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ABSTRACT

Master’s degree in training direction 04.04.01 Chemistry

Master’s Program “Physical and analytical chemistry”

Course title: Analysis of natural substances

Variable part of Block 1, 4 credits

Instructors: Professor L. Sokolova, associate Professor A. Mjagtchilov

At the beginning of the course a student should be able to:
theoretical knowledge of the basics of natural compounds separation from complex
biological matrices, the basic skills of performing analytical procedures, the ability to
handle organic solvents, to perform distillation and recrystallization of organic
compounds, the skills of preparing solutions with an accurate concentration, the
ability to work on serial devices. Discipline "Analysis of natural substances" logically
and meaningfully related to courses such as organic, physical chemistry. For the
successful development of the course requires knowledge and skills in chemistry. The
acquisition of theoretical knowledge and practical skills in the analysis of natural
substances.

Learning outcomes:

GC-10 Readiness for self-development, self-realization, use of creative
potential

GPC-1 the ability to use and develop the theoretical foundations of traditional
and new sections of chemistry in solving professional problems;

SPC-1 ability to carry out scientific research on the formulated subject,
independently make a research plan and obtain new scientific and applied results.

SPC-2 willingness to use modern equipment in scientific research.

Course description: Discipline "Analysis of natural substances" contains
theoretical and practical part. The theoretical part presents lectures on the theory of
methods of isolation and concentration of natural compounds, Analysis of individual
classes of natural compounds. The practical part of the discipline is represented by
laboratory works on the analysis of one of the most important classes of natural
compounds — flavonoids.

Main course literature:

1. Drugov , Y. S. Sample preparation in environmental analysis : a practical
guide / Y. C. Friends, Rodin A. A. - M. : BINOM. Laboratory of knowledge, 2009. -
855 p. http://lib.dvfu.ru:8080/lib/item?id=chamo:277664&theme=FEFU

3. Moskvin, L. N. Methods of separation and concentration in analytical
chemistry/ L. N. Moskvin, O. V. Rodinkov.; Dolgoprudniy : Intellect , 2012.- 348c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:663913&theme=FEFU.

4. Analytical chemistry : textbook for universities . in 3 volumes : vol . 2.
Methods of separating substances, and hybrid methods of analysis/ I. G. Zenkevich,
L. A. Kartsova, L. N. Moskvin and others ; under editorship of L. N. Moskvina.



http://lib.dvfu.ru:8080/lib/item?id=chamo:277664&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:663913&theme=FEFU

Moscow : Akademiya , 2008.- 300c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416081&theme=FEFU.

Form of final control: exam


http://lib.dvfu.ru:8080/lib/item?id=chamo:416081&theme=FEFU

AHHOTAUMS K padoyeil mporpaMMbl y4eOHOM IMCHUIIHHBI «AHAJTU3
NPUPOAHBIX BelEeCTB»

Pabouas nmporpamMma y4eOHOW JUCHUIUIMHBI «AHAIU3 MPUPOIHBIX BEILECTB)»
pa3paborana ajsg marucTpanToB 1 kypca mo HampasieHuio 04.04.01 «Xumus» 1o
npodmtro «Puzndeckas ¥ aHATUTHIECKAST XUMHUSD.

[Tpu pazpabotke paboueil mporpaMMbl yueOHOW AMCHUIUIMHBI HCIOIb30BaH
Oo6pazoBarenbubiii crangapt BO JIBOY nanpasnenuto noarotoBku 04.04.01 —
XuMmus, yTBepKACHHbIN mpukazoM pektopa [IBDY ot 04.04.2016 Ne 12-13-592. u
y4eOHBIH TUIaH M0 JaHHOW 00pa30BaTesIbHOM MPOrpaMMme.

JluciumiiHa BXOJUT B BapUaTUBHYIO YacTh JUCHUIUIMH TI0 BBIOOpY —
b1.B.JZIB.2.2. TpynoéMKOCTh AUCIUILIMHBI COCTaBIsAeT 4 3adeTHBIX eauHUIlbI (144
4ac.): U3 HUX JIeKuu (4 gac.), mabopaTtopHbie padoThl (32 4Yac.), CaMOCTOSITeIIbHAS
pabota (72 4gac.), KOHTpoJb (36 yac). 3aBepiraeTcs: IK3AMEHOM.

e ocBOEHNS AU CHUTLTHHBI

[enssMu OCBOCHUS AUCIIATIIIMHBI SBIISTFOTCS:

[IpuoOpeTeHue TEOpPETHUUECKUX 3HAHUM, MPAKTUUYECKUX YMEHHUI W HaBBIKOB B
00JIaCTH aHaJIM3a MPUPOIHBIX BEIIECTB.

3amaun:

1. TIlpuoOpereHue TEOPETUUYECKUX 3HAHUH OO0 OCOOCHHOCTSIX METOJIOB
BBIICIICHUSI IPUPOJTHBIX COSAMHEHUH.

2. OCcBOCHHE OCHOBHBIX ITPUEMOB M METOJIOB aHAIM3a IPUPOIHBIX COCTUHCHU;

3. 3HaKOMCTBO C aHAJIM30M KOHKPETHBIX IPUPOJHBIX OOBEKTOB.

NurepakTuBHble (POpMBI 00yUeHUs] TMPEAYCMOTPEHBI Y4YEOHBIM IIJIaHAMU
BKJIFOYAIOT B ce0Os MpOoOIeMHBIE JICKIIMH, HCCIIEIOBATEIBCKHUE JJa0OpaTOPHBIC PAOOTHI.

B pesynbrare u3ydenusi JaHHOW AUCIUILUIMHBI Y 00y4aromuxcsi GopMupyroTcs
clenyronme OOIIeKyIbTypHbIE, oO0menpodeccuonanbubie U MpodecCHOHATbHBIC

KOMITETEHIIUH.
Kox u ¢popmysmposka
(bopmy:up Iransbl GopMUPOBAHUS KOMIIETEHIIUH
KOMIIeTCHIIUHN
TOTOBHOCTSD K CoBpeMEHHOE COCTOSIHME€ HAayKH B 00JacTH aHaiu3a
CaMOpa3BUTHIO 3naer =
P ) MPUPOJIHBIX COEAMHEHUH.
camopeau3alu,
HCIOJIB30BAHUIO Ymeer [IpemmaraTe criocoObl aHAIM3a TPUPOIHBIX BEIIECTB.
TBOPYECKOTO Brianeer MeTtonamu BeIOOpa yCia0BHI MPOOOIOATOTOBKH U
norenymaina (OK-10) aHanu3a IPUPOJHBIX BEILECTB.
CIIOCOBHOCTEIO 3naer OCHOBHBIE METO/IbI BBIJIEJICHUS U aHATU3a IPUPOTHBIX
HCIIONE30BATE - COCTMHEHUH Pa3IMYHbIX KJIACCOB
a3BUBATh [Ipemmarate 1 060CHOBBIBATH TPUMEHEHNE METOIA
Ymeer s
TEOPETUUECKHE OCHOBBI aHaIM3a K KOHKPETHOMY KJIaCCy COE€IMHEHUM
TPaIUIMOHHBIX H HOBBIX | Braneer Ba30BbIMU 3HAHUSMU, HEOOXOIUMBIMU IS




pa3lesioB  XUMHU TPU MHTEPIIPETAINH MTOJYICHHBIX PE3YJIbTATOB.
peleHnu
npodecCHOHATBHBIX
3amgau (OI1K-1)

MeTo0/10THI0O  TIPOBEJAEHUS  aHalu3a I[PUPOAHBIX

3Haer s
CIIOCOOHOCTHIO COCAAMHCHUH
IPOBOJIMTH HAYYHBIE OnpenensTh Lelb ¥ 3aJ1a4n HCCIICI0BAHMS,
{CCIIeI0BAHUS 110 Vmeer ITAHUPOBATh U OCYIIECTBIIATH SKCIIEPHMEHTAIIBHOE
c(hopMyITMPOBaHHO HCCIICI0BAHHE;
TeMaTHke, HapbikaMu momcka W KpPUTMUYECKOTO — aHAlM3a
CaMOCTOATCIILHO I/IH(bOpMaI_H/II/I 110 TCMATHUKEC HpOBOHI/IMBIX
COCTABJIATH IIJIaH HCCHGHOBaHHﬁ;

YCCIEI0BAHUS U
I0JIy4aTh HOBBIE Bnaneer
Hay4HbIE ¥ IPUKIATHbIE
pesynbratsl (ITK-1)

HaBbIKAMHU T[UJITAHUPOBAHUS HAYYHOT'O HCCIIEIOBAHUS,
aHaJlM3a MOJy4YaeMbIX Pe3ylbTaToB U (HOPMYIHPOBKU
BBIBOJIOB;

HaBbIKaMU MpEeJICTaBICHUS u MPOJBMKECHUS
pPe3yIbTAaTOB MHTEIUICKTYaIbHOMN JESITEIIbHOCTH.

TeOpeTI/I‘ICCKI/Ie OCHOBBI MCTOJO0B  BBIACICHUA U
KOHOCHTPUPOBAHHA OCHOBHBLIX KJIACCOB IIPHPOJHBIX

BIlajIeHIEM Teopueii 1 3uact BELIECTB: METO/IbI AKCTPaKIIUH, copOuuu,
HABEIKAMUA TBepA0(ha3HON SKCTPAKIIUH.
MPaKTUYECKON pabOTHI B Bri6upats Hauboee paroHaIbHBIN METO/T
n30paHHOl o0nacTu Ymeer OCYIIECTBIIEHUS CTAIUU MPOOOIIOATOTOBKU COSAMHEHUIN
xumun (ITK-2) K aHaJIH3Y.

Brazeer [IpuemamMu U MeTOaMU MPOBEIACHUS SKCTPAKIIMOHHBIX

n COp6I.[I/IOHHBIX IMpoIecCCoOB.

Jlst hopMHUpOBaHUS BBINNICYKA3aHHBIX KOMIICTEHIIMHA B paMKax JAWCIUTUTHHBI
«AHaAU3  TPUPOAHBIX  BEHIECTB»  HUCIOJB3YIOTCS  CJICAYIOIIUE  METOJBI
AKTUBHOTO/MHTEPAKTUBHOTO OOYYEHUS: TPOOJIEMHBIC JIEKIIMH, HCCIIEI0BATEIHCKUE
nabopaTopHbIie pabOTHI.

I.CTPYKTYPA U COJAEP KAHUE TEOPETUYECKON YACTHU KYPCA
Paznen 1. Metoasl BblIejieHHsI NMPUPOAHBIX coequHeHuii. (2 uac.) C
MCIIOJIb30BAaHUEM METO/Ia aKTUBHOTO 00y4eHus — 2 yaca. Meroa: nekuus — 6ecena.
Okctpakuust B anmnapate JlukkeHc-Hukepcona. IlpumeneHue ammapara
Cokciera s OpoBeNeHUs HKCTpakUHUH. JKUAKOCTh-)KMIKOCTHASI SKCTPAKLUU U
TBepaodaznas sxkctpakius (TDI).
Pazgen 2.0OcHOBHbIE MeTOAbI aHAJIM3a CJOXKHBIX CcMeceil MPHUPOIHBIX
coequHenuit (2 wyaca). Tema 1.Mertoabl Xxpomarorpauu, XpoMaTo-Macc-
CIIEKTPOMETPUM C Pa3jMYHbIMU cnocodamu woHm3anuu (2 4aca). C
MCII0JIb30BAaHUEM METO/1a aKTUBHOTO 00Oy4eHus — 2 yaca. Meroa: nekuus — 6eceza.
AHanu3 JeTy4ux W HENeTyuyux NpUpoAHbIX coeauHeHuil. Meroast UK u YO-
CIIEKTPOMETPHUH B aHAIN3€ NPUPOAHBIX COCIUHEHUMN.



Hcnonp30BaHue  TUArHOCTHYECKHX  PEarecHTOB B aHaium3e  (DIaBOHOWIOB.
OmnpeencHue MoJI0KEHUST THAPOKCUIBHBIX TPYII B MOJICKYJIE IO CMELICHHIO TOJIOC
B CHeKTpe moriomeHus B Y®-oOmactu. MeToapl aHain3a OTACTHHBIX KJIacCOB
NpUPOIHBIX coequHeHn. CrmocoObl HACHTH(PUKAIMN ankajaouaoB. (OCHOBHBIC
XapaKTePUCTHKU CIICKTPOB IIOTJIOIMICHUS W WOHHU3AIlUU aJIKaJOWUJOB Pa3IUIHbIX
KJ1acCcoB. AHanm3 (hJIaBOHOHIOB.

Il. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOM YACTHU KYPCA
JlaGopaTopHblie padoThl (32 yac.)

3anaTusa NeNel-3. Anaam3 ¢uaaBoHouaoB. Bbiaeinenue (aaBoHOHI0B
PA3IMYHBIMHU 3KCTPAKTUBHBIMHM MeToaaMu. OnpenesieHue CyMMbl aJIKAJIOHI0B
MeTo10B TuddepeHnaabHOI ciekTpomeTpun (124ac.) Paboma 6 manvix epynnax
Metoa: UccnenoBarenbckuid. PaboTa 1o MHAMBHUIYaILHOMY 3a/1aHHUIO.

