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1 Heau u 321244 U3y4YeHUs1 AUCHUILINHBI (MOLYJIs1)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

dopMHUpOBaHHE Yy CTYJIEHTOB LIETOCTHOTO TMPEJCTABICHUS O CHUCTEMaxX 3allUThI
rupocdepbl OT TEXHOTEHHBIX BRIOPOCOB TOKCUYHBIX BEIIECTB.

1.2 3agauu M CHUILTHHEI

- TMOKa3aTb HWCTOPHIO PAa3BUTHS H  KJIACCH(PUKAIMIO TEXHHUYECKUX YCTPOMWCTB,
MpeIHA3HAYEHHBIX [Tl 3aIUTHI TUAPOCHEPHI OT BPESTHBIX M HECBONCTBEHHBIX MPUPOJIC BEIIECTB;
JIaTh TEOPETUUYECKHE OCHOBBI MPOIIECCOB, UCIIOJIb3yeMbIX B CHCTEMAX 3allUThI,

- TIPOACMOHCTPHUPOBATh HAMOOJIEE THIMYHBIC KOHCTPYKIIMOHHBIC PEUICHUS YCTPOUCTB,
armapaToB M YCTAaHOBOK, TPUMEHSEMBIX B OBITY M IIPOMBIIIICHHOCTH JJISI OYMCTKU MTPUPOTHBIX U
CTOYHBIX BOJ;

- 03HAaKOMHTH C MPUHIIUIIAMHA MATEMAaTHYECKOTO MOCIMPOBAHUS, JICKAITUMU B OCHOBE
WHXXEHEPHBIX PACUETOB MPOILIECCOB OYUCTKHU U Pa3/IeICHUs BEIIECTB B BOJHOM Cpelie;

- MOKa3aTh CTYACHTaM BO3MOXHOCTH COBPEMEHHBIX CPEJCTB 3aIIUTHI THIAPOChEphl U UX
MIPEUMYIIECTBA 110 CPABHEHUIO C HCTOPUYECKHU CIIOKUBIIUMHUCS METOIAMU;

- MPOaHaJIU3UPOBATh JOCTOMHCTBA M HEJIOCTATKH CHCTEM 3alUThI TUAPOChEpPHl C TOUKH
3peHUs PeCypCcoCOePEKCHHSI M IKOJIOTHUECKOH 11eTIecO00pa3HOCTH;

- IPUBUTH MEPBUYHBIC HABBIKA MHXKEHEPHBIX PACYETOB U MPOTHO3UPOBAHUS PE3YJIbTaTOB
paboThl OTAENBHBIX YCTPOMCTB M CIIOKHBIX TEXHOJOTMYECKHX CXEM, NpeIHa3HAYCHHBIX IS
MPEIOTBPALCHHS BPEIHBIX BEIOPOCOB B ruapochepy.

1.3 Mecto aucuuuinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
Huctmmummaa «CUCTeMBl 3alMTHl THAPOChEpbl W JIUTOC(hEpb» OTHOCUTCS K 4YacTH,

dbopMupyeMoil ydacTHUKaMH O0Opa3oBaTeILHOTO Tporecca, bimoka 1 ydeOHOro miana. B
COOTBETCTBUU € padOYUM y4eOHBIM IUIAHOM JIUCLUIUIMHA U3ydaeTcs Ha 3 U 4 Kypcax 10 OYHOMU
dopme oOyuenus. Bug npoMexxyToUHOM aTTeCTalluu: 3a4eT U HK3aMeH.

V3yueHuto TUCHMILIMHBI JOJDKHO HPEIIEeCTBOBATh M3YYEHUE TAaKUX JUCLUIUIMH, Kak
«Cucremsl 3anmThl aTMochepb» U «TeopeTHueckne OCHOBBI SKO3AIIUTHBIX MporeccoBy. Ipu
OCBOCHMHU JAHHOM TUCHMIUIMHBI CTYIIATENIN AOJKHBI UMETh 3HaHUS 1O 00IIel, HeOpraHn4ecKon
U ¢usznyeckol xumuu. JlucuumimHa sBiIseTcs MpealIecTBYOMEed Npyu U3YYeHUN AMCLUUILIINH:
«QKosiornyeckas sKcrepTusa u ceprugukanus», «IIponsBoacTeeHHas 6€30MaCHOCTb.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4YeHHSl MO JMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NIPOrPaMMBbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4aromuXxcs CAeAYOIUX KOMIIETEHIUI:

KOJI 1 HAUMCHOBAHUEC UHAUKATOPA JOCTHIKCHU

Pe3ynbTathl 00yueHUs MO AUCIUTLIINHE
KOMIETEHI[UU

IIK-1 Cnioco6eH Henonb30BaTh 3aKOHBI M METObI MATEMATHKH, €CTECTBEHHBIX H TYMAHUTAPHBIX HAYK IIPH
pelieHnH NpogecCHOHATBHBIX 3a1a4
UIIK-1.3. ®opmynupyeT, aHATU3UPYET U pemaer | 3HaeT U OCYIIECTBIAET MOHCK 3aKOHOB M METOAOB
3a7a4l  NPOQECCHOHAIBHOW JIESITENILHOCTH Ha | MaTeMaTHKH, E€CTECTBEHHBIX M TEXHMYECKHX HayK HpH
OCHOBE TIOJIOKEHWH, 3aKOHOB W METOJOB | PEUICHWH NPO(eCcCHOHATBHBIX 3a1a4

€CTECTBEHHBIX " TEXHUIECKUX HayK, | YMeerT (hopMyIHpOBaTh, aHAJIM3MPOBATh M pEIIAaTh 3a4a4uu
MaTeMaTHIeCKOTo U (PU3NIECKOTO armmapara nmpodeccnoHaTLHOM AESITENFHOCTH Ha OCHOBE TOJIOKEHHMH,
3aKOHOB M METOJOB €CTECTBEHHBIX M TEXHHUYECKUX HAYK,
MaTeMaTHYECKOTO M (PH3MYECKOTO anmapara

Bnageer u BHenpsieT B mpodecCHOHATBHYIO ACSITEILHOCTD
MOJIOXKEHNSA, 3aKOHBI ¥  METOABl ©CTECTBEHHBIX U
TEXHUYECKUX HAyK, MaTeMaTH4ecKoro M (QHU3MYEeCKOro
anmapaTta JUIs  pelleHHs 3ajad 1o 00ecHeYeHUIo
TexXHOC(EepHOH Oe30macHoCTH




Kon n HanMeHoBaHWe HHIUKATOPA JOCTHKCHHUS
KOMITETEHIIUN

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE

IIK-2 CnocofeH oueHUBATH NPUYMHBLI U UCTOYHUKU ABAPUITHBIX BHIOPOCOB M COPOCOB B OKPY:KAKOULYIO
cpeay; pa3paldaTbiBaTb MepPONPUSITHS IO 3alIUTE YeJ0BeKAa M OKPY:Kalolleil cpeabl OT Pa3IUYHBbIX
(pakTOpOB ecTECTBEHHOr0, AHTPONOI€HHOI'0 U TEXHOT€HHOT0 POUCXOKAEHUSI

HUIIK-2.1. OneHuBaet NpuuUHbI U HCTOYHUKU
aBapUITHBIX BEIOPOCOB U COPOCOB B
OKPY’KaIOIIYIO Cpery

3HaeT NPUYMHBI U TOCIEACTBUS aBapUHHBIX BHIOPOCOB U
cOpOCOB 3arps3HSIOIINX BEIIECTB B OKPYKAIOUIYIO CpEny,
XapaKTepPUCTUKH  PA3IUYHBIX  THUIIOB HCTOYHHUKOB
XMMHUYECKHX W MHBIX 3arpsI3HCHUH, TIPUHIUITEI X METOMBI UX
UAeHTU(UKALNYA, COBPEMCHHBIC TEHACHIWH  Pa3BUTHUA
TEXHUKH U TEXHOJOTHH B 00JACTH 3alIMTHI TUAPOChEPHl U
nuTocgepsl, CyIEeCTBYONIIE HHOOPMAMOHHBIE CHCTEMbI U
TEXHOJIOTHH UX 3alUThI

YMeeT BBISBIATh MNPUYUHBI M HCTOYHUKHU aBapHUMHBIX
BBIOPOCOB M COPOCOB B OKPYXKAIOIIYIO CPEIy, HA OCHOBE
(DUBUKO-XUMHYECCKIX MIpeCTaBICHUIA 0 CTPOEHUU
runpochepbl U JaHuTOCHEPHl, OTIUYATh NPUPOIHBIC U
AHTPOIIOTECHHBIC HCTOYHUKH, (OPMYIHPOBATH OCHOBHBIC
MOHSITHS, METOJAbl M TEPMHHBI DSKOJOTHH TEXHOTeHEe3a,
aHATM3UPOBATH JOCTOMHCTBA M HETOCTATKH CYIIECTBYIOIINX
CHCTEM 3aIlUTHl TUTOC(HEpHl U THUIPOCHEpPHl OT BPEIHBIX
BO3JEHCTBUN

Bnameer HaBBIKAMH OICGHKH TPUYHMH W HCTOYHUKOB
aBapUIHBIX BBIOPOCOB U COPOCOB B OKPYXKAIOIIYIO CPEIy,
MOHMMAaHUEM CHEeUU(PHUKA ¢ MeXaHH3Ma TOKCHYHOTO
HeﬁCTBHH Ha )XMBOC BCUICCTBO OPTaHU3MOB NPUOPHUTECTHBIX
3arpsi3HUTENEH B aTMoc(hepHOM BO3JlyXe,
BOJI0eMax(BOJIOTOKAX) M OMOTEOIIEHO3aX, CIIOCOOHOCTRIO K
aHaJiu3y COBPCMCHHLIX TCHACHIWU pPa3sBUTHUA TEXHUKU H
TEXHOJIOTMA B oOiacTu obecrieueHus OE30IaCHOCTH U
3 PEKTUBHOCTH METOJOB M CHUCTEM 3aIIUTHI JUTOCHEPH U
rupocepsl OT BPETHBIX BO3JCHCTBUI

WIIK-2.2 Pa3pabarbiBaeT MEpOIpPHUATHS IO
3alIMTe 4YeJOBeKa W OKPYXKAIoIIeH Cpeabl ot

PAa3INIHBIX (I)aKTOPOB €CTECTBCHHOI'O,
AHTPOIIOICHHOT O n TCXHOICHHOT'O
MIPOUCXOKACHUSA

3HaeT MepONpPUATHS TIO 3aIlUTE YeIOBEKa U OKPYKarommeit
cpemsl  OT  pasiWYHBIX  (DAKTOPOB  €CTECTBEHHOTO,
AQHTPOIIOTEHHOTO WM TEXHOTEHHOTO  MPOUCXOKIEHHS,
CIIOCOOBI I3MEPEHHSI ¥ OIIEHKH YPOBHEHN OITAaCHOCTEH B Cpejie
oOWTaHWs, KaK pACCUMTHIBATH XHMHUYECKYIO HArpysKy
HCTOYHMKOB B OKOCHCTEMAX, MOJENH PacHpOCTPaHEHWUS,
TpaHcGOopMaIi U HAKOIUICHHSI 3arpsS3HSIONINX BEIIEeCTB B
autocdepe u ruapochepe

YMeeT NOAroTaBIMBATE MPEIIOKEHHUS 0 3aIUTE YeJIOBEeKa
U OKpYXalolled cpensl OT  pasiiMuHbIX  (DAaKTOpOB
€CTECTBEHHOTO,  AQHTPONOI€HHOTO ¥ TEXHOT'€HHOTO
MIPOMCXOXKACHUS, 00pabaThIBaTh IMOJyYCHHBIE PE3YJIbTaTHI,
paccuuTaTh ~ Harpy3Kd  XHMHUYECKUX  HCTOYHHUKOB B
9KOCHCTEMAX, KOJIMYECTBEHHO PACCUUTATh M OLEHUTH IO
6a3aM MaHHBIX U3MEPEHHUH MapaMeTpoB NPHPOAHON Cpesl
TUI XUMHYECKOTO HCTOUHUKA

Brnaneer HaBbIKaMu pa3pabOTKM MEPONPHATHH IO 3aIlUTe
YeJoBeKa U OKPYXKAIOIIeH cpelsl OT Pa3IMYHBIX (PAKTOPOB
€CTECTBEHHOT0,  aHTPONOI€HHOI0 M TEXHOTEHHOTO
MPOMCXOX/ICHUS, HABBIKAMH ONTHUMH3AIMHA HEOOXOIUMBIX
JNEHCTBUH 1O  WACHTUQHUKAIMKA  PAa3IUYHBIX  THIIOB
NPHUPOAHBIX WM TEXHOTCHHBIX HCTOYHHKOB Ha IpPHUMeEpe
XUMHYECKUX 3arps3HeHNH, HABBIKAMU OIEHKH OMACHOCTH
XAMHYECKIX HCTOYHUKOB B 9KOCHCTEMAX

Pesynprarhl 00yueHHs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4aroIIMXCsl B COOTBETCTBUH C YTBEPKACHHBIM

y‘{e6HLIM IIJIAaHOM.

WunaukaTtopel  TOCTHXKEHUS  KOMIIETEHIMM  cuuTaloTcs  CHOPMUPOBAHHBIMU  IIPU
JOCTH>KEHUH COOTBETCTBYIOIUX UM PE3yJIbTATOB O0YUEHHSI.




2. CTpyKTYypa H coepKaHue TUCHUILINHBI

2.1 Pacnpenesienre TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT
OO6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 8 3au.en. (288 wacoB), ux pacnpeeneHue

10 BuaamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_[C.

Biet pabor Bcero dopma o0ydeHus
4acoB OYHast
6 cemecTp 7 cemectp
(gacsr) (gackn)

KonTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 152 102 50
3aHSATHS JISKIIMOHHOTO THIA 50 34 16
71a00paTOPHBIE 3aHATHS 102 68 34
Hnasi KOHTAKTHasi padora:
Konrposns camocrositensHo# pabotsl (KCP) 4 2 2
ITpomexyrounas arrecranus (MKP) 0,5 0,3 0,2
CamocrosiTesibHAsi padoTa, B TOM YHCJIE: 95,8 40 55,8
Kypcogast padora/mpoekt (KP/KII) (moarotoBka) 45,8 20 25,8
CamocTosTeNIbHOE 3yYeHUE Pa3/iesioB, CaMOIIOIrOTOBKA
(mpopaboTka 1 NOBTOPEHHE JIEKI[HOHHOTO MaTepuaia u 97 12 15
Marepualia yueOHHKOB 1 y4eOHBIX II0COOUIi, TOATOTOBKA
K JJabOpaTOpHBIM, KOJUIOKBUYMAaM H T.1.)
ITonroroBska k TCKYyIIEMY KOHTPOJIIO 23 8 15
KonTpoas:
IToaroroBka K sK3aMeHy 35,7 35,7
Oo0mast TpyA0eMKOCTh gac. 288

B TOM 4YHCJIe KOHTAKTHAs 156.5

padora

3a4. e 8 5 3

2.2 Coaepxanue TUCUMIIMHBI:

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCIUIIUHBI.
Paznens! (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 6,7 cemecTpe (ouHas popMa oOydeHus):

KomuectBo yacos
N AyauropHast preaypur
o HaumenoBanue pasnenos (Tem) OpHast
Bcero pabora
pabota
J 113 JIP CPC

1 |CrpaTerus u TakTHKa 3alIUTHI THAPOCQEPHI, OYNCTKA CTOYHEIX Bog | 10 4 - - 6

2 OuncTKa CTOYHBIX BOJ OT KPYITHOANCIIEPCHBIX IPUMecel 29 4 i 12 6
METO/IaMH TPOLESKUBAHUS U CEANMEHTANU

3  |DroranoOHHBIE METOIBI 6 2 - 4

4  |OumpTpoBaHHE 20 4 - 12 4

5 | Xummdeckue MeTOABI mepepaboTKH CTOYHBIX BOJT 10 4 - - 6

6  |IIponecc koarynsimu 21 2 - 12 7

7  |TepMuyeckne METO/bI OYMCTKH CTOUHBIX M IPUPOIHBIX BOJ 20 2 - 12 6

8  |DneKTpoXuMHYEeCKHE METOJIBI 20 2 - 11 7

9  |CopbunoHHbIe ¥ HFOHOOOMEHHBIE METOMBI 17 2 - 10 5

10 |TunuuHble MPOM3BOJACTBA M HCTOUYHHUKH 3arPsI3HEHHS [I0YB 16 2 - 9 5

11 TeopeTndeckue OCHOBBI OMOXMMHUYECKHX METO/I0B OUHCTKH 9 4 i i 5
OTXOJIOB M peaOIINTAIIIH TTI0YB

12 AdpoOHBIE TEXHOIOTHH TTepepaboTKH OTXO0B U pea6fIJmTauHH 7 5 ) ) 5
MOYB C MCIOJIb30BAHUEM HCKYCCTBEHHBIX COOPYIKEHHI

13 AdpoOHBIE TEXHOIOTHH TIEPepabOTKH OTXO0B U peadbriInTaIiu 8 2 ) ) 6
M0YB B IPUPOJIHBIX YCIOBHUSIX




KosuectBo yacos
Bueayaut
No HaunmenoBanue pa3ienos (Tem) Aymuropuas OpHas
Bcero pabora
pabota
JI 113 JIP CPC
14 AHa3pOoOHBIE TEXHOJIOTHH MepepabOTKN OTXOA0B U PEaOITUTAINN 7 2 ) ) 5
0B
15 |Meroasl nepepaboTKH OCaIKOB H MIJIAMOB 17 4 - 7 6
16 Pexynepanus, BropudHas mepepaboTKa, XpaHeHNE 1 8 5 ) ) 6
UCIIOJIb30BaHKE TBEP/IBIX OTXOJIOB
17 TexHHKa 1 TEXHOJIOTMH 00€3BPEKUBAHUS TBEPABIX TOKCUYHBIX 14 4 i 8 5
OTXOJIOB
18 CaHuTapHOE 3aXOPOHEHHE OTXO0JI0B U KOMIUICKCHBIE TEXHOJIOTHU 158 | 2 i 9 48
peadWIMTAINY TIOYB
UTOI'O no pazoenram oucyuniurvl 247,8| 50 102 95,8
Konrpons camocrositensHo# pabotsl (KCP) 4
ITpomexyrounas arrecranus (MKP) 0,5
[ToaroroBka K 9K3aMeHy 35,7
O0611as1 TPYAOEMKOCTD 110 TUCIUILIHHE 288

[Tpumeuanue: JI — nekuuu, [13 — npaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansitusi, CPC — camocTosiTenbHast paboTa CTyICHTA.

2.3 Conep:xaHue pa3iesioB (TeM) TUCHUTLTHHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

HaumenoBanue paznena dopma TeKy1ero

Ne Copneprxanue paszena (TeMbl
(Temsr) P p ( ) KOHTPOJIA
1 |Crparerus u TakTHKa O®uznyeckue M XuMudeckue cBoiictBa Boabl. OcHoBHBIE|YO, P3
3aIIUTHI THAPOCc(hEphl,  |XapaKTepHCTHUKH KadecTBa BOAbl. Kiaccudukamus Box 1o

OYHUCTKA CTOYHBIX BOJI (ha30BO-AUCTIEPCHOMY COCTOSIHUIO, XHMHYECKOMY COCTaBy U
XO3SIMCTBEHHOMY  Ha3HaueHWio. Hambomee omacHble Uit
ruapocdepsl  OTpaciy MPOMBIIUICHHOCTH. BbIOOp MeTOm0B
OYHCTKH CTOYHBIX BOJ B 3aBUCHMOCTH OT THIA MX 3arpsA3HEHUN.
[IpUHIMIBI OpraHU3aliy UCIIONIB30BaHKs BOABI B TexHOChepe.
be3oTxomHble M pecypcocOeperamie TEXHOJOTHH OYUCTKH
BOJIbI: OCHOBHBIE MPUHIUTIBI U TeHAeHInU. [loceoBaTenbHOCTD
cTaauii pa3pabOTKH MPOIECCa OYUCTKH CTOYHBIX M MPHUPOJHBIX
BOJI

2 |Ouuctka ctouHbIX Bon |TeopeTrudeckne OCHOBBI CEIUMEHTAIIMOHHBIX MeTonoB. Y4ét|VO, P3
OT KPYITHOJUCIIEPCHBIX ~ |XapaKTEePUCTHK  IepepabaThlBaeMBIX Cpel TPH  pacyere

npuMecei MeTogamMu CeIMMEHTAIlMOHHBIX ~ TporeccoB. CBoOOJHOE — OCaK/IEHHE.
TIPOLIE)KUBAHUS U CrecHéHHOEe  ocaxieHue.  AmmaparypHoe — odopmiieHHe
CeIMMEHTALINH CeIMMEHTAI[HOHHBIX METO/IOB. Cura, MIECKOJIOBKH.

