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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI UCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HAHMH B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIMX OCHOBHBIE IOHATHS, 3aKOHBl U
3aKOHOMEPHOCTH, OIIMCBHIBAIOLIME CBOMCTBA XMMHMYECKHUX COEJIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX JISi MPUMEHEHHS XUMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHEUUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITENbHOCTH.

2.MecT0 AHUCUMILIMHBI B CTPYKType 00pa3oBare/ibHOM MNPOrpaMMbl MOATOTOBKH
0akajiaBpa

Huctunmmaa b1.b.13  «Xumus» BxomuT B 0a30Byro dacth Oyioka | oOpaszoBarenbHON
MIPOTrpaMMBI.

JInst u3ydeHus1 TUCHUTIMHBI HE0OXOAMMBI 3HAHUS, YMEHUS W BJIaJCHHS, CHOPMUPOBAHHBIC B
pe3ynbraTte TONydeHHUs CpeaHero (TMOJTHOro) oOmero oO0pa3oBaHHs IO AWCHUILIMHAM «XUMUS»,
«Pu3ukay, «MaTemMaTHKay.

3HaHWS W YMEHHS CTYJCHTOB, MOJyYEHHBIC MPU H3yYCHUH JaHHON IUCIUIUIMHBI OyayT
HEoOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KHU3HEACATCILHOCTHY, « IKOJIOTH.

3 Komnerennuu odyuarmerocsi, gopmupyeMbie B pe3y/ibTaTe 0CBOCHHS AUCHMILNIMHBI U
IUIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbrare 0CBOCHUS TUCHUIUTMHBI «XUMHUS» 00ydaromUics JOHKEH 00aaaTh cleayoei
KOMIIETEHIIUEH:

CTpyKTypHBIH 3JIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUH
OK-1
CIOCOOHOCTHIO K A0CTPAKTHOMY MbINLICHUI0, AHAJIM3Y, CHHTE3Y
3HaTh - OCHOBHbIE XHUMHUYECKHE IIOHATHUS, IOJIOXKEHUS U 3aKOHbl B HX

JIOTUYECKON LIEIOCTHOCTH U MOCIIEI0BATEIBHOCTH;

- OCHOBHBIE METOJIbl HAyYHOTO WCCJIEIOBaHUS: AaHAIU3, CHUHTE3 -
[JIABHBIE  TOJIOKEHUS  METOJOJOTMUM  HAy4YHOIO  HCCIEAOBAHUS;
oOuieHay4YHble  METOJbl  NIPOBEACHHUSI  COBPEMEHHOI'O  HAay4HOI'O
VICCJIEJOBAHMSI

YmeTh - TMPOTHO3UMPOBATH BO3MOXHOCTH IPOTEKAHHS CaMOIPOU3BOJIbHBIX
MPOLIECCOB B PA3JIMUHBIX XUMUYECKUX CUCTEMAX;

- peaJIn30BbIBaTh METObl HAYYHOT'O UCCIIEI0BAHUS;

- HCMOJB30BaTh METOJbl AHAJW3a W MBIIUICHUS IPU COCTABICHHUU
Hay4YHOT'O TEKCTa B COOTBETCTBUHU CO cHEU(UKON MpodecCuoHaTbHOM
JESATEIbHOCTH;

- (opMupoBaTh CBOI MHMPOBO33PEHUECKYIO IO3MIMIO B OOIIECTBE,
COBEPIICHCTBOBATH CBOM B3TJISAIBI U YOCKICHUS

Bnagers - HaBbIKAMH TIPUMCHEHHUS OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npoeCcCUOHATBHOM 1eATENbHOCTH,

- OCHOBHBIMHU METOJ]aMH HAYYHOI'O UCCIIEJIOBAHMUS;

- HaBBIKAMU MYOJIMYHON peYr U MHUCHMEHHOTO apTyMEHTHPOBAHHOTO
U3JI0’KE€HUSI COOCTBEHHOM TOUKH 3PEHUS;

- HaBBIKOM aOCTPaKTHO MBICIHUTh, AHAIU3UPOBATh, CHUHTE3MPOBATH
M0JIy4aeMy1o HHPOPMAIHIO.

OK-7
ITOTOBHOCTHI0O K CAMOPAa3BUTHIO, CaMOp€E€aJTu3allui, HCIIOJb30BAHUI0 TBOPYECCKOI0 MNOTCHIIMAJIA
3HaThb ‘ - HOPMBEI KYJIbTYPbI MBIIIJICHU A, OCHOBEI JIOTHUKH, HOPMbI KPUTHUYCCKOT'O




moaxoaa, OCHOBBI METOAOJIOI'MY HAYYHOI'O 3HAHU, (1)OpMI>I aHaJim3a

YmMmern

- pelaTh pacyeTHbIE 3a1a4y IPUMEHUTENILHO K MaTeprally IIpOrpamMmsl;

- aJeKBAaTHO BOCIPHUHHUMAThb HWH(POPMALMIO, JIOTMYECKH BEPHO,
apryMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U IIMCBMEHHYIO pEyb;

- KPUTHMYECKH OLEHUBaThb CBOM JIOCTOMHCTBA M  HEIOCTATKH,
AQHAJIM3MPOBATh COLMAIBHO 3HAYMMbIE IPOOJIEMBI

Bnanets

- HaBbIKAMH TIOCTAHOBKH II€JIH, CIIOCOOHOCTHIO B YCTHOM M MUChMEHHON
peuu JIoTu4eckd 0pOPMHUTH Pe3yabTaThl MBIIUICHUS;

- HaBBIKAMH BBIPAOOTKH MOTHBAIIUH K BBITOJTHEHHFO
poecCHOHALHOM e TEIbHOCTH




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO0mmas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIISIET S 3a4eTHBIX eauHuIbl 180 akas. yacos:

KOHTakTHas padora — 21,5 akaz. yaca:

— aynutopHas — 18 akan. yacos;

— BHeayauTopHas — 3,5 akaj. yaca,

camocTrosTenbHas padora — 149,8 akan. yaca,

MOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca
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1. Xumuueckast TepMOIMHAMHKA 1 1 - 20 - CAMOCTOSTENEHOES H3yUCHHE 3amura KOHTpoJbHOM |OK-1 —3yB
y4eOHOM u Hay4HOji [PA0OTBL. OK-7 -3yB
JUTEPaTYPHI;
- pelieHue KOHTPOJIBHOU
paloTHI.
2. XuMuyeckasi KHHETHKa 1 1 2 20 - odopmieHue oTyeTa IO |3alMra naboparopnoii| OK-1 —3yB
nmabopaTOpHBIM paboTaMm; paboTBI. OK-7 -3yB
-CaMOCTOSITETIbHOE u3ydeHne | 3ammra KOHTPOJILHOU
yueOHOi " Hay4HOI1 | paboTBhI.
JTUTEPaTypHI,
- peleHue KOHTPOJIHOU
paboTHI.
3. PactBopHI 1 2 | 2121 30 - odopmienune otuera 1o |3ammra naboparopHoii| OK-1 —3yB
nabopaTOpHBIM paboTam; paboTBI. OK-7 -3yB
-CaMOCTOSITeTIHHOE U3ydeHne | 3almTa KOHTPOILHOM PaboTHL.
yueOHOi U Hay4yHOU
JTUTEPaTypHl,
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- penieHue KOHTPOJIbHOU
paboTHI.
4. JlucriepcHbIC CHCTEMBI 1 1 2 20 - odopmieHue oryeTa IO |3ammrTa nabopatoproii |[OK-1 —3yB
1a00paTopHBIM paboTam; paboThL. OK-7 -3yB
-CaMOCTOSITEIBHOE u3ydeHue |3ammra KOHTPOJIbHOU
y4eOHO " HAYYHOI | paboTHI.
JUTEPaTYPHI;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCIUTENbHO-BOCCTAaHOBUTEIbHbBIE| 1 1 2 25 - odopmieHune oTueTa  Io|3ammra nadoparopHoii| OK-1 —ys
IIPOLIECCHI nmabopaTOpHBIM paboTaMm; padoTHL OK-7 -3yB
-CaMOCTOSITEIbHOE u3ydeHue | 3ammra KOHTPOJILHOU
yueOHOi U Hay4HOI1 | paboTBhI.
JTUTEPaTypHI,
- peleHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMUYECKHE CHCTEMBI 1 2 | 221 34,8 - odopmieHue oOTueTa  mo|3almra naboparopHoii| OK-1 —3yB
nabopaTOpHBIM paboTam; pabotsl. 3ammura KouTpossHoit | OK-7 -3yB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yaeOHoOM U Hay4YyHOU
JTUTEPATYPHI,
- pelieHue KOHTPOJIBHOU
paloThI.
HToro no aucuuninHe: 1 8 |10/41 149,8 KoutpoabHnas padora,

