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1. Hesnn 1 3agaun yueOHOM JUCHUIUIUHBI

Lesiblo AUCLUTUIMHBL SIBJISIETCST OBJIa/IeHHe OCHOBAaMH aHA/IMTHUECKHUX METOZIOB UCC/IeIOBaHMUS
COCTOSTHUSI OKPY>Karoll[el cpefibl ¥ MX TIPAKTUUeCKOT0 UCTIOTb30BaHUS.

B 3ajaun jaHHOTO Kypca BXOJUT:

- JlaTh 3HaHUS 10 TeOPUH U TPAKTUKe XWUMUUYECKOTO aHa/iu3a COCTOSTHUSI OKDPYyKaroIllei
cpepibr;

- 03HAKOMMUTH C Pa3TMUHBLIMM MEeTOZAMU aHa/IM3a ¥ UX MPaKTHUeCKUM MPUMeHeHUeM MpHr
WCCJIeIOBAaHUM COCTOSTHUSI OKPY KaroIllel Cpejibl;

- BbIpaboTaTh XWMHUUYECKOe MbIIIJIeHWe, aHAJUTUUYeCKUM TIOAX0J K WCCIel0BaHUI0
COCTOSTHUSI OKPY KaroIIlel cpe/ibl Ha OCHOBE TeOPUH U MPAKTUKH XMMUUYECKOT0 aHa/Th3a;

- HayuWTh TeXHUKE TIPOBeJeHUs] XUMHUUEeCKOr0 aHa/I3a COCTOSTHUSI OKPY KatoIle cpe/ibl;

- TIPDUBUTH HABBIKA SKCTIEPUMEHTA/IbHOM pabOoThI, 3aKpenuTh W YIAyOUTb Ha TIPAKTHKE
T0/TyUYeHHbIe TeOpeTHUeCKe 3HaHUS;

- €rocoOCTBOBATh Pa3BUTHIO OTBITA CAMOCTOSITEIbHOW HAYYHO-UCC/IeZI0BAaTeIbCKOU PaboThI,
HaBBLIKOB Hab/roieHyst, 060011jeHHsT 1 00pabOTKM 3KCIIePUMEHTA/IbHBIX JAHHBIX;

— HAay4WTb I10JIb30BaHUIO CIleLMa/bHONM XUMHAYEeCKOU JIMTepaTypOu.

2. TpeboBaHus K pe3y/1bTaTaM 0CBOEHHS JUCIIUTIIHHBI

[lpoulecc uW3yuyeHWs [UCLIMIVIMHBI HarpaBjieH Ha (OpPMHpOBaHHEe MPOgeCcCUOHATbHbIX
KOMIIeTeHI[1H:
- criocobeH TpUMeHsITh 0a30Bble METO/bI KOJTOTUYeCKUX HUCC/IeI0BAHUMN /ISl pPelleHust
3a71au nipoeccuoHanbHOM AestesibHOCTH (OIMTK-3);
- criocobeH TPOeKTHPOBaTh, TMPEZCTaB/IsATh, 3aIUIIATh M PACIPOCTPAHSATH Pe3y/IbTaThl
CBOel NMpoecCcroHaNIbHOM U HayUHO-UCC/Ie/loBaTenbckou AestenbHocTd (OITK-6).
[Tnanvpyemble pe3y/ibTaThl O0yueHWs TPU W3YYeHHUM [JUCLWIUIMHBI, COOTHECEHHbIe C
TJIaHUPYEeMbIMU pe3y/ibTaTaMu OCBOeHUs1 00pa30BaTe/IbHOM MPOrpaMMBbl, Ipe/iCTaB/ieHbl B TaO/uLe.

Tabsuija — [TaHupyeMble pe3ybTaThl 00yUeHus 10 AUCLIUIIHHE, COOTHECEHHBIe C YCTaHOB/I€HHBIMU
B IporpaMMe OakajiaBpyaTa MHAWKATOPaMH JOCTH)KEHHsT KOMITETeHIIUH

Koj u HaMeHOBaHMe .
Kop IInanupyemblii pe3yibTaT Kop
KOMIIeTeH Haumenosanue MHHKATOpa 00yueHust moKa3areJis
KOMIIeTeHI[UH JOCTIDKeHHUS
110717 MO JUCLMIL/IHHE OCBOEHHS
OIIK-3 Criocobex Na-1onk-3 3HaTb:
MPUMEHSTh IIpyMeHsieT 6a30BbIe - CYLJHOCTb, npuHiunsl, | 3(0IIK-3)1
6a30Bble METO/[bI METOZbI OCHOBHEbIE TeopeThyecKue
9KO0JIOTHUeCKUX 9KO0JIOTUUeCKUX TpeJiCTaB/ieHuss W TpPaKTUUecKoe
WCCIeOBaHUM WCCIeJOBaHUM Jist TpUMeHeHWe T'PaBUMETPUUECKOro
JIIST pellieHust peleHus 3a7au U TUTPUMETPUUECKOTO MEeTO/[OB
3ajau ripodecCOHANMbHON aHanv3a /g OLeHKW COCTOSIHUS
nipodeccroHanbH JlesITe/IbHOCTH 00BEKTOB OKpY’KaloLllel cpe/ibl;
OMl JieaTelbHOCTH - obugyto xapaktepuctuky u | 3(OIIK-3)2
K/1accuuKaryio (usuko-
XUMHAYeCKUX MeTO/IOB aHa/ln3a;
- TeopeTHYecKue ocHoBbl | 3(OIIK-3)3
CTIEKTPOCKOTTMUECKUX u
OTITUYECKUX,
JIeKTPOXVMUYECKHX,
XpoMarorpaduueckux — MeTO/IOB,
WX KacCU(UKALUIO, CYIIHOCTb,
TIpaKTU4YecKoe TpUMeHeHue [iJIs
OLEHKU  COCTOSIHUSI  OOBEKTOB
OKDY’KaroIliel cpejibl.
Ymetsb:




Kop u HanMeHOBaHHe .

Kop IlnanupyemMblii pe3y/ibTaT Kop,
HaumeHnoBanue MHAUKaTopa

KOMIIeTeH o0yueHust noKa3sares

KOMIIeTEeHIIH AOCTHOKeHUA
o mo AUCHHMIIVINHE 0ocBOeHudA

- WCITONb30BaTh xumudeckue, | Y(OIIK-3)1
CTIEKTPOCKOTIUECKHe u
OTTHYeCKHe, 3JIeKTPOXUMHUEeCKHUe
¥ xpoMmarorpaduueckie MeTO/bl
IS KaueCTBEHHOM u
KOIMYeCTBEHHON XapaKTepHUCTUKU
COCTOSIHUSI OKPY’Kalollel cpeJpl.
Biaagersn:
- HaBBIKAMH mpoBezenusi | B(OIIK-3)1
XUMHUYECKUX u (u3uKo-
XUMHUECKUX MeTOJ0OB aHajau3a
COCTOSIHUSI OKPY>KaroLlel Cpefibl.
3HaThb:
- METObI obpabotku, | 3(OIIK-6)1
06006111eHMS, aHanM3a "
CriocobeH NA-1onx-s Mpe/CTaB/eHUs pe3yJ/bTaToB
MPOEKTUPOBATH, ITpoekTupyer, npodeccOHaNbHONH ¥ Hay4HO-
TIpe/ICTaBJISTh, TIpeZiCTaBJIsIeT, WCCTIe/J0BaTeTbCKOU
OIIK-6 3alUILIAaTh U 3aluInaeT u JeITeIbHOCTH
PacnpoCTpaHsTh pacnpocTpaHsieT Ymetb:
pe3y/bTaThl pe3yJbTaThl CBOei - COCTaB/ISATh OTUEThI mo | Y(OIIK-6)1
CBOeM npodeccOHaNBHOW U | pe3y/ibTataM  IpodecCHOHaIbHOM
ripodeccroHanbH Hay4HO- u HayYHO-MCC/Ie/[0BaTeNbCKOM
Ol ¥ HayuHO- WCCIIe/|OBaTeNIbCKON | [1eaTeIbHOCTH
WCCIIe/|0BaTeIbCK JIeSTeIbHOCTH Biagers:
0i1 1esATeTIbHOCTH — HaBblKamMu  TulaHupoBanus, | B(OIIK-6)1
TipeJCTaB/eHus], 3aIUTHI u
pacripocTpaHeHusi  pe3yJIbTaToB
npodeccioHalbHON U Hay4HO-
HCCe10BaTe/IbCKON
JIesITeJIbHOCTH

3 MecTo JUCIMII/IMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

YuebHast aucLUNIMHA «AHaIUTUUeCKHe MeTOo/bl MCC/IefloBaHHSl COCTOSIHUSI OKpY’Karolljei
Cpezibl» SIBISIeTCs JUCLMIUTMHOM 00s13aTe/IbHOM YacTy B CTPYKTYpe 00pa3oBaTe/ibHOM MPOTrpaMMBbl.

