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Pabouas  nporpamma cocraiesa Ha ocHoe PIOC BO no  cnennaibHOCTH
22.03.01 MarepuanoBeicHie ¥ TEXHOJOIHS MaTepUAoB, yTBepiuieHHoro npukasom MOuH P® ot
12.11.2015 r. Ne 1331.

PaGowas nporpamma paccmotpeHa W ojo0peHa wa  3acesaHdd  Kadeapsl  XHMHH
« 18 » centabps 2017 r., mpotokon Ne 1.
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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

Lenpto IUCHUIUIMHBL «XUMUS» SBISIOTCA  (OPMHUPOBAHUE Y CTYIEHTOB IIEJIOCTHOTO
€CTECTBEHHOHAYYHOTI'O MHUPOBO33pPEHHSI HA OCHOBE M3YUYCHHS TEOPETHUYECKUX OCHOB XHMMHH, a TaAKXKE
MOJIyYEHUSI WMH KOHKPETHBIX 3HAaHUM, HEOOXOAMMBIX [UIsi MPOPECCHOHATBHONW MMOATOTOBKHU:
BOXHEHIIMX CBOWMCTB 3JIEMEHTOB U HMX COCAMHEHHM, 3aKOHOMEPHOCTEW NPOTEKAaHUsS IPOLIECCOB B
XUMUYECKUX  CHUCTE€Max,  IPaKTUYECKOrO0  MPHUMEHEHUS  METOJOB  TEOPETHYECKOTO0 U
SKCIEPUMEHTAIBHOTO UCCIIEI0BAHUS

2. MecTro aIMCUHUILIAHBI
O0akajaBpa

B CTPYKType o00pa3oBaTeibHONl MPOrpaMMbl MOATOTOBKH

Huctmmumaa b1.6.11 «Xumus» BxoauT B 0a3oByr0 dYacth Onoka 1 oOpa3oBaTenbHOMI
porpamMMbl 110 HampapieHuto nmoarotoBku 22.03.01 MatepuaiioBeieHne W TEXHOJIOTUHA MaTepUaioB
(mpodme MaTtepuanoBeieHue U TEXHOJIOTUH HAHOMATEPUAIOB U HAHOCHUCTEM ).

Jlig u3yyeHus: AUCUMILTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJeHUs, CPOPMUPOBAHHBIC B
pe3ynbTaTte TONydeHUs CpeaHero (TMOJTHOro) oOmero oO0pa3oBaHHs IO AWCHUILIMHAM «XUMUS»,
«Duzuka», «MaremaTuka.

3HaHWS W YMEHUS CTYACHTOB, IOJYYCHHBIC NMPU HM3YUYCHUU JAHHOW IJUCIMIUIAHBI, OYIyT
HEO0OXOIUMBI UM MPH JalbHEHIIIEM U3y4YeHUHN TaKuX AUCHUUIUIMH, Kak «Dusndeckas xumus, Kopposus
W 3alMTa METauioB, «be30macHOCTh  KH3HEACATCIBHOCTHY»,  «OJKOJIOTHS», Yy4eOHas W
MIPOU3BOJICTBEHHBIE TIPAKTHUKH.

3. Komnerenuun odyuaromerocsi, popmupyembie B pe3yabTaTe 0CBOEHHUS TUCHUILIUHBI
IUVIAHUPYeMble Pe3yJIbTAThI 00y4eHus:

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI «XHUMHU» 00ydaromuics JOHKEeH 001aaTh cleayoei
KOMIIETCHIIMEH:

CrpyKTypHBII YPOBEHb OCBOEHUSI KOMIIETEHIIMH

AJIEMEHT [Toporosslii Cpennuii Beicoknii
KOMIIETEHIINH YPOBEHBb YPOBEHB YPOBEHB
OIIK-3

TOTOBHOCTBIO MIPUMEHSTh ()yH/IaMEHTAIbHbIE MaTeMaTHYeCKHE, €CTECTBEHHbBIE U OOIICHH)KEHEPHBIE
3HaHUS B TPO(PECCHOHATILHON JESTEILHOCTH

3Hartb OCHOBHBIE XUMUYECKHUE | METOJBI XMMUYECKOTO U COBPEMEHHBIE
MIOHSTHSL, TTOJIOKEHUS U | (PU3UKO-XUMUYECKOTO HaIlpaBJICHUs pPa3BUTHUSA
3aKOHBI aHaIM3a BEILIECTB HAy4HBIX TEOPUH, METOIbI
TEOPETHYECKOTO U
JKCIEPUMEHTAIBHOTO
HCCIIEIOBAHMS
YMers: pellaTh pacuyeTHbIE peuiaTh pacyeTHbIC 3aa4l | IPOTHO3UPOBATh
3aJja4y IPUMEHUTENBHO | IIPAKTUYECKOTO BO3MOKHOCTb ITPOTEKaHUS
K MaTepually IporpaMmsl | COAEPKaHUS CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B Pa3JIUYHBIX
XUMUYECKHUX CUCTEMAX
Braners: HaBbIKAMU NIPUMEHEHUS | IPAKTUYECKMMH HAaBBIKAMH | METOJAMU UCCIIEIOBAHMS U
OCHOBHBIX XMMUYECKUX | TEOPETHUYECKOIO U | CIIOCOOHOCTBIO OOBACHATD
3aKOHOB B JKCIEPUMEHTAIBHOTO €ro pe3yJbTaThl
npogeccuoHaTbHON UCCIIeIOBaHUsI B 00JACTH | MPUMEHHUTENBHO K
NEeSATEIbHOCTH XUMUU npodeccroHanbHOM
JEeATEIbHOCTH
OIIK-4

TOTOBHOCTBIO COYCTATb TCOPHUIO U TPAKTUKY JJIA pCIICHUS MHIKCHCPHBIX 3aaa4




CTpyKTypHBII YpoBeHb OCBOCHHSI KOMITETEHIUN
DIEMEHT IToporoserii Cpennuii Boicoknii
KOMIIETCHIIUH YpOBEHb YPOBEHb YPOBEHBb
3Harb METO/Ibl XUMHUYECKOIO METO/bI (PU3UKO- TEOPUIO U MPAKTUKY AJIs
aHaJIM3a BEILECTB XUMHUYECKOIO aHaIu3a peuIeHus] MHKEHEPHBIX
BELIECTB 3a1a4
YMers: pewiath pacyeTHbIE | COYETaTh TEOPHUIO U IIPOTHO3UPOBATH
3aa4d  [PaKTUYECKOIO | MPAKTUKY JJIS pELICHUS BO3MOXXHOCTb IIPOTEKAHUS
coJiepKaHus VMHKEHEPHBIX 3a/1a4 CaMOIPOU3BOJIBHBIX
IIPOLIECCOB B Pa3JIUYHbIX
XUMHUYECKUX CUCTEMAX,
HCIIOJIb3YSl TEOPHUIO U
PaKTUKY
Bnanets: [IPaKTUYECKUMHU NPAaKTUYECKUMU HAaBBIKAMH | CIIOCOOHOCTBIO U
HaBbIKAMU 3KCIEPUMEHTAIBHOTO TOTOBHOCTBIO COUYETATh
TEOPETUYECKOIO UCCIICIOBAaHUsI B OOJIACTH | TEOPUIO U MPAKTHKY JIJIs

HCCIENOBAHUS B
00J1aCTH XUMUH

XUMHNHU

PEIICHU HHXXCHCPHBIX
3aaa4

4. CTpyKTYpa M cojlep:KaHue TUCUHIIMHBI « XMMHSD)
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX eNUHUIIBI, 144 daca:
- ayautopHas paboTa — 72 yaca;
- caMocTosTeNbHas paboTta — 36 4acos,
- MOATOTOBKA K 3K3aMeHy — 36 4acos.

Buner yaeGHoiA
paboThl, BKIIIOYAS
CaMOCTOSITENIbHYIO
paboTy CTYJIEHTOB U
o TPYAOEMKOCTh
5 (B yacax) @OopMBI TEKYILLETO U
Pa3znen/Tema qucuIuIvHel g IIPOMEKYTOUYHOI'O KOHTPOJIA
3 o Y yCIIEBAEMOCTH
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1. Xumuaeckas 1 6 6/21 4  |3amura Ja00OpaTOpHONW  pabOTHI.
TEepPMOJIMHAMHKA HomariHee 3aJjaHue Ne 1.
TectupoBanue.
2. XuMHu4ecKasi KHHETHKa 1 6 6/21 4  |3amwmra mabopaTOpHOM  pabOTHI.
Homarmraee 3aJlaHue Ne 2.
TectupoBanue.
3. PactBOpEI 1 6 8/21 4  |3ammra J1a0OpaTOPHOW  PabOTHI
JlomalHee 3aJlaHHe Ne 3.
TectupoBanue.
4. lucniepcHble CUCTEMBI 1 4 6/21 4  |3ammra J1a0OpaTOpHONW  PabOTHI
TectupoBanue.
5. OxucnauTensHo- 1 4 4/21 4  |3ammra  J1a0OpaTOpHOW  PabOTHI
BOCCTAHOBUTEJIBHBIE IPOLECCHI Jomamnee 3a/1aHHe Ne 4.
TectupoBanue.




