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1 Lenn u 3aga4n u3y4eHus1 AUCHHUILINHBI (MOLYJI51)

1.1 leab ocBOeHMSI AUCHUTIHHBI

@®opMUPOBAHUE Yy CTYJIEHTOB LIEJOCTHOTO IIPEJACTABICHUS O CHUCTEMAaxX 3allUThl
rHIpOocdepbl OT TEXHOTEHHBIX BEIOPOCOB TOKCHYHBIX BEUIECTB.

1.2 3agauy AMCIUTIINHBI

- TOKa3aThb HWCTOPUIO Pa3BUTHUS MW  KJIACCU(MUKAIIMIO TEXHUYECKUX YCTPOMCTB,
MpeIHA3HAYCHHBIX JUTSl 3aIUTHI TUAPOCHEPHI OT BPEIHBIX U HECBOWCTBEHHBIX MPUPO/IC BEIIECTB;
JIaTh TEOPETHUECKUE OCHOBBI ITPOIIECCOB, UCIOJIb3YEMBIX B CHCTEMAX 3aILUTHI;

- TPOJEMOHCTPUPOBATh HAMOOJIEE THIMMYHBICE KOHCTPYKIIMOHHBIC PELICHHS YCTPOWCTB,
anmnapaToB M YCTaHOBOK, IPUMEHSIEMBIX B ObITY U MPOMBIIUIEHHOCTH 11 OUUCTKU MPUPOJHBIX U
CTOYHBIX BOJI;

- O3HAKOMUTH C MPUHLHUIIAMH MATEMATUYECKOTO MOJEIUPOBAHUS, JEKAIIMMUA B OCHOBE
WHXXEHEPHBIX PACYETOB MPOIECCOB OUYNCTKH M Pa3/IeJICHUs BEIIECTB B BOJIHOM CpeJie;

- I0Ka3aTh CTYJCHTaM BO3MOXKHOCTH COBPEMEHHBIX CPEJICTB 3aIIUTHI THIPOCHEPBI U UX
MIPEUMYIIECTBA [0 CPABHEHUIO C UCTOPUUECKH CIIOKUBIIMMUCST METOAAMU;

- MpOoaHAJIN3UPOBATh JOCTOMHCTBA M HEAOCTATKU CHCTEM 3aIlUThI TUAPOCHEpPHl ¢ TOUKH
3peHUs pecypcocOepekeHHUs U IKOJIOTHUECKO 11e51ec000pa3HOCTH;

- IPUBUTH NEPBUYHbIC HABBIKA MHKEHEPHBIX PACUETOB U MPOTHO3UPOBAHUS PE3YIbTATOB
paboOThl OTAETBHBIX YCTPOWCTB U CIIOKHBIX TEXHOJOTHMYECKHX CXEM, MpeTHA3HAYCHHBIX IS
MPEIOTBPAIEHHUS BPEIHBIX BEIOPOCOB B THIpochepy.

1.3 Mecro qucuuninHbl (MOAYJisi) B CTPYKType 00pa3oBaTe/ibHON NPOrpaMMbl

JucuuminHa «Cuctemsl 3amuThl ruapocdepsl UM JUTOC(Eph» OTHOCHTCA K 4YacTH,
dopmupyemMoil ydyacTHHUKamMHM oOpa3oBaTellbHOro Impoiecca, bioka 1 yuebHoro miana. B
COOTBETCTBUHU C pabOYUM y4eOHBIM IUIAHOM JUCIMIUIMHA U3y4aeTcs Ha 3 u 4 Kypcax Mo OYHOU
¢dopme oOyuenus. Bux npoMexyTouHON aTTecTaluu: 3a4eT U SK3aMeH.

N3yueHnio QUCHUIUIMHBI JOJKHO IPENIIECTBOBATh U3YyYCHHME TaKMX AWUCLMIUIMH, Kak
«Cucremsl 3amuThl atMochepb» U «TeopeTnueckne OCHOBBI SKO3AIIUTHBIX Ipoueccosy». Ilpu
OCBOCHMU JAHHOW JUCUUIUIMHBI CIYIIATENN JOJDKHBI UMETh 3HAHUS M0 0OIIeH, HeOPraHMYECKOM
U QU3MUecKOr XUMMH. JlucuMIUIMHA SBIsSIeTCS NPEALIECTBYIOMIEH NPU M3YYEHUHU UCLMIUIMH:
«DKOJIOTHYECKas FKCTIepTH3a U cepTUdHKaIms», «IIponsBoacTBeHHast 0€30MaCHOCTHY.

1.4 IlepeyeHp NUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs IO AWCHMILIMHE (MOLYJIIO),
COOTHECEHHBIX C IJIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHMS 00pa30BaTeIbHOM NPOrpaMMbl

W3ydyenne maHHOW y4eOHOW JUCIUIUIMHBI HANpaBlIeHO Ha (QOpMUPOBAHUE Y
00yyYaromuxcs CIeyIOIMX KOMITETeHIUI:

KO}I 1 HAMMCHOBAHWE MHAMKATOPA JOCTHKCHUA

Pe3ym>TaT},1 O6y‘{eHI/IH 0 JUCHHUIIIINHE
KOMIICTCHIIU N

ITK-1 Cnoco0eH cnoJb30BaTh 3aKOHBI M MeTOABI MATEMATHKH, €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK NPH
pelieHuH NpogeccHOHAIBHBIX 32124
HUIIK-1.3. ®opmynupyer, aHaIU3UPYyeT U pelaeT | 3HaeT M OCYIECTBJIAET IIOMCK 3aKOHOB M METOAOB
3amaqd  MpOQECCHOHANBHON JEATENbHOCTH Ha | MAaTeMaTHKH, €CTECTBEHHBIX M TEXHWUYECKMX HAyK MpH
OCHOBE TIIOJIOXKGHWH, 3aKOHOB W  METOJIOB | peIIeHUH Npo(ecCHOHATBHBIX 33134

€CTECTBEHHBIX u TEXHUYCCKUX HayK, | YMmeeT ¢GOpMyIHpOBaTh, aHATM3UPOBATh W PEIIATh 3adadu
MaTeMaTH4ecKoro U (YU3N4EcKoro amnmapara npodeccnoHanbHOI AEATETHHOCTH HA OCHOBE ITOJIOXKECHUM,
3aKOHOB M METOJOB €CTECTBEHHBIX M TEXHHUYECKMX HAYK,
MaTeMaTHYecKoro 1 (pu3N4ecKoro ammapara

Brnaneer n BHenpsier B npodeccnoHANBHYIO AESATENbHOCTD
MOJIOKEHMS, 3aKOHBI W METOIBl  €CTECTBEHHBIX U
TEXHUYECKUX HayK, MaTreMaTH4eckoro H (Quanueckoro
ammapara JUli  pelIeHdus  3ajad [0 00ECHEeYeHUIo
TexHochepHol Oe301acHOCTH




KOZ[ 1 HAMMCHOBAHUEC MHANKATOPA JOCTUKCHUA
KOMIICTCHIIU N

Pe3yanaT},1 O6yq€HI/IH 0o JUCHHUIIIINHE

IMK-2 CnocodeH 0OueHUBATH MPUYUHBI U UCTOYHHKH ABAPMIHBIX BHLIOPOCOB M COPOCOB B OKPY:KAIOIIYIO
cpedy; pa3padaTbIBaTh MepONpPHUATHS MO 3al[UTEe YeJ0BeKa M OKpY:Kalolleid cpeabl OT Pa3JHMYHBIX
(aKTOpOB eCcTeCTBEHHOI'0, AHTPOINOI €HHOT0 ¥ TEXHOT €HHOT'0 MPOMCXO0MKIeHUsI

HIIK-2.1. OnieHnBaeT MPUYUHBI U UCTOYHUKH
aBapUITHBIX BEIOPOCOB U cOPOCOB B
OKPYXAIOIIYIO CpeIy

3HaeT NMPUYMHBI M TOCIEACTBHUSA aBAPHUUHBIX BBIOPOCOB U
cOpOCOB 3arps3HSIONIMX BELIECTB B OKPYXXAIOLIYIO Cpeny,
XapaKTepUCTHKH Ppa3IHYHBIX THIIOB HCTOYHHUKOB
XMMHUUYECKUX ¥ MHBIX 3arpsI3HEHUH, IPUHIMIIBI U METOJIBI UX
UACHTU(GHUKAIMY, COBPEMEHHbIC TEHACHIIMH DPa3BUTHUS
TEXHUKU M TEXHOJIOTHIl B 00JIaCTH 3aIUThl ruapochepsl U
TUTOC(EPBI, CYIIECTBYIOMNE HH()OPMAIIHOHHBIE CHCTEMBI U
TEXHOJIOTHH MX 3aLHThI

YMeer BBIABISATh NPUUYMHBI U HCTOYHUKU aBapUMHBIX
BEIOPOCOB M COPOCOB B OKPYIKAIOIIYIO Cpedy, Ha OCHOBE
(M3UKO-XMMHUYECKUX NIPEACTaBICHUN o CTPOCHUH
ruapocdepsl W JIATOCQEpPHI, OTIMYATh MPHPOIHBIC H
AHTPOIIOTCHHBIE HWCTOYHUKH, (HOPMYJIMPOBATH OCHOBHBIE
TOHSATHSA, METOAbl M TEPMHUHBI HKOJOTHU TEXHOTEHE3a,
aHaJ'II/I?:I/IpOBaTB JOCTOMHCTBA U HECAOCTATKHU CyH_[eCTByIOHH/IX
CHCTEM 3alliTHl JUTOC(Eps U THUAPOCHEpPHl OT BPETHBIX
BO3JEHCTBUI

Brnageer HaBbIKAMH OLEHKH MOPUYUH H  HCTOYHHKOB
aBapUIHBIX BBIOPOCOB M COPOCOB B OKPYXKAIOIIYIO CPEIy,
IIOHUMAaHUEM CHeHI/I(i)I/IKI/I n MEXaHUu3Ma TOKCHYHOTI'O
ZleﬁCTBHSI Ha XMBOC BCIIECCTBO OPraHU3MOB NPUOPUTETHBIX
3arps3HUTENICH B aTMoC(epHOM BO3IyXE,
BOJI0OEMax(BOJIOTOKAX) M OMOreONEeHO3aX, CIOCOOHOCTRIO K
AHAJIM3y COBPEMEHHBIX TEHJCHIMHM Pa3BUTUSI TEXHUKUH MU
TEXHOJIOTH B obOnacTu oOecredeHuss O€30MacHOCTH |
3¢ EeKTHBHOCTH METOJOB M CHUCTEM 3alUThI JIUTOCHEpPB U
rupocdepsl OT BPEAHBIX BO3ICHCTBUI

WIIK-2.2 Pa3pabareiBaeT MEpONpPUATHS MO
3aIlllUTe YeNOBEKa U OKpyXKarolled cpeabl OT

Pa3IMYHBIX (hakTOpOB €CTECTBEHHOT0,
AHTPOIIOTeHHOT O " TEXHOT€HHOTO
MIPOUCXOKIESHUS

3HaeT MeponpHsITHA O 3aIlUTE YeJIOBEeKa U OKPYXKAIOIIeH
cpenpl  OT  pa3NUYHBIX  (JAKTOPOB  E€CTECTBEHHOTO,
AHTPOIIOTEHHOI'O M TEXHOICHHOTO  HPOUCXOIXKIEHHS,
CIIocoOBI M3MEPEHHS U OLICHKU YPOBHEH oracHoCTell B cpene
o0OWTaHusl, KaK paCCUUTHIBATE XUMHYECKYIO HarpysKy
HCTOYHHKOB B JKOCHCTEMAaxX, MOJCIH pPaclpOCTpaHCHHS,
TpaHchOpPMALMK ¥ HAKOIUICHUS 3arps3HAIONINX BEIIECTB B
matocdepe u rugpocdepe

YMeeT NOAroTaBINBATh MPEUIOKEHHS TI0 3aIllUTe YeJIoBeKa
U OKpYyXaiomeWl Ccpeapl OT pasIuyHbIX  (DAKTOPOB
€CTeCTBEHHOT0,  aHTPONOI€HHOT0O M  TEXHOTEHHOIO
MPOUCXOKICHHS, 00pabaThIBaTh MONYyYCHHBIE PE3YJIBTATHI,
paccuMTaTh  Harpy3kKd XHUMHYECKHX  HCTOYHHKOB B
HKOCHCTEMAX, KOJMUYECTBEHHO PACCUMUTATh M OIECHUTH II0
6azaM NaHHBIX M3MEPEHHH MapaMeTpoB MPUPOIHON cpelbl
THUI XUMHYIECKOTO NCTOYHUKA

Bnaneer HaBblkaMu pa3pabOTKU MEPONPHUATHHA MO 3alUTe
YeJI0BEeKa U OKpY’KaloIIeH Cpembl OT Pa3lIUYHBIX (HPaKTOpPOB
€CTECTBEHHOI'0,  QHTPONOT€HHOT0 U  TEXHOTEHHOIO
MIPOUCXOXKIACHNA, HAaBbIKaMHU OITUMHU3AINN H€O6XO)II/IMBIX
JOEHCTBUA 1O  WACHTU(QHKALUHM  Pa3sIUYHBIX  THIIOB
MPUPOJHBIX W TEXHOTEHHBIX HCTOYHMKOB Ha IIpHMEpe
XMMHUYECKUX 3arpsA3HEHHH, HaBBIKAMU OLICHKH OIACHOCTH
XMMHUYECKUX HCTOYHHKOB B 3KOCHCTEMAX

PCSYJIBTaTbI O6y‘~I€HI/ISI 0 AWCHUINIMHE AOCTUTAalOTCA B paMKaxX OCYHICCTBJICHHA BCEX
BUJ0B KOHTaKTHOH M CaMOCTOSTEIIbHOU pa6OTBI 06yqa}om1/1xc;1 B COOTBCTCTBUU C YTBCPKACHHBIM

Y4EOHBIM TIIAHOM.

WNHnuKkaTtopel  JOCTHXKEHUS KOMIIETCHLMH  CUUTAIOTCA  C(OPMHUPOBAHHBIMU  TIpU
JOCTHXKEHUHU COOTBETCTBYIOLIMX UM PE3YJIbTaTOB 0OyUEHHUSI.




2. CTpyKTypa M cofepKaHue AUCHUIIIHHBI

2.1 PacnipenesieHue TPYA0EMKOCTH JUCIMILIMHBI 110 BUAAM PadoT

OO6mmas Tpya0€MKOCTh TUCIMIUIMHBI cocTaBiseT 8 3a4.ea. (288 yacoB), ux pacnpeencHue
10 BUJaM paboT MPEACTaBICHO B TAOJHIIE.

Biae! paGot Bcero Dopma obygeHus
4acoB ouHas
6 cemecTp 7 cemectp
(gacer) (gacer)

KonTtakTHasi padoTa, B TOM 4uciie:
AyauTopHBIe 3aHATHA (BCero): 152 102 50
3aHATHS JIEKIMOHHOI'O THIIA 50 34 16
J1abopaTopHbIE 3aHATHS 102 68 34
HWHasi kKoHTaKTHas padora:
Kontpons camocrositensHoit pabotel (KCP) 4 2 2
IIpomexyrounas arrecranus (MKP) 0,5 0,3 0,2
CamocrosiTeibHas padoTa, B TOM YHCJIE: 95,8 40 55,8
Kypcosas padora/npoekt (KP/KII) (moaroroska) 45,8 20 25,8
CamocTosiTeNTbHOE N3yUYeHUE Pa3/ielioB, CAMOIIOATOTOBKA
(npopaboTKa 1 MOBTOPEHUE JCKIIMOHHOIO MaTepruaia u 27 12 15
Mareprajia y4eOHHKOB U Y4eOHBIX MOCOOHH, ITOATOTOBKA
K 1a00paTOPHBIM, KOJUTOKBUYMaM | T.JI.)
IoxroToBka k TeKyImeMy KOHTPOIIO 23 8 15
KontpoJs:
TloaroroBka Kk 3k3aMeHy 35,7 35,7
Oo0mast Tpya10eMKOCTh gac. 288

B TOM YHCJI€ KOHTAKTHAs 156.5

paéora

3a4. e 8 5 3

2.2 ConepskaHue THCHUTLINHBI:
Pacnpenenenue BuoB yueOHOI pabOTHI U UX TPYIOEMKOCTH IO pa3aeiaM JUCIUTLTHHEL.
Paznensl (TeMbl) AMCHUIUIMHBI, U3y4yaeMble B 6,7 cemecTpe (o4Hast popma 00ydeHus):

KonmuecTBo yacoB
N AynutopHas Breaymut
o HanmenoBanwue pa3aeno (Tem) opHast
Bcero pabora
paboTta
J 113 JIP CPC

1 |Crparerus u TakKTHKA 3alIUTH THAPOCchEpsl, 0urcTKa CTOUHBIX Bog | 10 4 - - 6

2 OuncTKa CTOYHBIX BOJI OT KPYHHOAUCIIEPCHBIX IIPHUMECeH 29 4 ) 12 6
METOJIaMU MPOLIEXHUBAHNS M CeIMMEHTAINN

3 |®noTannoHHBIE METOIbI 6 2 - 4

4  |®unpTpoBanue 20 4 - 12 4

5 | XuMmuueckue MeTo/bl MepepadoTKH CTOYHBIX BOJ 10 4 - - 6

6 [TIpomecc Koaryssiuu 21 2 - 12 7

7 | TepMmuueckue METOIbI OYUCTKU CTOUHBIX U MPUPOAHBIX BOJ 20 2 - 12 6

8  |DJIEKTPOXUMHYECKUE METO b 20 2 - 11 7

9  |CopOunoHHbIE 1 HFOHOOOMEHHBIE METO bl 17 2 - 10 5

10 |TumuuHble NPOM3BOACTBA M UCTOUHHUKH 3arps3HEHHs TI0UB 16 2 - 9 5

11 TeopeTnueckre OCHOBBI OMOXUMHYECKHX METOI0B OUHCTKH 9 4 ) ) 5
OTXOJIOB ¥ peabWINTAIlH [I0YB

12 AbdpOoOHBIE TEXHOJIOTHH IIEpEPabOTKU OTXOJ0B pea6fmmauuy1 7 2 ) ) 5
TI0YB C HCIIOJIb30BAHUEM MCKYCCTBEHHBIX COOPYKEHHUN

13 AnpoOHBIE TEXHOJIOTHH IIEPEpabOTKN OTXOJ0B M PeabMIINTALUH 8 2 ) i 6
M04YB B IPUPOAHBIX yCIOBHAX




Konugectro yacor
Baeaynut
Ne HaumenoBanwue pa3aenoB (Tem) AymaropHas opHast
Bcero pabora
paboTta
J 113 JIP CPC
14 AHa’pOOHbIE TEXHOJIOTUH TIepepabOTKU OTXO/I0B U peabHInTaIllnd 7 5 ) i 5
04B
15 |Merozpl mepepaboOTKH OCAIKOB M ILIAMOB 17 4 - 7 6
16 Pexymnepaiiusi, BropudHas nepepadboTka, XpaHCHHE U 8 2 ) i 6
UCII0JIb30BaHK e TBEPIBIX OTXO/I0B
17 TexHUKa U TEXHOJIOI'MU 00€3BPEeKUBAHUS TBEPABIX TOKCUYHBIX 14 4 ) 8 2
OTXOJIOB
18 CanutapHOe 3aXOPOHEHHE OTX0J0B M KOMIUIEKCHBIC TEXHOJIOTHU 158 | 2 ) 9 48
peabuuTanuy No4YB
HTOI'O no pazoenam oucyuniutol 247,8| 50 102 95,8
Kontpons camoctositensroit pabotel (KCP) 4
ITpomexyTtounas arrecranus (MKP) 0,5
IloaroToBka K sK3aMeHy 35,7
OO011as TPyA0EMKOCTb M0 JUCIUILTHHE 288

[Tpumeuanue: JI — nexuun, [13 — npaktudeckue 3anatus / ceMunapsl, JIP — naGopatopHsle
3anrsTusi, CPC — camocrosTensHas pabota CTyeHTa.

2.3 Conepixanue pa3esioB (TeM) THCIUIINHBI
2.3.1 3anATHSA JIEKIIMOHHOT0 TUIIA

HanmenoBanue pazgena ®dopma TekyIero

Ne Copepikanue paszeina (TEMbI
(Tembr) Aep paszena ( ) KOHTpOJIA
1 |Crparerus u TakTuka du3pyeckne W XAUMHUYCCKHe cBoMcTBa Boabel. OcHoBHEIC| YO, P3
3alIUTHI THIPOC)EPEI, XapaKTepUCTUKH KadecTBa Bonbl. Kiaccudukamuss Box 1o

OYMCTKA CTOYHBIX BOJ  |(ha30BO-IUCIIEPCHOMY COCTOSTHHIO, XHMHYECKOMY COCTaBy H
XO34MCTBEHHOMY HasHaueHuro. Haubonee omacHele s
rUApocepsl  OTpaciM NPOMBIIUIEHHOCTH. Bpibop MeTomoB
OYHCTKU CTOYHBIX BOJ B 3aBHCHUMOCTH OT THIIa UX 3arps3HEHUH.
[MpuHOMIBI OpraHU3alUy HMCIOJB30BAHUS BOABI B TeXHOC(heEpe.
beszorxomHble U pecypcocOeperaromue TEXHOJOTHH OYHCTKU
BOJIbI: OCHOBHBIE ITPUHIMIIBI M TCHACHIMHU. [locnenoBaTenbHOCT
cTaguii pa3pabOTKH Ipolecca OYNUCTKH CTOYHBIX W HPHUPOIHBIX
BOJ

2 |Ouucrka cTo4yHBIX Boj | TeopeTmueckue OCHOBBI CEIMMEHTALMOHHBIX MeTonoB. Yuér|YO, P3
OT KPYIHOAMCIIEPCHBIX  |XapaKTepUCTUK  MepepabaTelBaeéMbIX  cpel IpH  pacdere

puMeceid MeTo1aMu CeIMMEHTAllMOHHBIX  mpoueccoB.  CBoOOIHOE — OcaxkIeHHe.
TIPOLICKUBAHUS 1 CrecHéHHOE  OcCaXKIEeHUE. AmnmnapatypHoe  odopmiieHHe
CeIIMCHTAIIH CeIIM CHTAI[IOHHBIX METOJIOB. Cura, MTECKOJIOBKH.

