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1. HEJb OCBOEHUA JUCIUIIJIMHBI

Lenbro ocBOCHUS TUCHTUTUTHHBI « DU3UKO-XUMHUYECKUE METObI aHATTU3a) SIBIISIETCS
CHUCTEMHOE M3YUYEHUE COBPEMEHHBIX METOJIOB (PHU3UKO-XMMUYECKOTO aHAJlh3a BEUIECTB U
WX TIPUMEHEHHUS JJI PEIICHUs] KOHKPETHBIX MPaKTUUECKUX 3a7a4, a TAK)KE YCTaHOBIICHHE
COOTBETCTBUS aHAIU3UPYEMBIX COCTUHEHUM TPeOOBAHUSIM HOPMATUBHBIX JOKYMEHTOB U
3asiBJICHHOMY COCTaBY.

2. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS JUCHUITJINHBI

OcBoenne qucuurnHbl « PU3MKO-XUMUYECKAE METO/bl aHAIN3a» HAIPaBJICHO HA
(dbopmMupoBaHue y 00yyaroIUXCsl CIETYIOMNX KOMIETEHIUH (4aCTH KOMIETEHITH):

Tabnuya 2.1. Ilepeuenv komnemeHnyuil, opmupyemvix y o00yuanwuxcsi npu
0CB8OeHUU OUCYUNTIUHBL (Pe3YTbmamvl 0CE0eHUST OUCYUNTIUHDBL)
NHaukaTopbl 10CTHKEHUS] KOMIIETEHIMH

CPEICTB

HIudgp KoMmnerenuus o
(B paMKax IaHHOM TUCIUIUINHBI)
Criocoben  mpoojuth | OIIK-3.1. Bnageer CHCTEMHBIMU 3HAHUSMU B
OpPraHW30BBIBATH  HAYYHBIC | OOJIACTH TEXHOJIOTHUH ITPOU3BOJICTBA
WCCIIe/IOBaHUSI B 00JacTH | JIEKAPCTBEHHBIX CPEJICTB.
OIK-3. oOpamenns nexapctBeHHBIX | OIIK-3.2. [IpoBoaUT HAyYHO-HCCIIEAOBATEECKIE

paboTHI uccaeaoBaHus B 00JacTH oOpamieHus

JICKApPCTBEHHBIX CPEJICTB, BKIIOYAs UCCIICI0OBAHNE
HAHOPA3MEPHBIX CHCTEM U CTPYKTYP
MEMIIMHCKOTO Ha3HAYEHUS; CHCTEM aJ[PeCHOM
JIOCTaBKH JICKApPCTR.

OIIK-3.3. IIpoBoauT OHOJIOTHYECKHUE,
XUMHUCKHE, aHATUTHYECKHUE UCCIIEN0BAHNS B
00JacTH 0OpaIeHHs JICKAPCTBECHHBIX CPEJICTB
OIIK-3.4. CriocoOeH MpOBOIUTD U
OpPraHU30BBIBATH HAYYHBIC UCCIICIOBAHUS B
00acTi 0OpaICHHs JICKAPCTBECHHBIX CPEJICTB

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuaa «®DU3MKO-XUMHUYECKHUE METOJAbl aHalu3a» OTHOCUTCA K 4YacTu,
dbopMupyeMoi ydyacTHHKaMHU 00pa30BaTeNbHBIX OTHOIICHHH, O6J0ka 1 yueOHOro raHa u
SBJISIETCSI TUCITUTUTMHOMN 110 BBIOODY.

B pamkax OIl BO oOyuaromuecs TakXe OCBAaWBAIOT JPYTrHe IUCHUTUIHHBI H/WIN
MIPAKTUKH, CIIOCOOCTBYIOIINE JOCTHKCHHUIO 3allJIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS
JUCHUIUTUHBI «DUBUKO-XUMHYECKHE METO/IbI AHAIIU3AY.

Tabnuya 3.1. Ilepeuenv komnonenmos OIl BO, cnocobcm8yrouux 00CmMudceHuo
3aNIAHUPOBAHHBIX Pe3YIbMAMO8 0C80EHUS OUCYUNTUHBL

IIpeamecTByIOIIKE ITocaeayromue
111070)) Haumenosanne ncpnI:mnglyMom JIA Huc I/IlIJII/IilI)]:I/l\]fO JH
p KOMIETCHINHT Aucl *Hy ’ aucn *Ily ’
NPAKTUHKHU NPAKTUKHA




Crnioco6en npoBouth | TexHomorus BBenenue B

i OPraHu30BBLIBATE | IIPOU3BOACTBA OnomH(pOpPMATUKY

HayY4HBIC JICKAPCTBCHHLIX CPCACTB duznyeckas u KOJJIOuaHast
OIIK-3. | uccienoBaHus B | [IpoMsInuieHHas XUMUSA JIEKapCTBEHHBIX

oOmactu  oOpamieHus: | TOKCUKOJIOTUs CpelICTB

JIEKapCTBEHHBIX [IpombinieHHas

CPENCTB MUKpPOOHOJIOTHSI

* - 3aIoNHAETCS B COOTBETCTBHHU ¢ MaTpuuei komnerenuunii u CYII OIT BO




4. OFBEM JINCHUIIJIMHBI U BUbI YYEEHOU PABOTBI

OO6m1as Tpy10€MKOCTh TUCHUTUTUHBI «DU3UKO-XUMUYECKUE METOIbI AaHAITU3a)

COCTaBJISIET 3 3aUETHHIX €OUHHII.

Tabnuya 4.1. Buowvl yuebnoii pabomui no nepuooam océoenus Ol BO ons Q4HOH

Gopmuvl 00yueHus

N BCEI'O, Cemectp(-b1)
Buna yue6Hoii padoThl K. 5 3 7

Koumaxmnas paboma, ax.u. 40 40
B TOM YHUCJIE:

Jlexuuu (JIK) 20 20
Jlabopatopusie pabots (JIP) 10 10
[Mpaktrueckue/cemunapckue 3ausatus (C3) 10 10
Camocmosmenvras paboma 00y4arOuuxcs, ax.y. 50 50
Konmponw (3x3amen/3auem c oyenxoti), ax.u. 18 18
OO01mas TPYI0eMKOCTh THCHUTLTAHBI ar. 1. 108 108

3a4.eq. 3 3

Ta6nuya 4.3. Buowl yuebnoii pabomul no nepuodam oceoenus OIT BO ons 3AQYHOH

Gopmovl 00yuenus ™

Bua yueoHoii padoThI B(;IEII;.O’ Ce;leCTp(éM) i
Koumaxmnas paboma, ax.u. 20 20
B TOM YHCIIE:
Jlexuuu (JIK) 12 12
JIaboparopusie pabots (JIP)
ITpaktuyeckue/cemunapckue 3ansatus (C3) 8 8
Camocmosmenvras paboma 00y4arOuuxcs, ax.u. 79 79
Koumponw (sx3amen/3auem c oyenkotl), ax.u. 9 9
O0mas TPy10eMKOCTb TUCHHILTHHbI a1 108 108

3a4.e]l. 3 3

* - 3aIOJHAETCA B CIIydae pealn3aliy IPorpaMMEbI B 3a04HOH (Gopme

5. COAEP KAHUE JUCLHUIIIMHBI

Tabnuya 5.1. Codeporcanue oucyuniunvl (Mo0yasa) no udam y4eoHou pabomuol

HaunmenoBanue pasgea

JUCHHUIINHDBI

Conepxanue pa3jena (TeMbl)

Bup yueonoii
padoThI*

Pazgen 1.
Knaccudukarus MeTon0B
aHaJIM3a: XUMHYECKUE
METOIbI aHanmusa,
WHCTPYMEHTAIIbHBIE
METOIbI aHamu3a,
OMOJIOTHYECKUE METOIBI
aHaJIM3a.

Tema 1.1. Ilenu, 3a7a4yu U OCHOBHBIE MOHATUS
aHAIUTUYeCKO xumMuK. Beibop MmeTtoaa anamnmza.
3agau  METOJ0OB  AHAJIMTHUYECKOM  XHUMUHU.
Knaccudukanus  METOIOB  aHaTUTHYECKOMN
XUMHH.

XumMuueckue METO/IbI
aHaJn3a. I'paBumeTpus.
TPaBUMETPUIECKHIX
Tutpumerpuueckue METO/IbI, ux
KJIaccH(UKaIuS. CriocoObI TUTPOBAHUS.
KocBennoe tutpoBanue. Kpupbie TuTpoBaHuUs.

KOJIMYECTBEHHOTO
IIpumeHeHue
METOJIOB.

JIK, JIP




HaumenoBanue pa3aejia

Conepxxanue pa3jena (TeMbl)

Bup yueonoii

JUCIHUIIIINHBI padoTbI*
Kucnorno-ocHoBHOE TUTpoBaHue. TuTpoBaHuE
MHOTOOCHOBHBIX  IPOTOJIMTOB U  CMECeH
IpOTOJIMTOB. KHCIIOTHO-OCHOBHBIE MHIUKATOPBI.
[IpakTnueckoe IPUMEHEHNE KHUCJIOTHO-
OCHOBHOTO TUTpOBaHMs. MeToibl OnpeeneHus
cosie aMMOHHs. MeTpoJOTUYECKHE OCHOBBI
AHAJIMTUYECKOMN XUMHUH. Kanwsspaeiii
anekTpodope3. DICKTPOXUMUUYECKUE METOJIbI
anamu3a. Kinaccudukanus. [Torernmomerpus,
BOJIbTAMIIEPOMETPHS, KYJIOHOMETpHS,
KOHJIYKTOMETpHSI.
Paznen 2. Tema 2.1. Bujg aHanuTHYECKOro CHUTHAJIA -
AHaIUTUYECKNN CUTHAJI. |MHTETPAIbHBIM, g depeHInaIbHbIN,
[Ipenen oOHapyXeHUS.  [COOTHOILIEHUE CHUTHAJ mry™m, 1udposnas, JIK. JIP
Bunel u popmsel 3ammucu  |aHanorosasi ¢opMa 3alucH CHUTHaNa, CHOCOObI ’
AQHAJIUTUYECKOTO HCIIOJIb30BaHUS KOMIIBIOTEPOB B
CUTHAJA. WHCTPYMEHTAJIbHBIX METO/IaX aHaJIN3a.
Paznmen 3. Crnekrpansabie |Tema 3.1,  CHekTpoMeTpHUYECKHE  METOJbI
METO/IbI aHaJInM3a. |aHanu3a. ATOMHas CHEKTPOMETpUs. ATOMHO-
Xapakrep SMHCCUOHHBIN aHaIMu3. PentrenoBckas
B3aUMO/JICHCTBUS CHEKTPOMETPHSL. ATOMHO-3MHCCHOHHAs JIK. TIP
3JIEKTPOMArHUTHOTO doromerpust IUTaMEHH. AtomHoO- ’
M3JIYYCHHS C BEIIECTBOM, |a0COPOIIMOHHBIN METO/L. ATOMHO-
0030p pa3IMYHBIX BUAOB |a0copOImonHas crekrpodotomerpus. [lonstue
CIEKTPAJILHOIO aHAJIN3A. |0 PAJUOMETPUYECKUX METOIax.
Paznen 4. Tema 4.1. MonekymsipHas CHEKTPOMETPHSI.
Cnektpockonus B CnekrpodortoMerpudeckuid  aHanus. [Ipuemsr
yIbTpaduoIETOBOMN U CHEKTPO(POTOMETPHUH. [Torpemnoctu B JIK. JIP
BUJMMOM 00J1aCTAX. CHEKTPO(POTOMETPHUH. [Tpuemsl ’
IIpumeHeHune JaHHOTO CHEKTPO(POTOMETPUYECKOTO  aHaiMu3a.  biok-
BUJIA CHEKTPOCKOIIUHU. cxema npuoopos. [Ipo6onoaroToBka.
Pazpgen S. Tema 5.1. ®ayopuMmeTpHUecKHil  aHAIIM3. JIK
dyopecrieHTHas diryopecueHuus u docdopecueHys.
CIIEKTPOCKOIUSI. [IpumeneHue B aHanu3e OUOJIOTUYECKU
IIpumeHeHune JaHHOTO aKTUBHBIX coeanHeHui. biok-cxema mpubopa.
BUJIA CHEKTPOCKOITUHU. [Ipo6GonoaroToBka.
Paznen 6. Tema 6.1. HWudpakpacHas crekTpoMeTpus. JIK, TIP
CnekTpockonus B XapakTepUCTUUECKUE T0JIOCHl  MOTJIOLICHUS.
uHopakpacHoi obnactu. |BUK-cnexrpockomnus. Koppensuuonnsie
[IpumeHeHue JaHHOTO TaOIHIIBI. biok-cxema npubopa.
BHJIA CIIEKTPOCKOIIHH. [Tpo6onoaroToBKa.
Paspen 7.|Tema 7.1. Crnexrpomertpus AJIEPHOTO JIK, ITP
Cnekrpockomust  SIMP.|maruutHoro pesoHanca. XWUMHYECKHH C/BHT,
OcHOBBI METO/A. |[KOHCTAHThl CIHMH-CIIMHOBOIO B3aMMOIECHCTBHS,
IIpumeHenne B aHaU3¢ |MHTETrpajbHAs MHTEHCUBHOCTH CHTHana. biok -
OpPraHMYECKUX cxema npubopos. [Ipo6onoaroToBka.
COCIVIHEHUN.
Pazgen 8. Ilpumenenue|Tema 8.1. OcoOeHHOCTH CIEKTPOCKOIMH Ha JIK, ITP
cnektpockonuu  AMP. |aapax yriepoma 13C.
OcobenHoctu bnok - cxema npubopos. [Ipobonoaroroska.




HaunmeHnoBaHue pa3jena Bup yueOHnoi
MCIHILTHHBI Coaepixkanue pasgena (TemMbl) paGoThr*

CIEKTPOCKOIIMYU Ha AJpax

yraepoaa 13C.

Paznmen 9. Macc- Tema 9.1. IIpoGiiema BbIOOpa MeTO/a aHAIM3A. JIK, ITP

CIIEKTPOMETPUYECKUE Konnentpuposanue. llonsatue aHaJIu3e

METO/1bI 3JIEMEHTHOI'O BBICOKOYHCTBIX BELIECTB. Macc-

aHaynu3a. [I[pumeHeHre B |CIEKTPOMETPUUECKUE  METOJbl  AJIEMEHTHOIO

aHaJM3e OPraHMYeCKUX |aHaiIu3a (PYHKIMOHAIBHBIX MaTEPUATIOB.

COCIMHEHUM.

Paznen 10.|Tema 10.1. CrepuonsomMepusi COCIUHCHUIA. JIK

Xuponruueckue MeToisl |[Tomspumerpus.  Jlucmepcust  ONTHYECKOTO

aHanusa. Jlucriepcust | BpameHus, KpyroBoi amxpomsM. llprmeHeHue

ONTHYECKOTO BpAIlCHMS, | METOJIOB. TexHuka uzmepenus. [Ipudopsi.

KPYTOBOW JTUXPOU3M.

Pazpen 11. Tema 11.1. Knaccuduxanus JIK, TIP

Xpomatorpadus. XpoMarorpauyeckux METOJIOB.

OcHOBBI METO1A. Xpomarorpamma M Xpomarorpaduyeckue

Knaccudukanus rapameTphl. Ob6mas Teopus

XxpomarorpapuiecKkux xpomatorpaduueckoro pasnenenus. Teopus

METO/I0B aHaJln3a. TeopeTudecknux Tapenok. KamuispHble CHIIbL.

