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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Mporpammy oucumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Ynaxosuy H.A. Kadeapa
HeopraHm4yeckom xmummnmn Xnmudecknin nHCTUTYT nM. A.M. Bytneposa , Nikolay.Ulakhovich@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dbopMmnpoBaHNE y CTYAEHTOB NOHATUA O TEOPETUYECKNX OCHOBAX 3TON ANCLUNINHDI, €€
0CODEHHOCTSIX, CBA3U C APYrMMM HayKaMn 1 ee NpakTU4eckol 3Ha4MMocTu. B pesynbtate ocBOEHMS
LaHHOM OMCUMMANHBI OONXHbI OblITb CPOPMUPOBAHbLI COBPEMEHHbIE NPEeACTaBNEHUS O cTpaTerum
YMEHbLLIEHUS ONACHOCTM XUMUYECKMX NMPOM3BOACTB, O NPOobnemMax OLEHKN 1 yNpaBleHUs puckamu,
CBSI3aHHbIMM C MCMONb30BaHMEM XMMMKATOB, UX MOBEOdEHUIO B OKpyxXatouwel cpene. Obyyatowmecs
OOJIXHbI MONYYNTb NPEeACTaBNEHNE O COOTHOWEHNN MEXAY XUMNYECKON CTPYKTYPON U TOKCUYHOCTbIO,
0 MecTe XMMMNYECKOI Haykn B KOHLIENUUN YCTONYMBOrO pasBntms obuecTtsa, 0 NpUHLMNax
obecneyeHns 6e30MacHOCTM YenoBeka 1 oKpyXatowen cpelbl. Ha ocHoBE MOMyYeHHbIX
TEopPEeTMYEeCKMX OCHOB 0byyatoWmecst OOMXHbl yMEeTb aHann3npoBaTh BUAbl 9KCTPEMabHbIX
XUMUNYECKUX BO3OENCTBUI HA YenoBeka N MogennmpoBaTtb NOBeAEHNE XUMNYECKMX BELECTB B
oKpy>xarolen cpeae.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " C2.0B.3 Matematnyecknii n
€CTEeCTBEHHOHay4HbI" OCHOBHOW obpa3soBartenbHoi nporpammebl 020201.65 dyHOoameHTanbHas
NpUKNagHas XMMus 1 0OTHOCKTCS K aucuunnmHam no eblbopy. OcBanBaetcs Ha 2, 3 kypcax, 4, 5

CeMecTpbl.

OucumnnnHa "TexHOoreHHbIe CUCTEMbI M 3KONOrMYeCcKniA pUck" 0THOCUTCS K OUCUMNANHAM Mo BblOpy
yyebHoro uukna C2. "MaTtemaTnieckme n eCTeCTBEHHOHay4Hble aucumnanHbl". OHa basupyeTtcs Ha
3HAHUSX U YMEHUSIX, BbIpaboTaHHbIX NPU MPOXOXAEHUN 0BLWMX NPOGIECCMOHANBHBIX KYPCOB 6a30BoiA
yacTtu umkna C3. "HeopraHunyeckas xumMus" (XmMms 9NEMEHTOB, OKUCNUTENbHO-BOCCTAHOBUTENbHbIE
peakuunn, KOOpANHALMOHHbIE coeanHeHns), "OpraHunydeckas xumms", "dusnyeckas xmmmns".
MonyyYeHHble NPV OCBOEHUN OUCLMMNINHBI 3HAHWS 1 YMEHWS 0bneryatoT 0OCBOEHME ANCLMMIINH
"XuMmyeckmne ocHoOBbI Brionormyeckmnx npoueccos”, "AHanuTMYeckas XMMns 1 okpyxaowas cpena” un
LPYrux KypcoB no Bblbopy.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

LLinchp komneTeHumu npwoﬁp::‘::nggl)ﬁg;ﬁ;wuuuu
MK-2 MOHMMAaET POJib ECTECTBEHHbIX HAYK (XMMUM B TOM 4YuCre) B
(MpocpeccnoHantHbie BblpaboTke Hay4HOro MPOBO33 eyHI/IFI'
KOMreTeHuun) P y P P ’
NOHMMaeT He0HX0AUMOCTb 1 cnocobeH NpuobpeTartb HOBbIE
MNK-7 3HaHW4 C UCMONb30BaHNEM COBPEMEHHbIX Hay4YHbIX METOLOB Y
(npodpeccunoHanbHble BnageeT MMU Ha ypOBHE, HEOOXOAUMOM ANS peweHns 3aaad,
KOMNeTeHLmm) NMeloLNX eCTeCTBEHHOHAY4YHOe cooepXaHe 1 BO3HMKaoLWmMX
MpW BbIMONHEHUN NPOJOECCUOHANbHbIX PYHKLNI;

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:

obuwwme 3aKOHOMEPHOCTM NPOTEKAHUS XUMUYECKUX peakuuii, nexalmx B OCHOBE MexaH13Ma
TOKCMYECKOro OenCTBUSA OnacHbIX XMMUYECKUX BELECTB B 3aBUCUMOCTW OT UX NPUPOabI, Knacca
TOKCUYHOCTW, arperatHoOro COCTosiHMsA N CTPyKTypbl.

2. DONIXEH yMeTb:
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;

npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

OPUEHTUPOBATLCS B 0COOEHHOCTSX BO3AENCTBUS XMMUYECKMX (DAKTOPOB Ha OpraHnW3M YenoBeka U
OoKpyXarolLLyto cpeay.

3. 0OMXeH BnaneTb:

HaBblKaMW MO OLLEHKEe 3KO0rM4eckoro pucka n Mep no yMeHbLWeHM ONacHOCTU XUMUYECKNX
KaracTpo.

4. nONXeH OEeMOHCTPNPOBaTbL CMNOCOOHOCTb M FTOTOBHOCTb:

MPUMEHSATb OCHOBHbIE 3aKOHbI XMW NPY 0OCYXAEHWUN NOMYYEHHbIX PE3yNbTaToB, B TOM YKCNE C
NpvBneYeHnemM NHOPMaLMoHHbIX 6a3 aaHHbix (MK-3).

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOoayns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI OTCYTCTBYET B 4 CEMECTPE; 3a4eT B 5 ceMecTpe.

CyMMapHOo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl u yachbl
ayoMTOpHOM paboThbl,

Pasnen
Henens WX TpyA0eMKOCTb TekyLime coopMbl
N 'D'"Kn"(")'g;ﬂ;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmellabopatopHbie
3aHATUA pabotbi

Tema 1. BeegeHve.
Crtpaternst yMeHbLleHns
ONacHOCTN XMMNYECKNX
1. [nponssoacTe. AHanna 4 1 0 2 0
aKTyanbHbIX Npobnem
TOKCUKONOIUW.

Tema 2. besonacHocTb
N ycTo4ymMBOE pacsutune
umBUIN3aLnn.
TexHnyeckne cpencrea 4 5 0 5 0
yrnpaBneHns YPoOBHEM

6e3onacHoCcTy
XUMUYECKUNX
npon3BOACTB.
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 3. Bo3pencTteue
XMIMUYECKMX DaKTOPOB
Ha OpraHn3M 4yenoseka.
Knaccugomkaums
XUMUYECKNX BELLECTB NO
3 X OENCTBUIO HA
OpraHu3M 4Yenoseka.
Knaccbl onacHocTr
XUMUYECKNX BELLECTB,
YCTaHOB/NEHHbIE
HOPMaTMBHbIMA
OOKYMEeHTamu.

Tema 4. Kputepum
TOKCUYHOCTU
XVIMUYECKUNX BELECTB.
[MyTn noctynneHns 1008
B OpraHn3m yesnoseka.

Tema 5. TpaHcnopt
Kucnopopna B

5. |opraHusme, TkaHeBoe 4 5 0 2 0
OKMCNeHue.
MHTepakTuBHbIA onpoc.

Tema 6. lNpuHUMnbI
nonbopa NpoTMBOAANiA
NPV XMMNYECKMX
oTpasneHusx. Metogbl
ANHaAMMYeckoro
NPOrHO3MpPOBaHUA 1

6. |KONNYeCcTBEHHOMN 4 6 0 2 0
OLEHKM TOKCUYEeCKOro
OEencTBMS B WMPOKOM
ananasoHe
KOHLIeHTpauum u
BPEMEHMN OeNCTBUS.

[ MHEH300NOKCHHBI.

Tema 7. lNogxonbl K
co34aHunio ?rpynnoBsbix
aHTMOOTOB?, CNOCOBHbIX
noBbllwaTb
PE3NCTEHTHOCTb

7. |opraHusmMa K rpynnam 4 7 0 2 0
XMIMWUYECKUX BELLECTB,
obnaparwwmx odwmumMm
MexaHu3Mamm
TOKCMYECKOro
nencTeuns.
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 8. HepBHbIN
nMnynbC. Aapl 1
8. [npoTnBoaANS. 4 8 0 2 0
AHTUXONUHACTEPA3HbIE
anbl.

Tema 9. Kpyrnbii cTon:
?MopenvnpoBaHue
NOBELEHNS XUMMKATOB B
oKpyxatowen cpene?
Tema 10. Agbl ?
6nokaTopsl
nMpuaoKcanesbIx
10.|dpepMeHTOoB. 5 10 0 2 0
AnpeHobnokartopsi:
cepoyrnepog,
rmapasuH.

Tema 11. Trionosble
06l U UX NPOTMBOSAUS.
Anbl ? 6nokatopsl
11.|TMONbHbIX rpynn 5 11 0 2 0
6riomonekyin.
JnTnonoBble aHTMOOTHI.

Tema 12. S obl kposw.
FeMornobuvH ? sabl n
NpOTMBOALNS.
12 Tokcnyeckoe pencrteme
MOHOOKCKAa yrnepoga.
Anbl
meTremornobmHoobpasosartenu.
"eMonuTuyeckne aabl.

Tema 13. Unanunapbl n
aHTULMAHNObI.
Buonornyeckoe
noencTtene umaHnoos.
MeTremornobuH kak
aHTUUMaHuA,

Tema 14.
OKCTpeMasbHble
XUMmn4yeckmne
BO30ENCTBUS.
OcobeHHoCTH

14 |PKCTPEMANbHBIX
BO3ECTBUNA
TOKCUKaHTOB. Buapbl
9KCTpeMasnbHbIX
XNMUYECKNX
BO3OENCTBUNA..
NHTepakTmBHbIA onpoc

5 12 0 2 0

13.
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Paspen

Moayns

AducunnnuHol/

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

NOHATUSA
?karactpogoa?.