MHorosipycHble TUIPOIUKIOHBL. [loJI0YHBIE OTCTOMHUKH U
OCBETIIMTENH. Peamu3aniist mpomeccoB OTCTaUBAHUS M OCBETIICHUS
Ha  mpaktuke.  OTKpBITBIE  THOPOUMKIOHBEL. — HamopHsie
TUAPOLUKIIOHBI. CennMeHTalMOHHBIE cenaparopbl
MPOTHBOTOYHOTO THIIA

3 |®nortanmroHHBIE MEeTONBI |TeopeTHuecKre OCHOBBI (DIOTAIIMOHHBIX METOAOB: aaresus, yrisl| YO, CP
CMayMBaHUS IMOBEPXHOCTH, (IIOTHPYIOIIAs CWiIa, pacuéT
CKOPOCTH BCIUIBIBAHUS YaCTHI[I B YCIOBHUSX €CTECTBEHHOW U
BBIHY)KICHHOH KOHBEKIWH pacTtBopa. OO0macTu NpUMeEHEHUs
(oTarmoHHON TEXHHUKH. ®dnoranus: HamopHasd,
MHCBMATUYECKas, [CHHAs, XUMHYCCKas, BUOpAIMOHHAs,
anekTpoduroTanus.  HepTenoBYMmIKM  TOPH30HTATBHOTO U
pamuaneHoro Tumna. dnotanys ¢ MPUMEHEHHEM MapajllelbHbBIX
mwiactiH. ['paButanuonHas ¢uiotanus. Mcmons3oBaHue Merona
doTaiu VIS OpPEIBAPUTEIBHOTO  YIAJICHUS JKHPOB U
HE(TCIPOAYKTOB W3  CTOYHBIX  BOA  (CIIOHTaHHAs U
CTUMYJIHpPOBaHHAs (QIOTAIHS)




OunbTpoBaHUE

MexaHn3MBbI U3BICYECHHS JUCIEPCHBIX YaCTHII B IPOIIECCE
¢unbTpoBanusi. [loBepxHOCTHOE PUIBTPOBAHHE.
ComnpotusiieHne GUIBTPOB M €ro OlleHKa. PUIBTPOBAHKE B CIIOE.
OKcIepuMeHTaNbHAs OLEHKAa KauyecTBa (PUIbTPOBAHHUS.
@DakTOpEI, OIPEAENAIOMINE JONTOBEYHOCTh (PHIBTPOB M Ka4ECTBO
¢ubTpata. AnnaparypHoe opopMIIeHHE TIpoliecca
¢unbTpoBanus. GunbTpyronme Marepuaisl. Kinaccsl GUIbTpoB:
MUKPOQUIBTPBI, 36PHUCTBIE GUIBTPHI, MEJIJIEHHbIE (QHIILTPBI,
CKOPOCTHBIE (DMILTPHI, HAIIOPHBIE, Oe3HAIOPHBIE (QUIBTPHI.
@uibTpPHI-cENapaTopbl ¢ MEHOMOJINYPUTAHOBOH 3arpy3KOi.
OcHOBHBIE HEAOCTATKH BCEX (DMIIBTPOB U ITyTH PELICHHSA
BO3HUKarONUX mpobiem. Pereneparun GuibTpoB

YO

XHUMHYECKUE METOIbI
repepabdOTKH CTOYHBIX
BOJI

Meroapl XUMHUYECKOW HEHTPAIU3allUN U OCAXKICHHS BPEIHBIX
MPUMeECEH B CTOYHBIX BOAAX (HEHTpaTu3amusi KHCIBIMU Fa3aMH,
CMelIeHneM, (QUIbTPOBaHUEM KHCITBIX BOJ Yepes3
HEUTpaIu3yolire MaTepualibl; OCaXIEHUE Ha X0J0/Ie U IPU
BBICOKHX TeMIleparypax). OKHCINTETbHO-BOCCTAaHOBUTEIBHEIE
METO/IbI 00€3BPEKUBAHUS TOKCUUHBIX TPUMeceil (OKHCICHUE
KHUCIIOPOJIOM BO3/IyXa, XJIOPUPOBAHNE, O30 HUPOBAHHE;
00€3BpEeKUBAHUE COSANHEHUI PTYTH, MBIIIBSKA, XpOMa).
PearentHas mepepaboTKa CTOYHBIX BOJI, COJCPIKAIIINX HOHBI
TSXKCIIBIX MECTAJIJIOB. HpeI/IMyH_IeCTBa 1 HCOAOCTAaTKHU XUMHUYCCKUX
MeTo10B. VX anmapaTtypHoe 0(hopMIICHHE

YO, CP

[Mpouece koarynsmn

TeopeTnueckue OCHOBBI METOIa KOArYJISIMK. Bo3HUKHOBEHUE
KOJUIOUJIHBIX 4acTull B pacTBope. HelTpanuzanus
anextpudeckoro 3apsja. [pasuno llynsue-I'apau u Teopus
JUJIDO. IToporossie KOHI[EHTpAIMK KoaryiasHTa. DaKkTopsl,
MeIIAIoIINe KOATYJISIIAN U crtocoObr 00ps0sI ¢ HUMHU. CTamin
mporiecca KoaryJsiiii: pacTBOPEHHE KOAryJITHTOB, T03UPOBAHHE
1 CMEIIEHNE PEareHTOB CO CTOYHOI BO/IOMH; XJIONbEe0Opa3oBaHHe
1 OCaXII€HNE XJIONbEB. DaKTOPBI, ONPEIEIAIOMINE CKOPOCTh
koaryssnud. OCHOBHBIE XMMHUUECKHE KOAryJISTHTHI.
[MpuHOUIManEHBIE CXEMBI THIIOBOTO 000pyaoBanus. Pacuer 103
KOaryJstHTOB. MexaHu3M BO3/1eHCTBUS (DIIOKYJIISTHTOB.
Heopranunueckue u opranndeckue GpuokyIsaTel. Ctanuu
xyonbeoOpazoBanus. [TyTn MHTeHCHpUKanuK nporecca
KOaryJisiiu

BO

Tepmudeckue METOIbI
OYHCTKU CTOYHBIX U
TIPUPOIHBIX BOJ

TepMudecKue METOIBI OYUCTKU CTOYHBIX M MTPUPOIHBIX BOJI:
HCIIapHUTENbHBIC (BBIIAPHBIC, aTHa0aTHBIC), BBIMOPAKUBAIOIIIHE
(BakyyMHBIE C XOJOIMIBHBIM areHTOM ), KPACTAILIOTHAPATHBIS
(xonoauibHbBIE, TEIIOUCIIONB3YIOMKE). TeopeTuuecKkue 0CHOBBI
MeToJla AUCTUILIAUMU. 3akoH Payiis. 3akoH JlanbToHa. 3aKOHBI
KonoBanosa. ®a3o0Bbie quarpammsbl. KpuBast 5KuIKOCTH, KpHUBast
mapa. AnmapaTtypHoe 0(pOpMIICHIE METOIOB: IIPOCTAs
neperonka, gppaxinonHas neperonka. GakTopsl, BIAUSIONINE Ha
KOMITJICKTAIHIO TEPMUYECKON CHCTEMBI BOJIOTIOTOTOBKY Ha
KOHKPETHBIX IPOU3BOACTBAX. [IpHEMBI TIOBBIII CHUSI

3 (HEKTUBHOCTH TEPMUIESCKUX METOJIOB (METOJI CXKaTHS Iapa,
TOCIIEZIOBATEIILHOE PACIIOIOKEHHE KaMmep)

YO, CP

DNEeKTPOXUMHUUECKHE
METOJIBI

TeopeTnueckre OCHOBBI JEKTPOXUMHUIECKUX METOJIOB YAAJICHHS
MEJTKOJIUCIIEPCHBIX ITpUMecei, 00e33apaKuBaHusl, yMATUCHUS 1
00e3BpEKUBAHNSA BOJBI. XUMUYECKUN U MEKTPOXUMUIECKUI
TpoLecc: CXoJCTBa U pasnuyus. [Iponeccsl Ha AIEKTpoaax U B
MEX3JIEKTPOIHOM MPOCTpaHCTBE. PaBHOBECHBIN MOTEHIM AT
anekTpona. YpasHenue HepHcra. 3akonsl @apanest. CriocoObl
HWHTEHCU(HUKAI[UH IIEKTPOXUMHUYECKHUX MPOIIECCOB.
Koncrpykumonnoe oopmiteHne U YCIIOBHS IPOBEACHHS
OTZENBHBIX 3IEKTPOXUMHUNIECKUX MPOIECCOB. AHOIHOE
OKHCIICHH € 1 KaTOHOE BOCCTAHOBJICHNE TOKCHYHBIX TPUMECEH.
DneKTpOIM3EPHI: MX THITHL U CIIOCOOBI OOPHOBI €
0CaJIKOOTIIO)KEHHEM H OTPABICHHEM SJIEKTPOJIOB.
ONeKTPOXUMUYECKHE YMATUUTEH. DIEKTPO(IoTaIHA.
OKTpPOXMMHUYECKAsl U MIEKTPUUECKasl KOAryJIsiuys.

BO




OnexTpokpuctamm3anys. [IpenMymiecTBa 1 HeTOCTaTKH
DJIEKTPOXUMUYECKUX METOJIOB MO0 CPABHEHHIO C PEareHTHBIMHU

CopOI1moHHbIE U
HOHOOOMEHHEIE METOBL

TeopeTnueckne OCHOBBI METO1a HOHHOTO oOMeHa. [IpuMenenune
HOHHOTO 0OMEHA B CHCTEMax OYHCTKH (YMITYCHUE, YIATCHUE
kapOoHaTOB, 0OecconuBanue). IoHOOOMEHHBIE MATCPHAIIBI:
OpraHn4ecKue, HeOPraHn4ecKue, KaTHOHOOOM CHHBIE,
aHMOHOOOMEHHbIE. AnmapaTypHoe oGopMIIEHHE TPOLIECCOB
noHHOro oOMeHa. Perenepanyss HOHOOOMEHHBIX MaTepHaJIOB.
MemOpaHHBIE TEXHOJIOTHH ITepepaboTKH CTOYHBIX BOJ
(xmaccuuKkanus METoI0B, MEXaHIN3MBI TIEpEeHOCa Yyepes
MeMOpaHy, JBIIKYIIIHE CHITBI U TEOPETHIECKOE ONMCAHNE
nporeccoB). KoMOMHUpPOBaHHBIEC METO/IBI TIEPEPAOOTKU CTOYHBIX
BOJX

YO, T3, CP
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TunuyHbie
TIPOU3BOJICTBA U
HUCTOYHWKH 3arpS3HEHUS
o4B

[IpoMmBIIICHHBIC aBapUU U Ype3BbIYAiiHbIC cuTyaruu. Hx
BJIMSIHHE Ha XUMUYECKUH COCTaB U CTPYKTYPY MOUB. TUMHMYHBIE
TIPOU3BOJICTBA M HCTOYHUKHY 3arpsI3HEHUS TIOYB (CTOYHBIE BOJIBI,
TBEPABIE 0TXOb1). OOIIHE MOAXO0BI K IPEIOTBP AIIICHUIO
BPEIHBIX BEIOPOCOB. THIIOBBIE TEXHOJOTHH TP EI0TBPAIICHHS
3arps3HeHHs JUTOCGepsl U €€ peabnInTaIiH

YO

11

TeopeTnueckue 0CHOBBI
OMOXMMHYECKHUX
METO/IOB OYHCTKH
OTXOJIOB U
peabunuTanyu mMoYB

Buoxumuueckue METobl OYUCTKU CTOUHBIX BoA. CocTaB
aKTHBHOTO WA ¥ OMOIUIEHKH. 3aKOHOMEPHOCTH pacraja
OpPTaHMYECKUX BEIIECTB B CTOYHBIX BOJIaX U ITOYBE.
Anabonnyeckue 1 KataboJIn4ecKue Mpouecchl. Y paBHEHHE
Muxasnuca-MenTena. I[lomyaMnupudeckuil METOZ, ONPEEIECHUs
KOHCTaHTHI (pepMeHTaTHBHON peakuny. DepMeHTHI U SH3UMBI.
ITpoMOTOPHI M HKHTHOUTOPHI OMOXMUMHUYECKHUX ITPOIIECCOB.
@DakTOpEI, OIpEAENAIOINe CKOPOCTh MPUPOCTa OMOMACCEHL.
HcnonrszoBanue ypaBHeHUs: MOHO [71s1 OLEHKH CKOPOCTH
Pa3sBUTH MUKPOOPTraHU3MoB. OCHOBHbIE MOKA3aTENN CTOUHBIX
BO/I, OIIPEEIISIONIIE BOSMOKHOCTh OYHUCTKH CTOYHBIX BOJ U
3arpsi3HEHHBIX oy Onoxumuyeckumu Merogamu (BIIK, XIIK)

BO

12

AdpOoOHBIE TEXHOJIOTUN
repepaboTKH OTXOI0B 1
peabunuTanyu moys ¢
HCTIOJIb30BaHIEM
HCKYCCTBEHHBIX
COOpY>KeHUM

AdpoOHbBIE 1 aHaYPOOHBIE METO/Ibl OUUCTKH CTOYHBIX BOJ U
1mo4B. MaccooOMeHHEBIE MTPOIlecChl U (PaKTOPHI, ONPEIEIISIONIHE
CKOPOCTh POCTa MUKPOOPTaHW3MOB U ITpoliecca a3poOHon
OMOXMMHUYECKOI OYMCTKN CTOYHBIX BOJ M IIOYB (TEMIIEPATyPHBINA
PEXNM, IPOIOIKUTENBHOCTD M PEKHMBI a3panuy, OnoreHHbIE
9JIEMEHTHI 1 MUKPOXJIEM €HTBI, OKUCITUTENN U TAXKETBIE METaJLIbI;
i dy3ust BpeAHBIX BEIIECTB M IPOIYKTOB OMOXMMHUYECKHX
peaxkimii). VickyccTBEHHBIE COOpY KeHHUs (a3POTEHKU H
61oGuUIBTPHI). AIPOTEHKHU C Pa3IMIHON CTPYKTYpOH IOTOKOB
CTOYHOM BOJIbI M BO3BPATHOT'O aKTUBHOTO Mi1a. OCHOBHBIE CXEMBbI
KOMIUIEKCHOM OYMCTKH CTOYHBIX BOJ M TI0YB B HCKYCCTBEHHBIX
coopyxeHMsiX. TUNHYHbIe HApYIIEHNs B TEXHOJIOTUH U
9KCILTyaTally a3pOTEHKOB M METO/IbI JIMKBUJIAINH UX
mociencTeuid. KoHCTpyKImy OHOTEHKOB-O0HODIITBTPOB.
CeknuoHHbIE OKCUTEHKN. Hapymenus mpu skcIuryatanuu
Orno(MIBTPOB M MEPHI 110 UX YCTPAHEHHIO

YO, KP
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AdpOOHBIE TEXHOJIIOTUU
nepepaboTKH OTXO/I0B U
peabunuTanuu no4ys B
MIPUPOHBIX YCIIOBUSIX

TexHonornu a3poOHON OYMCTKHU B IPUPOTHBIX YCIOBHUIX.
IIpeumyiiecTBa U HEAOCTATKU NEPE]] HCKYCCTBEHHBIMU
OUYHCTHBIMH COOPY>KeHUSAMHU. [10JIs OpoIIeHuUs], TEXHOJIOT U X
skcruryararmu. [lons ¢punbTpannu. brnonornyeckne mpy sl
[IpaBuna sKcIuTyaTay, KOHCTPYKI[HOHHBIE PEIISHHUS U
HWH)KEHEpHBIE pacuETH (IUIOMIaAh TTOJIST OPOIICHHUS H
¢mIbTpayy, IIONa s HAMOPAXUBAHNUS, AKTHBHAS TIOBEPXHOCTD
OHMOIIOTHYECKUX TIPYIOB, IPOJAOIDKUTEIBHOCTD MIPEOBIBAHMS
CTOYHBIX BOJ| B OMOJIOTHYCCKHX MPYJax ). TUIINYHBIC CXEMBI
OMOXUMHIYECKON OYMCTKH CTOYHBIX BOJ M TIOYB

YO

14

Anas’poOHble
TEXHOJIOTUHN
nepepaboTKH OTXO/I0B U
peabunuTanyu moYB

AHa’poOHbIE METO/IbI OMOXUMHYECKOH OUMCTKH U
o0e3BpekuBaHMA 0cankoB. [IpoBepka 0TX010B Ha
ouopasnaraemocts (BIIM). Bumsl aHa3poOHOTO OpOKEHHSL.
Cranun MeraHorene3a. OGe3BpeXiBaHNe CyIb(aTcoaepKanIinx
CTOKOB U TOYB. J[eHuTpu(UKamst aHadpOOHBIM METOJIOM.
HckyccTBennbie coopyskenus. MeTanTeHKU. PeakTopsl co

YO, T3




B3BEIIICHHO-CEIMMEHTAIIMOHH O OMoMaccoil. PeakTopsl ¢
HIPUKPETIIEHHOM 6nomMaccoi. Y coBus, ONpeensiome

3¢ GEeKTUBHOCTH aHA3POOHOTO 00e3BpexuBaHus. COBMECTHAs
OYHCTKA OBITOBBIX M HPOMBIILICHHBIX CTOYHBIX BOJ
OMOXMMHUYECKUMH METOJaMH. bropasnoxeHne mecTHINIO0B,
HedTH, heHon0B 111 00e3BPEKUBAHNS OTXO/I0B B IIOYBAX U B
MOA3EMHBIX BOJOUCTOYHUKAX

15

Merosl nepepaboTku
0CaJKOB U IINIAMOB

O0pabotka ocankoB u nuamoB. Kitaccudukauus ocankos u
1uuiaMoB. TUMHYHBIE TEXHOJIOTMYECKUE CXEMbI NepepaboTKu
0caIkoB. [ paBUTAIIMOHHBIN, (DIIOTAMOHHBIN, IIEHTPOOEKHBIH U
BHOPAITMOHHBIA METOJIBI YINIOTHEHHS 0caaKkoB. CTabunn3amnus
ocankoB. KOHIMIIMOHUPOBAHUE OCAIKOB: PEarcHTHEIC
(xoarymanus) u 6e3peareHTHBIC METOIBI (3aMOpakKUBaHUE U
OTTaWBaHUE, TepMUIECcKas 00padoTka). XKunkodasHoe
okucienne. O0e3BOKIBaHNE 0CaAKOB. MTOBEIE IIIOMIa K1 -
VILUTOTHUTENH; MEXaHH4eckoe o0e3BoxkuBanue. O00pyI0BaHUE H
KOHCTPYKIMOHHBIE pelIeHus. Pekyneparus akTHBHOIO HJIa.
TexHOIOrnYeCKre CXEMBbI OIYYCHUS aKTUBUPOBAHHOTO YIS,
0€IKOBO-BUTAMHHHOTO KOPMOBOTO IIPOIyKTa (OeIBUTaAMMIIA),
MIPOM3BOJICTBA CMECH KOPMOBBIX JPOMOIKEN C UIIOM M MOJTYY CHUS
TEXHOJIOTHYECKOTO BUTaMuHa B12 1yt KoMOMKOpMOBOA
POMBIIIJICHHOCTH

YO

16

Pexynepanus,
BTOpUYHAs repepadoTKa,
XpaHEeHue U
HCIO0JIb30BaHUE TBEPIABIX
OTXOJI0B

Pexynepanusi, BTopudHas nepepaboTka, XpaHeHHe U
UCIIOJIb30BaHKE TBEPBIX 0TX00B. CpaBHUTEIBHBIH aHAIN3
XMMHUKO-TEXHOJOTHYECKUX CXEM I1epepadOTKH TBEPABIX OTXOI0B
B DKOHOMMYECKH PA3BUTHIX U Pa3BUBAIOIUXCS CTPaHAaX.
Penyxius, BTOpH4HOE MCIIONB30BaHNE, H3BICUCHNE SHEPTUH,
3aXOpOHEHHE OCTATKOB

BO

17

TexHUKa U TEXHOJIOTUU
00e3BpeIKUBAHIS
TBEPIBIX TOKCUYHBIX
OTXOJI0B

TexHHKa U TEXHOJIOTHU 00E3BPEKUBAHUS TBEPABIX TOKCUIHBIX
orxonoB. Kancynuposanue. [lepenniaBka 0TXOA0B U BBIXKUTaHUE
BpEIHBIX KOMIIOHEHTOB. L{eMeHTHpoBaHe. DKCTparupoBaHue.
BubpoxaBuTanuoHHas SKCTPaKIUs 3arpsA3HEHAN U3 0B,
coziepxKaiux HeTh 1 HEPTENPOAYKTHI C ITOCIETYFOLTHM
u3BieueHneM Hehtu. Kpucrammsanus. Y CTaHOBKH ISt
UCIOJIb30BaHUs TBEPIBIX OTXO0I0B B KAU€CTBE BTOPUYHBIX
SHEPTreTUYECKUX U MaTepualibHbIX pecypcoB. [leun Bantokona.
Texnonorus «ITupokcam». Y cTaHOBKH 10 IIepepaboTKe TBEPIBIX
1 )KUAKUX PaZrOaKTHBHBIX OTXO/IOB U 3arpA3HEHHBIX 00BEKTOB.
OcobeHHOCTH ITepepabOTKH PaTuOaKTHBHBIX OTXOJI0B U
peabITUTalNH 3eMeNb, TIOIBEPTIIUXCS PATHOAKTHBHOMY
3apaKCHUIO0

YO

18

CanutapHoe
3aXOpPOHCHUE OTXOJIOB U
KOMIIJICKCHBIC
TEXHOJIOTHH
peadunuTayy MOYB

CannrtapHOe 3aXOpOHEHHE 0TX00B. [IpHHINIaTEHAA cxema
MIOJIUTOHOB JUI 3aXOPOHEHUsI OTXOIOB.

