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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Heas aucuuminabl «OU3HKO-XMMHYECKHE TPolecchl B TeXHOcC(epe» 3aKII0YacTCs B
(GbOpMUPOBAHUN y CTYACHTOB MOHMMAHHUS W HABBIKOB aHAJIM3a OCHOBHBIX (PH3UKO-XHUMHUYECKUX
MPOIIECCOB, MPOUCXOMSINUX B TeXHOC(hEpe, a TakKe B PA3BUTUU CIOCOOHOCTH OIICHMBATH HX
BIUSHUE Ha O€30MacHOCTh 4eJOBeKa U OKpykawollyio cpeny. CTyaeHTbl IOJDKHBI HAyUHUThCS
MPUMEHATh TOJIYYEHHbIE 3HAHMUS JUIsl pEelIeHus 3a7ad [0 MPEJOTBPAILICHUIO HETATUBHBIX
MOCTICACTBHIA ITHX TIPOIECCOB M Pa3pabOTKU MEPONPHUATHH MO OOCCIICUCHHUIO SKOJIOTUICCKOM
0€30MacHOCTH.

3anaum y4eOHOI AUCHUIIMHBI:

1. U3yuyenue puznyecknx U XUMHUYECKUX OCHOB IpoLeccoB B TexHOc(pepe: O3HAKOMUTH
CTYJIEHTOB C OCHOBHBIMH (PH3UKO-XUMUYECKUMHU SIBICHUSAMHU, IPOTEKAIOLIUMH B TeXHOChepe,
BKJIIOUAsi IPOLIECCHI TOPEHMSI, KOPPO3UH, 3aTPA3HEHNS OKPYXKAIOIIEH Cpesibl, XUMUUECKHE
peaknuu B atMocdepe u ruapochepe. [ToHsITh, Kak 3TH MPOIeCcChl BIUSIOT Ha 0€30MMacCHOCTh
YeJI0BEKA U YCTOMUNBOCTD SKOJIOTHYECKUX CUCTEM.

2. AHanu3 BO3JeHCTBUS TEXHONeHHBIX MPOLECCOB HA OKPYKAIOLIYIO CpeAy H 310POBbe
yeJsioBeka: HayuuTh CTYyJIEHTOB CUCTEMATH3UPOBATh U OLIEHUBATH BIMSIHUE (PU3HKO-
XUMUYECKUX IIPOLECCOB HA IPUPOJHBIE DKOCUCTEMBI U 310pOBbE JItoAeH. M3yunTs
MCXaHU3MbI XUMHWYECCKOT'O 3arpsA3HCHUs, €0 HCTOYHUKU WU ITyTH MUHUMU3AIUXU BpCaa.

3. Onenka pucka u pa3pad0TKa MepONpPUsTHI 10 MUHMMH3ALMH NOCTEACTBHI (PH3UKO-
XMMHYEeCKHX NMpoueccoB: Pa3BUTh y CTy/IEHTOB HaBBIKM UICHTH(PHUKAIINN 1 aHAIIN32
MOTEHLHATbHBIX PUCKOB, CBSI3aHHBIX C (PU3NKO-XUMUYECKUMU TpOoIlecCaMt B TeXHOcepe, U
pa3paboTka Mep M0 UX NPEAOTBPAIICHUIO WIIM MUHUMU3AKU. HayduTh NpuMEeHSITh METOABI
IIPOrHO3MPOBAHUS U MOAEIUPOBAHHUS IIPOLIECCOB JIIsl OLIEHKU UX ONACHOCTH.

4. Pa3paboTka MeTO0B KOHTPOJISI © MOHUTOPHHIA TEXHOT€HHBIX NMPOLECCOB:
[ToaAroTOBUTH CTYIEHTOB K pa3paboOTKe U BHEAPEHUIO METO0B KOHTPOJIS (PU3HUECKUX U
XUMHUYCCKUX IMMPOLECCOB, MPOTCKAIINX HA ITPOMBIIIJICHHBIX 00BEKTAX. HaquTB CTYACHTOB
BHEJJPEHUIO CUCTEM MOHUTOPUHTA ISl pAaHHETO OOHAPYKEHHUS U YCTPAHEHUS yTPO3.

5. N3yuyeHme 3aKOHOAATEJbHBIX H HOPMATHBHBIX ACIIEKTOB TeXHOC(epHOi 6e30IacHOCTH:
O3HaKOMUTH CTYJEHTOB C OCHOBHBIMU 3aKOHOAATEIbHBIMU aKTaMU U HOPMAaTUBAMH B
001aCTH OXpaHbl OKPYXKAroIeH cpe/ibl U MPOMBIIITIEHHOM 6e3omacHocTH. [ToHATH, Kak
HOPMAaTHUBHBIC TpC6OBaHI/I$I MOTYT IIOBJIUATH HAa YIIPABJICHUC q)HSI/IKO-XI/IMI/ILIeCKI/IMI/I
mpoleccaM Ha 00beKTax.

6. AHaJM3 IPUMEPOB aBapHuii M Ype3BbIYaiiHbIX cUTyanuii: PaccMoTpeTs peanbHble
IpUMEpHI aBapuil U KaTacTpo(, CBA3aHHBIX C (PU3UKO-XMMHUUYECKHMH MIPOLIECCaMU B
TexHochepe. HayunTs aHaMM3UpOBaTh MPUUYHHBI 3TUX MPOUCIIECTBUHN U pa3padbaThIiBaTh
MEPHI 0 MPEIOTBPAIICHUIO aHATOTUYHBIX CUTyalni B OyayIiem.

DTH 3a71a41 IOMOTYT MOJTOTOBUTH CTYICHTOB K 3(PhEeKTHBHOM paboTe B 00JaCTH KOHTPOJIS
U yHpaBJieHUs (U3MKO-XUMHUYECKUMH IpolleccaMH B TexXHOc(epe, pa3BuBas Kak TEOPETHUYECKOE,
TaK U NPAKTUYICCKOC TIOHUMAHUEC AUCIUILIINHBI.

[TnanupyembIMu pe3ynbTaTaMyd OOy4YeHUs MO AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMS,
yMEHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3YJAbTaTOB OOy4YCHHS IO JUCLHIUIMHE (MOIYIIO),
COOTHECEHHbIX C IUIAHUPYEMBIMH pe3ylbTaTaMH OCBOEHHS 00pa30BaTeNbHOM MpOTrpamMMBbl,
npecTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerenmuu, popMupyeMbie B pe3yiIbTaTe U3YUeHUS AUCIUILTUHBI (MOJTYJIs)

Kox u Pe3ynbTaThl 06yueHH s M0 UCIUILTHHE
HazBanue Konu (bopmyHpoBKa
OI1OTI BO, (popMynuposka MHJIMKaTOpa Koz
COKpaIIEHHOE KOMIIETEHLAH JIOCTHKEHUS pesyub dopMyIHpOBKa pe3ybTaTa
KOMIIETEHIIUH Tata




20.03.01 OIIK-1 : Cnocoben | OIIK-1.1x: POl 3HaHue | COBpeMEHHBIX (PM3NYECKUX U

«TexHOochepHas | y4UTHIBATH Hcnonssyer XUMHUYECKHX MPOLIECCOB,
0e30IacHOCTEY | COBpEeMEHHBIC METObI MIPOHUCXOIAIINX B TeXHOCDepe,
(B-TB) TEHICHIINU MaTeMaTH4ECKOTO W UX BIUSHUA HA
Pa3BUTHS TEXHUKU | H OKPYXKAIOIIYIO Cpeay U
Y TEXHOJIOTUH B CTaTUCTHYECKOTO 0€30MacHOCTh YEIOBEKa,;
obnacti aHanm3a Jis COBPEMEHHBIX TEXHOJOTHIA U
TeXHOCPEepHOH MOJICIPOBAHHS U METOJIOB aHaJIHM3a dTHX
0e30macHoCTH, OILICHKU PUCKOB B MIPOLIECCOB, TEHIEHIIUN
HU3MEPUTENILHON 1 chepe pa3BHUTHUS B 00JIACTH TEXHUKU H
BBIUUCIIUTEIbHOMN TEXHOC(EPHOH TEXHOJIOTH, a TaKXKe
TEXHHKH, 0€30MacHOCTH; 3aKOHOJATEIIBHBIX HOPM U
MHQPOPMAIMOHHBIX | BBITIONHSCT CTaHJAPTOB, PETYIUPYIOIIUX
TEXHOJIOTUi ITpH pac4eTHbIE U OXpaHy OKpY>Kalolllel cpesibl U
pEIIeHNH TUIOBBIX | aHAJIUTHYECKUE 0e30macHOCTh Ha
3a1a4 B 001acTu MIPOLEeTypHI, MIPOU3BOJICTBE.
npodeccHoHaNBHOI | CBsI3aHHBIE €
IEeSTEIbHOCTH, dusnko- PJ12 YMeHue | npuMeHsTh COBPEMEHHbIE
CBSI3aHHOM C XUMHYECKHIMHU METO/bI aHaIn3a 1
3aMIUTOM IIPOLIECCaMH B MOJIENUPOBaHUS (HUZNIECKUX U
OKpYKaromei TexHochepe:; XUMHUYECKHUX MPOLECCOB IS
cpessl 1 IpUMEHseT OLIGHKH MX BIUSHUA Ha
obecrieueHneM COBPEMEHHBIE OKpYJKaloIlyo CpENy 1
0e30macHOCTH BBIYUCIIUTEIBHBIC 0€30MaCHOCTh YENI0BEK;
yeJIoBeKa TEXHOJIOTUH IS HUCIOJIb30BaHU
pelieHns 3aau, HU3MEpPUTEIIbHOMN \I'/I
HAIIPABJICHHBIX HA BBIUUCIIUTENILHON TEXHUKH, a
OXpaHy TaKke HHPOPMALTMOHHBIX
OKPYIKAIOIIEH TEXHOJIOTHiA JJI1 MOHUTOPUHTA,
cpefsl 1 MIPOrHO3UPOBAHUS U
obecrieueHne NpCAOTBpALLICHUA
0e30macHOCTH TEXHOICHHBIX yIpos3,
yeoBeKa aHAJM3UPOBATH JIaHHBIC,

MTOTy9EHHBIE C IOMOIIBIO STHX
TEXHOJIOTHH, U pa3pabaTsIBaTh
peLIeHus Jyisi MUHUMH3au1
PHCKOB.

Pa3 HaBpik | paboTbl ¢ COBpeMEHHBIMHU
N3MEPUTENBHBIMI CUCTEMAMH,
BBIYUCIUTEIBHBIMA
WHCTPYMEHTaMH U
HHGOPMaNOHHBIMA
TEXHOJIOTHSIMH,
HCTIONTB3YEMBIMH JIIS
MOHMTOPHHIA U aHaJIHM3a
(UBUKO-XMMUYECKUX
IIPOLIECCOB B TeXHOC(hepe;

3¢ dexTUBHOrO NpUMeHeH s
TEXHOJIOTHH JUISl pEIICHUS
3aj1adq 10 3aIUTe OKpy Karomen
cpezbl 1 00eCTIeYCHUT0
0€30I1aCHOCTH Y€EI0OBEKa,
pa3paboTKy IIaHOB ACHCTBHI
IO MPEI0TBPALIEHHIO
TEeXHOTEHHBIX KaTacTpod Ha
OCHOBE aHaJIM3a TCHACHINN
Pa3BUTHS TEXHOJIOTHH.

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

Jucuumumia «®uU3MKO-XMMUYECKHUE TPOLECChl B TeXHOC(epe» SBISIETCS TUCHUIUTMHOM
0a30BOM yacTH Yy4eOHOroO IjlaHa MO JJaHHOMY HaIlpaBJICHHUIO MOJATOTOBKU U MMEET JIOTUYECKYIO U
COJepKATEIbHO-METOIMYECKYI0 B3aUMOCBSA3b C JUCHMIUIMHAMU HPOQECCHOHATIBHOIO IHKIIA.



Jucuumnuna OGa3upyercs Ha KOMIETEHIHSIX, C(HOPMUPOBAHHBIX Ha TPEAbIAYIIEM YpOBHE
obOpazoBaHwUs.

3. O0beM AUCHUNIMHBI (MOIYJISA)

O0veM nuCHMIUIMHBL (MOIYNA) B 3a4ETHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYECTBA
aKaJeMHUYECKHX 4YacoB, BBIJEICHHBIX Ha KOHTAaKTHYIO paboTy c oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITENIbHYIO PadoTy, IpUBeEeH B TabnuLe 2.

Tabmuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO6BeM KOHTAKTHOH paboTHI (Jac)
Cemectp | €MKOCTb
Haspasme g)(;) pl{h:j Hacrs H&?{?(O)c AypuropHas Bueaypu- CPC ?:T%h:?
OIIOII BO Y VII 3 (D(};p yAuTop TOpHAas
HuA (320, B.E) | Beero Tauuin
03d0)
jaek. | mpak. | 1nab. IMHA | KCP
20.03.01
Texunochepnast 300 b1.b 2 3 13 4 8 0 1 0 95 3
6€30MacHOCTh

4 CTpyKTypa U co/iepKaHue JMCUUILITHHBI (MOTYJIsA)

4.1 CTpykTypa tMcuuILIMHbI (Moayas) Aas 3P0

TemaTtnueckuil 1IaH, OTPAXKAIOIMINUN COJEP)KAHUE AUCITUIUTHHBI (IepEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYPUPOBAHHOE IO BHUJAaM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OOBEMOB B COOTBETCTBUH C
y4eOHBIM IIJIAaHOM, MTpHUBEIeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiiHbl (MOIYNs), BHIBI YUYEOHOW NEATEILHOCTH U (DOPMBI
TeKymiero Kourpois s 300

Kox pe- Koi-Bo yacoB, OTBeJieHHOE HA Dopma
Ne Hassarme Temb! 3yJibrara Jlex [pakr JIa6 CPC TEKYyIETro KOHTPOJIS
00yueHus
JleUHUIIMN ¥ METOIBI PAL, P2, TectupoBanue,
1 . 1 2 0 31
Y4eOHOM JUCIUIUTAHBI P/13 cobeceloBaHne
OU3NKO-XIMHUUYECKUE
2 | TmpoLEecCH U UX BIUSHHE PAL, PII2, 1 2 0 32 Tecruposanne,
P13 cobecenoBaHue.
Ha JKHBOE BELIECTBO
Crneuuduka Gpusnxo-
PAL, P2, TectupoBanue,
3 | XUMHMYECKHX IIPOILIECCOB B 2 4 0 32
P13 cobecetoBaHue
reocdepax
Hroro no radyuue 4 8 0 95

4.2 CoaepxaHue pa3iesioB U TeM IMCHUILVINHBI (Moayas) Aas 3P0

Tema 1 Jedpunuyuu u memoowl yuebHOU OUCYUNTUHDL.

Cognepxannie Tembl: 1.1. OCHOBHbBIEC MOHATUS U OOBEKT u3yuyeHUs. JepuHunmu (HaydyHbIC
JTUCITUTUIMHBI, OOBEKT MUCHUIUIHHEI). [lenn u 3anaun u3ydeHus: PU3NKO-XUMHUYECKUX MPOILIECCOB B
texHocdepe. [IpeaMer MUCHMIUIMHBI M €r0 3HAaYeHWE A TexXHocpepHoW Oe3zomacHOCTH. 1.2.
Metoael HayuyHOro MoO3HAHUS. HalOmromeHue, SKCIEPUMEHTHI, OMBIT. TeopeTHYecKue METOIbI
(mporHo3el, MopaenupoBaHue). KauecTBEHHBbIE UM KOJIMYECTBEHHBIE METOABI aHamu3a. 1.3.
MOHUTOPUHT M CHUCTEMHBIA aHanu3. Buasl W 1nenu moHuTopuHra. CHUCTEMHBIM aHAIW3 |
monenupoBanue. Mcnonb3oBanue ['MIC u kagacTpoB B TeXHOC(HEPHOM 6€30MacCHOCTH. .

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe OOpa30BaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH.

