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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

Hemsamu OCBOEHHUS JHCIATIIHHBI «XuMUS»  SIBIIIETCA dhopmupoBaHHe
(dyHIaMEHTAILHBIX 3HAHUW B OO0JACTH COBPEMEHHOW XWMHH, BKIIOYAIOIINX OCHOBHBIC
MOHATHUS, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XMMHYECKUX COCIMHCHHIA,
pa3BUTHE HABBIKOB CAMOCTOSITEIBHON pa0OThI, HEOOXOUMBIX ISl IPUMEHEHHSI XUMUYIECKIX
3HAHUW TPU HW3YYCHUH CHCIUAIBHBIX JUCUMUIUIMH W JalbHEHIIEH MpaKTUYECKOU
JIeSITENNLHOCTH.

2. MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIl MPOrpaMMbl MOATOTOBKH
O0akaJsaBpa

Huctunnuna b1.6.12 «Xumus» Bxoaut B 6a30Byr0 yacTh 610ka 1 oOpa3zoBaTesbHOI
MIPOTPaAMMBI.

Jus  w3ydeHWs] JUCHMIUIMHBI HEOOXOJMMBI 3HAHMS, YMEHUS M  BIIQJICHUS,
c(OpMHUPOBAHHBIE B PE3y/IbTAaTe IMOJYYCHUS CpeaHero (MOJHOro) obmero oOpa3oBaHHS IO
JUCIHUIUIMHAM «XHMUs», «Dusnkay, «MaTeMaTruka.

3HaHUS W YMCHHS, TOJYYCHHBIC NMPU W3YYCHHH JaHHOW IWCIMILTUHBI, SIBISIFOTCS
OCHOBOM Ui JanbHEHIIEero U3yuyeHus: TaKuX JUCHUIUIMH, KaK «JKoJorusy», «be3onacHoCTh
KU3HENEATENLHOCTI.

3. Komnerenuum oOyuawomerocsi, ¢gopMupyembie B pe3yJbTaTe OCBOCHHS
AUCHMILIMHBI M IVIAHUPYeMbIe pPe3yJibTAaThl 00yYeHuUs1

B pesynbTaTe OCBOCHMS MUCHMIUIMHBI «XUMHS» OOYy4arOUUNACA TOJDKEH 00JajaTh
CIEAYIOLIUMU KOMIIETEHLIUSIMU:

CTpyKTYypHBIil 271€eMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIETEHIIUU

OIIK-2

CIIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHOUIIJIMH B
HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH, IPUMCHATH MCTOAblI MATEMATHYCCKOI'O0 aHajin3a U
MOACIIMPOBAHUS, TCOPETUUCCKOIO U SKCIICPUMCHTAJILHOT' O I/ICCJ'ICJIOB&HI/Iﬁ

3HaTh - OCHOBHBIC XUMHWUYCCKUC ITOHATHSA, ITOJTOXKCHHUA 1 3aKOHBI,

- MCETO/BbI TCOPECTUUCCKOTO u OKCIICPUMCHTAJIBHOT'O
HUCCICI0OBaHUs, METOAbI MATEMaTH4CCKOI'o aHajJu3a n
MOJCIIMPOBAHUSA

Ymets - pewath pacyeTHble 3aJayd MPUMEHHUTENIbHO K Marepuaiy
MPOrpaMMBl,

- IPOTHO3UPOBATH BO3MOXHOCTh MTPOTEKAHUS CAMOTPOU3BOJIbHBIX
ITPOLIECCOB B PA3JIMYHbBIX XUMHUUECKUX CHCTEMAX

BJ'Ia)IeTI) - HaBbIKaMKU TPHUMCHCHHSA OCHOBHBIX XHWMHWYCCKHUX 3aKOHOB B
npoecCHOHATBHOM 1eATeNbHOCTH,

- CcIOCOOHOCTBhIO  OOBSICHATH  PE3YyNbTaThl  HCCIEAOBAHUS
PUMEHUTEIHHO K MPOPEeCCHOHANBHOM NesITeTbHOCTH




4. CTpyKTYpa U coJepKaHue JUCUMIIIMHbI

OO6miast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISICT 7 3aU4€THBIX CIMHMIIBI 252 aKaJl. 4acoB:
- KOHTaKkTHas pabota — 145,9 akan. yacos:
- aynutopHas paborta — 140 akaj.4daca;
- BHeayquTopHas — 5,9 akan.uaca
- camocrosTenbHas paborta — 70,4 akam.yaca;
- MIOJTOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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Tewma 1. [leppoanueckas cucrema u 2 4 o |7 CAMOCTOATENLHOE U3ydeHNE TectupoBanue. OIIK-2 —3yB
CTPOEHHUE aTOMOB 3JIEMEHTOB yueOHOH TuTepaTyphl.
Tema 2. CROHCTBA OCHOBHLIX - odopmieHnue  oTuera  mo|3ammMTa nmaboparopuoii | OITK-2 — 3yB
KJ'IaCCO].S - 2 4 4 6 nabopaTopHoii padore; pabotel. TectupoBaHue.
coe;{HHeHHﬁp - CAMOCTOSITEIEHOE N3YyUEHHE
y4eOHOH JTUTepaTyphl.
Tema 3. Xumuueckasi| 2 6 4/41 6 |- odopmienme  oryera 1o |3ammTa nabopatoproii | OI1K-2 — 3yB
TEpPMOJIMHAMHKA nabopaTopHoii pabore; pabotbl. JlomaiiHee 3aiaHue
- pemienne gomamHero 3amanus Ne|Ne 1. TectupoBanue.
1;




- CaMOCTOSITEIIbHOE
y4eOHO! JTUTEPATYPBHI.

U3Yy4eHUe

Tema 4. XuMmudeckass KHHETHKA 8 6/411 6 |- odopwienne  oryera 1O |3amuTa naboparopnoii| OI1K-2 — 3yB
nabopaTopHoi padoTte; pabotel. JlomamnmHee 3amaHue
- pemienue gomamHero 3aaanus Ne|Ne 2. TectupoBanue.
2,
-CaMOCTOSITEIIbHOE U3yUYCHHE
y4eOHOM JTUTEPATYPBHI.

Tewma 5. PacTBOpbI 12 | 12/6 | 10 |- odopmieHHe  OTYETOB IO |3amura naboparopuoii | OI1K-2 — 3yB
nmabopaTopHBIM paboTam; pabotel. JlomaiiHee 3agaHue
- pemienue gomannHero 3aaanus Ne|Ne 3. TectupoBanue.
3;
-CaMOCTOSITEIIbHOE U3yUCHHE
yueOHOM JTUTEPATYPHI.

Tema 6. KommiekcHbIe coeTuHEHUS 2 4 41 |- odopmienue  oryera  mo|3ammra naboparopuoii | OI1K-2 — 3yB
nabopaTopHoOi pabdoTte; paboTHI. [IpencraBienue
- BBITIOJTHEHUE TBOPUYECKOTO |Tpe3eHTaluu. TecTupoBaHue.
3aJIaHus;
-CaMOCTOSATEIbHOE U3Yy4eHUE
y4eOHOM JTUTEPaTypHl.

Hroro 3a 1 cemectp: 36 |[36/14U4| 34,1 3auyer

Tema 7. JlucniepcHbie CHCTEMBI 8 18/61 | 10 |- odopmieHne  OTYETOB IO |3amuTa nabopatopuoii | OI1K-2 — 3yB
n1abopaTopHBIM paboTam; pabotel. JlomamiHee 3amaHue
- pemienue nomarnero 3aganus Ne|Ne 4. TectupoBaHue.
4,
-CaMOCTOSITEIIbHOE U3YYCHHE
yueOHOM TUTEepaTypHL.

Tema 8. OKuCIHTENBHO- 8 1041 | 8 |- odopmiueHwne  ordera IO |3amuTa nabopatopaoii | OI1K-2 — 3yB

BOCCTAHOBUTCIILHBIC TPOLCCChI

nabopaTopHoii pabore;
- peleHne JOMAIIHeTo 3a1aHus Ne
5;

-CaMOCTOATCIIBHOC N3YUCHUC

pabotel. JloMarHee 3aaaHue
Neo 5. TectupoBanue.




yueOHOI JTUTEepaTyphl.

Tema 9. DIEKTPOXUMHUYECKHE 12 |12/10M| 10 |- odopmiacHre OT4eTOB  I0O|3amuTa naboparopuoii| OI1K-2 — 3yB
CUCTEMBI n1abopaTopHBIM paboTam; pabotel. JloMammHee 3amaHue
- pemenue nomarHero 3aganus Ne|Ne 6. TectupoBanue.
6;
-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHOM JTUTEPATYPBHI.
Tema 10. ITomumepst 4 521 | 63 |- opopmienme  oruera  mo|3alluTa naboparopnoii| OIIK-2 — 3yB
J1aGOpaTOPHOH paboTe; paboTHI. [IpencraBnenne
- BBIIOIHELHE TBOpueckoro |IpeseHTammn. Tectuposanue.
3aJIaHuUs;
-CaMOCTOSITEIIbHOE U3y4eHHE
y4eOHO JTUTepaTyphl.
Tema 11. KauecTBeHHBIN aHAIIN3 2 4 2 |- odopmienue  oryera 1o |3ammra nabopatopuoii | OI1K-2 — 3yB
nabopaTopHoO# paboTe; paboTHI.
- BEMOJHEHWE  TBopueckoro |[IpepcraBneHune npe3eHTaIuu.
3aaHusl.
HTroro 3a 2 cemecTp: 34 [34/221| 36,3 JK3aMeH
HToro nmo qnucumninue: 70 |70/36M4| 70,4 3ayer/DK3aMeH

N — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOM (opMme.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mpenonaBaHus — AMCUMIUIUHBI  «XHUMHS»  NPUMEHSETCS  TPaJAMIIMOHHAS
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-6ecepl 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, JIEKLHUs TPOXOJUT M0 TUILY BOIPOCHI-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 JeKnus nOpeAcTaBisieT co0oil  3aHsATHE, Ipenaroararlee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEU3BECTHOE JUIsl cTyJeHTOB. IlonydyenHas mHpopmainus ycBauBaeTCsl KaKk JUYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hambosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO 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 MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepuall 3aKperisieTcss B X0Je 1abopaTOpHBIX paboT, B XOA€ KOTOPHIX ydueOHas
paboTra MPOBOAMTCS C peEaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTax
BBIMIOJIHSIIOTCA TPYNIOBbIE WM WHIAMBUIyaJIbHbIE 3aJaHusd MO mpoiaeHHoM Teme. IIlpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMPEABAPATH MHCTPYKTAXKEM IO MpaBmiiaM Oe30macHoOi padoThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/IEHUU JIA0OPATOPHBIX 3aHATHH HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOyueHUs (mapHyio paboTy) Tpex BHUIOB: CTaTHuYecKas I[apa, JAWHaAMUYecKas Tapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOy4aroruiicss GopMyIupyroT 0000IIIeHHBIE BEIBOBI IO CEPUU OMBITOB, UCTIOIB3YS TPUEMBI AaHAJIOTHH
Y CPaBHEHHUS.