[IpunynutensHOE TBUKEHUE.

Paznen 12. Tasosas|Tema 12.1. YerpoiicTBo ra3oBOro JIK, TIP

xpoMarorpadus. xpomarorpada. ['a3er — HOcutenu. biok BBoa u

lazoxxuakocTHas ucriapeHuss  npoObl.  XpomaTtorpaduyueckue

xpomatorpadus. KoJoHKH. Henonsuxuble  skungkue  ¢asbl.

KunkoctHas Herexropel. Hemonswxubie skuakue  ¢dasbl.

xpomarorpadus. BOXX. |KauecTBeHHBIN U KOJIMYECTBEHHBI aHAIIN3.

OCHOBBI METOJIOB. brok-cxema npubopa. [IpobonoaroToska.

Pasgen 13.  Ocnossl | KoHcTaHTEI HOHOOOMEHHOI'O paBHOBECHSI. JIK

HOHOOOMEHHOU Henmonswxkueie xuakue ¢as3el. [IpumeneHue

xpomatorpaduu, JAHHBIX BUJIOB XpoMmarorpaduu.

3KCKIIFO3MOHHOU

xpoMarorpaduu,

adhpurHOM

xpoMarorpaduu

* - 3anonusercsa Tonbko 1o OUHOM popme obyaenus: JIK — nexyuu,; JIP — nabopamopvie pabomul, [IP
— NpaKmuiecKue/CeMUHapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

JUCHMIIIAHBI

Tabauya 6.1. Mamepuanvno-mexuuueckoe obecneuerue OUCYUNTUHBL

Tun aynuropuu

OcHamenue ayauTopuu

CrnenuaJu3upoBaHHOe
yueOHOe/1adopaTopHoe
odopynoBanme, I10 n

MaTepuajJbl 1Jd 0CBOCHUSA

AUCHHILINHBI
(Tipy HEOOXOAMMOCTH)

JleximmoHuas

JCKIIMOHHOI'O

Aynutopus Ne 636 1iis mpoBeneHus
3aHATUN
OCHAILlEHHAs

THIIA,

KOMIIJIICKTOM

Komruiekr
CHeMalIn3UpOBaHHON MebenH;
TEXHUYECKUE CPEICTBA:




Tun aynuropuu

OcHamenue ayiuTopuu

Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
odopynoBanmue, [10 n
MaTepHaJIbl 1J151 0CBOECHHS
AUCHHUILTHHBI
(mpu HEOOXOAMMOCTH)

CHeIUaIU3UPOBAHHON MeOen; JOCKOM
(’xpaHOM) u TEXHUYECKUMHU
CpeacTBaMu MYJIbTUMEINA
IIPE3ECHTALIMM.

MynbTHMETUIHBIA TPOEKTOP
Everycom

Hoytoyk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4 GB,
It

OO6ecrieueH BBIXO]] B MHTEPHET.
KomruiekT npe3enTanuil.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials

Aymutopuss Ne 636 mmst mpoBeneHHS

Kommnekr
CIeNUATTM3UPOBAHHON MeOeIu;
TEXHUYECKUE CPEJ/ICTBA:

3aHATUN CEMMHApPCKOI0 THIA, | MyJIbTUMEIUUHBIN TPOESKTOP
I'PYHIIOBBIX " MHIUBHIYaIbHBIX | Everycom
TpaxTiaeciue KOHCYJIbTaIUH, TEKYIIErO KOHTPOJIS 1 Hoyr6yx Lenovo Thinkpad
saHTHs/ MIPOMEKYTOUHOM arrectauny, | L530 Intel Core i3-
OCHAIIlCHHAS xommiekToMm | 2370M_2.4GHz/DDR3 4 GB,
CemuHapckas o -
CHelalu3upoBaHHOH  mebenu  u | lmr
TEXHUYECKUMU cpeacTBamu | OOecIieueH BBIXO/ B HHTEPHET.
MYJIbTUME/IMA MPEe3CHTaLUH. KomrnekT npeseHranuii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
Potopnsiit ucnapurens RVE8
IKA Werke GmbH. RVS; pH-
MeTp Jaboparopusiii AHMOH-
4100 «EBpocranmapt TII»,
r.Cankr - [lerepOypr;
[11a3MeHHBII KOMIUIEKC
I'opoinera I'T137-10. OO0
«Actpomt» Poccus;
JlaGopatopusle padoTsl: JlabopaTopus | PoTannoHHbIH BUCKO3HMETP
1 I1-13: Brookfield DV3TLV ¢
abopaTopHas . .
paboTa Kommexr criennanu3upoBaHHON noBepkoii (CILIA; ®dupma

MC6CJ'II/I; Texnudeckue cpeacTna.

«Brookfield Engineering
Laboratories, Inc»);

VY bTpa3ByKOBOU reHEpATOP
1100-840; ITpubop
JKOJIOTUYECKOTO KOHTPOJIS
«buoTtokc-10My»;
buaucTunnaTop CTEKITHHBIN
bC; Bech aHanuTHdeckue
PA64C «OHAUS»,




Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
Tun ayauropun OcHaleHue ayIuTOpPUH obopynosanue, IO u
MaTepHaJIbl 1J151 0CBOECHHS
AUCHHUILTHHBI
(mpu HEOOXOAMMOCTH)
Komrmnekr
Aynutopus [1-8 st npoBenenus cHenualn3upoBaHHON MeOeny;
MPAKTHYCCKUX 3aHATHH, TeXHUYecKue cpeacrtra: [Ipudop
WHIMBUTyaJIbHBIX KOHCYJIbTAIUH, JUTSL KOJTMIECTBEHHOTO
TpaxTiaeckie TEKYILET0 KOHTPOII 1 OTIpeICIICHUS H.aHO‘{aCTI/III
SATSTHS MPOMEKYTOYHOM aTTeCTaIIH, Nanophox PSS;
OCHAII[EHHAs] KOMILICKTOM Cnekropdoromerp Lambda 950.
CTeMANM3UPOBAHHON Mebenn 1 BKJI.
00opyI0BaHUEM. [TporpammuO€E obecnieueHue st
000pyI0BaHUS.
Kommnekr
CIIEeNUATTM3UPOBAHHON MeOeIH;
TEXHUYECKHE CPECTBA:
MynbTrMeINAHBINA TPOEKTOP
Aynutopus Ne 636 s Everycom
A CaMOCTOSITEIbHON pabOThI Hoytoyx Lenovo Thinkpad
YIUTOPUS IS .
CAMOCTOATENLHOG 00y4aroIuXcsl, OCHAIICHHAS } L530 Intel Core i3-
paboT! KOMIIJICKTOM CITCITHATH3UPOBAHHON 2370M_2.4GHz/DDR3 4 GB,
Me0enr M KOMIBIOTEPOM € JOCTYNoM | lmir
B ODUOC. OOGecnieveH BBIXO B HHTEPHET.
KowmrmekT npe3enranui.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
7. YYEBHO-METOANYECKOE n NHO®OPMAIIMOHHOE

OBECHEYEHUE JUCIHUIIJIMHBI
OcHosnas numepamypa:

1. ®usuko-xummuueckue Metonsl aHanmsa //A.M. Mapaxosa, B.1O. Xunkuna, B.B.
Kombuios, Kesumana Ilapda, .M. Cranumesckuii, U.E. CranumeBckas; noxn pen. A.H.
Mapaxosoii. Mocksa, PY/IH, 2019. 281 c.

2. MapaxoBa A.1., A.A. Copokuna, B.}O. XKunkuna. ®u3nko-XxuMHUYECKHEe METObI B
aHaJIM3€ JIEKAPCTBEHHOT'O PACTUTEIBHOTO ChIPhSl U MPENapaToOB HA PACTUTEIbHOM OCHOBE
M.: Tunorpadus «Bam dpopmat», 2017. 308c.

Jlononnumenvuasn numepamypa:

1. PykoBOJCTBO MO MHCTPYMEHTAIBHBIM METOJIaM HCCIEeIOBAaHUN TIpH pa3paboTke U
JKCIIEpTHU3E KAayecTBa JeKapcTBeHHBIX mpemaparos. [lon penakuueit beikockoro C.H.,
Bacunenko U.A. u ap. M.: U3a-Bo «Ilepo», 2014. 656 c.

2. JTabopaTopHbIil MPaKTUKYM MO M3YYEHHIO METOAO0B Tepmuueckoro ananuza (TT,
NTA, ICK): y.-meton. nocobue / A.M. CroitHoBa, .M. CranumeBckuii // M.: PY]IH,
2016. —43 c.



3. T'ocynapcrBennas @apmakones: Poccuiickoit @enepanuu M3a. XIV. U.1 MeTosr
anaimsa JIC- 2018. T'ocynapcreennas ®apmakonest Poccuiickoit @enepanuu Uzn. XIV. -
2018. https://femb.ru/record/pharmacopeal4

4. [loTeHIIMOMETPHS B aHAJIM3E JIEKAPCTBEHHOTO PACTUTENBLHOTO ChIPhs U MIPENapaToB
Ha ero ocHose: MoHorpadus / A.M. Mapaxosa [u ap.] — M.: PYJIH, 2015. — 132 c.
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&id=443518&idb=0

5. @oToMeTpUYECKHEe METO/bl B aHaJU3€ JIEKAPCTBEHHOT'O PACTUTEIBHOTO ChIPbS:
moHorpapuss / A.M. Mapaxosa [u ap.] — M.. PVYJH, 2015. - 132 c.
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&id=444633&idb=0

6. Kommentapuu k PykoBoactBy EBpormelickoro coro3za mo Hajuiexaied NpakTHKe
IPOU3BOJICTBA JIEKAPCTBEHHBIX CPEJCTB JUIS YelOBEKa U MpUMEHEeHus B BerepuHapuu. Ilox
penakuuent beikoBckoro C.H., Bacunenko N.A., MakcumoBa C.B. - M.: U3n-Bo «Ilepo»,
2014. - 488 c.

Pecypcor ungopmayuonno-menexommynuxayuonnou cemu « nmepnemy:

1. 3bC PYJIH u croponnue 3bC, K KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTY
Ha OCHOBAHUHM 3aKJIFOUCHHBIX JIOTOBOPOB:

- DIEeKTPOHHO-OMOINOTEUHAS cucreMa PYH — OBC PYJIH
http://lib.rudn.ru/MegaPro/Web

- DBC «YHuBepcurerckas oubnuoreka ornaiiu» http://www.biblioclub.ru

- DBC IOpaiit http://www.biblio-online.ru

- DBC «KoHcynbranT ctyaeHTay Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- OBC «Tpounkuii MOCT»

2. Ba3bl JaHHBIX ¥ TOUCKOBBIC CUCTEMBI:

- DJICKTPOHHBIH (OHI TPABOBOH M HOPMATUBHO-TEXHHYCCKOH JIOKYyMEHTAIUH
http://docs.cntd.ru/

- mouckoBag cucrema Aunekc https://www.yandex.ru/

- morckoBas cuctema Google https://www.google.ru/

-pedepaTuBHas 6a3a nanaeix SCOPUS http://www.elsevierscience.ru/products/scopus/

- denepanbHbI HHCTUTYT MpoMbIIIeHHOH coocTBeHHOCTH (DUIIC) https://new.fips.ru

Yyebno-memoouueckue  mamepuanvl 011 CAMOCMOAMENbHOU — pabombl

00y4arWuxcsa npu 0C80eHUU OUCYUNIUHBL/MOOYIA.
* - Bce y4eOHO-METOMUYECKAE MaTephaibl JJISI CAMOCTOSTENFHOW padOTHl 00yYarOMINXCS
pa3MeIarTcs B COOTBETCTBUH C ICHCTBYIOIINM ITOPSIKOM Ha cTpaHuie nqucuurinael B TYUC!

[Ipu mpoBeneHUN 3aHATUN U OpPTaHU3AIMH CAMOCTOSITEIBHOU pabOThI CTY/IEHTOB
UCIOJIBb3YIOTCS TPAJAULIMOHHBIE TEXHOJIOTHH COOOIIAIONIero o0yueHus, mpernoiararonme
nepeaady uHbOopManuu B TOTOBOM BUJIE, dbopMupoBanue y4eOHBIX
yMEHUH 110 00pasiry.

B pamkax npakTH4YecKMX 3aHATHH peanusyercs B3auMOOOydeHHue CciyliaTesnei
Kypca - HHTepakTUBHOE 00yueHue, B popMe B3aMOKOHTPOJISI CAMOCTOSITETbHON padoThI,
COBMECTHOTO PEUICHHE CUTYAI[MOHHBIX 3a]a4, COBMECTHOU pa3paboTKa CXEeM CIIOKHBIX
MPOILIECCOB, 00CYKACHUS TPOOJIEMHBIX BOIIPOCOB.

CamocrosiTensHas paboTa CTYyIEHTOB BKIIIOYAeT HW3y4YEHHE OCHOBHOM H
JIOTIOJTHUTEIILHOW JINTEPATyphl MO JAHHOW NUCIUIUIMHE, TOJArOTOBKA BBICTYIUICHUN HA
CEeMHMHapax, MOJATOTOBKAa TBOPYECKUX PabOT MO BOMPOCAM HMMYHOOHOJIOTHYECKUX
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[penaparoB, UX opOpMIIEHHE B BUJE PE3CHTALINM, a TAKXXE MOJArOTOBKA U 3aIIHUTA
JOKJIaAa MO OJHOW M3 IIPEAIaraéMbIX TEM.

METOANYECKUE PEKOMEH/JJALMU [10 HAIIMCAHUIO PEOEPATOB

Pedepar mo mucummmbe «®OHU3UKO-XMMHUYECKHE METOABI aHAN3a» SBISIECTCS
pEe3yJNbTaTOM HHIUBUIAYANBbHOM pabOTBl CTYAEHTOB M OTpa)kaeT CIOCOOHOCTH
UCIIOJHUTENEH K CaMOCTOSATENbHOU paboTe ¢ NUTEpaTypoil M HAaBBIKM aHANU3a KOHKPETHOM
npobsemsl. J{s HanucaHus pedepara peKOMEHIyeTCsl HCIO0Ib30BaTh YUeOHY0, HAYUHYIO
U CIIELMAJIbHYI0 HAyYHO-TIPAaKTHUECKYyIo uTeparypy. Opopmienue pedepaToB coraacHO
[IpaBunam mNOATOTOBKM M OQOPMIIEHHS BBITYCKHOM KBalU(PUKAUMOHHOW pabOThI
BBITyCKHUKA Poccuiickoro yHuBepcutera apy»xkO0el HapomoB (IIpuxaz Ne 878 ot
30.11.2016 r.).

Crpykrypa pedepara. Pabora coctour H3 creayrolmux uacteil: Bpenenue,
OcHoBHbIe pa3zfaenbl (r71aBbl, maparpadsl), 3akimoueHne, CHOUCOK HCIOJIb30BAaHHOU
auTepaTypsl, [Ipunoxenne.

Bo BBeneHNM xapakTepusyeTcsl akTyalbHOCTb MPOOJIEMBI, 1I€Tb U 3a7a4un paboThI,
JlaeTcsl KpaTKasi XapaKTepUCTUKA UCIOJIb3YyEeMbIX MaTepHalIOB.

OcHoBHBIE pazfienbl paboThl coiepKaT Kak TEOPETUUECKUH, TaK U aHAJTUTUYECKHI
MaTepHall.

