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AHHOTALIMA
y4eOHO-METOIMYECKOT0 KOMIUIEKCA JUCIUILIAHBI
«CocTaB NUIIEBBIX CUCTEM U METOJIbI €70 OMPEICIICHUS
Hanpagnenune noarorosku: 19.03.01 «buorexnonorus»
Oo6pazoBatenbHas nporpamMma: «IluimeBas OMOTEXHOTOTHSY

Y4yeOHO-MeTOANUECKUN KOMITIEKC TUCHUTUTUHBI « COCTaB MUIIEBBIX CUCTEM U
METOJIBI €T0 ONpEACIICHUs» pa3paboTaH JJIs CTYJACHTOB 2 Kypca IO HaIlpaBJICHUIO
19.03.01 «buorexHonorusi» npoduias moarotroBku «llumeBas OMOTEXHOJOTHUS» B
cootBeTcTBHE ¢ TpeboBanusiMu OC BO no 1aHHOMY HamnpaBJICHHUIO U MTOJOKEHUEM
00 y4eOHO-METOMYECKUX KOMIUIEKCAX AUCHUILIMH 00pa30BaTEIbHBIX MPOrPaMM
BBICIIETO MPOQPECCHOHAIIBHOTO 00pa30oBaHus (YTBEPKICHO MPUKA30M U.0. PEKTOpa
JIB®Y ot 17.04.2012 Ne 12-13-87).

HuctunnnHa «CocTaB TMHINEBBIX CHCTEM U METOJABl €ro  ONpEeeTICHUS
BXOJIUT B BAPUATUBHYIO YaCTh y4€OHOTO IUIaHA.

OOmasi TPyAOEMKOCTh OCBOCHMSI JUCHUILIMHBI cocTaBiser 144 wyaca.
Y4yeOHBIM TIMJIAHOM TPEIYCMOTPEHBbI JIeKIMOHHBbIE 3aHsaTusi (18 wyacos),
npakthdeckue 3aHaTHs (36 dwacoB), sabGoparopHble 3aHATHS (36 dacoB),
camocrosiTenpHas padota cryaenta (18 wacos). Jlucnummba peanmsyercs Ha 3
Kypce B 5 cemecTpe.

ConeprxkaHue JUCHUIUIMHBI OXBATHIBAET CIEAYIOUINNA KPYT BOIIPOCOB:

- COBPEMEHHBIE TEOPETHUYECKHUE MPEJICTABICHUS IO BOIPOCAM COCTaBa H
CTPOCHHUSI OCHOBHBIX XHMHUYECKHUX COCAMHEHUN, BXOASIIUX B COCTaB ChIPhS,
MOJTYIIPOTYKTOB ¥ TOTOBBIX TIPOTYKTOB;

- 3aKOHOMEPHOCTH TIPEBpAICHUS MaKpOo- W MHUKPOHYTPUEHTOB TMpH
XpaHEHUHU U NepepadoTKe ChIPhS;

- TPaAKTUYECKUE METOAbl aHaIW3a W WCCICAOBAHMMA TMHUIIEBBIX CHCTEM,
KOMIIOHEHTOB, 100aBOK.

HucunminHa «CocTaB MHUILEBBIX CHUCTEM M METOJABl €ro OINpeaeCHUs
JIOTUYECKU U COACPIKATEIHHO CBSI3aHA C TAKUMH Kypcamu, kak « OCHOBBI OOIIIeH u
OpraHMYecKO  XuUMUM», «AHaIUTUYECKass ¢  (PU3KOJUIOMJHAS  XUMUSDY,

((CTPYKTypHO-TCXHOJ’IOFI/I‘ICCKI/IC CBOMCTBA IMUIICBBIX CUCTCM).



JlucuuiuiiHa  HampaBieHa Ha  (OpMHUpOBaHHE  OOIICKYJIBTYPHBIX U
PO eCCHOHATIBHBIX KOMIICTCHITHH.
V4eOHO-MEeTOINIECKHIA KOMIUIEKC BKITFOYAET B ceOsl:
— paboYyro MporpaMmy y4eOHOH JHCIUATIINHEL;
— y4eOHO-METOAMYECKOE  OOCCIEUYCHHE  CaMOCTOSITEIBHOM  PabOTHI
oOy4aroruxcs (mpunoxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title: The composition of the food systems and methods for its
determination

Variable part of Block, 4 credits

At the beginning of the course a student should be able to:

- the ability to use modern methods and technologies (including information)
in professional activity;

- the ability to search, store, process and analyze information from various
sources and databases, to represent it in the required format with the use of
information, computer and network technologies.

Learning outcomes:

PC- 9 - knowledge of the basic methods and techniques of experimental
research in their professional field

PC-10 - ability to carry out standard and certification tests of raw materials,
finished products and technological processes

PC-11 - knowledge of methods of experiment planning, processing and
presentation of the obtained results

PC-13 - ability to participate in the development of technological projects as
part of the team

Course description: The content of the course covers the following range of
issues: introduction of modern theoretical ideas on the composition and structure
of basic chemicals that make up the raw materials, intermediates and finished
products; study of the laws of transformation of macro- and micronutrients in the
storage and processing of raw materials; examine the practical methods of analysis
and study of food systems, components, additives.

Main course literature:
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978-5-9765-3265-6. - Text : electronic. - URL:
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978-5-16-013843-5. - Text : electronic. - URL:
https://znanium.com/catalog/product/1033108
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AHHOTAIMSA

Kypc «CocTaB nHUIIEBBIX CUCTEM U METOJIBI €TO OMPECICHHS BXOAUT B OJIOK
b1.B.01.07 1 OTHOCHUTCS K €€ BapHAaTUBHOW YAaCTH HAIpPABJICHUS MOATOTOBKHU
OakanmaBpckoit  mporpammbl  19.03.01  «buotexnonorus».  TpyaoeMKOCTb
JTUCITUTIIMHBI COCTABIISICT 4 3a4eTHBIX eauHull, 144 daca. J/[ucuumimHa BBICTYaeT
OJIHOM M3 MHTETPaIbHBIX B (DyHIaMEHTAIbHOW MOATOTOBKE OakalaBpOB JAaHHOTO
npowiIsT ¥ TECHO CBs3aHA C TAaKUMH JWCIUIUIMHAMH KaK «AHaJUTHYECKas WU
buskomonaHas xumus», «OCHOBBI OOIIEH U TeXHUYECKOU Onoxumum», «O0mas
U HeopraHuveckas Xumus», « OCHOBbI OMOTEXHOJIOTUM..

Heab0 wW3ydYeHHUs JTUCHUIIIMHBI  SBIACTCS  OBIAJCHUE  OyIyIUMHA
OakajgaBpaMu OCHOBaMU OIPEICIICHHUs] COCTaBa MUIIEBBIX CUCTEM, HEOOXOUMBIX
Ui TIPO()ECCHOHAIBHOTO  pPELIEHUsT  BOMPOCOB  IMPOU3BOACTBA,  AHAIIN3A,
TPAaHCTIOPTUPOBKHU W XPaHECHUS TOTOBOW TTPOTYKITHH.

3agaum IMCUMILIUHBI:

® O0O3HAKOMJICHHE C COBPEMEHHBIMU TEOPETUUYECKUMHU MPEACTABICHUSIMHU TIO
BOIIPOCAM COCTaBa M CTPOCHHSI OCHOBHBIX XUMHUYECKUX COCIMHCHHMA, BXOMSAIINX B
COCTaB ChIPhS, OJYIPOIYKTOB U TOTOBBIX IIPOYKTOB,;

® U3y4YeHHE 3aKOHOMEPHOCTEW MPEBpAIICHUs] MaKpOo- U MHUKPOHYTPHEHTOB
MIPY XpaHEHUH U TIEPEepadOTKE CHIPHS;

® U3YUYCHHE NPAKTUUYECKUX METOJOB aHajlu3a W MCCICAOBAaHUN MUIIEBBIX
CHCTEM, KOMIIOHEHTOB, JT00aBOK.

