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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

Huctmmummaa B1.6.7 «Xumus» BXxoauT B 06a30Byr0 vacTh Ojoka 1 oOpa3oBaTelbHOM
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 U3YYCHUM JAHHOM JUCUMILIMHBI, SIBIISIOTCS
OCHOBOM ISl JAJIbHEHIIIETO M3y4YeHUs TaKUX JUCLIMIUIMH, Kak «JKojorus», «bezomacHocTh
JKU3HEICSITCIIbHOCTI .

3. Komnerenuun ofyuyaiomerocsi, (opmupyemble B pe3yJbTaTe OCBOEHHS
AMCHUILJIMHBI M IVIAHUPYEMble Pe3yabTAThl 00y4eHHs

B pe3yjibTaTe OCBOCHHUA AUCHUIIINHBI «X MU O6y‘l&IOH.IPII>iC5I JOJIDKCH 06J'Ia)laTB
CICAYIOIUMHU KOMIICTCHIIUAMM:

CTpyKTYpHBIH 2JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs
KOMIIETCHIIUH

OIIK-4

TOTOBHOCTBIO HCIIOJIb30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBLIX HOUCHUIUINH B
HpO(beCCI/IOHaIII)HOI\/II ACATCIIBHOCTH, IMNPUMCHATH MCTOABI MAaTEMaTH4YC€CKOI0 aHajlin3a u
MOZACIINPOBAHUS, TCOPETHUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUS B (I)I/I3I/IK6, XHUMUU,
OKOJIOTHH

3HaTh - OCHOBHBIC XUMHWYCCKUEC ITOHATHS, ITOJTOKCHHUA U 3aKOHBI,

- METO/bI TECOPECTUUCCKOT'O n OKCIICPUMCHTAJIBHOT'O
HUCCICI0OBAaHUs, METOABbI MATEMaTH4CCKOI'o aHaJIn3a n
MOJCIIMPOBAHUSA

YmeTs - pemaTb pacyeTHbIE 3aJaydl MPUMEHHUTENLHO K Marepuany
MPOrpaMMBl;

- MPOTHO3UPOBATH BO3MOXHOCTh MTPOTEKAHUS CaMOTPOU3BOJIbHBIX
ITPOLIECCOB B PA3JIMYHbBIX XUMHUUECKHUX CHCTEMAaX

Bnanets - HaBBIKAMH TPUMEHEHMS] OCHOBHBIX XHWMHUYECKHX 3aKOHOB B
npodeccnoHaNbHON IeATENbHOCTH,
- MPAKTUICCKHUMH HaBBIKAMH TEOPETHIECKOTO u

OKCIICPUMCHTAJIBHOT'O UCCJIICTOBAHUS B 00JIaCTH XUMUH

OIIK-7
CIOCOOHOCTBIO K MPOBECHHIO SKCIIEPUMEHTATIBHBIX UCCIIEAOBAHUH (DPU3UKO-XUMUYECKUX,
TEXHOJOTHYECKUX U OPTaHOJIENTUYECKUX CBOMCTB MaTEPUAJIOB Pa3HBIX KJIACCOB

3HaThb - COBPEMEHHBIC HAIIPABJICHUS PA3BUTHS HAYYHBIX TEOPUH,
- METObI UCCIIEIOBAaHUN (PU3UKO-XUMHUYECKUX, TEXHOIOTHYECKUX
Y OPraHOJIENITHYECKUX CBOMCTB MATEPUAJIOB PA3HBIX KJIACCOB




VYMeThb

- ONIPEIEIIATH 1EJN U 3aJ1a4u UCCIICIOBAHHM,

- MPOBOJUTH OSKCICPUMEHTAIBHBIC HCCICIOBAaHUS  (PUUKO-
XUMUYECKUX, TEXHOJIOTMYECKUX U OPTraHOJICITHYECKHX CBONCTB
MaTepuaioB pa3HbIX KIJIACCOB,

- MPUMEHSTH TIOJYYCHHBIC PE3YJIbTAThl HA IPAKTUKE

Bnaners

- METOJIaMu HCCIIeI0BaHUIN (U3UKO-XMMHYECKHX,
TEXHOJOTMYECKUX M OPraHOJENTHYECKUX CBOWCTB MaTepUajoB
Pa3HbIX KJIACCOB,

- HaBblKaMM O0OpabOTKH M MHTEPIPETUPOBAHUS PE3YIbTATOB
9KCIIEPUMEHTA,

- CIOCOOHOCTBbIO  OOBSICHATH  PE3YyNbTAaThl  HCCIEAOBAHUSA
MPUMEHUTEIHHO K MPOECCHOHANBHOMN NeSTETbHOCTH




4. CTpyKTYpa U coJepKaHue TUCHUIINHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISICT 7 3aU4€THBIX SIMHMIIBI 252 aKaJl. 9acoB:
- KOHTaKkTHas pabota — 145,9 akan. yacos:
- aynuTtopHas paborta — 140 akan.4gaca;
- BHeayquTopHas — 5,9 akan.uaca
- camocrosTenbHas pabora — 70,4 akam.yaca;
- IOJTOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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Tewma 1. [leppoanueckas cucrema u 2 4 4 | CaMOCTOATENbHOE U3ydeHNne TectupoBanue. OIIK-4 —3yB
CTPOEHHE aTOMOB AJIEMEHTOB yueOHOM TUTEepaTyphlI. OIIK-7 —3yB
- odopmieHue  oTyera  mo|3amuTa naboparopuoii| OIIK-4 — 3yB
nabopatopHoii padore; abotel. TecTupoBanue. OIIK-7 —3yB
Tewma 2. Xumnueckas CBA3b. 2 10 4 4 parop p ’ p p y
- CaMOCTOSITEIILHOE H3YUCHHE
yueOHOM TUTEepaTyphl.
Tema 3. Xumunueckasi| 2 6 421 6 |- odopmienme  oryera 1o |3ammTa naboparopuoii| OIIK-4 — 3yB
TEPMOJMHAMHKA nabopaTropHoit pabore; pabotel. Jlomamuee 3amanue|OIIK-7 —3yB
- pemienue gomamHero 3agaanus Ne|Ne 1. TectupoBanue.
1




- CaMOCTOSITEIIbHOE
y4eOHOM JTUTEPATYPBHI.

U3Yy4eHUe

Tema 4. XuMmudeckass KHHETHKA 6 6/411 6 |- odopwienne  oryera 1O |3amuTa nabopatopuoii | OI1K-4 — 3yB
naboparopHoit pabore; paboter. Jlomamuee 3amanue|OIIK-7 —3yB
- pemienue gomamiHero 3aaanus Ne|Ne 2. TectupoBanue.
2;
-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHOM JTUTEPATYPBHl.
Tewma 5. PacTBOpbI 16 |16/61 | 10 |- odopmieHre  OTYETOB IO |3amura naboparopuoii| OIIK-4 — 3yB
nabopaTopHBIM paboTam; pabotsl. Jlomamnee 3aganue|OIIK-7 —3yB
- pemienue gomaniHero 3aaanus Ne|Ne 3. TectupoBanue.
3;
-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHOM JTUTEPATYPBHI.
Tema 6. KommiekcHbIe coeTuHEHUS 2 4 41 |- odopmienue  ordyera 1o |3ammra naboparopuoii| OIIK-4 — 3yB
nabopaTopHoOi padoTte; paboTHI. [Ipencrasnenue|OIIK-7 — 3yB
- BBITIOJTHEHHE TBOPUYECKOTO |Tpe3eHTaluu. TecTupoBaHue.
3aJIaHus;
-CaMOCTOSITEIbHOE U3y4yeHHe
y4eOHOM JTUTEPaTypHl.
Hroro 3a 1 cemectp: 36 [36/121| 34,1 3auer
Tema 7. JlucniepcHbie CHCTEMBI 10 |18/6M | 10 |- odopmieHHe  OTYETOB MO |3amura naboparoproii| OI1K-4 — 3yB
n1abopaTopHbIM paboTawm; pabotel. JlomamHee 3amanue|OIIK-7 —3yB
- pemenue nomarnero 3aganus Ne|Ne 4, TectupoBaHue.
4;
-CaMOCTOSITeITbHOE U3ydeHHE
yueOHOM TUTEepaTypBhl.
Tema 8. OKuCIHTENBHO- 8 |10/41| 8 |- odopmieHue  orTuera  mo|3ammUTa naboparoproii| OI1K-4 — 3yB
BOCCTaHOBUTEJIbHBIE TIPOIIECCHI nabopaTopHoii padore; pabotel. [lomamnee 3ananue|OIIK-7 —3yB

- pelIeHne JOManIHero 3aganus Ne
=

-CaMOCTOSATCIIbHOC N3YUCHUC

Ne 5. TectupoBanue.




yueOHOI JTUTepaTyphl.

Tema 9. DIEKTPOXUMHUYECKHE 10 | 14/6M | 10 |- odopmiacHre OTY4ETOB  I10|3amuTa nabopatopuoii | OI1K-4 — 3yB
CHCTEMBI nabopaTopHbIM paboTawm; pabotel. Jomamnee 3ananue|OIIK-7 —3yB
- pemenue nomarnero 3aganus Ne|Ne 6. TectupoBanue.
6;
-CaMOCTOSITEIIbHOE U3yUYCHHE
yueOHOM JTUTEPATYpBHl.
Tewma 10. ITormmmepsr 4 521 | 6,3 |- odopmienue  ordyera  mo|3ammra naboparopuoii| OIIK-4 — 3yB
nabopaTopHoOi pabdoTte; paboTHI. OIIK-7 —3yB
- BBITTOJIHCHHE TBOpYeckoro | TectupoBanue.
3aJlaHus;
-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHOM JTUTEPATYPBHI.
Tewma 11. KauecTBeHHBIH aHaIH3a 2 4 2 |- odopmieHnue  ortdyera  mo|3amuTa naboparopuoii| OIIK-4 — 3yB
nabopaTopHoi pabdore. paboTHI. OIIK-7 —3yB
[IpencraBneHne TBOPYECKOTO
3a1aHus (MPE3CHTAINH ).
Hroro 3a 2 cemectp: 34 |34/18U4| 36,3 9K3aMeH
HToro nmo qnucumninue: 70 |70/30M| 70,4 3ayer/DK3aMeH

-8 T1TOM YHUCJIC, 4acChbl, OTBCACHHLBIC Ha pa60Ty B HHTepaKTHBHOﬁ (1)OpMe.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mpenonaBaHus — AMCUMIUIUHBI  «XHUMHS»  NPUMEHSETCS  TPaJAMIIMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexumu mpoxoAsAT Kak B HMH(pOpManMOHHOW (opme, rie HMMeeT MECTO IMOCiel0BaTelIbHOE
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€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

B nexmuu MOTyT MCHOJB30BATHCS JIEMEHTHI MPOOJIEMHOr0 u3noxeHus. [IpobnemHas Jexius
HAYMHAETCS C BOINPOCOB, C IOCTAHOBKH MpOOJEMbl, KOTOPYIO B XOJ€ H3JIOKEHHS MaTepuaia
HEOOX0AMMO  pemuTh. Takas JeKiuus npeAcTaBisieT co0oil  3aHsATHE, Mpeanojararomee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOseMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEUIeHUs, IO0Ka3blBaeT TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEU3BECTHOE Uil cTyAeHTOB. IlonydyenHas mHpopmanus ycBauBaeTCsl KaKk JUYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuid WM TporeccoB. Bo3MOXHO OOBEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 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 XUMHYECKMMM BenlectBaMu. Ha maboparopHbix paboTtax
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 JlabopaTopHOM pabote
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOWTH MaTepuan IIyTeM BBISBIEHUS CBsI3€d MeXAy KOHKPETHbIM 3HaHHEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOy4aroruiicss GopMyIupyrOT 0000IIIEHHBIE BEIBOIBI TT0 CEPUH OMBITOB, UCIIOIB3YS TPUEMBI AaHAIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa CTYJIEHTOB SIBJISETCS OJHUM U3 HamOojee >PQPEKTUBHBIX CPE/ICTB
pa3BuTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocrosTenbHas paboTa CTYJIEHTOB
BKJIFOYAET B ce0s camble pa3sHOOOpa3Hbie (OpMBI y4eOHOUH ACSATEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAy4YHOH JuTeparypsl B OHOIMOTEeKe, HamucaHue pedepaToB M KypCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa CTYJEHTOB JIOJDKHA OBITh HampaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOr0 MaTepHuala, U3JI0)KEHHOIo MpernojaBaTesieM, Ha NMpopabOTKy 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 CaMOCTOSATEIILHOM pabOThI B BUE MTPE3CHTAIUIA.

