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1. HACITIOPT ®OHJAA OIIEHOYHbBIX CPEJACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn  oneHouyHbix cpeacts  (O®OC) — HeoTbemiieMas dacThb pabouei
IpOrpaMMbl  JTUCHUTUIHHBI  (MOIyJisi) «AHAIU3 OPraHUYeCKHX BEIIECTB» |
npeaHa3Ha4YeH Ui KOHTPOJIS U OICHKH 00pa30oBaTENIbHBIX TOCTIKEHUH CTYIEHTOB,
OCBOMBIIHNX MPOTPaMMYy JTUCITUTUTHHBI (MOTYJIS).

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

[enp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU O0YYaromerocs
tpeboBanusim  OI'OC BO wmaructparypa 10 HalpaBICHUIO TOATOTOBKH
04.04.01 Xumus u nporpaMMe MarucTparypsl bHOXUMUS, yTBEPKIECHHBIM PUKA30M
MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit ®eneparuu ot 13 urons 2017 r.
No 655 (c u3sMeHeHUsIMU U TOTIOJTHEHUSIMU ).

1.3. [lepeyens kommneTeHIHii, (opMHupyeMbIX B IMpolecce OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HANpaBJIeH Ha (POPMUPOBAHHE CIEAYIOIIMX
KOMIETEHIUA U UHANKATOPOB UX JIOCTUKECHUS:

Ko mo ®I'OC BO ‘ NHauKaTop 10CTHKEHUS

ObmenpodeccuonanbHbIe

OIIK-2.1. IIpoBOIUT KPpUTUUYECKUI aHAIIN3
pe3yabTaTOB COOCTBEHHBIX

OIIK-2 9KCIIEPUMEHTAJIBHBIX U PaCU€THO-
Crnoco0eH aHanM3upoBaTh, UHTEPIIPETUPOBATH U TEOPETHHUECKHX PaboT, KOPPEKTHO
000011aTh MHTEPIIPETHPYET UX

pE3yJIBTAThl SKCIIEPUMEHTAIBHBIX U PACYETHO- OIIK-2.2. ®opMmynupyeT 3aKI04YEHNS U
TEOPETUUYECKUX pa60T BBIBOJIBI 11O pE3yJibTaTaM aHAJIM3a

JIMTCPATYPHBIX JaHHBIX, COOCTBEHHBIX
OKCIICPUMCHTAJIBHBIX U PACUCTHO-

B I/I36paHHOI>'I 00JIaCTH XMMHUU WU CMEKHBIX

HavE TEOPETUYECKHUX PadoT B U30paHHOU 00macTu
XHUMHH WM CMEKHBIX HAYK
[IpodeccuonanbHble
[1IK-2.1. [TpoBoauT mouck
K2 CHEIMaTN3UPOBAHHON MH(POPMAITUH B

MMaTeHTHO-UH(OPMAIMOHHBIX 0a3ax JTaHHBIX
[1K-2.2. Ananuzupyet u 06001maer
Pe3yNbTaThl MATEHTHOTO MTOMCKA 110 TEMAaTHKe
MIPOEKTa B BEIOPaHHOM 007acTH XUMUHU
(XMMUYECKOW TEXHOJIOTHH)

Cnoco0eH npoBOIUTH NATEHTHO-
UH(OPMAaILIMOHHbIE UCCIIE0BAHMS B BEIOPaHHOM
00JacTh XMMHUH U/UITU CMEKHBIX HayK

1.4. dtanbl (GOpPpMUPOBAHUSA KOMIIETEHUHUII M CpeACTBA OIEHUBAHMS
YPOBHSI UX c)OPMHPOBAHHOCTH

KoHTpO/ILHO-011eHOYHbIE

Jransl popMmupoBaHus komnereHuuii | Komnerenuun
cpeacTBa / cnocod OLeHUBAHUSA

PA3JIEJI 1. CnekTpocKonu4eckue OIIK-2 Y cTHBIN onpoc, 3amura




METO/Ibl aHAIN3a I1K-2 nabopaTOpHBIX PaboT, MPOBEPKA
CaMOCTOSITENIbHOM paboThI
PA3JIEJI 2. lpyrue MeTo/ bl aHaNIA3a OIIK-2 VYcTHBIN Onpoc, 3amura
OpPraHUYECKUX BEIIECTB [1K-2 nabopaTtopHbIX paboT, MpoBepKa
CaMOCTOSITEIILHOM paboThl
Texkymias arrecranus OIIK-2 Kontponbnas padota
I1K-2
IIpomeskyTOoUuHAsE aTTecTALMS OIIK-2 3ayer
I1K-2

1.5. Onucanue nokasareseil GopMupoBaHus KOMIETEHIUH

Koa xkoMnereHnumn

Pe3yabTaThbl C)OPMHPOBAHHOCTH

OIIK-2

3HaeT: KaK NPOBOJUTh KPUTUYECKHH aHAIU3 PE3yJIbTaTOB COOCTBEHHBIX
AKCIIEPUMEHTAJIbHBIX U PACUE€THO-TEOPETUUECKUX PadOT, KOPPEKTHO
UHTEPIIPETUPYET UX.

YMeer: BIBOJUTH U aHAJTU3UPOBATH COOTBETCTBYIOLME COOTHOLICHMUS,
UCIOJIb30BaTh MX MPH PEIICHUH 3a]1a4 U BBIIIOJHEHUH JIAOOPATOPHBIX

pabor.
Bnameer HaBbikamMu: (OPMYJIHMPOBKH 3aKIOYCHHUS U BBIBOJOB IIO
pe3yJibTaTam aHanvsa JINTEpATypPHBIX JIAaHHBIX, COOCTBEHHBIX

OKCIICPUMCHTAJIbHBIX H PaCUCTHO-TCOPCTHUYCCKUX pa60T B H36paHHOI>'I
001aCTH XUMHH UJIA CMEKHBIX HayK.