9KCTpeMasnbHble
XMMMYeckme
BO3OEeNCTBUS.
Mpobnembl
ANarHOCTUKMN.
?MNon3yyne
KatacTpodbl?.

15.

Tema 15. Onpenenerve

OcobeHHOCTN peakumit
opraHvama 4yenoseka Ha

15

16.

Ha CHMXeHune

Tema 16. besonacHocTb
N TEXHOTEHHbIA PUCK.
OnpepeneHne NoHATUS
?puck?. MNMpenenbHas
9OPEKTMBHOCTb 3aTpar

TEXHONeHHOro pumcka.

16

17.
MOBbILWEHHbIA U

Tema 17. Kpyrnbiia cTon:
?0ueHka 1 ynpasneHvne
PUCKOM. DKONOrMYeCcKuni
puck. Mpruemnembii,

HEeNPUeMNUMBbIA pUCK?.

17

XMMUNYECKMX
18.
3awunThbl

TexHonorumn.

Tema 18. TexHuyeckme
cpencTBa ynpaeneHus
ypoBHEM 6&30MacHOCTM

npoun3soacts. CUCTembl

noTeHumanbHOOMNacHbIX
NpPOoLIECCOB XMUYECKOW

18

Tema . NTtorosas

doopma KOHTpons

3avert

NToro

36

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BBepeHue. Ctpaterusi yMeHbLUEeHNS ONAaCHOCTU XMMUYECKNX NPoM3BoaCTB. AHann3
aKTyanbHbIX NPO6sEM TOKCUKONOTUN.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PernctpaunoHHbin Homep 718917
Crpanunua 7 us 23.
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Tokcukonornyeckume npobnembl B CTpaTernm yMeHbLIEHNS ONacHOCTU XMMUYECKUX MPOU3BOLCTB.
Ctpateruns ynpasneHus NPUMEHUTENBHO K YPe3Bbl4aiHbIM CUTyaunsam. CTo4YHMKY BbloeneHus
BpedHbIx BewecTs. CunbHooencTeyowmne anosutbie Bewectsa (COSAB). Otpacnn NpoMbIWNEHHOCTH,
KOTOpble BHOCAT HanbonbWwwii BKNan B 3arpsiaHeHe atMocapepbl. Hanbonee pacnpocTpaHeHHble
TOKCMYHbIE BEWECTBA, 3arpasHsaowme atmocgepy. OCHOBHblE NCTOYHUKN 3arpSa3HEHNS
rmgpocepsbl. BewecTsa, 3arpasHsatowme noysy, U X UCTOYHUKKU. DKONOrnyeckas Harpyska.

Tema 2. BesonacHOCTb M yCTOMYUBOE pacBUTME LuBUNM3aumu. TexHuyeckue cpencrsea
ynpasneHuUs ypoBHeM 6€30MacHOCTM XUMUYECKUX NPOU3BOACTB.

npakTudeckoe 3aHsitne (2 yaca(os)):

HopMupoBaHmne xnMmyeckun onacHblx BewecTs. [NpenenbHo gonyctuMble KoHUueHTpauun (M0K)
paboyei 30Hbl, HACENEHHbIX MYHKTOB, CpefHecyTo4Has. OLeHKa XMMNYECKON OnacHOCT npu
COBMECTHOM NPUCYTCTBUM B aTMOCHEPHO BO34YXE HECKONbKMX BELECTB, 0bnaaarwmx aoauTuBHbIM
nencrtemeM. CyMMapHbI MHOEKC 3arpsa3HeHns atmocgoepbl. KoadhdmumneHT BO3MOXHOIo
nHranaumnoHHoro otpaesneHus (KBVO). Npyrue HopmatmeHble nokasaTenn. 3aBUCMMOCTb MexXdy
OMNAaCHOCTbIO XMMNYECKOro BEWeCTBa N 30HON ero XPOHUYECKOro encTems.

Tema 3. Bo3nencreme xmMnyeckux coaktopos Ha opraHusm yenoseka. Knaccudpukauus
XUMMYECKUX BeLLLeCTB Mo UX Ae/ACTBUIO Ha opraHU3M Yenoseka. Knaccbl onacHoOCTH
XUMUYECKUX BeLLLeCTB, YCTaHOB/IEHHbIE HOPMaTUBHLIMU O,O0KYMEHTaMW.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Knaccudomkaumm xmMmnyeckmn onacHbIx BewecTs. Knaccudunkaums XMMM4eCKmx BeEWECTB No CTEMEHN
TOKCUYHOCTUK. Knaccugpukaumnsa XmuMm4yeckm onacHblX BEWECTB MO CTENEHN BO3OENCTBMS HA
opraHuaM. Ypessbl4aHO onacHble, BbICOKO OMacHble, yMEPEHHO OMacHbIE N ManoonacHble
XnMmyeckue seuwecTtsa. Knaccmngukaums ¢ y4etom Beaywmx MexaHM3MoOB TOKCUYECKOro AenCTBUS
XMIMUYECKMX BeleCTB. [1Be OCHOBHbIE FPYMNMbl XMUYECKMX BEIWECTB: BEWECTBA C BbIpaXEHHbIM
MECTHbIM (pa3apaxarowmnm 1 NPrXUraowmm) 4ENCTBUEM HA CIN3NCTbIE 060N0YKM rNas, BEPXHNX
IblXaTeNnbHbIX NyTEN N KOXHblE MOKPOBLI; BEWEeCTBa ¢ Npeobnanaowmnm pe3opbTNBHLIM OEANCTBUEM
Ha OpraHun3m.

Tema 4. Kputepum TOKCUYHOCTU XMMUYECKUX BeluecTB. NMyTn nocTynneHns 08 B OpraHn3m
yenoseka.

npakTnyeckoe 3aHsitne (2 4aca(os)):

XuMmnyeckre BelecTsa ¢ npeobnagarwmm pe3opbTMBHbIM AEeACTBMEM NOAPA3AENSAIOTCS HA 3
noarpynnbl: 1. XMnyeckne BewwecTsa NpenMyLLeCTBEHHO 0OWeS10BUTOrO OEACTBUS. 2.
XunMunyeckre BelecTBa NPENMyLLECTBEHHO HENPOTOKCMYECKOro AeincTBrs. 3. XMMYeckme BelecTsa
NPenMyLLECTBEHHO LIUTOTOKCUYECKOro aercTeus. MepByto Noarpynmny COCTaBNAT TOKCUKAHTHI,
HapyLlarowme aHepreTuiecknii obMeH B opraHmame (HapyweHue TPaHCMOPTHbLIX GOYHKLIMIA
remornobuHa, nHrmbrpoBaHne OEPMEHTOB, B TOM YMCEe (PEPMEHTOB AblxaTebHOM Lenu. Bo BTOpyto
NOArpynmny BXOAAT BEWECTBA, NPEUMyLECTBEHHO HapyLaloLwme NpoLecChl reHepaunn, NpoBeaeHNs
1 Nnepenayn HePBHOMO MMMynbca (HEATPOTPOMHbIE TOKCUKAHTbI). K TpeTbe noarpynne oTHOCST
BELECTBA, HapyLwalowmne nnatmyeckne PyHKLUN KNeTkn, CMHTe3 benka 1 KNeTo4yHoe AeneHue.

Tema 5. TpaHcnopTt Kucnopona B opraHu3me, TKaHeBoe okucneHme. MHTepakTUBHbIN OMNpoc.
npakTnyeckoe 3aHsitne (2 4aca(os)):

CBOICTBa TEXHOrEHHbIX XMMUYECKMX 3arpsa3HuTenei. BewecTsa, HapyLwatowme TpaHCcnopT
Kncnopoaa KpoBbto (a4bl kposu). MoHookena yrnepona. ObpasoBaHue kapbokcureMornobuHa.
KoadpcpmumeHT oTpaBneHuns (koHctaHTa yrnaca). OcTpble 0TpaBneHnsi MOHOOKCUAOM yrnepoaa.
BnnsHne MoHookcuaa yrnepona Ha XenesocoaepXxallme epMenTbl (LMTOXPOMbI 1
umMToXpomMokcuaasy). MpoTneosans npy oTpaBneHMsIX MOHOOKCUAOM yriepoaa. mnepbapuyeckas
okcureHaums. NHransuum kapboreHa. MNprMeHeHne doepKoBeHa.

Tema 6. MpuHUMNBLI Noa60pa NPOTMBOAAMI NPU XUMUYECKNX OTpaBneHusix. Metoabl
AUHaMUyecKoro nporHo3upoBaHusl U KONIMYECTBEHHOW OLLeHKM TOKCUYeCcKoro AecTeusi B
LUMPOKOM Auana3oHe KOHLLeHTpauun u BpeMeHun pencteusi. Aunb6eH304U0KCUHbDI.

npaktnyeckoe 3aHsitne (2 4aca(os)):

KTPOHHEBH
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
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CBoWicTBa TEXHOMEHHbIX XMUYECKNX 3arpsa3HuTenei. BewecTsa, Hapywatowme TpaHcnopT
Knucnopoaa KpoBbto (sabl kposu). MoHookeua yrnepoaa. ObpasoBaHue kapbokcureMornobuxa.
KoagpdomumeHT otpaBneHus (koHctaHta [yrnaca). OcTpble oTpaBneHns MOHOOKCUAOM yrnepoaa.
BnuaHue MoHoOKCKHAaa yrnepoda Ha xenesocomepXxawme goepMeHTbl (LMTOXPOMbI U
umMToXpomokcuaasy). MpoTneosans Npu oTpaBneHMsIX MOHOOKCUAOM yriepoaa. 'mnepbapuyeckas
okcureHaums. NHransuum kapboreHa. MNprMeHeHne oepKoBeHa.

Tema 7. Mopxonbl K CO3AaHUIO ?TPYNNOBbIX aHTUAO0TOB?, CNOCOOGHbIX NOBbILLATb
PEe3UCTEHTHOCTb OpraHM3ma K rpynrnaM XuMu4eckux Belu,ecTs, o6naparowmx ooLLmmm
MeXaHM3MaMM TOKCMYEeCKOro nencreus.

npakTudeckoe 3aHsitne (2 yaca(os)):

NHrnbutopsl uenu abixaTenbHbix PepMeHTOoB. LinaHnabl. TEXHOreHHble UCTOYHUKN LiMaHNa0B
(ranbBaHONPOWN3BOLCTBO, LBETHaa MeTannyprus). MexaHn3m TkaHeBoro okucneHms. Lintoxpoms n
umMToXpomokcmnaasa. AHTuumanmabl. niokosa. ObpasoBaHune unaHrnapurHa rniokosbl. MpoTmeosans
B CNy4Yae Masnbix 003 UMaHuOoB (LMCTEWH, rnyTaTnoH). NpoTtnsosaue B cnyyae OCTPOro oTpasneHuns
uraHnpamm (Tnocynbgpat Hatpus). MeTremornobrH Kak aHTULMaHnA.

