAaTeMATHYECKUN anmapar

3HaTh - OCHOBHBIE XHMHYECKHUE IOHSITHS, Ilepeuens meopemuueckux 60npocos:

IIOJIOYKEHUS U 3aKOHBI, 1. ITepuonnueckuii 3akoH /I.11. Menneneesa u CTpO€HHE aTOMOB JIEMEHTOB.

- METOAbl XUMMYECKOro aHajusa | 2. CrpyKTypa nepuoAndecKoi CUCTEMbl. DIIEKTPOHHbIE CEMEICTBA.

BEIIECTB U OOBEKTOB OKpY)KaromieH | 3. [TpuHIMIIB OYepeTHOCTH 3ANOTHEHUST aTOMHBIX OpOUTANICH SJICKTPOHAMHU.

cpeabl 4. DHeprusi HOHU3ALUH, CPOACTBO K JIEKTPOHY, AJIEKTPOOTPULIATEIIBHOCTb.
5. Oxcuppl. Mx kmaccudukanms. Homenknarypa. CnocoObl TONMydeHUS W XHMHUYECKHE
CBOIICTBA.
6. OcnoBanms. Mx knaccudukanus. Homenkinarypa. CrnocoObl MOMy4eHUS W XUMHUYECKHE
CBOIICTBA.
7. Kucnorel. Ux xnaccuduxanus. Homenknarypa. CrnocoObl IOJIyueHUST UM XHMHUECKHE
CBOIICTBA.
8. Comu. Ux knaccupukanus. Homenknarypa. CriocoObl osydeHus: 1 XUMUYECKHE CBOMCTBA.
9. XUMHUUYECKUE CUCTEMBI, TapaMeTpbl U (YHKIIMU UX COCTOSHUSI.
10. IlepBbIil 3aKOH TEPMOJAVHAMUKH.
11. TennoBoii 3¢ hekT XuMUUecKkoi peakiy. DHTAIbIM. DHTAIBIN 00pa30BaHUs BEIIECTB.
12. 3axon I'ecca u ero cieactsusi.
13. OHTponus. BTopoii u TpeTnii 3aKOHbI TEPMOJIUHAMHKH.
14. Oneprus ['mb6ca — KpuTepuil HaNpaBICHHOCTH XUMHUYECKHMX pEaKIMA B 3aKPBITHIX
CUCTEMaAX.
15. CKopocTh XMMHUECKOHN peakliuy U (aKTOpbl, BIUSIOLIME Ha HEE.
16.  3axon gelicTBus Macc. MONEKYISIPHOCTD U MOPSIOK PEAKIIHH.
17. [TpaBuno Bant-I'odda.
18.  VYpaBHenue AppeHuyca. DHEprusi akTUBALIUU.
19. KaranusaTopsl. ' OMOreHHBIN ¥ reTepOreHHbIN KaTaaus.
20. KonebarenbHble peakuuu.
21.  XuMudeckoe paBHOBECHE, KOHCTaHTa PABHOBECHS.
22.  Cwmemenue xumudeckoro pasHosecus. [Ipunuun Jle-Illarense.
23. da30BOE paBHOBECHE.




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

24. CnocoObl  BbIpaKE€HUSI KOHIEHTpallMd B pacTBOpax: MaccoBas JIOJid, MOJIApHas
KOHIIGHTpallKs, MOJSpHas KOHILIEHTpAallMs SKBHUBAJICHTOB, MOJSUIbHAS KOHIEHTpPALMS, MOJIbHAs
JOJIsl, TUTP.

25. PactBopb! 3nekTponuToB. CTeneHh W KOHCTAHTA AJIEKTPOJUTHICCKON JUCCOIUAINH. 3aKOH
pa3basnenus OcTBaib/a.

26.  Jluccommanus KUCIOT, OCHOBaHUH, cosieil. AM(OTEPHBIE SJIEKTPOIUTHI.

217. PactBopumocTts. [IpousBeneHne pacTBOPUMOCTU. YciioBHE OOpa3oBaHHUS M PAaCTBOPEHUS
OCAaJIKOB.

28.  Mucconmarnus Boasl. MoHHOE mpou3BeneHue Bosl. pH.

29. KucnoTHo-0CHOBHBIE CBOMCTBA BEILIECTB.

30. I'unponus coneil. CTeneHp U KOHCTaHTa THIPOIH3a.

31.  Hucnepcusie cuctembl. Knaccudukanus. Jlnodpunbabie n mnodoOHbIE KOOI

32. CTpoeHue KOJJIOUAHBIX YaCTHII.

33.  CaoiicTBa KOJUIOMIHBIX PAaCTBOPOB.

34. Koarynsiius KoIIouHbIX pacTBOPOB.

35. OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC CBONCTBA BemlecTB. Kiaccudukarus OKUCIHUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUH.

36. CocTaBieHHEe YPaBHCHHH  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMHd  METOJaMU
AIIEKTPOHHOTO OaaHca.

37. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAN. Y paBHeHue HepHcra.

38. Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

39. DIEKTPOXUMHUIECKHE CUCTEMBI. DJIIEKTPOHBIN TTOTEHITHAIL.

40. ["anpBanmveckuii anemeHT Jlanuans Sxobu.