3apanme Ha noMm: IloaroroBka cooOIIEHNS O TIOJYYEHHBIX pPE3yJIbTaTax.

3ansaTue Ned. BbiaesieHue W aHAUIU3 AYOMJBHBIX BelIeCTB PACTUTEIHLHOIO
coipbs. (12yac.)

3ananme Ha noMm: [loaroroBka cooOIIEHUS O TIOJYYEHHBIX Pe3yIbTaTax.

3ansTue NeS-6.  BblgesieHHe ¥ aHAJW3 MHHEPAJbHBIX KOMIIOHEHTOB
PACTUTEJIBHOIO ChIPbi (8 yacoB).

3apanme Ha noMm: IloaroroBka cooOIIEHNS O IOJYYEHHBIX Pe3yJIbTaTax.

111, YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCSI
YyebHo-MeToanueckoe o0ecreueHne CaMoCTOSITEIbHOM PaboThl OOYYAIOIIMXCS IO
JTUCIMIUINHE «AHAJIW3 TPUPOTHBIX BEIISCTB» NpencTaBieHo B llpuioxennn 1 u
BKJIFOYAET B ceOs:
— IUIaH-rpadUK BBIMOJHEHHUS CAMOCTOSTEIbLHOW PabOThI MO JUCUHUILIMHE, B TOM
YKCIIe IPUMEPHBbIC HOPMbI BPEMEHH Ha BBITTOJIHEHUE 110 KaXKI0MY 3a/IaHHUIO;
— XapaKTepUCTHKA 3aJaHUN I CaMOCTOSTEILHOW pabOThl OOydaromuxcs M
METOJIUICCKUE PEKOMEH/IAINHN 110 UX BBITTOJIHEHUIO;

TpeOOBaHUS K MPEACTABICHUIO U OPOPMIICHHUIO PE3yIbTATOB CAMOCTOSATEILHON
paboThI;

— KpUTEPHUHU OLICHKH BBIITOJIHEHUSI CAMOCTOSITENIbHON paboThI.
IV. KOHTPO.JIb JOCTHKEHUS IEJENX KYPCA

N KoHTpoupyeMble KOJIbI M 3Tarbl O1eHOYHBIE CPEJICTBA - HANMEHOBAHHUE
o
v paszienbl / TeMbl (opmupoBanus eI KOHTOOE IPOMEIKyTOUHasL
JUCIUIUTHHBI KOMIIETEHIHH Yy p aTTecTAIUS
Pazgen 1. OK-10 [Iposepka Cnaua xomtokBryma Nel
1. |DkcTpakIoHHBIC OIK-1 3Haet: TOTOBHOCTH K YO-2)
MPOLECCHI IPU n1a00paTOpHBIM (B COOTBETCTBHH C




BBIJICIICHUH
MIPUPOTHBIX
coeTMHECHHH. (4 Jac.)
Tema 1.

padoram NeNe 1--3,
CobecenoBanue
(YO-1).
TectupoBanme (I1P-

PEUTUHTOBOM OIIEHKOU
3HaHUH).
DK3aMeHalMOHHBIE
Borpockl NeNe 1-10

Teoperuueckue 1).
OCHOBEI IKCTpaKkIH (2 Crnaua xommokBuyma Nel
q,?g;)é 5 CriocoBii ITposepka oruera 1o |(YO-2)
nabopaTopHBIM (B COOTBETCTBUH C
ggg:;;f;l;; (2 waca) Ymeer: |pabortam Ne 1-3 (ITP- | peHTHHrOBOY OLIEHKOM
) 6),CobeceqioBanre | 3HAHUM).
(YO-1). DK3aMeHaIOHHBIE
Borpockl NeNe 1-10
Craua kommokBuyma Nel
ITposepka otueta 10 | (YO-2)
nabopaTopHBIM (B COOTBETCTBHUH C
Bnapgeer: |paboram Ne 1-3 (ITP-|peldTHHTOBOM OIICHKON
6),CobeceioBaHre | 3HAHMM).
(YO-1). DK3aMeHAIOHHBIE
Borpockl NeNe 1-10
[IpoBepka
TOTOBHOCTH K Crnaua xommokBuyma Nel
nabopaTopHBIM (YO-2)
paboram NeNo 1--3. | (B COOTBETCTBHU C
3uaert: CobecenoBanue PEUTUHIOBOM OLICHKOU
(YO-1). 3HAHUH).
Tectupopanue (IIP- | Dx3aMeHaIOHHBIC
1). Borpockl NeNe 1-10
Cnaua kommokBuyma Nel
ITpoBepka otuera 1o |(YO-2)
OIIK-1 1a00paTOpHBIM (B COOTBETCTBUU C
Ymeer: pabortam Ne 1-3 (ITP- | peHTHHTOBOM OLIEHKOMH
6), CoOeceioBanue |3HAHUN).
(YO-1). DK3aMeHaIMOHHbBIE
Borpockl NeNe 1-10
Cnaua kommokBuyma Nel
ITposepka otyera 1o | (YO-2)
n1a00paTOPHBIM (B COOTBETCTBUHU C
Bnapeer: |paboram Ne 1-3 (ITP-|pelTHHTOBOM OIICHKON
6), CobecenoBaHue |3HaHUN).
(YO-1). DK3aMeHaIMOHHbBIE
Borpockl NeNe 1-10
Paznen 2. OcHoBHBIE CobecenoBanue Cnaua kommokBuyma Ne2
METO/BI aHAJIM3a 3uaer: |(YO-1). YO
CJIOKHBIX cMecei
TPHPOAHAIY (B COOTBETCTBHUU C
coe/mHeHui (4 uaca) CobecenoBanue SUTUHTOBOM O i
Tema 1. MeTob! P N Herion
xpoMaTorpad [K-1 VYmeer: [(YO-1). 3HaHUM).
’ DK3aMeHaIMOHHbIC
XpOMATO-Mace Bompocsl NelNe 6
CHEKTPOMETPHUH C
pa3sTMIHBIMA Buianeer: CobecenoBanue Cnmaua xowtokBuyma Ne2
Croco0aMu MOHU3AINN (YO-1). YO-2)

(2 gaca).

(B COOTBETCTBUU c




Tema 2. Meronst UK u PEUTUHTOBOM  OILICHKOM

Y®-criekTpoMeTpHH B 3HaHUH).
aHaIM3e MPUPOTHBIX DK3aMeHalMOHHBIE
coennHEeHMH (2 Jaca). Borpockl NeNe 6-15
Crava KONJIOKBUYMOB
Ne2 (YO-2
Pa3nen 3. Metonst ( )
CobecenoBanue (B COOTBETCTBHH C
aHaJM3a OTJENbHBIX . . .
3Haer: (YO-1). PEUTUHTOBOM OIIEHKOM
KJIaCCOB MPHUPOIHBIX N
o 3HaHUH).
coeaunenwui - 10
DK3aMeHaIMOHHbBIE

JacoB.

Tema 1. Aganms Borpockl NeNe14-20

ankajounoB (2uac.) Cnaua  KOJJIOKBUYMOB

Tema 2. AHamu3 g(l)gcﬁ;z[%aHne Ne2 (VO-2)
(hmaBoHOMMOB(24ac.) ancm.e s (B COOTBETCTBHH c
3. Tema 3.Ananus IK-2 Ymeert: IPyIIOBOH PEUTHHTOBOM  OIICHKOM
JIUTHIOB U BBICIITUX jrickyccuu (YO-4). 3HAHUN).
KHUPHBIX KACIIOT DK3aMeHaIIMOHHBIC
(2gac.) Bompockl NeNel4-20
Tema 4. Anamus Cnaua KOJUIOKBUYMOB
JICKapCTBEHHBIX CobecenoBanue Ne2 (YO-2)
npemnapaTos (2 yaca). (YO-1). (B' COOTBOTCTRIN ¢
Tema 5. Onpenenenue Baaneer: |Ydactne B| . o N
OMOTCHHBIX TPYTIIOBOM PEHTHHTOBOH — OLCHKOH
KOMITOHEHTOB (2 4aca). muckyccun (YO-4). gziﬁgiaulmeHme

Bornpockl NoeNel4-20

TurnoBble KOHTPOJIbHBIC 3aJlaHMsI, METOJUYECKUE MaTepHalibl, ONPEICISIONINEe
MPOIEAYPHI OLICHUBAHUS 3HAHUM, YMEHUN U HABBIKOB U (WJIM) OTBITA JIEATEIHBHOCTH,
a TaKXke KPUTEPUU M IIOKa3aTesid, HEOOXOAMMBIE JJIsi OLICHKU 3HAHWH, YMEHWI,
HaBBIKOB M XapaKTEPHU3YIOIIUE A3Tanbl (OPMUPOBAHUS KOMIICTCHIIMH B IpoIlecce
OCBOCHHS 00pa30BaTEIIbHON MPOTPAMMBI, Ipe/IcTaBIeHBI B [Iprioxenun 2.

V.CIINCOK YYEBHOM JINTEPATYPHI U HTHPOPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCIIAITJINHBI

@) OCHOBHas Tumepamypa.

1. Hpyros 1O. C. IIpoGonoarotoBka B 3KOJOTMYECKOM aHAIM3€ : MPAKTUUYECKOE
pykoBojctBo / FO. C. [Ipyros, A. A. Poaun- M. : BUHOM. JlaGopaTopust 3HaHui,
20009. - 855 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:277664&theme=FEFU

2. MocksuH JI. H. MeTtoap! pa3neiieHus 1 KOHLIEHTPUPOBAHUS B AHAJIUTUYECKOU
xumun/ JI. H. Mocksun, O. B. Poaunakos.; Jloaronpyasasnii : MaTemtexr , 2012.-
348c. http://lib.dvfu.ru:8080/lib/item?id=chamo:663913&theme=FEFU.

3. AHanuTHYecKast XMMUS : yY4eOHMK Ji BY30B . B 3 T. : T. 2 . MeToibl pa3jieneHus
BelllecTB U THOpuiHbie MeTo bl aHanu3a / U. I'. 3enkesuy, JI. A. Kapiona, JI. H.
MocksuH u 1p. ; oz pea. JI. H. Mocksuna. Mocksa : Axkaagemus , 2008.- 300c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416081&theme=FEFU.

0) OonoIHUMeNbHAsL TUMepamypa.



http://lib.dvfu.ru:8080/lib/item?id=chamo:277664&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:663913&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416081&theme=FEFU

1. Cronuk B. A. IIpupoHbie coeIMHEHUS U CO3/IAHUE OTEUECTBEHHbBIX
nekapcTBeHHbIX ipenapaToB / B. A. Ctonuk, I'. A. TonctukoB: BecTHuk

Poccuiickoit akageMuy HayK : HAy4YHBIA U OOIIECTBEHHO-TIOJUTUYECKUHN KypHAJ.
- Ne 8..-2008.- C. 675-

684..http://lib.dvfu.ru:8080/lib/item?id=chamo:303306&theme=FEFU.
2. Ensxos, I'. B.Ilpupoansie coequnenns. CHHTE3, XUMHUUECKOE CTPOCHHE U

Ouonoruyeckas akTUBHOCTS : m30panubie Tpyasl / I'. b. EnsikoB ; [oTB. pen. B. A.
Cronuk] ; Poccuiickas akagemus HayK, JlanbHEBOCTOUHOE OT/IENICHHUE,
TuxookeaHCKUH HHCTUTYT OMoOpraHnyecko xumuu.BiaauBoctok : JlanpHayka ,

2007.-351c.http://lib.dvfu.ru:8080/lib/item?id=chamo:265439&theme=FEFU
3. JemOunkuit B. M. [IpupoaHbie raJoreHupoBaHHbIC OPraHUYECKUE COCTMHEHUS /

B. M. Jlemounkuit, I'. A. Tonctukos ; Poccuiickas akagemus Hayk, Cubupckoe
ornenenue, HoBocuOMpCKuid MHCTUTYT OpraHuYecKor XuMuu. HoBoCMOHpCK :
N3a-so CO PAH, duwmman "T'EO" , 2003.-367c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:248583&theme=FEFU.

4. benses E. 0. [Ipupogubie MaTepuasbl U COSAMHEHUS B SKOJIOTHH U MEIUIMHE /
E.}O.benses, C.M.Pensix; nayu. pen. C.P.Jlockytos; CO PAH; Cubupckuii roc.
TexHoJoruueckuit yH-T. HoBocubupck : U3n-so Cubupckoro otnenenus PAH ,
200.-250 c.http://lib.dvfu.ru:8080/lib/item?id=chamo:3804 77 &theme=FEFU.

