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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heab ocBOCHUS NUCHUIUIHHBL (POPMHUPOBAHUE HEOOXOJUMBIX 3HAHHA IO METOJOJOTUU CHCTEMHOTO

XUMHKO-TOKCUKOJIOTUYCCKOI'0 aHajikn3a ¢ Y4CTOM UX ;[aaneﬁLuer (O) 06yquI/1;1 " IIOJArOTOBKHU K HpO(i)CCCI/IOHaJIB-

HOM JCATCIBPHOCTH B obJiactu XHMHHGCKOﬁ, 9KOJIOTHYECKOHN 1 Cy,[[€6HO-XHMH‘I€CKOI>i SKCIICPTHU3EI.

3agaun:

meopemuqecmtﬁ KOMNOHEHM.

— OCHOBHBIE BOMPOCH OMOXUMHUECKON TOKCUKOJIOTUH (TOKCUKOKMHETHUKA, TOKCUKOIMHAMUKA);

- KJ'IaCCI/I(bI/IKaI_[I/IIO TOKCHUYCCKHX BCHICCTB (HapKOTI/I‘{eCKI/IX Cp€ACTB, IICUXOTPOIIHBIX BEHICCTB, IIPO-
MBIIIJICHHBIX TOKCUKAHTOB, IIECTUIUAOB U APYIrUX I'PYIIIl TOKCUYCCKUX BCH_ICCTB), Hux (1)I/I3I/IKO'XI/IMI/ILICCKI/IC Xa-

PaKTEpUCTHKY;

— IIPaBOBBIC OCHOBBI IIPOBCACHUA XHMquCKOﬁ, SKOHOFH‘IeCKOﬁ, CyI[C6HO-XPIMH‘lCCKOI>i U HapKOJIOI'u-

4eCKOH 3KcrepThssl B PO;

— MPUHIUITBI 00ECTIeYeHUs Ka4ecTBa J1a00paTOPHOM (aHATMTHYECKOI ) XUMHUYECKOM SKCIEPTU3HI,
NO3HABAMENbHBI KOMNOHEHM !

— U3YUUTb OCHOBHBIC MCTO/bI O6H3py>KCHI/I$I, I/II[CHTI/IQ)I/IKaI_II/II/I H KOJIMYCCTBCHHOI'O OIIPCACICHHUA TOK-
CHYCCKHX BCHICCTB OPraHNM4YCCKOIro U HCOPraHNMICCKOIo IIPOUCXOKICHHS.

npakmuqecmtﬁ KOMNOHEeHm.

— INO3HAKOMUTH C COBPEMCHHBIMHU METOJUKAMU O6H3.py>KeHI/I$I, HU3BJICUYCHUA U I/I[[GHTI/I(l)I/IKaIII/II/I TOK-

CHYCCKHUX BCHICCTB,

— YMCThb IIPOBOAUTH aHAJIN3 B COOTBETCTBUU C BBI6paHH01>i MeTOHHKOﬁ, Tpe6OBaHI/I${MI/I H MpaBujia-
MU pa6OTBI C XUMHUYCCKUMHU pCAKTHUBAMU, YMETb IIPABUJIbHO HHTCPIIPETUPOBATDH MTOJTYUCHHBIC JTaHHBIC.

2 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 00s3aTeIbHBIM JAUCIHUITIIIMHAM (MO,Z[yJ'ISIM) BapHaTHBHOﬁ yacTu OJIOKa I[

«Iucuurmmunbl (MOTYIIN )»

[TpepexBusutsl aucuuiuiunbl: b1./[.5.17 Ananumuueckas xumus, B1.J{.5.25 Xumuueckue ochogvl

ouon02UYeCcKUX npoyeccoes

[ToctpexBuzuThl Aucuuiuindbl: 52.11.B.11.2 Ilpeoouniomuas npaxmuxa

3 TpeOoBaHusA K pe3y1bTaTaM 00y4YeHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AUCUUILIMHBI HApaBiieH Ha GOPMHUPOBAHHUE CIAEAYIOUIUX PE3YIbTaTOB 00yUECHUS

Kox u Haumenosanue

Kox n HaumenoBanue

[Tnanupyemple pe3ynbTaThl 00YUSHUS IO TUCIHUILINHE,

dbopMupyeMbIX MHIMKATOpa XapaKTePU3YIOIINE dTarbl (HOPMUPOBAHUS
PMHPY N JOCTH)KCHUS P PU3YIO - PMHP
KOMIICTCHIINU KOMIICTCHIINU
KOMIIETEHIIUN
VK-1 Crocoben YK-1-B-2 3HATh:
OCYU.[GCTBJIHTB IIOUCK, OCYH.[GCTBHHGT - (I)I/IHOCO(i)CKI/IC OCHOBBI ITO3HAHHUA U JIOTHYCCKOI'O

KPUTHYECKUI aHaIn3 U
CHHTE3 HH(pOpMaIUH,
MPUMEHSITh CUCTEMHBIN
MOAXOJ AJIsl PELIEHUs
MOCTaBJICHHBIX 3a7a4

KPUTHYECKUH aHAIIN3
U CUHTE3
nHpopManuu,
MIOJIy4YEHHOU U3
Pa3HbIX UCTOYHUKOB

MBIIIJICHUS;

- METOIbl HAYYHOT'O MTO3HAHHUS, B TOM YHUCIIE METOJIBI
CHCTEMHOTO aHAJIM3a, U PEICHUS TOCTaBICHHBIX
3ajad.

