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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Jucuumiraa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTebHOM
MIPOrpaMMBl.

Jnsg  u3ydeHus  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3Hanus (YMEHHMs, BIaJCHU), OJYYCHHbIC NPH M3YYCHUU TAHHOW TUCHUIUIMHBI OyayT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

be3onacHOCTh KU3HEEATETbHOCTH

Komno3unmonnsie matepuainsl. [IokpeiTus

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHMHA» OOYyYaroIUiics 10JIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMHI:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 CrocobeH NpUMEHSATh €CTECTBEHHOHAYYHBIE W OOIICHHXCHEPHBIC 3HAHHS, METOJIbI
MaTEeMaTHYECKOT0 aHaJIM3a U MOJICTTMPOBAHUS B TPO(EeCCHOHANBHOM AEATEIbHOCTH;

OIIK-1.1 Pemaer cranzaptHele NpoQecCHOHANbHbIE 3a7auyd € IPUMEHEHUEM
0O0IICMHKEHEPHBIX 3HAHUI
OIIK-1.2 IIpuMeHseT MeTonbl MOJEIMPOBAHMS M MAaTEMaTUYECKOrO aHaluu3a i

PCIICHUA 3a/1a4 B HpOd)eCCHOHaHLHOﬁ JACATCIIBHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas pabota — 58,1 akan. yacos:

— ayauTopHas — 54 akaj. 4acos;

— BHeaynutopHas — 4,1 akaj. yacos;

— caMmocTosTeabHas padota — 14,2 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
o KOHTaKTHast paboTa E z ®dopma TeKyIero
=
B aKaJl. 4acax 5] Bug KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) £EB y P Kon
g & © | caMOCTOSITEeNbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 g = ., | KomMIeTeHIuu
@) Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | 8 8
Tlex. . 128 aTTecTaluu
3aH. 3aH. | QO &
1.
- oopmieHHE
oTyeTa 1o 3ammra
naboparopHoOn nabopaTopHOM
OIIK-1.1,
1.1 Xumuueckas TepMOJUHAMUKA 6 4 2 pabore; pabotsl. lomainHee OITK-1.2
- pelieHHe 3amanue Ne 1. '
JIOMAIIIHETO TectupoBanue
3aganus Ne 1;
- oopmieHHE
oTyeTa 1o 3ammra
nmabopaTopHOi nabopaTopHO
OIIK-1.1,
1.2 Xumuueckast KHHETHKa 4 2 2 pabore; pabotsl. lomairHee OTIK-1.2
- perieHne 3aganue Ne 2. '
JIOMAIIHETO TectupoBanue
3aganus Ne 2;
- oopmiieHHE
oTyeTa 1o
nmabopaTopHOi
1 a6ore;
p ’ 3amumra
- betniertie nabopaTopHO
1.3 PacTBOpBI 8 4 2 JIOMAIIHETo 3.60Tblp2101\l/3[alﬂﬂee OIK-1.1,
' p 3amanus Ne 3; p ) OIIK-1.2
3aganue Ne 3.
TectupoBanue
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPhI
odopmiieHue
oTyera o
nabopaTtopHOn
560T§' 3amura
1.4 JlucriepcHbIE CHCTEMBI 6 2 2 b , niaGopaTopHoi OIK-1.1,
' P PpaboThI. OIlIK-1.2
CaMOCTOSITEIIBHOE
.| Tectuposanue
n3ydeHune yaeOHon
U Hay4yHOH
JIUTEPATyphI




odopmnenue

oTyera o
1abopaTopHOI
abore;
p i 3amura
- pelieHue .
15 nabopaTopHO
JIOMAIIHETO OIIK-1.1,
OKHCIIUTETBHO-BOCCTAHOBUTEIILHBIC 4 2 2 paboTsl. [TomariHee
3aganus Ne 4; OIIK-1.2
MPOIIECCHI i 3aganue Ne 4.
TectupoBanue
CaMOCTOSTENbHOE
U3yucHHe y4eOHOH
U Hay4yHOH
JIUTEPaTyphl
- ohopmiieHune
oTyera o
1abopaToOpHOI
abore;
p ’ 3amura
~ petuierie nabopaTtopHoOi
JIOMAIIHETO patop OIIK-1.1,
1.6 DneKTPOXUMUYECKUE CHCTEMBI 8 4 4,2 pabotsl. lomarHee
3aganus Ne 5; OIIK-1.2
3aganue Ne 5.
TectupoBanue
CaMOCTOSITEIIBHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPaTyphI
HWroro no pazneny 36 18 14,2
Hroro 3a cemectp 36 18 14,2 DK3aMeH
Wroro no nucuumnune 36 18 14,2 3K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XHUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. T'enbdman, M. U. Xumus : yueonuk / M. U. T'enbdman, B. I1. FOctpaToB. — 4-¢ u3.
— Cankr-Ilerepoypr : Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-0200-7. — Tekcr :
aiekTpoHHbI /[ JlaHb : ANIEKTPOHHO-OMONMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/210221 (mata ob6pamienus: 07.03.2024). — Pexum gocryma: ist
aBTOPHU3. I10JIb30BATEIICH.

2. Xumus . yaeOuuk s By30B / FO. A. JleGenes, I'. H. danees, A. M. IN'ony6es, B. H.
[amoBaun ; mox obmei penakuueit I'. H. ®aneea. — 2-¢ u3z., nepepad. u gorn. — MockBa :
NznarensctBo FOpaiit, 2023. — 431 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-02453-1.
— Tekcr : anekrponnsii // OOpaszoBatenbHas miatgopma HOpaiit [caiit]. — URL:
https://urait.ru/book/cover/7TFOC2B24-7759-4C94-8783-185D7EB61E88 (mata oOpaiueHus:
07.03.2024).

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Konspna, JI. I'. Xumus : yueonoe nocobdue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. onT. guck (CD-ROM). - 3ari. ¢ TuTyi. 9KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata  oOpariieHus:
07.03.2024). - MakpooObekT. - TekcT : 31eKTpoHHbIA. - CBeACHHUS JOCTYIHBI TAKXKE Ha
CD-ROM.

2. Mynnuna, O. P. OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHMH | yueOHoe mocodue
s By30B] / O. P. Mynnuna ; MarHuToropckuii Tocy1apCTBEHHBIH TEXHHUYSCKUN YHUBEPCUTET
uMm. I'. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - 3aru. ¢
tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (nara
obpamienus: 07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

3. Mymuna, D. P. Xumudeckas TepmoanHaMuka : mpaktukym / 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuit yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumnueckass kuHeTHKa. COCTOSHHE XMMUYECKOTO PaBHOBECHUS :
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmoBa ; MarHuToropckuii roc.
texandeckuid yH-T uM. ['. M. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nata oopamenus: 07.03.2024).
- MakpooOBeKT. - TeKcT : aeKTpoHHbIH. - CBeeHus 1ocTynHbl Takke Ha CD-ROM.

5. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensnuk, 3. P. Mymnuna, O. A.
MumypuHa ; MarHuToropckui roc. texuudyeckui yH-t uM. I'. M. HocoBa. - Marauroropcex :
MI'TY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara obparienus: 07.03.2024). -
MaxkpooObeKT. - TekcT : anmeKTpoHHBIH. - CBenenus noctynHsl Takke Ha CD-ROM.

6. Mensuuk, H. JI. Tucniepcurie cucremsl : npaktukym / H. JI. Mensnuk, 3. P. Mymnuna,
O. A. Mumypuna ; Marautoropckuii roc. Texanueckuit yH-T uM. I'. 1. HocoBa. - Marautoropck
:MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3ari. ¢ TUTYI. 5KpaHa. -



URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (mara oOpamicHus:
07.03.2024). - MaxkpooObekT. - TekcT : amekTpoHHBIA. - CBeAEHUs JOCTYIHBI TaKXKe Ha
CD-ROM.

7. Mymiuza, O. P. OKuCIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMM . MPAKTUKYM [IUIs
By30B] / D. P. Mymuna, O. A. Mumypuna ; MarHuToropckuii roc. TeXHU4ecKuil yH-T uM. I .
HocoBa. - Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ turym.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885  (mara
oopamenusi: 07.03.2024). - MakpooObekT. - TeKcT : aeKTpOHHBIH. - CBeIeHHSI JOCTYITHBI TAKKE
na CD-ROM.

8. Konsima, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiiui. OCHOBBI QJIEKTPOXHUMUH :
yueoHoe nocodoue / JI. I'. Konsna, 3. P. Mynmuna ; MI'TVY. - Maraurtoropek : MI'TVY, 2015. - 58
c. . wmin, T1abm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mara
obparnienus: 07.03.2024). - MakpooObeKT. - TEKCT : 3JIEeKTPOHHBIH.

9. Mysuna, D. P. DiekTpoxumus . npaktukym [mis By3oB] / D. P. Mymmna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckui yH-T uM. I'. . HocoBa. - Marauroropcek :
MI'TY wum. I . Hocoma, 2020. - 1 CD-ROM. - 3arn. c¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeeHus AocTynHbI Takxke Ha CD-ROM.

10. Koposun, H.B. O0mmias xumust: yde0. Ui TEXHHYECKUX Harpas. u crerl. By3oB /H.B.
Koposun —9-¢ uzn., nepepad.- M.: Beicur. mik., 2007.- 557 c.: mi. - ISBN 978-5-06-004403-4. -
Teker: HenocpeICTBEHHBIN.

11. KpaTkuii cipaBOYHHMK (U3UKO-XMMHYECKHX BennuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Panensb, 3. H. Tumodeena; nox pen. A. A. Pasnens, A. M. [lonomapeBoii. -
10-e u3a., ucnp. u gom. - CII6. : Ban ®enopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
Teker: HenocpeICTBEHHBIN.

12. W3Bectus BBICHIMX Y4Y€OHBIX 3aBelleHUH. XUMHUS M XUMHYECKas TEXHOJIOTHUS:
Hay4YHO-TeXHHUYeCcKuil xypHai — ISSN 0579-2991.

B) MeToauveckne yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
nabopaTopHbIM padoTaM MO JTUCHUILUIMHE «XHUMHs» JUIsl OOydaroluIuxcs BCEX HallpaBICHUN
HOATOTOBKM W ClienuajibHOCTel JgHeBHOW Qopmbl  oOyuenus [/ O.A. Mumypuna;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HemocpeACTBEHHBIH.

2. Komsma, JILI. Xwumuueckas TepMOJWHAMHUKA: METOIUYECKHE yKa3aHUS U
CaMOCTOSITENIbHONW palbOoThl MO AMCLUIUIMHE «XUMHs» i1 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJITOTOBKHM W criennanbHOCTel Bcex (opm oOyuenus / JL.I'. Konsga; Marautoropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HemocpeACTBEHHBIM.

3. Komsapa, JI.I. CkopocTh XMMHYECKMX pEaKUUH M XUMHUECKOE paBHOBECHE:
Metoauueckne ykasaHus K JaO0OpaTOpHbIM paboTaM IO JAMCHUIUIMHE «XUMHUS» IS
00yuaroIMXcsl BCeX HAIpPaBJICHUH MOJATOTOBKU U CIIelMaNbHOCTeH Beex popm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHudeckuit yH-T um. . WM. HocoBa. —
Marunutoropek : MI'TY um. I'. . Hocosa, 2023. —8 ¢. — TekcT : HenocpeacTBEHHBIH.

4. PomnonoBa, H.U. Xumudeckass kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYCCKHE
yKa3aHHus JUIs CaMOCTOSTENIbHOW paboThl MO JUCHUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCex
HampaBJIeHUH MOATOTOBKHM W crenuaibHocTel Bcex (hopm oOyuenus / H.U. Pomunonosa, A.II.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 ¢. — TeKkcT : HeImoCpeICTBEHHBIH.

5. Uympoga, JI.B. PactBopsl: MeTonnueckas pa3paboTka K jJabopaTopHbIM paboTaM 1o
TUCTTATITIHE «XUMUAS» T 00OVUAIOIITAXCS BCEX HATTNABIIEHWI TTONTOTOBKY 1



cnienuanbHocTell Beex hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropcKHii roc.
texHndyeckuil yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. U. HocoBa, 2023. — 41 c. —
TeKCT : HemocpeICTBEHHBIH.

6. Uynposa, JI.B. PacTBopsl: MeTonndeckas pa3paboTka K CaMOCTOSTENbHOW paboTe 1o
TUCHUILTUHE « XUMHUS» I 00y4arouXcs M0 BCEM HAIPaBICHUSM IMOATOTOBKH U CIIEUAIBHOCTIM
Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. Mumypuna; MarHuToropckuii roc.
texuudyeckuit yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocosa, 2023. — 26 ¢. —
Tekcr : HenocpeACTBEHHBIN.