CamocTrosTenbHass paboTa CTYJIEHTOB SIBJISETCS OJHUM U3 HambOoiee 3(PQPEKTUBHBIX CPE/ICTB
pa3BuUTHs MOTpeOHOCTH K Oyaymemy camooOpazoBaHuto. CamocTrosTenbHas paboTa CTYJIEHTOB
BKJIFOYAET B ce0s camble pa3HoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKAa K MPAKTUKYMY, H3y4deHHE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

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

CamocTrosTenbHas paboTa CTYIAEHTOB MO JUCHUIUIMHE «XUMHUS» BKIIOYAET PELIeHHE 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTUBHOIO  XapakTepa IO  alrOpUTMYy, [PEAJIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeieHNH pyOeKHOTO U 3aKIIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMH, CTOSIIIIUMHU
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHMM, HAaBBIKOB, I[IOJIyUYEHHBIX IIPpM M3YYEHUU Kypca Hapsdy C BBbISIBICHUEM CTEIEHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTponsi. CrTyneHTaM TMpeasaraloTcsi TeCTbl U 3aJaud B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOIO TECTUPOBAHHS TaKOM crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

[Inan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W JTaOOpaTOpHBIM paboTaM, TECThI IS
TEKYIIET0 KOHTPOJISI, BOMPOCHI JIJIsi UTOTOBOTO KOHTPOJIS BBUIOXKEHBI ISl CAMOCTOSITEIbHON pabOThI
oOyyaromuxcs Ha oOpazoBarenbHoM mnopTane PI'BOY BO «MarHutoropckuid rocynapcTBEHHBIN
TexHu4eckul yuusepcutet um. I'.1. Hocoay.

B nononHenun x Kypcy «XuMHH» OOydYarOUIMICS MOXKET MPONTH B JAUCTAHIMOHHON (opme
oHJIaH-Kypc «Kak Xumusi o0OBbsSCHIET U U3MEHSIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexuii.
Kypc nexumii na€r nepBOHadaabHOE IPEACTABICHHE O XMMHMHM M €€ POJIM B KU3HM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uyacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBICHSET
OKPYKAlOIIUM MHP: KaK YCTPOEHBI BEIECTBA, IOYEMY M KaK HMAYT XMMHYECKHE DPEaKLHUH, KaKHe
BEILIECTBA OINPEIENISIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh mOCBsLIEHA NMPUKIAIHBIM aCleKTam
XUMHH: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOLIECTBA U YIYyYIlAaeT OBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M Kpackax. ExxeHenenbHble 3aHATUS OyIyT BKIOYATh MPOCMOTP
TEMaTUYECKUX BHUJICO-JIEKIMIA U BBIIIOJIHEHUE TECTOBBIX 33JIaHUIl ¢ aBTOMATU3UPOBAHHOW MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUi ¢ MocienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOITOTOBKH U PACCUMTAH Ha IUPOKYIO aYAUTOPHUIO
cllyliaresnei, B MepBYI0 Ouepellb CTYACHTOB HEXMMHUYECKHX BY30B M (DaKyJIbTETOB W JIIOJCH, YXKe
MIOJIYUYMBIIMX BBICIIEE 0O0pa30BaHUE, HO KEJNAKLMX OO0JIbIIE Y3HATh 00 OKPYXKAIOUIEM MHpPE U
MOBBICUTDH CBOW OOIIEHAYyYHBIH YPOBEHbD.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4arouXcs

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensieTcs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KakK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W HA IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJAUTOPHYIO, TPOUCXOSAIIYIO BO BpeMs MOATOTOBKU O0YYaIOLUIMMHUCS OTYETOB MO J1aOOpaTOPHBIM
3aHSTHUSIM U IIPU BBIIOJHEHUH TOMAIIHUX 3a/1aHUH.

AynuTopHas caMOCTOsTeNbHas paboTa OOYYArOIIMXCS MPEANoJiaracT  IMPOXOXKICHUE
TECTUPOBAHUS M0 KaXJAOMY pa3feny AUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHus, OTBETHl HA KOTOpBIE TPEOYIOT TIIYOOKOrOo TOHMMaHUs H3YyYSHHOTO Marepuaia.
MakcuManbHOe KOJIM4YeCcTBO OaioB B Kaxkaoi Teme kypca — 10.

ITepedyens 1a0opaTopHBIX padoT

JIaboparopHast pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTUHEHUI

JlabopaTopHnas  pabora Ne2 «OmpeneneHue OSHTAIBIIMA  PACTBOPEHUS W DHEPTUU
KPUCTAITTUIECKON PEIIETKI»

JlabopaTtopHas padota Ne3 «CKOpOCTh XUMUYECKUX PEAKITUN»

Jlaboparopuass pabora Ned «lIpuroroBieHue pacTBopa U YCTaHOBJICHHE €ro TOYHOMH
KOHIICHTPAITUH

JIaboparopHast pabota Ne5 «DnekTponuTudecKkas AUCCOITUAITIS

JlabopaTtopHas padota Ne 6 «I'unponus comei»

JIaboparopHast pabota Ne 7 «KoMIeKCHbIE COSTUHEHUS



JlabopaTopHas pabora Ne8 «CmelieHne MOHHOTO PaBHOBECHUS B PacTBOPE MajOpacTBOPHUMOTO
ANEKTPOIIUTAY»

JlabopaTtopHas padota Ne9 «Kosutonaabeie pacTBOPBD)

JIaboparopHast pabota Nel0 «OmnpenencHre ONTHISCKUX CBOMCTB KOJUIOUIOB)

JlabGopaTtopHas padota Nel1 «OKHCIUTETEHO-BOCCTAHOBUTEIIPHBIC PEAKIIHI

JIaboparopHast pabota Nel2«DeKTpOXUMHUYIECKUE MTPOTIECCHI

JlabGopaTtopHas padora Nel3 «Kopposust MeTaIIIOB)»

JIaboparopHast pabota Nel4 «MneHTHUKAIUS TOTUMEPOB)

JlaGopaTtopHas padota Nel5 «KauecTBeHHBIN aHATU3)

KoHTpoJibHBbIe BONPOCHI VISl 3AIHMTHI JIA00PaTOPHBIX padoT
«CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COeUHEHHID

Uro Ttakoe okcunbl? x kmaccudukamnus. Homenkinarypa.

[Iepeunciure OCHOBHBIE XUMUYECKUE CBOMCTBA OKCUIOB.

Uro Takoe ocHoBanusa? Ux knaccudukanus. Homenkmnarypa.

[IepeunciiTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotsl? Mx knaccudukanusa. Homenknatypa.

[Tepeunciute OCHOBHBIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro Ha3biBaroT cossimu. Ux knaccudukanus. Homenknarypa.

[IepeuncinTe OCHOBHBIE XUMHYECKHE CBOMCTBA COJICH.

Kaxkas reneruyeckas cBsI3b CyIIECTBYET MEXK/Y KJacCaMU HEOPraHUYECKUX COCTUHEHMI?

CoNO~wWNE

«OmnpenesieHue IHTAJIBIINH PACTBOPEHHS M JHEPTHH KPUCTALJIHYECKOH pPeleTKI»

OCHOBBI XUMHYECKOI TEPMOJUHAMUKU: TIOHATHE CUCTEMBI, BUIBI CHCTEM.
TepmoauHaMuueckue mapaMeTpsl U PYHKIIUU COCTOSIHHSI CUCTEMBI.
DOHTanbnus 00pa3oBaHus BEIIECTBA.

TernnoBoi 3 PexT XUMUIECKOM peakIuu.

@DaxTOpHI, BAUSIONINE HA TETIOBOH d(h(PEKT XUMUUECKON PEeaKIIHH.
Chopmynupyiite 3akoH ['ecca.

Kakue cnenctBust BRITEKAIOT U3 3aK0oHa ['ecca.

DHTponus KaK (YHKIHS COCTOSTHUS CHCTEMBI.

NGO~ wWdE

«CKOpOCTb XUMHUYECKHUX peaKHHﬁ»

Uto n3yuyaeT XuMHU4ecKas KHHETHKa?
JlaiiTe onpeneneHne CKOpOCTH TOMOT€HHOW U IeTePOre€HHOM PEaKIU.
Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peaKiu?
JlaiiTe onpeneneHue 3aKoHa AEMCTBUS Macc.
Urto Ha3bIBalOT KOHCTAHTOM CKOpOCTU?
Ot xakux ¢akTOpoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuino Baut-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbiM KoapunueHToM? Kakie oH MOXET UMETh 3HaYEHUS?
8. [Toyemy noBbIIIEHUE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIIUN?

NogkrwnpE

«IIpurorosyieHHe paCTBOPA M YCTAHOBJICHHE €r0 TOYHON KOHIEHTPALINID)

1. [lepeuncante 0CHOBHBIE CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALMU PACTBOPOB.

2. Kak paccuntarh MOJSPHYIO KOHIIEHTPAIMIO PacTBOpa, €CIM W3BECTHA HKBHUBAJICHTHAs
KOHLIEHTpanus?

3. Kak paccunrate Maccy pacTBOpa, €CiIM M3BECTHAa MaccoBasl JOJS pPacTBOPEHHOTO
BELIECTBA B paCTBOPE U Macca BOJBI.

4. Uro Takoe SKBUBAJICHT BellecTBa?



o

CoNoO~wWNE NoogokrwnpE

NoookrwnPE

oakrwdE

Kak paccuntars MOJISIpHYIO MacCy SKBUBAJIEHTa BEIIeCTBA?
B kakux equHUIIaX U3MEPSIETCS TUTP PACTBOPEHHOTO BEIECTBA?

«3.11eKTp0.1an'{ec1caﬂ AUCCOIH AU

Kaxkue BelrecTBa Ha3bIBAIOTCS SJIEKTPOJIUTAMHU?
Urto Takoe 3MEeKTpoNUTHYECKas 1uccouunanus?
UTto Ha3bIBaOT CTENEHBIO JUCCOLUALIUY 3JIEKTPOIUTA?
Kakue 31eKTpoauTsl OTHOCSTCS K CUIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMeHa MPOTEeKarT HeoOpaTuMo?
Kaxkue BeliecTBa B MOHHBIX YPaBHEHUSIX 3alIUCHIBAIOT B HIOHHOM BUE?
Kak nucconunpyroT am(oTepHbIe 3IEKTPOIUTHI?

