





1. MECTO JUCLUIUIVHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

I.1. TpeGoBaHusi K TpenBapUTEIBLHON TOATOTOBKE OOYYAIOMIMXCS, MPEIIICCTBYIOIMINE U
COMYTCTBYIOIIME TUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAECTCSI U3YUYECHHE JTAHHOM:
0a3o0Basi MOATOTOBKA 110 XUMUHU B 00BEME MPOrpaMMbl CpETHEH IIKOJIBL;
TUCIUIUIMHBL ~ TpOTpamMMbl  OakanaBpwara:  oOImIas — XUMHS
aHAJIMTUYeCKasi, pu3ndeckas, opranudeckas 1 OMoJorudeckasi XuMus).
1.2. JIMCUMIUTMHBI, KYypCOBbIE pa0OThl W MPAKTUKH, JUII KOTOPBIX OCBOCHHE JTaHHOU
JUCIUILIMHBI HEOOXO0IMMO KaK IMpeIIecTBYIOIee:
XuMHsL  OKpyXKamllew cpenbl, XUMUYECKas TEXHOJOTUs,
KoopaunanmonHnas xuMusi, DIEKTPOXUMHUS, DKOJIOTHUA.

(Heopranuueckas,

Komnmongnas xumus,

2. OIIMCAHUE JUCIHUITIINHBI

2.1. OO01mmas xapakTepucTHKa

3HaueHHe MoKa3aTels
20.00.00 — TexnochepHas
0€301acHOCTh ¥ PUPOT000YCTPOHCTBO
20.03.01 TexnochepHas 6€30MaCHOCTh
b1.B.OJ1.23 OCHOBBI TOKCHKOJIOTHH 1
9KOTOKCHKOJIOTHH

HanMeHoBaHHe nokasaresis
HazBanne oOpa3oBatenbHON IpOTrpamMMbl

[ucp u HA3BaHKE B COOTBETCTBUH C YICOHBIM
TUIAHOM

Yacte 00pa3oBaTenbHON IPOTPaMMBI BapuartuBHas yacte

be3anbrepHaTuBHAs TUCIUIUIMHA

KonnyecTBo 3a4eTHBIX €UHHALL / BCETO YacOB 3/108
2.2. Pacrnipenenenuie yacoB 1o ¢opmam u rnepuojam o0ydeHus
OO011€e€e KOIMIECTBO YaCOB
o
B CaMOCTOS-
dopma 2 Q o
= 2 JIEKIU- nabopa- | TpaKTH- TEJBLHOU dopma
00yueHus (2 S BCETO
59 OHHBIX TOPHBIX YECKUX paboTh! + KOHTPOJISI
KOHTPOJIb

Ounas 3 6 30 - 30 48 108 JK3aMeH
3aouHasa 4 7 6 — 6 96 108 SK3aM€EH

3. LEJIX JUCLMIIJIMHEI TOCYJAPCTBEHHOM UTOTOBOM ATTECTALIMNA

dopMHUpOBaHHE y CTYJACHTOB MPUEMOB OpPraHU3alUMU U TPOBEJCHHUS Hay4HBIX
MCCJIEIOBAHMM B 00JIACTU XUMUU OKPYXAIOIIEH CPeJibl, SKOJOTUHM U MEIUITUHBI Ha OCHOBE YE€ro
OpPEJCTaBUTh  TEXHOJOTHIO  NPOEKTHPOBAHUS  JUIUIOMHOM  paboThl  Kak  Hay4dHO-
HCCJIEIOBATEIbCKOM pabOThI.

4. KOMIETEHIMN ObYYAIOUIETOCS, @OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X
NHAVKATOPHI U IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

4.1. Komnerenuuu
[IK-1. Cnoco0OeH NpoOBOAWUTH 3KOJOTMYECKUI aHalIu3 MEpONPUATUH M MPOEKTOB IO
HOBBIIIIEHUIO 3()(PEKTUBHOCTH MPUPOAOOXPAHHOMN IEATEIILHOCTH OpraHU3alHH.
Nuaukatopbl KOMIETEHIINNA
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. Kommerenmun WNunukatopsl Pesynbrarel 00yueHus
HK-1. 1K-1.11-1 3HaeT METOJbl HWCHBITAaHWH (U3
Cnocoben MIPOBOJIUTEL | BEIOMpaeT TeXHUYECKHE HaGopa MMEIOIIXCs) VIS peleHUs
JKOJIOTHUYCCKHUI aHAIU3 CpeacTBa u METOZBI | [1ocTaBIeHHBIX 32044
MEPOINPUATHI ¥ IIPOEKTOB IO | MCIBITaHUH (M3 HaAbOpa | yyeer BLIGMpATh  TeXHHUECKHE
MOBBIIICHUIO 3(PPEKTUBHOCTH | IMEIOIINUXCA) ISl PEIIeHUs CPE/ICTBA U TOTOBMTH OOBEKTHI
MPUPOIOOXPAHHOMN IIOCTAaBIICHHEIX 33134, FICCIIE IOBAHIS

JACATCIIBHOCTH OpraHnu3aluu.

TFOTOBUT OOBEKTEI
HCCIICIOBAHUA

5. ITPOI'PAMMA JTUCHUIJIMHBI

HazBanue tembr

Kparkoe conepxanue TeMbl (BOOPOCH TEMBI)

Pasmen 1. Toxkcukonorus

KaK HaykKa.

OCHOBHBIE 3aJa4d U IIOHATHA TOKCHUKOJIOTUH

1.BBenenue. TokcUKOIOTHs KaK HayKa.

OCHOBHBIE 33/1aY¥ U MTOHITHS TOKCHKOJIOTHH.
[lonsTre saa, 3arpA3HUTENS], TOKCUKAHTA,
KCEHOOMOTHKA, MHTOKCUKAIHH.

2.5 np1 paznuuHoro npoucxoxaeHus. Ilytu
MOCTYIJIEHUS SII0B B OPTaHU3M.

3. Kimaccudukanus oTpaBieHHi.

4. PacnipeniefiCHUE SII0B B dKUBOM OpPTaHHU3ME.

O0beM pacripenienieHns TOKCHYHOTO BEIeCTBa.
[TapameTpbl TOKCUKOMETPUHU.

5.DaxkTophl, BIUIIOLIIAE HA TOKCUYHOCTh XUMUYECKHUX
BEIIECTB: /1032 U KOHIICHTPANNS;, (GU3HIECKUE U
XUMHYECKHE CBOMCTBA TOKCUYECKUX BEIIECTB,
BUJIOBast YyBCTBUTENIBHOCTD K A]1aM, yTH
MPOHUKHOBEHUS B OPraHU3M; XUMUYECKOE CTPOCHUE U
JIEUCTBHE TOKCUYECKUX BEIIECTB OPTraHUYECKOU
TIPUPOJIBI.

Pazpmen 2. Kitaccudukarnus sios.

1.Tokcukonornueckast — Kinaccupukauuss  SA0B U
XUMHUYECKasd MPUPOJa XapaKTEPHBIX IPEICTABUTEIEH:
HEPBHO-TTAPAIUTHYECKOTO, KO>KHO-PE30pOTUBHOTO,
00IIETOKCHYECKOr0, YAYILIAIOIIEro, CI€30TOUYMBOIO M
pa3apa)aroliero, ICUXOTPOITHOTO JEHCTBHS
2 Knaccudpukanms  s710B o «U30MpaTenbHOM
TOKCUYHOCTH»: CEpJACYHble, HEpBHBIE, IEUCHOYHBIE,
MTOYEYHBIE, KPOBSIHBIE, KEITYA0UHO-KUIIIEUHBIE. .
3. Sae1 B ute. ['pynmsl 4y>KepOIHBIX BEIECTB B
MPOAYKTaX MATAHU: CTIEUAIBHO JI00aBJICHHBIE,
CIIy4ailHO COAepKaIUecs, 3arpA3HEHNS U3
OKpYKaroIllel Cpefibl, 3arpsi3HEHNS] KOMITOHEHTaMHU
YIaKOBOYHBIX MaTEPUAIOB, 3arPsA3HEHUS
MHUKpPOOPraHU3MaMH OCTaTKH CEIbCKOXO35ICTBEHHBIX
SAJOXMMUKATOB U yIOOpEHUil; 3arps3HeHMs], CBsI3aHHbIE
C JICYEHHEM >KMBOTHBIX; BTOPUYHBIE MPOTYKTHI;
TOKCHYECKHE JIEMEHTHI (PTYTh, CBUHEI, KQJIMHN).

