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|. Ilesu ¥ 321291 AUCHUATIMHBI (MOTYJIs1):

Heau: ¢opmupoBaHre y CTyIACHTOB OCHOB 0a30BBIX CBEICHHN O XHMHH OKPYKarOIICH
cpeapl, 3HAKOMCTBO C IIHPOKHM CIIEKTPOM TpOOJeM XHUMHH OKpY’KaloIleH cpeasl u
HEOOXOAMMOCTBIO UX PELICHMS Ha JIOKAIbHOM, PETHOHAIIBHOM, HAllMOHAJIBHOM U TJI00abHOM
YPOBHSIX.

3anaumu:

(hopMupoBaHUE 3HAHUN OCHOBHBIX HPUHLUIIOB XUMHH OKPYXaIOIIEH cpelibl, TEePMHUHOB
JTUCLHUTIUIAHEI, IPEJCTABICHUN O JOKAIBHBIX, PETUOHAIBHBIX M II00AIBHBIX MPOOIEeMax XUMUH
OKpY arolled cpelibl HA COBPEMEHHOM 3Tare;

3HAaHUE IPUYMH U HCTOYHUKOB 3arpsi3HEHUs, OCHOBHBIX XHMHYECKHX IPOLECCOB,
npoTeKarmux B armocdepe, runpocdepe, reocdepe, CTENEHN UX HAPYIICHUS XUMHYECKUMU
3arpsA3HCHUAMMU, 1 BOSMOXHBIX IIYTAX PCIICHUA;

OBJIaACHUEC HaBBIKaMHU PEKOMCHAYCMbIX MCTOJUK XUMHUYCCKOI'0O aHaJIn3a IJisd OIIPCACICHUA
3arpsI3HSOIINX BEIISCTB B PA3IMYHBIX 00BEKTaX OKpYKaroliel cpeasl ( BO3Ayx, aTMochepHbie
OCaJIKH, MOBEPXHOCTHBIE, ITIOJ3EMHBIE BO/JIbI, IOYBA);

YMEHHE  aHaJM3UPOBATh  TUAPOMETEOPOJIOTHYECKYI0  WH(OpMalnuio,  MPOIECChHI
pacrpocTpaHeHUsl NPUMECEN OT Pa3IMYHbIX UCTOUHUKOB.

[To pesynbraTam 0OOOIIEHUSI MOJYYECHHBIX 3HAHUH CTYACHT JIOJDKEH HAY4YUThCS J1aBaTh
00OCHOBAaHHYIO OLIEHKY CYIIECTBYIOIIEH WM IJIAHUPYEMOM XO35WCTBEHHOM NESITEIbHOCTH,
KapTUPOBAaTh MECTHOCTH IO CTEIIEHH OIACHOTO 3arps3HEHHUs, BBIpA0aThIBaTh PEKOMEH IallUH.

. MECTO JUCIMIIYIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas nuciuIuinHa (MOyJb) «Xumus okpyacarowell cpedbly OTHOCUTCS K YacTH,
(bopmupyemoii yuacTHUKaMu 00pa3oBaTEIbLHBIX OTHOIIICHUH.

2.2. Iyt u3ydeHus TaHHOW y4eOHOW JUCIMIUTHHBI (MOTYJ1s1) HEOOXOIMMbI 3HAHUS, YMCHUS
W HaBBIKH, (P OPMHUPYEMBIC MTPEIMICCTBYIOMIMMHA TUCITUTITHHAMU :

b1.0.13 «Obwas xumusy,

b1.0.29 «l'uopomemeoponocuyeckue 0CHO8bL OXPAHbL OKDPYVICAIOULCl cpeobly

Takum 00pa3om, COBOKYITHOCTh pa3/eliOB, BKIIOYEHHBIX B MPOTPAMMY AUCIIUTUTAHBI
«XHMUS OKPYIKAIOIIEH Cpelib», MPEACTABIISICT COOOM BaXKHBIN 3TAll €IUHOW CHCTEMBI
MMOATOTOBKHU 0aKajaBpoB MO MPOQIITIO IKOJIOTHUECKON O€30MaCHOCTH B YIIPaBIICHUS
MPUPOJIOTIONE30BAHUEM. Y CIICIITHOE OCBOCHWE MaTepHalia JaHHOW HCHIUIIIUHBI BO3MOXKHO TIPH
YCJIOBUHM OBJIQICHUS CTyICHTaMU (pyHIaMEHTAIbLHBIMUA 3HAHUSIMH B paMKax Kypca yKa3aHHBIX
BBIIIE JUCIIHILINH.

2.3. TlepeueHb MOCIEAYIONINX YICOHBIX TUCITUTIINH, 1T KOTOPBIX HEOOXOIMMBbI 3HAHUS,
YMEHUS W HaBBIKH, (GOPMHUpYEMbIC TaHHON yIeOHOUW AUCITATUTHHOMN:

51.0.39 «Mamemamuueckoe Modeauposanue u Mooeiu 6 3a0auax OKpYACaouieil Cpeobly

£1.0.40 «IIpasogvie 0cHOB8bL NPUPOOONONL30BANUS U OXPAHBL OKPYICAIOULeU CPEObLY
b1.BJ[B.01.01 «l‘uopoxumus»

1. TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUSA JUCHUIIJINHBI

[Iponecc ocBOCHUS AUCIUIIIIMHBI HAIpaBjieH Ha (OPMHUPOBAHHUE DJIEMEHTOB CJIETYIOIINX
komnereHui B cootBercTBUU ¢ @I'OC BO u OIl BO no nanHoMy HanpaBi€HHUIO NOATOTOBKU
05.03.04 «I'mapomeTeopotorusy»:

OIIK-1 - cnocobeH mpUMEHSTh 0a30BbIe 3HAHUS B O0JACTH MAaTEMAaTHYCCKHX H
€CTECTBEHHBIX HAYK IPU PELICHHUH 3a]1a4 NMPOo(ecCHoHaNIbHOMN AesITeTbHOCTH

[IK-5 — cmocoOeH BBHINIOMHATh pPacYETHO-aHAIUTHYECKHE PadOThl TIPH  OIEHKaxX
BO3JICHCTBUSA Ha OKPYXAIOIIYIO CpPeAy OT JCHCTBYIOIIUX M MPOCKTUPYEMBIX XO35HCTBEHHBIX
00BEKTOB



Ilepeyenb niaHUPyeMBIX Pe3yJIbTATOB 00YUeHHS M0 AUCHUILIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHAUKATOPAMHU J0CTHKEHUS KOMIeTeHIM

KoMmnerennusa

HNupnkatopsl
KOMIIETEeHIUI

Pe3yabTaThl 00y4eHust

OIIK-1

Cnoco6eH IpuMeHsTh
0a30BbIE 3HAHUSA B
00J1aCTH MaTEMaTHYECKUX
Y €CTECTBEHHBIX HAYK MPH
peIICHUH 3a/1a4

NJIKs.omk-13-
[Tpumensier 6a3oBbIe
3HaHUSI XUMUH [IPU
IMPOBCACHUU XUMHKO-
AHAIIUTUYCCKUX
HUCCIIEAOBAHUN TTPH

npodecCuOHaTLHON perienmy 3aau

NesITeTbHOCTH .
npohecCHOHANTBHOM
eI TETbHOCTH

B-TIK-5-om N/IKp nix-5.1

CnocoOeH BBIIOJIHATh
pacueTHO-aHATUTHYECKHE
paboThI TIpH OLIEHKAaX
BO3JICUCTBUSI Ha
OKPYKaIOIIYIO0 CpPeay OT
JNENUCTBYIOIIUX H
MPOCKTUPYEMBIX
XO3SIMCTBEHHBIX OOBEKTOB

VYu4actByeT B pa3paboTke
SKOJIOTUYECKUX Pa3fesioB
MPOEKTHOU JOKyMEHTAIUU
C YUETOM CIieIU(UKU
HaMe4aeMOH ACATCIBHOCTH

3name:

- LIEJIU ¥ 3a1a4¥ XUMUU
OKpY KaroIlel cpe/ibl, OCHOBHBIE
XUMHYECKHE ITPOLECCHI,
MPOUCXOAAIINE B OKPYKAOIIEH
cpele, 3HaTb HOPMATUBHO-
npaBoBble JOKyMeHThI, 'OCThI.
Ymems:

- IPUMEHATh TEOPETUYECKUE
3HAHUS, MOJY4YECHHbIE NPU
W3YYEHUU JUCUMIUIMHBI Ha
MpPaKTHKE, YMETh aHAJU3UPOBATh
TUAPOMETEOPOJIOTMYECKY IO
“H(pOpMaIHIO, MPOIECChl
pactpoCTpaHEeHHs] TPUMECEH OT
Pa3IMYHBIX HUCTOYHUKOB, JaBaTh
000CHOBaHHYIO OIICHKY
CYIIECTBYIOIIECH WIH
IJJAHUPYEMOM XO35CTBEHHOM
JeSITEeNbHOCTH, KapTUPOBATh
MECTHOCTb 10 CTETIEHU OITACHOT'O
3arpsisHeHHsI, POPMyIUPOBATH
3a/1a4u 1o pa3paboTke
MPUPOIOOXPAHHBIX
MEPONPHUIATHIN U TEXHOIOTHH.
Bnaoemy:

- HaBBIKAMU T10 OTIPEJICIICHUI0
MPUYUH U UICTOYHUKOB
3arpsi3HEHUs], CTENEHU
HapyLIEHHOCTH PA3JINYHBIX
MPUPOJIHBIX CPeJl XUMUUECKUMHU
3arpsA3HEHUSIMU.




