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AHHOTAIIUSA

Hucuunnuna «Teopernueckue OCHOBBI 3alUTHI  OKpYXKAroIle Cpeibl» BXOAUT B
BApHATUBHYIO YacTh 00pa30BaTENbHON MPOrpaMMbl MOATOTOBKH OOYYaIOIMXCS MO HAIPaBJICHUIO
20.03.01 «TexnocgepHas Oe30macHOCTb» HaNpaBlIeHHOCTh «MH)KEHepHas 3alMTa OKpY)Karolei
cpenb. JucrunnmHa peanu3syercs kadeapoit Ne5.

JucuunirHa HaleneHa Ha OpMUPOBAHKE Y BBIITYCKHUKA OOIIEKYIbTYPHBIX KOMITETCHITHI:

OK-2 «BnasgeHne KOMIETEHUUSIMU II€HHOCTHO-CMBICIOBOM OpHUEHTAluu (IIOHUMaHHe
LIEHHOCTH KYJIBTYpbl, HayKH, IPOU3BOCTBA, PAllMOHAIBHOTO MOTPEOICHU)Y,

OK-7 «BnaneHue KynbTypod O€30MaCHOCTM M PUCKOPUEHTHUPOBAHHBIM MBILUIEHUEM, IPHU
KOTOPOM BOIIPOCHl 0€30MacHOCTH M COXpaHEHHUs OKpYKaloIlell cpeabl paccMaTpUBaIOTCS B
KauecTBE BaXHEUIMX MPUOPUTETOB B KHU3HU U JAEATEIBHOCTUY;

npodeccHoHaTbHBIX KOMITETCHITHH:

I[IK-19 «cmocoOHOCT, OpPUEHTHUPOBATHCS B OCHOBHBIX TpoOieMax TexHochepHOi
0€30MacHOCTH.

CopepxaHue JUCLUIUIMHBI OXBAaThIBACT KPyr BOMNPOCOB, CBSI3aHHBIX C BIUSHUEM
IPOU3BOJICTBEHHON JIESATEIbHOCTH U OTXOJOB NMOTPEOJCHUS HAa MPHUPOAHBbIE OOBEKTHI, arpapHble
KOMILJIEKCHI ¥ Ha 3/I0POBbE HACEJICHMUSI.

[IpenogaBanue QUCIUIIMHBI NPEAyCMaTpUBAET cleyrolme (GopMbl OpraHu3aluy ydeOHOro
Ipolecca: JISKIUH, MPAaKTUUECKUEe 3aHATHL, CEMUHAPbI, CAMOCTOsATENbHAs paboTa 00ydJaromierocs

[IporpaMMoOli  THCHUINIMHBI HPELYCMOTPEHBl CIEAYIOIIME BHUJABI KOHTPOJIS: TEKyLUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B popme 3aueTa.

OO01u@s TPY10eMKOCTh OCBOEHUS TUCIIMITIIMHBI COCTABIISET 2 3aYETHBIX €AUHULIBI, 72 4acoB.
S13bIK OOY4CHHS 110 TUCHUTIIIMHE «PYCCKUM.



1. TlepedeHb IJIAHMPYEMBIX Pe3yJIbTATOB 00y4Ye HUSA MO TUCHHUIINHE

1.1. Ileau mpenogaBaHusi TUCIUATLTHHBI

[lenpto  mpenogaBaHWsl  JUCIHUIUIAHBI  SIBIsSIeTCS  (OPMHUPOBAHUE  TEOPETUUECKHUX
MPEACTaBICHUM O BIMUSHUU TPOU3BOACTBEHHOW MEATEILHOCTH M OTXOJOB MOTpEOJICHUS Ha
NPUPOJHBIE OOBEKTHI, arpapHble KOMIUIEKCHI U Ha 310poBbe HaceneHus. OCHOBA AUCIUTIIUHBI —
TEOPETUYECKUE TMPEICTABICHUSI O PACIPEICICHUU, MPEBPAIICHUH W MUTPALMHU 3arpsi3HSIOMMX
BEILECTB B PAa3IMUHBIX CpeJax W HPHUPOAHBIX OOBEKTOB M 00 WX BIUSHUM Ha OMOJIOTMYECKHE
OOBEKThI, MPUPOJHBIE, AHTPOMOIKOCHCTEMBI U 3JI0POBbE, a TaKKe O (PU3UKO-XUMHUYECKUX
mpoliieccax OYMCTKU BBIOPOCOB B aTMocepy, COPOCOB CTOYHBIX BOJ, YTUIIM3ALHN U 3aXOPOHEHUS
TBEPJIBIX OTXOJI0B, PAlOHAIIBHOIO UCIIOJIb30BAHUS IIOYBHI.

Hucuunnuua «TeopeTnueckue OCHOBBI —3alMThl  OKPYXKAIOIIEH  Cpelbl»  SBISETCS
KOMILIEKCHOW. B Hel H3ydaroTcs OCHOBHBIE 3aKOHOMEPHOCTH (DA3MKO-XHMHYECKUX TTPOIECCOB,
TaKUX Kak aicopOIlHsi, SKCTPAKIUs, MOHHBIA OOMEH, MEeperoHKa »XUIKOCTEH, adcopOIus, CYIIKa,
kpuctaum3anus. [logpoOHO paccMaTpUBAIOTCS pPa3UYHbIE MEXaHHMYECKUE, MEXaHOXUMUUYECKHE U
DJIEKTPOXUMHUUYECKHE TIPOILIECChI, a TaKKe IMPOIECChl, CBSI3aHHBIC C TpaHWICH pasnena ¢as.
KoMrnekcHbli MOAX0A K M3YyYEHUIO CTOJIb IIMPOKOTO 0O0beMa 3aKOHOMEPHOCTEH U TMOJIOKEHHUH
crocoOcTByeT A(MPEeKTUBHON MOArOTOBKE IO MJAHHOW JUCHHMIUIMHE B YCIOBUSX KECTKOTO
OTpPaHUYEHUS BPEMEHH, OTBEJICHHOTO Ha €€ U3y4eHHUE.

1.2. TlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs MO TUCIHUIIMHE, COOTHECEHHBIX C
IUIAHUPYyeMbIMU pe3yJbTaTtamu ocBoeHus OII
B pesynpTare OCBOGHHMS NUCUMIUIMHBI OOYyYalOUMKCS JOJDKEH o00NafaTh  CIEIYIOIMMHU
KOMITETCHIIMSIMH ;
OK-2 «®nageHne KOMMIETEHIHMSMHU IIEHHOCTHO-CMBICTIOBON OpHeHTalnu (MOHUMaHHE IEHHOCTH
KylTbTYpbl, HAyKH, ITPOU3BOJICTBA, PAITMOHATIBLHOTO MMOTPEOICHUS)»:

3HaTh OCHOBBI HAYYHOTO TTOIX0/1a K aHAJN3y U 00ECIICUCHHIO 3alMThI OKPYKAIOIICH CpeJIbl;

YMETh TPUMEHSATh HUMEIOUMEcS 3HAaHHUS K HCCICAOBAHHUIO CIIOXHBIX IPOLIECCOB M SIBICHHUI
OKPYKaroILlel Cpebl;

BJIaJIETh HaBBIKAMHU 00pabOTKH MHQPOPMAIINH;

MMETh OIBIT IEATEIbHOCTH aHalln3a HHQPOPMAIIUK O METO/IaX 3aIlUThl OKPYKAIOUIEH Cpebl.

OK-7 «Bnanenue KyabTypoi O€30MacCHOCTH M PUCKOPHUEHTUPOBAHHBIM MBINUICHUEM, TTPH KOTOPOM
BOIIPOCHI 0E30MACHOCTH M COXPaHEHUsS OKPYXKAIOMeH Cpelbl paccMaTpPUBAIOTCI B KaduecTBE
BaKHEUIIMX IMPHUOPUTETOB B JKXU3HU U ACATCIBHOCTH».

3HaTh OCHOBHBIE 3aKOHOMEPHOCTH (PU3UKO-XMMHUUYECKUX MPOLIECCOB;

YMETh MPUMEHATh METOJIbl PacueToB JUIsl ompeneneHus d(PPEeKTUBHOCTH OYUCTKH Ta300YMCTHBIX
anmnapaToB, alnaparoB OYMCTKM CTOYHOM BOJbI, pPa30aBIE€HUsI CTOYHBIX BOJ, pPacCeUBaHUS
OYHIICHHBIX Ta30B, 3((EKTUBHOCTh MEPONIPUATHI MO CHUKEHUIO SHEPTeTUYECKUX BO3ICHCTBUI;
BJIaZIETh HAaBBIKAMU TPUMEHEHHMS METOJOB HKOJOTHMYECKOro O0OecreyeHuss NpOU3BOJACTBA H

MH)XCHEPHOM 3aIMThI OKPYKAIOIIEH Cpeabl;
MMETh OIBIT JEATENFHOCTH aHaiu3a WHQOpMaIUu MO BOmpocaM Oe30MacHOCTH U COXpaHEHUS
OKpYXKarollel Cpepl.

[TK-19 «cnocoGHOCTh OpUEHTUPOBATHCSI B OCHOBHBIX IIPOoOJieMaxX TeXHOCHEpHON 06e30acCHOCTHY:
3HATh TEOPETHYECKUE OCHOBBI TEXHOCHEPHOU 0€30MacHOCTH;

YMETb BECTH IOWCK MHTEpECyIole MHpopMaluu, 0O0OCHOBBIBAaTh BBHIOPAHHBIC METOJBI 3aLITHI
OKpYXXarollel cpeapl,

BIIJICTh HAaBBIKAMU IIPUMEHEHUS METOIOB aHalu3a u 00001eHus nHpopManu
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UMETh ONBIT JEATEJbHOCTH B IMPOTHO3MPOBAHUU TOBEACHUS XUMHYECKUX 3arpsi3HEHUH B
OKpY)KaIOILleH cpeJie MO/ BIUSHUEM MPUPOJHBIX U aHTPOIIOTeHHBIX (JAKTOPOB.

2. MecTto nucuunjanHbl B cTpykrype OIT
I[I/ICI_II/IHJ'II/IHEL 6a31/1pyeTCH Ha 3HAHHUAX, paHCC HpI/IO6peTCHHBIX O6y‘laIOH_II/IMI/ICH npu U3ydCHUU

CIIeIYIOIMX JUCIUTLINH:

— Dxomorus

— Kynpsroponorus
3HaHUS, TIOJYYCHHBIE MPH

HU3Yy4YCHHUH  MaTcpuaja

JaHHOW  IMCLIUIIINHEL,

HUMCHOT

CaMOCTOATCIIbHOC 3HAYCHUC, TaK U UCIIOJIB3YHOTCA IPU U3YYCHHUHN APYTUX NUCHUIIINH:
— VYupasienue TexHochepHoi 6€301aCHOCTHIO

— Hoxcomorusa

3. O0bem qucuuniannbl B 3E/akagem. yac
JanHble 00 00meM 00beMe JUCLHUIIIMHBI, TPYIOEMKOCTH OTAEIBbHBIX BUJIOB Y4eOHON pabOTHI MO

JTUCIUILTHHE (M paclipeie]ieHue 3TON TPyI0EMKOCTH 110 ceMecTpaM) MpecTaBieHbl B Tadnuie 1

Tabmuua 1 — O6beM U TPYA0EMKOCTh TUCIUIITUHbI

Bcero TpynoeMKocTh 1o ceMecTpam
Bun y4ueOHOI paboThI
No7
1 2 3
O61mast TPY10eMKOCTh TUCHHILIMHBI, 3E/(4yac) 2/ 72 2/ 72
U3 Hux yacoe npakmuyueckoii nOO20Mo8KuU 2 2
Ayoumopnuvie 3anamus, BCEro vac.,
12 12
B mom uucne
aexuuu (JI), (dac) 4 4
[MpakTryeckue/cemunapckue 3ansatus (I13), (uac) 8 8
nmabopaTtopHbie padoTsl (JIP), (dac)
KypcoBoii poekt (padota) (KII, KP), (4ac)
Ok3ameH, (Jac)
Camocmoamenvhasn paboma, BCEro (4ac) 60 60
Buj mpoMe:kyTOYHOT0 KOHTPOIA: 3aueT, Tudd.
AP Y P A 3auer 3auer
3ader, ’k3aMmeH (3ader, Audd. 3a4, Ik3.)
4. CopepxxaHue TUCHHUILIUHBI
4.1. PacnpeneJ/ieHHe TPy10€ MKOCTH AUCHUILINHBI
10 pa3jesiaM M BUAAM 3aHATHH
Paznenbr 1 TeMBbl TUCHUTUIMHBI U UX TPYIOEMKOCTh MIPUBEJCHBI B Ta0IHIIE 2.
Tabnuua 2. — Paznensl, TeMbl QUCIUILIMHBI U HX TPYAOEMKOCTh
Pa3pgensl, TeMBI JHCIMIIIAHEL Jexkmmm | 113 (C3) JIP KII CPC
(gac) (dac) (uac) (gac) (qac)

Cemectp 7

KakK



Paznen 1. Beenenne

Tema 1.1.Om3UKO-XUMHUUECKHE TPOLIECCHI B
aTMocgepe.

