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1. Dxonorumyeckue KpU3NChl B UCTOPUU LUBUIN3ALINY.
2. OreHKa BO3ICHCTBUS XUMUYECKOTO MPEANPHUATHS Ha OKPYKAIOIIYIO CPEITy.

BOIIPOCHI K 3AYETY

1. I'moGanbHbBIE IKOTOTHYECKUE MPOOIEMbI COBPEMEHHOCTH.
2. OkpyKaromas cpejia 4 310pOBbE€ YEJI0BEKA.
3. OueHka BO3AEUCTBHSI XUMUYECKOI0 IPEANIPUATHS Ha OKPYXKAIOIIYIO CpPEy.
4. 3arpsizHeHue TUTocQepsl NPeANPUITUIMU.
5. DKOJIOru4ecKuii KOHTPOJIb U HKOJIOTUYECKAs IKCIIEPTU3A.
6. 3arpsizHeHUE aTMOC(EPhI PEIIPUATHIMH.
7. 3arpsi3HeHue rugpocQepsl NPeAnpUsTUIMU.
8. OTxompl MPOU3BOACTB M OTXOAbI NOTpPEONEHUs, NPUUYMHBI UX O00pa3oBaHHUA U IYTH
YMEHBILIEHUS UX KOIMYECTBA.
9. TexHoNMOrnK anbTepHATUBHBIE XUMHUECKUM.
10. Dkonorndeckrne Kpu3ucChl B UCTOPUU IIUBUITU3AIUH.
11. TlepepaboTka TOKCUYHBIX OTXO/IOB.
12. DKosoruyecKuiit MOHUTOPUHT.
13. ManooTxoaHble TEXHOJIOTHH.
14.TToBTOpHOE UCIIOIB30BAaHUE OTXO/I0B XMMUYECKUX IPOU3BOJCTB B JPYrUX MPOM3BOACTBAX.
15. Pa3paboTka TEXHOJOTMYECKMX MEPONPUATUH B XMMHHM, HAIIPABJICHHBIX HAa COKpallleHUE
YPOBHS 3arps3HEHUsS OKpYXKaIoUe cpeabl.

KPUTEPUU OLIEHKH
[Ipu npomexyTO4YHOM aTTecTaluy 00y4aroIerocs: yYuThIBAIOTCS:
1. npaBUIBHOCTH OTBETA IO COJEPXKAHMIO 3a/aHUS (YUUTBHIBAETCS KOJIMYECTBO U XapakTep
OIIMOOK MPH OTBETE);
2. TIONHOTa W TIyOMHa oTBeTa (YYUTHIBAeTCS 00bEM HM3YyYEHHOI'O0 MaTepHaja, KOIUYEeCTBO
YCBOEHHBIX (DaKTOB, TIOHATHUH);
OCO3HAHHOCTbH OTBETA (YYUTHIBAECTCS NOHMMAaHUE U3J1araeéMoro MaTepuaa);
4. noruka W3NOXKEHUs Marepuana (y4UTHIBA€TCS yMEHUE CTPOUTh  LIEJIOCTHBIM,
II0CJIEJOBATENIbHBINA PAacCKa3, TPaMOTHO MOJIb30BAThCS CIIEUAIbHON TEPMUHOIIOTHEI ).
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Ouenka TpeOoBaHMs K 3HAHUAM
3a4era ¢
OLEHKOI1,
IK3aMeHa

«oTamyHo» | OleHKa «OTJIMYHO» BBICTABISICTCS OOYYalOMIEMYCs, €CIM OH IOJNHO U
apTyMEHTHPOBAaHO OTBEYAaeT II0 COJCPKAHUIO 33JaHMs; OOHApYKUBAaeT
NOHMMaHWE MaTepHuaja, MOXKET OOOCHOBaTh CBOHM CYKICHHUS, H3Jaraer
Martepual IMocje10BaTeIbHO U TPaBHIBHO.