Tema 8. HepBHbIN UMnNynbCe. 9abl U NpOTUBOAANS. AHTUXONIMHACTEPa3Hble Aabl.
npaktnyeckoe 3aHsitne (2 4aca(os)):

XvMmyeckune BelwecTBa NpPenMyLwecTBEHHO HEMPOTOKCUYECKOro OENCTBUS. XNopopraHnyeckmne
nectuumnapl (XOM). Hcektmumabl (O 0T, MeTOKCMXNOP, NUHAAH, anbapuH 1 ap.). Fepbuunab (
2,4-nnxnopdpeHokcuykcycHas u 2,4,5-TpuxnopgeHoKCyKcycHas KncnoTbl). PacnpocTtpaHeHue B
atMocdhepe. OcobeHHOCTU pa3pyLWweHns XNopopraHNYecknx NecTMUMAOB B Pa3nnyHbix 06 bekTax
okpyxatouwei cpenbl. Metabonuam XOIT B opraHname yenoseka. buomarHmgomkaums.

Tema 9. Kpyrnbia cton: ?MoaenmpoBaHme nosegeHUs XMMUKATOB B OKpYXatoLlen cpene?
npakTnyeckoe 3aHsitne (2 4aca(os)):

docoopopraHunyeckune coeamHeHms (POC). Mectuunapl, obnanarowme NHCEKTULNAHBIMY
cBoncTBamMu (NPoOn3BoAHbIE POCHOPUCTON, TMOPOCHOPUCTON, GOCHOPHONR, TNO- 1
ANTNOGOCHOPHON, (POCHOHOBOI U TMOPOCHOHOBOI KcnoT).Hanbonee pacnpocTpaHeHHble
goocgoopopraHuyeckme nectuumabl (xnopodgpoc, kapbodoc, metagpoc, poccamma,
meTunmepkanTtogoc). Tepmomectpykums u rugponund ®OC. KoHTponb 3a cogepxaHnem ®OC B
oKpyXxatowen cpeme v B nuwesblx npogyktax. MexaHnam tokcnyHoc dOC. XonnHactepasa kak
Katanuaatop ruoponuaa megmartopa auetunxonuHa. @OC ? UHrMBMTOPbI XONMHACTEPAa3bl.
PeakTtuatopbl xonuHacTepasbl. BewecTsBa, NpenaTCTByoWwmMe KOHTaKTy aueTunxonmnHa ¢
XONMHOPELENTOPOM (XONMUHOMUTUKN).

Tema 10. Sabl ? 6nokaropbl NMpuaoKcanesbix depMeHTOB. AopeHo6nokaTopbl: cepoyrnepoga,
rmopasviH.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BnokaTopbl nMpuaokcanesbix chepMeHToB. MeanatopHas coyHKLMSE KaTexonaMrMHOB (afpeHasnvH,
HopagpeHanvH). MIHrmbutopbl MOHOAaMMHOOKCKAA3b! (cepoyrnepon). HapyweHne obmeHa
6roreHHbIX aMMHOB. BnnsHve ruapasuHa Ha nepenady HepBHoro uMmnynbca. Ero B3anmoneincTeve ¢
nupuaokcanbgocdaToMm. MocnencTemsi HAKONNEHMS KaTeEXONAMMHOB 1 CEPOTOHMHA B
aapeHeprnyeckux cTpyktypax. Mpotmeosians (MMPMAOOKCUH, aapeHobnokaTopbl).

Tema 11. TuonoBbie bl M X NPOTUBOAANSA. AAbl ? 6n10KaTopbl TMONBbHBIX FPynn 6uomonekyn.
JOuTnonoBbie aHTUAOTDI.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Xumpnyeckune BewecTsa NPenmyllecTBEHHO LMTOTOKCUYECKOro aencTaus. JUokCuHbl 1
LMoKCcUHoNonobHble BewecTsa. [onuxnopnpoBaHHble AM6EH30ANOKCHHbI, MONMXTOPUPOBAHHbIE
nnbeH30doypaHbl 1 NONNXNOPUPOBaHHbIE BudpeHubl. OCOBEHHOCTM OEeNCTBUS 3TUX KCEHOBMOTMKOB
Ha opraHnam (?xummyeckuin CIMNLA?). NepcncTeHTHOCTb AMOKCUHOMNOLOOHbIX BEIECTB
(yCTONYMBOCTb K MUKPOBMONOrnyYeckoin oectpykumm n ruaponunay). KoHreHepbl. Vix oTHocutenbHas
TOKCMYHOCTb. JIMOKCMHOBbIV 3KBMBANEHT. TEXHOr€HHbIE NCTOYHWNKM OMOKCUHOMOLOOHbBIX BELLECTB.

Tema 12. bl KpoBu. Femorno6uH ? sabl U NpoTuBosians. Tokcuyeckoe pencreme
MOHoOOKcuAaa yrnepopaa. slabl MeTreMornobuHoobpasosarenu. FemonuTuyeckue sabl.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

KTPOHHEBH
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Monuumknnyeckne apomatndeckme yrnesogoponbl (MAY). MictouHmkm obpasoBaHns MMUrpauns B
6rocgepe. OTHOCUTENBHBIX BKNAL PasNnMYHbIX TEXHOrEHHbIX MCTOYHUKOB MAY. CpaBHUTENbHAS
TOKCMYHOCTb. OCOBEHHOCTM 3NEKTPOHHOW CTPYKTYPbl 1 KaHLLepPOreHHas akTMBHOCTb. HMLmMaTopb! 1
NpPOMOTOPBbI.

Tema 13. LUnaHnabl v aHTMUMaHnObl. Buonornyeckoe oencreue umaHnoos. Metremorno6uH
KaK aHTMUMaHuA.

npakTudeckoe 3aHsitne (2 yaca(os)):

MoHbI MeTannos 1 MeTannoopraHnyeckne coeamHeHmns. BnmsiHne KoHUeHTpauum noHa metanna Ha
opraHuam. DopMbl B3aVMOBNSHNS TOKCUKAHTOB (aAAUTUBHOE OEVCTBUE, aHTaroHN3M, CUHEPrU3M,
ceHcnbunusaums). MIHOeKc TOKCUYHOCTM CMECK TOKCMKaHTOB. AHTPOMNOreHHoe PaamnoakTBHOe
3apaxeHue.

Tema 14. kcTpemanbHble XMMUYeckue Bo3aencTensa. OCo6eHHOCTU 3KCTpeMalibHbIX
BO30eNCTBMW TOKCUKAHTOB. Buabl aKcTpeManbHbIX XMMUYECKMUX BO3OENCTBUMN..
MHTepakTMBHbIA onpoc

npaktnyeckoe 3aHsitne (2 4aca(os)):

[MpeBpalleHns XMMMYeCcKkmnx BELECTB B OKpyXarLen cpene. buotpaHchpopmauns
TOKCUKaHTOB.Peakuumn koHbroraunmn.l1pupoaHble npouecchl NpeBpaLleHns XMMUYeCKnx BeLWeCTB.
doToxmmmnyeckas gectpykums. OKMCNUTeNbHO-BOCCTAHOBUTENbHbIE peakumu. 'maponntmyeckme
npouecchl. Broxummnyeckme npoueccobl. Metabonnam 1 TpaHcopMaLms TOKCUKAHTOB B
rmapocdoepe. Buabl TEXHOreHHOro 3arpsa3HeHuns rnapocdepbl (TOKCHMYeckoe n aBTpodompytolee).
KoadpcpuumeHTt anckpummnHaumm. OcobeHHoCcTn MeTabonnama opraHn4eckmnx TOKCMKaHTOB.
dyHKUMOHaNbHas 1 MatepuanbHas Kymynauuns. BolBegeHne TOKCMKaHTOB 13 opraHm3Ma. KnmpeHc.
[Mepuon nonyebiBeAEHUS.

Tema 15. OnpepneneHue noHsATUSA ?karactpocpa?. Oco6eHHOCTU peakLuuin opraHu3ma
yenoBeka Ha 3KCTpeMmasibHble XuMmnyeckue sosaencresus. Mpobnembl AMarHOCTUKN.
?Mon3yumne KatacTpodpbl?.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Oc06eHHOCTN 9KCTPEeMasbHbIX BO3AENCTBU TOKCUKAHTOB. KaTtacTpodhbl OCTPbIX BO3LEACTBUIA 1
?non3y4yme? katactTpodobl. TMbl TEXHOFEHHOr0 3arpsA3HEHUS OKpYyXatowen cpebl (nokanbHoe,
permoHanbHoe, rnobanbHoe). CpeHsAs roooBas TEXHOreHHas Harpy3ka OTAeNbHbIX XMMUYECKUX
3N1eMeHTOB. 3aKOHOMEPHOCTM BbIOPOCOB 3arpsA3HMTENEN B OKPYXaloLyto cpeay.

Tema 16. BesonacHOCTb U TeXHOreHHbIN puck. OnpeneneHne noHATUS ?puck?. MNpepenbHas
3 peKkTUBHOCTbL 3aTpaT Ha CHUXEHMe TeXHOreHHOro p1cka.

npakTnyeckoe 3aHsitne (2 4aca(os)):

3konormnyeckuii puck 1 ero oueHka. OnpeneneHme ypoBHen 3KONOrm4ecKoro pucka (MpuemMnemsii,
MOBbIWEHHbIN, Henpuemnemblii). YnpasneHme puckoM. KoHevHble Touky oueHkn. KoHuenTtyanbHas
moaenb. Kputepumn Boibopa KOHEYHbIX TOYEK OLIEHKW prcKa (3Konormyeckasi 3Ha4ymmocCTb,
YyBCTBUTENbHOCTb K CTPECCopaM, akTyanbHOCTb AN Lenei KnpasneHusl). 3aBncuMocTu
?003a-3gpdpekT?. Moporosbie 1 Hecrnoporosble 3PAEKTLI BO3AENCTBUS TOKCUKAHTOB. ANrOpUTM
OLIEHKM 3KOJIOrM4yeckoro pucka.

