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1. HosicHuTEILHAS 3AIIHCKA

[Tporpamma BCTYNHTENBHOTO WCIBITAHUSI COCTABJICHA B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOIO CTAHAAaPTa BBICIIETO MPOPECCHOHATHLHOTO
obpazoBanus no HanpapineHuto noarotoBku (GI'OC BITO) 04.04.01 «Xumus okpy:kaiomei
cpeibl, XUMUYECKasi IKCIEPTH3A M IKOJOruyeckass 0e30MacCHOCTDbY, MPEAbIBIICMBIMH K
YPOBHIO TMOATOTOBKM Marucrpa, a Takke ¢ TpeOOBaHUSAMH, MPEABIBIICMBIMH K
po(hecCHOHAILHOM TOATOTOBJICHHOCTH BBHIMYCKHHKA IO HAIMpPaBJICHUIO OakalaBpa ««XHMUS
OKpY:Kalolleil cpebl, XHMHYECKasi IKCIEPTH3a U IKOJIOTHYecKasi 0e30MACHOCTH.

BerynurensHbie ucnbiTaHus (coOeceoBaHWE) TPOBOAATCS JUIS TPAXKIAH, WMEIONIUX
BhICIIee TMpodeccuoHabHOEe oOpa3oBaHue (AWIUIOM OakaiaBpa, CHEIUAINCTa, MarucTpa),
COOTBETCTBYIOIIEE MPOPUII0 MArUCTEPCKONH MPOTrpaMMbl, WM MEHSIOMUX  Mpoduis
npebIayIero o0pa3oBaHusl.

JlanHasi mporpaMMa npeaHa3Ha4YeHa JJisi MOATOTOBKH K BCTYMUTEILHOMY UCIBITAaHUIO B
Maructparypy Kadenpsl reorpaduu, Ouomorudn U XuMuH VHCTUTYyTa €CTECTBEHHBIX,
matemaruueckux u TexHuuyeckux Hayk JIITIY wumenu ILII. CemenoBa-Tsn-1llanckoro mno
Hanpasnenuto 04.04.01 «Xumus». BerynurenbHO€ UCHBITAHUE TMPOBOJUTCS B BHIE
co0ece10BaHus.

Dopmbl nposedenus 6CMYyNUMenbHbIX UCHBIMAHU

CobecenoBanrie TPOBOAMTCS B YCTHOW (opMe IO D3K3aMEHAIMOHHBIM OWJIeTaM.
Copepxanue yueOHOTO MaTepuaia omnpezensercs HaCTOALIEH IPOrPaMMOiA.
[TpoomKUTETHHOCTD MOATOTOBKH — 45 MUHYT, cobecenoBanus — 10-15 MunyT.

CobecenoBanue oreHMBaeTCd MO cToOammpHOM mmikane. OneHka 3a BCTYMUTEIbHOE
UCTIBITAaHWE OOBSBIAECTCS HEMOCPEACTBEHHO [0 3aBEpIICHUI0 OTBeTa mocTymnatomero. Ha
BCTYNMUTEILHOM HCIBITAHUU OTBETHI Ha BOMPOCHI MOCTYMAIOMIETO (PUKCHUPYIOTCS B MPOTOKOJE
npoBeneHusl coleceoBaHus. B ciydyae Hecorimacusi ¢ BBICTaBICHHOW OIIEHKOM aOWTypuUEHT
MMEET MPaBo MOJIaTh ANEIUISIHUIO.

Kpumepuu oyenku 3nanuii ROCMmynauux ¢ Mazucmpamypy no HanpasieHuIo
04.04.01 «Xumusn» na covecedosanuu

80-100 GamnmoB — mocTymaroluii BiaxeeT MHpopMaIueil Ha YpOBHE WHTEIPUPOBAHHOTO
3HAHUS, PACKPHIBAET TEOPETHUECKUE, METOJOJIOTHUECKUE, METOAMYECKHE ACTIEKTHI MPOOJIEMBI:
TEOPETUUECKHE TMOJIOKECHHSI WIUTIOCTPUPYET MPUMEPAMU U3 MPAKTUKU, COOCTBEHHBIX YYEOHBIX
UCCIICIOBaHMIA; WH(POPMAIIMIO H3JIaraeT IOCIIeA0BaTENbHO, JIOTUYHO, CBOOOJHO; TPaMOTHO
UCTIONIB3YeT TEPMHUHOJIOTUYECKUN alapar HayKH; apryMEHTHPOBAHHO OTCTauBAET COOCTBEHHYIO
TOUKY 3pEHUS; KpUTHUECKU OIIEHUBAET CBOU OTBET.

60-79 GammoB — moctynaromuil BiajgeeT WH(poOpManHMeld Ha ypOBHE HHTETPHPOBAHHOTO
3HAHUS, PACKPBIBAET TEOPETUUYECKUE, METOJ0JIOTHYECKHE, METOJUYECKHE ACIEKThI MPOOIEMBbI;
TEOPETUYECKHE TIOJNOKEHUS WUTFOCTPUPYET TpUMEpaMHd M3  COOCTBEHHBIX  HAyYHBIX
WCCIICIOBAaHM, HO JOMYCKAeT HE3HAYUTENbHbIE HETOYHOCTH B H3IIOKEHUU TEOPETHUYECKHUX
MIOJIO’KEHUH, MCITOJIb30BAHUH TEPMUHOJIOTHYECKOTO arapara, MPUBEACHHH TPUMEPOB, JTOTHKE
U3TI0KEHUsT HPOPMAIUH, ONIPEIEIICHUN COOCTBEHHOU MO3UITUH.

40-59 6a/uT10B — MOCTYMAIOIIUH XOPOIIIO BiIaIeeT HHPOPMAITUEH IT0 KOHKPETHOMY BOTIPOCY,
HO HE BUJMT MEXIPEIMETHBIX CBS3EH, 3aTPYIHSAETCS B TEOPETUYECKOM, METOJ0JIOTHYECKOM,
WIH METOANYECKOM OOOCHOBAaHHMH TPOOJEMBI; MPUBOJUMEIC TPUMEPHl HE MPEAIOJIararoT
TEOPETUYECKOT0 OOOCHOBAHMS: JOMYCKAIOTCS OTIENbHBIE TEOPETHUUECKHE OIIMOKH, OIIMOKU B
WCIIOJIb30BAHNN TEPMUHOJIOTHYECKOTO allliapaTta; HCIBITBIBACT 3aTPyJHEHUS B CBOOOIHOM
U3TI0’)KEHUU MaTepuana.

0-39 6ammoB — MOCTyNaOMUA HE BIAJEET B MOJHON Mepe HHPOPMAIIHEH 10 U3JIaraeMomMy
BONIPOCY, HE YMEET YCTAHABIMBAaTh MEKIPEIMETHBIC CBS3U, JOMYCKaeT TrpyOble OIMMUOKH B
PaCKpBITUU TEOPETUUECKUX TMOJIO0KEHHM, MPUBEIEHUN TPUMEPOB, UCIIOIH30BAaHUN TEPMUHOB, HE



OTBEYAET Ha JIOTOJHUTENIbHBIE BOMPOCHI, HE MOXET C(HOpPMyIUPOBATH CBOIO TOUYKY 3PEHUS U
apryMEHTHUPOBATh €€.