J51s HanMcaHus TEOpeTUUECKOr YacTu pedepara HEOOXOAUMO U3YUUTh JIUTEPATYPy
MO0 JaHHOM TeMe (HOpMAaTUBHBIE JOKYMEHTBI, Y4YeOHO-METOJUYECKHE MaTepHalbl,
MOHOTpaduu, CTaThbu B MEPUOJUUECKUX U3TAHUSAX U T.1.). TeopeTudeckuil pa3aen J0KeH
10Ka3aTh, YTO CTYACHT 3HAKOM C IMyOIMKAIUsIMU IO paccMaTpuBaeMoit mpobieme. BaxHo
BBIPAa3UTh COOCTBEHHOE MHEHHE B OTHOILIECHHUW IMO3ULUN TOTO WJIM WHOTO aBTOpa WU
COJIEp’KaHUsl MCIOJIb3yeMOro JoKyMeHTa. [Ipu Hcmoiab30BaHUM MPSIMOTO IIUTHUPOBAHUS
00s13aTeNbHO JIeJIaTh CChUIKM HA UICTOYHUK C YKa3aHUEM CTpPaHHUIL.

AHanuTUYecKuil pa3fen OCHOBBIBaeTCS Ha (akTHueckoM wmatepuane. Jlus
HalMCaHUsl »dTOT0 pas3felia MOTyT OBbITh HCIOJNB30BAaHBl Pa3IMYHble HCTOYHUKU
UHGOpMAallMU: CTATUCTUYECKHE JlaHHBIE, HOPMATHUBHO-TIPABOBBIE AaKThI, PE3YJIbTaThl
CHEIMAIbHBIX  OOCIIeIOBaHMI, MaTepuanbl  HAYyYHO-NIPAKTUYECKUX  CEMHUHApOB,
KoH(pepeHwit u ap.

PaGota Oyzaer Oonee nHTEpecHOM, eciau GaKTUUECKU MaTepual paccMaTpPUBAETCS
B nuHamuke. [[ns HarmsgHOCTH M yo0OCTBa aHaiu3a UU(POBBIE aHHBIE MOTYT OBITH
cBeneHbl B Tabmuisl. Ecnu mudpoBoit MaTepualt 3aHuMaet O00bIioil 00beM, €ro ciaeayer
MMOMECTHUTbH B MPUIIOKEHUU.

3akioYnTeNbHas YacTh pedepara JoKHA COAECPKATh BHIBOJIBI U MIPEUIOKEHUS 1O
KaXX/I0My pazfeny ¥ nmo pabore B 1eiaoM. OHHM JOJKHBI JIOTHYECKU BBITEKATh U3 paHee
HamucaHHoro wmatepuana. Ilocie 3akimrodeHuss B paboTe MOMEMIAeTCs]  CIUCOK
MCIOJIb30BaHHOU iuTepaTypsl. O0muit 00beM pedepara: 15-25 crpanuil MalmHOIUCHOTO
Tekcra gopmara A-4.

8. OILKEHOYHBIE MATEPHUAJIBI H BAJIJIBHO-PEUTUHI OBASI
CUCTEMA O EHUBAHMUSI YPOBHAA COOPMHUPOBAHHOCTH
KOMHETEHI_II/Iﬁ nOo INCIHUITJIMHE

OrneHOUHBIE MaTepUadbl U OATTLHO-PEHTHUHTOBAsI CUCTEMA OIEHWBAHUS YPOBHS
chOpMUPOBAaHHOCTA KOMITETEHIIMH (YacTH KOMIIETCHIIM) TI0 WTOTaM OCBOCHHS
JUCHUIUIMHBI « DU3UKO-XUMUYECKHUE METO/Ibl aHaIu3a» MpeaCTaBiIeHbl B [[punoxenun k
HacTosimel Pabodeli mporpamMme TUCITUTUTHHEI.



PA3BPABOTYUKMU:

Mpogeccop UBXTH, a.x.H. U.A. Bacuienko,
JMouent UBXTH, k.papm.H. B.JO. Kunikuna,
AccucrednT UBXTH A.M. CroiiHoBa.

PYKOBOJIUTEJIb OVYII:
JAupexktop UBXTH, npodeccop a.x.H.

PYKOBOJIUTEJIb OII BO:
JAupexktop UBXTH, npodeccop a.x.H.

SI.M. CTtanuiueBCKHii

.M. CrauuieBcKHii
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ITpunoxenne
PI'AOY BO «Poccuiickuii yHUBEPCUTET JAPYKObI HAPOIOB»
HNucTUTyT OMOXHMH4YeCKO# TexHOoJ0ruu U HaHoTexHoJiorun (MBXTH)

®OH/ OIIEHOYHBIX CPEJCTB

MO YYEBHOUN JUCIIUIIJINHE

DU3NKO-XUMHUYECKUE MCTOJAbI dHAJIN3a
(HaMMEHOBaHUE UCIUILTHHBI )

33.04.01 ITpomeinuieHHast dhapMarius

(KOI[ 1 HAaMMCHOBAHHNEC HAIIPaBJICHUSA HOZ[FOTOBKI/I)

«BI/IOdJaDMaLIGBTI/I‘IGCKI/Ie TCXHOJIOTHMH M YIIPABJIICHHUC d)aDMHDOI/IBBOI[CTBOM»

(HaumeHoBaHUe PO UIIS OATOTOBKH)

Marwuctp

Kpanudukanus (crerneHb) BbITYCKHHKA
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Hanpasuenne 33.04.01 «[Ipombinuienaas dhapMarisy
ITpoduae «buodapmalieBTUUESCKUE TEXHOJIOTHUU Y VIIpaBiaeHue hapMIPOU3BOIACTBOM
Jincimminaa «PU3HKO-XUMHUYECKHE METOABI aHATIN3a»

®OCHI (hopMbl KOHTPOJIS YpoBHsI ocBoeHust OOI)
Ko korTpoumpyemoit KonTponupyemslii pazien IUCHHUILIAHBI AynurtopHas pabota Camoctosrenni
KOMITETEHITHH ast paboTa 3auer
JIP KP Pecdepar
OIlK-3 TutpumeTprdecKre METOIbl aHATIN3a TSI KOJTUYECTBEHHOTO 5
OTIpeIeTICHUS BEIECTB.
[ToTeHOMETpHS B KOJTMYECTBEHHOM OTPEICTICHUN KUCTIOT. 5
KonuuecTBeHHOE OnIpe/ieieHre BEMIECTB 5
CHEKTPO(HOTOMETPUUECKIM METOIOM. 10
[IpakTnueckoe npumenenune meroga SIMP B ananuze
Pa3IMYHBIX COCTMHEHUHN
[IpumeHeHne Macc-CIeKTPOCKONMH B aHAJIN3€ OPraHUYECKUX
COeIUHEHNN
Xpomarorpapuieckre MeTo ibl papManeBTUYECKOTO aHaIn3a 20 30
TepmorpaBuMeTpuuecKuil aHAJIN3 OKCcalaTa KalbIlHsl. 5
[Tposenenue JITA/TT A ananu3a. 5
[Iposeaenue JICK napaneramoia. 5
[Ipumenenne meronoB MK-cnekTpockonuu B onpeaeneHuN
MOAJTMHHOCTH JIEKAPCTBEHHBIX MPENapaToB 10
ATOMHO-a0COpOLIMOHHAS CTIEKTPOCKOIHUS B
(hapmalleBTHUECKOM aHallnu3e
Kanunsipuslit anekrpodopes u ero npuMeHeHue B
(hapmalleBTHUECKOM aHaIn3e
Hroro: 100

JIP - naboparopHsle paboTsl, KP — KOHTpobHBIE pabOTHI.
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Bonpocsl AJ1s 10IyCKA U 3aIIUTHI JIA00PATOPHBIX PadoT 110

MOTYJISIM
Ilo JAUCHUIIJINHE «PU3NKO-XMMHUYECKHE METOAbI AaHAJIHN3Aa»
Bon bl J1JIsA NVCKA U 3AIIINTHI Jia ATOPHEIX padoT mo bioky |

Jlabopamopnas paboma Nel
1. B ueM CyTh TUTPUMETPUUECKOIO METO/1a aHaInu3a?
2. OOBsiCHHTE YTO TaKO€ KOHEYHAs! TOUYKAa TUTPOBAHUS, B YEM OTIUYHE OT TOUKH
9KBUBAJIEHTHOCTU?
OO0BbsAcHUTE, C TOMOIIBIO YETO JETEKTUPYIOT KOHEUHYIO TOUKY TUTPOBAHUSI.
4. Ha3oBuTte MeTO/1bl TUTPUMETPUUECKOTO aHAJIN3a B 3aBUCUMOCTH OT THIIA peaKkluy,
JI€KAILEro B OCHOBE aHAJIN3a.
5. Kakwue Buapl THTpOBaHMS IPUMEHSIOTCS B papMalieBTuueckoM ananuze? [pusenure
MIPUMEPHI.
6. Yto Takoe MHIUKATOPHI?
7. UYto Ha3bIBAIOT HHTEPBAJIOM MEPEX0Ja OKPACKH UHAMKATOpa?
8. Kak cBsi3aHBI KOHCTaHTa KHCIOTHOCTH U HHTEPBAJ MEPEX01a OKPACKH HHIUKATOpa?
9. OOwsicHHTE, OT YETO 3aBHCUT BHIOOP MHIIUKATOPA JUISl TUTPOBAHUS?
10. Ot wero 3aBUCHT BBIOOP PACTBOPUTEIIS /ISl THTPOBAHUS?

w

.]Iaﬂopamopuaﬂ paboma Ne2

OOBsicHUTE CYTh MTOTEHITMOMETPUIECKOTO TUTPOBAHUS.

UTo CIIy’>KUT AETEKTOPOM TOUKH SKBUBAJIEHTHOCTHU MPY NOTEHLUUOMETPUU?
UTo Takoe 3IEeKTpOXUMUYECKas adeiika?

Uto Takoe 3NeKTpOIUT?

Kaxkue 35eKTpo1bl IPUMEHSIOTCS B TOTEHIIMOMETPHUU ?

Uto npexacrasisieT coboit anexkrpoa?

Kak renepupyertcst moTeHIman 3aekTpoaa’

OT yero 3aBUCUT MOTEHIUAII AJIEKTPO]Ia HHAUKATOPHOTO?

Uro npencrasisger co0oil KpuBasi THTpOBaHUA?

10 Kak ¢ momo1p10 KpuBOil TUTPOBAHUSI YCTAHOBUTH TOUKY SKBUBAJICHTHOCTHU?

CoNO~WNE

Jlabopamopnasa paboma Ne3
1. OO®BscHUTE CYTh POTOMETPHUUECKOTO METOIA
2. OObscHHUTE, TOYEMY pacCEesTHHbIE U TOTJIOIIEHHbIE Ha3bIBAIOTCS B3aUMHO
JOTIOTHUTEIbHBIMU JTydaMu?
KakoBa npupoga BO3HUKHOBEHUS [BETa BelecTBa?
4. ]lns uccneaoBaHUS KaKUX MapaMeTPOB, SBICHUH U MMOKa3aTeseil MOXKeT ObITh
MCIO0JIb30BaH MeTo 1 (hoToMeTpun?
OOBbscHUTE MPUHLUT PabOTHI CIEKTPOPOTOMETpA.
OO0®bsacHUTE MpaBUIIO BEIOOPa 061acTH (POTOMETPUPOBAHUSI.
7. Ha xakoM 3aKOHE OCHOBAHO OIIpeJieJIeHUe KOHIIEHTPALUHU BEIECTBA ¢ IOMOIIbIO METO1a
¢doromerpun?
8. Uem 00bsCHsAETCS HEOOXOAMMOCTh MCTIOIb30BaHUSI KIOBETHI CPABHEHHUSI?
9. B kakux ciy4asx BO3MOXHBI OTKJIIOHEHHS OT 3aKkoHa JlambepTa - byrepa — bepa?
10. OOBsicHUTE PUHLIUI 110100pa CBETO(DUIBTPOB.

w

oo

Bonpockel JLIg IONVCKA M 3AIMNTHL JIA aTOpHBIX pador nmo bJiaokyv 1

Jlabopamopnas paboma Nel
1. Yro npencrasnser coboit TT'A?



N

Kakue paxkTopsl BIUAIOT HA TOYHOCTH U BOCIIPOM3BOIUMOCTD PE3Y/IbTaTOB aHaIH3a?
KakuMm cBOiicTBOM J0OJIKEH 001a1aTh 00pasel, 4TOOb COOTBETCTBOBAThH MapamMeTpam JJis
nposeneHus TI'A?

Kakum 00pa3zom 10/KHA TPOUCXOAUTH MPOOOMIOATOTOBKA aHaIN3a?

B kakux xoopauHaTax ctpoutcs kpusas TI'A?

Kakwue BbIBOIBI MOXKHO caenath npu nosydyeHuu TI'-kpusoii?

B kakux obnactsx npumensercsa meton TTA?

w

No ok

Jlabopamopnan paboma N2

Urto coboii npeacrasnsier meton JATA?

Kakue npoueccbl MOryT mpoxoauTh B 00paslie Bo Bpems nposeaenus ATA?
C noMo11pI0 Kakoro ypaBHEHHs onpenensercsa qudpepeHunanbHas Kpupas?
B pesynbTaTe uero temmneparypa oOpasiia v 3TaJOHa CTAHOBUTCS Pa3IMYHOMN?
B kakux obnactsax npumensierca ITA?

B kakux xoopauHaTax npousBoauTcs nocrpoenue kpusoi J(TA?

Kaxum 06pa3oM MokeT nporcxoauTh nocrpoenue kpusoi J(TA?

Nogak~wnE

Jlabopamopnasa paboma Ne3

1. B uewm 3akmouaercs meron JICK?
2. Kaxkue cBoiicTBa 00beKTOB U3MEPSIOT ¢ moMotbio JJCK?
Kaxkue BbIxo1HBIE JaHHBIE TTOTy4atoT npu npoeaenun JCK?
Kaxne npoueccs! nmporekarot npu nposeaenun JJCK?
B uém 3axmtouaercs npeumyiiectso metona JJCK?
Kakne ocHOBHBIE XapaKTEpUCTUKH TT03BoJIsIeT norydars JJCK?

SRS

IPUMEP BIIETA JJIS1 3AIIIUTHI JABOPOTOPHOM PABOTBI
JUCHUIUIMHBI «DU3UKO-XUMUYECKHE METO/IbI aHATIN3a»
Jlabopamopnasa paooma Nel

Bpems: l4ac
I'pynma ®.1.0. crynenTa

Bapuant Ne 1
B 4eM CyTh TUTPUMETPUYECKOTO METO/1a aHaIn3a?
2. Kakue BU/IbI TUTPOBAHUS IPUMEHSIOTCS B (hapManieBTHUeckoM aHanu3e? [IpuBenute
TIPUMEPBI.
Yrto Takoe MHAUKATOPHI?
OT yero 3aBUCUT BBIOOP PACTBOPUTENS JIJIsl TUTPOBAHUSA?
OO0BsACHUTE, C TOMOIIBIO YeTO JETEKTHPYIOT KOHEUHYIO TOYKY TUTPOBAHUSI.

