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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBiseTca (opMmupoBaHHe (QyHIAMEHTAIbHBIX
3HAHMA B O0JIACTH COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TMIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, ONMUCBHIBAIOIIME CBOMCTBA XHWMHUYECKMX COCIMHEHMH; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX /Il MPUMEHEHUS XUMHYCCKHX 3HAHUM TPH U3YYCHUU
CHELMAJbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAKTUYECKON JeATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType o00pa3oBaTeibHOIl NPOrpaMMbl MOJATOTOBKH
O0akaJjaBpa

Huctmmumaa B1.b.11 «Xumus» Bxoaut B 0a30Byr0 dacTh Onoka 1 oOpaszoBaTenbHOMN
POrPaMMBIL.

Jlist m3ydeHust JUCIUILTMHBI HEOOXOAUMBI 3HAHUS, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3ysbTaTe MOJYYEHHs] CpeaHero (MOJHOro) o0miero oOpa3oBaHUSA IO AUCHUIUIMHAM «XUMUS»,
«®Pu3ukay, «MaTteMaTuKa.

3HaHUS U YMEHHsI O0y4arouuxcs, MOJy4YeHHBbIC MPU M3yYEHUH JAHHON NUCHUIUIMHBI OymyT
HEOOXOAMMBI KM TMpU JaJbHEWIIEM HW3yYeHUHM TaKuX JTUCHUIUIMH, Kak «be3omacHocTh
KUZHEJEATEIILHOCTH.

3 Komnerenuuu odyuaioumerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILIUHBI U
IUIAHUPYeMBble Pe3yJIbTAThl 00y4YeHHust

B pe3ynbrare ocBOGHUS TUCIUILIUHBI «XUMUS» 00yUYaIOLIUICs JOKEH 0071a1aTh ClaeayIomei
KOMIICTCHITHCH

CTpyKTYypHBI 371€MEHT [Tnanupyemsble pe3yabTaThl 00yueHHUs
KOMIETEHIUU
OIIK-4
TOTOBHOCTBIO COYETATh TEOPHIO U NMPAKTUKY JUIsl pELIEHHs] MHKEHEPHBIX 3a]a4
3HaThb - OCHOBHBIE XUMHWYECKUE TIOHATHUS, TIOJIOKEHUS U 3aKOHBI;

- COBPEMECHHEBIC HAMIPABJICHUS PAa3BUTHS HAYYHBIX TCOPHIA;

- METOJI TEOPETHUYECKOTO M SKCIEPUMEHTAIFHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHUU

YMmeTh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepralty IporpaMmbl;

- TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaAMOIPOM3BOJIBHBIX
MIPOLIECCOB B PA3TUYHBIX XUMHUYECKHX CUCTEMaX;

- COYeTaTh TCOPHIO M MPAKTUKY JIJISl PEIICHUS HWH)KCHEPHBIX 3a/1a4
Bnagets - HaBBIKAMHU TPUMEHEHHsS] OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npo¢eCCuOHANBHON IeATETHFHOCTH;

