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IIporpamma coctaBieHa Ha ocHOBe DenepalbHOro rocyZapCTBEHHOro 00pa30oBaTeIbHOTO
cranaapta Beicmero obpazoBanus (PI'OC BO) cmenmansHoctH 04.05.01 dyHmaMeHTanbHas |
IIpUKJIaIHas XUMUS, YTBEPKAEHHOro mpukazoM MuHKCcTepeTBa 00pa3oBaHUs U Hayku Poccuiickoii
Oenepauun ot 13 wmiona 2017 r. Ne 652; yueOHoro mnaHa W OCHOBHOM 00pa3oBaTenbHOM
nporpammbl  cnenuanbHocTH 04.05.01 @yHpameHTabHas M MPUKIIAAHASA XUMHUS, pa3paboTaHHBIX B
'OV BIIO «JloHenxuii HAMOHAILHBIA YHHBEPCHTETY.

Pa3paboTunk: . /

JIOLIEHT Ka. OGMOXUMHUHU B OPr. XUMUH baxtun C.I'.

[IporpaMma y4eOHO# AHMCUMIUIMHBI YTBEpXIEHa Ha 3acefaHWd Kadenpbl OHOXUMHH U
OpPraHHUYECKOH XUMUHU

IIporoxon Ne_ 10 oT «13» anpens 2020 r.
W.o. 3aBenyromiero kageapoii CWO% bapanoga O.B.

IMporpamma y4eOHOM JAWMCHMIUIMHBI OZOOpeHa y4eOHO-METOOMYECKOHM KOMHCCHEH
XUMHYECKoro akyapTeTa
[Tporoxon Ne 3 ot «15» ampens - 2020 r.

SI6noukosa H.B

s N
IIpencenarens yae6HO-METOAMIECKOH M
KOMMCCHH (haKyIbTeTa /% i
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1. OBJIACTH IPUMEHEHUMA 1 MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLTECCE

Huctunnuna «CoBpeMEeHHasi XUMUS M XUMUYecKass 0€301acHOCTh» BXOJUT B BAPUATUBHYIO
4acTh MpodeccHoHaNbHOTO OJ0Ka MOATOTOBKM CHEIHaIucToB Mo crenuanbHocTd 04.05.01
«DyHIaMeHTalbHAS U IPUKIIATHAS XUMUS».

W3ydyenne maHHOrO Kypca OasupyeTcss Ha MarepHuale MPeIIIecTBYIOIUX IUCHUIUIMH, a
MMEHHO pa3IuYHbIX PAa3JeioB KypcoB «be30macHOCTh JKU3HEACATENBHOCTH», «XUMUYECKas
texHonorus», «Wudopmaruka». B cBoro ouepenb, [JaHHAs JUCHUIUIMHA aKTUBU3HUPYET
dbyHIaMeHTaNbHBIE 3HAHUS CTYJCHTOB-XMMHUKOB II0 OXpaHe TpyJda U IKU3HEIACATEIHHOCTH,
ncuxoJioruu, nenaroruke. Ilpaktnueckue 3Hanusa no Kypcy «CoBpeMeHHass XUMHS U XUMUYECKas
0€30MacHOCThY» HEOOXOAMMBI CTyJEHTaM IpHU padoTe B YUeOHBIX M HAay4HBIX JabopaTtopusx, a
Tak)Ke Ha MPOU3BOJICTBE.

2. CTPYKTYPA JUCIUIIJIMHBI

Xapakmepucmuka yueoHoil Oucyuniunsl

04.05.01 «®@yHnameHTalIbHAs U TPUKIIATHAS
CnenunaibHOCTh
XUMHSD)
Crenumanuzanus -
OO0pa3oBarenbpHasl mporpaMmma CHEIHATUTET
Kpanudukamms Xumuk. [IpenongaBarens XxumMmun
KonnuecTBo comepxaTebHbIX MOTyJIEH 2 copepKaTeIbHbIX MOIYJIs, 4 TEMBI
Jucnumnnuza 6a30BoH / BapuaTUBHOM YacTH
. BapuaTuBHas yacts npogeccuoHaIbHOro 010Ka
00pa30BaTesIbHOM porpamMmbl
®opmbl kouTpostst (MK, sk3ameH, 3a4eT) MOJIyJIbHBIN KOHTPOIIb, 9K3aMEH
Mokasaten ouHas (hopma 3aouHas popma
o0y4eHus o0y4eHus
KonudecTBo 3a4eTHBIX eAMHUIT (KPEITUTOB) 2.5
['ox moaroToBKM 5
Cemectp 9
KonnuecTBo yacos 90
- JIEKITMOHHBIX 28
- MPAKTUICCKUX, CEMUHAPCKHIX 14
- 1abOpaTOPHBIX
- CAaMOCTOSITEIILHOM pabOThI 48
B T.4. UHAUBHUIYAIbHOE 3aJaHHE

HenenpHOE KOIMYECTBO YaCOB, 6.4

B T.4. Ay IUTOPHBIX 3

3. OINUCAHMUE JUCHUIIJIMHBI

Heau u 3axaun

Ilens — TmpenocTaBiICHHE 3HAHWN, YMEHM, CHOCOOHOCTEH (KOMIIETEHIWH) s
ocymecTBieHus:  3¢pdexkTuBHON  MpodeccHOHANBHOW  JESITENBHOCTH IMyTEeM  OOeCTeYeHHUs
ONTUMAJILHOTO YINpPaBJIECHUS OXpaHOW TpyJa Ha MNpeanpuaTusix (00bEeKTax Xo3sICTBEHHOH,
PKOHOMHYECKOW ¥ HAyYHO-00pa30BaTENbHON NEATENLHOCTH), (OPMHPOBAHHWE Yy CTYIEHTOB
OTBETCTBEHHOCTH 32 JIMYHYIO M KOJUIEKTUBHYIO O€30MacHOCTh W OCO3HaHHE HEO0OXOAMMOCTHU
0053aTeIbHOTO BBINOJIHEHUS B MOJTHOM OOBEME BCEX MEpONpUATUH olecredeHHsi 0e30MacHOCTU




TpyAa Ha pabodnx MecTax.

3aoauu:
[ ]

U3yYUTh CTaHIAPThl KadecTBa OKPYXKAlOIIEH cpenbl; XMMHUYECKHE AaCIeKThI
3arpsisHEHUs aTMocdepsl, ruapochepsl 1 TUTOCHEPHI;

paccMOTpPEeTh COBPEMEHHBIE XUMHUECKUE IPOM3BOJICTBA U HKOJIOTUYECKUE MTPOOIIEMBI,
BbI3bIBaEMbIE UMU;

OCBOUTD MOHATUS KMOHUTOPUHI» U «IKOJIOTUUECKUNA PUCKY;

W3YYUTh NOPSATOK OILIEHKU 3KOJIOTHYECKON 0€30MacHOCTH JEUCTBYIOUINX XUMUYECKUX
NPENPUATHIA U OCHOBHBIE IPUHIUIIBI OPraHU3aluy MaIOOTXOIHBIX TEXHOJIOTUH;
HAY4YHUTbCsl OLIEHUBATh IMOCIIECICTBUS BO3IEHCTBHS Ha YEJIOBEKA OMACHBIX, BPEIHBIX U
MOpaKaIoNIMX (PaKTOPOB;

chopMHpOBAaTh HABBIKM IUIAHUPOBAHHUS W  OCYMIECTBICHHUS MEPONPHUATHH 10
MOBBIIIIEHUIO YCTOWYMBOCTH MPOU3BOICTBEHHBIX XUMUYECKUX CUCTEM U OOBEKTOB.

