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PABOYASI TIPOT'PAMMA YYEBHOM JUCHHUIIJIUHBI

XUMMUSA OKPYKAIOUIEN CPEJIbBI




A.B. benprit

TG aﬁpemx 2020 r.

IMporpaMmma y4eOHOW IUCHMIUIMHBI «XHMMHUS OKPYXKAIOUICH CPEAbl» COCTaBlI€Ha Ha
OCHOBaHHH [0CYapCTBEHHOro 00pa3oBaTEIbHOIO CTaHJApTa BBICIIErO MPO(ECCHOHATBHOTO
o6pazosanuss (OC BIIO) Joueuxoit Hapommoit Pecny6Gmuku (JIHP) mo HanpaBieHHIO
noarotoku 04.03.01 Xumus, yTBepKaAeHHOro pukazoM MuHHCTepcTBa 00pa3oBaHUs U HAyKH
JTHP Ne 454 ot «20» anpens 2016 r.;

[Mopsinka opraHu3amMu y4eOHOro mpouecca B 00pa3oBaTe/bHBIX OPraHMU3alHAX BBICIIETO
npodeccuoHansHOro obpaszosanusi Jloneukoit Haponnoii PecnyOnnku, —yTBEp)KISHHOIO
npuka3zoM MunucTepcTBa o6pasosanus U Hayku JIHP Ne 1171 ot «10» nos6ps 2017 r.;
y4e6HOTo IIaHa W OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl BBICIIETO MPOpECCHOHATBHOTO
o6pasoBanus HampaBinenus noarotopku 04.03.01 Xumus, paspaboranneix B [OY BIIO
«JloHEeKHii HALIMOHAJILHBIA YHUBEPCUTET.

PaspaboTunxu:
3aB. Kadeapoi aHATUTUIECKON XUMHH, J.X.H., Tpodeccop gﬁ e~y A.C. AnemacoBa

JloneHT Kadeaphl aHAIUTHYECKOH XUMHH, K.X.H., JOICHT GV p 2284 ], ennna
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[Iporpamma y4eGHON AUCIMILIMHBI yTBEPKACHA Ha 3ace/JaHMu Kadeaphl aHATATHYECKON
XUMHH
[Mporoxon Ne_ 19  or«_14 » 04 2020 r.

——

3aBenyromuii kadeapoi 97&«/ A.C. AnemacoBa

[IporpaMma y4eOHOW JUCIHMIUIMHBI 0J00peHa y4yeOHO-METOAMYECKOH KOMHCCHEM
XHMHYECKOTO0 (hakyybTeTa
[Tpotokoin Ne 3 ot «15» anpens 2020 r.

~

KOMHCCHH (pakynbTeTa Hhr
/14 7

[Npencenarens yueOHO-METOAUYECKOM A
// H.B. SI610oukoBa

v



1.  OBJIACTH IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLIECCE

ITo cranmapry 'OC BIIO mucuunnnHa «XMMHSI OKpPY:Kawmieil cpeabD» OTHOCHUTCSA K
TpyIIe TUCHUIIMH BapUaTUBHOMW dYacTH mpodeccroHaabHOro Osoka. OcHOBBIBaeTCS Ha 0ase
mucuuIuine: «Matematukay, «Pusuka», «HeopraHnmdeckas XUMHA», «AHAIUTHYECKAas XUMUS»,
«Opranuueckas XUMHs», «be30macHOCTh KU3HENEATENbHOCTHY, «IKOJOTHUS», «IKOJIOTHYECcKas
aQHAIUTUYECKAask XUMUs». SIBIIeTCS OCHOBOM AJIS M3YUYEHHUS CIECAYIOMNX AUCHUIIINH: «XUMUYEeCKas
TEXHOJIOTUSY, «TeXHOTEHHBIE CUCTEMBI U DKOJIOTHUECKUH PUCK.

2.  CTPYKTYPA JUCHHUIIJINHBI

Xapakmepucmuka y4ueonoi Oucyunaunsl

Hanpasnenue noaroToBku 4.03.01 Xumus
[Tpodunb
OO6pa3oBareapHas mporpaMmma OakanmaBpuaT
Kanuduxaus aKaJeMUYecKuil OakamaBp
KonmdecTBo comepxaTenbHbIX MOTyIEH 1
Jucuummza 6a30Boii / BapuaTUBHOM yacTu BapHaTUBHAsI YacTh NPOPEeCcCHOHATBHOTO OJI0Ka
00pa3zoBaTeIbHON MPOTPaMMBbI
®opwmbl kouTposist (MK, sk3amen, 3auer) 1 MOZTyJIbHBIN KOHTPOJIb, 3a4€T B 7 CEMECTPE
TMoxasaTem ouHas popma 3aouyHas popma
00y4YeHHS 00y4YeHHS
KonudecTBO 3a4eTHBIX eAUHUIT (KPEAUTOB) 2
T'ox moaroroBku 4
Cemectp 7
KonuuecTBo yacoB 72
- JIEKITMOHHBIX 18
- TPaAKTUYECKUX, CEMUHAPCKUX 18
- 1a00paTOPHBIX -
- CAaMOCTOSITEIILHOM pabOTHI 36
B T.4. UHANBHUIYAJIbHOE 3aJJaHHE
HenenpHOE KOJIMYECTBO YaCOB, 4
B T.4. ayIUTOPHBIX 2

3. OIMNCAHME JUCHUIIJINHBI

Ileau u 3axaun

Ilenvio  mpenofaBaHWs ~ AMCUMIUIMHBI  SBJISETCS ~ O3HAKOMJIEHME  CTYJEHTOB  C
OCHOBOIIOJIATAIOIIMMHM ~ XMMHYECKMMHU  TNPUHLMIAMH, XMMHU3MOM  IJIOOANBHBIX  IPOLIECCOB,
JIeHcTBYIOIUX B OMocdepe, 0COOEHHOCTAMHU (PU3MKO-XMMUYECKUX IpeBpalleHuil B juTocdepe,
atMocdepe u ruzpocdepe, B Onocdepe, a Takke 00yU4eHHE CTPATErHH U TAKTUKE PEIISHUs 3a/1a4 10
MUHUMU3ALNN [TOCIEACTBUM I OKpYXKaroIlel cpeabl BHEAPEHNS HHHOBAILMM, HOBBIX XUMHUYECKUX
COEIMHEHUH Y HOBBIX XUMHUYECKUX TEXHOJIOTUN.

