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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Ileab ocBOeHUSI TUCUHUILIHHBI
dopMUpOBaHUE Yy CTYJEHTOB LIEJTOCTHOTO TMPEJCTABICHUS O CHUCTEMaxX 3allUThI
ruapocdepbl OT TEXHOTEHHBIX BHIOPOCOB TOKCUYHBIX BEIIIECTB.

1.2 3apauy AMCHUIIIUHBI

- TMOKa3aTb UCTOPHIO Pa3BUTHS U KIACCH(PHUKAIUIO TEXHUYECKUX YCTPOUCTB,
IpeIHA3HAYCHHBIX JUIS 3aIUTHI TUAPOCHEPBI OT BPESIHBIX M HECBONCTBECHHBIX MPUPOJIC BEIIECTB;
JaTh TEOPETUYECKUE OCHOBBI ITPOLIECCOB, UCIIOJIb3YEMbIX B CUCTEMAaX 3allUThI;

- IPOJCMOHCTPHUPOBATh HAMOOJICe THITMYHBIC KOHCTPYKIIMOHHBIC PEIICHHS YCTPOWCTB,
anmnaparoB ¥ YCTAHOBOK, TPUMEHSIEMBIX B OBITY M MPOMBIIINIEHHOCTH JJISI OYMCTKH MTPUPOIHBIX U
CTOYHBIX BOJI;

- O3HAKOMHTPH C MPUHIIUIIAMH MATEeMATHYECKOTO MOJICTUPOBAHUS, JICKAITUMH B OCHOBE
HMHKCHEPHBIX PAacYeTOB IIPOIIECCOB OYMCTKH M Pa3jielicHUs BEIIECTB B BOAHOU CPE/IE;

- II0Ka3aTh CTyJCHTAaM BO3MOXKHOCTH COBPEMEHHBIX CPEIICTB 3alIUThl THIPOCchHEphl U UX
NPEUMYIIECTBA 110 CPABHEHHUIO C UCTOPUYECCKH CIIOKUBITUMHUCS METOIAMU;

- MMPOAHATM3UPOBATh TOCTOMHCTBA M HEIOCTATKH CHCTEM 3alIUThI THIPOChEpPHl ¢ TOUKH
3pEHHS PECYPCOCOCPEIKEHHUS U IKOJIOTUIECKOH 11e71eCO00pa3HOCTH;

- IPUBHTH MIEPBUYHBIC HABBIKA MH)KEHEPHBIX PACUYCTOB U MPOTHO3UPOBAHUS PE3YIHTATOB
paboThl OTIENBHBIX YCTPOWCTB M CJOXHBIX TEXHOJOTHMUECKUX CXEM, MpeIHA3HAUYCHHBIX IS
MPEIOTBPALICHHS BPESIHBIX BEIOPOCOB B TUAPOChEpY.

1.3 MecTo Aucuunjinubl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuumnuHa «CHucTeMbl 3alluThl TUApocepbl U JAUTOCGHEpbD» OTHOCUTCA K 4YacTu,
dbopMupyeMoil ydyacTHUKamMH 0Opa3zoBaTeNbHOrO Tporecca, brmoka 1 yueOHoro miana. B
COOTBETCTBUU € pabOYUM y4eOHBIM TUIAHOM TUCIUIUIMHA H3ydaeTcs Ha 3 U 4 Kypcax 1Mo O4HOU
dopme oOyuenus. Bug npomMexyTOUHOM aTTecTaluy: 3a4eT U SK3aMeH.

N3yueHnuio NUCHMIUIMHBI JOJDKHO TPEANIECTBOBATh M3YYEHHE TAKUX TUCIUILUINH, KaK
«Cucrtemsl 3amuThl aTMocepb» U « TeopeTrnueckne OCHOBBI IKO3AIIMTHBIX TpoiieccoBy. [Ipu
OCBOCHHUH JAaHHOW TUCIMIUIMHBI CIIYIIATEH JIOJDKHBI UMETh 3HAHUS 110 0011eH, HeOpTraHUYeCKOn
u (uzmdyeckoi XxumuM. JMCUUIUTMHA SBISETCS MPEAIUISCTBYIONICH MPU U3YyUYCHUU TUCIUTLINH:
«JKoJoruueckas dKkcnepTu3a u ceprudukamnus», «[I[ponsBoacTBeHHass 0€30M1aCHOCTHY.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00yJarONUXCsl CICTYIONUX KOMIIETEHITHN

KO)_I 1 HAUMCEHOBAHUE NWHAUKATOPA JOCTUIKCHHUA

PC3yJ’IBTaTLI 06yquI/m 10 JTUCHUITITIMHE
KOMIICTCHIINH

ITK-1 Cnoco6GeH HCcno/Ib30BaTh 3aKOHBI M METO/IBI MATEMATHKH, €CTECTBEHHBIX H TYMAHUTAPHBIX HAYK MPU
pelieHnn NpogecCHOHAJIBHBIX 3a/1a4
WIIK-1.3. ®opmynupyeT, aHATU3UPYET U pemaeT | 3HaeT W OCYHIECTBISIET IIOMCK 3aKOHOB W METOJOB
3aJa4u HpO(beCCHOHaHBHOﬁ JCATCIBHOCTH Ha MaTeMaTuKh, C€CTCCTBCHHBIX MW TEXHUYCCKUX HAYK IIpU
OCHOBE TOJIOKCHMH, 3aKOHOB M METOJOB | pEIIeHHU NPOo(eCCHOHAIBHBIX 3a1a4

€CTECTBEHHBIX 51 TEXHUYECKHUX HayK, | Ymeer (opMymupoBaTh, aHAJIM3UPOBATh M PEHIATH 3aIadd
MaTeMaTHIECKOTo U (GPU3NUECKOTO anmapara Mpo(eCCHOHATIBHOI AESATETbHOCTH HA OCHOBE IMOJIOXKECHHUH,
3aKOHOB W METOJA0OB €CTCCTBCHHBIX W TEXHUYCCKHUX HAYK,
MaTeMaTHYeCcKOro 1 pU3MYeCcKOro anmapara

Brnaneer u BHenpseT B NnpodecCHOHAIBHYIO JESTEILHOCTD
MOJIOKEHHS, 3aKOHBI M  METOAbl  €CTECTBEHHBIX H
TEXHUYECKUX HAyK, MaTeMaTH4ecKoro M (HU3MYECKOro
ammapara JUIs  pelleHHMs 3ajad 1o 00ecHeYeHHI0
TexHOC(epHO 6e301macHOCTH




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 MepONPUATHSA MO 3alIUTe 4YeJIOBeKa M OKpY:Kalowmeil cpeabl OT PasiMm4HBIX
()aKTOpPOB ecTeCTBEHHOr0, AHTPONOreHHOT0 H TEXHOT€HHOT0 NMPONCXO0KIEHUS

WUIIK-2.1. OueHuBaeT NpUYMHBI U HCTOYHUKH 3HaeT NPUYMHBI W TOCIEICTBUS aBapUIHBIX BHIOPOCOB U
aBapHHUHBIX BBIOPOCOB M COPOCOB B cOpOCOB 3arps3HSIOIIUX BELIECTB B OKPYKAIOLIYIO Cpeny,
OKPYIKaIOLIyI0 Cpeny XapaKTEePUCTUKU Pas3INYHBIX THIIOB HCTOYHHKOB

XMMHUUYECKHX U UHBIX 3arps3HEHUH, TIPUHIUITBI ¥ METOIbI UX
uAeHTH(UKALNY, COBPEMEHHbIE TEHICHIMHM Pa3BUTHA
TEXHHKHA W TEXHOJOTHH B 00JAaCTH 3alUTHI TUAPOChEPHl U
uToc(epsl, CYIIECTBYIONE HHPOPMAMOHHbBIE CHCTEMBI U
TEXHOJIOTHH MX 3aIUTHI

YMeeT BBIBIATH NPUYMHBI W HMCTOYHHKH AaBapHUHHBIX
BEIOPOCOB M COPOCOB B OKpPYJKAaIOIIYyIO0 Cpexy, Ha OCHOBE
(UBUKO-XMMUYECKUX  TPEACTaBICHHH O  CTPOCHHH
rugpochepsl M JIHTOCGEPH, OTIAMYATh TNPHPOAHBIC H
AHTPOIIOTCHHBIE HCTOYHHKH, (OPMYIHPOBaTH OCHOBHBIC
MOHSTHS, METOJBl ¥ TEPMUHBI OKOJIOTHM TEXHOTeHe3a,
AQHAJIM3UPOBATh JOCTOMHCTBA M HEJOCTATKH CYIIECTBYIOIIUX
CHCTEM 3alUThl JUTOC(epbl U ruapochepbl OT BPEIHBIX
BO3JICHCTBUMI

Bnaneer HaBbIKAMM OLIGHKM TPUYMH M HCTOYHHKOB
aBapUUHBIX BBIOPOCOB M COPOCOB B OKPYXKAIOLIYIO Cpeny,
MIOHNMAaHUEM CHEOU(PUKH M MEXaHH3Ma TOKCHYHOTO
JEHCTBHS HA )KUBOE BEIIECTBO OPTaHW3MOB MPHOPUTETHBIX
3arpsi3HATENCH B aTMoc(hepHOM BO3JyXe€,
BooeMax(BOAOTOKAX) M OMOTEOIeH03aX, CIIOCOOHOCTHIO K
aHaIN3y COBPEMEHHBIX TCHICHLUM Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B oOiacté obecrieueHHst OE30IAaCHOCTH M
9 PEKTUBHOCTH METOJOB U CHCTEM 3alIUThI JIUTOCHEPHI U
THIpOCcdephl OT BPETHBIX BO3ACHCTBHH

UIIK-2.2 PaszpabarbiBaeT MEpONPUATHS 1O | 3HACT MEPOMPHSTHS IO 3aIIUTE YEJIOBEKa U OKPYKArOUIEH
3alIUMTe 4YeJOoBeKa M OKpYXKarolleil cpelpl OT | cpeibl  OT  pa3iuuHbIX  (DAaKTOPOB  €CTECTBEHHOTO,

Ppa3IUYHBIX (dakTopoB €CTECTBEHHOTO, | AHTPONOT€HHOTO W TEXHOTEHHOTO  IMPOUCXOKICHHS,
AHTPOTIOTEHHOTO u TEXHOTEHHOTO | CIIOCOOBI H3MEPEHHSI U OLICHKU YPOBHEW OIIaCHOCTEH B cpelie
TIPOUCXOKIACHHUS oOuTaHUs, KaK paCCUUTHIBATh XHUMHUYECKYI0 HArpy3Ky

HCTOYHMKOB B HKOCHCTEMaX, MOJEIH pPaclpOCTpaHEHUs,
TpaHc(OpMalMy ¥ HaKOIUICHWS 3arpsi3HSIONINX BEIIECTB B
mutocdepe u ruapocdepe

YMeeT NoAroTaBIMBaTh MPEATIOKEHHS 110 3aIIUTE YelOoBEKa
U OKpYyXaloleH cpexpl OT pa3IM4HBIX  (AKTOPOB
€CTECTBEHHOTO,  AQHTPONOTEHHOTO M TEXHOTCHHOTO
MIPOUCXOXKACHHUS, 00pabaThIBaTh IOyYEHHBIE PE3yIbTaTHl,
paccuuTarth  Harpy3kd XHMHYECKHX  HCTOYHHKOB B
9KOCUCTEMAX,

KOJIMYECTBEHHO PACCUMTATh M OIEHHWTH M0 0a3aM JaHHBIX
U3MEpPEHUN  IapaMeTpoB  IPUPOJHOM  cpedbpl  TUI
XUMHYECKOTO HCTOYHHKA

Brnaneer HaBbIKaMH pa3pabOTKM MEPONPHUATHH IO 3aIIHUTE
YeJI0BeKa M OKPYXKaIOIIeH Cpellbl OT Pa3iIMYHBIX (AaKTOpPOB
€CTECTBEHHOI0,  AHTPOIIOT€HHOTO0 M TEXHOTCHHOIO
MIPOMCXO’KACHHS, HABBIKAMH ONTHMH3ALUH HEOOXOANMBIX
JEUCTBUH 1O  WAEGHTH(QUKALWK  Pa3IUYHbIX  THUIOB
MNPUPOJHBIX M TEXHOTEHHBIX MCTOYHMKOB Ha IIpUMeEpe
XUMHMYECKHUX 3arps3HEHUH, HaBBIKAMU OLEHKH OINAaCHOCTHU
XIMHWYECKHX NCTOYHHKOB B 9KOCHCTEMaX

PesynbraTel 00ydeHHUs] 1O TUCIMILIMHE TOCTUTAIOTCS B paMKaX OCYIICCTBICHHS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENILHOM PabOThl 00YJarOIIUXCS B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM TIITAHOM.




WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CYMTAIOTCS CHOPMUPOBAHHBIMH  MpU
JOCTHKEHUHU COOTBETCTBYIONINX UM PE3YyJIbTAaTOB OOYUCHHUS.

2. CTpyKTYpa U cofep:KaHHe JUCHUIINHBI.

2.1 Pacnipenesienre TPyA0EMKOCTH JUCUMUILJIMHBI 10 BUAAM PadoT.

OOmiast Tpy10EMKOCTb TUCIHMIUIMHBI cocTaBiseT 5 3au.en. (180 waca), ux pacnpenenenue
110 BUJaM paboT NPEACTaBICHO B TAaOJIMIIE

Bunsr padot Bcero ®dopma oOyueHus
4acoB OuHas
6 cemectp 7 cemecTp
(Jachn) ("ackn)
KoHTakTHasi padoTa, B TOM YHcJIe:
AynauTopHbIe 3aHATHS (BCEro): 152 102 50
3aHATHS JICKIIMOHHOTO THIIA 50 34 16
J1a00paTOpHBIE 3aHATHUS 102 68 34
HWnas koHTaKTHasA padora:
KoHTponb camocTosTenpHOl paboTel (KCP) 22 18 4
IIpomexytounas arrectanus (MKP) 0,5 0,3 0,2
CamocTosiTeJbHAasi pa0oTa, B TOM YHCJI€: 86,8 33 53,8
KypcoBas pabora/mpoekt (KP/KII) (moaroroBka) 38,8 15 23,8

CamocTosaTenbHOE N3yUeHHE Pa3/IeioB, CaMOIIOATOTOBKA
(mpopaboTKa U MOBTOPEHHUE JICKIIMOHHOTO MaTepraia u

N 25 10 15
Marepuaja Y4eOHUKOB U y4eOHBIX OCOOUH, IMOATOTOBKA
K JJaOOPaTOPHBIM, KOJUIOKBHYMaM H T.1I.)
ITonroroBska k TCKYyIIEMY KOHTPOJIIO 23 8 15
Kontpous:
[ToaroroBka K sK3aMeHy 26.7
Oo0masi TpyA0eMKOCTh yac. 288
B TOM YHCJIe KOHTaKTHas
OM HHEIE KO 1745
padora
3a4. eJf 8

2.2 Coaepxxanue THCHHUINIUHBI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBI.
Paznensl (TeMbl) TUCIIUTUIMHEI, H3y4aeMble B 6,7 cemectpe (ouHast (hopma 00yICHHS)



KonnuecTtBo yacos
N AynutopHas preayut
° HaumenoBanwme paznenos (Tem) opHas
Bcero pabota
paboTa
JI 113 JIP CPC
1. |Crpaterus ¥ TaKTHKA 3alIUTHI THAPOCPEPHI, OYMCTKA CTOUHBIX Boa | 9 4 - - 5
2 OuncTKa CTOYHBIX BOJ OT KPYITHOAUCIIEPCHBIX IPUMecer 21 4 ) 12 5
METO/IaMH TPOLCIKUBAHUS U CEAMMCHTALINU
3. |DroranOHHBIE METOIBI 7 2 - 5
4. |DunpTpoBaHUE 21 4 - 12 5
5. | XuMHYeCKHE METOBI MEPepaOOTKH CTOUYHBIX BOJI 9 4 - - 5
6. |[Ipomecc Koaryssimun 19 2 - 12 5
7. |Tepmmdeckue METOIBI OYUCTKU CTOYHBIX U MPUPOIHBIX BOJ 19 2 - 12 5
8. |DIeKTpOoXUMHUYECKHE METOIbI 17 2 - 10 5
9. |CopOumoHHBIE 1 HOHOOOMEHHBIC METO/TBI 15 2 - 8 5
10. |TunudHBIC MPOM3BOJICTBA U HICTOYHHKH 3arpsi3HCHHUS MTOYB 15 2 - 8 5
11 TeopeTrvecKkue OCHOBbI OMOXMMHUYECKHX METOI0B OUHCTKU 9 4 i i 5
" |0TX0JI0B ¥ peaOMINTAIIMH TTOYB
12 AspoOHbIE TEXHOJIOTUH MEPEPabOTKH OTXO0B pea6uHJmTaum1 7 2 i i 5
[0YB C MCIOJIb30BAHUEM HCKYCCTBEHHBIX COOPYIKCHUIA
13. AspoOHBIE TEXHOJIOTUH MEPEPabOTKU OTXO0B U PEabUIUTALIUH 7 2 i i 5
[0YB B IPUPOJIHBIX YCIOBHUIX
14, AHa’poOHbBIE TEXHOJIOTHH IepepabOTKH OTXO/I0B U peadUIUTAIINI 7 2 ) ) 5
OYB
15. |[Merojpl nepepaboTKH 0CaJIKOB U [INIAMOB 17 4 - 8 5
16. Pexynepanus, BTOpUHAs nepepaboTKa, XpaHeHHE U 6 2 i i 4
UCIIOJIb30BaHHE TBEP/IBIX OTXOJIOB
17 TexHHKa ¥ TEXHOJIOTHH 00€3BPEKUBAHMSI TBEPABIX TOKCUYHBIX 16 4 i 8 4
OTXO0JIOB
18. CaHHTapHOE 3aXOPOHEHHE OTXOJIOB M KOMIUIEKCHBIE TEXHOJIOTUU 152 | 2 i 10 32
peabuIuTAIMK MTOYB
UTOI'O no pazdenam oucyuniumvl 238,8| 50 = 102 86,8
Kontpons camocrogrensHoi pabotsl (KCP) 22
[MpomexyTtounas arrecranus (MKP) 0,5
IToaroToBKa K 9K3aMeHY 26,7
O0611ast TPYA0EMKOCTD M0 TUCIMIIMHE 288

[Tpumeuanue: JI — nexuuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosaTenbHas paboTa cTyJeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

HaumenoBanue paznena dopma TeKyIero

Ne Coneprxanue paszena (TeMBI
(Temsr) siep pasnena ( ) KOHTPOJISA
1. |Crparerus u TakTHKa Ouspueckue M XuMHueckue cBoiictBa Boabl. OcHoBHblE|YO, P3
3aIUTHI THAPOc(hEphl,  |XapakTepUCTHUKM KadecTBa BOAbl. Kiaccudukamus Box 1o

OYHCTKA CTOYHBIX BOJ  |(a30BO-ANUCIIEPCHOMY COCTOSIHHIO, XHMHYECKOMY COCTaBy H
XO3HCTBEHHOMY Ha3zHaueHuio. Haumbonee omacHele s
rugpocdepsl  OTpaciy  IMPOMBIIUICHHOCTH. BbIOOp MeTonoB
OYKMCTKU CTOYHBIX BOJ B 3aBUCHMOCTH OT THIIA UX 3arps3HEHHN.
[TpuHOMIIBI OpraHU3alny HMCIOJB30BaHUsL BOJBI B TexHOchepe.
besoTxomHble M pecypcocOeperaronye TEXHOIOTUH OYHUCTKU
BOJIbl: OCHOBHBIC MIPUHIIUIIBI U TeHIEHIMU. [locienoBaTeabHOCTh
cTaauii pa3pabOTKU Hpoliecca OYUCTKU CTOUHBIX M HPHPOJIHBIX
BOJL.

2. |Ouncrka cTouHbIX Bog |Teopernueckre OCHOBBI CEIMMEHTALMOHHBIX MeTonoB. Yuér|YO, P3
OT KPYIHOJUCHEPCHBIX ~ |XapaKTEepUCTHUK  IepepadaThiBaeMbIX  CpeA  IpH  pacdere
npuMecei MeToamMu CeJUMEHTAMOHHbIX  IpoueccoB. CBoOogHOE — OcCaxICHUE.
CrecHéHHOe  ocaxeHue.  AmmaparypHoe  odopmiieHHE




MpOUCKUBAHUA U
CCIAUMCHTAIH

CCIAUMCHTAIIMOHHBIX METOOOB. CI/ITa, IICCKOJIOBKH.
MHOFOﬂp}/'CHLIe TUAPOIUKIIOHBI. Ilonouynble OTCTOMHUKH U
ocBeTuTenu. Peanuzanus MpOo1ECCOB OTCTaMBAaHUA U OCBETJICHUA
Ha IMpaKTHUKE. OTKpLITI)Ie TUAPOIUKIIOHBI. Hal'[OpHI)Ie
TUAPOIUKIIOHBI. CeZ[I/IMeHTaIII/IOHHLIe cenapaTopbl
IMPOTUBOTOYHOI'O TUIIA.

