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Pabouas mnporpamma cocraBiena Ha ocHoBe OI'OC BO mno HampaBieHHIO NOATOTOBKH
15.03.06 Mexarponuka # poOOTOTeXHHKa, yTBepxkaAeHHOro npukazoM MOuH P® ot 12.03.2015 r.
Ne 206.

PaGouas mporpaMma paccMoTpeHa W oxoOpeHa Ha  3aceJaHMM  KaQeapel  XHMHH
« 23 » cenrsibps 2016 r., npotokon Ne 2.

3as. Ka(be,upoﬁi/'// AL ‘Qé -/ HJL Mepsnuk

PaGouass mnporpamma ox00peHa METOAMYECKOW KOMHCCHEH MHCTHUTYTa €CTECTBO3HAHHS H
cranfapTH3aimu « 26 » centsops 2016 r., mpotokon Ne 2.

Ipencenarens / N.IO. Me3un

CoriacoBaHO:
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/

PaGoyas nporpamma cocTaBjeHa:
/ O.A. Mumypuna

Peuensenr: JIOLIeHT Kadeapbl NMPUKIAJHOH H
TEOpeTHYECKOH (PU3MKHU, K.X.H., JOLEHT

Ci@i/;b// ~ /B.A. JlozopoB
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Jlara, No
Ne Kparkoe conepxanue IIPOTOKOJIA [Toamuce
n/m HaseL UL H3MEHEHMS/ IOTIOTHEHUSI 3aceaHus 3aB.Kkadenpoii
Kadeaphl '
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METOIUYECKOTO ¥ | mporokos Ne 1 5/4» L El Je

HH(OPMAIIMOHHOTO 00ecHeYeHus!
JUCLUIUIAHBI




1. Ilean ocBOeHHS AU CIUILIMHBI

[lensiMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsSeTCsS (opMupoBaHue (QyHIAMEHTATBHBIX
3HAaHUH B O00JACTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCHIBAIOLIME CBOWCTBA XWUMHUYECKHMX COECJAUHEHWW; pa3BUTHE HABBIKOB
CaMOCTOATEIIbHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHMK TNPH H3YYCHHUH
CIIELIMAJIBHBIX TUCLUIUIMH U JaJbHEUILEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

JucnumimHa «XUMUs» BXOAUT B BAPUATUBHYIO 4acTh OJ0ka 1 0Opa3oBaTenbHOM MPOrpaMMEl.

Jlig u3yyeHus: AUCUMILTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIaJeHUs, CPOPMUPOBAHHBIC B
pe3yibTaTe MOJYYeHHsS CpeaHero (MojHoro) oOmero o0pa3oBaHUs IO JUCHUILIUHAM «XUMUSD,
«Duzunka», «MareMaTukan.

3HaHUSA U yYMEHUs O0Yy4YaroIMXCs, MOJTYYEHHBIE MPU M3YYCHUM JaHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU JajbHEHIIeM M3yuYeHWH TaKuX AUCHUIUIMH, Kak «be3omacHocTh
KU3HEIEATCIIBHOCTI.

3 Komnerennuu odyuarierocsi, gopmupyeMbie B pe3y/ibTaTe 0CBOCHHS AUCHMILIMNHBI U
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

B pesynbrare 0cBOCHHUS TUCHUILUIMHBI «XUMHUS» 00yUdaromuics JOHKEeH 00IaaTh cleayomei
KOMIIETEHIIUEH:

B pesynbrare ocBOEHUS NUCIHUIUIUHBI « XUMUS 00YUaIOMUNCS TOJDKEH 001a1aTh CIeyIonIeit
KOMIIETEHIINEN:

CTpyKTypHBIH 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHUS
KOMIIETEHIUU

OIIK-1
CIOCOOHOCTBIO TPEICTABIIATh aJIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HAyYHYIO KapTUHY MUPa
Ha OCHOBE 3HAHMSI OCHOBHBIX MOJIOYKCHHI, 3aKOHOB 1 METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTHKH
3HaThb - OCHOBHBIE XUMHYECKHE IIOHATHUS, I[IOJOKEHUSI M  3aKOHBL,
MO3BOJISIIOIINAE TIPEJCTABIATh AJCKBATHYIO COBPEMEHHYI HAYYHYIO
KapTHHY MUDA,;
- COBPEMCHHBIC HANIPABJICHHUS Pa3BUTHS HAYYHBIX TCOPHIA;
- METOJABI TEOPETHYECKOTO M SKCIIEPUMEHTAIILHOTO HCCACIOBAHUS B
0071aCTH XUMHHU
VMeTn - pelaTh pacueTHbBIC 33/1a41 MPUMEHUTEILHO K MaTepUaiTy MpOrpaMMBI;
- MPOTHO3MPOBAaTh BO3MOKHOCTH IPOTEKAHHUS CaMOIPOM3BOJIBHBIX
MIPOIIECCOB B PA3JIMYHBIX XMMUYECKUX CUCTEMAaxX
Bnaners - HaBbIKaMH MMPHUMEHEHHUS COBPEMEHHBIX XUMHUECKUX 3aKOHOB M TCOPHIA
B IPOECCUOHATILHOM JICATEIbHOCTH,;
- MPAKTHYECKUMH HaBBIKAMH TEOPETHYECKOTO U IKCIIEPHMEHTAIBHOTO
WCCIICIOBaHMsI ISl aJCKBaTHOTO TPEICTABICHUS HAay4YHOW KapTHHBI
MHUpa




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO6miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHuIlbl 108 akas. yacos:
KOHTakTHas pabora — 13,3 akaj. vaca:

— aynauropHas — 12akaj. 4acos;
— BHeayautopHas — 1,3 akaj. Jac;

camocrositensHas padora — 90,8 akaz. gacos;
MOJrOTOBKA K 3auery — 3,9 akaza. Yacos
®dopma arrecTaluy — 3a4eT

AynutopHas .
KOHTaKTHast = =
S 9 3
paborta TS L E
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Pa3nen/ rema 2 ( = Bun camocrosgTensHOM p ym p 2 5
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1. Xumuyeckasi TepMOJIMHAMUKA 2 14 -CaMOCTOATEIILHOE u3ydeHue|3amuTa koHTposbHOM | OIIK-1
yueOHOU u HAy4YHOMU |pabOTHI. -3yB
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
2. XumHueckast KHHETHKa 2 14 -CaMOCTOSITEIbHOE u3ydyeHue |3aimra KoHTpoJbHOM |OITK-1
yueOHoU U Hay4HOU |paboTHI. -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboThI.
3. PacTBopsI 2 4 2 18 - odopmieHue oOTYeTa  Io|3almra naboparopnoii| OTIK-1
nabopaTopHBIM paboTam; paboThl. 3amuTa KOHTPOJIBHOM |-3YB
-CaMOCTOSITETIbHOE U3y4yeHue | paboThl.
yueOHOU 51 Hay4YHOU
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboThI.
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4. JlucriepcHbIE CUCTEMBI 2 12 -CaMOCTOSTEIILHOE M3y4deHue |3ammra koHTposbHOM | OINK-1
y4eOHO u Hay4YHOH | paboTBHI. -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKUCINTENFHO-BOCCTAHOBUTENbHBIE| 2 14 -CaMOCTOSATEIbHOE u3ydeHue|3amuTa koHTpobHOM |OIIK-1
IPOLIECCHI yueOHOi U Hay4HOI1 | paboTBhI. -3yB
JUTEPATYPHL;
- peleHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMUYECKHE CHCTEMBI 2 4 2 18,8 - odopmieHue oOTYeTa  Io|3almra naboparopnoii| OTIK-1
nabopaTopHbBIM paboTam; paboThl. 3ammuTa KOHTPOJIBHOM |-3YB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yueOHOU 51 Hay4YHOU
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro 3a cemecTp 2 8 4 90,8 3ayer
Hroro mo qucumninue 2 8 4 90,8 3ayer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpomecce mnpenogaBaHHs — JIUCHUIUIMHBL  «XHMHS»  [PUMEHSETCS  TPaJuLMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexumu mpoXoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rie MMEeT MECTO IOCIeN0BaTEeIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM JJIEMEHTOB «MO3IFOBOM aTaKW», JEKIUH-KOHCYJIbTAMU, TAE€ TEOPETUYECKUI
Marepual 3apaHee BbIIAETCS CTYIEHTaM ISl CAMOCTOSITEIbHOTO U3YUEHMS], JIs TIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAaThCS DJIEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHULIMMPOBAHHOE IIPENoAaBaTeIeM NPUBJICYCHUE ayAUTOPUUM K PpELICHUIO KPYMHOM HaydyHOU
npoOJeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s o0y4aromuxcs. [lomydennas nHdopMaius ycBauBaeTcst 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 OOY4YEeHHs uepe3 IOCTAaHOBKY IPOOJIeM € TIOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOJATCS JICKIMU-BU3YAJIU3ALMK, B XOJE KOTOPBIX H3JIOKEHUE TEOPETUUYECKOr0 Marepuana
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B XoJie JabopaTopHbIX paboT, B X0/1€ KOTOPBIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JilabopaTropHOW 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; COBMeEIIas €€ ¢ TEXHOJIOIHed MOJYIbHOro 00ydeHus. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0yyaroumxcs sBiseTcs 0OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEeOHOCTH K Oyaymiemy camooOpa3oBaHuio. CamocrosTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3HoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTEIBHOTO MaTepuaja Mo ydyeOHMKaM M MOcOOusM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa o0O0ydaroUIMXCS JOJDKHA OBITh HalpaBlieHa Ha 3aKperyieHHs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuH U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENTbHOMY KOHTpouo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosaTrenbHas 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,
YMEHUH, HAaBBIKOB, IIOJIY4CHHBIX IIPU M3Y4YCHMM Kypca Hapsay C BBIABICHUEM CTEICHU
CaMOCTOATEJIbHOCTY B IPUMEHEHUH MTOTYyYEHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposisi. OOyyaromuMmcsl MPEeANaraloTcsl TECTbl M 3aJaud B DSJIEKTPOHHOM BHUJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepKU. B oTimume oT OOBIYHOrO TECTUPOBAHUS TAKOM CIIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIaH-Kypc «Kak Xumusi o0BSCHIECT U U3MEHSIET OKpykarommmii 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
OKPYKAIOIIUM MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK HAYT XUMHUYECKHE PEAKIUH, KaKue
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 pacckas3biBaeTcsl O LIEHHBIX MPOAYKTAX XWMHUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKHUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIIMI M 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 00yJarolMXcs HEXUMUYECKUX BY30B M (paKylIbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CaMocTrosTenbHas pa60Ta 06yt1a}01u14xc;{ noApa3aCiisICTCs Ha ayYAUTOPHYRO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMA J'Ia60paTOpHBIX 33H$[TPII>1, TaK W Ha IJIAaHOBBIX KOHCYJIbTAIUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOAAINYIHO BO BpPCMA IMOATOTOBKH CTYACHTAMHU OTYCTOB IIO J'Ia60paTOpHLIM
3aHATUAM U BBITTIOJIHCHUSA JOMaIIHUX SaI[aHPIP'I.