Pasnen 3. OcHOBHBIE TNPHHLMIIEI OLEHKU

TOKCUYHOCTU HCOPraHUYCCKUX BCIHICCTB

1. TokcuuHOCTH HEOPraHUYeCKOTO areHTa.
[TocTynnenue HEOPraHMYECKUX BEIIECTB B OPraHU3M,
WX pacmpesieieHHe, TPEBpallleHne W  BbIIETICHHE.

TOKCUKO-KUHETHYECKAS MOJEIb MIPOXOXKJICHUS
HEOPTraHUYECKUX BEILECTB yepes OpraHu3M:
MTOCTYIIICHUE B OpTaHu3M, pacnpeneneHue,

MIpEeBpAIleHNE U BBIICICHHUE.




2. TOKCUYHOCTh W (PU3MKO-XMMHUYECKUE CBOHCTBA
HEOPTraHWYECKUX  COCIUMHEHUU.  XapaKTepUCTHKA
OMOAKTHBHOCTH dJIeMEHTOB lleproaniaecKkoil CUCTEMBI
10 JEBATHOAIIIILHOM IIKAJIE.

3.B3aumocBsi3b MEXIy (U3UKO-XUMUYECKUMH
CBOMCTBAMM HEOPraHUYECKUX COCJAUMHEHUH U HX
TOKCHYHOCTBIO.
4. Teopust KECTKUX U MATKUX KHUCIOT U OCHOBAHU B
XapaKTEPUCTHKE TOKCHIHOCTH BEMIECTB. MeXaHU3MBI
TOKCHYHOCTH OCPHUINS W KaHIEPOTEHHBIX METAILIOB,
MBIIIbSIKA U €r0 COSAUHCHMUIA.

Paznen 4. Ilpupoansie
3arps3HUTEIH.
XUMUYECKUN KaHILIEPOT€HES.

TOKCUKAHTBI H

1.IlpuponHble  TOKCUKAHTHI: OWOTEHHBIC AMUHBI,
ANKaJOWIbI ¥ ITHaHOTCHHBIC TITHKO3UIBI
2.3arps3HUTENM W XAMHYECKMHA  KaHIepercHes:

MHUKOTOKCHHBI  (a(IaTOKCHUHBI), HUTpO3aMUHEL, [TAY
(MONMMIUKINYEeCKHEe apoOMaTHYECKHe YTIIEBOJOPO/IBI),
OcH3MUpEHBI, OCH3aHTpaleH, HUTPATHl, TDKEIIBIC
METaJIbl  (PTYTh, CBHHEI, KaaMHI, OJOBO, MEJb,
[IUHK, KEJIe30).

3.buoTtpanchopmaryisi sIIOB B OpraHU3ME: pPEaKIHA
THAPOKCUIIMPOBAHUA, OKHCJICHHUEC CIIUPTOB u
aNbJeTU/IOB; BOCCTaHOBIICHHE u THIIPOJIN3
YyXKEPOJHBIX BEIIECTB B OPraHU3ME; pPEaKLUUU
KOHBIOTalluU c [JIFOKYPOHOBOM KHUCJIOTOM,
TJIyTaTHOHOM, TJIMIIMHOM U C CyJib(araMu; TpoIiece
alleTWINPOBAHUSA;, POJIb KO(QEPMEHTOB B TIpolecce
MeTabonmu3ma.

Paspnen 5. JleTasbHBIA CUHTE3 U NIPOLIECCHI
JIETOKCHUKAIIUH.

1.ITonsATHE O JI€TAJIbHOM CHHTE3€: METHJIOBOI'O CIIUPTA,
STUJICHTIIUKONIS, TIapaTHOHa, PTOPYKCYCHON KHCIIOTEHI.
OTUIIOBBIM CIUPT U €70 KOHBIOTATHI

2.Teopusi CBOOONHBIX PAIWKAIOB M IEPEOKHUCIICHHE
munuaoB. IIporopkanue JKHPOB M TOKCUYECKOE
BO3/I€MCTBUE NPOJYKTOB UX OKUCIICHUS

3.Hexkoropsle  smmupuyeckue TMpaBWwiIa M HX
WCIIOJIb30BaHME B BOIMPOCAaX OXpaHbl OKpY’Kalomiei
Cpelpbl.

Paznen 6. JIBoiicTBeHHAs
OMOJIOTHYECKU AKTUBHBIX
PammoakTUBHEIE DII€MEHTHI

poIb
BEIIECTB.

1.bruosiornyeckn aKTHBHBIE BEIIECTBA KaK HWCTOYHHK
JKU3HM W TpPUYMHA MATOJOTMYEUYCKUX COCTOSHUU
opranusma. [lumeBast amneprus. Buramuabsl U ux
JIBOMCTBEHHAs POJIb.

2.bronornyeckoe M TOKCHKOJOTHYECKOE JCHCTBHE
aJIKOI'0JISl. AnkoronbpHas MHTOKCHKAIUS.
JIBolicTBeHHAs pOJIb aHTHOMOTHKOB.

3.Ucrounuku paauanuu. ToOKcHUYHOE BO3ACHCTBUE
PAIUOAKTUBHBIX 3JEMEHTOB Ha JKHUBbIE OpPraHU3MBI,
MPOMYKTHl TMHUTAHUS >KUBOTHOTO W PACTUTEIHHOTO
MIPOUCXOXKJICHUS

Pazgen 7. OCHOBHEIE

OKOTOKCHUKOJIOTHH.

TIOHATHA

1.MlcTOYHMKM OCTYIUIEHHS] TOKCUKAHTOB B
HPUPOHbIE OMOCUCTEMBIL,;

2. Toxcuueckue 3 HeKTsl AEUCTBUSI XUMUUYECKIX
BELIECTB HA KUBbIE OPraHU3MBI.

3. 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl IPOTYKTaMHU
paZvoaKTUBHOIO pacnaja.

4 .YcroiunBOoCTh U (PYHKIIMOHUPOBAHUE
OouocHucTeM HaJ0PraHU3MEHHOTO YPOBHS B
YCIIOBHSIX MX TOKCHYECKOT'O 3arpsi3HEHMS.
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Paszzmen 8. 3ammura 310pOBbS JIOIEH 1
6I/IOTBI oT HOpa)KCHI/IH, HaxXoIAIINMHUCA B
OKPY’KaIOIIEeH Cpesic BPEIHBIX BEIICCTR.

N —

LEIsIX.

OpraHU3MblL

- Kaxk

OKpY’KaroIllen cpenpl.

AKTUBHBIC

KpyroBopoT Tokcuueckux BemecTB B buocepe
KpyroBopoT TOKCHYECKHMX BEIIECTB B IHIIEBBIX

3. BiusHue TOKCHYECKHX BCIIECCTB Ha HU3KOPA3BUTHIC
KOMIIOHCHTbBI

4. CHCTeMHBIN TIOXO/ K PEIICHUIO MPOOIeM 3aIuThI

J'IIO)ICﬁ ¥ OUOTHI B ICJIOM OT BPCAHBIX BCUICCTB.