CamocTrosaTenbHas paboTa CTYIACHTOB MO JUCHUIUIMHE «XUMUS» BKIIOYACT PELICHUE 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTMBHOIO  XapakTepa IO  aIrOpPUTMy,  IPEAJIOKEHHOMY



IIPENoAaBaTeIeM.

[Tpu npoBeeHNH pyOeKHOTO U 3aKITIOUUTEIFHOTO KOHTPOJISI OCHOBHBIMH 33/1a4aMH, CTOSIIIIUMU
nepes MpernojaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU MPaBWIBHOCTH, 00beMa, INyOuHBI 3HAHUH,
YMEHMM, HAaBBIKOB, IIOJIyUEHHBIX IIpM M3YYEHUM Kypca Hapsay C BbIIBICHUEM CTENECHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH TOJIyYE€HHBIX 3HaHUN, YMEHUHI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT OSKCIIEPUMEHTHPOBATb C HOBBIMU
¢dopmamu  koHTposid. CTyneHTaM IpeJylararoTcst TECThl W 3aJaud B 3JIEKTPOHHOM BHJIE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJIS ITO3BOJISICT CTYAEHTaM B JI000€ BpeMsl IIPONTH TECT, IPOaHAIU3UPOBATh OUIMOKHU M IPONTH
TECT BTOPUYHO.

[Tnan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W JTaOOpaTOpHBIM padoTaM, TECTHI LIS
TEKYILLEro KOHTPOJIs,, BOIPOCHI AJIi UTOTOBOI'O KOHTPOJISL BBUIOXKEHBI JUIsl CAMOCTOSATENILHOM paboTh
oOyuaromuxcs Ha oOpazoBarenbHoM moptane ®I'BOY BO «MarHutoropckuid rocynapcTBEHHBIN
TexHu4eckul yuusepcutet um. I'.1. Hocoay.

B nononnenun k kKypcy «XuMum» 00ydaromuiics MOKET MPONTH B JHUCTAHIMOHHON (opme
oHnalH-Kypc «Kak xumus oOBsCHIET U U3MEHsIeT okpyxaroumii mup». Kype cocrout uz 10 nexuuid.
Kypc nexumii na€r nepBOHadaabHOE IPEACTABICHHE O XMMHMHM M €€ POJIM B KU3HM YEIOBEKA U
obmectBa. OH cocToUT U3 ABYyX yacTedl. IlepBas U3 HUX paccka3blBaeT O TOM, KaK XMUMHUS OOBSICHACT
OKPYKalOIIMA MHP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK HMAYT XMMHYECKUE DPEAKLHUH, KAKUE
BELIECTBA OINPEACIAIOT CBOWCTBA JKUBBIX CHCTEM. BTOpas 4acTh MOCBSAIICHA NMPUKIAIHBIM aclEeKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOLIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
mojeil. B Hell paccka3blBaeTCsl O LEHHBIX MPOLYKTaX XUMUYECKOW NMPOMBIIUIEHHOCTH, XUMHUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKJIAaX, MUIMEHTaX U Kpackax. ExkeHenenbHble 3aHATUSA OyIyT BKIIOYATh MPOCMOTP
TEMATHYECKUX BUICO-JIEKIMM U BBIIOJHEHHUE TECTOBBIX 33JaHUIl C aBTOMATHU3UPOBAHHOM IIPOBEPKOU
pe3yabTaTOB M TBOPYECKHX 3aJaHUi ¢ mocienyroummm oOcyxaeHuem Ha dopyme. Kypce sBisercs
o01ieo0pa3oBareabHbIM, HE TPEOYET ClIeUaIbHON MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayIUTOPHUIO
clylaTenei, B IepByI0 ouyepelb CTYAECHTOB HEXMMHUECKUX BY30B U (DaKyIbTE€TOB U JIOJEH, yKe
MOJIYYMBIIUX BbICIIEE 0OOpa3oOBaHUE, HO KENAIUX OoJyibllle y3HATh 00 OKpYXKAaIoLIEM MHUpPE U
MOBBICUTDH CBOW OOIIEHAYyYHBIH YPOBEHbD.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa o0OydaroUMXCsl MOJApas3fessieTcs Ha ayAWTOPHYIO, KOTopas
MIPOUCXOJUT KakK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W HA IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOSAILYIO BO BpeMs MOATOTOBKU OOYYaIOUIMMHUCS OTYETOB MO J1aOOpaTOPHBIM
3aHSTHUSIM U IIPU BBIIOJHEHUH TOMAIIHUX 3a/1aHUH.

AynuTopHas caMOCTOsATelNbHAas paboTa OOydaromuMXxcs MPeAroiaracT IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3eny JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHus, OTBETHI HAa KOTOpBIE TPEOYIOT TIYOOKOr0o TOHMMaHUs H3YyYSHHOTO MaTepHuaa.
MakcuManbHOe KOJTM4YeCTBO OaoB B Kaxkaoi Teme kypca — 10.

KoHTpoJibHbIe BOPOCHI ISl 3A1HMTHI JIA00PaTOPHBIX padoT
1 cemecTp
Tewma 1. I[lepnoanueckas cucteMa U CTpOEHHUE aTOMOB 3JIEMEHTOB

JlabopaTtopHas padota Nel
«CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUI

1. Yro takoe okcunbl? Mx xinaccudukanus. Homenknarypa.
2. TlepeuncnuTe OCHOBHBIE XMMHUYECKHE CBOMCTBA OKCUIOB.



Urto Takoe ocHoBanus? Ux knaccudukarus. Homenkmarypa.

[Iepeuncinure OCHOBHBIE XUMUYECKUE CBOMCTBA OCHOBAHUM.

Uro Takoe kucnothl? Mx kimaccudukamnms. Homenknarypa.

[Tepeunciure OCHOBHBIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro HazbiBatoT cosimu. Ux knaccudukanus. Homenknarypa.

IIepeuncinTe OCHOBHBIE XUMUYECKUE CBOMCTBA COJICH.

Kaxkas renernyeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPraHUYECKUX COCTUHEHM?

©CooN kW

Tema 3. Xumuyeckasi TepMOJUHAMUKA

JlaboparopHuas pabota Ne2
«OmpeneieHre YSHTATBINNA PACTBOPEHHS U SHEPTUU KPUCTATMYESCKON PEIIETKH

OCHOBBI XHMUYECKOH TEPMOJAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIBI CUCTEM.
TepmonuHaMu4yeckue mapaMeTphbl U (PYHKIIUHA COCTOSTHUSI CUCTEMBI.
DOHTanbnus 00pa3oBaHus BEIIECTBA.

TemmoBoit 3¢ (HeKT XUMUIECKON peaKIIiH.

®dakTopBbI, BAUSIOIIKE HA TEIIOBOH (D (HEeKT XUMUYECKOH PeaKIIHH.
Chopmynupyiite 3akoH [ecca.

Kakue ciienctBus BeITEKaoT U3 3aKoHa ['ecca.

DHTpOIUS KaK QYHKIHUS COCTOSHUS CUCTEMBI.

NGO~ wWNE

Tema 4. XuMmudeckass KHHETHKA

JlaboparopHast pabota Ne3
«CKOpOCTh XUMUYECKUX PEAKIHI»

UTto n3yuyaeT XuMu4ecKass KHHEeTHKa?
JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U FeTEPOreHHOM peaKIuil.
Ot kakux ¢GaKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peakinu?
JlaiiTe onpeneneHne 3aKoHa JACMCTBUS Macc.
UTo Ha3bIBalOT KOHCTAHTOM CKOPOCTU?
Ot xakux (GakTopoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuiio Baut-I'odda.
Urto Ha3bIBaIOT TeMIepaTypHbiM KodgdurueHToM? Kakie oH MOXKET UMETh 3HaYEHUS?
8. [ToueMy noBbIlIEHNE TEMIIEPATYPBI YBEIINUUBAET CKOPOCTh PEAKIUU?

NoookrwdPE

Tewma 5. PactBopbl
JIaGoparopHas pabota Ned
«[IpuroroByieHne pacTBOpa M yCTAHOBICHHUE €TO TOYHOW KOHIIEHTPALIUI)

1. [lepeuncnure 0OCHOBHBIE CITOCOOBI BHIPAYKEHUSI KOHIIEHTPAIIUU PACTBOPOB.

2. Kak paccunrtaTh MOJSPHYIO KOHLIEHTPALIMIO PAacTBOpA, €CIM M3BECTHA HKBUBAJICHTHAs
KOHIIEHTpanus?

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

4. UYro Takoe SKBUBAJIECHT BelllecTBa?

5. Kak paccuntars MOJISIpHYIO MacCy SKBUBAJIEHTa BEIIECTBA?

6. B kakux enquHuIax u3MepseTcs TUTP pacTBOPEHHOTO BeniecTBa?

JIaGoparophas paboTa Ne5
«DNEKTPONNTHYECKAS TUCCOITHALIIS)

1. Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOITUTAMHU?
2. UYTto Takoe IEKTPOTUTHYECKAS TUCCOIUAIIHS?



Noohkow

CoNO~wWNE

NookrwnpE

oakrwdE

UTo Ha3BIBAIOT CTENEHBIO AUCCOIMALIMM JICKTPOJIUTA?

Kaxkue 31eKTposuThl OTHOCATCS K CUIIbHBIM?

B xakoMm ciydae peakiiuu HOHHOTO 0OMEHa MPOTEKaT HEOOpaTuMo?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HOHHOM BHjIE?
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.

Kak paccuntarbs KOHCTaHTY TUApPOIH3a?

Kaxkue hakTopbl BIUAIOT Ha CMEIIICHUE PABHOBECHUS PEAKIIMK THAPOIN3a COJIH?
[Ipu kakuX yCIOBHSIX MOXKHO YCUIUTh THAPOJIU3 COIN?

Kak M0oxHO 0Cc1abuTh ruapoan3?

Tema 6. KoMIuiekcHBIE COEIUHEHN

JlaboparopHas padota Ne 7
«KoMITIeKCHBIE COCTUHEHUSDY

Urto Takoe KOMILJIEKCHbIE COETUHEHUS?

Knaccugukanus KOMIIJIEKCHBIX COSAMHEHUH.

IIpuBenuTe peaknus MOIyYEHUsT KOMIUIEKCHBIX COCTMHEHUM.

Kakue noHbI MOTYT ObITh KOMIUIEKCOOOpa3oBaTeIsIMu?

Kak nucconumpyroT B pacTBOpE KOMIIEKCHbBIE COEAMHEHUS?

UYro Ha3pIBaeTCAd KOHCTAHTONW HECTOMKOCTH KOMIUIEKCHOTO COEUHEHUS?
UYro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COETUHEHUS?