=

ok w



KpuTtepnu oneHKn 0TBeTOB Ha BONPOCHI VIS 3aIIMTHI J1a00PATOPHBIX padoT:
OtBet Ha Kax bl Borpoc oneHuBaercs ot 0 1o 1 6anios:

Bbanabl
KpHTepHH OleHKH 0TBETa He YaCTHYHO MOJTHOCTBIO
COOTBETCTBYET | COOTBETCTBYET | COOTBETCTBYET
KPUTEPHIO KPHUTEpHIO KPHUTEePHIO
OTBeT SBISACTCS BEPHBIM 0 0,1 0,2
OOyuaromuiicss maer OTBeT 0€3 HaBOMAAIIMX 0 01 0.2
BOIMPOCOB K3aMeHAaTOPa
O6yyaromuiics He Moab3yeTcst 1abopaTopHbIM
0 0,1 0,2
KYPHAIOM
OTBerT TmMOKa3pIBa€T YBEPEHHOE BIAJICHUE
00yJaromiero TEPMHUHOJIOTUYECKUM u 0 0,1 0,2
METO/IONIOTYECKUM aTapaToM JAVCIUITITHHBL
OTBer nmoka3bIBaeT MOHUMaHUE 00YyJaroIUMCs
CBSI3€H MEX/Ty ITPEAMETOM BOIIPOCa U JPYTHMU 0 01 0.2
pasaenaMu JTUCHUIUIMHBI W/WIN JIPYTUMU
JMCITUTUTMHAMHA
Hroro: 0 2,5 5

Ikana oueHMBaAHUA:
«Otimyao» («5») — 0T 4,5 10 5 GaIoB.

«Xopormoy» («4») — ot 3,5 no0 4,4 Gaios.

«Y noBaerBoputenbHo» («3») — ot 2,5 1o 3,4 6aos.
«HeynosnetBoputensao» («2») — 2,4 u MeHee GaioB.

Tembl pedepaToB
ITo AUCHHUIIJINHE «DU3NKO-XUMHUYECKHE METOAbI AaHAJIN3A)

=

KOMHBIOTepI/I3I/IpOBaHHI)IC CHUCTEMBI B OpraHu3alliu pa6OTBI AHAJIMTHYCCKHUX Ha60paTOpHI>'I.

2. CTaHI[apTHBIe O6p33HI)I B KOHTPOJIC KQ4€CTBA. 3aKOHO,Z[aTeHBHa$I 1 HOpMAaTHUBHas baza

IPUMCHCHUSA CTAHIAPTHBIX 06p33L{0B .

w

MeToapl ucciaen0BaHus MOJICKYJIAPHO-MAaCCOBOI'0 paCpeCaACIICHUS ITIOJIUMEPOB.

4, OcobeHHOCTH OIIPECACIICHUS IMOAJIMHHOCTHU: JJIS1 HU3KOMOJICKYJIIPHBIX BCIICCTB, IS

O6uodapmalieBTHIECKIX PEnapaToB.
5. Meroapl aHanM3a XUPAIbHBIX MOJIEKYIL.

6. IlnaH npoBeneHUs BaUAALUMOHHBIX MPOLEAYP Ul METOJIOB UCCIIE0OBAHMS ITOKa3aTeNs
«cozAep>KaHHe OCHOBHOTO BEIIECTBA U IIPUMECEID.

7. OmnpeneneHue NOUIMHHOCTH C UCIOJIb30BaHUEM criekTpockonuu IMP.

8. Bupapbl 1eTekTOpoB B KHUIKOCTHOM Xxpomarorpaduu. [IpuHuuns BeIOOpa THUIIA JETEKTOPOB.

9. Omnpenenenue 6pyTTO-HOPMYIIBI C HCIOIB30BAHUEM MACC-CIIEKTPOB.

10. Ucnons3oBanue crnekrpockonuu SIMP 13C B uccnenoBaHny NoAIMHHOCTH BEIIECTBA.

11. ITpuHuns! obecnedeHus Mo TMHHOCTU U IPAaBUIBHOCTH PE3yJIbTaTOB B (JapMalleBTHYECKOM

aHaJIn3c.

12. HpI/IMCHeHI/IC I/IK-CHCKTpOCKOHI/II/I B UCCJICAOBAHNHU IIOAJTMHHOCTH BEIICCTBA.

13. ITpuHIUTIBI TPUMEHEHUS MacC-CIIEKTPOMETPHUH B (papMalieBTUIECKOM aHaJIH3e.




KPUTEPUU OIIEHKH

Pedepar onienuBaercs ot 0 no 20 6aysos:

Bbanabl
Kpitepin omemin He YaCTHYHO MOJTHOCTBIO
COOTBETCTBYET| COOTBETCTBYET | COOTBETCTBYET
KPUTEPHIO KpHUTEpHIO KPHUTEepHIO

Pabora BKirOuaer Bce yKa3aHHbBIE B 3aJaHUH 0 1 9
3JIEMCHTbI
Pabora odopmiieHa B COOTBETCTBHUM  C 0 1 ’
TpeOOBaHUAMU
CTyIeHTOM KOPPEKTHO 0(hOpMIIEHBI 0 1 ’
3aUMCTBOBaHUA
B pedepare ykazana aktyaabHast nHGOpMAIUSI 0 1 2
CTyneHTOoM IIpeIcTaBIeHbl 00hEKTUBHEIE
MIPOBEPEHHBIE HAYYHbIE UCTOYHUKH 0 1 2
nHpOpMaITUH
Pedepar orpaxkaer unen, BRICKa3aHHBIE B 0 1 5
HCTOYHUKAX
CTyIeHT COMOCTABIISIET IAHHBIE HECKOIBKUX
HWCTOYHUKOB, BBIABJIACT CBA3U MEXKIY HUMHU, 0 1 2
MIPOBOJUT CpaBHEHHE, 0000IIEHNE,
KJTaccupuKaIuio
CryneHT npencraBiisieT HH(QpOpMaIio KpaTKo | 0 1 2
HHGOPMATHBHO
CTyaeHT HCTIONB3yeT COOCTBEHHBIC
(hopMyTHPOBKH IS IPENCTABICHUS 0 1 2
nHpOpMAaITIN
DopMyTHPOBKH CTYACHTA HE HCKAKAIOT 0 1 9
CMBICITBI, H3JI0KEHHBIC B HUCTOYHUKAX

Hroro: 0 10 20

Ikana oueHUBaHUA:
«Otimynao» («5») — ot 18 10 20 GayIos.

«Xopoitoy» («4») — ot 14 no 17,9 6amios.

«Y nosnierBoputesibHO» («3%») — ot 10 10 13,9 6aios.
«HeynosnerBopurensHo» («2») — 9,9 1 MeHee OaILIOB.

IIpumepHbIe BapUAHTBHI KOHTPOJIbHOI padoThl. biiok |
ITo JUCHUIIIIMHEC «DU3NKO-XUMHUYECKIE MCTOAbI aHAJINn3a»
10 TeMaM: TUTPUMCTPUICCKHUEC METOAbI aHAJIN34, IOTCHIIUOMCETPH, CHCKTpO(bOTOMeTpI/IH, Macc-

cnekrpoMerpus, AMP-cnekrpockonus, MK-cnekrpockonus

Bapmuanr 1.

1. Paccuuraiite 3Hauenne pH B Toukax, coorBercTByromux 0, 10, 90, 100 u 110%
oTTUTpOBaHHOCTH, Tipu TUTpoBanuu 50 mu 0,1M pactBopa HCl pactBopom NaOH 0,1M.

N300pa3ute KpUBYIO THTPOBAHUS.
0aJ1a)

2. Ilpusnakom BbInonHeHus 3akoHa byrepa—Jlam6epra—bepa siBnsercs:

@

(2 6anna)



a) pOCT ONTUYECKOM IIJIOTHOCTU C YBEIMUEHUEM KOHIIEHTpALUH;

0) yMEeHbIIIEHHE ONITUYECKOH IJIOTHOCTH C YBEIMYCHHEM KOHIICHTPALIHH;

B) JIMHEIHAs 3aBUCUMOCTb ONTUYECKOM TJIOTHOCTH OT KOHIEHTpaIuu, Oepyias Hayajio B

HYJIEBOW TOUYKY Hayaja KOOpAUHAT;

F) OKCITOHCHIIMAJIbHAA 3aBUCUMOCTDb MCKY OIITUYECKOH INIOTHOCTBIO U KOHL[GHTpaLII/IeI;'I.

3. Ha macc-criektpe oOHapyxeHsl ciemyrommue muku: M*: 124, M+1: 125, M+2: 126, c
nateHcuBHocTsimu:  100; 8,6; 4,7% coorBerctBeHHO. Omnpenenure OpyrTo GopmMyTy
COCIIMHEHUSI.

(2 6anna)

4. HabmomaeTcs 1M pacmieruieHne curHama B crektpe SIMP 'H, ykakurte, CKOJBKO THIIOB
CUTHAJIOB ¥ paCCYUTANTE MYJIBTUIUIETHOCTD y CJICAYIOIIUX COCAMHEHUN: (2
0aJsi1a)

CH,
UHg—Hg E:
| | CHy—C—CH,Br
Cl Cl
A) b) r

5. Xumunueckuii CABUI' IPOTOHOB MOJICKYJIbI 3aBUCUT OT UX XHUMHYCECKOTO OKPYXCHHUA - Ha €ro
BEJIMYMHY BIIUSIOT CIeAyIoIne (pakTophbl: (2
0aJsiia)

a) JIOKAJIbHBIN BKJIAJ( 2JIEKTPOHHOTO 00J1aKka BOKPYT MPOTOHA.
0) DddexTsl coceqHUX aTOMOB U TPYIII, KOTOPbIE MOTYT U3MEHSATH JEKTPOHHYIO MJIOTHOCTD Y
IIPOTOHA.

MakcuMajabHoOe KoJudecTBo 0a1108B — 10.

Kpumepuu oyenueanua mecma
«OtaruHo» («5») — 86% 1 OoJice PaBIIBHBIX OTBETOB Ha TECTOBBIC 33 [aHUSL.
«Xopoioy («4») — 69-85% mpaBUIBHBIX OTBETOB HA TECTOBHIC 3aIaHMS.
«Y noBaerBopuTenbHOY («3%») — 51-68% MpaBHIBHBIX OTBETOB HA TECTOBHIC 3aJaHMSL.
«HeynosnerBopurensHo» («2») — 50% 1 MeHee MpaBUIbHBIX OTBETOB HA TECTOBBIC 3aaHUSL.

Bapuanr 2.

1. Paccuuraiite 3Hauenne pH B Toukax, coorBercrByromux 0, 10, 90, 100 u 110% ortutpoBaHHOCTH, TIPH
tutpoBanuu 50 mi 0,1M pactBopa NaOH pactBopom HCI 0,1M. U300pa3ute KpUBYIO TUTPOBAHHSL.
(2 6amra)

2. llpwuwnna, Mo KOTOPOH HE POTOMETPUPYIOT PACTBOPHI OECIIBETHHIX BEIIECTB: (2 6a1a)

a) OHU MOTJIOIIAOT BCE JUTMHBI BOTH BUUMOrO U3TyUCHHUS;

0) JIUIsl HUX XapaKTepHbI OOJBIINE OTKIOHEHHS OT 3akoHa byrepa - Jlambepra - bepa;
B) OHH HE MOMJIONMIAIOT B BUJMMOM YaCTH CIIEKTPa;

T) JUI HUX Hen3BecTeH KOOI (PHUIIMEHT 3KCTUHKIINH.

3. Ha macc-criekTpe oGHapyeHsI cienyromue muku: M' 2 84, M+1: 85, M+2: 86, ¢ HHTEHCHBHOCTSIMU:
100; 5,2; 4,52% cootBercTBeHHO. Onpenenute OpyTTO HOPMYTY COCTUHEHHUS.
(2 6anma)
4. HabmroaeTcs i paciuenienue curaana B crekrpe SIMP 'H, ykaxure, cKolbKO THIIOB CHUTHAIIOB H
paccunTaiiTe MyJIbTUILUIETHOCTD Y CIEAYIOIIMX COEANHEHUN! (2 6anna)



| "H.CH CHC
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5. MyIbTHIIETHOCTh CUTHANA: (2 6ana)

a) SIBIISICTCSI PE3yIHTATOM HEMPSMOTO B3aUMOICHCTBHUS HAXOSIINXCS PSIOM ITPOTOHOB

0) HeceT uHGOPMAIMIO O TOM, CKOJIBKO ITPOTOHOB 3TOT CUTHAJ 00pa3yroT

B) MYJIBTUINICTHOCTh CUI'HaJia paBHAa YUCITYy S9KBUBAJICHTHBIX IIPOTOHOB, B3aHMOZ[eI7[CTByIOHIPIX C
MPOTOHAMH 3TOTO THUIIA TUTIOC SMHUIIA

MakcuMajibHoOe KoJudecTBo 0asios — 10.

Kpumepuu ouenusanus mecma
«OtimyaOo» («5») — 86% 1 OoJIee MPaBUILHBIX OTBETOB HAa TECTOBBIC 3a/IaHUSL.
«Xopormoy» («4») — 69-85% mpaBUIBHBIX OTBETOB HA TECTOBBIC 3aIaHMS.
«Y noBaerBoputenbHOY («3%») — 51-68% MpaBUIBHBIX OTBETOB HA TECTOBHIC 3aJaHHSL.
«HeynosnerBopurensHo» («2») — 50% 1 MeHee TpaBHIBHBIX OTBETOB HA TECTOBBIE 3aIaHHUS.

Bapmuanr 3.

1. Paccuuraiite 3Hauenune pH B Toukax, coorBercTBytomux 0, 10, 100 u 110% oTTUTPOBaHHOCTH, MPH
tutpoBanuu 100 mi 0,1M pactsopa HCl pacreopom NaOH 0,1M. N300pa3uTe KpUBYIO TUTPOBAHUS.
(2 6anna)
2. Monspubiiit K03GGUIUEHT SKCTUHKITUA 3aBHCUT OT: (2 6anna)

a) IMPUPOIIHI TIOTJIONIAIOIIET0 BEIIECTBA, TEMIIEPATYPHI U JaBJICHNUS,

0) IPUPOIBI TTOTIIOMIAOIIETO BEMIECTBA, JUIMHEI BOJTHBI H TEMIIEPATYPHI;
B) JUTMHBI BOJTHBI, TEMITEPATYPHI U JTABJICHUS;

T') TeMIIepaTypbl, JaBICHHUS U KOHIIEHTPAIIUH TTOTIIOIAIOIIETO BEIIECTB.

3. Ha macc-criekTpe oOHapy»KEHBI CIICAYIOIIUE TTHKH: M": 88, M+1: 89, M+2: 90, ¢ HHTEHCHBHOCTSIMU:
100; 3,42; 0,64% cootBercTBenHo. Onpenenute OpyTTo HGOPMYITY COSTHHEHUSI.
(2 6amaa)

4. HabmomaeTca MM paciemienne curHana B crnextpe SIMP 'H, ykaxuTe, CKOTBKO THIIOB CHTHAJIOB U
paccuuTaiiTe MyJIbTHILIETHOCTD Y CAECAYIOIINX COCTUHECHUN: (2 6ana)

CH,-CH,-CH-CH,-CH,
| -
N c1 5 CLLCHCH;,

5. UYem Oomblnie sHEPTHS pacHICIUIEHUs] YPOBHEH B MarHuTHOM Tone AE, tem: (2 6am1a)
a) OombIe OyneT pa3HOCTh 3aCENEHHOCTEH ITUX YPOBHEH

0) MeHbIIIe KOJIMYECTBO TOIIIOMAaeMOoi YJHEPTUU

B) MeHbIIIe Oy/IeT pa3HOCTh 3aCENICHHOCTEN STHX YPOBHEH

T) OOJBIIE KOJTMYECTBO TTOTIIONIAEMOI SHEPTUH

MakcuMajbHoOe KoJundecTBo 0asios — 10.