Tema 1.2. OcHOBHBIE (DVBUKO-XIMHUIECKHE
3aKOHOMEPHOCTH 3aIIMTHI OKPY>KaIoIIen
cpenpbl.

Tewma 1.3. ArperaTHble COCTOSHUSI
BemiecTBa. OCHOBHBIC TIOHATHS U 3aKOHbI
TEPMOJIMHAM UKU.

Pazmen 2. XapaKkTepucTHKY 3arpsI3HSHHII
OKpYXKarollel cpeibl U OCHOBHBIE METOJIbI €€
3aIUTHI.

Tewma 2.1. Knaccudwukaims 3arps3HeHdid U
OCHOBHBIX TPOLIECCOB OYHCTKU

Tema 2.2. OCHOBHbIE MOHATHS U
OIpe1eNIEHYS.

Tema. 2.3. IIpineynaBnuBaroIye ammapaThl.
Tewma 2.4. IIpoMBIIIIEHHBIE CTOYHbBIE BOJBI.

Paznen 3. [Iponeccrl cequmeHTamm u
KOAryJsilli YacTHII B Pa3IMIHbIX Cpeaax.
Tema 3.1. I'paBUTaIMOHHOE ¥ UHEPIMIOHHOE
OCaK/ICHUSL.

Tema 3.2. Koarymsiipst B Ta30BOM U KUIKOU
cpenax.

Tema 3.3. Tepmodopes

Tema 3.4. Onoxynammys.

Paznen 4. [IpumeneHne aMeKTpUIeCKUX
MOJIEH IS OYHUCTKH OTXOMSIIMX T'a30B U
CTOYHBIX BOJI

Tema 4.1. DnexTpm3amys 1 3apsKa
a3pPO30JIbHBIX YaCTHIT

Tema 4.2. DIeKTPOXUMHIECKHIE METOIBI
OUYHCTKH CTOYHBIX BOJI.

Pasznen 5. OGuwibTpoBaHKE B ra30BOM U BOITHOU
cpene.

Tema 5.1. GunbTpoBaHKe B Ta30BOI Cpere.
Tema 5.2. GuisTpoBaHUE B BOJHOM Cpeje.

Paznen 6. Mokpble METObI OUUCTKH
NPOMBILICHHBIX T'a30B

Tewma 6.1. Knaccudukaips anmapaToB
MOKpOW OUHUCTKU.

Tema 6.2. OcaxkaeHre YacTHIl TPy
OapOoTtaxe.

Paznen 7. Xumuueckre 1 OMOXUMHAYECKHE
TMPOIIECCHI OUKUCTKU CTOYHBIX BOJ M TA30B
Tema 7.1. Xumuueckue METOABI OUUCTKH
CTOYHBIX BOJl M Ta30B

Tewma 7.2. Tporiecc OMOXUMIIECKOW OUUCTKH.
Tema 7.3. O6paboTKa OCaIKOB CTOYHBIX BOJ

Paznen 8. 3anmra okpysxaroiieit cpeasl OT
SHEPreTUIECKUX BO3ACHUCTBUIA.




Tema 8.1. TeopeTudaeckue OCHOBBI 3aIIUTHI
OKpYKaroIIel CpeIbl OT SHEPreTHY eCKUX

BO3E€UCTBHIL

Tema 8.2. 3anmra okpy>KaroIieu cpebl OT
MEXaHUYECKHX U aKyCTHIECKUX KOJIe0a Y.
Tema 8.3. 3ammra 0T HOHU3UPYIOIIUX

H3JTy4CHUI

Tewma 8.4. 3ammra OT ANEKTPOMATHUTHBIX

NOJIEH U W3JTy4CHUIA.

Htoro B cemectpe:

4 8 60

Hroro:

4 8 0 0 60

IIpakTrueckas

IIOATOTOBKA 3aKJII049acTCA B HEMMOCPCACTBCHHOM BBIITIOJTHCHUHA

00yJaroUIMMUCs OMpeIeIeHHBIX TPYAOBBIX QYHKIIHM, CBA3aHHBIX ¢ OyIyIiei npodeccuoHanbHOi

JCATCIIBHOCTBIO.

4.2.

Conepxxanue pas3iesioB U TeM Jie KIMOHHBIX 3aHATHIA

Cogepxanue pa3aenoB U TEM JIEKIIMOHHBIX 3aHATHI MPUBEACHO B Tabmuie 3.

Ta6ymma 3 - CoaeprkaHue pa3elioB U TEM JICKIIMOHHBIX 3aHATHI

Howmep paznena

Hazpanue u COACPIKAHUEC PA3ACIIOB U TEM JICKITUOHHBIX 3aHATHH

1

Bsenenue

1.1.®u3uko-xuMHUYECKHE Mpolecchl B arMocdepe, KAHETHYCCKHE
3akoHOMepHOCTH. LlupKysuus atMocdepsl U MIPOLECCHI pacCesHUS.

1.2.  OcHOBHbIE  (PU3HUKO-XUMHUUYECKHE 3aKOHOMEPHOCTU  3allThI
OKpY)Karolllel Cpepl.

1.3. ArperatHble COCTOSHUS BELIECTBA, CBOWCTBA TBEPABIX TEII,
OOBEIMHEHHBIM Ta30BbIM 3aKOH, OCHOBHBIE TIOHSTHS W 3aKOHBI
TEPMOAMHAMHUKH, CMAaYUBaHUE M KAWJUIAPHBIC SBICHUS, KOJIJIOUIHBIE
CUCTEMBI, [IOBEPXHOCTHBIE SBJICHUS, PACTBOPEHHOE COCTOSHUE BELIECTB,
KUHETHKA XUMHUYECKUX MPOIECCOB.

XapakTepuCTUKU 3arps3HEHUM OKpYyXKalolel cpeabl M OCHOBHbBIE
METO/IbI €€ 3aIUTHI.

2.1. Knaccudukamnus 3arps3HEHUNW U OCHOBHBIX IMPOIECCOB OYHMCTKH.
[lpuponHble M aHTPONOIEHHBIE 3arpsi3HEHUs] aTMOC(PEPHOIO BO3TyXa
UBOJHOM CpEJbI.

2.2. IlbimeynaBiuBatronme anmapartbl. @Du3uueckas MW XUMHUYECKas
abcopbuus (xemocop6buusi). PapHoBecue npu abcopOuuu. PaBHoBecue
Mexnay (¢aszamu. 3akoH ['enpu. 3akon [lamproHa. MarepuanbHBIN H
TEIIOBOM ©OajaHChl TIporecca. MaTepHalbHBI OaJlaHC W pacxoj
abcopbenta.  Ckxopocth  ¢usmueckoirt  abcopbmuu.  CropocTh
a0bCcopOIuU,CONMPOBOKAAEMON XUMHYECKOW peakiuei. [lonstue 00
yCTpoiicTBE aOCOPOIMOHHBIX anmnapaToB (IIOBEPXHOCTHBIE U MJICHOYHbIE
abcopOepbl, HacajouHble, OapOoTaxkHbIe, pacmbuUTHBaroNme). OCHOBBI
pacdera abcopOepoB. [lecopOums, cxembl aOCOPOIIMOHHBIX YCTaHOBOK.
2.3. IIpoMbINTIEHHBIE CTOYHBIE BOABI. METO/IbI OYMCTKA CTOYHBIX BO/I.
2.4. OCHOBHBIE MOHSATHS U OIPENIEIICHUS: 3arPsA3HEHNE, IPUMECH (IIBLIH,
TyMaHbl). Ou3nveckue CBOMCTBA a’dpo30Jiei adpoauCIepCcHasl CHCTEMa,
CYCTIEH3Hs, TeHA U T.[., SKBUBAJICHTHBIN JUAMETP YaCTHUIl, MOJIAJIbHBINA U
MeIMaHHBIA pa3mepsl. Paciipenesenue yacTul o pasMepam 1 1o macce,
Me/IMaHa pacnpeeseHusL.

Hpoueccm CCAUMCHTAIIUHU W KOAT'yJI iU YaCTUIl B PA3JIMYHBIX CpEaax

3.1 [Ipouiecc  TpaBUTAIMOHHOTO  OCAXACHUS  (OTCTaMBaHUS,
CEIMMEHTAllM): OMNpeJeleHNe, MEeXaHW3M U KHHETHKa Tpoliecca,
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o0macT TpPUMEHEHHWs  Tpollecca, ammaparbl TPAaBHTAIIMOHHOTO
OCKJICHUSL.

3.2 VMHepuMOHHOE OCaXACHHUE: OINPEICICHUE, MEXaHU3M U KHUHETHKa
npoiecca. [Iporecc duiotanuu (BCIIBIBaHUS): OMPEEIEHUE, MEXaHU3M
" KnHeTuKa nporecca. diorapeareHTel. MarHuTHas cenapanusi.

3.3. Koarymsmus B ra3oBoil cpeme. bpoyHoBckas  cBoOoOmHAS
koarymsiusa. Dakropbl, BIMSIONME Ha BpOYHOBCKYIO KOarymsiuio B
ra3oBOM Cpeie.

3.4.Tepmodopes. TypOyrneHTHass W TpaBUTAIMOHHAS KOATYIISIIMS.
Koarynsiuius B akyctuueckom mnosie. Gakropsl, BIUsONME HA KOHCTAHTY
koarymsimuu. Koaryssiust B 9JIEKTpHYECKOM M MarHUTHOM TI0JIE.

3.5. Koarynsmusa B xuakux cpenax. JlByxgasHble TreTeporeHHbIe
cucrembl.I'mapozonmu. I'erepokoarymsuus. Koarynsatel. BausHue
pasTUYHBIX ()AKTOPOB Ha TETEPOKOATY/ISIIUOHHYIO OUYHCTKY BOJIBI.

3.6 OuncTKa BOJIBI KOATYIISIIUEH MPH BO3AEHCTBUN (PUBUKO-XUMHYECKIX
(dakTopoB. DIOKYISIIHSL.

[IpuMeHeHue 3JIeKTPUYECKUX TOJIeH TSl OYMCTKH OTXOMAIIMX Ta30B U
CTOYHBIX BOJI.

4.1. Dnekrpuzanus U 3apsijaka a’dpo30ibHBIX YacTUIl. CIIocoObI 3apsaKu
yacTull. Bo3HMKHOBEHUE ABOMHOTO 3JIEKTPUYECKOTO CIIOSI.
DnekTpuuecKkre cBoicTBa ra3oB. KopoHHbIH pa3psan B razax. PaccesHue
3apsHKEHHBIX YacTuIl. D (PEeKTUBHOCTh OYHMCTKH Ta30B B
3eKTpouIIbTpe. DIEKTPOXUMUUECKIE METOIbl OUUCTKU CTOYHBIX BOJI:
aHOJIHOE OKHCIICHUE U KATOJHOE BOCCTAHOBIICHUE. DIICKTPOAHAIIN3.

@uiIpTpOBaHKE B ra30BOM U BOJHOM cpelie. MeTosl pereHepannu
MaTepuanoB. LleHTpoOexxHOoe ocaxaeHHe.