4. CopeprxaHue JMCLUII/IMHBI
4.1 TemamuuecKuii n1aH OuCyunauHbl
OuHas copm aobyueHus
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Pazpgen 1. OOmasa xapakrepucTuka | 28 | 14 | 5 - 9 14 Tecr
dHA/IUTUYECKUX MeETo/a0B
Hccoiea0BaHuA COCTOAHUA
OKpyKamomieil cpejpl. XuUMHYeCKHe
MeTOoAbl HCC/IeJ0BAHHUA COCTOAHUA




OKpY>Kalole cpejbl

Tema 1: Knaccudukarys u Onpoc,
XapaKTepUCTHUKA aHaTUTHUECKUX BBITIO/IHEH
ueu
METOJIOB ~ UCC/e0BaHUSl  COCTOSIHUS
N 3aImra
OKpYy>Karollien Cpe/ibl naboparop
HOU
9 2 1 - 1 7 paboThl
Tema 2: Xumuyeckhe  MeTO/bl Onpoc,
UCCIIe/IOBaHUS COCTOSTHUSI BBITIO/THEH
o ueu
OKpY>Karolllel CcpeJibl S—
yaboparop
HOU
19 12 4 - 8 7 paboThI
Pazgen 2. ®u3HKO-XHMHUECKHE
MeTOo/bl HCC/IeJOBAaHUSI COCTOSHHUSA Tect
OKpY’Kamollel cpeapl 44 | 20 | 12 - 8 24
Tema 3: CrieKTpoCcKonMueckue U Onmpoc,
OITUYECKHE MeTObl aHa/13a BBIITO/THEH
nueu
3alyTa
naboparop
HOU
16 8 4 - 4 8 paboThI
Tema 4: DneKTpoXxuMHUUeCKre MeTO/bl Onmpoc,
aHa/M3a BBITIO/THEH
nueu
3alyTa
saboparop
HOU
16 8 4 - 4 8 paboThI
Tema 5: XpomaTorpaduueckve MeTObl | 12 4 4 - - 8 Onpoc
3auer +
Bcero 72 34 17 - 17 38
3aouHas opma obyueHus
KonTakTtHast paboTa
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Pazgen 1. O0masa xapaKTepHCTHKA
AHATUTHYECKHX MeTO0/I0B
HCC/Ie/J0BaHMs COCTOSIHUSI Tecr
OKpy)Xawieid cpeabl. XUMHYECKHe
MeTo/ibl HCC/Ie/JOBaHUSI COCTOSTHUSA
OKpY)KaIiel cpeabl 34 4 2 - 2 30
Tema 1: Knaccudukarus u| 17 2 1 - 1 15 Ompoc,
XapaKTepuCTUKa aHAJTUTUYECKUX BBITO/THEH
neu
METO/IOB  UCC/IeIOBaHUSI  COCTOSIHUSI
3alura

OKpYKarolllel cpefibl

saboparop




HOM
paboThI
Tema 2: XuMuYecKue  MeTOJbI Onpoc,
WCCIeJOBAHHS COCTOSTHHSI BBIITO/THEH
%) nue u
OKpY>KarolLlel cpeibl samra
saboparop
HOMU
17 2 1 - 1 15 paboThI
Pazgen 2. ®u3uko-xuMudeckKue
MeTO0/bl HCC/IeJOBAHUA COCTOSIHUA Tecr
OKPY)KaKIlel cpeabl 34 4 2 - 2 30
Tema 3: Crnekrpockonuueckue | Ompoc,
ONTHUYECKHEe MeTO/bl aHaI13a BBINO/THEH
ue nu
3almTa
naboparop
HoOM
12 2 1 - 1 10 paboThl
Tema 4: DneKTpoXUMHUUYECKUe MeTO/bl Onmpoc,
aHa/IM3a BBITTIO/THEH
ue nu
3ammTa
naboparop
HOH
11 1 - - 1 10 paboThl
Tema 5: XpomaTorpaduueckre MeTofpl | 11 1 1 - - 10 Onpoc
3auet 4
Bcero | 72 8 4 - 4 60 4

4.2 CodeprcaHue oucyun/auHbl

Pa3pen 1. O0mjas XxapakTepUCTUKA aHA/ITMTHYECKUX METO/I0B MCC/Ie/IOBAaHUS COCTOSTHUS
OKpYy>Kamoiiei cpeabl. XUMHYeCKHe MeT0/[bl MCC/IeJ0BaHUsl COCTOSTHUS OKPY)KalolieH cpe/ibl

Tema 1. Knaccudukanusa ¥ xapakTepUCTHKA aHA/IMTUYECKHX METO/OB HMCC/Ie0BAHUA
COCTOSIHMSI OKPY)KaIoIleH cpefbl

Jlekyus

Xumuyeckue MetoAbl. Krnaccudukanmsi M XapakTepuCTHMKa XHMHUYECKHMX  MeTO/OB.
I'paBuMeTprueckuii MeTo[i. TuTpuMeTpuueckre Metozbl. OcoOeHHOCTM W 00/1aCTH TPUMEHEHUs
XMMHUUECKUX METO/J0B UCC/Ie/I0BaHUsI COCTOSTHUSI OKPY Karollel Ccpefibl.

dusnuecke  MeTo/bl  aHaim3a. DU3MKO-XUMUYECKWe  MeToAbl  aHanm3a.  OOrias
XapaKTepyucTUKa (PU3NKO-XUMHUYEeCKUX MeTO/0B aHanmu3a. OcoGeHHOCTH W 00/1acTH MpPUMeHeHUst
GU3MKO-XUMUUECKUX MeTOZIOB aHajau3a B UCC/IeJOBAaHUM COCTOSIHUSL —OKpY’Karollleil  cpefibl.
Knaccudukanusi ¢u3MKo-XUMUUECKMX MeTO/0B aHamu3a. OCHOBHbIE (DU3MKO-XMMUYECKHEe MEeTO/bI
aHanmu3a. CHeKTpOCKONMMYecKrWe U Jpyrve ONTUUeCKHWe MeTOAbl. JJIEKTPOXMMUYECKHe MEeTO/bI.
Xpomarorpaguueckre MeTo/bl. OCHOBHbIE TIPUEMBI, UCIIOJIb3yeMble B (PM3UKO-XUMUUECKUX MeTOZax
aHasnvsa.

OcHOBHble ~ NOHAMUSI ~ MeMbl:  XUMUUeCKhe  MeTO/bl, TIpaBUMETPUUECKUd  MeTO[,
TUTPUMETPUUECKHe MeTO/Ibl, (pu3nueckre MeTO/bl aHa/mu3a, (HU3UKO-XUMHUUeCKWe MEeTO/bl aHasu3a,
ONTHUYeCKue METO/Ibl, CMEeKTPOCKOIMYeCKHe MeTO/ibl, 3/IeKTPOXUMUYECKHE MeTO/IbI,
XpoMaTorpaduueckrie MeTo/IbI.

Bonpocbl 015 camokoHmpoas:

1. Kakue meTozibl Ha3bIBatOTCA XUMUYECKUMU?

2 [aiiTe xapakTepuCTUKy XMMUYeCKMM MeTO/laM aHasu3a.

3. KakoBbI J0CTOMHCTBA M HeJOCTaTKM XUMHUUYECKMUX MeTOZ0B aHa/v3a?

4 HazoBure o06sacT TIpUMEHEeHHSI XUMHUECKHMX MeTO/I0OB HCC/IeZJOBaHUSI COCTOSIHUS



OKpY’KaroIllel CpeJibl.

5. Ha uem ocHOBaHbI (pu3nvecKre MeTO/bl aHaiu3a?

6. YTo /1e>KUT B OCHOBE (PU3UKO-XUMHUYECKUX METO/|0B aHair3a?

7. Kakue (u3nko-xuMruyeckve MeTO/bl aHaaM3a WMEHT HauboJiblliee TMpaKTUYecKoe
3HaueHHe B UCC/IeIOBaHUSAX COCTOSIHUS OKPY Karollel cpesib?

8. KakoBbl JOCTOMHCTBA ¥ HEIOCTAaTKU (PU3UKO-XMMHUYECKMX METO/I0B aHa/ir3a?

9. HaszoBute o6sacti mpuMeHeHusi (DU3MKO-XMMHUECKMX METOZOB aHaiu3a B
VICCJIe/IOBAaHUU COCTOSIHUSI OKpY Karolllel Cpefibl.

10. Kakuie oCHOBHBbIe MpUeMbl MCHO/b3YIOTCS B PU3UKO-XMMHUYECKUX MeTo/lax aHain3a?

JlabopamopHas paboma. IIpaBu/ia paboThl 1 000pyAOBaHHEe XUMUUYECKOH J1adopaTopuun
Jlumepamypa: [1], [2], [5]

Tema 2. XuMHuecK#e MeTO/bI UCC/Ie/[OBaHNsI COCTOSIHUSI OKPY KaIollel cpebl

Jlexkyus

I'paBumeTpuuecknii MeTos. CyLIHOCTb FPaBUMeTPUUECKOI0 MeTO/la aHau3a, ero JOCTOMHCTBA
Yl IpPYUMEeHeHYe B aHa/li3e COCTOSIHUSL OKpY»Katolieil cpesibl. [IpsiMble 1 KocBeHHbIe MeTO/ibl. OCHOBHBIE
3Tarbl TPaBUMeTPUYECKOro orpeZiesieHrs. TpeOoBaHMS K OCa’K[aeMoi U BeCOBOW ¢opmam. Y C/I0BHUS
TIOJTyYeHUsl KPUCTA/UTMYeCKUX W aMOpPQHBIX 0cafKoB. [IpUuMHbI 3arpsi3HeHUs] ocafika. AjcopOrusi.
Okk/ro3usi. VI3omop¢usM. BelunciieHust B rpaBUMeTprUYecKoM aHanuse. ['paBuMeTpuueckuii (Gakrop.
[IpuMeHeHHe rpaBUMeTPUUECKOr0 aHa/lv3a B MCC/IeJOBaHUU COCTOSIHUSI OKPY»KatoIlleld CpeJibl.