3aoauei nucIUIITUHBI SBIISETCS (OPMUPOBAHNE YETKHUX MPEACTABICHUH O CBONCTBAX,
XMMHUYECKOM TOBEJECHUH U MPOLeccax Mpeodpa3oBaHUs HIEMEHTOB U UX COCIUHEHUHN B YCIOBHUIX
OKpY’KalolIel Cpebl, UX CB3b ¢ (PyHIAMEHTAIbHBIMH U TEXHOJIOIMYECKUMHU XapaKTePUCTUKAMHU.
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TpeOoBaHus K pe3yJbTaTaM 0CBOCHMS M CUMILIUHBI.

[Iponecc n3ydeHnss «XUMHUU OKPY)KaIOLIeH cpenbl» XMMHUU HampaBieH Ha (popMupoBaHHE
3JIEMEHTOB cieAyroumx komnereHud B cootrBerctBuu ¢ ['OC BIIO JIHP no HanpaBieHuto
noarotoBkn  04.03.01 Xwumus ©u OCHOBHOM 00pa3oBaTeNbHOM MPOrpamMMbl  BBICIIETO
npodeccuoHaIbHOTO 00pa3oBaHus HanpaBieHus nmoArotoBku 04.03.01 Xumus

a) 001IeKYJIbTYPHbIE KOMIIETEHINHU:

— CIOCOOHOCTh K caMOOpraHu3aiuu u camooopazoanuto (OK-7);

0) o0menpogeccuoHaIbHbIe KOMIIETEHIIMHU:

— CIIOCOOHOCTh ~ HCIIOJIB30BAaTh  TMOJIYYEHHBIE 3HAHUSA  TCOPETHUECKUX  OCHOB

dbyHIaMEHTAIBHBIX Pa3elioB XUMUHU TIPU peleHuu npodeccruonanbabix 3amad (OITK-1);

- BJIJICHHE HaBbIKAMHU IPOBEJIEHUS XUMHUYECKOTO OSKCIIEPUMEHTa, OCHOBHBIMU
CUHTETHYECKUMHU U aHATUTUISCKUMHU METOJAMHU MOTYICHUS U UCCIeIOBAaHUS XUMUYECKUX BEIIECTB
u peakuuii (OI1K-2);

- CIIOCOOHOCTh MCHOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH B
npodeccronanbHoi aestensHoctu (OITK-3);

— CIOCOOHOCTh K TIOMCKY W TIEPBUYHOM 00pabOTKE HAYYHOW W HAyYHO-TEXHHYECKOU
unpopmanuu (OI1K-5);

- 3HaHHE HOPM TEXHUKH 0€30MacCHOCTH U YMEHUEM pean30BaTh UX B JIAOOPATOPHBIX U
texHosiornaeckux yciopusx (OIIK-6).

B) IpodecCHOHATIbHbIC KOMIIETCHIIUH
HAY4YHO-HCCJIeJ0BATE]bCKAs 1eATETIbHOCTD:
- CIOCOOHOCTh ~ MPHUMEHSATH  OCHOBHBIE  €CTECTBEHHOHAYYHBIE  3aKOHBI |

3aKOHOMEPHOCTH Pa3BUTHsI XUMHUYECKOW HAYKH MPHU aHAJU3€ MOTy4deHHBIX pe3ynbTaToB ([TK-4);

— BJIAJICHUE HAaBBIKAMU IMPECTABJICHUS TOJYYEHHBIX PE3YJIbTaTOB B BHJIE KPaTKUX
otuetoB u npe3entanuit ([1K-6);

— BJIaJICHUE METO/JaMu O€30MacHOro OOpaIleHUsT ¢ XUMHUYECKMMH MaTepualaMHu C
y4eToM uX (pu3ndeckux u xumudeckux cBoucts (I1K-7);

NMPOU3BOJACTBCHHO-TCXHOJOIHIECCKaAA T€ATCIbHOCTD:
- CIIOCOOHOCTh HCIIOJE30BaTh OCHOBHBIE 3aKOHOMCPHOCTH XUMHYECKOMN HAayKH U

(GyHIaMEeHTaTbHBIE XUMUYECKUE TOHSTHUS MPH PEUICHUH KOHKPETHBIX MPOW3BOJICTBEHHBIX 3a1ad
(IIK-8);
OpPraHM3alOHHO-YIIPaBJIeHYECKas 1eATeTbHOCTD:
— CIIOCOOHOCTb NPUHUMATH PELICHUS B CTAaHAAPTHBIX CUTYyalusxX, Oparb Ha cebs
OTBETCTBEHHOCTbH 3a pe3yibTaT BeimoiaHeHus 3aaannii (11K-12);

B pe3yabTare u3yueHusi aHAJIMTHYECKOI XUMHUM CTYAEHT 10JIZKEH:
3namep:
® pOJb U MECTO XMMHYECKHUX JJIEMEHTOB U MX COCIWHEHUN B (PYHKIIMOHUPOBAHUU W

(bopMHpPOBaHUY TIPUPOIAHOMN U OKpYKAIOIIEH Cpebl;

® XHMMUYECKHH COCTaB, CTPOECHUE M (PU3MKO-XMMHUYECKHE MPOIIECCHI, MPOTEKAIOIINE B
Pa3NIUYHBIX CIOSX aTMOChEphl, TUAPOCchEpsl U TUTOCGHEPHI;

® KpPYTOBOPOTBI JKOJIOTMYECKH 3HAYMMBIX JJIEMEHTOB W COCIMHEHUH B YCIOBHSAX
O6uocdepsl U OTAETHHBIX €€ YacTe;

e peakuuu MNpeoOpa3oBaHUs XMMHUYECKMX JJIEMEHTOB W COEIMHEHUH B mpenenax
MMUIIEBOH IIETIN;

® CBA3b TOKCMYHOCTH DJJIEMEHTOB C IIOJIOKCHHEM B MEPHUOJUYECKOH CUCTEME U
COJZIEp’KaHUEM B 3€MHOM KOpE;



OCHOBHBIE HMCTOYHUKH AHTPOIOTE€HHOTO XMMHYECKOIO 3arps3HEHMs OKPYXKaroUeh
cpeabl, BUIBl M 3aKOHOMEPHOCTH MHUTpallMd M TpaHC(hOpMAIMU 3arpsA3HSIOLUINX
BEILECTB B IPUPOJHBIX Cpelax.