TDeﬁoBaHl/lﬂ K pe3yjbTaTaM OCBOCHHA JUCHMIIIIMHBI. HpOIIGCC HU3YUYCHUSA AUCHUIIJIMHBL

«CoBpeMeHHasg XUMHSI U XHMUYIecKas 0€30I1aCHOCTE) HaIIpaBJICH Ha (I)OpMI/IpOBaHI/Ie JJICMCHTOB

cinenyromux komrereHuuid B cootBerctBHM ¢ DPI'OC BO P® cnemmansHoctu 04.05.01
«DyHIaMEHTaIbHAS U MPUKJIAHASE XUMUS» ¥ OCHOBHON 00pa30BaTEIbHOM MPOTrPaMMBbI BBICIIETO

obpazoBanwus crienuanbHOCTH 04.05.01 «DyHIaMeHTATbHAS U IPUKIIATHAS XUMUS):
a) ynuesepcanvuvix (YK):

CIOCOOHOCTH OCYIIECTBIISITh KPUTHUECKHM aHAINU3 MPOOJIEMHBIX CUTYaIldil HA OCHOBE
CUCTEMHOI0 [10J1IX0/1a, BhIpabaThiBaTh cTpaTeruto aeiictauil (YK-1);

CITOCOOHOCTH MTPUMEHSATH COBPEMEHHBIE KOMMYHHUKATHUBHBIE TEXHOJIOTHUH, B TOM YHUCIIE
HAa WHOCTPaHHOM(BIX) sI3bIKE(ax), M1 aKaAeMHYeCKOro U MpohecCHOHAIBLHOTO
B3aumozeiictaus (YK-4);

CITIOCOOHOCTH OMPEACIATh U PEATM30BBIBATH MPUOPHUTETHI COOCTBEHHOM JIEATEILHOCTH
U CIIOCOOBI €€ COBEPILICHCTBOBAHMS HA OCHOBE CaMOOIIEHKU U 00pa30BaHuUs B T€UCHUE
Bceit xu3Hu (YK-6);

0) oowenpogheccuonanvuvix (OIIK):

CHOCOOHCTh ~ aHAIM3MPOBATh, HMHTEPIPETUPOBATH M 0000mIaTh  Pe3yJIbTATHI
HKCIIEPUMEHTAJIBHBIX M PACYETHOTEOPETHUECKUX PA0OT XUMUYECKON HAIMIPABICHHOCTH
(OIIK-1);

CHOCOOHOCTh ~ MPOBOJAWUTH  XMUMHYECKHMH  DKCIEPUMEHT C  HCIIOJIb30BAaHHEM
COBpPEMEHHOTO 000py10BaHus, cOOII01ast HOpMBI TeXHUKH Oe3omacHocTh (OI1K-2);
CIIOCOOHOCTh MPHUMEHSTh PACYETHO-TEOPETUYECKHUE METOMbI AJs U3YUYEHHsS CBOICTB
BEIIECTB U TMPOLECCOB C MX YYacTHEM, HCIIOJIb3Yys COBPEMEHHOE MpPOTPaMMHOE
obecnieuenne u 6a3pl JaHHBIX podeccruonanbuoro HazHaueHus (OI1K-3);
CIOCOOHOCTH MIAHUPOBATh PabOThl XMMHYECKON HAMpaBICHHOCTH, 00pabaThIiBaTh U
MHTEPIPETHPOBATh TIOTYYCHHBIE DPE3YJIbTaThl C HCIOJIb30BAHUEM TEOPETHUECKUX
3HAaHUW U MPAKTUYECKUX HABHIKOB PEIICHHS] MAaTeMaTHYEeCKHX M (PU3NYECKUX 3a1ad
(OIIK-4);

CITOCOOHOCTh HWCIIOJIB30BaTh HMH(POpPMAIMOHHBIE 0a3bl JaHHBIX W aJaNTHPOBATh
CYILIECTBYIOIIME MPOTpaMMHBIE MPOIYKTHI IJIS pelIeHus 3aaad mpodeccroHalbHOMI
JESATEJIbBHOCTH C YYETOM OCHOBHBIX TpeOOBaHMI MH(POPMAIMOHHON 0€30MacHOCTH
(OIIK-5);

CHOCOOHOCTH MPEACTABIATH PE3YIIbTATHl MPOPECCUOHATBHOM eI TEIBHOCTH B YCTHOM
U TIHCbMEHHON (opMe B COOTBETCTBUM C HOpPMaMH M MpPaBUJIAMH, TPUHATHIMH B
npodeccuonaabHoM coobectse (OITK-6).



8) npogpeccuonanvuvix komnemenyuit (I1K):

e cmnocoOeH TpoBOAWTH cOOp, 00pabOTKy, aHamu3 © OO0OOIICHHE pPe3yIbTaTOB
OKCIICPUMEHTOB W WCCIICJIOBAHWA B Pa3IUYHBIX OOJIACTAX XUMHUHU, XUMHUYCCKOU
TEeXHOJOTHH U cMexHbIX HayK (ITK-1);

e croco0eH BHEIPATh PE3yJbTaThl HCCIEAOBAHWNA M pPa3pabOTOK B COOTBETCTBUH C
ycTaHoBJIeHHbIMU TToTHOMOuMsIMH (ITK-3);

e crnocoOeH MPOBOAUTHh Hay4yHbIE HCCIEIOBAaHUS, COBEPLUICHCTBOBATh U pa3padaThiBaTh
TEOPUU M METOJIbI U3YYCHHUS XMMHUYECKUX IMPOILIECCOB, OCYIIECTBIIATh MPAKTHUECKOE
MPUMEHEHUE MOYYeHHbBIX 3HAaHUI U PEe3yJIbTaTOB B PA3IUYHBIX OTPACIAX IKOHOMUKH
(TIPOMBITINIEHHOCTH, CEIbCKOM XO3SICTBE U JIP.), CBA3AHHBIX C TIEpepabOTKOM CHIPbS,
1oty pabpuKaToB, MPOMBIIIIEHHBIX OTXOJO0B, MOJYYEHHEM U COBEPIIECHCTBOBAHHEM
Pa3IMYHBIX BEIIECTB, MAaTEPHAIIOB, Pa3pabOTKOW M YyIyYIICHHEM TEXHOJIOTHUYECKUX
nporeccos (ITK-4);

e crnoco0eH K TMPOBEACHUIO OIBITOB, WCIBITAHUNA W aHAIM30B C IENbI0 HM3yYeHUs
COCTaBa, CTPOCHUS, CBOWCTB U MPOIIECCOB MPEBPAIICHUN BEIIECTB, SHEPTETUICCKUX U
XUMHUYECKHX U3MEHEHUH B PA3IMYHBIX HATYPaJbHBIX WM UCKYCCTBEHHBIX BEIIECTBAX,
ceipbe u u3aenusx (I1K-5);

e cmocobeH Ha pa3pabOTKy METOAWK MPOBEICHUS KOHTPOJIS KadecTBa IS
M3TOTOBUTENEH 1 moTpedurenelt xumudeckoi npoaykiuu (ITK-6);

e croco0eH OCYIIECTBISTh HAYYHOE PYKOBOACTBO pabOTaMu B COOTBETCTBUU C TIAHOM
paboOTBI CTPYKTYpHOTO TMOApa3neicHus, (OpPMHPOBATh WX KOHEYHBIC IICJIM U
npenmnonaraemble pe3yabTarsl (ITK-7);

e crmoco0eH OCYIIECTBIATh KOHTPOJb BBIMOJHEHUS TMPEAYCMOTPEHHBIX IUJIAHOM
3aJJaHui, KOHTPOJIb KadecTBa NPOBEICHHS pPaOOT, BBIMOJTHEHHBIX pPa0OTHUKAMH
nonpaszaenenus u coucnonuutensmu (I1K-8);

e crnoco0eH  MPUMEHSTh  aKTyallbHyl0  HOPMAaTHBHYIO  JIOKyMEHTallMl0 B
cooTBeTCTBYIOIIEH o0nacTu 3nanuii (I[1K-9).

B pe3yabTrate n3ydyeHus yueOHOM AUCHMIIIUHBI CTYAEHT JA0JI/KEH:

3Hamb TUTHEHY TpyJa; NpPaBOBbIE M OPraHU3alMOHHBIE BOIMPOCHI OXpaHbl TPYJa;
TEXHUKY O€30MacCHOCTH M TOKapHYIO0 O€30MacHOCTh; PEaH3aIMI0 TPUHINIA MPHOPUTETHOCTH
OXpaHbl XHM3HM U 3J0pPOBbS PAOOTHUKOB IO OTHOLICHMIO K pe3yJbTaTaM IPOU3BOACTBEHHON
NeSITENIbHOCTH;

YMemp OpraHu3oBaTh pabOTy MO OXpaHe TPyJa B BBEPEHHOM €My IPOU3BOJICTBEHHOM
NoJIpa3ielIecHuy, YYacTKe; aHaJIM3UpOBaTh BIUSHUE YCIOBUM TpyAa Ha TpaBMaTHU3M U
3a00J1€Ba€MOCTb, IOBBIIIEHHE IPOM3BOAUTEIIBHOCTH TpyJla M TMoKa3zaTenu 3(dekTuBHOCTH
IIPOU3BO/ICTBA; OmpeneNiaTh TpeOoBaHUS 1O OO0y4YeHHI0O paOOTHUKOB C YYE€TOM UX
(YHKIMOHAJBHBIX 00sf3aHHOCTEH; OpraHU30BaTh paccleloBaHHME HECYaCTHOro ciydas Ha
IIPOU3BOJICTBE; MPOBECTU MHCTPYKTAXM HA paboyeM MECTe MO 3allUTe OT BPEAHBIX M ONACHBIX
(GakTOpOB; OLEHUTh OE€30MaCHOCTh  IPOU3BOJICTBEHHBIX  IPOLIECCOB, TEXHOJOTHYECKOTO
000py0BaHUs MO OTAEIBHBIM (PaKTOpaMU; OINPEAEIATh HEOOXOIMMBbIE TEXHUYECKUE PEILCHUs
CHCTEMBI MTO’KapHOM 3alUTHI;

6/1a0emb 3HAHUSIMU 110 TEXHUKE 0€30MacHOCTH U TIOXKApHOU OE€30MaCHOCTH.



4. COIEPXAHHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIMN YYEBHOI'O

MPOLIECCA

IHopsiakoBbIl HOMEP
H TeMa

Kpatkoe cogep:xaHue TeMbl

Cooepirrcamenvuulit mModyns 1

Tema 1. Beenenue B
COBPEMEHHYIO XUMUIO
U XUMHYECKYIO
0€30I1acHOCTb.

CoBpeMeHHass XMMHUS U XUMHUYeCKas 0€30MacHOCTh — KaK TUCLMILIMHA!
npeameT, 1enu u 3agaun. Cucrema «OKpysKaroliasi cpefaa — 4eIOBEK».
[TpoGnembl B3auMoaeiCcTBUSA. VICTOUYHUKM 3arps3HEHUS OKpYKarolien
cpensl, Kinaccuuranus. Kpurepun OLEHKH COCTOSHHS OKpPY KaromeH

CraHzmapThl KayecTBa | CpEIbl: CAHUTAPHO-TUTMEHUYECKUE T[IOKAa3aTeIM U SKOJOTUYECKHE
OKPYKaIOIIEeH Cpe/ibl. | KPUTEPHUH.

Tema 2. | OcHOBHbIE  HMCTOYHHMKH  3arps3HeHHs  aTMoc(hepHOro  BO3IyXa.
DKOJIOTHYECKHE MeponpusTiss IO CHIDKEHUIO 3arps3HCHHsS aTMOC(EpHOro BO3ayXa.
poOIeMbI xumun | Camoounienue atmochepsl. McTouHukH 3arps3HeHUs TUAPOCHEPHI.
aTMoc(hephl. [IpeBparieHne XMMUYECKHUX BEIIECTB B BOJHOW cpene. 3aiura BOAHOU
XuMu4eckoe cpeabl OT 3arpsi3HeHHs. MeToabl OYMCTKH CTOYHBIX BOJ. Kpurepun
3arpsi3HCHUE OLICHKM KayecTBa MHUTHEBOM BOJBI. TE€XHOr€HHbIE NOTOKM BEILIECTB,
OKpY’KaloIlled Ccpebl | SMUTpalusi XUMUYECKUX 3JIEMEHTOB B IOYBEHHOM CJIOE.

u 310pOBBE

HaceJICHUsI.

Cooepirrcamenvnulit Mooyap 2

Tema 3. MOHUTOPUHT
OKpYKaloIIe Cpeisbl.
XUMHYECKHUE OCHOBBI

Hay4Hble OCHOBBI COBPEMEHHOM KOHLENLIHWHA MOHUTOpHHra. llenu wu
3ala4d DKOJIOTMYECKOr0 MOHHUTOpUHIa. CHCTEMBI aBTOMAaTHYECKOIO
MOHUTOpPHUHra. JIMCTaHIIMOHHBIE METOJbI MCCIEHOBAaHUS OKPYIKAIOIIEH

9KOJIOTMYECKOTO cpenbl M ee u3MeHeHus. Ponb XMMHMM B 3KOJOTHYECKOM aHalIM3€.

aHaim3a. Onenka | MeTobl onpeieieHus 3arpsi3HAIOIINX BEIECTB.

9KOJIOTMYECKOTO

pucka u

AKOJIOTOXUMHUYECKAsI

JKCIIEPTH3a

Tema 4. | BzaumocBsi3b mpoOiaeM JKOJIOTUM U O€30MacHOCTH  XMMHYECKUX

CoBpemeHHbIE IIPOU3BOJICTB. Hcrounuku 3arpsi3HEHUS B XUMUYECKOU

XUMHYECKHE NpPOMBINUIEHHOCTH.  [loTeHIManbHO  OmacHble  TEXHOJIOTMYECKHe

IIPOU3BOJCTBA U | IPOLIECCHl  XUMHUYECKUX M HEPTEeXMMHMYECKHMX  INPOU3BOCTB.

9KOJIOTHYECKHE DKOJIOTHYECKHEe MNPOOJIEMbl OTIENbHBIX OTpaciieidl MPOMBIIUIEHHOCTH

npobnemsl.  HoBble | (TemosHepreTuka, TUAPOIHEPTETUKA, aToMHas SHEpreTuKa),

TEXHOJOTUHI B | aBTOTPAaHCIIOPT M OKpyKaromias cpeaa. Kiaccudukamus o0OTXOI0B

perieHnun XAMHYECKOH TPOMBIIUIEHHOCTH W METOJOB HUX 00E3BPEKUBAHHUS.

HKOJIOTMYECKUX 3amuTta arMmocdepHOro Bo3ayxa Ha npeanpustusixk. OcHOBHbIE

npooiem NPUHIUIIBI ~ OpraHU3allMd  MaJOOTXOJHBIX  TEXHOJOTWW.  Bumsl
TEXHOJOTHI. DKoJoruueckass OHOTEXHOJOTHUS, OCHOBHBIE CTaJHH

OMOTEXHOIOIMYeCKHX Mpou3BoAcTB. HoBble HampaBieHuss B obiactu
nepepaboTKH  NMPOMBINUIEHHBIX W OBITOBBIX  oTX0mOB.  O030p
COBPEMEHHBIX TE€XHOJIOIMI. DKOJIOIMYECKUH KOHTPOJIb HA XUMHYECKHX
npeanpuATHsIX. be3onacHoCcTh TpyAa B XUMHYECKOW MPOMBIIIIIEHHOCTH.




7

TemaTnueckuii miIan

CoaepikaTeJIbHbII MOAYJIb 1

Ha3Banus cogep:kaTebHBIX
MOJYJIeH B TeM

KoaunuyecTBO 4acoB

Ounas popma o0yueHust

3aounas popma o0yueHust

B T.4.

BCET0
JEKIUN
MIPAKTUICCKHE
nabopaTOpHbIE
CaMOCTOSITCITb-
Has paboTa
UHIUBUAYaTbH
ast pabora

B T.4.

BCETO
JCKITUU
MIPAKTUYECKHE
nabopaToOpHbIE
CaMOCTOSITEITb-
Has pabora
UHIUBUAYaTbH

ast pabora

Tema 1. Beenenue B
COBPEMCHHYIK)  XHMHIO U
XAMHYECKYI0 O€301acHOCTb.
CrannmapTsl KaJyecTBa
OKPYXKaIOIIEH CPedbI.

23 | 7 | 4 12

Tema 2. DKOJIOTHYECKHUE
poOIeMbI XUMHUH
aTMochepsi. XUMHYECKOe
3arpsA3HEHUE  OKPYIKAOIIEH
CpeIbl U 3J0POBBE HACETICHHUSI.

22 17 |3 12

Hmozo no

cooeprcamebHoOMy MOOYI0
1

45 |14 | 7 24

Copep:kareybHbI MOTYJIb 2

Ha3Banus coaepkaTejibHbIX
MOJYJIeH U TeM

KoauuecTBo yacoB

OuHas ¢popma 00ydeHHUsI

3aounas popma oOyueHus

B T.4.

VHIUBUyaTbHas
abora

BCETO
TICKITHT
[IPAKTUICCKHE
TaGopaToOpHbIE
CaMOCTOSITCIIb-
Has paboTa

B T.4.

BCETO
TICKITAT
[IPAKTUYCCKHE
TaGopaToOpHbIE
CaMOCTOSITEIIb-
Hast paboTa
MHIUBUyaTbHAS

abora

Tema 3.
OKpY’KaroIlen
Xumudeckue OCHOBBI
DKOJIOTHYECKOTO a”ajn3a.
OneHka 3KOJIOTUYECKOT'O
pUCKa U 3KOJIOTOXUMHUYECKAS
JKCIEpPTHU3a

MoHUTOpUHT
Cpelbl.

