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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 TEXHUYECKUX YCTPOMUCTB,
MpeIHA3HAYEHHBIX [Tl 3aIUTHI TUAPOCHEPHI OT BPESTHBIX M HECBONCTBEHHBIX MPUPOJIC BEIIECTB;
JIaTh TEOPETUUYECKHE OCHOBBI MPOIIECCOB, UCIIOJIb3yeMbIX B CHCTEMAX 3allUThI,

- TIPOACMOHCTPHUPOBATh HAMOOJIEC THIMMYHBIC 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 PACUueTOB MPOILIECCOB OYUCTKHU U Pa3/IeieHUs BELIECTB B BOJHOM Cpelie;

- MOKa3aTh CTYACHTaM BO3MOXHOCTH COBPEMEHHBIX CPEJCTB 3aIIUTHI THIAPOChEphl U UX
MIPEUMYILIECTBA 110 CPABHEHUIO C HCTOPUYECKHU CIOKUBIIUMHUCS METOJIAMU;

- MPOaHaJIU3UPOBATh JOCTOMHCTBA M HEJIOCTATKH CHCTEM 3alUThI TUAPOChEpPHl C TOUKH
3peHUs PeCypcoCcOepeKCHHSI M DKOJIOTHUECKOH 11eTIecCO00pa3HOCTH;

- 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 aucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Huctmmummaa «CUCTeMBl 3alMTHl THAPOChEpbl W JIUTOC(hEpb» OTHOCUTCS K 4YacTH,
dbopMupyeMoil ydacTHUKaMH 0Opa3oBaTeIbHOTO Tporecca, bimoka 1 ydueOHOro miana. B
COOTBETCTBUU € padOYUM y4eOHBIM IUIAHOM JMCLUIUIMHA U3ydaeTcs Ha 3 ¥ 4 Kypcax 1o O4HOMH
dopme oOyueHus. Bua mpoMeKyTOUHON aTTeCTalluu: 3a4eT U YK3aMCH.

N3ydyeHnto TUCHUIUIMHBI JOJDKHO HPEIIIECTBOBATh W3YUYEHUE TAKUX JUCLMIUIMH, Kak
«Cucremsl 3ammuTsl atMochepb» u «TeopeTnueckne OCHOBBI SKO3AIIMTHBIX TporeccoBy. [Ipu
OCBOCHMH JAHHOM TUCHMIUIMHBI CTYIIATENN JOJKHBI UMETh 3HaHUS 10 00IIel, HeOpraHn4eCKOoH
U Qusnuecko XxuMuu. JMCHUIUIMHA SBIISETCS MPEIIIECTBYIOUIEH MPU MU3yYeHUH AMCLUIUINH:
«DKoJIOrHUecKas 3KcrepTu3a u ceptuduxanusy», «I[IponzBoacTBeHHast 6€30MaCHOCThY.

1.4 IlepevyeHp MJIAHMPYeMbIX Pe3yJbTAaTOB O0Oy4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroUXCsl CICNYIOMNUX KOMITETEHIIUMN:

KOJI 1 HAUMCHOBAHUE UHJAUKATOPA JOCTHIKCHU

Pe3ynbTathl 00yueHUs MO AUCIUTLINHE
KOMIIETEHI[UU

IIK-1 Cnoco0eH ucno/b30BaTh 3AKOHbI U METObl MATEMATHKH, €CTECTBEHHbIX U TYMAHUTAPHBIX HAYK NPHU
pelleHHH MPo(decCHOHAIBHBIX 3a/1a4
HUIIK-1.3. ®opmynupyer, aHaIM3UPYET U peliaeT | 3HaeéT W OCYLIECTBISET IOUCK 3aKOHOB M METOJOB
3a7a4d NPOQECCHOHATIBHON JIEITENILHOCTH Ha | MaTeMaTHKH, E€CTECTBEHHBIX M TEXHMYECKHX HayK HpH
OCHOBE TIOJIOKEHWH, 3aKOHOB W METOJOB | PEUICHWH NPO(eCcCHOHATBHBIX 3a1a4

€CTECTBEHHBIX " TEXHUIECKUX HayK, | YMmeer (hopMyIHpOBaTh, aHAJIM3MPOBATH M pEIIATh 3aTa4ud
MaTeMaTHIeCKOT0o U (PU3NIECKOTO armapara npodeccnoHaTbHOM ACSITENFHOCTH Ha OCHOBE TIOJIOKEHHH,
3aKOHOB M METO/IOB €CTECTBEHHBIX M TEXHHUYECKUX HaYK,
MaTEeMaTHYECKOTO M (PH3MYECKOTO anmapara

Bnageer u BHempsieT B mpodecCHOHATBHYIO ACSITEILHOCTD
MOJIOXKEHNSA, 3aKOHBI ¥  METOABl ©CTECTBEHHBIX U
TEXHUYECKUX HAyK, MaTeMaTH4ecKoro M (QHU3MYEeCKOro
anmapaTta JUIs  pelleHHs 3ajad 1Mo 00ecHedeHuIo
TexHOC(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
(akTOpOB ecTECTBEHHOr0, AHTPONOI€HHOI'0 U TEXHOT€HHOT0 MPOUCXOKIEHUSI

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

3HaeT NPUYMHBI U TOCIEACTBUS ABapUIHBIX BHIOPOCOB U
cOpOCOB 3arps3HSIOIINX BEIIECTB B OKPYKAIONIYIO CpENy,
XapaKTePUCTUKH  PAa3IUYHBIX  THUIIOB HCTOYHHKOB
XMMHUYECKHUX U MHBIX 3arpsI3HCHUH, IPUHIUITEI X METOMBI UX
UAeHTU(HUKALNY, COBPEMCHHBIC TEHACHIHWH  Pa3BUTHA
TEXHUKH U TEXHOJOTHH B 00JACTH 3alIMTHI TUAPOChEPHI U
nmuToc(epsl, CyIEeCTBYOIME HHOOPMAMOHHBIE CHCTEMbI U
TEXHOJIOTHH UX 3alUThI

YMeeT BBISBIATh NPUYMHBI M HCTOYHUKHU aBapHUMHBIX
BBIOPOCOB M COPOCOB B OKPYKAIOIIYIO CpEIy, HA OCHOBE
(U3UKO-XUMHYICCKIX MIpeCTaBICHUIA 0 CTPOEHUU
rugpocepsl U JUTOCQEpBl, OTIMYATh TNPHUPOJHBIC H
AHTPOTIOTCHHBIC HWCTOYHUKH, (OPMYIHPOBATH OCHOBHEIC
MOHSITHS, METOJAbl W TEPMHUHBI DSKOJOTHH TEXHOTEeHE3a,
aHATM3UPOBATh JOCTOMHCTBA M HETOCTATKH CYIIECTBYIOIINX
CHCTEM 3aIlUTHl TUTOCHEPHl U THUAPOCHEPH OT BPETHBIX
BO3JEHCTBUN

Bnaneer HaBbIKAMH OLIGHKH TPUYMH HM  HCTOYHHKOB
aBapUIHBIX BHIOPOCOB M COPOCOB B OKPYXKAIOIIYIO CPENy,
MOHMMAaHUEM CHeUU(PUKA ¢ MeXaHH3Ma TOKCHYHOTO
ﬂeﬁCTBHH Ha JXMBOE€ BCHICCTBO OPraHU3MOB NPUOPUTECTHBIX
3arps3HUTENCH B aTMocdepHOM BO3JyXeE,
BOJI0eMax(BOJIOTOKAX) M OMOTEOIIEHO3aX, CIIOCOOHOCTHIO K
aHaJiu3dy COBPCMCHHLIX TCHACHIWU Ppa3sBUTHA TEXHUKU H
TEXHOJIOTHA B oOiacTu obecrieueHus OE30IACHOCTH U
5 PEKTUBHOCTH METOJIOB M CHUCTEM 3aIIUTHI JUTOCHEPH U
ruZpochepsl OT BPEHBIX BO3ACHCTBUI

WIIK-2.2 Pa3pabarbiBaeT MEpOIpPHUATHS IO
3alIMTEe YEJIOBEKa U OKPYKAIOIIEH Cpeapl OT

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

3HaeT MepONpPUATHS TIO 3aIllMTEe YeNOBEKa U OKPYKaromeit
cpemsl  OT  pasiWYHBIX  (DAKTOPOB  €CTECTBEHHOTO,
AHTPOIIOTEHHOTO WM TEXHOTEHHOTO  MPOUCXOXKIEHMUS,
CII0CcOOBI I3MEPEHHSI ¥ OIIEHKH YPOBHEH OMaCHOCTEH B cpejie
o0OWTaHWs, KaK pACCUMTHIBATH XHMHYECKYIO Harpysky
HCTOYHMKOB B OKOCHCTEMAaX, MOJENH PacHpOCTPaHEHWs,
TpaHCGOpMAIIMU W HAKOIUICHHSI 3arpsS3HSIONINX BEIIECTB B
sgutocdepe u ruapochepe

YMeeT MOAroTaBIMBaTh MPEIOKEHHUS M0 3aIIUTE YeJIOBEeKa
W OKpYXalolled cpensl OT pasiiMuHbIX  (DaKTOpOB
€CTECTBEHHOTO,  aHTPONOI€HHOTO ¥ TEXHOT'€HHOTO
MIPOUCXOXKACHUS, 00pabaThIBaTh IMOJyYCHHBIE PE3yNIbTaTHI,
paccuuTaTh ~ Harpy3KM XHMHUYECKUX  HCTOYHHUKOB B
9KOCHCTEMAX, KOJIMYECTBEHHO PACCUUTATh U OLEHUTH MO
0a3aM MaHHBIX U3MEPEHHUH IapaMeTpoB NMPHPOIHON Cpebl
THUI XUMHYECKOTO UCTOUHUKA

Brnaneer HaBbIkamMu pa3pabOTKM MEPOINPUSATHI 110 3aluTe
YeJIoBeKa M OKpY’Kalolleld cpeibl OT PasiIudYHBIX (aKTOpPOB
€CTEeCTBEHHOTO,  aHTPONOI€HHOTO ¥  TEXHOTCHHOT'O
MIPOMCXOX/ICHUS, HABBIKAMH ONTHUMH3AIMHA HEOOXOIUMBIX
JEHCTBUH 1O  WACHTU(QHUKAIMK  PAa3IUYHBIX  THIIOB
NPUPOAHBIX WM TEXHOTCHHBIX HCTOYHMKOB Ha IpPHMeEpe
XAMHUYECKHUX 3arps3HEHUIl, HaBBIKAMH OIICHKH OIACHOCTH
XMMHWYECKHX 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
O6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 8 3au.en. (288 yacoB), ux pacnpeeneHue

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

Bist pabor Bcero dopma o0ydeHus
4acoB OYHast
6 cemectp 7 cemecTp
(gackr) (gackr)

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) (moaroroska) 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 pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBI.
Paznens! (TeMbl) TUCIUIUIMHBL, U3ydaeMble B 6,7 cemecTpe (ouHas popMa oOydeHus):

KonmaecTBo gacoB

Bueayaut
Ne Hammenosanue pa3nenos (Tem) AyuTOpHas opHast
Bcero pabora
pabora
JI 13 JIP CPC
1 |CrpaTerus u TakTHKa 3alIUTHI THAPOCQEPHI, OUNCTKA CTOYHEIX Bog | 10 4 - - 6
2 O4nCTKa CTOYHBIX BOJ OT KPYITHOAUCIICPCHBIX MPAMECEH 29 4 ) 12 6
METOJIAMHU TIPOIIC)KUBAHUS W CEAUMEHTAIINU
3  |DroranoOHHBIE METOIBI 6 2 - 4
4  |OumpTpoBaHHE 20 4 - 12 4
5 | Xummdeckue METOABI mepepabOTKH CTOYHBIX BOJT 10 4 - - 6
6 |[Ipomecc xoarymisimun 21 2 - 12 7
7 |Tepmudeckuie METOABI OYHCTKH CTOYHBIX U IPUPOJHBIX BOI 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 AdpOoOHBIE TEXHOJIOTHU TIEPEPaAOOTKH OTXOI0B U pea6I/IJmTauHH 7 5 ) ) 5
MOYB C MCIOJIb30BAHUEM HCKYCCTBEHHBIX COOPYIKEHHI
13 AdpOoOHBIE TEXHOJIOTHH TIEPEPAOOTKHA OTXOI0B M peaOIIUTAIIII 8 2 ) ) 6
M0YB B IPUPOJIHBIX YCIOBHUSIX




KonmuectBo yacos
Bueayaut
Ne HaumenoBanue pa3nenos (Tem) Aymiropras opHas
Bcero pabora
pabota
JI 113 JIP CPC
14 AHa3pOoOHBIE TEXHOJIOTHH MepepabOTKN OTXOA0B U PEaOITUTAINN 7 2 ) ) 5
IIOYB
15 |Meroasl nepepaboTKH OCaIKOB H MIJIAMOB 17 4 - 7 6
16 Pexynepanus, BTopudHas nepepadoTka, XpaHeHHE U 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 2478 50 102 95,8
Kontpons camocrosrensHoii 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 CTyACHTA.