6. DIIEKTPOXUMUYECKUE 1 6 421 4  |3amurta Ja0OpaTOpPHOUW  pabOTHI.

CHCTEMEI JlomarHee 3aJlaHue No 5.
TectupoBanue.
7. Xumuyeckue u gpuzuko- | 1 2 6  |KoHCHeKT JeKIuii.
XHMHYECKHE METOJIBI aHAJIN3a
8. OCHOBHBIE KJIaCChI 1 2 2/21 6  |KoHCIEKT JIeKIHii.

OPraHu4YCCKUX COC,Z[I/IHCHI/II‘/'I

Hroro no kypcy: 1 36 |36/1411| 36/36 |Ik3amen

5. O0pa3oBaTeibHbIE TEXHOJIOTHHU

B nponecce npenojaBaHus TUCHUIUIMHBL « XUMUS» TPUMEHSIOTCS TPAJAULHUOHHAS U MOAYJIBHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTHUH.

Jlexuuu mpoxoasT Kak B TpaJAULMOHHON (opme, Tak U B hopmMe JIeKInu-0ecenbl WIh AUanora c
ayJUTOpPUEH C TPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTaku», JEKIUH-KOHCYJIbTALIUN, TAe
TEOPETUUECKUN MaTepuall 3apaHee BBIJACTCS CTYJEHTaM JJIsi CaMOCTOSATEIbHOTO M3Y4YEHUsS C LEJbIO
MOJArOTOBKA BOIPOCOB JIEKTOPY, a TaKXe€ JIEKUUA C UCIOJIb30BAHUEM JEMOHCTPALMOHHOTO
XUMHUYECKOT0 SKCIIEPUMEHTa, KOTOPBIH MO3BOJISET HauOoIee MOJHO Peann30BaTh METO/ MPOOIEMHOTO
o0OydeHusI.

JIeKIIMOHHBIN MaTepHal 3aKperIsieTcsl B X0/1€ JIabopaTOPHBIX paboT, HA KOTOPBIX BBITIOIHSIFOTCS
TPYIIIOBbIE WM WHAUBHUAYAIbHBIC 33JlaHUs MO TpoiiieHHoN Teme. [Ipu mpoBeaeHUU 1a00paTOPHBIX
3aHATUNA HMCHOJB3YEeTCS METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIH IO3BOJSIET YCBOUTH MaTepuai
IYyTEM BBISIBJICHUS CBA3€U MEXI1Y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHECHHEM.

CamocTtosTenbHas paboTa CTyIEHTOB CTUMYIUPYET CTYACHTOB K CAMOCTOSITENILHOM MpopaboTke
TEM B IIPOIIECCE MOJATOTOBKH OTYETOB I10 JIAOOPATOPHBIM paboTaM, BBHIITOJIHCHUS JOMAITHUX 3aIaHUH 1
MOATOTOBKU K UTOTOBOM aTTE€CTALIUH.

CoBpeMeHHBIE HHTEPAKTHBHBIC CPEJICTBA TMO3BOJISIOT IKCIICPUMEHTHPOBATH C HOBBIME (hOpMaMu
KOHTpoJist. CTyaeHTaM MpeaiaraloTcs TeCThl M 33Ja4 B 3JIGKTPOHHOM BUJIE, C ABTOMAaTU3UPOBAHHOMN
CUCTEMOU TIpoBepKkU. B oTimune OoT OOBIYHOTO TECTHPOBAHUSI TAKOW CIOCOO KOHTPOJIS TMO3BOJISIET
CTyJIEHTaM B JIt000€ BpeMs TPOUTH TECT, TPOAHATIU3UPOBATH OITMOKH U IPOUTH TECT BTOPUYHO.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT SKCIIEPUMEHTHPOBATh C HOBBIMHU (popMamMu

koHTposs. CTyneHTaM B Xoje oOydeHuss HEOOXOAMMO HCIIONIb30BaTh CPEACTBAa MH(OPMAIMOHHO -
oOpazoBarensHOM cpeapl. CTyAeHTaM MpeanararoTcsl TeCThl W 3aJaydl B AJIIEKTPOHHOM BHJE, C
ABTOMATU3HPOBAHHOM CHUCTEMOM MPOBEPKH, KPOME TOrO0, HMEETCS BO3MOXKHOCTh Iepenadu
nH(pOpMAILIUN «CTYIEHT <> MpEmnojiaBaTeiby 4yepe3 00pa3oBaTeNbHBIN MopTan By3a. B oTimume oT
OOBIYHOTO TECTUPOBAHUS TAKOW CIIOCOO KOHTPOJIS TTO3BOJISIET CTYIEHTaM B JIF000€ BpeMs MPONTH TECT,
MPOAHAIU3UPOBATH OMIMOKH U TPOUTH KOMITBIOTEPHOE TECTHPOBAHME MOBTOPHO B KOMITBIOTEPHBIX
kimaccax. KpoMe TOro, y CTyA€HTOB €CTb BO3MOXXHOCTb CaMOCTOSITEIBHOTO IPOBEACHUE
KOMITHIOTEPHBIX JIa0OpaTOpHBIX pador - [anpBaHWYeckuil 3yeMeHT. Onektposnn3. PacTBopbl -
I'unponu3 coneit [anmekTpoHHbIl pecypc]. CTyaeHTaM MO HEOOXOAMMOCTH B XOJe OOY4YEeHHS
MPEIOCTABIIACTCS BO3MOXKHOCTH JUCTAHIIMOHHOTO OOy4YeHHUsS MO Kypcy «XUMHUS», B TOM YHUCIE U
JTUCTAHIIMOHHAs cJava 3au€Ta C HUCIOJB30BaHUEM CPEICTB HH(POPMAIIMOHHO - 00pa3oBaTeNbHOM
CpEIpbl.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOSITeIbHON PadoThl CTY/ICHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB MOAPA3ACIIACTCA Ha ayAUTOPHYIO, KOTOpass NpOUCXOIUT
KakK BO BpEMs na60paT0pr,1x SaHSITHﬁ, TaK W Ha IJIAHOBBIX KOHCYJIbTAOWAX, U Ha BHCAYAHUTOPHYIO,
MNPOUCXOAAINYIO BO BpEMA IMOATOTOBKHU CTYACHTAMH OTYETOB IIO0 J'Ia60paT0pHBIM 3aHATUAM H
BBITIOJIHEHW S JOMAIITHUX Sa}IaHI/IfI.



Bunel camoctosTenbHON paboThl 0Oydaromerocs, NOpsAA0K UX BBIMOJIHEHUS W KOHTPOJS IO

OTACJIbHBIM pa3jciyiaM OUCHUIIJIMHBI IPUBCACHLI B Ta6JII/II_ICI

Paznen (tema) Bun camocrositensHOl paboThl (Ne Kos-

HCHHILIHHDI TeMbI) BO DopMBbI KOHTPOJISI

4acoB

1. Xwumuueckas | - opopmieHre OTYETa 110 3amuTa J1abOpaTopHOM
TepMOAMHAMUKA nabopaTopHoi padore; paboTHI.

- peuieHue goMarHero 3aganus Ne 1; 4 3amura JIOMAILHETO
- CaMOCTOSTEIbHOE U3yUEHUE 3ananus Ne 1.
y4eOHOI TUTEepaTypHl. TectupoBanue.

2. Xumuyeckas | _ o(OpMIIEHHE OTYETA 110 3ammra J1a00paTOPHOM
KHHETHUKA J1aGopaTopHOil paboTe; paboTHL.

- pellcHHe AOMAIITHETOo 3aaanus Ne 2; 4 3amura AOMaIHEro
-CaMOCTOSATENLHOE U3YUEHHE YIEOHOM 3ananus Ne 2.
JIUTepaTypBL. TectupoBanue.

3. PacTBOpHBI - oopMIIEHHE OTYETA 110 3amuTta 1abopaTopHOU
nabopaTtopHoO# pabore; paboTHL.
- pelieHre JoMaIrHero 3aaanus Ne 3; 6 3amuTa JIOMAIITHETO
-CaMOCTOSITENIbHOE U3yYeHue yueOHoil 3aganus Ne 3.
JIUTEPATYPHI. TectupoBanue.

4. JucnepcHbie | - opOpMIICHHE OTUYETA 10 3ammra J1a00paTOpHOM
CUCTEMBI nabopaTopHoii pabote; paboTHI.

-CaMOCTOSITENIbHOE U3y4eHue y4eOHOil 4 TectupoBanue.
JTUTEPATYPHI.