6. CTPYKTYPA U COAEPXXAHUE JUCIAIIIMHBI

6.1. ®dopma 00yueHus: — ouHas, Kypc — 3, cemecTp — 6
HawnmenoBanwmst pa3nenioB u TeM Komuuectso 1acos

Jlex. Jlabop. | Ipakr. | CPC+K | Bceero
Pazmen 1. Tokcukomorust kak Hayka. OCHOBHEIE 4 4 6 14
3aJa9l ¥ TOHATUS TOKCUKOJIOTHH
Pasnen 2. Knaccudukariys s08. 4 4 6| 14
Pazmen 3. OCHOBHBIE = TIPUHIMIIBI  OIEHKH 4 4 14
TOKCUYHOCTH HEOPTaHWYEeCKHUX BEIECTB 6
Paznmen 4. IlpupogHble  TOKCHKAHTBI U 4 4 14
3arpsi3HUTEIIN. 6
XHUMHYECKHM KaHLIEPOTeHE3.
Paznen 5. JletanbHbIi CHHTE3 U OPOLECCHI 4 4 6 14
JIETOKCHUKAITHH.
Pasnen 6. [IBoiicTBeHHAs pOJib OMOJIOTHYECKU 4 4 6 14
AaKTUBHBIX BEIIECTB. Pagn0oaKTUBHBIE SJIEMEHTHI
Pazgen 7. OCHOBHBIC ITOHITHS SKOTOKCHKOJIOTHH. 3 3 6| 12
Paszen 8. 3amura 310pOBbS JIFOACH B OUOTHI 3 3 12
OT TOPAKEHUSI, HAXONAIINMUCS B 6
OKpYKaroIlleH Cpelie BPEAHBIX BEIIECTB
HUTOI'O 3A CEMECTP /3A KYPC /I1O 30 - 30 2 108
KOMITIOHEHTY OIIOIT

6.2. ®dopma 00yueHus1 — OUHO- 3a04Has, Kypc — 4, cemectp — 7
HawumeHoBaHus pa3ienoB u TeMm Komuuectso 1acos

Jlexu. JlaGop. | Ilpakr. CPC+K | Bcero
Paznen 1. Tokcukonorus kak Hayka. OCHOBHBIC 1 1 12 14
3aJa4d U TOHSITUS TOKCUKOJIOTHUH
Paznen 2. Kitaccudukarus siios. 1 1 12 14
Pazmen 3. OCHOBHBIE  TIPHHIMIIBI  OIICHKH 1 1 12 14
TOKCUYHOCTHU HeOpI‘aHI/I'-IeCKI/IX BCIIICCTB
Pazgen 4. [IpupogHble  TOKCHUKAHTBI U 0,5 0,5 12 13
3arpsI3HUTEIH.
XUMHUECKUI KaHIIEPOTeHe3.
Paznen 5. JletanbHbli CHHTE3 U NPOLECCHI 0,5 0,5 12 13
JE€TOKCUKAIH.
Paznen 6. /IBoticTBeHHAS POITH OMOJIOTHIECKU 0,5 0,5 12 13
aKTHBHBIX BEIICCTB. PaJiMOaKTHBHBIC SJIEMEHTHI
Paznen 7. OcHOBHEBIE MOHATHSA SKOTOKCHKOIOT UK 1 1 12 14
Paznen 8. 3amuTa 340pOBbSI TOJEH 1 OMOTHI 0,5 0,5 12 13
OT TIOPAKEHUSI, HAXOAIINMUCS B
OKpYKaloIlel Cpesie BPEAHBIX BEIIECTB




HUTOI'O 3A CEMECTP / 3A KYPC /I1O 6 - 6 9 | 108
KOMITOHEHTY OIIOII

7. OHEHOYHBIE MATEPUAJIBL (CPEACTBA) IS TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINUN

7.1. KoHTponbHBIE BOIPOCH
Pazpen 1
1. OcHOBHbIE MOHATHSI TOKCHUKOJIOTHH. SIIBI PacTUTENBHOIO M JKMBOTHOT'O IPOMCXOXKICHHUS.
TpynHusle sapl.
2. TokcuxkoMeTpus.
3. ®dakTopsl, BAUIIOMKE HA TOKCHYHOCTH BEIIECTB.
4. Ilytu nocTyruieHus 1J0B B OpraHU3M

Paznen 2
5. Kimaccudukanus smoB © - oTpaBiieHHH. TOKCHKOJIOTHYECKAas XapaKTepHUCTHUKA  SIOB;
XapaKTEPHbIE MPEJICTABUTEIN:
- HEPBHO-NapAJIMTUYECKOTO JEUCTBUS;
- KOXHO-Pe30pOTUBHOTO EHCTBHS;
- 00IIETOKCHYECKOT0 JCHCTBUS;
- YAyLIAIOIIEro ACHCTBHUS;
- CJI€30TOYMBOTO H Pa3ApaKaroIero AeHCTBUS;
- ICUXOTPOIHOT' 0 ACUCTBUS

Pa3nen 3.

6. TokcwuHOCTh W  (MBHKO-XMUMHUYECKHE CBOWCTBA  HEOPTaHWYECKHX  COCAUHECHHU.
XapakTepucTuka OWOAaKTUBHOCTH 3JeMEHTOB [leprnoanueckoll CHUCTEMBI MO JAEBATHOAIILHOM
IKaJe.

7. DNEKTPOXUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEUIECTB M UX TOKCHYHOCTb. Juarpamma
«pH-E» s xnopa u ona.

8. Mpimbsk u ero Tokcu4yHocTh. Juarpamma «pH-E» nns membska. Tokcuueckoe aeiicTBre
OepriuThsl Ha MAarHA3aBUCUMEBIE (DEPMEHTEHI.

9 . 3aBHCUMOCTH TOKCHYHOCTH HEOPraHWYECKUX BEIIECTBA OT MX CIOCOOHOCTH K
KOMITJIEKCOOOPa30BaHUI0. Teoprs JKECTKUX M MATKUX KHCIOT W OCHOBAaHHH B XapaKTEPUCTHKE
TOKCUYHOCTH BEIIIECTB.

Paznen 4.

10. buotpancdopmarius A710B B opranu3Mme. JleTayibHblii cHHTE3. MeTaboNIM3M METHJIOBOTO H
3THJIOBOTO CIIUPTA U UX TOKCUIHOCTb.

11. MeTabomu3M STHIEHTINKOIIS, TapaTHOHA.

12. IIpupoiHbIe TOKCUKAHTHI U 3aTPA3HUTENH B MUIIEBBIX IPOAYKTaX.

13. buorennsie amuHbL. CEpOTOHWH, THPAMUH, THCTAMHH M WX TOKCHYHOCTH. OOpa3oBaHme
aMUHOB U3 aMUHOKHCIIOT. TOKCHYHBIE aMHUHBI B TPOAYKTaX MATaHUS

14. Hutpo3oaMuHBI B TPOAYKTaX MUTAHUS U UX KaHLIEPOT€HHBIE CBOICTBA.

15. MUKOTOKCHHBI B MTUILEBBIX MPOAYKTaX. A(QIaTOKCHHBI.

16. Hurpatsl. [IpeBpamienue HUTpaTOB B HUTpo30aMuHbl. KaHuieporennele cBoiicTBa. Hutpatel B
MPOJYKTax MUTAHUS.

17. InOKCHHBI B OKpY’KalolleW cpene W B NPOAYKTaX NUTaHHUA. VICTOYHWKM AMOKCHHOB.
MexaHn3MBI TOKCHYECKOTO IEHCTBUS THOKCHUHOB..

18. Ankanouns! (THIUYHBIE IPEICTABUTEINHN): O0IIAs XapaKTEPUCTHKA U TOKCUYECKOE eHCTBHE.

19. 1lnaHOTeHHBIE TIMKO3U IBl. AMUTIAINH U €r0 TOKCUYHOCTD.

20. IlpuponHble TOKCHKAHTBHL. AJKAJIOHIBl (COJNAaHWH, KO(GEHH) B MUILEBBIX MPOAYKTaX U HX
TOKCHYECKOE IEHUCTBUE.

21. TokcuuHbIe 3J€MEHTHl. PTyTh, CBHHEN, O0JIOBO, KaJIMUH B MHUIIEBBIX NHpoaykrax. llytu
MIOTIaJITAaHUS UX B OPTaHU3M M MEXaHU3MbI TOKCHYHOCTH.



Pazgen 5.

22. buotpanchopmarus S710B B opraHuzMe (MeTaOONMMUYNCKHE IPEBPAIICHUS) —OYHUIICHHE
OpraHu3Ma OT 4y>KEPOJHBIX BEIIECCTB.

23. JleranbHblil cuHTE3. MeTaboIM3M METUIIOBOTO M ATHIIOBOT'O CITUPTA M UX TOKCUYHOCTD.

24, MeTa0bo0JIi3M STHICHTIIUKOIIS, TTapaTHOHA.

Pazpnen 6.
25. PagmoakTHBHBIE SIIEMEHTHI B OKPYIKaIOIIEH cpesie M B MPOIyKTaX MUTaHUS
26. JIBOWCTBEHHAs pOJIb MaKpO M MHKPOIJIEMEHTOB B OPTaHHU3ME.

