MuHHCTEPCTBO HAYKH M BBICIICTO o0pa3oBaHUs Poccuiickoii Denepanuu
HAIIMOHAJIbHbIN NCCJIEJOBATEJIbCKUN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITyT «YMHBIE MaTCepHrajibl U TEXHOJOTUN»

YTBEPXIEHO:

Hupexrop MHCTHTYTA «Y MHBIE
MaTepHuabl U TEXHOJIOTUM
N.A. Kyp3una

OneHouHble MaTEpUaIbl O JUCITUILINHE
Be3onacHocTh KM3HEAEATEJIbHOCTH
I10 HAITPaBJICHUIO MTOATOTOBKU
27.03.05 UnHoBaTHKA
Hanpasnennocts (po¢uib) HOATOTOBKU:
Tomsk International Science Program, ¢ npogeccnonaabubiM Moayjiaem ModiekyasipHast

nn:xxeHepus / Molecular Engineering

dopma o0yueHus
OuHnas

Ksamudukarus
HNuxenep

l'ox npuema
2024

COI'NTACOBAHO:
PykoBoaurens OIl
N.A. Kyp3una

[Ipencenarens YMK
I'.A. Boponoga

Tomck — 2024



I.KOMHeTeHHI/IH U HMHIAUKATOPbBI HMX JAO0CTHKCHHUS, IpPoBepsieMbi€¢ JTaHHBIMHA
OCHOYHBIMHU MaTepHaJaMHu

Llenbt0 OCBOCHHS JUCIIUTUIMHBI SIBISIETCST (POPMHUPOBAHUE CIEAYIOMINX KOMIICTCHITHIA:

YK-6 — CmocobeH co3maBaTh W NOJACPKHUBAaTh B IOBCEIHEBHOM KH3HM M B
poeCCHOHATBFHOMN JEATEIBHOCTH OE30TacHbBIE YCIOBUS YKU3HEACATSILHOCTH TSI COXPaHEHUS
NPUPOIHOM Cpe/ibl, 0OecreueHs] yCTOMUYMBOIO pa3BUTHS OOIIECTBA, B TOM YHCIIE NIPU Yrpo3e U
BO3HHUKHOBEHUH YPE3BBIYANHBIX CUTYallMil 1 BOCHHBIX KOH(DINKTOB

PesynbraTamMu OCBOCHUS TUCHMILIMHBI SBJISIOTCS CIEAYIONINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETECHITNH:

POVK-6.1 — 3Haer oOCHOBHbIE TexHOC(EpHbIE ONAcCHOCTH, HX CBOWCTBA U
XapaKTePUCTHKH, XapaKTep BO3JCHCTBHS BPEIHBIX W OMACHBIX (DAaKTOPOB Ha 4YEIIOBEKa M
MIPUPOIHYIO CPEY, METO/IbI 3aIUThI OT HUX.

POVYK-6.2 — YMeer onieHuBaTh ypoBeHb 3((HEKTUBHOCTH U 0€30MaCHOCTU MPUMEHIEMBIX
TEXHUYECKHUX CPEJICTB M TEXHOJIOTHIA.

2. OneHoYHbIe MAaTEPHAJIbl TEKYLIEr0 KOHTPOJISI M KPUTEPUH OLEHMBAHUA

DneMEeHTHI TeKYIIEeTO KOHTPOJIS:
- KOHTpOJIbHas paboTa;

- IpakTH4ecKas padora;

- Ipe3eHTaIus.

2.1. KontpoasHas padora (POYK-6.1, POYK-6.2)
Konmponvnas paboma Nel

1. OnacHbIM NPOU3BOACTBEHHbIM (aKTOPpOoM Ha padoueM MecTe SIBJISIeTCH: Q)
HaJIMYue PacKaJIEHHBIX TeJI; 0) 3albUIEHHOCTb U 3ara30BaHHOCTb BO3AYIIHON CPEJibl; B) HATMYHE
3JIEKTPOMArHUTHBIX TMOJIEH; I') HaJIW4YMe HEOJAarompUATHBIX METEOPOJIOTMYECKUX YCIOBHH; 1)
BO3/ICIICTBHE 1IIyMa, YJIbTPa3ByKa U BUOpaIUH.