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

Yro Takoe pacTBOPUMOCTD BellecTBa?

UYro Takoe Mpou3BeIeHNEe PaCTBOPUMOCTH?

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

[Ipu KakuX yCIOBUSAX MOXHO PacTBOPUTH OCATA0K?

UYro Takoe rnpousBeieHne GaKTHUECKUX KOHIICHTPALU?

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

QJICKTPOJIUTA O0OBSICHUTH BO3MOXKHOCTh pacTBOPCHUA ocaz[Ka?

agkrwpnE

2 cemecTp

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

Hucnepcusie cuctembl. Kimaccuduxarmm TucnepcHbIX CUCTEM.
CriocoOb!I TTOTy4eHHS KOJUTOUHBIX PACTBOPOB.

CrpoeHue KOIOUIHBIX YACTHII.

Y CTONYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIM3aTOPHI.
Koarymsiius komionaos.



6. Koarynsus Komu1ouIHBIX paCTBOPOB 3JIEKTPOIUTAMH.
1. [TpaBuno Ulynsue — [Mapau. Koarynupyromas ciocoOHOCTb.

Jlaboparopnas pabota NelO
«OmpeneeHre ONTHYECKUX CBOMCTB KOJJIOUIOBY»

Yro Takoe HaHOTEXHOJIOTUs?

KaxoBbl nepcrieKTuBbl IPUMEHEHUsI HAHOTEXHOIOTHii?

JJis KakuXx 1eJei UCIoIb3YI0T HaHOYACTHIL cepebpa?

Kaxue meroap! nonyueHus Hanodactull Bam uzBectHbl?

B yem ocoOeHHOCTD MOTydeHre HaHOYACTHI] cepedpa MeTogoM (oToauza’?
Kaxue MeToapl HCIOIB3YIOT /17151 OLIEHKH pa3MepOB YacTHIL B 30J151X?

Urto Takoe onTuyeckas miIoTHOCTh? Ha kakom mpubope ee onpeaensroT?
Kakoii MeTo1 moJTydeHus: 4acTUI] UCTIOIB30BaH B JIabopaTopHOii paboTe?
J171s 9ero BBOJSAT BOCCTAHOBUTENH MIPH CUHTE3€ YacTUIl?

0. 3auem 30116 00pabaTHIBAIOT PACTBOPOM THUAPOKCHIA AMMOHHS?

1. Kak oniennBaercst arperaTuBHas yCTOMYMBOCTD 30J1€H?

RROOo~NoR~ONE

Tema 2. OKUCAUTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI

JlaGopaTtopnas pa6ora Nell
«OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUN

Kaxkue peakunu Ha3pIBatOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UTO Ha3BIBAIOT OKUCIICHUEM U BOCCTAHOBJICHHEM ?

UTO Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIEM ?

Ha3zoBure BeniecTBa, M3BECTHBIE KaK CHJIBHBIE OKUCITUTENH.

Hazosure BemecTBa, U3BECTHBIE KaK CUJIBHBIE BOCCTAHOBUTEIH.

Kaxkue peakuun OTHOCSTCS K peakiusiM IUCTIPOTIOPIIUOHUPOBAHUS?

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

NGO~ wWdE

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

DnekTpoxuMuieckue cucteMbl. Kimaccudukarius 3J1eKTpOXUMHUYECKUX TTPOIIECCOB.
lanpBannyeckuii aaemeHT Jlanmamsa — Skoowu.
DIIEKTPOABUKYIIAS CUJIA TAJIbBAHMYECKOTO 3JIEMEHTA.
N3mepenne  ANEKTPOAHBIX  NOTEHUHUAIOB.  PsAa  CTaHmApTHBIX  DJIEKTPOIHBIX
noTeHImanoB. CBONCTBAa METAJUIOB B COOTBETCTBUHM C WX TIOJIOKECHUEM B PSITY HAITPSHKCHUH.

5. VYpasuenue HepHcra.

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

7. O6benunenHsli 3akoH dapajes. Bexos mo Toky.

NS

JlaGopatopHnas pabora Nel3
«Koppo3ns metamios»

1. Yto Ttakoe koppo3us?

2. Kakwue Buabl KOPpO3UHN BaM U3BECTHBI?

3. TlepeuncauTe ciocoOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

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



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

6. CpaBHHTE pe3ylbTaThl OMBITOB MO KOPPO3WU MPHU KOHTAKTE JKeje3a W IMHKA, W JKele3a U
MEJTHOM TIPOBOJIOKU B TUCTUUTMPOBAHHON U «MOPCKOW» Boje. ['1e mporiecc mpoTeKkaeT ObICTpEE U YeM
BEI 3TO O0BsICHUTE?

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 peakiuii MO>KHO TOJIYYUTh MOJTUMEPHI?
4. [TpuBeauTe MpUMEpHI PEAKIIUi MOTMMEPU3AINN U TIOTUKOH/ICHCAIUH.
5. Kakumu metogamu MOXHO UACHTU(DULIIMPOBATH MOJIUMEPHI?
6. I'te npuUMEeHSFOTCSI TOTUMEPhI?

Tema 5. KauecTBEHHBIN aHAIU3

JlaGopaTtopnast pa6ota Nel5
KauecTBeHHbIN aHAIN3
1. UTto Takoe KaueCTBEHHBIN aHaTu3?
2. Jl7ig Kakux 1esnei mpuMeHsieTcss KaueCTBEHHBIN aHanu3?
3. AJNTOPUTM TIPOBEJICHHUS KAYECTBEHHBIX PEAKINil 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?
1. Kaxue peakTuBbI NpUMEHSIOT 1)1 OOHapyxkeHus cynbdart u pochaT HOHOB?
BapuaHTbl JOMANIHUX 32/IaHUI /151 BHEAYIMTOPHOIl CaMOCTOAITeJIbHON padoThI
o0yuyawmuxcst Mo TeMaM
Jomamnee 3axanmne Ne 1
o TeMe: «XuMHYeCKast TEPMOTUHAMHUKA»

3amaua Nel

Jisa peakuun CHy p + COp () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HalpaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHS PEAKIIMK TIPU CTAHAAPTHHIX YCIOBUSX M TIpH Temmeparype T = 927 OC,
€clii TeryIoBoi 3¢ (deKT peakuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCS. YKKUTE: a) BBIICNACTCS
WU TIOTJIONIAETCS SHEPrHsl B XOJ€ pPEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS JHTPOIHH.
Paccuunraiite TemnepaTypy Hauana peakiuu.

3amaga No2

Beruncnure Temnosoit agdext peakuun: CaCsy ) + 2 HoO(y = Ca(OH);, () + C2Hs (1), monb3ysace
CTaHJAPTHBIMU TEIJIOTAMH 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIICTUTCS WITH
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

Jlomamuee 3axague 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 ckonbko pa3 m3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korga mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMON ¥ 00paTHOM peakiuu, €CIU YBEINYUTh JaBJICHUE B CHCTEME B JiBa pasza?

3agaya Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIMIO IMpU
temmeparype 200 °C, eciu TemmepaTypHsIii K03(bGHIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKOIBKO
pa3 UBMEHUTCS IPU STOM CKOPOCTh peakiuu?

3agaya Ne3

Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Ha (1), eciin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3agaya Ned

Hus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
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 KOHLIEHTpAIlUK PEar€HTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUNA:

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 XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU OHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIINICEHUU [NaBICHUS, €CIM TeMIeparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacrBopb»

3amaga Nel

B kakoMm o0beMe BojibI cienyeT pactBopuTh 135 r SNCl, mast monmydenus 3 M pacTBopa xsiopuaa
onosa (ll) ¢ mnotHocThIO P=1,405 1/MA? {151 MPUTOTOBIEHHOT'O PACTBOpPA PACCUUTATh: a) MACCOBYIO
nomo SNCly; 6) MOJIIpHYIO KOHIIGHTPAIIMIO SKBUBAJICHTA; B) MOJISUIBHOCTB; T) TUTP; /1) MOJIBHYIO JTOJTO
SnC|2.

3agaua No2

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

3agaua Ne3

3aKOHYHTH MOJIEKYJSIPHBIE H HAlUCaTh COKPANICHHbIE WOHHBIE YPaBHEHUS pEaKIuid
B3aMMOJICHCTBHS CIIEIYIONINX 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 cremyromux comeit moasepratorcs ruapoinsy: NaSOsz, Cu(NOs),, KBr? CocraBuTh
WOHHBIE U MOJIEKYIISIPHBIC YpaBHEHUS THAPOIIN3a COOTBETCTBYIoNUX colieit. Kakoe 3nauenue pH (>7,
<7) UMEIOT PacCTBOPHI ITUX COJICH?

3amaya Neb.

Haittu mpousseaenue pactsopumoct PbCl,, ecimu B 200 M Boasr pactBopsiercst 2,17 T 3T0ro
COCIMHEHHS.

Jlomamnuee 3aganue Ne 4




Imo TeMe «I[ncnepcmﬂe CUCTEMBI»

3ajgaua 1
30Jib MONYYEH NyTEM CMEIIMBaHUsI pacTBopa A u pactBopa B. Ompexnenurte 3apsii 4yacTuil

IIOJIYYCHHOI'O 30JI4 U HAITUIIHUTEC (bopMyny €ro MU CJIIBbI.

PactBop Va, C, PacTBop Vg, C,
Bap. Sonk A M MOnb/M B MI MOnb/n
1 PbSO, Pb(NOs), 20 0,001 H. K,SO, 10 0,04 M

3amayga Ne2
Hanummre hopMyity MHIEIUTBI 30J1s1, TIOTYYEHHOTO MPH IMOCTETICHHOM MPUIUBAHUU K BOJHOMY

pacTBOpy MEpBOU COJHU, B3ATOM B M3OBITKE, Pa30aBIIEHHOTO PacTBOpa BTOPOW CONU. YKaXHUTE 3HAK
3apsga  KOJUIOMJHOM 4yactumbl. Kakoil W3 3IEKTPOJIUTOB SIBISETCS HauOoliee SKOHOMHYHBIM
KOaryJsiTOpoOM 3TOr0 301517

Bap. | PactBop 1 | PactBop 2 Koarynsarop
1 AgNO; Kl NH,Cl; K;SO4y; FeCls

3agaua Ne3
BbrancnuTh mopor Koaryisiuu pactBopa cynbdara HaTpus, eciu aobasienue 0,003 x 0,1 H.

Na,SO, Be3biBacT koaryssuio 0,015 i1 305ms?

JlomamHee 3axanue Ne 5
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

3amayga Nel
[TonGepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUIl KaKI0N peakLvu.
HJ + H;PO, — J, + H3PO3 + H,O
HNO, — HNOs; + NO + H,O
H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,0O
NH;ReO, + H, — Re + NH; + H,0
KBrO — O, + KBr

3amaya No2
CocTaBpTe ypaBHEHHsI OKUCIUTEIHbHO-BOCCTAHOBUTEIHHONW peakiuu. MeToIO0M 3JIEKTPOHHOTO

Oananca nmogdepure KOdOPUIUEHTHI. YKaKUTE OKUCIUTETh U BOCCTAHOBUTEb.
KMnO4 + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
Bi(OH); + Na;S;03 + NaOH —
Bi,O; + C —
Mg + HNO3 (pa36) —

3amaya Ne3
Jlaubl 1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mmapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..

[Tonp3ysicb TabmuUIEe CTaHIAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXXHOW peakiuu B  ykazaHHoH cpene (HNOj). Paccumraiite 3HadeHue
ANEKTPOABIIKYILEN CHIIbI peaKLIUH.