Ymern:

- IPUMEHSATH METOJIbI COOpa, XpaHeHus1, 00paboTKH,
nepesiauy, aHaJlM3a U CHHTe3a HH(opmanuu ¢




Kox u HaumenoBanue
dhopMHUpyEeMBIX
KOMIIETEHIINH

Kox n HaumeHoBaHue
WHJIUKaTopa
JOCTH KCHHUS

KOMIICTCHIINN

[Mnanupyemblie pe3yabTaThl O0yUeHUS MO JUCIHILIUHE,
XapaKTEepPU3YIOTUE ATkl POPMUPOBAHUS
KOMIIETEHIIU A

KCIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTH;
-KPUTUYECKU aHAIIM3UPOBATh HH(OpMAIIHIO,
MOJYYCHHYIO U3 Pa3HbIX UCTOYHUKOB

Baaners:

- punocodhcKkMM MOHATHITHBIM anmapaToM, METOIaMH
CUCTCMHOI'O aHaJIn3a O peH_IeHI/ISI IIOCTAaBJICHHBIX
3a7a4

[TK*-1 Crocoben
BBIOMPATh M MCIIOJIb30BATh
TEXHUYECKUE CPEACTBA U
METObI UCIIBITAHUH JIs
perieHus
HCCIIEN0BATENLCKUX 3a1a4
XUMHYECKOH
HaIpaBJIEHHOCTH,
MMOCTaBJICHHBIX
CIIELIUAIMCTOM OoJiee
BBICOKOU KBATU(PUKALINH

[TIK*-1-B-3 BeiOupaer
TEXHUYECKUE
CpEICTBA K METOJIbI
WCIIBITAaHUH (U3
Habopa UMEIOIUXCS)
IUTSL PEeUICHUS
MTOCTABIICHHBIX 33724
HUP

[TIK*-1-B-4 T'otoBuUT
00BEKTHI
HCCIICIOBAHUS

3HaTh:

- TEXHUYECKHUE CPEICTBA U METO/Ibl MCTIBITAHUM J1JIs
pEIIeHUs UCCIIeI0BATENbCKUX 3a/1a4 XUMUYECKOM
HaIMpaBJIECHHOCTU
- crmocoOBI 0TOOpa POO | ATAIBI KX MPOOOTIOTOTOBKU
YMeTh:

- BBIOUPATh U3 JIOCTYIHBIX TEXHUYECKUX CPEACTB U
METOA0B MCIBITAHUI HanOoee MOAXOAAIINE I
pEIICHUS UCCIIeI0BATENbCKUX 3a1a4 UCXOIS U3
BPEMEHHBIX 3aTpaT U TPYJIOEMKOCTH;

- OCYIIECTBIISATH MOATOTOBKY MPOO 0OBEKTOB
HCCIIeTOBaHUS
Baaners:

- CIIOCOOHOCTHIO BEIOMPATH U UCIIOIH30BAThH
TEXHUYECKUE CPEACTBA U METOJIbI UCTIBITAHUM JIJIst
peLIeHNs TOCTABICHHBIX 3a1a4, B TOM uncie HP
- HaBBIKAMU MOJATOTOBKH O0BEKTOB K MCCIIEJOBAHUIO

4 CTpyKTYypa U colepKaHHue TUCUUILIHHBI

4.1 CTpyKTypa IHCHHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISET 4 3aueTHbIE eNUHULBI (144 akaeMUYecKux Jaca).

TpynoeMKocCTb,
Bun pabotht aKaJIeMUYECKHX YacOB
8 cemectp BCETO

O01mas Tpy10éMKOCTh 144 144
KonrakTHasi pabora: 60,25 60,25
Jlexumu (JI) 24 24
Jlaboparopusie paboTsr (JIP) 36 36
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTosiTe1bHas1 padoTa: 83,75 83,75
- HanucaHnue peghepama (P);

- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue TeKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX NoCcoOull;

- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- N0020MOBKA K KOJLLOKBUYMAM;

- H0020MOBKA K PYOEHCHOMY KOHMPOIIO,

- N0020MOBKA K NPOMENHCYMOUHOMY KOHMPOIIO).

Bua uTorooro KOHTpoJIA (3a4eT, IK3aMeH, 1M depeHIUPOBAHHBIH 3a4eT

3a4er)




Paznensl nuCIUIIIMHGL, U3y4aeMble B 8 ceMecTpe

KomnaecTBo yacos
Ne ayIUTOpHAast
pasnena HanmMeHnoBanwue pasnenoB BCEro pabora BHEayI.
T 113 | P paborta

1. [IpeameT u 3371291 TOKCHKOJIOTHYECKON XHUMUH. 14 4 10
Opranuzanus MpoBeeHus CyIeOHO-MeTUIIMHCKON
sKcnepTussl B Poccuiickoit denepanun

2. Broxumunueckass TOKCUKOIOTUS 14 4 10

3. XUMHKO-TOKCHUKOJIOTHYECKHUH aHAJIN3 22 4 8 10
METAJJINYECKUX S0B.

4, XUMHKO-TOKCUKOJIOTHYECKHAI aHaJIN3 BEIIECTB, 22 4 8 10
M30JIUPYEMBIX TUCTHLIAIMEH. «JleTyune b

5. XHUMHUKO-TOKCUKOJIOTMUECKUI aHaJIN3 BEIECTB, 22 4 8 10
U30JIMPYEMBIX SKCTPaKIUEH BOJION B COUETAHUU C
JIAAJTA30M.

6. XHUMHKO-TOKCHUKOJIOTHYECKHUM aHaJIN3 BEIIECTB, 36 4 12 20
M30JIUPYEMBIX IKCTPAKLIUEH U COPOLIUEH.
IlecTumab:

7. XUMHUKO-TOKCHKOJIOTHYECKHIA aHATTN3 PAa3ITUIHBIX 20 20
BEIIECTB, HE TPEOYIOMHUX 0COOBIX METOIOB
W30JIMPOBAHUS
Hroro: 144 24 36 90
Bcero: 144 24 36 90

4.2 ConepxxaHue pa3/iesioB AU CHUIIIHHBI

Pa3nean 1. [lpeamet u 3a1a4u TOKCUMKOJIOTHYeCKOH XuMuu. OpraHusanus npoBeaeHus cy1eoHo-
MeIUIMHCKOM dKcnepTussl B Poccuniickoit @exepannu

Tokcukonorus U TOkCUKonoruueckas xumus. [Ipeamer u 3agaun. B3auMocBs3b ¢ APYTUMH JUCLIMII-
TuHaMH (MEAMIIMHCKUMH - CYIeOHON METUIIMHON, KIMHUYECKON TOKCHUKOJIOTHEH, HapKOJIOTHel; MeIuKO-
OMOJIOTUUECKUMHU, (PapMaIleBTUYECKUMH, aHATUTHIECKON XuMue, onoxumueit). OCOOEHHOCTH MOATOTOBKU
XUMHKa-3kcnepTa. OCHOBHBIE pa3fesibl TOKCUKOJIOTHUECKON XUMUHU (aHATUTHYeCKass TOKCUKOJIOTHS, Ouo-
XUMUYECKass TOKCUKOJO0THs). OCHOBHBIC HAMPABIICHUS UCIIOIH30BAHUS XMMHKO-TOKCUKOJIOTMUECKOTO aHa-
nu3a: Cyae0HO-XUMHUYECKas HKCIIePTH3a, aHaTUTHYECKasl AMArHOCTUKA OCTPBIX OTPABICHUN U HAPKOMaHUH.