IK3aMeH

W — B TOM umcre, yackl, OTBEICHHBIE HA pa00OTy B MHTEPAKTHUBHOM (opMme.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce nmpenojgaBaHusi UCHUIUIMHBL  «XUMHUS»  MPUMEHSETCS  TpaJWLMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexumu mpoxoAsAT Kak B HMH(OpMAIMOHHOW (opme, rae MMeeT MECTO IOCIeN0BaTEeNbHOE
U3JIO)KEHUWE MaTepuala B  JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYLIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-6ecepl WM Auaiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUUYECKUUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM JJI CAaMOCTOSATEIbHOIO U3YYEeHHUS], sl TOJTOTOBKU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

B nexnuu MOTyT MCHOJB30BATHCS HIIEMEHTHI MPOOJIEMHOro u3noxeHus. [IpoOnemHas Jexius
HAYMHAETCS C BOIPOCOB, C IOCTAHOBKH IMpPOOJEMBbI, KOTOPYIO B XOJA€ H3JIOXKEHHUS MaTepuana
HEOOXOAMMO  pemuTh. Takas JeKuus npeAcTaBisier co0oil  3aHATHE, Mpeaojararomee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMPUBICYCHUE AayAUTOPUM K PEHICHUIO KPYIMHOM HaydHOMH
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHuH. Ha mpoOrneMHON neKkuuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEM3BECTHOE sl CcTyAeHTOB. [lomydennas mHpopManus yCBaMBaeTCs KaK JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenoJaBaHus AUCUMIUIMHBL «XUMHS» 3aHUMAIOT JIEKLIUH C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO JKCIIEPUMEHTa, KOTOPHIA MO3BOJISIET Hanbosee
[IOJIHO pEeaJIn30BaTh METOJ MPOOJEMHOro OOYy4EeHHs dYepe3 IIOCTAaHOBKY MpPOOJIeM C IOMOUIbIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O M PEaJIbHOT0 3KCIEPUMEHTA, YTO J1a€T BOZMOXXHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MTPE3CHTALIUEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMUTCS C peaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTtax
BBITIOJHSIOTCS TPYIIOBbIE WIM HWHAMBUAYAJIbHBIE 3alaHus To mpoiaeHHoi Tteme. [IpoBenenue
1abopaTOPHBIX padOT HEOOXOAUMO MPEIBAPSATH WHCTPYKTAXKEM IO MpaBUiaM 0e30MacHOi paboTHl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoi pabore
ABIIETCS WX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TEOpeTHYecKoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBISBIEHUS CBsI3€d MEXAYy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHHs (mapHylo paboTy) Tpex BHUJIOB: CTaTHuYecKas Iapa, JIWHAMHU4YecKas Tmapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
CTYIEHTHI (POPMYIUPYIOT 00OOIIEHHBIE BBHIBOJIBI IO CEPUH OIBITOB, UCIIOJIb3Ysl NMPUEMBI aHAJIOTUU U
CpaBHEHUSI.

CamocTrosTenbHass paboTa CTYIEHTOB SIBISETCS OJHUM U3 Hambosee 3(PQPEeKTUBHBIX CPENCTB
pa3BuUTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocrosTenbHas paboTa CTYJIEHTOB
BKJIIOYAET B ce0si camble pa3sHOoOOpa3Hbie (OpMBI yueOHOUM ACSITENHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBeplieHHe o(opmieHHs Ta0OpaTOPHBIX pPabOT, MOATOTOBKA K MPAKTUKYyMY, HU3ydeHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MocoOusiM, YTeHHEe M MpopaboTka
Hay4YHOH nuTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4€TaM, HTOrOBOM aTTeCTalllu.

CamocrosaTenbHass paboTa CTYIEHTOB JIOJDKHA OBITh HampaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YyYEHHUE, Ha IMOJATOTOBKY K JIAOOPATOPHBIM 3aHATHUSM, BBIIIOJHEHHE JIOMAITHUX
3aJlaHui U MOJATOTOBKY K pYyOeXKHOMY M 3aKIIIOUHUTENbHOMY KOHTpouto. [ToMuMO 3TOrO, CTYIEHTHI
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbLHOM pabOThl B BUJIE MTPE3ECHTALIHIH.

CamocTtosTrenbHas paboTa CTYIAEHTOB MO JUCHUIUIMHE «XUMUS» BKIIOYACT PELIeHHE 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTMBHOTO  XapakTepa MO  alIrOPUTMY,  IPEATIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeieHUH pyOeKHOTO U 3aKIIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 331a4aMHU, CTOSIIIIUMHU
nepeJ MperojaBaresieM, sSBISIOTCA: BBISIBJICHHE CTENEHH MPaBUIBHOCTH, 00beMa, INIyOUHBI 3HAHHIA,
YMEHUH, HAaBBIKOB, IIOJIY4CHHBIX IIPU M3YYCHMM Kypca Hapsay C BBIABICHUEM CTEICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATb C HOBBIMU
dbopmamu koHTpons. CrTyaeHTaM MpeasiaraloTcsi TECThl M 3aJaud B JJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepku. B oTimume oT OOBIYHOTO TECTUPOBAHMS TaKOil Crocod
KOHTPOJISI TO3BOJISIET CTYACHTAM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

[Tnan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W J1aOOpaTOpHBIM paboTaM, TECTHI I
TEKYIIET0 KOHTPOJIS, BOMPOCHI JIJII UTOTOBOTO KOHTPOJIS BBUIOXKEHBI JIJISI CAMOCTOSITEIbHON paOOTHI
oOyyaromuxcs Ha oOpazoBarenbHoM mnopTaie PI'BOY BO «MarHutoropckuii rocynapcTBEHHBIN
TexHu4eckuil yuusepcutet um. I'.1. HocoBay.

B nononHenun x Kypcy «XuMHM» OOydYarOUIMICS MOXET HMPOMTH B AUCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi oOBSCHIET U U3MEHsIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHayaldbHOE MPEACTABIEHUE O XUMUU M €€ pOJM B JKU3HU YEJIOBEKAa U
obmectBa. OH cocTouT U3 ABYX yacteil. [lepBas M3 HUX paccKa3bIBAaeT O TOM, KaK XMMHsI OOBICHSET
OKPYKalOIIMKA MHP: KaK YCTPOEHBI BEIIECTBA, IOYEMY M KaK MAYT XUMHYECKHE PEaKLHUH, KaKHe
BEILIECTBA OIPEIEISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh MOCBSILIEHA MPUKIATHBIM aCIEKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOLIECTBA U YIYyYIlAaeT MOBCEAHEBHYIO KHU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUSA OyAyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BHUJICO-JIEKIMIA U BBIITOJIHEHUE TECTOBBIX 33/IaHU C aBTOMATU3UPOBAHHOW MPOBEPKOMH
pE3yNbTaTOB U TBOPYECKUX 3aJaHUil ¢ mocienyrimuMm oOcyxkaeHuem Ha ¢opyme. Kypc susercs
001eo0pa3oBaTeIbHBIM, HE TPEOYeT CIIeUaIbHON MOATOTOBKH U PACCUUTAH Ha IHUPOKYIO aYAUTOPHUIO
cllyliaresiei, B MepByIO Ouepellb CTYACHTOB HEXMMHUYECKHX BY30B M (DaKyJIbTETOB W JIIOJCH, YXKe
MIOJIYYMBIIUX BbICIIEE 0OOpa30BaHUE, HO JKEJNAKLUX OOJIbIIE Y3HAaTh 00 OKpYXAloLleM MHpEe U
MOBBICUTH CBOM O0IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CaMocrosTenbHas pa60Ta CTYACHTOB MOAPA3ACIIACTCA Ha ayAUTOPHYIO, KOTOpass MPOUCXOAUT
KakK BO BpEM:A na60paT0pHI)1x 3aHﬂTHfI, TaK W Ha INIAHOBBIX KOHCYJIbTAMAX, U HAa BHCAYIAUTOPHYIO,
MNPpOUCXOAAINYI0 BO BpEMA IMNOATOTOBKHU CTYACHTAMH OTYETOB IIO0 J'Ia60paT0pHI>IM 3aHATUAM H
BBIITOJTHCHHA JOMAIIHUX KOHTPOJIBHBIX pa60T.

AynutopHas caMocTosiTelbHass paboTa O0O0ydYaroIMXCs IpeArnoyiaraeT MPOXO0XKJIEHUE
TECTUPOBAHUSA MO KaXJAOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TOHMMAaHHUS W3YYEHHOTO MaTrepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpenaraercs YeThlpe BapuhaHTa OTBETOB, CpeIu
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISAETCS IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «Xumudeckas TEPMOAMHAMUKA». MEPBBIC MIECTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaia.

