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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

dopMupoBaHHWE Yy CTYJIEHTOB LIEJIOCTHOTO TPEJACTABICHUS O CHUCTEMax 3allluThI
ruApocdepbl OT TEXHOTEHHBIX BRIOPOCOB TOKCHYHBIX BEIIECTB.

1.2 3agaun AMCHUILIMHEI

- TMOKa3aTb UCTOPUIO Pa3BUTHS U KIACCH(PHUKAIUIO TEXHUYECKUX YCTPOUCTB,
MpeHa3HAYEHHBIX ISl 3aIUTHI THAPOCHEPHI OT BPEAHBIX M HECBOMCTBEHHBIX ITPUPO/IC BEIIECTB;
JIaTh TEOPETUYECKHE OCHOBBI MIPOIIECCOB, UCIOJIb3YEMbIX B CUCTEMAX 3alUThI;

- MPOJIEMOHCTPUPOBATh HanOoJIee THIMUYHBIC KOHCTPYKIIMOHHBIE PEIICHHUS YCTPOWCTB,
anmnaparoB ¥ YCTAHOBOK, TPUMEHSIEMBIX B OBITY M MPOMBIIINICHHOCTH JJISI OYMCTKH MTPUPOTHBIX U
CTOYHBIX BOJ;

- O3HAKOMUTH C MPUHIUIIAMUA MATEMaTHYECKOTO MOJECIMPOBAHUS, JIEKAITUMUA B OCHOBE
WH)KEHEPHBIX PAcueTOB ITPOIIECCOB OYMCTKU U Pa3JIeIICHUs BEUIECTB B BOJHOM Cpelie;

- M0Ka3aTh CTyJCHTAaM BO3MOXKHOCTH COBPEMEHHBIX CPEIICTB 3alIUThl THAPOCchHEphl U UX
MIPEUMYIIECTBA 110 CPABHEHUIO C HCTOPUUYECKHU CIOKUBIIUMHUCS METOIAMU;

- MPOAHATM3UPOBATh TOCTOMHCTBA M HEIOCTATKH CHCTEM 3allUThl THIPOChEpPHl ¢ TOUKH
3peHus pecypcocOepekeHUs U IKOJIOTUYECKOM 11e1ecoo0pa3HOCTH;

- IPUBUTH MEPBUYHBIC HABBIKM WHXKEHEPHBIX PACYETOB U NMPOTHO3UPOBAHUS PE3YJIHTATOB
paboThl OTIENBbHBIX YCTPONCTB M CIOXKHBIX TEXHOJIOTMYECKUX CXEM, MPEAHA3HAUEHHBIX IS
MPEIOTBPAICHHS BPEIHBIX BEIOPOCOB B TUApOChEpy.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMMbl

Huctmmumaa «CucteMsl 3amiiThl THAPOChEpbl W JUTOC(HEPb» OTHOCUTCS K 4YacTw,
dbopMupyeMoil y4acTHUKaMH O0Opa3oBaTeNBHOTO Tporecca, bimoka 1 ydeOHOro miana. B
COOTBETCTBUU C pabOYUM y4eOHBIM IUIAHOM TUCIUILUIMHA H3ydaeTcs Ha 3 U 4 Kypcax 1Mo O4HOU
dbopme oOyuenus. Bug npomexyTO4HON aTTeCTallMU: 3a4eT U SK3aMeH.

N3y4yeHnto NUCHUIUIMHBI JOJKHO MPEIIIeCTBOBATh U3YUYEHHE TAKUX TUCIMIUIMH, Kak
«Cuctemsl 3amuThl atMochepsl» U «TeopeTuueckre OCHOBBI AKO3AIIUTHBIX IpoiieccoBy. [lpu
OCBOGHUU JAHHOW AMCUUILIMHBI CIYIIATETHN JHOJDKHBI UMETh 3HAHUS 110 OOIIeH, HeOpraHMUeCKOH
U ¢usznyeckorl xumuH. [JUCHUIIMHA SBISETCS MPEAUIeCTBYIOMEH MpU U3YYSHUU AUCIUILINH:
«IKonoruueckas sKcrepTusa u ceptTudukanusn», « [ponzBoacTBeHHast 0€30MaCHOCTHY.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCLUMIUIMHBI HAalpaBlieHO Ha (OpMHpPOBaHHE Y
00yJaroUXCs CICIYIONNX KOMITETEHIIUMN

KO}] 1 HAUMCHOBAHUE MHAMUKATOPA JOCTUIKCHUA

Pe3ynbTarhl 00yueHUs MO AUCIUILIINHE
KOMIIETEHITUN

IK-1 Cnoco0eH ucnoJib30BaTh 3aKOHbI U METObl MATEMATHKH, €CTECTBEHHBIX M TYMAHMTAPHBIX HAYK NPH
peleHNH MpogecCHOHAJIBHBIX 32124
NIIK-1.3. ®opmysupyeT, aHUTM3UPYET U pemraeT | 3HaeT M OCYIIECTBIAET IOWCK 3aKOHOB M METOIOB
3a7a4u  NpOoQECCHOHATBHON JEATeIbHOCTH Ha | MaTeMaTHKH, €CTECTBEHHBIX M TEXHHYECKHX HAyK IIpH
OCHOBE TIOJOXEHHH, 3aKOHOB W METOAOB | PEHICHHH NPO(heCCHOHAIBHBIX 3a1a4

€CTECTBEHHBIX " TEXHUYECKUX HayK, | Ymeer opMymupoBaTh, aHAJM3UPOBATH M PELIATH 3a7add
MaTeMaTHIeCKOTo U (PU3NIECKOTO armmapara npodeccHOHATLHOM JesTeIbHOCTH Ha OCHOBE TOJIOKEHUH,
3aKOHOB M METOJOB €CTECTBEHHBIX M TEXHHUYECKHX HaYK,
MaTeMaTHIeCKOro U (U3MUECKOro anmapara

Bnageer u BHempsieT B mpodeccHOHANBbHYIO JeSTEbHOCTD
MOJIOKEHNs, 3aKOHBI W  METOABl  €CTECTBEHHBIX U
TEXHHYECKHX HayK, MaTeMaTH4eCKOro U (HHU3WIECKOTO
ammapaTta Ul pelleHHWs 3ajad 1o 00ecIeueHHIo
TeXHOC(epHOH 6e30macHOCTH




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

P€3yJ'II)TaTI)I o6yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIH

IK-2 CnocodeH oueHUBATH NMPUYUHBI U HCTOYHUKH ABAPUIHBIX BHIOPOCOB M COPOCOB B OKPY:KAIOLIYIO
cpeny; pa3padaTbIBaThb MepONPHMATHS IO 3aLIUTe 4YeJOBeKA M OKpPYKalolleil cpeabl OT PasiMYHBIX
()aKTOpPOB ecTECTBEHHOr0, AHTPONOreHHOT0 H TEXHOT€HHOT0 NMPONCXO0KIEHUS

UIIK-2.1. OrieHuBaeT MPUIHHBI K UCTOUHUKU 3HaeT MPUYUHBI U TOCICACTBUS aBAPHIHBIX BHIOPOCOB U
aBapUITHBIX BEIOPOCOB U COPOCOB B COpPOCOB 3arps3HSIOIINX BEIICCTB B OKPYXKAIOMNIYIO CpPEy,
OKPYIKaIOLIyI0 Cpeny XapaKTCPUCTHKH Pa3IMYHBIX THUIIOB HUCTOYHUKOB

XMUMHUUYECKHUX U UHBIX 3arpsI3HEHUH, TIPUHIUITBI ¥ METO/IBI UX
uAeHTH(UKALNY, COBPEMEHHbIE TEHICHIMHM Pa3BUTHA
TEXHUKH W TEXHOJOTHI B 007acTH 3amuThl runpocdepsl u
auTocdepsl, CyIEeCTBYONIME HHPOPMAIIOHHBIE CHCTEMBI U
TEXHOJIOTHH MX 3aIHUTHI

YMeeT BBIBIATH NPUYMHBI W HMCTOYHHKH AaBapHUHHBIX
BEIOPOCOB M COPOCOB B OKpPY’XKAaIOIIyIO0 Cpely, Ha OCHOBE
(U3UKO-XUMUYECKUX  MPEACTaBICHHH O  CTPOCHHH
rugpochepsl U JnUTOCHEpH], OTINYATh INPHUPONHBIE U
AHTPOIIOTCHHBIE HCTOYHHKH, (OPMYIHPOBATH OCHOBHBIC
HOHSATHUS, METOABl M TEPMHUHBI DJKOJIOTHH TEXHOTEHEe3a,
AHAIM3UPOBATh JOCTOMHCTBA M HEJJOCTATKH CYIIECTBYIOIUX
CHCTEM 3allUThl JUTOC(epbl U ruapochepbl OT BPEIHBIX
BO3JCHCTBUIL

Bnaneer HaBbIKaMM OIIGHKM MPUYMH M HCTOYHHKOB
aBapHUHBIX BBIOPOCOB M COPOCOB B OKPYXKAIOLIYIO Cpeny,
MOHUMaHUEM CHEOU(PUKH M MEXaHH3Ma TOKCHYHOTO
JEHUCTBHS HA )KUBOE BEIIECTBO OPTaHW3MOB MPHOPUTETHBIX
3arps3HATENCH B aTMoc(hepHOM BO3JlyXe€,
BOoOeMax(BOIOTOKAX) M OMOTEOIeH03aX, CIIOCOOHOCTHIO K
aHAIN3y COBPEMEHHBIX TCHICHLUH Pa3BUTUS TEXHUKH H
TEXHOJIOTMH B oOmacté oOecrieuyeHHUs OE30IACHOCTH H
3¢ PEKTUBHOCTH METOJOB U CHCTEM 3allUTHI JIUTOC(EPHI U
rugpocepsl OT BPeTHBIX BO3IEHCTBUI

WIIK-2.2 PaspabarbiBaeT MEPOIPUATHS IO | 3HACT MEPONPHUATHS IO 3AIIUTE YCIOBEKA U OKPYKAOIICH
3alMTe 4YeJOBeKa W OKpY)Kalolleil cpelpl OT | cpeibl  OT  pa3iuyHbIX  (DAaKTOPOB  €CTECTBEHHOTO,

Pa3JINYHBIX (baKTOpOB €CTCCTBCHHOI'O, AHTPOIIOT'CHHOTO n TEXHOT'CHHOI'O MPOUCXOKIACHUA,
aHTPOIIOTE€HHOTO u TEXHOTEHHOTO | CIMOCOOBI H3MEPEHUS M OIICHKH YPOBHEH OMMACHOCTEH B cpejie
IIPOUCXOXKIAECHUA oOuTaHus, KaK paCCUUTHIBATh XHUMHUYECKYIO HArpy3Ky

HCTOYHUKOB B DKOCHCTEMaX, MOJEIH paclpOCTpaHEHUs,
TpaHc(hopMallMy ¥ HaKOIUICHWS 3arpsi3HSIONINX BEIIECTB B
murocdepe u ruapochepe

YMeeT NOAroTaBIMBATH MPEATIOKEHHS 110 3aIIUTE YeIOBEKa
U OKpYyXawomeH cpexpl OT pa3IM4HBIX  (PAKTOPOB
€CTECTBEHHOTO,  AQHTPONOTEHHOIO M TEXHOTCHHOTO
HMPOUCXOXKAEHHUsI, 00pabaTeIBaTh MOJIYYCHHBIE PE3yJIbTaThI,
paccuuTaTth  Harpy3kM  XHMHYECKHX  HCTOYHHKOB B
9KOCUCTEMAX,

KOJINYECTBEHHO PACCUMUTATh M OICHUTh MO 0a3aM JaHHBIX
U3MEPEHUIl  MapaMeTpoOB  IPUPOJHOM  Cpelbl  THII
XHUMHYECKOTO HCTOYHHKA

Brnaneer HaBbIKaMH pa3pabOTKM MEPONPUATHH MO 3aIIHUTe
YeJIoBeKa M OKPYXKaIOIIeH cpelbl OT Pa3iIM4YHBIX (AaKTOPOB
€CTECTBEHHOI0,  AHTPONOT€HHOTO M TEXHOIEHHOIO
MIPOMCXOKACHHS, HABBIKAMH ONTHMH3ALUN HEOOXOANMBIX
JEUCTBUH 1O  WAEGHTH(QUKAIWK  Pa3IUYHbIX  THUIIOB
NPUPOJHBIX M TEXHOTEHHBIX MCTOYHMKOB Ha IpUMeEpe
XUMHYECKHUX 3arps3HEHUM, HaBBIKAMU OLEHKH OMNAaCHOCTHU
XUMHWYECKUX HCTOYHHKOB B 9KOCHCTEMaX

Pe3ynbpTarel 00ydeHMs] TO AMCLUMIUIMHE JOCTUTAlOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BUJIOB KOHTaKTHOHM U CAMOCTOSTEIbHOM pabOThl 00yUYaIOIIMXCs B COOTBETCTBUHU C YTBEPKIECHHBIM
y4e€OHBIM IJIAaHOM.




WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CYMTAIOTCS CHOPMUPOBAHHBIMH  MpU
JOCTHXKEHUH COOTBETCTBYIOIINX UM PE3YyJIbTAaTOB OOYUCHHUS.

2. CTpyKTypa U cofep:KaHMe JUCHMIIIUHBI.

2.1 PacnpenesieHue TPY10éMKOCTH AUCHUILINHBI 10 BUAAM padoT.

O6mas Tpy10EMKOCTh AUCUUILTHHBI COCTaBISIET 7 3a4.ell. (252 4yacoB), UX pacHpeesieHre
10 BUJaM paboT MpPEACTaBICHO B TaOIHIIE.

Butet paGor Bcero ®dopma oOyueHus
4acoB OuHas
6 cemectp 7 cemectp
(gackr) (gacsn)

KonrakTHasi paboTa, B TOM 4Hce:
AyauTopHbIe 3aHATHS (BCEro): 152 102 50
3aHATHs JICKIIMOHHOTO THIIA 50 34 16
71a00paTOPHBIE 3aHATHS 102 68 34
Hnasi KOHTAKTHasi padora:
KonTpons camoctosTensaon pabotsl (KCP) 4 2 2
[TpomexyTounas arrecranus (MKP) 0,5 0,3 0,2
CaMocTosiTeIbHasi padoTa, B TOM YHCJIE: 59,8 40 19,8
Kypcoas padora/mpoekt (KP/KII) (moarotoska) 30,8 20 10,8
CamocTosTeNIbHOE 3yUYeHUE Pa3/iesioB, CaMOIIOIrOTOBKA
(mpopaboTka 1 NOBTOPEHHE JIEKI[HOHHOTO MaTepuaia u 15 10 5
Marepualia yueOHHKOB U y4eOHBIX IOCOOUIL, TIOATOTOBKA
K J1a00paToOpHBIM, KOJUIOKBUYMaM H T.JI.)
IloaroroBka K TeKyHieMy KOHTPOJIIO 14 10 4
Kontpous:
[MoaroroBka K 9K3aMeHy 35,7 35,7
Oomast Tpy10eMKOCTh qac. 252

B TOM YHCJIe KOHTAKTHasl 156.5

padora

3a4. eff 7

2.2 Coaepxxanue THCHHUINIUHBI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBI.
Paznensl (TeMbl) TUCIUTUIMHEI, H3y4aemble B 6,7 cemectpe (ouHast (hopma 00yICHHS)

KonmuectBo yacoB
N AynutopHas Breaynut
° HanmenoBanue paznenos (Tem) opHast
Bcero pabora
pabota
JI 113 JIP CPC

1 |CrpaTerus ¥ TaKTHKA 3aIIUTHI THAPOChEPhl, OYUCTKA CTOYHBIX BOJ 7 4 - - 3
2 OuncTKa CTOYHBIX BOJ OT KPYITHOANCIIEPCHBIX IPUMECeH MeTolaM1 20 4 ) 12 4

MPOLICKUBAHUS U CEIMMEHTAIINN
3 |DraoTanoOHHBIE METOIbI 5 2 - 3
4 |®uneTpoBaHHE 19 4 - 12 3
5 |Xumuyeckue MeTObI TepepaboTKH CTOYHBIX BOJ 8 4 - - 4
6 |[Ipomecc koaryusiuuu 17 2 - 12 3
7 |TepMunueckue METObI OUUCTKH CTOYHBIX U IIPUPOIHBIX BOJL 18 2 - 12 4
8 |DyeKTpoX1MMHUYECKHE METOIbI 15 2 - 10 3
9 |CopO1moHHBIE 1 HOHOOOMEHHBIC METOIbI 14 2 - 8 4
10| Tunu4HbIe TPOU3BOJICTBA M ICTOYHUKH 3arpsI3HEHNUS ITOYB 13 2 - 8 3
11 Teopernueckre OCHOBBI OMOXMMHUYECKHX METO/I0B OUYMCTKH OTXOZ0B 7 4 i i 3

Y peabuIINTaluK [10YB
12 AdpOOHBIE TEXHOJIOTHH 1TepepaboTKH OTXO0/I0B I/vaeaGI/IJ'II/ITaL[I/II/I mouB| 2 ) ) 3

C HCIIOJIb30BaHHEM HCKYCCTBEHHBIX COOPYIKEHHI




13 AbdpoOHBIE TEXHOJIOTHUH NEPepabOTKN OTXO0B U peabmInTaliu 5 2 ) ) 3
MI0YB B IPUPOJIHBIX YCIOBHUSIX

14 AHa’poOHbBIE TEXHOJIOTHH TIepepabOTKH 0TXO/I0B U peadHIUTAIINI 5 2 ) ) 3
TIOYB

15 |Merojpl nepepaboTKH 0CaJIKOB U [INIAMOB 16 4 - 8 4

16 Pexynepauusi, BropuyHas nepepadoTKa, XpaHeHHe U 5 2 i i 3
HCIIONB30BaHKE TBEPIBIX OTXOHO0B
TexHUKa ¥ TEXHOJIOTHH 00e3BPEKMBAHUS TBEPIBIX TOKCHIHBIX

17 P pA 15 | 4 - 8 3
OTXO0JI0B
CaHuTapHOE 3aXOPOHEHUE OTXOJ0B U KOMIUICKCHBIE TEXHOJIOTHH

18 P P A 178 2 - 12 38
peabUIUTAIIMH TTOYB
UTOI'O no pazdenam oucyuniumvl 211,8| 50 = 102 59,8
KonTpons camoctosTenpHOl paboTsl (KCP) 4 - - - -
IIpomexytounas arrectanus (MKP) 0,5 - - - -
IToaroToBKa K 9K3aMeHY 35,7 - - - -
OO1m1as TPyI0eMKOCTh IO JTUCITUILIHHE 252 - - - -

[Mpumeuanue: JI — nekmum, [13 — mpakTudeckue 3anatus / ceMuHapsl, JIP — mabopatopHbie
3anatus, CPC — camocrositenbHas paboTa CTyAeHTa.

2.3 Conep:xanue pa3aesioB (TeM) THCHUTLTHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

HanmenoBanue paznena ®dopma TeKymero

Ne Copepxanue pazzena (TeMbl
(Temsr) Aep pasnena ( ) KOHTPOJIA
1 |Crparerus u TakTHKa O®usnyeckue U XuMUueckue cBoiictBa Boabl. OcHoBHBIE|YO, P3
3alUThI THApOochephl,  |XapakTepUCTHUKH KadecTBa BOJAbl. Knaccudukanus Boja 1o

OYHUCTKA CTOYHBIX BOJI (ha30BO-AMCIICPCHOMY COCTOSIHUIO, XHMHYECKOMY COCTaBy U
XO3SHCTBEHHOMY  HasHadeHWto. Hawubonee omacHble s
ruapocdepsl  OTpaciy MPOMBIIUIEHHOCTH. BbiOop MeTonoB
OYHCTKHU CTOYHBIX BOJ B 3aBUCHMOCTH OT THIA MX 3arps3HEHUU.
[IpuHIMIBI OpraHW3aliy UCIOJB30BaHMUs BOJABI B TeXHOChepe.
BesoTxomHple M pecypcocOeperarmmnye TEXHOJIOTHH OYHUCTKH
BOJIBI: OCHOBHBIC TIPUHIIMITEL U TeHIeHINU. [locieoBaTelbHOCTh
cTanuii pa3paboTKH MpOIecca OYUCTKH CTOYHBIX M MPUPOIHBIX
BOJI

2 |Ouuctka ctouHbIX Bo |Teoperudeckue OCHOBBI CEOUMEHTAIIMOHHBIX MeTonoB. Yuét|VO, P3
OT KPYITHOJUCIIEPCHBIX ~ |XapaKTEpUCTHK  IepepabaThlBaeMBIX  Cpeld  TPH  pacyere

puUMecei MeToIaMu CeIMMEHTAIIMOHHBIX ~ mporeccoB. CBOOOIHOE  OCaXKICHHE.
MIPOLICKUBAHUS U CrecHéHHOE  OCaXKJICHHUE. AnmnapatypHoe  odopmieHHe
CeIMMEHTAIINH CeJIMMEHTAIMOHHBIX METO/JIOB. Cura, MECKOJIOBKH.

