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1. HEJIb OCBOEHUSA JUCIHUIIJINHBI

[lenbpto ocBOEHUS AUCHMILIUHBI «DU3NKO-XUMHUYECKHE METO/bl AHAIN3a» SIBISETCS
CUCTEMHOE U3YUYEHHE COBPEMEHHBIX METOAOB (PU3UKO-XMMHUECKOI'O aHAIN3a BEIIECTB U
UX MIPUMEHEHUS JJIs PelIeHUs] KOHKPETHBIX MPAKTUYECKHUX 3aJad, a TAK)KE YCTaHOBJICHUE
COOTBETCTBUS aHAJIM3UPYEMBIX COEAMHEHUIN TpeOOBaHUSIM HOPMATHUBHBIX JOKYMEHTOB U
3asBICHHOMY COCTaBY.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHne TUCHUTIITUHBI « DU3UKO-XMMHUUECKHE METO/Ibl aHaJIN3a» HaIpaBIIEHO Ha
dbopMupoBaHme y 00yJarOMIMXCS CIETYIOUMX KOMIIETEHIUN (4acTh KOMITETEHITUH):

Tabruya 2.1. Ilepeuenv romnemenyutl, opmupyemvix y obOyuanowuxcsi npu
0CB0EHUU OUCYUNTUHBL (Pe3YTIbIambl 0C80EHUST OUCYUNTIUHDL)
WHAMKATOPBI TOCTHKEHUS KOMITETEHIIHH

Hudp Komnerenuus N
(B paMKax JTaHHOW JTUCITUTIIUHBI)
Criocoben onpenemuts | IIK-1.1.  3Haer  Qusuko-xuMuueCKHEe METO/IbI
(bU3MKO-XHMHUECKHE aHalM3a, OCHOBBI ~KBAHTOBOM  MCXAaHMKA U
. (UBUYECKON XUMHH.
CBOWCTBAa HAHOMATEPHAJIOB,
UX UACHTH(ULIHUPOBATL U
K-1 (urmp

AaTb OLCHKY CTCICHU HUX
MNOTEHI[MAIbHOM OIIACHOCTH
COTJIaCHO HCIIOJIb3YyCMBIM B
OpraHnusanuu MCTOJHNKAM.

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Huctumnuaa ~ «@U3UKO-XMMHUUYECKHE  METOJbl  aHaiM3a»  OTHOCUTCS K
poeCCUOHATBFHOMY ITUKITY U SIBJSIETCS 00s3aTEIHHON JUCITUTIITMHON BapHaTUBHOMN YacTu
npodus.

B pamkax OIl BO oOyuaromuecsi Takke OCBaWBaIOT JPYTrue TUCHUIUIUHBI W/UIU
MPAKTUKH, CHOCOOCTBYIOIIME JOCTKEHUIO 3allJIAHMPOBAHHBIX PE3YJIHTATOB OCBOCHUS
JUCUUTUTAHBI «DU3NKO-XUMUUYECKUE METOAbI aHATIN3a.

Tabauya 3.1. Ilepeuenv komnonenmos OIl BO, cnocobcmayrowux docmudicenuro
3aNJIAHUPOBAHHBIX PE3YIbMAMO8 0CE0EHUSL OUCYUNTUHDBL

HanMenoBamme IMpenmecrByrommue ocaenyrommue
Mudp AUCHUILIUHBI/MOYJIH, AUCHUILINHBI/ MOIYJIH,
KOMIIeTeHI[UH * *
NPaKTHKHU NPAKTHKHU
Crnocob6en omnpenenutsb | OCHOBBI KBaHTOBOH | [I[puMeHeHne mnonumepoB B
(GU3NKO-XUMHUYECKUE | MEXAaHUKH U (U3NYECKOl | OMOMETUIIMHCKOM
CBOICTBa XUMHH TEXHOJIOTUHI u
HaHOMAaTepHAJIOB, UX HAHOTEXHOJIOTUH;
IK-1 UIEHTU(DUIIUPOBATE | OcHOBBI  (UTOXUMHUU U
JaTh OLIEHKY CTENEHU TEXHOJIOTUHU
ux MOTEHLHATbHON ¢uTonpenaparos,
OMACHOCTH  COIJIACHO Xumusi ~ OMOOPraHUYECKUX
HCIOJIb3YEMBIM B COEJIMHEHUH,




IIpenmecTBylomue IMocaenyromme
HauMeHoBaHHe pea yrom AYTOT
HIudgp AUCHMUILINHBI/MOIYJIH, AUCHHUILIMHBI/ MOYJIN,
KOMIIeTEHIIUH * -
NMPAKTHKH NPAKTHKHA
OpraHu3alnuu Beenenne B
METOIUKAM. COBPEMEHHYIO
OHOIOTHIO

* - 3aTIOJIHACTCS B COOTBETCTBUH ¢ Marpuiei komrerennuiit 1 CYIT OIT BO

4. OFBEM JUCIHUTILJIMHGLI U BUJbI YYEBHOM PABOTHI

OOmiast TPya0EMKOCTh IUCHHUILUIUHBI «DHU3MKO-XUMUYECKHE METOIbI aHaIHU3a)»
cOoCTaBiIsAeT 6 3a4E€THBIX €QUHUILI.

Tabauya 4.1. Buovl yuebnoii pabomui no nepuodam oceoenus OIT BO ons QUHOH
¢opmbl 06yuenus

. BCETO, Cemectp(-b1)
Buj yueonoii pa6oTnl - 1 5 3 4

Konmaxmmnas paboma, ax.u. 85 85
B TOM YHCJIE:

Jlexmmn (JIK) 34 34
Jlaboparopubie pabots (JIP) 17 17
ITpaktrueckue/cemunapckue 3ausatus (C3) 34 34
CamocmosmenvHas paboma obyuarowuxcs, ax.u. 104 104
Koumponw (sx3amen/3auem ¢ oyeHkoll), ax.u. 27 27
OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI arA. 216 216

3au.e/l. 6 6

5. COAEP KAHUME JUCHUIIJINHBI

Tabnuya 5.1. Cooepoicanue oucyuniunol (M00yis) no eudam yueonou pabomol

HanmenoBanmue pasaeia Bua yueoHnoii

JAMCIUIIHHBI padoTsI*
Paznen 1. OcHoBHBbIE
HOHATHSL AHAJTUTUIECKON
XUMUH. Baxwnerimme
napameTpsbl
AQHAJIUTUYECKON PEaKLUU:
npezen  OoOHapyXeHHs,
n30UpaTeTHbHOCTD,
YCIOBUSL  BBINIOJHEHUS.

Conep:xanue pasjaena (TeMbl)

Tema 1.1. lenu, 3a7a4u U1 OCHOBHBIEC TOHSITUS
aHAUTUYECKOW XuMuu. Be1bop MeTo1a aHanum3a.
3amaud  METOJAOB  AaHAJIMTUYECKOW  XHUMUH.
Knaccudukanus  MeTOAOB  aHAIUTUYECKOM
XAMUMU. KauecTBeHHBII HEOPTraHUYECKUN
XUMHYECKHM aHanmu3. KadecTBEeHHBIM aHaIMu3
cmecelr moHOB. AHanm3 kaTtmoHoB. (Cxema
ananu3a. KadecTBeHHBII aHaNM3 AaHHOHOB.

Metoasl oOHapyXeHUs U
uACHTU(DUKAITIH

XHUMUYECKHX DJIEMCHTOB B
BUje 00pa3yeMbIX HMHU
noHOB. OCHOBHBIE CTaINH
XHMUKO-aHAIIMTAYECCKOTO
HUCCJICIOBAHMSL. Tect-
cpeacTBa IS

Ouznueckne W (PUINKO-XUMHUYECKUE METO/IbI
Ka4eCTBEHHOT'O aHaimmza HOHOB.
CepoBogopoaHas Kiaccu(UKanys KaTHOHOB.
KucnotHo-ocHoBHas kiaccuuKanus KaTHOHOB.
XUMHYECKOE pABHOBECHE B PEAIbHBIX CHCTEMAX.
Tunsl B3aMMOJEHCTBUI B pPEaJbHBIX CHCTEMAX.
VYder 3IeKTpOCTaTUYECKUX B3aUMOACHCTBUM.
YyeT XUMHUYECKUX B3auMoaeicTBUIH. KOHCTaHTEI
pPaBHOBECHS B peaTbHBIX CHCTEMaX.

JIK, JIP




HaumeHoBaHue pa3jaesa

Conep:xanue paszjaena (TeMbl)

Buna yueonoii

JUCHUILINHBI padoThI™*
xumuueckoro  a”anusa|l'ereporennsie paBHoOBecus. lIpoTonuThueckue
BHE J1abopaTopuil. paBHOBECHs B BOJHBIX pacTBopax. PaBHOBecus
peakumii KOMIIEKCO0Opa30BaHusl.
Paznen 2 Metoast KonnuectBeHHbIN XUMHUYECKUHU aHaJn3.
KOJIMYECTBEHHOTO XuMH4ecKue METO/bI KOJIMYECTBEHHOTO
XUMHUYECKOIr0 aHAJIN3a.  |aHaIu3a. I'paBumeTpus. [Ipumenenue
[TpuHIMn IPaBUMETPUYECKHUX METOJI0B.
IrPaBUMETPUYECKOIO Turpumerpuueckue wmeronabl. Kiaccuduxamnms
aHayn3a. OCHOBBI TUTPUMETPUYECKHUX METOJIOB. Crioco0b1
TUTPUMETPUUECKOTO tutpoBaHusa. KocseHHoe tutpoBanue. Kpusbie
aHannsa. Pacuers! B TUTPOBaHUA. KHCIOTHO-OCHOBHOE TUTPOBAHUE.
KOJINYECTBEHHOM TuTpoBaHME MHOIOOCHOBHBIX IPOTOJIUTOB H JIK, JIP
aHaJIn3e. cmeceil  mpoTrosuToB.  KHCIIOTHO-OCHOBHBIE
Mertpoitornueckas uHauKartopel.  IlpakThueckoe — mpuMeHeHHe
OLICHKA pe3yJIbTaTOB KHCJIOTHO-OCHOBHOTO ~ TUTpOBaHus. MeTobl
KOJIMYECTBEHHOTO ompeneneHuss  coned  amMmoHuMsa.  Meton
XUMHYECKOIO aHAJIN3a.  |ONPENCNIEHUsT  COJEM  TSOKENIbIX  METAJUIOB
(TuTpoBaHue METOJIOM 3aMEILEHUS).
MeTtposoruueckue  OCHOBBI ~ AHAJIUTUYECKOU
XUMUH.
Paznen 3. Bsenenue B|BBeneHue B (U3UMKO- XUMHUYECKHE METOMAbBI
($U3UKO-XMMHUYECKHE aHamu3a. Kiaccudukanus.  AHaTUTHYECKHIA JIK, ITP
METO/Ibl aHAIN3a curHai. Ilpenen o6Hapyx eHus.
Pa3znen 4. Cnexkrpanbhble |CieKTpoMeTpUYECKUE METO/IbI aHanu3a.
METO/Ibl aHAJIH3A. ATomHas CIEKTPOMETPHS. ATOMHO-
ATomHas OMUCCHUOHHBIN aHanus. Penrrenosckas
CIIEKTPOCKOIIHUS. CIIEKTPOMETPHUSL. ATOMHO-?MHCCHOHHAs TIK. JIP
ATOMHO-?MHUCCHOHHH U |(poTOMETpHs IIJIAMEHMU. ATOMHO- ’
aTOMHOA0COPOIMOHHBIN  |a0COPOLIMOHHBIH METOI.
METO/IbI. ATOMHOAOCOpPOITMOHHAS  CIIEKTPO(HOTOMETPHS.
ITonsiTHe O paAOMETPUUECKUX METOAAX.
Paznen 5. Mounekynsipaast | MonekynsipHas CIIEKTPOMETPHSI. JIK
CIIEKTPOCKOIIHUS. Crnextpodoromerpuueckuii anamu3. IIpuemsl
CnexrpodoromeTpusi. CHeKTpo(oTOMETPHH. [Torpemnoctu B
QiyopumeTpus. CHEKTPO(POTOMETpHUH. DiryopuMeTpHUYECKUI
aHamu3. WNudpakpacnas CIIEKTPOMETPHSI.
Cnextpomerpus MarHuTHOTO pe3oHaHca.
[Tpuembl crEeKTPOPOTOMETPUUECKOTO aHAIN3A.
DiryopUMETpUYECKHN aHAIIN3.
Paznen 6. DIIEKTPOXUMHUYECKUE METOJIEI aHajn3a. JIK, ITP
DNEKTPOXUMHUUECKHE Konaykromerpus. BeicokogacToTHOE
METO/IbI aHAIN3A. KOHJTYKTOMETPHYECKOE TUTPOBAaHUE.
Knaccugukarus. DneKTpoXuMHUUecKas suelka. [ anbBaHMYECKHI
ITorenumomeTpus, NEMEHT M DJIEKTPOJIMTHYECKass  s4YeHKa.
BOJIbTaMIIEPOMETPHSI, PaBHOBECHBIE DJJIEKTPOXMMHUYECKHE CHUCTEMBI.
KYJIOHOMETpHUS, HepaBHOBECHBIE 2IIEKTPOXUMUYECKUE CUCTEMBI.
KOHIYKTOMETPHSL. Juddy3nonnsii  moreHnman. MemOpaHHBIHA
MMOTEHIIHA. [Torenmmomerpus.
HonocenekTusBbie ANEKTPOJBI. IIpsamas
MTOTEHITUOMETPHSI. Mertonae! 100aBOK.




HaumeHoBaHue pa3jaesa

Conep:xanue paszjaena (TeMbl)

Buna yueonoii

JUCHUILINHBI padoThI™*

[TorenunomeTpuyeckoe TUTPOBAHUE.
Bonpsramnepomerpus. Kitaccnueckas
nossiporpadusi. CnocoOsI YITYYIICHHS
COOTHOIIEHUSI €MKOCTHBIM TOK - (hapaZeeBCKBi
TOK. CoBpemeHHbIE Pa3HOBUIHOCTHU
noJsiporpaduu. WNuBepcuoHHas
BOJIbTAMIIEPOMETPHS. Amniepomerpus.
KynoHnomerpusi. neKTporpaBUMETpHsL.

Paznen 7. XpomaTorpapuyueckue METO/IbI aHau3a. JIK, ITP

Xpomarorpapuieckue Krnaccudukanus XpomaTorpaduaeckux

METO/IBI. METO/JIOB. Xpomarorpamma u

Knaccudukanus. Teopust [xpomarorpadudyeckue  mapamerpel.  OoOmas

XpoMaTorpauueckoro |Teopusi XpoMarorpauueckoro  pasJeieHHs.

pasnenenus. ['a3oBasi, Teopuss TeopeTMyeckux Tapenok. ['azoBas

ra30KUIKOCTHas, xpomartorpadus. l"azoxkuakocTHas

JKUJKOCTHAsl, NOHHAs xpomarorpadus. YerpoicTBo ra3oBOro

xpomaTorpadus. xpomartorpada. ['a3el — HocuTenu. biaok BBoja u
ucmapeHus  npoObl.  Xpomartorpadudeckue
KoJoHKM. HemongBuxHble  kujkue  ¢asbl.
JleTeKTopBHI. KauecTBeHHBII
razoxpomMartorpapuiecKkuii aHalu3.
KomndecTtBeHHbIE  razoxpomarorpaduyeckuii
aHaIU3. KunkoctHas Xxpomatorpadus.
HNonooOMeHHas Xxpomarorpadusi.
HNonooOMeHnHOE paBHOBECHE. lenb -
xpomarorpadus. bymaxnass xpomarorpadusi.
KauecTBeHHBII M KOJIMYECTBEHHBIM aHAIIN3.
OOHapyxeHue ©  UJeHTU(DUKAIUA  TSATEH.
TonkocoiiHas XxpomaTorpagus.