TecT Ne 1



1. Ilpu paccMOTpEeHMM XUMUYECKON PEAKIIUH cuUcCmeMd O3HAYAET:
a) HCXOJHBIC PearcHThI
0) NPOAYKTHI XUMUYECKOW PEAKIIUI
B) PEaKLMOHHBIN cocy]
I') MCXOJIHBIC PEareHThl U MPOAYKTHI PEaKIIu’

2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKH MAaTEMAaTUYECKH 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)

0) K=R/Na r) AU= Q-W

3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKLIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu orpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTemMbl yMeHblaeTcs (AH< 0)
I') AaBJICHUE PEAKLIMOHHOMN CUCTEMBI ITOBBILIAETCS

4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 101,3%"
0) AH®298 r) AHcr
5. Kakwe u3 npuBeAEHHBIX PEAKIHH IBISIOTCS SHI0TEPMHUUCCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K][xx/mMonb
06) Ho+4/2 02,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I»x/mMonb
r) 1/2Hx+1/2 1=HI, AH = 26 K]I/Mob

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe oOpa3oBaHHs okcuia azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO
0) N+1/202=NO r) NH3+5/202=2NO +3H:0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) Mo peakuuu :
CuO ) + C (rpagur) = CU () + CO (1), mormotumnock 22 k/[k TEmIoTHI.
DHTanbnus 00pa3oBaHUs OKCUAAa MeIH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hus peakuuu  NiO ) + C (pagur) = Ni  + CO (. Ompenenute BO3MOXHOE HArpaBiICHHE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUy IPU CTAaHAAPTHBIX YCIOBUAX U NpH Temieparype 627°C.

BemectBo AH298 (K]JIx/MoiB) S°98 (Jx/Monb*K)
NiO —239,7 38
C (epadur) 0 5,74
Ni 0 29,9
CO 1105 1974

B otBere ykaxkure 3HaueHHUs sHepruu ['mOOca mpu cTaHAAPTHBIX YCIOBHSX, NMPH TeMIepaType
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 u3MeHsieTcs YHTPONHS PU Pa3NI0KEHUH KapOoHaTa KalbIus?
a) YBEITMINBACTCS B) HE yMEHBIIIACTCSI
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxius:
2KCIOs3 (tB) —2KClI (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B MPSIMOM HaIlpaBJICHUU B) HE MOXET MTPOTEKATh
0) B 0OpaTHOM HaIpaBJIECHUU T') HE 3HAI0

XuMuueckass KHHETHKA



B Tecrax mo teme «XuMHYecKas KHHETHKa»: IIEPBOE, BTOPOE, TPETbE, YETBEPTOE U IISATOE
3ajJaHusa oneHuBaroTca B 0,5 Oata; mectoe, ceAbMOE, BOCBMOE, AEBATOE M JecAToe — B 1 Oami, a
oJMHHAAIaTOEe — B 2,5 Oajia.

Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS
a) XUMH4ecKasi TepMOJUHAMUKA
0) TEPMOXHMHUS
B) XMMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKOH peaKIuu — 37O ...
a) BpeMs, 32 KOTOPOE MOJHOCTHIO PACXOYETCsl OJJTHO U3 UCXOHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH B
enuunie odbeMa
B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKLIUK K MOMEHTY OKOHYAHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?
a) Mop 1 ¢t
0) Oe3pa3mMepHas BETUYHHA
B) MOJIB? C
4. Or xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIBI PEaruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) 0T 00beMa peaklIMOHHOTO CocyAa
5. CocrosHME  XMMHMYECKOTO  pPAaBHOBECHUS  OOpaTUMBIX  IPOLECCOB  KOJMUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIIEHTPALUSMH IIPOIYKTOB peakLuu
0) SHepruei aKTHBHU3aIUN
B) KOHCTAHTOI paBHOBECHS
6. Kaxk 3anuceIBaeTcs BhIpaKeHUE AJI1 CKOPOCTH peaKliuu
4NO @ +6H0=4NH31)+50:
a) V=K[NOJ*[H20] 6) V=K[NHs][02] B)V =K[NO]*[H20]°
7. Kak 3anmmercst BeIpaskeHHe Uil KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]?
6) Ke = [C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bplBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peakuun?
ayl E %

.
6) 2 } 2

A
y 3
—y A

XOJI peaKInu

B) 3

v

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300PAKEHHOW HA TUarpaMMe K Borpocy 87
a) 9K30TEepMUYECKasl peakims

0) SHIOTEepMHUUECKAs PEaKITUs

B) peaKlysl OMUCHIBAET COCTOSIHUE PAaBHOBECHS

10. PaBuoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMENIaeTcs BIEBO.



a) MpY TTIOHWKEHUHU TEMIIEPATYPHI

0) Iy MOBBIIICHUHU TEMIIEPATYPhI

B) IIPH TIOBBIIIICHUH JaBICHUS

11. [ns peakuuu Cw) + 2 H 2 ) = CH 4 () mpu HEKOTOPO# TemrepaTrype KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBeCHas KOHIIEHTpAmMs BOAOpoJa paBHa 1,2 Moib/n. BeluuciauTe HCXOAHYIO
KOHIICHTPALIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B tectax mo Tteme «PacTBOphI»: HEpBOE 3ajJaHUE OLCHUBACTCA B 1 0ai; BTOpOE, TPEThE,
4yeTBEpPTOE, MATOC M IIECTOC 3agaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JEBATOE M AECITOC — B
0,5 6amna.

Tect Nel

1. Ins ypaBaenus peakiun Cu SOz + KOH —... cokpameHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHIIE
1) 2K* + S04* = K2S04
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4+ 20H" = Cu(OH)2{ + SO
4) Cu?* +20H" = Cu(OH)24
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2) 2 3) 11 4) 13

4. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIEITOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NPUTOTOBIEHHBIM M3 THUApOCyiIb(dara KajablMsg M BOJIBI, CyMMa
K03((HULMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOLMAIIMY PACTBOPEHHOIO BELIECTBA — ATO

13 2) 4 3)5 4) 6
6. PactBopuMocTh OKkcamaTta cepebpa pasHa 3,27-107 r/ 100r H20O. Onpenenurte NpoOM3BENEHUE
pactBopumoctu Ag2C204

1) 5:107'2 2)1,16-10® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJMYECTBA BeUIeCTBa K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BElIeCTBA K 00BEMY pacTBOpa
8. K calGpIM 371€KTponuTaM OTHOCHUTCS ...

1) ruApOKCHI aMMOHUS

2) THIPOKCHU KaJTUs

3) XJIOpU KaabIIHs

4) MapraHIoBas KUcJIoTa
9. V3BeCTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMEThH IIEJIOYHYIO WIM KHUCIYIO CpELy.
[IpuunHO# 5TOTO ABIAETCA ...

1) snektponus cosen
2) IUCIIPOTIOPIIMOHMPOBAHUE COJIEHt
3) ruapaTHpoBaHHUE COJCi



4) ruapoaus conei

10.3nauenune PH uuctoii Boas! npu 25°C cocrasuser

D1 2)7 3)0 4)10

Marnuroropckuii Texuudeckuii yausepcuret um. I'.J1.Hocosa

I[I/ICl'lepCHbIe CHCTEMbI

B tecrax mo Teme ((I[I/ICHepCHBIC CUCTCMBD». IICPBOC, BTOPOC, TPCTHC U YCTBCPTOC 3aJaHHA

OLIEHUBAIOTCA B 1 Oayl1; mATOE U IIeCTOE 3aaHus - B 3 Oaa.

4.

Tect Nel

VKaxKuTe pa3Mepsl YaCTHIL KOJUIOUTHBIX CHCTEM

1) wmenbme 1 oM

2) ©Oonbmre 100 HM

3) ot 1umgo 100 am

Kakie WOHBI CIMOCOOHBI BBI3BATh KOATYJISAIHIO KOJUIOW/A, YACTHUIEI KOTOPOTO HMEIOT
THIOJIOKHUTEIBHBIN 3apsia?

1) KaTuOHBI

2)  aHHOHBI

3)  moJsIpHBIC MOJIEKYIT

JIJ1st KaKOTO BJIEKTPOJIUTA OPOT KOATYJISIUU KOJIOM/IA C MOJOKUTEIBHO 3apssKEHHON YacTHUIIEH
JIOJIKEH OBITh HAUMEHBIIAM?

1)  xmopum Kajus

2) cynbdar Kanus

3) oprodocdar kanus

Mui1ieia 30151 HIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI-

KaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aTopa?

1)  xuopun xenesa (111)

2) Bom;a

3)  rUOpOKCHI Kaus

ITpu B3aumopeiictBuu 20 ma 0,001H wutpata cBunuma (1) ¢ 10 mn 0,02H cynwsdara xanus
obpasyercs 3016 cynbdara ceunna (11). K kakoMy s1ekTpoay AOKHBI TepeMeniaThCsl YaCTHITbI
JMCTIEpCHOM (a3bl mpH 3eKTpoun3e?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHSI

2) K Katomy

3) kaHomy

B nBe xon0b1 HanmuTo Mo 50 MIT 301 THIPOKCUAA Kene3a. [t Toro yToOb! BbI3BaTh KOATrYIISALIUIO
305151 oTpedoBanock 100aBUTh: B nepByto — 5,3 Mi 1H pactBopa xnopuaa xanus; B APYryro —
18,7 mn 0,001H pactBopa ¢ocdara Harpus. Belumcnure mnopor Koarymsiuud KakJIoro
DIIEKTPOJINTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Ttecrax mo teme «OKHCINTEIRHO-BOCCTAHOBUTEILHBIC MMpoHECChI»: MEPBOC, BTOPOC, TPETHE,

4eTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ain; ceapmMoe  BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 0aJIOB.

