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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Heap nucunmimmubl «@PU3MKO-XUMHUYECKHe MPolecchl B TeXHOc(epe» 3aKII0YaeTcs B
(GOpMUPOBAHHUH Yy CTYJICHTOB NMOHUMAHUS W HABBIKOB aHAIN3a OCHOBHBIX (DHU3UKO-XUMHYECKHX
IIPOLIECCOB, MPOUCXOAIINX B TeXHOC(Epe, a TaKKe B Pa3BUTHH CIIOCOOHOCTH OIICHMBATh HUX
BIUSHUE Ha O€30IIaCHOCTh YeJOBEKAa M OKPYXKaIIyio cpeny. CTyaeHTBl JOJIKHBI HAyYUTHCS
NPUMEHSTh MOJIyYEHHBIE 3HAHUA JUIA pPELIeHUs 3a7ad MO0 MPEeJOTBPALICHUIO HETATUBHBIX
MOCJIEJICTBUIM 3TUX MPOILIECCOB U Pa3pabOTKU MEPONPUITHI MO OOECHEYEHUIO SKOJOTUYECKOU
0e30MacHOCTH.

3agaun y4yeOHOM JUCHUIJINHBI:

1. HU3yuyenme pu3HYECKHUX U XMMHYECKMX OCHOB NPOLECCOB B TexHOc(pepe: O3HAKOMUTD
CTYAEHTOB C OCHOBHBIMH (PU3UKO-XUMHUYECKUMHU SIBICHUSMHU, IPOTEKAIOIIUMHU B
TexHOc]epe, BKII0Yast MPOIECChl TOPEHNUs, KOPPO3UH, 3arPS3HEHUS OKPYKAIOIIEH Cpelibl,
XUMHYECKHEe peakuu B atMochepe u ruapocdepe. [IoHATH, Kak 3TH IPOLIECCHI BIUSIOT
Ha 0€30MaCHOCTh YEIOBEKA U YCTOMUYUBOCTh KOJIOTMYECKUX CHCTEM.

2. AHa/iu3 BO3/1eiiCTBUS TeXHOTeHHBIX NPOLECCOB HA OKPY:KAIOLIYIO Cpeay H 310pPOBbe
yesoBeka: HayuuTh CTyJIeHTOB CHCTEMAaTH3UPOBATh U OIICHUBATH BIUSHHIE (DU3HUKO-
XUMHUUYECKHX IPOLECCOB HA IIPUPOIHBIE SKOCUCTEMBI U 310pOBbe toAcH. M3yunts
MEXaHU3Mbl XUMUYECKOTO 3arpsI3HEHMS, €70 UCTOYHUKH U ITyTH MUHUMH3ALUU Bpea.

3. OueHka pucka U pa3padoTKa MepONpPHUATHII M0 MUHUMU3AIUM MOCIeACTBUI
(pU3UKO-XUMHUYECKHUX MPo1eccoB: Pa3BUTh y CTY/IEHTOB HABBIKH UICHTU(DUKAIIUH U
aHaJM3a MOTEHLUAIbHBIX PUCKOB, CBA3aHHBIX ¢ (PU3UKO-XUMHUECKUMHU MTPOLIECCaMU B
TexHocdepe, u pazpaboTka Mep MO UX MPEJOTBPALICHUIO WX MUHIMH3auuu. Hayuuts
IIPUMEHATH METO/IbI IPOTHO3UPOBAHUS U MOJIEIIMPOBAHMS MPOLIECCOB AJIsl OLICHKU MX
OIaCHOCTH.

4. Pa3pabdoTka MeTO0B KOHTPOJIS M MOHUTOPHUHIA TeXHOTeHHBIX NPOLECCOB:
[ToAroToBUTH CTYACHTOB K pa3pabOTKe U BHEAPEHUIO METOJ0B KOHTPOJIS (PU3NYECKUX U
XMMHUYECKHX MPOLIECCOB, IPOTEKAIONIUX Ha IPOMBILUIEHHBIX 00bekTax. HayunTh
CTYJEHTOB BHEJIPEHUIO CUCTEM MOHUTOPUHTA JIJIsl pAHHET0 OOHAPYKEHUS U yCTPaHEHUSI
yIpos.

5. M3yueHme 3aKOHOJATEJBLHBIX 1 HOPMATHBHBIX ACNIEKTOB TeXHOChepHOH
Oe3onacHocTH: O3HAKOMUTH CTYIEHTOB C OCHOBHBIMHU 3aKOHOJIATEIbHBIMU AKTaMH U
HOpMaTHUBaMU B 00J1aCTH OXpaHbl OKPYKAIOILIEH CPeIbl ¥ TPOMBIIITICHHON
6e3omacHocTH. [1oHATh, Kak HOpMATHBHbIE TPEOOBAHUS MOT'YT MTOBJIMATH HA yIIpaBIICHHE
($U3UKO-XMMHUYECKUMHU IPOIECCAMU Ha O0BEKTaX.

6. AHa/au3 NpUMepPOB aBapHii M Ype3BbIYAIHBIX cUTyaluii: PaccMoTpeTs peanbHble
IIpUMEpBI aBapuil U KaTacTpod, CBA3aHHBIX C (PU3MKO-XUMUUYECKHMH MIPOLIeCCaMU B
TexHochepe. Hayunts aHamu3upoBaTh MPUUUHBI 3TUX IPOUCIIECTBUNA U pa3pabaThIBaTh
MEpBHI 0 MPETOTBPALICHUIO AaHAJIOTUYHBIX CUTYallUH B Oy TylIEeM.

OTH 3a7a4d MOMOTYT IOJATOTOBUTH CTYAEHTOB K 3(¢dekTuBHON pabore B obsacTu
KOHTPOJISI U YHOpaBiieHUs (PU3MKO-XMMUYECKUMH IpolieccaMu B TeXHocdepe, pa3BUBas Kak
TEOPETUYECKOE, TAK U MPAKTUIECKOE NOHUMAHNUE JUCIUILINHBI.

[TnanupyembIiMu pe3yibTaTaMi 00y4eHHUs MO TUCHUIUIMHE (MOAYIIO), SIBISIFOTCS] 3HAHUS,
yMeHUs, HaBbIKU. [lepeueHb MiIaHUpyeMBbIX pe3yJIbTaTOB OOyUeHHs 10 AUCHUILIUHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3ylbTaTaMU OCBOEHHUS 00pa30BaTENbHOM IMpOrpaMMsl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3y4eHUs TUCIUTUINHBI (MOTYJIS)

Kon PesynbraTel 00y4YeHUs! 110 AUCIUTUTNHE
(hopmynupoBKa




Konun HWHJMKaTOpa Kon
OI—II-?E)]?[H];IS (hopmynupoBKa FOCTHKCEHHA pe3yiib dopmynHupoBKa pe3ynbTara
) KOMIIETCHITNN
COKpAIICHHOE KOMIIETEHIIUH Tara
20.03.01 [IKB-2 : OIIK-1.1k : P/1 3HaHNE | COBPEMEHHBIX (DH3WUYECKUX H
«Texnochepnas | Crocoben Hcnonszyer XUMHYECKHX TIPOLIECCOB,
0e30MaCHOCTE» | OPHUEHTHUPOBATHCS | METOABI MIPOMCXOIAIINX B
(b-TB) B OCHOBHBIX MaTeMaTHIECKOTO TexHocepe, U UX BIUSHHUI Ha
METOZax U 1 CTaTUCTUIECKOTO OKPY’KaIOIIYIO Cpeay H
cucreMax aHamM3a I 0e30I1aCHOCTD YETIOBEKa;
obecrieueHus MOJIETTMPOBAHHUS U COBPEMEHHBIX TEXHOJIOTHH 1
TeXHOC(hEpHOIt OLICHKH PUCKOB B METOJIOB aHaJIN3a STHX
0e30macHOCTH, chepe MPOIICCCOB, TCHICHIINN
000CHOBaHHO TeXHOC(EpHOH pa3BUTHSL B 00JIACTH TEXHUKH
BHIOMpATh 0e30I1acHoCTH; W TEXHOJIOTH, a TaKKe
W3BECTHEHIE BEITIOJTHACT 3aKOHOJATEIBHBIX HOPM U
YCTpOWCTBa, pacueTHbIC U CTaHJAPTOB, PETYIHAPYIOMIHX
CHCTEMBI U aHATTUTHICCKHE OXpaHy OKpY’KaloIlel cpeabl
METOBI 3aIUTH | TPOIECTYPHI, u 0e30IMacHOCTh Ha
YenoBeKa u CBSI3aHHBIC C MIPOU3BOJICTBE.
OKpYXKarouiei ¢$uznKo- P12 | YMeHue | npuMeHATh COBPEMEHHBIE
Cpeabl OT XHUMHUYCCKUMHU METOBI aHAJIN3a U
OIIACHOCTEM. IpoIieccaMu B MOJICITUPOBAHUS (PU3UICCKIX
TexHochepe; 1 XUMHYCCKUX TPOIIECCOB IS
TPUMCHACT OLICHKHU UX BJIIMAHUS HaA
COBpEMEHHbIE OKPY’KaIOIIYIO Cpeny U
BBIYHCIIUTEIIbHBIC 6e30I1aCHOCTD YEJIOBEKa;
TEXHOJIOTUM I HMCNOJIb30BaHUS
pemeHuA 3aaa4, HU3MEPUTENBHOU U
HaTpaBJICHHBIX HAa BBIYUCITUTEIFHON TEXHUKH, a
OXpaHy Takxke HHPOPMAIIMOHHBIX
OKpY’KaroIen TEXHOIIOTHH [UIs
Cpelibl U MOHHMTOPHHTIA,
obecrieueHne MIPOTHO3MPOBAHUS 1
0e30MacHOCTU MPEOTBPAIICHUS
YeNoBeKa TEXHOT€HHBIX YIpo3;
AHAJIU3UPOBATh JJTaHHBIC,
TMOJYYCHHBIC C TOMOMIIBIO
3TUX TEXHOJIOTHH, U
paspabaThIBaTh peUICHUs IS
MUHIMHU3AIIH PHCKOB.
P13 HaBrik | paGoTHI ¢ COBpEMEHHBIMH

U3MEPUTEITEHBIMU
cHUCTEMaMH,
BBIYUCITUTEITEHBIMU
HHCTPYMEHTAMU H
HHPOPMAITUOHHBIMA
TEXHOJIOTHSIMH,
HCTIOJIb3YEMBIMH IS
MOHHUTOPHHIA U aHAJIH3a
(U3UKO-XUMHUUECKHUX
MIPOLIECCOB B TexHOChepe;
3¢ HexTHBHOTO TPUMEHEHHUS
TEXHOJIOTHH JUIS peIICHUS
3a7a4 10 3aIIUTe
OKpYIKaroIIel cpebl U
obecrieueHHI0 OE30MaCHOCTH
4eNoBeKa; pa3paboTKu
IUIAHOB JIEHCTBHI IO
MIPEeIOTBPALIEHUIO
TEXHOTEHHBIX KaTacTpod Ha




OCHOBE aHaJIN3a TeHAEHIIUN
pa3BUTHS TEXHOJIOTHI.

IIKB-1.1k :
Brissisier
HCTOYHUKH
OIIACHOCTEH B
OKpYyXKarolen
cpeze, pabodeit
30HE U Ha
MIPOU3BOJICTBCHHOM
MPEIIPUATHH C
MIPUMCHCHUEM
COBPEMEHHBIX
METOJIOB aHAIU3a U
HHCTPYMEHTOB
MOHHTOPHHTA.

P11

3HaHue

COBPEMEHHBIX (PI3UUECKUX U
XUMHYECKHX TIPOLIECCOB,
MIPOMCXOAIINX B
TexHocepe, U UX BIUSHHUI Ha
OKPY’KaIOIIYIO Cpeay |
0€30I1aCHOCTD Y€EJIOBEKA;
COBPEMCHHBIX TEXHOJIOTHH U
METOJIOB aHaIn3a ATHX
MPOIIECCOB, TEHACHIINI
pa3BUTHS B 00J1aCTH TEXHUKH
1 TEXHOJIOTHH, a TaKxKe
3aKOHOJIATEIBHBIX HOPM U
CTaHJAPTOB, PETYIHAPYIOMIHX
OXpaHy OKpY Karollel cpesbl
1 0€30IMaCHOCTh Ha
TIPOM3BOJICTBE.

P2

YMenune

MIPUMEHSATH COBPEMECHHBIC
METOJIbI aHAJTN3a 1
MOJICITUPOBAHUS (PU3HICCKIX
Y XUMHYECKUX TPOIIECCOB IS
OIICHKH MX BIIMSHUS Ha
OKPYXAIOIIYIO CPeNy U
0€30IaCHOCTh Y€JIOBEKa;
HCII0JIb30BaHHMS
HU3MEPUTENBHOU U
BBIYHCITUTEIILHON TEXHUKH, &
TakXke HHPOPMAIIMOHHBIX
TEXHOJIOTHI IS
MOHHTOPHHTA,
MIPOTHO3MPOBAHUS 1
MIPEIOTBPALICHIUS
TEXHOTEHHBIX YTPO3;
aHATM3UPOBATH JIaHHBIE,
MOJIYYEHHBIE C TOMOIIBIO
3TUX TEXHOJOTHH, U
paspabaThIBaTh peUICHUs IS
MUHUMU3AIAN PUCKOB.

P13

Hasrix

paboThI ¢ COBPEMEHHBIMHU
HU3MEPUTEIILHBIMU
CcHUCTEMaMH,
BBIYUCITUTEITEHBIMU
HHCTPYMEHTAMU H
HHPOPMAIUOHHBIMA
TEXHOJIOTHSIMH,
WCTIOJIb3YEMBIMHU JIJIS
MOHHUTOPHHTA M aHAJIN3a
(U3UKO-XUMHUECKHUX
MPOIIECCOB B TexHOC(hEpE;
3¢ HexTHBHOTO TPUMEHEHHUS
TEXHOJIOTHH JIJISl pelICHHS
3a/1a4 1o 3aIIuTe
OKpYyXarouieu cpesbl 1
oOecrieueHHI0 OE30MaCHOCTH
4eNoBeKa; pa3paboTKu
IJIAHOB JeMCTBUM 1O
MPeIOTBPALLEHUIO
TEXHOTeHHBIX KaTacTpod Ha
OCHOBE aHaJIN3a TeHJEHIUN
pa3BUTHS TEXHOJIOTHI.




[IKB-2.5x :
Hcnonszyer
METOJIBI ¥ CIOCOOBI
3aIIUTH YeJIOBEKA
U OKpYXKarolen
Cpersl B
poeCCHOHATBHOM
JeSITeIBHOCTU

P11

3Hanue

COBPEMEHHBIX (PU3HUECKUX H
XUMHUYECKHUX TPOIECCOB,
MIPOMCXOAIINX B
TexHocepe, U UX BIUSHHUI Ha
OKPY’KaIOIIYIO Cpeay |
0€e3011aCHOCTh Y€EJIOBEKA;
COBPEMCHHBIX TEXHOJIOTHH U
METOJIOB aHaIn3a ATHX
MPOIIECCOB, TEHACHIINI
pa3BUTHS B 00J1aCTH TEXHUKH
1 TEXHOJIOTHH, a TaKxKe
3aKOHOJIATEIBHBIX HOPM U
CTaHJAPTOB, PETYIHAPYIOMIHX
OXpaHy OKpY Karollel cpesbl
1 0€30IMaCHOCTh Ha
TIPOM3BOJICTBE.

P2

YMenune

MIPUMEHSATH COBPEMECHHBIC
METOJIbI aHAJTN3a 1
MOJIETUPOBAHIS (PU3HIECKIX
U XUMHIYECKUX TPOIECCOB IS
OIICHKH MX BIIMSHUS Ha
OKPYXAIOIIYIO CPEeNy U
0€30IaCHOCTh Y€JIOBEKa;
HCII0JIb30BaHHMS
HU3MEPUTENBHOU U
BBIYHCITUTEIILHON TEXHUKH, &
TakXke HHPOPMAIIMOHHBIX
TEXHOJIOTHI IS
MOHHTOPHHTA,
MIPOTHO3MPOBAHUS 1
MIPEJOTBPALICHIUS
TEXHOTEHHBIX YTPO3;
aHAMM3UPOBATH JIaHHBIE,
MOJIYYEHHBIE C TOMOUIBIO
3TUX TEXHOJOTHH, U
paspabaThIBaTh peUICHUs JJIs
MUHUMU3AIAN PUCKOB.

P13

HaBrix

paboThI ¢ COBPEMEHHBIMHU
HU3MEPUTEIILHBIMU
CcHUCTEMaMH,
BBIYUCITUTEITEHBIMU
HHCTPYMEHTAMU H
HHPOPMAIUOHHBIMA
TEXHOJIOTHSIMH,
WCTIOJIb3YEMBIMHU JIJIS
MOHHUTOPHHTA M aHAJIN3a
(U3UKO-XUMHUECKHUX
MPOIIECCOB B TexHOC(hEpE;
3¢ HexTHBHOTO TPUMEHEHHUS
TEXHOJIOTHH JIJISl pelIeHHS
3a7a4 10 3aIIUTe
OKpYIKarloIiel cpebl U
oOecrieueHHI0 OE30MaCHOCTH
4eNoBeKa; pa3paboTKu
IJIAHOB JeMCTBUM 1O
MPeIOTBPALLEHUIO
TEXHOTeHHBIX KaTacTpod Ha
OCHOBE aHaJIN3a TeHJEHIIUN
pa3BUTHS TEXHOJIOTHI.