MHorosipycHble THAPOUUKIOHBL. [lojlouHBIE OTCTOMHUKH U
oCBeTNIUTENH. Peanu3anius mporieccoB OTCTaNBAHUSI U OCBETIICHUS
Ha  mpaktuke. OTKpBITbIE  THAPONMKIOHBL.  HamopHsbie
TUAPOLIMKIIOHBI. CenuMeHTaIlIOHHBIE cenaparopbl
MIPOTUBOTOYHOIO TUIIA

3 |®noranmonHbIe MeTOAB! |TeopeTHueckue OCHOBBI (MIIOTAMOHHBIX METOAOB: aaresus, yrisl| YO, CP
CMauuBaHUS I[OBEPXHOCTH, (IOTHpyIOmAs CHjia, pacdér
CKOPOCTH BCIUIBIBAHHS YACTHUI] B YCJIOBUSIX ECTECTBEHHOW H
BEIHY)KJICHHOM KOHBEKIIMH pacTBopa. OONacTH TPUMECHEHUS
(hraoTannoHHOM TEXHUKHU. dnoranus: HanopHas,
MMHEBMAaTUYeCKas, T[EHHas, XUMHWYecKas, BUOpaIMOHHAS,
anektpoduiotars.  HedTenoBymkn  TOpH3OHTaIbHOTO U
paauansHOrO THMA. DjoTanus ¢ NPUMEHEHHEM IMapalieIbHBIX
wractiH. ['paButanmonHas ¢unotanus. Mcmons3oBanme merona
dbmotanuu AN TIPENBAPUTENILHOTO  yNAJICHHS JKUPOB U
HE(TENPOAYKTOB W3  CTOYHBIX BOA  (CIIOHTaHHAas U
CTHMYJIMpOBaHHast (roTars)




dunbTpOBaHUE

MexaHn3MBbl U3BJICUCHHUS TUCTICPCHBIX YaCTHIL B IIPOLECCe
¢unbTpoBanus. [loBepXxHOCTHOE (QHUIBTPOBAHUE.
CormnpoTrBieHe GUILTPOB U €ro oleHKa. DUIbTpOBaHKE B CIIOE.
OKcnepuMeHTalbHast OLleHKa KauecTBa (HIbTPOBAHUSI.
®dakTopsl, ONpeessIonHe J0Ir0BEYHOCTh (PUIIBTPOB U KAYECTBO
¢unbTpara. AnnaparypHoe odpopMIIeHHE Tpolecca
¢unpTpoBanusa. PuabTpylomue Marepuansl. Kinaccs! GuiabTpos:
MHUKPOQUIBTPEL, 36PHUCTHIE QPIUTBTPHL, MEIUICHHBIE (PIITBTPHL,
CKOpPOCTHBIE (PIIIBTPHI, HATIOPHBIE, O€3HATIOPHBIE (DHIIBTPEIL.
OuIIbTpBI-CENAPaTOPhI C IEHONOINYPUTAHOBOU 3arpy3KOM.
OCHOBHBIE HEAOCTATKH BCEX (PUIBTPOB U ITyTH PELICHUS
BO3HHKAOMIHKX MpobiieM. Perenepanuu GpuibTpoB

YO

XHUMHYECKUE METOIBI
nepepabOTKU CTOYHBIX
BOJ

Metonbl XUMUYECKOW HEUTPAIU3aLUU U OCAXKIEHUS BPEIHBIX
MpUMecel B CTOUHBIX BoJax (HEHTpaau3alus KUCIbIMU T'a3aMH,
CMeIlIeHHEM, (PHIBTPOBAHUEM KHCIBIX BOJ Yepe3
HEUTpaIu3yIolne MaTepualibl; OCAXKIECHUE Ha XOJI0JIe U PU
BBICOKHX TemrnepaTypax). OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
METOIBI 00E3BPEKUBAHUS TOKCUUHBIX MMPUMEceil (OKHCIICHUE
KHCIIOPOJIOM BO3/yXa, XJIOPUPOBAHHUE, 030HUPOBAHHUE;
00e3BpeKUBaHIE COCIMHCHUI PTYTH, MBIIIBSIKA, XPOMa).
PearenTHas nepepaboTka CTOYHBIX BOJI, COACPIKAIIIX HOHBI
TSDKEIBIX MeTayuIoB. [IpenMyInecTBa M HEIOCTaTKH XUMHUIECKAX
MeToJ10B. VX anmapaTtypHoe ohopMIICHHE

YO, CP

[pormecce koarymsmmm

Teoperndeckue OCHOBBI METOA KOAaryIsiuy. Bo3HUKHOBEHME
KOJIJIOWAHBIX YacTHL B pacTBope. Helrpanusanms
anekTpudeckoro 3apsana. IIpasuno Hlynsue-I'apau u Teopus
JJIDO. IToporoseie KOHIEHTpAIMK KoaryisHTa. PakTopsl,
MelIaLHe KoaryJsiiuuu U crnocoOsl 00ps0b! ¢ HUMHU. CTanuu
npolecca KoaryJsIuy: pacTBOPEHHE KOaryJIsTHTOB, 103MPOBaHHE
Y CMEIICHNE PEareHTOB CO CTOYHOW BOOI; XJI0nbeoOpa3oBaHue
U OCaXJICHUE XJIONIbeB. PaKTOPBI, ONPEICTIONINE CKOPOCTh
koaryasanui. OCHOBHBIE XUMHUYECKHE KOATyJISTHTHI.
[TpuHOMIHANEHBIE CXEMBI THIIOBOTO 000pyOBaHus. Pacuer 103
KOaryJIsiHTOB. MeXaHu3M BO3AEHCTBUS (DIIOKYIISHTOB.
Heoprannueckue u opranndeckue GrokyastHTsL. Ctaanu
xJiorbeo0paszoBanus. [TyTi nHTeHCHpUKaLMK IIponecca
KOaryJisiuu

BO

TepMudeckue MeToabI
OYMCTKH CTOUHBIX U
IIPUPOAHBIX BOJ,

TepMudIeCKUEe METO/IBI OUUCTKH CTOYHBIX M PUPOTHBIX BOJ:
ucrapuTesbHbIe (BbIIApHbIE, a1ia0aTHbIE), BRIMOPAXKUBAIOLIHE
(BaKyyMHbIe C XO0JIOAUJIbHBIM aFeHTOM), KPpUCTAJUIOTUAPATHBIC
(xonoannpHbBIE, TEIUIOUCHIONB3YoNIKE). TeopeTnieckre OCHOBBI
MeToia AucTUiuIAnuY. 3akoH Payns. 3akon JlanmbToHa. 3aKOHBI
KonoBanosa. @a3oBbie quarpaMMel. Kpusas »KHIKOCTH, KpUBast
napa. AnmnaparypHoe opopMIIeHHE METOIOB: IPOCTas
neperoHka, (hpakioHHas neperonka. GakTopsl, BAUSIONINE HA
KOMIUIEKTAIIUIO TEPMUYECKOI CUCTEMBI BOJIOIIOITOTOBKH Ha
KOHKPETHBIX MPOU3BOCTBaX. [IpréMbI MOBBILICHUS

3¢ HEKTUBHOCTU TEPMUUECKUX METOIOB (METO] CKATHS T1apa,
MOCJIE/IOBATENILHOE PACIIOIOKEHUE KaMep)

YO, CP

DNEKTPOXUMHUUECKHE
METOJIbI

Teopernueckne OCHOBBI AIEKTPOXUMUYECKUX METOIOB YIaTCHHS
MENKOANCIIEPCHBIX MIPUMecei, 00e33apaKUBaHNs, YMATUCHAS U
00e3BpeKUBaHMS BOJIBL. XMMHUYECKUH U SIEKTPOXHUMUIECKHN
IpoIiecc: CXOJCTBA U pasznmyus. [Iporiecchl Ha 3JeKTpoIax U B
MEXK3JIEKTPOJHOM MPOCTPaHCTBE. PaBHOBECHBIN MOTEHIMAT
anekTpoja. YpasHenne HepHaera. 3akonsl @apanest. CriocoOsr
MHTEHCU(HUKALUH IICKTPOXUMHUUECKHX MPOLIECCOB.
KoHcTpykumoHHOE 0popMIICHHE U YCIIOBHS TIPOBEACHUS
OTJEINIbHBIX YNEKTPOXUMUUUECKUX MPOLECCOB. AHOIHOE
OKHCIIEHHE U KaTOJHOE BOCCTAHOBIEHNUE TOKCUYHBIX MPHUMECEH.
DNEKTPONMU3EPHI: UX TUTIBI U CIIOCOOBI OOPHOBI ¢
0CaJIKOOTIIOKECHHEM H OTPABICHUEM AIIEKTPOIOB.
ONEeKTPOXUMHUYECKHIE YMATUUTENN. DISKTPOIIOTAIHSL.

BO




3KTp0XI/IMI/I‘-IeCKa${ 1 JJICKTPpUYCCKaAs KoaryJidnus.
QHCKTPOKPI/ICTaHHI/ISaHI/IH. HpeI/IMyHIeCTBa U HECOOCTAaTKU
QJICKTPOXUMUYCCKUX METOAOB IO CPABHCHUIO C PCArCHTHBIMU

CopOunoHHbIC U
HOHOOOMEHHBIE METO/IBI

Teopernueckue 0OCHOBBI METOJa HOHHOTO oOMeHa. [IpiuMeHeHune
MOHHOTO 0OMEHa B CHCTeMaX OYHMCTKH (YMsr4eHHe, yaleHHe
KapOoHaTOB, oOecconnBanue). IoHOOOMEHHBIC MaTepUAIIBL:
OpraHuveckue, HeopraHM4ecKkrue, KaTHOHOOOMEHHBIE,
aHNOHOOOMEHHEIEe. ATmapaTrypHoe opopMIICHHE TIPOIIECCOB
HOHHOTO OOMeHa. PereHeparnust HOHOOOMEHHBIX MaTepHAIIOB.
MemOpaHHBIE TEXHOJIOTHH IEPEPaOOTKH CTOYHBIX BOJ
(xmaccuduKanys METOI0B, MEXaHN3MBI IEpeHOca Yepes
MeMOpaHy, ABWKYIIUE CHIIBI U TEOPETHYECKOE ONMCAaHHE
nporieccoB). KoMOMHNpOBaHHBIE METOIBI IEPEPAOOTKH CTOUHBIX
BOJ

YO, T3, CP
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Tunuunsie
TIPOU3BOJICTBA U
HUCTOYHUKH 3arpsA3HEHUs
O0YB

[TpoMbInIeHHBIE aBApUH U Ype3BbIYaliHbIe CUTyanuu. Mx
BIIMSTHUE Ha XUMHYECKUI COCTaB U CTPYKTypY M04B. TUNHYHEIE
MPOM3BOJICTBA 1 HCTOYHHUKH 3arpsi3HEHHS I0YB (CTOYHBIE BOIBI,
TBEPABIC 0TX0/1b1). OOIIME MOIXO/IBI K TPEAOTBPALICHUIO
BPEIHBIX BEIOPOCOB. THIOBBIE TEXHOJIOTUH MPEAOTBPALICHUS
3arpsizHeHust IuTocepsl U e€ peadmInTanum

YO

11

TeopeTHvecKue OCHOBBI
OHOXHMMHMYECKUX
METOIOB OUHCTKH
OTXOJOB U
peabuauTaluy MOYB

buoxumuuyeckre MeTo bl OUUCTKH CTOYHBIX Boa. CocTaB
aKTHUBHOTO HJIa U OMOTUIEHKH. 3aKOHOMEPHOCTH pacmaja
OpraHNYECKHX BEIIECTB B CTOUHBIX BOJAX U MTOYBE.
AHabon4eckre 1 KaTaboINIeCcKHe TIPOLECChl. Y paBHEHUE
Muxasnuca-MenreHa. [loxysmnupuyeckuil METOJ OIIpeneICHHS
KOHCTaHTHI (epMEHTATHBHOH peakiuu. OepMeHTH i YH3UMBIL.
[TpoMOTOpBI U HHTHOUTOPHI OMOXUMUYECKUX MPOIICCCOB.
®DakTOPbI, ONPEACIIAIONINE CKOPOCTh IPUPOCTa OMOMACCHI.
Ucnonws3zoBanue ypaBHeHHs] MOHO 11l OLIEHKH CKOPOCTH
Pa3BUTHS MUKPOOPTaHU3MOB. OCHOBHEBIE MOKA3aTeNN CTOYHBIX
BOJI, OTIPEIEIISIONINE BO3MOKHOCTh OUUCTKH CTOYHBIX BOJ U
3arpsi3HEHHBIX TouB buoxumuueckumu Metogamu (BIIK, XTIK)

BO

12

AdpOOHBIC TEXHOJIOTUU
nepepaboTKA OTXOI0B H
peaduInuTaIINN TIOYB C
HCTIOJIb30BaHUEM
HCKYCCTBEHHBIX
COOpYKEHUH

A»spoOHBIC U aHA3POOHBIC METOIbI OUUCTKH CTOYHBIX BOJ H
o4B. MaccooOMEeHHBIE TIPOIIECCHl U (PaKTOPHI, OIPEISIISIONINE
CKOPOCTb pOCTa MHKPOOPTaHM3MOB 1 IIpoIiecca a3poOoHON
OMOXMMNYECKON OYNCTKN CTOYHBIX BOJ M MOYB (TeMIepaTypHbIA
PEXKHM, TPOIOIDKUTEIBHOCTD U PEKUMBI a3panuy, OnoreHHbIe
3JIEMEHTBI ¥ MHKPOAJIEMEHTBI, OKUCIUTENHN U TSDKENBIC METAILIbI;
T dy3us BpeAHBIX BEIIECTB U MPOLYKTOB OMOXMMHUUECKUX
peaxmuii). ViIckyccTBEHHBIE COOPYKEHUS (ADPOTEHKHU U
6moGMIBTPEI). ASPOTEHKH € Pa3IMYHON CTPYKTYpOH IOTOKOB
CTOYHOM BOJIbI U BO3BPATHOTO aKTHMBHOTO Mi1a. OCHOBHBIE CXEMBI
KOMIUIEKCHOM OYMCTKH CTOYHBIX BOJI M TIOYB B HCKYCCTBEHHBIX
COOpyXeHUsIX. TUITUYHbIC HAPYLIEHHS B TEXHOJIOTHHU U
9KCIUTyaTall a3POTEHKOB ¥ METO/IbI JIMKBUIALIMN UX
nocaencTeuit. KOHCTpyKIi# OHOTEHKOB-OHO(DIIIBTPOB.
CexkIOHHBIE OKCUTEHKH. Hapyienns npu sKkcIuryarayun
61oHIBTPOB M MEPHI IO MX YCTPAHEHUIO

YO, KP
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A>pOoOHBIE TEXHOJIOTHU
nepepabOTKH OTXO0B U
peaduIuTanyy oYs B
MIPUPOIHBIX YCIOBUAX

TexHONOTHA a3POOHOM OYHCTKHU B IPHPOTHBIX YCIOBHSAX.
[IpenmyniecTBa 1 HEAOCTATKU NEPE] UCKYCCTBEHHBIMHU
OYHCTHBIMH cOOpY>keHUsAMU. [1ons1 opoIeHHs, TEXHOIOTHSI UX
skcrnryartanuu. [lons unsTpanuu. buomorndeckue npyabl.
[IpaBuna skcmtyaTanuu, KOHCTPYKIIMOHHBIE PEIIEHUS U
WHXCHEPHBIC PacuéThl (TUIOIIA/b TIOJS OPOLICHUS U
(unpTpanuy, mWIoma s> HaMOPKUBAHUS, AKTHBHAS IOBEPXHOCTh
OMOJIOTUIECKHUX TPYAO0B, TPOAOKATEIHHOCTh IPEOBIBAHUS
CTOYHBIX BOJI B OMOJIOTHYECKUX MpyAax). TUITHYIHBIE CXEMBI
OMOXMMHUYCCKOW OYUCTKH CTOYHBIX BOJI M IOYB

YO

14

AHaspoOHbIE
TEXHOJIOTUH
nepepabOTKH OTXO0B U
peaduIuTalyy 10YB

AHa3po0OHBIE METOIBI OMOXUMUYCCKOW OYUCTKH U
00e3BpexuBaHus 0caakoB. [IpoBepka 0TX00B Ha
ounopasnaraemocts (BIIM). Buabr anaspoOHOTO OpoXKeHUS.
Craguu MmetaHoreneza. O0e3BpeKUBaHME CYIb(ATCOIEPKAIINX

YO, T3




CTOKOB ¥ 104YB. JleHuTpuduKanus aHaspoOHBIM METOIOM.
HckyccTBeHHBIE coopykeHHsl. MeTaHTeHKH. PeakTopsl co
B3BEIICHHO-CETMMEHTALMOHHOM OnoMaccoil. PeakTopsl ¢
NPUKPEIUIEHHOW OnoMaccoil. Y clloBus, ONpeessoLye

s deKkTUBHOCTS aHa3pOOHOT0 00e3BpexkuBaHust. CoBMecTHAs
OYHCTKA OBITOBBIX Y IPOMBIIICHHBIX CTOYHBIX BOJ
OMOXMMHYECKIMHU METOAaMH. bHopasnokeHne MeCTHINIOB,
HeTH, PEHOIOB IT 00€3BPEIKUBAHIL OTXOJIOB B TIOYBAX U B
MOJ3EMHBIX BOJOMCTOYHHKAX

15

Mertons! iepepaboTku
0CaJIKOB M IIJIAMOB

O6paboTtka ocagkoB u naMoB. Kimaccudukarms ocankoB u
nuTamMoB. THIMYHBIE TEXHOIOTHIECKHE CXEMBI IIepepadoTKu
ocankoB. ['paBUTAIIMOHHBIH, (DJIOTAIIMOHHEIH, IEHTPOOCIKHBIN 1
BHOPAIMOHHBII METOBI YIUIOTHEHHUS 0cankoB. CTa0MIH3aIis
ocakoB. KOHTUIIMOHMPOBAHUE OCAIKOB: pECarcHTHEIC
(koaryJsinuys) u Oe3pearcHTHBIC METOIBI (3aMOPaXKUBAHUE U
oTTaMBaHUE, TepMUIECKas 00padoTka). XKunkodasHoe
okucienne. O0e3BOKMBaHUE 0CAAKOB. MIIOBEIE IIIOMIA KH-
YIUTOTHUTEIN; MEXaHn4ecKoe 00e3BoxkuBanue. O00pyaoBaHue U
KOHCTPYKLIMOHHBIE peuleHys. Pexynepanys akTUBHOTO UJa.
TexXHOJIOTHYECKIE CXEMBI MTOTYUCHNS aKTHBHPOBAHHOTO YTIIA,
0OeITKOBO-BUTAMUHHOTO KOPMOBOTO MPOAYKTa (OeTIBUTaMMUIIA),
TIPOM3BOJICTBA CMECH KOPMOBBIX APOOKEH C MIIOM H TOTYICHHUS
TEXHOJIOTHYECKOT0 BUTaMuHA B12 11 KOMOUKOPMOBO#H
MTPOMBIIIJICHHOCTH

YO

16

Pexynepanus,
BTOpHUYHAs mepepadoTKa,
XpaHeHue u
HCIOJIb30BaHUE TBEPIBIX
OTXOJIOB

Pexynepanusi, BropiyHas nepepadoTKa, XpaHEeHNE U
UCTIONB30BaHUE TBEPABIX 0TX00B. CpaBHUTENBHBIN aHAIN3
XMMHUKO-TE€XHOJIOTHYECKUX CXEeM IepepabOoTKU TBEPIBIX OTXO/I0B
B 9KOHOMMYECKH Pa3BUTBIX U Pa3BUBAIOIINXCS CTPaHAX.
Penyxiusi, BTOpUUHOE UCITIOJIb30BaHNE, U3BICUCHUE SHEPTHH,
3aXOPOHEHHE OCTaTKOB

BO

17

TexHUKA ¥ TEXHOJIOTUH
00e3BpEeIKUBAHUS
TBEPABIX TOKCUYHBIX
OTXOJIOB

TexHHKa U TEXHOJIOTMH 00€3BPEKUBAHUS TBEPIBIX TOKCUIHBIX
orxojoB. KancynupoBanue. IlepeniaBka 0TX00B U BEIKUTAHUE
BpEIHBIX KOMIIOHEHTOB. LleMeHTHpOBaHNe. DKCTparupoBaHUeE.
BubpokaBuTaimoHHas SKCTpaKys 3arps3HEHUN U3 MOYB,
coJieprKalyx HeTb M HePTENMPOIYKTHI C TIOCIEIYIOIINM
n3BnedeHneM HepTr. Kpucrammmzamnus. Y cTaHOBKY I
UCTIONIB30BaHUsI TBEPJBIX OTXOI0B B KAUYECTBE BTOPHUYHBIX
SHEPreTUYECKUX U MaTepHanbHbIX pecypcoB. Ileun Banokosa.
Texnomnorus «IIupokcam». YcTaHOBKH 1O nepepaboTke TBEPIBIX
U JKUAKUX PaAUOAKTHBHBIX OTXOAOB U 3arpsS3HEHHBIX 00BEKTOB.
OcobeHHoCTH NepepadOTKU PAIUOAKTUBHBIX OTXOJIOB H
peabmInTanyu 3eMelb, OIBEPTIINXCS PaIH0aKTUBHOMY
3apakeHUIO