1. Conep:kanue nporpaMmmbl

Pa3znen 1. ®u3uko-xuMu4ecKre MeTO/Ibl AHAIU3Aa 00bEKTOB OKPY KaloLIeil cpeabl
CnekTpoMeTpu4ecKue MeTOAbl aHAJIN3A

OOmias xapakTepucTuka (PU3MYECKHX METOJOB: 3a/ladd MeTo/a0B, CHEKTPOCKOIMMYECKHE,
TUQpPaKIMOHHBIE METOABl HccienoBanus. OnTudyeckue W JIpyrue MeToAbl. 3HayeHHe
bu3nYECKUX METOAOB Ui OpraHnueckoi XumMuu. COBpeMEHHBII YpOBEHb pa3BUTHUS (PU3UYECKUX
METOJIOB.

[IIkana 5JIEKTPOMAarHUTHBIX BOJIH, €IWHULBI H3MEPEHHUS BOJHOBBIX M YaCTOTHBIX
XxapakTepucTuk. llpupona 31€KTPOMAarHUTHOIO W3JIyYEHUS, BOJHOBBIE U KOPIIYCKYJISIPHBIE
cBoiicTBa. CTpOEHHE aTOMa U €T0 CIIEKTP.

CuMMeTpust MOJIEKYJ, MOJIEKYJISIPHbIE CIHEKTphl. BeposTHOCTH NEpexol0B  MEXIY
JTUCKPETHBIMU ~ SHEPreTUYECKHMMH  COCTOSIHUSIMH,  aOcopOiusi, CIOHTaHHAas  AMHCCHUS,
WHIYIIUPOBAaHHAS SMHUCCHSI, OE3U3ITydaTeNIbHbIC TIEPEXO/IbI.

OnTuueckue cnektpsl aromoB. Cepuu Jlaiimana, bansmepa, Ilamena, bpakkera, [1pynna B
crekTpe aroma Bojaopoaa. CHEKTpbl MOIJIOLIEHUS M HUCIYCKAHMsS, PE30HAHCHBIE JIMHUM,
pa3pelieHHbIC U 3allpellleHHbIE TePEX0/Ibl, IpaBuiIa 0TO0pa, MHTEHCUBHOCTH JIMHUH B CIIEKTPE.

HcTounuku BO30YX/JE€HHUS B aTOMHOM CIIEKTPOCKOIIMU: Ta30BOE€ IUIaMs, JYTOBOM paspsij,
BBICOKOBOJIbTHAsI MCKpa, JaMmIbl C TMOJbIM KaTOJOM, JIaMIIbl TJICIOLIEro pazpsia, Ija3ma,
UMIynbcHble  Jaszepbl. [lomroroBka mpo0. Perumcrpanms wm3nmydeHus. CHEKTPOCKOIIBI,
creKTporpadsl, ClIEKTPOMETPHI.

AHanuTuyeckoe  MPUMEHEHHWE:  aTOMHO-DMUCCHUOHHAsT  CHEKTPOMETpHs,  aTOMHO-
abcopOLMOHHAsI CHEKTPOMETPHS, aTOMHO-(ITYyOPECLIEHTHBIN aHaIN3.

PentrenogayopeciieHTHas CIIEKTPOMETPUS U €r0 IPUMEHEHHUE B 3JIEMEHTHOM aHAJIU3E.

OHEPreTu4eckoe COCTOSTHUE MOJIEKYJbl. [IporcxoskaeHue BpallaTenbHbIX CIEKTPOB, HX
usydenue. [Ipoucxoxnenne konedaTenbHbIX CIIEKTPOB.

JIBa MeTOa SKCIEPUMEHTAIBHOIO UCCIIE0OBAHUS MOJIEKYJ: MH(PpaKpacHash CIIEKTPOCKOMHS
U CIIEKTPOCKOMUs KoMOnHannonHoro paccestaust. [lpupoga MK u KP cnektpos.

3aKOHBI CBETOIOTJIOLIEHUS.

O61ee npeacrabieHre 00 OCHOBHBIX IPUHIIMIIAX pacueTa HOPMAJIbHBIX KoJeOaHui
MOJIeKyJ. XapaKTepUCTHYHOCTh KojeOaHui 1o wyactore U (GopMme, BaJl€HTHbIE U
nedopmarmonssle konedanus. IlpaBuna ord6opa B UK cnekrpax. Ilpunuumnel ycrpoiictBa u
neiictBuss MUK cnektpomerpoB. [loaroroBka oO0pa3lioB pa3iM4HOrO THIA: Ta3000pa3HbIX,
xuakux, TBepAbix. HMHrepnperanus WK cnektpoB. KosebaTenbHble CHEKTPhl OTAENBHBIX
KJIACCOB OPraHWYECKUX COeMHEeHUH (2-3 mpumepa).

OcHoBHbIE 00JIaCTH TOIJIOIIEHUST  adudaTHUYEeCKUX YrieBoaopoaoB. OcHOBHbIE o00nacTu
MOTJIOIIEHHUST apOMAaTUYECKHUX YIieBoJopo0B. O6IacTy MOTIONIEHHS CIUPTOB U (PEHOJIOB.
OO6acTH NOTJIOUICHHSI PA3IMYHBIX TUIIOB KapOOHUIIBHBIX COEIMHEHUN (aJlbJIeTU/Ibl, KETOHBI, UX
npou3BojiHbIe). OCOOEHHOCTH TOIJIOMEHUST KapOOHOBBIX KHCIIOT, BBI3BAHHBIE CHIIBHBIMU
BOJOPOJHBIMU CBSI3IMH, U COJIEH ATHX KHUCIIOT, OOYCJIOBJIEHHBIE HaJU4YMeM KapOOKCHIIAT-
aHroHa. O0JIaCTH TMOTJIOIMIEHUS CIIOKHBIX 3(DUPOB U JIAKTOHOB, HAJMYME MHTEHCHBHOM MOJIOCHI
BaseHTHOTO KoJeObanusi C-O. OcHOBHBIE 007aCTH TIOTJIOMICHUS TajOT€HOCOIEPIKAIINX
YIIIEBOIOPOAOB, DIEMEHTOCOAEPKAIINUX COEAUHEHUMN.

Oco0OeHHOCTH TEXHHKH CHEKTPOCKOIMU KOMOMHAIIMOHHOTO paccessHus. JlocTouHCTBa
bypbe-CeKTPOCKOINH.

[ToctpoeHne ¥ CcHUMBOJMKAa METOAA MOJIEKYISpHbIX opbOutaneit. Kiaccudpukanus
AIIEKTPOHHBIX IEPEXO/I0B, UX OTHOCHUTEIBHOE IOJIOKEHUE. Mcropuueckn mnepBas KOHLEHIUSA
xpoMoopoB U aykcoxpomoB. [IpaBmia orGopa Mo COMHY M 1O CHUMMETPUH. 3HauYeHUs
MOJISIPHOTO KO3 (HUIMEHTA MMOTAIIEHUS 715l pa3pELICHHbIX U 3alpeIeHHbIX EPEX0I0B.



ONEKTPOHHBIE CIEKTPbl MOIVIOIIEHUS OTAEIBHBIX KJIACCOB OPraHUYECKUX COEAMHEHMMN:
IIpellebHbIE YIIIEBOAOPOABI U MX IMPOU3BOAHBIE. MICIIONb30BaHNE ITUX COCOUHEHUNM B KA4ECTBE
pPacTBOpPHUTEIIEH.