7. Konsina, JI.I'. Konmonaabie pacTBOPBI: METOAMYECKUE YKa3aHMS K JJa0OpaTOpHOU paboTe
0 JUCHUIUIMHE «XUMHUS» [UIsi OOYyYaroIIMXCS IO BCEM HAaMpaBiICHHUSIM TMOATOTOBKH U
crieranbHOCcTIM BeeX (opm oOyuenus / JL.I'. Komsnma, JI.A. BonbsiH; MarHuToropckuii roc.
texuudyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. — 9 c. —
Tekcr : HenocpeACTBEHHBIN.

8. Konsima, JI.I'. OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH: METOUYECKHE yKa3aHUs K
nabopaTopHoii pabore MmO JUCHMIUIMHE «XHUMHA» Ui OOYYaIOIIUMXCS BCEX HaIpaBICHUN
MOJArOTOBKM M CIelHaabHOCTe Bcex ¢opm ob0yuenuss / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.

9. Konsnma, JI.I. OKHMCIMTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIMUA M AJIEKTPOXMMUYECKHE
MPOLIECCHI: METOJAUYECKasi pa3padoTka K CaMOCTOATENIbHOU paboTe [uisi 00ydaroIuxcsi MO BCeM
HAMpaBJICHUSAM TOATOTOBKH M CHeHUaTbHOCTIM Bcex ¢opm odyuenus / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuil roc. texHuueckui yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekcr : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE IPOIECCHl: METOAMYECKHE YKa3aHHUS K
nabopaTopHoii pabore 1Mo aUcHUIUIMHE «XHMHUS» I OOYYaIOUIMXCS 1O BCEM HANpPaBICHUAM
MOJrOTOBKM M CIEHHAIbHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.. Poauonosa;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. ['. . HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2023. — 13 c. — TekcT : HemoCpeACTBEHHBIM.

r) [Iporpammuoe o6ecneuenue u UHTepHET-pecypehbl:

IIporpammHuoe obecnneuenne

Haumenoanue [10 Ne noroBopa Cpox 1eicTBus IUIIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB00OIHO pactnpoctpansemoe [10 0ECCPOUHO

FAR Manager cB00OAHO pacnpocTpansemoe [10 0OeccpoyHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH()OPMaIMOHHBIE CIIPABOYHBIEC CHCTEMbI

HasBanue kypca CchbllIKa
DrekTpoHHas 0a3a mepHoAMuecKuXx u3naHuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanmonansnas nadopmanmonHo-ananutuueckas cucremalURL:
— Poccutickuii uniekc Hayunoro nutupoanust (PUHLL)  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

denepanbHOE TOCYIAPCTBEHHOE OFODKETHOE YUPEIKICHUE
«DenepanbHBINA WHCTUTYT npomsitennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH»




Poccmiickas Tocynapcrsennas OuommoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Katanoru

OnexTpoHHble pecypcbl oubanorexku MI'TY um. I'.U. https://host.megaprolib.net/MPO109/Web
Hocosa ] ' '

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

MartepuanbHO-TeXHHYEeCKOe 00eCIIeYeHHE TUCIUIUINHBI BKIIIOYACT:

MaTepI/IaJIBHO'TeXHI/I‘IeCKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

VueOHble ayIUTOpUM JUIS TPOBEICHUS 3aHATUI JIeKIHOHHOro Tuma. OcHamieHue:
MynbTUMEANIHBIE CPEICTBA XPaHEHHS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

VueOHbIE ayIUTOpHUHM IS HPOBEACHHS JabOpaTOPHBIX  3aHATHH, TPYIIOBBIX H
VHAMBUYaAJIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOM arrecTauuu. OcHalllEeHue:
OO0opynoBaHue ISl BBIIOJHEHUS JIAOOPATOPHBIX padOT, XMMUYECKasi IOCY/a, PeakTuBbl, HarmsHplie
MaTCpHraJIbl: Ta6JII/II_IBI, CXEMBI, IIJIaKaThI.

[Tomeruenust Uit CaMOCTOSTENBHON padoTel oOydaromuxcs. OcHamenue: IlepcoHanbHbIe
kommbioTepel ¢ makerom MS Office, BrixogomM B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
MH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCHTETA.

[Momemenus Uit XpaHeHHs. ¥ MPO(UITAKTUIECKOTO 00CITy>)KUBaHUsI Y4eOHOTO 000PYIOBaHUS.
Ocnamenne: Cremiaxu, ceidbl 11 XpaHEHUS yaeOHOro o0opyaoBanus. IHCTpYMEHTHI AJIsl pEMOHTA
71a00paTOpPHOTO 00OPYIOBAHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MIPOMCXOUT KakK BO BPEMs JIAOOPATOPHBIX 3aHATHUM, TaK M HA TUIAHOBBIX KOHCYJIbTAIMSIX, W Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3feny AUCHUIUIMHBL. TeCThl BKIIIOUAIOT TEOPETUUECKUE U IPAKTHYECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaToOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
Tema «XuMuYecKass TePMOAMHAMMUKA)

IHepeemuKka XumuyecKux npoueccos
1. MoxeTr 1M mpolecc pacTBOPEHHs BEIIECTBA B BOJE COIMPOBOXKAATHCA POCTOM DHTAIBIUU
CUCTEMBI?
Mosxet nu ycnoBue AH<0 xapakrepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIUIOTOM (IHTABIIMEH) PACTBOPEHHUS BeleCcTBa?
Urto Ha3bIBacTCH TEIUIOTOM (SHTAIBITMEH) HEHTpaIU3aIuu?
Uto Ha3bIBaeTCs TEIUVIOTOM (FHTAJIBIINEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIuUs B 9K30TEPMUUYECKUX peaKLUsIX?
Kaxkoit 3Hak ©MeeT M3MEHEHHE SHTAIBIINU SHAO0TEPMUYECKON peakuun?

Nogakown

Tema «XuMnueckass KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yyaeT XuMHU4ecKas KHHeTHKa?

JlaiiTe onpeneneHne CKOpOCTH TOMOT€HHOW U ITeTePOre€HHOM PEaKIU.

Ot xakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuun?

JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.

UTto Ha3BIBalOT KOHCTAHTON CKOpPOCTU?

Ot kakux ¢akTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TEMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYCHUS?
[Toyemy noBbIIEHNE TEMIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIINU?