«['mapoans cosei»

Uto Takoe ruposin3 coyieu?

Kaxkue conu noaseprarotcst ruipoinsy?

Kak omnpenenuts cpeny pactBopa conu?

UTto Takoe UHIUKATOPHI?

KonnuecTBeHHas XxapaKTepUCTUKA THAPOIIN3A.

Kaxk paccuntarh KOHCTaHTY THApOIHM3a?

Kaxkue hakTopbl BAUSAIOT Ha CMEIIICHUE PABHOBECHUS PEAKIIMK THAPOIN3a COJIH?
[Ipu KakuX yCIOBHSIX MOXKHO YCHUIUTh THAPOJIA3 COIN?

Kak M0>xHO 0c1abuTh ruapoan3?

«KomMmmiekcHbIe COeAUHEHU»

Yr10 Takoe KOMILJICKCHBIC COSIMHECHUS?

Knaccudukanus KOMIJICKCHBIX COSAMHCHU.

[IpuBenuTe peakuus MOJyYEHUsT KOMILUIEKCHBIX COETMHEHUH.

Kaxue noHbl MOTYT OBITH KOMITJIEKCOOOPa30BaATEISIMU?

Kaxk quccounnpytor B pacTBOpe KOMIUIEKCHBIE COETUHEHUS?

Yrt0o Ha3BIBAETCS KOHCTAHTOW HECTOMKOCTH KOMIUIEKCHOI'O COETMHEHU?
Uto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEAMHEHUS?

«CMeleHre HOHHOTO PAaBHOBECHSI B PACTBOPE MAJ10PaCTBOPUMOIO 3JICKTPOJIHUTA»

Yro Takoe pacTBOPUMOCTH BellecTBa?

Uro Takoe Mpou3BeCHUE PACTBOPUMOCTH?

OT yero 3aBUCUT 00pa30BaHUE OCAJIKa B PACTBOPAX JIEKTPOIUTOB?

[Ipu kakuX yCIOBUSAX MOYXHO PacTBOPUTH OCaJ0K?

Yro Takoe npousBeeHNe GaKTHUECKUX KOHIIEHTPALUi?

Kak ¢ Touku 3peHHs CMelIeHHs] MOHHOIO DPABHOBECHS B PacTBOpPE MallOpacTBOPHUMOTO

QJICKTPOJIUTA OOBSICHUTH BO3MOXKHOCTh pacTBOPCHUA ocaz[Ka?

NoookrwbdPE

«Kononanbie pacTBopb»

HucnepcHble cucteMbl. Kitaccupukanium JUCIIepCHBIX CUCTEM.
CriocoObl MoTydeHus: KOJIOUTHBIX PACTBOPOB.

CrpoeHne KOJTOUTHBIX YaCTHL.

Y CToNIMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymsiuus komnonaos.

Koarymsanus KoJutonaHbIX pacTBOPOB AIEKTPOIUTAMHU.
[TpaBuno Hlynsue — lMapau. Koarynupyromas ciocoOHOCTb.



RBRowoo~NoO~wNE

NGO~ wWdE
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0.
1.

«Onpeuenelme ONTHYECKUX CBOMCTB KOJJIOHI0B»

YT0 Takoe HaHOTEXHOJIOTUA?

KaxoBbl epcrieKTUBBI IPUMEHEHUSI HAHOTEXHOIOT M1 ?

JIist KakuX 1esiel MCIoJIb3yI0T HaHOYACTHIL cepedpa?

Kakue merozp! nonyyeHus Hanodactull Bam uzBectHbl?

B yem ocoOeHHOCTD MoTyueHne HaHOYaCTHI] cepedpa MeTofoM (hoToauza?
Kaxue MeToabl MCIOIB3YIOT /17151 OLIEHKH Pa3MepOB YaCTHULL B 30J151X 7

Uro Takoe onTrueckas mioTHOocTh? Ha kakoMm mpubope ee onpenensror?
Kaxkoit meTo momy4deHust 4acTHI] KCTIOJIb30BaH B JIa0OpaTopHOM padote?
Jj1g 4ero BBOJSAT BOCCTAHOBUTENH IIPU CUHTE3€ YacThLl?

3aueM 30516 00pabaTHIBAIOT PACTBOPOM T'MJIPOKCH]IA aMMOHUA?

Kak oueHnuBaercs arperaTuBHas yCTOHYUBOCTD 30J1€1?

«OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PeakKnumn»

Kaxkue peakunu Ha3pIBatOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UTO Ha3BIBAIOT OKUCIICHUEM U BOCCTAHOBJIICHUEM?

UTO Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIEM ?

HazoBure BemiecTBa, M3BECTHBIE KaK CUJIBHBIE OKUCIUTENH.

Hasosure BemiecTBa, U3BECTHBIE KaK CUJIBHBIE BOCCTAHOBUTEIM.

Kaxkue peakunn OTHOCSTCS K peakiusiM AUCTIPONIOPIIUOHUPOBAHUS?

Kaxkue peakunu OTHOCATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAHOBIICHUIO?
Kaxkue peakunu OTHOCSTCS K MEKMOJICKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHUIO?

«3.]'ICKTp0XI/IMI/I‘leCKHe nmpoueccon>

DnekTpoxuMuieckue cucteMbl. Kimaccudukarius 31eKTpOXUMUYECKUX TTPOLIECCOB.
l"anpBannyeckuii anemeHT Janmais — Skoowu.

DNEeKTPOABUKYIIAS CHJIA TATbBAHMYECKOTO DJIEMEHTA.

N3mepenne  aNEKTPOAHBIX  NOTEHUMAIOB. PAx  CTaHmApTHBIX  DJIEKTPOIHBIX

noteHnuanos. CBolcTBa METAJIJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSly HaIlPSHKEHUH.

S.
6.
7.

VYpasuenue HepHcra.
ONeKTpoIN3 pacIulaBOB U PacTBOPOB. KaToaHbIE M aHOJHBIE IIPOLIECCHI.
OO0wennnenHsli 3akon @apajes. Berxoa mo Toky.

«Koppo3ust MeTa110B»

1. Yro Takoe koppo3us?

2. Kakwue BBl KOPpPO3UHN BaM U3BECTHBI?

3. Ilepeuncaure ciocoOb! 3alIUTHl METAJUIOB OT KOPPO3UH.

4. DnexkTpoxuMmmuueckas KOppo3us. AHOTHOE OKHCICHHE MeTajula M KaTOAHOE BOCCTAHOBIICHHE

OKHCIHTECIIA.

5. Tlouemy BO3pocCiia CKOPOCTH BBIICIEHUS BOJOPOA MpU JOOABICHUH COJTH?

6. CpaBHHTE pe3ylbTaThl OMBITOB MO KOPPO3WU MPHU KOHTAKTE JKeje3a U IMHKA, W JKele3a U
MEJHOM TIPOBOJIOKH B TMCTUJUIMPOBAHHON U «MOPCKOW» Boje. ['1e mporecc mpoTekaeT OpicTpee U 4em
BBI 3TO 00BsICHUTE?

«AnenTuuranus NoauMepoB»

UTto Ha3bIBAIOT MOJUMEPAMU U OJTUTOMEPAMU?
N3 xakue coemnHEeHN MOTy9YatoT MOJTMMEPHI?



B pe3ynbTare Kakux peakuuii MOKHO MOJYYUTh TOJIUMEPHI?
IIpuBenuTe mpuMepsl peakLUi MOIMMEPHU3ALUU U TIOJUKOHICHCALIUH.
Kakumu metogamu MOXHO UACHTU(DULIMPOBATH MOJIUMEPHI?

['ne npumensitoTcs moumepsI?

o oA W

KauecTBeHHBINH aHAIH3

UTto Takoe KaueCTBEHHBIN aHaIu3?

Jnst kKakux 1esied MpUMEHseTCsl KaueCTBEHHbI aHAIN3?

AJTOpUTM IIPOBEJCHUS KAUECTBEHHBIX PEaKIMil Ha KATHOHBI U AHUOHBI.
Kakue peakTUBBI MPUMEHSIOT JUII OOHAPYKEHUS XJIOPUI U OPOMUI HOHOB?
Kaxk oTiimuuTh mpucyTCTBHE B pacTBOpax aHHOHOB Br u I?

J1J1s 9ero UCIoNb3yI0 HHIUKATOPHYIO Oymary?

Kaxkue peakTuBbl IPUMEHSIOT 11711 0OHapYykeHus cyabdat u pochat noHOB?

NoookrownpE

BapuaHTbl JOMAIIHUX 3aIaHUT /I BHEAYIUTOPHOH CAMOCTOSITEILHON padoThI
o0yuaruuxcs Mo TeMam

Jlomamuee 3aganue No 1
1o TemMe: «XUMHUYECKasi TEPMOTHUHAMHKA»

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 H, () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOIIPOU3BOJIBHOTO TEYEHHUs PEAKIMU NIPU CTAaHAAPTHBIX YCIOBUAX U IIpu Temreparype T = 927 °c,
€CITH TETIOBOM A(PPEeKT peakuu A0 3aJaHHON TeMIEpaTypbl HE U3MEHHUTCS. YKaXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJA€ peakuuu; O0) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaia peakLyH.

3amaga Ne2

Berauciure Temnosoit addekr peakuuu: CaCs o + 2 HoO) = Ca(OH); () + C2Hy (1), monb3ysch
CTaHJAPTHBIMHU TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHHMSIM  paccuMTaiTe  TeIoBoll  3dext  peakuuu:
Hy ¢y + COz ) = CO () + H2 O(r). TepmoxuMuueckue ypaBHEHUS:

a) H2 ) + 02 o= HzO (r) AH = -241,9 KI[)K;

6)2 CO ) + Oz =2 CO; (1), AH = -566,2 kJ[x.

JlomamHee 3axanue Ne 2
o TeMe « XMMHYECKA KHUHETHKA)

3amaya Nel
Peaknus mporekaer no ypaBHeHuto: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpaluu

pearupyromux BemiectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHHUTCS
CKOpPOCTb MpsIMOM peakuuu, korna npopearupyet 30% CO? Bo ckoibKO pa3 M3MEHATCS CKOPOCTU
MIPUMOI U 00paTHOM peakiuu, eciIu YBEIUUNUTh JaBlIEHUE B CCTEME B JBa paza?

