MuHucTepCTBO HAYKH H Bhicmiero o0pazosanus Poccniickoili @egepaunu
DeaepasbHoe rocyaapcTreeHHoe 0101keTHOe 00pa3oBaTeIbHOE YUpeKIeHHe
BbICIIEro obpa3soBaHus
«Kabapanno-bankapekuii rocyaapcerBeHHbIH YHHBEPCHTET
um. X.M. BepGexosa»

HnaCTUTYT XMMUK B OHONOrHH
Kadezpa opranudeckoii XHUMUH U BEICOKOMOJIEKYJIPHBIX COESAMHEHHH

-

e

" COIJIACOBAHO
/Pyxonmﬂmnb obpasosatenbHOi
(12 <[ L TporpaMMEl

\\‘ \ nsng#Ag7 P.U. Baxesa

\ : .ﬁ?f 2023 r.

PABOYAS MPOT'PAMMA JUCIIAILJIUHBI
DT/1.02 «Texnorennbie CHCTEMBI H KOJIOTHYECKHI pHCK»

Hanpasnenue noaroToBKu

18.04.01 — XumMu4YecKas TeXHOJIOIHs
I:KD.II. H HAHUMEHOBAHME 'HB.ITPEBI[EI!H! nnnmmmm)

[Tpoduns noaroToBKH
XHMHYeCKAas TEXHOJIOIHA JIEKAPCTBEHHBIX CPEACTB

(nauMenoranue TPOGHIA NOATOTOBKH)

Ksanuduxaims (creneHs) BbITYCKHHKA
MarucTp

®opma obyueHus
O4YHan

Hampumk 2023 1.



PaGouast mporpamMma nuCHUIIIUHBI « T€XHOTEHHBIE CUCTEMBI U SKOJIOTUYECKUIMA
puck» / cocraButens baxxera P.U. - Hanpuuk: KbI'Y, 2023 1. 22 c.

PaGouass mporpamma IUCHMIUIMHBI TpEAHA3HA4YEHA JJIi MAaruCcTPOB OYHOM
dbopmbel  00yueHuss 1o HampapieHuo noarotoBku 18.04.01 — Xwumuueckas
TexHoyiorus (XuMudeckasi TEXHOJIOTHUS JIEKAPCTBEHHBIX CPEACTB), 2 TOJ 00yUeHuUs,
3 cemecTp.

PaGouas  mporpamma  coctaBieHa ¢ yuerom  DenepaibHOro
rocyJapCTBEHHOTO 00pa30BaTEeNBLHOTO CTaHAApTa BBICIIETO OOpa30BaHUS TIO
HarnpaBiieHnio moaroroBku 18.04.01. Xumuueckas TexHoiorus (XumMuueckas
TEXHOJIOTHUS JIEKAPCTBEHHBIX CPEACTB), YTBEPKACHHOTO MpUKa3zoM MHUHHUCTEPCTBA

oOpazoBanus u Hayku Poccuiickoit deneparuu 7 aBrycta 2020 roma, Ne 910.



Conep:xanue

Lenp u 3a7a4i OCBOEHUS JUCUUIIIIUHBI

Mecto nqucuumiunsl (Moayiis) B ctpykrype OIIOIT BO

TpeOGoBaHus K pe3yJibTaTaM OCBOEHUS AUCIUIUIMHBI (MOJTYJIS)
ConeprxaHue U CTPYKTypa AUCIUIUIMHBI (MOJTYJIST)

OneHouHblE CpEACTBAa IS TEKYHIEro W PYOEKHOTO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUYHOM aTTECTALUU

Meroanueckre MaTepHalibl, ONMPEAEIIIONINE NPOLEAYPHl OLEHUBAHUS
3HAHUMW, YMEHU, HABBIKOB U (MJIN) OTbITA JEATEIIbHOCTH
VY4ebHo-MeToAnuecKoe 00ecrneueHne JUCUUIUTMHBL (MOIYJIs)
MarepuaibHO-TEXHUYECKOE 00ecriedeHrEe TUCHUIIITUHBI (MOIYJIs)
Jluct n3MeHeHui (JIOMOJHEHU) B paboueld mporpaMMe JUCIUILUIMHBI

(Moyis1)



1. HEJIN U 3AJAYN OCBOEHUSA JUCIHHUIIJIMHBI

1.1. leau 1 3a7a4u TUCHHUILIHHBI

Jucnumuinaa otHocuTcs K ukiny OT/1.02 (dhakynbTaTUBHBIC TUCITUTLIINHBI).
[Ipenna3znaueHa it CTyA€HTOB HanpaBiaeHus moarotoku 18.04.01 - Xumuueckas
TEXHOJIOTUSI.

Llenp Kypca — BOOPY>KUTb Oy IyHIMX CIEIUATUCTOB TEXHUYECKUMU 3HAHUSAMHU
U MPAKTUUYECKUMH HaBBIKAMU B 00JIACTH OLICHKU SKOJIOTMYECKOTO PUCKA, a TaKKe
ONpEeIeIICHUE MYTEN U CPEJCTB CHIXKEHUS SKOJIOTHUYECKOTO PUCKA JI0 TPUEMIIEMOTO
ypoBHs. OCHOBHasi 1e€db — JaTh MAaruCTPaHTy IIPEJCTABICHUE O BEJIUYMHE
AHTPOIIOTEHHOI0 BO3JCHUCTBUSI HA OKPYXKAIOWIYK) CpElly U €ro IMOCIEICTBHUSIX,
O03HAKOMUTH C NPUHUUIIAMH KOJIMYECTBEHHOM OLIEHKH BO3MOXHBIX HETaTHBHBIX
MOCJIEICTBUA TEXHOTEHHBIX CHCTEM KaK OT CHCTEMATUYECKUX BO3IACHCTBUMN
TEXHOT€HHBIX CHUCTEM Ha TNPUPOJy U YEJOBEKAa, TaK U CBA3AHHBIX C
AKCTPEMaIbHBIMU aBAPUUHBIMHU CUTYAITUSIMH.

N3ydenune NaHHOrO Kypca MO3BOJUT OyAylIMM CHEHHUAINCTaM OLIEHUBATH
KOMILUIEKC BO3JCHCTBHII Ha YEJOBEKA M OKPYKAIOUIYI0 Cpelay, MEphl MO
NpeAOTBpallleHUI0  yiiepOa, TMPOTHO3UPOBATH IOCIAEJACTBUS  aBapUUHBIX U
YpE3BbIYANHBIX CUTYALUH.

OCHOBHBIMM 3aJJa4aMH U3y4YECHUS JUCHUIUINHBI SABJISIOTCS:

ChopmupoBaTh y MarucTpaHTOB HABBIKM M YMEHHUS [0 CIEAYIOIIUM
HaIIPaBJICHUSM JEATEIbHOCTHU:

® XapaKTEPHUCTUKA TEXHOTEHHBIX CUCTEM, UX B3AUMOJCICTBHUS C OKPYKaroLen
Cpenou;

® OIIEHKA DKOJIOTUYECKOTO PUCKA;

® XapaKTEPHUCTHKA TEXHUUYECKUX aBapuil U KatacTpod;

® O03HAaKOMJICHHME C MEpaMU O JUKBUIALIUU NTOCIEACTBUNA TEXHUUECKUX aBapUid

U KatacTpod.



2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

JucuuminHa « TeXHOreHHbIE CUCTEMbl M 3KOJIOTMYECKHI PUCK) SIBISIETCS
KOMITOHEHTOM BapuaTuBHOM yactu nukia — ®T/.B u 6a3upyercs Ha pe3yibrarax
W3yYeHUs] AUCUUIUIMH broka 1, B TOM 4Yucle XUMHUYECKUX JUCIHUILUIMH,
IPOMBIIIICHHAS (hapMaIrieBTUYECKass TEXHOJIOTHS, alTeYHAasi TEXHOJIOTHUS JICKapPCTB,
dhapMakoJIoTusi, TEXHOJOTHS JIeYEOHO-KOCMETUYECKUX CPEJICTB, KOHTPOJIb KaueCTBa
JIEKApPCTBEHHBIX CPEJICTB.