Jlekyus

Tutpumerpuueckuii aHamm3. OOmye cBefeHUss O TUTPUMETPUUYECKMX MeTofax. Wx
JIOCTOMHCTBA U TMpUMeHeHHe B aHa/lv3e COCTOSIHUS OKpy)Karolei cpefpbl. Knaccudukaiuss MeToz10B.
TpeboBaHus, rpebsiBiisieMble K PeakLysiM B TUTPUMETPUUYEeCKOM aHanu3e. PeakTHBEI, IpUMeHsieMble B
TUTPUMeTPUUeCKOM aHaimuse. [Ipuemsl TUTpoBaHMsA. TOUka 3KBUBAJEHTHOCTM WU KOHeuHas TOYKa
TUTPOBaHUsl. MeToibl OOHapy)KeHUsi KOHeuHOW TOUKW TUTPOBaHWs. I[lepBUUHBIE CTaHAAPTHI,
TpeboBaHus, TNpeabsBiaseMble K HUM. PukcaHanbl. Bropuunbie craHzapThl. CrocoObl TUTPOBAHUS.
BoruniciieHus pe3ynbTaToB Ornpefie/ieHui B TATPUMETPUYECKOM aHause.

OcCHO8Hble NOHAAMUSL mMeMmbl: TpaBUMeTpHsi, (opMa OCaK/eHHus, TpaBUMeTpUuecKass ¢opma,
ocaguTeNnb, KPUCTA/UTMUECKWW OCaJI0OK, CTapeHue 0cafika, aMOp(HbIA 0CajoK, KoaryJssius,
3arpsisHeHHWe  0cajKa, aAcopOLus, OKK/MO3us, u30Mopdr3M, TrpaBUMeTpUUecKuil  (akTop
(aHaMMTUUECKUd MHOXXWUTEe/b), TUTPUMETPUs,, TUTPOBAHWE, TUTP, TUTPaHT(TUTPOBAHHBIA pacTBOD),
TOUKA SKBUBA/IeHTHOCTH, KWUCJIOTHO-OCHOBHOM METOJ, PeJOKCUMETpUsl, MEeTOJ, OCaK[EeHWs, METO[,
KOMIIJIeKCOOOpa3oBaHusi, MeTOJ| TPSIMOrO0 TUTPOBAHHUS, MeTOJ, OOpaTHOTO TWUTPOBAHUS, METOZ
3amellleHHs], paCTBOP C MPUTOTOBJIEHHBIM TUTPOM (CTaHAAPTHBIM PACTBOP), CTaHZAPTHOE (MCXOHOE)
BEIeCTBO, pPAaCTBOP C YCTaHOBJEHHbIM TUTPOM (CTaHJAPTHU3UPOBaHHBIM PAacTBOP), METO[,
MTUIIeTUPOBAHMS, MeTO/, OT/le/IbHBIX HABECOK, TUTP IO ONpeJe/isieMOMY Bell|eCTBY.

Bonpocbl 015 camokoHmpoas:

Kakue ocHOBHBIE OIeparuy IPUMEeHSIFOT B TPaBUMETPUYECKOM aHam3se?
UTto Ha3biBatOT (hOpPMOI OCaXkKieHUsI U TpaBUMeTprUuecKoi (hopmoii?
Kakue TpeboBaHus IPABSBISIOT K (hOpMe 0CaKIEeHHUsT U TPaBUMEeTpHUecKoit hopme?
KakuMm Tpeb6oBaHUSIM [JO/KEH OTBeUaTh OCa/iUTesb?

HazoBute ycnoBus ocaxx/jeHus1 KpUCTa/UIMYECKUX 0CA/IKOB.
OxapakTepu3yiTe yCI0BUSI OCaXK/jeHHsI aMOP(HBIX 0CaZIKOB.
[TepeuniciiTe IPUUMHBI 3arpsI3HEHUS OCaJKa.

Yro Takoe azcopOus’?

Kak m36aBuTHCS OT aZicOpOMPOBaHHBIX OCA/IKOM TPUMeCeii?

B yeM cyIIHOCTh MeXaHUYeCKOM U aicOPOLIMOHHOM OKKJTHO3UN?

Yro Takoe M30MOp(pHOe coocaxjeHue?

B kakux ciyuasix MCI0/Ib3YIOT ITIOBTOPHOE OCaXKZeHue?

Yro Takoe rpaBUMeTpUUeCKUI (PaKTOp (aHaIMTUUYECKU MHOXKUTEb)?
Kak BbIpa)katoT KOHLIEHTPALIMIO Bell[eCTBa B TATPUMETPUUYECKOM aHau3e?
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15. Kakoli pacTBop Ha3bIBalOT TUTPOBAaHHBIM? UeM OH OT/IMYaeTCs OT APYTMX PaCTBOPOB?

16. Kak ycraHaBIMBarOT TOUKY SKBUBa/IeHTHOCTH?

17. Oxapakrepusyure MeTO/bI TUTPUMETPUYECKOIO aHasusa, KOTOpbIe
K/IaCCU(ULIMPOBaHbl B 3aBUCHMOCTU OT THIA XMMHUYECKUX peakLMi, IPUMeHsIeMbIX /1S OTipe/ie/ieHUst
Bell[eCTBa.

18. B yeM CyIIHOCTb TIPSIMOTO TWUTPOBaHMs, 0OpAaTHOrO TUTPOBAaHUSI U TUTPOBAHHS TIO
3aMelLeHUI0?

19. Kakuie TpebGoBaHMS MPeIbSIBIISIOTCS K peakLUsiM TUTPUMETPHUUeCKOro aHair3a?

20. B uem 3ak/rouaeTcs onepauys CTaHJapTU3aLUU TUTpaHTa?

21. Kakue BelljecTBa Ha3bIBatOT UCXOJHBIMU WINA CTaHJaPTHBIMU?

22. [aiTe XapakTepuCTUKy MeTOZy IUIIeTUPOBAHUS U METO/ly OT/le/IbHBbIX HaBEeCOK.

23. UTo Ha3bIBaatOT TUTPOM 10 OIpe/ieiieMOMY BelleCcTBY?

24. Kak cBs3aH TUTp BelllecTBa C ero TUTPOM I10 OIpe/ie/iieMOMY BellecTBy?

25. KK cBs13aHa MOJIIPHOCTB BeleCTBa C ero TUTPOM I10 OIpe/e/sieMOMY BellleCTBY?

JlabopamopHas paboma. OmnpepgeneHue cyabdar-uoHa B MNOYBEe TIPaBUMETPUUYECKHM
MeTO0/I0M

JlabopamopHas paboma. KonuuecTBeHHOE oTipe/ie/ieHHEe X/IOPUAHBIX HOHOB B IMOYBe

Jlumepamypa: [1], [2], [5]

Pa3pen 2. ®u3uko-xuMuuecKne MeTobl HCC/Ie/J0BaHNUsI COCTOSIHUS OKPY)Kalolied cpe/bl

Tema 3. CneKTpocKonuyeckye ¥ OITHYeCKHe MeTo/ bl aHa/Iu3a

Jlexkyus

BBesenue B CIeKTpOCKONMYeCKWe MeToAbl aHamu3a. (OCHOBHble — XapaKTepUCTUKU
3/71eKTPOMAarHUTHOrO W3nydeHust. Knaccu@ukanusi CrHeKTpOCKONMMUeCKUX MeTOJ0B. ATOMHbIE U
MOJIEKYJISIpHBIE CITeKTPbl. XapaKTepUCTUKY CIIeKTPaJbHOU JTMHUMU.

MeTo/ibl aTOMHOM CITeKTPOCKOMUK. ATOMHO-abCOPOIIMOHHAS CTIEKTPOCKOMNUS. OMUCCHOHHBIN
CrieKTpasibHbIM aHamu3. [11ameHHas poToMeTpusi.

Jlexkyus

Metozbl MonekyasipHOW — crieKTpockoruu. @PotomeTpusi. CrieKTpodoTOMeTpusi. 3aKOHBI
norsioijeHusi.  OCHOBHOW  3aKOH  CBeTOTOIJIOLIeHWsl.  BbIGOp  ONTUManibHBIX  YCIOBUH
¢doTromeTprpoBaHusi. MeTo/bl OrnpefiesieHUs] KOHLIEHTPaLjMM BelljeCcTBa B ()OTOMETPUUECKUX MeTozax
aHanv3a. JlromuHecueHuusi.  [Ipumepbl  mpakTMyeckoro — mnpuMeHeHus.  Hedenometpusi.
Typbugumerpusi.

OCHOBHble nNOHAMUsL MmeMbl: CIIeKTPOCKOIIMUYeCKre MeTO/bl aHalu3a, 3/1eKTPOMarHUTHOe
V3/lyuyeHue, BOJIHOBble UM KBAaHTOBble XapaKTepUCTHKH, aTOMHble U MOJIEKYJ/ISIDHbIE CIIEKTPBI,
CrHeKTpasibHasi JIMHUS, UHTEHCHBHOCTh W IIMPHHA CIEeKTPaJbHbIX JIMHWM, aTOMHas CIHEKTPOCKOMHUS,
aTOMHO-abCOpOLIOHHAsT ~ CITeKTPOCKOMMSI, SMHCCUOHHBIA  CIIeKTPalbHBIA  aHa/lW3, TJIaMeHHast
doTtomeTpusi, MOMeKyJsipHasg ~ CHEeKTPOCKONus, (OTOMETpHUsl, CIeKTPO(POTOMETPHS,  3aKOHBI
niorJioiieHus, 3akoH Jlambepra-byrepa-bepa, momunecrieniys, Hedenomerpusi, TypOuaANMeTpUsI.

Bonpocbl 0151 CAMOKOHMPOAA:

1. [ToueMy aTOMHBIe CIIEKTPBI UMEROT JIMHENYaTbIM XapakTep?

2. KakoBbl /OCTOMHCTBA U HeJOCTaTKU CpeJCTB BO30yXJeHUs: a) IulaMeHH; 0)
3JIEKTPUYECKOH YTH; B) KOHZEHCUPOBAHHOM UCKPBI; I') UHAYKTUBHO-CBSI3aHHOM I1/1a3MblI?

