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Conep:xanue

Henu, 3agaun 1 MiIaHUPyeMbIe PE3yJIbTaThl 00YUEHUS 110 TUCIUILINHE
MecTo AMCUUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON TPOTrPaMMBI
CrpykTypa 1 cofep>KaHue TUCHUTLTAHBI

Bunel yueOHOI pabOThI U TPYA0EMKOCTh

TeMaTudeckuil riaH U3y4eHHs JUCUUTUIMHBI

Coneprxanue TUCHUTLTAHBI

Tematuka ceMUHAPCKUX/TPAKTUYECKUX U Ta00PaTOPHBIX 3aHATUN
Tematuka KypcOBBIX MPOEKTOB (KypCOBBIX padoT)
Y4eOHo-MeToan4YecKoe U HH(HOpMaLMOHHOE 00ecrieueHre
Hopmatushubie nokymentsl u I'OCThI

OcHoBHas nuTepaTypa

JlomoHUTENbHAS TUTEpATypa

DNeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI

JIuneH3noHHoe u CBO60,I[HO pacapocTpaHdaACMOC IIPOrpaMMHOC obecrieyeHne
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K ocHOBHEIM OeJIsIM OCBOCHUA AU CLIUITIINHBI «BOZ[OOTBGZ[GHI/IG U OYHCTKA CTOYHBIX BOI»
CJIEZYET OTHECTH CIIEAYIOIIHNE:

— MOJIy4yeHHUE 3HAaHUH 0 COBPEMEHHBIX IPOLIECCAX U allapaToB OUUCTKU CTOYHBIX BOJ;

— U3y4eHHE OCOOEHHOCTEH OYMCTKM CTOYHBIX BOJ PA3JIMYHOTO COCTaBa, yCIOBHUSAM, Ha
OCHOBE€ H3BCCTHBIX MECTO/0B, TEXHOJOTHH 1 KOHCTPYKLII/II?I 3KO3aIHHTHOfI TEXHUKHU.

K ocHOBHEIM 3aJadyaM OCBOCHHA AUCIUITIIMHBI ((BOI[OOTBGI[GHI/IG 1 OYHCTKA CTOYHBIX BOI»
CJIelyeT OTHECTH:

— OCBOEHHE METOJOJIONHH, aHaJIu3a U BBIOOPA M3BECTHBIX YCTPOMCTB, CUCTEM M METOA0B
3aIIMTHI YEJIOBEKA U OKPYKAIOLIEN Cpellbl OT OIACHOCTEM;

O6y‘I€HI/I€ 10 AUCLUIIIINHE ((BOI[OOTBGI[GHI/IG M OUYMUCTKA CTOYHBIX BOJ) HAIIPABJICHO Ha
(dopmMHpoBaHUe Y 00yJaIOLIUXCS CISIYIOIUX KOMIIETEHLIUH:

Koa v HamMeHoBaHMe KOMIIeTeHIIUHA

NHauKaTopbl JOCTHKEHUS
KOMIIETEHIIMHU

OIIK-1. CocoGeH y4nThIBaTh COBPEMEHHBIC
TEHICHIINH PA3BUTHUS TEXHUKH U TEXHOJIOTHIA
B 00J1acTH TeXHOC(EPHOU OE3011aCHOCTH,
M3MEPUTEIBbHOU U BBIYUCIUTENIBHON TEXHUKH,
UH(OPMAIMOHHBIX TEXHOJIOTHH MPH
pEIICHUH TUTIOBBIX 33/1a4 B 00JIacTH
npohecCuoHaNBHOM NeSTeNbHOCTH,
CBSI3aHHOM C 3alIUTON OKpY>Karollel cpebl U

NOIIK-1.1. YMmeet npuMeHsTH
COOTBETCTBYIOIINN (PU3UKO-MaTEMATHICCKHIA
anmapar Ipu peleHuu npodecCHOHaTbHBIX
3a1a4

NOIIK-1.2. YMeeT npuMeHSATh
METO/Ibl aHaJIN3a U MOJEJIMPOBAHUS,
TEOPETHUYECKOT0 U 3KCIEPUMEHTAIBHOTO
UCCJIEIOBAHUS IIPU PELIEHUH

obecrieuenreM 0€30ITaCHOCTH YEJIOBEKA;

HpO(l)eCCI/IOHaJ'ILHBIX 3aJga4

2. MecTO TUCHUIUINHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrPaMMbI

JuctunnuHna «BogooTBeaeHHEe M OYHCTKA CTOYHBIX BOA» OTHOCHTCA K YHCIY Y4eOHBIX
TUCIUILINH 00s3aTenbHoM yacTu broka 1 «/{ucuunmuasl (MOIyn)» U BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy HOJrOTOBKU OaKalaBpOB.

DTa aucUUIUIMHA cBsi3aHa co cienytomumu aucturummHaMu OOIL: «Pusukay, «Xumusy,
«Okonorus», «OCHOBBI NPO(PECCHOHATBHON JAeSITeNbHOCTH», «I[IpOMBIIITIEHHAs HKOJIOTHS»,
«O11eHKa BO3JICHCTBUS HAa OKPYKAIOLIYIO CPEIY».

3. CTpykTypa u coaep:kanue TUCHUIINHbBI
OO6mast TPyIOEMKOCTh JUCHUIUIMHBI COCTaBJsieT 4 3adeTHble €IuHULb, T.. 144
aKaJeMHYECKHX Jaca.
3.1 Bwuasl yueOHo# padoThbI U TPYA0EMKOCTH
3.1.1. Ounas ¢popma o0ydeHUS
Ne . KouauuecTBo CemecTpnl
Buj yueOHoi padoTsl
n/n 4acoB 7
1 AyIUTOpPHBbIC 32AHATUSA 72 72
B Tom uucre:
1.1 | Jlekumm 36 36
1.2 | CemuHapckue/mpakTHIECKUE 3aHITUS 36 36
1.3 | JIaGopatopHbIe 3aHTHS
2 | CamocTosiTesqibHAs padoTa 72 72
B Tom uucie:




2.1 | KypcoBoii npoekr na na
3 IIpome:xxyToUuHasi aTTecTALMSA
3auvet/nud.3aueT/7K3aMeH IK3aMeEH 3K3aMEH
HTroro 144 144
3.2 TemaruvecKuil IVIaH U3Y4YeHUS JUCHMUILIMHBI
(o popmam 0OydeHus)
3.2.1. Ounas ¢popma 00ydeHUs
TpyroemkocTs, yac
Ayautopnasi paboTa =
o E o] ¢ o5 | S E
3 = | £ s/ 2| E=| 88
Ne Pa3nennbl/TemMmbl Q = = 2 & = £ S| 8¢
n/n AHCHMILINHBI a 5 2o 2 § %5 8 2 Z =
= O g E R X = 2|0 E
= o 2
o
1 Tema 1. CoctaB u cBolicTBa 14 4 2 8
CTOYHBIX BOJI.
2 Tema 2. Mexanuueckas 18 4 6 8
OYKCTKA CTOYHBIX BOJI.
3 Tema 3. OyncTKka CTOYHOH BOIBI 14 4 2 8
OCaXKICHUEM.
4 Tewma 4. OuncTKa CTOYHBIX 18 4 6 8
BOJI B I10JI€ LICHTPOOEKHBIX CHJL.
5 Tema 5. Ouncrka CTOYHOMN 16 4 4 8
BOJIbI (PHIIETPOBAHUEM.
6 Tema 6. Du3HKO-XxUMHYe- 14 4 2 8
CKHE METOIBI OYHUCTKH CTOYHBIX
BOJI.
7 Tema 7. Tepmuueckue me- 18 4 6 8
TOJIbI OUUCTKH.
8 Tema 8. buosornyeckue MeTOIBI 18 4 6 8
OYKMCTKH CTOYHBIX BOJI.
9 Tema 9. O6paboTtka, o6e33apa- 14 4 2 8
KMBAHUE M YTHIIU3AIHSI OCAIKOB
CTOYHBIX BOJI.
Hroro | 144 36 36 72

3.3

Conep:xkanue Q1M CHUININHBI

Tema 1. CocTaB ¥ CBOMCTBA CTOYHBIX BO/I.

CocraB u CBOIMCTBA CTOYHBIX BO. CDOpMI/IpOBaHI/Ie coCTaBa CTOYHBIX BOA. CaHI/ITapHO—

XMMHUUYECKHE MOKa3aTeIM CTOYHBIX BOJ. MeTOibl OUUCTKH CTOUYHBIX BOJI. Pa3pa60TKa n

000CHOBAHHE TEXHOJIOTHYECKUX CXEM OYMCTKH CTOYHBIX BOJI. T€XHOIOTUYECKHE CXEMbI OUUCTKH

CTOYHBIX BOJ.




Tema 2. MexaHu4YeCcKas OUMCTKA CTOYHBIX BO/I.

Mexannyeckast O4MCTKa CTOUYHBIX BOJ. CIOCOOBI M COOPYKEHHSI MEXAaHUYECKON OYUCTKU
CTOYHBIX BOJI. ['py0asi OUMCTKA CTOYHOM BOJIBI: PEIIETKH, PEIIETKU-APOOUITKH.

Tema 3. OunCTKA CTOYHOI BOABI 0CAKIEHHEM.

OuncTKa CTOYHOM BOJBI OCAKICHUEM. TeopeTnyeckue OCHOBBI ocaxkaeHus. [leckomoBku:
YCTPOMCTBO, MPUHLUIT paOOTHI. TUIIBI OTCTOMHUKOB: YCTPOUCTBO, MPUHIUN paboThl. O61acTh
npuMeHeHus. [ opu30HTaNbHbIC, BEPTUKAIBHBIC, PaINaIbHBIE OTCTOMHUKH.

Tema 4. O4HCTKa CTOYHBIX BOJ B 10JI€ IEHTPOOEKHBIX CHJI.

OuncTKa CTOYHBIX BOJ B MMOJIE IIEHTPOOSKHBIX cuil. [I[puMeHsiemble ammapaThl U UX
KOHCTPYKIIUH.

Tema S. O4ucTKa CTOYHOM BOABI PUJILTPOBAHHEM.

OuncTka cTOYHOU BOJBI PrIIbTpOBaHUEM. TeopeTUUecKre OCHOBBI OUYMCTKH BOJIbI
dbunbrpoBanuem. Ontumuzaius pexkuma QuiibTpoBanus. GuneTpyromie MaTepuaibl. Buabt
¢bunbTpoB. CKopsIid GUIBTP: YCTPOICTBO U MpUHLUT paboThl. [IpoMbIBKa GUIBTPOB.

Tema 6. DU3NKO-XUMHYECKHE METOIbl OUMCTKH CTOYHBIX BO/I.

OU3NKO-XUMUYECKUE METOBI OUUCTKU CTOYHBIX BoJ. KoarynmupoBaHue 3arpsisHEHUI
cTouHoi Boabl. Kamepsl xmonbeobpazoBanus. DU3NKO-XUMUYECKUE OCHOBBI U CITOCOOBI (hIOTAIIHH.
[TpuHIMI AEHCTBUS U TEOPETUUECKHE OCHOBBI pabOThI (JIIOTAIIMOHHBIX YCTaHOBOK. KoHCTpyKIINS
daoraropoB. PU3UKO-XMMHUYECKHUE OCHOBBI ITporiecca ajcopouuu. CTaTudecKkas U JuHAMUYeCKast
agcopoums. AncopOunoHHbIe anmapaTsl. MeTobl perenepanuu aacopoenToB. Ousmnko-
XAMHYECKHE OCHOBBI HOHHOT'O 0OMeHa. Y CTaHOBKH HOHHOI'O OOMeEHa.

Tema 7. TepMuyeckue MeTOAbI OUUCTKH.

KonnenrpupoBanne MUHEpPAITM30BAHHBIX CTOYHBIX BOJ. TE€PMOOKUCITUTEIbHBIC METO/IbI
00€3BpEKMUBAHUS KUJIKUX OTXOJIOB.

Tema 8. Buosornueckue MeToabl OUYMCTKH CTOYHBIX BO.

Buosornueckre MeTOIbI OYHMCTKH CTOYHBIX BOJ. COCTaB aKTUBHOI'O Mila U OMOIUIEHKHU.
3aBUCHMOCTB CKOPOCTH OHMOJIOTHYECKON OYUCTKH OT Pa3IMYHBIX (pakTopoB. buoxuMmuueckuit
MoKa3aTeslb. ASPOTCHKH U OMO(PUIBTPHI.

Tema 9. O0paboTka, 00e33apakuBaHMe U YTHIH3ALHUA 0CAIKOB CTOYHBIX BO/I.