Pazpen 7.
27. Kaxue BUIBI BEIIECTB CYIIECTBYIOT B COO0IIECTBaX U 3kocucTteMax. OO0OCHOBATh MOTOKH
BCIICCTB U SHCPIUU B COO6HICCTB3X
28.. Ponb ¢poTocuHTE3a B USMEHEHHUH COJIEP KaHUS KHCIIOpoaa B aTMocdepe 3eMIu.
29. Kpyrosopot yriepoaa B npupoje. AHTPONOT€HHOE BO3/ICHCTBUE HAa €CTECTBEHHBIM
KpPYroBOPOT yTiepo/a.
30. IIpsiMbie 1 omocpeIoBaHHBIC BO3ICHCTBHS YenoBeka Ha Onocdepy.
31. Ilpupoansie nenHble peakuuu. [lepBUyHbIE U BTOPUYHBIE 3arpsi3HEHUS] MPUPOTHON
CpEJBL..
32. Kpyroopot ¢ocdopa, cepsl 1 a30Ta B mpupoie. AHTPOIIOTEHHOE BO3CHCTBIE Ha
€CTEeCTBEHHBIN KpyroBopoT (ocdopa, cepsl u a3ora.

Paznen 8.

33. IlpupoaHbie U aHTPOIIOTEHHBIE 3arpsi3HeHus Ouochepsl. XapaKTepUCTHKU

3arps3HEHUN: Ppu3nUecKue, XUMUYeCKue, PU3UKO-XMMHYECKIE U OMOJIOTHUECKHE.

34 A3zot. ®usnyeckue U XuMU4eckre cBoicTBa. KpyroBopot azora B mpupoe.
AHTpOTOTeHHOE BO3/ICHCTBHE HA KPYTOBOPOT a30Ta.

35. YenoBeueckas NesATEIbHOCTh KakK (pakTop 00pa3oBaHusl BEICOKOTOKCHYHBIX BPEIHbBIX
BEIIECTB M 3arpsa3HeHuit Onocdepsl: 6EH30I U TNOKCHHEL..

36 KpyroBopot BeliecTB Ha 3eMJie 110 MaJIoMy U 00JIbIIOMY KpyTy. Bpems mosiHoro
oboporta BemiecTB Ha 3emiie. Poib X035HCTBEHHON e TETLHOCTH YEJIOBEKa B
KPYrOBOpPOTE BEILECTB..

37. HapyuieHue 4ea0BeKOM MPUPOAHBIX 3aKOHOMEpHOCTeH B Onocdepe. IIpodbiema

yriekucioro rasza. Jlunamuka pacnpenenenus CO2 Mmexay atMochepoit, OKeaHOM U
PacTUTENBHOCTHIO. PO Ha3eMHBIX 9KOCHCTEM B MOTIIOMICHUHU IIPOMBIIIUIEHHOTO
YTJIEKHUCIIOTO rasa.

38. DHepreTHka U OKpY>Karolas 4ejJoBeKa cpefia. DKOJIOTHs TeIJIOBBIX U
TUAPOIHEPTreTUYECKUX CTaHUUN. DKosoruueckue acnektsl ADC.

39. AnanTanus 4yeiaoBeKa K YCIOBUSIM OKPYXKarollei cpeibl

40. Yro takoe romeocra3? KakoBbl MEXaHU3MBbI OIEP>KaHUS TIOCTOSTHCTBA BHYTPEHHEH
cpenbl opraHuzma?

7.2. Temsr moxanos (pedepaTon)
1. Anxanoussl NPUPOTHOTO U CUHTETUYCCKOTO TPOUCXOKICHIIS.
MexaHn3M TOKCHYECKOr0 IeHCTBUS
2. Hapkotuku, 6apOuTyparthl U NCUXOTPOIHEIE npenaparsl. [yt nx
MIOCTYIUICHUS B OpTaHU3M. TOKCHYHOCTS.

3. ITepuoanueckuit 3akon J.M.MenjeneeBa U 3aKOHOMEPHOCTH B M3MEHEHHWHU TOKCUYHBIX
CBOICTB 3JIEMEHTOB U UX coeAuHeHU. buonoruyeckas pojp 3JIeMEHTOB.

4. CepaevHble TITUKO3HIBI

5. [ToBepXHOCTHO-aKTUBHBIC BEIIECTBA B MPOMBINUICHHOCTH, OBITY W TMHUIIEBBIX MPOAYKTAX;

IIyTH UX NOCTYIUIEHUs B opranusM. TokcnaHocTs [TAB
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MexaHu3Mbl TOKCUYHOCTA U auarpamma «pH-E» s Mblmibska, cypeMbel U Opoma.
Huarpamma «pH-E» nns pTyTu, Tamims, UHIUS, BUCMYTa, XpOMa, 0JIOBa, KaJMusl, JKeJie3a,
CBHHIIA U X TOKCHYHBIC POPMBI B OHOJIOTHUECKHX Cpeax.

[TuieBrbie KpacuTenu: NPUPOAHBIC U CHHTETHUECKHE. VX ABOMCTBEHHAs POIh
Knaccudukanus simoButhix rpu0oB. TokcndHbIe BemecTBa B rpubax. JKMBOTHBIC SIBI.
buonornueckn akTHBHBIC U TOKCHIHBIC BEIIECTBA B KOCMETHKE U TTapproMeprn
Ynobpenus (pocdarHbie U a30THBIC), MECTUIM/BI, HHCEKTULIUABI U TePOULIUIBI: CHHTE3,
CBOWMCTBa U MEXaHU3MbI TOKCHUHOCTH. [[po0iema 3arps3HeHUs OKPYKAOIIEH Cpe/Ibl.

11. PammoakTHUBHBIE D3JIEMEHTHI

IpUpOAHBIE W HCKYCCTBCHHBIC.

buonornueckoe u TOKCHIECKOE ACHCTBHE paTHOAKTUBHBIX BEIIECTB

TeMbl MUCbMEHHBIX pa0OT (TUIIBI 33/1a4)
KoHTposbHble paboThl IO MPaKTUKE TEMaM:

1. IIpeameT Tokcukomaorurd. OCHOBHBIE TOHATHS: KCEHOOMOTHKH, SIIbI, 3arpsA3HATEIH, OTPABIICHUE,

HWHTOKCHUKaAIHs, aJIKOT'OJIM3M TOKCUKOMaHHA, HAPKOMAaHU s, METa00IN3M

2. I[I/IOKCI/IHI)I B Oprxcanmeﬁ cpeae. MexaHnu3Mbl TOKCUUECKOTO ACHCTBUS JUOKCHHOB.
3 YCcTaHOBUTH COOTBETCTBHE MCKOY (1)OpMyJIOI>'I 1 Ha3BaHHEM. PacrmojioXuTh BellecTBa B MopAaKe

BO3pacTaHusl HUX TOKCUYHOCTH :

a) 0)
CI-CH=CH-AsCl,
Cl O Cl
Cl (] Cl
B) r)
CH;0 CH;0
P—CH—CCl, —S—CH—COOC,H
CH,0” | | co- | B
O OH S H,—COOC,H;
N
\ S
H (e} O
hy) e)
T
N ]
= <’N \Tlf \(
J'I A CH3
N CH3 H3C O
K) 3)

l-cTpuxHUH; 2- KOHUWH;

3- kapOodoc:

4-TMOKCHH:

5- xnopodoc; 6- koeun; 7- TBIOU3UT; §- HUKOTUH

4.Byner au BpeaHa I 310POBbS NMHMThEBass BOJA, €CIM B Hell 0OHapyxkeHo: a) 3,3-107 MoJb/1 MOHOB
xenesa (11); 6) . 1,7-107° mons/n monos mukens (I11); B) 1,9-10° mons/n nonos xpoma (I11); CanurapHsie
HOPMBI JIOIIyCKAIOT IPUCYTCTBHME B MHUTheBOM Boje MoHOB xene3a (II) B xomuuectse 0,2 1/M°; HOHOB

nukens (1) — 0,1 r/m*; nonos xpoma (III) - 0,05 r/m*.

HctouHuku paauamnuu.



7.4.