S. - oopMIIEHHE OTYETa IO 3amura J1abOpaToOpHOM
OxkucCIUTENBHO- nabopatopHoit pabore; padoTHI.
BOCCTAHOBUTEJBHBI | - pellIeHUe JoMalIHero 3ananus Ne 4; 4 3ammura JIOMAIIIHETO
€ TIPOLIECChI -CaMOCTOSITEIbHOE U3yUeHHE YUeOHON 3amanus Ne 4.

JINTEPATYPBHL. TectupoBanue.

6. - oopMIIEHHE OTYETa O 3ammra  J1a60paTOpHOU
DNEeKTPOXUMHUYECK | JIa0OpaTopHOM paborTe; paboTHI.
1€ CUCTEMBbI - peleHye JoMalHero 3aaanus Ne 5; 6 3ammra JIOMAIIIHEro

-CaMOCTOSTEIILHOE U3YUYCHHE YIECOHOU 3agaHus No5.
JIUTEPATypBH. TectupoBanue.

7. XUMHYECKHUE | -CAaMOCTOSITENIbHOE U3ydeHHE YUeOHOM 4 Koncnekr o
u (GU3uKO- | TUTEPATYPHI; npeziaraeMon
XUMHAYECKHE - KOHCTIEKTHPOBaHHE. JTuTeparype
METO/bl aHAIN3a

8. OCHOBHbIE | -CaMOCTOATEIbHOE U3YUYEHHUE YUEOHOI 4 Koncnekr o
KJIaCChI JUTEpaTyphl; npeziaraeMon
OpTaHUYECKUX - KOHCTIEKTHPOBaHUE JTUTeparype
COCIMHEHU I
HWroro no pazneny: 36 | Dx3ameH

OueHoyHble cpeacTBa /sl TEKYHIEro KOHTPOJIS MO IMCUHUILIHHE:

KOHTpOJIbH])Ie BOIIPOCHI IO TEME «XuMHuueckas TEPMOAUHAMHUKA»

1. OCHOBBI XUMHYECKOHN TEPMOANHAMHKU: ITOHATHE CUCTEMbBI, BUJIbI CUCTECM.

2.  TepmonuHaMHUYECKHE MapaMeTpbl U GYHKIIUU COCTOSHUS CUCTEMBI.
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10.
11.
12.

13.
14.
15.

0.
1.
12.
13.
14.
15.
16.
17.

Brytpennss sueprus. Pabora. Temora.

ITepBblii 3aKOH TEPMOAMHAMUKHU (BBIBON).

OHTadbNMs Kak QYHKIUS COCTOSIHUS CUCTEMbI. DHTAJIbIUS 00pa30BaHUsI BELLIECTBA.
TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIMAONME HA TEmIoBOH 3ddekt
XUMHUYECKON pPEeaKII1H.

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

OHTponHs KaK (PyHKIHS COCTOSIHUS CUCTEMBI.

BTopoii 3aKk0H TepMOJIMHAMUKH.

TpeTuii 3aKOH TEPMOIMHAMUKH.

Oneprus ['nb6ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYecKasi KHHETHKA»

Xumuyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEaKLUU U METO/BI €€ PETYJINPOBAHMS.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakluy (3aKOH JIEHCTBYIOIINX Macce).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHuuyeckoil peakuuu. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallMU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrnueckue cHCTEMBI.

BnusiHue kaTanns3aTopa Ha CKOPOCTb XUMUYECKOW PEaKLUU.

I'OMOreHHBIN U reTepOreHHbIN KaTalns.

KonebarenbHble peakuuu.

Xumunueckoe paBHoBecHue. OOpaTuMble 1 HEOOPATUMBIE PEAKLINH.

KoHcTaHTa XMMHY€ECKOrO paBHOBECHSI.

Cwmemenune xumuyeckoro pasHoBecus. [Ipunnun Jle-1llarense.

BnusiHue KoHLEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHS.

®da30BbIe AMArpaMMbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJubnbie Bonpocs! o teme «PacTtBopbn»

[TonsiTue pactBopa. PactBopuMocTs BemiecTBa. PactBopuMocTs rasa.

PactBoprl. CriocoObl BBIpa)K€HUS KOHIICHTPAIIMM PAacTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIIEHTpAIlUs1, MOJISIPHAs KOHLIEHTPAIIKs SKBUBAJIEHTA, MOJIbHAS TOJIS, THTP).

Konnurarueasle cBOMCTBA pacTBOPOB. M teanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ymnnockonuueckuii 1 KPHOCKOMUYECKH ).

OcmMmoc. OcmoTtrueckoe napieHne. CxemMa 0CMOMETpA.

KucioTHO-0CHOBHBIE B3aMMOJIEHCTBUS BELIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUNA AppeHuyca. OCHOBHBIE MOHSATHUS U IOJIOXKEHUS TEOPUU
AppeHnnyca.

Huccoumanus KHCIOT, OCHOBaHWUW M COJIEH C TOYKM 3PEHUS HMOHHOM Teopuu AppeHuyca
(mpuMepsI).

Crenens aucconuanmu. CHIBHBIC U Ca0BIE DIIEKTPOTUTHI.

Jucconmarus cia0bix 31MeKTpoauToB. KoHCTaHTa ArCCOIUAII.

3akoH pa3basinenus OcTBaib/a.

Peakmyii HOHHOTO OOMEHa MEXKy AJICKTPOIUTaMHU (Ha TIpUMepe peakiuii 00pazoBaHus claboro
AJIEKTPOJINTA, OCAIKA U Ta3a).

IIpousBeneHne pacCTBOPUMOCTH.

HNonHnoe npounssenenye Boabl. BOTOPOIHBIN U THIPOKCUIIBHBIN OKa3aTENH.

I'mpaponus couneii. Tunel rugponnsa conen.
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KonnuecTBeHHbIE XapaKTEPUCTUKH MPoOLIecca THIPOIHU3a.
@DakTOpHI, BAUAIONIME HA MIPOLIECC TUIPOIU3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMBI»

I'ereporennsie cmecu. JlucrnepcHble CUCTEMBI.
Hucnepcuocts. Knaccugukanuu AUCIepCHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHbie 1 1H0(OOHBIE KOJUIOUIBI.
CniocoOblI MoTy4eHus KOJIOMIHBIX PACTBOPOB.

CrpoeHue KOJUIOMIHBIX YacTHLI.

IIpaBuno ®dasuca — [leckosa.

Y CcTOWYMBOCTD KOJUIOMAHBIX cucteM. CTaOuIn3aTophl.
Koarynsmust mnouiabHbIX U THO()OOHBIX KOJIIOHIOB.
CenumMmeHTaIus KOJUIOUIOB.

Koarynsuust KoJUIOuHbIX pacCTBOPOB JIEKTPOIUTAMH.
ITpaBumno lyneue — 'apau. Koarynupyromas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJIEKTPUUYECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTposbHBIE BONIPOCHI 10 TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
MPOIECChI»

OCHOBHBIE TOHATHSI TEOPUU OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
OKHUCIIMTEIFHO-BOCCTAHOBHUTEIIBHEIE CBOMCTBA BEILIECTB.

Bakueiime OKUCINTEIN U BOCCTAHOBUTEIIH.

THUIIbI OKMCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TIPHUMEPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

Ypasuenue Hepucra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

QHGKTpOXI/IMI/I‘leCKI/Ie CHUCTCMEI. Knaccmpnxaum{ QJICKTPOXUMHUYCCKUX ITPOLECCCOB.

DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa IPAHULIE pa3jiesia «MEeTalll — pacTBOP».

["anpBanmveckuii anemeHT Jlanuamsa — Skoowu.
DIEKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

I/I3MepeHI/IC QJICKTPOAHBIX IMOTCHIUAJIOB. Psan CTAaHAAPTHBIX JJICKTPOAHBIX ITOTCHIHUAJIOB.

CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIOXKEHUEM B PSIly HAMIPSKEHUH.
Ypasuenue HepHcra.

DNEeKTPOIN3 pacIjaBoB U pacTBOpoB. KaTogHble M aHOAHBIE TPOIIECCHI.
OO0benuneHHbIl 3aKoH Papaness. Beixos 1o Toky.

Koppo3zus metamnos. Knaccudukanust Koppo3nOHHBIX TTPOIIECCOB.
XuMuyeckast Koppo3usl.

SJ'IGKTpOXI/IMI/I'—IeCKaSI KOppo3us. AHO}IHOG OKHCJICHHE MCETalllla W KaTOJHOC BOCCTAaHOBJICHHUEC

OKHUCJIUTETIS.
[Tpumeps! KOPPO3UHU B KUCIIOH cpefie U aTMOCHEPHOU KOPPO3HUH.
CkopocTh KOppo3uu.

3anmra METAJIOB OT KOPPO3HUH.

3alUTHBIE TOKPBITHUS.

DNEKTPOXUMHUUECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAIIIOB.
XVMHYECKNE UCTOYHUKH TOKA. |'abBaHUUYECKHM 2IIEMEHT.
XHUMHUYECKNE UCTOYHHUKHU TOKA. AKKYMYJISTOPBI.