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

HaumenoBanue paznena dopma TeKy1ero

Ne Conep:xanue paszena (TeMsl
(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 MPOMBIIUIEHHOCTH. BbiOop MeTonoB
OYHCTKHU CTOYHBIX BOJ B 3aBUCHMOCTH OT THIA MX 3arpsA3HEHUN.
[IpUHIMIBI OpraHU3aliy UCIIONIB30BaHKs BOABI B TexHOChepe.
be3oTxomHble M pecypcocOeperamie TEXHOJOTHH OYUCTKH
BOJIbI: OCHOBHBIE MPUHIUITIBI U TeHAeHInU. [lociieoBaTenbHOCTD
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 ~ TporieccoB. CBOOOJHOE — OCak/IEHHME.
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
MIPOTHBOTOYHOTO THIIA

3 |PnoraunonHble MeTo/bl |TeopeTnueckre OCHOBBI (PIIOTAMOHHBIX METONOB: aare3us, yribl|YO, CP
CMauMBaHWI MOBEPXHOCTH, (IIOTHpyOmas Ccuia, pacdér
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.
ConporusieHue GUILTPOB U ero oneHka. GuibTpoBaHue 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
KHCJIOPOJIOM BO3IyXa, XJIOPHPOBAaHUE, O30HUPOBAHHUE;
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 llyneue-I'apau u Teopus
JJI®O. IToporoBele KOHUEHTpALUHU KoaryysiHta. GakTopsl,
MeIIafoNye KoaryJsinu U croco0s! 00ps0b! ¢ HUMHU. CTanun
mpolecca KoaryJIsui: pacTBOPEHUE KOAryITHTOB, TO3UPOBAHNE
Y CMEIIICHNE PEareHTOB CO CTOYHON BOIOM; XJI0Mbe0oOpa30oBaHIe
U OCa)KJEHHE XI0NbeB. DaKTOPBI, ONPEAEISIOINE CKOPOCTh
koaryasinui. OCHOBHBIE XUMHUYECKHE KOAryJISTHTHI.
[TpuHIMMIIHATBHBIE CXEMBI TUIIOBOTO 000pyaoBanus. PacueT o3
KOaryJisiHTOB. MexaHu3M Bo3AeHCTBUS (DIOKYIISIHTOB.
Heopranuueckue u oprannueckue GuokyisHTel. Cranuu
xjonbeoOpazoBanust. [IyTn MHTEHCHpHUKALUK TIpoLiecca
KOaryJsIim

BO

TepMuueckre MeTO bl
OYHCTKHU CTOYHBIX U
MIPUPOAHBIX BOJ

Tepmuueckre METOIbI OUMCTKHA CTOYHBIX W MPUPOIHBIX BOJ:
HCIapHUTEIbHbIC (BBIMAPHBIC, a1Ha0ATHBIC), BRIMOPAXKHUBAIOIIIHE
(BaKkyyMHEBIE C XOJIOMMIEHBIM ar€HTOM ), KPHCTAJLIOTHIPATHBIC
(X0MmoUITbHBIE, TEIUIONCIIONB3YIOMKE). TeopeTHIecKine OCHOBBI
MeToza AMcTUiuIAUnY. 3akoH Payis. 3akon JlanbToHa. 3aKOHBI
Konosanosa. ®a3oBble nuarpamMmmbl. Kpras ®uaAKOCTH, KpUBast
napa. ArmmapaTypHoe o(pOpMIICHHE METOIOB: IPOCTAst
neperoHka, hpakioHHas neperoHka. OakTopel, BAUSIONUE HA
KOMIUIEKTAIHIO TEPMUIECKON CUCTEMBI BOJIOTIOJTOTOBKH Ha
KOHKpPETHBIX IPou3BOACTBaxX. [Ipuémbl MOBBIIEHUS

3¢ HEKTHBHOCTH TEPMUUECKUX METOAOB (METOJ] CXKaTHA Hapa,
MOCIIEZI0BATEIHLHOE PACTIONOKEHHE KaMep)

YO, CP

9J'IGKTPOXI/IMI/I‘I€CKI/IG
METOAbI

TeopeTndeckrue OCHOBBI AIEKTPOXUMUIESCKAX METOIOB yIaICHHS
MEJKOAUCTICPCHBIX TIPUMeECei, 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
OKHCJICHHME U KaTOJHOE BOCCTAHOBJICHHE TOKCHUHBIX MPUMECEH.
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

CopOIMOHHEIEC 1
HMOHOOOMEHHBIE METOIBI

TeopeTndeckne OCHOBEI METOZIa HOHHOTO 0OMeHa. [IpuMeHenune
HMOHHOTO 0OOMEHA B CHCTEMaX OYHUCTKH (YMATdeHHeE, yalIeHe
kapOoHaTOB, oOecconmBanme). IoHOOOMEHHBIE MaTEePHAIIBL:
OpTaHWYECKHE, HEOPTaHMIECKNE, KATHOHOOOMEHHBIE,
aHMOHOOOMEHHBIEe. ATTapaTypHoe 0pOopMIICHHE TIPOLIECCOB
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
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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
3arpsi3HEHUs TNTOC(ephl U e€ peadITNTaui

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
peaduIuTanyy Mo4s ¢
HCIOJIb30BaHUEM
NCKYCCTBCHHBIX
COOpYKEHUHI

AspoOHBIE 1 aHaPOOHBIE METO/IBI OYUCTKH CTOYHBIX BOA U
o4B. MaccooOMEeHHBIE TIPOIECCHl U (PaKTOPHI, OIPEIEITIONIIE
CKOPOCTbH pOCTa MHKPOOPTaHM3MOB 1 TpoIiecca a3poOHON
OMOXMMHUYECKON OUMCTKH CTOYHBIX BOJ U MOYB (TEMIEpaTypHBIH
PEXUM, IPOAOIKUTEIBHOCTD U PEXKHUMBI a3paliuy, ONOTCHHbIE
3JIEMEHTHI U MUKPO3JIEMEHTHI, OKUCIIUTENN U TSHKEIBIE METaJLIBI;
Tuddy3us BpeTHBIX BEIIECTB U MIPOAYKTOB OHOXUMHUUECKUX
peaximii). VIckyccTBEHHBIE COOPYKEHUS (ADPOTEHKHU U
6moGMIBTPEI). ASPOTEHKH C Pa3IMYHON CTPYKTYpOH IOTOKOB
CTOYHOH BOJIBI M BO3BPATHOT'O aKTHBHOTO Mia. 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
peaduIUTaIMY TI0YB B
MIPUPOIHBIX YCAOBUAX

TexHomOrNN a3pOOHOH OYUCTKU B IPUPOTHBIX YCIOBHSAX.
[IpenmymiecTBa M HEAOCTATKU NEpE UCKYCCTBCHHBIMHU
OUYHCTHBIMH COOpY>KEeHHUAMH. [lons opoleHus, TeXHOIOTHS X
skcrutyartarun. [lonst hunprpanuu. bruonornueckue mpy/asl.
[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 cCoOpyx’eHMsl. MeTanTeHKH. PeakTopsl co

YO, T3




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

3¢ exTHBHOCTL aHadpoOHOTO 00e3BpekuBanus. CoBMECTHAs
OYNCTKA OBITOBBIX M MIPOMBIIICHHBIX CTOYHBIX BOJ
OMOXMMHYECKUMH METOJaMH. bruopasnoskeHue MeCTHIINIOB,
HeTH, PEHOIOB IT 00€3BPEIKUBAHI OTXO/IOB B TIOYBAX U B
MIOJJ3¢MHBIX BOJIOMCTOYHHKAX

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
ocankoB. KOHIMIIMOHUPOBaHKE 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,
0eITKOBO-BUTAMHUHHOTO KOPMOBOTO MPOAYKTa (OeIBUTaMMIIA),
MPOM3BOJICTBA CMECH KOPMOBBIX APOXIKEH C MIIOM U HOITy4CHHUS
TEXHOJIOTHUECKOro BuTaMuHa B12 11 koMOnKOpMOBO#
TMIPOMBINUICHHOCTH

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 9KOHOMMYECKH PA3BUTHIX U Pa3BUBAIOIIUXCS CTpaHAX.
Penyximsi, BTOpHYHOE UCTIONH30BAaHHUE, N3BICUCHUE YHEPTHH,
3aXOpOHEHHE OCTaTKOB

BO
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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
u3BieucHueM Hedtu. Kpucrammmsaius. Y CTaHOBKY [is
HCIIOJIb30BaHUA TBép}ILIX OTXOAOB B KAY€CTBEC 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,
HENPOHULAEMbII IOBEPXHOCTHBIN PEKYJIbTUBALMOHHBII dKpaH.
[TpuHIMT MaKCHMAaJILHOTO UCTIONb30BaHUs paboyero
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
KOHTPOJIA

1 |O4ncTka cTOYHBIX BOJ OT KPYIMHOAUCIIEPCHBIX [OYHUCTKA CTOYHBIX BOJ METOAAMU JIP

IIpUMece METOIaMU POLEKUBAHUS U [IPOLIEKUBAHUS U CEAUMEHTALIUN

ceIMMEHTAIUN
2 |®uneTpoBaHHE CHIDKEHUE MYTHOCTH BOJBI METOZIOM JIP

yIbTpaduIbTpauu

3 |IIpouecc koarymsiuu OuncTka NPUPOIHBIX U CTOUYHBIX BOJI JIP

MCTOAOM KOaryJisiiuun

4 TepMI/I‘{eCKI/Ie MCTOAbI OUHMCTKH CTOYHBIX U ,Z[I/ICTI/IJ'IJ'IHHI/ISI B CUCTE€Max OYMCTKHU Bojabl |JIP
MMPpUPOAHBIX BOJ

5 |3nekTpoXMMHYECKHE METOIbI O06e33apaxvBaHHE BOJHBIX PACTBOPOB JIP
THIIOXJIOPUTOM, MOJTY9ICHHBIM
IIEKTPOXUMHYECKHM METOI0M

6 |CopOmuoHHBIE 1 HOHOOOMEHHBIE METOIBI AnCopOIMOHHBIN METO YOaJICHHS JIP
OpPTaHUYECKUX MIPUMECEH U3 BOIHBIX
pacTBOpoB

CeneKTUBHOE U3BJIEYEHNS HOHOB TSKEIIBIX
METaJUIOB M3 BOAHBIX PACTBOPOB METOIOM
HOHHOTO 0OMeHa

7 |TunuuHBIE TPOU3BOACTBA M UCTOYHUKH CanuTapHO-XUMHUYECKUH aHanu3 noussl:  |JIP
3arpsi3HEHUs 1I04YB OIIpEJEIICHUE COAEPKAaHUS aMMUAaKa,
XJIODUJIOB, HUTPUTOB U HUTPATOB
8 [Meronp! nepepaboTKK 0CAIKOB U IIAMOB O06e3BoXHBaHUE U YILIOTHEHHE ocaakoB  |JIP
CTOYHBIX BOJL
9 |TexHHKa U TEXHOJOTUH 00E3BPEIKUBAHUS W3BneueHre HEPTEIPOIYKTOB U3 JIP
TBEPABIX TOKCUYHBIX OTXO0B [IECYAHBIX [I0YB METOJIOM 3KCTPAKLIUU
10 |CanuTapHO€ 3aXOpOHEHUE OTXOAOB U DnexTpoxuMmudeckas koppekius pH u JIP
KOMIUIEKCHBIE TEXHOJIOTHH peadrInTam OYHUCTKA MOYB OT COJIEH TSXKEINBIX
1IO4YB METAJLIOB

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

[Ipy w3ydeHMH [AUCHUIUIMHBI MOTYT TPHUMEHSTHCS. JJIEKTPOHHOE OO0y4YeHHe,
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
pa3InYHbIX (PAKTOPOB €CTECTBEHHOI'0, aHTPOIOTEHHOTO ¥ TEXHOTEHHOTO MTPOUCX0XKICHHUS.

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

4 MatemaTuyeckoro MoI€TMPOBaHUs MPOIIECCOB B TEXHOC(HEPE ¢ UCIOIb30BAHUEM

COBPEMEHHBIX CPEJCTB BBIYMCIUTEIBHONW TEXHUKH; MPO(ECCHOHATBLHOIO IMPOrpPaMMHOI0
obecrnieyeHus U HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.
5 AHanIu3 1 KOHTPOJIb JEMUCTBYIOIUX HOPM, IPABUJI U CTAaHJAPTOB BOJIONOATOTOBKH.
6 Onpenenenre NpUYNH HECOOTBETCTBHS MUTHEBOM BOBI TPEOOBAHUSAM CTaHApTa 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
00y4yaIUXCs M0 TUCHUILINHE (MOIYJIIO)

No Bux CPC [epeuenp y4eOHO-METONUECKOTO 0OECTIEUEH S AUCIIMIUINHBI 110 BHITOIHEHHUIO
- CaMOCTOSTENILHOM pabOTHI

1 2 3

1 |KypcoBas pabora/mpoexT |byapikuna T.A. IIponeccsl u anmmaparsl 3amuThl runpocdepst [Tekcr]: yueOHoe
(KP/KII) (mogrotoBka) |nmocobue s cryaeHtoB By3oB / T. A. Byneikuna, C. I'. EmenpsHoB. - M.:

2 |CamocTosTensHoe Axanemus, 2010. - 287 c.
H3y4EHHUE Pa3/AEeIIoB, Beromknn, A.I'. HxeHepHas 3alluTa BOAHOM cpelsl [DNEKTPOHHBIN pecypc]:
CaMOINOATr0TOBKa yue0. mocobue — DnexrpoH. naH. — Cankr-IlerepOypr: Jlans, 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 yKa3aHus K BBIOJIHEHHIO J1Ta0OpaTOPHBIX paboT MO TUCHUILIHHE.
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. — KpacHonap:
KOHTPOJIIO Ky6anckuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YHUCIIa MHBAJIUAOB M JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocrasisitorcs
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 i ¢ HapyHUIEHUsAMHU cllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIBLHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

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

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

Hns dopmupoBanus mpodecCHOHATBHBIX KOMIIETEHIIMH B MPOIECCE OCBOCHHUS Kypca
HCIIONIB3YETCS TEXHOJOTHS TPO(ECCHOHATTEHO-PA3BUBAIOIIETO 00yUEHUs, MPEyCMaTpUBArOIIas
HE TOJIBKO IepeAadyy TEOPETUYECKOr0 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 METOJIUK,
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 U3YyYEHUN AUCLUILUINHBI
— 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
OneHouHbIe CpelncTBa MNpeJHAa3HAueHbl IS KOHTPOJIS M OLEHKHM 00pa30BaTEeNbHBIX
JOCTH)KEHUH 00ydarolMxcsi, OCBOUBLIMX MPOrpaMMmy yueOHOH TuctunianHbl «CUCTEMBbI 3alUThl
runpocdepsl U IUToCHEphI».
O1eHOUHBIE CPEICTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUaibl JUIsl IPOBEACHUS TeKylLIero
KOHTPOJISE B (hopMe TeCTOBBIX 3aJaHWM, MOKIIAAa-TIPE3CHTAIMU IO MPOOJIEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 3aJaHUH, CUTYallMOHHBIX 3aJad U NMPOMEKYTOUHOW aTTecTamuu B QGopme
BOIIPOCOB M 33JaHUI K 9K3aMEHY U 3a4eTy.

Kon u HanmeHoBaHHe HaumeHoBaHMe OLICHOYHOI'O CPENCTBA
Ne Pesysbrarel 00y4eHus
n/n MEJUKATOPa (B (B cootBeTcTBMU C 1I. 1.4) N IIpomexyTounas
COOTBETCTBUH C 1I. 1.4) Texylmuii KOHTPOJIb
aTTecTalys
WIIK-1.3. 3HaeT U OCYIIECTBIACT OUCK Bompocs! s YO, Bonpocs! Ha
®opmymupyer, 3aKOHOB M METO/I0OB MaT€MaTHKH, Pedepar SK3aMeHe
aHAIN3UPYET U PEIacT | €CTECTBEHHBIX M TEXHUYECKUX HAYK
3a7a4n P peLIeHUH MPo(ecCHOHANBHBIX
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 TTOCIEACTBH Sagaun s Bomnpocs! Ha
MIPUYUHBI 1 UICTOYHUKHU aBaprIHLIX BLI6pOCOB u C6p0COB CaMOCTOSITEIbHOM HK3aMECHE
aBapUIHBIX BEIOPOCOB | 3arps3HSIOIIMX BEIIECTB B paGoTsI,
¥ COpOCOB B OKPYKarOHIyXo Cpeay Bomnpocs! s YO
OKPY’KaIOIIYI0 Cpeny
‘YMeeT BBISIBIIATh IPHYUHEI U
HCTOYHUKHU aBapUIHBIX BEIOPOCOB U
cOpPOCOB B OKPY’KAIOIIYIO Cpely, Ha
OCHOBE (PM3UKO-XUMHYECKUX
2 MIPEICTaBICHNN O CTPOCHUH
rugpochepsl U IUTOChEpHI
Biiageer HaBBIKaMM OIIEHKH 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