MHorosipycHble TUAPOLUUKIOHBL. I[loNOYHBIE OTCTOMHHMKH U
ocseTinTeny. Peanuzanus npouneccoB OTCTaMBaHMsSI U OCBETIICHUS
Ha  mpaktuke. OTKpbBITBIE  THAPONMKIOHBL. — HamopHsble
THIPOIMKIIOHBI. CennMeHTallMOHHBIE cenaparopsl
MPOTHBOTOYHOTO THIIA

3 |®noraunonHbie MeTo/bl |TeopeTnieckre OCHOBBI (PJIOTAIMOHHBIX METONOB: aare3us, yribl|YO, CP
CMauMBaHWI MOBEPXHOCTH, (IIOTHpyOmas Cuia, pacuér
CKOPOCTU BCIUIBIBAHUS YaCTHUI] B YCJIOBUSIX €CTECTBEHHOM U
BBIHYX/ICHHOW KOHBEKIMHM pacTtBopa. OOJacTH NpUMEHEHHUS
(norarmonHON TEXHUKU. dnoranus: HaIropHas,
ITHEBMaTH4ecKas, Ie€HHas, XHMH4YecKas, BHOpalnOHHAas,
anektpodioramus.  HedremoBymkn  rOpu3OHTAIBHOIO |
panuansHoro tuna. ®dnoTtanus ¢ NPUMEHEHUEM MapaluIeIbHbIX
wractiH. ['paButanmonHas ¢iortanus. Vcmonb3oBaHme merona
(doTanMu AN TPEOBApUTENFHOTO  yOANeHWS JKUPOB U
He(TENPOAYKTOB W3  CTOYHBIX  BOjA  (CIIOHTaHHas W
CTHUMYJINpOBaHHAS (IIOTAINSA)




dunbTpOBaHUE

MexaHn3MBbl U3BIICUCHHUS TUCTICPCHBIX YaCTHIL B IIPOLECCe
dunpTpoBanus. [lToBepXHOCTHOE QUIIBTPOBAHHE.
ConporusieHre GUILTPOB U ero oneHka. PuibTpoBaHue B ClIoe.
DKcIIleprUMeHTaIbHAs OIIeHKA KauecTBa (pHIbTPOBAHUS.
DakTOpHI, ONpeAeIAIONINe TOJITOBEYHOCTh (GUIIBTPOB U Ka4eCTBO
¢unpTpara. AmmapaTypHoe opopMIICHHE TIpoIiecca
¢unpTpoBanns. OuibTpyromue Matepransl. Kiaccel GuiIbTpoB:
MUKPO(UIBTPHI, 36pHUCTBIE GUILTPHI, MEUIEHHbIE (QHIIBTPHI,
CKOPOCTHBIE (PUIIBTPBI, HATIOPHBIE, OE3HATIOPHBIE (PUITBTPHI.
OunbTpHI-cenapaTophl C MEHOIIOINYPUTAHOBOH 3aTPy3KOM.
OCHOBHBIE HEZIOCTATKH BCEX (PUIBTPOB U ITyTH PELICHUS
BO3HUKAIOIIUX pobieM. Perenepannu GpuibTpoB

YO

XUMUYECKUE METOIBI
nepepabOTKU CTOYHBIX
BOJ

MeToabl XUMHIECKON HEHTPATU3alluU U OCAXKICHHS BPEIHBIX
MPUMECEH B CTOYHBIX BOJaxX (HEHTpan3aIus KHCIBIMHU ra3aMH,
CMeIIeHneM, QIIBTPOBAHNEM KHCIBIX BOJ Yepe3
HEUTpaTN3yIOIINe MaTepHAIBI, OCAXKICHUE HA XOJIOE U IPH
BBICOKMX TeMIleparypax). OKHCIHTEIbHO-BOCCTAHOBUTEIEHBIC
METOZBI 00e3BpEKUBAHUS TOKCHYHBIX ITPUMeceil (OKHCIICHNE
KHCJIOPOJOM BO3IyXa, XJOPHPOBAaHUE, 030HUPOBAHHUE;
00e3BpeKUBaHIE COCIMHCHUI PTYTH, MBIIIBIKA, XPOMA).
PearentHas nepepaboTKa CTOUHBIX BOJI, COJAEPIKAIIMX MOHBI
TSOKEIIBIX METAJUIOB. [IperMyIiiecTBa U HEJOCTATKH XUMUYECKUX
MeTOI0B. VX ammapaTypHoe ohopmIiicHHE

YO, CP

IIpouecc koarynauuu

TeopeTudeckue OCHOBBI METOa KOaryasaiuyu. BosHUKHOBEHHE
KOJUIOMJIHBIX 4acTHULl B pacTBope. HelTpanuzanus
anekTpudeckoro 3apsana. IIpasuno Hlynsue-I'apau u Teopust
JJI®O. IToporoBele KOHUEHTpALUHU KoaryysiHta. GakTopsl,
MeIIafoNye KoaryJsinu U croco0s! 00ps0b! ¢ HUMHU. CTanun
mpoliecca KoaryJIsliuu: pacCTBOPEHUE KOATyJITHTOB, TO3UPOBAHNE
Y CMEIIICHNE PEareHTOB CO CTOYHON BOIOM; XJI0Mbe0oOpa30oBaHIe
U OCa)KJEHHE XI0MbeB. DaKTOPBI, ONPEAETSIOMUE CKOPOCTD
koaryasinui. OCHOBHBIE XUMHUYECKHE KOAryJISTHTHI.
[IpuHIMNIIHaTBHBIE CXEMBI TUIIOBOTO 00opyaoBaHus. PacueT 103
KOaryJsHTOB. MexaHu3M BO3/1eHCTBUA (IIOKYISTHTOB.
Heopraumnueckue n oprannueckue GpaoxymnsaaTsl. Ctaguu
xJyoneeo0pazoBanus. I1yTn nHTeHCHbUKAIK TpoIiecca
KOaryJsIim

BO

TepMuueckre MeTO bl
OYHCTKHU CTOYHBIX U
MIPUPOAHBIX BOJ

Tepmuueckre METOIbI OUUCTKH CTOYHBIX M MPUPOIHBIX BOJI:
HCIapHUTEIbHbIC (BBIMAPHBIC, a1Ha0ATHBIC), BRIMOPAXKHUBAIOIIIHE
(BaKkyyMHEBIE C XOJIOMMIEHBIM ar€HTOM ), KPHCTAJLIOTHIPATHBIC
(X0MmoIUITEHBIE, TEILUIONCITONB3YIOMHNE). TeopeTHIecKie OCHOBBI
MeToza AMcTUiuIAUnY. 3akoH Payis. 3akon JlanbToHa. 3aKOHBI
Konosanosa. ®a3oBble nuarpamMmbl. Kpuast skuakocTu, KpuBas
napa. ArmmapaTypHoe o(pOpMIICHHE METOIOB: IPOCTAst
neperoHka, (hpaxiroHHas neperoHka. OakTopkl, BIUSIONHE HA
KOMIUIEKTAIHIO TEPMUIECKON CUCTEMBI BOJIOTIOJTOTOBKH Ha
KOHKpPETHBIX IPou3BOACTBaxX. [Ipuémbl MOBBIIEHUS

3¢ GEKTHBHOCTH TEPMUUECKUX METOIOB (METO/ CXKaTHA Hapa,
MOCIIEZI0BATEIHLHOE PACTIONOKEHHE KaMep)

YO, CP

DIIEKTPOXUMHUUECKHE
METOJIBI

TeopeTndeckrue OCHOBBI AIEKTPOXUMUICCKAX METOIOB yIaICHHS
MEJIKOJAUCTICPCHBIX MIPUMECE, 00e33apaKUBaHUs, YMATUCHAS U
00e3Bpe:KUBAHUS BOJIBL. XUMHUYCCKHUIA U SIMEKTPOXUMUICCKHI
mpoIiecc: CXOCTBa U pasznmyus. [Iporecchl Ha 3JeKTpoIaxX U B
MEXKJIEKTPOTHOM MPOCTPAHCTBE. PABHOBECHBIH MOTCHIIUAI
anekTponaa. YpaBuenne Heprcra. 3akonsr @apanes. CriocoOb
MHTEHCU(DHKAINN SJIEKTPOXUMHUECKUX IPOIIECCOB.
KoucTpykunonHoe opopmiieHre 1 YCIOBUS TPOBEICHUS
OTACJIBHBIX JJICKTPOXUMHUHNYCCKUX IMTPOIECCOB. AHO}IHOC
OKHCJICHHE U KATOJHOE BOCCTAHOBJICHHE TOKCHUHBIX MPHUMECEH.
DNEKTPONMU3EPHI: UX TUTIBI U CLIOCOOBI OOPHOBI ¢
0CAaJIKOOTIIOKCHHEM M OTPABJICHUEM AJICKTPOIOB.
DNEKTPOXUMHUICCKHIE YMATIATEIN. DIECKTPOPIOTAIHU.
OKTPOXUMUYECKAs U IJICKTPUICCKAsT KOAT YIS,

BO




3H€KTpOKpI/ICTaJ'IJ'II/ISaI_II/IH. HpeI/IMyHIGCTBa U HCAOCTAaTKH
QJICKTPOXUMHYCCKHUX METOZIOB IO CPABHCHUIO C PpCArCHTHBIMHA

CopOunoHHBIC U
HMOHOOOMEHHBIE METOIBI

Teoperndeckne OCHOBBI METOa HOHHOTO oOMeHa. [Ipumenenue
HMOHHOTO 0OOMEHA B CHCTEMaX OYHUCTKH (YMATdeHHeE, yalIeHe
kapOoHaTOB, oOecconmBanme). IoHOOOMEHHBIE MaTEePHAIIBL:
OpTaHWYECKHE, HEOPTaHMIECKNE, KATHOHOOOMEHHBIE,
aHMOHOOOMEHHEIEe. ATmapaTypHoe opopMIICHHE TIPOIIECCOB
HOHHOTO 0OMeHa. PereHepanust HOHOOOMEHHBIX MaTEpHAIIOB.
MeMOpaHHbIE TEXHOJIOTHH epepabOTKH CTOUHBIX BOJ
(xaccugukanus METoI0B, MEXaHU3MBI ITEpeHOca Yepes
MeMOpaHy, ABWKYIIUE CHIIBI U TEOPETUIECKOE OIMCaHNE
nporieccoB). KoMOMHUPOBaHHBIC METOTBI IEPEPAOOTKU CTOUHBIX
BOJ,

YO, T3, CP

10

Tunuuneie
TIPOU3BOJICTBA U
HMCTOYHUKH 3arpsI3HEHUS
MOYB

[IpoMbIIICHHBIC aBApUU U Ype3BbIUaiiHbIC CUTyarun. 1x
BIIMSIHAC Ha XUMUYECKUH COCTAB U CTPYKTYpy MOYB. TUMHIHBIC
MPOU3BOJICTBA M HCTOYHHMKH 3arPsI3HEHHS MI04B (CTOYHBIC BOJIbI,
TBEpIBIC 0TX0AbI). OOIIHe TOIX0/IBI K IPEAOTBPAIICHUIO
BPEIHBIX BEIOPOCOB. THIIOBBIE TEXHOJIOTUH MIPEAOTBPALICHUS
3arpsisHeHUst JUTOCGHEPHI U e€ peadbuInTaliK

YO

11

TeopeTH4yecKue OCHOBBI
OHMOXHUMHUYECKHX
METOJI0B OUMCTKHU
OTXOJI0B U
peadWIUTAINY TTI0YB

Broxumuueckre METoabl OYNCTKH CTOYHBIX BoX. CocTaB
AKTHBHOTO HMJIa ¥ OMOIIEHKN. 3aKOHOMEPHOCTH paciaja
OpPraHUYecKUX BELIECTB B CTOUHBIX BOJAX M II0YBE.
AHabonnyeckue U KaTaboJMYecKre MPOIecChl. Y paBHEHHE
Muxasnuca-Mentena. [lonyamMnupudeckuil METOA ONPECIICHUS
KOHCTaHTHI (pepMeHTaTHBHON peakuui. DepMEeHTHI 1 YH3UMBI.
[TpoMOTOpBI 1 UHTHOUTOPBI OMOXUMHYECKUX HPOLIECCOB.
dakTopbl, ONpeesIoNIe CKOPOCTh MPUPOCTa OHOMACCHI.
Hcnonp3oBaHue ypaBHEHUSI MOHO 7T OLICHKH CKOPOCTH
Pa3BUTHUSI MUKPOOPTraHM3MOB. OCHOBHBIE TTOKA3aTEIN CTOYHBIX
BO/I, OTIPEIEIIIONINE BO3MOKHOCTh OYHNCTKH CTOYHBIX BOJ U
3arpsi3HEHHBIX TouB Onoxummdecknmu Metoaamu (BIIK, XTIK)

BO

12

AdpoOHBIE TEXHOJIOTHI
nepepabOTKH OTXONOB U
peaduIuTanny MoYs ¢
HCIOJIb30BaHUEM
NCKYCCTBCHHBIX
COOpYKEHUHI

AspoOHBIE 1 aHaPOOHBIE METO/IBI OYUCTKH CTOYHBIX BOA U
o4B. MaccooOMEeHHBIE TIPOIECCHl U (PaKTOPHI, OIPEIEITIONIIE
CKOPOCTbH pOCTa MUKPOOPTaHM3MOB 1 TIpoIiecca a3poOHON
OMOXMMHYECKON OUMCTKH CTOYHBIX BOJ M MTOYB (TEMIEpaTypHBIN
PEXUM, IPOAOIKUTEIBHOCTD U PEXKHUMBI a3paliuy, ONOTCHHbIE
3JIEMEHTHI U MUKPO3JIEMEHTHI, OKUCIIUTENN U TSHKEIBIE METaJIIBI;
Tuddy3us BpeTHBIX BEIIECTB U MIPOAYKTOB OHOXUMHUUECKUX
peaximii). VIckyccTBEHHBIE COOPYKEHUS (ADPOTEHKHU U
6moGMIBTPEI). ASPOTEHKH C Pa3IMYHON CTPYKTYpOH IOTOKOB
CTOYHOH BOJIBI M BO3BPATHOT'O aKTHBHOTO Mi1a. OCHOBHBIE CXEMBI
KOMIUTIEKCHOH OYMCTKN CTOYHBIX BOJI M ITOYB B MICKYCCTBEHHBIX
COOpYXeHHsX. TUITMYHbIC HAPYIIEHHS B TEXHOJIOTUH U
9KCIUTyaTaIlH a3POTEHKOB ¥ METO/IbI JIMKBUIALIMN UX
nocaencTsuit. KOHCTpYKIH# OHOTEHKOB-OHO(DIIIBTPOB.
CekunoHHBIE OKCUTEHKH. HapymeHus mpu sKCIuTyaTaniu
O6HOIIBTPOB M MEPHI [0 UX YCTPAHEHUIO

YO, KP
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AdpOoOHBIE TEXHOJIOTUN
nepepaboTKU OTXOJI0B U
peabunuTaIye MOoYB B
MIPUPOIHBIX YCIOBUAX

TexHomOrNN a3pOOHOH OYUCTKU B IPUPOTHBIX YCIOBHSAX.
[IpenmymiecTBa M HEAOCTATKU NEpE UCKYCCTBCHHBIMHU
OUYNCTHBIMH COOPYKEeHUIMH. [1os opoIeHns, TEXHOIOTHS HX
skcrnryatanuu. [lons punsTpamuu. bromorundeckue npymabl.
[TpaBmia sKCIUTyaTaIiy, KOHCTPYKIITHOHHBIE PEIIECHUS U
WH)KEHEPHBIE pacy€Thl (TUIOMIa/(b 1TOJIsl OPOLICHUS U
(unbTpanmy, IIOMAAb HAMOPaKUBAHUS, aKTHBHAsI TOBEPXHOCTh
OMOJIOrMYeCKUX NPYIOB, MPOJIODKUTEIEHOCTD NPEObIBAHUS
CTOYHBIX BOJ] B OMOJIOTMYECKUX NPYAax). TUIHYHBIE CXEMBI
OMOXMMHNYECKON OUYNCTKU CTOYHBIX BOJ M [IOYB

YO

14

AHaspoOHbIE
TEXHOJIOTUHI
nepepaboTKU OTXOJI0B U
peadbumuTayy MoYB

AHaspoOHbBIE METO Il ONOXMMHYECKOH OUMCTKH U
00e3BpexxuBaHus ocaKoB. [IpoBepka 0TX00B Ha
6uopasznaraemocts (BIIM). Buabl anaspoGHOTO OpOKEHHSI.
Craann metaHorenesa. O0e3BpexuBaHME CyIb(aTcoIepKAIIIX
CTOKOB ¥ 1T04B. /leHuTpuduKanus anHa poOHBIM METOIOM.
HckyccTBeHHBIE cCoOpyxkeHMsl. MeTanTeHKH. PeakTopsl co

YO, T3




B3BEIICHHO-CEIMMEHTALMOHHOM OnoMaccoil. PeakTopsl ¢
MIPUKPETIEHHOW OMOMAacCOu. Y CIIOBUS, OTIPEAETISIONTNe

3¢ PEKTHBHOCTH aHAIPOOHOTO 00e3BpeknBaHusI. CoBMEeCTHAs
OYHCTKA OBITOBBIX M IIPOMBIIIUICHHBIX CTOYHBIX BOJ
OMOXMMHYECKIMHU METOAaMH. bHopasnokeHne MeCTHINIOB,
HeTH, PEHOIOB IT 00€3BPEIKUBAHI OTXO/IOB B TIOYBAX U B
MOA3EMHBIX BOJOMCTOYHHKAX

15

Mertonp! iepepaboTku
0CaJIKOB H IIIJIAMOB

O6paboTtka ocagkoB u maMoB. Kimaccudukarms ocankoB u
11aMoB. THNMYHBIE TEXHOJIOTMYECKUE CXEMBI ITepepadoTKu
ocankoB. ['paBUTALMOHHBIN, (IOTALMOHHBIH, IEHTPOOEKHBIN U
BUOPALMOHHBIA METOIbI YILIOTHEHHS 0caikoB. CTaOuIu3anust
ocakoB. KoHIUIIMOHNPOBaHUE OCaIKOB: pearcHTHbIE
(xoarynsiuus) 1 Ge3peareHTHbIE METO/IbI (3aMOpaXKUBAHUE U
oTTauBaHME, TepMHUYCCKas 00paboTka). Kunkodasuoe
okucienne. O0e3BoxknBaHue ocankoB. MIIoBbIe IIIOMAIKHN-
VIUTOTHUTEIHN; MEXaHn4Ieckoe o0e3BoxknBanue. O6opynoBaHue U
KOHCTPYKIIMOHHBIE PeIIeHNs. Pexymnepariist akTHBHOTO HJIa.
TeXHONOTHYIECKNE CXEMBI TTOTYIECHHUSI aKTHBUPOBAHHOTO YTJIS,
0OeITKOBO-BUTAMHUHHOTO KOPMOBOTO MPOAYKTa (OCIBUTaMMIIA),
MPOM3BOJICTBA CMECH KOPMOBBIX APOXIKEH C MIIOM U HOITy4CHHUS
TEXHOJIOTHUECKOro BuTaMuHa B12 11 koMOnKOpMOBO#
MPOMBIIICHHOCTH

YO

16

Pexynepanusi,
BTOpHUYHAs mepepadoTKa,
XpaHEeHUe U
HCIOJIb30BaHUE TBEPIBIX
OTXOJOB

Pexynepanus, BTopudHas nepepaboTka, XpaHeHHE U
UCTIONB30BaHUE TBEPABIX 0TX00B. CpaBHUTENBHBIN aHAIHN3
XMMHUKO-TE€XHOJIOTHYECKUX CXEeM IepepabOoTKU TBEPIBIX OTXOI0B
B 9KOHOMHYECKH PA3BUTHIX U Pa3BUBAIOIIUXCSA CTPaHAX.
Penyximsi, BTOpHYHOE UCTIONH30BAaHHUE, N3BICUCHUE YHEPTHH,
3aXOpOHEHHE OCTaTKOB

BO

17

TexHUKA ¥ TEXHOJIOTHH
00e3BpeIKUBAHUIS
TBEPIBIX TOKCHYHBIX
OTXOJI0B

TexHrKa ¥ TEXHOJIOTHH 00€3BPEKUBAHMS TBEPABIX TOKCHIHBIX
orxozoB. Kancynuposanue. IlepennaBka 0TX0I0B U BBIKUTaHHE
BpEIHBIX KOMIOHEHTOB. LleMeHTHpOBaHNe. DKCTparupoBaHUeE.
BubpokaBuTaioHHas SKCTPaKIKs 3arpsI3HECHUIN U3 TIOYB,
coJieprKamx HeTh M HePTEMPOIYKTHI C TIOCIEIYIOIINM
u3BieueHueM Hedtu. KpucTtammmsaius. Y CTaHOBKY [ist
HCIIOJIb30BAaHUA TBépI[I)IX OTXOOOB B KAYECTBE BTOPHUIHBIX
SHEPreTUUECKUX U MaTepUANIbHBIX pecypcoB. [leun BaHrokosa.
Texuomnorus «IIupokcan». YCTaHOBKH 10 IepepadoTKe TBEPABIX
1 XKXKUIKUX PAJUOAKTUBHBIX OTXOO0B 1 3an$[3HéHHI>IX 00BEKTOB.
OcobeHHoCTH NTepepadOTKH PATUOAKTUBHBIX OTXOJIOB U
peabmHuTanny 3eMellb, MOABEPTIINXCS paJHOaKTHBHOMY
3apajkeHHIO

