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1. Poab qucunnimnubl « TeXHOJIOrUM 3aIIUTHI OKPY KAK0LIeil cpelbl H BOAOINOJIb30BAHUM» B ()OPMHUPOBAHUN KOMIIETEHUMA BbINMYCKHUKA:

DJ1eMeHT . CocrapJsionye pe3yJbTaTOB 0CBOCHHS (1eCKPHIITOPbI
. HMHauKkaTophl J0CTHKEHHS KOMIIETEH U o
o0pa3oBaTeJbHOM Kon KOMIIeTeHIHii)
NPOrpaMMbl Cemectp KOMIETEHIIUH HaumeHoBaHue KOMIIETEHIHH
Kon HanmeHoBaHue HHANKATOpPA
(IMCHUNJINHA, TPAKTUHKA, AHIHKATODA OCTHIKEHMSE Kon HaumeHoBaHue
T'HA) a P -
Brazneer onbIToM pacueTHOro aHajIn3a
OIIK(Y)-3.5B1 TapaMeTpoB M MOKa3aTeneil SJHepreTHYeCKUX
eJ1aeT BBIBO/IBI 00 3P HEKTHBHOCTH CTaHOBOK M X 000DPY/IOBaHHS
Crioco0eH 1eMOHCTPHPOBATh A . bd y L
TEXHOJIOTHH MOy4EHHUs, YMeeT paccUMTHIBAaTh TapaMeTPsl U
IIPUMEHEHHE OCHOBHBIX CIIOCOO0B
MOy YCHES, TPEOGPA3OBAHH npeoOpa3oBaHusl, TPAHCHIOPTA U OIIK(Y)-3.5V1 TI0Ka3aTEe/IM YHCPTCTUYCCKUX YCTAHOBOK M X
OIIK(Y)-3 ? i N.OMK(Y)-3.5 | UCIOJb30BaHUS SHEPTHHU B obopynoBaHus
TPAHCIIOPTA M UCIIOJIE30BaHUs
TEIJIOOHEPIeTHYECKUX YCTaHOBKAX, 3HaeT OCHOBHbIE TEXHOJIOTHU
TEIUIOTHI B TEIUIOTEXHUYECKUX
HETPaJULUOHHBIX HCTOYHUKAX npeoOpa3oBaHus, TPAHCIIOPTHPOBKU U
YCTaHOBKaX M CHUCTEMAax
TeXHONIOTMH 3alHUThI DHEPIUHA OIIK(Y)-3.531 HCIIOJIb30BAHMS DHEPTUU TOIIMBA; IIPUHIUIT
OKpY KaloIlel cpesibl 1 7 JEHCTBHS U YCTPOHCTBO HETPAUIIMOHHBIX U
BOJIONO/IBb30BAHUS BO300HOBISIEMBIX HCTOUHUKOB YHEPTUH
3HaeT TEXHUYECKUE YCIIOBHS Ha KaUECTBO
TK(Y)-1.134 Y
CriocoOeH pyKOBOIUTH BOJIBI ¥ CIIOCOOBI €€ OUUCTKU
IIPOM3BOJICTBEHHBIM Ymeer 06pabaThIBaTh JaHHBIE O paboTe
ITnanupoBanye NesSTEILHOCTH 1O
KOJIIEKTMBOM, OCYIIECTBIISFOILUM TK(Y)-1.1¥1 TEMIOMEXaHUYECKOro 000pY10BaHuUs U
TIK(Y)-1 M.IIK(Y)-1.1 | skcmmyaTanuy KOTIOB, paOOTAIONIUX
9KCILIyaTalKIo KOTJIOB, COCTaBJIATh MAaTEPUAIIbHBIC OTYETHI
Ha TBEPAOM TOILIHBE ~
paboTaromuX Ha TBEPAOM 3HaeT CBOWCTBA TOIJIMBA U BIMSHUE KaueCTBa
TOIJIMBE TIK(Y)-1.131 TOILIMBA Ha NPOLIECC TOPEHUS K
TEMJIONPOU3BOAUTENBHOCT KOTJIOArPEraToB