B nmponecce OCBOCHUA OUCHUINUIMHBI PEINAOTCA 3aJa4d BOCIIMTAHUA TAPMOHUYHO
paSBPITOfI, HanI/IOTI/I‘IHOI\/'I n conuaJibHO OTBETCTBEHHOM JMYHOCTH Ha OCHOBE TPpAaAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

2 MecTo aucuMiiinHbl (MoayJs) B crpykrype OITIOII

HuctummmHa «PU3HKO-XUMUYECKHE TIPOIECCHl B TEXHOCHEPE» SBISCTCS TUCITUTUIMHON
0a30Boii yacTH y4eOHOTr0 IUIaHa [0 JaHHOMY HaIlPaBJICHUIO MOJATOTOBKH U UMEET JIOTUYECKYIO U
COJIePIKATEIPHO-METOUYECKYI0 B3aMMOCBS3h C AWCIHUILIMHAMHU MPO(EeCcCHOHAIBHOTO IIHKIIA.
Hucnunimua Oa3upyercs Ha KOMIETEHIHSX, C()OPMHUPOBAHHBIX Ha MPEABLAYIIEM YpPOBHE
o0OpazoBaHusl.

3. O0bem AUCHUNIMHBI (MOAYJIS)

O0bemM uCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIIECICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (0 BUIaM
y4eOHBIX 3aHATHIA) M Ha CAMOCTOSITEIIbHYIO paOdOTy, IPUBEICH B Ta0uUIE 2.

Tabnuna 2 — O61mas TpyJ0eMKOCTh AUCIUITITUHBI

Tpyno- O0beM KOHTaKTHOH paboTHI (4ac)
€MKOCTb
Cemectp
Hasanne g)(;) Pl\:_i Hacrs u&?l?iO)c AynuropHas Breaym- CPC T:Til:?
OIIOII BO e VII yp YAHTOP TOpHas
HUS (3P0, GE) Beero TalUHA
0300) o
nek. | mpak. | ma6. | IIA | KCP
20.03.01
Texnochepras 300 bl.b 2 3 13 4 8 0 1 0 95 3
6€301acHOCTh

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa nucuMiimHbl (MoxyJst) nist 300

Temarnueckuil IiaH, OTPAKAIOUIMI COJAEp)KAaHUE AMCLMILIMHBI (IIEPEYEHb PA3AEIOB U
T€M), CTPYKTYPHUPOBAHHOE 10 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NeATeIbHOCTH U (POPMBI
TeKymero Koutpods st 300

Kon pe- Koin-Bo gacoB, oTBeieHHOE Ha Dopma
Ne HasBanune TeMbl 3yJbTaTa P
I — Jlex [Ipakt JIa6 CPC TEKYILETO KOHTPOJIS
1 JebuHnImu 1 MeTo b1 PA1, 1 2 0 31 Tectuposanue,
y4eOHON AUCIUIUINHBI P12, P/13 cobeceroBaHUE
DUNKO-XUMHUECKUE
P/1, Tectupoanue,
2 | mporeccsl 1 UX BIHSHHUE HAa 1 2 0 32
P12, P13 cobecetoBaHHE.
JKHBOE BEIIECTBO
Cnenuduka Gpusnko-
wdp b PJ1, TectupoBanue,
3 | XMMHYECKHUX MPOLECCOB B 2 4 0 32
P12, P13 cobecetoBaHKE
reoctepax




Hroro no tadmue | 4 | 8 | 0 | 95 |

4.2 Copep:xanue pa3aejoB U TeM JUCHUITUHBI (Moayas) aasa 300

Tema 1 Hedpunuyuu u memoowl yuebHOU OUCYUNTUHDL.

Conepxanne temsl: 1.1. OcHOBHBIE TOHATHS U 00BEKT 3ydeHus. Jledhununmm (HaydHble
JTUCIUIUINHBL, 00beKT MucuuIuinHbl). Lenn u 3agaun nzydeHus GU3nKo-XUMHUYECKUX MPOLIECCOB
B TexHoc(epe. [Ipenmer MUCHMIIMHBI U €ro 3Ha4eHue A TexHochepHoil 6ezomacnoctu. 1.2.
Metoapsl HayyHoro no3HaHus. HalOmroneHue, 3KCIEpUMEHTHI, OMBIT. TeopeTHyecKue MeTOJbl
(mporHo3sl, MopenupoBaHue). KadecTBEHHbIE M KOJIMYECTBEHHbIE METOABI aHamu3a. 1.3.
MOHUTOPUHT M CHUCTEMHBIM aHanu3. Buabsl u uenm MoHuTopuHra. CHUCTEMHBIM aHAIU3 U
moenupoBanue. Mcnonb3oanue ['MIC u kagacTpoB B TeXHOC(HEpHOH O€30MacHOCTH. .

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

Bunel camocTosTenbHOM MOATOTOBKHM CTYACHTOB 10 TEME: MOJArOTOBKA K MPAKTUYECKOMY
3aHSTHIO.

Tema 2 Qusuxo-xumuueckue npoyeccyl U Ux GIUAHUE HA HCUBOE BEU4ECTBO.

Copepxannie TeMbl: 2.1. OcHoBHBIE (U3HKO-XUMHUYECKHE Tpolecchl. Knaccudukanus u
CBOMCTBAa BEIECTB. ODHEPrus: BHABI M HMCTOYHUKH. DUBHKO-XMMHYECKHE 3aKOHBI M HX
npuMmeHeHue. 2.2. BiusHue Ha jXMBOE BellecTBO. buoreoxumuyeckue rmpouecchl (GoTo- u
xemocuHnTe3). Kmaccudukamnus cpen (aHTpomoreHHas, MPOU3BOJACTBEHHAs). AHTPONOTECHHbBIC
3arps3HeHus U ux nocienctsus. 2.3. OmacHocTH U 0€30MacHOCTh B TexHOochepe. OnpenencHue u
Kinaccudukanus omnacHocTe. WneHTudukanus W oleHKa pucka. MeToasl obecreyeHus
Oe3omacHoCTH B TexHOC(hEpE .

@opMbl 1 METOJBI MPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJAPTHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

Bunel camocTosTensHOM MOATOTOBKH CTYACHTOB 10 TEME: MOJTOTOBKA K MPAKTUYECKOMY
3aHSTHIO.

Tema 3 Cneyuguxa ghuzuxo-xumuueckux npoyeccos  2eocghepax.

Conepxanue temsl: 3.1. Texnocdepa u e€ crpykrypa. CoctaB U CTpyKTypa TeXHOC(hEpHI.
[Tpobnembr u yrpo3bl TexHOC(hEpbl. DHEPro-CHIPHEBBIE M HIKOJOTHYECKHE MpoOiembl. 3.2.
TexHOreHHbIE MPOLIECCHI U UX BIUSHHUE Ha reocdephl. THIBI U IPUYUHBI TEXHOT€HHBIX IPOLIECCOB.
TexHOTeHHAss MUTPAIUs JIEMEHTOB. VICTOIeHNEe MIPUPOTHBIX PECYPCOB M UX TOCIEACTBHS. 3.3.
['moGanpHble poOaeMbl U TexHoreHe3. MakTopel U MpU3HAKK INTOOAIBHBIX MpolieM. BiusHue
YeloBeKa Ha TPHPOJIHBIE KPYTOBOPOTHL. PHCKM W METOABI TMPEIOTBPAICHHUS TEXHOTECHHBIX
KaTacTpod. .

@®opMBI U METOABI TMPOBEACHUS 3aHATUI O TeMe, MPUMEHsEMbIe 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaH/apTHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

Bupl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TEME: MOATOTOBKA K MPAKTHIECKOMY
3aHATHIO.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

B xone wu3yyeHuss JAaHHOM JUCLMIUIMHBI CTYAEHT CIIyIIAeT JIEKIUM W BBIIIOJIHSET
npakTuyeckue pabotel. IIpu moAroToBke K MPakTUYECKUM 3aHATHSAM CTYIEHT CaMOCTOSITEIbHO
U3y4yaeT yuyeOHYI0 JTUTepaTypy, HCOOXO0AUMYIO ISl BBITOJHEHHS paOOThL. J{Jsi MOMOIIN CTYIEHTY
B OCBOEHHMM TEOPETHYECKOr0o MarepHaia (JEKIHOHHBIX 3aHATHH) MPEeIyCMOTPEHbI PEryssipHble
KOHCYJIbTAallMM BEYILEr0 IIpenogaBaTess

OOyueHue CTpOUTCsl C IPUMEHEHUEM AKTUBHBIX U MHTEPAKTHBHBIX METOZOB OOyuUEHHUS.
N3ydyeHne TeOpeTHYECKOro MaTepuasna JUCLUIUIMHBL Ha JEKIUOHHBIX 3aHATHSAX IPOUCXOAMT C
UCIIO0JIb30BaHUEM MeIMa-000pyJ0BaHUs.

IIpy wu3yuyeHuum JaHHOM JUCHMIUIMHBL B COOTBETCTBUM C TpedoBanusmu OIOC
BO npuMeHsI0TCSI MHHOBAIIMOHHBIE TEXHOJOTUH O0Y4YEHNUs, Pa3BUBAIOIINE HABBIKM KOMaHIHOMN
paboThl, MEXJINYHOCTHOM KOMMYHUKALIUM, MPUHITUS pELICHUH, JMIEPCKUE KadecTBa.
[IpenoaBanve JaHHOW JUCHMIUIMHBI YYUTHIBAET PErMOHAIBHYIO M HPOPECCHOHATIBHYIO
cnennuky JlambHEBOCTOUYHOTO pETMOHA MpPH peaTH3alMHd COJEpKaHWSA O00pa3oBaHUSA U
(bopMHpOBaHNN KOMITETEHLIMH BBITYCKHUKA, onpenensemMbix HacTosmmM OI'OC BO.

B mpomecce  paboTel  Hag  cuTyauusMu @y oOydaeMbix  (opMHpYeTCs
KOHKYPEHTOCIIOCOOHOCTb, Pa3BUBAETCS NEPCOHalbHAsA W KOJUIEKTHBHAs OTBETCTBEHHOCTb,
HUTU(YIOTCS TUIHOCTHBIE IEHHOCTH M YCTaHOBKH.

PexomMeH10BaHbI ClIEAYIOLIME 3aJaHus AJIs CaMOCTOSITEIbHON paboThl cTyaeHTOB. OHU
HaIpaBJIEHbl Ha YIUIYOJIEHUE TEOPETUYECKUX 3HAHWM, pa3BUTUE NPAKTUYECKUX HABBIKOB U
IpUMEHEHHE NOTY4YEeHHBIX 3HaHUH K 3a/1a4aM TeXHoc(hepHOi 0e30macHOCTH.

3amaHust Ui CaMOCTOATENBHON paboThl Mo Teme: DU3NKO-XUMHUYECKHE IPOLECCHl B
TexHochepe

1. AHanu3 XUMHUYECKUX peakiuii B aTMOC(hEpHBIX mpolieccax (3cce Uiu T0KIaI):
3ananue: M3yunth v onucath OAMH U3 OCHOBHBIX XMMHYECKUX MPOLECCOB, BIHUSIIOIINX
Ha cocTaB aTMocdepsl (HPOTOXUMUUECKHI CMOT, KHUCJIOTHBIE JOXK/IH,
030HOpA3pYyIIAIINE PeakIii). PaccMOTpeTh ero BIUsSHUE Ha SKOJIOTHYECKYIO
CUTYaIIUIO B TeXHOChEpE.

O6bem: 5—7 cTpaHuil.
Pexomengaruu: OnupaTbcsi Ha JaHHBIE HAYYHBIX UCCIIEIOBAaHUI U TPUMEPHI U3 PeallbHOM
9KOJIOrMYecKoi npaktuku. [TpuBectu rpaduku UM cXeMbl XUMHUYECKHUX PEAKIIUM.

1. MogaenupoBanue Temionepenayu B TexHocdepe (MpakTuuecKoe 3a1aHHe):
3ananue: Paccuntare nporecc Tersionepeaayn (TemionpoBOAHOCTb, KOHBEKIINS WIN
U3JTy4YEHHUE) JUIS OTIPENIEIIEHHOTO TEXHUIECKOT0 00BeKTa (Hampumep, 3/1aHus,
POM3BOJICTBEHHOTO 000PY/10BaHMS).

O6vem: OTuéT ¢ pacu€éramu — 4—6 cTpaHwuIlL.
Pexomenpanuu: Mcnonp3oBaTh cTaHAapTHbIE (OPMYNBI pacueTa TeIUIoNepeaayn,
YYHUTBIBATH XapaKTEPUCTUKN MATEPUAIIOB U OKPYKAIOIIEH CPEbI.

1. HccnemoBaHue MpOIECCOB KOPPO3UU METAJUIOB (ITPAKTUUECKOE 3a/IaHHE):
3ananue: BRIMOIHUTH OMMCaHUE OJHOTO U3 BUOB KOPPO3HUHU (XUMUYECKaS,
BHGKTPOXI/IMI/I'—IGCKaSI). PaCCMOTpeTB MPUYUHBI, MCXaHU3MbI U ITPEATIOXKUTH CIIOCOOBI
3aIlIMTHl METAJIOB B TeXHOC(hepe.



O0beM: 5—6 cTpaHUI] C aHATH30M U BBIBOJIAMHU.
Pexomenmamuu: IIpuMeHSTH peanbHbIE NPUMEPHI M3 MPOMBIIUICHHONW MPAKTUKH,
MPOMJUTIOCTPUPOBATH PA0OTY 3AIIUTHBIX TOKPBITHH HIIH KATOTHOM 3aIUTHI.

1. Ouenka ropeHus u B3pbIBa B TeXHOCPepe (pacyéTHOE 3aqaHKe):
3ananue: PaccuuTarh S5HEPTUIO, BHIACISIONIYIOCS TIPU CTOPAHHUHU OTIPEIECIIEHHOTO
BellecTBa (HapUMep, YriIeBOA0POA0B). OnpeaeiuTh YCIOBHS, IPU KOTOPBIX MOXKET
MIPOM30UTH B3PHIB.

O06bem: 4-5 cTpaHuIl ¢ pacuéTamMH M MOSCHCHUSMHU.
Pexomenpanuu: IlpuMeHATH ypaBHEHHMs TEPMOJMHAMMKMA M XHMHWYECKOW KHUHETHKH.
VY4YUTBIBaTH NPUMEPHI IPOMBIIUICHHOTO MCIIOIb30BAHMSI TAKMX BELIECTB.

1. HccnemoBanue 3arpsi3HEHUS BOAbI TEXHOTEHHBIMU ITPOLIECCAMHU (JTOKIA):
3amanne: OnucaTh MEXaHU3M 3arpsi3HEHUS BOJOEMOB IMPOMBIIIIJICHHBIMH BEIOpOCaMH,
TaKUMH KaK HEQTETPOTYKThI UM THKENBIE METaUTBI. PaccMOTpeTh mpoliecchl copoum,
KOAryJISIIIUK UM MOHOOOMEHA IS OYUCTKH BOJIBI.

O06bem: 68 crpaHwuil.
Pexomenpanuu: [IpuBect npuMepsl U3 IPAKTUKU OUYUCTHBIX COOPYKEeHUH. Mcnonp30BaTh
CXEMBI U TpadUKH.

1. MogenupoBaHHe XUMUYECKUX MPOLIECCOB MPU YTHIIN3AIUN OTXOI0B (IIPAKTUYECKOE
3a/IaHHE):

3amanue: CMoaenupoBaTh MpoOLECC TEPMHUUECKOH 0O0paOOTKH OTXOAOB (MHUPOIU3,
ra3uuKamnms) ¢ OEHKONH XUMHUYECKOTO COCTaBa 00Pa3yIOMUXCsl POTYKTOB.

O06bem: 5—7 cTpaHuil.

Pexomenpanuu: PaccMoTpeTh BO3ACHCTBHE pa3IMUHBIX YCIOBUM (Temmeparypa,
JIaBJIEHUE, KaTaJu3aTophl) Ha MpoLIecC.

1. AHanu3 KaTanu3aTopoB B MPOMBIIIIEHHOCTH (JIOKIaN):
3ananne: PaccMOTpeTh poJih KaTaan3aToOpoB B YCKOPEHHUH WIIH PETYITHPOBAHUT
XUMHYECKHX TPOIECCOB B MMPOMBIIIJICHHOCTH (HarlpuMep, B HeTEeXUMUU, TIPOU3BOJICTBE
ynoOpeHuit).

O6bem: 5—6 cTpaHuil.
PexoMenpanuu: YkaszaTh THIBI KaTadu3aTOPOB, MX MPUMEHEHHE, MPEUMYIIECTBA U
OFpaHI/I‘-ICHI/IfL HpI/IBeCTI/I HpI/IMCpBI HNCITIOJIBb30BAaHUA B HpOMBIHIJ'ICHHOCTI/I.