YO

18

CanurapHoe
3aXOpOHEHNE OTXOI0B U
KOMIUIEKCHBIC
TEXHOJIOTUHI
peaduIUTaINY TTI0YB

CaHuTapHO€ 3aXOpOHEHHE 0TX0J0B. [IpHHIKMIHaTbHAs cXxeMa
MOJMIOHOB JUIS 3aXOPOHEHHS OTXO0B.
[TpoTnBOGMIBTPAIMOHHBIN PKPaH B OCHOBaHWH ITOJIMTOHA,
crcTeMa JipeHaxka Ui cOopa GpuiIbTpaTa B OCHOBAHWH MOJIMTOHA,
CUCTEMA JIPEHaX<a JJI OTBOJIA IIOBEPXHOCTHOT'O CTOKA C
MPUWIETAIOIINX TEPPUTOPHUH, CHCTEMa OTKaUYKHU U OYUCTKH
CBAJIOYHOTrO (pUIIBTpATa, Fa30APEHAKHAS CHCTEMA, CUCTEMA
OTKAa4YKU ¥ 00e3BpeKUBaHU (YTHIIN3AIIUH) Ta30BBIX SMUCCHH,
HENPOHULAEMbIH IOBEPXHOCTHBIN PEKYJIbTUBALMOHHBIHN dKpaH.
[TpuHIMI MaKCUMaIBFHOTO HCIIOIB30BAHUS pabodero
npocTpaHcTBa. KoMIIekCHbIE TEXHOIOTHYECKUE CXEMBI
IpPeJOTBPAIICHUS TOCTYIUIEHUs BPEIHBIX U TOKCUYHBIX BEILECTB
B yutocepy. CoBpeMeHHbIE METOIBI U 000pyI0BaHNE
peadmwnTanuy 3eMelb

YO, T3, P




2.3.2 3aHATHS CEMHHApPCKOro THNAa (NMpaKkTHYecKHe / cCeMHMHapCKHe 3aHATHS/
JabopaTopHblie padoThI)

JlaGopaTopHbIie pabOThI

dopMa TeKyLEero

Ne HaumenoBanwue pasnena (TeMbI) Temartunka 3aHATHI/PabOT
KOHTPOJISL

1 |O4ncTka cTOYHBIX BOJ OT KPYIMHOAUCIEPCHBIX |OUHUCTKA CTOYHBIX BOJ METOAAMU JIP

IIpUMece METOIaMU POLEKUBAHUS U MIPOLIEKUBAHUS U CEAUMEHTALIUN

ceIMMEHTAIUN
2 |®uneTpoBaHHE CHIKEHUE MYTHOCTH BOJBI METOJOM JIP

yIbTpaduIbTpauu

3 |IIpouecc koarymsiuu OuncTka NPUPOAHBIX U CTOYHBIX BOJ JIP

MCTOAOM KOoaryJisiiuun
4 TepMI/I‘{eCKI/Ie MCTOAbI OUHMCTKH CTOYHBIX U ,Z[I/ICTI/IJ'IJ'ISIHI/ISI B CUCTE€Max OYMCTKH Boapl |JIP
MMPpUPOAHBIX BOJ

5 |2nexTpoxuMHuYecKre METOIbI O06e33apaxrBaHie BOIHBIX PACTBOPOB JIP
TUIIOXJIOPUTOM, TIOTYICHHBIM
SJEKTPOXHUMUIECKIM METOIOM
6 |CopOmuoHHBIE 1 HOHOOOMEHHBIE METOIBI AncopOIMOHHEIN METO| YIAJICHHS JIP
OpPTaHHUYECKUX MIPUMECEH U3 BOIHBIX
pacTBOpoB

CelleKTUBHOE U3BJICUCHHS HOHOB TSKEIIBIX
METaJUIOB U3 BOAHBIX PACTBOPOB METOIOM
HOHHOI'0 0OMeHa

7 |TunuuHBIE TPOU3BOACTBA M UCTOYHUKH CanutapHO-XUMHUYECKUH aHanu3 noussl:  |JIP
3arpsA3HEHUs OB oIIpeJieTICHUE COIePKaHNs aMMHaKa,
XJIOPHJIOB, HUTPUTOB M HUTPATOB
8 |Metoapl nepepaboOTKU 0CaJKOB U IIIAMOB OO0e3BoHBaHHE U yIIOTHEHHE ocankos  |JIP
CTOYHBIX BOJ
9 |TexHuka v TEXHOJIOTHU 00€3BPEIKMBAHUS HW3BnedeHne He(TEIPOLYKTOB U3 JIP
TBEPABIX TOKCHYHBIX OTXOJIOB MeCYaHbIX OYB METOJIOM HKCTPAKITUH
10 |CanuTapHO€ 3aXOpOHEHUE OTXOIOB U OnexTpoxuMudeckast koppekius pH u JIP
KOMIUIEKCHBIE TEXHOJIOTHH peadrInTam OYMCTKA ITOYB OT COJIEH TSKEIbBIX
I0YB METaIoB

Yeruoiit onpoc (YO), camocrositenbHas padota (CP), pemenue 3anau (P3), 6mui-onpoc
(BO), TBOpueckoe 3amanue (T3), 3amuTa 1abopatopHoit pabotsl (JIP), TBopueckoe 3amanue (T3),
pedepar (P)

[Ipy w3ydeHMH [AUCHUIUIMHBI MOTYT TPHUMEHSTHCS. JJIEKTPOHHOE OO0y4eHHeE,
JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

1 AHaNM3 NPUYMH U UCTOYHUKOB aBAPUHUHBIX BRIOPOCOB U COPOCOB B OKPYKAIOIILYIO
cpeny.

2 Pa3paboTka MeponpusTUii MO 3alllUTE 4YeJIOBEKa M OKPYKAIOIEeH cpeabl OT
pa3InYHbBIX (PAKTOPOB €CTECTBEHHOI'0, AHTPOIOTEHHOTO Y TEXHOTEHHOTO MPOUCX 0XKICHHUS.

3 Co6op u 06paboTka nHbOPMAITHH 00 AHTPOTIOTEHHOM M TEXHOT€HHOM BO3/ICHCTBUU
Ha OKPY’KaloIyIo Cpeny.

4 MatemaTuyeckoro MoIeTMPOBaHuUs MPOIECCOB B TEXHOC(HEPE C UCIIOJIb30BAHUEM

COBPEMEHHBIX CPEJCTB BBIYMCIUTEIBHONW TEXHUKH; MPO(ECCHOHATBLHOIO IMPOrpPaMMHOI0
obecrnieyeHus U HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.
5 AHanIu3 1 KOHTPOJIb JEMUCTBYIOIUX HOPM, IPABUJI U CTAaHJAPTOB BOJIONOATOTOBKH.
6 Onpenenenne NpUYNH HECOOTBETCTBHS MUTHEBOM BO/IBI TPEOOBAHUSAM CTaHAApTa U
pa3paboTKka MEpONpHUATHI, MPOLECCOB M TEXHUYECKUX PEUICHUH M0 NPeAYHNpexIeHUIO U
YCTPaHEHHUIO.

10



7 Kputnueckuii aHanmu3 HampaBiIeHMH Ppa3BUTHS OTEUECTBEHHOW M 3apyOexHOM
HayKU ¥ TEXHUKH B cepe BOJONOATOTOBKU U BOJOOTBEACHUS.

8 Pa3zpaboTka HKOJOrMYECKH LeNecCOO0pa3HbIX IPOIECCOB BOJONOATOTOBKH H
00e3BpeKUBAHMS TOYHBIX BOJI.

9 DKOJIOrMYEeCKHi aHaU3, MPEIyCMaTPUBAIOIIMNA PACIIUPEHUE W PEKOHCTPYKIIHIO
JICUCTBYIOIINX MIPOU3BOJICTB, @ TAKXKE CO3/]aBAEMBIX HOBBIX TEXHOJOTHI M 000PYI0BaHHUS.

10 DKonorudeckoe o0ecrevyeHrne AesITebHOCTH OpTraHn3aIlHii.

11 [ocymapCTBEHHBIH JKOJIOTHUSCKHI HAA30p W KOHTPOJb IMPH OCYLICCTBICHHH

IIPOBEPOK JIEATENBHOCTH OPraHU3aALNM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSAITEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILINHE (MOIYJII0)

No Bux CPC [epeuenp y4eOHO-METOIMUECKOTO 0OECTIEYEH S AUCIIMIUINHEI 110 BHIITOIHEHHIO
- CaMOCTOSTENILHOM pabOTHI

1 2 3

1 |Kypcosas pabora/npoekt |byasikuna T.A. Ilporeccsl U ammaparhl 3amuThl TUaApochepbl [TekcT]: yuedbHoe
(KP/KII) (mogroroBka) |nmocobue s cryaeHtoB By3oB / T. A. Bynmeikuna, C. I'. EmenbsHoB. - M.:

2 |CamocTosTensHoe Axanemus, 2010. - 287 c.
H3y4EHHUE Pa3/AEeIIoB, Beromknn, A.I'. HxeHepHas 3alluTa BOAHOM cpelsl [DNEKTPOHHBIN pecypc]:
CaMOINOATr0TOBKa yue0. mocobue — DnekrpoH. naH. — Cankr-IletepOypr: Jlanp, 2014. — 416 c. —
(mpopaboTka u Pexum nocryna: https://e.lanbook.com/book/49467.
MOBTOpPEHHE Mertonuueckre yKa3aHHs 110 OPraHU3ALNH CAMOCTOSATEIBHON PaOOTEHI.

JIEKIIMOHHOTO MaTeprasa (MeToaudeckre yKa3aHus K BBITOJHEHHUIO Ja00OPaTOPHBIX PadoT.

U MaTepHasia YIeOHUKOB |YTBepxk/IeHbI Kadeapoii ¢pusnueckoit xumuu, mpotokoi Ne 17 ot 11.05.2017 r.

1 y4eOHBIX TTOCOONH, Meroauyeckue yKa3aHusl K BBITOJHEHHIO J1Ta0OpaTOPHBIX paboT MO TUCLUILIHHE.
MOJTOTOBKA K VYr1BepxneHsl kadenpoii pusuueckoit xumun, npotokoi Ne 10 ot 13.03.2018 r.
nabopaTopHbeIM pabotam, [MeToauyeckue PEKOMEHJAIMA K OPTraHu3alMd ayJUTOPHON W BHEAyAUTOPHOM
KOJIJIOKBUYMaM H T.1.) (camocTosITENBEHON) PabOThl CTYAEHTOB: Meronuueckue ykasauus / coct. T.IL
3 |IloarortoBka k Tekymiemy |Ctopoxenko, T.b. Ilounnox, A.B., becmamos, H.B. Jlo3a. — KpacHonmap:
KOHTPOJIIO Ky6anckuii roc. ya-1, 2018. 89 ¢

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YHUCIIa MHBAJIUIOB | JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocrapsitorces
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B MieyaTHOU (popme yBeTHMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst u1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3 OOpa3oBare/ibHbIe TEXHOJIOTHH, NMPUMeHsieMble NPH OCBOEHHH JWCUHHUILIMHBI
(Momy.Jist)

Hns dopmupoBanus mpodecCHOHATBHBIX KOMIIETEHIIMH B MPOIECCE OCBOCHHUS Kypca
HCITOJTB3YETCS TEXHOJIOTHs TTPO(ECCHOHATbEHO-PAa3BUBAIOIIETO 00yUeHHUs, MpeycMaTpUBAIOIIas
HE TOJIBKO IepeAadyy TEOPETUYECKOro MaTepuaia, HO M CTUMYJIMPOBAHHUE, U Pa3BUTHE
MIPOIYKTUBHBIX MO3HABATEIBHBIX JNEUCTBUI CTYAEHTOB (Ha OCHOBE ICHXOJIOTO-TIEIarOTUIeCKOn
TEOPUH TIOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JICUCTBUN).

B xonme wu3ydeHus OUCHMIUIMHBI TPETYCMOTPEHO HCIOJIB30BAHHUE  CIICIYIONTUX
00pa3oBaTeNbHBIX TEXHOJOTHH: JeKIUH, JlabopaTopHBIE 3aHATHS, MpoOIeMHOe oOydeHue,
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MOAYJIbHAasA TCXHOJIOTHA, MOATOTOBKA NMHCbMCHHBIX AHAJIUTUYCCKHUX pa60T, CaMOCTOATEIIbHAasA
paboTa CTy/IeHTOB.

KommerenTHOCTHBIN nmoaxoJq B paMKax IpernoaaBaHUsA JUCHUINIMHBI PCAIU3YCTCA B
UCTIOJIb30BaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOCKTHBIX METOJUK,
aHamM3a TMeJarorMyecKux 3ajad,

MO3TOBOTO IITypMa, pa3dopa KOHKPETHBIX CHUTYAaIH,
MeAarorn4eckoro SKCIepuMEHTa, MHBIX (OpM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.

WNudopmannonnsie
UCIIOJIb30BAHUE

MH(GOPMAITMOHHBIX

TCXHOJIOI'UH, MIPUMCHACMBIC

pecypcos,

TEJIEKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUN AUCLHUIUINHBI
— I JIAL C OIPAHMYEHHBIMU BO3MOXKHOCTSMM 3J0pPOBbSl IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMM C MCIIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

JOCTYIIHBIX B

npu HN3YUCHUU JUCHUIIIIMHBI:

nH(pOpMaIMOHHO-

4 OueHoYHbIe CPeCTBA VISl TEKYIIero KOHTPOJIs yCeBaeMOCTH U MPOMEeKYTOYHOI
aTTecTaluu
OrneHOUHBIE CpelcTBa MNpeJHAa3HAueHbl Ui KOHTPOJS M OLEHKH 00pa30BaTEeNbHBIX
JOCTH)KEHUH 00ydarolMxcsi, OCBOUBLIMX MPOrpaMMmy yueOHOH TuctunianHbl «CUCTEMBbI 3alUThl
runpocdepsl U IUToCHEphI».
O1ieHOUHBIE CPEICTBA BKIIOYAIOT KOHTPOJIbHBIE MAaTepUabl Ul IPOBEICHUS TeKylIero
KOHTPOJISE B (hopMe TeCTOBBIX 3aJaHWM, NOKIAAa-TIPE3CHTAMU 10 MPOOJIEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 3aJaHUH, CUTYallMOHHBIX 3aJad U NMPOMEKYTOUHOW aTTecTamuu B QGopme
BOIIPOCOB M 33JaHUI K 9K3aMEHY U 3a4eTy.

Kon u HanmeHoBaHHe HanMeHoBaHME OLIEHOYHOIO CPENCTBA
Ne Pesysbrarel 00y4eHus
n/n MEJUKATOPa (B (B cootBeTcTBMU C 1I. 1.4) . IIpomexyTounas
COOTBETCTBUH C 1I. 1.4) Texylmuil KOHTPOJIb
aTTecTalys
WIIK-1.3. 3HaeT U OCYIIECTBIACT OUCK Bompoce! st YO, Bonpocs! Ha
®opmymupyer, 3aKOHOB M METO/I0OB MaT€MaTHKH, Pedepar SK3aMeHe
aHAIM3UPYET U PEIlaeT | €CTECTBEHHBIX M TEXHUYECKUX HAyK
3a71a4u P penIeHuH MpodeccHOHANBHBIX
npodeccHoHAIBEHOM 3amaq
JeATeIbHOCTH Ha
1 OCHOBE ITOJIOKECHUH, Ymeer (popmyupoBat,
3aKOHOB U METOIOB AHAIM3MPOBATH U PEIIaTh 33/1a41
€CTECTBEHHBIX U npodeccHoHAIBHOM NeITeIbHOCTH Ha
TeXHHYECKUX HAYK, OCHOBE TI0JIOXKEHHH, 3aKOHOB U
MATEMATHYECKOTO U METOJIOB €CTECTBEHHBIX 1
dusmyeckoro anmapara | TeXHHYECKHX HayK, MaTeMaTH4ECKOrO
u (usnyeckoro anmnapara
UIIK-2.1. OuenuBaer 3HaeT MPUYMHBI U TIOCIEACTBHS Sagaun It Bomnpocs! Ha
MIPUYUHBI 1 UICTOYHUKHU aBaprIHLIX BLI6pOCOB u C6p0COB CaMOCTOSTEIbHOMN HK3aMECHE
aBapUIHBIX BEIOPOCOB | 3arps3HSIOIIMX BEIIECTB B paGoTHI,
¥ COpOCOB B OKPYKarOHIyXo Cpeay Bomnpocs! 11 YO
OKPY’KaIOIIYI0 Cpeny
‘YMmeeT BBISIBIIATh IPHYUHBI U
WCTOYHHKH aBapUIHBIX BEIOPOCOB U
cOpPOCOB B OKPY’KAIOIIYIO Cpely, Ha
OCHOBE (PM3UKO-XUMHYECKUX
2 MIPEICTaBICHNN O CTPOCHUH
rugpochepsl U IUTOChEpHI
Biiageer HaBBIKAMM OLIEHKH TIPUYUH H
HCTOYHUKOB aBapHHHBIX BEIOPOCOB H
cOpPOCOB B OKPY’KaIOIIYIO Cpemy,
MOHMMAaHHUEM CHENU(PHUKH U
MeXaHH3Ma TOKCUYHOTO JICHCTBHS Ha
JKUBOE BEILECTBO OPTaHU3MOB
IPUOPUTETHBIX 3arpsi3HATENICH B
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aTMoc(epHOM BO3ZyXe,
BozoeMax(BOJAOTOKaX) U
OmoreoreHo03ax

UIIK-2.2
PaspabatsiBacT
MEPOIIPHUSATHS TI0
3aIIUTE YEI0BEKA U
OKpY’KaroLei cpeabl
OT Pa3INYHBIX
(akTopoB
€CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOT€HHOTO
MIPOHUCXOKACHUS

3HaeT MEPOIPHUATHSI 10 3aIUTE
YeJIoBeKa U OKpY’Karoler cpeibl OT
pa3IUIHBIX (AaKTOPOB ECTECTBEHHOTO,
AHTPOIIOTEHHOTO W TEXHOTCHHOTO
TIPOMCXOXKICHUS, CIOCOOBI
HU3MEpEHUS M OLIEHKU YPOBHEM
OTTacHOCTEH B cperie 0OOUTaHMsA, KaK
paccUNTHIBATh XUMUIECKYIO HATPY3KY
HCTOYHHKOB B YKOCHCTEMAaX, MOJICIH
pacnpocTpaHeHus, TpaHchopMaIuu U
HAKOIIJICHUS 3arPSI3HSIONIAX BEIICCTB
B yiutochepe u ruapochepe

‘YMeeT noAroTaBinBaTh
TIPEUIOKEHSI IO 3aIUTE YEIOBEKa
OKpY’KaIOMIeH Cpebl OT Pa3IHIHBIX
(haKTOpPOB €CTECTBEHHOTO,
aHTPONOTEHHOTO U TEXHOTEHHOTO
MPOUCXOXKIEHHsI, 00pabaThIBATH
MOJIy4YEHHBIE PE3YNIbTAThI, PACCUNTATD
Harpy3kd XMMHUECKUX UCTOYHUKOB B
9KOCHUCTEMaX, KOJTUIECTBEHHO
paccumnTaTh U OLIEHUTH 10 Oa3aM
JTAaHHBIX U3MEPEHHUH MapaMeTpOB
TIPUPOIHON CPEebl THIT XUMHUIECKOTO
HACTOYHUKA

Bonpocsr s YO
CaMocTosTenpHas
pabota

Bomnpoce! Ha
9K3aMEHE

UIIK-1.3.
dopMmynupyer,
aHATU3UPYET U peraeT
3amaun
poeCCHOHATBHOMI
JACATCIIBHOCTHU Ha
OCHOBE TIOJIOKEHUH,
3aKOHOB U METOJIOB
€CTCCTBCHHBIX U
TEXHUYECKHUX HAYK,
MaTeMaTHIECKOTO U
(u3MIecKoro ammapara

3HAET M OCYLIECTBIISET MOUCK
3aKOHOB U METO/I0B MaTeMaTHKH,
€CTECTBEHHBIX M TEXHUYECKUX HayK
P peleHu: MpodeccHOHANBHBIX
3a1a4