AymuTOpHas caMOCTOSITENbHAsh paboTa OOYYalomUXCs MpPEIroiaraeT MpOXOXKICHHE
TECTUPOBAHUS M0 KaXAOMY pa3feny JUCHHUILIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHus, OTBETHl HAa KOTOpble TPeOYIOT TIIyOOKOro MOHMMAaHUS H3Y4YEHHOTO Marepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJIBKO TpaBWILHBIX. OOpaboTKa pe3ysbTaTOB OCYIIECTBISICTCS IyTeM
COIIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTAaTOB C ATAJOHHBIMH U MPOTEKAET O4YeHb OBICTPO. MakcHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tectax mo Teme «Xumudeckas TEpMOJWHAMHUKA»: TEPBBIC IIECTh 3a/laHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaya.

TecT Ne 1
1. Tlpu paccMOTpEeHHH XUMHYECKOW PEAKINH cucmema 03HAYaeT:

a) HCXOJHbIC PeareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBIINSI PEaKIIMOHHON cucTeMbl oBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
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/Moab
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 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) 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, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HallpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKIIMK MTPU CTAaHAAPTHBIX YCIOBUAX U Mpu Temmneparype 627°C.

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

B otBere ykaxure 3HaueHUs sHepruu ['m6Oca mpu cTaHAAPTHBIX YCIOBUSX, MPU 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

XuMnyeckas KHHETHKA

B Tectax mo teme «XwWMHUecKas KUHETHKa». IEPBOE, BTOPOE, TPEThE, UETBEPTOE U IIATOEC
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

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

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMUS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BELIECTB

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 BhIpakeHUE IJ11 CKOPOCTH PEaKIuu

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

a) V =Kk[NOJ'[H.,0] 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 ONMUCHIBACT COCTOSIHUE PABHOBECHUS

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

a) IPY IOHMW)KEHUH TeMIIepaTypbl

0) TIp1 TOBBIICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpol 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»: MEpBOC 3aqaHHe OLEHHWBaeTcs B 1 Oami;, BTOpoe, TPEThe,
4eTBepTOe, MATOE M IIecToe 3amaHus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6ama.

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. Jlna noxasnenus ruponusa xjaopuaa xpoma (I1I) cnenyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApPOCYyib(paTa KaJbliid M BOJABI, 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 HO. Omnpenenure npousBeAcHUE
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) KOJMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA 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) IUCIIPONIOPIIMOHMPOBAHUE COJIEH
3) THApaTHpOBaHHE COJICH

4) ruapoaus conei

10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



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

B Tecrax mo Tteme «JlucrepcHbIE CHCTEMBI». IIEPBOE, BTOPOE, TPEThE M UYETBEPTOE 3adaHHUs
OIIEHUBAIOTCA B 1 Oair; IIATOE U IIECTOE 3a1aHusd - 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
MOJIOKUTEIBHBIN 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 3075 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

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

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yetcs 3016 cynbdara cunna (I1). K xakomy anektpony J0MKHBI IEpeMenaThCsl YaCTHIIBI
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 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyrO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTETbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIE MPOILIECCHI»: 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) yBenMUYHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JCKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpagbHBIC ATOMBI IIPEBPAIIAIOTCS B TOJIOKUTETbHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. I3 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, HaXOIAIIMUECS B CPSIHEH YaCTU MEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
7. B peakumm, npotekaromnier 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 KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOpPOE M TATOE 3a/laHus
OIICHUBAIOTCS B |1 Oaiut; TpeThe M YeTBepToe 3a1anus— B 1,5 Oania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO4|Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcst Ha KaToje IpH JIEKTPOIIU3e 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  PEAKIMH  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) 6,7-107°
7. llpuBenuTe CXEMbl OJJIEKTPOJHBIX IPOLECCOB U MOJEKYJISIPHOE YpaBHEHHE pEaKIUH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH rambBaHonapsl Zn|M@ B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynuTopHas camocTosiTeNnbHas padoTa 00YyYaroIIuXCs OCYIIECTBISICTCS B BHJC U3Y4YCHUS
JIMTEPATyphl 10 COOTBETCTBYIOLIEMY paslielly ¢ MpopaboTKoW Marepuana; opOpPMIICHHS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHITIOJTHEHHUS JOMAITHUX 3aaHUH.

BapHaHTLI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTI)I
CTYACHTOB IO TEMaM

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

B nomarHem 3aaHuu 1Mo TeMe « XUMUYecKkas TepPMOJIUHAMIKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 H, () ompenennre 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
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAWJEHHOTO W3MEHEHHs SHTPOIHU.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), moms3ysics
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 () + Ho Of). TepMoxumudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2 CO ™ T (0)) ™= 2 CO, (r)> AH =-566,2 x]Ix.

Jlomaimnee 3aganue No 2
o TeMe «XHMHYeCKAd KHHEeTHKA)

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaercsa B 1,5
Oamna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTas u nsras — B 1 6as.



3amaua Nel
Peaknus mporekaer no ypasHenuro: O, ) +2 CO y = 2 CO; (. HavyanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, kornaa mnpopearupyeT 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 Bpemsi, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYHNUT B PEAKIHIO NpU
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 () + Ha (1), ecrin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLHX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n. Onpenennute KOHIESHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUAMN:
Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COQ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HzO(r) =CO» o T Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJCHHE IOCTOSHHO, O) MPHU TMOBBLIIICHWU [aBIEHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3axanue Ne 3
no reme «PacrBopsn»

B nomammnem 3amanum mo Teme «PacTBopel»: TepBas, BTopas, TpeThs M TMATas 3a7aud
orieHUBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6anna.