1. COAEPKAHME U CTPYKTYPA JUCHUIIVIMHBI

O0beM TUCHHMILIMHBI COCTABJIAET 3 3a4eTHBIX eIMHUIbI, 108 yacos,
B TOM 4ucJie 0,72 3a4eTHBIX eIHHMII, 26 4aCOB HA dK3aMeH

@®opMa NMPOMEKYTOYHON aTTeCcTAUMU: JK3aMEH

4.1 Conep:xaHue JAUCHUIUIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, C YKa3aHMeM BHAOB Y4YeOHbIX 3aHATHH W
OTBEJICHHOT'0 HA HUX KOJIHYECTBA aKAJeMUYECKNX YaCOB (0YHAs1/320UHAA)

1 Baenenue 5/4  0,5/5 0,5/ /5
2 Ob6pazoBanue Bcenennoit, Conneunoi 5/4 o/5 1 0,5/ 1/ 0.5/5
CHCTEMbI, CHHTE3 3JICMEHTOB.
3 ®opMHUpOBaHUE IUIAHET, BOZHUKHOBEHUE 5/4 0,5/5 0,5/ /5 VerHiii onpoc.
atMocdepbl, BOBHUKHOBCHHE 3EMJIH.
4 XUMHUYeCKUe pe3epByapbl 3eMIIH. 5/4  3/5 1 0,5/ 1 1/ 0,5/5 | YcrHblii onpoc.
5/4 Ortuer mo
5 [pencraBiieHue O MUKIAX, 35 1 1 1 15 BBITOJIHCHHIO
OMOreOXUMHYECKHIE IIUKITBL. CaMOCTOSITENTLHOTO
3aaHusl.




6 3arpsI3HSIONINE BEIIECTBA. 5/4 2/ 1/ 1
7 | MicroummKu sarpasnenms: 4 s v 4/ 1 15 | Verusiii onpoc.
MIPUPOIHBIC U AHTPOIIOTCHHBIE.
5/4
8 OCHOBBI 3KOTOKCUKOJIOTHH. 5/6 1/ 2/ 1/1 1/5 YcTHBIi o1poc.
5/4 Ortuer 110
9 T'unpocdepa. 9/6 1/ 5/ 1/1 2/5 BBILIOIHCHHIO
CaMOCTOSITEJILHOTO
3aJJaHUSL.
5/4 Ortuer 110
10 Ipupo/1a ¥ THIIBI 3arPA3HSIOIINX BOLY 6/6 1 3/ 11 15 BI:IHOJIHCHI/II?
BELIECTB. MPAKTHYECKOM
paboTsl
11 MuKpoOHas TpaHcopMai 5/4 4/5 1/ 2/ 1/5 VeTHbIi 0onpoc;
3arpsA3HSIONIMX BEIIECTB.
12 AtMmocdepa. 5/4  6/5 1 4/ 1/5 VYcTHBIi ompoc.
5/4 Otuer o
13 3arpszHenue armochepsl. 7/6 1/ 3/ 1/1 2/5 BBITOTHCHHIO .
CaMOCTOSITEIBHON
paboTsl
14 | DoroxmmmuccKuii cmor. 4 g5 1/ 1/ 1/5 | Yernsii onpoc

[TepBuuHOE 3arps3HEHHE ¥ BTOPUYHOE




3arpsi3HEHUE aTMOC(EpPHI.

15 [MapaukoBsIit 3ddexT. 5/4  4/8 1/1 11 11 1/5 YcTHBIi ompoc
16 ITpoGiiema 030HOBOTO CITOS. 5/4  3/7 1/1 1/1 1/5 YcTHbI onpoc
Otuer no
BBITOJIHCHHIO
17 KucnoTHble TOXKIH. 5/4 4/8 1/1 1/1 1/1 2/5 CAMOCTORTEIEHOTO
3aaHus.
18 T'eocdepa. 54  3/1 1 1 11 VYcTHbIi onpoc
Otuer no
19 XuMus MOYB. 5/4 4/8 1/1 11 11 2/5 BBITTOJIHEHHIO
CaMOCTOSITEITBHOTO
3aaHusl.
20 SnepHast XUMUS M OKpYy Karomias cpesa. 5/4 3/4 1 2/4 YcTHBIM onpoc
Kontpoab camocrosiTe1bHON padoThI 5 1
IIpomMe:kyTouHasi aTrecTanus 5 26 DK3aMeH
Hroro yacon 108 17/4 34/4 10/8 20/89




4.2 TlnaH BHeayIMTOPHOH CaMOCTOSITEJIbHOH PadoThl 00YyYAWNMIUXCH MO AUCHHIIAHE

CamocrosiTenpHas pabota 00y4arommxcs VYuebHo-
O METOIMYECKOe
Cemectp HasBanue paznena, Tembl o Cpoku | TpyHoeMKOCTb obecreueHue
Bun camoctosTenbHON paboThI CpEeACTBO o
BBITIOJTHEHUS (uac.) CaMOCTOSATEIILHOM
paboThI
O6pazosanue Beenennoit, ComHeyHoi 2/15 OJI1*-1,2
CHCTEMBI, CHUHTE3 DJIEMEHTOB. CocTaBeHHe KOHCIICKTA, JUI**-1.5
5 XuMHUYECKHE pe3epByapbl 3eMITH. KpaTKoe COOOIIEeHUE 110 1-3 uen Koncnekr
[IpencraBnenue o nuKIiIax, GMOrEOXUMUYECKUE BBIOOPY
LHKJIBI.
[ToHsTHE O 3arpPsA3HSAIONINX BEIICCTBAX, THITHI 6/15 OJI*-1-3
3arpsi3HSIONMX BellecTB. KoHTaMuHaHThI, JUJI**-1,2,4
MOJUTIOTAHTHI, TOKCUKAHTBI, MyTareH#I, HNudopmarnmoHHo
TEepaTOTCHBI, KAHIIEPOTEHEI. -CpaBOYHbBIC
[IpupoaHbIe ¥ aHTPONIOTCHHBIE UCTOYHUKHU CHCTEMBI U3
3arpsisHeHuss. OCHOBBI SKOTOKCHKOJIOTHH. criicka «0»
[Monstue Tokcnunoctu. Onpenenenne [TJIK. VYriryOrieHHbIiI pasnena V
I'uapocdepa. CBoiicTBa BOMIBI, pacIpe/IC/ICHHE | aHaIW3 HAy4YHO-METOAUYECKOM B Teuere (m.1,3,4)
5  |BogbI, HCTIOTB30BaHuE BOAbL. [Ipodiiema JIUTEPATYPhl, UHTEPHET cemectpa
BOJIHBIX pecypcoB. Kpurepuu kauecTBa BOJIBI. pecypcoB 1o Bompocam
[Ipupona v THIIBI 3arps3HSIOMINUX BOAY paznena.
BeIlleCTB. bruonornyeckoe 3arps3HeHue BOJI.
XO03sCTBEHHO-OBITOBBIC CTOYHBIC BOJIBI.
Oco0eHHOCTH ACHCTBUS HA PEUHBIC U O3EPHbBIC
cucteMbl. buorennsie anemenTsl. [Ipodiema
3BTPOUPOBAHHUS.
Hedts. TTAB. Ilectunmasl. MeTauibl. Ortuer




CamocrosrensHas pabota 00ydarommXcs VyebHo-
OeHouHOE METOANYECKOE
Cemectp HasBanue paznena, Tembl B — Cpokn | TpydoeMKOCTE obecrieueHne
HJ] CaMOCTOSTENbHON paboTst | = ) CpEeACTBO CAMOCTOSTENLHOR
paboTHI
CoctaB atmocdepsl. Adpo3omnu B atMochepe. 7120 OoJr*-1
XrMuUYecKne peakiuu B atMmocdepe. JUI**—-1,4,5
3arpsizHeHue atMocdepsl. Heoprannueckue u HNudopmarmionno
OPTraHUYECKHE 3arPsS3HUTEIIH aTMOC(hEpHI. -CIIpaBOYHbBIC
lNoponckas armocdepa. DOTOXUMHUECKHI CHUCTEMBI U3
cmor. [lapaukoBsiii a¢ddekt. BemecTna, crucKa «0»
OTBEUAIOIINE 32 BOSHUKHOBEHHUE TTAPHUKOBOTO YrayOneHHbIH paznena V
a(pdekra. Porab aHTPOMOreHHBIX UICTOYHUKOB. | aHAJIW3 HAyYHO-METOAMYECKOM B Teuere (m.2,3,5)
5 |['moGanwHOE M3MeHeHue kiuMara. [Ipobiema JTUTEpATyphl, UHTEPHET cemecTpa
030HOBOTO cJ0s. JIMHAaMIKa KOHIICHTPAITUN peCcypcoB o BOIIpocamM
030HAa HaJ AHTapKTUKON U APYTUMH paliOHaMH1 pasznena.
3emii.
Kucnotubie moxau. BemecTBa, BRI3BIBAIOIIHE
00pa3oBaHUE KUCIOT B aTMOocdepe.
ATtmochepHbIe peaKkIuy Cephl U a30Ta.
Macitabbl ¥ HOCHECTBUSI KHCIIOTHBIX
0CaJIKOB Otuer
OcaouHbIi UKL, TIIMHBI, MUHEPAJIBL, 5/19 OJI*-1,3
BBIBETpUBaHUE. 3arpsi3HEHUE [IOYB JJI**—1,4
yAOOpEHUSIMU, TIECTUITUIAMH, TSHKEITBIMU HNudopmarnmonno
METaJJIAMH. CocTaBJieHHE KOHCIICKTA, B redemie -CIIpaBOYHbBIC
5 SlnepHast XuMUS U OKpYKarolias cpeaa. KpaTKoe COOOIIeHUE MO CUCTEMBI U3
H3oTonkl. Peakiinu siiepHOTO paciaua u BBIOOPY ceMectpa CITHCKA «O»
SIZICGPHOTO CHHTE3a. PamnoakTuBHOE pazaena V
3arpszHenue. [Ipobiema 3axopoHEHUS (m.1,2,5,6)
SIIEPHBIX OTXOJIOB. Koncnekr
OOmumii 00beM CaMOCTOSATEILHOW PabOTHI MO JUCIMIUIMHE (Jac) 20/89