BI/IIIBI CaMOCTOSTEIbLHOMN MMOATOTOBKU CTYACHTOB IO TCMC: IMOAIOTOBKA K MPAKTUYCCKOMY
3aHATUIO.



Tema 2 Qusuxo-xumuueckue npoyeccyl U ux 6IUAHUE HA HCUBOE BEUECTEO.

Copnepxxanne Tembl: 2.1. OcHOBHbIE (PU3HKO-xMMHUYeckHre mnporecchl. Knaccupukanus u
CBOWCTBA BEIIECTB. DHEPTUs: BUJBI U UCTOYHUKU. DU3HKO-XUMHUYECKHIE 3aKOHBI 1 HX IPUMEHEHHE.
2.2. BnusHMe Ha >XKHMBOE BEIIECTBO. buorecoxumuueckwe mporecchl (PoTo- M XEMOCHUHTE3).
Knaccudukanus cpen (aHTpomoreHHasi, IpoM3BOJICTBEHHAs). AHTPOIIOT€HHbIE 3arpsi3HEHUS U UX
nociencteus. 2.3. OmacHocTH u Oe30macHOCTh B TexHocdepe. OmpenencHrne M KIacCUPUKAIHS
ornacHocteil. MpeHTudukanus u oueHka pucka. Metoasl obecriedeHuss 0€30lacHOCTH B
TexHochepe .

@opMBI W METOIBl TPOBEACHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHapTHbIE 00pa30BaTENIbHbIE TEXHOJIOTHH.

Buasl camocTosiTensHONW MOATOTOBKU CTYACHTOB IO TEME: MOJATOTOBKA K MPAKTHYECKOMY
3aHATHIO.

Tema 3 Cneyughuxa gusuxo-xumuueckux npoyeccos 8 ceocghepax.

Conepxxkanne TeMbl: 3.1. Texnochepa u e€ crpykrypa. CocTaB M CTPYKTypa TeXHOC(HEPHI.
[Ipobnembl M yrpo3sl TexHOC(hEpbl. DHEPro-ChIpheBbIE M SKOJOTHMUYECKHE MpoOsieMbl. 3.2.
TexXHOTCHHBIE MPOIIECCHI M UX BIHSHHUE HA Teoc(epbl. TUIBI U MPUIHHBI TEXHOTCHHBIX TPOIICCCOB.
TexHOreHHass MUTpalus 3JIeMEHTOB. VcTolieHne npupoaHbIX PEecypcoB M MX MOCIHEACTBHS. 3.3.
['moGanbHbIe MpoOieMbl M TexHOreHe3. DakTopsl M MPU3HAKK DIOOATBHBIX MpolieM. BrusHue
YyeloBeKa Ha MPUPOJHBIE KPYrOBOPOTHI. PUCKM M MeETOAbl MNpEeAOTBpAllleHUs TEXHOTECHHBIX
KaracTpod. .

@opMBI M METOJBl TPOBENCHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTEIbHbIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTEIbHbBIC TEXHOJIOTUH.

Bunbl caMoCTOATENhHON TOATOTOBKM CTYJAEHTOB IO T€ME: MOJArOTOBKA K MPAKTHUYECKOMY
3aHSATHIO.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH MO U3YYEHUIO U PeaTu3allui JUCHUIIMHBI
(Moay.Jis1)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIUMCH MO0 HU3YYEHUI0 JUCHUIUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

B xome wu3yueHus JaHHONW JUCHMIUIMHBL CTYAEHT CIYIIAET JIEKIMM M  BBIIOJIHSAET
npakTuyeckue pabotsl. [Ipy MOAroTOBKE K MPAKTUYECKUM 3aHATHUSAM CTYAEHT CaMOCTOSITEIbHO
U3y4yaeT y4eOHYI0 JTUTepaTypy, HeOOXOAUMYIO /JIsl BBIIOJHEHHUS paboThl. J{Jsl MOMOIIM CTYACHTY B
OCBOECHUHU TEOPETUYECKOr0 Marepuana (JEKUUOHHBIX 3aHATHI) NpPEeayCMOTPEHBI peryaspHbIe
KOHCYJIbTAI[MM BEYIIEro MpenoiaBaTess

OOyyeHne CTPOUTCS C TMPUMEHEHHUEM AKTUBHBIX U MHTEPAKTHBHBIX METOJIOB OOYYEHHSI.
W3ydyeHne TeopeTHdeckoro marepuana JUCLUIUIMHBI Ha JIEKIHOHHBIX 3aHATHUSX MPOMCXOAMUT C
UCIIOJIb30BaHUEM Me1a-000py10BAHUS.

[lpy w3y4eHWW NaHHOW AMCUUIUIMHBI B COOTBETCTBUH ¢ TpeboBanusimu PI'OC BO
INPUMEHSIOTCSI MHHOBALIMOHHBIE TEXHOJIOTMM OOyuYeHMs, pa3BUBAIOIIME HAaBBIKM KOMaHIHOHN
pa®OThl, MEXIMYHOCTHOM KOMMYHMKAllUW, TPUHATHA PELICHUH, JHUJEpCKUe KayecTBa.
[lperonaBanrie JAaHHOW JWUCHUIUIMHBI YYHUTBIBAET PETHOHAIBHYI0 W TPO(ECCHOHATBHYIO
cneuuuky JlanbHEBOCTOUHOrO pETrMOHAa IpU peANIU3alUu  COAEp)KaHUS 00pa3oBaHMUS U
(dbopMUpOBaHUY KOMIIETSHIINI BBITYCKHUKA, onpenensieMbx Hactosmum OI'OC BO.

B npouecce  paboThl  HaX ~ CUTyausIMH y  00y4yaembIX dbopmupyercs
KOHKYPEHTOCIIOCOOHOCTh, PAa3BUBAETCA IEPCOHAbHAs U  KOJUIEKTHBHAs OTBETCTBEHHOCTD,
HUTU(YIOTCS IMYHOCTHBIE IEHHOCTH U YCTAaHOBKHU.

PexomeHi0BaHbI cienyrolye 3afaHus JUIsl CaMOCTOSTENbHOW paboThl cTyaeHToB. OHu
HampaBlIeHbl Ha YDIyOJeHHE TEOPETHUYECKUX 3HAHWHM, pPa3BUTHE MPAKTUYECKHX HABBIKOB U



IpUMEHEHHE TIOTYUYEeHHBIX 3HAHUH K 331a4aM TeXHOC(epHOi 0e30IacHOCTH.
3amaHus IS CaMOCTOSTENbHON padoThl mo Teme: DU3NKO-XMMHUYECKHE IPOLECCH B
TexHocgepe

1. AHamu3 XMMHYECKHX peakKIHii B aTMOC(EPHBIX Tpoleccax (3cce WIH JOKIaN):
3anmanue: M3yunTh 1 onmcaTh OJWH M3 OCHOBHBIX XUMHUYECKUX MPOIIECCOB, BIUSIONINX Ha
coctaB atMocdepbl ((HPOTOXUMUIECKHI CMOT, KUCTIOTHBIE TOKIU, 030HOPa3PYIIAIOIIHIe
peakiuu). PaccMOTpeTh ero BIMSHHAE Ha 3KOJOTHYECKYIO0 CUTYAIHI0 B TeXHOChepe.
O0nem: 5—7 cTpaHwil.
Pexomennarnuu: Onuparbcs HAa aHHBIC HAYYHBIX MCCIEAOBAHUN U MPUMEPHI U3 PEalbHOM
AKOJIOTHYECKOH npakTuku. [TpuBecTr rpaduKu HITH CXEMbI XUMUYECKHX PECAKIIHIMA.

1. MopaenupoBaHue Teruionepenadn B TexHocepe (MpaKkTHUECKoe 3aJaHne):
3anmanue: PaccunraTh mporiece Terionepenadyn (TeronpoBOHOCTh, KOHBEKIIHSI HITH
W3IIy4YCHHE) JIJISl OTPEICTICHHOTO TEXHUYECKOT0 00bEKTa (Hampumep, 3/1aHus,
MPOU3BOJCTBEHHOTO 000PYIOBAHHUS).
O6Bem: OTuéT ¢ pacuéramu — 4—6 CTpaHHII.
Pexomennmanuu: Mcnonp3oBate  craHmapTHbie  (OpPMYIBI  pacdyera TeIuIoNepeIau,
YVYHUTHIBATh XapPAKTEPUCTUKU MATEPUATIOB U OKPYKAIOIICH CPEIbI.

1. HccnenoBaHue mpoLeccoB KOPPO3UU METAIIOB (IPAKTHUECKOE 3aJaHHE):
3ananue: BbIMONHUTE ONKMcaHue OAHOTO U3 BUJOB KOPPO3HHU (XUMHUUECKas,
AIIEKTPOXUMHUYECKast). PaccMOTpeTh MpUYHMHBI, MEXaHU3MBI U TPEITIOKHUTH CIIOCOOBI 3aIIUTHI
METaJUIOB B TeXHOC(Epe.
O6bem: 56 cTpaHHUIl C aHAJIU30M U BBIBOJAMHU.
Pexomenpanun: IIpuMeHATP peasbHbIE NPUMEpPbl W3  NPOMBIIUICHHON IPaKTHKH,
IPOMJUTIOCTPUPOBATH PAOOTY 3aLIUTHBIX MOKPBITHH MM KaTOJHOMN 3aILUTHI.

1. Ouenka ropeHus 1 B3pbIBa B TeXHOCHepe (pacuéTHoe 3a/1aHue):
3amanue: PaccunTarh SHEPTHUIO, BBIACISIONIYIOCS TIPH CTOPAHHUHU OTIPEICIIEHHOTO BEIIECTBA
(HampuMep, yriieBoopo10B). OnpeaeauTs yCaoBUs, IPU KOTOPBIX MOKET IPOU30MTH B3PHIB.
O0beM: 4-5 cTpaHuI] ¢ pacuéTaMu U MOSCHEHUSIMHU.
Pexomenpmarum: IlpuMeHATh ypaBHEHHS TEPMOAWHAMUKA M XUMHYECKOH KHHETHKH.
Y4uUTBHIBaTh NPUMEPHI TPOMBIIIIECHHOT'O HCIIOJIB30BaHHS TAKUX BEIIECTB.

1. HccnenoBanue 3arpsi3HEHUS BOJbl TEXHOIC€HHBIMU MPOIIECCAMHU (AOKIIAM):
3aganue: Onucars MEXaHU3M 3arps3HEHUs] BOJJOEMOB POMBIIIUIEHHBIMU BBIOpOCAaMH,
TaKUMU KaK He(pTenpoayKThl MK TSHKENbIE MeTalulbl. PaccMoTpeTs mpoiieccsl copOrum,
KOAryJIsIUK UM MOHOOOMEHA JJIsl OYMCTKH BOJIBI.
O6bem: 68 cTpaHull.
Pexomenpanuu: IIpuBecty npumepsl U3 NPAKTUKU OYUCTHBIX COOpYKeHui. Mcnonap30Bath
CXEMBI U TPapUKH.

1. MonenupoBaHue XMMHYECKHX MPOLIECCOB MPU YTUIM3ALNUN OTXOA0B (MIPaKTHYECKOE
3a/laHue):
3aganme: CMozenupoBaTh NPOLECC TEPMHUYECKOW OOpabOTKM OTXOIOB  (IHMPOIH3,
ra3udukanys) ¢ OIeHKON XMMHUYECKOTO COCTaBa 00pa3yromuxcs IPOIyKTOB.
O6bem: 5-7 cTpanul.
Pexomenparu: PaccMoTpeTs BO3aeHCTBHE Pa3MUUHBIX YCIOBHUIl (TeMIlepaTypa, JaBJICHHE,
KaTaJIu3aTophl) Ha MPOLECC.

1. Ananm3 KaTaJu3aTOpPOB B MIPOMBIIUICHHOCTH (JOKIAN):
3ananue: PaccMOTpeTh pojib KaTaau3aTopoB B YCKOPEHUH WM PETYIMPOBAHUN XUMHUECKUX
MPOIIECCOB B MPOMBIIUICHHOCTH (HanpuMep, B HEYTEXUMHH, TIPOU3BOJCTBE yIOOPEHHUI).



O6wem: 5-6 crpanul.
PeKOMeH)IaHI/II/II VKa3aTh THITBI KaTajJnu3aTopoB, HUX IMPUMCHCHUC, IMPECUMYLICCTBA U
orpannueHus. [IpuBecTH MPUMEPBI HCIIOJIB30BAHHS B IPOMBIIILIICHHOCTH.

1. HccnenoBanne MexaHU3MOB 00pa30BaHUs a3p030Jeil (MpaKTUIeCKoe 3aJaHue):
3amanue: M3yunTh GU3HKO-XUMHUECKHE MEXaHU3MbI 00pa30BaHus a’dpo30Jieid B aTMochepe
TexHochepsl (Hampumep, U3 MPOMBIIIJICHHBIX BBIOPOCOB) U UX BIUSHUE HA OKPYKAIOIIYIO
cpeny.
O0Bem: 6—8 cTpaHwil.
Pexomenpanuu: IlpuBectu npumepsl M3MEPEHUS KOHLIEHTpALMU a’pO30JI€H B PEAIBHBIX
YCIIOBHSIX 1 BO3MOKHBIE METOJIBI UX CHU)KCHHUSI.

1. OneHka npoueccoB pa3pylLieHus 030Ha (JOKIaa):
3ananue: MccnenoBath BIusiHEE XJI0pPTOpYTIeponoB (XDY) u qpyrux BemecTs Ha
030HOBBIN CJIOK. PaccMOTpeTh anbTepHATUBBI, KOTOPHIE MpeIaratoTcs A 3aMeHbl XDV B
IIPOMBIIIJIEHHOCTH.

O6bem: 5-7 cTpanul.

Pexomenpanuu: Mcnonb3oBaTh HaydHbIE CTATBA U OTYETHI MEXKIYHAPOIHBIX OpraHU3aLuil,
takux kak UNEP.

10. PacyeT BRIOPOCOB YIJIEKUCIIOTO Ta3a Ha MPOU3BOJCTBE (IPAKTUYECKOE 3aJaHNe):
3ananue: Bemonnuths pacder maccsl CO?, BBIAEIAIONIETOCS B IPOLECCE CKUTaHMs TOIUIMBA Ha
NPEINPUATHH, U IPEIUIOKUTE CIIOCOOBI €€ COKpaIIeHUSI.

O0bem: 4—6 cTpaHHUIl ¢ pacyeTaMH M BBIBOJIAMH.

Pexomennanun: HMcnonp3oBaTh JaHHbIE IO 3HEProd((EeKTUBHOCTH OOOPYIOBaHUS U
HOpMaTuBkI BbIOpocoB CO?.

Metoauueckre peKOMEH AN AJIs BBINIOJIHEHMS 3alaHU:

1. IInanupoBaHue BpEMEHMU:

Paznenute BpeMs Ha BBIIOJHEHHE Ka)XJOTrO 3aJaHUsl MO HENEeNsIM, YYUTbIBasg 00beM U
CIIO)KHOCTb. Pexomenayetcs ynenars 10—12 yacoB Ha KaxJ10e KpYIIHOE 3a7aHue (HanpuMep, pacyer
TEIUIOU30JSIMM UM MOJEJIUPOBAaHME), U 5—6 4acoB Ha MEHEE TPYAOEMKHE 3aJaHusl, TaKHE Kak
3CCE WU AHAJIU3.

2. IloucK UCTOYHUKOB:

Hcnonp3yiiTe HayuHble 0a3bl JaHHbIX, HopMaTUBHBIE JOKYMeHTHI (I'OCTs1, CHullel, ITYD u
T.J.), a TaKke ydeOHble MOCOOMS M JEeKLMH. 3aJaHus JOJDKHBI OCHOBBIBATHCS HA NPOBEPEHHBIX
HCTOYHUKAX.