OTanbl CTAHOBJICHUS! U PAa3BUTHUSI TOKCUKOJOTMYEeCKOM XuMuH. [lepBbie Xxumuyeckue mkosbsl B Poc-
CUU U BBIJAIOLIMECS YYEHBbIE, BHECIIME CBOM BKJIaJ B Pa3BUTHE TOKCHUKOJIOTMYECKOM XUMHUHU. BrineneHue
TOKCHKOJIOTHYECKOW XUMHUH B CAMOCTOSITENbHYIO AUCIUIUTHHY. Co3nanue kadeap TOKCHUKOJIOTHYECKOW XH-
MUH.

Opraau3anuoHHas CTPYKTypa CyJAeOHO-MEeIUIIMHCKOM dKcrepTusbl B PO. [locTtaHoBneHuss u mpu-
Ka3bl, CBS3aHHBIE C OpraHu3aluel CyneOHO-METUIIMHCKOM, cyaeOHO-XuMuueckon akcneptus. IlpaBo-
BBIE U METOJIOJOTUYECKUE OCHOBBI CYJICOHO-XUMUUYECKON KCIepTH3bl. OCHOBHBIE TOKYMEHTHI, perjaMeH-
TUpYIOIUE paboTy B 00JaCTH CyAeOHO-XUMHUYECKON dKcTiepTU3bl. [locTaHOBIEHUE O Ha3HAUCHUU IKCIIEPTH-
3bI, COMPOBOJIUTENBHBIE TOKYMEHTHI. 3HAUCHHE JaHHBIX JO3HAHUS, UCTOPUU OOJNE3HU M PE3YyNbTaTOB Cy-
NeOHO-MEIUIIMHCKOTO MCCIEeIOBaHUS TpymHa A cyAeOHO-XUMHUUYECKON IKcnepTu3bl. OOBEKTHI UCCIIeI0Ba-
HUS (BEIIECTBEHHBIC JI0KA3aTEIhCTBA) - BHYTPEHHUE OPTaHbl TPYIOB JIFOJCH W KUBOTHBIX, MUIIEBBIC MPO-
IYKTHI, BBIJICIICHUS JIFOJICH, OJeK/1a, BOJA, BO3AYX U JAPyrue oObEeKThl BHEIIHEH cpenbl. [IpaBuiia cynebHo-
XUMHUYECKOTO HCCIEAOBAHUS B CYIEOHO-XMMHUYECKUX OTACNCHHUSIX CyIeOHO-MEIUIIMHCKUX JabopaTopui,
0r0po CyneOHO-MEIUIIMHCKOM KCIIEPTU3BI OPTaHOB 31PaBOOXPAHCHHUS.

[Tonstue sin. OO6mias XapakTepUCTHKa BEILECTB, BBI3BIBAIONIMX OTpaBiieHHE ((papManeBTHUYECKHE
mpemapaTsl, CpeACTBA XUMUYECKON 3allUThl PACTEHUH, MPOMBIIUICHHBIC S/bI, CPEACTBA OBITOBOW XUMUH,
SJIbl PACTUTEIHLHOTO U dKUBOTHOTO IIpoucxoxkieHus ). Kiaccupukanys TOKCHYECKUX BELIECTB.

DU3UKO-XUMUYECKHE XapPAKTEPUCTUKU OCHOBHBIX KJIACCOB TOKCUKOJIOTMYECKH BAKHBIX BEILECTB.
[IpumeHneHue mpu pelieHruy BOMPOCOB OMOXMMHUECKON M aHAJTUTHYECKON TOKCHKOJIOTHH, BKJIIOYas BOMPO-

5



chbl MeK(a30BOT0 pacrpeiesieHus: BeIECTB Ha Tanax MPOHUKHOBEHUS Yepe3 MeMOpaHbl OpraHu3Ma, U3Bie-
YEeHUsI BEIIECTB U3 00BEKTOB OMOIOrMUECKOr0 MPOUCX 0K ICHUS.

Pa3gen 2. BuoxuMuueckass TOKCHKOJIOTUSA

TOKCUKOKMHETHKA 4Y)KEPOAHbIX cOoeAMHEHUN. O0Ire 3aKOHOMEPHOCTH PacIpeleieHNs] BEILIECTB B
opranusme. QaxkTopsl, BIMAKOIINE HA pacupenencHue. OCHOBHbIE TOKCUKOKMHETHYECKHE ITapaMeTphl pac-
npeneneHust. CBsi3pIBaHUE C O€IKaMH ChIBOPOTKH KpOBU. CBSI3bIBAHME C KOMIIOHEHTAMH OPIaHOB U TKaHEH.
Tuns! cBs3eit. KoHCTaHTHI qucconuanuy TMraHANpOTEHHOBOTO KOMIUIEKCAa. YUCIIO OCHOBHBIX LIECHTPOB CBsI-
3piBaHMs. YpaBHeHune Xbio-Knorma m Cxatyapaa. [IpoueHT cBsi3piBaHus ¢ OelKamMHu CHIBOPOTKH KPOBH.
Bnusinue pa3nnyHbIX (PakTOpOB Ha CBSA3bIBAHHME UY)KEPOIHbIX coenuHeHui. OObeM pacnpenenenus. Bzau-
MOCBSI3b € (PU3UKO-XUMHUYECKUMH XapaKTEPUCTHKAMHU BEIIECTB.