4.3 Copnep:kaHue y4eOHOr0 MaTepHaja

Beenenmne

Yro Takoe XUMus OKpy’Karolmeh cpensl. CBA3b XUMUU OKPYXKArOLIEH Cpelbl ¢ APYTUMHU
HAayYHBIMH  JUCHHUIUIMHAMH  (TeorpauyecKuMH,  TEOJIOTHYECKUMHU,  OHOJIOTHYECKUMH,
COIMAJIbHBIMU, METUIIUHCKUMH ). OCHOBHBIE TEPMUHBI U TTOJ0KEHUS TUCITUTUIUHBL.

Tema 1. O6pazoBanue Bcenennoii, ConHeunoii CucreMbl, CHHTE3 3J1€MEHTOB

CoBpeMeHHbIE TUIIOTE3bl BO3HUKHOBEHUS BceneHHOoM, TpeicTaBieHus 0 BO3HUKHOBEHUH
3Be31. SlmepHbIe MPOIIECChHl, CHHTE3 DJICMEHTOB.

Tema 2. ®opMUpOBaHUE TUIAHET, BOSHUKHOBEeHHE aTMOc(epbl, pAHHHE TPOIECCHI
BbIBETPHBAHMS

BozuuknoBenue 3emnn. [lepsuunas armocdepa. BozuuknoBenue xxu3nu. Kpurunueckue
YPOBHHU COJIepKaHUs KUCI0poJa B atMocdepe. PasBurue xu3Hu Ha 3emMiie.

Tema 3. XumMuyeckue pe3epByapsbi 3eMiiu

3eMJist: PO W MAaHTHUSA. DJIEMEHTHBIA COCTaB. 3eMHas KOpa: KOHTHHEHTaJIbHAas Kopa
okeaHndeckas kopa. Jlutochepa u acrenHocdepa. I'mapochepa. Armocdepa. buochepa.
TexHocdepa.

Tema 4. [IpencraBiieHue 0 HUKJIAX, OMOreOXMMHYECKHE HUKJIbI

OcanouyHblii IMKIT U UK ra3000pa3HbIX BEIIECTB. DK30T€HHBIN U YHAOTEHHBIN ITUKIIBI,
obmen Mexnay HuMH. Lukner yrinepoma u Boabel. Kpyrosopor aszora. Kpyrosopot ¢ocdopa.
KpyroBopot cepsi. KpyroBoport xene3a. Bzaumoneiicteue armocdepsl, reocdepsl, runpocdepsl,
ouocdepsl 1 TEXHOCHEPHI.

Tema 5. 3arpsizHsiionMe BenecTsa

[TonsTHE O 3arps3HAIOIIMX BEIIECTBAX, TUIBI 3arPA3HAIOIINX BellecTB. KOHTaMUHAHTHI,
MOJUTIOTAHThI, TOKCUKAHTBI, MyTareHbl, TEPATOTeHbI, KAHIIEPOTCHEI.

Tema 6. UcTOUHUKH 3arpsA3HeHUsI

[IpuponHble WM aHTPOIOIE€HHbIE HCTOYHUKHU 3arpsisHeHus. Todeunsle W nud@dys3Hbie
HWCTOYHMKH 3arpsi3HEHUS.

Tema 7. OCHOBBI IKOTOKCHKOJIOTHH

Hopma u maromorusi. [loHSITHE TOKCHYHOCTH, KPHUTEPHUU TOKCHYHOCTH, BBIPAKEHUE
TOKCHYHOCTH. Octpasi,  XpoHHYECKas, KyMYJISITUBHasT ~ TOKCHUYHOCT. buotecTsl,
ouotectupoBaHue. TecT-OOBEKTHI: HHAWKATOPHBIE, IMpPEICTaBUTENIbHBIE. TOKCHYecKas
KOHLEHTpAILMsl, MHUHUMAJbHO JEWUCTBYIOIIAsl KOHILIEHTpalWs, MaKCHUMaJbHO IEepeHOoCuMas
KOHIIGHTpaIus, JieTalbHass  KoHueHTpauus. Omnpenenenue  IIJIK.  BzaumonelicTsue
3arpsi3HUTENEH.

Tema 8. 'mapocdepa

CBoiicTBa BOABI, paclpeleieHUue BOJBI, HCIOJIb30BaHUE BOABL. [IpoOiema BOIHBIX
pecypcoB. Kpurepuu kadectBa BoJibl. 3arpsi3sHEHHUE BOJI.

Tema 9. [Ipupoaa u TUNIBI 3aTrPA3HAIOIINX BOY BEIIECTB

buonornueckoe 3arpssHeHne BoA. XO3SMCTBEHHO-OBITOBBIE CTOYHBIE BOJBI. CocTas,
nocnencTBus copoca. OcoOEHHOCTH NEWCTBUS HA PEYHBIE M O3€pHBIE CHUCTEMbl. buoreHHBIE
aneMeHThl. [Ipobrnema 3BTpodupoBaHus.

[IpuponHble U CHHTETHYECKHE 3arpsi3Hstomue BemiecTBa. HedTts M HedTenmpoayKThI.
[ToBepxHOCTHO-aKTUBHBIE BemecTBa. llecTunuael. Mertamabl. Anuauukanus BOIHBIX
SKOCHCTEM.

Tema 10. MukpoOHasi TpancopManusi 3arpsi3HAIOIINX BelIECTB

buoreoxnumudeckass Tpanchopmarus aszora, cepel U ¢ochopa. MwukpoOuarbHOE
pa3ioKeHue OPraHNnYeCKUX BEIIECTB B BOAHBIX OOBEKTaX.

Tema 11. ATrmocdepa

CocraB aTtmocdepsl, cTpaTU(UKAIUs M TEPEHOC SHEPruu. As3po30iM B aTMmocdepe.
Maisie ra3oBble IpuMecH B aTMocepe. XHUMHUECKHE peakiuu B aTMmocdepe.

Tema 12. 3arpsizHeHue atMocgepsl

10



Heoprannueckue 3arpsizaurenu armocdepsl. OpraHndecKkue 3arps3HUTEIN aTMOC(hEpH.
I'oponckas atmocdepa. 3arpsisHeHHE BO3IyXa M 310pOBbE.

Tema 13. ®oToxuMHYECKHUI cMOT

[lepBu4HOE 3arpsi3HEHHE M BTOPUYHOE 3arps3HEHUE aTMOC(EpHI.

Tema 14. IlapuuxkoBbiii 3¢ dexT

BemecTBa, oTBeuaromme 3a BO3HMKHOBEHHME HapHHKOBOro 3¢dexra. Pomb
AHTPOIIOTEHHBIX HCTOYHUKOB. [ T00anpHOEe M3MeHeHue kinMara. [IporHo3sl U peanbHOCTb.

Tema 15. [IpoOjieMa 030HOBOTO cJ10sI

O6pazoBanne u paspymeHne o3o0Ha. Ilukn Yenmena, paspyuieHne 030Ha
xJ0p¢dTOpCOIEePKAIMMHU COSTUHEHNUAMH. JIMHAMIKa KOHIICHTPAIlUH 030HA Ha/l AHTaApKTUKOU U
Ipyrumu parioHamu 3emiu. [Iporaossl, MOKUCK aabTepHATUB.

Tema 16. KucjioTHsle 1011

BemiecTBa, BbI3bIBaomIMe oOpa3oBaHHE KUCIOT B armocdepe. ATMocepHbIe peakinu
cepsl U a3ota. MacmTalbl U MOCIEACTBUS KUCIOTHBIX OCAJIKOB.

Tema 17. I'eocepa

OcanouHbIil IUKII, TIIMHBI, MUHEPANbl, BRIBETPUBAHHE. XUMHUYECKOE BBIBETPHBAHUE.

Tema 18. Xumust nous

3arpsi3HeHHe MOYB YAOOpPEHMSMH, IECTULMIAMU, TSDKEJIBIMU METaJUIaMH.