Tema 17. Kpyrnbii cton: 20ueHKa v yripaBneHue puckoMm. IKONOrmyeckum pumck.
NMpueMneMbii, NOBbLILLEHHbIA U HEMPUEM/TUMbIA PUCK?.

npaktnyeckoe 3aHsitne (2 4aca(os)):

XuMnyeckn onacHble 06bekTbl. XMMUKO-TEXHONOrMYEeCKMin 06bekT (XTO) Kak MCTOYHMK
noTeHumanbHoi onacHocTn. Cneumndounyeckune ocobeHHocTn XTO. MNoTeHumnanbHO onacHble
MPOLLECChl XMMMYECKOW TEXHONOrMK (NnepepaboTka 1 NnonyvyeHne TOKCUHECKNX BELWECTB,
nepepaboTka 1 Nony4yeHne B3PbIBOONACHbIX BELWECTB 1 CMECEN, MPOLECChI, MpoTeKatowme ¢
60NbLUIOI CKOPOCTbIO, CMeWaHHbIe NpoLecchl). TpeboBaHMs NPy CO30aHUN XMMUYECKUN OMaCHbIX
00bEKTOB.

Tema 18. TexHnyeckue cpencrea ynpasneHUsi ypoBHEM 6€30NnacHOCTU XUMUYECKUX
npoussoacTB. CMCTeMbl 3aLL,UThl MOTEHLMaNbHOOMACHbIX MPOLLECCOB XUMUYECKOWN
TeXHOJIOrUMU.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
KoHTponbHas paborTa.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

CtpaHnua 11 n3 23.

Buabi
Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnuHel pcemecrpa paborthbl (B yacax) a60Tbi
CTYyAOEeHTOB P
Tema 1. BeepgeHue.
CtpaTerns yMeHblWweHns Mogrotoeka
OMacHOCTU XMMNYECKMX JoMallHero
. |nponssoacTe. AHann3 4 1 3apaHug no 2 pedoepar
akTyanbHbIX Npobnem nepsoMmy
TOKCUKONOrnu. pasgeny
lMoarotoBka
Tema 2. besonacHocTb JOMallHero
N yCTONYMBOE pacBuTmne 3anaHns
LUMBUNN3ALNN. TexHnyeckune
TexHuyeckne cpencrtea cpencrea
) 4 2 2 T
yrnpasneHns ypoBHEM yrnpasneHms pecpepa
6e30nacHoOCTM YPOBHEM
XMMUYECKMX 6e3onacHocTn
NpoOn3BOACTB. XUMNYECKUNX
npouna
Tema 3. BosgencTsune
XMIMUYECKMX (PaKTOPOB
Ha OpraHn3m 4yenoseka. Egﬁ;ﬂf :r';a
Knaccudmkaums sananns no
XUMUYECKUX BELWLECTB MO Teme:
nX OEencTBUIO Ha "
" |opraHuam yenoseka. 4 3 Eﬁ;ﬁfgggﬁze 2 Pecpepar
Knaccbl onacHocTn haKTOPOB Ha
XUMUYECKUX BELLECTB, o I’aHI/Ip3M
YCTaHOBNIEHHbIE qgnoseka
HOPMaTUBHbIMU :
LOKYMEHTaMMU.
lMoarotoBka
Tema 4. Kputepun ggx:&;ﬂern%
TOKCUYHOCTU Teme:Kputepum
XUMNYECKUNX BELLECTB. )
) 4
[MyTn noctynneHns 1008 4 ;a;%ﬁ';'é?(%(” 2 Pecpepar
B OpraHn3M 4Yenoseka.
BewecTs. [yTu
NOCTYNNEHNS
SA00B
Moarotoeka
JoMallHero
Tema 5. TpaHcnopt 3a4aHu4 no
Kucnopona B Teme: TpaHcnopT " o
HTEepPaKkTMBHbIN
. |opraHmame, TkaHeBoe 4 5 |kmcnopogna B 2 on g([::)a
OKNCNEHME. opraHusme, poc.
VHTepakTMBHbIA onpoc. TKaHeBoe
OKWUCNEHME. :
PervucrpaumnoHHbii Homep 718917 OAEKTPOHHEBEH
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AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 6. NpuHUMNbI
nonbopa NpoTMBOSAMIA
NpU XUMNYECKNX
oTpasneHusix. Metoabl Egﬁ;ﬂ:;r';a
ONHaMNYeCcKoro sananns no
NPOrHO31POBaHNA 1 Teme: MprHLAMb
6. |KONMYEeCTBEHHON 4 6 no,u66pa 2 Pedpepar
OLIEHKI TOKCH4ECKOro NPOTUBOS AN
NENCTBMS B IUMPOKOM
nNpU XMMUYECKNX
Ananasons OTpaBNEHUSIX.
KOHUEHTpauuin un
BPEMEHN OENCTBUS.
[ nbeH300MO0KCHBI.
Tema 7. lNoaxonpl K
CO34aHunI0 ?rpynnoBbIX MooroTtoska
aHTMOOTOB?, CNOCOOHbIX JOoMalHero
noBblWwaTtb 3anaHus no
PE3NCTEHTHOCTb Temelloaxonbl K
7. |opraHuama K rpynnam 4 7  |co3maHuio 2 pedepar
XMIMUYECKMX BELLECTB, rpPynnoBbIX
obnaparowmx obwmnummn aHTUOOTOB,
MexaHn3Mamu CMOCOBHbIX
TOKCNYECKOro noBblWaTb pesnc
nencreuns.
MooroTtoska
Tema 8. HepBHbIN JoMalHero
nMnynbc. Sobl n 3agaHus no
8. [npoTnBoaanS. 4 8 [teme: Aobl n 2 Pedpepar
AHTUXONNHACTEPA3HbIE NpoOTUBOSAMNS.
A0bl. AHTVXONNHACTEPA3HbIE
anbl.
lMooroToska
[OoMaLHero
Tema 9. Kpyrnbiin cTon: ::‘ﬂg_Hm no
?MopennpoBaHue : -
9. MOBEACHNS XuMUKAT 9)3 5 4 9 QAOOB,ﬂe’euJ'IeMH[?A(;BaHVIe 2 Kpyrnbin cton
oKpyXarlen cpege” XMUKATOB B
oKpyxaroLen
cpene?
MooroTtoska
Tema 10. Agpl ? JomallHero
6nokartopol 3ajaHusa no
nMpuaokcanesblxX Teme: Anpl,
10.|doepmMeHTOB. 5 10 |[Bnokatopbl 2 Pedepar
ALpeHobnokaTopbi: nMpuaokcanesblxX
cepoyrnepoa, pepmMeHTOB.
rmpopasuH. AnpeHobnokaTopbpl:
cepo
PervucrpaumnoHHbii Homep 718917 OAEKTPOHHEBEH
Bl VHUBEPCHTET
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Moarotoeka
Tema 11. Tnonosble JomatiHero
SA4bl U X NPOTUBOAANS. 3agaHuns no
Anobl ? 6nokatopsl Teme: Tnonosble

11.|TMONbHbLIX rpynn 5 11 |a0bl N ux 2 pedpepar
6romonexyin. nNpoOTUBOALMS.
LdunTtrnonosble aHTUOOTHI. Anbl -

6nokartopol

TUONbHbIX rpynn

MoarotoBka
Tema 12. S obl kposw. JomallHero
FeMornobuH ? saabl 1 3a4aHuns no
NpoTMBOSAMNS. Teme:Anbl KPoBMW.
Tokcuyeckoe nelncTene "eMornobuH.

12. MOHOOKCKaa yrnepona. 5 12 A0bl N 2 Pecpepar
Aol NpPOTUBOSALMNS.
MeTremornobuHoobpasoBaTtenu. Tokcuyeckoe
CemonuTnyeckune Aapl. nencTeme

Moarotoeka
Tema 13. LlmaHngpbl n AoMallHero
aHTMUMaHnabl. 3ana!-||/|9| Mo
Buonoruyeckoe Teme:Linannabl v

13. NEACTBNE LMAHUIOB 5 13  |aHTVUMaHnAObI. 2 Pedpepar
MeTremornobuH kak 5”9”°mquK°e
aHTMumMaHua. ABNCTBNE

UMaHnaoB.
MeTremo
Tema 14.
OKcTpemanbHble
XMnyeckue lMooroToska
BO3L4ENCTBUS. JomaliHero
OcobeHHocTH 3agaHuns no

14.|PKCTPEMANbHBIX 5 14 Teme:9KCcTpemMasngHble 5 NHTepakTMBHbIN
BO3OENCTBUIA XYMUYyeckme onpoc.
TOKCUKaHTOB. Buabl BO30ENCTBUS.
3KCTpeMasbHbIX OcobeHHoCcTH
XMIMUYECKMX 9KCTpPEManbHbIX
BO30ENCTBUA..

VHTepakTuBHbIA Onpoc

Tema 15. Onpepenexve

NOHATUSA

?katacTpodha?. Moaroroeka

OcobeHHOCTU peakuuii ggmamHero

opraHvu3ma 4yenoseka Ha ﬂa!'""ﬂ Mo
Teme:OnpeneneHpe

15. i;ﬁ;ﬂ%ﬂiﬂ?b'e 5 15  [noHATMS 2 Pedbepar

BO3LOENCTBUA. karactpocpa.
MpoGnembi OCO6€H1-IOCTVI
peakuui
ONarHoCTUKN.
2Monayume opraHmama v
KaracTpodobl?.
PeructpaumnoHHbIin Homep 718917 OBAEKTPOHHEH
Bl VHUBEPCHTET
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Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb ;%%%::):?:;Ezg;
AducumnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTYL,EHTOB P
MoproToBk
Tema 16. besonacHocTb ugﬁa?u:eroa
N TEXHOTEHHbIA PUCK. 3a0aHus N0
OnpepneneHne NoHATUS =
201cK?. MpenenbHas Teme:be3onacHodTb 5
16.|’ " 1 N TEXHOrEeHHbIN 2 T
6 9PPEKTUBHOCTb 3aTpar 5 6 pVIC?K ore ecepa
Ha CHUXEHne :
Onpepenenve
TEXHOrEHHOro pucka. MOHSITUS! PUCK.
Mpen
MNMoprotoBka
. MaliHer
Tema 17. Kpyrnbia cton: 3ﬂ§naaHm;|en%
?0ueHKa 1 ynpaBnexme reme:OLeHKa 1
PUCKOM. DKONOrMYeCcKmnin noABNEHUE
17.|pnck. Npremnembin, 5 17 yI/IF())KOM 2 Kpyrnbinn cton
MOBbILIEHHbIA 1 E39|<onor|./|'-|e0|<|/||7|
HenpueMInMbIA PUCK?.
enpnemn pne PUCK.
Mprnemnembin,
nos
Tema 18. TexHnyeckume [NoprotoBka
cpencTtea ynpasneHus JomallHero
ypoBHeM 6e30MacHOCTM 3a4aHus no
XUMUNYECKNX Teme: TexHndyeckue
KoHTponbHas
18.|nponssoacTs. CucTemsl 5 18 |[cpencTea 2 a60$a
3alWmnThbl yrnpasneHns P
noTeHuUnanbHOOMaCHbIX YPOBHEM
NpOLECCOB XMMNYECKOW 6e3onacHoCcTn
TEXHONOrnn. XUMUNYECKNX
NToro 36

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA UHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

- KOHTpOnbHas paborTa 2;

- Kpyrnbii cTon no pasgeny 9 "MonennposaHve NoBeoeHNs XMMUKATOB B OKpYyXatowwen cpene" ¢
NPUBNEYEHMEM BELYLLMX CNELMANNCTOB B 06NacT 0XpaHbl OKpyxXarowein cpeabl”.