6uoreoreHo3ax
UIIK-2.2 3HaeT MepOIpPHUATHS 110 3alUTe Bonpocsr st YO Bompocs! Ha
PazpabarsiBaer YeJIoBeKa U OKpY’Karoler cpeibl OT CamocToATeNbHAsg | DK3aMEHe
MEPOIPHATHS 110 PasIMYHBIX (PAKTOPOB ECTECTBEHHOTO, | paGoTa
3aIlUTe YeIoBeKa U AQHTPOIIOI€HHOT'O U TEXHOTCHHOT'O
OKpY’Karomiei cpesl MPOUCXOKICHUS, CIIOCOOBI
OT pa3IMYHBIX U3MEPEHHUS U OLICHKH YPOBHEH
(akTopoB OTTacHOCTEH B cperie 0OOUTaHMsA, KaK
€CTECTBEHHOTO, PacCUUTHIBATH XUMHYECKYIO HArpy3Ky
AHTPOIIOTEHHOTO U WCTOYHHMKOB B DKOCHCTEMAX, MOJICIIN
TEXHOT€HHOTO pacnpocTpaHeHus, TpaHC(hOpMayy 1
MIPOHUCXOKACHUS HaKOIUICHHUS 3arps3HAIOIINX BEIIECTB
B yiutochepe u ruapochepe
YMeeT NoAroTaBIBaTh
NPEII0KEHHS 110 3aIHUTE YeTIOBeKa U
OKpYKalolIeH cpelibl OT Pa3IMYHbIX
(haKTOpOB €CTECTBEHHOTO,
AHTPONOI'CHHOT'O U TCXHOT'CHHOI'O
TIPOMCXOXICHU, 00padaThHIBATh
HIOJTy4YEHHBIC PE3YIbTAThl, PACCUUTATh
Harpy3kd XUMHYECKHX UCTOYHUKOB B
9KOCHCTEMAX, KOJIMYECTBEHHO
paccyuTaTh U OLICHUTH 10 0azam
JaHHBIX U3MEPEHHI TapaMeTpoB
IIPUPOJHOM CPEeAbl TUIl XUMUYECKOIO
HUCTOYHHKA
UIIK-1.3. 3HaeT U OCYIIECTBIACT OUCK Bonpocs mist YO Bompocs! Ha
QDOpMyHI/IpyeT, 3aKOHOB U METOJIOB MAaTEMaTUKU, 3K3aMEHE

aHAIM3UPYET U peIIaeT
3a7a4u
po¢heCCHOHATIBHOM
JACATCIIBHOCTHU Ha
OCHOBE TIOJIOKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX U
TEXHHYECKHUX HAYK,
MaTeMaTHYECKOro U
¢usnyeckoro anmnapara

€CTECTBEHHBIX U TEXHUUECKUX HAYK
NPY pelIeHnH NpodeccHOHaNbHBIX
3a1a4

Buageer u BHeApsieT B
npodeccnoHambHY0 1eATEThHOCTh
TIOJIO’KEHHS, 3AKOHBI ¥ METO/IBI
€CTECTBEHHBIX M TEXHUYECKHUX HAYK,
MaTeMaTHYECKOTO U (PU3NIECKOTO
anmapaTa JJisl peleHus 3a1ad 1o
obecrieueHnI0 TeXHOC(HEPHOIH
6e30macHOCTH

HUIIK-2.2
PaspabatsiBaer
MEPOIIPUSITHS 10
3aIlUTe YeI0BeKa U
OKpY’Karomiei cpesl
OT pa3IMYHBIX
(dakTopoB
€CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOT€HHOTO
MIPOUCXOKACHHS

3HaeT MepONpPHUATHSI 110 3aLUTE
4elloBeKa U OKpYKaloIled cpebl OT
Pa3IMYHbBIX (PAKTOPOB ECTECTBEHHOTO,
AQHTPOIIOTEHHOTO U TEXHOT€HHOTO
MIPOMCXOXKACHUS, CIOCOOBI
U3MEpEHUs U OLIEHKU YPOBHEM
OTIACHOCTEH B cpejie 0OUTaHus, KaK
pacCcYNTHIBATh XUMUYECKYIO HArPY3Ky
HCTOYHUKOB B 9KOCHCTEMAX

YMeeT moaAroTaBiInBaTh
MPETOKEHHSI [0 3aIUTE YETOBEKa U
OKpY>Karollel cpesibl OT pa3InYHbIX
(hakTOpOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO M TEXHOTCHHOTO
MIPOUCXOXKICHUS, 00padaThHIBATh
MOJYYCHHBIC PE3YIIbTaThl, PACCYUTATh

Bomnpocst gig YO
CamocrosiTenbHas
pabora

Bomnpocs! Ha
SK3aMeHe
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Harpys3kKku XuMHU4Y€CKUX UCTOYHUKOB B
OKOCHUCTEMAX

Brageer HaBbIKaMu pa3pabOTKH
MEPOIIPUATHUH [0 3aILUTE YETIOBEKA U
OKpYXarolleH cpesibl OT pa3IndHbIX
(hakTOpPOB €CTECTBEHHOTO,
AHTPONOIE€HHOTO U TEXHOTEHHOTO
MIPOUCXOKJACHUS, HABBIKAMU
ONTHUMU3AIUH HEOOXOIUMBIX
JIeHCTBUH M0 UACHTU(DUKAITUH
Pa3IUYHBIX TUIIOB IPUPOJHBIX U
TEXHOTCHHBIX HCTOYHUKOB Ha
MIpUMEpPE XUMUYECKUX 3arpsI3HEHUI

UIIK-2.1. OennBaer
MPUYHHBI U HCTOYHUKU
aBapHUHBIX BEIOPOCOB
1 cOpOCOB B
OKPY’KaIOIIYIO CPEHY

3HaeT NPUYUHBI U NTOCIECTBUS
aBapUHHBIX BEIOPOCOB U COPOCOB
3arps3HAIONINX BEIECTB B
OKPY’KaIoLIYyIO Cpeny,
XapaKTEePUCTUKHU Pa3IMYHBIX THIIOB
MCTOYHHKOB XMMHUUYECKHX U MHBIX
3arpsA3HEHUM, IPUHLUITBI H METOJIBI
UX HACHTU(UKALNK, COBPEMECHHbIE
TCHACHLUH PA3BUTH TEXHUKH H
TEXHOJIOTUH B 00JIACTH 3aIUTHI
TUIpocdepsl U TUTOCHEPHI

YMeeT BBIBIATH NPUYHHBI H
MCTOYHHKH aBapUHHBIX BEIOPOCOB H
cOpOCOB B OKPY)KAIOLIYIO Cpeny, Ha
OCHOBE (PH3UKO-XMMHYECKUX
NPEICTaBICHUH O CTPOCHUH
ruapocdepsl 1 TUTOCEphl, OTINYATH
NPUPOJHBIE U aHTPOIIOTCHHBIE
WCTOYHHKH, (POpMyIUpoBaTh
OCHOBHBIE MTOHATHS

BrageeT crmocoOHOCTEIO K aHATH3Y
COBPEMEHHBIX TEH/ICHIIUU Pa3BUTH
TEXHUKH U TEXHOJOTHH B 001aCTH
obOecrnieueHUs 0€30MaCHOCTH U

3¢ (HEKTUBHOCTH METOOB U CUCTEM
3alIATHI TUTOC(EpHl B THAPOCHEPHI
OT BPEIHbIX BO3AEUCTBUN

Bormpocsr mis
«Onui-ompoca

Bomnpocs! Ha
9K3aMEHE

UIIK-1.3.
dopMmynupyer,
AHAJIM3UPYET U pelIaeT
3a1auu
poeCCHOHATBHOMI
JACATCIIBHOCTHU Ha
OCHOBE TIOJIOKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX 1
TEXHHUYECKHX HayK,
MaTeMaTH4ecKoro u
(u3nyecKoro anmnapara

3HaeT U OCYIIECTBISET MOUCK
3aKOHOB U MCTOJ0B MaTCMAaTHKH,
C€CTCCTBCHHBIX U TEXHUYCCKNUX HAYK
MPU PEIICHUH MPO(HECCHOHATBHBIX
3aja4

Ymeer GopMyupoBath,
AHAJIU3UPOBATh U pCUIATh 3aJa4n
npodeccnoHaTLHOM NesSTEIHHOCTH Ha
OCHOBE I10JIOXKEHHH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX 1
TEXHHYECKUX HAYK, MATEMATHUYECKOTO
u ¢usnyeckoro anmapara

Bnapneet u BHeIpsieT B
npodeccnoHaTbHYO NeATETHHOCTh
MOJIOXKEHUSI, 3AKOHBI 1 METOIBI
©CTECTBEHHBIX U TEXHUYECKHUX HAYK,
MaTeMaTHIeCKOTO U PU3NIECKOTO

Bormpocs! 1t YO
CaMocrosTenbHas
pabora

Bomnpocs! Ha
9K3aMeHe
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anmnapara JJisl peuIeHust 3a1a4 1o
obecrieueHno TexHOCHEepHOM
Oe30macHOCTH

UIIK-2.2
PaspabatsiBacT
MEpOIIPUSTHS 10
3aIlIUTe YeI0BeKa 1
OKpYXKaIoIIeH cpebl
OT Pa3IUYHBIX
(akTopoB
€CTECTBEHHOTO,
AHTPOTOTEHHOTO U
TEXHOT€HHOTO
MIPOHUCXOKACHUS

3HaeT MEPOIPUSITHUS 10 3aIIUTE
YeJI0BEKa U OKpYKarolled cpebl OT
Pa3IMYHBIX (AKTOPOB ECTECTBEHHOTO,
AQHTPOIIOT€HHOT'O ¥ TEXHOT'€HHOT'O
MPOUCXOXKACHHS, CIIOCOOBI
M3MEPEHUs U OLICHKH YPOBHEH
OIlacHOCTeH| B cpese 0OMTaHus, KaK
PaCcCUUTHIBATH XUMHYECKYIO HArpy3Ky
HCTOYHHKOB B 9KOCHCTEMAX, MOJICIIH
pacmpocTpaHeHus, TpaHchopMaIyu u
HAKOIUICHHMS 3arPSI3HAIOIINX BEIECTB
B yTocthepe u ruapochepe

YmMmeet 00pabaThIBaTh MOTYICHHBIC
Pe3yNbTATHI, PACCUNTATH HATPY3KH
XMMHYECKHX HCTOYHHKOB B
9KOCHUCTEMaX,

KOJINYECTBEHHO PACCUUTATh U
OILIEHUTH 10 6a3aM JaHHBIX
HU3MEpEHUH apaMeTpOB IIPUPOJHOU
Cpelbl TUIT XUMHUYECKOTO UCTOUHUKA

BrageeT HaBBIKAMH ONITUMH3AIINHI
HEOOXOUMBIX JEHCTBHI 110
UACHTU(PHUKAIIMN PA3THYHBIX TUIIOB
MPUPOHBIX ¥ TEXHOTCHHBIX
HCTOYHHKOB Ha IPUMEPE XUMHUUCCKUX
3arpsi3HEHU, HAaBBIKAMHU OICHKH
OIACHOCTH XUMUYECKUX UCTOYHUKOB
B DKOCHCTEMAX

Bormpocsr mis
«Onui-ompoca

Bomnpocs! Ha
9K3aMEHE

WIIK-1.3.
dopmynupyer,
AHAJIM3UPYET U pelIaeT
3a7a4u
poeCCHOHATBHOM
JCATCIIBHOCTH Ha
OCHOBE TIOJIOKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX 1
TEXHHUYECKHX HayK,
MaTeMaTHIecKoro
¢usnyeckoro anmnapara

3HaeT U OCYIIECTBISET MOUCK
3aKOHOB U METOJIOB MaTEMATUKH,
C€CTCCTBCHHBIX U TEXHUYCCKUX HAYK
MIPY PEIICHUH MPO(HECCHOHATBHBIX
3aja4

Ymeer GopMyupoBath,
AHAJIU3UPOBATh U pCIIaTh 3aJa4n
npodeccnoHambHOM NeSTENBHOCTH Ha
OCHOBE TOJIOKEHH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX U
TEXHHYECKUX HAYK, MATEMATHUYECKOTO
1 usndeckoro ammapara

Buageer u BHeApsieT B
npodeccnoHaNbHY0 1eATETHHOCTh
TIIOJIOKCHUS, 3aKOHBI 1 METOAbI
C€CTCCTBCHHBIX U TCXHUYCCKUX HAYK,
MaTeMaTHIeCKOTO U PU3NIECKOTO
ammapara Jiuis pelieHus 3a1a49 mo
obecrieueHnIo TeXHOC(hepHOH
Oe3omacHOCTH

Bompocst nst YO
CamocTosTenbHast
pabora,
TBopueckoe
3a1aHUE

Bomnpocs! Ha
9K3aMEHEe
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TunoBbie KOHTPOJIbHBbIE 32IaHUS] UJIH HHbIE MATEePHAaJIbl, He00X0AUMbIE 1JIs1 OLIEHKHU

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

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

Bonipocs! 1151 ycTHOT0 onipoca/TeMbl pedpepaToB 1o TeMme «CTpaTerusi M 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 M3BJICUCHUS

(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

NnpuMeced MeTOaMH NPOLEKMBAHUSA U CeIMMEHTALMN»

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 KOHBEKIIMU?

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. Iloyemy nosouHble OTCTOMHUKN SKOHOMUYHEE OTCTOMHUKOB JIPYTUX TUIIOB?

Ipumep 3agauu no teMe «OUYNCTKA CTOYHBIX BOJ OT KPYNHOAUCIIEPCHBIX MPpUMeceii
MeTO/IaMHU MPOUEeKMBAHUS U CeTUMEHTAMI
Bona, coxepxarasi pedHOM M1 M 4acCTHUIBI TIECKa, IMOCTYMAET B OYUCTHBIE COOPYKEHHS
Kpacnomapckoro Bonokanama. ['myOuna otcroiinuka A coctaBiger 10 MeTpoB, MmiIomangb
nosepxuoct — 100 M. I'my6uHa oTcToiinuka B cocTaBiseT 5 MeTpoB, MIOMAIh HOBEPXHOCTH —
200 M?. B kakoM u3 pe3epByapoB OCaxkIeHUE UAET ObICTpee, eclii 00bEMHAsi CKOPOCTh MPOKAYKHU
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. [Noyemy QroTHpyromIas Cuiia 3aBUCUT OT yIJIa CMAaYWBaHUS YaCTHIL?
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 yeTHOro onpoca no reme « ®WIbTpOBaHHE»
1. KakoBbI MEXaHU3MBI U3BJICUCHUS JUCTIEPCHBIX YAaCTHUII B poriecce GUIbTPOBAHUS?
2. B 4eM cocTOST OTINYHS MOBEPXHOCTHOTO (DUIBTPOBAHUS OT (PHILTPOBAHUS B CI0€?
3. Kakue dakTopsl onpeaesroT JOJTOBEYHOCTh (DHITBTPOB U Ka4eCTBO (pUIbTpaTa?
4. AnmaparypHoe odopmiieHue mporiecca GunbTpoBanus. OUIBTPYIONINE MaTEPHAIIBI.
5. Kak mpousBoauTcst mporiecc perenepanuu GuibTpoB?

Bonpocs! 1J1s1 yCTHOTO 0npoca no TeMe «XMMHYECKHe METOAbI NepepadoTKH CTOYHBIX BOI»
1. Kakue metoapl XUMHUYECKOW HEHTpaau3aluu U OCAXKIACHHS BPEAHBIX MpPHUMECEd B CTOUHBIX
BOJIaX BLI 3Haere?
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2. KaKI/IC OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC MCTOAbI OGCSBPG)KI/IBHHI/IH TOKCHUYHBIX HpI/IMecef/’I
BBI MOJKETE Ha3BaTh?

3. HaubGomee pacmnpocTpaHéHHbIE OKUCIUTEIH. KakoBBI MpeuMyliecTBa W HEAOCTaTKH
XUMHUYECKUX METOJIOB IepepabOTKH CTOYHBIX BOJ?