HenpenenbHbie yrieBoaopoAbl € H30JMPOBAHHOW JBOMHOW CBsI3bl0. (CMelleHue IMoJioc
NOIJIOUIEHUS] JUIsl TPOM3BOJHBIX ATHJIEHA, COAEpXKAllUX reTepoaToM. lM3MeHeHue crekTpoB
MIOTJIOIICHHS TIPH COMPSDKEHUHM JABOWHBIX cBsizel, cxema MO mia Oyraguena-1,3, oTinuums B
NOTJIOIIEHNH LHC- W TPAHC-MU30MEPOB. OMIHMPUYECKUE TIPABUIIA  BBIUUCICHUS  Ayaxc,
COIIPSDKEHHBIX JUEHOB (IIpaBuia Byasapaa).

KapOoHunbHbIe COCTUHEHUS. YPOBHU SHEPTHH, JCKTPOHHBIC MEPEXOAbl, MpaBuia oTOopa
JUls KapOOHWIBHOW Ipynmbl Ha npumepe Gopmanbaeruaa. Iloraomnenne anbIeruoB U KETOHOB,
BIMSHUE WHAYKTHUBHBIX 3((eKToB ankuinbHbIX 3amectureneid. CHekTpbl MOTrJIOMEHHs o, f3-
HeNpeieabHbIX KapOOHWIIBHBIX COEIMHEHHUH, CONpPSDKEHHE KpPaTHOM CBA3M C KapOOHMIILHOM
rpymnmoi. BiausiHue pacTBOpUTENIEH Ha CMELICHUE T10JI0C IOTVIOIIEHUS.

Apomaruueckue coenuHeHus. [lomocsl mornomeHuss GeH30/1a, UX MOJ0KEHUE, MOJISpPHbIE
KO3 PHUIMEHTHI MOTalIeHUs], CTPYKTypa. VI3MeHEeHHs B CHIEKTpEe NMPU BBEICHUH 3aMECTHTEICH C
pasHbBIMH  3JEKTPOHHBIMU 3P QeKTamu. CrekTppl MOIVIOIIEHUS  KOHICHCHUPOBAHHBIX
YTJIEBOJOPOIOB.

['eTeponnKiIMYecKUE COEAMHEHNS, COIOCTABJICHUE C YIIIEPOJCOAEPKALMMH aHAJIOTaMHU.

Hcnonp30BaHuEe AJIEKTPOHHBIX CIEKTPOB JUIS MAEHTU(UKALNN U ONPEAEICHUS CTPYKTYpPbI
OPraHMYECKUX COCIMHEHUH. AHAIMTUYECKOE UCHOJb30BaHME Y@ CIEKTPOCKONHMH B
KOJIMYECTBEHHOM aHaJM3€ CMECEW, ONpeIesieHUd NpUMeced, CIEIOBbIX KOJUYECTB B
sKosiornueckoil npaxktuke. Coueranue Y® CeKTpOCKONUU ¢ XpoMaTorpagueil.

[TorenunomeTpus. DnekTpoaHbIA noTeHuan. YpaBHenue Hepaera. Cxema yCTaHOBKM JUIst
NOTEHIIMOMETPUYECKUX H3MepeHui. CTaHAapTHBIA TraJlbBAHWUYECKUH 3yeMeHT. Mccinenyembiin
rajJlbBAHUYECKU  d1eMeHT.  VIHauKaTopHble  3JEKTPOAbl.  DJIEKTPOJbl  CPaBHEHUS.
Juddy3nonnsiii norenuman. Ilpsmas noreniuomerpus. Onpenenenne pH. HoHcenekTuBHbIe
anekTpoabl. OCHOBHBIE TpUEMBl HOHOMETpUYECKOro aHaiuusa. lloTeHnmomerpuueckoe
TUTpOBaHUE. Buapl NoTeHIIMOMETpHUECKOro TUTpoBaHus. [IpakTnyeckoe mpruMeHEHHE.

Xpomarorpapuueckue Meroabl. Kinaccuduxamus meronos. TeopeTnueckre 0CHOBbI METO/IA.

I"azoBas xpomarorpadus. ['azo-agcopbunonHnas (ra3o-TBepaodasHas) U ra30xkuIKOCTHAS
XxpomaTorpadus. KunkoctHas xpomaTtorpadus. AncopOuuoHHas KUJKOCTHAsS
xpomarorpadus  MoHooOMeHHas  xpomarorpadus.  DKCKIIO3MOHHas  XpomaTorpadus.

[InockocTHas xpomarorpadusi.

[Tonapumerpusa. Teopetnueckne OCHOBBI MeTofa. (Cxema yCTpOMCTBA IOJSIPUMETDA,
OCHOBHbIE€  y37bl.  TunuuyHble  TpUMEpPHl  NPUMEHEHHS  TMOJSIPUMETPUYECKOTO U
CIEKTPOIOJIIPUMETPUYECKOTO aHAJINM3a I KOHTPOJII KadecTBa NUINEBOM M IPOMBINIICHHON
npoaykuuu. ITpreMbl mpoOONOAroTOBKY MPUMEHSIOTCA IIPU MPOBEIECHUH MOJISIPUMETPUUECKOTO
aHaJIn3a.

JlocToMHCTBa U HEAOCTATKU MOJISPUMETPUUECKOT0 aHAIIN3A.

Meton pedpaxTomeTpuu, ero Qusnueckue MpUHUUINBL. OTHOCHUTENBHBIA IOKa3aTelb
npenomiieHusi, (akTopbl OT KOTOPBIX OH 3aBUCUT. AOCONIIOTHBIN MOKa3aTelb IMPEeTOMIICHUS.
[Tpubopsl s ompeneneHust mMokaszareist mnpeiaomseHus. MomsipHas pedpakius. Dopmyna
Jlopenna-Jlopenta. IlpaBuio  agaMTUBHOCTH  MOJSpHBIX  pedpakuuid. Hanpasnenus
AHAJTUTHYECKOTO IPUMEHEHHUs pehpaKTOMETPUH.

Pazgen 2. ®uzuko-xuMH4ecKne npoueccbl B atMocgepe. 3arpsi3HeHue arMocpepsl
U ero BJjUsiHUE HA Onocdepy

Atmocdepa. CtpoeHue armocdepbl. Xumudeckuii cocrtaB armocdepsl. IlocTosiHHbIE U
nepeMeHHble BemiecTBa B atMocdepe. ['a3oBbiil coctaB atmocdepsl. BepTukansHoe cTpoeHue
atMocdepsl. Juccumanus atMochepHBIX ra3oB. MUKPOKOMIIOHEHTHBIE TIPUMECH B aTMocdepe.
Bpemst mpeObiBanus ra3oB B armocepe. VMCTOUHMKM MUKPOKOMIIOHEHTHBIX HPUMECEH:



reoxuMu4eckue, Ouonornueckue, aHTpornorenHsle. Cmoru. PaanoakTHBHOE 3arpsi3HEHHE
atMocdepsl. O30HOBBIM 3aIUTHBIA CIIOH. MexaHu3Mbl pa3pyiieHus o30Ha. «[lapHUKOBBII
addekr. OOmmas xapakTepucTuka arMocepHbIx 3arpsizHeHuil. Knaccuduxarms 3arps3Hutencit
atMocepsl. [1bu1b, a3p0307H, UX POJIb B 3arps3HEHUN aTMocdepbl. Bpems mpeObiBaHUS BLUTH U
a’po3oJieil B atMocdepe. BrusiHue bty 1 a3po3oiei Ha Ouochepy 1 310pOBbE YeTOBEKA.
["a3000paznblie 3arps3HuTenu atMocdepsl. Mx xumudeckue npeBpaileHus B atmocdepe.
XYUMHUYECKUE MEXaHWU3MBI BO3JCUCTBHUS Ha aHTpomochepy M OpraHu3M YeynoBeka. Mephl 1Mo
MPEIOTBPALICHHUIO 3arP3HEHUS aTMOC(epbl ra3000pa3HbIMU 3arPSI3HUTEIISIMU.