[1K-2 3HaeT: KJIacCU(PUKaIHIO, 0COOEHHOCTH, annapaTypy, TEOpETHUECKUE
OCHOBBI, 00JJaCTH UCTIOJIb30BaHUS PU3UKO-XUMUYECKIX METOJIOB aHAIN3a,
(U3UKO-XMMUYECKUX METO/I0B aHaIM3a; (PU3NKO-XUMUYECKUX METO/IOB.
VYmeer: [IpoBoauT nouck criennaiu3upoBaHHON HH(OPMALIMK B TATEHTHO-
MH(POPMALMOHHBIX 06a3ax TaHHBIX.
Braneer HaBbikamu: aHanu3a U 0000IIEHHS pe3yIbTaTOB TATEHTHOTO
MIOMCKA 110 TEMATUKE NMPOEKTa B BBIOPAaHHON 00JIACTH XUMUHU (XUMHUYECKON
TEXHOJIOTHH).
1.6. Kpurepuun oneHuBaHWsI KOMIIETEHUMH HA Ppa3HbIX JTamax Hx
¢popMupoBanus
KoimnuecTBo
Bup y4yedHoii padoThl 0aJLi10B
0P0 0-300 300
4 cemecTtp
BrinoHeHune u 3anmTa J1abopaTtopHbIX paboT 50 - -
CamocrosTenbHas padora (IpoBepKa KOHCIIEKTOB) 10 - -
IIucbMEHHBIN 3a4eT 40 - -
Bcero 100

HaxonureanHas cucrteMa ounenuBanus mo 100-0ajibHOM mKaJje

YeroipexOaiibHASA Cucrema
100-6anabHas BykBeHHas mIKaJia, COOTBETCTBYIOLIAS
CHCTeMa OLleHHBAHUSA . OLIeHMBAHUS
HIKaJa 100-6anabHO# mIKaTE
IK3aMeHa 3ayera
OT1nu4HO 90-100 A — OTIIMYHO — TEOPETUUECKOE COAEPKAHNE 3auTeHo
Kypca 0CBOEHO TIOJIHOCTBI0, Oe3 pobeos;




HEOOXOIUMBbIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaioM chOpMUPOBAHbI;
BCE MPETyCMOTPEHHBIC TPOrPaMMOit
00yueHMs yucOHBIC 3a]aHUs BBITOJHCHBI,
Ka4eCTBO MX BBLIMOJIHEHHUS OLIEHEHO YUCIOM
0ayuIoB, OJIM3KMM K MAKCUMATbHOMY

Xopowo

83-89

B — oueHb XOpPOILIO — TEOPETHUECKOE
coziepKaHne Kypca OCBOCHO ITOJHOCTEIO, 0e3
po0eIoB; HeOOXOIUMEBIE TPAKTHIECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM C()OPMHPOBAHEI; BCE
IPEeIyCMOTPEHHBIE IPOrPaMMOi 00yUeHUS
yueOHBIe 3aJaHHs BBIIIOJIHEHBI, KA4eCTBO
BBITIOJTHEHHS OOJIBIIMHCTBA U3 HUX OLIEHEHO
YHCIIOM 0aJIJIOB, OJIM3KUM K MaKCUMaJIbHOMY

Xopowo

75-82

C — XOpOIIIO — TECOPETUIECKOE COICPIKAHKE
Kypca OCBOCHO ITOJHOCThIO; HEKOTOPBIC
MPAaKTUYCCKHUE HABBIKU PaOOTHI C OCBOCHHBIM
MaTepHaioM COPMHUPOBAHBI HETOCTATOYHO,
BCE MPEIyCMOTPEHHBIC ITPOrPaMMOit
o0y4eHust yueOHbIC 3aaHusI BBITOJIHEHBI,
Ka4yeCTBO BBIIIOJIHEHUSA HU OJHOIO U3 HUX HE
OLIEHEHO MUHUMAJILHBIM YHCIIOM 0aJlIoB,
HEKOTOPBIC BH/IbI 33/IAHUI BBITIOIHEHBI C
OIINOKaMHU

Y,I[OBJ'IGTBOPI/ITGJIBHO

63-74

D — yIOBIIETBOPHUTEIEHO — TEOPETHUECKOE
coJiepXKaHue Kypca OCBOGHO YaCTUYHO, HO
po6esbl He HOCAT CYIECTBEHHOIO
XapakTepa; HeoOX0JUMBbIE MPAKTHYECKHE
HaBBIKHA PabOTHI C OCBOGHHBIM MAaTEPHAJIOM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIIUHCTBO
MIPEIYCMOTPEHHBIX IPOrpaMMOi 00ydIeHUs
y4eOHBIX 3aJaHUH BBITIOJTHEHO, HEKOTOPBIC U3
BEITIOJTHEHHBIX 33JaHUH COAepIKaT OMHOKHI

Y,I[OBJ'ICTBOPI/ITGJ'ILHO

50-62

E- niocpeacTBeHHO —TeOpeTHYECKOe
coziepKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIE IPAKTHYECKHE HABBIKK PAOOTHI HE
c(opMHpPOBaHBI, MHOTHE NIPEIYCMOTPEHHBIC
y4eOHOI1 mporpaMMoit 00y4eHus yIeOHbIe
3aJIaHusI HE BBITIOJIHEHBI JIN0O KauecTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLCHEHO
YHCIIOM 0aJIJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynosnerBoputesbHo

21-49

FX — Hey1OBIIETBOPHUTENEHO — TEOPETHUECKOE
COJIep’KaHNE Kypca OCBOCHO YaCTHIHO;
HEO0XOIUMBIE MPAKTHYECKIE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaJIOM He
c(opMUpOBaHbI; OOJIBIIMHCTBO
NPElyCMOTPEHHBIX Y4eOHOH IporpaMMoi
00y4eHust yueOHbIX 3a/laHHi HE BBITIOJHEHO
00 KauecTBO MX BBIIIOJHEHHUS OLICHEHO
YHUCIIOM OaNyIoB, OJIM3KUM K MUHUMAJIBHOMY)
MIPH TOTIOJTHHUTEIIFHO CaMOCTOSATEFHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBIIIICHNE Ka4eCTBA BHITIOJHEHUS YIEOHBIX
3aJaHuN

HeynosnerBoputesnbHo

0-20

F — HeyI0BIIETBOPUTENBEHO — TEOPETHIECKOE
coziepKaHKe Kypca He OCBOCHO;
HE0OXOIMMBIE TIPAKTHUECKIE HAaBBIKUA PabOTHI
He c(OPMHUPOBAHBI; BCE BBHIIIOJIHEHHBIC
yueOHbIe 3aJJaHusl COJEPKaT IpyOble OIIHOKH;
JIOTIOJTHUTENbHAs CaMOCTOsATeNIbHasl paboTa
HaJl MaTepHajIoM Kypca He MPUBEIET K
KaKOMY-JIM00 3HaYMMOMY HOBBIIICHHIO

He 3auteno




| | kauecTBa BHIIONHEHMS YUEOHBIX 3a1aHMUIT |

2. KOHTPOJIBHO-OIEHOYHBIE CPE/ICTBA

2.1. OueHO4YHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS
Bonpocs AJ151 poBeAeHUs YCTHOIO ONpoca:

1. KakoBbI OCHOBHBIE 0COOEHHOCTH (PU3UKO-XUMHUUYECKUX METO/I0B aHAIIA3a
OpraHUYECKUX BEUIECTB?

2. Kakue cBoiicTBa BemecTBa NPAaKTHUYECKH pEANM3YIOTCA B KAadyeCTBE
aHAJIMTUYECKOTO CUTHaa?

3. MokHO 71 TIO IIBETY BELIECTBA MPEJICKA3aTh €r0 CHEKTP MOIJIONIECHUS B
BunuMort u Y®- obnactu? W HA000pOT — MOXKHO JHM TO CIEKTPY BEIIeCTBa
npenackasarhb ero uBet? [IpuBeante npumMeps st 000CHOBAHMS CBOETO OTBETA.

4. Vkaxure pU3ndeckuid CMbICI MOJISIPHOTO KO3(PUIIMEHTa NOTIOIEHUS.

5. B kakux cnydasx cOXpaHSAETCS JMHEWHAs 3aBUCUMOCTb ONTHYECKOU
IJIOTHOCTH OT KOHLIEHTpauu?

6. Kakue mpouecchl jexar B OCHOBE BO3HUKHOBEHHSI AHAIUTHYECKOTO

CUTHaja B METOJIE MOJEKYJISIPHO-a0COpPOIMOHHOrO aHaimm3a B Y® U BUAUMOMN
obJacTsx crekrpa’?

7. Kakoe npoucxoxaeHnue MMEI0T CIIEKTPbl KOMOMHAIMOHHOTO paccessHus?

8. Ha 4em oCHOBaHbI METOJbl KOJMYECTBEHHOTO AaHAJIHM3a MO CIEKTpaM
KOMOHMHAIMOHHOTO paccestHus? B ueM cyniHoCTh aTOMHO-a0COPOIIMOHHOTO aHau3a?
Urto siBNsieTCS aHATUTUYECKUM CUTHAJIOM B 3TOM METOAE?

0. Kakue IOCTOMHCTBA U HENOCTATKU XAPAKTEPHBI NI METOJOB aTOMHO-
a0COPOIIMOHHOTO aHaIN3a U YMUCCUOHHOM CTIEKTPOCKOUN?

10. B 4em cynrHocTh siIepHOTO MarHUTHOTO pe3oHaHca (IMP)?

11. Kakue sapa oOnagaroT mapamMarHUTHBIMA U KaKue JUaMarHUTHBIMU
CBOMCTBamMu?

12.  Kak paccuuThIBaeTCsI XMMUYECKHUM CABUT, YTO OH XapaKTEPU3yeT?

13. Kakue TpeOoBaHusS NpenbsABIAOTCS K craHgapram B SMP? Kakue
BEILIECTBA UCIIOJIB3YIOTCS B KAYECTBE CTAHAAPTOB IIPU CHIATUU CIIEKTPOB SIMP?