2. Iloka3zatenu u METOJAbI ONCHUBAHUA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 110 JHCHUILIHHE

Koa nnaukaropa

HaunmenoBanue pasgena

MeToabl OLleHMBAHUS

Kox HaumeHoBaHue JOCTHXKCHHUSA JHCHHUIITHHBI (OHeHO‘lele MepOHPHﬂTHﬂ)
KOHTPOJIMPYyeMoi
KOMIIeTeHIMH (MM ee
YaCTH)
PO 1 3HaTh UCTOYHUKHU U BUBI 3arPA3HAIONINX BemecTB, Mexanu3Mbl | M.OTIK(Y)-3.5 Bri6pockr BpEIHBIX 1. 3ammra nadbopaTopHOit
oOpa3oBaHUs BPEIHBIX BEIMIECTB NMPH CKUTaHuu opraHudeckoro | M.ITK(V)-1.1 razoo0pasHeIX W TBEPIBIX paboTHI
TOIUIMBA W TPHUPOJY WX HETaTHBHOTO BO3JCHCTBHSA Ha BEILIECTB B aTMOCheEpY; 2. 3ammWra HHIUBHIYaJIEHOTO
OKPYXKaIOIIYIO Cpelly, OCHOBHBIC ITOKAa3aTen KauecTBa BOJBI U JIOMAIITHETO 3aJaHus
JEHUCTBYIOIE B  OTpaciM  HOPMATHUBHBIE  JOKYMEHTHI, 3. KontpomnbHas pabora
perynupyonme BEIOPOCH BPEIHBIX BEIISCTB B OKPY)KAIOIIYIO 4. Dk3aMeH
cpeay;
P12 OOO0CHOBBEIBAaTh pelIeHHs 10 BHeApeHHto mnpuponooxpanubx MITK(Y)-1.1 CriocoObl CHYMDKEHHUSI BPEIHBIX 1. 3amura MUHAMBUIYATBHOTO
TEXHOJIOTHH Ha razokoMIpeccopHsix ctanuusax u TOC; BBIOPOCOB. JIOMAIIHEro 3aJaHus
2. KourponbHas pabora
Ox3aMeH
P13 Hcnonp3oBaTh MeToApl pacuera M moapdopa obopymosanusi, | M.OIIK(Y)-3.5 BriOpockr BpEIHbIX 1. 3ammra nabopaTopHOH




NpefHa3HaYeHHOT0 Ul  OYHMCTKM  mpoaykroB  cropanus, | M.IIK(Y)-1.1 ra3oo0pasHbIX U TBEPABIX paboTsI
HCXOJIIHBIX M CTOYHBIX BOJI. BEIIECTB B aTMochepy; 2. 3ammra WHIWBHIYaJIbHOTO
CrocoObl CHUXKEHHUS BPEIHBIX JIOMAIITHETO 3a/IaHuUs
BBIOPOCOB. 3. KoutponsHas padota
4. Dk3aMeH
P14 [IpousBonuTh NPHOOPHBIA KOHTPOJL BpemHbIX BbIOpocoB u | M.OIIK(Y)-3.5 IIpumecu pUPOIHBIX BOJ U 1. 3ammra nadbopaTopHOit
OIICHUBATh OCHOBHBIC IMOKa3aTenu kadectBa BOjbl; [IpoBomuts | ML.ITK(Y)-1.1 MoKa3aTelId KauyecTBa BOJIbI. paboThI
aHaJM3 BOJHI C ONPEIeTICHNEM KaueCTBEHHBIX ITOKa3aTenei OuncTka CTOUHBIX BOJI 2. 3amwTa HHANBHIYaJIHHOTO
IPOMBIIIIEHHBIX 00BEKTOB AOMAIIHETC 3aaHHA
3. Dx3amen
PI5 Hcmonb30BaTh HOPMATHBHYIO JOKYMEHTAIHIo, perynupytomyio | M.OIIK(Y)-3.5 CriocoObl CHIMIKEHHUS BPETHBIX 1. 3amuTa HHIUBHIYATHLHOTO
BBIOPOCHI BPEIHBIX BEIIECTB B OKPYIKAIOIIYIO CPEAY; N.IIK(Y)-1.1 BBIOPOCOB. JTOMAIITHETO 3aIaHus
2. KonTponbHas paboTa
3. Dx3amen

3. IlIkana oueHnBaHUSA
[Topsimok opraHW3aliyl OLIEHWBAHUS PE3YJIbTAaTOB OOyUYEHUS B YHHUBEPCHTETE PETIAMEHTUPYETCS OTACTbHBIM JIOKAITHHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBAaHHS pe3ysbTaToB 00yueHus: B ToMcKkOM mojuTexHuueckoM yHuBepcuteTe (CucrteMa olleHHBaHUA)» (B AEHCTBYIOLIEH pedakium).
Hcnonb3yercs OamibHO-peHTUHTOBAsI CUCTEMA OLICHUBAHUS Pe3yIbTaTOB 00yueHus. MiToroBas orneHka (TpaaullMOHHAas U JIUTEpPHAsi) IO BUIaM y4eOHOI
nestenbHOCTH (M3y4ueHue quctumind, Y UPC, HUPC, kypcoBoe MpoeKTHpOBaHUE, TIPAKTHKH ) OTPEACIISETCS CyMMON 0aJlIoB IO pe3ylbTaTaM TeKYIIEeTo
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTecTalluy (MTOTOBass pEHTUHTOBAs OIleHKa - MakcuMyM 100 6asioB).

Pacnipeniesienrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MIPOMEXKYTOUHOM arTecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTHHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMa}I mKajaa ajisd OTACIbHBIX OLIICHOYHBIX MGpOHpH}ITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJTHEHHUS CooTBeTCTBHE
3alaHUusA Tpaummom{oﬁ OIICHKE Onpe;[e.l]eﬂne OHEHKH

90%+100% «OTINIHO» OTinyHOE MOHUMAaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS, OTJINYHbIE YMEHUS U BJIaJICHUE ONBITOM MPAKTUUYECKON ACSITENbHOCTH,
HEOOXOTUMBIC PE3yJIbTaThl 00yUeHUs cHOPMUPOBAHBI, UX KAYECTBO OI[CHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KHM K MAaKCUMAILHOMY