4. Kakum cioco00oM mpoBOIUTCS 00€3BpEKMBAHUE COSTUHEHUN PTYTH, MBIIIIbSKa, XpoMa?

Bonpocs 1151 yeTHoro onpoca no teme «Ilpouece koaryasiuum»

. Ilepeunciure craguu npouecca KoaryJssuu.
. Kakue pakTopsl onpenenstor CKOpocTh Koarysiiuu?
. Kakue xumuueckue koaryisiHTbI Bbl 3HaeTe? Kak mpou3BoaAUTCS pacyeT 103 KOaryJssHTOB?
. Mexanu3m BozneicTBus GiokyinsiHToB. Heoprannueckue u opranndeckue QIOKyJIsHTHI.
. Kakue mytn nHTEHCH(UKAIMY TTPOIIEcca KOAryJIsSiiy BbI MOKETE HAa3BaTh?

Bonpocsl /151 ycTHOTO0 onpoca 1o teme « TepMuyeckue MeToIbl OUMCTKU CTOYHBIX H

NPUPOJAHBIX BOI»

. Kakuie MeTo/1bl O4MCTKHY CTOUYHBIX BOJ] OTHOCATCS K TEPMUUECKUM?
. PacckaxuTe o TEOpEeTUUECKUX OCHOBAX METOA IUCTUILISALIUY.
. UeM mpocTasi meperoHka oTan4aercs oT PpakiMOHHON MEePErOHKU?
. B uem 3axnrouaercs MeToJ CokaTus apa U AJis 4Yero OH MpUMEHseTCs?

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 1151 ycTHOTr0 onpoca no reme «CopouMoHHbIE 1 HOHOOOMEHHbIE€ METOIbDY
1. Vounslii oOMeH: MPUHIUIBI MOHHOTO OOMEHA, CEeNEeKTUBHOCThb, CTAaJAMM HMOHHOTO OOMEHa,
CKOpPOCTh HOHHOT'O OOMEHA.
2. Kakue Tu1bsl HOHOOOMEHHBIX MaTe€pHUajIoB Bbl 3HaeTe?
3. Kakoe nprMeHeHe HaXOAT IIEOJIUTHI B CHCTEMax 3allluThl CPebl OOUTaHUS?
4. PackpoiiTe MOHATHE «OOMEHHAsi EMKOCTh.
5. Kak npoBoauTcs perenepaiysi HOHOOOMEHHBIX MaTepHaoB?
6. UTo OTHOCAT K MEMOpPaHHBIM TEXHOJIOTUAM NepepabOTKU CTOUHBIX BOJ?

Teopueckoe 3ananne K pasaeay «CopOunoHHbIe © HOHOOOMEHHbIE METOBI»

[IpennoxxuTe KOMIJIEKCHYIO CXEMY OYHMCTKHM CTOYHBIX BOJI 10 YPOBHS «BOJla UTHEBAsS»,
€CIIM 3TU BOJIbl COJEpXKAT CJIEJOBbIEe KOJIMYECTBA HEPTENPOIYKTOB, COJU TSKENBIX METAJUIOB
(xonnenTpanus 50 Mr/am®) ¥ maToOreHHbIe GaKTEPHH.

Temsbl s YCTHOI0O Oommpoca 1mo Teme «Tunuunbie NMPOU3BOACTBA U HCTOYHUKH 3arpA3HCHUSA

Mo4B»
1. Kakoe BausiHuEe 0Ka3bIBaIOT aBapUU 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 TuUIOBBIE TEXHOJIOTUM TPEJOTBPAICHUS 3arpsi3HEHUs JnuTochepsl 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 cybdctpar? Uto Takoe MIIOBbBIi HHICKC?
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Uto Takoe OMOXUMHUUYECKOE OKUCICHHE?

OxapakTepu3yiTe cTaaini OMOXUMHUYECKOTO paciaia OpraHuYeCKUX BEIIECTB.

Uewm aHaOOIUYECKHE MPEBPAIICHUS OTIUYAIOTCS OT KaTabOoIHIecKuX?

Urto Takoe (hepMEHTHI M KaKOBa UX POJIb MPOIIECCe OMOXMMHUYECKOTO OKHUCICHUS?

OT KaKuX MapaMeTpoB 3aBUCUT BEIMUYMHA KOHCTaHThl Muxasnuca-MenteHa?

Kaxkue BemecTBa SBISIFOTCS HHTHOUTOpaMu (pepMeHTOB?

OxapakTepu3yiTe CTaJIuK Pa3BUTHSI OMOMACCHI B OMOpPEaKTope.

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

HBOo~NOO AW

Bonpochl KOHTPOJIbHOI PadOTHI MO0 TeMe «AIPOOHbIE TEXHOJIOTHH MepPepadoTKH 0TX010B U
peadtuIuTAIIMM MOYB C HCMOJIB30BAHMEM HCKYCCTBEHHBIX COOPY KEHU I

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

2.  Kakue (akTopsl ONpenesstoT CKOPOCTh POCTa MHUKPOOPTAaHH3MOB U Tporiecca a’poOHOI

OMOXMMHYECKON OYUCTKU?

3. Uro Ha3wBarOT a3poreHKoM? KakoBBI MPUHITUIIEI €70 pabOThHI?

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

COOPYKEHMSIX.

5. Kakue TunuuHble HapylIeHHs B TEXHOJOTHU U JKCIUTyaTallMd a’pOTEHKOB BbI MOKETE

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 HEJOCTATKU TEXHOJIOI MM a3pOOHOM OUUCTKH B IPUPOIHBIX
YCIIOBUSIX ME€pPE] UCKYCCTBEHHBIMU OUHMCTHBIMU COOPYKEHUSIMU?
2. Uro Ha3bIBAIOT NMoyIsAMHU opolieHus? KakoBa TEXHOIOTHS UX SKCIUTyaTaluu?
3 Uem nosnst opomieHust OTJIMYAr0TCs OT Mojei GpuibTpauun?
4. B ueM COCTOUT NPUHLHUI pabOThl OMOIIOTHYECKUX MPYAOB?
5 OxapakTepu3yiTe napaMmerp aKTUBHOM MOBEPXHOCTU OMOJIOTHMUYECKOro IpyAa.
6. Ot 4ero 3aBUCHUT U KaK paCCUUTHIBAECTCS MPOIOJIKUTEIBHOCTD TPEOBIBAHUS CTOUHBIX BOJI B
OMOJIOTHYECKUX Mpyaax?

Bonpock! 1151 «yCTHOTr0-0Ipoca» 1o TeMe «AHaIPOOHbIE TEXHOJIOTHH NepepadoTKu
OTXO0/10B U pPeaduIUTAIUH 10YB)

Kak mpoBoauTcs mpoBepka 0TX0/10B Ha OuopaziaraeMocTb?

[lepeuncnure BUabI aHAIPOOHOTO OPOKEHHUS.

KaxoBbl cTannn meTaHoresesa?

Kak npoBonutcst o0e3BpexuBaHue cylb(arcoaepxKaiux CTOKOB U MOYB?

Uro Ha3bIBaeTCs METAHTEHKOM?

Kaxkue ycnoBust onpeaenstot 3¢ HEeKTHBHOCTh aHAYPOOHOTO OpOoKeHUS?

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 «MeTtoabl nepepadoTKu 0CaAKOB H HLJIAMOB)
[IpuBenuTe KaccuuKalnuio 0CaaIKOB U MIJIAMOB.
Uem oTIMYaeTCs rPaBUTALMOHHBIA METO]] YIUIOTHEHHUS OCAIKOB OT IIEHTPOOEKHOTO?
B ueMm cymHOCTh (pr1OTAIIMOHHOTO METO/1a YINIOTHEHUS OCaAKOB?
[IpuBenuTe mpUMephl pPEareHTHHIX W OE3pPEeareHTHBIX METOJ0B KOHIUIIMOHHUPOBAHUS

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 «6amnn-onpoca» no teme «Pexynepanusi, Bropu4Has nepepadorka, XpaHeHue
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 0OTX010B?

4. Bo3MOXXHO 1M W3BIIeUEHUE PHEPrUM IpH mepepadboTke orxonoB? Eciam na, 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 nponcxoaut kancynaupoBaHue TBEPIbIX TOKCHUHBIX OTXO0JI0B?

JI71st KaKMX TOKCUYHBIX OTXOJI0B MPUMEHSIETCSI METO]T IEMEHTUPOBAHUS?

Packpoiite nonsTre BUOPOKAaBUTALIMOHHOM SKCTPAKIUH.

Urto Ha3piBatoT neysio Bantokosa?

B yem cyTh Texnonoruu «Ilupoxcany»?

KakoBel 0COOCHHOCTH pEAOWIMTAIMA 3E€MeNb, MOJIBEPIIIUXCS PATUOAKTUBHOMY
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
KOMIIJICKCHBIC TCXHOJI0I'MH peaﬁn.ﬂnTauuu mo4B>»

1. Pacckaxure 0 MpUHLIMIIAAIBLHON CXEME ITOJIUTOHOB JUIsl 3aXOPOHEHUS OTXO/0B.

2. JU1 4ero ycTpanBarOTCs CUCTEMBI JPEHAaXka B OCHOBAaHUM I1OJIMTOHA?

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

4. [IpuBenure mpuUMEp KOMIUIEKCHOM TEXHOJIOTMYECKOM CXEMBl IPEIOTBPAlLECHMS
HOCTYIUIEHUS] BPEHBIX U TOKCUYHBIX BEIIECTB B JUTOCHEDY.

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

Bawm Hanbonee nepcrneKTHBHBIMU?

IIpumepHBIii BADHAHT TBOPYECKOI0 3aaHUS
[IpemioxxuTe TEXHOJOTHYECKYIO CXeMY peaOuIMTallMK TTOYBBI, B KOTOPYIO IMONAIH HOHBI
Meau (KOHIEHTpalus 5 MI/Kr) U pa3z0aBieHHas cepHas kucioTa (pH BBITS)KKM OYBBI paBeH 3).
Jlokaxkure, 4To NpeasiokeHHas BaMu cxema sIBJIsI€TCS ONITHUMAaIbHOM.

Bonpochl k 3a1uTe 1a00paTOPHBIX padoT
«O4ncTKA CTOYHBIX BOJ METOAAMHU NMPOLE:KMBAHUS U CeIUMEHTANMI»
. Uto Takoe nponexupaHue?
. JUIS 9YeT0 MPUMEHSIOTCS TIECKOJIOBKH?
. JaiiTe xmaccuukainio OTCTONHUKOB.
. JA71g 9ero npuMeHStoTCs HeTEIOBYIIKH?

AW~

«CHHKeHre MYTHOCTH BO/JbI METO0M YJIbTPaQUIbTPALMN»
. Kakue meroniel MemOpanHoro pasaeneHus Bol 3Haere?
. HazoBuTE OCHOBHBIE XapaKTEPUCTUKH MTPOLECCOB YIbTPAQUIBTPALIMY U OOPAaTHOIO OCMOCA.
. Kakue Tuns1 memOpan Bol 3HaeTe?
. Kak paccunrtare ynenbHy0 Npou3BOIUTEIBHOCTH MEMOPaHbI?

AWM R
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5. Kak paccuuTarh CelIeKTUBHOCTh MEMOpaHbI?
6. Kak Brusier TemriepaTypa BOJbI Ha CEJICKTUBHOCTh M MPOHUIIAEMOCTh MEMOpaH?
7. Ha3oBUTE TOCTOMHCTBA U HEJOCTATKA MEMOPAHHBIX METOJIOB OYHUCTKHU BOIBI.

«O4YHCTKA NPUPOAHBIX M CTOYHBIX BOJ METOAOM KOATYJIS LU
Uro Takoe koaryssnusa? Kakos e€ mexanuzm?
Yro Takoe A3eTa-nmoTeHIUal U OT YeTrO OH 3aBUCUT?
Kakwue ycinoBust HEOOXOIUMBI 17151 YCTIEUTHOTO MPOBEACHHS KOAT YIS ?
Kaxue peakTuBbI yalie BCEro UCIOJIb3YIOT B KAUYECTBE KOAryJITHTOB U I0YEMY?
OT yero 3aBUCUT CKOPOCTh U MOJIHOTA KOAryJIsiuu?
Uro Takoe diokysus?
[TpuBenuTe NpUMEpbl HEOPraHUYECKUX U OPraHUYECKUX (PIOKYISHTOB.
B yem paznuuus aud@y3Horo u 30HHOro OcaXKAECHUS?
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?
[TokaxuTe IMHUS )KUAKOCTU U JIMHUSA [1apa Ha AUarpaMMax JIaBJeHHs mapa (TeMIeparyphbl)
OT COCTaBa XKUAKOCTH.

ook wndE

7. KakoBo anmapartypHoe ohopMIIeHHE METOIa TUCTHIUIALIUU?

8. Kakne IMPUCMBbI HUCIIOJIB3YIOTCA IJId CHUIKCHHA SHEPro3arpar v YBCIMYCHUA CTCIICHU
OYHUCTKH BOJIBI IIPH UCIIOJIB30BAHUN METO/1a JUCTHILISIIIAN?

9. SBnsieTcs M METOT JUCTHUIUIALIMK PeCcypcocOeperarommm?

«O0e33apakuBaHue BOAHBIX PACTBOPOB I'MIIOXJIOPUTOM, NOJTY4€HHBIM
3J1eKTPOXHUMHYECKUM METOA0M»

1. Kakue peakuuu nexxaT B OCHOBE 3JIEKTPOXMMHUYECKOTO METOJIOB YJAJIEHUS TSXKENbIX
METaJIJIOB?

2. Kakue peakiiuu jgexaT B OCHOBE 3JIEKTPOXUMUYECKOT0 METO/Ia OJyYeHUs pacTBOPOB IS
o0e33apaxxuBaHus?

3. Kakue peakiuu exxat B OCHOBE METO/1a 3JIEKTpOoGIIoTanuu?

4. KakoBbI MexaHH3MBI BO3/ICHCTBUS ITOIBEPTIIMXCS AIIEKTPOIIA3Y XJIOPUIAHBIX PACTBOPOB HA
MHUKPOOPTaHU3MBbI?

5. Onummre NPUHIMITHAIGHBIE KOHCTPYKIIMH DSJIEKTPOJIU3EPOB, MpPEIHA3HAYCHHBIX JUIS
HOJIy4EeHHUsI PACTBOPOB, COJEPKAILINX aKTUBHBIN XJIOD.

6. KakoBbI ycI0BUSI ¥ CPOKM XpAaHEHUS KaTOJMTAa U aHOJUTA XJIOPUIHBIX PACTBOPOB IOCIIE
ayIeKTposn3a’?

7. JInist Kakux 1esneld MoMUMO 00e33apaKMBaHHS TPHPOIHBIX BOJ U CTOKOB IMPHUMEHSIOTCS

MOJIYYCHHBIC DJICKTPOXUMHUYCCKUM ITYTEM paCTBOpBI?