OOpazenr copepkaHHsi 3K3aMEHAIMOHHOTO Owiera (IpH HATUYMHM dSK3aMeHa TI0

JTUCIIUATIIINHE)

I. TECTOBBII KOHTPOJIb 1o teme «OCHOBBI TOKCHKOIOIHI

1. MI3MeHeHHE TOKCHYHOCTH BEIECTB OOBSICHICTCS:

a) I3MCHCHHUEM aJIcopOImu

0) B3aUMOJICCTBHEM C pEIleHTOpaMH

B) U3MCHEHHEM OHOTpaHchopmaIuu

T') ©3MEHECHUEM IyTeH U CIIOCOO0B 3KCKPEIIUU

1) BCEMH TIEPEUNCICHHBIMA (DaKTOpaMu

2. U3 mepeyucleHHBIX Hauboliee 4YACTBIMU MYTAMHM BHEJAPCHUS sla B OpPaHU3M B

MMPOU3BOJACTBCHHLIX YCIIOBUAX ABJISAIOTCA:

a) KOXKHBIN

0) WHTAISIITMOHHBII

B) TJIa3HOM M Ha3aJIbHBIM

T) IyTeM yKyca

1) TIPaBHJILHEIC OTBETHI a) U 0)

3. Pa3BeTBIICHHE LIECNU YIIEPOAHBIX ATOMOB XUMUYECKUX COCAMHEHHUM BEIET
a) K yBEIMUEHHUIO TOKCUYIECKOTO dPQeKTa

0) K YMEHBIIIEHUIO TOKCHIECKOTO 3 deKTa

B) K U3MEHEHHIO TOKCHYIECKOTO ddeKTa

T') HE BIMSCT Ha TOKCUYCCKUMN 3P PEeKT

1) K KICYE3HOBEHUIO TOKCHUECKOro 3 dekra

4 .1) Toxcuunocmo Kpenxkux Kucaiom Mpy AJIATEIbHOM XPAHEHUU

a) MOBBIIIAETCA 0) YMEHBIIAETCS B)U3MEHSIETCS T') NCYe3aeT ) OCTAeTCs HeM3MEHHOM

2)Toxcuunocms Kpenkux ujenodeti Ipyu JJIUTEILHOM XpaHEHUU

a) TIOBBITIIACTCS

0) yMEHbIIaeTCs

B)U3MEHSETCS

T') HCUe3aeT

1) OCTaeTCsl HEM3MEHHOM

5. K spoxumuKkaram, HCHONB3YEMBIM JUISI OOpPBHOBI C BPEAUTENSIMH CEIbCKOXO3SHCTBEHHBIX

KYJIBbTYP, OTHOCATCA CJICAYIOINHNE IIPETIapaThl, 3a UCKIIFOUCHUCM

a) XJIOPOPraHWYECKHUX MMECTUINAOB (TeKCaxJIOpaH)

0) dpochopopranmueckux necTuuaoB (kapbodoc, xaopodoc u ap.)
B) PTYTbOPTaHUYECKUX COSIMHEHHH (TpaHO3aH)

') XUMpPEareHToB (METHIIOBBIN CITHPT)

1) IPOM3BOJHBIX KAPOOMUHOBOM KUCIIOTHI.

6. K Ononornueckum PACTUTCIBbHBIM W KUBOTHBIM SJIaM, IPUBOJAAIINNUM K OCTPBIM OTPABJICHUAM,

OTHOCATCA BCC CJICAYIOIHNE BEIICCTBA, 3a UCKIIFOUCHUEM

KpoMme

a) akoHUTa

0) IUKYTHI

B) (aToTOKCHHA

T') KOPIJIMKOHA

7. K simaMm HeWpo-napaJMTHYECKOTO JEWCTBHS OTHOCATCS BCE NEpPEUYHCICHHBIE COSIUHEHHUS,

a) kapoodoca

0) anabazmHa

B) aTpONMHA

r) XJopogoca

8. K simam 001IeTOKCHYECKOTO JIEHCTBUSI OTHOCSITCSL BCE CIICAYIOIINE BEIECTBA, 32 HCKITFOUCHHEM
a) CUHMJILHOM KHCIIOTHI M €€ MTPOU3BOJHBIX

0) aJIKOTOJISl M €T0 CyppOraToB

B) IIPEMapaToB OMUs



I') yrapHOro rasa

9. K simaM ¢11e30TOYMBOTO M pa3ipaskaroiero AeHCTBIS OTHOCATCS BCE CIIEMYIOIINE BEIecTBa, 3a
UCKIIIOYEHHEM

a) XJIOpIIUKpUHA

0) IUXIIopITaHa

B) aJjaMCHTa ) apoB IIEN0Yeit

10. K cepaeunbM simam, H30UpaTENbHO BBI3BIBAIOIINM KapAHOTOKCHUECKHH dPPEKT, OTHOCATCS
BCE CIICIYIOINE BEIECTBA, KPOME

a) IUTUTAJHCA

0) aMUTpUNITHIINHA

B) aKOHHTA

T') STHICHTITUKOISA

1) XMHUHA

11. K moueyHbIM s/1aM, OKa3bIBAIOIIMM H30UpPATEIbHOE HEPPOTOKCUYECKOE BO3JICHCTBHE Ha
MTOYKH, OTHOCSITCS BCE CIIEAYIOIIHE BEMIECTBA, KPOME

a) COeIMHEHUH TSHKEIbIX METaJUIOB

0) STHICHTIUKOJISA

B) XJIOPUPOBAHHBIX YTIEBOJOPOIOB

T') MaBeJIeBOH KUCIOTHI

12. K xenyJ0YHO-KUIICUHBIM sIJIaM, OKa3bIBAIOIIUM HM30MpaTeIhbHOE raCTPOIHTEPOTOKCHYCCKOE
BO3/Ie}iCTBHE, OTHOCSATCS BCE CIEAYIOIINE BELIECTBa, KpoMe

a) KpemKHUX KUCIOT

0) KpenKux mienouci

B) IIPOM3BO/IHBIX U30HHUA3H/IA

T') COEMHEHUH TSHKEITBIX METAJNIOB M MBIIIBIKA

13. IlepopanbpHble OTPABICHUS OTMEYAOTCS IPU BO3ACUCTBUM BCEX CIEAYIOLIUX BEIIECTB, KpOME

a) XJIOpIIMKpUHA

0) KpEenKuX KHCIIOT

B) TICHXOTPOITHBIX TIPENapaToB

T) coJiel TSDKENbIX MeTaJllIOB

1) MBIIIbSKA

14. Ilon "u3bupaTenbHOM TOKCUYHOCTEIO" 0B MOIpa3yMeBaeTcsl CIIOCOOHOCT S70B

a) BO3/IEHCTBOBAThH Ha OMpeEeNIEHHbIE KIETKH OpraHu3Ma

0) BO3IIeiicTBOBATH HA OTIPE/IeNICHHBIE OPTaHbI

B) BBI3BIBATH HApyIIEHUS PYHKIIMU OIPEIEIICHHBIX OPTaHOB

T') Bce TIEpEUYHCIICHHOE

1) IpaBUJIbHBIE OTBETHI 0) U B)

TECT no xypcy «0CHO8bl 9KOMOKCUKOTIO2UU»
1. Vkaxkure cojiepaHue KUciaopoa B armochepe 3emiin
a. 80 %
0. 16%
B. 21%
r. 4%
2.. O003HaYbTE XMMHUECKUE 3JIEMEHTHI, OCYIIECTBIISIONINE KPYTOBOPOT B IIPUPOJIC
A. azor
b. Yraepon
B. Cepa
I'. kucnopon
J1. Bce mpuBeieHHBIE BApUAHTHI
3. K cBoifcTBaM mpoCTOTr0 BEMIECTBA a30Ta OTHOCHUTCS
A. I710BUTBIN T'a3, TO3TOMY >KH3Hb B HEM HEBO3MOXKHA
b. nerko ucnapsromasicst KUIKOCTh
B. Bypsiii ras
I'. TemnepaTypa KUINEHHS HIKE, YEM Y KHCIOpOJa
4. CBOHCTBO KHCIOpOJa
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A. Ta3 ¢ pe3KuM 3amaxom
b. BbI3bIBa€T MOMYTHEHHE U3BECTKOBOU BOJIbI
B. HemHoro Tskenee Bo3ayxa
I'. I'a3 xxenTo-3eJIeHOro 1BeTa
5. K mpouieccam okucieHus: He OTHOCUTCS
a. TOpCHHE
0. THHEHUE
B. /Ipixanue
T. Bce mepeuncieHabIe OTHOCATCS
6. I'a3, comeprkanie KOTOPOTO B BO3[yXe HanboJee BEICOKOE
a. KUCIIOpOJ
0. a3oT
B. O30H
T. YTJIEKUCIbIN Ta3
7. O xucIopojae UaeT peyub B yTBEPKIACHUU
a. o0pasyeTcst BO BpeMs I'pO3bI
0. merye Bo3myxa
B. B OOJIBIITUX KOJIMYECTBAX MOIYYAIOT U3 BO3IyXa
8. Peakuus, mpoTekaromias ¢ BbIACICHUEM TEILIA U CBETA
a. TopeHue
0. Bce peaKIMK OKUCIICHUS
B. Bce peakuuu ¢ kucmopoaom
r. 'Hnenne
9. HucThlif BO3yX HE JOJKEH COJIEPKaTh BEIIECTBO
a. a3oT
0. 030H
B. YTJICKHCIBLIN ra3
r. OKcup cepbl
10. IIpaBUIbHBIM SIBISIETCSL YTBEPKIACHUE
a. BO3JIyX — CJI0XHOE BEIIECTBO, COJIEPIKaIIee KHUCIOPO
0. OKCHJIBI — BEIIECTBA, COACPIKAIIUE KHUCIOPOT
B. JKuikuii KHCJIOPOJT UIMEET TOJIyOO0H IBET
r. JItoOoli a3 MOXKHO cOOpaTh HaJ| BOJIOH
12. I'ne HaxoauTCst HAMOOJIbIIIEE KOJIMYECTBO CBI3aHHOIO a30Ta
a. B KAMCHHOM yTJIe
0. B He(TH
B. B Bozax pex u okeaHoB
r. B mouse
13. Camoe TBepA0€ BELECTBO U3 BCEX U3BECTHBIX.
A. I'padur
b. Anma3s
B. Kap6un
14.  Pacronmoxxute BOAHBIE OOBEKTHI IUIAHETHI B TOPSAKE BO3pAcTaHUS B HUX CpeAHEn
KOHIIEHTPAIIH COJISH:

a) OKCaHblI,
0) mo13eMHBIE BOBI BOJIN3H TTOBEPXHOCTH;
B) aTMOC(EPHBIE OCAJIKH;
T) MOpS;
) COJICHBIE 03€pa;
€) TPECHBIE 03epa U PEKH;
) TIIy0OKO03aIeTaoIINe MOI36MHBIC BOIBI;
15.  Ykazarp WOHBI, IPeoOIIagaroIIre B IPECHBIX BOJAX:

a) HCOs;
0) COs3;
B) PO4*;
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r) Cl;
n) Na';
e) Ca”";
x) Mg?";
3) SO4%;
16.  Kakue MoHBI pe00IajatoT B BHICOKOMUHEPATM30BAHHBIX BOJIAX:

a) Mg*;
0) CI;
B) Na“;
r) K%
1) SO
e) Ca’";
x) Fe*;
3) HS;
17.  Kakwue ra3pl B paCTBOPEHHOM BHJI€ COJIEPKATCS B MPUPOJHBIX BOJAX:

a) BOJOPOJI
0) azor
B) XJIOp
T') KUCJIOPOJ
) YTII€BOIOPOIBI
e) okcup yraepoaa (IV)
k) okeup yraepoaa (I1)
1) CEpOBOAOPOT
18 . Kakyto mpocTpaHCTBEHHYIO KOHPHUTYPAILIUIO UMEET MOJIEKYJIa BOJIBI:
a) JIMHCHHAS;
0) yrioBas;
B) TPUTOHAIbHAS;
T) TeTparoHaNbHAas;
19. [epeuncnuTh MHTPENUEHTHI, O0CCIIEUNBAIOIINE OIarONPHUSTHBIE OPTaHOJICTITHUECKUE

CBOMCTBa BOJBL:
a) ATFOMUHUH;
0) xene3o;
B) KaJIMii;
T') MapraHeir;
1) MeJlb;
€) HaTpHii;
K) ITUHK;
3) KaJbIIHH;
1) XJIOPUIBL;
K) cynb(haThl;
J1) MarHHi;
M) Tpunonardocdarsr;

20. Kakne xuMuUeckue BEIIeCTBa U WHTPEIUEHTH (IPUPOJHBIE U HOOABIEHHBIE B IpOLECCe
00pabOTKH) B TNHUTHEBOH BOAE B MOBBIMICHHBIX KOHLEHTPALMAX OKAa3bIBAIOT TOKCHYECKOE
JIEUCTBHE:

a) CBUHEL;

0) MBIIIBSK;

B) MarHui;

T) OeprILInii;

) KaJIbIUH;

€) MOJTNO/IeH;

) CTPOHIIHIA;

3) ¢rop;

W) HUTPATHI,
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K) XJIOPUIbI;
21. C KakMMHU HPOCTBIMU BEILECTBAMHU BOJa BCTYIAeT B XMMUYECKOE B3aUMOJEHCTBHE IPU
aTMOC(EpHBIX yCIOBHSIX:
a) F»;
6) Cl;
B) Iz;
r) Ca;
1) Ho;
e) Mg;
XK) Fe;
3) Al;
I/I) Nz;
K) S;
1) Py,
M) Cu;
22. . Yxaxurte HopMyy CHIFIKaTa HEPACTBOPUMOTO B BOJIE:
a) CaSiOs;
0) SiOy;
B) Nazsi03;
F) KzSiO3;
23. O603Ha4bTe HA3BaHUS BEUIECTB, KOTOPHIC SBISIIOTCS KPHCTAIUIOTHAPATAMU:
a) MeJIHBIN Kynopoc;
0) M3BECTHIK;
B) KaJbIIMHUPOBAaHHAs COA;
) KpUCTaJJTH4ecKas coza;

1) THIIC;
€) TMIOBapeHHas COJIb;
A.a,r, 1
b.a,0,¢
B.B, T, 1
I''a,o,¢e

24, YcTaHOBHTE COOTBETCTBUE MEXK/y HA3BaHUEM U €ro (hOPMYJION:
a) MEeTHBIN KyTIOpoC 1. FeSO47H>O
0) KpucTaIUTMYEeCKast Coza 2. CuSOq4 -5H,0
B) THUIIC 3. Na,COs:10H0O
T') ’KeJIe3HbII Kynopoc 4. MgSO4-6H,0

5. CaS042H0
25. . O603HaYbTE UOHBI, KOTOPBIE HAXOMSTCS B PACTBOPE CyIb(ara JIUTHS
A. Li" u SO4*
B.Li*u SOs*
B.Li"u SO4~
I. Li** u SO4*
26. O603HaubTE POJIb, KOTOPYIO MOXKET UrpaTh a30THas kuciora B OBP
A. oxucIuTEND
b. BoccTaHOBUTEND
B. Oxucautens 1 BOCCTAHOBUTEIb
I'. Hu okucnuTens ¥ HI BOCCTaHOBUTEIb
27 .0003HaYbTE Ha3BAHUE KUCIIOTHI, KOTOPAs TUCCOIUUPYIOT CTYIICHUATO:
a. hocdopHas
0. a3oTHas
B. OpOMOBOIOPOTHAS
r. ConstHast
28. W3 gero 4arie Bcero roToBat Oy epHble cMecH
a. I3 cunmbHBIX OCHOBAaHUH U COJIEH MHOTOOCHOBHBIX KHCIIOT
0. 13 CJTa0BIX U CHUIBHBIX OCHOBAHUH
B. U3 CIIA0BIX KUCIIOT U MX COJICH
T. U3 COJIEH MHOTOOCHOBHBIX KUCJIOT
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29. K HesnekTpoauTaM OTHOCSTCSA:
A. KUCIIOTBI
b. cimpTs, anpaerunsl,
B. llenoun
I'. Conmu
30. Kakne 37eKTpOJINTHI Ha3bIBAIOT CHIIBHBIMHA
A. KOTOpBIE B pacTBOpax pacrnajgaroTcs Ha HOHBI B KoauyecTBe Oonee 50%.
b. koTopHIE B pacTBOpax pacnagaroTcs Ha HOHBI B KoinuecTBe MeHee 30%.
B. koTOpHBIE B pacTBOpax pacmagaroTcs Ha HOHBI B KoJrdecTse Oonee 30%.
I'. KoTOpHBIE B pacTBOpax pacmagaloTcs Ha HOHBI B KoJraecTBe Ooee 70%.
31. UYewmy pasno Ky, npu 25 C:
A 1071
B. 107
B. 1071
r.10"°
32. 3nagyenue pH B HeHTpaIbHOM pacTBOpeE
A. TOYHO HE YCTaHOBJIEHO
b. 6onbie 7
B. Menbiue 7
r.7
33. AB3oTHas KMCJIOTa OTHOCHUTCS K :
A. crabbIM 37EKTPOIUTaM
b. cuibHBIM 3eKTpOITUTaM
B. Heanexrponuram
34.. Bopna B cBeTE TEOPUU DIICKTPOIUTHUCCKON JUCCOMUAIIUMUA OTHOCUTCS K
A. cITabbIM 3TIEKTPOTUTAM
b. cubHBIM 37eKTpoIUTaM
B. Heanexrponuram
35. YcraHOBHTE 3IEKTPONUTHI IO TMOPSAIKY YBEIUMUSHHSI YAaCTHII, HA KOTOPBIE OH
JTIUCCOITUNPYET:
a) XJIOPHJl aMMOHUS
0) dpocdar HaTpus
B) Cy/lb(aT aTFOMUHHS
T') XJIOPU KaJIbIUs