Tect Ne 1

1. OKuCIUTENH — 3TO aTOM, MOJIEKYJIa WJIM HOH, KOTOPHIH ...

1) yBenMuHMBaeT CBOIO CTEIIEHb OKUCIICHUS
2) TPUHUMAET AJICKTPOHBI
3) oTmaer CBOM JJIEKTPOHBI



2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...
1) HelTpasbHBIC ATOMBI IPEBPAIIAIOTCS B MOJIOKUTEIIbHO-3aPSKEHHBIC HOHBI
2) TOJOXKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuIaTEIbHBIN 3apsi HOHA YBEITMYUBACTCS
. I3 mpencraBiieHHbIX HIDKE peakiunii K OBP nucnponopuroHupoBaHus MPUHAIICHKUT ...

1) S+ 2HNO3 = HS04 + 2NO
2) 2H,0; =2H,0 + 02
3) Mg+ S=MgS
4. K BoCCTaHOBUTENSM OTHOCATCH ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHbIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICSCKOM CHCTEMBI
5. CrerneHn OKUCIIEHUSI KUCIIOPO/Ia &) B BOZE M 0) B IIEPOKCHJIE BOIOPOIA COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCJION Cpejie, BOCCTAaHABIUBAETCA 1O ...
1)  xatmona Mn?
2)  manraHaT-nona MnQO4?—
3)  okcuma mapranmna (1) MnO

[98)

7. B peakuuu, nporekatomieir mo cxeme Cr.Sz3 + KNO3z 2 KoCrOs + KzSOs + NO okucienuro
MO/IBEPraroTCsl CASAYIOUIUE STIEMEHTHI ...
1) aszorucepa
2)  cepau XpoM
3)  XpoM u a30T
8. Cymma k03¢ PUIMEHTOB B peaklnu, puBeIeHHOH B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakipn KMNnO4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTpongn'{ec1cne CHUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘IeCKI/IC CUCTCMBD». TICPBOC, BTOPOC H IIATOC 3aJaHUIA
OIICHUBAIKOTCS B 1 6ann; TPEThC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaia.

Tecr Nel
1. DnexTponHBIN NOTEHIHUAT ONPEAEISIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) BonbumMana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro snementa MQIMQgSO;||CuSO4|Cu mpu cranmapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpomyKkTsl 00pa3yroTcsl Ha KaToJie IPH AIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpPOJ
4. VYxaxuTe CyMMY KOX(P(QHIMEHTOB B ypaBHEHHH dJIEKTPOIM3a pacTBopa HuTpaTta meau (11)
1) 12
2) 11



3) 10
4) 8
5. Kakags w3 mnpuBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
CaMOTIPOM3BOJILHO B MPSMOM HarpaBJIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bpluuciure Maccy INHMHKA, MOJYYEHHOTO NpU BJIEKTpoiH3e Cyiabhara IUHKA, KOTOPHIHA
npoBoauiIn B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-104
2) 0,05
3) 0,013
4) 6,7-1073
7. IlpuBemuTe CXEMBI OHIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOEC YpaBHEHHE pEeakIuH,
NPOTEKAIOIICH TPU DIICKTPOXMMHUYECKONH KOPPO3WH TrayibBaHomapbl Zn|Mg B CEpHOKHCION
cpexne. B orBeTe ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

peakuuii  IpOTEKaeT

BaeayautopHass camocTosTelIbHAs paboTa 00ydJaromuXcsi OCYIICCTBISICTCS B BHJIC MU3YyUCHUS
JUTEpaTyphl IO COOTBETCTBYIOIIEMY pa3lieldy C MpopabOTKON marepuana; opopmIIeHHsS OTYETOB IO
71ab0opaTOPHBIM padOTaM U BBITOJIHCHUS JOMAITHUX KOHTPOJIBHBIX PabOT 1O TEMaM.

BapuaHT 1oMalHeil KOHTPOJIBLHOI PadoThI

BAPUAHT Ne 1

CHCTeMAa 3JIEMEHTOB
CTpOeHHue aToMa

TEMA 3AJIAHUE
3aganue 1. OKOHYAHWE SIEKTPOHHOU (GOPMYIHI ....68%6pY. Vikaxute
TIONOKEHHE DJIEMEHTa B MEPUOJMUECKOH CHCTeMe: TMepHoJ, TPyTy,
Tema 1. TOATPYIIy, Ha3BaTh dIeMeHT. COCTaBbTE HIEKTPOHHYIO (GOPMYITy aToMa
Iepnonnueckasi | dleMeHTa. YKaKUTe dJIEKTPOHHOE CeMEeHCTBO, METajl MM HEMETAJl.

CocraBpTe  3JEKTpOHHO-Tpaduueckyro  Qopmyny  Aus
AJIEKTPOHOB B HOPMAaJIbHOM COCTOSIHUU.
3aganue 2. VYka3aTb Bce KBaHTOBbIE 4YHCJA [UIsl DJIEKTPOHOB,
OTBEYAIOMIHX CIIEYIONIEH 2IeKTPOHHOM dopmyrte Sp°

YKa3aHHBIX

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BelIECTB

3aganue. CocTaBbTe ypaBHEHMsI peaklUi, IPU IOMOIIHA KOTOPBIX MOKHO
OCYILIECTBUTD CJIEYIOLINE MTPEBpPAILEHUS
Zn — ZnO — ZnClz — Zn(OH)>—Naz[Zn(OH)4]

Tema 3.
Xumuueckas
TePMOAUHAMHUKA

3aganue 1. lna peakuun FesOsx) + Hor = 3Fe0k) + H2Or) ompenenute
BO3MOXKHOE HANpaBJIEHWE CAMOINPOU3BOIBHOIO TEUEHHWS pPEaKLUUU TpU
CTAaHAAPTHEIX YCIOBHAX U mpu Temmeparype t =1227°C, ecrm TemmoBoit
3(heKT 10 3aJaHHOI TeMIepaTypbl He U3MEHHTCS.

VYKaxure: a) BbIICIACTCS WM TIOIJIOLIAETCS SHEPrHs B XOfe peakiuu; O)
NPUYHHY HAWICHHOTO W3MEHEHWs SHTpONWM. Paccuuraiite Temmieparypy, Npu
KOTOPOH YCTaHABIIMBAETCS pPABHOBECHE U TIPOUCXOIUT CMeHa 3Haka AG.
3ananue 2. Boruncimure TeruioBod ekt peakimm 3Fe3Osi) + 8Alk) =
4AI0s3k) + 9Fek), MOMB3YSCh CTAHAAPTHBIMH SHTAIBITHSAMA OOpa3OBaHHs
pearupyroimx BeriectB (npwiokeHne 3). CKOJIbKO TEIJIOThI BBIIEIHUTCS
(mornotuTcst) Mpu 00pa3oBaHUH BelliecTBa Fe B kommdectse 56 1?7

3ananme 1. TemneparypHblii KodpduuueHT peakiuu paseH 2,5. Kak




Tema 4.
XumMuueckas
KHHETHKA U
XMMHYECKoe
paBHOBecHe

U3MEHUTCS CKOPOCTh PEaKIUu: a) MpHU MOBBIIMIEHUU TeMneparypbl ot 60
1o 100°C; 6) npu oxJaxkaeHUH peakunoHHou cmecu oT 50 mo 30°C?
3ananmue 2. /[ oOpatumoit peakiuu FesOsx) + Hor = 3FeO) + H20(
3alUIINTE BbIpa’KeHHE KOHCTaHThI paBHOBecus: AH®, kJ[x =+ 69,8.
[TpennoxuTe crocoObl yBEIHUCHUSI KOHIICHTPAIIUH MPOJTYKTOB PEAKIIUU.

Tema S. PacTrBopbl

3apanmue 1. B 180 mut Bogsr pactBopeno 20 r cynbdaTa MapraHia.
[Momyunncs pactBop ioTHOCTHIO 1,101 /M. Beraucnurte MonspHyto,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMHA U MaCCOBYIO JOJIIO
pPacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJIIPHBIE
YpaBHEHUS PEaKLMi B3aUMOJCHCTBUSA B paCTBOPAX MEXKY:

Bi2(SOs)3 m NaOH;  FeCls u H2S;
NH4OH u MnCly; H2SO4 u Ba(OH):>.
Baganume 3. CocTaBbTe MOHHO-MOJCKYISPHBIE M  MOJIEKYJISPHBIE

ypaBHeHust ruapoausa cojieir NaxSiOs, ShClz, Rb2SO4. Kakoe 3naucHue
pH (>7, <7) umer0T pacTBOPBI TUX COJICH?