14.  Yto Takoe 3MEeKTPOHBINA MOTECHIAAI, OT YETO 3aBUCUT €r0 BEJIUYUHA?

15. Hanummre ypaBHenwe HepHcTa 11 peakuuu, NpOTEKalOMIe Ha
MHKOBOM IIJIACTUHKE B PACTBOPE XJIOPHUAA [IMHKA.

16. TIlpsmas  norenmuomerpusi. CymHOCTh, 00JacTh  IPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTATKH METO/1A.

17. B dem cynHoCTh XpoMaTorpaguieckoro mpoiecca’?

18. Kak xmaccupumupyroT METOJbl XpoMaTorpaguu MO arperaTHoMy CO-
CTOSIHUIO (Da3 U 10 METOAMKE MPOBEACHUS IKCIIEPUMEHTA?

19. B ueM coCTOUT NPOSBUTEIBHBIN (2JTFOIHTHBIN ) aHATU3?

20. Ha yeM OCHOBaH MaccC-CIHEKTPOMETPUYECKUIN aHAIN3?

21. Kakwue cBolicTBA HOHOB TNPUBOASAT K HX pA3LEICHUIO B Macc-
CIIEKTpoMeTpe?

22. HayeM OCHOBaH Ka4€CTBEHHBIN MaCC-CIIEKTPOMETPUUECKUN aHATINA3?



Oo0pa3zen 3a1aHnii K KOHTPOJLHOM padoTe:

1. ®usnueckoe CBOMCTBO ATO

a) CBOWCTBO, MPUCYIIIEE BEIIECTBY BHE XUMHUYECKOTO B3aUMOECHCTBUS,

0) oTBeTHAs peaKklis Ha BHEIITHEE BO3/ICHCTBHE;

B) M€pa B3aUMOJICUCTBUS;

r') OOBEKTUBHAS XapaKTEPUCTUKA BEIECTBA.

2. 3anpelieHHbIe AEKTPOHHbBIE TTEPEXO0IbI ATO:

a) MepexoIbl, KOTOPhIE HE MOTYT OBITh OMKMCAHBI CYHIECTBYIONUMU HAYYHBIMU
TEOPUSIMH;

0) mepexo/ibl, KOTOPbIE HE IPOUCXOIST HU MPU KaKUX 00CTOATENbCTBAX;

B) IIEPEXO0/Ibl, BEPOSATHOCTh KOTOPBIX KpailHE Mala;

') HET TaKUX MEPEXOJIOB.

3. Ha xoadduumueHT MOJSIPHOTO TOTJIOMIEHUS HauOOJbIlIee BIHUSIHUE
OKa3bIBAIOT:

a) JJIMHA BOJIHBI TPOXOSIIETO CBETA;

0) Temnepartypa;

B) KOHLIEHTpAaLUs pacTBOpa;

I') IPUPOJIa BELIECTBA.

4. Kaxkoit cBeT pacceuBaeTCsi B HaWOOJIbIIEH CTENEHW YacTUIIAMH,
HaXOJISIIUMUCS B pACTBOPE BO B3BEIIECHHOM COCTOSTHUU:

a) JKEITHIH;

0) cuHuUl;

B) 3€JICHBII;

') KpacHbI.

5. PaccuuTaTh paBHOBECHBIN MOTEHIIMA CEPEOPSHON TUTACTUHKH, OMYIICHHON
B pacTBOp cyibdata cepebpa ¢ kouuentparmeit 0,001 Monn/nm mpu Temmeparype
27°C.

6. B KOHIYKTOMETPHYECKYIO SYEHKY C DJIEKTPOAaMM ILIOIambio 2,25 cm?,
PACIIOJIOKEHHBIMU Ha PAcCTOSTHUU 4 CM JIpYT OT Jpyra, MOMEIIEH PacTBOp XJIOpHUaa
kst ¢ koHueHtpanue 0,01 monw/n. Msmepennoe npu temmeparype 25°C
CONPOTHUBJICHUE pacTBopa coctaBwio 1259,56 Owm. PaccuutaTh yAenbHYIO U
MOJISIPHYIO AJIEKTPUUYECKUE TTPOBOAUMOCTH pacTBOpa U KOADPUIIUEHT dIEKTPUIECKOM
MIPOBOJAMMOCTH XJIOPHUA KaJsl.

7. BplUMCINTL CTENEHb AUCCOLUMALMMA YKCYCHOM KHCIOTBI B pacTBOpe,
MOJISIpHAsE MOPOBOJUMOCTH KOTOporo nmnpu Temreparype 25°C  cocraBisieT
0,0001464 cm-mM*/MOTb.

8. Uepes KoJOHKY ¢ KatnoHUTOM B H* — opme mpomyctunm 20 Mt pacTBopa
KCl. Omroar ottutpoBamu 15 mum 0,1 moms/n pactBopa NaOH. Omnpenenutsb
conepxkanre KCI B ananu3zupyemMom pacTBope.

9. Koaddumment mossipaoro noriomenuss KMnOy4 nipu asivHe BoJiHBI 546 HM
paBeH 2420. OnTuueckasi IIIOTHOCTh UCCIIEAYEMOI0 PacTBOpa B KIOBETE TOJILIMHOM
cnos 2 cm pasHa 0,80. Yemy pasen T(KMnO4/Mn*?), r/mn?

10. Onpenenuts MaccoByto oo (%) MeTaHa U 3TaHa B ra30BOM CMeECH, €CJH
IJIOIAAM XPOMATOrpaUUecKuX TMHUKOB M TMOMPAaBOYHbIE KOADPUIIMEHTHI ATUX
KOMIIOHEHTOB PaBHBI, COOTBETCTBEHHO: 80 MM? 1 1,23 mm?, 40 mm? u 1,15 MM



2.2. OueHo4YHbIE CPEACTBA IS IPOMEKYTOYHOM aTTeCTANMHU
Bomnpocs! k 3auery:

1. OOmrast xapakTepuCTHKa W KiIacCU(PHUKAIMI METOIOB HWCCIICIOBAHUS
OPraHUYECKUX COCIUHECHUN.

2. NudpakpacHast CIEKTPOCKOIIHS.

3. [Tonyuenne UK cniekTpos.