3. PabGota ¢ mporpaMMHBIM 00ECTICUCHHEM:

Ecnu 3amanue TpeOyeT NpUMEHEHUs BBIYMCIMTENbHON TEXHMKM WM MOJEIMPOBAHUS,
3apaHee O3HAKOMBTECh C MPOTPAMMHBIM OOecreueHHEeM. BBIMOTHUTE HECKOJIBKO TECTOBBIX
3aJjaHui, 4YTOOBl HAayuyuThcs paboTaTh C MHTepdelcoM mNporpaMMbl M IPABUIBHO BBOJAUTH
VCXOJHbIE TaHHBIE.

4. BzaumojielicTBUE C IPENOIaBATEIIEM:

PerynsipHo oOcysxnaiiTe pe3yasTaTbl C IpenojaBaTesieM, OCOOCHHO B CIIydae CIIOKHBIX
pacyeTHBIX 3a/1ad WJIM MOJEIMPOBAHUSA. DTO TOMOXET H30ekaTh OMIMOOK M KOPPEKTUPOBAThH
HamnpaBJieHUs! pabOThl HA PaHHUX JTalax.

5. Opopmienue oT4ETOB:

Kaxnapii OoT4ér OOIDKEH conaepkKaThb THUTYIBHBIA JIMCT, KpPaTKOE BBEACHHE B 3ajady,
TEOPETUYECKYI0O YacTh, pacdy€Tbl WJIM MOJEIMPOBAaHUE, BBIBOABI M CIIMCOK HCIOJIB30BAHHON
mutepatypsl. CoOmnronaiite TpeOGoBaHUS K O)OPMIICHHUIO, YCTAHOBJIEHHBIE BY30M.

6. AHa/IM3 MOTYYEHHBIX JaHHBIX:

[Tpy BBINOJIHEHNN PAcUETOB WJIM MOJAEIMPOBAHUS BAKHO MPOBOAUTH KPUTHUYECKUM aHAIN3
IIOJIyYEHHBIX DPE3YJIbTaTOB M COOTHOCUTh HX C TEOPETUYECKMMM 3HAHUSMU M HOpPMaTHBaMH.
Bb1BO/1BI 10JTKHBI OBITH 00OCHOBAHHBIMH U COMOCTAaBUMBIMH C TPAKTHUECKUMHU YCIOBUSIMHU.

7. CaMOKOHTpOJIb:



[TpoBepsiiTe TOYHOCTH PacYE€TOB HECKOJIBKO pa3. OmMOKHN B BHIYMCICHUSX MOTYT IPUBECTH
K HEBEPHBIM BBIBOJIaM, YTO OCOOEHHO BaYKHO B BOMPOCAX TeXHOCHEPHOU 0€30MacHOCTH.

5.2 OcoOenHocTH opraHu3anmuu OOy4YeHUs JIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOIMMOCTH OOYYAIOLIMMCS U3 YHCJIA JIUII C OTPAaHHYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBS H
MHBAJIUIOB (T10 3asIBJICHUIO 00YYaIOIIET0Cs) IPEAOCTaBIsAETCS yueOHass HHPOPMALUs B TOCTYITHBIX
dbopmax ¢ y4eToM UX HHAUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- JUIsL UL ¢ HapYUICHUSIMHU 3PEHUs: B Ne4aTHON (GopMe yBeTHMUeHHBIM mpudTOoM; B Gopme
AJIIEKTPOHHOIO JIOKyMEHTA; WHAUBHU1yalIbHbIE KOHCYJBTallH c IPUBJICYEHUEM
TU(IIOCYpIOTIEPEBOAUNKA; UHIMBUAYAJIbHBIE 3aJaHNs, KOHCYJIbTALUU U JP.

- 17151 JIMIL C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTA,
MHAUBUAyalIbHbIE KOHCYIBTAIlMH C PUBJICYEHUEM CypIOTIepEeBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAllUM U JP.

- U1 JIAL ¢ HApYIIEHUSIMH OMTOPHO-ABUTaTEeIBHOTO anmapaTa: B medaTHoi (opme; B popme
AIIEKTPOHHOIO JOKYMEHTA; MHIANBHyaJIbHBIE 3a/1aHUs, KOHCYJIBTALMN U JIP.

6 ®oH OLEHOYHBIX CPEACTB JISl MPOBEACHHS TEKYLIero KOHTPOJISA W NMPOMEKYTOYHOM
arTecTalMu 00y4aroIMXCH MO JMCUMILIHHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBaHmsimu DPI'OC BO s arrectanmuu  0oOydyaroImmuxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKCHUN IJIAHUPYEMBIM pe3ylibTaraM OOy4YeHHs II0
JUCIUTIINHE (MOIYITIO) CO3MaHbl (DOHIBI OIIEHOYHBIX CPENACTB. THMOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIMYECKUE MaTepHallbl, ONPEACISAIONIUE MPOLEAYPhl OIICHUBAHMS 3HAHWM, YMEHUN M HABBIKOB,
a TaKKe KPUTCPUU M IIOKa3aTeld, HEOOXOAWMBIC NJisi OLEHKH 3HAHWW, YMEHUH, HaBBIKOB WU
XapaKkTEepU3YIOIIre 3Tarbl (POPMUPOBAHUS KOMIIETCHIIMHA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
nporpammel, rpeacTanieHsl B [Ipunoxenun 1.

7 YuyeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecnieuyeHue TUCIUIJIMHBI (MOLYJIs)

7.1  Ocnoenas rumepamypa

1. Kpsimora, O. K. ®uzuko-xuMudecKkue mpoIeccsl B TexHocdepe : yuedHoe nocodue / O.
K. Kpsuosa, H. I. Yepkacoa. — Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemernéna, 2022.
— 110 c¢. — Tekcr : snexTpoHHbIA // JlaHb : 3nmekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/269987 (mara oOpamenus: 19.11.2024). — Pexum npoctyma: mis
aBTOPU3. I0JIb30BATEIICH.

2. Iaunesa, E. 0., ®usuko-xuMu4eckne mporecchl B TexHocdepe : yaeOHoe mocooue /
E. 1O. IIlaunesa, B. f. XentoB. — Mocksa : Pycaiinc, 2024. — 137 ¢. — ISBN 978-5-466-04014-
2. — URL: https://book.ru/book/951676 (nata obopamenus: 14.11.2024). — TeKcCT : 31CKTPOHHBIH.

7.2 [donoanumenvnas numepamypa

1. I'ycakoBa H.B. Texnocepnas Oe30macHOCTh: (PU3UKO-XMMHUYECKHE TPOIIECCH B
texHochepe : Yuebnoe nocodue [Dnekrponnsiit pecypc] : HUL[ MHDPA-M , 2022 - 185 - Pexxum
noctyma: https://znanium.com/catalog/document?id=399955

2. Tpudonos K. U., JleBucuno B. A. Ou3nko-xuMHUECKHUE MPOLIECCHl B TEXHOCHEpE :
VyeOnuk [Dnekrponnsiii pecype]| : UznatensctBo ®OPYM , 2022 - 256 - Pexum npocryna:
https://znanium.com/catalog/document?id=399375

7.3 Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu "Humepuem'’,



6KI0YAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CHPABOYHDbLE
cucmemol (npu HeoOX00UMOCmMU):

1. OnekrponHas Oubnmoreunass cucrema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

2. DnexTpoHHO-OMOHOTeuHas cuctema "BOOK.ru"

3. DOnexrpoHHo-OmOimoTeyHas cuctema "JIAHB"

4. Open Academic Journals Index (OAJI). IIpodeccuonanbhas 6a3za naHHBIX - Pexxum
noctyna: http://oaji.net/

5. [Ipesunentckass Oubnmoreka wMm. b.H.Enpnmua (6a3a maHHBIX —pa3sTudHBIX
npodeccuoHaIbHbIX o0nacTeil) - Pexum noctyna: https://www.prlib.ru/
6. Nudopmanmonno-cripaBounas cucrema "Koncymsrant Ilmoc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHne JUCHMIUIMHBI (MOAYJ) W IepedYeHb
MHPOPMANMOHHBIX TEeXHOJIOTHii, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbLHOI0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MPOrPaMMHOI0 odecredeHnst

OcHOBHOE 000pPYIOBAHUE:

Mynsrumenuiiaplii - koMruiekT Ne2 B cocraBe:mpoektop Casio  XJ-M146,5kpan
180*180,kpermieHne MoToI0UYHOE
- Cucrema ayIMOBHU3YaJIbHOTO MIPEJCTAaBICHUS HHPOPMALIUU
ITporpammMHoe obecnieueHue:

- Microsoft Office Professional Plus 2013 Russian
- Microsoft Windows Professional 7 Russian
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Koz n hopmynupoBka KOMIIETEHIH Koz u popmynupoBka HHIUKATOPA JOCTUKECHUS

KOMIIECTCHIIMN

Hassanne OITOIT BO,
COKpAII[EHHOE u

OIIK-1.1x : Mcronp3yeT MeTO1bl MaTEMAaTHYECKO
IO ¥ CTATHCTHYECKOTO aHAIM3a I MOCIHPOBAH
WS ¥ OLICHKH PUCKOB B chepe TeXHOCchepHOl 06e30
MTACHOCTH; BBITIOJIHACT PACUCTHBIC U aHATUTHYECK
He MPOIEAYPHI, CBA3aHHBIC C (HHU3UKO-XMMHUYUECKH
MU TIPOIIECCAMU B TEXHOC(]EpE; MPUMEHSIET COBPE
MCHHBIC BBIYUCIUTEIILHBIC TEXHOIOTHH [UIS PEIIe
HUSI 337124, HATIPABJICHHBIX HA OXPAHy OKPYIKaro
ieii cpeapl 1 odecriedeHrne 0e30MacHOCTH YeIoB
eKa

20.03.01 «Texnocdep
Hasi 6e30MaCHOCTb»
(B-TB)

OIIK-1 : CnocobeH yuuThIBaTh COB
pEMEHHbBIEC TCHICHIINU Pa3BUTHS T
XHUKH M TEXHOJIOTHI B 00J1aCTH TEX
HOc(epHOit 6e30MaCHOCTH, H3MEPHT
€JIbHOW Y BBIYMCIIUTENBLHON TEXHUK
1, HH)OPMAIIMOHHBIX TEXHOJIOTHH T
P¥ pellIeHHH THIIOBBIX 3a7a4 B 00J1a
cTé NMPOeCCHOHATBHON SSITENBEHO
CTH, CBSI3aHHOM C 3alIUTON OKpYyXkKa
foLIeH cpeibl U obecriedeHneM 6e30
ITACHOCTH YeJIOBEKA

KomniereHnust cuutaercsi cOpMUPOBAHHOW HA JAHHOM JTalle B ClIydae, eCiH IOJyYeHHbIC
pe3yabTaTel OOY4YEeHWs MO JUCIMIUIMHE OLEHEHBI IIOJIOKUTENBHO (IMarna3oH KPUTEPHEB
OLICHUBAHUSI PE3YJBTATOB O0yUCHHS «3aU4TCHOY, YIOBICTBOPUTEIBHOY, «XOPOIIOY», KOTIHMIHO»). B
cllydae OTCYTCTBHSI TIOJIOXKHUTEIBHOW OLCHKM KOMIICTCHLMsS HA JIAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

2 Iloka3zaTe M OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHus

Komnerenuus OIIK-1 «CriocoOeH yuuThIBaTh COBPEMEHHBIE TEHCHIIUN PAa3BUTHUS
TEXHUKU M TEXHOJIOTUH B 00JaCTH TEXHOC(HEPHOH Oe30MacHOCTH, U3MEPUTEILHON U
BBIUUCIIUTENILHON TEXHUKH, UHPOPMALIMOHHBIX TEXHOJIOIMH IIPU PEIIEHUH TUIIOBBIX 3ajjay B
o0actu npoecCHOHAIbHON AESATEIbHOCTH, CBSI3aHHOH € 3allIUTOM OKpPY>KaroLIel cpeasl 1
o0ecrieueHrEM 0€30IIaCHOCTH YEJIOBEKA»

Ta6mmma 2.1 — Kpurepuu OolleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

Pe3ynbraTel 00y4eHUs 10 JUCIUTUINHE

T
K u Kpurepun onieHUBaHUS pe3yiIbT

aToB 00yUYCHUS

Kon u popMyupoBKa HHAUKAT
opa IOCTWXeHUs komnereHmu | O4 |

HACT COBPCMCHHBIC BIYHUCIIUTCIT
BHBIC TEXHOJIOTUU JJIA PEHICHUA
3aj1a4, HAIPABICHHBIX HA OXPaH
Y OKpYXaroIIeH cpeasl 1 odect

eueHre 0€30MaCHOCTH YelIOBEKa

€XHHKHU U TeXHOJ’IOFHﬁ, a TaKxXe
3aKOHOAATEIIBHBIX HOPM U CTaH
JIapTOB, PErYJIUPYIOIIUX OXpaH
y OKpy’Karomieil cpeasl u 6e30m
ACHOCTh HA MPOU3BOJICTBE.

Pe | pe Pesynprar

3- | 4

Ta | 19
OIIK-1.1k : Ucnone3yeT meTon chopMHpoBaBIIIeeCs CUCTEMATH
bl MATEMAaTHYECKOTO U CTATHCTH COBPEMEHHBIX (PU3MYECKHX H X YECKOEe 3HAHWE COBPEMEHHBIX ()
YEeCKOT0 aHAJIN3a ISl MOJIEITHPO MMUYECKUX MPOIIECCOB, MPOUCX | W3WYECKUX U XUMHUYECKHUX TPOIL
BaHUS U OLIEHKU PUCKOB B cep OJIISIIINX B TeXHOC(EpPE, M UX BI | €CCOB, MPOUCXOSIINX B TEXHOC
e TexHOoC(hepHOH 6e30MmacHOCTH; HSTHUS Ha OKPYXKAIOIIYIO CPey (depe, 1 UX BIUSHUS HA OKPYKa
BBITOJIHSIET PacYEeTHBIEC U aHAIU 1 6€30IaCHOCTH YENOBEKa; COBp | IOLIYIO Cpeay U Oe30MacHOCTh U
TUYECKHE MPOLEAYPBI, CBI3aHH P 3H | eMeHHBIX TEXHOJOTHI U METOJ €JI0BEKa; COBPEMEHHBIX TEXHOI
bI€ C (PU3UKO-XHUMHUYCCKUMHU TP J | an | oB aHamM3a 3THX NPOLIECCOB, T€ | OrMi U METOJOB aHAJIM3a ITUX
oreccaMu B TexHochepe; mpume | 1 ue | HACHUUI Pa3BUTHA B OOJACTH T | MPOIECCOB, TCHACHIMN pa3BUTH

s B 00JIaCTH TEXHUKH M TEXHOJIO
Ui, a TAK)KE 3aKOHOJATEIbHBIX
HOPM U CTaHIAPTOB, PETYIUPY
IOLIMX OXPaHy OKPYXKaIOLIEH cp
eapl 1 0e30MacHOCTh Ha MPOU3B
OJZICTBE.




chopMHpOBaBIIeeCs CHCTEMATH
YECKOC YMCHHC IPUMEHATH COB
PEMEHHBIC METOAbl aHAaJIN3a U M
oJeUPOBaHUs QUIMIECCKHUX U X
MMHYECKUX MPOLIECCOB YIS OLe
HKHW UX BJIMAHHUSA Ha OKPYIKArOII]
yI0 cpey 1 6e30MacHOCTh Yesio

MIPUMEHSTH COBPEMEHHBIE METO
JIbl aHAJIM3a U MOJETHUPOBAHUS

(bU3MYECKUX U XUMUYECKHX PO
LIECCOB JUISL OLIEHKU UX BIIUSHUSA
Ha OKpYKafoIyIo cpexy u 6e30