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) MOJISUTLHOCTH; 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 PEAKIUi K CIETYIOIIUM HOHHBIM:

Ba® + CrOs* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruapoiusdy: 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, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomainee 3aganue No 4
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

B nomamem 3amanmu 1mo TemMe «OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIC IPOIIECCHIY: IepBas
3amaya omneHuBaercs B 1,5 6aia; Bropas — B 2,5 6aia; TpeThst — B 1 6a.

3amaya Nel
[Tonoeputre k03(pPUIMEHTEI B ypaBHCHHSX OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHIY M OINPEACIUTE HANPABICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKAHUS TEPBOM pPEaKIHUH IMMPU CTAHIAPTHBIX YCIOBHSX, WCIOIB3YS 3HAYCHHUS OKHUCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — 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 YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs),, PbO..
[Tonb3ysick TaOyuIeld CTaHAAPTHBIX OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTABHTE
ypaBHEHME BO3MOXXHOW peakiuu B ykaszaHHoiH cpene (HNOj). Paccuuraiite 3HadeHue
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B nomaminem 3agaHuu o TeMe «NeKTPOXUMHUUYECKHUE CUCTEMBI»: TIepBasi 3a/1aya OLlEHUBAETCS B
1 6amr; BTOopas — B 1,5 6aymna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yrollell peakiiy, MPOTEKaroleld Mpu paboTe TalbBaHUYECKOTO JJIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite D/IC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAaHIAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAI aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M  MOJIEKYJISIPHBIE YPaBHEHUs PEAKLMM,

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

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €ClIM CKOPOCTb
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOLECCOB (aHOJ WHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 IPOBOAMIM B TeueHHH 1 4. Bbhixoa MeTasuia o Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

BapuanT nomMamHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOECHHE aTOMA

TEMA 3AJIAHUE
3aganue 1. OkoHYaHME SJIEKTPOHHOU (POPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B IEPUOAMYECKON CHCTEME: TIEepUoi, TpYIIILY,
Tema 1. MOATPYMIY, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO (popMyTy aToMa
IMepuoguueckas AJEMEHTA. YKaXHUTE SJIEKTPOHHOE CEMEWCTBO, METAJUI WJIM HEMETAJI.

CocraBbTe  2JIEKTPOHHO-Tpaguueckyro  Gopmyilny Ui
AJIEKTPOHOB B HOPMaJIbHOM COCTOSIHUU.
3aganme 2. VYkasaTb Bce KBaHTOBBIE 4YHMCJIA [UISl DJIEKTPOHOB,
OTBEUAIOLIUX CIEeNYIONIeH 3eKTpOHHOU hopmyie 5p6

YKa3aHHbIX

Tema 2.
Kuciaorno-ocHoBHbIE
CBOJCTBA BelIeCTB

33}13HI/I€. CocTraBbTe YpaBHCHUA peaKHHﬁ, IIpU NMMOMOIINU KOTOPBIX MOKHO
OCYIICCTBUTL CICAYIOINE NMPEBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—~>Na,[Zn(OH),4]

Bapanme 1. {na peakuun FesOusx + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpaBJICHWE CAaMOIPOW3BOJIBHOTO TEUEHUSI PEAaKLIUH MpU
CTaHJapTHBIX YCJIOBUAX W NpU Temmeparype t =1227°C, ecim TeruoBoii

Tema 3. 3(deKT 10 3aJaHHOI TeMIepaTypbl HE U3MEHHTCS.
Xumuyeckast VKkakuTe: a) BBIICISICTCS WM TOTIOMAeTCs SHEPrusi B XOAC PeaKlny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO M3MEHEHMs SHTpOIMH. Paccunraiite temmeparypy, npu
KOTOPOH YCTaHABIIMBAETCS pABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Boraumcrmure TeroBoi addexr peakmmm 3FesOqx) + 8Alk) =
4A1O3k) + 9Fek), TONB3YACh CTAHIAPTHBIMH SHTAIBIIAMH 00pa30BaHUS
pearupyrolmx BeriectB (npwiokeHne 3). CKONBKO TEIIOThl BBIICIUTCS
(moryotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak
Tema 4. WU3MEHHUTCS CKOPOCTh PEAKLMU: &) MPHU MOBBIILIEHUU TemrepaTypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJaxkaeHUH peakinoHHoU cmecu oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lnsa oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3aMUIINATE BbIpa)KeHNE KOHCTaHThI paBHOBecus AHC, xJlx =+ 69,8.
paBHOBecHe [TpenyioxkuTe criocoObl yBeINYEHUs] KOHIIEHTPALIUH MTPOAYKTOB PEaKIUH.

Tema 5. PacTBOpbI

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwicst pactBop ioTHOCTHIO 1,101 /™My, Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMKA U MacCOBYIO JOJIO
PAcTBOPEHHOI'O BEILECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMi B3aUMOJICHCTBHS B PACTBOPAX MEXKY:




Bi2(804)3 u NaOH; FeCI3 u H5S;

NH;OH u MnC|2; H.SO,4 u Ba(OH)z.
3aganue 3. CocTaBbTe HMOHHO-MOJICKYJSIPHBIE W MOJICKYIISPHBIC
ypaBHeHust ruaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOPBI TUX COJICH?