-+, YCeTpoiicTBO M OCHOBHBIE MNPUHLUIIBI PaboThl coBpeMmeHHbIx WK-
CHEKTPOMETPOB. IHTEeprpeTalus CleKTPOB.

5. XapakTepuCTUYECKUE TPYIMIOBbIE YacCTOThl OPraHUYECKUX MOJEKYI:

YJIEBOJIOPOJIOB, TUAPOKCUICOACPKAIIMX COCAUMHEHHMM W  TPOCThIX  A(UPOB,
KapOOHWIJIBHBIX COEIMHEHHM, KapOOHOBBIX KHUCIOT M WX MPOU3BOAHBIX, a30T U
cepycoepKalux COeTUHEHUN, T€TEPOLUKINYECKUE COCTUHEHUS.

6. [Tpumenenne UK cnexrpockonuu i UACHTUPUKAUUA OPraHUYECKHX
COCIMHEHUW, KOHTPOJISI KayecTBa OOBEKTOB OKPYKAIOIIEH Cpellbl, MapaMmeTpoB
TEXHOJIOTUYECKUX MPOLIECCOB

7. CrnexTpockomnusi KOMOMHAIIMOHHOTO PACCESHUS CBETA.

8. CnekTpoCKOomnus IePHOTO MArHUTHOTO PE30HAHCA.

9. Teopus SAMP.

10. XuUMHYECKHHU CIIBHI.

11. Cnexktpbl IPOTOHHOTO SIAEPHOTO PE30HAHCA OPTaHUYECKUX MOJIEKYII.

12.  UYwucno curHanoB (PKBUBAJICHTHBIC U HEAKBUBAJICHTHBIC TPOTOHBI).

13. XuMu4eckuil CIBUT TPOTOHOB, BXOJAIINX B Pa3IMUYHBIC TPYIIITUPOBKH.

14. HHTEHCMBHOCTb CUTHAJIOB.

15. Coun-ciMHOBOE ~ B3aWMOJICUCTBUE  IMPOTOHOB c IIPOTOHAMH
(paciienyieHne CUTHaJIOB).

16. IlpuHuMNUanbHOE YCTPOHNCTBO © OCHOBHBIC MPHUHIMIBI  PpabOThI
coBpeMeHHbIX AMP-cniekrpomeTpos.

17. Tlpumenenne AMP crnekTpockonuu AJig UACHTU(PUKALMH OPTaHUYECKUX
COCIMHEHNH.

18. IIpupona u nonyuenue YD cnekrpa.

19. VYcrpoilcTBO W OCHOBHBIE  NPHUHIMIBI  pabOThl  COBPEMEHHBIX
Y®DcrieKTpoOMEeTpOB.

20. HHreprperaiysi CHEKTPOB.

21. XapaKTepHCTUYECKHE MOJIOCHI MOTJIONIEHNS OPTaHUYECKUX COCTUHEHUN:
COAEPXKAIIMX TOJIBKO P-3JIEKTPOHBI; HACBIIMICHHBIE COEAWHEHMS, COJEpKallue n-
AJIEKTPOHBI; COCAUHEHHS, COJAEpPKAIIUE P -dJIECKTPOHBI; CONPSIKEHHBIE CUCTEMBI,
CHUCTEMBI C JUIMHHOU LIENIBIO COTPSIKEHUS.

22. Ilpumenenne Y® CreKTpOCKONMUU I UASHTU(DUKAIIUN OPTaHUYECKUX
COCJIMHEHUW, KOHTPOJISI KayecTBa OOBEKTOB OKPY)KAIOUIEH Cpenbl, MapameTpoB
TEXHOJIOTUYECKHUX MPOLIECCOB.

23.  CHOexkTpocCKOIHs 3JIEKTPOHHOTO NapaMarHUTHOIO PE30HAHCA.

24.  DJIEeKTPOXMMHYECKHE METO/IbI aHAIU3A.

25. Meroapl pa3ielieHusl 1 OYUCTKU BEIIECTB.

26. DnexkTpodopeTUUeCcKrue METOIbI.



27. Xpomatorpadusi.

28. OCHOBHOW MPHUHIMII XPOMATOTrpaQHUUECKOro pasleleHus cMmecen
OpraHUYECKUX BEIIECTB.

29. OrtHecenne xpomarorpaduu MO arperaTHOMy COCTOSIHHIO TOABH)KHOMN
da3pl Ha xuAKOCTHYIO (BDXKX) 1 razosyro (IKX).

30. OrtHecenue xpomarorpaduud 1O MPHUPOAE HEMOJABMKHOW (a3l Ha
aJICOPOIIMOHHYI0, pachpeneIuTeIbHy0 (a0COpOMOHHYI0) U HWOHOOOMEHHYIO (Ha
KaTHOHUTAX U AHUOHUTAX ).

31. Texnuka xpomaTorpapuyeckoro pasjieieHus: pa3jieliecHue Ha KOJOHKaX,
OyMakHas 1 TOHKOCJIOMHas XpoMaTtorpadus.

32. IlpuHUMNUAIbHOE YCTPOWCTBO W OCHOBHBIE NPHUHIMIBI PAOOTHI
COBPEMEHHBIX KOMIBbIOTU3UPOBAHHBIX I'a30-KUAKOCTHBIX XpoMaTorpagos.