Buageer u BHeApsieT B
npodeccnoHambHY0 1eATETHHOCTh
TOJIOKEHHS1, 3aKOHBI U METO/IbI
€CTECTBEHHBIX U TEXHUYECKUX HAYK,
MaTeMaTH4ecKoro H (U3NYECcKOro
anmapara JJIs peleHus 3a/1a4 1o
obecriedeHnI0 TeXHOC(HEPHOH
Oe3omacHOCTH

Bonpocs! g YO

Bomnpocs! Ha
SK3aMeHe
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HUIIK-2.2
PaspabaTsiBaer
MEpOIIPHUATHS TI0
3aIIUTE YEI0BEKA U
OKpY’KaroLei cpeabl
OT Pa3INYHBIX
(axTopoB
€CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOT€HHOTO
MIPOUCXOKACHUS

3HaeT MEPOIPUATHSI 110 3aIIUTE
YEIIOBEKA U OKPYIKAIOIICH CPEeIbl OT
pa3nUYHbBIX (PAKTOPOB E€CTECTBEHHOTO,
AHTPOIOTEHHOTO U TEXHOT€HHOT'O
TIPOMCXOXKICHUS, CIOCOOBI
WU3MEPEHUS U OLICHKU YPOBHEH
OIMMACHOCTEH B cpefic 0OUTaHHUs, KaK
PacCYUTHIBATH XUMUYECKYIO HAPY3KY
HCTOYHHKOB B DKOCHCTEMAX

‘VYMeeT moaroTaBInBaTh
TIPEIUTIOKEHS IO 3aIIITEe YeI0BeKa 1
OKpY’KaIOMIeH Cpeabl OT Pa3IHIHBIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO W TEXHOTCHHOTO
MPOUCXOXKICHUS, 00padaThIBAT
HOJ'Iy‘-IeHHI)Ie pe3yJ'H)TaTI)I, paCC‘II/ITaTL
Harpy31<14 XUMHUYCCKUX UCTOYHUKOB B
9KOCHUCTEMAX

Brageer HaBBIKaMu pa3pabOTKH
MEPOIIPUATHH [0 3aIUTE YETOBEKA U
OKpYXarollel cpesibl OT pa3IndHbIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPONIOTEHHOT'O U TEXHOT€HHOT'O
MIPOUCXOKIACHUS, HABBIKAMU
ONTHMU3AIMHA HEOOXOIUMBIX
JIefcTBUH MO UACHTU(DUKAIIUH
Pa3JIMYHBIX TUIIOB MPUPOJHBIX U
TEXHOICHHBIX HCTOYHUKOB Ha
MpUMepe XUMUYECKUX 3arpsi3HEHUI

Bormpocsr st YO
CamMocTosTenpHas
pabota

Bomnpock! Ha
JK3aMeHe

UIIK-2.1. OnenuBaer
MIPUYHHEI 1 UCTOYHUKHU
aBapUITHBIX BEIOPOCOB
1 cOpocoB B
OKPYXKAIOIIYI0 CPEny

3HaeT NPUYHMHBI U TOCIIEACTBUS
aBapUIHBIX BEIOPOCOB U cOPOCOB
3arps3HSIONINX BEIIECTB B
OKPY’KaloILIyIo Cpeny,
XapaKTEePUCTUKHU Pa3IMuHBIX THIIOB
MCTOYHHMKOB XMMHUUYECKHX U MHBIX
3arpsA3HEHUH, TIPUHIUITBI U METO/IBI
UX UIEHTU(PUKAIMH, COBPEMEHHBIC
TeHACHLUWH PA3BUTHS TEXHUKH H
TEXHOJIOTUI B 00JIACTH 3aIHThI
TUIPOCOHEPHI U TUTOCHEPHI

Bormpocsr mst
«OnuI-orpocay

Bomnpocs! Ha
9K3aMeHe
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‘YMeeT BBISBISITS IPUIMHBI U
WCTOYHMKHU aBapUHHBIX BEIOPOCOB 1
cOpOCOB B OKpPY’KafoIIyIO Cpey, Ha
OCHOBE (PH3UKO-XUMHUYECKUX
MIPENCTaBICHUM O CTPOCHUHU
rugpochepsl U IUTOCHEPH, OTIUYATH
MPUPOIHBIE U AHTPOIIOT€HHBIE
UCTOYHMKH, (POpMynnupoBaTh
OCHOBHBIE ITOHATUS

BrageeT crmocoOHOCTEIO K aHATN3Y
COBPEMEHHBIX TCHACHINH Pa3BUTHS
TEXHUKH ¥ TEXHOJIOTHH B 001aCTH
obecmieueHnss 6€30MaCHOCTH 1

3¢ PEKTHBHOCTH METOIOB B CUCTEM
3aIUTHI TUTOCHEPBI U THIPOCHEPHI
OT BpPEAHBIX BO3JEHCTBUI

WIIK-1.3.
Dopmynupyer,
aHAIN3UPYET U PEIIacT
3a7a4n
npodeccHoHaIBHOM
JeATeTbHOCTH Ha
OCHOBE TTOJIOXKEHUH,
3aKOHOB U METOJIOB
CCTCCTBCHHBIX U
TEXHUYCCKUX HAYK,
MaTeMaTH4eCKOro 1
¢usnyeckoro anmnapara

3HaeT U OCYIIECTBISET MOUCK
3aKOHOB U METOJIOB MaTEMATUKH,
€CTECTBEHHBIX M TEXHUYECKUX HAYK
MPH pelieHnH Mpo(ecCHOHANTBHBIX
3aaaq

Ymeet GopMynupoBath,
AHaJIU3UPOBaTh U pCUIaATh 3aJa4un
npo¢eCCUOHATBHOM NEeSITeIBHOCTH Ha
OCHOBE T0JIO’KCHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX U
TCXHUYCCKUX HAYK, MATCMaTU4YCCKOT'O
U pusndeckoro ammapara

Brageer u BHeApsieT B
npo(heCCHOHATIBHYIO IS TEILHOCTD
TIOJIOXKEHHS1, 3aKOHBI U METOJIbI
€CTECTBEHHBIX U TEXHUYECKUX HAYK,
MaTeMaTHYeCKOro U pU3NIEeCKOro
anmnapara JJisi peuIeHust 3a1a4 1o
obecrieueHnIo TeXHOC(HEepHOH
6e30macHoOCTH

Bomnpocs! g YO
CamocrosTenbHas
pabota

Bomnpocs! Ha
SK3aMeHe
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HUIIK-2.2
PaspabaTsiBaer
MEpOIIPHUATHS TI0
3aIIUTE YEI0BEKA U
OKpY’KaroLei cpeabl
OT Pa3INYHBIX
(axTopoB
€CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOT€HHOTO
MIPOUCXOKACHUS

3HaeT MEPOIPUATHSI 110 3aIIUTE
YEIIOBEKA U OKPYIKAIOIICH CPEeIbl OT
pa3nUYHbBIX (PAKTOPOB E€CTECTBEHHOTO,
AHTPOIOTEHHOTO U TEXHOT€HHOT'O
TIPOMCXOXKICHUS, CIOCOOBI
WU3MEPEHUS U OLICHKU YPOBHEH
OIMMACHOCTEH B cpefic 0OUTaHHUs, KaK
PacCYUTHIBATH XUMUYECKYIO HAPY3KY
HCTOYHUKOB B 9KOCHCTEMAX, MOJCTH
pacnpocTpaHeHus, TpaHcHopMaIK U
HAKOIUICHHUS 3arPs3HAIOIINX BEIECTB
B yTocthepe u ruapochepe

YmMmeet 00pabaTeIBaTh MOTYICHHBIC
Pe3yNbTATHI, PACCUNTATH HATPY3KH
XMMUYECKUX HCTOYHHUKOB B
IKOCHUCTEMAX,

KOJINYECTBEHHO PAaCCUUTATh U
OILIEGHUTH 10 6a3aM JaHHBIX
HU3MEpEHUH apaMeTpOB IIPUPOJHOU
CpeAbl THIT XUMUYIECKOTO HCTOYHUKA

Braneer HaBpIKaMU ONTUMU3AIHMH
HEOOXOMUMBIX JIEHCTBUI I10
WICHTU(PHUKAIINN Pa3INIHBIX THIIOB
MIPUPOIHBIX U TEXHOTEHHBIX
HMCTOYHUKOB Ha MPUMEPE XUMHUUECKHUX
3arpsi3HEHUH, HABBIKAMH OIICHKH
OITACHOCTH XUMHYECKHX UCTOUHUKOB
B 9KOCHCTEMaX

Bomnpocsr mns
«OmHUII-0mIpoca

Bomnpock! Ha
JK3aMeHe

UIIK-1.3.
dopMmynupyer,
aHATU3UPYET U peraeT
3amaun
poeCCHOHATBHOMI
JACATCIIBHOCTHU Ha
OCHOBE TIOJIOKEHUH,
3aKOHOB U METOJIOB
€CTCCTBCHHBIX U
TEXHUYECKHUX HAYK,
MaTeMaTHIECKOTO U
(u3nIecKoro ammapara

3HAeT M OCYLIECTBIISIET MOUCK
3aKOHOB U METO/I0B MaTeMaTHKH,
€CTECTBEHHBIX M TEXHUYECKUX HAyK
P peleHu: MpodeccHOHANBHBIX
3a1a4

Ymeer GopMynupoBath,
AHAJIU3UPOBATh U pCUIaTh 3aJa4n
npodeccnoHambHOM NeSTENBHOCTH Ha
OCHOBE TIOJIOKCHHUH, 3aKOHOB U
METOJIOB €CTECTBCHHBIX H
TEXHUYECKHUX HAyK, MATEMaTHIECKOTO
1 (PU3UYECKOTO ammapara

Bnaneet u BHeipsieT B
npodeccnoHaTbHYO NeATETHHOCTh
TIIOJIOKCHUS, 3aKOHBI 1 METOAbI
C€CTCCTBCHHBIX U TEXHUYCCKUX HAYK,
MaTeMaTHIeCKOTO U PU3NIECKOTO
amnmapara Jjis peIIeHus 3a1a4 1Mo
o0ecreueHnI0 TeXHOCHEPHOI
Oe3omacHOCTH

Bormpocer st YO
CamocrosiTensHas
pabora,
TBopueckoe
3aaHNue

Bomnpocs! Ha
9K3aMeHe
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TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIM HHbIE MATEePHAJIbl, HeO0XO0IMMBbIE /1JI51 OLlEHKHU

3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YOIIHUX ITAMNBI

(opMupoBaHus KOMIEeTEHINI B poLiecce 0CBOeHHs 00pa30BaTeIbLHON NPOrpPaMMBbl
Ilpumepnulii nepeuens 60npocos u 3a0anuil

Bonipocs! 1J1s1 ycTHOT0 onipoca/TeMbl pedpepaToB 1o teme «CTpaTerusi 4 TAKTHKA 32U ThI
rupocgepbl, 0OUUCTKA CTOYHBIX BOI)

1. Kaxue ocHOBHBIE XapaKTEPUCTUKH KaueCcTBa BOJIbI Bbl 3HAaeTE?

2. Kakue oTpacinu npoMbIIUIEHHOCTH SBIIAIOTCS Hanbojee onacHbIMU AJis Tuipochepsi?

3. [TpuBenure knaccuuKanus BEIIECTB — 3arpsA3HUTENICH BOJBI M METOJbI UX WU3BIICUCHUS

(o (hazoBOMY COCTOSIHUIO U XUMHUYECKOMY COCTaBY).

4. Pacckaxxute 0 0€30TXOIHBIX U PeCypcocOeperaromx TEXHOJIOTUAX UCTI0Ib30BAHUS BOJIBI

B TexHOCepe.

Bonpocs! 1J1s1 yeTHOT0 onpoca no teMe «O4HCTKA CTOYHBIX BOJL OT KPYIHOAUCIIEPCHBIX
NpuMeced MeTOAaMH NMPOLEKUBAHUS U CeAMMEHTALMI»

1. Or kakux (HakTOpoB (M MOYEMY OT HUX) 3aBUCUT CKOPOCTH OCAXKICHHS KPYITHOIUCIEPCHBIX
YaCTHUL B yCJIOBUAX €CTECTBEHHON KOHBEKLIAN?
2. KakoB npuHImn Be1oopa ¢Gopmyd Ijs pacdera HOMpaBOYHOTo Kod(hduirenTa, HeoOX0uMoro
IIPYU OIIPEJEIICHUN CKOPOCTH OCa)KI€HUS YaCTULbI B YCIIOBUAX BBIHYKIEHHOW KOHBEKIIMH?
3. Kakoii mpUHIUI JISKUT B OCHOBE OTIPENIEICHHUSI CKOPOCTH OCAXKACHUS YaCTHII, JOpMa KOTOPBIX
OTJIMYaeTCs 0T ChepuuecKoi?
4. Kakoe 000pynoBaHHe IPUMEHSIOT I TPyOOH OYUCTKH OT HEPACTBOPUMBIX MTPUMEceii?
5. [loyemy nosiouHbIe OTCTOMHUKN S5KOHOMUYHEE OTCTOMHUKOB JPYTUX THUIOB?

IIpumep 3agaum no teme «OYNCTKA CTOYHBIX BOJ OT KPYIHOAMCIIEPCHBIX TpUMecei
MeTO/IaMHM NPOLEe;KUBAHUS U CeIUMEHTALHID)

Bopa, conepxaitias pedHON W1 M 4acTULIBI NIE€CKA, IOCTYNAEeT B OUYUCTHBIE COOPYKEHUS
Kpacnonapckoro Bonokanana. I'myOuna otcroiiHuka A coctaBiser 10 MeTpoB, Mioniaas
noBepxHoct — 100 M. I'my6uHa oTcToiiHuKa B cocTaBiaseT 5 METpOB, MIOMAh HOBEPXHOCTH —
200 M2. B KakoM 3 pe3epByapoB OCakIeHHe UIeT ObICTpee, eci 00bEMHAs CKOPOCTh TIPOKAYKH
BOJIBI OJIMHAKOBA 1 paBHa 20 M>/uac?

Bomnpocel 1J11 yCTHOr0 ONMpoca U CaMOCTOATEeIbHOMH padoThl 0 TeMe «PI0TAHMOHHbIE
MeTOoAbD)
1. B uem cyTb MeTon1a (potanuun?
2. Co0mroieHre Kakoro yciIoBUsl HEOOXO0IMMO /IS pealiu3alui Metoa (aoranuu?
3. [louemy QoTHpyromIas Cuita 3aBUCUT OT yIJIa CMaunBaHUS YacTUIL?
4. Ha3zoBuTe YCTPOWCTBA, HCHOJb3yeMble IS OTAEICHUS HEPTENPOAYKTOB U JKUPOB OT
OYMIIIEHHOHN BOJBI BO (hjioTaTopax.
5. Kakum 06pa3zom 1 moyeMmy MO>KHO HHTEHCU(UIIUPOBATh Ipoliece GpuoTanuu?

Bomnpocsl 11 ycTHOro onpoca no reMe « ®ujibTpoBaHue»
1. KakoBbl MEXaHU3MbI U3BJIEUEHUS AUCIIEPCHBIX YACTHIL B Npoliecce GuiIbTPOBaHUS?
2. B ueM cocTOST OTIINYMS OBEPXHOCTHOTO (PMIIBTPOBAHUS OT (PUIBTPOBAHUS B clioe?
3. Kakue dakTopsl onpeaesroT JOJTOBEYHOCTh (DHITBTPOB U Ka4eCTBO (pUIbTpaTa?
4. AnmaparypHoe oopmiieHHe mporecca GuiIbTpoBaHus. OUIBTPYIOLINE MaTEPUAIIBI.
5. Kak mpousBoauTcst mporiecc perenepanuu GuibTpoB?

Bonpocs! 1J1s1 yCTHOTO 0npoca no TeMe «XMMHYECKHe METOAbI NepepadoTKH CTOYHBIX BOI»
1. Kakue metoapl XMMHUYECKOW HEHTpaau3aluy U OCAXKACHUSI BPEAHBIX IMPHUMEceH B CTOYHBIX
BOJIaX BLI 3Haere?
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2. Kakve oKHCIUTENbHO-BOCCTAHOBUTEIBHBIE METObI 00E3BPEKUBAHMSI TOKCUYHBIX MpUMeEcEi
BBl MOKETE Ha3BaTh?

3. Haubomee pacnpocTpaHEHHBIE OKUCIHUTEIH. KaKOBBI MpEeuMyIIecTBA W HEIOCTATKU
XUMHUYECKHX METOJIOB MePepadOTKHU CTOUHBIX BOA?

4. Kakum cioco6oM MpoBOAUTCS 00E3BPEKUBAHUE COSTUHEHUM PTYTH, MBIIIbsIKA, XpoMa?

Bonpocs 1151 yeTHoro onpoca no teme «Ilpouece koaryasiuum»

. Ilepeunciure craguu npouecca KoaryJssuu.
. Kakue axTopsl onpenenstor CKOpocTs Koaryusuun?
. Kakue xumunueckue koaryiastHTbl Bbl 3HaeTe? Kak mpou3BoauTcs pacueT 103 KoaryiasiHTOB?
. Mexanu3m BozneicTBus GiokyinsiHToB. Heoprannueckue u opranndeckue QIOKyJIsHTHI.
. Kakue mytu nHTeHCHUKALINY TIPOIecca KOAryJsiIui Bbl MOKETE Ha3BaTh?

Bonpocsl /151 yeTHOTr0 onpoca 1o teme « TepMmuyeckue MeTOIbl 0OUNCTKH CTOYHBIX U

NMPUPOAHBIX BOI»

. Kakuie MeTo/1bl O4MCTKHY CTOUYHBIX BOJ] OTHOCATCS K TEPMUUECKUM?
. Pacckaxute o TEOpeTUYECKUX OCHOBaX METO/A IUCTUILISALIUY.
. UeM mpocTasi meperoHka oTan4aercs oT ppakurnoOHHONW MEPETOHKH?
. B uem 3axirouaercs MeToJ CkaTus napa u AJis 4ero OH IpuMeHseTcs?

O~ wWwN -

A~ WDN B

Bonpocs! 1u1s1 «0J1MI-0onpoca» mo TeMe «JIEKTPOXMMHUYECKHEe METOAb
. Kak BBIMIAquT NpuHIMNNaIbHAS CXEMA AIEKTPOXUMUYECKON Ueiiku?
. Kakue peakuuu npoTekaroT Ha 31eKTpoaax?
. UTo Takoe 3JeKTpou3ep U Ui Yero OH NpUMEHseTcs?
. DIEeKTpOoXUMHYECKOe 00e33apaKuBaHNE IPUPOAHBIX U CTOUHBIX BOJ.
5. Kakue mnpeumyiiectBa M HEJOCTATKU DIIEKTPOXUMUYECKUX METOJOB I10 CPaBHEHUIO C
pEareHTHBIMU BBl MOXKETE Ha3BaTh?

A WDN B

Bonpocsl 1J151 ycTHOT0 onpoca no reme «CopouMoHHbIE H HOHOOOMEHHbIE METO/IbI»
1. VonHbIi1 OOMEH: HMPUHIMUIBI HOHHOTO OOMEHA, CEIEeKTMBHOCTb, CTAJAMM HOHHOI'O OOMEHa,
CKOPOCTh HIOHHOTO OOMEHa.
2. Kakue Tu1bsl HOHOOOMEHHBIX MaTe€pHUajIoB Bbl 3HaeTe?
3. Kakoe nmprMeHeHe HaXOAT IIEOJIUTHI B CHCTEMAax 3aIlIUThI CPEIbl OO TaHUS?
4. PackpoiiTe MOHATHE «OOMEHHAsi EMKOCTh.
5. Kak npoBoauTcs perenepaisi HOHOOOMEHHBIX MaTepHaoOB?
6. UTo OTHOCAT K MEMOpPaHHBIM TEXHOJIOTUAM NepepabOTKU CTOUHBIX BOJ?

TBopueckoe 3a1anue K pasgeny «CopOlHOHHbIE 1 HOHOOOMEHHBbIE METOAbD)

[Ipennoxxute KOMIJIEKCHYIO CXEMY OYHMCTKHM CTOYHBIX BOJ J0 YPOBHSI «BOJia TUTHEBAS»,
€CIIM 3TU BOJIbl COJEpXKAT CJIEJOBbIEe KOJIMYECTBA HEPTENPOIYKTOB, COJU TSKENBIX METAJUIOB
(xonnenTpanus 50 Mr/am®) ¥ maToOreHHbIe GaKTEPHH.

Temsbl s YCTHOI0O Oommpoca 1mo Teme «Tunuunbie NpPpOU3BOACTBA H UCTOYHUKHU 3arPA3ZHCHUSA

Mo4B»
1. Kaxkoe BausiHue 0ka3bIBalOT aBapUM M YpE3BbIYANHBIE CUTYallUd HA XUMUYECKUN COCTaB U
CTPYKTYpY IOYB?