5.1. ®unpTpoBaHKE B TA30BBIX cpeax. Perenepaius GuibTpOBATBHBIX
MaTepuaioB. PeXuMbl 00TEKaHUS TE-TIPETATCTBUIA.

5.2. OcHOBHBIE MEXaHU3MbI (UITBTPAIIUN : HHEPIIUOHHBIH,
mddy3noHHBIN, KacaHus, kputepuu. Kputndeckoe uncino CTokca.
DJIEKTPOCTATHYECKOE OCAXKIEHHE. [ paBUTALIMOHHOE OCAXKICHUE.
CutoBoii adgipexr. [Iporeccrl pereHepanuy BOJOKHUCTBIX U 36pPHUCTHIX
(GUIBTPOB.

5.3.®unpTpoBaHue B BOJHOM cpene. LIeHTpoOe)kHOe ocakIeHUE.
MexaHu3Mbl U3BJICUEHUS YACTUII U3 BOJBI HA (PHIIBTPAX C 3€pPHUCTON
Harpy3koi. XapakTepuCTHUKU MOPUCTOU cpefibl, GUIbTPYIOLE
MaTepuainbl. Perenepaiius GuiabTpoB C 3epHUCTOM 3arpy3KOH.
Membpannoe ¢ritsTpoBanue. [Iporiecc MeMOpaHHOTO PUIBTPOBAHUS
(oOpatHnbIif ocMoc, yrnbTpadunsTpamnus). LleHTpobexxHoe ocaxaeHue
MpUMeECe U3 ra30B U CTOUHBIX BOJ. LIMKIOHBI, THPOIUKIOHBI,

HEeHTpUQyru.

Moxkpbie METOIbI OYMCTKU MTPOMBIIIIIEHHBIX Ta30B.

6.1. Mokpeie MeToabl nblIeynaBianBaHus. CMaunBaemMocTb. OcaxaeHue
YJaCTHUII Ha TUICHKY skuaKkocTh. Kitaccuukanus anmapaToB MOKpOi
ouncTkd. [IpuHIIUT pabOTHI amapaToB MOKPOH OYUCTKH. MeXaHU3MbI
OYHMCTKHU YacTull b, CMauynBaeMoCTh yacTur,. OcaxaeHue YacTUI] Ha
TJICHKY KU IKOCTH.

6.2.0caxaeHue yactuil mpu 6apootake. OcaxaeHNe YaCTHUI] Ha Karisix
IIpU pacnblIeHUH xuikoctelt. OcaxaeHue yactull npu 6apooTaxe.
OcaxaeHue yacTull Ha KarJjisiX MpHU paclblICHUH KUJIKocTel. Mojaenb
W3MEHEHHS KOHIICHTPAIIMHU YaCTHUII B AJIEMEHTE CKPYOOEpHOTO
MPOCTPAHCTBA JISl PA3TMYHBIX TUTIOB IBUKEHUS Ta3a.




XuUMHYECKHe U OMOXUMUYECKHE MPOLECCH OUUCTKA CTOYHBIX BOJ U
razoB. OOpaboTKa 0Ca/IKOB CTOUYHBIX BOJA. TepMUYECKUE METO/IbI
OYMCTKU CTOYHBIX BoA Kpucrtamm3zanus. [le3onopanus.

7.1. XuMnueckue MeTobl OUUCTKU CTOYHBIX BOJ U Ta30B.

Xumuueckue MeToabl ouncTku. Heltpanuzanusi mpumeceit. CriocoObl
HEWTpanu3aluyu CTOYHBIX BOJA M ra3oB. PeareHTHoe ynaneHue
3arpsA3HSAIONMX IpUMEcEd B BHUJIE MalOpPacTBOPUMBIX COECIUHEHMI.
JleCTpyKTUBHBIE ~ METOJbl  OYUCTKM CTOYHBIX BoOA. OKHCIIEHHUE.
OxuclieHre aKTUBHBIM XJIOpOM, OKHCIEHHE 030HOM. [IpumMeHeHnue
JOPYIUX OKUCIUTENEH TP OUYMCTKE CTOUHBIX BOJI.

7.2 Tlporiecc OMOXMMHUYECKOW OYMCTKH, aKTUBHBIN W1, OMOXUMHYECKU N
MoKa3aTelb  CTOYHBIX  BOJA, 3aKOHOMEPHOCTH  OMOXMMHUYECKOU
JECTPYKIIMU OPTaHMYECKUX BEIIECCTB. BrnusiHue BHEMHUX (AKTOPOB Ha
mpoieccbl  OMOXMMHMYECKOW OUYMCTKM CTOYHBIX BoA. (CBoiicTBa
akTuBHOro uina. CpoiicTBa una. BemectBa, ynansemble IpyU IOMOIM
akTUBHOTO wuia. KuHeTHka OMOXMMHYECKHX MPOIECCOB. ATMaparsl
OMOXMMHUYECKOM OYUCTKA CTOYHBIX BOJ. AHa’poOHBIE METOMIbI
OMOXMMHYECKON OYMCTKH, OMO(HIIBTPHI.

7.3.006paboTka OCaJIKOB CTOYHBIX BOJA. TepMHuUecKrue METOJbl OYMCTKH
crounblx Boa Kpucramnmuzanus. Jlezonopanus. KoHueHTpupoBaHue.
BeimapuBanue. BeimopaxuBanue. Kpucrannuzamnus. PaBHoBecue mnpu
KpUCTAUIM3allMM  CKOPOCTh  KpUCTAUIM3alUU. BnusHue ycloBuid
KpUCTAJUTU3AIMM Ha CBOMCTBA KpHCTAIOB. CIIOCOOBI KpUCTAUIH3AIIUH.
[lonsstTne 00  ycTpoHCTBE  KPHCTAIM3aTOPOB U OCHOBHBIX
TEXHOJIOTUYECKUX IpoIeccaxX KpUCTaUIM3aluu. TepMOOKUCIUTENbHbIE
METOJIbl 00€3BpEKMBAHUs CTOYHBIX BOJ. Jlezomopanus u Aerasamus.

3anmTa OKpYKarllel Cpesibl OT YHEPIeTUUECKUX BO3IACHCTBUIA.
8.1.Teopernueckne OCHOBBI 3alMThI OKPYKAIOIICH Cpeibl

OT SHEPreTUYECKUX BO3/ICUCTBUM.

8.2. 3aumTa OKpyXKaroueh cpeabl OT MEXaHUYECKUX U
AKyCTHYCCKHX KOJICOAHUH.

8.3. 3aumTa OT HOHU3UPYIOUMX U3Iy4CHUH.

8.4. 3aumTa OT 3JIEKTPOMAarHUTHHIX MOJIEH U U3Ty4EeHUU

4.3. IlpakTnyeckue (ceMUHAPCKHE) 3aHATHS

Tembl MpaKTUUECKUX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TA0IULIE 4.
Tabnuna 4 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTh

No
Ne o . | Tpynoemkocts, | pasaena
Tembl ipakTHUeCKUX 3aHITUIH | DOPMBI MPAKTUYECKUX 3aHATUN ’
n/m (uac) JUCIHII-
JTUHBI
Cewmectp 7
2 | Knaccudukamus 3arps3sHeHUN CEMUHAp 2 2,3
1 OCHOBHBIX IIPOIECCOB
OYHCTKH.
4 | XuMu4ueckoe u CceMUHap 2 4,6
3IEKTPOXUMUYECKOE
OCaXKJICHHE.
5 | OuncTka BEIOPOCOB OT KHCIIOT CEMHUHAap 2 7
Y OCHOBaHMU.




10

7 | 3ammTa OT HOHU3HUPYIOIIHX CEMUHAp 2 8
W3IIYy4CHU .
Bcero: 8
4.4. JlaGopaTopHble 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEICHBI B TAOIUIIE 5.
Tabnuna 5 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTh
Ne T
TTOEMKOCTb,
HanmenoBanue 1abopaTopHBIX paboT by Ne pasnena
n/n (1ac) JIUCIIUTUTAHBI

VY4eOHBIM MJIaHOM HE MPETYCMOTPEHO

Bcero:

45. KypcoBoe npoekrupopanue (pabora)

Y4eOHBIM IJIAaHOM HE TPETYCMOTPEHO

4.6. CamocrosiTe/ibHAs padoTa 00yYaOIXCSI
Bunpl camocrositenbHOM paboThl U €€ TPYA0EMKOCTh PUBECHBI B TA0INIIE

Tabmuua 6 Bugsl caMoCcTOsTETbHON paOdOTHI M €€ TPYI0EMKOCTh

Bun camocrositensHoM paboTh Bceero, gac Cemectp 7, wac

1 2 3
W3yuenue TeopeTrueckoro marepuana gucuuminbel (TO) 20 20
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[MoxroroBka K Tekyuemy KoHTpodro ycneraemoctu (TKY) 20 20
Jomamnee 3amganne (/13)
KonTtponbHbie paboTsl 3a0unnkoB (KP3) 20 20
[TonroroBka K npomexxyTouHou arrecrauuu (ITA)

Bcero: 60 60

5. IlepedyeHb yueOHO-METOAMYECKOTO o0ecnedeHusl A CAMOCTOSITEJIbHOM
padoThl 00y4aIOIIUXCA MO0 JUCHUIIIHHE (MOIYJII0)
Y4eOHO-MEeTOAMYECKME MaTepHallbl JUIsl CaMOCTOSITENIbHOM paboThl 0OyJaroIMXCsl YKa3aHbl B

.. 8-10.

6. IlepeyeHb OCHOBHOM U JIOMOJIHUTEJIbHOM JIUTEPATYPHI
6.1. OcHoBHasl JMTEpaTYpa
[lepeueHb OCHOBHOM JINTEpaTyphl IPUBEAEH B TaOIHIIE /.

Tabnuna 7 — [lepeueHb OCHOBHOM JIUTEPATYPHI

Mudp bubmmorpaduueckas cceuika / URL agpec

KonunuectBo
HK3EMILISIPOB B
onbmmoTeke
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)
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57 C 67 CoruukoBa E.B. Teoperuueckue 0CHOBBI ®O (10)
POIIECCOB 3alMThI cpejibl 00uTaHus [ Tekcr]:
yuebnoe nocodbue/ E.B. Cornukona, B.IL
Hmutpuenxko, B.C. Coraukos. — CII6.: Jlans, 2014
— 573 c. ISBN 978-5-8114-1624-0

355B 39 Betoukun A.I'. OCHOBBI IPOIIECCOB MHKEHEPHOMN @O (10)
9KOJIOTUU: TEOpH s, TpUMEpHI, 3aauul [Tekcr]:
yaebHoe mocobue/ A.I'. Beroukun. — CII6. [u ap.]:
Jlanb, 2014 — 415 c. ISBN 978-5-8114-1525-0

355B 39 Berouxun A.I'. HxeHepHas 3ammTa BOJAHOU @O (10)
cpensl [Tekcr]: yae6Hoe mocobue/ A.I'. BetomkuH.
— CIIG. [ap.]: Jlansb, 2014 — 415 c. ISBN 978-5-
8114-1628-8

5C76 CrangapTel KauecTBa okpyxarorieii cpensl [Tekcr]: | @O (2), CO (13)
yaebHoe mocobue/ H.C. [lleBioBa [u ap.]; pen.
M.I'. coBeeB. — Munck: HoBoe 3Hanue; M.:
NH®PA-M, 2014. — 156 c. ISBN 978-985-475-623-
3 (HoBoe 3nanme). — ISBN 978-5-16-0093826
(MHDPA-M)

6.2.  /lomosHMTe/JIbHas JJUTepaTypa
[lepeueHp JOMOTHUTENBHON INTEPATYpHl IPUBECH B Tabnue 8.
Tabnuna 8 — [lepeueHb JOMOTHUTENBHOM JINTEPATYPHI
M dp bubnuorpaduueckas cceiika/ URL aapec KomuuectBo
IK3EMILIISIPOB B
oubnmoTexe
(KpoMe 3IEKTPOHHBIX
9K3EMILISIPOB)
5021 83 ['puropreBa N.FO. OcHOBBI TPpUPOIONOJIE30BAHUS DO (2); CO (18)

[Tekcr]: yuebHOe mocodue/ NL.YO. I'puropneBa. —
M.: THOPA-M, 2014. — 336 c. ISBN 978-5-16-
005475-9

628.5(075) IT1 84 628

[Mpotiecce! 1 anmapaTsl VISl YTUIH3AINH, OYHCTKA 1
00e3BpeKMBAHMS TA3000pa3HBIX OTXO/OB: YUeOHOE
nocobue/ C. B. MuxanenkoB [u ap.]; C.-Ilerep®.
roC. YH-T a3pOKOCcM. mpubopocTpoenust. - CII6.:
['OY BIIO "CIIoI'YAIT", 2009. -48 ¢

CO(117)

658.382(075) P 60 658

Ponuonos, A. . 3aumTa 6uocdeps! ot
HPOMBIIUIEHHBIX BEIOPOCOB. OCHOBBI
MPOEKTHPOBAHMS TEXHOJIIOTHYECKUX MPOIECCOB/ A.
N. Poauonos, 1O. I1. Ky3uenos, I'. C. ConoBbeB. -

D0(2), u3(1), CO(12)
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M.: Xumust: KomocC, 2007. - 387 c.