33. IloaroroBka KOJIOHOK W MOAOOp PEKUMOB pa3feiieHUs] B 3aBUCUMOCTHU
OT COCTaBa pa3JesieMO CMECH.

34. Ilpumenenue xpomatorpaduu Mg HUASCHTU(PUKAIUU OPraHHUYECKUX
COCINMHEHNH.

35. Macc-crekTpoMeTpus.

36. KauecTBeHHBII U KOJTUYECTBEHHBIN aHAIN3.

37. OmpeneneHue HEHACBIEHHBIX YTIEPOI-YIJIEPOAHBIX CBA3EH.

38. Metoasl omnpeneneHuss WOJHOTO Yuciaa. MeTonbl, OCHOBaHHBIE Ha
TUJIPUPOBAHUM, OPOMUPOBAHNUH, O30HUPOBAHUH.

39. KauecTBEHHOE U KOJUYECTBEHHOE OIPEACIICHUE raJION€HAIIKAHOB.

40. OmnpeneneHue rTUAPOKCUIIBHON TPYIIIIHIL.

41. Metonasl, ocHOBaHHBIE HA dTepuduKkanmu. Onpenenenue 1,2-110M0B.

42. AHanu3 cMecel CIupTOB.

43.  OmnpeneneHue alIKOKCUIIbHBIX TPYIIIL.

44.  OmnpeneneHue TUIPOKCUIBHBIX TPYII KUCIOTHOTO XapakTepa B peHoax

45. Ilpsimoe TUTpOBaHME 3MOKCUCOECAWHEHUNW T'HAPOTATIOTeHUPYIOUUMU
peareHTamH.

46. HonmomeTpuuecKue METOJIbl OINPEJEICHHUS] OPraHUYECKUX MEPOKCUIIOB.
CoBMecTHOE omnpe/ierieHue NepeKUCcH BOI0PO/Ia U HAJAKUCIIOT.

47. KonopumeTpuueckuii METOJl ¢ IpuMeHeHueM pojanua xxenesa (II).

48. Merton c npumenenreM poaanuaa xenesa (Il) u cynsdara turana (I11).

49. KomopuMeTpH4eCKHMH METOJ C¢ TPUMEHEHHEM JICHKOOCHOBAHMS
METUIIEHOBOTO CHHETO

50. IlpumeHnenue peaktuBa ['puHBApa [N ONPEACIICHHUS AKTHBHOIO
BOJOPO/A.

51. IlpuMeHeHue amOMOTHIAPUIA JIUTHUS. APreHTOMETPUYECKHE METOIbI
OIPEENICHMS alleTHIIEHOBOTO BOAOPO/IA.

52. Omnpenenenue ¢ noMoupio xjaopuaa meau (1).

53.  MepKkypuUMETPUUECKUA METO/.

54. IlpsaMoe TUTPUMETPUUYECKOE ONPEIeTICHUE aMUHOTPYIIbI.

55. Mertozasl, OCHOBaHHBIE HA AllUITUPOBAHUH.

56. Mertoasl, OCHOBaHHBIE HAa TUA30TUPOBAHUHN U HUTPO3UPOBAHUHU.



57.

MCTO,Z[BI OonpcCAcCICHUA apOMAaTUYCCKUX aMHHOB, OCHOBAaHHBIC Ha

oOpazoBanuu ocHoBaHui [1Iudda.

58.
xKelesa.
59.

Onpez(eneHI/Ie HUTPO- W HHUTPO3OI'pYyHIIbl BOCCTAHOBJICHHUCM COJISIMU

Omnpenenenve nucyib(OUIOB: METO/IbI, OCHOBAHHBIE HA BOCCTAHOBJICHUU

N Ha OKHMCJICHHH.

60.
61.
62.

OKHCJICHUH.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

AHanmu3 cMecel TUaTKUIANCYIb(OUIOB U THOJIOB.
OmnpeneneHue ciaeaoB AUCYIbPHUIOB.
OmnpeneneHue CyabPuIoB U CyIb(HOKCHIOB: METOJIbI, OCHOBAaHHBIC Ha

AHanu3 cMecell TUamKuicyibQuaoB U THOJIOB.

AHanu3 cMecel TUamKuiICyIbPua0B U TUATKUIAUCYIb()HUIOB.
TuTpUMeTpUUYECKIIN METO/] OTIpeIeICHHs CYTh(HOKCHUIOB.

Metonbl, OCHOBaHHBIE HA BOCCTAHOBJIEHNH XJiopuaoM tutana (I1I).
MeToj, OCHOBaHHBIN Ha OKUCIICHUH OMXPOMATOM.

Onpenenenne COCTUHEHNUN Psifa alleTUIIEHA

Cnioco0bl 0OOHapyKeHUs yIiiepoja.

CrniocoOb1 0OHapy>KeHHUs BOJOpoAa

CnocoObl 0OOHapyKeHus a30Ta.

Croco0bl 0OHapY)KEHHSI CEPhI

CrniocoOb1 0OHapY>KEeHHUSI TaJIOTEHOB.

Crioco0Ob1 0OHapYKEeHUS KUCIOPO/Ia.

Crnoco6b1 oOHapysxenust ¢ocdopa.

CriocoOb1 0OHAPYKEHUSI METAIIJIOB.

[IpoGa Jlaccens: myis oOHapyKEHUSI KAKUX DJIEMEHTOB €€ UCTIONB3YIOT?
MeTtonpl, UCTONb3yeMble sl KOJTMYECTBEHHOTO 3JIEMEHTHOTO aHajIn3a

OpraHNYCCKHX BCIICCTB.

79.

OyHKIMOHAJIBHBIN aHAJIU3 OPraHWYECKUX BelleCcTB. KaueCTBEHHBIN U

KOJINUECTBEHHBIN aHAJIN3

80.
81.
82.