41. DIEKTPOXUMHUECKHUE CUCTEMBI: 3JIEKTPOIIU3 paciiiaBoB. [I[puMeHeHne 3JeKTPoIHn3a.

42. DJeKTpoN3. AHOJHBIA U KATOJIHBIA MPOUECCH IPU AJIEKTPOJIN3€e pacTBOpoB. [Ipumenenue
AIIEKTPOJIH3A.

43. 3axonbl Dapages.

44, Kopposus. Buast koppo3uu. CriocoObl 3alIUTH METAJNIOB OT KOPPO3UH.

45. [Tonumeps! U OIMTOMEpHI.

46. PeakinonHas ctocoOHOCTH BEIIECTB: XMUMHsI U TIEPUOANYECKAst CUCTEMA PJIEMEHTOB.

47. HNonnas xumuueckas cBsi3b. MeTamndeckas CBS3b.

48. KoBanenTHas XxumMudeckas CBS3b. BOI[OpO,ZLHaH CBA3b.




CTpyKTypHBII

[Tnanupyemsble pe3ynbTaThl

AJIIEMEHT OrneHoYHBIC CPECTBA
oOyueHus
KOMITETCHIINH
49, KomrieMeHTapHOCTD.
50. Xumudeckass UACHTU(DUKAIMS BEIIECTB. YCTAHOBJICHHE XUMHUYECKOTO COCTaBa BEIIECTB.
AHaTUTHYECKUMA CUTHAIL.
ol. KauecTBeHHBIN U KOJTWYECTBCHHBIN aHAIU3.
52. OU3NKO-XUMHUUYECKHE METO/IbI aHAJIH3A.
53. XUMHUYECKHEe METO/IbI aHAIU3A.
YMeTh - pemaThb  pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0aHuA .

MIPUMECHUTEITLHO K MaTepHary 1. HamucaTth SIEKTPOHHBIC YpPaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU

MIPOTrPaMMBl; TOKOOOpa3yromeil peakuuu, BoIYHCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu

- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI¥*1=0,001 moub/x1, [C02+]:0,l MOJIB/JI.

MPOTEKAHUS CaMOIIPOU3BOJIBHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid rugponusa coieit: KsPOys; NaySOq,

MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xaibius coaepxurca 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH);); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

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

6. Hanucarb SJ€KTPOHHBIE YpaBHEHHUS DIJIEKTPOJHBIX IPOLECCOB, yYpaBHEHHUE CYMMAapHOU
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, HAaKCaB UX B MOJIEKYJISIPHOM U MOHHOM opMax:

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 D/IC raqbBaHHYECKOro 3JIEMEHTA, €ClIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [CU*]=1,0 Monb/1.

10. Cynbdat amomunus Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOTY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Omnpenenure TEPMOAUHAMUYECKYIO BO3MOMKHOCTb IpoTeKaHHs peakuun CS; o +3 Oyp)=
=CO; (y + 2 SO, (), AH, = -1075 ]k npu cranmapTHbIX yciaoBusix. Paccumraiite Temmeparypy




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

nauana peakuuu, eciu S(CS;)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 JI:x/monb K.

12. Peakuus uper nmo ypaBHeHuto: 2 Hy ) + Sy oy = 2 HoS(y. Hauanpnas koHLeHTpanus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Moib/n. OnpeaenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Koraa npopearupyet 0,7 MoJb/1 Bogopoa?

13. Onpenenute TepMOJUHAMHUYECKYIO0 BO3MOXKHOCTh IIPOTEKaHUs peakiuuu 2 ZNS ) + 3 Oy =
=2 2n0  + 2 SO, (), AH; = -890 /I nmpu craHIapTHBIX yclloBUsAX. PaccunTaiite Temmepatypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 x/mons K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JTxx/moab-K.

14. HauanbHble KOHIIEHTPALMK UCXOIHBIX BemecTB B peakuuu: 2 SO ) + Oz ) = 2 SO3 () 6b11H
paBusl 1,8 Monb/1 SO; 1 2,4 Monb/n O, Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMKU K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

15. B pactBope optodochopHoii kucmoTel mMaccord 1200 r m miotHOoCcTRIO 1,153 T/MI
coaepxutcs 312 r H3PO,. Paccuuraiite: (H3POs); Cy; Cox; Cmy N(H3PO4) u N (H20); T. 1. Hnus
peakuun CHy p + COy n = 2 CO () + 2 H, () ompexnenure BO3MOXKHOE HAalpaBJICHUE
CaMOIIPOM3BOJILHOTO TEUYCHHS PEaKIUW TP CTAHJIAPTHBIX YCIOBHSX W Tpu  Temreparype T
=927°C, ecin TennoBOIt 3¢ exT peakuu 10 3aJlaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXHUTE: a)
BBIJICTISICTCSl WJIM TIOTJIONIACTCS DHEPTHs B XOJAC PEAKIMH;, 0) MPUYUHY HAWIECHHOTO H3MCHCHHS
sHTponuH. Paccunraiite TemnepaTypy Hadala peaKiliH.