Konnernmus TTJK. IIAK Bpenusix BemiectB B atmocdepe. IIJIK Bpemnbix BemecTB B
atMochepHom Bozayxe. ITJIK TexHuuecknx KOMMO3UIMI, MBI U PaJMOAKTUBHBIX BEILECTB B
BO3JIyX€.

Pa3znen 3. ®u3uKo-XUMHYECKHE MPoIecchl B TUTOC(Pepe. 3arpsizHeHHe MOYBBI

[Tonsitme o nutocepe. CocrtaB u crpoeHHe IUTOChHEephl. XUMHUYECKHA COCTaB
mutocheprl. Krmapku. OcCHOBHBIE UM pacCesHHbIE XHUMHUYECKHE JJIEMEHTHI JUTOC(hEpHI.
['eoxumuueckas knaccuukanus 1eMeHTOB. POpMbl HAXO0XKJIECHUS XUMHUYECKUX 3JIEMEHTOB B
autochepe. Munepanbl. OCOOEHHOCTH pacmpesielieHnuss OCHOBHBIX M PACCESHHBIX 3JIEMEHTOB.
Knapku  KOHLEHTpauui, TE€OXMMUYECKHME  aHOMAJUM, TIEOXMMUYECKHE  IPOBHUHIIUU.
Maramartudeckue, ocaiodyHble M MeTramopduueckue ropHsie moponbl. [logzeMHbie BOABI B
mutocdepe. [Iporeccs BeiBeTpuBanus. Pu3ndeckoe U XUMUYECKOe BhiBeTpuBaHue. [loussl. Mx
XUMHUYECKHI COCTaB, CBOMCTBA, 3arpsizHenue. OOue peakiuu ais noyB. KaTnonHslii 0OMeH B
nouyBax. KuciaoTHocTh U mENOYHOCTD 1104B. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEKHUMBI IIOYB.
I'ymudukanus. Xumuueckoe 3arpsisHeHHE U oxpaHa mouB. OCOOEHHOCTH 3arpsi3HEHUS MOYBBI.
®DakTOphl, CIOCOOCTBYIOIIME H3MEHEHHUIO XHUMHUYECKOTO COCTaBa IOYBBL. AHTPOINOTCHHbBIC
3arpsi3HeHUs] 1Mo4Bbl. KUCIOTHBIE 3arpsA3HEHUs] MOYBBI U MX MOCIEACTBUSA. 3arps3HEHUE IOYB
TSOKENBIMU METAJUTAMM U MOCJIECTBUS TAaKOT0 3arpsi3HEeHuUs 1)1 pacTeHui. [lecTunuapl B nouse.
3arpsi3HEHUE MOYBBI IIPU MCIOJIb30BAaHUM OUYMCTHBIX COOPYXEHMI. BnusHue BOIHO-COIEBOrO
pexuma Ha ouBsl. [T/IK 3arps3HAOMKX BENIECTB B MTOYBE.

Paznen 4. @usuko-xumMuyeckue mnpoueccbl B ruapocdepe. 3arpsizHeHHe
ITPYHTOBBIX, PEYHBIX H MOPCKHMX BOJ

ITonatue o rumgpocdepe, ee cocraBHble yacTH. CTpyKTypa W XUMHUECKHI cocTaB
KOMIIOHEHTOB Tuapocgepsl. I[lpecHpie Boabl mnoa3eMHOM Tuapochepbl. XHUMHS TMPECHBIX
MOBEPXHOCTHBIX BOXA. O3Eépa u pexku. XuMHSA BOABI U PEXHUMBI BbIBETpUBaHUA. PacTBOpEHHBIE
TBEp/bIE BEIIECTBA MPECHBIX BOJ. buonornyeckue nporecchl B MpecHbIX Bojax. [IuTarenbHbie
BeIleCcTBa M 3BTpoduKanus BoAoEMOB. KHCIOTHBIE OCaJKM M MX BIMSHHE HA OKPYXKAIOIIYIO
cpeny. Oxeanbl. Ilpomeccsl B genbrax pek M AcTyapusx. Boxel MupoBoro okeasa,
IIOBEPXHOCTHBIE BOJBI, IIOJ3EMHBIE BOJbI, CBSI3aHHAs BO/A, IOPOBBIE BOJBI.

XUMHUYECKUN COCTaB MOPEH M OKEAHOB, KOHTMHEHTAJIbHBIX BOJA. MOHHBIN MOTEHIMANI Kak
MI0Ka3aTelb paCTBOPUMOCTH XMMHUECKOIO DJIEMEHTA B BOJIE.

['eoxumuueckas kiaccuukanys Boj B 3aBUCUMOCTH oT 3HaueHuit pH, Eh.

KpyroBopot Boasl B IpHUPOJE. Knaccudukanus 3arpszuuteneit runpocdepsl. OneHka
guctoTsl BOX. [lokazarenu BIIK, XIIK, OOY u AOI'. OpraHnnueckue OCTaTKM M UX pOJib B
3arpsiI3HEHUU BOJHOM cpenpl. BemiectBa, paspyliaeMble MUKpPOOpraHM3MaMu M H3MEHSIOIINE
COCTOSTHUE BOJIbI. Y CTOMYMBBIE U TPYJHO pa3pylliaeMble OpraHnYecKUe BellecTBa B Boje: HEPTh
U He(pTenpoayKThl, (EHONbI, XJIOPHUPOBAHHBIE YIIEBOJOPOAbl. Peakuuum opraHMYecKux
3arpsi3HUTEINIEH B BOJHOM cpefie. JleTepreHTsl.

Heoprannueckue BemiecTBa — 3arps3HUTENHM BOJBI: COJMM M TSKEIBIE METaJLIBI.
[IpeBparenus coneil ¥ TSHKETBIX METAJIOB B BOJE U MPH MOIMAJaHUKM B OPraHU3M 4YeJIOBEKa U
KUBOTHBIX. BpenHoe BO3neiicTBHEe HEOPraHMYECKUX 3arpsi3sHUTENEeH Ha OOMEHHBIE MPOLECCHl B
KUBBIX OpraHu3Max. MeToAbl OYUCTKM BOJBI OT 3arps3HeHuil. buonoruueckas ouuncrka.
CneunanbpHble METOJBl OYMCTKM CTOYHBIX BOJ. Ounctka nutheBoil Boxbl. IIJIK BpemHbix
BEILIECTB B BOJIHOM cpelie