5. DeHoNbHBIE COETUHEHMS ;| (PYHTAMEHTAJIbHBIE U MPUKIIAIHbIE ACTIEKTHI /

Poccuiickas akagemust Hayk, UTHCTUTYT pu3nonorum pacrenui ; oTB. pen : H. B.
3arockuHa, E. b. bypnakosa. Mocksa : Hayunsiit mup , 2010.-399c¢.
http://lib.dvfu.ru:8080/lib/item?id=chamo:404983&theme=FEFU.
6. 3emmoBa I'.H. ®nasonounnsie coequnenus/ I'.H. 3emiioBa, B.A. bangtokosa//
®dapmarnus.- 1981.- T. 31, Bemm. 3.- C. 68 — 69.
7. Konormesa M.M. Ilpuponnbie OMOJIOTHMYECKH aKTHUBHBIE BemectBa/ M.M.
Konomnesa//@apmakornos3us.-1999.- C. 68 — 69.
Humepnem-pecypcol:

. Onunen, A. I'., Coexunena,b. I'., Muxaitnos.B.1.dapmakonoruueckue cBOMCTBA U
aHaJIU3 MPUPOIHBIX COSTUHECHNH (AHTUOMOTHKHU, PACTUTEILHOE JICKapCTBEHHOE
CBIPBE COZEpIKAIIee CAllOHUHBI, MOJIHAICTHICHBI, (haBoHOUAB!)./M.: KBaapura,
2011. — 287 c. http://www.dom-olhon.ru/catalog/112/484/.

2. XuMHs 1 OMOIOTHYecKast aKTUBHOCTh CHHTETHUYECKHUX U IMPUPOIHBIX COGI[HHGHHﬁ.

ABOTHUCTBIE TETEPOIMKIIBI U alkanoubl. /moa pea. Kapuesa B.I'., Tonctukosa I'.
A.2001.-307c.
https://docviewer.yandex.ru/?url=http%3A%2F%2Ffiles.rushim.ru%2Fbooks%2F
lekarstva%?2Fazoheterocycly-i-alkaloidyl.pdf&name=azoheterocycly-i-
alkaloidyl.pdf&lang=ru&c=56932f547be6



http://lib.dvfu.ru:8080/lib/item?id=chamo:303306&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:265439&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:248583&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:380477&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:404983&theme=FEFU
http://www.dom-olhon.ru/catalog/112/484/
https://docviewer.yandex.ru/?url=http%3A%2F%2Ffiles.rushim.ru%2Fbooks%2Flekarstva%2Fazoheterocycly-i-alkaloidy1.pdf&name=azoheterocycly-i-alkaloidy1.pdf&lang=ru&c=56932f547be6
https://docviewer.yandex.ru/?url=http%3A%2F%2Ffiles.rushim.ru%2Fbooks%2Flekarstva%2Fazoheterocycly-i-alkaloidy1.pdf&name=azoheterocycly-i-alkaloidy1.pdf&lang=ru&c=56932f547be6
https://docviewer.yandex.ru/?url=http%3A%2F%2Ffiles.rushim.ru%2Fbooks%2Flekarstva%2Fazoheterocycly-i-alkaloidy1.pdf&name=azoheterocycly-i-alkaloidy1.pdf&lang=ru&c=56932f547be6

3. A.IL. OpexoB, Xumus ankanounos, M3garensctBo akagemun Hayk CCCP,

Mocksa, 1955, 868 c.

http://www.libedu.ru/l_b/orehov_a p_/himija_alkaloidov.html

18. I'muakeBnu H.W. Xumudeckuil aHanmm3 JIeKapCTBEHHBIX pacTCHUM: U3 2 —

oe, nepepad. u nomnonH./, H.W. I'muukesuu, JI.LH. CodpoBuu.- M.: Bricmas

mkoia, 1982.- 176c¢.http://www.nehudlit.ru/books/detail6620.html.

Iepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HAHTepHeT»

1. http://e.lanbook.com/

2. http://www.studentlibrary.ru/
3. http://znanium.com/

4. http://www.nelbook.ru/

IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHI H MIPOrPAMMHOI0 00ecneYeHust
[Tporpamma uaentudukammu coenuaenuit NIST

VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO TUCHUIIJINHBI

1. IloaroroBKa K ciavye KOJJIOKBUYMOB

[Ipy moaroToBke K caave KOJUIOKBUYMOB MCIOJIB3YIOTCSI MAaT€pUAIIbl JIEKIUN U

PEKOMEHAOBAHHOM JIUTEPATYPHI.

1. MMoaroroBka K Jad0paTOPHbLIM padoTam

Jlabopatopubie padoTbl NeNe 1-3. Ananus daBoHou10B. Beiienenue

(bHaBOHOI/IIIOB Ppa3IIMYHBIMHA SKCTPAKTHBHBIMU MCTOJJaMU. OHpCI[CJ'IeHI/IC CYMMBGI

aNKaJIOU0B MeTOA0B AuddepeHIINaTIbHON CIEKTPOMETPUH.

3aganue HA JIOM

[IpocMmoTpeTs MaTepuan Jekiuii, MOHOTpaduu, HAyYHbIE CTAThU METOJIUYECKOE

nocoOue K 1a00paTOPHBIM 3aHSATHSM.

[ToAroTOBUTBECS K TPOBEICHUIO TpOIECCa BBIACICHUS (IABOHOUIOB U3
pacTUTENBHBIX OOBEKTOB METOJIAMH HEMPEPBHIBHOW SKCTPAKIIMHU B arapare
Cokcrera ¥ IEPHOIUIECKOMN KCTPAKIIMY C HArPEBAHUEM H ITEPEMEIITUBAHNUCM;
[Tpoaymats criocoObl MPOBEACHMUS TPOIIECCOB,;

O3HaKOMUTBCS ~ C  METOAMKON  BBIMOJHEHHS  aHAIM3a  METOIOM
nudepeHnnanTbHON CIEKTPOMETPUH;

[Ipoananu3upoBaTh yCIOBUS TEXHUKH OE30MAaCHOCTH TPU TPOBEICHUU
IKCIIEPUMEHTA.

HOI[FOTOBI/ITBCH K OTBCTY Ha BOITPOCHI:

1. Mepbl Ipe0CTOPOKHOCTH MPU paboTe B 1a00OpaTOpHUHu.

2. Crioco0Obl 0Ka3aHMs TIEPBOM TTOMOIIIH.


http://www.libedu.ru/l_b/orehov_a_p_/himija_alkaloidov.html
http://www.nehudlit.ru/books/detail6620.html

[IpuroToBieHNE CTAaHIAPTHBIX PACTBOPOB JJISi MPOBEIACHUS KOJIMYECTBEHHOTO
aHaIn3a,

MeTton ~ rpaayupoBOYHOTO  Tpadka W €r0  HWCIOJB30BAaHWE B
nriddepeHnanTbHON CIIEKTPOCKOITHUH.

CtpykTypa u cBoicTBa XenaTa, 0oOpa3oBaHHOTO (HJIAaBOHOMAOM H HOHOM
TFOMUHUS.

3ansaTue Ned. Boigenenne W aHAIU3 TYOMJIBHBIX BeIeCTB PaCTHTEIHLHOIO
chIpbsi. (124yac.)

3ajgaHue HA OM

[IpocMoTpeTh MaTepuan JeKIuii, MOHOTpapuu, HAyYHbIE CTAThU METOJUYECKOE

rmocobue kK Ha60paTOpHBIM SaHATUAM.

[ToATOTOBUTHCS K TIPOBEICHUIO TIPOIIECCA BBIACICHUS TyOUIIbHBIX BEIIECTB U3
PacCTUTENbHBIX OOBEKTOB,;

[IpoymaTh ciocoOBI MPOBEAEHUS TPOLIECCOB;

O3HaKOMHUTBCS €  METOAUKOW  BBIMOJHEHUS  aHaIU3a  METOJIOM
criekTpodoroMeTpuu;

[Ipoananu3upoBaTth yCIOBUA TEXHUKU OE30MAaCHOCTH TMPU MPOBEJICHUU
HKCIEPUMEHTA.

HOIII‘OTOBI/ITLC}I K OTBCTY Ha BOIIPOCHI:

1. IlpuroToBieHue CTaHAAPTHBIX PACTBOPOB ISl MPOBEJICHUS KOJIMYECTBEHHOIO
aHaJIn3a;

2. Metog  TpamympoBOYHOro rpadpka W €r0  HCIONB30BaHHE B
criekTpooToMeTpun.

3anarTue Ne5-6. BblgejieHue M aHAJIM3 MHHEPAJIBHBIX KOMIIOHEHTOB

PACTUTEJBLHOIO ChIPbS (8 yacoB).

[IpocMmoTpeTh MaTepuan JeKIuii, MOHOTpapUU, HAyYHbIE CTAThU METOJUYECKOE

nocoOue K 1a00paTOPHBIM 3aHSATHSM.

[ToArOTOBUTBECS K TPOBEACHUIO TIpoIlecca Pa3joKEeHUsS MPOO pacTUTEITHHBIX
00BEKTOB;

[TpomymaTh CIOCOOBI MPOBEACHUS TTPOIIECCOB;

O3HAaKOMHUTBLCA C METOJMKOM BBEIIIOJHCHMS aHaJIu3a METOJOM AaTOMHO-
YMHUCCHOHHOM CTIIEKTPOCKOIIHH;

[Ipoananu3upoBaTh yCIOBUS TEXHUKH OE30MAaCHOCTH TPU TPOBEICHUU
IKCTICPUMEHTA.

HOI[FOTOBI/ITBCH K OTBCTY Ha BOITPOCHI:

3.

[IpuroToBiacHUE CTaHAAPTHBIX PACTBOPOB JJIS MPOBEIACHUS KOJIMYECTBEHHOTO
aHaju3a;

Meton n00aBOK M €ro HCIOJB30BAHHUE B METOAC ATOMHO-3MHUCCHOHHOM
CIIEKTPOCKOTIHUH.



VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE

JUCIHUIIJINHBI

YyeOHass xuMudeckas Jaboparopus, CHaO0KCHHAs BBITSDKHOM CHCTEMOM.
XuMuYecKkasi ToCyla W XHMHYECKHE pPEaKTHBBI, CYIIMJIbHBIE IIKadbl, poTOp-
ucnapuTenb, HarpeBatenu, ammapaT Coxciera. O6opymoBanne CrekTpodoToMeTp
UV-mini (Shimadzu),pH-meTp, epememmBaroiiee yCTpOHCTBO ¢ TIOIOTOPEBOM U JIp.



[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M1 HAYKU POCCUMCKOM ®EJEPALIMN

®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEKIEHHE BBICIIIET0 00Pa30BaHHUs
«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIUXCA
M0 JMCUMILVINHE KAHAJIU3 NPUPOJAHBIX BelIECTB
Hanpagsenue noarorosku 04.04.01 Xumust
Marucrepckas nporpamma « Opraaudeckasi, 3JIEMEHTOOpTraHu4eCcKas U
OMOOpraHuYecKast XUMUSD)
dopMa NOATOTOBKH OYHAA

BiaaaguBocTok
2017



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Bun IIpumepHbIe
Ne JlaTta/cpoxn .
CAMOCTOSITEIbHOI | HOPMBI BpeMeHHU dDopma KOHTPOJS
n/n BbIIIOJIHCHU S
padoThI Ha BbINOJIHEHHUE
Crava KOUIOKBHUyMa
(YO-2).
TectupoBanue 1o
1. 01.09-15.09.16 | [loaroroBka K ciaue 4 gaca BOIIPOCAM,
KosutokBuyma Nel BBIHECEHHBIM Ha
CaMOCTOSITEIILHOE
uzyuenue (I1P-1).
Onpoc niepen
I HAYaJIOM 3aHATHUS
OATOTOBKA K (YO-1). [Ipunsrtue
BBITTOJIHEHUIO OTUETA O
1a00paTOPHBIX
1. | 01.04-22.05.16 parop 26uacos BLITIOTHCHIN B XONC
padot NeNe 1- 1a00paToOpHbIX paboT
3,BBITNIOJHEHHE IKCIEPUMEHTATILHOTO
OTYETA 10 HUM 3ajlaHus (Hlv)'
6).TecToBbIit
koHTtpouis (ITP-1)
2. | 2209-27.09.16 | Tomroroska k craue 4 vaca gf[gfg)KOMOKBHyMa
KoJu10KkBHymMa Ne2 '
IloxaroroBska k
3. 29.09-03.02.16 COOOIIEHUIO HA 11 gacos Hoxknan (YO-3)
HAYYHOM CEMHUHape

VI. METOIUYECKHUE YKA3AHUSA 11O OCBOEHUWIO JUCIIUTIJINHBI
1. lloaroroBka K c1ave KOJJIOKBUYMOB
[Ipu moaroToBKE K cliaye KOJUTOKBHYMOB HCITOJIB3YIOTCS MAaTE€PHAIIbI JICKITUI
U PEKOMEHIOBAHHOW JTUTEPATYPHI.
1. MoaroroBka K J1a00PaTOPHBIM padoTam
JlabopaTtopHubie padoTbl NeNe 1-3. Ananu3 dinaBoHou10B. Beiienenue
(b1aBOHOUIOB PA3IMYHBIMU YKCTPAKTUBHBIMU MeToaMu. OnpeieieHue CyMMbI
aNKaJION0B MeTOA0B AU depeHIInaTbHON CIEKTPOMETPUH.
3axanue Ha 10M :
[IpocMoTpeTs  MaTepwiayl  JIEKIWK, MOHOTpaduu, HaydHBIE CTaThbH
METOMYECKOE MOCOOME K TaOOPATOPHBIM 3aHSATHSM.