3amaga Ne2

IIpu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >KE€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKLMIO IIpU
temneparype 200 °C, ecim TEeMIEPaTypHbI K03(PUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS IIPU ITOM CKOPOCTh pEeaKIMH?

3agaua Ne3

Haiinute HauanbHble KOHLEHTPAIMM MCXOAHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIIMU:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momw/1, [Hz] = 0,4 Momnb/m.



3amaga No4
Hus peakuuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLCHTPALMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mons/n. OnpenenuTe KOHIICHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3amaua Ne5
Bripasute uepe3 KOHLIEHTpAILMU PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIIMX PEAKIIUMN:
Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COz(r) +C (= 2 CO(F), AH =+160,5 KkJIx;
CO(F) + HzO(r) =CO» o T Hz(r), AH =-41,1 k]I x.
YKaxuTe HanpaBJICHHE CMEIICHUS XUMUYECKOTO PABHOBECHS ATUX PEAKIUI: a) MPU MOHWKEHUN
TEeMIIepaTypbl, €CIIM JaBJIEHWE MOCTOSIHHO; O) NpH TOBBILICHWU MJaBJICHUS, €CIIM TeMIlepaTypa
IMOCTOSTHHA.

Jlomamuee 3axague Ne 3
no treMe «PacTBOpbI»

3ajmaua Nel

B kakom o6bemMe BojbI cieayeT pactBoputh 135 r SNCl, ais mosyuenus 3 M pactBopa xjiopuaa
onosa (Il) ¢ mmotaocTeiO Pp=1,405 T/MA? {151 IPUTOTOBIEHHOTO PACTBOpPA PACCUUTATBH: &) MACCOBYIO
nomo SNCly; 6) MOJIAPHYIO KOHIIEHTPAIIUIO SKBUBAJICHTA; B) MOJISUIBHOCTB; T') TUTP; 1) MOJBHYIO OJIFO
SnCl,.

3amaya No2

Ckompko wmi  15%-ro pactBopa Na;CO; mIOTHOCTEIO
npurotosieHus 120 mi 0,45 M pactBopa Na,CO3?

1,16 rt/em® notpedyercst s

3agaya Ne3
3aKOHYUTh MOJICKYJISIPHBIE M HamucaTh COKpAIICHHbIC WOHHBIC YpaBHEHUS pPeaklui
B3aHMOIICI>'ICTBI/I$[ CJIGI[YIOHII/IX BCIIICCTB:
HBr + NaOH — AgNO; + H,S —

Feg(SO4)3 + KOH —»
Sb(OH)3 + H,SO, —
3agaua Ne4.

Beruucnuts pH 0,05 M pactBopa cepHO#l KMCIOTHI.

3agaua Ned.

Kakue u3 crenyromux coseii moasepratotces ruaponusy: Na,SOs, Cu(NOs),, KBr? CocraButh
MOHHBIE U MOJIEKYJIIpHbIE YpaBHEHUS TMAPOJIM3a COOTBETCTBYIOIUX cojiel. Kakoe 3nauenue pH (=7,
<7) UMEIOT PacTBOPHI ITUX COIEH?

3amgaya Ne6.

Haiitu npoussenenue pactBopumoct PHCl,, ecnu B 200 Mt Boasl pactBopsiercst 2,17 T 3T0oro
COETUHEHUSI.

MgC|2 + (NH4)2C204 -
Sb(OH)s + NaOH —>

Jlomamuee 3aganue Ne 4
1o reme «JlucmnepcHbie CHCTEMbI»

3anauva |
305Ip MOMYYEH NIyTEM CMeEIMBaHUs pacTBopa A u pactBopa B. Omnpenenute 3apsa 4acTwil
MOJTYYEHHOT0 30151 ¥ HAMUIIUTE (OPMYITY €r0 MUIIEIUIBI.

PacTBop Va, C, PacTBop Vg, C,
Bap. Sonk A M MOJb/T B M MOIb/I
1 PbSO, Pb(NOs), 20 0,001 H. K,SO, 10 0,04 M
3amaua Ne2

Hanummre dhopmynny MHUIEIITBI 301, TOTYYEHHOTO MPH MOCTETICHHOM MPUIUBAHUU K BOJHOMY
pacTBOpy TMEPBOMl COJH, B3ATOW B M30BITKE, pa30aBIECHHOTO PAacTBOpa BTOPOW COJIM. YKAKUTE 3HAK



3apsga  KOJUIOMAHOW wacThmbl. Kakoil H3 3IeKTpoiIHMTOB sBIseTCs Haubojee HSKOHOMUYHBIM
KOaryJsiTOpOM 3TOr0 3051517

Bap. | PactBop 1 | PactBop 2 Koarynsrop
1 AgNO;; Kl NH.4CI; Ko:SOy; FeCls

3agaua Ne3
Beruucnuth mopor KoaryJsiua pacTBopa cynbdarta HaTpus, eciau gobasiaenue 0,003 a1 0,1 H.

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

Jdomaminee 3aganue Ne 5
1no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbLHBIE nmpoueccon>

3amaga Nel
[TonGepure KOADGUIUEHTHI B ypPaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VKaKuTe TUI KaXKJJ0M PEaKIHH.
HJ + H3POs — J, + H3PO3 + H,O
HNO, — HNO;3; + NO + H,0
H[AUC|4] + H,O, + NaOH — Au + NaCl +0, + H,O
NH;ReO, + H, — Re + NH3 + H,0
KBrO — O, + KBr

3amaya No2
CocTaBpTe ypaBHEHHsI OKUCIHTEIHbHO-BOCCTAHOBHUTEIBHONW peakiuu. MeToIO0M 3JIeKTPOHHOTO

Oananca nogabdepure KO3GOUIUEHTHI. YKaKUTE OKUCIUTENb M BOCCTAHOBHUTEID.
KMnO4 + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
Bi(OH); + Na;S,0g + NaOH —
Bi,O; + C —
Mg + HNO3 (pa36) —

3amaga Ne3
Jlaubl J1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..

[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIMANOB, COCTaBbTE
ypaBHCHHE BO3MOXHOW peakiuu B ykazaHHou cpene (HNO;3). Paccuuwraiite 3HaueHue
AIEKTPOJIBHXKYIIEH CHIIBI pEaKIUU.

JlomamHee 3axanue Ne 6
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

3amaya Nel
CocTaBbTe DIIGKTPOHHO-MOHHBIE ypaBHEHHUS OJJIEKTPOJHBIX TPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3ylolel peakiuu, MpoTeKaroleil npu pabdoTe ralbBaHUYECKOro 3JeMEHTa
Co/Co(NOs); // AI(NOg3)s/Al. Paccunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsAB MOTEHIMAl aHOJa PAaBHBIM CTAHIAPTHOMY 3HAUEHHIO, PACCUMTANTE KOHIEHTPAILUIO
KaTUOHOB MeTajula B KaroOAHOM pacTtBope, npu kotopod OIJIC rampBaHMYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3amayda Ne2

[lpuBeauTe CcXeMbl SJEKTPOJHBIX IPOLECCOB W  MOJEKYJISpHbIE YpPaBHEHHs pEaKIHid,
MPOTEKAIOIINX MPH AIEKTPOXUMHYECKOH Koppo3uu TanbBaHonapsl Co/Ni: a) B kucinoii cpeze; 6) Bo
BJIQ)KHOM BO3/YXE€.

Onpenenure yObLIIb MAacchl aHOJa MPU KOPPO3UH B KUCTOM cpene 3a 20 MUH, €CIH CKOPOCTh



kopposuu cocrasmia 0,01 /4.

3amaua Ne3

CocTaBbTe AJIEKTPOHHO-MOHHBIC YpPaBHEHHS JJIEKTPOAHBIX MPOIECCOB (aHOA HWHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISAIICH P IIIEKTPOITU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYMHBI YMEHBIIICHHS BBIX0J1a METAJLJIA IT0 CPABHEHHIO C PACUYCTHBIM.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUM IJ19 TEKYHIEro KOHTPOJIsA
Hepuo;mqeclcaﬂ CUCTEMA U CTPOCHUE aTOMA

B Ttecrax mo Teme «Hepnozmqecxa;l CUCTEMAa U CTPOCHUC aTOMa» COACPIKUTCA OCCATH
BOITPOCOB, KOTOPHIE OLICHUBAIOTCA B 1 6amn.

Tect 1

1. Ywucno HEeHTpOHOB B siyipe paBHO: (BriOepuTe 01MH OTBET:)
1. uncny 371eKTPOHOB
2. CyMMe YHcClia IPOTOHOB U DJIEKTPOHOB
3. pa3HOCTH OTHOCHUTEILHOW aTOMHON MacChl M YMCJIa POTOHOB B SIIPE
4. MOpsSIIKOBOMY HOMEPY
2. B cocras aromHoro sigpa Bxoasr: (Beidepute oauH OTBET:)
1. >eKTPOHBI ¥ IPOTOHBI
2. HEUTPOHBI U SJEKTPOHBI
3. HEUTPOHBI U TIPOTOHBI
4.IpOTOHBI, HEUTPOHBI M ATEKTPOHBI
3. B KkakoMm psiy XUMHUYECKHUE JIEMEHTHI PACcIOI0KEHbI B MOPSAKE BO3pACTAaHUSI UX aTOMHBIX
panuycos? (BriGepute ovH OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4.  OKOHYAHHME HNEKTPOHHO GOPMYIHI ...55°5p°. VKakuTe MONOKEHHE DIIEMEHTA B
MEPUOINIECKOI CHCTeMe: TIEPUO]I, TPYIIILY, TOATPYIITY, HA30BHUTE dJIeMeHT. (BriOepuTe oMH OTBET:)
1. 5 mepuon, 5 rpynna, no6o4YHas MOArpymmna, TeIIyp
2. 5 mepuo, 5 rpynma, TIaBHas MOATPyIa, CypbMa
3. 5 mepuon, 5 rpynna, no6o4YHas MOArpyImnmna, HuUoOui
5.  DnexTpoHHas q)ogMyna aToma IIMHKA B BO30YXICHHOM cocTOosiHUM: (Bb1OepuTe 01uH OTBET:)
1. 15°25%2p°35°3p°4s*3d'%4p*
2. 15%25%2p°®3s%3p°45°3d"°
3. 1s%2522p°3s%3p°4523d°4p*
6. UYeMy paBHO 3HAYCHHUE TJIABHOTO KBaHTOBOTO 4Kciia? (BeiOepure oMH OTBET:)
1. yuciy mpoTOHOB
2. 9UCITy DJIEKTPOHOB
3. 4KCITy aTOMHBIX opOUTaseit
4. yyciy nogypoBHEH
7. B xakom coequHeHnu N MMeeT HaMMEHBIIYIO CTereHb okucienusi? (Beibepure ouH 0TBET:)
1. NH;
2. N0
3. KNO;
4. HNO3