Paznen 8. Meroasl | ABTOMaTH3aus aHaiu3a pacTBopoB. [Ipobnema JIK, ITP

BBIJICJIEHUS, pa3/ielieHus |BIOOpa MeToja aHanu3a. KoHueHTpupoBaHMe.

U KoHueHTpupoBaHus. |[loHsTue 00 aHamM3e BBHICOKOYHCTHIX BEILECTB.

I'nbpuanble MeTOo/bl. |Macc-crieKTpoMeTpruIecKHe METO/BI

ABTOMaTH3a1Us AJIEMEHTHOTO aHain3a  (PYHKIMOHAJIbHBIX

XUMHUYECKOTO  aHaJIN3a.|MaTEpUasoB.

OOBEKTHl  XHMHUUYECKOTO

aHaim3a. 0O0630p

COBPEMEHHBIX IPHUOOPOB

BeAyIuX Gupm.

* - 3anonserca Tompko no QUHOM popme obyuenus: JIK — nekyuu;, JIP — na6opamophuie patomot; C3 —

CEMUHAPCKUE 3aHAMUA.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHHUIIJINHBI

Tabnuya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
o0opyanoBanmue, [10 u
MaTepHaJIbI J1JI51 0CBOEHHUS
AUCHUILIHHBI
(pu HEOOXOMMOCTH)

Aynuropuss Ne 636 11 npoBeaeHHUs

Kommiekr
CHeIUAIM3UPOBAHHON Mebemy;
TEXHUUYECKUE CPECTBA!
MybTUMETUIHBINA TPOEKTOP

3aHATUN JIEKIIUOHHOTO tuna, | Everycom
OCHAII[CHHAS komruiektoM | HoytOyk Lenovo Thinkpad
crenuanu3upoBantoii mebenu; mockoii | L530 Intel Core i3-
Jlexmonuas
(3xpaHOM) u texuuueckumu | 2370M_2.4GHz/DDR3 4 GB,
CpeIcTBaMu MynpTUMeana | lmt
IIPE3EHTALAMN. ObecrieyeH BbIXOJ B MHTEPHET.
Kommiekt npe3enrarui.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
Kommnekr
CIIELUATTM3UPOBAHHON Mebeu;
Aynutopus Ne 636 st mpoOBeIEHHUs | TEXHUYECKUE CPENICTBA:
3aHATUN CEMHUHAPCKOI0 TUmna, | MynbTUMEIUNHBIN IPOEKTOP
TPYONOBBIX ¥ WHAMBUAyaIbHBIX | Everycom
KOHCYJIbTaIi, TeKymiero kontpois u | HoyrOyk Lenovo Thinkpad
POMEXKYTOUHON arrectaiuu, | L530 Intel Core i3-
CemMuHapckas
OCHAII[CHHAS komruiektom | 2370M_2.4GHz/DDR3 4 GB,
crenuanu3upoBaHHo  mebenu  u | lmt
TEXHUYECKUMHU cpenctBamu | OOecrieueH BbIXOJ] B UHTEPHET.
MyJIbTUMEINA MTPE3CHTAIIHH. KommiekT npe3enTaruii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
OcCHaIIEHHOCTh: KOMILJIEKT
CIeNUATTM3UPOBAHHON MeOeu;
poTOpHBI ucnapurens RVE
IKA Werke GmbH. RV §; pH-
metp naboparopusiiit AHMOH-
VYyeOHnas naboparopust s | 4100 «Espoctanaapt TIy», r.
[TpakTuueckue npoBeneHus 1abopaTtopHbix 3aHsaThid, | CaHkT - [leTepOypr;
3aHATHS na6. I1-13. TJIA3MEHHBIA KOMIJIEKC

I'opsinemu I'TI137-10. OOO
«Acmpomt» Poccus;
POTaLlMOHHBIN BUCKO3UMETP
Brookfield DV3TLV ¢
nosepkoii (CtpaHa
npoucxoxaenus CIIA; dupma




Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
o0opynoBanmue, [10 u
MAaTepHAaJIbI 1JIs1 0CBOEHHS
AUCHUILTHHBI
(pu HEOOXOMMOCTH)

«Brookfield Engineering
Laboratories, Inc»);
YIIBTPa3BYKOBOM T€HEPATOP
N100-840; mpubop
AKOJIOTUYECKOT'O KOHTPOJIS
«buotokc-10My;
OMIMCTHIIISATOP CTEKJISTHHBIN
BC; Bechl anamuTuyecKue
PA64C «OHAUS».

IIpaktuueckue
3aHATHS

Aynuropus [1-8 nis npoBenenus
MPAKTUYCCKUX 3aHATHUH,
WHJUBUIyaJIbHBIX KOHCYJIBTALIMM,
TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTaluH,
OCHAIIICHHAs! KOMIIEKTOM
CIIeUATIM3UPOBAHHON MEOEIH U
000pyTIOBaHUEM.

OcHnawenue ayoumopuu 118:
Kommiexr
CIIELUATIM3UPOBAHHON Mebeu;
TexHuueckue cpenctna: [Ipubdop
JUTSI KOJTMYECTBEHHOTO
ompezieNieHus HAHOYACTHII
Nanophox PSS;
Cnekropdoromerp Lambda 950.
BKIL

[TporpamMmmHoe obecrieueHue st
000pyTI0BaHUA.

Ayautopus 1uist

Ayautopus Ne 636 nis
CaMOCTOSITENIbHOM pabOThI
00y4aronuxcsi, OCHaIIeHHas

Kommnekr
cHenualn3upoBaHHON Mebeny;
TEXHUYECKUE CPEICTBA!
MynbTUMETUITHBINA TPOEKTOP
Everycom

Hoytoyk Lenovo Thinkpad
L530 Intel Core i3-

CaMOCTOATEIEHO KOMILJIEKTOM CITeIUATU3UPOBAHHON 2370M_2.4GHz/DDR3 4 GB,
paboTI MeOeNu ¥ KOMITBIOTEPOM ¢ AoCTynoM | lmr
B OMOC. ObecrieyeH BBIXOJ B MHTEPHET.
KomruiekT npeseHTaiuii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
7. YYEBHO-METOJINYECKOE 141 NHO®OPMAINMNOHHOE

OBECIIEYEHUME JUCIIUIIJINHBI

Ocnosnas ntumepamypa:

1. ®usuxo-xumuueckue Metoasl aHanuza //A.M. Mapaxosa, B.}O. Xunkuna, B.B.
Komwutos, Kesumana Ilapda, .M. Cranumesckuii, U.E. Ctanumesckas; non pen. A.H.
Mapaxosoii. Mocksa, PY/IH, 2019. 281 c.




2. Mapaxosa A.U., A.A. Copokuna, B.}O. )Kunknna. ®u3nko-XxuMu4ecKre METObI B
aHaJIn3e JIEKAPCTBEHHOT'O PACTUTENILHOTO ChIPbsl U MIPENapaToB HA PaCTUTEIbHON OCHOBE
M.: Tunorpadus «Bam ¢popmary», 2017. 308c.

Jlonoanumenvrnaa rumepamypa:

1. PyKoBOJCTBO 1O MHCTPYMEHTAJILHBIM METOJIaM UCCJIEAOBaHUN NP pa3paboTKe U
AKCIIEPTU3E KauecTBa JIEKApCTBEHHBIX mpernaparoB. [loa penaknueit beikoBckoro C.H.,
Bacunenko U.A. u np. M.: U3a-Bo «Ilepo», 2014. 656 c.

2. JTabopaTopHBIN MPAKTUKYM 10 U3YYCHHIO METOA0B Tepmudeckoro anamuza (TT,
ATA, ACK): y.-meron. nocobue / A.M. CroiinoBa, SI.M. Cranumesckuii // M.: PY/IH,
2016. — 43 c.

3. l'ocynapctBennas ®apmakones Poccuiickoit ®enepanuu M3a. XIV. U.1 Meroasl
ananusa JIC- 2018. T'ocynapcteennas ®apmakones Poccuiickoit @enepanuun 1U3a. XIV. -
2018. http://femb.ru/femb/pharmacopea.php

4. TToTeHIMOMETPHS B aHAJIM3E JIEKAPCTBEHHOTO PACTUTEIIBHOTO CHIPhS U MPEIapaToB
Ha ero ocHoBe: MoHorpadusa / A.M. Mapaxosa [u ap.] — M.: PY/IH, 2015. — 132 c.
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&id=443518&idb=0

5. ®oToMeTpUUECKHE METOABl B aHAJM3E JICKAPCTBEHHOI'O PACTUTEIBHOTO CHIPHS:
moHorpaduss / A.M. Mapaxosa [u gp.] — M.. PYIAH, 2015. - 132 c.
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&id=444633&idb=0

6. KommenTapuu k PykoBoacTBy EBporieiickoro corosa Mo HaajIekameld MpaKkTHKe
MIPOU3BOACTBA JICKAPCTBEHHBIX CPEJICTB JJIsI YEJIOBEKA U IPUMEHEHHUS B BeTepuHapuu. [loa
penakuueint beikoBckoro C.H., Bacunenko 1. A., Makcumona C.B. - M.: U3a-Bo «Ilepoy,
2014. — 488 c.

7. CroitHoBa A.M. JlabopaTOpHBIA MPAKTHKYM 10 H3YYCHHIO METOJ0B TEPMHUECKOTO
anamuza (TT', ATA, ACK) : yueb6HO-MeToauueckoe mocobue / A.M. CroiiHoBa, S.M.
CranumeBckuii. — Mocksa : PYJIH, 2016. — 43 c.:um.

Pecypcwi ungpopmayuonno-menexommynuxayuonnoti cemu « Mlumepnemy»:

1. O9bC PYJIH u croponnune DbC, K KOTOPBIM CTYJIE€HTHl YHUBEPCUTETA UMEIOT
JOCTYI Ha OCHOBaHUH 3aKIIFOUEHHBIX JOTOBOPOB:

- DOnekTpoHHO-OMOMMoTeyHass  cuctema PYJH -  ObC  PYJH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas oubanoreka onaia» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «KoucyapTant cTyacHTay Www.studentlibrary.ru

- OBC «JIanby» http://e.lanbook.com/

- OBC «Tpounkunii MocT»

2. ba3bl JaHHBIX U TOUCKOBBIE CUCTEMBI:

- DJIEKTPOHHBIN (OHJ TPaBOBOW W HOPMATHUBHO-TEXHUYECKOW JOKYMEHTAIUU
http://docs.cntd.ru/

- mouckoBas cucrema Sunexc https://www.yandex.ru/

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



http://femb.ru/femb/pharmacopea.php
http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/

-pedepaTuBHas 6aza JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

-  @epaepalbHbBIA ~ MHCTUTYT OpOMbIIUIEHHON  cobctBeHHOCTH — (DUIIC)
https://new.fips.ru

Yuebno-memoouueckue  mamepuanvt 01 CAMOCMOAMENbHOU — PAOOMbL

00YyUaOWUXCs NPU 0CB0EHUU OUCYUNTUHBL/MOOYIA™ '
* - Bce yueOHO-METOAMYECKHE MaTepualibl AJsl CaMOCTOSTEIbHOM pPadoThl 0O0ydarommxcs
pa3MeNIaTcs B COOTBETCTBUM C JIEHCTBYIONINM MOPSIIKOM Ha cTpaHulie nucuruinasl B TYUC!

[Ipn mpoBeeHUN 3aHATHI U OpraHU3alUy CaMOCTOATENBbHON pPabOThl CTYAEHTOB
UCIOJIb3YIOTCS TPAIUIIMOHHBIE TEXHOJIOTMH COOOIIAIOIIEro 00yYeHusl, MPpeAIoIararwme
nepegadyy  uHbopMamuMuM B TOTOBOM  BHJIE, dopmupoBaHre  y4yeOHBIX
yMEHUH 10 00pasiry.

B paMkax mnpakTHueckKMX 3aHATHI peanu3yeTcs B3auMOOOyuYEHHE ciylaTenei
Kypca - UHTEpPaKTUBHOE 00y4yeHue, B (hopMe B3aUMOKOHTPOJISI CAMOCTOSATENILHOM paboThl,
COBMECTHOTO PELICHHE CUTYallMOHHBIX 3aJ]lady, COBMECTHOM pa3paboTKa CXEM CIIOKHBIX
IPOLIECCOB, 0OCYKIEHUS TPOOIEMHBIX BOIIPOCOB.

CamocrositenbHass paboTa CTYACHTOB BKJIKOYAeT HW3YyYEHHUE OCHOBHOM H
JOTIOJTHUTENIBHOM JINTEpaTypsl 10 JAaHHOW IUCLUIUIMHE, IOATOTOBKA BBICTYIJIEHUH Ha
CEMHUHapax, IMOArOTOBKAa TBOPUYECKHX pabOT IO BOMNPOCAM HMMYHOOMOJOTUYECKUX
npernapaToB, UX OQOpMIIEHUE B BHUJE MpPE3EHTAlM, a TaKKe MOJArOTOBKAa W 3allluTa
JIOKJIaJ1a IO OAHOM U3 MPEAJIAracéMbIX TEM.

METOAMYECKUE PEKOMEHIAILIMU 110 HAIITMCAHUIO PE®EPATOB

Pedepar nmo nucuunnune «DU3MKO-XMMHYECKHE METObl aHAIU3a» SBISAETCA
pe3ynbTaToM HWHAUBUAYaJbHOM pabOThl CTYIEHTOB UM  OTpa)kaeT CHOCOOHOCTHU
UCTIOJTHUTENICH K CaMOCTOSTEILHOM padoTe C IUTepaTypOil M HAaBBIKM aHaTN3a KOHKPETHON
npobsemsl. [{ns Hanrcanus pedepaTa peKOMEHYeTCs UCII0JIb30BaTh YUEOHYIO, HAYUYHYIO
U CIICIHABHYI0 HaYyYHO-TIPAKTHYECKYI0 uteparypy. Odopmiienue pedepaToB COTIaCHO
[IpaBuinam TOATOTOBKM U O(GOPMIICHHS] BBITYCKHOW KBATU(PHUKAITMOHHONW pPabOThI
BbIyckHUKA Poccuiickoro yHuBepcutera ApyxObl HapomoB (IIpukaz Ne 878 ot
30.11.2016 1.).

Crpykrypa pedepara. PaGota coctouT u3 crienyroumx uacteid: Baenenue,
OcHoBHBIE pazznensl (ThaBbl, maparpadsl), 3akmodeHue, CHNHUCOK HMCTOIb30BaHHOMN
autepatypsl, [Ipunoxenue.

Bo BBeneHMM XapaKTepU3yeTcsl aKTyalbHOCTh MPOOJIEMBI, 1IeJIb U 3aJa4u padoThl,
JTAeTCs KpaTKasl XapaKTepUCTUKA UCII0JIb3yEeMbIX MaT€pUasIOB.

OcHOBHBIE pa3fenbl paboThl COAECPHKAT KaK TEOPETUIECKHM, TaK U aHATUTUICCKHIA
MaTepuai.