LN~ WNE

Tema «PacTBOpBDY

Ilpuzomoenenue pacmeopa conanoil KUciomol U yCmanosieHue €20 mouHoil KOHUeHmpayuu
1. TlepeuncnuTe OCHOBHBIE CLIOCOOBI BBIPAXKEHUSI KOHLIEHTPALIUU PACTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIIEHTPAIMIO pPAcTBOpPa, €CIH M3BECTHA HKBHBAJICHTHAS
KOHIIEHTpanus?
3. Kak paccuutarh Maccy pacTBOpa, €ciM HM3BECTHAa MaccoBas JOJIS PacTBOPEHHOIO BEILECTBA B
pacTBope U Macca BOJBI.
4. Yo Takoe 3KBUBAJICHT BelleCTBa?
5. Kak paccunTarh MOJIIPHYIO MacCy SKBUBAJICHTA BeIeCcTBa?
6. B kakux eguHHIIAX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?
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NogakowhE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuueckasn ouccoyuayus
Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?
B xakoM ciydae peakiimu HOHHOTO 0OMEHa MPOTEKAIT HeoOpaTUMO?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
Urto Takoe ruApoiau3 coyen?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kaxk paccuntarb KOHCTaHTY ruapoIHn3a’?
Kaxkue akTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THI-POIM3a COJIA?
[Ipu kakux yCIOBHUSIX MOXKHO YCUIUTh THAPOIIU3 CONU?

Tema «/lucnepcHbie cUCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo KakuUM NMPUHLMIIAM MOKHO KJIaCCU(PULMPOBATh JUCIIEPCHbBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTOMYNUBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnioco0bl Koarysisiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenbHo-60CCManoOGumMenbHble peaKyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BemiecTBa, U3BECTHBIE KAK CUIIbHBIE OKUCIIUTENH.
Ha3oBute BeniecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTo Ha3bIBAIOT OKUCIIEHHON (POPMOI M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BellecTBa HpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? Ilpusenure
IIPUMEPBI.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEAaKIMHM OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WM BOCCTAHAaBIMBAETCA?  YBEIWYMBAcTCS WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEeaKUUM OKHUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISi€TCs OHO WJIM  BOCCTAHABIMBAeTCA?  YBEIMUYUBAECTCA WU
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKaKuTe CTEleHb OKUCIIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJOpuA Oapusi, Hoa, XJIopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiiu OTHOCATCSA K BHYTPUMOJICKYJISIPHOMY OKHCJICHHUIO - BOCCTAaHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. UYrto Takoe 3JIEKTPOABIKYIIAs CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CHCTEMbD)

dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CHUCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psin cTaHmapTHBIX AJIEKTPOAHBIX MOTEeHIHanoB. CBOHCTBA METaNIOB B COOTBETCTBHH C HX
TTOJIOXKEHUEM B PSITy HAMPSHKCHUM.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixox mo Toky.
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Koppo3usa memannos
1. Yo Takoe koppo3usi?
2.  Kakwue BUabI KOPpO3UH BaM U3BECTHBI?
3. DuexTpoxuMHUYecKas KOppo3us. AHOJHOE OKHCICHHE METalla W KaTOJHOE BOCCTAaHOBIICHHE
OKUCIIUTESL.
4.  Tlepeuucnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.
5.  Ilouemy BO3pociia CKOPOCTh BBIIEIECHUS BOAOPOa MPU A0OABICHUN COJN?
6.  CpaBHHUTE pe3yibTaThl ONBITOB [0 KOPPO3HMH IPH KOHTAKTE XKeJie3a U IMHKA, U JKeJie3a U METHON
MIPOBOJIOKH B JUCTHIUTMPOBAHHON U «MOPCKOI» Bojie. ['1e mporiece mporekaet ObICTpee U YeM BbI 3TO
o0BsicHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo teme «XuMHuuecKas TEpPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ami, a BOCbMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cuUcCmeMd O3HAYAEeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOIHBIE PEareHThl H MPOIAYKTHl pEaKIIuu
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS PEaKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/moib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H;0
7. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 K/ TEMI0THI.
DHranbnus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJILHOTO TCUCHHS PEAKIIUHU TPU CTAHJAAPTHBIX YCIOBUAX U IpU TeMnepatype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (Ix/mMonb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B orBere ykaxkurte 3HaueHus: >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType
U TemIiepar Havaja peakiuu
627°C

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOIHS TPU Pa3I0KEHUN KapOOHaTa KabIHs?
a) YBeIMUMBaETCS B) HE YMEHbIIIaeTCs
0) yMeHbIIaeTCst T') HE 3HaI0
10. [lanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 (r) AH<O
MO>KET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBlIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo teme «XuMudeckass KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aaHUS
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oamna.

Tect Ne 1

1. Pasnen XMMUU, U3YYAIOIIHI CKOPOCTH M MEXAHU3MbI XUMHUYCCKHX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKast TEpPMOIHHAMHKA
0) TEpPMOXUMHUS
B) XUMHYECKas KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB



0) M3MEHEHHE KOJIMYECTBA BEUIECTBA peareHTOB (MU MPOIYKTOB) PEAKIIMK B €IUHUILY BPEMEHH B
enuHHIle OOBEMa
B) KOJIMYECTBO BEUIECTBA MPOJAYKTOB pPEAKIIMU K MOMEHTY OKOHYaHHS peakluu
B kakux enquHuIax BbIpaXkaeTcs CKOPOCTh XMMHUECKOM peakuun?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
Ot Kkakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHIA?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
CocTosiHre XMMHUYECKOTO paBHOBECHUSI OOPATUMBIX MTPOLIECCOB KOJMYECTBEHHO XapaKTEPU3yeTcCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
Kak 3anuceiBaercsi BbIpakeHHE JIJIsl CKOPOCTH PEaKIIuu
4 NO ot 6 H,O=4 NH3(r) +5 Oz(r)
a) V =k[NOJ*[H.0] 6) V = k[NH3][O3] B) V = k[NO]*[H.0]°
Kak 3anumercst BeIpaykeHHe 111 KOHCTAaHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
Kakoii oTpe3ok Ha quarpaMmme MmoKa3bIBaeT 3HaY€HUE TEIUIOBOTO I QeKTa peakuun?

a)l & "
*
0) 2 2
v
B) 3 'y
/T ;
—y A

v

XOJ1 peaKIfu

UTo MOXKHO CKa3aTh O PEAKIMU, N300pa)KEHHON Ha AUarpamme K Borpocy 8?7
a) HK30TepMHUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS
. PaBHOBecue peaknmu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMelIaeTcs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
. Jns peakunu C + 2 H 5 () = CH 4 (n Ip HEKOTOPOI TemmepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHas KOHIIEHTpalus BoAopoJa paBHa 1,2 Moib/1. BeruncnnuTe MCXOAHYIO KOHIIEHTPAIUIO
BOJIOpPOJIA.
a) 1,2
0) 3,5
B) 5,0



