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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 TUMCHUILIHHBI

- 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 HAMOOJEEe THIHMYHBIC KOHCTPYKIIMOHHBIC PEHICHHS YCTPOUCTB,
armapaToB M YCTAaHOBOK, TPUMEHSEMBIX B OBITY M IIPOMBIIIICHHOCTH JJISI OYMCTKU MTPUPOTHBIX U
CTOYHBIX BOJ;

- 03HAaKOMHTH C MPUHIIUIIAMHA MATEMAaTHYECKOTO MOCIMPOBAHUS, JICKAITUMU B OCHOBE
WHXXEHEPHBIX PACUETOB MPOILIECCOB OYUCTKU U Pa3/ICICHUs BELIECTB B BOJHOM Cpelie;

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

- MPOaHaJIU3UPOBATh JOCTOMHCTBA M HEJIOCTATKH CHCTEM 3alUThI TUAPOChEpPHl C TOUKH
3peHUs PeCypcoCcOePEKCHHSI U DKOJIOTHUECKOM 11eTIecO00pa3HOCTH;

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

1.3 MecTo aucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Huctmmummaa «CUCTeMBl 3alMTHl THAPOChEpbl W JIUTOC(hEpb» OTHOCUTCS K 4YacTH,
dbopMupyeMoil ydacTHUKaMH 0Opa3oBaTeILHOTO Tporecca, bimoka 1 ydeOHOro miana. B
COOTBETCTBUU € padOYUM y4eOHBIM IUIAHOM JMCLUIUIMHA U3ydaeTcs Ha 3 U 4 Kypcax 1o O4HOMH
dopme oOyueHus. Bua mpoMeKyTOUHON aTTeCTalluu: 3a4eT U YK3aMCH.

N3ydyeHnto TUCHUIUIMHBI JOJDKHO HPEIIIECTBOBATh W3YUYEHUE TAKUX JUCLMIUIMH, Kak
«Cucremsl 3amuTel atMocheps» u «TeopeTnueckre OCHOBBI 3KO3AIUTHBIX MpoueccoBy. [lpu
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 IlepedyeHp MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

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

KOJI 1 HAUMCHOBAHUEC UHAUKATOPA JOCTHIKCHU

Pe3ynbTathl 00yueHUs MO AUCIUTLINHE
KOMIIETEHI[UU

IIK-1 Cnoco0eH ucno/b30BaTh 3AKOHbI U METObl MATEMATHKH, €CTECTBEHHbIX U TYMAHUTAPHBIX HAYK NPHU
pelieHnH NpogecCHOHATBHBIX 3a1a4

HUIIK-1.3. ®opmynupyet, aHATU3UPYET U pelaeT
3a7a4d  MPOQEeCCHOHAIBHON JIEITENILHOCTH Ha
OCHOBE TIOJIOKCHMH, 3aKOHOB M  METOJOB
€CTECTBEHHBIX " TEXHUIECKUX HayK,
MaTeMaTHIECKOTo U (PM3MYECKOTO amnmapara

3HaeT U OCYHIECTBISET TIOMCK 3aKOHOB U METOJOB
MaTE€MaTUKH, E€CTECTBEHHBIX M TEXHHYECKUX HAyK IIpH
pemeHnn TpoecCHOHANBHBIX 33144

Ymeer popMynupoBaTh, aHAIM3HUPOBATH M PEMIATh 3aTa4ud
podeCCHOHAIBHON AEATENHHOCTH HAa OCHOBE MOJIOXCHHUH,
3aKOHOB M METOJOB €CTECTBEHHBIX M TEXHHUYECKUX HAYK,
MaTeMaTHYECKOTO M (PH3MYECKOTO anmapara

Bnageer u BHenpsieT B mpodecCHOHATBHYIO ACSITEILHOCTD
MOJIOKEHMsI, 3aKOHBl W METOJAbl  €CTeCTBEHHBIX U
TEXHUYECKUX HAyK, MaTeMaTH4ecKoro M (QHU3MYEeCKOro
anmapaTta JUIs  pelleHHs 3a1ad 1o 00ecHeyeHUIo
TexXHOC(EepHOH Oe30macHoCTH




Kon n HanMeHoBaHWe HHIUKATOPA JOCTHKCHHUS
KOMITETEHIIUN

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE

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

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

3HaeT NPUYMHBI U TOCIEACTBUS aBapUHHBIX BHIOPOCOB U
cOpOCOB 3arps3HSIOIINX BEIIECTB B OKPYKAIOUIYIO CpEny,
XapaKTepPUCTUKH  PA3IUYHBIX  THUIIOB HCTOYHHUKOB
XMMHUYECKHX W MHBIX 3arpsI3HCHUH, TIPUHIUITEI X METOMBI UX
UAeHTU(UKALNYA, COBPEMCHHBIC TEHACHIWH  Pa3BUTHUA
TEXHUKH U TEXHOJOTWH B 007acCTH 3amuThl rUapochepsl n
nuTocgepsl, CyIEeCTBYONIIE HHOOPMAMOHHBIE CHCTEMbI U
TEXHOJIOTHH UX 3alUThI

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

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

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

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

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

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

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

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

y‘{e6HLIM IIJIAaHOM.

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




2. CTpyKTYypa H coepKaHue TUCHUILINHBI

2.1 Pacnpenesienre TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT
O6mmas Tpy10éMKOCTh AUCIUILTHHBI cOcTaBisieT 8 3au.en. (288 wacoB), ux pacnpeeneHue

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

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

KonTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 152 102 50
3aHSATHS JISKIIMOHHOTO THIA 50 34 16
71a00paTOPHBIE 3aHATHS 102 68 34
Hnasi KOHTAKTHasi padora:
Konrposns camocrositensHo# pabotsl (KCP) 6 2 4
ITpomexyrounas arrecranus (MKP) 0,5 0,3 0,2
CamocrosiTesibHAsi padoTa, B TOM YHCJIE: 102,8 49 53,8
Kypcogast padora/mpoekt (KP/KII) (moarotoBka) 44,8 21 23,8
CamocTosTeNIbHOE 3yYeHUE Pa3/iesioB, CaMOIIOIrOTOBKA
(mpopaboTka 1 NOBTOPEHHE JIEKI[HOHHOTO MaTepuaia u 31 16 15
Marepualia yueOHHKOB 1 y4eOHBIX II0COOUIi, TOATOTOBKA
K JJabOpaTOpHBIM, KOJUIOKBUYMAaM H T.1.)
[ToaroroBka K TeKyLieMy KOHTPOJIIO 27 12 15
KonTpoas:
IToaroroBka K sK3aMeHy 26,7
Oo0mast TpyA0eMKOCTh gac. 288

B TOM 4YHCJIe KOHTAKTHAs 158.5

padora

3a4. e 8

2.2 Coaepxanue TUCUMIIMHBI:

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

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

1 |CrpaTerus u TakTHKa 3alIUTHI THAPOCQEPHI, OUYNCTKA CTOYHBIX Bog | 11 4 - - 7

2 OuncTKa CTOYHBIX BOJ OT KPYITHOANCIIEPCHBIX IPUMecel 23 4 i 12 7
METO/IaMH TPOLESKUBAHUS U CEANMEHTANU

3  |DroranoOHHBIE METOIBI 7 2 - 5

4  |OumpTpoBaHHE 21 4 - 12 5

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

6  |IIponecc koarynsimu 21 2 - 12 7

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

8  |DneKTpoXuMHYEeCKHE METOJIBI 20 2 - 10 8

9  |CopbunoHHbIe ¥ HFOHOOOMEHHBIE METOMBI 16 2 - 9 5

10 |TunuuHble MPOM3BOJACTBA M HCTOUYHHUKH 3arPsI3HEHHS [I0YB 15 2 - 8 5

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

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

13 AdpoOHBIE TEXHOIOTHH TIEPepabOTKH OTXO0B U peadbriInTaIiu 9 2 ) ) 7
M0YB B IPUPOJIHBIX YCIOBHUSIX




KosuectBo yacos
Bueayaut
No HaunmenoBanue pa3ienos (Tem) Aymuropuas OpHas
Bcero pabora
pabota
JI 113 JIP CPC
14 AHa3pOoOHBIE TEXHOJIOTHH MepepabOTKN OTXOA0B U PEaOITUTAINN 8 2 ) ) 6
0B
15 |Meroasl nepepaboTKH OCaIKOB H MIJIAMOB 18 4 - 8 6
16 Pexynepanus, BropudHas mepepaboTKa, XpaHeHNE 1 8 5 ) ) 6
UCIIOJIb30BaHKE TBEP/IBIX OTXOJIOB
17 TexHHKa 1 TEXHOJIOTMH 00€3BPEKUBAHUS TBEPABIX TOKCUYHBIX 15 4 i 9 5
OTXOJIOB
18 CaHuTapHOE 3aXOPOHEHHE OTXO0JI0B U KOMIUICKCHBIE TEXHOJIOTHU 168 | 2 i 10 48
peadWIMTAINY TIOYB
UTOI'O no pazoenram oucyuniurvl 2548 50 102 102,8
Konrpons camocrositensHo# pabotsl (KCP) 6
ITpomexyrounas arrecranus (MKP) 0,5
ITonroToBKa K 9K3aMEHY 26,7
O0611as1 TPYAOEMKOCTD 110 TUCIUILIHHE 288

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

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

HaumenoBanue paznena dopma TeKy1ero

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

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

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

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

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

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




dunbTpOBaHUE

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

YO

XUMUYECKUE METOIBI
nepepabOTKU CTOYHBIX
BOJ

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

YO, CP

IIpouecc koarynauuu

TeopeTudeckue OCHOBBI METOa KOaryasaiuyu. BosHUKHOBEHHE
KOJUIOMJIHBIX 4acTHULl B pacTBope. HelTpanuzanus
anekTpudeckoro 3apsana. IIpasuno Hlynsue-I'apau u Teopust
JJIDO. IToporoBeie KOHUEHTPALUHU KoaryyisHTa. OakTopsl,
MeIIafoNye KoaryJsinu U croco0s! 00ps0b! ¢ HUMHU. CTanun
mpolecca KoaryJIsui: pacTBOPEHUE KOAryITHTOB, TO3UPOBAHNE
Y CMEIIICHNE PEareHTOB CO CTOYHON BOIOM; XJI0Mbe0oOpa30oBaHIe
U OCa)KJEHHE XI0MbeB. DaKTOPBI, ONPEAETSIOMUE CKOPOCTD
koaryasinui. OCHOBHBIE XUMHUYECKUE KOATYIISTHTHI.
[TpuHIMMIIHATBHBIE CXEMBI TUIIOBOTO 000pyaoBanus. PacueT o3
KOaryJsHTOB. MexaHu3M BO3/1eHCTBUA (IIOKYISTHTOB.
Heopraumnueckue n oprannueckue GpaoxymnsaaTsl. Ctaguu
xJyoneeo0pazoBanus. I1yTn nHTeHCHbUKAIK TpoIiecca
KOaryJsIim

BO

TepMuueckre MeTO bl
OYHCTKHU CTOYHBIX U
MIPUPOAHBIX BOJ

Tepmuueckre METOIbI OUMCTKHA CTOYHBIX W MPUPOIHBIX BOJ:
HCIapHUTEIbHbIC (BBIMAPHBIC, a1Ha0ATHBIC), BRIMOPAXKHUBAIOIIIHE
(BaKkyyMHEBIE C XOJIOMMIEHBIM ar€HTOM ), KPHCTAJLIOTHIPATHBIC
(X0MmoIUITEHBIE, TEILUIONCITONB3YIOMHNE). TeopeTHIecKie OCHOBBI
MeToza AMcTUIUIAUnY. 3akoH Payis. 3akon JlanbToHa. 3aKOHBI
Konosanosa. ®a3oBble nuarpamMmmbl. Kpras ®uaAKOCTH, KpUBast
napa. ArmmapaTypHoe o(pOpMIICHHE METOIOB: IPOCTAst
neperoHka, (hpaxiroHHas neperoHka. OakTopkl, BIUSIONHE HA
KOMIUIEKTAIHIO TEPMUIECKON CUCTEMBI BOJIOTIOJTOTOBKH Ha
KOHKPETHBIX IPOU3BOACTBaX. [I[puéMbl MOBBIIEHUS

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

YO, CP

DIIEKTPOXUMHUUECKHE
METOJIBI

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

BO




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

CopOunoHHBIC U
HMOHOOOMEHHBIE METOIBI

Teoperndeckne OCHOBBI METOa HOHHOTO oOMeHa. [Ipumenenue
HMOHHOTO 0OOMEHA B CHCTEMaX OYHUCTKH (YMATdeHHeE, yalIeHe
kapOoHaTOB, oOecconmBanme). IoHOOOMEHHBIE MaTEePHAIIBL:
OpTaHWYECKHE, HEOPTaHMIECKNE, KATHOHOOOMEHHBIE,
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
3arpsisHeHUst JUTOCGHEPHI U e€ peadbuInTaliK

YO

11

TeopeTH4yecKue OCHOBBI
OHMOXHUMHUYECKHX
METOJI0B OUMCTKHU
OTXOJI0B U
peadWIUTAINY TTI0YB

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

BO

12

AdpoOHBIE TEXHOJIOTHI
nepepabOTKH OTXONOB U
peaduIuTanny MoYs ¢
HCIOJIb30BaHUEM
NCKYCCTBCHHBIX
COOpYKEHUHI

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

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

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

YO

14

AHaspoOHbIE
TEXHOJIOTUHI
nepepaboTKU OTXOJI0B U
peadbumuTayy MoYB

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

YO, T3




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

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

15

Mertonp! iepepaboTku
0CaJIKOB H IIIJIAMOB

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

YO

16

Pexynepanusi,
BTOpHUYHAs mepepadoTKa,
XpaHEeHUe U
HCIOJIb30BaHUE TBEPIBIX
OTXOJOB

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

BO
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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
u3BieueHueM Hedtu. KpucTtammmsaius. Y CTaHOBKY [ist
HCIIOJIb30BAaHUA TBépI[I)IX OTXOOOB B KAYECTBE BTOPHUIHBIX
SHEPreTUUECKUX U MaTepUANIbHBIX pecypcoB. [leun BaHrokosa.
Texuomnorus «IIupokcan». YCTaHOBKH 10 IepepadoTKe TBEPABIX
1 XKXKUIKUX PAJUOAKTUBHBIX OTXOO0B 1 3an$[3HéHHI>IX 00BEKTOB.
OcobeHHoCTH NTepepadOTKH PATUOAKTUBHBIX OTXOJIOB U
peabmHuTanny 3eMellb, MOABEPTIINXCS paJHOaKTHBHOMY
3apajkeHHIO

YO

18

CanurapHoe
3aXOpOHEHNE OTXOI0B U
KOMIUIEKCHBIC
TEXHOJIOTUHI
peaduIUTaINY TTI0YB

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

VO, T3, P

2.3.2 3anaTusl CeMHUHApPCKOro THNa (NMpaKkTHYecKue / ceMHMHapCKue 3aHATHS/
JJabopaTopHbIe padoThI)




JIaGopatopHbie pabOThI

dopMa TeKy1Iero

KOMIIJICKCHBIC TEXHOJIOTHHU pea6I/IJ'II/ITa].[I/II/I
I104YB

OYHCTKA ITOYB OT COJICH TSHKEIBIX
MCTaJIJIOB

Ne HanmeHoBaHue pazziena (TeMbl) TemaTuka 3aHATHH/pabOT
KOHTPOJIS
1 |OuymcTKa CTOYHBIX BOJ OT KPYIHOIUCIIEPCHBIX [OYNCTKA CTOYHBIX BOJ METOaMU JIP
IpuMecei MeTOAaMHU NPOLEKUBAHUA U MPOLIC)KUBAHUS U CEUMEHTAIIN
CeIMMEHTALINH
2 |®unpTpoBaHHE CHMXEHHE MYTHOCTH BOJBI METOJIOM JIP
yIbTpaduIbTPAuN
3 |IIpomecc koarymsiwm OurcTKa IPUPOTHBIX U CTOYHBIX BOJ JIP
METOJIOM KOAryJIsIIHU
4 |TepMudecKkne METOIBI OYUCTKH CTOYHBIX U Juctunisanys B cucTeMax OYMCTKH Boasl  |JIP
MIPUPOTHBIX BOA
5 |DnexTpoxuMHYECKHue METOIBI O6e33apaxuBaHNe BOAHBIX PACTBOPOB JIP
THITOXJIOPUTOM, ITOJTY4EHHBIM
NIEKTPOXUMHUUECKUM METOJIOM
6 |CopOuuoHHBIE 1 HOHOOOMEHHBIE METO/IBI AZCOpOLIMOHHBIN METOJI yIalICHUs JIP
OpPraHUYECKUX IIPUMeECEH U3 BOIHBIX
pacTBOpOB
CeneKTUBHOE U3BJICUCHHS HOHOB TSXKEIBIX
METaJUIOB U3 BOAHBIX PAaCTBOPOB METOIOM
HOHHOTO OOMEHa
7 | TunmyHBIC TPOU3BOACTBA 1 HCTOYHHUKH CaHuTapHO-XMMHUYECKUHN aHau3 nouBsl:  |JIP
3arpsiI3HEHUS MTOYB oTIpeZieTIeHUE COAEPKaHNs aMMHaKa,
XJIOPHJOB, HUITPUTOB M HUTPATOB
8 [Meronp! nepepaboTKH 0CaIKOB U INIAMOB O0e3BOXKMBaHNE U YILIOTHEHHE ocankos  |JIP
CTOYHBIX BOJ
9 |TexHuKa M TEXHOJIOTHH 00€3BPEKUBAHMS W3BnedeHne He(TETIPOAYKTOB U3 JIP
TBEPIBIX TOKCHIHBIX OTXO/I0B MIECYAHBIX TOYB METOJIOM 3KCTPAKIHH
10 |CanuTapHOE 3aXOpOHEHHE OTXOJ0B U DnexkTpoxummuueckas koppekuus pH u JIP

Yerasiit onpoc (YO), camoctosaTensHas padota (CP), pemenue 3anay (P3), 6nui-ompoc
(BO), TBopueckoe 3amanue (T3), 3amura madopaTopHoit padotsl (JIP), TBopueckoe 3aganue (T3),

pedepar (P)

[Ipy wW3ydYeHWW AWCUUIUIMHBI MOTYT TPHMEHSTHCS. DIEKTPOHHOE OOy4YeHHe,
JMCTaHIIMOHHBIE 00pa3oBaTebHble TeXHOIOTuH B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 [IpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

1 AHaiu3 NpUYMH U UCTOYHUKOB aBapUIHBIX BEIOPOCOB U COPOCOB B OKPYKAIOILYIO
cpeny.

2 Pa3zpaboTka MepompuATHUIl 1O 3allUTe YesloBeKa U OKpYXKaromiel cpeasl OT
Pa3IUYHbBIX (PAKTOPOB €CTECTBEHHOI'O, aHTPOMOTEHHOI'O U TEXHOT€HHOTO MPOUCXOKICHHUSL.