Kpumepuu oyenueanua mecma
«Otimyao» («5») — 86% 1 OoJIee MPaBUIILHBIX OTBETOB HAa TECTOBBIC 3a/IaHUSL.
«Xopomio» («4») — 69-85% npaBUIBHBIX OTBETOB HA TECTOBBIC 33 JaHUSI.
«Y nosnieTBoputesibHO» («3») — 51-68% npaBUIIBHBIX OTBETOB HA TECTOBBIC 33JaAHUSL.
«HeynosnerBopurensHo» («2») — 50% 1 MeHee paBHIbHBIX OTBETOB HA TECTOBBIC 3aaHHUSI.

Bapuanr 4.

1. Paccuwmraiite 3nauenne pH B Toukax, coorBerctBytouux 0, 50, 100 u 110% oTTHTpOBaHHOCTH, MPH
tutpoBanuu 50 mi 0,1M pacreopa HCI pactBopom NaOH 0,1M. U3o0pa3ute KpUBYIO THTPOBAHHUS.

(2 6anaa)
2. KioBera cpaBHeHHUs JOJKHA OBITH 3aIIOJTHEHA: (2 6anma)

a) aHAJTU3UPYEMBIM PaCTBOPOM;

0) BO10IA;

B) OPraHN4€CKUM HEOKPAII€HHBIM BCIIECTBOM;

T') aHAJIOTUYHBIM PACTBOPOM, KaK M pabodas, Ho 6e3 aHaIM3UPyEMOTrO BEIIeCTBA.

3. Ha macc-criektpe oGHapyxkeHBI criemyromue mukm: M': 112, M+1: 113, M+2: 114, M+3: 115, ¢
untencuBHocTsmu: 100; 6,6; 32,7; 2,16% cootBercTBeHHO. Onpenenure OpyTTo GopMyITy COSTUHEHHUS.
(2 6anua)

4. HabmomaeTcs M paciierienne curuana B crektpe SIMP 'H, ykaxwuTe, CKOJIBKO THIIOB CHTHAJOB U

paccuuTaiiTe MyJbTUIUIETHOCTD Y CIENYIOIINX COEUHEHUI: (2 6anna)
0 (|3H3
7
CH; — %‘.Il — C\ CH3—?—CH3
OH

5. Jlys ycTaHOBJICHHUS] KOHEYHON TOYKH THTPOBAHUS MTPH MOTEHIIMOMETPHHU PHUMEHSIOT: (2 6aJj1i1a)
a) VHIuKaTOpHBIH 2JIEKTPOT
0) PactBop uHIMKaTOpa

MakcuMajabHOe KoJundecTBo 6a110B — 10.

Kpumepuu oyenueanua mecma
«Otnununo» («5») — 86% u OoJiee MPaBUIbHBIX OTBETOB HA TECTOBBIC 3a/IaHUSL.
«Xopoioy («4») — 69-85% npaBUIBHBIX OTBETOB HA TECTOBHIC 3aIaHMS.
«Y noBieTBOpUTEIbHO» («3») — 51-68% mpaBUIBbHBIX OTBETOB HA TECTOBBIC 3aJaHUSL.
«HeynosnerBoputenbHo» («2») — 50% u MeHee MpaBHIIBHBIX OTBETOB HA TECTOBBIC 3aJaHUSL.
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11.

12.

13.

14.

Bonpockl KOHTPOJILHOI padoTsl. biok |1

IIo JAUCHHUIIINHE «DU3NKO-XUMHYECKHE METOAbI aHAJIN3A»
TecToBbBIE BOIIPOCHI MO TeMeE: TEPMOAHAIU3

Metonom TI'A u3ydaroTcst mpoLeccsl:
a) V3MeHeHUs TEIIOEMKOCTH;
b) Usmenenus temmepaTypsr;
€) M3MmeHeHHs MacChI.
MeTo10M IITATOMETPHU PETHCTPUPYETCS:
a) U3meHenus pa3mepos;
b) Temnosie 3ddexTor;
c) OObeMbl ra30B.
DK30TEPMUYECKHE MPOIECCHI IIPOUCX OISAT
a) C BblIeNEHHEM TEIIa,;
b) C nornomiennem temna;
c) be3 u3MeHEHHs TEIUIOTHL
DHIO0TEPMUYECKUE TPOLIECCHI TIPOUCKOJIST:
a) C BblIeNEHHEM TEIIa,;
b) C nornomiennem temna;
C) be3 u3MeHeHUS TEMIOTHI.
[Ipu TepMoaHam3e ¢ 3alaHHON CKOPOCTBIO MpPOIlecca:
a) U3mMeHsercs MOTOK rasa;
b) CkopocTs U3MepeHHs MOCTOSHHA;
c) TIpoMCXOAUT KPUCTAIIM3AIMK BENIECTRA.
[Ipu TepMOMEXAHUYECKOM aHAJIN3€E PETUCTPUPYETCS
a) M3meHeHne Macchr;
b) Cocras razosoii dassr,
c) Jedopmarms obpasua.
ITpu TepMOrpaBUMETPHHU HPOUCK OJISIT:
a) Pacnax dassl, neruaparanus, OKUCICHUC,
b) Mexannueckue nameneHust, nehopMarus;
C) Pasnoxenue, KaTajanu3 U MOBEPXHOCTHBIC PEAKLIUHL.
IMonsitue «audhepeHIHaTbHBINY B TEPMUYECKUX METOAAX MPEIIOIaracr:
a) V3MeHeHHe pa3HOCTH KaKHX-JIMOO CBOMCTB HCCIIEAYEMOro o0pasiia u BEmeCTBa, CBOMCTBA
KOTOPOTrO IIPUHSATHI 32 CTAHIAPT;
b) TlapameTpbl, MEHSIOIIHECS OT BHEIIHUX YCIOBHIA;
C) Bsruucienus npou3BomITCs MO U epeHIMATBHBIM YPaBHEHHUSIM.
OcHoBHble paznmaue Mexay meronamu JITA u JICK:
a) TIpuMmeHeHHe TUTIICH U3 APYTOro MaTepHaa;
b) W3MmepeHue pa3sTMIHBIX XapaKTEPUCTHK BEIIECTBA;
¢) IlpuMeHeHHe pa3IUYHBIX THIIOB YyBCTBUTEIBHOCTH JATYHKOB.
TepMHIeCcKIe METOABI OTHOCSATCS K TPYIIIE METO/IOB:
a) Pe3ynpTaThl KOTOPHIX OMPEAEIIOTCS TOIBKO CBOMCTBAME H3y4aeMBIX COCAHHCHHUI;
b) Pe3yabTaThl, KOTOPBIE HE 3aBHCST OT YCIOBHIT IIPOBEACHUS IKCIICPHMEHTA;
C) Ha pe3ynbTaThl KOTOPBIX BIHSIOT YCIOBHS [IPOBEICHMS SKCIIEPHMEHTA.
OCHOBHBIM pa0b0o4rM OpraHOM MPHOOpa LTS TEPMOAHAIIN3A SBIIIETCS:
a) TepmoBecHr;
b) Tepmomnapa;
€) Macc-ciekTpomerp.
CoBpeMeHHast anmaparypa 0o3BOJISeT BaPbHPOBATh CKOPOCTh H3MEHCHHS TEMIIEPATYPHI B THATIA30HE:
a) Or 0 K/mun mo 350 K/muH;
b) Ot 0 K/mun no 100 K/mum;
¢) Ot 0 K/mun no 1000 K/mum.
TI'A npencTaBisieT coO0H pe3yabTaT 3aBUCUMOCTH
a) V3meHeHue Macchl OT TEMIEPATypHI;
b) H3menenue oObeMa OT TeMIEPATypHI;
¢) Kpusyro }a3oBbIx mepexomos.
Merto0M TeMIepaTypHbIX KPUBBIX (HATPEBAHHS WITH OXJIAXKICHHUS) H3MEPSIETCS:
a) CKOpOCTh U3MEHEHUsSI TEMIIEPATYpPbI BEIECTBA,
b) Temmeparypa BemecTBa,;
c) PasHoCTh TeMIepaTyp MEXIy HCCIEAYyeMBIM BEIIECTBOM M STAIOHOM.
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30.

Meronom nmuddepeHnnanrsHOro TEPMUIECKOr0 aHAIN3a U3MEPSIETCSL:
a) CKopOoCTh H3MEHEHHsI TEMIIEPaTyphl BELICCTBA;
b) Temmeparypa BemecTra;
C) Pa3HOCTh TeMIepaTyp MEKAY HCCISTYeMbIM BEIIECTBOM U ATAIIOHOM.
MeTo10M NPOU3BOIHOIO TEPMHUYECKOT0 aHAIN3a H3MEPSETCS:
a) CKopoCTh H3MEHEHHsI TEMIIEPaTyphl BELIECTBA;
b) Temmeparypa BemecTra;
€) PasHOCTh TeMIepaTyp MEKIy HCCIISTYEeMbIM BEIIECTBOM U ATATIOHOM.
TepMomMexaHUUECKHI aHATTU3 TTO3BOJISIET H3MEPHTh:
a) JluneiiHble 1 0OBEMHBIC pa3MEpBL;
b) MexaHnueckue cBOHCTBa TBEPIOTO TENa,;
€) CKoOpOCTh U3MEHEHHsI MACChI BELIECTRA.
Merto/ TEpMOBOIIOMETPHH MTO3BOJISIET U3MEPHTH!
a) OObeM BBIICISIOUIErOCs rasa;
b) Jluneiinbie 1 0OBEMHBIE pa3MeEpBI;
€) XuMHYECKHil COCTaB BBIACIAIONIEIOCA rasa.
Merop TepMOOapOMETPHH MTO3BOJISIET U3MEPHTH!
a) OObeM BBIICISIONIETOCS Ta3a;
b) Xumwudeckuii cocTaB BBIACIAIOMIMXCS Ta30B;
c) JlaBneHnwue B cucTeMe, CO3/1aBAEMOE BBIIAOIIMMECS Ta3aMH.
HcxonHol TOUKON pa3BUTHSA NIPUHLMIIA TEPMUYECKOIO aHAJIN3A IPUHATO CUUTATh:
a) Pa6otsr Jle-Ilarense, 1887 r.;
b) Pa6orsr Ka66a u Xoymacsopca, 1923 r.;
c) PaGotsl Ditnmreiina, 1940 r.
WHepTHBIi Ta3, B cpesie KOTOPOro MPOBOIST U3MEPEHHE, MTO3BOJISET:
a) BsaumopmeicTBOBaTh KOMITOHEHTAM HCCIIEIYEMOTO BEIIECTRA,
b) Cosznate ycinoBus Temionepenayn, TOXKISCTBEHHBIC YCIOBUSIM, B KOTOPBIX HAXOIAUTCS
HCCIIelyeMOe BELIECTBO;
C) VYckopsieT CKOPOCTh IPOBEACHHUS IKCIIEPHMEHTA.
CyIIHOCTh TEPMOIPaBUMETPHUUYECKUX UCIIBITAHUI B BAKYYME 3aKIII0YaeTCs B!
a) IlpoBexeHue UCIBITAHKS B BaKyyMe;
b) HemennenHoM oTBeneHHN ra3000pa3HbIX TOOOYHBIX MPOIYKTOB;
€) PasnoxeHuu BemecTsa.
Meron nuddepeHInanbHON TepMOrpaBUMETPUH ObLT pa3paboTaH:
a)  bpedop;
b) [Hroai;
¢) /e Keiizep.
Armmapat, B KOTOPOM COBMEIIIEHBI pa3INuHbIe BApHAHTHI TepMUdecKoro Meroaa ananmsa — JITA, TT, AT
a) Jlumaromerp;
b) Xpomoanamuzarop;
c) JlepuBatorpad.
TI'-kpuBast npu NPOBEACHUH TEPMOAHAIN3A SBIISETCS:
a) TIpou3BOIHOI OT MHTETPATbHOM 3aBHCHMOCTH;
b) WurerpansHO KPHUBOI;
¢) Ilpom3BomHas KpHBas M3MEHEHHS MACCHI.
KBasunzomerpuueckuii pesxiM paboThl ieprBaTorpada co3naercs py HOMOLIH:
a) Perymsaropa HarpeBa, MOAKITIOYCHHOTO K KATYIIKE TEPMOBECOB;
b) TIpoBemeHus SKCIIEPUMEHTA B BAKYYME;
¢) Tepmomapsi.
KpasunmMerpruaeckuii pexxuM 00ecTieInBaeTCs:
a) BBICTPBIM MOBBIICHHEM TEMIIEPATYPBI IPOOBI 10 HAYATa H3MEPEHHST MACChI;
b) TlocTemeHHBIM HarpeBaHHEM MPOOBI HCCIAETYEMOTrO 00pasia;
¢) CrymeH4aThIM HarpeBOM MPOObI HCCIEAYEMOro o0pasna.
OIHUM U3 METOIOB JIOCTHKEHHUS BEICOKHX TEMIIEPaTyp MPOBEACHHUS SKCIICPUMEHTA SBIISCTCS:
a) Baxyym mwim GecKuCIOpOIHAs PEaKIMOHHASI CPE/Ia;
b) BeicTphIit HarpeB o6pasiia;
¢) Hcnonb3oBaHWe KOPYHIOBBIX TUTIICH.
WHyKIIMOHHBIA HarpeB ISt JOCTYKEHHS BBICOKHX TEMITEPaTyp 3TO:
a) [IlmaBka B «ropsiYeM THIIIEY;
b) TlmaBka B «XOIOIHOM THIIIEY);
¢) IlnaBka B <MHEPTHOM THIIICY.
Uro HE0OXOAUMO ISl CTAaHAAPTU3AMN H3MEPUTEIBHBIX TIPHOOPOB?
a) MeTpoaornaecKue H3MepEHusL;
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b) Drtanonusiii obpasern;
€) HWueptHblii oOpa3el.

Onucanne PAaBHOBCCHBIX TCPMOJANHAMUYCCKUX MTPOLCCCOB MOKET OBITH BEIIIOJIHEHO C IIOMOIIBIO:

a) lukna KapHo;

b) Tlpunnuna Jle-llarensbe;

C) Meroaa TepMOTMHAMHYECKUX TOTCHIHATIOB.
DHeprus akTHBAIMK B TEPMOJIMHAMHYECKHX MPOIECCaX 3TO:

a) DHeprus, KOTOPYIO HAJ0 COOOIIUTh U3 BHE JUIS IIPOTEKAHKS PEaKIIHy;
b) Dueprus, HeoOXoaUMast ISl IEPEMEIIEHHS ATOMOB M3 OJJHOTO IOJIOKEHHUS B PYTOe, s

paspyuieHus cBsi3eil u 1eOopMUPOBAHHS PEIIETKH.
C) Dweprus, HeOOXOAUMAS TS Pa3pbIBa XUMHIESCKHUX CBS3CH.

Kak Ha3bIBaetcs rpaduk, oTpaxkaronuyil pe3yabTaT TEpPMHUYECKOr0 aHAIN3a BellecTBa?

a) Tepmomapa;
b) Tepmoananus;
c) Tepmorpamma.

KpuBbie HarpeBaHus I KAKOTO BEIECTBa ObUIH BIiepBhIC 3apeructpuporansl Jle-Illatense?

a) WsBectusku u Genas rinHa;
b) Bonbdpam;
c) Kopynn.