YO

18

CanurapHoe
3aXOpPOHEHHE OTXOOB H
KOMILIICKCHEIE
TEXHOJIOTUHI
peadmInTanyy MO4B

CaHuTapHO€ 3aXOpOHEHHE 0TX0/0B. [IpuHINIHATBHAS CXeMa
MOJMIOHOB JUIsS 3aXOPOHEHHS OTXOIOB.
[TpoTnBOGMIBTPALIMOHHBIN SKPaH B OCHOBaHWH MTOJIMTOHA,
crcTeMa JipeHaxka Ui coopa GpuiIbTpaTa B OCHOBAHWH MOJIMTOHA,
cUcTeMa JIpeHaXa JJIs OTBOJA MTOBEPXHOCTHOIO CTOKA €
MpUIETAIOIIUX TEPPUTOPUIL, CUCTEMA OTKAYKH U OYUCTKU
CBAJIOYHOTO (PUIIBTPATA, TA30/[pEHAXKHASI CHCTEMA, CHCTEMA
OTKAa4YKU ¥ 00e3BpeKUBaHU (YTHIN3AIIUH) Ta30BbIX IMUCCHH,
HENPOHULAEMbIH IOBEPXHOCTHBIN PEKYJIbTUBALMOHHBIHN SKpaH.
[TpuHIMI MaKCUMaIFHOTO MCIIONB30BaHUS Pabodero
npoctpancTBa. KoMIuiekcHBIE TEXHOIOTHIECKHE CXEMBI
MPEIOTBPAIICHUS TOCTYIUICHHUS BPEIHBIX U TOKCHYHBIX BEIIECTB
B utochepy. CoBpeMeHHBIE METOJIBI M 000pYIOBaHHE
peadmwIMTanny 3eMelb

YO, T3, P




2.3.2 3aHATHS CEMHMHAPCKOTo TUNA (MPAKTUYeCKHE / CEMUHAPCKUE 3aHATHUsI/
JabopaTopHble padoThbI)

JIaboparopHbie pabOThI

dopMa TEKYILIEro

Ne HaumenoBanwue pasnena (TeMbI) Temaruka 3aHATHI/PabOT
KOHTPOJIS

1 |OuncTKa CTOYHBIX BOA OT KPYIHOAUCIICPCHBIX |OYHCTKA CTOYHBIX BOJ METOJaMH JIP

npuMeceil MeTogaMHy TIPOLICKUBAHMS 1 NPOLECKHUBAHUS U CEIUMEHTALIUH

CeIMMEHTALINH
2 |OunprpoBaHue CHIKeHHE MyTHOCTH BOJIBI METO/IOM JIP

yIIbTpaduIbTPALN

3 |[Ipouecc xoarynsun OuncTKa NPUPOAHBIX U CTOYHBIX BOJ JIP

MCETOAOM KOaryJidinuu

4 TepMI/ILleCKI/Ie METOAbI OYUCTKH CTOYHBIX U ,Z[I/ICTI/IJ'IJ'IHHI/ISI B CUCTE€Max OYMCTKHU Boabl |JIP
MMPUPOAHBIX BOJ

5 |3nexkTpoxuMuUecKre METObI O0e33apaxrBaHKE BOJHBIX PACTBOPOB JIP
TUIIOXJIOPUTOM, TIOTy4EeHHBIM
IIEKTPOXUMHUYECKUM METOI0OM

6 |CopOuoHHBIE 1 HOHOOOMEHHBIE METOIBI AnCopOIMOHHEIN METO| YAaJICHHS JIP
OpPTaHUYECKUX MIPUMECEH U3 BOIHBIX
pacTBOpoB

CelIeKTUBHOE U3BJICUECHMS HOHOB TSKEIIBIX
METaJUIOB U3 BOJHBIX PACTBOPOB METOIOM
HOHHOT0 0OMeHa

7 | TunwmyHBIC TPOU3BOACTBA 1 HCTOYHHUKH CaHuTapHO-XMMHUYECKUHN aHau3 nousbl:  |JIP
3arpsi3HEeHUs TI0YB OTpe/ieNIeHNe COJIEP)KaHUsI aMMHUaKa,
XJIOPUJIOB, HUTPUTOB U HUTPATOB
8 |MeTopl mepepabOTKH OCAIKOB M ILJIAMOB O06e3BOKMBaHKE U YIUIOTHEHUE ocaakoB  |JIP
CTOYHBIX BOJ
9 |TexHuka v TEXHOJIOTHU 00€3BPEIKMBAHUS W3Bnedenne He(hTEIPOLYKTOB U3 JIP
TBEPBIX TOKCUYHBIX OTXOJIOB MECYAHBIX MTOYB METOJIOM YKCTPAKIIUU
10 |CanuTapHO€ 3aXOpOHEHUE OTXOOB U DnexTpoxumuyeckast koppekuus pH u JIP
KOMIUJIEKCHBIE TEXHOJIOTHH PeaduInTalun OYMCTKA MTOYB OT COJICH TSHKEIIBIX
[I0YB METaJIOB

Yerasiit onpoc (YO), camoctosatensHas padota (CP), pemenue 3aaay (P3), 6nui-ompoc
(BO), TBopueckoe 3aaanue (T3), 3amuTa madbopaTopHoit padotsl (JIP), TBopueckoe 3ananue (T3),
pedepar (P)

[Ipy wW3yYeHWW JUCHUIUIMHBI MOTYT TPHUMEHSITBCS  DJIEKTPOHHOE  OOYy4YCHHE,
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)

1. AHanu3 TpUYUH U KICTOYHUKOB aBAPUIHBIX BEIOPOCOB M COPOCOB B OKPYIKAIOIIYIO
cpeny.

2. PazpaboTka mepompuaTuUil MO 3alIUTe YeNOBEKa MU OKPYKAIIIEH cpenbl OT
pa3sTUYHBIX (DAKTOPOB €CTECTBEHHOTO, aHTPOTIOTEHHOT'O U TEXHOTEHHOTO MTPOUCXOXKICHHSI.

3. Co6op 1 06paboTka nHGOpPMAITUU 00 aHTPOMIOTEHHOM U TEXHOTEHHOM BO3/ICHCTBHH
Ha OKPYXKAOIIYIO CPELy.

4. MatemMaTHuecKoro MOACIMPOBAHUS TIPOIIECCOB B TeXHOC(hEpe ¢ HCIONTb30BAHHEM

COBPEMEHHBIX CpEACTB BBIYUCIUTENBHON TEXHUKH; MPO(ecCHOHATBHOTO MPOTrPAMMHOIO
oOecrieyeHHs U HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.
5. AHaIM3 1 KOHTPOJIb JEMUCTBYIOIUX HOPM, IPABUJI U CTAaHJAPTOB BOJOIOATOTOBKH.
6. Onpenenenye NpUUMH HECOOTBETCTBHS MUTHEBOM BOJIbI TPEOOBAHUAM CTaHIapTa U
pa3zpaboTKa MepONpHUATUH, MPOLECCOB MW TEXHUYECKUX pELIECHUH MO0 MpeaynpexACHUI0 U
YCTPAaHEHHUIO.

10



7. Kputnuecknii aHanu3 HanpaBieHWW DPa3BUTHUS OTEYECTBEHHOW M 3apyOeKHOU
HAYKH U TEXHHUKH B c(epe BOJOMOATOTOBKH U BOJIOOTBEICHUSI.

8. Pa3zpaboTka 3KOJOrMUYECKH 11€1ecO00pa3HbIX IPOLECCOB BOJONOATOTOBKH U
00€e3BpeXUBaHUS TOUYHBIX BO/I.

9. OKOJIOTUYECKUI aHaIu3, NMPEAyCMaTPUBAIOIINN PACUIMPEHUE U PEKOHCTPYKIUIO
JEMCTBYIOIINX MTPOU3BO/ICTB, a TAK)KE CO3/IaBAEMBIX HOBBIX TEXHOJIOTHI U 000PY0BaHUSI.

10.  DOkosorumyeckoe obecreueHue AesITeIbHOCTH OpraHnu3aluil.

11. I'ocynapCTBEHHBIM 3KOJIOTMYECKUH HAA30p U KOHTPOJb IIPU OCYILECTBICHUH

ITPOBEPOK ACATCIIBPHOCTHU OpFaHHBaHHﬁ.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

No Bu CPC ITepeueHs y4eOHO-METOAUUECKOTO 0OECTICUEHHS AUCIUIUTNHBI IO BBIOJIHEHHIO
CaMOCTOSITEILHON pabOTHI

1 2 3

1 |KypcoBas pabora/mpoekt |bynpikura T.A. Ilporeccsl u ammapats! 3amutel Tuapocdeps! [Teker]: yueOHOe

(KP/KII) (moarotoBka) mocobue mnsa cryaeHtoB By30B / T. A. byneikmna, C. I'. EmenpsHoB. - M.:

2 |CamMocTosTenpHOE Axanmemus, 2010. - 287 c.
H3y4YEeHHE Pa3elioB, Beromkun, A.I'. MHxeHepHas 3alluTa BOAHOM cpelbl [DNEKTPOHHBIN pecypc]:
CaMOITOITOTOBKA yu4eb. mocodne — Dnekrpon. xaH. — Cankr-IlerepOypr: Jlans, 2022. — 416 c. —
(mpopabotka u Pexxum nocrymna: https://e.lanbook.com/book/211589

MIOBTOPEHHE JIEKIIMOHHOTO |MeToaudeckue yka3aHus 0 OpraHU3aIMK CaMOCTOSTEIbHON paboTHI.

MaTepuana ¥ MaTtepuanga  |MeToanvecKue yKa3aHus K BBIIOJIHEHHIO JIAOOpaTOPHBIX padorT.

y4eOHHUKOB U yUeOHBIX Y1BepxkaeHs! kadeapoit pusznueckoit xumuu, npotokosa Ne 17 ot 11.05.2017 1.
ocoOui, MOAroTOBKa K |MeToandeckue yKka3aHus K BBINOJHEHHIO JIAOOPATOPHBIX padoT 10 JUCHUILIMHE.
nabopaTopHbIM pabotaM, |YTBepxkaeHs! Kadeapoit pusudeckoit xumun, nmpotokona Ne 10 ot 13.03.2018 r.

KOJUIOKBHYMaM H T.[.) Meroauyeckne peKOMEHAAMH K OPraHM3alMH ayJIUTOPHON M BHEayTUTOPHOM
3 |lloaroToBKa K TeKylieMy |(CaMOCTOSTETbHONH) pabOTHI CTYAEHTOB: MeToandeckne ykazaHus / coct. T.IL
KOHTPOJIIO Cropoxenko, T.b. Iloumnokx, A.B., becmanos, H.B. Jloza. — KpacrHonap:

Ky6anckuii roc. ya-1, 2018. 89 ¢

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBaHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B Mle4yaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT' O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3 OOpa3oBaTe/IbHbIe TEXHOJOTHH, NMPHUMEHsiEMble TNPH OCBOCHUHM JAUCHUILIHHBI
(Mmomyuis)

s opmupoBanus npodeccHOHaIbHBIX KOMIIETEHLUUH B MpPOLECCe OCBOEHHUS Kypca
UCTIOJIb3YETCsl TEXHOJIOTUS MPO(eCCHOHATBHO-PAa3BUBAIOILETO 00yUYeHHS, PeayCcMaTprBaroIas
HE TOJBKO TMepefady TEeOpeTHYecKoro Marepuaia, HO M CTUMYJIHpPOBaHHE M pa3BUTHE
NPOAYKTUBHBIX MMO3HABATENIbHBIX JAEUCTBUI CTYJCHTOB (Ha OCHOBE MCHXOJOTO-MEAarornuecKon
TEOPUHU MO3TATHOTO (POPMHUPOBAHUST YMCTBEHHBIX ACHCTBUIA).

B Xxozme wu3ydyeHHMs JOUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHHME CIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUN: JIEKIMH, J1a0OpaTopHble 3aHATHS, MpoOieMHoe oOyueHue,
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MOJyJbHasl TEXHOJOTHUS, MOJArOTOBKA NMUCHMEHHBIX AHAINTHYECKHX pPabOT, CaMOCTOSTEIbHAs
paboTa CTy/IeHTOB.
KoMITeTeHTHOCTHBIN TOIX0/A B paMKax IPernoJaBaHusl JUCHUIUIMHBI peaau3yercs B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOIUK,
MO3rOBOr0 IITypMa, pa30opa KOHKPETHBIX CHUTYAIlHH,
Me1aroruYeckKoro 3KCIEepUMEHTa, UHBIX (JOPM) B COUETAaHUU C BHEAYIUTOPHOH pabOTOM.

Nudopmanronusie
UCII0JIb30BaHUE

MH(POPMALMOHHBIX

TE€XHOJIOTHH, IIPUMCEHACMBIC

pecypcos,

TEJIEKOMMYHHUKAIL[MOHHOM ceTu VIHTepHeT.
AnantuBHbIe 00pa30BaTEIbHBIC TEXHOIOTHH, TPUMEHSEMbIE TIPU U3yUYECHUH JUCIUTUIMHBI
— U4 JMIl C OrPaHMYEHHBIMM BO3MOXKHOCTSMH 3]I0POBbSl IPEAYCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMi C NCIOJIb30BAHNUEM JIEKTPOHHOM IOYTHI.

AOCTYIIHBIX B

aHaJlm3a TII€aarorudeCKux 3azad,

Ipu HN3YUYCHUU JAUCHUITIIMHBI:

MH(POPMAIMOHHO-

4 OueHoYHbIE CPeCTBA VISl TEKYIIero KOHTPOJIs yCIeBaeMOCTH U MPOMEKYTOYHOI
aTTecTaluu
OrneHouHBIE CpelNCcTBa MNpPEJHA3HAYeHBl Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTH>KEHUH 00y4aroLIiXcsl, OCBOUBLIMX IPOrpaMMy yueOHOH HuCHUIIIUHBI «CHUCTEMBbI 3alUThI
runpocdepsl u IuTocheps».
O1eHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NIPOBEACHUS TeKylIero
KOHTPOJISE B (hopMe TeCTOBBIX 3aJaHWM, NOKJIAJa-TIPE3eHTAlMKA 10 MPOOJIEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 3aJaHUM, CUTYallMOHHBIX 3a/ad U NMPOMEKYTOUHOW aTTecTamuu B QGopme
BOIIPOCOB M 33J[aHUI K 9K3aMEHY U 3aueTy.

Kon u HanmeHoBaHHe HaumeHoBaHMe OLICHOYHOIO CPENCTBA
Ne Pesynbrarel 00y4eHus
n/m MHJKATOPA (B (B cootBeTcTBHH C 1I. 1.4) Texymmid [IpomexxyTounas
COOTBETCTBUH C II. 1.4)
KOHTPOJIb aTTecTaIys
UIIK-1.3. 3HaeT U OCYIIECTBISAET IOUCK Bompocsr mist Bomnpocs! Ha
dopmymnmpyer, 3aKOHOB U METO/I0OB MaT€MaTHKH, VO, JK3aMEHe
aHAIN3UPYET U PEIIacT | €CTECTBEHHBIX M TEXHUYECKUX HAYK Pedepar
3a7a4n P penIeHUH MPo(ecCHOHANBHBIX
npodeccCHOHAIBEHOM 3amaq
JeSITeIbHOCTH Ha
1 OCHOBE I0JIOKECHUH, Ymeer dopMymmposars,
3aKOHOB 1 METOJIOB AHAIM3MPOBATL U PEIIaTh 3a/a1H
CCTCCTROHHBIX I HpO(i)CCCI/IOHﬁJIbHOEI JESTENbHOCTH Ha
TeXHMUECKHX Hayk, OCHOBE TI0JIOXKEHHH, 3aKOHOB U
MATEMATHUECKOTO 1 METOJIOB €CTECTBEHHBIX 1
(usmdeckoro ammapara | TEXHHHMECKUX HAYK, MATEMATHYECKOTO
u (usnyeckoro ammapara
UIIK-2.1. OnenuBaer 3HaeT NPUYMHBI U IOCIAEACTBUS Sagaun I Bormpocs! Ha
TIPUYMHBI X1 ICTOYHUKH | aBapUITHBIX BEIOPOCOB M COPOCOB CaMOCTOSTENIFHOW | dK3aMEHe
aBapUIHBIX BEIOPOCOB | 3arps3HSIOIINX BEIIECTB B paGoTsI,
¥ COpOCOB B OKPYKarOHIyro CpEay Bomnpocs! s YO
OKPY>KaIOIIYIO Cpexy
‘YMeeT BBISBISITS IPUIMHBI
MCTOYHMKHU aBapUHHBIX BEIOPOCOB 1
cOpOCOB B OKpY>KaroIIyI0 cpey, Ha
OCHOBE (PU3NKO-XMMHUYECKHX
2 MIPEICTaBICHNN O CTPOCHUH
rugpocdeps! 1 TUTOChEps!
Brnaneer HaBbIKaM¥ OLIEHKH MPUYUH U
MCTOYHHMKOB aBapUIHBIX BEIOPOCOB 1
cOpOCOB B OKpY>KarolIyIo cpeny,
MOHMMaHHUEM CHENU(PHUKH U
MeXaHH3Ma TOKCUYHOTO JICHCTBHS Ha
KHMBOE BEIECTBO OPTaHU3MOB
IPHOPUTETHBIX 3arps3HUTENCH B
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aTMOc(epHOM BO3IyXE,
BoJIoeMax(BOJIOTOKAX) U
OHOTreOolEH03aX

NIIK-2.2
PazpabarsiBaer
MEpOIIPUSTHS 10
3aIlIUTe YeI0BeKa 1
OKpy>Karoule cpebl
OT Pa3INYHBIX
(axTopoB
€CTECTBEHHOTO,
AHTPOIIOTCHHOTO U
TEXHOT€HHOTO
MIPOHUCXOKACHUS

3HaeT MepOIPHATHS 110 3AIHTE
YeJI0BEKa U OKpYKaroLlel cpebl OT
Pas3IMYHbBIX (PAKTOPOB ECTECTBEHHOTO,
AQHTPOIIOT€HHOT'O ¥ TEXHOT'€HHOT'O
MPOUCXOKACHHS, CITOCOOBI
M3MEpEHUs U OLICHKH YPOBHEH
OIaCHOCTEH B cpesie OOMTaHMs, KaK
PacCUUTHIBATH XUMHYECKYIO HArpy3Ky
HCTOYHHMKOB B 9KOCHCTEMAaX, MOJICIIH
pacmpocTpaHeHus, TpaHchopMaIyu u
HAKOIUICHHMS 3arPS3HAIOIINX BEIECTB
B yTocthepe u ruapochepe

YMeeT NoAroTaBINBaTh
NPEUIOKEHHS 10 3aLIUTE YSJIOBEKa U
OKpY’Karolieil cpenpl OT pasINuHbIX
(haKTOPOB €CTECTBEHHOTO,
AQHTPOIIOT¢HHOTO U TEXHOTCHHOT'O
TIPOMCXOXKICHUS, 00padaTHIBATh
TIOJTyYEeHHBIC PE3yNIbTaThl, PACCUUTATh
Harpy3Kd XMMHUYECKHX UCTOYHHKOB B
IKOCUCTEMAX, KOJMIECTBEHHO
paccuuTaTh U OLICHUTH IO Oa3am
JIAaHHBIX U3MEPEHUI ITapaMeTpoB
MPUPOJTHOM CPeIbl THIT XUMHYECKOTO
MCTOYHHKA

Bomnpocsr ms YO
CaMocrosiTenbHas
pabota

Bompocs! Ha
9K3aMEHE

WIIK-1.3.
dopmynupyer,
AQHAIM3UPYET U PeIIaeT
3a7a4u
po¢heCCHOHATBHOM
JeATeIbHOCTH Ha
OCHOBE ITOJIOXKEHHH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX 1
TEXHUYCCKUX HAYK,
MaTeMaTH4ecKoro 1
¢u3nyeckoro anmnapara

3HAET M OCYLIECTBIISET MOUCK
3aKOHOB U METO/I0OB MaT€MaTHKH,
€CTECTBEHHBIX M TEXHUYECKUX HAYK
P penIeHUH MPo(ecCHOHANBHBIX
3amaq

Brageer u BHeapsieT B
npoheCCHOHANBHYIO 1SS TEILHOCTD
TIOJIOXKEHHS1, 3aKOHBI U METOJIbI
€CTECTBEHHBIX U TEXHUYECKUX HAYK,
MaTeMaTH4eCcKOro M (U3NYECKOro
anmnapara JJisi peuIeHus 3a1a4 1o
obecrieueHnIo TeXHOC(hepHOH
6e30acHOCTH

Bomnpocs! 1 YO

Bompocs! Ha
SK3aMeHe

HUIIK-2.2
PazpabatriBaeT
MEpOIPHATHS 110
3aIlUTe YeIOBeKa U
OKpY’KaroLiei cpesl
OT pa3IMYHBIX
(akTopoB
€CTECTBEHHOTO,
AHTPOIMOTEHHOTO U
TEXHOT€HHOTO
MIPOHUCXOXKACHHS

3HaeT MEPONPUSITHS 10 3aIIUTe
4eJI0BEKa U OKpYKaroLled cpebl OT
pa3MuHbBIX (AKTOPOB ECTECTBEHHOTO,
AHTPOTIOr€HHOTO ¥ TEXHOT'€HHOT'O
MIPOMCXOXKACHUS, CIOCOOBI
M3MEPEHHUS U OLICHKH YPOBHEH
oIacHoCTei B cpesie 00MTaHusl, KaK
paccUnTHIBATH XUMUYECKYIO Harpy3Ky
HCTOYHHMKOB B 3KOCHCTEMAX