- IloaroTroBuThCs K TPOBENCHUIO Tpollecca BBIAEICHUS (DIABOHOWIOB W3
PaCTUTENBHBIX 0O0BEKTOB METOJIaMU HETIPEPBHIBHOW IKCTPAKIIUU B armapare
Cokcrmera ©  TEPHOAUYECKONM  OKCTPAKIMM C  HArpeBaHUeM |

nepeMeIMBaHuEM;

- IIponymaTh criocoObI MPOBEAEHUS TPOLIECCOB;



O3HaKOMHUTBCS €  METOAWUKOW  BBIIOJHEHHWS  aHajdu3a  METOJO0M
nuddepeHnanIbHON CIIEKTPOMETPHUH;

[Tpoananm3upoBaTh YCIOBUS TEXHUKH OE30MACHOCTH TIPH TIPOBEACHHUH
IKCIIEPUMEHTA.

HOI[FOTOBI/ITI)C}I K OTBCTY Ha BOIIPOCHKHI:

S.
6.
7.

Mepsl Ipe10CTOPOKHOCTH MPU PaboTe B 1abopaTopum.

Crioco0bl OKa3aHus IEPBOM TOMOIIIH.

[IpuroroBneHue CTaHIApPTHBIX pacTBOpOB IS IIPOBEICHUS
KOJIMYECTBEHHOTO aHAJIN3a,;

Meton  TpaayupoBo4HOrO Tpaduka HM = €r0  HCIOJB30BaHHE B
nuddepeHanTbHON CIIEKTPOCKOITHUH.

CTpykTypa W CBOHCTBa Xelara, 0Opa30BaHHOTO (HJTAaBOHOUIOM W HOHOM
ATFOMUHUSL.

3ansatue Ned. BoiaesneHue U aHAJIM3 1YOMJIBHBIX BellleCTB PACTUTEJIbHOIO
chIpbsi. (124yac.)

3aganue HA AOM :

HpOCMOTpeTB MaTcpuall HGKHHﬁ, MOHOl"pa(bI/II/I, HAaY4YHBIC CTaTbu

METOIMUYECKOE MOCOOME K Ta0OPATOPHBIM 3aHATUSIM.

[ToAroTOBUTHCS K MPOBEJCHUIO MpOIlecca BbIACICHUs TyOUIbHBIX BEIIECTB
U3 PACTUTENBHBIX 0OBEKTOB;

[IpoymaTh ciocoObI MPOBEAEHUS TPOLIECCOB;

O3HaKOMHUTBCS C  METOJMKOM  BBIMOJHEHUS ~ aHAU3a  METOJIOM
cniekTpodoroMeTpuu;

[Ipoananu3upoBaTh YCIOBUSI TEXHUKH OE€30MACHOCTH TMPU MPOBEIACHUU
AKCIEPUMEHTA.

HOI[FOTOBHTI)C?I K OTBCTY Ha BOIIPOCHI:

10.ITpuroroBnenue CTaHIAPTHBIX pacTBOPOB TSt IIPOBEACHUSA

KOJIMYCCTBCHHOI'O aHAaJIn3a,

11.Meton  rpaaydpoBOYHOTO rpauka HM  €ro  HUCIOJb30BaHUWE B

criekTpooToMeTpun.

3ansaTue  Ne5-6. BblaeeHue W aHAJIW3 MHHEPAJbHBIX KOMIIOHEHTOB
PACTUTEJBLHOIO ChIPbS (8 yacoB).

[IpocmoTpeTs  MaTepwas  JIEKIHW, MOHOTpaduu, HAy4dHbIE CTaThbU

METOMYECKOEe MOCOOME K TaOOPATOPHBIM 3aHSATHSM.

[ToArOTOBUTHCS K TIPOBEICHUIO MPOIIECCa PA3JIOKEHHUS MPOO PACTUTEITHHBIX
00BEKTOB;

[TpoymaTh CrIOCOOBI MMPOBECHUS TTPOIIECCOB;

O3HAaKOMHUTBECA C METOJMKOW BBIMTOJHEHHUS aHajdu3a METOJOM aTOMHO-
YMHUCCHOHHOM CTIIEKTPOCKOIIHH;



- Ilpoananu3upoBaTh YyCIOBUS TEXHUKH O€30MACHOCTH NpPU MPOBEACHUU
DKCIEPUMEHTA.
[1oaroTOBUTHCS K OTBETY HA BOIPOCHI:
12.ITpuroroBieHue CTaHJapPTHBIX pacTBOpPOB pINIG: MIPOBEICHUS
KOJIMYECTBEHHOIO aHAJIN3a;
13.Metox n00aBOK W €ro HMCHOJIH30BAaHHUE B METOJE ATOMHO-DMHCCHOHHON
CHEKTPOCKOMHH.

Crpykrypa oT4yera no JjaboparopHoi padore

Otuersl Mo 1a0OpaTOPHBIM padbOTaM NPEACTABISIOTCS B 3JIEKTPOHHOM
¢dopMe 1 Ha OyMa)KHOM HOCHUTEIIE, IOATOTOBICHHBIE KaK TEKCTOBbIE JOKYMEHTHI B
penakTope MSWord.

Otuer no paboTte J0JKEH ObITh 0000IIAIOIIUM TOKYMEHTOM, BKIIFOYATh BCIO
WH(OpPMAIMIO 10 BBINOJIHEHUIO 33JaHUK, B TOM 4YHUCJE, YpPaBHEHUS pEaKLUu,
TaOJHIIBI, METOJIMKY IPOBENCHHS JTAOOPATOPHBIX OMBITOB, CIUCOK JIUTEPATYpHI,
pacyeTsl U T. 1.

CTpyKTypHO OTYeT Mo JabopaTopHON paboTe, KaK TEKCTOBBIA JOKYMEHT,
KOMIIJIEKTYETCS IO CIEAYIOIIEH cXeMe:

TpeboBanus K Mpe3eHTALUU:

e Ha nepBom crnaiijie peACTaBISIETCS TEMA BBIITOJIHEHHOTO MCCIIEIOBaHNS,
(baMunus, ”HUIMAIbl aBTOPA, (PAaMIIINSL, HTHULIMAJIBI IPENOAaBaTENs.

e Ha Bropom cnaiine naercs 00OOCHOBaHHME aKTYyaJIbHOCTH H3y4aeMOM
TEMBI.

e Tperuii cnaiin yka3pIBaeT 1eJb U 3a1a4u pabOTHI.

e Ha 4-10 cnaiigax npuBOAUTCS coaepkaHue padoTel. MoryT pasmelarbes
cXembl, Ta0nuipl, rpaduku, doTtorpapuu, CHaAOKEHHBICE HEOOXOIUMOUN IS
MMOHMMAaHMS KPaTKOW TEKCTOBOW MH(pOpMaITUeH.

e Ha nmocnegneM crnaiijie MPUBOIATCS BBIBOBI IO BBITOJHEHHON padoTe.

e KonMuecTBO ClaiiIoB, MOCBSIIEHHBIX OMUCAHUIO Pa0OThl U MOJYyYEHHBIX
pE3yNbTATOB, MOXET MEHATBCSA W OKOHYATEJIBHO OINPENEISeTCS aBTOpPOM B
3aBUCUMOCTH OT UMEIOLINXCS MaTEPUAIIOB.

e Bulgoodbi— 00s3aTeNbHAST KOMIIOHEHTa OTYETa, COJAEPKUT 0000IIaromume
BBIBOJIbI 110 paboTe (Kakue 3aJauyd PEIIeHbl, OILIEHKa PEe3yJbTaTOB, YTO OCBOEHO
IIPU BBIMOJIHEHUU paOOTHI);

o Chnucox numepamypvl— 00s3aTelbHAas KOMIIOHEHTa OTY€Ta, C HOBOWU
CTPAaHHMILIBI, COJAEPKUT CIUCOK MCTOYHHUKOB, HCIIOJB30BAHHBIX IPHU BBITOJIHEHUU
pa®oThl, BKJIIOYAs JJIGKTPOHHBIE HCTOYHUKUA (CIIHCOK HYMEPOBAaHHBIM, B
COOTBETCTBHHM C NMPaBUIIAMU ONTMCaHusi Oubamorpadun).



Otuer mo nabopaTopHON paboOTe OTHOCUTCS K KATETOPUU «HUCbMEHHAS
paboma», odopMIseTcs no npasuiam  OQOpMIEHUS NUCLMEHHbIX pabom
cmyoeumamu J[BDY.

Heobxomumo oOpaTUTh BHUMAaHHE Ha CIEAYIOIINAE aCMEKThl B 0(OPMIICHUH
OTYETOB padoT:

- HabOp TEKCTa;

- CTPYKTYpUPOBaHHE pabOTHI;

- ojopmIIeHHE 3arojIOBKOB BCEX BHAOB (pyOpHUK-MOAPYOPUK-ITyHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJHII, IPHIIOKCHUN );

- odopMIIeHHE TIEPEUUCIICHUH (CITMCKOB ¢ HyMepaIueil miu MapKHUPOBKOH);

odopmIIeHHE TAOJIHII;

odopmiieHHEe WLTIOCTpalui (rpaduku, pucyHku, hoTorpaduu, CXemsl);

HaOop U opopMIICHHUE MATEMATUIECKUX BhIpakeHU (hopmyn);

oopMIICHHE CHUCKOB JUTEpaTypbl (OnOIMorpaduueckux OMUCAHHMN) U
CCBUIOK Ha UICTOYHUKHU, IUTUPOBAHUSL.
HaGop Tekcra ocymiecTBisieTcsi Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CJIEIYIOIMMU TPEOOBAHUSIMMU:
e [IeuaTh — Ha OJHOM CTOpoHE JiMcTa Oenoi Oymaru dopmara A4 (pazmep
210 Ha 297 MMm.);
® VHTEpPBAJI MEKCTPOYHBIN — IMOJYTOPHBIN;
e 1pudrt — Times New Roman;
e pasmep mpudpra - 14 nT., B TOM 4YHCIe B 3arojioBkax (B Tabiuiax
nomyckaercs 10-12 nr.);
® BBIPABHUBAHUE TEKCTA — «II0 IIUPUHEY;
® [I0JIS CTpaHULbI -1eBoe — 25-30 MM., paBoe — 10 MM., BEpXHEE U HUIKHEE
—20 MM,
® HyMepalus CTPAHUIl — B TIPABOM HIDKHEM YTIIy CTPAHUIIBI (M1l CTPaHUIL C
KHIJKHOM OpHEHTalMel), CKBO3HAs, OT THUTYJIBHOTO JIMCTa 1O MOCIEIHEH
CTpaHuIlbl, apabckumu 1udpamu (repBoi CTpaHUIEH CUUTACTCS TUTYJIbHBIN
JUCT, HAa KOTOPOM HOMEpP HE CTaBUTbCS, Ha CIEAYIOIIEH CTpaHuLE
npocTaBisgeTcs nudpa «2» u T. 1.).
® pEXUM ABTOMATHYECKOIO MEPEHOCA CIIOB, 32 MCKIIOUYEHHEM THUTYJIBHOTO
JUCTa W 3aroJOBKOB BCEX YPOBHEH (MEpEeHOC CIIOB Uil OTAENIbHOrO ab3aia
onokupyercst cpeactBamu MSWord ¢ momomipio komauael «Dopmary —
a03a1] Ipy BBIOOPE OMIUU «3AMPETUTH ABTOMATHUECKHUI TIEPEHOC CIIOBY).
Ecnu pucyHok wim Tabnuna pa3MenieHsl Ha aucte popmata 6ombie A4, ux
ClIeAyeT YYUTBhIBATh Kak OJHY cTpaHully. Homep cTpaHuIpl B 3THX Cllydasix
JIOITyCKAeTCsl HE TPOCTABJISATb.



Crucox nuTepatypbl U BCE NPUI0dCeHUs BKIIIOYAIOTCS B OOIIYI0 B CKBO3HYIO

HYMEPALMIO CTPAHMI] PAOOTHI.
3. Tembl AJ151 CAMOCTOSATEILHOTO U3YYCHUSA

YCcTaHOBIICHUE CTPYKTYPBI IPUPOAHBIX COeNUHEHUN MeToiamu SIMP.
[IpuMeneHne Macc-CIEKTPOMETPUH B AHAJIM3E ITPUPOIHBIX COCTUHEHUN
AHanu3 NpupoIHbIX OMONOIUMEPOB
KoHLEeHTpupoBaHHe ¢ UCIOIb30BaHUEM OMOMEMOpaH
[IpuMeHeHnE ANEKTPOXUMUYECKUX METOJIOB B AHAIN3E IIPUPOIHBIX BEIIECTB

o0k wWwhE

NMMyHOGEpMEHTHBIE METOIBI B AHAJIW3€E MPUPOJIHBIX COSAMHEHUM.