Tpancnopt 4yXepoJHbIX COEIMHEHUH yepe3 MeMOpaHbl opranuzMa. Tumel MemOpaH. TepMmoanHa-
MHKa Ipolecca MepeHoca BelecTB. TepMoinHaMuueckoe paBHoBecue. bruonornueckas meMOpana u cpena.
MemOpaHHas IPOHULAEMOCTb U KOG GUIMEHT pacnpeaenaeHus. [IpupoaHbie 1 CHHTETUYECKHUE COSAMHEHUS,
BJIMSIFOIME HA MPOHUIIAEMOCTh MCKYCCTBEHHBIX M OMOJIOTHYECKUX MeMOpaH. TpaHCopT BelecTs, crocoo-
HBIX K MOHU3aluKU. MexaHu3Mbl TpaHcopTa uepe3 MeMopany. Ckopocts 1uddy3un u nepblil 3akoH Puka.
BcacbiBanue uyXepoJHBIX COEITMHEHUI KaK TPaHCIOPT yepe3 Onosiornyeckue Mmemopansl. MaTemaruueckue
MOJIEJIM, XapaKTepU3ylollyue MpoTeKkaHue (papMaKOKMHETHUYECKHX IMPOLECCOB. TOKCHUKOKMHETHYECKUE OCO-
OCHHOCTH TEPOPATHHBIX, HHTAISALINOHHBIX, IEPKYTAHHBIX OTPABIICHHH.

buotpanchopmanus qyxepoAHbIX COeIMHEHUH B opranusme. JTamnsl 6uo-tpanchopmaru. O6paso-
BaHUe (HapMaKOJIOTUYECKH aKTHUBHBIX MeTa0oianToB. MHakTHBanus. MeTaboau3M U TOKCHYHOCTb. OCHOB-
HbIEe ITyTH OMOTpaHCHOPMALUU YYKEPOJHBIX coelnHeHHH. MeTaboarueckue NpeBpalieHus, KaTaluzupye-
Mbl€ MUKPOCOMaJIbHBIMU (pepMEHTaMU Ie4eHH. ANu(paTHIECKOE U apOMaTUYECKOE THAPOKCUINpPOBaHUE. N-
rujpokcunrpoBanue, N-, S-okucnenue. Jleankunuposanue. Jlezamunuposanue. JlecyabhupoBaHue U npo-
YHe peaKkIMi MHUKPOCOMAIILHOTO OKUCIICHUS. Peakiuu BOCCTAHOBJICHUS MUKPOCOMAIBHBIMH (pepMEHTaMHU.
BoccTranoBinenne HUTPOCOENMHEHUH, a30CO€NUHEHMN. BoccTaHoBuTeNnbHOE aeranoreHuposanue. [pyrue
MeTtabonuueckue mnpespaiieHus. HemukpocomanbHoe okuciaeHue. OKUCIMTENbHOE JI€3aMUHHUPOBAHME.
OxucneHre CoupToB, albAETUA0B. ApoMaTu3alnys aIMIUKIAYECKUX coenuHeHuil. IIponeccsl HeMHKpOCO-
MaJbHOI'0 METab0IMUECKOT0 BOCCTAHOBIICHHUS.

Peakiuu rusposnmsa ¢ ydyacTHEM MUKPOCOMAIbHBIX U HEMUKPOCOMANIbHBIX (pepMeHTOB. [Ipoune mpe-
BpaieHus. Peakuuu konbtorupoanus. O0pazoBaHne KOHbIO-TATOB € TIIOKYPOHOBOM KHCIOTOH. Cll0)KHbIE
3¢upsl ¢ cepHoit U (pocdopHOi kucaoTo. MeTtunupoBanue. AnetniaupoBanue. [lenTuanas KOHbIOTAIMS.
[Ipoune peaxkuuu.

@DakTopbl, BIUSIONINE HA META00JIN3M YYyXKEepOJIHBIX coeanHeHnH. ['eneTnueckue (GpakTopbl U BHYT-
puBuaOBbIe paznuuus. Maaykuusa metabonusupyroumx GepMeHTOB, yTHETeHne Metabonusma. Bo3pactHele
0COOEHHOCTH, JUIUTEIbHOE MPUMEHEHHE JICKapCTB, MaTOJIOTHYECKUE COCTOSIHUA U Mpouyne. MeTabonuThl U
TOKCUYHOCTS. [IpencTaBnenre o BTOpUYHOM METa0O0IM3Me Y MUKPOOPTraHU3MOB, PACTEHUH, KUBOTHBIX. O0-
pa3oBaHue BTOPUYHBIX COCIMHEHHUH (aMUHOB U T.II.) B IIpoliecce THUEHUS TKaHeW M opraHoB. MeTabonu3m
TOKCHYECKHUX BEIIECTB MO/ ICHCTBHEM OaKTEepPHUH.

OCHOBHBIE peaklliy BTOPUYHOIO MeTaboan3Ma (JIeKkapOOKCHIMPOBaHUE, 1€3aMHUHUPOBAHUE, apoMa-
TUYECKOECTUAPOKCUIIMPOBAHHUE U JIP.). DKCKpELUs 4yKe-pOJIHbIX COeIMHEHUN 1 UX MeTa0oinuToB. BriBene-
HUE TOKCUYECKUX COeTMHeHUH yepe3 nouku. PeabcopOrusiu BeiBeeHne. GopcHUpoBaHHBIN TUype3 KakK OJIUH
13 3(QPEeKTUBHBIX METOJIOB MpPH YIpPaBIEHUHU IpoleccaMu peadcopOiuu. BriBenenne 4y epoaHbIX COeqU-
HEHMH ¢ Kemubto. Jlpyrue myTH BhIBEIEHUs, BKIIIOYas crie-Iuduueckue (Bouocsl, HOrTu). Bnusaue ¢usnko-
XUMHUYECKHUX CBOMCTB TOKCU IECKUX BELIECTB U (PAKTOPOB CPe/bl HAa CKOPOCTh U XapaKTep UX BBIBEJICHUS U3
opranusma. Kuneruka BoiBefieHus. [lepuo nomyBsIBEIEHUS.