2. BpeaHbIM NpOM3BOACTBeHHBbIM (AKTOPOM Ha padoueM MecTe SIBJAsIeTCS: a)
NaBJIEHUE BBIIMIE aTMOCHEPHOro; 0) SIEKTPUUYECKUM TOK OINPENCICHHOW CHWIIBI, B) HaJIUYWE
pacKaJleHHbIX Tel; TI) HajJuuyue HeOJaronpusATHBIX METEOPOJIOTHYECKUX YCIOBUHM; 1)
BO3MO>KHOCTb MaJIEHUS C BBICOTHI.

3. K ¢u3nyeckoMy HeraTMBHOMY IPOM3BOJCTBEHHOMY (PAKTOPy OTHOCHTCS: a)
HEJONMYyCTUMBI  ypOBEHb yJIbTpa3Byka; O) MOHOTOHHOCTb TpyZa; B) BO3JEHCTBUE
MHUKPOOPTaHU3MOB;T") SMOLIMOHAJIbHAS MIEPErpy3Ka; /1) KaHIIEPOr€HHOE BEIIECTBO.

4. K 0H0JI0rH4eCKOMY HeraTUBHOMY NPOM3BOACTBEHHOMY (paKkTOpPy OTHOCHUTCH: a)
BpeHOE Il OpraHu3Ma 4eJOoBeKa BEIIeCTBO; 0) MOHOTOHHOCTh TpYyJa; B) HOHH3UpYOILEE
U3JIy4YCHHUE; T) HaJnIue 00JIE3HETBOPHBIX OAKTEPHIA.

5. K mncuxopu3nosoru4yeckoMy HEraTMBHOMY INPOU3BOJACTBEeHHOMY (GakTopy
OTHOCHUTCHI: 2a) BpEJHOE JUIsI OpraHM3Ma YeJOBeKa BemlecTBO; 0) MOHOTOHHOCTH TpY/a;B)
HE/I0CTaTOYHAas OCBEILIEHHOCTb; I') BO3AEHCTBUE MUKPOOPTaHU3MOB.

6. Yka:xxnte HauMeHee 3(p(peKTUBHYIO Mepy N0 CHU/KEHHI0 PUCKA B COOTBETCTBHMH C
uepapxueil Mep ynpasJieHHsl PUCKOM Ha pa0oueM MecTe: a) IIPOBEACHUE MHCTpPYKTaxa; 0)
Bbitaua CU3; B) MCKITIOUEHHE OMTACHOCTH; T') TPUMEHEHHE OE30MTaCHBIX METOAO0B PaOOTHI

7. YKakuTe BEpPHYI0 IOCJICJ0BATEJBHOCTH MEp YNPABJICHHA PHCKOM Ha padouem
MecTe 0T Haubojee >(PPekTUBHBIX Mep 10 HaumeHee 3IPdexTuBHbIX: a) CU3, 0)
TEXHUYECKHE MEPbl KOHTPOJIS (M30JIALUS, OrpakIeHHEe, BEHTHIIALMS, 3allUTHbIE YCTPOWUCTBA), B)
aJIMUHUCTPATUBHBIE Mephl (0Oe30macHble CHUCTEMBI PadOT, WHCTPYKTAXKH, KOHTPOJIb, 3HAKH
0e30IacHOCTH), I') 3aMEHa OIIACHOTO Ha MEHee OIAcHOe, 1) yCTPaHEHUEe UCTOYHHKA OIIAaCHOCTH



8. UTo M3 nmepeyrCcJIeHHOr0 He OTHOCHTCS K HHAUBHAYAJIbHBIM ()aKTOPaM, KOTOpPbIEe
MOIYT NOBJHUATH HA NOBeJdeHMe JIIO/leill? a) BO3HArpaKJAeHHEe U KOMIIeHcalus, 0) JUYHbIE
LEHHOCTH M YOEeXIeHHs, B) 3HaHHUS M HAaBBIKM, I') BO3pacT M OMBIT, 1) (U3NYECKOe U
SMOLIMOHAJIBHOE COCTOSIHUE, €) CTPECC U YCTaNIOCTh, JK) JINYHOE BOCIIPUATHE PUCKA