Pa3znea 5. OcoGeHHOCTH pacnpocTpaHeHusi, TPaHCGOPMALMA U HAKOIUICHUS 3arps-



3HAUIUX BeleCTB B OKPY:KaloUei cpeae

N3Menenus  BemiectB B OKpykatomed  cpene. V3MeHeHMs  BO  BpPEMEHH.
IIpocTpaHcTBEHHBIE HM3MEHEHHs. PacnpocTpaHeHuMe aHTPONOIEHHBIX — 3arpsA3HUTENEC B
okpykatomiei cpene. [lepeHOChl BelecTB MEXAY pasIMYHBIMHM CpelaMH: IO0YBa-BOAA, BOJaA-
BO31yX, II04Ba-BO31yX. llocTymjeHMe W HaKOIUIEHHWE BEIECTB B JKUBBIX OpraHM3Max.
buokoHuentpupoBanue, OHOyMHOXeHHE, OHoOakkymyssuus. I[loHstue 00 sKomornyeckom
oboramenun. Kospounuentsr OuokoHneHTpHpoBaHus. ['eorpaduyecknii u OuOTHUECKUI
nepeHoc  3arpsisHuTenceid.  AtmocdepHas — murpauus.  OkeaHMuYecKas — LUPKYISLHUA.
['eoxumuueckue  Oapbepbl:  MEXaHHUYECKHE, OHOTCOXMMUYECKHE, (PHUIUKO-XUMHUECKHE.
KommekcHble TexHOreHHble Oapbepbl. KpyroBoporsl makposnemeHToB. IloHaTus OGombuioro
(reosoruyeckoro) u Manoro (OMOTHYECKOr0) KPyroBOpPOTOB BemlecTB. KpyroBOpOTHl yrieposl,
KHcIopoaa, azota, ¢ocdopa, ceppl. KpyroBopoTsl BTOPOCTENEHHBIX 3JEMEHTOB: I'aJOr'€HOB
(¢ropa, xmopa, Opoma, Hona), TSHKENBIX METAUIOB (Kene3a, CBUHIA, XpOMa, CTPOHIUS, PTYTH),
(bpeoHOB.

Pazgen 6. 3arpsi3HeHHe NMMIIM ¥ NPeIMETOB MOTpPedIeHUs YeT0BeKa

3arpsi3HeHUE NPOAYKTOB NMUTaHMS yeloBeka. BiusHue oOpaOOTKM MUIIEBBIX MPOIYKTOB Ha
ux 3arps3HeHue. KoHcepBHpOBaHME M yIAKOBKa MUIIEBBIX NpOAYKTOB. IluiieBbie noOaBKu.
TOKCHHBI IPUPOJHOIO MPOMCXOXKIAECHUS B PACTUTENbHOM M KUBOTHOM MHILE, UX BIMSHUE Ha
3/10pOBbE YETIOBEKA.

TokcnyHocTh mpeameroB notpedienus. Ilectunuapl. Xumuueckas KiacCUpUKaLMsL.
[lpumepblr aOMOTHYECKOTO W OMOTHYECKOTO pa3pymICHHs TMECTUIHIOB. TOKCHYHOCTH
nectuuuaoB. IlpenapaThl Uil XUMHUYECKOM YUCTKU M CTHPKU. OpraHMyeckue pacTBOPHUTEINH,
IIpUMEHsIEMbIE YeJIOBEKOM B ObITy. KocMeTnueckrue u rurueHu4eckue CpecTBa, X BIUSHUE Ha
310poBbe yenoBeka. [1JIK 3arps3HsAonmx BeImecTB B MUIIEBbIX IPOIYKTAX.

Paszpnen 7. PagnoaxkTuBHOoe 3arpsi3HeHHe Ouocdepbl H  MeTOAbI €ro
NpeI0TBPALICHUS

’Kusoe BemectBo. buocdepa. 3axoH OMOTOTHUECKOTO KPYTOBOPOTa. XUMHYECKUN COCTaB
JKUBOTO BEIIECTBAa. XHMHUYECKMH COCTaB 30Jbl. YYacTHE METAUIOB B  IPOLECCaX
KU3HEJEATENIbHOCTH opraHu3MoB. KoadduireHT 61on0ruueckoro nNoriomeHus.

PaguoaktuBHOCTh. ®Dusnyeckuii M  OMOJOTMUYECKUIl NepUOJbBl Moilypacnaga |
MOJIYBBIBEICHUSI PAaJMOHYKINJOB. Peakiuum B TKaHSIX OpPraHU3MOB, BBI3BaHHBIE JEHCTBUEM
HMOHU3UPYIOIIEro M3iydeHus (paanonus). VCTOYHHMKM MCKYCCTBEHHOW paJiMOaKTHUBHOCTH B
npupoaHoil cpene. Paguoskonorus. PaguoaktuBHble 0TX061 ADC M METO/BI UX 3aXOPOHEHUS.
SAnepHoe opyxue u snuepHas 3uma. [IpenenbHO ONMyCTHMBbIE KOHLIEHTpALMM 3arpsi3HSAIOLIMX
BEUIECTB B KOMIIOHEHTax Ouocdepsl. [lpenensHo  gomycTuMble  103bI  OOJydeHUs
paZOaKTUBHBIMH BEILIECTBAMHU.

Pa3nea 8. Metoasl 3amumuThl 0Mochepbl 0T XUMHUYECKUX 3arPA3HEHUIH

Oxpana atMoc(epsl OT XMMUYECKHX 3arpsi3sHeHud. PaccesiHue XUMHUUECKUX COeAMHEHUM
B atMocdepe. Ounctka arMoc(epHBIX BBIOPOCOB OT MBUIH, KUCJIBIX KOMIOHEHTOB, OKCHJIOB
yriepoaa, a30Ta, aMMHUaKa, TaJIOTEHOB U X COEANHEHUH.

Ounctka CTOYHBIX BOJ. JleCTpyKTHBHBIE M pereHepaTHUBHbIE METOAbI OUMCTKU. OyHcTKa
CTOYHBIX BOJ OT B3BELICHHBIX 4YacTHL. PU3MKO-XMMHUYECKHME U XMMHUYECKHE METOABI OYMCTKHU
CTOYHBIX BOJA. OuMCTKA CTOYHBIX BOJ C TIOMOIIbIO OKHCIUTENEH U BOCCTAaHOBHUTEIEH.
DIEKTPOXUMHUECKUE U OMOXUMUYECKHUE METO/IbI OUUCTKU CTOUHBIX BOJ.

3amuTta Ouocdepbl OT 3arpsi3HEHUS TBEPABIMU OTXOJAaMHU. YTWIM3AIMs OTXOJ/0B
TOPHOAOOBIBAIOIIEH MPOMBIIUIEHHOCTH, METAUTYPTUU M JHEPreTHKH. YTUIM3alMs TBEpPAbIX
OTX0J/I0B XUMHUYECKOM MPOMBIIIIEHHOCTH.

Vcnonb30BaHue MPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB B CEIbCKOM Xo03siiicTBe. [Iprmenenue
MPOMBIIIIEHHBIX OTXOJOB JUISl MEJIMOpAalldu KHUCJIBIX M COJOHUOBBIX MOoYB. Ilpumenenue
MPOMBIIIJICHHBIX 1 KOMMYHAJIBHBIX OTXO0B B KQUECTBE OPraHUYECKUX YIA0OpEHHIA.

PexynpTuBanus 3eMens, HapyHUIEHHBIX TPOMBIIIIEHHOCTBIO.



Pa3nen 9. Jxoi0rnyecKuii MOHUTOPUHT OKPY KAIKOIIEH Cpebl.