YMeeT MoAroTaBIMBaTh
MIPETOKEHHSI IO 3aIMTE YEITOBEKA U
OKpY’KaIoIe! Cpebl OT Pa3IMIHBIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO M TEXHOTCHHOTO
MIPOUCXOXKICHUS, 00padaTHIBATH
MOJYYCHHBIC PE3YJIbTAThl, PACCUUTATh

Bomnpocs! 1 YO
CamocrosiTenbHas
pabota

Bompocs! Ha
SK3aMEHe
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Harpys3ku XuMHU4YC€CKUX UCTOYHUKOB B
JKOCHCTEMaAX

Bnageer HaBbIKaMu pa3pabOTKH
MEPOIPUITHIA MO 3alUTE YeTIOBEKa 1
OKpYXKAIOIIeH Cpelibl OT pa3sIuIHbIX
(hakTOpPOB €CTECTBEHHOTO,
AHTPOMOTEHHOT'O U TEXHOTEHHOTO
MIPOUCXOXKACHUS, HABBIKAMU
ONTHUMHU3AIUH HEOOXOIUMBIX
JIeHCTBUH 110 HACHTU(DUKAITUH
Pa3IMIHBIX THIIOB MPUPOTHBIX U
TEXHOT'CHHBIX HCTOUHHKOB Ha
MpUMepe XUMUYECKUX 3arpsi3HeHu i

HUIIK-2.1. OuenuBaer
MIPUYUHBI 1 HICTOYHUKH
aBapHHHBIX BEIOPOCOB
1 cOpocoB B
OKPY’KaIOLIyIO Cpemy

3HaeT NPUYUHBI U TIOCIIEICTBUS
aBapUIHBIX BEIOPOCOB U COPOCOB
3arpsI3HSIONINX BEIIECTB B
OKpY>KaIOIIyIO Cpeny,
XapaKTePUCTHKH PA3IUIHBIX THIIOB
HCTOYHHUKOB XUMUYCCKHMX U UHBIX
3arps3HEHUH, TPUHIIAITEI 1 METOIBI
WX WACHTU(PHUKALIAN, COBPEMEHHEIC
TCH/ICHINH PA3BUTHUS TCXHUKH U
TEXHOJIOTHH B 00JIaCTH 3aIUTHI
ruapocdepsl 1 JTUTOCPHEpHI

VMeeT BbISBIISTH IPpUYHHBI U
UCTOYHUKHU aBapUIHBIX BEIOPOCOB U
cOpOCOB B OKPYKAIOLIYIO CpeLLy, Ha
OCHOBE (PU3UKO-XUMHUECKUX
IIPECTaBICHUN O CTPOCHUHU
ruapocdepsl 1 IUTOCEpbl, OTINYATH
NPHUPOIHBIC ¥ AHTPONIOTCHHBIE
UCTOYHUKH, POPMYIIHPOBATh
OCHOBHBIC MTOHSTHS

Brnaneer criocoOHOCTBIO K aHATH3Y
COBPEMEHHBIX TEHJICHIINN Pa3BUTHUS
TEXHHUKH U TEXHOJIOTHH B 00JacTH
obecrieueHHsT 0€30MaCHOCTH 1
3(h(HhEeKTUBHOCTH METOJIOB ¥ CHCTEM
3alIMThI TUTOChEphl U rHApochepsI
OT BpPEAHBIX BO3JEUCTBUI

Bonpoce! nus
«OnHI-orpocay

Bompocs! Ha
SK3aMeHe

WIIK-1.3.
Dopmynupyer,
aHAJIM3UPYET U peluaeT
3a/1a4u
po¢eCCHOHATBHOM
JIeATeTLHOCTH Ha
OCHOBE TIOJIOKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX U
TEXHUYECKHUX HayK,
MaTeMaTU4eCKOTO U
(u3nIecKoro ammapara

3HaeT U OCYIIECTBISET MOUCK
3aKOHOB U MCTOJ0B MaTCMATHKH,
C€CTCCTBCHHBIX U TCXHUYCCKUX HAYK
MPY PENICHUH MPO(HECCHOHATBHBIX
3aja4

Ymeer hopmynupoBars,
AHAJIU3UPOBATh U pCIIATh 3aJa4n
npodeccnoHaTLHOM NesSTEIHOCTH Ha
OCHOBE TI0JIOKCHHUH, 3aKOHOB 1
METOIOB €CTECTBEHHBIX H
TEXHUYECKHUX HAyK, MATEMaTHYECKOTO
1 (PU3UYECKOTO anmapara

Bnaneer u BHenpsieT B
MpoeCCHOHANBHYIO IEATSILHOCTh
MOJIO>KEHUS1, 3aKOHBI U METO/IbI
€CTECTBEHHBIX U TEXHUYECKUX HaYK,
MaTeMaTHIeCKOTO U PU3NIECKOTO

Bomnpocs! 1 YO
CamocrosiTenbHas
pabota

Bompocs! Ha
SK3aMeHe
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anmnapara JJisl peuIeHust 3a1a4 1o
obecriedeHuo TeXxHOCHEepHOI
0e30macHOCTH

NIIK-2.2
PazpabarsiBaer
MEpOIIPUSTHS 10
3aIlIUTe YeI0BeKa 1
OKpy>Karoule cpebl
OT Pa3INYHBIX
(akTopoB
€CTECTBEHHOTO,
AHTPOIIOTCHHOTO U
TEXHOT€HHOTO
MIPOUCXOXKACHUS

3HaeT MEPOPUSITHS 10 3aIIUTEe
YeJI0BeKa U OKPYKAIOIIeH CpeJibl OT
pa3nUYHbBIX (PAKTOPOB ECTECTBEHHOTO,
AHTPOIOTEHHOTO U TEXHOT€HHOT'O
TIPOMCXOXKICHUS, CIOCOOBI
HU3MEPEHUS U OLICHKU YPOBHEH
OIMMaCHOCTEH B cpefic 0OUTaHMUs, KaK
PacCYUTHIBATH XUMUYCCKYIO HATPY3KY
HCTOYHUKOB B 9KOCHCTEMAX, MOJCTH
pacnpocTpaHeHus, TpaHcHopMaIiy U
HAKOIIJICHUS 3arPsI3HSIONIAX BEIICCTB
B yTocthepe u ruapochepe

VYmMeeT 06pabaThIBATh MOTYYEHHBIE
PE3YNbTAThI, PACCUUTATH HATPY3KU
XHUMHUYCCKHUX UCTOYHHUKOB B
9KOCUCTEMAX, KOJTMIECTBEHHO
paccuuTaTh U OLICHUTH IO Oa3am
JIAHHBIX U3MEPEHHH TTapaMeTpoB
TIPHPOIHOM CPeIBI THIT XHMHUYECKOTO
HCTOYHHKA

Bnajgeer HaBBIKAMU ONTHUMU3AIMH
HEOOXOIUMEBIX JEHCTBHI 110
UICHTU(PHUKAIIMN PA3THYHBIX TUIIOB
MPUPOHBIX ¥ TEXHOTCHHBIX
HCTOYHHMKOB Ha MPUMEPE XUMHUUECKUX
3arpsI3HCHUI, HABBIKAMH OLICHKH
OIACHOCTH XUMHUYECKUX UCTOYHUKOB
B DKOCHCTEMAX

Bompocsr mist
«Onui-orpocay

Bompocs! Ha
9K3aMEHE

WIIK-1.3.
dopmynupyer,
AHAIIM3UPYET U PelIaeT
3a7a4u
poeCCHOHATBHOMI
JeATeIbHOCTH Ha
OCHOBE TTOJIOXKEHHH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX 1
TEXHUYCCKUX HAYK,
MaTeMaTH4ecKoro 1
¢u3nyeckoro anmnapara

3HAET M OCYLIECTBIISET MOUCK
3aKOHOB U METO/I0B MaTeMaTHKH,
€CTECTBEHHBIX M TEXHUYECKUX HAYK
NP peneHnH MpodeccHOHaNBHBIX
3amaq

YMeet GpopMyIHpoBaTh,
AQHAJIM3UPOBATH U PELIATh 3aJ1auH
npoecCHOHANbHON NEeTeIBPHOCTH Ha
OCHOBE TI0JIOKCHU 1, 3aKOHOB U
METOJIOB €CTECTBEHHBIX U
TEXHUYCCKUX HAYK, MAaTEMATUYCCKOT'O
u ¢usnyeckoro anmnapara

Bnageer u BHeApseT B
npodeccnoHambHY0 1eATETHHOCTh
IIOJIOKCHUS, 3aKOHBI 1 METOAbI
C€CTCCTBCHHBIX U TEXHUYCCKUX HAYK,
MaTEeMAaTHYECKOTO U (PU3UUECKOTO
ammapara Jiis pelieHus 3a1a49 mo
obecrieueHnIo TeXxHOC(hepHOH
Oe30macHOCTH

Bomnpocs! 1 YO
CamocrosiTenbHas
pabora,
TBopueckoe
3ajlaHue

Bompocs! Ha
SK3aMeHe
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TunoBbie KOHTPOJIbHbIE 3aJaHUSI MU HHbIE MaTepPUAJIbl, HeO0OX0AMMBbIe /IJI OLleHKH

3HAHM, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATeJbHOCTH, XaPAKTEPHU3YOIIHUX ITANbI

¢dopmMupoBaHusi KOMIIETEeHIMA B Mpollecce OCBOEHUS 00pPa30BaTEeIbLHON MPOrpaMMBbl
Ilpumepnulii nepeuenv 6onpocos u 3a0anuil

Bomnpoce! 111 ycTHOT0 onnpoca/Tembl pedepaToB 1o Teme «CTpaTerusi 1 TAKTUKA 3aIIUThI
ruapocdepbl, OUUCTKA CTOYHBIX BOI»

1 Kakue ocHOBHBIE XapaKTEpPUCTUKH KauecTBa BOJbI Bbl 3HaeTe?

2 Kakue oTpacinu npoMBIIIUIEHHOCTH SIBJISFOTCS. HAN0OJIee OMacHBIMU AJis1 THapochepsi?

3 [IpuBeaute knaccuduKalys BELIECTB — 3arpsi3HUTEICH BOJBI U METOJbI UX U3BIICUCHUS

(o a30BOMY COCTOSIHUIO M XUMHUYECKOMY COCTaBY).

4 Pacckaxxute 0 6€30TXOHBIX U pecypcocOeperaromx TEXHOIOTUAX UCTIOIb30BAHUS BOIbI

B TEXHOCeEDE.

Bonpocs 1151 yeTHOT0 onpoca no teMe «QUYHCTKA CTOYHBIX BOJI OT KPYNHOAUCIEPCHBIX
npuMeceid MeTOAaMM NMPOLEKUBAHUS U CeIMMEHTALUMN

1 Or kakux ¢akTopoB (M TMOYEeMy OT HHUX) 3aBUCUT CKOPOCTh OCAKICHUS
KPYITHOMCIIEPCHBIX YACTHI] B YCIOBHSIX €CTECTBEHHON KOHBEKITUH ?
2 KakoB mnpunmun BbeiOOpa Qopmyn nans pacuera NONPaBOYHOTO KOIPUIUEHTA,

HEOOXOAMMOTO TIPH OINPEACICHUH CKOPOCTU OCAXKIACHHUS YAaCTHIBI B YCIOBUAX BBIHYKICHHOU
KOHBEKIIUH?

3 Kakoii mpuHIHIT JTEKUT B OCHOBE OIPEIEIICHUS] CKOPOCTH OCAKICHUS YacTull, (opma
KOTOPBIX OTIIMYAETCS OT CheprudecKoi?

4 Kaxoe 000opyaoBanyue NpUMEHSIOT Il TpyOOl OUMCTKH OT HEPACTBOPUMBIX ITPUMECEH?

5 [Touemy Mo04YHBIE OTCTOMHUKH SKOHOMUYHEE OTCTOMHUKOB JIPYT'UX TUIIOB?

IIpumep 3agaun no reMe «O4YNCTKA CTOYHBIX BOJ OT KPYIHOANCIIEPCHBIX IpUMecei
MeTOIaMHM NPOLEKUBAHUS U CeIUMEHTALHID)

Bopa, congepxaiiias pedHON W1 M 4acTULIBI NIECKA, OCTYNAaeT B OUYHUCTHBIE COOPYKEHUS
Kpacnonapckoro Bopokanana. I'myOuna otcToiiHuka A coctaBiser 10 MeTpoB, MioONIaab
noBepxHocT — 100 M. I'my6uHa oTcToiiHuKa B cocTaBiseT 5 MeTpoB, MIOMAh HOBEPXHOCTH —
200 M2. B KakoM U3 pe3epByapoB OCaKIEHHE UIET ObICTpee, eCi 00BEMHAS CKOPOCTh TIPOKAYKH
BOJIBI OJIMHAKOBA 1 paBHa 20 M>/uac?

Bomnpocel 1J151 yCTHOT0 ONpoca U CaMOCTOATEIbHON padoThl 0 Teme «PI0TaMOHHbIE
METO/IbI»

B gem cyTs MeTona duiotanuu?

Cobmro/ieHne Kakoro yciaoBHsI HEOOX0IMMO ISl peanu3aluu Merojaa ¢iaoranun?

[Touemy ¢uioTupyroLIas cuia 3aBUCUT OT yIjla CMauMBaHUS YyacTULl?

HazoBute ycTpoiicTBa, HCMONb3yeMble ISl OTAEICHUS HEPTENPOIYyKTOB M KUPOB OT
OYUILEHHON BOJIBI BO (piroTaToOpax.
5 Kaxum 06pa3om u mouemy MO>XKHO MHTEHCU(DUIIMPOBATH Ipoliecc (pioTanuu?

A~ WDN P

Bomnpocsl 111 yeTHOro onpoca no treMe « ®WJIbTpoOBaHUE»
KakoBbl MexaHH3MBI U3BJICUEHUS JUCTIEPCHBIX YACTHI] B TIporiecce (GUiIbTpoBaHus?
B uem cocToAT OTINYHS MOBEPXHOCTHOTO (GUIBTPOBAHUS OT GUIBTPOBAHHUS B clioe?
Kaxkue axTopb! onpenensiroT J0ATOBEYHOCTh (DUIBTPOB M Ka4ECTBO (puiIbTpara?
Amnmnaparyproe oopmiienue nporecca GunbTpoBanus. GUIBTPYIONINE MaTEPHAIBI.
Kax mpousBoauTcs mporiecc perenepanuu GuibTpoB?

O b owpN -

Bonpoch! 1Jis1 yCTHOT0 onpoca no TeMe «XUMHYECKHE METO/IbI ePepadoTKH CTOYHBIX BOI»
1 Kakue MeTo1p1 XUMUYECKOM HEHTpaTN3allui U OCAXK ICHUS BPEIHBIX IPUMECEH B CTOYHBIX
BOJax BEI 3HaeTe?
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2 Kakue OKHMCIMTENbHO-BOCCTAHOBUTEIbHBIE METOABI O00E3BPEKHMBAHUSA TOKCHYHBIX
IpUMecel Bbl MOXKETE Ha3BaTh?

3 HauGonee pacnpoctpan€HHble OKHCIHTEIH. KakoBBI NPEUMYINECTBA M HEIOCTATKH
XUMHUYECKHX METOJIOB MEPEPaOOTKH CTOYHBIX BOJ?
4 Kakum crmoco0om mpoBoIuTCst 00e3BpeKMBAHUE COSTMHEHNUN PTYTH, MBIIIbsSKa, XpoMma?

Bonpocs! pis1 yeTHoro onpoca no teme «IIponece koaryasinum»
Ilepeuncnure ctanuu mpouecca KoaryJisinuu.
Kakwue ¢akTopsl onpenenstor CKOpoCcTh KOaryJsiun?
Kaxue xumuueckne KoaryJissHThl Bbl 3HaeTe? Kak mpon3BoaUTCS pacueT 403 KOaryJasHTOB?
Mexanu3m Bo3neiicTBus (okynsHToB. Heopranmueckue u opranudeckue QIoKyJIsHTHI.
Kakue nytu MHTeHCH(UKaLUK MpoLiecca KoaryJisiuu Bbl MOXKETe Ha3BaTh?

O wnN k-

Bonpocs! 1J1s1 ycTHOTO0 onpoca 1o teme « TepMmudeckue MeToAbl 04N CTKH CTOYHBIX U
NPHUPOIHBIX BOI»
Kaxue MeToabl OUMCTKU CTOYHBIX BOJ| OTHOCATCS K TEPMUUECKUM?
PacckaxxuTte 0 TeOpeTHUeCKUX OCHOBaX METO/a AUCTUILISALMH.
UYem mipocrasi neperoHKa OTIMYaeTcsi OT GPaKIUOHHOMN eperoHku?
B yem 3akiogaercss METOJI CKaTHsI Iapa U JIJIsl Yero OH NpUMeHseTcs?

A wWDN PR

Bonpocs! 1151 «0JIHMI-0POCa) MO TeMe «JIEKTPOXUMHYECKHE METOIbI»
Kak BBIMISANT NPUHIMITHATBHAS CXEMa dJICKTPOXUMUYECKON SUCHKH?
Kakne peaknuy MpoTeKaroT Ha 3JIEKTpoaax?
YTo TaKoe 3MEKTPONIU3Ep U VIS Yero OH MPUMEHSeTCs?
DNEeKTPOXUMHUECKOe 00e33apakBaHUE IPUPOAHBIX U CTOYHBIX BOJI.
Kakne npemmymiectBa M HEIOCTaTKH 3JIEKTPOXUMHUYECKHX METOJOB IO CPaBHEHHIO C
PCarcHTHBIMU Bbl MOXKCTC Ha3BaThb?

O wNPE

Bomnpocsl 1151 yeTHOro onpoca mo reme «CopouMoHHbIE H HOHOOOMEHHbIE METOAbI»
1 Nonnblii 00MEH: MPUHIIUIIEI HOHHOTO 00MEHA, CEIEKTUBHOCTh, CTaIMM HOHHOTO OOMEHa,
CKOPOCTh HOHHOTO OOMEHa.
Kaxue Turbl HOHOOOMEHHBIX MaTEPHAJIOB BbI 3HAaETE?
Kakoe mpumeHeHne HaXOAT LIEOIUTHI B CHCTEMaX 3allluThl Cpe/ibl OOMTaHUS?
Packpoiite nousiTue «0OMEHHAst EMKOCTbY.
Kak npoBonuTcs pereHeparivs HOHOOOMEHHBIX MaTepruanoB?
UTto oTHOCAT K MEMOpaHHBIM TEXHOJIOTUSAM MEPEPaOOTKU CTOUHBIX BOA?

OO WN

Teopueckoe 3axanne K pasaeny «CopOunoHHbIe © HOHOOOMEHHbIE METOABD>
[IpennoxxuTe KOMIJIEKCHYIO CXEMY OYMCTKHM CTOYHBIX BOJI JI0 YPOBHS «BOJla TUTHEBAs,
€CIIM 3TU BOJIbl COJIEpXKAT CJIEJOBbIE KOJIMYECTBA HE(PTENPOIYKTOB, COJIM TSDKEIBIX METAJUIOB
(xonnenTpanus 50 Mr/am®) ¥ maToOreHHbIe GaKTEPHH.

Temsbl s YCTHOT0 OImpoca 1mo Teme «Tunuynbie MNPOU3BOACTBA H HCTOYHUKH 3arpA3SHCHHU S

MOYB»
1 Kaxoe BnusiHue OKa3bpIBalOT aBapuu U Ype3BbIUaliHbIE CUTYAllMH HA XUMUYECKHUI COCTaB U
CTPYKTypy HOYB?
2 Kaxue TunuyHbie mpou3BOACTBA U HCTOYHUKHU 3arpsi3HEHUS TIOYB Bbl 3HaeTe?
3 Oxapakrepu3yiTe 001IMe MOAX0Ib! K MPEAOTBPAILICHUIO BPETHBIX BEIOPOCOB.
4 Kakue TumoBble TEXHOJNOTUM NPEJOTBpAIICHUS 3arpsi3HEHUs JuTochepsl U ee

pea6I/IJ'II/ITaL[I/II/I BbI MOXCTC Hepe‘-II/ICJII/ITB?

Bonpocsl qis «0amu-onpoca» no reMe « Teopernyeckrue 0CHOBbI OMOXMMHYECKHUX METO/10B
OYHMCTKH OTXOJ0B H PeadMIUTALUH II0YB)
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KakoB cocTaB OMOaKTHBHOTO HJIa M TUICHKH?

Yro takoe cyOcTpaT? UTo Takoe WIOBBIH HHAEKC?

Yto Takoe OMOXMMHUYECKOE OKHCIIEHUE?

Oxapakrepu3yite cTanu OMOXUMHUYECKOTO Pacaga OPraHndecKuX BEUIECTB.
Yewm aHaboaMvecKre MPEeBPaIICHHS OTINYAIOTCA OT KaTaboJInIecKuX?

Uro Takoe GpepMEHTHI U KaKOBa UX POJIb MPOIECCe OMOXUMUIECKOTO OKUCIICHUS?
OT KaKuX MapaMeTpOB 3aBUCUT BEJIMYMHA KOHCTaHTHI Muxasnuca-MeHTeHa?
Kakwue BemiecTBa sSBISIOTCS HHTHOUTOpamMu PepMEHTOB?

OxapakTepu3ynTe CTaANK pa3BUTUS OMOMACChl B OMOPEaKTOpe.