2. Kakue TunuuHble Mpon3BOCTBAa U UCTOUHHUKH 3arpsi3HEHMS] TIOYB Bbl 3HAaeTE?

3. OxapakTepu3yiTe o0IIMe TOIX0IbI K TPEIOTBPAIICHUIO BPEIHBIX BHIOPOCOB.

4, Kakue TuIOBBIE TEXHOIOTUM TPEIOTBpAICHUS 3arpsi3HEHUS JuTochepsl U ee

pea6I/IJ'II/ITaI_[I/II/I BbI MOXECTC Hepe‘—II/ICJ'II/ITI)?

Bonpocs! puis1 «6amnn-onpoca» no teme «Teopernyeckne 0CHOBbI 0MOXMMHUYECKHX METO/I0B
OYHMCTKHU OTXO0J0B U PeadMIUTAIIUM M10YB)

1.  KakoB coctaB OMOAKTUBHOTO WJjia U TJICHKU?

2. Uro takoe cydctpar? Uto Takoe MIOBBIi HHACKC?
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Uto Takoe OMOXUMHUUYECKOE OKUCICHHE?

OxapakTepu3yiTe cTaaini OMOXUMHUYECKOTO paciaia OpraHuYeCKUX BEIIECTB.

Uewm aHaOOIUYECKHE MPEBPAIICHUS OTIUYAIOTCS OT KaTabOoIHIecKuX?

UYrto Takoe (hepMEHTHI M KaKOBa UX POJIb IMPOIIECCe OMOXUMHYECKOTO OKUCIICHHS ?

OT KaKuX MapaMeTpoB 3aBUCUT BEIMYMHA KOHCTaHThl Muxasnuca-Mentena?

Kaxkue BemecTBa SBISIFOTCS HHTHOUTOpaMu (pepMeHTOB?

OxapakTepu3yiTe CTaJIuK Pa3BUTHSI OMOMACCHI B OMOpPEaKTope.

0. Kak ycraHaBIMBaIOT BO3MOXXHOCTh OYHCTKM  IPOMBIIUICHHBIX  CTOYHBIX  BOJI
OMOXUMHYECKUMHU METOHaMU?

HBOo~NOO AW

Bonpochl KOHTPOJIbHOI PadOTHI 10 TeMe «AIPOOHbIE TEXHOJOTHMH MEePepaAdOTKH 0TX0/10B H
peaduIuTAllMH MI0YB C HCI0JIB30BAHMEM HCKYCCTBEHHBIX COOPYKEHH D

1.  Yewm ornmuaroTcs adpoOHbIE METOAbI OUMCTKU CTOYHBIX BOJI U MIOYB OT aHA3POOHBIX?

2.  Kaxume (akTopsl ONMpenensoT CKOPOCTh POCTa MHUKPOOPTaHU3MOB U Ipoliecca a’dpoOHOM

OMOXMMHYECKON OYUCTKU?

3. Yo Ha3zwBatOT a3poTeHKOM? KaKkoBBI IPUHIIMIIEI €70 pabOThI?

4.  IlpuBeaute nmpuMep CXeMbl KOMIUIEKCHONH OYUCTKU CTOYHBIX BOJI U TIOYB B UCKYCCTBEHHBIX

COOPYKEHMSIX.

5. Kakue TunuuHble HapylleHHs B TEXHOJOTHUU U IKCIUTyaTallud adpPOTEHKOB BBl MOXKETE

Ha3BaTh?

6. Uem a’pOTEHKH OTIMYAOTCS OT OMOPUILTPOB?

7. Yro npeactaBisoT coO0M CEKIIMOHHbBIE OKCUTEHKHU?

Bomnpocel 1J11 yCTHOTr0 0npoca 1no reme «A3po0OHble TEXHOJIOTMH NepepadoTKH 0TX0A0B U
peadM/IUTALIMH TI0YB B IPHPOJHBIX YCJIOBUAX»
1. B ueM cocTosT npeumyliecTBa U HEAOCTATKH TEXHOJIOT M a3pOOHOM OUUCTKH B IPUPOIHBIX
YCIIOBUSIX MEpea UCKYCCTBEHHBIMU OUHUCTHBIMU COOPYKEHUSIMU?
2. Uro Ha3bIBAIOT MOJIIMHU opolieHus? KakoBa TEXHOIOTHS UX SKCILTyaTaluu?
3 Uem nosnst opomieHust OTJIMYAr0TCs OT Mojei GpuibTpauun?
4. B ueM COCTOUT MPUHLUI pabOThl OMOIOTUYECKUX MPYA0B?
5 OxapakTepu3yiiTe napaMmeTp aKkTUBHOM MOBEPXHOCTU OMOJIOTMYECKOro Ipyaa.
6. Ot 4ero 3aBUCHUT U KaK paCCUUTHIBAECTCS MPOIOJIKUTEIBHOCTD TPEOBIBAHUS CTOUHBIX BOJI B
OMOJIOTHYECKUX Mpyaax?

Bonpoch! 1J1s1 <yCTHOT0-0IIPOCa» 10 TeMe «KAHAaIPOOHbIe TEXHOJIOITHH NepepadoTKu
OTXO0/10B U pPeaduIUTAIIUM 10YB)

Kak mpoBoauTcs mpoBepka 0TX0/10B Ha OuopaziaraeMocTb?

[lepeuncnure BUabI aHAIPOOHOTO OPOKEHHUS.

KaxoBbl cTannn meTaHoresesa?

Kak npoBonutcst o0e3BpexuBaHue cylb(arcoaepxKaiux CTOKOB U MOYB?

Urto Ha3bIBaeTCs METAHTEHKOM?

Kaxkue ycnoBust onpeaenstor 3 PeKTHBHOCTb aHadPOOHOTO OpOXKEHUs?

YeM OTIMYAIOTCS pEaKTOPHI CO B3BEIIEHHO-CEANMEHTAIIMOHHON OMOMAacCcoii OT peakTOpOB
C TIPUKpEIIEHHON Oromaccoi?
8. Kak npoxomur OuopasioxeHue He(TH, MECTHUIMIOB, (HEHOJOB Ui 00€3BpEKUBAHUS
OTXOJI0B B ITOYBax?

NoabkowhE

Bonpocsl 1u1s yerHoro onpoca no teme «MeToabl nepepadoTKu 0CaAKOB U HIJIAMOB))
[IpuBenuTe KaccuuKalnuio 0CaaIKOB U MIJIAMOB.
Uem oTIMYaeTCs rPaBUTALMOHHBIA METO]] YIUIOTHEHHUS OCAIKOB OT IIEHTPOOEKHOTO?
B uem cymHOCTh (pr1oTaIImOHHOTO METO/1a YINIOTHEHHUS OCAJKOB?
[IpuBeaute mpUMephl pPEareHTHHIX W Oe3peareHTHBIX METOAOB KOHIUITMOHUPOBAHHUS

NS
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O0CaaKoOB.

5. Kax mpoBoutcst 00€3BOKHBAHHE OCATKOB?
6. I[HSI qero HpI/IMeHﬂIOTCSI HNJIOBBIC HHOH_[aIIKI/I-YHJIOTHI/ITeJII/I?
7. Packpoiite moHATHE peKymepalii akTHBHOTO HJIa.

Bonpocs! pus1 «6ann-onpoca» no teme «Pexynepanusi, Bropu4Hasi nepepadorka, XxpaHeHue
1 UCNI0JIb30BAHHE TBEPABIX 0TXO0/10BY

1. Uro Ha3bIBaeTcs peKynepanueil TBepabiX 0TX0A0B?

2. Kakne XuMHKO-TEXHOJIOTHUECKUE CXEMBI IIEPEPaOOTKU TBEPIBIX OTXO0I0B IPUMEHSIOTCS B
pa3BUTHIX cTpaHax? B pa3BuBaromuxcs ctpaHax?

3. Urto nmoapaszymeBaeT moj1 co00i peayKIus OTX010B?

4. Bo3MOXHO 1M M3BIIEUEHHE SHEPrUU NpH mepepadboTke oTxonoB? Eciam ga, TO Kakum
obpazom?

S. Kakum 00pa3om mpou3BOAUTCS 3aXOpPOHEHUE TBEPABIX OTXOA0B?

Bomnpoce! 111 ycTHOT0 onpoca o teMe « TeXHUKA U TEXHOJIOTHN 00€e3BPeKMBAHUS
TBEPABIX TOKCHYHBIX 0TX010B»

Kak npouncxoaut kancynupoBaHue TBEPAbIX TOKCUYHBIX OTXO0/10B?

JI71st KaKMX TOKCUYHBIX OTXOJI0B MPUMEHSIETCSI METO]T IEMEHTUPOBAHUS?

Packpoiite nonsTre BUOPOKAaBUTALIMOHHOM SKCTPAKIUH.

Urto Ha3piBatoT neysio Bantokosa?

B yem cyTh Texnonoruu «Ilupoxcany»?

KakoBel 0COOCHHOCTH pEAOWIMTAMA 3E€MeJb, IMOJBEPIIIUXCS PATHOAKTUBHOMY
3apaKEHUI0?
7. Kakue KOHCTPYKIIMM MMEIOT YCTAaHOBKM 10 TIepepabOTKM TBEPABIX W IKHJIKHX
pPaZlOaKTUBHBIX OTXO/I0B?

ok wdE

Temsbl st YCTHOTO ommpoca u pedaepaTOB 110 pa3aeay «CaHI/ITapHOC 3aXOpPOHEHHE O0TX0A0B A
KOMIIVICKCHBIC TEXHOJIOI'MH peaﬁnnnTaunn Imo4B»

1. Pacckaxure 0 MpUHIMIIAAIBHON CXEME ITOJIUTOHOB I 3aXOPOHEHUS OTXO/I0B.

2. JU1 9ero ycTpanBarOTCs CUCTEMBI JPEHAXka B OCHOBAaHUM ITOJIMTOHA?

3. Jljig yero mpUMeHsIeTcs M Kak YCTpOeHa CHCTeMa OTKAayKHh U 00€3BPEKMBAHUS Ta30BbIX
OMHCCUI?

4. [IpuBenuTe npuUMEpP KOMIUIEKCHOM TEXHOJIOTMYECKOM CXEMBl IPEIOTBpAIICHUS
HOCTYIUIEHUS] BPEHBIX U TOKCUYHBIX BEIIECTB B JUTOCHEDY.

S. Kakue coBpemeHHBIE METOJIbI U 00OPYJOBaHHE peabUIUTAIIMM 3EMEIb MPEICTaBISIOTCS

Bawm Hanbonee nepcrneKTHBHBIMU?

IIpumepHBIii BADHAHT TBOPYECKOI0 3aaHUS
[IpeioxnuTe TEXHOJOTHUECKYIO CXEeMY peabuIMTaIllK [TOYBBl, B KOTOPYIO MOMAIH HOHBI
Meau (KOHIEHTpalus 5 MI/Kr) U pa3z0aBieHHas cepHas kucioTa (pH BBITS)KKM OYBBI paBeH 3).
Jlokaxkure, 4To NpeasiokeHHas BaMu cxema sIBJIsI€TCS ONITHUMAaIbHOM.

Bomnpoce! k 3amure J1a0opaTopHBIX padoT
«O4YHCTKA CTOYHBIX BOJ METOaMH NPOLEKMBAHUS U CeAMMEHTALNID)
. Uto Takoe nponexupaHue?
. ISl 4€TO MPUMEHSIIOTCS MECKOJIOBKU?
. JaiiTe xmaccuukainio OTCTONHUKOB.
. JA71g 9ero npuMeHStoTCs HeTEIOBYIIKH?

AW~

«CHHUKeHre MYTHOCTH BO/JbI METOA0M YJIbTPAQUIbLTPALMI
. Kakue meronp1 MmemOpanHoro pasaenenus Bol 3Haere?
. Ha3oBHTE OCHOBHBIE XapaKTEPUCTUKH MIPOLECCOB YIbTPAPUIBTPALIMM U OOPAaTHOIO OCMOCA.
. Kakue Tuns1 memOpan Bol 3HaeTe?
. Kak paccunrtare ynenbHy0 Npou3BOIUTEIBHOCTH MEMOPaHbI?

A WPN R~
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5. Kak paccuuTarh CelIeKTUBHOCTh MEMOpaHbI?
6. Kak BrusieT Temriepatypa BOJbI Ha CEJIEKTUBHOCTH M TIPOHUIIAEMOCTh MEMOpaH?
7. Ha3oBUTE TOCTOMHCTBA U HEJOCTATKA MEMOPAHHBIX METOJIOB OYHUCTKHU BOIBI.

«O4nCTKa NPHPOJHBIX H CTOYHBIX BOJ METOIO0OM KOATYJIALHH»
Uro Takoe koaryssnusa? Kakos e€ mexanuzm?
Yro Takoe A3eTa-nmoTeHIUal U OT YeTO OH 3aBUCUT?
Kakwue ycinoBust HEOOXOIUMBI 7Sl YCIIEITHOTO TPOBEICHHS KOATYJISLUU?
Kaxue peakTuBbI yalie BCEro UCIOJIb3YIOT B KAUYECTBE KOAryJITHTOB U I0YEMY?
OT yero 3aBUCUT CKOPOCTh U MOJIHOTA KOAryJIsiuu?
Uro Takoe diokysus?
[TpuBenuTe NpUMEpbl HEOPraHUIECKUX U OPTaHUIECKUX (PIIOKYIISIHTOB.
B yem paznuuus aud@y3Horo u 30HHOro OCaXKACHUA?
Onwumure (hazbl 30HHOTO OCAXKICHHS.
0.  Kakue TexHOJIOrMUYECKHE MapaMeTpbl Ipolecca KoaryJsiiui MOXKHO OLIEHUTb, UCIOJb3Ys
kpuBble Kunia?

Boo~NoOR~WNE

«AucTunasiuus B cucTeMax OYHCTKH BOJAbD)
Chopmynupyiite 3akon Payrsi.
Chopmynupyiite 3akon [lanbToHa.
Cdopmynupyiite nepsiii 3akoH Konosasnoga.
B yem cyTh MeTOa TPOCTOM MEPEeroHKH (AUCTUILIALNN)?
UYem (ppakuioHHas IEpEroHKa OTIMYAETCS OT IPOCTOM MePEroHKn?
[TokaxwuTe TMHUS )KUAKOCTU U JIMHUS [1apa Ha AUarpaMMax JaBJIeHUs mapa (TeMrepaTypsbl)
OT COCTaBa XKUAKOCTH.

ook wndE

7. KakoBo anmaparypHoe odopmiIeHHEe METOAA AUCTHILIALIIH?

8. Kaxkue IMPUCMBbI HUCIIOJIB3YIOTCA IJId CHUIKCHHA SHEPro3arpar v YBCIMYCHUA CTCIICHU
OYHCTKH BOJBI ITPU MCIIOJIH30BAaHMH METOJA TUCTUILIALUH?

9. SBnsiercs 1M METOA TUCTHILISIIUU pecypcocOeperaronmm?

«O0e33apakxuBaHue BOAHBIX PACTBOPOB IMIIOXJIOPUTOM, NOJY4E¢HHBIM
3J1eKTPOXHUMHYECKUM METOA0M»

1. Kakue peaknuu nexxaT B OCHOBE JJIEKTPOXUMHUYECKOTO METOJIOB YHAJIICHUS TSAKEIbIX
METaJIJIOB?

2. Kakwue peaxiiuu nexar B OCHOBE 3JIEKTPOXUMHUYECKOT0 METOIa MOJIYYEeHUS PACTBOPOB ISt
o0e33apaxxuBaHus?

3. Kakue peakiuu nexxaT B OCHOBE MeTOAa dJIeKTpodaoTanun?

4. KakoBbI MeXaHU3MBI BO3JICHCTBUS MTOABEPTTINXCS MIEKTPOJIN3Y XJIOPHUIHBIX pACTBOPOB HA
MUKPOOPTaHU3MBbI?

5. Onummre NPUHIUIHAIGHBIE KOHCTPYKIIUH JJICKTPOIM3EPOB, IMPEAHAZHAYCHHBIX JIJIS
MOJTyYEHUs] PACTBOPOB, COJEPKAIINX aKTUBHBIHN XJIOP.

6. KaxoBbI yCI0BHS M CPOKH XpaHEHUS KaTOJUTA W aHOJIUTA XJIOPUIHBIX PACTBOPOB IOCIIE
AJEeKTpoJn3a?

7. JIis Kakux Teied moMuMo 00e33apaKUBaHUs MPUPOIHBIX BOJ M CTOKOB IPUMEHSIOTCS

MOJIYYCHHBIC DJICKTPOXUMHUYCCKUM ITYTEM paCTBOpBI?

«AICcOpPOLMOHHBIN METO/ YAAJCHUSI OPraHNYeCKUX NPUMeceil U3 BOAHBIX PACTBOPOB)
1. Hanumure ypaBHeHue uzotepmbl ajacopbuuu Jlenrmiopa. OObsicHUTE (HU3HMUECKUNA CMBICIT
BXOJISIIINX B HETO BEJINYMH.
2. Kax ompenensror KOHCTaHTHl ypaBHeHus JleHrmropa? Kakume TepMoauHAMUYEeCKHe U
TEOMETPUUECKHUE XapAaKTEPUCTUKU MOYKHO PacCUMTaTh, 3Hasi 3TU KOHCTAHTHI?
3. TMouemy amcopOITHs YacTHUI aicopOaTa MPOUCXOTUT HA aKTHBHBIX IIEHTPAX?
4. Yem oTnmyaeTcs afcopOLus U3 pacTBOPOB OT aJICOPOLIMU ra30B U MapoB?

21



5. Kakue (axkTopbl BIUSIOT Ha arperaTHOE COCTOSIHUE a/ICOPOIIMOHHBIX cli0eB MoJieKyl [TAB?

6. [Touemy nmnst ancopoumnu CH3COOH u3 BogHOTO pacTBOpa B KaueCTBE aJICOPOCHTA UCTIOIB3YIOT
yroiip?

7. PacckaxuTe 00 OpUEHTAIMK MOJIEKYJT alu(aTHIeCKUX CIIUPTOB (MIJIA KUCIIOT) MPU afcopOITun
UX U3 BOJHBIX PACTBOPOB HA aKTHBHPOBAHHOM yriie. UeMm ompezenseTcs IIomaab MOJIEKYIbl B
a7copOLMOHHOM cioe?

«CeJieKTHBHOE M3BJIeYeHHSI HOHOB TS KeJIBIX MeTAJVIOB U3 BOAHBIX PACTBOPOB METO/10M
HOHHOI'0 00MEeHa»

1. Kakoii mporecc Ha3pIBalOT Xxpomarorpaduueckum pazaenenueM? Kakue pu3nko-xuMudeckue
IPOLIECCHI JIeKaT B OCHOBE 3TOro Metoaa?
2. Kax xnaccupumupyror xpoMatorpaduieckue MeToIbl 10 MEXaHU3MY IpoLiecca pa3ieieHus?
3. Kakue nmapamerpbl KOJMUECTBEHHO OMNPEAEISAIOT CTENEeHb CPOJCTBA pa3feisieMbIX BEIIECTB K
dazam?
4. Kak cBs3aHa (hopma XxpoMaTorpauiyeckoro muKa ¢ BUIOM MU30TEPMbI aICOPOLIUU B YCIOBUAX
paBHOBecHOH XpoMaTorpapuu?
5. Uto coboli nMpeACTaBIsA0T HOHOOOMEHHBIE COPOCHTHI?
6. Kakumu cBoiictBamMu oHU 00J1a1a10T?
7. YUto Takoe BpeMs yIep:KMBaHUS U Kakue (PakTOpbl BIMSIOT HA €r0 BEIUYUHY?
8. Or «kakumx (akropoB 3aBUCHT OS(P(EKTUBHOCTH  pa3leNCHUS  KOMIIOHEHTOB B
Xpomarorpaduyeckux KOoJOHKax?

«CaHI/ITapHO-XI/IMI/I‘{eCKI/Iﬁ AHAJIU3 IOYBLI: ONIPEACICHUE COACP/KAHU aMMHaKa,
XJIOPUAOB, HUTPUTOB U HUTPATOB»

1. Uro Ttakoe nmousa? Kakue nmokasarenu BXOAST B CAHUTAPHO-XUMUYECKUN aHATIU3 ITOYB?

2. Kakue xumuueckue coeJMHEHUS SBISIOTCS MOKa3aTeIsIMU MUHEPaTU3allui OPraHudecKuX
BEIIIECTB B Mo4YBe?

3. Kakoii xapakTepuCTUKON IMOYBBI MOXKET OBITh HAJIMYME B HEMl OONBIIOrO KOJIWYECTBA
HUTPUTOB?

4. MoHO 1M 1O XMMHYECKOMY COCTaBy IIOYBBI OLICHHUTH [aBHOCTb 3arps3HEHUS €€
opraHMuyeckuMu BeuiectBamu? Eciu na, To kakum odpazom?

S. Uro Takoe caHUTapHO-XUMUYECKUI aHau3 MOouB?

6. Hanumure peakiuu, jexamiye B OCHOBE (OTOMETPUYECKUX OIpENelIeHUl amMMHaKa,

HUTPATOB W HUTPHUTOB, 4 TAKKEC APIrCHTOMCTPHUYCCKOIO OIPCACICHUSA XJIOPUIAOB B BOIHBIX
BBITSDDKKaX IIOYB.