3.TPEBOBAHUA K YPOBHIO OCBOEHUSA JUCHUIIVIMHBI
MOAYJIA)

[Ipomecc u3yueHus MUCHUIIINHBI HAMpaBieH Ha (OPMHUPOBAHUE DIEMEHTOB
caenyromux komrereHuut B coorserctBuu ¢ ®I'OC BO u OOIT BO no nanHomy
HaIPaBJICHUIO MOATOTOBKH (CHENUATIBHOCTH):

OIIK-4 - CnocobeH HaxOoAWTh ONTHUMAIbHBIC PEIICHUS TPU CO3JAHUH
MPOAYKIIMU C YYETOM TpeOOBaHUM KauecTBa, HAJEKHOCTU U CTOMMOCTH, a TaK¥Ke
CPOKOB WCTIOJNHEHHUs, O€30MacHOCTH JKH3HEACATEIHPHOCTH W OJKOJOTHYECKOU
YUCTOTBI

OIIK-4.3 - CnocobeH HaxoIWTh ONTHUMAJIbHBIE PEUIEHUS IMPU CO3JAHHUU

MPOAYKIINU

3.3. Pe3yabTathl 00pazoBaHus, GOPMUPYEMOro JAHHOM IMCUMIINHOM

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0YYaIOUIUICs T0JIKEH

3HATh:

— OCHOBHBIE II€JIH, TPUHLUITBI SKOJIOTHUECKON 0€30MacHOCTH;

— MOHATHUS O CUCTEMHOM IOAX0/I€ K UCCIIEJOBAHUIO OKPY KaIOLIEH cpeibl KakK
CUCTEMBI;

— POJIb TEXHOTE€HHBIX CUCTEM KaK HICTOYHUKOB KPAaTKOBPEMEHHBIX aBaPUITHBIX
U JTOJITOBPEMEHHBIX CUCTEMAaTUYECKUX BO3/CHCTBUI Ha YEJIOBEKA U OKPYKAIOLILYIO
cpeny;

— MOAXOMbI IO BBIABICHUIO IPUOPUTETOB B pealM3alMM MEPOIPUITHH,
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HaIIPaBJICHHBIX HA CHHYKEHUE IKOJIOTUYECKOTO PUCKA.

— OCHOBHBIE BUIbI Bo3AencTBUM Ha OC,

— OCHOBBI 3aKOHO/IaTEJIbCTBA B 00JIACTH MPOMBIIIJIEHHON SKOJIOTHH,

yMeTh:

— MPOBOJUTH KOHTPOJIb NTAPAMETPOB U YPOBHS HETaTUBHBIX BO3JEUCTBUIN Ha
UX COOTBETCTBHUE HOPMATHUBHBIM TPEOOBAHUSIM;

— MIPOTHO3UPOBATh PA3BUTHE U OIICHKY aBapUITHBIX CUTYaIIHl;

— OIICHMBAaTh PHUCK 3J0pPOBBI0 4YEJIOBEKA M OKpYXalollel cpeae oOT
NPUMEHSIEMBIX TEXHOJOTUM W TEXHOJOTUYECKOTO OOOpYIOBaHUS, BBISBISTH
AKOJIOTMYECKUE MPOOJIEMbI U MPUHUMATDH SKOJIOTMYECKHU TPAMOTHBIE PEIICHMUS,

— paboTaTh ¢ HH(pOpPMAIIUEH B TI100aTHHBIX KOMITBIOTEPHBIX CETSIX

Baanern:

- METOJaMU  KAa4eCTBEHHOTO U  KOJMYECTBEHHOTO  OIICHUBAHUS
HKOJIOTUYECKOTO PUCKA.

— OCHOBHBIMH METOJaMH, CIOCOOAaMHU U CpEACTBAMHU IMOJy4YECHUS,
XpaHeHusl, nepepadboTKu HHPOpMaLUU

— MeToaMu 0€30MacHOTO OOpaIlleHUs] ¢ XUMUUYECKUMU MaTepuaiaMu ¢
y4eTOM UX (PU3NUECKUX U XUMHUYECKUX CBONCTB, CIIOCOOHOCTHIO TPOBOIUTH OLIEHKY
BO3MOJKHBIX PUCKOB,

- HaBBIKAMU BBISIBJICHUSI PUCKA 3J0POBbIO0 YEJIOBEKA M OKpYKarouien
cpene OT TMPUMEHSEMBIX TEXHOJOTHMMA UM TEXHOJOTHYECKOro OO0OpyIoBaHUS,
BBISIBJICHUSI DKOJOTUYECKUX TMPOOJEM M MPUHATHS DSKOJOTHMYECKU T'PAMOTHBIX

pELIEHNUH.



4. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)

Taoauua 1. Coaep:xxanne 1M CHUTIAHBI (MOAYJIs1)

NeNe | Temsl pasgennl/ | ConepaxaHue pasaesibl/TeMbl DopMbl

TeMblI TeKyl1ero
KOHTPOJIs

1. IIpobsema [Ipobrema OGe30macHOTO pa3BUTHS  OOIIECTBA,
0e301acHOro OKpyXkaromiasi cpena kak cucrema. Ocobennoctu | K, T
pa3BuTHs 001IecTBAa | niepexoaa Poccuu K yCTOWYMBOMY Pa3BUTHIO

2. IIpupoansie U | AHTpOIIOTeHHOE BoO3xelcTBUE Ha okpyxkarourywo | K, T
AHTPOIOTeHHbIE cpeny AHTpPONOIE€HHOE 3arps3HEHue aTMOCQEpBI.
BO3/1elicTBUSA Ha | AHTPONIOT'€HHOE 3arpsi3HEHHE TUAPOCchephl U OYB.
YyeJ0BeKa U | XapakTepuCcTHUKa OMACHOCTEH B TeXHOC(hepe
OKPYKaIOIYI0
cpeny.

3. OcHoBHBIE Mounutopunr  kak  cuctema  KoHTposia M | K, T
HAINIPaBJICHUS U | HaOJIIOIEHNUS 32 COCTOSIHUEM OKPYXKaroIleil cpeibl.
MeToabl 00pbOBI ¢ | OCHOBHBIE 3a/la4l MOHUTOpUHIa. PazHOBUIHOCTH
3arpsi3HeHHEM U YPOBHH CHCTEM MOHHUTOPHHIA. DKOJOTHYECKHUU
OKpY KaIoLIeH MOHHUTOPHUHT: JOKaJMbHBIH  (OMOJOTUYECKHIA,
cpenbl CaHUTAPHO-TUTHCHUYECKHU), pETHOHAIbHBIN

(reocucTeMHBIH, IIPUPOIHO-XO35HCTBEHHBIN),
rI00aTbHBINA (OMOChEpHBINA, (HOHOBBIN).

4. I'no6anbHbIE Kimmarnueckue  m3menenus,  «napHukoBbiil | K, T
IKOJIOTHYECKHe 3¢ddeKxT», pazpylleHHe O030HOBOTO CJOs, CMOI —
npoodaemMsbl AaHTPOIIOTEHHBIE U €CTECTBEHHbIE  (DAaKTOPHI

BO3JCICTBYSI HA OKPYXKAIOUIYIO Cpeny.

5. AHTpONOreHHoe [Ipuunsebl  «uBeTeHus’»  BoAbl,  3aconeHus, | K, T
3arpsi3HeHHe 3a007auuBaHusl U OMYCTHIHMBAHHUSA  II0YB.
rugpocgepsbl U | OCHOBHBIE 3arpsi3HUTENM [OYBBI: TECTULUMBI,
N0YB. MUHEpaJlbHble yA00OpeHMs, OTXOJAbl U COpOCHI

MIPOU3BOJICTBA, Ta30-IbIMHBIE BHIOPOCHL, HEPTH U
He(PTENPOIYKTHI.
6. MecTo xumuuyecko | Mecto XUMUYECKUX MNpou3BOACTB B KoHueniuu | K, T

HAYKH B
KOHLeNUMHU
YCTOMYHBOIO
pa3sBUTHA

YCTOMUYMBOrO pa3BUTHA. XUMHUYECKH ONACHBIE U
XUMHUKO-TEXHOJIOTHYECKHE 00BEKTHI Ha
OpeANpUIATUSAX ~ XMUMHYECKOTO  MPOM3BOCTBA.
Crenuduueckue 0COOEHHOCTHU XUMHUKO-
TEXHOJIOTHYECKUX OOBEKTOB, BIUSIOIIUX Ha
YPOBEHb ONAaCHOCTH TaKUX 00BEKTOB.
«XuMHYeckass  ONAacHOCTh»  Kak OJHAa U3
Pa3HOBHUIHOCTEM  TEXHOTCHHBIX  ONACHOCTEM.
«lTorenumanbHO OnacHbIe MIPOLIECCH»
XUMUYECKUX TEXHOJIOTUH, OCHOBHBIC IIPUYMHBI
BO3HMKHOBEHHUS aBapUMHBIX CUTYALMH I 3TUX
npoueccoB. THIBI XMMHYECKUX aBapuil, HX
KJIaccudukanus. AHaIU3 NPUYUH BOZHUKHOBEHUS
aBapuil. OlleHKa BO3MOXXHBIX  IOCJEICTBUN
aBapuif. MeToqpl obecrieueHsT «IIPOMBIIIIICHHON
0€30MMacCHOCTH.