9. Ilpsimble 3aTpaThbl NPH BO3HUKHOBEHHM TNPOMCHIECTBHSI: a) KOMIICHCALUU
mocTpajnasmeMy, ©0) ymepO akThBaMm, 3aTpaThl Ha BOCCTAHOBJIEHWE, B) TIOTEPS CHIPHS,
MOBPEXJCHUE NPOAYKIUH, T) YBEIMUYCHHE CTPAaXOBBIX B3HOCOB, 1) MHOTEpS pEIyTaluH, €)
OTBETCTBEHHOCTH 3a KaU€CTBO BBIITYCKAEMO MPOTyKIIUU

10. ComocraBpTe CTPATErHMI0 IO YNPABJICHHI0O PHCKOM C COOTBETCTBYIOIIHMM
npuMepoM: a) VYKJIOHEHHE OT pucka, O0) CHIKEHHE pHCKa, B) IepeAada pHUCKa, T)
UTHOPUPOBAHUE pUCKA

1) cTpouTenbCcTBO B 30HE KaTacTpO(pUUECKOro 3aTOIMJICHUS, 2) 3alpeT CTPOUTENIbCTBA B
30HEe KaTacTpo(UYEeCKOro 3aToIJIeHHs, 3) CO3JaHHE 3alacoB MaTepUANIbHBIX PECYpCOB IS
JTUKBUAAIMN TIOCIICJICTBUN aBapuu, 4) yCTaHOBKA 3allOPHON apMaTyphl, 5) 3BaKyalus B CiIydae
noxapa, 6) crpaxoBaHue pabOTHHKA OT HECYACTHOTO CIydast

11. Ha xoro Bo3/1araercsi HemoCpeJACTBEHHAas1 OTBETCTBEHHOCTb M 00SI3AaHHOCTH 1O
olecrievyeHNI0 0e30MaCHBIX YCJIOBHIl M OXPaHbI TPyAa B OPraHM3alMM? a) Ha PYKOBOAUTEISA
opraHuzanuu, 0) Ha TJIABHOTO MH)KEHEPA, B) Ha 3aBEAYIOINIETO JIA0OpATOPHEH, T') HA CIIEIUATUCTa
10 OXpaHe Tpyaa

12. Yto MokeT MoJ0pPBATh [0BepHe K PYKOBOAMUTE/II0, KOTOPBIi 3asiBJIsEeT O CBOCH
NPHUBEPKEHHOCTH 0e30MacHOCTU? a) ucHpaBieHUE Ae()EeKTOB B KpaTdaliive BO3MOXKHBIE
CpokH, 0) BBIIEIEHHWE OCTATOYHBIX PECYpcoB it obecrieueHus Oe30macHO padOThI, B)
Oe3omacHoe TOBEJCHHME, JEMOHCTPHUPYEMOE pPYKOBOJHMTEIEM, TI) OTCYTCTBHE JIMYHOM
BOBJICUEHHOCTHU U Hey4yacTue B MepornpusaTusax no OT, 1) npoasmxkenue ctanaaptos mo OT

13. YcraHoBuTe COOTBETCTBHE: a) ONMACHBbIE NAeHCTBHUS, 0) OmacHble ycJaoBus: 1)
JKCIUTyaTaIusi o0opyaoBaHus 0e3 pa3penieHus, 0) HeBHUMaHUE K OKpYKaroliel 00CTaHOBKE, B)
CKOJIb3KMH TI0JI ') BBIMOJIHEHUE pabOoThl HE 0 UHCTPYKLIUHU

14. Kakoe 3HaueHMe MHAUBUAYANbHOTO PUCKa cumTaeTca npuemnembim? 1) 1072 2) 107 3)
107 4)10™

15. Ha3zoBuTe BUAbI HHCTPYKTAKel 10 OXpaHe Tpyaa:

a) TPOBOJMTCSA TMPH BBINOJHEHUHM PA30BBIX pPadOT, MPU JUKBUAALUU MOCIEICTBHIM
aBapHii, CTUXUHUHBIX Oe/ICTBUI U paboT, Ha KOTOpbIe 0(OPMIISIOTCS CHIEIIHAIbHBIE TOKYMEHTHI.