«AICcOpPOLMOHHBIN METO/ YAAJCHUs OPraHNYeCKUX MpUMeceil N3 BOJAHBIX PACTBOPOB»
1. Hanumure ypaBHeHue uzotepmbl ajacopbuuu Jlenrmiopa. OObsicHUTE (HU3HMUECKUNA CMBICIT
BXOJISIIINX B HETO BEJINYMH.
2. Kax ompenensror KOHCTaHTHl ypaBHeHus JleHrmropa? Kakume TepMoauHAMUYEeCKHe U
TEOMETPUUECKNE XapAKTEPUCTUKU MOYKHO PacCUMTaTh, 3Hasi 3TU KOHCTAHTHI?
3. ITouemy aymcopOIus YacTuIl ajicopOaTa MPOUCXOUT Ha AKTHBHBIX IIEHTpax?
4. Yem oTnmyaeTcs afcopOLus U3 pacTBOPOB OT aJICOPOLIMU ra30B U MapoB?
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5. Kakue (axkTopbl BIUSIOT Ha arperaTHOE COCTOSIHHUE a1COPOIIMOHHBIX cioeB Mouiekys [TAB?

6. [Mouemy nnst ancopoumu CH3COOH u3 BogHOTO pacTBOpa B Ka4eCTBE aJCOPOSHTA UCIIONB3YIOT
yroiip?

7. PacckaxuTe 00 OpUEHTAIMK MOJIEKYJT alu(aTHIeCKUX CIIUPTOB (MIJIA KUCIIOT) MPU afcopOITun
UX U3 BOJHBIX PACTBOPOB HA aKTHBHPOBAHHOM yriie. Uem ompeaensercs IUIomaab MOJICKYIbl B
a7copOLMOHHOM cioe?

«CeJjieKTHBHOE M3BJIeYeHHS] HOHOB TSKEJIbIX METAJJIOB U3 BOJAHBIX PACTBOPOB METO/I0M

HOHHOI'0 00MEeHa»

1. Kakoii mporecc Ha3pIBalOT Xxpomarorpaduueckum pazaenenueM? Kakue pu3nko-xuMudeckue

IPOLIECCHI JIeKaT B OCHOBE 3TOro Metoaa?

2. Kak xnaccupunupyror xpoMatorpaduyeckue MeToAbl 0 MEXaHU3MY Ipoliecca pa3aeaeHus?

3. Kakue nmapamerpbl KOJMUECTBEHHO OMNPEAEISAIOT CTENEeHb CPOJCTBA pa3feisieMbIX BEIIECTB K

dazam?

4. Kak cBs3aHa (hopma XxpoMaTorpauiyeckoro muKa ¢ BUIOM MU30TEPMbI aICOPOLIUU B YCIOBUAX

paBHOBECHOH Xpomarorpaduu?

5. Uto coboli nMpeACcTaBIsA0T HOHOOOMEHHBIE COPOSHTHI?

6. Kakumu cBoiictBamMu oHM 00712/1a10T?

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‘leCKHﬁ AHAJIU3 MMOYBLI: OIIPEACIICHUE COACPKAaHUA aMMHaKa,
XJIOPUAOB, HUTPUTOB U HUTPATOB»

1. Uro Ttakoe nousa? Kakue nmokaszarenu BXOAST B CAHUTAPHO-XUMUYECKUN aHATU3 MTOYB?

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

3. Kakoii xapakTepuCTUKON IMOYBBI MOXKET ObITh HaJdWuWe B HEHl OOJIBIIOro KOJIUYEeCTBA
HUTPUTOB?

4. MoOXHO JM TO XMMHUYECKOMY COCTaBy IOYBBI OILICHUTH JaBHOCTh 3arps3HEHHS €€
opraHMuyeckuMu BeuiectBamu? Eciu na, To kakum odpazom?

S. Uro Takoe caHUTapHO-XUMUYECKUI aHau3 MOouB?

6. Hanummre peakiuu, jexamye B OCHOBE (POTOMETPUYECKUX OIPENEIeHUM aMMHaka,

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

7. Kakwue cymecTBytoT mpucnocoOieHus i B3sTHs mpod mous?

8. PacckaxuTte, Kak nmpoTekaeT mpoiiecc mpodooTdopa mous.

9. Onummure 0ocoOeHHOCTH JAa0OpPaTOPHOW MOATOTOBKM TOYB K aHajiW3y Ha HUTPATHI,
HUTPUTHLI, aMMHUaK, XJIOpPUABI.

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

«O0e3BOKHBAHUE U YIUIOTHEHHUE 0CAIKOB CTOYHBLIX BOI»

1. HazoBuTe ncTOYHNKN 00pa30BaHUs OCAIKOB U UX XapaKTEPUCTHKHU.

2. Kakne xapakTepuCTHKH OCAJKOB CTOYHBIX BOJI HEOOXOJMMO 3HATh MpPHU BHIOOpE
0o0opymoBaHus i YILIOTHEHHS U 00€3BOKHUBAHUS 0CATKOB?

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

4, Kakue criocoObI 00€3B0KUBAHMS OCAIKOB BaM M3BECTHEI?

«/3BJIeyeHne HePTENPOAYKTOB M3 MECYAHBIX MOYB METOA0M IKCTPAKIMI
Uro takoe mousa? M3 kakux (a3 oHa cocTout?
Onummre CyniecTBYOIIYIO KIacCH(PHUKAIUI0 BUI0B Mo4YB Poccuu.
Uro npexacrasisieT u3 cedst HeTh?
Onummure, 4TO MPOUCXOIUT C MOYBOU MPH CUIHHOM HE(DTSHOM 3arpsi3HEHUU.

NS
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S. Uto Takoe peKyJbTUBaALUS 3€MENb?
6. [lepeuncnure MeTO bl TUKBUIAUN HEPTSIHBIX 3arpsi3HEHUN TTOYBBI U UX OCOOCHHOCTH.
7. B yewm 3akmogaercs COpOIMOHHBIN METOI OYMCTKH BOJHON BBITSKKH ITOYBBI?
8. [Tepeunciure ucnoab3yeMble B pab0oTe COPOSHTHI M X OCOOCHHOCTH.
9. Yro Takoe OpraHoJICNTHYECKUE TOKA3aTeNIM Ka4eCTBa BOIbI?
«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. Chopmynupyiite 3akonbl OMa.
4. [lepeuncnntTe OCHOBHBIE COCTABISIONIME TMAACHHs MOTEHIMAIa JJIEKTPUUYECKOW LIenu
AIEKTPOXUMHUYECKOIN YCTaHOBKH.
S. Kak onpenensroT K03 GHUIMEHT MOJIE3HOTO IEHCTBUS U BBIXO MO TOKY.
6. Kakue KOHCTpYKUIMOHHBIE MapaMeTpbl DSIEKTPOXUMHUYECKOW CHCTEMBI BIMSIOT Ha
3¢ (HEeKTHBHOCTH TPOIecca OUUCTKH?

7. B yem cxo0/1cTBO U paznuyre JIEKTPOXUMUYECKOM OUMCTKU KUAKOCTEH U MOYB?
3ayeTHO-IK3aMeHALMOHHbIE MAaTePUAJIbI ISl IPOMEKYTOUHOM aTTecTalun
(3x3aMeH/3a4eT)

Bomnpocsl k 3k3amMeny:
1. O6nactu ucnoab30BaHus BOJAbI B TexHOocepe. TeHIeHIINY U3MEHEHHs KayecTBa
BOJIBI B PE3YJIbTATE aHTPOIIOTCHHBIX BO3ICHCTBHUI Ha OKPY>KAIOLIYIO CPEy.
2. Knaccudukanus BemecTs — 3arps3sHUTENEH BOJBI U METOBI UX U3BJICUEHUS (10
($a30BOMY COCTOSIHUIO U XUMHUECKOMY COCTaBY).
3. besorxonmupie u pecypcocOeperaronue TEXHOJIOTHH HCIOIb30BAaHUS BOJABI B

texHocdepe. Konmernmust 0e30TXOAHOTO MPOU3BOACTBA. [IpHHIUIIBI COBEPIICHCTBOBAHUS
CYIIECTBYIOILUX ITPOU3BOJICTB.

4. besorxonHple u pecypcocOeperaroiue TEXHOJIOIMH HCIOJIb30BAaHUS BOJABI B
TexHochepe. TUIOBbIE CXEMbl OpraHU3aLH [TPOU3BOICTBEHHBIX IPOIIECCOB.

5. Baxnenmmue TUIIOBBIC DKO3alUTHHIC MPOLIECCHI. TexaomOrMUeckue,
HKOJIOTHUECKUE U SKOHOMHUYECKUE MPUHLUIBL. CTaguu pa3paboTKH MPOLECCOB OUUCTKH.

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

1. OcCHOBHBIE  3aKOHOMEpPHOCTH  Tiporiecca  (UIBTPOBAHHS  BOJHBIX  CpPE..
DunbTPOBAHKE B CIIOE.

8. AmnmnaparypHoe opopMiIeHHe polecca GUIbTPOBaHUS BOJHBIX cpel. MenaeHHbIe
(GUIBTPBIL.

9. AnmnaparypHoe odopmiieHne mpouecca  (QWIBTPOBAaHMUS ~ BOJHBIX  Cpell.

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

10.  Xumwuueckue METOJbl OUUCTKH BOABL. HelTpanuszanusi KUCIBIMH ra3aMu.

11.  Xumuueckue METOJbl OYMCTKM BOJbL. BbimeneHue Kamblusi W MarHwusl.
Tepmuueckue metoasl. MI3BecTkOBaHUE.

12. XUMHYEeCKHEe METO/Ibl OYMCTKH BObI. Hanbonee pacpocTpaHéHHBIC OKUCITUTEIH.
[Tpuntmn u o6nactu npuMeHeHus MeToa. OKUCIEHHE XJIOPOM.

13. XUMUYECKUE METOAbl OYUCTKH BOJAbL. OKHCICHHE KHCIOPOJOM W O30HOM.
[IpeumyiiecTBa 1 HETOCTATKH.

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

15. OuncTKa CTOYHBIX BOJ METOJIOM BOCCTaHOBJICHUsI (00€3BpEKHBAHNE COSTUHECHUN

PTYTH, MBIIIbSIKA, XPOMA).
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16. Craguu mnporecca KoaryJslUMu: pPacTBOPEHHUE KOAryysiHTOB, JO03MPOBaHUE H
CMEIIIEHUE PEareHTOB CO CTOYHOM BOJOM; XJIOMbEOOPa30BaHUE U OCAXKICHHE XJIOMheB. DaKTOPHI,
OIpEAEISAIONINE CKOPOCTh KOAryJIsIUH.

17.  Tepmuueckue MeTOJAbl OYUCTKM CTOYHBIX BOJA. MeTon AUCTHIUIALUU.
Teoperuueckre OCHOBHI M anmapaTypHoe opopMIIeHHEe METOIa.

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

19.  dnoranuoHHBIE METOJbl OYUCTKM CTOYHBIX BOJ. AmmapaTypHoe O(hOpMIIEHHE.
I'paButanmonnas ¢noramus. [leanas gnoranus. HanopHas duorammus.

20. Hcnonw3oBanue GIoTalimOHHBIX METOIOB IS pa3iesieHuss HETH U BOJIBI.

21.  OcHOBHBIE XHMHYECKHE KOArYISHTHL. [IpMHIMNHMAIBHBIE CXEMbl THIIOBOTO
o0OopynoBanus. Pacyer 103 KoaryiasHTOB.

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

23.  Meroanl 06e33apaKMBaHUs CTOYHBIX BOJ. [lomyueHue peareHToB, 000pyI0BaHHE,
croco0bl HHTEHCU(UKALMY ITpoLiecca.

24.  DIeKTpOXUMHUYECKHE Iporecchl. [IpuHImmnuanpHas cxema 3JIeKTPOXUMHUYECKOM
s4yeiku. Peakiuu, npoTeKaroue Ha 3IeKTPOoAaX.

25.  Teoperudeckne OCHOBBI  DJIEKTPOXMMHUYECKHX  IPOIECCOB  OYHUCTKH U
00e3BpeKUBaHMs paCTBOPOB.

26.  AHOOHOE OKHCJICHHE M KaTOJIHOE BOCCTAHOBJICHHE TOKCUYHBIX IPUMECEH.

27.  DIEKTPOXUMHYECKOE yMST4eHUE BObI.

28.  DIEKTpOXUMHYECKAs KOATYIISLHS.

29.  DraexkTpoxumHuueckoe o0e33apakuBaHUE IPUPOIHBIX U CTOYHBIX BOJI.

30.  DnekrpodoTarus.

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

32.  OcHOBHBIE TUIIBI HOHOOOMEHHBIX MAaTEPUAJIOB, IPEABABIsIEMbIE 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 3aLIUTHI CpeJibl OOUTaHMUS.

35. CtpoeHue M CBOWCTBA OPraHMYECKUX HMOHOOOMEHHBIX MaTepuaioB (OOMeHHas
€MKOCTh, Ha0yXaeMOCTh, aJIcCOPOLUs, SJEKTPOIPOBOIHOCTB ).

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

37.  VYMmsrdeHve NpUPOIHBIX U CTOYHBIX BOJ, YAAJE€HHUE COJEeH TSXKETBIX METAIOB C
UCTIOIb30BaHUEM HOHOOOMEHHBIX METO/I0B. JIOCTOMHCTBA M HEJOCTATKU METO/IA.

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

39.  MemOpaHHble U KOMOMHMPOBAHHBIE METOJbI MEepepabOTKH CTOYHBIX BOA. Mx

JIOCTOMHCTBA U HETOCTATKH.
40. Kakue mpOoMBIIIJICHHbIE aBapUU U Ype3BbIYAIHBIC CUTyallud HauOoliee XapaKTepHBI
it Poccnn?

41.  KakoBbIM MOXeT OBITh BIHMSHHE MPOU3BOACTBEHHBIX aBApUl M UYpe3BBIYAMHBIX
CUTyallMil HAa XUMUYECKUN COCTaB M CTPYKTYpPY MOYB?

42.  OxapakTepusyiTe TUIIMYHbIE TPOU3BOACTBA U UCTOYHHUKH 3arps3HEHHUS TIOYB.

43.  Kakwue oOmnme moaxo/bl K MpeIoTBpaIIeHIIO BPEIHBIX BEIOpOCOB Bam n3BecTHBI?

44,  CymecTBYIOT JIU TUIIOBBIE TEXHOJIOTUH MTPEIOTBPAILIEHHS 3arpsi3HEHUS JTUTOChHEph
u e€ peabunuraruu?

45.  KakoB cocraB O6MOakTHBHOrO mia u mieHku? Yro takoe cyOctpat? Uro Takoe
WJIOBBIA MHAEKC?

46. UYro Takoe Ouoxumuueckoe oOkucieHue?  OxapakTepusyite  CTaauu
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OHMOXUMHUYECKOTO pacnana OpraHn4CcCKux BCIICCTB.

47.  Yewm anaOboJIMYECKUE MPEBPAICHUS OTIIMYAIOTCS OT KaTabOTMIeCKuX?

48.  Yro Ttakoe (hepMEHTHI U KaKOBa UX POJIb MPOIECCe OMOXUMUIECKOTO OKUCIICHUS?

49. OT KaKuX MapamMeTpoOB 3aBUCUT BEJIMYMHA KOHCTaHThl Muxasnmuca-Mentena? Kak
Y JIJIs 4ETO ONPENEIIAIOT KOHCTaHTy Muxasnuca-MenTeHa?

50.  Kaxkue BemecTBa moBbIIaOT 3P HEKTUBHOCTH (EPMEHTOB M KaK OHU HA3bIBAIOTCS?
Kakwue BemiecTBa sBISIOTCS HHTUOUTOpamMu (pepMeHTOB?