Tema 6.
OKHCINTETbHO-
BOCCTAHOBHUTEJILHEIE
CBOHCTBA BellleCTB

3aganue. MeTo0M 3JEKTPOHHOTO Oananca nmoadepute Ko3(hHUIIMSHTHI B
YPaBHEHUSX, YKOKUTE€ OKHCIHUTENb M BOCCTAHOBHTENb, HAIMIINTE
AIIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCIICHHUS U BOCCTAHOBIICHUS
H3PO3 + KMnOs + H2S04 = H3PO4 + MnSO4 + K2SO4 + H20

CuSO4 + H3PO2 + H20 = CuH + H3PO4 + H2SO4

Tema 7.
DJIeKTPOXMMHUYECKHE
CHCTEMBI

3aganue 1. Jlng ranpBaHUYECKOTO  dJIEMEHTa, OOPa30BaHHOIO
TUTACTHHAMU u3 METaJUIOB
Zn u Ag , IOrpyXeHHBIX B PACTBOPHI UX COJIEH C KOHILIEHTpaluel HOHOB
METAJUIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO DJICMEHTA;

2) HAMUIIUTE YPaBHEHHS SJICKTPOIHBIX MPOLECCOB M TOKOOOpa3yroIiei
peaximm;

3) paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTaBbT€ YpaBHEHMsI DJIEKTPOJHBIX IPOLECCOB (aHOJ
UHEpPTHBII) U MOJEKYISpHOE ypaBHEHHE PpEaKLUH, MPOXOASIIeH Ipu
AJIEKTPOJIN3E pacijiaBa WM pactBopa aekTponuta pacruiaB CaCls .
Bbrluucnute Maccy Merayuia  BBIACTMBIINETOCS Ha  Karoje, €cld
AJIEKTPOJIN3 MPOoBO M TipH cuiie Toka A =10,0. B Teuenue Bpemern = 2,5
4.Beixon metamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe€ YpaBHEHHS DJJIEKTPOJIHBIX IPOLIECCOB U
MOJIEKYJISIPHOE ypaBHEHHE peaKIuu, IpoTeKaroei npu
AIIEKTPOXUMHUYECKON KOPPO3UH raipBaHonapel: Pb - Sn

a) B KUCIIOi cpefie;

0) B aTMOc(epe BIaKHOTO BO3AyXA.
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KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUJIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padota. Tertora.

[TepBbIii 3aKOH TEPMOTMHAMHKH (BBIBO/).

OHTaNBNUA KaK (YHKLIHUSA COCTOSHUS CUCTEMbI. DHTANBIINS 00pa30BaHMs BEIIECTBA.
TeroBoit >@dextT xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOM A(deKT

XUMHYECKOM pCaKkuu.

Tepmoxumust. 3axoH ['ecca.
CrnenctBus u3 3akoHa ['ecca.
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OHTponus Kak (PyHKIUS COCTOSIHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOITMHAMUKH.

Oneprus ['nb6ca.

Hanpasienue caMonpon3BOJIbHOIO NIPOTEKAHUSI XUMUYECKUX PEAKLIUMN.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYecKasi KHHETHKA»

Xumuyeckast KnHeTuka. CKOpoCcTbh XMMHUYECKOM pEaKIUU U METOBI €€ PEryJIMpOBaHUsL.
BriusiHue KOHLIEHTpaK Ha CKOPOCTh XUMHUYECKON PEeaKLUU (3aKOH JIEHCTBYIOIIUX MACC).
Bnusiaue Temneparypsl Ha CKOPOCTh XuMHuueckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas quarpaMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apnep.

Karanuruueckne CUCTEMBI.

BistHue xaranusaropa Ha CKOPOCTb XMMUYECKON PEaKLUU.

['oMOreHHBIil U TeTepOreHHbIN KaTaJn3.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOIO PaBHOBECHS.

Cmemenue xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BnusiHue KoHIIEHTpanuu, JaBiICHUs U TEMIIEPATypPhI.

®da30BbIC PABHOBECHS.

®a30BbIe AUarpaMMbl AJis OJJHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBopr»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopbl. CnocoObl BbIpaXEHHS KOHILIEHTPAllMM pacTBOPOB (MaccoBast [J0Js, MOJspHas
KOHLEHTpaLusl, MOJISIpHAsl KOHLEHTpaLKs SKBUBAJIEHTa, MOJIbHAS JI0JISl, TUTP).

Konnurarusssle cBolicTBa pacTBOpoB. MneanbHblil pacTBOp.

3axonsl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonuueckuii 1 KpHOCKOMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMM AppeHuyca. OCHOBHBIE MOHATHSA U IOJOXEHUS TEOPUU
Appennyca.

Jucconmanus KHCIOT, OCHOBAaHMW W COJIEH C TOYKHM 3pEHUS HOHHOM Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanui. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Jucconmanus ciadbix 31eKTpoiauToB. KoHcTaHTa Aricconuaii.

3akoH pa3basienus OcTBaibaa.

Peaxiiuu nonHOro oOMeHa MEXy dJEKTPOJIUTaMH (Ha TPUMEpPEe peakiuii oOpa3oBaHus cI1aboro
JIEKTPOJINTA, OCAJKA U rasa).

IIpou3sBeneHne pacCTBOPUMOCTH.

HonHoe npounsseaeHne Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN OKA3aTENH.

I'maponus coneit. Tunsl rupon3a conen.

KonuuecTBeHHbIE XapaKTEPUCTUKH NIPOLIECCA THIPOIN3A.

@DakTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIH3A.

KonTposabHbie Bonpockl 10 TeMe «/lucnepcHblie cucreMbn)

I'eTreporennsie cmecu. JlucnepcHbie CHCTEMBI.
JucnepcHocth. Knnaccudukanuu AUCTIEPCHBIX CUCTEM.
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Konnounneie pactBopsl. JInopunbHbie U THOGOOHBIE KOJUIOUIBI.
Crioco0b! mosyueHus KOJTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CcTOWYMBOCTD KOJUIOMAHBIX cucteM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsiust KOJTOUTHBIX paCTBOPOB 3JIEKTPOIUTAMH.
ITpaBumno lyneue — 'apau. Koarynupyromas crnocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUTHBIX PaCTBOPOB.
DJeKTpUYeCcKre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OCHOBHBIE IOHATHUS TEOPUHU OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil.
OKHCINTEILHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA BCIICCTB.

Baxneiime okMCIUTENN U BOCCTAHOBUTEIH.

Tumbl OKMCIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTCHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumMudeckue cucteMbl. Kiaccudukanus 31eKTPOXUMUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, IPOTEKAKOUIME HA TPAHULIE pa3jena «MeTajll — pacTBOP».
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne SIEKTPOAHBIX MMOTEHIMATIOB. Psii  CTaHAApTHBIX 3JEKTPOJIHBIX MOTEHIIMAIOB.
CBoiicTBa METANIOB B COOTBETCTBUU C UX TOJIO)KEHUEM B PsIIy HAIPSHKEHUI.

VYpasuenue HepHcra.

DIIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O6benunenHbll 3akoH Dapazest. Beixoa mo Toky.

Kopposus metannos. Knaccudukaiiys KOppo3nNOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJIHOE OKHCIEHHE METajlla U KaTOJAHOE BOCCTAHOBIICHHE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3almuTa METaIoB OT KOPPO3HH.

3amuTHBIEC TOKPBITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAaHUYECKUH JIEMEHT.

XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XUMHUYECKUE UCTOUHUKH TOKA. TOTIMBHBIE 2JIEMEHTHI.



7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOM aTTecTAluU

HpOMe)ICYTOqHaH arrecragus HUMEET IICJIIBKO OIMPCACIINUTD CTCIICHb JOCTHXKCHUA
3aIJIaHUPOBAHHBIX PE3yJIbTATOB OOYYEHMs] MO KaKIOW NUCHUIUIMHE (MOJIYIIO) 3a OIpeaeieHHBIN
nepuoJi 00y4eHusI.

a) Ilnanupyemble pe3y/jbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTANNH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3yiabTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTEIO K

a0CTPAKTHOMY MBIILIEHUIO, AHAJIHU3Y, CHHTE3Y

3HaTh - OCHOBHBIE XMMHUYECKHUE IOHSITHS, Ilepeuenv meopemuueckux 6onpocos:
MOJIOKEHUS W 3aKOHbl B HUX 1. OcHOBBl XUMHUYECKOH TEPMOAMHAMUKHU: CHCTEMa, TEPMOJUHAMUYECKUE TMapaMeTpbl
JIOTUYECKON LIEJIOCTHOCTHU u CHCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [1epBbIil 3aKOH TEPMOIMHAMUKH.
MIOCJIEI0BATEIbHOCTH; 2. DHepreTHkKa XUMHYECKUX MPOLIECCOB.
- OCHOBHBIE METOJbl HAY4YHOrO 3. Dutanmenus. 3akoH ['ecca U clieACTBHSI U3 HETO.
UCCIICOBAHMS: aHAJIU3, CHUHTE3 - 4. Durponus. YpasHenue bonbumana. Bropoii u Tpetuii 3akoHbl TEPMOJUHAMUKH.
[JIaBHBIE TIOJIO’KEHUS METOJ0JIOTUU 5. Dueprus ['u60ca. HanpaBieHus: XkMUYECKUX MTPOIECCOB.
Hay4HOI'0 M CCJIEI0BAHMS; 6. Xumuueckas kuHeTHka. CKOpocTh XUMHUYECKOW peakuuu. CpenHsis U UCTUHHAs CKOPOCTH
oOuieHay4YHble METOJIbl IPOBEACHUS peakuuu. Kunetnueckas kpupasi.
COBPEMEHHOT0 HAy4yHOTO 7. CKOpOCTb peakLMM U METOJIbl €€ peryJIupoBaHHMsL.
HCCIENOBAHUS 8. BimsiHHMe Temmneparypbl Ha CKOpocTh peaknun. [Ipasmio Bant-T'odda.
9. DHeprus akTHBalLUU. AKTHBUPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.
10. KaTtanu3aTopsl ¥ KaTaJUTHYECKUE CHCTEMBI. | OMOTEHHBIN KaTajus3.
11. KatanuzaTopsl ¥ KaTaJUTUYECKUE CUCTEMBI. | eTeporeHHbIi KaTanus.
12. Xumnueckoe paBHOBecre. KoHCTaHTa XUMUYECKOTO PaBHOBECHSL.
13. Cmemenue xumuueckoro pasHoBecus. [punmun Jle Hlarense.
YmeTs - INIPOTHO3UPOBAaTb BO3MOYKHOCTb Ilpumepnvle npakmuyeckue 3a0aHuA.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 1. Onpenenure TEPMOIMHAMUUYECKYIO BO3MOXKHOCTH TpoTekaHus peakiuu CaOg) + 2 Cuy =
IIPOLIECCOB B paszmuuHbIX [ = CaCs ) + COr), AHr = 460 x>k mpu cTaHaapTHBIX yclnoBUsaX. Paccunraiite TeMneparypy Hadana