IPYNIOM.

83.

IPYIIION.

84.

IPYIIION.

85.

IPYIIION.

86.

QOYHKIMOHAIBHBIA AHAIN3 MTPEAETBHBIX COCIUHEHUM.

OyHKIUOHAIBHBIN aHAJIN3 HENPEACIbHBIX COCUHECHUM.
QOYyHKIMOHAJIBHBIA aHAJIU3 OPraHUYECKHUX BEIIECTB C THUIAPOKCUIIBHOM
OYHKIIMOHAIBHBIA aHaJu3 OPTaHMYECKUX BEIIECTB C KapOOHWJIHHOU
OYHKIIMOHAIBHBIA aHAIM3 OPTaHMYECKUX BEIIECTB C KapOOKCHUIHLHOU

OYHKIIMOHAIBHBIN aHAIN3 OPTAaHUYECKUX BEIIECTB C CYIb(THAPUIHLHOM

OYHKIMOHAJIBHBIM aHAJIN3 OPraHUYeCKUX BeIIeCTB. AHAIU3 CyIb(UI0B

U TUCyb(GUIOB.

87. OyHKIMOHAJIBHBI  aHAMM3  OpPraHWYECKWX  BEIIEeCTB.  AHaIU3
CyJ1b(hOHAMHUJIOB.
88. DyHKIMOHAIBHBI  aHAMM3  OpPraHWYECKWX  BEIIEeCTB.  AHaIU3

HHTpOCOGﬂHHCHHﬁ.



89. OYHKUMOHAJIBbHBIA aHAJIN3 OPTAaHUYECKUX BEIECTB C aMUHOTPYIIIION.

90. Kakme MeTompl HCHONB3YIOT JUIA  BBIACIECHUS  OPraHUYECKOro
COEIMHEHUS B YUCTOM BHJIE.

91. Kak n0oKa3pIBalOT YACTOTY BBIAEIEHHOTO OPTaHUYECKOTO BELIECTBA.

92. Kakme  aHanM3aTOpPBl  MCIOJB3YKD  JUII  MHOTOKOMIIOHEHTHOTO
AJIEMEHTHOI'O AHAJIN3A.

93. Kakue MeToapl UCHONB3YIOT I ONpPEACNCHUs] CTPYKTYPHOH (HOpMyIIbl
OpraHUYECKOr 0 BEIIECTBA.

94. Kakue MeTOmbl UCHOJB3YKOT s COBMECTHOTO  OINPEIEIICHHUS
OpPraHUYECKUX COCUHEHUN B CIOKHBIX 00bEKTaX.

95. Kak ocymecTBisieTcss MaTeMartuyeckas o00paboTka  pe3yJbTaToB
ONpEICJICHNS] OPTaHUYECKUX COCTMHEHUN NHCTPYMEHTAIbHBIMA METO/IAMH aHAIN3a.

96. Uto Takoe anHanmutuueckuii curran? KakoBa ero dopma B pazaudHBIX
MeToIax aHayimza?

97. Uto Takoe cTaHAapTHHIA 0Opazern?

98. B wem paznmMuWe METONOB ONPEACICHHUS  aHAJIUTa: METOJa
rpaJyupoOBaHHOTrO Tpaduka, METO/Ia CTaHIapTOB U METO/1a J0OOABOK.

99. Kakme  aHaNUTHYECKHME UM  METPOJIOTMYECKHE  XAPAKTEPUCTHUKHU
WCIIOJIB3YIOT IPYU MPOBEJACHUY aHAIM3a OPraHUYECKUX BEIIECTB?