1. HccnenoBanue MexaHW3MOB 00pa30BaHUsI a3P030JieH (MPAKTUUECKOE 3a/IaHHE):
3ananue: M3yunTh pu3NKo-XxMMHUECKHE MEXaHU3MBbl 00pa30BaHUs a3po30Jieil B
aTMocdepe TexHochepsl (Hanpumep, U3 MPOMBILIUIEHHBIX BEHIOPOCOB) U UX BIMSHUE Ha

OKPYKaIOMIYIO Cpemy.

O6bem: 68 cTpaHwuil.
Pexomenparuu: [IpuBecty mpruMepsl U3MEPEHHsI KOHIIGHTPAIIMK adpO30Jiel B peabHBIX
YCIIOBUAX U BO3MOXXHBIC METOJAbI UX CHHUIKCHUSA.

1. Omenka nporeccoB pa3pylieHus: 030Ha (TOKIaMT):
3ananue: Mccnenosats Bnusinue xjaoppropyrieponoB (XDY) u npyrux BeniecTs Ha



030HOBBIH cJ10i1. PaccMOTpeTh anbTepHaTUBBL, KOTOPBIE MIPEAIararoTes s 3aMeHbl XDV
B IIPOMBIIIJICHHOCTH.

O06bem: 5-7 cTpaHuil.

Pexomenpanuu: HMcnonb3oBaTh HaydHble CTaTbd U OTYETHI  MEXKAYHAPOJIHBIX
opranuzanuii, Takux kak UNEP.

10. Pacder BBIOPOCOB YTJIEKHCIIOTO Ta3a Ha MPOU3BOJCTBE (NMPAKTHYECKOE 3a/IaHue):
3ananue: Beimonauuth pacuer maccbl CO?, BBIACNAIOMIETOCS B MPOLIECCE CKUTAHUS TOIUIMBA Ha
HPEANPUSTHH, U IPEIUIOKUTH CIIOCOOBI €€ COKpaIIEeHUsI.

O06bem: 4—6 cTpaHHUIl C pacyeTaMH M BBIBOJIAMH.

Pexomennarmu: Mcmonb3oBaTh JaHHBIE MO SHEProd(p(EKTUBHOCTH 00OpYIOBaHUA U
HOpMaTHBbI BEIOpocoB CO?.

MeTtoauueckue peKOMEHAALNHN I BHIIOJHEHUS 3a1aHUM:

1. IInanupoBanue BpeMEHH:

PaznenuTte Bpemsi Ha BBINOJHEHHWE KAXKIOTO 3aJaHUs 1O HENENSM, YUYUThIBas 00bEM U
CI0KHOCTh. Pexomennayercs yaemsate 10—12 4acoB Ha Kaxjaoe KPYyMHOE 3adaHue (Hampumep,
pacyer TEerIoU30J I UU WIH MOJIEIUPOBAHUE), U 5—6 4aCOB Ha MEHEE TPYL0EMKHUE 3aJaHUs, TAKUE
KaK 3cce WIH aHaJH3.

2. TloHuCK HCTOYHUKOB:

Hcnonb3yiiTe HaydHble 0a3bl JaHHBIX, HOpMaTUBHBIE ToKyMeHTbI ('OCTs1, CHullsr, ITYD
U T.1.), @ TaK)Ke y4eOHbIe TOCOOUS U JIEKIMU. 3aJaHusl JODKHBI OCHOBBIBATHCS HAa MPOBEPEHHBIX
HUCTOYHUKAX.

3. PaGora ¢ mporpaMMHBIM 00€CIICUCHHEM:

Ecnu 3amanue TpebyeT mpUMEHEHUs BBIYMCIUTENBHON TEXHHUKH WIA MOACIUPOBAHUSA,
3apaHee O3HAKOMBTECh C TMPOTPaMMHBIM OOecredeHrneM. BEITOTHUTE HECKOJIBKO TECTOBBIX
3aJaHuil, 4TOOBl HAy4YUThCs paboTaTh ¢ HHTEpdEHcOM MPOrpaMMbl W NPABHIBLHO BBOJIUTH
WCXOJIHBIEC TaHHBIC.

4. B3aumo1eliCTBUE C MPENOIaBATEIEM:

PerynspHo o6cyxnaiiTe pe3ysnbTarhl ¢ MPENoJaBaTesieM, OCOOEHHO B CIydae CIOXKHBIX
pacueTHBIX 3a7a4 WU MOJEIHPOBAHHUSA. ITO MOMOXKET M30eXaTh OMMOOK U KOPPEKTUPOBATH
HamnpaBJieHUs1 pabOTHI HA paHHUX ATarax.

5. OdopmneHune oT4ETOB:

Kaxnpiii oT4€T nOIKEH coaep:KaTh THUTYJIbHBIM JIUCT, KpaTKoe BBEACHHE B 3ajaady,
TEOPETHYECKYI0 YacTh, Pacy€Thl WJIM MOJEIMPOBAHUE, BBIBOJbI M CIHCOK HCIOIb30BAHHOU
nutepatrypsl. CoOmrogaiite TpeOoBaHUS K OPOPMIICHUIO, YCTAHOBIICHHBIE BY30M.

6. AHaNIM3 NOJYYEHHBIX TAHHBIX:

[Ipu BIMOTHEHUN PacYETOB WM MOJICTUPOBAHUS BAXKHO TPOBOIUTH KPUTHUECKUI aHAIIN3
MOJIYYEHHBIX PE3yJbTaTOB U COOTHOCUTh HUX C TEOPETHUECKUMHU 3HAHUSAMH U HOPMAaTHBaMHU.
BBIBOIBI 1OKHBI OBITH 0OOCHOBAHHBIMU U COMTOCTABUMBIMH C MPAKTHYECKUMU YCIIOBUSIMH.

7. CaMOKOHTPOJIb:

[TpoBepstiiTe TOYHOCTH PACYETOB HECKOJbKO pa3. OmuOKM B BBIYHUCIECHUSX MOTYT
MIPUBECTU K HEBEPHBIM BBIBO/IAM, YTO OCOOEHHO Ba)KHO B BOMpOcax TexHochepHoii 6e30MmacHOCTH.

5.2 OcoOeHHocTH OpraHu3anuu OO0y4YeHHs IS JMI ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMH
310POBbSI 1 HHBAJIM/I0B

[Tpu HEOO6XOIMMOCTH OOYUAIOIIMMCS U3 YHUCIIA JIUI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbSl U MHBAINUOB (IO 3asBJICHHUIO 00YYarOIIerocs) MpeloCcTaBiseTcs yueOHas
uHpOpMaIKs B TOCTYIHBIX (pOpMax C yUeTOM UX UHANBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTE:



- IS TUI] C HAPYILICHUSIMU 3pEHUS: B TIeyaTHON (popMe yBeIHYeHHBIM MIPUPTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EeKTPOHHOTO TIOKYMEHTA;
WHJVBHUyaJIbHbIC KOHCYJIbTAllUA C IIPUBJICYECHHEM CYpPAONEPEBONYNKA; HWHIAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 ®oH OLIEHOYHBIX CPEICTB /JIfl MPOBEIEHUN TEKYIIEero KOHTPOJIsl U MPOMeXKYTOYHO
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKCHHH IUIAHUPYEMBIM pe3yiabTaTaM OOY4YEeHHUS IO
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl  (OpMHpPOBaHHMS KOMIICTEHIMH B  MPOLECCE OCBOCHHS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Kpsuiora, O. K. ®u3nko-xuMuuecKrue IpoIrecchl B TexHochepe : yueOHoe mocodue /
O. K. KpbuioBa, H. I'. YepkacoBa. — Kpacnosipck : Cubl'Y um. akanemuka M. @. PemietnéBa,
2022. — 110 c¢. — Texkcr : anexTpoHHBI // JIaHb : 2eKTpoHHO-Onbmoreunas cuctema. — URL:
https://e.lanbook.com/book/269987 (nata obpamenus: 17.06.2025). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

2. Hlauynesa, E. FO., ®u3uko-xuMudeckue mpoliecchl B TexHocgepe : yueOHoe nocodue /
E. IO. [llaunena, B. {. XenToB. — Mocksa : Pycaiinc, 2024. — 137 ¢. — ISBN 978-5-466-04014-
2. — URL: https://book.ru/book/951676 (mata obpamenus: 18.06.2025). — Tekcr
AJIEKTPOHHBIN.

7.2  Jlonoanumenvhas tumepamypa

1. T'ycakoBa H.B. TexHocdepnHas 6e30macHOCTh: (U3UKO-XMMHUYECKHE MPOLECCH B
TexHochepe : YuebHoe nmocodue [InexTponnslii pecype] : HUL UHOPA-M , 2022 - 185 - Pexum
noctyma: https://znanium.com/catalog/document?1d=399955

2. TpudonoB K. U., lleBucuno B. A. ®uznko-xuMuuecKre MpOIEcChl B TeXHOCHEPE :
VYuebnuk [DnextpoHHblii pecype] : M3marenscteo POPYM , 2022 - 256 - Pexxum pocrymna:
https://znanium.com/catalog/document?id=399375

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '"Humepnem',
6KII0uas npogheccuonanvHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOYHDLE
cucmemul (npu HeodxX00UMOCmu):

1. Omnexrponnas Oubmuoreynas cucrema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

2. DnexkTpoHHO-Oubnuoreynas cucrema "BOOK.ru"

3. DrnektpoHHO-OMOMMOTEeYHas cucreMa "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/



5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimaa (06a3a [maHHBIX —pa3iHyYHBIX
npodeccroHanbHBIX 001acTei) - Pexxum noctyma: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYLIECTBJIEHUH 00Pa30BaTeIbHOIO
npoiecca no AMCUMILVIMHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynpTumenuitHeiii  kKoMIieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne noToI0YHOE
e Cucrema ayAMOBU3YalIbHOIO MIpeIcTaBIeHHs UHDOpMALHK

IIporpamMmmHoe o0ecrieyeHue:

e Microsoft Office Professional Plus 2013 Russian
e Microsoft Windows Professional 7 Russian
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

20.03.01 «Texnocdep
Hast 0e30I1aCHOCTH)
(B-TB)

ITKB-2 : CriocobeH opreHTHPOBATh
Csl B OCHOBHBIX METO/JaX U CHCTEMa

X obecnieueHus TexHOCc(hepHOI 630
MacHOCTH, 000CHOBaHHO BBIOUPATH

W3BECTHBIC YCTPONCTBA, CHCTEMBI U
METO/IbI 3AIUTHI YETOBEKA U OKPYX
aromiei cpesibl OT OMACHOCTEH.

OIIK-1.1k : Ucmiomp3yeT MeTOIp MaTeMaTHIECK
OT0 ¥ CTaTUCTHYECKOTO aHaIN3a JUI MOAEINPOB
aHMS M OLICHKH PUCKOB B c(hepe TeXHOCHepHOit
0€3011acCHOCTH; BBINIOJIHSIET pacYEeTHBIE U AHAITUT
WYECKHUE IPOLETyPHl, CBSI3aHHBIE C (PU3UKO-XUM
WYECKUMHU MPOLIECCaMu B TeXHOC]EpE; TPUMEHS
€T COBPEMEHHbBIC BEIYUCIIUTENLHBIE TEXHOJIOTHH
IUISL PELeHUs 3a/1a4, HAIIPaBJICHHbBIX HA OXPaHy
OKpYy>Karomiel cpebl 1 odecriedeHrne 6e301acHo
CTH YeJIOBEKa

TIKB-1.1x : BoIABisIeT HCTOYHUKH OMACHOCTEN B
OKpy’Karomiel cpeze, pabodeii 30HE U Ha POU3B
OJICTBCHHOM TPEANPHUITHU C IPAMEHEHHEM COB
PEMEHHBIX METOJIOB aHAIIN3a M HHCTPYMEHTOB M
OHUTOPHHTA.

[IKB-2.5x : cronmp3yeT METOABI U CIIOCOOHI 32
IIATH YeTIOBEKA U OKPYXKAIOIIEH cpensl B Ipode
CCHOHAJIbHOM AEATCILHOCTU

Kommnerenmus cantaercst chopMHUPOBAHHOM HAa TaHHOM 3Tarie B ciIyvae, eCIId MOoTydeHHbIE
pe3yibTaTtel OOyuYeHHMs 10 JAUCLUUIUIMHE OLICHEHbl IOJIOKUTEIbHO (Mana3oH KpUTEPHEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NIJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMs

Komnerenuus ITKB-2 «CnocoGeH opreHTHPOBATHCS B OCHOBHBIX METOJIAX M CHCTEMAax
oOecnieueHus TexHochepHoil 6e30macHOCTH, 0O0CHOBAaHHO BBIOMPATh U3BECTHBIE YCTPONCTBA,
CHCTEMBbI M METO/IbI 3aLIUThI YEJIOBEKA U OKPYKAOIIEH CPEIBI OT OMMACHOCTEM.»

Tabmuua 2.1 — Kputepun olleHKH HHAWKATOPOB JOCTHXKEHUS KOMITETEHLIUU

PesynbTarel 00yueHus O JUCIUILTUHE

Kox u popmymuposka uuguxar | Ko | Tu

opa JOCTHXKEHUS KOMIIETCHIIUN

Pesynbrar

Kpurepuu onieHMBaHUS Pe3yNbT
aToB O0y4YeHHUS

OIIK-1.1k : Ucnonms3yeT MeTo
bl MATEMATHYECKOTO U CTATUCT
MYECKOT0 aHaM3a JJIsl MOJIeIH
POBaHMUS M OLIEHKH PUCKOB B C(
epe TexHOcepHOU 6e30macHoC
TH; BBITTOJIHSIET PACYETHBIC U aH
ATUTUIECKHUE MTPOLIEAYPHI, CBS3
AHHBIC C (bPI3HKO-XHMHqCCKHMH
npotieccamu B TexHocepe; mp
HNMCHACT COBPEMEHHBIC BBIYHNCII
HUTCIIBHBIC TCXHOJIOTHUH JJIA PEIIT
CHUA 3aJ1a4, HAIIPABJICHHBIX Ha
OXpaHy OKpY>Karolle cpeapl 1

I I
pe | pe
3- | 3-
Ta | Ta
Pl 3H
1 aH

ne

COBPEMEHHBIX (1)I/I3I/I‘ICCKI/IX n X

HMHYECKUX MPOIECCOB, MPOUCK
OIlIIKX B TeXHOC(hEpE, M UX BI
USHUS HA OKPYKAFOIIYEO CpPey

1 0€3011aCHOCTh YEIOBEKa; COBP
€MCHHBIX TEXHOJIOTHI H METOJ

OB aHAJIN3a 3TUX MPOIIECCOB, TC
HJCHIINI pa3BUTHS B 00JaCTH T
€XHUKHU U TeXHOHOFHﬁ, a TaKXe
3aKOHOAATCJIbHBIX HOPM U CTaH
JAPTOB, PErYJIUPYIOIINX OXPaH

y OKpYy’Karomei cpesl u 6e301
ACHOCTb Ha NMPOM3BOJICTBE.

c(hopMHUpOBaBIIICECS CUCTEMATH
YEeCKOe 3HAaHHE COBPEMEHHBIX (]
M3UYECKUX U XUMUYECKHUX MPOIL
€CCOB, MPOUCXOJSIINX B TEXHOC
(epe, 1 UX BIUSIHUS HAa OKPYKa
IOMIYIO Cpey U Oe30MacCHOCTh 4
€JI0BEKa; COBPEMEHHBIX TEXHOJI
OTHM ¥ METOJIOB aHAJIN3a dTHX

MPOIIECCOB, TEHICHIINI pa3BUT

Hia B O6J'laCTI/I TCXHHUKH U TCXHO

JIOTHH, a TaK)Ke 3aKOHOIAaTEIIbH
BIX HOPM M CTaHJapTOB, PETYIIH
PYIOLIMX OXpaHy OKpYKarouiei




obOecrieueHue 6e30MacHOCTH Y€
JI0OBEKA

Cpeabl U 0e30MacHOCTh Ha mnpoun
3BOJCTBC.

PI

MC
HHU

MIPUMEHSTH COBPEMEHHBIE METO
JIbl aHATM3a U MOJICJTUPOBAHUS
(U3HYECKUX U XUMUYECKHX IIp
OLIECCOB JIJIsl OLIGHKH UX BIIUSTHU
sl Ha OKPYXKaIOIIYIO cpeay u 0e3
OTIaCHOCTbH YeNIOBEKA; NCIOIH30
BaHUS U3MEPHUTEIBHOM U BBIYHC
JTUTETHHON TEXHUKH, a TAKKE U
H(pOPMAIIMOHHBIX TEXHOIOTHI
JUTE MOHUTOPHHTA, TIPOTHOZHUPO
BaHMA M [IPEAOTBPALICHUS TEXH
OTCHHBIX YIPO3; aHAIN3UPOBATH
JIaHHbIE, TIOJTyYEHHBIE C TIOMOIL
BIO 3THX TEXHOJIOTHii, ¥ pa3pad
aTBIBATh PCIICHHUS JJI1 MUHUMU
3aIl1 PUCKOB.

chopMUpOBaBIIceCsS CUCTEMATH
YECKOE YMEHHE MPUMEHSTH COB
pEMEHHbIE METO/Ibl aHAJIH3a U M
olienupoBaHus HU3NICCKUX U X
MMUYECKUX MPOLECCOB IS Ole
HKH UX BIHSHUS HA OKPYKAIOII
VIO cpeny 1 6€30IacHOCTh YelI0
BEKa; MCIIOJIb30BaHHS U3MEPUTE
JIbHOM ¥ BBIYMCINUTEILHON TEXH
WKH, a TaKKe HHPOPMATHOHHBI
X TEXHOJIOTHH [IT MOHUTOPHHT
a, IPOTHO3UPOBAHUS U TIPEJIOTB
palIeHHs TEXHOT€HHBIX YTPO3;
aHAIM3UPOBATH JaHHBIE, MTOJIYY
€HHEBIE C ITOMOIIIBIO ATHX TEXHO
JIOTHIA, ¥ pa3pabaThiBaTh PEIICH
WSl JJI1 MUHUMU3aIIUU PUCKOB.

