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1. Ilesin ocBOEHUSI AN CHMIIIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBigeTcs (opMupoBaHHE (DyHIAMEHTAIbHBIX
3HaHUII B 00JaCTH COBPEMEHHOW XHMMHUH, BKIIOYAIOIIMX OCHOBHBIC TIOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCBHIBAIOIIME CBOMCTBA XHMHMYECKHUX COEIMHEHHWH; pa3BUTUE HABBIKOB
CaMOCTOSITENIbHOW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHUS XWMUYECKUX 3HAHUM TpU H3YYEHUH
CHELUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AeSITEIbHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBareJibHOM MPOrpaMMbl MOATOTOBKH
O0akajaBpa

Juctmnmmaa Bb1.b.11 «Xumus» BxomuT B 0a3oByr0 dYacTh Osioka | oOpaszoBarenbHOU
MIPOTPaMMBI.

JInst u3ydeHus: TUCIUTLIMHBI HeOOXOAMMBI 3HAHUS, YMEHHUS M BIaJcHUs, CHOPMUPOBAHHBIC B
pe3yabpTaTe MOJy4YeHHUs: cpeAHero (MoJIHOro) ooOiiero oOpa3oBaHUsS MO JUCHUIUIMHAM «XHUMHUS,
«®Pusuka», «MareMaTuka.

3HaHUS W YMEHUS OOYyYalOUIUXCs, MOJyYEeHHBIC MPU M3yYECHUU JAHHON IUCIUIUITHHBI OYyAyT
HEOOXOMUMBI UM TpU  JajbHEHIIeM M3yYeHWH TaKuX AUCHUIUINH, Kak «be3omacHocThb
KH3HEACATCIILHOCTI.

3 Komnerennuu odyuarierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILUIMHBI U
IUIAHMPYeMble pe3yJbTaThl 00y4eHus!
CTpyKTYypHBII JIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIUH

OIIK-1

CHOCOOHOCTBIO K NPUOOPETEHHIO C OONBLIONW CTEMEHbIO CAMOCTOSITEILHOCTH HOBBIX 3HAHUH C

MCITIOJIF30BAaHUEM COBPEMEHHBIX 00pa30BaTeNIbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUH

3HaTh - COBPEMCHHbBIE TCHICHLUU DAa3BUTUSA XUMHH, €€ POJIb U 3HAUCHUE B
COBPEMEHHON HayKe U IIPOMBIIIICHHOCTH;
- COBpEMEHHblE HH(OPMALMOHHBIE TEXHOJOTUU MJIsi NPUOOpETEHUS
HOBBIX 3HaHUH B 00JaCTH XUMHUH
YmeTb — 000011aTh, aHaIM3UPOBAaTh M OIEHMBAThb HWH(OPMALIMIO: TEOPUH,
KOHIIENIMHU, (DaKThl € IebI0 HPOBEPKHU THUIIOTE€3 U HHTEPIPETALUU
JAHHBIX PA3JIMYHBIX HCTOUYHUKOB;
— TPUMEHATh COBpEMEHHble WH(GOPMAIMOHHBIE TEXHOJOTUHU JUIS
00pabOTKH Pe3yIbTaTOB XMMUYECKUX IKCIIEPUMEHTOB
- IpuoOpeTaTh HOBbIE 3HAHMS 110 XUMUHU C IOMOIIbI0 HHPOPMAIIMOHHBIX
TEXHOJIOTUH
Bnaners — HaBbIKaMHM KPpUTHYECKOTO MBIIIJICHUS, aHAJIN3a U CUHTE3a,
- MH()OPMAIMOHHBIMU TEXHOJOTHSMM JUUIsl aHajdu3a COBPEMEHHBIX
JOCTHUKEHUN XUMUH B 00J1acTH Ipo(heCCHOHATIbHON JEeSITEIbHOCTH

JIIK-1

YMEHHEM HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH B IPO(ECCHOHATHEHON
JEeSTENIbHOCTH, TPUMEHSATh METOJIbl MATEMAaTUYECKOTO aHaIN3a U MOJICTHUPOBAHUS, TEOPETUIECKOTO
Y KCTIEPUMEHTAIIBHOTO UCCIICIOBAHHUS

3HaTh - OCHOBHBIE XUMHYECKUE MMOHATHS, ITOJI0KEHHUSI U 3aKOHEL;

- COBPEMCHHBIC HAMPABJICHUS PAa3BUTHS HAyYIHBIX TCOPHUH;

- METOJBI TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHU

VMmers - pelath pacueTHbIC 33/1a41 MPUMEHUTEIHHO K MaTepUalry porpaMMBbl;

- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaMOIPOW3BOJIBHBIX
MIPOLIECCOB B PA3JTUYHBIX XMMHUECKHUX CHCTEMaxX

Bnagers - HaBBIKAMH TPUMCHCHHS OCHOBHBIX XHUMHYECKHX 3aKOHOB B
npodeccnoHaNbHOM IeATENbHOCTH,

- MPaKTHYECKUMHU HABBIKAMHU TEOPETHYECKOTO W IKCIIEPHUMEHTAILHOTO
HCCIEI0BAHUS B 0071aCTH XUMUHU




4. CTpyKTypa U co/lepKaHHue IUCUUILTHHBI

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHuIbl 108 akas. yacos:

KOHTaKkTHas pabora — 8,7 akaj. Jaca:

— ayauTopHas — 8 akajl. 4acos;
— reayautopHas — 0,7 akan. vac;

camocTtosTenbHas padora — 95,4 akaj. yaca,
MOATOTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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5. OKucuTeNnpHO-BOCCTaHOBUTENbHBIE| 1 14 -CaMOCTOSITEIBHOE u3yuyeHue|3ammra koHTpobHOM |OINK-1
IIPOLIECCHI yueOHOU 51 Hay4HOU |paboTHI. -3yB
JIATEPATYPHI; ATK-1
- peuieHue KOHTPOJIBHOU -3yB
paloThI.
6. DIEKTPOXUMHYECKHUE CUCTEMBI 1 2 2 21,4 - odopmieHHe oTyeTa 110 |3almra naboparoproii |OIIK-1
1a0opaToOpHBIM paboTam; paboThI. 3aruTa KOHTPOJIBHOM | -3YB
-CaMOCTOSTENBHOE  M3y4eHHUe|paboThl. ATIK-1
yueOHOi u Hay4HOU -3yB
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
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5. O0pa3oBarebHbIe 1 HH(POPMAIIMOHHBIE TEXHOJIOTHH

B npoumecce mpenomaBaHus AUCHMIUIMHBL  «XUMHUS»  TPUMEHSETCA  TpaJAUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAS! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlekuu TPOXOAAT Kak B WHGPOPMALMOHHOM (opme, riae HMMEeT MEeCTO MOCJIEI0BATEIbHOE
U3JIOKEHUWE Marepuaia B  JUCHUIUIMHAPHOW  JIOTWKE, OCYLIECTBIIIEMOE MPEUMYIIECTBEHHO
BepOANBHBIMH CPEICTBAMHU, TaK U B (hOpME JEKIMI-Oece bl YIIH AHAIOra ¢ ayJUTOPHEH, JEeKIUl ¢
MPUMEHEHUEM DJJIEMEHTOB «MO3TOBOI aTakuy, JIEKIMA-KOHCYJIbTAllil, TJA€ TEOPETUUYECKHI
MaTepuai 3apaHee BbIAACTCA CTYAECHTaM JJISI CAMOCTOSTEIbHOIO U3YUYEeHHUS], s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKHM 00pa3oM, JIEKIUS TPOXOTUT 110 THITY BOTIPOCHI-OTBETHI-TUCKYCCHSI.

[TomuMO 53TOro B JEKUUHU MOTYT UCIOJIb30BaThCS OJEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[TpobnemHas NeKIMs HAYMHACTCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/€ U3II0KEHUS
Marepuaia HeoOXOJUMO peluTh. Takas JeKuus MpeacTaBiIseT coOOM 3aHsATHE, IMpearoJararoiiee
WHULIMMPOBAHHOE TIpPENojaBaTeIeM NPUBJICYCHUE ayJAUTOPUU K PEUICHUI0 KPYNMHOW Hay4dHOU
npoOeMbl, pPacKpblBaeT BO3MOXHbIE IIYTH €€ pelIeHUs, I[O0Ka3blBaeT TEOPETHUECKYID U
MPAaKTUYECKYI0 3HAYUMOCTh JIOCTIKEeHH. Ha mpoOieMHON JIeKIMM HOBOE 3HAHHE BBOAMUTCS Kak
HeusBecTHoe i oOyyvatouxcs. [lonydennas undopmanus ycBauBaeTcst Kak TIHMYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIst ceOs 3HAHUSI.

Oco0oe MecTo B Tpolecce MNPEnoJaBaHUs TUCHUILUIMHBI «XUMHUS» 3aHUMAIOT JIEKIUU C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOI'O XMMHMYECKOTO 3KCIIEpUMEHTa, KOTOPBIM MO3BOJISIET Haubosee
MOJIHO pEeaU30BaTh METOJ MPOOJIEeMHOro OOy4YeHHsS dYepe3 IOCTAaHOBKY IpOOJieM C IMOMOIIBIO
JEMOHCTpPALIMK SIBJICHUH, peakIuil Wik mnporeccoB. Bo3MOXXHO oObeauHEHHWE B JIEKIIMOHHOM
W3JI0’KEHUU MTPUEMOB MBICIIEHHOTO U PEaJIbHOr0 SKCIEPUMEHTA, YTO JaeT BOZMOKHOCTh (DOPMUPOBATH
3HaHUs 0oJiee BHICOKOH cTeneHn 0000IeHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHUKAIMOHHON  00pa30BaTEIbHONM  TEXHOJIOTHH
MIPOBOJSATCS JIEKLMU-BU3YyalIU3allMk, B XOJE€ KOTOPBIX H3JI0)KEHHE TEOPETHUUECKOTO Marepuana
COIPOBOXKAAETCS MPE3CHTAIHECH.

JIeKIIMOHHBIN MaTepuan 3aKpeIuseTcsl B X0 TabopaTOpHBIX padoT, B X0/€ KOTOPHIX yueOHas
paboTa TPOBOJAUTCS C pEAIbHBIMH XUMHYECKMMH BemlecTBamu. Ha maGopaTopHbIx paboTax
BBITIOJIHSIIOTCS TPYIIIOBBIE WM WHIWBUIyaIbHBIC 3aJlaHusl 1O TpouaeHHoN Tteme. [IpoBeneHue
1abopaToOpHBIX pabOT HEOOXOAUMO MPENBAPATh WHCTPYKTAXEM IO MpaBuiaM 0e30MacHOil padoThHI B
xuMudeckon mabopaTtopun. OCHOBHBIM YCIOBHEM JIOMyCKa CTYACHTOB K JiabopaTtopHoOil pabdoTe
SBIIAETCS WX OO0s3aTenbHas MOJATOTOBKA K HEH C COCTaBIEHHEM TEOPETHUYECKOro BBeneHus. [lpu
MPOBEACHUU JTA0OPATOPHBIX 3aHITHH HCIONB3YETCS METOJ KOHTEKCTHOTO OOYy4YeHHUs, KOTOPBI
MO3BOJISIET YCBOUTH MaTepuan MyTeM BBISABICHHUS CBs3€d MEXAy KOHKPETHBIM 3HAHHUEM U €ro
npuMmeHeHueM. Kpome Toro, 1menecooOpa3HO HCIOJIb30BAaTh  TEXHOJOTHIO  KOJUIEKTMBHOIO
B3anMMoOOOy4eHus: (mapHyro paboTy) Tpex BHIOB: CTaTHYecKas Tmapa, JIWHaAMUYecKkas Iapa,
BapHalllOHHAas apa; COBMEIasi €€ ¢ TEXHOJIOTHEW MOJYJIbHOrO 00yueHus. BBIMOIHUB 3KCIIEpUMEHT,
oOyuatoruecs: GopMyIHUPYIOT 0000IIEHHBIE BBIBOABI IO CEPHH OIMBITOB, UCIIONB3YS MIPUEMbI aHATIOTUU
Y CpaBHEHUS.