DI0TallMOHHBIE METOIbI

Teopernueckre OCHOBBI (JIOTAIMOHHBIX METOIOB: AATE3Hs, YIIIbI
CMa4yMBaHWA TIOBEPXHOCTH, (IoTHpyOUmas CHiIa, pacdéT
CKOPOCTH BCIUIBIBAHMS YacTUI B YCIOBHSX ECTECTBCHHOW H
BBIHYX/ICHHOW KOHBEKIMH pacTBopa. OONacTH NpPUMEHEHHS
(hoTannoHHOM TEXHUKH. Dnoranys: HanopHas,
[THEBMAaTH4ecKas, IEHHas, XUMHWYecKas, BHOpannoOHHasd,
anektpodotanusa.  HepTenmoBymkm  TOpM3OHTAIBHOTO U
panuanbHOro THma. Quoranus ¢ NPUMEHEHHEM IMapajlieNIbHBIX
wiactuH. ['paButanmonHas ¢iotanus. Mcmnonb3oBanue merona
¢motaru U1 NIPEABAPUTENLHOTO  YIAJEHUs OKUPOB U
HE(TENPOAYKTOB W3  CTOYHBIX BOJ  (CIOHTaHHAas U
CTHMYJIMpOBaHHasl (JoTarst).

YO, CP

OuibTpoBaHUE

MexaHU3MBbI U3BJICYCHUS JUCTIEPCHBIX YaCTHIL B ITPOLIECCe
¢unbTpoBanus. [loBepxHOCTHOE (PHUIBTPOBAHUE.
ConporusieHre GUIBTPOB U €ro oleHka. GUIbTpoBaHUE B CIIOE.
OKcrepUMeHTabHAS OLICHKA Ka4eCTBa (QUIIbTPOBAHHS.
DakTOpHI, ONpeASAIONINE TOJITOBEYHOCTh GUIIBTPOB U KaYECTBO
¢unpTpara. AnmaparypHoe oopMIIeHHE porecca
¢unpTpoBanus. OuibTpyromue Matepransl. Kiaccel GuibTpoB:
MUKPO(UIBTPBI, 3ePHUCTBIC GUILTPHI, MEUIEHHbIE (DUIIBTPHI,
CKOPOCTHBIE (PUIIBTPBI, HAIOPHBIE, OE3HAIOPHBIE (PUITBTPBIL
DunbTpI-cenapaTopsl C NEHONOINYPUTAHOBOW 3arpy3KOil.
OCHOBHBIE HEZIOCTATKH BCEX (PUIBTPOB U ITyTH PELICHUS
BO3HUKAIOIIUX MpobieM. Perenepannu GpuiibTpos.

YO

XHUMHYECKUE METOIBI
nepepaboTKU CTOYHBIX
BOJI

MeTo1bl XUMUUYECKON HEUTpaIU3alui U OCAKICHMSI BPEJHBIX
IpUMecel B CTOYHBIX BOJAxX (HEHTpanu3aIus KUCIBIMU ra3aMu,
cMenleHneM, QIbTPOBaHUEM KHCIIBIX BOJ Yepes3
HEUTpaTU3yoLUe MaTepUAaIIbl; OCAXKACHUE HA XOJIOJE U IpU
BBICOKHX TeMIieparypax). OKHCINTEIbHO-BOCCTAHOBUTEIIHHEIE
METO/Ibl 00€3BPEKMBAHMS TOKCHYHBIX TIPIMecel (OKHCIeHUE
KHCJIOPOAOM BO3JyXa, XJIOPUPOBAHUE, O30HUPOBAHHUE;
00e3Bpe)XNBaHNE COCMHEHNH PTYTH, MBILIBSIKA, XPOMA).
PearentHas nepepaboTKa CTOYHBIX BOJ, COJIEPKAIIMX HOHBI
TSKEIBIX MeTa/uIoB. [IpenMyniecTBa M HEAOCTATKH XUMHUYECKUX
MeToJ10B. X anmapartypHoe o opMIIeHHE.

YO, CP

IIpouecc koarynsauuu

Teoperndeckne OCHOBBI METOA KOArysaiuyi. Bo3sHUKHOBEHHE
KOJUIOMJIHBIX 4acTUll B pactBope. HelTpanuzanus
anexkTpudeckoro 3apsana. Ilpasuno Hlynsue-I'apau u Teopust
JJIDO. IToporosele KOHIEHTpALMK KoaryasiHTa. DakTopsl,
MeIaroye KoaryJsinui U crocoOsl 00ps0b! ¢ HUMHU. CTanuu
Ipolecca KoaryIsliuu: pacTBOPEHUE KOATyJITHTOB, 103UPOBaHUE
Y CMEIICHNE PEareHTOB CO CTOYHOH BOJIOMH; XJI0Nbe0oOpa3oBaHKe
U OCaXKJEHHE XI0NbeB. DaKTOPHI, ONPEAEISIONUE CKOPOCTh
koaryasnud. OCHOBHBIE XUMHUYECKHE KOAryJISTHTHIL.
[MpuHIMIIHaTBHBIE CXEMBI THIIOBOTO 000pynoBaHusl. PacueT 103
KOaryJsHTOB. MexaHn3M BO3/eHCTBHSA (IIOKYIISTHTOB.
Heopraumueckue n opranngeckue GpaoxynsaTel. Ctaguu
xnonbeobpa3oBanus. [Tyt mHTEHCH(UKAIIUH ITpoIiecca
KOaryJISIHH.

BO




TepMI/I‘leCKI/Ie METOAbIL
OYHUCTKH CTOYHBIX U
MIPUPOAHBIX BOJ

Tepmudeckue METOIbI OYUCTKH CTOYHBIX U TPUPOIHBIX BO:
ucrapuTesbHbIe (BbIIapHbIE, a1iadaTHbIE), BRIMOPaKUBAIOLIHE
(BakyyMHBIE C XOJOAWIBLHBIM areHTOM), KPHUCTAJUIOTHPaTHbIC
(xonoannpHBIE, TEIUIOUCHIONB3YoNKe). TeopeTnieckre OCHOBBI
MeTona JucTwusinuy. 3akoH Payns. 3akon [lanbrona. 3aKoHBI
Konosasosa. ®azoBble quarpaMmsbl. KpuBas )KuIKOCTH, KpHBast
nmapa. ArmapaTypHoe o(pOpMIICHHE METOIOB: TIPOCTAst
HeperoHka, ppakunoHHas neperonka. GakTopsl, BIUSIOMNE Ha
KOMIUICKTALUIO TEPMUYECKON CUCTEMBI BOAOIIOATOTOBKH Ha
KOHKDPETHBIX IIPOM3BOJCTBAX. [IpHEMBI HOBBIICHUS

3¢ PEKTHBHOCTH TEPMUUECKUX METOIOB (METO[ CXKATHUS T1apa,
HOCIIEZIOBATENBHOE PACIIONIOKEHHE Kamep).

YO, CP

DIEeKTPOXUMHUUECKHE
METOIBI

TeopeTudeckue OCHOBBI AIEKTPOXUMUYECKUX METOIOB yaleHUs
MEJIKOJUCIIEPCHBIX MTpUMecel, 00e33apakuBaHus, yMATYCHUS U
00e3BpeKUBaHMS BOJbl. XUMHUECKHH U 2JEKTPOXUMHUIECKUH
IpoIiecc: CXOJCTBa U pasznuyus. [Iporecchl Ha 3JeKTpoiax U B
MEKAJIEKTPOAHOM IIPOCTPAHCTBE. PaBHOBECHBIN OTEHIMAT
anektpona. YpasHerue HepHera. 3akonst Papanes. CriocoOsr
MHTEHCU(HUKALNH IICKTPOXUMHUUECKHX MPOLECCOB.
KoHcTpyknnoHHOE 0popMIICHHE B YCIOBHS POBEACHUS
OTAEIBHBIX MEKTPOXUMHHIECKUX ITPOIIECCOB. AHOJHOE
OKHCJICHHE 1 KaTOJAHOE BOCCTAHOBJICHHE TOKCHYHBIX ITPUMECEH.
DICKTPOIU3EPHI: UX TUIBI K CLIOCOOBI OOPHOBI C
0CaJIKOOTIIOKCHUEM U OTPaBIEHUEM IJIEKTPOIOB.
DJIEKTPOXUMHUYECKUE YMSATYUTENU. DISKTPOQIIOTAIIHS.
OKTpOXUMHUYECKas U 3JIEKTPUUECKasi KOarysaius.
OnexTpoxpuctaminzanys. [IpenmyniecTsa 1 HeAOCTaTKU
3JEKTPOXMMHUECKHX METO/IOB 10 CPaBHEHHIO C PEareéHTHBIMHU.

BO

CopbunonHBIC U
HOHOOOMEHHBIE METOBI

Teoperuyeckre OCHOBBI METOIa HOHHOTO oOMeHa. [IpumeHeHue
MOHHOTO OOMEHA B CHCTEMax OYHUCTKHU (YMSATYCHHUE, YAAICHUC
KapOoHaTOB, oOecconBanme). IoHOOOMEHHBIE MaTEePHAIIBL:
OpraHuYecKue, HeOpraHMIeCKHe, KAaTHOHOOOMEHHEIE,
AQHHOHOOOMEHHBIE. ATNmapaTrypHoe 0(pOpMIICHHE IPOLIECCOB
MOHHOTO 0OMeHa. Pereneparnsi HOHOOOMEHHBIX MaTEePUaJIOB.
MeMOpaHHbIe TEXHOJIOTHH TIepepabOTKH CTOUHBIX BOJ
(xmaccuduranys METoI0B, MEXaHU3MBI IepeHoca uepes
MeMOpaHy, ABWKYIIUE CHIIbI U TEOPETHIECKOE OIIMCaHNE
nporneccoB). KomOnHUpOBaHHBIE METOIBI IEPEPAOOTKH CTOUHBIX
BOJI.

YO, T3, CP

10.

Tunuuynabie
MIPOU3BO/JICTBA U
HMCTOYHUKHU 3arpsi3HEHUS
TOYB

IIpoMbliICHHBIE aBapUU U YpE3BblYaliHbIe cuTyanuu. Mx
BIIMSIHUE Ha XUMHUYECKHUH COCTaB U CTPYKTYpy N04B. TUNIMYHbBIE
MPOM3BOJICTBA ¥ NCTOYHHKH 3arpsI3HEHUS 1I0YB (CTOYHBIE BOIBI,
TBEPABIE 0TX0/1b1). OOIIME MOIX0/IBI K MPEIOTBPALICHUIO
BPEIHBIX BEIOPOCOB. THIOBBIE TEXHOJIOTUH MIPEAOTBPAIICHHUS
3arpsisHEHUst JUTOC(EpHl U e€ peaduIINTALIH.

YO

11.

TeopeTnvecknue OCHOBBI
OMOXHUMHUYECKHUX
METOJI0B OYMCTKHU
OTXOJIOB U
peadumuTaIye MoYB

bruoxumuueckue MeTos! OYUCTKU CTOUHBIX BoA. CocTaB
AKTHBHOTO MJIa ¥ OMOIIEHKH. 3aKOHOMEPHOCTH pacnaja
OpPTaHMYECKHX BEIIECTB B CTOYHBIX BOAAX M TIOYBE.
Amnabonuueckre u KaTabomdecKre MpoLecchl. Y paBHEHHUE
Muxasnuca-MeHnreHa. [loxysmnupuyeckuil METOJ OIIpeNEIEHUS
KOHCTaHTHI (pepMEHTATHBHOH peakiuy. OepMeHTHl H YH3UMBI.
ITpomMoTOpEI M HHTHOUTOPEI OMOXMMUYECKHX ITPOIECCOB.
DaKTOpBI, ONPEACTSIOUINE CKOPOCTh IPUPOCTA OHOMACCHI.
Hcnonp3oBanue ypaBHeHHss MOHO 11l OEHKH CKOPOCTU
pa3BUTH MUKPOOPraHu3MoB. OCHOBHBIE TOKA3aTENU CTOUHBIX
BOJI, OIPEENSAIONINE BO3MOXKHOCTh OUUCTKH CTOYHBIX BOJ U
3arpsisHEHHBIX 11ouB Onoxumuueckumu Meronamu (BIIK, XTIK).

BO

12.

AdpOOHBIE TEXHOJIOTHU
nepepaboTKU OTXOI0B U
peaduInTaIMY TI0YB C
HCIIOJIb30BAaHHEM

AspoOHBIC U aHA3POOHBIC METOJIBI OYUCTKH CTOYHBIX BOJ H
moyB. MaccooOMEHHBIE TIPOIIECCH U PAKTOPHI, OTIPEICIISTIONTIE
CKOPOCTh POCTa MHUKPOOPTAaHU3MOB U IpoIiecca adpoOHO
OMOXMMHYECKON OYMCTKH CTOYHBIX BOJ M TOYB (TEMIEPaTypHBIN
PEXUM, TPOIAOIDKUTEIHHOCTD U PEXKUMBI adpaliy, OnoTreHHbIe

YO, KP




HUCKYCCTBEHHBIX
COOpYKEHUM

9JIEMEHTBI U MHUKPOAJIEMEHTBI, OKUCIUTENN U TSHKENBIC METAILIbI;
1 dy3us BpeAHBIX BEIECTB U MPOIYKTOB OMOXMMHUUECKHX
peakuuii). VickyccTBEHHBIE COOPY)KEHHs (aDPOTEHKU U
61oUIBTPEI). ADPOTEHKHU C PA3IMYHON CTPYKTY POl HOTOKOB
CTOYHOM BOJIBI M BO3BPATHOTO aKTHBHOTO Mia. OCHOBHBIE CXEMBI
KOMIUIEKCHOI OYMCTKU CTOYHBIX BOJ M IIOYB B HCKYCCTBEHHBIX
coopyxeHUsX. TUNNYHbIE HapyLIeHHs! B TEXHOJIOTHH
9KCIUTyaTallMy a3POTEHKOB U METO.bI TMKBUIALUH X
nocaencTsuid. KOHCTpyKIH# OHOTEHKOB-OHODIIIBTPOB.
CeKUMOHHBIC OKCUTEHKH. HapyleHus Ipy dKCILTyaTalun
OMOQHUIBTPOB M MEPHI 10 MX YCTPAHCHHIO.

13.

AdpOOHBIE TEXHOIOTUH
nepepabOTKU OTXO/I0B H
peaduIUTanyy 0YB B
TIPUPOJTHBIX YCIOBHSX

TexHomornn a3poOHOI OYUCTKU B MPUPOIHBIX YCIOBHSX.
IIpenmymecTBa 1 HEAOCTATKH NEPEN UCKYCCTBEHHBIMH
OUUCTHBIMHU COOpY>keHUAMU. [lons opolieHus, TeXHOJIOTUS UX
skciutyaraimu. [lomnst punpTpannu. buonoruueckue npyasl.
IIpaBuna sKkcIuTyaTay, KOHCTPYKIIMOHHBIE PEIIEHUS U
HH)KEHEepHBIE pacyéThI (TJIO0IIAIb MOJIS OPOIICHUS U
(unpTpanuy, IWIOMaab HAMOPKUBAHUS, aKTHBHAsI IOBEPXHOCTh
OGHOJIOTHYECKUX NPYIOB, MPOJOLKUTEIBHOCT IPEObIBAHUS
CTOYHBIX BOJ] B OMOJIOTMYECKUX NMPYAax). THIHIHBIE CXEMBI
OMOXMMHYECKON OUYNCTKU CTOYHBIX BOJ M MOYB.

YO

14,

AHa’poOHBIC
TEXHOJIOTUH
nepepabdoTKU OTXOJOB H
peabuIuTanuy IoYB

AHaspoOHbBIE METO/[bI ONOXMMHYECKOH OUMCTKH U
o0e3BpexxuBaHus ocankoB. [IpoBepka 0TX010B Ha
6mopasnaraemocts (BIIM). Bunbr anaspoOHOTO OpOXKECHHS.
Cranuu MetanoreHesza. O6e3BpekiBaHue CyIb(haTconep KAIINX
CTOKOB ¥ 104YB. JleHuTpudurKanus aHa3poOHBIM METOIOM.
HckyccTBeHHblE cOOpyxkeHMs. MeTanTeHku. PeakTopsl co
B3BEIICHHO-CEIMMEHTAIIMOHHON Onomaccoil. PeakTopsl ¢
NPUKPEIUIEHHOW OnoMaccoil. Y clloBus, ONpeesFoLe

3¢ GEKTHBHOCTD aHAIPOOHOT0 00e3BpekuBaHus. COBMECTHAsS
OYKCTKA OBITOBBIX Y IPOMBILIICHHBIX CTOUYHBIX BOJ
OMOXMMUYECKMMHU MeToZaMu. bruopasnoxkeHne necTUIuIOB,
HedTH, heHonoB At 00e3BPEKUBAHNS OTXO/IOB B ITOYBAX U B
MOJ3EMHBIX BOJIOMCTOYHHKAX.

¥O, T3

15.

Mertons! IepepaboTKH
0CajIKOB M IIIJJAMOB

O06paboTtka ocagkoB u namMoB. Kimaccudukamus ocankos u
nuiamMoB. THINYHBIE TEXHOJIOTHIECKHE CXEMBI IEPEPaOdOTKH
ocankoB. ['paBUTAITMOHHBIHN, (DIOTAIIMOHHEIH, IEHTPOOESKHBIA 1
BHUOPAIMOHHBII METOIBI YIUIOTHEHUS 0cakoB. CTa0MIH3aIis
ocankoB. KoHAUIIMOHUPOBaHUE O0CAIKOB: peareHTHbIE
(xoarynsnus) u 6e3peareHTHbIE METOIbI (3aMOpaKUBAHUE U
oTTauBaHMe, TepMHUYECKas 00paboTka). Kunkodasuoe
okucierne. O6e3BoKMBaHIE 0CAKOB. MITOBBIE TUTONIAIKH-
YIUIOTHUTENW; MeXaHndeckoe ooe3BoxkuBanue. O6opyaoBanue u
KOHCTPYKIIMOHHBIE pelIeHus. Pexynepariist akTHBHOTO WIIa.
TeXHOIOTHYECKUE CXEMBI MTOTYUYCHUS aKTHBUPOBAHHOTO YTIIS,
6€eIKOBO-BUTAMHHHOT'O KOPMOBOTO NPOJyKTa (OenBUTAMIIIA),
MIPOU3BOJCTBA CMECH KOPMOBBIX JIPO}COKEH C MIIOM U MOIyYEeHUS
TEXHOJIOTHYECKOT0 BUTaMuHA B12 1111 KOMOUKOPMOBOM
MPOMBIIIICHHOCTH.

YO

16.

Pexynepanus,
BTOpHYHas niepepadoTka,
XpaHeHne 1
HCII0JIb30BaHUE TBEPIBIX
OTXOJIOB

Pexynepanusi, BropiyHas nepepadoTKa, XpaHeHHE U
WCTIONB30BaHUE TBEPABIX 0TX010B. CpaBHUTENBHBINA aHAIN3
XUMHKO-TEXHOJIOTHIECKHAX CXeM NepepabOoTKH TBEPABIX OTXOI0B
B 9KOHOMHYECKHU PA3BUTHIX U PA3BUBAIOIUXCS CTpaHAX.
Penykuus, BTOpU4HOE UCIIONIB30BAHKE, U3BJICUEHUE DHEPT UM,
3aXOPOHEHHE OCTATKOB.

BO

17.

TexHnka ¥ TEXHOJIOTHHU
00€e3BpEeKNBaHUS
TBEPIABIX TOKCUYHBIX
OTXOJIOB

TexHUKaA U TEXHOJIOTHHA 0663Bpe)KI/IBaHI/I${ TBép)IBIX TOKCHYHBIX
otxoa0B. Kancynuposanue. [TeperuiaBka 0TX0J10B U BEDKUTAHHE
BpEAHBIX KOMIIOHEHTOB. LleMeHTupoBanue. JKCTparupoBaHue.
BubpokaBuTanlmOHHAs SKCTPAKIIMS 3arPsA3HEHUIA U3 TIOYB,
conepxammx HeTh U HEYTEIPOTYKTHI C TOCIEAYOLTIIM
u3BneucHreM Hedtu. Kpucrammmsanus. Y cTaHOBKY [yis
WCIOJIb30BaHUs TBEPBIX OTXO/I0B B KAYECTBE BTOPUYHBIX
SHEPTreTHYECKUX M MaTepHalIbHBIX pecypcoB. [leun Baniokona.

YO




Texuonorus «ITupokcamy. Y cTaHOBKH 110 nepepadoTke TBEPIBIX
Y JKUJIKUX PaJIMOAKTHBHBIX OTXO/O0B M 3arps3HEHHBIX 00BEKTOB.
OcobOeHHOCTH NepepaboTKU paJIMOAKTUBHBIX OTXO/I0B U
peabmInTanuu 3eMellb, OBEPIIINXCS PaJUOAKTUBHOMY

3apa)KECHUIO.