O06paboTka, o0e33apakiBaHUe U YTUIH3AIUSI OCAJAKOB CTOYHBIX BoJI. COCTaB U CBOMCTBA
0CaJIKOB CTOYHBIX BOJ. COOPYKCHHSI ISl CTAOMIIN3AINN OCAIKa B aHAIPOOHBIX YCIOBUSIX.
AdpobHbBIe cTabmm3aTopbl. O0E3BOKMBAHKE 0CATKOB HA MIIOBBIX TUIOIIAIKAX. TepMudeckas
CYIIIKa 0CaJKOB CTOYHBIX BOJA. CoKMTaHMe OCaJAKOB CTOUYHBIX BO/I.

34 TemaTuka CeMHHAPCKHX/NIPAKTUYECKHX 3aHATHI

3.4.1. CemuHapCcKue/MPaKTUICCKUE 3aHATHS

1. Ocob6enHocTu pa3pabOTKH TEXHOJOTHYECKUX CXEM OYMCTKH POMBIIIICHHBIX
CTOYHBIX BOJ.

2. Pacuer ropu3oHTaNnbHOrO0 OTCTOMHUKA.

3. Pacuer u npoexTupoBaHNE OCBETIIMTEIICH.

4. Konctpykuus ¢ioTatopoB U UX pacyer.

5. Pacuer runponukiiona.

6. OcHOBHOE ypaBHEHUE (PUIBTPOBAHUS Yepe3 CIoN 3epHUCTOM 3arpy3ku. Pacuer

ckoporo ¢uibTpa. Pacuer pacnpenenuTebHOM CUCTEMBI CKOPBIX (DUITBTPOB.



7. Pacuer xamep xsmonbeo0pa3oBaHusl.
8. Pa3paboTka TEXHOJIOTHYECKUX CXEM IKCTPAKIUH.
9. Pa3paboTka TEXHOJIOTMYECKUX CXEM OMOIOTUYECKOM OUUCTKH.

3.5 TemaTuka KypCcOBbIX IPOEKTOB (KYpCOBBIX padoT)

1. OCHOBHBIEC METO/IbI OYMCTKHU MPOMBIILICHHBIX K CTOYHBIX BO/I.

2 OcoOeHHOCTH OYUCTKHU He(hTeCoIepIKaIiuX CTOUYHBIX BO/I.

3 Crioco0bI pereHepanuu CKOphIX (UILTPOB.

4 PearenTHast pereHepanus 3epHUCTHIX GHUIBTPYIOIINX MAaTEPHAIIOB.
5. CriocoObl yTUIIM3AIMKA OCAJIKOB CTOYHBIX BOJI.

6 OcobenHocT MEMOpaHHBIX METOJIOB OYMCTKU CTOYHBIX BO/I.

7 OumncTKa CTOYHBIX BOJ F'AJIbBAHUYECKOTO IIPOU3BOICTBA.

8 OumncTKa CTOYHBIX BOJ HEPTEImepepadOTKH.

9. OCHOBHBIE METO/Ibl OMPEICIICHUSI COCTaBa CTOYHBIX BOJI.

10. OuncTtKa BOJIbl TO CHHTETUYECKHUX MOBEPXHOCTHO-aKTUBHBIX BEILIECTB.

11. Y nanenue u3 BOAbI MECTUITUAO0B, TEPOUIIHIOB, UXTHOIUIOB U JPYTHX BEIICCTB.
12. Panuanmonnoe ynydiieHne KayecTBa BOAbI.

13. OuncTka BOJBI OT PAIMOAKTHUBHBIX BEIIECTB.

14. JI0OYHCTKA CTOYHBIX BOJ ISl TEXHUYECKOTO BOJIOCHA0KCHHUS.

15. O060poTHOE BOIOCHA0KEHUE AaBTO3AIPABOYHBIX CTAHITUH.

4, YuebHO-MeTOAMYECKOEe M HHPOPMAIIMOHHOE 00ecIieYeHne

4.1 HopmatuBHbie 1okyMeHThI 1 'OCThI

1. CanlluH 2.1.3684-21 "CanutapHo-31H11€MHOJIOTUYECKHUE TPEOOBAHUS K COACPIKAHUIO
TEPPUTOPUI TOPOJICKHX H CEINbCKUX MOCENECHUH, K BOIHBIM 00BEKTaM, MUTHEBOM BOJIE U TUTHEBOMY
BOJIOCHAOKEHUIO, aTMOC(EPHOMY BO3AYXY, IOYBAM, JKUAJIBIM MTOMEIIEHUSM, SKCIUTyaTalluH
MIPOM3BOJICTBEHHBIX, OOIIECTBEHHBIX MTOMEIICHHM, OpraHU3aI[MU U IIPOBEICHUIO0 CAHUTAPHO-
POTHBOAHIEMHYECKUX (MTPO(YHUITAKTHYECKIX ) MEPOTTPUATHI .

URL :https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf

2. Cnpasounuxu H/IT:

URL:https://www.gost.ru/portal/gost/home/activity/NDT

4.2  OcHoBHas JiUTEpaTypa

1. Bertomkun, A.I'. OCHOBBI HHKEHEPHOI 3aIIUTHI OKpYkatoriei cpenbl / A.I'. Betoku.
— 2-e m3x. uctp. u gom. — Mocksa ; Bomorna : Madpa-Umxenepus, 2016. — 456 c. : ui., Tadu.,
cxeM. — Pexxum nocryna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=444182



https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://www.gost.ru/portal/gost/home/activity/NDT
http://biblioclub.ru/index.php?page=book&id=444182

4.3  JlomoJHUTeJbHasi JIMTEpaTypa

1. Ilpoueccsl u anmnapaTsl OMOTEXHOIOIMYECKONH OYMCTKH CTOYHBIX BOJ : yueb.mocobue /
A.B. JIykanus. - M. : YHuBepcutet MammHoctpoenus, 2014. - 244 c. : wi. Pexum nocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

44  DaexkTpoHHbIe 00pa3oBaTesibHbIEC PeCypChbl
D0P ne pa3zpaboTaH.

4.5 JlumeH3MOHHOe M  CBOOOJAHO  pacmpocTpaHseMoe  TPOrpaMMHOe

odecneyeHue
He npenycmotpeHo.