Kpurtepnu oieHKH BbINOJIHEHHS] CAMOCTOSATEILHON padoThI
OueHuBaHve oOT4YeTa MO JA0OpPAaTOPHBIM padoTaM MOPOBOJUTCSA IO

KPUTEPHUSM:

[TommHOTA M Ka4eCTBO BHIMOJHEHHBIX 3a/1aHUH;

Teopernueckoe 060CHOBAaHUE MOIYUYEHHOTO PE3Y/IbTaTa;

KauectBO oQopmieHus oryeTa, HCHOJB30BaHWME MPABUI U CTaHAAPTOB
o(opMIIEHUS TEKCTOBBIX U ANEKTPOHHBIX TOKYMEHTOB;

OTtcyTcTBUE (PAaKTUUECKUX OMIMOOK ,CBSI3aHHBIX C TOHUMAHUEM TEMBI.
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IHacnoopr

doH/1a O1IEHOYHBIX CPEJICTB MO TUCHUIIMHE KAHAJIN3 MPUPOTHBIX BeleCTB»

Koxa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETEHIHH
TOTOBHOCTD K CoBpeMEHHOE COCTOSIHHE HAayKd B 00JAacTH aHaIn3a
CaMOpa3BUTHIO, 3uaet HIPUPOHBIX COCTUHCHHUH.
camopealin3alui,
HCIIOJIB30BAHUIO Ywmeer [Tpennarats criocoObI aHATU3a IPUPOTHBIX BEIIECTB.
TBOP1ECKOTO MeTtonamu BeIOOpa yCI0BHM MPOOOMOATOTOBKH U
notenmara (OK-10) | Braxeer | s IIPUPOHBIX BELIECTB.
CIIOCOOHOCTBIO uaet OCHOBHBIE METO/IbI BBIICIICHUS U aHATTN3a
HCIIOJIb30BATh u MPUPOIHBIX COCTMHEHUH Pa3IMYHbIX KJIACCOB
pa3sBuBaTH I[IpennaraTe 1 000CHOBBIBATE IPUMEHEHUE METOA
TCOPETHHECKHE OCHOBBI | ¥ MCCT aHAIIM3a K KOHKPETHOMY KJIaCCy COEIMHEHHI
TPaIUIINOHHBIX u
HOBBIX paszenoB
XHMHH TIpH DEWICHUU | Barcer ba3oBbIMU 3HAHUSMU, HEOOXOAUMBIMH IS
podecCHOHaNbHBIX WHTEPIIPETAIMH TTOJTYYCHHBIX PE3yIbTATOB.
3amgay (OITK-1)
MeTOo0NIOTHIO  TIPOBENICHUST aHAIM3a TPUPOTHBIX
CIIOCOOHOCTBIO 3uaer COCI[I/IHeHI/Iﬁ
TPOBOMTL HayHHBIC OnpenensTs LeTb U 3a1a4d UCCIEA0BaHNUS,
HCCICMOBAHAA IO YmMmeer TUTAHUPOBATH U OCYIIECTBIISATH AKCIIEPHUMEHTAIHLHOE
chopMyITUpPOBaHHOMN HCClIeOBAHNE:
TeMaTHuKe,
CaMOCTOSITEILHO HaBepikamun nmowcka w©  KpUTHYECKOro — aHaamsa
COCTAaBJIATD ILJIaH I/IH(bOpMaIII/II/I 110 TEMATUKE IMPOBOANMBIX
HCCICIOBAaHUA U UCCIIEIOBaHM;
[10JIy4aTb HOBBIE BJ'IaI[eeT HaBbIKaMW IUIAHUPOBAHHA HAYYHOI'O HMCCIICAOBAHUA,
Hay4HbIE U aHajin3a IMoJydacMbIX pE3yJIbTaTOB U (bOpMy.]'H/IpOBKI/I
MPUKIaIHbIE BBIBOJZIOB,
pE3yNbTaThI (HK-]_) HaBbIKaAMH peacTaBICHUA )51 TIPOJABUIKCHUA
PE3yNbTAaTOB MHTEJUIEKTYAIbHON AESITETbHOCTH.
TeopeTrueckne OCHOBBI METOJOB BBIICICHUS U
3naet KOHIIEHTPUPOBAHUS OCHOBHBIX KJIACCOB TMPUPOIHBIX
BIIaJieHIeM TeopHeii 1 BEIICCTB: METO/IbI IKCTPAKITUH, copOmmw,
HABEIKAMH TBepA0(Da3HON IKCTPAKIIUH.
MPaKTUYECKON pabOThHI Breibupate  Hambonee  palMoOHANbHBIA  METOJ
B U30paHHOM obyactu | YmMmeer OCYIIECTBICHUS CTauu MpoOOTIOATOTOBKHU
xumu (ITK-2) COEIMHEHUH K aHAJIU3Y.
Braneer [Tpuemamu u METOJIaMU MIPOBEICHUS
9KCTPAKITUOHHBIX U COPOIIMOHHBIX ITPOIIECCOB.

KoHTpoupyeMble OrneHOYHBIE CPECTBA - HANMEHOBAHNE
Ne A3TICIIBL | TEMBL Kot u atans! popMupoBanHus
/i pasn KOMITETEHIUiA TEeKYIIUH IIPOMEKYTOYHAS
AUCHHIITHHBL KOHTPOJIb aTTecTauus
Pazgen 1. OK-10 IIpoBepka Cnaga
1. |BOkcrpakuoHHBIE OIIK-1 3HaeT: TFOTOBHOCTH K KosutokBuyMa Nel
MPOLIECCHI TPU n1ab0paTOPHBIM (YO-2)




BBIJICIICHHUH paboram NeNe 1-- |(B COOTBETCTBUU C
HPUPOJHBIX 3. pEeUTUHTOBOM
coeTMHECHHH. (4 Jac.) CobecenoBanne | OIEHKON 3HAHHN).
Tema 1. (YVO-1). DK3aMeHAIMOHHEI
Teopernueckue TectupoBanue e Borpockl NelNe
OCHOBBI 9KCTpaKIHH (2 (T1P-1). 1-10
qaca). Craua
Tema 2. Cioco0Ob1
KosutokBuyMa Nel
MPOBEICHUS [IpoBepka otyera (VO-2)
sKcTpakmuw (2 Jaca). 110 1a60PaTOPHBIM (B COOTBETCTBUH ¢
Ymeer: padoram Ne 1-3 CHTHUHIOBOM
: (ITP- p 3 )
OLIGHKOM 3HaHU).
6).Cobecenoanue DK3aMeHaIMOHHBI
(YO-1). e Bompochkl NeNe
1-10
Cnaua
KoJutokBuyMa Nel
IIpoBepka otuera (VO-2)
1O _71aG0paTopHEIM (B COOTBETCTBUU C
Baaneer: padoram Ne 1-3 CUTHHIOBOM
' (TTP- p 3 )
OIICHKOW 3HaHWUH).
6),Cobecenosanue OK3aMeHaIMOHHEI
(VO-1). e Bompochl  NeNe
1-10
IIpoBepka Craua
FOTOBHOCTH K KosutokBuyMa Nel
1ab0paTOPHBIM (VO-2)
ga60TaM Nee 1-- (B COOTBETCTBHH C
3Haert: : PEUTHHIOBOI
CobecenoBanne N N
(VO-1). OIICHKOM 3HAHUM).
OK3aMeHalOHHbI
Tecrupoanne e Borpockl NeNe
(TTP-1). 1-10
Cnaua
KosutokBuyMa Nel
[IpoBepka otyera (VO-2)
110 1a00paTopHLIM (B COOTBETCTBUU C
OIIK-1 pabortam Ne 1-3 N N
YmMmeert: (TTP-6) PEUTUHTOBOM
Co6ecé OBAHMNE OIICHKOW 3HaHUH).
(VO-1) A DK3aMeHaIMOHHBI
' € Bompochkl NeNe
1-10
Cnaua
KoJutokBuyMa Nel
[IpoBepka otuera (VO-2)
1O _11a0paTopHEIM (B COOTBETCTBUH C
Bia . paboram Ne 1-3| " N
aeer: (TIP-6) PEUTHHTOBOM
Co6ecé OBAHNE OIICHKOM 3HAHUM).
(VO-1) A DK3aMeHaIMOHHEI
' e Bompochl  NelNe
1-10
Paznen 2. OcHoBHBIE . Cobecenopanne | Cnava
METOJIbI aHAJIU3a TK-1 3uaer: (YO-1). KoJutoKkBuyma No2




CIIOJKHBIX CMecel
MIPUPOTHBIX
coeTMHEeHUH (4 Jaca)

(YO

(B COOTBETCTBUU C

CobecenoBanne | peHTHHTOBON
Tema 1. Metonsr N N
Ymeer: (YO-1). OLIEHKOM 3HAHMIA).
XpomMaTorpaduu,
N DOMATO-MACC- OK3aMeHaIMOHHEI
P e Bompockl NeNe 6
CHIEKTPOMETPUH C
Pa3TUYHBIMH Cnaua
cnoco0aMu HOHU3aLUU KOJUTOKBUyMa Ne2
(2 gaca). YO-2)
Tema 2. Meroast K u CobecenoBanne |(B COOTBETCTBHH C
Y®-cniekTpomeTpun B Baaneer: (YO-1). PEUTHHTOBOM
aHaJM3e MPUPOIHBIX OLIGHKOM 3HaHMIA).
coenuHeHwi (2 gaca). OK3aMEHaIMOHHBI
€ Borrpochl NeNe 6-
15
Cnaua
KOJIJIOKBUYMOB
Ne2 (VO-2)
CobecenoBanne  |(B COOTBETCTBHH C
3Hnaer: YO-1). eHTHHTOBON
Pazgen 3. Mertoasl ( ) p . .
OIICHKOH 3HAHHH).
aHaJ3a OTACIbLHBIX
JK3aMEHAIIMOHHBI
KJIACCOB IIPUPOHBIX
coenuHeHwui - 10 © BOTpOCH
NoNel14-20
YacoB.
Tema 1. Ananus Cnaua
ankajaouaoB (24ac.) CobeceioBaHnEe | KOJUIOKBUYMOB
Tewma 2. AHamus (YVO-1). Ne2 (VO-2)
(hnaBoHOMMOB(29ac.) Yuyactue B|(B COOTBETCTBHH C
Tema 3.Ananus IK-2 Ymeer: TPYIIITOBOM pEUTHHTOBOM
JIATIAIOB ¥ BBICIITAX muckycenn (Y O-|omeHko#i 3HaHWH).
KHUPHBIX KACIIOT 4). DK3aMCHAIMOHHBI
(2gac.) e BOIIPOCHI
Tema 4. Ananus NeNe14-20
JICKAPCTBEHHBIX
Cnava
npemnapaTos (2 Jaca).
Tewa 5. OmpeneeHte CobeceqioBaHrEe | KOJUIOKBUYMOB
- TP (VO-1). Ne2 (YO-2)
OMOTEHHBIX
Yyactue B|(B COOTBETCTBHH C
KOMITOHEHTOB (2 Jaca). Baaneer: N N N
rpyMIoBOi PEHTHHTOBOM
muckycenn  (YO-|oueHkoil 3HaHMHN).
4). DK3aMCHAIMOHHBI
e BOTIPOCHI

NeNe14-20




IlIkana oueHUBaHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHLUH 110

AUCHHUILIIIMHE «AHaau3 IMPHUPOJIHBIX BEIIECCTB»

Koa n
dopmyanpopka | JTanbl GOpMHUPOBaHMS KPUTEpHUu MoKa3aTeJn
KOMIIETEHII MU KOMIIETCHIIUN
OcHOBHBIE 5
TIPHEMBI 1 3Hanue § CnocobHOCTh
3HaeT COBpEMEHHOU MIPOBOUTH
N METOI0JIOTUIO .
(roporoBbrit AGOTEL ¢ JUTEPATYPHI 110 JUTEPATYPHBIA U
YPOBCHB) p . n3ydaemoi [MATEHTHEIA MOUCK 110
Hay41HOU . npooyieme M3y4aeMoii rmpooyeme
JINTEPATYpPOU
YMeHue npuMeHuTh
FOTOBHOCTBIO K
CaMOPa3BUTHIO Ha TpaKTHie
caMopeam/I?,auI/; Obobuars 1 HSYHCHHbIC VMeHune npuMeHsTh B
P pEaM30BBIBATh | TEOPETHUCCKHE puM
H, yMeeT MPAKTHYECKON padoTe
.\ | OIIBIT pa0OTBHI C | ACHEKTHI M IIPHEMBI
HCTOJIb30BaHU0 | (ITPOJABHHYTHIN) OCHOBHBIX METOMIOB MaTepHalbl ¥ METObI
TBOPUYECKOTO TIPUPOAHBIMI )5 (oo (i (0): 2060707
TOTeHIMANa CO€IUHECHHUSIMH | BBIACICHUA U
aHaJIn3a IPUPOTHBIX
(OK-10) PHpor
BCIICCTB
OcCHOBHBIMU c 5 ot
MOCOOHOCTh 0000IIAThH
IIpueMamMu 1 Brnanenue npuemamu 1
IMOJTYYCHHBIC
BJageeT NOAXOJaMU K 1 METOJaMHM aHaJIn3a
(BBICOKHIN) HUCCIE0BA7HUIO 1 UICHTU(UKAITTT TCOPCTHACCIIE SHATIHA,
a OOBSCHATH HU3y4aeMble
HpHpOﬂHH{ MPUPOAHBIX BEIICCTE | & ehns 1 MPOIIECCHI
COCTMHCHU U
CIOCOOHOCTBIO 3HaHHEe OCHOBHBIX
HCIIOJIb30BaTh U TEOPETUUCCKUX
OCHOBHBIE
pa3BUBaTh METOMBI ACIICKTOB Croco0HOCTh
TECOPETUUCCKUEC OKCTpPAKIUH, BBIIIOJIHATH METOIUKU
BBIICTICHHS U
OCHOBBI 3HAeT AHAT3a METOJIOB aHaIH3a 9KCTPAKI[UK HA OCHOBE
TPAJUIUOHHBIX | (MMOPOTOBBIN DHPOTHbIX CJIOXKHBIX 3HAHUH TEOPETUUCCKUX
U HOBBIX YpOBEHB) pbHb N COEIMHEHUN U OCHOB XpoMaTorpaduu,
COEIUHCHHIHA
pa3nesoB XUMHUU METOJIOB aHaJIN3a UK u YO-
pa3IUYHBIX
MPH PEIICHUU KIIACCOB OTJICNBHBIX KJTACCOB | CHICKTPOMETPUH
npodeccuoHanb MPUPOTHBIX
HBIX 3ajJ1a4 COEIMHEHU
(OIIK-1) YMeHne NpuMeHsITh
IIpennarats u
YMeHue NPUMEHUTDh | METOJIBI
000CHOBBIBATh
U UCIIOJIb30BaTh POOOIIOITOTOBKH;
MPUMEHECHUE
yYMEET IMMOJTY4YCHHBIC 3HaAHUA VYmenune NPUMCHATH
.\ | MeToj;a aHa/IN3a K
(TIpOBUHYTHIN) B OCYIIECTBICHUN METOJIbI SKCTPAKIUH
KOHKPETHOMY
CIACe po()eCCUOHANBHBIX | YMeHue paboTarth ¢
y " 3ama4 HEOOXOIUMBIMU IS
COEIUHCHHIHA
aHaJM3a mpubopaMu
Crioco0HOCTh
bazoBbeiMu NPUMCHATH HABBIKH
3HAHUSIMH, Bnanenue TIOMCKA W aHaJIn3a
— HEO0OXOJUMBIMHU OCHOBHBIMHU COBpPEMEHHOMU
v JIAA IIpueMamMu U JIUTCPATYPhI
(BBICOKHIA) A p paryp
HUHTEPIIPETAIINN HaBbIKaMH pa3BUTUA " U3YUCHU HOBBIX
MOJTYYSHHBIX HMMEIOLIUXCS 3HAHUI | METOOB aHalu3a
Pe3yIITaTOB. MPUPOIHBIX