OKHCINTEIbHO- YPAaBHCHUAX, YKAKUTC OKUCIIUTCIIb U BOCCTAHOBHUTC/Ib, HAITUIINUTC

BOCCTAHOBHUTEC/IbHBIC | DJICKTPOHHLIC YPABHCHUSA MTPOLUCCCOB OKUCICHUA U BOCCTAHOBJICHHUA
CBOMCTBAa BelleCTB H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + Ko,SO4 + H,O

Tema 6. 3aganue. MeTo0M 3JEKTPOHHOTO OasiaHca mooepuTe KodpPHUIUEHTH B

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

DyieKTpoXuMHUYeckue | Zn U Ag , MOrPYKEHHBIX B pAaCTBOPBI UX COJIEH C KOHLEHTpalueld HOHOB

3ananue 1. /{5 rampBaHMYECKOro 3JIEMEHTa, 00pa30BaHHOTO
Tema 7. JIaCTUHAMHU U3 METAJIOB

CUCTEMBI METAJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HaNWIIUTE YPaBHEHHs 3JIEKTPOJHBIX IMPOLIECCOB M TOKOOOPa3ykoleit
peaximm;

3) paccuuTaiiTe AMEKTPOABIKYIIYIO CHUITY TaIbBAHUYECKOTO AJICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOHBIX IPOLECCOB (aHOJ
MHEPTHBII) U MOJIEKYJIIPHOE YPaBHEHUE peaKIK, IPOXOasillel mpu
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa aekrponuta pacmias CaCly
Beruucnure Maccy Merasuia BbIJIEIUBIIETOCS Ha KaToJle, €CIU
AJIEKTPOJIN3 MPOBO WM TIpH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Brixon mertamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKLIUH, IPOTEKaroLel npu
AIIEKTPOXUMHUYECKON KOPPO3UH raipBaHonapel: Pb - Sn

a) B KUCIIOi cpefe;

0) B aTMOc(epe BIaKHOTO BO3AYXA.

ook wdE

N =

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Pabora. Teruiora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM A(dekT
XUMHUYECKON PEaKIMH.

Tepmoxumus. 3akoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoMNUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3ak0H TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOIMHAMHUKHU.

Oueprus ['u66ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKHX PEAKITHIA.

KouTtpoJibHbIe BOPOoChI 10 TeMe « XMMHYeCKasi KHHETHKA
Xumuyeckasi KuHeTuka. CKOpOCTh XUMUYECKOM peakiiuu U METO/IbI €€ PEryJINpPOBaHMUSL.

BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMHUYECKON peakuy (3aKOH JIEHCTBYIOINX Macce).
Bnusaue Temneparypbsl Ha CKOPOCTh XuMuueckor peakuuu. [Ipasuno Bant — 'odda.
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Teopust akTUBHBIX CTOJIKHOBEHUM AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas Maxkcsemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanutruueckue cuctemsl.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.
["'oMOreHHbIi 1 TeTepOreHHbIA KaTaaus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XMMHUYECKOrO paBHOBECHS.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusHMe KOHIIEHTpALWK, JaBJICHUS U TEMIIEPATyPHhI.

®a30BbIE PABHOBECHS.

@dazoBble AUArpaMMBbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BbIpa)K€HHS KOHIICHTPAIIMM PAaCTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALIKs SKBUBAJIEHTA, MOJIbHAS IOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ynnnockonuueckuii 1 KPHOCKOIMTUYECKHIA ).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJIEHCTBHS BELIECTB.

WNonnasi Teopust KUCIOT U OCHOBaHMM AppenHuyca. OCHOBHbIC TOHSTHS U TIOJIOKEHUS TECOPUU
Appennyca.

Huccomnmanus KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] HMOHHOW TEOpHH AppeHuyca
(mpuMeps).

Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.

Jucconmarus cnadbix 3MeKTpoauToB. KoHCTaHTa ArCCOIUAITIH.

3akoH pa3basnenus OcTBanba.

Peakiinu moHHOTO OOMEHa MEX]y AJIEKTPOJIUTaMU (Ha MpUMepe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npoussenenye Boabl. BOTOPOIHBIN U THIPOKCUIIBHBIN OKa3aTENH.

I'maponus coneid. Tunel rugponnsa conen.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@akTOpHI, BAUSAIOIINE HA IPOLIECC TUAPOIU3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccugukanum AucriepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymnsiuust nuo@uiibHbIX U TM0(GOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

Koarynauus KoJUIONIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckre CBOMCTBAa KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnekTpoxumMmudeckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKUX MTPOLIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOLIUE HAa IPAaHULIE pa3iesa «MEeTaJlll — pacTBOP».
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DNEKTPOABUKYIIAs CUJla TajlbBAHUYECKOIO AJIEMEHTA.

W3mepeHre 5IEKTPOIHBIX MOTEHUMANOB. PsAl CTaHAZAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIO)KEHUEM B PSIly HANPSHKEHUM.

Ypasuenue Hepucra.

DEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppO3HOHHBIX MPOILIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTENS.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(HEPHOM KOPPO3UH.

CKopocTb KOppO3UH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHUS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl IPOBEACHUS POMEKYTOYHOM aTTeCTalluu
[IpomexyTouHass  aTTecTalds UMEET  LEJIbI0  ONPENEIUTh  CTENeHb  JOCTHUKEHHS

3allJTaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/I$I 10 JUCHUILIMHE 3a OHpC,Z[eJIeHHBII\/'I nepuon 06y‘-ICHI/I$I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHS] M OLICHOYHBbIC CPeACTBA JJsl NPOBeICHHS

NMPOMEKYTOYHOM aTTeCTALMU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO MNpEACTABIATE aICKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHHI HAay4YHYIO KapTHHY MHpPa Ha OCHOBC 3HAHUA OCHOBHBIX HOJIO)I(eHPlﬁ, 3aKOHOB 1
MCTOJOB CCTCCTBCHHBIX HAYK U MATCMATHUKU

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS 5 3aKOHEI,
[TO3BOJISIFOIIINE IPEJICTABIIATh
aJICKBaTHYIO COBPEMEHHYIO
HAYYHYIO KapTUHY MUpA,;

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA,

- METOJBI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICTOBAHUS
B 00J1aCTH XUMUH

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLECCOB.