3 Co6op u 06paboTka nHGOpMAITUU 00 AaHTPOMIOTEHHOM U TEXHOTEHHOM BO3/IEHCTBUH
Ha OKPY’KaIOIIYyIO Cpeay.

4 MareMaTH4ecKOoro MOJIeTMPOBaHMs POIIECCOB B TEXHOC(EPE ¢ UCIOIb30BAHUEM
COBPEMEHHBIX CpEACTB BBIUHUCIUTENbHON TEXHUKH; MPO(EeCCHOHATBHOTO MPOrPAMMHOTO
oOecrieyeHHs U HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

5 AHaIM3 1 KOHTPOJIb JEMCTBYIOLIUX HOPM, IIPABUII U CTAaHJAPTOB BOJOMOATOTOBKH.

6 Onpenenenue NpUUMH HECOOTBETCTBHSI MUTHEBOI BOJIbI TPEOOBAHUSIM CTaHAAPTA U
pa3zpaboTKa MepONpUATUH, MPOLECCOB W TEXHUYECKUX pEIIEHUN M0 MpeaynpexaeHuo u
YCTPaHEHMUIO.

7 Kputnueckuii aHanu3 HampaBlIeHUH pa3BUTHUSI OTEUECTBEHHOW M 3apyOexHOU
HAYKU ¥ TEXHUKH B cepe BOJOMOATOTOBKU U BOJIOOTBEACHUSI.

8 Pa3paboTka SKOJOTHYECKH I11€7IeCO00pa3HBIX MPOIECCOB BOJOMOATOTOBKH U

00 C3BPCIKUBAHUS TOUYHBIX BO.

10




9 DKOJIOTHYECKUI aHAIIN3, MPEAYCMaTPUBAIONINIA PACIIUPEHHE W PEKOHCTPYKIIUIO
JeHCTBYIOIINX TIPOU3BOCTB, & TAKIKE CO31aBACMBIX HOBBIX TEXHOJIOTHI ¥ 000PYI0BaHHSI.

10 DKosornyeckoe ooecrevyeHre e TeIbHOCTH OpraHu3alni.

11 [ocynapcTBEHHBI IKOJOTMYECKU HAI30p M KOHTPOJIb IIPH OCYIIECTBICHHU
IPOBEPOK JCATSILHOCTH OPraHU3aIHi.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILINHE (MOIYJIIO)

No Bux CPC [epeuenp y4eOHO-METOIMUECKOTO 0OECTICYEH S AUCIIMIUINHEI 110 BHIITOIHEHHUIO
- CaMOCTOSTENILHOM pabOThHI

1 2 3

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

2 |CamocrosTenbHOE Axanemus, 2010. - 287 c.
W3y4YEHUE pa3/eioB, Beromkun, A.I'. nxeHepHas 3amura BOAHON Cpelbl [DIEKTPOHHBIN pecypc]:
CaMOIIOJITOTOBKA yue0. mocobue — OnexrpoH. naH. — Cankr-IletepOypr: Jlanp, 2014. — 416 c. —
(mpopaboTka u Pexum noctyna: https://e.lanbook.com/book/49467.
MOBTOPEHHE MeTtoandeckue yKka3zaHHUs [0 OPTaHU3AIIH CAaMOCTOSATEIFHOU paOOTHI.

JEKIIMOHHOT0 MaTepuana |MeToaudeckue YKa3aHuUs K BBITIOJTHEHUIO TaO0paTOPHBIX padoT.

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

1 y4eOHBIX TTOCOOnH, Meroauyeckue yKa3aHus K BBITOJHEHHIO J1Ta0OpaTOPHBIX paboT MO TUCHUILIHHE.
MOJTOTOBKA K Yr1BepxneHsl kadenpoii pusuueckoit xumun, npotokod Ne 10 ot 13.03.2018 r.
nabopaTopHbIM pabotam, [MeToauyeckue PEKOMEHJAIMA K OPraHu3alMd ayJUTOPHON W BHEAyAUTOPHOM
KOJJIOKBUYMaM H T.1.) (camocTosITENBbHON) PabOThl CTYAEHTOB: Meronuueckue ykasauus / coct. T.IL
3 |IloarotoBka k Tekymiemy |Ctopoxenko, T.b. Ilounnox, A.B., becmamos, H.B. Jlo3a. — KpacHonap:
KOHTPOJIFO Kyo6anckuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromIUXCs U3
YHUCiIa MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocrapisiroTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst i1l ¢ HapyIIEeHUsIMH CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

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

3 OO0pa3oBare/ibHble TEXHOJIOTHH, NMPUMeHsieMble NPH OCBOGHHH JAUCHMILIMHBI
(Mmonmy.Jist)

Hns dopmupoBanus mpodecCHOHATBHBIX KOMIIETEHIIMH B MPOIECCE OCBOCHHUS Kypca
HCIIOJIb3YETCSI TEXHOJIOTHS MPOQPEeCCHOHANBHO-PAa3BUBAIOLIETO 00yUeHus, pelycMaTpUBaroIas
HE TOJIBKO IepeAadyy TEOPETUYECKOro MaTepuaia, HO M CTUMYJIMPOBAHHUE, U Pa3BUTHE
MPOJAYKTUBHBIX MMO3HABATEIbHBIX JEUCTBUN CTYJEHTOB (HAa OCHOBE ICHXOJIOTO-TI€arorn4ecKon
TEOPUH TIOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JICUCTBUN).

B Xxome wm3yyeHus JHMCHMIUIMHBI HNPELYCMOTPEHO HCMOJIB30BAHME  CIIEIYIOLIUX
0o0pa3oBaTeNbHBIX TEXHOJOTHH: JEKIUH, JIabopaTOpHBIE 3aHATHUS, MpoOIeMHOe oOydeHue,
MOAYJbHAA TEXHOJIOTHA, MOATOTOBKA NMHCBbMCHHBIX AHAJIMTHYCCKHX pa60T, CaMOCTOATEIIbHAas
paboTa CTy/IeHTOB.

KommeTreHTHOCTHEIN nmoaxoJ B paMKax IMpernoaaBaHUA JUCHUINIMHBI PCATU3YCTCA B
WCIIOJIb30BAaHUN WHTEPAKTUBHBIX TEXHOJOTHMH M aKTUBHBIX METO/JOB (TPOEKTHBIX METOIUK,
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MO3TOBOTO IITypMa, pa3dopa KOHKPETHBIX CHUTYAaIHid,
MeJJarOrHYeCKOTO IKCIIEPUMEHTA, UHBIX (DOPM) B COUETAHWU C BHEAYIUTOPHON pabOTOM.

WNudopmannonnsie
UCIIOJIb30BAHUE

MH(GOPMAITMOHHBIX

TCXHOJIOI'UH, MIPUMCHACMBIC

pecypcos,

TEJICKOMMYHUKALIMOHHOMU ceTu MHTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE TPU U3YYEHUN AUCLHUILUINHBI
— I JIML C OIPAHMYEHHBIMH BO3MOXHOCTSMM 3J0pPOBbS IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIBTAllMM C MCIIOJIb30BAHUEM JIEKTPOHHOH IOYTHI.

JOCTYIIHBIX B

dHaJIn3a IICAarorudycCKux 3aaad,

npu HN3YUCHUU JUCHUIIIIMHBI:

nH(pOpMaIMOHHO-

4 OueHoYHbIe cPeCcTBA ISl TEKYIIero KOHTPOJIs yCeBaeMOCTH U MPOMEeKYTOYHOI
aTTecTaluu
OneHouHbIE CpelcTBa MNpeJHAa3HAueHBl IS KOHTPOJIS M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKEHUI 00y4aroIiXCsl, OCBOMBIINX MPOrpaMMy ydeOHON TUCHUTUIMHBI «CUCTEMBI 3aIUThI
ruzpocdepsl U IUToCHEphI».
OueHOYHBIE CPENICTBA BKIIOYAIOT KOHTPOJIBHBIE MaTepHaIIbl U IPOBEACHUS TeKYIIero
KOHTPOJISE B (hopMe TeCTOBBIX 3aJaHWM, MOKIIAAa-TIPE3CHTAMU 10 MPOOJIEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 3aJaHUH, CUTYallMOHHBIX 3a/ad U NMPOMEKYTOUHOW aTTecTamuu B QGopme
BOIIPOCOB M 33IaHUI K 9K3aMEHY U 3a4eTy.

Kon u HanmeHoBaHUe HanMeHoBaHME OLIEHOYHOIO CPENCTBA
Ne Pesysprarel 00y4eHus
n/n MEJMKATOPa (B (B cooTBeTcTBMU C 1. 1.4) . IIpomexyTounas
COOTBETCTBUH C II. 1.4) Texylmuil KOHTPOJIb
aTTecTalys
WIIK-1.3. 3HaeT U OCYIIECTBIACT OUCK Bompoce! st YO, Bonpocs! Ha
®opmymupyer, 3aKOHOB U METO/I0B MaTE€MaTHKH, Pedepar JK3aMEHe
aHAIN3UPYET U PEIIacT | €CTECTBEHHBIX M TEXHWYECKUX HAYK
3a7a4n P penIeHUH MPo(ecCHOHANBHBIX
npodeccHoHaNIBEHOM 3amaq
JeATeTbHOCTH Ha
1 OCHOBE IOJIOKEHHH, Ymeer popmymnpoBaTk,
3aKOHOB U METONOB AHAIM3MPOBATH U PEIIaTh 33/1a41
€CTECTBEHHBIX U npodeccHoHAIBHOM NeITeIbHOCTH Ha
TeXHHYECKUX HAYK, OCHOBE TI0JIOXKEHHH, 3aKOHOB U
MATEMATHYECKOTO U METOJIOB €CTECTBEHHBIX 1
usmyeckoro anmapara | TeXHHYECKHX HayK, MaTeMaTH4ECKOrO
u (usnyeckoro anmnapara
UIIK-2.1. OuenuBaer 3HaeT MPUYMHBI U TIOCIEACTBHS Sagaun It Bomnpocs! Ha
MIPUYHMHBI 1 UCTOYHUKH | aBapUItHBIX BEIOPOCOB U cOPOCOB CaMOCTOSITENILHON DK3aMeHe
aBapUIHBIX BEIOPOCOB | 3arps3HSIOIIMX BEIIECTB B paGoTHI,
¥ COpOCOB B OKPYKarOHIyXo Cpeay Bomnpocs! 111 YO
OKPYXKAIOLIYIO Cpeny
YMeerT BbISIBISITh IPUUUHBL U
HCTOYHHKHU aBapUIHBIX BEIOPOCOB U
cOpPOCOB B OKPY’KAIOIIYIO Cpefy, Ha
OCHOBE (DPM3UKO-XUMHUYECKHIX
IIPECTaBICHUM O CTPOCHUU
2 rugpochepsl U IUTOChEeps!
Biiageer HaBBIKAMM OIIEHKU TIPUYUH H
HCTOYHUKOB aBapHHHBIX BEIOPOCOB H
cOpPOCOB B OKPY’KaIOIIYIO Cpemy,
MOHMMaHHUEM CHENU(PHUKH U
MeXaHU3Ma TOKCUYHOIO A€HCTBHS Ha
JKUBOE BEILECTBO OPTaHU3MOB
HMPUOPUTETHBIX 3arpsA3HUTENEH B
aTMoc(epHOM BO3ZyXE,
BOJIOEMax(BOJIOTOKAX)
OuoreoneHo3ax
UIIK-2.2 3HaeT MEepOIPHUATHS 110 3aIUTE Bonpocs! g YO Bomnpocs! Ha
3 PaspabatsiBaer YeJI0BEeKa U OKPY’Karolle cpeibl OT IK3aMEHe
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MEpPONPUSATHS IO
3aIIUTE YEI0BEKa U
OKpY’KaroLei cpeabl
OT Pa3INYHBIX
(akTopoB
€CTECTBEHHOTO,
AHTPOIIOTCHHOTO U
TEXHOTE€HHOI'0
MIPOUCXOXKACHUS

pa3IMYHBIX (PAKTOPOB ECTECTBECHHOTO,
AQHTPOIIOTEHHOTO W TEXHOTCHHOTO
TIPOMCXOXKICHUS, CIOCOOBI
HU3MEpEHUS U OLIEHKU YPOBHEM
OTTacHOCTEH B cperie 0OOUTaHMsA, KaK
pacCcYNTHIBATE XUMUIECKYIO HATPY3KY
HUCTOYHHKOB B KOCHCTEMAaX, MOACIH
pacnpocTpaHeHus, TpaHcHopMaIK U
HAKOIIJICHUS 3arPS3HSIONIAX BEIICCTB
B yiutochepe u ruapochepe

YMeeT moaAroTaBiInBaTh
MPE/IIOKEHHUSI O 3aIUTE YCIOBEKA U
OKPYIKaIOMIeH CPEIbl OT Pa3IMYHBIX
(hakTOpPOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO M TEXHOTCHHOTO
MPOUCXOXKICHUS, 00padaThIBATh
MOJYYCHHBIC PE3YNIbTAThI, PACCYUTATh
HArpy3KH XUMUYECKUX UCTOYHHKOB B
HKOCHUCTEMAX, KOJIMYECTBEHHO
paccuuTaTh U OLECHUTD N0 Oazam
JIAHHBIX U3MEPEHUIT TapaMeTpOB
MPUPOTHOM CPEIbl THIT XUMHIECKOTO
HCTOYHHKA

CamMocTosTenbpHas
pabora

WIIK-1.3.
Dopmynupyer,
AQHAIM3UPYET U pelIaeT
3a7a4u
po¢heCCHOHATIBHOM
JeATeTbHOCTH Ha
OCHOBE TTOJIOXKEHUH,
3aKOHOB U METO/IOB
€CTECTBEHHBIX 1
TEXHHUYECKHX HayK,
MaAaTEMaTUYCCKOIo U
¢usnyeckoro anmnapara

3HaeT ¥ OCYIIECTBISET MOUCK
3aKOHOB U METOJIOB MaTEMATUKH,
C€CTCCTBCHHBIX U TEXHUYCCKHUX HAYK
MIPU PEIICHUH MPO(HECCHOHATBHBIX
3a1a4

Bnageer u BHeApsieT B
podecCHOHANBHYIO IESTENbHOCTD
TIOJIO’KCHHS, 3aKOHBI U METO/IBI
€CTECTBEHHBIX M TEXHUYECKHUX HAYK,
MaTeMaTHYECKOTO U (PU3NIECKOTO
anmnapaTa JJIsl peeHus 3a1a4 1Mo
obecrieueHnIo TeXHOC(HEepHO
6e30macHOCTH

Bompocs! st YO

Bomnpocs! Ha
9K3aMEHE

NIIK-2.2
PaspabaTsiBaer
MEPOIIPUSTHUS TI0
3allIUTe YeI0BeKa U
OKPYXaIOIIEH cpeibl
OT Pa3INYHBIX
(axTopos
€CTECTBEHHOTO,
AHTPOIIOT'CHHOTO U
TEXHOTCHHOI'O
TIPOUCXOKIACHUA