- MPaKTUYECKUMHU HABBIKAMU TEOPETHYECKOTO U IKCIIEPUMEHTAIHLHOTO
HCCIICIOBAHUS B 001aCTH XUMHH




4. CTpyKTYypa U co/iepKaHue TUCUUTILTHHBI
OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUIIbI 144 akaj. yaca!
- KOHTaKTHas paboTa — 72 akaj. yaca:
— ayautopHas — 68 akaj. 4acos;
— BHeaynuTopHas — 4 akaj. Jaca;
- camocrosiTenpHas padora — 36,3 akaj. yaca,
- MOJITOTOBKA K dK3aMeHy — 35,7 akaJ. yaca
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1. XuMuyeckasi TepMOJIMHAMUKA 1 6 6/41 6 - odopmieHue ordyera mo|3amura naboparopuoii |OITK-4
naboparopHOil padoTe; paboTHI. Howmarnee|-3yB
- pelleHue JOMAIHEro 3aJlaHus|3aJaHue Ne 1.
Ne 1; TectupoBanue.
- caMOCTOSTEIbHOE H3y4YEeHUE
y4eOHOW U HAyYHOU JIUTEPaTypBhl.
2. XuMunyeckasi KHHETHKA 1 4 4 6 - odopmieHue ordyera mo|3amUra naboparopuoii |OITK-4
nabopaTopHO# padoTe; paboTHI. Jowmarnee |-3yB
- pelleHue JOMAIHEro 3aJlaHus|3aJaHue Ne 2.
Ne 2; TectupoBanue.
-CaMOCTOSITEIbHOE U3yueHue
yueOHOW U HAyYHOU JIUTEPaTypBhl.
3. PactBOpEI 1 8 8/41 6 - odopmieHme  ordera  To|3amuTa naboparopHoii | OIIK-4
naboparopHoii paboTe; paboTHL. Jowmarnee|-3yB
- pelIeHHE JOMAIHErO 3aJlaHHs |3aJaHue Ne 3.
Ne 3; TectupoBanue.
-CaMOCTOSITETTHHOE U3ydeHHE
y4ueOHOi u Hay4YHOH
JUTEPATYPHI.
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4. JlucriepcHbIE CHCTEMBI 1 4 4 6 - odopmiieHHe  oT4eTa  I10|3ammTa nabopartopnoii | OIIK-4
naboparopHoit padore; pabotsl. TectupoBanue. -3yB
-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHO U HAy4YHOUH
JUTEPATYPHI.
5. OKHCANTENFHO-BOCCTAHOBUTENbHBIE| 1 4 421 6 - odopmiieHHe  OTYeTa  I10|3amuTa nabopartopnoii | OIIK-4
MIPOIIECCHI naboparopHOii padoTe; paboTHI. Howmarnee|-3yB
- pelieHue JOMAIIHETO 3aJaHus|3aJaHue Ne 4.
Ne 4; TectupoBanue.
-CaMOCTOSITEIbHOE U3y4yeHHe
yueOHOU u Hay4yHOU
JUTEPaTypHL.
6. DICKTPOXUMHICCKHE CUCTEMBI 1 8 8/41 6,3 - odopmiieHHe  oTdera IO |3amuTa naboparopuoii |OITK-4
nabopaTopHoil padoTe; paboTHI. JlomaniHee |-3yB
- pElIECHHE OMAIIHEro 3aJaHHs |3aJaHue Ne 3.
Ne 5; TectupoBanue.
-CaMOCTOSITETIbHOE U3ydeHHE
y4eOHOI u Hay4YHOH
JUTEPATYPHI.
HToro mo nucuuILInHae: 1 34 | 34/141 36,3 IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexuuu npoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rie HMMEEeT MECTO IOCIeN0BaTEeIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3IOBOM aTaKW», JEKIUH-KOHCYJIbTAMU, TAE€ TEOPETUUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIIOJIB30BAaThCS DJIEMEHTHI MPOOJIEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpPEeACTaBisieT COOON 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEenoJjiaBaTeyieM TMPUBICUYEHUE AayIUTOPHUH K PEUICHUIO0 KPYIMHON HaydyHOH
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s o0yyaromuxcs. [lomydennas nHdopMalus ycBauBaeTcs Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
MOJTHO PEeAIM30BaTh METOJ MPOOJEMHOro OOYYEeHHs uYepe3 IOCTAaHOBKY IPOOJIeM € TOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTeneH! 0000IIEHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcss B X0Je J1abopaTopHBIX padoT, B X0A€ KOTOPBIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TPEABAPITh UHCTPYKTAXKEM IO MpaBuiiaM Oe30MmacHOi padoThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBISBIEHUS CBsI3€d MEXAYy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMENIas €€ ¢ TEXHOJIOIHed MOYIbHOT0 00ydeHus. BINOIHUB SKCIEpUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
Y CPaBHEHUA.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTH NOTPEOHOCTH K Oyaymiemy camooOpas3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTEIBbHOTO MaTepuaja Mo ydyeOHMKaM M MOcOOusM, YTeHHE M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paOoTa oOydaroUmIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperieHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U TOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIto. [loMuMo 3Toro, oOydaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE NTPE3eHTALUIA.