7. XumMu4ecku XUMUYECKHU OnacHble U XUuMuKo-TexHonorunueckue | K, T
onacHble 1 XUMHKO- | OOBEKTHI.

TEeXHOJIOTHYEeCKHeE
00BbEKThI.

8. Koncruryuus [IpaBoBbie OCHOBBI oOecrneueHus sKonorudeckoit | K, T
Poccun. 0€30I1aCHOCTH. Koncturtynus Poccun.
3akoHogaTe/IbHbIe | DKOJIOTHYECKOE 3aKOHOJATEIILCTBO:

" NMPaBoOBbI€ | 3aKOHO/IATEJIbHBIE U HOPMATHUBHBIE JIOKYMEHTHI.

JOKYMEHTBI 3aKkoHO/AATENIbHbIE OpPraHbl OXpaHbl OKPY>KaroIiei
Cpelbl. MeTonpr YIIpaBJICHUS
MIPUPOAOTIOJIH30BAHUEM.

CTpykTypa IMCHUIIMHBI (MOAYJIs1)

Ta6auya 2. O01ast TPYA0EMKOCTH JUCHMILIMHBI COCTABJIsIET 3 3aUeTHbIE
equnuubl (108 yacos)

Buyx pabotsl 3 cemecTp Bcero

O01ast TPYA10€eMKOCTh 108 108

KonTakTHasi padora: 34 34

Jlexumu (JI) 17 17

[Tpaktnueckue 3anstus (I13) 17 17

Jlabopartopusie pabotsl (JIP)

CamocrosiTesibHas padora: 65 65

Pacuerno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

Occe (D)

KonTponbHas padota (K) 9 9

CaMOCTOSTEIIBHOS HN3YyUYCHHC pa3JiCIOB

CaMoIoAroTOBKa

KypcoBas patdora (KP)

Kypcosoii npoekT (KII)

INoaroroBka " NMPOXO0XKIAeHHE NMPOMEKYTOYHOM
aTTecTanuu

Bup HpOMe)KyTO‘lHOﬁ aTrreCranmumn 3a4CT 3a4CT

Taobnuua 3. /lekyuonnwie 3anamus

NoNe Tema

[Mpenmer, nenw, 3aa4n U CTPyKTypa Kypca. be3onacHOCTh WM 3aluTa 4elioBeKa 1
oKpykawmiet cpeapl. OOecrieyeHHE YCTOMYMBOrO pa3BUTHS LMUBWIM3ALUU —
Ba)XHEHUIIIast Mpo0OeMa COBPEMEHHOCTH.

2. AHTpPOIIOT€HHOE BO3JICHICTBHE Ha OKPY’KaIOIIYIO cpeny. Pazsurue
IPOM3BOJIUTENBHBIX CHJI U POCT HAPOJOHACENCHHs] — BayKHEHIINEe aHTPOIOTrEeHHbIE
(dakTOpsl MPEANPHATHS, SJICKTPOCTAHIMM, TPAHCIOPT, CEIbCKOE XO3SHCTBO.
[TpropuTeTHBIE 3arps3HAIOLINE BELIECTBA OKPYIKAIOLIEH Cpebl.

3. I'mob6anpHbIE 3K0I0THYECKHE TPOOIeMBbl. KilnMaTnyeckue n3MeHEeHNsl, «ITapHUKOBBIN
3¢ ¢dexT», pa3pylieHHe 030HOBOIO CJIOS, CMOI — aHTPOINOI€HHbIE U €CTECTBEHHBIE
(axTOpBI BO3/ICHCTBUS HA OKPY>KAIOIIYIO CPEY.

4. AHTpomnorenHoe 3arpsisHeHue ruapocdeps! U mous. [IpHUuHBI «LIBETEHHSD» BOJBI,
3acoyieHus], 3a00JlaYMBaHUs W OMYCTHIHUBAHHS TOYB. OCHOBHBIC 3arps3HHUTEIH
HOYBBI: MECTULUABI, MUHEpaIbHbIE YA00pEHMS, OTXOAbI M cOPOCHI MPOU3BOJCTBA,
ra30-AbIMHBIE BBIOPOCHI, HEPTh U HEPTETPOAYKTHI




MOHHTOPHHT KaK CHCTeMa KOHTPOJS M HAOIIOJCHUS 332 COCTOSTHUEM OKpY KaroIlien
cpeabl. OCHOBHBIE 3aJaud MOHUTOPHMHra. Pa3HOBUJHOCTH W YpPOBHU CHCTEM
MOHHTOPHUHTA. OJKOJOTHYECKHA MOHUTOPHUHI: JIOKAJIBbHBINH  (OMOIIOTHYECKUH,
CaHUTAPHO-TUTUCHUYECKUI), peruoHaIbHbBIN (reocucTeMHBIH, MPUPOIHO-
X03SIUCTBEHHBIN ), M100aNbHBIH (0rochepHbId, HOHOBBIH).

MecTo XUMHUYECKUX MTPOU3BOJICTB B KOHIICTIIIUK YCTOMYHUBOTO pa3BUTHs. XUMUYECKU
OMNACHBIE U XUMHUKO-TEXHOJIOTHUECKHE OOBLEKTHI Ha OpCAnpuUATUAX XUMHUYCCKOI'O
npou3BoAcTBa. CrienupudecKkue 0COOEHHOCTH XUMUKO-TEXHOJIOTHYECKUX 00BEKTOB,
BIUSIONINX HA YPOBCHH OMMACHOCTH TaKUX OOBEKTOB. « XMMHUYECKAsl OMACHOCTH)» KaK
0JIHA U3 Pa3HOBHUJIHOCTEH TEXHOTEHHBIX OMACHOCTE.

((HOTGHI_II/IEUIBHO OITIACHBIC Hpoueccm» XUMHUYCCKUX TeXHOHOFI/IfI, OCHOBHBIC HpI/I‘-II/IHBI
BO3HUKHOBEHHUS ABAPUHHBIX CHUTYallMd IS 3THUX IMPOILECCOB. THIBI XUMHUYESCKHX
aBapuii, ux Ki1accupukanus. AHaTU3 NPUYMH BO3HUKHOBEHHUs aBapuil. OueHka
BO3MOXKHBIX TIOCJICJACTBHIA aBapuil. MeToabl 00€CIeUeHUsT «IPOMBIIIICHHON
0€30MMacCHOCTHY.

[Tonstue ycroitunsoro pazputusi OcoGeHHocTH mepexona Poccun k ycroitunBomy
Pa3BUTHIO.

[Tpupoaa n xapakTepUCTHKa OMAaCHOCTEH B TexHOCc(epe. DBOMIONMS OT KOHLENIUU
0€30MaCHOCTH «HYJIEBOI'O» PHCKA K KOHIENIMU «IIPUEMIIEMOro» pucka. [IpudnHbI
yCUJICHHUs TEXHOT€HHOU omacHocTH. IIpumeps! kiaccuukanuyl U cUCTeMaTH3aluu
omacHocTel. MnenTudukanus 1 MeToap! 0OHAPY)KEHHUS ONTACHOCTH. XapaKTePHCTHUKA
METOJIOB aHaJIn3a OnacHOCTU. TexHUUYecKue MpueMbl HACHTU(UKAIMHI OMTACHOCTH

10.

[Tpuntumner obecrieueHus: 6€30MaCHOCTH YeIOBEKa U OKpY Karomieil cpenbl. OCHOBBI
Teopuu onacHocTeil. COOTHOIIEHHE OHATUN «ONMACHOCTBY, «YSI3BUMOCTb» U «PUCK).
MeTtonueckas OLIEHKa PUCKa.

11.

XapakTepruCcTUKA PUCKA 110 CTENIEHN 3HAYMMOCTH JIJISl YEJIOBEKA: UHAMBUAYAJIBHBIN U
COLMANIbHBIA pHUCK. TE€XHHUYECKH PHUCK KaK MOKa3aTedb HANEKHOCTH 3JIEMEHTOB
TexHoc(hephl. XapakTEepUCTUKAa PHUCKOB IO COOTHOIIEHUIO OOBEKTOB pHUCKA U
HEeKeJIaTeJILHBIX ITOCIIeCTBUH.

12.

[TokazaTenu Oe30mMacHOCTH YEJIOBEKAa M OKpY’Karolied cpeabl. XapaKTepUCTUKU
0e30TKa3HOM paboThl 00BEKTA, YIIIEpObI MPSIMOM U KOCBEHHBIN. PHCK Kak mokasaresnb
6e3onmacHocT. HeonpeeneHHOCTh B OIICHKAX PUCKA.

13.