JU1 HanMcaHus TEOPETUIECKOM YacTu pedepara HEOOXOAUMO U3YUHUTD TUTEPATYPY
0 JaHHOH TeMme (HOPMATHWBHBIE JIOKYMEHTBI, Y4e€OHO-METOAMYECKHUE MaTepHalbl,
MOHOTpaduH, CTaTbH B IEPUOANUECKUX U3AAHUAX U T.A.). TeopeTuyeckuil pa3iesn J0JIKeH
M0Ka3aTh, YTO CTY/ACHT 3HAKOM C MMyOJIHMKAIUSIMU 0 paccMaTpuBaeMoit npobieme. Baxxno
BBIPA3UTh COOCTBEHHOE MHEHHE B OTHOIICHUH TO3MIMN TOTO WM MHOTO aBTOpa WU
COJIEp>KaHMsI MCIOJIb3yEMOro JoKyMeHTa. llpu ncrnonb3oBaHMM NPSIMOro LUTHPOBAHUS
00s3aTeNIbHO /IeTaTh CChIIKA HA UCTOYHUK C YKAa3aHUEM CTPaHMII.

AHanuTUYECKHi pa3le’l OCHOBBIBaeTCA Ha (akTUueckoM Marepuane. s
HAIIMCAaHUSl OTOTO pas3lena MOryT OBITh HCIOJIb30BAaHBl PA3IMYHbIE HCTOYHHKHU


http://www.elsevierscience.ru/products/scopus/
https://new.fips.ru/

uHPOpPMAIMK: CTATUCTUYECKHUE JaHHBIC, HOPMATHBHO-TIPABOBBIE aKThI, PE3YJIbTAThI
CHEIUANbHBIX  O0CIIeIOBaHUM, MaTepuanbl  HAyYHO-TPAKTHUECKHMX  CEMHUHAPOB,
KOH(EpEeHIHI U JIp.

PaGota Oyner Oosiee HHTEpECHOM, ecy (aKTUYECKUN MaTepual paccMaTpUBAETCs
B nuHamuke. s HarmsgHOCTH M yAoOCTBa aHainu3a LU(POBBIE JaHHBIE MOTYT OBITh
cBeZieHbl B Tabmuiel. Eciau mudpoBoit MaTepran 3aHUMaeT 00IbII0H 00BeM, ero ciaeayeT
TIOMECTHUThH B MPHIIOKEHUH.

3axnmounTensHas 4acTh pedepara TOJKHA COJIEPKAaTh BHIBOIBI U MPEIOKEHHS 110
KaXXIOMY pas3feny U 1no pabore B menoM. OHU JOJKHBI JIOTUYECKH BBITEKATh U3 paHee
HamucaHHoro Marepuana. [locme 3akmiodeHns B paboTe TMOMEIIAETCSl  CIIHCOK
MCIIOJIb30BaHHOM JIuTepaTyphl. O01muit 00beM pedepara: 15-25 crpanuil MaTMHOMUCHOTO
TekcTa ¢popmarta A-4.

8. OLIEHOYHBIE MATEPUAJIBI M BAJLJIBHO-PEUTUHIOBASI
CUCTEMA ONEHUBAHWA YPOBHS COOPMHUPOBAHHOCTH
KOMIIETEHIIUUA 110 JUCHUIIJIMHE

OneHouHble MaTepuaabl U OAITIbHO-PEHTUHIOBAs CHUCTEMa OLICHMBAHUS YPOBHS
c(OPMUPOBAHHOCTH KOMIETEHUMH (YacTW KOMIIETEHIMH) 10 WTOraM OCBOCHHUS
JUCUMILUINHBI «PU3NKO-XUMUYECKHE METO/Ibl aHaIM3a» MpeacTaBiieHbl B [IpunoxkeHnn k
HacTosel Pabouelt mporpaMMe JUCIUIUIMHBI.

PABPABOTYHUKMU:

npodeccop UBXTH, n.x.H. .A. Bacunenko,
norieHT UBXTH, k.papm.H., B.JO. Xunkuna,
accuctenT UBXTH A.M. CroitHoBa

PYKOBOJIUTEJIb OYII:

Jupexrop UBXTH, npogeccop a.x.H. AM. CrannmeBckuii

PYKOBOJIMUTEJIb OII BO:

Jupexrop UBXTH, npogeccop a.x.H. AM. CrannmeBckuii




PI'AOY BO «Poccuiicknil yHUBEPCHTET APYKObI HAPOAOB)
NHcTUTYT OMOXUMHUYeCKOH TexHoJI0ruu U HaHoTexHoJoruu (MUBXTH)

®OH/I OLIEHOYHbLIX CPEJICTB

MO YYEBHOM JUCIUATIJINHE

DU3UKO-XUMHYECKHE METOAbl aHAIN3a

(HaMMEHOBAaHUE TUCITUTUINHBI)

28.04.01 HaHOTEXHOJIOTUH 1 MUKDOCUCTEMHAS TEXHUKA

(KO,Z[ 1 HAaMMCHOBAHUEC HAIlpaBJICHUSA HOZ[FOTOBKI/I)

«MHHOBAIIMOHHBIC TEXHOJOTHUHU ¥ HAHOTECXHOJIOTUU B MEJIUIIMHE, d)aDMaI_IeBTI/IKC n

OMOTEXHOJIOT I

(HanMeHOBaHUE IPOQUIIS ITOITOTOBKH)

Marwuctp

KBanndukanus (cTerneHp) BITYCKHUKA



Hanpasaenue 28.04.01 «HaHOTEXHOJIOTHU 1 MUKPOCUCTEMHASA TEXHUKAY

HDO(bI/IJIB «HHHOBaHI/IOHHBIG TCXHOJIOTMHW 1 HAHOTCXHOJIOT'MHY B MCAUIINHEC, d)aDMaI_[eBTI/IKC 1 OMOTEXHOIOTHUY

Jucimmmia «PU3nKO-XMMHYSCKHE METOIBI aHAJIM3a)

Kon konTposupyemoit
KOMITETCHIIMH

KonTponupyemslit pazzien 1uCHUILTMHbI

DOCsI (popmbl koHTpOIIst YpoBHS ocBoeHus OOIT)

AynuropHas pabota

CaMmocToSTeIbH
ast pabora

JIP

KP

Pedepar

3auer

I1K-1

TI/ITpI/IMeTpI/I‘leCKI/IC MCTOABI aHaJIKM3a JJI KOJIHYCCTBCHHOI'O
OMpeCaACICHNA BECIICCTB.

5

HOTGHHI/IOMeTpI/IH B KOJIMYCCTBCHHOM OIIPCACIICHUN KHUCJIOT.

KonndgecTBeHHOE OIpeacICHUC BCUICCTB
CHGKTpO(I)OTOMCTpI/I‘IeCKI/IM MCTOAOM.

IIpakTnueckoe npumenenne Meroaa SIMP B ananuse
Pa3IMYHbIX COCMHEHUN

[IpruMeHeHne Macc-CrIeKTPOCKOIIUM B aHAJIM3€ OPraHUYECKUX
COeTMHEHNN

Xpomarorpaguueckue MeTo bl (hapMaleBTHUECKOro aHaJIn3a

10

TepMOrpaBUMETPUYECKUN aHAIN3 OKcalaTa KaJIbIHs.

ITposenenue JITA/TTA ananusa.

(6]

ITpoeenenne JICK mapaneramonna.

HpI/IMeHeHI/IC MCTOI0B I/IK'CHeKTpOCKOHI/II/I B OIIPCACIICHUU
MOJJIMHHOCTHU JICKAPCTBCHHBIX ITPCIIapaTOB

ATOMHO-a0copOILIMOHHAs! CIIEKTPOCKOIIHS B
(bapMalieBTHUECKOM aHaJIn3e

Kanunnsipuslii anextpodopes U ero npuMeHeHue B
(dapMalieBTUYECKOM aHaJIHM3e

10

20

30

Hroro:

100

JIP - maGoparopusie pabotbl, KP — KOHTpOIBHBIE PaOOTHI.




Bomnpocs! /15 10IyCKa ¥ 321U ThHI JIA0OOPATOPHBIX PadoT Mo

MOYJISIM:
Mo pucounianne «PU3NKO-XHMHYECKHE METOALI aHATIN32»
Bonpoch! I J0NYCKA U 3aIIUTHI JJ200PaTOPHLIX padoT no BJoky |

Jlabopamopuasa paboma Nel

1.

2.

w

6
7.
8.
9.

B 4yeM cyTh TUTpUMETPUUYECKOTO METO/1a aHaI13a?

OOBsicHUTE YTO TaKOe KOHEUHAs! TOUYKAa TUTPOBAHUS, B YEM OTIUYME OT TOUKH
SKBUBAJIEHTHOCTHU?

OOBsicHHTE, C TOMOIIBIO YETO AETEKTUPYIOT KOHEYHYIO TOUYKY TUTPOBAHUSI.
Ha3zoBute MeTO/bI TUTPUMETPUYECKOTO aHAIN3a B 3aBUCUMOCTH OT TUIIA PEAKIIUH,
JIEKAILEro B OCHOBE aHAJIN3a.

Kakue Buabl TUTpOBaHMS IPUMEHSIOTCS B (papmaneBTudeckom ananuse? Ilpusenure
IIPUMEPBHI.

Yro Takoe HHAUKATOPHI?

UTto Ha3bIBalOT MHTEPBAJIOM IIEPEX0/1a OKPACKU UHUKaTOopa?

Kak cBs3aHbI KOHCTaHTa KUCJIOTHOCTH M MHTEPBAJ IEPeX0/a OKPacKu MHIUKaTopa?
OOBbscHUTE, OT YEro 3aBUCUT BHIOOP MHJIMKATOPA Ui TUTPOBAHUSA?

10. Ot uero 3aBUCUT BBIOOP PACTBOPUTENS I TUTPOBAHUS?

Jlabopamopnas paooma Ne2

CoNoR~ LN E

OObscHUTE CYTh NOTEHHOMETPUYECKOTO TUTPOBAHUS.

YTo Cily’)KUT AETEKTOPOM TOUKH SKBUBAJIEHTHOCTU IIPU MOTEHLIMOMETpUN?
Yro Takoe MeKTpOXUMHUYECKas ssuerka?

Yro Takoe 3NeKTpOIUT?

Kakue 31nexTpo/ipl IPpUMEHSIOTCS B IOTEHIIMOMETpUN?

Uro npeacraBiseT co0oit anmekrpona?

Kak renepupyercs noreHuuan snexkrpoaa’?

Ot 4ero 3aBUCHT NOTEHLIMAN JJIEKTPOJA HHIUKATOPHOTO?

UYro npencrasisger co0oi KpuBasi THTPOBAHUSA?

10 Kak ¢ IIOMOIIBIO KpI/IBOI/I TUTPOBAHUA YCTAHOBUTH TOYKY SKBUBAJIICHTHOCTHU?

Jlabopamopuaa paboma Ne3
1.

2.

w

oo

8.

9.

OO6bsacHUTE CYyTh (OTOMETPUUECKOTO METOAA

OOBsicHHTE, TOYEMY pacCesHHBIE U MOTJIOIIEHHbIE Ha3bIBAIOTCS B3aUMHO
JOTIOTHUTEIHHBIMH JTydaMu?

KakoBa npupoia BOSHUKHOBEHUS 11BeTa BerecTBa?

Jlist icceToBaHusl KaKUX MMapaMeTpoB, SIBICHUN U IOKa3aTelleii MOXKET ObITh
UCMOJIb30BaH MeTo (oToMeTpUn?

OO0BsicHUTE TPUHITUT Pa0OTHI CIIEKTPOHOTOMETPA.

OOBsicHUTE TPaBUIIO BEIOOPA 001aCcTH (POTOMETPUPOBAHMSL.

Ha xaxom 3akoHEe OCHOBAHO OIpe/IeIeHNue KOHIIEHTPAIINY BEIIECTBA C TIOMOIIBI0 METO/1a
¢doromerpun?

YeM 00BsIiCHsIETCSI HEOOXOAMMOCTD UCTIOIB30BaHUS KIOBETHI CPABHEHHS?

B kakux cimydasix BO3MOXHBI OTKIOHEHHU 0T 3akoHa JlamGepra - byrepa — bepa?

10. OOBsicHUTE TPUHIIHIT TOJ00pa CBETOPIIETPOB.

Bonpoch! g J0NYCKA U 3aIIATHI J1a00paATOPHLIX padoT no BJoky 11

Jlabopamopnan paooma Nel



1. Yro npeacrasnser coboit TT'A?

2. Kakue gaxTopsl BIUSAIOT HA TOYHOCTH ¥ BOCIIPOU3BOJUMOCTD PE3yIbTAaTOB aHAIHM3a?

3. Kakum cBoiicTBOM J0JDKEH 001a/1aTh 00pa3el], 4TOObI COOTBETCTBOBATH IMapaMeTpaM st
nposenenus TI'A?

4. Kaxum oOpa3om JoiKHA MPOUCXOUTH MPOOOIOIrOTOBKA aHAIN3a?

5. B kakux koopauHatax crpoutcs kpuas TI'A?

6. Kaxkue BBIBOJIBI MOKHO cZienaTh mpu noiaydenun TI'-kpuBoit?

7. B xakux obmactsax npumensercs merog TTA?

JIaﬁopamopnaﬂ paboma Ne2

Uro coboii mpeacrasnsier merox [JTA?

Kaxkue nporeccsl MOTYT TpOXOaUTh B 00pasiie Bo Bpems nposenenus JJTA?
C moMo1IpI0 Kakoro ypaBHeHHs onpeaensiercs auddepennunanbuas Kpusas?
B pe3ynbrate uero temmneparypa o0pasia 1 3TajloHa CTAHOBUTCS Pa3InYHON?
B kakux obnactsax npumensercs JJTA?

B xakux koopauHaTax mpou3BOAMUTCS MocTpoeHue kpuBon I TA?

Kakum 00pa3oM MOKET IpOUCXOIUTh ocTpoeHue KpuBoi JJTA?

NoookrwnpE

Jlabopamopuasa paboma Ne3

1. B uyem 3axmouaercsa meton JJCK?
2. Kaxkue cBoiicTBa 00beKTOB U3MEpSIOT ¢ momotsio [JCK?
Kaxkue BbIxo/1HBIE TaHHbBIE TTOTY4atoT Ipu npoBeaeHuu JJCK?
Kakue npouneccol nporekatoT npu nposegerun JJCK?
B uém 3akmouaercs npeumyiectso meroga JJCK?
Kakue ocHOBHBIE XapaKTepUCTUKH 1103BOJIsIET IosryyaTh JJCK?

oA W

IPUMEP BUIETA U151 3AIIIATHI IABOPOTOPHOM PABOThHI
JUCIHUITIINHBI «DPU3NKO-XUMHYECKHE METOAbI aHAJIN3a»
Jlabopamopuasa paboma Nel

Bpemsi: 1 gac
I'pymnma ®.1.0. crynenra

Bapnant Ne 1
B yem cyTh TUTpUMETpUYECKOTO METOAA aHaIu3a’?
2. Kakue BUbI TUTPOBaHUS NPUMEHSIOTCS B (hapMarieBTHUeckoM aHanu3ze? [lpuseanre
IIPUMEPHL.
Yro Takoe NHAUKATOPHI?
OT uero 3aBUCUT BBIOOP PacCTBOPUTENS U1 TUTPOBAHUSA?
OOBsicHHTE, C TOMOILBIO YETO AETEKTUPYIOT KOHEUHYIO TOUKY TUTPOBAHHUSL.