70% - 89% «Xopo1o» JlocTaTo4HO MOJTHOE TIOHMMAHUE MPEIMETa, XOPOIIUC 3HAHUS, YMCHHUS U OTBIT MPAKTUICCKOH NEATCILHOCTH, HEOOXOIUMBIC PE3yIbTAThI
00yueHus chOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OI[CHCHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJIOB

55% - 69% «Y TOBJL.» IIpuemiieMoe MIOHUMaHUE TIPEAMETA, YIOBIETBOPUTEILHBIC 3HAHNS, YMEHHS U OTIBIT MPAKTUIECKON JIEATEIHHOCTH, HEOOXOIUMBbIEC PE3YIILTATHI
0o0y4eHus c(hopMHUPOBaHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAIILHBIM KOJTMYECTBOM 0alioB

0% - 54% «Heynosi.» Pe3ynbTaThl 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHHAIM

[IIxana 1y OLCHOYHBIX MEPONIPUATHM dK3aMEHA




% BBINOJIHEHHS JK3aMeH, CooTBercTBHE
3a/laHUi IK3aMeHa 0211 TPaAMIMOHHOIi OlleHKe Onpeneacine ouenku

90%+100% 18+20 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMS, OTJAMYHbIE YMEHHS U BJIQJICHUE ONBITOM IPAaKTUUECKOM JAesITeNbHOCTH,
HEO0OXOAMMBIE PEe3yNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMAJIBHOMY

70% - 89% 14+17 «Xoporioy» JlocTaTo4HO MOJTHOE TOHUMAaHUe TIPeMETa, XOPOIIINe 3HAHUS, YMEHHUS U OIBIT MIPAKTHICCKON AEITETLHOCTH, HEOOXOIMMBIS
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHHMAJILHBIM KOJIMYECTBOM 0ajljIoB

55% - 69% 11+13 «Y IOBJL» [MpuemiieMoe MOHUMaHKUE TPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHUS H OTIBIT MIPAKTUIECKOH NeATEILHOCTH, HEOOXOUMBIe
pe3yIbTaTHl 00y4YeHHS COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIBHBIM KOJIMYECTBOM 0aJLIOB

0% - 54% 0+10 «Heynosu» PesynbraTsl 00y4eHuUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM

4. IlepeyeHb TUNOBBIX 3aJaHUI

O1eHOYHBIE MeponpusTus

Nel

1.| KorrponpHas pabota

le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHmi
Bomnpocsr:
1. Haiite onpenenenue [1IK u ITJIB BpeaHbIX BElIECTB.
2. Ha3zoBute ocHOBHBIE 3arpsi3HuTeNH, BhiOpacsiBaeMble TOC B atMocdepy, U MX BIHMSHHE Ha OKPY’KAIOLIYIO CpEely U 4YesloBeKa
(xpaTKo).
3. [IpuBenuTe cpaBHUTENBHBIN aHAIN3 BO3JEHCTBUS Ha OKpyxkatomyto cpexy TOC, paboraromux Ha pa3HbIX TOIUIMBaX (Masyrt,
KaMEHHBIH yToJib).
4. YTo Takoe 3KOJOIHs, OXpaHa OKpYy KaroleH cpeast?
5. MexaHn3M 00pa30BaHUs OKCHIOB a30Ta IPH TOPCHHH.
6. Bunpl Bo3a€HCTBYS Ha OKPYKAIOILYIO CPELY.
7. OcHOBHBIE METOIIBI CHIDKEHHS oOpa3oBanus NOy Ha TOC.
8. Hopmatussl, ucnionb3yeMble ISl OLEHKH 3arpsI3HEHUI OKPYKaIOLIEH CPebl.
9. Br16pockr 305161 3010IITaKO0TBANE], X BIUSHAE Ha OKPY)KAIOIIYIO Cpemy.
10. Ilepeuncnute xapakTepbl BO3IEHCTBUS TEXHOTEHHBIX IIPOLIECCOB HA OKPYKAIOIILYIO CpPELY.
11. OKcuJpI cephl: BIMSHUE Ha OKPYXKAIOILYIO CPEly U YeJIOBEKa, METO/IbI OOPHOBI.
12. HopMaTuBbl, ucnosb3yemsble A7 OLIEHKH 3arpsA3HEHUH OKpYy>KaroIel cpepl.
13. D¢ dexr cymmanun BpeqHbIX BEIIecTB, Kakiue BBIOPOCH UM 001a1aroT?
14. Bri6pock! mpupoHoro rasa npu mycke ['TIA.
15. CrpykTrypa BeIOpocoB npupogHoro raza Ha KC.
16. CaHuTapHO-3aIUTHAS 30HA.
17. ®DOHOBEIE 3arpsI3HEHUS aTMOC(]EPHI.
18. Heoprann3oBaHHBIM (HEIITATHBIE CUTYallnH) BHIOPOCH! MPUPOIHOTO Ta3a
19. Kakwne mapameTpsl yIUTHIBaIOTCS IPU pacdeTe KOHIeHTpanuu 3B B aTMocdepe.
20. [Nepeancnure crocoOb! CHIKCHNS BBIOPOCOB BPEIHBIX BEIIECTB HA CTaANH TOIUINBOIIOATOTOBKH
21. Hecynbdhypuzamus TommBa
22. HazoBure cragnu TexHojoruueckoro mnporecca TOC, Ha KOTOPBIX MOXKHO OPraHW30BaTh CHHIKEHHE BPETHBIX BHIOPOCOB HpHU
C)KUTaHWU OPTaHUYECKUX TOIUIUB.
23. Penupkynauus npogyKTOB CrOpaHus




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

24, Hecrexnomerpuueckoe C:KUTaHUE TOTUTABA
25. Brpbick BiIaru B 30Hy TOPEHHUS

KonrtponsHas pabora
Ne2

Bomnpocsr:

1) IIpumecH, 3arpsI3HSIONIYIO BOAY, OIPA3IEIAIOTCS Ha BUIBI 110!

