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1. Hesn, 3aaa4n U IVIAHUPYEMble Pe3yJIbTAThI 00yUEeHHUS 10 JUCHHUIIIIMHE
K 0CHOBHBIM HeJIIM OCBOCHHS JUCHUILTUHBI «DU3UKO-XUMHUYECKHE METO/bI aHAIU3a»
CJIeTyeT OTHECTH:

— (hopMupoBaHKE 3HAHUI O MPUPOJIC U CYIIHOCTH SBJICHHUNA M MPOIECCOB B Pa3IMIHBIX

XUMHUYECKHX U (PU3MKO-XUMHUYECKUX CHCTEMaX, JekKalluX B OCHOBE METO0B UACHTUDUKALIMU U
OIpeNIeNIEHUs] COJEpKaHUs KOMIIOHEHTOB B BEILECTBE OOBEKTa aHajau3a, HEOOXOAMMBIX MJIs
ONTUMAJILHOTO BEIOOpA METOJIa M METOMKH aHAIN3a BEHIECTBA OOBEKTOB OKPYKAIOIIEH Cpeibl U
IPOYUX 0OBEKTOB aHAIUTHYECKOT0 KOHTPOJIS;

— IIOATOTOBKAa CTYACHTOB K ACATCIIBHOCTH B COOTBETCTBHH C KBaHH(l)HKaHHOHHOﬁ

XapaKTEPUCTUKONW OakalaBpOB IO HANpaBICHUIO, B TOM uucie (OPMHPOBAHHE YMEHHHA B
pa3paboTKe ¥ MPOBEJeHUN PU3NKO-XMMHUYECKUX METO/I0B aHaIM3a.

K ocHoBHBIM 3agavdaM OCBOCHUS JOJHCHMITIIMHBI «PU3HKO-XUMHUYIECKHUE METOJAbI aHaJInu3a»
CJICOYCT OTHCCTH:

OCBOCHHEC q)YHILaMeHTaJH)HI)IX IMPUHIUIIOB (bPIBI/IKO-XI/IMI/I‘-IGCKI/IX METOA0B aHaJIN3a,

OCBOCHHC HpaBOBOﬁ 63351, MCTOAO0JIOI'UH, crmoco0oB 0T60pa, INOATOTOBKH H
AHAIUTUYCCKOMY  OIPCACIICHUIO PAa3JIMYHBIX OPraHUYCCKUX ©W  HCEOPraHUMYCCKUX
3al"p$[3HI/ITeJ'IeI71 B COCTaBe 0OBEKTOB OKPY)KaI-OH_Ieﬁ Cpenbl,

dbopMHpOBaHHE Y CTYJIEHTOB CIELUAIbHBIX 3HAHUH M yMEHUH 00paboTKu u
MHTEPIIPETALMU PE3YJIBTATOB KOJMYECTBEHHOTO XMMUUECKOI O aHAJIN3a C LIEIIbI0 UX
UCTIOJIB30BAaHUS ISl IPUHATHUS IPOSKTHBIX PEIICHUH B CBOEH MPO(hecCHOHAIBHON
JESATEIIBHOCTH;

IOUCK U aHalW3 Npo(UILHON HAyYHO-TEXHHUYECKOW HMH(pOpMaMM, HEOOXOAUMOM JUIs
peleHuss KOHKPETHBIX MH)KCHEPHBIX 3aJa4, B TOM UHCJIE IIPU BBIIOJIHECHUH
MEXIUCHUIITIMHAPHBIX IIPOEKTOB

Koa n HanmeHoBaHMe KOMIeTeH Mt HNuaukatopsl AOCTHKEHUS
KOMIIeTeHIHH

IK-2 NIIK-2.1 IIPUMEHSIET 3HaHUSA

[TmanupoBanue " JOKYMEHTAIbHOE | HOPMaTHBHBIX IIPaBOBBIX aKTOB u

COIPOBOXKJCHUE JeSITeTbHOCTH 1O | METOAMYECKONW JOKYMEHTallMu B OO0JIACTH

COOJIOCHUIO WIIM JIOCTH)KEHUIO HOPMATHBOB | OXpaHbl OKpY’KaIOLIEH Cpellbl, METOAO0B H
JOITYCTUMOI'O BO3JEHCTBHUS Ha OKPYXKAIOLIYIO | CPEACTB OXpaHbl OKPYXKAWOIIEH cpeasl U

cpeny

o0OecIieyeHns 3KOJIOrMYeCKOor 0e30I1acHOCTH,
MPUMEHSIEMBIX B OpraHHU3aIiH,
TEXHOJIOTHYECKUX TPOIECCOB H PEKUMOB
MPOU3BOJICTBA MPOAYKIIMM B OpraHU3AINH,
HaWJTy4IITaX JIOCTYITHBIX TEXHOJIOTHH,
MIPUMEHSIEMBIX B OpraHu3alliu

NIIK-2.2. YMEHHE [IPUMEHSATH
METOJIMYECKYI0 JOKYMEHTAIMI0 B 00JIacTH
OXpaHbl OKPYKAIOIIEH CpeIbl AT pa3padoTKH
MIPOTPaMMBbI MIPOU3BOJICTBEHHOI'O
9KOJIOTUYECKOTO KOHTPOJS B OPTraHU3aINH,
BBISIBIIATH ~ IIPUOPUTETHBIE  DKOJIOTMYECKUE
3a/1a4uu ISl OPTaHU3aAINH;

HIIK-2.3. B1ageeT HaBBIKAMU




pa3paboTKu TTOJIOKEHUS 00
opraHu3anvun n OCYHICCTBJICHUUN
TIPOM3BOJICTBEHHOTO IKOJIOTUIECKOTO

KOHTpPOJISl B OpraHM3allid B COOTBETCTBHM C
TpeOOBaHUSAMH  HOPMATHBHBIX  IIPABOBBIX
aKTOB B 00J1aCTH OXPaHbI OKPY>KaIOIIEH Cpeibl
U TOCYIapCTBEHHBIX CTaHAApPTOB B 00JacTH

MIPOU3BOJICTBEHHOT'O 9KOJIOTMYECKOT0
KOHTPOJIS, pa3paboTku IPOrpaMMBI
MIPOU3BOICTBEHHOT'O 9KOJIOTMUYECKOT0

MOHUTOPHHI'A B OpraHU3aluu;

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl

JlucuuIuimHa OTHOCHUTCS K 4YacTH, (OPMHPYEMOH ydJacTHUKaMH 00pa30BaTebHBIX
oTHowmeHuH 6soka qucuuiuine OINIT 6akanaBpuara.

3. CTpyKTYpa H cojiep:KaHue TUCIUIIHHbI

OO0r11ast TPYA0EMKOCTb AUCIMIUIMHBI COCTABIISET 2 3aUeTHbIC equHMUIBI (72 yaca).

3.1. Buabl yueO6Hoii paGoThl U TPY10€eMKOCTh

3.1.1. Ounas ¢popma oOyueHus

Ne Bt ve6HoMi pAGOTLI KoaunuectBo | CemecTpsl
n/n ry P 4acoB 1
1 AyIMTOPHBbIC 3AHATHS 32 32

B ToMm gnce:
1.1 | Jlexuuu 12 12
1.2 | CemMuHapcKkue/pakKTUIECKUE 3aHSATHS 20 20
1.3 | JlaGopaTopHbIe 3aHATHUS
2 CamocrosiTesbHasi padoTa 40 40

B ToMm gnce:
2.1 | Pedepar Ja Ja
3 IIpoMekyTOUHasI aTTECTALUSA

3adet/nud.3a4eT/7K3aMeH 3ayer 3auer

Hroro 72 108

3.2. TemaTuyeckuii MJIaH U3yYeHHUST THCIUATLTHHBI

(mo popmam oOyueHus)

3.2.1. Ounas dpopma oOyueHUs

LNQ ‘ Pa3neJbl/TemMmbl

TpyroeMkocTsb, yac
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BBenenne.

Bsenenue. bazoBbie mooxeHus
M TIPEICTaBICHUS B aHAJIUTHYECCKOM]
XUMUM HU B XUMHAYECKOM aHAIN3€

BellecTBa OObekTa aHanmza. llemn5 1 3
MCITOJIb30BaHUS aHAIMTUYCCKON XMMUH]
B okosoruk. (OCHOBHBIC TIOHSATHSI
QHATUTUYCCKON XUMUU W  aHalu3a)
BCILICCTB
O0BbeKThI XHMHYECKOI0
aHaJIM3a B IKOJIOTHH.
Buabl XuMHYecKoro aHanmm3a. Mertoj
XHMHUYECKOTO  aHaim3a. BemecTBo
CpaBHEHMs. XUMHYECKHE PEaKTUBBI U
CTaHIapTHbHIE 00pasIsl COCTaBa
BemectBa. CraHmapTHbie  0Opas3libl
cocTaBa BEI[ECTBA MTOYBBI,
aTMoc(epHOro BO3Ayxa, MPUPOIHOU
BOJIEI. Anpanutnyeckuii CUTHAJI.
MeTonuKka XMMHYECKOTO  aHallu3a.
CogepxaHue KOMIIOHEHTa B np06e18 5 10
BEIIECTBA 00BeKTa aHam3a.
Knaccudukanuu METOJIOB

XMMHUYECKOTO aHalM3a MO CIOCco0Y
CPaBHEHHUSI C ITAJIOHOM OIPEEIIEMOTO
KOMITOHEHTa. XHWMHYECKAE METOIbI
KaueCTBEHHOI'O aHain3a. XUMHUYECKHe
METOJbl KOJMYECTBEHHOTO aHaJIM3a.
MeTtonabl IpaBUMETPUHI (3aKoH
COXpaHEHHS Macchl JJIEMEHTA).
MeTtonabl TUTPUMETPHUH (3axoH|
HKBUBAJIEHTOB). CranpapTHble
pacTBOpbl  BEIIECTBA  CPAaBHEHMS.