Ymemes:

PEABUIECTh XMMUYECKUE CBOMCTBA, MOBEICHUE B YCIOBUSAX OKPYXKAIOLIEH CpEbl,
dboHOBOE coaepKaHME, a TaKXKe TOKCHYHOCTh BEIIECTB B 3aBUCUMOCTH OT
XUMHUYECKOT'O COCTaBa, CTPOCHUS, XUMUUECKUX U (PU3NYECKUX CBONCTB;
MMPOTrHO3UPOBATH USMCHCHUA B XUMHUUYCCKOM COCTABC OTACIILHBIX gacTel 6I/IOC(1)€pr
M0J1 BO3JICHCTBUEM MPUPOAHBIX U AHTPOMOTEHHBIX (PaKTOPOB;

npeaABUACTL XUMHUUCCKHUEC U JAPYTHC HPOUCCCHI, IMPOUCXOAAINHNE I10J BJIIMAHHUCM
XUMHAYECKHX 3arps3HEHMI, B TOM YHUClie, 00pa30BaHue CYNePTOKCUYHBIX BEIIECTB;
MIPOBOANTH TECTUPOBAHUE OTIEIBHBIX (OPM XMMHUECKHUX BEIIECTB B OKpY’Karollen
cpene;

paccUMTHIBaTh KOHLIEHTPALIMH BPEAHBIX BEIIECTB B MPUPOJHBIX CUCTEMAX;

no gaHHbiM II/IK m HaliileHHBIM KOHIIEHTpalMsIM BEIIECTB OIEHHBATh KauyeCTBO
OKpY>Karollen Cpelibl;

MMPOTHO3UPOBATH MOCJICACTBUA U3MEHEHUN XMMHUYECKOT'O COCTaBa HUWKHEH 4YacTH
atMocdepsl, ruapocdepsl W BepxHEH YacTh JIUTOCHEpHl ISl KUBOTO BEIIECTBA
ounocdepsl.

Bnaoemow:
MeTogaMu XUMHUYECKOTO MOHHTOPHHTA M OIICHKH CTENEHU AHTPOIOTCHHOTO HM3MECHCHHS

00BEKTOB OKPYKAIOIIEH CPEIBI.

4. COJIAEPXAHUE NNCIHUIIJIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O
MNMPOLHECCA
IopAAKOBbIN HOMEP M TeMa Kpatkoe cogep;kaHue TeMbl
Tema 1. Xvumus - 6aza BBenenne B XMMHUIO OKpyKawolled cpenbl. 3agadyud U Iejb
paccMOTpEHMs IIPOLIECCOB U HU3YyUCHUA KypcCa, €€ MECTO B MLOCMIHU MNPUPOAOOXPAHHBIX
CBOMCTB OKPY)KaIOH_Ieﬁ Cpenpbl. JACIUIUIMH. Xumusg — 0Oasa pacCMOTPEHUA TIPOIECCOB,

MPOUCXOJSAIINX B OKPYKAIOILIEH Cpelie.

Tema 2. MakpOKOMNOHEHTHl | XMMHUYECKUE BJIEMEHThl U MX COCIUHEHHUS B OKpY)Karouien
MPUPOJIHBIX CPE. cpene. XapaKTepUCTHKAa MaKpOKOMIIOHEHTOB Omochepsl, ux

CoJiep’)KaHuE B OTIENbHBIX COCTABJISIONIMX, PAaBHOBECHUE U
pacnpeaciicCHuC MExXA1y HUMHU, XUMHUYCCKAsA aKTUBHOCTD, CBA3b
PEaKIMOHHONW CMOCOOHOCTH ¢ (popMaMu CYIIECTBOBAHMS B
OKpY>Karollen cpelie.

Tema
3arpsS3HUTENIH MPUPOJIHBIX CPEl. | OMACHOCTU IJI OKpYXKarouled cpeapl. ['71aBHbIE MCTOYHUKH

3.

Xumnueckue | CynepIakoTokcukantel.  Krnaccupukamuss 1Mo CTENeHH

3arpsiI3HEHUN  CYNEPAIKOTOKCUKAHTaAMH: ITPOU3BOJCTBEHHBIE
IPOLIECCHl, HCHOJIb30BAaHWE MECTULUAOB, aBTOMOOWIbHBIN
TpaHcmopTr.  MexaHu3m  oOpa3oBaHHsl M CBOMCTBa
MOJINIUKINYECKUX  YIJIEBOJOPOAOB, JHOKCHHOB, JPYrHX
KaHIEPOTeHHBIX M MYyTareHHbIX BemecTB. (OcoOeHHOCTH
HAKOIUIEHHS MX B OKPY’KAIOILEH CPEZe U )KUBBIX OpraHU3Max,
(U3NKO-XMMHYECKHE  CBOMCTBA W paclpeleleHue B
ecTecTBEeHHOM cpenie. CTONMKHE OPraHUYECKUE 3arpsi3HUTEIN.




IlopAAKOBbIN HOMEP M TeMa

Kpatkoe cogep;kaHue TeMbl

JJT, rexcaxiopOeH301 U JUOKCHUHBI. TOKCHYHBIE METaJIJIbI.
BpenHHe BCUICCTBA B MNHIICBLBIX IMPOAYKTax. Bnusaune
3arpsi3HEHUH Ha 37J0POBHE YEITOBEKA.

