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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHU

[IpoTtokom or 20 . Ne

3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XuUMHU

[IpoTtokom ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKeHa U 0J00peHa s peaym3aruu B 2028 - 2029
yueOHOM rojy Ha 3acefanuu Kadeapsl XuMHU

IIporokom ot 20 . Ne
3aB. kadeapoii E.A. BonkoBa

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceaHuu Kadeapbl XUMHH

[Iporokonm ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa

Pabouas nporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopena ais peannsaruu B 2030 - 2031
y4eOHOM Trojly Ha 3aceaHuu Kadeapsl XuUMHU

IIporokom ot 20 . Ne
3aB. kadeapoii E.A. BonkoBa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)
PaccmoTtpeTs MeTOAMKY pelieHus CI0KHBIX 3a7a4 [0 XUMUHU

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnuninna Perenye 3a1a4 NOBBIIEHHON CIIOKHOCTH IIKOJIBHOTO Kypca XUMHUH
BXOJIUT B 4aCTh y4eOHOTO II1aHa GOPMUPYEMYIO yYaCTHUKaMU 00pa30BaTeIbHBIX
OTHOIIECHHUH 00pa30BaTEILHON TPOTPAMMBI.

Jis u3yueHust JUCUUIUTMHBI HE0OX0AMMBI 3HAHUS (YMEHUS, BIIAICHU),
c(OpMHPOBAHHBIC B Pe3yJIbTAaTe NU3YUYCHUS TUCIHUILINH/ TPAKTUK:

Teopust u MeToauKa 00y4YEeHUST XUMHUU

Opranuueckasi XUMust

OO1mas 1 HeopraHu4ecKast XUMUS

WNHdopMannoHHbIE TEXHOJIOTHH B 00pa30BaHUU

3HaHus (YMEHUs, BIAJCHNUS ), TOTYYCHHbIE TPU N3YUYECHUH JaHHON TUCIUIUIAHBI
OyayT HeOOXOAMMBI [T U3yUEHUS TUCIUIUTMH/TIPAKTUK:

[Tpon3BOICTBEHHAS — IPEAUILIIOMHAS TPAKTHKA

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUS TUCHUIUIMHEI (MOaysi) «Pelrienne 3aqa4 MOBBIICHHON
CJI0)KHOCTH IIKOJBHOTO Kypca XMMHUI» 00yJaroImuics JOHKEeH 001a1aTh CIe Iy OIMMH
KOMITETEHIIHSIMHU:

KOI{ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIIN

[TK-3 Cniocoben opraHu30BBIBATh JEATEIBHOCTh O0YYAIOIINXCS, HAPABICHHYIO Ha
pa3BHUTHE UHTEpeca K yUeOHOMY MPEAMETY B paMKaxX YPOUHOU U BHEYPOUHOI JA€ITEeIbHOCTH

IK-3.1 Ocy1ecTBiseT aHanu3 crnoco00B OpraHu3au 00pazoBaTeIbHON
JeSITeIbHOCTH 00yUarOMUXCs TPpH 00yUYEeHHH XUMUHU B OHOJIOTHH,
MIPUEMOB MOTHUBAIIUH IIKOJLHUKOB K YY€OHOH U yueOHO-
WCCIICIOBATEIILCKOM PabOTe M0 XUMUH U OMOJIOTUU

I1K-3.2 [Tnanupyet u OpraHU30BBIBACT PA3TUYHBIC BUABI ACITETLHOCTU
o0yJaromuxcsi B 00pa3oBaTeIbHOM MPOIECCe 0 XUMUU U OUOJIOTHH
IK-3.3 [IpumensieT mpuemsl, HapaBIeHHBIE HA MOIeP KaHNEe TO3HABATEILHOTO

HWHTEpeca




4. CTpyKTypa, 00bEM U coaepkaHue TUCHUILINHBI (MOAYJIsT)

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHHIX eNUHMI] 144 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTakTHas padota — 114,1 akaj. yacos:
— ayautopHas — 114 akaj. 4acos;

— BHeayauTopHas — 0,1 akaj. 4acos;
— caMocTosATeNbHas paboTa — 29,9 akaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

<DopMa arrecraguu - 3a4€T

AynutopHas ] o
o KOHTakTHas paboTa E = dopma TeKylero
=
B B aKaJl. yacax 5} Bun KOHTPOJIS
Paszen/ Tema 3 (B axan ) == y P Kon
g 3 © | caMOCTOSITEeNBHON |  yCIIeBAEMOCTH U
JIACIUILIAHEI 5 [~ N KOMIIETEHIIHH
O g £ paboThI MIPOMEKYTOUHOMH
Tlek mal. | mpakT. Z'S aTTeCTalnuu
3aH. 3aH. O =
1. Paznen 1
CaMOCTOSITCIIBHOE
H3yYCHHE
1.1 1.1. Knaccuduxanus yueOHO# 1 K-3.1. TIK
3a7a4 HOBBIILICHHON 8/41 4 HAYYHOM JlomanHee 3amaHue 32 HI& 33
CJI0)HOCTH 110 XUMHUHU TUTEPaTypPHI; - '
- peleHue
JIOMAIITHETO
3a1aHMs
CaMOCTOSITEIILHOE
H3y4YEHHE
1.2 1.2. AaropuT™mBI qg6noi/’1 u
PCILICHIA 3a/1at 9 16/41 4 yﬂa YHOM JlomarnHee 3a1aHue TIK-3.1, ITK-
TIOBBIIIIEHHON CII0KHOCTH IO Y 3.2, IK-3.3
JUTEPATYPHI;
XUMHH
- peleHue
JIOMAIIIHETO
3a1aHus
CaMOCTOSITCIIBHOE
1.3 1.3. Ucnonb3oBanue U3yUYCHHE
MaTEeMAaTHUYECKOT0 arnmapara yueOHOit 1
N TIK-3.1, TIK-
MpY PEeLICHUH 3aa4 16/411 4 Hay4YHOU JlomarHee 3agaHue 3.2 MK-3.3
THOBBIIICHHON CII0KHOCTH I10 JIUTEPaTyphl; o ’
XUMHHA - peleHue
JTOMAIITHETO
3a1aHNs
HWroro no pazneny 40/121| 12