CamocTtosTenpHas paboTa o0ydaroluxcs SBIsSETCS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BuTHsI MOTPeOHOCTH K Oyaymemy camooOpa3zoBaHuio. CamoctosiTenbHas paboTa 00ydarommXxcs
BKJIIOUaeT B ceOs caMble pa3zHooOpa3Hbie (opMbl yueOHOW AESITENbHOCTU: BBITIOJHEHHE TOMAIIHUX
3a/laHul, 3aBepieHue oQopMIIeHHs JTaO0OpaTOpHBIX pabOT, MOATOTOBKA K MPAaKTUKyMy, H3y4YEeHHE
OCHOBHOTO U JOTOJHUTENHHOTO MaTepuaia Mo y4eOHMKaM M TMOCOOUsM, YTeHHEe M MpopaboTka
Hay4yHOM nuTepaTypsl B OMOIMOTEKE, HamucaHue pedepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJUUIOKBHyMaM, 3a4eTaM, HITOTOBOM aTTeCTaIl1u.

CamocrosiTtennpHass paboTa oOydaromuxcs JAOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepHalia, M3JI0KEHHOTO MpernojaBareneM, Ha MpopaboTKy TeM, OTBEICHHBIX Ha
CaMOCTOATENIbHOE M3yYeHHE, Ha TMOATOTOBKY K JaOOpPaTOPHBIM 3aHSATHUSIM, BBITIOJHEHHE JOMAITHUX
3aJlaHu¥ U TIOJITOTOBKY K PyOEKHOMY M 3aKIIOYUTENLHOMY KOHTpOJt0. [loMrMo aTOr0, 00yUarommecs
MIPEJICTaBIISIOT Pe3yIbTaThl CBOEH CaMOCTOSITENIbHOM pabOThI B BUJIE TIPE3EHTALIUH.

CamocTtosTenpHas paboTa o0ydaromuxcs Mo AUCHUTUTHHE « XUMHUS» BKIIIOUAET pPEIIeHUe 3a/1a4
U BBINOJHEHHE 3a/laHui  PENpOAyKTHUBHOTO XapakTepa IO ajiroOpuTMy, MPEASIOKEHHOMY



IpenojaBaTeieM.

[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 337jauaMu, CTOSIIIIUMHU
nepes MperoiaBaTesieM, SBISIOTCS: BbISIBICHHE CTETEHU MPAaBHIBHOCTH, 00beMa, TIyOWHBI 3HAHHM,
YMEHUW, HaBBIKOB, I[IOJIYYEHHBIX MpPHU M3YYEHHUM Kypca Hapsy C BbBIBICHUEM CTEIEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHH TOJIyUEHHBIX 3HaHUN, YMEHUHN U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT 3KCIEPUMEHTUPOBATH C HOBBIMU
dopmamu koHTposst. OOyyaromuMcsi TMpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkH. B oTinume oT OOBIYHOrO TECTHPOBAHMS TaKOW crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMsl IPOUTHU TECT, MPOAHATU3UPOBATH OUIMOKU U MPONTH
TECT BTOPUYHO.

B nmononHennn Kk Kypcy «XUMHW» OOYYaIOIIMICS MOXET MPOWTH B JIHUCTAHIIMOHHON (dopme
onyaifH-Kypc «Kak xumusi 00BsICHSIET M U3MEHsIeT OKpyxaromuii Mup». Kype cocrout uz 10 gexumid.
Kypc nexumii ma€r nepBOHAauYadbHOE NPEACTABICHHE O XMUMHM W €€ pOJIM B YKU3HHM 4YeJIOBEKa U
obmectBa. OH cocTouT U3 AByX 4acteil. [lepBas M3 HUX paccka3bIBaeT O TOM, KaK XMUMHUS OOBICHSACT
OKPY’KalIIMM MHUp: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK HAYT XUMHUYECKHE PEaKLHMH, KaKHe
BELIECTBA OINpPEAEIAIOT CBOWCTBA JKUBBIX cucTeM. BTopast yacTe mocBsiieHa NPUKIAIHBIM acleKTaM
XUMHH: OHA MOKAa3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YJIy4YIlaeT MOBCEAHEBHYIO KU3Hb
moaeil. B Hell paccka3blBaeTCsl O LEHHBIX MPOJYKTaX XUMHUYECKOM MPOMBIIUIEHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHHM M HOBBIX MaTepUaliaX, HOBBIX BEILECTBAX, MCIOIb3yEMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MMIMEHTaX M Kpackax. EjkeHenenbHble 3aHATUS OyayT BKIIIOYATh MIPOCMOTP
TEMATUYECKUX BUJICOJICKLIUN M BBIOJIHEHUE TECTOBBIX 33a/IaHUM ¢ aBTOMATU3UPOBAHHON MPOBEPKOM
pe3yabTaTOB M TBOPYECKHX 3aJaHUi C MociexyromuM obcyxaenneM Ha Qopyme. Kypc sBusercs
o011ieo0pa3oBaTeIbHbIM, HE TPEOYET ClIeUaIbHOM MOATOTOBKH U PACCUUTAH HA HIUPOKYIO Ay TUTOPHUIO
cllylIaTesei, B MepByl0 o4epe/ib 00yJyarolmmxcss HEXUMUYECKUX BY30B U (paKyJIbTETOB M JIIOJCH, yKe
MOJIyYMBIIIMX BBICIIEE OOpa3oBaHHE, HO JKENAIIUX Oosblle y3HaTh 00 OKpYKallleM MUpe U
MOBBICUTH CBOM OOIIIEHAYYHBI YPOBEHb.

6. YueOHO-MeTOIMYECKOE 00ecTiedeHre CaMOCTOSITeTbHOI padoThI 00yUYalOIUXCs

CamocrosiTenbHast pabora oOydaroluxcs MOApa3JeisieTcss Ha ayJAuTOPHYI0, KOTopas
IIPOUCXOUT KaK BO BpeMs JaOOpaTOpHBIX 3aHATUH, TaK M Ha IUIAHOBBIX KOHCYJbTAalUAX, U Ha
BHCAYAUTOPHYIO, MPOUCXOAAITYHO BO BPEMA IMOATOTOBKHW CTYyACHTAMH OTUYCTOB IIO J'Ia60paT0pHI)IM
3aHSATHUSAM U BBIITOJIHEHHSI IOMAIIHUX 33 JaHUH.

AynuTopHas  caMOCTOsTeNbHas paboTa OO0ydYalomuXcs MpeArnonaraeT MPOXOXKICHHE
TECTHPOBAHUS MO KAKIAOMY pa3iey JTUCIUIUTHHBL. TeCThl BKIIOYAIOT TEOPETUIECKHIE U MTPAKTHYECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPEOYIOT TIIIyOOKOro MOHMMAaHUS HM3Y4YEHHOro MaTepuana. TecTbl
MOCTPOEHBI €JMHOOOPa3HO: K KaKIOMY BONPOCY IpeIIaraercs 4eThlpe BapHaHTa OTBETOB, CpPEIU
KOTOPBIX OJMH MM HECKOJbKO MpaBUJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYILECTBISIETCS IMyTeM
COTIOCTABJICHUS TIOJTYYCHHBIX PE3yJIbTATOB C STAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0aIoB B Kak10i Teme Kypca — 10.

BapuaHThl TEMAaTHYECKHMX TECTOBBIX 32/IaHUM VIS TEKYLIEr0 KOHTPOJIA
XuMH4ecKkasi TepMOAUHAMHMKA

B tecrax mo teme «XuWMHYecKkas TEpPMOJMHAMHKA»: IEPBbIC MECTh 3aJaHU OICHUBAIOTCS B
0,5 6amna, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oaua.

Teer Ne 1

1. Tlpu paccMOTpeHUN XUMUYECKON PEAKITUH CUCmeMd O3HAYACT:
a) HCXOJIHBIC PEareHThI
0) TPOAYKTHI XUMHUYECKOU PEaKITNU



B) PpEaKIIMOHHBIN COCY]T
I) MCXOJHBIE PEareHThl U MPOIYKThl PEaKIIuu
2. TlepBblii 3aK0H (ITEPBOE HAYAJIO) TEPMOAMHAMHUKN MAaTEMAaTUIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMHUecKoil peakiuu:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBblmaercs (AH > 0)
0) TemnoBoii a3 ekt peakiuu orpunareiacH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBbI MTOBBIIIACTCS
4. CranpaaptHble TeTuIOBbIe 3G (EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®208 r) AHcer

5. Kakue u3 NpuBEICHHBIX PEAKIUi SBISIOTCS SHIOTEPMUIECKAMHU?
a) 1/2 N2+ 3/2 H, = NH3 AH = — 46 K]I)x/Momb
0)H2+4/20,=H20, AH = -242 K]I>/Mob
B) 1/2 N2+ 1/2 02=NO , AH = 90 KI>x/monb
r) 1/2H2+1/2 1,=HI, AH =26 K]I)x/monb

6. Kakas u3 HanmucaHHBIX HUXE pEaKIUMi OTBEYaeT TEeIuloTe oOpazoBaHusi okcuja azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO
6) N+ 1/202.=NO r) NH3+5/202=2NO +3H:0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO ) *+ C (rpagur) = CU () + CO (1), mormotusnock 22 kJ[K TEIIOTHI.
DOHTanbnus 00pa3oBaHus OKcuaa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Hns peakuun  NiO ) + C (pagur) = NI  + CO (. Onpenenure BO3MOXKHOE HarpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUSHHS PEaKIUy MPU CTAaHAAPTHBIX YCIOBUAX U MpH Temmeparype 627°C.

oo

BemiectBo AH®298 (KJI:x/MO11B) S°9es (x/Monbp*K)
NiO (9 —239,7 38
C (rpagur) 0 5,74
Ni ) 0 29,9
CO -110,5 1974

B orBete ykaxute 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEpaType
627°C n TemmepaTypy Hadajla peaKkIuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTCs SHTPONHS IPH PA3JIOKECHUN KapOoHaTa KaIbIHS?
a) YBEIMYMBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTcs ') HE 3HAIO
10. [lanHas peakuus:
2KCIO3 (tB) —2KCl (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET NMPOTEKATh
0) B 00paTHOM HampaBlIEeHUU T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XuMuHUeckas KUHETHKa»: NMEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE
3ajJaHusa oneHuBaroTca B 0,5 Oama; mecroe, ceApMOE, BOCBEMOE, AEBATOE M JecAToe — B 1 Oami, a
OIUHHAAIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pa3/:[en XHUMUU, I/I3y‘laI-OI_HI/If/'I CKOPOCTH U MEXaHU3MbI XUMHUUYCCKHUX peaKuHﬁ, Ha3bIBACTCA

a) XUMHUYecKasi TepMOIUHAMUKA

0) TePMOXUMHS

B) XMMUYECKasi KHHETUKA

2. CKoOpoCTh XUMHUYECKOU peaKkiuu — 37O ...

a) BpeMsi, 32 KOTOPOE MOJIHOCThIO PACXOyeTCsl OJTHO M3 UCXOIHBIX BEUIECTB

0) U3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOJYKTOB) PEAKLIMU B €IUHHUILY BPEMEHU B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOIYKTOB PEAKIIMA K MOMEHTY OKOHUYaHUS PEaKIIUU
3. B kakux enmuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOM PeaKInu?

a) Momb 11 ¢ !