XVMMHUYECKUE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.



BapHaHTbl TeMAaTHYeCKHUX JOMAIIHUX 3aJaHUM Il CAMOCTOSATEIbLHOM paﬁoTbI CTYACHTOB IO
TeEMaM

Jlomamuee 3aganue Ne 1
no TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomarHem 3aaHuu 1Mo TeMe «XMMUYecKas TePMOJIMHAMUKAy: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oas.

3agayga Nel

Jia peakuun CHy p + COp () = 2 CO (y + 2 Hy () onpenenure BO3MOKHOE HalpaBJICHUE
CaMOITPOU3BOJILHOTO TECUYCHHUS PEAKIIMU MMPU CTAHJAAPTHBIX YCIOBUSAX M Ipu Temmeparype T = 927 oc,
€CJIM TEIUIOBOM 3 (HEKT peakIuu 10 3aJJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KOKUTE: a) BhIICISCTCS
WIM TIOTJIONIACTCS JHEPTrHsi B XOJ€ peakiuuu; O0) MPUYMHY HAWJACHHOTO H3MEHCHHS DHTPOTIHH.
PaccuunraiiTe TemrepaTypy Hadajga peaKium.

3agayga Ne2

Berancnure remnosoit addext peakuun: CaCs ) + 2 HoO(y = Ca(OH); () + CoHo (1), monb3ysics
CTaHJIAPTHBIMU TEILIOTaMU 00pa30BaHUS pearnpyrommx BemecTB. CKOJIbKO TEIJIOTHI BBIACIUTCS WIH
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgadga Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHMSIM  paccuMTaiTe  TemioBo  3ddexkT  peakuuu:
Hs ) + COz ) = CO (y + H2 O(py. TepmoxuMudeckue ypaBHEHUS:

a) H, @ T 5 0, = H,O ) AH =-241,9 x]JIx;

6)2 CO ™ T 0O, ®= 2 COy () AH = -566,2 xJ]x.

Jomamnee 3aganue Ne 2
1o TeMe «XHMHYeCcKass KHHETHKAa»

B ngomamiHem 3amaHuu 1Mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oainna; BTopas — B 0,5 Gajuia; TpeThs, yeTBepTas u nstas — B 1 Ga.

3amaua Nel

Peaknus mporekaer no ypaBHeHuto: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauuu
pearupytomux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsAMOHN peakuuu, korzna npopearupyet 30% CO? Bo cKOIbKO pa3 M3MEHATCS CKOPOCTU
MPUMOI ¥ OOpaTHOW peaklvK, €CJIU YBEIIMYUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3agaya Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite BpeMms, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIMIO MPHU
temneparype 200 °C, ecim TEMIEPATYPHbIN KO3()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakuu?

3amaua Ne3

Halinute HavanpHble KOHILIEHTPALlUM MCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecnim paBHOBECHBIE KOHLIEHTPALIMU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]=0,3momw/71, [Hz] = 0,4 Momnb/m.

3agaya Ned

Jisa peakuuonnoi cucremsl: CO y + HyO ) = COz (yy + Hy (7 HadanbHblE KOHIECHTpALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 mons/n. Onpenenute KOHIICHTPAIIMHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITU KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaua Ne5

Bripasure uepe3 KOHLIEHTPALUU PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F)’ AH = -92,2 KI[)K,
COz(r) +C M= 2 CO(F), AH =+160,5 xJIx;



CO(F) + HzO(r) =CO, ™ t Hz(r), AH =-41,1 k]I x.
VKaXHUTe HATPABICHUE CMEIICHHUS XUMHYESCKOTO PAaBHOBECHSI STUX PEAKIHIA: a) IPH MOHIKCHUH
TEMIIEPATyPhl, €CIM JaBJIE€HHE MOCTOSHHO, 0) NpPU IOBBLILEHUW OABIEHHS, €CIM TEMIEparypa
IIOCTOsIHHA.

Jomamnee 3ajanue Ne 3
no reme «PactBopbi»

B nmomammnem 3amanum mo teme «PacTBopel»: mepBas, BTOpas, TPeTbs M IATas 3a7add
orieHuBaercs B 1 6amn; yerBepras u mecras — B 0,5 OGaa.

3amaga Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SnCly miist monydyenus 3M pactBopa xjopuaa
onoBa (I1) ¢ mmotHoCTRIO p = 1,405 T/MN?

PaccunTaiite: a) MaccoByro JI0JII0 BeHIeCTBA B pPacTBope; 0) MOJSPHYIO KOHICHTPAILUIO
HKBUBAJIEHTA; B) MOJISUIBHOCTB; T') TUTP; 1) MOJIbHYIO JOJIIO BELIECTBA B PaCTBOPE.

3agaua Ne2

3aKOHYMTE MOJIEKYJIIpDHBbIE M HANMIIUTE COKpAIlleHHble MOHHBIC YpPAaBHEHMsI peakuui
B3alMOJICHCTBUS CIEAYIOLIUX BEILECTB!

HBr + NaOH —

AgNO3 + HS —

MgCl, + KOH —

CaF,; + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3azmaga Ne3

CocTtaBbTe 10 JBa MOJIEKYJISPHBIX YPABHEHUSI peakLUil K CIEIYIOIIUM HOHHbBIM:

Ba®* + CrOs — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** + H,S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxkue u3 cnenyrommx coneir moaseprarotcs ruaponusy: NaySiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYIOIUX coyiel. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agauda Neb6

Haiinute npoussenenue pacrsopumoctu PhCly, eciu 8 200 Mt Bozsr pactBopsiercst 2,17 T 3TOr0
COETUHEHUSI.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHD)

B nomamuem 3amanun mo temMe «OKHCIMTETHbHO-BOCCTAHOBUTEIBHBIE MPOILIECCHD»: IepBas
3a/maya omneHuBaercs B 1,5 6ayia; BTopas — B 2,5 6ana; Tpeths — B 1 Gai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMSX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUH.
VYKaXuTe THUIl KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYILIYI0 CHIY U OIPEAEIUTE HaIlpaBICHUE CaMOIPOU3BOJIBHOTO
MIPOTEKaHUsl MEPBOM pPEaKIUU IPU CTAHJAPTHBIX YCIIOBHSX, MCIOJIB3YS 3HAYEHUS OKHMCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX ITOTCHIUAJIOB!

HJ + H3PO, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0



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

NH;ReO, + H, — Re + NH; + H,O

KBrO — O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHECHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUMN:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,0, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNOs; (ass) —

3ajgaua Ne3

Jlanbl 1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mmapbl: KNO,;, KNOjz;; u Pb(NOg3);, PbO..
[Tonb3ysick Tabmuilell CTaHAAPTHBIX OKUCIHTEIHbHO-BOCCTAHOBUTEIHHBIX TOTEHIIMAIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peakumu B  ykazannoir cpeme (HNOs3). Paccuwnraiite 3HaucHwue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jdomamnee 3aganne Ne 5
1o TeMeE «3JIEKTp0XI/IMI/I'—leCKI/Ie CUCTEMbD»

B nomantneMm 3amanuu 1o TemMe «JIEKTPOXUMUUYECKHE CHCTEMbI»: IepBas 3aja4ya OlICHUBACTCS B
1 6amr; BTopas — B 1,5 6aina; Tpethst — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE ypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U MOJEKYISIpPHOE

YpaBHEHHE TOKOOOpAa3yIOIIeH peakiyy, MPOTEKAIomeld Npu padoTe TalbBaHUYECKOTO AIIEMEHTA
Co/Co(NO3); // AI(NO3)s/Al. Paccunraiite DJIC (E) ranpBaHHYECKOro 3JIEMEHTa MPU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJA PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mnpu kotopoid IJIC raibBaHUYECKOTO JIIEMEHTa
ymenbuTcs Ha 0,02B.

3amaga Ne2

[IpuBenute cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPHU JIEKTPOXUMHUECKON Koppo3uu rampBanomnapsl Co/Ni: a) B kucnoii cpeze; 0) BO
BJIQKHOM BO3/yXe€.

Onpenenure yObUIb Macchl aHOJA TMPU KOPPO3UHU B KHUCIOHM cpene 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHs 3JIEKTPOAHBIX MPOLECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QakTHueckoe KOJIMYECTBO MeETajula, MOJYYEeHHOTO Ha KaTojAe IpH 3JIEKTPOJIn3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUMHBI YMEHBIIIEHUS BBIX0O/Ia METAJJIA M0 CPABHEHHIO C PACUETHBIM.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 1 TEKYIIEro KOHTPOJIisA

TecTbl BKIIOYAIOT TEOPETHYECKHE M TPAKTUYECKUE 3aJaHUs, OTBETHI Ha KOTOpHIE TPEOYIOT
TIIyOOKOTO TMOHUMAHMS HW3YYEHHOTO MaTepuana. TecThl TOCTPOSHBI €JIMHOOOpa3HO: K KaXKIOMY
BONPOCY IMpeAiaraeTcsi YeThipe BapuaHTa OTBETOB, CPEIN KOTOPHIX OJMH WIH HECKOJIBKO MPaBUIHHBIX.
OO6paboTka pe3yNbTaTOB OCYIIECTBISECTCS ITYTEM COTOCTABJICHHS TIOJYyYECHHBIX pE3ylIbTaTOB C
ATAJTOHHBIMHU M MIPOTEKAET OUEHb OBICTPO. MaKkcUMalbHOE KOTMYECTBO OAIIOB B KaxK10i Teme Kypca — 10.