XUMHUYECKHUX CHCTEMAX;

- peanu30BbIBaTh METOJbl HAYYHOI'O
UCCIICI0BAHMS,

- UCHOJb30BaTh METOJbl aHAIU3a U
MBIIIJIEHUS]  [PU  COCTaBIICHUU
HAy4YHOT'0 TEKCTa B COOTBETCTBUU CO
cnenuukoil  mpodeccuoHanbHOM
NESTENbHOCTH;

- ¢dbopmMupoBath CBOIO
MHUPOBO33PEHUYECKYIO TO3MIMIO B

peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaC)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

2. Onpenenute TEPMOAMHAMUIECCKYIO BO3MOXHOCTh nipoTekanus peakiuu 2 Cly () + 2 H2O() =4
HClw + Oz (), AHr = 115,6 x/Ix npu cTanaapTHBIX ycioBusx. Paccumraiite Temmneparypy Havanga
peakmun, ecan S(Cl2)=223 [Ix/mons K; S(H20)=189 [x/mons-K; S(HCH= 187]x/momnsK;
S(02)=205 x/monb-K.

3. Onpenennre TEPMOIUHAMUYICCKYIO BO3MOXKHOCTEH MpoTekaHus peakiuu CSy ) +3 Orpn=
=CO; (n + 2 SO2 (1), AHr = -1075 /I mpu cTaHAapTHHIX yclaoBHsAX. PaccuuTaiite TemmnepaTypy
navana peakuuu, eciu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JTrx/monbK.




CTpyKTypHBIii

[Tnanupyemble pe3ynabTaThl

DJIEMEHT OneHouHble CpeacTBa
KOMIIETEHINH 0byuenus
o0IecTBe, COBEPIICHCTBOBATH CBOM 4. Peaknus uaeT mo ypaBHeHuto: 2 Ho () + Sz () = 2 H2S(). HauanpHas koHIEHTpanus Bogopoia
B3TJISIBI U YOSIKICHUS 2 Moub/11, ceprl 1,5 Moinb/i1. Onpenenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEaKIIMA K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

5. Ompenennure TEPMOAMHAMUUYECKYIO BO3MOXKHOCTh MPOTEKAHUS peakiuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ) + 2 SO (1), AHr = -890 x/[)x npu cTaHIapTHBIX YCIOBUAX. Paccumraiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Ix/monbs K; S(ZnO)= 44 Ix/monb K;
S(S02)=248 JTxx/moab-K.

6. HauanpHbIEe KOHIIEHTPAIIMU UCXOTHBIX BemecTB B peakiuu: 2 SOz () + Oz () = 2 SO3 () Ob1IH
paBusl 1,8 Monb/1 SO2 u 2,4 Moinb/n O2. Bo CKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
koraa rnpopearupyet 0,8 mosn/in SO2?

Biagers - HaBBIKAaMHU NMPUMEHEHHUS OCHOBHBIX 1. Kakue u3 cienyromux cojeir moasepratotcs ruapoiusy: NaxSiOs. Cu(NOz)2. KBr?
XUMHYECKHX 3aKOHOB B | CocTaBbTe HMOHHBIC M MOJICKYJSIPHBIE ypaBHEHUS THJPOJU3a COOTBETCTBYIOIIMX cojiel. Kakoe
npodeccuoHanbHOM nesTenbHOCTH; | 3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIeH?

- OCHOBHBIMM METOJAMH HAy4HOIO 2. 3omb ruApoKcHaa Maraus nonydeH myrem cmemmBanus 0,02 i 0,011, pactBopa MgCl, u
HUCCIIeI0BaHUS, 0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsig 4acTUI[ MOJYYEHHOTO 30Ji1 U HAMUIINTE
- HaBbIKaMHU MYOJIMYHOM peun Hu | PopMyily ero MULEIUIBL.
MMCEMEHHOTO apryMEHTHPOBAHHOTO 3. PaccuuTaiiTe AMEeKTPOABIKYILYIO CUIy U ONpEEIUTe HalpaBiIeHHE CaMOMPOU3BOIBHOTO
W3JIOKEHUST COOCTBEHHOW  TOYKH | MPOTEKAHUS PEAKIMU TIPU CTAHJAPTHBIX YCIOBUSAX, HWCIONB3ysS 3HAYCHUS OKHCIHTEIHHO-
3peHus; BOCCTaHOBUTENbHBIX MoTeHnuanos HJ + H3POs — Jo + H3PO3 + H20.
- HaBBIKOM a0CTPAaKTHO MBICIIHTD, 4. TlpuBemuTe CXEMBI 3JIEKTPOJIHBIX MPOIECCOB M MOJEKYIISAPHBIC YPAaBHCHHS PEaKIIH,
aHAIIM3UPOBATh, CHHTE3UPOBATH | IPOTEKAIOIINX TPH JIEKTPOXUMHUYECKOH Koppo3un rajgpBanonapsl Co/Ni: a) B kucio# cpene; 6) Bo
MoJTy4aemMyro nH(opmaIuio. BIIa&XXKHOM Bo3nyxe. Omnpenenure yObUTb MacChl aHOJIA MPU KOPPO3UU B KHUCIION cperae 3a 20 MuH,
€cII CKOpPOCTh Koppo3uu coctasmia 0,01 r/4.
5. CocTaBbTe 3JEKTPOHHO-HOHHBIC YPABHEHUS DJICKTPOJIHBIX MPOIECCOB (aHOJ WHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE PEaKIMH, TMPOUCXOoIduiel mpu siaexTponuze pactBopa CoSOs,
Bbruncnute (QaxTuueckoe KOJIWYECTBO MeTallja, IMOJYYEHHOTO Ha KaTole MpH DJIEKTPOJIu3e
Co(NO3)2, ecnu d1eKTpoaM3 MPOBOAMIN B TedyeHHH | 4. Bbixon MeTamia mo Toky cocraBui 85%.
YKakuTe BO3MOXKHBIC MPHYMHBI YMEHBIIICHUS BBIX0/[a METaJIa TI0 CPABHEHHIO C PACUYCTHBIM.
OK-7

TOTOBHOCTHIO K CAMOPAa3sBUTHIO, CAMOPpEATIU3aAllUH, HCITIOJb30BAHUIO TBOPYECCKOI'0O MOTCHIIHAJIA

3HaTh

- HOpMBI
OCHOBBI

KYJIbTYpPbI
JIOTUKH,

MBIIUICHYS,
HOPMBI

Hepeueub meopemuidecKux 60onpocoe:
1. PaCTBOpLI. CnocoObl BBIPAKCHUS KOHICHTPAIUN paCTBOPOB.