Dusznyeckne METOAbl KAadeCTBEHHOTO
AQHaJIN3a. dusnyeckue METO/Ibl
KOJIMYECTBEHHOTO aHajmsa.
[ panyrpOBOYHBIE PACTBOPHI BEILECTBA
CpaBHECHUS. Mertposornueckue
XapaKTEPUCTUKH CPEICTB U3MEPEHUN U
METOJAMK XMMUYECKOTO aHAIN3a

IIpo6ooTOOp "
MPoOONMOATr0TOBKA 00LEKTOB
OKPY:KaI0LIei cpebl.

Craguy XUMHYECKUX aHaAJIU30B.
OT6op pabounmx TpoO  BEIIECTBA
PKOJIOTHYECKUX OOBEKTOB B IOJICBBIX
YCIIOBHSIX. [Tonyuyenne
MpeICTAaBUTEIILHOMN nabopaTtopHOH|
MPOOBI TBEPOTO U )KHUJIKOTO BEIIECTBA.
[ToaroToBka mabopaTopHOW  MPOOBI

BEIIIECTBA K HU3MEPECHUIO
QHAJINTHYECKOT'O0 CHTHAJIA, €CIIH OTO
HEO0OXOIUMO. [TepeBof]
AHATTM3UPYEMOTO BEIIICCTBA B
HE0OXOMMOe ISl aHaJIu3a arperaTHoOE]
COCTOSIHHE. Pazgenenue,
MacCKHPOBaHHE WIn OT/CJICHUE

MCIIAOIINX AaHaJIM3y KOMIIOHCHTOB.
KOHHCHTpI/IpOBaHI/Ie OIIPEaACIACMOro

KOMITOHEHTA. [Tonyuenne
AQHATTMTUYECKOMN (bopMbI
OIIPEIENIIEMOTO KOMITOHEHTA.

CozniaHue yciaoBHM JJIsl U3MEPEHUH U
MOJArOTOBKA  CPEICTB  M3MEpPEHHUS.
[ToaroroBka K U3MEPEHUsIM|
(moaroroBka cmoco0a CpaBHEHHS C
PTAJIOHOM).

XapakTepucTUKa BO3JyXa Kak|
00BEKTa AHATUTUYECKOTO KOHTPOJISL.
[Tokazarenu KayecTBa BO3/IyXa.
VICTOYHUKH 3arps3HEHUS] aTMOCQEpHI.
VICTOYHUKH 3arps3HEHUS aTMOCQEpHI.
OTO00p W  MOATOTOBKAa  MpPOOHI
3arps3HEHHOrO0 BO3JyXa K aHalU3y.
Metoapl  aHanmu3a  aTMOC(HEPHOTro
BO3/1yXa.
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XapakTepucThKka  BOIBI  Kak
00BbEKTa aHAJIUTUYECKOTO KOHTPOJIS.
[Tokazarenn kadecTBa BOIbL. OTOOD,
TPAHCIIOPTUPOBKA M XpaHEHUE TIPOO
Bonbl.  llogroroBka mnpoO BOABI K
aHanr3y. MeTobl aHalu3a BOJIBI.

XapakTepucTuka TIOYBBI Kak|
00BbEKTa aHAJTUTUYECKOrO KOHTPOJIS.
[Toxa3zarenu kayecTBa MOYBHI. MeTOIbI
BCKpBITUSL MPOO0  TOYBBL. MeTo/bl
QHAJIM3a TOYBBI.

Metoabl aHaau3a 00BEKTOB]
OKPYKAKLIEH cpelbl

OpI‘aHOJIGHTI/I‘IeCKI/Ie MCTOJBI aHaJIn3a.

Xpomarorpaduieckue METO/IbI
QHaIIM3a. [Tnanaphas
pactpefenuTeNnbHas  XpoMaTtorpadusi.
["a3oBas xpomarorpadusi.
BricokoaddexTuBHas JKUJIKOCTHAsI
xpomaTorpadusi. HNonooOmenHnas|
xpomaTorpadusi. ONTHIECKHE METOIBI
AHaATN3a. ATOMHO-?MUCCHOHHAS
CIIEKTPOCKOTIHS. ATOMHO-
abcopOLroHHas CHEKTPOCKOMUSI.

CnektpodoToMeTprss B BUIUMOU H
YIBTPauOIETOBOM 00MACTAX CIIEKTpa.
J[fTOMUHECIICHTHBIE METOJbI aHaIH3a.
DIIEKTPOXUMHUYECKHNE METO bl aHAIN3A.
BobpTamMrepoMeTpuieckiue  METO/IbI

AHAJIA3A. [TorennmomeTpwus.
Kynonomerpusi. Konnykromerpus.
KanwiisipHbiid aneKkTpodopes.

OOpaboTka  pe3yslbTaToOB  MPSIMBIX
M3MEPEHNH aHAMTUYECKOTO CHTHAJA.
O1eHKa JOCTOBEPHOCTH IOJyYEHHOTO
pesynprata aHammza  Odopmienue
pe3yJIbTaTOB aHAIN3a

10

TpeOoBanusi K MeTogamM M
METOIMKAM XMMHUYECKOr0 aHAJIM3A.

TpebGoBanust K  METOJIUKAM
XUMUYEeCKoro aHanuza. Hopmupyemele
MoKa3aTesn coJiepKaHus

BarpA3HAIOIINX KOMIIOHCHTOB B
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BEIIECTBE OOBEKTOB  OKPYKAIOMICH]
cpenpl. ['maBHble  TpeOoBaHHS K
METOJIaM U METOJIMKAM XUMHUYECKOTO
aHan3a BEILIECTBA 00BEKTOB
OKPYKarOILIEe Cpelibl, YCTAHOBJIEHHBIE
B HOPMATUBHBIX JJOKYMEHTAX.

Kpurepun  BbiOopa  MeTona
XHMUYECKOro aHanu3a. Llemw (BuambI)
XUMHYECKOTO aHaJIM3a.
MeTposioruueckue  XapakTepPUCTHUKH
METOJUK  XHMHUYECKOTr0  aHalu3a.
DKOHOMUYECKHE XapaKTePUCTUKH,
oOecrneunBaroIye
KOHKYPEHTOCIIOCOOHOCTh ~ METOJIUKH
XUMHAYECKOTO aHaJIH3a.

IIpumepbl  yTBEpKIEHHBIX B
Poccun METOTUK orpezieNeHus]
3arpsI3HAIONINX KOMIIOHEHTOB B
00BeKTax OKpYy’KaroIen Cpensl
METOI0M aTOMHO-a0COpOIIMOHHOM]
CIICKTPOMETPHH

Htoro 72 12 20 40

3.3. Conep:xanue TUCUUMIMHBI

1. Beenenue. ba3oBrie mooxeHus 1 MMpEACTaBJIICHUA B aHAJUTUYECKON XMMHHU U B XUMHUUYECKOM
aHaJIM3€ BCIICCTBA 00BEKTa aHAJIN3a. HeHI/I HCIIOJIb30BAHUS aHAIMTUYECKOM XHMHUH B DKOJIOTHH.
OCHOBHBIC TTOHATUS aHAIMTUYSCKON XMWY U aHaIn3a BCIICCTB.