2. Paznen 2




2.1 2.1. Pemenue 3a1a4y Ha
cMecH

14

CaMOCTOSITENIbHOE
n3yueHue
yueOHoil n
Hay4HOU
JIUTEPATYPHI;

- peleHne
JIOMAIIIHETro
3aJaHus

HOMaIJ_IHee 3aJlaHucC

IK-3.1, IIK-
3.2, 1IK-3.3

2.2 2.2. Pemenue 3aaa4 Ha
AIIEKTPOJIU3

10

CaMOCTOSTEIbHOE
U3ydeHHe
yueOHOit 1
HAyJHOU
JUTEPaTypBHI;

- pereHne
JIOMAIITHET0
3a71aHus

JomanrHee 3aganue

IK-3.1, IIK-
3.2, 1IK-3.3

2.3 2.3. Pemenue 3ama4 Ha
pacTBOPUMOCTD

14

CaMOCTOSITENIbHOE
n3yueHue
yueOHO# 1
Hay4yHOU
JUTEPATYPHI;

- peleHue
JIOMAIITHETo
3aJaHus

ﬂOMaH.IHeC 3aJaHueC

IK-3.1, IIK-
3.2, TIK-3.3

2.4 2.4. pemienue 3a1a4 HA
KPHCTAIIOTUIPATHI

10

CaMOCTOATENBHOE
U3y4eHHe
yueOHOH U
Hay4YHOU
JUTEPATYPBI;

- pereHue
JIOMAIIHETO
3a7aHus

JomaniHee 3agaHue

IK-3.1, IIK-
3.2,TIK-3.3

2.5 2.5. Pemienue 3a1a4d Ha
pazioxeHue

10

CaMOCTOSITENIBHOE
n3yueHue
yueOHOit 1
Hay4YHOU
JUTEPATYPHI;

- peleHue
JIOMAIIIHETO
3aJaHus

HOMaI.HHee 3aJlaHuC

MK-3.1, IIK-
3.2, TIK-3.3

2.6 2.6. Pemienue 3amau
MOBLIIIIEHHON CIIOKHOCTH
EI'D

16

4,9

CaMOCTOSTEbHOE
n3yueHue
yueOHOH n
Hay4YHOU
JUTEPaTypBbl;

- peleHue
JIOMAIIHETO
3a7aHusl

JlomaniHee 3agaHue

IK-3.1, IK-
3.2, IIK-3.3

HWroro no pazaeny

74

17,9

Hroro 3a CEMECTP

114/12

29,9

3a4uéT




)4

Hroro no JUCHUIIIINHE

114/12
144

29,9

3a4cT




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

B nacrosimiee Bpemsi 01HOM U3 3a71a4 COBPEMEHHOM BBICIIEH IIKOJIbI SIBISETCS
MOArOTOBKA KOMIIETEHTHOT'0, THOKOT0, KOHKYPEHTOCIIOCOOHOTO CIEIHAINCTa, CIIOCOOHOTO K
MPOAYKTUBHOU MpodeccHOHaTbHOM IeATENbHOCTH, K OBICTPOI ajanTallly B yCIOBUSIX
HAy4YHO-TEXHHUYECKOI 0 porpecca, BIaICI0IIero TEXHOJIOTHsIMHI B CBOEH CIEIHaTbHOCTH,
YMEHHEM HCII0JIb30BATh MOJyUCHHbIE 3HAHUS MIPU PElIeHUH MTpodeccroHalbHbIX 3a1a4. B
CBSI3H C 3THM B Y4eOHOM Ipoliecce He0OXOAMMO UCIOIB30BaTh TOMUMO TPAAUIIMOHHBIX
(dbopM mpoBeIcHUS 3aHATUI TaK)Ke aKTUBHBIE U UHTEPAKTUBHBIE (DOPMBI.

[Tpu U3yyeHUH TUCHUILIMHBI 1I€JIeCO00Pa3HO HCIIONb30BaTh CIACAYIOLIUE
o0pa3oBaTeNbHbIE TEXHOIOTH:

. MOJIyJIbHOTO OOy4YeHUs

. MPOOJIEMHOT0 00YUYEHUS

. ”HHOPMALIMOHHO-KOMMYHHKAIIIOHHBIE
. peiTHHTa Y4eOHBIX JOCTHKCHUM

. KOHTEKCTHOTO O0y4YeHUS

. MHTEPAKTHUBHOTO 00Yy4YCHUS

. MHIUBUAYTH3UPOBAHHOTO O0YUYCHUS

[Tpu UCITOJIB30BAHUU TPATUITMOHHOMN TEXHOJIOTHUHU TIPUMEHSIOTCS METO bl AKTHBAIHH
y4e0HOT0 mporecca:

1). Metons! IT — mpumeHeHne KOMITBIOTEPOB 151 JocTyna kK UHTepHeT-pecypcawm,
HCIIOJIb30BaHNE 00YYAIOIIUX ITPOTPAMM C IIEJIBI0 paCIIUPEHUS HHPOPMAIIMOHHOTO TTOJIS,
MOBBIIICHUS CKOPOCTH 00pabOTKU U mepeaaun HHPOpMaIuH, 00ecIieueHus y100CTBa
peoOpa3oBaHus U CTPYKTYpUPOBaHUS WH(DOpMauu U TpaHnchopManmm ee B 3HaHUE.