Ecnu TemniepaTypy neun paBHOMEPHO ITOBBIIIATH, TO B OTCYTCTBHE TEIUIOBBIJENEHUS B 00Opasie
u3MepseMas TeMIepaTypa THIJIS OyJeT BCera ... TeMIepaTypsl IIeuy, HO ... TeMIlepaTypsl oOpasla u3-3a

OrPaHMYEHHOCTH TEILIONEPENAAUH.
a) bBonbiie, HO MeHbIIIE;
b) PaBHO, HO MeHbIIIE;
C) Mewnbiie; HO GOJIbBIIIE.

B 00j1acTH BEICOKHX TeMIIEPATyp OCHOBHBIM KaHAJIOM IE€pe€aavu TCIIJIOTbI CTAHOBUTCH. . .

a) Temnonepenaua;
b) Wsnyuenue;
¢) Kousexuus.

[pu ATA, ecnut npaBUIIbHO BBIOpaH ATAJIOH, TO NP €ro OJJHOBPEMEHHOM HarpeBaHHU ¢ 00pa3IioM,

Pa3HOCTh TeMIEpaTyp MEXILy HUMHU OYIeT. ..
a) MeHslie Hys;
b) Bombie Hymns;
¢) Buuska K HyITIO.

IIpsiMas ropyu30HTANIbHAS JIMHMSL U €€ JOIIOJHUTENIBbHbIN OTMEUYEHHOW IYHKTUPHOU JIMHUEH Y4aCTOK

SIBIISIETCS. . .
a) OcCHOBHOU JMHHEH TEPMOTPAMMEI;

b) OcnoBHoO(6a30B0i) MHHKEH, KOTOPast OBI MOMyYEHa IIPH OTCYTCTBHH B TEPMHIECKOTO

MIpeBpaICHHS;
¢) TlorpenrHocTb M3MEPECHHUSL.
[Ipototumnom coBpemenHoro npudopa s ATA sensercs:
a) Jlumaromerp;
b) Crmekrpodoromerp;
c) Tlupomerp.
JCK-kpuBBIe IpeCTaBISIOT COOOM:
a) 3aBHUCHMOCTH TEMIIEPATYPhI OT BPEMEHH;
b) 3aBHCHMOCTH BBIACIAIOMIEIOCS Ta3a OT BPEMEHH;
C) 3aBHCHMOCTH TEINIOBOTO TIOTOKA OT TEMITEPaTypPsI (BPEMEHH).
[To mromaau nukoB nony4eHHBIX JICK-KpuBBIX MOXKHO:
a) KonuuecTBeHHOTO OMPENEIUTh SHTAIBIIUIO IIPOLECCOB;
b) Omnpenenuth TemIepaTypy HasoBBIX MEPEXOIOB;
C) BbrumcnuTs Maccy npumeceii B 00pasiie.
Onnanm u3 HepocTaTkoB JITA sBisercs:
a) Bo3aMOXHOCTB HCITONB30BATh HaBecku 10 50 T3
b) BeicTphIii TEmI000MEH;
C) 3HauyMTENbHOE BIUSHIE KOHBEKIIMH Ha TEIIO0OMEH.

OnunM u3 penmymiects JICK sBnsiercs:
a) Tepmomapa UMeeT KOHTAKTHYO ILIOIIA/IKY;
b) B03MOXHOCTH HCIIONB30BATh HABECKH JIO 2 T
€) ToueuHbIH KOHTAKT MEXITY TEPMOIIAPO U THIJIEM.

Yr1o0bI HpI/I6.]'II/I31/ITLC$[ K pPaBHOBCCHBIM YCJIOBUAM B XOA€ IMPOBCACHU A SKCIICPUMCHTA, 06pa3eu CJICayeT

HarpeBaTb



a) Kak MoxHO ObIcTpee;
b) Kak moxHO MenieHHee;
C) He Bawmsier Ha pe3ynbTar.
45. JICK-u3mepeHus IOTOKA TeIJIa, CBA3aHHOTO CO CTPYKTYPHBIMH U (ha30BBIMH MEPEXOJaMH, JAOT
nH}opManuio:
a) Bsienstomuxcs rasax;
b) KommoHeHTax MccaeyeMoro CoeTMHEHNS;

c) OmnpeneneHne MOCIEIOBATENFHOCTH CTAANH CIIOKHOH PEAKIINK U TEIUIOTY XUMHYECKHX ra3ax.

46. Meroanka TEpMOrPaBUMETPHYESCKOTO aHAIN3a MO3BOJISCT:
a) OmnpenensiTh TEPMUUECKYIO CTaOMILHOCTh MaTEPHAJIOB;
b) Omnpenensite yaeapHyO TEIMIOEMKOCTb;
€) OmpenesnsaTs YUCTOTY MaTepUana.
47. Kakue npuaraeMbie HArpy3Kd UCTIONB3YIOTCSA B TEPMOMEXaHUIECKOM aHann3e?
a) Cixkatue, pacTshKEHHe, U3THO;
b) Cxarue, npeccoBanue;
c) Cxkarue, U3ruo.
48. Pabounm opranom miust TMA sBnsercs:
a) TepmoBecsr,
b) Tepmorneus;
c) Ksapuesas tpyoOka.
49. Metoja TEpPMOCOHUMETPUH TIO3BOJISIET H3Y4aTh:
a) TemmepaTypbl pa3iokKeHHs UCCIEAYEMBIX BEIIECTB;
b) Wsnyuaemblii BerecTBOM 3BYK B 3aBUCHMOCTH OT TEMIIEPATYPHI;
c) Wsmepenune Mmoayist ynpyroctd (Moayns FOmra).
50. Ha cxopocTs mpoliecca TepMoaHain3a BIIHSIOT:
a) Crnoco6 moaBo/a Tera;
b) Cnocob momBoza Temta i COCTOSHUE OKPYIKAIOIIEH CPerbl;
€) Peakuuonnas cpena.

51. UYro B npubope aist repmoananusa STA 449 C Jupiter (komnanusit NETZSCH), naer HaiexHyto 3amury

BBICOKOTOYHBIM MHUKpOBECcam?
a) Cucrema OTKPBITHSA [I€YH IS 3aMEHbI 00pasia ¢ H30JIMPOBAHHBIM [POOOIEPIKATENIEM;
b) Cucrema mogauwm rasa jist MPOBEACHHUS UCCIICIOBAHUIL;
c) CMmeHHAas [€Yb.

52. Kaxkoe ypaBHEHHE COOTBETCBYET TEILIOTE (Da30BOr0 MpEeBpaICHUs?

di = TdS + VdP.

a) A
H=6-129],
b) _ kET P ,
AH,, = [AQdt = f(I)[ATdr.
c) : !

53. Ha xakom rpaduke u300pakeHa JIMHeHHas 6a30Bast THMHUA?

[lorok Tena

a) Tesueparypa
=
=
=
b) Temueparypa
£
E
Tesmueparypa
C) 1

54. Ha kakoM rpaduke n3o0paxxeHa TaHI€HIMAIbHAS, TPOIIOPIIMOHATbHAS TUTONIA I, 6a30Bast TNHUSA?



[lorok Tena

a) Tesmuaeparypa

[loTexk e

b) Temueparypa

1 KYTOK TeIIa

Tesmueparypa
c)

55. Ha kakom rpaduke nu300pakeHa TOPU3OHTANIbHAS CIIpaBa 0a30Bast JTMHHS?

_ N

a) Temueparypa

[loTok Temna

[levrok Temm

Tesmueparypa

O
~

Tesmuaeparypa
c)

56. Ha kakom rpaduke n3o0paxeHa ropu30HTaIbHAS ClieBa 0a30Bas TMHUS?

e
a
g
S
3.) Tesmueparypa
=
g
S
S
b) Temueparypa
8
g
E
=
=
c i Tesmueparypa

57. Ha kakoM rpaduke n3o0pakeHa TOpH30HTAIbHAS, TIPONOPIIMOHATBHAS TUIOMAIH, 6a30Bast TNHUSA?



58.

59.

60.

61.

[loTox Temm

Tesueparypa
a) \ 1 oD

Tesmueparypa

[loTok Temna

(=)
~

| KyTOK TeIa

Temneparypa

C) 1

Ha 1em ocHOBaHa TemneparypHas KaniOpoBka npubopa?
a) Ha omenke Temmeparypsl IIIABICHHS OKCAIaTa KaJbIlHs;
b) Ha orenke TeMiiepaTypsl IIABICHHS CTAHIAPTOB U3 METAIUIOB BBICIICH CTCIICHH OYHCTKY;
€) Ha ocHoBe aHa/TH3a TEPMOTPAMMBI BEIIECTBRA.
Kakoe ypaBHeHHE JI)KUT B ONpeeNeHNH YUCTOTHI BenecTBa pu JJCK?
a) VYpasuenue Jle-1llaTenbe;
b) Vpasuenwue 'enmbmromnbia;
€) VYpasuenue Baur-T'odda.
Kakasi crerneHp YMCTOTHI JJOIDKHA OBITH Y 00pa3lioB, COOTBETCTBYIONUX ypaBHeHUI0 Bant-I'odda, npu
JACK?
a) Mo 1 momp%;
b) o5 mons%;
c) o 8 monp%.
Kaxoit BeiBog MoxkHO czienath mo TT'A-KpHBoii OKcanaTa KalbIis?

am, wr

OO0 M 1000
9004
800
7004

800

500

500 700 900 1100 T,K

a) OGpaser umeeT 3 CTYIIEHH TIOTEPH MACCHI;

b) O6paszerr TepmocTabuiieH;

€) B o6pasie nmporcxomat 3 Gpa3oBbIX Mepexoa.

62. Kaxue u3zmepenus nomker Biiouats B ce0st JICK s onpeaeneHus yaenbHOR Ter1oeMKOCTH?

a) Kanubposka u ucciemyemslii odpaser,
b) bBasoBas nuHwMs 1 KccIeMyeMBblit 0Opaser;
c) basosas muHUS, KaTHOPOBKA, HCCIIEMyEMBbIii 0Opaserr.

63. Kax cenyer nposectn JJCK-u3mepenus aist onpeseneHust SHEPTHX aKTHBALNH ?

a) OpnuH pa3 mpu 3aJaHHON CKOPOCTH;
b) Heckombko pa3 ¢ pazIuIHBIME CKOPOCTSIMIL
€) Heckonbko pa3 B pa3HOl peakHOHHOM cpee.

64. B cnenctBunm uero npu [ATA TemnepaTypa nccieayeMoro oopasna u 3TajloHa HAaYMHAIOT Pa3IHdaThCst?

a) U3meHeHust TeMIiepaTyphl B 00pasiie;



65.

66.

67.

68.

69.

70.

71.

72.

73.

74,

75.

b)

W3menenns TCMIICPATYPLI B OTAJIOHE;

C) 3amoJHEeHHUs KaMephbl Ta30M.
Kakum metonom uccnenoBanus siisiercss JITA?
a) KayectBeHHbIM;
b) KonuuectBeHHbIM;
C) XHUMHUYECKUM.
ITpu ATA KOHCTpYKIIUSA C ABOHHON U3MEPUTENbHOM S4EHKOM MO3BONISET:
a) Ilpousoiiti peakimu (a3oBOro mepexosa;
b) CkommeHcHpOBaTH CTOPOHHKE BO3/ICHCTBHE HA PE3YNIbTAT H3MEPEHUS,
c) IIpeHeOpeyb TEIIIOEMKOCTBIO KOHTEHHEPA.
Kakoe BemiecTBo xenaTelbHO MCIOIb30BaTh B KauecTBe oOpasiia cpapHenus npu JJTA?
a) MakcuMasbHO OITH3KOe MO (GPU3UIECKUM CBOMCTBAM K HCCIEyeMOMY 00pasily, HO HHEPTHOE B
MHTEPECYIOLIEM JJHana3oHe YCIOBHH.
b) He BaxHo.
€) MakcuMasbHO OIH3KOe MO (PU3UIECKAM CBOICTBaM K HCClieyeMoMy o0pasily,
PEaKIMOHHOCTIOCOOHOE B MHTEPECYIOLIEM AHaNa30He yCIOBHH.
Ipu ITA nuneiiHas 6a30Bast TMHUS MOXOIUT MPH CICAYIONIUX YCIOBHAX:
a) Koraa He0OX0IMMO YyUUTHIBATh KaK H3MEHEHHE TEIUIOEMKOCTH CHCTEMBI MOCIIE PEaKIiH, TaK U ee
TeMITepaTypHYIO 3aBUCUMOCTB;
b) Kormaa nporece nporekaeT co 3HAYUTENHHBIM H3MEHEHHEM TEILIOEMKOCTH, HO TETIOEMKOCTh Kak
peareHToB, Tak ¥ MPOAYKTOB CJ1a00 3aBHUCAT OT TEMIIEPATYpHI;
¢) Koraa TemmoemMKoCTh MpenapaTa 10 U mociie mpeBpanieHus (MMKa) OCTAI0TCs MPAKTHYECKH
HEU3MCHHBIMHU U HE 3aBUCAT OT TEMIICPATYPHI.
[Tpu ATA ropusoHTalbHAs, TPOHOPIMOHATIBHAS IUIOMIA/IM, 0a30Bast JIMHHS TOIXOAUT MPH CIIETYIOIINX
YCIIOBUSIX:
a) Koraa HeoOXOAMMO YIHUTHIBATH KAK H3MEHECHHE TEIUIOEMKOCTH CHCTEMBI ITOCIIEC PEAKIIUH, TaK U ¢
TEMIIEpaTYpHYIO 3aBUCUMOCTB;
b) Koraa nporecc nporekaer co 3HAYUTEILHBIM H3MEHEHHEM TEIUIOEMKOCTH, HO TEIIOEMKOCTh KaK
peareHToB, Tak 1 IPOAYKTOB €1a00 3aBUCAT OT TEMIIEPATYpBI;
¢) Korzaa TemmoemMKoCTh MpenapaTa 0 | Mociie mpeBpanieHus (MKa) OCTAIOTCS MPAKTHYECKH
HEW3MEHHBIMH U HE 3aBUCAT OT TEMIIEPATYPBI.
ITpu ITA TanreHunanpHas, NpONOPIMOHAIbHAS IUIOLIA I, 6a30Bast IMHUS MOIXOAUT MPH CIETYIOIINX
YCIIOBUSIX:
a) Koraa He0OXOAUMO YIHTHIBATE KAK H3MEHEHHE TEIUIOEMKOCTH CHCTEMBI ITOCIIEC PEAKIIUH, TaK H ¢
TEeMIIEpaTYpHYIO 3aBUCUMOCTB;
b) Koraa mporecc mporekaer co 3HAYUTETbHBIM H3MEHEHHEM TEIUIOEMKOCTH, HO TEIUIOEMKOCTh KaKk
peareHToB, Tak U MPOJYKTOB cl1ab0 3aBUCAT OT TEMIIEPATYpPHI;
¢) Kormaa TemmoeMKoCTs MpemnapaTa o0 U Mociie mpeBpanieHnst (MKa) OCTAIOTCS MPAKTHUECKA
HEM3MEHHBIMU U HE 3aBUCAT OT TEMIIEPATypBHI.
Yare Bcero ¢ nomonrsio JITA onpenensercs:
a) Bug u3o0bapHBIX cedeHne B 00IaCTH PAaBHOBECHH KpUCTALIHYECKas (pa3a — paciuias;
b) Buz M30TEPMUUYECKHX MPOLECCOB B 00IACTH PABHOBECHH KPUCTAILTHYECKas (pa3a — paciuias;
€) BuguzobapHbIX cedeHne B 00JIaCTH PaBHOBECHH TBepAas (paza — paciuias.
CoBpemenHsie mpuOOpsI ocymecTBisoT JTA:
a) B HU3KUX TEMIEPAaTYPHBIX YCIOBHUSIX;
b) B BBICOKHX TeMITEpaTypHBIX YCIOBHSIX;
€) Ot HU3KHX O BBICOKUX TEMIIEPATYP.
Kakyro mo mpupoie ra3oByro atMmochepy MokHO UcTonb30BaTh ipu JITA?
a) UuepTHbIii ras;
b) VYraexucmerii pas;
¢) CraTH4ecKyro WIH IIOTOK PA3INYHON CKOPOCTH.
[To kakoii mpuYrHE HENb3s TOIHOCTHIO M30eXKaTh «yTeuku Teruiay mpu JJTA?
a) HeBo3MoKHO 0GecIEUNTs BAKYYM B PEaKIMOHHOM CpEJIe;
b) HeB03MOXHO CKOHCTPYHpPOBAaTh AOCOTIOTHO CHMMETPUYHBIE H3MEPHUTENbHBIC SUCHKH;
€) HeB03MOXKXHO CKOHCTPYHPOBATH a0COIFOTHO HHEPTHBIC H3MEPUTEIbHbIE TUCHKIL.