=

ok w



KpnTeplm OLICHKHA OTBETOB HAa BOIIPOCHI AJIf 3AlIIMThI ﬂaﬁopaTopHux paﬁoT:
OTBeT Ha Kaxxapli Bonpoc oneHuBaetcs ot 0 1o 1 Gamos:

Banabl
KpHTepUH OlEHKH 0TBeTa He YACTHYHO NMOJTHOCTBIO
COOTBETCTBYET | COOTBETCTBYET | COOTBETCTBYET
KpUTEPHIO KpUTEPHIO KpUTEPHIO
OTBeT SIBIIAETCS BEPHBIM 0 0,1 0,2
OOyyaromuiics 1aeT OTBET 0e3 0 0.1 0.2
HABOJISIIUX BOMPOCOB IK3aMEHATOPA
OOyyaromuiics  HE  TOJb3yeTcs 0 01 0.2
71ab0PaTOPHBIM KYPHAIOM ’ '
OTBeT  TOKa3pIBaeT  YBEpEHHOE
BaJicHie 0OYYaIoIIero TePMUHOIOTHICCKAM 0 01 0.2
, ,
u METO/I0JIOTHYECKUM anmapaTom
JUCIIUTUTAHBI
OTBeT  MOKa3BIBACT  [MOHUMAaHHE
00yJaromuMess CBSI3eH MEXIY MPEeIMETOM 0 0.1 0.2
BOMPOCA U JIPYTUMU pa3/ieiaMu JUCIUTUTAHBI
H/WIN IPYTUMH TUCHUATUTHHAMUA
Hroro: 0 2,5 5

[IIxana oneHNBaHUSA:
«Otauano» («5») — ot 4,5 10 5 H6amnos.

«Xopomo» («4») — ot 3,5 no 4,4 6amios.
«Y noBneTBopUTEIbHO» («3%») — oT 2,5 10 3,4 Gamios.
«HeynosnerBopurensHo» («2») — 2,4 u MeHee 0aoB.

Tembl pedepaTon
IIo AUCHHUIIIMHE «PU3NKO-XMMHYECKHE METOAbI AaHAJIN3A»

=

KomnbroTepusnpoBaHHbIE CUCTEMBI B OpraHU3aluK paO0Thl aHATUTUYECKUX JTa00paTOPHA.

2. CranpmapTHble 00pa3Ilsl B KOHTPOJIE KayecTBa. 3aKOHOAaTeNIbHAs M HOpMaTHBHAs 0aza

NPUMEHEHHS CTaHJapTHBIX 00pas3IioB.

MeTto/1bl Hccae10BaHUS MOJIEKYJIIPHO-MacCOBOTO paclpeiesieHus: OJIUMEPOB.

4. OcoOeHHOCTH ONpeAeIeHUs OVIMHHOCTH: [Tl HU3KOMOJIEKYIISIPHBIX BELIECTB, /IS
O6rodapmalieBTHUECKUX IIperapaToB.

5. Mertoabl aHanM3a XUPAIbHBIX MOJIEKYIL.

6. Ilman mpoBemeHMs BaTMAAIMOHHBIX MTPOIEAYP IS METOIOB UCCIICAOBAHUS TTOKA3aTEIs
«copepkKaHNe OCHOBHOI'O BEIIECTBA U IPUMECEN».

7. Omnpenenenue MOAIMHHOCTH C UCIIOJIb30BaHUEM crieKTpockonuu SIMP.

8. Bunpl 1eTeKTOPOB B *KUIKOCTHOM Xpomarorpaduu. [IpuHuumel BeiOOpa THIA 1ETEKTOPOB.

9. Ompenenenue OpyTTO-HOPMYIIBI C UCTIOTH30BAHUEM MACC-CIIEKTPOB.

10. Ucnonb3oBanue crexkrpockonuu SIMP 13C B uccrnenoBanuu moJUyIMHHOCTH BEILIECTBA.

11. TlpunanMIBEl 0OECTICUCHHS] TTIOTMHHOCTH U MMPABUIILHOCTH PE3YJIbTAaTOB B (PapMarieBTHIECKOM
aHaJIN3e.

12. Ilpumenenne MK-criekTpockonuy B MCCIIEIOBAHUN TIOUTMHHOCTH BEIIECTBA.

13. IIpuHIMIBI TPUMEHEHUS MacC-CIIEKTPOMETPUH B (papMalieBTUIECKOM aHAIIN3E.

w



KPUTEPUH OLIEHKH

Pedepar onennBaercs ot 0 10 20 6amios:

Basbl
KpHTepuu omemi He YaCTHYHO MOJIHOCTBIO
COOTBETCTBYET| COOTBETCTBYET | COOTBETCTBYET
KPHTEPHIO KPHTEPHIO KpPHTEPHIO
PaGora BKIIOWaeT BCE YyKa3aHHBIC B 0 1 5
3aJJaHUU JICMEHTBI
Pabora odopmieHa B COOTBETCTBHH C 0 1 5
TpeOOBaHUSIMU
CTyeHTOM KOPPEKTHO O(OPMIICHBI 0 1 )
3aMMCTBOBaHUS
B pedepare ykazana akryanbHas 0 1 )
uHpOpMAaLUI
CtyneHToM IpecTaBiIeHbl 00bEKTHBHEIC
MIPOBEPEHHBIE HAYYHbIE HCTOYHUKHU 0 1 2
nH(bOpMaITUu
Pedepar oTparkaer naen, BRICKa3aHHBIC B 0 1 5
HCTOYHUKAX
CTyzeHT COmoCTaBIIseT JaHHbIC
HECKOJIbKUX UCTOYHHKOB, BBISBIISICT
CBSI3U MEXJly HUMH, IPOBOJUT 0 1 2
CpaBHEHHE, 00001IeHHe,
KJ1accu(pUKAIHIO
CTyIeHT npeacTaBseT HHPOPMAIUIO 0 1 p
KpaTKo U HHPOPMATUBHO
CTyIeHT HCIONb3yeT COOCTBEHHBIC
(hopMyITMPOBKH IS TTPEJICTABICHUS 0 1 2
nH(bOpMaITuu
DopMyITHUPOBKH CTYCHTA HE HCKAXKAIOT 0 1 5
CMBICJIbI, U3JI0KEHHBIE B HICTOYHUKAX
Hroro: 0 10 20

IxaJjia oneHUBAHKA:

«OtauaHo» («5») — ot 18 10 20 Gamos.

«Xoporio» («4») — ot 14 go 17,9 6anmnos.

«Y nosnerBoputenbHO» («3») — ot 10 1o 13,9 6annos.
«HeynoBnerBoputenbHO» («2») — 9,9 u MeHee 0asuioB.

I[IpumepHble BApHAHTBI KOHTPOJIbHOK padoThl. biok |
ITo nucuuniimHe «@U3UKO-XUMHYECKHE MEeTO/AbI AHAJIH32»
10 TeMaM: THTPUMETPHYECKHE METO/bl AHAIN3A, IOTEHIIHOMETPH, crieKTpodoToMeTpH,
Macc-cnekrpomerpus, AMP-cnekrpockonus, UK-cnekrpockonus
Bapuanr 1.

1. Paccuuraiite 3Hauenne pH B Toukax, coorBercTBytomux 0, 10, 90, 100 u 110% oTTUTpOBaHHOCTH, IIPU
turpoBanun 50 mia 0,1M pactBopa HCI pactBopom NaOH 0,1M. M300pa3ute KpuBYIO THTPOBAHUSL.
(2 0anaa)



2. IlpusnakoM BbINOJIHEHUS 3akoHa byrepa—Jlambepra—bepa sBisercs: (2 6anaa)

a) pOCT ONTHYECKOMN TUIOTHOCTH C YBETUYCHUEM KOHIICHTPAIUY;

0) yMeHbIIIEHNE ONTHYECKON TUIOTHOCTH C YBEITMYECHNEM KOHIIEHTPALINH;

B) JINHEHHAs 3aBUCHMOCTH ONTHYECKOH IMJIOTHOCTH OT KOHIIEHTPANNH, OepyIIas Ha4ajo B HyJEBOW TOUKY

Hayayia KOOpJIUHAT;

T') 9KCIIOHEHIIMATbHAS 3aBHCUMOCTD MEX/Ty ONTHYECKON TUIOTHOCTBHIO M KOHIIEHTPAIHEH.

3. Ha wmacc-ciektpe oOHapyxeHbl ciemyromue nukum: M™: 124, M+1: 125, M+2: 126, c
unTeHcuBHocTsMu: 100; 8,6; 4,7% cootBercTBeHHO. Onpenenute OpyTTO (OPMYITy COCTUHEHUSL.

(2 6anna)
4. HaGmonaercs M paciueruienue curaana B crekrpe SIMP H, ykaxure, CKOJIBKO THIIOB CHTHAIIOB U
paccYUTaiTe MyIbTUILUIETHOCTD Y CIEAYIOIIUX COCANHECHUI: (2 6anaa)
CH;s
CHy—CH,
l ] ﬂ CH@,—-E:—CHEBI
5. XuMu4ecKkuil CIBUT IPOTOHOB MOJIEKYJIBI 3aBUCUT OT UX XUMHUYECKOT'O OKPYKEHHS - HA €r0 BETMUUHY
BIUSIOT CIeAyIomIre (haKTOphL: (2 6auna)

a) JIOKaJbHBIN BKJIAJ 3JIEKTPOHHOTO 00JaKa BOKPYT IPOTOHA.
0) DddekTsl coceTHNX aTOMOB U TPYIII, KOTOPhIE MOTYT U3MEHSTh AJIEKTPOHHYIO IUIOTHOCTh Y MPOTOHA.

MakcuMajibHOe KoJinuecTBo 0asios — 10.

Kpumepuu oyenusanua mecma
«OtauaHo» («5») — 86% 1 OoJiee IPaBUIBLHBIX OTBETOB Ha TECTOBBIC 3aJaHUSI.
«Xoportro» («4») — 69-85% npaBUIBLHBIX OTBETOB Ha TECTOBBIC 3a/IaHMS.
«Y noBnerBopUTenbHO» («3») — 51-68% NpaBUIBLHBIX OTBETOB HA TECTOBBIC 3a/IaHUS.
«HeynosnerBopurenbHo» («2») — 50% 1 MeHee MPpaBUIbHBIX OTBETOB HA TECTOBBIC 3aJIaHMUS.

Bapmuanr 2.

1. Paccuuraiite 3Hauenne pH B Toukax, coorBerctBytomux 0, 10, 90, 100 u 110% oTTUTpOBaHHOCTH, IPU
tutpoBanuu 50 mi 0,1M pactBopa NaOH pacteopom HCI 0,1M. M300pa3ute KpUBYIO THTPOBAHUSI.
(2 6aana)

2. IlpuumHa, 10 KOTOPOH HE POTOMETPUPYIOT PACTBOPHI OECIIBETHBIX BEIECTB: (2 6anna)

a) OHHM TIOTJIONIAIOT BCE JNTMHBI BOJH BUJUMOTO U3JTYUCHHS;

0) [ HUX XapaKTepHbI OOJIbIITHE OTKIIOHEHUS OT 3aKoHa Byrepa - Jlambepra - Bepa;
B) OHH HE IOTJIONIA0T B BUUMON YaCTH CIICKTPa;

T) JUISt HUX Hen3BecTeH KO (QUIIMEHT SKCTUHKITUH.

3. Ha macc-cniektpe oOHapyxeHsI cieayromue muku: M2 84, M+1: 85, M+2: 86, ¢ HHTCHCUBHOCTSIMU:
100; 5,2; 4,52% cootBeTcTBeHHO. Omnpeaenute OpyTTO HOPMYITY COSTMHCHIS.

4. Habmonaercs v paclieruienne curuana B crektpe SIMP 'H, ykakure, CKOJIBKO (TZI/Ig?)J]:HCZEFHaHOB u
paccunTaiiTe MyJbTHUIUIETHOCTD Y CIEAYIOIUX COETUHEHHN: (2 6anua)
H H
C Ll CH?‘(ITH—(I?'HC'H?,
0 B 1 5  CH; CH;



5. MyJbTHUILUIETHOCTh CUTHAJIA! (2 6anga)

a) SBIISETCS PE3yJIbTATOM HEMPSMOTO B3aUMOJICHCTBHS HAXOSIINUXCS PSAIOM MPOTOHOB

0) HeceT HH(MOPMALIKIO O TOM, CKOJIBKO MTPOTOHOB 3TOT CHTHaN 00pa3yioT

B) MYJIBTHUILUICTHOCTh CHTHAJIA PABHA YHCITY SKBUBAICHTHBIX IPOTOHOB, B3aUMO/ICHCTBYIONIHX C
MIPOTOHAMH 3TOTO THIIA TUTIOC EAMHULIA

MakcuMajibHoOe KoJiuuecTBo 0as1oB — 10,

Kpumepuu oyenusanua mecma
«O1inuno» («5») — 86% 1 O0JIee MPaBUIbHBIX OTBETOB HA TECTOBBIC 3aJaHUS.
«Xopomoy» («4») — 69-85% npaBUIIbHBIX OTBETOB HAa TECTOBBIE 33/1aHUSI.
«Y noBieTBOpUTENBHOY («3») — 51-68% NpaBUIBHBIX OTBETOB HA TECTOBBIE 3a/1aHUS.
«HeynoBnerBoputenbHO» («2») — 50% 1 MeHee IPaBUIIbHBIX OTBETOB HA TECTOBBIE 33 JaHUSI.

Bapuanr 3.

1. Paccunraiite 3Hauenue pH B Toukax, coorBercTBytommx 0, 10, 100 u 110% oTTUTpOBaHHOCTH, MIPH
turpoBanun 100 M 0,1M pactBopa HCI pactBopom NaOH 0,1M. M300pa3ute KpUBYIO TUTPOBAHHSI.
(2 6an1a)
2. MonsipHblit KO3(h(GUITUEHT SKCTUHKITUHN 3aBUCHT OT: (2 6ana)

a) MPUPOJIBI TMOTIIOMIAIOIIETO BEIIeCTBa, TEMIIEPATYPhI U JaBICHUS;

0) IPHUPOJIBI MOTJIONIAIOIIETO BEIIECTBA, [UTMHBI BOJIHBI M TEMIICPATYPHI;
B) JUIMHBI BOJIHBI, TEMIIEPATyPhl U JTABJICHUS;

T') TEMIEepaTyphbl, TaBICHUS U KOHIICHTPAIMH MOTJIOMIAOIIETO BEIIECTB.

3. Ha macc-cniektpe oOHapyxeHbl cieayromniue muku: M*: 88, M+1: 89, M+2: 90, ¢ MHTEHCHBHOCTSIMU:
100; 3,42; 0,64% cootBercTBeHHO. Ompeaenute OpyTTO GOPMYITy COCTHHEHHSL.
(2 6anna)

4. HabnromaeTcs u paciieruienue curiana B crnektpe SIMP H, ykauTe, CKOJIBKO THIIOB CUTHAJIOB M
paccYuTaiTe MyThTUILUICTHOCTD Y CICIYIONTUX COSAMHCHIIN: (2 banna)

CH,-CH,-CH-CH,-CH,
| ——
o c1 5 CLCHCH;

5. Uewm OoJblie S3HEPrys paclleryieHus ypoBHEH B MarHUTHOM niojie AE, Tem: (2 6an1a)
a) OoJiblile OYJET Pa3HOCTh 3aCCJIEHHOCTEH 3TUX YPOBHEH

0) MeHbIIIe KOJIMYECTBO MOTIIONIAEMOM SHEPTUHI

B) MeHblIe OyAeT pa3HOCTh 3aCEICHHOCTEH ATUX YPOBHEH

r) OOJBINE KOJTUIESCTBO MOTIIONMIAEMON YHEPTUI

MakcuMajibHoe KoJndecTBo 6auioB — 10.

K'pumepuu oueHnueanus mecma



«OtauaHo» («5») — 86% 1 OoJiee MPaBUIBLHBIX OTBETOB Ha TECTOBBIC 3aJaHUSI.