3HaeT MEpONPHUATHS 110 3alUTE
4elloBeKa U OKpY’KaloIled cpeabl OT
Pa3IMYHBIX (JAKTOPOB ECTECTBEHHOTO,
AHTPOIIOT€HHOT'0 M TEXHOIEHHOTO
MPOUCXOKAECHHS, CTTOCOOBI
U3MEpEHUs U OLIEHKU YPOBHEM
OTIACHOCTEH B cpejie 0OuTaHus, KaK
PacCcYUTHIBATh XUMUYECKYIO HarPy3Ky
HCTOYHHKOB B 9KOCHCTEMAX

YMeeT moaroraBInBaTh
MIPETOKEHHSI [0 3aIMTE YEITOBEKA U
OKpY>KarolIel cpesibl OT pa3InYHbIX
(hakTOpOB €CTECTBEHHOTO,
AHTPOIIOTEHHOT'O M TEXHOTCHHOTO
MIPOUCXOXKICHUS, 00padaThHIBATh
MOJYYCHHBIC PE3YIIbTAThI, PACCYUTATh
HArpy3KH XHMUAYECKHX UCTOYHHKOB B
IKOCUCTEMAX

Biiageer HaBbIKaMu pa3pabOTKH
MEpPONPUSITUH 110 3aILUTE YETOBEKA U
OKpY’Karollel cpebl OT pa3IUYHbIX
(haKTOpOB €CTECTBEHHOTO,
AHTPOIIOT€HHOT0 U TEXHOI€HHOTO

Bomnpocs! s YO
CamocrosTensHas
pabota

Bomnpocs! Ha
SK3aMeHe
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MIPOUCXOXKICHUS, HABBIKAMHU
ONTHUMHU3AIUH HEOOXOIMMBIX
JIeHCTBUH 10 HACHTH()UKAITUH
Pa3IMIHBIX THIIOB MPUPOTHBIX U
TEXHOT€HHBIX HCTOYHHUKOB Ha
MpUMepe XUMUYECKUX 3arpsi3HEHU I

HUIIK-2.1. OuenuBaer
MIPUYUHBI 1 UICTOYHUKU
aBapUITHBIX BEIOPOCOB
1 cOpocoB B
OKPYXAIOLIYIO CPeny

3HaeT NPUYMHBI U ITOCIEACTBUS
aBapUIHBIX BEIOPOCOB U COPOCOB
3arpsI3HAIONINX BELIECTB B
OKPY’KaroLIyIo Cpeny,
XapaKTEePUCTUKH Pa3IMYHBIX THIIOB
MCTOYHHMKOB XMMHUUYECKHX U MHBIX
3arpsi3HEHUH, IPUHIMITBI 1 METOJIBI
UX UICHTU(UKAIMH, COBPEMEHHBIC
TEHJCHLUH PAa3BUTHSI TEXHUKH U
TEXHOJIOTHH B 00JIaCTH 3aIIUTHI
TUnpocdepsl U TUTOCHEPHI

YMeeT BBISBIATH IPUYHHBI U
MCTOYHHKHU aBapUHHBIX BEIOPOCOB U
cOpOCOB B OKPYKAIOLIYIO CpeLLy, Ha
OCHOBE (PH3UKO-XUMHUECKUX
MPE/ICTABICHUH O CTPOCHUU
rugpochepsl 1 IUTOCHEPH, OTINIATh
MPUPOTHBIEC U aHTPOIIOTCHHBIC
WCTOYHHKH, (pOpMynnupoBaTh
OCHOBHBIC TTOHATHSA

BrnaneeT criocoOHOCTRIO K aHATH3Y
COBPEMCHHBIX TCHACHIIUH Pa3BUTHS
TEXHUKH U TEXHOJIOTUH B 00JIaCTH
obecrnieueHus: 0€30MaCHOCTH K
3(h(HhEeKTHBHOCTH METOJIOB U CHCTEM
3alIATHI TUTOC(EpHl B THAPOCHEPHI
OT BPEIHbIX BO3AEUCTBUN

Bonpocs! nns
«OnuI-ompoca

Bomnpocs! Ha
9K3aMeHe

WIIK-1.3.
Dopmynupyer,
aHAIU3UPYET U PEIIacT
3a7a4u
npodeccHoHaNTBEHOM
JeATeIbHOCTH Ha
OCHOBE ITOJIOXKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX 1
TEXHUYCCKUX HAYK,
MaAaTEMaTUYCCKOIo 1
¢usnyeckoro anmnapara

3HaeT U OCYIECTBISAET MOUCK
3aKOHOB U METOLOB MaT€MaTUKH,
€CTECTBEHHBIX U TEXHUUECKUX HAYK
NPU penieHnun npodeccroHaIbHbIX
3a1a4

Ymeer popMyIHpOBaTH,
AHAJIU3UPOBATh U pCIIATh 3aJa4n
npodeccnoHambHOM NeSTENBHOCTH Ha
OCHOBE TIOJIOKCHHUH, 3aKOHOB U
METOJIOB €CTECTBCHHBIX U
TEXHUYCCKUX HAYK, MATEMAaTUYCCKOT'O
1 (PU3UYECKOTO ammapara

Bnaneer u BHeapsieT B
npodeccnoHaTbHYO NeATETHhHOCTh
MOJIOXKEHHSI, 3aKOHBI U METO/IbI
€CTECTBCHHBIX M TEXHUYECKHUX HAYK,
MaTEeMAaTHYECKOTO U (PU3UUECKOTO
ammapara Jiis pelieHus 3a1a49 mo
o0ecreueHHI0 TeXHOCHEPHOI
0e30IMacHOCTH

Bomnpocs! s YO
CamocrosiTenbHas
pabora

Bomnpocs! Ha
SK3aMeHe

HNIIK-2.2
PaspabatsiBaer
MEPOIIPUATHSA 110
3aIIUTEe YEIOBEKa 1

3HaeT MEPOIPHSITHS 10 3aIIUTE
YeJIoBeKa U OKpY’Karolen cpeibl OT
Pa3IMYHBIX (PAKTOPOB ECTECTBEHHOTO,
AHTPOTION€HHOTO ¥ TEXHOT'€HHOT'O
MIPOMCXOXKICHUS], COCOOBI

Bormpocs! mst
«OmuUII-0mpoca

Bomnpocs! Ha
DK3aMeHe
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OKpY Karouiei cpebl
OT Pa3INIHBIX
(akTopoB
€CTEeCTBEHHOTO,
aHTPOINOTEHHOTO U
TEXHOTE€HHOI'0
MIPOUCXOXKACHUS

M3MEPEHUs U OLICHKH YPOBHEH
OIlacHOCTeH B cpese 0OMTaHus, KaK
PaCCUUTHIBATH XUMHYECKYIO HArpy3Ky
HCTOYHHKOB B 9KOCHCTEMAaX, MOJCIIH
pacmpocTpaHeHus, TpaHchopMaIu U
HAKOIUICHHMS 3arPSI3HAIOIINX BEIECTB
B yTocthepe u ruapochepe

YmMmeet 00pabaTeIBaTh MOTYICHHBIC
pe3yIbTaThl, PACCUUTATH HATPY3KH
XUMHYECKHX HCTOYHUKOB B
IKOCHCTEMAX,

KOJIMYECTBEHHO PACCUUTATH U
OLICHHTH 110 0a3aM JTaHHBIX
M3MEpeHuil mapaMeTpoB IPUPOTHOM
Cpeabl THIT XUMUYECKOTO HCTOYHUKA

Brazeer HaBBIKAMHU ONITHMHU3ALIAN
HEOOXOJUMEIX JEHCTBHI 110
UICHTU(DHUKAIIMN PA3THYHBIX TUIIOB
MPUPOHBIX ¥ TEXHOTCHHBIX
HCTOYHHKOB Ha IPUMEPE XUMHUUCCKUX
3arpsi3HEHU, HAaBBIKAMU OICHKH
OIACHOCTH XUMHUYECKUX NCTOYHHUKOB
B DKOCHCTEMAX

WIIK-1.3.
dopMmynupyer,
AHAIM3UPYET U peIIaeT
3a7a4u
npo¢eCCHOHATBHOMI
JeATeIbHOCTH Ha
OCHOBE TTOJIOXKEHUH,
3aKOHOB U METOJ/IOB
€CTECTBEHHBIX 1
TEXHHYECKHX HayK,
MaTeMaTH4ecKoro
¢usnyeckoro anmnapara

3HaeT ¥ OCYIIECTBISET MOUCK
3aKOHOB U METOJIOB MaTEMATUKH,
C€CTCCTBCHHBIX U TEXHUYCCKHUX HAYK
MIPU PEIICHUH MPO(HECCHOHATBHBIX
3a1a4

YmeeT hopMyIUpOBaTH,
AHAJIU3UPOBaTh U pCUIATh 3aJa4un
npodeccnoHamTbHOM NeSTENBHOCTH Ha
OCHOBE TIOJIOKCHHUH, 3aKOHOB U
METOJIOB €CTECTBCHHBIX H
TEXHUYECKHUX HAyK, MAaTEMaTHIECKOTO
1 (PU3UYECKOTO ammapara

Buageer u BHeApsieT B
npodeccnoHambHY0 1eATENhHOCTh
TOJIOKEHHS1, 3aKOHBI U METO/IbI
€CTECTBEHHBIX M TEXHUYECKUX HAYK,
MaTeMaTHYeCKOro U PU3NIECKOT0o
anmapara JJIs peleHus 3a/1a4 1o
obecrieueHHIO TeXHOCHEpHOIT
Oe3omacHOCTH

Bompocs! st YO
CamocTosTenbHast
paborta,
TBopueckoe
3a/1aHUE

Bomnpocs! Ha
9K3aMEHEe

TunoBbie KOHTPOJIbHBbIC 32JaHUS MJIH HHbIE MaTepPHAJIbl, HEOOXOANMMBIE VIl OLCHKH

3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XaPaKTePU3YyOLIHMX 3TAIbI

(opMupoBaHUs KOMIIETEHIIHII B polecce 0CBOCHHUsI 00pa30BaTeIbHON NMPOrpaMMbl
Ilpumepnulii nepeuens 60npocoé u 3a0anuil

Bonpocs! 1u1s1 yeTHOro onpoca/reMsbl pedgeparos 1mo teme «CTparerusi 1 TAKTHKA a1 THI
rupocgepbl, 0OUUCTKA CTOYHBIX BOD)

1. Kakue ocHOBHBIE XapaKTEpUCTUKH KayecTBa BOJIbI BbI 3HaeTe?
2. Kaxkune oTpaciny mpOMBIIIUIEHHOCTH SBJISIFOTCSI HAanOoJ1ee OMacHBIMHU ISl THAPOChEphI?
3. [TpuBenaute knaccuduKalus BEUIECTB — 3arps3HUTENCH BOJBI U METOJbI X U3BICYCHHUS

(o ¢a30BOMY COCTOSIHUIO U XUMUYECKOMY COCTaBY).
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4, Pacckaxxute 0 6€30TXOIHBIX M PECypcOCOEPETaronIiNX TEXHOIOTHSIX UCTIOIh30BAHUS BOIbI
B TexHOcepe.

Bonpocs! 1J1s1 yeTHOT0 onpoca no teMe «O4YHCTKA CTOYHBIX BOJI OT KPYNHOAUCIIEPCHBIX

npHuMeceil MeTOJaMHU NPOLEKUBAHUSA M CEANMEHTALINN»

1. Or kakux (hakTOpoB (M MOYEMY OT HUX) 3aBUCHUT CKOPOCTH OCAXKICHHS KPYITHOAMCIEPCHBIX

YacTUI] B YCJIOBHSIX €CTECTBEHHON KOHBEKIUH?

2. KakoB npuHImn Be1oopa ¢Gopmy Ajs pacuera HOMpaBoOYHOro ko3¢ duimenta, He0OX0MMOro

IIPU OIIPENIENIEHUN CKOPOCTH OCAXIEHUS YaCTULbI B YCIOBUAX BBIHYXK/IEHHONW KOHBEKIIMU?

3. Kakoil mpuHIUI JISKUT B OCHOBE ONPEICICHUS CKOPOCTH OCAKICHUS YaCTHIL, (hopMa KOTOPBIX

OTJIMYAETCS OT CPEePUICCKOM?

4. Kakoe 0060opynoBaHue IPUMEHSIOT I TPyOOl OUYUCTKH OT HEPACTBOPUMBIX MTpUMeceit?

5. IloueMy 110J1I0YHBIE OTCTOMHUKH 3KOHOMUYHEE OTCTOMHHUKOB JPYTUX THIIOB?

IMpumep 3agauu no teMe «OUNCTKA CTOYHBIX BOJI OT KPYNHOAMCIIEPCHBIX pUMeceii
MeTO/IaMHU MPOLEeKMBAHUS U CeTUMEHTAMI
Bona, copeprxarasi pedHOM M1 M 4acCTHUIBI TIECKa, IMOCTYMAET B OYUCTHBIE COOPYKEHHS
Kpacnomapckoro Bonokanama. ['myOuna otcroiinuka A coctaBiger 10 MeTpoB, miIomangb
nosepxuoct — 100 M. I'my6uHa oTcToiinuka B cocTaBiseT 5 MeTpOB, MIOMAIh HOBEPXHOCTH —
200 m2. B xakom u3 pe3epByapoB OCaXkIeHUE UAET ObICTpee, eclii 00bEMHAsi CKOPOCTh MPOKAUYKHU
BOJIBI OJIMHAKOBA 1 paBHa 20 M>/uac?

Bomnpocs! 1J1s1 yCTHOTO ONPOCa M CAaMOCTOSITEILHOMH PadoThl 10 TeMe «DI0TallHOHHBIE
MeTOIbD»
1. B uem cytb MeTona (hotanuu?
2. ColOroieHre Kakoro yCIOBUSI HEOOXOIMMO /IS pealiu3aiui Meroaa (uorarum?
3. [louemy QuroTHpyrOIIast CUIa 3aBUCHUT OT yIJia CMAauyUBaHUsI YaCTUIL?
4. Ha3zoBHUTE YCTPOWCTBA, HWCHOJBb3yeMbIC IS OTACICHUS HEPTEHNPOAYKTOB U JKUPOB OT
OYMIIICHHOW BOJIBI BO (prioTaTopax.
5. Kakum 06pazom u mouemy MOXHO HHTEHCU(UIIUPOBATH Tipotiecc (oTarun?

Bonpocs! 1151 yeTHOro onpoca no reme «®ujibTpoBanue»
1. KakoBbI MeXaHHU3MBbI U3BJICUECHUS AUCIIEPCHBIX YaCTHUIL B Ipoliecce (GUIbTPOBaHUS?
2. B ueM coCcTOST OTIINYHS TOBEPXHOCTHOTO (PUITBTPOBAHUS OT (PHIBTPOBAHUS B ClI0E?
3. Kakue ¢akTopsl ONpeaesnstoT J0JIroBeYHOCTh (PUIBTPOB U KauecTBO (uiibTpara’?
4. AnnaparypHoe oopmiieHue nporecca GpuabTpoBaHus. GunpTpyromnyie MaTepuanbl.
5. Kak nmpousBoauTcs nporece pereHepanuu GuibTpoB?

Bonpocs! 1J1s1 yCTHOTO Onpoca no TeMe «XMMHYECKHEe METOAbI NepepadoTKH CTOYHBIX BOI»
1. Kakue metoapl XUMHUYECKOW HENTpaau3alluu U OCAXKIACHMS BPEAHBIX IMPHUMECEH B CTOYHBIX
BOJIaX BbI 3HaeTe?

2. Kakue oKknCIHTebHO-BOCCTAHOBHUTEIBHBIE METOABI 00€3BPEKUBAHMS TOKCHUYHBIX MPUMeEcei
BBl MOKETE Ha3BaTh?

3. Hawmbomee pacrnpocTpaHEHHBIE OKHUCIHTETH. KakoBBI TNpeuMymiecTBa W HEJAOCTaTKH
XUMHUYECKHX METO/I0B MepepaboTKH CTOUHBIX BOA?

4. Kakum criocoO0M MPOBOAUTCS 00E3BPEKUBAHUE COCTMHEHUM PTYTH, MBITIbsKA, Xpoma?

Bonpocs! qis1 yetHoro onpoca no teme «Ilponecce koaryasinum»
1. Tlepeuncaute cTaauu npouecca KoaryJsinuu.
2. Kakue GaxkTopbl ONpeAessstoT CKOPOCTh KOAryJIsuu?
3. Kakne xumudeckne KoaryJsiHThI BbI 3HaeTe? Kak mpou3BOHUTCS pacdeT 103 KOaryIstTHTOB?
4. Mexanu3Mm Bo3aeicTBus GuiokyasiHToB. Heopranndeckue u oprannyeckue (GhaoKyIssHTHIL.
5. Kakue nytu nHTeHCHUKaLUK IpoIecca KOaryJsui Bbl MOJKETE Ha3BaTh?
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Bomnpocsl 1151 ycTHOT0 onpoca no teme « TepMmuyeckue MeToAbl OUNCTKH CTOYHBIX H
NPHUPOIHBIX BOI»
1. Kakue MeTo/1bl OUMCTKH CTOYHBIX BOJI OTHOCSATCS K TEPMUUYECKUM?
2. PacckaxuTe 0 TEOPETUYECKUX OCHOBAX METOJIA IUCTUILISALIUY.
3. UeM mpocTasi meperoHka OTIM4aeTcst OT PPaKIMOHHOU TeperOHKH?
4. B yem 3akiroyaeTcs METOJ1 CKAaTUs Mapa U JUIsd Yero OH IpUMEeHseTcs?