OO61mas xapakTepucTuka Tokcudyeckoro aericteus. @opmupoBanue 3pdexra kak GpakTop B3auMoien-
CTBHS fila, OpraHu3Ma U OKpyxaromeil cpensl. [loHsTHE 0 perenTopax TokcMyHOCTH. M30upaTenbHas TOK-
CUYHOCTh. TOKCHYECKHE A03bI U TOKCUYECKHE KOHIICHTPALMK BEIECTBA B KpOBU. Koppensuus B3anMocBs31
YPOBHSI BEIIECTBA B KPOBU C TOKCHUECKUM 3((HEKTOM.

Pasznen 3. XMMHKO-TOKCHKOJOTHYECKHI aHAJIN3 MeTAJINYECKHUX S/10B.
XUMHUKO-TOKCUKOJIOTUYECKUH aHaIN3 BEUIECTB, U30JIUPYEMbIX MUHEpanu3aueid. MeTo bl u30Jaupo-
BaHUs, 00HAPY)KEHUS U KOJIMYECTBEHHOT'O OIPEICIICHHS.



Paznen 4. XuUMHKO-TOKCUKOJOTMYECKU AHAJIU3 BelIeCTB, M30JUPYeMbIX JUCTHLIsIuUei. «Jle-
TyuHe siAbD»

[Tepeuens Hanbosee BaXKHBIX B TOKCHMKOJOTHYECKOM OTHOIICHUHU Tpymil BemecTB. Obmas xapakre-
pucTUKa Tpynmbl. Anudarudeckue CupThl (aIKaHOJBI). METHUIOBBIM CHUPT. DTUIOBBIA crUpT. CHUPTHI
(C3-C5). duonbl (3TUICHTIIMKOIB). AJIKAITATOTEHUAB! (XJI0pohopM, XIOPaIbIUAPaT, YETHIPEXXIOPUCTHIH
YIIEpOA, AUXJIOPITaH). AJbIETHIbI, OTHOATOMHBIE (PEHOJIBI U UX MPOU3BOAHBIE ((PEeHON, Kpe3oybl), KEeTo-
Hbl (anertoH). KapOoHoBBIE KUCIOTHI (YKCYCHAs KucaoTa). CHHIIIbHAS KUCIOTA U €€ IPOU3BOIHBIC.

CgoiictBa. [Ipumenenue. TokcuunocTh. PacnipocTpaneHHOCTh oTpaBiieHUi. TokcukokuHeTnka. Me-
tabonu3M. J[MarHocTuka oTpaBICHHA.

H3onupoBaHue «IETy4HuX sJI0B» U3 OHOnoruueckux oobekToB. O0bekThl uccienoBanus. Cospe-
MEHHBIE METOJbl HM30JMPOBAaHUSA, HMX XapaKTEPUCTUKA, CPAaBHUTENIbHAS OLIEHKA (AUCTUIUIALNS C BOJISHBIM
apoM, MpocTasi U a3e0TPOINHAsI IEPErOHKA, APYrue BUIbI AUCTUILISIINK). OCOOEHHOCTH NEPETOHKH C BOAS-
HBIM IIApOM JJIs1 OTACTBHBIX coequHeHnid. [loaroroBka npo6 uist ra3oxpomMarorpadguyeckoro aHaansa.

MeTtoapl aHalM3a «IETydux s10B». ['azoxpomarorpaduyeckuil METOJ MCCIEeIOBaHUS KaK BBICOKO-
3G GEKTUBHBIN METOJ| pa3/ieieHus, UACHTU(UKAMK U KOJMYECTBEHHOTO  ONPENENICHUs  <«JIETy4uX
anoB». OcHOBHble  Xpomarorpaduyeckue mapamerpbl. Tumbl KoaoHOK. HenonsukHbie )uakue (assbl.
TBepavie Hocutenu. JlerekTopbl. KauecTBeHHbIN ananus. YcinoBus ananusa. OnpeaesieHue napameTpoB Ka-
YECTBEHHOT'0 aHalIn3a (BPEMEHH YACPKUBAHUS <JIETYUUX STIOBY).

XUMHYECKHE METO/bl aHaIN3a «JIETY4YHX s10B». JlocTOMHCTBa, HEAOCTATKU. THUIIBI XUMUUYECKUX pe-
aKUui, mpeaen oOHapyKeHHs, Crielu(UIHOCTb.

KonuuecTBeHHBIN aHAIN3 «WIETY4UX 570B». OnpeneneHue «IeTy4ux S70B» METOJOM ra305KUIKOCT-
HOI Xpomarorpaduu. MeTos aGCOMOTHOM KaTuOpPOBKU, BHYTPEHHETO cTaHaapTa. Bocrmpons3BoIuMocTs Me-
TOJIOB Ka4E€CTBEHHOTO aHAJIM3a MPHUMEHUTEIHHO K HMCCIEIOBAHUIO PA3IUYHBIX OHOIOTHYECKHX OOBEKTOB
(opraHoB, TKaHeW, 3arHUBIIEMY TPYIMHOMY MaTepHany, OMOJIOrHYECKUM >KUIKOCTSAM OONBHBIX C OCTPBIMU
OTpaBlICHUsIMU). BrnusHue pa3nuuHbiX (aKTOPOB HA pe3ybTaThl aHANHM3a (HATWYHE B OMOIIOTHYECKUX 00-
paslax SHAOTCHHBIX COEJMHEHHM, MPOIECCOB THUJIOCTHOTO PA3OkKEeHHs] TKaHEeH U OpraHoB, MeTaboiHnue-
CKHUX MpeBpallleHuil aHAJIM3UPYEMbIX BELIECTB).

OCHOBBI NOCTPOEHUS OO0IIEro (HEHANpPaBICHHOT0) aHAIN3a «IeTYy4HX sA70B». Cxema Hcciel0BaHus
(bpakuuil TUCTUIIATA, MOIYYEHHBIX B PE3yJbTaTe U3BJICUEHUS WIETYYUX SJI0B» U3 OMOJIOTHYECKUX OOBEK-
TOB. Mcronp30BaHNe XMMUYECKHX PEAKIUN MTPU 0OHAPY)KEHUU «JIETYUUX s10B». Peakiuu, uMeromiyue oTpu-
LaTeJIbHOE CYA€0HO-XUMUYECKOE 3HAUCHHE.