Pl

Ha
BbI

paboThI ¢ COBPEMEHHBIMU U3MeE
PHUTETHHBIMHA CUCTEMaMH, BEIYT
CIIUTENTFHBIMU HHCTPYMEHTAMH
1 MH()OPMAITIOHHBIME TEXHOIIO
THSIMH, HCIIOJTB3YEMBIMHA IS M
OHUTOPHHTA U aHAIH3a (PU3UKO
-XUMHYECKHIX IIPOIIECCOB B TEX
Hochepe; 3 GHEKTHBHOTO MIPUM
CHCHUS TeXHOJIOTUH IS PeIcH
Ul 33124 110 3aIIUTEe OKPYKAIO
e cpepl 1 odecreueHuo 6e3
OTIACHOCTH YeJIOBeKa; pa3paboT
KM TUIAaHOB JIEUCTBUH MO MPEAoT
BpAIlCHUIO TEXHOTEHHBIX KaTac
Tpo¢ Ha OCHOBE aHANIN3a TCHIC
HUUH pa3BUTHS TEXHOJIOTHUH.

chopMHUpOBaBIIIceCsS CUCTEMATH
YeCKOe BJIaJICHUE COBPEMEHHBI
MH H3MEPHUTEIBHBIMH CHCTEMA
MU, BEIYUCITUTESIIEHBIMU HHCTPY
MEHTaMHU ¥ HHPOPMAIHOHHBIM
U TEXHOJIOTHUSMH, UCTIOTB3YEMBI
MU TSI MOHUTOPHHTA U aHAJII3
a pU3NKO-XUMHYECKUX MpOLIECcC
OB B TeXHOC(epe; TEXHOJIOTUSIM
U UL peLICHUS 337124 10 3alUT
€ OKpy’KarolieH cpensl 1 obecr
€UeHHIO 0E30MaCHOCTH YEJIOBEK
a; HaBBIKaMH Pa3pabOTKH IJIaH
OB JICWCTBUI MO MPENOTBPALLEH
HI0 TEXHOTCHHBIX KaTtacTpo(d Ha
OCHOBE aHaJIN3a TCHICHIINH pa3
BUTHSI TEXHOJIOTHIA.

IIKB-1.1x : BeisBisieT uCTOUHU
KM OIIACHOCTEH B OKpY’Karouei
cpene, pabodeli 30He U HA TPOU
3BOJICTBEHHOM IIPEATIPUSATHH C

MIPUMEHEHHUEM COBPEMEHHBIX M
€TOJIOB aHAJIN3a U HHCTPYMEHT
OB MOHHMTOPHHTA.

PI

3H
aH
ue

COBPEMEHHBIX (PM3HUYECKUX U X

NMHYECKNX TPOIECCOB, IPOUCX
OJIIIINX B TEXHOC(hEpe, M UX Bl
USTHUA Ha OKPY’KAIOLIYIO CPedy

1 0€30MacHOCTh YEJIOBEKa; COBP
€MEHHBIX TEXHOJIOTHI U METOA

OB aHAJIN3a 3TUX MPOIIECCOB, T€
H/ICHITNH Pa3BUTHSA B 00JIaCTH T
€XHWKH ¥ TEXHOJIOTHH, a TaKxKe
3aKOHOJIATEJIbHBIX HOPM U CTaH
JIapTOB, PErYIUPYIOMINX OXpaH

y OKpy>Karoliei cpesisl 1 6e3011

ACHOCTh Ha NTPOM3BOJCTBE.

chopMHUpoOBaBIIeeCS CHCTEMATH
YeCKOe 3HAaHHE COBPEMEHHBIX (]
M3UYECKUX U XUMUYECKUX IPOLL
€CCOB, MMPOUCXOSIINX B TEXHOC
¢epe, 1 UX BIMIHUSA Ha OKpYyKa
IOIYIO cpeay U 06e30MacHOCTh 4
€JI0BEeKa; COBPEMEHHBIX TEXHOJ
OTHil U METOJIOB aHaJn3a 3TUX
MPOIIECCOB, TEHACHIIMI pa3BUT
U B 00JIaCTH TEXHUKH U TEXHO
JIOTUH, a TAaK)Ke 3aKOHOJIaTENIbH
BIX HOPM U CTaHJapTOB, PErYyIl
PYIOIIKX OXpaHy OKpYy Karouiei
cpensl U 0e30MaACHOCTh Ha TIPOH
3BOJICTBE.

PI

ME
HHU

MIPUMEHSTh COBPEMECHHBIC METO
JIbl aHAJIH3a U MOJCITHUPOBAHUS

(pI/ISI/IquKI/IX N XUMHUYCCKUX IIp

OLICCCOB JIs1 OLICHKHU UX BIIUSHU
sl Ha OKPYKaOIYIO cpeny u 0e3
OIIACHOCTh YEJIOBEKA; UCIIOJIB30
BaHUS I/IBMepI/ITeHBHOﬁ " BBIUHC
JIUTENBHOU TCXHHUKH, a TAKKEC U
H(GOPMAIIMOHHBIX TEXHOJIOTHH

JUIL MOHUTOPHHTA, TIPOTHO3HPO
BaHUs W NPEIOTBPAIICHUS TEXH

chopMUpOBaBIIEECS CUCTEMATH
YECKOE YMEHHUE MPUMEHSTH COB
pEMEHHBIE METO/IbI aHAJIHM3a U M
OJIETUPOBaHUST PUBHIECKUX U X
AMUYECKUX MPOIECCOB ISl Ol
HKH WX BJIMSHUS HA OKPYIKAFOII]
VIO Cpenly U 0e30MMacHOCTh Yelo
BEKa; MCIIOJIb30BAHMSI U3MEPUTE
JIbHOM Y BBIYMCINTENLHON TEXH
WKH, a TAaK)Ke UHPOPMAIUOHHBI
X TEXHOJIOTUH 111 MOHUTOPUHT




OTCHHBIX YIPO3; aHAIN3UPOBAThH
JIaHHbIE, TIOJITyYEHHBIE C TIOMOIL
BIO ATHX TEXHOJIOTHI, U pa3pad

aThIBaTh PELICHHS U1l MUHUMH
3aI[M{ PUCKOB.

a, IPOTHO3UPOBAHUS U MTPEJOTB
palIeHus! TEXHOT'€HHBIX YIpo3;
AQHAIM3UPOBATH JaHHBIC, Oy
SHHBIE C TOMOILBIO 3TUX TEXHO
JIOTH, ¥ pa3pabaTeiBaTh pEIICH
Yst A71sI MUHHMH3AIHH PHCKOB.

Pl

Ha
BBI

paboTHI ¢ COBpEMEHHBIMHU H3ME
PHUTETHHBIMHA CUCTEMaMH, BEIYT
CIIUTENTFHBIMU HHCTPYMEHTAMHA
1 MH(POPMAITMOHHBIMHI TEXHOJIO
THSIMHU, UCIIOJIb3YEMBIMH JIJIS M
OHUTOPHHIA U aHaIu3a (PU3nKo
-XMMUYECKUX MPOLECCOB B T€X
HOchepe; 3D HEKTUBHOTO MPUM
CHCHUS TEXHOJIOTUH IS PEIIcH
1S 337124 110 3aIIUTE OKPYKAI0
mieii cperpl u obectieueHuIo Oe3
OTTaCHOCTH YeJIOBEKa; pa3padboT
KU IJIAaHOB JEHCTBUII 110 NpeaoT
BpAIICHUIO TEXHOTEHHBIX KaTac
Tpo¢ Ha OCHOBE aHANIN3a TCHIC
HIMH pa3BUTHUS TEXHOJIOTHII.

chopMHupoBaBIIeeCS CUCTEMATH
YECKOE BIIAZICHUE COBPEMEHHBI
MH H3MEPHUTEIBHBIMH CHCTEMA
MH, BEIYUCITUTEIEHBIMI HHCTPY
MEHTaMH ¥ HH(POPMAIMOHHBIM
Y TEXHOJIOTUSMH, UCTIOIB3YEMBI
MU TSI MOHUTOPHHTA U aHAJIH3
a (PU3UKO-XMUMHUYECKUX MPOIIECC
OB B TeXHOC(epe; TEXHOIOTUSIM
Y AJIs peleHus 3a7a4 Mo 3aiuT
€ OKpy Karotieit cpenst u odect
€YEeHMIO 0€30IIaCHOCTH YEJIOBEK
a; HaBBIKaMH Pa3pabOTKH IIaH
OB JICUCTBUI IO MIPENOTBPALLEH
HI0 TEXHOTCHHBIX KaTtacTpod Ha
OCHOBE aHaJIn3a TeHJEHUIUN pa3
BUTHS TE€XHOJIOTUH.

[TIKB-2.5k : Mcionb3yeT MeToI
bl U CIIOCOOBI 3alTUTHI YETTOBEKA
U OKpY Karolieil cpeisl B pode
CCHOHAJIBLHOU ESITeIbHOCTH

PIl

3H
aH
ue

COBPEMECHHBIX (DH3MYCCKHUX U X

HMHYECKUX MPOIIECCOB, IPOUCX
OJIIIKMX B TeXHOC(hEpe, U UX B
HSHUS HA OKPYXKAIOIIYI0 CpeIy

1 6€30I1aCHOCTh YEI0BEKa; COBP
€MCHHBIX TEXHOJIOTHI U METOJ

OB aHaJIN3a 3TUX MPOIIECCOB, TC
HICHIUI Pa3BUTHA B 00IaCTH T
eXHUKHU 1 TEXHOJIOTHH, a TAaKXKe
3aKOHOJATEIHHBIX HOPM U CTaH
JAPTOB, PETYIUPYIOMIHAX OXpaH

y OKpYyKaroliei cpeasl u 6e301

ACHOCTb Ha NMPOU3BOJICTBE.

chopMHUpOBaBIIIceCsS CUCTEMATH
4eCKOe 3HAHUE COBPEMEHHBIX ()
N3UYCCKUX U XUMUYCCKUX MPOIL
€CCOB, MMPOUCXOAAIIUX B TEXHOC
(epe, ¥ UX BIUSHUSA Ha OKpYXKa
IOIIYIO Cpey U Oe30MacHOCTh 4
CJIOBEKa; COBPEMEHHBIX TEXHOII
OTHil U METOJIOB aHaJIM3a dTHX
HPOLIECCOB, TCHICHIUI Pa3BUT
Usl B 00JIaCTH TEXHUKH U TEXHO
JIOTHI, a TaKKe 3aKOHOAATEIbH
BIX HOPM U CTaHIAPTOB, PETYIIN
PYIOLIMX OXpaHy OKpYKarouiei
cpensl 1 6e30MMacHOCTh Ha MPOU
3BOJICTBE.

Pl

ME
HHU

MPpUMCHATH COBPEMEHHBIEC METO
JbI aHaJIn3a 1 MOACJIMPOBAHUA
(bU3MYECKUX U XUMUYECKHX IIP
OLIECCOB IJIs1 OLICHKU UX BJIIWSHU
sl Ha OKPYXKAIOIIYIO Cpefy U 0e3
OIACHOCTh YEJIOBEKA; UCIIOIIB30
BaHUS U3MEPUTEIILHOM U BBIUUC
JIUTENIHON TEXHUKH, a TAKIKE U
H(POPMAIMOHHBIX TEXHOIOTHI
JUIS MOHUTOPUHTA, IPOTHO3HPO
BaHUA U NIPEAOTBPAIICHUA TEXH
OI'€HHBIX YI'p0O3; aHAJIM3UPOBATH
JaHHBIC, TOJITYYEHHBIC C TIOMOIIL
B0 9TUX TEXHOJIOTH, U pa3pad
aTBIBATH PCIICHUA I MUHUMU
3aIliU PUCKOB.

c(hopMHUpOBaBIIIEeCS CHCTEMATH
YecKoe YMEHHE IIPUMEHSThH COB
PEMEHHBIE METO/Ibl AaHAJIU3A I M
OJIETMPOBaHUST (PU3MYECKUX U X
HMHYECKUX TPOIIECCOB IS OLe
HKU UX BIHSHUS HA OKPYKAIOII
yI0 cpeny 1 6e30IacHOCTh Yei0
BEKa; MCIIOJIb30BaHHS U3MEPUTE
JIbHOW U BBIYUCIUTEIBHON TEXH
HKH, a TaK)Ke HHPOPMATUOHHBI
X TEXHOJIOTHI 1T MOHUTOPUHT
a, IPOTHO3UPOBAHUA U TIPEIOTB
pallleHus TEXHOTEHHBIX yIpo3;
AQHATM3UPOBATh JaHHBIE, TIOTYY
€HHBIE C TIOMOIIBIO 3TUX TEXHO
JIOTHH, ¥ pa3pabaTeIBaTh peIIeH
WSl TSl MUHIMH3aIUU PUCKOB.

PIl

Ha
BBI

paboThI ¢ COBPEMEHHBIMHU H3ME
PHUTEIILHBIMHA CHCTEMaMH, BBIYU
CIIUTENBHBIMA HHCTPYMEHTAMH
1 MH(POPMAIIMOHHBIMH TEXHOJIO
THSMH, UCIIOJIb3YEMBIMU JUISL M
OHHUTOPHHIA U aHaN3a PU3UKO
-XMMHUYECKHX IPOIIECCOB B TEX

chopmupoBaBIIeeCs CUCTEMATH
YEeCKOE BIIAJICHUEC COBPEMEHHEI
MU H3MEPHUTEIBHBIMH CHCTEMA
MU, BEIYUCITUTEILHBIMU HHCTPY
MEHTaMHU ¥ HHPOPMAIMOHHBIM
U TEXHOJIOTUSMH, UCTIOIB3YEMBI
MU JUISI MOHUTOPHHTA U aHAJIN3




HOchepe; 3PDEKTUBHOTO MPUM
€HEHUs TEXHOJIOTUH AJIsl pelieH
WS 337124 T10 3aIIUTE OKPYKAr0
mieid cperpl u obectieueHuIo Oe3
OTTaCHOCTH YeJIOBEKa; pa3padboT
KU IIJIAHOB JEHCTBUII 110 peaoT
BpAIlEHUIO TEXHOTEHHBIX KaTac
Tpo(h Ha OCHOBE aHAIIN3a TCHIE
HLIMH pa3BUTHUS TEXHOJIOTHII.

a (PU3UKO-XMUMHUYECKUX MPOIIECC
OB B TeXHOC(epe; TEXHOIOTHIM
U TSI peIICHHS 3a7ad 110 3aIuT
€ OKpy XKaromeit cpensl u odect
€ueHHI0 0€30MMaCHOCTH YEIOBEK
a; HaBBIKaMH Pa3pabOTKH IIaH

OB JIUCTBUY IO MIPENOTBPALLEH
HI0 TEXHOTCHHBIX KaTacTpod Ha
OCHOBC aHAJIM3a TCHJCHIUH pa3
BHUTHS TEXHOJIOTHIA.