ITACHOCTH YEJI0BEKa; UCIIOIH30B
Y | aHUA U3MEPHUTETHHON U BEIYHCT

P 9 BEKa; MCI0JIb30BaHMS H3MEPHTE
M | UTEIbHOM TEXHUKH, a TAKXKE UH . .
I . JIBHOM M BBIYMCIHUTEIBHON TEXH
eH | (hOpPMAIMOHHBIX TEXHOIOTHHU [T
2 WKH, a TaKKe HHHOPMAIIMOHHBI
e | s MOHHTOPHHTA, IPOTHO3HPOBA .
X TEXHOJIOTHH JIII MOHUTOPUHT
HUS ¥ IPEJIOTBPALICHHUS TEXHOT
a, IPOTHO3UPOBAHUS ¥ NIPEIOTB
€HHBIX yTP03; aHAJM3UPOBATH T
pamIeHusI TEXHOTCHHBIX yTPo3;
aHHbIE, MOJTYYCHHbIC C TIOMOIIb
. AHAIN3UPOBATH JaHHBIE, TOIYY
10 OTHX TEXHOJIOTHH, U pa3pada
€HHBIE C TOMOIIBIO ITHX TEXHO
THIBATH PELICHUS JJIsI MUHUMH3 .
JIOTHA, 1 pa3pabaThIBaTh pelieH
alluK PUCKOB.
sl 7151 MUHUMM3a1MU PUCKOB.
copMupoBaBIIeeCs CHCTEMAaTH
paboThI C COBPEMEHHBIMU H3ME
YECKOE BJIa/ICHUE COBPEMEHHBI
PHUTEIBHBIMUA CHCTEMAMH, BBIYH
MH U3MEPHUTEIbHBIMH CHCTEMaM
CIIUTENBHBIMUA MHCTPYMEHTaMU
1, BEIYHCIIUTEIBHBIMH HHCTPYM
1 MH(OPMAIIMOHHBIMH TEXHOJIO
eHTaMu ¥ HHPOPMAITUOHHBIMA
THSMHU, HCIIOJIb3YEMbIMH TSI MO
TEXHOJIOTUSIMHU, UCTIONIb3YEMbIM
HUTOPHHIA U aHaJIH3a (PH3HUKO-
U JUI1 MOHUTOPUHTA U aHAITH3a
H | XMMHYECKHX MPOLIECCOB B TEXH
P (hU3UKO-XMMUYECKHX MTPOLIECCO
aB | ocodepe; a3pdexTuBHOrO IPUME
I . B B TeXHOC(EPE; TEXHOJIOTUAMH
bl | HEHHsS TEXHOJOTHIi ISl pelICHH
3 JUTSL PELICHUs 3a/1a4 110 3aIHUTe

K s 3a7iay 110 3alUTe OKPYKaIoILe
1 cpensl B 0becriedeHuIo 6e30m

ACHOCTH YeJIOBEKa; pa3paboTKu

MJIAHOB JEHCTBUM 10 peaoTBp

AIIEHUIO TEXHOTE€HHBIX KaTacTp
o( Ha OCHOBE aHaJIM3a TCH/ICHI
W pa3BUTHS TEXHOJIOTHUH.

OKpYIKaloIIel cpeibl U o0ecred
€HMIO 0€30MaCHOCTH YEIOBEKA;
HaBBIKAMH pa3pabOTKU IIAHOB
JIEMCTBUI 110 NPEJOTBPALIECHUIO
TEXHOTE€HHbIX KaTacTpod Ha oc
HOBE aHaJN3a TCHJICHIUI pa3BH
THS TEXHOJIOTHM.

Tabmuira 3anosHAETCS B COOTBETCTBHM ¢ pasfeioM | Pabouel mporpamMMbl TUCIMILIAHBI
(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOTYIIIO)

HaumenoBanmne OLECHOYHOI'O CPCIACTBA U TIP

Konrpoaupyemsie mianupyembie pesy | KoHTponupyembie TeMbl exncrasienne ero 8 ®OC
JIBTAThl 00yYEeHHsI JCITUTLTMHBI

IIpomexxyTouHas at

Texymuii KOHTPOIb
TecTalus

3aouHas popma 00ydIeHUS

P/1 3HaHUE : COBPEMEHHBIX ()

W3MECKIAX H XEMIIECKHX | | fpe buHHIH 1 MeTON
1} B, TPOUCXOISIIN o

POLLECCOB, MPOMCXOAIIL Bl y4eOHOM IUCIUILTIHEI
X B TexHOC(epe, U UX BN Tect

SIHHSL HA OKPYKAIOLILYIO Cp
eny u 6e30MacHOCTD YeJ0

3a4€T B hopMe TecT
a

CobecenoBanue

3a4€T B popmMe TecT
a

3a4ét B (hopme TecT

BEKA; COBPEMEHHBIX TeXH Cobecenopanue .

OJIOTHH M METOJIOB aHANN3 | |2, MU3UKO-XUMHUECKHE

a 9THX TPOLECCOB, TEHJIEH | mpomecch! U HX BINSHHE Tect 3au€T B OpMe TeCT
i PasBUTHS B OGNACTH T | ya sxuBoe BemecTBo a

CXHHUKHU U TeXHOJ’lOFPIfI, aT
aKXKC 3aKOHOJATCIIBbHBIX H




OpM U CTaHIAPTOB, PEryJ
UPYIOLIHX OXPaHy OKPYK
aroIIei cpensl 1 Oe30I1macH
OCTh Ha ITPOU3BOJICTBE.

1.3. Cnemudrka puznko-
XMMHUYECKHX MPOILECCOB B
reocdepax

CobecenoBanue

3a4€T B (hopmMe TecT
a

Tect

3a4€T B popmMe TecT
a

P2

YMeHue : IpUMEHATh COB
pEMEHHBIE METOABI aHAIH
3a ¥ MOJEIMPOBaHUs (pu3
UYECKHX U XUMUYECKHX II
POLIECCOB [T OUEHKU HX
BJIMSIHHS Ha OKPY>KaIOILy
10 cpefly ¥ 6€301macHOCTb
YEJI0BEKA; UCIONIB30BaHUS
M3MEPHUTEIFHOM U BBIYHCT
UTETBbHON TeXHHUKH, a TaK
K€ HH(POPMALIMOHHBIX TEX
HOJIOTHUH AJIS1 MOHUTOPHHT
a, MPOTHO3UPOBAHUS U TIp
€10TBPALIECHHs TEXHOTEH
HBIX yIPO3; aHAIN3UPOBAT
b JITaHHBIE, ITOTyICHHBIE C
MOMOIIIBIO 3THX TEXHOJIOT
uii, ¥ pa3pabaTeIBaTh pell
€HHS JUT1 MUHUMU3AIUU P
UCKOB.

1.1. dedununuu u MeTox
bl Y4€OHOH JUCIUTUTHHBI

CobecenmoBanue

3a4€T B (hopme TecT
a

Tect

3a4€T B (hopmMe TecT
a

1.2. ®usuko-xuMHIECKHE
MPOLIECCHI ¥ MX BIUSHHE
Ha KHUBOE BEIECTBO

CobecenoBanue

3a9€T B (hopmMe TecT
a

Tect

3a4€T B (hopmMe TecT
a

1.3. Crenudpuka pusuko-
XUMHYECKHX TIPOIIECCOB B
reocdepax

CobecenoBanue

3a4€T B hopMe TecT
a

Tect

3a4€T B (hopmMe TecT
a

P/I3

Hagrik : paGoTHI C cOBpeM
€HHBIMHU U3MEPUTENBHBIM
U CUCTEMaMHU, BBIYUCIIUTE
JbHBIMU HHCTPYMEHTaMH
1 HH(OPMAIIMOHHBIMH T
XHOJIOTHSAMH, HCIONTB3yeM
BIMH JJI1 MOHUTOPHHTA U
aHanM3a (PU3NKO-XUMHIEC
KHX MPOLECCOB B TeXHOCH
epe; 3 HEKTUBHOTO MPUM
€HEHUsI TEXHOJIOTHH I P
eIlIeHHUs 3a/ay 110 3aIluTe
OKpYKaroIei cpeasl 1 00
€CTICUYEHHIO 0€30MIaCHOCTH
YeJIOBEeKa; Pa3padOTKH I
aHOB JIEUCTBUH MO IPEIOT
BPAIIEHUIO TEXHOTEHHBIX
KaTacTpo( Ha OCHOBE aHa
J13a TeHAEHIUHN pa3BUTHS
TEXHOJIOTHH.

1.1. lebuHUIMN ¥ METOA
bl YICOHOH JUCIUTUTNHBI

CobecenoBanue

3a9€T B (hopMe TecT
a

Tect

3a4€T B (hopmMe TecT
a

1.2. ®u3uko-xuMHYECKHE
TIPOLIECCHI U UX BIUSHUE
Ha YKMBOE BEILECTBO

CobecenoBanue

3a4€T B hopMe TecT
a

Tect

3a4€T B opmMe TecT
a

1.3. Cneruduka pusnko-
XMMHUYECKHX MPOLIECCOB B
reocdepax

CobecenoBanue

3a4ét B (hopme TecT
a

Tect

3a4€T B hopMe TecT
a

4 Onucanme nmpoucaypbl OecHuBaHUA

KauectBO cpopMHUpPOBAaHHOCTH KOMIIETCHIIMH Ha JaHHOM JTale OICHUBAETCS 110
pe3yibTaTaM TEeKYIIUX W MPOMEKYTOYHBIX aTTeCTAllMi MPHU MOMOIIU KOJWYECTBEHHOH OICHKH,
BEIpOKEHHOW B Oaymax. MakcuMmanbHas cymMMma OauioB 1o JuciuIuimHe (Momymo) paBHa 100
Oamnam.

KauecTBO chopMHpOBaHHOCTH KOMIIETCHIIMI Ha TAHHOM JTaIre OIEHUBAETCS 10 Pe3yabTaTaM
TEKYIIUX ¥ MPOMEXKYTOUHBIX aTTECTAIMI IPU TIOMOIIIH KOJTHYSCTBEHHOUW OIICHKH, BRIPAXKCHHOM B
Oayuiax.

MaxkcuMmanpHasi cymma 6ayuioB 1o qucturmuinHe (Moayiro) paBHa 100 6amnam. [IpegycMoTpeHo
MIPOBEICHUE TPEX TECTOB C MAKCUMAJILHBIM unciioM 60 6aiioB (20 6aIoB 3a OMH TECT), ABYX
cobecenoBaHuii ¢ MakcuManbHbIM unciaoM 20 6amios (10 6amioB 3a 0HO coOeceoBaHNe) U 3aUeTa



B (hopMe TecTa ¢ MaKCUMaJIbHBIM yrciioM 20 0aoB.

N O1neHoYHOE CPEICTBO
Bun y4ue6HOil nesrensHOCTH
CobecenoBanue TectupoBanue 3auer B popme TecTa HUroro
Jlexun 20 20 40
[IpakTuueckue 3aHATHA 60 60
CamocrosiTenbHas pabora
Hroro 20 60 20 100

Cymma GaisioB, HaOpaHHBIX CTYJEHTOM IO BCEM BHJaM yUeOHOM JeATeNTbHOCTH B PaMKax
JTUCLIUATUTMHBL, IEPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOJIUIICH.

Cymma Gainos | QOuenka 1o npoMesKy
M XapaKkTeprCcTHKa KadecTBa C(HOPMUPOBAHHOCTH KOMITCTCHITUH
10 JUCLUIIIMHE TOYHOM aTTCCTalluU
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUHA, 00
Hapy>KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOe U NIyOOKOe 3HAaHHE Yy4eOHOrO MaTep
o191 110 100 «3a4TEHO» / vaja, yCBOUJI O(jHOBHle nuTspaTypy Y 3HAKOM C JIOTIOTHUTEIILHOM JINTEPATypOH, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTHUCCKHUE 3a/1aHMs,
MIPEIyCMOTPEHHBIEC IPOTPaMMOi, CBOOOIHO ONEpHPYET NPHUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET COPMUPOBAHHOCTD JUCHHUILTHHAPHBIX KOMIIETCHIUIA: OC
«3a4TeHO» / HOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAUNTEIbHbIE OIINOKH, HET
ot 76 1o 90 N
«XOpOIIOoN E)‘{HOCTI/I, 3aTpyIHEHMS [IPU AaHATTUTUUYECKUX ONEPALUsX, IEPEHOCE 3HAHUH U YMEHU
1l Ha HOBBIE, HECTAHJAPTHHIC CUTYaLlUH.
CTyneHT IeMOHCTpUpyeT chOPMUPOBAHHOCTh AUCIUIUINHAPHBIX KOMIIETCHIUH: B X
«3a4TeHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITHH JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 o 75 «YJIOBJIETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCHUIUITMHAPH
o» bIM KOMIIETEHIUSM, CTYAECHT HUCIBITHIBAET 3HAYUTEIbHBIE 3aTPYJHEHUS TIPU OTIEPUP
OBaHUM 3HAHUSIMHU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYaLUH.
«HE 324TCHOY /
or 41 10 60 VY cTyzneHTa He CHOPMUPOBAHBI AUCIHUILTHHAPHBIC KOMIICTCHIINH, IPOSIBIISICTCS HEAO
«HCYMOBJICTBOPUTCIL | craroupocTs 3HAHUHN, yMEHH, HABBIKOB.
HO»
«HE 3aYTCHOY /
ot 0 110 40 JIMCUMIUTHHAPHBIC KOMIIETCHIIMH HE c(hopMHUpOBaHbL. [IposIBIsSETCSA MONHOE HIIH
«HCYNOBIICTBOPUTCIIE MPAKTHUYECKH TOJIHOE OTCYTCTBHE 3HAHUHN, YMEHUI, HABBIKOB.
HO»

S IlpumepHBIe OLICHOYHBIE CPeACTBA

5.1 llpumepbl TECTOBBIX 3aJaHU

Tect 1: OcHOBBI (PU3UKO-XMMHUYECKHUX MPOIECCOB B TeXHOChepe
Bbepume ooun npasunvuwiti omeem. Ilpasunvhbiti omeem Hanuwiume 8 8uoe OyKebi.
1. Kakoe m3 crnenyronmx omnpeieneHnii HanOojee TOYHO OTpakaeT MOHATHE "(PU3UKO-
XUMHUYECKHE Mporecchl’?
- a) IIpomecchl, CBs3aHHBIE HCKIIOYUTEIBHO C W3MEHEHHEM (PHU3MUECKUX CBOWCTB

BEIECTBA

- b) IIpotecchl, cBsI3aHHBIE UCKITIOYUTENHHO ¢ XUMUUYECKUMU PEAKITHSIMUI

- ¢) [Ipomecchl, B KOTOPBIX MPOUCXOIAT KaK U3MEHEHUST (PU3NICCKUX, TAK U XUMUICCKUX

CBOICTB BeEIIEeCTBA
- d) IIpotecchl, He CBA3aHHBIE C U3MEHEHHEM BEIIeCTBa

2. YTo U3 nepeynciIeHHOro SIBISETCS TPUMEPOM (PU3UKO-XMMUYECKOTO METO/Ia aHaIn3a?

- a) 'padpuaeckuit meTon

- b) DnexTpoHHAs MUKPOCKOITHUS
- ¢) Cnektpockonus
- d) AHKeTHpOBaHHE




3. Kakue MeToabl CHCTEMHOTO aHAIHM3a MPUMEHSIOTCS IS U3y4eHUS (PU3UKO-XUMUYECKUX
MPOIIECCOB?
- a) MoaenupoBaH#e U MaTeMaTHYECKOE MPOTHO3UPOBAHKE
- b) Onpockl 1 UHTEPBBIO
- ¢) Commonoruyeckue ucciae10BaHus
- d) Uctopuueckuii ananus
4. Kakoe wu3 cregyolmux MOHITUNA OIUCHIBAET CTENEHb 3arpsA3HEHHsS BOJIOEMOB
XUMHYECKUMHU BELIECTBAMU?
- a) bydepnas emxocth
- b) YcroitunBocTh 3KOCHCTEM
- ¢) IHTeHCUBHOCTH 3arps3HEHUS
- d) DHepreTrueckuii OaaHc
5. Urto moHMMaeTcs MoJ1 MOHATHEM ""aHTU(GPUKIIMOHHBIE MaTepHuabl"?
- a) Marepuaibl, yMEHbIIAIOUIUE TPEHUE MEKY IBHXKYLIUMUCS YAaCTIMU MAIIUH
- b) Marepuansl, yCTOHYMBEIE K BEICOKAM TeMIIEpaTypam
- ¢) Marepuauibl, 061agaromnMe BHICOKOW MPOYHOCTHIO HA C)KAaTUE
- d) Marepwuansi, 001a1ar0111e BEICOKOH KECTKOCTHIO
6. Kaxoii u3 cienyromux METOI0B aHaIu3a HanOoJIee MOIXOIUT I UCCIEAOBAHUS BOIHBIX
pPacTBOPOB HA HATMYKE MOHOB METAIIIIOB?
- a) 'paBumeTpryeckuil aHamus