0) 6e3pa3zmepHas BETMYMHA

B) MOJIBZ C

4. Or kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUCCKUX PEAKIINN?

a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB

0) OT TeMIepaTypbl

B) 0T 00beMa pEeaKIMOHHOTO COCyaa

5. CocTossHME  XMMHYECKOIO  pPaBHOBECHS  OOpPaTUMBIX  IPOIIECCOB
XapaKTepu3yeTcs ...

a) PABHOBECHBIMH KOHIICHTPAIIUSMH TPOTYKTOB PEaKIIUU

0) PHEepruei aKTHBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceiBaeTCs BRIpaXKEeHUE JJII CKOPOCTH PEaKIIUN

4NO @ +6H0=4NH31)+50:(

a) V=K[NOJ*[H20] 6)V =K[NH3][02] B)V =Kk[NO]*[H.0]°

KOJINYCCTBCHHO

7. Kak 3anumercs BelpaskeHHe JUIsl KOHCTaHTBI paBHOBecus peakuuu A +2 B = C +D?

a) Ke = [C][D] / [A][B?
6) Kp =[C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoit oTpe3ok Ha [uarpaMme MokasbIBaeT 3HaUeHUE TEeIIOBOro 3 dexTa peakuun?

a)l E %

A....

[

6) 2 2
B) 3 y
y 3
—y A

XOJl peaKuu

»

v

9. UYt0 MOXHO cKa3aTh O PEaKIuH, U300pKEHHOU HA AUarpaMMe K Bompocy 87

a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAsT PEaAKIIH

B) peaKIIHsI OMUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBnHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIIaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) pH MOBBILLIEHUU TEMIIEPATYPbl

B) TMpY MOBBIIICHUH JTABJICHHS



11. Jns peakuuu Cw) + 2 H 2 ) = CH 4 () Ipu HEKOTOPOH TemrepaTrype KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBeCcHas KOHIICHTpamus BOJOpoJa paBHa 1,2 Moib/1. Berumciaute HCXOTHYIO
KOHIICHTPALIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBOopbl»: mepBOC 3ajJaHUE OLECHUBACTCA B 1 0ami; BTOpOE, TPEThE,
4yeTBEepPTOE, MATOC M IISCTOC 3agaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JEBATOE M AECITOC — B
0,5 6amna.

Tect Nel

1. Ins ypaBaenus peakiun Cu SO4 + KOH —... cokpaimieHHOE HOHHOE YpaBHEHUE 3aIUIICTCS B BUIE
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24d + SO4>
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. Jlnsa mogaBneHus ruaponusa xiaopuaa xpoma (I11) cnemyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIEIOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 TUApocyib(ara Kaiabldsg WU BOABI, CyMMa
K03((HULMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOLMAIIMY PACTBOPEHHOTO BELIECTBA — ATO

13 2) 4 3)5 4) 6
6. PactBopuMOCTh OKcanata cepebpa pasna 3,27-107 r/ 100r H20O. Onpenenurte NpoM3BENEHUE
pactBopumoctu Ag2C204

1) 5:10°12 2)1,16-10°*  3)10,7-10°° 4)2,31-10°8
7. MaccoBas 10711 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOILIEHUE

1) maccsl BelecTBa K Macce BOJIbI

2) KOJMYECTBa BEUIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIM4YeCTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...

1) ruApOKCUI aMMOHUS

2) THIPOKCHU KaJTus

3) XJIOpHUa KaabIHs

4) MapraHIoBas KUcJIoTa
9. M3BeCTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh WICJIOYHYIO WM KUCIYH Cpeny.
[IpuumnHoOii 5TOTO ABIAETCA ...

1) snextponus cosen
2) JIUCTIPOTIOPIMOHUPOBAHHE COJICH
3) ruapaTHpoBaHHUE COJCi
4) ruaponus conen
10.3nauenne PH uncroii Boas! npu 25°C cocraBiser
1)1 2)7 3)0 4) 10



Marunuroropckuii Texuudeckuil yausepcuret um. I'.1.Hocosa
JlucnepcHble CHCTEMBI

B Ttecrax nmo teme «J/lucnepcHbie CHUCTEMBI»: MEPBOE, BTOPOE, TPETbE U UETBEPTOE 3aJaHUs
OLIEHUBAIOTCA B 1 Oaiut; mATOE U IIeCTOE 3aaHus - B 3 Oaiia.

Tect Nel

1. VYkaxwure pazMepbl YaCTUIl KOJJIOUIHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbire 100 HM
3) ot 1umgo 100 am

2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATyJSUIO KOJUIOMJAA, YAaCTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsn?
1) KaTuoHBI
2)  aHHOHBI
3)  moJsSIpHBIC MOJIEKYI

3. Jlus Kakoro »JIeKTPOoJIMTa MOPOT KOAryJSIUU KOJUIOHU/Ia C MOJOKUTEIBHO 3apsSKeHHON YacTUllen
JOJKEH OBITh HAMMEHBIINM?
1)  xmopum Kajus
2)  cynbbar Kanus
3) oprodocdar kanus

4.  Mumenna 305 UMeeT CTPOEHHUE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI~

KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiau3aTopa?
1)  xuopun xenesa (111)
2) Boma
3)  TUAPOKCHI Kayus

5.  IIpu B3aumopneiictBuu 20 mu 0,001H nmurpara cBunua (l1) ¢ 10 ma 0,02H cynbdara xamus
obpasyercs 301b cynbdara ceuHIa (11). K kakoMy smekTpoay JOMKHBI ITepeMeniaThCsl YaCTHIIbI
JMCTIEPCHOM (ha3bl mpH 3meKTpoiau3e?
1)  HaxoAATCs B COCTOSHHU JMHAMUYECKOTO PaBHOBECHSI
2) K KaTtomy
3) kaHomy

6. B nBe konGbl HanuTO 10 50 MJI 307151 TUAPOKCHIA Kene3a. [ TOro 4ToObl BBI3BATH KOAryJISALUIO
307151 MOTpeboBaNOCh J00aBUTH: B mepByto — 5,3 mu 1H pacTBOpa xjopuaa kamus; B Ipyryr —
18,7 mn 0,001H pactBopa ¢ocdara Harpus. Beluuciute mnopor Koarymslud KakJIoro
AIIEKTPOJINTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tectax mo Tteme «OKHCIUTEIIEHO-BOCCTAHOBHUTEIBLHBIC MPOIECCHD»: MEPBOE, BTOPOE, TPEThHE,
4eTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amna; mectoe — B 1 6ai; ceapMoe u BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 OaJIOB.

TecTt Ne 1

1. OxucnuTens — 3TO0 aTOM, MOJIEKYJIa WA UOH, KOTOPBIH ...
1) yBenuymMBaeT CBOIO CTEIECHb OKHCIICHUS
2) TPUHUMAET AJICKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUS UMEET MECTO B Clly4ae, Korjaa ...
1) HeWTpasbHBIC ATOMBI TPEBPAIIAIOTCS B MOJIOKUTEILHO-3aPSHKEHHBIC HOHBI
2) TOJOXXUTEIbHBIN 3apsi/]] HOHA YMCHBIIIACTCS



3) oTpuUATEeNbHBIN 3apsi/1 HOHA YBETHYMBACTCS
3. U3 npencraBneHHbIX HIbKE peakinii kK OBP nucnponopunoHUpoBaHus MPUHAMIEHKUT ...

1) S+ 2HNOs3 = H2S04 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  merayuIbl, BOAOPO/, YIIIEPOI
2)  aKTHBHbBIC HEMETAJLIbI
3)  DJIEMEHTHI, HAXOIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHn OKHUCIIEHUSI KUCIIOPO/ia &) B BOZE M 0) B IIEPOKCH/IE BOIOPOIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. I[lepmanranar kanus B OBP, nporekaromux B KUCIION Cpejie, BOCCTAaHABIUBAETCSA 1O ...
1)  xatmona Mn?
2)  manraHaT-nona MnQO4?—
3)  okcuma mapranmna (1) MnO
7. B peakuun, npotekaromieii mo cxeme Cr2Sz3 + KNOsz - KoCrOs + KoSOs4 + NO okuciieHuro
MIO/IBEPraroTCsl CIASAYIOUTUE STIEMEHTHI ...
1) aszorucepa
2)  cepau Xpom
3)  XpoMm u a30T
8. Cymma k03 PUIHEHTOB B peakiiu, MPUBEICHHOI B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakimrn KMNnOy4 + HCloun, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBI». IICPBOC, BTOPOC H IIATOC 3aJaHUA
OIICHUBAIOTCS B 1 63]’[]’[; TPEThEC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEAbMOC — B 2 Gaia.

Tect Nel
1. DnexTponHBIH NOTEHIHUAT ONPEAEISIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) BonbumMana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro siementa MQIMgSO4||CuSO4|Cu mpu cranmapTHBIX
YCIIOBHSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpomyKkTsl 00pa3yroTcsi Ha KaToJIe MPH AIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMy KOX(p(PHUINEHTOB B ypaBHEHHH dJIEKTPOIH3a pacTBopa HuTpata menu (11)
1) 12
2) 11
3) 10
4) 8



5. Kakags w3 10puUBENEHHBIX  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEAaKUUN  NPOTEKAET
CaMOINPOU3BOJIBHO B MPSIMOM HalpaBiICHUU?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bplumciure Maccy NHMHKA, MOJYYEHHOTO TIPU DJIEKTPOJM3e cylbharta LHUHKA, KOTOPBIH
npoBoauian B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-1073
7. llpuBemuTe CXEMbl OJJIEKTPOAHBIX TPOIECCOB U MOJEKYJISIPHOE YpaBHEHHE DPEaKIIHH,
NPOTEKAIOIICH TPU DICKTPOXHMMHUYECKOW KOppo3uM TranbBaHomapbsl Zn|Mg B CEpHOKHCION
cpene. B oTBeTe ykaxkute cyMMy KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BHeaymuTopHasi caMocTosiTelbHas padoTa 0OYYarONIMXCsl OCYIIECTBISICTCS B BUJIC U3yUCHHS
JUTEPATypPhbl IO COOTBETCTBYIOIIEMY pa3jeiy ¢ MpopadOTKoW MaTtepuaia; 0hOPMIICHUS OTYETOB IO
na00opaTOPHBIM pab0OTaM U BBITIOJHEHUS JOMAIIIHUX 33 [aHUN.

BapuanThl TeMaTHYeCKMX JOMAIIHHUX 3aJaHUI J1JIs1 BHEAYIMTOPHOI CAMOCTOATEIbHOH PadoThI
CTY/J€HTOB M0 TeMaM

JlomainHee 3aganue No 1
1o TeMe «XuUMHYeCKasi TEePMOAMHAMHUKA)

B nomaniaem 3amaHum 1Mo TeMe « XuMU4eckas TepMOJUHAMUKay: TepBasi 3a/1aya OI[CHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oama; Tpetbs — B 1 Oam.