PacTBOpbI

B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 0amr, BTOpoe, TpeThe,
4eTBEpPTOE, MATOE U IIECTOE 3aaHus - B 1,5 Oana; cepmMoe, BOCBMOE, JIEBIATOE H JIECATOC — B
0,5 6ama.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOEe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K* + S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuna 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 HCIO, paBHO
1)1 2)2 3) 11 4) 13

4. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer
1) 106aBHUTH COSHYIO KUCIIOTY
2) n06aBHUTH LIETOYD
3) pa3zbaBHUTBH pacTBOP BOMOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalblUsi U BOJIBI, CyMMa
KO3 PHUIUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute MpoM3BEICHIE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.107°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) wmacchl BelecTBa K Macce BOIbI
2) KOJMYECTBa BeUIeCcTBa K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 251eKTpoarTaM OTHOCUTCH ...
1) ruApOKCUI aMMOHUS
2) TUIPOKCHU KaIUsI
3) xJIOpUa KaabIHs
4) MapraHioBas KUCIIOTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTHX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpenay.
IIpunynHOi 5TOTO ABIAETCA ...
1) snextponus cosuen
2) IUCIIPOTIOPIIMOHMPOBAHUE COJIEHt
3) ruapaTHpoBaHHUE COJICH
4) THaPOSHU3 COJeH
10.3nayenne PH uncroit Bosw ipu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10
Marnurtoropckuii Texuuaeckuii yausepcuret um. [.J1.Hocosa

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CUCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaHUS
olLleHUBarOTCs B | Gaut; msAToe M 1IecToe 3aJaHus - B 3 Oana.



Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOWIHBIX CHCTEM
1) wmenbiie 1 HM
2) Oombme 100 HM
3) or 1 um g0 100 HM
2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJIApHBIC MOJICKYIT
3. I Kakoro 3JEKTPOJUTA MOPOT KOATYIISIUU KOJUIOUIA C IOJIOKUTEILHO 3apsKCHHON YacTHIICH
JOJI’KEH OBITh HAUMEHBITUM?
1) xmopum Kanus
2) cynbbat Kanus
3) oprodochar kamus
4.  Munenna 30J1 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabuim3aropa?
1) xnopwun xene3a (111)
2) Boja
3) TUAPOKCH KaTus
5. Tlpu B3aumopeiictBuu 20 mi 0,001H nmrpara ceunma (II) ¢ 10 ma 0,02H cynsdara kamust
obpasyercs 30ib cynbdara ceunia (Il). K kakomy a1mekTpoay M0/KHBI IEpEeMEIaThCsl YaCTHIIBI
JUCTIEPCHO (pa3bl MpH eKTpoIn3e?
1) HaXOmATCS B COCTOSHMH JMHAMUYECKOTO PaBHOBECHS
2) K KaTtoay
3) k aHomy
6. B nBe koyiObl HAJIMTO 110 50 MIT 30151 TUAPOKCH A Kene3a. J{Jist TOro 4ToObl BRI3BATh KOATYJISIIIHIO
3011 TOTPeOOBANIOCH 0OABHUTH: B mepByto — 5,3 M 1 H pacTBopa xmopuaa kanus; B Apyryto — 18,7
w1 0,001H pactBopa docharta HaTpus. BeraucauTe mopor Koaryjisiiuy KaxI0ro dJIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo teme «OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 6anna; mecroe — B 1 6ami; ceapmMoe U BOCbMOE — B 2
Oama, a qeBsSTOC — B 2,5 OasioB.

Tecr Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa UM MOH, KOTOPBIH ...
1) yBenMYMBAET CBOIO CTEIECHb OKHUCIICHUS
2) TPUHUMAET 3JICKTPOHBI
3) oTmaeT CBOM ICKTPOHBI
2. [Ipotiecc BOCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) wueiTpanbHbIe aTOMBI IPEBPAIIAIOTCS B OJOKHUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi]] HOHA YMEHBIIIACTCS
3) oTpuIaTEIbHBIN 3aps1 HOHA YBETHUHUBACTCS
3. U3 nmpencraBineHHbIX HIDKE peaknuuii Kk OBP nucnponopinoHupoBaHus TPUHAIICKHUT ...
1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BoCCTaHOBHUTEIISIM OTHOCSTCS ...
1) METaJITBI, BOJOPOJI, YTIEPOJT
2) AKTUBHbBIE HEMETAJLIBI



3) AJIEMEHTBI, HaXOISIIMECs B CPEeIHEN YaCcTH MepUOANYECKOI CUCTEMBI
5. CtemneHn OKUCIIEHUSI KUCIIOPO/a a) B BOZE M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI . . .

1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar xanus B OBP, nporekaromux B KUCJION Cpejie, BOCCTAHABJIUBAETCSA JO ...
1) karnona Mn**
2) MaHraHaT-uoHa MnO42_
3) okcuaa mapranmna (II) MnO

7. B peakumu, npotekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MOJIBEPTarOTCsI CIASAYIONTUE STIEMEHTHI ...

1) a30T U cepa
2) cepa ¥ Xpom
3) XpOM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. CymMma ko3 dunmenron B peakirn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC W IIATOE 3aJaHUs
OIICHUBAIOTCS B 1 O6auT; TpeThe W YeTBepTOe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gayia.

Tect Nel
1. DnexTponHBIH NOTEHIMAT ONPEAEISAIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) BonbumMana
4) Appenuyca
2. Paccuuraiite DJIC ramsBanudeckoro snementa MgIMgSO,||CuSO,Cu mpu cranmapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxwue mpoayKkTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIH3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KuCIoTa
4) KHCIOpOJ
4. VxkaxuTte CyMMy KOO(Q(QHIIECHTOB B ypaBHEHHH dJIEKTpOIH3a pacTBopa Hutpara Meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMHA  MPOTEKAeT
CaMOMPOM3BOJILHO B MPSMOM HarpaBJIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCIl+Cu—...
6. Bprumcnmre Maccy NHMHKA, TOJYYEHHOTO TIPH DSJIEKTPONU3e Cyib(ara IMHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A



1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107°

7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IIPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakluH,

NPOTEKAIOIICH TPU DICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomnapbl Zn|Mg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

1) 6

2) 5

3) 4

4) 8

BHeaynuTopHas camocrosiTenbHas padoTa 00y4aroluXcs OCYIIECTBISICTCS B BHIC M3Y4YCHUS
JIMTEPATyphl 10 COOTBETCTBYIOLIEMY paslielly ¢ MpopaboTKoW Marepuaina; 0pOpPMIICHHS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapI/IaHTI)I TeMaTHYeCKHUX JOMAIIHUX 3aJaHUi 11 BHeayHHTopHOﬁ CaMOCTOSITEIbHOM paﬁoTbI
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomarHem 3amaHuu 1Mo TeMe « XuMUYecKas TePMOJUHAMIKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Gay.