8. B psany okcumoB Na20— MgO— SO2 cBoiicTBa u3mMeHsIOTCs oT: (BriOepuTe ouH OTBET:)
1. OCHOBHBIX K KUCJIOTHBIM
2. KUCJIOTHBIX K aM(pOTEpHBIM
3. aM(pOTEepHBIX K OCHOBHBIM
4. KACIIOTHBIX K OCHOBHBIM
9. B arome ¢ocopa uuciio 371eKTPOHHBIX clIoeB paBHO: (Bribepure oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakast opburans umeer chepudeckyto hopmy? (Beibepure onuH OTBET:)
1.f

o
o a

XumMuyeckas TEPMOAUHAMHUKA

B Tecrax mo teme «XuMHUecKas TEPMOAMHAMMKA»: MEPBbIE IIECTh 3aJaHHIl OLEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCBMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

=

IIpu paccMOTpEHUU XUMHUECKON PEeakLUu cucmema O3HAYaeT:

a) HUCXOIHbBIE pEareHThl

0) NPOAYKTHI XUMUYECKOU PEaKINU

B) PEaKLMOHHBIN COCY]

I') MCXOJHBIE peareHThl U MPOAYKThI PEaKLIU1

2. TlepBelii 3aK0H (TIEpBOE HAYAIIO) TEPMOJTUHAMHUKH MAaTEMAaTHUYECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKIIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakipu otprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI TOBBIIIAETCS

4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
6) H,+4/2 0,=H;0, AH =242 K][x/M0J1b
B) 1/2 N+ 1/2 0,=NO , AH = 90 K]I>x/moib
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NHs+ 520, =2NO +3 H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () + C (rpagun) = CU () + CO (), mornotuiioch 22 kJIk TEMIOTHI.
DHranenus 00pa3zoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Husa peakmuu  NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U Npu TemrepaTtype 627°C.

BemtectBo AH®95 (KIx/MOB) S%9s (Jx/Momb*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType
627°C u TemnepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS PHU Pa3TI0KEHUN KapOoHaTa KaJIbIHs?
a) YBEIIMUMBACTCS B) HE YMEHBIIIACTCS
0) yMeHbI1aeTcs T') HE 3HAl0
10. JTannas peakius:
2KC|03 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo Teme «XHMMHUeCKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC M MATOE
3amaHusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceabpMOeE, BOCBMOE, NEBSITOE M AecAToe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oainia.

Tect Ne 1

1. Pa3pen xumuHu, U3y4aroUUil CKOPOCTH U MEXAHU3MbI XUMHUECKUX PEaKIIMi, Ha3bIBAaeTCS
a) XUMH4ecKasi TepMOJJMHAMUKa

0) TEpPMOXUMHS

B) XUMHMUECKasi KHHETHUKA

2. CkopocTb XMMHUYECKOH peakIiu — 37O ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) U3MEHEeHUe KOJIMUYECTBA BEIIEeCTBA PEareHTOB (WM MPOAYKTOB) peaklui B €AMHUILY BPEMEHH B
eIUHUIE 00BEMA

B) KOJIMUECTBO BEIIECTBA NMPOJYKTOB PEaKIMK K MOMEHTY OKOHYAHHUS PEaKIIUU

3. B Kakux eguHHUIIAX BBIPAKAETCA CKOPOCTh XUMUIECKOH peakinn?

a) MOIIb T ¢

0) Oe3pa3zmepHas BeIMYMHA

B) MOJIb" C

4. Ot kakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 00beMa peakIIMOHHOTO cocy/a

5. CocrosiHME  XUMHYECKOIO  paBHOBECHs] ~ OOpaTUMBIX  IPOLIECCOB  KOJIWYECTBEHHO
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPAIUSIMH MPOIYKTOB peaKuu

0) sHeprueil akTUBHU3aLUU

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anmucbiBaeTcs BhIpakeHUE I CKOPOCTU PEAKLIUU

4 NO ot 6 H,O=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 3anuiercs BeIpaXeHUeE 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoif oTpe30k Ha AuarpamMme MoKa3bIBaeT 3HaUCHHE TETIOBOTo 3(pdexra peakunu?
a)l E %

5) 2 I 2

A
y 3
— A\

XOJ1 pEaKINK

B) 3

v

9. YT0 MOXHO CKa3aTh O pEaKIiK, N300pKCHHOI Ha TuarpaMmMe K Borpocy 8?

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYECKAs PEaKITUs

B) pEaKIysl ONKMCHIBACT COCTOSTHUE PaBHOBECHS

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

CMEIIAaeTCs BICBO.

a) IPU IOHMW)KCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIABJICHUS

11. Jinsa peakuun Cyy + 2 H 5 ) = CH 4 (1) Ipu HekoTOpO#l TeMnepaType KOHCTaHTa pPaBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIGHTpalusi Bojopoaa paBHa 1,2 Moib/i1. Berumcianre HCXOIHYIO
KOHIICHTPALIMIO BOJIOPO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
4eTBepToe, MATOE W IecToe 3amanusi - B 1,5 Oamma; ceapmoe, BOCBMOE, JCBATOE M JIECATOC — B
0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K*+ S04 = K80,
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna 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
1 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBHUTbH COJSHYIO KUCIIOTY
2) 1100aBHTH IICIOYb



3) pa30aBHUTH paCTBOP BOAOK

4) TIOBBICUTH TEMIIEPATYPY
5. B paszbaBieHHOM pacTBOpE, HPUTOTOBICHHBIM W3 THAPOCYIb(ara KalblUs M BOJBL, CyMMa
KO3 PHUIHUEHTOB B ypPaBHEHUU HEOOPATUMOM JMCCOIMAIIMH PACTBOPEHHOIO BEIIECTBA — 3TO

13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa pasha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04

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

1) wmacchl BelecTBa K Macce BOIbI

2) KOJIMYECTBa BeUIeCcTBa K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BeleCTBA K 00BEMY pacTBOpa
8. K cnma®bIM 351eKTpoarTaM OTHOCUTCH ...

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpHU KaablIHs

4) mapraHIoBas KHCJIO0Ta
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO I KUCIYIO CPENy.
[IpyuunoOii 3TOTO ABIAETCA ...

1) smexrponus coneit
2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH
3) ruapaTupoBaHHE COJICH
4) ruapoau3 conei
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2)7 3)0 4) 10

KoJsustonaubie pacTBopbl

B Tectrax mo teme «JlucriepcHbie cucteMbl»: 1-8 3amanus onenuBatorcs B 0,5 6amt, 9-10 - B 2,5
Oamna.

Tect Nel

1. ducnepcHoCTs - 370...(Bbibepute oauH OTBET)

1. nnameTp yacTHIl IUCHEPCHOM (a3bl

2. BeIMYMHA, 00paTHast MONEPEYHOMY pa3Mepy YacTHUI] TUCIEPCHOM (a3bl

3. oOmras Macca 4acTull AUCTIEpCHON (a3bl.
2. Yto Takoe nopor koarynsuuu? (Beibepure oguH oTBET:)

1. HanGoIpIIas KOHIEHTPAIHS DIIEKTPOJINTA, BRI3BIBAOIIAS KOATYIISAILIUIO 30JI5

2. HaMMeEHbIIIasi KOHLIEHTPALH 307151, BBI3bIBAOLIAs KOATYJISALIUIO

3. HaMMEHBIIIask KOHIIEHTPAIHUS SJICKTPOJIUTA, BBI3BIBAIOIIAST KOATYIISIIHIO 30715
3. Kakumu crioco6amMu MOXHO BbI3BaTh Koaryssiuio? (Beibepure ouH UM HECKOIBKO OTBET)

1. oxnaxnenue

2. 100aBJICHHE INEKTPOIIUTA

3. HarpeBaHue

4. cMelMBaHKe ABYX KOJUIOMJOB C Pa3HOMMEHHBIMU 3apsKEHHBIMH YacTUIIAMU
4. Hns 301151 XJIopuIa cepebpa, MOJTY4YE€HHOTO peakuuen
AgNO3+NaCl(n36)=AgCl+NaNOs, Hauay4muM  KOaryJIupyrloumM JAedcTBUeM Oyzaer oOnajgarhb
pactBop ...(Bribepure oauH OTBET)

1. MgSO4

2. AICI;

3. K3POq4



4. KCI
5. Tloporu koarynsiuu >JIEKTPOJIUTOB JJIsl 307151 moauaa cepedpa okasanuch paBHbIMH: Cy (HUTpara
kammst) = 260 mmonw/n, Cg (Hutpata amomunaus) = 0,087 mmonw/n. Kakoi 3apsg OynyT mMeTh
Y4acTHUIlbl JaHHoro 30117 (BBIOCpHTE OTMH OTBET)

1. nonoXXuTeNbHBIN 3aps

2. OTpUIIATEIILHBIN 3apsi]]

3. YacTHUIIbI 30J151 HE UMEIOT 3apsaa
6. Komnougnas yactuma 301 ruapokcusa xkenesa (I1I), odpasyromasicss mpu rupoimse ero Xjaopuia,
B ITIOCTOSTHHOM 3JICKTPUUYECKOM TToJie Oyer ...(Bribepure oauH OTBET)

1. nBUraThCs K KaTomy

2. coBepuIaTh KonebaTeabHbIe TBUKCHUS

3. ABUTaThCA K aHOAY

4. ocTaeTcsi HEMOABMKHOM
7. Munemna 3oms umeer crpoerne {[AgCl]m -nCl™ -(n—x)K'}" xK. Kakie MOHBI HTrpaioT polb
npoTuBoMoHOB? (BeiOepuTe oauH OTBET)

1. xyopu1 HOHBI

2. IOHBI KaJus

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

1. auTpat cepebpa

2. OpoMu1 HATpUS

3. 6pomu cepedpa
9. IlpencraBpTe yCIOBHBIMH (hopMynamMH CTpOEHHE MHIEIUIBI 301 Tuapokcuaa Hukens Ni(OH),,
noxydeHHoro npu B3aumozeiicteuu 5 mur 0,001 H pactBopa rumpoxcuaa natpusic 10 mu 0,002 M
xnopuna Hukens (11). Kakoe BemecTBo BBIMONHAET (YHKIMIO HOHHOTO crabunuzaropa? (BwiGepure
OJIUH OTBET)

1. NaOH

2. H,0O

3. NiCl,
10. Koarymsimust 100 mut 305151 mpoTtekaeT npu nodasinenuu 10,5 mur 1H pactBopa xmopuaa kanus, 1160
37,0 mx 0,001H pactBopa docdara HaTpust. Beruncnure nopor Koaryssiiuu 3J1eKTPOIUTOB.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tectax mo teme «OKHCIUTEILHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEepTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 Oamna; mectoe — B 1 6ain; ceapmMoe u BOCbMOE — B 2
Oamna, a JeBsitoe — B 2,5 OalIoB.