«xopomio» | OleHKa «XOpOWIO» BBICTABISETCS OOydaloIIeMycsi, €ClIM OH TOJHO U
apryMEHTHPOBAHO OTBEYAeT MO COJACPKAHMUIO 3aJaHusl; OOHAPYKUBAET
NMOHMMAaHUE Marepuaiga, MOXKET OOOCHOBAaTh CBOM CYXJICHHS, IPUBECTU
HEOOXOMMbIE TPUMEPHI; BiajeeT OoNbIIel YacThi0 MPONHIEHHOIO MaTepuana;
M3JIaraeT MaTepuai MociaeI0BaTeIbHO U MPABUIILHO.

«ynoBJieTBop | OLieHKa «y/A0BJIETBOPUTEIbHO» BBHICTABISAETCS OOydaroIlIleMycs, €Cld OH

UTEJIbHO» U3JIaraeT MaTepuall HEMOJHO U JOIYCKaeT HETOYHOCTH; HE yMeEeT
JIOKa3aTeIbHO  OOOCHOBAaTh CBOM  CYXKICHUS; JONYCKAaeT HApYIICHHS
JIOTUYECKOM  IOCJIENO0BATEIBHOCTH B M3JI0KEHWHM MaTepualla; BJIaJeeT
HEOONBIION YacThlo oOO0IIero oO0beMa MaTepuana; 3aTpPYIHSEeTCsl CBs3aTh
TEOPHIO BOMPOCA C MPAKTUKOM.

«HeyaoByeTB | OlLEeHKa «HeyJAOBJIETBOPUTEJbHO» BBHICTABISETCS 00ydarolleMycsi, KOTOPBIi
OPUTEJIbHO» | HE 3HAET 3HAUUTENBHON YacTH Marepuana; He MOXKET MPUBECTH HU OIHOTO
IprMepa MO0 COOTBETCTBYIOUIMM BOIIPOCaM B OHIIETE; JOMYCKAaeT CEpbe3HbIC
omuOKK; OCTIOPSJOYHO U HEYBEPEHHO M3JIaraeT MaTepHall.

3AJAHUSA (BOITPOCHI) IJIs ONEHKU COOPMUPOBAHHOCTHU
KOMIIETEHIIUHM U UTHIUKATOPOB UX JOCTHKEHUSI
YMenue oOydaromierocs HpeaOoCTaBUTh OTBETHI HAa BOMPOCHI JAEMOHCTPUPYET OCBOEHHE UM
CJIEIYIOIIUX KOMIETEHIIMN U MHIUKATOPOB UX JOCTHUKECHHUS:
VK-1: CnocobGeH oCymecTBIATh TOUCK, KPUTUYECKUM aHaIM3 W CHHTE3 HH(POpPMAIUH,
MPUMEHSITh CUCTEMHBIN TTOJXO/T ISl pEIIeHHsI TOCTaBICHHBIX 3a/1a4
VK-1.4. IlpuMeHsAeT CUCTEMHBI NOAXOA IpH aHAIU3€ HAYYHO-TEXHUYECKOW M IPOEKTHO-
TEXHOJIOTMYECKON HH(pOpMaLIUHU.
Brnagerp HaBblkaMuM TIOMCKAa M CHCTEMAaTH3allMd HAyYHO-TEXHHMYECKOH U  MPOEKTHO-
TEXHOJIOTHYECKON HMH(OpPMAIMK ¢ TMPUMEHEHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHI
3amaHust 3aKPHITOrO TUTIA:
1. Ilpu ananmm3e Hay4yHO-TEXHHYECKOH M MPOEKTHO-TEXHOJIOTHYECKOH HH(pOpManuu He
HYXXEH CUCTEMHBIN MOAXOI.
Ha
Her (mpaBubHBII OTBET)
2. OOyuyaromuiics JOJDKEH OCYIIECTBIATH IMOUCK, KPUTUYECKHI aHalu3 MW CHUHTE3
uH(OpMaIu, TPUMEHSITH CUCTEMHBIN MOIX O JAJIsl PEIICHUS TTOCTABJICHHBIX 3a]1a4.
Ja (mpaBUIBHBIN OTBET)
Her
3. Crmemyer BiageTh HaBBIKAMH TIOMCKAa W CHCTEMAaTHU3allMU HAyYHO-TEXHUYECKOH U
POEKTHO-TEXHOJIOrMUECKOI uH(popMauu C MIPUMEHEHHEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOT U
Ja (mpaBUSIbHBIN OTBET)
Her
4. Tlouck, KpUTHYECKHI aHAW3 M CHUHTE3 MH(POpPMAIMU HEBO3MOXKEH 0e3 MpPHUMEHEHHUS
CUCTEMHOI'0 IOAX0/a.