COeIUHEHNN




CrocoOHOCTD

3HaHue
MeTOI0OTHIO e eckoro IIPUMEHSTh OCHOBHBIE
3HaeT IIPOBEICHUS MH}I:HM a MCTOJIRI aHaTIH3A
(moporosblif aHaJIn3a Heo 6xo}z][1\:n\;oro s Tipup OHHHX6 BCIICCTR
yPOBEHb) TPHPOITHBIX . 1 TEXHUKY 0€3011acHOro
COEJIMHECHUI P TIPOBCACHUA
OKCIICpUMCHTA S3KCIIEPUMEHTA
-YMeHue nNpuMeHsTh
Onpenendars nens METO/JIbl aHAJIH3a
bea YMeHue npoBOIUTh A
U 33241 IIPUPOAHBIX BEILECTB
COOTBETCTBYIOIIEE
HCCIIEeIOBaHMUA, - YMeHue npoBoJuTh
CIIOCOOHOCTD yMeEeT IJIaHMpPOBaHUE, .
(Mo BHHYTHIIH) IJIAaHUPOBATh U TOAFOTOBKY 1 9KCHEPUMEHTATBLHBIN
TIPOBOIHTE Y OCYILECTBIIATh BHHOHHGHIZe aHaIn3
HaYYHBI
ay"HBIC OKCHEPUMEHTANbH | . - YMenne o0pabaTeIBaTh
HCCIIeI0BaHUS
ceneniosa 0€ HCCIIEJOBAHUE; p Y aHAJIM3UPOBATh
1o II0JIyICHHBIE IaHHbIE
chopMyInpoBaH
(bup yap Hasrikamu
HOM TemaTuke,
roucka u
CaMOCTOSITETIbHO
KPUTHYECKOTO
COCTaBIISTh
aHanmm3a
J1a”
nH(bOpMAIUN  TI0
WCCIIEIOBAHUS U
TeMaTHKe
MOJTy4aTh HOBBIE
MIPOBOJUMBIX
Hay4HBIC U o,
HCCIICI0BaHUH,;
MIPUKJIaHbIE
HaBBIKAMHU CrocoOHOCTB K
pe3yabTaThl .
(ITK-1) IJTAaHUPOBAHUS CaMOCTOSITeTbHON
S— HAY4YHOT'O Bnanenue [IOCTaHOBKE
(BbicoKuil) HCCIIeIOBaHUS, HCCIIEJIOBATENbCKUM | aHATUTUYECKOrO
aHa/M3a U HaBBIKAMHU 3KCIIEpUMEHTa U
MOy 4aEMBIX peleHus NOCTaBICHHOM
pe3yiabTaToB U AHAJTMTUYECKON 3a7auu
($hopMynHpOBKH
BBIBOJIOB;
HaBBIKAMU
MIPE/ICTaBICHUS |
MIPOIBHKCHUS
pe3yIbTaTOB
HHTEJUIEKTYaIbHO
¥ eI TEIbHOCTH.
Teopernueckue - CrtocoOHOCTh
OCHOBBI METOZIOB | 3HAHUE OCHOBHBIX OCYILECTBIIATh
BBIJIETICHUS U TEOPETHUECKUX OCHOBHBIE METO/IBI
KOHIIEHTPUPOBAH | aCleKTOB 3KCTPAKIIH;
BIIaJICHUEM 11 OCHOBHBIX IKCTPAKLUH, - CnocoOHOCTH
Teopuel u 3HAeT KJIaCCOB METOZOB aHAIN32a MIPUMEHSATh
HaBBIKAMHU (moporoBbrit MIPUPOHBIX CIIOKHBIX TEOPETHUYECKHE OCHOBBI
MIPaKTHYECKOM YPOBEHB) BEIIECTB: METO/bl | COEAMHEHUN U xpomatorpadun, UK n
paboThI B 9KCTPAKIIVH, METOJIOB aHAIN3a Y®-cniekTpoMeTpun
n30paHHOM copoumu, OTJIENBHBIX KJIACCOB
o0yacTu XUMUHN TBepAo(hazHON MIPUPOIHBIX
(TIK-2) SKCTPaKIIHUH. COEIMHEHUI
Bri6upats YMeHnue npuMeHsITh | -YMeHue paboTarts ¢
yMeeT Haubonee TEOPETHUUECKUE 000pyZOBaHHEM,
(IpOABUHYTHIH) | palMOHAJIBHBIHA 3HaHUS IS HEOOXOIUMBIM IS
METOT OCYIIECTBJICHHS aHanm3a (xpomatorpad,




BJIa/IceT
(BBICOKMIT)

OCYILIECTBIEHUSA npaktuyeckux 3agau | UK u YO-
CTaIH CIIEKTPOMETPHI)
IPOOOTIOATOTOBK -YMeHue paboTaTh ¢
M COCAUHECHUN K podamMu MPUPOTHOTO
aHaIN3y. TIPOUCX 0K ICHUS

- CrmocoOGHOCTh

IIpuemamu u
METOJIaMHU
MIPOBEICHUS
IKCTPAKITHOHHBIX
1 COpOITMOHHBIX
MIPOLIECCOB.

Bnanenue
TEOPETUYECKUMU U
MPaKTUYECKUMU
HaBBIKAMM aHaJIu3a
MPUPOJHBIX BEIIECTB

MPUMEHSTH HABBIKH
XMMHYECKOTO aHaIIN3a
MIPUPOTHBIX BEIIECTB
- CriocobHOCTh
MIPOBOUTH
IPOOOIIOTJOTOBKY




INJIAHUPYEMBIE PE3YJIBTATBI OBYYEHHUSA U KPUTEPUU UX
OLEHUBAHUA

I'oToOBHOCTH K cCAaMOPa3BUTHIO, CAMOPEAIN3ALNH, HCII0Ib30BAHUI0
TBOpYeckoro norenuuaia (OK-10)
OrMmerka «OTIMYHO»

CdopmupoBaHHble, TPOYHbIE M TJIYOOKHE 3HAHUS OCHOBHBIX METOJ/OB

BBIJICJICHUS U aHAJIN3a IPUPOIHBIX COCAMHEHUN PA3IMUHbBIX KJIACCOB.
Or1merka «Xopouio»

CdopmupoBaHHbie, MPOYHbIE U TJIyOOKHME, HO COJAEpI)KaIIUEe OTAEIbHBIC
HETOYHOCTH, OCHOBHBIX METOJIOB BBIJICJICHUS] M aHAJIU3a MPUPOJIHBIX COCAMHEHUN
pa3IMyHBIX KiaccoB, HemocTaToyHO yBepeHHOE, XOTA U CHOPMUPOBAHHOE,
BJIJICHUE YMEHUSIMU U HABBIKAMHU B JJAHHOM 001acTH.

OTMeTKAa « YI0BJIETBOPUTEIbHO)

Hemnonubie mpeacTaBieHrss 00 OCHOBHBIX METOJAaX BBIJICJICHUS W aHAllU3a
MPUPOJIHBIX COETMHEHHUM pas3MyHbIX KiaccoB. HemocrarouHo chopMupoBaHHOE
BJIJICHUE YMEHUSIMU U HAaBBIKAMU B JJAHHOM 001aCTH.

Ot1meTtka « Hey10BJICTBOPUTEJIBHO

@®parMeHTapHbIe TPEACTABICHUS 00 OCHOBHBIX METOJIaX BBIJICTICHUS M
aHajau3a MPUPOJHBIX COEIWHEHHI pa3lIMYHbIX KilaccoB. HeyMeHHe NpPUMEHUTh
MMEIOIMECS 3HAHUS Ha TIPAKTUKE.

Croco0HOCTb MCII0JIB30BATH U PA3BUBATH TEOPETUYECKUE OCHOBDI
TPAAULMOHHBIX U HOBBIX Pa3/1eJI0B XUMHH NP PelieHUN NMpodeccHoHaTbLHbIX
3aga4 (OIIK-1)

Ormerka «OTIHYHO»

CdopmupoBaHHble, TpOYHbIE U TIyOOKHWE 3HAHHUA OCHOBHBIX METOJOB
BBIJICTICHUS U AaHAJIN3a ITPUPOIHBIX COEAMHEHNN PA3JIMYHBIX KIIACCOB.

Or1merka «Xopouo»

CdopmupoBaHHble, NMpPOYHbIE U TIyOOKHE, HO COJAEp)KALIUE OTACIIbHbIE
HETOYHOCTH, OCHOBHBIX METOJIOB BBIICIICHHS W aHAJIW3a IPUPOIHBIX COCIUHEHUN
pa3nuuHbBIX KjaccoB, HenmocrarouHo yBepeHHOE, XOTS U CHOPMHUPOBAHHOE,
BJIa/ICHNE YMEHUSAMHU U HaBbIKaMH B JaHHOU 00JIaCTH.

OTMeTKa « YI0BJIETBOPUTEIBbHO»

Henonnble mpeactaBieHuss 00 OCHOBHBIX METOJAaxX BBIJICJICHUS W aHalu3a
NPUPOAHBIX COCAUMHEHUI pa3nuuHbIX KiaccoB. HemoctaTtouno chopmupoBaHHOE
BJIaJICHUE YMEHUSIMU M HABBIKAMU B JJAHHOM 001aCTH.

Ot1merka « Hey10BJIeTBOPUTEIBLHO»



(DpaFMeHTapHBIe MpCACTaBJICHUA 00 OCHOBHBIX METOOdAaX BbIACICHUA H
aHaJIn3da TIPUPOIAHBIX COGIII/IHGHI/Iﬁ Pa3JIMYHBbIX KJIACCOB. HCYMeHI/Ie IIPUMCHUTD
HMCIOIMINCCA 3HAHWA Ha ITPAKTUKC.

Cnoco0HOCTh peain30BaTh HOPMbI TEXHHUKHU 0€301IACHOCTH B J1a00PaTOPHBIX
u TexHoJorndeckux ycaosusx (OITK-3)
OrMmeTka «OTIMYHO»
CdopmupoBaHHbIe, MPOYHBIE W TIYOOKHME 3HAHUS O COBPEMEHHOM COCTOSIHUU
HAyKW B 00JacCTH aHajIu3a MPUPOJHBIX BEIIECTB. Y BEPEHHOE BIIAJICHUE YMEHUSIMU
Y HaBbIKaMHU B JIaHHOM 00JIaCcTH.
OT1merka «Xopouo»

CdopmupoBaHHbIe, TPOYHbIE M TJIYOOKHE, HO COJAEpXKAIlUe OTACIbHBIC
HETOYHOCTH, 3HAHUSI O COBPEMEHHOM COCTOSIHUE HAyKd B 0O0JIaCTH aHalii3a
NPUPOJIHBIX BemiecTB. He moctatouHo yBepeHHOE, XOTS U CHOPMUPOBAHHOE,
BJIaJICHUE YMEHUSIMU U HABBIKAMH B JJAHHOUN 00JIaCcTH.