«Xopomoy» («4») — 69-85% npaBUIILHBIX OTBETOB HAa TECTOBBIE 33/1aHUSI.

«Y noBieTBOpUTENBHOY («3») — 51-68% NpaBUIBHBIX OTBETOB HA TECTOBBIE 3a/1aHUS.
«HeynosnerBoputenbHO» («2») — 50% 1 MeHee IPaBUIIbHBIX OTBETOB HA TECTOBBIC 3aJaHUSI.

Bapwuanr 4.

1. Paccuuraiite 3Hauenne pH B Toukax, coorBercTBytommx 0, 50, 100 u 110% orTHTpOBaHHOCTH, TIPH
turpoBanuu 50 mit 0,1M pactBopa HCI pactsopom NaOH 0,1 M. H300pa3ute KpUBYIO THTPOBAHUSL.
(2 banna)
2. KroBera cpaBHEHUs HODKHA OBITH 3aIlOJIHEHA! (2 banna)

a) aHATU3UPYEMBIM PACTBOPOM;

0) BojIOM;

B) OPraHMYECKUM HEOKPAIIICHHBIM BEIIIECTBOM;

T') aHAJOTMYHBIM PACTBOPOM, Kak U pabouast, HO 63 aHATM3UPYEMOTO BEIIeCTRA.

3. Ha macc-criektpe oGHapyxeHbl crnefayromnme mukd: M™: 112, M+1: 113, M+2: 114, M+3: 115, ¢
uHTeHcuBHOCTAMU: 100; 6,6; 32,7; 2,16% cootBeTcTBeHHO. Onpenenute OpyTTO GOPMYITy COETUHEHUS.
(2 6aana)

4. Habnromaercs v paciueruienue curnana B crnektpe SIMP H, ykakute, CKOJIBKO THIIOB CUTHAJIOB M

paccYuTaiTe MyTbTUILUICTHOCTD Y CICAYIONIUX COCAMHCHHIA: (2 6anna)
0 (|3H3
4
CH; — %‘.II - C\ CH3—$—CH3
OH
A) CH; B) CH;

5. Jlng ycraHOBIIEHUS! KOHEYHOW TOYKH THTPOBAHUS MPU TMOTEHIIMOMETPUN IPUMEHSIOT: (2 6ania)
a) VuaukaTopHBIN SIEKTPO
0) PactBop mHaMKAaTOpa

MakcuMajibHOe KoJindecTBo 6asios — 10,

Kpumepuu oyenusanusa mecma
«OtauaHo» («5») — 86% 1 OoJiee MPaBUIBHBIX OTBETOB Ha TECTOBBIC 3aJaHUSI.
«Xoporoy («4») — 69-85% npaBHIILHBIX OTBETOB Ha TECTOBBIC 3aJaHUSI.
«Y noBneTBopuTeNbHO» («3») — 51-68% MpaBUILHBIX OTBETOB HA TECTOBBIC 3aaHUSI.
«HeynosnerBopurensHO» («2») — 50% 1 MeHee MpaBUIIBHBIX OTBETOB HA TECTOBBIC 3a/IaHHS.

Bonpocsl koHTpOJILHOM padoThl. baok |1

ITo pucuumiinne «@U3NKO-XUMHYECKHAE METOAbI AHAJTU3Q)
TecToBBIC BONIPOCHI IO TEMe: TEPMOAHAIN3

1. Meromom TT'A H3y4aroTcs IPOLIECCHI:
a) M3MeHeHUs TEIIOEMKOCTH;
b) W3meHenus temmepaTypsi;
c) U3meHeHus: MaccChl.



10.

11.

12.

13.

14.

15.

16.

17.

MeTo0M THITaTOMETPHN PETUCTPHPYETCSL:
a) UsmeHeHwus pa3sMepoB;
b) Temnossie 3 dexTs;
€) OObeMbI Ia30B.
DK30TEpPMUYCCKHE TPOLECCHI IPOHCXOISIT
a) C BblIEJIEHHEM TEILIA;
b) C mornomennem Temna;
C) bBe3 u3MeHeHHs TEIIOTHL
DHIOTEPMHUUYECKHE TPOLIECCHI IPOUCXOIST:
a) C BblIeJCHUEM TEIlIa;
b) C mornomennem Temna;
C) bBe3 u3MeHeHHs TEIIOTHL
Ipu TepMoaHaIi3e ¢ 33AaHHOM CKOPOCTBIO MpOLIecca:
a) M3meHseTcs MOTOK rasa;
b) CkopocTs U3MepeHust TOCTOSHHA,;
c) IIpoMCXOAWT KPHCTAIUTH3AIMH BEIIECTBA.
Ipy TepMOMEXaHUYECKOM QHAIIM3E PETUCTPHPYETCSI
a) U3meHeHMe MacChl;
b) Cocras rasosoii dassr;
c) Hedopmarust obpasiia.
IIpu TepmorpaBUMETpUN NPOUCXOIAT:
a) Pacmax dasbl, meruaparanus, OKUCICHHE;
b) Mexanundeckie u3MeHeHuU, AShOPMAITHS;
c) Pasnoxenue, Kataan3 U MOBEPXHOCTHBIC PEAKIIUH.
IMownsitue «audhepeHIHaTbHbIID B TSPMIIECKAX METOAAX MPEIIOIaracT:
a) V3meneHune pa3HOCTH KaKuXx-IuOO CBOHCTB HCCIESAYEMOro oOpasia i BellecTBa, CBOWCTBA
KOTOPOTO IIPUHSATHI 38 CTAHAAPT;
b) ITapamerpsl, MEHSFOIIHECS OT BHELIHUX YCIOBHIA;
€) Beruucienus mpou3BOAATCS 0 AU HepeHINATBHBIM YPABHCHHSM.
OcHoBHble paznuuue mexay merogamu ITA u JICK:
a) IlpuMeHeHue TUTJIEH U3 APYrOro MaTepuana,;
b) W3mepenue pa3muIHBIX XapaKTEPUCTHK BEIIECTBA;
C) HpHMeHeHI/Ie Ppas3IMYHbIX TUIIOB YYBCTBUTCJILHOCTH JaTYHUKOB.
TepMH‘IeCKI/Ie METOAbI OTHOCATCA K I'pynIie METOOOB:
a) Pe3ynabTaThl KOTOPBIX ONMPEEISIOTCS TOJIBKO CBOMCTBAMU M3Y4aeMbIX COEIMHEHHUN;
b) Pesynbrarsl, KOTOpbIE HE 3aBUCAT OT YCIOBHI IIPOBEACHHUSI IKCIIEPHUMEHTA,;
€) Ha pe3ynbrarhl KOTOPBIX BIMSIIOT YCIOBHS [IPOBEICHHS IKCIIEPUMEHTA.
OCHOBHBIM pabo4YUM OpraHOM MPHOOpa Ul TEPMOAHATIHN3a SBILSIETCS:
a) Tepmosecsr,
b) Tepmomnapa;
€) Macc-cekTpomerp.
CoBpeMeHHas anmaparypa Mmo3BoJisIeT BapbHPOBATH CKOPOCTh H3MEHEHHS TEMIIEPATyPhl B THANIA30HE:
a) Ot 0 K/Mun 10 350 K/mun;
b) Ot 0 K/mun 1o 100 K/mum;
¢) Ot 0 K/mun g0 1000 K/MuH.
TT'A mpencraBisieT coO6oi pe3yabTaT 3aBUCUMOCTH
a) V3MmeHeHne Macchl OT TEMIICPATYPHI;
b) Usmenenue oGbeMa OT TEMIIEPATYPHI;
€) Kpusyro (a3oBbIX mepexoios.
MeToj0M TeMIepaTypHBIX KPUBBIX (HATPEBAHUS HIIH OXJIKICHHU) H3MEPSIETCS:
a) CkopocCTb H3MEHEHHUS TEMIICPATYPHI BELIECTBA;
b) Temmeparypa BemecTBa;
C) PasHOCTB Temmeparyp MeXIy HCCICAYEMBIM BEIIECTBOM M 3TAIOHOM.
Metoznom muddepeHIHaIbHOTO TEPMUIECKOTO aHAIN3a U3MEPSETCS:
a) CropocTh U3MEHEHHS TEMITePATypPhl BEIIECTBA;
b) Temneparypa BemecTBa;
C) PasHOCTB TemItepaTyp MEXIy UCCIEAYEMBIM BEIIECTBOM H STATOHOM.
MeTo/10M IPOU3BOHOTO TEPMUIECKOTO aHATM3a H3MEPSIETCS:
a) CkopocCTb H3MEHEHHUS TEMIICPATYPHI BELIECTBA;
b) Temmeparypa BemecTBa;
€) PasHocTh TeMmIepaTyp MKy UCCIICIYEMbIM BEIIECTBOM U ITAJIOHOM.
TepMOMeXaHMYECKUIT aHAIN3 [TO3BOJISIET H3MEPHT:
a) JluneiiHble U OOBEMHBIC pa3MephI;



18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.
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32.

b) Mexanunueckne cBOWCTBA TBEPIOTO TENA;
c) CxopocTh M3MEHEHHS MacCHI BEIICCTRA.
MeTo/] TepMOBOIIOMETPUH MO3BOJISIET U3MEPHTh:
a) OObeM BBIIEISIONIErOCs ra3a;
b) Jluneiinbie u 0GBEMHBIE pa3MepBI;
C) XHUMHYECKHI COCTaB BBIAEIAIONIErOCs rasa.
MeTtoa TepMOOapOMETPUH TIO3BONISET H3MEPHTh!
a) OObeM BBIICISIOUICTOCS ra3a;
b) Xumunueckuii cocTaB BBIICTSAIOMINXCS Ta30B;
c) JlaBneHue B cHCTEME, CO3aBaeMOC BBINAIOLINMUCS Ta3aMHu.
HcxomHoit TOUKO#H pa3BUTHS MIPUHIKIIA TEPMHUYECKOTO aHATHM3a MIPUHATO CUATATD:
a) Paboter Jle-1llatenne, 1887 r.;
b) PaGorsr Ka66a u Xoymnacsopca, 1923 r.;
c) PaGots Diinmreiina, 1940 r.
WHepTHbI# ra3, B cpe/ie KOTOPOTO MPOBOIST U3MEPEHHUE, TO3BOJISIET:
a) BsammomeicTBOBaTh KOMIIOHEHTAM HCCIIEIYEMOTO BEIECTBA;
b) Cosnmars ycnoBus Teruionepenaun, TOKICCTBCHHBIE YCIOBHUIM, B KOTOPBIX HAXOIUTCS
uccieyeMoe BElleCTBO;
C) YcKopseT CKOpOCTh MPOBECHHS SKCIIEPUMEHTA.
CyIIHOCTh TEPMOTPABUMETPHUYECKUX HCTIBITAHUH B BaKyyMe 3aKITI09aeTCs B:
a) IIpoBencHue HCTIBITAHHUS B BAKyYME;
b) HemenneHHoM oTBeeHHH Ta3000pa3HBIX TOOOYHBIX TIPOTYKTOB;
€) PasnoxeHun BeniecTsa.
Merton muddepeHnnanbHOM TepMOTPaBUMETPUH OBLT pa3padoTaH:
a) Bpedop;
b) Hrosai;
¢) e Keiizep.
Anmapat, B KOTOpOM COBMELIEHBI pa3JIMUHbIE BApUAaHThl TepMUUEcKoro Mmetona ananusa — ATA, TT, ATT:
a) Muratomerp;
b) Xpomoananuzarop;
¢) Hepusatorpad.
TI'-kpuBas py NpOBEICHUU TEPMOAHAIN3a SABISAETCS:
a) IIpou3BOAHON OT HHTErPATBHOM 3aBUCUMOCTH;
b) WarerpansHoii KpUBOiL;
¢) TIpomsBomHas KpUBasi H3MEHEHHS MACCHI.
KBasuuzomerpudeckuii pexxum paboTsl gepuBarorpada co3IaeTcs Mpy IMOMOIIH:
a) Perynsitopa Harpea, MOJKIIIOYEHHOTO K KaTYIIIKE TEPMOBECOB;
b) TIpoBenenus 3KcriepUMEHTA B BaKyyMe;
c) Tepmonapsl.
KBazuumerpuueckuii pexxuM 00ecrieunBaeTes:
a) bBbIcTphIM MOBBIIIEHUEM TEMITEPATYPBI POOBI JO HaYa a U3MEPEHUSI MACChI;
b) TlocreneHHbIM HarpeBaHUEM MPOOBI KCCIIEAYEMOTO 00pasIia;
¢) CryneH4YaTsIM HATPEBOM MPOOHI HCCIIEAYEMOro 0Opasia.
OnHUM U3 METOMIOB TOCTH)XCHHUS BBICOKUX TEMIIEPATYp MPOBEICHHS IKCIIEPUMEHTA SIBIISCTCS:
a) BakyyMm uimui 6eCKHCIOPOIHAS PEaKI[MOHHAS CPEeia;
b) Beictpsiit Harpes 06pasiia;
€) Ucnonb3oBaHKe KOPYHIOBBIX THUTJICH.
WHIyKIMOHHBIH HATPEB VIS IOCTIXKEHHUS BRICOKHX TEMIIEPATYP 3TO:
a) [lnaBka B «ropsideM THTIIEY;
b) TlnaBka B «XOJIOJJHOM THIJIEY;
c) [IlnaBka B «<HHEPTHOM THUIJIEY.
Yo HEOOXOIUMO IJIS CTAaHIAPTH3ALMN H3MEPHUTEIBHBIX PHOOPOB?
a) MerposornyecKue H3MEPEHHUS;
b) DOranoussrit obpaszerr;
€) UWueptHbrit 0Opaserr.
OmnucaHye paBHOBECHBIX TEPMOJIAHAMUYECKHX TPOIIECCOB MOXKET OBITh BBITIOIHEHO C TIOMOIIIBIO:
a) Iuxna Kapho;
b) TIlpunnuna Jle-1llarenbe;
C) Meroaa TepMOAMHAMUYECKHX MOTESHIMAIIOB.
DHeprus aKTHBALMHU B TEPMOANHAMHYIECKHX NPOLECCaX ITO:
a) DHeprus, KOTOPYIO HAJO COOOLIUTD U3 BHE JUTS IPOTCKAHUSI PEAKLIUH;
b) DOueprus, HeoOxomuMast 1Jis IEPEMELICHHST ATOMOB U3 OJHOTO HOJIOKEHHS B APYroe, AJIs
paspyLieHus cBs3eil U 1e(hOPMUPOBAHUS PEILETKH.
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€) Dmeprust, HeOOXOAUMAst ISl Pa3pbiBa XUMHYECKUX CBS3CH.
Kak HasbiBaeTcs rpauK, OTPaXKarOIIHi Pe3yabTaT TEPMHIECKOTO aHAIIM3a BEIIECTBA?
a) Tepmomnapa;
b) Tepmoananmus;
c) Tepmorpamma.
KpuBble HarpeBaHust JUisi KAKOTO BEIECTBA ObLIH BIIepBbIe 3apeructpuposansl Jle-Illarenbe?
a) U sBectHsku u Genast TIIMHA;
b) Bombdpam;
¢) Kopynn.
Ecnu TemniepaTypy ne4u paBHOMEPHO TOBBIIIATH, TO B OTCYTCTBUE TEIUIOBBIICICHHS B 00pasiie

u3MepsieMasi TeMIepaTypa TUIJIsL OyJeT BCera ... TeMIIEpaTyphl TIeYH, HO ... TeMIepaTyphl 00pasia u3-3a