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

3amaya Nel



CocTaBbTe DJIEKTPOHHO-MOHHBIE YypaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3ylollel peakiuu, MpoTeKalmeld mnpu paboTe TalbBAaHHYECKOTO 3JIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raapBaHHYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsB MOTEHLMAN aHOJA PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTalla B KaTOJHOM pacTBope, mnpu Kortopoir 3JIC rajibBaHMYECKOTO JJIEMEHTa
yMenbiuTcsa Ha 0,02B.

3ajmaya Ne2

[IpuBenure cxembl BJICKTPOAHBIX TPOIECCOB U  MOJEKYJSPHBIE YPAaBHEHUS PEaAKIIH,
MPOTEKAIOIINX MPU AJIEKTPOXUMHYECKOH Koppo3uu TanbBaHomapsl Co/Ni: a) B kucinoii cpeze; 6) Bo
BJIQ)KHOM BO3/YXE€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHN cpene 3a 20 MHH, €ClIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/y.

3amaua Ne3

CocTaBbTe JJICKTPOHHO-MOHHBIC YPAaBHECHUS OJJICKTPOJIHBIX IPOIECCOB (aHOJI WHEPTHBIA) W
MOJIEKYJISIPHOE YpaBHEHHE PEAKIUH, POUCXOIAIICH MPHU dIIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Boeruncnure (akTHuecKkoe KOJIMYECTBO METAlUIA, MOJTYYCHHOTO HA KAaTOJE MPH AJICKTPOJIH3E
Co(NO3),, eciu 37eKTpOIINA3 TPOBOAMIN B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

YKakuTe BO3MOKHBIC MPUYMHBI YMEHBIIICHUS BBIXO/a METaJlIa TI0O CPABHCHHIO C PACUCTHBIM.

BapI/IaHTbI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHui 19 TEKYHIEro KOHTPOJIsA
Hepuozulqecxaﬂ CUCTEMA U CTPOCHHUE aTOMA

B Tecrax mo Tteme «llepuoanueckas cucreMa M CTPOEHHME aToMa» COJEPKUTCS JECSITh
BOIIPOCOB, KOTOpbIE OIleHUBAIOTCS B 1 Gai.

Tect 1

1. Ywucno HelTpoHOB B sifipe paBHO: (BriOepuTe 01MH OTBET:)
1. yncny >eKTpPOHOB
2. cyMMe yHciia IPOTOHOB M JIEKTPOHOB
3. pa3HOCTH OTHOCHUTEILHOW aTOMHON MacChl M YMCJIa TPOTOHOB B SIJIPE
4. MOpsSIIKOBOMY HOMEPY
2. B cocraB atroMHOTO sipa BXOAsT: (BeiOepuTe onH OTBET:)
1. 57eKTpOHBI U IPOTOHBI
2. HEUTPOHBI U IJIEKTPOHBI
3. HEUTPOHBI U IPOTOHBI
4.1pOTOHBI, HEUTPOHBI U IIEKTPOHBI
3. B KkakoMm psiy XUMHUYECKHUE IEMEHTHI PAaCcIOI0KEHbI B MOPSAAKE BO3PACTAHUS UX aTOMHBIX
paauycos? (Bbibepute o1H OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4. OxoHYaHME HIIEKTPOHHOH (POPMYIIBI ...55%5p%. VkaxnTe MOIOKEHHE HIEMEHTA B
MEepPUOANYECKON CHUCTeMe: IEPHUO/, TPYMIy, HOArPYyMIy, HA30BUTE 31eMeHT. (BriOepute oiMH OTBET:)
1. 5 mepuon, 5 rpynna, no6o4YHas MOATpyIa, TEIIYp
2. 5 mepuon, 5 rpynma, riaBHas MOArpynma, CypbMa
3. 5 mepuog, 5 rpymna, no0oYHas MOATPyIna, HUOOUiH
5. DnexTpoHHas Q)ogMyna aToma IIMHKA B BO30YXJIEHHOM cocTosiHUU: (BpIOepuTe 01uH OTBET:)
1. 15%25°2p°35°3p%4s'3d04p!



2. 15%25%2p°®3s%3p°45°3d"°
3. 15%25%2p°35°3p°4s°3d%4p!
6. Uemy paBHO 3HaUYCHHE ITAaBHOTO KBaHTOBOTO uncia’? (Beibepure oauH OTBET:)
1. uncny npoToHOB
2. 4iCITy 3JIEKTPOHOB
3. 4MCITy aTOMHBIX opOuTaei
4. yuciy noaypoBHEH
7. B xakom coenuHeHnu N BMeeT HAUMEHBIIIYIO CTeTICHb OKUCeHus? (BriOepuTe o1MH OTBET:)
1. NH;
2. N0
3. KNO;
4. HNO3
8. B psany okcugoB Na20— MgO— SO2 cBoiicTBa uamenstorcs ot: (Beibepure oauH OTBET:)
1. OCHOBHBIX K KUCJIOTHBIM
2. KUCJIOTHBIX K aM(pOTepHBIM
3. aM(oTepHBIX K OCHOBHBIM
4. KUCIIOTHBIX K OCHOBHBIM
9. B arome docdopa unciao 3IEKTPOHHBIX CI0eB paBHO: (BbiOepuTe oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opOutans umeer chepudeckyro hopmy? (Beibepure ouH OTBET:)
1.f

o
o a

XumMuyeckas TEPMOAUHAMHUKA

B Tecrax mo teme «XuMHYECKas TEPMOAMHAMHKA»: MEPBbIE IIECTh 3aJaHHIl OIEHHWBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aiiI, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayua.

Tecer Ne 1

=

IIpu paccMOTpeHNM XUMUYECKON PEAKIIUM cucmemMa 03Ha4aeT:

a) UCXOIHBIE peareHThl

0) MPOAYKTHl XMMUYECKON peakuu

B) PEaKIMOHHBIN COCY]

I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIIuu

2. TlepBbrit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Agp (- Ea/RT)
0) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKIMOHHOM crcTeMbl noBbimaercs (AH > 0)
0) TertoBoit A3p ekt peakiuu orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHbaeTcst (AH< 0)
I') JaBJIEHUE PEAKIIUOHHON CHUCTEMBI ITOBBIILIAETCS

4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 273
6) AHozgg F) AHct

5. Kakue u3 npuBeIeHHBIX pEaKIUH SABIAIOTCA SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Mob

6) Ho+4/2 0,=H;0, AH = -242 KJI>/monb



6.

7.

8.

B) 1/2 N2+ 1/2 O2=NO , AH =90 K]I>x/Monb

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

Kakas n3 HamucaHHBIX HWKE pEaKIMil OTBeUaeT TeruioTe oOpazoBaHus okcuaa azota ( || ) B
CTaHJIAPTHBIX YCIOBUSX?

a) 1/2 N+ 0O0=NO B) 1/2 N2+ 1/2 O, = NO

6) N+ 1/20,=NO r) NH3+ 520, =2NO +3H,0

ITpu BoccTanoBnenuu 16r okcuaa menu( || ) mo peakmu :

CuO () + C (rpagur) = CU (o + CO (), mornotusioch 22 kJIk TEMIOTHI.

DHTanbus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

Joa peakumu NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIUY IIPU CTAaHAAPTHBIX YCIOBUAX U IpHU TeMiieparype 627°C.

BemectBo AH®9s (Kx/MO0B) S°9s (Jx/Monp*K)
NiO () —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B otBete YKa)XKUTC 3HAUCHUA SHCPIrUu I'u66ca Ipu CTaHAAPTHBIX YCIIOBHUAX, IIPpU TEMIICpATYpPC

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 uzMeHsieTcs SHTPONHUS PHU Pa3NI0KEHUU KapOoHaTa KalbLus?
a) yBEJIMUYUBaETCsS B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCst T') HE 3HaI0
10. HanHas peaxmus:
2KC|O3 (TB) —>2KC1 (TB)+302 ) AH<O
MO>KET CaMOIIPOU3BOJIHO NPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HarpaBJIeHUU T') HE 3HAI0

XuMHu4yeckas KHHETHKA

B Tectax mo Teme «XuMHUecKas KUHETHKA: IEPBOC, BTOPOC, TPECTHC, YCTBCPTOC U IIATOC

3amaHusa oneHuBaroTca B 0,5 Oama; mectoe, ceAbMOE, BOCEMOE, AEBATOE M JecsAToe — B 1 6ami, a
OJMHHAAIATOE — B 2,5 Oajia.

Tect Ne 1

1. Paznen xumuu, U3y4aromuii CKOPOCTH U MEXaHU3Mbl XUMUYECKHUX PEAKIIUM, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKA

0) TepMOXHUMHUS

B) XUMHYECKasi KHHETHUKA

2. CkopoCTbh XMMHUYECKOH peaKifu — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTHIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) U3MEHEeHne KOJIMYEeCTBa BEILIECTBA PEAareHTOB (UM MPOAYKTOB) PEAKIUU B €IUHUILY BPEMEHH B
enuHuIe oobema

B) KOJIMYECTBO BEILECTBA MPOJYKTOB PEAKI[MM K MOMEHTY OKOHYAHUS PEaKLuU

3. B Kakux egMHHUIAX BBIPAXKACTCA CKOPOCTh XUMUYECKOM peakinn?

a) MOJIb JI et

0) 6e3pazmepHas BeIMYMHA

B) MOJIB C



4. Ot xakux (GakTOpOB 3aBUCUT CKOPOCTh XUMUUYECKHUX PEAKIIUA?
a) OT IPUPOIBI PEarupyroOINX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIOHHOTO cCocya
5. CocrossHME  XHMHYECKOTO  paBHOBECHs  OOpaTMMBIX  IPOLIECCOB  KOJUYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMM KOHILICHTPALUSAMH NIPOJYKTOB PEaKIMH
0) PHeprueil akTUBU3AIUN
B) KOHCTaHTOI paBHOBECUS
6. Kak 3anucbiBaeTcs BeIpakeHUE Il CKOPOCTU PEAKLUU
4 NO(F) +6 Hzo 4 NH3(r) + 502 )
a) V=K[NO]'[H,0] 6) V=K[NH3][O;] B)V =K[NO]*[H,0]°
7. Kak 3anumercs Bblpa)KeHI/Ie JUIsl KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B’
6) Ke = [C][D] / [A][B]
8) Kp = [A][B] */ [C][D]
8. Kakoif oTpe30k Ha AuarpamMme moKa3bIBaeT 3HaAUCHHE TETIOBOTO 3¢ dexra peakunn?

ayl E % .
4
0) 2 2
v
B) 3 Y
i1 3
—y Y

v

XOJ1 peaKIfu

9. Yro MOXHO CKa3aTh O peaKIiH, U300paKCHHON Ha JUarpaMmme K Bompocy 87

a) HK30TepMHUECKas peaKIus

0) SHIOTEepMHUUECKas PeaKIUs

B) peaKIis OUCHIBAET COCTOSIHUE PaBHOBECHUS

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

CMelIaeTcs BIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl

0) Tpy MOBBILIEHUH TEMIIEPATYPHI

B) MIPH MTOBBIIICHUH JIaBICHUS

11. Jns peakunu Cy + 2 H 2 () = CH 4 () Ipu HekoTOpO# TeMiepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHILEHTpalus BoaOpoAa paBHa 1,2 Monb/i. Beluucnure HCXOAHYIO
KOHIIEHTPALIMIO BOJIOPOJIA.

a) 1,2

0) 3,5

B) 5,0

PactBopbI
B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,
4eTBepToe, MATOE M IIecToe 3amaaHus - B 1,5 Oamma; ceapmoe, BOCBMOE, JEBSTOEC M JIECATOEC — B
0,5 Gama.
Tect Nel

1. dns ypaBaenus peakiun Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K*+ S0, = K;S0,



2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)zd + SO,*
4) Cu*" +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Jlna nopasnenus rugponusa xiaopuaa xpoma (I1I) cienyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) 100aBHTH LICIOYb

3) pa30aBHUTH PaCTBOP BOAOK

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYiIbdaTa KalblUsi U BOIBI, CyMMa
K03 (HULIMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOIO BELIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBopumocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npou3BeACHUE
pactBopumMoctu Ag2C,04

1)510"  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 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEIIECTBA K 00BEMY pacTBOpa
8. K cmaObiM 251eKTpoiarTaM OTHOCUTCS . ..