Tema 19. SInepHasi XuMusi 4 OKpYy:KamIasi cpena

N3otomnbl. Peakuun simepHOro pacnaia U sASpHOTO CHHTE3a. PaamoakTMBHOCTH, BHUJBL,
ONAacCHOCTb JMJI1 JKUBBIX cucTeM. PananoakTuBHOe 3arpsi3HeHue. SlnepHblii B3pbIB, ATOMHBIE
anekTpocTtaHuu. [IpodiemMa 3aXOpoHEHUS SAAEPHBIX OTXOOB.

3.3.1. IlepeueHb cCeMHUHAPCKUX, IPAKTUYECKUX 3aHATHH M J1a00pPaTOPHBIX padoT

Ne pazmena | HamveHnoBanne ceMHHApOB, Tpynoemkocts Ouenounsle | Popmupyembie
n/n Y TEMBI NPaKTUIECKUX U J1a60PaTOPHBIX (uac.) cpencTBa KOMIIETeHILI ™
TUCIMIUIAHEL | paboT Beero Trp— (nnmkaTopsi)
(MOIIyJIH) 4acoB TIpaKTHYECKast
MOJrOTOBKA
2 3 4 5 6 7
1 Tema 1 O6pazoBanue BceneHHoil. 1/ Pegpepar | OINK-1
UBHasI N/1Ks o113
pabota | B-IIK-5-om
I/IHKB»UK—S.l
2 Tema 3 XUMHYECKHE pe3epByaphl 1/ Pedepar | OIIK-1
UBHasI N/1Ks o113
pabota B-TIK-5-om
WNIKs k.51
3 Tema 4 BHoreoXuMu4eCcKHe UKIIbL: 1/ 1 | Cxemsl OINK-1
SK30T€HHBIM U DHJIOTCHHBIMH, IIMKJIOB N/1Ks omi13
00OMEH MEXTy HUMH, [IUKJIBI B-TIK-5-0m
yriiepoa, BOJibl, a30Ta, MK st
dbocdopa, cepsl, xenesza
4 TeMbl 3arps3HsIoNMe BEeIIeCTRa, 7/ 6 | Pacuernas | OIIK-1
7 UCTOYHUKH 3arps3HEHUS. pabora NKs ork-13
56, OKkoTOKCHKOJIOTHS. Pacuér B-TIK-5-om
ITJK, ToKkCOmO3EL. UK s
5 Tembl I'mapocdepa. KavyecTBo BOIBI. 10/ 7 | Pacuernas | OIIK-1
8.9.10 3arpsA3HAIOIIUE BELIECTBA. pabora N/Ks omi-13
T Knaccudukarnus. Xumudeckas B-TIK-5-on
1 MUKPOOHOJIOTrHYeCcKast WK s
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TpaHchopmanus.
OBTpodupoBanue. Pacuér
MAaK.
6 Tembl Atmocdepa. 3arpsa3HuTenu: 12/3 10 | Pacuernas | OIIK-1
UCTOYHHKH, KIIaCCU(DUKAIIHS, pabora. NKs.omk-13
11-16 C
NPEBPALLCHUS. XEMBL | B-TIK-5-on
DOTOXMMUYECKUN CMOT. OPpeBpaIl | YKy st
[MTapHuKOBBIii 3P deKT. CHHI
[TpoGiiema 030HOBOTO CIIOS.
KucnortHsle 1oxau
7 Tembl I'eocdepa. 3arpszHeHue mo4s 2/1 4 | Pacyernas | OIIK-1
yI0OPEHUSMH, NIECTUIIHIAMH, pabora NJKs orik13
17,18,19 .
TSOKENBIMU METAILTIAMH, B-TIK-5-omn
PaaroaKTHBHBIMH H30TOMIAMHU NIKs s

CTYy/IeHTAMHU B PpaMKaXx camocTosTesibHoil padotrsl (CPC)

4.3.2. TlepeyeHb TeM (BONPOCOB), BHIHOCMMBIX HAa CAMOCTOSITEJIbHOE HM3yYeHHE

n/m Tema 3amanue dopmupyemast NAK
KOMIICTEHIIHSI

Tema 1 Pedepar na Temy OIIK-1 WK5 onk-13
«O6pa30BafII/Ie B-TTK-5-om1 WK s 11
Bcenennoiny

Tema 3 Pedepar Ha Temy OIIK-1 WIKx onk-13
«XUMHYEeCKHe B-TTK-5-o11 VJTK s s
pe3epByaphb»

Tema 4 CocraBieHHE CXEM OIIK-1 WK onk-13
OMOreOXUMHUYECKUX B-TTK-5-or1 WK s
LIMKJIOB 10 3a1aHHUIO
IPEITo1aBaTeIIsI

Tembl 5,6,7 Pacuér ITJIK, Tokcomo3er | OINIK-1 WKs onk-13
ATt pasIHBIX B-TTK-5-01 WK s
3arps3HUTENCH U3
pa3IMYHBIX HCTOYHHKOB.

Temnsl 8,9,10 Pacyér TOKCOIO3BI It OIIK-1 WKs onk-13
paznmuunbix [TJIK u3 B-TTK-5-o11 VK s s
pa3IMYHBIX HCTOYHUKOB.

TeMbl CocraBiieHUE CXEM OIIK-1 WK onk-13

11-16 XUMHYECKUX ) B-TTK-5-or WK s
MpEeBpaleHU
3arpsA3HUTENEH
arMocdepsl 1Mo 3a1aHNTO0
npenojasarens. Pacuér
TOKCOZ03bI.

Temb1 17,18,19 Pacuér ocTaTOYHBIX OIIK-1 WK omk13
colepxaHuil ynoOpeHui, | |_11K-5-omn WJTK s
[IECTHUIINIOB, TSHKEIBIX
METAJLIOB,

PagHOaKTHBHBIX
U30TOIOB OT BPEMEHH U
CBOIICTB.
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4.4. MeroanyecKkue YKa3aHUs 10 OPraHu3alldM CaMOCTOATEJIbHON PadoThI
CTY/ICHTOB

Meroanueckrue ykKa3aHUs 10 OPraHU3alMH CAMOCTOSATEIBHONH pPaboThl, ¢ MOAPOOHBIM
OMHMCAaHUEM KaXXJOro 3aJaHus, NpeicTaBieHHOro B Tabmuie 4.3.2, pazmemensl B OMMOC no
JTUCIUIUINHE « XUMUS OKpyskatoient cpeas». Kox nocryma: 4n9vab.

V. YYEBHO-METOJUYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE
JAUCIHUIIJIMHBI (MOAY JIs1)
a) mepe4veHb JUTEPATYPHI
OcHoBHasA:

1. 3umoB E. A. Ouepku XuMHH OKpyKaromiei cpenbl: yuaed. mocodbue / E. A. 3mioB. -
Upkyrcek : U3n-so BCT'AO, 2011. - 176 c. ; 20 cM. - bubnuorp.: c. 163-176. - ISBN 978-5-
85827-694-4 +

2. 3unoB E.A. Ouepku XUMHHM OKpY’Karolei cpeabl [DIeKTpoHHBIH pecypc] : yueo.
nocobue / E. A. 3unoB. - OBK. - HUpkyrck: U3a-so BCT'AO, 2011. - Pexxum moctyma: DU3
"bubnuorex". - Heorpanuu. nocrym. - ISBN 978-5-85827-694-4.+

3. Anekceenko B. A. Mertaiutbl B OKpy’KaroImen cpee: OIeHKa YKOJI0TO-TEOXUMUIECKAX
m3mepenuii [Tekcr] : coopuuk 3amau / B. A. Anekceenko, A. B. CyBopunos, E. B. Brnacosa. -
Mockaa : Jloroc, 2011. - 216 c. ; Pexxum nocryna: OBC "Pykont". - Heorpanuu. noctyn. - ISBN
978-5-98704-574-9+

JlonmoJHUTEeIbHASA

3unoB E. A. Xumus okpyskaromiei cpezpl [ DnekTpoHHbIi pecypc] : yueb. mocodue / E. A.
3unos. - OBK. - Upkyrck : UT'Y, 2006. - Pexxum mocryna: Y3 "bubnuorex"”. - Heorpanuu.
nocrtym. - ISBN 5-9624-0091-7.+

0) 0a3bl JaHHBIX, HHPOPMAINIMOHHO-CIIPABOYHbIE W NMOUCKOBBIE CHCTEMbI

1. https://www.Seu.ru - MHTepHET-pecypchl MO OXpaHe OKPYKAIOMICH CpeIbl

2. https://www.weblist.ru - Tlpupoaa u okpysxaromasi cpesa

3. https://www.mnr.gov.ru — caiit MUHHCTEPCTBa NPHPOAHBIX PECYpCOB M dKoJoruu PO
4. https://irkobl.ru/sites/ecology/ - caiit MuHHCTEpPCTBA MPUPOTHBIX PECYPCOB M SKOJIOTHH
HpkyTckoii o6mactu

5. https://www.ecocom.ru/arhiv/ecocom/officinf.html - 'ocynapcTBeHHbII qOKITaT O
COCTOSTHUM OKPYKAoIIen cpeanl

6. https://www.eco-mnepu.narod.ru/book - «Poccusi B okpyskarorieM Mupe» (€KEroJHHK)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JAUCHUIIJIMHBI
(MoAavJis)

6.1. YuedHO-1a060paTOpHOE 00OPY/AOBAHME:

JlekunoHHBIE 3aHATHA TpoxomaT B aynuropun Ha 30 TOCalIOYHBIX MECT C
MYJIbTUMEIUUHBIM 000pYyIOBaHUEM U yUeOHOH MeOebIo.