Bomnpocsl 11 «0JMI-0NIPOCca» MO TeMe «JJIeKTPOXUMHYECKHe MeTOIbD)
1. Kak BBITTISAAUT TPUHIIMIHATIBHAS CXeMa JIEKTPOXUMHUYECCKOM STYCUKHU?
2. Kakue peakiuu mpoTeKaroT Ha 3JeKTpoaax?
3. UTo Takoe 3JIeKTPOJIU3ep U JUIsl 4ero OH MpUMEHsIeTCs?
4. DNeKTpOXUMHUIECKOe 00e33apaKMBAHUE MPUPOIHBIX U CTOUYHBIX BOJI.
5. Kakue mnpemmymectBa W HEAOCTATKH DJICKTPOXUMHUYECKHX METOJIOB II0 CPaBHEHHIO C
pEareHTHbIMU Bbl MOXKETE HA3BaTh?

Bomnpocsl 1151 yeTHOro onpoca mno reme «CopouMoOHHbIE H HOHOOOMEHHbIE METObI»
1. Monnsplii 0OMEH: MPUHLMIIBI MOHHOTO OOMEHa, CENEKTHMBHOCTh, CTAUHW HMOHHOTO OOMEHa,
CKOPOCTh HOHHOTO OOMEHa.
2. Kakuie TuIibl HOHOOOMEHHBIX MaTEPHUAJIOB BBl 3HACTE?
3. Kakoe mpumeHeHne HaXOAAT LIEOJIUTHI B CUCTEMaX 3allluThl Cpeibl OOMTaHus?
4. PackpoiiTte oHsATHE «OOMEHHAsi EMKOCTB).
5. Kak npoBoautcs pereHepaiius HOHOOOMEHHBIX MaTepUaIOB?
6. UTo OTHOCAT K MEMOpPAaHHBIM TEXHOJIOTHUAM NepepadOTKN CTOYHBIX BOJ?

TBopueckoe 3a1aHue K pasgeny «CopOiHOHHbIE 1 HOHOOOMEHHBbIE METOAbD)

[IpemioxuTe KOMIUIEKCHYIO CXEMY OYMCTKH CTOYHBIX BOJI JI0 YPOBHS «BOJA IMUTHEBAs»,
€CJIM 3TH BOJbI COAEpKAT CIEAOBbIE KOIMYECTBA HE(PTENPOTYKTOB, COJU TSAKEJIBIX METAIOB
(xonnenTpanus 50 Mr/am®) 1 maTOreHHbIe GaKTEPHH.

Temsbl aJas YCTHOI0O Oommpoca 1mo Teme «Tunuunbie NpPpOU3BOACTBA H UCTOYHUKH 3aIPA3ZHCHUSA

MOYB»
1. Kaxkoe BnusiHME OKa3bIBAIOT aBAPUU U UPE3BbIUANIHBIE CUTYAllMU HA XUMUYECKUH COCTAB U
CTPYKTYpY MOYB?
2. Kaxue TunnyHble IpOM3BOACTBA U UCTOYHUKH 3arps3HEHMS TIOYB Bbl 3HacTe?
3. Oxapakrepu3yiite oOuIMe MOAX0Abl K IPEIOTBPALLICHUIO BPEIHBIX BEIOPOCOB.
4. Kakue TumoBble TEXHOJOTUM TNPENOTBPAIICHUS 3arps3HEHUs JUTochepsl U €€

pea6I/IJ'II/ITaI_[I/II/I BbI MOXKCTC Hepe‘-II/ICJII/ITB?

Bonpocs! pus «6ann-onpoca» no teme «Teoperudyeckue 0CHOBbI 0MOXHUMHUYECKUX METO10B
OYHMCTKH OTXOJ0B H PeadMIUTALUH II0YB)

KakoB cocTaB OMOaKTUBHOTO UJIa U MJIEHKU?

Yro takoe cyocTpaT? UTo Takoe MIOBBIA HHAEKC?

Yrto Takoe OMOXMMHUYECKOE OKHCIIEHUE?

OxapakTepu3yiTe cTaiuu OMOXUMHUYECKOT0 pacraja OpraHnYeCKUX BEIECTB.

Yem aHaboIMuecKHEe MPEBPALEHUS OTIMYAIOTCSA OT KaTaboInYecKux?

Yro Takoe (hepMEeHTHI U KaKOBa UX POJIb MpoIecce OMOXUMUYECKOTO OKUCIICHUS?

OT KaKuX mapaMeTpoB 3aBUCUT BEIMUYMHA KOHCTaHTHI Muxasnuca-MeHnTeHa?

Kakue BemecTBa ABISAIOTCS MHTHOUTOpaMu (hepMeHTOB?

OxapakTepu3yite cTaiuy pa3BUTHs OMOMacchl B OMOpeakTope.

0. Kak ycTaHaBnMBarOT BO3MOXHOCTb OYHMCTKH MPOMBIIUIEHHBIX  CTOYHBIX  BOJ

OMOXMMHYECKUMH METO/1aMu?

BOoo~NoOAWDNE

17



Bonpocbl KOHTPOJILHOM PadoTHI 0 TeMe «APOOHBIE TEXHOJIOTHH NepepadoTKH 0TX010B H
peaduIUTAIIMM M0YB C HCIOJIb30BAHMEM HCKYCCTBEHHBIX COOPY KeHH D

1.  Yewm ortnmyaroTcs adpoOHBIE METOBI OYUCTKU CTOYHBIX BOJI U TIOYB OT aHA3POOHBIX?

2.  Kakue (akTopbl ONpenesistoT CKOPOCTh POCTa MUKPOOPTaHU3MOB U Ipoliecca adpoOHOi

OMOXUMHYECKOU OUUCTKHU?

3. Uro Ha3bIBaOT a3poTeHKOM? KaKoBBI IPUHITUIIBI €70 pabOThI?

4.  TlpuBegute nmpuMep CXEMbl KOMIUIEKCHONM OYUCTKU CTOYHBIX BOJI U MTOYB B UCKYCCTBEHHBIX

COOPYKECHHSIX.

5.  Kakue TunuyHbIE HApYIIEHUS B TEXHOJOTHUU M HKCIUTyaTallid a’3pPOTEHKOB BbI MOXETE

Ha3BaTh?

6. Uem a’pOTEHKHU OTIMYAIOTCS OT OMODUIBTPOB?

7. Urto npeAcTaBisitoT cO00H CEKIIMOHHBIE OKCUTEHKH?

Bonpoch! 1J1s1 yCTHOT0 0npoca 1o reMe «A3poOHbIe TeXHOJIOTHM NepepadoTKH 0TX0/10B U
peadUJIMTALIMU N10YB B IPUPOAHBIX YCIOBHAX»
1. B ueM cocToAT npeuMyIecTBa U HEJOCTATKH TEXHOJIOTUH a3pOOHOI OUNMCTKY B IPUPOJAHBIX
YCIIOBUSX Mepel UCKYCCTBEHHBIMU OUUCTHBIMH COOPYKEHUSAMU?
2. Uro Ha3BIBAIOT MOJISIMU opolieHus1? KakoBa TEXHOIOTHS MX SKCILTyaTaun?
3 YeM 1nosist OpOLICHHsI OTIMYAOTCS OT MoJied puiabTpanuun?
4 B uem cocTout npuHIMNI padboThl OMOIOTHYECKUX IPYA0B?
5. OxapakrepusyiTe napaMmeTp akTUBHON IIOBEPXHOCTH OMOJIOTMUYECKOro Mpyaa.
6. Ot 4ero 3aBUCHUT U KaK PaCCYUTHIBACTCS IPOJIOJDKUTEIHHOCTD MPEOBIBAHUS CTOUYHBIX BOJ B
Ouosornyeckux npyaax?

Bonpochl 1J1s1 <yCTHOT0-01Ipoca» 1o TeMe «KAHaIPOOHbIe TEXHOJIOTUM NepepadoTKH
O0TXO0/10B U PeadUIUTAIUH 0YB)

Kak npoBouTcs mpoBepka 0TX010B Ha OMopa3iaraeMocTb?

[lepeuncnure BUIBI aHAIPOOHOTO OPOKEHHUS.

KaxoBbl cTanun metaHorenesa?

Kak npoBoauTcst 06e3BpexxuBanue cyibhaTcoaepKalux CTOKOB U MOYB?

Uro Ha3bIBaeTCss METAHTEHKOM?

Kakue ycioBus onpenenstor 3pGeKTHBHOCTb aHa3pOOHOT0 OpoKeHHs?

Uem oTiryaroTCs peakTopbl CO B3BELIEHHO-CEAMMEHTAllMOHHON OMOMaccoil 0T peakTopoB
C TIPUKpPEIUJICHHON OromMaccoi?
8. Kak mpoxomut OmopasnoxeHue HedTH, MECTHIMAOB, (EHOJIOB IJIsi 0OE3BPEKUBAHUS
OTXOJI0B B ITo4Bax?

NoakowhE

BOl'lpOCBI AJIsl YCTHOI'O oImpoca 1o remMe «MeToabl nepepaﬁoTKn 0CaAKOB U IIJIAMOB>»

1. [TpuBenuTe KIaccu(pUKaIUO OCaJKOB U IIUIAMOB.

2. UYem oTiiMyaeTcs rpaBUTALMOHHBIA METO]| YIUIOTHEHHUS OCAIKOB OT HEHTPOOEKHOT0?

3. B yeMm cymHoCTh (poTalMOHHOTO METOAA YIIJIOTHEHUS 0CaIKOB?

4. [IpuBenute mpuMepbl peareHTHbIX W OE3peareHTHBIX METOJ0B KOHIUIIMOHHUPOBAHHUS
OCaJIKOB.

5. Kax mpoBoautcst 06€3BOKHBaHHUE OCATKOB?

6. Jlj1 4ero NpUMEHSIOTCS NIOBbIE IUIOIAKN-YIIJIOTHUTEIN?

7. Packpolite nmonsTHE peKynepanuy akTUBHOTO UJIa.

Bonpocs! pus1 «6amnn-onpoca» no teme «Pexynepanusi, Bropu4Hasi nepepadorka, XxpaHeHHe
U UCI0JIb30BaAHME TBEPABIX 0TX010B)

1. Uro Ha3bIBaeTCs peKynepaueil TBepaplX OTX0A0B?

2. KaKI/Ie XUMHUKO-TCXHOJOITHYCCKHNEC CXCMbI nepepa60TKI/I TBep)II)IX O0TXO0OA0B HpI/IMeHSIIOTCSI B
pa3BUTHIX cTpaHax? B pazBuBarommxcs cTpanax?

3. Urto moapazymeBaeT moJ1 co00M peayKIus OTX010B?

4, Bo3MoxHO M W3BIEUEHHE SHEPTrUu Mpu mnepepadoTke orxonoB? Ecimm ma, To kxakum
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obpazom?
5. Kakum 06pa3om mpou3BOIUTCS 3aXOPOHEHHE TBEPIBIX OTXOI0B?

Bomnpocsl 1151 ycTHOT0 onpoca no teme « TexHUKa U TeXHOJIOTHN 00e3BPe:KMBaAHUS
TBEPABIX TOKCHYHBIX OTXO010B)

Kaxk mpoucxoaut kancyaupoBaHUE TBEPABIX TOKCUYHBIX OTXO/I0B?

JI1s1 KaKMX TOKCUYHBIX OTXOJ0B IPUMEHSIETCS METOJI LIEMEHTHUPOBAHUS?

Packpoiite moHsTHE BHOPOKABUTAIIMOHHOM IKCTPAKIUH.

Urto Ha3bIBatOT neubto Bantokosa?

B uem cytb TexHonoruu «Ilupoxcany»?

KakoBbl ocoOeHHOCTH peaOWiIMTalUKd 3€Melb, MOJBEPIIIUXCS PaJIUOAKTUBHOMY
3apaKEeHUI0?
7. Kakue KOHCTPYKIIMM MMEIOT YCTaHOBKH 10 TepepabOTKU TBEPAbIX U IKUIKUX
PaAMOAKTUBHBIX OTX0/10B?

ook wnE

TeMbl 1711 YCTHOTO onipoca u pedeparoB no pasaeiay «CaHuTapHOe 3aXOPOHEHHEe 0TX00B U
KOMILIEKCHBbIE TEXHOJIOTHH PeaduJInTAIIHA MOYB»

1. Pacckaxure 0 IPUHIMIUAIEHON CXEMeE ITOJIUTOHOB ISl 3aXOPOHEHHUS OTXOJIOB.

2. Jljig 4ero ycTpanBarOTCsl CUCTEMBI JPEHAXKa B OCHOBAaHUH MOJIUIOHA?

3. JInst yero mpUMeEHsIeTCsl U KaK YCTPOCHa CHCTeMa OTKAYKH M 00€3BPEKHMBAHUS Ta30BbIX
AMHCCUI?

4. [lpuBenuTe mnpUMEp KOMIUICKCHOW TEXHOJOTMYECKOW CXEMBbl MpEeJI0TBPAIICHUS
MOCTYIUICHUSI BPEJHBIX U TOKCUYHBIX BEIIECTB B TUTOCHEDPY.

5. Kakune coBpemeHHBIE METOIBI 1 000pYyAOBaHNE PeaOMIINTALUK 3eMEIb TPENICTABISIOTCS

Bam Hanbonee nepcrieKTUBHBIMU?

IIpumepHbBIii BADHAHT TBOPYECKOI0 3a1aHUSI
[IpennoxxuTe TEXHOIOTHUECKYIO CXEMY Pea0MIMTAIIMHU [T0YBbI, B KOTOPYIO TIOMATH WOHBI
Meau (KOHIICHTpalus 5 MI/KT) B pa30aBiieHHas cepHast kucioTa (pH BBITSHKKH TIOUYBBI paBeH 3).
Jokaxure, 4To npeaokeHHas BamMu cxema SBIIETCS ONTUMAIBHOM.

Bonpocs! k 3amure 1ad0paTopHbBIX pador
«O4nceTKa CTOYHBIX BOJ METOAAMH NPOLEKMBAHUS U CeAUMEHTALMI»
. Uro takoe npouexuBanue?
. JUIS YeT0 MPUMEHSIOTCS IECKOJIOBKU?
. aiiTe kiaccuuKanmo OTCTOMHUKOB.
. J171g 9ero npuMeHs0TCs HeTEIOBYILIKU?

AW~

«CHHKeHre MYTHOCTH BOJbI METOAOM YJIbTPAQUIbTPALMN»
. Kakue meronsl memOpanHoro pa3aenenus Bol 3Haete?
. HazoBuTE OCHOBHBIE XapaKTEePUCTUKH MTPOLECCOB YIbTPaPUIbTPALIMK U 0OOPAaTHOIO OCMOCA.
. Kakue tunsr memOpan Bsl 3Haere?
. Kak paccunrath yaenapHy0 Ipou3BOIUTETLHOCT MEMOpaHBbI?
. Kak paccunrtarp ceieKTUBHOCTh MEMOpaHbI?
. Kak Bnmsier Temneparypa BoJibl Ha CEJIEKTUBHOCTb U MPOHUIIAEMOCTh MeMOpaH?
. HazoBuTe nocTOoMHCTBA M HETOCTATKM MEMOPAHHBIX METO/I0B OUMCTKU BOJBI.

NN N R W

«O4HCTKa NPUPOJHBIX H CTOYHBIX BOJA METOI0OM KOATYJISAIHN»
UYro Takoe koarymsanus? Kakos e€ mexaHusm?
Yro Takoe q3eTa-nmoTEeHIUaN U OT YETO OH 3aBUCUT?
Kakue ycnoBus HeoOX0IUMBI JUIsl YCTIEITHOTO MPOBEIECHUS KOATYIISILIUK?
Kaxue peakTuBbI yale BCETro UCIOJIb3YIOT B KAUE€CTBE KOATrYJISIHTOB U IIoYeMy?
OT yero 3aBUCUT CKOPOCTh U MOJIHOTA KOAryJIsuu?
Yro takoe (roxymsauus’?

SouhkrwndE
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[TpuBenuTe NpUMEpbl HEOPraHUUYECKUX U OPTAaHUYECKUX (PIIOKYIISIHTOB.

B uem paznuuns auddy3HOT0 1 30HHOTO OCAXKICHUS?

Omnwumure (hazbl 30HHOTO OCAXKICHHS.