Tabnuiia 3amoyHIeTCs B COOTBETCTBUM C pazaenoMm | Pabodeit mporpaMMbl TUCIUTIIHHBI
(Momyist).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILINHE (MOIYITIO)

KonTtpomupyemsle Ii1aHUpyeMBbIe pe3

yIBTaThl 00yUeHHS

KonTtpoiupyemsie TeMBI 1
HCLUIUINHEI

HaumeHoBaHME OLIEHOYHOTO CPEJICTBA U TP
encrasienne ero B POC

Texylmuil KOHTPOJIb

IIpomexxyTouHas aT
TecTauus

3aouHas popma oOydeHHs

€ C IOMOIIBIO 3TUX TEXHO
JIOTHH, M pa3pabaTeiBaTh

P11 3HaHUE : COBPEMECHHBIX (] Cot 3a4éT B popMe TecT
MSHYECKHX  XUMITIECKHX | | Ted 0DECCIOBAHUC a
1. lepununmm u Mmeton
MIPOIIECCOB, MPOMCXOISII -
bl YUCOHOM TUCIUTUINHBI 5
UX B TeXHOC(epe, H UX BI yaebroi zucmpmLT Tecr 3a4€T B hopMe TeCT
USHUS HA OKPYKAFOIITYTO C a
peny u 6€30MacHOCTD Y -
0BEKa; COBPEMEHHBIX T€X Cob 3auér B dopme Tect
» COBP 1.2. ®usnko-xumudeckue | —OOCCCAOBAHHC a
HOJIOTHH 1 MCTONOB AHAI | 1156 11ecepl 1 HX BIMSAHHIE
usa 3THX TIPOLECCOB, TCHA | ya sxuBOE BemEecTBO Tect 3a4€T B popme TecT
€HITNI pa3BUTHA B 00JacT a
1 TEXHHUKH U TEXHOJIOTUH,
3a4€T B JOpMeE TECT
a TaKkXKe 3aKOHOIaTEeIIHHBI L3 C CobecenoBanne dop
X HOPM | CTaHJapTOB, per | -2 nenuuka GpusuKo- a
YIHPYIOLHMX OXpaHy Okpy | XMMHUYECKHX MPOLECCOB B ST 8 Gopye TeeT
JKarotiei cpensl U Oe3oma reocepax TecT p
a
CHOCTh Ha TIPOHM3BOJICTBE.
P12 YMeHue : IpuMeHsTh COB Cot 3a4éT B JopMe TecT
pEMEHHbIE METO/IbI aHAIIH obeceioBanne a
3a U MOJEIUPOBAHUS (Pu3 1.1. lepurmuuiant 1 meto
MYECKHMX U XUMHYECKUX T | Y4eOHOH IMCIHIITHHET Tect 3a4€T B hopMe TecT
POILIECCOB ISl OLCHKH UX a
BIIMSIHUSL Ha OKPYKAIOIILY ..
10 cpey M 6e30MacHOCTb CobeceoBanne 3a4€T B opme Tect
peay 1.2. ®u3MKO-XUMHYECKIE A a
HEMOBEKa; MCTIOMB3OBARK | 111 iecopr 111X BAMSHIE
A PISMepI/ITevJ'ILHOI/I M BbIYHU Ha JKHUBOE BELIECTBO Tecr 3a4EéT B (bopMe TECT
CIIUTEIIEHOW TEXHHUKH, a T a
aKke HHPOPMAIMOHHBIX
7 3a4€T B JopMe TeCT
TEXHOJIOTHH JUIT MOHUTOP CobecenoBanne dop
WHTa, IPOTHO3UPOBAHUS U a
npenotepamenns rexpor | 13- Crenuduka gusmko-
EHHBIX yTPo3; aHAIM3Mpo | XMMHYECKHX NPOLECCOB B )
BaTh JAHHBIC, [TOJyICHHBI reocdepax Tect 3a4€T B opme TecT

a




peLeHust Uil MUHUMHU3a1]
UU PUCKOB.

PI3

HaBbIk : paGoTHI ¢ cCOBpeM
€HHBIMHU N3MEPHUTEILHBIM
U CUCTEMaMH, BEIYHCIINTE
JIbHBIMU HHCTPYMEHTaMHU
1 MHGOPMAIIMOHHBIMH TE
XHOJIOTHSIMH, UCTIONB3YeM
BIMH JJIS1 MOHUTOPWHTA 1
aHanmm3a (PU3NKO-XUMHIUEC
KHX TIPOIECCOB B TEXHOC
¢bepe; a3ppexTHBHOTO ITpH
MEHEHHUS TeXHOJIOTHHN JIJIs
peLIeHus 3a1a4 110 3aIlUT
€ OKpY’Karolllel cpeapl U
obecrieueHnIo 0e3011acHO
CTH 4YeJIOBEKa; pa3paboTK
Y IIJIAHOB JICMCTBUI 1O TIp
€IOTBPAIICHHIO TEXHOTEH
HBIX KaTacTpod Ha OCHOB
€ aHANM3a TCHACHINHN pa3
BHTHSI TEXHOJIOTHIA.

3a4€T B hopMe TecT

CobecenoBanne
a
1.1. dedurnmmn un MeTox
bl Y9eOHOH TUCIUTUTNHBI 34T B hOpMe TecT
Tect
a
Cob 3a4€T B (hopme TecT
1.2. ®usuko-xumuyeckue | —OOCCCAOBAHHC a
MIPOIECCHI U MX BIUSHUC
Ha JKUBOE BEIECTBO Tect 3a4€T B hpopme TecT
a
3a4€T B popmMe TeCT
CobecenoBanne a (bop
1.3. Cneuuduka pusuko-
XUMHYECKHX MPOIECCCOB B
reocgepax Tecr 3a4€T B hopMe TeCT

a

4 Onucanue npoueaypbl OCHUBaAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMIA

Ha JaHHOM O3JTall€ OLCHHBACTCA IIO

pe3yabTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIlMi MPHU MOMOIIU KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOU B Oannax. MakcuMmanbHas cymma OalljioB Mo gucHumiinHe (Moayno) pasHa 100

Oasam.

KauecTBO c(hopMHPOBAaHHOCTH KOMIICTCHIINI Ha JAHHOM JTaIe OIEHUBACTCS 110 Pe3yIbTaTaM
TEKYILIUX U MPOMEXYTOYHBIX aTTECTALUN ITPU TOMOLIY KOJIMYECTBEHHOM OLIEHKH, BBIPAXKEHHOMN

B Oajutax.

MaxkcuMmanbHasi cymma 0asioB Mo JuciuminHe (Moaynto) paBHa 100 6annam. [IpexycmorpeHo
IIPOBEJICHUE TPEX TECTOB ¢ MaKCUMaNIbHBIM unciaoM 60 6aioB (20 6ayioB 3a OAMH TECT), ABYX
cobeceoBaHui ¢ MakcUMallbHBIM unciaoM 20 6amnoB (10 6amioB 3a oHO cobeceoBaHUe) U

3adera B popMe TecTa ¢ MaKCUMaJIbHBIM 4uciioM 20 6amioB.

Bun yaebHol nesTenbHOCTH OueHouHOC CpeNCTBO

CobecenoBanne TectupoBanue 3ager B opme TecTa Hroro
Jlexun 20 20 40
IpakTHyueckue 3aHsTHs 60 60
CamocrosiTenbHas pabora
Htoro 20 60 20 100

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM y‘Ie6H0ﬁ ACATCIIbBHOCTH B paMKax
JUCHUIIIUHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.

Cymma Oaio
B

MO JIUCIUILIN
He

OHeHKa 10 IPOMEK
yTO‘IHOI7I aTTrecTamu
n

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTPI KOMIICTCHIIN

ot 91 o 100

«3a4TeHOY /
COTJIINYHO»

CTyzeHT IeMOHCTpHUpPYeT CPOPMHUPOBAHHOCTH JUCIMILUTHHAPHBIX KOMIICTECHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OoKOe 3HaHHe yueOHOTo MaTepHana
, YCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIOJHHUTEIbHON JUTEPaTypOl, peKome
HJIOBaHHOH NPOTrpaMMOi, yMeeT CBOOOIHO BBIIOJIHSThH MPAKTHUECKUE 3aaHus, TIpe]




YCMOTpEHHbIE TPOrPaMMOi, CBOOOIHO ONEPHPYET NPHOOPETEHHBIMH 3HAHUAMHU, YME
HHUSIMH, IPUMEHSIET UX B CUTYALMSIX MTOBBIIICHHON CII0KHOCTH.
CryzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCUUILTMHAPHBIX KOMIICTCHIHI: OCHO
ot 76 110 90 «3a4TCHOY / BHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUYUTEIBHBIC OIMMOKH, HETOYH
«XOPOIIO» OCTH, 3aTPy/IHECHUS TIPU aHATMTHICCKUX OTepaInsiX, IEPEHOCEe 3HAHUN U YMCHUI Ha H
OBBIC, HECTAHJJAPTHBIC CHTYAIUH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIIAI: B X0
«3a4TeHO» / 1€ KOHTPOJIBHBIX MEPOTIPUATH JOMYCKAIOTCS 3HAYNTENbHBIC OIIUOKH, TPOSIBISIETCS O
ot 61 10 75 «yIOBJICTBOPHUTENb | TCYTCTBHE OTACIBHBIX 3HAHUI, YMEHHUH, HABHIKOB [0 HEKOTOPHIM AUCHUILTHHAPHBIM K
HO» OMIIETEHIMSM, CTY/ICHT HUCIBITHIBACT 3HAYNTENIbHbIC 3aTPYIHEHHUS IPH OIEPUPOBAHH
Y 3HAHMSIMU M YMEHHSIMH [P UX IIEPEHOCEe Ha HOBBIE CHTYaIlHH.
«HE 3aYTCHOY /
V cryaenra He c¢hOPMUPOBAHBI AUCHUILIMHAPHBIE KOMIIETCHIIUH, TIPOSIBISIETCS HEZOC
ot 41 o 60 «HEYOBJIETBOPUTE % o
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JIBHOY
«HE 3a4TeHO» /
JvciuIHapHbIC KOMIIETEHIIMU HEe C(OPMUPOBAHEL. [IpOSIBISIeTCS MOTHOE WITH MPaK
ot 0 1o 40 «HEYJOBJIECTBOPUTE o .
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHUH, YMCHHUI, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 Ilpumepbl TeCTOBBIX 32 aHUI

Tect 1: OcHOBBI PU3UKO-XUMHYECKHUX MPOIECCOB B TeXHOC(hepe
Boéepume ooun npasunvrwiii omeem. [lpasunvusiii omeem Hanuwiume 8 guoe OYKawl.
1. Kakoe u3 cienyrommx onpeneneHnii Hanboaee TOYHO OTpaXkaeT MOHATHE '"(U3NKO-
XUMHYECKHE mporiiecchl?
- a) [lpomecchl, cBA3aHHBIC HMCKIIOYUTEIHHO C W3MEHECHHEM (DH3UYECKHX CBOHCTB
BEIIleCTBa
- b) IIpomueccel, CBI3aHHBIC HCKIIOYUTEIBHO C XUMUYECKIMHU PEAKIIHSIMU
- ¢) [Ipotieccel, B KOTOPBIX MTPOUCXOIAT KaK U3MEHEHHSI (PU3HUECKUX, TAK M XUMHUYECKHUX
CBOMCTB BEILIECTBA
- d) [Ipouiecchl, HE CBSA3aHHBIE C U3MEHEHHEM BEIIECTBA
2. Urto U3 MepeyncieHHOTo SBISETCS MPUMEPOM (QU3NKO-XUMHYECKOTO METO[a aHaIn3a?
- a) ['padmueckuit meron
- b) DnexTpoHHAasT MUKPOCKOTIHUS
- ¢) CriekTpocKonus
- d) AHKeTupoBaHUe
3. Kakue MeTonpl CHCTEMHOTO aHaiaM3a MPUMEHSIOTCS A H3ydeHHs (u3HKo-
XUMHUYECKHUX MTPOIIECCOB?
- a) MonienupoBaHe 1 MaTeMaTHYECKOe POTHO3UPOBaHKE
- b) Onpockl 1 HUHTEPBBIO
- ¢) CoIMOI0rMYEeCcKUe UCCIIE0BAHUS
- d) Uctopuueckuii ananus
4. Kakoe wu3 crneayloUMX IOHATUH OMNMCHIBAET CTENEHb 3arpsi3HEHHs BOJIOEMOB
XUMHYECKIMH BEIIECTBAMH?
- a) bydepnas emxocTh
- b) YcToiunBOCTE DKOCUCTEM
- ¢) IHTeHCHBHOCTD 3arpsi3HEHUS
- d) DHepreTuueckuii 6amaHc
5. Yto nmoHuMaeTcs 1o NoHsITHEM "aHTU()PUKIIMOHHBIE MaTepuabl"?
- a) Matepuaibl, yMEHBIIAOUINE TPEHUE MEXTY JBHKYIIUMUCS YacTIMU MallluH
- b) Matepuarbl, ycTOMYMBbBIE K BBICOKUM TEMIIEpaTypaM
- ¢) Marepuansl, 00J1aaoMe BHICOKOM MPOYHOCTHIO Ha CHKaTHE
- d) Marepuansi, 00;1a1ar01IMe BHICOKON KECTKOCTHIO
6. Kakoif U3 cremyrommx MeTOJOB aHalu3a Hauboyiee MOIXOIMT JJIsl MCCIEIO0BaHMS
BOJIHBIX PACTBOPOB Ha HAIMYHE HOHOB METAIJIOB?



- a) ['paBuMeTpuyeckuil aHamus
- b) Xpomarorpadus
- C) ATOMHO-a0COpOLIMOHHAS CIIEKTPOCKOITHSI
- d) Ionsporpadus
7. Kakoe u©3 TmEpeyUCICHHBIX YTBEP)KICHHH OMHUCHIBAECT "(PU3HKO-XMMHUYECKOE
paBHOBecue"?
- a) CocrosiHUEe, IPU KOTOPOM KOHLEHTPAIIMM PEareéHTOB M TMPOIYKTOB PEaKIHH
OCTal0TCS MOCTOSTHHBIMU
- b) CocrosiHue, Mpu KOTOPOM BCE BEIIECTBA MOTHOCTHIO pearupyroT
- ¢) CocTosiHue, IPU KOTOPOM TeMIlepaTypa paBHA HYIIO
- d) CocrostHre, Mpu KOTOPOM PEaKLUs IPOUCXOIUT UCKITIOUUTEIHHO B OJHY CTOPOHY
8. Kakas wu3 cleqylomux XapakTEepUCTUK SBISETCS KIIIOYEBOW JUIsi TOHUMAaHUS
XUMHUYECKHUX PEaKIuii B TexHochepe?
- a) KoaddurmenT TermnonpoBoaHOCTH
- b) CkopocTb peakuuu
- ¢) OnTuueckas IIOTHOCTD
- d) MarauTHas IpOHUIIAEMOCTh
9. Kakoii u3 crenymmux METOJOB sBisieTcss HanOonee >(PQPEKTUBHBIM ISl aHATU3a
XUMHUYECKHUX PEAKIUi B ra30Boil (paze?
- a) CeKTpoCKOIus Macc
- b) 'azoBas xpomarorpadus
- ¢) PentrenoBckas duyopecueHIus
- d) DneKTPOHHBI MUKPOCKOII
10. Yro u3 mepevyrcieHHOro SIBISETCS IPUMEPOM SK30TEPMUUECKON peaKkIuu?
- a) Helitpanu3anusi KUCIOTHI OCHOBAHHEM
- b) DnekTponus BojbI
- ¢) Pacnax pagnoakTuBHOTO BelecTBa
- d) IInaBnenue npaa
11. Kakme mapamerpsl HamOoJjiee BaXKHBI JJISi OLEHKH 3arps3HEHHS aTMOC(HEPHOTO
BO311yXa?
- a) YpoBeHb 1IymMa 1 BUOparuu
- b) Temmneparypa 1 BIa)KHOCTb
- ¢) KonnenTpanus 3arps3HSIOMIX BEIIECTB U YaCTHUI]
- d) DnexTpoMarHuTHBIE OIS
12. Kakoe U3 cnenyromux yTBepKISHHH OTHOCHTCS K OCHOBHBIM HPUHIIMIIAM (U3HUKO-
XMMHUYECKOT0 aHaJI13a BObI?
- a) Omnpezenenne TOIbKO (U3UIECKUX CBONCTB
- b) Onpeznenenne TOIbKO XMMUYECKHX CBOMCTB
- ¢) OneHka kak (U3NIECKUX, TAK M XUMHUECKIX CBOWCTB BOJIBI
- d) Onenka ToIbKO OMOJOTHYECKHX CBOHCTB
13. Yrto W3 mepeuncIeHHOTrO SIBIISIETCSI OCHOBHBIM (JaKTOPOM, BIHSIONIMM HAa CKOPOCTb
XUMHUYECKON peakiuu?
- a) KoHuenTpanus peareHToB
- b) [Tnomaab MOBEpXHOCTH peakTopa
- ¢) Bun ucnonb3yemMpIx HHCTPYMEHTOB
- d) Hanuaue MarHUTHOTO MO
14. Kakwue BemecTBa CAMTAIOTCS OCHOBHBIMH 3arpsS3HUTESIMU THAPOChEphI?
- a) Oprannyeckue 1 HEOpraHMUECKUe COeTUHEHUS
- b) TeruioBbIe M pagualMOHHBIE 3aTPSI3HUTETH
- ¢) [InacTukoBBIE OTXOABI
- d) Bpennsie rassl
15. YT0 U3 nepeuncieHHOro OTHOCUTCS K METO/IaM XUMHUYECKOTo aHanu3a?