2. OOBEKTHI XUMHUYECKOT'O aHAJIN3a B DKOJIOTHH.

Buapl xumuueckoro ananusa. MeTo1 XMMUYECKOr0 aHan3a. BelecTBo cpaBHEHNS. XUMUYECKHE
PEaKTHBBI U CTaHIapTHBIE 00pa3Iibl cocTaBa BemiecTBa. CTaHAapTHBIE 00pa3Ilbl COCTaBa BEIECTBA
MOYBBI, aTMOC(EpHOro BO31yXa, MNPUPOAHOW BOJBI. AHAIUTUYECKUN CcUTHAJI. Meroauka
xumudeckoro ananmsza. CojaepkaHue KOMIIOHEHTa B MpoOe BeliecTBa OOBEKTa aHaln3a.
Knaccudukanmm MeTol0B XUMHUYECKOTO aHalu3a IO CIoco0y CpaBHEHUS C JTATOHOM
ONPEAEISIEMOI0 KOMIIOHEHTA. XUMHUYECKHE METOAbl KAaueCTBEHHOIO aHaNIM3a. XHUMHUYECKHE
METOJBI KOJIMYECTBEHHOTO aHanmu3a. MeTolIbl TpaBUMETpUH (3aKOH COXPAHEHHUS MAacChl
aneMeHTa). MeToabl TUTPUMETPHUH (3aKOH SKBUBAJIEHTOB). CTaHAApTHBIE pacTBOPHI BEIECTBA
cpaBHeHUA. DuU3MYECKHE METOJbl  KAayeCTBEHHOro  aHainmz3a. Dusnyeckue  MeTOAbI
KOJIUYECTBEHHOI'O aHaIm3a. I'panynpoBouHbIE pacTBOpHI BEIIleCTBa CpaBHEHUS.
MeTtponorudeckne XxapakTepUCTUKN CPEACTB U3MEPEHU U METOAUK XUMHUYECKOTO aHAIN3A.

3. [Ipo6ooTOOP 1 MTPOOOITOATOTOBKA OOBEKTOB OKPYKAFOIICH CPEJIbI.

Craguu xuMudeckux aHanu3oB. OTOOp pabouynx Mpood BEIecTBa YIKOJIOTHUECKUX OOHEKTOB
B MOJIEBBIX ycnoBusiX. [lonydeHue npeacTaBuTeIbHON 1a00paTOPHOI MTPOOBI TBEPAOTO M )KUIKOTO
BeriecTBa. [loaroroBka nabopatopHoii mMpoOkI BelecTBa K U3MEPEHHUIO aHATUTUYECKOTO CUTHAIA,
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ecnu 3T0 HeoOxomumo. IlepeBox aHanmM3MpyeMoro BeIIECTBA B HEOOXOAMMOE Ul aHaIHM3a
arperatHoe cocTosiHHE. Pa3neneHue, MacKMpOBAaHWE WM OT/AEICHHE MEIIAIOMNX aHAINU3y
KOMITOHEHTOB. KOHIIEHTpHpOBaHUe OmpenesnseMoro KoMmnoHeHrta. [lomydenue aHalInTHYECKOi
dopmel onpenensieMoro komrnoneHTa. CozaHue yciaoBuil Ui U3MEPEHUIl U MOATOTOBKA CPECTB
u3Mepenus. [loaroroBka Kk u3MepeHUsM (IIOATOTOBKA CITOCO0A CPaBHEHUS C ATAJIOHOM).

XapakTepHcTHKa BO3/lyXa Kak 0OBEKTa aHAIUTHYECKOT0 KOHTpouis. [lokasarenn kadecTBa
BO3ayXa. Mcroununku 3arps3HeHus: atMmocdepsl. Microunuku 3arpsisHenus arMmocdepsl. Ot6op u
HOATOTOBKA IMPOOKI 3arpsA3HEHHOT0 BO3/yXa K aHAIM3y. MeTo bl aHann3a aTMoCc(epHOro BO3ayXa.

XapakTeprcTHKa BOJIBI KaK OOBEKTa aHaIUTHUECKOro KoHTponsd. [lokasarenm kadecTBa
BoJbl. OTOOp, TPAHCIIOPTUPOBKA M XpaHeHHe Mpod Boxbl. [loaroroBka mpod BOIBI K aHAIH3Y.
Mertonp! aHanm3a BOIbI.

XapakTepuCTUKa MOYBBI KaK O0BEKTa aHAUTUYECKOro KoHTpousa. Ilokazarenn xadecTBa
MOYBBL. MeTO/IbI BCKPBITHS MPOO MOYBBI. METOABI aHAIHM3a MTOYBHI.

4. Metonp! aHanu3a 00BEKTOB OKPYKAIOLICH CpeIbl

OpraHosienTHYECKHEe METOIbI aHalu3a. Xpomarorpadudeckue MeTonsl aHanusa. [lmaHapHas
pactpenenurenbHas  xpomarorpadus. [azoBas  xpomarorpadus.  BrwicokoaddexTruBHas
KHUJIKOCTHasA xpomarorpadusa. MonoodmenHas xpomarorpadus. OnTuyeckrue MeTo/lbl aHalIu3a.
ATOMHO-3MHUCCHOHHAs CIEKTPOCKOIUS. ATOMHO-a06CcOpOIIOHHAS CHEKTPOCKOIHSL.
CrniexktpodoromMeTpusi B BUAUMON U yabTpaduoIeTOBONH 00JacTaX crekTpa. JIFoMHHEeCIIeHTHbIe
METO/bl aHaIM3a. DJIEKTPOXUMHYECKHUE METO/bl aHanu3a. BoibTammepoMeTpudeckue MeTO/bl
anamza. [lorenmmomerpusi. Kynmonomerpus. Kongykromerpus. KammspHeiii anekTpodopes.
O06paboTka pe3yabTaTOB MPSMBIX H3MEPEHUI aHATTMTHYECKOTO curHana. OueHKa J0CTOBEPHOCTH
MOJIy4YEHHOT0 pe3ysbTara aHanu3a OdopmiieHue pe3ynbTaToB aHaJIN3A.

5. TpeboBaHusI K METOAAM U METOJMKAM XMMHUYECKOI0 aHAJIN3a.

TpeboBaHMs K METOAMKAM XHUMUYECKOTO aHanu3a. HopMupyemble moka3aTenu coiepkaHus
3arpsA3HSIOIMX KOMIIOHEHTOB B BEIllECTBE 0OBEKTOB OKpYy»Karollel cpeasl. I 1aBHble TpeOoBaHUS
K METOJaM M METOJMKaM XHMMHUYECKOro aHajln3a BeIleCcTBa OOBEKTOB OKPY)KAIOLIEH Cpemsl,
YCTaHOBJICHHBIE B HOPMATUBHBIX IOKYMEHTaX.

Kputepun BpiOOpa mMeToga xumuueckoro aHanusa. Llenu (BHIbpl) XMMHUYECKOTO aHaIM3a.
Mertponoruueckue XapakTepUCTUKH METOJUK XHUMHUYECKOrOo aHaiu3a. OKOHOMHYECKHE
XapaKTepUCTHKHU, 00ECIIEUNBaIOIINE KOHKYPEHTOCIIOCOOHOCTh METOIMKH XMMHUECKOT0 aHaJINn3a.

[Tpumeps! yTBepxKAEHHBIX B Poccun METOAMK OIpeneneHtsl 3arpsi3HAOIMX KOMIOHEHTOB
B 00BEKTAX OKPYXKaIoIIei cpesibl METOJJ0OM aTOMHO-a0COPOLIMOHHOM CIIEKTPOMETPHH.

3. 4. TeMaTHKa CeMHHAPCKUX/MPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHI

3.4.1. CeMmuHapcKkue/pakTHYECKHE 3aHATHUS

Tema 1. OcHOBHBIE HOHSATHS U II€JIM UCHOIB30BaHUA aHATUTHYECKON XUMHH B DKOJIOTHH.
Tema 2. OOBEKTHI XUMHUYECKOT0 aHAIN3a B DKOJIOTHH.

Tema 3. [IpoGooT60p 1 MPoOONOAroTOBKAa 00BEKTOB OKPYIKAIOLIEH CPEIb.

Tema 4. Xpomarorpadudeckue METOABI aHATH3A.

Tema 5. Onruueckue METOAbLI aHAIN3A.

Tema 6. JIroMuHECIIEHTHBIE METO Bl aHAJIN3A.

Tema 6. DIEKTPOXUMUYECKUE METO/IbI aHATU3A.
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Tewma 7. SInepHo-pu3ndeckue METOIbI DJIEMEHTHOT'O aHaJN3a.
Tema 8. O0paboTka pe3ynbTaTOB MPSMBIX U3MEPEHHUHN aHATUTHYECKOTO curHana. OreHka
JIOCTOBEPHOCTH MOJIYYEHHOT0 pe3yibTara aHanu3a OpopmieHue pe3yibTaToB aHATU3A.

Tema 9. Tpe6OBaHI/IH K M€ToJaM U METOAMKAaM XUMHYCCKOI'O aHaJIn3a.