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

OHutponus. YpasHenue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunu. Kunernueckas kpupasi.

CKopocCTb peakiui U METO/Ibl €€ PEryJINpPOBaHMUS.

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

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaranusaTopsl 1 kaTanuTHUE€CKUE CUCTEMBL. | OMOT€HHBIN KaTalnus.

. KaTtanuzaTopbl 1 KaTaTUTHYECKHE CUCTEMBI. [ €TEpOreHHbIN KaTaIns3.

. XuMHueckoe paBHoBecrue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunnun Jle [larensbe.

. PactBOpb1. CiocoObI BeIpakeHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! snektponntoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKOW TUCCOIHAIIMU. 3aKOH

pa36asnenus OcTBabaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenne Boabl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOJIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsHbie 1 110(GOOHBIE KOJUIOUIBI.

CtpoeHnne KOJUTOUTHBIX YacTHII.

Koarymnsiuust KoJuIouHbIX pacTBOPOB.

OKHCINTEIFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA BCUICCTB. K.]'IaCCI/ICbI/IKaI_[I/Iﬂ OKHCJIINTECIIBHO-
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AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKoHbl Dapajes. DIeKTPOIHBIN MOTCHIIHAT.
25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hammcath MOHHBIC W MOJICKYJISIPHBIC YpaBHEeHHsI peakmmii ruaposmsa coneit: KsPOy4; NaySOy;
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

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

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

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

6. Hamucath SJEKTpPOHHBIC YpaBHEHHUsS OJJIGKTPOJHBIX IMPOIECCOB, YPaBHEHHE CyMMAapHOW
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

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

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

8. Hamucath ypaBHEHHS PEaKIUii THApOIU3a B MOJIeKyasipHoM U woHHOM Buze: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BBMUCIUTE DJ[C TrallbBaHMYECKOTO 3JEMEHTA, €CIIM KOHIICHTPAIHH
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: (Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

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




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

12. 3akOoHUYMUTH ypaBHEHUS PEAKIIUil, HAITMCAB UX B MOJIEKYJISIPHOM M HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB nporekanus peakuuu CaOgy + 2 Cyo =
= CaC; (¢ + CO(r), AH; = 460 xI>x ipu CTaHOAPTHBIX ycIOBUAX. Paccunraiite TeMnepaTypy Hadana
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCy)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

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

15. Onpexnenure TepMOJMHAMUYECKYIO BO3MOXKHOCTh npotekanus peakuuu 2 Cly ¢y + 2 HoOp
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu cTaHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii rHaIposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

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

18. I'omoreHHass peakuus mporekaer mo ypaBHeHuro Hy o + b ¢y = 2 Hly). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

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

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuuu CS; ) +3 Oyp=
=CO; ¢y + 2 SO, (1, AH; = -1075 x/Ixx npu cTaHAApTHBIX YCIOBUsX. Paccumraiite TemmepaTypy
Havana peaknuu, eciu S(CS,)=151 Jlx/monb K; S(0,)=205 Ix/momab-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJa 2 MOJIb/1, cepsl 1,5 Momb/n. Omnpenennte BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKInU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEpPMOAMHAMUYECKYIO BO3ZMOKHOCTD MTPOTEKaHUs peakuuu 2 ZNS (o + 3 Oy =
=2 7Zn0  + 2 SO; 1y, AH, = -890 xJI>x npu craniapTHeIX ycioBusxX. Paccunraiite Temneparypy
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Hauana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons K; S(ZnO)= 44 Jx/mons K;
S(S0,)=248 JI:x/monb K.

23. HauasipHble KOHLIEHTPAlMK UCXOAHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblH
pasusbl 1,8 Monbs/n SO, 1 2,4 Monb/1 Oz. Bo CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIIUH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThiO 1,153 1/MA

coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKaMU IPUMEHEHUs
COBPEMEHHBIX XMMHYECKHX 3aKOHOB
u Teopuil B IpodeccruoHaIbHON
JESTEIIHOCTH;

- PAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOIO U
AKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS
JUI  aJIeKBaTHOTO IPEICTaBICHUS
Hay4HOU KapTHHBI MUpa

1. Jlnsa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAITPABIICHUE
CaMONIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPIrus B XOJAE peakuuu; 0) NpUUMHY HaNHJAEHHOTO 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 CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3THX PEAKLUil: a) NpU MOHMKEHUH TEeMIIepaTyphbl, €ClId JaBJIeHUE IOCTOSAHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneir noasepratotcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

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 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ysd 3HAUEHUS OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenure yObUIb Macchl aHOAa MpU KOPPO3UU B KUCIOU cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS DJIEKTPOJHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
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O1leHOYHEIE CPEACTBA
oOyueHus p

MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, TMpoucxoiduiel mnpu siaextponuze pactBopa CoSOy,
Beruucnure (akTudeckoe KOJMYECTBO MeETailjia, MOJYYEHHOTO Ha KaToAe NpU DIEKTPOIIn3e
Co(NO3),, eciu 37eKTpOIU3 MPOBOAWIN B TeueHUH | 4. BbIxoJ MeTasia 1mo Toky cocraBii 85%.
VYkaxuTe BO3MOKHbIC TPUUMHBI YMEHBIIIECHUS BBIX0/Ia METAJIA 110 CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaICHUHN, MPOBOIUTCS B hopMe 3aUera.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OTIEPUPOBAHUY 3HAHUSIMU M YMEHUSIMH MPU UX [IEPEHOCE Ha HOBBIE CUTYaLIUU;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXKET I0Ka3aTh HHTEJIEKTYyallbHbIE HABBIKU PEIIEHUs TPOCTHIX 3aa4.

8. YuedHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 0O0ecnedyeHHe THCIMTLINHBI

a) OcHoBHas JUTEpaTypa:
1. OcuoBsl xumuwn: yueouuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.: - (Bwicmee oOpa3zoBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658- (mara oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Tlapumn, A. II. OOmas ¥ HeopraHuyeckas XUMHUS B cCXeMaX, PHUCYHKax, TaOiuIax,
XUMHAYECKHX peakuusx : ydyeOHoe mocodbue / A. I1. 'apmmna. — 2-¢ u3a., ucrp. u gon. — Mocksa :

NH®PA-M, 2021. — 304 c. — (Bsicmiee oopa3oBanue: bakanaspuar). - ISBN 978-5-16-015940-9. -
Tekcr : snektponnsiit. - URL: https://znanium.com/catalog/product/1070937 (mata oOpamieHus:
06.11.2020). — Pexxum 1ocTyma: mo moAIMUCKeE.

0) /lomoyiHUTE IbHAS JIUTEpaTypa:

1. Xwumus: yuebHuk s By3oB/ FO. A.Jlebenes, I'.H. danees, A.M. 'ony6es,
B. H. lllanoBan ; mox oOme#i pemaknumeii I'. H. @ageeBa. — 2-e usn., nepepad. u gomn. — Mocksa :
WznarensctBo Opaiit, 2020. — 435 c. — (Boicmee o6pazosanue). — ISBN 978-5-534-02453-1. —
Tekcr : anexkrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450175 (nara oOpamieHus:
06.11.2020).

2. Jlykos, B.B. ®usnveckas xumus : yueOHuk / B.B. JlykoB, A.H. MopozoB ; HOxubIi
dbenepanbHBIA YHUBEPCUTET. - 2-€ U3/., paciup. u Joi. - PoctoB-Ha-J{ony ; Taranpor : U3aarenscTBo
IOxHoTrO (denepanbHoro ynuBepcutera, 2018. - 238 c¢. - ISBN 978-5-9275-2976-6. - Tekct
anektponHbid. - URL: https://znanium.com/catalog/product/1039768 (mata ooOpamenwus: 06.11.2020).
— Pexxum goctymna: mo noamucke.

B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreruka XMMHYECKHX IIPOLIECCOB: METOAMYECKHE YKa3aHUS K
nabopaTopHbIM paboTaM MO AMCHMIUIMHE «XUMHS» A OOydyaroluXcsl BCEX HalpaBiIeHUN
MOJITOTOBKM U CHelHanbHOCTEN AHEBHOM (popmbl 0O0ydenus / O.A. Mumrypuna; MarHuTOrOpcKHii roc.
texHnyeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2016. — 11 c. —
TekcT : HenocpeACTBEHHBIN.

2. Komama, JLI'. Xwumuueckas TepMOJWHAMHUKA: METOAMYECKHE  yKa3aHUsS IS
CaMOCTOSITENILHOW paboThl MO JUCHMIUIMHE «XUMHs» JUIs OOy4aroIIMXCsl BCeX HarpaBJIeHUI
MOATOTOBKM W crmenuaigbHocTel Bcex (opm oOyuenus / JL.I. Komsma; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
TeKkcT : HenmoCcpeACTBEHHBI.

3. Komsna, JI.I'. CkopocTh XUMHUYECKUX pEaKLUil 1 XMMUYECKOE paBHOBecHue: MeTonndyeckue
yKa3aHUs K JJabopaTopHbIM paboTaM MO JUCLHUIUINHE «XUMUsD 7151 00ydaroIuXxcs BceX HalpaBIeHUN


http://znanium.com/bookread2.php?book=421658
https://znanium.com/catalog/product/1070937
https://urait.ru/bcode/450175
https://znanium.com/catalog/product/1039768

MMOATOTOBKHU U crienuaibHOCTel Becex ¢popm oOyuenus / JI.I'. Konsaa, E.B. Tapactok; Marautoropckuit
roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TeKcT : HenmoCpeACTBEHHBI.

4. PomuonoBa, H.M. Xumuueckass kuHeTuka. XHMHUECKOE pPaBHOBECHE: METOJUYECKHE
YKa3aHUs U1l CaMOCTOSITENIBHOM paboThl MO AMCHUIUIMHE «XUMHUS» O OOydaroluxcs BceX
HanpaBJICHUH MOATOTOBKH M CHEIHalbHOCTEeH Bcex ¢opm obOyuenus / H.W. Pommonoma, A.IL
[TonomapeB; Maruutoropckuii roc. Texuuueckuid yH-T uM. I'. . HocoBa. — MarauTtoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenocpeCTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: Meromumyeckas paszpaboTka K Ja0OpaTOpHBIM paboTam 10
TUCHUIUTNHE «XUMHS» A 00y4aroluXcs BCEX HampaBiICHUM MOJITOTOBKU M CHEIMATbHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXxauueckud yH-T um. [. W.
Hocosa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. — 41 c. — TeKcT : HenocpeacTBEHHBIH.

6. Uympora, JI.B. PacTBophl: Meroamueckas pa3paboTKa K CaMOCTOSITENLHOH paboTe 1o
TUCHUIUTMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPaBJICHUSM MOATOTOBKU U CIELHMAIBLHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumrypuna; MarauToropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2017. — 26 c. —
Tekcr : HenmocpeICTBEHHBIN.