18. |CanurapHoe CanutapHoe 3aX0opoHeHHe 0TX00B. [IpuHnunuansHas cxema YO, T3,P
3aXOpPOHEHHE OTXOAOB U |[IOJIUTOHOB JJISl 3aXOPOHEHHS OTXOJIOB.
KOMIUIEKCHBIC [TpoTBOGMIBTPALMOHHBIN SKPaH B OCHOBaHWH MTOJIMTOHA,
TEXHOJIOTUHI cHcTeMa JipeHaka Uit cOopa GpuiIbTpaTa B OCHOBAHWUH MOJIHUTOHA,
peabuIuTanuy noyB CHCTEMa JIpeHaska Il OTBO/IA IIOBEPXHOCTHOTO CTOKA C

NPHJIETAIOIIIX TEPPUTOPHUIL, CHCTEMA OTKAUKU U OUHUCTKH
CBaJIOYHOTO (HIIBTpaTa, ra30ApeHaXKHasi CHCTEMa, CUCTEMa
OTKa4YKH{ 1 00e3BpeKuBaHMs (YTIIN3AIUH) Ta30BBIX SMUCCHH,
HENpOHMIAEMBIH TIOBEPXHOCTHBIN PEKYJIbTHBAIIMOHHBIN SKpaH.
[TpuHIMT MakCHMaJILHOTO UCTIONb30BaHUs paboyero
npocTtpaHcTBa. KOMIUIEKCHBIE TEXHOJIOTHYECKUE CXEMBI
MMpECAOTBpAIICHUA MMOCTYIIJICHUA BPEAHBIX U TOKCUYHBIX BCUICCTB
B sutocepy. CoBpeMeHHbIE METOBI U 000pYJOBaHHE
peaduIuTAINK 3eMellb.

2.3.2 3aHATHA CEMUHAPCKOr0 TUNA (MPAKTHYECKUE / CeMHUHAPCKHE 3aHATHS/
JabopaTopHblie padoThI)
JlaGopaTopHble paGoThI

No HaumenoBanue paszzaena (TeMbl) Temaruka 3aHATHI/PabOT Popwma Tekyimero
KOHTPOJIA
1. |OuuncTka cTOYHBIX BOJ OT KPYIMHOAUCHEPCHBIX |OYHUCTKA CTOYHBIX BOJ METOAAMU JIP
IIpUMecei MEeTOAaMHU MPOLEKUBAHUS U MPOIICKUBAHUA U CEUMEHTAllUN
CeIMMEHTALINH
2. |®unbTpoBaHHe CHMKEHUE MYTHOCTH BOJABI METOZIOM JIP
yJIbTpadguIbTpAN
3. |IIpomecc koarymsiwm OuncTka NPUPOAHBIX U CTOYHBIX BOJL JIP
METOJIOM KOaryJIsiiN
4. |Tepmuyeckne METObI OYUCTKH CTOYHBIX U JMcTuianys B cuCTeMax OYMCTKU BOJBI JIP
MIPUPOJTHBIX BOJ
5. |OnexkTpoxuMuUecKre MeTo bl O06e33apaxnBaHKUE BOAHBIX PACTBOPOB JIP
THITOXJIOPUTOM, ITOTy4YE€HHBIM
IEKTPOXUMHUUECKUM METOJIOM
6. |CopOuuoHHbBIE 1 HOHOOOMEHHBIE METO/IBI AZCOPOLIMOHHBIN METOJI yIalICHHUsT JIP
OpPraHHUYECKUX MIPUMeECeH U3 BOJIHBIX
pacTBOpoOB
CeeKTHBHOE U3BJICUCHHSI HOHOB TSKEIBIX
METaJUIOB U3 BOAHBIX PaCTBOPOB METOIOM
HMOHHOI0 0OMeHa
7. |TunmyHBIE TPOU3BOACTBA 1 HCTOYHHUKH CaHUTapHO-XUMHYECKUI aHAIN3 TOYBHI: JIP
3arpsA3HEHUs 10YB OIpEeNieNIEHUE COePKaHU aMMHAaKa,
XJIOPUAOB, HUTPUTOB U HUTPATOB
8. [Meronp! nepepaboTKH 0CaKOB U [INIAMOB O0e3B0KMBaHNE U YILIOTHEHHE OCa/IKOB JIP
CTOYHBIX BOJ
9. |TexHuka v TEXHOJIOTMH 00€3BPEKUBAHUS W3BnedeHne He(TEIPOLYKTOB U3 JIP
TBEPJBIX TOKCUUHBIX OTXOJI0B HecuaHbIX NOYB METOJIOM DKCTPAKIUH
10. |CanuTapHOE 3aXOpOHEHHE OTXO/0B U OnexTpoxumuyeckas koppekuus pH u JIP
KOMIUIEKCHBIE TEXHOJIOTHH peadrInTaum OUYHUCTKA MOYB OT COJIEH TXKEINBIX
II0YB METaJIIOB

VYernoiit onpoc (YO), camoctositenbHas padota (CP), Pemenue 3agau (P3), baui-onpoc (bO).
TBopueckoe 3aganue (T3), 3amura nadopatopHoii padotsl (JIP), TBopueckoe 3ananue (T3),
Pedepar (P)

I[lpy wW3yyeHMHM JUCHMIUIMHBI MOTYT TPUMEHATCA  DJICKTPOHHOE  OOyueHwue,
JTMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 lIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
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1. AHanu3 TpUYUH ¥ KCTOYHUKOB aBAPUHHBIX BEIOPOCOB M COPOCOB B OKPYIKAIOIIYIO

cpeny.

COBpPEMEHHBIX CPCACTB BBIYMCIIMTEIILHOM TCXHHUKU,

2. Pa3paboTka MmeponpusiTHii 1O 3alllUTE 4YEJIOBEKAa M OKPY)KAIOIIEH Cpeabl OT
pas3InYHbIX (PAaKTOPOB €CTECTBEHHOI'O, AHTPOIIOIE€HHOT'0 U TEXHOTCHHOT'O TPOUCXOKICHHUS.

3. Co6op u 06paboTka nHGOPMAITUU 00 AaHTPOIIOTEHHOM U TEXHOTEHHOM BO3/ICHCTBHH
Ha OKPYXKAIOLLYIO CpeLy.
4. MareMaTH4ecKOro MOJeTMPOBAHMS IPOIIECCOB B TEXHOC(EPE ¢ NCIOIB30BAHNEM

po(heCCHOHATILHOTO  MPOrPAMMHOIO

obecrnieueHus ¥ HHHOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH.

5. AHanM3 1 KOHTPOJIb JEHCTBYIOIIUX HOPM, NIPABUII U CTAaHJAPTOB BOJOIOATOTOBKH.

6. OrnpezenieHre TPUYUH HECOOTBETCTBUS MUTHEBOM BOJIbI TPEOOBAHMSIM CTaHIapTa U
pa3paboTKa MEpONpHUATUH, MPOLECCOB W TEXHUYECKUX PEIICHUN M0 MPEeaAynpekACHUIO U
YCTPaHEHHUIO.

7. Kputnueckuii aHanu3 HampaBlIeHUH pa3BUTHS OTEUECTBEHHOW M 3apyOexHOU

HAayYKH U TCXHUKU B C(bepe BOJOIIOATIOTOBKH U BOJOOTBCACHU .

8. Pa3zpaboTka

3KOJOIrHYC€CKHU I_IeJ'IeCOO6p213HHX mpoueCcCoB BOJOIIOATIOTOBKH H

00€3BpeKMBAHUS TOYHBIX BOJI.
9. DKOJOTUYECKHUI aHaIu3, MPeAyCMaTPUBAIOIINN PACIIMPEHUE U PEKOHCTPYKIUIO
JIEMCTBYIOIINUX TTPOU3BOJICTB, a TAKXKE CO3/1aBAEMBIX HOBBIX TEXHOJIOTHI U 000PY10BaHHUS.

10.
11.

DKosoruyeckoe odecreyeHue e TeIbHOCTH OpraHu3alui.
I'ocynapcTBEHHBIM 3KOJIOTMYECKUM HAA30p U KOHTPOJb IPU OCYIIECTBICHUH

IMPOBCPOK ACATCIIbHOCTH opraHmauHﬁ.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOr0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaruuXxcs Mo JUCHUIINHE (MOIYJII0)

e Bux CPC [epeuenp y4eOHO-METOANYECKOTO 0OECTIEUEH S AUCIIMIUINHBI 110 BHIITOJIHEHHIO
CaMOCTOSTEIILHON paboThI
1 2 3
1 |Kypcosas pabora/mpoekt |bynsiknaa T.A. Ilpomeccsl u ammapatsl 3amuThl THApocdepsl [TekcT]: yuedHOE
(KP/KII) (moarotroBka) |mocobue mns ctyaeHtoB By3oB / T. A. Bbymeikmna, C. I'. EmenpsnoB. - M.:
2 |CamocTosTenbHOe Axanemus, 2010. - 287 c.
M3yYeHHE Pa3/esioB, Beromkun, A.T'. nxkeHepHas 3ammTa BOJHON cpelbl [DIEKTPOHHBIA pecypc] :
CaMOIIOITOTOBKA yueb. mocobue — DnekTpoH. naH. — Cankr-IletepOypr : Jlans, 2014. — 416 c. —
(mpopaboTka u Pexxum moctyma: https://e.lanbook.com/book/49467.
MOBTOPEHHE Metoandeckue yKa3aHus 0 OPraHU3alli CAaMOCTOSITEIbHOM paboThI.
JIEKIIMOHHOTO Marepuaia [MeToauuecKre yKa3aHus K BBINOJHEHHUIO Ja00PaTOPHBIX PaboT.
1 MaTepHasa yueOHUKOB |YTBepxkIeHbI Kadenpoil ¢pusnueckoil xumuu, npotokoa Ne 17 ot 11.05.2017 r.
1 y4eOHBIX TOCOOHii, Mertonuueckre yka3aHHs K BBIIOJHEHHUIO Ja0OPaTOPHBIX PadOT MO ANCHHUILIHHE.
MIOATOTOBKA K YTBepkIeHb kKagenpoi gusmueckoir xumun, mpotokos Ne 10 ot 13.03.2018 r.
nabopatopHbiM paboram, [MeToqudeckne pPeKOMEHJAlMKM K OpraHM3alid ayJUTOPHOH M BHEayJHTOPHOM
KOJUIOKBHYMaM H T.11.) (camocTosITENBEHON) PabOThl CTYAEHTOB: Merojaudyeckue ykasanws / coct. T.II.
3 [[Moarortoeka k Texyiemy |Cropoxenko, T.b. Ilounnok, A.B., becmanos, H.B. Jloza. — Kpacnonap:
KOHTPOJIIO Ky6anckuii roc. yn-1, 2018. 89 ¢

Y4eOHO-METONUYECKHUE MaTepHambl ISl CaMOCTOSITENIbHON pPabOThl 0OyYarOIMIUXCS U3
YHUCiIa MHBAJIUIOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocTaBmisitoTcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHHN:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B mieyaTHOU popme yBeTHUEeHHBIM MIpU(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyLIEHUAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B hopMe IEKTPOHHOTO TOKYMEHTA.
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JIJIst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. Oopa3oBaTejibHbIE TEXHOJIOTHHM, TPHMEHsieMble TPH OCBOCHHH THCIHUILIAHBI
(Mmomyuis)

Jnst popmupoBaHuss NpoQecCHOHATBHBIX KOMIIETEHIIMM B MpOIEcCEe OCBOCHHUS Kypca
UCTIOJIb3YEeTCsl TEXHOJIOTUs MPO(eCcCHOHABHO-PAa3BUBAIOILEI0 00yUYeHHUs, IpeaycMaTpuBaroIas
HE TOJBKO IIepeJady TEOpPETUYECKOro Marepuaia, HO M CTUMYJIMPOBAaHUE W pa3BHUTHE
IPOAYKTUBHBIX [TO3HABATEIbHBIX ACHCTBUI CTYJICHTOB (Ha OCHOBE ICUXOJIOrO-MEAaroruueckon
TEOPHH MOITAITHOTO ()OPMHUPOBAHUST YMCTBEHHBIX JICHCTBHH).

B xome wu3yueHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BaHME CIIEAYIOIIUX
00pa30BaTeNbHbIX TEXHOJOTHI: JEKIUH, JiadopaTOpHbIE 3aHATHs, NpoOJIEeMHOE O0OydeHHeE,
MOJyJIbHasi TE€XHOJIOTHUS, MOJAIOTOBKA NMUCBMEHHBIX AHAJIUTUYECKMX PabOT, CaMOCTOATENIbHAs
paboTa cTyJeHTOB.

KoMmneTeHTHOCTHBIM MOAXO0A B paMkKax HpernojaBaHMs JUCLUIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOCKTHBIX METOMMK,
MO3rOBOI0 INTypMa, pa300opa KOHKPETHBIX CHUTyalluil, aHaiM3a IeJarornyeckux 3ajad,
[earorn4eckoro S3KCIepUMEHTa, MHBIX ()OPM) B COUETAHUU C BHEAYJUTOPHOU pabOTOM.

WHdpopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP  U3YyYEHUM JAUCLUILIUHBL:
UCTIONB30BaHUE  HMHOOPMAIIMOHHBIX  PECYpCOB,  JOCTYNHBIX B HH(POPMALUOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHIEMbIE TTPH H3YUCHUN JUCIUTUTNHBI
— U4 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbSI MPEAYCMOTPEHA OpraHu3aIus
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM AJIEKTPOHHON TIOYTHI.

4. OueHo4YHbIe CpeACcTBA JJISl TeKYILIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYyTOYHO
aTTecTalMu.

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 00yJaroIiXCsl, OCBOMBIINX MPOTPaMMy YI€OHOH TUCIUTUTUHBI « CHCTEMBI 3alUThI
ruzipocdepsl U IUToChHEpH.

O1eHOYHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTEPHAIBI IS MMPOBEACHUS TEKYIIero
KOHTPOJIsI B (hopMe TeCTOBBIX 3aJaHUM, JOKJIaJa-Npe3eHTallud MO MPOOJIEMHBIM BOIIPOCAM,
Pa3sHOYpPOBHEBHIX 3a/IaHUI, CHTYallMOHHBIX 337ad W MPOMEXKYTOYHOH aTTrecTauuum B (Gopme
BOIPOCOB M 33JJaHUI K DK3aMEHY U 3a4eTy.

HaumMmeHoBaHMe OIIEHOYHOTO
Kona n naumeHoBanue

Ne PesynbraTe! 00ydeHns cpencTBa
uHANKaTopa (B =
n/m (B cootBercTBHH C 1. 1.4) Texkymuit IIpomexxyTouHas
COOTBETCTBUH C 11. 1.4)
KOHTPOJIb aTTecTalys
WIIK-1.3. 3HaeT ¥ OCYIIECTBISET MOUCK Bomnpocsr mist Bomnpocsr Ha
dopmymupyer, 3aKOHOB U METOJIOB MaTEMATHKH, VYo, DK3aMeHe
AQHAIM3UPYET M PEIlaeT | €CTECTBEHHBIX M TEXHUYECKUX HAYK Pedepar
3a1auu NP pelIeHnH NpodeccCHOHANBHBIX
poheCCHOHATBHOM 3a1a4
1 JesITebHOCTH Ha
OCHOBE TOJIOKEHUH, Ymeet hopMynupoBarth,
3aKOHOB U METOJIOB AQHAJIM3MPOBATH U PEIIaTh 33/1a41
€CTECTBEHHBIX U npodeccHoHaBHON NeATeIFHOCTH Ha
TEXHHYECKNX HayK, OCHOBE TIOJIOXKEHHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX 1
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MaTeMaTU4ecKoro u
(u3HyecKoro anmnapara

TEXHUYECKHX HAayK, MAaTEMaTH4YECKOT0
u ¢usnyeckoro anmnapara

HUIIK-2.1. OuenuBaer
MIPUYNHBI 1 ICTOYHUKA
aBapUITHBIX BEIOPOCOB
1 cOpocoB B
OKPYKAIOLIYIO CPEIy

3HaeT NPUYUHBI U NTOCIECTBUS
aBapUIHBIX BEIOPOCOB M COPOCOB
3arpsI3HAIONINX BELIECTB B
OKPY’KaroLIyo Cpery

YMeeT BBIABIATH PUYUHBI U
HCTOYHHMKH aBapUHHBIX BEIOPOCOB H
cOpOCOB B OKPYXKAIOLIYIO CpeLy, Ha
OCHOBE (PH3NKO-XMMHUYECKHX
NPE/ICTABICHUHI O CTPOCHUHU
rugpochepsl U TUTOCHEPHI

Brnaneer HaBbIKaAMU OLICHKH TPUYUH U
HCTOYHHKOB aBapHUITHBIX BEIOPOCOB U
COpOCOB B OKPYIKAOIIYIO CPEy,
MOHMMAaHKUEM CHICHUPUKH U
M€EXaHHU3Ma TOKCUYHOIO IEMCTBUA Ha
JKMBOE BEIIECTBO OPTaHU3MOB
IIPUOPUTETHBIX 3arpsi3HUTEIICH B
aTMoc(hepHOM BO3AyXE,
BoZi0eMax(BOJOTOKaX) U
OHOreOIEHO3aX

3amaun s
CaMOCTOSITENTEHOM
paborTsl,
Bomnpocs! 1 YO

Bompocs! Ha
JK3aMeHe

HUIIK-2.2
PazpabatsiBaeT
MEpOIIPUSTHS 10
3aIlUTe YeIoBeKa U
OKpY>KaroLiei cpesl
OT pa3IMYHBIX
(dakTopoB
€CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOT€HHOTO
MIPOUCXOXKACHHS

3HaeT MEpOIPUSITHS 110 3AIIUTE
4eJIoBeKa U OKpYIKarolel cpeibl OT
Pa3IUYHBIX (AKTOPOB ECTECTBEHHOTO,
AHTPOIIOI¢HHOTO U TEXHOTCHHOT'O
MPOUCXOXKICHUSL, CIIOCOOBI
M3MEPEHHUS U OLICHKH YPOBHEH
oIacHoCTei B cpesie 00MTaHusl, KaK
PacCYUTHIBATH XUMHYECKYIO HArpy3Ky
HCTOYHHMKOB B IKOCHCTEMAX, MOJIEIIN
pacnpocTpaHeHusi, TpaHCGOPMaIUU U
HaKOIIJICHHUS 3arpA3HAIONINX BEIIECTB
B iutochepe u ruapochepe

‘YMeer noaroraBiuBarh
MPE/IIOKEHHMS 110 3aIIHUTE YeTOBeKa U
OKpYXKaIomIeH cpelibl OT Pa3ITMYHbIX
(haKTOpOB €CTECTBEHHOTO,
AQHTPOTIOT€HHOTO ¥ TEXHOT€HHOTO
MIPOUCXOXKICHUS, 00padaThIBATh
MOJTyYeHHBIE Pe3yJIbTaThl, PACCUUTATD
Harpy3KH XMMHUYECKHX UCTOYHHKOB B
IKOCUCTEMAX,

KOJINYECTBEHHO PACCUUTATH U
OLIEHUTH 110 0a3aM JaHHBIX
M3MEpeHni mapaMeTpoB IPUPOTHOM
CpeAbl THIT XUMUYECKOTO HCTOYHUKA

Bomnpocs! 1 YO
CamocrosiTenbHas
pabota

Bompocs! Ha
SK3aMeHe

HIIK-1.3.
dopmynupyer,
aHATU3UPYET U peraeT
3a1aun
npodeccruoHaTbLHOM
JeSITeIbHOCTH Ha
OCHOBE TTOJIOKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX U
TEXHUYECKHX HaYK,

3HAET U OCYIIECTRIISAET MOUCK
3aKOHOB U METOJIOB MaTEMAaTUKH,
€CTECTBEHHBIX M TEXHUYECKUX HAYK
[PH pelieHnr npodecCHOHANTBHBIX
3a1a4

BJ'Ia)ICeT 1 BHCIPSACT B
HpO(l)eCCI/IOHaJ'H)HyIO ACATCIbHOCTD
IIOJIOXKCHHU S, 3aKOHBI 1 METOAbI
C€CTCCTBCHHBIX U TEXHUYCCKUX HAYK,
MaATE€MaTU4YCCKOro u (1)I/IBI/I‘I€CKOF0

Bomnpocs! g YO

Bormpocs! Ha
JK3aMeHe
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MaTeMaTH4eCKOro 1
(u3mgeckoro ammapara

anmapara ;s peIeHus 3a1ad 1o
obecmieueHnIo TeXHOCHEPHOI
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
HCTOYHHMKOB B DKOCHUCTEMAX

YMeeT NoAroTaBINBaTh
NPEUI0KEHHS 10 3aLIUTE YSJIOBEKa U
OKpY’Karolieil cpenpl OT pasINuHbIX
(haKTOPOB €CTECTBEHHOTO,
AQHTPOIIOI¢HHOT'O U TEXHOTCHHOT'O
TIPOMCXOXKICHUS, 00padaTHIBATh
TIOJTyYEeHHBIC PE3yNIbTaThl, PACCUUTATh
Harpy3Kd XMMHUYECKHX HCTOYHHKOB B
IKOCHCTEMAX

BrnaneeT HaBbIkaMu pa3pabOTKu
MEPONPUATHI MO 3alIUTE YEI0BEKA U
OKpY>Karollei cpelibl OT pa3IuyHbIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPONIOTEHHOT'O U TEXHOT€HHOTO
MIPOUCXOXKACHUSA, HAaBBIKAMU
ONTUMU3AINA HEOOXOTUMBIX
JIEHCTBUH 10 HACHTU(DUKAITUH
Ppa3JIMYHbIX TUIIOB MPUPOAHBIX U
TEXHOT'CHHBIX HCTOYHHUKOB Ha
IpUMEpe XUMUYECKUX 3arpsi3HEHUN