7. IlepeueHnb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
HMHTEPHET, Heo0X0AUMBIX /1151 0CBOEHMS JUCHHUILIHHDbI
[lepeuenp pecypcoB mH@popManmoHHO-TenekoMmmyHuKkannonHoi cetn MHTEPHET, neo6xoaumMbrx
AJI1 OCBOCHU A OAUCHUIIJIMHBI IPUBCACH B Ta6J'II/IIIe 9

Tabmuna 9 — IlepeueHs pecypcoB uH@opManmoHHO-TenekommyHukarnonHoi cetu MHTEPHET,
HE0OXOIMMBIX JUIsl OCBOEHHUSI JUCIUTLIINHBI

URL anpec

HaumenoBanue

http://science.guap.ru

[TopTan HaydHOU M MHHOBAIMOHHOM AesitenbHOoCcTH ['Y Al

http/Awww.opengost.ru/

Ilopran HOpMaTUBHBIX JOKYMEHTOB

http://elementy.ru

CaiiT 0 (hyHTaMEHTAIILHON Hayke

http: /Amww.wri.ore

caiT MHCTUTYTa MUPOBBIX IIPUPOIHBIX PECYPCOB

8. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3YyeMBbIX NPH
OCYILIECTBJIEHUN 00Pa30BaTEJIbHOT0 MPOLEecCa M0 AMCUUILIMHE

8.1. IlepevyeHb MPOrpaMMHOro 00ecmeYeHUs

[lepeueHp MCMOB3YyeMOTO TIPOTPAMMHOTO obecrieueHus mpeacrasieH B Tadmmie 10.

Tabmuna 10 — Ilepeuenb mporpaMMHOTO 0O€CIIeUeHUS

Ne i/t

HaumenoBanune

He npexycmoTrpeno

8.2. IlepedeHb MH(OPMALUOHHO-CIIPABOYHBIX CHCTEM

[lepeueHb ucnob3yeMbIX HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM IpecTaBiieH B Tabnuue 11.
Tabauna 11 — Ilepeyenb nHGOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne /it HaumenoBanue
He npenycmoTrpeno
9. MarepuajbHO-TeXHUYeCKAasi 0a3a, He0OXoAMMAas 1JIsl OCYIECTBIEHUSA
06pa30BaTe.m>H0r0 nmpomuecca mo IMCHUIIJINHE
CocraB MaTepuanbHO-TEXHHYECKOW 0a3bl MpecTaBiieH B Tadmuie 12.
Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUUECKON 0a3bl
Howmep aynuropun
Ne /i HanmeHnoBaHue cCOCTaBHON YacTU MaTepHAbHO-TEXHUUECKON 0a3bl (mpu
HEOOXOIMMOCTH )
1 JlexumonHas aynuTopust
2 MynbTumMenuitHas JIEKIUOHHAS ayAUTOPUS

10. ®oHa 0LIEHOYHBIX CPeCTB /1Jisl MPOBeAeHHsI MIPOMEKYTOUYHO aTTeCTAIUU

00y4aOIUXCS MO JUCIHUIITINHE

10.1. CocraB ¢oHIa OIEHOYHBIX CPEJICTB MpUBEIeH B TabauIe 13
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Tabmuna 13 - CocTaB (oHIa OLIECHOYHBIX CPEICTB AJIS IPOMEKYTOUHOM aTTecTaluu

Bun npomeXyro4HOH aTTecTanuu [IpuMepHBIN NTepedYeHb OLICHOYHBIX

CPEJICTB

3aueT

Crucok BOIIPOCOB.

10.2. TlepeyeHb KOMIIETEHIIMI, OTHOCSAIMXCS K AWCHHMIUIMHE, W STanbl UX (QOpMHpPOBaHHS B
IpoIiecce OCBOCHHS 00pa30BaTEIIbHON TPOrpaMMbl TIPUBEICHBI B TabwIe 14.

Tabmuna 14 — IlepeyeHb KOMIETEHIIMH C yKa3aHHEM JTanoB WX (GOPMHPOBAHHUS B IIpoIlECcCe
OCBOCHHS 00pa30BaTEIBHON MPOTPAMMBI

Homep

cemecTpa

Oranbl GOpMUPOBAHUSI KOMIIETEHIINH 110
JTMCUHMIUIMHAM/TIPAKTHKaM B riporiecce ocBoeHust OI1

OK-2 «nageHne KOMIETEHIIUAMHU [[EHHOCTHO-CMBICIIOBON OpHEHTallUuH (MOHWMaHHE IIEHHOCTU
KYJIbTYpbI, HayKH, TPOU3BO/ICTBA, PALIMOHAILHOTO MOTPEOICHUS )»

1 DKoJIOTHS

3 dunocodus

4 Kynberyponorus

7 Teopernyeckre OCHOBBI 3aIlMTHl OKPYKAIOILEH CpeJibl
8 VYrpasnenue TexHochepHOi 6€30MacHOCThIO

OK-7 «BnaneHue KyabTypoil 0€30MaCHOCTU M PUCKOPUEHTUPOBAHHBIM MBILIUIEHUEM, IIPU KOTOPOM
BOIIPOCHl OE30MaCHOCTH W COXPAHEHHMS OKPYXKaloIed Cpelpl pacCMaTpUBAIOTCA B KadeCTBE

BaKHEUIIMX MMPpUOPUTECTOB B )KU3HHU U ACATCIIbHOCTU

6 Be3omnacHOCTE KU3HEAEATENEHOCTH
6 Hoxconorus
7 TeopeTndeckre OCHOBBI 3alMTHI OKPYXKAIOLIEH Cpezbl

[1K-19 «c1ocoGHOCTh OpUEHTUPOBATHCSI B OCHOBHBIX MPo01eMax TeXHOC(HEepHOH 0e30MacHOCTH

7

TeOpeTI/I‘{eCKI/IC OCHOBBI 3allIMThI OKPY)KaIOH_Ieﬁ CpCabl

8

VYrpasnenue TexHocPepHON 6€30IMaCHOCTHIO

10.3. B xauecTBe KpUTEpUEB OLICHKA YPOBHS COPMUPOBAHHOCTH (OCBOEHHS) y OOYy4arOIMXCS
KOMITETEHLIMI IPUMEHSETCS HIKajla MOJIYJIbHO—PEUTUHIOBOM cucTeMbl yHHBepcuTeTa. B Tabnuie
15 mnpencraBnena 100—0amnpHass W 4-0auibHas IIKajdbl JUIS  OLICHKH CPOPMHUPOBAHHOCTH

KOMIIETEHIU.

Tabnuua 15 —Kpurepuu onieHku ypoBHs cGOPMHUPOBAHHOCTH KOMIIETEHIIUH

Ol1leHKA KOMIIETEHIINHU

100-
OayubHast
[IK1a

4-0ayueHast
KU1

XapakrepycTika CQOPMUPOBAHHBIX KOMITETEHIIMI

85<K <100

OTIIMYHO»
(GAYTCHO»

- oOydJaronmiicss TIIyOOKO W BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
Marepuai;

- YBEpEHHO, JIOTUYHO, TIOCIIEIOBATEIFHO U TPAMOTHO €T0 U3JIaraeT;

- ONUPAACh HA 3HAHMSI OCHOBHOM U JIONOJIHUTEIBHOW JHUTEPATypBhl,
TECHO NPUBS3bIBAECT YCBOCHHbBIE HAYYHBIE MIOJOXKEHUS C IPAKTHUECKON
JIeSITeIIbHOCTBIO HaIlpaBJICHUS;

- yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

- JIenacT BBIBOABI M 000OIICHHS;

- cBOOOJTHO BJIA/ICET CUCTEMOM CIIeUaTn3uPOBAHHBIX TOHATHI.
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70<K<s84

- o0yJaronmicst TBEpJ0 YCBOMJI MPOTPaMMHBIM MaTeprall, TpaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHIL;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- yBSISBIBaeT YCBOGHHBIG 3HAHHUA C HpaKFI/I‘{eCKOﬁ ACATCIIBHOCTBHO
HaIlpaBJICHUS,

apryMeHTUPYET HAyYHBIE [TOJ0KECHUS;

JIeJIaeT BBIBOJLI U 0000IICHNS;

BJIQJICET CUCTEMOMW CIIEMATU3UPOBAHHBIX TOHATHI.

(XOpOLIO»
<Ga4YTCHO»

55<K <69

00YyYarOIMICST YyCBOMJI TOJBKO OCHOBHOM MPOTPaMMHBIA MaTepHal,
MO CYIIECTBY H3NaraeT €ro, Onupasch Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPATYPHIL;

«YIOBJIETBO- | - JOIyCKAaeT HECYIIECTBEHHbIC OUMOKA U HETOYHOCTH;

PUTCIIEHO» - HUCHBITBIBACT 3aTPYAHCHHA B IPAKTUYCCKOM IPHUMCHCHUU 3HAHUU
<GAYTCHO» HaIpaBJICHH A,

- cmabo apryMeHTHpPYeT HaydHBIC TTOJIOKEHUS;

3aTpyaHseTcs B GOpMyJIHPOBAHUHN BHIBOJOB U 0000INCHUI;

- YaCTHYHO BJIQJICET CHCTEMOH CIIeIIMATN3UPOBAHHBIX IIOHSATHH.

- oOyyaronmiics He YCBOWJ 3HAUUTEIBHOW 4YacTH MPOTPAMMHOTO

marepuana,

(HCYIIOBIICTBO | -  JIOMYCKAeT  CYIIECTBEHHBIE ONMOKM W  HETOYHOCTH TIPH
PUTEIIBHO» | paCCMOTPEHUH TPOOJIeM B KOHKPETHOM HAIpPaBJICHHH;

(HE 3a4YTCHO» - UCIIBITBIBACT TPYAHOCTHU B IMPAKTUYCCKOM NPUMCHCHHUHN 3HAHWUU

- HE MOKET apTyMEHTHPOBATh HAyYHBIE TTOJIOKCHHUS

- He GOopMYIIHPYET BHIBOJIOB U 0OOOIICHUH.

10.4. TunoBbie KOHTPOJIBHBIC 3aJaHUSI UM HHBIC MATEPUAIBL:
1. Bonpocsl (3a1aun) aj1st 3k3aMeHa (Tabsuna 16)

Ta6muma 16 — Borpock! (3agaun) s SK3aMeHa

Ne i/t

[lepeuenp BOpoCOB (3a/1a4) IS SK3aMEeHa

VY4eOHBIM MJIaHOM He TIPEIYCMOTPEHO

2. Boripocs! (3amaun) s 3adera / mudepeHnimpoBanHoro 3auera (tadbmuma 17)

Tabmuma 17 — Boripocs! (3amaun) muist 3avera / mudip. 3auera

Nen/m | Ilepeuenp BompocoB (3a1au) s 3auera / 1udpepeHIIpOBaHHOTO 3aueTa

1 X03scTBEHHAS IEATEILHOCTD U €€ BO3ACUCTBUE Ha DKOCUCTEMEI. KOMITJIEKCHBIH
MOJIXO/T K OI[CHKE BO3ICHCTBUSI HA OKPYKAIOIIIYIO Cpey.