2). PaboTa B kOMaH/ie — COBMECTHasl I€SITEIILHOCTh CTYICHTOB B TPYMIIE MO/
PYKOBOJICTBOM JIUJIepa, HAIPaBJICHHAsI HA pelIeHUE OOIIeH 3a1a4i CHHEPTUHHBIM
CJIOKCHHEM PEe3yJIbTaTOB HHIUBUYaTbHOU PAaOOTHI WICHOB KOMAH/IBI C JICJICHUEM
OTBETCTBEHHOCTH U TTOJTHOMOYHIA.

3). OOyueHre Ha OCHOBE OIbITA — aKTUBU3AI[US I103HABATEIbHOM JACATCIBHOCTH
CTYJICHTOB 32 CUYET aCCOIMAIMHA UX COOCTBEHHOTO OIBITA C IIPSIMETOM H3YUYCHHUS.

4). Onepexaroiias caMoCTOsITeNIbHasi paboTa — U3yUeHUE CTyACHTaMH HOBOTO
Marepuaia JIo €ro U3JI0KESHHS IPerno/iaBaTesieM Ha JICKIIUU U APYTUX ayJUTOPHBIX 3aHSATHSX.

NN DN BN~

6 Y4eOHO-MeTOqHYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOH padoThl 00y4aoIuXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHo4HbIe CpeAcTBA JISl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOEe M HH(OPMALINOHHOE O0ecTieYeHHe TUCHMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. TuBanoBa, JI. I'. Metonuka oby4uenus xumui : yaeoHoe mocodue / JI. I'. TuBaHoBa,
C. M. Cupuk, T. b. KoxxyxoBa. — Kemeposo : KemI'Y, 2013. — 156 ¢. — ISBN 978-5-8353
-1531-4. — Tekcr : anekTpoHHbIN // JlaHb : aMekTpoHHO-O0uOIMOoTeHas cuctema. — URL:
https://e.lanbook.com/book/44392 (mara obpamienus: 25.09.2025). — Pexum gocryna: ais
aBTOPU3. TIOJIL30BATENCH.

2. ITak, M. C. Teopus u metoauka o0yuenust xumuu : yueouuk / M. C. ITak. — 3-e
u3 ., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 368 ¢. — ISBN 978-5-8114-2660-7. —
TexcT : anexTponHslii // JIaHb : 31eKTpoHHO-O0MbMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/169109 (nara obpamienus: 25.09.2025). — Pesxxum goctyna: s



https://e.lanbook.com/book/44392
https://e.lanbook.com/book/169109

aBtopu3. [lonb3oBareneit

0) /lomoJiHUTEIbHASA JINTEpaTypa:

1. Cupuk, C. M. OCHOBBI METOJMKH OOyYCHHSI XUMHUHU: dJIEKTPOHHOE yueOHOe
nocobue : yueonoe nocodue / C. M. Cupuk, JI. I'. TuBanoBa. — Kemeposo : KemI'Y, 2015.
— 167 ¢. — ISBN 978-5-8353-1822-3. — TekcT : anekTpoHHbIH // JIaHb : 3J€KTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/80080 (marta obpareHwus:
25.09.2025). — Peskum mocTyma: i aBTOPH3. MOJIb30BATENIEH. ).

2.. bepecuena, E. B. O6uiue Bonpockl METOJIMKH O0yYEeHHsI XUMHH : YIEOHOE
nocobue / E. B. bepecueBa. — Kupos : Batl'Y, 2017. — 201 c. — TekcT : 3neKTpOHHBIH //
Jlaub : anekTpoHHO-OMOMKOoTeuHas cuctema. — URL: https://e.lanbook.com/book/134611
(mata obpamenus: 25.09.2025). — Pexxum gocTyna: yisi aBTOPHU3. MOJIb30BATEIICH.

3. MarBeeBa, O. ®. Meroauka oOyuenuss xumuu. llepBoHauanbHble 3HAHUS MO
XUMHYECKUM MTPOU3BOJICTBAM : YdeOHO-MeToamueckoe mocodue / 3. ®. MaTseena, E.

N. Tynukun. — 2-¢ u3a., ucnp. — Cankr-IlerepOypr : Jlans, 2020. — 180 ¢. — ISBN 978-5
-8114-3859-4. — Tekcr : anekTpoHHBIH // JIaHb : 2IEKTPOHHO-OMOIMOTeYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/133890 (mara obpamienus: 25.09.2025). — Pexum
JOCTyTA: JIUIsl aBTOPH3. ITOJIH30BATEIICH.

4. . Crace, H. @. CnpaBoyHUK 110 00111€1 1 HEOPraHUYECKON XUMUH : yueOHOe
nocobue s By3oB / H. @. Crack. — 4-e u31. — Mocksa : M3narensctBo FOpaiit, 2020. —
92 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00904-0. — Tekcr : 251eKTpOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/451302 (marta obpamenus: 25.09.2025).

5. MI3BecTus BBICIINX YUCOHBIX 3aBeIeHUH. XUMHUS U XUMHYCCKAst TEXHOIOTHSI:
Hay4JHO-TexHHYeckuid xypHai — ISSN 0579-2991

B) MeToanueckue yKasaHus:

1. ITy3akoB C.A., [TonikoB B.A., ®ununnosa A.A. COOpHHK 3a7a4 U YIIPaXKHEHUH 110
oOmeit XumMun.- YaeOHoe mocooue s By30B, 5-¢ u3a. — M.:FOpaiir, 2012. -255 c.

2. Mensanuk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mynnuna, O. A.
MuiypuHa ; MarHuTOropckuit roc. rTexuuueckui yu-t um. I'. 1. Hocosa. - Marauroropck :
MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata oOparieHus:
15.01.2025). - MakpooObeKT. - TekcT : a5eKTpoHHbId. - CBeleHHs JOCTYMHBI Takke Ha CD-
ROM.