- Kpyrnbiii cTon no pasgeny 17 "OueHka v ynpaBneHne puckoM. SKONornyeckmnin puck. Mprvemnemoii,
MOBbIWEHHBIA 1 HEMPUEMNIUMBIV PUCK".

KOMMbIOTEPHbIE NPEe3eHTauumn nekuuni;
NHTEPaKTMBHbIA ONpocC no pasgenam 1-4
NHTEPaKTUBHbIN onpoc no pasgenam 10-13;
KOHTponbHas paboTa 1;

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue. Ctpaterusi yMeHbLUeHUS ONaCHOCTU XMMUYECKUX NPpon3BoaCcTB. AHann3

aKTyanbHbIX npoﬁneM TOKCUKONOrnn.

pedrepart, NpUMepHbIE TEMBbI:

PernctpaunoHHbin Homep 718917
Ctpanunua 14 n3 23.
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Tokcukonornyeckume npobnembl B CTpaTernm yMeHbLIEHNS ONacHOCTU XMMUYECKUX MPOU3BOLCTB.
Ctpateruns ynpasneHus NPUMEHUTENBHO K YPe3Bbl4aiHbIM CUTyaunsam. CTo4YHMKY BbloeneHus
BpedHbIx BewecTs. CunbHooencTeyowmne anosutbie Bewectsa (COSAB). Otpacnn NpoMbIWNEHHOCTH,
KOTOpble BHOCAT HanbonbWwwii BKNan B 3arpsiaHeHe atMocapepbl. Hanbonee pacnpocTpaHeHHble
TOKCMYHbIE BEWECTBA, 3arpasHsaowme atmocgepy. OCHOBHblE NCTOYHUKN 3arpSa3HEHNS
rmgpocepsbl. BewecTsa, 3arpasHsatowme noysy, U X UCTOYHUKKU. DKONOrnyeckas Harpyska.

Tema 2. BesonacHOCTb M yCTOMYUBOE pacBUTME LMBUNM3aumu. TexHuyeckue cpencrsea
ynpasneHuUs ypoBHeM 6€30MacHOCTM XMMUYECKUX NPOU3BOACTB.

pegoepart, NpUMepHbIE TEMbI:

Tokcukonornyeckme npobnembl B CTpaTernm yMeHbLIEHNS ONacHOCTU XMMUYECKUX MPON3BOACTB.
CtpaTteruns ynpasneHusi NPUMEHUTENbHO K Ype3Bbl4aiHbIM cUTyaunsm. ICToYHMKY BbloeneHuns
BpedHbIx BewecTs. CunbHooencTeyowmne snoesntble Bewectsa (CLOSAB). Otpacnu NnpoMbIWNeHHOCTH,
KOTOpbIE BHOCAT Hanbonbwuii BKNas B 3arps3HeHne atmocapepbl. Hanbonee pacnpocTpaHeHHble
TOKCMYHbIE BeleCTBa, 3arpasHatowme atmocgepy. OCHOBHblE NCTOYHUKN 3arpA3HEHUS
rmopocepsbl. BewecTsa, 3arpasHatowme noysy, U X UCTOYHUKN. DKONOrnyeckas Harpyska.

Tema 3. Bo3pencreme xmMnyeckux coaktopos Ha opraHusm yenoseka. Knaccudpukauus
XUMMYECKUX BeLLLeCTB Mo UX AeMACTBUIO Ha opraHU3M yenoseka. Knaccbl onacHoOCTH
XUMUYECKUX BELLLEeCTB, YCTaHOBJIEHHbIE HOPMaTUBHLIMU O,0KYMEHTaMW.

Pedepart, npumepHbie BONPOCHI:

Knaccugomkaumm xmMmnyeckmn onacHbIx BewecTs. Knaccudmnkaums XMMM4eCKmx BEWECTB NO CTEMEHN
TOKCUYHOCTK. Knaccugpukaumnsa XMMmM4Yeckn onacHblX BEWECTB MO CTENEHN BO3OENCTBMSA HA OPraHn3Mm.
YpesBblyaliHO onacHble, BbICOKO ONacHble, YMEPEHHO OMNacHbIe U ManoonacHble XMMU4yeckmne
BewecTBa. Knaccudumkaums ¢ y4eTom Beaywmx MEXaHN3MOB TOKCUYECKOrO OENCTBUSA XUMNYECKUX
BewecTs. [1Be OCHOBHbIE rpynmbl XMMUYECKMX BELWECTB: BEIWECTBA C BblPpa>XXEHHbIM MECTHbLIM
(pasopaxarowmm 1 NPUXUrarowmm) OencTBMEM Ha CNN3NCTbIe 000N0YKM rNas, BEPXHUX OblXaTeNbHbIX
MyTen 1 KOXHble MOKPOBbI; BEWECTBA C Npeobnanarwmm pe3opoTMBHbLIM OEACTBUEM HA OPraHN3M.

Tema 4. Kputepum TOKCUYHOCTU XMMUYECKUX BellecTB. NMyTn nocTynneHns 10,08 B OpraHn3m
yenoseka.

Pedpepart, npumepHbIe BONPOCHI:

XuMnyeckre BelecTsa ¢ npeobnagarwmm pe3opbTMBHbIM AeACTBMEM NOAPA3AENSAIOTCS HA 3
noarpynnbl: 1. XuMnyeckne BewwecTsa NpenMyLLeCTBEHHO 0OWesA0BUTOrO AENCTBUS. 2. XUMUYECKMe
BELLECTBA MPEVNMYILECTBEHHO HEMPOTOKCMYECKOrO AeincTBNS. 3. XMNYEeCcKme BelecTa
NPenMyLLECTBEHHO LIUTOTOKCUYECKOro aericTeus. MepByto Noarpynmny COCTaBNAOT TOKCUKAHTHI,
Hapylarowme aHepreTuiecknii obMeH B opraHmame (HapyweHne TPaHCMOPTHbLIX GOYHKLIMIA
remornobuHa, nHrmbrpoBaHne OEPMEHTOB, B TOM YMCE (PEPMEHTOB AblxaTebHOM Lenu. Bo BTopyto
NOArpynmny BXOAAT BEWECTBA, NPEUMYLECTBEHHO HapyLarowme NpoLecchl reHepauun, NPOBEAEHNS 1
nepenayn HepPBHOro UMMybca (HEMTPOTPONHbIE TOKCUKAHTLI). K TpeTbelt noarpynne oTHOCAT
BELLECTBA, HapyLWalowmne nnatmyeckne PyHKLUN KNeTkn, CMHTE3 benka 1 KNeTo4yHoe AeneHue.

Tema 5. TpaHcnoOpT KUCNoOpoaa B opraHu3Me, TKaHeBOe okucneHue. MHTepakTMBHbIA ONPOC.
NHTepakT1BHbI ONPOC., NPUMEPHbIE BOMPOCHI:

CBOICTBa TEXHOrEHHbIX XMMUYECKMX 3arpsa3HuTenei. BewecTsa, HapyLwatowme TpaHCcnopT
Kncnopoda KpoBbto (a4bl kposun). MoHookena yrnepona. ObpasoBaHue kapbokcureMornobuHa.
KoadpcpmumeHT oTpaBneHuns (koHctaHta yrnaca). OcTpble 0TpaBneHnsi MOHOOKCUAOM yrnepoaa.
BnunsHne MoHookcuaa yrnepoa Ha XenesocoaepXxallne epMeHTbl (LMTOXPOMbI 1
umMTOoXpomMokcuaasy). MpoTneosans npv oTpaBneHMsIX MOHOOKCUAOM yriepoaa. mnepbapuyeckas
okcureHaums. NHransuum kapboreHa. MNprMeHeHne doepkoBeHa.

Tema 6. MpuHUMNbI NOa60pa NPOTUBOAAUNA NMPU XMMUYECKNX OTpaBneHusix. Metonbi
AWHaMNYeCcKOoro NporHo3mpoBaHUA U KONIMYeCTBEHHOW OLL,eHKU TOKCMYEeCKOro neucTeus B
LUMPOKOM AuanasoHe KOHLeHTpauum n BpeMeHn OencTens. JnbeH300UOKCUHDI.

Pedbepart, nprmepHbie BOMPOCHI:

KTPOHHEBH
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

MeTremornobvH. BnusiHne okucnuteneii Ha remornobuH. Anpli-metremornobuHoobpasoBaTenu.
BocctaHoBneHne metremornobrHa rinoko3oi U METUIEHOBBLIM CUHUM. Npenaartbl, CNocobHbIe
npepynpexnaTte obpasoBaHne MeTreMornobuHa (xnopug umctammuHa). Femonutuydeckme sabl (
rMOpua Mbllbska, PEeHUNrMapasviH, Xnopar Kanus, XUHUH, cynbdpaHunammibl). TeXHOreHHble
NCTOYHMKM STUX BEWECTB. mapuna Mbllwbska kak Hanbonee CunbHbIA reMonuTudecknii sa. Ero
B3aVMOLENCTBME C OKCUrEHNPOBaHHbIM remornobuHoMm. MNocnencteuns. MNpoTneosans
reMonuTu4eckux 9008 ( 2,3-gumepkanTonponun-n-Tonuncynbgua).

Tema 7. Mopxonbl K CO3AaHUIO ?TPYNNOBbIX aHTUAO0TOB?, CNOCOOHbIX NOBbILLATb
PEe3UCTEHTHOCTb OpraHM3ma K rpynrnaM XuMu4eckux seLu,ecTs, o6naparomx ooLuLmmm
MeXaHM3MaMM TOKCMYEeCKOro oencreus.

pegoepart, NpuMepHbIe TEMbI:

NHrnbutopsl uenu abixaTenbHbix PepMeHTOoB. LinaHnabl. TEXHOreHHble UCTOYHUKM LiMaHNa0B
(ranbBaHONPOWU3BOLCTBO, LBETHAaa MeTannyprus). MexaHn3m TkaHeBoro okucneHms. Lintoxpoms n
umMToXpomokcmnaasa. AHTuumanmabl. niokosa. ObpasoBaHune unaHrnapurHa rniokosbl. MpoTmeosans
B CNny4Yae Masnbix 003 UMaHuOoB (LMCTEWH, rnyTaTnoH). NpoTtnsosaue B cnyyae OCTPOro oTpasneHns
uraHnpamm (Tnocynbgpat Hatpus). MeTremornobrH Kak aHTULMaHnA.