7. Kakwue cymecTBytoT mpucnocoOieHus i B3sTHs mpod mous?

8. PacckaxuTte, Kak mpoTeKaeT mpoiecc npooooTdopa MouB.

9. Onumure 0ocoOeHHOCTH TAaOOpPaTOpPHOW MOATOTOBKH TOYB K aHajiW3y Ha HUTPATHI,
HUTPUTHLI, aMMHUaK, XJIOpPUABI.

10.  OnummTe mpoiiecc NOTyYeHUs! BOJIHOM BBITSKKU OYBBI U OCOOCHHOCTH €€ XpaHEHHSI.

«00e3B0KMBaHUE U YIUIOTHEHHE 0CAJAKOB CTOYHBIX BO)

1. HazoBuTe nCcTOYHNKY 00pa30BaHUS OCAIKOB U UX XapaKTEPUCTHKHU.

2. Kakne xapakTepuCTHKH OCAaJKOB CTOYHBIX BOJI HEOOXOJWMO 3HAaTh TPHU BHIOOpE
0o0opymoBaHus i YILIOTHEHHS U 00€3BOKHUBAHUS 0CATKOB?

3. Kaxkue crmocoOb1 KOHAMITMOHUPOBAHUS OCATKOB MEepe] 00€3BOKUBAHUEM BbI 3HAETE?

4, Kakue criocoObI 00€3B0OKUBAHMS OCAIKOB BaM M3BECTHEI?

«/3BJIeYeHne HePTENPOAYKTOB M3 MECYAHBIX MOYB METOA0M IKCTPAKIM I
Uro takoe mousa? M3 kakux (a3 oHa cocTout?
Onummre CyniecTBYOIIYIO KIacCH(PHUKAIUI0 BUI0B Mo4YB Poccuu.
Uro npexacrasisieT u3 cedst HeTh?
Onummre, 4TO MPOUCXOIUT C MMOYBOU MPU CHITHHOM HEPTSHOM 3arpsi3HEHUH.

NS
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S. Uto Takoe peKyJbTUBaLUS 3€METb?
6. [lepeuncnure MeTO bl TUKBUIAUN HEPTSIHBIX 3arpsi3HEHUN TTOYBBI U UX OCOOCHHOCTH.
7. B yewm 3akmogaercs COpOIMOHHBIN METOI OYMCTKH BOJHON BBITSKKH ITOYBBI?
8. [Tepeunciure ucnoab3yeMbie B paboTe COPOSHTHI U UX OCOOEHHOCTH.
9. Yo Takoe OpraHoJICITHUECKUE TOKA3aTeNIN KaueCTBa BOJIbI?
«JaekTpoxumMudeckass koppexkuusi pH u ouncTka mo4B 0T CoJiei TSKeJIbIX METAJI0OBY»
1. Onummre OCHOBHBIC MPUHIUIBI AIEKTPOXUMUYECKOW OYHMCTKH BOJHBIX PAaCTBOPOB U
MOYB.
2. Uro Takoe aHod v katoa?
3. Chopmymupyiite 3akoHbl OMa.
4. [lepeuncnutTe OCHOBHBIE COCTABISIONIME TMaACHHS MOTEHIMANa JJIEKTPUUECKOW IIenH
AIEKTPOXUMHUYECKOIN YCTaHOBKH.
S. Kak onpenensroT K03 GHUIMEHT MOJIE3HOTO IEHCTBUS U BBIXO MO TOKY.
6. Kakue KOHCTpYKUIMOHHBIE MapaMeTpbl DSIEKTPOXUMHUYECKOW CHCTEMBI BIMSIOT Ha
3¢ (HEeKTHBHOCTH TPOIECCca OUUCTKH?

7. B yem cxo0/1cTBO U paznuyre JIEKTPOXUMUYECKON OUUCTKH KUAKOCTEH U MOYB?
3ayeTHO-IK3aMeHALMOHHBIE MAaTePUAJIBI ISl IPOMEKYTOUHOM aTTecTaluu
(3x3aMeH/3a4eT)

Bomnpocsl k 3k3amMeny:
1. Ob6nactu UCHoOaB30BaHUs BOABI B TexHOchepe. TeHAeHIIMY U3MEHEHHs KaueCcTBa
BO/IbI B PE3YJIbTATE AHTPOIMOTr€HHBIX BO3JAEHCTBUI HA OKPYKAIOIIYIO CPEY.
2. Knaccudukanus Belects — 3arps3HUTENEH BOJBI U METOJbI UX U3BJICUEHUS (10
($a30BOMY COCTOSIHUIO U XUMHUECKOMY COCTaBY).
3. besorxonmupie u pecypcocOeperaronue TEXHOJIOTHH HCIOIb30BAaHUS BOJABI B

texHocdepe. Konmernmust 0e30TXOAHOTO MPOM3BOACTBA. [IpHHIMIIBEI COBEPIICHCTBOBAHHS
CYIIECTBYIOILUX ITPOU3BOJICTB.

4. be3orxonHele u pecypcocOeperaronue TEXHOJIOTHMH HCIOJIb30BAaHUS BOJABI B
TexHochepe. TUIMOBbIe CXeMbI OpraHU3aIK TPOU3BOICTBEHHBIX IPOIIECCOB.

5. Baxnenmmue TUIIOBBIC DKO3alUTHHIC TPOLIECCHL. TexHomOTrMUECKHE,
HKOJIOTHUECKUE U SKOHOMHYECKHE MPUHLUIBL. CTaguu pa3pabOTKU MPOLECCOB OUYUCTKH.

6. OcHOBHbIE = 3aKOHOMEPHOCTH  Ipolecca (UIbTPOBaHHUS  BOJHBIX  CpEJ.
[ToBepxHOCTHOE (PUITBTPOBAHUE.

1. OcHOBHBIE ~ 3aKOHOMEpPHOCTH  IIpoliecca  (PUIBTPOBAHMSI  BOJHBIX  Cpen.
DunbTPOBAHKE B CIIOE.

8. AmnmnaparypHoe opopMieHHe polecca (UIbTPOBaHUS BOJHBIX cpell. MeieHHbIe
(GUIBTPBIL.

9. AnmnaparypHoe odopmiieHne mpouecca  (QWIBTPOBAaHMUS ~ BOJHBIX  Cpell.

CkopocTHblE (DUIBTPBI HEMPEPBIBHOTO U IMEPUOJUUYECKOTO JEHCTBUS. DIEKTPOMArHUTHBIE
(GWIBTPBIL.

10.  Xwumwuueckue METOJbl OUUCTKH BOABL. HelTpanuszamnusi KUCIBIMU ra3aMu.

11.  Xwumuueckue METONbl OYMUCTKU BOABL. BbIneneHwe Kajabllud W MarHusi.
Tepmuueckue metoasl. MI3BecTkOBaHUE.

12. XUMHYEeCKHEe METO/Ibl OYMCTKH BObI. Hanbonee pacpocTpaHéHHBIC OKUCITUTEIH.
[TpuntMn u o6xactu npuMeHeHus MeTo1a. OKUCICHHE XJIOPOM.

13. XUMUYECKUE METOABl OYMCTKH BOJbL. OKHCICHHE KHCIOPOJIOM M O30HOM.
[IpeumyiiecTBa 1 HETOCTATKH.

14. dusnueckue METOAbl JOCTIKEHUs OaktepunuaHoro sddekra. ITpuHIUTBL
neicTBus. AnmapatypHoe odopmiieHue.

15. OuncTKa CTOYHBIX BOJ METOJ0OM BOCCTAaHOBJICHHS (00€3BpEKMBAHNE COCTUHEHUM

PTYTH, MBIIIbSIKA, XPOMA).
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16. Cragun mnporecca KOaryJsiUU: pPacTBOPEHUE KOAryJsHTOB, [I03UPOBAaHHE U
CMEIIIEHUE PEareHTOB CO CTOYHOM BOJOM; XJIOMbEOOPa30BaHUE U OCAXKICHHE XJIOMheB. DaKTOPHI,
OIIpEAEIISAONINE CKOPOCTh KOATYJISIUH.

17.  Tepmuueckue MeTOJAbl OYUCTKM CTOYHBIX BOJA. MeTon AUCTHIUIALUU.
Teoperuueckre OCHOBHI U anmapaTypHoe oQpopMIICHHE METOAA.

18.  dnoranuoHHBIE METOABI OUUCTKH CTOYHBIX BOJA. TeopeTudyeckue OCHOBBI METO/IA.
O6uacTi €ero NpUMEHEHMSL.

19.  ®noranuoHHBIE METOJbl OYUCTKM CTOYHBIX BOA. AmnmaparypHoe ohopMIEHHE.
I'paButanmonnas ¢noramnus. [leanas guoranus. Hanopuas duortamus.

20. Hcnonw3oBanue GIoTalimOHHBIX METOIOB IS pa3iesieHuss HETH U BOJIBI.

21.  OcHOBHBIE XHMHYECKHE KOArYISHTHL. [IpMHIMNHMAIBHBIE CXEMbl THIIOBOTO
o0opynoBanus. Pacyer 103 KoaryasHTOB.

22.  Mexanu3Mm BozaeiicTBus  GIIOKYAsSHTOB. Heopranudyeckne W OpraHMYecKHe
(IIOKYJISHTHI.

23.  Meroanl 06e33apaKMBaHUs CTOYHBIX BOJ. [lomyueHue peareHToB, 000pyI0BaHHE,
crocoObl HUHTEHCU(HUKALMU ITpoliecca.

24.  DIeKTpOXUMHYECKHE Mporecchl. lIpuHIunuanpHas cxema 3JIeKTPOXUMHUYECKON
s4yeiku. Peakiuu, npoTeKaroue Ha 3IeKTPOoAaX.

25.  Teoperudeckne OCHOBBI  DIIEKTPOXMMHYECKHX  TIPOLECCOB  OYUCTKH |
00e3BpeKUBaHMs paCTBOPOB.

26.  AHOOHOE OKHCJICHHE M KaTOJIHOE BOCCTAHOBJICHHE TOKCUYHBIX IPUMECEH.

27.  DIEKTPOXUMHUYECKOE yMArYeHUE BOIbI.

28.  DIEKTpOXUMHYECKAs KOATYIISLHS.

29.  DraexTpoxumHueckoe o0e33apakuBaHUE IPUPOJHBIX U CTOUHBIX BOJ.

30.  DnekrpodoTarus.

31.  VoHHBIA 0OOMEH: MPUHLUIBI HOHHOTO OOMEHA, CEJIeKTUBHOCTb, CTAAMNU HOHHOTO
oOMeHa, CKOPOCTh HOHHOTO OOMEHa.

32.  OcHOBHBIE TUIIBI HOHOOOMEHHBIX MaTEPUANIOB, IPEAbSBIsIEMbIE K HUM TPeOOBaHUS
¥ METOJIbI peTeHEPAIIHH.

33.  CrpoeHue u CBOWCTBa (XMMUYECKUN cOCTaB, 0OMEHHasi EMKOCTb, TEPMOCTOMKOCTb
U JIp.) HEOPraHMYECKUX HOHOOOMEHHBIX MATEPHAIIOB (1I€OJIUTHI).

34.  IIpuMeHeHME LICOIUTOB B CUCTEMAX 3aIUTHI CPE/Ibl OOUTAHMUS.

35. CtpoeHue M CBOWCTBA OPraHMYECKUX HOHOOOMEHHBIX MaTepHaloB (OOMEHHas
€MKOCTh, Ha0yXaeMOCTh, aJIcCOPOLUs, SJEKTPOIPOBOIHOCTB ).

36.  OOmeHnHas eMKOCTb. [IpuHITUTIBI M cTTOCOOBI pereHepanysi HOHOOOMEHHBIX KOJIOH.

37.  YmsardeHue NpUPOIHBIX U CTOYHBIX BOJ, YAAJCHHE COJNEH TSHKENBIX METAJUIOB C
UCTIOJIb30BaHUEM HOHOOOMEHHBIX METO/IOB. JI0OCTOMHCTBA M HEIOCTATKH METO/IA.

38.  VYjaneHue W CENEKTHBHOE H3BJICUEHHE COJIEH TSDKEIBIX METaJIOB METOJI0M
HOHHOTO 0OMeHa. J[OCTOMHCTBA M HEJJOCTATKH METO/Ia.

39.  MemOpaHHble U KOMOMHMPOBAHHBIE METOJbI MepepaboTKH CTOYHBIX BOA. MX

JTOCTOMHCTBA ¥ HEJOCTATKH.
40. Kakue mpOMBIIIJICHHBIE aBapUH U Ype3BbIYAHBIE CUTyallud HanOoliee XapaKTepHBI
g Poccun?

41. KakoBbIM MOKeT OBbITh BIMSHHE MPOU3BOJCTBEHHBIX aBapHUil M YPE3BBIYAMHBIX
CUTyallMil HA XUMUYECKUI COCTaB U CTPYKTYpPY MOYB?

42. OxapakTepu3yiiTe THTUYHbIE TPOU3BOCTBA U UCTOUYHUKH 3arpsI3HEHUS [1OYB.

43. Kaxkue obmue moaxoas! K MpeoTBPAIICHUIO BPEIHBIX BEIOpOCOB Bam u3BecTHBI?

44, Cy11ecTBYIOT T TUTIOBBIC TEXHOJIOTUH MIPEIOTBPAIIECHUS 3arpsi3HEHUS TUTOChephl
u e€ peabunuraruu?

45. KakoB coctaB O6moakTuBHOTrO Mia u miueHku? Yrto takoe cydctpar? Uro Takoe
WJIOBBIA MHAEKC?

46. Uro Ttakoe Oumoxumuueckoe  okucineHue? — OxapakTepusylTe  CcTaauu
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OHMOXUMHUYECKOTO pacnana OpraHn4CcCKux BCIICCTB.

47.  Yewm anaOboJIMYECKUE MPEBPAICHUS OTIIMYAIOTCS OT KaTabOTMIeCKuX?

48.  Yro Ttakoe (pepMEHTHI U KaKOBA UX POJIb MPOLECCE OMOXUMUYECKOTO OKUCIICHUS?

49. OT KaKuX MapamMeTpoOB 3aBUCUT BEJIMUYMHA KOHCTaHThI Muxasnuca-Mentena? Kak
U /IS 4ETO ONPENEIIAIOT KOHCTaHTy Muxasnuca-MenTeHa?

50.  Kaxkue BemecTBa moBbIIaOT 3P HEKTUBHOCTH (EPMEHTOB M KaK OHU HA3bIBAIOTCS?
Kakwue BemiecTBa sSBISIOTCS HHTHOUTOpaMU (EPMEHTOB?

51.  Kakwue pepmeHTHI (M TOUEMY) Ha3bIBAIOT aJaNITUBHBIMU?

52.  OxapaxTepu3syiTe CTaIuu pa3BUTHA OMOMAcChl B OMOpeakTope.

53.  Kakue ypaBHEHUS XapaKTEpU3yIOT IPUPOCT OMoMacchl?

54.  Knaccu¢umupyiite Tpynmbl TPOMBIIUICHHBIX BOJA MO OHOXMMHUYECKOMY H
XMMHUYECKOMY IOKa3aTelto.

55.  Kak ycraHaBIMBalOT BO3MOXXKHOCTb OYHCTKH HPOMBIIIICHHBIX CTOYHBIX BOJ
OMOXMMUYECKUMU METOaMu?

56.  Cdopmymnupyiite CymHOCTb a9pOOHOT0 METO/Ia OYUCTKH.

57.  Kakumu ¢akropamu (M modeMmy) ONpeneNseTcs CKOPOCTh IMpoiecca a’poOHOMN
ounctku? Kak BiausieT Temmneparypa Ha npoiecc adpooHOro OpoxeHus?

58. Ilouemy B oOuMIIaeMbIX OMOXMMHYECKHMH METOJAaMHM CTOYHBIX BOJAAX
KOHTPOJIUPYIOT cojiepkanue azota u pochopa?

59.  Uem moss OpOILIEHUS OTIMYAIOTCS OT nosied ¢uiubTpanuu? KakoBa TeXHOIOTHs
OKCIUTyaTalliy Toyiell opouieHus? YTo Takoe IJIONaap HAMOPXHBAHUA W KOTga €€ CTOUT
YUUTHIBATH?

60.  Yro Takoe Omosormueckue npyapl? Kak u korma ux sKCILTyaTHPYIOT?

61.  Yro Takoe a3pOTIHK M Kakue Mpolecchl B HEM nporekarot? I1o kakum npusHakam
U KaK KJIacCUPUIHIPYIOT a3POTIHKHU?

62.  Kakoe o0opynoBaHue BXOIMT B COCTaB YCTAaHOBKU [yl aHA’pOOHOM O4MCTKHU?
[Touemy (1 KaK) a3pOTIHKU KOMOMHUPYIOT C OTCTOMHUKAMHU (OCBETIUTEISIMU) UK (piroTatopaMu?

63.  OxapakTepu3ylTe OCHOBHBIE MEXaHM3Mbl HApYIIEHUS  TEXHOJIOTMH MU
AKCIUTyaTaI[H adPOTIHKOB, & TAKIKE MEPHI IO UX YCTPAHEHUIO.

64.  Kakue paxTopsl (M mouemy) BIUAIOT Ha 3P PEKTUBHOCTb OYUCTKU B OMopuibTpax?

65.  UYem BBICOKOHArpyxaemble OHOMUIBTPHI OTIIMYAOTCS OT KaIeIbHBIX ?

66.  IlepeunciauTe OCHOBHBIE HAPYIIEHHS IPU HKCIUTyaTAllUK OMO(UIBTPOB U MEPHI 10
UX YCTpaHEHUIO.

67.  Yem aHa’poOHBIE METOABI OYUCTKU OTIMYAIOTCS OT a3POOHBIX?

68. Kak ocCymecTBISIIOT TPOBEPKY OTXOJOB Ha OHMOpa3NaraeMocTh aHa’POOHBIMHU
MeTogaMu?

69.  KakoBbI OCHOBHBIE CTIMN aHAIPOOHOTO OpOKEHNUS?

70.  Ilepeuncnure ocHOBHBIE (aKTOPHI, ONpeaesstonye 3pHeKTUBHOCTh aHAIPOOHOTO
opoxenus. [louemy mporiecc aHaspoOHOTO OPOKEHUsI CTOUHBIX BOJI, KaK MPABHUIIO, BEAYT B JBE
CTyNEeHU?

71.  Yem OuopeakTopbl MEPBOTO MOKOJIEHUS OTIMYAIOTCS OT OMOPEaKTOPOB BTOPOIO
MOKOJIEHUS?

72.  Kak OCyIIECTBIISIOT COBMECTHYIO OYHCTKY OBITOBBIX M CTOYHBIX BOJT?

73.  Kakue TpeOoBaHUS MPEIBSBISAIOT K CTOKaM, OYHMIIAEMbIM OHOXUMHYECKUMHU
METOIAMMU?

74.  Kakue mapameTpsl (U moYeMy) XapaKkTepu3yroT Onoocaaku?

75.  OxapakTepu3yiTe METOAbl M TEXHWYECKHE pEIICHHs, NpUMEHSIEMbIe IS
YIJIOTHEHUS WIIa.

76. Jnst gero Hy)Ha CTAOMIIM3AIUS OCAJKOB U KaK €€ OCYIIEeCTBIISIOT?

77.  Ilouemy M Kak OCYLIECTBISIOT KOHAMLIMOHUPOBaHUE ocaakoB? OxapakTepusyiTe
Oe3peareHTHBIE METO/IbI KOHIUITMOHUPOBAHHSI OCATKOB.

78.  Uem MIOBBIE IUIOMIAKU OTIIMYAIOTCA OT IUIOIIA0K-YIIIIOTHUTEIEH?
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79.  OxapaxTepu3yiTe JOCTOMHCTBA M HEJOCTATKH, KOHCTPYKIIMOHHBIE OCOOEHHOCTH
PACHBUITUTENbHBIX CYLIMIIOK M ONITUMAJIbHBIE YCIOBUS MX 3KCILTyaTalluu.

80.  OxapakrepusyiiTe JOCTOMHCTBA W HEIOCTATKH, KOHCTPYKIIMOHHBIE OCOOCHHOCTH
CYILIJIOK C BPAILAIONIIMMCs 0apadaHOM U ONTUMAIBHBIC YCIOBUS HX IKCILTyaTallUH.

81.  UYro Takoe «CYIIMJIBbHBIN anmapar B3BEIICHHOTO CJIOSI C HHEPTHBIM HOCUTEIEM»?

82.  IlpuBeauTe HpUMEpHI pEKyIEPALH AKTUBHOTO UJIA.

83.  M3znoxwure CYIMIHOCTh METOJA SKCTPArMpOBAHUSI.

84.  KakoBa cymmHocTh Meroia Kpuctamummsauun? Kak ycTpoeHo o0opynoBaHue,
HNPUMEHSIEMOE JUIsl KOHIICHTPUPOBAHHUS BELIECTB METOJIOM KPUCTAILTH3ALUU?