[IpakTudeckue 3aHITHS, TPEOYIOIIUE HCIOJB30BAHUS IEPCOHATBHBIX KOMITBIOTEPOB
MPOXOJST B KOMIIBIOTEPHOM KJlacce Ha 14 Mocaio4yHbIX MeCT.

6.2. IlporpamMHOe obecrieueHme:

HE MPEyCMOTPEHO

6.3. TexHuyeckue M JIEKTPOHHBIE CPEACTBA:

VY4eOHbIi MaTepHall MOJACTCS C UCIIOIH30BAHUEM COBPEMEHHBIX CPEACTB BU3yTH3AIH C
MIPUMEHEHUEM MYJIbTUMEIMHHOTO 000PYAOBaHMSL.

IlepconanbHble KOMMIBIOTEPHI UISI BBIMOJHEHUS TPAKTHYECKUX M CAMOCTOSITEIBHBIX

pabor.
ITo kaxxa0¥ TeMe JUCIUTIITUHBI OrOTOBIICHBI PE3EHTAIMN, Pa3MEIIEHHBIE B OTKPBITOM

nocryne B DUOC.
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VII.OBPA3OBATEJIBHBIE TEXHOJIOI'NA

[IpenonaBanne  OUCHMIUIMHBI  BEOETCS € IPUMEHEHUEM
00pa30oBaTeIbHBIX TEXHOJIOTHA:

HudpopManunoHHble TEXHOJOTHHM: HCIIOIb30BAHUE AIIEKTPOHHBIX O0O0pa30BaTEIbHBIX
pecypcoB MOpH NOATOTOBKE K 3aHATHUSIM, 3aHATHS COINPOBOXKIAIOTCA MYJbTUMEIUNHBIMU
MPE3EHTALUSAMU, IPOCMOTPOM POJIMKOB I10 MTPOXOIUMBIM TEMAM.

IIpoekTHAsT TEXHOJIOTHsI: OPraHU3ALUs CAMOCTOSITEIbHONM pabOThl CTYIEHTOB, KOrJa
00yueHHe MPOUCXOIUT B MpOLIECCE JAEATEIbHOCTH, HAIIPABJICHHON Ha pa3pelleHue MpooIeMsl,
BO3HUKIIEH B XOJI€ U3yUEHUS TEMBI

I[IpobsiemHOe oOyuyeHHe: CTUMYJIUMPOBAHME CTYIEHTOB K  CaMOCTOSTEIBLHOMY
NPUOOPETEHUIO 3HAHMM, HEOOXOAUMBIX JJIsi PEHICHUs] KOHKPETHOW MPOOJIEMBI, €ro 3JEeMEHThI
HCHOJIB3YIOTCS B XOJI€ 3aHATHIA.

KonTekcTHOE 00y4yeHHe: MOTUBALUS CTYJIEHTOB K YCBOCHUIO 3HAHUU ITyTEM BbISBICHUS
CBsI3€il MEXly KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHHUEM;

OO0yyeHue HA OCHOBe ONbITA: AaKTUBHU3AIIMS MO3HABATEIBHON JEATCIHHOCTH CTyACHTA
MPOBOJIUTCS 33 CUET aCCOLMALIMU U COOCTBEHHOI'O OIBITA.

O0yyeHue KPHUTHYECKOMY MBbIILJIEHHIO. TOCTPOCHUE 3aHATHS 110 OIPEIEICHHOMY
AITOPUTMY — IIOCIIEIOBATEIIbHO, B COOTBETCTBUU C TpeMs (a3aMu: BBI3OB, OCMBICIICHHE U
pednexkcus. Llenp nanHoi oOpa3oBaTeNbHON TEXHOJOTUU — Pa3BUTHUE MBICIUTENbHBIX HAaBBIKOB
00yUarouMxcs, He0OXOIMMBIX HE TOJIBKO MPU U3YUYECHUH YUEOHBIX MPEIMETOB, HO U B OOBIYHOU
KU3HU, U B TIPOGECCHOHATBHON JEATENbHOCTH (YMEHHE TNMPUHUMATh B3BEIICHHBIC PEIICHUS,
paborath ¢ mHpOpMaIuen u np.).

CtaHuMOHHOe oOOy4YeHHe: OpraHu3aluys IeJIeHAlpaBIeHHOW W  IJIJAaHOMEPHOM
CaMOCTOSITEIbHOM pabOTHl CTYyJEHTOB Ha 3aHATUM B MHUHU-TPyNIax B LeIIX Oolee
3(pheKTUBHOTO YCBOCHUS MPOXOAMMOIO MaTepualia, KOTla KakJaas TpyIia BBIOMpAaeT CBOIO
00pa3oBaTeNbHYIO TPACKTOPHIO, U CTYJICHTHI CAMU OIEHHUBAIOT CBOIO padoTy.

CIICIYIOINX BHUJIOB

HaumeHoBaHue TeM 3aHATHH ¢ MCHOJB30BAHMEM AKTUBHBLIX (pOPM 00yueHMSH:

®dopma / MeTo st
Ne Tema 3ausTHs Bup 3anstus MHTEPAKTHBHOTO Kou-Bo yacoB
00yJeHHs
1 BBenenne Jlexmus Mugopmatonmpie 0,5
TEXHOJIOTUH
Oo6pa3oBanue
Bceenennoli, Jlextust/ WndopmanronHsle
2 | ConneuHon CaMOCTOATEIIbHAS TexHonorun/ 0,5\0,5
CHCTEMBI, CHHTE3 pabota KOHTEKCTHOE O0yUCHHE
3JIEMEHTOB.
DopMupOBaHUE
IJIaHET,
g | BOSHHKHOBeHHE Texuws NHpopMannoHHbIe 05
aTMocdepsl, TEXHOJIOTHH
BO3HHKHOBEHHE
3emu.
Jlexrms/
XHUMHUYECKHE HpaKTHYECKast NndopManuonHsie
4 | pezepByapsnl pabora/ TexHOJI0rHK/ 0,5\1\0,5
3eMITH. CaMOCTOSITeIIbHAS KOHTEKCTHOE 00y4eHHUE
pabora
IIpencrasnenue o Jexuus/ WudopmanmonHsie
5 | umukiax, MPaKTHYECKasT TexHoJmoruu/ 1\1\1
OMOTeOXUMUYECK pabora/ KOHTEKCTHOE 00y4YeHHE
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W€ LUKIIBL. CaMOCTOATEIIbHAS
pabora
Jlexums/
3arpssHsIonye HuadbopmanroHHsie
6 P MpaKTHIeCcKas (opart AVE
BEILIECTBA. TEXHOJIOTUU
pabota
Hcrounnkn
. Jlexums/ WudopmanronHsie
3arps3HEHUS
7 CaMOCTOATEIIbHAS TexHosoruu/ 1\4\1
MPUPOJHBIE U
paboTta KOHTEKCTHOE 00yJeHe
aHTPOIIOTEHHBIE.
Jlexums/
OCHOBBI Nudopmanonssie
8 CaMOCTOSATEILHAS (bopman 1\2
3KOTOKCUKOJIOTUU TEXHOJIOTUH
pabora
Nudbopmammnonasie
Jlexmms/ (opmary
TEXHOJIOTUH\
9 | I'mapocdepa MpaKTHYeCKast 1\3\2
00y4YeHUE KPUTHUECKOMY
pabota
MBIIUICHUIO
IIpupoma v THIIBI Jlexmms/
pHp H HNudopmanmonHele
10 | 3arps3HSOMINX MpaKTHYCCKAs 1\3\1
TEXHOJIOTUH
BOJly BEILIECTB pabota
MukpobHast
aHCc(popMarus Nudopmanmonasie
11 Tpachopmall Jlexus (bopman 1
3arps3HSIFONTAX TEXHOJIOTUH
BEIIECTB.
HNuadopmanuonsrie
Tlexayal ?efnonlcl)mnl
12 | Atmocdepa [IPaKTUYECKast 1\3\1
00y4YeHHE KPUTHUECKOMY
pabota
MBILLIJIEHUIO
Jlexums/ HMudbopmannonnsie
3arps3HeHue 1 (bopmar
13 CaMOCTOSTEIIbHAs TexHoJIornu/ 1\3\2
ATMOC(QEpHL. pabora KOHTEKCTHOE 00y4eHHE
DoTOXUMUYUECKUH Nudopmannonusie
14 Jlexmmst (bopmar 11
CMOT TEXHOJIOTUH
Jlexums/
1 HNudopmanmoHHble
o MpaKTHYeCKast
[TapHUKOBBIH TexHoJIornu/
15 pabora/ 1/1/1
s dexr. 00yuYeHUE KPUTHIECKOMY
CaMOCTOATEIILHAS
MBILLIJIEHUIO
pabora
[IpoGiema Tetcuus/ NubopmarmoHHbie
16 CaMOCTOSITEIIbHAS P JAVAYE
030HOBOTI'O CJIOSL. TEXHOJIOTUH
pabora
Jlexnms
Kucnorusie HNHbopManroHHbIE
17 CaMOCTOSATEILHAS (opwman 1\
IO TH. TEXHOJIOTHU
pabota
Jlexmus
Nudopmanmonasie
18 | I'eocoepa. CaMoCTOATENbHAS Qopwan 11
TEXHOJIOTUH
pabora
HNuadopmanuonsrie
Jlexmusa (bopman
TEXHOJIOTHH\
19 | Xumus mous. CaMOCTOSITENIbHAS 1\
o0y4yeHrne KpUTHIECKOMY
pabora
MBILLIJIEHUIO
SnepHas Xxumus u Jlexrus
HNudopmanmoHHbie
20 | oxpyxxaromas CaMOoCTOsITEebHAs AV
TEXHOJIOTUH
cpena. pabora
Hroro yacos 57
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VIII.OHEHOYHBIE MATEPHAJIBI JJISA TEKYIIEI'O KOHTPOJISA U

8.1 Ouenouynnie MmaTepuaabl (OM):

MNPOMEXYTOUYHOM ATTECTAILIUU

OueHO'iHble mamepuaisvl OJ151 6XOOH0O20 KOHmMpOoJisi — HE MIPEAYCMOTPCHDI.