16. Beipasure yepe3 KOHIICHTPAIIMU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIONIUX PEaKIIHid
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEILIEHUS XUMHUYECKOIO
pPaBHOBECHSI OTUX PEaKIUi: a) MPU TMOHWKCHUH TEMIIEPATYPHI, €CIH JIaBJICHUE IMOCTOSIHHO; 0) TpH
TIOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

17. PaccuuraiiTe >MEeKTPOABKYIIYIO CUTY U OINpEAeTUTe HalpaBlIeHWEe CaMOMPOU3BOIBLHOTO
MPOTEKAHUS PEAKIUU TPU CTAHJAPTHBIX YCIOBUSAX, HCIIONB3ysS 3HAUYCHUS OKHCITUTEIBHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

18. TlpuBemuTe CXEMBI SJEKTPOTHBIX IMPOIECCOB W MOJCKYJISPHBIC YPaBHEHHS PEaKIUi,
MPOTEKAOIIUX MPH JIEKTPOXUMHUUECKOI Koppo3un ramsaHonapbl Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ayxe. Omnpenenure yObUIb MAacChl aHOAA TPU KOPPO3HH B KUCIOU cpejie 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

19. CocraBbTe 2JICKTPOHHO-UOHHBIE YPAaBHEHUS AJICKTPOIHBIX MPOIECCOB (aHO WHEPTHBIN) U
MOJICKYJISIDHOE ~ypaBHEHHUE PEAKIMK, MPOUCXOosmiel mnpu siektponuze pactBopa CoSOy




CTpyKTypHBII
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHIIMH 00yueHus
BberunciauTe (pakTHUeckoe KOJMYECTBO MeTallla, ITOJIYYeHHOTO Ha KaToje IPH DJIEKTPOJIH3E
Co(NOg)2, eciu 37€KTpOIM3 MPOBOAWIN B TedeHUU | 4. Beixoa meramia mo Toky cocraBui 85%.
YKaKUTE BO3MOXKHBIC TPHYMNHBI YMEHBIIICHUS BbIX0/1a METaJlJIa 110 CPABHEHHIO C PACUCTHBIM.
Bnaners - HaBBIKaMHU NMPUMEHEHUS OCHOBHBIX Ilpumepnvle npaxmuuecKkue 3a0anus 015 IK3AMEHA.
XUMHYECKUX 3aKOHOB B [TpoBecTu aHaAW3 BIUSHUS KOHIIEHTPAIIMK HA CKOPOCTh XHMHUYECKOHN peaKInu
npodeccuoHabHOU nestenbHocTH; | NaxS,03 + HpSO4 = S + SO, + NaSO4 + HO mo skcnepumeHTanbHbIM AaHHBIM. [IpoBecTn
- MPAKTUICCKIUMHU HaBBIKaMU [ 00pa0OTKY TIONYYCHHBIX JaHHBIX C HCIOJB30BAHUEM COBPEMCHHBIX WH(OPMAIMOHHBIX
TEOPETUYECKOIO U | TeXHOJIOTHi1. Pe3ynbTaThl ONTOB NPEACTaBUTH B BUJEC TAOIUIIHI 1.
JKCIIEPUMEHTAIBHOI'O UCCIIEI0BAHMS Tabmuna 1
B 00JIACTH XUMUHU Howmep O0BeM, MII Konnenrpanms Bpewms CkopocTb
OIIbITa Na,S,04 H,O H,SO, Na,S,03, 102 | mosBnenus peakuuu, 102,
MOJIB/JI MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALIUU
THOCY/Ib(aTa HATPHUS, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na;S;0Os3, a Ha ocw opaMHAT —
CKOPOCTh PeaKIIhH.
Crenath BBIBOJT O 3aBUCUMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUN THOCYIb(aTa HaTPHsI.
I1K-1

CIIOCOOHOCTBIO ONpCACIIATHL LCIN U 3a/1a4r HCCJ'I@IIOB&HHIZ, MPUMCHSTD MOJIYYCHHBIC PE3YJIbTAThI HA IPAKTUKC

3HaTh

- COBpPEMEHHBIE TEeHICHIIUU
pPa3BUTHUS XUMUH, €€ POJIb U 3HAUCHHE
B COBPEMEHHOM HayKe;

- METOIbl  TEOPETHYECKOrO0 U
AKCIEPUMEHTAIBHOTO
HCCIICTOBAHUSL.

bnok 1.
3ananue 1 (ykaxuTe OJuH BapUaHT OTBETA).

Yucio HGﬁTpOHOB COBIIAAACT € YUCJIOM IIPOTOHOB B AAPC aTOMA U30TOIIA ...
BapI/IaHTBI OTBCTOB:
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24 23 30 27
Mg yinNa g K Al

3ananue 2 (yKaKuTe OJJUH BapUaHT OTBETA).

dopMya MOJIEKYIBI BEIIECTBA, B KOTOPOM PEAIM3yETC TONBKO KOBAJIEHTHBIN
HOHHpHBIﬁ THII CBA3U, UMECT BU]J ...
Bapuants otseros: 1) CO, 2) Ca0, 3) 0, 4) Na,COyg

3ananue 3 (yKaKuTe OJJUH BapUaHT OTBETA).

dopmyiia OKCHJIa, IPU PACTBOPEHUHU KOTOPOTO B BOJE 00pa3yeTcs KUCaoTa oomien
dbopmyner HO03, nmeet BuUf ...
N,O; 502’3)N303’4) CDE/

Bapuants otBeToB: 1) ~ 22| 2)

3ananue 4 (yKaKuTe 0JIMH BapUaHT OTBETA).