3. Kakne npueMHUMKM criekTpa  (peLlelTOpbl) MCHOMB3YHOT B 3MMCCUOHHOU
CIeKTPOCKOIUU?

4. Kak BbINosHseTCsl KaueCTBeHHbIN CIeKTPaIbHbIA aHaInu3?

5. Ha uem ocHOBaHbI MeTO/IbI KOJIMYECTBEHHOI'0 CIIEKTPa/bHOIO aHa/mM3a?

6. Kak 3aBUCUT MHTEHCUBHOCTD CTIEKTPa/IbHBIX JIMHUM OT yC/I0BUM BO30Y KaeHus1?

7. Kakue TpeboBaHus TIpebSIBIISFOTCS K TOMOJIOTHUECKOH Tape JIMHUAMN ?

8. B uem cyijHOCTh aTOMHO-abcopOLMOHHOTO aHanmu3a? UTo siB/isieTcsl aHaTUTHYeCKUM

CUT'HAJIOM B 3TOM MeToze?
9. Kakue JOCTOMHCTB U HeZOCTAaTKK XapaKTePHBI [/I1 METOZI0B aTOMHO-abCcoOpOI[MOHHOTO



aHaM3a ¥ SMUCCUOHHOM CTIEKTPOCKOTTUH?

10.  TloueMy BelWYMHA AQHAJMUTHUECKOTO CHTHajJa B MeTOJe aTOMHO-abCOpOIMOHHOTO
aHa/M3a MeHbIlle TIO/[BEP)KEHA B/USHUIO CAy4YalHBIX KosiebaHuii B pabore mipubopa, uem B
IMUCCHOHHOM CTIEKTPOCKOTTUM?

11.  Kakue 0co6eHHOCTH UMEIOT UCTOYHHKH M3/TyueHHUs] B MeTO/le aTOMHO-abCOpOIIMOHHOTO
aHanusa?

12. Yem MOXXHO OOBSICHUTH HEJTMHEHHYIO 3aBUCHMOCTH TIOTJIOIIEHHS OT KOHL|EHTPAL[UH B
aTOMHO-abCcOpOLIMOHHOM aHasr3e?

13. UYTo orpaHMuUMBaeT NpPUMeHEHWe MeTo/la aTOMHO-abCOpPOLMOHHOTO aHanM3a B LeJisiX
KaueCTBeHHOI'0 aHaiu3a?

14.

15. Yro nipefcrapssier coboi dporomeTpust TuiaMeHU? KakOBbI JOCTOMHCTBA M HEJOCTATKU
3TOro Metoza?

16. UTo HaspIBalOT KO3(ULMEHTOM IPOIMYyCKaHUSIM ONTHUYECKOW IMJIOTHOCThIO? B Kakux
npeiesiax U3MEeHSIIOTCSL 9TH BeJINYUHbI?

17. Kakumu ypaBHeHMSIMM BbIpa)KaeTCsi OCHOBHOW 3aKOH CBeTOIOrJoujeHusi byrepa—
Jlambepta—bepa?

18. UTO 03HauaeT CBOMCTBO a/IIUTUBHOCTH OMTHUYECKOM MJIOTHOCTU?

19. [HeiicTBre KakuX (PAaKTOPOB MOXKET MPUBECTH K HapylLLeHWIO JTUHeHHOW 3aBUCUMOCTU
ONTUUYECKOU IMJIOTHOCTU OT KOHL|@HTPAlL[u1 pacTBopa?

20. KakoB ¢u3uueckuii cMbIC/T MOSIpHOTO KO3(duiimenTa noryoieHus? Kakue ¢dakTopbl
Ha Hero BJIMSIOT?

21. UTo Ha3bIBAIOT CIIEKTPOM IIOIVIOLLEHUS BellleCTBa U B KaKUX KOOPAUHATax ero MOKHO
Trpe/iCTaBUTh?

22. KakoBa nprpo/ia CBeTOMNOIJIOIeH)s B YbTPa(pUOIeTOBOM, BUAUMOM U UH(PAKpPaCHOM
y4dacTKax CrieKkrpa?

23. [Mpy KakMX ONTHMMAa/bHBIX 3HAUeHUSIX KO3(dUIMeHTa MPOMyCKaHUs U ONTUYECKOH
TJIOTHOCTU 0becrieunBaeTCsi HAUMeHbIlasi OTHOCHTeJIbHAsK TOTPeLIHOCTh U3MepeHUs?

24. B uem cyuHOCTb MeTo/ja rpailyipOBOYHOTO rpadrika ¥ KaKOBbI €r0 0COOeHHOCTH?

25. KakoBa cymiHocTe MeTosia [f00aBokK? Kak  paccuMThiBaeTCsi  KOHI|EHTpaLUs
OTipe/iesisieMOro BellleCTBa 3TUM MeTO/IOM C TMOMOLLbO rpaduka?

26. KakoBbl ocobeHHOCTH MH(paKpacHbIX CreKTpoB? KakoBa mpupoja TMOT/OIIeHUsT B
MH(PaKpacHOM ydJacTKe CIieKTpa?

27. B uem cy1jHOCTh KosinyecTBeHHOTO aHamu3a B MK-criekTpockonuu 1o Metoy 6a3oBoi
JIVHUU?

28. KakoBa npupo/ia TtOMHUHECLIEHTHOTO U3/TyuYeHus1?

29. YeM MOXXHO OOBSICHUTH CMellleHWe MaKCUMyMa CIeKTpa JFOMHHECIeHIIMA B 00/1acThb
OOMBIIMX /I/TMH BOJIHTIO CPaBHEHUIO CO CIIeKTPOM TOTJIOLeHu s ?

30. Ha uemM ocHOBaH KaueCTBeHHbIM JIFOMUHECLEHTHbIM aHaimu3? Kak mnpoBogdar
oripe/ie/ieHUsT Bell[eCTB MeTO/IOM JIFOMUHECLIeHL[MU B 00beKTaX OKpYysKatollei cpefib?

31. OT uero 3aBUCUT MHTEHCHUBHOCTb JIIOMUHECLIEHTHOI'O U3/ayueHusa? Kak OHa CBs3aHa C
KOHL|eHTpaLuei?

32. KakoBbI J0CTOMHCTBA ¥ HeJOCTAaTK! JIFOMUHECLIEHTHOI'O aHa/v3a?

33. Kakoe cBolicTBO wucCrosib3yeTcsi B He@eloOMeTpUYeCKMX MeToZax aHaausa: a)

TIOTJIOI[eHWe CBeTa aToMaMmu; 0) paccesHHWe CBeTa UaCTHI[AMH; B) M3/yueHHe CBeTa MOJIEKY/IaMH U
UOHaAMU?

34. Kakoii cBeT paccenBaeTcs B HauOObIIIeH CTeleHW YacTUI[AMM, HaXOJSIIAMHUCS B
pacTBOpe BO B3BellIeHHOM COCTOSIHUM: a) XKeJIThIi; 0) CHHUIA; B) 3e/IeHbli; T') KpaCHBINA?
35. Kak 3aBUCHT MHTEHCUBHOCTb PaCCEeSTHHOTOCBETA : a) OT CHeKTPaJIbHOU XapaKTepUCTUKA

Ta/IAFOILETO U3/TyUeHHs; 0) OT pa3mMepa pacCernBaroOIUX YacCTHUL]?
JlabopamopHas paboma. POTOKOJIOPUMETPUUYECKOe ompe/e/ieHHe COAep)KaHUsl 00Iero
)Kesie3a B MPUPOJHON Boje



Jlumepamypa: [1], [3], [5]

Tema 4. D/1IeKTpoxuMHUYeCKHe MeTOABI aHa/IM3a

Jlexkyus

Beesenue B 3/1eKTpOXMMHUUYECKME  MeTOAbl  aHainusa.  TeopeTHyeckde  OCHOBBI
3/71eKTPOXMMHYECKUX METOJO0B. JJeKTpOXUMHUecKas siuerika. Kinaccudukauusi 3/1eKTpOXUMHUUeCKHUX
MeTO/I0B aHa/nu3a. MIHAUKaTOpHbIe 3/1eKTPO/bl U 3/IeKTPO/bI CPaBHEHUS.

Jlexkyus

[ToreHLIMOMeTpHYEeCKMEe MeTOZbl. OJeKTPOAHbINM moTeHLWan. YpaBHeHWe HepHcra. Cxema
YCTaHOBKH [i/151 IOTEHLJMOMeTpUUeCKUX u3MepeHuid. CTaHJapTHBIN raibBaHUUeCKU 31eMeHT. [Ipsamas
MOTEHIUOMETPUST U MOTeHLMOMeTpuuyeckoe TUTpoBaHue. Kiaccudukauys  HMHAMKATOPHBIX
anekTpooB.  MoHomerpusi.  Ilpumepbl  mpakThuueckoro  rpuMeHeHus.  KoHpykTromeTpus.
Kynonometpus. AMmnepomerpus. BosibTamrepomerpus.

OcCHOBHble nOHAMUS Mmembl: 3NeKTPOXMMUUeCKHe MeTO/bl aHajau3a, >3/eKTPOXUMHUYecKasi
syerKa, WHAWKATOPDHbIE 3JIEKTPOJbI, 3/eKTPOAbI CpPaBHEHHUs, ITOTeHLIMOMETPUYeCKHe MeTO/pbl,
3/1eKTPO/IHbIM MOTeHLMa/l, YpaBHeHHWe HepHcTa, CTaHJapTHbIM rajbBaHUYECKUU 3/€MeHT, Ipsimasi
NOTEeHLIOMeTpHus, MOTeHLINOMETPUYECKOe  TUTPOBAaHMe, MOHOMeTpUS, KOHZIYKTOMETpUs,
KY/IOHOMeTpUsl, aMIIepOMETPHs], BOJIbTaMIIePOMETPHSI.