3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHUE
CaMOITPOU3BOJIBHOTO TEUEHUS PEAKLUU IIPU CTaHIAPTHBIX YCIOBUAX U pu  Temmneparype T = 927 °c,
€CITH TETIOBOM A(PPEKT peakuu A0 3aJaHHON TeMIEpaTypbl HE U3MEHHUTCS. YKaXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAWJEHHOTO W3MEHEHHs SHTPOIHUH.
PaccuunraiiTe TemiepaTypy Hadana peakLyH.

3amaga Ne2

Berancaure temosoit  sddekr peakunn: CaCs  + 2 HoO(y = Ca(OH); () + C2H (), mone3ysce
CTaHJApTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TEMIoBON A3PHEKT peaKiuu:
Hy@ + COzq)=CO )+ Ha Ory. TepmoXuMUUECKUe ypaBHEHHS:

a) H2 ) + 02 © = HzO () AH = -241,9 KI[)K;

0)2CO« + 0y =2CO0O;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamaem 3amaHuu mo Teme «XMMHUYECKas KMHETHKay: MepBas 3ajada orneHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3amaua Nel

Peaxius nporekaer nmo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavanpHple KOHLEHTpaluu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 U3MEHUTCS
CKOpOCTh MpsMor peaknuu, korjaa mpopearupyet 30% CO? Bo CkombKO pa3 M3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIU YBEINUUTh JaBlIEHHE B CHCTEME B JBa pasa?

3amaya No2



[Ipu Temneparype 40 °c HEKOTOPOE KOJMYECTBO BEILIECTBA BCTYINAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, Ipu KOTOPOM 3TO ke KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO MIPU TEMIIEpaType
200 °C, ecim TeMITepaTypHbIH KO3(PPUIIUEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIbKO pa3 U3BMEHUTCS
IIPU 3TOM CKOPOCTh peaxkiuu’?

3amaua Ne3

Haiinute HayanbHbIe KOHIIEHTPALIUUA UCXOIHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEaKIIMH:

Fe (7 + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEArMPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaya Ne4

Jia peakumonnou cucremel: CO ) + HyO () = CO2 (y + Hj (7 HayvanbHblE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/i, [CO] = 0,6 monw/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua NeS

BrIpasute yepe3 KOHIIEHTpaIlMK PEareHTOB KOHCTAHTHl PABHOBECHS CIICAYIOIINX PEAKIINMN:

Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COZ(F) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + Hzo(r) = C02 () + Hz(r), AH = -41,1 KI[)K

YKaXuTe HaNpPaBJICHUE CMEIICHUS XUMUYECKOTO PABHOBECHS ATUX PEAKIUI: a) MPU MOHWKEHUN
TEMIIEpaTyphbl, €CIIM JaBJIEHWE TOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUs, €CIU TeMmIeparypa
MMOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W TiATas 3a4adu
ornieHuBaeTcs B 1 6amt; yerBepras u mectas — B 0,5 6aiia.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
osiosa (Il) ¢ mmotHoCcTRIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJIEHTA; B) MOJISIIBHOCTD; T) THTP; ) MOJIBHYIO JIOJIIO BEIIIECTBA B pacTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYJIspHble U HANHUIIWTE COKpAaIeHHbIE HMOHHBIE YpaBHEHMsI peakuui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba’* + CrO;s — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3amaya Ne4

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ne5

Kakwue u3 ciaenyromux coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
WOHHBIE U MOJICKYJISIPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYHOIMUX coneill. Kakoe 3nauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaga Ne6



Haiinute npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0r0
COEIMHEHMUS.

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

B nomamaem 3agannu mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE IPOLIECCH: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; Tpeths — B 1 6a.

3amaga Nel
[TonGepure KOADGUIUEHTH B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

Paccunraiite SJEKTPOABIKYIIYI0 CHJIY W ONpPENEIUTE HaMpaBiICHUE CaMOMNPOU3BOJIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakIuud  TNpH  CTAHAAPTHBIX  YCJIOBUAX,  HCIONB3YyS  3HAYCHHS
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHEIX ITIOTCHIIUAJIOB!

Hl + HsPO, — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O—

NaCrO, + H,O0, + NaOH —

Bi(OH)3 + NaS,0g+ NaOH —

Bi.O; + C —

Mg + HNOs (pus5) —

3amaya Ne3

Hanbl nBe okucnutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick Tabnuield CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIUANOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykasanHoi cpexe (HNOs). Paccuumraiite 3HaueHme
ANEKTPOABIIKYILEH CHIIBI PEaKIIUU.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMUYECKHE CHCTEMbD)

B momarraem 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBD: ITepBasi 3a/1aya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 Oamna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOPA3yIoIeH peakiuy, MPOTEKarome MpH paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapbBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA aHOJa PABHBIM CTAaHIAPTHOMY 3HAYEHHIO, PACCUMTAMTE KOHIICHTPAIUIO
KaTHOHOB METaJlla B KaTOJHOM pacTBope, pH KoTopoit DJ]C raibBaHHYECKOTO JIEMEHTa YMEHBIITHTCS
Ha 0,02B.

3amaua Ne2

[IpuBemuTe CXEMBI DJEKTPOAHBIX IPOIECCOB W  MOJIEKYISPHBIE YPaBHEHHS DPEaKIHi,
MPOTEKAIOIINX TPH JJIEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapsl Co/Ni: a) B kucioit cpeze; 6) BO
BJI&)KHOM BO3JIyXe.

Omnpenenute yObUTb MacChl aHOAA TMPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €CJIM CKOPOCTH
kopposuu cocrasmia 0,01 /4.

3amaga Ne3
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CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HMHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHME PEAKLIMH, IPOUCXOAAIIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJMYECTBO MeETallla, MOJYYCHHOTO Ha KaTOAE TP DIIEKTPOJIHU3E
Co(NO3)2, ecitu 3JIeKTpOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XUMHYecKas TEPMOAUHAMUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: ITOHSATHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMu4Yeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Bryrtpennsis sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNU KaK GYHKLUSA COCTOSHUS CUCTEMbI. DHTaIbIINA 00pa30BaHUs BELECTBA.
TemnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTOpbl, BIMAIONME HA TEIJIOBOM
XUMHUYECKON PEaKLMH.