Ja (mpaBUIBHBIN OTBET)
Her

5. CHCTeMHBII TOJXOJ HCHONB3YeTCS NpPU aHAINW3e HAayYHO-TEXHHYECKOH U TMPOEKTHO-
TEXHOJIOTHUECKON MH(POPMAIIUH.

Jla (mpaBUIIBHBIN OTBET)
Her
3aaHusT OTKPBITOI'O THIIA:

1. Kakue npoOiemMbl 3KOJIOTUH aKTyallbHbI B HACTOsIIIEE BpeMs?

OtBer: M3MeHeHue kinuMaTa, OMOpa3HOOOpa3We U 3EMIICHIONB30BAHUE, XUMHUYECKHE,
TOKCHYHBIC BEIIECTBA, W TSDKEIBbIE METaJUIbl, 3arps3HEHUE BO3/ayXa, OOpalieHue ¢
0TX0JJaMH, pa3pylIeHHE 030HOBOT'O CIIOS.

2. Kaxas camas Oonblas sxonorudeckas mpobiema?
OtBer: B TOoM, 4TO Kacaercsi KOHKPETHBIX OJKOJOTHUECKUX TIpoOieM, KOTOpBIE
3aTparuBarOT HEMOCPEACTBEHHO PECIOHIEHTAa M €ro OJIM3KHUX, JTUAUPYET 3arps3HEeHHe
BO3/yXa. 25% OIpPOIIEHHBIX CYMTAIOT, YTO JaHHAs MpoliieMa OKas3bIBaeT HauOoJbIlee
BJIIMSIHUE Ha KX KW3Hb. Ha BTOpoM MecTe 3arps3sHeHue Bojbl (15%).

3. Kakue ocHOBHBIE TTPOOIEMbI XUMUUECKON TEXHOJIOTHH?
OtBet: OcHOBHBIE IPOOIEMbI XUMHUECKOTI'0 KomIliekca Pd:
CuIIBbHBIN U3HOC MTPOU3BOICTBEHHBIX MOIIHOCTEH XUMUYECKOTO KOMILJICKCA.
OTtcyrcTBUE HEOOXOAMMOI'O ACCOPTUMEHTA CHIPhSI, BHICOKHUE LIEHBI.
HesddexkruHas BHEIIHETOPTOBAs MOTUTHKA.
CocrosiHHE KaJpOBOTO, HAYYHOIO M TEXHOJOTHYECKOro MOTEHIMala XHUMHYECKOH
IIPOMBIIICHHOCTH.

4. Kakas ocHOBHas Mpo0yieMa XMMHUECKON TEXHOIOTuu?

OtBer: ['naBHble MPOOIEMBI, CTOSIIUE MEPEA OTpacibl0 — pa3BUTHE IPOU3BOACTB
HOBEHIIMX BHIOB TPOIYKIIMH TOHKOM XWMHUHU (YHCTBIE BEUIECTBA, PEAKTUBBHI),
MUKPOOUOJIOTHYECKOW TMPOMBIIIJICHHOCTH, CO3/1aHhe HEeOONbIINX TMPOU3BOJACTB, HE
OKa3bIBAIOIINX 0COOOT0 BIMSHUS Ha OKPYKAIOIIYIO CPEedy.