Bonpocbl 015 camMokoHmpons:

1. Ha yem ocHOBaHbI TOTEHIJMOMeTpHUYECKHUe MeTO/ bl aHaIv3a?

2. Kakas 3aBuCHUMOCTB BbIpa)kaeTcs ypaBHeHreM HepHcra?

3. Kakue QyHKUMY BBINOMHSIOT MHAWKATODHbIE S5JIEKTPOAbl U Kakhe — 3/1eKTPObl
CpaBHeHUs?

4, Kak ycTpoeH cTek/isiHHbIN 3/1eKTpoA? Kak ¢ ero momolifsto onpeensitor pH pactBopa?
Kakue 10CTOMHCTBaA Y HeJOCTaTKy OH UMeeT?

5. KakoBbI OCHOBHBIE TUIBI MOHCEIEKTUBHBIX 3/71eKTpoLoB? Kak oHM ycTpoeHbI? Kakue
VIMEIOT XapaKTepUCTUKU?

6. B yeMm cymiHocTh 1 06/1aCTH TIPUMEHEeHHsI MeTO/IOB TIPSIMOM MOTeHL[MOMEeTPUU?

7. B kakux KoopuHaTax CTpPOAT KpUBble NTOTEHLJUOMETPUUECKOr0 TUTPOBAHUA?

8. B ueMm CyIIHOCTb KOHYKTOMETPUYECKUX MEeTOJ0B aHau3a?

9. Kak B/usleT Ha 5eKTpUYeCKyH TIPOBOJUMOCTb: a) IIpUpOZa 3JIEKTPOJIUTa U
pacTBopuTeJisi; 0) KOHI[eHTpAL[Ksl /IeKTPOJIUTa(CUIBHOTO, C1aboro); B) Temrieparypa?

10. KakoBbI J0CTOMHCTBA M HeJOCTaTKU KOHLYKTOMETPUUeCKOro MeToza?

11. [To kakOomMy 3aKOHYy HM3MeHsSIeTCsl Cu/a TOKa B XOJe IPSMOro KyJIOHOMETPUUeCKOro
ornpezeneHus?

12. KakoBbl mpenMyiniecTBa KyJIOHOMETPUYECKOIO0 aHajau3a MpU KOHTPOIMPYeMOH Ccuiie
TOKa"?

13. B uem cymHocTh nonsiporpagryeckux MeTo/I0B aHa/ir3a’?

14. Kak B3anMocCBsi3aHbl OTeHLMas M0YBOJIHBI U Ipe/iebHbIN (A1]Py3roHHBII) TOK?

15. Kak paccunrtaTh moTeHL1ao MoyBOJIHbI HA OCHOBaHUU BOJIbTaMIIEPHON KPUBOW?

16. OT 4ero 3aBUCUT BeJIMUMHA TIpe/ie/IbHOrO TOKa?

17. Ha uem ocHOBaH KaueCTBeHHbIM NoJisiporpaduuecKuii aHain3?

18. Kakve BenmuuuHbl BXOAAT B ypaBHeHue MibkoBuua? KakoBO IpakTUueckoe
TIpUMeHeHYe 3TOr0 YpaBHEeHUs?

19. Kakue aHanMTHUeCcKHe NIpreMbl UCTIO0/b3YIOT B KOJTMUECTBEHHOM Mo/siporpapun’?

20. Yro npefcTapiisieT cob0¥ MHBepCHUOHHAs TTOJiIporpadus?

21. B uem cymHoOCTb aMIiepoMeTpu4ecKkoro TUTPOBaHUS ?

22. Kakoli BUJ UMelOT KpHBble aMIIepOMEeTPUYECKOr0 TUTPOBAHHS?

23. UTO MOKHO OIpefie/IUTh C MOMOLLbI aMIIepOMeTPUUYeCKOro TUTPOBAaHUS B IIPUPOAHBIX
o0bekTax?

JlabopamopHasi paboma. Ompepenenvie pH nNpUPOAHBIX BOJ NOTEHIIMOMETPHYECKHUM
MeTo0/{0M



Jlumepamypa: [1], [3], [4]

Tema 5. XpomaTtorpadguueckue MeTobI

Jlexkyus

[MpuHuyunsl  MmetosoB. Knaccudukanms. MeTtogsl  MMOMyuyeHHWss — XpOMaTorpaMM, — UX
XapakTepucTUKU. ['a3oBasi xpomartorpadus. Xpomarorpaduueckie KOJIOHKH U /IeTeKTOPHI.
[IpakTrueckoe rpuMeHeHue.

Jlexkyus

KuznkoctHass xpomarorpagusi. TeopeThueckMe OCHOBBI JKUJKOCTHOW Xpomarorpaduu.
OcHOBHBIE  y3/IbI TIPUOOPOB  >KUJKOCTHOW  xpomarorpaduu. bBymaxkHas U TOHKOC/IONHas
xpomarorpadusi. Pasznenenve u naeHtrudukanus cMeceil BemectB. KomoHouHasi xpomarorpadusi.

OcHo6Hble ~ noHsmusi ~ membl:  XpoMarorpaduyeckre  MeTO[bl,  XpOMaTorpamma,
xpoMaTorpadyyecknii NMuK, Hy/eBasi JMHUS, BPeMsl YJep>KUBaHUsI, YAep)KUBaeMblii 00beM, ra3oBast
xpomarorpadusi, xpomarorpaduueckre KOJOHKA U [IeTeKTODPbI, >KHAAKOCTHasi XpomaTorpadusi,
OymakHasi xpomartorpadusi, TOHKOC/IOiHasi XxpoMaTorpadu, KOJoHOUHasi XpoMaTorpadusi.

Bonpocbl 0151 CAMOKOHMPOAA:

1. B yeMm cymHocTh XxpoMarorpadryeckoro npotecca?

2. Kak kmaccupuiupyroT MeTo/ibl XxpomaTorpaguy 1o arperaTHOMy COCTOSIHUIO (pa3 v 1o
MeTOZMKe TIPOBe/IeHUs] SKCIIepuMeHTa?

3. [aTh omnpefiesieHre CeAyIOIIUX TIOHATHIN: a) HeMoABMW>KHas ¢a3a; 6) moaBmwkHas da3sa;

B) 9/IIOEHT; T) TBep/blii HOCWUTesb; []) MHOrOCTAJUiiHOe pa3jesieHre; e) KOHLIeHTPal[MOHHBIM
K03 dHUIMeHT pacripefiesieHus]; K) MacCOBbIM KO3 UI[MEHT pacripe/iesieHus; 3) 00beM yepKUBaHUS;
1) BpeMmsl y/lep>KuBaHus; K) (hakTop pasziesieHus.

4. B uem cocTouT nposiBUTeNbHBIN (3/IF03HTHBIN) aHaIu3?

5. Yro Takoe: a) BLICOTa XpOMaTorpaduyeckoro nvka; 6) myprHa XpoMaTorpaguueckoro
NMKa; B) 001U yiep)KruBaeMblii 00beM; I') TIpUBeJeHHbIN yiep)KuBaeMblii 00bem?

6. Kakue JOCTOMHCTBA W HEJOCTaTKM Ta30BOW afiCOPOIMOHHON U Ta30-KUAKOCTHOW
XpomaTorpaduu?

7. B yeMm cocTouT MeTo/, TeOpeTUUeCKHX TapesoK B XxpoMaTorpapuu?

8. Kakue ocobeHHOCTH Karu/IsipHOM xpoMartorpaduu?

9. Ha uem ocHOBaH KaueCTBeHHbI XpoMaTtorpadruyeckuii aHau3?

10. B uyeM CylJHOCTHP OCHOBHBIX METO/IOB KOJIMUECTBEHHOW Xpomartorpauu: a) Meroja

HOPMHPOBKH; 6) HOPMUPOBKH C Ka/TMOPOBOUHBIMU KO3 HLIieHTaMU; B) aOCO/TIOTHON KaTMOPOBKY; T)
BHYTPEHHero cTaHzapra?

11. Kak BiusieT Temriepatypa Ha xpoMaTorpadryeckuii mpotiecc?

12. Kakoe npakTuueckoe 3HaueHHe [/is1 U3yUeHHUsl COCTOSIHUSI OKpY»Katollleld cpe/ibl UMeeT
rasoBasi xpoMmaTorpagus?

13. Kakue ocobeHHOCTH MMeeT UJKOCTHasi abcopOLMoHHasi XxpoMaTorpadusi?

14. B uyem cymHocTh TOHKOC/IOWHOW XxpoMmaTtorpapum (TCX)? Kak mnpoBoaurcs
KaueCTBEeHHbBIM M KOJTMUeCTBeHHbIM aHamn3 metoaoM TCX?

15. Kakue BapuaHTBl MCHOMB3YKOTCS B JKUAKOCTHO-)XUIKOCTHOM pacripefie/IMTe/IbHOU
XpomaTorpaduu?

16. UYem xapaKkTepu3yeTcsi HOHOOOMeHHOe paBHOBecHe?

17. YeM oTMuaeTcsi MOHHasi Xxpomarorpadust oT 00bIYHON HOHOOOMEeHHO ?

Jlumepamypa: [1], [3], [5]
5 YueOHo-MeTOAMYECKOE 00ecrieyeHue /Isi CAaMOCTOATETbHOM PadoThl 00yYaroIUXCs
5.1. BueayoumopHas camocmosime/ibHasi paboma cmyoeHmos

B 1jesiom BHeayiUTOpHasi caMOCTOsITe/IbHasi paboTa CTy/leHTa TpyU U3yueHUH Kypca BKJTFOUaeT B
cebst creaytomye BUzpbI pabor:



— npopaboTKa (M3yueHue) MaTepraioB JIEKIUH;

— yTeHHe U NpopaboTKa peKOMeH/J0BaHHOW OCHOBHOM U [IOTIOJIHUTE/TbHOM JINTepaTyphl;

— MO/JITOTOBKA K 71a00pPaTOPHBIM 3aHSTHSIM;

— MOMCK U TIpopaboTKa MaTepuasnoB U3 IHTepHeT-pecypCcoB, HAyUHBIX Iy O/IMKaLIHiA;

— MMO/IFOTOBKaA K 3a1uTe 1ab0paTOPHBIX padoT;

— TMOJTrOTOBKA K TEeKyllleMy M UTOroBOMY (MPOMEXXYTOYHAasl aTTecTalysl) KOHTPO/IIO 3HaHUM 10
JUCLIMIUIVHE.