Tema 4. ATt™mocdepa.
XHUMHYECKUE u busuKo-
XUMHUYECKHE  TPOIEeCCHl B
atmocdepe. Ilpupomgasie u
AHTPOIIOTCHHLBIC ITOJIJIFOTAHTHI
aTMocChepBHl.

CocraB u crpoenue atmocdepsl. Tponochepa. [IpeBparienue
npumeceidr B Tpomocdepe. Mexanusm  oOpa3oBaHUS
THIPOKCUIHBIX M TUIAPONEPOKCUIBIX CBOOOIHBIX PaUKajoOB.
XWUMUYECKUE TMPEBPAIICHUS OPraHUYECKUX COCAMHEHUN B
Tponochepe.  DPOTOXMMHYECKOE  OKHCIEHHE  METaHa.
Tpanchopmanusi  HEOPTraHMYECKUX  COCAMHEHHH  CEpBI.
MexaHu3mbl OKHCIEHUS AMOKcHuaa cepbl. CoenHeHns a3ora
B Tpomochepe. ATMochepHBI MUK COEAMHEHUH a30Ta.
JucniepcHblie cucteMbl B atMocdepe. [lapaukoBsrii 3¢ dexr.
3arpszHenue atMocdepsl. CMor. DOTOXUMHUUYECKHI CMOT H
XUMH3M ero oOpaszoBanus. O30H. Xumudeckue u (UMKO-
XUMUYECKHE CBOMCTBA 030HA. MexaHu3M oOOpa30BaHHs H
paspyuieHuss o30oHa. HyneBoil, BOJOPOIHBIA W a30THBIN
IUKJIBl 030HA. XJIOpHBIA MK u (GpeoHbl. OOpBIB IIenu B
peaknmsx pacmaga o3oHa. IIpoGirema O30HOBBIX  JBIp.
MeponpusThsi 10 COXpaHEHUIO0 030HOBOTO CJIOSI.

Tema 5. Tunpochepa. duszuko-
XMMHYECKHE  TPOLECCH B
ruzpocdepe. 3arpsi3HeHHE
HPUPOIHBIX BOI.
[IpenorBpaleHre XMMUYECKOTO
3arpsI3HEHUS BOJI.

CoctaB u xknaccudukamusi NPUPOAHBIX BoA. [Iporecch
(GbOopMUPOBaHUSI XHUMHUYECKOIO COCTaBa MPUPOIHBIX BOJ.
[Iponieccsl  pacTBOpeHHsI Ta30B B NPHUPOAHBIX BOJAX.
PacTBOpenue TBepAbIX BEIIECTB. XUMUS MOPCKOU BOJBI.
ConeHoCcTh W MOHHAsA cuUjia BOJbl. XUMHUYECKUM COCTaB M
KpyroBopotr HoOHOB. 3akoH [lutmapa. KucioTHo-ocHOBHOE
paBHOBecwe. pH arMocdepHBIX OCaaKOB, MOA3EMHBIX H
MOBEPXHOCTHBIX MIPUPOJTHBIX BOJI. OxucauTeNnbHO-
BOCCTAaHOBUTENBbHBIE TMpolecchl B ruapocdepe. Pemokc-
O0ydepHocTs TIpUPOIHBIX BOA. OCOOEHHOCTH OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX IMPOLIECCOB B 03€pax U MOA3EMHBIX
BOJAX M MHUIpalUs 3JIEMEHTOB. buoxumuueckue cBoiicTBa
HEOPraHUYECKHX AJIEMEHTOB B BOAHBIX cpenax. [lepBuunoe u
BTOPUYHOE 3arpsA3HeHHe NPUPOIHBIX BoJ. HopmupoBanue
YPOBHSI 3arpsi3HEHUS 10 BEJIMUYMHAM MPEACIbHO-IO0MYCTUMBIX
KoHneHTpauuidi. OCHOBHBIE  TOKCHKAHTBI  THAPOCKHEPHI:
TSDKENBIE MeTalulbl, HepTh U HEPTEHPOAYKTHI, JCTEPTECHTHI,
NECTUIUABI, PagUOHYKIHAbl. WX HUCTOYHMKM U TYyTH
MUTpALIH. Camoouninenue BOJHBIX HKOCHUCTEM.
AHTpomioreHHass 3BTpodHKanus BOAOEMOB. [IpuuuHBI U
MOCJIEJICTBHSI.

Tema 6. Jlutochepa. duzuko-

XUMHUYECKHE  TPOIEeCCHl B
auTtocdepe. Murpanus
XUMHNYCCKUX DJIEMEHTOB B

36MHOM KOpe.

Crpoenue smrochepsl U  CTPYKTypa 3E€MHOM  KOPBI.
Munepanel. MarmaTudeckre U MeTaMop(uueckue MOpOJIbL.
CtpykTypHass OpraHu3aius CWIMKATOB. MexaHW4ecKuid |
XMMHYECKHM COCTaB IMOYB. MexXaHu3Mbl XHUMHUYECKOTO
BBIBETPUBAHMSL. OKHMCIHUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. KucnorHsiii rugponus. OpraHuyeckue BEIECTBA
MTOYBBI. Knaccudukanuus OpraHUYeCKUX BEILIECTB.
Hecnemmduyeckue opranndeckue coequHeHus. JIMTHUHOBBIE
BelecTBa. ['yMycoBble M OpraHOMHUHEPAJIbHBIE BELIECTBA.
[IleT0YHOCTh M KUCIOTHOCTD 1MOYB. IOHOOOMEHHBIE CBOIMCTBA
o4B. Murpanus XMMUYECKUX 3JIEMEHTOB. Bl U MPUUYUHBI




IlopAAKOBbIN HOMEP M TeMa

Kpatkoe cogep;kaHue TeMbl

murpanuu.  ['eoxumuueckue  Oapeepel. WX BUIBIL.
OCOOEHHOCTH COITMANIBHBIX 0apbepoB.

Tema 7. XUMHYECKHE
nporeccsl B onocdepe.

[Ipomeccrl, mpoucCXomsIIMe C BemecTBaMu B Owocdepe:
pacripesielieHue, HaKOIUIEHHE, MpeoOpa3oBaHUE, MUTPAIHSL.
CKOpOCTh MUTPAITMH DJIEMEHTOB B Onocdepe.