«TemmnoBsie yreukm» npu ATA nprBoasT K HEOOXOAUMOCTH:

a)
b)

MHOTOKpaTHOH KaJIHuOpOBKH IPHOOPA;
Hcnonb3oBaHus KOPYHIOBBIX TUIIIEH;
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c) TlogBemeHHIO CUCTEMBI OXJIAXKICHUS PUOOPA.
Kakas rpymnma ¢axTopoB MOXKET OKa3bIBaTh BIUMsiHUE Ha pe3ynabTaThl JICK n3mepennii?

a) DaxTopbl, CBA3aHHBIE C U3MEPUTEIILHBIM IPUOOPOM;

b) ®axropsl, cBsI3aHHBIE C OTBOIOM TEILIa M3 PEAKLIUOHHOHN CPelIbl;

C) daxTopbl, CBA3aHHBIE C KOHCTPYKIHEH U3MEPUTEIBHBIX SYCCK.
Kakoii daxrop, okaspiBaronmii BustHue Ha pe3ynsraTsl JJCK n3mepenuii, MOXKHO OTHECTH K
HU3MEpPUTENEHOMY IPHOOpPY?

a) TemIonpoBOAHOCTH;

b) TemnoemkocTs;

c) CkopocTh Harpesa.
Kakoii ¢axrop, okassiBaromuii Biusiare Ha pe3ynbTatsl JJCK n3amepenuii, MOXXHO OTHECTH K
HU3MEpUTENEHOMY TIpHOOpPY?

a) CreneHb KPUCTAIUTHYHOCTH;

b) Pasmep u popma meum;

€) TemIonpoBOAHOCTb.
Kakoii daxrop, okaspiBaronuii BnusiHue Ha pe3yibraTsl JJCK n3mepenuii, MOXKHO OTHECTH K
XapaxkTepucTukam obpasua?

a) T'eomerpus mepxarens oOpasia;

b) TInoTtHOCTH ymakoBKH YacTHIl 0Opasia;

c) CkopocTb Harpesa.
Kakot#i dakrop, okaseiatomiuii BiausiHue Ha pe3ynbTathl JJCK M3mepenuii, MOXXHO OTHECTH K
XapaxkTepucTukam obpasua?

a) CreneHb KPUCTAIUTHYHOCTH;

b) Ckopoctb Harpesa;

€) PasMemienne TepMonapsl OTHOCUTENHHO OOpasiia.
[Tpu kakOM HarpeBaHWM CTEINEHb pa3iiokeHus odpasia Oyner conbiie npu TTA?

a) Ilpu GeicTpom;

b) He umeer 3nauenus;

¢) Ilpu memieHHOM.
[ 4ero ucnonb3yroT HHEPTHBIN Ta3 npu TTA?

a) st yckOopeHusl IPOBE/ICHUS aHAJIN3a;

b) Jlns ynanenus ra3o00pa3HbIX MPOIYKTOB PA3TIOKCHHS;

¢) Jlns ynaneHus ra3000pa3HbIX POLYKTOB PA3TIOKCHHS M MIPEIOTBPAIICHHUI PEaKIIUil.
Beicokast 4yBCTBUTENIBHOCTD TEPMOBECOB J1a€T BO3MOXKHOCT. ..

a) Uccnenoath 00pasiisl OONBIIETO pa3Mepa;

b) TIpowsBoauTh HarpeBaHue ¢ GOIBIIEH CKOPOCTHIO;

¢) Ucnomb3oBaTh BOIb(PaMOBBIC THIIH.

Macca obpazua MoxeT BIusATh Ha X0 TI-kpuBoit BciencTaue. . .
a) Pasmuumii B ckopocTr muddy3nuu 06pas3yroiierocs ra3a uepes mycToThl MEKIY TBEPIBIMH
YaCTULIAMU,
b) CymecTBoBaHus MaJbIX TPAIHEHTOB TEMIICPATYPHI BHYTPU 00pasiia, 0COOEHHO eCiTH
TETUTONPOBOIHOCT BBICOKAS,
€) Pasmuums TEIUTONPOBOIHOCTH y 00pa3iia M HCIONIb3YEMOTO THIJIS.
UeM MeHbIIIE pa3Mep YaCTHI] HCCIEAYEMOro 00pas3ma, TeM. ..
a) MemieHHee TOCTUTAETCS PAaBHOBECHE M TEM OOJIBIIE TSt JIFO0O#H 3aIaHHOM TeMITEpaTyphl CTENEHb

Ppa3oXKeHus;

b) BeicTpee nocTuraeTcs paBHOBECHE M TEM GOJIBIIE TS JIFO00H 3a1aHHOM TEMITEPATYPhI CTENEHb
Ppa3oXKeHus;

€) BricTpee mocTHUTAETCSI pABHOBECHE M TEM MEHBIIIE ISt JTF000M 3aTaHHOM TeMITepaTyphl CTETICHb
Ppa3ioKeHus.

TemoTa peakiuu OnpeessieT BeINIUHY Pa3HOCTH. ...
a) Temmeparyp cpembl 1 MedH;
b) Temmeparyp mepskareins oOpasiia u Ieuw;
c) OG6pasma u meyw.
WCTOYHHUKOM BO3MOXHBIX OMIMOOK B TEPMOrPABHMETPHUU MOXKHO CUHTATh:
a) KoHBEKIMOHHBIC IOTOKH U TYpOYIEHTHOCTD B TICUH;
b) Bsimensronpecs B X0/1e peakiuii rassr;
C) YyBCTBUTEIBHOCTDH BECOB.
Kax n3MensieTcs IIOTHOCTD ra30Boi (asbl M, CIIeJOBATEIbHO, BBITAIKUBAIOLIAS CUIIA, ICHCTBYIOIIAs HA
oOpaselr, C yBeJIUYCHHUEM TEMIIEpaTyph?
a) VYBenmuuuBaercs;



89. Kaxum croco6oM MOYKHO PEAOTBPATUTh OMIMOKK Ha OCH MacChl 3aITUCHIBAIONIET0 yCTpoiicTBa?
a) HMcrnonb3oBaTh THIIIH M3 UHEPTHBIX METAJLJIOB,
b) Hcnonp3oBaTh APYryro peakiMOHHYIO CPELY;
€) KanubpoBaTs TepMOBECHI IIEpe/l HAYAIOM SKCIICPHUMEHTA.
90. Kax Bnmsier coOcTBeHHass aTMmocdepa oOpa3siia Ha MpoTeKaHue nporecca?
a) TIpUBOAMT K MOHIKECHHS HAYAILHOW TEMIIEPaTyphl PA3IOKEHUS U K MIOHIKCHUIO HHTEpBaa
TEeMIEPaTyp peaKiyy;
b) TIpuBOAMT K MOBBIIICHUIO HAYATTLHON TEMIIEPATYPHI PA3JIOKEHHS U K MOBBINICHUIO HHTEPBAa
TEeMIEPaTyp peaKiyy;
€) TIpUBOAMT K MOBBIIICHUIO HAYATLHON TEMIIEPATYPHI PA3JIOKEHHUS U K MTOHKEHUIO HHTEpBasa
TEMIEPaTyp PEaKIHH.
91. Kaxoii (hakTop, CBA3aHHBIN C U3MEPUTENILHBIM ITPUOOPOM, BiMsieT Ha Xapakrep TI-kpuBbIx?
a) XuMHYECKHi COCTaB MaTepHaia KOHTeHHepa i 00pasiia;
b) TemnonpoBoaHOCTH;
c) Temnora peakiuu.
92. Kaxoii (akTop, CBA3aHHBIN C XapaKTepHUCTHKaMu o0pasiia, BiusieT Ha Xxapakrep T -KpuBbIx?
a) dopma aepxaress 0Opasia;
b) PactBOpuMOCTB B 00pasiie BHACISIONINXCS 3 HETO Ta30B;
c) CkopocTh HarpeBaHus MPOOOaEpKATENS.
93. Kaxumu npeumyiecTBamMu 001aaeT TEPMOAHAIM3ATOP C BEPTUKAIBHOM TIEUbI0 AJIs 3arpy3Ku o0pasna’?
a) Ilo3BonsieT KOHTPOIUPOBATH MOTOK BBIAEISIONIMXCS Ta30B U AHATM3UPOBATD HX;
b) Tlo3BomsieT KOHTPOIUPOBATH KOHBEKIIMIO T'a30B M YBEIUUHBAET YCTOWUYHBOCTH ITPOOOIEPIKATENS;
c) Tlo3BoMsieT CHU3UTH «YTEUKH TEILIOTHD).
94. Ha uyTo MOXeT MOBIUATH popMa UCTIONB3yEeMOro THIJIS?
a) Ha ckopocTh OTBeEHUS TEILIOTHI;
b) Ha TerutonpoBoaHOCTE 06pa3ia;
C) Ha oTTOK BBIACTAIONIMXCSI Ta30B U IIOTOK ra30B Yepe3 odpasel.
95. Tlpu kainMOpoBKE TEPMOAHAIN3ATOPA TEMIIEPATYPHbBII HMHTEPBAJI MOXKET OBITh ..., 4YeM B SKCIICPUMEHTE.
a) bombie;
b) Menbiue;
c) He umeer 3nauenus.
96. Kakoe npenmyIecTBo olpeieNeHust KHHETHYECKUX NTapaMeTPOB HEN30TEPMUUECKUMH METOIaMu?
a) CkOpoCTb POBEICHMUS IKCIIEPHMEHTA,;
b) Heo6xoauMo MeHbIIIE JAHHBIX IS aHAIN3A;
C) BO3MOXHOCTH YCTaHOBUTH MEXaHH3M PEaKIIHHL
97. Kaxyro TOYHOCTh U3MEHEHHS MacChl 00pa3iia JOKHBI PErHCTPHPOBATH TEPMOBECHI?
a) He menee £0,01% npu TOYHOCTH perHCTpaLiK TeMepaTypsl £1%;
b) He menee +0,05% npu TOYHOCTH PETHCTPAIIMH TeMIepaTyphl £1%;
c) He menee £0,01% mpu TOYHOCTH pErHCTPAIIIN TeMITepaTypsl £3%.
98. BeiOepere oauH 13 COCOOOB KaTMOPOBKH 110 TEMIIEpaType:
a) Ucnomp3oBaHne MaTepHaioB u3 HeppOMarH1TOB;
b) Hcnonp3oBaHue HHEPTHBIX MATEPHAIIOB;
IIpumepHbIii BApDUAHT KOHTPOJIbHOM padoThl. biok |1
ITo mucunnimmae «®U3NKO-XUMHYECKHE METOAbl AHAJIN32)
TecToBbIE BONPOCHI 110 TEME: TEPMOAHATHU3
Bapmnanr 1.
Mertomom TI'A U3ydaroTCst IPOIIECCHI: (2 6amaa)

b) VYwmensmaercs;
c) Ocraercsi HEeM3MEHHOM.

a) M3MeHEeHUs TEIIOeMKOCTH;
b) W3MmeHeHus TemMIiepaTypsi;
c) U3meHeHus Macchl.

Ecm TCMIICPATYPY €YU PABHOMCEPHO IMMOBLIIIATH, TO B OTCYTCTBUC TCTIJIOBBIACIICHUA B 06p33116 n3MepsieMast

TCMIICPATYpPaA TUTJTIA 6y,HGT BCCraa ... TEMIICPATYPHI I[I€UHU, HO ... TEMICPATYPbI 06pa311a n3-3a OrpaHUYCHHOCTHU

TeIIonepeIayHm. (2 6ana)

a) Bomsie, HO MEHBIIIE;
b) PasHo, HO MeHbIIIE;



C) MeHnbiie; HO OoJIbIIIE.
3. Ha xaxoM rpaduke H306pakeHa TaHTEHIHAIbHAS, IPOIOPIHOHAIBHAS TIOMAH, 6a30Bas THHUSA?

(2 6anmna)

[Torox Tenma

Tesmueparypa

oo
N—

[loTek Temm

Tesmueparypa
1

L A

Temneparypa

| KYTOK T¢IU13

4, Kakas rpymmna (akTopoB MOXET OKa3bIBaTh BiMsiHUE Ha pe3ynbTarhl JJCK m3mepennii?
(2 6anaa)
a) DakTopbl, CBA3aHHBIE C K3MEPUTETBHBIM MPHOOPOM;
b) dakropsl, cBA3aHHBIE C OTBOIOM TEILIA U3 PEAKIIHOHHON CPEJIBI;
€) ®DakrTopsl, CBA3aHHBIC C KOHCTPYKIIMEH H3MEPUTEIBHBIX SUCEK.

5. Kak Biuser cobctBennas atmocdepa 06pasiia Ha MpoTeKaHUe npolecca? (2 6anna)
a) IIpuBOAMT K MOHMKCHHS HAYATIHEHON TEMIICPATYPBI PA3IOKEHHUS U K IIOHKCHHUIO HHTEpBaia
TeMIEpaTyp peakiyy;
b) TIpuBOAMT K MOBBIICHHIO HAYAIBHOM TEMIIEPATYPBI PA3I0KEHHUS H K IOBBIICHHIO HHTEPBAJIa
TeMIEpaTyp peaKiyy;
¢) IIpuBOAMT K MOBBIICHHIO HAYAJIBHOW TEMIIEPATYPHI PA3JIOKEHHUS U K IOHIKCHHUIO HHTEPBaIa
TeMIEpaTyp peaKiyu.

MaxkcuMajabHOe KoJudecTBo 0a1108B — 10.

Kpumepuu oyenueanua mecma
«OtaruHo» («5») — 86% 1 OoJice MPaBHIBHBIX OTBETOB HA TECTOBBIC 33 [aHUSL.
«Xopoioy («4») — 69-85% npaBUIBHBIX OTBETOB HA TECTOBHIC 3aIaHMS.
«Y noByieTBOpUTeNbHO» («3%») — 51-68% MpaBUIIbHBIX OTBETOB HA TECTOBBIC 3aIaHHS.
«HeynosnerBopurensHo» («2») — 50% 1 MeHee MpaBUIbHBIX OTBETOB HA TECTOBBIC 3aaHUS.

Bonpocsl 11 NOATOTOBKH K 3a4€Ty
Ilo AUCHUIIJINHE «PU3NKO-XMMHUYECKHE METOAbI AaHAJIU3A»

1. Knaccudukanus MeTo10B aHaIM3a: XUMHUUECKHE METO bl aHATIN3a, HHCTPYMEHTAJIbHbIE
METO/Ibl aHAJIN3a, OMOJIOTHYECKHE METO bl AaHAIN3A.