JImst  yCHemHoro W3y4deHus JTUCHUIIIMHBI «COCTaB THUIIEBBIX CHCTEM H
METO/Ibl €T0 OMNpEACNCHUs» Yy OOyYaronuxcsi TOJDKHBI OBITh C(HOPMUPOBAHBI
CJIeIyIOLIME TIPeIBapUTEIbHbIE KOMIIETEHITUH:

® CIOCOOHOCTh MCMOJB30BATh COBPEMEHHBIE METOJIbl U TEXHOJOTUHU (B TOM
yucie nHPOPMaIMOHHBIE) B MPOGECCUOHAIBHON e TENHHOCTH;

® CIOCOOHOCTBIO OCYHIECTBIIATH TIOMCK, XpaHEHHe, OO0pabOTKy M aHaIu3
uH(pOpMaIMU M3 PaA3IMYHBIX MCTOYHUKOB W 0a3 JaHHBIX, MPEJICTaBIATH €€ B

TpebyemMoM ¢opmare ¢ HCHOJIb30BaHUEM HH(POPMAIMOHHBIX, KOMITBIOTEPHBIX U



CETEBbIX TEXHOJIOTHUH.

B pesynbrare M3yueHUs NaHHOW IUCIUIUIMHBI Y CTYJEHTOB (POPMHUPYIOTCS

ciemyrone npodeccuoHaabHbIe KOMIETSHITUH (3JIEMEHTHI KOMIICTCHITHH ).

Kox u ¢popmysmmpoBka

Jdranbl (POPMUPOBAHUS KOMIIETEHIIUU

ABTOPCKOI'0 KOJIJICKTHUBA

KOMIIETEHI[M U
KaK BJIAJIETh OCHOBHBIMH METOJaMH M TIpHEMaMH
3Haer MPOBEJICHUST JKCIICPUMEHTAILHBIX HCCICIOBAaHUN B
I1K-9 BJIaJICHUEM cBOEi nmpodeccruoHanbHOM 00nacTu
OCHOBHBIMHM METOLAMH U
npueMaMu  IPOBCACHUA BJIQJIETh OCHOBHBIMM METOJAaMH W  MPHEMaAMHU
OKCIICPUMCHTAIIbHBIX VYwmeer MPOBEJICHUSI JKCIIEPUMEHTAIbHBIX HMCCIEAOBAHUM B
HCCIE0OBAHUM B CBOCHU cBoel npodeccuoHaIbHON 00J1aCTH
npodeccnoHaTEHOM
obusacTu OCHOBHBIMHU METOJJaMM M IIpHUEMaMU IIPOBEICHUS
Bnaneer | skcnepUMEHTalbHBIX  HMCCIENOBAaHMKA B CBOEH
podeCCHOHAIBHON 00J1aCTH
CII0COOBI MIPOBEACHUS CTaHIAPTHBIX U
MMK-10 crnocoBHocThio | SHAET cepTU(DHUKAIMOHHBIX HCHBITAHUW  CHIPbS, TOTOBOM
MPOBOJUTL CTAHAPTHDIE MIPOIYKIIMK M TEXHOJIOTHYECKUX IPOIECCOB
U cepTH(UKAIMOHHEIC MPOBOANWTh CTAaHAAPTHBIE W  CePTU(DHUKAIMOHHEIC
HCIBITAHUSA CBIpBS, | YMeeT UCOBITAHUS  CBIPbS, TOTOBOM  NOPOAYKIHMH |
TOTOBOM TPOIYKIUH H TEXHOJOTUYECKHX TPOIECCOB
TCXHOJOTHICCKHX CIOCOOHOCTBIO IPOBOAUTE CTaHJApTHBIE u
HIPOLECCOB Brameer | cepTHdUKAIMOHHBIE WCIBITAHUS  CHIPbS, TOTOBOM
MIPOIYKIIMH U TEXHOJIOTHUECKUX TPOIIECCOB
K-11 BIAJCHIEM | 3aer METOJIbl TJIAHUPOBAHUS SKCIIEPUMEHTA, 00paObOTKHU U
METOIAMHU MIPEJICTABJICHHS IOJTYYCHHBIX PEe3yJIbTATOB
TUTAHUPOBAHUS
IKCIIEPUMEHTA,
06 MCIIOJIb30BaTh METO/IbI TUIAHUPOBAHUS IKCIIEPUMEHTA,
00paboTKH u
P Ymeer 00paboTKu u MIpeICTaBICHUS MOJIy4E€HHBIX
MIpeICTaBICHUS
pe3yNbTaTOB
TTOJTYICHHBIX
pe3yJIbTaTOB Braseer METOJaMH TJIAHUPOBAHUSI DKCIEPUMEHTA, 00pabOTKH
Y TIPEJICTABJICHUS MTOJIYYEHHBIX PE3yJIbTaTOB
3naer CIocoObl yuacTHsi B pa3pab0TKe TEXHOIOTHUECKUX
IIK-13  crmocobHoCTHIO MIPOCKTOB B COCTaBE aBTOPCKOTO KOJJICKTHBA
y4acTBOBaTh B
y4acTBOBaTh B pa3pabOTKe  TEXHOJIOTHYECKUX
pa3zpaboTke Ywmeer
MIPOEKTOB B COCTAaBE aBTOPCKOTO KOJIJIEKTHBA
TEXHOJIOTHYECKUX
POEKTOB B COCTaBe CIIOCOOHOCTBIO y4acTBOBaTh B pazpaboTke
Brnageer | TEXHONOTMYECKUX TMPOEKTOB B COCTaBE aBTOPCKOTO

KOJIZICKTUBa

Jns popmMupoBaHUs BbIIIEYKAa3aHHBIX KOMIIETEHIIMN B paMKaxX TUCHUIUIAHBI

«Cocrasn IMUIIEBBIX CHCTEM MW MCTOIBI

Cro omnpcAciaCHusA» IPUMCHAIOTCSA



cilcayromue METOAbI aKTUBHOTO/ HHTCPAKTHUBHOI'O OGY‘ICHI/I}I: HpO6JI€MHaH

JICKIIUA, MCTOA MAJIBIX I'PVYIIIL, HHTCIIJICKT KAaPTHI.

| CONEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

(18 u, B TOM uncie B popme akTUBHOTO 00yuenusi — 10 ).

MOAYJIb 1. OcHOBHBIE BELIECTBA MUILEBLIX CUCTEM ( 5 1)

Pa3nen |. Kitaccumkanmst OCHOBHBIX BEIIECTB MUILIEBBIX CUCTEM (2 1)

Tema 1. OcHOBHBIE T'pyNIbl HEOPTAHUYECKUX BEIIECTB MUIIEBBIX CHCTEM.
OcCHOBHbIE  TPYNIIBI BEHIECTB OPraHMYECKOTO IPOMCXOXKIEHHUS, BXOISAIIUE B
COCTaB MHUINEBBIX cUCTeM. HepacTBoprMbIe OpraHWYECKHE BEIECTBA MUIIEBBIX
cucteM (1 4)

Tema 2.Bojia nuIneBbIX CHCTEMaX U €€ BIMSHUE Ha BX KadecTBo (1 )

Paznea I1. MakpoKOMITIOHEHTHI MUILIEBBIX CUCTEM (3 4)