HccnenoBanue nepBoil (pakiuu JUCTUIIIATA HA CUHWIBHYIO KHMCJIOTY IPHU HC-TIOJb30BaHUM KOM-
IJIeKCa XUMUYECKUX peakiuii (oOpazoBaHue OEpIMHCKOM J1a3ypu, 00pa30BaHKUE NOJUMETHHOBOIO KpacHuTe-
7151, peakuuyu OEH30MHOBOM KOHJIEHCAllUU, MUKPOKpHUCTAJUIOCKONIMYeckue peakiun). [lpenen obHapyxeHus.
Onenka pe3ynbTaToB peakiuu. OcCOOEHHOCTH MOATOTOBKU MPOO MPH ONpeneeHUH MUKPOTPAMMOBBIX KO-
JIMYECTB CMHMJIBHON KHCJIOTHI (IIEPErOHKa ¢ BOJSHBIM MApOM B COYETAaHHMM C a’paluell a30TOM, CyXOBO3-
OyuiHasi AMCTWIIANUA U Ap.). oToMeTprueckuii MeTo1 KOJTMYECTBEHHOTO OIPEIEIeHHs] CHHUIIbHOM KUCIIO-
Thl Ha ()OHE peakuuu oOpa30BaHUS MOJIMMETHHOBOTO KPACHTENs MPH ONpPEaeIeHUH MUKPOTPAMMOBBIX KO-
JUYECTB CUHUIIBHOM KUCIOTHI. McciemoBanrue BTOpoi Ppakiiuu JUCTHILIATA HA «IETYIHE SIBD».

Hcnonb3oBaHue ra3oxpomarorpaduyeckoro MeToja aHaji3a B MPOrpaMMe aHaIMTUYECKOTO CKpU-
HUHTA «WIETYUUX SIIOBY.

OKcnepTu3a ajlKorojibHOW MHTOKCHKAIMU. DTHIOBBIA ciupT. CBOWCTBA, MEXaHNU3M ACUCTBHS Ha Op-
raHu3M yenoBeka. TOKCHYHOCTb.

[TpoGnembl 1 pacipOCTPaHEHHOCTD ANKOTOJIM3Ma. DKCIEPTU3a aJIKOTOJIbHOTO ONbSHEHHUSL.

ToxcukokuHeTrka. BecacsiBanue ankorois. Pacnpenenenue B opranusme, Ouo-rpancdopmanus, sKc-
Kpenus. DKCIepTHas OLIEHKa COJIEPKaHUs 3TUIOBOIO CIIUPTA IPU XUMHUKO-TOKCUKOJIOTHYECKOM HCCIE10Ba-
HUU Pa3IMYHBIX BHYTPEHHUX OPraHoB (KpOBH, MOYM M CIIMHHOMO3TOBOM HAKOCTH, Mpouero). OObeKTh
uccnenoBanus. [IpaBuna or6opa npo6 y KUBBIX JIML, TPYIHOTO MaTepuaia.

MeTtopl aHANIK3a, TPUMEHSIEMbIE B XUMUKO-TOKCUKOJIOTHYECKOM aHAJIN3€ HAPKOTHUUYECKOTO OIbsHE-
HUS U CyleOHO-XMMHUYECKOH sKcnepTu3e (KauyecTBEHHO-KOJIMYecTBeHHbIE). [IpenBapuTenbHble KauyecTBEH-
HbIe MPOOBI Ha 3TUJIOBBIN AJIKOTOJb MPU HUCCIEIOBAHUHU BBIIBIXa€MOT0 BO3AyXa U OMOJIIOTUYECKUX JKUIKO-
creil. XUMHUYeCcKHUe U COBPEMEHHBIE OMOXUMHUYECKHE METOIbl MCCIIEIOBAHNUS.

["azoxpomaTtorpaduueckuii METO UCCIIeIOBAaHUS dTHUI0BOrO ciupra. KauecTtBenHspiit ananu3. Komu-
YECTBEHHOE OIPENIETICHHE.



Pazgen 5. X¥MMHKO-TOKCHKOJOTMYECKMH aHAJIN3 BelleCTB, U30JUPYEMbIX IKCTPAKIMEH BOJOM
B COUYETAHUH C INATU3OM.

MeToab! U30JIMPOBaHMs, OOHAPYKEHUS U KOJTMUYECTBEHHOTO OIPENIEIEHUs] KUCIIOT, IeIo4eil, HUTpa-
TOB, HUTPUTOB

Pazgen 6. XUMMKO-TOKCHKOJOTMYECKHI AHAJM3 BelIeCTB, H30JHMPYEMbIX 3KCTPAKUHeH H
copouueii. [lectuumanl

XHUMHKO-TOKCUKOJIOTUYECKNN aHAJIU3 BEILECTB, H30JIMPYEMBIX dKCTpakuuel. JlekapcTBeHHbIE U Hap-
KOTUYECKHE sibl. SIMbl )KMBOTHOTO W PACTUTEIHHOTO TpoucxoxaeHus. Kiaccuukamnms, BO3MOKHOCTH
aHAJIMTUYECKOTO CKPUHUHTA B 3KcrepTu3e A710B. OCHOBBI M30JIHPOBAHUS, OOHAPYKEHUS U KOJIUYECTBEHHOTO
ornpeaeneHus: BaxHeHmmx rpymm. CrocoObl U METOABI OYMCTKH M3BIICYCHUMU, KOHIIeHTpupoBanue. Oo0riee
MpeJICTaBJICHHE O MEeCTULUAAX, X 3HaYeHHE, TOKCUYHOCTb. [Ipo0iemMa ocTaTOuHbIX KOJMYECTB ECTUIIUIOB.

Knurnuka oTpaBieHuil U KIMHUYECKAs AUArHOCTUKA. MEeTOAbI IETOKCUKAIIMK OpPraHUu3Ma.