OcHOBHBIE  3a7a4d  MOHHUTOPHMHTA. [ J100anbHBIN, PErHOHATBHBINA, WMITAKTHBIA
MoHHuTOpHHT. Opranm3amnus 0a30BOr0 MOHHUTOPUHTA. XHUMHUYECKHE M (PU3UKO-XUMHUYECKUE
METOIbl B  MOHMTOPUHIE OKpyXKaromeil cpenpl. buomonutopunr. buounmukanus,
OnonHauKaTopel. [lOYBEHHBIE MOHHUTOPHHT, ONpPEIEICHHE IIOKa3aTeleil: moTeps Tymyca,
KHCJIOTHO-OCHOBHBIE CBOMCTBA, 3aCOJICHHE IIOYBBI, OCOJIOHILIEBAHWE IIOYBBI, YTrHETEHUE
MOYBEHHON OWOTHI, OMpPEEICHNE MOJBIKHBIX (OPM METAJUIOB B TMOYBE, (UTOTOKCUYHOCTH,
3arpsi3HEHNE He(PTENPOIyKTaMH U TAKEJIBIMU METalIaMu.

[TonsiTHE O T'€OPKONIOTHUECKOM MOHUTOpUHTE. OCHOBHAs KOHIEHIMS MOHUTOPHHTA
AHTPONOTEHHBIX M3MEeHEeHUU. Enunas rocynapcTBeHHasi CUCTEMa 3KOJIOTUYECKOTO MOHUTOPHUHTA
B Poccum (BI'COM). Hasmauenme, nenum u 3amaun EI'COM. ['mobGanpHBIA CHUCTEMHBIN
MOHHUTOPHHT OKpY’Karolel cpeabl. MexayHapoJHOe COTPYJHUYECTBO, NMPOEKThl. DOHOBBIN
MOHHUTOPHHT TJI0O0AIBHOTO COCTOSHUS Onocdepsl. MeTtoasl oHOBOro MoHuTopuHra. CTaHuuu
donoBoro  moHuTOopuHra (OOOpymoBaHMEe cucTteM  HaOmoaeHuil). HaOmomenue ¢
UCTIOJI30BAaHUEM JIUCTAHIIMOHHBIX (a3POKOCMHUUYECKHX) MeTonoB. WHpopmammonHoe obec-
neyeHue. Peruonanbueiii  mMonuTopuHr. Cucrema  HaOmogenuit. HMubopmannoHHoe
obecrieyenne. JIokanbHbIE MOHUTOPUHT. CHUCTEMA JIOKAIIBHOTO MOHHTOPWHTA 32 HAOIIOACHUEM
COCTOSTHUS 3arpsi3HEHHS aTMOC(HEPHOT0 BO3/yXa, OBEPXHOCTHBIX BOJ, MOYB, PACTHUTEIHLHOCTH.
HopmaruBHBIE KpUTepUM OIEHKHA cOCTOssHHsA. CTalMoHapHBIE IIOCTHI, TEPEIBUKHBIC
naboparopuu u nojdakeabHble HAOIIOICHUS 32 3arPA3HEHUEM BO3/1yXa, 000PYJOBaHHUE U CPOKU
HaOmogeHusi. OcHOBHBIE HaOmOgaeMble Mokasarenu. MuHdopmammonHoe oOecrieueHue.
DKOJIOTMYECKUH MOHUTOPHUHT B JIumenkoi o01acTu.

Bonpocwl ona cobecedosanusn

1. Artmocdepa. Bpems mnpeObiBaHHS MHKPOKOMIIOHEHTHBIX IpuMeceil B aTmocdepe.
['eoxyumMHuueckrue HUCTOYHUKM aTMOC(EpHBIX mpumeceld. buonornueckne HCTOYHUKU
aTMOC(EepHBIX IMpHMeceil. AHTPOIIOreHHbIE HCTOYHMKHM aTMoc(epHbIX npumecedl. CMoOru.
3aluTHBIA 030HOBBIN c10i. MeXaHn3Mbl pa3pyllIeHus: 030HOBOTO CIIOSL.

2. Crpoenue nutocdepbl. XUMHUYECKHH cocTaB quTochepsl. ['eoxumuueckas kiaccudukanus
2JIEMEHTOB. BaxkHeume XxapakTepuCcTUKY T'OpHBIX opo. [Ipoueccs! BEIBETpUBaHMUSL.

3. Crpoenue nous. XuMuueckuit coctaB no4B. KaTnoHHbIN 00MeH B nmouBax. [loTeHuuanbHas
KUCIOTHOCTH 1ouB. 11[€noynocTs moyB. OKUCINTENBHO-BOCCTAHOBUTENIBHbBIE PEKUMBI I10YB.
I'ymudukanusa. XumMuyeckoe 3arpsi3HeHHE U OXpaHa MOYB.

4. CrpykTypa u coctaB ruapocdepsl. XuMu3sM MupoBoro okeana. XapakTEepUCTHKA MPECHBIX

BOJl TNOJ3eMHON Tuapochepsl. XUMUS TPECHBIX MOBEPXHOCTHBIX BOJ. XHMMHUS BOJBl U

pPEeXUMBI BbIBETpHBaHUsS. PacTBOpEHHBIE TBEp/bBIE BEIIECTBA MPECHBIX BOJ. buonmornyeckue

nporeccsl B rusipochepe. DBTpoduKaims BOJOEMOB.

KucnotHble ocafky ¥ UX BIUSIHUE HA OKPYKAIOIIYIO CPELyY.

6. BpeMmeHHble U3MEHEHHUs BEILECTB B OKpyxkaromieil cpene. IlpocTpaHcTBeHHBIE M3MEHEHUS
BEIIIECTB B OKPY’KAIOIIEH CpETIE.

7. PacmpocTpaHeHue 3arps3HHUTeNed B OKpyxaromied cpene. IlepeHoc 3arps3HuTeneit B
cucreme mnoysa - Boja. IlepeHoc 3arpssHuTeneid B cucreme Boja - Bo3ayX. llepenoc
3arpsI3HUTENEN B CUCTEME 110YBaA - BO3YX.

8. TloctyruieHne W HaKOIUIGHWE 3arps3HHUTENEH B JKUBBIX OpraHm3Max. ['eorpaduueckuii m
OMOTHUYECKUI TepeHOCH! 3arpsi3HUTeNel. ['eoxummuueckue Gapbepbl IepeHoca BEIIeCTB.

9. buoreoxmmuveckue MUKIBI, UX XapakTepuctuka. Kpyrosopot yriepoaa. Kpyrosopot a3zora.
KpyroBopor kucnopoma. Kpyrosopor docdopa. Kpyroopor cepel. KpyroBopoTs
rajgoreHoB. Kpyrosopot cBunna. Kpyrosopot crponnusi. Kpyroopor pryTwu.

10. BemrecTBa, pacpocTpaHeHHbIe TOBCEMECTHO. X knaccudukanus. dranaTsl.

11. TlomuxmnopupoBanHbie OudeHnabl. X BIUsSHIE HA TPUPOIY U OPTaHU3M YeJIOBEKA.

12. TlonMuuKIMYECKUEe apOMaTUYECKHE YIIeBOAopoabl. VX BiIMAHME HA MPUPOIY U OpPraHU3M
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4eJI0BEKa.
Xnopconepkalue yrieBoaopoisl. X BiausHuEe Ha IPUPOY M OpraHU3M YesIOBEKa.
[lentaxynopdeHon u AMOKCUHBIL. VX BIMSHUE HA TPUPOAY U OPTaHU3M YEJTIOBEKA.
3arpsA3HEeHne OKpYXKaroIel cpesibl KaIMUEM U €r0 COCIUHEHUAMHU.