1. cTeneHu TUCTIEPCHOCTH

3. TepMOJIMHAMHYECKHM CBOHCTBAM MpUMecei

2. 1O TIBETY UCCIIETyeMOM BOJIbI

4. TepMOIMHAMUIECKIM CBOHCTBaM BOJIBI

2) KomtonHbIe MpUMECH 3TO:

1. PACTUTCIBHBIC OCTATKH, YaCTHUIbI IICCKA, IJIMHBI

3. KATHOHUTHI ¥ AHKOHUTHI COJICH

2. gactunsl pazmepom ot 10° 1o 10 Mmm

4. gacTupl pasMepos MeHee 107 MM

3) [lepeuncnrTe OCHOBHBIC XUMHUECKHE ITOKA3aTEIN KaueCTBA BOIBI

4) 3anumuTe OCHOBHBIC KATUOHHUTHI BOJIBI
5) HononanTe Tabnumy 3HaueHmsiMA pH

KucJasi HeWTpaibHast LIeI0YHast
caboKucias ciabomenoyHas
6) YcTaHOBUTE COOTBETCTBHE MEXK/y TEPMHUHOM H OMpEIeIeHHEM

1. TMoamurounas Boaa (dgn) 1. BBIBOJIMMAs W3 KOTJIA, MApOTEHEpaTopa WIM peakTopa BoJa Ha
OYHUCTKY W B IPEHAX I MOJJCPKaHUs B UCTIapsieMOl (KOTJIOBOI) Boze
3aJJaHHOM KOHIICHTPALIUHU NPUMeCcei

2. Oxnaxaaronas Wik QUPKYJSIIIAOHHAS BOJIA 2. MOJAeTCs B  TCIUIOBBIC CETH JUIS  BOCIOJNHCHHS  IOTEPh

(Hos) LUMPKYJIUPYIOMIEN B HUX BOJBI

3. IIponyBounas Bona (rp ) 3. HCTOJB3YETCS B KOHACHCATOPAX MAPOBBIX TYPOUH JIJIsl KOHICHCALUU
oTpaboTaBIliero napa

4. KotoBast Boa, Boja nmaporenepatopa (I ) | 4. BOJIa, HAXOISIIIASICS B QJIEMEHTAX YKa3aHHBIX arperaTon

CTpOKa IS OTBETOB:

7) CyMMa KOHIIGHTpaIlI/Iﬁ BCEX aHMOHOB CIa0bIX KHCIOT HOHOB THAPOKCHJIA 34 BBIYCTOM KOHIUCHTPALMU MOHOB BOAOPOAA:

1. J)KecTkOoCTBb BOABI

3. KnucnorHocts BOIBI

2. Ileno4HOCTD BOJIBI

4. OKUCIIIEMOCTD

8) Kakue Bunsl menounoctu Bei 3Haere?
9) [IpenBapuTesibHAsE OUUCTKA BOABI

10) ITepeuncnure OCHOBHBIE XHMUYECKHE TIOKA3aTEIN Ka4eCTBA BOIBI

11) 3anummuTe OCHOBHBIC aHHOHUTHI BOJIBI

12) IlpuBenure KiIaccu(pUKAIIIO IPHPOTHBIX BOJ IO COJIECOACPIKAHHIO.
13) Ilepeuncnure THITHI GUIBTPOBAHIS, JAWTE UM KPATKYIO XapaKTEPUCTHUKY.

14) 3anumuTe OCHOBHBIC KATHOHUTHI 1 aHUOHHUTHI
15) [aiite onpenenenne Mpo3pavHOCTH

16) [lepeuncinTe cBOMCTBA QUIBTPYIOLIETO MaTepuaa, JaiTe UM KpPaTKylo XapaKTepUCTHKY

17) Haiite onpeneneHre MyTHOCTH

18) Knnaccugukanusi ocBeTIIUTENbHBIX (QUIBTPOB (IIPUBECTH CXEMBI).

19) Haiite onpenencHre KapOOHATHOMN KECTKOCTH.

20) KO&I‘yJ’IHHI/Iﬂ BOJIbI: ,uaﬁTe OIMpCACIICHUE ITPOLECCY, q)aKTOpI)I, ONpEAC/IAIOINC TCUCHUC IMTPOoLECcCa KoaryJjsaiunu.