Pa3nes 7. XUMHKO-TOKCHKOJIOTHYECKMI aHAJIM3 Pa3/IMYHBIX BellleCTB, He TPeOyIIMX 0CO0ObIX
MeTO/10B M30/IMPOBAHHUS

XWMHUKO-TOKCHKOJIOTUYECKUI aHaIu3 BEIIECTB, HE TPEOYIOMMX OCOOBIX METOIOB HW30JIMPOBAHMS:
BpeaHbIe mapsl U rasel; okeun yriepona (II). Onpenenenne okcuaa yraepona (1) B atmocdeprom Bozmyxe u
KpOBH.

4.3 JlabopaTopHble padoThI

No JIP Ne HaumenoBanue nabopatopHbix paboT Koir-s0
pasziena 9acoB
1. 3 XUMUKO-TOKCHUKOJIOTUYECKHI ~ aHaldn3 METAJUIMYeCKUX  sI0OB B 8
OMOJIOTMYECKOM 00pasIie.
2. 4 XUMUKO-TOKCHUKOJIOTUYECKUII ~ aHamu3  Ha  TPYIINy  BEIIECTB, 8

M30JIMpYyeMbIX —AucTWwuIsAnued. ['azoxpomarorpaduueckuii  MeTon
aHaJIN3a IIPU ONIPEICIICHUU «JIETYUUX STOBY.

3. 5 XHWMHKO-TOKCUKOJIOTUYECKU aHAJIN3 HUTPUTOB, HUTPATOB, KUCIOT U 8
LIEJI0YEHN, U30JIMPYEMBIX IKCTPAKIUEN C BOJIOM.

4. 6 XHWMHMKO-TOKCUKOJIOTUYECKUI ~ AaHajIu3  JICKApCTBEHHBIX  BEIIECTB, 6
M30JIMPYEMBbIX OJKCTpakuued u copOiueid, METOJOM TOHKOCIOWHOM
Xpomatorpaduu

5. 6 XHUMHUKO-TOKCUKOJIOTUYECKUI aHAJIN3 BELLECTB, U30JIUPYEMbIX 6
IKcTpakimei u copomueit. [lectummmp
Hroro: 36

5 Y4yeOHO-MeTOAMYECKOE 00ecredyeHHne TUCIHILINH DI
5.1 OcHoBHas 1uTEpaTypa

1. OcnoBsl TOKcuKONOTHU: yaeOHoe nmocodue / Kykun ILII., [Tonomapes H.JI., Tapanuesa K.P. -
M.: HUILl UH®PA-M, 2016. - 280 c.: 60x90 1/16. - (Briciee oOpa3oBanue: bakamaBpuat) (Ilepemnér)
ISBN 978-5-16-009260-7 - Pexxum noctyma: http://znanium.com/bookread2.php?book=429207

2. Koreneruer C. B. Dxonorumdeckass TOKCHKOIOTUS W OMOTECTHPOBAHHE BOJHBIX SKOCHUCTEM:
VYuebnoe nocobue / C.B. Korenesues, [I.H. Matopun, A.Il. Caguukos - M.: HUI] UH®PA-M, 2015. - 252
c.: 60x90 1/16. - (Bricuiee obpazoBanue: bakanaspuat) (Ileperuiér 7b1) ISBN 978-5-16-010160-6, 5 Pe-
*wuM goctyna: http://znanium.com/bookread2.php?book=473568



5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1 Tokcukonornyeckas xumus [ Tekcr] : yue6. mocobue ans By3oB / E. B. Canpnukosa [u ap.]; M-
BO oOpasoBanus u Hayku Poc. @enepanuu, denep. roc. OromKkeT. 00pa3oBar. yUpeKICHHE BBICIIL MPOQd.
obOpazoBanus "OpeHOypr. roc. yH-T". - OpenOypr : YuuBepcurer, 2012. - 229 c. : wi. - bubnuorp.: c. 212-
216. - lpun.: ¢. 217-228. - ISBN 978-5-4417-0100-6.

2 Toxcukonornueckas xumus [Tekcer] : yue0. s men. By3oB / o pen. T. B. IlnereneBoii. - M. :
I'S0TAP-Menua, 2008. - 512 c. - [Ipeam. yka3s.: ¢. 493-509. - bubmumorp.: c. 489-492. - ISBN 978-5-9704-
0768-4.

3 Tokcukonorumdeckass XuMus. AHanmuTH4eckas Tokcukojorus [Kommiekr]: y4eOHUK 1is
CTY/ICHTOB YYPEXKICHHUU BBICIIETO MPO(PECCHOHATBHOTO O0pa3oBaHMsI, OOYYAIONMUXCS MO CIEIUATbHOCTH
060108.65 "®apmarus", no aucuuruinHe "Tokcukonornyeckas xumusa" / nmox pen. P. V. Xabpuesa, H. 1.
Kanerunoii. - MockBa : 'DOTAP-Meaua, 2010. - 752 c. : mwn. + 1 smekrpon. onr. auck (CD-ROM). -
bubnwmorp.: c. 728-732. - Ilpeam. ykas.: c. 733-747. - ISBN 978-5-9704-1537-5.

5.3 llepuoauueckue U3IaHUA

1 ‘Kypuan ananutudeckoi xumuu. - M.: ArenctBo "Pocnedats
2 Kypnan Heopranndeckon XumuH : xypHair. — M.: APCMU
3  Xwumwus u xu3Hb — XXI Bek : xxypHan. — M.: Arencto "PocneuaTs"

5.4 UnTepHeT-pecypcsbl

1 Web of Science [DnekTpoHHsbIii pecypc]: pedeparrBHas 0a3za naHHbix / komnanusi Clarivate
Analytics. — Pexxum noctyma :http://apps.webofknowledge.com/, B mokansHoi cetu OI'Y.

2  DnexTpoHHO-OMOIMOTEeuHas cucrema http://www.biblioclub.ru - caiit 9bC «YHuBepcurerckas
oubmnoreka onliney;

3 DnexTpoHHO-OmGIMoTeuHas cucremMa http://e.lanbook.com/ - caiit DBC ««Jlaub»»;

4 DnexkTpoHHO-OuOIMOTEUHas cuctema http://rucont.ru/ - caiit O9bC «PYKOHT;

5 DnexTpoHHO-OubOIMoTeuHas cucrema http://znanium.com/ - calt 9bC «ZNANIUM.COM»;

6 DnextponHo-OmbOaHOTeuHas cuctema http://iprbookshop.ru/online-versiya.html - caiit DBC
«IPRbooksy;

7 American Chemical Society [DnexkTpoHHbBIN pecypc] : 0a3a maHHbIX. — Pexxum moctyma:
https://www.acs.org/content/acs/en.html, B n1okansHoit cetu OI'Y.