- a) 'paBumerpus
- b) Muxkpockonus
- ¢) Ceiicmorpadus
- d) Xumuueckass KHHETHKA
16. Kaxoii U3 nepeyucieHHbIX METO0B HCIIONB3YETCS JUIsl OLICHKH 3arpsS3HEHHSI TOYBBI
TSOKEJIBIMU MeTauiaMu?
- a) ATOMHO-a0COpOIIMOHHAS CIIEKTPOCKOIIHS
- b) I'azoBas xpomaTorpadus
- ¢) YabTpaduoneroBast CHEKTPOCKOIHUS
- d) Ionsaporpadus
17. UYro w3 mNEpeyrcICHHOTO SBISETCS OCHOBHBIM MCTOYHHUKOM AaHTPOIOTCHHOTO
3arpsi3HeHus aTMochepb?
- a) ABTOMOOWITEHBIC BBIXJIOTIBI
- b) Bynkannueckue u3BepkeHus
- ¢) JlecHble moxapsl
- d) ITeu1bLIBI pacTeHU
18. Kaxkoii mapameTp HanboJiee BayKeH ISl OLIEHKU Ka4eCTBa BOBI B BOJOeMax?
- a) TemmnepaTypa BOJbI
- b) IlnoTHOCTH BOABI
- ¢) Kucnornocts (pH)
- d) lier BomBI
19. Kakoii u3 cnenyomux (GakTopoB HE BIHSET HAa (PU3UKO-XMMHUECKHUE MPOIECCH B
nouse?
- a) CocraB MOYBBI
- b) Temneparypa okpyxaroieit cpeubl
- ¢) YpOoBEHb COJTHEUHOH paguaiuu
- d) McToyHMK MUTaHUS TIOYBBI
20. Kakas u3 nepe4rcieHHBIX PEaKiuil ABIIETCS IPUMEPOM FTOMOT€HHOT'0 KaTanu3aropa’?
- a) Karaymzarop B razoBoii aze
- b) Karanuzarop B TBep1o-KuaAKO# (aze
- ¢) Karanuzatop B xuakon daze
- d) Kartanuzarop B TBep10-TBepbIX (a3ax
Tect 2: @U3NKO-XUMHUYECKHE NPOLECCHI
Béepume ooun npasunvuwiii omeem. Ilpasunvusiii omeem Hanuwiume 6 uoe OYK8bl.
1. Kakoe wu3 cneayroumx YTBEpXKICHUI BEpHO ONMCHIBAET NOHATHE "(U3HKO-
XUMUYECKHM mpornecc?
- a) [Ipormecc, B KOTOpOM M3MEHEHHSI TPOUCXOIAT TOJIBKO Ha YPOBHE aTOMOB
- b) Ilpomecc, B KOTOPOM HM3MEHEHHUs MPOMCXOJAT B PE3YNIbTaTe B3aMMOACHUCTBUS
(GU3NIECKUX U XUMHUYECKHUX CBOICTB BEIIECTB
- ¢) [Iponecc, KOTOPBIN He 3aTparuBaeT XUMHUYECKUE PEAKIINU
- d) IIporecc, B KOTOPOM TOJIBKO TeMIIEpaTypa U3MEHSIETCS
2. Kakas u3 nepedyMciaeHHbIX (YHKIMHA OTHOCHTCS K KHCIOPOJHO-YTJIEKUCIOTHOM
OroreoxuMu4ecKon GyHKIUU?
- a) [Tormomenne CO, u Beienenne O, pacTeHUSIMH
- b) IIpon3BOACTBO SHEPTUH U3 COTHEYHOTO CBETA
- ¢) Helttpanuzanus xucnot B atMocdepe
- d) Y nanenue TsSKEIBIX METAIIOB U3 MIOYBBI
3. Uro ©3 MEepedyucICHHOTO SBIISETCS OCHOBHBIM HCTOYHHUKOM OHOI€OXMMHUYECKHUX
[IUKJIOB B DKOcCUCTEME?
- a) ATMoc(hepHbIe OcaIKu
- b) MukpoopraHu3Mbl U pacTCHHS
- ¢) Bynkanuueckue n3BeprxeHus



- d) YenoBeueckas ACATEIBHOCTD
4. Kaxkoe u3 clIeayromux 3arpsI3HeHA OTHOCUTCS K XUMUYECKUM 3arps3HUTEISIM?
- a) [lmacTuKOBBIE OTXOMBI
- b) JIpiMOBEIE Ta3bI
- ¢) PagmoakTuBHBIE BemecTBa
- d) lllymoBoe 3arpsi3HeHUE
5. Yrto moHMMaeTcs MoJI MOHATHEM "TeXHOTeHHasl Harpy3ka'?
- a) KonmnyecTBo BeliecTs, MPOU3BOIMMBIX B TEXHOC(EpE
- b) O6BeM 0TXOA0B, TPOU3BOIUMBIX TPOMBIIUICHHBIMH ITPOILIECCAMU
- ¢) BiusiHre TeXHOJI0rH4ecKUX MPOIECCOB HA OKPYKAIOILYIO CPEy
- d) KonmnuecTBo sHEpruu, UCIOJIb3yeMOH B MPOU3BOACTBEHHBIX MPOIECCAX
6. Kakoii u3 creqyromux npoueccoB sSBIseTCs IPUMEPOM XeMOCHHTe3a?
- a) ®oTocuHTE3 pacTeHuit
- b) Oxucnenue cepoBoIopoa OaKTEPUIMU
- ¢) [Iponykuus yriaeBoioB B pacTEHUSAX
- d) [InaBnenue abaa MO COTHEUHBIMU JTy4aMu
7. UYro W3 MEpPEYrCICHHOTO OTHOCUTCS K (haKTopaM Cpelbl, BIHMSIIONIMM Ha (U3HUKO-
XUMHUYECKHE MPOLECcChl?
- a) BnaxxHocts 1 Temneparypa
- b) ®opma 3emin
- ¢) MecronosoxxeHue CTpoOeHUM
- d) IlmoTHOCTH HaceneHuUs
8. Kaxkoe u3 cinenyromux yTBEpXkIeHUH HanOoJee TOYHO ONMHCHIBACT "IKOJIOTHYECKYIO
karactpody"?
- a) CoObITHE, BBI3BIBAIOIIECE BPEMEHHBIC H3MEHEHUS B 9KOCHUCTEME
- b) JlonroBpemeHHOE yXyILIIEHHE COCTOSIHHS OKPY>KaIOIIEel CPeIbl C pa3pyIIUTEeIbHBIMU
MOCIICACTBUSMHU
- ¢) [lepuonnueckuii mporecc, He CBS3aHHBIN ¢ yTpO30H I KU3HU
- d) MecTtHoe 3arpsi3HeHHe, HE OKa3bIBAIOIEEe 3HAYUTEIFHOTO BO3/ICHCTBHS
9. Uro u3 MEpeuucIeHHOTO SBISETCS MPUMEPOM (PUIUKO-XHUMHUECKOTO 3arps3HEeHUS
MOYBHI?
- a) Hedrsanble pa3inuBbl
- b) VBnaxxHenune mouBbl
- ¢) lllymoBoe 3arps3HeHue
- d) DneKTpoMarHuTHOE U3ITYYCHHE
10. Kakoe wu3 clenyrOmMX VYTBEPKACHUNW BEPHO OMHUCHIBAET "MOTCHIIMATIHHYIO
OMacHOCTH"?
- a) OmacHOCTb, KOTOpasl MPOSIBISETCS TOJIBKO B Cllydyae €€ HEeMOCPEICTBEHHOTO
BO3HUKHOBCHUS
- b) OmacHocTbh, KOTOpasi CYIIECTBYET B TEOPUHU M MOXKET MPOSBUTHCS B Oy TyIIEM
- ¢) OnacHOCTb, HE CBA3aHHAsI C peallbHBIMU YTPO3aMu
- d) OmacHocTh, KOTOpasi HE TPEOYET OLEHKU U YIIPaBICHUS
11. Kakue wu3 TEPEYUCIICHHBIX BEIIECTB SBJISIOTCS OCHOBHBIMH HCTOYHHKAMH
AHTPONIOTEHHOTO 3arpsi3HEHUS BOJIbI?
- a) [lectunmabr 1 ynoOpeHus
- b) Betpsr u ocanku
- ¢) [ImacTukoBBIE OTXOIBI
- d) [IpupoaHbie MUHEpATBI
12. Yto U3 NepeUYrCIIEHHOTO SBIIICTCS TIPUMEPOM (QU3HUKO-XUMHUIECKOTO BO3ACHCTBHS Ha
KOCUCTEMY?
- a) YBenuuenue konnentpanuu CO, B atMochepe
- b) I[TosiBneHNEe HOBBIX BUJOB PACTCHHIA



- ¢) YBenMueHHEe YHciIa BUOB )KUBOTHBIX
- d) I3mMeHeHMe IBETOBOW raMMBbI PaCTCHHI
13. Kakwue u3 cieayronx METo10B SBISIOTCS METOIaMU OLIEHKH pUCKa?
- a) DKCIepTHBIE OLIEHKH U MOJIETTUPOBaHUE
- b) 'paBUMETpHS U CIIEKTPOCKOIIHS
- ¢) Xpomatorpadus u nossiporpadus
- d) TeroBoe 1 paguanMOHHOE 3arps3HEHNE
14. Kaxkoe u3 cieAyomux NOHATUNH OMUCHIBAET «(U3MKO-XUMUYECKOE PAaBHOBECHE» B
KOHTEKCTE XUMUYECKUX PEAKIINNA?
- a) CocrosiHue, NP KOTOPOM KOHIIEHTPAIMH IMPOJYKTOB U PEArecHTOB OCTAIOTCS
MOCTOSTHHBIMU
- b) CocrosiHue, pu KOTOPOM peaKkiiys MOJIHOCTHIO 3aBEPILIACTCS
- ¢) CocrosiHue, Ipu KOTOPOM BCE BELIECTBA PEATUPYIOT B PaBHBIX IIPOMOPLIUAX
- d) CocrosiHue, pu KOTOPOM TeMIlepaTypa peakliiyd paBHa HYIIO
15. Kakue 13 nepeunciaeHHbIX peakuuil BISIOTCS 3K30TEPMUYECKUMU?
- a) Peakiuu HerTpanu3anuu
- b) Peakum porocunTesa
- ¢) Peakuuu ucnapenus
- d) Peaknuu muiaBneHust
16. Kakoe u3 cieayrolmux oOmpeAeNeHUud HaWIydIlldM OOpa3oM OIMHCHIBAET IMOHSTHE
«pU3NKO-XUMHUUECKass HAarpy3Ka»?
- a) KonnuecTBo Temuia, BbIIEISEMOr0O B pe3yJbTaTe peakiuu
- b) KonndecTBo BeliecTB, OKa3bIBAIONINX BIUSHUE HA OKPYXKAIOIIYIO CPEIY
- ¢) OOBeM BOJIbI, UCIIOJIB3YEMOM JIJIsl OXJIAXKACHUS
- d) KonmudecTBo 35eKTpOIHEPruy, MOTPEOISIEeMOl B TIpoIecce
17. Kaxkoii u3 cieqyoomux napaMmeTpoB He SBISETCS OCHOBHBIM JIJIsl OLICHKU OMAacHOCTH
XUMUYECKHUX BEIIEeCTB?
- a) [InoTHOCTH BemiecTBa
- b) CkopocTts peakiuu
- ¢) Temneparypa riaBiaeHus
- d) TokcuyHOCTH
18. Kakue u3 cnenyromux BemecTB OTHOCATCS K OMOIOTHYECKUM 3arpsI3HUTENSAM BObI?
- a) [lecTrmmap! 1 repOUIIH BT
- b) CrouHbI€ BOJbI C BBICOKMM COJIEPKAHUEM OpPraHMYECKUX BEIIECTB
- ¢) PagnoakTuBHBIE OTXO/IBI
- d) Tsxenble MeTasIbI
19. Kakoii 3 cieayronmx MEeTO0B TTO3BOJISET OIEHUTh (PU3UKO-XUMHUECKUE CBOWCTBA
BOJBI?
- a) XuMHUecKasi TUTPAIs
- b) OnTHueckast MUKPOCKOIHUS
- ¢) Panuorpaduueckoe uccnenoBanue
- d) 'eneTnueckoe TecTUpOBaHHE
20. Uro w©W3 TEpeYMCICHHOTO OTHOCHUTCS K DKOCHCTEMHBIM MOCIEICTBHIM
AQHTPOIIOT€HHOT'0 3arpsi3HEHUS?
- a) YBenuyeHne OMoJIOrnYeckoro pazHooOpasus
- b) [Ipsmoe BozaeiicTBUE HA HKOCUCTEMY 0€3 M3MEHEHHH
- ¢) MI3menenue coctaBa 1 PyHKIIUU SKOCUCTEM
- d) YMeHblIeHne YpOBHS IIIyMOBOT'O 3arps3HEHUS
Tect 3: Cnnenuduka GU3NKO-XMMHUYECKUX MPOLIECCOB B TexHOChepe
Boéepume ooun npasunvheiii omeem. [lpasunvhsiii omeem Hanuwiume 8 8uoe OyKebi.
1. Yro M3 mepeunciaeHHoro OTHOCUTCA K reochepam 3emin?
- a) ATmMocdepa



- b) l'unpocdepa
- ¢) buocdepa
- d) Bce nepeuncieHnabie
2. Kaxkoe u3 cneayronux onpeaeneHuil Hanboiee TOYHO OMUCKIBAET «TexHochepy»?
- a) Cucrema, BKITIOYAOIIAS TIPUPOIHBIE U HCKYCCTBEHHBIE 0OBEKTHI
- b) O6nactp, rae NPOUCXOAIT UCKIIOUYUTEIBHO ONOIOTHYECKUE TIPOIECCHI
- ¢) COBOKYITHOCTh aTMOC(EPHBIX SIBICHHUNA
- d) [IpocTpaHcTBO, rIe MPOUCXOAAT TOJBKO XUMUYECKUE PEAKIINH
3. Kakoii u3 crnexyromux (akTOpoB SBISIETCS OCHOBHOW MPHUYMHOW TEXHOTEHHBIX
MpOo1ECCOB?
- a) EcrecTBenHbIe KaTacTpoQsl
- b) UenoBedeckas AesTEIHHOCTD
- ¢) ACTpPOHOMHUYECKHUE COOBITHUS
- d) Knumatnueckue u3mMeHeHus
4. Yro Takoe "OMOreOXMMUYECKUM LUKI"?
- a) [Ipouecc, B KOTOPOM XMMHYECKHE BEIIECTBA IIEpEMEIIA0TCs yepe3 OMOJI0rHYecKie
Y T€OJIOTHYECKHE KOMIIOHEHTHI SKOCHCTEMBI
- b) LlukJ1, cBsA3aHHBIN TOIBKO ¢ GU3MYECKUMU IIpoIIecCaMK B aTMocdepe
- ¢) [Ipomecc, B KOTOpOM BelIecTBa MepeMenaroTCs HCKITFOUYUTENFHO B BOJIE
- d) Huki, He cBSI3aHHBIN C U3MEHEHUSIMU XUMUYECKOTO COCTaBa
5. Kakoii u3 cienyromux 3JIeMeHTOB HIPAET KIIIOYEBYIO POJIb B KPYTOBOPOTE a30Ta?
- a) Yriepon
- b) Kucnopon
- ¢) Azor
- d) Cepa
6. Kaxkoe u3 cneayronx BemeCTB sIBISIETCS OCHOBHBIM 3arpsS3HUTENIEM TOYBBI?
- a) [lectunu b
- b) Bona
- ¢) O30H
- d) DHepreTuueckrue UCTOYHUKU
7. Uro M3 NepeUYrCIIEHHOTO SIBJISICTCS TPUMEPOM TEXHOTEHHOTO 3arpsi3HEeHU?
- a) [IpuIB112 pacTeHwmit
- b) IlmacTukoBbIE OTXOIBI
- ¢) Oprannueckue BemecTBa B CTOYHBIX BOAAX
- d) PagnoakTuBHBIE BeleCTBA
8. Kaxkue u3 nepedyncieHHbIX MPOIECCOB OTHOCATCS K TEXHOTEHE3Y?
- a) [losiBIeHMEe HOBBIX BHJIOB JKHBOTHBIX
- b) Pa3pyienne npupoIHBIX SKOCHUCTEM B Pe3yJIbTaTe MPOMBIILIEHHON AesITeNbHOCTH
- ¢) DBOJIIOIHST OMOJIOTUYECKUX BUJIOB
- d) Ilepexon Bo/bI U3 KHUJIKOTO COCTOSTHUS B ra3000pa3Hoe
9. Uro u3 cileqyroIero onuceBaeT moHsATue "Hoocepa"?
- a) Cragus pasButus Ouochepsl, B KOTOPOH pa3yMHas AESITETbHOCTb 4YeIOBEKa
OKa3bIBACT 3HAUYUTEILHOE BIMSHUE HAa OKPYKAIOIIYIO CPELy
- b) Crenens 3arps3HeHus: aTMoc(epsl
- ¢) BiusiHue )KUBOTHBIX HAa SKOCUCTEMY
- d) [Tepron BpemMeHu, B TeUeHHUE KOTOPOTO MPOUCXOIAT KIMMATUIECKUE H3MEHEHUS
10. Kakoit U3 ciaenyroniux 3JIEMEHTOB OKa3bIBaeT HanOoJiee 3aMeTHOE BO3JICHCTBHE HA
KpyroBoport ¢ochopa?
- a) Azor
- b) Yruepon
- ¢) ®ocdop
- d) Bona