Ounenka pucka. Muagekcel pucka. Yactora cMEpTEIbHBIX HECUACTHBIX CIIy4aes,
WHJEKC  WHIUBUIyaJIbHOM  OMAacCHOCTH, HWHAEKC  YyAEIbHOM  CMEPTHOCTH.
NHnuBuyanbHbI PUCK, OILIEHKA M OMNPENEICHHUE HEKOTOPhIX €ro 3Ha4YeHUM.
KosnexktuBHbIN puck. CIOCOOBI MPEACTABICHUS PUCKA.

14.

[IpaBoBbIe OCHOBBI OOecmeueHusi HKoJIoThYeckoil OezomacHocTu. KoHcTUTYIMS
Poccun. Dxonornueckoe 3akOHOJATENIBCTBO: 3aKOHOJAATEIbHBIE M HOPMATHUBHBIE
JOKYMEHTBI. 3aKOHOAATEJIbHbIE OpraHbl OXpPaHbl OKpY’KawoIllel cpeapl. Meroasl
YIIPABJICHUS IIPUPOAOIIOIb30BAHUEM

15.

DKOIOTHYECKUI MCHCI>KMCHT. DKkonoruyeckas CTaHAapTU3alug U IaCIiopTru3alus.

16.

DKoJjoruyeckasi 3KCIEepTU3a U OLIEHKAa BO3JIEHCTBUS Ha OKPYKAIOLIYIO Cpendy.
DKOJOTUYECKUI MEHEIDKMEHT, ayauT U cepTudukarus. JIuneH3npoBanue u JMMHUTHI
Ha MPUPOJOTNOIb30BaHKHE. DKOJOTHYECKOE CTPAXOBAHHUE.




Taobnuuya 4. lIpakmuueckue 3anamus (cemuHapcKue 3aHAmMuU)

NoNe

Tema

[IpyunHBI  «IKOJIOTHMYECKOTO Kpu3uca». UYeloBeK KaK WCTOYHHUK HETATUBHOTO
BO3JICHCTBUS HAa OKpYyXaromlyro cpeny. Baxkneime $hakTopsl BO3AeCTBHS YeslOBEKa
Ha OKPY>KAIOILYI0 Cpeay

3arpsi3HEeHUE OKpYy’)Kalolled Ccpenbl, HUCTOUYHUKH 3arpsizHeHus. «lIpuopurteTHbIE)
3arpsI3HAIOLINE BEIIECTBA OKPYKAIOIIEH CpeJibl

AHTpOIIOTEHHOE 3arps3HeHHe aTMochephl, «HMapHUKOBBIH 3 dekT», MaciTalbl
rJ100aJpHOTO MOTEIUIeHUs. BinusHue Ha rio0anbHbBI KIMMAT psia aHTPOIIOI€HHBIX
dakTopoB. «KuCHOTHBIE AOXKIW» W TMPUMEPHl UX HETaTUBHOTO BO3JICHCTBUS Ha
IIPUPOJIHBIE SKOCUCTEMBI.

I[Ba TUIIA «CMOT'a», UX CXOACTBA U pa3JINvHsL. «0O30HOBBIE ABIPBD», UX MIPOUCXOKICHUC
AHTPOIIOT€HHOC U €CTCCTBCHHOC

[IpecHoBoaHbBIE cUCTEMBI. VICTOUHMKHU WX 3arpsi3HEHUS U (aKTOPbl aHTPOMOTEHHOTO
3BTpOoUpPOBaHUS BOAOEMOB. Mopckue sKocucTembl. «llBereHue» BoOaBI W €ro
OCHOBHBIE IPUYHHBL.

3arp$13HeHI/Ie IIOYB 1 UX OCHOBHBLIC 3arpsA3HUTCIIN. 3aCOJ'IeHI/Ie, 3360H3‘II/IBaHI/Ie,
OIIYCTBIHMBAHHMC ITIOYB.

MOHUTOPUHT Kak cucTeMa HaOIOJEHUS M KOHTPOJIS 32 COCTOSHUEM OKpY Karoliei
cpeabl. Pa3HOBUAHOCTH CHCTEM MOHUTOPUHTA.

19. YPpOBHH CHCTEMBI MOHUTOPHHTA. DKOJIOTMYECKUA MOHUTOPHUHT, TPU CTYIICHH
(TeppUTOpHATILHBIC) €r0 HAOJII0 ICHHUS

[ToHsaTHs «XUMUYecKas 0€30IIaCHOCTEY U «XHMHUYECKas OIMaCHOCTDY. CHCI_[I/I(bI/I‘ICCKI/IC
OCOOCHHOCTH «XHUMHUYECKOH OIACHOCTH. OHpCI[eJIeHI/IC CXHUMHUYCCKH OITaCHBbIX
00BEKTOB» U «XHMHUKO-TEXHOJOTHYECKUX OOBEKTOBY. CHGHI/I(bI/ILIeCKI/IC 0COOEHHOCTH
«XMMHUKO-TEXHOJOTHUYECKUX OOBEKTOBY.

Ol'[peI[eJ'ICHI/Ie (MOTCHIHAJIBHO OITaCHBIX IIPOLIECCOB» XUMHYECKOM TEXHOJIOTHH.
OcHoBHBIE MNPpUYIUHBI BO3HUKHOBCHUA aBaprIHOfI CUTyalluu Jis1 3TUX IMPOLECCOB.
TexHoreHHbIE aBapun  Ha 00BEKTaxX C XHUMHYECKHUMH TCXHOJIOIusIMH, HX
KJIaCCI/I(l)I/IKaI.[I/ISI 1 BO3MOXKHBIC ITOCJICACTBHUA

10.

Mertoabl obecrnieueHHs «IPOMBIIIICHHON ©0e30macHOCTHY». DBOJIOLUS KOHLEMIUH
0€30MacHOCTH OT «HYJIEBOTO PUCKa» K «IPUEMIIEMOMY PUCKY». [IpHunHBI ycuaeHus
TEXHOTEHHOH omacHOcTH. Kiaccudukanms w  cucreMartusalys ONAcHOCTEH.
VnenTudukanysi 1 MeToabl 0OHAPYKESHHUS OTTACHOCTH.

11.

XapakTepucTuka  METOJOB  aHaJIM3a  ONACHOCTH.  TE€XHUYECKHE  IPUEMBI
uneHTuuKanuu onacHocTu. COOTHECEHWE TMOHATHM «OTMACHOCTHY», «YSI3BUMOCTBHY,
«PUCKY.

12.

Cxembl KOJIMYECTBEHHOW OLIEHKH pucka. Kiaccupukanus «pucka» MO CTENEeHU
3HAYMMOCTH IS YeJIOBEKa, ICTOUHUKH U (pakTopsl pucka. Kinaccudukarus «puckay mo
COOTHOILLIEHUI0 OOBEKTOB pUCKA M HEXKeJaTeJNbHBIX mocieacTBuid. OneHka pucka
TEXHOJIOTHI U YIIPaBICHUE PUCKOM.

13.

[Tokazarenu 6e30macHOCTH (OTKa3bl OT 0€30MACHOCTH, YIIEPObI IPSIMOM U KOCBEHHBIN ).
Onenka ymiep6a B 3aBUCUMOCTH OT (PaKTOpa BPEeMEHHU.

14.

Puck» xak mnokazarenb O€30MacHOCTH, HCTOYHUKHU HEOINPEAENEHHOCTH B €ro
KOJMYECTBEHHOM aHanu3e. KonuyecTBeHHas OLIEHKa pHCKAa Ha  MpUMEpe
MHAMBUAYAIBHOTO PUCKA OT aBTOKATacTpod.

15.

DKOJIOTUYECKOE IIPABO, EI'0 OCHOBHBIE HCTOUYHUKU. DKOJIOTMYECKUI [acIopT
OPeanpUsITHsI. DKOJOTUYECKUN KOHTPOJIb, €r0 1eNu, POpPMbI U O0BEKTHI

16.

JIuMuUTHI Ha TPUPOOIIOIB30BAHNE. DKOJIOTMUYECKOE CTPaXOBAHNE




Tabauya 5. /labopamopuvie padomuwt
(He mpeayCMOTpPeHbI Y4eOHBIM IJIAHOM)

Taonuua 6. Camocmoamenvrnoe uzyyenue pazoenos OUCYUNIUHbBL

Ne Ne BOHpOC])I, BbBIHOCHUMBIC HA CAMOCTOATEC/IbHOEC U3YUCHHUE

1. TexXHOreHHbIE YMUCCHUU U 3arPsS3HEHHUS.

DKOJIOTHUECKUN TMOAXOJ K OILICHKE COCTOSHUS M PEryJHMpOBaHHUE KayecTBa
OKPYKaIoIIel Cpebl.

TexHOTeHHBIN MaTepHANILHBIN OaJIaHC.

DKOJIOTMYECKasi HKCIIEPTU3A PUPOIHBIX U TEXHOTCHHBIX CUCTEM.