5. BO03MOXHO J11 C TOMOIIBIO XUMHH PEIIUTH SKOJIOTHIECKUE TIPOOIEMBbI ?

OtBet: B 0cHOBE MHOTHX COBPEMEHHBIX 9KOJOTHYECKHX MPOOIIEM JieskaT pa3HOOOpa3HbIe
XUMHYeckue mporecchl. [loaToMy YacTo B XMMUM YCMAaTPUBAIOT TOJBKO HPUYUHY
HapyIICHUS KOJIOTMYECKOro paBHOBeCHs B mpupone. OqHako 0e3 XUMHUHM 4eT0BEYECTBO
HE MOXKET KOM(OPTHO CYIIECTBOBaTh U, YTO OCOOEHHO Ba)KHO, pellaTh HAKOMUBIIUECS
9KOJIOTMUECKHUE MPOOIEMBI.
OIIK-1: CnocobeH u3ydarh, aHaJIM3UPOBATh, UCIOJIb30BATh MEXAHU3Mbl XUMUUYECKUX pEaKIui,
MPOUCXOSIINX B TEXHOJOTMYECKHX IMpolLeccaXx U OKPYKAIoIeM MHUpE, OCHOBBIBAsCh Ha
3HAaHUSAX O CTPOEGHUH BELIECTBA, IPUPOJIE XUMHUECKON CBSI3U M CBOMCTBAaX pa3IMYHBIX KIACCOB
XUMHAYECKUX 3JIEMEHTOB, COSIMHEHHH, BEIIECTB M MAaTEPHAJIOB.
OIIK-1.2. AHanu3upyeT M HCIOJIB3YeT MEXAHM3Mbl XUMHUYECKHUX PEAKIHM, IPOUCXOISIINX B
TEXHOJIOTMYECKUX MPOLIeCCaX M OKPYKAIOIIEM MHpE, OCHOBBIBASCh HAa 3HAHMUSIX O CTPOCHHUU
BEIIECTBA, NPUPOAEC XUMHUECKOW CBSI3M U CBOMCTBAX pPAa3IUYHBIX KIACCOB XHMHUYECKUX
AJIEMEHTOB, COCTMHEHNH, BEIIECTB U MAaTEPHAJIOB.
Brnagers cmocofamu aHanmM3a M MeEXaHM3MAaMH XUMHUYECKUX PpEaKIUd, MPOUCXOASIIMMHU B
TEXHOJIOTHUECKHUX MPOIIECCaX U OKPYKAIOIIEM MHUPE.
3amaHust 3aKPHITOrO TUTIA:

1. 3HaHMAX O CTPOCHUU BEIIECTBA, MPUPOJE XUMHUUECKON CBSI3U HEOOXOAMMBI JIIsl aHAIHM3a
XMUMHUYECKUX peakuil, MPOUCXOIAIMINX B TEXHOJIOIMYECKUX MPOLIECCaxX M OKPYKaroIleM
mupe?

Jla (mpaBUIIBHBIA OTBET)
Her



2. 3HaHUSAX O CBOICTBaxX pAa3JIMYHBIX KJIACCOB XHMMUYECKUX JJIEMEHTOB, COCIUHEHHI,
BEIICCTB W MAaTEepPHAJIOB HEOOXOAMMBI Il aHAIM3a XUMHUYECKHUX  PEaKIui,
MPOUCXOASAIIUX B TEXHOJIOTMYECKHX MPOIEccaxX U OKpyKaroieM mupe?

Ja (mpaBUIBHBIN OTBET)
Her

3. HeobxomauMo aHanW3upoBaTh M HCIOIL30BATh MEXAaHU3Mbl XHUMHYECKUX PEaKIIHi,
MIPOUCXOSIINAX B TEXHOJIOTHICCKUX MPOIIeCcCax U OKPYKAFOIIEM MUpPE?

Jla (mpaBUIIBHBIN OTBET)
Her

4. Heobxoammo yMeTb aHATM3UPOBATH U UCIIOJIH30BATh MEXAHU3Mbl XUMUYECKUX PEAKITUN.
Jla (mpaBUIIBHBIA OTBET)

Her

5. HyxHo Bnaserp HaBbIKAMH aHaM3a M MEXaHW3MaMH XHWMHUUYECKHX PEAKIUH,
MPOUCXOASIIMMHU B TEXHOJIOTMYECKUX MPOIIECCaX U OKPYKAIOLIEM MHpE.