Tema 8. HepBHbIN Mnynbe. Sabl U NPOTUBOAAUA. AHTUXONUHACTEPa3Hble Aabl.
Pedepart, npumepHbie BONPOCHI:

XvMmyeckune BelwecTsa NpPenMyLecTBEHHO HEMPOTOKCUYECKOrO OENCTBUS. XNopopraHnyeckmne
nectuumnapl (XOM). NMHcektmumnabl (O 0T, MeTOKCMXNOP, NUHAAH, anbapuH 1 ap.). Fepbuunab (
2,4-nnxnopdpeHokcuykcycHas u 2,4,5-TpuxnopgeHoKCyKcycHas KncnoTbl). PacnpocTtpaHeHue B
atMocdhepe. OcobeHHOCTU pa3pyLWweHns XNopopraHNYecknx NecTUUNAOB B Pa3nnyHbiX 06 bekTax
okpyxatouwei cpenbl. Metabonuam XOIT B opraHname yenoseka. buomarHmgomkaums.

Tema 9. Kpyrnbia cton: ?MoaenmpoBaHme nosegeHUs XMMUKATOB B OKpYXatollen cpene?
Kpyrnbia cTon, NpMepHbIE BONPOCHI:

docopopopraHunyeckune coegmHeHms (POC). Mectuunapl, obnanarowme NHCEKTULNAHBIMY
cBoncTBamMu (NPoOn3BoAHbIE POCHOPUCTON, TMOPOCHOPUCTON, GOCHOPHONR, TNO- 1
ANTNOGOCHOPHON, (OCHOHOBOI 1 TMOPOCHOHOBOI KcnoT).Hanbonee pacnpocTpaHeHHble
doocgoopopraHuyeckme nectuumabl (xnopodpoc, kapbodoc, metagpoc, pocamma,
meTunmepkanTtogoc). Tepmomectpykums n rugponnd ®OC. KoHTponb 3a cogepxaHnem ®OC B
oKpyXxatowen cpefe v B nuwesblx npogyktax. MexaHnam tokcnyHoc ®OC. XonnHactepasa kak
Katanuaatop rugponuaa megmartopa auetunxonuHa. @OC ? UHrMBMTOPbI XONMHACTEPa3sbl.
PeakTtuatopbl xonuHacTepasbl. BewecTsBa, NpenaTCTByoWwmMe KOHTaKTy aueTunxonnHa ¢
XONMHOPELUENTOPOM (XONUHOMUTUKN).

Tema 10. Sabl ? 6nokaropbl NMpuAaoKcanesbix depMeHTOB. AopeHo6noKaTopbl: cepoyrnepoga,
rmopasviH.

Pedepart, npumepHbie BONPOCHI:

BnokaTopbl nMpuaokcanesbix chepMeHToB. MeaunatopHas coyHKLMS KaTexonaMrMHOB (afpeHasnvH,
HopagpeHanvH). MIHrmbutopbl MOHOaMMHOOKCKAA3b! (cepoyrnepon). HapyweHrne obmMeHa G1MoreHHbIX
aMuHOB. BnusiHne rmapasvHa Ha nepenady HepBHOro nmnynbca. Ero BaammopneiicTeme ¢
nvpuaokcanbgocdaToMm. MocnencTemsi HAKOMNEHMS KaTeEXONAMMHOB 1 CEPOTOHMHA B
agpeHeprnyeckux cTpyktypax. Mpotmeosians (MMPMAOOKCUH, aapeHobnokaTopbl).

Tema 11. TuonoBbie bl U UX NPOTUBOAANSA. AAbl ? 6n10KaTopbl TMONBbHBIX FPynn 6uomonekyn.
JuTnonoBble aHTUAOTDI.

pegoepart, NPYMepPHbIE TEMbI:

Xumpnyeckune BewwecTsa NPenmyllecTBEHHO LMTOTOKCUYECKOro aencTaus. JUokCcuHbl 1
LMoKCcUHoNonobHble BewecTea. [onuxnopnpoBaHHble AM6EH30ANOKCHHbI, MONMXTOPUPOBAHHbIE
nnbeH30goypaHbl 1 NONNXNOPUPOBaHHbIE BudbeHubl. OCOBEHHOCTM OeNCTBUS 3TUX KCEHOBMOTMKOB
Ha opraHnam (?xummyeckuin CIMNLA?). NepcncTeHTHOCTb AMOKCUHOMNOLOOHbIX BEILECTB
(YCTOMYMBOCTb K MUKPOBMONOrnyYeckon oectpykumm n ruaponunay). KoHreHepbl. Vix oTHocutenbHas
TOKCMYHOCTb. JIMOKCMHOBbIV 3KBMBANEHT. TEXHOr€HHbIE NCTOYHNKM OMOKCUHOMOLOOHbBIX BELLECTB.

Tema 12. bl KpoBu. Femorno6uH ? sabl U NpoTuBosians. Tokcuyeckoe pencreme
MOHoOOKcuAaa yrnepopaa. slabl MeTreMornobuHoobpasosarenu. FemonuTuyeckue sabl.

Pedhepart, npumepHbIe BONPOCHI:

PerncrpaumnoHHblii Homep 718917 DAEKTPOHHEH
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Monuumknnyeckne apomatndeckme yrnesogoponbl (MAY). MictouHmkm obpasoBaHns MMUrpauns B
6rocgepe. OTHOCUTENBHBIX BKNAL PasNnMYHbIX TEXHOrEHHbIX MCTOYHUKOB MAY. CpaBHUTENbHAS
TOKCMYHOCTb. OCOBEHHOCTM 3NEKTPOHHOW CTPYKTYPbl 1 KaHLLepPOreHHas akTMBHOCTb. HMLmMaTopb! 1
NpPOMOTOPBbI.

Tema 13. LUnaHnabl v aHTMUMaHnObl. Buonornyeckoe oencreue umaHnoos. Metremorno6uH
KaK aHTMUMaHuA.

Pedpepart, npumepHbIe BONPOCHI:

. loHbl MeTannos 1 metannoopraHmyeckne coeanHeHns. BnmsHne KoHUEHTpauuy noHa metanna Ha
opraHuaMm. DopMbl B3aVMOBNSHNS TOKCUKAHTOB (aAAUTUBHOE OEVCTBIE, aHTaroHN3M, CUHEPruaMm,
ceHcnbunusaums). MIHOeKc TOKCUYHOCTM CMECK TOKCMKaHTOB. AHTPOMNOreHHoe PaamnoakTBHOe
3apaxeHue.

Tema 14. kcTpemanbHble XMMUYeckue Bo3aencTensa. OCo6eHHOCTU 3KCTpeMalibHbIX
BO30eNCTBMW TOKCUKAHTOB. Buabl aKcTpeManbHbIX XMMUYECKMUX BO3OENCTBUMN..
MHTepakTMBHbIA onpoc

NHTepakT1BHbIA ONPOC., MPUMEPHbIE BOMPOCHI:

[MpeBpalleHns XMMMYeCcKkmnx BELECTB B OKpyXarLen cpene. buotpaHchpopmauns
TOKCUKaHTOB.Peakuumn koHbroraunmn.l1pupoaHble npouecchl NpeBpaLleHns XMMUYeCKnx BeLWeCTB.
doToxmmmnyeckas gectpykums. OKMCNUTeNbHO-BOCCTAHOBUTENbHbIE peakumu. 'maponntmyeckme
npouecchl. Broxummnyeckme npoueccobl. Metabonnam 1 TpaHcopMaLms TOKCUKAHTOB B
rmapocdoepe. Buabl TEXHOreHHOro 3arpsa3HeHuns rnapocdepbl (TOKCHMYeckoe n aBTpodompytolee).
KoadpcpuumeHTt anckpummnHaumm. OcobeHHoCcTn MeTabonnama opraHn4eckmnx TOKCMKaHTOB.
dyHKUMOHaNbHas 1 MatepuanbHas Kymynauuns. BolBegeHne TOKCMKaHTOB 13 opraHm3Ma. KnmpeHc.
[Mepuon nonyebiBeAEHUS.

Tema 15. OnpeneneHune noHATUA ?KatacTpodpa?. OcCoO6EeHHOCTU peakL M OpraHu3ma Yyenoseka
Ha 3KCTpeMmarbHble XuMuyeckue Bospencreus. Npobnembl puarHocTtuku. ?Monsyune
KaracTpodobl?.

Pedpepart, npumepHbIe BONPOCHI:

Oc06eHHOCTN 9KCTPEeMasbHbIX BO3AENCTBU TOKCUKAHTOB. KaTtacTpodhbl OCTPbIX BO3LEACTBUIA 1
?non3y4yme? katactTpodobl. TMbl TEXHOFEHHOr0 3arpsA3HEHUS OKpYyXatowen cpebl (nokanbHoe,
permoHanbHoe, rnobanbHoe). CpeHsAs roooBas TEXHOreHHas Harpy3ka OTAeNbHbIX XMMUYECKUX
3N1eMeHTOB. 3aKOHOMEPHOCTM BbIOPOCOB 3arpsA3HMTENEN B OKPYXaloLyto cpeay.

Tema 16. BesonacHOCTb U TeXHOreHHbIN puck. OnpeneneHne noHATUS ?puck?. MNpepenbHas
3 peKkTUBHOCTbL 3aTpaT Ha CHUXEHMe TeXHOreHHOro p1cka.

Pedepart, npumepHbie BONPOCHI:

3konormnyeckuii puck 1 ero oueHka. OnpeneneHme ypoBHen 3KONOrm4ecKoro pucka (MpuemMnemsii,
MOBbIWEHHbIN, Henpuemnemblii). YnpasneHme puckoM. KoHevHble Touky oueHkn. KoHuenTtyanbHas
moaenb. Kputepumn Boibopa KOHEYHbIX TOYEK OLIEHKW prcKa (3Konormyeckasi 3Ha4ymmocCTb,
YyBCTBUTENbHOCTb K CTPECCopaM, akTyanbHOCTb AN Lenei KnpasneHusl). 3aBncuMocTu
?003a-3gpdpekT?. Moporosbie 1 Hecrnoporosble 3PAEKTLI BO3AENCTBUS TOKCUKAHTOB. ANrOpUTM
OLIEHKM 3KOJIOrM4yeckoro pucka.