Bomnpocs ms YO
CamocrogTeabHas
pabota

Bompocs! Ha
9K3aMEHE

HUIIK-2.1. OuenuBaer
NPUYUHBI 1 HCTOYHUKH
aBapUiTHBIX BHIOPOCOB
1 cOpocoB B
OKPY’KaIOLIYIO Cpery

3HaeT NPUYUHBI U [TOCIIECTBUS
aBapUItHBIX BEIOPOCOB U COPOCOB
3arps3HSIONINX BEIIECTB B
OKPY’KaroLIyIo Cpexy,
XapaKTEePUCTUKHU Pa3IMYHBIX THIIOB
MCTOYHMKOB XUMHYECKHX ¥ UHBIX
3arpsA3HEHUM, IPUHIUITBI H METOJIBI
UX HACHTU(UKALNH, COBPEMECHHbIC
TeHACHLUH PA3BUTHS TEXHUKH U
TEXHOJIOTHH B 00JIaCTH 3aIIUTHI
rugpochepsl U IUTOChEpHI

‘YMmeeT BBISIBIISATh IPHYUHEI U
WCTOYHHKH aBapUIHBIX BEIOPOCOB U
cOpOCOB B OKpY>KaroIIyIO Cpey, Ha
OCHOBE (PU3NKO-XMMHUYECKHX
MpPEeJCTaBICHUN O CTPOCHUH
rugpochepsl U IUTOCHEPH, OTINYATH
HIPUPOJHBIE U AHTPOIIOT€HHBIE
WCTOYHMKH, (popMyIMpoBaTh
OCHOBHBIE ITOHATHUS

Brazeer criocoGHOCTBIO K aHAM3Y
COBPEMEHHBIX TEHIEHIMH PA3BUTHS
TEXHUKHU ¥ TEXHOJIOIUI B 00J1acTH
obecrneueHus 0€30MaCHOCTH U

Bonpocs! mis
«OnHI-orpocay

Bompocs! Ha
SK3aMEHe
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3¢ (HEKTHBHOCTH METOAOB U CUCTEM
3aIUTHI TUTOCQEPHI U THAPOCHEPEI
OT BpEJHbIX BO3AECUCTBUN

UIIK-1.3.
dopmynupyer,
aHATU3UPYET U pelaeT
3a1auu
po¢eCCHOHATBHOM
JESATENBHOCTH Ha
OCHOBE ITOJIOKCHHUH,
3aKOHOB U METOJOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK,
MaTeMaTHU4eCKOro 1
¢u3nYecKoro anmnapara

3HAET U OCYIIECTBIISICT MOUCK
3aKOHOB 1 METOZIOB MaTEMaTHKH,
€CTECTBEHHBIX M TEXHUYECKHUX HAYK
P pEeLICHUH MPO(ecCHOHANBHBIX
3a1a4

YmeeT hopMynupoBath,
AHAM3UPOBATH U PELIATh 3a1aul
npodecCHOHATBHON EITEIBHOCTH Ha
OCHOBE TIOJIOKCHHU 1, 3aKOHOB U
METOJIOB €CTECTBEHHBIX U
TEXHHYIECKHX HAyK, MATEMAaTHYCCKOTO
¥ (PU3UYECKOTO ammapara

Brnaneer u BHeIpsET B
npo¢eCCUOHATBHYIO NEATSILHOCTh
TIOJIO’KEHHS1, 3aKOHBI U METO/IBI
€CTECTBEHHBIX M TEXHUYECKUX HAYK,
MaTEeMAaTHYECKOTO U (PU3HUECKOTO
anmnapara JJisl pelieHus 3a1a4 1o
obecrieueHNIO TeXHOCHEPHOH
Oe3omacHOCTH

Bomnpocs ms YO
CamocrogTeabHas
pabota

Bompocs! Ha
9K3aMEHE

UIIK-2.2
PazpabatsiBaeT
MEPOIIPUATHA 110
3aIlIUTe YeI0BeKa 1
OKpYy>Karouiei cpeibl
OT Pa3JINIHBIX
(dakTopoB
€CTEeCTBEHHOTO,
AHTPOIIOTCHHOTO U
TEXHOTEHHOTO
TIPOUCXOIKACHUSL

3HaeT MEPOIPHUSTHS IO 3aIIUTE
YeJIOBeKa U OKPY’KaroIeH Cpeibl OT
Pa3INYHBIX (pAKTOPOB ECTECTBEHHOTO,
AQHTPOTIOT€HHOTO ¥ TEXHOT€HHOTO
MIPOUCXOXKACHUS, CIOCOOBI
U3MEpEHUs U OLIEHKU YPOBHE
OTIACHOCTEH B cpejie 00UTaHus, Kak
paccUUTHIBATH XUMUYECKYIO HArPY3Ky
WCTOYHHMKOB B IKOCHCTEMaX, MOJIEIIN
pacnpocTpaHeHust, TpaHCGOPMaIHU U
HaKOIUICHHMS 3arps3HAIOIINX BEIIECTB
B ytochepe u ruapochepe

YMeer 00pabaThIBaTh MOTyYCHHBIE
pe3yIbTAThL, PACCUUTATH HATPY3KH
XMMHUYECKUX HCTOYHUKOB B
9KOCUCTEMAX,

KOJIMYECTBEHHO PacCUUTaTh U
OLIEHUTH 110 0a3aM JaHHBIX
M3MEpEHU NapaMeTpOB IPUPOJHON
CpeIBl THIT XUMHYECKOTO UCTOYHMKA

Brnangeer HaBEIKaMU ONITHMU3AIIUHA
HEOOXOIUMBIX JECHCTBUH 110
UACHTH()HUKAITNY Pa3TUIHBIX THIIOB
MIPUPOIHBIX U TEXHOTEHHBIX
HMCTOYHUKOB Ha MPUMEPE XUMHUIECKHUX
3arpsi3HEHUH, HaBbIKAMU OLIEHKH
OITACHOCTH XUMHUYECKHX HCTOYHHKOB
B 9KOCHCTEMaXx

Bompocsr mist
«bnuI-onmpocay

Bomnpocs! Ha
9K3aMEHE

HIIK-1.3.
dopmynupyer,
aHATU3UPYET U peraeT
3ama9n
npodeccuoHaTEHOM
JeSITeIbHOCTH Ha

3HaeT u OCYIIECTBJIACT MMOMCK
3aKOHOB M METOAOB MaT€MaTUKH,
C€CTCCTBCHHBIX U TEXHUYCCKUX HAYK

Bomnpocs! g YO
CamocrosiTenbHas
pabora,
TBopueckoe
3a/1aHNe

Bormpocs! Ha
JK3aMeHe
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OCHOBEC HOHOX(CHHﬁ, Ipy peICHUN HpO(l)CCCI/IOHaJ'II)HI)IX

3aKOHOB ¥ METOJIOB 3a1a4
€CTECTBEHHBIX U

TEXHUYECKUX HaYK, YMmeeT popMyInupOBaTh,
MATEeMATHYECKOTO U aHAIU3UPOBATh U pEeLIaTh 3a1a4u

npo¢eCCUOHATBHOM NeSTEIPHOCTH Ha
OCHOBE IOJI0KCHHUH, 3aKOHOB U
METOJOB €CTCCTBEHHBIX U
TEXHUYECKHUX HAyK, MATEMaTHIECKOTO
1 (pU3MYECKOTO ammapara

(1)H3I/I‘~ICCKOI‘O arirapara

Bnagneer u BHeApseT B
po¢eCCHOHANBHYIO e TEIFHOCTh
MOJIOKCHUS, 3aKOHBI U METOTBI
CCTECTBCHHBIX M TCXHUYECKHUX HAYK,
MaTEeMAaTHYECKOTO U (PU3HUECKOTO
ammapara JJis pelieHus 3a1a4 1o
obecrieueHnIo TeXHOC(hepHOH
0e30TIacHOCTH

TunoBbie KOHTPOJIbHbIE 3aJaHUS] UM HHbIE MAaTePUAJIbl, HEOOX0AMMBbIE /IJIl OLIEHKH

3HAHWH, YMeHHIi, HABLIKOB H (MJIM) ONBITA JeSITeIbHOCTH, XapPaAKTePU3YyIOIIHNX 3TANbI
¢GopMupoBaHusi KOMIIETEHIIMIA B Mpollecce 0CBOEHUS 00Pa30BaTeIbLHOM MPOrPaMMBbl
Ilpumepnulii nepeuens 6onpocos u 3a0anuil

Bonpochl uisi ycTHOro ompoca/TeMbl pedeparoB mo temMe «CTparerusi U TaKTHKA
32U ThI THAPOC(EPhI, 0YUCTKA CTOYHBIX BOI»

1. Kakue oCHOBHBIE XapaKTEpUCTUKN KadeCcTBa BOJbI BbI 3HaeTe?

2. Kakue oTpaciiv mpOMBIIIJICHHOCTH SIBJISIFOTCS. HAaOOJIee OMTAaCHBIMU JIJIsl TUAPOCchephI?

3. HpI/IBCI[I/ITC KJIaCCI/I(l)I/IKaHI/Iﬂ BCIIIECCTB — 3al"p5[3HI/IT€J'I€I\/'I BOAbBI U METOAbI UX U3BJICUHCHUA
(o a30BOMY COCTOSHUIO M XUMHUYECKOMY COCTaBY ).

4. PacckaxuTe 0 0€30TXOHBIX U peCypcocOeperaroinx TEXHOIOTHSIX UCIIOIb30BAHUS BOIBI
B TeXHOCeEpE.

Bonpocs! 1J1s1 ycTHOT0 onpoca 1o teMe «O4nCTKA CTOYHBIX BOJ OT KPYINHOAMCIEPCHBIX
npuMeceii MeTOJaMU NMPOLEKUBAHUS M CEAUMEHTALMN»

1. Or kakux (¢akTtopoB (M TOYEMYy OT HHX) 3aBUCHT CKOPOCTb OCA&KICHHUS
KPYITHOTUCTIEPCHBIX YaCTHI] B YCIOBHAX €CTECTBEHHOW KOHBEKITHH?

2. KakoB mnpuHuuMn BbIOOpa ¢(opMyn ans pacdyera MONPAaBOYHOrO Kod(UIMEHTa,
HEOOXOIMMOTO TIPH OTPENEICHUH CKOPOCTH OCAKICHUS YAaCTHUIBl B YCIOBUSIX BBIHYXICHHOU
KOHBEKIIUN?

3. Kakoil mpyHINT JIGKUT B OCHOBE ONPEACTICHHUS CKOPOCTH OCAXJIEHHUS YacTHIl, dopma
KOTOPBIX OTIMYAETCS OT CHepUIecKOoit?

4. Kakoe 000pya0BaHNE€ IPUMEHSIOT JUIsl TpPyOOi OUYUMCTKU OT HEPACTBOPUMBIX ITPUMECEi?

5. TloueMy moI0OYHBIE OTCTOMHUKH SKOHOMUYHEE OTCTONHHUKOB JPYTUX THUIIOB?

Ipumep 3agaunm no teme «OUYMCTKA CTOYHBIX BOJ OT KPYNMHOAMCIIEPCHBIX NMpHUMeceil
MeTOIaAMHU MPOLEKMBAHUS U CeTUMEHTALNI)

Bopna, conepkaiias pedHol WA M YACTHUIIBI MECKA, MOCTYIMAET B OYUCTHBIE COOPYKEHUS
Kpacnogapckoro Bomokanana. ['myOmna oTcToiinmka A cocrtaBisger 10 MeTpoB, MJIOMIAIb
nosepxHocTH — 100 M. T'my6uHa oTcToiiHNKa B cocTaBiseT 5 METpoB, MIOMAIh TOBEPXHOCTH —
200 M2. B KakoM U3 pe3epByapoB OCaKJICHUE UIET OBICTpee, ecI 00beMHas CKOPOCTh TIPOKAYKH
BOJIbI OJMHAKOBA U paBHa 20 M qac?
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Bomnpocek! AJis1 YCTHOTO 0npoca U caMOCTOSITeJIbHOH padoThl M0 TeMe «DJIoTAMOHHbIE
METObD»

1. B uem cyth MeTona dotamnuu?

2. ColumrosieHre Kakoro yCJIOBUS HEOOXO0IMMO s pealu3auu Metoaa (aorarmm?

3. [louemy roTupyromias cuia 3aBUCUT OT yIJla CMauMBaHUS YacTUIL?

4. Ha3zoBUTE YCTpOHCTBA, HCIIOJB3YEMbIC ISl OTACICHUS HEPTEMPOIYKTOB U KHPOB OT
OUHMIICHHON BOJBI BO (hiroTaTopax.

5. Kakum 00pazom u modemy MOKHO HHTEHCU(HUITUPOBATH TIpoIiecc QuioTanuu?

Bonpocs! 1J1s1 yCTHOT0 onpoca no teMe «@HJIbLTPOBaHUE»

. KakoBbI MexaHN3MBI U3BIICUEHHSI JUCIIEPCHBIX YaCTHUI] B ITporecce GUILTPOBAHUS?

. B uem cocTosT oTIn4Ms MOBEPXHOCTHOTO (PUIBTPOBAHUS OT (PUIBTPOBAHHUS B CllOe?
. Kakue daxtops! onpeensroT J0IroBeYHOCTh (DMIIBTPOB U KauecTBO (uibTpaTa’?
AmnmapatypHoe odopmiieHHe porecca GIbTpoBaHus. OHIBTPYIOIINE MaTEPUAIIBI.
Kaxk npounsBonuTcs nporece peresepanuu GuiabTpoB?

A WNE

Bonpocs! 17151 YCTHOTO onpoca 1no teme «XuMHYeCKHe MeTOAbI epepadoTKU CTOYHBIX
BOI»

1. Kakue MeTo1bl XUMHUYECKOI HEUTpamu3aiy 1 OCAXICHHUsI BPEIHBIX IIPUMECE B CTOUHBIX
BOJIaX BbI 3HaeTe?

2. Kakue OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE METO/bl 00€3BPEKMBAHUS  TOKCHUYHBIX
npuMecel Bbl MOXKETE Ha3BaTh?

3. Haubonee pacnpocTpaHEéHHble OKHUCIAMTENM. KakoBbl INpeuMyIeCTBa M HEIOCTATKU
XUMHUYECKHX METOJIOB N1€PepadOTKU CTOUHBIX BOA?

4. KakuM crioco6oM NpoBOAUTCS 00€3BpEKUBAHUE COSJMHEHUHN PTYTH, MBILIbSIKA, Xpoma?

Bonpocs! qis1 yetHoro onpoca no teme «IIponecce koaryassuum»

[lepeuncnure cTaauu mpouecca KoaryJsiuuu.

Kakue ¢akTopsl onpenenstoT CKOpoCcTh KoaryJsiuu?

Kaxue xumuueckue koarysiHThl Bbl 3HaeTe? Kak mponu3BOUTCS pacyeT 103 KOaryiastHTOB?
Mexanu3sm BozzeiicTBus (oKynsHTOB. Heoprannueckue u opranudeckue QpIoKyJIsHTHI.
Kakne nmytn nHTEHCH(PUKALINK TIpoLIecca KOaryJisiiui Bbl MOKETE Ha3BaTh?

arONE

Bonpoce! ajs1 ycTHOro onpoca mo rteMe «TepMuYecKHe MeTOAbI OYMCTKH CTOYHBIX M
NMPHUPOJAHBIX BOA»

1. Kakue MeTo/1bl OYMCTKH CTOYHBIX BOJ OTHOCSITCSI K TEPMUUYECKUM?

2. PacckaxuTe 0 TEOPETUYECKUX OCHOBAX METOJA TUCTHILISIIUH.

3. UeM npocTas meperoHka oTiImdaeTcs oT (ppakimOHHOW MePErOHKH ?

4. B yeMm 3aKiIr04aeTcs METOJl CKATUA Mapa U JJi Yero OH MPUMEHSeTCs?

Bonpocs! 1i1s1 «0JIMI-0mpoca» mo TemMe «JJIeKTPOXUMHYECKHe MeTObI»

1. Kak BBITISAUT NPUHIUIHATIBHAS CXEeMa 3JIEKTPOXUMUYECKON STUeKn?

2. Kakue peakiuy npoTeKaroT Ha dJIeKTpoaax?

3. Uro Takoe 37EeKTPONn3ep U IS 4ero OH MpUMeHsIeTCs?

4. DneKkTpoXuMHYecKoe 00e33apaKMBaHUE IPUPOIAHBIX U CTOYHBIX BOJI.

5. Kakue mpenmyiiectBa M HEAOCTAaTKU 3JIEKTPOXMMHUYECKUX METOJOB MO CPAaBHEHUIO C
pEeareHTHBIMU BBl MOXKETE Ha3BaTh?

Bomnpocsl 1151 yeTHOr0 onpoca no reme «CopoumoHHbIe H HOHOOOMEHHbIE METOIbI»

1. MonHsIii 0OMEH: IPUHIIUITEI HOHHOTO 0OMEHA, CeNIEKTUBHOCTh, CTaJAMH HOHHOTO OOMEHa,
CKOPOCTh HOHHOTO OOMEHa.

2. Kakue Turbl HOHOOOMEHHBIX MaTEPHAJIOB BBl 3HaeTe?
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3. Kakoe nmpuMeHeHHe HaXoIAT LIE0JIUThI B CUCTEMAaX 3aIlUThl CPebl OOMTaHUs?
4. PackpoiiTe NOHsATHE «OOMEHHAs! EMKOCTbY.

5. Kak npoBoaurcs pereHepanys HOHOOOMEHHBIX MaTepUaJIOB?

6. UTo OTHOCAT K MEMOpPaHHBIM TEXHOJIOTUSM NEepepabOTKU CTOUHBIX BOJ?

TBopquRoe 3alaHuEC K pasaejay «COpﬁHHOHHLIe M HOHOOOMEHHbIE METOABID»
Hpez[noxq/lTe KOMIIJICKCHYIO CXEMY OUUCTKH CTOYHBIX BOJ 10 YPOBHA «BOJA IUTHEBAs), €CIIN

OTH BOJBI COJIEPKAT CJEIOBBIC KOJIWYECTBA HEPTEIPOMYKTOB, COIU TSHKEIBIX METAJLIOB
(xoHIEeHTparms 50 Mr/aM°) M aTOreHHbIe GAKTEPHUN.

Tembl AJIA YCTHOTO oImpoca 1mo Teme «TunugHbIE MpPOU3BOACTBA U UCTOYHMKH 3aIrPA3SHCHUA
mo4B»

1.

2.
3.
4

Kakoe BiusHEE OKa3bIBaIOT aBapUM W YPE3BbIYAHWHBIC CUTyaIlMd HA XMMUYECKUNA COCTaB U
CTPYKTYpy HOYB?

Kakue TunmyHbIe MPOM3BOICTBA U UCTOYHHUKH 3arpsI3HCHUSI IIOYB BBl 3HaeTe?
OxapakTtepusyiTe o01ue moaXoAbl K MPEA0TBPALEHUIO BPEIHBIX BEIOPOCOB.

Kakpe THIOBBIE TEXHOJIOTMM TMPEJOTBPAIICHUS 3arps3HeHus JuTtochepsl H e
peabuInTaIi Bbl MOYKETE IEPEUUCTUTD?

Bonpocsl 1is «o6aui-onpoca» no teme «TeopeTrnyeckue 0CHOBbI O0MOXMMHUYECKHX METO/I0B
OYHCTKH OTXO0/J10B U PeadWINTAIUM NTOYB)»

CoNoOAWNE

[EEN
©

KakoB cocTaB OMOaKTUBHOTO WUJIA U TJICHKU?

Uro Takoe cydctpar? Uto Takoe UiIOBbINA UHIEKC?

Yro Takoe OMOXUMHUYECKOE OKHCIIEHUE?

Oxapakrepu3syiite cTaaiuy OMOXMMHUYECKOI0 pacajga OpraHndecKuX BELIECTB.
YeMm aHaOoIMUECKUE NTPEBPAIIECHUS OTIIMYAIOTCSA OT KaTaboJINYeCKUX?

Uro Takoe pepMEeHTHI U KaKOBa UX POJIb MPOIecCe OMOXUMUYECKOTO OKUCIICHUS?
OT Kakux mapaMeTpoB 3aBUCUT BeIMUYMHA KOHCTaHThI Muxasnuca-MeHnTena?
Kaxkue BemecTa sSBISIFOTCS HHTHOMTOpaMU (DepMEHTOB?

OxapakTepu3yiTe cTauy pa3BUTUs OMOMAacChl B OMOpeaKTope.

Kak ycraHaBnuBalOT BO3MOXKHOCTb OYHUCTKHM  IPOMBIIUIEHHBIX  CTOYHBIX  BOJ
OMOXMMUYECKUMHU METOIaMu?