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

21) JlomoyHuTe TaOIMITy BOJOPOIHOTO TIOKa3zatess pH, ¢ ykazaHueM cpezpl

(4-6,5) — (7,5-10) — (11-14) -
(1-3)- (-
3ammra nabopatoproii | Bompocsr:
pabothr Nel 1. Jlatb xapakrepuctiku BogHoro 6ananca KOC.
2. JlaTb KpaTKue XapakTepucTiku BojHoro 6ananca TOC.
3. B 4uem kauecTBEHHOE pa3IMuue OBEPXHOCTHBIX U MOJ3EMHBIX BOA?
4. Kaxue npu3HaKy JIeKaT B OCHOBE PA3THMIHBIX KIACCU(DUKAIMI TPUPOTHBIX BOI?
5. Ha3BaTb 1 kpaTKo OXapaKTepU30BaTh BUJbI IPHPOIHBIX BOJ 110 CTEHEHH AUCTIEPCHOCT U CONECOEPKAHUIO.
6. Uro xapaxrepu3yeT BOIOPOHEIH nokazatensb Boxbl? [Ipoknaccuduimpyiite Boy o 3Hauenuto pH?
7. TlpoxnaccnuuupoBaTh IPEMECH IPUPOIHBIX BOJ O CTENEHH AUCTIEPCHOCTH M aTh X KPATKYIO XapaKTePHCTHKY.
8. [IpoxmaccnurpoBaTh MPUMECH HPUPOTHBIX BOJ IO XHMITIECKOMY COCTABY.
9. B 4em CyIHOCTH «YTTIEKHCIOTHOT0» PABHOBECHS M CBA3AHHBIX C HUM IOHATHH CTAaOMIIBHOCTH W HECTAOMIBHOCTH BOMBI?
10. [TprBecTH MOHHBIN COCTaB IPUPORHBIX BOJ M IaTh KPATKYIO XapaKTEePUCTHKY.
11. [TepeurciuTh OCHOBHBIE TTOKA3aTEII, XapaKTePH3YIONINE Ka9eCTBO IIPHPOAHBIX BOJ, ONPEIEISIONINX €€ TIPHTOAHOCTH U Hemomb30Banus Ha TOC.
12. HazBatp KaTHOHHBIN COCTaB BOZBI 1 IATh €T0 KPATKYIO XapaKTEPHCTHKY.
13. HazBath aHHOHHEI COCTAB BOJIBI  IaTh €r0 KPATKYHO XapaKTePUCTHKY.
14. Yo Ha3bIBACTCS, HHACKCOM CTaOMIBHOCTH BOJIbI?
15. JlaTb MOHSATHE CONECOAEPKAHUIO BOIbI. ENUHUIIB H3MepeHHusL.
16. Uro Ha3wiBaeTcs, OOMIEH KECTKOCTBIO, KAKOBBI €€ COCTABILIOIME, CAMHHUIBI M3Mepenus? [Ipokmaccupuimpyiite Boay 1O BENMYMHE OOIIEH
HKECTKOCTH.
17. Yro Ha3bIBaeTCS, OOMIEH MENTOIHOCTHIO BOBI, KAKOBBI €€ COCTABIISIONINE, SAHMHIIIB H3MEPEHHS?
18. Yro Ha3bIBACTCS, CyXHM OCTATKOM, B3BEIICHHBIMH BEIIECTBAMH M OKHCISEMOCTBIO BOJIBI 1 B KAKHX SAMHHIIAX X M3MEPSIOT?
19. Kak m3MeHSI0TCS JKECTKOCTD | COAepKaHne TPpyOOIMCIIEPCHBIX IPUMECer PEYHOM BOIBI B TEUEHHUE To/1a?
20. Kaxas Boyia HasbIBaeTcs arpeccuBHOM? OT KakuX MPUMECEH 3aBUCHUT arpeCCHBHOCTD BOJIBI?
21. Yro Takoe kapOOHaTHAs 1 HeKapOOHATHAS XKEeCTKOCTh? [ToueMy KapOoHATHAS KECTKOCTh CUMTAETCS BpeMeHHON? [TprBecTH ypaBHEHMS PeaKIHi.
22. YronpHas kucnora. QopMbl yroJIbHOM KUCIOTHI, IPUCYTCTBYIOLIUE B BOJIE.
23. B Bujie kakux coeqUHEHNI COAEPKUTCS HKENEe30 B Pa3HbIX BUJIAX PUPOIHBIX BOA?
24. KaxoBbI IpHUMHBI CTPOrOro HOPMUPOBaHUS cozepxanus HoHOB Ca2+ u Mg2+ B Bojax TEII03HEPTeTHIECKHX YCTAaHOBOK?
25. Kaxue 0cHOBHBIE KaTHOHBI U AHHOHBI OCTYMAIOT B IPUPOAHBIE BOABL U 32 CUET 4ero?
26. Kax mpoBeputhb NpaBUIbHOCTD BBIIOIHEHHOTO aHANH3a?
27. HasBatb HanGouee pacrpocTpaHeHHbIE B IPUPOIHBIX BOIAX T'a3bl, KaKUE U3 HHX SBJIAIOTCS KOPPO3HOHHOAKTHBHEIMU?
28. [Touyemy xapOOHATHYIO KECTKOCTh HA3bIBAIOT IIEIOYbI0?
29. OOBACHUTD, KAKIM 00pa30M HATMYHE AHHOHOB CJIA0BIX KHCIIOT 00YCIOBIMBAET IIEOYHOCTD BOJIBI?
30. Ha3Bath mpHYMHEL, 110 KOTOPEIM HEOOXOIMMO MPOU3BOIUTH BOAOTIOATOTOBKY JUISI SHEPTOOJIOKOB.
3amura taboparoprnoit | Bompocst:
paboThr Ne2 Kaxue npumMecy yiansroTcs npu yMsIT4eHHH BOBI?