[IpoTHBO GMIBTPAIIMOHHBIH SKpaH B OCHOBAHUH ITOJINTOHA,
CHCTEMa JipeHaxa 1t coopa GuiIbTpaTa B OCHOBAHUH MOJIHUTOHA,
CHCTEMa JIPEeHaXa I OTBOJIa OBEPXHOCTHOTO CTOKA C
TIPUWJIETAIOIINX TEPPUTOPHIA, CUCTEMa OTKAYKH M OYUCTKH
CBIOYHOTO (PUIBTPATA, TA30JPEHAXKHAS CHCTEMA, CHCTEMA
OTKAYKH 1 00€3BpeKUBaHMS (YTHIM3AIIH) Ta30BbIX SMHUCCHH,
HETIPOHMIIAEMBIi TOBEPXHOCTHBIN PEKYJIbTHBALIMOHHBINA 3KpaH.
[puHIMI MakCUMaILHOTO UCTIOIB30BAaHUS Paboyero
npocTpaHcTBa. KOMIIEKCHbIE TEXHOIOTHYECKHE CXEMBI
MIPEJOTBPAILCHUS TOCTYIUIEHHUS BPEAHBIX U TOKCUYHBIX BEI[ECTB
B suTochepy. CoBpeMeHHBIE METOIBI M 000pYIOBaHHE
peabunuTanyu 3eMelb

YO, T3, P




2.3.2 3aHATHA CEMHHAPCKOr0 THHNA (MpaKkTH4YecKHe / CeMHHAPCKHE 3aHATHA/
JadopaTopHble padoThbl)

JlaboparopHbie pabOTHI

Ne HanmenoBanwue paszaena (TeMbl) Temaruka 3aHATHI/paboOT Popwma Texymero
KOHTPOJIS
1 |Ouncrka CTOYHBIX BOJ OT KPYITHOAMCIIEPCHBIX |OYNCTKA CTOYHBIX BOJI METOIaMHU JIP
npuMecel METOJaMH TIPOIIe)KUBAHUS U MIPOLEKUBAHUS U CEIUMEHTAIINN
CeMM CHTALUU
2 |DunerpoBaHHe CHIXEHHE MYTHOCTH BOJIbI METOAOM JIP
YIBTPaQ b TPAIIH
3 |IIpouecc xoarymsun OuucTKa NPUPOAHBIX U CTOYHBIX BOJ JIP
METOJIOM KOaryJisIliu
4 |TepMHUYECKHE METOIBI OYUCTKHA CTOYHBIX H JIMCTHIIIANYS B CHCTEMaX OYMCTKH BoAsl | JIP
MPUPOJIHBIX BOJ
5 |DneKkTpoXuMUIECKHEe METO B O0e33apaxxuBaHme BOJAHBIX PAaCTBOPOB JIP
TUTIOXJIOPUTOM, MOJTy4EHHBIM
3JIEKTPOXUMHYECKUM METOAOM
6 |CopOuuoHHBIC 1 HOHOOOMEHHBIC METO B AncopOIIMOHHBIA METOA YIaJICHUSL JIP
OpraHuYeCcKHUX MPUMeECce U3 BOJIHBIX
pacTBOpoOB
CelleKTUBHOE M3BIICUCHUS HOHOB TSIKEIBIX
METAJUIOB U3 BOJHBIX PACTBOPOB METOJIOM
HMOHHOr0o oOMeHa
7 | TunmyHBIC IPOU3BOJICTBA U HCTOUHUKH CaHuTapHO-XUMUYIECKUI aHamu3 moussl:  |JIP
3arpsi3HEHUs IOYB ompesieNieHre COAepKaHMs aMMUaKa,
XJIOPUOB, HUTPUTOB U HUTPATOB
8 |Merombl mepepaboOTKH OCaIKOB H IIIAMOB O0e3BOKMBaHKE U YIUIOTHEHUE ocaakoB | JIP
CTOYHBIX BOJI
9 |TexHuKa M TEXHOJOTHH 00E3BPEIKUBAHUS M3Biieuenne HePTEMPOTYKTOB U3 JIP
TBEPABIX TOKCHYHBIX OTX0JI0B MEeCUaHbIX TOYB METOJIOM SKCTPAKLIUU
10 |CanuTapHOE 3aXOPOHEHHE OTXOJI0B U DnexkTpoxuMuueckas koppekuus pH u JIP
KOMILIIEKCHBIC TEXHOJIOTHH PeaOITUTANT OYHCTKA IIOYB OT COJICH TSIKEIIBIX
OB METaJJIOB

Yeruwiii onpoc (YO), camocrositenshas padota (CP), pemenue 3amau (P3), omui-onpoc
(BO), TBopueckoe 3amanue (T3), 3ammra madoparopHoii pabots (JIP), TBopueckoe 3amanue (T3),
pedepar (P)

[Ipy w3ydeHWW JUCHUIUIMHBI MOTYT TPUMEHSTHCSA: DJIEKTPOHHOE oOydeHue,
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TexHOIoTuU B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 IIpumepHasi TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)

1 AHaJM3 IPUYMH U UCTOYHUKOB aBapUIHBIX BEIOPOCOB U COPOCOB B OKPYKAFOIIYIO
cpeny.

2 PazpaboTka MepompusaTHil TO 3alluTe YeIoBeKa W OKPYXalollel cpeasl OT
pa3NYHbBIX (HaKTOPOB €CTECTBEHHOTO, AHTPOIIOTEHHOTO M TEXHOTEHHOTO TMPOUCX 0K ICHHSI.

3 Co6op u 00paboTka nH(DOpMAaIUU 00 AHTPOIIOTEHHOM U TEXHOT'€HHOM BO3JICHCTBUU
Ha OKPYXXAIOIIYIO Cpeay.

4 MaTemMaTH4ecKoro MOJISTMPOBAHHUSI TPOIIECCOB B TEXHOCHEPE C UCIIOIH30BAHUEM

COBPEMEHHBIX CPEJCTB BBIYMCIUTEILHON TEXHHKH; MPO(ecCHOHAIBHOTO MPOrPaMMHOIO
obecniedeHuss 1 HHPOPMAINMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHA.
5 AHaJIu3 U KOHTPOJIb JIEHCTBYIOLIMX HOPM, IPABWII U CTAHIAPTOB BOJAOMOATOTOBKH.
6 OrnpenenieHrie IPUYUH HECOOTBETCTBUS MUTHEBON BOJIbI TPEOOBAHUSIM CTaHIApTa U
pa3paboTKa MEpONpPHITHN, MPOIECCOB M TEXHHUYSCKHUX PEIICHUH M0 MPEAYNPEKICHHIO U
YCTPAHEHHUIO.

10



7 Kputnueckuil aHanu3 HampaBieHMH pa3BUTHS OTEUECTBEHHOW M 3apyOexxHOU
HayKH U TEXHHUKH B c(hepe BOJLOMOATOTOBKH U BOJOOTBEICHHUS.

8 Pa3paboTka SKOJOTMYECKH IEJIECOO0pPa3HBIX MPOIECCOB BOJOMOATOTOBKH H
O6C3Bp€)KI/IBaHI/I$[ TOYHBIX BOI.

9 DKONOTUYECKUI aHall3, TMPeIyCMaTPUBAIONINI paCIIUPEHHE U PEKOHCTPYKIIHIO
JEHCTBYIOIINX MMPOU3BOJICTB, a TAKXKE CO371aBaEMbIX HOBBIX TEXHOJIOTUH M 000Dy IOBAHHS.

10 DKOJIOTHYECKOE 00eCcIieYeHUE e TeIbHOCTH OpraHu3allni.

11 ['ocynapcTBeHHBINH IKONOTMYECKUNA HAA30pP W KOHTPOIb MPHU OCYIIECTBICHUU

MIPOBEPOK ACSITETLHOCTH OpraHU3aIHA.

2.4 TlepevyeHb y4eOHO-METOAMYECKOIr0 O0ecleYeHUus I CaMOCTOATEIbHOH padoThl
00y4yarmmxcs no JuCIUIINHE (MOIYJII0)

No Bux CPC [epeuensb yueOHO-METOIMYECKOT0 00eCTIeueH s AU CIUILTHHBI 110 BBIIIOJIHEHHIO
CaMOCTOSITEIIbHON paboThI

1 2 3

1 |Kypcosas pabora/mpoexT |byapikuna T.A. IIponeccsl u anmaparsl 3amuTsl ruapocdepst [Tekcr]: yuebHoe

(KP/KII) (moxroroBka)  |nmocodue st cryaeHtoB By3oB / T. A. Bynmwsikuna, C. I'. EmenbsnoB. - M.:

2 |CamocTosTensHO€E Axanmemust, 2010. - 287 c.
H3y4YeHHE Pa3/esioB, Beromkun, A.I'. H)xeHepHas 3amiuta BOAHOW cpenbl [DJIEKTpOHHBIN pecypce]:
CaMOMOATOTOBKA yueb. mocobue — Dnextpon. nad. — Cankr-IlerepOypr: Jlaus, 2022. — 416 ¢. —
(npopaboTka u Pexunm moctyna: https://e.lanbook.com/book/211589
MIOBTOpPEHHE Meroauueckne yKa3aHUs 10 OPTaHU3ALUH CAMOCTOSATEIIBHON PaOOTHI.

JIEKIIMOHHOT0 Mareprana |MeTouyecKre yKa3aHus K BBIIIOJIHEHNIO Ja00paTOPHBIX paboT.
U MaTepuayia yaeOHUKOB |YTBep KIeHbI Kadenpoil pusmueckoi xumun, mpotokon Ne 17 ot 11.05.2017 r.
1 y4eOHbBIX ocoOui, Meroauyeckre yKa3aHus! K BBITOJHEHHIO J1a00paTOPHBIX PadOT MO AMCHUILTHHE.
MOATOTOBKA K YrBepxaeHs! kapenpoit pusnueckoit xumuun, mpotokoa Ne 10 ot 13.03.2018 r.
nabopaTopHeIM paboTaM, [Meroauueckue peKOMEHIAlMU K OpraHM3aliy ayJUTOPHOH W BHeayIUTOPHOMN
KOJUIOKBHYMaM H T.JI.) (camocTosATENNHHON) PabOTHI CTYAEHTOB: MeTomuyeckue ykazaHust / coct. T.IL
3 |[Toaroroska k Tekymemy |Cropoxenko, T.b. Ilounmnok, A.B., becmanos, H.B. Jloza. — Kpacuonap:
KOHTPOJIIO KYGaHCKI/Iﬁ TrocC. YH-T, 2018. 89 ¢
yqe6HO-MeTOI[I/I‘-I€CKI/I€ MaTrepuajibl JId CaMOCTOSITEILHOM pa6OTBI 06yqa10u1nxc51 us3

qurcjia UHBAJIMAOB U JIMI C OTPAHNYCHHBIMH BO3MOXKHOCTAMUA 310POBB (OB3) npeaOCTaABIAOTCA
B Q)OpMaX, AAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3J0POBbA U BOCIIPUATUA I/IH(l)OpMaI_II/II/II

Jnst a1 ¢ HapyILeHUsIMA 3pEHUS

— B IIeYyaTHOH (popMe yBeTHMUEHHBIM MIPU(TOM,

— B (hopMe FJIEKTPOHHOIO TOKYMEHTA.

st i1 ¢ HapyIIeHUsIMU CITyXa:

— B [eYaTHOH (opme,

— B (hopMe FJIEKTPOHHOTO JOKYMEHTA.

Jnst 1 ¢ HapyIIEHUsIMA OTTIOPHO-ABUTATEIBHOTO amnmnapara:

— B [eYaTHOU (opme,

— B (hopMe FJIEKTPOHHOIO JTIOKYMEHTA.

I[aHHLIfI NEpCUCHL MOXCET OBITH KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA
oOyJaromuxcs.

3 Oopa3oBare/ibHbIe TEXHOJOTMU, MPHUMEHsieMble NPU OCBOEHHH THCIHUIJIHHBI
(MmonyJis)

st dhopmupoBanus npodeccHOHANbHBIX KOMIIETEHIM B MPOIECCE OCBOCHHUS Kypca
UCIIOJNIb3YETCSl TEXHOJIOTHS Mpo¢heCcCHOHATBbHO-PA3BUBAIOIIETO O0YUYEHUS, MpeayCcMaTpUBAIOIIast
HE TOJIbKO TIepefady TEOpEeTHUUECKOro Marepuaia, HO U CTHUMYJUPOBAHHE, M Pa3BUTHE
MPOIYKTUBHBIX MO3HABATENBHBIX ACHCTBUI CTYIEHTOB (Ha OCHOBE MCHUXOJIOTrO-MEAarorudeckoi
TEOPUHU MOITAMHOTO POPMUPOBAHUS YMCTBEHHBIX JCHCTBHI).

B xome w3yueHus JAMCHMIUIMHBI MPEIYCMOTPEHO HCHOJIB30BAaHUE  CIIECAYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUMN: JEKIUHU, J1adopaTOpHbIC 3aHITH, MPOOIEeMHOE OOydeHHE,
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MOJyJbHAsl TEXHOJOTHsS, MOJArOTOBKA MUCHMEHHBIX AHATUTHUYECKHX pPalOT, CaMOCTOSITENbHAS
paboTa CTyJIEHTOB.
KoMmnereHTHOCTHBIN moaxoJ B paMKax IMpenoaaBaHWd AUCHUIIIMHBI PCAIU3YCTCA B
HCIIOJIb30BAHNU HHTCPAKTHBHBIX TEXHOJOTMHA W aKTHBHBIX METOI0B (HpOGKTHI)IX MCTOAUK,
MO3rOBOTO INTypMa, pa3dopa KOHKPETHBIX CHTYaIlHii,
MIEIarOTMYECKOT0 YKCIIEPUMEHTA, HHBIX ()OPM) B COYCTAHUH C BHEAYAUTOPHON pabOTOM.

HNudopmanmoHHbIe
UCTIOJIb30BaHUE

UH(POPMAaIMOHHBIX

TEXHOJIOTHUH,
pECypcoB,

TEJIEKOMMYHHMKALMOHHOM ceTu MHTepHeT.
A}IaHTI/IBHBIG O6p330BaTeJ'IBHBIe TCXHOJIOT'HH, HpI/IMeHﬂeMBIe HpI/I I/I3y‘-IGHI/II/I JUCHUITIINHBI
— JUIs JUI] C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI MPEAYCMOTpPEHA OpraHu3anus
KOHCYJIbTAIIUN C UCTIOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

MMPUMCHACMBIC
AOCTYIIHBIX B

pu

U3yYCHUH
MHPOPMAIMOHHO-

aHajin3a T1ICAarorudcCKux 3ajay,

JUCHUIIIINHBI.

4 OueHoYHbIe CPEACTBA AJISl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTalun
OlLIeHOYHBIE CpEACTBA NPEIHA3HAYCHBI IS KOHTPOJS W OIEHKH 00pa30BaTelIbHBIX
JIOCTH)KEHUH 00yJaronuXcsi, OCBOMBIIHMX MPOTpaMMy y4eOHON TUCIMIUTUHBI « CHCTEMBI 3aIUThI
rugpocdepsl U IuTochHeps.
OueHOYHBIE CPEACTBA BKJIIOYAKOT KOHTPOJIbHBIE MAaTepUalIbl JIJIsl MPOBEACHUS TEKYIero
KOHTPOJIA B (OpME TECTOBBIX 3aJaHUH, JOKIAAA-MPE3CHTAIMUA IO MPOOJIEMHBIM BOMPOCAM,
Pa3HOYPOBHEBBIX 3a/laHUM, CUTYaIlMOHHBIX 3aJlad U MPOMEKYTOYHOW aTrrecTtanuud B ¢opme
BOIIPOCOB M 33J]aHUI K SK3aMEHY H 3a4eTy.

Kox 1 HaumeHoBaHUe HanMeHoBaHUe OIIECHOUHOTO CPECTBA
Ne PesynpTaThl 00yueHus
/1 MHUKATOpa (B (B cooTBeTCcTBHH C 1. 1.4) . IIpoMexyTouHas
COOTBETCTBHH C 1. 1.4) Texkylmuii KOHTPOJIb
arrecrauus
WUIIK-1.3. 3HaeT U OCYIIECTBISET OUCK Bonpocsr st YO, Bonpocer Ha
dopmynupyer, 3aKOHOB M METO/IOB MaTeMaTHKH, Pedepar JK3aMeHe
aHATM3UPYET U PEUIaeT | eCTECTBEHHBIX U TEXHUYECKHUX HAyK
3amaqn IIPH peIeHnH IpohecCHOHaIbHBIX
mpodeCcCHOHATBHON 3a1a4
JEATEIHOCTH Ha
1 OCHOBE TTOJIOKCHHH, Vmeer hopMynnpoBars,
3aKOHOB H METOJIOB AQHAIN3MPOBATh U PEIaTh 331a4n
eCTECTBEHHBIX H npodecCHOHATIBHOHN JIeATeTbHOCTH Ha
TEXHHUYECKHX HAYK, OCHOBE MOJ0XEHUIl, 3aKOHOB U
MATEeMAaTHYECKOr0 1 METO/IOB €CTECTBEHHBIX U
dusnueckoro anmapara | TEXHAYECKHX HayK, MATEMAaTHIECKOTO
1 (U3UYECKOro ammapara
UIIK-2.1. OuennBaet 3HaeT NPUYUHBI U TOCIEACTBUS 3amaun s Bomnpocsr Ha
TIPUYMHBI 1 HICTOYHUKH | aBapUIHBIX BEIOPOCOB U cOPOCOB CaMOCTOSTEIHHOI JK3aMeHe
aBapHUITHBIX BEIOPOCOB | 3arps3HSIOIINX BEIIECTB B paboThL,
1 cOpOCOB B OKpYKaloIly1o Cpeay Bomnpocs! g YO
OKPYKAIOIIYIO CPELy
YMeeT BBISBISATh NPUUYHUHBI U
WCTOYHUKH aBApUHHBIX BEIOPOCOB 1
cOpOCOB B OKpYIXKAIOLLYIO Cpely, Ha
OCHOBE (PU3UKO-XUMHUYECKUX
2 MPEACTaBIEHUI 0 CTPOSHUH
TUAPOCQEPHI U TUTOCPEPHI
Brnageer HaBbIKaMM OI[€HKH IPHYMH U
HCTOYHUKOB aBapHIHBIX BEIOPOCOB U
cOpOCOB B OKpYXaIOIIYIO Cpeny,
MOHMMAaHHEM CHEeLU(PHUKU U
MeXaHU3Ma TOKCHYHOTO ICHCTBHS Ha
JKHBOE BEL[ECTBO OPTraHU3MOB
MIPUOPUTETHBIX 3arpsa3HUTENCH B
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atMocdepHOM BO3IyXe,
BoioeMax(BOAOTOKAX) U
OuoreoreHo3ax

NIIK-2.2
PazpabatpiBaer
MEpPOIPHUATHUS IO
3alliTe YeJIOBEKa 1
OKpY’KaloIeH cpernbl
OT pa3IuYHBIX
(baxTopoB
€CTECTBEHHOI'O,
AHTPOIIOTCHHOT 0 U
TEXHOT€HHOT'O
MPOUCXOKACHHUS

3HaeT MEPOTPUATHS TIO 3AIIUTE
YeJoBeKa M OKpYIKalomiel cpeapl OT
Pa3INYHBIX (AaKTOPOB ECTECTBEHHOTO,
AHTPOIIOTCHHOTO U TCXHOI'CHHOT'O
HPOUCXOKICHUS, CIIOCOOBI
W3MEPEHHs U OLIEHKH ypOBHEH
OIaCHOCTeH B cpesie 0OMTaHUsl, KaK
pPacCYUTBIBATh XUMUYECKYIO HArpy3Ky
HCTOYHHKOB B 9KOCHCTEMAX, MOICIH
pacrnpocTpaHeHus, TpaHc(hopMaluy 1
HaKOIUICHUS 3arpsA3HSIOIINX BEIIECTB
B utocdepe u ruapochepe

YMeer MoAroTaBIuBaTh
NPEIUIOKEHNUS 110 3aIIUTE YeTI0BEKa U
OKPY’KaroIei cpebl OT Pa3TuIHBIX
(hakTOpOB €CTECTBEHHOTO,
AHTPOIIOTCHHOTO U TCXHOI'CHHOT'O
MIPOMCXOXKICHHS, 00pabaThIBaTh
MOJTyYeHHBIE pe3yJIbTaThl, PACCUUTATD
HAarpy3Kd XHMHUYECKHX UCTOYHUKOB B
9KOCUCTEMAX, KOJIMYECTBEHHO
paccunTaTh U OIEHHUTH 110 O6a3aM
JIaHHBIX U3MEPEHUI mapamMeTpoB
MPUPOJHON CPeIbl THIT XUMUYECKOTO
HUCTOYHUKA

Bonpocsr miist YO
CaMmocTosTenpHas
paboTta

Bompockr Ha
9K3aMEeHe

UIIK-1.3.
DopMyIupyer,
AQHATH3UPYET U peraet
3amagn
npodeccuoHaTLHOM
JACATCIIbHOCTHU HA
OCHOBE TOJIOKEHHUI,
3aKOHOB ¥ METOJIOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK,
MaAaTEeMaTU4YE€CKOIr O 1
(u3nyecKoro ammapaTa