Tema 17. Kpyrnbii cton: 20ueHKa v yripaBneHne puckoM. dkonoruyeckuim puck. Npuemnemsoin,
MOBbILLEHHbIA U HEMPUEM/TUMbIA PUCK?.
Kpyrnbii cTon, npuMepHble BOMPOCH!:

XuMnyeckn onacHble 06bekTbl. XMMUKO-TEXHONOrMYEeCKMin 06bekT (XTO) Kak MCTOYHMK
noTeHumanbHoi onacHocTn. Cneumndounyeckune ocobeHHocTn XTO. MNoTeHumnanbHO onacHble
MPOLLECChl XMMMUYECKOW TEXHONOrMM (NepepaboTka 1 NonyyeHne TOKCMYECKNX BEWECTB, nepepaboTka
1 NONyYeHne B3PbIBOOMACHbIX BEWECTB 1 CMECEN, MPOLECChI, NpoTekarowme ¢ 60nblLOoA CKOPOCTbIO,
CMelaHHble npouecchl). TpeboBaHUs NPy CO34aHUM XMMUYECKM ONACHbIX 0O BHEKTOB.

Tema 18. TexHnyeckue cpencrea ynpasneHUsi ypoBHeM 6€30NacHOCTU XUMUYECKUX
npoussoacTs. CMCTeMbl 3aLL,UThl MOTEHLMaNbHOOMACHbIX MPOL,ECCOB XUMUYECKOWN
TeXHOJIOrUMU.

KoHTponbHas paboTa, NpvMepHble BOMPOCHI:
KoHTponbHas pabota
Tema . UToroBasi oopma KOHTpOns
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Mporpamma ancumninHbl "TexXHOreHHble cucTeMbl U akonornyeckuin puck”; 020201.65 dyHaameHTanbHas 1 NpuknagHas xmmMus;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

[MpunMepHbIe BONPOCHI K 3a4eTy:
[MprMepbl TECTOBLIX 3a4aHUNA

1. YkaxuTe a4bl reMmyeckoro tmna:
A. Tonyon

b. duxpomart kanus

B. Cepoyrnepon

. HutpodpbeHon

2. YKaxuTe BeWecTBo, Bbl3biBaloLeEe reMonna:

A. Kanomegb.

b. M'mopuna Mblwbska

B. Mapbl pTyTnn

I". Hutpat HaTpus

3. Kakoe 13 BewecTts obnangaeTt Hambonblen TOKCUYHOCTBIO?

A. 1,3,7,8-TeTpaxnopanbeH30aM0KCUH

b. 2,3,7,8-TeTpaxnopanbeH30aM0KCUH

B. 1,2,6,9-TeTpaxnopanbeH304MOKCUH

. 2,3,7,8-teTpaxnopanbeH3odypaH

4. Kakne 13 npmBeneHHbIX BELWECTB SBNSIOTCA peakTuBatopamm XonmHacTepasbl?

A. AtponuH

b Onokcum

??..B?Tpo3epuH

I"? dnokcuH

5. K kakoMy knaccy TOKCUYHOCTU XMMUYECKNX BELECTB OTHOCUTCS MOHOOKCKA yrnepona?
A.1,6.2,B3,T4

6. Kakne BewecTBa OTHOCATCS K XONUHAUTMKAM?

A. T'vopokcunaMmnH

b AMusun

B NMpo3zepuH

[ MNpannookcum

7. Tnodhoc NpenmMyLecTBEHHO Bbi3biBaeT BO3OYXOEHME:
A. M-XonuHopeuenTopoBs

b M- n H-XonuHopeuenTopos

B H-XonuHopeuenTopos

" AnpeHopeuenTopbl

8. Ykaxute meomaropsbi:

A?.AueTnnxonunH
B?.AtponuH
B?.AnpeHanuH
?.TupoauH

MpumMepbl 6UNETOB K KOHTPONbHOM paboTe 1

Bunert 1

1. OnacHbIA NPOMbILWNEHHbIA 06 BEKT 1 €ro KPUTEPUN.

2. OCHOBHble NpUHLUMMbLI Nogdopa NPOTUBOS AN NPU OTPABNEHUN TSXENbIMA MeTannamu.
3. MakcumanbHoO gonyctumblie KoHueHTpauumn (MIOK) n TpeboBaHms K HUM.
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bunet 2

1. Tunbl TEXHOFEHHOrO 3arpsA3HEHNs OKpyXarolwen cpeabl.

2. TkaHeBoe OKMCNEeHMe.

3. KoathpuumeHT BO3MOXHOro MHransaunoHHoro otpasneHns (KBUO).

Bunet 3

1. Puck. 30Ha 9KONorn4eckoro pucka.

2. Kpntepum TOKCMYHOCTM METANOB.

3. NpenenbHO OONYCTUMbIE KOHLIEHTpaLMN.

bunert 4

1 TpaHcnopT K1cnopoaa B opraHname.

2 Knaccudumkaums akCcTpeManbHbIX XMMUYECKUX BO3OENCTBUNA.
3 MNocnencTeusa oTpaBneHns ANKCUHAMM.

MpvMepbl 6UNETOB K KOHTPOMbHO paboTe 2

Buner 1

1. Pasgpaxaiowme n npuxurarowme XuMm4eckne BewecTaa.
2. Cnnanc. CnHanTtunyeckas wenb.

3. MexaHn3m oencTeBnst XONMHONNTUKOB.

bunet 2

1. XumMnyeckue Bellectsa 0bWesnoBMTOr0 AeNCTBIS.
2. OnpegneneHune NnoHATUS "puck”.

3. MeTtremornobuH

Bunet 3

1. lHrmbutopsl uenu abixaTenbHbiX OepPMEHTOB.
2. Karactpodbl OCTpbIX BO34EACTBUNA.

3. ATponuH 1 atponuHonofobHbIe BewwecTsa.

bunert 4

1. LIMTOTOKCMKaHTbI. XapakTepmuctmka nHTokcukaumm. Tokcnyeckne nosbl.
2. Yuutnon. Llenesoe HasHaveHue. MexaHn3m oencrseus.

3. YnpasneHne pnckom.

KOHTpOHbeIe BOMPOCbI K CAMOCTOATENBHOW pa60Te CTyOoEeHTOB

. Kakune BewecTtBa HapywatoT TPaHCMopPT KMCnopoaa KpoBblo?

. HazoBunte nHrmnbutopbl uenu gbixaTenbHblX OepMEHTOB.

. Kakne pazobwmtenn npoueccoB 6UONOrM4ecKoro OKUCeHUs Bol 3HaeTe?

. Kak knaccmgomumpyoT XmMmM4yeckmne BelwecTsa no Npu3Haky 0CTPOA TOKCMYHOCTM?
. YT0 Takoe MMNakTHbIA MOHUTOPWHT?

. Knaccmdomkaums npruopmuteTHbIX 3arpa3HSoWmx BeWeCTB.

. [lante onpeneneHvne 1 npuBeanTe NPUMEPbI NPUOPUTETHLIX 3arpS3HAIOWMNX BELLECTB.
. MpuseanTte npuMepbl aHTULNAHWUOOB.

9. MNoyeMy caxap obe3BpexunBaeT unaHmabl?

10. Kakue BelwecTtBa ABnaoTCcS MeTremornobnHoobpasosarensamMma’

11. KakoBa cTeneHb OKMCNeHMs xenesa B MeTreMornobnHe?

12. MNpu oTpaBneHNn KakMMm reMM4eckMmn SaamMm MOXHO MCMONb30BaTh B KAYECTBE aHTUA0TA
Kucnopon?

13. Yrto Takoe "rpynnosble aHTUAOTbI"?
14. Kakune xummyeckme BO30eNCTBUSA HA3bIBAIOTCS SKCTPEMANbHbIMK?

0O NO OB WN =

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 718917 5AE
Ctpanunua 19 n3 23. il YHITI

S OEALIK G
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15. [aiTe onpeneneHne noHATUS "puck”.

16. B yem 3akntovaeTcs cogepxaHne COBPEMEHHOM KOHLEeNUUn ynpasneHnst puckom?

17. HazoBnTE OCHOBHbIE rPyrMbl NEPCUCTEHTHBIX OPraHNYeCKnX 40XNMNKATOB.

18. Kakune katacTpodpbl HasblBaloT "nonsy4nmm"?

19. OxapakTepuayite ponb NPeanpuATiA TENNO3HEPreTUKMN B TEXHOrEHHOM 3arpsa3HeHnin
oKkpyXxatoulen cpenpbl.

20. HazoBunTe OCHOBHbIE KPUTEPUM KaYeCcTBa OKpyXatowen cpeabl.

21. KakoBbl OCHOBHbIE MYTWN NOCTYMNEHNS B OKPYXalOLWyH cpeny XMMUYECKNX BEIWWECTB
LMTOTOKCMYECKOro OEencTBns?

22. Kakorn HopMaTMBHbIN nokasartesb UCMonb3yeTcs Npu aBapuiiHbIX CUTYauUnsax?
23. Tvnbl 3KCTPeMasnbHbIX BO34ENCTBUIA TOKCUKAHTOB.
24. Kak MOXHO paccymTatb MHOEKC TOKCUYHOCTM CMecu?

25. Kak HasblBaeTcs hopma BO3LENCTBUSA TOKCMYECKMX BELWECTB, Koraa apdpekT cymmbl 6onbLie
Kaxgoro n3 otaenbHbIX 9dEKTOB, HO MEHbLLE CYyMMbl OTAENbHbIX 3GEKTOB?

MpumMepbl BUNETOB K 3a4eTy

Buner 1

1. NpuHuMnbl nogbopa NPOTUBOSANIA NPU OTPABNAEHUN LMaHNOAMU.
2. Kputepunm onacHoro npoMmblwneHHoro obbekTa.

3. Hosa. KoHueHTpauns. TOKCUYHOCTb.

4. AMWHOKWCNOTHbIM OCTaTOoK, BCTYNaloLWmin B KOBANIEHTHOE CBSA3bIBAHME C TAXENbIMU MeTannamm
npwu oTpasneHnn: 1) Nn3uH, 2) rMcTMauH, 3) acnaprviH, 4) UMCTEVH.

5. K kakou rpynne onacHOCTN OTHOCATCA oKcuabl a3ota? 1) ypessblyanHoonacHble, 2)
BbICOKOOMAacHbIe, 3) yMepeHHooMNacHble 4) ManoonacHble.

Bunert 2

1. Kputepum TOKCMY4HOCTM METansoB.

2. bnacTtomMoreHHble TOKCUKaHTHI.