Onenka pucka NpUPOAHBIX ONACHOCTEHN, perMoHaIbHAsI OLIEHKA PHUCKa.
[IpuHUHMIBI CO3/TaHUS KOJIOTHYECKH YHCTBIX M KOMIUIEKCHBIX MaJIOOT-XOJHBIX
TEXHOJIOTHIA.

MeTo 1l KOHTPOJIS BO3ACHCTBHS HA OKPYXKAIOIIYIO Cpey: OMOTECTH-POBAHHE U
OMOMHANKAIMS.

[TepepaboTka KUAKOOOPA3HBIX OTXO/I0B

[locnenoBarenbHOCTE  NpPOLEAYPHl  OLEHKH 3KOJIOTMYECKOTO pUCKA  OT
CUCTEMATUYECKOTO 3arps3HEHMUS

PaGora c uHbOpMaIIMOHHO-MOETUPYIOIUMU CUCTEMaMH, UCTIONIb3Ye-MbIMHU JIJIS
OLIEHKH KOJIOTMYECKOIo pucka, TaKUMH Kak «ROSPy.

SO Il Pl Bl B

~

10.

5. OHEHOYHBIE MATEPHAJIBI JJId TEKYIIEIO H
PYBEKHOT'O KOHTPOJISI YCIEBAEMOCTHU U MIPOMEXXYTOYHOM
ATTECTALIUAN

5.1. 3adanus onsa mekyweeco KOHMPOJis

Bomnpocs! AJ1s1 npoBeAeHUs1 KOJNIOKBUYMOB

1. [IprunHBl «3KOJOTHUYECKOTO KpHU3Hca». UYemoBeK KaK HMCTOYHUK
HEraTUBHOTO BO3JICHCTBUS HA OKPYXKAIOIIyI0 cpeny. Baxueimmue ¢akTopsl
BO3JICVICTBHUS YEJIOBEKA HA OKPYKAIOILLYIO Cpely

2. 3arps3HEHHE OKpY’)Kalllell  Ccpeabl, HCTOYHUKH 3arpsi3HEHUS.
«ITpnopurteTHbIe)» 3arpA3HAIONIME BEIIECTBA OKPYKAKOLIEH CPEBI

3. AHTpONOreHHOe 3arpsi3HeHue atMoc(epbl, «IMAPHUKOBBIA 3PDEKT,

MacmTadbl r100aJbHOrO TMOTeIIeHus. BimsHue Ha riaoOalbHBIA KIMMAT psjia
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AHTPOIOTEHHBIX (PaKkTOpoB. «KHUCTOTHBIE AOXKIW» W MPUMEPHl MX HETaTUBHOTO
BO3/ICHCTBHSI HA PUPOJIHBIE SKOCUCTEMBI.

4. JIBa Tuma «cMora», ux CXOoACTBa U paznnuusi. « O30HOBBIE BIPbD), UX
IIPOUCXOKJIECHUE AHTPOIIOTEHHOE U €CTECTBEHHOE

5. [IpecHoBonHbIe cucTeMbl. VICTOYHUKM HMX 3arpsi3HEHHUS U (PaKTOpPbI
aHTPONOreHHOI0 ABTPO(UPOBaHUS BOJOEMOB. Mopckue sxocucteMsl. «L{BeTeHue»
BOJIbI U €70 OCHOBHBIE TPUYHMHBI.

6. 3arpsi3HEHHE MOYB U UX OCHOBHBIE 3arPSI3HUTENN. 3aCOJICHHE,
3a001aunBaHuEe, OMyCTHIHUBAHUE TIOYB.

7. MOHUTOPUHT Kak cucTeMa HaOJIOJACHUS U KOHTPOJIS 32 COCTOSTHUEM
OKpy>arouieu cpensl. Pa3HOBUIHOCTH CUCTEM MOHUTOPUHTA.

8. YPOBHH CUCTEMBI MOHUTOPUHIA. DKOJOTHYECKU MOHUTOPHHT, TPH
CTYNEHH (TEpPUTOPHAIBHBIE) €r0 HAOIIOACHUS

9. [TonsiTus «xuMu4yeckas 0€30MaCHOCTh» U «XUMUYECKAsi OMaCHOCThHY.
Crneunrduueckne 0COOEHHOCTH «XUMUYECKOM omacHoCcTW».  OmnpeneneHue
«XMMHYECKH OMACHBIX OOBEKTOB» W «XUMHUKO-TEXHOJOTHUECKHX OOBEKTOBY.
Crneunduyeckue 0COOEHHOCTH «XUMHUKO-TEXHOJIOTUYECKUX OOBEKTOBY.

10. Ompenenenne «HOTEHIMAIBHO OIACHBIX IPOLIECCOB» XWMHUYECKOU
TexHOJIOTMU. OCHOBHBIE TPUYMHBI BOSHUKHOBEHUS aBAPUNHON CUTYalIMH JJISl 3THX
nporieccoB. TeXHOreHHbIC aBapUK Ha 00BEKTAX C XUMUUYECKUMHU TEXHOJIOTUSIMH, UX
KJ1accu(UKaALMs U BOZMOXHBIE ITOCIEICTBUS

11.  Meroasl obecrieueHUsT KIPOMBIIIUICHHOW O€30MMacHOCTHY. DBOJIOIHUS
KOHLEMUUKA O€30MaCHOCTH OT «HYJEBOTO PHUCKA» K «IPUEMIIEMOMY PHCKY».
[IpyrunHBl yCUICHUS TEXHOTCHHOM onacHOCTH. Kitaccudukaius u cucTeMaTH3aIiys
onacHocted. MnenTudukaims u MeToibl OOHAPY>KEHUS ONACHOCTH.

12. XapakTepucThka METOAOB aHAIN3A OMACHOCTH. TEeXHUYECKHUE NPUEMBI
uaeHTuuKauu omacHocTu. COOTHECEHUE MOHATUN «OMACHOCThY, «YSI3BUMOCTD,
«PHCK».

13. Cxembl KOMTUYECTBEHHOM OIIEHKHU pHucka. Knaccudukanus «pucka» mo

CTCIICHU  3HAYMMOCTHM  TJIsI  4YCJIIOBCKA, HWCTOYHHKH H (1)aKTOpI>I PHUCKa.
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Krnaccugukanus «pucka» 1o COOTHOIIEHHIO OOBEKTOB PHUCKAa U HEXKeJaTeNIbHbIX
nocieacTBuid. OueHKa prucKa TEXHOJIOTHI U YIIPaBICHUE PUCKOM.

14. Tloxazarenu Oe3omacHOCTH (OTKa3bl OT O€30MAacCHOCTH, YIIEpObI
npsiMOM 1 KocBeHHBIH). O1ieHKka yiiep0a B 3aBUCHMOCTH OT (PaKTOpa BpEMEHHU.

15. Puck» kak nokaszatenb 0€30MacCHOCTH, UCTOYHUKHU HEOIPEIECIEHHOCTH
B €ro KOJIMYECTBEHHOM aHanu3e. KonumdecTBEeHHas OLEHKAa pUCKA HAa NpHUMEpe
WHIMBUYAILHOTO PUCKA OT aBTOKATacTpod.

16. Dxosorumyeckoe MpaBo, €ro OCHOBHbIE UICTOUHHKHU.

17.  DOxonormyeckuil macrnopT MNPEANPUATHS. IKOJIOTMYECKHN KOHTPOJIb,
ero 1einu, GopMbl 1 OOBEKTHI

18.  JIMMUTHI HA TPUPOIONIOIH30BAHUE. JKOJIOTMUECKOE CTPAXOBaAHUE

Memoouueckue pexomenoayuu:

JIns OLEHKM COCTaBJISIOMIMX KOMIIETEHLIIMM NPU TEKYILIEW aTTecTaluu
UCIIOIb3YyeTCsl OaUIbHO-PEUTUHIOBAsI CUCTEMa IIKaJbl OlleHOK. [[1s onpeaeneHus
(haKTHIECKNX OIEHOK Ka)KJI0TO TIOKA3aTeNsl BEICTABIISIOTCS CIEAYIOIIHE Oasuibl:

- pe3ylbTaT, COJEpkKallui TOJHBIM TPAaBWIbHBII OTBET, IOJHOCTHIO
COOTBETCTBYIOIIMM TpeOoBaHUsM KpuTepus — 85 — 100 %;

- pe3yJbTaT, CoAep KAl HEMOJIHBIN MPaBUIBLHBIA OTBET (CTETEHB MOJHOTHI
oTBeTa — Oosiee 75%) WK OTBET, COJIEpKAIUN HE3HAUUTEIIbHBIE HETOYHOCTH, T.C.
OTBET, UMECIOLUNA HE3HAUUTEIIbHbIE OTCTYILICHUS OT TpeOOBaHUM Kputepus, — 75 —
84% OT MaKCHMaJIbHOT'O KOJIMYECTBA OaJIJIOB;