85. B 4em cyrh MeTona npocToii neperonku (auctmuisanun)? KakoBo ammapaTypHoe
oopMIICHHE METOIA TUCTUILISALINAN?

86. Kakme mnpuembl HCIONB3YIOTCS [UIi CHIDKCHUS DHEprosarpar wu

YBEJIMUEHUSI CTEMEHW OYHMCTKU BOJBI TPHU HCIOIH30BAHUM METOJA JUCTUIUISALINAN?
SIBJSICTCS JTM METO TUCTHILISAIUN pecypcocOeperarnmm?
87. Yro takoe TIIO? Yem oum otimmuarorcst ot THO?

88.  IlepeunciuTe OCHOBHBIE Olepaluu  NepepabOTKM  TBEPABIX  OTXOJOB,
o0ecrieunBaroIIre YCTOHYMBOE pa3BUTHE OOIIECTBA.

89. B uem cXOICTBO M pa3nuyue CXeM MepepadOTKU TBEPABIX OTXO/OB B Pa3BHUTHIX
pa3BHUBAIOIIMXCS CTpaHax?

90. B dyem pasHHMIA MEXIy KOHTPOJIMPYEMOH M HEKOHTPOJIUPYEMOW 3MHUCCHEH
0TX0/10B?

91.  OxapakTepusyiiTe MeTOA KalCyiaupoBaHus. Yem MeToj KarcyJlupOBaHUs
OTJIIMYAETCS OT METO/1a IIEMEHTUPOBAHUSA?

92.  UYro Takoe 3HEPreTHUECKHi MOTSHIINAT OTXO00B H KaK €ro UCIIOJIb3YIOT?

93. B dyem cyrh MeTola MNUPOJIM3a TBEPAbIX 0TX0A0B? KakoBo ammaparypHoe
odopmieHue MeTo1a Tupou3a?

94, [Teun BantokoBa. B uem ocHOBHOe oTimune mneueil BanrokoBa n o0opynoBaHus,
npeJHa3sHauYeHHOT o A1 nupou3a? das3bl KAKoro coctaBa 00pa3yroTcs Ipu epepadoTKe TBEPAbIX
0TX0/10B B niedax BantokoBa? ['1ie u kak ux nepepadaTbIBaoT?

95.  OxapaxTepusyiTe METO]l IepepabOoTKU TBEPAbIX 0TX010B «IInpokcam.

96. B uem 3akioyaeTcss M Kak peaM3yeTcsl MPHHIUI O€30TXOJHOCTH TepepadOTKU
OTX0J0B?

97. B 4em ocobeHHOCTH mepepabOTKHN TBEPABIX PaIHOAKTHBHBIX OTX00B?

98.  Yro Takoe «caHUTApPHOE 3aXOPOHEHHE OTX010B»? YeM OHO OTJINYAETCs OT MPOUMX?

99. Kakue KOHCTPYKIIMOHHBIE DIJIEMEHTHI SIBISIFOTCS HEOOXOIUMOHN COCTaBIISFOIIECH

MOJIUTOHA JIJISl CAHUTAPHOTO 3aXOPOHEHHS OTXO0JI0B?

100. Tlowyemy B cocTaB YCTAaHOBOK IS TEPMOIEPEPAOOTKH TBEPHABIX OTXOJOB BXOJAT
CyXHU€ W MOKpPBIE JIEKTPOPUIBTPHI?

101. Kakue KOMIUIEKCHBIC TEXHOJIOTHYECKHUE CXEMBI MPEAOTBPAIICHUS MTOCTYIICHHS
BPEIHBIX U TOKCHYHBIX BEIIEeCTB B JuTOChepy Bam n3BecTHbI?

102. Kakme coBpeMeHHBIE METOJIbI H O0OpYJOBaHWE peaOMIUTAIIMA 3EMEIh
npecTaBisitoTcs: Bam Hanboee nepcrneKTHBHBIMU ?

Kpurepun oueHuBanus pe3yJabTaToB 00y4eHHUs

OneHka Kpurepun onieHuBaHus 110 3K3aMEHy
OLICHKY «OTJIMYHO)» 3acly’)KUBAaeT CTYJEHT, OCBOMBIIMM 3HAHMs, YMEHMS,
Beicoknii KOMIIETEHIIMM U TEOpeTHUeCKUid MaTtepuan 0e3 mpoOesoB; BBHITOJHUBIIUI
YPOBEHb «5» BCE 3aJaHMs, NPEAYCMOTPEHHbIE Y4YeOHBIM IJIJAHOM Ha BBICOKOM
(oTIMYHO) KaueCTBEHHOM ypPOBHE;, TMPAaKTHMUYECKHE HAaBBIKH MPO(HeCcCHOHATHFHOTO
IPUMEHEHHs OCBOSHHBIX 3HAaHUH c(hOpMUPOBAHBI
Cpennnii OLICHKY «XOPOIIO0» 3aCiIy)XUBAET CTYAEHT, IPAKTHYECKH TOJHOCTHIO
YPOBEHB «4» OCBOMBIIMI 3HAaHUS, YMEHHsI, KOMIETEHIIMM M TEOPETUYECKUN MaTepual,
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(xopor1o) y4eOHbIe 3aJaHUs HE OTICHEHBI MAKCHMAJIbHBIM YHCJIOM 0aJlJIOB, B OCHOBHOM
c(hOpMHUPOBAJ MPAKTHYECKNE HABBIKU

OLICHKY «YAOBJETBOPHUTEJBbHO» 3aClIy>XHUBACT CTYACHT, 4YaCTHYHO C

[Toporossiii ! c

OBEHD 3 npoOesiaMyd OCBOMBIIWN 3HAHHS, YMEHHUS, KOMIIETEHIIUN U TEOPETUICCKHIMA
(yII[)OBJIeTBO qp | Matepuar, MHOTYEe y4eOHbIe 3a7aHus JIMOO HE BBINOJIHWI, JUOO OHHU
y CJ'IBHO)p OIICHCHBI YHCIOM OaljIoB OJIM3KUM K MUHUMAIBHOMY, HEKOTOpPHIE

MPAKTHYECKHE HABBIKU HEe C(hOPMHUPOBAHBI

MuHUMaJIbHBIN | OLIEHKY «HEeYJAOBJIETBOPUTEIbHO» 3aCIyKUBAET CTYAEHT, HE OCBOMBILUN

YPOBEHB «2) 3HaHUS, YMCHHUS, KOMIICTCHIIMM W TEOPETUYCCKUW MaTepHual, y4eOHbIe
(HeYIOBIIETBOp | 3aJaHUs HE BBIOJIHUII, TPAKTHYECKHUE HABBIKK HE C(HOPMHUPOBAHBI
UTEJIHHO)

Kpurepun oueHuBaHus 1o 3a4ery:

K cnade 3aueta nomyckaroTcs CTYAI€HTHI, CAABIINE BCe 1a00paTOpHbIe PabOTHI.

«3a4YTEHO»: CTYJCHT BJIAJACET TCOPETHUYECKUMU 3HAHUSAMH [0 JAHHOMY pas3leiy, 3HaeT
OCHOBHOI TpOrpaMMHBIA Marepual B 00bEéMe, HEoOXOIMMOM sl JalbHeuiedl y4éobl u
npecTosmel padoTel TIO0 MPOGECCHH, AOMYCKAaeT HE3HAYUTEIbHBIC OIIUOKHU; CTYICHT yMEET
MPAaBUIBHO OOBSCHATH MaTepuai, WITIOCTPUPYS €ro MpUMepaMu, CIIPABIISIETCS C BHIIOJIHEHUEM
3aJJaHU, TPELYCMOTPEHHBIX POIPAMMOM, 3HAKOM C OCHOBHOM JINTEPATYPOM, pPEKOMEHI0BAHHOMN
MpOrpaMMoOH.

«He 3a4YTeHO». MaTepuajl HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYAEHT 3aTpPyIHSETCA
MPUBECTU MIPUMEPHI, UMEET J0BOJILHO OTPaHUMYEHHBIA 00bEM 3HaHUN POrPaMMHOTO MaTepHarna,
JIOITYCKAaeT MPUHITUITHATBHBIC ONIHOKH B BBITTOJIHEHUH MPEAYCMOTPEHHBIX TIPOTPAMMON 3aJITaHUH.

Kpurtepuu onennBanus pegeparon

OneHka «OTJIMYHO» — BBIIIOJIHEHBI Bce TpeOOBaHMS K HAIMCAHUIO U 3aluTe pedeparta:
o0o3HaueHa npobiieMa U 0OOCHOBAaHA €€ aKTYalbHOCTb, CAETaH KPAaTKUU aHaIM3 Pa3IUYHBIX
TOYEK 3pEHMS Ha PACCMATPUBAEMYIO MPOOJIEMY U JIOTHYHO H3JI0KEHAa COOCTBEHHAs MO3MUIHA,
chOopMyIHpPOBaHbl BBIBOJBI, TEMa pPACKpBITA IOJHOCTHIO, BBbIIEpXKaH OO0bEM, COOJIO/IEHBI
TpeOOBaHUS K BHEIIHEMY O(QOpPMIICHMIO, JAaHbl IpPaBWIbHBIE OTBETHl Ha JIONOJIHUTEIbHBIE
BOIIPOCBI.

OrneHka «Xopouo» — OCHOBHbIE TpeOOBaHMSI K pedepaTy U €ro 3alluTe BHINOIHEHbI, HO
IIPY ATOM JIOIYUIEHBI HEOUEThl. B 4acTHOCTH, NMEIOTCS HETOYHOCTH B M3JI0KEHUU MaTepHaa;
OTCYTCTBYET JIOTHYECKasl IOCIIEA0BAaTEILHOCTh B CYKACHUAX; HE BbLIEp:KaH 00beM pedepara;
UMEIOTCS YIYIEHHUs B 0)OPMIIEHUH; Ha JIOTIOJIHUTEIbHbIE BOIIPOCHI IPH 3aIUTE JITAaHbI HETTOJIHbIE
OTBETHI.

OneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYINIEHUS OT TpeOOBaHUM
K pedepupoBaHuio. B 4acTHOCTH, TeMa OCBElIEHA JIMIIL YAaCTMYHO; JOMYLIEHbI (paKTUYECKHe
OIIMOKK B COJEp)KaHUU pedepaTa WM IMPHU OTBETE HA JOMOJIHUTEIbHBIE BONPOCHI; BO BpPEMs
3aIUTHl OTCYTCTBYET BBIBOI.

OrneHKa «HeyI0BJIETBOPUTEIBHO» — TeMa pedepaTa HE pacKkpbiTa, OOHApYKHUBAETCS
CYIIECTBEHHOE HETIOHMMAaHUE NMPOOIIEMBI.

Kpurtepun nndpepenuuposanHoii oneHku pedepara

Kpurepuu oneHku MakcumasbHas OlleHKa B 6ajuiax
JIOorn4HOCTh M310KEHUS 3
PackpbiTHE TeMbI 3
Vcnonp30BaHue MUPOKOH HHPOPMAITMOHHON O6a3bl 3
Hannuue coOCTBEHHEBIX BRIBOAOB, 0000IICHMIA, 3

KPUTHYECKOTO aHaJIN3a
CobnroeHne npaBuiI MUTHPOBAHMS
[TpaBUIBHOCTH OOPMIICHHS 1

N
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| Uroro: 15
13-15 6an10B — OTIUYHO,

10-12 6annoB — xopoIio;

8-9 6ayioB - yIOBICTBOPUTEIIBLHO;

0 GayTOB — HEYIOBJIETBOPHUTEIBHO.

Kpurtepuu oneHnBanus pe3yJbTaTOB YCTHOIO ONPoOca

OneHka «xopouio» CTaBUTCS, €CIU CTYIAEHT JAeT OTBET, YJOBJICTBOPSIOIIMNA TEM Ke
TpeOOBaHUSAM, YTO W JJISI OLEHKU «OTIUYHO», HO JOMYyCKaeT 1—2 OmuMOKH, KOTOpBIE CaM XKe
UCIIpaBIISET, U 1—2 HepoueTa B OCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OneHka «yooenemeopumenbnoy CTABUTCS, €CIM CTYJCHT OOHApy)XKHWBaeT 3HAHHE U
IIOHUMaHHE OCHOBHBIX IOJIO0KEHUHN 1aHHON TEMBbI, HOT M3J1araeT MaTepyuasl HEMOJIHO U JJOITyCKAeT
HETOYHOCTH B ONPECIICHUH MOHITUN WK (HOPMYTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO O0OCHOBATH CBOM CYXJEHUS M IIPUBECTU CBOM MPHUMEPHI; U3JIaraeT MaTepHuai
HETIOCJIE0BAaTEIbHO U JAOIYCKAET OMIUOKU B SI3bIKOBOM O(OPMIIEHUH M3]1araeMoro.

OueHka «HeyooenemeopumenbHo) CTABUTCS, €CIIU CTYJEHT OOHApYyXHBAaeT HE3HAHUE
OonbiIeld YacTM COOTBETCTBYIOLIETO BOIpOCa, JOMycKaeT oOMmMOKM B (HOPMYJIHPOBKE
ONpeNielIeHu: W MpaBMJI, MCKAKAIOIIME MX CMBICH, OECIOpsJOYHO U HEYBEPEHHO H3JIaraer
marepuai. OneHka «2» OTMEYaeT TaKhWe HEJOCTaTKH B MOJTOTOBKE, KOTOpBIC SIBIISIOTCS
CepbEe3HBIM MPEMATCTBUEM K YCIEIIHOMY OBJIaJICHHUIO IMOCIEAYIOIINM MaTepHaIOM.

Kpurtepun oneHuBanusi TBOpUecKHX pador

O1eHKa «omauuHo» BHICTABIAETCS CTYIEHTY, €CIM B TBOPUYECKOH padoTe mpescTaBiieHa
coOCTBEHHass TOYKa 3peHHUs (MO3ULMsA, OTHOILIEHWE, CBOs uies); IpoliemMa pacKpbITa
UHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, MPHU 3TOM CTYAEHT MOXET TEOPETHYECKH OO0OCHOBATh
CBSI3M, IBJICHUS, apI'YMEHTUPOBATh CBOE MHEHHUE C ONOPOIl Ha (PAKThI WIIM JTMYHBINA OTIBIT.

O1eHKa «xopouto» BBICTABISIETCS CTYIEHTY, €CIM B TBOPUECKOM paboTe mpencTaBiieHa
COOCTBEHHAsi TOYKa 3peHUs (NO3WIHMSA, OTHOIIEHHE, CBOS wujes); NpobieMa 0CTaTOYHO
UHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, HO HpPHU 3TOM CTYJEHT HE B IIOJHOM Mepe MOXKeT
TEOPETUUYECKH 0O0OCHOBATH CBSI3U, SIBJICHMS, ApI'YMEHTUPOBATh CBOE MHEHHUE C ONOPOM Ha (haKThI
VI JIMYHBII OIBIT.

OneHka «yooenemeopumenvbHo» BBICTABIACTCA CTYIEHTY, €CIM B TBOPYECKOH (opme
Ipe/cTaBieHa TOYKa 3peHHsl (MO3UIMs, OTHOILEHHUE, UJesl) KaKoro-JInbo y4yeHOro, MpakTHKa;
CTYJEHT JIeNaeT MOMbITKY TEOPETUYECKH OOOCHOBATh CBSI3U, SIBJICHMSI, apryMEHTHPOBAaTh CBOE
MHEHHE C ONOPOi Ha (haKThl WM JTUYHBIN OIBIT

OneHka «Heyoos1emeopumenbHo» BBICTABISAETCS CTYIEHTY, €ClM padoTa BBHINOIHEHA
(dopmanbHO, 60JIbIIas YaCTh BHIIIOJHEHA HE [0 TEME, He MTPEICTaBlIeHa COOCTBEHHAsI TOUKA 3pEHUS
(mo3u1IKs, OTHOILIEHHE) PU PACKPBITUHU IPOOJIEMBI; apTyMEHTalMsl CBOEr0 MHEHHUS cJ1a0o CBsI3aHa
C packpbITHEM NpoOIeMbl UM paboTa He c/aHa.

Kputepun oneHuBanus pe3y/ibTaToB ObICTPOIO MHCHMEHHOI0 ONPOca («OJHMI-0IIPOC»):
Kaxnomy cTyneHTy BbAaeTcsl CBOM COOCTBEHHBIN, Y3KO CHOPMYIMPOBAHHBIA BOIPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJEpXKalliM BCE OCHOBHBIE XapaKTEPHUCTUKU
OTHMCHIBAEMOT0 MOHATHUS, MHCTUTYTA, KATETOPHH.
IlIxana oneHUBaHUA:
«OTaHYHO» - BOIPOC PACKPHIT IMOJHOCTbIO, TOYHO OOO3HAUEHBl OCHOBHBIE MOHATHUS U
XapaKTEpUCTHKU 110 TEME.
«Xopo1o» - BOIPOC PaCKPHIT, OJHAKO HET MOTHOTO OMHCAHUS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
«Y10BJIETBOPUTEIBHO» - BOIIPOC PACKPBIT HE MOJHO, IPUCYTCTBYIOT IpyOble OIMOKH, OAHAKO
€CTh HEKOTOPOE MOHUMAaHUE PACKPhIBAEMBIX MOHSITHIA.
«HeynoBeTBOpHTEIBLHO» - OTBET HA BONPOC OTCYTCTBYET WJIM B LIEJIOM HE BEPEH.
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Kpurepun onenuBanus 1adopaTopHbix pador

«5» (OTIMYHO, 3aYTEHO): BBHIITOJTHEHBI BCE 3a/IaHUsI TAOOPATOPHOU PabOThI, CTYICHT YETKO
u 0e3 omuOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopolo, 3a4TE€HO): BBIIOJHEHBI BCE 3a/JaHus J1a0OpaTOpHOM paldOThHI; CTYAEHT
OTBETHJI HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHUSMHU.

«3» (yAOBIETBOPUTENBHO, 3aYTEHO): BBIOJIHEHBI BCE 3aJaHUsl JJaOopaTOpHOU paboThI ¢
3aMEYaHUSIMH; CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHSIMH.

«2» (He 3a4TeHO0): CTYAEHT HE BBIIOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/laHus
71a00paTOpHOIl pabOTHI; CTYICHT OTBETHII Ha KOHTPOJIbHBIE BOIPOCHI C OITMOKaMU MIJIM HE OTBETUI
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 IlepeuyeHb y4eOHOM JIUTEPATYPbl, THPOPMALIMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1 YueOnasi iutepatypa

1. Byneikuna T.A. Ilpomeccel u ammaparbl 3amuThl Tuapocdepsl [Tekcr]: yueOHOe
nocobue st cryaeHToB By30B / T. A. byasikuna, C. I'. EmenbsnoB. - M.: Akagemus, 2010. - 287
c.

2. Beromkun, A.I'. ImxeHepHas 3amuTa BOJIHOM cpenbl [DIeKTpOoHHBIN pecypc]: yueO.
nocodue — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanp, 2014. — 416 c. — Pexum gocryna:
https://e.lanbook.com/book/49467.

3. Ilucemenckast H.J1., I'anbra B.B., Hukonenko B.B. MeToibl 3a1uThl cpesibl 0OMTaHUS
B TexHocdepe: yuedHoe mocobue. Kpacnonap: Kybanckuii roc. yu-t, 2007. 140 c.

4. BetomikuH, A.I". TeXHOJIOTHY 3alIUTHI OKPYKAIOIIEH CPelibl OT OTXO0B MPOU3BOICTBA
U otpebaeHus [DneKTpoHHbIH pecypc]: yueOHoe mocobue / A.I'. BeTomkuH. — DIEKTPOH. AaH.
— Cankrt-IlerepOypr: Jlaus, 2016. — 304 ¢. — Pexum nocryma: https://e.lanbook.com/book/72577.

5. HOmutpenko, B.II. VYmpaBnenuwe sxonormyeckoil 0e30MacHOCTbIO B TexHochepe
[DnexTpoHHEIH pecypc]: yuebnoe mocooue / B.I1. [Imurperko, E.M. MeccuneBa, A.I'. ®deTucos.
— Omnektpon. ngaH. — Cankr-IlerepOypr: Jlanp, 2016. — 428 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/72578.

6. FOpkeBuy, A.A. TexHONOrn4eCKne OCHOBBI MPOU3BOICTBA XUMUYECKUX KOMIIOHEHTOB
CHUCTEM >Kku3HeobOecreueHus [IIeKTpoHHBIA pecypc]: yueOHoe mocodue / A.A. Opkesuy, I'.K.
NBaxuiok, H.®. ®énopos, M.A. Ilumenosa; nox pen. I'.K. MBaxHioka. — DIEKTpoOH. JaH. —
Cankr-IlerepOypr: Jlanp, 2015. — 368 c. — Pexxum goctyna: https://e.lanbook.com/book/58170.