Knaccudukanus 3arpszuuteneii armocepst. Ilsutb, aspozonu. VX ponb B 3arps3HEHHH
atMocdepsl. BausHue neiim u a’pos3oneil Ha Ouocdepy u uenoBeka. ['a3000pasHble
3arps3HUTENH aTMocepsl, X BIMSIHUE Ha Onocdepy, TeXHOChepy U 3J0POBhE USIOBEKA.
OCHOBHBIE 3arpsA3HUTENN TPYHTOBBIX, PEYHBIX M MOpCKUX BOJ. OlleHKa YHCTOTHI BOI.
OcCHOBHBIE XMMHUYECKHE IOKAa3aTeNIM YUCTOTHl BoA. OpraHMdeckue OCTaTKHU, UX pPOJb B
3arpsA3HEHUM BOAHOM cpelbl. Peakuuu CHHTETMUECKMX IIpernapaToB B BOJHOM cpene.
Heopranuueckue BeniecTna - 3arpsi3HUTENN BOABIL.

OcoOeHHOCTH 3arpsA3HEHUs] IOYBbl M HEOOXOAMMOCTb €€ OXpaHbl OT XMMHUYECKHX
3arps3HeHnil. DakTophl, CIOCOOCTBYIOIIME HM3MEHEHUIO XHMHUYECKOTO COCTaBa IOYBBI
KucnoTrHele 3arps3HeHUs W MX IOCIEACTBUS [UId NMOYBBL. BiMsHHE Ha MOYBY TSKEIBIX
METaJIJIOB. 3arpsi3HEHUE IOYBBI WJIOM OYHUCTHBIX COOPY)KEHMH. BiMsiHHE BOIHO-COJEBOrO
pe’KuMa Ha MOYBBI.

PangnoakTuBHOE 3arpsi3HeHre OHOC(EpPhl U METOJIBI €r0 MPEIOTBPAIICHUS.

Konnenmus ITJK. ITJIK Bpeansix Bemect B armocdepe. [1/IK BpenHbIX BelecTB B BOAHOM
cpene. IIJIK BpeaHbIX BEMIECTB B BO3IYXE.

Ouuctka atMocepsl OT XUMUYECKUX 3arps3HeHn. OUUCTKa CTOYHBIX BOJ.

3ammra Guochepsl OT 3arpsa3HeHUs TBEPIBIMU OTXO0IaMH. VIcIob30BaHue MPOMBIIUICHHBIX
U OBITOBBIX OTXOJIOB B CEJIbCKOM XO3SICTBE.

OO0mas xapakrepucTuka (pU3UIECKHX METOJOB: 3alayd METoJ0B, CIEKTPOCKONMYECKHE,
TU(PPaKLMOHHBIE METOAbl uccienoBaHus. OnTudyeckue M Apyrue MeETOoAbl. 3HaYeHHe
¢u3NYEeCKUX METOAOB i opraHuueckod XuMuu. COBpPEMEHHBIM YpOBEHb pPa3BUTHUS
(U3NYECKUX METOJIOB.

[llkama 2JIEKTPOMArHUTHBIX BOJIH, €AMHMUIIBI HM3MEPEHHUsS BOJHOBBIX M YaCTOTHBIX
XapakTepucTuK. IIpupona amMeKTpOMarHUTHOTO M3IY4YEHMsI, BOJHOBBIE U KOPIIYCKYJISPHBIE
cBoiictBa. CTpoeHue atoMa U ero cnekTp. CUMMETpUsi MOJIEKYJ, MOJIEKYJISIPHbIE CIIEKTPHI.
BepodATHOCTM  1EepexoloB  MEXAY JIUCKPETHBIMH JHEPIeTUYECKUMHU  COCTOSHUSIMU,
abcopOuus, CIOHTaHHAash SMHUCCHUS, MWHIYLHMpPOBaHHas SMHUCCHUS, Oe3Mu3iIydareiabHble
NIEPEXOJIBI.

HcTounuky BO30YXJIE€HHUS B aTOMHOM CIEKTPOCKOIIMHU: Ta30BOE€ IUIaMs, IYrOBOM paspsii,
BBICOKOBOJIBTHAsl MCKpa, JIaMIbl C IOJBIM KaTOJOM, JIaMIIbI TJICIOLIETO pa3psAja, IUIa3Ma,
uMnyiascHble nazepbl. llogroroBka mpo6. Peructpamus wusnydeHus. CHeKTPOCKONBI,
CHeKTporpadbl, CHEKTPOMETPHI.

AHajnuTHYeCKOe  MPUMEHEHHME:  aTOMHO-DMHMCCHOHHAsi  CIEKTPOMETpHs,  aTOMHO-
abcopOIMOHHAs CIEKTPOMETPHSL, aTOMHO-(ITYOPECLIEHTHBIN aHaIN3.

DHEpPreTuyeckoe COCTOSIHHE MOJIeKYNbl. lIpoucxoxaeHne BpallaTeNnbHBIX CIIEKTPOB, HX
uzyuenue. [Iporcxoxaenue koaeOaTeNTbHBIX CIIEKTPOB.

JIBa MeTo/1a SKCIEPUMEHTAIBLHOTO UCCIIEIOBaHUS MOJIEKYJ: MH(ppaKpacHas CIIEKTPOCKOMHS
U crekTpockonus komOuHanmoHHoro paccesHus. Ilpupoga MUK u KP cnextpos. OO6iee
IpeJICTaBlIeHUe 00 OCHOBHBIX NPUHIMIIAX pacyeTa HOPMAJIbHBIX KOJIEOAHUH MOJIEKYII.
XapakTepUCTUYHOCTh KoJieOaHUil Mo vacTtoTre W (opme, BaJCHTHbIE U Ae(pOpMallMOHHBIE
koneOanus. IlpaBuna or6opa B UK cnektpax. [lpunimunsl ycrpoiictBa u neiictBus UK
cnekTpoMmeTpoB. IloaroroBka oOpa3loOB pPa3IUYHOTO THMA: Ta3000pa3HBIX, JKUAKHX,
TBepabiX. Murtepnperanus MK cnextpoB. KonebarenbHble CHEKTPbl OTAENBHBIX KJIACCOB
OpraHMYecKux coenuHeHui (2-3 mnpumepa). OCOOEHHOCTH TEXHHKH CHEKTPOCKOIUHU
KOMOMHAIIMOHHOTO paccestHus. JlocTonHcTBa (pypbe-CrieKTPOCKOIHH.