- pe3yJIbTaT, COJIep KAl HEeTIOTHbIN TPaBUIIbHBINA OTBET (CTENEHB MOJTHOTHI
oTBeTa — 10 75%) WM OTBET, COAEp>Kallllil He3HAYUTEIbHbIE HETOYHOCTH, T.€.
OTBET, UMEIOIIMI HEe3HAUUTENbHbBIE OTCTYIUIEHHUs OT TpeOboBaHui kputepus — 60 -
74 % OT MaKCHMAJIbHOT'O KOJIMYSCTBA OAIIOB;

- pe3yabTar, COACPIKAIIUM HEIMOJIHBIA ITPAaBUIBHBIA OTBET, COJAEpKAIIUN
3HAYUTEIbHBIE HETOUHOCTHU, OIMOKH (CTENEHb MOJTHOTHI 0TBeTa — MeHee 60%) — 10
60 % OT MaKCHMAaJILHOI'O KOJIMYECTBA O0aJIOB;

- HEMpaBWJIbHBIN OTBET (OTBET HE MO CYIIECTBY 3aJlaHUS) WJIM OTCYTCTBHE
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OTBETA, T.€. OTBET, HE COOTBETCTBYIOIINI MOJHOCTHIO TpeOoBaHUSIM KpuTepus, — 0
% OT MaKCUMaJIbHOT'O KOJIMYECTBA OaJIOB.

Takum 006pa3oM, COTIACHO PaCIUCAHUIO OATUTBHO-PEUTHHTOBOM aTTECTAINH
Ha KOJUTOKBHUYM OTBOAMUTCS 6 0aIOB, B 3aBUCUMOCTH OT OTBETA, CTYACHT MOJTy4YaeT

ot 0 10 6 Gasu1oB.

Oo0pa3ubl TecTOB

IHepeyucaure riuodajabHbIe IK0OI0rHYecKue npoodaemsl XXI Beka.

1. Poct uncnennocTu Hacenenus 3emiu (uckioyas PO).
2. HcTomenre npupoIHbIX PECYPCOB.

3. 3arps3HeHNE OKPY>KarOIIEH TPUPOTHON CPEIBI.

4. N3menenue kimmara Ha I1nanere.

Oxapakrepu3syiiTe NOHATHE «3arpPsi3HEHUE IPUPOIHOM CpeabD».

1. [locTyruieHne B OKpPYKAIOIIyl0 MOPUPOJHYHO CpEdy BEIIECTB,
OKAa3bIBAIOIIMX HETaTMBHOE BO3JCHCTBUE Ha 30POBbE YEJIOBEKA, >KMUBOTHBIX U
pacteHus.

2. [TocTymiieHre B OKpy>KarolIy0 TPUPOAHYIO CPEAY MUKPOOPTaHU3MOB,
CBOMCTBA WJIM KOJHWYECTBO KOTOPBIX OKA3bIBAIOT HETATUBHOE BO3JACHCTBUE HA
37I0pPOBBE YETIOBEKA, )KUBOTHBIX U PACTCHMUSI.

3. [Toctymienue B OKpy»Karollyt0 NTPUPOJAHYIO Cpely MOTOKOB SHEPTUH,
CBOMCTBA WJIM KOJIMYECTBO KOTOPOW OKa3bIBA€T HETAaTMBHOE BO3JCHCTBHE HA
3710pPOBBE YETIOBEKA, )KUBOTHBIX U PACTCHMUSI.

4. NHTpoAYyKIIMS B 9KOCUCTEMY HOBBIX ISl BUIOB dKUBOTHBIX U PACTECHUH.

3. JIto60€ aHTpOTIOTeHHOE BMEIIATEIbCTBO B OKPYKAIOIIYIO CPEy.

Y10 NOHUMAKOT NOJ 3arpsi3HeHUEM BOI0EMOB?

1. CHmwxenne OuochepHbIX (PYHKIMNA BOJOEMOB B  pe3yJbTare
MOCTYILJICHUS! BPEIHBIX BEIIECTB.

2. CHUKEHME SKOJOTMYECKOrO 3HA4YeHUsI BOJAOEMOB B PpE3yJbTaTe
MOCTYTIUICHUSI BPEJIHBIX BEIIECTB.

3. N3MeHeHne (QU3HYECKUX M OPraHOJENTHUYECKHUX CBOMCTB BOJIBI B
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BOJIOEMAX.
4. COpoc B peKy BOJIbI C THAPOIICKTPOCTAHIIUH.
5. Copoc Boasi ¢ TOLI.

Hepetmc.mne OCHOBHbBIC IPUYIHUHBI BLINAJICHUA KUC/JIOTHBIX AOXKACH.

1. [Toctymnenue Bo BlIakHYIO aTMOC(hepy OKCUIOB a30Ta U (UJIK) CEPHI.

2. Pa3nmuB MuHEpanpHBIX KHUCJIOT TMpPU aBapusiX Ha XUMHUYECKHX
IPEIPUITHSIX.

3. [Toctymienue Bo BIaKHYyI0 aTMOc(hepy MeTaHa.

4.  Tlocrynnenue B atMocdepy GTOpXIOPYTIAEPOIOB.

KaxkoBbl BO3MOkKHBIE MIOCJIEICTBUSA MAPHUKOBOIO0 3¢ dexra?

1. OO6pa3oBaHue 030HOBHIX JIBIP B aTMOchepe.

2. YMeHbllIeHHe KOHLIEHTpaIlMu OKCUIOB YIiiepoaa B atMocdepe.

3. YMeHblIeHne KOHIIEHTpaIlMy KUcaopoaa B atMocdepe.

4. N3meneHne mapamMeTpoB KiuMMaTa IUIAHETHI 3@ CUET NOCTYIUICHHS B

aTMoc(epy NapHUKOBBIX ra30B.

IlepeyeHb BONPOCOB Ha 3a4eT

1. [IpuunHBl  «3KOJOTMUYECKOr0 Kpu3Hca». YenoBeK KaK HCTOYHHK
HETaTHBHOTO BO3JICHCTBUS HAa OKPYXXAIOIIYI0 cpeny. Baxueimme ¢akTops
BO3JICVICTBHUS YEJIOBEKA HA OKPYKAIOLLYIO CpeIy

2. 3arpsi3HEHHE  OKpYXKAarollell  cpelpl, HCTOYHHUKU 3arpsA3HEHUS.
«IIpropuTeTHBIE» 3arpS3HAIOIINE BEIIECTBA OKPYKAKOLIEH CpeIb

3. AHTpONOreHHOe 3arpsi3HeHue aTMoc(ephl, «IMAPHUKOBBIA 3P dEKT,
MaciTadbl rI00aJbHOTO MOTeIUieHUs. BnusHue Ha rIoOadbHBIM KIUMAaT psna
AHTPOIOTeHHBIX (PaKkTOpoB. «KHUCIOTHBIE AOKIW» W TPUMEPHI UX HETaTUBHOTO
BO3JICHCTBHSI HA IPUPOJIHBIE SKOCUCTEMBI.

4. JIBa THIa «CMOTra», UX CXOACTBA U pa3nuuus. «O30HOBBIE ABIPED), UX
IIPOUCXOKJIECHUE AHTPOITIOTEHHOE U €CTECTBEHHOE

5. [IpecnoBoanbie cucTeMbl. MICTOUHHMKH MX 3arps3HeHHs] U (DaKTOpHI

AHTPOIIOTCHHOT'O 3BTpO(1)I/Ip0BaHI/I}I BOJOCMOB. MOpCKI/Ie 9KOCHUCTCMBI. ((HB€TGHH€>>

14



BOJIbI M €0 OCHOBHBIE TPUYMHBI.

6. 3arpsA3HEHHE I0YB U UX OCHOBHBIE 3arpsA3HUTENN. 3aCOJICHUE,
3a0oyaurBaHue, OMYCTHIHUBAHNE MTOYB.

7. MOHUTOpPUHT KaK cucTeMa HaOMIOJECHUS U KOHTPOJIS 32 COCTOSTHUEM
OKpy>Karolen cpeapl. PA3HOBUAHOCTH CUCTEM MOHUTOPHUHTA.

8. YPOBHM CHUCTEMBI MOHUTOPUHIA. DKOJOTHMYECKH MOHUTOPHUHI, TPU
CTYNEHH (TepPUTOPHAIbHBIC) €r0 HAOIIOACHUS

9. [TonsTust «xuMudeckasi 0€30MaCHOCTb» U «XUMHUYECKasi OMACHOCTHY.
Crnennduieckne 0COOEHHOCTH «XUMUYECKOH omacHoCcTH».  OmpeneneHue
«XUMUYECKH OMNACHBIX OOBEKTOB» M «XUMHUKO-TEXHOJOTUYECKUX OOBEKTOBY.
Cnemuduaeckre 0COOCHHOCTH «XHMHUKO-TEXHOJIOTHYECKUX 00OBEKTORY.