Tema 1.A3orcomepxarniue BemiectBa. Kiaccudukamuss u xXapakTEpUCTHKA
a30TCOJICPKAIIMX BEIIECTB. AMUHOKHUCIIOTHI, UX CTPOCHUE U CBoMcTBa. [lenTuasbl.
benku, ux crpoenue, kinaccudukanms, cBoiictBa. Comepkanre 0€IKOB B MUIIEBBHIX
CUCTEeMaX. XapaKTepUCTUKa OEJKOB Pa3IMYHOrO MHUIIEBOIO ChIphs. M3MeHeHwus
OCJIKOB TIpU TPOU3BOJICTBE MHIIEBLIX MPOAYKTOB. M3MeHeHHsT O€NKOB Mpu
XPaHEHHUH MUIIEBBIX MPOAYKTOB (1 1)

Tema 2. VYrnesoawsl. Knaccudukainus. DyHKIUM YrieBOJOB B COCTaBe
MUILIEBBIX MPOAYKTOB. Y CBOSIEMBIE U HEYCBOSIEMbIE yTIIeBOIbl. [1HIlleBbIE BOTOKHA.
[IpeBparnienns yrieBo10B pu XpaHeHUH U niepepadboTtke (1 9)

Tema 3. Jlunuaer (xkupsl U Macna). CTpoeHue U cocTaB JUMUA0B. OCHOBHBIC
KHUCIIOTHI )KUPOB U Macell. buonornueckast 3pHeKTUBHOCTD JTUMUI0B. XUMHUYECKUE
NpeBpalleHUs JTUITUI0B IPU XPAHEHUH U 1epepaboTKe MUILEBbIX NPOAYKTOB (1 u)

MOAVYJIb 2. Knaccudpukauusi U xapakTepUCTUKa MUHOPHBIX KOMIIOHEHTOB
nuIIeBbIx cucreM (7 )

Pasnen |. Heoprannueckre MUHOpHBIE KOMIIOHEHTBI TUIIEBBIX CUCTEM (2 )



Tema 1. Munepanbubie BemiecTBa. MakposneMmeHThl. IlyTu ymydiieHus
MUHEPaIbHOTO COCTaBa MUILEBBIX MPOAYKTOB (1 u)

Tema  2.MunepanbHble  BemecTBa.  MUKpodiaeMeHThl.  TOKCHYHBIE
anemMeHTHI (1 4)

Paspnen I1. Oprannyeckre MUHOPHBIE KOMIIOHEHTHI MUILEBBIX CUCTEM (3 H)

Tema 1. Buramunbsl. ®OU3MOIOTMYECKOE 3HAYEHHWE U IOTPEOHOCTH.
ConepxaHue B CBIpb€ M TOTOBBIX CHCTEMax. Pa3pylieHne BHUTaMHUHOB B
TEXHOJIOTUYECKUX Mpolieccax U crnocoObl ux coxpanenus (1 1)

Tema 2. OpraHnyeckue KHUCIOTHI KaK PEryssTopel pH NHUIIEBBIX CHCTEM.
Xumuueckass npupona U (HU3MKO-XMMHUYECKHUE CBOMCTBA BaXKHEHIIMX MHUIIEBBIX
kuciaort (1 1)

Tema 3. ®epmentsl. Ponb ¢epMeHTOB B NpeBpalIeHUSIX OCHOBHBIX
KOMIIOHEHTOB  TMHIIEBOTO  ChIPbsi  (PHJOTCHHBbIE (EPMEHTHBIE  CHUCTEMBI).
WNuruburops pepmMeHTOB OeiKOBOM pupo bl (1 )

Paznea 1. beonacHocTs nuteBbIx cucteM (2 )

Tema 1. [IumeBsie U OMONOTUYECKH AKTHUBHBIE N00aBKkU. OmpeneliecHHe U
kinaccupukanus. llenn BBeneHus B mnuuieBble MNPOAYKThl. OCHOBHBIE T'PYIIIbI
nuIIeBbIX 100aBok (1 )

Tema 2. Knaccudukanus BpeIHbIX W UYXEPOJHBIX BEIIECTB U OCHOBHBIE
NyTH WX TOCTYIUICHHS B TMHILEBbIE NPOAYKTHL. IIpupo/iHbIE TOKCHKAHTHI,
aHTUANTMMEHTapHbIe (DAKTOpPhI MUTAHUS, META0O0JIU3M UYKEPOJIHBIX COCTUHEHUH.
danbcudukanys TUIEBbIX TpoaykToB (1 u)

MOJAYJIb 3. MeToabl ucclieIOBaHUS TUIIEBBIX CUCTEM ( Y)

Paznen |.Knaccudukanumss u XapakTepuCTHKA METOJOB HCCIIEIOBaHUS
MUIIEBBIX TPOAYKTOB (1 )

Tema 1.Knaccuduxanuss U XapakTepUCTUKa METOAOB  HCCIEIOBaHUS
MUINEBIX TPOIyKTOB (1 u)

Pazgen |l.Ilondatne © MeToApl KAueCTBEHHOIO W KOJMYECTBEHHOTO
ananu3za (1 v)

Tema 1. [lonsTue u MmeTo b1 KauecTBeHHOTO aHanu3a (0,5 4)



Tema 2. [ToHsTie 1 MeTOIbI KOTMYECTBEHHOTO aHanu3a (0,5 1)

Pa3znen |11.Meroab! BeIIeIeHUS U ONIPEIETICHUSI OTACIBHBIX TPYTII BEIIECTB
MUIIEBBIX cucteM ( 4 4)

Tema 1. Meroabl BbleneHUs: OENKOB M H3yueHUS UX (PAKIIMOHHOTO
cocraBa (ompexaenenue Oenka mo Merony Jloypu, Kbempmans, sKCTpakius u
ocaxkJeHne Oenka, MeTo refib-xpomarorpaduu u T.1.) (0,5 1)

Tema 2. Meroapl SKCTpAaKUMHA JUNUIAOB M3 MHUIIEBBIX CHCTEM ChIPbI M
OINpEJENICHUE UX TPYIIOBOIO COCTaBa METOJOM TOHKOCJIOWHOM XpomaTorpaduu.
Omnpenenenue (PU3MKO-XUMUYECKUX TOKa3aTelied KayecTBa YKUPOB (XUMHUECKHE
KOHCTAaHTBI, TeMIepaTypa IUIaBieHUus U T.4.). OmnpenesieHne >XUPHOKUCIOTHOTO
COCTaBa MHUILEBBIX KUPOB U Macell. aeHTudukaius Macio-KUpPOBbIX MPOIYKTOB
JUIsL CepTU(UKAIMOHHBIX UCHbITaHui. CBOWCTBA M KAaueCTBEHHBIC PEAKIMU Ha
XOJIECTEpHUH M JKEJIYHBIE KHUCJIOTHL. [ MAPONUTHYECKOE pACIICIUICHHE JKHpa
nunazoit (0,5 4)

Tema 3. OrmnpeneneHue BOCCTAHABIMBAIONIMX CAaxapoB U Caxapo3bl.
HccnenoBanre MpOAyKTOB, BBIICISIEMBIX IPOAOKAMU MPU CIIUPTOBOM OpOKEHUHU.
Unentudukanus yrieBoJoB M0 (YHKIMOHAIBHBIM TpyHIaM H  METOJIOM
TOHKOCJIOWHOM XpomaTtorpaduu B CbIpb€ W TOTOBOM mpoayKuuu. W3yueHue
IpoIecca TUIPOJIM3a Kpaxmalda W HHYJWHA C LEJIbK IOJYy4YeHUS NPOLYKTOB
3aJIaHHOTO COCTaBa M CBOMCTB. UneHTudukaius nmpoayKToB THAPOJIN3A METOJIOM
xpomarorpaduu (0,5 )

Tema 4. OnpenesieHre coliepKaHUsSI MUHEPAIbHBIX BEIIECTB B MHUILEBBIX
cucremax. I[IpuMeHeHME MOHOCENEKTUBHOM MOTEHIIMOMETPUU IS aHaJINU3a
pa3IMYHBIX HOHOB B FOTOBBIX cucTeMax U noxycucremax (0,5 1)