OTMmeTKa « YA0BJIETBOPUTEILHO)

HemnonHble mpencTaBieHUss O COBPEMEHHOM COCTOSIHUE HAyKH B 00JacTh
aHaiM3a MPUPOJHBIX BemecTB. He nocratouno cdopmMupoBaHHOE BIaJCHHE
YMEHUSIMU Y HaBbIKAMHU B TaHHOU 00JIacTH.

OrmeTka « HeyioBj1eTBOPUTEIBHO)

@®parMeHTapHbIE€ TPEACTABICHUS O COBPEMEHHOM COCTOSIHUE HAayKu B
o0JlacTu aHaJIn3a MIPUPOJIHBIX BEIIECTB.

HeyMeHne npUMEHUTh UMEIOIIHNECS 3HAHUSI HA MTPAKTUKE.

Cnoco0HOCTH MPOBOANTH HAYYHbIE HCCIAEA0BAHUSA 10 ¢HOPMYIMPOBAHHOM
TEMAaTHKE, CAMOCTOATEILHO COCTABJIATH IJIAH UCCJIEA0BAHUSA U NOJIY4YaTh
HOBBIe HaY4YHbIe U MPUKJIaAHbIe pe3yabTarhl (ITK-1)

OtrMeTka «OTINIHO»

CdopmupoBaHHbIe, TPOUHBIE U TJIYOOKHE 3HAHMUS B 00JIACTH METOIO0JIOTMHU
IPOBEJICHUS aHalIU3a MPUPOJHBIX COCAUHEHWUH, OIPENCIICHUM LENed U 3aaad
WCCIIEIOBAHUS, IUIAHUPOBAHUS WU OCYILIECTBICHUS  KCIEPUMEHTAIBHOIO
MCCIIEIOBAHUS.

OrMeTka «Xopoiio»

CdopmupoBaHHbIE, TPOYHBICE M TJIYOOKHE, HO COJEp)KAIlhe OTACIbHBIC
HETOYHOCTH, 3HAHUSI B 00JaCTH METOJOJIOTUU TMPOBEICHUS aHAIN3a MPUPOIHBIX
COCIMHECHUM, OIPEACICHUN LEIEed W 3a7ay HCCIEIOBAaHMSA, IUIAHUPOBAHUSA W
OCYILIECTBIICHUS DKCIEPUMEHTAJIBHOIO MCCIEN0BaHUsA. HerocTatouHo yBepeHHOE,
X0Ts 1 chopMUpOBaHHOE, BIIAJICHUE YMEHHUSIMU U HABBIKAMU B TAHHOM 001acTH.

OTMeTKa « YI0BJIETBOPUTEIbHO»



Henonueie mpencraBieHuss B 00JacTH METOMOJIOTMM TPOBENCHUS aHaIM3a
IPUPOAHBIX COCAVUHEHUM, ONpENEICHUM LelIe U 3aJad  HCCIeNOBaHus,
IUIAHUPOBAHMUSI WU OCYLIECTBIEHUS  DKCIIEPUMEHTAIBHOIO  HMCCIEHOBAHUS.
HenocratouHo cdopmupoBaHHOE BIaJCHHE YMEHHSIMH M HaBbIKAMHM B JIaHHOM
obacT.

Ot1merka « HeyaoBJjieTBOpUTEIBLHO»

@parMeHTapHble MNPEACTABICHUS B OOJACTH METOAOJOTUU MPOBEACHUS
aHajau3a IPUPOJIHBIX COCOUHEHMM, ONPENEICHUM LEJIEHd M 3a1ad HMCCIENOBaHUS,
IUIAHUPOBAHMS M OCYILECTBIICHHS SKCIIEPUMEHTAIBHOTO HccienoBanus. Heymenne
IIPUMEHUTH UMEIOLINECS 3HAaHUS Ha IPAKTHKE.

Baagenue Teopueil 1 HABbIKAMY NPAKTHYECKOI padoThl B M30PaHHOI
odoaactu xumuu (IK-2)
Ormerka «OTIHIHO»
CdopmupoBaHHble, MPOYHBIE W TIYOOKHME 3HAHUS O TEOPETHUECKHMX OCHOBAX
METOJOB BBIJCICHUSA U KOHIICHTPUPOBAHUSA OCHOBHBIX KJIACCOB IIPUPOAHBIX
BELIECTB: METO/bI KCTPAKIIUU, COPOLIMHU, TBEPAO(PA3HON IKCTPAKIUHU. YBEPEHHOE
BJIa/ICHUE YMEHUSAMHU U HaBbIKaMH B IaHHOU 00JIaCTH.
Or1merka «Xopouio»

CdopmupoBaHHble, NMpPOYHBIE WU TIyOOKHE, HO COJAEp)KALIUE OTACIIbHbIE
HETOYHOCTH, 3HAHUS O TEOPETHUYECKUX OCHOBAaX METOAOB BBIJCICHUS U
KOHIICHTPUPOBAHUS  OCHOBHBIX  KJACCOB  NIPHUPOJIHBIX  BEIIECTB:  METOMBI
HKCTPAKIUK, copOumu, TBepAaodaszHoi 3KcTpakiuu. HemocTtaToyHO yBepeHHOE,
XOTSl M CQOPMHUPOBAHHOE, BJIaICHNE YMEHUSAMHU U HaBbIKaMH B IaHHOM 00JIaCTH.

OTMeTKa « YA0BJIETBOPUTEIHbHO»

Hemnomuble npeacraBieHus 0 TEOPETUUYECKUX OCHOBAX METOA0B BBIJICICHUS U
KOHILICHTPUPOBAHUS  OCHOBHBIX  KJIACCOB  IPUPOJHBIX  BEIIECTB:  METOMBI
AKCTPaKIUH, copOuuu, TBepodazHOM AKCTPaKIUU. Henocrarouno
c(hOpMHPOBAHHOE BJIAa/ICHHNE YMEHUSIMH U HAaBbIKAMU B TAaHHOW 00JIaCTH.

Ormerka « HeynoBeTBOpUTEIHHO»

@parMeHTapHblE MPEACTABICHUSA O TEOPETUYECKUX OCHOBAaX METOOB
BBIJICJICHUS M KOHIICHTPUPOBAHUS OCHOBHBIX KJIACCOB IIPUPOJHBIX BEILECTB:
METO/IbI SKCTPAKIMU, cOpOIIMH, TBepRoda3HOoil sKcTpakiu. HeymMmenue npuMeHuTh
MMEIOLIMECS 3HAHUS Ha TIPAKTHUKE.

Kpurepuu oneHky 3HaHUH YMEHHH U HABBIKOB NPU TEKYIIEH PoOBepKe
I OuneHka yCTHBIX OTBETOB:
Ot1mertka "OTau4HO"
1. JlaH MOJIHBIN U TPABWIbHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPHI.



2. MaTtepuail TOHST U U3yYEH.

3. Marepuan W3JI0KEH B OIPEICIIEHHON JIOTUYECKOU
MOCJIEA0BATEIBLHOCTH, JINTEPATYPHBIM S3BIKOM.
4, OTBeT CaMOCTOSITEIBHBIM.

Ormerka "Xopomo"

1, 2, 3, 4 — ananorunudo orMeTke "OTiau4dHo".

5. Jlomymmiensl  2-3  HECYIIECTBEHHBIC OINMMOKH, WCIPABJICHHBIE 10
TpeOOBaHUIO yuuTels, HabI0Janach "MmepoxoBaToCTh" B U3NI0KEHUU MaTepHaa.

OrmeTka "Y10BJETBOPUTEIBHO"

1. VY4eOHbI MaTepuasn, B OCHOBHOM, H3JIOKEH IOJIHO, HO IPHU 3TOM
JIOTYILIEHBI 1-2 cyliecTBeHHbIE OMMOKY (HapuMep, HEYMEHUE IPUMEHSTh 3aKOHBI
U TEOPUH K OOBSICHEHUIO HOBBIX (hAKTOB).

2. OTBET HEMOJIHBIM, XOTS U COOTBETCTBYET TpeOyemMoul TriyOuHe,
MIOCTPOEH HECBA3HO.

Ormerka "HeynoBieTBopureabHO"

1. He3nanune nny HenonnmaHue OOJIBIIICH MM HanOoJiee CYHIGCTBCHHOﬁ
qaCTu yqe6H0r0 Martcpuaiia.
2. I[OHYHIGHBI CYIICCTBCHHBIC OIHI/I6KI/I, KOTOPBIC HC HCIIPABIIAIOTCA

MOCJI€ YTOYHSIOIIMX BOIPOCOB, MaTEPHAIT U3JI0KEH HECBSZHO.
IIpuMepHbIi nepedyeHsb oueHOYHBIX cpeacts (0OC)

|. YeTHbIi onipoc

1. CobGecenoBanne (YO-1) (CpeactBo KOHTpOJIS, OPTraHU30BAHHOE Kak
crienuanbHas Oecela mpenojaBaTeis ¢ 00yJarouMMCS Ha TEMbl, CBSI3aHHBIE C
U3y4aeMoil AUCIUIUIMHOW, W pacCYMTAaHHOE Ha BBISICHEHHWE o0beMa 3HAHHM
oOyuJarolIerocsi o ONpeseIeHHOMY pasJieny, TeMe, npobjiemMe U T.1.) - Bompocsl
o TeMam/paszesiaM JUCIUTITNHBIL.

2. KomnmokBuym (YO-2) (CpenctBo KOHTpOJISI YCBOCHHS YyuyeOHOro Marepualia
TEMBbI, pazfena Wi pa3JejoB IUCUUIUIMHBI, OPraHU30BAaHHOE KaK Y4yeOHOe
3aHsTHE B BUJIe coOeceoBaHus IpenoaaBaTesis ¢ o0ydaroumMucs.)- Bonpock mo
TeMam/pasziesiaM JUCITUTITHBI.

4 loknan  (YO-3)[IpoaykT  camMOCTOATENbHOW  pabOThI  0OydYaromierocs,
OPEICTaBISIIONMIA  cOO0OM  MyONUMYHOE BBICTYIUIGHME 10  MPEICTaBICHHIO
MOJyYEHHBIX PE3yJbTAaTOB PEUICHHUs OINpeAeNeHHOW y4eOHO-TIPaKTUYECKOMH,
y4eOHO-UCCIEeI0BATENbCKON WIM HAYYHOU 3a/1a4u.

3. I'pynnoBas muckyccust (YO-4) (I'pymmoBasi TUCKYCCHsSI — pacCCMOTPEHHE, aHAJIN3
Pa3IMYHBIX [IO3MLMM, TOYEK 3PEHUs YUYEHBIX Ha COACp)KaHWE TOM WIM WHOU
POOJIEMbI, KOHIIEMIIMK BhIOOpa IMyTeH MPAKTUYECKOW pea3aliii CTOSIIUX TepeN
OOydaroImMMHUCs 3a1ad.) - Tema, BOMPOCHI JUIs OOCYXKIEHUS. 3amaHust It
NOJATOTOBKH.
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Bomnpocesl coGecenoBaHuii nmpu NpPoBepKe TOTOBHOCTH K Ja0OpaTOPHBIM
padoram:

Tema: Boigesenue ¢p1aBOHOMI0B PA3JIMYHBIMU IKCTPAKTUBHBIMHM METOAAMHM
['me HeoOXOOMMO MNPOU3BOAUTH OMBITBI C JIEFKO  BOCIIAMEHSIOIIUMHUCS
BEILECTBAMHU?

Kak npurotoButh pacTBopsl ¢ kKoHIeHTparmeit 0,01 mr/mmn?

VYerporictBo anmapara Cokciera.

Kak nmoAroToBUTh YCTaHOBKY AJIS MPOBEJACHUS HEMPEPHIBHOM KCTPAKIIUN?

Kak moJAroToBUTh yCTaHOBKY JIJISi TIPOBENICHUS MEPUOIUYECKON IKCTPAKLIUU TPH
HarpeBaHUM U MepeMelnBaHUN?

Tema: onpenesienne KOIUYECTBEHHOTO coep:kaHusl (JIABOHOUI0B B 00beKTe
CyliHoCTh METO/1a TPalyuPOBOYHOTO TpadukKa;

[Ipunumn paboTel cieKTpodhoTOMETPA;

Kak BbIOpaTh ONTHUMAaNbHBIE YCIOBUS OINpeAesieHus (IaBOHOUIOB METOI0M Y D-
CIIEKTPOCKOTIUHU?

Uto ABISIETCS pPEAreHTOM IPU MOJYYEHHH MPOU3BOJIHBIX [JIsl IIPOBEICHHUS
aHanuza?