4.6 CoBpemeHHbIe NpodeccHoHAIbHBbIE 0a3bl JAHHBIX U HHGOPMAIIHOHHBIE
CIIPAaBOYHbIE CUCTEMbI

1. KoncynpranT ILinroc
URL: https://www.consultant.ru/
2. UndpopmannonHas cetb «Texakenepr»

URL: https://cntd.ru/

5. MarepuajibHO-TEXHHYECKOe o0ecriedyeHue

[TpoBeneHne mneKUUNA OCYIIECTBISETCS B OOIICYHUBEPCUTETCKUX AayJUTOPHUSIX, T/E IO
BO3MOXXHOCTH MOYKHO THPEJYyCMOTPETh JEMOHCTpalMio (UIbMOB, CIAliJ0B WM HCIOJb30BaTh
pa3natouyHble MaTepuaibl. [IpakTudeckue 3aHATHS C NMPUMEHEHHUEM MYJIbTUMEAMMHBIX CPEICTB
npoBonATcs B ayauTopuu. (OcHallleHa NPOEKTOPOM, KPAaHOM, CTOJaMH, CTYJIbSIMHU, JTOCKOM) .
JlaboparopHbie pabOTBl MPOBOJSATCS B CHEIUAIM3UPOBAHHBIX AyJUTOPHUSAX, OCHAIICHHBIX
1a00paTOPHBIM 000PYAOBAHUEM.

6. MeToauyeckue peKOMeHAAMU

6.1 MerToauyeckne peKOMEHIALUH JJIS IPENOAABATE/IA 10 OPraHU3aluu
00y4eHust

OcHOBHBIM TpeOOBaHUEM K MPEIOIaBAHUIO AUCIUILTUHBI SBJISETCSI TBOPUYECKUH, TPOOIEMHO-
JIMAJIOTOBBIM TOAXO0JI, TO3BOJISIOMIMN TMOBBICUTh MHTEPEC CTYACHTOB K COJACPKAHUIO y4eOHOTO
Marepuaa.

OcHoBHas (hopMa M3ydeHUs W 3aKPEIUICHUS 3HAHWUU IO ATOM JUCHUIUIMHE — JICKIIMOHHAS,
naboparopHas u npaktudeckas. [IpemogaBaTenb JOKEH MOCIEIOBATENbHO BHIYMTATH CTYACHTAM
pAl JEKIUi, B XOAE€ KOTOPBIX CIEIYET COCPEIOTOYWTh BHHUMAHME HaA KIFOYEBBIX MOMEHTAX
KOHKPETHOI0 TEOPETUYECKOr0 MaTepuajlia, a TaKKEe OPraHUu30BaTh IPOBEICHUE IPAKTUYECKUX
3aHATUH TakUM O00pa3oM, YTOOBI AKTHBH3MPOBATH MBIIUICHUE CTYACHTOB, CTUMYJIHPOBATH
CaMOCTOSITEJIbHOE H3BJIICYEHHUE HMU HEOOXOAMMOW HH(POpMAIUMU U3 pPa3IMYHBIX HCTOYHHUKOB,
CPaBHUTEJbHBII aHadu3 METOJOB PELICHUW, COIMNOCTAaBIECHUE IIOJYYEHHBIX PE3yJbTaTOB,
(GOpMyYITHPOBKY U apryMEHTALNIO0 COOCTBEHHBIX B3IJISAZI0B HA MHOTHE CIIOPHBIE TPOOIIEMEI.


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://www.consultant.ru/
https://cntd.ru/
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OcHOBY y4eOHBIX 3aHATHH MO JUCLMIUIMHE COCTaBJAIOT JIeKUMU. B mpouecce oOydenus
CTYJEHTOB HMCIOJIb3YIOTCS pa3jivyuHble BUbl YUEOHBIX 3aHATHH (ayAUTOPHBIX U BHEAYIAUTOPHBIX):
JEKIMH, CEMUHAPCKUE 3aHATHUS, 1a0opaTopHble pabOoThl KOHCYIbTALUU U T.1. Ha nepBoM 3aHsATUM 1O
JAHHOW y4eOHOHM IUCHUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€ H3y4YeHHs,
PacKpbITh MECTO U POJIb AMCLMILIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAYECHHE, TOBECTH IO
CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

IIpy moAroTOBKE K JIEKIMOHHBIM 3aHATHSM I10 Kypcy HEOOXOAMMO MpOoAyMaTh IJIaH €ro
IIPOBE/ICHUS, COJEP)KAHUE BCTYIUTEIBHOM, OCHOBHOM M 3aKJIIOYUTEIBHOM YacTH JICKIWH,
O3HAKOMHUTBCSI C HOBHHKaMH y4YyeOHOM M  METOAMYECKOM JMTeparyphl, MyOIMKalUIMU
IIEPUOJIUYECKON TI€YaTH II0 TE€ME JIEKIMOHHOIO 3aHATHA, OINPENCINTh CPEACTBA MATEPUAIIBHO-
TEXHUYECKOTro 00ECleYeH s JEKIIMOHHOIO 3aHATUS U MOPSIOK MX UCIOJIb30BAHUS B XOJI€ UTCHMS
JIEKIMK. Y TOYHUTB IUIAH IPOBENCHUS MPAKTUYECKOTO 3aHATH 110 TEME JIEKLIUN.

B Xxone nekIMOHHOrO 3aHATUS IMpenojaBaTellb JOJDKEH Ha3BaTh TEMY, YU4e€OHbIE BOINPOCHI,
03HAKOMMWTb CTYACHTOB C IIEPEYHEM OCHOBHOM M JIOIIOJIHUTEIILHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHOM 4acTH JIEKIMH 0OOCHOBAaTh MECTO M POJIb M3y4aeMoil TeMbl B yueOHOH
JUCLHUIIIMHE, PAcKpbITh €€ IPAKTUYECKOEe 3HAdeHHWe. Ecinm uurtaercs HE mepBas JIGKUUsA, TO
HEOOXOIMMO YBSI3aTh €€ TEMY C IPebIAYyILEeH, He HapyIllas JIOTUKU U3JI0kKEeHUs yueOHOro MaTrepuania.
Jlexuuro cieyer HauMHaTh, TOJIBKO YETKO 00O3HAUMB €€ XapakTep, TEMy U KPYI' T€X BOIPOCOB,
KOTOpBbIE B €€ X0Jie OyyT paCCMOTPEHBI.