11. Yro Takoe "TEXHOr€HHas MUIpALUs DJIEMEHTOB"?
- a) [lepemenienue 31€MEHTOB B pe3yjibTaTe MPUPOAHBIX MIPOLIECCOB
- b) IlepemenieHre XMMUYECKHUX 3JIEMEHTOB B PE3yJIbTATE YETIOBEYECKOMN 1A TEIILHOCTH
- ¢) Ilepexo/ a1eMeHTOB MeX Ay Pa3IMYHBIMU arperaTHbIMU COCTOSTHUSIMU
- d) Murpanus opraHu3MOB B 3KOCHCTEME
12. Kakoe u3 ciaeayromux NOHATHI ormuckiBaeT "s3xochepy"?
- a) Cucrema, BKIIIOYaroIas Bzaumo/eiicreue ouochepsl, armocheps! u ruapocheps
- b) Ilpouecc, mpoucxoAsIIKi B 3eMHON KOpe
- ¢) Yacts atMocdepsl, HACHIILICHHAS YTIIEPOIOM
- d) CocTaB BOjIbI B OKEaHaX
13. Kakue u3 cnegyrommx npooieM sSBISIOTCS OCHOBHBIMHU IS TeXHOC(hEpbI?
- a) YpOanu3zanus u 1eMorpaduueckuii B3pbiB
- b) PaznooOpasue GMOIOrn4IecKiX BUIOB
- ¢) I3meHeHus B COTHEYHON aKTUBHOCTH
- d) I'moGansHOE MoTeTUIeHNE
14. Yt0 U3 NepeunciIeHHOro He SIBISEeTCS TUIIOM TEXHOT€HHOT o Iporecca?
- a) MexaHorenes
- b) ®usnKo-xUMHUYECKasi MUTPAIHS
- ¢) buorennas murparus
- d) AaTpOoIIoreHHOE BO3/CHCTBIE
15. Kakoe u3 cieayromux yTBEp)KIECHUW BEPHO OIMUCHIBAET "Ti00aibHbIE MPOOIEMbI
TexHocheps"?
- a) [IpoGyiemMbl, BOSHUKAIOIINE UCKITIOYUTEIBHO B PE3YIIBTATE MPUPOIHBIX KAaTaCTPOd
- b) [Ipobnembl, cBsI3aHHBIE C AKTUBHOM JI€ATEIHHOCTHIO YEJIOBEKA U MX MOCIEICTBUIMU
JUISL OKPYKAKOIIEH Cpeibl
- ¢) [Ipob6nemsl, cBA3aHHBIE C U3MEHEHHUSIMH B COJIHEYHOW aKTUBHOCTH
- d) [Ipobnemsl, kacaronrecs TOIBKO CONUATBHON chepbl
16. UYrto wu3 cienyromiero sBISETCS MPUMEPOM TEXHOTEHHOTO BO3JEHCTBUS Ha
IKOCUCTEMY?
- a) [losiBNIeHMEe HOBBIX BUJIOB pacTEHUI
- b) 3MeHeHne kiuMara B pe3yIbTaTe BBIOPOCOB MAPHUKOBBIX T'a30B
- ¢) [losiBieHue HOBBIX OMOJIOTMYECKUX BUI0B
- d) [lepuoauyeckue 10K 1€BbIE OCATKU
17. Kakoii u3 cnenyromux (pakTopoB He ABISETCS JIEMEHTOM TeXHOChephI?
- a) [IpoMbIIIUIEHHBIE TIPEATIPUSTHS
- b) IlnacTukoBbIC M3 aETHS
- ¢) [IpupoHbIe 5KOCUCTEMBI
- d) TpancnopTHBIE CHCTEMBI
18. Kakoe u3 creayromux MOHATHHA HauOoJiee TOYHO OIMMCHIBAET "IHEPro-ChIPHEBEIC
npoGsiembr"?
- a) IIpoGnemsl, cBsi3aHHBIE C Je(QULHUTOM HPUPOIHBIX PECYPCOB U MOTPEOICHUEM
SHEpPIruu
- b) IIpo6iembl, BOZHUKAOIINE U3-32 U3MEHEHUS KJIMMaTa
- ¢) [IpoGniembl, CBsI3aHHBIE C U3BMEHEHHEM COCTaBa aTMOC(EPHI
- d) [IpoGraemsl, cBsI3aHHBIE C OMOJIOTUYECKUMH YTpO3aMu
19. Yro u3 nepeyucIeHHOro OTHOCUTCS K TEXHOT€HHBIM OITaCHOCTSM?
- a) [Ipupoaubie kaTacTpodsl
- b) TexHuueckue aBapuu U yTeUKH
- ¢) Conneunsle Oypst
- d) [Tepuoauyeckue ocaaku
20. Yro Takoe "Omoreoxummuyeckas sHaeMug"?
- a) I3MeHeHne XMMHYECKOTro COCTaBa, XapakTepHOe JJIsl ONPEIeIEHHOTO peruoHa



- b) [TosiBIeHNE HOBBIX XMMHUYECKUX BEIIECTB B PE3yIbTaTe MPUPOIHBIX MPOIIECCOB
- ¢) [lepuoanueckoe U3MeHEHHE KJIMMaTa
- d) OGpa3oBaHKe HOBBIX OMOJIOTHYECKUX BUIOB
Kpamkue memoouueckue ykaszanus
Tecmoegvie 3a0anus npedycmampusarom 6vloop 00H020 eapuanma omeema. Cmyoenm
VKazvleaem Ha OmMoOenbHO 834MOM Jucme dymazu Homep 80Npocd U psoOM C HUM 8aAPUAHM(bl)
npasuIbHo20(blX) ¢ e20 mouku 3penuss omeema(os). Cmyoenmy 6vlCmasiaemcs Koauuecmeo
b6annoe 6 coomeemcmsuu ¢ KOIU4eCmeoM NPAGUIbHLIX OMEEmo8, NPU IMOM KaHCOblL NPABUTLHBIL
omeem oyenusaemcs 6 1 6ann. Maxcumanvho 603moducHoe uucio oanos 3a mecm —20.
LIxana oyenku
Bb10op onHoro npaBuibHoro orsera (1 6as):
Y4 Bepno: 1 6amn
Ya Ommbka: 0 6amnos
HTorosas ouenka

e MaxkcuMabHOE KOJIMYECTBO 0ayuioB: 20
e MuHnMaIbpHOE KOJINYECTBO 0aJUIoB: 0
e bajuibl HAYUCIISIFOTCS 32 KXl BOIIPOC IO KPUTEPHUSIM BHIIIIE.

OLeHuBaHUE:

18-20 6ayutoB — OTJIMYHO

15-17 6annoB — XopoIo

11-14 6annoB — yIOBIECTBOPUTEIHHO

10 1 MmeHee 6aI0B — HEYOBIETBOPUTEIHHO

5.2 IlpumepHblii IepeYeHb BOIPOCOB 110 TeMaM M ISl IPOBeieHUus codecel0BAHUSA

Cobecenoanue 1: Tema 1 — /lepuHunum u MeToAbl y4eOHOM 1M CHUILIHHBI

Bonpoc 1:
Kakue ocHOBHBIE IOHATHS U O0BEKTHI U3y4EHUS TUCHUILINHBI "DU3HKO-XUMUYECKHE TPOLECCHI
B TexHocdepe"? [loscHuTe nX 3HaUeHue JUIs oOecreueHus: TeXHOCPepHOil 0€3011acHOCTH.

Bonpoc 2:
O0BacHUTE pasHULly MCXKIY Ha6J'II-OI[€HI/ICM, OKCHCPUMCHTOM U TCOPECTUICCKUM MOACIINPOBAHUEM
KaK METOJJaMH Hay4HOro Mo3HaHus. lIpuBennuTe mpumep HCHOIB30BaHMS KaXKIAOrO U3 HUX B
KOHTEKCTE TEXHOC(HEPHI.

Bonpoc 3:
Uro takoe MoHUTOpUHT? Kakue BU/Ibl MOHUTOPUHTA CYIIECTBYIOT, M KaK OHU MPUMEHSIIOTCS JJIs
oOecrieueHus TexHochepHoit OezomacHoCTH?

Bonpoc 4:
Kak cucremHBbIil aHanu3 moMoraer pemiatsh 3ajadu TexHochepHoil 6e3omacHoctu? IlpuBeaure
npumep ucnois3oBanus [ UC ang ananuza yrpo3 B TexHochepe.

Bompoc 5:
Kakoii Bkian B uzyueHue GpU3NKo-XUMHUYECKUX MPOIIECCOB B TEXHOC(EpPE BHOCAT KAUECTBEHHbBIE
U KOJIMYECTBEHHbIe MeToAbI aHanu3a? [IpuBenure npumep, rae UX MOKHO IPUMEHUTD.

Cobecenopanue 2: Tema 2 — DU3MKO-XMMHYECKHE IMPOLECCHI U UX BJHMSHHE HA
7KHBOE BeIeCTBO
Bonpoc 1:

Kakue ¢puznko-xumMuyeckue mporecchl OTHOCITCS K OCHOBHBIM? OOBACHUTE UX KIaCCU(DUKALIUIO
W 3HaUCHHE YHEPTUHU B ITUX IMPOIeccax.

Bonpoc 2:
Kak GuoreoxuMudeckue MpoIecchl, Takhe Kak (OTOCHHTE3 U XeMOCHHTE3, CBSI3aHbl C (PU3UKO-
XUMHYECKMMH TpoueccaMu B TexHocdepe? IlpuBenute npumMep HX BIHUSHHUS Ha >KUBBIE
OpIaHU3MBI.



Bonpoc 3:
Kakue oCHOBHBIE OITAaCHOCTH U 3arpsA3HEHUs B TEXHOC(Epe BIUAIOT HA )KUBOE BellecTBO? KakoBbl
OCHOBHBIC MCTOABI CHUXKCHUSA UX BOSIIGﬁCTBI/IH?

Bomnpoc 4:
Uro BKIIIOYAET B ce0s1 MpoLecc UACHTU(PHUKAIIMY U OLIEHKU PUCKa Il oOecrieueHus 6e301MacHOCTH
B TexHoc(hepe? IIpuBeaure npumep onacHOCTH U METO/IbI €€ aHaIM3a.

Bonpoc S:
KakoBbl OCHOBHBIE CBOICTBAa AHTPONOIEHHBIX CpeJ M UX OTIMYME OT NpupoaHbIx? Kakue
MOCJIEACTBHSI 3TO UMEET AJIsl ’KMUBOT'O BELLIECTBA?

Kpamxue memoouueckue ykazanus

1. MoaroroBka: O3HAaKOMBTECH C TEMATUKOW cOOECEIOBAHUS, U3YUUTE OCHOBHBIE MOHSATHS
¥ TEPMHHBI, KOTOPbIE MOTYT OBITh 3aTPOHYTHL. [10Ar0TOBETE MPUMEPHI U3 COOCTBEHHOTO
OTIbITA, MOATBEPKAAIOIINE BAIIU HABBIKU.

2. Ctpykrypa codecenoBanusi: CobeceoBanre 0ObIYHO COCTOUT M3 3HAKOMCTBA,
o0cyxaeHus mpodecCHOHaIbHBIX BOIIPOCOB U 3aBEPILIEHUS C 00PaTHOM CBSI3bIO.
['oToBBTECH KPATKO, YETKO U JIOTUYHO OTBEYATh Ha BOIIPOCHI.

3. Bompocsl u oTBeThI: [IpakTukyiiTech OTBE4YaTh Ha O0IIHE U TPO(ecCHOHATBLHBIE
Bonpockl. [loaroroBsTe cBOM BOMPOCH! 0 OyyIIel NO3UIIUH U IIPOEKTE.

4. HaBbIKH camMonpe3eHTAUMU: YOeIUTEIHHO PACCKAKUTE O CBOMX CHUIIBHBIX CTOPOHAX,
JOCTUKEHUSX U MOTHUBALIUH.

BynbTe yBepeHs! B ce0e U IEMOHCTPUPYHTE MPOPECCHOHATH3M.
Llkana oyenxu
Kpurtepun onenuBanus codecenopanns (Makcumym — 10 6as110B)

1. IloaHOTAa M TOYHOCTH OTBETOB (4 0aJL1a)

4 oayuta: OTBeThl HCUEPIIBIBAIOIIME, JEMOHCTPUPYIOT INIyOOKOE€ HNOHHUMAaHHE TEMBI,
HCIOJIB3YIOTCA NPUMEPLI, CBA3AHHBIC C IPAKTUYCCKUM NPUMCHCHUEM.

3 Oamma: OTBeThl coJepXKaT OCHOBHBIE TIIOJIOXKEHUS TEMbI, HO MpHUMEpHl JUO0
OTCYTCTBYIOT, JIMOO HETOCTATOUHO MPOPAOOTaHBI.

2 6anaa: OTBETHI IOBEPXHOCTHBIE, HE PACKPBIBAIOT CYTH BOIPOCOB MOJIHOCTHIO.

1 6ana: OTBEeTH HENOJHBIE, 3HAYUTENbHAS 4YacTh HH(OPMAaLlUU OTCYTCTBYET.

0 6an10B: Het oTBeTa MM OH COAEPXKUT (PaKTUUECKHE OIIUOKH.

1. Jlorm4HOCTH M CTPYKTYPa H3J10:keHHH (2 6asi1a)

2 Gasna: OTBET YETKO CTPYKTYPHUPOBAH, JIOTMYHO BBICTPOEH, aKIEHTHI CHEJaHbl Ha
KJIFOYEBBIX MOMEHTAX.

1 ©Oana: OTBeT JOrMYHBIN, HO CTPYKTypa H3JIOKEHUS HEIOCTaTOYHO SICHA WJIU
1OCJIeI0BaTENbHA.

0 6astoB: OTBET HEOTUYHBIN, HHPOPMAIIHS MPEACTAaBIEHA Xa0THUHO.

1. Hcnoab3oBaHMe TEPMHHOB H HAYYHOI0 si3bIKa (2 0aia)

2 6anga: Vcmonb3ylOTCs KOPPEKTHBIE HAaydHbIE TEPMUHBI, OOBSICHEHBI OCHOBHBIC
}Ie(be/IHI/II_[I/II/I, SA3BIK U3JI0KCHUSA FpaMOTHLIﬁ.

1 6amn: TepMHHBI HUCTHOJB3YIOTCS YAaCTUYHO WM C HE3HAUYUTEIBHBIMH OIIMOKaMH,
00BsICHEHNE HE BCErIa YETKOE.

0 0ans10B: TepMUHOOTUS HE UCTIONB3YETCS WU IPUMEHSETCS HEKOPPEKTHO.



1. Ilpumepsl U cBSI3b ¢ NPAKTHKOM (2 0as1a)

2 6anaa: IIpuBeneHbsl yMECTHBIE MPUMEPHI, MPOJEMOHCTPHUPOBAHA CBSI3b C PEabHBIMHU
npoleccaMy U 3aJjayaMH TeXHOC(EpHI.

1 6ana: Ilpumepbl npuBeAEHBI, HO HEIOCTATOYHO pPA3BUTHI HIJIM HE CBS3aHBl C
IPAaKTUYECKUMHU acleKTaMu.

0 6astoB: IIpuMepsl OTCYTCTBYIOT UM HE COOTBETCTBYIOT TEME.