- b) Xpomarorpadus
- ¢) ATOMHO-a0COpOIIMOHHAs CIIEKTPOCKOTHUS
- d) [onsiporpadust
7. Kakoe w3 mepeunciaeHHBIX YTBEP)KICHHH OINMUCHIBaeT "(U3UKO-XUMHUYECKOE

paBHOBecue"?
- a) CocTostHME, TTPH KOTOPOM KOHIIEHTPAIIH PEareHTOB U MPOJAYKTOB PEAKIINH OCTAIOTCS
MOCTOSIHHBIMH
- b) CocrosiHHE, IPU KOTOPOM BCE BEILIECTBA MOJHOCTHIO PEAruPYIOT
- ¢) CoctosiHue, pu KOTOPOM TeMIIepaTypa paBHA HYIIIO
- d) CocrosiHue, IpU KOTOPOM PEAKIMS TPOUCXOIUT UCKIIOUUTENIBHO B OJITHY CTOPOHY
8. Kaxkas u3 cieqyronmx XapaKTepUCTHK SIBIISIETCS KITFOYE€BOH JIJIsl TOHUMAHUST XUMUYECKHX
peaknuii B TexHochepe?
- a) KoadpurmeHt TernnonpoBogHOCTH
- b) CxopocTts peakiun
- ¢) OnTrueckas MIOTHOCTb
- d) MarautHasi MpOHUIIAEMOCTh
9. Kakoii U3 crnenyromux METONOB SBIsieTCS HamOosee A(DPEKTUBHBIM U1 aHaATU3a
XUMHUYECKUX peaklnii B ra3oBoi (aze?
- a) CnexkTpocKomnusi Macc
- b) I'azoBas xpomaTorpadus
- ¢) PentrenoBckas (myopecreHuus
- d) DneKTpOHHBIN MUKPOCKOIT
10. Urto U3 mepeyrclIeHHOr0 SBISETCS TPUMEPOM SK30TEPMHUUECKON peaKiu?
- a) HeliTpanu3zanus KUCIOTbI OCHOBAHHEM
- b) DnexTponu3 BoabI
- ¢) Pacnan pammoakTHBHOTO BEIIECTBA
- d) [TnaBnenue npaa
11. Kakue mapamerpsl HarOoJiee Ba)HbI AJIs1 OLICHKH 3arpsi3HeHUs aTMoc(epHOoro Bo3ayxa?
- a) YpoBeHb IIIyMa ¥ BUOpaIH
- b) Temneparypa u BIaXKHOCTb
- ¢) KoHmeHTpartus 3arps3HAIOMINX BEIIECTB U YaCTHUI]
- d) DnekTpoMarHuTHBIE OIS
12. Kakoe u3 cleayronmx yTBEp)KIEHUNW OTHOCHUTCS K OCHOBHBIM NpPHHIMIAM (pH3uKO-



XUMHUYECKOTO aHaJIN3a BOJbI?
- a) Onpeenenne TONbKO PU3HIECKUX CBOWMCTB
- b) OnpeneneHune TOIbKO XUMHUYECKHX CBOMCTB
- ¢) OrneHka Kak (PU3MYECKHUX, TAK K XUMHUYECKHX CBOMCTB BOJIBI
- d) Onenka TOIbKO OMOJIOTUYECKUX CBOMCTB
13. Uro W3 MEpeyucICeHHOTO SBIISETCS OCHOBHBIM (JAKTOPOM, BIHSIIOINIMM Ha CKOPOCTH
XUMUYECKON peakiuu?
- a) KoH1eHTpariius peareHToB
- b) [Inomaapr MOBEPXHOCTH peakTopa
- ¢) Buj ucronb3yeMbIx HHCTPYMEHTOB
- d) Hanrare MarHuTHOTO TOJIS
14. Kaxkue BemiecTBa CYMTAOTCS OCHOBHBIMU 3arPS3HUTEISIMU THIPOChHEphI?
- a) Oprannueckre U HEOPraHUYECKUE COCAMHEHUS
- b) TeroBbIe U paiUalluOHHBIC 3aTPASHUTEIU
- ¢) [ImacTukoBBIE OTXOBI
- d) Bpeansie rassl
15. Urto u3 mepeynciieHHOT0 OTHOCUTCS K METO/IaM XMMHUYECKOTO aHanm3a?
- a) 'paBumerpus
- b) Mukpockomnus
- ¢) Ceiicmorpadus
- d) Xumuueckasi KHHETHKA
16. Kakoii u3 MepeurcIeHHbIX METOJIOB UCIOIB3YEeTCs NIl OLIEHKH 3arpsi3HEHUS MOYBBI
TSOKETTBIMU MeTaJ1aMu?
- a) ATOMHO-a0COPOIIMOHHAS CTIEKTPOCKOITHS
- b) 'azoBas xpomarorpadus
- ¢) YabpTpaduoneroBas CeKTPOCKOITHS
- d) [Tonsiporpadus
17.  UYTto ®W3 NEpPEeUMCICHHOTO SBJISETCS OCHOBHBIM HMCTOYHHKOM aHTPOIOTEHHOTO
3arpsisHeHUsT aTMochephI?
- a) ABTOMOOHITbHBIE BBIXJIOTIBI
- b) Bynkanudeckue u3Bep:KeHUS
- ¢) JlecHbie mosxapsl
- d) IIbu1B11BI pacTenuit
18. Kakoii mapametp HanboJee BaKeH JJI OIEHKH Ka4yeCTBa BOABI B BOJj0eMax?
- a) Temmepatypa BoJbI
- b) [ImoTHOCTH BOJIBI
- ¢) Kucnornocts (pH)
- d) LIBeT BozbI
19. Kakoit u3 cinemyronmx (akToOpoB HE BJIHMSCT Ha (PU3UKO-XHUMHYECKUE TIPOICCCHI B
nouse?
- a) CocraB MOYBbI
- b) Temneparypa okpyxarouieit cpeabl
- ¢) YpOBEHb COTHEUHOU pajnanuu
- d) UcTouHnK MUTAHUS TTOYBBI
20. Kakas u3 nepedyrcieHHbIX PeaKIHUi SBISETCS TPUMEPOM TOMOT€HHOTO KaTaiau3aropa?
- a) Katanuzarop B razoBoii daze
- b) Karanmuzarop B TBepI0-KUIKOM (aze
- ¢) Karanuzatop B xuakoit daze
- d) Karanu3zatop B TBep10o-TBEpIBIX (pa3ax
Tect 2: ®U3NKO-XUMHYECKHE MPOLECCHI
Boepume ooun npasunvusiii omeem. Ilpasunvhviti omeem Hanuwiume 6 8uoe OYKeul.
1. Kaxkoe u3 cienyrommx yTBEpKISHUI BEPHO ONMUCHIBACT MOHATHE "(DU3UKO-XUMUICCKUI
nponecc"?



- a) [Ipouecc, B KOTOPOM M3MEHEHHSI TPOUCXOIAT TOJIBKO Ha YPOBHE aTOMOB
- b) Ilpomecc, B KOTOPOM H3MEHEHMsI IPOUCXOIAT B pE3YJbTaTe B3aUMOJICHCTBUS
(bU3NYECKUX U XMMHUYECKUX CBOMCTB BEIIECTB
- ¢) IIponecc, KOTOpBIN HE 3aTparuBaeT XMMUYECKUE PEAKIIMU
- d) IIpouecc, B KOTOPOM TOJIBKO TEMIIEpaTypa U3MEHSIECTCS
2. Kakas u3 mnepeuucieHHbIX (YHKIUH OTHOCUTCA K KHCIOPOTHO-YIIEKHCIOTHON
OMOreOXMMHUECKON (PYHKIUH?
- a) [Tornmomenune CO2 u Beinenenue O2 pacTeHUIMHU
- b) [Ipon3BOACTBO PHEPTUU U3 COIHEYHOTO CBETA
- ¢) Heilirpanuzanus kuciot B atmochepe
- d) Ynanenue TsKeNnbIX METAIJIOB U3 MOYBBI
3. YTO M3 MEepEUnCIEHHOTO SBIISETCSI OCHOBHBIM UCTOYHUKOM OMOT€OXHMHUYECKUX ITHKIOB
B 3KOcHUCTEME?
- a) ATMocepHble 0caaKu
- b) MUKpOOpraHu3MBbI U paCTEHUS
- ¢) Bynkanuueckue u3BepKeHUs
- d) YenoBeueckas qesATECILHOCTh
4. Kaxkoe u3 caeayoommx 3arpsa3HeHAN OTHOCUTCSI K XUMHUYECKUM 3arps3HUTEISIM?
- a) [InacTukoBbIE OTXO/bI
- b) JIpIMOBEIE Ta3bI
- ¢) PagnoakTuBHbIE BellecTBa
- d) lymoBoe 3arpsizHEeHUE
5. Urto moHMMaeTCs MoJ MOHSATHEM ""TeXHOTeHHasl Harpy3ka'?
- a) KonnuecTBo BelecTs, MPOU3BOIMMBIX B TEXHOCHEpE
- b) O6beM 0TX0/10B, MPOU3BOAUMBIX MPOMBIIUIEHHBIMHU MPOLIECCAMH
- ¢) BausiHue TeXHOIOrH4YEeCKUX MPOLECCOB Ha OKPYKAIOIIYIO CpeLy
- d) KonuuecTBo 3HEpruu, UCOIB3YEMOI B MTPOU3BOJICTBEHHBIX MpOIleccax
6. Kaxkoil u3 cieayromux npoueccoB SBISETCS IPUMEPOM XEMOCHHTE3a?
- a) ®OTOCHHTE3 PACTCHUIA
- b) Oxucnenue cepoBoiopoia OaKTEpUIMU
- ¢) [Ipoaykuus yriieBoIoB B paCTCHUSX
- d) [InaBnenHue apAa MO CONTHEYHBIMU JTy4aMHU
7. Uro M3 MEpeyrcICHHOTO OTHOCUTCA K (hakTopam cpenbl, BIUSIOMINUM Ha (DU3MKO-
XUMUYECKHE TPOIECCHI?
- a) BnaxxHOoCTh 1 Temmeparypa
- b) ®opma 3emiu
- ¢) MecTonoyioxkeHre CTpOSHUH
- d) [InoTHOCTH HaceneHus
8. Kaxkoe u3 creayrommx yTBEpXKACHUN HanOoJiee€ TOYHO OMHUCHIBACT '"IKOJIOTHYECKYIO
karactpody"?
- a) CoObITHE, BBI3BIBAIOIIECE BPEMEHHBIC H3MEHEHUS B 9KOCHCTEME
- b) JlonroBpeMeHHOE YXY/IIEHNE COCTOSHUS OKpPY KAIOIIeH Cpelibl C pa3pyIIUTEIbHBIMU
MOCTIEACTBUSIMU
- ¢) Ilepuoanueckuii npouecc, He CBA3aHHbBIN C YIPO30M JUIsl )KU3HU
- d) MecTHoe 3arpsi3HeHue, He OKa3bIBalollee 3HAUUTEIbHOTO BO3ICHCTBHS
9. Uro u3 NepeyucleHHOIo SIBISETCS MPUMEPOM (PHU3MKO-XMMUYECKOTO 3arpsi3HEHHUs
MOYBHI?
- a) Hedrsabie paznuBbl
- b) YBiaxxHeHue nouBbl
- ¢) lllymoBoe 3arpsizHeHHE
- d) DnexTpoMarHUTHOE U3ITy4YEeHUE
10. Kakoe wu3 cnepyromux yTBEpKACHUM BEPHO ONMCHIBAET ''MOTEHLHAIbHYIO
ONacHoOCTh"?



- a) OmacHOCTh, KOTOpas MPOSIBIISIETCSI TOJBKO B CIy4dae €€ HEMOCPEICTBEHHOTO
BO3HUKHOBCHUS
- b) OmacHocTbh, KOTOpasi CyIIECTBYET B TEOPHUH M MOXKET MPOSBUTHCA B Oy Ty1IeM
- ¢) OnacHOCTb, HE CBA3aHHASI C PEAIbHBIMU YTPO3aMHu
- d) OnacHoCTh, KOTOpast HE TPEOYET OLIEHKH U YIPABICHUS
11. Kakue #3 TepeynclieHHBIX BEIIECTB SIBISIOTCS OCHOBHBIMH HCTOYHUKAMU
AHTPOIIOTEHHOTO 3arPsI3HEHHS BOJIBI?
- a) [Tectunmapl 1 ynoopeHus
- b) Betpsr u ocanku
- ¢) [ImacTukoBBIE OTXOBI
- d) [Ipupoaubie MUHEpATBI
12. Yo W3 mepeyrciIeHHOTO SBISAETCS MPUMEPOM (PU3MKO-XMMHUYECKOTO BO3ICHCTBUS HA
AKOCHCTEMY?
- a) YBenuuenne konuentpauuu CO2 B atmocdepe
- b) [losiBNEeHNE HOBBIX BUIOB PACTCHUN
- ¢) YBenuyeHe Yuciia BUJ0B KUBOTHBIX
- d) I3MeHeHue 1IBETOBOM raMMBbl pacTEeHHI
13. Kakwue u3 cienyromux METOIOB SBIISFOTCS METOIaMH OLICHKH pHUCKa?
- a) DKCIepTHBIE OLIEHKH U MOJICTTUPOBAHUE
- b) I'paBuMeTpHS U CTIEKTPOCKOTIHS
- ¢) Xpomatorpadus u noysporpadus
- d) TenmoBoe U paguallMOHHOE 3arps3HEHNE
14. Kakoe W3 ClIeayromUX TOHATHH OMHUCHIBACT «(HU3HKO-XUMHUYECKOE PABHOBECHE)» B
KOHTEKCTE XUMHUYECKUX PEaKIIHii?
- a) CocrosHHe, MPU KOTOPOM KOHIIEHTPALUU TMPOIYKTOB M PEAareHTOB OCTAIOTCS
MTOCTOSTHHBIMH
- b) CocrosiHue, TpH KOTOPOM pEaKIys MOJTHOCTHIO 3aBEPIIACTCS
- ¢) CocrosiHue, IpU KOTOPOM BCE BEIIECTBA PEArUPyIOT B PaBHBIX MPOMOPIIUIX
- d) CocTostHue, MpU KOTOPOM TeMITepaTypa peakiiui paBHA HYJIO
15. Kakue U3 nepeyrcieHHbIX peakIui ABISIOTCS YIK30TEPMUUECKUMU?
- a) Peakuuu Heltpanuzauuu
- b) Peaknuu ¢otocunTesa
- ¢) Peakuuu ucnapenus
- d) Peakumu mmaBneHus
16. Kakoe w3 cienyomux OMpeIeieHU HAWTydlIuM o0pa3oM OMHCHIBAET MOHSITHE
«(pu3uKo-xUMUIECKas Harpy3Ka»?
- a) KonnyecTBo Temia, BBIIEISIEMOrO B pe3yJibTaTe peakluu
- b) KonudecTBo BeliecTs, OKa3bIBAIOMIMX BIMSHHE HA OKPYKAIOIIYIO CPEIy
- ¢) O6BeM BOABI, UCTIOJIB3YEMOM JIJIST OXJIAXKICHHS
- d) KonnuecTBo 35eKTposHEpTUy, MOTpedIsieMoit B poliecce
17. Kakoii U3 creayonmx mapaMeTpoB HE SBISIETCS OCHOBHBIM ISl OIEHKH OMACHOCTH
XUMHUYECKHUX BEMIECTB?
- a) [InoTHOCTH BemiecTBa
- b) CxopocTh peakiuu
- ¢) TemmiepaTypa 1aBiICHUS
- d) TokCU4YHOCTH
18. Kakue U3 cneayromux BemecTB OTHOCITCS K OMOJIOrMYECKUM 3arpsI3HUTEINSM BOAbI?
- a) [lecTuuubl 1 repOUITUIBI
- b) CTouHBIE BOJBI C BEICOKHM COJCPKAHHUEM OPraHUYECKIX BEIICCTB
- ¢) PagroakTHBHBIC OTXOIBI
- d) Tsokenbie MeTaIbI
19. Kaxoil u3 cinenyromux METOA0B MO3BOJISIET OLECHUTHh (U3NKO-XUMHUYECKHE CBOMCTBA
BOJIBI?