CTpyKTypHBIii

[Tnanupyemble pe3ynabTaThl

DJIEMEHT OneHouHble CpeacTBa
KOMIIETEHINH 0byuenus
KPUTHUYECKOTO  TOJX0Ja, OCHOBBI 2. PactBopbl 2nekTponuToB. CTENEHbh U KOHCTAHTA 3JIEKTPOJIUTHUECKON AUCCOIHMAMU. 3aKOH
METOJIOJIOTUM  HAy4yHOrO 3HAHUS, pa3basnenusa OcTBanbaa.
(dbopMbI aHaTM3a 3. Jluccoumanusi KUCIOT, OCHOBaHUH, coseil. AM(OTEpHbIE 3JEKTPOIHUTHI.
4. PactBopumocTb. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHHUS U PACTBOPCHHS
OCaJIKOB.
5. Juccounanus Boabl. Monnoe nmpoussenenue Bojsl. pH.
6. T'mpponus coneit. CTerneHb U KOHCTAHTa THAPOIN3A.
7. Jucnepcubie cuctemsl. Knaccudukanus. JInopwibabie 1 TH0()OOHBIC KOJIOU B,
8. CtpoeHue KOUIOUIHBIX YACTHII.
9. Koarynsmus KOJUIOHIHBIX PaCTBOPOB.
10. OkucnuTenbHO-BOCCTAHOBUTENbHBIE CBOWCTBA BemiecTB. Kiaccudukanus OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH.
11. Dnexkrpoxumudeckue cucteMbl. 3akoHbl Dapajes. DNEeKTPOHBIN MOTEHIIUA.
12. T'anpBannueckuii aeMent Janusns SIkoou.
13. DneKTpOXUMHUYECKHE CUCTEMBI: ANEKTPOJIU3 paciuiaBoB. [IpuMenenune anekrponusa.
14. DnexTponu3. AHOIHBIM U KaTOIHBIM MPOIECCHI MIPHU IIEKTPOJIH3E pacTBOpOB. [IpumeHeHue
AIIEKTPOJIN3A.
15. Kopposus. Bunsl kopposuu. Crioco6s! 3alIUTHl METAJIIIOB OT KOPPO3HH.
YmeTh - pemiath  pacueTHble  3aauu Ilpumepnvle npakmuyeckue 3a0aHuA.
MIPUMEHUTEITEHO K Marepuaty 1. HamucaTh 531€KTpOHHBIE YpaBHEHMs 3JIEKTPOAHBIX IIPOLIECCOB, YPABHEHHE CYMMApHOM
MIPOrpamMmbl; TOKOOOpa3ytomeil peakiuu, BeIYUCIUTh DJ[C ralibBaHMUYECKOTO 3JEMEHTa, €CIM KOHIEHTPalUu
- aJIEKBaTHO BOCIIPHHMMATH | HOHOB MeTaJuIoB paBHEL: [Al**]=0,001 moms/m1, [C0%*]=0,1 Moms/m.
uHpOpMaIHIO, JIOTUYECKH BEpHO, 2. Hanucath MOHHBIE M MOJIEKYJISpHBIE ypaBHEHUs peakiuil ruaponuza comneit: KsPOs; NazSOqy;

APryMEHTUPOBAHO M SICHO CTPOWTh
YCTHYIO U IMCBMEHHYIO PEYD;

-  KPUTHYCCKH OLCHUBATH CBOH
JOCTOMHCTBA )51 HCAOCTAaTKH,
AHAJIIN3UPOBATh conuaJiIbHO

3HAYUMBIC HpO6JICMBI

ZnClo.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYISPHOW U MOHHOM opmax:
Al(OH)3 + NaOH —, K>,CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:
K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaSO3 + H20 —.

6. Hanwucarh 53JI€KTpOHHBIE YpPAaBHEHMs SJIEKTPOIAHBIX IPOILIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3yromei peaknuu, BeMUCIUTh JJC raapbBaHWYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH
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MOHOB MeTaLIoB paBHbL: [Mn?*]=0,01 moums/x1, [Au*]=0,1 Momb/m.

7. 3aKOHUNTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
NH;OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

8. HammcaTh ypaBHEHUS peakiuii THApOJin3a B MOJIeKyIsipHOM U noHHOM Buje: Alo(SO0a4)3, KCI,
NaxSOs.

9. HamucaTp 3JE€KTPOHHBIC YPAaBHEHHUS 3JEKTPOIHBIX IMPOILECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIEHTPalUH
FIOHOB METaJIoB paBHEL: [ZNn?*]=0,01 momns/m, [CU*]=1,0 Moms/m.

10. Cynbdat amromunus maccoir 36,4 r pactBopuin B 100 r Boabl. IlnoTHOCTE mOTy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hamucarp 51€KTpOHHBIE YpaBHEHHUS SJICKTPOAHBIX IMPOIECCOB, ypaBHEHHUE CYMMapHOU
TOKOOOpa3yromei peakunu, BeMUCIUTh J/IC raqpBaHHYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
MOHOB MeTa/lIoB paBHbL: [Mn?*]=0,01 moums/1, [Ag*]=1,0 Mo/

12. 3aKkOHYUTH YpaBHEHHUS pEaKLUi, HAIIMCAB UX B MOJIEKYJISIPHOM U MOHHOM BHJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Hanucath ypaBHEHHUs peakiuii rujposn3a B MojekyisipaoM u noHHom uje: CrCls, NaNOs,
K2COsa.

14. CocraBbTe ypaBHEHUS OKHCINUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKIIHIL:

K2Cr207 + NaxSO3 + HaSO4 —, KMnO4 + NaNO2 + H20 —.

15. Tomorennas peakmus mpoTekaer mo ypaBHeHmto Hx ) + b ) = 2 Hly. Havanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo Ckombko pa3 HM3MEHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoaa?

Bnanets

- HaBbIKAMU TIOCTAaHOBKU  IIEJIH,
CIIOCOOHOCTBIO B YCTHOW H
MUCBMEHHOM  peud  JIOTMYECKH
0(QOpPMUTH pe3yNIbTaThl MBIIIJICHUS;

- HaBBIKaMH BBIPAOOTKH MOTHBAIMH
K BBINIOJIHEHUIO MPO(eCcCHOHAIBHON
JESTEHOCTH

Ilpumepnvle npaxmuyeckue 3a0aHuUA.

1. dnst peaxkuuu CHy () + CO2 ) = 2 CO () + 2 Ha (1) onipeiennute BO3MOXKHOE HAMpaBJICHHUE
CaMOIPOM3BOJILHOTO TEYEHMs pPEAaKLUUU IMPH CTAHJApTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, ecnm TemnoBoit G PEKT peaknuy 10 3aJaHHON TEMIepaTypsl He H3MEHHTC. YKaKHUTe: a)
BBIJICJIICTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakiuu; 0) NMpUUMHY HAaWJACHHOTO WU3MEHEHHUs
sHTponuu. Paccunraiite TeMiepaTypy Hadajaa peakiuu.

2. BeIpa3uTe yepe3 KOHLEHTPAlUU PeareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOIUX peaklui
Nowy + 3 Hary = 2 NH3p), AH = -92,2 x]JIk. YkaxuTe HalpaBICHHE CMEMICHUS XUMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) IpU MOHMWKEHUH TEMIIepaTyphl, €ClI JaBJIeHHE OCTOSAHHO; 0) mpH
MOBBIIICHUH JIABJICHMSI, €CIIM TEMIIEpAaTypa NOCTOSHHA.
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3. CkoJIbKO MUUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mi
norpedyercs as npurorosienus 2 i1 0,25M pactopa?




0) Ilopsaiok nMpoBeAeHUs1 MPOMEKYTOUHOM ATTECTALIUM, MOKA3ATEeJ I U KPUTEPUHU OLIEHNBAHUSA:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHWM, W TPAKTUYECKUE 3aJaHus,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHH U BIAJACHUN, IPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH N0 JaHHOW JUCHUIUIMHE TPOBOJAUTCS B YCTHON (pOpMeE MO SK3aMEHAI[MOHHBIM OUJIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA'

— Ha OIICHKY «OTJHYHO» (5 6amioB) — oOydaromuiics AEMOHCTPUPYET BBICOKHI YpOBEHBb
c(OpMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOe U IIyOOKOe 3HAHUE Y4eOHOTO
MaTtepuaia, CBOOOJHO BBIMOJNHSACT MPAKTHYECKHE 3aJaHusi, CBOOOJHO ONEpUPYET 3HAHHIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOHOCTH.

— Ha OLEHKY «xopomo» (4 Oamia) — oOydarouuics IEMOHCTPUPYET CpPEIHUM YPOBEHBb
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAalOTCs
HE3HAYUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHMS NpPU AHAIMTHUYECKUX ONepalusix, NmepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLICHKY «Y/AOBJIETBOPUTEJIBLHO» (3 Oayuia) — 00yJaronuiics JeMOHCTPUPYET TOPOTOBBIH
ypOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMH: B XOJI€¢ KOHTPOJBHBIX MEPOIPHUAITHI HOMYCKalOTCS
OmMOKH, TPOSIBIACTCS OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HAaBBIKOB, OOYyJaIOMIMKACS
UCIBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHHUS TpPU ONEPUPOBAHUM 3HAHUAMU M YMEHUAMU TPU HX
MEPEHOCEe Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEeY/10BJIETBOPUTEILHO» (2 Oamna) — o0yJaromuics 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TEOpPETHUECKOTO MaTepuaia, JIOMYCKAaeT CYIICCTBCHHBIC ONIMOKH, HE MOXET I0Ka3aTh
MHTEJUIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIETBOPUTEIbHO» (1 Oaiun) — oOyJaronuiics He MOKET TTOKa3aTh 3HAHUS
Ha YpPOBHE BOCHPOM3BEICHUS U OOBACHEHUs MHPOpPMAIMH, HE MOXET M0Ka3aTh MHTEJUICKTyalbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYeHUe TN CIUIIIHHbI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6Hoe nocobue / JI. I'. Konsana, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 2JIEeKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) JlomoJiHUTeIbHAA JIUTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuTOropckuii roc. Texuuueckui yu-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIN. -
Caenenus goctynHsl Takxe Ha CD-ROM.