BOl'lpOCbI KOI—[TpOJ’IbHOﬁ paﬁoTbl mo TeMe «Aapoﬁm,le TEXHOJIOI'UHA nepepaﬁoTKn 0TX010B H
peaﬁnJmTamm OB C UCIMTOJIB30BAHUEM HCKYCCTBEHHBIX COOpyH(EHHﬁ))

1.
2.

w

Uewm otnruyaroTcst adpoOHbBIE METOJIBI OYMCTKH CTOYHBIX BOJ M TIOYB OT aHA’POOHBIX?
Kakue akTopsl onpenesnstoT cKopocTh POCTa MUKPOOPTaHU3MOB U Ipoliecca adpoOHOM
OMOXUMHUYECKON OUMCTKH?

Uro Ha3wpIBatOT a3poTeHKoM? KakoBbI MPUHIUIIBI €70 pabOThHI?

[TpuBenuTe mpuMep CXeMbl KOMITJIEKCHOW OYHCTKH CTOYHBIX BOJI U TMOYB B MCKYCCTBEHHBIX
COOPYKEHHUSIX.

Kakve tunuvHble HApYIICHUS B TEXHOJIOTMM U DKCIUTyaTallMd a’pPOTEHKOB BBl MOXKETE
Ha3BaTh?

YeM a’pOTEHKHU OTINYAIOTCA OT OMOPHIBTPOB?

Yto npeacTaBisioT co00i CEKIIMOHHBIE OKCUTEHKH?

Bonpoch! 111 yCTHOTO Onpoca 1mo teMe «A3po0HbIe TEXHOJIOTHH MepepadoTKH 0TX010B U
peaﬁnnnTaunn IOYB B IIPUPOJAHBIX YCJIOBHAX)

1.

o

B uem cocTosT nmpenmyIecTBa U HeJJOCTATKU TEXHOJIOTHI a9pOOHON OUHCTKHU B
MPUPOJHBIX YCIOBUSX MEpe]l UCKYCCTBEHHBIMU OYUCTHBIMU COOPYKEHUSIMU?
Urto Ha3bIBatOT NoJiiMH opolieHus? KakoBa TeXHOJIOTHs X KCIUTyaTauuu?
Yewm moJist OpoIieHust OTIIMYAIOTCS OT ToJiel prtbTpanun?

B yem cocTout npuHIMI paboThl OMOIOTUYECKHUX MPYI0B?
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OxapakTepu3yiTe napameTp aKTHBHON MOBEPXHOCTH OMOJIOTHYECKOTO TIPY/Ia.
OT yero 3aBHUCHUT U KakK PaCcCUUTBIBACTCA MMPOAOJDKUTCIIBHOCTD HpC6LIBaHI/I$I CTOYHbIX BO/J B
OHMOJOrHYeCcKHUX npyaax?

BOl'lpOCbI AJIA KYCTHOI'0-0IIpocCa» 110 TEME ((AHal)pOGHLIe TEXHOJOI'IH nepepaﬁoTKu 0TX0/10B
Hu peaﬁmlnTaunn mo4B>»

1.

Noakown

Kak mpoBouTCs MpoBEpKa OTXO0B Ha OMOPa31araeMocTh?

[Tepeuuncnure Bubl aHAPOOHOTO OPOKEHUS.

KakoBbl cTaguu meTaHorenesa?

Kak npoBonutcst 00e3BpexxuBaHue cyb(arcoaepxKaiiux CTOKOB U MOYB?

Urto Ha3bIBaeTCS METAHTCHKOM?

Kaxkwue ycioBust onpeaensroT 3¢pHeKTUBHOCTh aHAPOOHOTO OpOKeHMS?

UeM OTIIMYAIOTCS PEaKTOPHI CO B3BEIICHHO-CETUMEHTAIIMOHHOW OMOMAacCOi OT peakTOpoB
C IPUKPEIVICHHOW OMOMaccoit?

Kak nmpoxoaut 6uopaszinoxenue HeTH, IeCTUIUI0B, (HEHOIOB i 00€3BPEIKUBAHUS
OTXOJIOB B IIOYBax?

BOl'lpOCbl AJIA YCTHOI'O oImpoca 110 TeMe «MeToabl nepepaﬁoTKu 0CaJAKOB H IIJIAMOB»

1.
2.
3.
4
5.

6.
7.

[TpuBeauTe K1accupUKaIMO OCaJKOB U 1IUIAMOB.

Uewm oTiinyaeTcsi rpaBUTALIMOHHBIA METO/| YIIJIOTHEHUS! OCAJKOB OT LIEHTPOOEIKHOT0?
B yeMm cymHocTh (h0TaliOHHOI0 METO/1a YIIJIOTHEHUS OCATKOB?

[TpuBenuTe npUMepsl peareHTHbIX U O0e3peareHTHhIX METOA0B KOHUIIMOHUPOBAHUS
OCaJIKOB.

Kak nmpoBoauTcst 00€3B0KMBaHUE OCAIKOB?

Jly1 4ero NpuMEHSI0TCS WIOBBIE IUIOIAIKN-YTNIOTHUTENN?

Packpoiite nonsATre pekynepanyuu akTMBHOIO MJIa.

Bonpocs! 1us1 «0ann-onpoca» no teme «Pexkynepanusi, BTOpu4Has nepepadorka, XpaHeHue
U UCII0JIb30BaHME TBEPABIX 0TX010B)

1.
2.

3.
4

5.

Uto Ha3bIBaeTCA peKynepaiueil TBepabix OTX0I0B?

KaKI/Ie XUMHUKO-TCXHOJIOTHYCCKUEC CXCMBbI nepepa60TI<1/1 TBepI[I)IX OTXO0OA0B HpI/IMeHﬂIOTCSI B
pa3BUTHIX cTpaHax? B pazBuBarommxcs ctpanax?

Uto nmoapazymeBaeT moja coooi peayKIius 0TX0A0B?

Bo3MoxHO 11 U3BII€UEHHE SHEPTUU Mpu niepepaboTke oTxo10B? Ecnu 1a, To Kakum
obpazom?

Kakum 006pa3oM mpou3BOAUTCS 3aXOpOHEHHE TBEPABIX OTX0A0B?

BOl'lpOCbl AJIA YCTHOI'O oImpoca 1mo Teme «TexHuKka M TEXHOJIOTHH Oﬁe3Bpe)Kl/lBaHI/Iﬂ TBép}IbIX
TOKCHYHBIX 0TX0A0B»

ook wdE

Kak nmporcxoaut KancyJmpoBaHUE TBEPABIX TOKCUIHBIX OTXOA0B?

JI1 KakuX TOKCUYHBIX OTXO/I0B IPUMEHSAETCS METO/] LIEMEHTUPOBAHUS?
Packpoiite nmonsTre BUOPOKABUTALIMOHHON SKCTPAKIIH.

Yro Ha3pIBaroOT neusto BaHokoBa?

B uem cyts TexHONorum «IIupokcamy»?

KakoBbl 0cOO€HHOCTH peabuIuTaIK 3eMeb, TOABEPIIUXCS PAJHOAKTUBHOMY
3apaKEHUI0?

Kakne KOHCTpYKLIMU UMEIOT YCTAaHOBKH TI0 TIepepabdOTKU TBEPABIX U JKUIKUX
PaAMOAKTUBHBIX OTXO/10B?

Tembl 17151 ycTHOTO ompoca u pedepaTos nmo pazaeny «CaHnTapHoe 3aXOpOHEHHE 0TX0/I0B H
KOMILIJIEKCHBIC TEXHOJOTMH peaﬁnnnTaunn IHo4B»

1.
2.
3.

PaCCKa)KI/ITe (0] HpHHLIHHI/IaHBHOﬁ CXEMC ITOJIMTOHOB IJIs1 BaXOpOHeHI/IH OTXOJ0B.

Jl71s1 9ero ycTpamBaroTCsl CUCTEMBI IpeHa)ka B OCHOBAHHMH MOJUTOHA?

JUJ1s 9ero mpuMeHsieTcsl ¥ KaK yCTpOEHA CUCTeMa OTKauKU M 00€3BpeKUBAHUS Ta30BBIX
IMHUCCHI?
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4.  TlpuBeguTe mpuMep KOMIUIEKCHOW TEXHOJOTHUYECKOU CXEMBbI MPEIOTBPAIICHUS
MOCTYIIJICHUSI BPETHBIX U TOKCUYHBIX BEILECTB B JTUTOCHEPY.

5. Kakue coBpeMeHHbIE METOBI U 000pYI0BaHUE peabUIUTAIINH 3eMelb IPEICTABISIOTCS
Bam nHanbonee nepcrneKTHBHBIMU?

IIprMepHBIH BADUAHT TBOPYECKOTO 3a1aHUS

[TpenoxkuTe TEXHOJOTUYECKYIO CXEMYy peaOWMIIMTAIlMU TIOYBbI, B KOTOPYIO MOMAIA HOHBI
Meau (KOHIICHTpalus 5 MI/KT) B pa30aBiieHHas cepHas Kuciora (pH BBITSHDKKM TOYBHI paBeH 3).
Jokaxure, 4To npeaoxeHHas Bamu cxema SBIIIETCS ONTUMAIBHOM.

Bonpocs! k 3amuTe Ja60paTopHbIX padoT
«O4YHNCTKA CTOYHBIX BOJ METOAMH MPOIEKUBAHUSA U CeTUMEHTALUM
1. Yro Takoe nmporie:kuBaHue?
2. s 4eT0 TMPUMEHSIOTCS TIECKOJIOBKH?
3. Jlaiite kiacCu(pUKALNIO0 OTCTOHHUKOB.
4. JI7st 9ero MPUMEHSFOTCS He()TETOBYIIIKHU?

«CHUKeHHe MYTHOCTH BOJbI METOAOM YJbTPAQUIBTPALMN»

1. Kakue meronsl MemOpaHHOro paszeneHust Bol 3Haere?

2. HazoBuTe OCHOBHBIE XapaKTEPUCTHKU HPOLECCOB YIbTpadUIbTPALUU U OOPAaTHOTO
ocmoca.

3. Kakue turnbel memOpan Bul 3HaeTe?

4. Kak paccuuTaTh yJIeJIbHYIO IPOU3BOAUTEIHLHOCTh MEMOpaHbI?

5. Kak paccuuTarh CelleKTUBHOCTh MEMOpPaHbI?

6. Kak Biusier TemnepaTtypa BoJibl Ha CEJIEKTUBHOCTh U IPOHUIIAEMOCTh MEMOpaH?

7. Ha3oBUTE TOCTOMHCTBA M HEAOCTATKM MEMOPAHHBIX METO/I0B OYMCTKU BOJIBI.

«O4nCcTKa NPUPOJHBIX U CTOYHBIX BOJA METOA0OM KOATYJISIHI»
Uro Takoe koarynsanus? KakoB e€ mexanuzm?
Yro Takoe A3eTa-noTeHIHUAl U OT YEro OH 3aBUCUT?
Kakwue ycnoBus HeoOX0QUMBI I yCIIEIIHOTO NMPOBEIEHUS KOATyJISIIIUK?
Kakue peakTuBbI yallle BCEro UCIOJIb3YIOT B KAUECTBE KOATYJISTHTOB U I10YEMY ?
OT 4ero 3aBUCHUT CKOPOCTH U MOJHOTA KOAryJIsiuuu?
Yro takoe (raokymsiuus’?
[TpuBenuTe npUMepbl HEOPraHUUECKUX U OPraHUYECKUX (PIOKYJISTHTOB.
B uem paznuuns auddy3Horo u 30HHOro ocaxaeHU?
Onummre (a3bl 30HHOTO OCAKICHHUSL.
KaKHe TEXHOJIOTMYECKHE MTapaMeTPhl MPOLECCa KOATYIISLUNA MOKHO OLIEHUTD, UCIIOJIb3YS
kpuBble Kunma?

CoNR~WNE

«AMcTHAASA NS B CHCTEMAX OYHCTKH BOJIbD)
1. Coopmynupyiite 3akoH Pays.

2 Chopmymnupyiite 3akoH JlampToHa.

3 Cdopmynupyiite nepsblii 3akoH KoHoBaoBa.

4. B yem cyTh MeTOAa pOCTOi MeperoHku (AUCTUILIALNN)?

5 YeM ¢pakinoHHAS TIEPErOHKA OTJIMYAETCS OT MPOCTON MEPErOHKHU?

6. [Toxaxkute JMHUA >KUIKOCTH W JIMHUS [apa Ha JauMarpaMMax JaBjIeHHs Tapa
(TemmepaTypbl) OT COCTaBa KUIKOCTH.

7. KakoBo anmnapatypHoe odopMiieHre MeTo1a AUCTUIUISILIUU?

8. Kakue npueMbl HCHONB3YIOTCA MJIsl CHUDKEHHMS HSHEPro3arpaT U YBEIUYEHHUS
CTENEHU OYUCTKU BOJIbI IPU UCIIOJIB30BAHUH METOa JTUCTUIIIALUN?

9. SBasieTcst M METOA TUCTHILISIIIUU pecypcocOeperaronum?
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«O0e33apaxuBaHue BOJHBIX pPacTBOpOB TUIOXJIOPUTOM, MOJIy4eHHbIM
3JIEKTPOXUMHYECKHUM METO10M»

1. Kakue peakiuu JexaT B OCHOBE 3JCKTPOXHMHUYECKOTO METOIOB YIaJICHHS
TSKEITBIX METaIOB?

2. Kakue peakiuu JexaT B OCHOBE JIJIEKTPOXMMHUYECKOTO METOJA IOJTyYCHHSI
pacTBOPOB ISl 00€33aparkHBAHMS?

3. Kakue peakiuu jiexxaT B OCHOBE METO/1a dJIIEKTPOIoTaum?

4. KakoBbl MexaHHM3Mbl BO3JCHCTBUS MMOJBEPTIIUXCS 3JICKTPOJIN3Y XJIOPHIHBIX
pacTBOPOB Ha MHKPOOPTaHU3MBbI?

5. OnuiuTe MPUHIUITHAIBHBIE KOHCTPYKIIMH 3JICKTPOJIH3EPOB, MPEAHA3HAYCHHBIX
JUTSL TIOJTYYCHHUSI PACTBOPOB, COACPIKAIIMX aKTHBHBIHN XJIOP.

6. KakoBbI yCIIOBUS U CPOKU XPAHEHHS KATOJIMTA M aHOJIUTA XJIOPHIHBIX PACTBOPOB
1OCJIE AJIEKTPOH3a?

7. Jus kakux 1eneil moMuMo 00e33apakMBaHUS MPHPOTHBIX BOJ M CTOKOB

MNPUMCHSAIOTCS ITOJIYUYCHHBIC SJICKTPOXUMUYCCKHUM ITIYyTEM paCTBOpH?

«AZCOpPOLMOHHBIA MeTO/ YAAJIeHUSI OPTAHMYECKUX NPUMecel U3 BOAHBIX PACTBOPOB»

1. Hanumnre ypaBHeHHE H30TepMbl ajncopOuuu Jlenrmiopa. OObicHUTE (PU3NUYECKUI
CMBICJI BXOZSIUX B HETO BEJIMYHUH.

2. Kak onpenenstoT KOHCTaHTHl ypaBHeHHs Jlenrmiopa? Kakue TepMonuHaMHUYECKHE H
reOMETPUUECKUE XapaKTePUCTUKN MOXKHO pacCUUTaTh, 3Hasi 3TH KOHCTaHThI?

3. Tloyemy ancopOrust yacTuil acopOaTa MPOUCXOAUT Ha aKTUBHBIX IIEHTpax?

4. Yem otiinyaercs afcopOLus U3 pacTBOPOB OT a/1COPOLIMHU Ta30B U MapoB?

5. Kakue ¢akTopsl BIMSIOT Ha arperaTHOE COCTOSIHUE aJICOPOLIMOHHBIX CIIOEB MOJICKYIT
ITAB?

6. [Mouemy mns amcopbrmu CH3COOH w3 BOJHOTO pacTBOpa B KavecTBE aacopOcHTa
MCIIOJIB3YIOT YToJIb?

7. Pacckaxute 00 OpHEHTalMU MOJIEKYJ] alu(aTUYECKUX CIHUPTOB (WM KHUCIOT) NPHU
a7icopOIIMK UX U3 BOJHBIX PACTBOPOB HA aKTHBHPOBAHHOM yrie. UeM ompezensiercs IJIONIAIb
MOJIEKYJIbI B a/ICOPOIIMOHHOM ClI0€e?

«CesleKTMBHOE HW3BJIeYEeHHS] HOHOB TSKeJIbIX METANJI0B M3 BOAHBIX PACTBOPOB METOIOM
HOHHOT0 00MeHa»

1. Kako#t mporiecc HaszpIBaloT Xxpomarorpaguyeckum pasaenenuem? Kakwe ¢usnko-
XUMHUYECKHE MPOIIECCHI JIEKAT B OCHOBE ATOr0 MeTo1a?

2. Kak xmaccuuuupyior XxpomaTtorpapuueckue METOIbl 0 MEXaHH3My Iporiecca
pazneneHus’?

3. Kakne mapameTpbl KOJMYECTBEHHO OMPEACTSIOT CTENEeHb CPOJACTBA Pa3felisieMbIX
BeIlIecTB K (azam?

4. Kak cBsizana ¢opma xpomarorpadpuieckoro muka ¢ BUAOM H30TEPMBbI aJcopOLuU B
YCIIOBUSIX paBHOBECHOU Xpomartorpadun?

5. UTto co00ii nmpeaCcTaBIsIOT HOHOOOMEHHBIE COPOEHTHI?

6. Kakumu cBoiicTBamMu oHM 0071a1at0T?

7. Uto Takoe BpeMs yAep>KUBaHUS U Kakue (GaKTOPhI BIUSIOT HA €T0 BETUYHHY ?

8. Or xkakux (QaxTopoB 3aBUCUT O(P(HEKTHUBHOCTh pa3leleHHss KOMIIOHEHTOB B
XpomaTorpauyeckux KoJoHKax?

«CaHUTApHO-XUMHYECKHUIA aHAJIN3 MOYBBI: ONpe/iesieHHe COAePKAHUsI AaMMHAKa, XJIOPH/I0B,
HUTPUTOB U HUTPATOB»

1. Uto Takoe nmousa? Kakue mokazatenn BXOIAT B CAHUTAPHO-XUMHUYECKUI aHAIIN3
o4B?
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2. Kakme xumudgeckue COCAUHCHUSA SABJIAIOTCA IIOKA3aTCIIAIMHU  MHUHCpaIM3allvun
OpTraHU4YC€CKUX BCIICCTB B rmoune?

3. Kako#t xapakTepuCTUKOW TIOYBBI MOXXET OBITh HAJW4YUE B HEH OOJIBIIOTO
KOJIMYECTBA HUTPUTOB?

4. MOoHO 11 IO XUMHUYECKOMY COCTaBY MOYBBI OIICHUTH JaBHOCTbH 3arps3HEHUs ee
oprannueckumu BemectBamu? Eciu na, To kakum odpazom?

5. Uto Takoe CaHUTaPHO-XUMHUYECKHUI aHaIU3 TTOYB?

6. Hamummure peakmuu, Jexanye B OCHOBE (DOTOMETPHUYECKHX OIpEIeTICHHM

aMMHakKa, HUTpPAaTOB M HUTPUTOB, a TAKXKC APreéHTOMCTPHYCCKOI'O OIPCACICHHUA XJIOPHIOB B
BOJHBIX BBITAXKKaX ITOYB.

7. Kakue cymiecTByOT mpucrocoOICHUS AJIsl B3ATHUS IPOO 1MOYB?

8. Pacckaxute, Kak pOTEKaeT MpoIecc mpodooTdopa MmoYs.

9. Onwumure 0COOCHHOCTH Ta00PAaTOPHOM MOJATOTOBKHU ITOYB K aHAJIM3y Ha HUTPATHI,
HUTPUTBI, aMMHUAK, XJIOPHUABI.

10.  OnumuTe mpoiecc MOMyYeHUs BOJHON BBITSHXKKM TMOYBBI M OCOOEHHOCTH €€
XpaHeHUs.

«O0e3BOKHBAHNE U YIUIOTHEHHE 0CAIKOB CTOYHBLIX BOJX»

1. Ha3zoBute NCTOUHUKN 00pa30BaHMsI OCAIKOB U UX XAPAKTEPUCTUKH.

2. Kakne xapakTepuCTHKH OCAaJKOB CTOYHBIX BOJI HEOOXOAMMO 3HAThH NPH BBIOOpE
000py10BaHUs AJIs1 YIUIOTHEHUS U 00€3BOXKUBAHUS OCaIKOB?

3. Kakue crnocoOGpl KOHIUIIMOHUPOBAHUSA OCAJIKOB Hepel O00€3BONKHBAHHUEM BbI
3Haere?

4. Kakue criocoObl 00€3B0’KMBAHUS OCA/IKOB BaM U3BECTHbI?

«M3B1eyeHne He(PTENPOAYKTOB M3 MECYAHBIX OYB METOAOM IKCTPAKIIUM
1. Yro takoe nmouBa? M3 kakux ¢a3 oHa cCOCTOUT?