3HAaeT U OCYIIECTBISCT IOUCK
3aKOHOB M METOJIOB MaTEMAaTHKH,
€CTEeCTBEHHBIX M TEXHHYECKUX HAYK
MIPY peIIeHIH PO(eCCHOHATBHBIX
3a1a4

Brazneer u BHeApseT B
po(hecCHOHATBHYIO IESTEINbHOCTh
TIOJIO’KEHUs1, 3aKOHBI U METO/IbI
€CTECTBEHHBIX U TEXHUYECKHUX HaYK,
MaTeMaTH4ecKoro u Gpuznveckoro
armapara Juisl perieHus 3agad no
00€CTIEeYCHUIO TEXHOChEpHOU
6e3ommacHOCTH

Bonpocsr i1 YO

Bompocs! Ha
JK3aMeHe
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HUIIK-2.2
PazpabateiBaeT
MEpOIPUSITHSI 110
3alllUTe YeJI0BeKa U
OKpY’KaloIIeH cpenbl
OT pa3IMYHBIX
(baxTopoB
€CTEeCTBEHHOT'0,
AHTPOIIOTCHHOTO U
TEXHOT€HHOT'O
MIPOHUCXOKACHHS

3HaeT MEpONPHUATHA 1O 3aIIUTE
YEJIOBEKA U OKPYXKAIOILEH Cpeslbl OT
Pa3INYHBIX (PaKTOPOB €CTECTBEHHOTO,
AQHTPOIOT€HHOTO U TEXHOT'€HHOT'0
MIPOMCXOKICHUS, CII0COOBI
U3MEpPEHHs U OLIEHKHU ypOBHEH
OITaCHOCTEH B cpefie OOMTaHus, KaKk
PacCUUTHIBATH XUMHYECKYIO HArPY3Ky
HCTOYHHMKOB B 3KOCHCTEMAX

YMeeT NoAroTaBIuBaTh
IPEJI0KEHNUS 110 3alIUTE YeJIOBEKa U
OKpY>KaIOIeH cpebl OT Pa3InYHbIX
(haKTOpOB €CTECTBEHHOTO,
AQHTPOIIOTEHHOT'O ¥ TEXHOT€HHOTO
TIPOMCXOXKICHISI, 00pabaThIBaTh
MOJTyYeHHbIE Pe3YJIbTaThl, PACCUUTATh
Harpy3kd XHMHYECKHX HCTOYHHKOB B
HKOCHUCTEMax

Brnaneer HaBbIkamMu pa3zpabOTKH
MEpONPUATUH MO 3alUTe YeJIOBeKa U
OKpY>Karolley cpenbl OT pa3IuyHbIX
(haKTOPOB €CTECTBEHHOTO,
AHTPONOT€HHOI'O0 U TEXHOT€HHOTO
MIPOUCXOKICHHUS, HABBIKAMH
ONITUMH3ALUHN HEOOXOIUMBIX
JICUCTBUI 10 UICHTU(DHUK AIHH
Pa3IMYHBIX TUIOB IPUPOAHBIX U
TEXHOT€HHBIX UCTOYHUKOB Ha
MpUMEPE XUMUYECKUX 3arpsi3HEHUI

Bonpocsr a1 YO
CamocTosTenbHas
pabota

Bompocs! Ha
JK3aMeHe

UIIK-2.1. OnenuBaer
MPUYUHBI 1 UCTOYHUKHU
aBapHUITHBIX BEIOPOCOB
1 cOpOCoB B
OKPY’KaIOIIYIO Cpey

3HaeT NPUYMHBI U MTOCIICACTBHS
aBapHHUHBIX BHIOPOCOB M COPOCOB
3arpsI3HAIONINX BEIECTB B
OKPYXKaIOIIyIO Cpey,
XapaKTEePUCTUKH Pa3INIHbIX TUIIOB
MCTOYHUKOB XMMHUUYECKHX U MHBIX
3arpsI3HEHHUH, TPUHINIIBI U METOIbI
UX UIeHTH(UKALNY, COBPEM EHHbIC
TEHICHIMN Pa3BUTHS TEXHUKHU U
TEXHOJIOTHH B 00IaCTH 3aIlUTHI
TUAPOCQEPHI ¥ TUTOCPEPHI

Bomnpocs! gyis
«Onui-onpoca

Bompock! Ha
9K3aMEHe

14



VMeeT BBISIBIATH TIPUUHHBI U
HCTOYHHKH aBapHHHBIX BEIOPOCOB M
cOpOCOB B OKPYIKAIOMIYIO CPey, Ha
OCHOBE (DU3UKO-XUMHUYCCKUX
TpEIICTABIEH I O CTPOCHUH
ruapochepsl U TUTOCPEPhI, OTINYATH
TIPUPOJIHBIE M aHTPOTIOTECHHBIE
HCTOYHHKH, (POPMYyITHUPOBAThH
OCHOBHBIC TTOHSTHS

Brameer criocoOHOCTBIO K aHATH3Y
COBPEMEHHBIX TCHICHIIMU Pa3BUTHUS
TEXHUKHU U TEXHOJOTHIA B 00JIACTH
obecrieyeHuns: 6€30NaCHOCTH U
3(h(EKTHBHOCTH METOJIOB H CUCTEM
3aIIUTHI TUTOC(EPHI B THIPOCPEPHI
OT BPEIHBIX BO3JCCTBUM

UIIK-1.3.
DopMyIupyer,
AQHATM3UPYET U pelaer
3amaqn
npodeccuoHambHOM
JesTeIbHOCTH Ha
OCHOBE T0JIOKEHUH,
3aKOHOB U METO/IOB
€CTECTBEHHBIX U
TEXHUYECKNX HayK,
MaTeMaTHIECKOTO U
¢du3nyeckoro armmapara

3HaeT U OCYILIECTBISET OUCK
3aKOHOB M METOJIOB MaTEMAaTHKH,
€CTECTBCHHBIX M TEXHUYECKUX HAYK
TIPY peIIeHIH NPO(eCCHOHATBHBIX
3a1a4

Ymeer ¢popMynHpoBaTh,
AHAIN3UPOBATh U PEIIaTh 3313491
MpoQeCCHOHANTBHOM EITETBHOCTH Ha
OCHOBE I10JI0XKEHHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, MATEMATHYECKOTO
1 GU3NIECKOTO arapaTa

Bnaneer u BHeapsieT B
MPO(PECCHOHATBHYIO EATEIbHOCTh
IIOJIOKCHUA, 3aKOHBI 1 MECTO/bI
€CTCCTBCHHBIX U TEXHNUYCCKUX HAYK,
MaTeMaTHYecKoro U (pu3nvIeckoro
anmapara Juist pelieHus 3a1a4 1o
00eCTIeYeHUIO TEXHO ChepHOU
6e3omacHOCTH

Bomnpocsr qis YO
CamocrosiTensHas
pabota

Bomnpock! Ha
DK3aMeHe
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HUIIK-2.2
PazpabateiBaeT
MEpOIPUSITHSI 110
3alllUTe YeJI0BeKa U
OKpY’KaloIIeH cpenbl
OT pa3IMYHBIX
(baxTopoB
€CTEeCTBEHHOT'0,
AHTPOIIOTCHHOTO U
TEXHOT€HHOT'O
MIPOHUCXOKACHHS

3HaeT MEpONPUATHS 110 3aLIUTE
YelnoBeKa U OKpYIKaroLlel cpesisl OT
Pa3IMYHBIX (AKTOPOB €CTECTBEHHOTO,
AQHTPOIIOTEHHOT'O ¥ TEXHOT€HHOT'O
HPOUCXOKICHUS, CIIOCOOBI
W3MEPEHHs U OLIEHKH ypOBHEH
OIIACHOCTEH B cpesie 0OMTaHUs, KaK
PacCUUTHIBATH XUMHUYECKYIO HArPY3Ky
HCTOYHHUKOB B 9KOCHCTEMAaX, MOICIH
pacmpocTpaHeHus, Tpanchopmanuu u
HaKOIUICHUS 3arPsI3HSIONINX BELIECTB
B uToc(epe u runpocdepe

Ymeer 00padaThIBaTh MOJIyYCHHBIE
pe3yJIbTaThl, PACCYUTATH HArPY3KU
XHMHYECKHX HCTOYHHKOB B
IKOCHCTEMAX,

KOJIMYECTBEHHO PacCUUTaTh U
OIICHUTH IO 0a3aM JaHHBIX
M3MepeHHN mapaMeTpoB PHPOTHOM
CpeIbl THII XUMHYECKOTO HCTOYHHUKA

Brnazneer HaBbIKAMM OITUMHU3AIUN
HEOOXOAUMBIX IEHCTBUN IO

WICHTU QUKAIMY Pa3TMIHBIX THIIOB
MIPUPOJHBIX U TEXHOTEHHBIX
HMCTOYHHUKOB Ha MIPUMEPE XUMHUIECKUX
3arpsA3HEHNH, HABBIKAMU OIIEHKH
ONACHOCTH XHUMHMUYECKHUX HCTOYHHKOB
B DKOCHUCTEMax

Bomnpocsr qis
«6nmuI-onpocay

Bompocs! Ha
JK3aMeHe

WIIK-1.3.
dopmynupyer,
aHATU3UPYET U pelIaer
3a1a4n
npodeccuoHaTbEHOM
JESITENbHOCTH Ha
OCHOBE TI0JIOKECHH,
3aKOHOB U METOJI0B
€CTCCTBCHHBIX U
TEXHUYECKUX HayK,
MaTeMaTH4ECKOIro U
(u3MgecKoro amnmapara

3HaeT U OCYIIeCTBISIET MOMCK
3aKOHOB 1 M€CTOA0OB MaTCMAaTUKH,
€CTCCTBCHHBIX U TEXHUYCCKUX HAYK
[pH peltieHnd npodheccuoHaIbHbIX
3amaq

Ymeer GopMyIHpOBaTh,
aHAJIM3UPOBATh U PeIIaTh 3a/1a41
pohecCHOHATBLHON NIEITENLHOCTH Ha
OCHOBE TOJIOKEHUM, 3aKOHOB U
METOJIOB €CTECTBEHHbBIX U
TEXHUYECKUX HAyK, MAaTEMATH4ECKOTO
1 (PM3UYECKOTrOo armmapara

Brnaneer u BHeapsieT B
MPO(PECCHOHANBHYIO EITEIbHOCTD
TMOJIOKEHUs1, 3aKOHBI U METO/IbI
C€CTCCTBCHHBIX U TEXHUYCCKUX HAYK,
MaTEeMaTHYECKOro U (PU3HUECKOrO
ammapara Jyist pelieHus 3a/1a4 1Mo
00€CTIEYCHUIO TEXHOC(hepHOU
0e30IMacHOCTH

Bonpocer st YO
CamocTrosiTeabHas
pabora,
TBopueckoe
3aJlaHHe

Bompock! Ha
9K3aMEHE
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Tunosbie KOHTPOJIbHBbIE 3aJAHUS UJIM HHbIE MATEPHUAJIbl, HeO0OX0ANMMbIE VISl OLlEHKHU

3HAHM A, YMEHH I, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX ITANbI

(¢opMupoBanusi KOMIIETEHIIHII B Npolecce 0CBOCHUSI 00Pa30BaTe/IbHOI MPOrpaMMbl
Ilpumepnutit nepeuens 6onpocos u 3a0anuii

Bonpocs! 1151 yeTHOTO onpoca/reMbl pedgepaToB 1o TeMe «CTpaTerusi M TAKTHKA 3ALIUTHI
ruapocdepsl, 0YHCTKA CTOYHBIX BOI)

1. Kaxue ocHOBHBIE XapaKTEpUCTHKH KaueCTBa BOJbI Bbl 3HaeTE?

2. Kakue orpaciy npoMBIIUIEHHOCTH ABIISIIOTCS HanboJiee onacHbIMU JUTs THApochepsl?

3. [TpuBeaure knaccuuKanus BEIECTB — 3arpsA3HUTENCH BOJBI U METOMAbI UX M3BIICUCHUS

(o $ha30BOMY COCTOSIHUIO U XMMHUECKOMY COCTaBY).

4, Pacckaxxure 0 6€30TXOTHBIX U pecypcocOeperarnmx TEXHOIOTHIAX UCTIOIh30BAHUS BOJIBI

B TexHochepe.

Bonpocs! asst yeTHOro onpoca no teMe «O4nCTKa CTOYHBIX BOJ OT KPYIHOAMCIIEPCHBIX

npuMeceil MeTOAAMHU NPOLEKUBAHUSA U CeIUMEHTALUID)

1. Ot xakux (GakToOpoB (M MOYEMy OT HHUX) 3aBHCUT CKOPOCTh OCXKJEHHS KPYMHOIMCIIEPCHBIX

YacTHIl B YCIIOBUSAX €CTECTBEHHOW KOHBEKIIUU?

2. KakoB nmpuHIHIT BEIOOpa (GOpMYIT TS pacdeTa IMonpaBovHOro kodddummenTa, He0OX0MMOr0o

IIPU ONPEJIETIEHUN CKOPOCTU OCAXK/IEHUS YaCTUILIbI B YCJIOBUSAX BBIHYKJIEHHOW KOHBEKIIMH?

3. Kakoil mprHIUI JeKUT B OCHOBE ONPEAETICHNs CKOPOCTH OCAXACHHUS 4acTHL, (hopMa KOTOPBIX

OTIIMYAETCS OT CHEePUIECKOM?

4. Kakoe 000pyaoBaHHE MPUMEHSIOT sl Tpy00il OUMCTKH OT HEPACTBOPUMBIX IPHMeEceii?

5. [ouemy no04YHbIE OTCTOMHUKN S3KOHOMUYHEE OTCTOMHUKOB IPYTHX THUIIOB?

IIpumep 3agaun no reme «O4YHCTKA CTOYHBIX BOJ OT KPYIHOAUCIIEPCHBIX PHUMeceH
MeTOAAMM NPOLEKMBAHNUS M CeIMMEHTALIMN»

Bona, conepxaniasi peyHOM WJI M YacTHILIBI MIECKA, ITOCTYNAeT B OYUCTHBIE COOPYKEHUS
Kpacnomapckoro Bopjokanana. I'myOuna otcroiiHuka A coctaBmser 10 meTpos, Iuiomap
nosepxuocTH — 100 M. [ry6uHa oTcToiiHMKa B cocTaBisieT 5 MeTpoB, IUIOMA/b TOBEPXHOCTH —
200 M. B KakoM U3 pe3epByapoB OCakIeHHUE HAET ObICTpee, ecii 00beMHAs CKOPOCTh MPOKAUKH
BOJIBI OIMHAKOBA 1 paBHa 20 M>/uac?

Bomnpoce! 17151 yCTHOTO ONPOCa H CAMOCTOSITEJIbHOI PadoThI 0 TeMe «DIoTanHOHHbIE
MeTOABD)
1. B uem cyTth MeTOz1a (uioTanuu?
2. CobiroieHre Kakoro yCiIoBHsl HEOOXOAUMO ISl peain3alii MeTojia (Iotarumn?
3. [louemy ¢uioTHpyromas cuiia 3aBUCHUT OT YIJla CMauMBaHUS YacTUIL?
4. HazoBuTE yCTpOWCTBa, WCIOJB3yeMbIe [UISI OTACICHHS HE(PTEHPOAYKTOB U IKUPOB OT
OYHIIICHHOH BOJIBI BO (DIIOTATOpPAX.
5. Kakum 00pazoM u mouemMy MOKHO UHTEHCU(UIMPOBATh Tpoliecc GIroTamun?

Bonpocs! 1151 yCTHOT0 onpoca no teMe «@WILTPOBaHUE»
1. KakoBbl MEXaHU3MbI U3BIICUCHUS JUCTIEPCHBIX YaCTHI] B Tipoliecce (GUIbTPOBAHUS?
2. B 9yem cocTosIT OTJIMYHS TIOBEPXHOCTHOTO (DHIBTPOBAHUS OT (PHIBTPOBAHUS B ciioe?
3. Kakue dakTopsl onpeesroT 10JIrOBEYHOCTh (PUIBTPOB U Ka4eCTBO (riibTpaTa?
4. AnmmaparypHoe oopmieHue npoiecca GruibTpoBanus. OUIbTPYIONNE MaTEPHAITHI.
5. Kak mpousBoautcs mpoiiecc pereHepanuu GuibTpoB?

Bonpocs! 11 YCTHOrO onpoca 1no reme «XMMHYECKHE METO/bI IepepadoTKH CTOYHBIX BOI)
1. Kakue mMeTo/pl XMMHUYECKON HEWTpaln3allud U OCAXKJICHHUS BPEIHBIX MPUMECEN B CTOYHBIX
BOJIaX BEI 3HaeTe?
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2. Kakue oKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE METOJIbI 00E3BPEKUBAHUS TOKCUUHBIX MpUMeceil
BBl MOYKETE HA3BaTh?

3. HaubGonee pacnpoctpanéHHble OKHCIUTENH. KakoBbI mNpenMyInecTBa M HEIOCTATKH
XUMHYECKHX METOJIOB NepepadOTKU CTOYHBIX BOJ?

4. KakuM criocoOoM MpoBOAUTCSA 00€3BpeKMBAHNE COSAUHEHUN PTYTH, MBIIIbsAKA, XpoMa?

Bonpocs! 1is1 yetHoro onpoca no teme «IIpouece koaryasiuum»

. [lepeuncaure craauu npouecca KoaryJsiuH.
. Kakue ¢akTopsl onpenenstor CKopocTb KOAryJysuuu?
. Kakue xumunyeckue koaryJsiHThl Bbl 3HaeTe? Kak mpou3BoauTCs pacyer 103 KOaryasiHTOB?
. Mexanu3sm BozaeiictBus (iaokyssiHToB. Heopranuueckue u opranudeckue QpJIoKyJIsSHTHI.
. Kakue mytu nHTeHCH(pHUKAIMK Tpoliecca KOaryJisiiiii Bbl MOXKETE Ha3BaTh?

Bonpocs! anst yeTtHOro onpoca no teme «Tepmudeckne MeToabl 04MCTKH CTOYHBIX H

NPUPOIHBIX BOI»

. Kakue MeTo/1bl OUMCTKH CTOYHBIX BOJI OTHOCSITCS K TEPMUYECKUM?
. Pacckaxkure 0 TEOpETHUECKUX OCHOBAX METO1A AUCTUILIALIMH.
. Uem mpocTas meperoHka OTaudaeTcs oT (PpakImOHHOU MEPETOHKHU ?
. B uem 3akitouaeTcs MeToA cxkaTHs Mapa U JUis Yero OH IpUMeHsercs?

Ok~ owpN PR

A OWN -

Bomnpocs! a5 «61un-onpoca» mno reMe «JIeKTPOXUMHUYECKHE MeTOAbD)
1. Kak BBIMIAIUT NPUHIUIMATIBHAS CXEMa 3JIEKTPOXUMHUUECKO ssueiiku?
2. Kakue peakiuu MpoTeKaroT Ha 3JIEKTPOoIax?
3. Yo Takoe 3JIEKTPOIU3Ep | ISl YeTO OH IpUMEHsIeTCs?
4. DnexTpoXuMu4ecKoe 06e33apakxMBaHne MPUPOIHBIX U CTOYHBIX BOJI.
5. Kakue mnpeumymiectBa M HENOCTATKH D3JIEKTPOXUMHUYECKHUX METOJOB I10 CPAaBHEHHUIO C
pEareHTHbIMH Bbl MOKETE Ha3BaTh?

Bomnpocs! st ycTHOro onpoca no treMe «CopOunoHHbIE 1 HOHOOOMEHHbIE METOAbD)
1. WoHnHbIi 0OMEH: NMPUHIUIBI MOHHOTO OOMEHA, CEJIeKTUBHOCTb, CTaJMM HMOHHOTO OOMEHa,
CKOPOCTh MOHHOT'O OOMEHa.
2. Kakue Tunbsl HOHOOOMEHHBIX MaTepUAJIOB BbI 3HaeTe?
3. Kaxkoe IMPUMCHCHUEC HAXOJAT LHCOJUTHI B CUCTEMAX 3alIUTEI CPEABI oOuranus?
4. PackpoiiTe moHsATHE «OOMEHHAs EMKOCTbY.
5. Kak npoBoauTcst pereHepaiiusi HOHOOOMEHHBIX MaTepuaioB?
6. UTo OTHOCAT K MEMOPAHHBIM TEXHOJIOTHUSIM MEpPepabOTKH CTOYHBIX BOJI?

TBopueckoe 3aganne Kk pazaeny «CopoOuUMOHHbIE M HOHOOOMEHHbIE METOAbI»

[IpenoxkuTe KOMIUIEKCHYIO CXEMY OYMCTKHM CTOYHBIX BOJ JIO YPOBHS «BOJA IUTHEBAs,
€CJIM 3TU BOJbI COJEpKAT CIEIOBbIE KOJIMYECTBA HEPTENPOIYKTOB, COMHM TKEIBIX METAIUIOB
(xoHIenTpanus 50 Mr/M°) 1 IaTOreHHEIe GaKTEpUN.

Tembl 1 YCTHOI0 orpoca 1mo TemMe «TUnHYHBIE MMpoOU3BOACTBA U HCTOYHUKH 3aIPA3HCHUA

MO4B»
1. Kakoe BinsiHuE 0Ka3bIBatOT aBapUU M Ype3BbIUAliHbIE CUTYallMU HA XUMUYECKUH COCTaB U
CTPYKTYpYy HOYB?
2. Kakue TunnyHsle IpOMU3BOACTBA U UICTOUHUKHU 3arpsi3HEHMSI TIOYB Bbl 3HaeTE?
3. Oxapaxkrepusyiite o0mmue noaxXo/s! K MPEeJOTBPALICHNIO BPEIHBIX BHIOPOCOB.
4. Kakue THIIOBBIE TEXHOJIOTUM TMPEJOTBpAICHUS 3arpsi3HEHHs JUTochepbl U  ee

pea6I/IJ'II/ITaI_II/II/I BbI MOXKCTC Hepe‘-II/ICJ'II/ITB?