B ocHOBHOW dYacTM JEKIMM CIEAYeT pacKpbITh CoOJepKaHHE Y4YEOHBIX BOIIPOCOB,
AKIICHTUPOBAaTh BHUMAHHE CTYJCHTOB HAa OCHOBHBIX KaTEropusx, SBICHUAX H Ipoueccax,
OCOOEHHOCTSIX UX MpOTeKaHUsl. PackppIBaTh CyIIHOCTh U COJEP)KAHUE PA3JIMYHBIX TOUYEK 3PEHUS U
Hay4HbIX IIOAXOJOB K OOBACHEHMIO Te€X WIM MHBIX sBIeHMM U npomeccoB. Crenyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TO3HIHUIO IO CIOPHBIM TEOPETUYECKHM BOIPOCAM.
[TpuBoauTe npuMepsl. 3afaBaTh IO XOAy H3JIOKEHUS JIEKIMOHHOIO MaTepHuajla PUTOPHUUYECKHE
BOIIPOCHl U CaMOMy JaBaThb Ha HHMX OTBET. OJTO CHOCOOCTBYET AaKTHUBU3ALMM MBICIUTEIbHON
JESATEIIBHOCTH CTYJEHTOB, IOBBIIIEHUIO MX BHUMAaHUSA M MHTEpEca K MaTepuaily JEKLUUH, €e
cogepxanuto. IIpernonaBaTens JOKEH PyKOBOAUTH pabOTOM CTYAEHTOB IO KOHCIEKTHPOBAHUIO
JEKIIMOHHOIO MaTepHaja, MOJAYepKUBAaTh HEOOXOIMMOCTh OTPAKEHHMsI B KOHCIEKTaX OCHOBHBIX
MIOJIOKEHHUI U3y4aeMOoi TeMbl, 0000 BBIIEISISI KATETOPUUHBIN armapar.

B 3akirounTenbHOM YacTh JIEKIUH HE0OX0IMMO chopMyTupoBaTh OOIINE BBHIBOJBI 110 TEME,
PACKPBIBAIOIIUE COJIEPAKAHNE BCEX BOIIPOCOB, OCTaBIEHHBIX B JIEKIUH. OOBABUTH IJIaH 0YEPEIHOTO
CEMHUHApCKOro WM J1abOpaTOpPHOTO 3aHATHUA, JaTh KpaTKUE PEKOMEHJAlUU I10 MOJArOTOBKE
CTYACHTOB K CeMUHapy WM jabopaTopHoil pabote. OnpeaeauTb MECTO M BpeMsl KOHCYJbTallUU
CTYZICHTaM, TIOXEJIaBIIMM BBICTYIIHTh Ha CEMHUHape C JOKJIAJAaMu U pedepaTamMu 10 aKTyaJbHBIM
BOIIPOCaM 00CYKJaeMOI TEMBI.

Lenb mpakTHYECKHX U TAOOPATOPHBIX 3aHATUN — 00ECTICUUTh KOHTPOJIb YCBOSHHS Y4€OHOTO
MaTepHaia CTyIeHTaMu, PaclIUpeHne U yriyOjaeHue 3HaHU|, OJyYeHHbIX UMY Ha JIEKLIUAX U B X0J1€
camocTosATeNbHOM paboThl. [loBpimeHne 3()(HEeKTUBHOCTH MPAKTUYECKUX 3aHATUH JTOCTUTAETCS
IOCPEJICTBOM CO3/IaHUSI TBOPYECKOM OOCTAHOBKH, pacloiararoleil CTyIEeHTOB K BBICKAa3bIBAHHUIO
COOCTBEHHBIX B3IJISIOB M CYKICHHHA TO OOCYXIAaeMbIM BOIIPOCaM, JKEJIAHHUIO y CTYJCHTOB
nopa0oTaTh y TOCKH IIPU PELICHUH 33/1a4.

[Tocne kaxaoro JEKIUOHHOIO, Ja0OpaTOpHOrO M INPAKTUYECKOro 3aHATHA CIelaTh
COOTBETCTBYIOLIYIO 3allMCh B KypHAJIaX ydeTa IOCEIIAEMOCTH 3aHATHM CTYJIECHTAMHM, BBIICHUTBH Y
CTapoCT y4e€OHBIX I'PYII IPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHUAX. [IpOBOAUTH rpynmnoBbie U
VHJVBHIyaJIbHbIE KOHCYJIBTALIMU CTYACHTOB 110 BOIIPOCAM, BOSHUKAIOIIMM y CTYJEHTOB B XOJ€ MX
HOJArOTOBKHU K TEKYIEH U MPOMEKYTOUHOM aTTeCTalluy 110 y4eOHOH TUCIUIIIMHE, PEKOMEH/I0BATh B
MOMOIIb Y4eOHBIC M JPYTUe MaTEePUaIbl, a TAK)KE CIIPABOYHYIO JINTEPATYPY.

OreHKa BBICTaBIISIETCS MIPENoaBaTeIeM U 00bABISIETCS MIOCIE OTBETA.

IIpenogaBarens, NPUHUMAKOIUN 3a4€T WM JK3aMEH, JIMYHO HECET OTBETCTBEHHOCThH 3a
IIPaBUJILHOCTH BBICTABJICHHS OLICHKHU.
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6.2 Meroanuyeckue yKazaHus 1JI 00y4alOIHUXCS 10 OCBOCHHIO THCHMIIIUHBI

Pa6ota CTYJACHTA HAIIpaBJICHA Ha:

. M3YYCHHE TEOPETUYECKOTO MaTepuaia, MOJArOTOBKA K MPAKTHYCCKHM 3aHATHSAM U
BBINOJIHEHUE TPAKTUICCKUX padbOT

. MMOJITOTOBKA u BEITIOJTHEHUE TECTUPOBAHUS c HCTIOJIb30BAaHUEM
00111e00pa3oBaTeIbHOTO MOpTAalia

. HanucaHue pedepara o NpeasIoKEHHON TemMe

CamocTtosaTenbHas pabdoTa CTYIACHTOB IPEACTaBIsET cOOOW BaxkHeiIee 3BEHO Y4eOHOro
nmporecca, 0e3 TPaBWIBHON OpraHu3alud  KOTOPOro OOydJaromuics HEe MOXET OBITh
BBICOKOKBAIU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOJKEH MOMHHUTbh, YTO HAYMHATH CAMOCTOSITEIBHBIC 3aHSTHUSL CIEIYET C MEPBOTO
CEMECTpa U MPOBOJAUTH UX peryisipHo. OUeHb BaXKHO MPUIIOKUTH MAKCUMYM YCHUIIUHN, BOJIH, YTOObI
3aCTaBHUTH ceOst pabOTaTh C IMOJTHON HATrPYy3KOM C TIEPBOTO JIHSL.