- a) XuMHUUecKasi TUTPALIMS
- b) Ontuyeckass MUKPOCKOIUS
- ¢) Paguorpaduyeckoe uccienoBaHue
- d) 'eneTnyeckoe TeCTUpPOBAHHE
20. YTO U3 MEepeurciIeHHOr0 OTHOCUTCS K IKOCUCTEMHBIM IMOCJIEICTBUSIM aHTPOMOT€HHOTO
3arpsi3HeHus?
- a) YBennueHue OMoJorn4eckoro pazHooopasus
- b) IIpsimoe Bo3acHCTBHE HA IKOCUCTEMY 0€3 N3MECHECHHIA
- ¢) 3menenue cocraBa v (QyHKIIMH SKOCUCTEM
- d) YMmensbIenue ypoBHs ITyMOBOTO 3arpsi3HEHUS
Tecr 3: Cnennduka GU3NKO-XMMHYECCKHUX NMPOLIECCOB B TexHOchepe
Boepume ooun npasunvhsiti omeem. Ilpasunvhsiti omeem Hanuwiume 8 8uoe OYKebi.
1. Yro u3 mepeunciIeHHOTro OTHOCUTCS K Teochepam 3emn?
- a) AtmMocepa
- b) 'mapocdepa
- ¢) buocdepa
- d) Bce nmepeuncnennbie
2. Kakoe u3 cienyromux onpeaeieHnii Hanbosee TOYHO OMUCHIBAET «TeXHOChepy»?
- a) Cucrema, BKJIIOYAOIIAsl TPUPOIHBIE U UCKYCCTBEHHBIE OOBEKTHI
- b) O6nactp, Te MPOUCXOAAT UCKIIIOYUTEIHHO ONOIOTHUECKUE TTPOLIECCHI
- ¢) COBOKYMHOCTb aTMOC()EPHBIX SBICHHI
- d) IIpocTpaHCTBO, T/Ie MPOUCXOASIT TOJIBKO XUMHUECKUE PEAKITHH
3. Kakoii u3 cnemyromux (akTOpoB SBISETCS OCHOBHOW NPUYMHOW TEXHOTCHHBIX
MPOIECCOB?
- a) EcTecTBenHbIE KaTacTpo(bl
- b) UenoBeueckas nesTeIbHOCTh
- ¢) ACTpOHOMUYECKHUE COOBITUS
- d) Kinumatnueckue u3MeHeHuUs
4. Yro takoe "OMOreOXUMUYECKNIN TUKIT"?
- a) [Iponecc, B KOTOPOM XMMHUYECKHE BEIIECTBA MEPEMEIAIOTCS Yepe3 OMOIOTHYecKre U
re0JIOTHIECKHE KOMITOHEHTBI YKOCUCTEMBI
- b) I{uk, cBA3aHHBIN TOIBKO C GU3HMYECKUMU TIPOIIECCaMH B aTMocdepe
- ¢) IIporuecc, B KOTOpPOM BellecTBa EePEMENIAIOTCs UCKIIOUUTENBHO B BOJIE
- d) Luko, He CBSA3aHHBINA ¢ H3MEHEHUSIMH XMMHYECKOTO COCTaBa
5. Kakoii u3 cneayronmx 31eMeHTOB UIpaeT KIF0UYEBYIO POJib B KPYTOBOPOTE a30Ta?
- a) Yruepon
- b) Kucnopon
- ¢) Azor
- d) Cepa
6. Kaxkoe u3 cnenyroniux BeiecTB SIBISETCS OCHOBHBIM 3arpsi3HUTENIEM MTOYBBI?
- a) [lecTunmapl
- b) Bona
- ¢) O30H
- d) DHepreTruecKkre UCTOYHUKU
7. UTO U3 NEPEYUCIECHHOTO SIBISETCS TPUMEPOM TEXHOTE€HHOTO 3arpsi3HEHUs?
- a) [Ipuib11a pacTenuii
- b) [TmacTHKOBBIE OTXOIBI
- ¢) Oprannueckue BeIIECTBA B CTOYHBIX BOAAX
- d) PagnoakTHBHBIE BElECTBA
8. Kakue u3 nepedncieHHbIX MPOLIECCOB OTHOCITCS K TEXHOTEHE3Y?
- a) [losiBIeHrEe HOBBIX BHJIOB )KMBOTHBIX
- b) Pa3pymienne npupoiHBIX 3KOCHUCTEM B pe3yJIbTaTe MPOMBIIIIICHHOHN JesTeTbHOCTH
- ¢) DBOJIOIMS OMOJIOTUYECKHUX BHUJIOB



- d) ITepexoxa BoAbI U3 KHUIKOTO COCTOSTHUS B ra3000pa3Hoe
9. UYto M3 cienyIomero OnuckBaeT NousTHe "Hoocdepa"?
- a) Cragus pa3Butusi O6mochepbl, B KOTOpOH pasyMHas IeSTEIbHOCTh YeIOBEKa
OKa3bIBACT 3HAUYUTEIHHOE BIMSHUE HA OKPYKAIOIIYIO CPETY
- b) Creniens 3arps3HeHus1 aTMOCHEPHI
- ¢) Binsinue *UBOTHBIX HA SKOCUCTEMY
- d) [lepnon BpeMeHH, B TeUEHHE KOTOPOTO MPOUCXOAIT KIMMATUIECKHE U3MEHEHUS
10.  Kakoii u3 clieyomux 3J1eMEHTOB OKa3blBaeT Hauboliee 3aMETHOE BO3/CHCTBHUE Ha
KpyroBopot ocdopa?
- a) Azor
- b) Yrnepon
- ¢) ®ocdop
- d) Boma
11. Yro Takoe "TeXHOreHHAass MUIPaLUs IEMEHTOB"?
- a) [lepemernienune 3J1eMEHTOB B Pe3yJIbTaTe MPUPOTHBIX MTPOIIECCOB
- b) [lepemenienne XUMUYECKUX PJIEMEHTOB B PE3YyJIbTaTe YEIOBEUECKOM NEATEIIbHOCTH
- ¢) [lepexon 371eMEHTOB MEX/y Pa3IMYHBIMH arperaTHHIMU COCTOSTHUSIMU
- d) Murparus opraHu3MOB B SKOCUCTEME
12. Kakoe u3 cienyromux NOHATUN onuckiBaeT "akochepy"?
- a) Crucrema, BKITIOYAONIas B3auMoecTBre Ouochepsl, atMochepbl U THAPOChEphI
- b) Ilpouiecc, mpoucxoasIIHii B 3eMHON KOpe
- ¢) YacTth aTMoc(epsl, HACBILIEHHAS YTIIEPOAOM
- d) CocraB BOJIBI B OKEaHAX
13. Kakue u3 cneayoumx npodieM sBIsioTCS OCHOBHBIMHU ISl TeXHOC(heph1?
- a) YpOanuzamus u nemorpaduyeckuii B3pbiB
- b) PazHooOpa3ue 6MOI0THIECKUX BUOB
- ¢) MI3MeHeHus B COTHEUHOM aKTUBHOCTH
- d) 'moGansHOE OTETUICHUE
14. YTo U3 NepedyrciIeHHOTO HE SIBISETCS TUIIOM TEXHOT€HHOTO Ipoluecca?
- a) MexaHoreHes
- b) Ou3HKO-XUMHUYECKas MUTPALIUS
- ¢) buorennas murparus
- d) AHTpOIIOTeHHOE BO3/ICHCTBUE
15. Kakoe w3 crnenyronmx yTBEp)KIEHUNM BEPHO OMHUCHIBACT 'TIOOATBHBIC TPOOIEMBI
TexHocheps"?
- a) [IpoGiembl, BO3HUKAIOIINE NCKITIOUUTENFHO B PE3YIIBTATE MIPUPOTHBIX KAaTACTPOd
- b) IIpobnemsl, cBSi3aHHbIE C AKTUBHOU J1€ATEIbHOCTHIO YEJIOBEKA U MX MOCIEICTBUIMU
JUISL OKpY’KaloIIen cpebl
- ¢) [IpoGiembl, cBsI3aHHBIE C U3MEHEHUSIMHU B COJIHEYHOW aKTUBHOCTH
- d) IIpo6nembl, KacaronIrecs: TOJbKO COIUAIbLHON cepbl
16. Uro M3 CIEQyIOLWero SBISETCS NPUMEPOM TEXHOTCHHOTO BO3ACUCTBHUS Ha
IKOCHUCTEMY?
- a) [losiBeHne HOBBIX BUJIOB pacTEHUI
- b) I3MeHeHune KiuMata B pe3yIbTaTe BHIOPOCOB ITAPHUKOBBIX T'a30B
- ¢) [losiBneHre HOBBIX OMOJIOTHYECKUX BHIOB
- d) [lepunoauueckuie TOKIEBBIE OCAIKH
17. Kaxoi#i u3 cneayromux (GpakTopoB HE ABISIETCS HIEMEHTOM TeXHOChepsI?
- a) [IpomblIlIUIeHHBIE TPEATIPUATHS
- b) IInacTukoBbIC H3ACITHS
- ¢) [IpupoaHbIe SKOCUCTEMBI
- d) TpaHcopTHBIE CUCTEMBI
18. Kakoe u3 crnemyrommx MOHATHN HamboJiee TOYHO OIMMCHIBACT '"ISHEPrO-CHIPHEBHIC
npoGaembr"?



- a) IIpobnemsbl, CBA3aHHBIE C ACPUIMTOM MPUPOTHBIX PECYpCOB M MOTPEOICHUEM
SHEPTUHU
- b) [IpoGaembl, BO3HUKAIOILINE U3-32 H3MEHEHHS KIMMaTa
- ¢) [IpoGniembl, cBsI3aHHBIE C U3MEHEHUEM COCTaBa aTMOC(EPHI
- d) IIpoGnemsl, cBSI3aHHBIE C OMOIOTHYECKUMHU YTPO3aMH
19. Yto 13 mepeuncIeHHOr0 OTHOCUTCS K TEXHOTEHHBIM OMACHOCTSIM?
- a) [Ipupoaabie kKatacTpodbl
- b) TexHuueckue aBapuu U YTEIKU
- ¢) Conneunsle Oypst
- d) Ileproanyeckue ocaaku
20. Yo Takoe "Omoreoxumuueckas sHaemMusa"?
- a) MI3MeHeHne XUMHUYIECKOTO COCTaBa, XapaKTepHOE I OTPEICIICHHOTO PErHoHa
- b) IlosiBjIeHME HOBBIX XMMHUYECKUX BEIIECTB B PE3YJIHTATE MPUPOIHBIX MPOIIECCOB
- ¢) [lepuoanueckoe U3MEHEHHE KIIMMaTa
- d) O6pa3oBaHKre HOBBIX OMOJIOTHUECKUX BUIOB
Kpamxue memoouueckue ykazanus
Tecmosvle 3a0anusi npedycmampusaiom 6v160p 00H020 eapuarnma omeema. Cmyodenm
yKazvieaem Ha OMOENbHO G3MOM JUCme OyMazu HoMep 8Onpoca U psooM C HUM 8apuaum(vl)
NPABUIbHO20(bIX) ¢ e20 mouKu 3peHusi omeema(os). Cmyoenmy 6blcmasiaemcs Koauvecmao 6aniios
68 COOMBEMCMEUU C KOIUYECMBOM NPABUTILHLIX OMEEMOos, NPU IMOM KAHCObI NPABUTIbHBIL OMEem
oyenusaemcs 6 1 bann. MaxcumanvHo 8o3modicrhoe uucio banos sa mecm —20.
IlIkana oyenku
Bb160op onHoro npasuibHoro orsera (1 6amn):
Va Bepno: 1 6amn
Y4 Ommbka: 0 6amioB
HNrorosasi onenka

e MakcumanbHOe KoTu4ecTBo 6amioB: 20
¢ MuHUMaIBHOE KOTHYECTBO OayuioB: 0
® Bajibel HAYKUCIAIOTCA 33 KaKIbIid BOIPOC MO KPUTEPHUSM BBIIIIE.
OneHuBaHUE:
18-20 6am10B — OTJIMYHO
15-17 6annoB — Xopo1io
11-14 6annoB — ya0BIETBOPUTEIHHO
10 1 MeHee 6aIOB — HEYAOBJIETBOPUTEIHHO

5.2 IlpumepHbIii IepeYeHb BONPOCOB MO TeMaM U JJI PoBedeHns co0ece0BaHNUS

Cobecenoanue 1: Tema 1 — /lepuanumum u MeToabl y4eOHON AU CHHUIIIMHBI

Bomnpoc 1:
Kakue ocHOBHbIE MOHATUS M OOBEKTHI U3YyUEHHS AUCHUIUIMHBI "DU3NKO-XUMUYECKHE MPOLECCH B
texnocdepe"? IlosicHuTe X 3HAUEHUE I oOecrieueHHs TeXHOC(epHOi 0e30ImacHOCTH.

Bomnpoc 2:
OOBscHUTE pa3HUIy MEXIY HAOIIONEHHEM, SKCIIEPUMEHTOM M TEOPETHUECKUM MOJETUPOBAaHHEM
KaK MEeToJaM{ Hay4yHOro mno3HaHus. [lpuBeaute mnpuMep HCIOJIB30BAHUA KaXIAOrO0 M3 HHUX B
KOHTEKCTE TEXHOC(EPHI.

Bonpoc 3:
UYro Ttakoe MOHUTOpPUHI? Kakue BUIbI MOHUTOpPUHIA CYLIECTBYIOT, U KaK OHU NMPUMEHSIOTCS IS
obecrneueHus TexHochepHoi 6e30macHoCTH?

Bonpoc 4:
Kak cucremHbIli aHaiM3 MOMOTAeT pemaTrh 3afgadu TexHocdepHou OezomacHoctu? IlpuBenute
npumep ucnonb3oBanus 'MC nns ananusa yrpos B TexHocgepe.

Bomnpoc S:
Kakoli Bknaj B u3yueHne GU3NKO-XUMHUECKUX MPOLIECCOB B TEXHOC(HEPE BHOCIT Kaue€CTBEHHBIE U



KOJIMUECTBEHHBIE MeTO/bl aHanu3a? IlpuBenure npumep, rae uX MOKHO IIPUMEHUTD.
CobecenoBanue 2: Tema 2 — ®Ou3nK0-XUMHUYECKHUeE NMPOLECCH] H UX BJIUSIHAE HA KUBOE
BellecTBO
Bonpoc 1:
Kakue ¢usnxo-xuMudeckue npoueccsl OTHOCATCS K OCHOBHBIM? OOBSICHUTE UX KJIACCU(PUKALNIO U
3HAYEHHUE DHEPIUHU B ATHX IPOLECCAX.
Bonpoc 2:
Kak OumoreoxuMmuyeckue NpoLecchl, Takhue Kak (POTOCHHTE3 M XEMOCHHTE3, CBSI3aHbl ¢ (pU3MKO-
XMUMHUYECKUMU Tporieccamu B TexHochepe? [IpuBeaure npumep UX BIUSAHUS HA KUBBIE OPraHU3MBI.
Bomnpoc 3:
Kakne oCHOBHBIE ONAaCHOCTH U 3arpsi3HEHMs B TeXHOC(eEpe BIUAIOT HA KHUBOE BellecTBO? KakoBbl
OCHOBHBIE METO/IbI CHUYKEHUS UX BO3JEHCTBUA?
Bomnpoc 4:
Yro BKIItOUAET B ce0s Mpolecc WACHTU(DHUKAIIMY U OLIEHKH pUCKa 171 obecrieueHus: 0e30IMacHOCTH B
texHocpepe? [IpuBeaure npumMep OMacHOCTH U METOJIbI €€ aHAIN3A.
Bomnpoc 5:
KakoBbl OCHOBHBIE CBOICTBa aHTPOIIOTEHHBIX CpeA M MX OTIMuuMe OT npupoiHsix? Kaxue
MOCIIEACTBHSI 3TO UMEET JJIsl )KMBOTO BELeCTBa?
Kpamxue memoouueckue ykazanus

1. IToaroroBka: O3HaKOMBTECH C TEMATUKON cOOECEA0BAHNS, U3YUUTE OCHOBHBIE ITOHATHS U
TEPMHHBI, KOTOPBIE MOTYT OBITh 3aTPOHYTHI. [10ArOTOBETE MPUMEPHI U3 COOCTBEHHOTO
OMBITA, TOATBEPKIAIOIINE BAILIA HABBIKH.