10.  Kakue TEeXHOJOIHUYECKHE MTapamMeTphl Mpoliecca KoaryJsiiii MOXKHO OIICHUTb, UCIIOJb3Ys
kpuBble Kuniua?

© oo~

«I[I/ICTI/IJIJIHHI/IH B CUCTEMaX OYUCTKH BOAbID»

1. Cdhopmynupyiite 3akoH Payns.

2. Cdopmynupyiite 3akoH JlaapToHAa.

3. Cdhopmynupyiite nepBsliii 3akoH Konosasnosa.

4, B ueMm cyTh MeTO1a TPOCTOM MEPErOHKH (IUCTUILISITIN )?

5. YeM ¢ppakunoHHAS IEPEroHKa OTJIMYAETCS OT MPOCTON NEPErOHKHU?

6. [TokaxkuTe JIMHUS )KUKOCTH U JIMHUS M1apa Ha JuarpaMMax JaBJIeHus napa (TeMIepaTypsl)
OT COCTaBa KUJKOCTH.

7. KakoBo anmapatypHoe odopmIIeHHE METO1a TUCTHILIAIIUU?

8. Kakne mpuembl UCIONB3YIOTCS JUISI CHH)KEHHUSI DHEPro3arpar W yBEIMYEHHs CTETICHU
OYHUCTKH BOJIBI IIPH UCIIOJIB30BAHUN METO/1a JUCTHILISIIIAN?

9. SBnsieTcs U METOI TUCTUILISIIMN pecypcocOeperaronmm?

«O0e33apakuBaHye BOAHBIX PACTBOPOB IMIIOXJIOPUTOM, MOJTY4€HHBIM
3JIEKTPOXUMHYECKHUM METO10M»

1. Kakue peakuuu jexxaT B OCHOBE JJIEKTPOXHMHUYECKOTO METOJIOB YIAICHUS TSKEIBIX
METaJIJIOB?

2. Kakwue peaxiuu nexar B OCHOBE 3JIEKTPOXMMHUYECKOT0 METOa MOJIyYeHUS PACTBOPOB ISt
o0e33apaxuBaHus?

3. Kakue peakiuu nexxaT B OCHOBE METO/1a ANEKTPohIoTauu?

4. KakoBbI MexaHH3MBI BO3JICHCTBUS ITOIBEPTIIMXCS AJIEKTPOIHU3Y XJIOPUIHBIX pACTBOPOB Ha
MUKPOOPTaHU3MBbI?

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

6. KakoBbI ycii0BUsl ¥ CPOKM XpaHEHUS KaTOJMTAa U aHOJUTA XJIOPUIHBIX PACTBOPOB ITOCIIE
aNIeKTposn3a’?

7. JInist Kakux 1eneid MoMUMO 00e33apaKMBaHHS TPHPOJIHBIX BOJ U CTOKOB MPHUMEHSIOTCS

MOJIYYCHHBIC DJICKTPOXUMHUYCCKUM ITYyTEM paCTBOpH?

«AICOpPOLMOHHBIN METO/1 yaleHUsl OPraHUYecKHX MpuMeceil U3 BOAHBIX PACTBOPOB)
1. Hanumure ypaBHeHHe u3zoTepMbl ajcopOuuu Jlenrmiopa. OO0bsicHUTE (DU3MYECKHI CMBICIT
BXOJISIIIIUX B HETO BEJMYWH.
2. Kak ompenenstoT KOHCTaHThl ypaBHeHus Jlenrmropa? Kakue TepMOAMHAMUYECKHEe U
Te€OMETPUYECKUE XapaKTEPUCTUKNA MOXKHO PacCUUTATh, 3HAS 3TH KOHCTAHTHI?
3. Ilouemy ancopOuus yacTuil aacopoaTa NPOMCXOJUT HA AKTUBHBIX LIEHTpax?
4. Yewm otnuyaeTcs aJcopOIus U3 pacTBOPOB OT aJCOPOIMH Ta30B U MapoB?
5. Kakue (axkTopbl BIUSIOT Ha arperaTHOE COCTOSIHUE a/ICOPOIIMOHHBIX ciloeB MoJieKy [TAB?
6. IMouemy ms ancopoumu CH3COOH u3 BotHOTO pacTBOpa B Ka4eCTBE aJICOPOSHTA UCTIOIB3YIOT
yroisp?
7. Pacckaxute 00 OpHEeHTalMU MOJIEKYJ alli(aTHYecKuX CIUPTOB (MIIM KUCIIOT) MPHU a1copOLuu
UX U3 BOJHBIX PACTBOPOB Ha aKTHBHPOBAHHOM yriie. UeM ompezenseTcs IIomaib MOJIEKYIbl B
a7ICOpOITMOHHOM cloe?

«CeleKTHBHOE U3BJIeYeHHs] HOHOB TSKeJIbIX METAJIIOB U3 BOJHBIX PACTBOPOB METOA0M
HOHHOI'0 00MeHa»
1. Kakoii nponecc Ha3pIBatOT XpoMmarorpapudeckum pasaenenuem? Kakve puznko-xuMuyeckue
IIPOLIECCHI JIEKAT B OCHOBE 3TOT0 MeToAa?

20



2. Kak xnaccupuupyror XxpoMatorpaduieckue MeToIbl 10 MEXaHU3MY IpoLiecca pa3ieieHus?
3. Kakue nmapaMeTpsl KOJMYECTBEHHO ONPEEISIOT CTEIIEHb CPOJICTBA Pa3JEIsIeMbIX BEUIECTB K
dazam?

4. Kak cBs3aHa popMa XpoMaTorpaduyeckoro muka ¢ BUJOM U30TEPMBI aICOPOLIUH B YCIOBUAX
paBHOBECHOH Xpomartorpaduu?

5. Uro coboii mpeacTaBIsSIIOT HOHOOOMEHHBIE COPOCHTHI?

6. Kakumu cBoiictBamMu oHM 00712/1a10T?

7. Uro Takoe BpeMs yJaep>KUBaHHS U Kakue (aKTOpPhI BIHUAIOT HA €T0 BEINUYNHY?

8. Or «kakumx (akropoB 3aBUCHT OI(P(HEKTUBHOCTH  pPa3JEICHUS  KOMIIOHEHTOB B
XpoMaTorpaduaecKux KOJIOHKax?

((CaHI/ITapHO-XI/IMI/I‘leCKHﬁ AHAJIU3 MOYBLI: ONIPEACICHUEC COACPKAHUT aMMHUaKa,
XJIOPUAOB, HUTPUTOB U HUTPATOB»

1. UYro Takoe nousa? Kakue nokasarenu BXOIAT B CAHUTAPHO-XMMHUUYECKUN aHAJIN3 110YB?

2. Kakue xummnueckue CoOeIMHEHUS ABIISIOTCS II0Ka3aTeNIIMI MUHEpaIu3alui OpraHuYecKuX
BELIECTB B M10YBE?

3. Kakoli xapakTepuCTHKON MOYBBI MOXKET OBITh HAJIMYME B HEH OOJIBIIOro KOJIMYecTBa
HUTPUTOB?

4. MOXHO JM 1O XUMHYECKOMY COCTaBY IIOYBBI OLIEHUTb JaBHOCTb 3arps3HEHUs ee
oprannveckuMu BemectBamu? Eciu a, To KakuM oOpazom?

S. Yro Takoe CAaHUTAPHO-XUMHUECKUI aHaIU3 MOYB?

6. Hanummre peakuuu, jiexanipe B OCHOBE (POTOMETPHUYECKHX OIPENEICHUH aMMHUaka,

HUTPATOB W HHUTPHUTOB, a@ TAKKC APIrCHTOMCTPHUYCCKOI'O OIPCACICHHA XJIOPUIAOB B BOIHBIX
BBITSDKKax IIOYB.

7. Kakue cymiecTByrOT mpuCIiocoOICHUS IS B3ATHUS POO 1MOYB?

8. PacckaxuTte, Kak nmpoTeKaeT mpoiiecc mpooooTdopa mouB.

9. Onumure OCOOCHHOCTH JabOpaTOPHON NOJTrOTOBKM IIOYB K aHAM3y HAa HUTPATHI,
HUTPUTBI, aMMHUAK, XJIOPUABI.

10.  OnummTe mpoiiecc MoMyueHUs: BOJHOM BBITS)KKU MTOYBBI U OCOOEHHOCTH €€ XPaHEHUS.

«O0e3BOKHBaAHNE U YIUIOTHEHHUE 0CAIKOB CTOYHBLIX BOX»

1. Ha3zoBute ucrouHuky o0pa3oBaHMs OCaIKOB M UX XapaKTEePUCTHKH.

2. Kakue xapakTepuCTHMKM OCaJKOB CTOYHBIX BOJ HEOOXOJUMO 3HaTh NpU BbIOOpE
000pyI0BaHUs /751 YIUIOTHEHUS U 00€3BOXKMBAHUS OCaIKOB?

3. Kakue criocoObl KOHIUIIMOHUPOBAHUS OCAJIKOB Mepe]l 00€3BOKUBAHUEM BBl 3HAeTE?

4. Kakune criocoOb1 00€3B0KMBaHUS OCa/IKOB BaM U3BECTHBI?

«M3BIIeueHne HePTENMPOAYKTOB U3 NMeCYAHBIX MOYB METOAOM IKCTPAKIIUM»
UYro takoe nousa? 13 kakux (a3 oHa COCTOUT?
Onummure CyniecTBYOIYIO KiIacCupUKaIuo BUI0B o4yB Poccun.
Yro npencrasiseT U3 cedst HepThH?
Onwummre, 9TO MPOUCXOIUT C TOYBOW MIPU CHIIFHOM HE(PTSHOM 3arps3HEHUH.
UYro Takoe peKyIbTHBALIUS 3eMEITb?
[lepeuncnure METOBI TUKBUAANNN HE(PTIHBIX 3arpsi3HEHUH TIOYBBI M UX OCOOCHHOCTH.
B yem 3akiogaercsi COpOLIMOHHBIN METOJT OYMCTKU BOJHON BBITSXKKU MTOYBBI?
[lepeuncnure ucnonapzyembie B paboTe COPOEHTHI U MX OCOOCHHOCTH.
Yro Takoe opraHoJIeNTHUECKUE ITOKA3aTeNId KaueCTBa BObI?

LCoNoOA~WNE

«AaexkTpoxumMuyeckas koppexuusi pH u ouncTka No4B 0T coJiell TSKeJbIX METANIOB)
1. Onumure OCHOBHBIE NPHHIMIBI AIEKTPOXHUMUYECKOH OYHMCTKHA BOJHBIX PAcTBOPOB H
MOYB.
2. Yro Takoe aHO4 M KaToa?
3. Cdhopmynupyiite 3akoHbl OMa.
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4. [lepeunciiute OCHOBHBIE COCTABJISIONIME MAJEHUS MOTEHIMANA B3JICKTPUUYECKON Ienu
IIEKTPOXUMHUYECKOIN YCTAaHOBKH.

5. Kak omnpenenstor Ko3pGUIUEHT MOJIE3HOTO JSHCTBHSI U BBIXOJ] 110 TOKY.

6. Kakne KOHCTpYKIIMOHHBIE TapamMeTpbl AJIEKTPOXHUMHUYCCKOH CHCTEMBI BIUSIOT Ha
3¢ (HEeKTHBHOCTH TPOIecca OUUCTKH?

7. B 4eM cxo0/1cTBO 1 pa3nuyne 3JIEKTPOXUMHUUECKON OUYUCTKH KUJKOCTEH U MOYB?

33‘{eTHO-3K3aMeHaIII/IOHHbIe MaTepHuaJbl 1JIA HpOMe)KyTOqHOﬁ aTTeCTallumn

(3K3aMeH/3a4eT)
Bomnpocsl k dk3ameny:
1. OO6nacti UCHOJIb30BaHUS BOJBI B TexHOchepe. TeHIeHInn N3MEHEHHsI KauyecTBa
BOJIbI B pE3YJIbTaTE aHTPOIIOTC€HHBIX BO3/ICUCTBHUM HA OKPYKAIOIIYIO CPEY.
2. Kiaccudukanms BemecTB — 3arps3HUTENCH BOJBI M METOJIbI MX W3BJICUCHHUS (ITO
($ha30BOMY COCTOSTHUIO U XUMHUYECKOMY COCTaRBY).
3. be3oTxomHbie W pecypcocOeperaromue TEXHOJOTHHM HMCIOJb30BaHUS BOJBI B

texHocdepe. Konmernmust 0e30TXOAHOTO MPOM3BOACTBA. [IpHHIMIBI COBEPIICHCTBOBAHMS
CYIIECTBYIOILUX ITPOU3BOJICTB.

4, besoTxomHpie U pecypcocOeperaromuye TEXHOJOTUHA HCIOJb30BaHUS BOJBI B
TexHocdepe. TUIOBbIE CXEMbI OPraHU3aIMK TPOU3BOICTBEHHBIX MIPOIIECCOB.

o. Baxwnelime — TUNOBBIE  DKO3AUIUMTHBIE  MPOLECCHI. TexHonornueckue,
9KOJIOTUYECKUE ¥ SKOHOMHUYECKUE MPUHIUIBL. CTaanuu pa3paboTKH MPOIECCOB OUYUCTKH.

6. OcHOBHBIE  3aKOHOMEPHOCTH  TIporiecca  (WIBTPOBAHHS  BOJHBIX  CPE.
[ToBepxHOCTHOE (DMITBTPOBAHUE.

7. OcCHOBHBIE =~ 3aKOHOMEpPHOCTH  Ipoliecca  (MIBTPOBAaHHS  BOJHBIX  CpPE.
dunpTpoBaHKE B CIIOC.

8. ArnmaparypHoe opopMIIeHHE TIporiecca (GUIbTPOBAHUS BOJHBIX cpel. MeyIcHHbIS
(UITBTPHI.

9. AnmapatypHoe odopmieHHe mporecca  (QHIBTPOBAHHS  BOJHBIX  CpEl.

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

10.  Xwumwuueckue METOJbl OUUCTKH BOABL. HelTpanusamnusi KUCIBIMH ra3aMu.

11.  Xwumuueckue METOJIbl OYMUCTKU BOABL. BbIneneHwe Kajabllud W MarHusi.
Tepmuueckue meronasl. MI3BecTkOBaHUE.

12. XuMHYEeCKHue METO/Ibl OUMCTKU BOJbl. Hanbonee pacrpocTpaHéHHBIE OKUCTUTENH.
[Tpuntmn u ob6xactu npuMeHeHus Meto1a. OKUCIEHHE XJIOPOM.

13. XUMHYECKHE METOJbl OUYMCTKH BOJbI. OKHCIEHHWE KHUCIOPOAOM M O30HOM.
[IpeumyiiecTBa 1 HETOCTATKH.

14. dusnueckue METOAbl JOCTIKEHUs OaktepunuaHoro sddekra. ITpuHIUTBI
neiicTBus. AnmapatypHoe oopmiieHue.

15. OunucTKa CTOYHBIX BOJ METOJOM BOCCTaHOBJICHHS (00€3BpEKUBAHNE COCTUHEHUM
PTYTH, MBIIIBSIKA, XPOMA).

16. Cragmm mpoliecca KOAryJislMW: PAcTBOPEHHE KOATyJISHTOB, O3UPOBAaHUE U

CMEIIICHHE PEareHTOB CO CTOYHOM BOJIOH; XJIOMbeOOpa30BaHNUE U OCAXKIICHHUE XJIONbeB. DaKTOPHI,
OIPEICTISIFOIINE CKOPOCTh KOATYJISIIUH.

17.  Tepmuueckue METOJAbl OYUCTKM CTOYHBIX BOJ. MeToa JAUCTHIUIALIMU.
Teoperndeckne OCHOBHI U anmapaTypHoe 0popMIIEHHE METOAA.

18.  dnoranMoOHHBIE METOABI OYUCTKH CTOYHBIX BOJ. TeopeTHuyecKkue OCHOBBI METO/IA.
Ob6nacTu ero npuMeHeHHUsL.

19.  ®noranuoHHBIE METOJBl OYUCTKH CTOYHBIX BOJA. AmmaparypHoe ohopMIEeHHE.
I'paBuTanmonnas ¢aoranus. [lennas guorauus. Hanopuas dnoramus.

20. Hcnonb3oBanue GIOTaMOHHBIX METOJIOB JUIS pa3/ieleHuss HeTu U BOJBI.
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21.  OcHOBHBIE XWMHUYECKHE KOATyISHTHL. [IpHHIHMMHUATBHBIE CXEMBl THIIOBOTO
o0opynoBaHus. Pacuer 103 KoarysasHTOB.

22.  Mexanu3Mm BozaeiicTBus  (GUIOKYIsSHTOB. Heopranudyeckne W OpraHMYecKHe
(IOKYJISHTHI.

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

24.  DIeKTpOXUMHUYECKHE Mporecchl. IIpuHIunuanbHas cxema 3JIeKTPOXUMHUYECKON
sayerku. Peakiuu, npoTekaromue Ha 3IeKTPOoAaX.