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



MIPENOIABATEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYyYEHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpOBEepKU. B oTimume OT OOBIYHOTO TECTUPOBAHUS TAKOM CIIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIaH-Kypc «Kak Xumusi o0OBSCHICT U U3MEHSIET OKpy)arommmii Mup». Kypce cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKaIOIIMA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK MAYT XUMHUYECKHE PEAKLMM, KaKHE
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTCsl O LIEHHBIX MPOAYKTAX XMMHUUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKHUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJIEKIIMI U BBINOJHEHUE TECTOBBIX 3aJaHUK C aBTOMATHU3MPOBAHHON MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllylIaresei, B IepByl0 o4epeab 00YyJarolMXcs HEXUMUYECKUX BY30B M (paKylIbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHMS JOMAIIHUX 3a/laHUH.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXKJAOMY pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOpBIE TPEOYIOT TiIyOOKOro MOHMMAHHS HW3YYEHHOro MaTtepuana. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA MyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MaKkcUMaIbHOE
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oayia.

Tecr Ne 1
1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:

a) UCXOIHBIE peareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIC PEareHTHI U MPOIYKTHI PEAKIIUU
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) PHTAJIBIIHS PEAKIIMOHHOM crucTeMbl noBkiiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJICHHE PEAKIIMOHHOMN CUCTEMBI ITOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I:x/Moib
6) H,+4/2 0,=H,0, AH =242 K][/M0J1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas u3 HamMcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe oOpa3oBaHMs Okcunma asora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornotunocs 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEeaKIIMK MIPU CTAaHAAPTHBIX YCIOBUAX U Npu Temmneparype 627°C.

o

BemectBo AH®293  (KIx/Mo1B) S%9s (x/mMonb*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxurte 3HaueHUs sHepru ['m6Oca mpu cTaHAAPTHBIX YCIOBUSX, IPU TEMIIEpaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMnuueckass KUHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—ICCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTI—;e, quBepToe U IIATOC
3amaHusa oneHuBaroTca B 0,5 Oama; miecTtoe, ceAbMOE, BOCEMOE, AEBITOE U JIecsAToe — B 1 Gami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

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

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEaKLUK K MOMEHTY OKOHYAHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kaxk 3anuceiBaeTcs BeIpakeHUE AJI1 CKOPOCTH PeaKluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =k[NOJ*[H20] 6)V =K[NH3][0;] B)V = Kk[NO]‘[H.0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHI/Ie JUTS 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 Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
+
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B | Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YpPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu” + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (11I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBIEHHBIM U3 TUApPOCYIb(para KajlblUsi U BOJBI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeICHUE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelIecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit
2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH
4) THaPONU3 COJei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIeCTOE 3amanus - B 3 Oaia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOATyJALMIO KOJJIOWJA, YAaCTUIBI KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
o0pa3yercs 3016 cynbdara ceunna (II). K xkakomy anektpony J0MKHBI IepeMeIaTbcsi YaCTHUIIbI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanock 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa kanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMUYMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHHUS KMEET MECTO B CIyYae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopuroHMpoBaHus NPUHAIIEKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DIEMEHTHI, HAaXOIAIINECS B CPSIHEH YaCTU MEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUs KUCIOpO/ia a) B BoZie U 0) B MEPOKCH/IE BOJIOPOJa COOTBETCTBEHHO PaBHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciienuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B |1 0asut; TpeThe U 4eTBepToe 3aianusi— B 1,5 0asuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MQ|IMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJie PH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUMHA  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynuTopHas camocrosiTenbHas padoTa 00y4arolnuXcs OCYIIECTBISICTCS B BHJC U3y4YCHUS
JIMTEPATyphl 10 COOTBETCTBYIOLIEMY paslielly ¢ MpopaboTKoW Marepuana; opOpPMIICHHS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHITIOJTHEHHUS JOMAITHUX 3aaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYecKas TepPMOIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6anna; BTopas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIM TIOTJIOUIAETCS PHEpPIus B XOJA€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), momb3ysice
CTaHJApTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WU
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz () = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

a) Hp ® T 15 Oy = H,O () AH =-241,9 x]JIx;

6) 2 CO o T O, ™= 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomamHem 3amaHuu 1Mo TemMe «XHMMHYECKas KHHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTas u nsaras — B 1 6as.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa npopearupyer 30% CO? Bo CKOIbKO pa3 M3MEHATCA CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO MpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6amn; yerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTD; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyrommx coseit moasepratorcs ruapoinusdy: NaSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiinure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/ava orieHuBaetcs B 1,5 6anna; Bropas — B 2,5 6amia; Tpetbst — B 1 6ait.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKAHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAYCHHUS OKHCIUTEIHLHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au + NaCl +0, + H,O

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yroIlell peakiiy, MPOTEKaroIeld MpH paboTe TralbBaHUYECKOTO JJIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTalllla B KaTOJHOM pacTBope, mnpu Kkotopoil DJIC rajapbBaHHYECKOrO HSJEeMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO
BJIQKHOM BO3/yXe.