10. Omnpenenenne «HIOTEHIMAIBHO OIACHBIX IPOLIECCOB» XUMHYECKOU
TeXHOJOrUu:u. OCHOBHBIE TPUYHHBI BOSHUKHOBEHHUS ABAPUIHONW CUTyalluu JUIsl 3THX
npoueccoB. TexHOreHHble aBapu Ha 00BEKTaX ¢ XUMUYECKUMU TEXHOJIOTUAMHU, UX
KJ1accu(UKanus U BOZMOXHBIE TOCIEACTBUS

11. Metoasl obecrieueHus «IIPOMBIIICHHON O€30MacHOCTHY. DBOIOIUS
KOHIEMIIUA OE€30MaCHOCTH OT «HYJIEBOTO PHUCKA» K «IPUEMIIEMOMY PHCKY».
[IpuunHbl ycuineHus TeXHOreHHor onacHocTH. Kitaccudukanus u cucremaruzanus
onacHoctell. UaeHTuduxaius 1 MeTo1pl OOHapy>KEHHsI OMTACHOCTH.

12.  XapakTepucTuka METOJIOB aHAJIN3a ONACHOCTH. TEeXHUYECKUE MTPUEMBI
uaeHTudukanuu onacHoctu. COOTHECEHNE MOHITHI «OMAaCHOCThY, «YSI3BUMOCTDY,
«PUCK».

13. Cxembl KOTMYECTBEHHOW OIIEHKH pucKa. Kitaccudukaius «puckay mno
CTENEHH 3HAUYMMOCTH JUIsl 4YEJOBEKa, MCTOYHMKHM M  (aKTOphl pHUCKA.
Knaccudukanus «pucka» 1Mo COOTHOIICHHIO OOBEKTOB PUCKAa U HEXeNaTeIbHBIX
nocneacTBui. OLeHKa pUcKa TEXHOJIOTUN U YIIPABIEHUE PUCKOM.

14. Tlokazarenu Oe3omacHOCTH (OTKa3bl OT OE€30MACHOCTH, YIIEPOBI
npsiMOM U KocBeHHBIH). OneHKka yuiep0Oa B 3aBUCUMOCTH OT (PaKTOpa BPEMEHHU.

15. Puck» kak nmokaszaTtenb 0€30MacCHOCTH, UCTOYHUKHU HEOIPEIEIEHHOCTH

B €ro KOJIMYeCTBEHHOM aHajm3e. KojamdyecTBeHHas OOCHKa pPHCKa Ha IIPHUMCEPC
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WHIMBHUIYaJIbHOTO PUCKA OT aBTOKATacTpOd.

16.
17.

DKOJIOTHYECKOE mpaBo, €ro OCHOBHBLIC HCTOYHHKH.

ero menu, GopMbl U 0OBEKTHI

18.

METOANYECKHUE

MATEPHAJIBI,

DKOJIOTUYECKUI MNacCopT MNPEANPUITUS. DKOJIOTHYECKHN KOHTPOJIb,

JIMMUTHI Ha IPUPOONOIB30BAHUE. DKOJIOTHYECKOE CTPAXOBAHUE

OITPEJIEAIOLINE

MPOLEAYPHl OLEHUBAHUSI 3HAHWIA, YMEHW, HABHLIKOB W
(UJIN) ONBITA JEATEJLHOCTH

Tabnuya 7. Pezynbmamoel oceoenuss yueOHOU OUCYUNIUHBL, NOOIeHCaAuUe

nposepke

Pesynbrarel 00yuenust | OCHOBHBIE MOKA3aTeNN OLIEHKH PE3yJIbTaTOB 00yueHus | Buabl

(KoMIeTeHIINN ) OLIEHOYHOTO
Marepuaia

OIIK-4 - CnocobeH | 3uanue METOJIOB ONTHMM3AINHU xumuko- | K, T

HaXO/UTh TEXHOJIOTUYECKUX MPOLECCOB ; METOAOB M CPEICTB

ONTUMAJIbHBIE JMArHOCTHKH U KOHTPOJISI OCHOBHBIX TEXHOJIOTHUECKUX

peLeHus IpU | HapaMeTPOB;

CO3JIaHUM TPOAYKUUH | VmeHnue paccuuThiBaTh MapamMeTpsl U BBIOMpPATh

C y4eToM TpeOoBaHUIl | anmapaTtypy IS KOHKPETHOTO XUMHUKO-

Ka4yecTBa, TEXHOJIOTHYECKOTO npoiiecca; paccuuTHIBATH

Ha/IeKHOCTH U | OCHOBHBIE XapaKTEPUCTUKH XMMHUYECKOI 0 Ipoliecca

CTOMMOCTH, a Takxke | Bradenue METOJaMH MaTEMaTUYECKON CTATUCTHKY IS

CPOKOB HCIIOJHEHUS, | 0OpaOOTKH pe3yJbTaTOB AaKTUBHBIX M IIACCUBHBIX

6e30macHOCTH HKCIEPUMEHTOB, TAKETaMH PUKJIaIHBIX IPOTPAMM JUIs

KHU3HEJEATEIbHOCTH U | MOJEIUPOBAHMSI XUMHKO-TEXHOIOTUYECKUX

9KOJIOTMUECKOHN NPOIECCOB; MeToJaMu  aHainu3a A(PPEeKTUBHOCTU

YHCTOTHI paboThl XUMHUYECKUX TIPOU3BOJICTB

OIIK-4.3 - CnocoOeH | 3Hanue OCHOBHBIX MeTOAMK dkcrepumeHToB U | K, T

HaXO/UTh UCTIBITAHUI

ONITUMAJIbHBIE Vmenue obpabaThiBaTh U aHAJTU3UPOBATh PE3YIbTATHI

pereHus IPU | SKCIIEPUMEHTOB U HUCHBITAHUN; NPOU3BOAUTH BHIOOP

CO3JaHUU IIPOLYKLIUH

TUIA peakTopa u POU3BOIUTH
TEXHOJOTUYECKUX napamMeTpoB ISt
npoliecca; BEIOUpaTh paliMOHAIBHYIO CXeMY
IPOM3BOICTBA 3aJAHHOTO TIPOJYKTa, OLIEHNUBATh
TEXHOJIOTUYECKYI0 3(p(PEeKTUBHOCTH POU3BOJICTBA
Bnadenue 0CHOBHBIMH METOJMKAMHU 3KCIICPUMEHTOB H
UCTIBITAHUN; METOJAMM pacueTa M aHajIu3a MPOLECCOB
B XHMHUYECKHX pPEaKTOpax, METOJaMU YIPaBICHUS
XMMHUKO-TEXHOJIOTHYECKUMU CHUCTEMaMU M METOIaMHU
PETYIMPOBAHHS XUMHKO-TEXHOJIOTHYECKHUX MTPOLIECCOB

pacuer
3aJaHHOTO
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5.  YYEBHO-METOJIMYECKOE OBECIHEYEHUE
JAUCHUIIJIIMHBI (MOAYJIA)

7.1 OcnosHnas numepamypa

1. MenmukoB B.B. OnacHble XuMuueckue 0OBEKThl U TEXHOTCHHBIA PUCK:
VYyedbnoe mnocobue/ B.B.Menmmukos, A.A.IlIBbipsieB—M.: WN3marenbcTBO XUM.
dakynpTeTa MI'Y, 2013- 254 ¢

2. Cytarud, B.M. OO6mas xumuueckass TEXHOJOTHUS MOJUMEPOB
[DnmekTponHBI pecypc] : yueOHOe mocobme / B.M. Cytsarun, A.A. JIsnkoB. —
OnektpoH. gaH. — Cankr-IletepOypr : Jlanb, 2019. — 208 c. — Pexxum gocryna:
https://e.lanbook.com/book/112048

3. VYcaweBa, T.C. OOmas XuMu4ecKas TEXHOJOTUS TMOJIUMEPOB
[DnexTpoHHBIN pecypc] : yuebHoe mocodue / T.C. YcaueBa. — DIEKTPOH. JaH. —
NBanoBo:  UI'XTY, 2012. — 238 ¢. — Pexum  pocryna:
https://e.lanbook.com/book/4535.

4. AnemmoB B.T., Tapacoa H.II. TexHoreHHbslii puck: AHAJIN3 U OIICHKA!
YueOnoe nocobue amns By3oB. — M.: UKL «Akanemknura», 2014. — 118 c.