2. Ctpykrypa codecenoBanusi: CodbecenoBanne 0OBIYHO COCTOHUT U3 3HAKOMCTBA, 00CYKICHUS
npodeccHoHaNbHBIX BOMPOCOB U 3aBEPIICHUS ¢ 00paTHOM CBsA3bI0. [ 0TOBBTECH KPATKO,
YEeTKO U JIOTMYHO OTBEYATh HA BOIIPOCHI.

3. Bompocs! u oTBeThI: [IpakTuKyiiTech 0TBeUaTh Ha 001IME U MPOPECCUOHAIBHBIE BOIIPOCHI.
[ToaroToBETE CBOU BOMPOCHI O OyAyIIel MO3UINH UITU TPOEKTE.

4. HaBbIKH caMompe3eHTAUM: Y OeIUTEIHHO PACCKAXKUTE O CBOMX CHIIBHBIX CTOPOHAX,
JOCTH>KEHUSIX U MOTUBALIHH.

Bynbre yBepeHsl B cebe M IEMOHCTPUPYITE TPOPEeCCHOHATHU3M.
HlIxana oyenku
Kpurepun ouenuBanus codeceqopanus (Makcumym — 10 0as1;10B)

1. IotTHOTA U TOYHOCTH OTBETOB (4 0aJ1a)

4 Oanuma: OTBeTbl MCUEPHBIBAIONINE, JEMOHCTPUPYIOT DIIyOOKOE€ TOHUMaHHE TEMBI,
UCTIOJIb3YIOTCS IPUMEPBI, CBSI3aHHBIE C MPAKTUYECKUM IPUMEHEHUEM.

3 6ayuta: OTBETHI CO/IEPIKAaT OCHOBHBIE TIOJIOKEHHUSI TEMBI, HO TIPUMEPHI TMO0 OTCYTCTBYIOT,
7100 HETOCTATOYHO MPOPabOTaHBI.

2 6anua: OTBeTHI MOBEPXHOCTHBIE, HE PACKPBIBAIOT CYTH BOIIPOCOB MOJHOCTBIO.

1 6as1: OTBETHI HEMOJHBIE, 3HAYUTEIbHAS YaCTh HH()OPMAITUN OTCYTCTBYET.

0 6aq10B: Het oTBeTa MM OH COAEPIKUT (PaKTHUECKUE OINOKH.

1. JIorM4HOCTB U CTPYKTYpPa M3JI0KeHHs (2 0an1a)
2 Oanna: OTBET 4YETKO CTPYKTYpUPOBaH, JIOTMYHO BBICTPOEH, AaKLEHTHl ClIeJaHbl Ha
KJIFOYEBBIX MOMEHTAX.
1 ©6ana: OTBeT JOrMYHBIM, HO CTPYKTypa MW3JI0KEHHS HEIOCTaTOYHO SICHA WIIHU
10CJIe10BaTENbHA.
0 6ans0B: OTBET HEJNOTUYHBIHN, HHPOPMALIKS TIPEACTABICHA XaOTUYHO.

1. Ucnosb30BaHue TEPMUHOB M HAYYHOI0 A3bIKA (2 0aa)
2 o0amna: Hcnons3yloTcss KOPPEKTHBIC HAydHbIE TEPMHUHBI, OOBSCHEHBI OCHOBHBIC
IIC(bI/IHI/II_[I/II/I, A3BIK U3JI0KCHUA FpaMOTHBIﬁ.



1 63.]1.]1: TepMI/IHbI I/ICHOJIBBYIOTCSI JaCTUYHO HWJIHN C HC3HAYUTCIBbHBIMU OH_II/I6KaMI/I,
00BSICHEHNE HE BCETIA YETKOE.
0 6annoB: TepMUHOIOTHS HE UCTIONB3YETCS UITU MPUMEHSETCS HEKOPPEKTHO.

1. Ilpumepsl U cBSA3b ¢ NPAKTUKOMH (2 0as1a)
2 Oasna: IlpuBeneHbl yMECTHbIE TPUMEPHI, MPOJAEMOHCTPUPOBAHA CBSI3b C pEabHBIMHU
npoleccaMu U 3ajjauaMi TeXHOC]EpHI.
1 Oann: Ilpumepsl MpHUBEAECHbI, HO HEJOCTATOYHO pA3BUTHl MM HE CBSI3aHBl C
IPAaKTUYECKUMHU acleKTaMHu.
0 6annoB: IIprMepsl OTCYTCTBYIOT MJIM HE COOTBETCTBYIOT TEME.
Hrorosas oueHka:
Cymma 6asu1oB 3a Bce KpUTepHH, MakcuMyM — 10 6aJ1710B.
Jlns nepeBojia B OLIEHOYHYIO IIKAJly:
9—10 6aynoB: OTINYHO
7—-8 6amioB: XopoIo
5—6 6annoB: Y 10BIETBOPUTEIHHO
0—4 6ayna: HeynoBrieTBOpUTEIHHO

5.3 3auét B popme TecTa

Boepume ooun npasunvhwiti omeem. [lpasunvhsiti omeem Hanuwiume 8 8uoe OyKebi.
1. YTo M3 MEPEeUYHCICHHOTO OMpeneisieT MpeaMeT y4eOHOW AUCHUILTUHBI «Du3nko-
XUMHYECKHE TIPOIIECCHI B TEXHOChEpe»?
- a) BzaumogeiicTBue pU3mUECKUX M XUMHUECKUX TIPOIIECCOB B TeXHOC(hepe
- b) UckimounTenbHo GpuznyecKkue mporecchl B MpUpoae
- ¢) OcHOBHBIE OHOJIOTHYECKHE MTPOIIECCHI
- d) ConmanpHbie SIBICHUS B TeXHOC(hEpe
2. Kakoif MeToJ] Hay4yHOT0 NTO3HAHUS BKJIIOYAET B ce0sl HAOMIOCHNUE U SKCIIEpUMEHT?
- a) Teopetnueckuit
- b) DMmupryeckmii
- ¢) MogenupoBanue
- d) IIpornosupoBanue
3.  Uro u3 cienyroIero OTHOCUTCS K (PU3UKO-XUMHUECKUM METOJIaM aHau3a?
- a) Macc-cnekTpoMeTpust
- b) AaTpomnonornyeckuii aHamu3
- ¢) ColMOI0THYECKH OIpoc
- d) Ilcuxoduznonorunyeckoe TECTUPOBAHNE
4. Kakoit MeTOJ KCTIONIb3YETCS JJISl H3YUCHHSI XHMUYECKOTO COCTaBa KHUIKOCTH?
- a) XpomaTorpadus
- b) Marauromerpus
- ¢) PentrenoBckas qudpaxius
- d) AkycTtudeckuit aHamu3
5. UTo U3 clIeayronero OnMchIBaeT MOHATHE «TeXHOchepa»?
- a) BzaumogeiicTBue npupoIHBIX U UCKYCCTBEHHBIX O0BEKTOB
- b) UckimrounTenbHO OHOIOTHYECKast cpejia
- ¢) AT™MochepHBbIe SBICHUS
- d) DHepreTuyeckue MOTOKU B IPUPOJIE
6. Kakoil snmeMeHT BakeH A MOHUMaHHs Ipolecca Kpyrosopora ¢ocdopa B
TexHocgepe?
- a) Azor
- b) ®ochop
- ¢) Yruepon
- d) Bogopon
7. Kakue U3 nmepeyrciIeHHBIX POIIECCOB OTHOCITCS K TEXHOTEHE3Y?



- a) Pa3pymenne sxocucTeM n3-3a 4eI0BEUYECKOi eI TeTbHOCTH
- b) [losiBeHME HOBBIX OMOJIOTUYECKHUX BHJIOB
- ¢) llpuponusie katacTpodbl
- d) OBoumroLNs )KUBBIX OPTaHU3MOB
8. Uro Takoe "HOOC(hepa"?
- a) Craaus, B KOTOpOW pa3syMHasi JAEATEIbHOCTh YEJOBEKAa OKAa3bIBACT 3HAUYUTEIHHOE
BJIMSTHUE HA TIPUPOLIY
- b) ATMocdepHbIe IBICHHS
- ¢) BausHue colHEUHOM aKTUBHOCTH
- d) Ilepuonuyeckoe M3MEHEHUE TEMIIEPATYPhl BOABI
9. Kakoii u3 cneayonmx GpakTopoB He OTHOCUTCS K aHTPOIIOTEHHBIM 3arps3HEHUSAM?
- a) [ImacTUKOBBIE OTXOIBI
- b) IecTumuasr
- ¢) Bynkanuueckue BHIOPOCHI
- d) PagnoakTuBHBIE BElECTBA
10.  Yro n3 nepeyrcIeHHOro OMMUChIBAET «IJI00aTbHbIE TPOOIEMBI TEXHOC(HEPH»?
- a) IIpoGyiembl, BBI3BaHHBIE YEJIOBEYECKOW AEATEIBHOCTBIO M HMX BO3JEHCTBHE Ha
OKpPYXaIoIIyIo Cpeay
- b) I3MeHeHus B COTHEYHON aKTUBHOCTHU
- ¢) [Ipupoaasie katacTpodbl
- d) BousiHne KOCMHYECKUX SIBICHUI
11.  Kaxoil u3 nepeunciieHHbIX (PAKTOPOB SABISETCS OCHOBHBIM HCTOUHUKOM TEXHOT'€HHBIX
OMacHOCTEM?
- a) YUenoBeueckast JeSTEIbHOCTD
- b) IIpupoansie kaTacTpoPbl
- ¢) Kitumatndeckue naMeHeHus
- d) ActpoHOMHIYECKHE COOBITHS
12.  Kakoil u3 cnenyromux METOI0B aHalIn3a MPUMEHSCTCS IS N3yYeHUs 3arps3HEeHU B
atmocdepe?
- a) XpomaTorpadus
- b) I'paBumeTpus
- ¢) CnexktpodoromeTpust
- d) Mukpockomnus
13.  Yto0 U3 ciaenyrouiero He ABISETCS MPUMEPOM (PU3HKO-XUMHUUECKOTO 3arpsiI3HEHUS ?
- a) [InacTukoBbIe YAaCTHILIBI B BOJIE
- b) YBenuueHnue ypoBHS yIriIeKUCIIOTO ra3a B atMocgepe
- ¢) [lectuniuet B mouBe
- d) I3meHeHue TeMiiepatypsl BOJIbI
14. Kaxkoli u3 nepeduciieHHbIX MPOLECCOB HE SIBISETCSA 4acTbIO KPYrOBOPOTa BOJBI B
npupone?
- a) Ucnapenue
- b) Kongencarmus
- ¢) Kpucrammzanus
- d) ®orocunTe3
15. Yto Takoe «Te€XHOTE€HHAs] MUTpalUs JIEMEHTOBY ?
- a) [lepemeriienue 377eMEHTOB B Pe3yJIbTaTe YEIOBEUECKON AEATEIbHOCTH
- b) [lepemerieHre 2IeMEHTOB B pe3yJIbTaTe MPUPOIHBIX POIIECCOB
- ¢) [lepexon 271€MEHTOB MEX/ly Pa3INYHBIMU arperaTHbIMU COCTOSTHUSIMU
- d) I3MeHeHne XUMUYECKOTO COCTaBa MOYBBI
16. Urto u3 crneayromniero onuchiBaeT «IKochepy»?
- a) Cucrema, BKIIIOYaoas B3auMozeicTsue 6uocepsl, atmochepsbl U Tuapocheps
- b) [Iporecc u3MeHeHUs KIUMaTa
- ¢) BiiusiHue comHEeYHOM aKTUBHOCTH Ha KJIMMAaT



- d) [Tepuoguveckue ocaaku
17. Kakoi u3 cienyromux GakTopoB OTHOCUTCS K TEXHOT'€HHBIM OMACHOCTAM?
- a) [Toxapbl Ha MPOU3BOJICTBEHHBIX O0BEKTAX
- b) [IpupoanbIe KaTaCTPOPHI
- ¢) [lepnonnueckue n3MeHEHUs TeMIepaTyphl BOAbI
- d) Kocmuueckoe usnyuenue
18. Kakoe u3 ClIeqyrOIuX SIBJICHHH OTHOCUTCS K «ITaPHUKOBOMY 3P PeKrTy»?
- a) YBenn4yeHne KOHIEHTPAlluK MTapHUKOBBIX Ia30B B aTMoc(epe
- b) I3MeHeHne XUMHUYECKOTO COCTaBa BOJIBI
- ¢) [loBBIIIEHNE YPOBHS paarauu
- d) YBenuueHre KoIMYeCTBa TBEPBIX YACTHI] B TIOYBE
19. Yto Takoe «OMOreoXuMHUIECKasi SHIECMUS»?
- a) MI3MeHeHne XuMHU4YeCKOro COCTaBa, XapaKTepHOe I ONPEEIEHHOTO peruoHa
- b) [losiBNEeHNE HOBBIX XUMHUYECKUX BEILIECTB B PE3yJIbTaTe MPUPOTHBIX MTPOLIECCOB
- ¢) [lepuonnueckoe n3MeHEHUE KITMMaTa
- d) O6pazoBaHue HOBBIX OMOJOTUYECKUX BHIOB
20. Kakue u3 caenyroumx 3arpsi3HEHU SIBISIFOTCS] aHTPOIIOT€HHBIMU?
- a) PafoHoBbIe ra3oBbie BEIOPOCHI
- b) Conneunsle Oyps
- ¢) Dpo3us MOYBbI
- d) Bynkannueckue BHIOPOCHI
21. Kakolf u3 creaylomux METOJOB aHalM3a MCIOJIb3YyeTCs Il OLEHKH KayecTBa
BOJBI?
- a) 'a3oBas xpomarorpadus
- b) OnTyeckas SMuccHs
- ¢) PentrenoBckast pmyopecrennms
- d) Cniextpockonus B yabTpaproIETOBOM JAHANA30HE
22. Kakoii anemeHT HanboJee BaXeH Il KpyroBOpoTa yriiepoaa B nmpupoze?
- a) Kucnopon
- b) Azor
- ¢) Yruepon
- d) ®ochop
23. Kakoe u3 cleIyromux 3arpsi3HeHU OTHOCUTCS] K XUMHUYECKUM ?
- a) [lectunubt
- b) IImacTukoBBIC YaCTHIIBI
- ¢) PanuoaktuBHbBIE BellecTBa
- d) 3oma
24.  Yro Takoe «reoXumMuueckuil pon»?
- a) EcTecTBeHHOE pacmpeneneHne XUMUIECKHAX JIEMEHTOB B 3eMHON KOpe
- b) [Ipouecc, cBA3aHHBIN ¢ U3MEHEHHEM KIIUMaTa
- ¢) UckyccTBeHHOE M3MEHEHNE XUMUUECKOT0 COCTaBa BOJIbI
- d) DHepreTrueckue MOTOKH B 9KOCHCTEMAaX
25. Kaxoit u3 cienyromux mporieccoB Haubosee BEpOATHO MPHUBEAET K 00pa30BaHHIO
KHCJIOTHBIX JOXKIEH?
- a) BrIicokue KOHIIEHTpaluu cephl U a30Ta B aTMochepe
- b) YBenuueHnue ypoBHs yIJIEKUCIIOrO ra3a B aTMocgepe
- ¢) IlosiBieHne HOBBIX BUJIOB pacTEHUI
- d) UsmeHeHusI B CONMHEYHOM aKTUBHOCTH
26. UTo U3 CIAEAYIOUIETO SIBISIETCS IPUMEPOM TEXHOTEHHOTO 3arpsi3HEHUs TUAPOchephl?
- a) PaznuB HetH
- b) [lepuoguueckue 10xaU
- ¢) ConHeyHast paauanus
- d) Bynkannueckasi 1eITeIbHOCTh