51.  Kakwue pepmeHTHI (M TOUEMY) Ha3bIBAIOT AN TUBHBIMU?

52.  OxapaxTepu3syiTe CTaIuu pa3BUTHA OMOMAcChl B OMOpeakTope.

53.  Kakue ypaBHEHUs XapaKTepPU3YIOT PUPOCT OromMacchl?

54.  Knaccu¢umupyiite Tpynmbl TPOMBIIUICHHBIX BOJA MO OHOXMMHUYECKOMY H
XUMHYECKOMY [TOKa3aTelio.

55. Kak ycraHaBIMBalOT BO3MOKHOCTb OYHCTKH MPOMBIIUICHHBIX CTOYHBIX BOJ
OMOXMMHYECKUMH METo1aMu?

56.  Cdopmymnupyiite CymHOCTb a9pOOHOT0 METO/Ia OYUCTKH.

57. Kakumm dakropamu (M Mmovemy) OMPESIsAeTCs CKOPOCTh IMpoIecca a’poOHOM
ounctku? Kak BiausieT Temmneparypa Ha mporecc adpoOHOro OpoxeHus?

58. Ilouemy B OuHIIaeMbIX OHOXMMHYECKHMMH METOJaMH CTOYHBIX BOJAX
KOHTPOJIUPYIOT cojiepkanue azota u pochopa?

59.  UYewm mons opollleHUs OTIMYaAITCsA OT mojei ¢unbTpanuu? KakoBa TexHOIOTHS
OKCIUTyaTalliy Toyiell opouieHus? YTo Takoe IJIONaap HAMOPXHBAHUA W KOTga €€ CTOUT
YUUTHIBATH?

60.  Yro Takoe Omosiornmueckue npyapl? Kak u Korjaa ux 3KCILTyaTHPYIOT?

61.  Yto Takoe a’pOTIHK U Kakue Mmpoiiecchl B HEM mpoTrekaroT? 1o kakum mpusHaKam
U KaK KJIacCUPUIHIPYIOT a3POTIHKHU?

62. Kakoe o0opynoBaHHe BXOAWT B COCTaB YCTAHOBKHU JUIsl aHA’POOHON OUYMCTKU?
[Touemy (¥ KaK) a9pOTIHKHA KOMOUHUPYIOT C OTCTOMHUKAMHU (OCBETIIUTEIISIME ) HITH (IIoTatopamu’?

63.  OxapakTepu3yidTe OCHOBHBIE MEXAHH3Mbl HApYUICHHS  TEXHOJIOTUU U
AKCIUTyaTaI[H adPOTIHKOB, & TAKIKE MEPHI IO UX YCTPAHEHUIO.

64.  Kakue paxTopsl (M mouemy) BIMAIOT Ha 3PPEKTUBHOCTh OUYMCTKU B OMODUIbTpax?

65.  Yem BBICOKOHArpyxaemble OMO(DUIBTPBI OTIIMYAOTCS OT KareIbHbBIX ?

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

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

68. Kak ocCymecTBISIOT TPOBEPKY OTXOJIOB Ha OMOpa3iIaraeMoCcTh aHa’POOHBIMHU
MeTogaMu?

69.  KakoBbI OCHOBHBIE CTJMH aHAIPOOHOTO OPOKEHMS?

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

71.  Yem OuopeakTopbl MEPBOro MOKOJIEHUS OTIMYAIOTCA OT OMOPEAKTOPOB BTOPOIO
MOKOJICHUS?

72.  Kak OCyIIECTBIISIOT COBMECTHYIO OYHCTKY OBITOBBIX M CTOYHBIX BOJI?

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 uIOBBI€ IUIOMIAKU OTIIMYAIOTCA OT IUIOIIA0K-YIIJIOTHUTEIEH?
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79.  OxapakTepu3yWTe JTOCTOMHCTBA M HEAOCTATKH, KOHCTPYKIIMOHHBIE OCOOCHHOCTH
PacCibUIMTCIIbHBIX CYIIMJIIOK U OITUMAJIBHBIC YCIIOBUA UX SKCILTyaTallkuH.

80.  OxapakrepusyiTe JOCTOMHCTBA W HEIOCTAaTKH, KOHCTPYKIIMOHHBIE OCOOCHHOCTH
CYIIMJIOK C BpaljaromuMcs 6apabaHoM U ONITUMAIIbHBIE YCIOBUS UX YKCIUTyaTaIUH.

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

82.  IlpuBenute mpuMepbl peKyNepaluy aKTUBHOTO WJIa.

83.  HM3nmoxwure CymIHOCTH METOJIa SKCTPArupoOBaHUsI.

84. KakoBa cymHOCT, MeToAa Kpuctammusanuu? Kak ycrpoeHo o0opynoBaHue,
NpUMEHSIEMOE JUTSl KOHIICHTPHUPOBAHUS BEIIECTB METOIOM KPUCTATU3AIIUH?

85. B uem cyrh MeTona mpocToi neperonku (auctwuisinun)? KakoBo ammapaTypHoe
oopmieHre MeTo1a AUCTIILISLMN?
86. Kakue mpueMbl HCHONB3YIOTCA U CHIDKEHHS DJHEprosarpar H

YBEIMYCHUSI CTENICHW OYHMCTKUA BOJbI NPH HUCIOJB30BAaHUM METOJA JIUCTUILISIAN?
SIBnsieTcs U METOI TUCTUILISIIMM pecypcocOeperaommum?

87.  UYro takoe TIIO? Yem onu onyatorcs ot ThO?

88.  Ilepeuncnure OCHOBHBIC  OINEpPAalMUd  NEpepadOTKHA  TBEPIABIX  OTXOOB,
o0ecrieunBaroIe YCTOHYUBOE pa3BUTHE OOIIECTBA.

89. B uem cXoACTBO M pa3nuyme cCXeM NepepadOTKH TBEPABIX OTXOIOB B PAa3BUTHIX U
pa3BUBAIOIIMXCS CTpaHax?

90. B dyem pasHuna Mexay KOHTPOJIMPYEMOM M HEKOHTPOJIUPYEMOM 3SMHUCCHEH
OTXOHO0B?

91.  OxapakTepu3yiTe METOA KalCyJIupoBaHUsA. YeMm MeTOH KarcylupoBaHUS
OTJIMYAETCS OT METO/1a LIEMEHTUPOBaHUA?

92.  Yro Takoe »HEPreTUUECKUI MOTCHIINAI OTXO/I0B U KaK €ro UCIOIb3YIOT?

93. B uyem cyrp MeTona mnupoiM3a TBepAbIX oTXxoa0B? KakoBo ammapaTypHoe
odopmileHHE MeToa MUpoIn3a’?

94.  Ileun BantokoBa. B uem ocHoBHOe oTimuue neueil BaniokoBa n o0opynoBaHus,

IpeAHa3HauYeHHOTo I upoian3a? Pa3sl KAKOro cocTaBa 00pa3yoTCs IPH MepepadoTKe TBEPABIX
0TX0J10B B neuax BantokoBa? I'1e u kak ux nepepadbarsiBaroT?

95.  OxapakTepusyiTe METOJ IepepadOTKN TBEPABIX 0TX00B «IInpoKcImy.

96. B uem 3axioyaeTcs M Kak peaqu3yercss MPUHLUI Oe30TXOAHOCTU NepepaboTKH
0TX0/10B?

97. B uem ocobeHHOCTH nepepabOTKH TBEPAbIX PAJHOAKTUBHBIX OTX0JI0B?

98.  UYrto Takoe «CaHWTAPHOE 3aXOPOHEHUE 0TX0I0B»? UeM OHO OTIUYAETCS OT TPOUHX ?

99.  Kakue KOHCTPYKIIMOHHBIE SJIEMEHTBI SBJISIOTCS HEOOXOIUMOM COCTaBIISIOIIEH

HOJIMTOHA JJIS1 CAHUTAPHOTO 3aXOPOHEHUS OTXO/10B?

100. TIloyemy B cocTaB YCTaHOBOK AJISi TEPMOINEPEPaObOTKU TBEPIBIX OTXOJOB BXOJISAT
CyXHU€ U MOKpBIE IEKTPOPUIBTPHI?

101. Kakue KOMIUIEKCHBbIE TE€XHOJIOTMYECKHUE CXEMbl MPEAOTBPAIICHUS MOCTYIJICHUS
BPEIHBIX U TOKCUYHBIX BEIIECTB B TUTOC(Hepy Bam n3BecTHBHI?

102. Kakue coBpeMeHHbIE METOAbl M O00OpylOBaHME peabWUIMTAlUU  3eMeb
npecTaBisitoTcss Bam Hanbonee nepcrneKTUBHBIMU?

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHUs

Onenka Kpurepun orieHMBaHusI 110 K3aMEHY
OLICHKY «OTJHMYHO)» 3acly’KUBaeT CTYJIEHT, OCBOMBIIMM 3HAHHS, YMEHUS,
Bricokuit KOMIIETEHIIMM U TEOpeTHUYECKUI MaTepuas 6e3 MpoOenoB; BHIIOIHUBIINMA
YPOBEHB «5» BCE 3aJaHusl, TMPEAYyCMOTpPEHHbIe Yy4eOHBIM IUIAHOM Ha BBICOKOM
(oTIIM4HO) KayeCTBEHHOM YpPOBHE; IPAKTHUYECKHUE HAaBBIKU MPO(HEeCcCHOHAIBHOTO
MIPUMEHEHHS OCBOCHHBIX 3HAHUN c(OPMUPOBAHbI
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OLICHKY «XO0pomio» 3acCilyXuMBac€T CTYACHT, IMNPAKTHYCCKU IIOJHOCTBIO

yp(c:)I;ZiI:,H(Z» OCBOUBIIUH 3HAHUS, YMEHHS, KOMIIETEHIIMN M TEOPETUUYECKUN MaTepual,

(xopo1o) yueOHbIC 3a1aHHS HE OILICHEHBI MAKCUMAJIbHBIM YK CJIOM 0a/UIOB, B OCHOBHOM
c(hOopMUPOBAI MPAKTHYECKNE HABBIKU

ToporoBsiii OIICHKY «yImBJIeTBOpUnTeJILHO» 3aCIy)KUBACT CTYJCHT, YaCTUYHO c

YPOBEHD 3% npoOesiaMyd OCBOMBIIMN 3HAHUS, YMEHHUS, KOMIICTEHIIUU U TEOPETUICCKUI

(Y10BCTBOPHT MaTepuaj, MHOTHE ydeOHbIe 3aJaHHs JIMOO HE BBINOJIHWI, JUOO OHHU

e1bHO) OIICHCHBI YHCIIOM OaljioB OJIM3KUM K MUHUMAIBHOMY, HEKOTOpPHIE

IMPAKTUYCCKNUE HABLIKU HE C(i)OpMI/IpOBaHBI

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

YPOBEHB «2) 3HaHUS, YMCHHUs, KOMIICTCHIIMM W TEOPETUYCCKUU MaTepual, y4eOHbIe
(HeyIOBIIETBOp | 3aJaHUs HE BBIOJIHWI, MPAKTHYECKHUE HABBIKK HE C(HOPMHUPOBAHBI
UTEJIHHO)

Kpurepun oueHuBaHus 1o 3a4ery:

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

«3a4YTEHO»: CTYJCHT BJIAJACET TEOPETHUYECKHUMU 3HAHUSMH [0 JAHHOMY pas3leny, 3HaeT
OCHOBHOI TpOrpaMMHBIA Marepual B 00bEéMe, HEoOXOIUMOM aJsi JalbHeuied y4éObl u
npecTosmel padoTel TIO0 MPOPECCHH, AOMYCKAeT HE3HAYUTEIHHBIC OIIUOKHU; CTYICHT yMEET
MPAaBUIBHO OOBSCHATH MaTepuai, WITIOCTPUPYS €ro MpUMepaMu, CIIPABIISIETCS C BHIIOJIHEHUEM
3aJJaHU, TPELYCMOTPEHHBIX POrPAMMOM, 3HAKOM C OCHOBHOM JINTEPATYPOM, PEKOMEHIOBAHHOMN
MNpOrpaMMoOH.

«He 3a4YTeHO»:. MaTepuaj HE YCBOEH WM YCBOECH YAaCTUYHO, CTYAEHT 3aTpPyAHSETCA
MPUBECTU MIPUMEPHI, UMEET J0BOJILHO OTPaHUYEHHBIA 00bEM 3HaHUN POrPaMMHOTO MaTepHarna,
JIOITYCKAaeT MPUHITUITHATBHBIC ONIHOKY B BBITTOJIHEHUU MPEAYCMOTPEHHBIX TIPOTPAMMON 3aJITaHUH.

Kpurtepuu onennBanus pegepaton

OneHka «OTJIMYHO» — BBIIIOJIHEHBI Bce TpeOOBaHMS K HAIlMCAHUIO U 3aluTe pedeparta:
o0o3HaueHa npobiieMa U 0OOCHOBAaHA €€ aKTYalbHOCTb, CAETAH KPAaTKUU aHaIM3 Pa3IU4HBIX
TOUYEK 3pPEHUs Ha PacCMaTPHUBAEMYIO0 MPOOJEMY U JIOTUYHO M3JI0KE€HA COOCTBEHHAs MO3MIIMA,
chopMyIHpPOBaHbl BBIBOJBI, TEMa pPACKpBITA IOJHOCTHIO, BBbIIEpXKaH OO0bEM, COOIO/IEHBI
TpeOOBaHUS K BHEIIHEMY O(QOpPMIICHMIO, JAaHbl IpPaBWIbHBIE OTBETHl HAa JIONOJIHUTEIbHBIE
BOIIPOCBI.

OneHka «Xopouo» — OCHOBHbIE TpeOOBaHMSI K pedepaTy U €ro 3alluTe BHINOIHEHbI, HO
IIPY ATOM JIOIYUIEHBI HEOUEThl. B 4acTHOCTH, NMEIOTCS HETOYHOCTH B M3JI0KEHUU MaTepHaa;
OTCYTCTBYET JIOTHUECKasi MOCJIeA0BAaTEIbHOCTh B CYXKACHUAX; HE BblIEpkaH o0beM pedepara;
MMEIOTCS YIyILeHUs1 B 0)OpMIIEHUH; Ha JTONOJHUTENIbHbBIE BOIIPOCHI IIPH 3aLIUTE JaHbl HETIOJIHbIE
OTBETHI.

OneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYINIEHUS OT TPeOOBaHUMN
K pedepupoBaHuio. B 4acTHOCTH, TeMa OCBElIEHA JIMIIL YAaCTMYHO; JOMYLIEHbI (PaKTUYECKHe
OIIMOKK B COJEp)KaHUU pedepaTa WIKM MPHU OTBETE HA JOMOJHUTEIbHBIE BONPOCHI; BO BpPEMs
3aIUTHl OTCYTCTBYET BBIBOI.

OrneHKa «HeyI0BJIETBOPHUTEIBHO» — TeMa pedepaTa HE pacKkpbiTa, OOHApYKHUBAETCS
CYIIECTBEHHOE HETIOHUMAaHUE MPOOIIEMBI.