Bonpocsl 1551 «0auu-onpoca» no reMe « Teopernyeckue 0CHOBbI OMOXUMUYECKUX METO10B
OYUCTKHU OTXO/I0B U PeadUIUTAIIUM OB

1.  KakoB cocTaB 6MOaKTHBHOTO WA U TUIEHKU?

2. Yo Takoe cyOctpat? UTo Takoe MIOBBIN HHIEKC?
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Urto Takoe OMOXUMHUYECKOE OKUCTICHHE?

OxapakTepusyiTe cTaguu OMOXUMUYECKOT0 paciajia OpraHMuecKUX BEIIEeCTB.

Uem aHaboIMYeCKHE MPEBPAIICHUS OTIUYAOTCS OT KaTabOoIMIecKux?

Uro Takoe pepMEeHTHI U KAaKOBA UX POJIb MPOIECCe OMOXMMHUYECKOTO OKHCIICHUS ?

OT KakuX mapaMeTpoB 3aBUCHT BEJIMYMHA KOHCTaHTH Muxajnuca-MeHTena?

Kaxwue BemiectBa aBnsitoTcs UHrHOUTOpaMu hepMeHTOB?

OxapakTepusyiTe cTai pa3BUTHsI OMOMacchl B OMOpeaKTope.

0. Kak ycraHaBIMBalOT BO3MOXHOCTb OYHCTKM MPOMBIIIJICHHBIX  CTOYHBIX  BOJ]
OMOXMMHYECKUMH METOAaMu?

BOo~NOO AW

Bonpocsl KOHTPOJILHOI PaboThI MO0 TeMe «AIPOOHbIE TEXHOJIOIMH NepepadoOTKH 0TX0A0B U
peaduJIuTAIMN MOYB C HCMOJb30BAHHEM HCKYCCTBEHHBIX COOPY:KEHUID»

1.  Yem omnuuaroTcst a3poOHbIE METO/IbI OYMCTKHM CTOUHBIX BOJ U TIOYB OT aHA3POOHBIX?

2.  Kaxwue dakTopsl onpenessitor CKOPOCTh pOCTa MUKPOOPTAaHU3MOB M TIporecca a’3poOHOM

OMOXMMHYECKON OUUCTKHU?

3. Uro Ha3bBaroT a3poTeHKoM? KaKkoBBI IPHHITUIIBI €10 PaboThI?

4.  TlpueauTte MpUMep CXEMbI KOMIUICKCHOW OYMCTKH CTOYHBIX BOJ M ITOYB B HCKYCCTBEHHBIX

COOPYKEHUSIX.

5. Kakue TunuuHble HapylIeHUS B TEXHOJIOTMH M AIKCIUTyaTallid a’3pOTEHKOB BBl MOXETE

Ha3BaTh?

6. Uem a’pOTEHKH OTIMYAIOTCS OT OMOPUILTPOB?

7. UTo mpeacTaBisOT cOO0M CEKITMOHHBIC OKCUTECHKH ?

Bonpocekl 17151 yCTHOTO 0Npoca mo reMe «A3po0OHbIe TEXHOJOTMH MepepadoTKU 0TX00B U
peadWIMTAIMH NOYB B MPUPOIHBIX YCJIOBHAX»
1. B yeM cOCTOAT NpeuMyIIECTBa U HEJAOCTATKU TEXHOJIOTUH a3pOOHOM OUUCTKU B IPUPOIHBIX
YCIIOBHUSX NEpe]l UCKYCCTBEHHBIMU OYMCTHBIMU COOPYKEHUSIMHU?
2. Uro Ha3wIBarOT NoJsiMu opoieHus? KakoBa TEXHOJIOTHS UX SKCILTyaTalun?
3 Uem 110151 OPOIICHHST OTIUYAIOTCS OT MOJIeH PrIbTparm?
4. B 4eM COCTOWMT MPUHIMIT PAOOTHI OMOJIOTUYECKHX MPYI0B?
5 OxapakTepusyiiTe napameTp akTUBHOM MMOBEPXHOCTH OMOJIOTMYECKOI0 TIpy/Ia.
6. Ot yero 3aBUCHT U KaK pacCUUTHIBACTCS MPOJIODKUTEILHOCT PEObIBAHMS CTOYHBIX BOJI B
OMOJIOTMYECKHX TIpyaax?

Bonpocsl 1511 <yCTHOT0-0npoca» no reMe «AHAIPOOHbIE TEXHOJOTHH NepepadoTKH
OTXO/I0B M PeadHINTAINH TTOYB)

Kax npoBoauTcs mpoBepka 0TX0/10B Ha OMOpa3IaraéMocThb?

[lepeuucnure BUIBI aHAYPOOHOTO OPOKECHHUS.

KaxkoBbl cTaguu meTaHorexnesa?

Kak npoBoautcst 00e3BpexkuBaHue Cyab(aTcoaepKaIINX CTOKOB U MOYB?

Yo Ha3bIBaETCS METAHTECHKOM ?

Kakue ycnoBus onpenensitor 3pPeKTUBHOCTh aHAYPOOHOTO OpOKEeHMS?

YeM OTIMYAI0TCS PEaKTOPBI CO B3BEIICHHO-CEMMEHTAIIMOHHONH OMOMACCOi OT PeakTOpOB
C IPHUKPEIICHHOW OnomMaccoit?
8. Kak mpoxomut OuopasznoxeHue HEPTH, MECTUIUAOB, (HEHOJIOB i OO0C3BPESKUBAHUS
OTXOJIOB B ITOYBax?

NooakrowdhE

Bomnpocs! a5 ycTHOr0 onpoca mo reMe «Meroasl nepepadoTKu 0CaAKOB M HIJIAMOB»
[TpuBenuTe KIacCUPUKALNIO OCAJKOB U IIIAMOB.
Uem oTiiMyaeTcst TpaBUTAIIMOHHBIA METO/ YIDIOTHEHHS OCAJIKOB OT IIEHTPOOESKHOTO?
B uem cymrHOCTh (DIOTAIIMOHHOTO METO/IA YIIJIOTHEHUS 0CAIKOB?
[IpuBenuTe mHpUMEpbl peareHTHbIX U Oe3peareHTHBIX METOAOB KOHIUIIMOHUPOBAHUS

APwnhE
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0CaaKoOB.

5. Kaxk mpoBoautcst 00€3B0KHMBaHKUE OCATKOB?
6. J1s1 uero npUMeHsIOTCS UII0BbIE TUIOIIAIKA-YTUIOTHUTEIHU?
7. Packpoiite noHsATHE peKylepauy akTUBHOTO HJIA.

Bomnpocs! 1is «0aum-onpoca» no teme «Pexkynepanus, BTopu4uHasi nepepadoTka, XpaHeHue
U MCIO0JIb30BAHHE TBEPABIX 0TX0A0B)

1. UTto Ha3bIBaeTCS peKymnepareil TBEpabIX OTX0I0B?

2. Kakue XUMUKO-TeXHOOTHIECKHE CXEMBI IEpepadOTKU TBEPABIX OTXOIOB MPUMEHSIOTCS B
pa3BUTHIX cTpaHax? B pa3BuBaromuxcs ctpanax?

3. Urto moapazymeBaeT moja co0oi peayKIns OTX00B?

4. Bo3MOXHO 1M HM3BIIEUEHHE PHEPrUU TNpH Tepepadotke orxoaoB? Ecnu nma, To Kakum
obpazom?

5. Kakum 00pa3oM pou3BOIUTCS 3aXOPOHEHHUE TBEPIBIX OTX0I0B?

Bomnpocsl 111 yeTHOro onpoca mo reMe « TeXHUKa ¥ TEXHOJIOTHH 00€e3BPe:KMBAHMS
TBEPABIX TOKCHYHBIX 0TX0/10B»

Kak nmpoucxoaut karncyirupoBaHUe TBEPJIbIX TOKCUYHBIX OTXOJ0B?

JIns1 KaKuX TOKCUYHBIX OTXO/I0B TPUMEHSAETCS METO/ LIEMEHTUPOBAHMS ?

Packpoiite noHsTHe BUOPOKABUTAIIMOHHON YKCTPAKIIHH.

Urto Ha3piBaloT neuybto Bantokosa?

B uem cyTtp TexHonoruu «Ilupokcan»?

KakoBbl 0OCOOCHHOCTH peaOWIMTAIlMA  3E€MEeJb, IOJBEPIIINXCS  PAJTUOAKTHBHOMY
3apaxKeHUI0?
7. Kakue KOHCTpYKIIMM HMMEIOT YCTAHOBKM IO TMepepadOTKH TBEPABIX M IKUIKUX
PaIMOAKTUBHBIX OTX0J10B?

SourwnE

Tembl AJ1s1 yCTHOTO onpoca u pedeparos 1o pazaeny «CaHMTapHOe 3aXOPOHEHHE 0TXO0A0B U
KOMILIEKCHbIE TEXHOJIOTHH PeaduIMTAlNU MOYB»

1. Pacckaxxure o IpUHIMITUATIBFHOM CXEME MOJIUTOHOB JJIsI 3aXOPOHEHUS OTXO/IOB.

2. Jn1st uero ycTpauBaroTCs CUCTEMBI APEHAKa B OCHOBAHUU MOJIUTOHA?

3. I[J'If[ 4Uero NpuMcEHACTCA U KaK YCTPOCHA CUCTEMA OTKAYKHU U 0663Bpe)KI/IBaHI/I$I Ta30BbIX
AMHUCCHIA?

4, [IpuBeauTe mNpUMEpP KOMIUIEKCHOW TEXHOJOTMYECKOM CXEMbl MPEIOTBPALLICHUS
MOCTYIUICHHUA BPECAHBIX U TOKCUYHBIX BCIICCTB B J'II/ITOC(bpr.

5. Kakne coBpeMeHHBIC METOBI U O0OPYAOBaHUE PEaOUIUTAIIMN 3eMENb MPEACTaBISIOTCS

Bam nHanbonee nepcrnieKTUBHBIMU?

IIpuMepHBI BADHAHT TBOPYECKOI'0 32JaHUSA
[TpennoxxuTe TEXHOJIOTMYECKYIO CXEMY PEaOMIUTALMU [TOYBbI, B KOTOPYIO MONAJIA HOHbBI
Meau (KOHIEHTpalus 5 MI/KT) u paz0aBiieHHast cepHasi kucioTta (pH BBITSDKKH MOYBBI paBeH 3).
Joxaxwure, 4To npeuIokeHHas Bamu cxema siBiseTcs ONTUMAIIBHOIM.

Bonpocs! k 3ammTe J1a00paTOpPHBIX padoT
«O4YHCTKA CTOYHBIX BOJ METOJAMH NPOLEKUBAHUS U CeTUMEHTALTID)
. Uro Takoe npouexuBaHue?
. JUISl YETO PUMEHSIOTCS TECKOJIOBKH?
. JlaiTe kmaccupukanuio OTCTOHRHUKOB.
. 5151 9ero npuMeHsroTCs: He(TEeIOBYIIKH?

O R S

«CHHMKeHHe MYTHOCTH BOJbI METOAOM YJIbTPA(PUILTPALMN
. Kakue metoas MeMOpanHoro pasneneHus Bol 3Haere?
. HazoBuTe 0CHOBHBIE XapaKTEPUCTUKH MTPOIECCOB yAbTpa(GMiIbTpaiii ¥ 0OpaTHOTO OCMOCa.
. Kakue Tunbsr MmemOpan Bl 3Haere?
. Kak paccunrars yJaenbHy0 Npou3BOIUTENbHOCTE MEMOPaHbI?

A WN —
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5. Kak paccunrtarh celeKTUBHOCTh MEMOpPaHbI?
6. Kak BiusieT TeMmneparypa BOJIbI Ha CEJIEKTUBHOCTh U TPOHUIIAEMOCTh MeMOpaH?
7. HazoBUTE JOCTOMHCTBA U HEJOCTATKU MEMOPAHHBIX METO/I0OB OYHUCTKU BOJIBI.

«OYHCTKA IPUPOAHBIX U CTOYHBIX BOJI METO0M KOATYJISIHI
Yro Takoe koaryssuusa? Kakos e€ mexanuzm?
Yro Takoe 13eTa-NMOTEHIUAN U OT Yero OH 3aBUCHUT?
Kakwue ycnoBus He0OXOAUMBI ISl YCTICIITHOTO MTPOBEACHUS KOATYJISIIIN?
Kakue peakTuBbl yallle BCEro CHOIb3YIOT B KAUECTBE KOArYJIIHTOB U IOYeMYy?
OT 4ero 3aBUCHT CKOPOCTh U MOJIHOTA KOATYJISIIIMN?
Uro Takoe Quiokynsnus?
[TpuBeauTe MpUMEPH HEOPTAHUIECKUX M OPIaHUIECKHUX (PIIOKYIISTHTOB.
B yem paznuuust 1udPy3HOro 1 30HHOTO OCaKICHUA?
Onuiute Gas3bl 30HHOTO OCAXKACHUSL.
0.  Kakwue TeXHOJOTHUECKHE MapaMeTphl MpoIecca KOaryJsiiuid MOXHO OIICHUTH, HCITONb3YS
kpuBble Kunma?

RO ~NOUO RN E

«IucTHAAsIKMS B CHCTEMAX OYMCTKH BOJAbD)
Cdopmynupyiite 3akoH Payss.
Cdhopmynupyiite 3akoH JlanpToHa.
Cdopmynupyiite nepsbiii 3akoH KonoBanosa.
B uem cyTh MeTO1a MPOCTOM NEPETOHKH (IUCTUILISIIINN)?
YeMm (ppakiMoHHAS TEPETOHKA OTIIMYAETCS OT MPOCTON MEPETOHKHU?
[TokaxxuTe TMHUS KUIKOCTH U JIMHHS Iapa Ha TMarpaMMax JaBJICHHS rapa (TeMIeparypbl)
OT COCTaBa XUAKOCTH.

ook wndPE

7. KakoBo annapatypHoe odopmiieHrne MeTo1a TUCTUIUIALUU?

8. Kakue npuemMbl HMCMONB3YIOTCS ISl CHUXKEHUSI DHEpro3arpaT M YBEIMUYEHHS] CTEIECHU
OUYMCTKH BOJBI IIPU UCIIOJIb30BAHUU METOJIA IUCTHILIALNN?

9. SIBnsercs I METOJl AUCTUILISILIMU pecypcocOeperaromm?

«O6e33apakuBaHue BOJHBIX PACTBOPOB rHIIOXJIOPUTOM, NOJTY4eHHBIM
3JIEKTPOXMMHYECKMM METOI0M)

1. Kakue peakuuu jexaT B OCHOBE JJIEKTPOXMMHUYECKOTO METOJOB YJANCHUS TKEIBIX
MeETanaoB?

2. Kaxkwue peakuuu jexxaT B OCHOBE JIEKTPOXUMHYECKOTO METO/1a TIOJIYYSHHSI PAaCTBOPOB ISt
o0e33apaxxuBaHus?

3. Kakwne peaknum jiexaT B OCHOBE METO/Ia AJIEKTpoQIoTaIuu?

4. KakoBbl MeXaHU3MBbI BO3/ICUCTBHS TIOJIBEPTIIMXCS DJIEKTPOIU3Y XJIOPUIAHBIX PACTBOPOB Ha
MUKPOOPTaHU3MBI?

5. Omumuyre TPUHIMIHAIBHBIE KOHCTPYKIIMU JJICKTPOIU3EPOB, MPEIHA3HAYEHHBIX IS
MOJIyYEHUSI PAaCTBOPOB, COACPIKALTUX aKTUBHBIN XJIOP.

6. KakoBbI yCclIOBHSI M CPOKHM XpaHEHUS KaTOJIUTA M aHOJHMTA XJIOPUIHBIX PACTBOPOB IOCIIE
3JEKTpon3a?

7. Jnst kakux 1eneil moMuUMo o0e33apakMBaHUs MPUPOJIHBIX BOJ U CTOKOB MPUMEHSIOTCS

IMMOJIYUCHHBIC JJICKTPOXUMHUUYCCKHUM ITyTEM paCTBOpI)I?

«ACOPOLMOHHBII MeTO/ yIaleHUs1 OPraHNYeCKUX MpumMeceii U3 BOAHBIX PACTBOPOB)
1. Hanumwmre ypaBHeHHE H30TepMbl ajacopbuuu Jlenrmiopa. OObscHUTE (PU3NYECKHI CMBICIT
BXOJISIIUX B HETO BETUYHH.
2. Kak omnpenensor KoHCTaHThI ypaBHeHHs JleHrmiopa? Kakuwe TepMoaMHAMHYECKHE U
reOMETPUUECKHE XapaKTePUCTUKU MOKHO PacCUUTaTh, 3HAsl 3TH KOHCTAHTHI?
3. [louemy ancopOrus yacTuil agcopOaTa MPOUCXOAUT HA AKTUBHBIX IIEHTpax?
4. Yem omigaeTcst aicopOIHsl U3 paCTBOPOB OT aJCOPOITMHU Ta30B U TapOB?
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5. Kakue ¢axTopsl BIUSIOT HA arperaTHOE COCTOsSIHUE afcOpPOLMOHHBIX ci10eB Mosekyn [TAB?

6. ITouemy mis ancop6ormm CH3COOH w3 BogHOTO pacTBOpa B KauecTBE aICOPOSHTA UCIIOB3YIOT
yroJib?

7. Pacckaxxure 00 OpUEHTAITUH MOJIEKYJT aTi()aTHIECKUX CIUPTOB (WU KUCIIOT) MPH aCOPOIIH
WX M3 BOJHBIX PACTBOPOB Ha aKTHUBHPOBAHHOM yrie. UeM ompeaemnsieTcs Mioaab MOJICKYIIbl B
aJIcCOpOIIMOHHOM cJioe?

«CeJleKTHBHOE M3BJIeYeHHS HOHOB TSKeJbIX MeTAJJIOB U3 BOAHBIX PACTBOPOB METOA0M

HOHHOI'0 00MeHa»

1. Kakoii nporecc Ha3bIBaIOT XpoMaTorpadudeckum pasnenenuem? Kakue Gpusnko-xumMuyeckue

MPOILIECCHI JISKAT B OCHOBE 3TOI0 MeToza?

2. Kak knmaccuuuupyroT Xxpomarorpaguueckue METO bl 0 MEXaHU3MY Tpoliecca pasaeeHus?

3. Kakue nmapameTpsl KOJMUECTBEHHO ONPEEISIIOT CTENEeHb CPOACTBA Pa3ZeNsieMbIX BEILIECTB K

dhazam?

4. Kak cBsi3aHa ¢opma XpoMaTorpapuuecKoro Muka ¢ BHIOM U30TEPMBI aJICOPOIMU B YCIOBUSX

paBHOBecHOI Xxpomarorpapuu?

5. Uto coboif mpeacTaBisitoT HOHOOOMEHHBIE COPOEHTHI?

6. Kaxumu cBolictBaMu OHHM 00J1a1ar0T?

7. Yto Takoe BpeMs yJIep>KUBAHUS U Kakue (PaKTOpPbI BIUSIOT HA €r0 BETUUUHY ?

8. Or kakux (QakTopoB  3aBUCHUT 3(PPEKTUBHOCTH  pa3/leiCHUs  KOMIIOHEHTOB B

XpoMaTorpaguyeckux KOJIOHKax?

«Ca}mTapﬂo-ngnqecmlﬁ AHAJIU3 MOYBLI: ONIPEACJICHUE COACPKAHUA aMMHUaKa,
XJIOPUI0B, HUTPHUTOB H HUTPATOB»

1. Uro takoe mouBa? Kakue mokaszarenu BXOIAT B CAHUTAPHO-XUMUYECKHUI aHAIU3 TIOYB?

2. Kakue xumudeckne coeTuHEHHs IBISIOTCS MOKA3aTeNsIMU MUHEPAIU3alUY OPraHuYeCKUX
BEIIIECTB B TTOYBE?

3. Kakoil xapakTepuCcTUKONW MOYBBI MOXET OBITh HaaWMuue B HEH OOJIBIIIOro KOJIWYEeCTBA
HUTPUTOB?

4, MOXXHO 7M1 TI0 XHUMHYECKOMY COCTaBy IIOYBBI OIICHUTH JaBHOCTh 3arps3HEHUS ¢
oprannueckumMu BemiecrBamu? Eciu na, To kakum odpazom?

5. Uto Takoe cCaHUTAPHO-XUMUUYECKUN aHAJIU3 TTOYB?

6. Hamumwure peaknuu, Jiexanye B OCHOBE (DOTOMETPHYCCKHUX OINPECIICHHH aMMHaKa,

HUTPATOB W HUTPUTOB, a TAKKC APTCHTOMCTPHUYCCKOrO OIPCACICHHUA XJIOPUAOB B BOJIHBIX
BBITSDKKAax II04B.

7. Kakue cymiecTBytoT npucnocodaeHus 1jis B3Tus npod nous?

8. Pacckaxure, Kak mpoTeKaeT mporecc mpodooTdopa Mmoys.

9. Onumute 0COOEHHOCTH J1TA0OPAaTOPHOW MOJrOTOBKM TOYB K aHANU3y HAa HUTPATHI,
HUTPUTHI, AMMUAK, XJIOPHJIBL.

10.  Ommmmre mporece NOTy4YeHHs BOIHOHN BBITSKKH ITOYBBI 1 OCOOCHHOCTH €€ XPaHCHHSI.

«O0e3BOKUBAHUE U YIUIOTHEHHE 0CA/IKOB CTOYHBLIX BOI»

1. HazoBute ncTouHrKH 00pa30BaHMs OCAJIKOB U UX XapaKTEPUCTHKH.

2. Kakue XxapakTepuCTUKM OCaJKOB CTOYHBIX BOJ| HEOOXOJMMO 3HaTh HpU BbIOOpE
o0opy10BaHus Ui YIUIOTHEHUS U 00€3BOKHUBAHUS OCAIKOB?