OlzleHO"lele mamepuaibl mexKyuweco KORmpOoJii

Tema unu pasgen IToka3zarens Kpurepuit onenuBanus | @opmupyemsbie
JTUCIUTUTHHBI KOMITETEHIINU
Y UHJIUKATOPHI
3HAeT OCHOBHLIE Brnageer marepuanom OIIK-1
TOHSITUS U JAHHOTO pa3/ena. WIKs onk13
Beezenre. ONpEIEIICHUS 3HaeT OTBETHI HA B-TIK-5
OCHOBHBIE TIOHSITHS P ' oot
KOHTPOJIBHBIE NIKs nks1
BOITPOCHL.
3HaeT COBpEMEHHBIE Bnaneer wmarepuaiom | OIIK-1
O6pasoBanue Beenennoii, | runoressl JIAHHOTO pa3jena. N/Ks.omx-1.3
CoJTHEYHOM CUCTEMBI, BO3HHUKHOBEHUS 3HaeT OTBETHI HAa B-TIK-5-on
CUHTE3 3JIEMEHTOB. Bcenennoii. KOHTPOJIbHBIE WK k.51
BOIIPOCHI.
3naer uHdopmanuio o | Biaageer marepuaiom | OIK-1
dopmHUpOBaHUE IIIAHET, VIIK
BO3HMKHOBEHUH 3eMJIH, | JAHHOTO pa3jena. K5 onk13
BOSHUKIOBEHHIE COCTaBe MEPBUYHOU 3HaeT  OTBETHl  Ha
aTmocepe, aTMOC(beij) KOHTPOJIbHBIE E-II[_II?_S-OH
BO3HHKHOBEHHE 3EMIIH. ' B-TIK-51
BO3HUKHOBEHUU >KU3HU. | BOIIPOCHI.
3uaer crpoenue 3emun, | Bnageer marepuanom | OIK-1
SJIEMEHTHBIN COCTaB U | JAHHOTO pasjena. WKs onx-13
XUMHYecKUe pe3epByapbl | CTpoeHue qurocdepsl, | 3HaeT  OTBETHI  Ha | B-[IK-5-om
3emuu. ruapocdepsl, KOHTPOJIbHBIC UKs s
atMocdepsl, Ouochepsl, | BOMPOCHI.
TeXHOC(]epHI.
3HaeT: 0CaI04HBbIH Bnageer wmarepuanom | OIIK-1
IIAKIT A TTHKIT JaHHOTO pa3/ena. NKs onk-13
ra3o00pa3HbIX BEIIECTB, | 3HAET  OTBETHl  Ha | B-[IK-5-om
LIMKJIBL yIJIepoaa KOHTPOJBbHBIE N K5 .
I[NpencraBienue o NMKIAX, YrIepoad, P K s
BOJIBI, a30Ta, pochopa, | BOMPOCHL.
OMOreoXNMHUYECKHE
CEpBIL, XKeJle3a. Bemomann
IIUKJITBI.
CaMOCTOSATEIIbHYIO
paboTy ¢ OIeHKOW He
HIDKE
«YIIOBJIIETBOPUTEIILHOY
3uaer ocHOBHbIC MoHsTHs | Broageer marepuanom | OIK-1
0 3arpsI3HSOIINX JIAHHOTO pa3jena. NKs o3
BCILICCTBAX, TUIIBI 3HaeT  OTBETHI  Ha | B-[IK-5-om
i(arpmﬂsnomnx BEWECTB. | yonTposbHBle WK 11
HTAMWHAHTHI
3arps3HAIONMe BEIIECTBA. OHTAMHHAHTE, BOITPOCHI.
MOJUTIOTAHTB,
Bemonaun
TOKCUKAHTBI, MyTarcHblI, 6
TePATOTEHE, MPaKTHIECKyIo paboTy
KAHIIEPOTEHBL. C OLEGHKOM HE HIKe
«YZIOBJIIETBOPUTEIIHHOY.
Wcrounuku 3arpsisHeHusi: | 3HAeT OCHOBHBIE Bmaneer wmarepuamom | OIIK-1
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Tema nunu paznen IToka3arens Kputepuii onennBanus | @opmupyembie
JACIATIIAHEI KOMITIETEHIIAHN
Y UHJIUKATOPbI
NPUPOJHBIE U NIPUPOJHBIE U JIaHHOT'O pas3zena. NAKs o3
AHTPOITOTEHHBIE. AHTPOITOTEHHBIE, 3HaeT  OTBETBI  HA | K[IK-5-om
TOYEUHBIC U KOHTPOJIbHBIC VK s
¢ y3HbIe UCTOYHUKU | BOIIPOCHI.
3arpsi3HCHUS
3HaeT OCHOBHBIE Bnageer wmarepuanom | OIIK-1
HOHATHS U KPUTEPUU JIAHHOTO pa3jena. NKs onk13
OcHOBBI TOKCUYHOCTH, 3Haer  OTBETBHl  HA | B-[IK-5-om
SKOTOKCHKOJIOT I BBIPOKEHHE KOHTPOJIbHBIE BOHNPOCHI | WK st
TOKCHUYHOCTH,
onpenenenne [TJIK.
3Haer cBolictBa BOIbI, | Buageer Marepuanom | OIIK-1
pacmpejelieHue  BOJIbI, | IAHHOTO pa3jela. NKs o3
HCIIOJIb30BAHUE BObBI, | 3HAET  OTBETHI  HA | B-[IK-5-om
poOIeMBbI BOJIHBIX | KOHTPOJIbHBIC UK .51
Tuapocdepa pecypcos, KPUTEPHUH | BOMPOCHI.
KayecTBa BOJIbI. Brermomamn
CaMOCTOSTEIbHYO
paboTy c OIeHKO# He
HIDKE
«YIOBJICTBOPUTEIIBHOY.
3umaer  Ouosornueckoe | Biageer Marepuanom | OIK-1
3arps3HEHUE BOJI, | JAHHOT'O pa3ena. NKs o3
COCTaB, NOCIEACTBUA | 3HAeT  OTBETHI  HA | B-[TIK-5-om
c6poca XO3STMCTBEHHO- KOHTPOJIbHEIC WK kst
[Ipupona u TUIIBI OBITOBBIX CTOYHBIX BOJ, | BOIPOCHL
3arps3HSIONIMX BOIY 0COOEHHOCTH OEHCTBUS
BEIIECTB Ha PCYHBIC U O3EPHBIC
CUCTEMBI, npobiemy
3BTpO(HUPOBaHHS,
anuanUKaIA BOIHBIX
DKOCHUCTEM.
3Haer Bnageer marepuanom | OIIK-1
OHMOreOXUMHYECKYIO JTAHHOTO pa3jena. NKs omk13
TpaHc(hopMaluio a3ora, | 3HaeT ~ OTBETHl  Ha | B-[IK-5-om
MitkpoGHas ceppl U (ocdopa, | KOHTPOJIBHBIE MK .51
Tpachopmats MHKPOOHATBHOE BOITPOCHL.
B — paszioxxeHue Beimonxnn
OpraHUYECKHMX BEIIECTB | CAMOCTOSITENIBHYIO
B BOJIHBIX OOBCKTaX. paboTy C OIleHKOW He
HIDKE
«YJIOBJICTBOPUTEIIHLHOY.
3HaeT cocTaB Bmageer wMarepuaiom | OIIK-1
aTMocdepsl, MaJble JTAHHOT'O pa3jera. NJKs 013
Armocdepa ra3oBbIC IPUMECH B 3Haer  OTBETBHI  HA | B-[IK-5-om
atMocdepe, KOHTPOJIbHBIE WK 51
XMUMUYECKHAE PEAKIMU B | BOMPOCHL.