3ajgaua Nel

Hns peakuun CHg ) + CO2 ) = 2 CO () + 2 Hz () onpenenuTe BO3MOXKHOE HalpaBJICHUE
CaMOMPOM3BONLHOTO TeUeHHUs PEaKIMK MPH CTAHAAPTHBIX yCIOBUAX U Ipu Temmepartype T = 927 °C,
€CITU TEIIOBOM (P PEKT peaklnu 70 3aJaHHOIH TeMIlepaTypbl HE U3MEHUTCS. YKaXHTe: a) BbIIENIAETCS
WIM TOrJIOUIaeTcs JHEpPrusi B XOJ€ peakuuy; O) MPUYMHY HaWJEHHOTO W3MEHEHMSI SHTPONHH.
Paccuuraiite TemnepaTypy Hadaua peakuu.

3agaua Ne2

Boruncnure TemnoBoit 3¢ ekt peakuun: CaCz ) + 2 H2Or) = Ca(OH)2 () + C2Hz (1), monb3ysice
CTaHJIaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIJIOThHI BBIACTUTCS WU
MOTJIOTUTCS Tpu oOpa3zoBanuu 2,24 1 C2Ho?

3amaga Ne3

[To TepMOXMMHMYECKMM  ypaBHEHMSM  paccuuTaiite  TemaoBoil  3ddexT  peakuuu:
Ho ) + CO2 1) = CO () + H2 O(r). TepMoXxuMuUuecKue ypaBHEHUS:

a) Ho ) + %2 02 = H20 (1, AH = -241,9 x/Ix;

6)2COw) +O2¢)=2CO2 (), AH =-566,2 x/Ix.

JlomamHee 3axanue Ne 2
mo TeMe «XUMHUYECKAd KHHeTHKA»

B nomamHem 3amanuu mo teme «XUMHUYECKas KUHETHKa»: MepBas 3ajada oleHuBaercs B 1,5
Oaia; BTopas — B 0,5 6ajuta; TpeThs, yeTBepTas U nsatas — B 1 Ga.



3amaya Nel

Peaknust mporekaer mo ypaBHenuto: Oz ) +2 CO ) = 2 CO2 (). HauanbHble KOHIEHTpaLUu
pearupyromux BemecTB paBHbl: [O2] = 1,2 monas/in, [CO]= 0,8 moas/i1. Bo CKONBKO pa3 M3MEHHUTCS
CKOpOCTh mpsMoi peakuuu, korjaa npopearupyer 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM U 00paTHOM peaklnu, eclii YBETUUYUTD JaBJIeHUE B CUCTEME B JIBa pa3a?

3ajmaga Ne2

[Ipu Temneparype 40 °C HexoTopoe KOJMYECTBO BENIECTBA BCTYMAECT B PEAKIMIO 33 20MHH.
Paccuuraiite Bpems, mpuU KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temneparype 200 °C, ecu TemmepaTypHbIii KO3((UIHEHT CKOPOCTH Peakiuu paBeH 2. Bo ckojibko
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaga Ne3

Haiigure HauanbHbIE KOHLEHTPALMKA HMCXOJHBIX BELIECTB M KOHCTAHTY PaBHOBECHUS PEaKIUU:
Fe (n + H20 () = FeO () + Hz (1), eciiu paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyrolIuX BEIIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Momn/m.

3anaya Ne4d

Hns peakumonnoi cucteMbl: CO ¢y + H20 ) = CO2 v + H2 (7 HavaibHbIE KOHUEHTpaLUU
pasubl: [H20] = 0,5 mons/i, [CO] = 0,6 Mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBeCHS paBHa 1,45.

3ajmaua NeS

Bripazute uepe3 KOHIIEHTPALMK PEareéHTOB KOHCTAHThI PAaBHOBECHSI CIICAYIOIIUX PEaKIUii:

N2 + 3 Hoe) = 2 NH3z(, AH =-92,2 /1 x;
COzr) + Cp) =2 COqr), AH = +160,5 x/Ix;
COw) + H20) = CO2 ) + Hoy, AH =-41,1 x/Ix.

YkaxxuTe HarnpaBlIeHUE CMEIIEHUSI XUMHUYECKOI0 PAaBHOBECHSI 3TUX PEAKIUil: a) MpU MOHMKEHUN
TEMIIEPAaTyphl, €CIM JAaBJICHHE IIOCTOSHHO, O) MPHU TOBBINICHUW JaBICHUS, €CIH TeMIleparypa
MOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo teme «PacTtBopei»: mepBasi, BTOpas, TpeThsl W IsTasl 3a7aqd
otieHuBaercs B 1 Oamn; uetBepTas u mectas — B 0,5 Oanna.

3amaua Nel

B xakom o0beme BojibI crieayeT pactBopuTh 1351 SNCly miast monyuenus 3M pacTtBopa xjopuaa
onoga (Il) ¢ mnotHOCTRIO p = 1,405 1/MN?

Paccuunraiite: a) MaccoByr0 JOJIF0 BEIIECTBA B pPacTBOpPE; O) MOJSPHYI KOHIIEHTPAIUIO
SKBHBAJICHTA; B) MOJISUIBHOCTB; T) TUTP; /1) MOJBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYNTE MOJEKYJIsApHbIE W HANUIIUTE COKpAlICHHbIE WOHHBIC YpPaBHEHUS pPEaAKIIHid
B3aMMOJICHCTBUS CIICAYIONINX BEIICCTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl> + KOH —

CaF; + HCl —

Sb(OH)3 + H2SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JIBa MOJICKYJIIPHBIX YPAaBHEHHSI pEaKIIUi K CIICTYIOIIIMM HOHHBIM:

Ba?* + Cr0Os4 — BaCrOqs;

NH:* + OH — NH4OH;

ZnS + 2H" — Zn?* +H.S



3amaua Ned
Brraucnure pH 0,05M pacTBopa cepHON KUCIOTHI.

3ajmaua NeS

Kakue u3 cienyromux coineit moasepratorcs ruaponusy: NazSiOs. Cu(NOz)2. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIpHBIE YPAaBHEHUS THIPOJM3a COOTBETCTBYromMX coseld. Kakoe 3nauenue pH (<
WUIU> 7) UMEIOT PacTBOPBI ATUX CoOJIeh?

3amaga Neb

Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro
COETMHEHUSI.

Jlomamnnee 3aganue Ne 4
no TeMe «OKHCJINTEILHO-BOCCTAHOBUTEIBLHBIE MPOIECCH»

B nomamnem 3amanum no Teme «OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE IPOLIECCH): IepBas
3a/aya ornieHuBaeTcs B 1,5 6ayuta; BTopas — B 2,5 6aia; Tpeths — B 1 Gai.

3amayga Nel
[TonGepure KOIPGUIUEHTH B ypPaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHM.

VYKaXuTe THIT KaXJI0i PEaKIIHH.

PaccunraiiTe 3JEKTPOABMXKYIIYIO CHIYy U OIpPEACIUTE HAIpaBICHHE CaMOIPOU3BOIBHOTO
MPOTCKAHMs MEPBOM PEaKIUU TPU CTAHJAPTHBIX YCIOBHSIX, MCIIOJIb3Ysl 3HAYCHUS OKHCIUTEIHHO-
BOCCTaHOBHTEIIbHBIX TOTCHIIMAIOB:

HJ + H3POs — J> + H3PO3 + H.O

HNO, — HNO3z + NO + H.O

H[AuCls] + H202 + NaOH — Au + NaCl + 0Oz + H.O

NH4ReOs + H — Re + NHsz + H20

KBrO — Oz + KBr

3amaya Ne2

CocTaBbTe YpaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIIUil:

KMnOs + NaNO, + H.O —

NaCrO., + H.O, + NaOH —

Bi(OH)s + NaS;0g + NaOH —

Bi2O: + C —

Mg + HNO3 (pass) —

3amaua Ne3

Hanbl 1Be okuciauTenbHO-BoccTaHOBUTENbHBIE mapbl: KNO2, KNOs; u Pb(NOs)2, PbO..
[Tonmp3ysich TaOMUIECH CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazanHoi cpeme (HNOs3). Paccuwmraiite 3HaueHwue
AJIEKTPOBIIKYIIEH CHUIIBI PEAKITUH.

JlomarnHee 3axanue Ne 5
10 TEME «BJICKTPOXI/IMI/I‘ICCKHC CUCTEMBD

B nomarraeM 3a1aHuu 110 TeMe « DIEKTPOXUMHUYECKHAE CUCTEMBD»: TIepBas 3aj1ada OIICHUBACTCS B
1 Gamnm; BTOpas — B 1,5 G6anna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-UOHHBIE YpPaBHEHHUS DJIEKTPOJHBIX TMPOIECCOB W  MOJEKYJSIPHOE

ypaBHEHHE TOKOOOPA3yIOIIeH peakiuu, MpOTEKaroleil Mpu paboTe TraJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs)2 // AI(NO3)s/Al. Paccunraiite DJIC (E) ranpBaHHYECKOTO 3JIEMEHTA TPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA] aHOJa PaBHBIM CTAaHIAPTHOMY 3HAYEHHUIO, PACCUMTAMTE KOHIIEHTPAIIUIO
KaTHOHOB MeTajlyla B KarOAHOM pacTtBope, mpu KkoTtopoir DJIC raibBaHMYECKOTO 3JIE€MEHTa
yMmenbuTcea Ha 0,02B.



3amaya No2

[IpuBeauTe cxembl

JNEKTPOAHBIX TPOIECCOB U MOJEKYJSpHbIE YPaBHEHMSI PpPEeaKIHid,

NPOTEKAIOIINX NPHU 3JIEKTPOXUMHUUECKON Koppo3uu ransBaHonapsl Co/Ni: a) B kucinoii cpeze; 0) BO

BJIAJKHOM BO3AYXC.

Omnpenenure yObUIHP Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHUH, €CIH CKOPOCTh
kopposuu cocrapmia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHUS OJIJIEKTPOJHBIX IMPOLECCOB (aHOA HWHEPTHBIN) H
MOJIEKYJISIPHOE YpaBHEHHE PEaKluu, MPOUCXOAAIIEH MPHU JIEKTPOIIU3E:

a) pacriaBa NaOH;
0) pactBopa CoSOs.
Brruncnure ¢akTudeckoe KOJMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe NpH DIIEKTPONIH3E

Co(NO3)2, eciu 37eKTpOIIK3 IPOBOAMIN B TeueHkH | 4. Brixoa Meraiia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIEC TPUUMHBI YMEHBIIECHUS BBIX0/Ia METAJLJIa [0 CPABHEHUIO C PACUECTHBIM.

BapuaHT 1oMalHeii KOHTPOJIBbHOI PadoThI

BAPUAHT Ne 1

CHUCTEMA 3JIEMCHTOB
CTPpOCHHUEC aTOMA

TEMA 3AJIAHUE
3aganue 1. OxoHYaHHWE SIEKTPOHHOM (GOpMyYIHI ....68%6pY. Vkaxute
TONOKEHHE >JIEMEHTA B IEPUOIMYECKOH CcHCTeMe: MEpHoJ, TpPyIIY,
Tema 1. MOATPYIIy, Ha3BaTh dMeMeHT. COCTaBbTE HIEKTPOHHYIO (OPMYITy aToMa
Iepuoauueckasi | >IeMeHTa. YKaKHTE dJIEKTPOHHOE CEMEHCTBO, METAILI MM HEMETAIll.

CocraBpTe  3JEKTpOHHO-Tpaduyeckyro  (Gopmyiay g yKa3aHHBIX
3JIEKTPOHOB B HOPMAJIbHOM COCTOSIHUM.