0) mpoBOAMTCS TPHU HaApyIIEHUU pPaOOTHHKAMU TpeOOBaHMN OXpaHbl TPyJa, KOTOpbIE
CO3/1aJIu peaibHYI0 YyTPO3y HACTYIJICHUS] HECYACTHOTO CiIydasi Ha IPOU3BO/ICTBE.

B) MPOBOJUTCS ISl BCEX MPUHUMAEMBIX Ha paboTy JIUII.

T') IPOBOJUTCS JIsI 3aKPETICHUS TIOJTYyYEHHBIX 3HAHUI U HAaBBIKOB.

J) TPOBOJUTCS HWHIUBUAYAIBHO C KaXIBIM PaOOTHUKOM C TNPAKTHUYECKUM I1OKA30M
0e30macHBIX TPUEMOB PAOOTHI.

2.2. KonrpoabHas padora Ne2 (POYK-6.1, POYK-6.2)

1. Yto takoe ITJIK? Jlns gero ycranaBnuaercs [1JIK?
2. Kakoe nelicTBHe OKa3bIBaeT DJEKTPHUUECKHI TOK Ha opranu3M uenoBeka? OT KakKux
(aKTOPOB 3aBUCHUT UCXOJI TOPAKCHHUS JICKTPHICCKAM TOKOM?
3. Uro Takoe onacHOCTH? [Ipu KaKMX yCTIOBUSX MPOUCXOIUT Pean3aIisl OMIaCHOCTU?
4. UTto Takoe KyJapTypa 0€301macHOCTH?
5. Konnentpanus ¢opmanbaeruna B Bo3ayxe paboueii 30Hbl paBHa 0,45
mr/v?. TIJIK pasna 0,5 mr/m®. Onenure ycnosus 6€30IaCHOCTH.

Kpumepuu oyenusanus.



OlLleHKa «3a4T€HO»  BBICTABISIETCA B Clydae, €CJIM CTYACHT BEpHO BbIMoJHUI 60%
3aJaHuH.

2.3. llpakTnuyeckue 3ausatus (POYK-6.2)
TemaTuka NpakTUYECKUX 3aHATHN:

Nnentudukaiuys onacHOCTEH cpeibl OOUTaHUs
NunuBuyanbHbIA PUCK

HopmupoBanre XUMUYECKHX BEIIECTB

[Topsinok BeIGOpa CH3

AHanu3 Npu4HH MPOUCHIECTBUI Ha paboueM MecTe
DKosornyeckue npoodIemMbl

[IepBas nomompb

[Hopsipok neiictuii B YC.

e R

Kpumepuu oyenueanus.
OrneHka «3a4TeHO»  BBICTAaBIISIETCS 3a MPAKTUYECKOE 3aJjaHhe B Cllydae, €Cld CTYJIEHT
BepHO BbINoJHUI 70% 3amanus.

2.4. lIpe3entanus (POYK-6.2)

Ilpumepnas memamuxa npezenmayuu «AHaIN3 ONACHOCTEI.

['mobGanpHbIE TPOOIIEMBI OKpYIKaAIOLIEH Cpebl

OnacHOCTb COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB AJIS 30POBBS UeIOBEKa

OmnacHOCTH CTyI€HUECKOT0 KaMITyca

OmnacHocTu OBITOBOM Cpefibl

[Ipupoansie onacHoct ToMckoi obnacTu

Amnanus npousomenmmx YC (Hanpumep, pazinus HepTH B Hopunbcke)

JIroGast npyrast TeMa, CBA3aHHAs C aHAJIM30M OMACHOCTEH IS YeJIOBEKa UIIH
OKpY’KaloIien cpeabl

[Ipe3enTanus npeacrasisercs rpymnmoi 4-5 yenosek. Bpems Ha nokian 7-10 MUHYT.