Onpenenute yObUIb Macchl aHO/A TPU KOPPO3UHM B KUCIOH cpene 3a 20 MHH, €Cll CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacriaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYMHBI YMECHBIIICHHS BBIX0J1a METAJIJIA [0 CPABHEHUIO C PACUYCTHBIM.

KoHTposbHbIe BONPOCHI 10 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoit 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLIME Ha TemaoBoil 3¢ddekt
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Canencrsus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XnMuyeckast KnHeTuka. CKOpoCcTh XMMHUYECKON PEaKLIMK U METOBI €€ PETYIUPOBAHUS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHueckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallMM. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluu.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUis OJJHOKOMIIOHEHTHBIX CHCTEM.

RRO©oOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTtBopb»
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10.
11.
12.

13.
14.
15.
16.
17.
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0.
11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbrl. CniocoObl BbIpa)keHHsI KOHILEHTpPALMUM pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIKs, MOJISIPHASI KOHIIEHTPALIMS SKBUBAJIICHTA, MOJIbHAS A0JISA, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonbl Payns: I (toHomeTrpuueckuit) u 11 (30yTHOCKONAYECKUN U KPHOCKOITUIECKHIA ).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonnast Teopust KUCIOT U ocHOBaHUN AppeHnyca. OCHOBHBIE NMOHSATHSA U IMOJIOKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TeOopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconunanus ciabbix 27eKTpoiauToB. KoHcTaHTa Aricconuanuu.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tunel TUAPOIN3A COJICH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJJIOUI0B.

Koarynsiuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTtposabHbie Bonpocsl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIC
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUi (IpUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHITHAIL.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «BJ'IGKTI)OXI/IMI/I‘-IGCKI/IC CHCTEMBD»

DnexTpoxumMHuueckue cucteMsl. Kinaccupukanus 3JeKTpOXUMHUECKUX MTPOLECCOB.



12.
13.
14.
15.
16.
17.
18.
19.

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

DIIEKTPOABUKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3MmepeHue dIIEKTPOAHBIX MOTEHIHUAIOB. Pl cTaHAApTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B Py HAIPSHKCHUIA.

Ypasuenue HepHcra.

DJIEKTPOJIN3 PACIUIABOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUUECKHE CIIOCOOBI 3aLUTHI OT KOPPO3UU METAILIIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBe/IEHUsI MPOMEKYTOUYHOI aTTecTAlNU
[IpomexxyrouHast — aTTecTalusi HMMEET  LEIBI0  ONPEACIUTh  CTENEeHb  JIOCTHUKEHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/I${ 10 AMCHUIIIIMHE 3a OHpeﬂeHeHHHﬁ nepuon 06y‘IeHI/I${.

a) Ilnanupyemblie pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS

HpOMe)KyTOqHOﬁ aTrrecranmm:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIS pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HCCIICIOBAHUS
B 00JIaCTH XUMHU

Hepeueub meopemudeCKux 60npocoé K IK3ameny.

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHY.

DHepreTuka XMMHUYECKHX ITPOLIECCOB.

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

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

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckass kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi U UCTUHHAs CKOPOCTHU
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

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

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n katanutudeckue cucreMbl. ['OMOreHHBIN KaTains.

. KaranusaTtopsl 1 KaTalIUTHYECKHE CUCTEMBI. | €TepOreHHbIA KaTaJIn3.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO pAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BEIpaXKEHHsI KOHILIEHTPALUU PAaCTBOPOB.

. PacTBopbI a1ekTponutoB. CTeneHb U KOHCTaHTa AJIEKTPOIUTUYECKON TUCCOMauu. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBUE 00pa3oBaHHsS U PAaCTBOPEHUS
0CaJIKOB.

Hucconnanus Boasl. MonHOE pounsseneHue Boasl. pH.

I'mnpomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

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

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.

OKHCINTEIFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA BEUICCTB. KnaccmanauI/m OKHCIIUTCIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
KOMIIETEHINH 0byuenus
24. DneKTpoXUMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusis SIkoou.
26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.
27. DnexTponu3. AHOJHBIA M KaTOIHBIA MPOLECCH IPHU IEKTPOSIM3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buabl koppo3un. CriocoObl 3alIUTHl METAIJIOB OT KOPPO3HH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnsle npakmuyeckue 3a0anus 011 IK3amena:
IIPUMEHUTENBHO K Marepuaty 1. Hamucath >37€KTpOHHBIE YpaBHEHHS AJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C ralbBaHMYECKOrO 3JEMEHTA, €CIM KOHIIEHTPAIUH
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid rufponusa coieit: KsPOy; NaySOs,
MIPOIIECCOB B paznuunbix | ZnCl,.

XUMUYECKUX CUCTEMAX;
- COYeTaTb TEOPUIO U NPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

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

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

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN:

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

6. Hamucath 57€KTpOHHBIE YpPaBHEHMs SJIEKTPOAHBIX IPOLIECCOB, YPABHEHUE CYMMAapHOMU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

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

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

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

9. HammcaTh »JE€KTpOHHBIE YPAaBHEHUS DJICKTPOIHBIX IMPOIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3ytomeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO DIJIEMEHTa, €CIM KOHIEHTPAlUu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [CU*]=1,0 MonB/1.

10. Cynbdat amomunuss Maccoit 36,4 r pacrBopuiu B 100 r Bojbl. [IIOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarh 37€KTpPOHHBIE YpaBHEHHS 3JEKTPOJHBIX IPOLECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3yromel peakuuu, BoIYUCIUTh, DJIC raJbBaHMYECKOTrO 3JEMEHTa, €CJIM KOHIIEHTPAIUH




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

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

13. Onpenenure TepMOAUHAMUYECKYIO BO3MOXKHOCTb IpoTekanus peakuun CaOg) + 2 Cy =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHApTHBIX yCI0BHAX. Paccunraiite Temneparypy Hadaia
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

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

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccuumraiite Temmeparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Hanucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipaoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIN:

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

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

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

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHus peakiuuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monbK.

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

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

23. HaganbHble KOHLEHTPALlMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
paBHsbl 1,8 Mosb/1 SO; 1 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIM K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u mmotHoctho 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Cog; Cry N(H3PO4) 1 N (H0); T.

Bnagets - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnsle npaxmuyeckue 3a0anus 011 IK3amena:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAITPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoit 3pPEKT peakiuy 10 3aJaHHOM TEMIEPATyPbl HE H3MEHUTCS. YKaKUTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C MIOTHOCTHIO 1,84 r/Mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneit noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HadyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJEH?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgCly, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIY U OIPENEIUTE HAIPABIECHUE CaMOIPOU3BOJIBHOIO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX oTeHInanos HJ + H;PO, — J, + H3PO3 + H,0.

7. TlpuBeauTe cXeMbl 3JEKTPOJHBIX IPOLECCOB M MOJEKYJSpPHBbIE YpaBHEHUS pEaKIHii,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAa MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPAaBHEHHMSI 3JIEKTPOJHBIX MPOILIECCOB (aHOA UHEPTHBIN) U
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTuyeckoe KOJIMYECTBO METAIA, MOJIyYEHHOTO Ha KaTo/Ie TPH 3JEKTPOIN3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHUH 1 4. Bbixo/ MeTasuia mo Toky coctaBmi 85%.
YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa 110 CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETUYECKHE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOJIUTCS B opMe IK3aMeHa.

DK3aMeH 10 JaHHOW JUCUHUIUIMHE TPOBOAUTCS B YCTHOM (OpME IO SK3aMEHALMOHHBIM OHIIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMIPOCA U OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamioB) — oOydalomuics JEMOHCTPUPYET BBICOKHIl YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATHUECKOE M IIyOOKOe 3HaHuEe y4eOHOTo
MaTepuaia, CBOOOIHO BBIMOJHSAET MPAKTUYECKHE 3aJaHus, CBOOOJHO ONEPUPYET 3HAHHSIMHU,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CIOKHOCTH.