3.4.2. JJaGopaTopHbIe 3aHATHS
He npexycMoTpeHns!

3.5. TemaTnka KypcoBbIX MPOEKTOB (KYpCOBBIX padoT)
He npenycMmoTtpeHsl.

4. Y4yeOHO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 00ecnieueHue

4.1. HopmaTtuBHbie 1okyMeHTbI 1 'OCThbI

1. Ne 7-®@3 «O6 oxpaHe OKPYKAIOIICH CPEIIBI».

3. Ne 52-D3 «O caHUTAPHO-INIHIEMHOIOTUIECKOM OJIaronoydYiy HACeICHH.
4. No 3-@3 «O paguanoHHOMN 6€30MaCHOCTH HACEICHUSY.

5. Ne52-®3 NoO caHUTapHO-3MUAEMHOIOTHYECKOM OJIarOnoyuyuu HACeICHUs».
6. No 74-®3 «Bonnsiii koaeke Poccuiickoit @eneparum»

7. Ne 136-D3 «3emenbHbIl kKosieke Poccuiickoit denepanum.

8. No 102-®@3 «O06 obecrieueHNH €AMHCTBA H3MEPEHHIY.

9. CanlluH 1.2.3685-21 «I'urueHudeckne HOPMATUBBI M TpeOOBaHMSA K 0OECIEUYCHUIO
0€301acHOCTH U (WiIK) O€3BPEAHOCTH IS UeloBeKa (aKTOPOB CPeabl OOMTAHUS».

10. TOCT 12. 1.007-76 Bpenusie BemectBa. Kiaccupukamus u oOmue TpeOOBaHUS
Oe3omacHOCTH

11. TOCT P UCO 5725 (u4.1-6) TounocTh (NPaBHIBHOCTh M MPEHU3MOHHOCTH) METOJIOB U

pe3yJIbTaTOB U3MEPEHUI.

4.2. OcHOBHAs JUTepaTypa
1.CoBpeMeHHBIE METOIBI ONPEIEICHNUs XUMIUeckux dneMeHnToB / M. CkanbHas, E. Jlakaposa, A.

Ckanpbnbiii, T. BypueBa ; MunucrepctBo oOpa3zoBaHusi U Hayku Poccuiickoit ®enepanuu,
['ocynapcTBeHHOE 00pa30BaTENbHOE YUPEkKAEHHE BbICIIEro Mpo(eCcCHOHATBHOIO 00pa3oBaHus
«OpenOyprckuii rocyrapcTBeHHbIN yHUBepcuTeT». — OpenOypr : UTIKT'OY OI'Y, 2010. — 164 c.
— Pesxum mocryma: o moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=259354
2.AHanuTHyecKas XuMus: GU3NKO-XUMHUECKue U Gpusndeckue Metoasl ananusa / M.H. MoBuan,
T.C. T'opbynosa, 11.11. Esrenbesa, P.I". PomanoBa ; MunuctepcTBo oOpa3oBanus u Hayku Poccun,
@denepanbHOE TOCYIAapCTBEHHOE AaBTOHOMHOE 00pa30BaTENIbHOE  YUPEkKAECHUE  BBICIIETO
npodeccuoHambHOro  oOpasoBanusi  «KasaHCkMii ~ HallMOHANBHBIA  HCCIEIOBATENILCKUM
TEeXHOJOTH4eckuil yauBepcuteT». — Kazanp : Uznatenscteo KHUTY, 2013. — 236 c. : uin., Tabm.,
CXEM. - Pexum JOCTyMa: o MOJIITHUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=259010.

3. bynuukos I'. K. OcHOBBI coBpeMeHHOT0 31ekTpoxumuueckoro ananuza / I'. K. Byaaukos. — M.
: BUHOM. JIaGopatopus 3nanuit, 2003. — 592 c.

4. BopoObeBa JI. A. Xumuueckuii ananmus nous / JI. A. Bopo6seBa. — M.: U3a-Bo Mock. roc. yH-
Ta, 1998. — 272 c.
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5. Apyros 0. C. Anamu3 3arpszaennoit Boasl / FO. C. lpyros, A. A. Ponun. — M. : BUHOM.
JlaGopaTtopus 3nanui, 2017. — 678 c.

6. Ipyros 0. C. Ananu3 3arps3HeHHON MOYBHI U onacHbIX oTxo0B / 1O. C. JIpyros, A. A. Poaun.
— M. : BUHOM. Jlabopatopus 3Hanuii, 2011. —472 c.

7. Apyros FO. C. MOHUTOPHUHT OpraHUYEeCKHX 3arps3HeHui npupoaHoii cpeasl. 500 meroauk / FO.
C. Opyros, A. A. Pogun. — M. : BUHOM. JlaGopato-

pus 3HaHuil, 2003. — 894 c.

8. N3pasnp FO. A. Dkosorus u KOHTPOJb cOCTOsTHUS mpupoaHoi cpeast / FO. A. Hzpasns. — JI. :
I'mppomereonsnar, 1979. — 375 c.

9. Kapmos 0. A. Metoasr npo6ooT6opa u mpodomnoarorosku / 0. A. Kap-

noB, A. I1. CaBoctun. — M. : BUHOM. Jla6opartopus 3nanmii, 2009. — 248 c.

4.3. lonoTHUTE/ILHAS JIUTEpPaTypa
1.®u3udeckre METO bl UCCIICIOBAHUS U UX MTPAKTUYCCKOE IPUMEHEHUE B XUMUYECKOM aHAIIN3e /

H.I'. Apsimes, FO.H. Mensenes, M.W. TokapeB u np. — U3nanue BTOpOe, nepepaboTaHHOE U
nononHenHoe. — Mocksa : Ilpomereit, 2015. — 196 c. : cxem., ui., Taba. — Pexxum poctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=426720.

2.CanpuukoBa, E.B. HWHCTpyMeHTanmpHble METOABI aHajdu3a. [eO0peTUYECKHEe OCHOBBI U
npaktudeckoe npumenenue / E.B. CanpaukoBa, T.I'. MumykoBa; MunuCcTEpCTBO 00pa30BaHus U
Hayku Poccuiickoit @enepanun, OpenOyprekuii 'ocynapcTBennsiii Y auBepeuret. — OpeHOypr :
ory, 2017. — 122 c. : cxem., T1abn. — Pexum pocryma: mno mnommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=481799.

4.4.)nekTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl
HE MPEeTyCMOTPEHO

4.5. JIunieH3MOHHO€e U CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe odecrevyeHue
He npenycmotpeHo.

4.6. COBpeMeHHbIe leO(l)eCCI/[OHaJ'II)HbIe 0a3bl AAHHBIX H I/IH(l)OpMaIII/IOHHI)Ie ClIpaBOYHbLIC
CUCTEMBbI

1. KoncynbranT Ilnroc
URL: https://www.consultant.ru/
2. UndopmarmonHas cetb «Texakcnepr»

URL.: https://cntd.ru/
5. MaTepunajibHO-TeXHHYeCKoe o0ecnieyeHue

[IpoBeneHue AeKIUi U MPAKTUYECKUX 3aHATUHN OCYIIECTBIIAECTCS B OOIIEYHUBEPCUTETCKUX
ayIUTOPHUAX, TAE TMPEayCMOTpPEHA JAEMOHCTpanus (QHIbMOB, CIAWJOB WM HCIIOJH30BAaHUE
pa3/laTOYHBIX MaTEPHUAJIOB.

6. MeToauyecKkue peKOMeH1aluu

6.1. MeToauyeckue peKoMeHIAIUN JIJIsl MPENoaBaTeis 0 OPraHu3aluu 00yUYeHust


https://www.consultant.ru/
https://cntd.ru/
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OCHOBHBIM TpeOOBaHMEM K MPENOAABAHUIO JUCLUIUIMHBI SIBJISETCS TBOPYECKHUH,
IPOOJIEMHO-TNAJIOTOBBII MTOAXO0/I, TO3BOJISIFOIIMN TIOBBICUTh UHTEPEC CTYAECHTOB K COACPKAHUIO
y4eOHOro MaTepuaia.

OcHoBHas Gpopma U3ydeHUs U 3aKpEIICHHUs 3HAHUH 110 3TOW AUCIUILINHE — JICKITUOHHAS,
nabopatopHas u JlaGoparopHas. [IpenosaBaresns J0KEH OCIEA0BATENBHO BHIYUTATh CTYIEHTaM
pAN JIGKUUH, B XOJ€ KOTOPBIX CIEAyeT COCPEIOTOYUTh BHUMAHUE Ha KIIIOUEBBIX MOMEHTax
KOHKPETHOI'O TE€OPETHYECKOr0 MaTepuaja, a TaKKe OpraHu30BaTh IPOBEACHHME NMPAKTUYECKUX
3aHATUH TakuUM 00pa3oM, YTOOBl AKTHBHU3MPOBATH MBIIUICHHE CTYAEHTOB, CTUMYJIHPOBATH
CaMOCTOSITEJIbHOE M3BJICYEHHE MMU HEOOXOJMMOH MH(pOpMalMU M3 PA3IUYHBIX HCTOYHHMKOB,
CPaBHUTEJIBHBI aHAJIM3 METOAOB pEIICHUN, COIOCTABICHHUE IIOJYYECHHBIX pE3YJbTAaTOB,
(GOpMyIHPOBKY M apryMEHTAII0 COOCTBEHHBIX B3IVISIOB HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY yu4eOHBIX 3aHSATHH O AUCHUILIMHE COCTABIIAIOT JEKIHMU. B mpouecce oOyueHus
CTYAEHTOB UCIOJIb3YIOTCS pa3IMyHble BUJIbl y4EOHBIX 3aHATUH (ayAUTOPHBIX U BHEAYIUTOPHBIX):
JICKIMH, CEMUHAPCKUE 3aHATHS, 1a00paTOpHbIE pabOThI KOHCYIbTALUMU U T.1. Ha mepBoM 3aHsATHH
0 IaHHOW Y4eOHOMN TUCIMITIIMHE HEOOXOJMMO 03HAKOMUTB CTYJIEHTOB C OPSAKOM €€ U3y4eHHUs,
PACKpBITh MECTO U POJIb JUCLUMIUIMHBI B CUCTEME HayK, €€ IIPAKTUYECKOE 3HAYECHHE, JOBECTH 10
CTYAEHTOB TpeOoBaHUs Kadeapbl, OTBETUTh Ha BOIIPOCHI.