Tema 5. Meroasl omnpeneneHus COACPKaHUS BUTAMUHOB B MHIIEBBIX
cuctemax (0,5 )

Tema 6. Metonbl BbimeneHust (epMEHTOB (amuiias3, MpoTeas3, JIMIMA3bI,

UIIOKCUTE€HA3bI U T.J.) U u3ydeHue ux aktuBHocTH (0,5 u)
Tema 7.Metoasl onpeiesieHus Bilary B nuiieBbix cuctemax (0,5 )

Tema 8. Onpenenenue conepKaHusi 4y>KEPOAHBIX XUMUYECKUX BEIIECTB B



ChIpbC, IIOJYCHCTEMAaX MW TOTOBBIX H3ACIIHAX. Onpez[eﬂeHHe HUTpPATOB B

pPacTUTENBHOM ChIPhE Ha Pa3HBIX CTaAMIX ero nepepadborku u xpaneHus (0,5 1)

Il. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTHU KYPCA
IIpakTuyeckue u jadboparopHsblie 3aHATHA (72 4, B TOM 4yucjie B popme

AKTHBHOIO 00y4eHust — 17 u)

IpakTnueckoe 3ansaTue Ne 1 (8 u)
Tema: «Onpenenenne ¢ppakunii 6eika B CbIpbe U TOTOBBIX MPOXYKTAX»
Lean paGorel: V3ydyeHne cTpoeHHS] U CBOMCTB OETKOBBIX BEIIECTB ChIPhS U
TOTOBBIX MPOAYKTOB. OCBOCHHE METOJOB OIpejeseHUus] OEKOBBIX BEIIECTB B

IMHUIICBLIX IIPOAYKTAX.

IIpakTuyeckoe 3ansitue Ne 2 (8 9)
Tema: «Onpenesenne yriieBoJ0B B ChIpbe U TOTOBOI MPOAYKIHID)
Hean padorsl: M3yuyeHue kinaccudukaiuu, CTpPOCHHUS U CBOMCTB YIJIE€BOIOB

pPaCTUTCIBHOI'O CBIPBA U IIPOAYKTOB. OcBocHue MCTOAOB OIIPCACICHUA YITICBOOOB.

IIpakTuyeckoe 3ansitue Ne 3 (8 u)
Tema: «OmnpenesieHue acKOPpOMHOBOIH KHCJOTHI B Chipbe H TOTOBBIX
MPOTYKTAX»
Heab padorthl: M3yueHnue posv u 3Ha4eHHsI BATAMUHOB B TUTAHUH YE€JIOBEKa,
OCBOEHHE METOJIOB ompezeneHusi ButTaMuHa C B ChIpb€ M TOTOBBIX MPOAYKTax,

MCCJIEIOBAHNE BIIUSIHUS PA3IMYHBIX (DAKTOPOB HA yCTOWUYMBOCTH BUTamuHa C.

IIpakTuyeckoe 3ansitue Ne 4 (8 )
Tema «Onpenesenne cogep:kaHus BJATH B MUIIEBOM MPOIYKTE»
Henab padorsl: M3ydyenne poau U 3HAYEHUS BOJBI B NUIIEBBIX CHCTEMaXx,

OCBOCHHC MCTOAO0B OIIPCACICHUA COACPIKAHMNA BJIaru B IIPOAYKTE.



IpakTuyeckoe 3ansaTue Ne 5 (8 u)
Tema «Onpenesienne (eHOJIbHBIX BelIECTB B ChIpb€ H TOTOBBIX
MPOAYKTAX»
Heab padoTsl: V3yuenue kiaccupuKalnuu, CTPOCHHUS, CBOWCTB (PEHOIBHBIX
BCII[ECTB PACTUTEIBHOTO CHIPhS M TOTOBOW mpomykimuu. OCBOCHHE METOIOB

OIpCACICHUA q)eHOJ'H)HBIX BCHICCTB B paCTUTCIIbHOM CBIPbC, BUHC, ITNBC.

IIpakTuyeckoe 3ansitue Ne 6 (8 9)
Tema «OnpeneneHue kejie3a B CbIpbe H TOTOBbIX MPOAYKTAX»
Heab pabéorhl: VM3yueHue cocTaBa ¥ 3HAUYCHHUS MHUHEPAIbHBIX BEIECTB B
CBIpbE W TOTOBBIX MpoaykTax. OCBOEHHE METOJIOB WCCIICOBAHUS JKelie3a B

IIUIIICBBIX CUCTCMAX.

IpakTnueckoe 3ansaTue Ne 7 (8 u)
Tema: «OnpenesieHue 0011ero cojiep:kaHusi MUHEPAJIbHBIX KOMIIOHEHTOB
(30J1b1) B MUIIEBBIX CHCTEMAX)
Hear pabornl: M3ydeHwe ponm W 3HAYCHUS MHUHEPAJIbHBIX BEIIECTB B
MUIIEBBIX CHCTEMaX, OCBOCHHE METOJOB OMPEIACICHUS COACpPX)AHUS 30JbI B

MPOIYKTE.

IIpakTuyeckoe 3ansitue Ne 8 (8 u)
Tema: «OnpeaeseHue aKTUBHOCTH (epPMEHTOB B ChIpbe UM T'OTOBBIX
NPOAYKTAX»
Hean pabGorel: M3ydenue kiaccupukalmd W CBOWCTB (PEPMEHTOB.
OcBoeHHE METOJOB OMNpEACNICHUSI AKTUBHOCTU (PEPMEHTOB 3€PHOBOTO CHIPbS U

(bepMEeHTHBIX ITpenapaTos.

IMpakTuyeckoe 3ansitue Ne 9 (8 )

Tema: «OnpenesieHue cTeNneHU JeHATYPAUN OeJIKa»



Iean padorwl: CpaBHEHHE CTENECHU JeHATYpalluu Oelika MPU BO3JCHCTBHU

Ha HEro pa3ju4HbIX (aKTOPOB.

I1l. YHEBHO-METOAUYECKOE OBECIIEHEHUE
CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIIUXCA

Y4e0HO-MEeTOANYECKOE oOecrieueHue CaMOCTOSITEIIbHON padoTHI
oOyuaronuxcsd 1o auciuiuiiHe «CocTaB MUIIEBBIX CUCTEM M METOJBI €ro
onpeneneHus» npeacrasieHo B [Ipunoxennn 1 u BKitoyaer B ceOsi:

- IUIaH-Tpa(UK BBINOJHEHUS CAMOCTOSATEIbHOM pabOThl MO AMCLMILIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINOJHEHUE IO KaXKI0MY 3aJaHUIO;

- XapakTEepUCTUKA 3aJaHUM JUIsI CaMOCTOSATEIBHOM padOThl CTYAEHTOB M
METOIMYECKUE PEKOMEH/IALUHU 110 UX BBIIIOJIHEHHUIO;

- TpeOoBaHMSA K IIPEACTaBICHUI0O M O(OPMIIEHUIO  pE3YyJbTaTOB
CaMOCTOATENbHON pabOTHI;

- KPUTCPHUHU OLICHKHU BBITTOJTHCHHUA CaMOCTOSITCIbHOM pa6OTI>I.