3. Mensuuk, H. JI. Tucnepcubie cuctemsl : mpaktukym / H. JI. Mensauk, 3. P.
Mymnuna, O. A. Mumypuna ; Marauroropckuii roc. rexunueckuit yu-t um. I'. M. Hocoga. -
Marnutoropck : MI'TY um. I'. W1. Hocoga, 2019. - 1 CD-ROM. - 3ar:x. ¢ TuTy:n. 9kpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata obpareHus:
15.01.2025). - MakpooObeKT. - TekcT : aeKkTpoHHbId. - CBeleHHs JOCTYMHBI Takke Ha CD-
ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHuoe o0ecnieuenune

HaunmenoBauue

o Ne norosopa Cpoxk nelicTBUs TULIEH3UH



https://e.lanbook.com/book/80080
https://e.lanbook.com/book/134611
https://e.lanbook.com/book/133890
https://urait.ru/bcode/451302
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681

MS Office 2007 |\ 135 o1 17.09.2007 Geccpouro
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7Zip cB000IHO pacmpocTtpansemoe [10 OeccpouHo
Bpaysep Yandex |cBoGoaHO pacmpoctpansiemoe [10 OeccpouHo
FAR Manager cB00OIHO pacrpocTpansemoe [10 0OeCCpOYHO

Hp()(l)eCCI/IOHa.]'IbHLIe 0a3bl JaAaHHBIX U I/IH(l)OpMaIII/IOHHLIe CIIPpaBOYHBLIC CHCTEMbI

HasBanue Kypca CchpllIKa

DnexTpoHHas 0a3a nepuoauueckux u3nanuii East View | https://dlib.eastview.com/
Information Services, OO0 «MUBHUC»

HanmonansHas nHGOpMaMOHHO-aHATUTHYECKAST
cucrema — PoccMiCKMI MHAEKC HAYYHOTO LIMTUPOBAHUS
(PUHIL)

URL :https://elibrary.ru/project risc.asp

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

Poccuiickas I'ocynapcrBennas 6ubnunoreka. Karamoru

DnexTpoHHblie pecypesl oubmmorekn MI'TY um. 1. | https://host.megaprolib.net/MP0109/Web
Hocosa

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne JUCHUIJINHBI (MOLYJIs)

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE TUCITUILINHBI BKITFOYACT:

MaTepHaJIBHO-TeXHquCKOG oOecrieuenne JUCHUIIJIMHBI BKIIFOHACT:

Y4eOHbIe ayIUTOPHUH JUIS TPOBEICHUS 3aHATHH JISKIIMOHHOTO ThTa. OCHAIIICHUE:
MynbTUMEINITHBIE CPEACTBA XPAHCHUS, TIEpeaud U TIPEICTaBICHHS HH()OPMAIIHH.

Y4eOHbIe ayIUTOPHUH IS TPOBEICHUS JIA0OPATOPHBIX 3aHSATHH, TPYIIIOBBIX U
UHAWBHUAYaJIbHBIX KOHC}’JH)T&III/IIZ, TCKYLICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ arTecralnuu.
OcHnarenue: O0opyaoBaHuUE JJIs BBITOJTHCHUS JJa0OPATOPHBIX PabOT, XMMHUYECKas IIOCY/Ia,
PCaKTUBEI, Harﬂf[[[HbIe MaTCpHraibl: Ta6JII/IIH)I, CXEMBI, ITJIaKaTHI.

[ToMemmenus 111 CaMOCTOATEIIBHOM paboThl oOydaromuxcs. OcHaleHue:
[Tepconanbubie KOMIbIOTEPHI ¢ TakeTrom MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B
NEKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaTEIILHYIO CPEy YHHBEPCUTETA.

[TomerteHus 11 XpaHSHUS U TPO(PHIIAKTHYCCKOTO 00CTyKMBaHUs y4eOHOTO
o0opynoBanus. OcHamenue: Cremnaxu, cefdbl sl XpaHEHNUs y4eOHOro 000pyJOBAHHUS.
NHcTpyMeHTHI 151 peMOHTa J1a00paTOpHOTO 000PYI0OBAHUS.
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IMPUJIO)KEHUE 1
6. YueOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOATEILHOMH padoThl 00y4aromxcst
CamocrosTenbHas paboTa CTyIEHTOB MOJIPA3ACsIeTCsl Ha Ay JUTOPHYIO, KOTOpask MPOUCXOTUT KaK
BO BpeMs J1a0OpaTOpHBIX 3aHATHHA, TaK M Ha IUIAHOBBIX KOHCYJIbTALUSAX, U Ha BHEAYJIUTOPHYIO,
IIPOUCXOISIIYIO BO BpeMs MOATOTOBKHU CTYJIEHTAMH OTUYETOB IO JJAOOPATOPHBIM 3aHITHUSIM U MOJTOTOBKH
JIOKJIaJIOB.
IIpuMepsI NPAKTHYECKHUX 3aJAHUH

3ananue 1. TecTroBoe 3a1aHue

Cpedu npueedé'HHblx 0Meemos MmobKo 08d S6IAI0MCS npasujibHoblMuU, YKAHCUMe ux.

1. Pa3Hyt0 cTeneHb OKHCIECHUS cepa MPOSBISET B COSAMHCHUSX:
1) CSzu H2S 2) SO2u K2SO3 3) K:SOzwm
SO3
4) SOzu KHSO3 5) SClsu NaKSO3

2. U3 NpCAJIOKCHHOI0O ICpCUHA BbI6epI/ITe COCAUHCHUS, B MOJICKYJIaX KOTOPBIX HPUCYTCTBYCT
KOBAJICHTHAsA HCIOJIApHAA CBA3b.