3. Kakwue criocoObl KOHIUIIMOHMPOBAHUS OCAIKOB Mepe]i 00e3BOKMBAHHEM Bbl 3HaeTe?

4. Kakue criocoObl 00€3B0KMBaHUS 0CAAKOB BaM U3BECTHBI?

«HA3Bneyenne HeTeNPOAYKTOB U3 MECYAHBIX MOYB METOIOM IKCTPAKIUH»
Uro takoe mouBa? M3 kakux a3 oHa COCTOUT?
OnuiuTe CymecTBYIONIYIO Kiaccu(uKkanuio BuaoB nouB Poccun.
Uro npencranisieT u3z ce0s HepTh?
OnumuTe, YTO MPOUCXOANT C IOYBOH MPH CHIILHOM HE(TSHOM 3arpsi3HECHUU.

el e =
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UTo Takoe peKkyIbTUBALIUS 3eMeNb?

[lepeuncnure MeTOAbI TUKBUAALUU HEPTSIHBIX 3arPS3HEHUN OYBBI U UX OCOOEHHOCTH.
B uem 3akirouaeTcst COpOLIMOHHBINA METO]] OYMCTKU BOJTHOM BBITSKKH TIOYBBI?
[lepeunciure UCNoOB3yeMbIe B pab0Te COPOCHTHI H UX OCOOESHHOCTH.

UTo Takoe OpraHoienTUUEeCKUe MOoKa3aTesid KauecTBa BOIbI?

©ooNo O

«3JIBKTpOXHMI/I‘leCKaﬂ KOppeKIus pH U OYHUCTKA MOYB OT coJieil TSKeJIbIX MeTAJIJI0OBY»

1. OnummuTe OCHOBHBIE TPUHITUIBI AJICKTPOXHUMHUYECKON OYHCTKH BOJHBIX PAacTBOPOB H
MOYB.

2. Yr1o Takoe aHOJ U KaToj?

3. Chopmynupyiite 3aKkoHbl OMma.

4. [lepeuncnure OCHOBHBIC COCTABIISIONIAE TIAJICHUS TOTEHIMANIA SJICKTPHUYSCKON IICTIH
AIEKTPOXUMHUYECKON YCTAaHOBKH.

5. Kak onpenensitor Ko3hdUIMEHT MOJIE3HOT0 JEHCTBUS U BBIXOJ 110 TOKY.

6. Kakne KOHCTPYKIIMOHHBIC TapaMeTpPhl AJICKTPOXUMUYCCKOW CHCTEMBl BIUSIOT Ha
3¢ hexkTUBHOCTH TpoIIEcca OYUCTKH?

7. B yem cx0ACTBO U paznuyne 3IEKTPOXUMUYECKON OUYUCTKH )KUIKOCTEH U TIOUB?

3ayeTHO-IK3aMeHAIlMOHHbIE MaTepHuaJibl 1JId HpOMe)KyTO‘lHOﬁ arrecranmuu

(3x3ameHn/3a4er)
Bomnpocel k 3k3ameny:
1. OO0nacTu MCIoNb30BaHUs BOJbI B TexHOC(hepe. TeHAeHITMN U3MEHEHUsT KauecTBa
BO/JIbI B PE3YyJIbTATE aHTPONIOTEHHBIX BO3AECHCTBUI HA OKPYKAIOIIYIO CPELY.
2. Knaccudukanus BemecTB — 3arpsa3HUTENEH BOAbI U METOJIbI UX H3BJICUEHHS (10
(ha30BOMY COCTOSTHUIO U XUMHUYECKOMY COCTaBY).
3. be3orxonmHeie U pecypcocOeperampiiye TEXHOJIOTUU HCIONB30BaHUS BOJBI B

texHocepe. Konuenuusi 0€30TXOIHOrO MNPOU3BOJACTBA. I[IpMHIMIBI COBEPIICHCTBOBAHUS
CYLLECTBYIOIINX IPOU3BOJICTB.

4. be3oTxonHble M pecypcocOeperaromme TEXHOJOIMHM HCIOJIb30BaHUA BOJbI B
texHochepe. TunoBbie cXeMbl OpraHU3alMy MPOU3BOJICTBEHHBIX POLECCOB.

5. Baxueiine  TUIIOBBIE  DKO3AIUMTHBIE  IIPOLIECCHI TexHonornueckue,
HKOJIOTUYECKHE U SKOHOMUYECKHe NpuHIUIIBEL. CTaaun pa3paboTKH MPOLECCOB OUUCTKHU.

6. OcCHOBHBIC  3aKOHOMEPHOCTH  Tporecca  (WIBTPOBAHHUS  BOJHBIX  CpeEil.
[ToBepxHOCTHOE (DUITBTPOBAHUE.

7. OCHOBHBIE  3aKOHOMEPHOCTM  Tpolecca (UIbTPOBAHUS  BOAHBIX  CpEa.
@unbTpOBaHUE B CIIOE.

8. AnmnapaTtypHoe opopMIIeHHE Tpoliecca (GUIbTPOBaHUsI BOAHBIX cpell. MeieHHbIe
GUIBTPBL

9. ArmnnapatypHoe odopmiieHHe Mpouecca  (UIBTPOBAHUS  BOJHBIX  CpEl.
CkopocTHble (UIBTPHl HEMPEPHIBHOTO U MEPUOAUYECKOTO JAEHCTBHS. JIEKTPOMAarHUTHBIE
GUIBTPEL

10.  Xumuueckue METOJbl OUMCTKH BObI. HelTpanusanus KucibIMy razaMu.

11.  Xumuueckue MeTOAbl OYMCTKM BOJABL. BblgeneHne Kanblus W MAarHus.
Tepmuueckue merosl. M3BecTkoBaHUE.

12. Xwumuueckue MeTo/ibl 0OUUCTKHU BoJbl. Hanbomnee pacnpocTpaHEéHHbIE OKUCIUTENH.
[Tpunun n obnactu npuMeHeHus Meroaa. OKHCICHUE XJI0POM.

13. Xumuueckue MeToAbl OYMCTKH BOAbL OKHCIEHHE KHCIOPOAOM U O30HOM.
IIpeumymiecTBa 1 HEJOCTATKMU.

14. duzuveckue METONbl JOCTIKEHHS OakTepuruaHoro sddekra. [TpuHIUIBI
neicTBus. AnmnapatypHoe opopMIICHHE.

15. OuncTKa CTOYHBIX BOJI METOJIOM BOCCTaHOBIJICHUS (00€3BpEKMBAHUE COSTUHEHUI

PTYTH, MBIIIBSKA, XPOMa).
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16. Craguu mpoiecca KOaryjsiud: pPacTBOPEHHUE KOAryJIsSHTOB, IO3UPOBAHUE U
CMEIIIEHNE PEareHTOB CO CTOYHOM BOJIOM; XJIOTIbE0OPa30BaHKUE M OCAKIACHUE XJIONbeB. DaKTOPHI,
OIIpEAEISAIONINE CKOPOCTh KOAryJIsLIUY.

17.  Tepmuueckue MeETOIbI OYMUCTKM CTOYHBIX BOA. MeTon  JAWCTHIUISALIUH.
Teoperrnyeckrie OCHOBBI U amnmnapaTypHoe oopMiIeHHE METO1a.

18.  dnoTanmoOHHBIE METOBI OUUCTKU CTOYHBIX BOJ. TeOopeTHYecKre OCHOBBI METOAA.
Ob6nactu ero npuMeHeHUsl.

19.  ®noranuoHHBIE METO/ABI OYHUCTKH CTOYHBIX BOJA. AmmaparypHoe o(opMIIEeHHE.
I'paButanmonnas dmoranus. [lennas dbaoranus. Hanopuas duortanus.

20. Hcnonp3oBanue GIIOTAMOHHBIX METOJIOB JUIS Pa3/IeeHUs] HEPTH U BOJIBL.

21.  OcHOBHbIE XHMMHMYECKHE KOAryJisHTbl. [IpUHIUNHAIbHBIE CXEMBbl THIIOBOTO
obopyoBaHus. Pacuer 103 KoarysisiHTOB.

22.  Mexanu3Mm Bo3ueicTBus (IOKyNsHTOB. Heopranmdeckne ¥ OpraHHYecKHe
(IIOKYJISHTHI.

23. Metosl 00e33apakuBaHus CTOUYHBIX BOA. [loydueHne peareHToB, 000py0BaHUE,
CrocoObl MHTEHCU(UKALIMH ITpOLECcCa.

24.  DnexTpoxUMHYecKue mporecchl. lIpuHIMNManbHas cxema 3JIeKTPOXMMUYECKON
A4erKu. Peakiuy, npoTeKaroImye Ha dJIeKTpoAaXx.

25.  Teoperndyeckre OCHOBbl  3JJEKTPOXMMHYECKMX  IPOLECCOB  OYHCTKU U
00€e3BpeKMBAHUS PACTBOPOB.

26.  AHOJIHOE OKHCIIEHHE M KaTOJHOE BOCCTAHOBJICHHE TOKCUYHBIX MTPUMECEH.

27.  DJEKTPOXUMHUYECKOE YMSITYEHHUE BOJIbI.

28.  DIEKTpOXMMHYECKAas KOATYJISITHS.

29.  DJeKTpoXuMHUYecKoe 00e33apakMBaHUE MPUPOIHBIX U CTOYHBIX BOJI.

30.  Dnexrpodnoranus.

31.  HoHHbIA 0OMEH: NPUHIMIIBI HOHHOTO OOMEHA, CEJIEKTUBHOCTh, CTaJUH MOHHOTO
oOMeHa, CKOpOCTh HOHHOTO OOMEHa.

32.  OcCHOBHBIE THITBI HOHOOOMEHHBIX MaTEPHUAJIOB, IPEIbIBIIIEMbIE K HUIM TpeOOBaHUS
U METO/bI pereHepaIyH.

33. CTpoeHure 1 CBOMCTBA (XUMUYECKHM COCTaB, OOMEHHasi EMKOCTh, TEPMOCTOUKOCTh
U JIp.) HEOPTaHMYECKNX HOHOOOMEHHBIX MaTEPUAIOB (IICOJIUTHI).

34.  IIpuMeHeHHE LIEOTUTOB B CHCTEMAaX 3allIUThI CPeIbl OOMTAHUSL.

35. CTpoeHre W CBOWMCTBAa OpPraHUYECKUX HOHOOOMEHHBIX MatepuajioB (oOMEHHas
€MKOCTh, HA0yXaeMOCTb, aJICOPOIIUs, JIEKTPOIIPOBOTHOCTS ).

36.  OOmeHHas eMKOCTb. [IpMHIIMIIBI U CIOCOOBI pereHepanuss HOHOOOMEHHBIX KOJIOH.

37. YMsiryeHue npUpOIHBIX U CTOYHBIX BOJ, YJIAJIEHHUE COJEN TKEIBIX METAILIOB C
HCMOJIb30BAHUEM HOHOOOMEHHBIX METOJIOB. JIOCTOMHCTBA M HEJOCTATKH METOAA.

38.  VYjpaneHue W CEJICKTHMBHOE W3BICUEHHE COJIEH TSHKEIBIX METAUIOB METOJO0M
MOHHOTO 0OMeHa. JI0OCTOMHCTBA U HEIOCTATKH METO/1A.

39. MewmOpanHble U1 KOMOMHHpPOBaHHBIE METOAbl MEpPepadOTKH CTOYHBIX BoA. KX

JIOCTOMHCTBA M HEJAOCTATKH.
40. Kakue mpoMBIIUICHHBIE aBapUU W Ype3BbIUaiiHbIE CUTyallMd Hauboliee XapaKTepHbI
g Poccun?

41.  KakoBbIM MOXET OBITh BIUSHHUE MPOWU3BOJCTBEHHBIX aBAPHA M YPE3BBIYANMHBIX
CUTYaIMil Ha XUMUYECKUI COCTaB U CTPYKTYpPY MOYB?

42.  OxapakTepu3yHTe TUITUIHBIC TIPOU3BOACTBA U UCTOYHUKH 3arPS3HCHUS TTOYB.

43.  Kakwue o0mue noaxo/sl K MpeA0TBPAIleHUI0 BPEAHBIX BEIOpOcOB BaM n3BecTHBI?

44, CyIIecTBYIOT JIM TUTIOBBIE TEXHOJIOTHH MTPEA0TBPAIIEHHUS 3arPsI3HEHUS JTUTOCHEPHI
u e€ peabuuTanum?

45.  KakoB cocraB OMOakTHBHOTO Wia M mieHku? Yro takoe cyOctpar? Uro Takoe
WJIOBBIA MHIEKC?

46. UYro Takoe Ouoxmmmuueckoe  okuciaeHue?  OxapakTepusyite — CTaauu
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OMOXMMUYECKOTO pacnaza OPraHuvICCKuX BCIICCTB.

47.  Yem aHaOoiMueCKHUE MPEBPAIIEHUS OTIIMYAIOTCS OT KaTaOOIUIECKUX ?

48.  UYro Takoe epMEHTHI U KAaKOBa UX POJIb MPOIECCE OMOXUMUYECKOTO OKHUCIICHUS ?

49. Ot Kakux mapameTpoB 3aBUCUT BEJIMYMHA KOHCTaHThl Muxasnuca-Menrena? Kak
U JI7IS1 4€TO OMpPEeNsAtoT KOHCTaHTy Muxasnuca-MenTeHna?

50.  Kakue BemecTBa nMoBbIma0T 3(GEeKTUBHOCTH PEPMEHTOB U KaK OHU Ha3bIBAIOTCSA?
Kakwue BemiecTBa SBIsAOTCS HHTHOUTOpaMU (PepMEHTOB?

51.  Kakue ¢pepMeHTsI (M MOYeMy) Ha3bIBAIOT aJallTUBHBIMU?

52. OxapakTepusyiTe cTaJiuu pa3BUTHUS OMOMAacChl B OMOpeaKTope.

53.  Kakwue ypaBHEHHsI XapaKTepU3YIOT MPUPOCT OMoMacchl?

54.  Knaccuduuupyiite rpynmnsl NPOMBIIUICHHBIX BOJX IO OMOXHMHUYECKOMY U
XMUMHUYECKOMY 1OKa3aTelIto.

55.  Kak ycraHaBiIMBalOT BO3MOXHOCTh OYMCTKH IPOMBINUICHHBIX CTOYHBIX BOJ
OMOXMMHUYECKUMHU METOAAMU?

56.  Cdopmynupyiite CyIIHOCTh a3pOOHOTO METO/1a OUHCTKH.

57. Kakumu daktopamu (4 mouemy) OMpeenseTcss CKOpOCTh Ipoliecca adpoOHOU
ounctku? Kak BiausieT Temmneparypa Ha Iporecc adpoOHOTo OpokeHus?

58. Ilouemy B ouMIIa€MBIX OHOXMMHUYECKHMMH METOJAMH CTOYHBIX BOJAX
KOHTPOJIUPYIOT coziepkanue a3ota u ¢pochopa?

59.  UYewm mois OpomIeHHs OTIUYAIOTCS OT mosield (umbrpammuu? KakoBa TeXHOJIOTHS
SKCIUTyaTalluu Tojei opomeHus? Uro Takoe IUIOMAAb HAMOPAKMBAHUA M Korja e€ CTOMT
YUHUTHIBATh?

60.  Yro takoe Omonorudeckue mpyasl? Kak v Koraa ux sKCIuTyaTHpPyOT?

61. Yo Takoe a3pOTIHK M KakHe Mpolecchl B HEM nporekaror? [lo kakum npusHakam
1 KaK KJIacCU(DHUIUPYIOT adPOTIHKHU?

62. Kakoe obGopynoBaHHe BXOOUT B COCTaB YCTAHOBKM JUISI aHadpOOHON ouMCTKU?
[TouemMy (¥ KaK) a3pOTIHKN KOMOUHUPYIOT C OTCTOMHUKAMU (OCBETIUTEINISIMH ) MU (piioTaTopamu?

63.  OxapakTepu3yiiTe OCHOBHBIE MEXAaHHW3Mbl  HApYIICHUS  TEXHOJIOTUH U
HKCIUTyaTalliy a3pPOTIHKOB, a TAKXKe MEpbI 110 UX YCTPAHEHHUIO.

64. Kaxkue daxTopsl (1 mouemy) BIusOT Ha 3HPEKTUBHOCTH OYUCTKHU B OMODUIBTpax?

65.  Yem BbICOKOHArpyx)aemple OMO(PHUIBTPHI OTIMYAIOTCS OT KaleIbHBIX?

66.  Ilepeuncnure OCHOBHbIE HAPYUICHUS MPH SKCIUTyaTaluu OMO(UIBTPOB U MEPHI IO
UX YCTPaHEHHUIO.

67.  Yem aHadpoOHBIC METO/BI OYMCTKH OTIMYAIOTCS OT adPOOHBIX?

68. Kak ocyuecTBIsIOT MPOBEPKY OTXOAOB Ha OHOpPa3IaraéMocTh aHa’pPOOHBIMU
MeToaMHu?

69.  KakoBbl OCHOBHBIE CTaJIUU aHAIPOOHOTO OpOXKEeHMs?

70. [Tepeuunciure ocHOBHBIE (DAKTOPBI, onpeaesstone 3pHEeKTUBHOCTh aHA3POOHOTO
opoxenus. [Touemy npouecc aHa’ poOHOTO OPOKEHUSI CTOYHBIX BOJI, KaK MPABUJIO, BEAYT B JIBE
CTyNEHH?

71.  Yewm OuopeakTOpbl MEPBOTO MOKOJICHUS OTINYAIOTCS OT OMOPEaKTOPOB BTOPOIO
IIOKOJIEHUs?

72.  Kak ocylecTBIsIOT COBMECTHYIO OUHUCTKY OBITOBBIX U CTOUHBIX BOA?

73. Kakue TpeOoBaHus TPEABSIBISIOT K CTOKaM, OYMINAEMBbIM OHMOXUMUYECKUMH
MeToAaMHu?

74.  Kakue nmapameTpsl (M IOYEMY) XapaKTEPU3YIOT OMoocaaKu?

75.  OxapakTepusyiiTe MeTOJAbl U TEXHUUECKUE pEIICHUs, IMpUMEHsAEMbIe s
YIUIOTHEHUS WJIa.

76.  Jlns 4ero Hy»Ha CTaOMIM3aLUs OCAIKOB U KaK €€ OCYIIECTBISIIOT?

77.  IloyeMy M Kak OCYIIECTBIISIIOT KOHIUIIMOHUPOBaHUE 0CaaKkoB? OxapakTepusyiTe
Oe3peareHTHbIE METO/1bl KOHAULMOHUPOBAHMSI OCAIKOB.

78.  Uewm WIOBBIE IUIOMAIAKN OTINYAIOTCS OT IJIOMAA0K-YIUIOTHUTEICH?
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79. OxapaKTepﬂsyﬁTe AOCTOMHCTBA U HCHOCTATKH, KOHCTPYKIIMOHHLIC OCOOCHHOCTH
PpaCblIMTEIBHBIX CYIIHUIIOK U ONITUMAJIBHBIC YCIIOBHA UX DKCILTyaTalllu.

80.  Oxapakrepusyite TOCTOMHCTBA U HEIOCTATKH, KOHCTPYKIIMOHHBIC OCOOESHHOCTH
CYIIWIOK C BpAIIAOMUMCs O0apadaHOM U ONTUMAJIbHBIC YCIIOBHSI HX SKCILUTyaTaIliH.

81.  Yto Takoe «CYIIMIbHBIN anmapar B3BEIMICHHOTO CIIOSI C MHEPTHBIM HOCHUTEIIEM)?

82.  IlpuBemute nmpumepsl peKynepal akTUBHOTO UJla.

83.  M3noxute CynIHOCTh METOJa SKCTPArHPOBAHUS.

84. KakoBa cymHOCTh MeTona kpucrammumszanuu? Kak yctpoeHo oOopynoBaHue,
MPUMEHsSIEMOE 11 KOHLEHTPUPOBAHMS BEIIECTB METOJIOM KPUCTAILTU3AUU?

85. B yem cyTh MeToma mpocToii neperonku (auctuwiuisiiuu)? KakoBo amnmapaTypHoe
odopmieHre MeTo1a JUCTUILISIINAN?

86. Kakue mnpueMbl HUCHONB3YIOTCS Ui CHIDKEHHS SHEprosarpar u

YBEJIMUCHUSI CTETICHH OYMCTKM BOJIBI TPH HCIOJB30BAHUM METOJA JUCTHILISIIUH?
SIBnsieTcs 1 METO AUCTUILIALIMU pecypcocoeperarommm?
87. Yro takoe TIIO? Uem onu otimmuarorcs ot ThO?

88.  llepeunmcnuTe OCHOBHBIE ONEpalliud  MEpepadOTKHM  TBEPAbIX  OTXOJOB,
00ecIeunBarINe YCTOMIMBOE Pa3BUTHE OOIIIECTBRA.