2 Huddy3snonnoe ypaBHeHHE U (HAKTOPHI, OMPEACIISIONHE IBUKEHUE aTMOChHEpHI.

3 OcHoBHBIE cpe/ibl U 00BEKTHI 3arps3HeHus. [ 100anbHOoe, perHoHaIbHOE U MECTHOE
3arpsi3HEHNE.

4 CyxoannabaTuieckuil rpaJueHT U TemrepaTypHble nHBepcuu. Llukinonnueckue
SBJICHUSL.

5 CaHuTapHO-TUTHEHUYECKOE HOPMUPOBAHUE 3arPsA3HEHUS aHTPOIIOIKOCUCTEM U OLIEHKA

KadyecTBa >ku3HU. OleHKa KOMILIEKCHOTO BO3/IEHCTBUS TEPPUTOPUAIIBHO-
MIPOU3BOJICTBEHHOI'O KOMILJIEKCA.
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6 Anpbeno ¥ KIMMAaTHYeCKue U3MEHEHUS B TopoiaX. 3aKOHOMEPHOCTH PacpOCTpaHEeHHS
3arpsi3HSIOLMX BEILECTB B aJBEKTMBHOM, KOHBEKTUBHOM U TypOyJIEHTHOH 30HaX.

7 TepMonnHaMUYECKHE aCTEKThI 3arPsI3HEHHS] M OUMCTKH BBIOPOCOB U COPOCOB.
CBo0OoHast HEPIUs ¥ SHTPOIHMS CMEIIeHUs. DHepreTnyeckast 3(ppeKTuBHOCTD
OYHUCTKH U KaueCTBO OOBEKTOB.

8 Kpurepuii Peiinonbaca s armocgepsl, kputepuit Puuapacona. 3aBucumoctb
kod(punrenta TypoyneHTHOM quddy3rn ot BeIcOTH. Oceqanue adpo30ei.

9 [IpaBuno ¢a3. Yrunusauus, 1eOHUPOBAHUE U 00E3BPEKUBAHNE OTXO/I0B.
DKOJIOTHYECKasl OLIEHKA METOJIOB MepepaboTKU 0TX010B. MaoOTX0AHbIE TEXHOIOTUH.

10 3arpsisHeHHE aTMOC(EpPbI OT JIMHEWHBIX, IIOJBUKHBIX, TUIOCKUX M TOYEYHBIX
HUCTOYHUKOB. OmacHasi CKOpoCTh BETpa.

11 Paznoxenune n buorpanchopmariys 3arps3HIIONMX BEIIECTB. BiusiHue CBOWCTB CpeIbl.

12 Mertopl 3aMTHl aTMOc(epbl OT 3arps3HeHui. OUncTKa ra30BbIX BHIOPOCOB OT MBUIN U
aspo3sosiei. OcaguTenbHble KaMephl U ITUKIOHBI.

13 buoreoxumuueckue HUKIbI: KHCIOPO/IA, YIIIEPOA, a30Ta, CEPBI, BIUSIHUE
TOKCUKaHTOB. PacrpezeneHne KOHIIEHTPALMi 1 MUTPALUs 3aTPS3HSIONMX BEILECTB.

14 KouTtpons 3arpssaenus atmocgepsl. ['ocynapcTBeHHas ciry»k6a MOHUTOPHHTA
okpyxaroiei cpeabl. CaHUTapHO-TUTHEHUYECKU W M MHCTIEKIIMOHHBIN 1
HKOJIOTMYECKUH KOHTPOJIb 3arpsi3HEHUS OKPYXKAIOLIEH Cpesibl.

15 I'mob6ansHoe 3arpsizaenune armochepsl. [Ipodiemsr o30Ha.

16 Ouncrka ra3oB B ckpyoOepax u 6apOoTaxHBIX KOJIOHHaX. [IpuMmeHeHue GpuiabTpoB U
AIEKTPOGUIIBTPOB.

17 Bonansie pecypest Poccuu. OcnoBHBIE moTpeOuTenyu Bobl. KadecTBeHHbIE U
KOJIMYECTBEHHBIE U3MEHEHUS BOJHBIX PECYPCOB 10 BIUSHUE X031 CTBEHHOM
JIeSITETbHOCTH.

18 Cucrembl abCOpOLIMOHHOM OYMCTKU Ta30BBIX CMECei. YpaBHEHUE
TEeII0MacconepeHoca.

19 WHTerpanbHble TOKAa3aTeIN KauecTBa BOJIBI M 3arPSIBHEHHOCTH BOJ10eMOB. IloazemHbIe
BOJIbI U MX CBS3b C NOBEPXHOCTHBIMH BOJIaMHU.

20 OuncTka BBIOPOCOB OT KUCIOT ¥ OCHOBaHUU. [loromenne okcru10B cepbl U a30Ta.

21 Posie MupoBoro okeana B 6uocdepe. VICTOUHMKM U BU/IbI 3arps3HEHUs BOJ MOpEl 1
OKeaHOB. BinusiHue 3arps3HSIONMX BEIECTB HA )KU3HEIESATEIbHOCTh MOPCKUX
OpraHU3MOB.

22 Paznenenue rerepodasubix cucreM. OTcTauBaHUE U LEHTPOOEKHOE pasJieieHHe

(THAPOIUKIIOHBI ¥ ICHTPUDYTH ).
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23 CoBpeMeHHOEe COCTOSIHHE 3arPsI3BHEHHOCTH BOJI OKeaHa. MoenupoBaHue
pacrpe/eneHust 3arpsi3HeHN i B OKeaHe. 3arpsisHeHue BHYTPEHHUX MOpEH.

24 PearenTHas ouncTka ra30BBIX cMeceil. PeareHTHas o4rcTKa BEIOPOCOB OT OKCHJIOB
a3oTa u cepbl. KuHeTHKa XMMHUYECKUX PEaKIUii B TTOTOKE.

25 OxpaHa BOIHBIX 00BEKTOB OT UCTOIICHHS. [[pOorHo3upoBaHNe KauecTBa BOAHBIX
pecypcoB. OxpaHa MaJIbIX peK.

26 MeTtonb! KaTaiuTHYecKoro noxkuranus. J{uddy3snonHas u kuaeTudyeckas o0IacTH.

27 Ouncrka BbIOpocoB TOLL 1 MycOpOCKHUTAIOIIMX 3aBOJIOB.

28 AncopO1ius napoB U ra3oB. Tumsl copOeHTOB, MexaHu3M copOiuu. [loBepxHocTHas 1
KanuJuIsipHas copOLusL.

29 CaHuTapHO-TUTMEHNYECKHE TTOKA3aTENN U HOPMATUBBI KAUeCTBA TUTHEBOM BO/JIBI.
[TuTheBOE BOJOCHAOKEHUE.

30 Ou4KCTKa CTOYHBIX BOJ OT aHHOHOB U TSDKENBIX METAIIIOB. METO/IbI KOArymsiuu 1
QITOKYIISAII Y.

31 I'maponornueckue Gakropsl GOPMHUPOBAHUS KaUeCTBA MTOBEPXHOCTHBIX BOI.
Krnaccuduxkanus BoJjoeMoB U BOJOTOKOB. BiusHue METEOPOIOTHYECKUX U
TUPAaBINYECKIX XapakTepucTuk. OTpeneneHne JOmMyCTHMOTO KOJTHYeCTBa
cOpachIBaeMbIX BOJ.

32 OuncTKa TPOU3BOJICTBEHHBIX U OBITOBBIX CTOYHBIX BOJ. XUMHYECKOE H
AIIEKTPOXUMHUYECKOE OCaKACHUE. BiusHIEe CBONHCTB CpeIbl.

33 KoHTpons 3arpsi3HeHNs] TOBEPXHOCTHBIX, GUIBTPAIIMOHHBIX M CTOYHBIX BOJ. BrusHue
METEOPOJOTHYECKUX U THIPABINYECKUX YCIOBUM.

34 Pasnenenue pactBopoB. Dkcrpakuus. AncopOmus. MemOpaHHBIE METOIBI.

35 HcTounrky 1 BUIBI 3aTps3HEHUST BOJ MOPE M OKeaHOB. BiusiHuE 3arps3HAIOMMX
BEIIECTB Ha )KU3HEIEATEIBHOCTh MOPCKIUX OPTaHM3MOB.

36 Paznenenue pactBopoB. OOpaTHBIN 0OCMOC U yAbTpauIbTpaus. DIEKTPOAUATIHI3.

37 [TpaBumno ¢a3. Yrunuzamus, 1enNOHUPOBAHNE U 00E3BPEIKNBAHUE OTXOOB.
DKOJIOTHYECKasl OLIEHKAa METOJI0B MepepadOTKH OTXO/0B.

38 Paznenenne pactBopoB. oHHBINM 00MeH. MUKPOOHOJIOTHYECKAs OYHCTKA.

39 TepMoMHaMUYECKUE aCIEKThI 3arpsA3HEHMS U OYMCTKU BHIOPOCOB U COPOCOB.
CBoOonHas SHEPTHS U SHTPONUS CMEIIeHHS. DHepreTuyeckas dPheKTHBHOCTh
OYHUCTKH U KaueCTBO OOBEKTOB.

40 Anporenku u meraHTeHku. Ounctka ot CITAB.
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3. TeMbl W 3amaHue Uil BBIMOTHEHUS] KypcOBOW pabOTHl / BBIMOJHEHHS KypCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuma 18 — IlpumepHBI MepedeHb TeM JUISl BBITTOJTHEHUS KypcOBOW pPabOTHI / BBHITIOIHEHHUS

KypCOBOIO IIPOEKTa

[TpumepHBIil epeyeHb TeM IS BBIIOJIHEHHS KypCOBOM pabOThI / BHITTOTHEHUS
KypCOBOTO IpPOEKTa

Ne i/t

VY4yeOHBIM MJIaHOM He IPEIYCMOTPEHO

4. Bonpochl [yTsl TPOBEACHUS MPOMEKYTOUHON aTTecTalliy pU TecTHpoBanuu (Tadsuia 19)

Tabmmma 19 — [IpuMepHBIiA TepevYeHb BOIIPOCOB JIJIS TECTOB

Ne n/m [IpuMmepHBIH ITEpedeHb BOIPOCOB I TECTOB

Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO

5. KoHTpobHbIE U TIPAKTHYECKHE 3aa4k / 3aaHus 1o auciurinae (tabmuma 20)
Ta6ymma 20 — [IpuMepHBIiA TepeYeHb KOHTPOIBHBIX U TPAKTHYSCKUX 3a7a4 / 3aJaHu i

Ne i/m [TpumepHBIi mepedeHb KOHTPOJIBHBIX U TPAKTHYECKUX 33/1a4 / 3aJaHH

3

KI' U3BCCTH, co,uepxcameﬁ 80 % TUAPOKCHU A KaJIbI[HA. PaccuuraliTe KMCIIOTHOCTDH BOJbI

1 Ha neitrpanu3zamuio 100 M° BOJBI C KHCIOTHOCTBIO 7 MMOJIB/T H3pacxofoBaHo 32,378

2 Kakue 13 HOHOB, COZIepIKAIMXCS B BOJIC, BBI3BIBAIOT IICIIOYHOCTb: Nat - 80,5 mr/m, Kt
- 19,5 mr/m, HCO3- - 152,5 mr/m, SO42' - 142 mr/n, HSiO™3 - 38,5 mr/a? PaccunTaiite

mMCJI0OYHOCTH BOJBI.

3 B Boze conepxutcst 24 Mr/n cynb(QUT-uOHOB, 45 MI/n KapOoHAT-MOHOB, 19 MI/n
CHJIMKAaT-UOHOB. PaccunTaiiTe OOIIyIO IEIOYHOCTh BOMBI.