[Ipy moAroToBKE K JIEKIMOHHBIM 3aHATUSAM MO Kypcy «DU3MKO-XUMUYECKHE METOIbI
aHau3a» HEOOXOOUMO IMpoAyMaTh IUIAH €ro IpPOBEACHUs, COJACpXKAHHWE BCTYNUTEIBHOM,
OCHOBHOM W 3aKJIOYMTENBHOM YacTH JIEKIUH, O3HAKOMHUTHCS C HOBUHKAaMH y4eOHOW W
METOAMYECKON JIUTEPaTypbl, MyOIMKALMSIMU HEPUOJUYECKON IMedyaTh MO TeMe JIEKIIMOHHOI'O
3aHSTHSL, ONIPEAETUTH CPEJICTBA MATEPUAIBHO-TEXHUYECKOIO 00ECIeUeHUs JIEKIIMOHHOTO 3aHATHUS
U TOpSAAOK HMX MHCIONb30BaHMS B XOA€ YTECHUA JIEKUUMU. YTOYHUTH IUIAaH IIPOBEINCHUS
IIPAKTUYECKOI0 3aHATHUSA 110 TEME JICKIUH.

B xo/1e 1eKIIMOHHOT0 3aHATHS MIPENoAaBaTellb JOJKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
03HAKOMMWTH CTYACHTOB C [IEPEYHEM OCHOBHOMW U JIONIOJIHUTEIILHOM JINTEPATYPHI 110 TEME 3aHATHSL.

Bo BcTynuTenbHOM yacTu JIeKIMU 0O0CHOBATh MECTO U POJIb U3y4aeMoil TeMbl B yueOHOM
JUCLHUIIIMHE, PACKPBITh €€ IPaKTU4YeCKoe 3HadyeHue. Ecnu duraercs He mnepBas JEKIHs, TO
HEOO0X0/MMO yBSI3aTh €€ TeMy C MpelblIyliei, He Hapylas JIOTUKH H3JI0KeHHsS y4eOHOro
MaTepuaia. JIekuuo ciaeayeT HauuHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KpPYT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OYyT pacCCMOTPEHBI.

B 0ocHOBHOI yYacTH JIEKIIMM CIIEyeT PacKpblBaTh COAEpkKaHHE YYEOHBIX BOIIPOCOB,
AKLIEHTUPOBATh BHHMMAHHUE CTYJEHTOB HA OCHOBHBIX KaTErOpMsX, SIBICHUSAX M IIPOLECCAX,
O0COOEHHOCTSX MX MPOTEKaHUsl. PacKpbIBaTh CYIIHOCTh U COAEPKAHHUE PA3IUYHBIX TOUYEK 3PEHUs
U HayyHBIX IIOJXOJIOB K OOBSICHEHHIO TeX WJIM HHBIX sBIeHUIl U mpoueccoB. Crenyer
apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIIMIO 0 CIIOPHBIM TEOPETUUYECKUM BOIIPOCAM.
[TpuBoauTE NpuMeEpHI. 3aJaBaTh 110 X0y M3JI0KEHUS JIEKLIMOHHOIO MaTepuana PUTOPUUYECKHE
BOIPOCHl M CaMOMY JiaBaTb Ha HHMX OTBET. JTO CIIOCOOCTBYET aKTHUBM3AIMM MBICIUTEIBHON
JEATEIIBHOCTH CTYJEHTOB, TOBBIIIEHUIO UX BHHMAaHUSA M MHTEpeca K Marepuaiy JIEKLUH, €€
conepskanuto. [IpenonaBarens JOMKEH PyKOBOJUTH PaOOTON CTY/IEHTOB IO KOHCIEKTUPOBAHUIO
JIEKIIMOHHOTO MaTepHala, IoJ4epKUBaTh HEOOXOAUMOCTh OTPAXKEHHS B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUI U3y4aeMoil TeMbl, 0CO00 BbIIENSS KATerOpUHHBIN ammapar.

B 3akmrounTenbHO 4acTu JIeKIUKU HE0OX0AUMO c(hOPMYIIMPOBATh OOIINE BBIBOJBI 110
TEMe, PacKpbIBAIOIIUE COJEPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIeKIUU. OOBSIBUTH IJIaH
OUYEpEe/IHOTO CEMUHAPCKOro MM JIaOOpaTOpPHOrO 3aHATHS, JaTh KpaTKUE PEKOMEHJAIMH I10
MOJTrOTOBKE CTYAEHTOB K CEMHMHapy WJH jabopaTopHOil pabore. Onpenenuts MECTO U BpeMs
KOHCYJIbTAIlMM CTYJI€HTaM, MOKEJIaBIINM BBICTYIIUTh Ha CEMUHApE C JOKJIaJaMu U pedepaTtamu
M0 aKTyaJbHBIM BOIIPOCaM 00CYKIaeMOM TEMBI.

[lenp mpakTHUECKUX M J1a0OpAaTOPHBIX 3aHATHI - 0OECIeYUTh KOHTPOJIb YCBOCHHUS
y4eOHOro MaTepuana CTyJEeHTaMHM, pacIldpeHue W yriiyOJeHHe 3HaHWM, MOJTY4YeHHBIX MU Ha
JEKUUAX U B XOJ€ caMoCTosATenbHOW paboThl. [loBbimieHne 3¢G(HEeKTUBHOCTH MPaKTHYECKUX
3aHATUN JOCTUTAETCS MOCPEICTBOM CO3JaHHUS TBOPUYECKOW OOCTAaHOBKH, pacIolararoniei
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CTYJEHTOB K BBICKAa3bIBAHHIO COOCTBEHHBIX B3IJIAZOB U CYXKICHHUI 10 00CYX AaeMbIM BOIIpOCaM,
KEJAaHHUIO Y CTYIEHTOB OopadoTaTh Y JOCKH MPH PEIICHUH 33/ad.

[Tocne kaxaoro JEKUMOHHOIO, JTa0OPAaTOPHOTO M MPAKTUYECKOTO 3aHATHUS CHENATh
COOTBETCTBYIONIYIO 3aIKCh B KypHAJIaX y4yeTa MOCEIaeMOCTH 3aHATUN CTYIEHTAMHU, BBISICHUTD Y
CTapOCT y4eOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATHsX. [IpOBOAUTH IpymoBbie
Y MHJUBUJIyaJIbHbIE KOHCYJIBTAIIMU CTYJEHTOB IO BOIIPOCAM, BO3HUKAIOIIUM Y CTYJIEHTOB B X0JI€
UX TMOATOTOBKM K TEKyIled M MPOMEKYTOUHOW aTrTecTaluud 1o Y4eOHOH IUCIUILIMHE,
PEKOMEHIOBATh B TIOMOIIb YUE€OHBIC U IPYTUE MATEPHUAIIBI, & TAKXKE CIIPABOYHYIO JINTEPATYPY.

W3ydyenne qUCHUIIMHBI 3aBepIIACTCA HIK3aMEHOM.

OreHKa BBICTABISIETCS TIPENOAaBaTeIeM U OOBSIBIISIETCS MOCIE OTBETA.

[IpenogaBaTens, MPUHUMAIOIIKN 3a4€T WM 3K3aMEH, JINYHO HECET OTBETCTBEHHOCTH 3a
MPaBUIILHOCTH BBICTABJICHUS OLICHKHU.

6.2. MeToauyeckue yKazaHusi UIs1 00y4alOIMMXCH M0 OCBOEHUIO AU CHMIITUHBI

CamocrtosiTenbHasi paboTa SBISETCS OJHUM K3 BUIOB TMOJY4YEeHUS OOpa30BaHUA
00y4aromyMUCs U HalpaBJIeHa Ha:

®  U3ydYeHHE TEOPETHUYECKOTO0 MaTepuaia, MOJIrOTOBKA K JICKIMOHHBIM CEMHUHAPCKUM
(MpaKTUYECKUM) 3aHSITHIM

®  BBHINOJHEHUE KOHTPOJIBHBIX 3aJaHUM

® [OArOTOBKA K TECTUPOBAHHUIO C UCIOJIB30BaHUEM 00I11€00pa30BaTEIBHOIO TOpTAIa

e  HalWcaHue M 3amuTa pedepara 1o npeayiokeHHO TeMe.