3aganue 2. VYka3aTb Bce KBaHTOBbIE 4YHCJA JUIsl DJIEKTPOHOB,
OTBEYAIONIHX CIIEYIONIEH dIeKTPOHHOM dopmyite 5p°

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BellleCcTB

3aganue. CocTaBbTe ypaBHEHUs peaklUid, IPU MOMOIIM KOTOPBIX MOXKHO
OCYILIECTBHUTD CIIEYIOLINE MTPEBPAILEHUS
Zn — Zn0O — ZnCl; — Zn(OH)2—>Naz[Zn(OH)4]

3aganue 1. s peakmun FesOsx) + Hor = 3Fe0x) + Ho:Or) ompenenmre
BO3MO)KHOE ~HANpaBJICHHE CAMOIPOU3BOJIFHOTO TEYECHUSI PEaKUUH TpU
CTAaHAAPTHEIX YCIOBUAX U mpu Temmepartype t =1227°C, ecrm TermoBoit

Tema 3. a(hexT 10 3a1aHHOM TeMrepaTypbl He U3MEHHTCS.
Xumuyeckas Vxkaxure: a) BBIICIACTCS WIA TOMIONMIACTCS SHEPTUs B XOJE PEaKIuu; O)
T€PMOAUHAMHKA NPUYKHY HAWIEHHOTO M3MEHEHWs SHTpoImH. Paccuuraiite Temrieparypy, Npu
KOTOPOH yCTaHABIIMBAETCS PABHOBECHE U TIPOUCXOUT cMeHa 3Haka AG.
3ananme 2. Bpraucniure TerioBoit ekt peakumn 3FesO4k) + 8Alk) =
4AOs) + 9Few), MONb3ysich CTaHIAPTHBIMH OSHTATIBIUSIME OOpPa30BaHMSI
pearupyronux BemecTB (mpuwioxkenue 3). CKOMBKO TEryIOTHl  BBIIEIUTCS
(mornotutcst) mpu 0Opa3oBaHKy BellecTsa Fe B komuecTse 56 1?7
3aganme 1. TemmeparypHblii KodpduuueHT peakiuu paseH 2,5. Kak
Tema 4. M3MEHUTCS CKOPOCTh PEaKklMu: a) IPU MOBBIIIEHUH TeMieparypsl ot 60
XuMunueckas 1o 100°C; 0) npu oxiakaeHUH peakinoHHOoH cmecu oT 50 1o 30°C?
KHHETHKA U 3aganue 2. /[ oopatumoii peakiun FesOux) + Hory = 3FeO) + H20Oq
XMMHYeCcKoe 3aIUIINTE BhIpaXKeHUE KOHCTaHThI paBHOBecus: AHC, kJlx =+ 69,8.
paBHOBecHe [TpemmoxxuTe criocoObl yBENWYeHNsT KOHIIEHTPAIIUH MTPOYKTOB PEAKITUH.

Tema S. PacTtBopbl

3ananue 1. B 180 mu Bogsr pactBopero 20 r cynbdaTa MapraHia.
[MTomyunsncs pactBop rwioTHOCThIO 1,101 /M. Berancnure MonspHyto,
HOPMaJIbHYI0, MOJISTTbHYIO KOHLIEHTPALUK U MacCOBYIO 0O
PacTBOPEHHOI'O BEUIECTBA.

3ananme 2. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJIIPHbIC
YPaBHEHUs peakLvii B3aUMOJECHCTBUS B pACTBOpaxX MEXKIY:




Bi2(SO4)3 u NaOH; FeClz u H2S;

NH4OH u MnCly; H2SO4 u Ba(OH):..
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIDHBIE U MOJEKYJISIpHBIE
ypaBuenust ruaponusa coieir NaxSiOs, ShClz, Rb2SO4. Kakoe 3naucHme
pH (>7, <7) uMer0T pacTBOPHI 3TUX coJieh?

Tema 6.
OKHCINTEIBHO-
BOCCTAHOBHTE/IbHbIE
CBOiicTBa BeleCTB

3apanue. MeTo10M AJIEKTPOHHOTO OanaHca moaoepure KodpPuimeHTsl B
YPaBHEHHUSX, YKAKUTE OKHCIUTENb U BOCCTAHOBUTEIIb, HAITUIIINTE
SJICKTPOHHBIC YPAaBHEHUS MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHHS
H3PO3 + KMnO4 + H2SO4 = H3PO4 + MnSO4 + K2SO4 + H20

CuSO4 + H3PO2 + H20O = CuH + H3PO4 + H2S04

Tema 7.
DJIeKTPOXMMHUYECKHE
CHCTEMbI

3ananmue 1. /{15 ranpBaHNYECcKOro 3JIeMEeHTa, 00pa30BaHHOTO
IUTACTUHAMU U3 METAIIJIOB

Zn n Ag, norpyXeHHbIX B paCTBOPBI UX COJIEN ¢ KOHLIEHTpaluel HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO JJICMEHTA;

2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX MPOIECCOB U TOKOOOPA3yHOIICH
peaxiuu;

3) paccuMTalTe MEKTPOIBIIKYILYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS dJIEKTPOTHBIX MPOIECCOB (aHO
WHEPTHBIN) U MOJIEKYJSIPHOE YPaBHEHUE PEaKIuy, TPOXOAALIeH pr
AIIEKTPOJIN3E paciliiaBa WK pacTBopa 3nekTpoiauta paciuiaB CaClz
Brruncnne Maccy MeTasuia BBIISIMBIIETOCS Ha KaTo/e, €CIH
ANIEKTPOIIN3 npoBoauiu mipu cujie Toka A =10,0. B TeueHue BpemeHu = 2,5
4.Beixonx Merayia o Toky Bt cocraBun  98%.

3aganue 3. CocTtaBbTe ypaBHEHUS DJIEKTPOIHBIX MPOIECCOB U
MOJICKYJISIPHOE ypaBHEHHE PEAKLINH, POTEKAIOUICH TpH
AIIEKTPOXUMUYECKON KOppo3uH raipBaHonapsl: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMocepe BIaKHOTO BO3AyXa.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMH4YecKasa TEPMOIUHAMHUKA»

OCHOBBI XUMUYECKOU TCPMOANHAMHKU: ITOHATHEC CUCTEMbI, BUJIbI CUCTCM.
TepMOI[I/IHaMI/I‘leCKI/IC apaMeTphl U q)YHKI_II/II/I COCTOSAHHA CUCTCMBI.

OHTanbnus Kak QyHKIUS COCTOSIHUS CUCTEMbI. DHTAJIbIUS 00pa30BaHMsI BELLIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIMAIOLNIME HA TEMJIOBOMH

1.
2.
3. Buyrpennss sueprus. Pabota. Termora.
4.  TlepBblii 3aKOH TEPMOJMHAMUKY (BBIBOJ).
5.
6.
XUMHYECKOW PEaKIUH.
7. Tepmoxumus. 3akoH ['ecca.
8.  CnencrBus u3 3akona ['ecca.
9.

3HTpOl'II/I${ KakKk (I)YHKI_[I/DI COCTOAHHA CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.
11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HaHpaBHCHI/IC CaMOIIPOU3BOJIBHOI'O IMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ.

KOHTpOJILHBIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

.

Xumnueckasi KUHeTHKa. CKOPOCTh XMMUYECKOM peaKIuu U METO/IbI €€ PEryJMpOBaHusl.
BrusiHre KOHIIEHTpAMK Ha CKOPOCTh XUMHYECKOM peaKIuu (3aKOH JEHCTBYIONIUX Macc).

3. Bumsaue Temmeparypbl Ha CKOPOCTh XUMHUUECKOM peakuuu. [Ipasuio Bant — [Nogda.

s ekt
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Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBALMKU. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKca. DHEpreTUYecKas JuarpamMmma.
Kpuas Makcsenna — bonbiimMana. DHepreTuueckuii 6apnep.
Karanutnueckue cucremsl.

BiusiHre kaTanu3aropa Ha CKOPOCTh XMMHYECKOM peaKIuu.
I'OMOreHHBINM U reTepOreHHbIN KaTalus.

KonebarenbHble peakiuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTanTa XUMHUYECKOTO paBHOBECHS.

Cwmenienue xumudeckoro papHoBecus. [Tpunuun Jle—IllaTense.
Binusinue KoHUEHTpaIy, 1aBJICHUS U TEMIIEPATYPBhI.

@®a30BbIE PABHOBECHUSI.

®dazoBble AUArpaMMbl J1Ji1 OAHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJ’[beIC BOITPOCKHI IO TEME «PaCTBOPI)I»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopbrl. CrnocoObl BbIpakeHHs KOHIEHTpPALlMU PAcTBOPOB (MaccoBas MJ0Js, MOJSpHAs
KOHIICHTpAIMs, MOJISIPHAS] KOHIIEHTPAIIUS Y9KBUBAJICHTA, MOJIbHAS JIOJISA, TUTP).

Konnurarushble cBoiicTBa pacTBOpoB. M aeanbHblil pacTBOp.

3axonbl Payns: I (Tonomerpuueckuit) u Il (30ymnnockonuueckuii 1 KpHOCKOIUYECKHIA).

Ocmoc. OcmoTuueckoe naBieHue. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHBIE MOHSTHUS U TMOJIOKEHUS TEOPUU
Appenuyca.

Jucconuanusi KUCIOT, OCHOBAaHUW W COJIH C TOYKM 3pEHUsS HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenb aucconuanuu. CUIbHBIC U CIa0BIEe AIEKTPOIIUTHI.

Hucconmarus ciabbix 25ekTponuToB. KoHcTaHTa quccornuanuu.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu nonHOro oOMeHa MEXy JEKTPOIMTaAMH (HA TPUMEpPEe pPeakiuidi oOpa3oBaHus cI1aboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousBeneHue Boabl. BonopoaHbIN U THAPOKCUIIBHBIN MOKa3aTeu.

I'maponus coneit. Tunsl ruponn3a conen.

KonuyecTBeHHbIE XapaKTEpUCTUKH MPOLEcca THAPOIIN3a.

®DakTOpPHI, BIUSAIONIME HA MTPOIIECC TUIPOIIU3A.

KOHTpOJII)HbIe BOITPOCKHI IO TEME «ﬂl/ICl'lepCHble CUCTEMBI»

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kinaccudukanyuy AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! mostydeHus KOJTOUTHBIX PacTBOPOB.

CTpoeHue KOJIONIHBIX YACTHII.

IIpaBuno dasuca — Ileckosa.

Y CTOHYMBOCT KOJUTOUAHBIX cUcTeM. CTaOUIN3aTopHI.
Koarynsus muoduiabHbIX ¥ TMO0()OOHBIX KOJUIOUIOB.
CenuMeHTanusa KOJJIONUIO0B.

Koarysiius KoJUIOuIHBIX pacCTBOPOB JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupyromast cmocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJJIOMIHBIX PACTBOPOB.
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KouTpoJbHblie Bonpochl Mo TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoieccbn)

OCHOBHBIE TOHATHUSI TEOPUU OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIEHEIC CBOMCTBA BEIIIECTB.

Baxaenmme OKMCIUTEIN 1 BOCCTAHOBHTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TIPUMEPHI).
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHFHBIN ITOTEHIINAIL.

VYpasuenue HepHcra.

CocTaBieHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
HanpaBneHne OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eKTpongnqecKne CHUCTEMBI»

DneKTpoXUMHUYecKHe cucTeMbl. Kimaccudukaius 3J1eKTpOXUMUIECKIX TTPOIECCOB.
DIIEKTPOXUMHUYECKHE MTPOLIECCHI, IPOTEKAKOUIME HA TPAHULIE pa3ena «METall — pacTBOP».
[ManpBanmvecknii anemenT Jlanuamsa — Skoowu.

DIIEKTPOABUKYILASI CUJIA TAIbBAHUYECKOTO JIEMEHTA.