4 KucnorHocts Bob! BeI3bIBaeTCs PochopHON KUCIOTON U cocTaBisieT 10 MMOIIB/.
Cxonpko motpedyetcst 80% m3BecTH IS MOaHON HelTpam3auu 200 M3 BOJIBI?
5 B BOJy ¢ HCXO/IHO# MIENOYHOCTHIO 2,5 MMOJIB/J TIOCTYITHII CTOK, COAepKaimii345 mr/i
kapOoHara kaymms. Kak usmenunach menounocts Boabl? Ckonbko HCl HY)XHO B34Th
i 6 i 200 M3Bozm1?
JUTSL HEMTpalin3aiiiy U30bITOYHON IETIOYHOCTH MBO/IbI?
6 B 10,6 r pactBopa conepxkutcs 0,401 r canuiniioBoil KUCIOThI, pACTBOPEHHOM B

ATUJIOBOM CIIUPTE. DTOT pacTBOP KUIIUT Npu Temriepatype Ha 0,337 Bblie
TeMIepaTypbl KUIIEHUSI YUCTOTO CIIMPTA YUCTOTO cnupTa. MoJeKyasipHOe MOBbILICHUE
TeMIIepaTypsl KUIIEHUs 3TUI0BOro cnupra 1,19. Onpenennte MOJEKynspHy0 Maccy
CIMIMJIOBON KUCJIOTBHI.

7 TeMrieparypa KUIIEHHUs UUCTOTO cepoyriepoaa paBHa 46,2 °C. PactBop, conepxanmii

0,217 r cepsl B 19,18 1 cepoyrepona, kunut rpu T=46,3 °C. DO0ynuocCKomuYecKas

KOHCTaHTa cepoyriiepojia paBHa 2,37. CKoJIbKO aTOMOB COJIEPKUTCSL B MOJICKYJIE CEpBl,
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pactBopeHHOi B CSo?

Bonubiii pactBop, cogepxaumii 5,18 r pactBopeHHoro Bemectsa B 155,18 r pactBopa,

o
3amep3aer npu - 1,39 C. Berunciute MOJICKYISIPHYIO MacCy PacTBOPEHHOTO BEIIECTBA.

o
Kpuockonunyeckass moctostHHas Bosibl paBHa 1,86 C.

OI[I/IH rpaMm CHUJIMKArejid UMCCT aKTUBHYIO IJIOIA/Ib IMOBCPXHOCTHU, PABHYIO

465 M2.CKONBKO MOJIEKyZT Opoma morsomaercs 1 M2 momau MMOBEPXHOCTHU

aacopOenTa, ecinu 10 T cumuKaresss MOTYT afcopOMpoBaTh 5 1076 kr Oopoma?

10

[Tnomans moBEpXHOCTH 1076 M3 aKTUBUPOBAHHOTO yriist paBHa 1600 M2. Kakoii 06beM

aMMHaKa MOTYT aJicopOHpoBath 25. 10'6 M3 AKTUBUPOBAHHOTIO YIJISl, €CJIU MPUHSTH,UYTO
BCS TOBEPXHOCTH IMOJTHOCTHIO MOKPHITA MOHOMOJICKYJIIPHBIM CIIOEM aMMHaKa?
VY CII0BHO MOKHO CUMTATh, YTO IONEPEYHOE cedeHne Mouekyinsl NH3 npencrasuser

co0oi1 KBasipaT ¢ JUIMHON CTOPOHBI 2.10-10 M, U UTO IIPY TTOJHOM 3aII0JIHEHUH
MMOBEPXHOCTU COCETHUE MOJIEKYIIBI KacaroTCsl APYr Apyra.

11

Temora ajcopOIIMK aMMHaKa Ha MEITKOpa3ApoOIeHHON Menu paBHa 29,3 kJK/MOITb.
Kakoit 06beM amMMuaka OTJIOTHIIA MEIb, €CIIU MPH TOM BBIIETHIOCH 158,6 Kk
TEIJIOTHI?

12

B 1000 r Bons! pactBopeHo 68,4 r caxapa (M=342). Beruncnure gaBieHue napa 3Toro
pactBopa nipu 373 K. PaccunTaiite Temneparypy KulleHUs €ro, eClid TerioTa

MCIapeHus BOJbI PY TeMIepaType KUIeHus paBHa 2256,7- 103I[>K/I<r.

13

(e}
IIpu ancopOuuu 2,8 r Kucaopoia akTuBUpoBaHHBIM yriieM nipu 60 K Beiaensercs
1,36 x>k TernoTel. BeraucauTe TEMI0TY aIcOpOIMU KUCIOPO/ia Ha yIie.

14

ITpu oxucinennn NH3 Ha NIaTHHOBOM KaTaau3aTope ObLIO MOIYYEHO B TEYEHHE CYTOK
1440 xr HNO3. lng okucaenus 6bu10 ucnonab3oBano 0,064 xr karanuzaropa.

PaccunTaiitTe akTMBHOCTB KaTtanu3aTopa

15

3a 12 4 6bu10 cuHTe3upoBano 45000 xr NH3. O6bem HCIIoIb30BaHHOIO KaTalu3aTopa

1,2 M3, Ornpenenure NporU3BOAUTEIBLHOCTD KaTAIN3aTOPA.

16

Haiinute o6bem katanusaropa mist cuaTeza NH3, ecnu mpou3BoAMTEIEHOCTD
ycranoBkr 5000 M3 ammuaka B yac. [Ipou3BOAMTENIBHOCTD UCT OJIB3YEMOTO

katanmu3aropa 2000 Kr/(M3 .T).

17

1 rpaMM cunMKaresnsi HMEET TOBEPXHOCTh, paBHYIO 465 M3, CKOJBKO MOJIEKYZT Opoma

2

moryIomaeT 1 cM4 mMOBEPXHOCTH afcopOeHTa mpu afacopomuu Ha 10 T cumukaresns 5 mMr

Oopoma?

18

O6mwem razoobpazHoro azora Vi npu 1,04 . 105 H/M2 (760 mm prt. cT.) 1 273 K,

HEOOXOIMMBIN JIJISl TOKPBITUS 00pa3iia CUITMKAresiss MOHOMOJICKYJIIPHBIM CIIOEM,
129 mn/r. BeruucnuTe miuoma s MOBEPXHOCTH CUITMKATelIs, €CJIM MOJIEKyJa a30Ta
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3aHMMaeT miromaas 16,2 .10'10 M2.

10.5. Metoaudeckne MarepHalibl, OMPEICISIONIE MPOIEAyPhl OICHUBAHUS 3HAHWH, YMEHUH,
HaBBIKOB U / WJIM OMBITA JESITEIbHOCTH, XapaKTePHU3YIOUMX dTarnbl (OPMUPOBAHUS KOMIIETCHIIUH,
conepxarcs B [lonoxkenusix «O TeKyllleM KOHTPOJE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu
ctynentoB ['YAIL, oOywaronmmxcs mo mporpamMmam BbICIIETO oOpa3oBaHus» U «O MOIYJIbHO-
PEHTHHTOBOM CHCTEME OICHKH KadyecTBa yueOHO# paboThl cTyeHTOB B 'Y AIDY.
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11. MeToan4yeckne ykazaHus JAJs 00y4aHOMUXCH M0 OCBOECHUIO TUCHHUIIJINHBI

Llenpr0 AMCUMIUIMHEI SABIISICTCS — MOJy4eHHUE CTYJCHTaMU HEOOXOAMMBIX 3HAHUH O BIUSHUU
IPOM3BOJICTBEHHOM JEATEIBHOCTH M OTXOJOB NOTpeOIeHUs HA MPUPOJHBIE OOBEKTHI, arpapHbIe

KOMIIJICKCBHI 1 Ha 31I0POBLC YCIIOBCKA, YMeHI/Iﬁ 1 HaBBIKOB B 00J1aCTH 3alM ThI 0pr>Kanu1eI?1 CpCabl.

MeToauyeckue yKazaHus AJs 00y4aronmXxcsi 10 0CBOCHMIO JIEKIIMOHHOI0 MaTepuaJjia

OCHOBHOE Ha3Ha4YeHHUE JIEKIMOHHOIO MaTepHajla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe M sICHOE M3JIOKEeHUEe ydeOHOoro marepuaia. HazHaueHue cOBpeMEHHOM JIEKIIUU B paMKax
JUCHUIUIMHBL HE B TOM, YTOOBI MOJMY4YUTh BCIO HMHQOpPMALMIO MO TEeMe, a B OCBOCHUU
(byHIaMEHTAJIBHBIX MTPOOJIEM TUCIUIUIMHBI, METOJIOB HAyYHOTO MO3HAHMS, HOBEHIIMX JOCTHKEHUH
HAaydHOW  Mblcmu. B ydeOHOM  mpoliecce  JIEKUHMS — BBINONHSET  METOIOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U HHPOpMAMOHHYI0 (yHKUMH. JleKius packpbIBaeT MOHSTUWHBIM armapaT
KOHKpPETHOM oO0nacTu 3HaHUsA, €€ MpoOJeMbl, JaeT IeIbHOE MpEeJICTaBlIeHUE O AWCLHUILINHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCLHUIIIIMHAMH.

[TnaHupyemble pe3ylnbTaThl IPH OCBOCHUH O00yJaronmMcs JEKIIMOHHOTO MaTepuania:

— TIOJIyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHWUH, YPOBEHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAHOBKOM K KKJI0M KOHKPETHOM TEME;

— IIOJIy4E€HHUE OIbITa TBOPUECKOH pabOThl COBMECTHO C MpPENojaBaTeseM;

— pasBUTHE  NpPOQECCHOHAIbHO—JENIOBBIX  KayecTB, JIIOOBU K  TpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOIO MBILUICHHUS.

— TOsIBJIEHHE HEOOXOAMMOTO HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETIbHON paboTHI;

— TIOJyYEHHE 3HAaHUU O COBPEMEHHOM YPOBHE Pa3BUTHUs HAYKA M TEXHHKH U O IIPOTHO3E
UX Pa3BUTHUS Ha ONMKaiIme Tobl;

— HAy4yuTCs METOAMYecKH o0pabaThlBaTh Marepuan (BBLACIATH IVIaBHBIE MBICIU U
MOJIO’KEHU S, TPUXOJAUTH K KOHKPETHBIM BBIBOJIAM, IIOBTOPATH UX B PA3TUUYHBIX (OPMYIHPOBKAX);

— TOJy4EHHE TOYHOIO MOHUMAaHUS BCeX HEOOXOIMMbIX TEPMUHOB U TTOHSTHM.

JlekunMoHHBIM  MaTepuan  MOXET  CONPOBOXKAATbCS  JEMOHCTpAallMed  ClIalloB U
UCIIOJIb30BAHUEM  pA3aTOYHOIO MaTepuana Ipud IPOBEAECHUM KOPOTKHUX JUCKycCHl 00
0COOEHHOCTSIX NPUMEHEHHU S OTAEIbHBIX TEMATHK 110 TUCLUIUIMHE.

Cr1pyKTypa npeaocraBieHus JIEKIMOHHOIO MaTeprana:

—  BJEKTPOHHBIN KOHCIEKT JICKIIUA;

— Ipe3eHTAlMOHHBINA MaTepual,

MeToanyeckue yka3zanusi 1Js 00y4aIOLMXCs 10 YYACTHIO B Ce MUHAPAxX

CeMuHap — oMH U3 Hauboyee CIOKHBIX U B TO K€ BpeMs IMJIOJOTBOPHBIX BUIOB ((hopMm)
BY30BCKOI'O 06yqu1/I$[ U BocnuTanus. B YCIIOBH SIX BBLICHIEH IIKOJIEI CCMHHApP — OAWH M3 BHIOB
MPAKTUYECKUX 3aHATUH, MPOBOIAMMBIX TOJ PYKOBOJCTBOM IPEIOAaBATENs], BEIYIEro HaydHBIC
HCCIICAOBAHUA IO TCMATUKC CECMHUHAPa U ABJIAKOUICTOCA 3HATOKOM HaHHOﬁ Hp06HeMBI HJIK OTpaciin
HAy4HOIo 3HaHHuA. CGMI/IHap npeaHasHavyacTCda JIsd yFJ'IY6J'I€HHOFO HU3Yy4YCHHUA IUCHUIIJIMHBI M
OBJIAZICHUSI METOJIOJIOTHEH MPUMEHHUTEIBHO K OCOOCHHOCTSM HW3y4aeMOW OTpaciii Hayku. [lpu
HU3YYCHHUHN JUCHUINIMHBI CCMUHAP ABJISICTCA HC IIPOCTO BUAOM MPAKTUYICCKUX SaHSITI/Iﬁ, a, Hapdaay €
JIEKITMEH, OCHOBHOM (OpMOIi yueOHOTO TpoIiecca.