CamocTosiTenbpHasl paboTa CTYACHTOB MPEICTaBIISIET COO0N BaXKHEHIIIee 3BeHO y4eOHOTO
mporecca, 0e3 TMPaBUIBLHOM OpraHM3alll KOTOPOro OOydYaloIIuics HE MOXET ObITh
BBICOKOKBAJIU(DUITUPOBAHHBIM BBIITYCKHHUKOM.

CTyneHT JOKEeH MOMHUTbh, YTO HAYMHATh CAMOCTOSTEIbHBIC 3aHITHS CIEAYET C IIEPBOTO
CeMecCTpa U MPOBOJIUTH UX peryssipHo. OYeHb BaYKHO MPHIIOKUTh MAKCHMYM YCHITUH, BOJIH, YTOOBI
3acTaBUTH ceOs paboTaTh C MOJHON HArpy3KOi ¢ IepBOro JHS.

He crnemgyet oTkmaapBath paboOTy TakkKe M3-3a HEPAOOUYETo HACTPOCHUS MM OTCYTCTBHS
BJ0XHOBeHMs. HacTpoeHune Hy»Ho co31aBaTh camoMy. [ToHnMaHNe He0OXOJUMOCTH BBIIOJIHEHUS
paboThl, 3HAHKE TIETIH, OCMBICTICHHE TIEPCTIEKTHBHI OJIarONPHSITHO BIUSIOT Ha HACTPOCHHE.

Kaxplif cTyIeHT T0JKEeH caM IUIAHUPOBATh CBOIO CAMOCTOSITENIbHYIO paboTy, UCXO U3
CBOMX BO3MOXXHOCTEH M MPHOPUTETOB. DTO CTHUMYJIHUPYET BBHIOJHEHUE paboThI, co3maeT Oonee
CIOKOIHYIO OOCTaHOBKY, UTO B UTOT€E MOJIOKUTENILHO CKA3bIBAETCSl HA YCBOGHUH MaTepHaa.

BaxHo mosiHee yuecTh 00CTOSATENBCTBA CBOCH paOOTHI, YSICHUTH, YTO SIBIISIETCS TJIABHBIM
Ha JJAaHHOM 3Talle, KaKyro MocIe10BaTeIbHOCTh pab0ThI BBIOPATh, YTOOBI BHIIIOJHUTD €€ JIy4llle U
C HAaMMEHBIIIUMHU 3aTpaTaMu BPEMEHH U YHEPTUH.

Jlist TUI0I0TBOPHOM paboThl HEMAJIOBaXXHOE 3HAUYE€HHE MMEeT 00CTaHOBKA, OpraHU3aLus
pabouero mecra. HyxH0 100UTHCSI, 9TOOBI MECTO PabOTHI IO BO3MOXKHOCTH OBLIIO MOCTOSIHHBIM.
PaboTa Ha mpuBBIYHOM MecTe JienaeT ee Ooiee m1og0TBOpHOU. [IpoayKTHBHOCT pabOThI 3aBUCHUT
OT MPaBWIILHOTO YePE0OBaHUS TPpyAa U OTAbIxa. [1oaToMy KaXple Yac WM JIBa CIEAYeT JeiaTh
nepepsiB Ha 10-15 MuHYT. BBIXOAHBIE THU JIydllle TOCBATUTH AKTUBHOMY OTHBIXY, 3aHSATHUSIM
CIIOPTOM, TPOTYJIKAaMH Ha CBEXEM BO3AyXe W T.O. Jlake MepekitodeHrne C OIHOTO BHjA
YMCTBEHHON pabOThI Ha IPYTrOM MOXKET CIYKHUTh aKTUBHBIM OT/ABIXOM.

CTyneHT [OKEH IOMHHTB, YTO B TPOIECCe OOYYEHHUS BaXHEUIIYIO POJb HIPaeT
caMmocTosiTeNbHast pabota ¢ kHuroil. Hayuuthecst paboTarh ¢ KHMrod — BakKHEHIIas 3ajada
crynenta. be3 aToro HaBbIKa Oy[eT Ype3BBIUANHO TPYIHO M3ydaTh NMPOTPAMMHBINH MaTepuant, u
MHOT'O BpeMEHH Oy/IeT MOTpaueHO HepaloHaIbHO. PaboTa ¢ KHUTOM CKIIaIbIBaeTCs U3 YMEHUS
noso0paTh HEOOXO/IMMbIE KHHMIHM, pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATh, BHIOPATh TJIaBHOE,
YCBOWUTDH U IPUMEHUTH Ha MPAKTHUKE.
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7. ®OH/I OLIEHOYHBIX CPEICTB
7.1.MeToabl KOHTPOJISI M OLIEHMBAHUSA Pe3yJIbTATOB 00yYeHUsI

Jlo natel mpoBeAECHUS MPOMEKYTOYHOW AaTTECTAllMM CTYACHT JIOJDKEH BBINOJIHUTH BCE
paboThl, MPEIyCMOTPEHHbIE HACTOsIIEeH padouell mnporpammoil aucuuiuiuHbl. llepedens
00s13aTeIbHBIX PadoT U (hopMa OTYCTHOCTH MPECTABICHBI B TAOIHIIE.

[TepeueHn 00s3aTeTBHBIX PA0OT, BHIMOIHIEMBIX B TCUCHHE CEMECTPA.

Bun pabotsl @opMa OTYETHOCTHU U TEKYIIETO KOHTPOJIS

Pedepar [IpenacraBute oauH pedepar 1O BHIOPAaHHOHW TeMe C
OLIEHKOHM TpernojaBareist «3a4T€HO», €CIIM MPEICTAaBICH OIUH
pedepat B hopme npe3eHTaluu 1 Ha OyMa)KHOM HOCHUTEJIE.

TectupoBanue OneHka TMpernoAaBaTeNsi «3auTeHO», €CIU  pe3yJbTar
TECTHPOBaHUs Mo 1mKkae (npunoxenue b) cocrasiuser 6onee 41 %.

7.2.1llkana U KPUTEPUH OLeHUBAHUS Pe3yIbTATOB 00y4eHH

7.2.1. lllkana ouennBanus pedepara

[IIxana orteHnBanus

Onucanue

OTIIMYHO

BeimonHeHsl Bce TpeOOBaHUS K HANMCAHUIO M 3alIuTe pedepara:
o0o3HaueHa mpobiemMa M 00OCHOBaHa €€ aKTyalbHOCTb, CJEJaH
KpaTKU{ aHalU3 pa3iMYHBIX TOYEK 3PEHHsI HAa paccMaTpUBAEMYIO
npobieMy M JIOTUMHO  M3JI0)KEHAa  COOCTBEHHas  IMO3UIMS,
c(hOopMyJIMPOBaHbI BBIBOJIbI, TEMA PACKPBITA MOJIHOCTHIO, BBIJIEPIKaH
00BEM, cOOIOEHBI TPEOOBAaHUS K BHEIIHEMY O(GOPMIICHHIO, JaHBI
IIPABUJIbHBIE OTBETHI HA IONOJHUTENIbHBIE BOITPOCHI.

Xopowo

OcHoBHBIE TpeOoBaHUs K pedepaTy M ero 3alluTe BBINOJIHEHBI, HO
IIPHU 3TOM JONYIIEHbI HeA0UYETHI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH
B U3JI0KEHNU MaTepuana; OTCYTCTBYET Joruyeckas
MOCJIEZI0BATENbHOCTD B CYXKICHUSX; HE BblIEpKaH 00bEM pedepaTa;
UMEIOTCS yIyleHus: B 0(OpMIICHUN; HAa JONOJHUTEIbHBIE BOIPOCHI
IIPU 3aILUTE IaHbl HETIOJIHbIE OTBETHI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

HmeroTcs  CylIeCTBEHHblE  OTCTYIUIEHHS OT TpeOoBaHUH K
pedepupoBanuio. B yacTHOCTH, TeMa OCBEIIEHA JIMIIb YaCTUYHO;
JIOMYIIeHbI (haKTHUeCKue OUIMOKU B COJIepKaHUU pedepara Win mpu
OTBET€ Ha JIOMOJHUTEIbHBIE BONPOCHI; BO BpeMs 3alIUTHI
OTCYTCTBYET BBIBO/I.

HeynosnersopurensHo

Tema pedepara He packpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMOHUMAaHHUE MPOOJIEMBI.

7.2.2. lllkaj1a ONeHUBAHUS TECTUPOBAHHUSA

PesyanaT TECTUPOBAHUA OLUCHHUBACTCA 1O HpOHeHTHOﬁ HIKaJIC OLICHKH.