Hawubomnbiiee yncio noHoB 0OpazyeTcst Ipu IUCCOLMAIMK B BojJie | MoJib co,
dbopmyra KOTOPOH ...
BapuanTs! oTBeTOB: 1) FeCls , 2) FesS0, , 3) Ca(NO3), , 4) CaCl, /

3aganue 5 (yKaKuTe OJIMH BapUaHT OTBETA).

K okuciuTenbHO-BOCCTAHOBUTEIBHBIM OTHOCUTCSI PEAKIIUSI, CXEMa KOTOPOU UMEET
BUL ...
BapwnaHTbl OTBETOB:

1) Fe + HCl — FeCl, + H,




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

. 2 Fe,0; + HCl — FeCl; + H,O

3) FeCl; + NaOH — Fe(OH); + NaCl

2) FeS+HCl — FeCl, + H,8

3amanue 6 (yKakuTe OJJMH BapUAHT OTBETA).

dopmyna BemectBa, 0,01 M pacTBop KOTOPOT0 XapaKTEePU3yeTCs HAMOOIbIITUM
3HaueHueM pH, umeer Bux ...

BapuanTs! oTBeTOB: 1) NaOH 2) NaHCO; , 3) Na,S0, ,4) Fe(OH), .

3amanue 7 (yKaXUTe OJMH BapUAHT OTBETA).

OCHOBHBIM OTJIMYMEM PEAKIU MOJUKOHACHCAIIMU OT MPOIECCOB MOJIMMEpU3ALINU
SIBJISICTCS ...
BapuaHTbI OTBETOB:

o 1) oOpa3oBaHue NOOOYHBIX HU3KOMOJIEKYJISIPHBIX IPOYKTOB
¢ 2) OTCYTCTBHE MOOOYHBIX HU3KOMOJICKYJISIPHBIX IPOAYKTOB
« 3) 00pa3zoBaHUE BHICOKOTIPOYHBIX MOJIMMEPOB

e 4)00pa3oBaHUE MPOAYKTOB HEJTUHEHHOTO CTPOCHUS

3amanne 8 (yKakKUTe OJTMH BapUaHT OTBETA).

IIpouece, MpOTEKAOIIMI PU IIOCTOSHHOM 3HAYEHUU TEMIIEPATYPBI B CUCTEME,
Ha3bIBACTCH ...
BapuaHTbl OTBETOB:




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

e 1) U30TEpPMUYECKUM
o 2) 300apUYECKUM
e 3)aguabaTUYECKUM

e 4) U30XOPUYECKUM

3ananue 9 (ykaxuTe OJJUH BapUaHT OTBETA).

HpI/I YBCIMYUCHHNU JAaBJICHHUA B CUCTCMC B 3 pasa CKOpOCTb 3HeMeHTapH01>i TOMOI'€HHOM

peakuu Ny ¥ Ozgy = 2NO(py

BapI/IaHTBI OTBCTOB.

pas.

o 1) yBenuuutcs B 9
o 2) yBEIUYUTCSA B 6
o 3) yMeHbIIHUTCS B 9

e 4) yMEHBIINUTCH B 6

3ananue 10 (ykaxuTe oMH BapUAHT OTBETA).

[Tpu HapylIeHUH OJIOBSIHHOTO MOKPBITHS HA XKEJIE3HOM U3/ENIMU B KUCIIOHN cpejie Ha
aHojie Oy/eT NpoTeKaTh peaklus, ypaBHEHHE KOTOPOil UMeeT BUJ ...
BapI/IaHTBI OTBCTOB.

1) Fe® - 2e = Fez_

2) Fe’™ +2e = Fe°




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

+ _ 70
. 3)2H +2e=H;

o 2+
4)Sn- —2e=>5n

3amanue 11 (ykaxute OJuH BapUaHT OTBETA).

HpI/I QJICKTPOJIN3C BOAHOT'O paCTBOpPA XJIOpHUAa KAJIbIIWA HAa HHCPTHOM dHOJC IMPOTCKACT

mpouecc, ypaBHCHUC KOTOPOI'0O UMCCT BU[T ...
BapunaHTbl OTBETOB:

. 1)2CI"—2e=cl,

, 2 40H™ —de=0,+2H,0

. 32H;0—4e=0, +4H"

4) Ca’ +2e=Ca

3ananue 12 (ykaxute oMH BapUAHT OTBETA).

Komnonanas gactuia, oOpasyromascs npu B3auMOIeHCTBUN N30bITKA pa30aBIeHHOTO
pacTBopa HUTpaTa Oapusi C paCTBOPOM CEPHOM KHUCJIOTHI, B TOCTOSIHHOM AJICKTPUYECKOM
nosie OyJeT ...
BapunaHTbl OTBETOB:

1) nBUraThCs K KaTOqy

2) IBUTaThbCs K aHOAY

3) 0CTaBaThCsl HEIOABHXKHOM

4) coBepiaTh KoJjie0aTeIbHbIE BUKEHUS




CTpyKTypHBII

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHIIUH
YMerb - pewlats  pacyeTHele  3anad | brok 2.
IIPUMEHUTEIILHO K Marepuany | 3ananue 13 (mepeHecure BapuaHThl OTBETA B 3aJjaHUE).
IPOrpaMMBl; YcTaHOBHUTE COOTBETCTBHE MEXY (POPMYJIONH MOJIEKYJIbl MJIM MOHA U THUIIOM FMOpHIN3aluu
- IIPUMEHSITh [IOJIy4YEHHBIE | BAJICHTHBIX OpOUTaIEH LIEHTPAIbHOI'O aTOMa.