OcHOBHasi [JI0/isi  CaMOCTOSITeNIbHOM pPabOThl CTYZEHTOB TIPDUXOAMUTCS HA TIOATOTOBKY K
nabopaTtopHbIM paboTaM M MX 3alUTe, TeMaTHKa KOTOPBIX ITOJIHOCTBIO OXBATbIBAeT CO/lepiKaHHUe
Kypca. CamocrosTresnbHass paboTa MO TMOATOTOBKe K JabopaTopHbIM paboTaM W HX 3alluTe
nipe/irosiaraeT yMeHve paboTaTh ¢ mepBUYHON MH(OpMaLieit.

CamocmosimenbHasi paboma no pasoesny 1:

PaGota C KOHCITIEKTOM JIeKI[MM W DPEKOMEH/OBAaHHOW JMTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yueHHBIM TeMaM, 1a00paTOpHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3aljuTe labopaTOpHbIX paboT, AUanoraM C mpero/jaBaTesiemM
Y YUYaCTHUKaMM MMPOBEPKU 3HAHUU I10 [IepBOMY JUCLIMIVIMHADHOMY paszeny.

CamocmosimenbHasi paboma no pasoesny 2:

PaGota C KOHCITIEKTOM JIeKI[MM W DPEKOMEH/OBAaHHOW JMTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yuYeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3al{uTe jlabopaTOpHbIX paboT, AUanoraM C Tpero/jaBaTesiemM
Y yUYaCTHUKaMM POBEPKU 3HAHUU 10 BTOPOMY JAUCLIUTI/IMHAPHOMY pasfesy.

6 ®oH/| OLIEHOYHBIX CPEJCTB /IS MPOBeICHUS MPOME)XYTOUHOMN aTTeCTal[uH 00yUYaroIUXCA
Mo JUCHUILINHE

®oH/| OLIEHOUHBIX CPEJCTB [/ MPOBeJeHUs] TTPOMEXYTOUHOW aTTeCTal[ui OO0yuaroI[uXCs TI0
JVICLIUTITIVIHE « AHAJTMTUYeCKHe MeTO/IbI NCC/Ie/I0BaHMUS COCTOSTHUST OKPY Karollel cpeibl» Tpe/CTaBIeH
B TIPWJIOYKEHUH K paboyeli MporpaMMe JUCLIMTUTUHBI U BK/TIFOYAeT B Cebsi:

— MepeueHb KOMIIETEHLIMM C yKa3aHMeM STaroB UX (OPMUPOBAHWsS B MPOLIECCE OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBbl;

— OIMCaHMe TOKa3aTejieldl U KPUTEPHEB OLIEHWBAHUSI KOMITETEHLIMM Ha Pa3/IMYHBIX JTarmax MX
(bopMHpOBaHUs, OMMCAHKE IIKaJl OLleHUBaHWS;

— TUIOBbIe KOHTPOJIbHBIE 3a/IaHUs UJIM MaTepHasibl, HeOOXO0MMbIe [J1s1 OLIEHKY 3HaHWH, YMeHU,
HaBBIKOB U (WJIM) OTIbITA [IeSITe/TbHOCTH, XapaKTePU3YIOLIHMX 3Tarbl (HOPMUPOBaHUST KOMITETEHIH;

— MeTOAWYeCKHe MaTepuasibl, OIpeJeSIOIlie TPOLeAypPhbl OLIEHWBaHUs 3HAaHWM, YMEHUH,
HaBBIKOB U (WJIK) OTIBbITA [IeSTe/TbHOCTH, XapaKTePU3YIOLIHMX 3Tarbl (HOPMUPOBAHUST KOMITETEHIHH.

BOl'lpOCbI AJIA IIPpOBEJCHUA l'lpOME)KyTO'-lHOﬁ daTTeCTAIlMM 110 JUCHUII/IUHE (3aqu)

1. XuMHUUecKre MeTo/Ibl, X K1acCU(pUKaIUs U XapaKTepUCTHKA.

2. OcobeHHOCTH W 00/1aCTH TIpUMEHEHHs] XUMHUUYeCKHX MEeTOJOB B WCC/eJOBaHUN
COCTOSIHUSI OKpY>Karoll|el CpeJbl.

3. OO0111ast XxapaKTeprCTHKa U KaacCubUKalus pU3nKo-XuMHUIeCKAX METO/IOB aHa/TH3a.

4. OcobeHHocTH U 00/1IaCTU TIpUMeHeHUs1 (U3UKO-XMMUYeCKMX MeTO/JI0B aHa/iu3a B

VICCJIeIOBAaHUU COCTOSIHUSI OKpY Katolllel Ccpefibl.
5. OcHOBHBIE IpHEMBI, UCTOJIb3yeMble B (PU3UKO-XMMUUECKUX METO/,aX aHa/ln3a.



6 I'paBumeTpuuecknyi Metog,. CyILHOCTb METO/a.

7 O6pa3oBaHue KpUCTA/UTMYECKUX U aMOP(HBIX 0CA/IKOB.

8. IIprunHel 3arpsi3sHeHUs ocajka.

9 BoruriciieHne pe3ynbTaToB rpaBUMETPUYECKOT0 aHau3a. [’ paBuMeTpruyeckuil pakTop.

10. IIpuMepsl pakTUUeCKOro NpYMeHeHUs rpaBUMeTPpUYeCKOro MeTo/ia aHauumsa.

11. TutprumeTrpuuecknii Meto/. CyL[HOCTb MeToZa. MeTo/ibl TATPUMETPUUYECKOTO aHa/IM3a.
12. OcHOBHbIe BU/bI (TIPUEMbI) TUTPOBAHUS.

13. CriocobbI TUTPOBaHUs (CI1OCO0 MUTIETUPOBAHUS, CIIOCOD OTJe/IbHBIX HaBeCOK).

14. ITepBuunsble crangaptel. CTaHAapTHBIE UCXOAHBIE BelllecTBa. BTopyUuHble CTaHapThI.
15. BbrunicieHne pe3ynbTaToOB TUTPMMETPUUECKHX —OIpe/ile/ieHU uepe3  MOJISIPHYIO

KOHLIEHTPAaL[Ml0 3KBUBa/jeHTa (HOPMa/lbHOCTb) B METOJie MUIIeTUPOBAHHS U B MeTO/le OT/e/bHbIX
HaBeCOK.

16. Tutp mo onpezesnsseMoMy BelleCTBY. BblunciieHue uyepe3 TUTP IO OIpezensieMOMy
Bell[eCTBY B TUTPUMETPUUECKOM MeTO/ie aHa/Iu3a.

17. Omnpegenenre IepmMaHraHaTHOW OKUC/ISIEMOCTH BOJbI, PaCTBOPEHHOIO KHC/IOpOZa B
TIPUPO/IHOM BOJE.

18. Knaccudukanuss — crieKTpocKonmvueckKux  MeToZioB.  OCHOBHble — XapaKTepUCTHKHU
3/IeKTPOMarHWTHOIO ~ U3/1yuyeHHs. ATOMHble U  MOJIEKYJIsIpHble  CIIeKTPbl.  XapaKTepUCTHUKU
CTeKTPa/IbHOW JIMHUM.

19. MeTopl aTOMHOM  CIEKTPOCKONHWH. VICTOUHMKM aToMu3alud, ¢Gusnueckue U
XMUMHYeCKHe TPOLIeCChl B UCTOUHMKAX aTOMU3aLinH.

20. ATOMHO-35MUCCUOHHBIM  MeToA. [IpMHLMMBI, METpOJIOrUUecKHe XapaKTepUCTUKH,
00/1aCTh IPUMEHeHHsI.

21. [TnamenHast ¢doromerpusi. [IpUHLUMIBI, METpPOJIOTMUECKHe XapaKTepUCTHUKU, 006/1acTb
TIPUMeHEeHHs.

22. ATomHO-abcopbioHHBIE  MeToA. Pusnueckre OCHOBBI MeToAa. (OcoOeHHOCTH
VICTOYHUKOB U3/TyUeHUsI.

23. OmnpesieneHre 3/1eMeHTOB B 00BeKTax OKpY)Karollled cpeAbl MeTOJaMH aTOMHOM
CIIEeKTPOCKOITHH.

24. MeTozbl MOJIEKY/ISIPHOM CIIeKTPOCKOTHMH, WX CYIIHOCTb, 00/7acTh TpUMeHeHUs.
OCHOBHOM 3aKOH CBETOIOIJIOL|eHUS.

25. Bri60op onTuMasnbHBIX yC/10BUM (HOTOMETPUPOBAHUSI.

26. JIFOMUHeCLIeHTHbI MeTOJl, CYIIHOCTb U TeOpeTH4eCcKue OCHOBbI. OCHOBHBIE Y3JIb
niprOOPOB A1J1s1 JIFOMUHECLIEHTHOTO aHan3a. JloCTOMHCTBA M HeJJOCTaTKU JTFOMUHECL|EHTHOTO aHasln3a.