25.  Teoperudeckne OCHOBBI  DIIEKTPOXMMHUYECKHX  ITIPOLIECCOB  OYUCTKH U
00e3BpeKUBaHMs PaCTBOPOB.

26.  AHOJHOE OKHCJICHHE M KaTOJIHOE BOCCTAHOBJICHUE TOKCUYHBIX IPUMECEH.

27.  DIEKTPOXUMHUYECKOE yMAYE€HUE BOIbI.

28.  DIEKTPOXUMHYECKAs KOATYJIALHS.

29.  DaexTpoxumHuueckoe o0e33apakuBaHUE IPUPOJHBIX U CTOUHBIX BOJ.

30.  DnexrpodroTarus.

31.  VoHHBIA 0OMEH: MPUHLUIIBI HOHHOTO OOMEHA, CEJIeKTUBHOCTb, CTAAUU HOHHOTO
oOMeHa, CKOPOCTh HOHHOTO OOMEHa.

32.  OcHOBHBbIE TUIIBI HOHOOOMEHHBIX MaTEPUANIOB, IPEAbSBIsIEMbIE K HUM TPEOOBaHUS
¥ METOJIbI pETEHEPAIIHH.

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

34.  IIpumMeHeHME LICOIUTOB B CUCTEMAX 3ALUTHI CPE/Ibl OOUTAHMUSL.

35. CtpoeHue M CBOMCTBA OPraHMYECKUX HOHOOOMEHHBIX MaTepHalioB (OOMEHHas
€MKOCTh, Ha0yXaeMOCTh, aJIcCOPOLIUs, 3JEKTPOIPOBOIHOCTB).

36.  OOmenHas eMKOCTb. [IpuHIIUIIBI M CTTOCOOBI pereHepanyst HOHOOOMEHHBIX KOJIOH.

37.  YmsardeHue NpUpOIHBIX U CTOYHBIX BOJ, YAAJEHHE COJEH TSHKENBIX METAJUIOB C
UCTIOJIb30BaHUEM HOHOOOMEHHBIX METO/I0B. JI0OCTOMHCTBA M HEIOCTATKU METOIA.

38.  VYjaneHue W CENEKTHBHOE M3BJICUEHHME COJIEH TSDKEJIBIX METaNIOB METOJI0M
HOHHOTO 0OMeHa. J[OCTOMHCTBA M HEJJOCTATKH METO/Ia.

39.  MemOpaHHble U KOMOMHMPOBAHHBIE METOJbI MepepaboTKH CTOYHBIX BoA. MXx

JIOCTOMHCTBA U HETOCTATKH.
40. Kakue mpOMBIIIJICHHbIE aBapUH U Ype3BbIYAHBIE CUTyallud HauOollee XapaKTepHBI
it Poccnn?

41.  KaxoBbIM MOXeT OBITh BIMSHHME MPOU3BOACTBEHHBIX aBAPUI M UYpe3BbIYAMHBIX
CUTyaIMil HAa XUMHYECKUIN COCTAaB M CTPYKTYPY MOYB?

42.  OxapakTepusyiTe TUIIMYHbIE TPOU3BOACTBA U UCTOUYHHUKH 3arps3HEHUS TIOYB.

43.  Kakwue oOmme moxo/bl K MpeIoTBPAIEHHIO BPEIHBIX BRIOpOCOB Bam n3BecTHBI?

44,  CymecTBYIOT JIU TUIIOBbIE TEXHOJIOTUH MTPEIOTBPAILEHHS 3arpsi3HEHUs TUTOChHEpb
u e€ peabunuraruu?

45.  KakoB cocraB O6MOakTHBHOro mia u miaeHku? Yro takoe cyOctpat? YUto Takoe
WJIOBBIN UHJEKC?

46. UYro Takoe Oumoxumuueckoe oOkucieHue?  OxapakTepusyilte  CTaauu
OMOXMMHYECKOI0 pacraja OpraHn4ecKuX BEIECTB.

47.  Yem aHaOOJIMUECKHUE MPEBPAIICHUS OTINYAIOTCA OT KaTaboJIndecKux?

48.  Yro Ttakoe (pepMEHTHI U KaKOBa UX POJIb MPOIECCe OMOXUMUIECKOTO OKHCIICHUS?

49.  Or KaKMX mapaMeTpoB 3aBHCUT BEJIMYMHA KOHCTaHThl Muxasnuca-MenrteHa? Kak
Y JUIS 4erO ONPENEISIOT KOHCTaHTYy Muxasnuca-MeHnTeHa?

50.  Kakue BemecTBa nNoBbIIaOT 3PPEKTUBHOCTH (PEPMEHTOB U KaK OHH Ha3bIBAIOTCS?
Kakwue BerecTBa sBISIOTCS HHTUOUTOpamMu (pepMEeHTOB?

51.  Kakue ¢pepMeHTHI (M TOYEMY) Ha3bIBAIOT Al TUBHBIMU?

52.  OxapakTepu3syiiTe CTaIiH Pa3BUTHI OMOMAcCHl B OMOpeakTope.

53.  Kakue ypaBHEHUS XapaKTepU3yIOT IPUPOCT OMOMacChI?
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54.  Knaccu¢umupyiite Tpynmbl HPOMBIIUICHHBIX BOJA MO OHOXMMHUYECKOMY H
XMMHYECKOMY MOKA3aTelIto.

55. Kak ycraHaBIMBalOT BO3MOYKHOCTb OYHCTKHM HPOMBIILIICHHBIX CTOYHBIX BOJI
OMOXMMUYECKHUMHU METOIaMu?

56.  Cdopmymnupyiite CymHOCTb a9pOOHOT0 METO/Ia OYUCTKH.

57. Kakumm dakropamu (M Mmovemy) OMPESIsAeTCs CKOPOCTh IMpoIecca a’poOHOM
ounctku? Kak Biuser TemmnepaTtypa Ha Mpoiecc adpoOoHOTro OpokeHus?

58. Ilouemy B OYMIIAEMbIX OHOXMMHUYECKHMMH METOJAMH CTOYHBIX BOJAX
KOHTPOJIMPYIOT cojiepkanue azota u pochopa?

59.  Yewm moisis OpouICHUS] OTIMYAIOTCS OT Hosiel ¢uubTpanuu? KakoBa TEXHOJIOTHS

JKCIUTyaTalluu 1ojiel opomeHuss? Uto Takoe MIIONIaJb HAMOPAXKUBAHUS U KOT/AA €€ CTOUT
YUYUTHIBATH?

60.  Yro Takoe Ouonornueckue npyapl? Kak u Korna ux sKCILTyaTHPYIOT?

61.  Yto Takoe a’pOTIHK U KakHe Mmpoliecchl B HEM mpoTrekaoT? [lo kakum mpusHakam
U KaK KJIacCU(PUIHMPYIOT a3POTIHKHU?

62. Kakoe obopynoBaHue BXOJUT B COCTaB YCTAaHOBKM JJISi aHAPOOHOW OUMCTKU?
[Touemy (1 KaK) a3pOTIHKU KOMOMHUPYIOT C OTCTOMHUKAMU (OCBETIUTENSIMU) WK (prioTaTopamu?

63.  OxapakTepu3yiTe OCHOBHBIE MEXAHH3Mbl HApYUICHHS  TEXHOJIOTUU U
AKCIUTyaTaI[H adPOTIHKOB, A TAKIKE MEPHI IO UX YCTPAHEHUIO.

64.  Kakue dakropsl (1 moueMy) BIHUSIOT Ha 9PPEKTUBHOCTh OUUCTKU B OnodmibTpax?

65.  UYem BBICOKOHArpyxaemble OHOMUIBTPHI OTIIMYAOTCS OT KaIleIbHBIX ?

66. IlepeuncnuTte OCHOBHBIC HAPYILICHUS IPU HKCILTyaTallUH OMOPMIBTPOB U MEPHI 110
UX YCTpaHEHHIO.

67.  Uewm aHa’poOHBIC METOBI OYMCTKH OTJIMYAIOTCS OT adPOOHBIX?

68. Kak ocCymecTBISIIOT TPOBEPKY OTXOJIOB Ha OHMOpaszIaraeMoCTh aHa’POOHBIMHU
meTomamu?

69.  KakoBbI OCHOBHBIE CTQAMN aHAIPOOHOTO OpOKEHNUS?

70.  Ilepeuncnure ocHOBHBIC (PaKTOPHI, onpeaenstomue 3HPEeKTUBHOCTh aHA3POOHOTO
opoxenus. [louemy mporiecc aHaspoOHOTO OPOKEHUsSI CTOUHBIX BOJI, KaK MPABHUIIO, BEAYT B JBE
CTYyNEeHU?

71.  Yem OuopeakTopbl MEPBOT0 MOKOJIECHUS OTIMYAIOTCS OT OMOPEaKTOPOB BTOPOIO
MOKOJICHUS?

72.  Kak OCyIIECTBIISIOT COBMECTHYIO OYHCTKY OBITOBBIX M CTOYHBIX BOJI?

73.  Kakue TpeOOBaHUSA TPEABSBISIOT K CTOKAM, OYMIIAEMBIM OWOXMMHYECKUMHU
MEeTOaMHu?

74.  Kakue napameTpsl (M moYeMy) XapakTepu3yroT Onoocaaku?

75. OxapakTepu3zyiTe METOAbl M TEXHUYECKHUE pEIICHUs, MPUMEHSIEeMbIC s
VIUTOTHEHUSI UJIa.

76.  Jlns dero Hy)KHA CTaOMIIM3AIUS OCAKOB U KaK €€ OCYIIEeCTBIISIOT?

77.  Ilouemy M Kak OCyLIECTBISIOT KOHAMLIMOHUPOBaHUE ocaakoB? OxapakTepusyiTe
Oe3peareHTHBIE METO/IbI KOHJAUITMOHUPOBAHHSI OCATKOB.

78.  Uewm WIOBBIC TUIOMIAIKK OTJIMYAIOTCS OT TJIOMIAI0K-YIIIOTHUTEEH?

79.  OxapakTepu3yiTe JOCTOMHCTBA U HEJOCTATKH, KOHCTPYKIIMOHHBIE OCOOEHHOCTH
PaCIIBUTUTENHHBIX CYIITHIIOK M ONITUMAIIBHBIC YCIIOBHUS X DKCILTyaTaIlHH.

80.  OxapaxTepu3yiiTe JOCTOMHCTBA U HEJOCTATKH, KOHCTPYKIIMOHHBIE OCOOEHHOCTH
CYLIWJIOK € Bpamaroummcs 6apadaHoM 1 ONTUMAaJIbHbIE YCIIOBUS UX SKCILTyaTalliu.

81.  Yto Takoe «CyIIWIbHBIN ammapaT B3BEIICHHOTO CI0sl C MHEPTHBIM HOCUTETIEM)?

82.  IlpuBenute mpuUMepHl peKyIepalui aKTHBHOTO HJIA.

83.  M3znoxwure CyIIHOCTh METOJA SKCTPArMpOBAHUSI.

84. KakoBa cymHOCTh MeTOna Kpuctaummsanuu? Kak ycTpoeHo o0opymoBaHue,
IpUMEHSIeMOe JUIsl KOHIIEHTPUPOBAHUS BEILIECTB METOIOM KpUCTAITU3AK?
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85. B uem cyrh MeTona mpocToi nmeperonku (auctwuisinun)? KakoBo ammapaTypHoe
oopmiIeHHe METO1a AUCTIILISLIMN?

86. Kakue mpueMbl HCHONB3YIOTCA Ui CHWDKGHHS DHEprosarpar u
YBEJIMYEHUSI CTENEHW OYMCTKU BOJBI IPH HCIOJIB30BAaHUM METOAA JUCTHIUIALUU?
SIBnsiercs U METOI TUCTUILISILIMKM pecypcocOeperarmmnm?

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

88.  Ilepeuncnure OCHOBHBIC  OINEpallMUd  NEpepadOTKA  TBEPIABIX  OTXOMOB,
o0ecreunBaroIe YCTOHYUBOE pa3BUTHE OOIIECTBA.

89. B uem cXoACTBO M pa3nuyHe CXeM NepepadOTKU TBEPIBIX OTXOJOB B Pa3BUTHIX U
pa3BUBAIOIIMXCS CTpaHax?

90. B d4em pasHuna Mexay KOHTPOJIMPYEMOM M HEKOHTPOJIUPYEMOM 3MHUCCHEH
OTXOH0B?

91.  Oxapakrtepu3yiTe METOJ KamcylupoBaHus. UYeM MeETOA KarcCylIupOBaHUS
OTJIMYAETCs OT METO/1a LIEMEHTUPOBaHUA?

92.  Yro Takoe »HEPreTUUECKU MOTEHIIUAI OTXO/I0B U KaK €ro UCHOIb3YI0T?

93. B uyem cyrp MeTona mnupoiM3a TBepAbIX oTxoa0B? KakoBo ammapaTypHoe
odopmileHHE MeToa MUpoIn3a’?

94.  Ileun BantokoBa. B uem ocHoBHOe oTimuue neueil BanrokoBa u o0opynoBaHus,

npeIHa3HauYeHHOTO JIIs Tupou3a? da3bl KAKOTO COCTaBa 00Pa3yrTCs MPHU MepepadOTKe TBEPIBIX
0TXOJI0B B nieyax BanrokoBa? ['e u kak ux nepepadaThiBaroT?

95.  Oxapakrepu3yiTe METOJ MepepadOTKH TBEPIABIX 0TX00B «IIupokcamy.

96. B uem 3akiroyaercs M KaK peai3yercsl MPUHIUI OE30TXOAHOCTH MepepadOoTKH
OTXOJ0B?

97. B uem ocobeHHOCTH TIepepabOTKU TBEPBIX PAIUMOAKTUBHBIX OTXO0B?

98.  UYrto Takoe «CaHUTAPHOE 3aXOPOHEHUE OTX0I0B»? UeM OHO OTIUYAeTCS OT IPOUHX ?

99. Kakue KOHCTPYKIIMOHHBIE JJIEMEHTHI SBJISIOTCS HEOOXOAMMOMN COCTaBISAOIIEH

HOJIMTOHA JJIS1 CAHUTAPHOTO 3aXOPOHEHUS OTX0/10B?

100. Iloyemy B cocTaB YCTaHOBOK JAJIsi TEPMOINEPEpabOTKU TBEPABIX OTXOA0B BXOJIST
CyXHU€ U MOKpBIE JIEKTPOPUIBLTPHI?

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

102. Kakue coBpeMeHHbIE METOAbl M 000pylOBaHHE pEaOUIUTALUU 3eMejb
npecTaBisitoTcss Bam Hanbonee nepcrneKTUBHBIMU?

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHUs

OueHka Kpurepuu onieHnBanus 1o 3xK3aMeHy
OLCHKY «OTJIMYHO» 3aCIy’KMBAC€T CTYIACHT, OCBOHUBIIINH 3HaHUA, YMCHUA,
Bricokuii KOMIETEHIIMH U TEOpETHUeCKUil Matepuan 0e3 mpoOesoB; BBHITOIHUBIIUI
YPOBEHb «5» BCEC 3aJaHUs, NPEAYCMOTPEHHBbIE YYEOHBIM IIJJAHOM Ha BBICOKOM
(oTIIMYHO) KauyeCTBEHHOM YPOBHE;, MPAaKTHUYECKHE HaBBIKM MPO(HEeCcCHOHATHLHOTO

MPUMEHEHHS OCBOCHHBIX 3HaHUN c(OPMUPOBAHbI

OIICHKY «XO0poI1lI0» 3aCilIyXUBA€T CTYIACHT, IIPAKTUYCCKHU IIOJHOCTBIO

Cpennuit N .
OI; eib «d» OCBOMBIIIMN 3HAHUS, YMEHUS, KOMIIETCHIIMM W TECOPETUYECKHM MaTepHall,
YIEXO o) yueOHbIe 33/1aHUS HE OIICHEHBI MAKCUMAaJIbHBIM YHCIIOM 0aJlJIOB, B OCHOBHOM

p chopMupOBaI MPAKTUUECKUE HABBIKU
Moboropmi OIICHKY «YyJIOBJIETBOPHUTEJIbHO» 3aCIy)KMBA€T CTYAEHT, YaCTUYHO C
p npoOeaMu OCBOMBIIWN 3HAHUS, YMEHHs, KOMIIETCHIIMA U T€OPETHUCCKHUI
YPOBEHB «3» ’ ’

(VIOBIETBOPHT MaTepuan, MHOTHE yueOHbIe 3aJaHus JHUOO HE BBIMOIHWI, JTUOO OHHU
y eJILHO)p OIICHEHBl YHCJIOM OalgoB OJWM3KMM K MHUHHUMAJIbHOMY, HEKOTOpPHIS

MMPAKTUYCCKUC HABBIKU HC C(pOpMI/IpOBaHBI
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MUHUMAJIBHBIN | OIICHKY «HEYTOBJIETBOPUTEIbHO» 3aCIy)KUBACT CTYACHT, HC OCBOMBIIUN
YPOBEHB «2% 3HAHMS, YMEHHS, KOMIICTCHIIMM W TEOPETUYECKHH Marepuan, ydeOHbIe
(HEYIOBJIETBOp | 3aJaHUs HE BBIIOJHUII, TIPAKTHYCCKUE HABBIKU HE C(HOPMHUPOBAHBI
WUTEIIbHO)

Kputepuu onieHuBaHus MO 3a4eTy:

K cmaue 3auera qomyckaroTCs CTYACHTHI, CIABIIME BCe TaOOpaTOpHbIE pabOTHI.