PE3YJIbTAThI HA ITPAKTHUKCE.

BF,

N'HI_

SF;

2 3 352 3
BapuanTs! otBeTOB: 1) SP , 2) SP , 3) spd , 4) SP , 5) SP d.

3ananue 14 (Bp1OepuTe HE MEHEE JIByX BapUAHTOB).

. HCl+KClO; —
st OKUCIUTETBHO-BOCCTAHOBUTEIBHON PEAKIIUU 3 KO3 (HUITUEHTHI TIEpe/T

BEIIECTBOM-OKHCIIUTEIIEM U BELIECTBOM-BOCCTAHOBUTEIEM PABHBI u , COOTBETCTBEHHO.
BapuanTs! otBetoB: 1) 1, 2) 6, 3) 3, 4) 5.

3amanue 15 (BBEOUTE OTBET).

O6bem 0,1 M pactBopa HNOs. yeo6xomnmsiit as HelTpanu3anuu pacTBopa TuIpokcuia 6apus,

conepxariero 0,171 r Ba(OH),. paBeH MJL.

(OTBCT NPpUBCCTHU C TOYHOCTBHIO A0 LEJIOT0 3Ha‘leHI/I}I.)

3ananue 16 (BpIOepUTE HE MEHEE JIBYX BapUAHTOB).
CornacHo TEpPMOXUMHYECKOMY YPABHCHHIO

MnO ) + 2C(q) = Mnyy + 2C0¢y: A Higs = 203 x]lx,

JUTSL IOTTydeHust 275 T MapraHia notpedyercst K/ TETIOTHI, IPU ATOM BBLICITHTCS b
okcuaa yraepoaa (II) (n.y.).
Bapuantsr otBeToB: 1) 1465, 2) 224, 3) 2930, 4) 112.

3amanne 17 (BBEOUTE OTBET).

OcMmoTHYeCKOE JaBICHUE pacTBOPa, cojiepKamero 27 T TIIF0KO3bI (M, =180)

npu 298 K, paBHO klla.
(Ot1BeT mpuBeCTH ¢ TOYHOCTHIO 110 11enoro 3HaueHus; R = 8,31 Jx/monp-K.)

B 500 mu pactBOpa

3ananue 18 (Bb1OepuTe HE MEHEE JIByX BapUaHTOB).




CTpyKTypHBII
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMITCTCHIIHH 0byuenus
JlpIMOBast 3aBeca OTHOCUTCS K JMCIIEPCHBIM CUCTEMaM, B KOTOPBIX JHCIIEpPCHas (a3za HaXOIUTCS B
COCTOSTHUH, a AWCIIEPCUOHHAS Cpelia — B arperaTHOM COCTOSIHUU.
BapuanTs! orBeTOB: 1) TBEpa0M, 2) razoobpasnoM, 3) KUAKOM, 4) rereodpasHoM.
Bnagets - MeTogamHu  TeopeTudeckoro | Biok 3.
3KCIIEPUMEHTAIIEHOTO Keiic-3aganune (O01mee 3aganue).
UCCJICIOBAHWS, CtouHbIE BOABI HEKOTOPOTO MPOMBIIIICHHOTO TPEANPUITUS COIACPKAT COIU TSIKEIBIX METAIIOB,
- CHOCOOHOCTHIO OOBSICHATH | HEOPraHUYECKHUE KHUCIIOTHI, TIOBEPXHOCTHO-akTUBHBIC BemiecTBa ([TAB) w npyrue 3arpsi3sHUTEIH
PE3YIIbTATHI WCCIIeIOBaHUS | OKpyxkaromiei cpeapl. OHM B BUJIC B3BECH IOCTYIAIOT HA OYHCTHBIE COOpPYXKeHUs. B mporecce ux
MPUMEHUTEIBHO K | OYMCTKH TIPOMCXOJAT TPOIECChl HEUTpaIM3alliy, KOAryJslMH, OCKICHHS, QHIbTPAIUH U

npodecCHOHATLHOM IS TEIIBHOCTH.

H3BJICYCHUSA BCIICCTB, KOTOPBIC MOT'YT OBITH pCajin30BaHbl UK UCIIOJIB30BaHbI ITIOBTOPHO.

3aganue 1 (ykaxute oOlMH BApUAHT OTBETA).

B mnpouecce 0OYMCTKM NPOMBILIUIEHHBIX CTOYHBIX BOJl NPOUCXOAMT OOpa30BaHME KOJUIOMIHBIX
pacTBOpoB. st MX pa3pylieHUss U KOAryJsiiuu OOBIYHO MPHMEHSIOTCS PACTBOPHI JIEKTPOIUTOB.
Ecnu ucxonHble CTOYHBIE BOJABI COJAEP)KAIM IOBEPXHOCTHO-aKTHUBHBIE BEIECTBA HA OCHOBE
ankwicynbonatoB ooOmei  popmynsl RSOzNa (ITAB  aHMOHOAKTHBHOTO —Xapakrepa), TO
HauOoJIbIIeH KOaryIupyoouei cnocoOHoCcThio OyeT 001aaaTh pacTBoOp ...