1) TUAPOKCHT aMMOHUS

2) TUAPOKCHU] KaHs

3) XJIOpHU KaJIbIUs

4) mapraHIoBas KHCJIO0Ta
9. U3BeCTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH ILIEIOYHYIO MM KHUCIYIO Cpeny.
[IpyuuHoOii 3TOTO ABIAETCA ...

1) anexTpoinu3 coneit
2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH
3) rumpaTHpOBaHUE COJCH
4) ruapoaus conei
10.3nauenue PH uwcroii Boawt ipu 25°C cocrasiser
11 2)7 3)0 4) 10

KoJssionnabie pacTBopsl

B Tecrax mo teme «JlucriepcHble cucteMbl»: 1-8 3amanus onenuBaroTcs B 0,5 6amt, 9-10 - B 2,5
bamna.

Tect Nel

1. ducnepcHocTs - 370...(BbibepuTe oauH OTBET)
1. nnameTp yacTHIl TUCHEPCHOM (a3bl
2. BeIMYMHA, 00paTHast OTIEPEYHOMY pa3Mepy 4acTHUIl IUCIEPCHOM (a3bl
3. o01mast Macca 4acTHuIl JUCTIEPCHOM (pa3bl.
2. Yto Takoe nopor koarynsuuu? (Beibepure oquH 0TBET:)
1. HanGosblIas KOHIEHTPALKs AIEKTPOJINTA, BBI3bIBAOLIAS KOATYJIALIUIO 30J15
2. HaMMEHbIIIasi KOHLIEHTPAIH 30151, BHI3BIBAIOIIAS KOATYIIALINIO
3. HaMMeEHbIIasi KOHLIEHTPALHs 3JEKTPOJINTA, BBI3bIBAIOIIAS KOATYJISLIMIO 3015
3. Kakumu crioco6aMu MOXHO BbI3BaTh Koaryssiuio? (Beibepure oauH MM HECKOIBKO OTBET)



1. oxiaxenue

2. 100aBJICHHE IIEKTPOIIUTA

3. HarpeBaHue

4. cMemMBaHKe ABYX KOJUIOMOB C Pa3HOMMEHHBIMHU 3apsDKEHHBIMHI YaCTULIAMHU
4. Hns 30J1s1 XJopuia cepedpa, MOJIY4YE€HHOTO peakuuen
AgNO3+NaCl(n36)=AgCl+NaNQOj3, HAamITydIM ~ KOAryJupyIOIIUM — JIeiicTBUeM Oyaer o0namarthb
pactBop ...(Beibepure oauH OTBET)

1. MgSO4

2. AICI;

3. K3POg4

4. KCI
5. Iloporu koarynsuuu >IeKTPOJIUTOB AJIs 30Js Moauja cepedpa okazanuch paBHbIMU: Cy (HUTparta
kamust) = 260 mmonb/n, Cg (autpara amomunaus) = 0,087 mmonb/n. Kakoit 3apsin OyayT uMeTrh
YaCTHIII TaHHOTO 301517 (BeiOepuTe 01MH OTBET)

1. moNOXKUTENBHBIN 3apsi

2. OTpULATENBbHBIN 3aps

3. 9acTHUIIBI 30J151 HE HMEIOT 3aps/ia
6. Komnougnas yactuna 301 ruapokcuna xkenesa (I1I), o6pasyromasics npu ruponuse ero Xjiopusia,
B ITIOCTOSTHHOM JJICKTPUYECKOM IoJie OyneT ...(Bridepure omuH 0TBET)

1. nBUraThCs K KaTomy

2. coBepuaTh KouebaTeabHbIe TBUKCHUS

3. ABUTAThCA K aHOAY

4. ocTaeTcst HEMOABMKHOM
7. Munenna 3ons umeer crpoenne {[AgCl]m nCl™ -(n—x)K'}" xK'. Kakue HOHBI HIpaloT poib
npotuBoroHoB? (BriGepure ouH 0TBET)

1. xJtopu1 HOHBI

2. IOHBI KaJus

3. HOHBI cepedpa
8. Munemna 3oms wumeer crpoerne {[AgBr]m -nAg" (n—x) NOs—}*" xNO3 Vkakure, Kakoe
BEIIECTBO SIBIISIETCS HOHHBIM cTabmin3aropoM? (Beibepute o1uH OTBET)

1. auTpat cepebpa

2. OpoMu1 HATpUs

3. 6pomu cepedpa
9. IlpencraBpTe yCIOBHBIMH (hOopMynamMu CTpOEHUE MHIIEIUIBI 30751 Tuapokcuaa Hukens Ni(OH),,
noydeHHoro npu B3aumozeiicteuu 5 mu 0,001 H pactBopa ruapokcuna natpusic 10 ma 0,002 M
xnopuna nukens (11). Kakoe BemecTBo BBIMONHAET (YHKIMIO HOHHOTO cTabunuzaropa? (BwiGepure
OJIUH OTBET)

1. NaOH

2. H,0O

3. NiCl;
10. Koarymsirmust 100 mut 305151 mpoTtekaeT ripu nobasienuu 10,5 mur 1H pactBopa xmopuaa kanus, 1160
37,0 mx 0,001H pactBopa docdara Harpusi. Berancnure mopor Koaryssiiiu 3JIeKTPOIUTOB.

OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITe.ﬂbHl)le ﬂpoueccm
B Tectax mo teme «OKHCIUTEIEHO-BOCCTAHOBHTEIBHBIC TIPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEpTOE M MATOE 3a7aHusl oneHuBaroTcs B 0,5 6amia; mecroe — B 1 6ai; ceapMoe U BOCbMOE — B 2
Oanna, a JeBsiToe — B 2,5 0aJIOB.

Tecr Ne 1

1. OxucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBeNMYMBaET CBOIO CTENICHb OKHCIICHUSI



2) TPUHAMACT SJIEKTPOHBI
3) oTHaeT CBOM DICKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHU UMEET MECTO B Cllydae, Korjaa ...
1) HeWTpalbHBIC ATOMBI IIPEBPAILAIOTCS B MOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TOJOXKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpUUATEeNbHBIN 3apsi/i HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HIbKE peakinii kK OBP nucnponopuuoHUpOBaHUs IPUHAIICHKUT ...
l) S + 2HNO; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJISIM OTHOCATCH ...
1)  Mertauibl, BOAOPO, YIIEPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CTeneHu OKUCIIEHUsI KUCIIOpo/ia a) B BOZE U 0) B IEPOKCH/IE BOJIOPOIa COOTBETCTBEHHO PaBHbI

1) a)-2;0)-2
2) a)-2;06)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaronux B KUCIOW Cpefie, BOCCTAHABIUBACTCSA JIO ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakumu, npotekaromnier mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okucienuo
[IOJIBEPTAIOTCS CIICAYIONIUE SIIEMEHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(pdHUIIMEHTOB B peaKkilny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3ﬂeKTp0XI/IMI/IquKI/Ie CUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCS B 1 6ann; TPETbEC U YCTBCPTOC 3aJaHUSA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaia.

Tect Nel
1. DnekTponaHBII MOTEHIHAT OMPEACTSIOT 0 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kinaneiipona
3) bonbumana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro simementa MgIMgSO,||CuSOyCu mpu cranmapTHBIX
YCIOBUSAX
1) —2,03
2) =271
3) 2,71
4) 0,81
3. Kakue mpoaykTel 00pa3yroTcs Ha KaTojie Py JIEKTPOJIM3E pacTBOpa HUTparTa cepedpa?
1) Bomopon
2) cepebpo



3) a30THas KHUCIO0Ta
4) KHuCIopos
4. Ykaxute cyMMy KO3 HUIIMEHTOB B ypaBHCHHUHU 3JICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TpHUBEOCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bpiuuciure Maccy INHMHKA, HOJYYEHHOTO TMpU IJIEKTposiu3e cyibdaTa IMHKA, KOTOPBIiA
npoBoAwK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107°
7. llpuBemuTe CXEMbl OJJEKTPOAHBIX TPOIECCOB U MOJEKYISIPHOE YpaBHEHHE pEaKIIHH,
NPOTEKAIOIICH TPU DIICKTPOXMMHUYECKOW KOppO3uM raibBaHomnapbl Zn|Mg B CEpHOKHCION
cpene. B oTBete ykaxkute cyMMy K03 PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BueayautopHas camocrosiTenbHas paboTa 00y4yarolmuxcs OCYIIECTBISETCS B BHJE M3YyUEHUS
JUTEPaTyphl MO0 COOTBETCTBYIOIIEMY pa3feiy ¢ ImpopaboTkoil Mmarepuaina, oGOpMIICHHS OTYETOB IO
1abopaTopHBIM paboTaM, BBHIMOJHEHHS TBOPYECKHX 3aJaHUl B KOHIE KaXKJOTO CEMecTpa B BUJE
MPE3EHTANN U BBITOJIHEHUS IOMAIIHUX 3aJaHUM.

TeMbl TBOpPUYECKUX 3aIaHUT

TBOpLICCKI/Ie 3aJaHus BBITIOJIHATOTCS 06y‘-IaI-OIIII/IMI/IC$I B BUJIC npeseHTauHﬁ.

1. Kak xumus oTpakaer OKpyKarIui MUP.

2. XUMHS B MOEH CITEIIMaIbHOCTH.

3. Xumudeckass HACHTH(UKAIMS BEIIECTB. YCTAaHOBJICHHE XHWMHUYECKOTO COCTaBa
BEIIECTB. AHAJIMTHYECKUH CUTHAI.

4, KauecTBeHHBIN aHaNN3.

5. KomnyecTBeHHBIN aHAIU3.

6. DOU3NKO-XNUMHUYECKIEe METOAbI aHAIN3a.

7. XUMHUYECKHE METObI aHaIN3a.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBEIEHUsI MPOMEKYTOUHO aTTecCTAlNU

HpOMe)KYTO'-IHaH arrecrangus UMECT I CJIIBIO OMpCACIINTD CTCIICHb JOCTUXCHUA
3aIJITAHUPOBAHHBIX PE3yJIbTATOB OOYYEHHs MO AUCHUIUIMHE XHMHUS 33 ONPEIENICHHBIN Mepuo
oOy4eHwus.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUS] U OLIEHOYHbIE CpeACTBAa /AJs NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:






CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBIO UCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX JUCIIUIIIIMH B HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTH, IIPUMCHATH METOAbI
MAaTCMATUYCCKOI'o aHaJIM3a 1 MOJACIUPOBAHHNA, TCOPCTUUICCKOTO U SKCIICPUMCHTAJILHOT'O UCCIICAOBAHHNA B (1)1/131/11(6, XHMHH, 3KOJIOTNN

3HaTh

- OCHOBHBIC XHMMHWYCCKHUC IIOHATHA,
ITIOJIOXKCHHSA U 3aKOHBI,
- MCTOABI TEOPETUUECKOTI'O u

OKCIICPUMCHTAJIBLHOI'O
HCCICOOBaHUA, MCTOABI
MaATEMaTHYICCKOI'O aHajJm3a n
MOICIINPOBAHUA

Ilepeuenv meopemuueckux 60npocos K 3auemy/IK3ameny:

1. ITepuonnueckuii 3akoH /I.11. Menneneesa u CTpO€HHE aTOMOB JIEMEHTOB.

2. CTpyKTypa NepUOIUYECKON CUCTEMBI. DJIEKTPOHHbBIE CEMEICTBA.

3. [TpuHIMIIBI OYEPETHOCTH 3aI0JIHEHUSI AaTOMHBIX OpOUTAJIEH 3JIEKTPOHAMHU.