W3mepenne BIEKTPOAHBIX TMOTEHIMANIOB. Psji  cTaHAAPTHBIX AJEKTPOAHBIX IMOTEHIIMAJIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUHU C UX MOJO0KEHUEM B Psly HAIPSHKEHUI.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHenHbll 3akoH Papazest. Beixoa o Toky.

Kopposus metannos. Knaccudukaiiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckasi Koppo3usl.

DIIEKTPOXUMUYECKAsE KOppOo3usa. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJICHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOChEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3almuTa METaIoB OT KOPPO3HH.

3amuTHBIC TTOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH AJIEMEHT.

XHUMHUYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPBI.

XUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OneHo4YHbIE cpeacrea AJd MpoOBEACHUSA l'lpOMC)KyTO'lHOi;I aTreCcTalumn
HpOMC)KYTOqHaH aTTeCTanus nMeceT T CJIBIO OIIPCACIINUTD CTCIICHDb JOCTHUIKCHUA

3aIlJTaHUPOBAHHEBIX PE3YJILTATOB 06yquI/1$[ 10 JUCIHHUITIIIMHE 3a OHpG}ICJ’ICHHBIfI nepuon O6yquI/I$I.

a) Ilnanupyemble pe3yabTarTbl 00y4YeHHMs] U OIIEHOYHbIE CpeACTBAa ISl TNPOBEACHUS

NMPOMEKYTOYHOM ATTECTALMMU:



CtpyKTypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIOCOOHOCTBIO K TPUOOPETEHHIO C OOJIBIION CTENEHBI0 CAaMOCTOSATEIBHOCTH HOBBIX 3HAHWH C HCIOJIB30BAHMEM COBPEMEHHBIX OOpa30BaTENbHBIX U
UH(POPMALIMOHHBIX TEXHOIOTUH

3HaTh - COBPEMECHHBIC teHacHuuu | Ilepeuenv meopemuueckux 60npocos
pa3BUTHS XUMUH, ee poiib 1 3HaueHHe | 1. CoBpeMEeHHbIE MOT0KEHHUS XUMUYECKOM TePMOIMHAMUKH.
B COBPEMEHHOMU HayKke u | 2. OcHOBBI XUMHYECKOMN KuHeTuku. Katanus.
NPOMBIIIIEHHOCTH; 3. OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS IIPOLIECCOB B PACTBOPAX.
- COBpeMeHHbIE HMH()OPMAUMOHHBIE [ 4, OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHMS TIPOLIECCOB B AUCIIEPCHBIX CUCTEMAX.
TEXHOJIOTHMH Ul NPHOOPETEHU | 5. 3aKOHOMEPHOCTH ¥ HAlPABJIEHHE MIPOTEKAHMS OKMCIUTEIBHO-BOOCTAHOBUTEILHBIX IIPOIIECCOB.
HOBBIX 3HAHUH B 00JIACTH XMMHH 6. CoBpeMEHHBIC HAIIPABJICHUS Pa3BUTHUS DJICKTPOXUMHH.
Ymerhb — 0000mary, aHaIM3UPOBATH U Ilpumepnvie npaxmuueckue 3a0anus
OIICHWBATh HH()OPMAIHIO: TCOPHH, [IpoBecTu aHanM3 BIUSHUSA KOHIIEHTPALIMU Ha CKOPOCTh XMMHYECKON peaKInu
koHuenuuy, Gaktel ¢ nensio | NaeS203 + HaSO4 = S + SOz + NapSO4 + H20 mo skcnepuMeHTanbHbIM AaHHBIM. IIpoBectu
MIPOBEPKH TUTIOTE3 u [ 00paboTKy TONMy4YeHHBIX JaHHBIX C HCIOJB30BAHMEM COBPEMEHHBIX HH(DOPMAIMOHHBIX
UHTEPIPETALNU JAHHBIX Pa3IMUHBIX | TEXHOJIOTUil. Pe3ynbTaThl ONTOB NPEACTABUTH B BUJE TaOIHLBI 1.
HWCTOYHHUKOB; Tabmumna 1
— NPUMEHSTE COBpPEMEHHBIE Howmep O0BeM, MII Konuenrpanus Bpewms CxopocTh
I/IH(l)OpMaHI/IOHHBIe TEXHOJIOTUHU JUIS OIIbITa Na2S203 H.O H2S04 NazS203, 10_2 MOSBIICHUSA | pCaKIHUH, 102,
06paboTKH pe3yIbTaToB MOJIB/JI MyTH, C c
XUMHYECKHX IKCIIEPUMEHTOB; 1 1 7 2 13
- npuoOpeTaTh HOBLIE 3HAHUSA IIO 2 2 6 2 2,6
XAMUH c ITOMOIIILIO 3 3 5 2 3,9
MH(OPMALIMOHHBIX TEXHOJIOTUI 4 4 4 2 5,2
5 5 3 2 6,5
[To maHHBIM TAOUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIIEHTPAIIUN
THOCYJb(aTa HATpHUsl, OTIOXKKB Ha ocu abciucc kKoHeHTpanuioo NaxS;0Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.
Crienath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMU THOCYIIb(haTa HATpHsl.
Braners — HaBBIKAMHA kputrueckoro | Temvt 0oknaodos

MBIIJICHUS, aHaJIn3a 1 CUHTC34,

1. Konueniuu coBpeMEHHON XUMUU.
2. DIEKTPOXUMHUYECKAs] KOPPO3HUsI MATEPUAJIOB, IPUMEHSIEMBIX B MAIIUHOCTPOCHHUH.




CtpyKTypHBI
JJIEMEHT

IInanupyemslie pe3ysibTaThl

O1eHOYHEIE Cpe€acTBa

KOMITETCHIIUH 00yuemms

- uHPOPMAIMOHHBIMU  TEXHOJIO- | 3. KuHeTHYecKue Teoprr B KOHTEKCTE XMMHUYECKOTO 3HAHUS.

TUSIMM 11 aHanu3a coBpeMeHHbIX | 4. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIN3 00pa3lioB CILIaBOB.

JOCTHKCHUH XUMHH B 001acTH | 5. XMMUKO-TEXHUYECKasi 00pabOTKa METAJUIOB U CIJIABOB, MPUMEHSEMBIX B MAIIIMHOCTPOCHHH.

npodeccuonanbHoM nestenbHOCTH | 6. CpaBHUTEIBHBIN aHAIN3 COBPEMEHHBIX KaTajalu3aTOPOB, IPUMEHIEMBIX IPU MPOU3BOACTBE
MaTepHayioB JIJIsl MAIIMHOCTPOCHUS
7. OCHOBHBIE TPOOJIEMbI COBPEMEHHON XUMUH.

AIIK-1

YMCHHUEM HCIIOJIB30BaTh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHbBIX NUCHUILIIIMH B HpO(l)CCCHOHaHbHOfI ACATCIIbHOCTHU, IMIPUMCHATbL MCTOJAbI MAaTECMATHYCCKOI'O
aHaJIn3a U MOACIINPOBAHMS, TCOPCTHICCKOI'O M SKCIICPUMCHTAJILHOI'O UCCIICAOBAHMN A

3HaThb

- OCHOBHBIE XMMHUYECKHE IOHATHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMECHHEIC HaIpaBJICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOABI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICI0BaAHMUS
B 00J1aCTH XUMHH

Hepeueub meopemuuecCKux 60npocoe:

16.
17.

18.

OCHOBBI XMMHUYECKON TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTphbl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [IepBbIil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMuMUYECKUX IIPOLIECCOB.

OHranbnus. 3akoH ['ecca U ciencTBUs U3 HEro.

OHtponus. YpaBHeHue bonbiimana. BTopoii u Tpetuii 3aKk0Hbl TEPMOAMHAMUKH.

Ouneprus ['m66ca. HampaBneHns XuMHUYECKUX POIIECCOB.

Xnmuueckass kuHeTHKa. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakunu. Kunerndeckas kpupasi.

CKOpOCTb peakuu U METOIbI €€ PETyJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasusno Bant-I'odda.

DOHeprus akTUBalMU. AKTUBHPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopbl 1 KaTanuTHYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

. KaranusaTtopsl 1 kaTanuTHueCKHE CUCTEMBI. | eTepOoreHHbI KaTaius.

. XuMu4ecKoe paBHoBecHe. KoHCTaHTa XMMUYECKOTO PaBHOBECHSI.

. Cmemienne xumuueckoro pasHosecus. [Ipunnun Jle [larense.

. PactBope1. CriocoOBI BBIpaXEHUSI KOHIIEHTPAIIUN PACTBOPOB.

. PactBOophI 3nekTponnuToB. CTeneHb U KOHCTaHTa 3JEKTPOJIMTUUECKON TUCCOIMAlMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumarus KUCIOT, OCHOBaHHM, coneil. AM(OTEpHBIE DIEKTPOIIUTHI.

PactBopumocTs. IlpousBenenne pacTBOpUMOCTH. Y cCIOBHE OOpa30BaHUS W PaCTBOPCHHS
OCaJIKOB.

Juccoumanus Boasl. MoHHOE nponsBeaenne Boasl. pH.
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oOydeHus

O1eHOYHEIE Cpe€acTBa

19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.

20. lucnepcupie cuctemsbl. Kimaccudukanus. JInodunsHbie 1 110d0oOHBIC KOJIIOUIBI.

21. CtpoeHue KOJIOUTHBIX YaCTHII.

22. Koarynsuus KOJJIOUIHBIX PACTBOPOB.

23. OKHCIUTEIBHO-BOCCTAHOBHUTENIbHBIE CBOMCTBa BemecTB. Knaccudukanus OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.

DNEKTPOXUMHUUECKHE CUCTEMBI. 3akoHbI Dapanes. DIEKTPOAHBINA OTEHIUAL.
INanpBanm4eckwmii 35emenT Jlanuais Sdxko0u.

DNEeKTPOXUMHUYECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 35eKkTpoun3a.
DneKTponu3. AHOAHBINA U KaTOAHBIN MPOLIECCHI MPU IEKTPOIHN3E pacTBOpoB. [IpumeHeHue
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppo3uu. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.

24,
25.
26.
217.

YmMmern

- pemarb  pacueTHble  3aJauu
MIPUMEHUTENHLHO K Marepuanry
IIPOTrPAMMBI,

- INIPOTHO3UPOBAaTh BO3MOYKHOCTb
MPOTEKAHUS CaMOITPOU3BOJIBHBIX
IIPOLIECCOB B pa3IMYHBIX
XUMHUYECKHUX CUCTEMaxX

Ilpumepnvle npakmuueckue 3a0anun:

1. Hamucarb 35IeKTpOHHBIE YpPaBHEHHS 3JIEKTPOJHBIX IPOLECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpasymIie peakuuu, BeIYUCIUTh DJC raabBaHUUECKOTO 3JEMEHTA, €CIU KOHIEHTpaIuu
MOHOB MeTamnoB pasHsl: [AlI¥*]=0,001 momns/m, [C0?*]=0,1 Mons/m.

2. Hammucatb MOHHBIE ¥ MOJIEKYJISIpHBIC ypaBHEHHS peakiuii ruapoinu3a coieid: KsPOs; NazSOqy;
ZnCl,.

3. 3aKOHUYUTH YpaBHEHUS peaKklIUii, HaKCaB UX B MOJIEKYJISIPHOM U HOHHOM (opMax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

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

5. CocraBbTe ypaBHEHHS OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaxSO3z + HoO —.

6. Hammcare 5JIEKTpOHHBIE YPAaBHEHMs DJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CyMMAapHOU
ToKOOOpasymomeil peakunu, BEIMUCIUTh J/IC raqpBaHHUECKOTO 3JIEMEHTAa, €CJIM KOHLEHTpAIUH
FIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHUUTH YpaBHEHUS pEaKIMii, HAMUCaB UX B MOJIEKYJISIpPHOW U MOHHOH popmax:

NH4OH + HNO3 —, Zn(OH), + NaOH—, AIPO4 + Na;SO4 —.