BapunaHTb!l OTBETOB:

1) Cf(NOg)g, 2) (NH4)2CI‘207, 3) CU(NO3)3, 4) NasPO,.

3aganue 2 (BBeIUTE OTBET).

Jnst ocaxxaeHus: OONBIIMHCTBA HMOHOB TSDKEIBIX METaNIOB M3 CTOYHBIX PACTBOPOB YACTO
MIPUMEHSETCS TUJIPOKCU] Kaibliusl (TameHas u3BecTb). Ecnu romoBoit o0bemM ouMIliaeMod BOJIbI
pasen 2000 M, a colepKaHUE B HEM HOHOB Cu** cocraBiser 160 mMr/mv®, 1O ¢ yuetom 10 %-to
n30bITKa peareHta, HEoOXOJUMOTro IJisi TOJHOTO OC&XJEHUS, pPacxoJ THIPOKCHAA KaJbLus
COCTaBUT kr B roxa. (OrBer mpuBecTH C TOYHOCThIO o uenbix; Af(Cu)=64.)

3ananue 3 (BBEIUTE OTBET).

Haubonee texHomornyHbIM U 3((EKTUBHBIM CIIOCOOOM BBIJEIEHUS METaNIOB U3 PacTBOPOB
aBIsieTcs: nexTponu3. Ecnu rogoBoit 06beM ounimaeMoit Boabl paBeH 1000 M3, a cofepkaHue B
nem nonos Cd** cocrasnser 13,2 MF/ZIM3, TO BpeMsi, HEOOXOAMMOE ISl BBIICJICHUS BCETO KaJMMsI




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

anekTpoiau3oM npu cuie Toka 13,16 A u Beixoge mo toky 100 %, cocraBuT
(OtBeT mpuBecTH ¢ TOUHOCTHIO 10 1enbiX; A(Cd) =112; F = 96500 Kn/moib.)

CYTOK.




0) Ilopsinox mpoBeaeHUs] NMPOMEKYTOYHOH ATTeCTAlMM, NOKA3aTeJIH U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTouHasi arrecTanusi 1O JAUCHUILUIMHE «XHMHS» BKIIOYACT TEOPETUYCCKHE
BONIPOCHI, IMO3BOJISIIOIINME OICHUTh YPOBEHb YCBOCHHS OOY4YaIONUMUCS 3HAHUW, U
NPaKTUYCCKUE 3a/IaHUsl, BBISBISIONIME CTENEHh CHOPMHUPOBAHHOCTH YMEHHH M BIIaJICHHA,
npoBoauTcs B (popme 3adera. 3aveT MO JAHHOW JUCIUIUIMHE TPOBOJIUTCS B IMHCHMEHHOUN
dbopme 1o TecTam.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS 3a4eTAa:

«3aYTEHO» — OOYYAIOLIUICS JEMOHCTPUPYET TIOPOTOBBIH YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJI¢ KOHTPOJBHBIX MEPONPUATUN IOMYCKAKOTCS OIIMOKU, TMPOSBIISIETCS
OTCYTCTBUE OTJACNBbHBIX 3HAaHWH, YMEHWH, HAaBBIKOB, OOYYAIONIMICS HUCIBITHIBACT
3HAUUTENBHBIC 3aTPYAHCHUS MIPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSIMU MPH MX TIEPEHOCE HA
HOBBIC CUTYaIUH.

«HE 3a4TeHO» — OOydalolmuics HE MOXET TI0Ka3aTh 3HAaHUS Ha YpPOBHE
BOCIIPOU3BEICHUSI U OOBSCHEHUS HMH(MOpMAIMHM, HE MOXKET IO0KAa3aTh HHTEIUICKTYaJIbHBIC
HABBIKU PEIICHHMSI MPOCTHIX 33]1a4.

DK3aMeH 10 JaHHOH JMCUUIUINHE MPOBOIUTCS B YCTHOM (pOopMe IO SK3aMEHAIIMOHHBIM
Ousietam, Kaxablii U3 KOTOPBIX BKJIIOYAET 2 TEOPETHYECKHX BOIMPOCA U OJHO MPAKTHUECKOE
3aJlaHHe.

Iloka3aTe/u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— HAa OLEHKY «O0TJH4YHO» (5 0amioB) — oOyd4arouuiicss IeMOHCTPUPYET BBICOKUMN
YpOBEHb C(POPMHUPOBAHHOCTU KOMIIETEHIMII, BCECTOPOHHEE, CUCTEMATHUECKOE U TIIyOOKOe
3HaHWE Y4eOHOro MaTepuaia, CBOOOJHO BBHIMONHAET NPAKTUYECKHE 3aJaHUs, CBOOOIHO
oTnepHupyeT 3HAaHUSAMHU, YMEHUSAMH, IPUMEHSAET UX B CUTYAIUSX HOBBIIIEHHON CIOKHOCTH.

— Ha OLIGHKY «Xopomo» (4 6anna) — o0y4aromuics AeMOHCTPUPYET CPEAHUI YpOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYCKAIOTCS
HE3HAUMTENIbHBIE OMIMOKHM, HETOYHOCTH, 3aTPyJHEHHS MpPH aHATUTHYECKUX OIEpalusX,
nepeHoce 3HaHUH M YMEHUI Ha HOBBIE, HECTaHAAPTHBIE CUTYAIUH.