TemaTnuyeckuii mjian

ConepxaresibHbI MOTYJIb 1

Ha3zBanus coaep:kaTejibHbIX
MoOJYyJIeil U TeM

KoanuecTBo 4acoB

QOunas popma o0yueHust 3aounas popma oOyueHust

B T.4. B T.4.

BCETO
JIEKIINU
MPAKTHYCCKHE
71a00paTOpHBIC
Has paboTa
HWHAUWBUAYaAJIbH
ast pabota

BCETO
JCKITHH
MPAKTHYCCKHE
nabopaToOpHbIC
CaMOCTOSITEITb-
Has pabora
VHJIMBUYalbH

ast pabota

Tema 1. Xumus - 6a3a
paccMOTPEHMsI TPOLIECCOB U
CBOMCTB OKPY’KarOILIEeH
cpeapl.

o0

o

o
|

| CaMOCTOATCIIb-

Tema 2. MakpOKOMITOHEHTBI
MIPUPOJTHBIX CPE/I.

10 |2 |2 -6

Tema 3. Xumudeckue
3arpsI3HUTENH TPUPOTHBIX
Ccpen.

12 14 |2 -6

Tema 4. Atmocdepa.
Xumudeckue u GU3nKo-
XUMHYECKHE MPOIIECCHI B
atmocdepe. [Ipuponnsie u
AHTPOIIOTCHHBLIC TTOJUTFOTAHTHI
aTMOC(EpBHI.

10 |2 |2 -6

Tema 5. T'unpocdepa.
PU3HKO-XUMHUYECKHE
MIPOLIECCHI B THApOchepe.
3arpsi3HEHHE TIPUPOIHBIX BO/I.
IIpenorBpaienue
XUMAYECKOTO 3arpsi3HEHHS
BO/I.

12 |2 |4 -6

Tema 6. JIutochepa. Pusnko-
XUMHYECKHE MPOIIECCHI B
nutocdepe. Murparus
XUMHUYCCKUX DJICMECHTOB B
3€MHOM KOpe.

12 |12 |4 -6

Tema 7. Xumnuueckue
mporieccrl B Onocdepe.




Hmozo 2 18 |18 | —| 36
no cooeprcamenbHOMy
MO0y

5.  METOAMYECKHUE PEKOMEHJIALIMH VIS IIPOBEJEHUA
JIEKIIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHBIX 3AHATUU

TeMBI JJeKIIMOHHLIX 3aHATHH

(ecnu npedycmompenvl yueOuviM NIAHOM)

No Konuuecmeo
wn Ha3zeanue memoi waCos
1 [Xumns - 6a3a paccMOTpEHHMS TIPOIIECCOB M CBOMCTB OKPYIKAIOIIEH CPeIbl. 2
2 [MakpOKOMIIOHEHTHI IPUPOIHBIX CPEL. 2
3 [Xumudeckue 3arpsi3HUTENN TPUPOIHBIX CPEI. 4
4 |Atmocdepa. Xumuueckue U GU3NKO-XMMHUECKHE MTPOLIECCH B aTMocdepe. )
[IpupoaHbIe U AaHTPOIIOTEHHBIE MOJUTIOTAHTBI aTMOC(EpHI.

5 [Tunpocdepa. Pu3NKO-XUMHUECKHUE MTPOLECCHI B THApochepe. 3arps3HeHue )
npupoaHbIX BoA. [IpenoTBpaliieHre XUMHUYECKOTO 3arpsi3HEHUS BOI.

6 |JIutochepa. PuU3HKO-XUMHUUYECKHE MPOIECCH B TUTOC(hepe. Murpanus )
XUMHUYECKHX JJIEMEHTOB B 3¢MHOM KOpe.

7 | Xumuueckue nponeccsl B 6uocgepe. 4
BCEI'O 18

TeMbl NpakTHYECKUX 3aHATHI
(mom mun 3anamuii, KOMopulil NPedyCMoOmpeH YueOHbIM NIAHOM)
No Konuuecmeo
wn Ha3zeanue memoi waCOs
1 [Xumus - 6a3a pacCMOTpPEHUS IPOIECCOB U CBOMCTB OKPYKAIOIIEH CpeIbl. 2
2  [MakpOKOMIIOHEHTHI IPUPOIHBIX CPEL. 2
3 | XuMuueckue 3arpsi3HUTETN TPUPOIHBIX CPEl. 2
4 |Atmocdepa. Xummuueckue u (PU3NKO-XUMHUECKHUE MPOLIECCH B aTMochepe. 2
5 [Maapocdepa. PU3NKO-XUMHUYECKHE TTPOLIECCH B THApOchepe. 3arpsi3HeHne 4
MPUPOIHBIX BOJ.

6 Plurocdepa. Pu3nKo-XxUMHUYECKHE MTPOLECCHI B TUTOC(epe. Murpanus 4
XUMHUYECKHX 3JIEMEHTOB B 3¢€MHOM KOpe.

7 | Xumuueckue mporecchl B onocdepe
BCEI'O 18

6. METOIMYECKHE PEKOMEHJALNH 11O OPTAHNU3ATIMN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB
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Conepxarcs B y4eOHO-METOAMIECKOM KOMIUIEKCE TUCITUTIITUHBI.

Opranun3anusi CaMoOCTOAITEJIbHON PadOThI CTY/IECHTOB

(coomseemcmeenHo OanHbIM 6 MadIUYe MeMamuyecKo2o NiaHa)

No Konuuecmeo
wn Ha3zeéanue memoi waCos
1 [Xumus - 6a3a paccMOTpEHHs IIPOLIECCOB M CBOMCTB OKPY KaIOIIEH Cpebl. 4
2 [MakpOKOMITOHEHTHI IPUPOTHBIX CPE]I. 6
3 [Xumuueckue 3arps3HUTENHN TPUPOIHBIX CPEI. 6
4 [Atmocdepa. Xumudeckue U GU3MKO-XUMHUECKHE TIPOIIECCHI B aTMocdepe. 6
5 [Maapocdepa. PU3NKO-XUMHYECKHE TTPOLIECCH B THApOchepe. 3arpsi3HeHne 6
MPUPOIHBIX BOJ.