XuMHu4yeckasa TePpMOANHAMHUKA



B Tecrax mo teme «Xumudeckas TEPMOAMHAMHUKA»: MEPBBIE IECTh 3aJaHUN OLECHUBAIOTCH B
0,5 6amna, cegpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

1. Tlpu paccMOTpeHUHN XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HUCXOIHbBIE PEareHThl
0) MPOIYKTHI XUMHYECKOU PEAKIIHI
B) PEaKIMOHHBIN COCY]
I') WCXOJHBIC PEareHTHI U MPOIYKTHI PEAKITUU

2. TlepBblii 3aK0H (IIepBOE HAYAIO) TEPMOAMHAMUKI MaTEMaTUYECKH 3aIIUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)

06) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBIINSI PEaKIIMOHHOW crucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 dekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIINS PEAKIIMOHHON cHCTeMbl yMeHbIaeTcst (AH< 0)
T') AaBJICHUE PEAKIIMOHHOIN CUCTEMBI ITOBBIIIACTCS

4. CranmapTHble TeTUIOBbIE 3P (EKThI MPUHATO 0003HAYATH:

a) AUcrt B) Q 1013°"°
6) AH®298 F) AHcrt
5. Kakwue u3 npuBeJCHHBIX PEaKIUil SBISIOTCS SHAOTCPMHUUCCKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Moab
0) H,+4/20,=H,0, AH = -242 K]JI»/Mo01b
B) 1/2 N2+ 1/2 O, =NO , AH = 90 K]I>x/Mo01b
r) 1/2Hy,+ 1/2 1,=HI, AH =26 K]JI»/mMonb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIuil OTBeYaeT TeroTe oOpa3oBaHUs okcuja asora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 02 = NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO +3 H,;0
7. Tlpu BoccraHoBineHuu 16T okcua Meau( || ) Mo peakiuH :
CuO () + C (rpagun) = CU () + CO (), mornotuiioch 22 k/JIk TEMIOTHI.
OHTanenus 06pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu  NIiO o + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOMPOM3BOJILHOI'O TEUSHHS PEAKIIMU IPU CTaHAAPTHBIX YCIOBUAX U Ipu Temnepatype 627°C.

BemectBo AH®9s (KIx/MOB) S°9s (Jx/Monp*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkwure 3HaueHUs dHepruu [ mOOca MpW CTaHAAPTHBIX YCIOBHSX, NMPH TEMIIEpaType
627°C n TemmepaTypy Hadajla peaKkIuH

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHseTCs SHTPOIHUS PU Pa3I0KESHUN KapOOHaTa KabIHs?
a) yBEJIMYHUBAETCS B) HE YMEHbBIIIAETCs
0) yMeHbIIaeTCst T') HE 3HAI0

10. HanHas peaxuus:
2KC|O3 (TB) —>2KC1 (TB)+302 ) AH<O



MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HallpaBJICHUU B) HE MOXET IIPOTEKAThH
0) B 0OpaTHOM HarpaBJIeHUU T') HE 3HAI0

XuMnuyeckas KHHETHKA

B Tecrax mo teme «XumuYeckas KHHETHUKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISATOC
3amanusa oneHuBarorca B 0,5 Oaiia; mrecroe, ceAbMOE, BOCBMOE, AEBITOE M IeCATOE — B 1 Gami, a
OJWHHAAIAaTOE — B 2,5 Oaia.

Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUECKUX pEaKLUi, Ha3bIBAECTCS
a) XMMHUYecKas TepMOJIMHAMHKa
0) TEpPMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKON PEAKLUH — 3TO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BEILECTB
0) U3MEHEHHUE KOJIIMYECTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEaKIUM B €IUHHILY BPEMEHU B
enuHuLEe o0bema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAaHHUS PEaKLIUU
3. B kakux enuHMIIAaX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakLuu?
a) MOJIb JI et
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB’ ¢
4.  Or kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLUI?
a) OT IPUPOIBI PEarnpyIONINX BEIIECTB
0) OT TeMIepaTypsl
B) 0T 00beMa pEaKIMOHHOTO COCYAa
5. CocTosiHME  XMMMYECKOIO  PaBHOBECHS  OOpPAaTUMBIX  IPOLECCOB  KOJUYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMM KOHIICHTPALUSAMH NPOJYKTOB PEaKIH
0) SHeprueil akTMBU3aIUU
B) KOHCTaHTOI paBHOBECHUS
6. Kak 3anmceiBaercs BeIpaXeHHE 11 CKOPOCTH PEaKIIHN
4NO ) +6 HZO 4 NH3 )+ 50,
a) V=K[NO]'[H.0] 6)V =Kk[NH3][0,] B)V =Kk[NOJ*[H,0]°
7. Kak 3anumercs BHIDEDKEHHE JIIIS KOHCTAHTE PABHOBECUS PeaKIfiy A+2B=C+D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpaMme 1MokasbIBaeT 3Ha4eHUe TeIIOBOro 3¢ dexra peakiuun?

ajl E % .
1
6)2 2
v
B) 3 7y
4 3
—\ A

v

X0/Jl peaKuuu

9. UYt0 MOXHO cKa3aTh O PEaKIuu, U300paKEHHOW HA IUarpaMMe K Bompocy 87



a) 9K30TEePMHUYECKasl PEaKIIHs

0) sHIOTEpMUYECKAs PEaKIH

B) PEaKIUsl OMHUCHIBAET COCTOSTHIE PAaBHOBECHS

10. PaBnoBecue peakmuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIaeTcs BIIEBO.

a) MPY MOHUKCHUH TEMIIEPATYPhI

0) NMpH MOBBIIICHUH TEMIIEPATYPhI

B) TPY TIOBBIIICHUH JIABJICHHS

11. Jna peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpOl TeMiepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBeCHass KOHIIEHTpAlMs BOAOpoJa paBHa 1,2 Moab/n. BeluuciauTe HCXOAHYIO
KOHIIEHTPAIIUIO BOAOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHMBAaeTCsS B 1 Oami, BTOpoe, TPEThe,
4eTBepTOe, MATOC W IecToe 3amaHus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSATOC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBHenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3aMUIIETCs B BUJIE
1) 2K'+ S04 = K80,
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, paBHO
N1 2)2 3)11 4) 13

4. 1na noxasneHus ruponusa xjaopuaa xpoma (I1I) cnenyer

1) 100aBHUTH COJSIHYIO KUCIIOTY

2) 100aBUTH IIEIOYD

3) pa3zbaBuUTH pacTBOP BOMAOI

4) TOBBICUTH TEMIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NMPUTOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlblUsi U BOJBI, CyMMa
KO3 QHUIINEHTOB B ypaBHEHUH HEOOPATUMON JUCCOLMAIIMKN PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTb OKcanara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopuMocti Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBas 10711 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOILIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOIMYECTBa BeUIeCTBAa K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoM4ecTBa BelecTBa K 00beMy pacTBOpa
8. K cnmabpiM sneKkTpouTamMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ KaTHs

3) xJIOpUa KaabIlHs

4) MapraHIoBas KHCJIOTa



9. U3BeCTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh INEIOYHYIO MM KHCIYIO Cpeny.
[IpuunHOi 5TOTO ABIAETCA ...

1) snmextponus coneit

2) JUCHPOIOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHE COJICH

4) ruapoau3 conen

10.3nauenue PH umcToii Boasl npu 25°C cocrasiser

1)1 2)7 3)0 4) 10

Maruutoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa

I[I/ICl'lepCHbIe CHCTEMbI

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

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

4.

Tect Nel

VKaKUTE pa3zMepbl YaCTUI[ KOJUIOUIHBIX CHCTEM

1) wmenbine 1 HM

2)  Gomabire 100 HM

3) ot 1um a0 100 am

Kakue HOHBI CMOCOOHBI BBI3BATH KOATY/SIMIO KOJUIOMIA, YaCTHII KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsia?

1)  KaTHOHBI

2)  aHUOHBI

3)  moJsIpHBIC MOJIEKYIT

JI71st KaKOTO BIIEKTPOIIUTA MOPOT KOATYIISIIIAN KOJUIOH/IA C MOJIOKUTEIBHO 3apsSHKEHHON YacTUIIeH
JIOJDKCH OBITh HAUMEHBIIAM?

1)  xuopua Kanus

2) cynbdar Kanus

3) oprodocdar kanus

Muiiesia 30511 KMEET CTPOCHHE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOM AJIEKTPOJIUT UTPAET POJIb MOHHOTO cTaduiau3aTopa?