OCHOBHO 11ENTBIO TSI OOYYAOIIETOCs SIBIIICTCS CUCTEMAaTU3aIUsl U 0000IIEHUE 3HAHUM T10
u3ydaeMor Teme, paszzieny, GopMUpOBaHUE yMEHUS paboOTaTh C JOMOJHUTEIHPHBIMA MCTOYHUKAMU
I/IH(l)OpMaIII/II/I, COIMOCTAaBJIATh M CpPaBHUBATH TOYKHM 3pPCHUA, KOHCIICKTUPOBATH IPOYHUTAHHOC,
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BBICKA3bIBaTh CBOIO TOYKY 3pEHHUsS U T.. B COOTBETCTBMM C BeAyllled IUJAKTUUYECKOW LIEJIbIO
COACPIKAHNECM CCMUHAPCKUX 3aHATUH SIBIISIOTCS Y3JIOBEIC, HaH6onee TPYAHBIC IJId TIOHUMAaHUA U
YCBOGHHMSI TEMBbI, pas3fenbl aucuuiiuHbl. Crnenudukoi maHHOW (QOpPMBI 3aHATHH  SBISETCS
COBMECTHas paboTa MmpernoaBareist 1 00ydarolerocsi Haj pelieHueM MOCTaBIeHHON MpOoOieMBbl, a
IMOHUCK BCPHOI'0O OTBCTAa CTPOUTCA HA OCHOBC UYCPCAOBAHUA I/IHI[PIBPII[YEUIBHOﬁ U KOJUICKTUBHOU
JEeSITETbHOCTH.

[Ipy MOArOTOBKE K CEMUHAPCKOMY 3aHSITUIO MO TeME MPOCIYIIAHHON JEKIIUH HE0OX0IUMO
O3HAaKOMUTBHCS C IJIAHOM €r0 MPOBEAEHUS, C JIMTEPATYpOil U HaydHBIMH MYOJIMKALMSAMHU IO TEME
ceMHHapa.

MeToauyeckue yKa3aHus AJdsi OOyYalOIMXCH M0 NPOXOKACHUI0 MNPaKTHYeCKHX
3aHATHH

[lpakTueckoe 3aHSATHE SBJSIETCS OJHOM W3 OCHOBHBIX (JOPM OpraHM3ally y4eOHOTO
mporiecca, 3aKIOYaOIICHCs B BBHIMIOJHEHUH OOYYArOIIMMUCS O] PYKOBOJICTBOM IPEIOIaBaTelIs
KOMIIJIEKCa Y4eOHBIX 3aJlaHWil C IIeNhI0 YCBOCHHS HAYYHO-TEOPETHUYECKHX OCHOB YdeOHOMH
JUCHUIIIINHBI, HpHOGpeTeHI/Iﬂ YMGHI/Iﬁ U HAaBBIKOB, OIIbITa TBOp‘ICCKOfI JCATCIBbHOCTU.

[lenpl0 MPAKTHYECKOTO 3aHSTUS JUIsI OOYdYalolerocs sIBISIETCS MPUBUTHE OOydaroIeMcs
YMEHUU U HaBBIKOB MTPAKTUYECKOU JACSATEIBHOCTH M0 U3y4a€MOM TUCIUTIIIMHE.

[Tnanupyembie pe3yiabTaThl IPU OCBOCHUH 00YJarOIIEMCsl TPAKTUYECKUX 3aHSATHI:

— 3aKpeIvieHHWe, YIIyOJeHHe, pacHMpeHue | JeTanu3alus 3HAaHUH TpH  peIleHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  MO3HABATEIBbHBIX  CIIOCOOHOCTEH,  CAMOCTOSITENIBHOCTH  MBILUICHUS,
TBOPYECKOW aKTUBHOCTH;;

— OBJIAJICHME HOBBIMM METOJJaMM M METOJUKAMU H3Yy4eHHMsS] KOHKPETHOM ydeOHOM
JVCLMIINHBL

— BbIPa0OTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICIECHHSI TOJY4EHHBIX 3HAHUM A7
BBIIIOJIHEHUS 3aJaHUH;

— o0ecrneyeHne palMOHATIBHOIO COYETaHUs KOJJIEKTUBHOW W MHIMBHAYAIBHOW (GopM
0o0y4eHHsl.

@yHKIMU NPAKTUYECKUX 3aHATHMN:

— TI03HaBaTeNbHas;

—  pa3BHBAOLIRAS;

— BOCIIUTATEJIbHAs.

[To xapakrepy BBINOJHSIEMBIX OOYYAIONMMCS 33JaHUN 10 MPAKTHYECKHUM 3aHATUAM
MIO/Ipa3ACIAIOTCS Ha:

—  O3HAaKOMMTEJbHBIE, IPOBOJUMBIE C LIEJIBIO 3aKPENJICHUS] U KOHKPETU3AUU U3y4EHHOIO
TEOPETUYECKOI0 MaTepuaa;

— aHAJIUTHUYECKHE, CTABSIME CBOCH IEIbI0 MOJyYeHHE HOBOW HH(OpMAIluM Ha OCHOBE
(dopMaTn30BaHHBIX METOJIOB;

— TBOpYECKUE, CBSI3aHHBIE C MOJYYEHHEM HOBOM HHMOPMALMHU IYTEM CaMOCTOSTENHHO
BBIOPAaHHBIX MTOIX0/I0B K PEIICHHIO 3a7ay.

@opMBbl OpraHM3allMd NPAKTUYECKUX 3aHSITUW ONPENENA0TCI B COOTBETCTBHUU CO
cenuUYecKUMi OCOOCHHOCTSIMU Yy4eOHOM IUCHUIUIMHBL M LeasiMu oOydeHus. OHH MoOryT
MPOBOJUTHCS:

— B MHTEPAaKTUBHOU (hopMme (pelieHre CUTYallMOHHBIX 33/1a4, 3aHATHS 10 MOJIETUPOBAHUIO
pEabHBIX YCIOBUM, JEJIOBBIE UIPbl, HUIPOBOE IPOEKTUPOBAHHWE, HMUTALHOHHBIC 3aHATHS,
BBIC3/IHbIC 3aHATUS B OpraHu3auuu (IPeANpusATHS), NenoBas ydeOHas Wrpa, poseBas HIpa,
NICHXOJIOTHYECKU I TPEHUHT, KeiiC, MO3rOBO IITYpM, TPYIIIOBBIC TUCKYCCHH );
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— B HE HMHTEPAKTUBHOH (opMme (BBIOJIHEHUE YNPAKHEHUW, pelleHWe TUIIOBBIX 3aiad,
pelIeHNe CUTYallMOHHBIX 3a/1a4 U JAPYroe).
Meronuka npoBeAeHUs MPAKTUUECKOTO 3aHATUS MOXKET OBITh PA3IMYHOM, IPH 3TOM Ba)KHO

JOCTHUIKCHUC O6HI€I71 O JUCHUITIIINHBI.

TpeOoBaHUA K NMPOBeEAeHUIO MPAKTHYECKUX 3aHATHI

Jlnst mpoxoskIeHUsI Kypca MPaKTUUECKUX 3aHSITUH CTYIEHT JOJKEH:

- OBHAKOMUTLCH C IJIAHOM MPOBCACHUA KaXXA0I'0 3aHATHUA,

- mepel KaKABIM 3aHATHEM H3y4aTh TEOPETUUYECKHI MaTrepuan, HEOOXOAMMBIA s
BBITIOJIHEHUSI MPEAYCMOTPEHHBIX IIJIAHOM 33/IaHUM, aHAIU3UPOBAaTh HCCIEIyeMble MPOOJIeMbl U
TOTOBUTH BOIIPOCHI 11O TEMEC 3aHATUA,

- B YCTAaHOBJIEHHbIE CPOKH BBIMOJHATh HWHJMBUyaJIbHbIE MPAKTUUYECKHE 3aJaHUS U
y4acTBOBaTh B JUCKYCCUSIX U KOJJIEKTUBHOM pPEIICHUH MOCTABJICHHBIX 3aj1ad,

- CJIEZIOBATh XOJIy YIPaBJIsIEMOM AUCKYCCUU M YKa3aHHSAM IPeroaBaTels.

[TpakTrueckue 3aHATHS IPOBOJATCSA B COOTBETCTBUU C MPUBEICHHBIM HUXKE MIJIAHOM.
IIpakmuuyeckoe saumsmue Nel. Kputepuit PeliHonbiaca st atmocdepsl, KpuTepuit
Puuapacona.

1. O3zHakomieHHE C OCHOBHBIMHU ONPEACICHUIMU.

2. IlpexacraBieHue NOKIAJOB O 3aBUCUMOCTH Kod(puumeHta TypOyneHTHON nuddy3un ot
BBICOTBI, OCEJTAHUHU a3PO30JIEH.

3. Paccmorpenue auddy3snoHHOTO ypaBHEHUS U (DAKTOPOB, OMPEICISIONMX JIBUKECHUE
aTMocQephl.

4. Pemenue 3ajau.

Ilpakxmuueckoe 3anamue Ne2. Knaccudukanusi 3arps3HEHUH M OCHOBHBIX IIPOIIECCOB
OYHCTKH.

1. OsnakomieHue ¢ PU3NYECKUMH CBOWCTBAMH a3p0O30JeH.

2. llpeacraBieHue [AOKIAAOB O MbUICYIABIMBAIONMY ammaparax, (U3uueckoil
XAMHYECKOH  abcopOrum  (xeMocopOIusi), MeToJaXx MW CHCTeMaX OYHUCTKA OT
ra3000pa3HbIX BHIOPOCOB.

3. PaccmoTpenue BOmpocoB O paBHOBECHHU INpU abCOpOLIMH, pABHOBECHH MEXAy (hazamu
OCHOBHBIE 3aKOHBI: 3aKOH | eHpu, 3akoH JlanbToHa.

4. Pemenue 3anad.

Ilpakxmuueckoe sansmue Ne3. T'uaposnornyeckue ¢akropsl (GOPMHUPOBAHHUS KauyecTBa
HIOBEPXHOCTHBIX BO/I.
1. O3snakomyeHHE C KIaccupUKaIueil BOJOEMOB M BOJOTOKOB.
2. llpeacraBieHue [JOKIAJOB O BIUSHUM METEOPOJOTMYECKUX H THAPABIMYECKUX
XapaKTepPUCTUK..
3. OmpexeneHne JOMYCTHMOTO KOJMYECTBA COPACBIBAEMBIX BO/I.
4. Pemenwue 3a/1a4 110 OYUCTKE MTPOU3BOJICTBEHHBIX H OBITOBBIX CTOYHBIX BO/I.

Ipakmuueckoe 3ansamue Nod. XuMUUeCKOE U DJICKTPOXUMHUYECKOE OCAKIICHHUE.

1. O3zHakomjieHUE C BJIHMSHUEM CBOWCTB CpEJbl, KOHTPOJEM 3arpsi3HECHHS TOBEPXHOCTHBIX,
(UIBTPAIMOHHBIX M CTOYHBIX BOJ, BIUSHUEM METEOPOJIOTUUYECKUX U THUJIPABIHYCCKUX
YCIIOBUH.
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[IpencraBnenue AOKIAAOB O IOJATOTOBKE MHUTHEBOM BOMBI, (DM3UUECKUX U (PU3UKO-
XUMHUYECKUX CI0c00aX, O CAHUTAPHO-TUTUEHNYECKUX [T0KA3aTEeIIsAX.
Pemenue 3amau: pacyér XuMHUUYECKUX PeareHToB, pacueT pH.

IIpakmuueckoe 3ausmue NoS. OuncTka BBIOPOCOB OT KMCJIOT U OCHOBAHHH.