TecTt Ne 1

1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenMYMBaET CBOIO CTENEHb OKHUCIICHHS
2) TPUHHUMAECT 3JICKTPOHBI
3) OoTHaeT CBOM DIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4ae, Korjaa ...
1) HelTpalbHBIE AaTOMBI IPEBPAILAIOTCS B MTOJIOKHUTEIEHO-3aPSKECHHBIC HOHBI
2) TOJOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) oTpuUATeNbHBIN 3apsi1 HOHA YBETHYHBACTCS
. I3 mpencraBneHHbIX HUXKe peakunii kK OBP nucnponopunoHupoBaHus NPUHAIIEKHUT ...
1) S+ 2HNO; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS



4. K BOCCTAaHOBHUTEIISIM OTHOCSTCS ...
1)  merayuIbl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMCTAJLIBI
3)  3JEMEHTHI, HAXOAIINECS B CPETHEH YaCcTH MIEPUOTUUCCKON CUCTEMBI
5. CteneHr OKHUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPOIa COOTBETCTBEHHO PAaBHBI

1) a)-2,6)-2
2) a)-2;0)+2
3) a)-2;06)-1
6. Ilepmanranar kanust B OBP, npoTekaromux B KUCJION cpejie, BOCCTAHABIMUBAETCSA JI0 ...
1)  karmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakumu, nporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTarOTCsI CIACAYIONTUE SJIEMEHTHI ...
1) a3orwmcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peakInu, PUBEICHHON B Boripoce Ne 7 paBHa ...

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

3ﬂeKTp0ngnqec1me CHUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Oania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTponaHBIN NOTEHIMAT ONPEAEISAIOT 10 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) BonbuMana
4) Appenunyca
2. Paccuwmraiite DJIC rampBanuueckoro simementa MQIMgSO,||CuSOyCu mpu cranmapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkwue mpoaykTel 00pa3yroTcs Ha KaTojIe Py JIEKTPOJIH3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOX(Q(QHIMEHTOB B ypaBHEHHH JIEKTPOIN3a pacTBopa HuTpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHBEOCHHBIX  OKHCIUTEILHO-BOCCTAHOBHUTENBHBIX  PEAKIHMA  MPOTEKaeT

CaMOIIPOU3BOJIbHO B ITPAMOM HaHpaBHCHI/II/I?
1). FeSO4 + Cu —...



2) CuSO4+ Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bprumciure Maccy LMHKA, MOJYYEHHOTO IPH 3JEKTPONU3e Cyib(ara IUHKA, KOTOPBINA
npoBoauin B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXEeMbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYJISIPHOE YpaBHEHHE pEaKIIHH,
NPOTEKAIOIICH TPU DJICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomnapbl Zn|Mg B CEpHOKHCION
cpene. B oTBete ykaxkute cyMMy K03 PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUU.
1) 6
2) 5
3) 4
4) 8

Bueaynutopnas camocrosiTenbHas paboTa 00ydyaroluXcsl OCYIIECTBISETCS B BHJE M3YyUEHUS
JUTEPaTyphl MO COOTBETCTBYIOIIEMY pa3feily ¢ mpopaboTkoi Marepuana, opOpMIICHUS OTYETOB IO
JabopaTOpHBIM paboTaM, BBIOJTHEHHUS TBOPYECKUX 3aJaHUN B KOHIIC Ka)XJOTO CEMECTpa B BHJIC
MPE3EHTALMI U BBIITOJIHEHUS TIOMAIIHUX 3aJaHUM.

TeMbl TBOpPUYECKUX 3aIaHUT

TBOp‘-IeCKI/Ie 3aJaHus BBITIOJIHATOTCS O6y‘-IaIOHII/IMI/IC$I B BUJC HpCSGHTaHI/Iﬁ.

1. Kak xumus oTpakaer OKpyKarIui MUP.

2. XuMmus B MOEH CHellMaibHOCTH.

3. Xumuueckass WACHTU(HUKAIMS BEIIECTB. YCTAHOBJIEHHE XHMHUYECKOTO COCTaBa
BEIIECTB. AHAIUTUYECKUN CUTHAIL.

4. KauecTBeHHsli aHamn3.

S. KonnyecTBeHHBIH aHANMN3.

6. OU3NKO-XUMUYECKUE METObI aHAJIN3A.

7. XUMHUECKUE METO/Ibl aHATN3A.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBe/IEHUsI MPOMEKYTOUHO aTTecTAlNU

HpOMe}KYTO‘-IHaSI arrecragus UMeEEeT I CJIIbKO OIpCACIINTD CTCIICHb JOCTUXKCHUSA
3alJIaHUPOBAHHBIX PE3yJIbTATOB OOYYEHHs IO AUCHUIUIMHE XHMHSA 33 OMNPENEICHHBIN Mepuos
oOy4eHus.

a) Ilnanupyemble pe3yJbTaTbl O00yUYeHUS] W OLIEHOYHBIE CpPeACTBA ISl NPOBEdeHUs
NMPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

oOy4eHus
KOMTICTCHITHH
OIIK-2
CIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JHCHUIUIMH B TPO(ECCHOHANBHON JEATEIIbHOCTH, IPUMEHITh METOJIbI

MAaTCMAaTUYCCKOI'o aHaJIM3a 1 MOJACIUPOBAHNA, TCOPCTUICCKOTO U SKCIICPUMCHTAJILHOT'O I/ICCHGILOBaHI/If/’I

3HaTh

- OCHOBHBIC XHMHUYCCKHE IIOHATHA,
ITIOJIOXKCHHSA U 3aKOHBI,

- MCTOABI TEOPETUUECKOTI'O u
OKCIICPUMCHTAJIBHOT'O
HCCICOOBaHUA, MCTOABI
MaATEMaTHYICCKOI'O aHajJm3a n
MOICIINPOBAHUA

Hepeqenb meopemu4ecKux 60npocos K 3a4emy.

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

2. CTpyKTypa NepUOIUYECKON CUCTEMBI. DJIEKTPOHHbBIE CEMEICTBA.

3. [TpuHIMIIB OYepeTHOCTH 3ANOTHEHUST aTOMHBIX OpOUTANICH SJICKTPOHAMHU.

4. DHeprusi HOHU3ALUH, CPOACTBO K JIEKTPOHY, AJIEKTPOOTPULIATEIIBHOCTb.

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

6. OcHoBanus. Ux xnaccuduxanus. Homenknarypa. CrnocoObl MojydeHUS U XHUMHUYECKHE
CBOIICTBA.

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

8. Comu. Ux kmaccupukanms. Homerknarypa. CriocoObI MOTy9eHUs 1 XUMHYECKHAE CBOMCTBA.
9. XUMHUUYECKUE CUCTEMBI, MapaMeTpbl U GYHKIIUU UX COCTOSHUS.

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 XUMHUYECKHX pEaKUUid B 3aKPBITHIX
CUCTEMaAX.

15. CKopocTh XMMHUECKOHN peakliuy U (aKTOpbl, BIUSIOLIME Ha HEE.

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

17. [TpaBuno Bant-I'odda.

18.  VYpaBHenue AppeHuyca. DHEprusi akTUBALIUU.

19. KaranusaTopsl. ' OMOreHHBIN U T€TepOreHHbIN KaTaaus.

20. KonebarenbHble peakuuu.

21.  XuMudeckoe paBHOBECHE, KOHCTaHTa PABHOBECHS.

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

23. da30BOE paBHOBECHE.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

24. CrocoObl  BbIpaKE€HUSI KOHIEHTpallMd B pacTBOpax: MaccoBas JIOJid, MOJIApHas
KOHIIGHTpallKs, MOJSpHAs KOHIIGHTpPAlUs SKBUBAJICHTOB, MOJSUIbHAS KOHIICHTpPALMs, MOJIbHAs
JOJIsl, TUTP.

25.  PacrtBopsl anekTponuToB. CTeNneHb W KOHCTAHTA 3JICKTPOIUTHYECKON JAUCCOLUMAINH. 3aKOH
pa3basnenus OcTBaib/a.

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

27.  PacrBopumocTts. [IpousBeneHune pacTBOPUMOCTU. YCIIOBUE OOpa30BaHMSI U PACTBOPEHHS
OCaJIKOB.

28.  Mucconmarnus Boasl. MoHHOE mpou3BeneHue Bosl. pH.

29. KucnoTHo-0CHOBHBIE CBOMCTBA BEILIECTB.

30.  T'maponus coneit. CTeneHb U KOHCTAHTA THUAPOIIU3A.

Ilepeuens meopemuueckux 60nPocos K IK3AMEHY:

31. Hucnepcubie cuctembl. Knaccudukanus. Jlnopunpabie 1 110POOHBIE KOJUIOUIBI.

32.  CTpoeHue KOJUIOMIHBIX YaCTHII.

33.  CaoiicTBa KOJUIOUJAHBIX PACTBOPOB.

34.  Koarymauus KOJUIOUAHBIX PaCTBOPOB.

35.  OxucnuTenbHO-BOCCTAaHOBUTENIbHBIE CBOWCTBa BellecTB. Kiaccupukanuss OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKITHi.

36.  CocraBieHue ypaBHEHUH  OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUHA  METOoAaMu
AJIEKTPOHHOTO OanaHca.

37.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIN MOTeHIIMAN. Y paBHeHHe HepHcra.

38.  HampaBneHune OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

39. DNEeKTPOXUMHUYECKHE CUCTEMBI. DIEKTPOIHBIN MOTEHIIMAL.

40. ["anpBanmveckuii anemeHT Jlanuams Skobu.

41. DIIEKTPOXUMUYECKUE CUCTEMBI: DJIEKTPOJIN3 paciuiaBoB. [I[puMeHeHHE 2IIEeKTpOIH3a.

42.  DnekTponu3. AHOTHBINA U KaTOJHBIN MPOIECCHI MTPH AJIEKTPOIN3e pacTBOpoB. IIpumenenne
AIIEKTPOITH3A.

43. 3axonsl Dapazes.