IV. KOHTPOJIb IOCTUKEHUSI LEJEN KYPCA

/o

KonTponupye
MBbI€ MOTYJTH/
pasnensl /
TEMBI
JUCIUILTNHBI

Kopp! u stamsr popmupoBaHus

KOMIIETEHIINH

O1neHoYHbIC CPEACTRA -
HaNMEHOBAaHUE

TeKYIIUH
KOHTPOJIb

IMPOMCIKYTOYHAA
arrecranusa

MOJIVIJIb 1.
OcCHOBHBIE
BCIICCTBA
MUIIEBBIX
CHCTEM

I1K-9,

I1K-10,
[1K-11,
I1K-13

3HaeT ~ OCHOBHBIE  CTPYKTYpPHBIC
9JIEMEHTHl BEUIECTB M XHMUYECKUX
COCJIMHCHHUIT, BXOASIIMX B COCTaB
CBIPbs, TMOJYMPOAYKTOB H TOTOBBIX
HPOIYKTOB; CIIOCOOBI HAXOXKICHHS U
OLICHKH TEXHOJOTHYECKUX PEIICHHI
OpH  KOHCTPYHPOBAaHHM  HOBBIX
IHIIEBBIX CHCTEM C YYeTOM HX
COCTaBa; CIIOCOOBI OCYIIECTBICHHUSI
TEXHOJIOTHYIECKHX  TPOLECCOB  Ha
OCHOBE CBOJCTB CHIPbSl M MPOIYKIIUH
M METOIOB HX  HCCJICIOBAaHUS;
HPUHIHIIBI pa3paboTKH
TEXHOJIOTHYECKUX  MPOCKTOB  C
YUYETOM COCTaBa M CBOWCTB CBIPbS H
KOMITOHEHTOB, BXOMILINX B COCTaB
THIIEBBIX cHcTeMm; CIIoCco0bI
OCYILIECTBICHUS  TEXHOJOTHYECKUX
MPOLECCOB Ha OCHOBE CBOMCTB CHIPHS
U MPOJYKLHH B COCTABE aBTOPCKOTO
KOJUICKTHBA

YMeer HUCIONB30BaTh 3HAHUS O
CTPOCHMH BEIIECTBA IS TIOHUMAaHHs
3aKOHOMEPHOCTEH MPEeBPAILCHHS
Makpo- W MHKPOHYTPHEHTOB TIpH
XpaHeHHH U TepepabOTKe CHIPBS;
KOHCTPYHPOBATh HOBBIC IHIICBHIC
MPOIYKTHI c y4eToM
3aKOHOMEPHOCTEH HpeBpaICHUSL
Makpo- ¥ MHKPOHYTPHEHTOB TIpH
nepepaboTKe ChIPbsi; OCYIECTBISTH
TEXHOJIOTHUECKU I npoiecc B
COOTBETCTBHH CO CBOICTBAMHU CBHIPbS
U TpoayKuuH,  (OpMHUPYIOMINX
NHIIEBYI0  CHCTEMY;  MPUMEHATh
3HAHUS O CBOWCTBAaX  IHIIECBBIX
CHCTEM npu pa3paboTke
TEXHOJIOTHYECKOTO HpOeKTa B
COCTaBe AaBTOPCKOTO  KOJUIEKTHBA;
HCHOJIb30BaTh COBPEMEHHBIE METO/IbI
U TexHonormu (B TOM  4YHCIIe
WHPOPMAIMOHHEIE) B
1podeCcCHOHATBHOM ACATSILHOCTH

Bnaneer 3HaHMSIMH O CTpPOEHHMHM
XHUMHUYECKUX COCIUHCHUMN, BXOISIIMX
B COCTaB CBHIPbs, MONYNPOIYKTOB U
TOTOBBIX  TIPOAYKTOB;  METOJaMU
KOHCTPYHPOBAHUS HOBBIX ITHIIEBBIX
CHCTEM C YYeTOM UX COCTaBa;
MPaKTUIECKUMH METOJaMH aHaIH3a U
HCCIICIOBAHUA IMUIIEBBIX CHCTEM,
KOMITOHEHTOB, J100aBOK; HaBBIKAMHU
pa3zpaboTku TEXHOJIOTMYECKHX
IPOEKTOB B COCTaBE AaBTOPCKOTO
KOJUICKTHBA; HaBBIKAMHI
HPOEKTHPOBKH TEXHOJIOTHIECKHX
IpOLIECCOB € HCTIONIb30BaHUEM
ABTOMATH3UPOBAaHHBIX ~ CHCTEM  C
YUETOM CBOMCTB MHILEBBIX CUCTEM

YVO-1-
cobeceIoB
aHue,
VO-2 -
KOJIJIOKBHU
yM,

I1P-4 -
pedepar

3auer
Bompocsr 1-18

MOJIVJIb 2.

I1K-9,

3HaeT  OCHOBHBIE  CTPYKTYPHBIE
3JIEMEHThl BEIIECTB U XMMHYECKHX

YO-1-

3auer




Knaccuguka
st 1
XapaKTepUCT
MKa
MUHOPHBIX
KOMITOHEHTOB
MTUIIEBBIX
CHCTEM

[1K-10,
I1K-11,
I1K-13

COCIMHEHHMII, BXOAAIIMX B COCTaB
CBIPbS, TMOJYNPOAYKTOB M TOTOBBIX
HPOIYKTOB; CIIOCOOBI HAXOXKICHHUSA U
OLICHKH TEXHOJOTHYECKHX PELICHUH
Opd  KOHCTPYHPOBAaHMM  HOBBIX
NUIIEBBIX CHCTEM C YYeTOM WX
COCTaBa; CIOCOOBI OCYIIECTBICHUS
TEXHOJIOTHIECKHX  IIPOIIECCOB  HA
OCHOBE CBOCTB CHIPbSl M NMPOJYKIHH
M METONOB HX  HCCJICIOBaHUS;
MIPUHIIMIIBI pa3paboTku
TEXHOJIOTHYECKUX MPOEKTOB c
YYETOM COCTaBa M CBOMCTB CBIPBS U
KOMIIOHEHTOB, BXOMSIINX B COCTaB
MHIIEBBIX CHCTEM, CIIOCOOBI
OCYIIECTBJIEHHSI  TEXHOJIOTHYECKHX
HPOILIECCOB Ha OCHOBE CBOWCTB CHIPbS
U MPOJYKLHMU B COCTaBE aBTOPCKOTO
KOJUICKTUBA

VMeer wucnosib30BaTh  3HAHUS O
CTPOCHUM BEIECTBA JUI MOHUMAHHS
3aKOHOMEPHOCTEH MPEBpaIICHUS
Makpo- M MHKPOHYTPHEHTOB TIPH
XpaHCHUH U TiepepabOTKE CHIPhS;
KOHCTPYHPOBAaTh HOBBIC IHIIEBbIE
MPOIYKTHI c y4eToM
3aKOHOMEPHOCTEN TPEBPAILCHUS
Makpo- © MHKPOHYTPHEHTOB MpPHU
nepepaboTKe CHIPbs; OCYIICCTBIATH
TEXHOJIOTHUECKU I MpoIIecc B
COOTBETCTBHH CO CBOWCTBAMH CHIPhS
u MIPOAYKIIHH, (hopMHPYIOIUX
MHUIIEBYI0  CHCTEMY;  [PHUMEHSTH
3HaHHSA O CBOMCTBaX  IHIIEBBIX
CUCTEM npu paspabotke
TEXHOJIOIMYECKOTO MpoeKTa B
COCTaBe aBTOPCKOTO  KOJUICKTHBA;
HCIOJIb30BaTh COBPEMEHHBIC METObBI
W TEXHOJNOTHMH (B TOM  4YHCIe
HHPOPMAIMOHHBIC) B
npodeCCHOHANBHOM A TENEHOCTH