Oruenka KonuyecTBO npaBUIIbHBIX OTBETOB
OTJINYHO ot 81% mo 100%
XOpOUIO ot 61% 1o 80%
YAOBJIETBOPUTEIBLHO ot 41% mo 60%
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HEY/I0BJIETBOPUTEIBHO 40% n MeHee IpaBUIIBbHBIX OTBETOB

7.3. OuleHO4YHbIE CpeAcTBA

7.3.1. Texkymmii KOHTPOJIb

7.3.1.1. Pedepar

Tembl pedepaToB no gucuunInHe «KOUNKO-XUMUYECKHE METOIbI AHAJU32»
XapakTepucTUKa MoKasareyiei kauecTBa arMocephl;

XapakTepucTuKa rmokasaresiei kauecTBa rugpocdepsl;

XapakTepucTUKa MOKazaTeiel KauecTBa MOYBHI;

[Ipumenenne xpomarorpaUyeckux METOJOB aHajlu3a JUIsl OLEHKU 3arpsa3HEHMS

aTMocepHOro Bo3ayxa

HpI/IMeHCHI/IC XpOMaTOFpa(I)I/I‘ICCKI/IX MCTOJ0B aHaJIM3ad aHaJIn3a AJId OLCHKH 3arpA3HCHUA

BOJIHOM CpENbI;

[TprMeHeHre TOTEHIIMOMETPHUH JIJISl aHAIIN3a 00BEKTOB OKPYKAOIIIEH CPEIbI;
[IpumMeHeHre ONTHYECKUX METOOB aHAIM3a JJIsl aHAJIM3a 00BEKTOB OKPYKAIOIIEH CPEIbI;
[Ipumenenue sKkcrpecc-MeTOA0B JIJIsl OTPEICTICHUS TTOKa3aTeliel KauecTBa ruipochepsr;
[TpruMeHeHne SKCIpecc-METOIOB /IS ONPEICTICHUS ToKa3aTeliel KadecTBa aTMOC(ephI;
["a30aHanu3aTOphl, MX TUIIBI M HA3HAYEHUE B DKOJIOTHYECKOM MOHUTOPHUHTE;

MeTtoapl 0TOOpa, KOHCEPBAIIMH M MIOJATOTOBKH IIPOO TOYBHI;

MeTtopl 0TOOpa ¥ KOHCEpBAIMHU TIPOO BOJIBL;

Metos1 0TOOpa U KOHCEpBallMK IPOO BO3yXa.

7.3.1.2. Ilpumep TECTOBBIX 3a1aHHUI:

1. IToaroroBka HpO6BI BO3yXa COCTOHUT U3 CIICAYHOUIUX OHepaHHﬁl

a) oTOopa MpoOkI 3arpsI3BHEHHOTO BO3/1yXa, TPAHCIIOPTHPOBKH MPOOKI B 1Ta00PATOPHIO, Xpa-

HEHUS MPOOBI, MOATOTOBKH MPOOBI K aHAIU3Y (U3BJIEUEHUS IPUMECEN U3 JIOBYIIKH, ITOBTOPHOTO

KOHILEHTPUPOBAHNUS, AEpUBATU3ALINU U JI.);

0) MOATOTOBKH MPOOHI K aHAINU3Y (M3BJICYCHUS IPUMECEN U3 JIOBYIIIKH, TOBTOPHOTO KOH-

LEHTPUPOBaHMUSI, IEpPUBATU3ALINU U JP.);

B) 0TOOpa MpOObI 3arps3HEHHOTO BO3J]lyXa, TPAHCHOPTUPOBKH NMPOOBI B JIaOOPATOPHIO,

XpaHEeHHs TPOOBbI.

2. YcioBHO BOJBI, IMMOJICIKAIIIUC aHATIU3Y, MOKHO PA3CJINTh Ha CICAYIONINUC TUIIBI:

a) OJ3eMHbIE, TOBEPXHOCTHBIE, CTOUYHBIE
0) crouHble (peuHble, 03epHbIe, 00JIOTHBIE, MOPCKHE);
B) OBITOBBIE, aTMOC(EpHBIE, TPOMBIIIIICHHBIE.

Jaiite onpezenenue MeToa XpoMarorpapuu
a) XpoMaTorpadusi — 3T0 METOJ pa3eNeHHs U aHaJI13a CMeceH BEIIECTB, a TaKXKe U3y-
YeHUs] (PU3MKO-XUMHUYECKHX CBOWMCTB BemiecTB. OCHOBAH Ha paclpe/elieHUH BEIIECTB
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MEXIy AByMs (dazamMu — HEMOABMXKHOU (TBEpHas ¢aza WM KUIKOCTh, CBA3aHHAs Ha
WHEPTHOM HOCHTEJIC) U TIOJIBIKHOM (Ta30Bast Wi JkuJIKas ¢asza, dJII0CHT);

0) XpomaTtorpadus — 3TO METO]] U3BJICUECHHUS BELIECTBA U3 PACTBOPA UIIH CYXOH CMECH ¢
MOMOIIIBI0 PACTBOPUTENS (IKCTpareHTa), MPaKTUIECKH HE CMELIMBAIOIIETOCS C UCXO/-
HOM CMECBIO;

B) XpomaTorpadusi — 3T0 METOJ| ONPEACICHUS PA3TUYHBIX (PU3UKO-XUMUYECKUX BEIH-
YHMH, OCHOBAHHBINA Ha U3MEpeHUH MeKTpoaBKynmx cuil (D/1C) oOpaTuMbIX raapBaHu-
YECKUX 3JIEMEHTOB.

4. JlaiiTe onpeeneHue ra3oBoi xpomMarorpagpuu
a) 'azoBas xpomarorpadus — BUJ xpomarorpaduu, B KOTOPOM MOABHKHOM (pa30i sABIIs-
eTcs ra3 Wid map;
0) 'azoBas xpomarorpadust — BuJ Xxpomarorpaduu, B KOTOPOM aHAIU3UPYEMBIM BeIle-
CTBOM SIBJIICTCS Ta3 WIX Tap,
B) ['a3oBas xpomarorpadus — Bua xpomarorpaduu, B KOTOPOM aHATH3UpyemMast mpoda
MIEPEBOJIUTCS B ra3000pa3HOE COCTOSIHUE.

5. HaﬁTe OMpCACIICHUEC METOAY KYJIOHOMCTPpHUU

a) Kyinonomerpust — 3T0 MeTo/ aHalu3a, OCHOBAHHBIH Ha MU3MEPEHUHU HJIEKTPUUYECKOTIO
3apsijia, KOTOPBIM IPOXOAMUT Yepe3 AJIEKTPOJIU3EP NMPHU SIEKTPOXUMHUECKUX OKHUCIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX Ha paboueM 3JIEKTPOJIE;

0) KynonomeTpus — 3T0 METOJ1 OIIpeIeeHUs pa3InYHBIX (PU3UKO-XUMUUYECKUX BEINYHH,
OCHOBaHHBIM Ha M3MepeHuu 3eKkTpoaBmxkynmx cui (3/1C) oOpaTuMbIX rajgpBaHuye-
CKHX DJIEMEHTOB;

B) KynoHomerpus — 3T0 MeTos U3BJIE€UEHHS BEIIECTBA M3 PACTBOpA MIIM CYXOM cMecH ¢
MIOMOIIIBIO PAacTBOPUTENS (3KCTpareHTa), MPakTUYEeCKU HE CMELIMBAIOIIEroCs C UCXO/-
HOM CMECBIO.

6. JlaiiTe onpeneneHne METOAY IMTOTEHIMOMETPHUH

a) [ToTeHIIMOMETpHS — 3TO METOJ OIPENEICHUS Pa3INYHBIX (PU3UKO-XUMHUECKUX BEIH-
Y1H, OCHOBAHHBII HAa U3MepeHUH 3eKTpoaBKyuX cui (3/1C) oOpaTuMbIx raibBaHu-
YEeCKUX 3JIEMEHTOB;

6) [ToTeHIMOMETPUS — ITO METO/] aHAJIN3a, OCHOBAHHBIN HAa U3MEPEHHUU HIIEKTPUUECKOTO
3apsfa, KOTOPBIM IPOXOAMT Yepe3 AIIEKTPOJIU3EP INPHU IIEKTPOXMUMHUECKUX OKUCIH-
TEJIbHO-BOCCTAHOBHTEIBHBIX PEAKLUAX HA paboueM dJIEKTPOJIE;

B) [ToTeHIMOMETpUSA — ATO METOI U3BJIEUEHHS BELIECTBA U3 PACTBOPA UJIU CYXOM cMecu
C TIOMOIIIBIO PACTBOPUTEIS (IKCTpareHTa), MPakTUYeCKH He CMELINBAIOLIETOCs C UCXO/I-
HOM CMECBIO.