OTrpaHHYCHHOCTH TEIUIONEPEIadH.
a) boubiue, HO MeHBIIIE;
b) Pasno, HO MeHbIIIE;
C) Mensiue; HO OOJIBILE.
B obmacty BRICOKHX TeMIepaTyp OCHOBHBIM KaHAJIOM II€pead TEeIUIOTH CTAHOBUTCH. ..
a) Temnonepenaya;
b) Wznyuenwue;
¢) Kousexkiust.
IMpu ATA, eciiu npaBUIIbHO BBIOpAH 3TajlOH, TO IPH €ro 0JHOBPEMEHHOM HarpeBaHHU ¢ 00pa3LoMm,
Pa3HOCTh TEMIIEPATyp MEKAY HUMHU OyJIeT. ..
a) MeHble Hys;
b) Bonbuie Hyns;
¢) bauska k HyIO.
[psimast ropu30OHTANBHAS JIWHUS U €€ JOTIOTHUTEIBHBI OTMEYCHHONW MYHKTUPHOW JIMHUEH Y9aCTOK
SIBIISICTCA. . .
a) OCHOBHO JIMHKEH TEPMOTPaAMMBI;
b) OcHoBHoIi(6a30B0i1) MTHHUEH, KOTOPas OBI MOJIyYECHA MPU OTCYTCTBHU B TEPMUYECKOTO
TIPeBpAaICHIS,
¢) IlorpemHoOCTh U3MEPEHHUS.
[Mporotunom coBpemenHoro npubopa s ATA sBusercs:
a) Jwuratomerp;
b) Cnekrpodoromerp;
c) Ilupomerp.
JCK-kpuBbIe MIPEACTABIAIOT COO0iL:
a) 3aBHUCHMOCTb TEMIIEPATYPbI OT BPEMEHH;
b) 3aBucuMOCTb BBIIETSIIONIETOCS ra3a OT BpEMEHH;
C) 3aBHUCHMOCTH TEILIOBOTO MIOTOKA OT TEMIEPATyPhl (BpEMEHH).
[To nmnomaaun nukoB nosydeHHbIX JCK-KpUBBIX MOXKHO:
a) KomruecTBEHHOTO ONPEIENTD IHTAIBIIHIO TPOLECCOB;
b) Omnpenenuts Temmneparypy (a3oBbix MepexoioB;
C) BruucanTh Maccy npumMeceit B 06pasire.
Onuum u3 HepgoctatkoB JITA sBasiercs:
a) Bo03MOXHOCTB HCIIOJIB30BATh HABECKH 10 50 T
b) BsicTprIii TemI000MEH;
C) 3HauyMTEIBbHOE BIMSHHEC KOHBEKIIUH Ha TEIIOOOMEH.

Opnnum u3 npeumyiects JCK sBusiercst:

a) Tepmonapa UMeeT KOHTaKTHYIO IUIOLIAMKY;

b) Bo3MO0XHOCTb UCIIONB30BATh HABECKH JI0 2 T

€) ToueyHbIil KOHTAKT MEXAY TEPMOIIAPOIl U THIJIEM.
UroOBI MPUOIU3UTECS K PABHOBECHBIM YCIIOBHSIM B X0J1€ ITPOBEJICHUS SKCIIEpUMEHTa, 00pasel] cieayer
HarpeBartb

a) Kak moxHO ObIcTpee;

b) Kak moxxHO MemIeHHEE;

€) He Bnusier Ha pe3ybTar.
JCK-m3MepeHns MoToKa TeIla, CBI3aHHOTO CO CTPYKTYPHBIMHU M (Da30BBIMHU IEPEX0IaMH, AT
nHPOPMALINIO:

a) Brrensronmxcs rasax;

b) KommoHeHTax uccneqyeMoro CoeIMHEHNUS;

c) OmpeneneHue MOCICAOBATEILHOCTH CTAANI CIIOKHON PEAKIUH U TEIUIOTY XUMHUYECKUX ra3ax.
MerouKa TEpMOTpaBUMETPHUYECKOTO aHAN3a MO3BOJISET:

a) OmpenensiTe TEPMUYECKYIO CTAOUIBHOCTh MaTEPHAIIOB;
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47.

48.

49.

50.

51.

52.

b) OnpenensTs yaeapHYIO TEMIIOEMKOCTS;
€) OrmpenensTs YUCTOTY MaTepHaa.
Kaxwe npunaraembie HArPY3KH UCTIOIB3YIOTCS B TCPMOMEXAHHUCCKOM aHATH3e?
a) Cixarue, pacTsDkeHHe, U3THO;
b) Csxkarme, npeccoanue;
c) Cxarue, u3ruo.
Pabouum opranom st TMA siBnsiercst:
a) Tepnosecsr,
b) Tepmomneus;
¢) Ksapuesas tpyOka.
MeTo/] TEpPMOCOHUMETPHH HO3BOJISIET U3YUAaTh:
a) Temreparypsl pa3jioKeHHUsI KCCIENYEMBIX BEIIECTB;
b) Wznyuaemsblii BenecTBOM 3BYK B 3aBUCHMOCTH OT TEMIIEPATYPHI;
€) UWsmepenune Momyis yupyroctu (Moayiab FOnra).
Ha ckopocTb mpotiecca TepMoaHain3a BIHsIOT:
a) Croco0 moJBoa TeIa;
b) Cmoco6 momBoIa TETIa M COCTOSHIE OKPYKAIOIIEH CPeIbl;
C) PeakrmonHas cpena.

Yro B mpubope ajis Tepmoananusa STA 449 C Jupiter (xomnanust NETZSCH), naet HamexHy0 3amury

BBICOKOTOYHBIM MHKpOBecam?

a) Cucrtema OTKPBITHS MEYH AJIsI 3aMEHBI 00pasiia ¢ M30JMPOBAHHBIM MPOGOAEpIKATEIEM;

b) Cucrema mogauwu rasa ajs IPOBEICHUS HCCIICIOBAHUIA;
¢) CwMmeHHas MeYb.

Kakoe ypaBHeHHE COOTBETCBYET TEILIOTE (ha30BOrO MPEBpPAICHHs?

dff = TdS + VdPF.

H:G-rfﬁ ,

kET P

a)

b) . .
AH, = [AQdt = f(T)[ATdt.

C
53. Ha kakoM rpaduke nzoOpakeHa JrHEHHas 0a30Bast THHUS?

54. Ha xakoM rpaduke n300pakeHa TaHTCHIIHATbHAS, IIPOITOPIIUOHANEHAS IDIOMIA I, 0a30Bast JIUHUSI?

lasrosg; T

a) Temncparypa
2
E
i
E
=
&=
b) Temneparypa
g
i
*
£
Tesneparypa
C) i

[lizrosk Tenura

a) Temmneparypa
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b)

c)

[ Toroms e

Tesmeparypa

| kvmivk Tena

Tesneparypa

55. Ha xakom rpaduke n3o0pakeHa rOpH30HTANIBHAS cIIpaBa 6a30Bas THHUS?

a)

(=)
~

| kvmivk Tena

<)

[ Lok Tema

Tesneparypa

[lormow e

TesmepaTypa

Tesneparypa

56. Ha xakoM rpaduke n3o0pakeHa TOPH30HTAIBHAS CiieBa 0a30Bas JINHUS?

a)

b)

c)

Llrrook Temuna

Tesneparypa

Llayroe Temna

Tesneparypa

[lormow Teum

Tesmcparypa

1
57. Ha kakom rpaduke m3o0pakeHa TOpU30HTaTbHAS, TPOMOPIIMOHATILHAS TUIONIaan, 6a30Bast TUHUS?

a)

[lormow Teum

Tesmcparypa
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[ Lok Tema

N

b) Tesmneparypa

}QL

| kvmivk Tena

Tesneparypa

c)

58. Ha yem ocHOBaHa TemmepaTypHas KaTuOpoBka mpudopa?
a) Ha oreHke TemMmeparypbl IABICHHS OKCATaTa KaabIUs;
b) Ha ouenke TemepaTypbl IUIABICHHS CTAHAAPTOB U3 METAIJIOB BBICIICH CTEIICHH OYKMCTKH;
€) Ha ocHOBe aHanu3a TePMOTPaMMBI BEIIECTRA.
59. Kakoe ypaBHEHHE JIS)KUT B ONpe/ieIeHHH YUCTOTH BemecTa npu JICK?
a) VYpasuenue Jle-1llatenne;
b) Vpasuenue ['enbmronpia;
C) VYpasuenue Baur-T'odda.
60. Kakas cTerneHb YHCTOTHI TOJDKHA OBITH y 00pa3IoB, COOTBETCTBYIOINX ypaBHeHUI0 BanT-T'odda, mpu
JACK?
a) Mo 1 momp%;
b) Mo 5 monp%;
c) Mo 8 moms%.
61. Kakoit BeIBOJ MOKHO czenath mo TT'A-KpuBoii okcanaTa Kajbiius?

Am, wr
LAY 100G

ik TOo+

w0y 400

304

A00 SO0 TOO @00 1900 T K
a) OOpasen umeer 3 CTYNEeHH HOTEPU MaCCH;
b) O6pa3ser TepmocTabuieH;
€) B ob6pasiie mpoucxoaar 3 $ha3oBbIX mepexoa.
62. Kakwue m3mepenus A0mkeH Bkimodath B ce0s JJCK mis onpenenerus yaeabHOH TEII0eMKOCTH?
a) Kanmubposka u uccieayembiii o0paselr;
b) BasoBas nmuHUA M UCCIIENYEMBIIi OOpaselr;
c) bBasoBas nuHus, KaTHOPOBKA, HCCIEAYEMbIi 0Opasell.
63. Kak cienyer nposectu JICK-u3MepeHus Aisl onpeesieHns] SHEPTUH aKTHBALMH?
a) OguH pa3 npH 3aJaHHOI CKOPOCTH;
b) Heckonbko pa3 ¢ pa3InYHBIMU CKOPOCTSIMHU;
€) Heckounbko pa3 B pa3HOW peakIHOHHOI cpene.
64. B ciencreunm uero npu JITA temneparypa uccieayemMoro oopasia 1 3TaloHa HAYMHAIOT Pa3iindaThes?
a) U3meHenus TeMmneparypsl B 00pasIie;
b) W3menenus TemriepaTypsl B 3TalIOHE;
C) 3amoaHEeHHs KaMephbl ra3oM.
65. Kakum meToaoM ncciemoBanus ssistercst JITA?
a) KauecTBeHHBIM;
b) KonunyecTBeHHBIM;
C) XUMHYCCKHM.
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

ITpu ATA xoHCTpYyKIMs ¢ ABOMHOI U3MEPUTENbHOM S4eHKOM 03BOJISET:
a) IIpowusoiitu peakiuu $Ha3zoBOro Mepexoaa;
b) CxkommeHcupoBaTh CTOPOHHHE BO3/ACHCTBIE HA PE3yIbTAT U3MEPCHUS,
c) TIpeneOpeub TEIOEMKOCTBIO KOHTEITHEpA.

Kakoe BemecTBo jxenaTeabHO UCIIONB30BaTh B KauecTBe oOpasua cpaBHeHus npu JJTA?
a) MaxkcumansHO GJIH3KOE M0 (PU3NUECKUM CBOMCTBAM K MCCIIEIyeMOMY 00pasily, HO HHEPTHOE B
MHTEPECYIOIEM AUANa30HE YCIOBHH.
b) He BaxHo.
C) MaxkcumanbHO GIIM3KOE 10 PU3HYECKAM CBOMCTBAM K MCCIICAyeMOMY 00pasiry,
PEaKIOHHOCIIOCOOHOE B HHTEPECYIOIIEM INaNa30He YCIOBHUI.
[pu ATA nmunHeiiHas 6a30Bast JIMHAS TOIXOIUT IIPH CIEAYIOMINX YCIOBHSX:
a) Koraa He0OX0ANMO YUHUTHIBATH KaK H3MEHCHUE TEIUNIOEMKOCTH CUCTEMBbI MIOCIIE PEaKIiH, TaK U ee
TEeMITEpaTypHYIO 3aBUCUMOCTb;
b) Koraa mpouecc mpoTekaeT co 3HAYUTEIBHBIM H3MEHECHHEM TEIJIOEMKOCTH, HO TEIJIOEMKOCTh KaK
peareHToB, Tak 1 MPOAYKTOB CIa00 3aBHUCST OT TEMIEPATYypPhI;
¢) Korza TeroeMKoCTh Tpenapara 0 U Mociie mpeBpanieHus (MMKa) OCTAIOTCS MPAKTHYSCKU
HCU3MCHHBIMU U HE 3aBUCAT OT TCMIICPATYPHI.
ITpu JATA ropuzoHTasNBHAs, TPONOPIHOHATBHAS IUIOIAAN, 0a30Bast TMHUS MOAXOIANT MPH CIICIYIOIINX
YCIIOBUSIX:
a) Koraa HeoOX0ANMO YYHTHIBATH KaK H3MECHEHUE TEIUNIOEMKOCTH CHCTEMBI IOCIIe PEaKLH, TaK U ee
TEeMIIEpaTypHYIO 3aBHCUMOCTb;
b) Korzma nmpouecc nmporekaeT co 3HAYUTEIHLHBIM H3MEHEHHUEM TEIIOEMKOCTH, HO TEINIOEMKOCTh Kak
peareHToB, Tak U MPOAYKTOB CIa00 3aBHUCAT OT TEMIEPATYPHI;
¢) Korza TeroeMKoCcTh Tpenapara 0 U Mociie mpeBpamnieHus (MMKa) OCTAIOTCS MPAKTHYECKU
HCU3MCHHBIMU U HE 3aBUCAT OT TCMIICPATYPHI.
IIpu ATA TaHreHuagpHasi, IPpOIOPIHUOHATBHAS TUIOMIAaA1, 0a30Bas TUHUS MOJXOIUT MPH CIICTYOIIIX
YCIIOBHSAX:
a) Kor):[a HCO6XOI[I/IMO YUYUTBIBATh KaK UBMEHCHUE TCIINIOEMKOCTU CUCTEMBI ITOCJIC pCaKIuK, TaK U €€
TEeMIIEpaTypHYIO 3aBHCUMOCTb;
b) Korzma nmpouecc mpoTekaeT co 3HAYUTEILHBIM H3MEHEHHUEM TEIIOEMKOCTH, HO TEINIOEMKOCTh KaK
peareHToB, TaK ¥ MPOAYKTOB CIa00 3aBHUCAT OT TEMIIEPATYPHI;
¢) Korxaa remnoeMKkocTb Ipenapara 10 U Moclie npeBpanieHus (IHKa) OCTAIOTCS MPAKTHISCKU
HEN3MEHHBIMH U HE 3aBHUCST OT TEMIIEPATYPBI.
Yamue Bcero ¢ nomoipto JITA onpenensiercsi:
a) Bug n3o0apHBIX ceueHHE B 00IACTH PABHOBECHI KpHUCTAILTHYECKas (ha3a — paciuias;
b) Bwux u30TEpMHUUECKUX MPOIIECCOB B 00IaCTH PABHOBECHI KpUCTAILTHUECKas (ha3a — paciias;
€) Bua uzobapHbIX ceueHre B 0071aCTH PABHOBECHH TBep/Iast (a3a — paciuias.
CoBpemennble puOOpsI ocymiecTBisioT A TA:
a) B HU3KHX TEMIEPATYPHBIX YCIOBUSX;
b) B BBICOKHMX TeMIEpaTypHBIX yCIOBUSX;
€) OT HU3KHX JI0 BEICOKUX TEMIIepaTyp.
Kakyto o mpupoe razoByro aTMochepy MOKHO UCTIONb30BaTh mpu JJTA?
a) WueptHblii ras;
b) VYruekucnsiii pas;
€) CraTHYecKyrO WIH NOTOK Pa3IMYHON CKOPOCTH.