CymHocTts MeToa quddepeHnanbHON CIEKTPOCKOINH;

Tema: NnpoBeeHne onpeaeJeHust (p1aBoHOMI0B MeTOI0M
AU(PPepeHIHATBHON CIIEKTPOCKONUHU

Pacuetsl B MeTOI€ 1M depeHInanbHOM CIEKTPOCKOIINH;

Omnpenenenre MOJISIpHOTO KO3 PHIIMEHTa MOTJIONICHUS;

[TonroroBka nmpubopa K OnpeesIeHuIO;

O0paboTKa pe3yabTaTOB SKCIEPUMEHTA METOIaMU MAaTEMaTHUECKON CTAaTUCTUKU
Bomnpocel cobeceqoBaHuii Ipu NpPoBepPKe TEOPETHYECKOI0 MaTepuaJia

Pazgen 1. JKcTpakuMOHHBIE MpoUECChl IPH BbIACJCHHMH NPHPOAHBIX
COeIMHEHUH

OCHOBHBIE TEPMUHBI U IOHATHSI SKCTPAKIUY;

KoaddurmenT un koHCTaHTa pacrpeaesieHus;

3akoH Hepcra u1st 3KCTpaKIMOHHBIX IPOLIECCOB;

MexaHu3M SKCTpaKIUU

Crioco0bI POBEEHUS KCTPAKIINH;

TBepnodazonas sxctpakius (TDI);

Mexanuszm TDO;

CopOenrtsl mnst TOI;

Oco0eHHOCTH IKCTPAKIIMH IPUPOIHBIX BEIECTB.



Pasnen 2. OcHOBHbIE MeETOAbI AHAJIW3A CJIOKHBIX cMeceil  NPHUPOAHBIX
coeIUHEeHUuM

1. Knaccuduxanus npupoJHbIX COEAUHEHUN IO XUMUYECKON IPUPO/IE;

2. buonoruuecku akTUBHBIE COEAMHEHUS PACTUTEIbHBIX OOBEKTOB;

3. buonoruuecku akTUBHBIE COSIMHEHUSI B JIEKAPCTBEHHBIX pacTeHusx [Ipumopckoro
Kpas;

4. OCHOBHBIE METOJbl BBIICICHUS OWOJOIMYECKH aKTHBHBIX COCAMHEHUN U3
HCXOJIHOTO CBIPbS;

5. Xpomarorpapuueckoe pa3aeaeHHe CI0KHBIX CMECEN MPUPOAHBIX BELLIECTB;

Belnenenre MHAUBUAYyaIbHBIX COCITMHEHU U3 CMECEN IIPUPOIHBIX BEIIECTB;

7. Unentuduxanus COEAMHEHUN B CIOKHBIX CMECSIX.

o

Paszgea 3. MeToabl aHa/IM3a O0TAE/NbHBIX KJIACCOB MPUPOJIHbIX COeIMHEHHU I

1. Cxema aHanu3a (pJ1aBOHOMIOB, BBIJICIICHHBIX U3 PACTUTEIBHOTO ChIPbS;

2. OCcoOeHHOCTH BBIJIEJIEHUS aJIKaJIOUI0B U aHAIN3a aJIKaJIOH/]IOB;

3. XpoMarorpaguueckoe pasleJeHHEe U aHalu3 HEJIEeTyuYuxX U MaJloJeTydux
OMOJIOrMYECKU aKTUBHBIX COEIMHEHUM;

4. Macc-cnekTpoMeTprudeckas AeHTU(UKaLKS aKJ1aJOnI0B;

o

Macc-cnexkrpomeTpuueckas uaeHTuuKkanus (piaBoHOUIOB;
6. [IpumMeHeHHe IUATHOCTHYECKUX pPEareHTOB MJs WIACHTHU(DHUKAIIMH TPUPOTHBIX
COCIMHCHHU,

Bonpocs! KOJJIOKBUYMOB

Pazgen 1. IJkcTpakuMOHHBIE TNPOUECCHI TPH BbIAEJEHHH MNPHPOSHBIX
COeIMHEeHNH

IMnan ko/utokBHyMa Ne 1

OCHOBHBIEC TEPMUHBI U MOHATHS YIKCTPAKIUU;
KoadduimeHT u KoHCTaHTa pacnpeneseHus;
3akoH Hepcra 1i1d 5KCTpakIMOHHBIX MPOLIECCOB;
MexaHu3M SKCTpaKIUU

CriocoObl IPOBEICHUS SKCTPAKITUY;
Tepnodazosas sxcrpakuus (TDI);

Mexanuszm TDDO;

CopOenrtsl anst TOI;

Oco0eHHOCTH PKCTPAKIIUU MPUPOJIHBIX BEILIECTR.
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10.ITpaBuna oka3zaHus epBOM MOMOIIY B XUMUYECKOH J1abOpaToOpHH.
11.Knaccuduxaius mpupoIHbIX COSTUHEHUN 110 XUMHYECKOU MPUPO/IE;
12.buonornyecky aKTUBHBIE COEAMHEHUS PACTUTEIILHBIX 0OHEKTOB,;
13.Knaccuduxarys mpupoHbIX COSTUHEHUH 110 XUMHYECKOU MPUPO/IE;
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9.

Pasnen 2. OcHOBHbIE MeETOAbI AHAJIW3A CJIOKHBIX cMeceil  NPHUPOAHBIX
COeIMHEHUH ;

Paznen 3. Meroabl aHa/JIu3a OTAEJbHBIX KJIACCOB NMPUPOJAHBIX COCIMHEHUN -
10 gacos.

IL1an ko/utokBHyMa Ne2

buosiornueckn aKkTUBHBIE COETMHEHUS B JICKAPCTBEHHBIX pacTeHusX [Ipumopckoro
Kpas;

OCHOBHBIE METOIIbl BBIACIICHUS OHOJIOTMYECKA AKTUBHBIX COEJUHEHUN U3
HCXOJHOTO CBIPBS;

Xpomarorpapuueckoe pasieieHHe CI0KHBIX CMECEN MPUPOAHBIX BELIECTB;
Belnenenre HHIMBUyaIbHBIX COEIMHEHUNA U3 CMECEN PUPOAHBIX BELIECTB;
Wnentuduxaiust COEAMHEHUN B CIIOKHBIX CMECAX;

Cxema aHanu3a (pJ1aBOHOMIOB, BBIICIIEHHBIX U3 PACTUTEIBLHOTO ChIPBS;
Oco0OEHHOCTH BbIICJICHUS aJTKAJTIONIOB U aHAJIN3a aJIKaJIOUI0B;
XpomaTtorpauyeckoe pas3ielieHHe W AaHaJIU3 HEJNeTYyYuX M  MaJOJIETy4HX
OMOJIOTMYECKU aKTUBHBIX COCNHEHUN;

Macc-cnekrpomerpuueckasi MIeHTU(UKALNS aKJIATIOUI0B;

10.Macc-cnexktpomeTpuyeckas ujieHTudukaius (praBoHOUIOB;

11.IlppumeHeHne JOUAarHOCTHUYECKHX pEareHTOB Uil WACHTU(PUKALMH TPUPOIHBIX

COeIMHEHNH

IlepevyeHb IMCKYCCHOHHBIX T€M /JI TPYNIIOBOM TUCKYCCHH
Tema: OOcyxkaeHue Ppe3yJbTATOB NMPOBEAECHHOI0 aHAIM3a (JIABOHOMJIOBHA
HAYYHOM CeMHMHape.
Metoa: Hayunas nuckyccus. ['pymnmnoBoe oOcyx1eHne pe3ynbTaToB.
[Tpumepsl BOTPOCOB 11t 00CYKICHUS:
[loyeMy ¢ UCHNOAB30BAaHUEM PA3JIMYHBIX METOJIOB JKCTPAKIUU BBIJCISACTCS
pPa3IUYHOE KOJUYECTBO COSTMHEHUH?
CymecTBylOT JIM pa3idudusi B KAYECTBEHHOM COCTaBE€ U KOJHUYECTBEHHOM
COOTHOIIICHUH OTACJIbHBIX COCTUHEHUN B CMECH?
OnummmuTe cxeMy BbIICTICHUS U aHau3a?
OO6paboTKa pe3ysbTaTOB SKCIIEPUMEHTA.



Ik3ameH (CpeacTBo MPOMeKYTOYHOT0 KOHTPOJISA)
Bonpocsl k 3k3aMeny
. OCHOBHBIE TEPMUHBI U TIOHATHSI SKCTPAKIUY;
. KoaddurmeHT u koHcTaHTa pacnpeneneHus;
. 3akoH Hepcra 11t SKCTpaKIIMOHHBIX TIPOIIECCOB;
. MexaHu3M 3KCTpaKuu
. CriocoOsI TpOBEICHUS SKCTPAKIINH;
. TBepnodazosas sxctpakuus (TDI);
. Mexannsm TOD;
. Cop6enTtn! gt TOI;
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. OcobeHHoOCTH OKCTPAKIIUU IIPUPOAHBIX BCHICCTB.

[HE
o

[IpaBuia oxazaHus NEPBON MOMOIIM B XUMHUYECKON JTa00paTOpUH.

[HEN
=

Knaccudukanys npupoJHbIX COEAMHEHHUN 0 XUMUYECKOMN MPUPOJIE;

[HEN
N

buonornuecku akTUBHBIE COCAMHCHUA PACTUTCIIbHBIX O6’b€KTOB;

[HEN
w

Krnaccudukanys npupoJHbIX COEAMHEHHUHN 0 XUMUYECKOM PUPOJIE;

[HEN
>

buonornyeckn aKTHBHBIE COCJUHEHUSI B JICKAPCTBEHHBIX PACTCHUSX
[Tpumopckoro kpasi;

15.  OcHOBHBIE METOABI BBIJIETCHUSI OMOJIOTHYECKH AKTUBHBIX COCIMHEHHM U3
HCXOJTHOTO CBIPBS;

16. Xpomarorpadudeckoe pazeacHUue CIOKHBIX CMeCel MTPUPOTHBIX BEIIECTB;

17. BeigeneHue UWHIUBUAYAIbHBIX COCAWMHEHUA M3 CMECEH MPUPOIHBIX
BCIIECTB;

18. MHWnentudukanus COSIWHEHWH B CIOXKHBIX cMecsax; Cxema aHammza
(b1aBOHOUIOB, BBIICJIEHHBIX U3 PACTUTEIHLHOTO CBHIPHS;

19. Oco0eHHOCTH BBIIEICHHUS aIKaJIOUIOB U aHaJIN3a aJIKaJIOUO0B;

20. Xpomatorpaduyeckoe pa3ieieHHEe W aHAIW3 HENeTYYMX M MaJIONeTy4duX
OMOJIOTHYECKN aKTHBHBIX COCTMHCHHM;

21. Macc-criekTpoMeTpudecKas uACHTU(GUKAIHS aTKATONIOB;

22. Macc-cniektpoMeTpuueckas uaeHTuuKaus GIaBOHOUIOB;

23. IlpuMeHeHHe  JOUArHOCTUYECKUX  PEAreHTOB s  WACHTHU(UKAIMH
MIPUPOIHBIX COCTMHECHUN

Il. [TucbmMenHbIe padoOTHI

1. JlabopatopHas padota(IIP -6).(CpeactBo mis 3akperyicHHs W MPAKTHUYECKOTO
OCBOCHHMSI MaTeprajia 1o ONPeIeIICHHOMY pa3ieiy)



OO0pa3ubl 3K3aMeHANMOHHBIX OMJIETOB

MMHUCTEPCTBO HAVKH U BBICIIIET'O POCCUNCKON ®EJIEPAILTAN

q)enepanbﬂoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO O6pa30BaHI/I$I
«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

[ITkona ecTeCTBEHHBIX HAYK

OIl «®Dusznyeckas U aHaTUTUUYECKAs XUMUS», HanpasieHue noarotosku 04.04.01
Xumus

Jucnnmaa «AHanu3 NpUPOJHBIX BEIIECTB
®opma o0ydeHHs OuHas
Cemectp Becennuit 2017-2018 yyebHoro rona

Peanuzyromas kadenpa puznueckoil ¥ aHATUTUIECKOU XUMUU

JK3aMeHAUMOHHbIN Ouster Ne 1
1. OcoOeHHOCTH PKCTPAKLIMK PUPOIHBIX BEILIECTB;
2. XpoMartorpaduueckoe pa3ieJeHIE U aHAINU3 HEJETYUNX U MaJIOJIETyuYnX

OHMOJIOTMYECKH aKTUBHBIX COEIUHEHUIA;

3aBenytromas kadeapoi

(u3HUECcKON U aHATUTUYECKON XUMUH M. C. BacunbeBa



MMHUCTEPCTBO HAVKM 1 BBICIIET'O POCCUMCKON ®EJIEPAITN

q)enepanbﬂoe ToCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUpPCKACHUC BBICIICTO 06pa3OBaHI/IH
«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

[ITkona ecTeCTBEHHBIX HAYK

OIl «®uznueckas 1 aHATUTUYECKAs XUMUs», HanpaBiieHue noarotosku 04.04.01
XUMHS

Jucunmmaa «AHanu3 NpUPOJHBIX BEIIECTB
®opma o0ydeHHs ouHas
Cemectp Becennuit 2017-2018 yyebHoro rona

Peanuzyromas kadenpa puznueckoil 1 aHATUTUIECKOU XUMUU

JK3aMeHAUMOHHBIN OnsteT Ne 2
1. OcoOEHHOCTH IKCTPAKLUUU MPUPOJHBIX BELIECTB;
2. XpomaTorpaduueckoe pa3/ieJIeHUE U aHAJIW3 HEJIETYYHX U MaJIOJIETyuuX

OHMOJIOTMYECKH aKTUBHBIX COEIUHEHUIA;

3aBenytromas kadeapoi

(u3HUECcKON U aHATTUTUYECKON XUMUH M. C. BacunbeBa