Jla (mpaBUIIBHBIN OTBET)
Her
3aaHusl OTKPBITOrO THUIA:

1. Kakme »skomormueckue mpoOIeMbl BO3ZHHUKAIOT C  pa3BUTHEM  XHUMHUYECKOU
MIPOMBIIJICHHOCTH U KaK OHM periaroTcs?

OtBet: OIHOM M3 CaMBIX CEPHE3HBIX MPOOIEM XMMUYECKON MPOMBIIIIICHHOCTH SIBIISETCS

3arpsi3HEHUE OKPYXKarolied cpelbl B XOJE€ IMepepadOTKHU YIIIEBOJOPOIHOTO CHIPhS H
MPOU3BOJCTBA PA3IMYHBIX MPOAYKTOB. IJTO M Ta3000pa3Hbie BBIOPOCHI TOKCHYHBIX
COCIMHEHHM, 1 0c000 BPEAHBIC CTOYHBIC BOBI, U MPOOIEMBI C 3aXOPOHCHUEM TBEPIBIX
TOKCHUYHBIX OTXO/IOB.

2. Kakue npo0ieMbl CBA3aHbI ¢ XUMHUEH ?

OtBet: HemocpeacTBEHHO TPOU3BOACTBO COMTPOBOXKIACTCS MOMATAHNUEM B OKPYKAIOIITYIO
Cpelly COSAMHEHMH M BEIIECTB, T'yOMTENbHO CKa3bIBAIOIIMXCS HA €€ COCTOSHUU U
3JI0pOBBE HAaceNeHMs. A Takke: BEHIOPOCH B aTMoc(hepy, U3BMEHEHHE KITUMaTa U 030HOBBIE
JIBIPBI, KUCJIIOTHBIC IO U 3arPSA3HEHUE TTOUBHI.

3. Kak MOXHO OOBSICHHUTH HEraTUBHOE BIUSHUE XMMHUYECKOM MPOMBIIUIEHHOCTH Ha

npupony?
OtBer: XUMHUYECKHE MPOU3BOJICTBA HETATUBHBIM O0pPa3OM BIIHUSIOT Ha OKPYKAIOIIYIO
cpeny. Hepenko oTxo/1pl MPOU3BOICTBA CIIMBAIOT B PEKU, TPOUCXOISAT BHIOPOCHI BPEIHBIX
ra3oB. CTpajaloT pacTeHus, >KUBOTHBIC, JtOAU. J{7s TOro, 4ToObl CHU3UTH HEraTHBHOE
BIIUSTHUE, HYKHO IepepadaTeiBaTh OTXOABI B O€30MAacHbIC JUIsl JKUBBIX CYIIECTB
XUMHYECKHE COeTUHEHUSI.

4. Kakas oTpacib MPOMBIINIJIEHHOCTH OKa3bIBaeT HAMOOJbIlIee HETATUBHOE BO3JEHCTBHUE HA

OKpPYXaloIyto cpeay?
OtBer: VYruenoObiBaromiasi OTpacib SBISETCS TJIaBHBIM HCTOYHHUKOM HEraTUBHOI'O
BO3JICMCTBUSI Ha  OKpyxawroulylo cpeny. IlociaeactBuss  Takoro  BO3JIEHCTBHS
MHOT00Opa3Hbl: u3MeHeHue ¢GopM penbeda B pe3ylabTaTe TOPHBIX pPa3paboTok,
3arpsisHEHNE aTMOC(ephl, BOAHBIX 00bEKTOB, TOYBEHHOT'0 MOKPOBA U T. [I.

5. Kaxkue skonorunueckue mpodaemMbl BB cCUUTaeTe Hanbomee akTyalbHbIMU ?

OtBer: CaMbIMU aKTyaJbHBIMU SKOJIOTMYECKMMH MpOOJIEeMaMu POCCHUSHE Ha3bIBAIOT
3arps3HEHUE OeperoB  BOJAOEMOB M CaMHX BOJOEMOB MYCOpOM, a Takke
MPOMBILIUICHHBIMU U KaHaJIM3alMOHHBIMH CTOKaMH, HE3aKOHHYIO BBIPYOKY JIECOB,
HECAaHKIIMOHUPOBAHHBIE CBAIIKM B HACEJICHHBIX MMYHKTAX WIH PAJIOM C HUMH.

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO
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