6 Plurocdepa. Pu3nKo-XxUMHUYECKHE MTPOLECCHI B TUTOC(epe. Murpanus 6
XUMHUYECKHX 3JIEMEHTOB B 3¢MHOM KOpe.

7 | Xumuueckue mporecchl B onocdepe 2
BCEI'O 36
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7. NHANBUAYAJIBHBIE 3AJIAHUS
(ecnu npedycmompero npoecpammott)

Coneprxarcsi B yaeOHO-METOUIECKOM KOMITJIEKCE TUCIIUILTAHEI.
8. KOHTPOJIBHBIE BOITPOCHI K MIPOMEXYTOYHOM ATTECTAIIUA

1. OxapakTepusyiTe MaKpOKOMITOHEHTHBIN COCTaB aTMOC(hephI.
2. OxapakTepu3yinTe MaKpOKOMIIOHEHTHBIN COCTaB THAPOCHEPHI.
3. OxapakTepusyiTe MaKpOKOMIIOHEHTHBIN COCTaB JIUTOC(HEPHI.
4. TlpoaHanu3upyiiTe TOBEACHWE OCHOBHBIX CYINEPIKOTOKCHKAHTOB M KCEHOOHMOTHKOB B
oKpyxaroieit cpene. [Ipumepsr.
5. KonnuecTBeHHbIE XapaKTEpUCTUKA XUMudeckux 3arpssHeHuil. Jlate onpenenenue 1K, I1C,
IAB, JIA s, [ 1Kp.3., TAKwm.p., ['[IKc.c.
6. Tunu4aHbIe 3arps3HUTENN aTMOC]EPHI.
7. TunnuHbIC 3arPSI3HUTETN THAPOCHEPHI.
8. TunuuHbIe 3arpsI3HUTENN JTUTOCHEPHI.
9. Jlate ompenenenue moHATHI: Omocdepa, skocucreMa, atmocdepa, ruapocdepa, aurochepa,
TpopuvecKue IeTH.
10. OnummTe aHOMaJIbHBIE CBOMCTBA BObI, BAXKHBIE JJIsI OJICPKAHUS KU3HU HA 3eMIIE.
11. Vkaxute BHIBI >KECTKOCTH BOJBI, (HDaKTOpHI, €€ O0O0YyCIOBIWBAaIONIE. ENUHUIBI W3MEpEHUs
XKECTKOCTH BOJAbL. Kak Kiaccu@UIUpyrOT HpUPOJHBIE BOJBI MO BelMuumHE kecTkocTu? Kakyro
KECTKOCTh UMEIOT IPUPOIHBIE BOJIbI Balllel MECTHOCTH?
12. 3akoH JluT™Mapa u CiIeACTBHS U3 HETO.
13. Bunbl Murpanuu 3J€MEHTOB B 36MHOU KOpe.
14. Xumuueckuii coctaB nous. J[aiiTe onpenenieHrue NOHATHI OYBBI, TYMYC.
15. OxapakTepu3yiTH KUCIOTHO-OCHOBHBIE PABHOBECHSI B PUPOAHBIX BOAAX
16. OxapakTepu3yiiTe XUMHYECKYIO TpaHCPOPMAIIMIO COSTMHEHHH Cephl B Tporocdepe.
17. OxapakTepu3yiiTe XUMHYECKYIO TpaHC(OpMaIio COeAMHEHH a30Ta B Tporocdepe.
18. OxapakTepu3yiTe XUMHUECKYIO TpaHCPOPMAIIMIO OPraHUIECKUX COCTMHEHUM B Tpomocdepe.
19. OxapakTepu3yiTe OKHCIUTENBHBIE MPOIIECCHl B Tporocdepe.
20. A30T B OKpyKaroIei cpese, ero Kpyroooopor.
21. ®ocdop B OKpyKarOMICH cpene, ero Kpyroooopor.
22. KpyroBopoT KHCIOpO/a B OKpY>KaloIlen cpene.
23. T'a30BbIi1 0OMEH 3eMHOM KOPBI.
24. OxapakTepu3yiTe XUMHYECKOE MoBeieHne (PpeoHoB B aTMocdepe.
25. Ilepeuncnute pacrpocTpaHeHHbIE (DOPMBI CYIIECTBOBAHHS SJIEMEHTOB B 3eMHOMU KOpe.
26. OxapakTepu3yiiTe KapOOHaTHYIO cucTeMy U pH nmpupoaHbIx BOI.
27. llpoananu3upyiiTe KapOOHATHBIE PABHOBECHS B OKEaHE.
28. llleno4HOCTh TPUPOIHBIX BOJI.

OBPA3ELl MOAYJIBHOI'O KOHTPOJIA

(obpasey eapuanma u Kpumepuu OYeHUBAHU)

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

®DaKynbTeT XUMUYECKUI
Hanpaenenue noocomosxu: 04.03.01  Xumus
Ipoghuns:

Ilpoepamma nodecomosku. oaxanaepuam
Cemecmp 7

Yuebnas oucyunnuna XuMHS OKPY:KAKOIIEH Cpeabl
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MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. OxapakTepu3yiiTe XUMHIECKOe TIOBeIeHUE PpEeOHOB B aTMocdepe.
2. llpoananu3upyiite kKapOOHATHBIC PABHOBECHS B OKEaHE.
3. Xumuueckuit coctaB nouB. JlaiiTe onpezenenre NOHITHI OYBEI, TYMYC.
4. Tlponecc aacopOIMy XMMUYECKUX COCTMHEHHUH B TIOYBE OTTUCHIBACTCSI:
a) ypaBHeHueM JIeHrmiopa;
0) ypaBHeHHneM DpeitHamxa;
B) ypaBHeHueM llluoBa.
5. B xako#t hopme mporucxXoaUT MUTPAITUs B IPUPOTHBIX BOJAX TSHKEIBIX METALIOB?
a) UHAUBUAYaJbHBIX KATUOHOB;
0) KOJIJIOWJIOB;
B) KOMILUIEKCHBIX HOHOB (KAaTUOHOB U aHUOHOB).