23 | 7 | 4 12

Tema 4. CoBp. xuM.
MIPOMU3BOICTBA "
HKOJIOTUYECKHE  MPOOIEMBI.
Hossie TEXHOJIOTUU B
pELICHUH KOJI. TpodiIeM

22 17 |3 12

Hmozo no

cooeprcamebHoOMy MOOYII0
2

45 |14 | 7 24




5. METOAJUWYECKHUE PEKOMEHJIAIIUY JUISI IPOBEJAEHUSA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U IABOPATOPHBIX 3AHATHUU

TeMbl JIeKIHOHHBIX 3aHATHH

No Konuuecmeso
i Ha3zeanue memwi wacos
1 |CoBpemeHHass XUMHUSI U XUMHYecKass O€30MacHOCTh — KaK AMCIMILINHA: )
peaMeT, 1enu 1 3aaauu. Cucrema «OKkpyskarolias cpefia — 4eJI0BEK».

2 |Acrounuku 3arps3HEHHUS OKPY KAIOIMIEH CPEIbl, KITacCUPUKAIIHSL. 2

3 |OcHOBHBIE HCTOUHUKH 3arpsiI3HEHUSI aTMOC(EPHOro BO3TyXa 2

4  |cTOYHUKH 3arps3HEHUS THAPOCHEPHI. 2

5 |TexHOreHHbIE TMOTOKH BEILIECTB, SMUTPAIUsl XUMUYECKHUX 3JIEMEHTOB B )
[MOYBEHHOM CJIO€.

6 |Cucrema «cpena-3q0poBbe». Kpurepun coctosaHus 310poBbsi. CaHUTapHO- )
HIMIEMHOJIOTUYEeCKOe OJIaromnorydne HaceIeHusl.

7 |Kanueporennbsie ¢akTopbl cpeabl. BeriecTBa-TOKCMKAaHTBI B TMPOIYKTaX )
nuTaHus. Bimsiaue atMochepHbIX 3arps3HEHUH Ha 310pOBhE HACEIICHUSI.

8 |Hay4Hble OCHOBBI COBPEMEHHOM KOHIIENIIMN MOHUTOpUHra. Llenu u 3amaun >
HKOJIOTMYECKOTO MOHUTOPHUHTA.

9 |Ponmp XuUMUHM B OKOJOTHYECKOM aHanmu3e. MeTolbl OIpeaencHus] )
3arpsI3HAIOLIUX BELIECTB.

10 | Xumuueckuii aHaJIU3 U yIPaBIEHUE KOJIOTUYECKUM PUCKOM. 2

11 [[IpuHUUIBI U KPUTEPUHN IKOJIOTO-XUMUYECKON IKCIIEPTU3BI. 2

12 |CoBpeMeHHbIE XUMHUYECKHE MPOHU3BOACTBA U HKOJIOTMUYECKHE MPOOJIEMBI. 6
HoBble TEXHOJIOTMH B PEILIEHUH KOJOTUYECKUX MTPOOIEM
BCEI'O 28

TeMbI NPaKTHYECKUX 3aHATHI
No Konuuecmso
i Ha3zeanue membi a8

1 |Omnpenenenue yriieKMCIOro ra3a M KUCIOpPOAA B BO3JAyXE MPUIOPOKHOU )
30HBI U B TTIOMEIIICHHSIX

2 |OmnpeneneHue TMOKCHAA CEPBI B BO3yXe paboyeii 30HbI 2

3 |Ompenenenre Macchl HEPACTBOPUMBIX W PACTBOPUMBIX BEIIECTB B
atMocdepHbIX ocaakax. OmnpeneneHne KHCIOTHO-OCHOBHBIX CBOMCTB 2
aTMOC(EpPHBIX 0CaJIKOB

4 |Onpenenenue npo3padyHoOCTH, 3amaxa, BKyca U MPUBKYCa, CyXOro OCTaTKa, )
pH nutheBo BOMIBI

5 |Omnpenenenue CTETEHH 3aCOJIEHHOCTH TIOYB 2

6 |Cemunap «CoBpeMEHHbIE XMMHYECKHE TMPOU3BOJCTBA U HKOJOTUYECKUE )
poOIeMbD)

7 |Pemenue 3amau 2
BCEI'O 14
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6. METOAUWYECKHUE PEKOMEHJAIIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJbHOM PABOTHI CTYJIEHTOB

Oprannsanus caMoCTOSITeIbHON PadoThbl CTYICHTOB

No
n/n

Hazeanue memwi

Konuuecmeo
yacoe

Cucrema «Oxpyskaromias cpeaa — denoBek». [IpodieMbl B3auMoaeCTBUS.
VcTOYHMKH 3arpsi3HEHUST OKpYXKarolei cpepl, kinaccupukamus. Kputepun
OLHCHKU COCTOAHUA Oprn(anmei/'I CpeAanl: CAHUTAPHO-TUTHUCHUYCCKHC
MOKa3aTes U YKOJOTHUECKUE KPUTCPUH.

12

OCHOBHBIEC UCTOYHHUKH 3arps3HEHHs] aTMOC(HEPHOTo Bo3ayxa. MeponpusaTus
[0 CHIDKCHHUIO 3arpsi3HEHHs aTMocdepHoro Bo3ayxa. CamoouwuiieHue
atMoctheprl. Mctounuwku 3arpssHenus ruapocdepsl. IIpeBpaiienue
XUMUYECKHX BEIECTB B BOJHOM cpene. 3amura BOAHOW CpeAbl OT
3arpsi3HeHUs. MeTOIbl OYMCTKU CTOYHBIX BOJ. Kpurepuu omeHKH KauecTBa
MUTHEBOW BOJBI. TEXHOTEHHBIC TIOTOKU BEIIECTB, IMHUTPAINS XHMHUCCKUX|
HIIEMEHTOB B IIOYBEHHOM CJIOE.

12

HaquLIe OCHOBBI COBpeMCHHOﬁ KOHICIIIIHUKN MOHUTOPHUHTIA. HGHI/I H 3aaa44
OKOJOTMYCCKOIr0 MOHHUTOpPHUHTIA. CucteMBl aBTOMaTHYSCKOIO MOHUTOPHHTA.
I[I/ICTaHI_II/IOHHBIC MCTOAbI HMCCICOAOBAHHA Opr>KaIOLLIeI>’I cpeanl U €€
M3MEHCHHS. POJIb XMMHUH B SKOJIOTHYSCKOM aHAJIN3E. MeTOIlI)I OIpCACIICHHU]
3arpsA3HAIOIINX BCIICCTB.

12

B3aumocBsi3p  mpoOsieM  SKOJIOTMM M 0€30MacHOCTH  XMMHMYECKHUX|
IPOU3BOACTB. MICTOUHMKY 3arpsi3HEHUS B XUMUYECKOW MPOMBIIIJIEHHOCTH.
[loTeHIIManbHO OIACHBIE TEXHOJOTMYECKHE MPOLECChl XHMHUYECKUX H
HEPTEXUMHUYECKUX MPOU3BOJCTB. DKOJOTHUECKUE TMPOOJIEMBI OTICIBHBIX|
oTpaciel  HPOMBINUIEHHOCTH  (TEIUIODHEpPreTHKa, THAPOdIHEPreTHKa,
aTOMHasi  DHEpPreTHKa), AaBTOTPAHCIOPT W  OKpy)KawoIas  cpena.
Knaccudukanus 0TX0A0B XUMHUYECKOW MPOMBIIIIEHHOCTH U METOJOB HUX|
00e3BpeKMBaHUs. 3aImuTa aTMOC(HEPHOro BO3AyXa HA MPEANPUSTHIX.
(OCHOBHBIE TMPUHIUIIBI OpPraHU3alMd MaJOOTXOJHBIX TEXHOJIOTHHA. Bumbl
TEXHOJIOTHH.  DKoJormyeckass OWMOTEXHOJIOTHS, OCHOBHBIE  CTaJIuy
OMOTEXHOJIOTMYECKUX MpOU3BOJACTB. HoBble HampaBieHuss B 00JacTy
nepepabOTKU MPOMBIIUICHHBIX U OBITOBBIX OTX0J0B. O030p COBPEMEHHBIX|
TEXHOJOTHI. DKOJOTUYECKUA KOHTPOJIb HAa XUMHUYECKUX MNPEANPUSTHUIX.
be3onacHOCTh TpyAa B XUMUYECKOU IPOMBIIITIEHHOCTH

12

BCEI'O

48
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7. NHIANBUAYAJIBHBIE 3AJTAHUS
(He npedycmompeHbvl npocpammon Kypca)

8. KOHTPOJIBHBIE BOITPOCHI K MPOMEXYTOYHOM ATTECTALIMA

CoBpeMeHHast XUMHSI U XUMHUYECKasi 0€30MacHOCTh — KaK JUCUUIUIMHA: IPEIMET, LEeIu U
3amaun. Cucrema «Oxpyxarorias cpeaa — uenoBex». [IpobieMbl B3aumMo1ecTBuSI.