1) CaCOs 2) BaO> 3) BaCl> 4) CoH2
5) Ba
3. VI3 npenoKeHHOoro MepeyuHs BbIOEPUTE BEIECTBA, C KAKIBIM U3 KOTOPBIX pearupyer Opom
1) 6pomun xenesa (1) 2) 6pomun xene3a (1) 3) bropun xenesa (1)
4) propun xamus 5) noaua kanus

4. 3anana cienyrolas cxeMa IpeBpanieHui Bemiects: HBr X 5 Bro—— FeBrs
Ornpenenure, Kakvue U3 yKa3aHHBIX BEIIECTB SBISIIOTCS BemecTBaMu X U Y.
1) H2SO4 2) MnO> 3) FelFs 4) Fels 5)
Fe(OH)s3

5. B mpobupky, coaeprkanryro u30bITOK pacTBOpa THAPOKCHIA Kalus, 100aBWIK BemecTBa X U Y .
B 06oux cryuasix oOpa3yeTcst TONbKO OJHA COJb U Boja. 3 mpeioxkeHHOro epedHs BEIOepUTe BeliecTBa
X u 'Y, KOTOpbIE MOTYT BCTYIIAaTh B OIMMMCAHHYIO PEAKIIHIO.
1) xmop 2) okcun azora(lV) 3) yIJeKHuCIbIii ra3
4) 6pom 5) okcun cepsl (V)

6. V3 mpenioxeHHOTo MepeyHsl BEIECTB BEIOEPUTE 110 IBE Taphl, PEAKIIU MEKIY
KOTOPBIMH ITPOTEKAET ¢ HAUMEHbILIEH CKOPOCTHIO MMPH KOMHATHOI TemIeparype.
1) cynsdar menu (p-p) u runpoxcus HaTpus (p-p)
2) HaTpuii ¥ BoJIa 3) Maruuii ¥ Boja 4) kucnopoa u
IIUHK
5) cepHas kuciaoTa (p-p) U kapOoHaT Kanus (p-p)

7. I3 ipeiyIo’)KeHHOTO MepeyHs BEIIECTB BRIOEPUTE METAIUIBI, KOTOPHIE PEarupyIOT C BOJOW MpH
BBICOKOM TemImepaType.
1) Gapwuit 2) 30J710TO 3) HaTpuit 4) xxene3o 5) nuHK

8. VI3 mpeyiokeHHOTO TIepeuHs BRIOEPUTE BEIIECTBA, KOTOPHIE B3AaMMOJICHCTBYIOT C ATFOMUHUEM.
1) Fe 2) B, 3) Fe304 4) Na,O 5)



CaCOs3

9. Vkaxute KO3(PHHUIMEHT, CTOSIIHIA Mepe]] OKUCIUTEIIEM U BOCCTAHOBUTEIEM COOTBETCTBEHHO
Fe + H2SOsx) — Fe2 (SO4)3 + SO2 + H20

1) 6 2)1 3)2 4) 3 5)4
10. VI3 nmpeyioxkeHHOTO TIepeUHs BRLIOGPUTE BEIIECTBA, KOTOPHIE pearupyrT C CEpoi.
1) NaOH 2) Al(OH)3 3) HCI 4) HNO3
5) CO2
3ananmue 2.

Kaxkue u3 npeyioxkeHHbIX cMecel ra30B HE MOT'YT CYIIECTBOBATh TP KOMHATHOM TeMIeparype:
Bonopon u xucimopon

Kucnopon u xnop

Bonopon u xiop

XnopoBoaopo u 6pom

BpomMoBoopoa u xiop

VYriekucnslii ra3 u XJIOpoOBOJOPOL

CepoBogopoa u prop

A30T U KUCIOpOoa

Hanmmmre ypaBHeHU peakuuii, BO3MOXKHBIX IIPH UHBIX yCIOBHUSX.

N~ WNE

3ananue 3.

I[aHI)I BCIICCTBA: XJIOP, TMAPOKCHU KaJIus, OKCUI AJIFOMHUHUA, Kap6OHaT HaTpu.
Hanumure YpaBHCHUS YETBIPCX BO3MOKHBIX peaKHI/Iﬁ MCIKAY OTUMHU BCHICCTBAMMU.

3ananmue 4.

B pesynbrare snextponmsa 130 mMa pacTBopa HUTparta Meau (MaccoBas 1o 26,5%, MIIOTHOCTb
1,25 r/mi1), IpOBEAEHHOTO C MCIIOIb30BAaHUEM YTOJIbHBIX 3JIEKTPOJOB, Ha aHOJIE BbLAEIMWIOCH 3,36 1 rasa
(H.y.). Ilo OKOHUaHMM >JEKTPOJU3a 3JIEKTPOJbl OBLIM OCTaBIE€HB B OOpa30BaBLIEMCS pacTBOPE 0
NPEKpalIeHUs] M3MEHEHWs] MX Macchl. BpluncianTe MaccoBble JOJM BEIIECTB, COJAEPXKALIUXCS B
oOpa3oBasiieMcs pacTBope. (BrigeneHnreM ra3oB Ha KaTojie npeHeOpeus.)

B otBere 3amuimTe ypaBHEHHS peaklivii, KOTOpbIE yKa3aHbl B YCJIOBUM 3aJaud, W INPHUBEIUTE BCE
HE0O0XOIMMBbIE BBIUMCIICHUS (YKa3bIBAMTe €IMHULIBI N3MEPEHNS HCKOMBIX (PM3NYECKUX BEJTUYHH).

3anaunme 5.
. I/ISBCCTHO, qTO0 XpOMaT-I/IOH ABIISICTCA CUJIBHBIM OKHMCIIUTCIICM B BOI[HOfI Cpez[e.

JlonuIIMTe MPOAYKTH M PAaccTaBbTe KO3(PMHMIMEHTH B NPUBEICHHBIX YPABHEHHAX DPEaKIMiA.
HpI/IBeI[I/ITe nux COKpaIHeHHBIe HNOHHBIC ypaBHeHI/ISI.