Kpurepun nndpepenuuporannoii oneHku pedepara

Kpurepuu oneHku MakcumasbHas OlleHKa B 6ajuiax
JIorn4HOCTh M310KEHUS 3
PackpbiTHE TeMbI 3
Vcnonp30BaHue MUPOKoH HHPOPMALTMOHHON O6a3bl 3
Hanmuue coOCTBEHHEBIX BRIBOAOB, 0000IICHMIA, 3
KPUTHYECKOT'O aHaJIN3a
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CobnroieHne npaBul UTHPOBAHMS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Htoro: 15

13-15 0anaoB — OTJIMYHO;

10-12 6annoB — xoporio;

8-9 6ayioB - yIOBICTBOPUTEIIBLHO;

0 GayTOB — HEYIOBJIETBOPHUTEIBHO.

Kputepuu oneHuBanus pe3yibTaToOB YCTHOIO OIpoca

OueHka «xopouio» CTAaBUTCS, €CIU CTYAEHT JaeT OTBET, YAOBJICTBOPSIOIIMM TEeM XKe
TpeOOBaHUSM, UYTO M JAJSl OLICHKH «OTJIWYHO», HO AOIMyckaeT 1-2 omuOKu, KOTOpHIE caM Ke
UCTIPABIISET, 1 1—2 HemodeTa B MOCIEI0BATEIIBHOCTH H SI3bIKOBOM O(DOPMIIEHUH M31aragMoro.

OueHka «yooenemeopumenbHo» CTaBUTCS, €CIU CTYACHT OOHApy>KHMBaeT 3HAHUE U
MOHUMaHHE OCHOBHBIX TOJIOKEHUH TaHHOW TEMbI, HOT U3JIaraeT MaTepras HEMOJIHO U JIOIyCKaeT
HETOYHOCTH B OIpeIeJICHUH MOHATUH WK (OPMYITUPOBKE MPABUIT; HE YMEET TOCTATOUHO ITyO0KO
U JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXKJICHUSI W MPUBECTH CBOU IPHUMEPHI; M3JIaraeT MaTepHall
HEMOCIIEI0BATENbHO U JIOMYCKAET OIIUOKHU B SI3IKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «Hey0oe1emeopumenbHo) CTaBUTCS, €CJIU CTYAEHT OOHapy)XMBAeT HE3HaHUE
OonbIIel YacTH COOTBETCTBYIOLIETO BOMNpOCa, JOMycKaeT oOMmHOKH B  (HOPMYIHPOBKE
ONpeAeNEHU U TPaBUJl, UCKAXKAIOUIME UX CMBICH, OECIOpPSIOYHO U HEYBEPEHHO H3JaraeT
matepuan. OneHka «2» OTMeYaeT TaKue HEJOCTaTKH B IOATOTOBKE, KOTOPBIC SBIISIIOTCS
CEPHE3HBIM MPEMSATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCIEAYIOIIUM MAaTEPUATIOM.

Kpurepun ouneHuBaHsi TBOPYECKUX padoT

OneHka «omaiuuno» BBICTABISETCS CTYJIEHTY, €CJIM B TBOPUYECKOU paboTe MpeicTaBiieHa
coOCTBeHHass TO4yKa 3peHus (MO3ULMsA, OTHOIIEHWE, CBOs ues); MpoliemMa pacKpbITa
UHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, TPH 3TOM CTYACHT MOXET TEOPETHYECKH O00OCHOBATH
CBSI3H, SIBIICHUS, apTYMEHTUPOBATh CBOE MHEHHUE C OMOPOil Ha (PaKThI WIIM JTMYHBINA OTIBIT.

OneHka «xopouio» BBICTABISETCS CTYIEHTY, €CJIM B TBOPUECKON padoTe mpeicTaBiieHa
COOCTBEHHAas TOYKa 3peHus (IO3MLHMSA, OTHOILEHHE, CBOSA Hujes); mpolieMa J0CTaTOYHO
MHTEPECHBIM, HEOOBIYHBIM CHOCOOOM, HO TPU 3TOM CTYACHT HE B IIOJHOW Mepe MOMKET
TEOPETUYECKH 0OOCHOBATh CBSI3H, SIBJICHUS, apT'yMEHTHPOBATh CBOE MHEHUE C ONOPON Ha (aKThl
WJIM JIMYHBII OMBIT.

OrneHka «yooenemeopumenvHo) BBICTABISAETCS CTYIEHTY, €CIM B TBOpPYECKOH (opme
IpeJICTaBICHa TOYKA 3peHUst (NO3MIMs, OTHOILEHUE, HAes) KaKoro-inbo Y4eHOro, MpaKTHKa;
CTYAEHT JlelaeT MOMNBITKY TEOPETUYECKH OOOCHOBATh CBSA3M, SIBICHUS, apryMEHTHPOBAThb CBOE
MHEHHE C OMOPON Ha (aKThl WU JINYHBIN OIBIT

OneHka «HeyooenemeopumensbHo) BBHICTABISAETCS CTYIEHTY, €clii padoTa BBHINOJIHEHA
(dopManbHO, OOJIbIIIAst YACTh BBITIOJIHEHA HE 10 TEME, HE IIPEICTaBIeHa COOCTBEHHAs TOUKA 3PEHUS
(TIO3U1IMsL, OTHOIIEHHUE) IPH PACKPBITHH MPOOJIEMBI; apIyMEeHTAIUsl CBOETO MHEHUS Cl1abo CBsA3aHa
C PacKpBITHEM MPOOJIEMBI WK paboTa HE C/laHa.

Kputepun oneHuBanns pe3y/ibTaToB ObICTPOIO MHCHMEHHOI0 ONPOCca («OJHI-0IIPOC»):
Kaxxnmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIN, Y3KO CHOPMYIUPOBAHHBIN BOMIPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJEpXKallMM BCE OCHOBHBIE XapaKTEPHUCTUKU
OTHMCHIBAEMOT0 MOHATHUS, MHCTUTYTA, KATETOPHH.
IlIxana oneHUBaHUA:
«OTaHYHO» - BOIPOC PACKPHIT IMOJHOCTbIO, TOYHO OOO3HAUEHBl OCHOBHBIE TIOHATUS U
XapaKTEpUCTHKU 110 TEME.
«Xopo1o» - BOIIPOC PaCKpPHIT, OJHAKO HET MOJTHOTO OMHCAHUS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
«Y10BJIETBOPUTEIBHO» - BOIIPOC PACKPBIT HE MOJIHO, IPUCYTCTBYIOT IpyOble OIMOKH, OHAKO
€CTh HEKOTOPOE MOHUMAaHUE PACKPhIBAEMBIX MOHSITHIA.
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«HeynoB1eTBOpHUTEIBLHO» - OTBET HA BOIIPOC OTCYTCTBYET MJIM B LIEJIOM HE BEPEH.

Kpurepun oueHuBanusi J1JabopaTopHbIX padoT

«5» (OTIIMYHO, 3a4TEHO): BEITIOJTHEHBI BCE 3a/1aHUS 1a00paTOPHOU pabOThI, CTYACHT Y€TKO
u 6e3 omrOOK OTBETUII Ha BCe KOHTPOJIbHBIE BOIIPOCHI.

«4» (XopoIo, 3a4T€HO): BBITIOJHEHBI BCE 3aJaHUs J1a00paTOpHON pabOTHI; CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIETBOPUTEIBHO, 3a4TCHO): BBIMOJIHECHBI BCE 3aJaHMsI JIaAOOpaTOpHOU paboThI ¢
3aMEYaHHsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«2» (He 33,‘-ITGHO)I CTYACHT HC BBIIIOJHWII WA BBIIOJHWI HCHIPABUIIbHO 3aJaHUA
n1abopaTopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU UITU HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 IlepeyeHb y4eOHOM JTUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1 YueOnas aureparypa

1. byneikuna T.A. Ilpouecchl m ammapaThl 3amuThl ruapochepsl [Tekcer]: ydueOHOE
nocobwue Juist ctyneHToB By30B / T. A. byneikuna, C. I'. EmenbsaoB. - M.: Axanemus, 2010. - 287
c.

2. Beromkun, A.I'. UnxenepHast 3amura BOJHON Cpeibl [DNEKTpOHHBINA pecypc]: yueo.
nocobue — OnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2014. — 416 c. — Pexum goctyna:
https://e.lanbook.com/book/49467.

3. ITucemenckas H./l., 'aasry B.B., Hukonenko B.B. MeTonpl 3ammThl cpeibl 0OOUTaHUS
B TexHOC(epe: yaeoHoe mocodue. Kpacnonap: Kybanckuii roc. yu-T, 2007. 140 c.

4. BeromkuH, A.I'. TexHONIOrHH 3alIUTHI OKPYXKAIOIIEH Cpeibl OT OTXOJI0B MPOU3BOICTBA
U TIoTpebneHust [ DIEKTPOHHBIN pecypc]: yuebHoe nmocodue / A.I'. BeromknH. — DIIeKTpoH. JaH.
— Canxr-IlerepOypr: Jlans, 2016. — 304 c. — Pexxum nocryna: https://e.lanbook.com/book/72577.

5. Jmutpenko, B.II. VmpaBineHwe 3KOIOTHYECKOW O€30MacHOCTRIO B TexHochepe
[DnexTpoHHBIH pecypc]: yuebnoe nocobue / B.I1. [Imutpenko, E.M. Meccunesa, A.I'. detucos.
— DOmnextpoH. naH. — Cankr-IletrepOypr: Jlanb, 2016. — 428 c¢. — Pexum npocryna:
https://e.lanbook.com/book/72578.

6. FOpkeBuy, A.A. TexHOTOrHYECKHE OCHOBBI MPOU3BOJICTBA XUMUYECKUX KOMIIOHEHTOB
cucTeM kHu3HeoOecneueHus: [DneKTpoHHbIN pecypc]: yuyeOHoe mocodue / A.A. FOpxkesuu, I'.K.
Npaxuiok, H.®. ®énopos, M.A. Ilumenona; nox pea. I'.K. BaxHioka. — DIeKTpoH. JaH. —
Cankr-IlerepOypr: Jlanp, 2015. — 368 c. — Pexxum nocryna: https://e.lanbook.com/book/58170.

7. benoB C. B. be3onacHOCTb >KHM3HENEATENBHOCTH W 3alllUTa OKPY)KAIOLIEH Cpenbl
(TexHocdepHast 0€30MaCHOCTh): YUeOHUK / - 2-€ u3 M., ucnp.u jgoi. - M.: FOpaiir, 2011. - 680 c.

8. Kanpirun, B. T'. [IpombiniuieHHast sKo10rust: yaeOHOe TocoOue Jisi CTY/IEHTOB BY30B / -
4-e uzn., nepepad. - M.: Akagemus, 2010. - 432 c.

9. T'onoBanos, A.W. PexynbTuBaIus HapymeHHBIX 3eMeNb [ DIEKTPOHHBIN pecypc]: yueo.
/ A.W.TonoBanos, ®.M. 3umun, B.J1. Cmeranun. — DnektpoH. aaH. — Cankr-IlerepOypr: Jlans,
2015. — 336 c. — Pexum mocryma: https://e.lanbook.com/book/60650.

5.2 llepnoauyeckue JuTepaTypa
Bba3r1 nanaeix kommannu «Mct Beroy http://dlib.eastview.com
OnextponHas 6ubdarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HuTepHeT-pecypchl, B TOM YHCJEe COBpeMeHHbIe mNpodeccHoHATbHBbIE 0a3bl
JAHHBIX U I/IH(l)OpMalII/IOHHI)le CHpﬂBO‘lHI)Ie CUCTEMBI

J1eKTPOHHO-0ubMoTeuHbIe cucTemMbl (IBC):

1. BBC «HOPAMT https://urait.ru/

2. OBC «YVHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4, DBC «ZNANIUM.COM» www.znanium.com
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5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JTAHHBIX:

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

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

3 Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snexrponnas 6ubanoreka (HOB) http://www.elibrary.ru/

5 [ToTHOTEKCTOBBIC apXUBBI ~ BEAYIIMX  3alaJHbIX HAYYHBIX OJKYPHAJOB Ha
Poccuiickoii mardopme Haydnsix xypHaaroB HOMKOH http://archive.neicon.ru

6 HanmonanpHast snekTpoHHas OMOIHOTEKa (IOCTYI K DIEKTPOHHON Oubimoreke
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmmorexu (PI'B) https://rusneb.ru/

7 [pesunentckas 6udaroreka uM. b.H. Enpriuna https://www.prlib.ru/

8 baza manaeix CSD KeMOpwmKCKOro IeHTpa KpHUCTALIOrpadUyecKUX JTaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17 YuuBepcuterckas nnpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanrmoHHbIe CIPABOYHBIEC CHCTEMBbI:
Koncynprant Ilmoc - cnpaBouHast mpaBoBas cHCTEMa (JIOCTYI MO JIOKAIBHOH CETH ¢
KOMIbI0TepoB Oubnuorekn) Pexxum noctyna: http://consultant.ru/

Pecypcsl cB0OG0OAHOTO JOCTYNA:

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

2. AMepHKaHCKas maTeHTHas 0a3a naHHbIxX http://www.uspto.gov/patft/

3. MunuctepcTBO Hayku M Bblcuiero obOpaszoBanust Poccuiickoit ®enepauun
https://www.minobrnauki.gov.ru/;

4. ®enepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Nudopmannonnas cucrema "EnuHoe OKHO [ocTynma K 00pa30BaTENIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas  komnekius 1udpoBeIX 00pasoBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

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

8. Cnosapu u >anmkiIoneauu http://dic.academic.ru/;

9. O0pazoBarenbHbIi opran "Yueba" http://www.ucheba.com/;

10. 3akoHomnpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun'. Borpocs! u 0TBETHI

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

CoOcTBeHHbIE 3JIEKTPOHHBbIe oOpa3oBaTe/bHble M HMH(OPMALMOHHBIE pecypchl

KyoI'Y:

1. ONEeKTPOHHBIN KaTajor Hayunou O6ubaroTeKu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas O6ubanorTeka TPYy10B YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena Moay/ibHOTO TMHAMU4eckoro ooydenus hitp://moodle.kubsu.ru
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4. baza y4yeOHBIX mMIaHOB, y4e€OHO-METOIMYECKHUX KOMIUIEKCOB, MyONMKaUui u
koHpepenmmii http://infoneeds.kubsu.ru/

5. bubmuoreka  wHpOpMaNMOHHBIX  pecypcoB  Kadeapbl  HMHGOPMAIIMOHHBIX
oOpa3oBaTelIbHbIX TexHONOoTHi http://mschool.kubsu.ru;

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

7. DeKTpoHHbIE 00pa30BaTENLHBIC pecypChl Kaheapbl HHPOPMAIIMOHHBIX CHUCTEM U

TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-meToaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeToauyeckue yKazaHus /sl 00y4aIOLIUXCS 110 OCBOEHUIO AU CHUIIIUHBI (MO1YJIs)

VYcneumHoe OCBOEHHME AMCLUUILIMHBI IPEANojaraecT akTUBHOE, TBOPYECKOE YydacTue
CTYJCHTA ITyTEeM IJIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

Texymuii KOHTPOJIb 3HAHUN OCYIIECTBISIETCA HAa KaXXIOM JIEKLIMOHHOM U J1a0OpaTOPHOM
3aHATUH. VITOroBas (hoopma KOHTPOJIS — 3a4eT U SK3aMEH.

O01mme pekoMeHIAUM

N3ydyeHne QUCHMILTUHBI CIIEyeT HAYMHATH C MPOpaboTKH padodel mporpaMMebl, 0codoe
BHUMaHMUE, Y€ LesIM U 3a7a4aM, CTPYKTYPE U COAEP KaHUIO Kypca.