27. OrmpefiesieHrie 3/1eMEHTOB B 00beKTaX OKpY)Karolleld Cpe/ibl MeTOAaMH MOJIEKY/ISIPHOM
CIIeKTPOCKOITUY.

28. HedenomeTrpusi, CyIIHOCTb MeTOja, TeOpeTUUeckhe OCHOBBL. [lOCTOMHCTBA U

He/loCTaTKX He(eslOMeTpUYecKoro aHanusa. [IpuMeHeHue MeTofa [/l HUCC/Ie[OBaHUSI COCTOSIHUS
OKpY’KaroIllel CpeJibl.

29. TypOuanmeTpusi, CYLIHOCTb MeTO/la, TeopeTHUYeCcKWe OCHOBBL [JlOCTOMHCTBA U
HeJJ0CTaTKA TypOWJMMeTpHUUecKoro aHanv3a. [IpuMeHeHWe MeToza /s WCC/AeJOBAaHUS COCTOSHHUS
OKpY’KarolLlel cpe/ibl.

30. Knaccudukanus 371eKTpoXUMHUYeCKUX MeTOZI0B aHaiv3a. ['ajbBaHUUECKUH 3/1eMeHT U
3/1eKTPOJIUTUYECKas suelika. VIHANKaTOpHbIe 3/1eKTPO/IbI U 3/1IEKTPO/Ibl CPaBHEHUSI.

31. TeopeTrueckre OCHOBBI 3/IKTPOXUMUYECKUX METO/OB.

32. ONeKTPOJ/IUTAYeCKOe pasze/ieHue MeTaslloB.

33. [Ipsamas moreHLOMeTpusi. ONeKTPOAHBIM ToTeHLan. YpaBHeHue HepHcra. Cxema

YCTAaHOBKU /11 TIOTEHLMOMETPUYECKUX U3MepeHUd. VHAWKaTOpHbIe S/€eKTPOAbl M  3eKTPObl
cpaBHeHus1. [ToTeHI[MOMeTpHUUeCKOe TUTPOBAHUE.

34. Knaccudukaiys UHAUKaTOPHBIX 371€KTPO/IOB.

35. VoHomeTpus U ee IpUMeHeHue.



36. Kongykromerpusi,  cymHocTh  Merofga. OcHOBHble — y3716l  mipubopa s
KOH/Z[yKTOMEeTPUUeCKOro TUTPOBaHus. [JOCTOMHCTBA U HeJOCTaTKU MeTO/,a KOHAYKTOMeTpHH.

37. KynoHomeTtpusi, CyLHOCTb MeTOAA. 3aKOHBI, JieXKalljie B OCHOBE KYJIOHOMETPUH.
[IpuHyMnvanpHass cxema YCTaHOBKW JJI1 KYJIOHOMETPUYeCKOro TWUTpPOBaHUA. [JOCTOMHCTBA U
HeJ0CTaTKy KyJIOHOMeTPUYEeCKUX MeTO/I0B aHa/n3a.

38. Bosnbramnepomerpus. CyljHOCTL MeToja M Kiaaccudukauus. WHIUKaTOpHBIE
3JIEKTPO/bI.

39. [Tonsiporpadus. Ilonsporpadguueckas BonHa. [loTeHuManbl MOMYBOAH. YpaBHEHUE
NnbkoBHua.

40. KauecTBeHHBIM W KOIMUYECTBEHHbIM monsporpagpuyeckuii aHanu3. [Ipaktuueckoe
IIpUMeHeHNe /IS OTpe/ie/IeHUs] MOHOB MeTaJl/IOB, TIOBEPXHOCTHO-aKTUBHBIX Bell[eCTB.

41. Xpomarorpaguueckre MeTobl. OCHOBHbIe TIPUHLIMIIBI U K/1acCU(UKaLMs METO/0B.

42. MeTtop! I0/Iy4eHUs: XpOMaTOrpaMM, UX XapakKTepPUCTUKHU.

43. OcCHOBHBIe TeopeTUUYeCcKHe TIOJIOXKeHUsi XpomaTorpapuu: o0beM —yJep>KUBaHUS,
TeopeTHYeCcKHe TapesKy, pa3pelleHre MTMKOB, (JakTop paszesieHus..

44. bymaxkHas u ToHKocnoWHasi xpomarorpagus. OCHOBHble NMpUHLMIBLI. Pa3szgeneHue u
U/leHTU(UKALMs CMeceld BellleCTB U Jjpyrye NpUMepbl IPaKTUUYeCKOro NPUMeHeHHUs.

45. VonoobmenHasi xpomarorpadusi. OcHOBHble TpUHLUIBL. VouuThl. VoHOOOMeHHOe
paBHOBecHe. Ko3dduimeHThI pacripeieieHust U 3/1F0MpOBaHue.

46. MeTo/ib1 FOHOOOMEHHO# XpoMaTorpaguu.

47. [TpakTHueckoe NprMeHeHHe MOHOOOMEHHOHM Xpomarorpadyy B aHaan3e COCTOSHHUS
OKpY’KarolLlel Cpe/ibl.

48. la3oBasi  xpomarorpadusi.  Xpomarorpaduueckue KOJOHKA W [eTeKTOPHI.
[TpakTHUeckoe NprMeHeHue.

49. KuzpkoctHass xpomarorpagus. TeopeTrueckre OCHOBBI KUAKOCTHOM Xpomartorpaguu.

OcCHOBHBIE y3JTbl TPUOOPOB >KUAKOCTHOW XpoMaTorpaduu.
7. PekoMmeHjyeMas iMTeparypa

7.1 OcHogHas
1. TongoBckas JI. @. XumMus okpy»Karoirieit cpesibl. — M.: Mup. butnowm. JTabopaTtopusi 3HaHHH,
2008. — 295 c. (17 3K3.)

7.2 JlonoaHumenbHas
2. BacunbeB B.I1. Anamurnueckas xumusi: yuebuuk. Ka.1. — M.: [Ipoda, 2007. — 366 c. (40
9K3.)
3. BacunbeB B.I1. Anamutnueckas xumusi: yuebuuk. Ka.2. — M.: [Ipoda, 2007. — 383 c. (40
9K3.)

4. mmonwroB E.I'. ®usnueckast xumust: yueOHUK. — M.: Akagemus, 2005. — 448 c. (30 3k3.)
5. OCHOBBI aHAJUTHUECKOW XWUMMH. 3aZilaud M BOIPOCHL: yueb. mocobue/ mox pexa. HO.A.
3onortoBa. — M.: Bricias mikona, 2004. — 412 c. (12 3k3.)

8 IlepeueHn pecypcoB HH()OPMAI[HOHHO-TeIeKOMMYHUKAIMOHHOH ceTH «IHTepHeT»

HayuHble u3manus B 00/1aCTH OMOXUMUM, XMMUW U CMEXKHBIX HayK [OeKTpOHHBIN pecypc]. —
URL: www.chemport.org

Kosinekiust CCBUIOK Ha 3KOJIOTMUECKHe CaMThl (3KOJIOTHs OOMBIIOro roposa) [D1eKTpoHHbBIN
pecypc]. — URL: http://www.ceroi.net/index.htm

OKosornyeckrii  Kiy6. ODIeKTPOHHOe TIPU/IOKeHWe K JKYpPHamy «OKOJOTUS W JKU3HB»
[DnekTpoHHsI pecypc]. — URL http://www.ecolife.ru

9 MeToanueckue yKa3aHHs JJIs1 00yUAIOIIMXCS 10 OCBOEHHIO AN CIUIL/TMHBI

MeTO,[[I/IKa npenogaBdHUA I,q(:lHHOI‘/JI AUCLHUIUIMHBI TIpeAriojaraeT 4yTeHue J'IeKLlHﬁ, rnposegeHue


http://www.ceroi.net/index.htm%20%0D9

71ab0paTOPHBIX 3aHATHM, TPYIIOBBIX U WHIUBHUYATbHBIX KOHCY/IBTAL[MM IO OTJe/NbHBIM BOIPOCAM
aucurivHel.  [IpegycMoTpeHa camocTosiTenbHasi paboTa CTYAEHTOB, a TakkKe TPOXOXKIEHHe
aTTeCTAlJMOHHBIX WCTIHITAHUM TTPOMEXXYTOUHOW aTTeCTallvu.

Ha nieK1psix pacCMaTPUBAIOTCSI TAKKE BaXKHBIE PA3/[eJibl JUCLUTITMHBI KaK: XUMHUECKUe MEeTO/IbI
aHanM3a COCTOSIHWSI OKpY)Kalolleld Cpefbl, MX TPeUMyIecTBa U HeJOCTaTKH, UX TPAKTUUYeCKOoe
TIpPUMEHEHHUe [IJisl OLIEHKU COCTOSIHUSI OKPY Katollel cpe/ibl, PU3MKO-XUMUYEeCKHe MeTO/Ibl aHa/IN3a, UX
WCTI0/Tb30BaHUeE [IJIs1 XapaKTePUCTHUKHM COCTOSTHUSI 00BbEKTOB OKPY KaroL[el Cpe/ibl.