A.a,0,T,B
b.r,B,0,a
B.a, 1, 0,B
I''B,0,T,a
36. YcraHOBUTE COOTBETCTBHE MEXAY Ha3BaHHEM BEILIECTBA U €I0 XapaKTEePHUCTHUKOIL:
a) XJIOpUJ HATpHUSA 1. CnaOblif 3IEKTPOSTUT
0) yKcycHast KHCIIOTa 2. CUIBHBIN AJIEKTPOTUT
B) ¢ochopHas kuciora 3. HERNEKTPOIHT
I) caxap 4. DNEKTPONUT CpeaHENH CHITBI
5. odeHb cIa0bIi JIEKTPOIHUT
A.al, 02,83, 14
b. A2,01, 84,13
B. a3, 64, 81,12
I'. a2, 063, 81,14
37. O003HaYbTE MOHBI, KOTOPBIE HAXOIATCS B PACTBOPE XJIOPHIA HATPHUS
A.Na'u Cl*
B. Na" u C10*
B.Na" u ClO~
I Na"uCI
38. Kaxoif ameMeHT MOXKET 3aMelIaTh CEpy aMHMHOKHUCIIOT B Oenkax?
a) Se;
0) O;
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B) Cr;
r) CL
39. Kaxue HOHBI MOT'YT 3aMeIIaTh KT B KOCTHOM TKaHHU:
a) COs%;
6) Cs™;
B) Br;
r) NO;3.
40. Hatpuit otHOCHTCSI:
a) K MaKpOodJIeMEHTaM;
0) a;eMeHTaM JIEKTPOIUTHOTO (OHA;
B) MUKPOJJIEMEHTaM;
T') IPUMECHBIM 3JIEMEHTaM.
41. AHTHOKCUIAHTAMU SIBJISIIOTCS. COSAMHEHHS, COAEPIKAIINE TPYIIILY:
a) -SH;
0) -OH;
B) -COOH;
F) -NH2.
42. BemecTBO MOKET MPOSIBIISTH CBOIO TOKCHUYECKYIO MPUPOLY Ojarojapsi:
a) popMe MOCTYILICHUS;
0) KOHIIEHTpAIIHH;
B) MPHUCYTCTBUS B OPraHU3Me PYTruX BEILECTB;
T) BCE BBIIIE NIEPEYHCIICHHBIE OTBETHI BEPHBI.
43. CpenHsisl KOHIIGHTPAIWS, TIPU JTOCTIKEHUH KOTOPOW HAOI0JaeTcs HapylIeHne QyHKINN
Oprasa, Ha3bIBaeTCs:
a) MpeieabHO AOMYyCTUMON KOHIIEHTpaluei;
0) MHIEKCOM JICTATHHOCTH;
B) KPUTUYECKOW KOHIICHTPAIIEH;
') OMOTUYECKON KOHIICHTPAITUCH.
44. BeiecTBa, BBI3BIBAIOLIME PA3BUTUE PAKOBBIX OIMYXOJIEH, HA3bIBAIOTCA:
a) CTPYMOTEHBI;
0) MyTareHsl;
B) KaHIIEPOTEHBI;
T) TePaTOTCHBI.
45. bazenoBa 0OJIE3Hb SBIISETCS:
a) TUIEPMaKPOIIIEMEHTO30M;
0) TUIIEPMHUKPOIIIEMEHTO30M;
B) TUIIOMAKpPO3JIEMEHTO30M;
T') THIIOMUKPO3JIEMEHTO30M.
46. AHTHIOTOM NPOTHB LIUAHUCTOTO KaJIHA SBISIETCS:
a) THOCYNb(aT HATPHUS;
0) MeTreMorI00MHOOpa30BaTEeNH;
B) caxapa;
T') BCE BBIILIE IEPEUHCIICHHBIE OTBETHI BEPHBI.
47. Kakoe BeniecTso 001amaeT MaKCUMaIbHBIM TOKCHYECKUM JEeHCTBUEM?
a) Pb*";
0) Pb*";
B) PbDJITA%;
r) Pb°.

II IIpakTHYeckue 3a1aHUA
1. buoTtpancdopmarys 910B B OpraHU3Me: PEaKIii KOHBIOTAINY C TJIFOKYPOHOBOW KHCIIOTOM

2. B nutheBoi#t Boje ObLIM OOHAPYKEHBI CJIEIbI BEIIECTBA, 00J1aIal0NIero OOETOKCUYSCKUM U

HApKOTHYECKUM JieiicTBreM. [Ipu mpoBeJeHNMH KayeCTBEHHOTO M KOJIMYECTBEHHOTO aHajm3a ObLIO
YCTaHOBJICHO, YTO 3TO INPOU3BOAHOE (PEHOJA M MAacCOBBIC JIOJIH XUMHYECKHX OJJIEMEHTOB B HEM:
55%(CO0, 4,0(H), 14%(0), 27%(Cl). YcranoBuTe MOJIEKYJISpHYIO (OPMYIy BEIIECTBA U YKKUTE

BO3MOZKHBIC [TPUYHHBI €TO IMOIMalaHU B OKPYKAIOIIYI0 CPEAY

3. Pacnonoxurs B MMOopAAKE YBCIIMUCHNUA TOKCUYHOCTHU CJICAYIOIIHNC
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BEILECTBA:
a) CH;—CH = CH-CH; 6) CI-CH=CH-CI B) CH=C-C,H;
r) CH=CH pn) CI-CH=CH-AsClL, e¢) CH,=CH-CCI=CH; x) CH,=CH;

8. PACIIPEJEJIEHME BAJIJIOB, KOTOPBLIE ITOJIYUAIOT ObYHAIOIIUECA

OOmiast orleHKa 3HAHUK O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MaKCMMyMa, NpHBEIEHHOro B Taliuue Huwke. OpraHu3almoHHO-ydeOHas
paboTa B ayAMTOpPUU OLICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IIOCELIAEMOCTb 3aHSTH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/laHUi, aKTUBHOCTb BO BpeMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYIIEro Hu
IpOiiIeHHOr0 MaTepuaia, peleHue 3a1a4 U T.11.).

8.1. Cemectp 1
MakcumanbHoe
Howmepa paznenos Bugp! pabot COIHICCTEO GAILIOB
Opranu3aiinoHHO-y4e0Hast paboTa B ayAUTOPUH 1
CamocTosiTenpHas padora 9
1-3 KonTponbHbIe pabOTHI IO IPAaKTHKE 5
KoHnTpomnbHas paboTa 0 TEOpETHYECKOMY 10
MaTepHuaity
NUTOI'O 25
OKx3aMeH 75
OO01ui UTOT 32 CEMECTP 100
8.2. Cemectp 2

CooTBeTCTBHE 0AILIIOB OIICHKC

O1ieHKa 1Mo MATHOAIIIILHOM IITKaJIE
KonunuectBo 0ajuioB u3 =
100 ECTS Ok3aMmeH, TuQQepeHInpPOBaHHBINA 3auer
3a4eT

90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoporo 3a4TEeHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEIIHLHO SaTomo
35-59 FX HE 3a4TEeHO

034 v HEYJIOBIIETBOPUTEIEHO e 3aUTeHo

9. OBECIIEYEHME OGBPA3OBATEJIbHOI'O ITPOLIECCA AJIA JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzauuu AUCIUIUIMHBI UCHIOJB3YIOTCS CIAEAYIOIINE AOMOTHUTENbHBIE METO b
00y4eHUs1, TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH Y TTPOMEKYTOUHOMN aTTeCTAlMM O0y4YaIOINUXCs B
3aBUCHUMOCTH OT UX UHIUBUAYAITBHBIX OCOOEHHOCTEH:

1) JUIA CJIENBIX U CIIA00BUIAIINX

- JeKIMU  O(QOPMISIOTCS B BHJE DJICKTPOHHOTO JOKYMEHTa, MJOCTYIHOTO C
MTOMOIIIBIO KOMITBIOTEPA CO CTCIHATM3NPOBAHHBIM IMPOTPAMMHBIM 00€CTICUCHHEM;
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— JUIsL  BBIIIOJTHEHWS  3aJaHus  TOpU  HEOOXOAMMOCTH  INPEeAOCTaBIsIeTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TAK)KE UCIIOJIB30BaHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUChMEHHBIC 3aaHUs ODOPMIISIOTCS YBEIIMICHHBIM IIPUPTOM.