2. Kaxue MeTo bl IPUMEHSIOTCS A1l yMSTUEHHUS BOJbI?
3. TlepevrcauTb U KPaTKO 0XapaKTepH30BaTh TEXHOIOTMUECKUE XapaKTEPUCTHKH HOHOB.
4. Yro Takoe pabouyasi, moHas 00OMEHHAs eMKOCTh HOHHTOB, OT KaKKX (JAKTOPOB OHA 3aBUCHT?
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5. Uro Takoe perenepanust GuiabTpoB? [lepedrncanTb OCHOBHBIE OTEPAIIH PETeHEPaIH.

6. Kakue peareHThl MOTYT OBITh HCTIONB30BAHbI [T pereHepaniy Na- n H-katnonutHsIxX GrisTpoB kpome H,SO4 1 NaCl?

7. Kak Busier Ha niporiecc Na-KaTHOHUPOBAHYS TPHCYTCTBUE B BOJE PACTBOPEHHOH YTIIEKUCIOTHI?

8. Kax m3mensercs conecopiepkarie BOABI pu Na-KaTHOHUPOBAaHHH U 1ipy H-KatroHnpoBanmn?

9. Harmmmire psijibl CeNeKTUBHOCTH AN THTTHYHEIX KATHOHOB M aHHOHOB TIPHPOAHBIX BOJ TIPH MX YYaCTHH B HOHOOOMEHHBIX PEAKIHSX.

10. HasBatb npenmyIecTa 1 HelocTaTKK nporiecca Na-KaTHOHMPOBAHHS.
11. Hanuumre ypaBHeHus pereneparuu juist Na-KaTHOHUTHOTO (BHIIBTPA.
12. Hanummre ypaBHeHus perenepariiu juist H-kaTHOHUTHOTO (GHIIBTpA.
13. Hapucyiire BbIxoaHy1o kpuByto H-kaTHOHHTHOrO (DMIIbTpa M HOSICHUTE €€ XapaKTepHbIE 0COOCHHOCTH.
14. Kakwue napameTpbl HOHOOOMEHHO# TEXHOIOTMH MOXKHO MOJIY4HTh € IOMOIIIBIO BHIXOAHON KPUBOH HOHUTHOTO (hriibTpa?
15. HasBatb 1 osiCHUTE 3aKOHOMEPHOCTH HOHHOTO OOMEHa.
16. B uem 3aximodaercs CymHoCTs HOHHOTO 00MeHa?
17. Kaxkue mokazarenu kadecTBa Bojbl MEHsIOTCS ipH H- 1 Na-KaTHOHMpOBaHHH?
18. Ha3Bath 1 KpaTKo MOSCHUTB CTIOCOOBI pereHepaliu HOHUTOB, TIPHBECTH CXEMBI.
19. Hammcats peakuum ymsarderus mpu H-kaTHOHMPOBAHHHY, TOYEMY 3Ta TEXHOJIOTHS IPHMEHSETCS COBMECTHO C IPYTHMH MPOLIECCAMH HOHHPOBAHNSA?
20. Hasosure npenmy1iecTBa 1 HEAOCTATKH Hporecca Na-KaTHOHHPOBAHKS IIPH €10 OPTaHN3ALMH B OJIHY U [IBE CTYIICHH.
21. C KaKo# TIeNbI0 MPOBOMTCS aHNOHAPOBAHME BOJIBI? B KaKuX cXeMax MCMOJb3YIOT Cl1a000CHOBHOM aHMOHHT, CHITbHOOCHOBHOM?
22. Hamnucats peakuuu peresepaiiy aHiOHUTHBIX QUiIbTpoB. HasBarh 1 KpaTKO MOSCHUTH OCHOBHbIE ONEPALMHI SKCILTyaTalMH aHHOHUTHBIX (JHIIBTPOB.
23. [Touemy nepes; CHIIBHOOCHOBHBIM aHHOHUTOM B CXEMY BKJIFOYAETCs 1eKapOOHH3aTOp?
24. Kakwue criocoOb1 60pb0ObI HCTIONB3YIOT C «3aruIICOBAaHUEM) KATHOHUTA?
25. Hanummre ypaBHeHus pereneparu juist H-kaTHoHUTHOTO (QHIIBTA.
26. [ouemy nocie 06paboTKn Bob! GuibTpat Kuciblii? Hamucars ypaBHEHUs peakLii.
27. ITo kakoMy MOKa3aTelo KauecTBa BOIBI ONPEIETISIOT, YTO pabounid UK H-KaTHOHUTOBOTO (GHIIBTPa 3aKOHYEH?

5.| 3ammuTa nmaboparopHoit | Bompocsr:

paboTsr Ne3 1. Uro Ha3bIBAIOT KOAryIUPOBAHUEM BOAIBI?