1)  xmopun xene3a (I)

2) BOmA

3)  TUIPOKCHM Kalusl

[Tpu B3zaumopeiictur 20 ma 0,001H wutpara cBunma (1) ¢ 10 ma 0,02H cynbdara xamus
oOpasyertcs 3015b cynbdara ceuHua (I1). K kakomy a5ekTpoay JOMKHBI EepeMeIaThCsl YaCTUIIbI
JUCTIEPCHOM (a3bl MpH dEKTponIn3e?

1)  HaxoAATCS B COCTOSHHHU JHHAMUYECKOTO PABHOBECHUS

2) K Karomy

3) kaHomy

B nBe xon6b1 HanuTo mo 50 My 3014 rUApPOKCUAA xkenesa. [t Toro yToObl BEI3BATh KOATYIISIUIO
3051 MOTpedoBasioch J00aBUTh: B nepByto — 5,3 mu 1H pactBopa xyopuaa Kamus; B ApYryr —
18,7 mum 0,001H pactBopa ¢ochara nHatpus. BeruaumcauTe mMOpoOr KOarymasiud KakIOTO
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE mpouecchl

B Tecrax mo teme «OKUCIUTEIHLHO-BOCCTAHOBUTEILHEIC MMpoHeCChI»: MEPBOC, BTOPOC, TPCTHE,

4eTBEpPTOE M IATOE 3aaHus orneHuBaroTcs B 0,5 6ama; mectoe — B 1 0ayt; cepbMoe ¥ BOCbMOE — B 2
Oama, a qeBsToe — B 2,5 OajuIoB.

Tecr Ne 1



1. OkucauTenp — 3T0 aTOM, MOJIEKYJIa UM MOH, KOTOPBIH ...
1) yBenMuHMBAET CBOO CTEIICHb OKUCICHHUS
2) TPUHUMACT AJICKTPOHBI
3) oTmaet CBOM 3JIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHMSI UMEET MECTO B CIIy4ae, KOTa ...
1) He#TpaJbHBIC ATOMBI TPEBPAIIAIOTCS B OJIOKUTEIbHO-3aPSHKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HOHA YMEHBIIIASTCS
3) oTpuIATENbHBIN 3apsi1 HOHA YBEITHYMBACTCS
. I3 mpencraBiieHHbIX HIbKE peakunii K OBP nucnponopuroHupoBaHus MPUHAMICHKUT ...

l) S + 2HNO; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIIM OTHOCSTCS ...
1)  metayuIbl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMCTAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOIMUECKON CHCTEMBI
5. CrenieHn OKKMCIICHHS KUCIIOPO/a a) B BOJIE M 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)-2;06)+2
3) a)-2;0)-1

[98)

6. [lepmanranar xanus B OBP, mporekaroniyx B KUCIIOH Cpejie, BOCCTaHABIUBACTCS JIO ...
1)  xarnoma Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranma (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCsl CICAYIONTUE JIEMEHTHI ...
1) asorumcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03(ppUIIMEHTOB B peaKkilny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakiprn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1€KTp0XI/IMI/I‘IeCKI/Ie CHUCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBarOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DnekTponHBII MOTEHINAT ONPEAETSIOT 0 YPABHEHHUIO ...
1) Hepucra
2) Menpeneesa-Knaneiipona
3) bonbumana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro siementa MgIMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxwue mpoaykThl 00pa3yroTcs Ha KaToJIe IIPH JICKTPOJIH3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon



2) cepebpo

3) a30THas KHCI0Ta

4) KHCIOpPOJ
Ykaxure cymmy K03QGHUIIMEHTOB B ypaBHEHUH 3JICKTpoJin3a pacTBopa Hutpata meau (I1)

1) 12

2) 11

3) 10

4) 8
Kakas 13 mNpUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUl  MpPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJIeHUN?

1). FeSO4+ Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCI+Cu—...
Bbuuciute Maccy LMHKA, MOJYYEHHOTO IPH 3JEKTPONM3e Cyib(ara IUHKA, KOTOPBINA
npoBoauiau B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-10°
[IpuBenure cxeMbl D3JIEKTPOJHBIX IPOLIECCOB W  MOJIEKYISIPHOE YpaBHEHHUE pEaKlUu,
MPOTEKAIOIIEH TPU DIICKTPOXMMHUYECKONH KOPPO3WH TraibBaHomapsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkute cymmy K03 (GUIIMEHTOB B MOJIEKYIIIPHOM YPaBHEHUH.

1) 6

2) 5

3) 4

4) 8

7. O1leHOYHbIE cpeacTea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ arrecranuu
BOHPOCBI AJIS MOATOTOBKHU K 3K3aMEHY IO IUCHUIIJIMHE «XHuMHSA»:

OCHOBBI XMMHYECKON TEPMOAMHAMMKHU: CUCTEMA, TEPMOJUHAMUYECKHUE MapaMeTPbl CUCTEMBI,
(GyHKINU COCTOSHUS cucTeMbl. [1epBblil 3aKOH TEPMOJMHAMUKH.

DHepreTuka XMMHYECKHUX MPOIECCOB.

OHranbnus. 3akoH ['ecca u cieacTBUSA U3 HETO.

Outponus. YpaBHeHnue bonbliMana. BTopoii u TpeTuit 3ak0OHbI TEPMOJMHAMUKH.

Oneprust ['m06ca. HanpapieHus: XUMHUECKUX MPOLIECCOB.

Xumunyeckass kuHeTuka. CKopocTh XUMHUYecKOM peakuuu. CpefHsisi U MCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpuas.

CKopocThb peakii U METO/Ibl €€ PEryIupOBaHuUs.

Bnusiaue Temneparypsl Ha ckopocTh peakiuu. [Ipasuino Bant-I'odda.

DHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEeHUE AppeHuyca.

. KaranuszaTopsl 1 kaTanuTHueckue CUCTEMBbL. [ 'OMOreHHBIN KaTaius.

. KatanuzaTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbI KaTains.

. KonebarenbHble peakuuu.

. Xumm4aeckoe U (pazoBoe paBHOBecHs. KoHCTaHTa XMMHYECKOTO PaBHOBECHSI.

. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle [arense.

. PactBopbl. CriocoOBI BhIpaKE€HUSI KOHIICHTPAIIUHA PACTBOPOB.

. PactBopbl 3nekTponnToB. CTENEHb U KOHCTAHTA AJIEKTPOJUTUUYECKON AUCCOLMALUU. 3aKOH

pazbasnenust OcTBaIbaA.

. Jluccoumaryst KUCIOT, OCHOBaHHM, cojieil. AM(OTEpHBIE IEKTPOJINTHL.
. PactBopuMocTts. IlpousBeneHne pacTBOPUMOCTH. YCJIOBHE O0pa30BaHHS M PacCTBOPEHUS

0CaJKOB.
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20.
21.
22.

23.
24,
25.
26.
217.
28.

29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.

. Auccounanusa Boasl. MoHHOE npounsBeneHne Boabl. pH.

KucnotrHo-ocHOBHbBIE CBOMCTBA BEILIECTB.

I'maponus coneil. CteneHs U KOHCTaHTa THAPOIIN3A.

Hucniepcusie cucrembl. Knaccudukanusa. Jinodpunsasie n nuododusie xomtonasl. CtpoeHue
KOJUIOUTHBIX YaCTHL.

Koarynsauus KosutonaHbIx pacTBOPOB.

PeakuronHas cnocoOHOCTH BEIIECTB: XUMHUSI U IEPUOANUECKAs CUCTEMA SJIEMEHTOB.

HNonnas xumMuueckas cBsi3b. Meramnuyeckas CBS3b.

KoBasienTHast xumnueckas cBsA3b. BogopoHas cBsi3b.

KommieMeHTapHOCTb.

OKHCIUTENFHO-BOCCTAHOBUTEIILHBIC CBOMCTBA BemlecTB. Kiraccudukanusi OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

DNEKTPOXUMHUYECKHUE CUCTEMBI. 3aKOHBI Papajes. DNeKTPOAHbIN NOTEHIUAL.

lNanpBanmyeckwmii anement Jlanusis SAxko0u.

DNEeKTPOXUMHUYECKUE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [I[puMeHenue nekTpoinsa.
DNIEeKTpoJin3. AHOAHBIM M KATOIHBIA MPOIECCHI MPU AJIEKTPOIU3E pacTBOpoB. lIpumenenue
3JIEKTPOJIN3A.

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

[Tonumeps! 1 OJIMTOMEDBI.

XuMmudeckass UACHTU(UKAIMS BEIIECTB. YCTAaHOBIEHHWE XHMMHYECKOTO COCTaBa BEIIECTB.
AHaJIUTUYECKUI CUTHAJL.

KavecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAJIU3.

DU3NKO-XUMHUYECKHE METO/IbI aHAJIN3A.

XHUMHYECKUE METO/IbI aHAIN3A.