10 Kak ycraHaBIMBAIOT BO3MOXHOCTh  OYHCTKH  MPOMBINUICHHBIX  CTOYHBIX  BOJ
OMOXMMHUYECKHUMHU METOJAMM ?

O©COoONO O~ WN B

Bonpocsl KOHTPOJILHOM Pa0oTHI 0 TeMe «AIPOOHbIE TEXHOJIOTMHU MePepadoTKH 0TX00B U
peaduINTAIMM TOYB C UCIOJIH30BAHNEM HCKYCCTBEHHBIX COOPYKEHUID)

1 Uewm oTiiMuaroTcst a3pOoOHBIE METOIBI OYMCTKU CTOYHBIX BOJ] M IOYB OT aHAIPOOHBIX ?

2 Kakue ¢akTopsl onmpenenstoT CKOpoCTh pOCTa MHUKPOOPTAaHM3MOB M TpoIecca a’poOHOM

OMOXHMUYCCKOM OUHMCTKH?

3 UYrto Ha3pIBarOT a3poTeHKOM? KakoBbI MPUHIIMIIBI €10 PaboThI?

4 [IpuBenuTe mpumMep cXeMbl KOMIIJIEKCHOW OYMCTKU CTOYHBIX BOJI U IMOYB B UCKYCCTBEHHBIX

COOPYKCHHSIX.

5 Kakue TunuyHble HapyIICHUS B TEXHOJIOTMM U JKCIUTyaTallMd a’3pPOTEHKOB BBl MOXKETE

Ha3BaTh?

6 Uem a3pOoTEHKH OTINYAIOTCS OT ONOPUIBTPOB?

7 Urto npeAcTaBisitoT cO00H CEKIIMOHHBIE OKCUTEHKH ?

Bomnpocek! 111 yCTHOT0 onpoca no reMe «A3po0HbIe TEXHOJIOTHHU MepepadoTKU 0TX010B U
peaduIUTAIIMH O0YB B IPHUPOIHBIX YCJIOBHIX»
1 B yem cocrosT npenmMyIiecTBa U HEAOCTATKU TEXHOJIOTUN a3pOOHONM OYMCTKYU B IPUPOIHBIX
YCIIOBUSIX MEPE UCKYCCTBEHHBIMU OUUCTHBIMU COOPYKEHHUSIMU?
2 Uro Ha3bIBaloT nojsiMu opoiueHus? KakoBa TeXHOIOTHs UX dKCILTyaTaluu?
3 YeM 1nosist OpOLICHHsI OTIMYAOTCS OT MoJied pUiIbTparuu?
4 B uem cocTout npuHIMN pabOTHl OMOIOTMYECKUX MPYA0B?
5 Oxapakrepu3yiiTe napamerp akTUBHOW MOBEPXHOCTH OMOJIOTHUECKOTO MPYyAa.
6 OT 4ero 3aBUCHUT U KaK pacCUUTHIBAETCS MPOJOJKUTENBHOCTh NPEOBIBAHNS CTOUHBIX BOJI B
OMoIOrnYecKux npyaax?

Bonpocs! 1J1s1 <YCTHOT0-0MPOCca» MO TeMe «AHAIPOOHBIE TEXHOJIOTHH NepPepadoTKu
OTXO0/J10B M PeadMINTALUH TOYB»

Kak npoBonuTcs mpoBepka 0TX00B Ha OMopaziaraeMocTb?

[lepeuncanre BuaBI aHAYPOOHOTO OPOXKEHUS.

KaxoBbl cTannu metaHorenesa?

Kak mpoBoauTcst 06e3BpexxuBaHue cysib(arcoaepxKaiuix CTOKOB 1 OUB?

Urto Ha3pIBaeTCS METAHTECHKOM?

Kakue ycnoBus omnpenenstor 3pGeKTUBHOCTh aHa3pOOHOT0 OpoKeHUs?

YeM OTIMUAIOTCS pEaKTOPHI CO B3BEIICHHO-CEAMMEHTAIIMOHHON OMOMAacCOii OT peaKTOpPOB
C MIPUKPEIJICHHON Oromaccoii?
8 Kak mpoxomut OmopasnoxeHue HeTH, MECTHIMAOB, (EHOJIOB s OOE3BPEKUBAHUS
OTXOJIOB B IOYBax?

~NoO ok wnN -

Bonpocs! 1151 yeTHOro onpoca no teme «MeTobl nepepadoTKH 0CaKOB U HIJIAMOB)»
[TpuBenuTe Kaaccu(puKaIUO OCAJKOB U IIUIAMOB.
Uem oTiiMyaeTcs rpaBUTALIMOHHBIA METO/] YIIJIOTHEHUSI OCAJKOB OT LIEHTPOOEKHOT0?
B 4em cynHocTh (hoTanioHHOrO MEeTo/1a YIJIOTHEHUS 0CAAKOB?
[IpuBenute mpuMepbl peareHTHbIX U O€3peareHTHBIX METOJ0B KOHIUIIMOHHUPOBAHHUS
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0CaJIKOB.

5 Kak npoBoauTcst 06€3BOKHBaHNE OCAIKOB?
6 Jl1 94ero NpUMEHSIOTCS WIOBBIE IIIOIAAKU -YIIJIOTHUTENIN?
7 Packpolite nonsTue pexynepanuy akTMBHOIO UJla.

Bonpocsl 1uis «0auu-onpoca» no reme «Pexkynepauusi, BTopuyHas nepepadoTrka, XxpaHeHue
U MCI0JIb30BAHUE TBEPABIX 0TXO10B)»

1 Uto Ha3bIBaeTCA peKynepauend TBEpAbIX 0TX010B?

2 Kakune XMMHKO-TeXHOJIOTHYECKHIE CXEMBI TTePepadOTKH TBEPIBIX OTXO0B IPUMEHSIOTCS B
pa3BUTHIX cTpaHax? B pa3BuBarommxcs crpaHax?

3 Uro noapasymeBaet o coboil peayKius 0TXoa0B?

4 Bo3moxHO 511 HW3BJIeueHUE SHEpPruu npu rnepepadorke orxonoB? Ecim ma, To xakum
obpazom?

5 Kakum 06pa3oM mpou3BoaUTCs 3aXOpOHEHHE TBEPABIX OTXO0A0B?

Bomnpocsl 1151 ycTHOT0 onpoca no teme « TexHUKa U TeXHOJIOTHU 00e3BPe:KMBAHUS
TBEPABIX TOKCHYHBIX O0TXO0A0B»

Kaxk mpoucxoaut kancyimpoBaHue TBEPAbIX TOKCUYHBIX OTXOH0B?

JI1st KaKMX TOKCUYHBIX OTXOJ0B NPUMEHSETCS METO/I IEMEHTHUPOBAHUS?

Packpoiite nousitie BUOPOKAaBUTAIIMOHHON IKCTPAKIIUH.

Urto Ha3bIiBatOT neubto Bantokosa?

B uem cyTb Texnonoruu «IIupokcam»?

KakoBbl 0coOeHHOCTH peaOWIMTallUd 3€Melb, MOJABEPIIIUXCS PaJAUOAKTUBHOMY
3apasKeHUI0?
7 Kakue KOHCTpYKIIMM MMEIOT YCTAaHOBKM IO TepepabOTKU TBEPABIX U KUAKUX
pPaIuOaKTUBHBIX OTX0/10B?

OO WN -

TeMblI 1JIs1 yCTHOTO onipoca u pedepaToB no pasaenay «CaHHUTapHOe 3aXOpOHEHHE 0TXO0/I0B 1
KOMILIEKCHBbIE€ TEXHOJIOTHH PeadUIUTAIIMU OB

1 PacckaxxuTe 0 MPUHIMITHATIBLHON CXEME IMOJIUTOHOB ISl 3aXOPOHEHHUS OTXO/I0B.

2 J1J1g 4ero ycTpanBarOTCsl CUCTEMBI JPEHaXka B OCHOBAaHUH MOJIMUTOHA?

3 Jl5is yero mpUMeHsieTcs M Kak YCTpOeHa CHUCTeMa OTKAYyKh U 00e3BPEKMBAHUS Ta30BBIX
SMUCCHI?

4 [IpuBenute mpuUMEp KOMIUIEKCHOM TEXHOJOTMYECKOM CXEMbl MpPeIOTBpAIlCHUS
HOCTYHJIGHI/ISI BpeI[HI)IX 1 TOKCUYHBIX BCIIICCTB B J'II/ITOC(l)epy.

5 Kakue coBpemeHHBIE METOIBI U 00OPYI0BaHHE peabUIUTAIIMH 3€MEIb MPEICTaBISIOTCS

Bawm HanbGonee nepcrneKTUBHBIMU?

IIpuMepHBbI BADHAHT TBOPYECKOI0 3aaHUA
[IpemioxuTe TEXHOJIOTHYECKYIO CXEMY PEaOMIMTAIINK TTOYBBI, B KOTOPYIO MOMATH UOHBI
Meau (KOHIIEHTpaIus 5 MI/KT) U pa3z0aBieHHas cepHasi kucioTa (pH BBITS)KKM TOYBBI paBeH 3).
Jokaxure, 4To npeaoxkeHHas Bamu cxema sSBIS€TCS ONTUMAIBHOM.

Bonpocs! k 3amuTe 1a00paTOpHBIX padoT
«O4YHCTKA CTOYHBIX BOJ METOJAaMHU NPOLEKMBAHUSA U CEAUMEHTALMID)
1 Yro Takoe mpouexuBaHue?
2 715 4eT0 IPUMEHSFOTCS IECKOJIOBKHU ?
3 Haiite kiaccudukamnuio OTCTOMHUKOB.
4 ]J1ns yero npuUMeHsI0TCsl He(pTeTOBYIIKN ?

«CHHKeHHe MYTHOCTH BO/JIbI METOA0M YJIbTPa(UIbTPALMU»
1 Kakue metonpl MeMOpaHHOTO pazeneHus Bol 3Haere?
2 Ha3oBHUTE OCHOBHBIE XapaKTEPUCTHKHU MIPOLECCOB YIbTPAQMIBTPALUU U OOPATHOTO OCMOCA.
3 Kakue tunsl MmemOpan Brl 3Haere?
4 Kaxk paccuutath yAeIbHYIO IPOU3BOAUTEILHOCTE MEMOpPAHBI?
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5 Kak paccuntarh CeIEKTUBHOCTH MEMOpPaHbI?
6 Kak Bnusier Temrieparypa BoJbl Ha CEJIEKTUBHOCTh U MMPOHUIIAEMOCTh MeMOpaH?
7 HazoBuTE 1OCTOMHCTBA M HEJOCTATKH MEMOPaHHBIX METOI0B OYUCTKU BOJIBI.

«O4YHCTKa NPUPOAHBIX H CTOYHBIX BOJ METOI0M KOATYJISLHI)
UYro Takoe koarymnsauusa? Kakos e€ mexanuzm?
Yro Takoe a3eTa-nmoTeHIUaNl U OT YeTO OH 3aBUCUT?
Kakwue ycioBus HEOOXOIUMBI IJIs1 YCIIEITHOTO POBEICHHSI KOATYJIALUHU?
Kaxue peakTuBbI Halie BCEro UCIOJIb3YIOT B KAUECTBE KOAryJIIHTOB U IIOYeMy ?
OT yero 3aBUCHUT CKOPOCTh U MOJIHOTA KOATYyJIsALUU?
Uro takoe drokymsius?
[TpuBenyuTe mpUMEpbl HEOPraHUIECKUX U OPIaHUIYECKUX (PIOKYIISIHTOB.
B 4em paznuuus aud@y3Horo u 30HHOro OCaXKACHUA?
Omnwumure (hazbl 30HHOTO OCAXKICHHS.
0 Kakue TexHONOrHYeCKre napamMeTpsl Nporecca KoaryJsiui MOKHO OLICHUTb, UCIIOJIb3Ys
kpuBble Kuna?

P OO ~NO O WNE

«AucTunnsuus B cucTeMax 0YHCTKH BOAbD)
Chopmynupyiite 3akon Payrsi.
Chopmynupyiite 3akoH [lanbroHa.
Cdopmynupyiite nepsiii 3akoH Konosasona.
B uem cyTh MeTOa TPOCTOM MEPEeroHKH (AUCTUILIALNN)?
Uem (ppakuioHHas neperoHka OTINYaeTcs OT IPOCTOM neperoHku?
[TokaxuTe TMHUS )KUAKOCTU U JIMHUS [1apa Ha AUarpaMMax JaBJIeHUS napa (TeMrepaTyphbl)
OT COCTaBa XKUAKOCTH.

OO WN -

7 KakoBo anmaparypHoe odopmiIeHHEe METOAA AUCTHILIALIH?

8 Kaxkue IMPUCMBbI HUCIIOJB3YIOTCA IJId CHMIXKCHHSA SHEPro3arpar U yBCIWYCHUA CTCIICHU
OYHCTKH BOJBI ITPU MCIIOIB30BAHUN METO/IA TUCTHILIALUH?

9 SBnsiercs M METOA JUCTHILISILUY pecypcocOeperaonum?

«O0e33apaxuBaHue BOAHBIX PACTBOPOB I'MIIOXJIOPUTOM, NOJTY4€HHBIM
3J1eKTPOXHUMHYECKUM METOA0M»

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

2 Kakue peakiiuu jgexaT B OCHOBE AJIEKTPOXUMUYECKOT0 METO/1a MOJyYeHHs PACTBOPOB IS
o0e33apaxxuBaHus?

3 Kakue peakuuu exxar B OCHOBE MeTO/1a 3eKTpodioTanun?

4 KakoBbI MexaHH3MBI BO3/ICHCTBHS ITOIBEPTIIMXCSI DJIEKTPOIIA3Y XJIOPUIAHBIX PACTBOPOB HA
MHUKPOOPIaHU3Mbl?

5 Onummre NTPUHIMITHAIGHBIE KOHCTPYKIIUH AIIEKTPOJIM3EPOB, IpeIHA3HAUYCHHBIX IS
MOJIy4YEeHHUs PACTBOPOB, COJEPKAILINX aKTUBHBIN XJIOD.

6 KakoBbI ycloBHsI M CPOKM XpaHEHUS KaTOJIMTAa U aHOJIUTA XJIOPUIHBIX PACTBOPOB TOCIIE
JIEKTpoJIn3a?

7 JInist Kakux Ieseidl MoMUMO 00e33apaKMBaHMS TPHPOIHBIX BOJ U CTOKOB IPHUMEHSIOTCS

MOJIYUYCHHBIC JJICKTPOXUMHUYCCKUM ITYTCM paCTBOpBI?

«ACOPOLMOHHBIN METO/ YAAJICHUSI OPrAaHMYECKUX IPUMecel U3 BOJAHBIX PAaCTBOPOB»

1 Hanummure ypaBHeHue nu3otepmsl aacopounn Jlenrmiopa. O0bsicHUTe GU3NIECKUI CMBICIT
BXOIAIINX B HET'O BECJIIMYUH.

2 Kak ompenenstooTr koHCTaHThl ypaBHeHus Jlenrmropa? Kakue TepMmoamHamMuuecKue H
TCOMETPHUICCKUC XaPAKTCPUCTHUKU MOKHO PaCCUUTATh, 3HAs OTH KOHCTAHTHI?

3 [Touemy amcopOiust yacTuIl agcopOaTa MPOUCXOIUT HA AKTUBHBIX IIEHTpax?

4 Uewm otnugaeTcst aacopOIus U3 pacTBOPOB OT aJCOPOIIMH Ta30B U MapoB?
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5 Kakue (axToppl BAMSIOT Ha arperaTHOE COCTOSHHUE aJCOPOIMOHHBIX CIOEB MOJEKYII
[TAB?

6 [Mouemy mis ancop6rmu CH3COOH wu3 BogHOro pactBopa B KauecTBe ajcopOeHTa
UCIOJIB3YIOT YroJib?
7 Pacckaxute 00 opueHTaIMM MOJIEKYJ anudaTHUYeCKHX CIUPTOB (WM KHUCJIOT) IIPH

afcopOlMy UX W3 BOJHBIX PAaCTBOPOB HA aKTUBHPOBAHHOM yriie. UeM ompenensieTcs IIoaah
MOJIEKYJIBI B aJICOPOITMOHHOM CJ10€?

«CeJleKTMBHOE U3BJICYEHNSI HOHOB TSKeJbIX METAJJIOB U3 BOJIHBIX PACTBOPOB METO10M
HMOHHOI'0 00MEHAa»

1 Kakoii mpomecc Ha3pIBalOT Xpomarorpaduueckum pazgencHuem? Kakwe Qu3Mko-
XMMHYECKHE MPOLIECCHI JIKAT B OCHOBE 3TOT0 MeToa?

2 Kak xmaccupuuupyror xpomarorpaduyeckue METOAbl 10 MEXaHH3My Ipolecca
pazaeneHus?

3 Kakue napaMeTpbl KOJIMUECTBEHHO OIPENEISAIOT CTENEHb CPOACTBA Pa3/IEseMbIX BEIIECTB
K azam?

4 Kak cBs3ana ¢opma xpomarorpaduyeckoro mukKa ¢ BUAOM H30TEPMBI AACOpOIMH B
YCIIOBUSAX paBHOBECHOU XpoMaTorpapuu?

3) Uro coboif npeacTaBisioT HOHOOOMEHHBIE COPOEHTHI?

6 Kakumu cBolictBamu oHU 00J1agar0T?

7 Uro Takoe BpeMs yJIep>KUBaHUS U KaKue (PaKTOphl BIUSIOT HA €10 BEIUYUHY?

8 Ot xakux (GakTopoB 3aBUCUT 3((EKTUBHOCTh PA3/EICHUS KOMIIOHEHTOB B
XpomaTorpauyeckux KoJoHKax?

«CaHI/ITapHO-XI/IMI/I‘leCKI/Iﬁ AHAJIU3 MOYBLI: OIIPEACIICHUE COACPKAHUA aMMHUaKa,
XJIOPUAOB, HUTPUTOB H HUTPATOB»

1 Uro Takoe nousa? Kakue nokasarenu BXOJSAT B CAHUTAPHO-XUMHUECKUN aHAJIN3 M1OYB?

2 Kakue xummnueckue coOeJMHEHUS SBISIOTCS IOKa3aTeNI MU MUHEpaIu3aluy OpraHuYecKuX
BELIECTB B I10YBE?

3 Kakol xapakTepuCTHKON MOYBBI MOXKET OBITh HaJIM4YME B HeH OOJIBIIOro KoJM4ecTBa
HUTPUTOB?

4 MoHO 1M 1O XMMHYECKOMY COCTaBy IIOYBBI OLICHUTH JIaBHOCTb 3arps3HEHUS €€
oprannueckuMu BeuiectBamu? Ecnu 1a, To kakum odpazom?

5 Yro Takoe CAaHUTAPHO-XUMHUECKUI aHaIN3 MOYB?

6 Hanummre peakiuu, jexamide B OCHOBE (OTOMETPUYECKHX ONPENCICHUNH aMMHaKa,

HUTPATOB W HUTPHUTOB, a4 TAKKEC APIrCHTOMCTPUYCCKOTO OIPCACICHUSA XJIOPUAOB B BOIHBIX
BBITSDDKKaX ITOYB.

7 Kakwue cymniecTByoT mpucrnocoOneHus Juist B3sTUS Mpod mouB?

8 PacckaxuTte, Kak mpoTeKaeT mpoiecc mpooooTdopa MouB.

9 Onummure 0ocoOeHHOCTH IAa0OpPaTOPHOW MOATOTOBKM TOYB K aHajiW3y Ha HUTPATHI,
HUTPUTHI, aMMHUaK, XJIOpHUABI.

10 Onummure npoIecc MoTy4YeHHs] BOJHOM BBITSHKKHU MOYBBI U OCOOCHHOCTH €€ XpaHEHHUSI.

«O0e3BOKHBAHUE U YIJIOTHEHHE 0CAIKOB CTOYHBIX BOX»

1 HazoBuTe ncTouHnku 00pa30BaHUs OCA/IKOB U UX XapaKTEPUCTHUKHU.

2 Kakue xapakTepuCTHUKH OCaJKOB CTOYHBIX BOJ HEOOXOAUMO 3HaTh TpuU BbIOOpE
000pyI0BaHUS TS YIUIOTHEHHS 1 00€3BOKUBAHUS OCAKOB?