ObecnieueHne yYCTOWYHMBOTO Pa3BUTHA LMBWIM3AIMM KaK BakKHEHIIas mpobiema
COBpeMeHHOCTH. VICTOUHUKY 3arps3HeHHs OKPY KaloIel cpeibl, KiIacCuPUKaIus.

Kputepun o1ieHKHM COCTOSHUS OKpY’KaIOIEH Cpe/ibl: CAHUTAPHOIMTMEHUYECKUE MTOKA3aTeNH
U DJKoIorhyeckue Kputepuu. HopmupoBanue armochepHbx 3arpssHeHuil. HopmupoBanue
3arpsI3HAOIIMX BELIECTB B BOJAHBIX 0ObekTax. HopmupoBaHue conep:kaHusi BPEIHBIX BEIIECTB B
MOYBE.

OCHOBHBIC WCTOYHUKH 3arps3HEHHs aTMOC(HEPHOTO BO3AyXa. XHUMH3M W MEXaHHU3M
oOpaszoBanusi as’pososiei B atmocdepe. CoemuHeHHUs ceppl U a30Ta B arMmocdepe: MyTH
MOCTYIUICHUS, TPEBPAILICHHUSI.

Kucnornas cemumenTanust (KUCIOTHBIC TOMKIH ).

[ToBenenue o30Ha B atMmocdepe. JlelicTBre 030HA Ha )KUBBIE OPTaHU3MbBI U MAaTEPUAIIHI.

«ITapHukoBbIit 3 PexT», MEXaHU3M BOSHUKHOBEHHS.

CwMor: ycioBust OpMHPOBAHUS, BHIIBL.

MeponpusiTisi MO CHIKEHHUIO 3arps3HeHHsi atMocdepHoro Bo3ayxa. CamoouunieHue
aTMocdepsl.

Ucrounuku 3arpssHenust ruapocdepsl. [IpeBparneHne XUMHUYECKHX BEIIECTB B BOJHOMN
cpeze. 3amuTa BOJHOM cpesibl OT 3arpsi3HeHs. MeToibl OUMCTKU CTOUYHBIX BOJ. Kpurepuu oneHku
KaueCTBa MUTHEBOM BOJIBI.

[IpeBpamienue coenvHEHUd cepbl M a30oTa B MoyBe. [loBEeIEHHE TaJOreHOB B IIOYBE.
TexHOreHHbIe MOTOKM BEUIECTB, SMUTPALAs XMMUYECKHUX 3JIEMEHTOB B IIOYBEHHOM cjoe. BiusHue
TSDKEJIBIX METAJUIOB Ha Ka4eCTBO MOYB. BiMsHUE KHUCI0TOOOPA3yIOIIKX BEIIECTB HA KAYECTBO MOYB.

[Mectummabl Kak 3arps3HAOMUANA  (HAKTOp. IKOJOTUYECKHE IOCICACTBUS TPUMEHEHUS
HNECTULIUJIOB.

CucreMa  «cpeaa-310pOBBEY. Kputepun  coctosiHusT ~ 310pOBBA. CanurtapHo-
AMUAEMHOJIOTHYECKOe OJaromnoryune HacelaeHusl.

Kanueporennsie haktopsl cpepl. BelecTBa-TOKCUKAHTHI B IPOTyKTaX MUTAHUS.

Bnusinne atMocdepHBIX 3arpsisHeHUI Ha 310poBbe HaceneHus. Boia kak ¢akTop 310poBbs.

Boennble aeiicTBUs Kak (HaKTOp 3arpsA3HEHUS TPUPOIHON Cpebl. XUMHUUECKOE OPYIKHUE.

Hay4Hnble 0OCHOBBI COBPEMEHHON KOHLIEIIIMY MOHUTOPHUHTA. Llenn 1 3a1auu 5K0I0ru4ecKoro
MOHUTOpUHTra. CHCTEMBI aBTOMATHYECKOTO MOHUTOPUHTA. J[MCTAHIIMOHHBIE METO/bI UCCIIEIOBAHNUS
OKpYXarlIllell cpeapl U €€ H3MEHEHMsA. Poilb XMMHM B 3KOJOTMYECKOM aHanuse. MeTromasl
ONpPENIETCHUS 3arPA3HSIIOIIUX BEIIECTB.

XHMMHWYECKUN AHAJIA3 U YIPABJICHUE JKOJIOTMYECKMM PHUCKOM. YS3BUMOCTb HACEIICHUS B
BoCHpuATUH pucka. CHIDKEHUE prcka. PaHxupoBaHue 5KOJIOrHUECKUX MpoOieM Mo CTENEHU pUcKa.
[IpuHUHUIIBI U KPUTEPHUH 3KOJIOTO-XUMHUYECKOM KCIEPTU3bI. DKOJOTUYECKOE ayIMPOBAHUE.

Knaccudukanus XuMHIeCKUX peaKTHBOB.

R-uHpexco! 11st 0003HaUEHUS OMACHBIX CBOMCTB XUMUYECKHUX BEIIECTB.

S-uHACKCH 111 0003Ha4YCHHS TPeOOBAHUM IO TEXHUKE O€30MacHOCTH.

CriocoObl xpaHeHus: peakTwBoB. [locynma ansi XpaHEHHs] PEaKTUBOB DPA3IMYHBIX KJIACCOB
OTMacHOCTH. MapKupoBKa. ABapuiHO XWUMHUYECKH omacHble BemecTBa (AXOB). 3amura Ha
XUMHYECKH onacHbIX 00bekTax (XOO).

TpancnopTupoBka U mEpeMelleHHe peakTUBOB. B3auMocCBs3b MpoOIeM SKONOTHH U
0C30MaCHOCTH  XMUMHYECKHX  TPOM3BOJACTB. VICTOUHMKM  3arps3HEHUS B  XUMHYECKOU
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IIPOMBIIITIEHHOCTH.

[ToTeHuManbHO ONAcHbIE TEXHOJIOTMYECKUE IMPOLECCHl XMMHUECKUX U HEPTEXUMUYECKUX
HPOM3BOJICTB. DKOJOTHUECKUE MPOOJIEMBbI OTAEIbHBIX XUMHUYECKUX IMPOU3BOJACTB (MPOU3BOJCTBO
aMMHaKa, a30THOW KHUCIIOTHI M €€ coiei, pochopa, CHHTETUIECKOTO STUIIOBOTO CIIHPTA).

[loHwxeHne B3pBIBOONACHOCTH  OTHCJIBHBIX IPOLECCOB XUMHUYECKMX IPOU3BOJCTB.
OKOJOTHYeCKHEe MpoOJEeMbl  OTAEIBHBIX OTpaciied  MPOMBIIIJIEHHOCTH  (TEMJIOdHEPreTuKa,
THJIPO’HEPTETHKA, aTOMHAs SHEPreTHKa), aBTOTPAHCIIOPT U OKpY Karollas cpeaa.

Knaccudukanust 0TX010B XMMAYECKOH MPOMBIIUIEHHOCTH U METOJIOB MX 00E3BPEKHBAHUS.
3ammra atMocepHOro Bo3ayxa Ha mpeanpuAtvsax. I[lpuHimun  gelcTBUS  anmapatoB
o0ecmbuIeBaHUS ra30B (MBIICOCAAUTEBHBIC KaMEPhI, TUKIOHBI, PHIBTPBI, CKpyOOeph! 1 Ap.).

3amura BOJHBIX OOBEKTOB Ha MPEANpPHUATHH, 00pa3oBaHME, COCTaB M CBOMCTBA CTOYHBIX
BOJA. MeToJpl OUMCTKHU CTOYHBIX BOJ (ME€XaHWYECKHE, (PU3MKO-MEXaHMUECKHE, KOaryJsIIIUOHHBIE,
cOpOLIMOHHBIE, (JIOTALMOHHBIE, SKCTPAKIIMOHHBIE METOIBI).

BropuuHoe ncrosnib30BaHNEe BOJABI U CUCTEMBI 3aMKHYTOI'O BOJIOCHAOXKEHUS. Y TUIM3ALUS U
00e3BpeKMBaHIE OMACHBIX OTXOJOB.