1.

O3HaKkOMJICHHE C pEareHTHOH OYMCTKOH BBIOPOCOB OT OKCHIOB a30Ta U Cephl,
KUHETUKOM XUMHUYECKUX PEAKLUH B IIOTOKE.

IIpencraBieHne JOKIaN0B O MOKPBIY METOAX OYMCTKU ITPOMBIIUICHHBIX a30B.
Pemenue 3anay.

HpaKmuquKoe 3anamue No6. OUncTKa CTOUYHBIX BOJ OT aHMOHOB M TSXKCJIBIX MCTAJIJIOB.

1.
2.

O3HaKOMJICHHE C OCHOBHBIMH OIPEICIICHUSIMHU.

[lpencraBienne JMOKIAAOB O METOJAAX KOATYISIUU U (IOKYISIUU, TEPMUUYECKUX
METO/IaX OUMCTKU CTOYHBIX BOJ, KPUCTAJUIM3ALMU, A€30/I0PALUH.

Pemenue 3amay.

Ilpakmuueckoe 3anamue No'7. 3alTa OT MOHU3UPYIOLMX U3ITy4EHUH .

1.

O3HakOMJIIEHHE C OCHOBHBIMH OIPCACIICHUAMMU FaMMa-I/IBHy‘ICHI/Ie, 3alTra  OT
ANIEKTPOMATHUTHBIX TMOJEH W W3NydeHUH, 30HAa WHAYKUWU (OMMKHSISA 30HA), 30HA
nHTEpQepeHIINN, 30Ha COOCTBEHHO M3TyYeHUS (nanbHsis 30Ha), [1J1Y.

[IpencraBienue M0KIaI0B O 3anMTe paboTaronmx U Hacenenus or MU PY.

Pemenne 3anau: onenka Bo3aeiicteust IMU PY Ha yenoBexa.
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MeToauyeckue yKazaHusi I O0OYYAKONMXCH IO MPOXOKIACHUK CAMOCTOSTEIbLHOM
padoThI

B Xoie BBIMONHEHUSI CaMOCTOSITENBbHOM pPabOThI, OOyJalOUMiACs BBIMOJIHSAET paboTy IO
33JIaHUI0 W TIPH METOIUYECKOM PYKOBOJCTBE IperojaBareis, HO 0e3 ero HemocpeIcTBEHHOTO
y9acTHSI.

Jis oOyuaronmxcss 1o 3a04HOM  (opme oOydeHus, camocTosiTeldbHas padoTa MOXKET
BKIIIOYATh B c€0s1 KOHTPOJIBHYIO PaboTYy.

B mporecce BBIMOTHEHHUS CAMOCTOSTENIBHOM paboThl, y oOydaromerocs (OpMHpPYETCs
1enecoodpa3Hoe IIaHUPOBaHUE Pabovero BpeMeHU, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HABbIKM B YCBOCHHMH M CUCTEMAaTH3aIllMU IPHOOpETaeMbIX 3HaHUH, 00ecrieuBaeT BHICOKUN YPOBEHb
YCIIEBAEMOCTH B TIEPUOJ OOYUSHH S, TOMOTAET TOJIYYUTh HABBIKU TTOBBIMICHHS MTPO(ECCHOHATBHOTO
YPOBHSL

MeTtoaudyeckumu MaTepuaIamH, HaIpaBJISIONIMU CaMOCTOSITENIbHYI0O  paloTy
00yJaronmxcst SBIISTFOTCS:

—  y4e0HO-MEeTOMYECKUI MaTepral 1o AUCIUTIIINHE;

MeToanyeckue peKOMEHJAIUMH II0 COCTABJIECHHI0O KOHCIEKTAa IO CAMOCTOATEJILHOM
pabore
1. BuumarenbHO npounTaiiTe TEKCT. YTOYHUTE B CIIPABOYHOM JIMTEpaType HEMOHATHBIE CIIOBA.
I[pu 3anucu He 3a0yAbTE BRIHECTH CIIPABOYHBIEC JAHHBIE HA MOJISI KOHCIIEKTA.
2. Beimenure riaBHOE, COCTaBbTE IUIAH.
Kpatko chopmynupyiiTe OCHOBHBIE NTOJ0XKEHHS TEKCTa, OTMEThTE apryMEHTALMI0 aBTOpA.
4. 3aKkoHCHEKTUpPYHTE MaTepuai, YeTKO Cleqys MyHKTaM IuiaHa. [lpu KoHCIEeKTHpOoBaHUU

w

CTapalTech BBIPA3UTh MBICIb CBOMMH CIIOBaMH. 3alIMCH CIEAYET BECTH YETKO, SICHO.

5. I'pamoTHO 3amuceiBaiiTe nuTathl. LlUTUpyd, yduThIBaiiTe JTaKOHMYHOCTh, 3HAYMMOCTb

MBICIIH.

B TexcTe KOHCHEKTa KenaTelnbHO NMPUBOAUTH HE TOJIBKO TE3UCHBIE MOJIOKEHUS, HO U KX
nokazarenbcTBa. [Ipu odopmieHHM KOHCHEKTa HEOOXOAMMO CTPEMHUThCS K E€MKOCTH KaXKAOTo
npeulokeHus. MpbICIn  aBTOpa KHHUIM CIIEAyeT U3jaratb KpaTko, 3a00TACh O CTUJE U
BBIPA3UTEIBHOCTH HAIMCAaHHOTO. YMCIIO JONOJHUTENIBHBIX JIEMEHTOB KOHCIIEKTa JOJDKHO OBITh
JOTUYECKd  OOOCHOBAHHBIM,  3alMCH  JOJDKHBI  pACHpeAesITbCsl B OMpPEIeTICHHOU
IIOCJIEIOBATEIBHOCTH, OTBEYAIOLIECH JIOTUYECKON CTPYKType MpousBefcHus. [ yrouyHeHus u
JIONOJIHEHU S HEOOXOAUMO OCTaBJIATH MOJIS.

MeToauueckue YyKazaHusi JAJs1 O0Oy4alOIMXCS IO MPOXO0KACHHUI0 IPOMEKYTOYHOM
aTTecTauuu

[Ipomexyrounas aTTecTalus o0y4Jaronmxcs npeaycMaTpuBaeT OLICHUBAHUE
MPOMEXYTOYHBIX M OKOHYATENIbHBIX PE3ylbTaTOB OOydeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceost:

— 3adeT — 3TO0 (opMa OLEHKH 3HAHWH, MOJYyIEHHBIX OOYyJaloUWMMCs B XOJ€ H3y4eHUs
y4eOHOI MUCHUILIMHBI B I[E€JIOM WUIIM MPOMEXKYTOUHas (IO OKOHYaHUM CEMeCcTpa) OL[eHKA 3HAHHI
O6yanOIlIPIMCSI IO OTACIIBHBIM pa3acjiaM AUCHUIIIINHBIL C aTTeCTaLII/IOHHOI\/'I OHGHKOfI <Ga4uTCHO» UJIN

HEC 3a4TCHO».
HOI[FOTOBKa CTYACHTOB K 3a4€Ty BKIIIOYACT:

- CamocTosTeNbHYI0 padOTy B TEUEHHE CEMECTpa.
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- HemocpencTBeHHYIO MOATOTOBKA B THU, IPEIIIICCTBYIOIIME 3a4ETy.
- IloaroToBKy K OTBETY Ha BOIIPOCHI.

1. TloaroToBKy K 3adeTy IienecooOpa3sHO HaYMHATH C IJIAHHUPOBAHUS W 10A00pa
HOPMAaTUBHO-TIPABOBBIX HMCTOYHUKOB M JuTeparypsl. [Ipexkae Bcero, ciemyer
BHUMATENIbHO TMEepeyuTaTh y4eOHYIO MpOrpaMMy W MPOrpaMMHBIE BOMPOCHI IS
IMOATOTOBKHU K 3a4CTy, 4TOOBI BBIJACIIUTH U3 HUX HAMMCHEC 3HAKOMBIC. I[anee JOJIZKEH
CIIeZIOBaTh OTall MOBTOPEHUS BCETO IMPOTrpaMMHOro Matepuana. Ha sty paboty
1enaecoo0pa3Ho OTBECTH OOJBIIYI0 4acTh BpeMeHU. CIenyonpM 3TarnoM SBIsSeTCs
CaMOKOHTPOJIb 3HAHUS HW3y4CHHOTO MaTepHalia, KOTOPBIA 3aKTI0YacTCs B YCTHBIX
OTBCTAaxX Ha IPOrpaMMHBIC BOIIPOCHI, BBIHOCMMBLIC Ha 3a4CT. Te3ucsl OTBETOB Ha
HanboJee CIOKHBIE BOMPOCHI JKENATETBHO 32K CaTh.

2. Jlutepatrypa Ass MOATOTOBKU K 3a4eTy OOBIYHO PEKOMEHAYETCs IMperofaBaTelieM.
JUig monaHOTHl y4eOHOM HMHGpOpMalUM U €€ CpaBHEHHUs JIydllle MCIO0JIb30BaTh HE
MeHee IBYX yueOHHKOB (YueOHBIX mocoOuit). CTyIeHT caM BIIpaBe MPH ICPKUBATHCS
m000# M3 MPENCTaBICHHBIX B yYeOHHKaX TOUCK 3pEHUS MO CIOPHOU mpobieme (B
TOM 4YHCJI€ OTIMYHOM OT MO3MIIMU MPENoJaBaTes), HO PU YCIOBUU JOCTATOYHOM
HaydHOH aprymeHtanuu. HauOonee onTHUMambHBI Ui TOATOTOBKM K 3a4eTy
y4eOHUKH U ydeOHBIE TOCOOUsI, peKOMEHI0BaHHbIe MUHUCTEPCTBOM 00pa30BaHUs U
HayKu.

3. OCHOBHBIM HCTOYHHUKOM TIOJTOTOBKM K 3auUeTy SIBISETCS KOHCIEKT. Y4YeOHBIN
MaTepuan JaeTcs B CHCTEMAaTH3UPOBAHHOM BHJE, OCHOBHBIE €ro IMOJOKCHUS
NEeTaTU3UPYIOTCS, MOAKPEIUISIIOTCS COBPEMEHHBIMM (AaKTaMU U HOPMATHUBHOMN
nHpopmarueii, KOTOpble B CHJIy HOBHU3HBI, BO3MOXHO, €II¢ HE BOIUIM B
OHYGJII/IKOBaHHBIe II€YaTHbIEC HUCTOYHUKHU. HpaBI/I.HBHO COCTABJICHHBIA KOHCIICKT
COJIEPKUT TOT ONTUMAIbHBIA 00BeM MHGOPMAIMHM, HA OCHOBE KOTOPOTO CTYAEHT
CMOJKET MPEJCTAaBUTH ce0e BeCh yIeOHBIM MaTepual.

4. CnenyeT TOYHO 3allOMUHATh TEPMUHBI U KaTETOPUHU, TIOCKOJIBKY B UX ONPEIECIECHUIX
coliepKaTcsl TMPHU3HAKA, MO3BOJISIIOIME YACHUTH UX CYINIHOCTh U OTJIIMYUTH 3TH
IMOHATHUSA OT JIPYIUX.

Jus 6onee >(pdeKTHBHOTO MOHUMAHHUS MPOTPAMMHOTO MaTepHaja IOJIE3HO OOIAThCS C
npenoAaaBaTciieM Ha I'PYHITIOBBIX U HHAWBHUAYAJIbHBIX KOHCYJIbTAIUAX.

CucremMa OILIGHOK TIpU TPOBEACHUU ITPOMEKYTOUHOW aTTECTAI[MH OCYIIECTBIISCTCS B
cooTBeTcTBUM C TpeboBaHusmu llomoxennit «O TeKylmeM KOHTPOJE YCIEBAEMOCTH H
MPOMEXYTOUHOU aTTectauu cTyaeHToB ['YAIL, oOyudatonmxcss Mo mporpammbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEHTUHTOBOM CHCTEME OIIEHKM KauecTBa Yy4eOHON paloThl
ctyaeHToB B 'Y AIDy.
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