YTBepkIeHO Ha 3acelaHuM  KadeIpbl

pOTOKOJ Ne OT «__» 20 T

3aBenyromuit kadeapoit
[IpenonaBarens

Kpurepun oneHuBaHus MO1Y/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annos
1 10
2 10
3 10
4 10
5 10
Bcezo 50

9. OBPA3EIl DK3AMEHAIIMOHHOI'O BUIETA
(meopemuueckue sonpocwl K IK3ameHy, oopazey buirema u Kpumepuu OYeHU8aHuU:)
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10. OBPA3EILl TECTOBOI'O 3AAHUSA (npu naruuuu)
Bompoc 1
JIJist THIWYHBIX TT0YB XapaKTePHO COOTHOIICHHE 00BEMOB TBEPAOH, JKUIKOM 1 ra3o00pa3Hoii (a3:
1. 2:1:1
2. 1:1:1
3. 1:2:2
4. 1:1:2
Bompoc 2
K TUMuYHBIM KOMITOHEHTaM TTOYBEHHBIX PACTBOPOB, KOHIICHTPAIIUN KOTOPHIX 3HAYUTEITHHO
MPEBOCXOAT KOHIIEHTPAIMH IPYTHUX HOHOB, OTHOCSITCSI KATUOHBI:
1. Ca*", Mg*", K, NH," Na"
2. A, Cu”’, K, NH," Na'
3. Ca*",Mg®", K" Fe*", zn**
4. Ca’',Ba’", K', A" Na'
Bompoc 3
KucnoTHOCTb MOYB MOXKET OBITH CHUYKEHA BHECEHHEM B TIOYBY:
1. wu3BecTHsIKa
2. runca
3. KaJMHHOMN CEMUTPbI
4. Bcex MepEeUrCICHHbIX BEIIECTB
Bomnpoc 4
['unponuTryeckas KUCIOTHOCTh MOYB — 3TO KUCIOTHOCTD:
1. oOycioBneHHas B3aUMOACHCTBUEM ITOYBHI C YKCYCHOKHCIIBIM HATPHUEM
2. TpOSBISIONIAsACS MPU 00paObOTKE MOYBBI PACTBOPOM HEHUTPAIBLHON COJIH
3. o0ycnoBieHHas MOTJIONICHHBIMU HOHAMH aJIFOMUHUS U BOJOPOA
4. oOycnoBieHHas HOHAMH BOAOPOJa B IOYBEHHOM PacTBOpE
Bomnpoc 5
HacpineHHOCTh TOUBBI OCHOBaHUSIMU OIPEEseTCs CoAepKaHUEeM B TIOYBEHHOM MOTJIONIAIOIIEM
KOMILJIEKCE:
1. KaTMOHOB KaJbIUsl U MarHUs
2. KaTHUOHOB HATpHUs U Kajaus
3. KaTHOHOB AJIIOMHHHMS U BOAOPOJA
4. BceX MOYBEHHBIX KATHOHOB
Bompoc 6
[ToABMKHOCTH KATHOHOTEHHBIX AJIEMEHTOB B MOYBAX:
1. BO3pacraeT npu yBETUYEHUH KHUCIOTHOCTH
2. He 3aBUCHUT OT KHUCJIOTHOCTH
3. yBEIMYMBAETCS MPHU YMEHBIICHUU KUCIOTHOCTH
4. makcuMalbHa B HEUTpaJIbHOH cpene
Bompoc 7
[TouBeHHBIH BO3IyX 00OTaIIeH MO COCTaBY:
5. oxkcuaom yriepoaa (II)
6. oxcugom azora (II)
7. oxcunom yriepona (IV)
8. KHCIIOpOAOM
Bompoc 8
3HaueHUE aKTyaIbHOW MIEIIOYHOCTH IMOYB 00YCIOBIEHO HAJTMYUEM B IOUBEHHOM PacTBOpE:
1. NaOH, KOH
2 N3.2CO3, NaHCO3, Ca(HCO3)2
3. pacTBOPUMBIX COEAUHECHHUI aTFOMUHUSA
4. pacTBOpPUMBIX COCIMHEHHI Kene3a
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[ToaBHMKHOCTH KATHOHOTEHHBIX JIEMEHTOB B MMOYBAX:
5. BO3pacTaeT NpH YBEIUYEHUU KUCIOTHOCTH
6. HE 3aBUCHUT OT KUCIOTHOCTH
7. yYBEIMYMBAETCS MPU YMEHBIIEHUH KUCIOTHOCTH
8. MakcuMalibHa B HEUTpaJabHOU cpefe

Bomnpoc 10

EMKOCTB 1mie7109HOr0 6aphepa B MOuBaX ONpeIeNsIeTcs:
1. xomm4ecTBOM KapOOHATOB
2. KOJIMYECTBOM O6M€HHBIX KaTHOHOB
3. conepaHHWEM OpPraHMYECKOTO BEIIeCTBA
4. 3HaYeHHEM OKHUCIUTEILHO-BOCCTAHOBUTEILHOIO IIOTCHIIMaJIa

11. KPUTEPUMN OLNIEHUBAHUA

Opranu3annoHHO- CPC Bcero
y4eOHasi pabora NumuBuayanbHasa | MoayJbHbIi HNuauBuayaabHas
CTyAEHTa padora KOHTPOJIb TBOpYeCKasi padora
Max 15 GamoB - max 50 max 35 OayioB 100 6ammoB
OaioB
HIkana coomeemcmeusn 6anno0e HAUUOHAIbHOU WIKAIE
Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM IKaJje Ouenka no
no mkaJue | 100-6anabHoM (3x3ameH, Tu¢depeHUNMPOBAHHBII 3a4eT) rocy1apcTBeHHOM
ECTS mKaJe mKaJe (3auer)
A 90-100 5 (0TIM4YHO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTENHHO) 3a4TE€HO
E 60-69 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYJOBJIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOYXHOCTHIO TTOBTOPHOM CIa4H
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOU C/Ia4yMl MPH yCIOBUH
00s13aTeIbHOTO HAOOpa JOTOTHUTEIBHBIX OAJITIOB

12. MATEPHUAJIBHO-TEXHHUYECKOE OBECIHHEYHEHUE YYEBHOI'O TIPOLHECCA

JlexuroHHBIE 3aHATHUS IPOBOJATCA B Ay IUTOPUH, OCHALLICHHON MYJIBTUMEIUMHON TEXHUKOU U
nockoil. JlucuumuinHa obecredyeHa KOMIbIOTEPHBIMU IIPE3€HTAlMAMHU, COCTABICHHBIMH JIEKTOPOM.
[IpakTrueckue 3aHATUS IPOBOAATCS B Ay IUTOPUU, OCHAILEHHON MYJIbTUMEIUNHON TEXHUKOU

U JIOCKOM.