Kpurepun onenuBanus:

OneHka «3a4TE€HO» BBICTABIIAETCS, MPE3EHTALUS COJIEPKUT AKTYalbHOCTh MPOOIEMBI,
OlucaHue OOBEKTa HCCIICAOBAHUS, HJEHTH(UKALUS HCTOYHHKOB OIMACHOCTEH, CO3/1aBaeMBIX
OTIaCHOCTEM, BO3MOKHBIX MOCIEACTBHM, aHAIN3 MEPONIPUSATHUI 110 00ecrieueHNI0 0€30IaCHOCTH U
MIPEAIOKEHUS 110 YIYUYLICHUIO CUTYalUU; IIPEAOCTABIICHBI TIOJHBIE OTBETHI HA BOIIPOCHI.

3. OneHoOYHbIe MAaTEPHAJIbI HTOTOBOI0 KOHTPOJISI (IPOMEKYTOYHON ATTECTALUM) H
KpPUTEpUH OLCHUBAHUSA

3auet, nposepstomuii POYK-6.1 u POVYK-6.2, BbicTaBisieTcss Ha OCHOBE OaUIbHO-
pENTHHIOBOM cUCTEMBI. B cemecTpe 3a BBIIIOJHEHUE BCEX NPENYCMOTPEHHBIX 3aJaHUM CTYIEHT
MaKCUMaIbHO MOKeT moiayunuTh 100 Gamos. J[ns monmydeHus 3adeta HEOOXOAMMO HaOpaTh HE
MmeHee 60 OaoB.

AKTHBHOCTH banjbl
Jlexius 8
IIpakTuyeckue 3aHsITUS 42
IIpesenTanus 20




KonTposbHas paboTa 30
UTOI'O 100

4. OneHo4HbIe MaTepHuaJbl AJIsA IMPOBEPKHA O0CTAaTOYHbIX 3HAHUH

(chopMUPOBAHHOCTH KOMIIETEHIIHA)
TectoBbie Bonpocsl (POYK-6.1, POYK-6.2):

1. UTo u3 nepe4yncaeHHOr0 He OTHOCUTCSI K HHAMBUAYAJIbHBIM (paKTOpPaM, KOTOPbIe
MOIYT NOBJHUATH HA NOBeJdeHMe JIIO/eill? a) BO3HATDPAXKICHWE W KOMIIeHcanus, 0) JUYHbIE
IIEHHOCTH W YOCXKJCHHs, B) 3HAHMS M HaBBIKH, T') BO3pacT M OIBIT, 1) (usnyeckoe u
HMOIIMOHAIBHOE COCTOSIHUE, €) CTPECC U YCTAIOCTh, ) JTMYHOE BOCIIPUATHE PUCKA

2. Ilpsimble 3aTpaThbl NPH BO3HUKHOBEHHM TMPOMCIIECTBHA: a)_ KOMICHCAIIUU
nocrpajasiiemMy, ©0)_ymep0O axkTWBaM, 3aTpaThl Ha BOCCTAHOBICHHE, B) IOTEPS CBIPbA,
HOBPEX/IEHWE TMPOAYKIUM, T) YBEIUYEHHE CTPAXOBBIX B3HOCOB, M) IMOTEps pPEMyTaluu, €)
OTBETCTBEHHOCTH 32 KQUE€CTBO BBIITYCKAEMOH MPOTYKIIHN

3. Ykaxute HanuMeHee 3(P(PeKTUBHYIO MepPYy 0 CHUKEHUI0 PUCKA B COOTBETCTBUM C
uepapxueil Mep ynpasJieHHsl PUCKOM Ha pa0ouyeM MecTe: a) MPOBEACHUE MHCTPYKTaxa; 0)
Bbl1aya CU3; B) HCKITIOUEHUE OMACHOCTH; T) TPUMEHEHHE O€30MaCHBIX METOIOB paOOTHI

Nudopmanus o paspadoTunkax

Anumenko FOmust BnangumupoBHa, K.T.H., JoueHT WMHCTUTYT «YMHBIE Marepuaibl U
TexHoaorum» TI'Y
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