217. Kakue w3 mnepedncieHHbIX (DaKTOPOB SBISIOTCS OCHOBHBIMU HWCTOYHHKAMU
TEXHOTCHHOTO 3arpsI3HEHUS TTOYBBI?
- a) [lectunuaet u ynoOpeHus
- b) [lepunoguueckue ocaaku
- ¢) 'eomarHuTHBIE U3MEHEHUS
- d) DHepreTuueckre UCTOYHUKHU
28. U0 U3 crneayroniero onuchiBaeT «TEXHOTEHE3»?
- a) Ilpomecc, cBsi3aHHBIA C M3MEHEHHEM MPUPOIHBIX 3KOCHCTEM B pe3ylbTare
YEJI0BEYECKOU IESITENBHOCTH
- b) U3meHeHue kimMaTa B pe3ysbTaTe COJTHEUHON aKTUBHOCTHU
- ¢) [losiBeHne HOBBIX BUJIOB )KMBOTHBIX
- d) ®usnueckue nporeccs B atMochepe
20. Kakoe u3 crneayrommx yTBEp)KICHUH BEPHO OTHOCHUTEIHHO OMOTCOXUMHUYECKHUX
LIUKJIOB?
- a) OHM BKJIIOUAIOT MEPEMEIICHNE XUMHUYECKUX JJIEMEHTOB uUepe3 OMOJIOTMYECKHE
reoJ0rM4ecKre KOMIIOHEHTHI 3KOCUCTEM
- b) OHM cBsA3aHBI TONBKO ¢ (PU3NYECKUMU IpolieccaMu B aTMocdepe
- ¢) OHHU He BKJIIOYAIOT OMOJIOTUYECKHE KOMIOHECHTHI
- d) OHU IPOUCXOAAT UCKIIIOUUTENBHO B BOJIHBIX IKOCHCTEMAaX
30. Yro Takoe «TeXHOC(EpHBIC PUCKN»?
- a) [loreHuuanbHble yrpo3bl, CBA3AHHBIE C TEXHOJOTUYECKUMH M MPOMBIIUICHHBIMU
npoleccaMu
- b) [IpupoanbIe KaTacTPOPHI
- ¢) [lepuoanueckue n3MeHEHUs TeMIEepaTyphbl
- d) ConmanbHble KOHQIUKTHI
31. Kaxko#i u3 cinepgyrommx metonoB HauOoisiee 3((PEKTUBEH ISl OLEHKH COIEPIKAHMS
TSDKEJBIX METAJJIOB B MOYBE?
- a) ATOMHO0-a0COPOIIOHHAS CIIEKTPOMETPHSI
- b) DaexkTpomMarHuTHAsI CIIEKTPOCKOTIHS
- ¢) OnTrueckass MUKPOCKOTIHS
- d) Xumuueckast TUTYIISIUSL
32.  Kakoif U3 nepeurciaeHHbIX METOJ0B MIPUMEHSETCS ISl U3y4YeHUs U3MEHEHHs COCTaBa
atMochepsi?
- a) ['azoBas xpomarorpadus
- b) MaccoBas ciekTpomMeTpus
- ¢) PentrenoBckas nudpakuus
- d) OnTH4eckoe SMIUCCUOHHOE CITEKTPOCKOIIHS
33. Kakoe u3 cnenyromux omnpeseneHuii Hanboiee TOYHO OMHMCHIBAET «TeXHOC(hEpHbIE
BO3JICUCTBUS)?
- a) Bo3nelicTBus, CBA3aHHbBIE C ACSITENLHOCTHIO YETIOBEKA, KOTOPHIE OKa3bIBAIOT BIHSHUE
Ha OKPYXKAIOIIYIO CpeIy
- b) I3MeHeHMs B COTHEYHOW aKTUBHOCTH
- ¢) [Ipupoaubie M3MEHEHUs KTuMaTa
- d) [Tepuoauveckue ocaaku
34. Kakoit u3 nmepeqnciieHHbIX (aKTOPOB OTHOCUTCS K OMOTEeHE3Y?
- a) BausiHre Ha YKOCHCTEMY JKHUBBIX OpPTaHU3MOB
- b) Pazpymienne npupoIHBIX SKOCUCTEM
- ¢) TexHOTeHHBIE BHIOPOCHI
- d) U3meHeHne kmMaTa B pe3yibTare AesITeIbHOCTH YeIOBEKa
35. Kakoil u3 crenyrommx METOJOB HCIOIb3YETCS ISl U3MEPEHUS 3arpsi3HEHUS
BO311YyXa?
- a) OnTryeckast SMHUCCHOHHASI CIIEKTPOCKOIIHS
- b) TepmorpaBuMeTpHUECKUI aHATH3



- ¢) PentrenoBckas yopecieHIus
- d) Buckosumertpus
36. Yro Takoe «riaobaabHOE TOTEIUICHUE) ?
- a) YBeJIn4YeHHe CpeiHEN TeMIIEpaTyphl IOBEPXHOCTH 3eMIIN
- b) I3MeHeHNe XUMHUECKOTO COCTaBa OKEAHCKUX BOJI
- ¢) [losiBeHne HOBBIX BHJIOB pacTEHUI
- d) [Tepuoguveckue ocaJKu B TPOTTMUSCKHUX 30HAX
37. Kakoli U3 NepeyUCIeHHBIX MPOILIECCOB Hanbosee BEPOSTHO MPUBEIET K 0Opa30BaHUIO
030HOBBIX JBIP?
- a) Bei6pocsr xnmopdropyraeponos (CFC)
- b) [ToBbIIEHUE YPOBHSI YTIIEKUCIOTO Ta3a
- ¢) YBeNnn4YeHNe YPOBHS CEPHBIX COCTUHEHUN
- d) ITosiB7IeHME HOBBIX OMOJIOTUYECKUX BHJIOB
38. UTo u3 CIeAyromero OTHOCUTCS K METOAAaM OLIEHKH BO3ACHCTBUS TEXHOTECHHBIX
IIPOLIECCOB Ha OKPYKAIOIIYIO Cpery?
- a) OneHka BO37eHCTBUS Ha OKpyskarortyro cpexy (OBOC)
- b) ['eonoruveckoe KapTUPOBAHUE
- ¢) Meteoponorudyeckoe HabIIOICHHE
- d) Counonoruueckoe ucciaea0BaHue
39.  Kakoe U3 NMepeurCICHHBIX BEIIECTB SBISETCS OCHOBHBIM KOMITOHEHTOM KHCIOTHBIX
HoXnaeun?
- a) Cepa
-b) Azor
- ¢) Yruepon
- d) ®ocdop
40. Yto M3 ciemyIomero onpenesseT MOHATHE KTEXHOTCHHAs Harpy3ka»?
- a) BausiHue yenoBeyeckoil eI TebHOCTH Ha OKPYKAIOIIYIO CPeLy
- b) [IpupoaHbIe U3MEHEHUS KIMMAaTa
Kpamkue memoouueckue ykazanus
Tecmosvie 3a0anus npedycmampusarom 6vloop 00Ho20 eapuanma omeema. Cmyodenm
VKa3bi8aem Ha OMOEeIbHO 83MoM Jucme OymMacu Homep 80Npoca U pPAOOM C HUM 68apuaHm(vi)
npasuIbHo20(bix) ¢ €20 mouku 3penus omsema(os). Cmyoenmy 8viCmMasasemcs Koiuvecmso 6aiio8
8 COOMBEMCMBUU C KOTUYECTNBOM NPAGUTILHBIX OMEENO08, NPU IMOM KAHCObILL NPAGUTbHBIL OMEem
oyenusaemcs 6 0.5 oanna. Maxcumanvho 803modxucHoe wucio 6anos 3a mecm —20.
IHlxana oyenxu
Bb1060op onHoro npasuibHoro orsera (0.5 6a/a):
Bepno: 0.5 6amna
Ommbka: 0 6amioB
Hrorosas ouenka
MakcumanbHOE KOJn4ecTBO 6amioB: 20
MuHuManbHOE KOJIU4ecTBO OaiioB: 0
batbl HAUMCISIFOTCS 3@ KX IBIi BOIIPOC TTO KPUTEPHSIM BBITIIC.
OneHuBaHUE:
18-20 6amioB — OTIUYHO
15-17 6annoB — Xopo1io
11-14 6annoB — ya0BIETBOPUTENHHO
10 1 MeHee 6aIOB — HEYAOBJIETBOPUTEIHHO



KJ/IIOYU K OHEHOYHbIM MATEPUAJIAM 10O JUCHUIIVIMHE
«PU3UKO-XUMHNYECKHUE IMPOLHECCHI B TEXHOC®EPE»

5.1 OTBeTHI HA TECTOBLIE 3aJaHUSA

OtBetsl Kk TecTy 1: OcHOBBI HDU3UKO-XUMHUUYECKHUX IIPOIIECCOB B TEXHOChEDE
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5.2 OTBeTHI HA BONPOCHI cODeceI0BAHMS

CobeceqoBanne mo teme 1: JlehnHuyy 1 MeToAbI VI€OHOH AU CIIATNITHHBI

1: OcHOBHbBIE MOHSTHS AUCHMIUIMHBI BKIIOYAIOT B Ce0s (PU3MKO-XMMHUUYECKHE TPOIECCHI,
KOTOpBIE OMPEACIIAIOT U3MEHEHHUS! BEIIECTB M dHEpruu B TexHochepe. OObeKTaMu HU3ydeHUS
SIBJISIFOTCSL BEIIECTBA, MAaTEPUAJIbl, MPOIECCHl UX B3aUMOJCUCTBUS, a TAKKE CUCTEMBI, KOTOPHIC
MOIBEPTAIOTCS BO3JICUCTBHUIO TEXHOTCHHBIX (DAKTOPOB. DTH 3HAHMSI TTO3BOJISIOT MPOTHO3UPOBATH
U MUHUMHU3HPOBATHh PHUCKH, CBSI3aHHBIE C TEXHOTCHHBIMH yTPO3aMH, TAKUMH KaK 3arps3HEHUS,
aBapuu M pa3pylIeHHUE YKOCUCTEM.

2: HaOmonenne — 3TO Mpoliecc MacCUBHOro cO6opa MH(POPMALMK O MPHUPOIHBIX SBICHUAX
(HampuMep, U3MEpPEHHE YPOBHS 3arpsi3HEHHUS BO3AyXa). DKCIEPUMEHT MPEAIOoaraeT Co3/laHue
MCKYCCTBEHHBIX YCIOBHUH ISl M3YYEHHUS MPOIECCOB (HAmpUMep, JIabopaTOpHbIE HCCIEOBAHUS
BO3CUCTBUS 3arpsi3HUTENICH HAa MaTepHaibl). TeopeTnieckoe MOACTHMPOBAHNE — 3TO PACUETHOE
WA KOMITBIOTEPHOE TPEJICTABICHUE MPOIECCOB (HAPUMED, MOACTHUPOBAHNE PACTIPOCTPAHECHUS
BBIOPOCOB B aTmMocdepe).

3: MOHHUTOPUHI — 3TO CHCTEMAaTHYeCKOe HAOJIOJIEHHE M OLICHKA COCTOSIHUS OKpY Karolen
cpenpl.  CylIeCcTBYIOT — JKOJOTMYECKHMM, TEXHOT€HHBIH M  COLUAIbHO-DKOHOMUYECKHUI
MOHUTOPUHI. Hampumep, 5KOJIOIrMYECKUH MOHMTOPUHI  BKJIIOYAeT KOHTPOJIb YPOBHS
3arpsAA3HEHUS BO3yXa Ul IIPEIOTBPAILCHNUS KPUTUHIECKUX CUTYALUM.

4: CuctemMHBId aHajgUM3 TIO3BOJISIET pacCMaTpuBaTh TEXHOC(EpHBIE MPOIECCH  Kak
B3aMMOCBS3aHHbIE CHUCTEMbI, YTO TOMOTAeT BBISBIISITH KPUTUYECKUE Y3JIbI M cllabble MecTa.
[Tpumep: wucnons3zoBanne [MC nns MoaenupoBaHWs 30H 3aTOIUIGHHS TPU aBapusx Ha
THJIPOTEXHUUYECKUX COOPY KEHHUSX.

5: KadectBeHHBIE METOIBI [AIOT OOIIEE MPEICTABICHUE O CBOMCTBAX CHUCTEM (HANpuMep,
OIMpCACIICHUEC THIIA 3an$I3HI/IT€J'I$I), a KOJIMYCCTBCHHBLIC MCTOABI IMO3BOJIAIOT MOJTYYUTH TOYHBLIC
JIaHHBIE (HampuMep, KOHIIEHTPAIMIO BPEHOTO BEIIECTBA B BOJIE).



Codeceropanue mo _teMe 2: OU3NKO-XHMHYECKHE MNPOLECCHl M HX BJHSHHE HA JKHBOE
BCIICCTBO

1: OcHoOBHBIE TpoliecChl BKIIOYAIOT Teruionepenavy, anddysuro, ¢a3oBbie mepexosl,
XUMHYecKre peaknud. Kiaccupukamuss OCHOBaHA Ha TMPHPOJE SBICHUH: (QHU3UYECKUe
(TETUIONPOBOIHOCTh), XUMHUYECKHE (OKHCICHHE), (DU3UKO-XUMHUYECKHE (KOPPO3Hsl METAJLIOB).
DHeprus, Takasi Kak TeIUIOBask i XUMUYECKast, IBJISICTCS IBHXKYIICH CHUIION ATHX TPOIIECCOB.

2: @oTocMHTE3 M XEMOCHMHTE3 O00€Cle4YMBalOT MpPeoOpa3oBaHME HHEPTUU M BEIIECTBA B
ouocdepe. Hanpumep, (oTocuHTe3 y pacTeHH TOIJIONIACT YIJICKHCIBIA Ta3, CHUXKAs €ro
KOHIICHTPALUIO B aTMOc(epe, YTO BIUSET HA KIUMAT U 3[J0POBbE YEJIOBEKa.

3: OcCHOBHBIE ONACHOCTH BKJIIOUAIOT XHMHUYECKOE 3arpA3HCHUC, padualluio W TCILIOBOC
3arpsI3HECHUC. MeToapl CHMKEHUS: q)HJ'IBTpaI_II/IH BLI6pOCOB, nepexoa Ha 5KOJIOTMYCCKH YUCTBIC
TCXHOJIOTHUH, PCKYJIbTUBAIUS I10YB.

4: Unentuduxanus prucka BKJIIOYAET OINpPEIEIeHHE NCTOUHUKOB OIMACHOCTH, UX BEPOSITHOCTH U
nocnencteuil. [IpuMep: aHanu3 pucka yTEeYKM aMMHaKa Ha MPOU3BOJCTBE C HCIIOIb30BAHHEM
METOJIUKH «JIepeBa COOBITUI.

S: AHTpPONOreHHbIE CpeJlbl CO3AIOTCS YEI0BEKOM (TOPOJICKUE arjioMepaliy, IPOMBIIIJICHHbIE
30HBI), OTJIMYAIOTCS BBICOKUM YPOBHEM 3arpsi3HEHHI M MCKYCCTBEHHON MH(pacTpyKTypoil. D10
NPUBOJUT K CTPECCY Ul JKUBBIX OPraHW3MOB, CHIDKEHHIO OMOpPa3HOOOpaszus M YXYIIICHHIO
30POBbs YEIIOBEKA.

5.3 OTBeTthI Ha 3a4eT B opMe TecTa
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