44, Kopposus. Buast koppo3uu. CriocoObl 3alIUTHI METAJUIOB OT KOPPO3HUH.

45. [Tonmumepsl U OJUTOMEPHI.

46.  PeakmuoHHast COCOOHOCTH BEIIECTB: XUMHUS U TIEPUOTUYECKAsi CHCTEMA HJIIEMEHTOB.

47, HMonHas xuMuueckas CBI3b. MeTalummueckas CBSI3b.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMITETECHILINU 00yueHus
48. KoBanienTHast xumMuueckast CBs3b. BomopoiHas cBs3b.
49. KomriuieMeHTapHOCTb.
50. Xumudeckass UAeHTU(UKAIMS BEIIECTB. Y CTAHOBIICHHE XHMHUYECKOTO COCTaBa BEIICCTB.
AHaTUTHYCCKUN CUTHAIL.
51. KadecTBeHHBIN M KOJTUYECTBEHHBLINA aHAIM3.
52. DOU3NKO-XUMHUYSCKHE METO bl aHAIIM3A.
53. XUMHYECKHAE METOIbI aHAIN3A.
VYmMerhb - pemiatb ~ pacyeTHbIC  3aJa4u Ilpumepnvle npakmuueckue 3a0anus 014 3a4ema/IK3amena:
MIPUMEHUTEIILHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl, TOKOOOpa3yromel peaknuu, BeMUCIUTh, DJ[C rajibBaHMYECKOTO 3JEMEHTA, €CIIM KOHIICHTPAIHH
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hanmcath MOHHBIC W MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: KsPOy, NaySOy;
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUS peaKLUii, HAKCAaB UX B MOJIEKYJIIPHOW U MOHHON (opMax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccuuraiite: 0(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO, —.

8. Hamucath ypaBHEHHs PEakIfii THApOIU3a B MOJIeKyasipHoM U woHHOM Bue: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwin B 100 r Boabl. [IMOTHOCTE TOJIy9€HHOTO
pactBopa 1,32 r/mi. PaccunTaiite: 0(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HanmcaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C ranbBaHMYECKOro 3JEMEHTa, €CIU KOHIIEHTPalUH
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTH mpoTekanus peakuuu CaOy + 2 Cyo =
= CaC; (¢ + CO(y), AH; = 460 xI>x ipu CTaHApTHBIX yCIOBUAX. Paccuuraiite TemnepaTrypy Hadaa
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; S(CaCy)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnQO4 + NaNO, + H,SO,4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTh npotekanus peakuuu 2 Cly ¢y + 2 HaO(p
=4 HClyy + Oz (1, AH; = 115,6 x/I)x npu cTaHIapTHBIX ycloBusX. Paccumraiite Temmeparypy
nauana peakuuu, ecian S(Cly)=223 Jix/mons-K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/monbK.

16. Harucatps ypaBHEHHS peakiiiii ruapoin3a B MoJeKy isipHoM 1 nonHoM Bue: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

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

18. I'omoreHHass peakuust mporekaer mo ypaBHeHuto Hy o + I oy = 2 Hly). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bonopozna?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I11). ImoTHOCTh mOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeClg) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHus peakiuuu CS; ) +3 Oyp=
=CO; y + 2 SO, (1, AH, = -1075 x/Ixx mpu cTaHAApTHBIX YCIOBUsX. Paccumraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + So ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEpPMOAMHAMUYECKYIO BO3ZMOKHOCTD MTPOTEKaHUs peakuuu 2 ZNS (o + 3 Oy =
=2 7Zn0  + 2 SO; (1), AH, = -890 xJI>x npu craniapTHeIX ycioBusxX. Paccunraiite Temneparypy




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

Hauana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons K; S(ZnO)= 44 x/mons K;
S(S0,)=248 JI:x/monb K.

23. HauaspHble KOHIIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () Obin
pasusbl 1,8 Monb/n SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThiO 1,153 1/MA
coaepxutcs 312 r H3PO,. Paccuuraiite: o(H3PO,); Cyi; Cox; Crmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHYECKUX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH,

- CIIOCOOHOCTBIO OOBACHATH
PE3YIIbTATHI HCCIeI0BaHUS
MIPUMEHHUTEIBHO K
poecCHOHATBHOM IeATEIIBHOCTH

Ilpumepnvle npaxmuueckue 3a0aHuA 014 3a4ema:

1. JJna peakuuu CHy () + CO;, () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIPaBIICHUE
CaMONPOU3BOJIBHOTO TEUEHHUs PEaKIMH IPU CTAaHAAPTHBIX YCIOBUSX M mpu  Temmeparype T
=927°C, eciu TemoBoi 3¢ (deKT peakuu 10 3alaHHON TeMIEpaTypbl HE U3MEHUTCS. YKaKUTE: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe uepe3 KOHICHTPAIUK PEareHTOB KOHCTAHTHI PABHOBECHSI CICIYIOIIUX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplIeHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLUi: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkOIbKO MWLTHIIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe wu3 cienyronmux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTaBbTe MOHHBIE M MOJEKYISpHBIE ypaBHEHHUs THAPOIN3a COOTBETCTBYIOMMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIEH?

5. 3onb runpokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIHUIIATE
dbopMyIy ero MHUIIEIUTHI.

6. PaccunraiiTe >NMeKTPOABIKYIIYIO CHIYy M OIPENEUTE HAIPABICHUE CaMOIPOU3BOIBHOTO
MPOTEKAaHUs PEaKIUU TPU CTAHAAPTHBIX YCIOBUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. TlpuBegute cXeMbI SJEKTPOJHBIX MPOIECCOB M MOJCKYISPHBIC YPAaBHEHHsS PEaKIIHiA,
MPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BIQXXHOM Bozayxe. Ompenenute yObUIb MAacChl aHOAA MPU KOPPO3UU B KUCIOU cpenae 3a 20 MuH,
€CJIi CKOpOCTh Kopposun coctaBuia 0,01 r/4.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

8. CocraBbTe JIEKTPOHHO-UOHHBIC YPAaBHEHHS AJICKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHUE PEAKIMH, MpoucxXoasameii npu snektponu3e pactBopa CoSOy,
Bbruuciure (akTuyeckoe KOJIMYECTBO MeETaylla, MOJYYCHHOTO Ha KarojAe IpPU DJICKTPOIIU3e
Co(NOg)2, eciu 37€KTpOIM3 MPOBOAMIN B TeueHuu 1 4. Beixon merasuia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYMHBI YMECHBIIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.

Ilpumepnsle npakmuyecKkue 3a0aHus 015 IK3AMEHA.

[TpoBecTr aHaM3 BIMSHUS KOHIICHTPAIIMH HA CKOPOCTh XUMHUYECKOW pEeaKIuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00pabOTKy TOJYYCHHBIX JaHHBIX C HCIOJb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHI. Pe3ybTaThl ONTOB MPEACTABUTH B BHJIE TAOTHIIHI 1.

Tabmuua 1
Howmep O0bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S,;03, 10? | mnosienns peaKiuu, 10,
MOJTB/JT MYTH, C ¢t

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 manHBIM TAOJMIEI 1 TOCTPOUTH TPadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPUs, OTIOXKUB Ha ocu adciucc koHHeHTparuioo Na;S;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

Crienathb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIlMU THOCYIb(haTa HATPHsl.




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

[TpomexxyTouHasi arrectanus 1O JAUCHUIUIMHE «XHMHS» BKIIOYACT TEOPETUYCCKHE
BONIPOCHI, IMO3BOJISIIOIINME OICHUTh YPOBEHb YCBOCHHS OOY4YaIONUMUCS 3HAHUW, U
NPaKTUYCCKUE 3a/IaHUsl, BBISBISIONIME CTENEHh CHOPMHUPOBAHHOCTH YMEHHH M BIIaJICHHA,
npoBoauTcs B (hopme 3adera. 3adeT MO JAHHOW AWUCHUIUIMHE MPOBOJIUTCS B MHUCHMEHHOMN
dbopme 1o TecTam.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS 3a4eTAa:

«3aYTEHO» — OOYYAIOLIUICS JEMOHCTPUPYET TIOPOTOBBIH YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMIA: B XOJI¢ KOHTPOJBHBIX MEPONPUATUN OMYCKAOTCS OIIUOKH, MPOSBISETCS
OTCYTCTBUE OTJACIBbHBIX 3HAaHWH, YMEHWH, HaBBIKOB, OOYyYAlOIIMICS WCIIBITHIBACT
3HAUUTENBHBIC 3aTPYAHCHUS MIPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSIMU MPH MX TIEPEHOCE HA
HOBBIC CUTYaIUH.

«HE 3a4TeHO» — OOydalolmuics HE MOXET TI0Ka3aTh 3HAaHUS Ha YpPOBHE
BOCIIPOU3BEIICHUS U OOBSCHEHUS HMH(MOpMAIMKM, HE MOXKET I0Ka3aTh 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
3a/laHue.

IToka3aTe/u U KPUTEPUHU OLIEHUBAHHUS IK3aMeHA:

— HAa OLEHKY «O0TJH4YHO» (5 0amioB) — oOyd4arouuiicss IeMOHCTPUPYET BBICOKUMN
YpOBEHb C(POPMHUPOBAHHOCTU KOMIIETEHIMII, BCECTOPOHHEE, CUCTEMATHUECKOE U TIIyOOKOe
3HaHUE Y4YeOHOr0 MaTepuayia, CBOOOJHO BBHIMOJHSAET MPAKTUYECKUE 3aJaHus, CBOOOIHO
OTepupyeT 3HAHUSIMU, YMEHUSIMU, IPUMEHSET UX B CUTYAIHSIX MMOBBIIIEHHON CIOXKHOCTH.

— Ha OLIGHKY «Xopomo» (4 6anna) — o0y4aromuics AeMOHCTPUPYET CPEAHUI YpOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYCKAIOTCS
HE3HAUMTENIbHBIE OMIMOKHW, 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
JIOITYCKAIOTCS OIIMOKH, TMPOSBISIETCS OTCYTCTBHE OT/ACIBHBIX 3HAHWM, YMEHUH, HaBBIKOB,
00yyaromuicss UCTIBITHIBAET 3HAYUTENIbHBIE 3aTPYAHEHUS MPH ONEPUPOBAHMM 3HAHUAMU U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OLECHKY «HeyHOBJIETBOPUTEJbHO» (2 Oamna) — oOyyaromuicss AEeMOHCTPUPYET
3HaHus He OoJyee 20% TeopeTHYecKOoro Marepuaia, JOIMYCKAaeT CYIIECTBEHHBIE OIUOKH, HE
MOYKET MOKa3aTh UHTEIUIEKTyaJIbHbIE HABBIKU PEIICHUs IPOCTHIX 3ajiau.