2 OnwummuTe CymecTBYIONIYIO KiaccupuKaIuo BUI0B mouB Poccnn.

3 Yro mpencrasinsieT u3 cedst HeTh?

4. Onummre, 4TO MPOUCXOAUT C MOYBOU MPU CUIILHOM HE(QTSHOM 3arpsi3HEHUU.

5 Yro Takoe peKyJIbTHBALUSA 3eMeIb?

6. [lepeuniciure MeTOABI JHKBUAAUMU HE(TAHBIX 3arpsa3HEHUH TOYBBI M UX
OCOOEHHOCTH.

1. B uewm 3akitouaercst COpOLMOHHBIN METOJ OYMCTKHU BOJHON BBITSDKKH ITOYBBI?

8. [Tepeuncnure ucnonb3yemble B paboTe COPOEHTH U UX OCOOCHHOCTH.

9. Uro Takoe OpraHoJIeNITHYECKUE TOKA3aTENIN Ka4eCTBa BOIBI?

«JaexkTpoxumMudeckas koppexkuusi pH u ouncTka mo4s 0OT CoJiel THAKEIbIX METAJLIIOB)

1. Onumure OCHOBHBIE PUHIUIIBI 3JIEKTPOXUMHUYECKON OYMCTKH BOJAHBIX PACTBOPOB
U TIOYB.

2. Yro Takoe aHOX M KaTo?

3. Cdopmymupyiite 3akoHB OMa.

4. [lepeuncnnure OCHOBHBIE COCTABIIAIOIIME MAACHMS MOTEHIMANA AJIEKTPUYECKON
LENH JIEKTPOXUMHUYECKON YCTaHOBKHU.

S. Kak onpenenstor KoapGHUIMEHT MM0JIE3HOT0 JEHCTBUS U BHIXOJ MO TOKY.

6. Kakmne KOHCTPYKIIMOHHBIE MapaMeTphl AMEKTPOXUMUYECKON CUCTEMBI BIMSIIOT Ha
3P PEKTUBHOCTH MPOIECCa OUUCTKH?

7. B yeM cx0ICTBO M pa3nuyne dIEKTPOXUMHYECKON OUUCTKH KUIKOCTEN U IOUYB?

3a4eTHO-3K3aMeHAIMOHHbIE MaTepHaJbl /sl IPOMEKYTOUHOM aTTecTALMHU
(3K3ameH/3a4eT)
Bonpocsl Kk 3xk3aMeny:
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1. O6nacTi UCTOJIb30BaHUS BOJBI B TexHOchepe. TeHAeHIMY U3MEHEHHST KauecTBa
BO/IbI B PE3YJIbTATE AHTPOINOTCHHBIX BO3JAEHCTBUI HA OKPYKAIOIILYIO CPEY.

2. Knaccudukanms BemecTB — 3arps3HUTENCH BOJBI M METOJbI MX U3BJICUCHHUS (ITO
($ha30BOMY COCTOSTHUIO U XUMHUYECKOMY COCTaBY).
3. be3oTxomHbie W pecypcocOeperaromme TEXHOJOTHH HCIOJIB30BAaHUS BOJBI B

texaochepe. Konmenmus 06€30TXOQHOrTO0 MPOU3BOACTBA. [IPpUHIUIBI  COBEPIICHCTBOBAHUS
CYILIECTBYIOIIUX MPOU3BOJICTB.

4. bezoTxonHeie M pecypcocOeperaronye TEXHOJIOIMH HCIOJIb30BaHUS BOJABI B
TexHocepe. TUNOBbIE CXEMbI OPraHU3alUK TPOU3BOJICTBEHHBIX MPOIIECCOB.

o. Baxuelimme  TUNOBBIE — DKO3AUIUTHBIE  IMIPOLIECCHI. TexHonoruueckue,
9KOJIOTHYECKHE U IKOHOMUYECKHe NpUHIUNbL. CTaauu pa3paboTKu IPOIECCOB OUUCTKHU.

6. OcHOBHBIE  3aKOHOMEPHOCTH  TIporiecca  (UIBTPOBAHHS  BOJHBIX  CPE.
[ToBepxHOCTHOE PUIBTPOBAHUE.

1. OcCHOBHBIE  3aKOHOMEPHOCTH  Tiporiecca  (UIBTPOBAHHS  BOIHBIX  CpE.
OWIBTPOBAHUE B CIIOE.

8. ArnmaparypHoe odopMIIeHHE TIpoliecca (PUIbTPOBAHUS BOJHBIX cpell. MeICHHbIS
(UITBTPHL.

9. AnmaparypHoe odopmieHHe mporecca  (QHIBTPOBAHHS  BOAHBIX  CpEl.
CxopocTHble (GUIBTPHl HENPEPHIBHOTO M TMEPUOJUYECKOTO ACUCTBUA. DIEKTPOMArHUTHbBIC
(UIBTPBIL.

10.  Xwumwuueckue METOJbl OUUCTKU BOABL. HelTpanuszanusi KUCIBIMU ra3aMu.

11.  Xumuueckue METOJIbl OUYMCTKH BOJAbL. BbimeneHue Kaublus W MarHusl.
Tepmuueckue metofsl. 3BecTkoBaHue.

12. XuMHYEeCKUuEe METO/Ibl OUMCTKHU BOJIbl. Hanbonee pacrpocTpanEHHBIE OKUCTUTENH.
[Tpunuumn u ob6nactu npuMeHeHus Metoa. OKUCIEHHE XJIOPOM.

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

14. dusnueckue METOAbl JOCTIKEHUs OaktepunuaHoro sddekra. ITpuHIUIBI
neicTBus. AnmapatypHoe oopmiieHue.

15.  OuucTKka CTOYHBIX BOJ METO/IOM BOCCTaHOBJIEHHS (00€3BpeKUBAaHUE COECTUHEHUI
PTYTH, MBIIIbSIKA, XPOMA).

16. Cramum mporecca KOAaryJislWU: PacTBOPEHHE KOATYJSHTOB, TO3UPOBAHUE W

CMEIIICHHE PEareHTOB CO CTOYHOM BOJIOH; XJIOMbeOOpa30BaHNE U OCAKIICHHE XJIONbeB. DaKTOpPHI,
OTIPEICTISIFOIINE CKOPOCTh KOATYJISIIUH.

17.  Tepmuueckue METOJAbl OYUCTKM CTOYHBIX BOJ. MeToa JAUCTHIUIALMU.
TeopeTnueckre OCHOBBI U alaparypHoe opopmiIeHHE METOAA.

18.  dnoranuoOHHBIE METOABI OYUCTKH CTOUHBIX BOJ. TeopeTrnueckue OCHOBBI METO/IA.
Ob6nactu ero npuMeHeHHUs.

19.  ®noranuoHHBIE METOJBl OYHUCTKH CTOYHBIX BOJA. AmmaparypHoe ohopMIIEeHHE.
I'paBuTanmonnas ¢noranus. [lennas guorauus. Hanopuas dnoramus.

20. Hcnonb3oBanue GIOTalMOHHBIX METOJIOB JUI pa3/ieleHuss HeTU U BOJBI.

21.  OcHOBHBIE XWMHUYECKHE KOArYJSHTHL. [IpHHIMNHAIBHBIE CXEMBI THIIOBOTO
o0opynoBaHus. Pacuer 7103 KOaryJisiHTOB.

22. Mexanusm BozzaelcTBus  (iokynsHToB. Heopranuueckue u opraHuyeckue
(bIIOKYISHTHI.

23.  Meroabl 00e33apaKUBaHUs CTOYHBIX BOJ. [loiydeHune peareHToB, 000py0BaHHE,
CHocoObl UHTEHCU(HUKAIIMU TTpoIiecca.

24, DIeKTpOXUMHUYECKHE Tpouecchl. [[puHIMNuanbHas cxeMa IEKTPOXUMHUYECKON
A4elKU. Peakuuuy, mpoTekaromue Ha 3JIeKTPOaax.

25.  Teoperudeckue OCHOBBI  DJIEKTPOXMMUYECKMX  IPOLECCOB  OYUCTKH U
00e3BpeKMBaHMS PACTBOPOB.

26.  AHOJHOE OKMCJIEHHE M KaTOJIHOE BOCCTAHOBJIEHHE TOKCUYHBIX IPUMECEH.
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27.  DJIEKTPOXUMHUYECKOE YMATUCHHUE BOIBI.

28.  DIEKTPOXUMHYECKAs KOATYIISIIHA.

29.  DraexkTpoxumHueckoe o0e33apakuBaHUE IPUPOJHBIX U CTOUHBIX BOJ.

30.  Dnexrpodrorarus.

31.  MoHHBIA OOMEH: MPUHLUIBI HOHHOTO OOMEHA, CEJEeKTUBHOCTb, CTaAUNU HOHHOTO
oOMeHa, CKOPOCTh HOHHOTO OOMEHa.

32.  OcHOBHBbIE TUIIBI HOHOOOMEHHBIX MAaTEPUAJIOB, IIPEABABISIEMbIE K HUM TPeOOBaHUS
¥ METOJIbl pETCHEPAIIHH.

33.  Crpoenue u cBOHWCTBA (XMMUYECKHH cOCTaB, 0OMEHHasi EMKOCTh, TEPMOCTOHKOCTh
H JIp.) HEOPraHUYECKNX HOHOOOMEHHBIX MaTepHAIIOB (I[COTHTHI).

34.  IIpuMeHeHHE LICOIUTOB B CUCTEMAX 3aLIUThI Cpeibl OOUTaHMUS.

35.  CrpoeHue M CBOWCTBAa OpPraHMYECKMX HMOHOOOMEHHBIX MarepuaioB (OOMeHHas
€MKOCTb, HA0yXaeMOCTb, aJICOpOLIUs, FTEKTPOIPOBOAHOCTS).

36.  OOmenHast eMKOCTb. [IpuHIUIIBI 1 cIOCOOBI pereHepanyst HOHOOOMEHHBIX KOJIOH.

37.  VYmsaryeHue NpUPOIHBIX U CTOYHBIX BOJ|, YAAJEHHE COJEH TSHKENBIX METaJIOB C
UCTIOJIb30BaHUEM HOHOOOMEHHBIX METO/IOB. JIOCTOMHCTBA U HEIOCTATKU METOJIA.

38.  VYjajeHue M CENEKTHBHOE H3BJICUCHHME COJIEH TSDKEIBIX METalJIOB METOJIOM
HOHHOTO 0OMeHa. JIOCTOMHCTBA M HEJJOCTATKH METO/Ia.

39. MewmOpanHble U KOMOWHHUPOBAHHBIC METOAbI TMEPEPaOOTKH CTOYHBIX BOjaA. MX

JIOCTOMHCTBA Y HEJOCTATKH.
40. Kakue mpoMBINUICHHBIC aBapUU U YPE3BbIYAHBIC CUTyallMd HAauOoJIee XapaKTepHBI
g Poccun?

41.  KakoBbIM MOXeT OBITh BIMSHHME NPOU3BOACTBEHHBIX ABAPHM M Upe3BbIYAMHBIX
CUTyalluil Ha XUMHYECKUI COCTaB M CTPYKTYPY MOUB?

42.  OxapakTepu3syiiTe TUIIMYHbIE IPOU3BOACTBA U UCTOYHUKH 3arpsi3HEHUS TI0YB.

43.  Kakwue oOmme moaxo/bl K MpeIoTBPAIIEHHIO BPEIHBIX BHIOpOCcOB Bam n3BecTHBI?

44,  CymecTBYIOT JIM TUIIOBbIE TEXHOJIOTUH MTPEIOTBPAILIEHHS 3arpsi3HEHUs JTUTOChHEpb
u e€ peabunuTauu?

45.  KakoB cocraB OMOakTHMBHOIrO wia u mieHku? Uro Takoe cybcrpar? Yrto Takoe
WJIOBBINA UHJIEKC?

46. UYro Takoe Ouoxumuueckoe  okucieHue?  OxapakTepusyite  craauu
OMOXMMHYECKOI0 pacnaja OpraHnYeCcKuX BEIECTB.

47.  Yem aHaboIMUECKHUE NMPEBPAIICHUS OTINYAIOTCA OT KaTaboJINYeCKUuX?

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

49. Ot KaKkMX mapaMeTpoB 3aBUCUT BeJIMYMHA KOHCTaHThl Muxasnuca-MeHnrteHa? Kax
U JIJIS1 4ETO ONPENEIIAIOT KOHCTaHTy Muxasnuca-MeHTeHa?

50.  Kakue BemiecTBa NoBbIIAOT 3P PEKTUBHOCTH (PEPMEHTOB M KAK OHU HA3bIBAIOTCS ?
Kaxkue BemecTBa SBISIFOTCS MHTHONTOpaMu (pepMeHTOB?

51.  Kakue ¢pepMeHTHI (M TOYEMY) HA3bIBAIOT Al TUBHBIMU?

52.  OxapakTepu3yiTe CTaIiH Pa3BUTHS OMOMACCHI B OHOpEaKTope.

53.  Kakue ypaBHEHHUs XapaKTepU3yIOT IPUPOCT OMOMACChI?

54.  Knaccuduuupyiite Tpynmbl OPOMBIIIEHHBIX BOJA MO OHOXMMHYECKOMY U
XMMHYECKOMY ITOKA3aTelIIo.

55.  Kak ycTaHaBIMBalOT BO3MOXHOCTh OYHCTKH MPOMBIIUIEHHBIX CTOYHBIX BOJ
OMOXMMUYECKUMHU METO/IaMu?

56.  CdopmynupyiiTe CymHOCTh a9pOOHOT0 METO0/1a OUUCTKH.

57.  Kakumu ¢akropamu (M MoveMmy) ONpeneNseTcs CKOPOCTh Mmporiecca a’dpoOHOMH
ounctku? Kak BiausieT Temmneparypa Ha mporecc adpoOHOro OpoxeHus?

58. Ilouemy B OYHMIIAEMBbIX OHMOXMMHYECKMMH METOJAaMHM CTOYHBIX BOJAAX
KOHTPOJIUPYIOT cozepkaHue azota u ¢pocdopa?

59.  Yem mosnsi OpOIIEHUS OTIAMYAIOTCS OT moied ¢uubTpanuu? KakoBa TeXHOJIOTHS

AKCIUTyaTauuu Tosiell opomeHuss? YTo Takoe IIonagb HaAMOPAKMBAHHMS U KOrja €€ CTOUT
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YUYUTHIBATH?

60.  Yro Takoe 6monornyeckue npyapl? Kak u korjga ux sKCIUTyaTupyroT?

61.  Yto Takoe a’pOTIHK U KaKHe Mpoliecchl B HEM mpoTekatoT? [lo kakuMm mpusHaKam
U KaK KJIaCCU(UIIUPYIOT aDPOTIHKU?

62. Kakoe o0opyaoBaHHe BXOAMUT B COCTaB YCTAaHOBKHU JUIsl aHa’pOOHON OYUCTKHU?
[Touemy (¥ KaK) a9pOTIHKHA KOMOUHUPYIOT C OTCTOMHUKAMHU (OCBETIUTEISIME ) WK (prioTaTopamu?

63.  OxapaxkTepu3yiTe OCHOBHBIE MEXaHM3Mbl HApYyIIEHUS  TEXHOJIOTUU U
AKCIUTyaTalliH a3POTIHKOB, A TAKIKE MEPHI IO UX YCTPAHEHHUIO.

64.  Kaxkue dakTopsl (M mouemy) BIUSAIOT Ha 3P (HEKTUBHOCTh OYUCTKUA B OMOPMIBTpax?

65.  Yem BBICOKOHArpyxaemble OMOUIBTPBI OTIIMYAIOTCS OT KaIleJIbHBIX ?

66.  IlepeuncnuTte OCHOBHBIC HAPYIICHUS IPU IKCILTyaTalluu OMO(PUIBTPOB U MEPHI 110
UX YCTPaHEHHUIO.

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

68. Kak oCymIeCTBIISIOT MPOBEPKY OTXOJOB HAa OMOpA3IaraeMOCTh aHAIPOOHBIMH
meTomamu?

69.  KakoBbI OCHOBHBIE CTQMH aHAIPOOHOTO OpOKEHMUs?

70.  Ilepeuuncnute OCHOBHBIC (PaKTOPHI, onpeaenstomue 3HPEeKTUBHOCTh aHA3POOHOTO
Opoxenust. [loyemy mporecc aHadpOOHOTO OpPOKEHUSI CTOYHBIX BOJ, KaK IMPaBUIIO, BEAYT B JIBE
cTyneHu?

71.  Yewm OMOpEaKTOpPHI MEPBOTO MOKOJCHHUS OTIMYAIOTCS OT OMOpPEaKTOPOB BTOPOTO
MOKOJICHUS?

72.  Kak oCyIIeCTBIISIOT COBMECTHYIO OUYUCTKY OBITOBBIX M CTOYHBIX BOJ?

73.  Kakue TpeOOBaHUSA NPEABSBIAIOT K CTOKAM, OYMIIAEMbIM OHOXUMHUYECKUMHU
METOIaMH?

74.  Kakue mapameTpsl (M MOYeMy) XapaKTepu3yroT OHO0OCcaIKu?

75. OxapakTepu3yiuTe METOAbl M TEXHUYECKHUE pEIIeHUs, NPUMEHSIeMbIC sl
VIUIOTHEHHS Ua.

76. J1s1 uero Hy»Ha CTAOMIIM3AIUS OCAJKOB U KaK €€ OCYIIECTBIISIOT?

77.  Ilouemy M Kak OCYLIECTBISIOT KOHAMLMOHUPOBaHUE ocaakoB? OxapakrepusyiTe
Oe3peareHTHBIE METO/IbI KOHJAUITMOHUPOBAHHSI OCATKOB.

78.  Yewm uioBbI€ TUIOMIAJIKH OTIMYAIOTCS OT IUIOMIAIOK-YTIIOTHUTENEH?

79.  OxapakTepu3yiTe JOCTOMHCTBA M HEJOCTAaTKH, KOHCTPYKIIMOHHBIE 0COOEHHOCTH
PaCTIBUINTENIFHBIX CYIIWIOK M ONTHMAJIbHBIE YCIOBHS UX AKCILTyaTaIliH.

80.  OxapakTepu3yiiTe JOCTOMHCTBA M HEJOCTAaTKH, KOHCTPYKIIMOHHBIE 0COOEHHOCTH
CYIIMJIOK C BparfaroummMmcs 6apabaHoM U ONTHUMAIbHBIEC YCIOBHS UX SKCILTyaTaIlUH.

81.  Yto Takoe «CyHIIMIBHBIN ammapaT B3BEIIEHHOTO CI0s C MHEPTHBIM HOCUTENEM»?

82.  IlpuBenute mpuMepbl peKyNepanuy aKTHBHOTO HJIa.

83.  Mznoxwure CyIIHOCTh METOJIa SKCTPArHpOBAHUSI.

84. KakoBa cymHocts MeTona kpuctammmsamuu? Kak yctpoeHo o6opymoBanwme,
MpUMEHSIEMOE JJIsl KOHIIEHTPUPOBAHHUS BEIIECTB METOIOM KPUCTAIIA3AIUU?

85. B u4em cyTth MeTona mpocToii meperonku (auctmuisinny)? KakoBo anmaparypHoe
oopmieHre MeTo1a AUCTIILISIMN?
86. Kakme mpmeMbl HWCHONB3YIOTCS JUIS CHWJKGHHS DHEprosarpar |

YBEJIMUEHUSI CTENEHW OYHCTKH BOJBI TPHU HCIOIH30BAHUM METOJA JUCTUIUIALNN?
SBysieTcs M METOJT IUCTHIUISIIIAN PecypcocOeperaronmm?

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

88.  Ilepeuncnure OCHOBHBIE  OIEpallMU  TEpepadOTKA  TBEPIABIX  OTXOJOB,
o0ecrieynBaroIye yCTOHYMBOE pa3BUTHE OOIIECTBA.

89. B ueMm cX0ACTBO M pa3inuuue CXeM IMepepabOTKH TBEPABIX OTXOJ0B B PA3BUTHIX U
pa3BUBAIOIINXCS CTpaHax?

90. B dyem pasHuna Mexay KOHTPOJMPYEMOM M HEKOHTPOJUPYEMOW SMHUCCHUEH
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OTXOI0B?

91.  OxapakTepu3yiiTe MeTOA KalCyJaupoBaHusa. Yem MeTOJ KarcyJlIupOBaHUS
OTJIMYAETCs OT METO/1a IIEMEHTUPOBAHHUSI?

92.  Yro Takoe »HEPreTUUECKUi MOTSHIIMANI OTXOJ0B M KaK €ro UCTOIb3YI0T?

93. B wuyem cyTh Merona mnupoiu3a TBepAbIX o0Tx0a0B? KakoBo ammaparypHoe
odopmIIeHHE METOIa THPOIIN3a?

94, [Teun BanrokoBa. B yem ocHoBHOe oTimuue reueid BaHiokoBa u 000py1oBaHusl,

npeIHa3HauYeHHOTO [ Tuposmu3a? da3bl KAKOTO COCTaBa 00Pa3yIOTCs MPHU MepepadOTKe TBEPIBIX
0TX070B B ievyax BanrokoBa? ['e u kak ux nepepadaThiBaroT?