NwmeeTcs 3neKkTpoHHas BepcHsl IEKLIUN [0 TAHHOW JUCIUILIMHE.

OcHoBHOI (opMmoii 00y4yeHMsI CTYIEHTOB SBIISIETCS CaMOCTOsITeNIbHas paboTa Haj
yueOHbIM MaTepuasoM. [Iporecc u3yueHuss AUCUUIIIIMHBI COCTOUT U3 CIAEAYIOLINX ITalOB:

1. IIpopaboTka TEOpPEeTHYECKOr0 MaTepuaja I0 PEKOMEHJOBAHHBIM Y4YE€OHMKaM MU
KOHCIIEKTaM JIEKLIMH, IPEeI0CTaBICHHBIX IIPENOIaBATEIEM B 3JIEKTPOHHOM BH/IE.

2. BeinonHeHue caMoCTOATENbHbBIX PadoT.

3. Cnaum 5K3aMeHa B YCTHOHM MJIM MMUCBMEHHOM (hopMe (IT0 YCMOTPEHHIO MPETI01aBaTels ).

CamocrosTenbHble paObOThl BBINOJIHSAIOTCS KaX/IbIM CTYJE€HTOM Ha OTAEIbHBIX JIMCTKAX.
He nomyckaercss ucnoip3oBaHuE JIOOBIX CpPEACTB KOMMYHUKaUUU (HOYTOYKH, MOOUJIbHBIE
Tesie(hOHBI C BBIXOJIOM B MHTEPHET U IIp.).

Opranu3zanys caMOCTOSITENIbHON padOThl CTYI€HTOB MPEAINOIaraeT:

- o0s3arenbHOE BBINOJHEHHWE pPa3pabOTaHHBIX MPENojaBaTeNieM HWHIUBUAYAIbHBIX
3aJaHUI;

- KOHCYJIbTAIlMH IIPETo1aBaTels;

- paboTa c JONOIHUTEIBLHON JIUTEPaTypOi;

- TOJTrOTOBKY JOKJaJ0B U pedeparoB, JUIsl BBICTYIUIEHHS HAa CEMHHAapax, HayYHBIX
KOH(EepeHIINi, yyacTHe B KOHKYpCax CTYJEHUYECKOIro oOIIeCTBa;

- BBINOJIHEHUE TEKYLIUX JOMAIIHUX padoT.

C 1enpro KOHTPOJIS U MOATOTOBKH CTYAEHTOB K M3YYEHHUIO HOBOW TE€Mbl BHaUaje Kaxaou
NPAaKTUYECKOI0 3aHATHUS MpenojaBaTeieM MPOBOJUTCS HMHAMBUIYaTbHBIM WM (DPOHTAIBHBIN
YCTHBI ONPOC MO BBHIIOJHEHHBIM 3aJlaHusIM Mpenapiaymeid Tembl. Kpurepuun oueHku: —
NPaBUIBHOCTh OTBETA M0 COJACPKAHUIO 3a/1aHUs (YUUTHIBAETCS KOJMYECTBO U XapaKTep OMHUOOK
IIpU OTBETE);

— NOJTHOTAa M TiOyOMHa OTBeTa (YYMTHIBA€TCS KOJIMYECTBO YCBOCHHBIX (DAKTOB,
HNOHITHUH U T.11.);

— CO3HATENBHOCTh OTBETA (YYUTHIBACTCS IOHUMaHKE U3J1araeMoro MaTepuana);

— JIOTUKA W3JIOKEHUs MaTepuana (y4UTHIBAETCSI YMEHUE CTPOHUTH II€JIOCTHBIMH,
NIOCJIEA0BATENBHBIN paccKa3, PAMOTHO OJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHUEN);

— paIoHaIbHOCTh UCIIOJIB30BaHHBIX TPUEMOB U CIIOCOOOB PEIIEHHUS TOCTABIEHHOM
yueOHOI 3a1auM (YUUTHIBAETCSl yMEHHE HCII0JIb30BaTh HanboJiee mporpeccuBHble U 3(hpeKTUBHbIE
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh U AI(PQPEKTUBHOCTh MCIOJIB30BAHUS HATJSAHBIX HOCOOMH U
TEXHUUYECKUX CPEJICTB MIPU OTBETE (YUUTHIBAETCS IPAMOTHO U C TIOJIb30M MPUMEHSTH HATJIATHOCTD
U JIEMOHCTPAIIMOHHBIN OIBIT IIPU YCTHOM OTBETE);
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— UCIIOJIb30BaHUE TOTIOJIHUTEIBHOTO MaTepuaia (00s3aTenbHOe YCIOBUE);

— paLlMOHATIBHOCTh HUCIOJb30BAHUS BPEMEHM, OTBEJIEHHOIO Ha 3ajaHue (He
0J100psieTCsl 3aTAHYTOCTb BBIMOJHEHHS 33JaHUS, YCTHOIO OTBETa BO BPEMEHH, C Y4YETOM
UH/IUBUYaJIbHBIX OCOOCHHOCTEN CTY/IEHTOB).

Pa3BepHYTBIIi OTBET CTyAEHTa JOJDKEH MPEJICTaBIATh COOOH CBSI3aHHOE, JOTHYECKU
II0CJIEI0BATEIbHOE COOOLIEHHE Ha 3aJlaHHYI0 TeMy, II0OKa3blBaThb €ro yMEHUE IPUMEHATh
olpezeNieHus, IpaBuja B KOHKPETHBIX CIIydasix.

IIpn oueHke pemieHHs 3a4ad AHAIA3UPYETCS IMOHUMAHUE CTYIACHTOM KOHKPETHOU
CUTYalluM, NPaBWIBHOCTh MPUMEHEHHs HOPM CEMEWHOro MpaBa, CIOCOOHOCTh OOOCHOBaHHS
BbIOPAHHOW TOYKH 3peHUs, [N1yOuHa MpopabOTKHU IPaBONPUMEHUTEIBHOIO MaTepuaa.

Pedepar u npeseHTanys Ha 3aJaHHYIO T€MY BBINOJHsAETCS B mporpamMe Power Point.
IIpesenTanmst nOJDKHA COCTOATH M3 5-8 ClIaliJlOB M COJEP)KAaTbh OCHOBHBIC OIPEICIICHUS,
(akTHUECKUI MIUTIOCTPUPOBAHHBIN MaTepua, BEIBOABI M CIUCOK UCIIOIb30BAHHBIX HCTOYHHUKOB.

Marepuan s pedepata HEOOXOAMMO MCKaTb B KHHUIAX, >KypHaJaXx U HHTEpPHET-
HCTOYHHUKAX, OMMYOJIMKOBAHHBIX B ITOCIEAHUE 3 TOA.

Pedepar, conpoBoxaaronuii mpe3eHTaNIo, T0JDKeH 3aHUMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJEHTOM B COCTaBE€ TPYIIIbI, NOATPYMIbl WX
VMHIVBUAYaAJIbHO. Bce BBIUMCIIEHNUS, BKIIIOYAs OLIEHKY TOYHOCTU AKCIEPUMEHTA, >KEJIATEIBHO
IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipu HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBIIIOJIHATh
B 4Yachl CaMOCTOSITENbHOW paboThl ¢ 00sA3aTelbHBIM IPEACTaBIEHUEM pE3yJIbTaTOB
[IPEnoAaBaTeso Ha MOCIEAYIOIIMNX 3aHATUAX I KOHCY/IbTALIUSX.

OdopmiieHre 0TYETOB JOIDKHO MPOBOIUTHCS MOCIE OKOHYAHUS paboThl B 1a00OpaToOpuu.
J1J1sl OArOTOBKY K 3alIUTE OTYETA CIIEAYET MPOaHaIn3UpOBaTh IKCIIEPUMEHTAIIbHBIE PE3Y/bTATHI,
COIOCTaBUTh UX C U3BECTHBIMHM TEOPETUYECKUMU IOJIOKEHUSMHU WMJIM CIPABOYHBIMHU JaHHBIMU,
0000MIUTh Pe3ybTAaThl MCCIEAOBAaHUI B BUJIE BBIBOJOB IO paboTe, MOArOTOBUTH OTBETHI HA
BOIIPOCHI, IPUBOJUMBIE B METOAMUYECKUX YKA3aHUAX K BBIITOJHEHUIO JIAO0OpaTOpHBIX padoT. [Tocie
3aBEpLICHUS BBIIIOJIHEHUS J1a00paTOPHBIX Pa0OT MPOU3BOAUTCS UX 3alLUTA.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMLAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WunuBuayanbHble KOHCYIbTAIMM IO TNPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJIy INpernojaBaTesieM W O00y4arollMMCA WHBAJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 1o JUCHUNInHe (MOIyJII0)

HanmeHoBaHHE CrIeIHATBHBIX OCHAIIEHHOCTD CTIEIHATBHBIX TOMEIICHH [NepeyeHnb TUIIEH3HOHHOTO
TOMEILEHUN IIPOrPaMMHOTO
obecrieueHus
VueGHbie aAyJAUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows
NPOBEJICHUSI 3aHATHH JICKIIMOHHOTO | TeXHHYecKue cpelcTBa 00ydeHuUs: Microsoft Office
THIA 9KpaH, IPOEKTOP, KOMIIbIOTED Professional Plus
(ayn. 101a, 332c¢ r. Kpacuonap, yiu. COMSOL Multiphysics
Crasponosbckas, 149)
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows
TPYNIOBBIX W HHAMBHIYANbHBIX | TeXHHMUEcKHe cpelcTBa 0OyUCHHUS: COMSOL Multiphysics

KOHCYJIBTAIIHiA, TEKYIIET0 KOHTPOJS | 3KpaH, MPOCKTOP, KOMITBIOTEP
1 IPOMEXYTOUHOM aTTECTALUU
(ayn.328c, 101a, r. Kpacunonap, yi.
CraBpomnosbckas, 149)

VYuebOHbie ayJUTOPHH Uit | MebGens: yueOHas Mebeb Microsoft Office
MpoBeieHusI TabopaTtopHbix paboT. | TeXHuUecKne CpecTa O0yUeHNUS: Professional Plus
Y4eOHas mabopaTtopusi KOJJIOUIHOHN | 3KpaH, IPOEKTOP, KOMITBIOTED

XUMUHU O6opynoBanue 328c: BBITSIKHOW CHCTEMOM

BEHTIJISAINH, MEIOBOW OCKOH, CpeICTBAMH
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(ayn.328c, 334c r. KpacHonap, yi.
CraBpormosbckas, 149)

no;xapHoﬁ 0Ee30MaCHOCTH M OKA3aHHMSI HCpBOﬁ

MEIUITMHCKOW — moMomn, CKaHUpYOIUi
crieKTpodoTOMETp Leki SS2109UV;
Crextpodoromerp Leki SS2107;
Muxpockor ONITUYECKUN Altami;
Konnmyktomerp  «Okemept-002»;  Becsr
aHAJTUTHYCCKHE «Adventures Pro»;
Typoumumerp Hanna; Buckosumerp
Brookfield; BuckosuMeTp KanmwUIIpHBINA
BIXK-2; Becwl mabopatopHble; Bechr

TOPCHUOHHBIC, Mermanka ¢ oA0rpeBOoM «Ika

C-MAB HS7»; lleiikep naGopaTopHBIi
LS110; pH-meTp Hanna Hi221;
MynbeTumeTp; Hcrounuk MIUTaHU

MTOCTOSTHHOTO TOKa CTaOMIM3npoBaHHbIN b5-
49; Konngykromerp mopTtatuBHBIH Hanna HI
9033; Hacoc MIEPUCTATTFTHICCKHH
MHOTOKaHaJIbHBIN; Hacoc
MIEPUCTANTBTHYECKUN  OTHOKaHANBHBIN LS
301; Mynbtutect MIIII-101-1.

Oo6opynoBanue 334c: nmaboparopHas mocyaa
1 000pyIOBaHUE: TEPMOCTAT, BOJsHAs OaHs,
HOHOMEPBI, BOJOCTPYHHBIM  BaKyyMHBII
HACOC; TEXHUYECKHE BECHI, aHAUTHICCKUC
BECBHI, KOHIYKTOMCTPHUUYCCKHE SUCHKH IS
HM3MEpeHUs 3JIEKTPOIIPOBOTHOCTH
pacTBOpoB, m3MepuTenn nMMuTanca E7-21

VYueGHbIe AyAUTOPUH TUTST
KypCOBOTO TPOSKTUPOBAHHUS
(BBITIOTTHEHUS KYPCOBBIX paboT)
(ayn.149c, 411 r. Kpacnomap, yi.
CraBpomnosbckas, 149)

Meobenb: yauebHas mebenb
TexHUYeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPEI

Microsoft Windows
Microsoft Office
Professional Plus

Jliist

CaMOCTOSITeILHOM

paboThl  00yYarOIIUXCS

MMpeaAyCMOTPCHBI

IIOMCIICHMA,

YKOMILJICKTOBAHHBIC CHGHI/IaJII/I?,I/IpOBaHHOﬁ MC6€HI>IO, OCHAIICHHBIC KOMHBIOTCpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCHUTETA.

HaunmMmeHoBaHue noMeleHui 1
CaMOCTOSTETFHON pabOTHI
o0yJaroImuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSATENFHON paObOTHI 00YJAIOITIXCS

HepequL JIMIOCH3UOHHOI'O
IporpaMMHOTO obecrneueHus

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

Meobenb: yuebHas MeOenb

KoMIutekT crienuain3upoBaHHOW MeOeru:
KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHASI TEXHUKA C
MIOJKJIFOYEHUEM K WH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHOU ceTu «/HTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BATEILHYIO CPEILy
oOpa3oBaTenbHON  OpraHW3aluu, BeO-
KaMephl, KOMMYHHUKaIlMOHHOE
o0opynoBaHUe, 00ECIeUYHBAIONICE TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COEIUHEHHE  TI0
texuosorun Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office Professional
Plus
KoncynprantlIntoc

[Homewienue s caMOCTOATEIBHON
pabotsl oOyuaromuxcst ayn. 40lc,
400c, 329c, 431¢)

ynuia CraBponosbckas, 149

Meb6enb: yueOHast MeOenb

KoMIiekT crenuanu3upoBaHHON MeOemH:
KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHASI TEXHUKA C
MOAKIIOUEHHEM K WH(POPMAIMOHHO-
KOMMYHHUKaIIMOHHON ceTu «WHTepHeT» u
JIOCTYTIOM B SJICKTPOHHYIO

Microsoft Office Professional
Plus

Microsoft Windows
CrenManu3upoBaHHOE
IporpaMMHOE  oOecredeHne
cepun «9OKOJIOI» (VIIP3A
«OKOJIOT », IIAB-OKOJIOT,
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WH(POPMAIMOHHO-00Pa30BATEIEHYIO CPEIy
oOpa3oBaTeNbHOM  OpraHW3alud, BeO-
Kamephl, KOMMYHHUKAIIMOHHOE
o0opynoBaHHe, 00eCIeUYnBaIONIee TOCTYII
K CeTH MHTEpHET (IPOBOJHOE COCIAMHEHHUE
u  OecrmpoBOAHOE  COCIUHEHHE  TI0
texnosorun Wi-Fi)

NHBEHTAPU3AINA,
MATUCTPAJIB-T'OPO/],

ATII-DKOJIOT, HJIC-

DKOJIOT)
Fenix Server Academy
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