7. beno C. B. be3onacHOCTb KHM3HENEATENBHOCTH M 3allUTa OKPYKAIOLIEH CpEnbl
(TexHOC(epHast 0€301MacHOCTh): YUeOHUK / - 2-€ U3 1., ucnp.u joi. - M.: FOpaiir, 2011. - 680 c.

8. Kanpirun, B. I'. IIpombliiieHHas 3ko0rus: yueoHoe ocoOue Uit CTyJeHTOB BY30B / -
4-e u3n., nepepad. - M.: Akanemus, 2010. - 432 c.

9. I'onoBanoB, A.W. PexynbTHBanus HapyLIEHHbBIX 3eMeNb [ DIEKTPOHHBIN pecypc]: yuel.
/ A.M. Tonosanos, ®.M. 3umun, B.1. Cmetanun. — OnektpoH. naH. — Cankt-IlerepOypr: Jlans,
2015. — 336 ¢. — Pexxum moctyna: https://e.lanbook.com/book/60650.

5.2 Tlepuoguyeckue JuTeparypa
ba3sl napnusix kommanun «Mct Brroy http://dlib.eastview.com
OnexrponHnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccHoHATbHbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAMT» https:/urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. O3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com
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IIpodeccuonanbHbie 6a3bl JAHHBIX:

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

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

3 XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/

4 Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/

5 ITomHOTEKCTOBEIE APXHUBbI BCAYHIUX 3altaJHbIX HaYy4YHBIX JKYPHAJIOB Ha
Poccuiickoit miatpopme Hayunsix xxypHanoB HOMKOH http://archive.neicon.ru

6 HannonansHast snekTpoHHas OMOnMoTeka (IOCTynm K DJIEKTPOHHOW OMOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcrsennoit oubmuorexu (PI'B) https://rusneb.ru/

7 [Mpesunenrckas 6ubanorexka um. b.H. Ensruaa https://www.prlib.ru/

8 baza nmannpix CSD KeMOpHmKCKOro LEHTpa KpUCTALIOrpapuyecKux JaHHBIX
(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 "Jlektopuym TB" http://www.lektorium.tv/

17 YuuBepcuterckas nHpopmaimonnas cucrema POCCUS  http://uisrussia.msu.ru

HNudopmanuonHbie cipaBoOYHbIE CUCTEMBbI:
Koncynsrant Ilmtoc - cnpaBouHas mpaBoBasi cucTeMa (JOCTYI IO JIOKAIbHOM ceTu ¢
KOMITbIOTEpOB OubmoTekn) Pexxum moctyma: http://consultant.ru/

Pecypchl ¢cBOGOIHOTO T0CTYMA:

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepuKkaHCcKas TaTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

3. MunuctepcTBO Hayku M Bbicmiero oOpa3oBaHusi Poccuiickoit ®enepanuu
https://www.minobrnauki.gov.ru/;

4. denepanbublii mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5. HNudopmanmonnas cucrema "EnmHoe OKHO 1ocTynma K 0Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xomnekuuss 1udpoBbIX 00pa3zoBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Cayx0a TeMaTHYECKHX TOJKOBBIX cioBapeit http://www.glossary.ru/;

8. Cnosapu u sanukiaoneanu http://dic.academic.ru/;

9. Oo6pazoBarenbHbIi opran "Yueba" http://www.ucheba.com/;

10. 3axononpoekT "O0 obpazoBanuu B Poccuiickoit @enepannn". Bonpocsl U 0TBETHI

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

CoOcTBeHHBbIE 3JIEKTPOHHBbIe o0Opa3oBaTe/bHble M HMH(OPMAIHOHHBIE pecypchl

KyoI'Y:

1. ONEeKTPOHHBIN KaTajior Hayunon O6ubaroTeKu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas o6ubanoreka TPYy10B YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena Moay/IbHOTO TUHAMU4eckoro ooydenus hitp://moodle.kubsu.ru

4. baza y4yeOHBIX mMIaHOB, y4e€OHO-METOJIMYECKHUX KOMIUIEKCOB, MyONUKauui u

koHpepenmii http://infoneeds.kubsu.ru/
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5. bubnuoreka wHpOpMALMOHHBIX  pecypcoB  Kadeapbl  HMHGOPMAIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6. DnekTpoHHsbIid apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

7. DJeKTpOoHHBIE 00pa30BaTeNIbHBIC pecypchl Kadeapbl HH(HOPMAIIMOHHBIX CHCTEM H
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeTtoanyeckue ykazanus JJis1 00y4al0IIMXCS 110 OCBOCHUIO TUCHMILIHHBI (MO1YJIf)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMPEArojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYZEHTA IyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTBHI.

Texymmii KOHTPOJIb 3HAHHUI OCYIIECTBISIETCS HAa KAXKIOM JIEKIMOHHOM U J1aOOpaTOPHOM
3aHATHH. MITOoroBas popma KOHTPOJIS — 3a4€T U SK3aMEH.

OO0uue pekoMeHaaun

N3yuenune AMCLUIUIMHBI ClIeAyeT HauuHaTh ¢ MpopaboTKH paboueil mporpamMmsl, ocodoe
BHUMAaHUe, yAelss LeNsIM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAaHUIO Kypca.

Nwmeercs 3neKTpoHHAas BepcUs JEKIMHA 0 JAaHHOW JUCLUIUINHE.

OcHoBHOW (opMmoli OOy4YeHHS CTYIEHTOB SBIISIETCS CaMOCTOSTeNbHas paboTa Hax
yueOHbIM MaTepuasioM. [Iporecc n3yueHust JUCUUIUIMHBI COCTOUT U3 CIEAYIOIINX 3TaloB:

1. TlpopaGoTka TEOPETHUYECKOTO MaTepHalia 10 PEKOMEHJOBAHHBIM Yy4YeOHHWKAM U
KOHCIIEKTaM JIEKLUH, IPEeIOCTaBIECHHBIX NPEMNOAABATENIEM B 3JIEKTPOHHOM BU/IE.

2. BolnosiHeHUE CaMOCTOSTEIbHBIX padoT.

3. Cnaum sK3aMeHa B YCTHOM MJIM MUCbMEHHOM (hopMe (II0 yCMOTPEHMIO MPETo1aBaTes).

CamocrosiTenbHble paOOThl BBITOJHSAIOTCA KaX/bIM CTYACHTOM Ha OTAEIbHBIX JHMCTKAaXx.
He nomyckaercs ucnonb3oBaHue JIIOOBIX CPEICTB KOMMYHHMKALUMU (HOYTOYKH, MOOUJIbHBIE
TeNEePOHBI C BEIXOJOM B UHTEPHET U IIp.).

Opranu3anus caMoCTOSTeIbHONH pabOThl CTYAEHTOB MIPEIIOIaraer:

- o0s3arenbHOE BBIMOMHEHHWE pPa3pa0OTaHHBIX MPENOJaBaTeNieM HWHIMBUAYAIbHBIX
3aJIaHul;

- KOHCYJIbTallUU IpernojaBaTens;

- paboTa c JOMOJHUTEIBHON TUTepaTypoii;

- TOATOTOBKY JOKJIAAoB M pedepaToB, Uid BBICTYIUICHUS Ha CEMMHApaX, Hay4YHBIX
KOH(epeHIIUH, ydacTHe B KOHKypCax CTYy/I€HYECKOT0 O0IECTBa;

- BBINIOJIHEHUE TEKYLIUX JOMAIIHUX padoT.

C nenpro KOHTPOJIA U NMOATOTOBKH CTYAEHTOB K M3YYEHHIO HOBOW TE€Mbl BHAYaJe Kaxa0u
MPAKTUYECKOTO 3aHATHS MpernojaBaTesieM NPOBOAUTCA WHIAUBUAYAIbHBIA WIN (POHTAIbHBIN
YCTHBI ONpOC IO BBHIIOJHEHHBIM 3aJaHUsAM Mpeapinymieid Temel. Kpurepum oueHkum: —
MPAaBUJIBHOCTh OTBETA 10 COJIEPKAHUIO 3a7aHMsl (YUMTHIBAETCSl KOJIMYECTBO U XapaKTep OMMOOK
IpU OTBETE);

— MOJIHOTa M TJyOMHa OTBeTa (Y4YMTHIBAETCS KOJIMYECTBO YCBOEHHBIX (DAKTOB,
MOHATUH U T.11.);

— CO3HATEJIbHOCTh OTBETA (YUYUTHIBACTCSA MOHMMAaHKE U3JIaraéMOro MaTepuana);

— JIOTMKA W3JIOKEHUs MaTrepuana (y4YUTBIBAETCSI YMEHHE CTPOMUTH IIEJIOCTHBIMH,
nocJieI0BaTeNbHBIN paccKa3, PAMOTHO MOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN );

— PaLMOHATIBHOCTH MCIIOIB30BaHHBIX TPUEMOB U CIOCOOOB peIIeHUs MOCTaBICHHON
yueOHoOM 3a1auu (YUUTHIBAETCS YMEHHE CIO0Ib30BaTh Hanbosiee nporpeccuBHble U 3G (HEKTUBHBIE
CHOCOOBI JOCTHKEHHS LIENHN);

- CBOEBPEMEHHOCTh W J(P(EKTUBHOCTh HCIIOIB30BAHUS HATJISAIHBIX TIOCOOMH U
TEXHUUYECKUX CPEACTB IIPU OTBETE (YUUTHIBAETCS TPAMOTHO U C IIOJIb30M PUMEHSATH HAIJIAIHOCTD
U IEMOHCTPALMOHHBIHN OIBIT IPH YCTHOM OTBETE);

— UCIIOJIb30BaHUE JIOTIOJIHUTEIBHOTO MaTepuaia (00s3aTebHOE YCIOBUE);

31


http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

— palMOHATBHOCTh HUCIOJb30BAHUS BpPEMEHM, OTBEJIEHHOIO Ha 3ajaHue (He
0J100psieTcsl 3aTAHYTOCTh BBIIOJHEHHUS 33JaHUs, YCTHOIO OTBETa BO BPEMEHH, C Y4YETOM
VHJUBUYaJIbHBIX OCOOEHHOCTEHN CTY/IEHTOB).

Pa3BepHyTBIi OTBET CTyIEHTa IOJKEH IPEACTaBIATh COOOH CBSI3aHHOE, JIOTUYECKU
MOCJIEI0BATEIbHOE COOOIICHNE Ha 3aJaHHYI0 TEeMy, IMOKa3blBaTh €ro YMEHHE MPHMEHSTh
OIpeieNIeHus, IPaBuila B KOHKPETHBIX CIIydasX.

[Ipu omeHke pemieHHs 3a1a4 aHAIM3UPYETCS IOHMMAHUE CTYIECHTOM KOHKpPETHOMH
CUTyalluH, IPaBUIBHOCTh MPUMEHEHHsI HOPM CEMEHHOro IpaBa, CIOCOOHOCTh OOOCHOBaHMS
BBIOPAHHOM TOYKH 3pEHUs, ITyOnHa MPOpadOTKH MPABONPUMEHHUTEIBHOTO MaTepHaa.

Pedepar u npeseHTanys Ha 3aJaHHYIO T€MY BbINOJIHAETCS B nporpamMe Power Point.
[IpeseHTanust OJIKHA COCTOATH M3 5-8 CilaliloB M COJEp)KaTh OCHOBHBIE OIPEIEIICHUS,
(akTHUECKUI UIUTIOCTPUPOBAHHBIN MaTepHal, BEIBOABI U CHUCOK UCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan s pedepata HEOOXOAMMO HCKaThb B KHUTAX, >KypHaJIax M WHTEpHET-
UCTOYHUKAX, ONYOJIMKOBAHHBIX B ITOCIEIHUE 3 Toja.

Pedepar, conpoBoxaaromnuii mpe3eHTaIuIo, J0/bKeH 3aHuMaTh 7-10 MUHYT.

JIaGoparopHasi paboTa BBINOJHAETCS CTYAEHTOM B COCTaBe IPYIMIbI, MOAIPYIIBI WU
WHIMBUAYalIbHO. Bce BBIYHMCICHMS, BKIIIOYAs OLEHKY TOYHOCTH OSKCIIEPUMEHTA, YKEJIaTelIbHO
IPOBOJUTH BO BpeMs 3aHATHA. [Ipy He1ocTaTOUHOM KOJIMYECTBE BPEMEHU UX MOKHO BBINOJIHATh
B 4achl CAaMOCTOSATEIBHOM paboThl ¢ 00sA3aTENbHBIM IMPEJACTABIECHHUEM PE3YJIbTATOB
IPEMNoJIaBaTeNo Ha MOCIEeIYIOIUX 3aHATUSAX WIN KOHCYJIbTALUAX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOIUTHCS MOCIE OKOHYAHUSI paboTHI B 1a00OpaTOpuu.
JUJ1s TOATOTOBKHU K 3alllMTe OTYETA CIIEyeT IPOaHATU3UPOBATh SKCIIEPUMEHTAIbHbIE PE3YJIbTaThI,
COIIOCTAaBUTh MX C U3BECTHBIMH TEOPETUYECKUMH TIOJOKECHUSIMHU WINM CHPABOYHBIMU JAHHBIMHU,
0000IIUTh pe3yiIbTaThl UCCIEIOBAaHUI B BUJE BBIBOJOB IO paboTe, MOArOTOBUTH OTBETHI HA
BOTIPOCHI, TPHUBOIMMBIE B METOAMYECKUX YKA3aHUAX K BBIITOJIHEHHIO JIA00OpaTOpHBIX padoT. [Tocie
3aBEpILICHMSI BBIMOJIHEHUS JJAOOPAaTOPHBIX pabOT MPOU3BOAUTCS UX 3alUTA.

B ocBOGHMHM IUCHMITIMHBI WHBAIMIAAMU H JIMIAMH C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
30pOBbsl OOJIBIIOE 3HAUEHHE HMEEeT WHAMBUIyaslbHas ydeOHass paboTa (KOHCYJIbTALlUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuana.

WupuBuyanbHble KOHCYJIBTAllMM IO MpPEIMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLUM MHJMBUIyaTN3alliid OOyYEHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37]0POBBbSI.

7 MaTtepuajbHO-TeXHUYECKOe o0ecnedeHue 1o AU CuuIInHe (MOLYJTI0)

HaunmenoBaHue CrienuaIbHbIX OCHAILEHHOCTH CIEIHATbHBIX TOMEIICHNU IMepedeHb TULEH3HOHHOTO
HOMEIIECHHU [POrpaMMHOTO
obecrieueHus
VYuebOHbie ayJIUTOPHU Juist | Mebens: yueOHast Mmebeb Microsoft Windows
MPOBE/ICHHUSI 3aHSTHI JIEKIIMOHHOTO | TeXHUYeCKne CpeicTBa 00y UCHNUS: Microsoft Office
THMA 9KpaH, MPOEKTOP, KOMIIBIOTEP Professional Plus
(ayn. 101a, 332c¢ r. Kpacuonap, yi. COMSOL Multiphysics
CraBpomnoibckas, 149)
VYuebOHbie ayJUTOPHH st | Meb6ens: yueOHas Mebenb Microsoft Windows
TPYIIOBBIX W HMHAWBHAYaJIbHBIX | TEeXHUUECKHE CPENCTBA OOYUCHHUS: COMSOL Multiphysics

KOHCYJBTAIIIH, TEKYIIEro KOHTPOJIS | 3KpaH, IPOEKTOP, KOMITBIOTED
U TIPOMEXYTOYHOIH aTTecTaluu
(ayn.328c, 101a, r. KpacHozmap, yi.
Crasponosbckas, 149)

Y4eOHbIe ayTUTOPHU s | MeOenb: yueOHast meOelb Microsoft Office
MIPOBEJICHUS Ta0OpaTOpHBIX padoT. | TexHMueckue cpencTBa 0OyUeHHUS: Professional Plus
VYuebHast 1abopaTopus KOJUIOMIHOH | AKpaH, IPOEKTOP, KOMIIBIOTED

XUMUHU OO6opynoBanue 328c: BBITSDKHOM CHCTEMOM

(ayn.328c, 334c r. KpacHomap, yi. | BEHTHIISIIIAK, MEJIOBOU JIOCKOU, CpeiCcTBaMH

CraBpomnosbckas, 149) T0YKapHO 0€30MaCHOCTH U OKa3aHHS TIEPBOI
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MeauuuHCKOH — momoury, CxaHMpYyOIUN
crieKTpodoTOMETp Leki SS2109UV;
Crextpodoromerp Leki SS2107;
Muxpockor ONITUYECKUN Altami;
Konnmyktomerp  «Okemept-002»;  Becsr
aHAJTUTHYCCKHE «Adventures Pro»;
TypOugumetp Hanna; Buckosumertp
Brookfield; Bucko3uMeTp KanmwUIIpHBINA
BIXK-2; Becwl mabopatopHble; Bech

TOPCHUOHHBIC, Mermanka ¢ Noa0rpeBoM «Ika

C-MAB HS7»; lleiikep nabopaTopHBIi
LS110; pH-meTp Hanna Hi221;
MynbTumerp; Hcrounuk IIATaHWS

MTOCTOSTHHOTO TOKa CTaOMIM3npoBaHHbIH b5-
49; Konngykromerp mopTtatuBHBIH Hanna HI
9033; Hacoc MIEPUCTATTFTHICCKHH
MHOTOKaHaJIbHBIN; Hacoc
MIEPUCTANTBTAYECKUN  ONHOKaHANBHBIN LS
301; Mymptutect MIIII-101-1.

Oo6opynoBanue 334c: nmaboparopHas mocyaa
1 000pyIOBaHUE: TEPMOCTAT, BOsHAS OaHs,
HOHOMEpPBI,  BOJOCTPYMHBIM  BaKyyMHbIi
HAcoC; TEXHUYECKHE BECHI, aHAIMTHYECKHE
BECBHI, KOHIYKTOMETPHUUYCCKHE SUCHKH IS
HM3MEpeHUs 3JIEKTPOIIPOBOTHOCTH
pacTBOpoB, m3MepuTenu nMMuTadca E7-21

VYuebHbie ayJUTOPHA ULt
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOTTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. Kpacnomap, yi.
CraBpomnosbckas, 149)

Meobenp: yuebHas mebOenb
TexHUYeCKUe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPEI

Microsoft Windows
Microsoft Office
Professional Plus

Jlnst  caMOCTOSITEIbHOM

paboThl  00yYarOIIUXCS

MpEeaAyCMOTPCHBI

IIOMCIICHU A,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B AJIEKTPOHHYIO
WH()OPMaAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBaHue NOMEIICHMI 115
CaMOCTOSTEIEHON pabOTHI
o0yJaroImuxcs

OcHaIllEHHOCTb MOMEIEHUN I
CaMOCTOSATENFHON paObOTHI 00YJAIOIIIXCS

[lepeueHb AUIIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHUS

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebHas mebenb

KoMIutekT crienuain3upoBaHHOW MeOeru:
KOMITBIOTEPHBIE CTOJIBI

O0opynoBaHKe: KOMIBIOTEPHAsI TEXHUKA C
MOJKIIOYEHHEM K WHGOPMAIMOHHO-
KOMMYHMKAaIIMOHHON ceTu «/HTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BATEILHYIO CPEILy
oOpa3oBaTeNbHON  OpraHW3anuu, BeO-
KaMEphI, KOMMYHUKAITMOHHOC
o0opyIoBaHUe, 00ECIECUYHBAIONICE TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COEIMHEHHE  TI0
texuosorun Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office Professional
Plus
Koncynsrantllotoc

[TomemieHue i caMOCTOSATENbHON
pabotsl oOyuaromuxcst ayn. 40lc,
400c, 329c, 431c¢)

ynuma CraBponoibckas, 149

Meb6enb: yueOHast MeOenb

KoMIiekT crenuanu3upoBaHHON MeOemH:
KOMITBIOTEPHBIE CTOJIbI

O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA C
MOAKIIOUEHHEM K WH(POPMAIUOHHO-
KOMMYHHUKaIIMOHHON cetu «MHTepHeT» u
JIOCTYTIOM B JJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENILHYIO CPENy

Microsoft Office Professional
Plus

Microsoft Windows
Crienanu3upoBaHHOE
IporpaMMHOE  oOecriedeHne
cepun «9OKOJIOI» (VIIP3A
«OKOJIOI», ITIAB-2KOJIOT,
MHBEHTAPU3AILIVA,
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oOpa3oBaTeNbHOM  OpraHu3anuu, BeO-
KaMepel, KOMMYHUKAaIHOHHOE
o0opynoBaHHe, 00eCIeUYnBaIONIee TOCTYII
K CeTH MHTEpHET (IPOBOIHOE COCAMHCHHUE
u  OecrpoBOIHOE  COCAMHEHHE IO
texuosorun Wi-Fi)

MATUCTPAJIb-I'OPO/,

ATII-DKOJIOT, HJIC-

DKOJION)
Fenix Server Academy
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