[loctpoeHne W CHMBOJHMKA METOJA MOJICKYJSIpHBIX —opbutaneit. Kiaccuduxanms
JJIEKTPOHHBIX NIEPEXO00B, UX OTHOCUTEIBHOE MOJI0kKeHHe. VicTopruecku nepBasi KOHIENIUs
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xpomopopoB u aykcoxpomoB. [IpaBuia oTOOpa Mo CHUHY M MO CHMMETPUU. 3HAUYCHUS
MOJIIPHOTO KO3 (ULIMEeHTa MOoraleHus s pa3pelIeHHbIX U 3alpeIIeHHbIX IEPEX0/I0B.
Hcnonp30BaHue 3JIEKTPOHHBIX CIIEKTPOB ISl MICHTH(DUKALMU U ONPEACICHHUS CTPYKTYPHI
OpraHWYECKUX COCIMHEHHMI. AHAIWTUYECKOE UCIONIb30BaHUEe Y@ CHEKTpPOCKONUU B
KOJIMYECTBEHHOM AaHAJIU3€ CMECEH, OINpEeAeNCHUU IPUMECEH, CIIEJOBBIX KOJMYECTB B
sKoJiornueckoi npaktuke. Codyeranue YD CreKTpOCKOIIUH ¢ XpoMaTorpadueii.
[TorenunomeTpus. DneKTpoAHbIM noTeHan. YpaBHenue HepHera. Cxema yCcTaHOBKH JUIs
MOTEHUUOMETPUUECKUX  HU3MEPEHMII. CraHpapTHbeIi  TrajgbBaHMYECKUH  DIIEMEHT.
Hcenenyemslit raJIbBAHUYECKUH 31eMeHT. VIHIUMKaTOpHBIE 3JIEKTPOAbL. DJIEKTPOJbI
cpaBHenus. Juddysnonnsii norennuan. Ilpsamas moreHmmomerpus. Onpenenenue pH.
HNoncenexkTuBHble  AIE€KTpoAbl. (OCHOBHBIE IPUEMBl  HMOHOMETPUYECKOTO  aHAIN3A.
[loTeHuMOMETpHYECKOE  TUTpPOBaHHWE. BHIbl  MOTEHUHOMETPUYECKOTO  TUTPOBAHUS.
[TpakTHyeckoe NpUMEHEHHE.

Xpomarorpaduueckre meroabl. Kimaccudukanus meronoB. TeopeTnueckne 0CHOBBI METO/1A.
['azoBast xpomarorpadus. ["a3zo-amcopOruonHas (ra3o-tBepaodasHas) ¥ Ta30KUIKOCTHAS
xpomarorpadus.

KunkoctHas xpomarorpadus. AncopOLMOHHAS )KUIKOCTHAS XpoMaTorpadust
HNonooOMeHHas xpomarorpadus.

DKCKIIIO3HOHHAS XpoMaTorpadusi.

TCX. IlmockocTHas xpoMarorpadus.

[Tonspumerpus. Teopernyeckue ocHOBbI Merofa. (Cxema YCTpOMCTBA MOJSIPUMETPA,
OCHOBHbIE  y37bl. TUIWYHBIE [pUMEpPhl NPUMEHEHUS  MOJSIPUMETPUYECKOIO U
CHEKTPOIOJIIPUMETPUYECKOTO aHAIM3a JUIsl KOHTPOJIS KauecTBA MUIIEBON U IPOMBIIIJICHHON
MPOYKLIUH. [Ipuemsbr POOOIOATOTOBKH MPUMEHSIOTCS npu MIPOBEJCHUHU
HOJIIPUMETPUYECKOTO aHaIM3a. JJOCTOMHCTBA U HEJJOCTATKU MOJIIPUMETPUYECKOTO aHAIH3A.
Meton pedpakromerpuu, ero ¢uznyeckue MNpUHUUIBL. OTHOCUTENBHBIA IOKa3aTelb
npenomiieHus, (aKTOpbl OT KOTOPBHIX OH 3aBUCUT. AOCONIOTHBIN MOKa3aTeb MPETOMICHHUS.
[Tpubopsl Ans onpeneneHus MokasaTens HpenomiieHus. MoinsipHas pedpakuus. Dopmyna
Jlopenna-Jlopenta. IlpaBmwio anguTUBHOCTH MOJSpHBIX pedpaxkuuil. Hampasnenus
AHAJTUTUYECKOTO IPUMEHEHHUs pehpakKTOMETPHUH.

DKOJIOTUYECKUIT MOHUTOPUHT OKPYKarOIIel Cpeibl.

I11. JIlutepatypa

1. Amnanutnueckas xumus. noA. pel. Mocksuna. JI.H.B 3-x Tomax. — M.: Akanemus. 2010
r

2. XaxanmHa, T.M. Xumus okpyxaromed cpenbl. YueOHuk Juist Oakamaspos. / T.U.
XaxanuHna, H.I'. Hukutuna, JI.C. CyxanoBa. — Mocksa: U3gatensctBo FOpaiit, 2013. —
215 c.

3. Kasumuna JI.A., Kymrerckas H.b. Ilpumenenne YO, UK u SIMP cnekrpockonuu B
opraHuueckoi xumuu. — M.: Beicias mkona, 1971.

HNHuTepHer-pecypcesl:

1. ®enepanbHoe xpanunuile «EnnHas Komekuus nudpoBbIX 00pa3oBaTEIbHBIX
pecypcoB» - http://school-collection.edu.ru/
2. OTKpbITas pycckas 3JeKTpoHHas oubmnoTeka - http://orel.rsl.ru/
3. control.mnr.gov.ru — ®enepanbHas ciyx0a 1Mo HaaA30py B chepe MPUPOIOIIOIL30BAHUS

(Pocnipupoananzop);

1. http://ecobez.narod,ru/ecosafetv.htnil — undpopmarrioHHbIC MaTepHUasIbl IO YIPABICHUIO

9KOJIOTHYECKON 0€30IaCHOCThIO;

2. www.ecoindustrv.ru — caiit sxypHaia «KOJIOTHUS IPOU3BOJICTBAY;


http://school-collection.edu.ru/
http://orel.rsl.ru/

3. www.hse-rudn.ru — uHpoOpMaMOHHBIE MaTepUaNbl IO YIPABICHUIO OXPAaHOW Tpy/a,
MIPOMBIIIICHHOM U SKOJIOTHUYECKON O€30MaCHOCTBIO.

4. WwWw.mnr.gov.ru — cailT MuHucrepcTBa NpUpoAHbIX pecypcoB PdD;

5. www.meteorf.ru/default.aspx — Odwunmaneeii  caiit DenepaibHON CIYKOBI 110
TUAPOMETEOPOJIOTMM U MOHUTOPUHTY OKpYyXkatouiei cpensl (Pocrunpomer):

6. XaycroB A.Il., Pequna M.M. HopmupoBaHre aHTPOTIOTEHHBIX BO3JCUCTBUI M OIlEHKA
OPUPOIOEMKOCTH TEppUTOpUii: Yuebd. mocobue. [DNeKTpoHHBIA pecypc] — per. HOMep Toc.
peructpanun OI'YII HTL « MHOOPMPEI'MICTP» 0320802982.

7. OxkonenoBa, A.A. DKOJIOTMYECKUH MOHHMTOPUHI: Y4eOHOE IMocoOHe JUIsl CTYACHTOB

BBICIIMX Yy4eOHbIX 3aBenmenuii / A.A. OkonenoBa, [.C. Eroposa ; Boarorpaackuii
rOCYJapCTBEHHbI  TEXHMYECKMH  yHHMBEpCUTET. —  Boarorpax :  Bosrorpanckuii
rocyJIapcTBeHHbIN TexHudyeckuid yHuBepcuteT (BoarI'TVY), 2014. — 116 c. : w1 — Pexum

nocryna: mo nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=255954 (nata
obpamenus: 20.12.2020). — bubauorp. B kH. — TEKCT : AIEKTPOHHBIN.

Ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI:
Poccuiickas rocymapcrBenHas oubimoreka www.rsl.ru

Poccuiickas HanmoHanbHas oubianorexka www.nlr.ru

bubnunoreka Akanemun Hayk www.rasl.ru

bubnuoreka o ecrectBeHHbIM Haykam PAH www.benran.ru
www.bio.spbuu.ru/library

Hayunas snexrponHas 6ubnanorexka eLIBRARY.RU www .elibrary.ru

ocouarwnE