He crnenyer orkinagpiBaTh paboTy Takke H3-3a HEPAOOUEro HACTPOSHUS WM OTCYTCTBUS
BJIOXHOBEeHHS. HacTpoeHHe HY)XHO co37aBaTh camoMy. [loHMMaHue HEOOXOIUMOCTH BBITTOJIHEHUS
paboThI, 3HAHUE IIEJIH, OCMBICIICHHE TTEPCIIEKTUBBI OJIArONPHUATHO BIUSIOT HA HACTPOCHHUE.

Kaxnpiii CTyneHT AOKEeH caM IUIaHUPOBATh CBOIO CaMOCTOSITENIBHYIO paboTy, MCXOAS W3
CBOMX BO3MOKHOCTEW M MPHOPUTETOB. DTO CTUMYIUPYET BBIMIOJIHEHUE PabOThl, co3laeT Oolee
CIIOKOMHYIO 00CTaHOBKY, YTO B UTOT€ MOJIOKUTEIHHO CKa3bIBAETCS Ha YCBOCHUU MaTepHaa.

Baxxno monHee yduectb 00CTOSTENBCTBA CBOEH pabOTHI, YICHUTH, YTO SIBJSETCS TJIABHBIM Ha
JTAHHOM J3Tare, Kakylo IOCJIeI0BaTeIbHOCTh Pa0OThl BHIOpATh, YTOOBI BBHIMOJHUTH €€ JYyYIle U C
HaWMCHBIIIMMHM 3aTPaTaMH BPEMEHHU M SHEPTHUH.

JIiss IIIoIOTBOPHOM pabOThl HEMAJOBaXKHOE 3HAYCHHE HMMEET OOCTAaHOBKA, OpTaHH3AIlUs
pabouero mecta. HyxHO HOOUTHCS, YTOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO MOCTOSIHHBIM.
Pabota Ha MpUBBIYHOM MeCTe JeNiaeT ee OoJee TI0A0TBOPHO. [IpoayKTHBHOCTE pabOTHI 3aBUCHT OT
MPAaBUJIBHOTO 4YepeloBaHUs TpyAa W OTAbIxa. [loaToMy Kakiple yac WJIM JBa CIEAyeT JeNnarhb
nepeppiB Ha 10-15 MuHyT. BbIXOIHBIE THU JIydllle TOCBSTUTH AKTUBHOMY OT/ABIXY, 3aHATHUSIM
CIIOPTOM, MPOTYJIKaMHU Ha CBEXEM BO3IyXe U T.1. Jaxe mepekitoueHre ¢ OJHOTO BHJ1a yMCTBEHHON
paboThl HA APYTOM MOXKET CITY>KUTh AaKTUBHBIM OT/IBIXOM.

CTyleHT JO0/DKeH TOMHHTH, 4YTO B TIpoIecce OOYYCHHS BaXKHEHIIYIO pOJb WIpact
camocrosTeNnbHasa paboTa ¢ kHUroil. Hayuntbcs paboTaTh ¢ KHUTOM — BayKHEHIIas 3a/1a4a CTyACHTA.
be3 aroro HaBbIka OyIeT Ype3BBIYANHO TPYIHO H3y4aTh MPOTPAMMHBINA MaTepHall,  MHOTO BpeMEHU
OyZeT MoTpayeHO HepauuoHalbHO. PaboTa ¢ KHUTON CcKiIagpIBaeTcs W3 yMEHHS MOA00paTh
HEOOXOUMBbIC KHUTH, pa300paThCsi B HHUX, 3aKOHCIICKTHPOBATh, BHIOpATh TJABHOE, YCBOUTH WU
MIPUMEHHUTD Ha IIPAKTHKE.

7. DoH/ OLICHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJIS U OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHus!

Jlo maThl mpoBeaeHUS IPOMEKYTOUHOM aTTEeCTAIlMH CTYACHT JOJIKEH BBIIIOJIHUTH BCE PabOTHI,
PEyCMOTPEHHBIE HACTOSIIEH pabodeid MporpaMMOi TUCITUIUINHEL [lepedeHn 00s3aTebHBIX padoT
1 (hopMa OTYETHOCTHU MPECTaBICHBI B TAOIUIIE.

[lepeuens 00s3aTeNbHBIX PabOT, BBIMOJHAEMBIX B TEUEHHE CEMECTpa IO JAUCLUIUIMHE
«IIpomecchl 1 anmapaTbl OYUCTKHA CTOYHBIX BO)

Bun pa6OTBI d)opMa OTUCTHOCTH U TCKYLICTI'O KOHTPOJIA
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[IpakTnueckue OdopmiieHHbIE BBITIIOJIHEHHbBIE IPAKTUYECKHE pabor,
paboThI MPEyCMOTPSHHBIX padodeld IporpaMMoil JUCIHILIMHBI C OTMETKOM
MPEToIaBaTelNsi O BBHINOJHEHUH, €CJIM BBIOIHEHBI U O(QOPMIICHBI BCE
paboTHI.
Kypcoson [IpencraButs KII 1o BeIOpaHHO TEME € OLIEHKOM NpenojaBaTens
MIPOEKT no pesynbraram npenacrasienus KI1 B popme npesentanmu u Ha
OyMa)KHOM HOCHUTETIE.
TectupoBanue OueHka mpenojaBaresis, €Cau pe3yJbTaT TECTUPOBAHUA 10

mkaie cocrasiisier 6osee 41 %.

7.2

IIIkana U KPpUTEPHH OLICHUBAHUSA Pe3y1bTATOB 00y4eHH s

7.2.1. llIkana oueHuBanus Kypcosoro npoexra (KII)

[IIkana onneHuBaHUsA

Omnucanue

OTJIINYHO

Brinonnens! Bce TpeOoBaHus k Hanucanuto u 3amure KII: o6o3Hauena
npobiemMa W 00OCHOBaHa €€ aKTyaJbHOCTh, IIPOBEICH AaHAJH3
Pa3IMYHBIX TOYEK 3PEHUS Ha PacCMaTPUBAEMYIO IPOOJIeMy M JIOTHYHO
U3JI0KEHAa COOCTBEHHAs IMO3UIHS, CHOPMYIHPOBAHBI BBIBOJBI, TEMa
pacKkpbITa MOJHOCTHIO, BBIICP)KAH 00BEM, COONIOJCHBI TPEOOBAHMS K
BHEIIHEMY O(QOPMIICHHIO, JaHbI TPAaBUIIbHBIE OTBETHI Ha
JOTIOJTHUTEIIHHBIE BOTIPOCHI.