— Ha OLICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydwarouuiics IEMOHCTPUPYET
MOPOTOBBIM YpOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIIMH: B X0€ KOHTPOJIBbHBIX MEPOIPUATHIHA
JIOITYCKAIOTCSl OIIMUOKH, TMPOSBISIETCS OTCYTCTBHE OT/ACITBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
00yyaromuicss UCTIBITHIBAET 3HAYUTENIbHBIE 3aTPYAHEHUS MPH ONEPUPOBAHMM 3HAHUAMU U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OLEHKY «HeyHOBJIETBOPUTEJBHO» (2 Oamna) — oOyyaromuicss AeMOHCTPUPYET
3HaHusA He Oosee 20% TeopeTHuecKoro Marepuaa, JOMYyCKaeT CYIIECTBEHHBIC OITUOKU, HE
MOYKET MOKa3aTh HHTEIUIEKTyaJIbHbIE HABBIKM PEIICHUs MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeYJ0BJIeTBOPUTEJIbHO» (1 Gamr) — oOydJaronuiicss HE MOYKET TOKa3aTh
3HaHUS HAa YpPOBHE BOCHPOM3BEACHUS U OOBSACHEHHs MH(pOpPMAIMM, HE MOXKET IOKa3aTb
WHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecneYeHne T CIHIIHHbI

a) OcHoBHas JuTEpaTypa:

1. OcHoBbl xumun: yueOnuk / B.I'. UBanos, O.H. 'eBa. - M.: KYPC: HUL| UHOPA-
M, 2014.-560c.: - (Bsicmiee oopa3oBanue: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oopamenus: 01.09.2020). - Tekcr:
3JIEKTPOHHBIMN.

2. Komsina, JI. I'. Xumus : yuebnoe mocobue / JI. I'. Komsina, JI. I'. Tapaciok ;
MI'TY. - Maruautoropck : MI'TVY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3armi. ¢
TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true

3821/21.pdf&view=true  (mara oOpamenus: 01.09.2020). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

0) JomosiHuTEIbHAS JIUTEpATYypA:

1. Mensnuk, H. JI. PactBops! : npaktuky™m / H. JI. Mensnuk, 3. P. Mymnuna, O.
A. Mumypuna ; Marautoropckuii roc. TexHuueckuid yH-T um. I. M. Hocoma. -
Marautoropck : MI'TY um. I'. . Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. 3kpana. -
URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1
532656/4027.pdf&view=true (mara obOpamenus: 01.09.2020). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.

2. Mensuuk, H. JI. JIuciepcubie cuctemsr : npaktukym / H. JI. Mensuuk, D. P.
Mynnuna, O. A. Mumypuna ; Marautoropckuii roc. texuuueckuii yu-t um. I'. . Hocosa. -
Marnurtoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arxn. ¢ tuTyn. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1
530463/3850.pdf&view=true (mara ooOpamenusi: 01.09.2020). - MakpooObekt. - Tekcr :
ANEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

3. Komsma, JI. TI. OKuCIUTENbHO-BOCCTAHOBUTENBbHBIE  peakuud. (OCHOBBI
aNeKTpoxuMuu : yuebHnoe nocobdue / JI. I'. Konsaa, 3. P. Mymnuna ; MI'TY. - MarauTtoropck

MI'TY, 2015. - 58 c. : HIL., TaOoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1
121163/1147.pdf&view=true (mara ooOpamenus: 01.09.2020). - MakpooObekt. - Tekcr :
3JIEKTPOHHBIN. - FIMeeTcst euaTHBbI aHaoT.

4. Mumypuna, O. A. Xwumuueckas kuHeTHKa. COCTOSHHE XUMHYECKOIO
paBHOBecust : mpaktukym / O. A. Mwumypuna, O. P. Mymnuna, O. B. Epmosa ;
Marnuroropckuii roc. Texunueckuii yH-T uM. ['. 1. HocoBa. - Marauroropck : MI'TY nwm. I
HU. Hocoa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. okpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1
530464/3851.pdf&view=true (mara ob6pamenus: 01.09.2020). - MakpooObekt. - TekcT :
AIIEKTPOHHBIN. - CBeneHus gocTymnHbl Takke Ha CD-ROM.

S. Cracp, H. ®. CnpaBouHuk 1o oOmieil 1 HEOPraHMYecKOM XuUMHHM : ydueOHOe
nocobue s By30B / H. @. Crack. — 4-e u3n. — Mocksa : M3gatensctBo IOpaiit, 2020. —
92 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-00904-0. — TekcT : 3MeKTpOHHBIN //
OBC IOpaiit [caitt]. — URL.: https://urait.ru/bcode/451302 (mnata obpamenus: 01.09.2020).

6. M3BecTst BBICIIMX Y4YeOHBIX 3aBEJCHUNH. XUMHMSI M XUMHUYECKas TEXHOJOTHS:
Hay4yHO-TeXHHUecKnui xkypHaT — ISSN 0579-2991. — Tekct : HemocpeAICTBEHHBIH.