Mo xakoli mpUYHMHE HEIB3s! MOJHOCTHIO H30eXKaTh «yTedkH Terua» npu JATA?
a) HeBo3aMoxHO o0OecrieynTh BAKyyM B PEaKLHOHHOM cpefie;
b) HeBo3M0xHO CKOHCTPYHPOBATH A0COMFOTHO CHMMETPUYHBIC H3MEPHUTEIbHBIC TUCHKH;
C) HeB03MOXHO CKOHCTPYHPOBATh aOCONOTHO MHEPTHBIC H3MEPUTEIIbHBIC TYCHKH.
«TemnoBsle yreukn» npu ITA npuBoasAT K HEOOXOAUMOCTH:
a) MHOrokpartHo# KanuOpPOBKH NpUbOpa;
b) Wcnmonb3oBaHus KOPYHIOBBIX THIIIEH;
¢) TlomBeneHMIO CHCTEMBI OXJIAXICHHS TIPHOOpA.
Kakas rpymnma ¢pakTopoB MOXKeT OKa3bIBaTh BIHsHKAE Ha pe3ynbTaTsl JJCK n3mepennii?
a) DaxTopbl, CBI3aHHBIC C H3MEPHUTEIbHBIM TIPHOOPOM;
b) ®akropsl, cBA3aHHBIC C OTBOJOM TEIUIA U3 PEAKIIMOHHOM CPeIbI;
€) ®axTopbl, CBI3aHHBIC C KOHCTPYKIIUEH M3MEPHUTEIBHBIX SUCEK.
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Kaxoii hakTop, okaspiBatonuii Biusaue Ha pe3yiabTarhl JJCK n3mepenwii, MOKHO OTHECTH K
M3MEPUTENBHOMY MIPUOOPY?

a) TemIonpoBOIHOCTS;

b) TemnoemkocTs;

c) CxopocTh Harpesa.
Kakoii daxrop, okaszpiBaromuii BiusHUE Ha pe3ynbTatel JJCK m3mMepenmii, MOXKXHO OTHECTH K
HU3MEPUTENEHOMY PHOOpPY?

a) CreneHb KPUCTAUTHYHOCTH;

b) Pasmep u hopma meuwu;

€) TemonpoBOAHOCTS.
Kaxoit ¢akrop, okaspiBaroiuii Biusuue Ha pesynbrarsl JJCK u3amepenii, MOXKHO OTHECTH K
XapakTepucTukam obpasua?

a) T'eomerpus nepxkareist 06pasia,;

b) TInmotHOCTH ymakoBKH yacTHIl 00pasia;

c) CxopocTh Harpesa.
Kakoii daxrop, okaszpiBaromuii BiusHIE Ha pe3ynbrarsl JJCK m3mMepennii, MOXXKHO OTHECTH K
XapaKTepUCTHKaM oOpasma’?

a) CreneHp KPUCTAINYHOCTH;

b) Ckopoctp Harpega;

C) Pa3Memienue TepMOTIapbl OTHOCHTEIBHO 00pasia.
[Tpu kakoM HarpeBaHHUU CTENEHb Pa3iokeHus oopasia Oyaet 6onbie npu TTA?

a) IlIpu GeicTpoM;

b) He umeer 3naueHus;

¢) Ilpu memneHHOM.
s yero ucnonb3yroT HHEPTHBIN ra3 npu TTA?

a) /Jlns yckopeHWs IPOBENCHUS aHAH3a;

b) [na ynaneHus ra3oo0pas3HBIX IPOIYKTOB Pa3ioKeHUS;

c) s ynaneHus ra3000pa3HBIX IPOAYKTOB Pa3sIOKEHUS U IPESAOTBPAILCHUH PeaKIi.
BeIcOKast 4yBCTBUTENEHOCTh TEPMOBECOB 1a€T BOSMOXHOCTb. ...

a) Uccnenoats 06pasibl OOJIBIIETO pazMepa;

b) TIpousBoauTh HarpeBaHue ¢ GONBINCH CKOPOCTHIO;

€) Ucnomp3oBath BOIb(YPAMOBBIC THIIH.

Macca o6pasna MoxeT BIHATh Ha Xox T -KpHuBoii BciencTBHE. . .
a) Pasnuuwii B ckopoctu nuddysun 06pasyoierocs ra3a 4epes3 MyCcToThl MEXK/1y TBEPAbIMU
YaCTHIIAMH;
b) CymecTBoBaHMs MabIX IPaAMEHTOB TEMIIEPATYPBI BHYTPH 00pasiia, 0COOEHHO eCiu
TETJIONPOBOHOCTh BHICOKAS,
€) Pasjuums TerIONpPoOBOAHOCTH Yy 00pasia U UCIOIb3yEMOTO TUTJISL.
Uem MeHbIIIE pa3Mep YacTHUI] UCCIEAYEMOTO 00pasia, TeM. ..
a) MemieHHee JOCTUTAETCS PABHOBECHE U TeM OOJIbIIe /st JTF000H 3aJaHHON TEMIIEPATYpPhl CTENEHb

pasoxKeHus;

b) Beictpee mocTHraercs paBHOBecHe M TeM OoJbLIe TS JIFOOOH 3a1aHHON TeMIlepaTyphl CTEHEeHb
pasoxKeHus;

€) Brlctpee gocTuraeTcsi paBHOBECHE M TEM MEHBIIE IS JII0OO0H 3aJaHHON TeMIlepaTyphl CTEIEeHb
pasNoXKeHUs..

TemsioTa peakiuu onpeaesisieT BeIHYHHY Pa3HOCTH. . .
a) Temmeparyp cpensl u meuw;
b) Temmeparyp nepkatens oGpasiia u neuw;
c) O6pasua u neyw.
VCTOYHMKOM BO3MOYKHBIX ONTHOOK B TEPMOTPABUMETPHH MOXKHO CUMTATH:
a) KoHBEKIIMOHHBIE TIOTOKK U TYPOYIEHTHOCTH B €N,
b) Bsigensromuecs B X0/ie peaKinii rasbl;
C) YyBCTBHUTEIHHOCTH BECOB.
Kax n3MeHsieTcs III0THOCTB ra30Boi (asbl U, ClIeJOBATEIbHO, BHITAIKUBAIOIIAS CHIIA, ACHCTBYIONIAs Ha
obpasel, ¢ yBeINYCHHUEM TeMIIepaTyphl?
a) YBenmuuuBaeTcs;
b) VYwmenbmiaercs;
€) Ocraercs HEU3MEHHOM.
KakuM crioco60M MOXHO MPeIOTBPATHTh OMIMOKM Ha OCH MACCHI 3aITUCHIBAIOIIETO YCTpOoicTBa?
a) Wcromb30BaTh TUIITH W3 HHEPTHBIX METAILIOB;
b) Hcmonp3oBarh APYryro peakiMOHHYIO CPENLY;
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90.

91

92.

93.

94.

95.

96.

97.

98.

c) KamubpoBaTh TEpMOBECHI Iepe]] Ha4aIoM SKCIICPHMEHTA.
Kak Bnusier cobctBeHHas atMocdepa oOpasia Ha poTekaHue mporiecca?
a) IIpuBOAMT K MOHMXCHHUS HAYAJIFHOW TEMIIEPATypPhl Pa3I0KEHHS U K IIOHIDKCHUIO HHTEPBaja
TEeMIEPaTyp PeaKLHH;
b) TIIpuBOAMT K MOBBHIIICHAIO HAYAIBHOM TEMIEPATYPhI PA3I0KSHHS U K OBBILICHUIO HHTEPBAJa
TEMIEPaTyp PeaKLHH;
c) TIpUBOAMT K MOBBILICHHIO HAYAIBHOW TEMIIEPATyPhl PA3JIOKECHHS U K MOHIKCHHIO HHTEpBaa
TEeMITEpaTyp peaKiyy.
Kaxkolii akrop, CBsI3aHHBIN ¢ U3MEPUTEILHBIM NIPUOOPOM, BinsieT Ha Xapakrep T -KpHuBbIX?
a) XuMHYECKHI COCTaB MaTepuala KOHTeiHepa st 00pasia;
b) TemnonpoBoxHOCTH;
€) TemnoTa peakiuu.
Kakoii daxrop, cBsI3aHHBIH ¢ XapaKTepUCTHKaMu 00pa3ia, BiuseT Ha xapaktep T -KpuBbIx?
a) ®opwma nepxareins oOpasia;
b) PactBopEMOCTE B 00pasiie BEIICIAIOMIMXCS U3 HETO Ta30B;
€) CxopocTh HarpeBaHus MpoOoaepIKaTENS.
Kaxumu npermyInecTBaMu 00J1a1aeT TEPMOAHAIU3ATOP ¢ BEPTHKAIBHON IT€UBI0 AJISL 3arpy3Ku oOpasna?
a) Ilo3BoisieT KOHTPOIUPOBATH IIOTOK BBIACIAIOIINXCS FA30B M aHAIU3UPOBATH UX;

b) Tlo3BosmsieT KOHTPONUPOBATH KOHBEKIIHIO Ta30B U YBEIUYHUBACT YCTOHIUBOCTD MPOOOICPKATENIS;

c) Tlo3BONSET CHU3UTD «yTCUKH TETUIOTHI».
Ha 4to MoeT MoBnusITE JOpMa UCIIOJIL3yEMOT0 TUTJISL?
a) Ha cxkopocTh OTBe/IEHHS TEILIOTHI;
b) Ha TermonpoBoaHOCTL 00pa3La;
C) Ha oTTOK BBIIETSFOINXCS Ta30B M IIOTOK I'a30B uepes oOpasel.
[Tpu kanuOpoBKe TepMOaHATIH3aTOpa TEMIEPATYPHBIH HHTEPBAJI MOXKET OBITH ..., YeM B KCIIEPUMEHTE.
a) bBoubime;
b) Menbue;
€) He umeer 3HaYCHUSL.
Kaxoe nperMyIecTBO onpeaeieHus KHHETHYSCKUX TapaMeTpoB HEN30 TePMUYECKUMU METOIaMu?
a) CkopoCTh IPOBECHHS SKCIIEPUMEHTA,;
b) Heob6xomumo MeHbIIIe TaHHBIX [UIS aHATN3A,
C) BO3MOXHOCTH YCTAHOBHUTH MEXaHU3M PEAKIIHH.
Kakyro TOUHOCTh H3MEHEHHS MacChl 00pa3iia I0JKHBI PETUCTPUPOBATH TEPMOBECHI?
a) He menee £0,01% mpu TOYHOCTH PETUCTPALIMU TeMIIEPaTypsI +1%;
b) He menee £0,05% mpu TOYHOCTH PETUCTPAIMH TEMIIEPATYPHI +1%;
c) He menee +0,01% mpu TOYHOCTH PErUCTPALIMU TeMIlepaTyphl £3%.
BeibepeTe ouH U3 CIOCOO0B KATHOPOBKH 110 TEMIIepaType:
a) Hcnonb3oBaHue MaTepuanoB u3 GeppoOMarHuTOB;
b) Hcnonp3oBaHMe HHEPTHBIX MATEPUAJIOB;
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IIpumepHbIi BApHAHT KOHTPOJIbHOK padoThl. biok 11

Ilo AUCHUIIIMHE «PU3NKO-XMMHYECKHE METOAbI aHAJIN3a»
TecToBbIE BONPOCHI N0 TeMe: TEPMOAHAJIN3

Bapuanr 1.

1. Meronom TT'A usyudaroTcs mpoLEecChI: (2 6anaa)

@) M3MeHEeHHs TEMIOEMKOCTH;
b) WsMmeHenus TeMmepaTyps;
C) U3meHeHMs MaccChl.

2. Ecnu TeMIICpaTypy €41 paBHOMEPHO MOBLIIIATL, TO B OTCYTCTBUEC TCIUIOBBIACIICHUSA B o6pa3ue nsMepsemas
TeMIIEpaTypa TUTJIA 6yz[eT BCerAa ... TEMIICpATypPhI I€YU, HO ... TEMIICPATYPbL o6pa3ua n3-3a OTpaHUYCHHOCTH

TeIIonepeIayHm. (2 banna)
a) boubiue, HO MeHBIIIE;
b) Pasno, HO MeHbIIIE;
C) Mensine; HO OOJIBILE.

3. Ha kakom rpa(bmce 1/1306pa>1<eHa TaHI'CHIIMAJIbHAsA, MPONOpIUOHAJIbHAA IJI0IIaau, Ga3oBast TMHUS?

(2 6anna)

1 lorrask: T

Tesneparypa

[
p—a

[ Torrome e

Tesmeparypa

=)
—~

| kyrok e

Tesmneparypa

4. Kakas rpynmna (pakTopoB MOKET OKa3bIBaTh BIUsHHUE Ha pe3y bTaThl JICK usmepennit?
(2 6anna)
a) daxTopbl, CBI3aHHBIE C H3MEPHUTEILHBIM TIPHOOPOM;
b) dakropsl, CBS3aHHBIE C OTBOAOM TEIJIa U3 PEAKIIHOHHOMN CPEJIBI;
C) ®axTopbl, CBI3aHHBIC C KOHCTPYKIIUCH H3MEPHTEIBHBIX SUCEK.
5. Kak BmuseT cobcTBeHHas aTMocdepa 06pasia Ha IpoTeKaHue Ipoecca? (2 6anna)
a) TIpuBOIMT K TOHMKEHUS HAYAIBLHON TEMIIEPATYPHI Pa3ioKEHNS U K IOHMKEHUIO HHTEpBaa
TEMIIEPATYP PEaKIHH;
b) TIpuBOAMT K MOBBHINIEHHUIO HAYAIBHON TEMITEPATYPHI PA3JIOKEHHS U K TOBBIIICHAIO HHTEpPBaja
TeMIlepaTyp peakiinmy;
¢) TIpuBOAMT K MOBBIMICHUIO HAYAILHON TEMIIEPATYPHI PA3TI0KEHHS U K OHIKSHUIO HHTEPBaa
TEMIIePATyp PEaKIuu.

MakcuMajibHOe KoJinuecTBo 60asios — 10.

Kpumepuu oyenuganua mecma
«OtauaHO» («5») — 86% 1 GoJiee MPaBUIBLHBIX OTBETOB Ha TECTOBBIC 3aJaHUSI.
«Xopomoy («4») — 69-85% npaBUIILHBIX OTBETOB HAa TECTOBBIE 33/1aHUSI.
«Y noBieTBOpUTENHHOY («3») — 51-68% TpaBUIBLHBIX OTBETOB HA TECTOBBIC 3a/IaHUS.
«HeynosnerBoputenbHO» («2») — 50% 1 MeHee paBUIIbHBIX OTBETOB HA TECTOBBIC 3/ IaHMUS.
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Sl

10.
11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.

22.
23.

24,

25.

26.
27.

Bonpocs! 1J151 IOATOTOBKH K 3a4eTy
Mo pucounminne «PU3NKO-XHMHYECKHE METOALI AHAJIN32»

Knaccugukaius MeTo10B aHAJIN3a: XUMUYECKHE METO/IbI aHAIN3a, MHCTPYMEHTAJIbHBIC
METO/IbI aHAIN3a, OMOJIOTUYECKUE METO/IbI aHAIIN3A.