Xopomuio OcnoBuble TpeboBanus kK KII u ero 3amure BBIIOJIHEHBI, HO IPU 3TOM
JOMyIIeHbl HenouéTel. B  dYacTHOCTH, WMEIOTCS HETOYHOCTH B
U3JI0’)KEHUU MaTepuala; OTCYTCTBYET JIOTUYECKas MOCIE0BAaTEIbHOCTD
B CYXKJIEHUSX; He Bblaepkan 00béM KII; numerorcs ymymieHus B
oopMIICHNH; HA TOTIOJHUTEIILHBIC BOTIPOCHI IPH 3aIUTE JaHBI
HETIOTHBIE OTBETHI.

Y 10BIETBOPUTEIBHO Nmerorcst cymiecTBeHHble OTCTyIUieHHsT oT Tpebosanuii k KII. B
YaCTHOCTH, TEMa OCBEIICHA JIMIIb YaCTUYHO; JOMYIICHBI (paKTHIeCKHe
omuOku B coaepxanuu KII nnu npu oTBeTE HA JOMOTHUTEIHHBIC
BOITPOCHI; BO BPEMsI 3aIIIUThI OTCYTCTBYET BBIBOJI.

Heynosnersopurensno | Tema KII He packpbiTa, 00Hapy>KHUBaeTCs CYIIECTBEHHOE HEITOHUMAaHKE

poOJIEeMBI.

7.2.2. llIkajia oueHUBaAHMSI TECTUPOBAHUS

PGSYJ'ILTEIT TCCTUPOBAHUA OLICHUBACTCA I10 HpOI.ICHTHOfI MIKaJaC OLCHKH.

Onenka KonudecTBo npaBuIbHBIX OTBETOB
OTJINYHO ot 81% no 100%
XOpOLLIO ot 61% 1o 80%
YIIOBJIETBOPUTEIILHO ot 41% 1o 60%
HEYI0BJIETBOPUTEIHHO 40% 1 MeHee MTPaBUIIbHBIX OTBETOB
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7.2.2. Onucanue nNoKkasareJieil ¥ KpUTepHeB OLICHMBAHUA KOMIIeTeHIHi, GopMupyeMBbIX
10 UTOTaM OCBOEHUS TUCHMILINHBI (MOYJIs1), ONMUCAHNE KA OLleHUBAHMS.

[Tokazarenem oreHMBaHUS KOMIIETEHIIMI Ha pa3InYHBIX dTanax ux GopMUpOBaHUS SBISETCS
JOCTI)KEHHE 00YJaroNMMUCS IJIAHUPYEMBIX pPe3yJIbTaTOB O0YUYCHHS MO JUCIUIUIMHE (MOIYJIIO).

NOIIK-1.1. Ymeer IIPUMEHSATh
COOTBETCTBYIOIIUI (bu3NKO-MaTeMaTHIECKUN
anmapar Opu pelieHud NpoQecCuoHaNbHbIX 3a1a4
OTinyHO HOIIK-1.2. YMeeT npUMEHSATH METOMIbBI

aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOIO UCCIIEIOBaHUS npu
pemeHnu npogecCHOHaIBHBIX 3a71a4

NOIIK-1.1. YMmeer IIPUMEHSATH
COOTBETCTBYIOIIUI (bu3MKO-MaTEMaTUYECKHHA
anmapar IpH peleHnu Npo(ecCuoHaNbHbIX 3a/1a4,
HO JIONyCKaeT OUIMOKH, TIOXO OPUEHTUPYETCS B
HOBBIX TEXHOJIOTUAX
Xoporro HNOIIK-1.2. YMmeeT mNpUMEHATH METObI
aHaJIM3a W MOJEIUPOBAHUSA, TEOPETUYECKOIO M
AKCIEPUMEHTAIBHOIO UCCIIEIOBaHU pu
pemieHMH  OpopEeCCHOHANBHBIX  3aJad,  HO
JIOTYCKaeT OLIMOKU, IUIOXO OpPUEHTHPYETCS B
HOBBIX TEXHOJIOTUAX

NOIIK-1.1. YactuyHO yMeeT NpUMEHSTh
COOTBETCTBYIOIIUI (bu3NKO-MaTEMaTUYECKHHA
anmapar IpH peleHnu NpoQecCuoHaNbHbIX 3a/1a4,
JIOITyCKaeT TPyObIe OMMUOKU

Y 10BIIETBOPUTEIIHHO NOIIK-1.2. YacTUYHO yMEET NPUMEHSATH
METO/IbI aHajam3a u MOJICIIUPOBAHUA,
TEOPETUYECKOTO u AKCIIEPUMEHTAILHOTO

WCCJICIOBAHMS MPU PEIICHUH MPOPECCHOHATBHBIX
3a/1a4, JOMycKaeT rpyobie OmuOKy

HNOIIK-1.1. He yMmeer mnpuUMEHATh
COOTBETCTBYIOIIUI (bu3NKO-MaTeMaTHIECKUN
anmapar npu peuieHnu npo(eccuoHaNbHbIX 3a1a4
Hesaureno NOIIK-1.2. He ymeeT npuMeHATh METObI

aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS npu
peleHnH NpoQecCuoHaIbHbIX 3a1a4

7.3  OueHodHble CpeAcCTBa

7.3.1. Tekymmii KOHTPOJIb

IIpumep TecTOBBIX 3aJaHUI:
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1 AapauI/m IICCKOJIOBKH IIPCAIIOJIaract

A) COJIEpKaTh 3€PKaJI0 OYHUILAEMON BOABI OTKPBITHIM
b) HarHerats BO3/lyX OCPEICTBOM TPYO B OUMIIAEMYIO BOAY HaBCTpPEUy MOTOKY
B) HarHeTaTh BO3AyX B OOKOBYIO YacCTh JUIsl CO3/IaHUS JOTIOTHUTEILHOTO

BpAIATEIbHOIO JBUYKEHUS BObI
I') HarHeTatb ropstunii Bo3ayx
2. OCHOBHOI HEJTOCTATOK BEPTUKAIBHOTIO OTCTOMHUKA C LIEHTPAJIbHBIM BITyCKOM BOJIbI:
A) 3aHMKeHHas 3P PEeKTUBHOCTD U3-3a 00pa30BaHUS OOIIMPHBIX BUXPEBBIX
(Hed(HEeKTUBHBIX ) 30H
b) cnoxHocTh AKCIITyaTaluu