YTunuzanust TBEpHBIX, JKUAKHX, Ta3000pa3HBIX, PaJMOAKTUBHBIX OTX0AOB. [IpoGmema
3aXOPOHEHHS OTXOMO0B.

Kpurepun coBepiieHCTBa TEXHOJIOTMUECKHX CHCTEM M HUX CBA3b C BO3ZACHCTBHEM
XMMHUYECKOTO MpPEeNNpUATUs Ha OKpyXkawolryro cpeay. HazaexHocTs 00OpynoBaHuUS, CUCTEM
JMArHOCTUKY U yTIpaBJIEHUS JUIs oOecrieueHus: 0€30MacHOCTH XUMHUECKUX MTPOU3BOJICTB.

Pecypco- n sneprocoeperaroiyie TEXHOJIOIMH B XUMHUH, BTOPUYHOE UCIOJIB30BAHUE ChHIPBS,
KOMILJIEKCHAsI TiepepaboTKa ChIPbsl, 3aMKHYTbIE TEXHOJOTHYECKUE MPOIECCHl KaK MyTH PELICHHUS
9KOJIOTUYECKUX IpoOaeM. OCHOBHbBIE MPUHIUIIBI OPraHU3ALUN MATOOTXOAHBIX TEXHONIOTUN. Busl
TEXHOJIOTUM.

Okonornyeckass OMOTEXHOJIOTUS, OCHOBHBIE CTAaJUU OMOTEXHOJIOIMYECKHX IPOU3BOJICTB.
HoBple HampaBieHus B 001acTH NepepadOTKH TMPOMBIIUIEHHBIX U OBITOBBIX 0TX070B. O030p
COBPEMEHHBIX TEXHOJIOTHH.

TexHomornu Ha  OCHOBE  KaTaiu3a. TeXHOJOTMM  KOMIUIEKCHOM  mepepaboTKu
HEOPraHMYECKOro ChIpbsl (TEXHONOTMH (JIOTAlMKM, OSKCTPaKUUHM, HA OCHOBE IPUMEHEHHUs
KOMILIEKCOHOB). COIbBaTOMETAILUTY Prisl, K MUKPOOHOJIOTHYECKAs METaJLTy PrHsl.

Karanutuueckass (¢ukcanuss asora, JIUOKCHIA yriiepoAa. TeXHOJOrMM TOpeHHs.
DoTOXMMHUYECKUE TEXHOJOruM. Ilmasmoxumuueckue, J1a3epHO-XMMHUYECKHE, SIIEPHO-XUMHUECKNE
TEXHOJIOTMH U JPYTHe TEXHOIOTHH.

HoBple HampaBiaeHMs] XMMHYECKHUX HCCIIEJOBAHMI: HAHOTEXHOJIOIMM, KBAaHTOBAas XUMMS,
CIIMHOBAsI XUMUSL.

DKOJOTrM4ECKU KOHTPOJIb HA XUMUYECKHUX IPEIIPUATHSX.

be3onacHOCTh Tpyla B XUMUYECKOW MPOMBIIIJIEHHOCTH.

9. OBPA3EIl MOJAYJIBHOTI'O KOHTPOJIA

(obpazey eapuanma u kpumepuu oyenusanus)

rOY BIIO JIOHEIKHA HAIIMOHAJIbHbIA YHUBEPCUTET»

daxynbTeT XUMuuecKkuu
CneyuanvHocmo: 04.05.01 «Dynoamenmanvnas u RPUKIAOHAS XUMUL)
Ipoghuns:
IIpoepamma noocomosxu: cneyuaniumem
Cemecmp 9

Yyebnas ()HCL;MI’ZJZHHCZ «COGD&MeHHa}l XUMUA U XUMUYECKASA 0e30NACHCHbY
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MOAYJbHAS KOHTPOJIbBHAS PABOTA
BAPUAHT Nel

1. VicToYHMKY 3arps3HEHUS OKPYIKAIOIIeH cpeibl, KiaccuuKarms.
2. [ectunmapl Kak 3arpsi3HAIOMINN QakTop.
3. O030p COBPEMEHHBIX TEXHOIOTHI. TEXHONIOrMHM Ha OCHOBE KaTanu3a. 3eJeHas XUMHUSL.

YTBepkIeHO Ha 3acenaHuu Kadeapbl OWOXMMHM M OPTraHUYeCKOW XWMHUU, MPOTOKOJ No oT
« » 20 T

H.o. 3aBenyromero kadeapoii Bapanosa O. B.

[Ipenonasarens _baxtun C.I.

Kpurtepun oneHnBanus MOAyJIbHOI0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 20
3 20
Bcezo 50

10. OBPA3EILl DOK3AMEHAIIMOHHOI'O BUJIETA
(meopemuueckue 6onpocwl K 3K3ameHy, obpasey buirema u Kpumepuu oYeHU8aHUsl)

Teopemuueckue 6onpocwl K IK3aMeHy

1. CoBpeMeHHas XUMHS U XUMHUYecKasi 0€30MacHOCTh — KaK JUCIUIUIMHA: MPEAMET, LeTu U
3amaun. Cucrema «Oxpyxaromias cpeaa — ueaoBex». [Ipo0iieMbl B3auMo1eHCTBUSI.

2. OO0ecrieyeHue yCTOMYHMBOTO Ppa3BUTHS I[MBWIM3AMKM KAaK BakKHEHIIas mpobieMa
COBpEeMEHHOCTH. VICTOUHUKY 3arps3HEHHS OKPYIKAIOIIEH Cpeibl, KiIacCHuPUKaIusl.

3. Kpurepuum OLIEHKM COCTOSHHUSI OKPYKAlOWIEW Cpelbl: CAHUTAPHOTUTUEHUYECKUE
MoKa3aTenn U JKOJOrmueckue Kputepud. HopmupoBanue aTmocepHBIX 3arps3HEHHI.
HopMupoBaHue 3arps3HsIONIMX BEIIECTB B BOJIHBIX OOBekTax. HopmupoBaHue conep:kaHus
BpEHBIX BEILECTB B IOYBE.

4. OCHOBHBIE HCTOYHHMKH 3arps3HEHUs aTMOC(PEepHOro BO3AyXa. XHMH3M H MEXaHU3M
oOpa3oBanus a’po3onieii B arMmocdepe. CoemuHeHHs cepbl M a30Ta B arMmocdepe: MTyTH
MOCTYIUICHUS, TPEBPAILICHMUS.

5. KucnorHas cenuMmeHTanus (KUCIOTHBIC JOXK/IN).

6. TloBenenue o30Ha B atMocdepe. [leficTBre 030HA HA )KUBBIC OPTAHU3MbI M MAaTCPUAITBI.

7. «IlapHUKOBBIH 3P PEKT», MEXaHH3M BOZHUKHOBEHHSI.

8. Cwmor: ycnoBusi GOpMUPOBAHHS, BUIBI.

9. MepompusaTisi MO CHIDKEHUIO 3arps3HEeHHsi aTMocdepHoro Bo3zayxa. CaMoouulieHue
aTMOC(epHI.

10. Uctounuku 3arpsizHeHUs runpocdepsl. [IpeBpaiieHne XuMHUUECKUX BEIIECTB B BOJHOM
cpene. 3anuTa BOAHOM cpebl OT 3arpsi3HeHUsl. MeToibl OYMCTKU CTOYHBIX BOJ. Kputepuu oneHku
Ka4yeCTBA MUTHEBOU BOJIBI.

11. IlpeBpamienue coeqWHEHUM cepbl W a30Ta B mouBe. l[loBeleHHE TaJOr€HOB B IOYBE.
TexHOreHHbIe MOTOKM BEUIECTB, SMUTPALIM XUMUYECKUX 3JIEMEHTOB B IIOUBEHHOM cjoe. Brnusnue
TSDKEJIBIX METAJJIOB Ha KaueCTBO MOYB. BinsHue KUCI0TOOOPa3yOMKX BEIIECTB HAa KAYeCTBO MOYB.
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12. Tectunuapl Kak 3arps3HsIOmMA (akTop. DKOJIOTHUYECKHE TMOCIEACTBUS MPUMEHEHUs
HECTHULIN]IOB.

13. Cucrema  «cpenma-znopoBbe».  Kpurepum  cocrostHuss — 310poBbsi.  CaHMTapHO-
AMUIEMUOJIOTMYECKOE OJIaronoayyue HaceaeHusl.