5. KysnenoBa, O.H. OOmas xuMuyeckas TEXHOJOTHUS MOJIUMEPOB
[DnexTponHHBIN pecypce] : yueOHoe nocodue / O.H. Kysunenosa, C.1O0. Copruna. —
OnektpoH. madH. — Kazanwp : KHUTY, 2010. — 138 c. — Pexum npocryna:
https://e.lanbook.com/book/13298

6. Typuun A.B. Ctpykrypa rinobanpHON KaTacTpodbl. Pucku BbIMHUpaHHs
yenoBeuectBa / A.B. Typuun. — M.: JIKH, 2011. — 432 c.

7.2. [lonoanumenvHnas iumepamypa:

1. AxumoBa T.A. Dxonorus. Yenoek. DkoHomuka. buota. Cpena.
VYuebuuk s By3oB. 2-¢ uzn. / T.A. Axkumona. - M.: FOnutu-Jlana, 2002, 2006. -
566 c.

2. AnpimoB B.T. TexHOreHHbBI pHCK: aHaJIU3 W OlEHKa Y4eOHOe
noco6ue. / B. T. AnsimoB, H. I1. Tapacosa. - M.: Akanemknura, 2005. - 118 c.

3.  BaramoB IIL.A. Dxonormueckue pucku: YueOHoe mocobue. /

I1.A.Baranos, Man-Cynr Wwm. - 2-e u3a., nepepad. u gor. - CI16.: 3n-Bo CII6. roc.
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yH-Ta, 2001. - 151c.
4, HanunoB-Jlanunesin B.M. DkoJioruyeckuidi BBI30OB M YCTOMYHMBOE
pasButue: YdeOHoe mocobue / B.M. Jlanmnos-JlanmnesH, K.C. JloceB. - M.:

ITporpecc-Tpanuius, 2000. - 414c.

7.3 Ilepuoouueckue uzoanus
KypHan « Xumust ¥ )KU3HbY»

Kypnan «Xumuyeckast IPOMBILUIEHHOCTb CETOIHSD)

7.4.  Humepnem-pecypcwi

1. OnacHple XUMHYECKHE 00BEKThI 1 TEXHOI'CHHBIN pUCK: YUueOHOe Imocooue
/ MensmukoB B.B., IlIBeipsieB B.B. Kadeapa xumuueckoil TeXHOJIOTHH U HOBBIX
MaTepualioB  xumuueckoro (dakymprera MIY wum. M.B. JlomoHocoBa.

http://window.edu.ru/resource/465/34465

2. TexHOTreHHBIE CUCTEMBl U XUMHYECKasi O€30MacHOCTh: yueOHOoe mocolue
JUTSL IEKIIMOHHOTO Kypca "TexXHOreHHbIe CHCTeMBI U dKoyorudeckuii puck” / H.A.
Vnaxosuy, C.C. babkuna, 3.I1. MensuaneBa, M.I1. KyteipeBa, A.P. I"'ataynuna, 11.B.
bapynuna. - Kazanb: Kazanckuii (IIpuBomxckuii) ¢enepanbHblii YHHUBEPCHUTET,

2012. - 110 c. http://window.edu.ru/resource/077/78077

3. TexHoreHHBIE CHCTEMBbl W OSKOJOTHYECKHH pHCK: MeToandeckue
maTepuansl U pabodas mporpamma mo kypcy. - Omck: OmI'Y, 2005. - 20 c.

http://window.edu.ru/resource/529/42529

5. http://www.elibrary.ru/

http://www.biblioclub.ru

http://znanium.com

6
7. http://www.book.ru
8
9

http://tricon.ru
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8. MATEPHUAJIbBHO-TEXHHUYECKOE OBECIIEYEHHE

JUCLUILIMHbBI
.]]ulx!eH3u0HHO€ npocpammHoe O6€Cﬂ€'¢€HU€.’

Poccuiickoe aunensuonnoro IO

Ne L EOTTETATE HaunmenoBanue JIMIEH3UH
HTeJIb
Kaspersky Endpoint Security nis 6uzneca —
Kaspersky | Cranmaptasiii Russian Edition. 1500-2499 Node 1 JULEH3US
year Educational Renewal License
Dr.Web Desktop Security Suite KomruiekcHas 3amura
Drieb + IleHntp praBJE)eHI/I}I HaylZ mec., 200 T1K, nponenue JHTCHBHA
3apy0e:xnoe aunensuonHoe [10
Ne liponsnon HaumenoBanue JULEeH3UN
HUTeJIb
MSAcade | Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL
|1 micEES | PerUsr A Faculty EES JMHCTEHIA
MSAcade | Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL
| micEES | PerUsr STUUseBnft Student EES JHHCHHA
MSAcade | Core CALClient Access License ALNG LicSAPk
| micEES | MVL DvcCAL A Faculty EES JTHTCHBHA
WINEDUperDVC ALNG UpgrdSAPk MVL A
MSAcade
| micEES F af:ulty EES (KopnopatuBHas nmoanucka Ha MpOayKThI Jluuensus
Windows onepalimoHHasi CucTeMa U ouc)
AdobeCre Adobe Creative C%oud for.Tea.ms — All Apps.
1 ativeCloud JIunensun Education Device llcjense JUTS JIALICH3US
00pa30BaTeNIbHBIX OpraHU3aIUil
ABBYY | ABBYY FineReader JIATICH3HS
Cc80000HO pacnpocmpansiemvie nPocPaAmMMbL:
Poccuiickoe I1O (cB0001HO pacnipocTpaHsieMoe)
Ne IIpousBoauTenb HanmenoBanue Cpoku
JINIEH3NH
StarForce
1. Technologies, Foxit PDF Reader becnnatHo
Poccus, Mocksa
2. Poccus Tzip becnuiatHo
3. Snapexc.Jluck becnnartHo
3apyoexnoe 11O (cB000aHO pacnipocTpaHsieMoe)
Ne HanmeHoBaHMe JINIEH3UH
1. | Web Browser - Firefox becniaTHo
2. | Python becnnatHo
3. | Eclipse becniatHo
4. | Apache OpenOffice becruiatao
5. | Mentimeter https://www.mentimeter.com/ becniatHo
6. | Online Test Pad https://onlinetestpad.com/ru/tests becrutatao
7. | Moodle https://moodle.org/?lang=ru becruiatHo
8. | Kahoot! https://kahoot.com/ becniaTHo
9. | Flippity https://www.{lippity.net/ becnnatHo
10. | Mindmeister https://www.mindmeister.com/ru becniaTtHo
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MartepuanbHO-TEXHUYECKOE 0OecriedeHre JUCIUILTUHBI (TEXHUYECKHE CPEeICTBa, TabopaTopHOe
o0opyIoBaHUE U Jp.) IPEACTABICHO B BUJIC TAOIHIIBI

No HanmeHnoBanue (KOMIBIOTEPHBIE KJIACChI, y4eOHBIE JJa00paTopuu, 000pyA0BaHHUE)

/11

1 YueOHbIe ayAuTOPUH TSI POBEICHUS JEKIIMOHHBIX 3aHATUN

2 WNHTepakTUBHBINA KJIacC, OCHAIICHHBIM 000PYIOBaHUEM: CTCHAaMH, HHPOPMAIIMOHHO-

U3MEPUTEILHBIMI CHCTEMaMH, JJIEKTPOHHBIMHU CPEACTBAMH OOYUYEHHUS U KOHTPOIIS
3HaHUU CTyJeHTOB. Ilmakarbl, TaOnUIbl, PUCYHKH, 00pa3lbl U3/IEIHI, HOPMATUBHO-
TEXHUUYECKas JOKyMEHTAlMs, Ccrhenu(uKaniy, KOHCTPYKTOPCKO-TEXHOJIOTHIECKHE
KapThl.
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IIpuioxkenue 1
JIucT n3MeHeHuil (I0MOJTHEHNH)
B padoueil nporpaMme JUCHUIIMHBI
«TexHOreHHbIE CHCTEMbI H IKOJOTMYECKHI PUCK» 110 HANIPABJICHHUIO
noAroroBku 18.04.01 — Xumuyeckas TeXHOJI0TUs1, NPOGUIb HANIPABJICHUS —
XHMHUYeCKas TEXHOJIOT U JIEKAPCTBEHHbBIX CPEACTB
Ha 2023/2024 y4yeOHBbI roj

NoNe | Dnement (mynkr) PIIJ] IIepeyeHbp BHOCUMBIX [Ipumeuanue
U3MEHEHUM (JIOMOJIHEHU)

Obcyocoena u pekomenoosana Ha 3acedaHuu Kageopvl OPTraHUUCCKOMN
XHUMHH U BHICOKOMOJIEKY/ISIPHBIX COCIUHEHUIN

poTOKOIN Ne « » 2023 1.

u.0. 3asedyrowuil Kageopotl O.A. Mankannyes
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