1. KyCrOs4+ BaCl; — KCI + ...

2. KoCrOs+ H2S0O4 — K2SO4 + H20 + ...

3. K2CrO4 + Zn + H2SO4 — ZnSO4 + H20 + KoSO4 + ...

4, H2CrOs + KOH — H20 + ...

5. K2CrO4 + HC1 — Cl2 + KCI + H20 + ...

6. KoCrOs + KJ+ HO — Jo + KOH + ...

3ananue 6.

KapGonat 6apust Harpenu Ha Bo3zmyxe g0 1200°C, a 3atremM MeUICHHO OXJIQJWJIA 10 KOMHATHOM
Temmeparypbl. Uepe3 BOJAHYIO CYCIIEH3HIO TBEPJOT0 OCTAaTKa, MPOMYCTUIIU ra3000pa3HbIil MPOIYKT TOM
peakmuu. Ocagok oTGMIbTpoBa M, a K GUIBTpaATy M00ABWIHM MOJIKHCICHHBIH PacTBOp WOAMIA KaJHs.



Obpa3zyromieecs BEIIECTBO JaeT CHHEE OKPAIIMBAHUE C KPAXMaJIOM.
O kakux mporeccax UeT peub?
IIpuBenuTe ypaBHEHHS BCEX PEaKLUN.

3ananme 7.

Oxkcupn Hemeramia maccoil 9,60 r no6aswin k 140,4 r 10%-ro pactBopa rugpokcuia Hatpus. B
pe3ylbTaTe peakiuu o0pa3oBalicsi pacTBOp ¢ MaccoBoi foeit comu 11,36%.

Omnpenenute ¢opMynbsl okcuaa u coid. Paccumraiite MaccoByr0 JOJIO INEIOYM B KOHEYHOM
pacTBope.

3ananme 8.

BemectBo A umeer monspayto maccy 6osee 300 r/mons, HO MeHee 350 T/MOJb, U CUMMETPUIHOE
cTtpoenre. OHO He BCTYNMaeT B peaklMH C pPacTBOpaMu OpoMa B YETHIPEXXJIOPUCTOM YTIEpoie Hu
nepMaHrasare kKaiaus. /st KaTaauTUueckoro rufjpupoBanus Ha 1 moib BemectBa A TpeOyercs 12 mMoib
Bozopoaa. [Ipu cropanum 6,4 T BemecTBa A B Kuciiopojie oopasyercs 11,2 i yriekucnoro rasa (d.y.) u 3,6
I ’)KU3HEHHO BAKHOM JKUJIKOCTH B.

YcTaHOBUTE COCTaB U CTpoeHHE coequHeHus A. HamummTe ypaBHEHUs peakuuid M HA30BUTE
BEILECTBO A.

IIpumepbl NpaKTHYECKUX 3aJaHUI

CdopmyaupyiiTe TeMbl IPOEKTOB, KOTOPbIE MOKHO MPEIJI0KUTH MIKOJILHUKAM NPU U3yYeHUH
CJIeYIOIMX TeM IKOJILHOr0 Kypca XUuMHH

BapuanT |. O6uue cBolicTBa METAJIIOB

Bapwuanr Il. I[lonrpynma kucnopona.

Bapwmanr 1. IToarpyrmma yraepona.

Bapwuanr IV. Kucnopon. Oxcunpl. ['openune. Bapuanr V.
Iloarpynmna asora.

Bapuant V1. Boga. PactBopsl. OcHOBaHUSI.

Bapuanr VII. 'anorens!.

Bapuant VIII. Mertamnst rmaBasix noarpymi -1 rpymm.
Bapuant IX. Bogopoa. Kucnorst. Comnu.

Bapuant X. [lepuoanueckuii 3aKoH U nepuoaudeckas cucrema anemenTos  J[.M.Menneneesa. CtpoeHue
aToma.

BapuanTt XI. Dnekrponurnyeckas nucconunanusi. Bapuant XII.
Xumugeckas cBsi3b. CTpOCHHE BEIIECTBA.

COCTABBTE IIVIAH ITPOEKTA 110 TEME:

Bapuant 1. HccnenoBanue cBOWCTB MEPEKUCH BOJAOPOIA
Bapuanr Il. UccinenoBanue cBoiicTB GnopasiaraeMbix OJIUMEPOB.
Bapuanr Ill. UccnenoBanue cBoiicTB MI0KOIaaa.
Bapuant V. HccnenoBanue cBOMCTB KOKa-KOJIbI
Bapuant V . Poman XK.BepHa « TauHCTBEHHBIN OCTPOB»
KaK XMMUYECKasl SHUUKIONEUs

PA3PABOTAMTE ILIAH ITPOEKTA 1O NPEJJIOKEHHOM TEME.

BapuanT |. OcHOBHBIE KJIacChl HEOPraHMYECKUX COeIMHEHHI.

Bapwuant Il. OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiuii. [Ipon3BoACTBO CEpHOI KHUCIIOTHI.
Bapuanr Ill. Iloarpynmna yraepona.

Bapuant IV. DnexTponutnieckas Iucconranusl.

Bapuant V. llepBoHauanbHble XUMHUYECKHUE TIOHATHSI.

Bapuant VI. Pazgen «Mertaisi».

Bapuant VII. I"anorens!.



TemaTnka coo0LIeHHI U TOKJIAT0B

[InanupoBaHue NeATEIHHOCTH.

TexHOIOTHH TTAHUPOBAHHUS IEATEITHHOCTH.
CrpaTernyeckoe U TAaKTUYECKOE TUIaHUPOBAHUE.
TaliM-MEHEKMEHT.

Camoopranuzarusi.

JlenyKTUBHOE ¥ HHYKTUBHOE MBIIIJICHHE.