7. JlaiiTe onpeneneHne METOLY KOHIYKTOMETPUH
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a) Kongykromerpust — 370 METO/, OCHOBAaHHBIM Ha M3MEPEHUU 3JIEKTPOIIPOBOJHOCTU
pacTBOpPOB, OOYCIIOBICHYIO IBHYKEHUEM HOHOB IO/ JEHCTBUEM JICKTPHUECKOTO TOJIS;
0) KonaykromeTpus — 3T0 METO]T aHAJIN3a, OCHOBAHHBIM HA H3MEPEHUH IIIEKTPHUIECKOTO
3apsiga, KOTOPBIA MPOXOIUT YEpe3 BJIEKTPOJIU3ZEP MPU BJIECKTPOXUMHUYECKHUX OKHUCIIU-
TEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX HA pabodeM IJICKTPOJIC;

B) KoHaykTOMeTpus — 3TO METO/1 M3BJICUEHHUS BEIIECTBA U3 PACTBOPA UITH CYXOH CMECH
C TIOMOIIBIO PaCTBOPUTENS (IKCTPAreHTa), MPAKTUUECKHA HE CMEIIUBAIOIIETOCS C UCXO/I-
HOM CMECBIO.

8. [aiite onpenenenue MeToly aroMHO-abcopOuroHHOM ciekTpockonuu (AAC)
a) AAC — 3TO BBICOKOUYBCTBUTEIIbHbIN aHATMTUYECKUI METO/1, OCHOBAaHHbBIN Ha MOIJI0-
IIICHUU aTOMaMHU B OCHOBHOM COCTOSTHUM U3JIy4€HUs, UCITYCKaeMOI0 IIEPBUYHBIM UCTOY-
HUKOM, MPUYEM MHTEHCHBHOCTH IOIVIOIIEHHS 3aBUCUT OT KOHLIEHTPALUH ONpejese-
MOTO 3JIEMEHTA,;
6) AAC — 3T0 BBICOKOUYBCTBUTENbHBIN aHATUTUYECKUNA METOJl, OCHOBAaHHBIN HAa OCHO-
BaHHBIH Ha TMOJYYEHUH M NETEKTUPOBAHWU JMHEHYATOrO CHEKTpPa, UCITyCKAeMOTo IpHU
M3TYaTeIbHON J1€3aKTUBALlMM BO30Y)KJIEHHBIX YpOBHEH (TIEepexo]] 3JIEKTPOHOB MEXIY
BEPXHUMHU BO30YKJIEHHBIMU YPOBHIMH U 00Jie€ HU3KUMU OCHOBHBIMH). ;
B) AAC —3TO BBICOKOUYBCTBUTEJIbHbBIN aHATUTUYECKUI METO/1, OCHOBAHHBII Ha MIEPEBOJL
aHAJIM3UPyeMoil MpoOkl B ra3000pa3HOe COCTOSIHUE, MOCIIEAYIONIeH abcopOLKN aKTUBU-
POBAHHOM YTIJIE U CIIEKTPOCKONMUYECKOM aHAJIN3€ MOTYYEHHOI0 MaTepuana.

7.3.2. [IpoMe:xkyTOUHAS] ATTECTAIUA
Bonpocsl k 3auery:

1. IlonaTHE METOAa XMMHYECKOTO aHaimu3a. Buasl xummueckoro ananmza. OcoOEHHOCTH
(GU3UKO-XMMHYECKUX METO/I0B aHaJIM3a.

2. BemecTBOo cpaBHEHHs. XHMHYECKHE PEAKTHBBI M CTaHAApPTHBIE 00paslbl COCTaBa
BemecTBa. CraHnapTHble O00paslbl COCTaBa BEIIECTBA IOYBBL, aTMOC(EPHOTO BO3IyXa,
PUPOHOM BOJBI.

3. AnanmuTrueckuil curHan. Meroanka xuMudeckoro ananmsa. CojepikaHie KOMIOHEHTA B
npo0e BellecTBa 00HEKTa aHATTU3A.

4. Knaccuukanuu METOIOB XHMHUYECKOTO aHAJIM3a IO CIOCO0Yy CpaBHEHUS C ATaJIOHOM
OTIpeNIeNIIeMOro KOMIIOHEHTA.

6. MeTo/pI TpaBUMETPHH (3aKOH COXPAHEHUS MACCHI DJIEMEHTA).

7. MeTo1bl TATPUMETPHH (3aKOH SKBUBAJICHTOB).

8. I'pamynpoBOUHBIE PaCTBOPHI BEIIECTBA CPABHEHHUS.

9. EnquHuIIbI KOJIMYEeCTBA BEIIECTBA U CIIOCOOBI BEIPAKEHUS! KOHLIEHTPALHHA.

10. Mertposnoruyeckiue XapaKTEPUCTHKH CPEICTB M3MEPEHHH M METOIUK XMMUYECKOTIO
aHam3a.
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11. TlorpemHocTn XxuMuueckoro ananusa. Cucremarudeckue morpemnoctd. CioydaiiHbie
norpemHocty. [Ipenen obHapyxeHusl.

12. Ot60p npo6s1. Cpenusisa npoda. ['eHepanbHas, 1abopaTopHas, aHaTU3upyeMas mpooa.

13. Ot6op mpoOsr razoB. OTOOpP TPOOBI KUAKOCTeH. OTOOP MPOOBI TBEPIBIX BEIIECCTB.
NOTEPHU U 3arpsi3sHeHus npu npobdoordope. Konceparus mpoOs.

14. Xpanenune mnpoOwl. IloaroroBka mnpoObl K aHanu3y. BeicymmBaHue 00pa3LoB.
Paznoxenne o6pasios. [lepeBenenne mpoOsl B pactBop. PactBopenue. Crnasnenue. CriekaHue.

15. A6copbOumonnas ciekrpockonusi. OCHOBHOM 3aKOH CBETOIOTJIOIICHHUS.

16. Cnextpsl nornouienus. [IpoucxoxiaeHue CcHeKTpoB MOIUIONIeHUs. BpaimarenbHbie
cnekTpbl. KonebarenbHble CIEKTPHI.

17. OcHoBHBIE Y3JIBI TIPUOOPOB AOCOPOITMOHHOW CHEKTPOCKOMUH. DOTOKOIOPUMETPHSI.
KauecTBennsiil ananus. KonnuecTBEHHbIN aHAIHU3.

18. AToMHO-a0cOpOIMOHHBIN CIIEKTPaIbHBIN aHaM3. TeopeTnueckne OCHOBBI METO/IA.

19. Cxema aTromMHO-a0COpOIMOHHOTO CcrieKTpodoToMeTpa. KomrmdecTBeHHBIC ONpe/IeICHHUS.
IIpakTHueckoe MpUMEHEHNE.

20. JlromuHectieHTHBIN aHan3. CIIEKTPhI TIOMUHECIICHITHH.

21. UK- u KP-cniektpockonusi. Konebanus monekyi. XapakTepucTUUYecKasi 4acToTa.

22. Cnextpsl UK 1 KOMOMHAIIMOHHOTO pacCesHuUS.

23. IIpubops! u metoauka perucrpanuu UK-cnextpos u cnexktpos KP.

24. DnexkTpoxuMHUUecKas siueiika. DIeKTPOAHbIN NOTEHIIUAI, FJIEKTPO/I.

25. Knaccudukanus 371eKTpOXUMHUIECKAX METOJIOB.

26. PaBHOBECHBIE 3JIEKTPOXUMHUUECKHE CUCTEMBI.

27. Ilorenumometpusi. IHIUKAaTOpHBIE 31IEKTPOABI U 3JIEKTPOIbl CPABHEHHUS.

28. XapaKkTepUCTUKH 3JIEKTPOJIOB.

29. [loTeHIIMOMETpUYECKOE TUTPOBAHHUE.

30. ITorenuomerpsl. [lpumeHeHne NoTeHIMOMETPHUH.

31. luBepcruoHHAas BOIBTAMIIEPOMETPHSL.

32. O6mas Teopust xpoMmaTorpaduu. Buast nzorepm.

33. Teopust TeopeTHyecKX Tapelnok. Knaernueckas Teopust Xxpomarorpaduu.

34. Knaccudukarus xpoMaTorpa@uieckux METOJOB IO arperaTHOMY COCTOSIHHIO (a3,
crioco0y mpoBeneHus aHanu3a ((PpoHTanbHasi, BBITCCHUTENbHAS, OJIIIOPHTHAS), 10 THITY
HEeNoJIBUKHOU (pa3bl (KOIOHOUYHAs!, OyMaXKHasi, TOHKOCJIOHHAs).

35. Kononounas xpomarorpadus. [lapameTpsl yaepKuBaHus.

36. 'azoBas xpomarorpagusi.

37. KunaxoctHast xpomarorpadusi.

38. IlnocTrkocTHAs XpomaTorpadus.

39. AHanM3 KOHKPETHBIX OOBEKTOB. 3a/Ja4yM M IJAHWPOBaHUE aHaiu3a. [ eonormyeckue
OOBEKTHI.

40. AHanmu3 KOHKPETHBIX 00beKTOB. OOBEKTHI OKpyXarotei cpensl. Bo3myx. [Ipupoaasie n
CTOYHBIEC BOJIBI. AHAIIN3 TIOYB.

41. Ananu3 KOHKpETHBIX 00beKTOB. Opranndyeckue U OMOJOTHYeCKHe OObEKTHI.