95.  OxapakTepu3syite MeTOJ epepadoTKU TBEPABIX 0TX010B «IIupoKcamy.

96. B dem 3akitoyaeTcss M KaK peau3yercsl MPUHIUIN O€30TXOTHOCTH NepepadOTKU
0TX0J10B?

97. B 4em ocobeHHOCTH TTepepabOTKH TBEPbIX PAAHMOAKTUBHBIX OTX0I0B?

98.  UYrto TaKoe «CaHMTAPHOE 3aXOPOHEHUE 0TX0I0B»? UeM OHO OTIIMYaeTCst OT MPOYnX?

99.  Kakue KOHCTPYKIIMOHHBIC DJIEMEHTBHI SIBJISIFOTCS HEOOXOIUMON COCTaBIISIFOIICH

MOJIUTOHA JIJISl CAHUTAPHOTO 3aXOPOHEHUS OTXO[0B?

100. TIloyemy B cocTaB YCTaHOBOK Jii TEPMOIEPEPAOOTKH TBEPIABIX OTXOJOB BXOIST
CyXHUE ¥ MOKPBIC MIEKTPOPUITBTPHI?

101. Kakue KOMILJIEKCHBIE TEXHOJIOTHUYECKHUE CXEMbl MPEAOTBPAILCHUS MOCTYIICHUS
BPE/IHBIX U TOKCHYHBIX BelIecTB B TUTOChepy Bam n3BecTHBI?

102. Kakue coBpeMeHHbIE MeETOAbI U 000OpyAOBaHUE
npeacTaBisiroTes Bam Hanbosee nmepcrneKTHBHBIMU?

pea6I/IJ'II/ITaI_II/II/I 3EMCJIb

Kpurtepuu onieHuBaHus pe3yabTATOB 00y4eHuUs!

OneHka Kputepuu onieHuBaHMsI 10 9K3aMEHY
BLICOKHI OLEHKY «OTIIMYHO» 3aCTyKHBACT CTYJEHT, OCBOUBIINI 3HaHUS, yMeHus,
YPOBEHB «5% KOMITETEHIIMHN ¥ TEOPETHUUECKUN MaTeprall 0e3 mpoOesoB; BhIMOIHUBIINN
(oTiHHO) BCE 3aJlaHUs, NPEIYCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM
KAueCTBEHHOM YpPOBHE; IPAaKTUYECKHE HAaBBIKM MNPOPECCHOHATBHOIO
IPUMEHEHHsI OCBOEHHBIX 3HaHUH c(hOpMUPOBAHBI.
Cpennnii OLIGHKY «XOpOUIO» 3acily’)KMBAaeT CTYAEHT, NPAKTHUECKU IOJHOCTHIO
YPOBEHB «4» OCBOUBILIMH 3HAHMSI, YMEHHUS, KOMIIETEHLIUN U TEOPETUUECKUN MaTepHall,
(xopor10) y4eOHbIC 3a/JlaHusl HE OIICHEHbl MAaKCHMAaJbHBIM YHCIOM O0ajioB, B
OCHOBHOM c(hopMHUPOBaJI MPAKTUYECKHE HABBIKH.
[Toporossiii OLIGHKY «YJOBJIETBOPUTENILHO» 3aCIyHBAeT CTYJIEHT, YacTHUYHO C
YPOBEHB «3» npobesamMy OCBOMBILUI 3HAHUS, YMEHHSI, KOMIIETCHIIMU M TEOPETUYECKUIA
(YIOBIETBOPUT | MaTepuan, MHOTME ydeOHble 3afaHMsl JIMOO HE BBINOJHWI, JIMOO OHU
€JIbHO) OLIGHEHBI YHUCIOM Oa/uloB OJM3KUM K MHUHUMAJIbHOMY, HEKOTOpHIE
MIPaKTUYECKHE HaBbIKU HE CPOPMHUPOBAHBI.
MuHuManbHbIN | OLIEHKY «HEYIOBIETBOPUTEIBHO» 3aCIY’KUBAET CTYJEHT, HE OCBOMBLIMM
YPOBEHB «2» 3HAHUS, YMEHHS, KOMIIETEHIIMM U TEOPETHUECKUW MmaTepuan, yuyeOHbIe
(HEeyIOBIIETBOp | 3aJlaHMs HE BBITOJHUII, IPAKTHUECKUE HABBIKK HE CPOPMUPOBAHBI.
WUTEJBHO)

Kpurepun oueHuBaHus 10 3a4eTy:

K cnaue 3auera nomyckaroTcs CTYACHTHI, CIaBIINE Bce TaOOpaTOpHbIE pabOTHI.
«3aYTEHO»: CTYJICHT BJIAJICET TEOPETUUECKUMU 3HAHUSAMH 110 TAHHOMY pa3Jeiy, 3HaeT OCHOBHOM
IpOTrpaMMHBIA MaTepuai B 00bEMe, HEOOXOJUMOM JUIs JaibHeHel yuéobl U mpeacToseit
paboTel 1o mnpodeccuu, IONMyCKaeT HE3HAYMTEIbHbIE OLIMOKU; CTYJIEHT YMEET MpPaBUIIBHO
OOBSICHATH MaTepuall, WITIOCTPUPYS €ro MpUMepamMH, CIPABISETCS C BBHIIIOJHEHUEM 3aJaHUH,
MPEIyCMOTPEHHBIX MPOTPAMMOM, 3HAKOM C OCHOBHOM JMTEpaTypoi, pPEKOMEHIIOBaAaHHOMH
IIPOrpaMMoi.
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«HE 3aYTE€HO»:. MaTepuajg HE YCBOCH MM YCBOEH YAaCTUYHO, CTYIAEHT 3aTpyIHAECTCS
NPUBECTH MPUMEPHI, IMEET TOBOJIBHO OIpaHUYEHHBIN 00beM 3HAHHI MPOrPaMMHOTO MaTepuaa,
JIOITyCKaeT MPUHIUIHAAIbHbIE OIUUOKH B BBINOJIHEHUH [TPETYCMOTPEHHBIX IIPOrPAMMOM 3aJaHUH.

Kpurepun ouenuBanusi pedpepaton
OneHka «OTJMYHO» — BBITIOJIHEHBI BCE TpPeOOBaHUS K HAMMCaHUIO W 3ammre pedeparta:
o0o3HayeHa mnpobiema U 00OCHOBaHA €€ aKTyalbHOCTh, CAENAH KPAaTKUN aHAIMU3 PA3IUYHBIX
TOYEK 3PEHUS Ha PacCMATPUBAEMYIO MPOOJIEMYy U JIOTUYHO HM3JI0XKEHA COOCTBCHHAS MMO3HIIUS,
chopMyIUpOBaHbl BBIBOABI, TE€Ma pPACKPhITA IOJHOCTBIO, BbIAEpkKAH 00BEM, COOIIOICHBI
Tpe6OBaHI/I$I K BHCHIHCMY 0(1)OpMJIeHI/IIO, JaHbl TpPaBUWJIBHBIC OTBCTHI Ha JOIMOJIHUTCIILHBIC
BOIPOCHI.
OneHka «X0pOoII0» — OCHOBHBIE TPEOOBAHUS K pedepary U ero 3allUTe BHITIOJHEHBI, HO IPH 3TOM
JOIMYIICHBl HEAOYeThl. B uYacTHOCTHM, HMEIOTCS HETOYHOCTH B HU3JIOKEHWU MaTepuana;
OTCYTCTBYET JIOTHUYECKasl TIOCIICIOBATEIIFHOCTh B CYXKICHUSIX;, HE BBIICPKaH 00beM pedepara;
UMEIOTCS YIyIIeHUs B 0QOpMIICHUH; HA JOMOJIHUTEIbHBIE BOIIPOCHI MPH 3aIlIUTE TaHbI HEMOTHBIC
OTBCTHI.
OneHka «y10BJI€TBOPUTEIbHO» — UMEIOTCSA CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHM K
pedepupoBanuto. B uyacTHOCTH, TeMa OCBelleHA JUIIb YACTUYHO; JOIMYIICHBI (PaKTUUECKHE
OIMOKK B coJepKaHUU pedepaTa WM MPH OTBETE HA JOMOJIHHUTEIbHBIE BOIMPOCHI; BO BpeMs
3alIUTBI OTCYTCTBYCT BBIBO.
OuneHka «Hey10BJIeTBOPUTEIbHO» — TeMa pedpepaTta He pacKpbiTa, 0OHAPYKUBAETCS
CYLLIECTBEHHOE HEIOHUMAaHUE IIPOOJIEMBI.
Kpurepun nuddepennupoBannoii onenku pedgepara

Kputepuu oneHku MaxkcuManbHasi OlleHKa B Oayiax
JIOTHYHOCTH U3JI0KESHHUS 3
PackpeiTue Tembl 3
Vcnonp3oBaHue MUPOKOH HHPOPMALIMOHHON 6a3bl 3
Hannune coOCTBEHHBIX BEIBOJOB, 0000IICHHIA, 3

KPUTHYCCKOI'O aHaJIn3a

Cobro/1eHue npaBuil HUTHPOBAHMUS 2
[TpaBUIBHOCTH OGOPMIICHHUSI 1
Wroro: 15

13-15 6anaoB — OTIUYHO
10-12 6annoB — XOpoIIO
8-9 6ayIoB - YJIOBJICTBOPHUTEIHLHO
0 6ayIOB — HEYIOBJICTBOPUTEIILHO

Kputepuu oneHuBanus pe3yjibTaToOB YCTHOIO OIpPOcCa.

OmneHka «xopouio» CTaBUTCS, €CIU CTYICHT JaeT OTBET, yJIOBJIETBOPSIONIMNA TEM JKe
TpeOOBaHUSM, YTO W JJS OIEHKU «OTIUYHO», HO JOMycCKaeT 1—2 OmmMOKH, KOTOPBIE caM XKe
WCTIPABIISAET, U 1—2 HemoueTa B OCICI0OBATEIIBHOCTH M SI3BIKOBOM O(DOPMITEHUH M3J1araeMoro.

OneHka «yooeiemeopumesbHo» CTaBUTCS, €CIU CTYICHT OOHApyKHUBaeT 3HAHHUE U
HOHUMAaHHE OCHOBHEIX ITOJIOKECHUHU }IaHHOﬁ TEMBI, HOT U3JIara€T MaTCpurajl HCIIOJHO U JOITyCKacT
HETOYHOCTH B OMNpPENEICHUU TMOHATHH Wi (HOPMYITHPOBKE IMPABWI, HE YMEET JOCTATOYHO
rIyOOKO M J0Ka3aTellbHO 00OCHOBAaTh CBOM CYXKICHHS W MPUBECTHU CBOU MPUMEPHI; H3JTaraeT
MaTepHall HeloCIeI0BaTeIbHO M IOMyCKAeT OMIHOKH B SI3BIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «Hey0oe1emeopumenbHo» CTaBUTCS, €CIHU CTYIACHT OOHApYyXKHUBAaeT HE3HaHUE
OoJbIlleld YacTH COOTBETCTBYIOIIETO BOMPOCA, JOMyCKaeT OmUOKH B (HOPMYIHPOBKE
OHpelleJIeHI/Iﬁ " MpaBHJI, UCKAXKAOMNIUC HUX CMBICI, 6€CHOpHI[O‘IHO U HCYBCPCHHO M3JIaracTt
mareprai. OmneHka «2» OTMEYaeT TaKWe HEJOCTAaTKH B IOATOTOBKE, KOTOPBIC SIBIISTFOTCS
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CEpbE3HBIM MPEMIATCTBUEM K YCIEIIHOMY OBJIaJICHUIO OCIEAYIOLUIUM MaTepHaIOM.

Kpurepun oueHuBaHusi TBOPYECKUX pPadoT.

O1eHKa «omau4Ho» BHICTABIAETCS CTYJCHTY, €CIIM B TBOPUYECKOW paboTe mpeacTaBieHa
COOCTBEHHasi TOYKa 3peHHs (MO3uIMsi, OTHOLICHHWE, CBOS MJes); MpobiemMa pacKpsiTa
MHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, TMPHU 3TOM CTYAECHT MOXET TEOPETHYECKH O00OCHOBATH
CBSI3H, SIBJIGHUS, apT'yMEHTHPOBATh CBOE MHEHHE C OIIOPOM Ha (DaKThl WIIM JINYHBIH OMBIT.

OneHka «xopoui0» BBICTABISETCS CTYJEHTY, €CJIM B TBOPUECKON paboTe IpelcTaBieHa
COOCTBEHHAasi TOYKa 3peHus (IO3MLMSA, OTHOILIEHHE, CBOsA Hjes); mpolieMa J10CTaTOYHO
MHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, HO MHpPHU OSTOM CTYJICHT HE B IOJHOH Mepe MOXKEeT
TEOPETUYECKH 0OOCHOBATh CBSI3H, SIBJICHUS, apIyMEHTHPOBATh CBOE MHEHHE C OMOPOH Ha (PaKThl
VI JIMYHBII OIBIT.

OneHka «yooenemeopumenvrno» BBICTABISETCA CTYJIEHTY, €CIM B TBOPYECKOH (opme
IIpEJICTaBICHa TOYKA 3peHUst (IO3MUIMs, OTHOILEHUE, UJEs) KAaKOTro-JIMOO Y4YEHOro, MpaKTHKa;
CTYACHT JIeJlaeT MONBITKY TEOPETUYECKH OOOCHOBATh CBS3HU, SIBIEHUS, apryMEHTHPOBATH CBOE
MHEHHE C ONOPON Ha (PaKThl WU JINYHBIN OIBIT

OneHka «HeyooenemeopumenvbHo» BBICTABISACTCS CTYAEHTY, €clii padoTa BbINOJIHEHA

¢dopManbHO, OOJbIIAsS YACTh BBINOJIHEHA HE IO TEME, HE IPEJCTaBlI€HAa COOCTBEHHAsl TOYKA
3peHus (IO3ULKS, OTHOLICHHUE) IIPU PACKPBITUH IPOOIEMBbI; apIyMEeHTaIUs CBOET0 MHEHUS ¢1a00
CBsI3aHA C PACKPBITHEM ITPOOJIEMbI WM pabOTa HE C/IaHa.

Kpurtepun ouennBanus pe3yjibTaToB ObICTPOr0 NMCbMEHHOI0 ONPOca («OJIUI-0MPOCH):
Kaxxnomy cTyneHTy BbaaeTcsi CBOM COOCTBEHHBIN, y3KO C(HOPMYIHMPOBAHHBIN BOMPOC.

OTBGT IOJIDKCH 6BITB YCTKUM H KpaTKI/IM, coaepmamHM BCE€ OCHOBHBIC XapaKTepI/ICTI/IKI/I
OTHCHIBAEMOTO MOHATHS, UHCTUTYTA, KATETOPUH.
IIIkana ouneHNBaHUA:
«OTnUYHO» - BOIPOC PACKPHIT TOIHOCTHIO, TOYHO O0OO3HAYEHBI OCHOBHBIC TIOHATUSA U
XapaKTEPUCTUKHU 110 TEME.
«Xopo1I0» - BOMPOC PACKPHIT, OJTHAKO HET MOJHOTO OMUCAHUS BCEX HEOOXOIUMBIX IIEMEHTOB.
«Y 1OBJIETBOPUTEIBHO» - BOMPOC PACKPHIT HE MOJIHO, MPUCYTCTBYIOT I'pyOble OLIMOKHU, OJTHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPBHIBAEMBIX TOHSATHUH.
«HeynoBiaeTBOpUTENHEHO» - OTBET Ha BOMPOC OTCYTCTBYET MJIH B I[€JIOM HE BEpEH.

Kpurtepuu onenuBanus 1a00paTopHbIX padoT.

«5» (OTJINYHO, 3aYTEHO): BBIITOJHEHBI BCE 3aJaHUs JJAOOPATOPHON pabOThI, CTYIEHT YETKO
1 0e3 oMOOK OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpOoIIO, 3a4YTE€HO): BBIIOJHEHBI BCE 3a/laHUs J1a0opaTOpHOM pPabOThI; CTYAEHT
OTBETHJI HA BCE KOHTPOJIBHBIE BOMPOCHI C 3aMEYaHUSIMHU.

«3» (YIOBIETBOPUTENBHO, 3a4TEHO): BBIIIOJIHEHBI BCE 3alaHus J1a00paToOpHOil paboThI C
3aMeYaHUsIMH; CTYJICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOMPOCHI C 3aMEYaHUSIMHU.

«2» (HE 3auTeHO): CTYJEHT He BBIMOJHWI WIM BBIIOJHUI HENPAaBWIBHO 3aJlaHHs
71a00paTOPHOI pabOTHI; CTYIEHT OTBETHJI HAa KOHTPOJIBHBIE BOIIPOCHI C ONTMOKaMH WIJIA HE OTBETHIT
Ha KOHTPOJIbHBIE BOIIPOCHI.

5. Ilepedyennb y4eOHOM JuTepaTypbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHM
5.1. YueOHasi auTeparypa

1. byaeikuna T.A. Tlpomeccel m ammapatsl 3amuThl TuApochepsl [Tekcr]: yueOHOE

nocobwue juist ctynenToB By30B / T. A. byneikuna, C. I'. EMenbstHOB. - M.: Akanemus, 2010. - 287
c.

28



2. Beromkun, A.I'. UnxeHepHast 3ammTa BOJHOW cpebl [ DIEKTPOHHBIN pecypc] : yueo.
nocoone — DnektpoH. nqaH. — Cankr-IlerepOypr : Jlanp, 2014. — 416 ¢. — Pexxum nocryma:
https://e.lanbook.com/book/49467.

3. [lucemenckas H.J., ['anbru B.B., Hukonenko B.B. MeTtonb! 3amuThl cpeasl 0OUTaHUS
B TexHocdepe : yueobnoe nmocoodue. Kpacnomap: Kybanckuii roc. ya-t, 2007. 140 c.

4. Beromkus, A.I'. TexHOIOrUH 3alUThl OKPYKAIOLIEH Cpesibl OT OTXO0B POU3BOICTBA
U oTpeOeHus [DIeKTpOHHBIN pecypc] : yueoHoe mocodue / A.I'. Beromkua. — DIIEKTPOH. TaH.
—  Cankr-IlerepOypr:  Jlawp, 2016. — 304 c¢. —  Pexum  pocryna:
https://e.lanbook.com/book/72577.

5. Jmutpenko, B.Il. VYmpaBnenwe 3K0IOTHYECKO O€30MacHOCTEIO B TexHochepe
[DnexkTponHbIi pecypc] : yauedbnoe nocodue / B.I1. Imutpenko, E.M. MeccuneBa, A.I'. detucos.
— Dmnekrpon. gad. — Cankr-Ilerepoypr : Jlanp, 2016. — 428 c. — Pexum nocrymna:
https://e.lanbook.com/book/72578.

6. FOpkeBny, A.A. TexHOIIOTHYECKHE OCHOBBI MPOU3BOICTBA XUMUYCCKUX KOMIIOHCHTOB
CUCTEM >Ku3HeobOecreueHus [DIeKTpoHHbIN pecypc] : yueOHoe mocobue / A.A. FOpkesuy, I'.K.
Usaxniok, H.®. ®&nopos, M.A. Ilumenona ; nox pen. I'.K. MBaxHioka. — DieKTpoH. AaH. —
Cankr-IlerepOypr : Jlans, 2015. — 368 ¢. — Pexxum nocryna: https://e.lanbook.com/book/58170.

7. beno C. B. be3omnacHOCTh KM3HEACATEIHLHOCTH W 3allUTa OKPYKAIOUIEH Cpeibl
(TexHochepHas 6e30MacHOCTD): yUeOHHK / - 2-€ u31l., ucnp.u jgom. - M.: FOpaiit, 2011. - 680 c.

8. Kanpirun, B. I'. [IpombiniuieHHast SK0IOTH: ydeOHOE mocoOre JJIst CTYICHTOB BY30B / -
4-¢ u3n., nepepad. - M.: Akanemus, 2010. - 432 c.

9. I'onoanog, A.W. PexynbTrBaIis HapyIICHHBIX 3eMeNb [ DIEKTPOHHBIN pecypc] : yueO.
/ AWM. T'onoBanos, ®.M. 3umun, B.M. Cmeranun. — OnekTtpoH. aan. — Cankrt-IlerepOypr :
Jlanb, 2015. — 336 c. — Pexum nocryma: https://e.lanbook.com/book/60650.