14. Kanueporenusie hakTopsl cpesl. BelecTBa-TOKCHKAHTHI B MPOTyKTaX MATAHUS.

15. Boustnue atMocgepHBIX 3arps3HEHHWH Ha 370poBbe HaceneHWs. Boma kak ¢axrop
3JI0POBBSI.

16. BoenHble eHcTBUS KaK (aKTOp 3arps3HEHUs] IPUPOAHOMN Cpelibl. XUMUUECKOE OpYKHUE.

17. HayuHble OCHOBBI COBPEMEHHOW KOHIENIMM MoHuUTOopuHra. llemm wu 3agaunm
HKOJIOTHYECKOTO0 MOHUTOpHHTAa. CHUCTEMBbI aBTOMATHYECKOTO MOHUTOPHHTA. J[MCTaHIIMOHHBIC
METOJIbI HCCJIEIOBAaHUSI OKPYXKAIOIIEH Cpelpl U ee U3MEHEHHs. Polb XHUMHH B SKOJIOTHYECKOM
aHanuze. MeTo bl ONpeeICHNs 3arpsI3HAOIIUX BEIECTB.

18. XuMuyeckuil aHaIM3 U YIPaBIECHUE DKOJOTUYECKUM PUCKOM. Y SI3BUMOCTH HACENEHUS B
BOCHIpUATUH pucka. CHIDKEHUE pHucKa. PaH)XxnpoBaHHe SKOJIOrMUECKUX IMPoOJieM MO CTENEHU PUCKa.
[TpUHLIUIIBI ¥ KPUTEPUH FKOJIOTO-XUMUYECKOM IKCTIEPTU3bI. DKOJIOTUYECKOE ayAUPOBAHHUE.

19. Knaccuduxanust XuMU4eCKUX PEAKTHUBOB.

20. R-mHIOexcs! mig 0003HaYEHNS OIaCHBIX CBOMCTB XMMHUUYECKUX BEIIECTB.

21. S-unnekch s 0003HaUYeHUs TPEOOBAHUI 10 TEXHUKE OE30MTACHOCTH.

22. Cnoco0Osl XxpaHeHUs peakTuBOB. [locyna st XpaHEHHUS PEaKTUBOB PA3IUYHBIX KJIACCOB
OMmacHOCTH. MapkupoBka. ABapuifHO XuMHuuYecku omnacHble BemiectBa (AXOB). 3ammra Ha
XUMUYECKH onacHbIX 00bekTax (XOO0).

23. TpaHCHOpPTHpPOBKAa U TEPEMEIIEHUE pPEaKTHBOB. B3amMOCBs3b MPOOJIEM SKOJIOTHH H
0€30MacHOCTH  XMMHYECKUX  TPOMU3BOJACTB. VICTOUHMKM  3arpsi3HEHUST B XUMHYECKOU
MPOMBIIIICHHOCTH.

24. TloTeHIMAIBHO OMACHBIE TEXHOJIOTHYECKHE MPOIECChl XUMUUECKUX U HEPTEXUMUYECKUX
MPOU3BOJICTB. DKOJIOTHYECKHE MPOOIEMBI OTACTHHBIX XMUMHUYECKUX MPOU3BOACTB (MPOU3BOICTBO
aMMHMaKa, a30THOM KUCJIOTHI M €€ cosel, pocdopa, CHHTETUIECKOTO ATHIOBOTO CITUPTA).

25. IloHmkeHue B3PBHIBOOMACHOCTH OTACNBbHBIX IMPOLIECCOB XUMHUYECKUX MPOU3BOJICTB.
DKoJIOTHYEeCKHEe MpoOJeMbl  OTAEIBHBIX OTpaciied  MPOMBIIIJICHHOCTH  (TEIJIOdHEpreTuKa,
TUIPOIHEPTeTUKA, aTOMHAs DHEPTeTHKA), aBTOTPAHCIIOPT M OKPY Karomias cpesa.

26. Knaccudukanuss  OTXOJOB  XHMHYECKOW  TPOMBINUICHHOCTH W METOJIOB  MX
o0e3BpekuBaHus. 3amUTa aTMOCPEpPHOTO BO3AyxXa Ha mnpeAnpusatusx. [IpuHImMn nedcTBus
arnmapaToB 00eCTbIIIeBaHUS Ta30B (MBLIICOCAIUTEIBHBIC KaMePhl, ITUKIOHBI, (PHIBTPBI, CKPYyOOEepHl 1
Ap.).

27. 3ammrta BOJHBIX OOBEKTOB HA MPEANPHUATHH, OOpa30BaHHUE, COCTaB U CBOMCTBA CTOYHBIX
BOJA. METOJbl OYMCTKH CTOYHBIX BOJ (MeXaHWYecKHue, (PU3MKO-MEeXaHUYECKHEe, KOaryJsIHOHHBIC,
copOIMOHHBIC, (PIIOTAIMOHHBIC, SKCTPAKIITHOHHBIE METO/IbI).

28. BTopu4HOE HUCIOJIb30BAHKUE BOJBI M CUCTEMBI 3aMKHYTOTO BOJIOCHAOKEHUS. Y THIIN3AIHS
1 00e3BpeKMBaHUE OMACHBIX OTXOOB.

29. Vrunuzanusi TBEPIbIX, KUIKHUX, ra3000pa3HbIX, paJlOaKTHBHBIX OTXOAOB. I[Ipobiema
3aXOpPOHEHHS OTXO/I0B.

30. Kputepun coBepilIeHCTBAa TEXHOJOTUYECKHX CHCTEM M HUX CBA3b C BO3JCHCTBHEM
XUMHYECKOT0 TpENnpUaTUs Ha OKpyXKarollyio cpeny. HanexxHocTs 000pynoBaHMs, CHCTEM
JTUATHOCTHKY ¥ YIPABICHUS s 00ecrieueHns 0€30MacHOCTH XUMUYECKUX MTPOU3BOICTB.

31. Pecypco- m sHeprocOeperaronue TEXHOJOTUH B XWMHU, BTOPHUYHOE HCIIOJIH30BAHUE
CBIPBSI, KOMILJIEKCHAsI MepepadoTKa ChIPhs, 3aMKHYTHIE TEXHOJOTHYECKHE MPOIECChl KaK MyTH
pemieHus 3KoJorudeckux mnpoOneM. OCHOBHbIE MPUHIUIBI OpPraHUu3aldd  MajJOOTXOJHBIX
TEXHOJIOTUM. BUBI TEXHOIOTUH.

32. Dxonoruyeckass OMOTEXHOJIOTHsI, OCHOBHbBIE CTaUU OMOTEXHOJIOTUYECKUX MPOU3BOJICTB.
HoBple HampaBieHus B 001acTH NepepadOTKM TNPOMBIIUIEHHBIX M OBITOBBIX 0TX070B. O030p
COBPEMEHHBIX TEXHOJIOTHH.

33. TexHONOTMM Ha OCHOBE KaTaiu3a. TeXHOJOrMH KOMIUIEKCHOW mepepaboTKu
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HEOPraHUYECKOTO CBIPbS (TEXHOJOTUH (IIOTAIMH, OKCTPAKIMH, HAa OCHOBE NPUMEHEHHS
KOMILIEKCOHOB). COJTbBaTOMETAIUTYPrHsl, K MUKPOOHOJIOTHYECKAS METAJLUTY PTHSL.

34. Karanutnueckas (¢ukcanusi as3oTa, [AWOKCHAA yriiepona. TeXHOJOTMH TOPEHHUs.
doTtoxumuyeckre TexHoJorud. IlnasmMoxuMudeckne, Ja3epHO-XMMUYECKHE, SICPHO-XUMUYECKHE
TEXHOJIOTUH U IPYTHE TEXHOJIOTHH.

35. HoBble HampaBlieHUs] XUMHUYECKUX HCCIICIOBAHUN: HAHOTEXHOJOTHH, KBAHTOBAsT XUMHUSI,
CIIMHOBAsI XUMHSL.

36. DKOJIOrMYECKUH KOHTPOJIb HA XUMUYECKUX MPEATIPUATHIX.

37. Be3onmacHOCTb Tpy/Aa B XUMUYECKOH MPOMBIIIICHHOCTH.

roy BIO JIOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»
@DakyJbTeT XUMUYECKUU

CneyuanvHocms: 04.05.01 « DyHoamenmanbHas u NPUKIAOHAA XUMUS)
IIpoguns:
IIpoepamma noocomosxu.: cneyuaniumem
Cemecmp 9

Yyebnas ducuunﬂuna «Coepemennaﬂ XUMUA U XUMUYECKASA 0e30NACHOCHLbY

BUWIET Nel
1. CnocoGb1 xpanenust peakTuBoB. Ilocyna s XpaHEHMs] PEAKTUBOB Pa3jIMYHBIX KJIACCOB
OTMacHOCTH. MapKupoBKa. ABapuiiHO XWUMHUYECKH omacHble BemecTBa (AXOB). 3amura Ha
XUMHUYECKH onacHbIX 00bekTax (XOO0).
2. Dxonoruyeckas OMOTEXHOJIOTHS, OCHOBHBIE CTANH OMOTEXHOJIOTUYECKUX MTPOU3BOJICTB.