Hrorosas OlICHKA:
Cymma 6amioB 3a BCE KpUTEpUH, MaKCUMYyM — 10 0aJ1J10B.
Jliis nepeBojia B OLIEHOYHYIO LIKaIY:

9-10 G6amnoB: OTIMYHO

7—8 6amnoB: XopoIio

5—6 6anoB: Y 10BIETBOPUTEIBHO

0—4 6anna: HeynoBineTBOpUTEIHHO

5.3 3auét B hopMme TecTa

Boepume ooun npasunvuviii omeem. [lpasunvhbiii omeem Hanuwiume 8 6uoe OYKebl.
1.  Yto W3 mepeyucIeHHOTO OIpeneNsIeT MpeaMeT y4eOHOH AuCHUIINHB «DPU3UKO-
XUMHYECKHE MTPOIECChl B TEXHOChEpe»?
- a) BzanmopeiicTBue Gpu3nmuecKuX U XUMHUECKUX MPOIIECCOB B TEXHOChEpe
- b) UckimrounTenbHo GU3NYECKHUE TPOIIECCHI B TIPUPOJIC
- ¢) OCHOBHbIE OMOJIOTUYECKUE TIPOLECCHI
- d) CouunanbHble sBJICHUS B TeXHOC(hepe
2. Kaxkoif MeTo; HaygyHOTO TIO3HAHUS BKJIIOYAET B ceOs1 HaOIr0IeHNE U SKCTIEpUMEHT?
- a) Teopernueckuii
- b) Dmnupuveckuii
- ¢) MonenupoBaHue
- d) [Iporno3upoBanue
3. UTO0 U3 CIeayroIero OTHOCUTCS K (PU3MKO-XMMUYECKUM METOIaM aHaju3a?
- a) Macc-cnekTpoMeTpust
- b) AHTPOIIOIOTMYECKUN aHATN3
- ¢) Connonoruyeckuii onmpoc
- d) Ilcuxodusnonornyeckoe TeCTUPOBaHUE
4. Kakoil MeTOJI HCIIONIB3YETCs ISl H3yYSHHSI XUMUYECKOTO COCTaBa KHUJIKOCTH?
- a) Xpomatorpadus
- b) Maraurometpus
- ¢) PentrenoBckas audpakius
- d) AkycTuyeckuii aHamu3
5. UTo U3 creayroIero ONUChHIBaeT MOHATHE «TexHochepa»?
- a) B3anmopelicTBie IPUPOTHBIX U UCKYCCTBEHHBIX 00BEKTOB
- b) UckmtounTenbHo Ouonoruyeckas cpeaa
- ¢) AT™MOc(epHBIe SIBICHUS
- d) DHepreTuyeckue NOTOKH B MIPUPOJIE
6. Kakoif ayieMeHT BakeH Ui TIOHMMAaHHWs TIpoliecca KpyroBopota docdopa B
TexHochepe?
- a) Azor
- b) ®ochop
- ¢) Yruepon
- d) Bonopon
7. Kakue U3 nmepeyrcieHHbIX POIIECCOB OTHOCATCS K TEXHOTEHE3Y?
- a) Pa3pymienne sxocucTeM u3-3a 4eI0BEYECKOH 1S TeIbHOCTH
- b) IlosiBneHME HOBBIX OMOJIOTUYECKHUX BHUJIOB



- ¢) [Ipupoaabie KaTacTpodsl
- d) DBoIOIINS KUBBIX OPTraHU3MOB
8. Uro takoe "Hoochepa?
- a) Craausi, B KOTOPOIl pasyMHas JI€ATEIbHOCTh YEJIOBEKAa OKa3bIBAE€T 3HAUUTEIHHOE
BIIMSTHUE HA TIPUPOTY
- b) ATMocdepHbIe sBICHHS
- ¢) BrnusiHue conmHeyHON aKTHBHOCTH
- d) [leppoauueckoe U3MEeHEHUE TeMIIepaTyphl BOIbI
9. Kakoii u3 cnenyroniux (akTopoB HE OTHOCHTCS K aHTPOIIOTCHHBIM 3arpsi3HEHUSIM?
- a) [InacTuKOBBIE OTXO/IbI
- b) IlecTumuas
- ¢) Bynkannueckue BbIOpOCHI
- d) PagnoakTuBHBIC BeleCTBA
10. Yro u3 mepevrCICHHOTO OMUCHIBACT «IJ100aIbHbIC MPOOIeMBbl TeXHOCHEPhI»?
- a) IIpoGnembl, BbI3BaHHBIC YETOBEUYECKOM JESATEIIBHOCTHIO U UX BO3JICUCTBUE HA
OKPYXAaIOIIYIO Cpelly
- b) U3meHeHus B COJIHEUHOM aKTUBHOCTHU
- ¢) IIpupoaubie kaTacTpodsl
- d) BiimsiHMEe KOCMUYECKHX SBICHUI
11. Kakoii u3 mnepeuncieHHbIX (DAaKTOPOB SBISIETCS OCHOBHBIM HCTOYHUKOM
TEXHOTC€HHBIX OIIaCHOCTEH?
- a) YenoBeveckas 1eATeIbHOCTh
- b) IIpupoanbIe KaTacTPOQbI
- ¢) Kinumarnueckue n3MeHeHus
- d) ActpoHOMUYECKHE COOBITHS
12. Kakoii u3 cneayrommx METOI0B aHaan3a MPUMEHSETCs ISl U3yUeHUs 3arpsi3HeHu
B atmMochepe?
- a) Xpomatorpadus
- b) I'paBumeTpus
- ¢) CnektpodoTomeTpust
- d) Mukpockonus
13. UYro u3 cienyromero He SBISETCS MPUMEPOM (PU3MKO-XUMUUECKOTO 3arps3HEHUS?
- a) [ImacTukoBBIC YaCTHIIBI B BOJIE
- b) YBenuueHue ypoBHS YIJIEKHCIOrO raza B atMmocdepe
- ¢) [lectuunpr B mouse
- d) I3MeHeHue TeMiiepatypsl BOJIbI
14. Kako#f u3 nmepevynciIeHHbIX MPOIECCOB HE SBISETCS YacThIO KPYroBOPOTa BOJBI B
npupone?
- a) Ucnapenue
- b) Konnencarnus
- ¢) Kpucrammmsanus
- d) ®otocunTe3
15. UYro Takoe «TeXHOTe€HHasi MUTPALUs JIEMEHTOBY?
- a) [lepemerieHune 37€MEHTOB B pe3yJIbTaTe YEIOBEUECKOM e TeTbHOCTH
- b) Ilepemernienre 31eMEHTOB B PE3YNIbTaTe MPUPOTHBIX MPOIECCOB
- ¢) [lepexo/ 21eMEHTOB MEXAY Pa3IMYHBIMU arperaTHBIMH COCTOSTHUSMU
- d) 3MeHeHne XUMHUYEeCKOTO COCTaBa TIOYBHI
16. Urto u3 ciexyromero onuchBaeT «dKochepy»?
- a) Cucrema, BKJIIOYArOIas B3auMoJieiicTBie Ouocdepsl, aTMmocdepsl U ruapochepsl
- b) IIpouiecc n3mMeHeHus KIMMaTa
- ¢) Biiusinue comHeyHOM aKTUBHOCTH Ha KJIUMAT
- d) [Tepuoauyeckue ocaaku



17. Kakoii u3 cireayromux (GakToOpoB OTHOCUTCS K TEXHOT€HHBIM OIMACHOCTSIM?
- a) [Toxxapbl HAa TPOU3BOJACTBEHHBIX 00BEKTaX
- b) IIpupoanbie KaTacTpOodbI
- ¢) [lepuoanueckre u3MeHEHUs: TeEMIEPaTyphl BOJbI
- d) Kocmuueckoe u3inydenue
18. Kakoe u3 cienyromux sSBJIEHUNH OTHOCUTCS K «ITapHUKOBOMY 3P HEKTY»?
- a) YBenn4ueHne KOHIICHTPAINH TAPHUKOBBIX Ta30B B aTMochepe
- b) I3mMeHeHre XUMUYECKOTO COCTaBa BOAbBI
- ¢) lloBbIlIcHHE YPOBHS paiualiuu
- d) YBenuueHue KonMyecTBa TBEP/IbIX YaCTHUI] B TIOYBE
19. UYro Takoe «OMOreOXUMHYECKAST SHACMHUSIY?
- a) lI3MeHeHue XUMHUYECKOro COCTaBa, XapaKTepHOE ISl ONPEICTICHHOTO PerHoHa
- b) I[TosiBIeHNE HOBBIX XMMHUECKUX BEIIECTB B PE3yJIbTATE MPUPOIHBIX MPOIIECCOB
- ¢) [lepuoanueckoe U3MEHEHHE KIIMMaTa
- d) OGpa3oBaHKe HOBBIX OMOJIOTHYECKUX BUIOB
20. Kakue u3 ciaenyronux 3arpsa3HeHH SBISIOTCS aHTPOIIOTeHHBIMU?
- a) PanoHoBbIe ra30BbI€ BEIOPOCHI
- b) Conneunsle Oyps
- ¢) Dpo3usi MOYBBI
- d) Bynkanudeckue BhIOPOCHI
21. Kakoii W3 cleqylomuX METOJOB aHalIM3a HUCIOJNb3YeTCs Ui OLEHKH KadecTBa
BOJIBI?
- a) ['a3oBas xpomarorpadus
- b) Ontuyeckas aMuccus
- ¢) Pentrenosckast pmyopecrennus
- d) CnexTpockonusi B yiabTpadHroiaeToBOM Iuana3oHe
22. Kakoii anmeMeHT HanboJliee BaKEH I KpyroBOpOTa yriiepoaa B mpupoje?
- a) Kucnopon
-b) Azor
- ¢) Yriepon
- d) ®ochop
23. Kakoe u3 clieqyromux 3arps3HeHUH OTHOCUTCS K XUMUYECKUM?
- a) [lectunn bt
- b) IInacTrKoOBbIE YaCTHIIBI
- ¢) PagnoakTHBHEIEC BEIIECTBA
- d) 3ona
24. UYto Takoe «reoXuMuUecKuidl HoH»?
- a) EcTecTBeHHOE pacmpe/esieHne XUMUYECKUX 2JIEMEHTOB B 3€MHOI Kope
- b) Ilpouecc, cBsI3aHHBIN C H3MEHEHHEM KJIMMaTa
- ¢) HckyccTBeHHOE H3MEHEHNE XUMUYECKOTO COCTaBa BOBI
- d) DHepreTruecKkue MOTOKH B IKOCUCTEMAX
25. Kakoif u3 ciaenyronmx MmpoleccoB Haubonee BEPOITHO MPUBEIET K 00pa30BaHUIO
KHUCJIOTHBIX JOXKEH?
- a) BeIcokHe KOHIIEHTpAIlUU Cephl U a30Ta B aTMOcdepe
- b) VBenuuenne ypoBHs yriaekucioro raza B arMmocdepe
- ¢) [losiBeHre HOBBIX BHJIOB PaCTEHUN
- d) I3MeHeHus B COTHEUHOUM aKTUBHOCTH
26. Uro w3 cleayomero SBISETCS MNPUMEPOM TEXHOTEHHOTO 3arpsi3HEHUs
ruapochepsi?
- a) PaznuB Hedtu
- b) lleprognueckue 1oxau
- ¢) ConHeuHas paguarms



- d) Bynkanuueckasi 1eTeIbHOCTD
27. Kakne w3 mnepeuncieHHBIX (HDaKTOPOB SBJSIOTCS OCHOBHBIMH HMCTOYHHUKAMHU
TEXHOTEHHOT'O 3arPs3HEHHS TOYBBI?
- a) [lectunmapl U ynoopeHus
- b) I[lepuoguveckue ocaaku
- ¢) 'eomarHuTHBIC H3MEHEHUS
- d) DHepreTuueckre UCTOYHUKU
28.  UYro U3 CleqyIoNIero OMMChIBACT «TEXHOTEHE3)?
- a) IIpomecc, cBsi3aHHBIH C W3MEHEHMEM INPUPOAHBIX 3KOCHUCTEM B pe3yibTare
YeJIOBEYECKOM JICATEIIbHOCTH
- b) 3MeHeHue KiuMara B pe3yIbTaTe COHEYHON aKTUBHOCTH
- ¢) [losiByIeHNE HOBBIX BHJIOB JKUBOTHBIX
- d) ®usnueckue nporecce B atMochepe
29. Kakoe u3 cIenyrIIuX YTBEPXKICHUH BEPHO OTHOCUTEIBHO OHMOTCOXMMHUYECCKHX
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- a) OHM BKIIIOYAIOT MEPEMEIICHUE XUMUYECKUX 3JIEMEHTOB Yepe3 OHMOJIOTHUECKUE H
re0JIOTUYECKHE KOMITOHEHTHI SKOCHCTEM
- b) OHu cBs3aHbBI TOJIBKO C PU3UUECKUMHU MIpoLIeccaMi B aTMochepe
- ¢) OHM HE BKIIFOYAIOT OMOJIOTUICCKUE KOMITOHEHTBI
- d) OHU TPOUCXOJAT UCKITFOUUTENHHO B BOJIHBIX SKOCHCTEMAaX
30. Yro Takoe «rexHOC(EepHBIE PUCKI»?
- a) [TorennuanbHble Yrpo3bl, CBA3aHHBIC C TEXHOJOTUYECKUMHU U TPOMBIILJICHHBIMA
nporeccamu
- b) Ilpupoanasie kaTacTpodbl
- ¢) [lepuoanyeckre N3MEHEHHSI TEMIIEPATYPHbI
- d) ConnanbHble KOH(PIMKTHI
31. Kakoi#i u3 cnenyommx MeTogoB Hanbosee 3(h(HEKTUBEH sl OLEHKH COACPIKaHMUS
TSDKEIIBIX METAJUIOB B TI0YBE?
- a) ATOMHO-a0COpOITMOHHAS CTIEKTPOMETPHS
- b) DneKTpoMarHuTHas CIEKTPOCKOMHS
- ¢) OnTrueckas MUKPOCKOTIHS
- d) Xumuueckasi TUTYISIHIS
32. Kakoil W3 TepeuncIeHHBIX METOJOB NPUMEHSETCS UIsi W3YYeHHUS W3MEHEHHS
cocTtaBa atMochepbl?
- a) ['azoBas xpomarorpadus
- b) MaccoBast crieKTpoMeTpust
- ¢) PentrenoBckas audpaxmus
- d) OnTHyeckoe SMUCCUOHHOE CIIEKTPOCKOIMUS
33. Kaxkoe u3 creayronux onpeaeIeHnii Hanboiee TOYHO OTHCHIBAECT «TeXHOC(HEpHbIE
BO3JEHCTBUAN?
- a) BozneiicTBus, CBsA3aHHBIE C JEATETBHOCTHIO YEJIOBEKA, KOTOPHIE OKAa3bIBAIOT
BIIMSIHAE Ha OKPYKAIOLIYIO CPEy
- b) U3mMeHeHus B COTHEUHOM aKTUBHOCTHU
- ¢) [IpupoHble U3MEHEHUs KIUMaTa
- d) [lepuognyeckue ocaaku
34. Kakoit u3 nepeyucieHHbIX (PaKTOPOB OTHOCUTCS K OHoTeHe3y?
- a) BiusitHue Ha 3KOCHCTEMY KHUBBIX OPTaHU3MOB
- b) Pazpymienne npupoaHbIX 3KOCUCTEM
- ¢) TexHoreHnHbIe BEIOPOCHI
- d) 3MeHeHue KaMMara B pe3ybTare AesSTeIbHOCTH YeI0BeKa
35. Kakoif w3 cieyrommx METOMOB HCIONB3YETCS Ui W3MEPEHUs 3arps3HEeHUs
BO3/1yXa?



- a) OnTHueckas YSMUCCUOHHAs CIIEKTPOCKONUS
- b) TepMmorpaBuUMETpUYECKUI aHATN3
- ¢) PentrenoBckas myopecrenuus
- d) Buckosumerpus
36. Uro Takoe «rinodagbHOE MOTETIICHUE)?
- a) YBenuueHue CpeTHer TeMnepaTypbl TOBEPXHOCTH 3EMITH
- b) I3MeHeHne XUMHUYECKOT0 COCTaBa OKEaHCKUX BOJI
- ¢) [losiBieHrEe HOBBIX BHJIOB PacTEHUMN
- d) [lepunoguueckne 0CaJKu B TPOIMUECKUX 30HAX
37. Kakoii wu3 mnepeducieHHBIX MPOIECCOB HambOIee BEpPOSITHO NpHUBEIET K
00pa30BaHUIO0 030HOBBIX JBIP?
- a) Beiopocer xmopdropyraepoaor (CFC)
- b) [1oBbIIeHUE YPOBHS YTICKUCIOTO ra3a
- ¢) YBenn4yeHne YpOBHS CEPHBIX COCTUHEHUN
- d) [TosiBneHNEe HOBBIX OMOJIOTUYECKIX BUJIOB
38.  Uto u3 cienyromero OTHOCUTCS K METOJaM OLEHKH BO3JCHCTBHUS TEXHOTECHHBIX
MPOIIECCOB HA OKPYKAIOIIYIO cpeay?
- a) Onenka Bo3/elicTBUA Ha okpyxaroiyto cpeny (OBOC)
- b) ['eonoruueckoe kapTrupoBaHUE
- ¢) Merteoponoruueckoe HaOIIOCHIE
- d) Conmonornyueckoe ucciea0BaHne
39. Kakoe 13 nepeqncIeHHBIX BEIIECTB SIBISETCS OCHOBHBIM KOMIIOHEHTOM KHUCIOTHBIX
JOXKIei?
- a) Cepa
- b) Azor
- ¢) Yruepon
- d) ®ochop
40. Yto U3 cneAyIOUIeTo ONpeiessieT MOHATHE «TEXHOTeHHAs Harpy3Ka»?
- a) Briusinne yenoBedeckoil AESITEIIBHOCTH HA OKPY>KAIOIIYIO CPEay
- b) [IpupoaHbie H3MEHEHHs KIuMaTa
Kpamkue memoouueckue ykasanus
Tecmosvie 3a0anus npedycmampugarom 6vloop 00HO20 eéapuanma omeema. Cmyoenm
VKazvleaem HA OMOENbHO 835MOM JuUcme Oymazu HoMep 80Npoca U psioOM C HUM 8apuarm(vi)
NPABUIbHO20(bIX) C e20 MmouKu 3peHus omeema(os). CmyoeHmy GvlCmagsaemcs KOIU4ecmao
bannoe 6 coomeemcmsuu ¢ KOIU4eCmeoM NPASUTILHLIX 0OMEEMOo8, NPU IMOM KaiCOblll NPAUTbHbLI
omeem oyenusaemcs 6 (.5 oanna. MaxcumanvHo 8o3modicroe yucio banog 3a mecm —20.
Ilxana oyenku
Bu10op onnoro npaBuiabsHoro orsera (0.5 6aa):
Bepno: 0.5 6amna
Ommoka: 0 6amioB
Hrorosas ounenka
MaxkcuManbHOe KomuuecTBo 6aos: 20
MunumanbHOe KoJnyecTBo 6aios: 0
banibl HauUMCIISIFOTCS 3@ KaXAbIH BOMPOC MO KPUTEPHSIM BBIIIIE.
OneHuBaHUeE:
18-20 6ammoB — OTIHYHO
15-17 6annoB — xopo1io
11-14 6an10B — yJOBIETBOPUTEIHHO
10 1 MeHee 6aTOB — HEYIOBJIETBOPUTEIHHO
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