3 Kakue cmocoObl KOHTUITMOHUPOBAHUS OCAJIKOB Mepe]l 00€3BOKUBAHUEM BBI 3HAETE?

4 Kaxkue ciocoObI 00€3B0OKUBaHMS 0CAAKOB BaM NU3BECTHEI?

«HM3B1eyeHne HePTENPOAYKTOB U3 MECYAHBIX MOYB METOAOM IKCTPAKIIUI)
1 Uro Ttakoe mouBa? 13 kakux ¢a3 ona coctout?
2 Onummre CymecTBYOIYIO KiacCupUKaIno BUIOB ToYB Poccuu.
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3 Uro npexacrasisieT u3 ceds HeTh?
4 Onwuimure, 9TO MPOUCXOIUT C TOYBOW MPU CHIBHOM HE(PTSAHOM 3arps3HEHUH.
5 Uto Takoe peKyJbTUBALIMS 3€MENb?
6 [lepeuncnnre MeTObI TUKBUAAINN HE(PTAHBIX 3arpsiI3HEHUN TIOYBBI M UX OCOOCHHOCTH.
7 B uewm 3akimioyaercs copOIMOHHBIN METO OUMCTKHU BOJHON BBITSKKH ITOYBBI?
8 [lepeuncnure ucnosb3yembie B paboTe COPOSHTH M X OCOOCHHOCTH.
9 Uro Takoe opraHoJeNTHYECKHUE MTOKA3aTeIl KauecTBa BOIbI?
«JaekTpoxumMudeckas koppexkuusi pH n ouncTka mo4B 0T CoJIel TAKEIbIX METALIOBY»
1 Onummre OCHOBHBIC NPHUHIMIIBI MEKTPOXMUMUYECKOH OYMCTKH BOJHBIX PAcTBOPOB H
MOYB.
2 Yro Takoe aHOX U KaTo?
3 Chopmynupyiite 3akorbl OMa.
4 [lepeuncnntTe OCHOBHBIE COCTABISIONIME TMAACHHs MOTEHIMATIa JJICKTPUUYECKOW ILenu
AIEKTPOXUMHYECKOIN YCTaHOBKH.
5 Kak omnpenenstor Ko3QpPUIIUESHT MOJIE3HOTO JSHCTBHSI U BBIXOJ 110 TOKY.
6 Kakue KOHCTpYKUIHMOHHBIE MapaMmeTphbl DIEKTPOXUMHUYECKOW CHCTEMBbI BIHSIOT Ha
3¢ (HEeKTHBHOCTH TPOIECCa OUUCTKH?

7 B uem cxo0/1cTBO U pa3inyuue IeKTPOXUMUYECKON OUMCTKU KUAKOCTEH U MOYB?
3ayeTHO-IK3aMeHALMOHHbIE MATEePUAJIBI VISl IPOMEKYTOUHOI aTTecTaluu
(3x3aMeH/3a4eT)

Bomnpocsl k 3k3amMeny:
1. O6nacT UcIoNb30BaHUs BOJABI B TexHOC(epe. TeHneHnn nu3MeHeHHsI KauecTBa BOJbI B
pe3yJIbTaTe aHTPOIOT€HHBIX BO3JAECHCTBUI HA OKPYKAIOLIYIO CPELY.
2. Knaccudukanus BemecTs — 3arpsa3HUTeNEi BOAbI U METO/IbI MX U3BJIeYEHHUS (110 (ha30BOMY
COCTOSIHUIO U XUMUYECKOMY COCTaBY).
3. bezoTxoaubie u pecypcocOeperaroiiie TeXHOIOTUHU UCTIOIb30BaHUS BOJIbI B TEXHOChEpE.
Konmernust 6€30TXOAHOTO MpOM3BOACTBA. [IpHHIMIIBI COBEPIICHCTBOBAHHS CYIIECTBYIOIINX
POM3BOJICTB.
4. be3orxoaHbie u pecypcocOeperaroine TeEXHOJIOTUN UCTI0Ib30BaHMs BOJIbI B TEXHOC(hEpE.
TumnoBsle cxeMbl OpraHU3aUK TPOU3BOICTBEHHBIX IPOIIECCOB.
S. Baxneimye TUNOBBIE 3KO3ALIUTHBIE NPOLECCH. TEXHOIOTMYECKHe, 3KOJIOTMYECKUE U
HKOHOMHUECKHE MPUHLIUIBL. CTaguu pa3paboTKU MPOLIECCOB OUUCTKH.
6. OcHOBHBIE 3aKOHOMEPHOCTH Mpolecca (uiIbTpoBaHUS BOAHBIX cpei. lloBepxHOocTHOE
¢bubTpOBaHME.
7. OcHOBHBIE 3aKOHOMEPHOCTH Tpoliecca (GUIBTPOBAaHUS BOAHBIX cpea. OuiabTpoBaHuE B
cIoe.
8. AnmaparypHoe odopmiieHHe Tpoliecca (GUIBTpOBaHUS BOJHBIX Cpel. MeieHHbIe
(GUIBTPBIL.
9. AnmaparypHoe odopmiieHrne mporecca (UIbTpoBaHUS BOAHBIX cpel. CKOpPOCTHBIE
(GWIBTPHI HEMPEPBIBHOTO U EPUOUUECKOTO JeHCTBUS. DIIEKTPOMarHuTHbIE (QUIBTPHI.
10. XHWMHMYECKUE METOJIbI OYMCTKH BOJBI. HelTpanu3anus KuciapMU ra3am.
11.  Xumuyeckue METOAbl OYHUCTKU BOJbL. BbineneHue kanplusg M Maraus. TepMmudeckue
MeToabl. M3BecTkoBaHueE.
12. Xumuyeckue MeTOJbl OYMCTKM BoAbl. Haumbonee pacmpocTpaHEHHBIE OKHCIHUTEINH.
[Tpunuumn u o6nactu npuMeHeHus: Metoa. OKUCIIEHNE XJIOPOM.
13. Xwumwuyeckue METOIbl OUMCTKH BOJIbl. OKHCICHHE KUCIOPOIOM 1 030HOM. [IpenmyiiecTBa
Y HEJIOCTATKH.
14. dusnuecKkue MeTOJbl JOCTHXKeHHs OakrepuuuaHoro s¢dexra. [IpuHIMOBL AelicTBuUS.

AmnmnaparypHoe oopmiieHue.
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15. OuncTKa CTOYHBIX BOJ METOJIOM BOCCTAHOBIICHHUS (00€3BPEKUBAHUE COSAUHEHUN PTYTH,
MBIIIBSKA, XPOMa).

16.  Craguu mporecca KOoaryJssiuu: pacTBOPEHUE KOAryJsHTOB, JO3UPOBAHUE U CMEIICHHE
peareHToOB CO CTOYHOH BOJOW; XJIOMbeoOpa3oBaHWE M OCAXKICHHE XJIONMbEB. DaKTOpHI,
OTIpeeIISIONINEe CKOPOCTh KOAryJISIUH.

17. Tepmuueckue METOAbl OYMCTKH CTOYHBIX BOA. Merton aucTwuisinuu. Teopernyeckue
OCHOBBI U anmnapaTypHoe 0(popMIIEHUE METO/a.

18.  ®dnoranuoHHBIE METOJBI OYUCTKH CTOYHBIX BOA. TeopeTHuecKkue OCHOBBI METOJa.
OO6nactu ero NpUMeHEHUs..

19.  ®noranuoHHBIE METOABI OYHCTKM CTOYHBIX BOJA. AmmapaTypHoe odopMieHue.
I'paBuranmonnas ¢uoranus. [lennas ¢aorauus. Hanopuas guoranus.

20. Hcnonb3oBanue (GproTaMOHHBIX METOJIOB JUIA pa3/ieieHuss HeTu 1 BOIBI.

21.  OcCHOBHBIE XMMHYECKHE KOAryJIsHThI. [[pUHIMIIHATBHBIE CXEMBI TUIIOBOI'O 000y 1OBaHHUS.
Pacuer 103 KoarynsHTOB.

22.  MexanusMm BozaeiicTBUs GuIOKyIsHTOB. Heopranuyeckue u opraHuueckue (paoKyssiHThI.
23. Meroapl o0e33apakuBaHus CTOYHBIX BOX. [lomydeHwe peareHTOB, 00OpYyJIOBaHUE,
croco0bl HUHTEHCU(HUKALMU ITpoLiecca.

24.  DruexTpoxuMHUecKue rnporecchl. [IpuHInMnranpHas cxema 3JIeKTPOXUMUYECKON sUeHKH.
Peakiuu, npoTekaroye Ha 3JeKTpoax.

25.  Teoperndeckne OCHOBBI IJIEKTPOXMMHUYECKUX IPOIECCOB OYUCTKH M 00€3BpEKMBAHUS
pPacTBOPOB.

26.  AHOJHOE OKHCJICHHE M KaTOJTHOE BOCCTAHOBJICHHE TOKCUYHBIX IPUMECEH.

27.  DJEKTPOXUMHUYECKOE yMATYE€HUE BOIbI.

28.  DIEKTPOXUMHYECKAs KOATYIISLIHS.

29.  DrexTpoxuMHuecKoe 00e33apakuBaHUe IPUPOTHBIX U CTOUHBIX BOJ.

30.  Dnekrpodorarusi.

31. HonHbIii 00MEH: IPUHIIUIIBI HOHHOTO 00MEHA, CEJICKTUBHOCTD, CTAJIUU HOHHOT'O OOMEHa,
CKOpPOCTh MOHHOT'O OOMEHa.

32.  OcHOBHBIE TUIIBI MOHOOOMEHHBIX MaTEpUAJIOB, NPEAbABISEMble K HUM TpeOOBaHUS U
METO/IBI pereHepaIu.

33.  CrpoeHue 1 CBOMCTBa (XMMHYECKHH cOCTaB, 0OMeHHast EMKOCTb, TEPMOCTOUKOCTb U JIp.)
HEOPraHMYECKUX MOHOOOMEHHBIX MaTEepPHAIOB (1I€OJIUTHI).

34.  IIpuMeHeHME LEOIUTOB B CUCTEMAX 3AIUTHI CPE/Ibl OOUTAHMS.

35. CrtpoeHue u CBOICTBa OPraHMYeCKUX MOHOOOMEHHBIX MaTepHasioB (OOMEHHasl eMKOCTb,
Ha0yXaeMOCTb, aACOPOIIHSL, HIEKTPOIPOBOTHOCTD).

36. O6menHas eMKOCTh. [IpuHIUMIBI U CIOCOOBI pereHepariss HOHOOOMEHHBIX KOJIOH.

37.  YMmaryeHue MNPUPOAHBIX M CTOYHBIX BOJ, YAaJ€HHUE COJIeH TKENBIX METAIJIOB C
UCTIOJI30BaHUEM HOHOOOMEHHBIX METOJIOB. JIOCTOMHCTBA U HEIOCTATKH METO/IA.

38.  VYpaneHue M CeNEKTUBHOE H3BJICUCHHME COJIEH TSDKENBIX METAJIOB METOJAOM HMOHHOIO
oOmeHa. J[oCTOMHCTBA ¥ HEJJOCTATKH METO/Ia.

39. MemOpanHble M KOMOMHHMpPOBAHHBIE METOJbl TMEpepabOTKU CTOYHBIX BoJ. Mx

JTOCTOMHCTBA ¥ HEJOCTATKH.
40. Kakue mpoOMBINUICHHBIE aBapvHM W UYpe3BbIUaliHbIe CUTyallud Hanboliee XapaKTepHBI IS
Poccun?

41. KakoBbIM MOeT OBITh BIHMSHHE IPOU3BOJCTBEHHBIX aBapUil M YPE3BBIYANHBIX CUTYAIIH
Ha XMMHYECKHUI COCTaB U CTPYKTYPYy MOYB?

42. OxapakTepu3yiTe THMUYHbIE TPOU3BOCTBA U UCTOUYHUKH 3arpsI3HEHUS [10YB.

43, Kaxkwe obmre moaxoas! K MpeoTBPAIICHUIO BPEIHBIX BEIOPOCOB BaMm n3BecTHBI?

44, CyI1ecTBYIOT JIM TUIIOBBIE TEXHOJIOTHH MPEJOTBPAIICHUS 3arPA3HEHUSI TUTOC(EPHI U €
peabwmtanyn?

45. KakoB coctaB OuoakTuBHOTO Wia U TwieHkH? Uto Takoe cyoctpar? UTo Takoe HIIOBBIiA
HHIEKC?
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46. Uro Takoe Omoxummueckoe okucieHue? OxapakTepuzyhuTe CTaauu OMOXUMHUYECKOTO
pacmajia OpraHMYeCKUX BEIIECTB.

47. Yewm aHaboIM4eCKHe IPEBPAIICHHS OTINYAIOTCSA OT KaTaboJInIecKuX?

48. Uro Takoe pepMEHTHI U KaKOBa UX POJIb MPOLECCe OMOXUMUYECKOTO OKUCICHUS ?

49. OT KakuX napaMeTpoB 3aBUCUT BEIMYMHA KOHCTaHThl Muxasnuca-Menrena? Kak u nis
4ero OnpeessitoT KOHCTaHTy Muxasnuca-MeHnTena?

50. Kaxkwue BemnectBa nmopbimaioT 3¢ HEKTUBHOCTH (EPMEHTOB U KaK OHU Ha3bIBatoTcs? Kakue
BEIIIECTBA SIBJISIIOTCS HHTHOUTOpamMu (hepMeHTOB?

51. Kaxkue hepMeHTHI (1 MOYeMy) Ha3bIBAIOT Al TUBHBIMU ?

52. OxapakTepu3yite CTauu pa3BUTHA OMOMacChl B OMOpeakTope.

53. Kakue ypaBHeHHsI XapaKTepU3yIOT IPUPOCT OMOMACChI?

54. Knaccudumnupyiite rpynibl TPOMBIIIICHHBIX BOJI 0 OMOXUMHYECKOMY ¥ XHMHUYECKOMY
MOKa3aTeio.

55. Kak ycTaHaBIMBAalOT BO3MOXHOCTh OYHCTKH TPOMBIIUICHHBIX CTOYHBIX BOJ
OMOXMMHYECKHUMH METO1aMu?

56. ChopmynupyiTe CYyIIHOCTH a3pOOHOTO METO/Ia OUUCTKH.

57. Kakumu dakropamu (1 mouemy) ompeaesnseTcsi CKOpocTh Mpoliecca adpoOHONH OYHCTKH?
Kak Bimsier Temnepatypa Ha mporecc adpoOoHOro OposkeHus?

58. [Touemy B ouMIIaeMBIX OMOXMMHYECKHMMH METOAAMH CTOYHBIX BOJAX KOHTPOJIUPYIOT
coJziepkanue azora u gpocdopa?

59. YeMm mois opolleHus OTIWYaroTcs OT mnojed ¢unbrpanuu? KakoBa TexHOIOTHS

AKCIUTyaTaluu nojiedl opomeHuss? Yro Takoe IMIIOMIA[b HAMOpPaXUBaHHUS M KOrjga €€ CTOUT
YUYHUTBIBATH?

60. Uro Takoe Ouosornyeckue npyapi? Kak u korjga ux sKCIuryaTUpyoT?

61. Yro Takoe a’pOTIHK U Kakue mpouecchl B HEM nporekaror? [To kakum npu3Hakam U Kak
KJIacCU(DUIUPYIOT adPOTIHKU?

62. Kakoe o6opynoBaHuE BXOJUT B COCTaB YCTAHOBKH 1 aHa3poOHOit ounctku? [louemy (u
KaK) a3pOTIHKH KOMOMHHUPYIOT C OTCTOMHUKAaMH (OCBETIIMTEISIMU) M (prroTaTopamu’?

63. OxapakTepu3yiTe OCHOBHbIE MEXAaHHU3Mbl HApyLICHHs TEXHOJOIMM M 3KCIUTyaTalluu
A’POTIHKOB, a TAKIKE MEPHI IO UX YCTPAHEHHUIO.

64. Kakue ¢paktops! (1 mouemy) BIUSIOT Ha 3PPEKTUBHOCTh OUUCTKH B OMODMIBTpax?

65. Uewm BbICOKOHArpyxaemble OMO(UIBTPHI OTIIMYAIOTCS OT KaleIbHBIX?

66. [Tepeuncnure OCHOBHBIE HapyIIEHUS MpPU SKCILTyaTaluu OMO(UIBTPOB M MEpHI MO UX
YCTPaHEHHUIO.

67. YeMm aHa’pOOHBIE METOb! OYMCTKU OTIAMYAOTCS OT a3POOHBIX?

68. Kak ocymecTBIsItoT MpoBEpKy OTXO0I0B Ha OMOpa3IaraeMocTh aHa3POOHBIMU METOIaMH?
69. KakoBbl OCHOBHBIE CTaAMN aHAIPOOHOTO OpOoXKEeHUs?

70. [lepeuncnure oOCHOBHBIE (aKTOPBI, omnpeaensomue 3PpEGHEeKTUBHOCT aHAYPOOHOTO

Opoxxenus. Ilouemy nporecc aHa3poOHOro OpOXKEHUsI CTOUHBIX BOJ, KaKk MPaBUJIO, BEAYT B JIBE
cTyneHu?

71. Yem OuopeakTopbl MEPBOIO TOKOJIEHUS OTJIUYAIOTCS OT OHOPEaKTOpOB BTOPOTO
MOKOJIEHUs?

72. Kak ocymiecTBIsIFOT COBMECTHYIO OYUCTKY OBITOBBIX M CTOYHBIX BOA?

73. Kakue TpeboBanus NpeIbsaBIsSIOT K CTOKaM, OUHUIAeMbIM OMOXUMHUYECKUMH METO1aMu ?
74. Kakue napamerpsl (1 oueMy) XxapakTepusyroT OHoocaaku?

75. OxapakTepu3yiuTe METOAbl U TEXHUYECKUE PEIICHUs, MPUMEHSIEMbIE IS YIUIOTHEHUS
uia.

76. Jnst gero Hy»KHA CTAOMIIM3AIUS OCAJKOB U KaK €€ OCYIIECTBIISIOT?

77. [loueMy u Kak OCYIIECTBISAIOT KOHAMIIMOHMpPOBAHUE OCaaKOB? (OxapakTepuszyure
Oe3peareHTHbIE METObl KOHAUIIMOHUPOBAHUS OCAIKOB.

78. YeM MIIOBBIE IUIOMIAKN OTIUYAIOTCS OT IUIOMIAOK-YIIOTHUTENIEH ?

79. OxapakTepu3yiTe TOCTOMHCTBA W HEIOCTaTKHA, KOHCTPYKIIMOHHBIE OCOOCHHOCTH
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PaclbUIMTEIBHBIX CYIINJIOK U ONITUMAJIBHBIC YCIIOBUA UX SKCIITyaTaluu.

80. OxapakTepu3yiTe JOCTOMHCTBA U HEIOCTaTKH, KOHCTPYKIMOHHBIE OCOOECHHOCTH
CYIIWJIOK C BPALIAIOMIMMCS 6apabaHOM M ONTHMANbHBIC YCIOBHS UX 3KCIUTyaTaIHH.

81. UTo Takoe «CYIIMIBHBIN aInmapaT B3BEIICHHOTO CJIOS C HHEPTHBIM HOCUTEIEM»?

82. [IpuBenuTe NpUMepHI peKynepanuy aKTUBHOTO HIIa.

83. N310%HUTE CYITHOCTh METOJIa SKCTPArHPOBAHUSI.

84. KakoBa cymmuocte wMeronma kpuctammmsanuu? Kak —ycrpoeHo oGopypoBanue,
IpUMEHSeMOe JUIsI KOHIEHTPUPOBAHUS BEIIECTB METOJIOM KPUCTATU3ALIUH?

85. B wem cytep Meroma mpocTtoii meperonku (muctmnnsinunu)? KakoBo ammapartypHoe
oopMIICHHE METOIa TUCTUILISALINN?

86. Kakne mpueMsl MCHONB3YIOTCS U CHIDKEHHS SHEPro3arparT W yBEJIHYCHHUS CTEICHH
OYHUCTKH BOJIBI TPH UCTOJNIB30BAHUM METOAA JUCTHUIALMU? SIBISETCS M METOA AUCTHILISINNA
pecypcocOeperaromumm?

87. Uro Takoe TIIO? Yem onu otinnyarorcs ot ThO?

88. [lepeuncnuTe OCHOBHBIE OIEpalMy NepepabOTKU TBEPABIX OTXOJOB, 00ECIICUNBAIOIINE
YCTOMYMBOE pa3BUTHE OOIIECTBA.

89. B dWem cxomcTBO W pa3iauyMe CXeM IepepabOTKH TBEPIABIX OTXOAOB B Pa3BUTHIX H
pa3BHUBAIOIIMXCS CTpaHax?

90. B dem pa3HuIa MEXIy KOHTPOIUPYEMOW U HEKOHTPOIUPYEMOI IMHCCHEN OTX010B?

91. OxapakTepu3yiiTe METO/ KarcyaupoBaHus. YUeM MeTo I KarncyIupOBaHUSI OTIMYACTCS OT
METO/1a IEMEHTHPOBAHUS?

92. UTto Takoe SHEepreTH4eCKHUil MOTEHIMA OTXOJ0B U KaK €ro UCIOJIb3YIOT?

93. B 1em cyTp Merona nuposmsa TBepIbIX 0TX010B? KakoBo ammapatypHoe odopmiieHue
MeTo/a MUpoan3a’?

94. [leun BaniokoBa. B yem ocHOBHOe oTnmume meyeld BaHrokoBa u 00opynoBaHWUS,

npeIHa3HauYeHHOTO JUIs Tuposn3a? da3el KAKOTO COCTaBa 00PA3YIOTCS MPHU MePepadOTKE TBEPIBIX
0TX0/0B B nieuax BanrokoBa? ['e u kak ux nepepadaThiBaroT?

95. Oxapakrepusyiite MeTo1 nepepaboTKu TBEpAbIX 0TX0/10B «IInpokcamy.

96. B uem 3axitouaercs U Kak peaqu3yercs NIPpUHLIUI 0€30TXOAHOCTH epepaboTKU OTX010B?
97. B uem ocobeHHOCTH NepepadOTKH TBEPABIX PaAHOAKTUBHBIX OTX0/10B?

98. Yo Takoe «CaHUTApHOE 3aXOPOHEHHUE OTXON0B»? UeM OHO OTIMYaeTcs OT MPoUuX?

99. Kakue KOHCTPYKIIMOHHBIE 3JIEMEHTHI SIBJISIFOTCSI HEOOXOAMMOM COCTaBIISIONICH MOIUTrOHA

JUISl CAHUTAPHOT'O 3aXOPOHEHHSI OTXO0JI0B?