8 Ba3a JAaHHBIX TepMOJII/IHaMI/I‘—IeCKI/IX BCIINYUH «I/IBTaHTepMO»Z
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
9 Ea3a JAaHHBIX OKHUCIUTCIBHO-BOCCTAHOBUTCIIBbHBIX IIOTCHIIMAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html

10 CocraBieHue U ypaBHHBaHNE XMMUYECKUX peakimid: http://www.webgc.org...s-070603-1.html

11 CoOopHuk oOpa3oBaTenbHbIX MaTepuasioB mo xumuu «Chemistry Teaching Resourcesy:
Www.anachem.umu.se

12 MHOXeCTBO NOJIe3HOW HH(OPMALIUK 10 XUMHU: WWW.chemport.ru/

13 Y4eOHMKH, CIPABOYHHUKH, METOIMKH, )KYPHAJIBI 10 aHATUTUICCKOW XUMHH: WWW.anchem.ru/

14 DOunuknonenust pusuku u xumuu. - http://fizikaihimia.ru/ Tlpeacrasien OoJblIOH 00BEM
Marepuaa Mo KJIaCCHYSCKHM U XPECTOMATUHHBIM MaTepraiaM. [I0X0auT it MOArOTOBKH KakK M0 TeMaMm
JEKIUHA M CEMUHAPCKHUX 3aHSATHH, TaK M 10 TEMaM, MPEAHAa3HAYEHHBIM JJIsi CaMOCTOSITEIBHOTO HIIH
pacIIMpEeHHOT0 H3YUCHHUS.

15 BupryanbHas oOpa3oBarenbHas Jaboparopus. - http://www.virtulab.net/ OGpazoBarensHbIC
MHTEPAKTUBHBIC PaOOTHI MO3BOJISIOT YYAIIMMCS HMPOBOAWUTH BHPTYaJIbHBIE SKCHEPHUMEHTHI 1O (HU3MKE,
XMMHUH, OWOJOTHH, SKOJOTHMH W JPYTMM MpeAMEeTaM, KaKk B TPEXMEPHOM MpPOCTPAHCTBE, TaK U B
JIBYXMEPHOM.

16 https://openedu.ru/course - «OTkpbITOoe 00pazoBanue», Karanor kypcoB, MOOK: «IIpocTteie
MOJIEKYJIBI B HAIICH SKU3HI.



http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
http://www.anachem.umu.se/
http://www.chemport.ru/
http://www.anchem.ru/
http://fizikaihimia.ru/
http://www.virtulab.net/
https://openedu.ru/course

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

OneparnuonHas cucrema Microsoft Windows
[MakeT HacToapHBIX mpuiaoxkenuii Microsoft Office (Word, Excel, PowerPoint)
becrutatHoe cpectBo npocmortpa ¢aitio PDF - Adobe Reader;
Apxusatop — WIinRAR;
CBoOoHbI# (haitnoBblid apxuBaTop - 7-Zip;
ABTOMaTU3MpOBAaHHAsT  MHTEpPaKTHBHAs  cucrema  cereBoro  TectupoBanus -  AUCCT
(3apeructpupoana B POCIIATEHT, CBuuerenbcTBOo 0 rocylapCTBEHHOW pErucTpanuy nporpammbl JUIs
OBM Ne2011610456, mpaBoobaanarens — OpeHOYPICKU TOCYAapCTBEHHBIN YHUBEPCUTET), PEKUM JIOCTYIIa
- http://aist.osu.ru.

7. TAPAHT IInardopma F1 [DnekTpoHHBII pecypc]: cipaBoyHO-TIpaBoBas cucteMa. / Pazpaborumk
OOO HIIT «I"’APAHT-CepBuc», 119992, MockBa, BopooseBbl rope;, MI'Y, [1990-2022]. — Pexum
noctyna B cetrt OI'Y mis ycranoBku cuctemsr: \\fileserverl\GarantClient\garant.exe

8. Koncynprant [Tnroc [DneKTpOHHEIN pecypc]: 3MEKTPOHHOE MEPHOJUIESCKOS H3TaHUE CIIPABOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0O «Koucynprant [lnrocy, [1992-2022]. — Pesxum 1ocTymna K CHCTEME
B cetu OI'Y s ycranoBku cuctembl: \\fileserverINMMCONSULT\cons.exe

ook wnE

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

VY4eOHblE ayAUTOPUU JJIsl TPOBEICHHS 3aHATUH JIGKIMOHHOTO THIIA, CEMHHAPCKOTO THIIA, JUIS
IIPOBE/ICHUS] TPYIIOBBIX M WMHIUBHyalbHbIX KOHCYJIbTALMI, TEKYLIEro KOHTPOJII M INPOMEXYTOUHOMH
aTTecTaluu.

AyIuTOpUM OCHAILECHBI KOMIUIEKTaMH YYEHUYECKON MeOeH, TEXHUUECKUMH CPEeICTBaMH O0yUYEeHHUS,
CIIy’KalllUMU /7151 IPEJCTaBJIeHNs yueOHO! nH(popMaluu 60IbIION ayAUTOPUH.

Jlnis mpoBezieHus 1abOpaTOPHBIX 3aHATHHA HMCHOJIB3YeTCs JabopaTopusi, OCHAIlleHHas 1JabopaTOpHOH
MeOebI0, BBITSLDKHBIMH IIKapaMHu U COOTBETCTBYIOIIMM KOMILJIEKTOM MOCYABI U 000py10BaHUS.

[ToMemienue 11 caMOCTOSITENTLHONM pabOThl 00yYarOIUXCs OCHAILIEHbI KOMIBIOTEPHON TEXHMKOM,
noakiouéHHo k cetn "VHTepHer" u oOecriedeHHEM JOCTyNa B DJJIEKTPOHHYIO HH(OPMAlMOHHO-
oOpazoBarensHyto cpeny OI'Y.
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