— Ha OIEHKYy «Xopomo» (4 Oamra) — oOydJarImuics JIEMOHCTPUPYET CpPEIHUN ypOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIE€ 3HAaHHUS, YMEHHS OCBOCHBI, HO JOIyCKAarOTCs
HE3HAYUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH AHATUTHUYECKUX ONepalusx, NepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «Y/JI0BJIETBOPUTEIbHO» (3 Oayuia) — 00y4aroIHiics IEMOHCTPUPYET MOPOTOBbIN YPOBCHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUNA: B XOJ€ KOHTPOJIBHBIX MEPOINPUSATHI JOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OTICIBHBIX 3HAHWUH, YMEHHM, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHbIC 3aTPyIHEHUS MPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU MPHU UX MEPEHOCE Ha HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TEOpeTHYECKOr0 Marepuayia, JOIMYyCKAaeT CYyNIECTBEHHBIC OIIMOKH, HE MOXET I0Ka3aTh
MHTEJJICKTYalbHbIE HABBIKM PEIIEHUS TPOCTHIX 3a/1a4.

— Ha OIICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amn) — oOydarommiicss He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUSA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTieYeHre TN CIUTIIHHbI

a) OcHoBHas JqUTEpaTypa:

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

2. Komsima, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. T'. 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 : 3JIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Mensunuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
Mumypuna ; MarHuToropckuid roc. Texuuueckuii yu-T uM. I'. . Hocosa. - Marnurtoropck : 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. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. Tucnepcusie cuctemsl : npaktukyM / H. JI. Mensguuk, 3. P. MymiuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY wum. T. M. Hocopa, 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 : AJIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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3. Komsma, JI. I'. OxucnuTeapHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI JJICKTPOXUMHUU :
yuebnoe nocodue / JI. I'. Komsina, O. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c. :
Wi, TaoI. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckass kuHeThka. COCTOSIHUE XMMHUYECKOTO PAaBHOBECHUSA :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHHUECKUN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3armn. ¢
THUTYIL. 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 : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

B) MeTonnueckne yKa3anus:

1. Mumypuna, O.A. DHepreruka XUMHUYECKUX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaToOpHBIM paboTaM M0 JUCHUIUIMHE «XHUMHsS» I OOYyYalolmIMXCs BCEX HaIpaBICHUN
MOJIrOTOBKM U cHeluanbHOCcTel AHEBHOM (popmbl 0O0ydenus / O.A. Mumrypuna; MarHuTOropckHii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocoga, 2016. — 11 c. —
TekcT : HenocpeACTBEHHBIN.

2. Komsama, JILI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUS  JUIS
CaMOCTOSITENIbHOW paboThl MO JUCHMIUIMHE «XUMMs» JUld OOy4aroIlMXCsl BCeX HalpaBlIeHUI
MOJTOTOBKM M crnenuaibHOcTel Bcex (opm oOyuenms / JL.I. Komsma; MarHuToropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEAKLMH M XUMHUECKOe paBHOBecHe: MeTtoauueckue
yKa3aHU K JJa0opaTopHBIM padoTaM MO AUCHUIUINHE «XUMHS 7151 00yJaroIuXcs BCeX HapaBICHUN
MOATOTOBKHU U crnienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. Texunueckui yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. —8 c. —
Tekcr : HenmoCpeICTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKUE
yKa3aHus Ui CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» Ui OOYYaroIIMXCsl BCEX
HaIpaBJIeHWW TOJTOTOBKM U croenuaibHocTe Bcex ¢opm oOyuenuss / H.M. Pommonoma, A.IL
ITonomapes; Marauroropckuit roc. texuuueckut yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paboTaMm 110
JUCHUIUINHE «XUMHs» A1 00y4aroluxcs BCEX HalpaBiICHUM MOJITOTOBKU M CHEIMATIbHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Maruutoropckuii roc. Texauueckud yH-T um. . U.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeICTBEHHBIH.

6. Uynposa, JI.B. PactBophl: MeTonmdeckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe 1o
TUCHUIUTNHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpaBJIEHUSM MOATOTOBKU U CIELHMATBLHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Munrypuna; MarauToropckuii roc.
texHnyeckui yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIN.

7. Konsga, JI.I'. KonmouaHsle pacTBOpBI: METOAMYECKHE YKa3aHUs K J1a0opaTOpHON paboTe 1o
TUCHUIUIMHE «XHUMUS» A 00ydyaromMXcsl 0 BCEM HAIPaBICHUSM MOATOTOBKU U CIIEHUATBHOCTAM
Bcex (opm obyuenwns / JI.I'. Komsina, JI.A. bonbsiH; MarHUTOrOpCKuil TOC. TEXHUYECKHA YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekcT : HEemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIUU: METOAMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO IUCIUILINHE «XUMUS» A5 00YyYaIOIIMXCs BCEX HAIpPABICHUN MOATOTOBKU
u crnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIMN.