4. DHeprusi HOHU3ALUH, CPOACTBO K JIEKTPOHY, AJIEKTPOOTPULIATEIIBHOCTb.

5. Oxcuppl. Mx kmaccudukanms. Homenknarypa. CnocoObl TONMydeHUS W XHMHUYECKHE
CBOIICTBA.

6. OcHoBanus. Ux xnaccuduxanus. Homenknarypa. CrnocoObl MojydeHUSS M XUMHUYECKHE
CBOIICTBA.

7. Kucnorel. Ux xnaccuduxanus. Homenknarypa. CrnocoObl IOJIyueHUST UM XHMHUECKHE
CBOIICTBA.

8. Comu. Ux kmaccupukanms. Homerknarypa. CriocoObI MOTy9eHUsT 1 XUMHYECKHAE CBOMCTBA.
9. XUMHUUYECKUE CUCTEMBI, MapaMeTpbl U GYHKIIUU UX COCTOSHUS.

10. IIepBbIil 3aKOH TEPMOJMHAMUKH.

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 XUMHYECKHX pEaKUUid B 3aKPBITHIX
CUCTEMaAX.

15. CKopocTh XMMHUECKOHN peaklMu U (paKTOpbl, BIUSIONINE Ha HEE.

16. 3aKkoH aercTBus Macc. MOJIEKyIIpHOCTD U NOPSAJOK PEaKLIUH.

17. [TpaBuno Bant-I'odda.

18.  VYpaBHenue AppeHuyca. DHEprusi akTUBALIUU.

19. KaranusaTtopsl. ' OMOreHHBIN 1 reTepOreHHbIN KaTalaus3.

20. KonebarenbHble peakuuu.

21.  XuMudeckoe paBHOBECHE, KOHCTaHTa PAaBHOBECHS.

22. Cwmemenne xumndeckoro pasHosecus. [Ipunnun Jle-Illatense.

23. da30BOE paBHOBECHE.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

24.  CnocoObl BbIp@KEHHMS KOHIGHTpAlMid B pacTBOpax: MaccoBas O, MOJISIpHAs
KOHIIGHTPALUsl, MOJIApHAs KOHIEHTpAlWs SKBUBAJICHTOB, MOJISUIbHAS KOHIIEHTpPAIUS, MOJIbHAsS
JOJISL, TUTP.

25.  PacrtBopsl anekTponuToB. CTeNneHb W KOHCTAHTA 3JICKTPOIUTHYECKON JAUCCOLUMAINH. 3aKOH
pazbasienns OcTBanpaa.

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

27.  PacrBopumocts. [IpomsBeneHne pacTBOPUMOCTH. YcClIOBHE OOpa30BaHHMS M PAacTBOPEHUS
0CaJIKOB.

28.  Jluccommanwst Bonsl. MlonHOE nponsBenenue Bojsl. pH.

YmMmern

- pemarb
[PUMEHHUTENBHO K
MPOrPaMMBI;

- IPOTHO3UPOBATh BO3MOXHOCTb
MPOTEKAHHMS CaMONPOM3BOJILHBIX
IIPOLIECCOB B pa3INYHbIX
XUMHAYECKHX CHCTEMAax

PaCYCTHLBIC 3aJa4un
Marepuairy

Ilpumepnvle npakmuueckue 3a0anun:

1. B pactBope oprodochopHoit kuciaorel maccod 1200 r um mmotHocThio 1,153 r/™mMn
coaepxutcs 312 r H3PO,. Paccuuraiite: (H3POs); Cyv; Cox; Cmy N(H3PO4) u N (H20); T. 1. Hus
peakuun CHy p + COy n = 2 CO () + 2 H, () ompexnenure BO3MOXHOE HAalpaBJICHUE
CaMOIIPOM3BOJILHOTO TEUYCHHS PEaKIWHd TPH CTAHIAPTHBIX YCIOBUSX W Tpu  Temreparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJICTISICTCSl WJIM TIOTJIONIACTCS JHEPIHsl B XOJ€ Peakiuu;, 0) MPUYNHY HAWIESHHOTO W3MEHEHUS
sHTponuH. Paccunraiite TemmnepaTypy Hayaua peaxkiuu.

2. BwIpa3uTe yepe3 KOHIIEHTPAIMH PEAareHTOB KOHCTAHTHI PABHOBECHS CIICIYIOIIMX pPEaKIIUn
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHE CMEIIEHUS XUMHUYECKOIO
pPaBHOBECHSI OTUX PEaKIUi: a) MPHU MOHWKCHUH TEMIICPATyphl, €CIIH JaBJICHHUE MTOCTOSIHHO; 0) TpH
TIOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. PaccumTaiiTe 31MeKTPOIBIKYIIYIO CHIIYy W ONPEISIIUTE HAIMPABICHUE CaMOIPOU3BOJIHHOTO
MPOTEKAaHUs pEaKIUu TMPU CTAHAAPTHBIX YCIOBUAX, MWCIONB3ySd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTaHOBUTENBHBIX NoTeHanos HJ + H;PO, — Jo, + HPO3; + H,0.

4. TlpuBemuTe CXEMbI JIIEKTPOJHBIX TMPOILECCOB W MOJICKYJSIPHBIE YypaBHEHUS peakIui,
MPOTEKAIOIINX TPH TEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BIOXXHOM Bozayxe. Ompenennure yObUIh Macchl aHO/AA MPU KOPPO3UU B KUCIOH cpere 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

5. CocraBbTe IEKTPOHHO-UOHHBIC YPABHEHHSI DJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJISKYJISIDHOS ypaBHEHHUE PEAKIMH, TIPOUCXOMIANeH mpu djekTposm3e pactBopa CoSOy,
Brerancnute (akTudeckoe KOJIWYECTBO MeTalljla, IMOJTYYSHHOrO Ha KaToJe TPHU DIIEKTPOIU3e
Co(NO3), ecau 37€KTPOIH3 MPOBOIMIN B TedeHnu 1 4. Beixoa mMeramia mo Toky coctaBui 85%.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

VkaxnuTe BO3MOKHEIC IMPUYUHBI YMCHBIICHUS BbIX0Ja METAJLJIa 110 CPAaBHCHHIO C PAaCYCTHBIM.

Bnaners

- HaBbIKAMH MTPUMEHEHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodeccHoHaATEHOM JIeATEIILHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYECCKOTO u
IKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

Ilpumepnvle npakmuyeckue 3a0anus 013 IK3IAMEHA:
1. 30ib THAPOKCHAA MarHus moiydeH mytem cmemuBanus 0,02 n 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] TOJYYEHHOTO 30Ji1 W HAMUIIATE
dbopMyIly ero MUIIEIUIBI.
2. PaccunraiiTe SMEKTPOABIKYIIYIO CHUIYy M OIPEACTUTE HAMpPaBICHHE CAMOIPOU3BOJILHOTO
MPOTEKAaHUs pEaKUUu TMpPU CTAHJAPTHBIX YCIOBHUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX NToTeHmanos HJ + H;PO, — J, + HPO3; + H,0.
3. [IpuBenute cxembl SIEKTPOAHBIX TPOIECCOB U MOJEKYISPHbIE YpPaBHEHUS pEaKlUH,
NPOTEKAIOIINX TPH TEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 0) Bo
BIQXXHOM Bozayxe. Ompenenute yObUIb MAacchl aHOAA MPU KOPPO3UH B KUCJOU cpenae 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 r/4.
4. CocTaBbTe ANEKTPOHHO-UOHHBIE YPABHEHUS 3JEKTPOTHBIX MPOLECCOB (aHOJ WHEPTHBIN) U
MOJICKYJISIDHOC ypaBHEHUE PEAKIMH, TIPOUCXOIAIeH mpu diekTponmze pactBopa CoSOy,
Brbruncnute (akTuueckoe KOJIMYECTBO MeTalljla, IOJIYYeHHOTO Ha KaTrofe MpH DIEKTPOIH3e
Co(NOg)2, eciu 37€KTpOIM3 MPOBOAMIN B TedeHHU | 4. Beixoa meramia mo Toky coctaBui 85%.
YkaxuTe BO3MOXKHbIE TPUUUHBI YMEHBIIIEHUS BBIX0/1a METaJJIa 0 CPABHEHUIO C PACUETHBIM.
5. [TpoBecTn aHanW3 BIUSHUS KOHIEHTPAIMHU HAa CKOPOCTh XUMHUYeckor peakiuu Na,S;03 +
H,SO4 = S + SO, + NaySO4 + HyO mo skcnepumeHTanbHbIM JaHHBIM. [IpoBecTu 00paboOTKy
MOJIYYEHHBIX JAHHBIX C HCIIOJIb30BAHHEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJIOTHH.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOIUIIHI 1.

Tabmuna 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
ombiTa | NaS,03 H,O H,SO4 NayS,03, 102 | mosnenus peaknuu, 10,
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

Ilo pmanHBIM Ta6J'II/II_[LI 1 IIOCTPOUTD rpa(bmc 3aBUCUMOCTH CKOPOCTH pC€akKOuu OT




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMITETECHILINU 00yueHus
KOHIICHTpAIlUK THOCYJIb(aTa HATPUs, OTIOXKHUB Ha ocH adciucce koHreHTpanuo NapS;03, a Ha ocu
OpJIMHAT — CKOpOCTh peakuuu. Craenarb BBIBOA O 3aBUCUMOCTH CKOPOCTH pEaklUh OT
KOHIICHTPAIlUU THOCYJIb(}aTa HaTPHsI.
OIIK-7

CIIOCOOHOCTBIO K IMPOBCACHUIO SKCIICPUMCHTAJIbHBIX I/ICCJ'IG,HOBaHI/Iﬁ (bI/ISI/IKO'XI/IMI/I‘IeCKI/IX, TEXHOJIOTMYECKHUX U OPraHOJICITUYCCKUX CBOMCTB MaTepurajioB

pa3HbIX KJIACCOB

3HaThb

Hepeltenb meopemu4ecKux 6onpocoe K 3auemy/9l<3ameny:

1. KucnoTHoO-0CHOBHBIE CBOMCTBA BELIECTB.

2. I'unponus coneil. CteneHp U KOHCTaHTa T'HJIPOJIU3a.

3. Hucnepcubie cuctembl. Knaccudukanus. Jlnopunbabie 1 110POOHBIE KOJUIOUIBI.

4. CtpoeHure KOTOUTHBIX YaCTHULl.

5. CBolicTBa KOJUTOUIHBIX PACTBOPOB.

6. Koarynsiuus KoJuIouHbIX pacTBOPOB.

7. OKHCTUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBa BemiecTB. Knaccudukanuss OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUH.

8. CocraBieHue YpaBHEHHMH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUid  MEeTOJaMu
AJIEKTPOHHOTO OanaHca.

9. OKHCIUTENBHO-BOCCTAHOBUTENBHBIN MOTeHIIMAT. Y paBHeHHEe HepHcTa.

10. HanpapneHnue oKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUA.

11. DNEeKTPOXUMHUYECKUE CUCTEMBI. DIEKTPOHBII MOTEHIIHAIL.

12. [NanbBanmveckuii anemenT Janusms SAxobu.

13. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciiiaBoB. [IpuMeHeHne 3nekTponsa.

14. DNeKTponan3. AHOMHBIA M KaTOJHBIA MPOLIECCHI TIPU AJIEKTPOJIU3e pacTBOpoB. [IpuMeHnenue
AIIEKTPOJIN3A.

15. 3akonsl Dapanes.

16. Koppo3sus. Buas! koppo3un. CriocoOb! 3aUThl METAIIOB OT KOPPO3HH.

17. [Tonumeps! U OIMTOMEpHI.

18. PeakinonHas ctocoOHOCTH BEIIECTB: XUMHUSI U TIEPUOANYECKAsE CUCTEMA DIIEMEHTOB.

19. Nonnas xumuueckas cBsi3b. MeTamindeckas CBS3b.

20. KoBanienTHast xumuueckast cBsizb. BomopoHas cBs3b.

21. KomrieMeHTapHOCTB.

22. XuMHu4ecKas I/I,Z[CHTI/I(i)I/IKaLII/IH BEIIECTB. YCTAHOBIICHHE XMMHYECKOIO COCTaBa BEILECTB.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OrneHoYHBIC CPECTBA
oOyueHus
KOMITETECHILINU
AHanuTUYecKuil CUTHAI.
23. KauecTBeHHBIN U KOJIUYCCTBCHHBIN aHAIHU3.
24. DU3NKO-XUMHYECKHE METO bl aHAIM3A.
25. XuMHYeCcKre METO bl aHAIIM3A.
YMeTh - ompenmenATh IENMH W 3aJa4d Ilpumepnvle npakmuueckue 3a0anus:
HCCIIEIOBAHUHA, 12. 3aKkOHYNTH YPaBHEHUS PEAKIUH, HAIIMCAB UX B MOJICKYJISIPHOM U MOHHOM BHJIC:
- TPOBOIUTH HIKcrepuMmenTtaiabHbie | MnS + H,SO4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.
UCCIEeI0BaHUs (PU3UKO-XUMHYECKHUX, 13. Onpenenure TepPMOJMHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuuu CaOgy + 2 Cg =
TEXHOJOTHYECKHUX u|= CaC; ) + CO), AH; = 460 x/I>x pu CTaHAapTHBIX yCIOBHAX. Paccunraiite TemnepaTypy Hadaa
OPTaHOJICITHYECKUX cBoiicTB | peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/momsK; S(CaCj)= 70 [x/Mons-K;
MaTepuaioB pa3HbIX KIACCOB, S(CO)=197 dx/monn-K.
- MPUMCHSITh MOJTY9ICHHBIC 14. CoctaBbTe ypaBHECHUS OKUCITHTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN:
pe3yJIbTaThl Ha MTPAKTHKE KMnO, + NaNO; + H,SO4 —, Cr(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXHOCTD npoTekanus peakumun 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite Temneparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/monb K.

16. Hamucatpb ypaBHEHHsI peakIiii Tuaposu3a B MosiekyssspHoM U noaHoM Buje: CrCls, NaNOs,
K>CO:s.

17. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

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

18. TI'omoreHHas peakius HporekaeT mo ypaBHeHHo H, ) + L oy = 2 Hly). Hauanpnas
KOHIIeHTpalusi Bojxopoaa 2,1 Monbs/n, uoma 1,5 monb/n. Bo CKOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

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 (H,0); T.

Bnanerts - MeToJamu uccienoBannil pusnko- | Keiic-3amanue (O01ee 3aganne).

XUMHUYECKHUX, TEXHOJOTUYECKUX U
OPTaHONENTHYECKUX CBOWCTB
MaTEpUaJIOB pa3HbIX KIIACCOB,

- HaBbIKAMH o0paboTku 51
MHTEPIIPETUPOBAHUSl  PE3YJIBTATOB

CrouHble BOABI HEKOTOPOTO MPOMBIIIJIEHHOTO MPEANPUATHS COAEPKAT COJU TSKENBIX METAIIOB,
HEOpraHMYecKrue KHUCIOThI, OBEpXHOCTHO-akTHBHBIE BemecTtBa (IIAB) u npyrue 3arpsizHuTenu
OKpyXkaromier cpenbl. OHM B BHJI€ B3BECH MOCTYINAIOT HAa OUUCTHBIE COOpYXeHMs. B mponecce nx
OUMCTKH MPOUCXOASAT IMPOLECChl HEUTpaau3aluu, KOaryJsuu, OCaXKIeHUs, (QUiIbTpauud u
U3BJICUEHHSI BELIECTB, KOTOPbIE MOTYT OBbITh PeaJN30BaHbI UM UCIOIb30BAHBI TOBTOPHO.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

HIIEMEHT OrneHouHbIE CPEACTBA
oOyueHus
KOMITCTCHIIHH
IKCIIEPUMEHTA,
- CIIOCOOHOCTBIO 00BsicHATE | 3apanue 1 (YKaXuTe OUH BapUaHT OTBETA).
pe3yIbTaThI ucclieioBanus | B mporecce OYMCTKH MPOMBINUICHHBIX CTOYHBIX BOJI IPOUCXOIMT OOpa30BaHHE KOJUIOMIHBIX
MIPUMEHHUTEIHHO K | pacTBOpoB. [[iisi UX pa3pylieHUs W KOATyJSIAH OOBIYHO MPHUMEHSIOTCS PACTBOPHI AJICKTPOJIMTOB.

npodeccroHabHOI e TeNbHOCTH

Ecnmu ucXonHBIE CTOYHBIE BOJABI COJCPXKAIM TOBEPXHOCTHO-aKTHBHBIC BEIIECTBA HA OCHOBE
ankwicynbonatoB obmeir  popmynsl RSOzNa (ITAB  aHMOHOAKTHBHOTO —Xapakrepa), TO
HanOOJIbIIIeH KOAryJIUPYIOIIeH ClToCOOHOCThIO OyeT 00aaaTh pacTBOp ...
Bapuantst orBetoB: 1) Cr(NO3)s, 2) (NH4)2Cr,07, 3) Cu(NO3)3, 4) NazPO,.

3aganue 2 (BBeIUTE OTBET).

Jns  ocaxnaeHus OOJIBIIMHCTBA HMOHOB TSDKEIBIX METAUIOB M3 CTOYHBIX PAcTBOPOB YacCTO
MPUMEHSICTCS TUAPOKCU KalbIUs (TamieHas u3BecTh). Eciam romoBoii 00beM OUYMIaeMON BOIBI
pasen 2000 M3, a CoJiep>)KaHre B HEM HOHOB Cu®* cocrasnser 160 MF/,Z[MS, To ¢ yuetom 10 %-ro
n30bITKa pearcHra, HEOoOXOIUMOTrO ISl TOJHOTO OCAXKICHHUS, PACXOJl THJIPOKCHAA KallbIUs
COCTaBUT kr B rox. (OTtBer mpuBecTH C TOYHOCThIO J0 menbix; A(Cu) =64.)

3apanue 3 (BBEAUTE OTBET).

Haubonee texHomornyHbIM U 3((HEKTUBHBIM CIIOCOOOM BBIJECIEHUS METAUIOB U3 PacTBOPOB
aBisieTcs 3nekTponu3. Eciu rogoBoit o0bem ounmaemoit Bojabsl paseH 1000 M, a CoJIep)KaHuE B
nem nonos Cd%* cocrasnser 13,2 MF/)IM3, TO BpeMsi, HEOOXOAUMOE JUTsl BBIICTIEHUS BCETO KaIMUS
ANIEKTPOJIN30M IIpH cuie Toka 13,16 A u Beixozge no Toky 100 %, cocraBur CYTOK.

(OTBeT mpuBecTH ¢ TOUHOCTHIO 10 1ebiX; A(Cd) =112; F = 96500 Kn/moib.)




0) Ilopsinox mpoBeaeHHUs] MPOMEKYTOYHOH ATTECTALMM, NOKA3ATEJH M KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi arrecTanusi 1O JAUCHUILUIMHE «XHMHS» BKIIOYACT TEOPETUYCCKHE
BONPOCHI, TO3BOJISIIOIINAE OICHUTh YPOBEHb YCBOCHHS OOYydYalONIUMUCS 3HAHUH, U
NPaKTUYCCKUE 3a/IaHUsl, BBISBISIONIME CTENEHh CHOPMHUPOBAHHOCTH YMEHHH M BIIaJICHHA,
npoBoAuTcs B (popme 3adera. 3adeT MO JAHHOW AWCIUIUIMHE TPOBOJIUTCS B IMHCHMEHHOUN
dbopme 1o TecTam.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS 3a4eTAa:

«3aYTEHO» — OOYYAIOLIUIICS JEMOHCTPUPYET TIOPOT'OBBIH YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMIA: B XOJI¢ KOHTPOJBHBIX MEPONPUATUN OMYCKAOTCS OIIUOKH, MPOSBISETCS
OTCYTCTBUE OTJCNBbHBIX 3HAaHWH, YMEHWI, HAaBBIKOB, OOYYAIOIIMICS WCIIBITHIBACT
3HAYUTENBHBIC 3aTPYAHCHHS IPU OTIEPUPOBAHUYU 3HAHUSIMH W YMCHHSIMH TIPU UX TIEPEHOCE Ha
HOBBIC CUTYaIUH.

«HE 3a4TeHO» — OOydalolmuics HE MOXET TI0Ka3aTh 3HAaHUS Ha YpPOBHE
BOCIIPOU3BEIICHUS U OOBSCHEHUS HMH(MOpMAIMKM, HE MOXXET IOKa3aTh HHTEIUICKTYaJIbHBIC
HABBIKU PEIICHHMSI MPOCTHIX 33]1a4.

DK3aMeH 10 JaHHOH JUCUHUIUIMHE MPOBOAUTCS B YCTHOH (hopMe Mo 3K3aMeHAIMOHHBIM
Ousietam, Kaxablii U3 KOTOPBIX BKJIIOYAET 2 TEOPETHYECKHX BOIMPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Iloka3aTe/u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— HA OLEHKY «O0TJH4YHO» (5 0amioB) — oOyd4arouuiicss IEMOHCTPUPYET BBICOKUM
YpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATHUYECKOe U TIyOOKOe
3HaHWE Y4YeOHOr0 MaTepuayia, CBOOOJHO BBHIMOJNHSAET MPAKTUYECKUE 3aJaHus, CBOOOIHO
oTnepHupyeT 3HAaHUSAMHU, YMEHUSAMH, IPUMEHSAET UX B CUTYAIUSX HOBBIIIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6anna) — o0yJaromuiics JeMOHCTPUPYET 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 Oamna) — oOydwarouuiics IEMOHCTPUPYET
HOPOTOBBIM YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIUH: B X07€ KOHTPOJIbHBIX MEPONPUATHI
JIOITYCKAIOTCSl OIIMUOKH, TMPOSBISIETCS OTCYTCTBHE OT/ACITBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
00yYaroImuicsl UCTBITHIBACT 3HAUUTENIbHBIE 3aTPYAHEHHUS MPH ONEPUPOBAHMM 3HAHUAMU U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OLECHKY «HeyHOBJIETBOPUTEJbHO» (2 Oamna) — oOyyaromuicss AeMOHCTPUPYET
3HaHusA He Oosee 20% TeopeTHuecKoro Marepuaa, JOMYyCKaeT CYIIECTBEHHBIC OITUOKU, HE
MOYKET MOKa3aTh UHTEIUIEKTyalbHbIE HABBIKU PEICHUs POCTHIX 3a/1a4.