2. OT KaKuX npuMecei H30aBISIOTCS ¢ TIOMOIIBIO 3TOW OIepariu’?

3. OU3UKO-XMMUYECKHE OCHOBBI IPOLIECCa KOAryIISIHH.

4. OOBSCHHUTb, TOYEMY IPUMECH, HAXOJISIIIUCCS B KOJUIOMIHOIMCIIEPCHOM COCTOSIHUY, HE MOTYT 00Pa30BbIBATH KPYIIHBIC arperathl?
5. KakuekoarystHTBIUCIIONB3YOT I OCY IIECTBICHHS TEXHOIOTMYECKOr0 TIPOIIecca KOAryJsiiiu?

6. TIpuBecTy ypaBHEHMS PEAKIIMU THAPOIH3a CEPHO-KUCIOrO antoMuHus. OTYero3aBUCHTITOTIIpoIEeCC?

7. Pacckasarb 0 Tporiecce OCBETIICHHUS BOIBI MyTeM (DHIBTPOBAHHUSL.

8. KaknenpenmyiecTBanMeeTCEPHOKUCIOSKETE30MOCPABHEHUIOC CEPHOKUCITBIM ATIOMHUHHEM?

9. Kakue QunbTpyroliye MaTepralibl IPUMEHSIOT B OCBETIUTENBHBIX (PrTbTpax?

10.
11.
12.
13.
14.
15.

Kaxkwue Texnonormueckre TpeGOBaHUS IIPEIBABIIOT K HAM?

Du3nKO-XUMHYECKUE OCHOBBI (DHITBTPOBAHMAL.

UT0 Ha3bIBAIOT KOHTAKTHOH Koaryisiuei? [IpuHIun paboThl KOHTAKTHBIX OCBETIUTENCH.

I'pacduuecku moka3ars X011 MPOIECCa OCBETICHUS BOJIBI IPH (PUITBTPOBAHUH.

OOBSICHUTB XapaKTep MPOTEKAHKS IPOLIECCA OCBETIICHHS BOJIBL.

TMouemy mpH MCTIONB30BAHMH B KAYECTBE KOATYJISHTA ANMFOMIHIS CEPHOKICIIOTO, TIepe/l IPOBEACHUEM TIpoliecca KOAryIMpOBaHuUs, HEOOXOMMO 3HATh

1ICJIOYHOCTH I/ICXO)IHOﬁ BOHLI? IToxazars Ha TIPUMEPE XUMHUUYCCKUX peaxum“l.
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16. OOBSCHUTB, 4TO HA3BIBAIOT TTOTepel Haropa B GuibTpe? Kakue mokazarenu paboThl GUIBTpa MPU 3TOM H3MEHSIOTCS?
17. Ha npuMepe XMMHYECKHX peakiuid 00BICHUTH THAPOIN3 CEPHO—KUCIIOTO JKeNe3a.

18. Kaxkue nmokasarenmm H3MEHSIOTCS [OCHIE MPOBEACHHAS MPOLIEcca KOAryIISIHI ¢ CePHOKUCIBIM JKene30M?

19. Kakue KoarynasHTB IPUMEHSIOT IS OYUCTKH PAIMOaKTHBHBIX Bo/I. HazouTe Hambomnee 2pdhekTrBHEIE.

3ammra MJ13 Bomnpocsl k 3amure:
l. VYcnoBust 00pa3oBaHus «OBICTPBIX», KTOIUIMBHBIX)» U «TCPMUYCCKUX) OKCHIOB a30Ta.
2. MexaHU3MBI ¥ YCIIOBHSI 00pa30BaHUs HEMIPEICbHBIX YTICBOJ0OPOIOB U OKCUIIOB YIICpOIa.
3. Brusiare Bua TOIUIMBA Ha KOHIIEHTPAIUIO 3arPSI3HAIOIINX BEIIECTB M UX KOHTPOIb B YXOIAIINX ra3ax.
4, Kaxkue cioco6s1 camkenunst 3B Bel pekomenayeTe 1t cBoero arperara?
5. JaifTe OIIeHKY NOJTYYEeHHBIX PE3yIbTATOB PACUETOB BPEIHBIX BEIOPOCOB.
6. Kakyio cxeMy OYHCTKH peKOMEHIYETe 110 pe3ysIbTaTaM BalllX PacyeToB.
OK3aMeH Bomnpoce! Ha 3K3aMeH:
1. Haiite onpenenenue [1IK u ITJIB BpeaHbIX BElIECTB.
2. HazoBute ocHOBHBIC 3arps3HuUTEH, BhiOpackiBaeMbie TOC B aTMOchepy, U UX BIMSHUAC Ha OKPYKAIOUIYIO CPEIy U YelIOBeKa
(xpaTKo).
3. [IpuBenuTe cpaBHHUTENBHBIA aHANHM3 BO3IEHCTBHS Ha OKpykatomryto cpexy TOC, paboTaromux Ha pa3HBIX TOIUIMBAX (MasyT,

KaMEHHBIH YTOJIb).