2. Mensuuk, H. JI. Tucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 2. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. T. U. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIA. -
Ceenenus goctynHsl Takke Ha CD-ROM.
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3. Komsma, JI. I'. OxucnuTeabHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI JJICKTPOXUMHUU :
yuebnoe nocodue / JI. I'. Komsina, O. P. Mymuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c. :
Wi, TaomI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIA. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHUE XMMHYECKOTO PAaBHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mymiunaa, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHHYECKHN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arun. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumus: yde0. Il TEXHUYECKUX HAmpaB. U crell. By30B /H.B.
Koposun —9-e u3a., nepepad.- M.: Beic. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEACTBEHHBIN.

6. Kparkuii crnpaBoyHMK (U3HKO-XUMHUYECKUX BenuuuH / coct.. H. M. bapon, A. M.
[Tonomapesa, A. A. Pagaens, 3. H. Tumodeea; mox pexn. A. A. Panens, A. M. [Tonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEACTBEHHBIN.

7. V3BecTrs BBICHIMX YYE€OHBIX 3aBEJCHHH. XWUMHUS M XUMHYECKash TEXHOJOTHS: HAyIHO-

texHuueckuii xypHai — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreruka XUMHUYECKHX IIPOLIECCOB: METOJMYECKHE YyKa3aHUS K
na0opaTopHbIM paboTaM MO JUCHMIUIMHE «XHUMHA» A8 0O0ydarolMXcs BCEX HaIpaBiIeHUN
MOJITOTOBKH U CHEIHMAIbHOCTEN JHEBHOU Ppopmbl 00yuenus / O.A. Mumrypuaa; MarHuTOTOPCKHA roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIMN.

2. Komanma, JLI. Xwumunyeckas TepMOAMHAMUKA: METOJMYECKHE  YKa3aHUsA  JJIs
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUSA» Uil O0OyYarolIMXCs BCEX HaIpaBJICHUMN
MOJrOTOBKM M crnenuanbHocTed Bcex (opm oOyuenus / JLI'. Komsma; Marauroropckuit roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
Tekcr : HenmoCpeACTBEHHBIN.

3. Konsma, JI.LI. CkOpOCTh XUMHYECKUX PEaKIUi U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHMs K JJaOOpaTOpHBIM paboTaM MO AUCHUILIUHE « XUMHUS» JUIsl 00Y4aroLMXCsl BCEX HANpaBICHUH
MOATOTOBKHU U crienuaibHoCcTel Beex ¢popm oOyuenus / JI.I'. Konsiga, E.B. Tapactokx; Marautoropckuit
roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. -8 c. —
Tekcr : HemoCpeACTBEHHBIN.

4. PogmuonoBa, H.M. Xumuueckas KHHETHKAa. XUMHUYECKOE paBHOBECHE: METOAMYECKHE
YKa3aHUs JUISl CaMOCTOSITENIbHOM paboThl MO JUCHMIUIMHE «XHUMHS» A 0O0ydaroIUXcsl BCeX
HanpaBJIeHUH NOArOTOBKM M crenuainbHocTe Bcex ¢opm oOyuenus / H.M. Ponmonoma, A.Il
[TonomapeB; Maraurtoropckuii roc. Texundeckul yu-T uM. I'. M. HocoBa. — Maruuroropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbI.

5. Uynposa, JI.B. PactBopbl: Mertommyeckas paszpaboTka K Ja0OpaTOpHBIM paboTam Mo
TUCHUIUIMHE «XUMUS» 1751 00y4yaromuXxcsi BCEX HAIMpPaBICHUN MOATOTOBKH M CHEIMAIBHOCTEH Bcex
dbopm obyuenns / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. Texunueckuit ya-t um. [. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — TekcT : HEnocpeACTBEHHBIMN.

6. Uympora, JI.B. PacTBopel: MeTommueckas pa3paboTKa K CaMOCTOSTEIBHOW padoTe 1o
TUCHUIUIMHE «XHUMUS» A 00ydyaromMXcsl 0 BCEM HAIPABICHHUSM MOATOTOBKU M CHELHUATbHOCTAM
Bcex Qopm obyuyenus / JI.B. Uymposa, D3.P. Mymiuna, O.A. Mumypuna; MarHutoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. M. HocoBa, 2017. — 26 c. —
TekcT : HemoCcpeACTBEHHBIM.

7. Konsna, JL.I'. KonnouaHele pacTBOpBI: METOIMUECKHE YKa3aHUs K JabopaTOpHOH padoTe 1o
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TUCHUIUTNHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpaBJIEHUSM MOATOTOBKU U CIELHMAIBLHOCTAM
Bcex Gopm oOyuenus / JLI'. Komsina, JILA. bonbsiH; MarHUTOTOpCKHUil TOC. TEXHUYECKUN YH-T UM. [ .
N. Hocoa. — Maruautoropck : MI'TY um. I'. M. Hocosa, 2017. — 9 c. — TekcT : HenocpencTBEHHbIN.

8. Komsana, JI.I'. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC PEAKLUU: METOAMYECKHE YKa3aHUS K
nabopaTopHoit paboTe Mo AUCHUIUINHE «XUMHUs» AJi1 00y4YarolXCcs BCEX HAIMPaBICHUN MOJITOTOBKU
u crneuuanbHocTell Bcex (opm oOyuenust / JL.I'. Komsma, E.B. Tapaciok; Marautoropckuii roc.
texuudeckul yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
TekeT : HenocpeICTBEHHBIMN.

9. Komsma, JIL.I. OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE pEAKUUU U DBJICKTPOXHUMHUYECKUE
MPOLIECCHl: METOJIMYecKash pa3paboTka K CaMOCTOATENIbHOM paboTe [uisi 00ydarommxcs MO BCeM
HAINpPaBIICHUSM TOJITOTOBKU U CTeHAbHOCTAM Beex Gopm obyuenus / JL.I'. Komsna, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuii roc. rexundeckuiit yH-T um. I'. . HocoBa. — Marautoropck : MI'TY
uM. I'. V1. Hocosa, 2017. — 41 c. — TekcT : HenocpeCTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE IIPOILECCHI: METOJWYECKHE YKa3aHus K
nabopaTopHoii pabore Mo JUCHUIUIMHE «XHUMHUSA» A OOydYalOHMIMXCS MO BCEM HAalpaBJICHUSM
MOATOTOBKM W CIEUHUATBLHOCTSIM Bcex ¢dopm oOyuenus / O.A. Mwumypuna, H.M. Pomuonora;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. .
Hocosa, 2017. — 13 ¢. — TeKcT : HemoCpeICTBEHHBIH.

r) [Iporpammuoe o0ecieuenne u UHTEpHET-pecypcebl:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMIICH3UN

MS Windows 7 Professional (s 15571 o 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional |y 757 17 o1 27.06.2017 27.07.2018

(m1st KITAccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpodHo

7Zip cB00OHO pacnpoctpansemoe 10 OECCPOUHO

FAR Manager cB000THO pacnpocTpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMBI
HasBanwue kypca CchblliKa

DOnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutupoBanus (PUHII)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmanuonnas cucrema - EgwHoe 0OKHO
JI0CTYIa K HHGOPMAIIMOHHBIM pecypcam
denepanbHOe  TOCYJAPCTBEHHOE  OFOJKETHOE
YUPEKICHUE «DenepanbHbIi uncrturyt|URL: http://www1.fips.ru/
MIPOMBIIIIICHHOW COOCTBEHHOCTH»
Poccuiickas ~ T'ocymapcTBeHHass ~ OubOimoTexa.
Karanoru
DnexTpoHHBIe pecypcbl Oubmuoreku MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

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




9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIINHBI

MaTCpI/Ia.HBHO-TeXHI/I‘ICCKOC obOecrneucHue JUCIMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

Y4ueOHbIE ayIUTOPHUHU IS
MPOBEJICHUS 3aHATUN
JEKIIMOHHOT'O THUIIa

MynbpTUMenuiiHBIE CPEACTBA XpaHEHHWs, Mepenadyu Hu
npeJcTaBieHUust HHPOPMALUU

YueOHbIC ayIUTOPUH IS
pOBECHHS Ta00PaTOPHBIX
3aHSITUH, TPYIIOBBIX U
WHMBUIYaIbHBIX KOHCYJIbTAIIHH,
TEKYIIETro KOHTPOJS U
IPOMEKYTOUYHOU aTTECTAIUU

O0opynoBaHue 17151 BBINOJHEHUS J1a0OPaTOPHBIX padoT,
XUMHYECKas [10Cy1a, pEaKTHBHI,
Harnsgasle MmaTepuansl: TaOIUIbL, CXEMBI, I1JIAKATHI.

Ilomemenus s
CaMOCTOSITEIBHON pabOTHI
00yJarIuxcs

[lepconanbubie kommbroTepel ¢ makerom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIOM B DJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA

HOMGH_IGHI/I?I JJI1 XpaHCHUA U
NPOPHIAKTUIESCKOTO 00CTYKHBaHUS
y4eOHOTro 000py10BaHUS

Cremnaxu, cei(sl 111 XpaHEHUsT y4eOHOTO 000pYA0BaHUS
WHCTpYMEHTHI JJIsI peMOHTa J1abopaTOpPHOTO
000py0BaHMUS.