100. Ilouemy B coCcTaB yCTaHOBOK JIJISl TEPMOIIEPEPAOOTKH TBEPIBIX OTXOOB BXOJAT CyXHe U
MOKpBI€ AJIEKTPOPUIBTPHI?

101.  Kakue KOMIUIEKCHBIE TEXHOJIOTUYECKHE CXEMBI MPEIOTBPAIICHUS TOCTYTUICHUS BPETHBIX
U TOKCHUYHBIX BelIeCTB B IuTOCc(hepy Bam usBecTHbI?

102.  Kakme coBpeMeHHBIE METOJIbI 1 000PYIOBAHNE PEAOMIIUTAIINN 3eMENb MPEICTABISIOTCS
Bam Hanbonee nepcneKTUBHBIMU?

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUst

Onenka Kputepuu orieHMBaHUsI 110 SK3aMEHY
OLICHKY «OTJHMYHO)» 3acCly’)KHBA€T CTYJIEHT, OCBOMBLIMI 3HaHMS, YMEHUS,
Beicoknii KOMIIETEHIIMM U TEOpeTHYecKUil Martepuan 0e3 mpoOesoB; BBITOJHUBIIUI
YPOBEHB «5» BCE 3aJaHMs, NPEIYyCMOTPEHHBIE Y4YEOHBIM IUJITAHOM Ha BBICOKOM
(oTIMYHO) KaueCTBEHHOM ypOBHE;, TMPAaKTHUYECKHE HABBIKM TMPO(HeCcCHOHATHFHOTO

IPUMEHEHHs OCBOSHHBIX 3HAaHUH c(hOpMUPOBAHBI

OILICHKY «XO0pomo» 3acCllyXMBa€T CTYACHT, MNPAKTHYCCKU IIOJTHOCTBIO

Cpenauni N o
OI];CJII-IB s OCBOMBIIUHN 3HAHUS, YMEHUS, KOMIIETCHIIMM U TEOPETUYECKHIN MaTepuall,
y?xopomo) y4eOHbIe 3aJaHUs HE OTICHEHBI MAKCUMAIHHBIM YHCJIOM 0aJIJIOB, B OCHOBHOM

C(I)OpMHpOBaJ'I MPAKTUYCCKNEC HABBIKN
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OLICHKY «YAOBJETBOPUTECJIBHO» 3aClIyXHUBA€T CTYACHT, YaCTUYHO C

[Toporosbrii s v

OBEHD 3% npo0OenaMy OCBOMBINMI 3HAHHMS, YMEHUS, KOMIIETEHIIMH U TE€OPETUYECCKUM
(y§OBHeTBO HT MaTepuan, MHOTHE ydeOHbIe 3aJaHds JIMOO HE BBHIMOIHWI, JTUOO OHU
Y eano)p OLEHEHBI YMCIOM OalnoB ONM3KMM K MHHHMAJbHOMY, HEKOTOPBIE

PAaKTUYECKHE HAaBBIKU HE CHOPMUPOBAHBI

MuHUMaIbEHBIN OLICHKY «HEYAOBJCTBOPUTEC/IBbHO0» 3aClly>KUBACT CTYACHT, HEC OCBOUBIIHI

YPOBEHB «2» 3HAHUS, YMCHHS, KOMIICTCHIIMM W TEOPETHUYECKH Marepuas, ydeOHbIC
(HEYZIOBJICTBOp | 3aJaHUs HE BBIIOJHUII, IPAKTHYESCKUE HABBIKK HE C(HOPMHUPOBAHBI
WUTEIIbHO)

Kpurtepun oneHuBanus mo 3avery:

K cmaue 3auera qomyckaroTcs CTYACHTHI, CIaBUINE BCE TaOOpaTOpHBIE pabOTHI.

«3a4YTEHO»: CTYACHT BJaJIeeT TEOPETUUECKUMH 3HAHUSIMH IO JAaHHOMY pas3feiy, 3HaeT
OCHOBHOH TIpOrpaMMHBI Marepuall B 00bEME, HEOOXOIUMOM ISl JalbHEWIed yd€Onl u
npencTosiei paboTel Mo Mpodeccuu, AOMYCKAeT HE3HAYUTENIbHbIE OIIMOKHU; CTYACHT yMeeT
MPABHIIBHO OOBSICHATH MaTepuall, WLTIOCTPUPYS €ro MPUMEpPaMHu, CIIPABISICTCS C BBITOJIHCHUEM
3aJJaHuH, IPeyCMOTPEHHBIX TPOrPAMMOii, 3HAKOM C OCHOBHOM JIUTEPATypPOil, pEeKOMEHT0BaHHOMN
IIPOrpamMMoi.

«He 3a4YTeHO»: MaTephall He YCBOGH WM YCBOEH YaCTHYHO, CTYACHT 3aTpyAHsETCS
MIPUBECTH MIPUMEPHI, UMEET JOBOJIBHO OTPaHHUYEHHBIA 00bEM 3HAHUH IPOrPaMMHOTO MaTepHala,
JOTTYCKaeT MPUHIUITHAIbHBIE OIIHMOKH B BBIITOJIHEHUU MPEAYCMOTPEHHBIX MPOrpaMMOii 3a/ITaHUM.

Kpurepun ouenuBanus pegeparos

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TPeOOBaHMS K HAIKMCAHUIO U 3aluTe pedeparta:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTyalbHOCTb, CAEJIAH KPAaTKUN aHAIMU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha pacCMaTpHUBAEMYIO MPOOJEeMYy U JIOTUYHO M3JI0KE€Ha COOCTBEHHAas MO3UIUS,
c(OpMyYIHpPOBAaHBl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEPXKAH OOBEM, COOIIOICHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIEHHIO, JaHbl NPAaBUIbHBIE OTBETHl Ha JOINOJIHUTENIbHBIE
BOIIPOCBHI.

O1eHKa «XOpOLI0» — OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3aliuTe BINOJHEHBI, HO
IIPU ATOM JIOMYIIEHBI HEIOUEThl. B 4acTHOCTH, HMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHaa;
OTCYTCTBYET JIOTHYECKasl IOCIIE0BAaTENIbHOCTh B CYX/IEHUSAX; HE BblJIEpkaH o0beM pedepara;
MMEIOTCS YIyIIEeHUs B 0QOpMIIEHUH; Ha IONOJHUTENIbHbBIE BOIIPOCHI IIPH 3aLIUTE JaHbl HETIOJIHbIE
OTBETBHI.

OrneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUM
K pedepupoBaHuio. B yacTHOCTH, TeMa OCBElIE€HA JIMIIb YAaCTUYHO; JIOMYIIEHbl (haKTHUYeCKHe
OIIMOKK B COJEp)KaHUU pedepaTa WM IMPHU OTBETE HA JOMOJIHUTEIbHBIE BONPOCHI; BO BpPEMs
3aIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJETBOPUTEJbLHO» — TeMa pedepara He packpbiTa, OOHApY>KHUBAaETCS
CYLIECTBEHHOE HETIOHUMAaHUE MPOOIIEMBI.

Kpurepun nndppepennuposannoii oneHku pegepara

Kpurepuu onenku MaxkcuMmaibHasi OlleHKa B bayuiax
JIOTMYHOCTD U3JI0KEHHUS 3
PackpeiTue Tembl 3
Hcnonp3oBaHue mupokoi nHGOpMalMOHHON Oa3bl 3
Hanuume coOCTBEHHBIX BBIBOAOB, 0000IIECHMI, 3

KPUTHYCCKOT'O aHaJIn3a

Co0broieHue npaBuil IUTHPOBAHHUS 2
[IpaBmiibHOCTH OhOpMIIEHHS 1
Hroro: 15
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13-15 0amoB — OTJIMYHO;
10-12 6anoB — xoporo;
8-9 6aiIoB - yI0BIETBOPUTEIHHO;
0 GayIOB — HEYTOBJIIETBOPHUTEIHHO.
Kpurtepuu oneHnBanus pe3yJbTaTOB YCTHOTO ONPoOCa

OneHka «xopowto» CTAaBUTCS, €CIU CTYICHT JaeT OTBET, YJOBJICTBOPSIONINI TEM Ke
TpeOOBaHUSAM, YTO W ISl OLICHKU «OTJIUYHO», HO JOMyCKaeT 1—2 OmMOKH, KOTOpBIE CaM XKe
UCTIPABIISET, 1 1—2 HemodeTa B MOCIEI0BATEIIBHOCTH H SI3bIKOBOM O(DOPMIIEHUH M31aragMoro.

O1neHKa «y0061emeopumesibHo0» CTABUTCS, €CIM CTYIEHT OOHApy)XMBaeT 3HAHHE U
MMOHMMAaHUE OCHOBHBIX TIOJIOKEHUH TaHHOW TEMbI, HOT U3JIaraeT MaTepuas HeTOHO U IOy CKaeT
HETOYHOCTH B ONPECIICHUH MTOHITUH WK (POPMYITHUPOBKE PABUIT;, HE YMEET JJOCTATOYHO TITyOOKO
U JIOKa3aTeIhbHO 00OCHOBATh CBOM CYXKICHHS M MPUBECTH CBOU MPHUMEPHI, U3JIaraeT Marepual
HETOCJICZI0BATENILHO U JIOIYCKAET OIIUOKH B SI3HIKOBOM O(DOPMIICHUH H3JIaraeMoro.

OneHka «Heyooe1emeopumenbHo» CTaBUTCS, €CIIM CTYJICHT OOHAapYy>KMBAeT HE3HAHUE
OONBIICH YacTH COOTBETCTBYIOIIETO BOIPOCA, JOMYyCKaeT OMUOKH B (POpMyJIHpOBKE
OTIpE/ICIICHUH M TIPAaBHJI, WCKAXKAIONIME WX CMBICT, OCCIIOPSIOYHO W HEYBEPEHHO H3JIaraet
matepuan. OneHka «2» OTMeYaeT TaKue HEJOCTaTKU B IOATOTOBKE, KOTOPBIC SIBISIOTCS
CEPbE3HBIM MPEMSATCTBHEM K YCIICITHOMY OBJIAJICHUIO TIOCIICAYIONTUM MATCPUAIIOM.

Kpurtepun oneHuBanus TBOpYECKUX padoT

O1eHKa «omauuHo» BHICTABISETCS CTYIECHTY, €CIIM B TBOpUYECKOH padoTe npescTaBiieHa
coOCTBEHHass TOYKa 3peHHUs (MO3MLMsA, OTHOIIEHUE, CBOsS uies); IpoliemMa pacKpbITa
UHTEPECHBIM, HEOOBIYHBIM CHOCOOOM, MPHU 3TOM CTYAEHT MOXET TEOPETHYECKH OO0OCHOBATh
CBSI3H, SIBJICHUS, apTyMEHTHPOBATh CBOE MHEHHE C ONOPOH Ha (DaKThI WM JTMYHBIN OIIBIT.

O1eHKa «xopouio» BBICTABISIETCS CTYIEHTY, €CIM B TBOPUECKOM paboTe mpejcTaBiieHa
COOCTBEHHAasi TOYKa 3peHus (IO3MLHMSA, OTHOILEHHE, CBOsA Hjes); mpolieMa J10CTaTOYHO
MHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, HO MpU 3TOM CTYAEHT HE B IOJHOM Mepe MOMKET
TEOpPETUYECKH 0OOCHOBATh CBSI3H, SBJICHUS, apIyMEHTUPOBATh CBOE MHEHHE C OMOPOH Ha (PaKThl
VI JIMYHBII ONBIT.

OrneHka «yooenemeopumenvno» BBICTABISETCS CTYJEHTY, €CIM B TBOpPYECKOH ¢opme
IpEJICTaBICHa TOYKA 3peHUsl (NMO3MIMS, OTHOILEHUE, HAes) KaKoro-inbo y4eHOro, MpakKTHKa;
CTYACHT JIeJaeT MONBITKY TEOPETUYECKH OOOCHOBATh CBS3U, SIBICHUS, apryMEHTHPOBATH CBOE
MHEHHE C OMOPOi Ha (aKThl WU JIMYHBIN OIBIT

O1neHka «HeyooenemeopumenbHo) BBHICTABIAETCS CTYAEHTY, €ciii paboTa BBHINOJIHEHA
(dbopManbHO, OOJIBIIIAst YACTh BBIIOJHEHA HE IO TEME, HE IIPEJICTaBIeHa COOCTBEHHAs TOUKA 3pEHUS
(TIO3U1IMsL, OTHOIIEHHUE) IPH PACKPBITHUH MPOOJIEMBI; apIyMEHTAIUs CBOETO MHEHUS Cl1abo CBsA3aHa
C PacKpBITHEM MPOOJIEMBI WK paboTa HE CllaHa.

Kputepun oneHuBaHusI pe3yJIbTaTOB OBICTPOI0 MMCHbMEHHOTO ONPOCca («OIHII-0MPOC»):
Kaxxnomy cTyneHTy BbIAaeTCsi CBOM COOCTBEHHBIM, Y3KO CHOPMYIUPOBAHHBIA BOIPOC.
OTBer nOKEeH OBITh YETKMM M KpPaTKUM, COJEp)KallMM BCE OCHOBHBIE XapaKTEPUCTUKU
OIMCHIBAEMOTO MOHATHS, UHCTUTYTA, KATETOPUHU.
Ixana oneHUBaHUA:
«OTJIHMYHO» - BOIPOC PACKPHIT IMOJHOCTbIO, TOYHO OOO3HAUEHBl OCHOBHBIE TOHATUS U
XapaKTEpUCTHUKU 110 TEME.
«Xopo10» - BOIPOC PaCKPbIT, OJHAKO HET MOJHOIO OMHUCAHUS BCEX HEOOXOAUMBIX FJIEMEHTOB.
«Y10BJIETBOPUTEJIBHO» - BOIIPOC PACKPHIT HE MOJHO, MPUCYTCTBYIOT TPyOble OMIMOKH, OJJHAKO
€CTh HEKOTOPOE MOHUMAaHUE PACKPhIBAEMbIX MOHATHI.
«HeynoB1eTBOPpHUTEIBLHO» - OTBET HA BONPOC OTCYTCTBYET WJIM B LIEJIOM HE BEPEH.

Kpurepun onenuBanus 1adopaTopHbix pador
«5» (OTIIMYHO, 3aYTEHO): BHIMOJIHEHBI BCE 3aJaHUs JJa0OPaTOPHOM PabOTHI, CTYIEHT YETKO

u 6e3 oOOK OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
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«4» (XOpoIIo, 3a4TEHO): BBIMOJHEHBI BCE 3aJaHHsS JIa0OpaTOpHOW pPabOTHI, CTYACHT
OTBCTUJI Ha BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCYAHUSIMU.

«3» (yIOBIETBOPHUTEIBHO, 3aU4TEHO): BBHIIOJHEHBI BCE 3aJaHMsI JTaOOpaTOPHOH pabOTHI ¢
3aMCYAHUSAMU,; CTYACHT OTBCTUJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCYaHUSIMMU.

«2» (He 3a4TeHO0): CTYIEHT HE BBINOJIHWI WIA BBITOJHII HENPABWIBHO 3a/IaHUS
n1abopaTopHOi pabOTHI; CTYICHT OTBETHII HA KOHTPOJIBHBIC BOIPOCHI C OIIMOKAMU HITU HE OTBETHII
Ha KOHTPOJIbHBIEC BOTIPOCHI.

5 Ilepeyenb y4eOHOM JJUTEPATYPbI, HHPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1 YueOnas qureparypa

1. byneikuna T.A. Ilpouecchl m ammapaThl 3amuThl ruapochepsl [Tekcer]: yueOHOe
nocoowue juist ctyneHToB By30B / T. A. byneikuna, C. I'. EmenbsaoB. - M.: Akanemus, 2010. - 287
c.

2. Beromkun, A.I'. UnxeHepHast 3ai1uTa BOJHOU Cpebl [ DIEKTPOHHBIN pecypc]: yueo.
nocobue — InekTpoH. naH. — Cankr-IlerepOypr: Jlanp, 2014. — 416 c. — Pexum gocryma:
https://e.lanbook.com/book/211589.

3. ITucemenckas H./l., 'aapru B.B., Hukonenko B.B. MeToapl 3ammThl cpeibl OOUTaHUS
B TexHOChepe: yaeoHoe mocodue. Kpacnonap: Kybanckuii roc. yH-T, 2007. 140 c.

4. BeromkuH, A.I'. TexHONIOrHH 3alIUTHI OKPYIKAIOIIEH Cpeibl OT OTXOI0B MPOU3BOICTBA
U noTpebieHus [DIeKTpoHHbIN pecypc]: yueOHoe mocodue mis By3oB / A.l'. Beromkun. — 5-¢
u3Ml., cTep.— OnekTpoH. naH. — Cankt-IlerepOypr: Jlans, 2025. — 304 c. — Pexxum nocrtymna:
https://e.lanbook.com/book/480245.

5. Jmutpenko, B.Il. VYmpaBnenuwe skonorndyeckoil 0e30MacHOCTbIO B TexHochepe
[DnexTpoHHEIH pecypc]: yuebroe mocobue / B.I1. Imurpenko, E.M. MeccuneBa, A.I'. ®deTucos.
— Omnektpon. gaH. — Cankr-IlerepOypr: Jlanp, 2022. — 428 c¢. — Pexum nocryna:
https://e.lanbook.com/book/212267.

6. FOpkeBuy, A.A. TexHOJIIOTHYECKHE OCHOBBI MPOU3BOACTBA XUMHUYECKAX KOMIIOHCHTOB
CUCTEM >KHM3HeoOecreueHus [DIeKTpoHHbIN pecypce|: yueOHoe mocobue / A.A. FOpkesuy, I'.K.
NBaxuiok, H.®. ®énopos, M.A. [lumenoBa. — DnektpoH. naH. — Cankr-IlerepOypr: Jlanb,
2022. — 368 c. — Pexum noctymna: https://e.lanbook.com/book/211871.

7. beno C. B. be3omacHOCTb KHM3HENEATENBHOCTH W 3alllUTa OKPYKAIOLIEH Cpebl
(TexHOC(]epHast 6€30MacCHOCTh): YUeOHUK / - 2-€ u3[., ucnp.u jgoi. - M.: FOpaiir, 2011. - 680 c.

8. Kanpirun, B. T'. [IpombIniuieHHAsT YKOJIOTHS: YdeOHOE TOcOOre ISt CTYICHTOB BY30B / -
4-e uzn., nepepad. - M.: Akagemus, 2010. - 432 c.

9. T'onoBanos, A.W. PexynbTuBaIus HapyImIeHHBIX 3eMeITb [ DIIEKTPOHHBIN pecypc]: yueo.
/ A.W.TonoBanos, ®.M. 3umun, B.1. Cmeranun. — Onektpon. gaH. — Cankr-IlerepOypr: Jlans,
2015. — 336 c. — Pexum mocrtyma: https://e.lanbook.com/book/60650.

5.2 Ilepuoguyeckue JuTeparypa
1. Ba3er manaeix kommnanuu «Vct Beroy http://dlib.eastview.com
2. DnexrponHas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NMpodeccHOHATbHBbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 3BbC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
1. Scopus http://www.scopus.com/
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2. ScienceDirect https://www.sciencedirect.com/

3. Kypuans nznarensctBa Wiley https://onlinelibrary.wiley.com/

4. Hayunas snektponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

5. IIoMHOTEKCTOBBIE apXUBBI  BEAYLIUMX 3alafHbIX HAY4YHBIX OJKYpPHAJIOB Ha
Poccutickoii mnatdopme Hayunbix )xypaanoB HOWMKOH http://archive.neicon.ru

6. HanmonaneHast snekTpoHHas OuOnaroTeka (JOCTynm K DIEKTPOHHOU OMOIMOTEeKe
nuccepTaruii Poccutickoit rocyaapcrseHHon oubaunorexku (PI'B) https://rusneb.ru/

7. baza nmannpix CSD KeMOpHmKCKOro LEHTpa KpPUCTALUIOTpapuyYecKuX JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

15. "Jlextopuym TB" http://www.lektorium.tv/

16. Yuusepcurerckas unpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHbIE CHCTEMBI:
KoncynbranT [Titoc - cripaBouHast mpaBoBasi cucTeMa (IOCTYII 1O JIOKAIbHOH CeTH ¢
KOMITBIOTEPOB OMOIHOTEKH).