Jlnst caMOCTOSITeNIbHOW pabOThl CTYIEHTOB HMMEETCs JOCTYNl B KOMIIBIOTEPHBIH Kiacc ¢
BBIXOIOM B UHTEPHET
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13.  PEKOMEHAOBAHHASA JIMTEPATYPA

Koa-Bo Hanunuue
Ne IK3EMILISIPOB | JIEKTPOHHOM
HaumenoBanue
n/n B OubmoTeke BEpPCHU B
JonHY IBC
OcHognaa n1umepamypa
1. XUMHS OKPYXKAIOIIEH Cpelabl : y4eOHO-METOIUYECKOe
nocoone / A. C. AnemacoBa, A. H. Poxyn, H. ]l
Ilemmua, WM. A. VYmgomor ; I'OY BIIO Jloneukui 3 +
HaIlMOHANBHBIA yHUBepcuteT, Kadenpa ananmuTuueckoit
xumun. - Jlonenk : JouHY, 2018. - 200 c.
2. Tonmosckast, JI. @. Xumust okpyKaromiei cpeasl : yueo.
JUJIs1 BY30B 10 crienraibHOCTH "OXpaHa OKpysKaroliein
Cpebl ¥ pallMOHAILHOE UCIIOJIb30BAHUE TTPUPOSI. 1

pecypcoB' Hamp. NOArOTOBKH "3aluTa OKpyKaroen
cpenst" / JI. @. 'onmoBckast. - 2-e u3a. - M. : Mup :
bunowm. JIa6. 3nannii, 2007. - 295 c.

3. 3aa4M ¥ BOIPOCHI [0 XUMHUH OKPYKAIOLIEH CPEbI
[Vueb. mocobue 1y1st CTyIEHTOB BY30B I10 CIEIIUATLHOCTH
"OxpaHa OKpykarolei cpeibl U palloH. UCIIOJIb30BAaHUE
MIPUPOJ. peCYpCOB' HAIMPABICHUS MOATOT. TUTLIOMHP. 10
cnerpanucToB "3amuTa okpyxkaromei cpeas” / H. I1.
Tapacosa, B. A. Ky3nenos, 0. B. CMeTanHHUKOB u 1p. -
M. : Mup, 2002. - 365 c.

4. besyrnoga, O. C. buoreoxumus : Yue6. nis By308 / O. C.
besyrnos, 1. C. Opnos. - Poctos H//] : ®enukc, 2000. - 4
320 c.

Jonoanumenvnas 1umepamypa

5. ®opreckbio, 1. A. K. 'eoxumusi okpyxaromei cpessl :
nep. ¢ aurn. / JI. A. ®@opreckbio ; cokp. mep. U. U.
Anbtirynepa, A. B. MapteiHOBa ; pen. u npeauci. M. A.
I'mazoBckoit. - Mockaa : [Iporpecc, 1985. - 360 c.

6. [epensman, A. U. I'eoxumus npupoansix Bog / A. U.
Ilepenbman. - Mocksa : Hayka, 1982. - 151 c.

7. Ennarsesckui, I1. B. 'eoxumus MUrpaliMOHHBIX IIOTOKOB
B IIPUPOJIHBIX U IPUPOTHO-TEXHOTCHHBIX reocucTeMax /
I1. B. EmmateeBckuii ; Poc. AH, JlanmbHEBOCT. OTA-HHUC ;
Tuxookean. uH-T reorpaduu. - M. : Hayka, 1993. — 252 c.

8. Aunnpy3 Jx., I1. bpumonekym6, T. Jlxukens, II. Jlucc.
BBenenne B XuMHIO OKpyXxarwmied cpeasl. — M: Mup,
1999

14. HUHP®OPMAINUMOHHBIE PECYPCbI
(¢ yxazanuem Hazéanus u NOJIHO20 21€KMPOHHO20 aopeca)

1. http://dnrsovet.su/zakon-dnr-ob-ohrane-okr-sredy/ - 3akon JTHP 06 oxpane okpyxaroleii
CpeIIbL.

2. http://www.glaveco.ru/ — caiit I1aBHOro yrpasieHHsl SKOJOTUM U HPUPOIHBIX PECYPCOB
Honernkoit Haponnoii Pecryonmukm.
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3. http://www.mnr.gov.ru/ — caiir MunncTepcTBa NPUPOAHBIX PECYPCOB U HKOIOIUH PO,

15. INIPOI'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xopriopatuBnas nunensus JOHHY, nunensus Ne46484614);

2. Windows Office (kopnoparusHas nurensus JJOHHY, munensus Ne46472919);

3. Microsoft Visual Studio (mumnensust mporpammbl Dream Spark mms Beicimx ydeOHBIX
3aBEJICHUN );

4. Jlunens3us GPL, Apach, BSD st cBo60aHOTO MPOrpaMMHOTO 00ECTICYCHHUSI:

— Antusupyc Kacnepckoro;

— Adobe Acrobat Reader.

Pabouas nporpamma paccMoTpeHa U MepeyTBep:KIeHa Ha 3aceJaHuU
¢ u3MeHeHusIMu (0e3 u3menenuit) Ha 20 roj.

IIpoToxkoi Ne OT « » 20 T.

3aBenyrommii kKageapoit A.C. AnemacoBa