7. Konsiga, JI.I'. KonnouaHsle pacTBOPBL: METOAMYECKHE YKa3aHUs K J1a00opaTOpHOI paboTe 1o
JUCHUIUIMHE «XUMHS» A1 00y4arolMXcs MO BCEM HAIPAaBJIEHUSM IMOATOTOBKU U CIELHUATIBHOCTAM
Bcex Gopm obyuenus / JL.I'. Komsna, JILA. bonbsan; MarHUTOropckuii roc. TeXHUYECKUN yH-T UM. [
N. HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocosa, 2017. — 9 c. — TekcT : HenocpencTBEHHBIH.

8. Komsana, JL.I'. OkucnuTenbHO-BOCCTAHOBUTENbHbBIE PEAKIIMHM: METOAMYECKHE YKa3aHUs K
nabopaTopHoOil paboTe MO IUCIHUILIMHE «XUMUS» A7 00YJaIOIIMXCsl BCEX HAIPABICHUN IMOATOTOBKU
u crnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapaciok; Maruutoropckuii roc.
texandyeckuid yH-T uM. I'. M. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
TekcT : HenmocpeACTBEHHBIM.

9. Komsma, JIL.I. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pEAKUUU U BJIEKTPOXMMHUYECKUE
IPOIeCChl: METOAMYEecKass pa3paboTKa K CaMOCTOATENbHOW pabore Ui OOyyaromMXcCsl MO BCEM
HaIpaBJIEHUSAM TMOJTOTOBKH M CIeHAIBHOCTAM BceX (popm oOyuenus / JI.I'. Konsina, E.B. Tapaciok,
3.P. Mymnnna; Marauroropckuii roc. texunyeckuii yH-T uM. I'. . HocoBa. — Maraurtoropek : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHbIH.

10. Mumypuna, O.A. DJIeKTpOXMMHYECKHE TPOLECCHI: METOJWYECKME YKa3aHHA K
nabopaTopHoil paboTe MO NUCHUIUIMHE «XHUMHUS» JUIsl OOYy4YaloIIMXCs 1O BCEM HaIpaBJICHUSM
MOJrOTOBKM M CHEIHAIbHOCTSAM BceX ¢opm obOyuenus / O.A. Mumypuna, H.M. Ponuonona;
Marnurtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Maraurtoropck : MI'TY um. I'. .
Hocoga, 2017. — 13 c. — TekcT : HemoCpeACTBEHHBIN.

r) IlIporpammuoe o6ecieuenune 1 MHTEpHET-pecypcsl:

IIporpamMmmHoe o0ecnieyenune

Hanmenosanue 110 Ne norosopa Cpox nericTsus

JIMIIECH3UH

MS Windows 7 Professional(uns| ;1557 16 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(n1st KI1accoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB0OOAHO pacnpoctpansemoe 110 OCCCPOYHO

FAR Manager cB000JIHO pacnpocTpansemoe 10 0ECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI



Hassanue xypca

CchIIKa

OnekTpoHHas 0asza MmepuoANYecKuX u3gaHuii East
View Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

nutuposauns (PUHII)

HaI_[I/IOHaJ'IbHaH I/IH(i)OpMaI_[I/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucreMa — Poccmiickuii  mumekc mHayunoro|URL: https://elibrary.ru/project_risc.asp

Scholar)

ITouckoBas cucrema Axamemuss Google (Google

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

Wudopmannonnas cucrema -

J0CTyna K HHGOPMAIMOHHBIM pecypcaM

Eauroe  okHO| o) - httn:/Awindow.edu.ru/

@denepanpbHOe  rOCYJAapCTBEHHOE
YUPEKICHUE «DenepalbHbIN
IIPOMBIIIJICHHONW COOCTBEHHOCTH»

OIOKETHOE
unctutyt|URL: http://www1.fips.ru/

Poccuiickas ~ I'ocynmapcrBeHHas
Karanoru

OMOMMOTEKA. | 44oc- . rsl. rufru/Areaders/catalogues/

T'.1. HocoBa

OnexTpoHHbIe pecypcebl 6ubmuoreku MITY wum.

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

9. MaTepuaIbHO-TeXHHYECKOE 00ec

neyeHue J1uCUMIJINHBI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUIIIINHBI BKIIFOYacCT:

Tun u Ha3BaHue AyJUTOpUn

OCHaH_[CHI/Ie AyJAUTOPUHN

Y4aeOHbIC ayIUTOPUH JJIS
MPOBEJICHUS 3aHATUMN
JIEKIIMOHHOTO TUTIA

MynbTUMenUiiHBIE CPEACTBA XpaHEHHWs, MNepenadu Hu
npecTaBiIeHUsI HHPOPMAITUU

YuyebHble ayIUTOPUHU IJI4
npoBeAeHUS J1a00paTOPHBIX
3aHSITUH, TPYNIIOBBIX H
UHMBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIETr0 KOHTPOJISI U
IPOMEKYTOUHOM aTTecTaluu

O0opynoBaHue AJIs BBIITIOJHEHHs 1a00paTOPHBIX padoT,
XMMHUYECKas MoCy/1a, pEaKTHBHI,
Harnsigasle MmaTepuansl: TaOIUIbI, CXEMBI, I1JIAKATHI.

Tlomelenuda aiasg
CaMOCTOSITEIbHON paboTHI
oOyuaromuxcs

[lepconanbubie koMmbioTepbl ¢ makerom MS  Office,
BBIXOJIOM B MHTEpHET M ¢ JOCTYIOM B D3JIEKTPOHHYIO
nH(pOPMaIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCUTETA

HOMGHIGHI/HI JJI1 XpaHCHUA U
NpOPHIAKTHIECKOTO 00CTYKHUBAHUS
yueOHOro 000pYAOBAHUS

Crennaxu, celibl 15 XpaHeHUs] y4eOHOT0 000py10BaHUS
NHCTpYMEHTHI IJ1s1 peMOHTa J1abopaTOpHOTO
000py0BaHMUS.