Pecypchl ¢cBOGOOIHOTO TOCTYHA:

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

2. AMepuKaHCKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

3. MuHuCTepCcTBO Haykd U BbIcmiero oOpa3oBanus Poccuiickoit ®eneparuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbublil noptan "Poccuiickoe obpazosanue” http://www.edu.ru/;

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

6. Enunnas komneknust 1u@poBbIX 00pa3oBaTeNbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. Cnyx0a TeMaTH4eCKUX TOJKOBBIX cloBapei http://www.glossary.ru/;

8. CrnoBapu u >HIMKI0oTIeAMH http://dic.academic.ru/;

9. Ob6pa3oBarenbHblil mopran "Yueba" http://www.ucheba.com/;

10. 3axononpoekT "O06 obpazoBanuu B Poccuiickoit @enepannn". Bonpocs U 0TBETHI

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

CoOcTBeHHBbIE 3JIEKTPOHHBIE oOOpa3oBaTelbHble M HMH(OPMALMOHHBIE pecypchl

KyoI'y:

1. ONEeKTPOHHBIN KaTaJjor Hayunou O6ubIMoTeKH Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DIIEeKTpOHHAas o6ubanoreka TPYZI0B YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOy IBbHOTO JUHAMHUYECKOTO 00yueHus http:/moodle.kubsu.ru

4. baza yu4eOHBIX MJIaHOB, y4eOHO-METOJIMYECKHUX KOMIUIEKCOB, MyOIMKauid Hu
KoH(pepeHmi http://infoneeds.kubsu.ru/

5. bubnuorexa uH(pOpMalLMOHHBIX  pecypcoB  Kadeapsl  HMHGOPMALMOHHBIX
oOpa3oBaTenbHbIX TexHonorui http://mschool.kubsu.ru;

6. OnekTpoHHbIH apxuB fokymeHToB KyOoI'V http://docspace.kubsu.ru/
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7. DIIeKTpOHHBIE 00pa3oBaTeNIbHBIC pecypchl Kadeapbl HHPOPMAIMOHHBIX CUCTEM U
TexHosoruii B oopazoBanuu Kyol'Y u nayuno-metoauueckoro xxyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

IIpodeccuonaibubie 6a3bl JAHHBIX:

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

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

19. Kypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/

20. Hayunas snexkrponnas 6ubmmotexa (HOB) http://www.elibrary.ru/

21. ITomHOTEKCTOBEIE APXHBbI BEAYHIUX 3altaJHbIX HAay4HBbIX JKYPHAJIOB Ha
Poccuiickoii mnardopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

22. HannonanbsHast snekTpoHHass OuOnroreka (IOCTyn K DJIEKTPOHHOW OMOIHOTEeKe
muccepranuii Poccuiickoit rocynapcrBennoi oubnuorexu (PI'B) https://rusneb.ru/

23. baza manaeix CSD KeMmOpwmKCKOro IeHTpa KpHUCTALIOrpadUyeCKUX JTaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

24, Springer Journals: https://link.springer.com/

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

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

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

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

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

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

31. "Jlexropuym TB" http://www.lektorium.tv/

32. Yuausepcurerckas napopmarmonnas cucrema POCCUSA  http://uisrussia.msu.ru

NudopMmanmoHHbIe CIPABOYHBIEC CHCTEMBbI:
KoncynbranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 0 JIOKAJIbHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH ).

Pecypcsl cBoG0OaHOTO T0CTYyNA:

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

12. AMepukaHcKkas naTeHTHast 0a3a gJaHHbIX http://www.uspto.gov/patft/

13. MunucTepcTBO Hayku M Bblcuiero oOpaszoBanust Poccuiickoit ®enepauun
https://www.minobrnauki.gov.ru/;

14. ®enepanbHblil nopran "Poccuiickoe obpazoanue" http://www.edu.ru/;

15. Nudopmannonnas cucrema "EnuHoe OKHO JocTyna K 00pa3oBaTEsIbHBIM
pecypcam" http://window.edu.ru/;

16. Ennnas  xomtekmust 1udpoBbIX  00pa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

17. Crnyx0a TeMaTH4ecKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

18. CrnoBapu u >HIIMKI0ONEeANH http://dic.academic.ru/;

19. O6pazoBarenbHbli opTan "Yuebda" http://www.ucheba.com/;

20. 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun'. Bornpocsl u 0TBETHI

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

CoOcTBeHHBIC JJICKTPOHHBIC oOOpa3oBaTelbHble M HMHG(pOPMALMOHHBIE pPecypChI
KyoI'Y:

8. ONEeKTPOHHBIN Karajaor Hayunoit 6ubnMMoTeKH Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

9. OneKTpoHHAas 6ubimoreka TPYZIOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

10. Cpena MoaybHOTO JUHAMHUYECKOro o0yueHus http:/moodle.kubsu.ru
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http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/

11. baza y4yeOHBIX TIaHOB, Y4YEOHO-METOAMYECKHUX KOMIUICKCOB, MyOIUKAMi W
KoH(pepeHmi http://infoneeds.kubsu.ru/

12. bubnmuoreka  WHGOPMAIMOHHBIX  PecypcoB  Kadeapbl  HMHPOPMAIMOHHBIX
0o0pa3oBaresbHbIX TeXHOJNOTUH http://mschool.kubsu.ru;

13. DneKkTpoHHBIN apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/

14. DJeKTpOHHBIE 00pa3oBaTEIbHBIE PECypChl Kadeapsl HHHOPMAIIMOHHBIX CHCTEM U

TexHoJyioruil B oopazoBanuu KyOI'Y u nayuno-meroaudeckoro xxypHaia "IIIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 Metoanyeckue ykazaHus JJis1 00y4al0IIMXCsl 10 0CBOCHUIO JUCUMILIMHBI (MOYJIA)

VYcnemHoe OCBOGHHME AMCLUMIUIMHBI TMpEArojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYyJIEHTa IyTEeM IJIAHOMEPHOM, MOBCEIHEBHOM pabOTHI.

Texymmii KOHTPOJIb 3HAHUI OCYIIECTBISETCS HAa KAXIOM JIEKIIMOHHOM H J1a00OpaTOpHOM
3anatuu. MTorosast popma KOHTPOJIS — 3a4€T U SK3aMEH.

OO0uue pexkoMeHaaAMT

W3ydeHnne QUCHMILIUHBI CIE€IyeT HAUMHATH C MPOpabOTKHU pabouell mporpaMmsel, ocodboe
BHUMaHue, yelss UeIsIM U 3aJladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

Nmeercs anekTpoHHask Bepcus JEKLUMM 110 JaHHOW TUCLUUILIMHE.

OcHoBHOW (opMmoii 00OydeHHsI CTYIEHTOB SBISIETCS CaMOCTOSTENbHAs padoTa Haj
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIMHBI COCTOUT U3 CIEAYIOUIUX TAMOB:

1. TIlpopaboTka TEOPETHUYECKOTO MaTepHalia 1O PEKOMEHJOBAHHBIM YyUYCOHHWKAM U
KOHCIIEKTaM JICKUIUI, IPEIOCTaBICHHBIX MIPENOAABATENIEM B JIEKTPOHHOM BUJIE.

2. BrimonHeHue caMoCTOSITEIbHBIX PadoT.

3. Cnaun 5K3aMeHa B YCTHOW WJIM MMUCbMEHHOM (hopme (10 yCMOTPEHUIO MPENOIaBaATENS).

CamocrosiTenbHble paOOThl BBIIOIHSAIOTCA KaX/bIM CTYAEHTOM Ha OTAEIbHBIX JHMCTKAaXx.
He pomyckaercst ucmonb3oBaHUE JIOOBIX CPEICTB KOMMYHHKaluu (HOYTOyKH, MOOWIbHBIE
TeNEQOHBI C BBIXOJOM B UHTEPHET U IIp.).

Opranu3zaiiys caMOCTOSTeNbHOM pabOThI CTYIEHTOB MPEAINOIaraeT:

- o0s3arenbHOE BBIMOMHEHHWE pPa3pa0OTaHHBIX IMPENoJaBaTeNieM WHIMBUAYAIbHBIX
3aJaHui;

- KOHCYJIbTAllUU IPEnoaaBaTes;

- paboTa c JOMOJHUTEIBHOM INTepaTypoi;

- TOATOTOBKY JIOKJIaI0B M pedepaToB, UIsl BBICTYIUIEHUS Ha CEMHHapax, Hay4HbIX
KOH(epeHIIUH, yJacTue B KOHKypcax CTyJAEHYECKOTro O0IEeCTBa;

- BBINIOJIHEHUE TEKYIUX JOMAIIHUX paloT.

C nenpro KOHTPOJIA U MOATOTOBKH CTYAECHTOB K U3yYEHUIO HOBOM TEMBI BHAUale KaX101
MPAKTUYECKOTO 3aHATHS IpernojaBaTesieM MPOBOAUTCS WHIUBUAYaIbHBIA WIM (DPOHTAIBHBIN
YCTHBI ONPOC IO BBIIOJHEHHBIM 3aJaHUsM Mpeapiayiied TeMbl. Kpurepum oneHkn: —
MPABUJIBHOCTh OTBETA 10 COJIEPKAHUIO 3a7aHusl (YUUTHIBAETCSl KOJIMUECTBO U XapaKTep OMNOOK
IpU OTBETE);

— MOJIHOTa M TNyOuMHa oOTBeTa (YYUTHIBAETCS KOJMYECTBO YCBOEHHBIX (DAKTOB,
MOHATUH U T.11.);

— CO3HATENIbHOCTh OTBETA (YUUTHIBACTCSA MIOHUMAHKE U3JIaraéMoro MaTepuana);

— JIOTMKA W3JIOKEHUs Marepuana (y4UTHIBAETCSI YMEHUE CTPOUTH ILIEJIOCTHBIN,
NocJieI0BaTeNbHBIN paccKka3, IPAaMOTHO IOJIb30BAThCS CIIEHUAIBHON TEPMUHOJIOTHEN );

— PalMOHATIBHOCTH MCIIOJIB30BaHHBIX TPUEMOB U CIIOCOOOB peIIeHUs TOCTaBIEHHON
yueOHOM 3a1auu (YUUTHIBAETCS yMEHHUE UCIOIb30BaTh Hanbosiee nporpeccuBHble U 3 (HEeKTUBHBIE
CHOCOOBI JOCTHXKEHHS LIENHN);

- CBOEBPEMEHHOCTh M J(P(EKTUBHOCTh HCIIOIB30BAHUS HATJIAJIHBIX TOCOOMHA |
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS TPAMOTHO U € MOJIb301 MPUMEHSTH HATJIJHOCTh
U IEMOHCTPALMOHHBIHN OIBIT IPH YCTHOM OTBETE);

— UCIIOJIb30BaHUE JIOTIOJIHUTEIHLHOIO MaTepHaia (00s3aTelIbHOE yCIOBUE);
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- paLlMOHATIBHOCTh HUCIOJb30BAHUS BPEMEHM, OTBEIEHHOIO Ha 3a7aHue (He
0J100psieTCsl 3aTAHYTOCTb BBIMIOJHEHUS 33JaHUS, YCTHOTO OTBETa BO BPEMEHH, C Y4YETOM
WH/IMBUYaJIbHBIX OCOOCHHOCTEH CTYAECHTOB).

Pa3zBepHyTBIi OTBET CTyIEHTa JOJDKEH IPEACTaBIATH COOOH CBSI3aHHOE, JIOTHUECKU
I0CJIEI0BATEIbHOE COOOLIEHHE Ha 3a/laHHYl0 TEeMy, IIOKa3blBaTh €ro YMEHHE IPUMEHSThH
olpezeNieHus, paBujia B KOHKPETHBIX CIIydasX.

IIpu omeHke peweHUs 3alad aHAIM3UPYETCsl IMOHMMAaHUE CTYAEHTOM KOHKpPETHOM
CUTYyallM, NPaBWIBHOCTh MPUMEHEHHS HOPM CEMEHHOIro MpaBa, CIOCOOHOCTh OOOCHOBAaHUS
BbIOPAHHOW TOYKH 3peHUs, INIyOnHa NpopabOTKH MTPaBOIPHUMEHHUTEIBHOIO MaTeprana.

Pedepar u npeseHTanys Ha 3aJaHHYIO TeMy BBINOJNHAETCS B mporpamme Power Point.
[Ipe3eHTanust JOKHA COCTOSATH W3 5-8 ClaliloB M coJEp’KaTb OCHOBHBIE OIPEACICHMS,
(baKTHUECKUI MIUTIOCTPUPOBAHHBIN MaTepHa, BEIBOABI H CIIUCOK MCIOIb30BAHHBIX HCTOUHUKOB.

Marepuan s pedepata HEOOXOAMMO MCKaThb B KHHUIAX, JKypHalax W HHTEpHET-
HCTOYHHUKAX, OIyOJMKOBAHHBIX B MOCIEAHUE 3 TONA.

Pedepar, conpoBoxaaronuii Mpe3eHTaINIO, J0DKEH 3aHUMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBINOJHSIETCS CTYJEHTOM B COCTaB€ TPYMIbI, MOATPYIIBl WIH
UHIUBUYalbHO. Bee BbIUMCIEHMS, BKJIIOYas OLIEHKY TOYHOCTH 3KCIIEPUMEHTA, JKeJIaTelbHO
IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipu HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBIIOJIHAThH
B 4Yachl CaMOCTOSITEIbHOW paboThl ¢ 00sA3aTeNbHBIM IPEACTaBICHUEM pE3yJbTaToOB
[IPEnoAaBaTesio Ha MOCIEAYIOUINX 3aHATUAX I KOHCYJIbTalUsIX.

OdopmiieHre 0TYETOB JOJDKHO MPOBOIUTHCS MOCIE OKOHYAHUS paboThl B 1a00OpaToOpuu.
J1J1sl OArOTOBKY K 3alIUTE OTYETA CIIEYET MPOaHaINn3UpOBaTh SIKCIIEPUMEHTAIbHBIE PE3YJIbTATHI,
COIIOCTAaBUTh MX C U3BECTHBIMU TEOPETUUECKUMHU MOJOXKEHUSIMHU WIM CIIPABOYHBIMU JaHHBIMH,
0000MIUTh Pe3yJIbTAaThl MCCIEAOBAaHUI B BUJIE BBIBOJOB IO paboTe, MOArOTOBUTH OTBETHI HA
BOIIPOCHI, TPUBOJMMBIE B METOAMUYECKUX YKa3aHUX K BBIIIOJHEHUIO JJaOopaTOpHbIX padoT. [Tocne
3aBEpUICHMS BBIIIOJIHEHUS J1a0OpaTOPHBIX pabOT MPOU3BOIUTCS UX 3alUTA.

B ocBoeHMH TUCHMIIIMHBI MHBIWAAMU M JIMIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyajdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

NunuBuayanbHble KOHCYJIbTAllMM 10 TPEAMETY SBISAIOTCS BAXKHBIM  (PaKTOpPOM,
CHOCOOCTBYIOLIMM HMHAWBUIYAIN3alMU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXJy MpernojaBaTeieM U 00y4arollMMCs HWHBIWJIOM WJIM JIUMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7 MaTtepuajibHO-TeXHUYECKOe oDecriedeHne o JUCHUNInHe (MO1yJI10)

IlepeueHb AMIIEH3MOHHOTO
HaumeHoBaHue crienuagbHbIX

o OCHAIIEHHOCT CTIEIUATBHBIX TOMEIICHHU MPOrPaMMHOTO
MOMEIIICHHU T
obecrieueHus
VYuebOHbie ayJIUTOPHU st | Mebens: yueOHast Mmebeb Microsoft Windows
NPOBENICHUSI 3aHIATHH JICKIIMOHHOTO | TeXHHYecKue cpencTBa 00ydeHus: Microsoft Office
THIA 9KpaH, IPOEKTOP, KOMIIbIOTED Professional Plus
(ayn. 101a, 332c¢ r. Kpacuonap, yi1. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebHble ayJJUTOPHA st | Mebeuns: yaeOHas mebens Microsoft Windows
TPYIIOBBIX M HMHAWBUIYaIbHBIX | TeXHHUEcKHe cpelcTBa 00yUCHHUS: COMSOL Multiphysics

KOHCYJIbTAllU/, TEKYIIETO KOHTPOJIS | SKpaH, MPOEKTOP, KOMIBIOTEP
1 IPOMEXYTOUHOM aTTECTALUU
(ayn.328c, 101a, r. Kpacnonap, yi.
CraBpomnosbckas, 149)

VYuebOHbie ayJIUTOPHH st | MebGens: yueOHas Mebeb Microsoft Office
MpoBe/ieHusI TabopaTtopHbix paboT. | TexHuUecKnue CpecTBa OOy UeHNUS: Professional Plus
VY4ebHas mabopaTtopusi KOJJIOUTHOHN | 3KpaH, IPOEKTOP, KOMITBIOTED
XUMUHU O6opynoBanue 328c: BEITSHKHON CHCTEMOH

BEHTHUJISAIUH, MEIOBOM JIOCKOM,
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(ayn.328c, 334c r. KpacHonap, yi.
Crasponosbckas, 149)

CPE/ICTBaMH II0’KapHOH O€30MacHOCTH |
OKa3aHMA NEPBOI MEIUIMHCKON MOMOIIH,
Ckanupytomuii  cnekrpodoromerp Leki
SS2109UV;  Cnekrpodoromerp  Leki
SS2107; Mukpockon ontuueckuii Altami;
Kongykromerp «Dxcnept-002»; Bechbl
aHAJTUTHYCCKHE «Adventures Prow;
Typoumumerp  Hanna;  Buckosmmerp
Brookfield; Buckozumerp KanrmuTApHBIiI
BIIK-2; Becsl maboparopHble; Becbr
TOpcHOHHBIe; Memtainka ¢ mogorpeBom «lka
C-MAB HS7»; Lleiikep mabopaTopHBIiA
LS110; pH-meTp Hanna Hi221;
MybTumerp; Hcrounuk MIATaHHS
MIOCTOSTHHOTO TOKa CTa0MJIM3MPOBAHHBIN
b5-49;  KonaykToMeTp  HOPTaTUBHBII
Hanna HI 9033; Hacoc
MEPUCTAIBTUYECKUH  MHOTOKaHaJbHBIH;
Hacoc NEPUCTATBTUYECKUMA
onHokaHanbHbIl LS 301; MynsTutect
WIIII-101-1.

ObopynoBanme  334c:  maboparopHas
mocyga ® 00OpyZOBaHHE: TEpMOCTAT,
BOAsHas O6aHs, MOHOMEPHI, BOJXOCTPYHHBIIN
BaKyyMHBIH HAacoc; TEXHMYECKHE BECHI,

AHAJIUTUHYCCKHC BCCHI,
KOHAYKTOMETPHUUCCKUE STYCHKH JUIA
U3MEPCHU SJICKTPOIIPOBOJHOCTHU

pacTBOpOB, M3MepHuTenu ummurtanca E7-21

VYueOHble ayJJUTOPHU JUIsSt
KypCOBOTO MIPOCKTUPOBAHMSA
(BBIIOTTHEHUS KYPCOBBIX padoT)
(aym.149c, 411 r. Kpacromap, yi.
CraBpomnoJjbckas, 149)

MebGenb: yueOHas MeOeb
TexHUYEeCKHE CPeACTBA OOy ICHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Hns

CaMOCTOSTEILHON

paboTel  oOyuarommxcs

IIPELyCMOTPEHBI

TTOMEIIIEHNS,

YKOMITJIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUs Kk cetu «/HTepHEeT» M obecredeHneM JOCTyIa B JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN 19
CaMOCTOSTETFHON pabOTHI
obydJaromuxcs

OcHaIllEeHHOCTb MOMEIEHUN I
CaMOCTOSATENFHON pabOTHI 00YJIAFOLITIXCS

[epedeHpb TUIEH3UOHHOTO
MIPOrPaMMHOTO
o0ecrieueHust

ITomeuieHre st caMOCTOSATEIBHOM
paboThl o0yuarommxcs (YUTaIbHBIH
3a Hay4Ho# Oubinotexu)

Mebenb: yueOHast meGenb

KomMmrmiexT cnenmanu3upoBaHHON mebemnu:
KOMIIBIOTCPHBIC CTOJIBL

O6opyoBaHue: KOMIBIOTEPHAsI TEXHUKA C
IOIKIIFOYEHUEM K WH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHOM ceTu «MHTepHET» U
JOCTYIIOM B AIEKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BaTEIEHYIO Cpeay
o0pa3oBaTeNbHOW  OpraHW3anud,  BeO-
KaMephl, KOMMYHHUKaIMOHHOE
o0opyI0BaHUE, 00ECIeUYHBAIONICe TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
u  OecrpoBOAHOE  COEIUHEHHE  TI0
texuonorun Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft
Professional Plus
KoncynprantlIotoc

Office

TTomemnieHue it caMOCTOSATEIILHOM
pabotel oOyuarommxcs aya. 401c,
400c, 329c, 431c¢)

yauma CraBponoibckas, 149

Mebenb: yueOHas mebenn

KoMmrutekT crienuain3upoBaHHOW MeOemu:
KOMIIBIOTEPHBIC CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA C
MOJKIIOYEHUEM K WH()OPMAaIMOHHO-

Microsoft Office
Professional Plus

Microsoft Windows
CrienManu3upoBaHHOE

IIpOrpaMMHOC obecreueHue
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KOMMYHUKAIIMOHHON cetu «UHTEpHET» U
JOCTYTIOM B JNEKTPOHHYIO
HH(HOPMAIIHOHHO-00Pa30BATEIBHYIO CPEIY
o0pa3oBaTeNbHOM  OpraHu3aiuu,  BeO-
KaMephl, KOMMYHHUKAIIMOHHOE
000pyI0BaHUE, 00CCICUYHBAIOIICE TOCTYII
K CETH MHTEpHET (IPOBOJHOE COCANHEHHUE
u  OecrpoBOMHOE  COCAWHEHHWE IO
texnosorun Wi-Fi)

cepun «9KOJIOT» (YIIP3A
«OKOJIOI», IIAB-
OKOJIOT,
WNHBEHTAPU3ALNS,
MATUCTPAJIb-T'OPO/],
ATII-OKOJIOT, HIC-
OKOJIOT)

Fenix Server Academy
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