B) HEOOXO0IMMOCTh TPUMEHEHHS JOMOJIHUTENbHBIX YCTPOICTB

I') oOpa3oBanme 3aCTONHBIX 30H

3. KoHcTpyKuy OTCTOMHUKOB € HUCXOIAILE-BOCXOAIIUM IOTOKOM OCHOBAHbI Ha!

A) HKBUBAJIEHTHOCTH IUIOIIAAEH HUCXOAALIEH U BOCXOsIIEN yacTel oTcToiHNKa bB)
MPEBATMPOBAHUY IUIOIAIH BOCXOASIIEH YaCTH

B) MPEBATMPOBAHMH ILJIOIIAIN HUCXOALIEH YacTh

I') Bocxonsias yacTh MIMEET BO3PACTAIOIIYIO IUIOMIAb TONEPEYHOTO CEUECHHUS

4. [IpuHIMIT 1ENCTBHS BEPTUKAIBHBIX OTCTOMHUKOB OCHOBAH Ha MPOSBJICHUU:

A) WHEPLMOHHOW CUJIbI U CUJIBI TSHKECTH

B) neaTpoOe)HOM CUITBI

B) CHJIBI TPCHUS

I') cuiet Kynona.

7.3.2. [IpoMe:xxyTOUHASI aTTeCTAMS

7.3.2.1. Bomnpocsl K 3k3aMeHy N0 AUcCHHILINHE «Bo100TBEeIeHHE U 0UYNCTKA CTOYHBIX BO):

1. CocraB cTounbix BoJl. CBOMCTBA CTOUHBIX BOJI.

2. [ToHsiTHE B3BEIICHHBIX BEIIECTB.

3. [TonATHE HEPTETIPOIYKTOB CTOUHBIX BOI.

4. Xumunueckue nokazarenau ctounbix BoJ: XIIK, BIIK, pH crouHoii BojbI.

5. Pazpabotka 1 000CHOBaHHE TEXHOJIOTHYECKHX CXEM OYUCTKH CTOYHBIX BO/I.

6. TexHOoI0rnyeckne CXemMbl OUUCTKU CTOYHBIX BOJ.

7. MexaHnuecKasi OYMCTKa CTOYHBIX BOJA. CIIOCOOBI U COOPY)KEHUSI MEXaHNIECKOM
OYUCTKHU CTOYHBIX BOJI.

8. ['pyOast ounCTKa CTOYHOM BOJIBI: PEIIETKH, PEIECTKU-APOOUIIKH.

9. OuncTka CTOYHOU BOJIbI OCaXKI€HUEM. TeopeTHuecKre OCHOBBI OCaKICHUS.

10. ITeckonoBKH: YCTPONCTBO, MPUHLIUIT PAOOTHI.

1. Tunsl OTCTOWHUKOB: YyCTPOMCTBO, MPUHIUI PAOOTHI.

12. ['opu3oHTaIBEHBIC OTCTOMHUKH.

13. BepTukaibHble OTCTOWHUKH.

14. PagnansHple OTCTOMHUKH.

15. Ouuncrka CTOYHBIX BOJ B [10JI€ IIEHTPOOEKHBIX CUJL.

16. ['uapOLMKIOHBI.

17.  Teoperudeckre OCHOBBI OUYMCTKH BOJIbI (PHIIBTPOBAHHEM.

18. XapakTepucTuku GUIbTPYIOIIUX MaTEPHAIIOB.

19.  Hanopuslii puibTp.
20.  Ckopslii pUIABTP: YCTPOMCTBO U MPUHIIHIT PAOOTHI.
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21. [TpombiBKa GUIBTPOB.

22. KoarynupoBanue 3arpsi3HeHUI CTOYHOW BOJIbI.

23. Kameps! xnomnbeo0pazoBanHus.

24.  Teoperndeckue OCHOBBI pa0OTHI (MIIOTAIIMOHHBIX YCTAHOBOK.

25. Koucrpykuus ¢iotatopos.

26. Cratuveckasi ¥ JMHAMUYECKas aICOpOITHsI.

27.  AncopOuuoHHbIe anmapatbl. MeTo bl pereHepaiuu acopoeHTOB.

28. DUBNKO-XUMUYECKHE OCHOBBI HOHHOTO OOMEHa.

29. Y cTaHOBKH HOHHOTO OOMEHa.

30. DkcTpakuus. MeToabl SKcTparupoBanust. TeXHOIOTUYECKUE CXEMBI.

31. MemMOpaHHBIE METO/IbI OYUCTKH CTOYHBIX BOJI. MeMOpaHHOE pa3iesieHue.

32. [Teperonka u pekTudUKaIus.

33. DNeKTpOXUMHUYECKUE METO/bl OUYMCTKH CTOYHBIX BOJ. DJIEKTPOKOATYIISIIUS 1
aeKTpodIoTaIHS.

34. DJIEKTPOANAIIN3S.

35.  Tepmuueckue MeToAbl OUMCTKU. KOHIIEHTPUPOBAHNE MUHEPAIU30BAHHBIX CTOYHBIX
BOJI.

36. TepMOoOKHCIUTENbHBIE METOABI 00€3BPEKUBAHUS KUIKUX OTXOJIOB.

37.  buomoruyeckue METO/bl OYMCTKH CTOUHBIX BOJI.

38.  CocraB aKTUBHOTO HJIa U OMOTICHKH.

39.  3aBHUCHMOCTb CKOPOCTH OHOJIOIMYECKOI OUMCTKH OT PA3IMYHBIX (PAKTOPOB.

40. buoxumuueckuii mokasareis.

41.  AsporteHkH U OMODHUIBTPHI.

42. O0paboTka, 00e33apakMBaHUE U YTHIIH3AIUS OCAIKOB CTOYHBIX BOJI.

43. CocTaB 1 CBOMCTBA OCAaIKOB CTOYHEBIX BOJI.

44, CoopyxeHus 1 CTaOMIIM3aLUHU OCa/IKa B aHA3POOHBIX YCIOBHSIX.

45.  Anpobubie ctabunuzatopbl. O6€3BOKUBAHHUE 0CAJKOB HAa WIOBBIX TUIOMIAIKAX.

46. TepMuyeckas Cylika 0CaKOB CTOUHBIX BO/I.

47. Ckuranue 0cagKkoB CTOYHBIX BOJI.
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