9. Komsma, JLI. OKHCAMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN M 3IJIEKTPOXUMHUYECKHUE
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MPOIIECCHl: METOIMYECKas pa3padOoTKa K CaMOCTOSITEIBHOW paboTe s 0oOydaromuxcsi Mo BCEM
HaNpaBJICHUSAM MOATOTOBKU M CHEIHAIBHOCTIM Beex (opm oOyuenus / JL.I'. Konsna, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuii roc. rexuudeckuii yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeCTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TIPOLECCHl: METOJWYECKUE YyKa3aHusi K
nabopaTopHoii paboTe Mo JUCHUIUIMHE «XUMHUSA» I OOydYalOHMIMXCS MO BCEM HAalpaBJICHUSM
MOATOTOBKA W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. .
Hocosa, 2017. — 13 ¢. — TeKcT : HenmoCpeICTBEHHBIH.

r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenoanue 110 Ne norosopa Cpox aeiicTsus
JIMIICH3UU
MS Windows 7 Professional (s 15571 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo
7Zip cB00OOIHO pacnipocTpansemoe [10 OeccpovHO
FAR Manager cB000THO pacrpocTpansemoe 110 OECCPOYHO

ITpodeccuonanbHble 6a3bl JAHHBIX H HHYOPMANHOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanue Kypca Ccbuika

DnekTpoHHas 0a3za MEPUOTUYECKUX H3aaHuii East
View Information Services, OO0 «MBHUC»
HanponanbHas — uH(QOPMAIMOHHO-aHATUTHYECKAS
cucrema — Poccmiickuii  mnmekc  wayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PMHII)
ITouckoBas cucrema Axanmemusi Google (Google
Scholar)
WNudopmarnmonnas cucremMa - EjauHOE OKHO
J0cTyna K MHOOPMAIMOHHBIM pecypcam
denepaibHOE  TOCYAApCTBEHHOE  OOKETHOE
yUpeKICHUE «DenepaabHbIi unctutyt|URL: http://www1.fips.ru/
POMBINUICHHOH COOCTBEHHOCTHY

https://dlib.eastview.com/

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

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

Poccuiickas ~ T'ocymapcTBeHHass ~ OubOimoTeka.

https://www.rsl.ru/ru/4readers/cataloques/
Karanoru

DnexTpoHHBIe pecypcbl Oubmuorekn MITY wm.

http://magtu.ru:8085/marcweb?2/Default.asp
T'.U. HocoBa

9. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI

MaTepI/IaJ'IBHO-TeXHI/I'—IeCKOG obOecrieueHue JUCIMITIIMHBI BKIIFOYACT:

Tun u Ha3BaHMe ayUTOpUN OcHallieHue ayuTopun
YyeOHble ayAUTOPUH s MynpTUMEIUIHBIE CpEACTBAa XpaHEHHUS, NepeAauu Hu
NPOBEJACHUS 3aHATUU npeAcTaBlIeHUs HHPOpMaUU
JEKIIMOHHOT0 THIA



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

Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopumn

YueOHbIC ayqUTOPUH IS
MpoBeACHUS JTa0OpaTOPHBIX
3aHSTUH, TPYNIOBBIX H
WHIWBHIYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOIS U
NPOMEKYTOUYHOH aTTeCTaluu

O6opynoBaHue AJ1s1 BBITOJHEHHS J1a00paTOPHBIX padoT,
XMMHUYECKasl T0Cy/1a, PEaKTHBBHI,
Harnsiniaeie Mmatepuanbl: TaOIHIbI, CXEMBI, TUIAKATHI.

ITomemenus nius
CaMOCTOSITEIBHON pabOTHI
oOyuaroniuxcs

maketom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIOM B JJIEKTPOHHYIO

IlepcoHaIbHBIE  KOMIIBIOTEPBI €

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA

HOMCH.[GHI/ISI AJI XpaHCHUA U
PO HUIAKTHIECKOTO 00CTy)KUBAHUS
yueOHOro 000PYAOBAHUS

Cremnnaxu, cef(pl 1711 XpaHEHUsI y4eOHOT0 000pYA0BaHUS
NHCTpYMEHTHI IJIsI peMOHTa J1ab0opaTOpPHOTO
0o0opymoBaHUs.