4. Uro Takoe SKOJIOTHS, OXpaHa OKpYKaroIei cpempr?

5. MexaHn3M 00pa30BaHUs OKCHIOB a30Ta IPH TOPCHHH.

6. Bunpl Bo3a€HCTBYS Ha OKPYKAIOILYIO CPELY.

7. OcHOBHBIE METOJIbI CHIDKEHUS 00pa3oBanus NOy Ha TOC.

8. HopmMaTtuBsl, ncnosb3yemsle A7 OLEHKH 3arpsA3HEHUN OKpYyKaroel cpebl.

9. BrIOpoChI 30i1b1. 30JI011IAKO0TBAIBL, MX BIMSHUE HA OKPYIKAIOLIYIO CPEy.

10. Ilepeuncnaure xapakTepsl BO3/1€IICTBUS TEXHOT€HHBIX NIPOLECCOB HA OKPYKAIOIIYIO CpEAy.
11. OKcHJBI cephl: BIMSHUE Ha OKPYXKAIOILYIO CPEly U YeJIOBEKa, METO/IbI OOPHOBI.

12. HopMaTtuBbl, ucrnosb3yemsble A7 OLICHKH 3arpsA3HEHUH OKpy>Karolel cpepl.

13. O¢ddexr cymmanmu BpenHsIX BemecTs, Kakiue BEIOPOCH UM 00J1a1atoT?

14. Bri6pocsr mpupogHoro rasa npu mycke ['TIA.

15. CrpykTypa BeIOpocoB mpupogHoro raza Ha KC.

16. CaHuTapHO-3aIIUTHAS 30HA.

17. ®DOHOBEIE 3arpsI3HEHUS aTMOC(]EPHI.

18. Heoprann3oBaHHBIM (HEIITATHBIE CUTYallMH) BHIOPOCH! IPUPOAHOTO Ta3a

19. Kakue nmapamerpsl y4uTBIBAIOTCS IPH pacueTe KoHUeHTpauuu 3B B atmocdepe.

20. [epeuncnure cnocoObl CHIXKEHHUSI BHIOPOCOB BPEIHBIX BELIECTB HA CTaIMH TOIUIMBONIOATOTOBKH
21. Hecynbdhypusaiius TOIIHBA

22. HazoBute cragum texHomoruueckoro mnporecca TOC, Ha KOTOPHIX MOXXHO OpPraHM30BaTh CHWIKEHHE BPEIHBIX BHIOPOCOB IpU
CKUTAHMU OPTaHUYECKHX TOILIMB.

23. Peuupkyisinys npogyKToB CropaHust

24. Hecrexnomerpuyeckoe ckxuraHue TOIIMBA

25. Brpreick Biaru B 30Hy rOpeHHsI.
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26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

O06paboTka BOJBI METOJIOM HOHHOTO OOMEHa.
OU3UKO-XUMHUYECKHE OCHOBBI HOHHOTO 0OMeHa. TpeOoBaHMs K HOHUTAM, SKBHBAJICHTHOCTh M 0OPaTHMOCTh HOHHOT'O OOMEHA.

BrIxogHBIE KPUBBIE HOHHBIX (DMIIBTPOB.

OCHOBHBIE IPUMECH TPHUPOIHBIX BOJ.

TexHONIOTHYECKHE TOKA3aTEIH Ka4eCcTBa BOIBI.

[IpenBapuTenpHas OYUCTKA BOIBI.

Y nanenue u3 BOJbI TPYOOUCIIEPCHBIX W KOJUIOUIHBIX MPUMECEH.

Koarynsinust Koo HeIX IpUMecei BOJBI.

KoarynsHTbI 1 MEXaHU3M KOATYJISIIHH.

®DakTophbl, BIUSIOLUIME HA YCTOWYUBOCTD MPOLIECCa KOATYIISALINH.

M3BecTkoBaHKE, COTON3BECTKOBAHUE U (hAaKTOPHI, BIUSIOMNE HAa 3PPEKTHBHOCTH ITUX MPOIECCOB.

S. Meroanuyeckue yKa3aHus 110 Ipoueaype OeHHBAHUSA

OneHo4yHbIe MEPONPHSATHS

IIpoueaypa npoBeaeHNsi OLEHOYHOI0 MEPONIPUSITHS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

1. KonTtponbHas pabora KonTtponbHast paboTa mpoBOIUTHCS B MUCbMEHHOM BUJIE Ha CIICLIUATBHOM 3aHSATHE B IEPHO KOH(EPeHII-
HEJIEJH, MPOJAOKUTEIIBHO PaboThl 45 MUHYT.
2. 3amura 1abopaTopHoii paboThl | 3amuTa J1a00paTOpHBIX paboT MPOBOIUTHCS B paMKax ayTUTOPHOTO 3aHATHUS IyTEM OIPOCa-00CyKICHUS
PE3YJIBTaTOB BHIMOJHEHHBIX HCCIICIOBAHUH.
3. 3amyTa UHAWBUIYAIBHOTO 3ammra MJ13 npoBoANUTECS B paMKax ayJUTOPHOTO 3aHATHUS IIyTEM ONPOCa-00CYKICHHS Pe3yIbTaTOB
JIOMAITHET0 3a/IaHHs BBIITOJTHEHHBIX PACYETOB.
4. DK3aMeH DK3aMeH NPOBOJUTHCS B iepuo] ceccur. CTyaeHTy npenocTapisercs 45 MUHYT Ui peABapUTEIbHON

MOATOTOBKH, IMOCJIC YET'O MPOBOANUTECSA CO6€C€I[OB3HI/IG 10 0003HAYECHHBIM BOITPOCaM.