B) MeToanueckue yKkazaHus:

1. Mumypuna, O.A. DHepreTuka XMMUYECKHX MPOLIECCOB: METOANYECKHE YKa3aHUs K
1ab0paToOpHbIM paboTaM MO JUCHMILIUHE «XUMHUS» U1 00Y4aroIIKUXCsl BCEX HaIpaBlIEHUN
MNOJArOTOBKM W CleUualbHOCTeH JHEBHOM Qopmbl o0ydenus / O.A. Mwumypuna;
MarnuTtoropckuii roc. Texaudecknd yH-T um. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I
. Hocosa, 2016. — 11 ¢. — TekcT : HEMOCpeACTBEHHBIM.

2. Komsma, JI.I. Xumudeckas TepMOJWHAMHUKA: METOAMYCCKHE YKA3aHHUS JUIS
CaMOCTOSITENIbHOW PabOThl MO AMCHUIUIMHE «XUMHS» JUIsl 00yUYaIOIIMXCsl BCEX HaIlpaBIeHUN
MOJFOTOBKU U crienuaigbHocTelt Bcex ¢opMm oOyuenus / JL.I'. Konsna; Marautoropckuii roc.
texHuyeckud yH-T uM. I'. 1. HocoBa. — MaruuToropck : MI'TY um. I'. Y. Hocoga, 2020. — 18
c. — Tekcr : HEMOCPEACTBEHHBIN.

3. Komsaga, JL.I. CkopocTh XMMHYECKUX pEaKIHid W XHMHYECKOE PpaBHOBECHE:
Mertoanyeckue yka3aHus K J1a0OpaTOpHBIM paboTaM MO JUCHUIUIMHE «XHUMHA» IS
00y4aromuxcsi BCeX HANpaBICHUN MOATOTOBKU M CIEIHMAIbHOCTEH BceX (opMm oOydeHus /
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r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcebl:

IIporpammHuoe obecnieyenune

Haumenosanue 110 Neo norosopa Cpox AeficTBAS
JIMIICH3UN
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (s kmaccoB)
MS Office 2007 Professional [Ne 135 ot 17.09.2007 OeccpouHo
7Zip CBOOOJIHO  pacHpoCTpaHsIEeMOe 0ECCPOYHO
FAR Manager CBOOOJHO  pacIpoCTpaHIEMOC OECCPOUHO

IIpodeccnonanbubie 0a3bl JAaHHBIX W HHPOPMAIMOHHBIE CIPABOYHbIE
| HazBanue kypca | Cchuika |



https://dlib.eastview.com/

n3naaui East View Information Services,

000 «MMIBUC»
Harporansnas HHq’OpMaqu)HHO: URL: https://elibrary.ru/project risc.asp
AHAJIMTHUYCCKasd CucreMa — POCCI/II/ICKI/II/I

HHACKC HayuHoro nutupoBanus (PUHIL)

(Google Scholar)

ITouckoBas cucrema Axamemust Google

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

HNudopmanmonnas cucrema - Equnoe okHO
JOCTyHa K MHGOPMALMOHHBIM pecypcaM

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

MI'TY nm. I''1. HocoBa

denepaiibHOC TOCYIApCTBEHHOC| jpo) - vt v L fips.ru/

OroKeTHOEe  yupexaenue «DemepaabHbIi : —

WHCTHUTYT IIPOMBIIIICHHOM

Poccuiickas INocynapcrBennas|URL:

oubanorexa. Karamgoru https://www.rsl.ru/ru/4readers/catalogues/
DNEeKTPOHHBIE  PEeCypChl oubmmorexku|URL:

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

9. MaTepuajibHO-TEXHUYECKOE o0ecrnedyeHne JUCIMIIIMHBI

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecnieyeHne JUCHUITIIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallieHue ayuTopun

YueOHbIE
NIPOBEACHHUSA
JIEKIIMOHHOTO THUIIA

ayaIuTOpUH IS
3aHIATUN

MynpTUMEIUIIHBIE CPENCTBA XPAHEHUSI, IEpEeaaun U
NpeACTaBICHUS UHPOPMAIUU

YyeOHble  ayIUTOpPUU IS
NpoBeNeHUsT  J1abopaTOpPHBIX
3aHATHH, IPYNIIOBBIX u
UHIAUBUYaTbHBIX

KOHCYJIbTAllUH, TEKYILEro
KOHTPOJISI U NPOMEXYTOUYHOU

aTTCCTalluu

O6opynoBaHue A BBIOJHEHUS J1a00paTOpHBIX padoT,
XUMHUYECKasl 10CYy/1a, PEaKTHUBBHI.
Harnsiiaele Mmatepuanbsl: TaOIUIbI, CXEMBI, TJIAKATHI.

I[ToMemenus s | [lepconansubie kKommbroTepsl ¢ maketom MS  Office,

CaMOCTOSITEIbHOU paboThl | BEIXoAOoM B MHTEpHET M C JIOCTYNOM B JIIEKTPOHHYIO

o0yvaromuxcs nH(pOpMaMOHHO-00pa30BaATENHHYIO cpeny
YVHHUBEPCUTETA.

[Tomemenuss s xpanenuss u | Cremnaxw, ceiidpl s XpaHEeHUs ~— y4eOHOTO

mpoUIaKTUIECKOTO 00opymoBaHusl.

o0Ocy>)KUBaHUS yueOHoro |ITHCTpyMeHTHI A  peMoHTa  J1abopaTopHOTO

000pyI0BaHUS 000pyJ1I0BaHHS.
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