Bmageer 3HaHMAMH O CTPOSHUH
XAMHYECKUX COCIMHEHUH, BXOMSIINX
B COCTaB CBIPbs, MOIYHNPOIYKTOB M
TOTOBBIX  NPOJYKTOB;  METOAaMHU
KOHCTPYMPOBAHUSI HOBBIX ITHIIEBBIX
CHCTEM C Yy4eTOM HX COCTaBa;
MPaKTUIECKUMH METOJaMH aHaHu3a U
WCCIIEIOBAaHNSI  IIUINEBBIX  CHCTEM,
KOMIIOHEHTOB, J[00AaBOK; HaBBIKAMH

pa3pa60TKH TCXHOJIOTHYCCKHUX
IIPOEKTOB B COCTaBE€ ABTOPCKOI'O
KOJIJICKTHUBA, HaBbIKAMH
IPOCKTUPOBKHU TEXHOJIOTUYCCKHUX

IpoueccoB C HCIOJIb30BAHUEM
ABTOMAaTHU3UPOBAHHBIX CUCTEM C
YUCTOM CBOMCTB ITHIIEBBIX CHCTEM

cobecenoB
aHue,
YO-2 -
KOJUIOKBH
yM™,

I1P-4 -
pedepar

Bomnpocsr 19-36

MO/JVYJIb 3.
Metonasbl
HCCIICIOBaHU
s TUIIEBBIX
CHCTEM

IK-9,

I1K-10,
[1K-11,
I1K-13

3HaeT  OCHOBHBIE  CTPYKTypHBIE
JIIEMEHTHI BEIIECTB U XUMHYECKHX
COEIMHEHHUH, BXOIIINX B COCTaB
CBIpbA, l'lOJ'[yl'[pO)]yKTOB U TOTOBBIX
IPOAYKTOB; CIOCOOBI HAXOXKICHHUS H
OLICHKN TEXHOJOTHYECCKUX peLUCHI/II;'I
npu KOHCTPYHPOBAaHHU HOBBIX
MUIIEBBIX CHCTEM C YYE€TOM HX
COCTaBa; CIOCOOBI OCYIICCTBICHHS
TEXHOJIOTHYECKAX  MPOILIECCOB  HA
OCHOBE CBOMCTB CBHIPbsl ¥ MIPOIYKIIHH
U METOIOB WX  HCCIICIOBaHWS,;
MIPUHLIMIIBI pa3paboTKu

VO-1-
cobecenoB
anue,
YO-2 -
KOJUIOKBH
yM™,

I1P-4 -
pedepat

DK3aMeH
Bomnpocsr 1-65
I1P-1 —
UTOTOBBIN TECT




TEXHOJIIOTHIECKHUX MIPOEKTOB c
YUETOM COCTaBa M CBOICTB CBIPbS U
KOMIIOHEHTOB, BXOASIIUX B COCTaB
MHIIEBBIX CHCTEM, CTIoCco0BI
OCYIIECTBJIEHHSI  TEXHOJIOTHYECKHX
MPOLECCOB HA OCHOBE CBOMCTB CHIPHSI
U TIPOAYKIMH B COCTaBe€ AaBTOPCKOTO
KOJUICKTUBA

VMeer wucCHonp30BaTh 3HAHHA O
CTPOSHUH BELIECTBA JUIS MOHHUMAaHUS
3aKOHOMEPHOCTEN HpeBpalIeHNs
Makpo- W MHUKPOHYTPHEHTOB HpH
XpaHEHHH U HepepadoTKe CHIPbS;
KOHCTPYHPOBAaTh HOBBIC ITHIIEBBIC
HPOIYKTHI c yd4eToM
3aKOHOMEPHOCTEN HpeBpalIeHNs
MaKkpo- U MUKPOHYTPHEHTOB MpH
nepepaboTKe CBIPbS; OCYILIECTBIATH
TEXHOJOTHUECKUI npoiuecc B
COOTBETCTBUH CO CBOMCTBAMH CBIPBS
U TpOOYKIMH,  (OPMHUPYIOIIUX
[UIIEBYI0  CHCTEMY;  IPUMEHATH
3HAHMS O CBOMCTBAaX  IIHIIEBBIX
CHCTEM npu pa3paboTke
TEXHOJIOTHIECKOTO MpPOEKTa B
COCTaBe AaBTOPCKOTO  KOJIIEKTHBA,;
UCIIOB30BAaTh COBPEMEHHBIC METOJBI
U TexHoimornu (B TOM  UHCIIE
nH(OPMaIMOHHEIE) B
po(eCCHOHAIBHOH JeSITeIbHOCTH
Briageer 3HaHWAMH O CTPOCHHHU
XAMHUYECKUX COCIUHEHUH, BXOASIINX
B COCTaB CBHIPbs, MOIYNPOIYKTOB H
TOTOBBIX ~ TPOAYKTOB;  METOJaMU
KOHCTPYHPOBAHUS HOBBIX IHIIEBBIX
CHCTEM C Y4eTOM UX COCTaBa;
MPaKTUYECKUMH METOJaMH aHaHM3a U
HCCIIEIOBaHNsl  INHUILIEBBIX  CHCTEM,
KOMIIOHEHTOB, J100aBOK; HaBBIKAMHU

pa3paboTKH TEXHOJIOTHIECKHX
MPOEKTOB B COCTaBE AaBTOPCKOTO
KOJUIEKTHBA; HaBBIKAMHI
MPOEKTHPOBKH TEXHOJIOTHIECKHX

IpoueccoB C HCIIOJIb30BAHUEM
ABTOMATHU3UPOBAHHBIX CUCTEM C
Y4e€TOM CBOWCTB IMUIICBBIX CUCTEM

KOHTpOJIbHBIE M1 METOIUYECKHE MAaTEPHUAIIBL, & TAKXKE KPUTEPHUH U IOKA3aTeIn
HEO0OXOAMMBbIE VISl OLICHKW 3HaHUM, YMEHHI, HABBIKOB U XapaKTEPU3YIOIINE ITaIlbI
dbopMUpOBaHUA KOMIETEHIM B MpOILECCe OCBOCHHsS  00pa3oBaTENbHOMN

MpOrpamMMBbl MpecTaBieHbl B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
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CIUPTa U CIHPTHBIX HANUTKOB : COOPHHMK HAy4YHBIX TpyAoB / mon pen. U. M.
Aobpamosoii, E. M. Cep6sl. - Mocksa : /[ «BUBJIMO-T'JIOBYCy, 2019. - 234 c. -
ISBN  978-5-907063-54-9. -  Tekcr :  onekrponHsnii. -  URL:
https://znanium.com/catalog/product/1979101

7. brmoxuH, }0. Y. Opranndeckasi XuMus B MUIIEBBIX OMOTEXHOJIOTHSAX :
yuebnuk / FO.W. broxun, T.A. Spkosa, O.A. CokosoBa ; o1 pell. A-pa XUM. HayK,
npod. FO.U. broxuna. — Mockga : UHOPA-M, 2019. — 252 ¢. — (Bsiciee

oOpazoBanue: bakanaBpuar). —


https://e.lanbook.com/book/111190
https://znanium.com/catalog/product/947639
https://znanium.com/catalog/product/1899609
https://znanium.com/catalog/product/1086297
https://znanium.com/catalog/product/976652
https://znanium.com/catalog/product/1979101

www.dx.doi.org/10.12737/textbook 5b02e44d96f2d0.87491203. - ISBN 978-5-
16-013843-5. - Tekct : anexkTpoHHbIi. - URL:
https://znanium.com/catalog/product/1033108

JlonosIHUTE IbHAS JINTEPaTypa

1. Jle6yxoB, B.. ®usuko-xuMudyeckiue METObI UCCIEAOBAHUS : YUYCOHUK /
B. U. Jle6yxoB, A. WU. Oxapa, JI. I1. IlaBmtouenkosa ; nox pen. A. M. Oxapa. -
Canxrt-IletepOypr: Jlanws , 2012. — 480 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU

2. Kopanesa, M.I1. MeTonpl mcciaenoBaHus CBOWCTB CBHIPbS M IIPOJYKTOB
nuTaHus : yuebHoe nocobue s By3oB / U. I1. KoBanesa, 1. M. Turosa, O. I1.
Uepnera. - Cankt-Ilerepoypr : [Ipocnext Hayku , 2012. — 151 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:785526 &theme=FEFU

3.bazapuora, IO.I'. Ompenenenne coaepKaHUsS KpacsAluX BEIICCTB B
KOpHEIUIOJaX CTOJIOBOM CBEKJIBI: MeToaudeckue yKa3zaHus K J1iabopaTopHOU
pabote Ne 4 mo kypcy «MeToasl UCCIAEAOBAHUS CBOWCTB CHIPhS M MHUIIEBBIX
MPOAYKTOB» ISl CTyACHTOB criell. 260504 [ D1eKTpOHHBIN pecypc] : METOAUYECKUE
ykazanust / FO.I'. bazapnoma, T.E. byposa ; mon pen. A.JI. Umesckoro. —
OnektpoH. aaH. — Cankrt-IlerepOypr : HUY UTMO, 2008. — 11 ¢. — Pexum
noctyna: https://e.lanbook.com/book/43485.