. Kputnueckoe mbliuieHue

Cnoco6n1 00paboTKu HHDOpMAITUH

NoakowdhE

ATTecTAallMOHHOE 3aJJaHue.
[1y6nuuHOe BBICTYIJICHUE C MPE3eHTAIMel TOTOBOTO poayKTa. Kpurepun oneHku:
Bnanenue matepuaiom.
O00cHOBaHME aKTyalbHOCTH.
['pamoTHOCTB peun.
CobutoieHne periiaMeHTa. CTeTUYHOCTh OpopMiIeHHs. TBOpUYECKUI TIOIXO.

IlepeueHb TeopeTHYECKHX BONPOCOB K 3a4eTy:
Pacuets mo xumuyeckum Gopmynam.
PacueTs! Ha OCHOBE I'a30BBIX 3aKOHOB.
PacueTsl 10 ypaBHEHHUAM XUMUYECKUX PEAKLU.
PactBOpBL

TepMOXUMUYECKUE PACUETHI.

CKOpPOCTh XUMHYECKUX PEAKITUH.

3ajauu Ha BJIEKTPOIIA3

3ana4yu Ha paCTBOPUMOCTh

3ajaun HA ATOMUCTHUKY

0. 3agauu Ha KPUCTAJUIOTUAPATHI

1 3aayy Ha YaCTUYHOE pa3iioKeHHE BEIIEeCTB
12. 3ama4yn HA CMECH

13. KoMOUHUpOBaHHBIE 3a1a4H.

RBoOoo~NoA~WNE

Ilepedyenb MpakTHYECKUX BOMPOCOB K 3a4eTy:

1. VKaxxure TAM 331291

2 Hanuiure ypaBHeHHs peakLIUi.
3. [Ipoananu3upyiiTe 1aHHBIE.

4 [peioKuTe aaropuT™ peIieHHUsI.

Hepeqem) 3aav K 3a4€eTy
1. Jlnst npoBeneHuUs SNIEKTponu3a (Ha HHEPTHBIX dJiekTponax) B3su 640 r 20%-Horo pactBopa cynbsdara meau(ll).
[Nocne Toro kak mMacca pactBopa ymeHsimiack Ha 40 r, nponecc ocranoBuii. K o0pa3oBaBiemMycs: pacTBopy 100aBUIH 65 T
nopomika nuHka. OnpeaenTe MacCcoBYIO JIOMIO cyIb(aTa IUHKA B IIOJIyYEHHOM PacTBOpE.
B orBere 3amumiTe ypaBHEHUs peakiyii, KOTOpbIe YKa3aHbl B YCIIOBHHM 3a/laud, U INPHUBEAUTE BCE HEOOXOAMMBIC
BbIYMCIICHNS (YKa3bIBaiiTe €MHUIIBI M3MEPEHNUS] HCKOMBIX (DU3UUECKHUX BEJIUYHH).

2. I'mppokapbonaT HaTpusi Maccoit 43,34 r mpokanuiau A0 MOCTOSHHON Macchl. OCTaTOK pacTBOPHIIM B W30bITKE
comstHoM kucnotThl. [lomyumBmmiics npu 3Tom ra3 mponyctunu uepe3 100 r 10%-Horo pacTBopa THApPOKCUAA HATpUS.
Omnpenenure cocTaB ¥ Maccy 00pa30BaBILEHCS COIH, €€ MacCOBYIO J0JII0 B PacTBOPE.

B orBere 3ammimnTe ypaBHEHHS! peaKlHil, KOTOpbIE yKa3aHbl B YCIOBHM 3a/1a4d, W NPHUBEANUTE BCE HEOOXOANMBIE
BBIYMCIICHUS (YKa3bIBalTe €AMHUIIEI N3MEPEHUS] HCKOMBIX (DU3MUECKHUX BEINYHH).

K kapOuny amomunus nobaswim 400 mut Bonsl. Ilpu 3Tom BeIenmics ra3z o0péMom 13,44 1 (H.y.). K momy4yeHnHoi
cmecu mpuwmwn 160 T 30%-Horo pacTBopa ruapokcuaa Hatpus. OmpenenuTe MaccoBbIe JOJHM BEIIECTB B 00pa30BaBIIEMCS
pacTBope.

B oTBeTe 3ammmnTe ypaBHEHUS peakiMid, KOTOPbIC yKa3aHbl B YCJIOBWHU 3aJa4d, W TPUBEIUTE BCE HEOOXOIUMBIC
BbIYUCIICHHS (YKa3bIBANTE €AMHUIIBI H3MEPEHHS HCKOMBIX (PH3UUECKUX BEITHUIHH).



MMPUJIO)KEHHUE 2
7. OueHOYHbIE CpPeICTBA 1/l IPOBe/IeHUs] MPOMEKYTOUYHOM aTTecTAlMU

[IpomexyTouHas aTTecTalysi UMEET 1EJIbI0 ONPEIEIUTh CTENEHb TOCTHKEHUS 3alIIaHUPOBAHHBIX
pe3yJIbTaTOB O0YUYEHUS MO KaXAON AUCHUILIMHE (MOJIYIIIO) 32 ONPECICHHBIN epruoi 00yueHusl.

a) Ilnanupyemble pe3yabTaThl 00y4eHHUsI H OLICHOYHbIE CPeACTBA [JIsl IPOBeIeHUA
NPOMEKYTOYHOM aTTeCTALMU:



Kon
WHJMKaTopa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

OrneHOYHBIC CpPEICTBA

[TK-3: CrtocoOeH OpraHu30BbIBaTh JICATEIIBHOCTL O0YUAIOIINXCsI, HAIPABICHHYIO HAa Pa3BUTUE HHTEPeca K yIeOHOMY IIPEIMETY B paMKaX YPOYHON U BHEYPOUHOM