3. XenesonopgupuHbl: CTPOEHNE, PYHKLNN B OpraHn3Me.

4. Mo kakon aMMHOKUCNOTE NPOUCXOAMT aueTUnnpoBaHue XonmHacTepasbl? 1) TUPO3WH, 2) CepUH,
3) acnapruH.

5. Kakue BelecTtsa HapylwatT MO3roBoe KpOBeTBOPeHNE? 1) aHUNMH, 2) XMHOH, 3) NnepMaHraHat
Kanus, 4) M-KCunon.

Bunet 3

1. MexaHun3Mm gencTems qoocdopopraHnyecknx CoeaHEHN Ha XONNHACTepasy.

2. MpyHumn XMKO nprMeHNTENbHO K OTPaBNsoWeMy OEACTBUIO TSXENbIX METANSOB.

3. Sobl reMonnTMYECKOro Tmna.

4. YKaxute K Kakow rpynne onacHOCTN XMMUYECKUNX BEWECTB OTHOCUTCS BeHson? 1)
YypesBblYaliHoOMNaCHbIe, 2) BbICOKOOMACHbIe, 3) yMEepeHHooNacHble, 4)ManoonacHbIe.

5. Obnactb pH MakcumanbHO CKOPOCTM NpoLecca peakTuBaumm XxonmHactepassl: 1) 7.8-7.9,
2)8.5-8.6, 3) 6.2-6.3.

bunert 4

1. dakTopbl, oNpegensowme NOCNeACTBUS SKCTPEMabHbBIX XUMUYECKUX BO3OENCTBUIA.

2. MexaHn3M OencTBns XONMHONMNTUKOB.

3. lNepBas ctaguns nepenadm HEPBHOro UMMynbCa.

4. YKkaxute peakTmBaTopbl XONMHICTepasbl: 1) aTponuH, 2) ANOKCUM, 3) NPO3epuH.

5. B adpupax JlaHre cpparmeHT X - ato 1) CH3, 2) OCH3, 3) C6H4R, 4) CI.

Bunet 5
1. Knaccundpukaums akcTpemMasnbHbIX XMMUYECKMX BO3LEACTBUN.
2. TkaHeBOe oKuCneHue.

PerncrpaumnoHHblii Homep 718917 DAEKTPOHHEH
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3. MexaHn3M TOKCUYEeCKOro OeNCTBUS TSXENbIX METANNOB.

4. YkaxuTe MmegmaTopbl nepenayv HEPBHOro umnynbca: 1) auetunxonuH, 2) atponuH, 3) agpeHanuH,
4) TUPO3WH.

5. K kako rpynne onacHOCTX OTHOCMTCS 9TUNOBbIA cnnpPT? 1) YypessblyaHooNacHble, 2)
BbICOKOOMACHbIE, 3) yMEpPEeHHOOMacHble, 4) MaanoonacHble.

bunet 6

1. Tvnbl TEXHOreHHOro 3arps3HEeHNs oKpyXaroLen cpeapl.

2. TpaHcnopT kucnopoa B opraHn3me.

3. 'maponns aueTnnxonuHa.

4. Kakune n3 npuseaeHHbIX BEWECTB SABAAIOTCA (PEPMEHTHbIMU aaaMn? 1) MOHOOKCKL yrnepoaa,
2)cepoyrnepog, 3) umaHug kanvs, 4) cynema.

5. Kakue BelecTtsa UCNOMb3YIOT B KAYECTBE XONUHONAUTMKOB? 1) rugpokcmnammH, 2) ammaun, 3)
NPO3epuH.

Bunet 7

1. OueHka 3K0nornM4eckoro pucka.

2. 9cceHumnanbHble aneMeHTbl. VX npuaHaku.

3. lNocnenctens oTpasneHns GUOKCUHAMMU.

4. Kakoe 13 BelecTB SBNSeTCS NPOTUBOSAMEM NPU OTPaBNeHUn unaHngamm? 1) nosapeHHas corsb,
2) Boga, 3) HUTpUT Hatpus, 4). Kncnopog.

5. Tnodhoc npenmyLLecTBEHHO Bbi3biBaeT BO3OYXAeHME 1) M-XONMHOPELENTOPOB, 2) M- 1
H-XO/IMHOPELEenTopoB, ?.3)..H-XONNHOPELEenTOPOB.

Bunert 8

1. MakcumanbHogonycTuMbiK KoHueHTpauun (MOK).

2. Xummnyeckas cBs3b B OKCUr€HNPOBAHHOM reMornobuHe.

3. AKTVBHbBIN LLEHTP XONMHICTEPAasB.

4. CTeneHb OKUCNEHNY Xxeneaa B remornobuHe: 1) 2+, 2) 3+, 3) 6+.

5. Ykaxunte meguatopsbl: 1) aueTunxonuH, 2) atponuH, 3)agpeHonvH, 4) TMPO3uH.

7.1. OcHOBHas nuTeparypa:

1. OKkoToKcmKaHTbl: Y4ebHo-MeToamnyeckoe nocobue / H.A.Ynaxosuy, M.IM.KyTbipesa,
9.M.MepnsHuesa, C.C.babkuHa. -KazaHb: KazaHck. rocya. yH-T, 2010. - 56 c.

2. Ynaxosud H.A., Kytbipesa M.T1., MeasHuesa 3.I1., BabknHa C.C. OKOTOKCUKAHTbI. [DNEKTPOHHbIN
pecypc]. - 2010. (Y4ebHo-MeToan4eckoe nocobue onst NneKUMOHHOro Kypca 'XuMusi B akonorumn').
Pexwum poctyna: http:/kpfu.ru/main_page?p_sub=12946

http://kpfu.ru/publication?p_id=20832

3. CaposHukosa J1. K. 9konorus n oxpaHa okpyxatowemn cpefbl Npyu XMMAUYECKOM 3arps3HEeHNN:
y4yebHoe nocobue s CTyaeHTOB, 00y4aloWUXCs N0 XUMUYECKNM, XMMUKO-TEXHOTOTUYECKIM 1
6uonoruyecknm cneumnanbHoctam / J1. K. CaposHukosa, . C. Opnos, L. H. JlosaHoBckas. - N3a.
4-e, cTep.. - Mocksa: Bbicw. wk., - 2008

4. YnaxoBud H. A. TexHOreHHble CMCTEMbI U XMUYeckas 6e3onacHocTb: y4ebHoe nocobve ans
NEKUNOHHOro Kypca "TexHoreHHble CUCTEMbI 1 3Konoruyeckui puck' / KasaH. coenep. yH-T, XuM. UH-T
nm. A. M. Bytnepoga; [cocT.: H. A. Ynaxosuy, C. C. babkuHa, 3. IN. MeasHueBa v Op.; Hayy. pea.
O.X.H., npop. H. A. Ynaxosuy]. - KaszaHb: KasaHckun yHueepcuteT, 2012. - 107 c.

5. Ynaxoeuy H.A. TexHoreHHble CMCTEMbI U XMMUYeckast 6e3onacHocTb: y4eb. nocobue ans
NEKUNOHHOrOo Kypca "TexHOreHHble CUCTEMbI U 9KONOrMYECKUIA puCK' [OnekTpoHHbIN pecypc]. / H.A.
Ynaxoswuy, C.C.babkuHa, 3.M. MensiHuesa, M.I. Kyteipesa, A.P. MataynuHa, W.B. BapynuHa; nog
pen. H.A. Ynaxosuya.- KazaHb: KasaHckun yHnsepcutet, 2012.- 107 ¢. Pexwum goctyna:
http://kpfu.ru/publication?p_id=36266
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6. byaHukos I'. K. n op. Xumnyeckasi 6€30nMacHOCTb Y MOHUTOPWHT XMBbIX CUCTEM Ha NpUHUMNAXx
6riomMmmeTrKkI: y4ebHoe nocobue onst CTyAEHTOB By30B, 00Y4aOWMNXCS MO XUMUYECKMM
cneunanbHOCTAM. [OnekTpoHHbIn pecypc] - M.: IHdpa-M, 2013. - 320 c.

Pexwum goctyna: http:/znanium.com/bookread.php?book=354022

7. KceHodhoHTOB B. C.MpoMbiwneHHas akonorus: YuebHoe nocobuve [OnekTpoHHbiin pecypc] / B.C.
KceHodpoHTOB, I.I1. MaennxmH, E.H. Cumakosa. - M.: 1.4 POPYM:HUNLL NHppa-M, 2013. - 208 c.
Pexwum poctyna: http://znanium.com/bookread.php?book=327494

7.2. JlononHuTenbHasa nuteparypa:

1. Okonorus ropona Kasanu / MNMog pea. H.M.MuHrazoeon, H.IM.Topcyesa, B.3.J/1aTtbinoBoi,
B.A.boiiko. - KasaHb: N3a-8o '@aH' AH PT, 2005. - 576 c.

2.Eropos, B.B. 9konoruyeckas xmmums [OnekTpoHHbIA pecypc] : yuebHoe nocobue. ? DNeKTpoH. AaH.
? CI6. : NaHb, 2009. ? 182 c. ? Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_id=49633

7.3. UHTepHeT-pecypcChbl:
AnekcaHgpos B.H., EMenbsaHos B./. OTtpasnsiowme sewectaa (1990) -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=2065#p2065

AnekcaHgpos B.H., EmenbsHoB B.N. Otpasnsiowume Bewectsa (1991) -
viewtopic.php?f=15&t=35&p=2065#p2065

B.®. KpamapeHrko Tokcukonormyeckas Xumns -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=11197#p11197

.. OkceHrengnep Agpl u npotmeosans (1982) -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=11197#p11197

X.N. Abpamosa, I". . OkceHrenanep Yenosek n NpoTMBOOKMCAUTENbHbIE BewecTea (1985) -
viewtopic.php?f=15&t=35&p=10256&hilit=%D0%9E%D0%BA%D1%81%D0%B5%D0%BD%D0%B3%D0%

HauwoHanbHbI nopTtan - http: // priroda/ru

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHVe ancumnnamHbl "TeXHOreHHblIE CUCTEMbI 1 9KONOrM4yeckuin puck" npegnonaraet
MCMONb30BaHNE CNenyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

KoMnbloTEPHbI NPOEKTOP
CuncTtema nHTepakTMBHOIo onpoca.
Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no

cneuwnanbHocTtn: 020201.65 "PyHoameHTanbHaa v npuknagHas xmmms" 1 cneuyvannsaumm
AHanuTtnyeckas xmmms .
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ABTOpP(bI):

Ynaxosuy H.A.

" 201 .

PeueH3eHT(bl):

MensHuesa 3.1.

D 201 .
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