4 bazapnoBa, IO.I'. Onpenenenne coxpaHsieMOCTH P-BUTaMUHHBIX CBOMCTB
IJIOJIOB U ATOJ CHEKTPOPOTOMETPUIECKUM METOJ0M: MeTonuyecKkne yKazaHus K
nabopatopubiM paboram Ne 1, 2 mo kypcy «MeToasl HCCIENOBaHUS CBOMCTB
ChIPbSl M TMHIIEBBIX MNPOIYKTOB» Mg CTyIAeHTOB cnel. 260504 [DnekTpoHHBIN
pecypc] : meroanueckue ykazanus / FO.I'. bazapuoga, T.E. bypoga ; mox pea. A.JL
HNmesckoro. — DnektpoH. gaH. — Caunkr-Ilerepoypr : HUY UTMO, 2008. — 21

c. — Pexxum moctyma: https://e.lanbook.com/book/43481.
5.berynoB, A.A. MeTposiorusi. AHAIUTUYECKUE U3MEPEHUSI B MHUILEBOU U

nepepadaThIBAIOIICH MPOMBIIIUICHHOCTH [ DJIEKTPOHHBIN pecypc] : yueOHuk / A.A.


https://znanium.com/catalog/product/1033108
http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785526&theme=FEFU
https://e.lanbook.com/book/43485
https://e.lanbook.com/book/43481

berynoB. — OnektpoH. gaH. — Cankt-Iletepoypr : TUOP/, 2014. — 440 ¢c. —
Pexxum moctyna: https://e.lanbook.com/book/50677.

6.byposa, T.E. Xumus Bkyca, 1ieta u apomara [DIEeKTpOHHBIN pecypc] :
yuebHOo-MeTonnyeckoe nocobue / T.E. BypoBa. — DOnektpoH. naH. — CaHKT-
[lerepoypr : HHNY HWTMO, 2014. — 28 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/71175.

7/.bypoBa, T.E. Omnpenenenue conepxkanusi P-xaporuHa B o0bekTax
PACTUTENBHOIO MPOUCXOXKACHUS: MeTonuueckue yka3zaHus K J1aboOpaTopHOU
pabore Ne 3 mo kypcy «MeTonbl MccaeAOBaHUS CBOWCTB ChIPbS M THUIIEBBIX
MPOAYKTOB» JJIs CTYJAEHTOB criell. 260504 [DnekTpoHHbIN pecypc| : METOANYECKHE
ykazanust / T.E. byposa, FO.I'. bazapnoBa ; mon pen. A.JI. Mmesckoro. —
OnextpoH. gan. — Cankr-Ilerepoypr : HUY UTMO, 2008. — 12 ¢. — Pexum
nocryma: https://e.lanbook.com/book/43486.

8.Mypame, C.B. Omnpenenenne coiepKaHus BOJbI M CYXUX BEIIECTB B
MUIIEBBIX MPOAYKTaX: MeToaudeckue ykazaHus K JabopaTopHbIM paboTam st
ctyaeHToB crer. 260301, 260302, 260504, 260601, 260602 Bcex ¢opm 00yueHUs
u OakanaBpoB HampaieHus 260100 [DaexkTpoHHBIH pecypc| : METOIUYECKHe
ykazanus / C.B. Mypames, A.JI. Mmesckuii, H.A. YBapoBa. — DieKTpoH. 1aH. —
Cankrt-Iletepoypr : HUY HUTMO, 2007. — 24 c. — Pexum pocryna:
https://e.lanbook.com/book/43511.

IIepeyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTepHeT»

1. ba3a naHHBIX IATEHTOB U MOUCK naTreHToB hitp://www.freepatent.ru/

2. IIpaBoBast unpopmManonHas cucrema http://www.consultant.ru/
3. Hayunas oanexktponHass oOuommoreka eLIBRARY mnpoekr PODOU
www.elibrary.ru

4. Hayunas 6ubauoreka JIBOY http://www.dvfu.ru/web/library/nb1
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5. DIEKTpOHHO-OMOIMOTEeUHas cucTeMa Znanium.com

|. MEPEYEHb HH®OPMAILIMOHHBIX TEXHOJIOT'MA U
INPOI'PAMMHOI'O OBECIIEYEHUA

JInmeH3MOHHOE TporpamMMHOe obecriedeHus, yctaHoBieHHoe Ha I[IK B
[Tkoyie OMOMETUIIIHBI M UCTIOIh3yEeMOE B PAMKAaX OCBOCHUS JUCITUTUINHBL
— Microsoft Office Professional Plus 2010;
— 0o¢UCHBII TaKeT, BKIIOYAIONIUN MporpaMMHOe obecredeHue i paboThl ¢
Pa3IMYHBIMH TUTIAMH JIOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMH TaOJIUIIaMH, Oa3aMu
JAHHBIX U Jp.);
— 7Zip 9.20 - cBoOOMHBIN (HAHIOBBI aApXUBATOP C BBICOKOW CTETICHBIO CXKATHUS
JTaHHBIX;
— ABBYY FineReader 11 - mporpamma [uisi ONTHYECKOTO pPacliO3HABAHHS
CHMBOJIOB;
— Adobe Acrobat XI Pro — maker mporpamm i CO3MaHUS W HPOCMOTpPA
ANEKTPOHHBIX MyOnukanuii B popmate PDF;
— ESET Endpoint Security - xommiekcHast 3amura pabouux craniuii Ha 6aze OC
Windows. [Toanepskka BUpTyanu3anuu + HOBbIE TEXHOJIOTHH;
— WinDjView 2.0.2 - mporpamMmMa Juis pacrio3HaBaHUS U TPOCMOTpa (aijaoB ¢

onHouMeHHbIM ¢opmarom DIV u DjVu.

Il. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

JUCHUAIIJINHBI
HanmeHnoBanue [lepeueHb OCHOBHOTO 00OPYIOBaHUS
000pyAO0BaHHBIX
MTOMEIICHUH U TOMEIEHHI
st CPC
JIaGoparopHas Okpan ¢ snekTponpuBogoM 236*147 cm Trim Screen Line;
aynurtopus, ocHauleHHass | I[Ipoexrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
MYJIbTUMEIUHHBIM EW330U Mitsubishi; Ilogcucrema  cnenuamu3upOBaHHBIX
KOMILIEKCOM kpermiennii obopynoBanusi CORSA-2007 Tuarex; Iloacucrema
r. BmaguBocTok, 0. BHICOKOMMYyTalMu: mMaTpuuHbiii kommyrtatop DVI DXP 44 DVI




Pycckuit, n. Askc 1.10, aya.
M312, miomans 92,6 m?