89. B d4eMm CXOACTBO M pa3iu4He CXeM NepepaboTKH TBEPJIbIX OTXO/J0B B Pa3BUTHIX H
Pa3BUBAIOIIMXCS CTpaHax?

90. B uyeM pasHuma Mexay KOHTPOJIUMPYEMOHM M HEKOHTPOIUPYEMOUW HSMUCCHEH
0TXO0/0B?

91.  OxapakrtepusyiiTe MeTOA KamncyiaupoBaHus. Yem MeTon KamcylnupoBaHUs
OTJIMYAETCS OT METO/1a LIEMEHTUPOBAHUS ?

92.  Yro Takoe HHEPreTUYECKHii MOTEHIIUAT OTXOA0B 1 KaK €ro HCIOJIb3YIOT?

93. B wuem cyrh MeToAa mHMpONM3a TBEpAbIX OTx0m0B? KakoBo ammaparypHoe
odopmieHre MeTo1a mupoImn3a?

94, [leun BantokoBa. B uem ocHoBHOe oTinuue nedeid BaniokoBa u o0opynoBaHus,

npeAHa3HaYeHHOr o i upoin3a? Pa3sl KAKOro cocraBa 00pa3yroTcs IpH nepepaboTKe TBEPIBIX
0TXO7I0B B nevax BanrokoBa? ['1ie u kak ux nepepadaTsiBatoT?

95. OxapakTepu3yiuTe MeTo 1 epepadOTKH TBEPABIX 0TX010B «IIMpoKcam».

96. B dewm 3akirouyaeTCsd M KaK peaju3yeTcs MPUHIUI OS30TXOMHOCTH IMepepaboTKH
0TXO0/0B?

97. B 1yem ocobGeHHOCTH MTepepabOTKH TBEP/IbIX PaIMOAKTUBHBIX OTX0/I0B?

98. Yto Takoe «CaHUTAPHOE 3aXOPOHEHHE OTXOI0BY»? UeM OHO OTJIMYAETCS OT MPOUMX ?

99. Kakue KOHCTPYKIIMOHHBIE SJIEMEHTHI SIBIISIIOTCA HEOOXOAMMON COCTaBISIONIEH

MOJIUTOHA JUIs CAHUTAPHOTO 3aXOPOHEHUS OTXO0/10B?

100. TIloyemy B cocTaB yCTAaHOBOK Ul T€PMONEPEPaOOTKU TBEPIBIX OTXOJOB BXOJIAT
CYXH€ U MOKPBIE SJIEKTPOPHITBTPHI?

101. Kakue KOMIUIEKCHbIE TEXHOJIOTUYECKHE CXEMbl MPEIOTBPAILECHHUS MOCTYIUICHHS
BpEIIHBIX U TOKCUYHBIX BelIeCcTB B inTochepy Bam usBectHbl?

102. Kakme coOBpeMEHHBIE METOABI W O0OpYJOBaHHE pPEAOMIUTANU 3EMeb
npeacTapisioTcs Bam Haubosiee nepcrneKTUBHEIME?

KpuTtepun onennBanns pe3yJbTaToB 00y4eHUsI

Ouenka Kputepuu onieHMBaHUsI 110 K3aMEHY
OLICHKY «OTJIMYHO)» 3aCIy’KHUBA€T CTYACHT, OCBOMBIIMI 3HAHUS, YMEHUS,
Bricokuit KOMIIETEHIIUU M TEOPeTHYEeCKUil Marepuasn 6e3 mpoOesoB; BBHITOJIHUBIIUI
YPOBEHb «5» BCE 3a/aHusl, NPEIyCMOTPEHHble Y4YEeOHBIM IUJIAHOM Ha BBICOKOM
(oTMuHO) KaueCTBEHHOM YpOBHE; IMPAKTUYECKHUE HABBIKU MPOECCHOHATBHOTO
MIPUMEHEHHS OCBOCHHBIX 3HAHUH C(HOPMUPOBAHBI
Cpennuit OLICHKY «XOPOLIO» 3aCIyXHBAE€T CTYACHT, MPAKTUUYECKU TMOJIHOCTHIO
YpOBEHb «4» OCBOUBILIUI 3HAHUSI, YMEHHs, KOMIIETEHIIMM U TEOPETHUECKHI Marepual,
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(xopor110) y4eOHbIe 3aJaHNsI He OLIEHEHbI MAaKCUMAIIbHBIM YUCIIOM 0aJUIOB, B OCHOBHOM
copMHUpOBaJl NPAKTUUYECKUE HABBIKU

OLCHKY «YAOBJCTBOPUTECJIBHO» 3aCIyXHBACT CTYACHT, 4YaCTHUYHO C

[Toporoserit . c

OBCHD 3% npoOesiaMi OCBOUBIIHM 3HAHUS, YMEHHsI, KOMIETCHIIUH U T€OPETUYECKUI
(yII[)OBJIeTBO - Marepuaj, MHOTHE Yy4eOHbIe 3aaHusi JHOO HE BBIMOJHWI, JUOO OHHU
Y eJ'ILHO)p OLCHEHBl YHCIOM OaioB OMM3KUM K MHHUMAJIbHOMY, HEKOTOpPBIC

IMPAKTUYCCKHC HABBIKHY HC C(l)OpMI/IpOBaHBI

MuUHHUMAaNIBHBIA | OILICHKY «HEYI0BJIETBOPHUTEIBLHO» 3aCIIy)KUBAaCT CTYJCHT, HE OCBOMBIIHIA

YPOBEHB «2» 3HAHWS, YMCHHUS, KOMIICTCHIIMM WM TEOPETHYSCKUH Marepuai, ydcOHbIe
(HEyZIOBIIETBOp | 3aJaHUS HE BBIMOJHMI, PAKTUICCKUE HABBIKK HE C(HOPMUPOBAHBI

UTEJIHHO)

Kpurepun oueHuBaHus mo 3aqery:

K cnaue 3auera gomyckaroTcsi CTyAEHTHI, ClIaBIINE BCe Ja00paTOpHbIE paOOTHI.

«3a4YTEHO»: CTYJICHT BJIAaJCEeT TEOPETUYECKUMU 3HAHUSAMU 110 JAHHOMY pasleiy, 3HAeT
OCHOBHOW TIPOTPAaMMHBIM Marepual B 00bEME, HEOOXOAMMOM Uil JallbHEWIer yd4&Obl W
npencTosimeld paboTel Mo mpodeccuu, TOMyCKaeT HEe3HAYUTENbHBIE OMIMOKU; CTYICHT yMEeT
MPABUJIBHO OOBSICHATH MaTepHall, WJUTFOCTPUPYS €ro MpUMEepaMu, CIPABISETCS C BBHIIIOTHEHHUEM
3aIaHUH, TPEAYCMOTPEHHBIX MPOrPaMMOid, 3HAKOM C OCHOBHOM JINTEPATYpPOH, pEKOMEHI0BAaHHON
IIPOrpaMMOM.

«He 3a4YTeHO»: MaTepuaj HE YCBOEH WM YCBOECH YaCTUYHO, CTYIEHT 3aTpyAHSETCS
MIPUBECTU NMPUMEPHI, UMEET JOBOJHLHO OTPAHUYCHHBIM 00bEM 3HAHUU MPOTPAMMHOI'0 MaTepuraa,
JIOTTYCKAeT MPUHIUITAATHHBIC OIIUOKHU B BHIMIOTHEHUU MTPETyCMOTPEHHBIX IPOTPaMMOH 3a/1aHui.

Kpurtepuu onennBanus pegeparon

O1eHKa «OTJHYHO» — BBITIOJTHEHBI Bce TPEOOBaHMS K HAINMCAHUIO M 3aliuTe pedepara:
o0o3HavyeHa mpobiemMa M 00OCHOBAaHA €€ aKTyalbHOCTb, CACNAH KPATKHUH aHaIN3 Pa3TUIHBIX
TOYEK 3pEHHs HAa PacCMaTPUBAEMYIO MPOOJIEMY M JOTMYHO H3JIOKEHAa COOCTBEHHAs MO3WIHA,
copMyupoBaHBl BBIBOABI, TEMa pAaCKphITa IIOJHOCTHIO, BBIJICPKAH OOBEM, COOIIOJICHBI
TpC6OBaHI/IH K BHCIIHEMY O(l)OpMJIeHI/IIO, JaHbl TIPaBUJIbHBIC OTBETHI Ha JOINOJHUTCIBbHBIC
BOIIPOCHI.

O1eHKa «XOPOLI0» — OCHOBHBIE TpeOOBaHUs K pedepaTy U ero 3aliuTe BBIIOJIHEHBI, HO
P 3TOM JIOMYIIEHBI HEJ0YEThl. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0)KEHHU MaTepHaia,
OTCYTCTBYET JIOTHYECKasl IIOCIIEeOBATEILHOCTh B CYXKJICHUIX; HE BBLIEpKaH 00beM pedepara;
HMCIOTCs YIIYIICHUA B O(bOpMJIeHI/II/I; Ha JOMMOJHUTCIIBbHBIC BOIIPOCHI ITPH 3alIUTC JaHbl HCIIOJIHBIC
OTBETHIL

O1IcHKA «y/I0BJIE€TBOPUTEIbHO0» — HIMEIOTCSI CYIIIECTBEHHbBIE OTCTYIUICHHS OT TPEOOBAHUIA
K pedepupoBanuio. B 4acTHOCTH, TeMa OCBElIECHA JHINb YaCTHYHO; JIOMYLICHBI (haKTHYECKHE
OlmMOKK B coJiep)KaHuK pedepara WIK MPHU OTBETC HA JOMOJHUTEIBHBIC BOIPOCHI, BO BpEMsI
3allIUTBI OTCYTCTBYCT BBIBO/I.

O1necHKa «HEYAOBJIETBOPHTEIbHO» — TeMa pedepara HE pacKkpbiTa, OOHAPYKHUBACTCS
CYILIECTBEHHOE HEMIOHUMAHHE IPOOICMBI.

Kpurepun nuddepeHunpoBanHoii oneHku pedepara

Kpurepun oneHku MakcumaibHasi OlIeHKa B Oajiax
JIOTHYHOCTh U3JIOKEHUS 3
PackpsiTre TeMbl 3
Hcrnonp30BaHue MUPOKOH HHGOPMAITMOHHON 0a3bl 3
Hannure coOCTBEHHBIX BBIBOIOB, 000OIIEHHUH, 3

KPUTHUYECKOTO aHAIIN3a
Co0uroieHue paBuIl IIATHPOBAHUS
ITpaBuIBLHOCTE OOPMIICHHS 1

N
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‘ Hroro: 15
13-15 6GayI0oB — OTJIMYHO;

10-12 6amioB — xopo1Iio;

8-9 6as1oB - yJ0BIETBOPUTEIBHO;

0 6anmIoB — HEYAOBIETBOPUTEIHHO.

Kpurtepuu oneHuBaHus pe3yJbTaToOB YCTHOIO OMpoca

OrneHka «xopouto» CTaBUTCS, €CIU CTYAEHT JaeT OTBET, YAOBJIECTBOPSIOIIMN TEM JKe
TpeOOBAaHUSAM, YTO M JUI OICHKH «OTJIMYHO», HO JIOMycKaeT 1—2 OommOKH, KOTOpPhIE caM ke
UCTIpaBIISIeT, M 1—2 Heo4eTa B OCIIE0BATEIFHOCTH U SI3IKOBOM O(DOPMIICHUH H3JIaraeMoro.

OueHka «yooenemeopumensHo» CTABUTCA, €CIU CTYACHT OOHApY>KMBAE€T 3HAHUE H
MIOHMMaHKUE OCHOBHBIX TOJIOKEHUH JAHHOW TEMBI, HOT U3J1aracT MaTeprall HEMOJIHO U JIOIYyCKaeT
HETOYHOCTH B OTIPEICIICHUH TIOHITHIA MK (POPMYITHPOBKE MPABIIT; HE YMEET I0CTaTOYHO ITyOOKO
M JIOKa3aTeIhbHO O0OOCHOBAaTh CBOW CYXKICHHS W TPUBECTH CBOM NPHMEPHI; U3JIaraeT MaTepHhai
HETIOCJIEZIOBATENBHO U JOIYCKAET OMIMOKHU B SI3bIKOBOM O(OPMIICHHH H3JIaraeMoro.

OueHka «rneydoenemeopumenbrnoy CTABUTCS, €CIU CTYACHT OOHapy)KMBaeT HE3HaHHE
OoNpIIed YacTH COOTBETCTBYIOIIETO BOMPOCA, JIOMyCKaeT OMMOKH B (OPMYJIUPOBKE
OIpeNIeICHU M TPaBUJI, UCKAKAIOUIME HMX CMBICT, OECHOPSI0YHO M HEYBEPEHHO H3JIaraeT
matepuasl. OLeHKa «2» OTMEYaeT TaKkue HEJOCTaTKH B IOATOTOBKE, KOTOPHIE SBISIOTCS
CEpBE3HBIM IPETITCTBHEM K YCIIEIITHOMY OBJIJICHHUIO TIOCIIEIYIOIINM MaTepHaIoOM.

Kputepun oneHuBaHus TBOPYECKUX padoT

O1eHKa «omanuyHoy» BBICTABISETCS CTY/ICHTY, €CIIM B TBOPUECKOM paboTe mpeacTaBiIeHa
coOCTBEHHasi TOYKa 3peHus (MO3UlUs, OTHOILIEHHE, CBOS ues); MpolieMa pacKpbITa
MHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, TMPH 3TOM CTYICHT MOXET TEOPETUYeCKH O0OOCHOBAThH
CBSI3H, SIBIICHUS, ApTYMEHTHUPOBATh CBOE MHEHHE C OMOPOH Ha (DAKTHI WM JTUYHBIN OTIBIT.

OueHKa «xopouio» BHICTABISETCS CTYACHTY, €CIIM B TBOPUYECKOW paboTe MpeacTaBieHa
COOCTBEHHas TOYKAa 3peHHUs (MO3WIMS, OTHOIICHHE, CBOS Hes); MpobiemMa JOCTaTOYHO
HHTCPCCHBIM, HGO6I>I‘IHBIM CHOCOGOM, HO TIpU 3TOM CTYACHT HC B MOJIHOU MCpPC MOXKCET
TEOPETHYECKU 00OCHOBATH CBSI3H, SBJICHHS, apPTyMEHTHPOBATH CBOE MHEHHUE C OTOPOI Ha (aKTHI
WM JTUYHBIN OTIBIT.

OueHka «ydoenemeopumenvro) BBICTABISIETCS CTYJIEHTY, €CIIM B TBOpYECKOH (opme
MPEJICTaBICHA TOYKA 3pCHUs (MTO3UIUS, OTHOIICHHE, HJIes1) KAKOro-Tu00 Y4YeHOro, MpPaKTHKa;
CTYJCHT JieJaeT MOMBITKY TEOPETHUYECKH OOOCHOBAThH CBSI3U, SIBICHUS, apryMEHTHPOBATh CBOE
MHEHHE C ONOPOM Ha (DAKTHI UJIU JIMYHBIN OIIBIT

OneHka «HeyooenemeopumesnbHo» BHICTABIACTCA CTYIEHTY, €CIM paboTa BBINOJIHEHA
(dbopManbHO, OOJbIIIas YaCTh BBITIOJIHEHA HE [0 TeME, He MPeACTaBlIeHa COOCTBEHHAS TOUKA 3PEHUS
(To3uIIKs, OTHOIICHHE ) IPU PACKPBITUH POOJIEMBI; apTyMEHTAIUs CBOETO MHEHHS CJ1ab0 CBsA3aHa
C pacKpbITHEM Ipo0IeMbl UM paboTa He caaHa.

Kpurepun onennBanus pe3yJbTaToB OBICTPOr0 NMCHMEHHOI0 ONMpPoca («OJIMI-0NPoCcy):
Kaxaomy cTyIeHTy BbIAAETCS CBOW COOCTBEHHBIH, Y3KO C(HOpMYIUPOBAHHBIA BOMPOC.
OTBeT AOKEH OBITh YETKMM M KpPaTKUM, COJEpXAallUM BCE OCHOBHBIE XapaKTEPUCTUKH
OIMUCBIBACMOI'O IMMOHATHA, MHCTUTYTA, KaTCTOPUH.
IIIkxaa omeHNBAHHUA:
«OTJMYHO» - BONPOC PACKPBIT IOJHOCTBIO, TOYHO O0O0O3HAUEHBI OCHOBHBIE MOHATHS MU
XapaKTEPUCTHKH T10 TEME.
«Xo0pouIo» - BOIPOC PACKPHIT, OJHAKO HET ITOJHOTO OTMMCAHMSI BCEX HEOOXOAMMBIX 3JIEMEHTOB.
«Y10BJIETBOPHUTEIbHO» - BOIIPOC PACKPBIT HE MOJIHO, IPUCYTCTBYIOT IpyOble OIIMOKHU, OJTHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPhIBAEMBIX MOHATHH.
«Hey10B/1eTBOPUTEIBHO» - OTBET HA BOTIPOC OTCYTCTBYET MJIU B II€JIOM HE BEPEH.
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Kpurepnn onennBanus J1ad0paTopHbIX padoT

«5» (OTIIMYHO, 3aYTEHO): BBHIMIOJHEHBI BCE 3a/IaHMsI TA0OPATOPHOM PabOTHI, CTYIEHT YETKO
u 6e3 omuOOK OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIo, 3a4TeHO): BBITIOJHEHBI BCE 3aJaHUs J1a0OpaTOpHON pabOTHI; CTYACHT
OTBETWJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMHU.

«3» (YIOBIETBOPUTENHHO, 3aUTEHO): BHITIOJHEHBI BCE 3a/laHus 1a00paTOpHOM paboOTHI C
3aMEYaHUSIMU; CTYICHT OTBETHJI Ha BCE KOHTPOJIBHBIC BOIIPOCHI C 3aMEUAHHUSIMH.

«2» (He 3a4TeHO): CTYACHT HE BBINOJHWI WM BBIMOJHWI HENPABUWIBHO 3aJaHUs
nmabopaTopHOi pabOThI; CTYJCHT OTBETUII HA KOHTPOJIbHBIE BOMIPOCHI C OIIMOKAMU UM HE OTBETUI
Ha KOHTPOJIbHBIE BOTIPOCHL.

5 Ilepevenn yueOHOM JUTEPATYPbI, HHGOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1 YyeOHas uTepaTrypa

1. byabikuna T.A. Tlpouecchl u ammapatsl 3amuThl ruapocdepsl [Teker]: yueOHoOe
nocobue Jutst cTyaeHToB By30B / T. A. byaeikuna, C. I'. EMenssHoB. - M.: Akagemus, 2010. - 287
C.

2. BeromkuH, A.I'. ImkeHepHas 3ammTa BOJIHOM Cpenbl [DNeKTpOHHBIN pecypc]: yueo.
nocobre — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanb, 2022. — 416 ¢. — Pexxum moctyna:
https://e.lanbook.com/book/2115809.

3. Iucemenckas H./I., 'anbra B.B., Hukonenko B.B. MeTob! 3auThl cpeibl 0OUTaHUS
B TexHochepe: yuebHoe nocodbue. Kpacuonap: Kybanckuii roc. yu-1, 2007. 140 c.

4. BeromkuH, A.I'. TexHoJIOrUM 3aIUTHI OKPYKAIOIIEH CPEIbl OT OTXO0I0B IMTPOU3BOACTBA
U noTpebaeHus [DneKTpoHHBIN pecypc]: yuebHoe nocodue st By30B / A.I'. Betomkun. — 5-
u3a., crep.— OnekTpoH. naH. — Cankr-IlerepOypr: Jlanb, 2025. — 304 ¢. — Pexxum pocryna:
https://e.lanbook.com/book/480245.

5. Jmutrpenko, B.Il. VYmpapineHHe SKOJIOTHYECKON O€30MacHOCTBIO B TeXHOChEpPE
[OnexTpoHHsbIH pecypc]: yuebHoe nocobue / B.I1. Imurpenko, E.M. Meccunesa, A.I'. detucos.
— DOmnektpon. maH. — Cankt-IletepOypr: Jlanp, 2022. — 428 c. — Pexwum poctyna:
https://e.lanbook.com/book/212267.

6. FOpkeBuu, A.A. TexHOJOrHYECKUE OCHOBBI MTPOU3BOACTBA XUMHUUYECKUX KOMIIOHEHTOB
cUCTeM Ku3HeoOecreueHus: [DeKTpoHHbIN pecypce]: yuebHnoe nocodue / A.A. FOpkesuy, I'.K.
Npaxuok, H.®. ®&nopo, M.A. TlumenoBa. — DnekrpoH. maH. — Cankrt-IleTepOypr: Jlans,
2022. — 368 ¢. — Pexum noctyna: https://e.lanbook.com/book/211871.

7. beno C. B. be3omacHOCTb >XM3HENEATEIBHOCTH M 3alIUTa OKPYKAIOLIEH Ccpenbl
(TexHOCc(hepHas 6e30MacHOCTh): YUeOHUK / - 2-¢ u3., ucup.u joi. - M.: FOpaiit, 2011. - 680 c.

8. Kampirun, B. T'. [IpombiniuieHHas SK0JIOTHS: Y4eOHOE TocoOre IJist CTYICHTOB BY30B / -
4-e uzn., mepepad. - M.: Akanemus, 2010. - 432 c.

9. 'onoBanoB, A.W. PexynbpTuBaIMs HAPYIICHHBIX 3eMeJb [ DIIEKTPOHHBIN pecypc|: yueo.
/ AWM. T'onoBanos, ®.M. 3umun, B.1. Cmeranun. — DnektpoH. nan. — Cankr-IlerepOypr: Jlans,
2015. — 336 c¢. — Pexum gocryna: https://e.lanbook.com/book/60650.