Tepmoxumust. 3axoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTponHs KaK (PyHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3aK0H TEpMOJIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hampasnenue camorpon3BOJIbHOTO POTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJ’[bHI)Ie BOITIPOCHI IO TEME «XHMHYeCKass KHHETHKA»

XuMHUecKasi KHHETHKaA. CKOpOCTI) XHUMHYCCKOH pC€aKkuuu U METOJbI €€ PCTYJIUPOBAHUA.

s dekt

Bnusuaue KOHIOCHTpAallWKu Ha CKOPOCTb XHMHYCSCKOM p€aKnuu (38.KOH HeﬁCTBYIOHIHX MaCC).

Bnusiaue Temmeparypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.
Kpusas Maxkcgenna — bonbiimana. DHepreTuueckuii 0apnsep.
Karanurnueckne CUCTEMBI.

BimmstHue karanuzaropa Ha CKOPOCTh XMMUYECKON pEaKIUu.
I'OMOreHHBIN U FeTEPOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBIE PEAKLIUH.
KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.
BiistHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPaTypHhI.

®da30BbIE PABHOBECHS.

@dazoBble AMArpaMMBbl 1JI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpoJubHbie Bonnpocsl 1o TeMe «PacTBopbi»

ITonsiTne pactBopa. PactBopuMocTs Beniectsa. PactBopuMocCTs rasa.

PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPacTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIEHTpaLusl, MOJISIpHAsl KOHLEHTpaLKs SKBUBaJIEHTa, MOJIbHAS JIOJIS, TUTP).
KosnuratuBHble cBoicTBa pacTBOPOB. M ieasibHBIN pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KPUOCKOMUYECKHIA).
Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.



12.
13.

14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

RRO©oo N ORWNE

N~ WNE

11.
12.
13.
14.
15.

16.
17.

0.
1.
12.
13.

Kuci1oTHO-0CHOBHBIE B3aMMOJICHCTBHSI BEIIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMHM AppeHuyca. OCHOBHBIE MOHATHUS U IOJIOXKEHUS TEOPUU
AppeHnnyca.

Hucconmanusi KUCJIOT, OCHOBAaHMW M COJEH C TOYKM 3PEHHUS MOHHOW TEOpuu AppeHuyca
(mpumepsr).

Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Jucconumanus ciadbix 31eKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakuuu moHHOTO 0OMEHA MEX]y JIEKTPOJIUTaMU (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
JIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHune Boibl. BonOpOIHBIN U THAPOKCUIIBHBIN OKa3aTeNu.

I'mpponus coneit. TUIbI rUAPOIN3a COJICH.

KonuyecTBeHHbIE XapaKTEPUCTUKH MIPOLECCa THIPOJIN3a.

@®akTOophbl, BAUSAIOLIUE HA TPOLIECC THAPOIHU3A.

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

I'eTreporennsie cmecu. JlucrnepcHbie CUCTEMBI.
Jucnepcuocts. Knaccudukanuu AUCIIEPCHBIX CUCTEM.
Kommonnueie pactBopsl. JInodunsHbIe U TMOPOOHBIC KOJUTOUIEIL.
CrniocoOblI Moy4eHus KOJIOUAHBIX PACTBOPOB.

CtpoeHure KOITOUIHBIX YaCTHLl.

[IpaBuno @asiuca — [leckona.

Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpPHI.
Koarymsiuust nuo@miibHbIX U JTHOGOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.

Koarynsauus KoJIouaHbIX paCTBOPOB 3JIEKTPOIUTAMMU.
[IpaBuno llyneue — Napau. Koarynupytomias crnocoOHOCTb.
Onrtuyeckre cBOMCTBAa KOJUIOMAHBIX PACTBOPOB.
DIIEKTPUUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHBIE IOHATHUS TEOPUU OKUCITUTENBHO-BOCCTAHOBUTENIbHBIX PEAKIIHI.
OKHCINTEILHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BCUICCTB.

BaxxHeiilie OKUCIUTENN U BOCCTAHOBUTEIIH.

THUIBI OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TPUMEpHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIN MOTEHIIMAI.

VYpasuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.
HaHpaBJ’ICHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I‘ICCKI/IC CUCTEMBD»

DneKTpoXxuMudeckue cucteMbl. Kimaccudukarus 3IeKTPOXUMHAYECKHIX TTPOIIECCOB.
DIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «MEeTaul — pacTBOPY.
IManpBarmveckwmii amemenT Jlanuamsa — Skoowu.

DIEKTPOABUKYILAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IEKTPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HIEKTPOAHBIX IMOTEHIIMAIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B Psly HAIPSLKEHUI.

VYpasuenue HepHcra.

DJIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.
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OO0nenuHeHHBIN 3akoH Dapanes. Beixom mo Toky.

Koppo3zus meramios. Knaccudukanus KOppo3nOHHBIX IPOLIECCOB.
Xumuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCICHHE METallla U KaTOJAHOE BOCCTAHOBJICHUE
OKHUCJIUTENS.

[Tpumepsl KOPPO3UK B KUCIION cpejie M aTMOCHEPHON KOPPO3UH.
CKOpOCTh KOPPO3HUHU.

3amuTa METauIoB OT KOPPO3HUHU.

3anIUTHBIC TOKPBITHUA.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aITUThI OT KOPPO3UH METAILIIOB.
XHUMHUYECKHE UCTOYHUKH TOKa. ['allbBaHMYSCKUI1 DJIEMEHT.
XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XHUMHUYECKHE UCTOYHHUKH TOKA. TOIIMBHBIC 3JIEMEHTHI.



INPUJIOXEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl MPOBeIeHUS MPOMEKYTOYHOM aTTeCTANMH
HpOMe)KYTO‘IHaH arrecragus HUMeeT I CJIIbO ONpCACIINTDb CTCIICHb JOCTUKCHUA
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHUS MO JUCIHILIMHE 32 ONpeIeTICHHbIN Nepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUS] M OLICHOYHbIE CPeACTBA JJIsl NPOBeIeHHS
NPOMEKYTOYHOM aTTeCTALMH:



Kon
WHIUKATOpAa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CrocobeH TpUMEHSATh €CTECTBEHHOHAy4YHbIE M OOIIEHMH)KEHEpHBbIE 3HAHUS, METOJbl MAaTEMaTHYECKOTO aHaliu3a W MOJICIMPOBAaHUS B

po(hecCHOHATTLHOM e TEIbHOCTH

OIIK-1.1:

Pemraer CTaHJapTHBIE
npodeccnoHabHBIE  3ala4dl  C
MPUMEHCHHEM  OOIIEMHKEHEPHBIX
3HaHUI

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TEpPMOIMHAMUKH.
2 OHepreTuka XMMHUYECKHUX IPOLIECCOB.
3 OHTaIbIN. 3aK0H ['ecca U CiIeaCTBUA U3 HETO.
4 Outponus. YpaBHeHue bonbliMana. BTopoii u TpeTuit 3aK0OHbI TEPMOJMHAMUKH.
5 Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.
6. Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.
1. CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.
8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.
9. DHeprusi akTUBaIuu. AKTUBUPOBAHHBINA KOMILJIEKC. Y paBHEHHE AppeHuyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOTr€HHBIH KaTallu3.