YTBepKaeHO Ha 3acelaHud Kadeapbl OWMOXMMHHM W OPraHUYECKON XUMHUHU, TPOTOKOT Ne oT
« » 20 r.

WN.o. 3aBenytomiero kadeapoii Bapanosa O.B.

DK3aMeHaTop baxtun C.T.

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konauuecmeo oannos
1 50
2 50
Bcero 100




11.
(He npedycmompeHbvl npocpammon Kypca)
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OBPA3EILl TECTOBOI'O 3AJAHUA

12. KPUTEPUU ONEHUBAHUA

Pacnpeoenenue 6annos, Komopwie Mozym noayYums CmyoeHnvl

6 npoyecce u3yuenusn 0uCl(ul’lJlqul

Opranu3anuoHHO- CPC
y4ueOHasi padoTa CTy/leHTa HHH";:;S’:;“HM MoayabHBI KOHTPOJIb Beero
Max 25 OamnoB max 25 OayoB max 50 GamioB
BBenenue B COBpEMEHHYIO
XUMHIO U XUMHYECKYIO
BBITIOJIHEHHE U Caya desomacnocts (10%);
Xumugeckoe 3arpszaenne | 100 Gamnos

MPaKTHYECKUX padoT

MOATOTOBKA pedepaTa

XHUMHUYECKHNE OCHOBBI

9KOJIOTUYECKOTO aHAIN32
(20%)

okpyxarorieid cpenbl (20%);

CyMmMapHass UTOroBasl OLIEHKa IO KypCy BBICTaBJISIETCSI B COOTBETCTBMM CO CIIEAYIOIIEH

LIKaJIOM:
HlIxana coomeemcmeusn 6a1106 HAYUOHATLHOU WIKAIE
Ounenka Ouenka nmo OueHka 1o rocy1apcTBeHHOM MIKaJje Ouenka no
no mkaje | 100-6anbHoI (3x3ameH, MuddepeHIMPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor110) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YAOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPHUTEIHHO) 3aUTEHO
FX 35-59 2 (Hey1OBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOKHOCTBIO MIOBTOPHOI cllauu
F 0-34 2 (HEyIOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MO>KHOCTBIO IOBTOPHOM C/1a4yM MPH yCIOBUU
00s13aTeIpHOT0 HAOOpa JOTIOJTHUTEIBHBIX 0aJIIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE YYEBHOI'O NIPOLECCA

JlexuMOHHBIE 3aHATUS IPOBOJATCA B Ay IUTOPUM, OCHALIEHHON MYJIbTUMEIUUHON TEXHUKOU U

TOCKOH.

[TpakTuyeckue 3aHATUS TPOBOIATCS B JabopaTopuu,

BBITIOJIHEHHsI paboT o0opyaoBaHue. B noctymne numerorcs:
e IlepcoHanbHBIN KOMITBIOTED
e  MynpTUMEIUNHBIN IPOEKTOP
e Pedpakromerp A60e

colepkaiieii HeoOXoaumoe st
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Cnexrpodoromerp CD-46

Bopoctpy#iHbli 1 MAaCJISIHBIM HACOCHI
TexHOXMMHUYECKHE BECHI

AHaIUTHYECKNE BECHI

Juctumisarop

KommiekT cnieruanbHOM XUMHUYECKON TTOCY JIbI
PeaxTuBbl

14.

PEKOMEH/JOBAHHASA JIMTEPATYPA

Nudpaxpacusiii ciekrpomerp UR-10 (I'Y UTHOOY um. JI.M. JIuTBUHEHKO)
SAMP cniekrpometp Bruker 400 MHz (I'Y UH®OVY um. JI.M. JIuTBHHEHKO)

HanmeHnoBanue

Koa-Bo
IK3EeMILIAPOB
B OH0JIHMOTEKE

HouHY

Hannumne
3JIEKTPOHHOH
BepPCHH B
IBC

Ocnoenasa numepamypa

I'ycakoBa H. B. Texnocdepnas 6e30macHOCTh: (HU3HKO-
XMMHUYECKHE IpoLecchl B TeXHOocepe [DIeKTpOHHBIN
pecypc] : yue6Hoe mocodbue / H.B.I'ycakoBa - M.: HUILI
NH®PA-M, 2015. - 185 <c¢. Pexum pocryna:
http://znanium.com/bookread2.php?book=461112

Tpudonos K. U. Dusmko-xumMudeckue TMpoLECCH B
TexHochepe [Dnekrponubii pecypce] : yuebnmk / K. .
Tpudonos, B. A. /leBucumnos - 2 u3a., ucmp. u AoI. - M.:
®opym, HUIL[ MHOPA-M, 2015. — 256 c. Pexum
JocTymna:
http://znanium.com/bookread2.php?book=488268

Eropos, B. B. Dxonoruueckas Xxumusi: y4e0. mocodue s
cTyA. Bblcul. yude0. 3aBeaenuil / B. B. Eropos. - CaHkT-
[TerepOypr : JIanp, 2009. - 192 c.

Muxanpuyk, B. M. YueOGHO-MeTonuyeckoe mocodue K
nabopatopHblM  paboraMm 1o Kypcy "Xumuueckas
texHonorus": (mis cryaentoB HampasieHus 04.03.01
"Xumus" u cnermansHoct 04.05.01 "dyHnaMeHTanbHas
u npukiagHas xumus") / B. M. Muxanbuyk, A. B. benbiii,
M. A. CunensaukoBa ; ['OY BIIO "Jloneuxuit
HAI[MOHANIGHBINA yHHUBEpCUTET", XUMUYECKHH (PaKyIbTeT.
- JJonenk: 'OY BIIO "JlonHVY", 2017. - 62 c.

20

/Jlonoanumensvnan numepamypa

Oxomnorus u 6e3omacHocTh : Crpas. T. 1 : bezonacHocTh
yenoBeka, U. 1 / H. I'. Peibanbckuii, A. 1. CaBuikuii, M.
A. Mansposa, B. B. T'op6aroBckuii ; Ilog pen. H. T.
Pri6ansckoro. - M. : OKUII : Ayro, 1995.

Hosuxkos, 1O. B. Dkonorus, okpyxatoias cpeaa u
yenoBek : Yue0. mocobue aiis By30B. - M. : I'panp :
ArenrctBo "®ANP", 1998.

17
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15. UHO®OPMAILIMOHHBIE PECYPCHBI

https://elibrary.ru/ (Hayunas snekTpoHHast OnOInOTEKA).

rushim.ru/books/books.htm (DnexTpoHHas 6HOIMOTEKA MO XUMUHU U TEXHHKE).

library.donnu.ru (Hayunas 6ubnuotexa JonHY).

https://minobrnauki.gov.ru/ (MuHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit

deneparyn)

e http://www.obrnadzor.gov.ru/ru/ (OenepanpHas ciyx0a o Hag30py B chepe oOpa3zoBaHuUs
U HaYKH)

e http:/mondnr.ru/ — MunucrepctBo o60pa3oBanus u Hayku Jloneuxoit HapomHoii
Pecry6nmku

o http://resobrnadzor.ru/ — PecniyOnukaHckas ciry»x0a 1o KOHTPOJIO ¥ HaI30py B cdepe

o0pa3oBaHUs U HayKu

16. INPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopamusnas nuyensus JJOHHY Ne 46484614)

2. Microsoft Office (kopnopamusnas nuyensus JJOHHY Ne 46472919)

3. Microsoft Visual Studio (nuyensus npoepammsr DreamSpark ons evicuiux yueOHbIX 3a6e0eHull)

4. Jluyensuu GPL, Apache, BSD o011 c600600H020 npocpammuozo obecneyenus: - AHmusupyc
Kacnepckoeo;- Adobe Acrobat Reader;- xPDF.

Pabouas mporpamma paccMOTpeHa W NepeyTBEpIKJeHa Ha 3acelaHuM Kadenpbl OMOXUMHUH U
OpPraHUYECKON XUMUU
¢ u3MeHeHusMU (0e3 n3menenuit) va 20 roJ.

IIporokom Ne OT « » 20 r.

HN.o. 3aBenytomiero kadeapoit