5.2 Ilepnoauyeckue JuTEepaTypa
basel napaeix kommmanuu «Yct Beroy http://dlib.eastview.com
Onextponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHble NpodeccHOHAIbHbIE 0a3bl
JMAHHBIX M HH(POPMALMOHHBIE CITPABOYHBIE CHCTEMbI

J1eKTPOHHO-0uOIHoTeYHbIe cucTembl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4, 5bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com
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IIpodeccnonanbHbie 0a3bl JAHHBIX:

1 Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3 Kypnansr uznarensctea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snektponnas oubnuoreka (HOB) http://www.elibrary.ru/

5 [ToTHOTEKCTOBBIC apXUBBI ~ BEAYIIMX  3alaJHBIX HAYYHBIX JKypHAJIOB Ha
Poccwiickoit miardopme Hayunbix sxypranos HOMKOH http://archive.neicon.ru

6 HammonanbHast snekTpoHHast Oubnuoreka (IoCTyn K DJIEKTpOHHOU OMOIMoTEeKe
mquccepranuii Poccuiickoit rocymapersernoi oubnmuorexu (PI'B) https://rusneb.ru/

7 IIpesunenrckas oubmmorexka mv. b.H. Enpruna https://www.prlib.ru/

8 baza nmanupix CSD KeMOpHmIKCKOTO ILEHTpa KpHCTALIOrpaduyecKux TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

9 Springer Journals: https://link.springer.com/

10 Springer Journals Archive: https://link.springer.com/

11 Nature Journals: https://www.nature.com/

12 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13 Springer Materials: http://materials.springer.com/

14 Nano Database: https://nano.nature.com/

15 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16 "Jlekropuym TB" http://www.lektorium.tv/

17 VYuuBepcuterckas unpopmannonsas cucrema POCCHUS http://uisrussia.msu.ru

NudopManmoHHble CIPpaBOYHbIE CUCTEMbI:
Koncynwsrant Ilmoc - cnpaBouyHas mpaBoBas cucTeMa (IOCTYN IO JIOKJIBHOM CETH C
KOMITbIOTepOoB O6ubmmoTekn) Peskxum moctyma: http:/consultant.ru/

Pecypchbl ¢B0OOAHOTO T0CTYHA:
1. KubepJlenunka http://cyberleninka.ru/;
2. AMepuKkaHCKas maTeHTHas 6a3a jpaHHbIX http://www.uspto.gov/patft/
3. MuHHCTEpCTBO HayKM M BbIcHiero oOpa3oBanus Poccuiickoit ®eneparumn
https://www.minobrnauki.gov.ru/;

4, DdenepanbHbii opran "Poccuiickoe oopaszoanue” hitp://www.edu.ru/;

5. HNudopmarmonnass cucteMa "EIWHOE OKHO J0CTyma K 00OpasoBaTeIbHBIM
pecypcam" hitp://window.edu.ru/;

6. Enunas kosutekims nudpoBbiX o0pa3oBaTeibHbIX pecypcoB http:/school-
collection.edu.ru/ .

7. Cnyx0a TeMaTHYECKHMX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

8. CrnoBapu u sHmkIoneuu http://dic.academic.ru/;

9. O6pa3zoBareabHbIi mopran "Yueba" hitp://www.ucheba.com/;

10. 3akonHompoekT "O6 obpazoBanuu B Poccuiickoit @eaeparun'. Bompockl 1 OTBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE JJICEKTPOHHbIE OOpa3oBarTe/ibHble M HH(OPMAIMOHHbIE PeCYpPChl

KyoI'Y:

1. ONEKTPOHHBII KaTaJjior Hayunoit O6ubImoTeKku KyoI'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas oubimoTteka TPYI0B YYEHBIX Kyor'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MOy IbHOTO AMHAMHYECKOro o0yuenus http://moodle.kubsu.ru

4, ba3a y4eOHBIX IUTAHOB, Y4eOHO-METOAMYSCKHX KOMIUICKCOB, ITyOJUKAUH U

koubepentwmii hitp://infoneeds.kubsu.ru/
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5. bubnuoreka  uMH(pOpPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMALMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

6. DnexkTpoHHbIH apxuB nokymenToB KyoIl'V hittp://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa30BaTeIbHbIE peCypchl Kadeapbl HHPOPMALMOHHBIX CUCTEM U
TexHosiorui B oopazoanuu Ky6l'Y u Hayuno-meroanueckoro xxypHaia "IIIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6 MeToguveckne yKazaHus I 00y4alOMIMXCS M0 OCBOCHU IO TUCIHUILIMHBI (MOIYJISA)

YcnemHoe OCBOGHHE AUCHUUIUIMHBI TPEANOJaraeT aKTHUBHOE, TBOPYECKOE Yy4yacTHe
CTYyJICHTa ITyTeM TIJITAHOMEPHOM, TTOBCETHEBHON paOOTHI.

Texymuii KOHTPOJIb 3HAHUHN OCYIIECTBISIETCS HA KaKIOM JIEKIIMOHHOM U J1a0OpaTOPHOM
3aHaTUU. MIToroBas popma KOHTPOJIS — 3a4€T U SK3aMEH.

OO0mue pekoMeH AU

W3ydeHre AUCHUIUIMHBI CIeIyeT HAYMHATh ¢ MPOpadOTKH paboueil mporpaMMel, 0co00e
BHHUMAaHUE, yJIeJssl LIEsAM U 3a/1a4aM, CTPYKTYPE U COAEp KaHMIO Kypca.

Hmeetcs eKTpOHHAS BEPCUS JISKIIHIA 110 TAHHOW TUCIUILTHHE.

OcHoBHOU (opMOH OO0yUYeHHS CTYJIEHTOB SBJISETCS CaMOCTOsTENbHas paboTa Haf
yaeOHbIM MaTepuaioM. [Iporece n3ydeHus IMCIMILIMHBI COCTOUT U3 CIEAYIOMIUX 3TAINOB:

1. IIpopaGoTka TEOpETUYECKOTO0 Marepuana IO PEeKOMEHIOBAHHBIM Y4YeOHHUKAM H
KOHCIIEKTaM JIEKI1i1, MPeI0CTaBIECHHBIX MPEenoaBaTesieM B 3JIEKTPOHHOM BUJIE.

2. BhInonHeHne caMoCTOATENbHBIX PadoT.

3. Cnaun 5Kk3aMeHa B YCTHOM WJIM MUCbMEHHOM opme (10 YCMOTPEHUIO PENoIaBaTesl).

CamMocTosaTenbHbIe paOOThl BBHIMOJIHAIOTCA KaXKIbIM CTYJIEHTOM Ha OT/AEJIbHBIX JIUCTKAX.
He pomyckaercst ucroib30BaHHE JIOOBIX CPEACTB KOMMYHHUKAIUMH (HOYTOYKH, MOOWJIbHBIE
TeJeOHBI C BBIXOJIOM B HHTEPHET U TIp.).

OpraHuzanys caMOCTOSATEIbHON padOThHI CTYACHTOB MPENOJIaraer:

- 00s3aTeNIbHOE BBINIOJHEHHE pPa3paOOTaHHBIX MpenojiaBaTeleM WHAWBUAYaIbHBIX
3aJIaHUM;

- KOHCYJbTAIIMU MPETIOAaBaATENs;

- paboTa c IOMOJHUTEIHLHOM TUTePaTypoii;

- TOATOTOBKY MAOKJIAQJ0B M pedepaToB, sl BBICTYIUICHHS HA CEMHHApax, HAay4HBIX
KOH(EpEeHIMiA, yuacTHe B KOHKYpcax CTyJEeHYECKOro 0OIIeCTBa;

- BBINIOJIHEHUE TEKYIIUX JOMAIIHUX PaldoT.

C nenpro KOHTPOJIA ¥ TIOATOTOBKU CTYACHTOB K M3yUEHHIO HOBOM TeMbI BHaYalle KaXKI0H
MPAKTUYECKOTO 3aHATHS TPEINoJaBaTejeM MPOBOIUTCS HHIUBUAYaIbHBIA WIH (DPOHTATBHBIM
YCTHBIA ONPOC MO BBIMOJIHEHHBIM 33JaHUSM TpebIaymield Tembl. KpuTepuu OIECHKU: —
MPABUJIBHOCTh OTBETA MO COJECPIKAHUIO 3a/1aHus (YUUTHIBACTCS KOJIMYECTBO U XapakTep OIIMOOK
IIPU OTBETE);

— NOJHOTAa W TNyOMHa oOTBeTa (YYMUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (DaKTOB,
MOHSATHUH U T.I1.);

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCSl IOHMMAaHUE U3JIaraeMoro MaTepuaa);

— JIOTHKA M3JIOKEHUs Marepuana (YYUTHIBACTCS YMEHHE CTPOUTH LIEIOCTHBIM,
MOCIIe0BATEIbHBIN pacckas, TPaMOTHO MOJb30BAThCs CHEIHATLHON TEPMHUHOIOTHEN);

— PalMOHAIBLHOCTD MCIIOJIb30BAHHBIX MPUEMOB U CIIOCOOOB PEILIEHUs TOCTAaBIEHHOMN
y4eOHOI 3a1a4uM (YUUTHIBAETCS YMEHUE UCTIONB30BATh HauboJiee mporpeccuBHbIE U 3(h(EeKTUBHBIC
CTIIOCOOBI TOCTH)KCHHS LIETTH);

— CBOCBPEMEHHOCTh U 3()(PEKTHUBHOCTh HCIOJIB30BAaHUS HATISIAHBIX MOCOOMH U
TEXHUUYECKHUX CPEJCTB MPHU OTBETE (YUUTHIBAECTCS TPAMOTHO U C MOJIb30M MPUMEHSTh HAIJISTHOCTD
Y JEMOHCTPAIIMOHHBIN OTIBIT TIPH YCTHOM OTBETE);

— MCIIONIb30BaHUE JAOMOIHUTENBHOTO MaTepuaia (00s3aTelIbHOE YCIOBHE);
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— paLlMOHATILHOCTh MWCIOJb30BaHMUS BPEMEHH, OTBEJIEHHOIO Ha 3a7aHue (He
0J100psieTCsl 3aTAHYTOCTh BBINOJHEHHUS 3a/JaHUsl, YCTHOTO OTBETa BO BPEMEHH, C YYETOM
WHJUBUYyJIbHBIX OCOOCHHOCTEMN CTY/IEHTOB).

Pa3BepHyThIli OTBET CTyAEHTa JOJDKEH MPEACTaBIATh COOOM CBSI3aHHOE, JIOTMYECKH
nocjenoBaTeIbHOE COOOIIEHHE Ha 3aJaHHYI0 TEMYy, IOKa3bIBaTb €ro yMEHHE MPHUMEHSThH
OIpeJIeJICHUs], PaBUJIa B KOHKPETHBIX CITydasiX.

[Ipu oueHke pemieHuss 3ajady aHAJIU3UPYETCS TOHHMMAHUE CTYJIEHTOM KOHKPETHOM
CUTYyallud, MPaBWIbHOCTh MPUMEHEHUs HOPM CEMEWHOro ImpaBa, CHOCOOHOCTh OOOCHOBAHHUS
BbIOPAHHOM TOYKHM 3peHUs, ITyOHHA NPOPaOOTKH MPaBONPHUMEHUTEIBLHOIO MaTepHara.

Pedepar u mpeseHTanmst Ha 3alaHHYIO TeMy BBINIOJHsSETCS B mporpamme Power Point.
[IpeseHTanus [OOMKHA COCTOSATH W3 5-8 claililoB M COAEpXKaTb OCHOBHBIE OIPENEICHMS,
(bakTH4eCKUi WIUTIOCTPUPOBAHHBINA MaTepHall, BbIBOJbI U CIIUCOK MCIIOJIb30BAHHBIX UICTOUHUKOB.

Marepuan s pedepara HE0OXOAMMO HCKaTh B KHUTAX, JKypHaJIax M WHTEPHET-
HCTOYHHKAX, OIYOJIMKOBAaHHBIX B MOCEIHHE 3 roja.

Pedepar, conpoBokparonuii mpe3eHTaluIo, J0/DKeH 3aHUMaTh 7-10 MUHYT.

JlaGopaTtopHass paboTa BBINOJHSETCS CTYJIEHTOM B COCTaBe I'PYMIbI, HOATPYIIbI HIU
MHIMBUAYaIbHO. Bce BbIUMCIIEHUS, BKIIIOYAsl OLEHKY TOYHOCTH SKCIEPHMEHTA, XKEJIaTebHO
IIPOBOAMTH BO BpeMs 3aHATHsA. [Ipu HEJ0CTaTOUHOM KOJIMYECTBE BPEMEHHU X MOYKHO BBITIOJIHATH
B Yachl CaMOCTOSTENLHOW paboThl C 00s3aTeNbHBIM NPEJCTABICHUEM  PE3YJbTATOB
IPEINOIaBaTeNI0 Ha MOCIEAYIOIINX 3aHATUAX WIM KOHCYIbTALSIX.

OdopmieHne OTYETOB JODKHO MPOBOAUTHCS MOCIE OKOHYAHHS pabOThl B 1aOOPaTOPHH.
JI71s1 TOATrOTOBKM K 3aIUTE OTYETA CIEAYET IPOAHAIU3UPOBATh SKCIIEPUMEHTAIILHBIE PE3YJIbTaThI,
COIIOCTAaBUTh MX C W3BECTHBIMU TEOPETUYECKMMU IOJOKEHUAMU WM CIIPABOYHBIMH JTAaHHBIMHU,
0000IIUTh Pe3yibTaThl MCCIEIOBAHUI B BUIE BBIBOJIOB MO paboTe, MOATOTOBUTH OTBETHI HA
BOTIPOCHI, IPUBOIUMBIE B METOTUUECKUX YKA3aHUAX K BBITIOJIHEHHIO JIa00paTopHbIX padort. [Tocie
3aBEpILCHHS BBITIOJIHEHUS J1a00paTOpHBIX pabOT MPOU3BOAUTCS UX 3allUTA.

B ocBoeHMM IUCHMITIMHBI MHBIWAAMU M JIMLAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
30POBbsi OOJIBIIOE 3HAUYEHHWE HMMEET HHIMBHIyajbHass ydeOHas pabora (KOHCYJIbTAllUH) —
JIOTIOJTHUTEIILHOE Pa3bsiCHEHUE y4eOHOro MaTepuania.

WMHnuBuayanbHble KOHCYJIbTALMU 10 TNPEAMETY SBJSIOTCA BaXHBIM  (aKTOPOM,
CTMOCOOCTBYIOIIMM MHIMBUIyATN3AA O0YUYCHHSI M YCTAaHOBIICHUIO BOCTIUTATEIBHOTO KOHTAKTA
MEXJy TMpernojaBareieM W OOydalolmMMCs HWHBAJIWAOM WM JIMIOM C OrpaHUYEHHBIMH
BO3MOKHOCTSIMU 3/I0POBBbSI.

7 MaTepuajibHO-TeXHUYeCKoe o0ecrneveHue mo JUCunjinHe (MoayJiro)

HaumenoBanue cnenuanbHbIX OcHaIEHHOCTb CHELUANbHBIX TOMELEHUI [lepeuens TUIIEH3UOHHOTO
MOMETICHUM MPOrPaMMHOI0
obecrieueHus
YueOHbie ayJUTOPUHI s | MeOenb: yueOHas meOenb Microsoft Windows
NPOBE/IEHHs 3aHATHI JIEKIMOHHOTO | TeXHUUYEeCKrne CpeaCcTBa 00y YeHNUS: Microsoft Office
THIA 9KpaH, IMPOEKTOP, KOMIIBIOTEP Professional Plus
(ayn. 101a, 332¢ r. KpacHonap, yiu. COMSOL Multiphysics
CraBpormonsckas, 149)
YueOHbie ayJUTOPUH it | MeOenb: yueOHas meOenb Microsoft Windows
TPYNIIOBBIX W HMHAMBUAYATBHBIX | TEXHHYECKHE CPEACTBA O0yUCHHS: COMSOL Multiphysics

KOHCYJIbTAllU i, TEKYIIEr0 KOHTPOJIS | dKPaH, MPOEKTOP, KOMIIBIOTEP
U IIPOMEXYTOYHOU aTTECTALUH
(ayn.328c, 101a, r. KpacHonap, yi.
CraBporosibckas, 149)

VYuebHbIe ayJuTOpUU st | Mebenb: yueOHas MeOenb Microsoft Office
npoBe/eHus JTabopaTOpHBIX padoT. | TexHudecKne cpeacTBa 00y YeHHS: Professional Plus
YueOHast 1ab0opaTopHs KOJUIOUJHOH | SKpaH, IPOEKTOP, KOMIIBIOTEP

XUMHUHU Oo6opymoBanue 328c: BBITSIKHON CHCTEMOMN

(ayn.328c, 334c r. KpacHonap, yi. | BEHTWISLIMH, MEJIOBOU JTOCKOW, CpeicTBaMu

CraBponoinbckas, 149) MOXKapHOH 6€30IaCHOCTH U OKa3aHMs IepBOH
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MeIWIUHCKOW — momMomu, CKaHUPYIOmUi
criekTpooToMeTp Leki SS2109UV;
CriektpodoTomerp Leki SS2107,
Mukpockon ONTHUYECKUN Altami;
Kongykromerp  «Okcnepr-002»;  Bechl
aHATUTUYECKHE «Adventures Proy;
TypOunumerp Hanna; Buckosumerp
Brookfield; Bucko3umeTrp KanmuusipHBII
BIDK-2; Bece nmabopatopubeie; Becsl

TOpcuoHHBIe; Memanka ¢ nogorpeBom «lka

C-MAB HS7»; Ileiikep nabopaTopHbIi
LS110; pH-metp Hanna Hi221;
MynbTumerp; Hcrounuk MUTaHUSA

MOCTOSTHHOTO TOKa CTaOMIN3UpOBaHHEIN b5-
49; Konnykxromerp nopraruBHbiii Hanna HI
9033; Hacoc TIePUCTATBTHIECKHHA
MHOTOKaHAaJIbHBIH; Hacoc
MEPUCTANBTUYECKUNA  OJHOKaHAIbHBIA LS
301; Myasturect UII1-101-1.

Oo6opynoBanue 334c¢: nabopaTopHas rmocyzaa
1 000pyI0BaHUE: TEPMOCTAT, BOASHAs OaHs,
HOHOMEDBI, BOJOCTPYHHBIA  BaKyyMHBIH
HACOC; TEXHUYECKHE BEChI, aHAIUTHYECKHE
BEChl, KOHIYKTOMETPUUYECKHE SUCHKH IS
HU3MEPEHUS JIEKTPOIIPOBOIHOCTH
pacTBOpoB, M3MepuTenu MMuTanca E7-21

YuebHbie

KypCOBOTO
(BBINOJTHEHUSI KYPCOBBIX PadoT)
(aynm.149c, 411 r. Kpacronap,
CraBpornosibekas, 149)

ayJUTOpUHI

s

IIPOCKTUPOBAHUA

yiIL

Meb6einb: yueOHast MeOeb
TexHUYECKHE CPENCTBA OO0y UECHHS:
9KPaH, MPOEKTOP, KOMITBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jns  camocroATenbHOM  paboThl  OOy4alOMMXCS — MPEeIyCMOTPEHBbl  MOMELICHUS,
YKOMIUIEKTOBAHHBIE CIIELUAIN3UPOBAHHON MeOEebI0, OCHALIEHHbIE KOMIIBIOTEPHOW TEXHUKOMN C
BO3MOXXHOCTBIO MOJKIIIOUEHUS K ceTH «VHTepHeT» U o0ecreueHueM J0CTyna B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

HaumMenoBanue noMeleHui s

CaMOCTOATENBHOM PaboTHI
oOyyJaronmxcs

OcCHaIEHHOCTh TTOMEIeHUH A5
CaMOCTOSITENIFHOM paboThI 00yJaroNTIXCs

HepequL JIMIICH3UOHHOT O
IpOorpaMMHOTO obOecreueHust

TTomemenue njisi caMOCTOSITEIIbHOMU
paboThl 00yUaromuxcs (YUTATBHBIN

3ai1 HayuHoit 6ubmmoTexn)

MeGeinb: yueGHast MeOemb

KomrutekT crnenuani3upoBaHHOW MeOemu:
KOMIBIOTEPHBIC CTOJIbI

OG6opynoBaHHe: KOMIIBIOTEPHAS TEXHHUKA C
HNOAKIIOYEHHEM K  HMHGOPMAIMOHHO-
KOMMYHHKAIMOHHON ceTH «VHTepHeT» |
JOCTYIIOM B 3JIEKTPOHHYIO
HH(POPMAITOHHO-00Pa30BaTEIBHYIO CPEIY
o0pazoBaTenbHON  OpraHu3amuu, BeO-
Kamepsbl, KOMMYHHUKaIIMOHHOE
obopymoBanue, obecreynBaroiee JOCTYII
K CETH MHTEpHET (MPOBOJHOE COEJANHEHUE
u  OecrnpoBOIHOE  COCJAMHEHHE IO
texuonorun Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office Professional
Plus

Koncynprantllntoc

Tlomernienue a1 caMOCTOSTEIBHOM
pabotel oOydarommxcs ayzn. 401c,

400c, 329¢c, 431¢)
yinuua Craspornoinbcekas, 149

Mebenb: yueOHas mebenb

KOMILIEKT Crienuanrn3upoBaHHON MeOelTH:
KOMITBIOTEPHBIE CTOJIBI

O06opytoBaHie: KOMIBIOTEPHAsT TEXHHUKA C
MOJKJIIOUCHHEM K  HWH(OPMAIMOHHO-
KOMMYHUKAIMOHHO# cetn «HTepHET U
JIOCTYITOM B JIEKTPOHHYIO
HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPETy

Microsoft Office Professional
Plus

Microsoft Windows
CHeL[I/IaJ'II/ISI/IPOBaHHOC
IporpaMMHOE  obecredeHue
cepun «9KOJIOI» (YIIP3A
«3KOJIOI'», ITAB-OKOJIOT,
MHBEHTAPU3ALINS,
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oOpa3oBarenbHOW  OpraHW3anuu, BeO-
KaM€EphblI, KOMMYHUKAIIMOHHOEC
obopymoBaHue, 00ecreunBaroliee J0CTYI
K CeTH MHTEpHET (MPOBOJHOE COeJANHEHHUE
u  OecrmpoBOMHOE  COCJAMHEHHE IO
texnonorun Wi-Fi)

MATUCTPAJIB-I' OPOJ,

ATII-DKOJIOT, HJC-

SKOJIOT)
Fenix Server Academy
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