2) JUTS TITYXUX U CJIa0O0CITBIIIAIINX

— JEKIHA OPOPMIISIOTCS B BUJIE SIEKTPOHHOTO JOKYMEHTA;

— MUChbMEHHBIE 33aJJaHUS BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM (popme;

— 9K3aMEH TPOBOJUTCS B MHCHBMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeJieHre B opMe TeCTUPOBAHUS.

3) JUISL L C HAPYLIEHUSMHU OTIOPHO-JIBUTaTENBHOTO armapara:

— JeKuuu O(QOPMISIOTCS B BHJE JJIEKTPOHHOTO JOKYMEHTa, MJOCTYIHOIO C
MOMOIIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHEIM 00ECIICUCHUEM;

— MUChbMEHHBIE 33aJJaHUS BBIOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMOJIHSAIOTCS B MUCbMEHHOU
dbopMe Ha KOMITbIOTEDE.

[Ipn HEoOXOIMMOCTH TPEIyCMATPUBACTCS YBEIMYCHHWE BPEMEHU MJIS TOJITOTOBKU
OTBeTA.

[Iponienmypa  mpoBeACHHST  NMPOMEXKYTOYHOH  aTTecTallik  JIs  OOYdYaroUIMXCs
YCTaHaBIMBAaETCS C Y4YETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpoMexxyTodHast aTTECTAIMSI MOXKET ITPOBOJIUTHCSI B HECKOJIBKO TAIOB.

[IpoBenenue mpoleAypbl OLICHMBAHHUS PE3YJIbTAaTOB OOYYEHHUS JIOMYCKAETCs C
UCIIOJIb30BaHUEM JIMCTAHIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOIOTHA.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OUOIHorpaduyeckuM pecypcam B CETU
WuTepHeT Ui Kakaoro oOydaromerocss B ¢opMax, aJalTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUISL CIIETIBIX U CTIa00BUISIINX !

— B [I€YaTHOI opMe YBEIUUYECHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

2) JUTSI TITYXHUX ¥ CIa00CbIIIANINX

— B [1€YaTHOM (opme;

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

3) TSl OOYYAIOIINXCSI ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATEIBLHOTO ammapara:

— B IIeyaTHOI Gopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUEBHOI'O ITPOIECCA

VYuebHble 3aHATHUSA mpoBoaiTcs B 9-m  yueOHoM  kopmyce (. JloHelk,
yi. opca, n. 17 a). Jns npoBeneHus JEKIMOHHBIX U MPAKTUYECKUX 3aHATHA MCIIOIB3YETCS
ayauropus, 000pyJIOBaHHAs MEJIOBON MM MapKEpHOM TOCKOW, MYIbTUMEAUUHBIA MPOEKTOP U
9KpaH, HOYTOYK, KOMIUIEKT yuyeOHOW Mebenu g oOywarommxcs, pabouee MecCTo
npenojasarens. Berxoa B IHTepHET poBogHOMN MK ¢ ucnoib3oBanueM Wi-Fi.

Jlis caMOCTOSITENIbHOM paboThl KCIIOJIB3YIOTCS TEKCTOBBIE U AJIEKTPOHHBIE PECYPCHI
HayuHoii OMOAMOTEKM YHHBEpPCHUTETAa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
MaTepuaibHO-TEXHUYEeCKas 6a3za yueOHoi 1abopaTopuu Kadeapsl HEOpraHMUECKOH XUMHH (ay/I.
314).2

OOyuvaromuecss HMMEIOT BO3MOXHOCTh HCIIONIb30BAaTh  y4eOHble MaTepuanbl 10
JTUCLUIUIMHE, pa3MelleHHble Ha mmiardgopme Moodle LleHTpa AuCTaHIIMOHHOTO OOpa3OBaHMA
OI'BOY BO «/lonI'Y». Ilpu n3ydeHHH NUCUUIUIMHBI IPUMEHSIIOTCS AJIEKTPOHHOE O0yYeHUe U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.
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C  wucnonp3oBaHHMEM  pecypcoB  MmIaTGOpMbl  TUCTAHIIMOHHOTO  0Opa30OBaHUSA
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHWUU OOydYalolmUMXCsS Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTeparypa
1. benoycosa E.E., IloiimanoBa E.FO. OCHOBbI XUMHUYECKON TOKCHKOJIOTHH. [DJIEKTPOHHBIN
pecypc]: yu. moco0. mis cryaentoB OY Maructp xuM. d-ta. — Jonenk: JJoaHY, 2016.- 204 c.
2. CamukoBa H.C. buoreoxumus u skorokcukojorus: yueOHuk / H.C. CamukoBa. —
[Terponanosck: CKI'Y um. Ko3sibaesa, 2011. — 242 c.

11.2. JlononHuTenbHAS IUTEPATYpA
1 Y4yeOHO-MeTOAMYECKUN KOMIUIEKC TUCHUILUIUHBI «BHOreoXuMuUs U 9KOTOKCUKOIOTHSI.
— Ilerponasnosck: CKI'Y um M. Kossibaesa, 2010. — 91 c.
2. Xomuun A.B. O6mas xumus: ydeonuk / A.B. Komaun. — M.: [D0T AP-Menua,
2012.—-400 c. [DnexkTpoHHBII pecypc]

12. ”THOOPMAILIMOHHBIE PECYPCBI

1. HamuonanbHast 3JIEKTPOHHAasI OndMoTexka (H3b): dbenepanbHas
rocynapcTBeHHas uHpopmaruonHas cucreMa / MunuctepctBo Kymbryper P®; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (gara obpamenus:

01.09.2023). — Pexxum octyna: cBoOoiHbIH, noanucka. Heodxonrma ycTraHOBKA IPOrpaMMHOIO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nHayunas snexTpoHHas Oubnuoreka: cailt. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenusi: 01.09.2023). — Pexxum gocrtyma: Ui aBTOPU3OB.
IIOJIB30BaTeNe. —TEeKCT: JIEKTPOHHBIN.

3. Hayunas snextponHass O6ubnuoreka «KubOepJlenmukay»: caiit / Accoruanms
«OrtkpbiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum poctyma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DIIeKTPOHHO-OMOINOTEUHAS cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (nmara oOpamenus: 01.09.2023). — Pexum poctyma: s aBTOPH30B.
IOJIb30BaTesel. — TeKCT: 2IEKTPOHHBIMN.

3. IBC IOpaiit: snekTpoHHast 6uOaMOTeYHast cucTema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata obpamienus: 01.09.2023). — Pexxum noctymna: s aBTOPU30B.
[OJIb30BaTeIEeH. — TEKCT: DJIEKTPOHHBIN.

6. dunekTponHo-0ubauoTeunas cucrema Joul'y: caiit / ®I'BOY BO «lon'Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. DyeKkTpoHHbI katasor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'VY. — Texct: anextponusiii // 9bC lonI'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTBI — 11 nonb3oBareneit JJoul'y.

8. JuekTponnblii apxuB [oul'Y: pasmen caiita / Hb Joul'Y. — Tekcr:
anektpouuslt // DBC Joul'V: caiit. — URL: http://repo.donnu.ru/ (nata oOpatieHus:
01.09.2023). — Pesxxum gocTtyma: CBOOOTHBIN.

13. IPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xoprioparuBnas naurien3ust JJoul'Y Ne 46484614)
2. Microsoft Office (kopnopatusHas aunensus oY Ne 46472919)
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https://biblio-online.ru/
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3. Microsoft Visual Studio (yiunien3ust nmporpammbl Dream Spark miist BeICIIUX yaeOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nmunensun GPL, Apache,
BSD 11 cBOG0JHOTO IPOTPaMMHOTO 0OECTICYCHHUS).