— Ha OIIEHKY «HEeYI0BJIETBOPUTEJIbHO» (1 Oamr) — oOydJaronuiicss HE MOYKET MOKa3aTh
3HaHUS HAa YpPOBHE BOCHPOM3BEACHUS U OOBSACHEHUs HH(pOpMAIMM, HE MOXKET IOKa3aTh
WHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.

8. YueOHO-MeTOAMYECKOE U HH(POPMAINIMOHHOE 00ecnieYeHne 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 - (nata 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 snektpon. ont. auck (CD-ROM). - 3ari. ¢
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. TexHudecku yH-T um. I. M. Hocoma. -
Marautoropck : MI'TY um. I'. . Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tuTyn. 3KpaHa. -
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. Jluciepcubie cuctemsl : npaktukym / H. JI. Mensuuk, 3. P.
Mynnuna, O. A. Mumypuna ; Marautoropckuii roc. texuuueckuii yu-t um. I'. . Hocosa. -
Marnurtoropck : MI'TY um. I'. U. HocoBa, 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 :
AIEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

3. Komsma, JI. TI. OKuCIUTENbHO-BOCCTAHOBUTENBbHBIE  peakuud. (OCHOBBI
aneKkTpoxumuu : yuebnoe nocobue / JI. I'. Konsina, 3. P. Mymuna ; 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. - TekcT :
3JIEKTPOHHBIN. - FIMeeTcst euaTHBbI aHaoT.

4. Mumypuna, O. A. Xwumuueckas kuHeTHKa. COCTOSHHE XUMHYECKOIO
paBHOBecust : mpaktukyMm / O. A. Mwumypuna, 3. P. Mymmuna, O. B. Epmosa ;
Marnuroropckuii roc. Texunueckuii yH-T uM. I'. 1. HocoBa. - Maraurtoropck : MI'TY um. 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.

5. M3Bectust BBICIIMX Y4YeOHBIX 3aBEJeHUNH. XUMMSI M XUMHYECKas TEXHOJOTHS:
HayyHO-TexHHYeckui xkypHaT — ISSN 0579-2991. — Tekcr : HemocpeAICTBEHHBIH.

B) MeToanueckue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMUYECKHX MPOIIECCOB: METOANYECKHE YKa3aHUs K
1ab0paToOpHBIM paboTaM MO JUCHMILIUHE «XUMHUS» U1 00YYaroIIMUXCsl BCEX HaIpaBlIEHUN
MNOJArOTOBKM W  CllenualbHOCTe JHEBHOM Qopmbl o0ydenus / O.A. MwumypuHna;
MarnuTtoropckuii roc. Texaudecknd yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I
. Hocosa, 2016. — 11 ¢. — TekcT : HEMocpe1CTBEHHBIH.

2. Komsma, JI.I. Xumudeckas TepMOJWHAMHKA: METOAMYCCKHE YKA3aHHUS JUIS
CaMOCTOSITENIbHONW PabOThl MO AUCHUIUIMHE «XUMHsD» JUIs 00y4JaroIIMXCsl BCeX HalpaBiIeHUN
MOJTOTOBKU U crenuagbHocTelt Bcex ¢opMm oOyuenus / JL.I'. Konsna; Marautoropckuii roc.
texHnueckuit yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. W1. Hocoga, 2020. — 18
¢. — Tekcr : HemocpeACTBEHHBI.

3. Komsanga, JL.I. CkopocTh XHMHYECKHMX peaKIMid W XHMHYECKOE paBHOBECHE:
Mertoanyeckue yka3aHus K J1a0OpaTOpHBIM paboTaM MO JUCHUIUIMHE «XUMHA» s
00yJaromuxcsi BCeX HANpaBICHUN MOATOTOBKU M CIHEIHMAIbHOCTEH BceX (opMm oOydeHus /
JLT'. Konspga, E.B. Tapactok; Marautoropckuii roc. Texuudeckuid yH-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. W1. Hocosa, 2020. —8 c. — TekcT : HenocpeACTBEHHBIN.

4. Ponnonona, H.1. Xumudeckas KnHETHKA. XUMHYECKOE PAaBHOBECHE: METOIMUECKHE
yKa3aHMs Uil CaMOCTOSITENIbHON pabOThI 1O TUCIMITIMHE «XUMHS» 1751 00yJaloUIXCsl BCEX


https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

HarpaBJICeHUH MOJrOTOBKU M crienuanbHocTell Beex Gopm obydenus / H.U. Ponnonosa, A.IL
[TonomapeB; Marnutoropckuii roc. Texunueckui yu-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. . Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHBI.

5. Uynposa, JI.B. PactBopsl: MeTonnyeckas pa3paboTka K J1a00paTOpHBIM paboTaM Mo
TUCHMIUIMHE  «XHUMHA» Ui OOyYaloImMXcs BCEX  HANpaBICHWN TOATOTOBKU U
crienanbHOCTeR Beex popm oOyuenus / JI.B. Uynposa, T.M. KynmukoBa; Marautoropckuii
roc. Texunueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. Y. Hocosa, 2020.
—41 c. — TeKcT : HemoCPEICTBEHHBIH.

6. Uynposa, JI.B. PacTBophl: MeTou4eckas pa3padoTKa K caMOCTOATEIbHOU padboTe
N0 AUCHUIUIMHE «XHUMHS» Ui OOydYarolUuXcsi MO BCEM HAMpPAaBIEHUSM IOATOTOBKH U
crenuanbHOCTAM Bcex (popm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. Mumypuna;
Maruutoropckuii roc. Texunueckuit yu-T um. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'.
. Hocosa, 2017. — 26 c. — TekcT : HENOCPEICTBEHHBIH.

7. Konsana, JI.I'. KomnouaHsle pacTBOphl: METOAMYECKUE YKa3aHHS K J1a0opaTOpHOU
padoTe 1o JUCHUILINHE «XUMUS» A1 00yJaroluXcs M0 BCEM HAIPABJICHUSM MOJATOTOBKHU U
cnenuanbHocTsIM Beex ¢opMm oOyuenus / JL.I'. Konsaa, JI.A. boabsiH; MarHuToropckuii roc.
texHnyeckud yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. U1. Hocoga, 2017. — 9
c. — Teker : HEMOCPENCTBEHHBIN.

8. Komsama, JL.I'. OKuciuTensHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: METOJUYECKUE
yKazaHug K JabopaTopHON paboTe MO TUCHUILUIMHE «XUMHUS» JJs OOy4yaroluxcs BCeX
HAIPaBJICHUH IMOATOTOBKH W CIEIUaNIbHOCTEH Bcex ¢opm oOyuenus / JL.I'. Komsma, E.B.
Tapacrok; MarHuToropckuii roc. Texuuyeckui yH-T um. I'. M. HocoBa. — Marauroropck :
MI'TY um. I'. K. Hocosa, 2020. — 10 c. — TekcT : HEMOCpeACTBEHHBI.

9. Konsana, JI.I'. OkucnutenbHO-BOCCTAHOBUTENBHBIE PEAKIIUU U ANEKTPOXUMUYECKUE
MPOIIECCHl: METOJUYECKass pa3paboTKa K CaMOCTOSITENIbHOW paboTe Myt OoO0ydaroImxcs o
BCEM HalpaBJIEHUSM IOJIOTOBKH M CHenuanbHOCTAM Bcex ¢opm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O.P. Mynnuna; Marautoropckuii roc. Texundeckuii yu-T um. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHBIN.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE IPOIECCH: METOJMYECKUE YKa3aHUS K
71a0opaTOpHOl paboTe MO JUCHUIUIMHE «XUMUS» JUIs 00YYaIOLIMXCs [0 BCEM HAIpPaBICHUAM
MOJTOTOBKU U CHENMAIBHOCTAM Bcex GopMm obyuenus / O.A. Mumypuna, H.W. Poaronosa;
MarnuTtoropckuii roc. rexuudeckud yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I
. HocoBa, 2017. — 13 c. — TekcT : HENOCpeICTBEHHBIH.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpamMmmHoe o0ecnieueHune

Haunmenosanue 110 Ne noroBopa CPJ?E feﬁflfl/lﬂ
Mﬁfzﬁg?fﬁav,v(;;ﬂ craccon) [-1227-18 01 08.10.2018 11.10.2021
MS Office 2007 Professional |Ne 135 ot 17.09.2007 OeccpouHo
7Zip 1<3_}386021H0 pacnpocTpaHseMoe Seccpouo
FAR Manager l<3_}3(()>6OIIHO pacnpocTpaHsieMoe Secepouro




IIpodeccnonanbHbIC

0a3bl

AAHHBIX M HWHG(GOPMaNMOHHbIE CIPaBOYHbIE

HaszBanue kypca

Ccruika

DneKTpoHHas 0aza

000 «MIBUC»

HepI/IO,I[I/ILIeCKI/IX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HanmmnonanpHas
aHaJIUTUYECKasd CHCTEMA —

UH(POPMALIMOHHO-
Poccuiickuit
HHACKC HayuHoro nutupoBanus (PUHIL)

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

(Google Scholar)

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

Wudopmanmonnas cucrema - Enqunoe okno|URL: http://window.edu.ru/
J0CTyNa K HHOOPMAIMOHHBIM pecypcam

MI'TY nm. I''1. HocoBa

CDez[epaJILHoe TroCyJdapCTBEHHOC URL: http'//WWWl fiDS I'U/

OropkeTHOE yupexaeHue «DenepanbHbIid ' : —

HNHCTUTYT l'IpOMBIIJ.UICHHOfI

Poccuiickas T'ocynapcrennas https://www.rsl.ru/ru/4readers/catalogues/
oubsnoreka. Karamoru

DnekTpoHHbIE  pecypchl  OmOamorexu|http://magtu.ru:8085/marcweb2/Default.asp

9. MarepuajbHO-TeXHUYECKOe o0ecredeHne TUCHUNINHBI

MaTepI/IaJILHO'TeXHI/I‘leCKOG obecrneucHue JUCIHUITIIIMHBI BKIIIOYACT!

Tun u Ha3BaHUE ayUTOPUH

OcHaltieHue ayuTopun

YyebHble  ayautopuu s | MynbTUMenUNHHBIE CpEICTBA XpaHEHHUS, IepeJaul U
NIPOBEIEHUSA 3aHATUN | mpeJcTaBIeHus HHpopManuu

JEKIIMOHHOI0 THIIa

Yuyebubie ayautopuu s | OOopynoBaHue AJsl BHIMOJIHEHHS JTaOOpaTOpHBIX padoT,
NpoBeAeHHUs  J1a0OPaTOPHBIX | XUMHUYECKas MOCY/d, PEAKTUBBI,

3aHATHH, rPYHIOBBIX u | Harnsanaele matepuaiibl: TaOIHIIbI, CXEMBI, TUIAKATHI.
UHAUBUYaIbHBIX

KOHCYJIbTallUH, TEKYIIEero

KOHTPOJISI U TPOMEXYTOUHOU
aTTeCTalUHA

[Momemenus s | [lepconanbubie kommbroTepbl ¢ maketom MS  Office,
CaMOCTOSTCIbHON paboThl | BBIXOAOM B VIHTEpPHET M C JOCTYIIOM B 3JIEKTPOHHYIO
o0ydJarmuxcs nH(OPMaIIMOHHO-00pa30BaTETHHYIO cpeny
VHHBEPCUTETA.
[Momemenuss mnst xpanenuss u | Ctemnaxku,  cedsl  amsg  XpaHeHHS — y4eOHOro
MPOPUITAKTHIECKOTO 000pyI0BaHUA.
o0CITyKHBaHUS yaeOHoro | MHCTpYyMEHTBHl Ui  pEeMOHTa  JIaDOpaTOPHOTO
00opyI0BaHUS 00opymoBaHUs.
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