KonnuecTBeHHBIN M KaUECTBEHHBIN aHAIN3 OPraHUYECKUX U HEOPTraHNYECKUX BEIECTB.
OcHoBHBIE TpeOOBaHMs, IPEAbABISEMbIE K METOJaM XUMUYECKOTO aHaJIM3a.

4. Bunx aHaTUTHYECKOTO CUTHAJIA - HHTErpaIbHbIN, MM depeHInanbHbli, COOTHOLICHHE -
CHTHAJI -IIIyM, IIU(poBast, aHaJoroBas popma 3alucH CUrHaja, CoCoObl UCTIOIb30BAHU
KOMIIBIOTEPOB B UHCTPYMEHTAJIBHBIX METO/IaX aHAIN3a.

CoBpeMeHHbIE (PU3UKO-XUMUYECKUE METO bl HACHTH(PUKALINY SJIEMEHTOB U COSTUHEHHH.
6. OOmas xapakTepuCTHKa XMMUYECKOTO aHalTN3a KaK U3MEPHUTEIHHOTO MpoLecca.

w N

o



10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.
21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

OCHOBHBIE METPOJIOTUYECKHUE XapaAKTEPUCTUKUA METOJIOB, METOJIMK U PE3YJIbTATOB aHAJIN3A,
CIOCOOBI MX OIICHKU: MPABUIBHOCTD, PEIU3HOHHOCTD, TIPE/IE]I 0OHAPYKCHHUSI,
KO3((UIIMEHT YyBCTBUTECIIBHOCTH, HIKHSISL U BEPXHSS TPAHUIIA OMIPEIEIISIEMBIX
COJIEp’)KaHUH, CEIEKTUBHOCTD, IKCIIPECCHOCTb.

Meroanka KOJMYeCTBEHHBIX U3MEPEHUN MTPH BBHIMOJIHEHUN aHAIMTUYECKUX OTPEIeTICHUI
(criocoOBI BHENITHETO M BHYTPEHHETO CTaHIapTa, 100aBOK, THTPOBAHUS,

g depeHnnaIbHbIe TPUEMBI) B PU3NKO-XUMHUYECKUX METO/IaX aHaIN3a, uX
XapaKTEPUCTHKA U YCIOBHS IIPUMEHECHHS.

Bupl 6uosornyeckux MeTo10B aHalIn3a.

CriekTpasibHbIe METO/Ibl aHATN3a

Krnaccudukarus CrieKTpaabHbIX METOJIOB aHAJIH3A.

CrexTpockonus B yabTpapuoIeTOBOM U BUIUMOI oOnacTsx. [Ipumenenre qaHHOTO BUAA
cnekTpockonuu. biok-cxema npudopos. [IpoGomoaroToska.

Crnexrpockonus B uH(ppakpacHo# obnactu. [IpumeHeHne JaHHOTO BUAA CIIEKTPOCKOIIHH.
XapakTepucTuieckue 1nojiocsl noruomeHus. Koppensiuonnsie Tabnuupl. biok-cxema
npudopa. [IpobonoaroroBka.

ATOMHAas ¥ MOJIEKYJISIpHAsi CIIEKTPOCKOIIHUS.

DOMHCCHOHHBIEC U a0COPOIIMOHHBIE METO bl aHAIH3A.

[ToHATHE O PEHTTEHOBCKOW CIIEKTPOMETPUU: PEHTTEHOBCKUI SMUCCUOHHBIN U
(byopecIieHTHBIN aHaIH3.

ATOMHO-3MUCCHOHHBIN CIIEKTPAIbHbBIN aHAJIU3.

Teopernueckrie 0CHOBBI aTOMHO-IMHUCCHOHHOTO CIIEKTPAIBHOTO aHamm3a. Buabl
HMOHHU3aTOPOB.

ATOMHO-3>MUCCHOHHAs! (OTOMETPUS TUIAMEHHU.

Bunel HU3KOTEMITEpaTYpHOH TUIa3Mbl M UX XapaKTepUCTHKA.

MeTopl KOTUYECTBEHHBIX ONIPeIeJICHUH B IlIaMeHHO# dhoToMeTrpuun. Obmactu
MIPUMEHEHHUSL.

AToMHO-abcopO1onHas criekTpodoTomeTpusi. OOIas XapaKTeprucTHKa METO1a.
CpaBHEHHE aHATUTHYECKUX XapaKTEPUCTUK METOI0B aTOMHOM aOCOPOIIMKM ¥ aTOMHOM
SMUCCHH.

Cnexrpockonus AMP. OcHoBbl MeTO1a. XUMHYECKHM CIBUT, KOHCTAHThI CIIMH -CIIMHOBOTO
B3aUMO/ICHCTBUS, MHTETPaJIbHAsl HHTEHCUBHOCTh CUTHAJIA.

[Tpumenenune criekrpockornuu IMP. OcoO0eHHOCTH CIEKTPOCKOTHH Ha siapax yrieponaa 13C.
bnoxk -cxema npu6opoB, MpoOOIOArOTOBKA.

MeTo1bl ONTUYECKOU MOJIEKYJISIPHOU CIIEKTPOCKOIHH.

[TornomeHnue 37€KTPOMAarHUTHOTO M3IYYCHUS MOJIEKYIaMH. DJIEKTPOHHBIE ePEeX0Ibl U
CHEKTPBI OTJIOMICHHS] MOJIEKYII. XapaKTep B3aUMOICHCTBHS IEKTPOMArHUTHOTO
W3ITy4eHUs C BEIIECTBOM.

[TonyueHnne XUMHUKO-aHATUTUYECKON MHPOPMAIIMH TTPH B3aUMOICHCTBUU
AJIEKTPOMArHUTHOTO M3JIy4EHUs C BEIIECTBOM.

HuddepenunansHas poromeTpus. MeTo 0HO- U IBYCTOPOHHEN quddepeHnnaibHOu
¢doTtomeTpHH.

MeTo b1 CrIeKTPOPOTOMETPUIECKOTO TUTPOBAHUSI.

TypOunumerpuyeckuii 1 HeheTOMETPUIECKHII METO/IbI aHATTU3A.

dnyopuMeTpruyecKue MeTo bl aHanm3a. O01as XxapakTepucTuKa MeTo1a.
®nyopecueHTHas ciekTpockonus. [Ipumenenue q7aHHOro BUAA CIEKTpOCKoNuU. biok-
cxema pubdopa, [Ipobomoaroroska.

XuponTUyecKknue MeTo bl aHanu3a. Jlucnepcust ONTUYECKOTO BpalleHus, KpyroBoi
muxpousMm. [Ipumenenne meto1oB. biok- cxema npubopos. [Ipobomnoaroroska.
Xpomarorpadusi. OCHOBBI METO1A.

Knaccudukarus MeTo10B XpoMarorpaduu Mo arperaTHoOMY COCTOSHUIO (a3, T0 MEXaHU3MY
pazaeneHus u cnocody ohopMIeHHS mpoIiiecca.



37.
38.
39.

40.
41.
42.
43.
44,
45.
46.

471.

48.

49.
50.

51.

52.
53.

OU3UKO-XUMHUYECKHE OCHOBBI XpOMAaTOrpaguyecKoro mporecca.

I"a3oBas xpomatorpadus. OcHoBbI MeToa. biok-cxema npubopa. [Ipo6onoaroroska.
XKunkocrHas xpomarorpadus. OcnoBa Metona. Kinaccupukaysi MET0O10B KUAKOCTHON
xpomatorpaduu. brok-cxema npubopa. [IpoGomnoaroToBka.

I"azoxkuakocTHast xpomatorpadus. O0mas xapakTepucTuKa METOo1a.

TpeboBanusi, MpeabsBIIsieMbIe K HETIOIBM)KHOM U TIOABIDKHOU (ha3am.

JleTeKTophI, NX KIacCUPHUKAINI U TPEOOBAHMS K HUM.

Mertomap! HaeHTH()UKAIIMN BEIIECTB B Ta30BOW XpoMaTorpadu.

Knaccugukamus MeTo10B KUAKOCTHOH Xxpomartorpaduu. OcodbenHoctn BOXKX.

Tuns! nerekropos B BOXX.

HopwmanbsHo-(]a30oBbIit 1 00parieHo-(ha30BbIi BApHAHTHI: COPOCHTHI, JTIOSHTHI, pa3IeseMbIe
BEIECTBA.

Mertoap! naeHTU(UKAITUN BEIIECTB U KotmdecTBeHHOro aHanu3a B BOXKX. Jloctouncrsa u
HegocraTtku BOXX.

PacnipenenurensHas Oymaxknas xpomartorpadus. OcHOBbI OyMaXHOU XpomaTorpaduu.
[loaBwxHas 1 HeNOIBUKHAs (a3bl.

NonoobmenHas u nonHas xpomarorpagusi. CynHocTb METo1a.

TpeGoBanusi, mpeabsABIsSEMbIe K peakusiM HOHHOTo ooOMeHa. OcoOeHHOCTH HOHOOOMEHHOM
xpomatorpaduu. NloHooOMeHHOE paBHOBECHE.

OCHOBBI SKCKITIO3MOHHOM (Telb-) XxpoMaTorpadpuu, ahuHHoM xpomaTtorpaduu. [Ipumenenue
JAaHHBIX BUJIOB XpoMartorpaduu.

I'enp-xpomarorpadus. [TonBuxHas 1 HenoABUXKHAS (a3bl.

CpaBHuTeNbHAS XapaKTEPUCTHUKA XPOMATOrpapUUECKUX METO/IOB.

DK3aMEHAIMOHHbIE OMJIEeThI
HO AUCHHUIIJINHE «‘DH?.PIKO-XI/IMI/I‘ICCKI/IE METOoAbI AaHAJIU3A»

Buaer Ne 1

1. Knaccudukanus MeTonoB aHami3a: XUMHUUECKUE METO/IbI aHAIIN3a, HHCTPYMEHTAIbHBIE METO/IbI aHAIIN3A,

OHOJIOTHYeCKHUe MCETOIbI aHAJIU3a

2. CrhekTpockomnus B yIbTpadHOIEeTOBOW U BUANMOM o0nacTsx. [IpuMeHeHne JaHHOro Bua CIEKTPOCKOIHH.

Bbrok-cxema npubopos. [Ipobonoaroroska.

Buaer Ne 2

1. Xwumudeckue METOJbI aHAIN3A
2. Crnekrtpockornusi B uH(ppakpacHod obnactu. [IpuMeHeHWe JAHHOTO BHAAa  CHEKTPOCKOIHU.

XapakrepucTuieckue ToNockl  moronieHus.  Koppensiimonuele Tabnuisl  briok-cxema  mpubopa.
[Ipobonoarorosxa.

Buier Ne 3

1. Bua aHaIWTHYECKOTO CHWIHANA - WHTETPaNbHBIN, An(QEepeHIMaNbHbIN, COOTHOMICHWE -CHTHAN -IIyM,

mudpoBas, aHajgoropas (¢opma 3alUCH CHUTHANa, CHOCOOBI HCIONB30BAaHUS KOMITBIOTEPOB B
HWHCTPYMEHTAJIBHBIX METOaX aHaIn3a

2. VHcTpyMeHTallbHBIC METO/IbI aHAIN3a

Buier Ne 4

1. CrnexTpanbHbIE METOIBI aHANN3A. XapaKTep B3aNMOACHCTBHS 3JIEKTPOMArHUTHOT'O H3TTyIEHHS C BEIIECTBOM,

0030p pa3ITUYHBIX BUOB CIIEKTPAIBLHOTO aHATIM3a

2. Xpomarorpadusa. OcHoBsl MeTona. Kinaccugukanust xpomaTorpadmueckux METOI0B aHAIN3a.

Buier Ne 5

1. TIpumenenne cnexrpockonuu SIMP. OcobeHHOCTH ClIEKTPOCKONHMH Ha siapax yriaepona 13C
2. Buok - cxema npuOOpoB, MPOOOMIOATOTOBKA



Buier Ne 6
1. Ta3oBas xpomarorpadus. OcHoBsl MeTona. biok-cxema npubopa. [Ipobomonroroska.
2. Croektpockormss  SIMP. OcHoBel Meroma. XWMHYECKHH  CIABHT, KOHCTaHTHI
B3aMMOJIEHCTBYSI, MHTETpajbHAasi HHTEHCUBHOCTD CHT'HAJIA.

CIIMH-CIITMHOBOI'O

Buner Ne 7
1.  OcHOBBI HOHOOOMEHHOM XpoMaTorpaguu, IKCKIIFO3HOHHOH XpoMaTorpadun, auHHON Xpomarorpaduu.
2. TlpumeHeHWe MaHHBIX BUIOB Xpomartorpaduu

Buaer Ne 8
1. ®ayopecrenTHas crekTpockonus. [IpuMeHeHne JaHHOTO BH/a CIIEKTPOCKONUH. biiok-cxema mpubopa,
[Ipo6Gonoaroroska
2. XKuaxocrtaas xpomarorpadus. OcHoBa meroza. Kinaccudukaiis MeTo10B KHIKOCTHONH XpoMaTorpaduu.

Buaer Ne 9
1. JKunakoctHas xpomartorpadus. OcHoBa Mmetona. Kinaccudukariys METOI0B KHUIKOCTHON XpoMaTorpadum.
2. bnok-cxema npubopa. I[Ipodormonroroska

KpnTepnn OICHKM OTBE€TOB HA 9 K3aMCHAIIMOHHbBIC BOHpOCl)I:
OTBeT Ha KK YK3aMEHAITMOHHBIN Borpoc orieHnBaetcs ot 0 1o 15 6aiios:

Banabl
KpHTepHH onenKu oTBeTa He YacTHYHO MOJHOCTHIO
COOTBETCTBYET | COOTBETCTBYET | COOTBETCTBYET
KpUTEPHIO KpUTEpHIO KpUTEpHIO
OTBeT SBIACTCS BEPHBIM 0 1 2
OOyuaromuiicss gaetr OTBET 0€3 HaBOIAIIHX 0 1 2
BOIPOCOB K3aMEHATOPA
OOyygaronuiicss TPaKTUYECKU HE TIOJIB3YEeTCs 0 1 5
MOJITOTOBIICHHBIM YEPHOBHKOM
OTBeT TmMOKa3bIBa€T yBEPEHHOE BIIAJICHUE
00yJaromero TEPMUHOJIOTUIECKHM u 0 1,5 3
METO/IONIOTMYECKIM aIapaToM JHCIUTLTHHEL
OTBeT UMeeT YETKYIO JIOTUYHYIO CTPYKTYPY 0 1,5 3
OTBer moKa3bIBaeT MOHUMaHUE 00YJIarOIIIMCS
CBSI3EH MEXTY MIPEAMETOM BOIIPOCa U JPYTHMU 0 15 3
paszenaMu TUCHUIUTMHBI W/WIA JIPYTUMU '
JMCIIUTUTAHAMHA
Hroro: 0 7,5 15

IIIkajna omeHNBaHMA: 32 DK3aMEH CTYJACHT MOJIy4YaeT:

«Otanuno» («5») — ot 27 1o 30 6aswioB.
«Xoportio» («4») — ot 21 10 26,9 Gamios.

«Y noBreTBOpUTENLHO» («3%») — 0T 15 10 20,9 Ganios.
«HeynosnerBoputenbHo» («2») — 14,9 u MeHee OasioB.

[Iporpamma coctaBnena B coorBetcTBru ¢ TpedoBanusmu OC BO PY/IH.
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