8. Hamcath ypaBHEHHs peakiyii ruaposin3a B MosekysipaoM 1 noHHOM BuJie: Al2(SO4)3, KCI,
Na>S0Os.

9. HamucaTh 3JIEKTPOHHBIC YPABHEHUS SJEKTPOJIHBIX MPOIECCOB, YpaBHEHHE CYMMAapHOM
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TOKOOOpa3ymomeil peakunu, BeMUCIUTh J/IC raqbBaHUYECKOTo 3JIEMEHTA, €CJIM KOHIEHTPAIUU
MOHOB METaJLIOB paBHbL: [ZN?*]=0,01 momns/1, [Cu*]=1,0 MomB/1.

10. Cynwdar amomunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I1OTHOCTE TOTy4E€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hamucatp 31€KTpOHHBIC YPaBHEHHUS OHIIEKTPOAHBIX MPOIECCOB, ypaBHEHHUE CyMMAapHOMH
TOKOOOpa3ymoIeld peakuuu, BeIMUCIUTh, DJ[C rajibBaHMYECKOro 3JEMEHTA, €CIIM KOHIIEHTPAIUH
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m.

12. 3akOoHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM M HIOHHOM BUJIE:

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

13. Onpenenure TEPMOAUHAMUYECKYIO BO3MOXKHOCTh IpoTekaHusi peakuuu CaOw) + 2 C) =
= Ca(C; () + COq), AHy = 460 x>k npu cTaHIapTHBIX yClIOBUAX. PaccunTaiiTe TeMiiepaTypy Havalia
peakiuu, ecimu  S(Ca0)=38 Jhx/monb'K; S(C)=6 [Ix/monb'K; S(CaCz)= 70 [x/monbK;
S(CO)=197 dx/mons-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpenenute TepPMOAMHAMUYECKYIO BO3MOKHOCTh mpoTekanus peakimu 2 Cl ) + 2 H20(n
=4 HCly) + O2 (), AHr = 115,6 x/Ix mpu CTaHZapTHBIX YCIOBHSX. PaccuuTaiite Temmeparypy
Hauana peakuuu, eciu S(Cl2)=223 Jix/mons K; S(H20)=189 Tx/monb-K; S(HCI)= 187 Ix/momb-K;
S(02)=205 Txx/moabK.

16. Hanimcath ypaBHEHUsI peakiuii THAPOH3a B MoieKyisipHoM 1 noHHoM Buje: CrCls, NaNOs,
K2COa.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMI:

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

18. T'omoreHHast peakuus NpoTekaeT Mo ypaBHeHHIO Hz ) + |2 ) = 2 HIy). Hauamenas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, mona 1,5 monb/a. Bo ckoibko pa3 M3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoaa?

19. B 640 ma Boas! pactBopuin 160 r xnopuna xenesa (I1I). [InoTHOCTH MOTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeClz) u N (H20); T.

20. Ompenenure TEPMOJMHAMUYECKYIO BO3MOXHOCTH NpoTekaHus peakiun CSy ) +3 Oxn=
=CO; (n + 2 SO2 (1), AHy = -1075 x/Ix mpu cTaHAAPTHBIX YyCIOBHUAX. PaccumTaiite TemmnepaTypy
Hauana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons-K; S(CO2)= 213 Jx/monb-K;
S(S02)=248 Jlxx/monbK.
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21. Peaknusa uger mo ypaBHeHuwto: 2 Hx ) + So ) = 2 H2S(). Hawanpnas xoHIEHTparus
BOJIOpOJIa 2 MOJIB/II, cepsl 1,5 Mo/, OnpeaenuTe BO CKOJIBKO Pa3 U3MEHUTCSI CKOPOCTh PEaKIIUU K
MOMEHTY, Korjaa npopearupyet 0,7 Mons/1 Bogopoaa?

22. OmnpenenuTe TEPMOJAUMHAMUYECKYIO BOZMOXKHOCTh MPOTEeKaHUs peakuu 2 ZnS ) + 3 Oz =
=2 7Zn0 ) + 2 SOz (), AHr = -890 x>k mpu cTaHAapTHBIX YCIOBUSX. Paccunraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/monb K;
S(S02)=248 Jxx/monbK.

23. HauanbHble KOHIEHTPALlUU UCXOIHBIX BemlecTB B peakiuu: 2 SO: ) + O ) = 2 SO3 () Op11H
pasusbl 1,8 mons/n SO2 1 2,4 Monb/11 O2. Bo CKOIBKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIIUH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO2?

24. B pactBope optodochoproit kumciaorel maccoit 1200 r m mmotHocThio 1,153 r/mn
coaepxutcs 312 r HsPOas. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) m N (H20); T.

Braaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XHUMUYECKUX 3aKOHOB B
npodecCHnOHATEHOM JIeATEIILHOCTH,

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYECCKOTO u
AKCIIEPUMEHTAJIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUH

Ilpumepnvle npakmuueckue 3a0anun:

1. dnsa peakunu CHa ) + CO2 ) = 2 CO () + 2 Hz () onpenennte BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOM3BOJIBHOTO TEUYEHHUS pEeaklUUy IpU CTaHAAPTHBIX YCIOBUAX M Ipu  Temneparype T
=927°C, ecnu TemnoBoit hdeKT peaKuu 10 3aJaHHON TeMIIEpaTyphl He U3MEHUTCA. YKaKUTE: a)
BBIJIETISIETCSl WJIM TOTJIOUIAeTCs SHEPIrHsl B XOJAE PEaKIHH; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUs
sHTpomnuu. PaccunTaiite TemMneparypy Hadana peakiuu.

2. BreipaszuTe uepe3 KOHIICHTPAIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIEAYIOMIUX pPEaKIHi
N>y + 3 Haoe) = 2 NH3p), AH = -92,2 xJIx. Ykaxure HamnpaBiIeHHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI ATUX pEaKUui: a) NPH MOHMUKEHUH TEeMIIepaTyphl, €CIM JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JaBJICHUS, €CJIM TEMIIEpaTypa IMOCTOsTHHA.

3. CkoabKO MULTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpelyercs 1t npurorosyeHus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyromux coneil moasepratorcs ruaponusy: NaxSiOz. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSIPHBIE YpaBHEHHUS T'HAPOJIH3a COOTBETCTBYIOLMX cosiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 3onb runpokcuaa Maraus nonydeH nytem cmemuBanus 0,02 i1 0,01H. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsi 9acTHI] TMOJYYESHHOTO 30JI1 W HAIUIIATE
bopMyTy €ro MULEILIBI.

6. PaccunraiiTe >NMeKTPOABIKYIIYIO CHIIy M OIPENEIUTe HANpaBJICHUE CaMOIPOU3BOIBHOTO
NPOTEKaHMUs PEAKUUU TPH  CTAHAAPTHBIX YCIOBHUSX, MCIOJIB3YSl 3HAUEHHs] OKHCIUTENbHO-
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BOCCTaHOBUTENBHBIX MoTeHnuanos HJ + H3POs — Jo + H3POs + H2O.

7. IlpuBenute cXeMbl S3JCKTPOJIHBIX TPOIECCOB W MOJICKYJISPHBIC YPaBHEHUS pEaKIui,
NPOTEKAIOIINX TP IEKTPOXUMHYECKOM Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 0) Bo
BJI&KHOM Bo3ayxe. Omnpenenure yObUIb MacChl aHOJA MIPU KOPPO3MH B KUCIIOW cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapmia 0,01 r/4.

8. CocraBbTe 2JICKTPOHHO-UOHHBIC YPABHEHHSI AJICKTPOJHBIX MPOIECCOB (aHOJ HHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHHE pEaKkIUH, MpoUCXomsimied mpu anekrponuse pactBopa CoSOa,
Bbrunciure (akTudeckoe KOJIMYECTBO MeETaylla, MOJYYCHHOTO Ha KaTojAe IpU DJICKTPOJIU3e
Co(NO3)2, ecu 37€KTpOJIM3 MPOBOAMIN B TedeHUU 1 4. Beixoa merasmia mo TOKy coctaBuia 85%.
YKaXuTe BO3MOXKHBIC TPUUUHBI YMEHBIIICHHUS BBIX0/Ia METAJIJIa 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsinok nmpoBeaeHNsI MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJIH M KPUTEPHH OLICHUBAHMS:

[IpomexyTouHas arrecranus MO JUCLUUIUIMHE «XUMHUS» BKIIOYAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIIOIINE OIICHUTHh YPOBEHb YCBOCHHS OOYYAarOIIMMMCS 3HAHUM, M TNpPAKTUYECKUE 3aJaHMs,
BBISIBJIIIOLIHE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIAZICHUH, TPOBOAUTCS B (hopMme 3aueTa.

3aueT Mo JaHHOW AMCUMILIMHE MPOBOAMTCS B YCTHOU dopMe 1o OuieraM, KaxkIblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKHUX BOIPOCA U OJIHO MPAKTUYECKOE 3a/1aHNUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3a4TeHO» - OOydYalIIUNCS JAEMOHCTPUPYET TMOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMIIETEHIMI: B X0JI¢ KOHTPOJIbHBIX MEPOIPHUATUI JOIMYyCKAIOTCS OUIMOKH, MPOSBISETCS OTCYTCTBHE
OTJICNIbHBIX 3HAaHUH, YMEHH, HABBIKOB, O0YUYaIOIIUICS UCTIBITHIBAECT 3HAUUTEIbHBIC 3aTPYAHECHUS TIPU
ONEePUPOBAHUHU 3HAHUSIMU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYAIIHH;

«HE 3aUTEHO» - OOy4YarolIMiics He MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U
00BbsicHeHUs! MH(OpMAIHH, HE MOXKET IMOKa3aTh MHTEJJICKTYaIbHbIC HABBIKHM PELICHHS MTPOCTHIX 3ajay.

8. YuedHOo-MeTOoAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedyeHue THUCIMTLINHBI

a) OcHoBHas JMTEpaTypa:

1. Konsana, JI. I'. Xumus : yuebnoe nocodbue / JI. I'. Konsiga, JI. I'. Tapaciok ; MI'TVY. -
Marnutoropck : MI'TY, 2015. - 1 3neKTp0H onTt. guck (CD-ROM). - 3ari. ¢ tutyi.
JKpaHa. URL.:
https.//magtu.mformsvstema.ru/uploader/flleUpIoad?name=21.pdf&show=dcataIogu
es/1/1123821/21.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooOBEKT. -
Tekcrt : anekTpoHHbIH. - CBeieHus noctymnHbl Takke Ha CD-ROM.

0) lomo/iHUTeILHAS JIUTEPATypa:

1. Mepsuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
Mumypusa ; MarHuToropckuii roc. TexHudeckud yH-T uM. [. M. Hocosa. -
Marnutoropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arx. c TI/ITyJ'I
JKpaHa. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 4027.pdf&show= dcataloqu
es/1/1532656/4027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOBEKT. -
Texcrt : anexTpoHHbIH. - CBeieHus noctynHsl Takxke Ha CD-ROM.

2. Mensuuk, H. JI. lucniepcusie cuctemsl : npaktukym / H. JI. Measauk, O. P. MysumHa,
O. A. Mumypuna ; Marautoropckuil roc. texuudeckuii yH-T uM. I'. M. Hocosa. -
Marnutoropck : MI'TY um. I'. . Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ tutym.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 3850.pdf&show=dcatalogu
es/1/1530463/3850.pdf&view=true (mara obpamienus: 22.10.2019). - MakpooObeKT. -
TekcT : anekTpoHHBIH. - CBeneHus nocTymHbI Takke Ha CD-ROM.