3amauun

Oo0pa3en 3k3aMeHALIMOHHOT0 O1JIeTa

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit deneparuu
denepanbHOE roCy1apCTBEHHOE OI0JKETHOE YUpexkKIeHUE
BbICIIIET0 00pa30BaHus
«MarHuTOropckuil rocy1apCTBEHHbIN TexHuueckui yausepcuret um. .. Hocosa»

YTBEPXAIO:
3aB. kadeapoil XUMUU
H.JI. Menauuxk
3K3AMEHAIIMOHHBIN BUJIET Ne 1
Hanpasnenue noarorosku 22.03.01 MatepuanioBeieHle U TEXHOJIOTMH MaTepHajIoB
[Tpoduie MarepuanoBeieHre ¥ TEXHOJIOTUH HAHOMATEPUAIIOB M HAHOCUCTEM
Kadenpa xumun
Jucrunnuaa Xumus
3aueTHbix equaui/4acos. 4 3E/144 qacos
DK3aMeHarop: Jo1., K.X.H. Tapactok E.B.
1. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB. Knaccudukanus

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/Iﬁ.

2. KaranmsaTopsl 1 KaTanuTHYECKUE CUCTEMBL. [ 'OMOreHHBIN KaTaius.



3. [TpuBenuTe CXEMBI 3JIEKTPOJHBIX MPOLECCOB M MOJCKYJSPHBIC ypaBHEHUS pPEaKIUi,
MPOTEKAIOIIUX MPH 3JICKTPOXUMHUECKOW KOPpPO3UU TajabBaHomapbl ZN/AU B KHUCIIOH
cpele ¥ BO BIAXHOM BO3yxe (aTMocdepHas KOpposwusi).

DK3amMeHaTop / E.B. Tapactok

Kpurepuu oneHku:

— Ha OLCHKY «OTJIMYHO» — 00Y4aroLIUiiCcs OKa3bIBAeT BHICOKUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETECHIINH, T.€. 3HAHUE COBPEMEHHBIX TEOPUH U METOJIOB TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCJICIOBAHMsI, TEOPUM M IPAKTUKMU Ui PELICHUS WH)KCHEPHBIX 3a7ad; YMEHHE NPOTHO3UPOBATH
CaMOIIPOU3BOJIBHOIO IPOTEKAHMs IIPOLECCOB B pPaA3JIMYHBIX XUMUYECKHX CHUCTEMax, BIIAJICHUE
METOAAMHU HCCIEN0BaHMs MPUMEHUTENBHO K HPO(PECCHOHATIBHON EATENbHOCTH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO COYETATh TEOPHUIO U NPAKTUKY IS PEIICHUs MHKCHEPHBIX 3a/1a4;

— Ha OLEHKY «XOpOILIO» — OOy4YaroUIMics MOKa3blBaeT CPeAHUN ypOBEHb CHOPMHPOBAHHOCTU
KOMIIETEHIINH, T.€. 3HAHUE METOJ0B XUMHYECKOT0 M (PU3NKO-XMMHUYECKOTO aHAJIN3a BEUIECTB, YMECHHE
pelaTh pacyeTHHIE 3a1a4M IPAKTUYECKOIO COACPKaHMs, COUYETaTh TEOPUIO U MPAKTUKY I PELICHUS
MHXEHEPHBIX 3aJay, Ba/IcHUE HaBbIKaMH 3KCIIEPUMEHTAILHOTO UCCIIE0BAHUS B 00JACTH XUMUM;

— Ha OILIEHKY «YAOBJETBOPUTEIBHO» — OOYy4aloIIMHCs IOKa3blBAE€T IOPOTOBBI YpPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIINH, T.€. 3HAHWE OCHOBHBIX XUMHUECKUX MOHITUN U 3aKOHOB, METOJIOB
XMMHMUYECKOTIO aHaJIM3a BEIECTB, YMEHUE PEIIaTh PAacyYEeTHHIE 3a7a4d IPUMEHUTENBHO K MaTepHaily
IIpOrpaMMbl,  BJIAJICHHE  HAaBbIKAMU  IIPUMEHEHMS  OCHOBHBIX  XMMHYECKHMX  3aKOHOB B
poeCCUOHATILHON JEATEIbHOCTH U MPAKTUYECKMMM HABBIKAMH TEOPETUYECKOTO HCCIEI0BaHMS B
00J1aCcTH XMMHH,

— Ha OLEHKY «HEYIOBJIETBOPUTEIBHO» - CTYICHT HE MOXKET IIOKa3aTh 3HAHHSA HA IIOPOrOBOM
YPOBHE BOCIIPOM3BENCHHUS M OOBSICHEHUS HMH(OPMAIMH, HE MOXKET IT0Ka3aTh HHTEIUICKTYallbHBIC
HABBIKU PELICHMS MPOCTHIX 3aa4.

8. YueOHO-MeTOAMYecKOe M HHpOpManMOHHOe o0ecreyeHue JUCHUTIMHbI
a) OcHoBHas1 IMTEpPaTYpA:

1. KopoBun, H.B. O6mas xumus [Tekcr]: yueb. s TeXHUYECKMX Hampas. U crel. By30B. /H.B.
KopoBun —9-¢ u3j., mepepad.- M.: Beicmr. mik., 2007.- 557 c.:wn.(Yue6. ais By3oB: )-ISBN 978-5-06-
004403-4.

2. Konsna, JI.T'., Tapaciok E.B. Xumusi: yueOHoe mocobue [DIeKTpOHHBIN pecypc|: yueOHoe
anektpoHHoe wuzganue / JLI. Komsma, E.B. Tapaciox; PI'BOY BIIO «Marauroropckuii
roCy/lapCTBeHHbI TexHUueckuil yHuBepcuteT um. .M. HocoBa». — DIeKTpOH. TEKCTOBbIE AaH. —
Maruuroropck: ®I'BOY BIIO «MI'TVY», 2015. — Cucrem. tpeboBanus : Adobe Acrobat Reader. —
Pexum nocrtyma: http://Ims.magtu.ru. — 3armaBue ¢ TUTyIL. d3KpaHa. - Ne TOC. perucTparvu
0321501730.

0) /lomoJiHUTEeIbHAA JIUTEpaTypa:

1. ®Ou3NKO-XMMHYECKHE METOABl aHalu3a [DJIEKTPOHHBIA pecypc]: yd4eOHOe 3JIEKTPOHHOE
m3maane / W.A. BapmamoBa, H.JI. Kanyruna, JI.I. Komsma ; ®I'BOY BIIO «Marauroropckuii
rOCY/IapCTBeHHBI TexHUuYeckuii yHuBepcuteT uMm. .M. HocoBay. — DIEKTpOH. TEKCTOBBIC JaH. —
Maruurtoropck: ®I'6OY BIIO «MI'TVY», 2012. — Cucrem. tpeboBanust : Adobe Acrobat Reader. —
Pexxum noctyna: http://Ims.magtu.ru. — 3arnasue ¢ Tutysn. skpana.-Neroc. perucrpanuu 0321102259.

2. VYraii, A.fl. O6mas n Heopranndeckas xumus [Tekct]:yae6. st crya. By3oB /A.S. Yraii -5-¢
u3n., crep— M.: Beicm. mk., 2007.-527 c.:un. (Beicmee npod. OOpazoBaHue Al CTYIEHTOB,
oOyJaromuxcst 1Mo Harmp. u creil. «Xumusn»)-ISBN 978-5-06-003751-7.

3. Axmeros, H.C. Obmras u Heopranndeckas xumus. [ Tekct]:yue6. ans By30B /H.C. AxmeToB-7-¢



http://lms.magtu.ru/
http://lms.magtu.ru/

u3., ctep. — M.: Beicmr. mik., 2008.-743 c.:un. .( Yue0b. aiis By3os: )-ISBN 978-5-06-003363-2.

4. Koposun, H.B. 3amaun u ynpaxsHenus no oOmed xumuu: [Tekcr]: yued mocobue./ H.B.
Koposun. — M.:Beicur.imk., 2008.- 255 c. — ISBN 978-5-06-004410-8.

5. PactBopsl. JlucriepcHble CHCTEMBI [DIEKTPOHHBIA pecypc]: ydeOHOe AIeKTPOHHOE U3JaHue /
N.A. Bapnamona JL.I'. Komsima; ®T'BOY BIIO «MarHutoropckuii rocyJlapCTBEHHbI TEXHUYECKHI
yauBepcuteT uM. .M. HocoBa». — DnekTpoH. TekcToBble naH. — Maruuroropck : ®I'bOY BIIO
«MI'TVY», 2013. — Cucrem. TtpeboBanus: Adobe Acrobat Reader. — Pexum gocryma:
http://Ims.magtu.ru. — 3arnaBue ¢ TUTYII. SKpaHa.