11. KaranmsaTopbl 1 KaTaauTUYECKUE CUCTEMBIL. ['€TepOreHHbIN KaTanus.

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cwmenienne xumudeckoro paHosecus. [Tpunnun Jle [llarense.

14.  PactBopbl. CIoCOOBI BBIpAXKEHUS! KOHLIEHTPALIMH PACTBOPOB.

15. PactBopb! 3nekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIUTUYECKON TuccCoraluu. 3aKoH
pa36asnenust OcTBanbAaA.

16. Jucconumanus KucioT, OCHOBaHUM, cosieli. AM(QOTEpHbIE 3JIEKTPOIUTHI.

17.  PactBopumocTtb. IIpousBenenue pacTBOpUMOCTH. YclIoBHE OOpa30BaHHUS U PACTBOPEHMS
OCaJKOB.

18.  Muccoumarus Boasl. loHHOE nmpousBeneHue Bojasl. pH.

19. IM'aaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

20.  Jucnepcuble cuctembl. Knaccudukanus. Jinopunbubie u 1modoOHbIe KOIIOUIBI.

21.  CtpoeHHe KOJUTOMIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUIHBIX PaCTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEILHBIC CBOIiCTBa BEIIECTB. Knaccudukanus

OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.
24, DNEKTPOXUMHUECKHE CUCTEMBI. 3aKoHbI Papajies. DNeKTPOAHBIN MOTEHIUAL.




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. IIpruMeHeHune 31eKTpou3a.
27. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU AIEKTPOIN3€e pacTBopoB. [IprumeHnenne
NEKTPOJIN3A.

Koppo3sust. Buast koppo3uu. CriocoOb! 3aIIUThl METAIUIOB OT KOPPO3HH.

OIIK-1.2:

[Ipumenser METO/IBI

MOACIIMPOBAHUA u

MaTeMaTHUYECKOTO0  aHaju3a I
pelIeHHsI 3a7a4
poecCHOHATLHOM IeATEIIBHOCTH

s
B

Ilpumepnvie npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKMMU M3 YKa3aHHBIX HI)KE BELECTB MOXKET B3aWMOJEHCTBOBATH PacTBOP
TUAPOKCHIA Kalusi: UOAoBoJOpoaHast kuciora, xjuopua meau (Il), oxcun yrinepona (1V), oxcun
ceunna (1), runpokcua amomuHUS, TUAPOKCHI aMMOHHUS. CoCTaBbTe ypaBHEHHs BO3MOXHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIpHOU (popmax.

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBIIEHHMsI okcuja xeneza FesOs yriepogom mpu
CTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBienus Fez04: Fe3044) +4C ) =
= 3FE(K) +4COp

3. TemmnieparypHblit K03 HUIUEHT peakiuu paBeH 2,5. Kak U3MEHHUTCS CKOPOCTh PEeaKIHH: a) IPU
noBeieHNH Temneparypsl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuuu Fe30spq) + Hypy = 3FeO + HoO(r3anummre BbhpaskeHUE KOHCTAHTBI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUS! KOHIICHTPALUU MPOJIYKTOB
peaKIuH.

5. Ilpyn mnpokanvBaHUM METAUIMYECKOTO THUTaHa oOpasyercs Oeniblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAaHHOW CEPHOM KHCIOTE M CIUIABISIETCS CO WIEeN04Yblo. YTo
IpesicTaBiIsieT cobol 310 coequHenne? Hamummre ypaBHEeHUS BCEX YKa3aHHBIX peaKIuil.

6. CKOJNBKO MWUIMIUTPOB 96%-HOro pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTBHIO 1,84 r/mn
notpedyercs ans npurorosienus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KakOM KOJMYECTBE BbIACIHATCA mHpu mnpoxoxaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CocrtaBeTe cxeMy 3JEKTpoJid3a 3TOTO
pacTBopa.

8. AmoMuHUHN cKienad ¢ Meapto. Kakoil u3 MeTaioB OyneT KOppoAUpOBaTh B Cpele CEPHOM
KHCJIOTHI ¥ aTMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXUMHUYECKONH KOPPO3UH.

9. IlpoBecTn aHaIM3 BIMSHUS KOHIIEHTPAIIMY Ha CKOPOCTh XMMUYECKON peaKIiu
Na,S;03 + HSO4 = S + SO, + NapSO4 + H;O mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKy MOJYyYEHHBIX TaHHBIX C UCIOJIBb30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH.
Pe3ynbpTaThl ONTOB NPEACTaBUTH B BUJIE TaOIUIIHI 1.
Tabmmma 1




Howmep
OIlbITa

O0BeM, MII

Na,S,03

H.0

H2SO4

Konnenrpanus
Na,S,03, 10_2
MOJIB/JI

Bpewms
IIOABJICHUSA
MYTH, C

CxopocTh
peakuuu, 102,
-1
c

1,3

2,6

3,9

5,2

OB WIN -

OB WIN -

wWiholoN

NININININ

6,5

ITo narHBIM TaOIUIB 1 TOCTPOUTH rpadUK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIIMK
THOCYNb(aTa HATPHS, OTIOKHUB Ha ocH adciucc koHmeHtpanuio Na,S;0O3, a Ha ocu opauHAT —
CKOPOCTh PEaKIUH.

CruenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIMU THOCY/Ib(aTa HaTPHsL.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMexxyTouHasi arTecTalsl MO JIUCHUIUIMHE «XWMHES) BKJIIOYAeT TEOPETUYCCKHE
BOIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
JK3aMeHa.

DK3aMeH M0 JaHHOW AWCHUILIMHE MPOBOJUTCS B YCTHOU (popMe 1O dK3aMeHAIMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAEeT 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00yJaromuiicst 1eMOHCTPUPYET BBICOKHI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaroniuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIILHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHATUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUU.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oama) — OO0y4aromuiics IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHWH, HABBIKOB,
0o0Oy4arolMiiCsl HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHUS MpPU ONEPUPOBAHUMU 3HAHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaroluics AEMOHCTPUPYET
3HaHusi He Ooiyee 20% TEOpPEeTHUECKOTrO MaTepualia, JOMYCKAeT CYIIECCTBEHHbIE OIIMOKHU, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