BH/TBI JICATSIILHOCTH O0YJIArOIIUXCS B
00pa3oBaTeNLHOM MPOIIECCe IO XUMHUH U
OUOJIOTUH

NEeSATEIbHOCTH
ITK-3.1: Ocy1iecTBIISIET aHAJIU3 CIIOCOOOB OpPraHU3aAINH IIpakTH4yeckue 3aJaHUA K 3a4eTy
00pa30BaTEeNbHON IEATEIBHOCTH 00YYarOIINXCS K xap6uny amomunus no6asunu 400 mi Boasl. [Ipu sTom Beiaenuics raz oosémom 13,44 1
[Ipy 00YyYEHUH XUMUHU U OUOJIOTUH, TIPUEMOB (n.y.). K nmomyuennoit cmecu npununu 160 r 30%-Horo pactBopa ruIpoKcH1a HATPUSL.
MOTHBAIIMH IIKOJIBHUKOB K y4eOHOI 1 yueOHO- | OmnpenennTe MaccoBbIe JOTHU BEIIECTB B 00pa3oBaBIIeMCs pacCTBOPE.
MCCIIeI0BATENbCKOM paboTe 0 XUMUU U B oTBeTe 3anuiunTe ypaBHEHUS peaklUid, KOTOpbIE YKa3aHbl B YCIOBUU 3aJau, U
Ouosorun NpUBEUTE BCE HEOOXOANMBIE BEIUMCIIEHUS (YKa3bIBAUTE €JMHUIIBI H3MEPEHUST HICKOMBIX
(UBUYECKUX BEJIMYUH
1. Ykaxxute THI 321241
2. Harmummte ypaBHEHUS peaKIIHid.
3. [Ipoananu3upyiTe TaHHbIE.
4. ITpennoxuTe anropuT™ pelieHus.
[1K-3.2: [Inanupyer U OpraHU30BBIBACT PA3IMYHBIC IIpuMep npakTHYECKOH 3a1a4u

1. VI3BecTHO, YTO XpOMAT-UOH SBJISIETCS CHIIBHBIM OKHUCIIUTENIEM B BOJIHOM cpejie.
JlonuiuTe NpOAYKTHI M paccTaBbTe KOA(P(GUIIMEHTH B IPUBECHHBIX YPABHEHUAX PEAKIIUH.

HpI/IBe)II/ITe HX COKpAIICHHLIC NOHHBIC YPAaBHCHHA.

K2CrO4 + BaCl, — KCI + ...
K2CrO4+ H2SO4 — K2SO4 + H20 + ...
K2CrO4 + Zn + H2SO4 — ZnS0O4 + H20 + K2SO4 + ...
H2CrO4 + KOH — H20 + ...
K2CrO4 + HC1 — Clz + KCI + H20 + ...
K2CrOs + KJ + HO — Jo + KOH + ...




T1K-3.3:

[IpuMeHsieT npueMsbl, HalpaBJICHHbIE HA
[101epKaHue IT03HABATEIILHOIO HHTEpeca

BbInoHUTH 0JIMMIIMAHOE 3a]aHHe JIS IPOMEKYTOYHOM aTTecTaluu

BemectBo A nmeer MossipHyro maccy 6osiee 300 r/moutb, HO MeHee 350 r/Moib, u
cUMMeTpuyHOe cTpoeHre. OHO He BCTYIaeT B PEakIMy ¢ pacTBOpaMu OpomMa B
YETHIPEXXJIOPUCTOM YTJIEPOJe U IepMaHraHate Kanus. J{s kaTanuTu4eckoro ruipupoBaHus Ha
1 monb BemectBa A Tpedyercs 12 monb Bopopona. [Ipu cropanuu 6,4 1 Beniectsa A B
kucioposie oopasyercs 11,2 i1 yriekucioro rasa (H.y.) u 3,6 T )KU3HEHHO BaXKHOM KUIKOCTH B.

VYcTaHoBUTE cOCTaB U CTpoeHUE coenHeHns A. Hanumure ypaBHeHUs peakuuii 1
HA30BUTE BEILIECTBO A.




0) Ilopsinok mpoBeaeHHs] NMPOMEKYTOUYHOW ATTECTALMM, MOKA3aTeJd M KPUTEPHH
OLlCHUBAHMUSL:

[IpomexyTouHas aTTecTanus 1o AUucuUIUIMHe «Perienne 3aja4 NOBBIMICHHON CI0XKHOCTH
HIKOJILHOTO Kypca XUMHUN» BKIIIOYAET TEOPETUUECKHUE BOMPOCHI, TO3BOJISIOIINE OLEHUTh
YpOBEHb YCBOEHUS 00YUaIOIUMUCS 3HAHUH, IPAKTUUECKUE 3aJaHUsI, BBISBIISIONINE CTEIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIQJICHU, TPOBOAUTCS B (DOpME 3aUeTa.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

«3a4TEHO» - OOYYaIOUIMICS IEMOHCTPHUPYET MOPOTOBBIH YpOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIBHBIX MEPOINPUSATUN JOMYCKAIOTCA OIIMOKH, MPOSBISAETCS
OTCYTCTBUC OTHCIIBbHBIX 3HaHI/II>’I, YMGHI/If/'I, HaBBbIKOB, o6yqa}omnﬁcs1 HUCIIBITHIBACT 3HAYUTCIIbHBIC
3aTpyJHEHUS MPU ONEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYALIUU;

«HE 3a4TEHO» - OOYYAIOIIUNCS HE MOXKET IMOKa3aTh 3HAHMSI Ha YPOBHE BOCIIPOU3BEACHUS
U 00BsICHEHHsI UH(OpPMALIMK, HE MOXKET M0Ka3aTh UHTEUIEKTyaIbHbIC HABBIKU PEIICHUS
MPOCTHIX 3aja4.