5.3. Ilepuoauyeckue aurepatrypa
1. Bassl mannbix komnanuu «Hct Beroy http://dlib.eastview.com
Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBPeMeHHbIe Mpo(eccCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0ubM0oTeuHbIe cucTemMbl (IBC):

1. BBC «IOPAUT» https://urait.ru/

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

3. OBC «BOOK .ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE apXUBBI BEAYIIUX 3alaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickon
atdopme HaydHbIX )KypHatoB HOUKOH http://archive.neicon.ru

7. HammonanbHast 2JEKTpOHHas OuOIMOTEKa (JOCTYNm K DJIEKTPOHHOW OUOIHOTEKE
nuccepraiuii Poccuiickoit rocynapcreennoii oubmuorexu (PI'B) https://rusneb.ru/

8. IlIpesuaenrckas 6ubanoreka um. b.H. Enbruaa https://www.prlib.ru/

9. DOmnekrponnas komuekuus Oxcdopackoro Poccuiickoro ®onna

https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/

ouakrwnkE
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11. Nature Journals https://www.nature.com/siteindex/index.html

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

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

14. zbMath https://zbmath.org/

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

16. Springer eBooks: https://link.springer.com/

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

18. Yuusepcuterckas napopmannonnas cucrema POCCHS http://uisrussia.msu.ru

19. ba3a OTKpHITBIX JaHHBIX MMHHUCTEPCTBA Tpyla M COLMUAIBHOW 3amuThl PD

https://rosmintrud.ru/opendata
20. Baza maHHbBIX Mpo(ecCHOHANBHBIX CTaHAApTOB MUHHCTEPCTBA TPyAa M COLUAIBHOM

3aIATHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
21. ba3zml JIAaHHBIX MununcTepcTBa 3KOHOMHUYECKOTO pa3BUTHUS PO

http://www.economy.gov.ru

22. OduuuanbHblii caiit denepabHOr0 areHTCTBA MO0 TEXHUYECKOMY PEryJUpOBAaHUIO U
metpostoruu http://protect.gost.ru/

23. Enunasg 6a3a rocros PO - http://gostexpert.ru/

24. Pecypcwl mo TepmoauHamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.htmi

25. MudopmarmonHo-npaBoBas cucrema «['apant» [OnekrponHblii pecypc] — Pexum
nocryna: http://garant.ru/

26. DnexktpoHHO-OMONMMOTeYHas cucteMa « KoHcynbranT crymeHTa» Www.studmedlib.ru

27. Tlopran oTKpBITHIX JaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

28. baza nmanHbIXx Bcepoccuiickoro MHCTUTYyTa Hay4dHOM M TeXHHYECKOH HH(opMaruu
(BUHUTU) PAH http://www2.viniti.ru/

29. Ba3bl 1aHHBIX B c(hepe MHTEIIEKTYaIbHOM COOCTBEHHOCTH, BKIIIOYAsl MAaTEHTHbIE 0a3bl
JaHHBIX WWW.IuSnano.com

30. MudopmarmonHo-ananutnueckuit xxypnan « MEMBPAHbBI»
http://www.chemnet.ru/rus/journals/membranes.

31. HayuHo-uHpOpMalMOHHBIM moOpTan MeMOpaHbl M  MEMOpaHHBIE TEXHOJOTHH
www.memtech.ru.

HNudpopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
1. KoncynbranT [Titoc - cipaBovHas mpaBoBasi ccTeMa (JIOCTYII 10 JIOKAJIbHOW CETH ¢
KOMITbIOTEpOB OuOMoTekn) Pesxkxum noctyna: http://consultant.ru/

Pecypcsl cBoOOgHOTO 1OCTYNA:

1. AmMepuKaHCKas maTeHTHas 0a3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX auccepTaiuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4., MUHUCTEpCTBO HayKh M Bblcuiero oOpasoBanusi Poccuiickoit  ®exnepauun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

6. Wudopmanuonnas cucrema "EnuHoe OokHO nocTyma K oOpa3oBaTesIbHBIM pecypcam"
http://window.edu.ru/;

7. Enmnas komrekuus —1upoBeIX  00pa3oBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

8. ®denepanbHBIN HEHTP nH(})OPMaAITMOHHO-00pa30BaATEIHHBIX pecypcoB
(http://fcior.edu.ru/);
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9. IIpoekt I'ocymapcTBEHHOro HMHCTUTYTa pycckoro sa3bika uMeHn A.C. Ilymxkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHO-HH(pOPMAIIMOHHBIN mopTai "Pycckuit s3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHUECKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "OO6 obpazoBanuu B Poccuiickoit ®@enepanuu”. Bonpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHBIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PeCyPChI

KyoI'y:

1. Cpena MoayabHOTO AMHaAMHUecKoro oOyueHus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIaHOB, Y4eOHO-METOAWYECKUX KOMIUIEKCOB, IyONUKamuid |
koHpepenmmii http://mschool.kubsu.ru/

3. bubnmorexka  WHGOPMALMOHHBIX  pecypcoB  Kadeapsl  HHDOPMAIMOHHBIX
oOpa3oBaTelbHbIX TexHONOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeIbHbIE pecypchl Kadeapbl MH(YOPMALMOHHBIX CHCTEM U
TexHosoruii B oopazoBanuu Kyol'Y u mayuno-merogmueckoro xyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeToanueckue ykasaHus JJ1s1 00y4al0UIUXCS M0 OCBOCHUIO M CHMILINHBI (MOIYJIA)
VYcnemHoe OCBOGHHME AUCHUUIUIMHBI IPEANojaraeT akTUBHOE, TBOPUECKOE YydacThe
CTYyJIeHTa IyTEeM INIAHOMEPHOM, TOBCETHEBHOM pabOTHI.
Texyuuii KOHTPOJIb 3HAHUHM OCYILECTBISAETCS Ha KaX10M JIEKLIIMOHHOM U J1a00paToOpHOM

3aHATUH. VITOroBas ¢oopma KOHTPOJIS — 3a4eT U SK3aMEH.

O0mue pexoMeHgaAMU

N3yuenne AMCLUUIUIMHBI ClelyeT HauuHaTh C MPOpaboTKU pabodeill mporpamMmsl, ocoboe
BHHUMaHue, yJelss UelsIM U 3aJladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

HmeeTcst 2neKTpOHHAs BEPCHsI JIEKINN 110 JaHHOW JUCLMILIUHE.

OcHoBHOI (opmoii 00yueHus: CTYJIEHTOB SBIISIETCA CaMOCTOsITeNbHas pabora Haj
yueOHbIM MaTepuasioM. [Iporecc n3yueHus JUCIUIUIMHBI COCTOUT U3 CIEIYIOIIUX TAloB:

1. TIpopaboTka TEOPETHYECKOTO MaTepuajga I0 PEKOMEHJIOBAHHBIM Y4YEOHUKAM U
KOHCIIEKTaM JIEKLIMH, TPEIOCTABIEHHBIX IIPENOAABATEIEM B DJIEKTPOHHOM BHJIE.

2. BolnosiHeHNE caMOCTOATEIbHBIX PadoT.

3. Cnaum 5K3aMeHa B yCTHOM WM NUCbMEHHOU (opMe (110 YCMOTPEHUIO IpenoiaBaTess).

CamocTosTenbHble paOOThl BBHIOIHSAIOTCS KaXbIM CTYAEHTOM Ha OTJENbHBIX JINCTKAX.
He nomyckaercs wucnoib3oBaHHE JIOOBIX CpPEACTB KOMMYHHUKAIMH (HOYTOYKH, MOOWIJIbHBIE
TeneOHBI C BBIXOJOM B HHTEPHET U TIp.).

Opranu3zanus caMoCTOSTEbHON pabOThI CTYACHTOB MPENOIAraeT:
- 00s13aTeNIbHOE BBINOJIHEHNE Pa3padOTaHHBIX IpenoAaBaTeseM UHANBUIYyalIbHbIX 3aJaHul;
- KOHCYJIbTallUU MPENOoaBaTes;
- paboTa c JONOIHUTEIHHON JIUTEePaTypPOK;
- TOATOTOBKY JOKJaJ0oB M pedeparoB, s BBICTYIUIGHHS Ha CEMHHApax, Hay4HBIX
KOH(EepeHIIMii, yuacTHe B KOHKYpcax CTYJIEHYECKOro 00IIEeCTBa;
BBINOJIHEHHE TEKYIIUX JOMAITHUX padoT.

C uenpio0 KOHTPOJIS U MOATOTOBKH CTYJEHTOB K M3YYEHHUIO HOBOM TE€Mbl BHaUaje Kaxa0u
NPAaKTUYECKOI0 3aHATHUS MpernojaBaTeieM MPOBOIUTCS HWHAMBUIYAJIbHBIM WM (HPOHTAIBHBIN
YCTHBIM ONPOC 110 BBINOJHEHHBIM 33JaHusIM Mpeaplaynieil temel. Kputepun oneHkun: —
NPaBUIBHOCTh OTBETA M0 COJACPKAHUIO 3a/1aHUs (YUMTHIBACTCS KOJIMYECTBO U XapaKTep OMUOOK
MIPU OTBETE);

— TMIOJIHOTA M ITyOuHa OTBeTa (YUUTHIBACTCS KOJIMUECTBO YCBOCHHBIX (PaKTOB, TOHATHH U T.I1.);
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— CO3HATEJIbHOCTh OTBETA (YUUTHIBACTCS IOHMMAHUE U3JIaraéMoro MaTepuania);

— JIOTHKa  W3JIO)KEHUs  Marepuana  (YYUTBIBA€TCS  YMEHHUE  CTPOMTb  LIEJIOCTHBIH,
II0CJIEI0BATENbHBIN pacckas, IpaMOTHO HOJIb30BATHCS CIIELUAIBHON TEPMUHOJIOTHEN);

— PpanMOHAIBLHOCTh MCIOJIB30BAHHBIX MPUEMOB M CHOCOOOB PELICHHUS MOCTABICHHON y4ueOHOM
3ajaud  (y4MUTBIBAE€TCSl YMEHME WCIOJIb30BaTh Haubojiee MporpeccuBHble U 3P (EKTUBHBIC
CIIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTb U 3((EKTUBHOCTh HCIIOJIB30BAHUS HAMVIAJHBIX ITOCOOMH M TEXHHUYECKUX
CPEICTB IPHU OTBETE (YUWUTBHIBAETCS TPAMOTHO M C IMOJB30M IPUMEHATh HAIJAIHOCTh U
JIEMOHCTPALIMOHHBIN OIBIT IPU YCTHOM OTBETE);

— HCHOJB30BAHUE JIOTIOJHUTENILHOTO MaTepHrana (00s3aTelbHOe YCIOBHE);

— palMOHAJIBHOCTh HCIIOJIB30BAaHUSI BPEMEHH, OTBEIEHHOI'O Ha 3ajaHue (He opoopsercs
3aTSIHYTOCTb BBINOJIHEHUS 3aJjaHMsl, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HMHJIMBUyaIbHBIX
OCOOEHHOCTEH CTYJICHTOB).

Pa3BepHyThIli OTBET CTyJIEHTa AOJDKEH NPEACTaBIATH COOON CBSA3aHHOE, JIOTUYECKU
[I0CJIEI0BATEIbHOE COOOILIEHHE Ha 3a/JlaHHYI0 TeMy, IOKa3blBaTb €ro yMEHHE IPUMEHSTh
olpezesieHus, IpaBuja B KOHKPETHBIX CIIydasx.

IIpn oueHke pemieHHs 3a4ad AHAIM3UPYETCS TOHUMAHUE CTYIEHTOM KOHKPETHOU
CUTYyalllH, TPaBWIBHOCTh MPUMEHEHHs] HOPM CEMEWHOTrO IpaBa, CIOCOOHOCTH O0OOCHOBaHHSA
BbIOPAHHOW TOYKH 3peHUs, [NTyOnHa NpopabOTKH MPABOIPUMEHUTEIBHOTO MaTepUaa.

Pedepar u mpeseHTanms Ha 3aJaHHYIO TeMy BBINOJHsETCS B mporpamme Power Point.
[TpeseHTanmst nOJKHA COCTOATH M3 5-8 ClaliloB M COJEP)KaTbh OCHOBHBIE OIPEIEIICHUS,
(dakTHYECKUI WITIOCTPUPOBAHHBIN MaTepuall, BEIBOJbI U CIIMCOK MCIIOJIb30BAHHBIX HCTOUYHUKOB.

Marepuan ans pedepata HEOOXOIUMO MCKATh B KHHUrax, >KypHajlaX M HHTEPHET-
MCTOYHUKAX, OIyOJIMKOBAHHBIX B MOCIIEHUE 3 TOAa.

Pedepar, conpoBoxatonuii npe3eHTaluo, J0KeH 3aHUMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJIEHTOM B COCTaB€ T'PYIIbI, MOATPYIIBl WIH
WHAVBUAYaIbHO. Bce BBIUMCIIEHNA, BKIIIOYAs OLIEHKY TOYHOCTH JKCIEPHMEHTA, KEJIATEIBHO
IPOBOAMTH BO BpeMms 3aHATHS. [Ipy HeA0CTaTOUHOM KOJIMYECTBE BPEMEHH UX MOYKHO BBIIIOJIHATH
B Yachl CaMOCTOSITEIBbHOH paboThl ¢ 00sA3aTeNbHBIM IPEICTaBIEHUEM pe3yJbTaTOB
IpenoaaBaTeso Ha MOCIeAYIOUINX 3aHATUAX I KOHCYJIbTalUsIX.

OdopmiieHre 0TYETOB JOHKHO MPOBOIUTHCS MOCTIE OKOHYAHUS paboThl B 1a00OpaTOpHH.
J171s1 IOATOTOBKY K 3allIUTE OTYETAa CIIEYET MPOoaHaIn3upOBaTh SIKCIIEPUMEHTAIbHbIE PE3yJIbTAThI,
COIOCTaBUTh UX C MU3BECTHBIMH TEOPETUYECKUMU IOJIOKEHUSIMHU MM CIPABOYHBIMHU JaHHBIMU,
00001IUTh pe3yNbTaThl UCCIEIOBAaHUI B BHJE BBIBOAOB MO pabOTe, MOArOTOBUTH OTBETHI Ha
BOIIPOCHI, TPUBOJUMBIE B METOAMUYECKUX YKa3aHUX K BBIITOJHEHUIO TJaOopaTOopHBIX padoT. [Tocne
3aBEepLICHUS BBIIOJIHEHUS J1a00paTOPHBIX Pa0OT MPOU3BOAUTCS UX 3alUTA.

B ocBoeHnN IMCHUMIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3JI0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas yuyeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepHasa.

NnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3AlUU OOYUYEeHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy TMpernojaBaTeieM U OO0y4aromMMcs HWHBIWIOM WJIH JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

7. MaTepuajJibHO-TeXHHYECKOe o0ecneyeHne no JUCIUITHHE (MOYTI0)

HanmeHoBaHue criennagbHBIX OCHAIIEHHOCTH CIIENHAIBHEIX TIOMEIeHUH | [lepeueHs TMIEH3HOHHOTO
MOMEIIEHH MPOrPaMMHOTO
oOecrneucHus
YueOHbIe ayTUTOpHUU it | MeOenb: yueOHast meOeIb Microsoft Windows
MIPOBEJEHUS 3aHATHH JIEKIIMOHHOrO | TeXHUYECKHe CpeCcTBA O0yUECHHUS: Microsoft Office
THUIIA 9KpaH, IPOEKTOP, KOMIIBIOTED Professional Plus
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(aym. 101a, 332c r. Kpacuomap, yi.
CraBpomnonbckas, 149)

COMSOL Multiphysics

YueOHbIe ayTUTOPHUU JUTSt
TPYNIOBBIX ¥  WHAUBUAYATBHBIX
KOHCYJIBTAITHiA, TEKYIIEr0 KOHTPOJIS
U TIPOMEXYTOYHOM aTTeCcTaIiu
(ayn.328c¢, 101a, r. KpacHonap, yi.
CraBpomnoibckas, 149)

Meobernb: yuebHas MeOenb
TexHUYECKHE CPEICTBA O0YUCHHUS:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows
COMSOL Multiphysics

VYueGHbIe AyAUTOPUH TUTS
TpoBeeHUs TabOpaTOPHBIX PadoT.
VYueOHas mabopaTopus KOJUTOUIHOH
XUMHHA

(aym.328c, 334c r. KpacHomap, yi.
CraBpomnonbckas, 149)

Meobenb: yuebnas mebenb

TexHU4ECKHE CPEACTBA OOYUCHHS:

9KpaH, IPOEKTOP, KOMIBIOTED
ObopynoBanne 328c: BEITSIKHON CHCTEMOM
BCHTHJIAINH, MEJIOBOH JIOCKOH,
CPEACTBaMH IIOKapHOH O€30MacHOCTH |
OKa3aHWs MEePBOW MEIUIIMHCKON ITOMOIIH,
Ckanupyromuii - cnekrpodoromerp Leki

SS2109UV;  Cnekrpodoromerp  Leki
SS2107; Mukpockon ontuueckuid Altami;
Kongyktomerp «Dxcnept-002»; Bechbl
aHAJIUTUYIECKHE «Adventures Proy;
Typounumerp  Hanna;  Buckosmmerp
Brookfield; Buckozumerp KanmuTApHBIH
BITXK-2; Becwl mabopatopHble; Becb

TOpPCHOHHEIEe; Merranka ¢ mogorpeBom «lka
C-MAB HS7»; Ileiikep mabopaTopHEIi
LS110; pH-metp Hanna Hi221;
MybTumeTp; Hcrounuk MIATaHUS
MOCTOSTHHOTO TOKa CTaO0WJIM3UPOBAHHBIIN
b5-49;  KonaykToMeTp  HOPTaTHUBHBII
Hanna HI 9033; Hacoc
MepUCTATbTUUYECKUI MHOTOKaHaJIbHbIH;
Hacoc NePUCTATBTUUECKUIA
onHokaHanbHbll LS 301; MynsTutect
UIII-101-1.

ObopynoBanne  334c:  maboparopHas
mocynqa H 00OpyZOBaHHE: TEpMOCTAT,
BOJIHAs OaHs, MOHOMEPHI, BOJOCTPYIHBIH
BaKyyMHBI HAcoC; TEXHHYECKHE BECHI,

AHAJIUTHYCCKHEC BCCHI,
KOHOYKTOMETPUICCKHUC STYCUKH JUIA
HU3MEPCHUA QJICKTPOIIPOBOJHOCTHU

pacTBOpoOB, n3Mepurenu ummuranca E7-21

Microsoft Office
Professional Plus

VYuebnble ayJUTOPHA ULt
KypCOBOTO TIPOEKTUPOBAHUS
(BBITIOJTHEHUS KyPCOBBIX PadoT)
(ayn.149c, 411 r. Kpacnomap, yiu.
Crasponosbckas, 149)

Meobenb: yuebHas mebOenb
TexHn4eckue cpecTBa 00yUEHHS:
9KpaH, IPOEKTOP, KOMIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jlist

CaMOCTOSTEIILHON

paboTbl  oOywaromuxcs

MPEeAYCMOTPEHBI

IMOMCIICHHA,

YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIICHHBIC KOMHBIOTepHOI\/'I TEXHUKOH C
BO3MOXKHOCTBIO MOJKITIOUEHUs K ceTu «HTepHeT» M obecrneueHrueM JoCTyna B IEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BaATENHHYIO CPEly YHHBEPCHUTETA.

HanMmeHoBanue nmoMeneHui st

OcCHaIIEHHOCTb MOMEIICHUI JIJIs

Hepequb JIMIICH3UOHHOT O

paboThl 00yJarommxcs (YUTaIbHBIN
3as1 HayuHoii OMOIMoTEKH)

KoMIekT cnenmanu3npoBaHHON Mebemnu:
KOMITBIOTEPHBIE CTOJIBI

CaMOCTOSATENLHOM PaboThI CaMOCTOSATENLHOM PabOTHI 00yUaromMXxcs MIPOTrPaMMHOTO
o0yyJaromuxcst oOecrieueHus
[Momemenune i camocTosiTenbHOW | Mebenb: yueOHas meberb WinSvrDCCore ALNG

LicSAPk MVL 2Lic CoreLic
EES
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OOopyznoBaHue: KOMIBIOTEpHAst TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHUKaIIMOHHON cetu «VHTepHeT» U
JOCTYTIOM B JJIEKTPOHHYIO
nH}pOpMaMOHHO-00pa30BaTENBHYIO Cpely
oOpa3oBaTeNbHOW  OpraHM3anuu, BeO-
KaMepel, KOMMYHUKAaITHOHHOE
o0opyaoBaHHe, 00ECIEUYNBAIONICE TOCTYII
K CeTH MHTEpHET (IPOBOIHOE COCAMHCHHUE
u  OecrpoBOIHOE  COCAMHEHHE IO
texnosorun Wi-Fi)

Microsoft Office
Professional Plus

KoncynbsrantlIntoc

TTomemieHue a1 caMOCTOSATEIHLHOM
pabotel oOyuwaronmuxcs aya. 40lc,
400c, 329c, 431c¢)

ynurna CraBponoibckas, 149

Meobenb: yuebnas mebenb

KoMmmiiekT criermanu3upoBaHHON MeOeH:
KOMIIBIOTEPHBIE CTOJIBI

OOopyznoBaHue: KOMIBIOTEpHAs TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAaIMOHHO-
KOMMYHHUKallMOHHOHN cetu «MHTEepHET» M
JOCTYIIOM B 3EKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BaTEILHYO CPEILy
0o0pa3oBaTeNbHON  OpraHW3aliy, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
o0opymoBaHHe, 00ECIeUYNBAIONICe TOCTYII
K CeTH WHTEpHET (MPOBOJHOE COCTMHCHUE
u  OecrmpoBOJHOE  COCIOWHEHHE IO
texuonorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
CHCLII/IaJ'II/IBI/IpOBaHHOG
nporpaMMHOe oOecrieueHne

cepuu «9KOJIO» (YIIP3A

«3KOJIOy, [1/1B-
OKOJIOT,
NHBEHTAPU3ALINA,
MATHUCTPAJIb-T'OPO/,
ATII-DKOJIOT, HIC-
OKOJIOT)

Fenix Server Academy
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