100. Kaxk npoBOAUTCS 3IEMEHTHBIN aHAJIN3 OPTaHUYECKUX COCTUHEHUM ?

101. KaudecTBeHHOE M KOJIMYECTBEHHOE OMPEEICHHUE BOJOPO/IA.

102. KadecTBEeHHOE M KOJMYECTBEHHOE OMPECICHHUE YTIepoa.

103. OcoOGeHHOCTH OIpeeNIeHHs] YTIIepoaa B MPUCYTCTBUM KUCIOPO/Ia, a30Ta,
CEpbI raJIOT€HOB.

104. KaudecTBEeHHOE M KOJUYECTBEHHOE OMPEEICHHUE a30Ta.

105. KauecTBEeHHOE M KOJUYECTBEHHOE ONPE/ICICHHUE TAJIOTCHOB.

106. KayecTBeHHOE M KOJMYECTBEHHOE OTPEICICHUE CEPBI.

107. KadecTBeHHOE U KOJIMUECTBEHHOE onpeenienue gpocdopa.

108. KauecTBEeHHOE M KOJMYECTBEHHOE OMPEAECICHUE KUCIOPOA.

109. KauecTBEHHOE W  KOJIMYECTBEHHOE ONPEACICHUE  METAUIOB B
OpraHUYECKUX COCIMHEHUSX.

110. Kak npoBoautcst yHKIIMOHAIBHBINA aHATN3 OPTaHUYECKUX BEIECTB?

111. KadecTBEHHBII M KOJWYECTBCHHBIM aHAIU3 BEIIECTB, COAEPKALIUX
JIBOMHBIE TPOMHBIC CBSI3H.

112. KadecTBEeHHbIN U KOJIMYECTBEHHBIN aHATU3 OPraHUYECKUX COSTUHEHHI C
TUAPOKCHIIIBHOM TPYIIIOMN.

113. KadecTBeHHBIN U KOJWYECTBEHHBIN aHAIN3 KAPOOHMIBHBIX BEIICCTB.

114. KadecTBeHHBII M  KOJWUYECTBEHHBIM  aHamu3  KapOOKCHIIBLHBIX
COCIMHEHUM.

115. KadecTBeHHBIN U KOJWYECTBEHHBIN aHATU3 S-COJIEPKALTUX COCTUHEHUH.

116. Omnpenenenve CyIbPrUAPUIBHBIX COCIUHEHUHM U  CYJIbQUIOB U
TACYIb(UIOB.

117. Onpenenenue cyabHOKUCIOT, CYIb(OUHOBBIX KUCIOT U CYJIb(HOHAMUIOB.

118. KauecTBeHHBIN " KOJIMYECTBEHHBIN aHamu3  N-coJeprKaimx
COEJIMHEHUMH.



119. Omnpenenenne anudaruueckux U apOMaTUYECKUX HUTPOCOETMHEHU .

120. Omnpenenenue anudaTUIECKUX U APOMATUYECKUX aMUHOB.

121. Kakpe MHCTpYMEHTaJIbHBIE METOJAbl AaHajdu3a MCIOJB3YIOT  JUIS
OIpPEAENEHHS CTPYKTYPHOU (DOPMYJIBI OPraHUYECKOTO COEAMHEHUS?

122. OTHOCUTEIBHBIE METO/IBI.

123. CrangaptHbie 00pa3Lpbl.

124. Tloaxoapl, UCMIONb3yEMBIE JUIsl ONIPEAEIICHUS aHAJIUTa B OTHOCUTEIIBHBIX
METOJaxX aHaIu3a.

125. Marematuueckasi o0pabOTKa peE3yJibTaTOB aHalU3a OPTraHUYECKUX
COeJIMHEHUM.

126. CrniocoObl OLIEHKH CIIy4aifHON U CUCTEMATUYECKOMN TOTPEIIHOCTH.

127. OOHapyXeHHs aleToHa € MOMOIIbI0 TpoObl JlnOeHa (BBIMOIHEHUE,
aHanut. 3¢dexT, ypaBHeHue) u poOsl Jlerains ( BbIoJIHeHUE, aHATHUT. 3D deKT).

128. IlpennoxxuTh XOA aHaNIM3a, IMO3BOJAIOIIAN pPA3IUYUTh TMPOTYKTHI
okucienust Oyranona-1 u OyraHomna-2.

129. T'mpponu3 rekcaMEeTWICHTETpAaMUHA B KHCIOW W IIEJIOYHOW Cpeaax.
OOHapyxeHue NpoAyKTOB ruapoau3a (aHaAIUT. 3(QPEKT, ypaBHEHHE).

130. KauecTBeHHBIE peaKIMM Ha alerar, OKcajlaT, TapTpar-, CAIHUIUIIAT-
VOHBI (BBINIOJIHEHUE, aHAIUT. 3(P(PEKTHI, ypaBHEHUS).

131. KadecTBeHHbIE pEakMUd HA AaHWIWH — W30HUTPUJIbHAS Mpooa,
B3aMMOJICHCTBHE C OPOMHOM BOJIOM (BBITIOJIHEHHE, aHATUT. 3PHEKThI, ypaBHECHUS ).

132. KauecTBEHHbIE pPEAKUMH HA O- AMUHOKHUCIIOTHI — B3aHUMOJECHCTBHE C
HUHTUJpUHOM, ruapokcuom meau (II), kcantonpoTenHoBasi peakius (BbIOJHEHUE,
aHanuT. 3(PeKThI).

133. KauecTBeHHass peakuus Ha O-TUAPOKCHUKUCIOTHI — PA3JI0KEHUE KOHII.
CEpHOM KHUCIIOTOU (BBITIOJIHEHUE, aHATUT. YPQEeKT, ypaBHEHUE).

134. KauectBeHHBIe peakiuu Ha yrieBoasl — IlogobemoBa-Momuiia.,
CenuBanoBa, Tpommepa, bapdena (BeimoaHeHue, aHAUT. Y3HPEKTHI).

135. llBeTHbIC peakiuy HA AHTUTIUPUH U aMUJONUPUH (BBITIOJIHEHHUE, aHAJTUT.
3hdexTsr).

136. OcanoyHble peakMu Ha AJKAJIOUIbl (BBINOTHEHUE, aHATUT. A EKTHI).
21. TanelioxuHHas nMpoOa Ha XUHUH (BBITIOJIHEHUE, aHATUT. 23Q(DEKT, ypaBHEHUE).

137. Mypekcuanas npo0a Ha MypuH (BBIOJIHEHHE, aHATUT. 3P eKT).

138. IlpeanoxxuTh METOJ aHaU3a, MO3BOJISIONIMN Pa3JIMYUTh CICAYIOIINE
BEIIIECTBA, YKa3aTh aHaIUTH4YecKue Y(DPEKThl: aHUIUH, TIUIEpUH (pacTBop), HEeHO
(pactBOD), pe3opIiuH (pacTBop).

139. Ilpennoxxuth METOJ aHadu3a, MO3BOJAIONIUN PA3IUUYUThH CIIECIYIOIINE
BEII[ECTBA, yKa3aTh aHAIUTUYECKHUE d(DPEKTHI: TIIOKO03a, JIAKTO3a, caxapo3a, Kpaxmall.

140. Ilpennoxxuth METOJ aHaIu3a, MO3BOJAIONIUN PA3IUUYUThH CIIECIYIOIIHNE
BCI[ECTBA, YyKa3aTh aHamuTH4YecKue O(OQPEeKTh: TII0K03a, (EHON, PE3OPIHH,
HiaBeseBas KMCIIOTa.