atMocdepe.
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Tema nunu paznen IToka3zarens Kputepuii onennBanus | @opmupyembie
JUCTIATITIHBI KOMIICTCHIINU
Y MHIUKaTOPbI
3uaer Heoprauuueckue | Bnageer marepuanom | OIK-1
U OpraHMYECKUE JTAHHOTO pa3jena. WK onk-13
3arpsI3HUTETN 3Haer  OTBEeThl  HA | B-[TK-5-om
aTMocdepsbl, CBSI3b KOHTPOJIbHBIC UK s
3arpsi3HCHUS BO3AyXa | BOIIPOCHL.
3arpsi3HeHHE aTMOC(EpBL.
30POBBSI. Beimonxun
CaMOCTOSITEIIBHYIO
paboTy C OILIEHKOU He
HMXKE
«YIOBICTBOPUTEIHHO.
3HaeT NepBUYHOE U Binageer wMarepuaiom | OIIK-1
BTOPUYHOE 3arpsi3HEHHE | JAHHOTO pas3zena. UK5.onk-13
DOTOXUMHUYSCKUH CMOT aTMochephl. 3HaeT OTBETHI HA B-TIK-5-om
KOHTPO/IBHBIE WNIKs nks1
BOITPOCHI.
3HaeT BeIIecTBa, Bnaneer wmarepuamom | OIIK-1
OTBEUAIOIINE 32 JAHHOT'O pa3/elia. WK omk-13
BO3HUKHOBCHHE 3Haer  OTBeTHl  Ha | B-[TK-5-om
ITapHuKoBbIii SdPeKT. MapHUKOBOI0 3 (PeKTa, | KOHTPOIHHBIC WK nxs1
POJIb aHTPOITOTEHHBIX BOTIPOCHI.
HUCTOYHUKOB,
r11006aTbHOE U3MEHEHNE
KJIUMarTa.
3HaeT 0Opa3oBaHUEC U Bnageer wmarepuaiom | OINIK-1
paspylIeHne 030Ha, JIAHHOTO pa3jena. NKs omic-13
ITpoGrieMa 030HOBOro JTUHAMHUKY 3HaeT OTBEThI HA B-TIK-5-om
CIIOS. KOHLICHTpALH O30HAa KOHTPOJBbHBIE NIKs.ms1
HaJ AHTapKTUKOU U BOIIPOCHI.
IPYTUMH paiOHaAMH
3emuu.
3HaeT BellecTBa, Bnaneer wmarepuanom | OIIK-1
BBI3BIBAIOIIINE JIAHHOTO pa3jiena. WK omx13
00pa3oBaHHE KUCIIOT B 3HaeT OTBETHI HA B-TIK-5-om
aTMocdepe, peakiuu KOHTPOJIbHBIC UK s
KHCITOTHBIE SO cepbl, a30Ta, MacTabbl | BOIPOCHI.
Y TIOCIICAICTBHS BeimomHun
KHCIIOTHBIX OCaJKOB. CaMOCTOSITEIIbHYO
paboTy c olleHKO# He
HNXKE
«yZOBJIETBOPUTEIIHLHOY.
3HaeT ocao4HbIi nuKi, | Biaageer marepuaiom | OIIK-1
[JIMHBI, MUHEPAJIBL, JAHHOTO pa3jena. NKs omi13
I'eocdepa. BBIBETPHUBAHME, 3HaeT OTBETHI HA B-TIK-5-om
XMMHYECKOE KOHTPOJIbHBIE UK k51
BBIBETPUBAHUE BOIIPOCHL.
3HaeT 3arpsi3HeHne Brnaneer matepuanom OIIK-1
XyMHUs 10YB. M0YB y100PEHHAMH, JIaHHOTO pa3jiena. WK onk13
MECTHUIIHIAMH, 3HaeTr  OTBEeTHl  HA | B-[IK-5-om
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Tema nunu paznen IToka3zarens Kputepuii onennBanus | @opmupyembie
JVCLMIUIMHBI KOMIIETCHIIA
Y MTHAUKATOPHI

TSDKEJIBIMU MeTallaMH. | KOHTpousibHbIe Bopockl | MIKg mis1

Breimomaun
CaMOCTOATEIBHYIO
paboTy c OIleHKOU He
HIDKE
«yJIOBJIETBOPUTEIBHOY.
3HaeT peakiuu Bnaneer wmarepuamom | OIIK-1
A7IepPHOTO pachaga u JIaHHOTO pa3jena. UK5.omk-13
CUHTE3A, 3HaeT OTBETHI HA B-TIK-5-om
SLxepHas xivus 1 PaaroaKTHBHOCTb, KOHTPOJILHBIE NIK 5 s
BUIbI, OIIACHOCTH ISt BOITPOCHI.
OKpYatota cpea. JKHUBBIX CHCTEM,
1poOIeMbl
3aXOPOHEHUS AAEPHBIX
OTXO/IOB.

[TonHbIN nepeuerb KOHMPONLHBIX BONPOCO8 0N YCMHO20 Kormpos nipenctasieH B JUOC
10 KOy IUCHMIUIUHBL: 4n9vab. Hirke npuBeeH NpUMepHBIN IepedeHb BOIIPOCOB:
1. Kakwue sTamnsl BBIJICICHBI B DBOJIOIUN OHochephl?
2. Yrto Takoe 0CaJOuHbIN IIUKII U [IUKJI Ta3000pa3HbIX BEIIECTB?
3. B yem pazimuusi 9K30TCHHBIX U JHJIOTCHHBIX LHUKJIOB, KAKME OOMEHBI CYHIECTBYIOT MEXIY
HUMH?
4. Kak B3amMOCBsI3aHBI MEXITy co0oil Tuapocdepa, atmochepa, 6rochepa u Texnochepa?
5. Yewm paznuuarorcsi ToyeuHble U AU (y3HbIE UCTOUHUKHU 3aTPSI3HEHUS?
6. Kakue ObIBaIOT T€CT-OOBEKTHI, MPUBEIAUTE UX MPUMEPHI?
7. Kakue yHUKaJbHBIE CBOHCTBA BOJABI CYIIECTBYIOT?
8. Kakue xputepuu kavecTBa pa3pabOTaHbl JJIsi BOJ Pa3IHMYHOIO MOTPEOICHHS?
9. Yro Takoe OMOJIOTHYECKOE 3arpsi3HCHHE BOJl, KAKUE CYIIECTBYIOT METOJIbI OOphOBI C ATUM
BHUJIOM 3arpsi3sHeHUsI?
10. Yro moHMMaeTcss MOJ TEPMHUHOM anuAu(pUKAIMS BOJHBIX SKOCHUCTEM, M KaKOBBI €€
TTOCJIC/ICTBUS?
11. Kak mpowucxomut TpaHcopmarus a3zora, cepbl U ¢ochopa B OKpyxkKaromiei cpeae
MHUKpPOOpTraHU3MaMu?
12. Yrto moapazymeBaeTCs MO TEPMUHOM TEPBHYHOC W BTOPHUYHOE 3arpsi3HEHUE aTMOCQEphI?
13. Kaxkwue BemiecTBa BBI3BIBAIOT KUCIOTHBIC JOKIHM, UX MAcCIITaObl M IOCIECICTBUS?
14. Kak npoucxoauT U3MEHEHHE KJIMMaTa 3a MOCJeIHee CTOJIeTHe, KaK1ue CIIEHapHU ITPOTHO30B
Ha Oyny1uiee o0CcyX IarTcsi B MUPOBOM cool1iecTBe?
15. Kakue XMMHUYECKHUE COCAMHEHHUS BXOISIT B COCTaB INMECTUIMJIOB, KaK MX HCIOJIB3YIOT B
CEJIBCKOM XO03sicTBE?
16. B uem 3axirogaeTcst mpodiiemMa XpaHeHUs SIACPHBIX OTXOI0B?
17. Kaxue rnaBHBIC 3arpsi3HSIONIME BEUIECTBA ONpezaesieHbl B MUPOBOM OkeaHe?

Texywuii KOHmpob 6 8Ue NPOGEPKU OMuema 10 MPaKTUIECKOW UM CaMOCTOSITEIbHOM
paboTe npearnonaraer cieaylue BApuaHThl OLICHUBAHUS:

OneHka BBINOJIHEHUS IPAKTUYECKUX (CaMOCTOSITENbHBIX) padoT.

Otmetka "omauuno" cTaBUTCS, €CIIU CTYJICHT:

1) npaBUIILHO OIIPEICIIUII LIeITb 3a/IaHNS,

2) BBIIONHWI paboTy B TOJNHOM O0BeME C  COONIIOJICHHEM  HEOOXOIUMOM
[I0CJIEIOBATEIIBHOCTH,
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3) Hay4HO, I'PaMOTHO, JIOTUYHO OMHCAl PEe3yJIbTaTbl U CHOPMYIUPOBAT BBHIBOJABL. B
MPEJICTAaBJICHHOM OTYETE MPaBUIBHO M aKKypaTHO BBITIOJHIII BCE 3alUCH, TaOJMIIBI, PUCYHKH,
rpaduKu, BEIYUCICHUS U CICNIaNl BEIBOBI;

4) npoSIBJIIET OPraHU3AIHOHHO-TPY/IOBbIC YMEHHUS,

Otmetka "Xopowio" CTaBUTCS, €CIM CTYJEHT BBINOJIHUI TpeOOBaHHUS K OIICHKE
"oTnmuaHO", HO:

1) ObUTO MOMYIICHO JBa-TPHU HEOYETa,

2) WK B ONTMCAHUU PE3YJIbTATOB JIOMYCTHUI HETOYHOCTH, BEIBOJIBI CIEJall HETIOTHbIC.