«3a4TEHO»: CTY/ACHT BJaJIe€T TEOPETUUECKUMH 3HAHUSIMH IO JAaHHOMY pas3zeiny, 3HaeT
OCHOBHOH TIpOrpaMMHBIA Marepual B 00bEMe, HEOOXOIUMOM Jisi JallbHEWIned yd4éObl u
npencTosiei padoTel 0 Mpodeccuu, AOMYyCKaeT HE3HAYUTENbHbIE OLIMOKHU; CTYIEHT YMeEET
MPABUIILHO OOBSICHATH MaTepual, WLTIOCTPUPYS €ro MPUMEPaMU, CIIPABIISICTCS C BBIIOJIHEHUEM
3aJJaHuH, IPEeyCMOTPEHHBIX TPOrPaMMOii, 3HAKOM C OCHOBHOH JIUTEPATypOil, pEeKOMEHI0BaHHOMN
IIPOrpaMMon.

«He 3aYTeHO». MaTepuall HE YCBOCH WJIM YCBOCH YaCTHYHO, CTYICHT 3aTPYIHSCTCS
MPUBECTH MIPUMEPHI, UMEET JIOBOJIBHO OTPaHHYEHHBIM 00bEM 3HaHUH IPOTPAMMHOTO MaTepHara,
JOTTYCKaeT MPUHIUITHATbHBIE OIIMOKH B BBIITOJIHEHUU MPEAYCMOTPEHHBIX MPOTPaMMON 3a/JTaHUM.

Kpurtepun ouennBanus pedgeparon

OneHka «OTJIMYHO» — BBIIIOJIHEHBI Bce TpeOOBaHMS K HAIllMCAHUIO U 3aluTe pedeparta:
o0o3HayeHa mpobiaema U 000CHOBAaHA €€ aKTYalbHOCTh, CAENAaH KPAaTKUW aHaIM3 Pa3IMYHBIX
TOYEK 3pPEHHs Ha PAaCcCMAaTPUBAEMYIO0 MPOOJEMY M JIOTUYHO H3JIOKEHA COOCTBEHHAS MO3MIIHA,
c(hOopMyIMpOBaHbl BBIBOJABI, TE€Ma PACKPbITA IOJHOCTBHIO, BbIAEpkKAH 00BEM, COOIIOICHBI
TpeOOBaHUS K BHEIIHEMY O(QOPMIICHMIO, JAaHbl IPaBWIbHBIE OTBETHl HAa JIONOJIHUTEIbHBIE
BOITPOCHI.

O1eHKa «XOpOLIO» — OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3alliTe BIIMOJHEHBI, HO
IIPU 3TOM JIONYILLIEHBI HEIOUYEThl. B 4acCTHOCTH, UMEIOTCSI HETOYHOCTH B M3JIOKEHUM MaTepuaa;
OTCYTCTBYET JIOTHYECKasi IOCIIEAOBATEILHOCTh B CYXKACHUAX; HE BbIIEpkaH o0beM pedepara;
UMEIOTCS YIYIIEHUs B 0QOpMIICHUH; Ha JOMOJIHUTENIbHBIE BOMIPOCHI IIPH 3aLIUTE JaHbl HETIOIHbIE
OTBETHI.

O1ieHKa «y/10BJ1€TBOPHUTEIbHO)» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUM
K pedepupoBaHHio. B yacTHOCTH, TeMa OCBEIIEHA JHIIb YAaCTHYHO; JOMYLIEHbI (haKTUYECKUe
OIMOKH B coJiepaHUU pedepara WU MPU OTBETE€ Ha JIONOJHUTENBHBIE BOIPOCHI; BO BpeMs
3allUThl OTCYTCTBYET BBIBO/I.

O1eHKka «HeyI0BJIETBOPUTEIBHO» — TeMa pedepaTa HE pacKkpbiTa, OOHApYKHBaeTCs
CYILIIECTBEHHOE HEMIOHUMAaHHE IPOOIJIEMBI.

Kpurepun nuddepeHunpoBanHoi oneHku pedepara

Kpurepnu onenku MaxkcuMmanbHasi OlleHKa B 6ayuax
JIOrMYHOCTD U3JI0KEHHUS 3
PackpeiTue Tembl 3
Hcnonb3oBanue mmpokoi nH(GOpMalnoHHON O6a3bl 3
Hanuune coOCTBEHHBIX BBIBOAOB, 0000IIECHMI, 3

KPUTHYCCKOT'O aHaJIn3a

CobnroeHne npaBu UTHPOBAHMS 2
[IpaBmiibHOCTH OOpMIIEHUS 1
Hroro: 15

13-15 6ayIoB — OTIIMYHO;

10-12 6annoB — X0poIIo;

8-9 6ayTOB - YIOBJICTBOPUTEIILHO;
0 6ayIOB — HEYIOBJIETBOPUTEIILHO.
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Kpurtepuu oneHnBaHus pe3yJbTaTOB YCTHOIO ONPoOca

OneHka «xopouio» CTAaBUTCS, €CIU CTYAEHT JAeT OTBET, YJOBJICTBOPSIOIIMNA TEM ke
TpeOOBaHUSAM, YTO W JJISI OLEHKU «OTIUYHO», HO JOMyCKaeT 1—2 OmuOKH, KOTOpBIE CaM XKe
UCIIpaBIIET, U 1—2 HepoueTa B OCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OneHka «yooenemeopumenvHo) CTABUTCS, €CIM CTYJCHT OOHApy)XHWBaeT 3HAHHE U
IOHMMaHHE OCHOBHBIX IOJO0KEHUN TaHHON TEMBbI, HOT M3J1araeT MaTepyuasl HEMOJIHO U JJOITyCKAeT
HETOYHOCTH B ONPECIICHUH MOHITUN WK (HOPMYTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO O0OCHOBATH CBOM CYXJIEHUS M IIPUBECTU CBOM NPHUMEPHI; U3JIaraeT MaTepuai
HETIOCJIE0BATEIbHO U JAOIYCKAET OMUOKU B SI3bIKOBOM O(OPMIIEHUH U3]1araeMoro.

OneHka «HeyooenemeopumenbHo) CTABUTCS, €CIIU CTYJEHT OOHApYyXHUBAaeT HE3HaAHUE
OoibIIE YacTH COOTBETCTBYIOLIETO BOIPOCa, JOIMycKaeT omuOku B  (hopMyaupoBke
OINpeNIeIEeHUH U IpaBUJI, MCKAKAIOIIME MX CMBICH, OECHOpSJOYHO M HEYBEPEHHO M3JIaraer
marepuai. OneHka «2» OTMEYaeT TaKUe HEJOCTaTKU B MOJTOTOBKE, KOTOpBIE SIBIISIOTCS
CEpbEe3HBIM IPEMATCTBUEM K YCIEIIHOMY OBJIaJI€HHIO MOCIEAYIOIINM MaTepHaIOM.

Kpurtepun oneHuBanust TBOpuecKuX pador

O1neHka «omauuHo» BHICTABIAETCS CTYIEHTY, €CIIM B TBOPUYECKOH padoTe npencTaBiieHa
coOCTBEHHass TOYKa 3peHHUs (MO3ULMsA, OTHOIIEHUE, CBOsS uies); IpoliemMa pacKpbITa
UHTEPECHBIM, HEOOBIYHBIM CHOCOOOM, MPHU 3TOM CTYAEHT MOXET TEOPETHYECKH OOOCHOBATh
CBSI3M, IBJICHUS, apI'YMEHTUPOBATh CBOE MHEHHUE C ONOPOIl Ha (PAKThI WIIM JTUYHBINA OIIBIT.

O1eHKa «xopouto» BBICTABISIETCS CTYIEHTY, €CIM B TBOPUECKOM paboTe mpencTaBiieHa
CcOOCTBEHHasi TOYKa 3peHus (NMO3WIHMsA, OTHOIIEHHE, CBOS wHjes); NpobiemMa T0CTaTOYHO
UHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, HO HpPU 3TOM CTYAEHT HE B IOJHOM Mepe MOXEeT
TEOPETUYECKH 0OOCHOBATH CBSI3H, SIBJICHUS, apTyMEHTHPOBATh CBOE MHEHUE C ONOPOH Ha (haKThI
WIN JINYHBIHI OMBIT.

OueHka «yooenemeopumenvro» BBHICTABISIETCS CTYICHTY, €CIM B TBOpYECKoH (opme
Ipe/CTaBiIeHa TOYKa 3peHHsl (MO3ULMs, OTHOILEHHE, MIes) KaKOro-JInbo y4yeHOro, MpakTHKa;
CTYJEHT JIeNaeT MOMbITKY TEOPETUYECKH OOOCHOBATh CBS3M, SIBJICHHS, apryMEHTHPOBATh CBOE
MHEHHE C ONOpOi Ha (haKThl WIIM JTUYHBIN OIBIT

OneHka «Heyoosn1emeopumenbHo» BBICTABIAETCS CTYIEHTY, €Cli padoTa BBHINOIHEHA
(dopmanbHO, 60 IbIIas YACTh BHIIIOJHEHA HE 10 TEME, He MTPEICTaBlIeHa COOCTBEHHAsI TOUKA 3pEHUS
(mo3u1Ks, OTHOILIEHHE) IPU PACKPBITUU IPOOJIEMBI; apTyMEHTallMsl CBOEI0 MHEHHUS cl1abo CBsI3aHa
C packpbITHEM NpoOIeMbl UM paboTa He claHa.

Kpurtepun ouennBanus pe3yjabTaToB ObICTPOro NMCbMEHHOI0 ONPOca («OJIUI-0MPOCH):
Kaxxnomy cTyaeHTy BblIaeTcsi CBOM COOCTBEHHBIH, y3KO CPOPMYIHMPOBAHHBIN BOMPOC.
OTBCT IOJIDKCH 6I>ITI) YCTKUM H KpaTKI/IM, coz[epmamHM BCE€ OCHOBHBIC XapaKTepI/ICTI/IKI/I
OMUCBHIBAEMOTr0 TOHATHS, HHCTUTYTA, KATETOPUH.
IIIkxana omeHNBaHUA:
«OTAHYHO» - BOIPOC PACKPHIT TMOJHOCTHIO, TOYHO OOO3HAUEHBI OCHOBHBIC TMOHSATHUS U
XapaKTEPUCTUKHU 110 TEME.
«Xopo1o» - BOMPOC PACKPHIT, OJHAKO HET MOTHOTO OMHCAHUS BCEX HEOOXOAMMBIX YJIEMEHTOB.
«Y10BJI€TBOPHUTEJIBLHO» - BOIIPOC PACKPBIT HE MOJHO, MPUCYTCTBYIOT IpyOble OIIHMOKH, OJTHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPBIBAEMBIX MOHSATHUH.
«Hey10B1€TBOPUTEIBLHO» - OTBET HA BOMIPOC OTCYTCTBYET MJIU B I1€JIOM HE BEpEH.

Kpurepun onenuBanus 1ad0paTopHbIx pador
«5» (OTIUYHO, 3aYTEHO): BBITTOJTHEHBI BCE 3a/IaHMsI TAOOPATOPHOU PabOThI, CTYICHT YETKO
1 0e3 omMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI.
«4» (XOpoI10, 3a4TEHO): BBIMOJIHEHBI BCE 3aJaHUS JIA0OPAaTOPHOW pPaOOTHI, CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMHU.
«3» (yAOBIETBOPUTENIHHO, 3a4TEHO): BBIOJHEHbI BCE 3aJaHUsl JJaOopaTOpHOW paboTHI ¢
3aMEUYaHUsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.
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«2» (He 3a4TeHO): CTYACHT HE BBINOJIHWI WM BBIIOJHUI HENPABWILHO 3aJaHUs
nabopaTopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU UITU HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 Ilepeyenb y4eOHOM JTUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1 YueOnas aureparypa

1. byneikuna T.A. Ilpouecchl m ammapaTsl 3amuThl ruapochepsl [Tekcer]: ydueOHOE
noco6wue juist ctyneHToB By30B / T. A. byneikuna, C. I'. EmenbsaoB. - M.: Axkanemus, 2010. - 287
c.

2. BeromkuH, A.I'. HkeHepHas 3amuTa BOIHOM cpelbl [DIeKTpOHHBIN pecypc]: yueo.
nocobue — OnekTpoH. naH. — Cankr-Ilerepoypr: Jlanp, 2014. — 416 c. — Pexum gocryna:
https://e.lanbook.com/book/49467.

3. ITucemenckas H./I., I'ansru B.B., Hukonenko B.B. Meroapl 3amuTsl cpeibl 0OUTaHHS
B TexHOC(epe: yaeOHoe mocobue. Kpacnonap: Kybauckuii roc. yu-T, 2007. 140 c.

4. BeromikuH, A.I'. TeXHOIOrMY 3aIUTHI OKPYKAIOIIEH Cpeabl OT OTXO0/I0B MPOU3BOCTBA
U TIOTpebeHust [ DIEKTPOHHBIN pecypc]: yuedHoe mocobue / A.I'. Beromkun. — DIIeKTpoH. JaH.
— Canxr-IlerepOypr: Jlans, 2016. — 304 c. — Pexxum nocryna: https://e.lanbook.com/book/72577.

5. Jmutpenko, B.II. VmpaBineHwe 3K0IOTHYECKOW O€30MacHOCTRIO B TexHochepe
[DnexTpoHHBIH pecypc]: yuebnoe nocodue / B.I1. [Imurpenko, E.M. Meccunea, A.I'. ®eTucos.
— DOmnektpoH. naH. — Cankr-IlerepOypr: Jlanb, 2016. — 428 c¢. — Pexum npocryna:
https://e.lanbook.com/book/72578.

6. IOpkeBuy, A.A. TexHOIIOrHYECKHE OCHOBBI POU3BOICTBA XUMUYECKUX KOMIIOHEHTOB
CUCTEM >KH3HeoOecreueHus [DIeKTpoHHbIN pecypce]: yuebHoe mocobue / A.A. FOpkesuy, I'.K.
Npaxuiok, H.®. ®énopos, M.A. Ilumenona; nox pen. I'.K. Baxuioka. — DieKTpoH. qaH. —
Cankr-IlerepOypr: Jlanp, 2015. — 368 c. — Pexxum nocryna: https://e.lanbook.com/book/58170.

7. benoB C. B. be3onacHOCTh KHM3HENEATENBHOCTH U 3allUTa OKPYXKAIOLIEH Cpenbl
(TexHocepHas 6€30MacHOCTD): yUeOHUK / - 2-€ u31l., ucnp.u joi. - M.: FOpaiit, 2011. - 680 c.

8. Kanpirun, B. I'. [IpombIniuieHHAs SKOJIOTHS: YI€0HOE ITOCOOUE /ISt CTYJCHTOB BY30B / -
4-e uzn., nepepad. - M.: Akanemus, 2010. - 432 c.

9. TonoBanoBs, A.W. PexynbTuBaIusi HapymeHHBIX 3eMeIb [ 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
bas3e1r nannaeix kommanuu «Mct Beroy http://dlib.eastview.com
OnexrponHas oubnuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccuoHaTbHbIe 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAMT» https:/urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansr uzparenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oudnuorexa (HOB) http://www.elibrary.ru/
5 [ToMHOTEKCTOBBIE apXMBBl ~ BEIYIIMX 3alaJHbIX HAY4YHBIX JKYpHAJIOB Ha
Poccwuiickoit miatpopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

A WDN B
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6 HanmonaneHast snekTpoHHas OMOIHOTEKa (IOCTYI K DIEKTPOHHON Oubimoreke
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmuorexu (PI'B) https://rusneb.ru/

7 [pesunentckas oudauoreka uM. b.H. Enbiiuna https://www.prlib.ru/

8 baza manneix CSD KeMmOpwmKCKOro 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 uapopmaimontas cucrema POCCUSA http://uisrussia.msu.ru

NudopmanroHHbIe CIPABOYHBIEC CHCTEMBbI:
Koncynprant Ilmoc - cnpaBouHas mpaBoBasi cHCTEMa (JIOCTYI MO JIOKAIBHOH CETH ¢
KOMIIbIOTEepOB Oubnmorexn) Pexxum poctyna: http://consultant.ru/

Pecypchbl cBoG0AHOTO J0CTYNA:

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

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

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

4, ®denepanbhblil mopran "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

5. Wndpopmanmonnas cucrema "EnmHoe OKHO noctyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

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

7. Cayx0a TeMaTHYeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

8. CnoBapu u sanmkioneaunu http://dic.academic.ru/;

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

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

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

CoOcTBeHHBIC JJIEKTPOHHBIC O0Opa3oBaTelbHble M HMH(pOPMALMOHHBIE peCypChI
KyoI'y:

1. ONEKTPOHHBIN Karajor Hayunoii o6ubnuoTexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

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

3. Cpena MOAYJIBHOTO TUHaMHU4Yeckoro ooydenus http://moodle.kubsu.ru

4. baza yu4eOHBIX mMJIaHOB, Yy4e€OHO-METOJIMYECKUX KOMIUIEKCOB, MYyONHKalui Hu
koHpepenmmii http://infoneeds.kubsu.ru/

5. bubnuorexa uH(pOpMaLMOHHBIX  pecypcoB  Kadeapsl  MHGOPMALMOHHBIX
oOpazoBaTenbHBIX TeXHOMOrHH http://mschool.kubsu.ru;

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

7. DneKkTpoHHbIe 00pa3oBaTesibHbBIE pecypchl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM H

TexHoJoruil B oopazoBanuu KyoI'Y u Hayuno-metoaudeckoro xypHana "[LHIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/
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6 MeToauyeckune yKazaHus A/ 00y4aIOLIUXCSH 110 OCBOCHUIO TUCHMIIIUHBI (MOYJIsl)

VYcnemHoe OCBOEHME AMCLUUILIMHBI TPEANojaracT akTUBHOE, TBOPYECKOE YydacTue
CTYJICHTA ITyTEeM IJIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

Texymuii KOHTPOJIb 3HAHUM OCYHIECTBISETCA HAa KaXKJIOM JIEKLIMOHHOM U J1a00paTOpHOM
3aHATUH. VIToroBas ¢hoopma KOHTPOJIS — 3a4eT U SK3aMEH.