6. Mensuuxk H.JI, AnanseB B.B., CyBopoBa A.U., EpmoBa O.B. ®U3HKO-XUMHUECKHE OCHOBBI
nepepaboTku MmoaumMepoB: Yued. mocooue. Marauroropek: M3a-Bo «MI'TY um. I'.1. HocoBay, 2005.

7. TexHnonoruu mepepabOTKH TMOIMMEPOB [DIIEKTPOHHBIN pecypc]: Y4eOHOE JIIEKTPOHHOE
m3nanue / B.I'. bypeiaun, A.I1. I[Tonomapes ; ®I'BOY BIIO «MarHuToropckuii rocyaapcTBEHHBIN
TexHuueckuil yHuepcuteT um. .M. HocoBa». — DieKTpoH. TE€KCTOBblE JaH. — MarHuroropck :
®I'BOY BIIO «MI'TY», 2013. — Cucrem. TpeboBanus : Adobe Acrobat Reader. — Pexxum moctyma:
http://Ims.magtu.ru. — 3argaBue ¢ TUTYJI. SKpaHa.

8. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OCHOBBI  3JEKTPOXUMHH  METOAMYECKUE
YKa3aHHUs JUIsl CTYICHTOB TEXHUUYECKUX CIIELUAIbHOCTEN U HANPABICHUM MOATOTOBKWY [ DIEKTPOHHBIN
pecypc]: yuebnoe anexkrponnoe uznanue / JL.I'. Konsna, E.B. Tapaciok, 3.P. Mynnmuna; ®I'bOY BITIO
«MarHuToropckuii rocy1apcTBeHHbli TexHuueckuil yHuBepcurer uM. .M. HocoBay». — DnekTpoH.
TeKCTOBBIE JaH. — Marautoropck : ®I'BOY BIIO «MI'TY», 2013. — Cucrem. tpeboBanust : Adobe
Acrobat Reader. — Pexxum noctyna: http://Ims.magtu.ru. — 3arnaBue ¢ TUTYI. SKpaHa.

9. KonTponbHO-U3MepUTeIbHbIE MaTepHalbl JJIs TMPOBENCHUS HMHTEPAKTUBHBIX 3aHITHH IO
IMCUUIUIAHE «XUMHS» TPAKTHKYM [DIIeKTpOHHBIN pecypc|: ydeOHoe anekTpoHHoe m3manue / O.B.
Epmiosa, H.JI. Menauuk, H.W. Ponuonoa; ®I'bOY BIIO «MarHuToropckuii rocyaapCTBEHHBII
TexHuueckul yHuepcuteT um. .M. HocoBa». — DieKTpoH. TeKCTOBble JaH. — MarHuroropck :
®I'BOY BIIO «MI'TY», 2013. — Cuctem. tpeboBanus : Adobe Acrobat Reader. — Pexum mocrymna:
http://Ims.magtu.ru. — 3armaBue ¢ TUTYJI. KpaHa.

10.Apremenko, A.M. Opranunueckas xumus. [Texcr]: YueO. 11 CTPOUTENBHBIX CleNUaIbHOCTEN
By30B/ A.1. Apremenko.-5-¢ u3a. Mcmp.- M.: Beicm. mik., 2007.-559c. ISBN 5-06-003834-3.

11.KynukoBa T.M., I'upeBas X.f., Uynposa JI.B. u ap. Opranuyeckas Xxumus [DNEKTPOHHBIN
pecypc]: yueOHoe snektponHoe m3ganue / T.M. Kymukosa, X.f. I'upesas, JI.B. Uynposa u nap.;
OI'bOY BIIO «MarauToropckuii rocyaapcTBEHHbIN TexHu4Yeckuil yausepcutet um. I'.1. HocoBay. —
OnekTpoH. TekcToBbie AaH. — Marautoropck: ®I'BOY BIIO «MI'TVY», 2012. — Cuctem. TpeGoBaHuUs :
Adobe Acrobat Reader. — Pexxum noctyma k pecypey: http://Ims.magtu.ru. — 3armaBue ¢ TUTYII.
skpana. - Ne roc. peructpanuu 0321103063.

12. Mensnuk H.JIL., Uynpoga JI.B., KynukoBa T.M. Opranuueckas xumus. Hacts 2 [D1eKTpOHHBIN
pecypce]: yuebnoe snexkrponHoe uznanue / H.JI. Mensuuk, JI.B. Uynposa, T.M. Kynukosa; ®I'bOY
BIIO «Marautoropckuii rocylapCTBEHHbI TexHUYeckuil yHuBepcurer uMm. [.JM. HocoBa». —
DnekTpoH. TeKcToBbie AaH. — Marautoropck: ®I'BOY BIIO «MI'TVY», 2012. — Cuctem. TpeOoBaHuUs :
Adobe Acrobat Reader. — Pexxum noctyma k pecypey: http://Ims.magtu.ru. — 3armaBue ¢ TUTYII.
skpana. - Ne roc. peructpanuu 0321103064.

10. Kpartkwuii cnpaBodHUK (pU3MKO-XuMHUecKuX BeanuuH [Tekct]/mon pen. A.A. Pasnens, A.M.
[TonomapeBoit —10-e u3n., ucn. u gom. - CI16.: «MBan degoposy, 2003.-238 c.

11. Ilepuonuueckue uznanus: «Kypnan oOmieir xumuny», «KypHan HEOpraHMYECKOH XHMHUY,
«W3BecTHs BhICHINX yUEOHBIX 3aBEJCHUN. XUMHUS M XUMUYECKasi TEXHOJIOTHUS».

B) MeToauuyecKkue yKazaHus:

1. Komsama JI.I., Tapactok E.B. OKHCIMTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
MeTtoaudeckue yka3aHusi K J1abopaTopHbIM paboraM. Marautoropck: M3n-Bo MarHutoropck. roc.
TexH. yH-Ta uM. ['.1.Hocoga, 2013.
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2. Konsma JI.T'., Tapactok E.B. CkopocTh XMMUYECKUX pEaKIMil 1 XUMUUYECKOE PaBHOBECHE.
MeTtoaudeckue yka3aHus K JJa0OpaTOPHBIM paboTam IJIsl CTYACHTOB MEPBOro Kypca. MarHUTOTOPCK:
N3n-Bo Marnurtoropck. roc. TexH. yu-ta uM. [.M1.Hocosa, 2014.

3. BapanamoBa M.A., Kanyruna H.JI. OcHOBHbIE KJIacChl HEOPTaHMYECKUX COCAMHEHUM.
Metoauueckie ykazaHUs JII CaMOCTOSITENbHOM paboThl CTyaeHTOB. Marnutoropck: W3a-Bo
Maruuroropck. roc. TexH. yu-ta uMm. I'.1.Hocoga, 2015.

4, Uymnpora JI.B., Kynukoa T.M. PactBopsl. MeTonnueckue ykazaHus K JIaOOpaTOPHBIM
paboram. Maruuroropck: M3a-8o Marauroropck. roc. Text. yu-ta um. [.11.Hocoga, 2013.
5. Komsma JLI'., bompsin JI.LA. Komtounnele pacTBOpbl. MeTonMYECKHE YKa3aHHS K

nmabopaTtopHbIM paboTaM Ui CTYACHTOB MEepBOro Kypca. Marnutoropck: M3n-Bo Marauroropck. roc.
TexH. yH-Ta uM. [.J11.Hocoga, 2012.

6. Uynposa JI.B., Mymnuna 3.P., Mumypuna O.A. PactBopbl. MeTouuecKkue yKazaHus
JUISL CaMOCTOATEIbHOW paboThl cTyneHTOB. Maruutoropek: M3n-Bo Maruutoropcek. roc. TexH. yH-Ta
nm. I'.'1.Hocosa, 2012.

r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypcebl:

1. www.edu.ru

2. www.chemistry.ru

3. www.cheexpress.fatal.ru

4. www.chemnet.ru

5. www.xumuk.ru

6. www.i-exam.ru.

7. XuMmHs: KOMIUIEKC KOMITBIOTEPHBIX J1a0OpaTopHBIX paboT (I"ampBaHUYECKU DIIEMEHT.
Onextponu3. ['maponus comneit). [DnektponHsid pecypcl: — Tromens: OO0 «lIpodeccuonanphas
rpymmay, 2012. - 1 CD-ROM.

9. MaTrepuajibHO-TEXHUYECKOE O0ecneyeHne TN CHUITUHbI

MaTepI/IaJII)HO-TeXHI/I‘-ICCKoe obecrneucHue JUCLUIIIINHBI BKIIFOYACT.

Tun u Ha3BaHUE ayJUTOPUH OcHallieHue ayIuTopun

JlexunonHas ayautopus MynbTUMEIMITHBIE CPEACTBA XPAaHEHUs, IepeJadu u
npeJcTaBiIeHNs HHPOPMALUU

XuMudeckue 1adopaTtopuu Harnsigasle MmaTepuansl: TaOIUIbL, CXEMBI, I1JIAKATHI.
O0opynoBanue, XMMHUUYECKas OCY/a, PEaKTHUBB,
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