KosmdyecTBeHHBIN 1 KaYeCTBEHHBIN aHAIN3 OPraHMYECKUX U HEOPTraHUYECKHUX BEILECTB.
OcHoBHbIE TpeOOBaHHUS, TPEIBABISIEMbIC K METO/IaM XHMHYECKOTO aHAIN3A.

Buj aHanuTHYeCKOT0 CUTHAJA - HHTETPAIbHBIN, U (HepeHIInaIbHBINA, COOTHOIICHHE -
CUTHAI -1IyM, ITU(pOBasi, aHAIOroBas (hopma 3armmucu CUTHAJIA, CIIOCOOBI HCITOJIb30BAHHUS
KOMITHIOTEPOB B MHCTPYMEHTAIBHBIX METOIAaX aHAIIN3A.

CoBpeMeHHbBIE PUZUKO-XUMHYECKHUE METOIbI UACHTH(PUKAIIIHN 3JICMEHTOB U COSTMHCHHIA.
OO01mmast xapaKTepUCTHKA XUMHUECKOTO aHAITN3a KaK U3MEPUTEIILHOTO TIpoIiecca.

OCHOBHBIC MCTPOJIOTHYCCKUC XAPAKTCPUCTHUKU METOJ0B, MCTOJUK 1 PC3YJIbTATOB aHAJIM3a,

CHOCOOBI UX OLIEHKU: IPAaBUIIBHOCTb, PELIU3MOHHOCTb, ITpejiesl OOHapyKEHUs,

K03 PHUIHMEHT YyBCTBUTEILHOCTH, HU)KHSSL U BEPXHSIS TPAHHLIA OMIPEIEIIIEMBIX
COJIEp’KaHUM, CEJIEKTUBHOCTbD, KCIIPECCHOCTb.

MeToiMKa KOJIMYECTBEHHBIX U3MEPEHU ITPU BBIIIOJHEHUHU AaHATTUTUUECKUX OIpEIeICHUM
(crtocoObl BHELTHETO U BHYTPEHHEro CTaH1apTa, 100aBOK, TATPOBAHUS,

Qg depeHIraIbHbIe TPHEMBI) B PU3UKO-XUMHYECKIX METO/IaX aHAIN3a, UX
XapaKTEpUCTHKA U YCIIOBUS IPUMEHECHHUS.

Bupl 6M0I0rH4ecKuX METOJ0B aHAIH3A.

CriekTpanbHble METOBI aHAJIN3A

Knaccugukarus crieKTpaabHBIX METOZO0B aHATN3a.

CrniekTpockonus B ylIbTpagHoneToBoi 1 BUAUMOI obnactax. [IpuMeneHue fanHoro Buia
criekTpockonuu. biok-cxema npubdopos. [Ipodonoaroroska.

Crnextpockonus B uH(ppakpacHoil obnactu. [IpuMeHeHre JaHHOTo BUJa CIIEKTPOCKOIINH.
XapakTepucTudeckue 1nonocsl noriaoueHus. Koppensuuonnsie Tadnuupl. biok-cxema
npubopa. [Ipobonoaroroska.

ATOMHasi U MOJIEKYJISIpHAsl CHEKTPOCKOIUSI.

OMUCCHOHHBIE U A0COPOIIMOHHBIE METO/IbI AHATTU3A.

IToHsiTHE O PEHTIEHOBCKOM CIIEKTPOMETPUU: PEHTTEHOBCKUI SMUCCUOHHBIN U
(iryopecLeHTHbIH aHanu3.

ATOMHO-?MHUCCUOHHBIN CHEKTPaJIbHBIN aHAIH3.

TeopeTnueckre OCHOBBI ATOMHO-IMUCCUOHHOTO CIIEKTPAJIbHOTO aHanu3a. Buabl
MOHU3aTOPOB.

ATOMHO-3MHCCHOHHAs1 (POTOMETPHUS TITAMEHH.

Bunbl HU3KOTEMIIEpaTypHOH IJ1a3Mbl U UX XapaKTEPUCTHKA.

MeToibl KOJTMUYECTBEHHBIX OIpeeNieHH B IulaMeHHOH GoToMeTpuun. O6nactu
NPUMEHEHHUS.

AToMHO-abcopO1oHHast criekTpodoTromerpus. OOmIas xapakTepucTHKa METo/Ia.
CpaBHeHUE aHATTUTUYECKUX XapaKTEPUCTUK METO/I0B aTOMHOM abcopOIMK 1 aTOMHOMN
OMUCCHUHU.

Cnekrpockonusa SAMP. OcHoBbI MeTOa. XMMHYECKHI CABUT, KOHCTAHThHI CTUH-CITMHOBOTO

B3aHMOﬂCﬁCTBHH, HWHTCrpaibHasd MHTCHCUBHOCTL CUI'HAJIA.

[Tpumenenue criektpockonuu IMP. OcoO0eHHOCTH CIEKTPOCKONUH Ha sipax yriepoaa 13C.

Bbnok -cxema npudopoB, MpoOONOAroTOBKA.

MeToabl ONTHYECKON MOJEKYISIPHON CITIEKTPOCKOITHH.

ITornouieHune 31€KTpPOMarHUTHOTO U3JIY4EHHS MOJIEKYJIaMH. DJIEKTPOHHBIE IEPEXOBI U
CIEKTpPHI MOTJIOUICHHS MOJIEKYJI. XapaKTep B3auMOJIEHCTBUS JJIEKTPOMArHUTHOTO
U3ITyYEHUS C BELLIECTBOM.
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28.

29.

30.
31.
32.
33.

34.

35.
36.

37.
38.
39.

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

47.

48.

49.
50.

51.

52.
53.

[Tony4yeHne XUMUKO-aHAIUTHYECKON HH(POPMALIUU TIPU B3aUMOJICHCTBUU
3JIEKTPOMAarHUTHOI'O U3JIy4E€HHS C BEIIECTBOM.

Huddepennmansaas poromeTpus. MeTo 0HO- ¥ IBYCTOPOHHEH AuddepeHnnaibHOn
dboToMeTpHH.

Metoap! crieKTpo(hOTOMETPHUECKOTO TUTPOBAHUSI.

TypOunumerpuueckuii ¥ HeQeTOMETPUUECKII METOIbI aHATTU3A.

dnyopuMeTprudeckne MeToabl ananu3a. O01as xapakTepucTHKa METO/1a.

®dnyopecueHTHas cnekrpockonus. [Ipumenenue qaHHOro Buaa CieKTpoCKOnuu. biok-
cxema npubopa, [IpoGomnoaroroska.

XuponTuiyeckrue MeToibl aHainu3a. Jlucnepcusi OnTUYecKOro BpalleHus, KpyroBon
muxpomsM. [Ipumenenne metonoB. biok- cxema nmpudopos. [Ipobomoaroroska.
Xpomatorpadus. OCHOBBI METO/IA.

Knaccugukaius MeTo10B XpomMarorpaduu o arperaTHOMy COCTOSIHUIO (a3, 10 MEXaHU3MY
paszenenus u cnoco0y ohopmieHus npoiiecca.

OU3NKO-XUMUYECKHE OCHOBBI XpOMAaTOrpauuecKoro mporecca.

["a3oBast xpomatorpadus. OcHoBsl MeTo1a. biok-cxema npubopa. [IpoGomoaroroska.
XKunkocrHas xpomarorpadus. OcHoBa MeToa. Knaccuukanus METOI0B KUAKOCTHON
xpomatorpaduu. brok-cxema npubopa. [Ipodonoarorosxka.

["azoxxuakocTHas xpomaTorpadus. O0mas xapakTepucTHKa METO/1A.

TpeGoBanusi, MpeabsABIsEMbIE K HETIOABIKHOM U MOABHKHOM (azam.

JletekTopsl, NX KiIaccupuKaus U TpeOOBaHUS K HUM.

MeTtob1 HASHTH(PHUKAIIUHN BEIIECTB B Ta30BOM Xpomarorpaduu.

Knaccugukarus MeTo10B ®KUAKOCTHOH xpomarorpadun. Ocodbennoctu BOXX.

Tunsl nerektopos B BOXKX.

HopmanbsHo-(}ha30BbIi 11 00parieHo-(a30Bblii BApHAHTHL: COPOCHTHI, ITIOCHTHI, Pa3/IesieMbIe
BEILECTBA.

Mertoas! uaeHTU(DUKAIIMN BEIIECTB U KoJaudecTBeHHOTO aHann3a B BOXKX. JlocrounctBa u
HenmocTaTku BOXKX.

Pacnipenenurenshas 6ymaxHast xpoMmatorpadusi. OCHOBBI OyMa)KHOU XpomaTorpaduu.
[TonBu>kHas M HEMOJBMXKHAS (a3bl.

NonooOMenHast u nonHast xpomarorpadus. CymHocTbs MeToa.

TpeboBanus1, IpeabsBIsieMble K peaKIUsIM HOHHOTO oOMeHa. OCOOEHHOCTH HOHOOOMEHHOM
xpomatorpaduu. MoHooOMeHHOE paBHOBECHE.

OCHOBBI 3KCKJIFO3HOHHOIT (Telb-) XxpoMarorpaduu, apuHHoi xpomaTorpadun. [IpumeHnenune
JAaHHBIX BUJIOB Xpomartorpaguu.

I'enb-xpomarorpadus. [ToasrkHas u HenmoABMKHAs (a3bl.

CpaBHUTENbHAS XapaKTEPUCTHKA XPOMATOTrpapuueCKUX METOIOB.

JK3aMeHAIIHOHHbBIE OMJIETHI
HO JAUCIHHUIIJIUHE («DH:}HKO-XHMH‘[CCKHC METOAbI aHAJIU3A»

Buaer Ne 1

1. KﬂaCCI/I(l)I/IKaHI/ISI METOAOB aHaJIn3a: XuMHIecKkue METO/JIbl aHaJIn3ad, MHCTPYMCHTAJIbHBIC METOAbI aHAJIn3a,

OHOJIOTHYECKHUE METOIbI aHaJInu3a

2. Crnekrpockonus B ynbTpaduoneToBoil u BuauMon obsactsx. [IpuMeHeHre JaHHOTO BHJIa CIIEKTPOCKOIINH.

brok-cxema npubopos. [Ipobonoaroroska.
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buaer Ne 2
XUMHUYECKHE METOABI AHAIHM3A
Coektpockonuss B uH(ppakpacHoi obmactu. [lpuMeHeHHe  [TaHHOTO BHIA  CIEKTPOCKOIIHH.
XapakTepuCTHYEeCKHE TOJIOCHl  moriorieHus. Koppemsaiuonnsie Tabmunbsl  biok-cxema mpuGopa.
[Ipo6onoaroroska.

Buier Ne 3
Bun aHanuTHYecKOro cUrHaja - WHTETPaJIbHBIH, AU(depeHIHaNbHEIH, COOTHOIICHHE -CHUTHAT -IIyM,
mudpoBas, aHajoroBas ¢opMa 3alHCH CHTHAlA, CIIOCOOBI HCIIOJIB30BAaHHUS KOMITBIOTEPOB B
WHCTPYMEHTAIBHBIX METOJIaX aHallu3a
WHCTpyMEHTaJIbHBIE METO.IBI aHAIH3a

bunaer Ne 4
CriekTpaibHBIE METO/IBI aHAIH3A. XapaKTep B3aUMOICHCTBHUS AIIEKTPOMArHUTHOTO M3IYUSHIS C BEIIECTBOM,
0030p pa3IMIHBIX BHIOB CIEKTPAILHOTO aHAN3A
Xpomatorpadus. OcHoBbl MeTosa. Kinaccudukanus xpomarorpaguaeckux METOJ0B aHAIIN3a.

Bbuuer Ne 5

IMpumenenue cekrpockonuu SIMP. OcoOeHHOCTH CIIEKTPOCKOIHHU Ha sapax yriepoaa 13C
Biok - cxema mpubOpoB, MPoOOIOrOTOBKA

Bujer Ne 6

I"azoBas xpomarorpadus. OcHoBbI MeToa. biiok-cxema npudopa. IlpodonoaroToka.
Cnektpockornus  SIMP. OcnHoBbl MeTona. XHWMHYECKUW CIBHUI, KOHCTaHTBI  CIHUH-CIIMHOBOTO
B3aUMOJICHCTBUS, HHTErpajibHasi MHTEHCUBHOCTb CUTHAJIA.

Bujer Ne 7

OcHOBBI HOHOOOMEHHOI XpoMaTorpadun, SKCKIIO3HOHHON XpoMaTtorpaduu, ahuHHOI XpoMaTorpadum.
[TpumeHeHne TaHHBIX BUIOB XpOMATOTpadhun

Bbuaer Ne 8
OdmyopecrieHTHas CHeKTpockomus. [IpuMeHeHne NaHHOTO BHIA CIEKTpocKomuu. biok-cxema mpubopa,
[Ipo6omnoaroroka
XKunkoctras xpomatorpadus. OcHoBa merona. Kimaccudukaius METOI0B XKHIKOCTHOM Xpomarorpaduu.

Bujer Ne 9

XKunkoctraas xpomatorpadus. OcrHoBa metoa. Kiaccuukanus METOI0B )KUIKOCTHOM Xpomarorpaduu.
Brok-cxema mpubopa. [Ipodonoaroroska

Kpl/ITepI/[l/l OILICHKH OTBETOB HA JK3AaMECHAIIUOHHBLIC BOIIPOCHI:
OTBeT Ha KaXKIblil SK3aMEHALIMOHHBIN BOIpoc oneHuBaercsa ot 0 go 15

0aJIoB:
Baaabl
KpHTepuH onenkyu oTseTa He YaCTHYHO NMOJTHOCTBIO
COOTBETCTBYET | COOTBETCTBYeT | COOTBETCTBYET
KPUTEPHIO KPUTEpPHIO KpUTEpPHIO
OTBeT sBIAETCS BEPHBIM 0 1 2
OOyyvaromuiics maeT OTBET 0e3 0 1 )
HaABOJSILMX BOIIPOCOB K3aMEHATOPA
OOyvaromuiicss  TPaKTHYECKH  HE 0 1 9
MOJIB3YETCsI MOJITOTOBICHHBIM YEPHOBHKOM

20



OtBer IIOKa3bIBACT YBEPCHHOC
BJIAICHUC 06yqaromero TEPMUHOJIOTHYCCKUM 0 15 3
158 METOAOJIOTUUYECCKUM afnrmapaTom
TUACIIUTLIINHBI
OTBeT WMeEeT 4YeTKYI JIOTUYHYIO
0 15 3
CTPYKTYPY
OtBeT IIOKAa3bIBACT IIOHUMAaHHEC
00yJarommMcst CBSI3e MEXAy TPEAMETOM 0 15 3
)
BOIIPpOCa U APYTUMHU pasaciaMyu JUCHUIIIIMHBL
W/WIH JPYTHMHA JUCUUTUTHHAMHU
Hroro: 0 7,5 15

Ilkana oneHNBaHMS: 32 DK3aMEH CTYJICHT MOJyYaeT:
«O1immuno» («5») — ot 27 no 30 Gamios.

«Xopomo» («4») — ot 21 10 26,9 6amos.
«Y noBneTBopuTeIIbHO» («3») — oT 15 1o 20,9 6amos.
«HeynoBnerBoputenbHO» («2») — 14,9 1 MmeHee 6aoB.

[Tporpamma cocraBneHa B coorBetctBuu ¢ Tpeboanusmu OC BO PY JIH.

Pa3zpadorunku: B.1O. Kunkuna, nonear UBXTH, k.dbapm.H.
A .M. Croiinona, accuctenT UBXTH

PyxkosoauTeas OII

U Sl

Jupextop UBXTH, npogeccop, aA.X.H. AM. CrannmeBcKkui
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