3. Komsaa, JI. I'. OxucnuTtenbHO-BOCCTAaHOBUTENBbHBIE peakiiui. OCHOBBI 3JIEKTPOXUMUH :
yuebnoe nocobue / JI. I'. Komsna, 3. P. Mymnmna ; MI'TY. - Maraurtoropck : MI'TY,
2015. - 58 c. : ui., TaoI. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad°name 1147 .pdf&show=dcatalogu
es/1/1121163/1147.pdf&view=true (mara oOpamienus: 14.10.2019). - MakpooOBeKT. -
TeKCT : ANeKTpOHHBIN. - FIMeeTcsl meyaTHbI aHAJIoT.

4. Mumypuna, O. A. Xumudeckas kuHeTHka. COCTOSIHME XHMHYECKOTO PAaBHOBECHS :
npakTukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; Maruutoropckuii roc.
texHudyecku yH-T uMm. I'. . HocoBa. - Marauroropck : MI'TY um. I'. K. Hocosa,
2009 - 1 CD-ROM. - 3arm. ¢ Tturyn. o9kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogu
es/1/1530464/3851.pdf&view=true (mara obparuenus: 22.10.2019). - MakpooObeKT. -
Texcrt : anekTpoHHbIH. - CBereHus noctynusl Takxke Ha CD-ROM.



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

B) MeToauvecKkue yKazaHus:

1.

10.

Munrypuna, O.A. DHepreTuka XMMHUYECKHX IIPOLECCOB: METOJIMYECKUE YKa3aHHUsS K
nabopaTtopHbIM paboTaM MO JAUCHUIUIMHE «XUMUS» s 00yYaroluXcsi Bcex
HalpaBJICHUH TIOJTOTOBKM W CHeNHadbHOCTEH JHEBHOW (opmbl oOyueHus / O.A.
Muirypuna, MarHuToropckuii roc. TexHuueckuid yH-T um. I'. WM. HocoBa. —
Maruuroropek : MI'TY um. I'. W. Hocosa, 2016. — 11 c¢. — TekcT : HenoCpeaACTBEHHBIN.
Komsima, JI.I. Xumuueckas TepMOAMHAMHMKA: METOJAWYECKUE YKazaHUd IS
CaMOCTOSITENIbHOM paboThl TO JUCHUIUIMHE «XUMHUS» [ O0Oydaromuxcs BceX
HaIpaBJICHUH TMOATOTOBKH W crienuaibHocTed Bcex ¢opm obyuenms / JL.I'. Komsna;
MaruuToropckuii roc. rexunueckui yu-T uM. I'. 1. Hocoa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 18 c. — TekcT : HenocpeCTBEHHbIH.

Komsima, JILI'. CkopocTh XMMHYECKMX pEaKIUid U XHUMHUYECKOE pPaBHOBECHE:
Mertoanyeckre ykazaHusi K JaOOpaTOpHBIM padoTaM MO TUCIHMIUIMHE «XHUMHUS» IS
oOydaroluxcsi BCeX HaIpaBICHUN TMOATOTOBKM M CHelHadbHOCTed Bcex GopMm
ooyuenns / JL.I'. Konsina, E.B. Tapactok; MarHUTOropckuii roc. TEXHUYECKUH YH-T UM.
I'. . HocoBa. — Marnutoropck : MI'TY um. I'. . HocoBa, 2020. —8 c. — Teker :
HEIOCPEICTBEHHBIM.

PomnonoBa, H.M. Xumnueckas KuHeTHKa. XHMHUYECKOE PABHOBECUE: METOIUYECKUE
yKa3aHMsl AJI1 CaMOCTOSTENbHON pabOThl 0 JUCHUILIMHE «XUMUS» 1715 00y4aroIuXCst
BCEX HAaIlpaBJICHUN MOJATOTOBKU M creuuanbHocTed Bcex (opm obyuenus / H.H.
Pomuonosa, A.Il. IlonomapeB; MarouToropckuii roc. TeXHu4deckuid yH-T um. [. .
HocoBa. — Marnuroropck : MI'TY um. I'. 1. HocoBa, 2020. — 20 c¢. — Tekcr
HEIOCPEICTBEHHBIMN.

Uynposa, JI.B. PacTBophl: MeToanueckas pa3paboTka K jJabopaTopHbIM paboTaMm Mo
IUCHUIUIAHE «XUMHS» JUIsI OOyYalolmIMXCs BCEX HANpaBICHWA MOATOTOBKH U
cnenuanbHocTeii Bcex (opm oOyuenus / JL.B. Uympoea, T.M. Kynukosa;
Marnurtoropckuii roc. texuudeckuil yH-T uM. ['. 1. HocoBa. — Marnurtoropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 41 c. — TekcT : HenoCcpeCTBEHHBIN.

Uynposa, JI.B. PactBopsl: MeToauueckass pazpaboTka K caMOCTOSTENbHON padoTe 1o
JUCLHUIUIMHE «XUMUS» JUId OOyYarolIMXCs MO BCEM HAMpaBICHUSM IOJTOTOBKH H
crenuanbHoCTSIM Bcex (opm oOyuenuss / JI.B. Uympoma, O.P. Mymiuna, O.A.
Mumypuna; Marautoropckuii roc. texHuyeckuii yH-t um. I. M. Hocosa. —
Marnutoropck : MI'TY um. I'. M. Hocoga, 2017. — 26 c. — TekcT : HeNocpeaCTBEHHBIM.
Konsana, JI.I'. Komnounnele pacTBOpbl: METOIMYECKHE YyKa3zaHUs K J1abopaToOpHOM
pabore mo AMCHMIUIMHE «XUMMsD» Ul OOydYaroIIMXCs IO BCEM HalpaBlIeHUSAM
MOJIFOTOBKM U crienuaibHOCTAM Bcex Gopm oOyuenus / JL.I'. Konsana, JI.A. Boapbss;
Marnurtoropckuii roc. Texaudeckuil yH-T uM. ['. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 9 c. — TekcT : HEMOCPEACTBEHHBIM.

Komnsna, JI.T. OxkucnurenbHO-BOCCTAHOBUTENbHBIE PEAKIIMN: METOANYECKHE YKa3aHUs K
nabopaTopHoii paboTe MO JUCHMIUIMHE «XHUMHS» Uil OOYyYaromuXcs BCEX
HalpaBJIeHUW TMOJATOTOBKH W crienuaibHOCTEN Bcex (popm oOyuenus / JI.I'. Komsna,
E.B. Tapacrok; Marauroropckuii roc. texuudyeckud yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. — 10 c. — TeKCT : HemoCcpeICTBEHHBIH.
Komsana, JI.I. OxuciautenbHO-BOCCTAHOBUTEIBHBIE PEAKIUM U DIIEKTPOXUMHUYECKHE
MPOIIECCHI: METOAMYECKass pa3padoTKa K CaMOCTOSITEIbHOW paboTe Ijisi 00y4Yaromuxcs
10 BCEM HANpaBJIEHUSM IOJATOTOBKH M CHELUAIBHOCTAM Bcex (Gopm obydenus / JL.T.
Komsima, E.B. Tapactok, 2.P. Myinaa; MarHuToropckuid roc. TEXHUYECKUN YH-T UM.
I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. Y. HocoBa, 2017. — 41 c. — Tekcer :
HEIMOCPEICTBEHHBIMN.

Mumrypuna, O.A. DJIEKTPOXMMUYECKHE TPOLIECCHI: METOJUYECKHE YKa3aHWUs K
nabopaTopHoi paboTe MO JUCHUIIIMHE «XUMHS» 71 OOyYaroIIuXcsl IO BCEM
HampaBJlICHUSAM MOJATOTOBKM M CHEHHATIBHOCTSM Bcex ¢opm oOyuenus / O.A.
Mumypuna, H.M. PoaronoBa; MarHuTOropckuii roc. TeXHW4Yeckuid yH-T um. [. WM.



HocoBa. — Marauroropck : MI'TY um. I'. . HocoBa, 2017. — 13 c. — Tekcer :
HEMOCPEICTBEHHBIN.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehi:
IIporpammHoe oGecnieyeHune

Haumenosanue 110 No norosopa Cpox neficTersa
JTUICH3UU
MS Windows 7 Professional(us| ;1597 19 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo
7Zip cB00OOAHO pacnpoctpansemoe 110 0ECCPOUHO
FAR Manager cB000IHO pacupocTpadsemoe I1O 0eCcCpoYHO

Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMANMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «IBHUC»
HammonaneHass wHGOPMAIMOHHO-aHATUTHICCKAS
cucreMa — Poccuiickuii  muumekc  mayunoro|URL: https://elibrary.ru/project risc.asp
muruposaunsa (PHII)
ITouckoBas cucrema Axanemusi Google (Google
Scholar)
Nndopmannonnas cucrema - EguHoe okHO
JI0CTYyTa K HHPOPMAIIMOHHBIM pecypcam
denepanbHOe  TOCYJAapCTBEHHOE  OIOJKETHOE
yupexaeHue «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
MIPOMBIILUIEHHON COOCTBEHHOCTHY
Poccuiickas ~ T'ocymapcTBeHHass ~ OuOimoTexa.
Karasnoru
OnekTpoHHBIE pecypchl Oubnmoreku MITY wum.
['.1. HocoBa

https://dlib.eastview.com/

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

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

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

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

9. MaTepuaibHO-TeXHHYECKOe o0ecrieyeHue T CUUIIIMHBI

MaTepI/IaJ'ILHO-TSXHI/I‘-ICCKOG obOecrieueHue JUCIHHMITIIIMHBI BKIIFOYACT:

Tun v Ha3BaHME ayAUTOPUHU OcHaleHue ayJIMTOpuu
Y4aeOHbIE ayITUTOPUA JJISI TPOBEICHUS MynbTUME TUHHBIE cpeacTBa XpaHeHUs, nepenadyu u
3aHATHH JEKIMOHHOTO THUIIA npeacTaBieHus HHOOpMAIHU
Y4aeOHbIE ayTUTOPHUU JJI MIPOBEACHUS O6opynoBaHUe JJIs1 BBITOJHEHUS JTA0OPATOPHBIX padOT, XMUMHYECKAs
nabopaTOPHBIX 3aHATUN, TPYIIOBEIX H ocyJia, peakTUBBI,
WHAUBUAYAJIbHBIX KOHCYJIbTALUH, Harnsinaeie MaTepuaibl: TaOIUIBI, CXEMBI, IIIaKaTHL.
TEKYLIETO KOHTPOJISI U IPOMEXYTOUHOM
aTTecTaluu
IToMenieHus 1yt CaMOCTOSTENbHOM [Mepconanbhbie KommbioTepsl ¢ maketom MS Office, Beixomom B
paboThl 00yJarOIIUXCS WuTepHer W ¢ JOCTYIOM B AJIEKTPOHHYIO  WH(OPMAMOHHO-

00pa30BaTEeNBHYIO CPEAy YHUBEPCUTETA

ITomenienus Ui XpaHeHus: U Cremnnaxu, ceHdbl A XpaHEHHs y9eOHOTO 000pyIOBaHUS
mpodUIaKTHIECKOro 00CITyKUBaHUS WHCTpYMEHTHI A peMOHTA J1abopaTOpHOTO 000PyAOBAHHUS.
y4eOHOT0 000pYIOBaHUS



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