Llespto TIpoBe/ieHUsT Tab0PaTOPHBIX 3aHSATUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHWUHN
CTY/I€HTOB, TIOJTyYeHHbIX MU B X0/le U3yUeHUs AUCLUIUTMHBI Ha JIEKLMSIX ¥ CaMOCTOSITe/TbHO. 3aHSATHUS
71abopaToOpHOro THMA BKJIFOUAIOT B cebs C/eAyroLjye STambl: H3y4deHHe TeOpeTUYeCKOW dYacTh
nabopaTopHO# paboThI; KOHCTIEKTUPOBAHKE XO/a BBITIOJTHEHUS J1abOpaTOpHOM paboThl U TIPOBeZieHHe
ee SKCIIEPUMEHTA/JIbHON YaCTH; BBINOJHEHHWEe HeoOXOAMMBIX Tpa(UKOB; odopMmieHHe OTyeTa O
npo/ie/laHHOU paboTe; 3aiura abopaTopHoi paboThl. [I1si MOATOTOBKY K 3aHATHSM J1ab0pPaTOPHOTO
TWMA W 3al[UThl BBITIOJIHEHHBIX JIaOOPAaTOPHBIX pabOT CTYAEHTHI BBITIOJHSIOT TPOPAOOTKY
METO/IMUeCKNX YKa3aHHU T10 BBIO/THEHHIO 1abopaTopHOW paboThl, yaensss 0coboe BHUMaHHe LeJisiM U
3alayaM, TeOPeTUUeCKOW YacTH Y TOPSI/IKY BBIMOJIHEHHS 1abopaTOpHOM paboThl; KOHCIIEKTUPOBAaHKUE
VCTOUHHKOB; paboTy C KOHCTIEKTOM JIEKL[HH, TIPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

[Tpu u3yveHnU AUCIUTIIMHBI UCIO/b3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUeHUs], TAKKe KaK:

1. Jlekums:

— JIeKIWsI-BU3ya/u3alsi — ToZiaya MaTepuaja OCYIeCTB/SeTCS CPeJCTBAMH TeXHUYECKHX
cpeicTB 00y4yeHUs] C KPaTKMM KOMMEHTHDOBAHWEM JEeMOHCTPHUPYEMbBIX BH3ya/lbHBIX MaTepHasioB
(mpe3eHTaLyif).

2. JlTabopatopHoe 3aHsITHe:

—TPEHUHT — MeTOoZ, OOy4YeHUs] U pa3BUTUS CIIOCOOHOCTEH K OBJIQIEHUIO JIeATeIbHOCTBIO
TIPOBeJieHHsT XMMHUYeCKUX /1abopaTOpHBIX MCCIefoBaHUi. VIHTeHCHBHas paboTa BO BpeMsi TPEHHHTA
TIOMOTraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KOPOTKWM CpPOK, a TOC/efylomjas CHCTeMa Iocuie
TPEHUHTOBOTO COTIPOBO’KZAEHHS 00ecrieurBaeT Ha/|e)KHOe 3aKperyieHre MaTepHraa

— pabota B MasibIXx rpymmax — obecreurdBaeT aKTUBHYIO I103HaBaTebHYIO [1eSITebHOCTh
o0yyJaroImuyxcsi, peAycMaTpyBaeT pacripeZiesieHre 0053aHHOCTeN MeXXAy HUMH, WUCTIOJHUTENbHYIO0 U
OpraHM3aTOPCKYI0 WHHLMATHBY, aKTya/M3al[{i0, KaK OIMbITa CaMOCTOSITe/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl T10 BBITIOJIHEHUIO J1IabOpaTOpPHBIX pPabOT, UYTO COTJIACyeTcsi C peausMu
npo¢hecCHOHATbHOM [iedATeTbHOCTH Oy JyIIMX CIIeldaIiCTOB.

10 KypcogBoii npoekT (pabota)
BhbinonHeHre KypcoBoro mpoekTa (paboThl) He ITPeyCMOTPEHO YUeOHBIM MJIaHOM.

11 Ilepeuenb UH(OPMALMOHHBIX TEXHOJ/IOTHM, HCHO/Ib3yeMbIX IPH OCYILIeCTBIeHUH
00pa3oBaTe/ILHOIO MPOIecca Mo AUCHHIUINHE, BK/II0OUasi NepeuyeHb MPOrPpaMMHOI0 odecredyeHus
U UH(OpMaIMOHHO-CTIPABOYHbBIX CUCTEM

11.1 IlepeueHb uHPOPMAYUOHHBIX MeXHO/A02UL, UCNO/Ab3yeMbIX NpuU ocyujecmeneHuu
obpazosameibHO20 npoyecca

— 9JIeKTPOHHBIe 00pa3oBaTe/bHbIe peCypChl, TIpe/iCTaB/eHHbIe B 1. 8 paboueil MporpaMmsi;

— MCII0JIb30BaHue C1al/I-Tipe3eHTaLui;

— WHTepaKTUBHOe 00I1jeHre C 00yJaroUMHIC U KOHCY/TbTUPOBaHHe TIOCPE/ICTBOM 3/IeKTPOHHOM
MOYTBI.

11.2 Ilepeuenp npozpammHO20 obecneueHusl, UCNO/b3yeMO20 NpuU ocyujecmeneHuu
obpazoeamenbHO20 npoyecca
[Tpu ocBOEHMY AUCLMTUIMHBI UCTIOb3YeTCs INLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:



- omepaluoHHble cucTeMbl Astra Linux (w1 vHasi onepalMoOHHasi CHUCTeMa, BK/IIOUeHHas B
peecTp 0TeueCTBEHHOI'0 TIPOrPaMMHOT0 obecrieueH s );

- KoMIIeKT o¢ucHbIX rporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL[eCCOPA, NMTPOrpaMMbI
paboTbl C S7eKTPOHHBIMU Tab/WIAMK, TIPOTPAMMHBIE Cpe/CTBa peJaKTUPOBaHUSI U
JIeMOHCTPALMU Mpe3eHTaLuk);

- IporpamMMma IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIarAaT».

11.3 IlepeueHb uHPOPMAYUOHHO-CNPABOUYHDBIX CUCMEM
— CripaBoyYHO-TNpaBoBasi cucteMa KoHcynbrauT-nmtoc http://www.consultant.ru/online
— cripaBOYHO-TpaBoBasi cucrema ["apaHT http://www.garant.ru/online

12 MaTepI/laﬂbHO-TeXHl/l‘-IQCKOQ odecrieueHue AUCIUITI/IUHBbI

11 mpoBe/ieHys1 3aHSATUM JIEKLIMOHHOTO TUIA, TPYNIOBLIX U UHVBU/YaTbHbIX KOHCY/IbTALUM,
TEKYI[ero KOHTPOJII ¥ TIPOMEXKYTOUHOM aTTeCTallii UCTO/b3YITCsl yueOHble ayautopun 6-408, 6-
507, 6-519 c xomruiekToM yuebOHOI Mebenu. IIpu npoBesieHMM 1abopaTOpHBIX paboOT KCIO/IB3yeTCst
nabopaTopust aHa/mUTHUeCcKoW xuMuu 6-402 Ha 15 TI0CAZIOUHBIX MECT; BOJIOHarpeBaTeib;
akBaguctTuasaTop [13-44; neus mydensHas MUMII-10Y; mkad cyxoso3aymnbii [IIC-80-01 CITY;
CYLLWJIKA, YCTPOUCTBO AJid CylIK nocygel I13-2000; nmauTa sneKTpudeckast; MUKPOCKoN «MUKMe[»;
konopumerp K®K-2; Beckl aHanuTuhyeckue (371eKTpoHHbie) BJI-210; Becbl  y1abopaTopHbie
(anexktponnsie) AJH-420 CE; eHTpudyra naboparophasi OITH-3M; nipubop HuTtpaTtomep
nopTatuBHbI «Hutpa-Tect»; ripubop pH-metp pH-211 ¢ aBTOMaTHu. KOMOPOBKOW U TepMOKOMIT;
apeomerp lI-19; wWHCTpyMeHTBl (TWresbHble IUILBl, IUNATeIW, NHUHLETHl U Jp.) MaTepuassl
(¢unbTpoBanbHas Gymara, BaTa), jJabopaTopHasi Tocy/ia (KareabHULbI, CTUPTOBKU, LIWJIMH/DPHI U AP.).

Iy camocTosATeIbHOM PabOThI 00YyYarOLUXCsl UCTIOMb3yeTcsl KabuHeThl 6-522; 060pymoBaH
KOMIIEKTOM yueOHOM wmebenu, JByMsi KOMIIbIOTEpaMM C JIOCTyIOM B HWH(OpPMAaLMOHHO-
Te/IeKOMMYHHUKALIMOHHYIO ceTb «V/IHTepHeT» W B 3/eKTPOHHYIO MH(OpPMALMOHHO-00pa30BaTeIbHYIO
Cpefly OpraHu3aLyu.

[lpy W3yueHWM [UCLMIUIMHBI WCTIOb3yeTcs: Oubmmoreunsiii hong Kamuatl ' TY: yuebnukwy,
yuebHbIe Tocobusi, meproAryecKre KypHasbl, 37IeKTPOHHBINA PeCypcC; pa3ZiaTOuHbIA MaTepHal.


http://www.garant.ru/online
http://www.consultant.ru/online

Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/iTHeHHs ¥ UI3MeHeHHsI B paboueii mporpaMmme 3a / y4eOHbIi roj
B pabouyi mnporpamMmy TIO0 AMCLUIUIMHE «AHAJUTHUECKUE MEeTO[bl HWCC/IeZ0BAaHUS COCTOSTHUS

OKpY>Karolllel cpefbl» /sl HanpasyeHus: oArotoBku 05.03.06 «DKo/orvsi ¥ Npupo/0ro/ib30BaHUe»

BHOCATCA Cj1eayromue qOMoJ/JIHEHWA U U3MEHEeHH:

,HOHOJ'IHEHI/IH 1 U3MeHeHHUs BHeC

(momxHOCTB, ®.1.0., moanucy)
Pabouast mporpamMmMa nepecMoTpeHa U o/jo0peHa Ha 3ace/laHuu Kadepbl
« » 202 r.
3aBenytomiuii Kadeapoit

(moamnuch) (®.1.0.)