O01mme pekoMeHIAUM

W3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpaboTKu pabodell mporpaMMsbl, 0cod0e
BHUMaHMUE, Y€ LesIM U 3a7ayaM, CTPYKTYPE U COAEP KaHUIO Kypca.

Nmeercs 2neKTpoHHAs BepCus JIEKLIMN 110 JaHHOW TUCLUILINHE.

OcHoBHOI (hopMOii 00yueHMsI CTYIEHTOB SBIISIETCS CaMOCTOsITeNbHas paboTa Haj
yueOHbIM MaTepuaoM. [Iporecc u3yueHnus AMCUUIIIIMHBI COCTOUT U3 CIAEAYIOLINX ITalOB:

1. IIpopaGoTka TeOpeTHYECKOro Marepuana [0 PEKOMEHIOBaHHbIM Yy4YeOHUKaM U
KOHCIIEKTaM JIEKLIMH, IPEIOCTaBIEHHBIX IIPEN0/IaBATEIEM B JIEKTPOHHOM BU/JIE.

2. BeinonHeHue caMoCTOATENbHbBIX PadoT.

3. Cnaum 5K3aMeHa B YCTHOHM MJIM MUCBMEHHOM (hopMe (10 YCMOTPEHHIO MPETIo1aBaTes).

CamocrosTenbHble pabOThl BBINOIHSAIOTCS KaX/IbIM CTYJE€HTOM Ha OTAEIbHBIX JIMCTKAX.
He nmomyckaercs wucnonb3oBaHHE JIOOBIX CpPEACTB KOMMYHUKAUH (HOYTOYKH, MOOWIJIBHBIC
Tesie(hOHBI C BBIXOJIOM B MHTEPHET U IIp.).

Opranu3zanys caMOCTOSITENbHON padOThl CTYIEHTOB MPEAINOIaraeT:

- o0s3arenbHOE BBINOJHEHHE pPa3pabOTaHHBIX IPENOJaBaTeNieM HWHIMBUAYAIbHBIX
3aaH1I;

- KOHCYJIbTAllMM IIPeroiaBaTels;

- pabota c JOMOJHUTEIHHOHN INTEPaTypOii;

- IOJTrOTOBKY JOKJIaJ0B U pedeparoB, JUIsl BBICTYIUIEHHS HAa CEMHHapax, HayuHBIX
KOH(EepEeHIINH, y9acTHe B KOHKYpPCaxX CTY/I€HYECKOTO OOIIECTBA;

- BBINOJIHEHUE TEKYLIUX JOMAIIHUX padoT.

C uenplo KOHTPOJIS U MOATOTOBKU CTYAEHTOB K U3YUEHHUIO HOBOM TEMbl BHAUalle KaX10i
IPAaKTUYECKOI'0 3aHATHUS IpenojaBaTeieM MPOBOIUTCS HMHAMBUIYalIbHbIM MM (DPOHTAIBHBIN
YCTHBI ONPOC MO BBHIIOJHEHHBIM 3aJlaHusIM Mpenapiaymeid Tembel. Kpurepuu oueHku: —
NPaBUIBHOCTh OTBETA MO COJCPKAHUIO 3a/1aHUs (YUUTHIBAETCS KOJIMYECTBO M XapaKTep OLIMOOK
IIPU OTBETE);

— NOJTHOTAa M TIyOMHa OTBeTa (YYMTHIBA€TCS KOJIMYECTBO YCBOEHHBIX (DAKTOB,
MOHITHH U T.11.);

— CO3HATEJIBHOCTh OTBETA (YYUTHIBAETCS IOHMMaHHE U3J1araeMoro MaTepuana);

— JIOTUKA W3JIOKEHUs MaTepuana (y4UThIBAETCSI YMEHUE CTPOMUTH II€JIOCTHBIMH,
MIOCJIE0BATENbHBIN PacCcKa3, FPAMOTHO MOJIB30BATHCS CIIEHUATBHON TEPMUHOJIOTHEN);

— PaLMOHATILHOCTD HUCIOJIb30BAHHBIX IIPUEMOB U CITIOCOOOB PEIICHUsI IOCTaBICHHON
y4eOHOI1 3a1auM (YUUTHIBAETCsl yMEHHE HCII0JIb30BaTh Hanbosee mporpeccuBHble U 3(hPeKTUBHbIE
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh U AI(PPEKTUBHOCTh HCIIOJIb30BaHMUs HAIrTAAHBIX MOCOOUN U
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS] TPAMOTHO U C MIOJIb30M MPUMEHSTH HAIJIATHOCTD
Y IEMOHCTPALIMOHHBIN OIBIT P YCTHOM OTBETE);

— HCITOJIH30BaHUE JOTIOJHUTEIHFHOTO MaTepraiia (00s3aTeIbHOE YCIOBHE);

— palMOHATIBHOCTh HCIOJB30BAHUS BpPEMEHHM, OTBEACHHOTO Ha 3agaHue (He
o/100psieTcsl 3aTSHYTOCTb BBIMOJHEHHs 3a/laHusl, YCTHOTO OTBETa BO BPEMEHH, C YYETOM
WHANBUAYAIbHBIX OCOOCHHOCTEN CTY/IEHTOB).

Pa3BepHyTHIli OTBET CTylEHTa AOJDKEH NpPEJCTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
MOCJIEeI0BaTeIbHOE COOOIIeHHEe Ha 3a/JlaHHYI0 TeMy, IOKa3blBaThb €ro YMEHHE IPHUMEHSTh
orpezeNieHus], MpaBuja B KOHKPETHBIX CIIydasix.

IIpn oueHke pemieHHs 3a4ad AHAIM3HPYETCS IMOHMMAHUE CTYAEHTOM KOHKPETHOU
CUTyalluu, MPaBUJIBHOCTh NPUMEHEHHUS HOPM CEMEMHOro IpaBa, CIIOCOOHOCTh OOOCHOBaHUS
BBIOPAHHOW TOYKH 3peHUs], INyOnHa MPopadOTKHU MPAaBONPUMEHUTEIBHOTO MaTepHraa.
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Pedepar u npeseHTanys Ha 3aJaHHYIO T€MY BBINOJHSAETCS B mporpamMe Power Point.
[Ipe3enTanmsi DOJKHA COCTOSITh W3 S5-8 ClIalIoOB M COAEpKaTh OCHOBHBIE OIPEEICHHUS,
(aKTHUECKUI MIUTIOCTPUPOBAHHBINA MaTepHall, BEIBOJBI M CIIMCOK UCIOJIb30BAHHBIX HCTOYHUKOB.

Martepuan s pedepata HEoOXOAMMO HCKAThb B KHHUTax, XypHajllax W HHTEpPHET-
HCTOYHHUKAX, OIYOJIMKOBAHHBIX B IMOCIEAHUE 3 TOA.

Pedepar, conpoBoxaaroniuii mpe3eHTaNIO, T0JDKeH 3aHUMaTh 7-10 MUHYT.

JIaGoparopHasi paboTa BBINOJIHAETCS CTYACHTOM B COCTaBE T'PYIIBI, MOIIPYIIIBI MU
WHIUBUyaJIbHO. Bce BbIUMCIEHUsA, BKJIKOYAs OLEHKY TOYHOCTH HKCIIEPUMEHTA, XKEIaTeJIbHO
IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipy HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBIIIOJIHAThH
B Yachl CaMOCTOSATENBHOM paboTbl ¢ 00sA3aTENbHBIM MPEJCTaBICHUEM PpE3yJIbTaTOB
IIPENoAaBaTes0 Ha MOCIEAYIOIIMX 3aHATUAX I KOHCYJIbTALUSX.

OdopmieHre 0T4ETOB JOIKHO IMPOBOAUTHCS TOCTIE OKOHYAaHUs paboThl B J1a00paToOpuUu.
J1J1s OArOTOBKY K 3alIUTE OTUYETA CIIEAYET IPOaHAIN3UPOBATh IKCIIEPUMEHTAIbHBIC PE3YJIbTATHI,
CONOCTAaBUTh UX C U3BECTHBIMU TEOPETHUYECKUMU IOJOKEHUSAMH WIM CIPABOYHBIMHU JTAHHBIMH,
0000IIUTh Pe3ybTAaThl MCCIEIOBAaHUI B BUJE BBIBOJOB IO paboTe, MOATOTOBUTH OTBETHI HA
BOMPOCHI, TPUBOIUMBIE B METOJIMYECKUX YKa3aHUIX K BHIIOTHEHHIO JabopaTopHbIX paboT. [Tocne
3aBEpILEHUS BBHITIOJTHEHHUS JIAOOPATOPHBIX pabOT MPOU3BOAUTCS MX 3aIUTA.

B ocBoeHun aucHMIUIMHBI MHBAIUIAMU U JULIAMU C OFPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

WupuBuayanbHble KOHCYJNBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIIOCOOCTBYIOIIUM MHJIMBUYaTU3allid O0Oy4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS WHBAJIUIOM WM JIMIOM C OrpaHUYECHHBIMHU
BO3MOKHOCTSIMU 3/10POBBbSI.

7 MaTepHaJbHO-TEXHHYECKOE 00ecnieyeH e 1Mo JHCHHUILIHHE (MOTYJII0)

HanmeHoBaHHE CrICIIHATBHBIX OCHAIIIEHHOCTD CTICIUATBHBIX TOMEIICHHU [NepeyeHb TUIIEH3HOHHOTO
TOMEIEHUN IIPOrPaMMHOTO
obecrieueHus
VueGHbie ayJAUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows
MPOBE/ICHUSI 3aHSTHI JIEKIIMOHHOTO | TeXHUYeCKnue CpeicTBa OOy ICHHUS: Microsoft Office
TUIA 9KpaH, IPOEKTOP, KOMIIbIOTEP Professional Plus
(ayn. 101a, 332c¢ r. Kpacuonap, yiu. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mmebeb Microsoft Windows
TPYNIIOBBIX ¥ WHAWBUAYAIRHBIX | TeXHWYeckue cpeicTBa OOyUeHHUS: COMSOL Multiphysics

KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJISL | KPaH, IPOEKTOP, KOMITBIOTEP
U IPOMEXYTOUHOM aTTECTALUU
(ayn.328c, 101a, r. Kpacunonap, yi.
CraBpomnoibckas, 149)

VueGHbie aAyJUTOPUH st | Me6enb: yueGHast meGenb Microsoft Office
npoBeieHusl TabopaTtopHbix paboT. | TexHuueckue cpencTa 00yUeHHUS: Professional Plus
VYueOHast 1abopaTopusi KOJUIOMIHOH | dKpaH, IPOEKTOP, KOMIIBIOTED

XUMHUH O6opynoBanue 328c: BBITSHKHOW CHCTEMOM

(ayn.328c, 334c r. KpacHonap, yi. | BEHTHIISIIMHU, MEJIOBOM JIOCKOM, CpeiCTBaMHU

Crasponosbckas, 149) TI0XaPHOH 0€30MaCHOCTH 1 OKa3aHHs IEPBOH

MeAuUUHCKONH — mnomomy, CxaHMpYROIMN
cnekrpodoTomMeTp Leki SS2109UV;
CnexrpodoTomerp Leki SS2107;

Muxkpockon ONTHYECKUI Altami;
Kougyktomerp  «3Qkcmept-002»;  Bechbr
aHAJIMTHYECKHUE «Adventures Prow;
Typouaumetp Hanna; Buckosumerp

Brookfield; Bucko3mmerp KanmWISIpHBINA
BIDK-2; Becor maboparopHsle; Becsr
TOpCcHOHHBIe; Mermanka ¢ mogorpesoMm «lka
C-MAB HS7»; lleiikep nabopaTOpHBIH
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LS110; pH-meTp Hanna Hi221;
MynbsTumerp; Hcrounuk MMATAHUS
MTOCTOSTHHOTO TOKa CTaOMIN3UpOBaHHEIN b5-
49; Konngykromerp mopTtatuBHBIN Hanna HI
9033; Hacoc MIEPUCTATFTHICCKHH
MHOTOKaHaJIbHBIN; Hacoc
MIEPUCTANTBTAYECKU  ONHOKaHANBHBIN LS
301; Myabrutect UII1-101-1.

Ob6opynoBanue 334c: naboparopHas mocynaa
1 000pyIOBaHUE: TEPMOCTAT, BOJsHAS OaHs,
HOHOMEDPBI, BOJOCTPYMHBIM  BaKyyMHBII
HAcoC; TEXHUYECKHE BECHI, aHAMTHYECKHE
BECBHI, KOHIYKTOMETPHUUYECKHE SUCHKH Ui
HM3MEpeHUsI 3JIEKTPOIIPOBOTHOCTH
pacTBopoB, m3MepuTenn nMMuTadca E7-21

VYuebHble ayJUTOPHA UL
KypCOBOTO MPOEKTUPOBAHUS
(BBITIOTTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. Kpacnomap, yi.
CraBpomnosbckas, 149)

Meobenp: yauebHas mebenb
TexHUYECKHE CpelCcTBAa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPEI

Microsoft Windows
Microsoft Office
Professional Plus

Jlnst  caMOCTOSITEIbHOM

paboThl  00yYarOIIUXCS

MMpEeayCMOTPCHBI

IIOMCIICHHA,

YKOMILJIEKTOBAHHBIE CIEIUATN3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENBHYIO CPEly YHHBEPCHUTETA.

HaunmeHoBaHuEe TOMEIIEHUN 19
CaMOCTOSTENTFHON pabOTHI
oOyJaromuxcst

OcHaIlleHHOCTb MOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI 00YJAIOITIXCS

HepequL JIJMIOCH3MOHHOI'O
nporpaMMHOTO obecreueHus

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HaygHoii OMOIHOTEKN)

Meobenp: yuebHas mebOenb

KoMmmiekT crienuanu3upoBaHHON MeOeH:
KOMIBIOTEPHEIE CTOJIBI

ObopynoBaHre: KOMOBIOTEPHAS TEXHHUKA C
NOAKIIOUEHHEM K  WH(opMalnmoHHo-
KOMMYHMKAaIIMOHHOM ceTu «/HTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BATEILHYIO CPEILy
oOpa3oBaTenbHON  OpraHW3aluu, BeO-
Kamephl, KOMMYHHUKAIIMOHHOE
obopynoBaHHe, 00eCIeUYnBaIONIee TOCTYII
K CeTH WHTEpHET (MPOBOJHOE COCTMHECHUE
u  OecrmpoBOJHOE  COCIOWHEHHE 10
texuoorun Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office Professional
Plus
KoncynsrantlIotoc

TTomemieHue ai1st caMOCTOSATEILHOM
paboTel oOydwatommxcs aya. 40lc,
400c, 329c, 431¢)

ynuna CraBpomnonbekas, 149

Meobenb: yuebHas mebenb
KoMImiekT cnenuann3upoBaHHON Mebenn:
KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
IO AKJIFOYECHUEM K WH(POPMAIIMOHHO-
KOMMYHHUKaIlMOHHON cetn «MHTepHeT» u
JIOCTYTIOM B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENILHYIO CPeny
o0pa3oBaTeNbHONM  OpraHW3alyu, BeO-
KaMephl, KOMMYHHKAI[UOHHOE

o0opynoBaHUe, 00ECIeUYHBAIONICe TOCTYII
K CeTH MHTEpHET (IPOBOAHOE COCAMHCHHUE
U OecrmpoBOTHOE  COCAMHEHHE  TI0
texuosorun Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
CrenManu3upoBaHHOE
IporpaMMHOE  o0ecredeHne
cepn «9OKOJIOI» (YIIP3A
«9KOJIOI», TTIJIB-2KOJIOT,
MHBEHTAPU3AILINA,
MAT'UCTPAJIb-T'OPO/],
ATII-BKOJIOT, HAC-
BKOJIOT)

Fenix Server Academy
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