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

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

a) OcHoBHas JMTEpaTypa:

1. OcHoBbl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-
M, 2014.-560c.: - (Bsicmee oopa3oBanue: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (nata oopamenus: 14.10.2019). - Tekcr:
AJIEKTPOHHBIN.

2. Komsina, JI. I'. Xumus : yuebnoe nocobue / JI. T'. Konsma, JI. I'. Tapaciok ;
MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 anektpon. ont. auck (CD-ROM). - 3armi. ¢
TUTYIL JKpaHa. - URL:



http://znanium.com/bookread2.php?book=421658

https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcataloques/1/112
3821/21.pdf&view=true  (mara oOpamenus: 14.10.2019). - MakpoodbekT. - TekcT :
ANIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

0) /lonoJiHUTEIbHAS JINTEpaTypa:

1. Mensuuk, H. JI. PactBopsr : npaktukym / H. JI. Mensauk, 3. P. Mymumna, O.
A. Mumypuna ; Marnutoropckuii roc. TtexHuueckud yH-T uM. I. M. Hocosa. -
Marnautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tutysa. 3KpaHa. -
URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1
532656/4027.pdf&view=true (mara obOpamenusi: 14.05.2020). - MakpooObekt. - Tekcr :
3JICKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. Iucnepcusie cuctemsl : npaktukym / H. JI. Mensuuk, 3. P.
Mymmna, O. A. Mumypuna ; MarHutoropckuii roc. Texuuueckui yu-t um. I'. M. Hocosa. -
Marautoropck : MI'TY um. I'. WM. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tuTyn. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1
530463/3850.pdf&view=true (mara oGpamenus: 22.10.2019). - Makpooosekr. - Tekcr :
AIIEKTPOHHBIN. - CBenenus poctymnnsl Takke Ha CD-ROM.

3. Konmsgma, JI. TI. OKuUCIUTENbHO-BOCCTAHOBHUTENbHBIE  peakuud. OCHOBBI
anekTpoxumMu : ydedHoe nmocodue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. - Marautoropck

MITY, 2015. - 58 C. : HIL., TaoI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1
121163/1147 . pdf&view=true (mara ob6pamenus: 14.10.2019). - Makpooosekr. - Tekcr :
ANEKTPOHHBIN. - FIMeeTCs meyaTHbI aHAJIOT.

4. Mumypuna, O. A. Xwumuueckas kuHeTHkKa. COCTOSHHE XUMHYECKOIO
paBHoBecust : mnpaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. Epmopa ;
MarnuTtoropckuii roc. rexunyeckuii yH-T uM. I'. . Hocosa. - Marauroropck : MI'TY um. I
M. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. okpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1
530464/3851.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takxke Ha CD-ROM.

S, Koposun, H.B. O0miast xumusi: y4e0. /Uit TEXHUYECKUX HaIlpaB. U CIEll. By30B
/H.B. KopoBun —9-e u3zn., mepepad.- M.: Beicur. mik., 2007.- 557 c.: un. - ISBN 978-5-06-
004403-4. - TekcT: HETIOCPEICTBEHHBIH.

6. Kpatkuii cipaBouHMK (U3MKO-XMMHUYECKHX BenuuuH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. Pagenp, 3. H. Tumodeena; mom pen. A. A. Papnmens, A. M.
[TonomapeBoit. - 10-e u3z., ucnp. u gomn. - CII6. : Ban ®@enopos, 2003. - 238 c. : mi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIA.

7. N3BecTHst BBICIIMX Y4YeOHBIX 3aBEJCHUHA. XUMHUS U XMMHYECKas TEXHOJOTHUS:
Hay4YHO-TeXHH4Yeckuii xypHai — ISSN 0579-2991.

B) MeToanueckue yKkazaHus:

1. Mumypuna, O.A. DHepreTuka XMMUYECKHX MPOLIECCOB: METOANYECKHE YKa3aHUs K
1ab0paToOpHBIM paboTaM MO JUCHMILIUHE «XUMHUS» U1 00YYaroIIMXCsl BCEX HaIpaBlIEHUN
NOJArOTOBKM W CleUualbHOCTeH JHEeBHOM Qopmbl o0yuenuss / O.A. MumrypuHa;
MarnuTtoropckuii roc. Texaudecknd yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I
U. HocoBa, 2016. — 11 ¢. — TekcT : HEMocpeCTBEHHBIM.

2. Komsama, JIL.I. Xumuueckas TepMOIAMHAMHUKA: METOAMYECKHE YKa3aHUS IS
CaMOCTOSITENIbHOW PabOThl MO AUCHHUIUIMHE «XUMHS» JUIsl 0OYyUYaIOIIMXCsl BCEX HaIpaBICHUN
MOJTOTOBKU U crienuagbHocTelt Bcex ¢opMm oOyuenus / JL.I'. Konsna; Marautoropckuii roc.
texHnueckuid yH-T uM. I'. 1. HocoBa. — MarauToropck : MI'TY um. I'. Y. Hocoga, 2020. — 18
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¢. — TekcT : HelmoCpeACTBEHHBIM.

3. Komsama, JIL.I'. CkopocTh XHUMHYECKHX pPEAKIUA M XUMHYECKOE pPaBHOBECHE:
Metoauueckie yka3aHus K J1IaOOpaTOpHBIM paboTaM MO JUCHUIUIMHE «XHUMHS» IS
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YKa3aHUs U1 CaMOCTOSITENIbHON paboThl MO JUCIHUILINHE «XUMUS» U1 00y4aroIIUXCs BCeX
HAIPaBIICHUH MMOATOTOBKH U CIIEIUAIBHOCTEH Bcex ¢opMm oOydenwus / H.U. Ponuonosa, A.I1.
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MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHBIN.

5. Uynpoga, JI.B. PactBopsl: MeTonyeckas pa3paboTka K J1a00paTOpHBIM paboTaM Mo
TUCHUIUIMHE — «XHUMHA» Ui OOyYaloImMXcs BCEX  HANpaBICHWN TMOATOTOBKU U
crienanbHOCTER Beex popm oOyuenus / JI.B. Uynposa, T.M. KynmukoBa; Maruutoropckuii
roc. Texunueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. Y. Hocosa, 2020.
—41 c. — TeKcT : HeMmoCPeICTBEHHBIH.

6. Uynposa, JI.B. PacTBophl: MeTou4ecKas pa3padoTka K caMOCTOATEIbHOU padboTe
M0 AMCHUIUIMHE «XHUMHUS» IS OOydYaroluXcs IO BCEM HANpPAaBICHUSM IOATOTOBKU U
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Marnuroropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHBbIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOIECCH: METOJMYECKUE YKa3aHUS K
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r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHuoe obecnieuenune

Haumenosanue 110 No norosopa Cpox aciicTaus
JINIICH3U N
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (s kmaccoB)
MS Windows 7 Professional |1 757_17 o1 27.06.2017 27.07.2018
(m1st KITaccoB)




AHAJIUTUYCCKasA CUCTEMaA —

Poccuiickni
nuaekc Hayunoro nutuposanus (PYHIL)

MS Office 2007 Professional |Ne 135 ot 17.09.2007 0eccpovHO

T7Zip CBOOOJIHO  PacHpoOCTpaHsIEeMOe 0ECCPOUHO

FAR Manager CBOOOJHO  PacIpOCTpaHIEMOE 0OECCPOUHO

IIpodeccnonanbupie 0a3bl JAaHHBIX W HHPOPMAIMOHHBIE CIPABOYHbIE

HasBanue Kypca CchplIKa

OJICKTpOHHa 0asa  MEPHOMMHCCKHX| . /idlih eastview.com/

u3nanuii East View Information Services,

HarnmonaneHas UH(OPMAIMOHHO-

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

(Google Scholar)

ITouckoBas cucrema Axamemust Google

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

HNudopmanmnonnas cucrema - Equnoe okHO
JIOCTYIIA K HH(MOPMAIMOHHEIM pecypcam

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

MI'TY mm. I''1. HocoBa

denepanbHOE roCyIapCTBEHHOE

oromkeTHoe  yupexaenue «Denepansubiii|URL: http://wwwl.fips.ru/

UHCTUTYT POMBIIIICHHOM

Poccmiickas Tocynapersennas s /mnvw.rsl.ru/ru/4readers/catalogues/
o6ubamnoreka. Karanoru

DONeKTpOHHbIE  pecypcbl  OMOIMOTEKH

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

9. MaTepuajibHO-TeXHUYECKOE oDecriedeHne TUCIUNINHBI

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obOecreyeHme JUCIHTHUIIIIMHBI BKIIIOYACT:

Tun u Ha3Banue AyAUTOpUHA

OcHaluenue ayuTopun

YueOHble
IIPOBEACHHUSA
JIEKIIMOHHOTO THUIIA

ayIuTOpUH i) 6
3aHIATUN

MynpTUMEIUIIHBIE CPENCTBA XPAHEHUsI, IEpEeaaYn U
NpeACTaBIeHUS UHPOpPMAIUU

YyeOHBlE  ayIUTOPUHU  JJs
NpoBeNeHUs  J1abopaTOPHBIX
3aHATHH, IPyHIIOBBIX u
WHIAUBUYaTbHBIX

KOHCYJIbTallUH, TEKYILEr o
KOHTPOJII U TPOMEXYTOYHOU

aTTCCTalluu

O6opynoBaHue AJis1 BBITOJHEHHs J1a00paTOPHBIX padoT,
XUMHYECKasl I0CYy/la, pEaKTUBBI,
Harmnsiiaeie Mmatepuansl: TaOIHIbI, CXEMBI, TJIAKATHI.

I[ToMemenus s | [lepconanpHble KoMIbioTepbl ¢ maketom MS Office,

CaMOCTOSITEIbHOI paboThl | BBIXOJOM B VMIHTEpHET U C JOCTYNOM B AJIEKTPOHHYIO

o0yvaromuxcs nH(pOpMaIMOHHO-00pa30BaATEIHHYIO cpeny
VHHUBEPCUTETA.

[Momemenuss anst xpaHenwss u |Cremnmaxku,  ceiidppl  ans  XpaHeHUs  yuyeOHOro

poUIaKTUYECKOTO 00opyIoBaHusl.

00CITyKHBaHUS yaeOHoro | MHCTpyMEHTBl  Ois  pEeMOHTa  J1abopaTopHOro

00opyIoBaHUS 00opymoBaHUs.