OtmMmetka "yooseremseopumenvro" cCTaBUTCS, €CIU CTYJICHT:

1) npaBWILHO OMpPeAeTn 1elb 3aaHus, paOOTy BBIMOIHICT MPABUILHO HE MEHEE YeM
HAaMoJIOBUHY, OJJHAKO O0OBEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh IPaBUIIbHBIE
pe3yJIbTaThl U BBIBOJBI 110 OCHOBHBIM, MPUHLIUITHAIIBHO BaKHBIM 331a9aM paOOThI;

2) wiu 1oa0o0p MaTepralioB, METOIOB MPOBEJ C IIOMOIIBIO MTPETIOIaBaTENs;

3) wiu ObUTH TOMYIIEHBI OMUOKHU B (DOPMYITHPOBAHUH BBHIBOJIOB,;

3) win B oruere OBUTM IOMYIICHBI B OOIICH CIOKHOCTH HEe OoJiee MBYX OMIMOOK (B
3amucsIX €IUHMUL, U3MEPEHUsAX, B BBIYUCICHUSX, rpadukax, Tabnumax, cxemax, 4 T.J.) HE
MPUHUIUIHAIBHOTO TSI TaHHOW paboThI XapakTepa, He TOBIHIBIINX HAa PE3yJIbTaT BHITOJTHEHUS,

4) nmomyckaer rpyOyr0 OMmHUOKY B OOBICHCHHH, B O(OPMIICHHH pabOThI, KOTOpast
HCTIPABIISICTCS 110 TPEOOBAHMIO MPETIO1aBATEIIS.

OtrMmerka "HEyAOBIIETBOPUTENIBHO" CTABUTCS, €CIU CTYJIEHT:

1) He ompeneNnua CaMOCTOSITENILHO IEb 3aJaHUs; BBIMOIHII pabOTy HE MOJHOCTHIO,
00bEM BBITIOJIHEHHOM YacTH pa0OThI HE TTO3BOJISIET CI€TIaTh MPABUIIBHBIX BBIBOJIOB;

2) WM U3MEPCHHUs, BHIYMCIICHUS, HAOIOICHHUS TPOM3BOIUINCH HEIPABHIBHO;

3) niam B xoze paboThl U B OTYETe OOHAPYKHUIUCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEYEHHbBIC B TPEOOBAHUIX K OIICHKE "yIOBIETBOPUTEILHO"

4) momyckaet nBe (M Ooiiee) rpyObie OIIHOKH B OOBICHEHHH, B OQOPMIICHUH PabOTHI,
KOTOpPBIE HE MOYKET UCIIPABUTH JIayKe 110 TPeOOBAHMIO ITPETIO1aBaTENs.

OIIeHO‘IHl)Ie MaTepHuaJdbl JJIA l'[pOMe)KyTO"lHOﬁ arrecrallum B (l)OpMe IK3aMcHa.

IIpuMepHBIl ITEpedYeHb BOIIPOCOB U 3aJaHAN K SK3aMEHY.:
1. OcHOBHBIE TEPMUHBI, IIEIH U 337241 XUMUHU OKPY>KAIOIIEeH Cpepl.
2. CoBpeMeHHbIE THIIOTE3bl BOSHUKHOBEHHUS BceneHHoil, mpeacTaBieHnss 0 BOSHUKHOBCHUN
3BE3/.
3. BosuuknoBenue 3emmu. [lepBuunas armocdepa.
4. BO3HMKHOBEHHE >KM3HH. DTambl 3BOJIIOLUU OUOChEpHI.
5. Kpurndeckue ypoBHH copep:kaHHsS KHUCIOpoJa B armocdepe.
6. 3emus: Aapo W MaHTHS. DJIEMEHTHBIA COCTaB.
7. 3eMHas KOpa: KOHTHHEHTAJIbHAsI KOpPa U OKEaHHYECKasl Kopa.
8. T'mmpocdepa.
9. Atmocdepa.
10. Buocdepa.
11. Texnocdepa.
12. OcamodHbIi UK U UK Ta3000pa3HBIX BEIIECTB.
13. DK30TreHHBIN ¥ YHAOTEHHBIN IUKJIBI, OOMEH MEXIy HUMH.
14. Tluknsl yriaepoja u BOJbI.
15. Kpyrosopot azora. KpyroBopotr docdopa.
16. KpyroBopot cepsbl.
17. KpyroBopot kenesa.
18. TlonsTHE O 3arpsA3HAIOMNX BEIIECTBAaX, TUIIBI 3arps3HAIONINX BemiecTB. [Ipupoansie n
AQHTPOIIOTEHHBIC 3arpPsI3HCHUSI.

19 HOHS[TI/IC TOKCUYHOCTHU, KPUTCPUHU TOKCHYHOCTHU, BBIPAKCHUC TOKCUYHOCTH. OnpeneneHHe
TI/IK.
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20. IIpoGnema BomHBIX pecypcoB. Kpurepun kadecTBa BOIBI.

21. 3arpsi3HEHUE BOI.

22. Xo03siiCTBEHHO-OBITOBBIE CTOYHBIE BOJbI. CocTaB, MOCIENCTBHS cOpoca.
23. buorennsie 3neMeHTHl. [IpobieMa 3BTpOGHpPOBAHHSI.

24. HedTts 1 HEGTEIPOAYKTHI B OKpY KarolIei cpese.

25. TloBepXHOCTHO-aKTHBHBIC BEIIECTBA B OKPY’KAIOIIEH cpere.

26. IlecTumuasl.

27. Merauibl B OKpY’Karoliei cpee.

28. Aummudukanus BOTHBIX YKOCHCTEM.

29. XuMHUYeCKHEe peaKiuu B aTMocdepe.

30. T'opoxackas armocdepa.

31. Aspozomnm.

32. BemecTBa, oTBeHaromMe 3a BOSHUKHOBEHHE MapHUKOBOTO d(deKTa.
33. Poyib aHTPOITOTCHHBIX MCTOYHUKOB.

34. I'mobanbHOE M3MeHEeHHE KiuMmaTta. [IporHo3bl U peasbHOCTb.

35. OO6pa3oBaHuEe U pa3pylICHUE O30HA.

36. BemecTBa, BeI3BIBaOIINE 00pa3oBaHUE KUCIOT B atMocdepe.

37. TlpoGnema ynoOpeHHi.

38. 3arps3HeHue MOYB MECTHUIUIAMHU.

39. PasnoakTUBHOCTH, BUBI, ONMACHOCTH JJISI )KUBBIX CHCTEM.

40. PagmoakTBHOE 3arpsi3HeHHe. [IpoOiiema XpaHEHUs SAEPHBIX OTXOJIOB.

Ilpumep sK3amMeHayUOHHO20 Ourema

3K3AMEHAIII/IOHHI)II71 BUJIET Ne 1l
Juecnnmiuaa  B1.0.31 «Xumust okpyskaoueii cpeab»

Hanpasnenue noarotoBku 05.03.04 «I'mapomeTeopoIorus»
1. BoznuknoBenune 3emin. [lepBuynasi atmocdepa.
2. KpyroBopor xenesa.
3. Pa,I[I/IOB.KTI/IBHOCTB, BUJbI, OITACHOCTDb AJIA KHUBBIX CHCTCM.

[legarornyeckuii pabOTHUK @ b.H.baxenos

(ozvcs)

W.o. 3aBenyromiero kadeapoi

(mommucs)

« »_202_r.

Kputepun ouneHku:

- OLICHKA «OTIINYHOY» BBICTABIIICTCS CTYJICHTY, €CJIH JIaHbI IPaBUJIbHBIE OTBETHI HA 3 U3 3
BOIIPOCOB,

- OL€CHKa «XOpOoLIO» BBICTABJIACTCA CTYACHTY, €CJIM JaHbl HC TOYHBIC WJINU HE IIOJIHBIC
OTBETHI Ha 3 U3 3 BOMPOCOB;

- OLCHKa «YyAOBJICTBOPUTCIBbHO» BBICTABIIACTCA CTYACHTY, €CJIM AaHbl IIPaBHUIIbBHBIC
OTBETHI Ha 2 U3 3 BOIIPOCOB;

- OIICHKA «HEYJOBJICTBOPUTEILHO» BBICTABIISIETCS] CTYICHTY, €CJIM OTBETHI Ha BOIIPOCHI B
OusieTe He TaHbl, TUOO OTBETHI HE BEPHHI.

21



Pa3zpaboTuukn:

JIOIIEHT b.H.baxeHoB
(moamucek) (3aHUMaeMasi JOJDKHOCTB) (uHMOMABl, Gamums)

[Iporpamma cocraBneHa B coorBeTcTBUU ¢ TpedoBanmsiMu PI'OC BO  mo
Hanpasieanio  05.03.04 I'mipomereoponorus.

[Iporpamma paccMoTpeHa Ha 3aceaHUH Kadeapbl METEOPOIOTHH B (PU3NKH OKOJIO3EMHOTO
KOCMHYECKOTO MPOCTPAaHCTBA

IIporpamma paccMOTpeHa Ha 3acelaHuH Kadeapbl THAPOJOTHH M MPUPOIOTONIb30BAHMS MPOTOKOI
Nel2 or 8.04.2025

i
3aB. kadenpoii i %l E.H. CyTpipuna

Hacmoswas npoepamma, He modicem 6vbimb 80CNpoU3sedeHa Hu 8 Kakol gopme 6e3 npedsapumenbHoco
HUCbMEHHO20 pa3peueHusi Kaghedpvl-pazpadbomuura npocpammul.
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