Pro Extron; ymamuaurens DVI mo Butoit mape DVI 201 Tx/Rx
Extron; Ilomcuctema ayIMOKOMMYTallMd U 3BYKOYCHUJICHUS;
aKyCcTHYecKasi cucteMa s noronoyHoro monrtaxa SI 3CT LP
Extron; mudposoit ayamonporeccop DMP 44 LC Extron;
paciupenue Juist Koutposuiepa ynpasienus [PL T CR48

XonomuneHuk "Okean-RFD-325B", Pedpakromerp MPD-454
b2 M, Tepmocrar sxwunkoctHeridi LOIP Lt-208a, o0wem 8,
120x150/200mm, mmock.  cbéM., [locymoMoeuyHass KyXoHHas
mammHa Hansa ZIM416H, Ilnuta xyxonnas Gorenie E52102
AW(myis npurotroBi.u TepMu4.00padoTku, Becwl, ductumistop
U3 HepK. ctanu ( 5 n/gac, mom. 4,5kBT), Becsl JIB-6, MscopyOka
"Unit-ugr-452", Mukcep Moulinex HM 550 (mis usmenbucHus
npoaykroB) 101-277950, Jlamna k obmyuarenro OBH 150,
Tepmocrar BomsHon  T-250, Kamepa mis  MHKpoOCKoma,
Muxkpockon  MoHOKyJspHbIM, Crepwinzarop [TI-80 CIIVY,
Muxkpockon buomes,

UurasnbHbIe 316
Hayunoit Oubnuorexu
JAB®Y ¢ OTKpBITBIM
JIoCcTynoM K poHIy (KopIryc
A - yposensb 10)

Mono6siok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Ckopocth moctymna B IHTepHET
500 MowuT/cexk.

PaGoune  Mecta a8 JOAe ¢ OrpaHMYEHHBIMH
BO3MOKHOCTSIMH 3/I0pPOBbsI OCHAIIIEHBI TUCIUIEIMH U IPUHTEPAMU
Bpaiins; 000pydOBaHBL: IMOPTATHMBHBIMH YCTPOWCTBAMM  JUIS
YTE€HHWs]  IUIOCKONEYATHBIX  TEKCTOB,  CKAHHPYIOIIUMH |
YUTAONUMHA MAlTHHAMH BHICOYBEIUYUTEIIEM C BO3MOXHOCTBIO
peryJsinun I[BETOBBIX CIIEKTPOB; YBETMYMBAIOIMMHI
DJICKTPOHHBIMH JIYTIAMHU U YJIBTPa3BYKOBBIMA MapKHUPOBIIHMKAMHU

JIaGoparopHas
ayJIuTOpus
r. BnagmBocTok, o.
Pycckuii, . Asxc a.10, ayz.
M311, momans 92,2 m?

Hentpudyra monounast ¢ HarpeoM LIJIM 1-12, Ananuzarop
kauecTBa Mosioka Jlakran 1-4 mon.230, TepmocTar ®KUAKOCTHBIN
LOIP Lt-20a, o6wem 5n, 120x150/150mmMm, Ilkad cymmnbHBIM,
Kamepa M3 Hepxk. cranu, 581, /2 monku, bnennep BRAUN MX-
2050, pH-metp mmmumBoneT™MeTp pH-150 MU

Aynuropust Uit
CaMOCTOSITENIbLHOM pabOThI
CTYJIEHTOB
r. BmaguBocToK, 0.
Pycckuii n. Asixe 1.10,
Kopnyc 25.1,
ayn. M621
[Tnomans 44.5 m?

Mono6mok Lenovo C360G-i34164G500UDK 19.5" Intel
Core i3-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
Windows Seven Enterprise - 17 wryk; I[IpoBoanas cetp JIBC —
Cisco 800 series; oOecnpoBoaubie JIBC mas oOydaromuxcs

oOecrieyeHbl cucTeMoi Ha 6a3e Touek goctyna 802.11a/b/g/n 2x2
MIMO(2SS).




[Tpunoxenue 1

MHUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS POCCUMCKO ®EJEPALINN
denepanbHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 POPECCUOHAILHOTO 00pa30BaHHUS

«/laibHeBOCTOYHBIN (eepaibHbII YHUBEPCUTET
(IBDY)

HEPEJOBAS MHKEHEPHASA IIIKOJIA

YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYUAIOLIUXCSA
no AuciuIuinHe «CocTaB MUIIEBBIX CHCTEM M METO/AbI €ro onpe/ieaeHus
Hanpasnenue noarorosku - 19.03.01 buorexuonorus
npoduis «llumieBas OMOTEXHOIOT U
®dopMa NOATOTOBKH 0OYHAA
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Iinan-rpaduk BHINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 TUCHUIJINHE

Bun IIpumepHbIe
Ne Jara/cpoku N
CaMOCTOAITEIbHOI | HOPMBbI BpeMeHn | ®opmMa KOHTPOJIA
n/n BBINOJTHEHH S
padoThl HA BBINOJIHEHHE
25.09.2017
29.10.2017 [ToaroroBka
! 26.11.2017 peepatos 16 3auer
17.12.2017
2 24.12.2017 Hozrorosia 10 3auer
MIpEe3EHTAINH
18.09.2017
3 22.10.2017 IToaroroska k 5 3
19.11.2017 KOJUUIOKBUYMY aser
10.12.2017
[ToaroroBka k
4 12.11.2017 MMMHUTAIIMOHHOM 5 3auer
urpe

CamocrosiTennbHasi paboTa CTYJEHTOB COCTOMT M3 TOJATOTOBKH K
NPAaKTUYECKUM  3aHATHUSIM, pabOThl HaJ PEKOMEHJOBAHHOW JUTEpaTypoOH,
HaIMCaHUs JOKJIAJIOB 10 TEME CEMUHAPCKOT0 3aHATHS, TOATOTOBKH IIPE3EHTALIUM.

[IpenomaBarens mnpemiaraeT KaxJIoOMy CTYACHTY WHIWBUIYaJbHbIE U
nuddepeHiupoBanHbie 3aaHus. HekoTopele M3 HUX MOTYT OCYHIECTBIISITHCS B
rpynmne (HanmpuMmep, MOATrOTOBKA JOKJIa/a M MPE3CHTAIMH M0 OJHOM TeMe MOTYT
JienaTh HECKOJIbKO CTYJIEHTOB C pa3/IeJIeHUEM CBOMX OOSI3aHHOCTEH — OJIMH
TOTOBUT HAYYHO-TEOPETUUYECKYIO YaCTh, @ BTOPOU MPOBOJUT aHAJTIU3 MPAKTUKH ).

Pexomenaanum no pedeprupoBaHnio y4eOHOM U HAYYHOM JTUTEPATYPbI

PedepupoBanue yueOHOM W  HAydyHOW JIMTEpaTypbl  MpeIoiaraet
yIrayOJIeHHOE W3YYEeHHE OTAENbHBIX HAYYHBIX TPYZOB, UYTO JOJDKHO OOECHEUUTh
BBIPAOOTKY HEOOXONMMBIX HAaBBIKOB paboThl Ham KkHUroh. Bc€ sT10 Oynmer
CIOCOOCTBOBAaTh  PACHIMPEHHUIO  HAYYHOTO  KPyro3opa, TMOBBIIMIEHHIO — UX
TEOPETUUECKON MOJTOTOBKH, (POPMUPOBAHUIO HAYUYHON KOMIIETEHTHOCTH.

Hns  pedepupoBaHus TpejjlararoTcs ydyeOHbIE IMOCOOMS, OTJEJbHbIC
MOHOTpadUyecKue HCCIEAOBaHUA U CTaTbU IO BOMNpPOCAM, MPEILyCMOTPEHHBIM
nporpaMMoil yueOHo#l aucuuruinssl. [lpu nmogbope auTepaTypsl Mo BEIOpaHHOMY

BOIIPOCY HCO6XO,Z[I/IMO OXBaTUTh BaXKHEHIIIKE HaIpaBJICHUA PpPa3BUTHUIA ﬂaHHOﬁ




HAayKd Ha coBpeMeHHOM 3Tarne. Oco0oe BHUMAHHUE YAENATh TEM JINTEPATypPHbBIM
UCTOYHUKAM, KOTOphle (NPSMO WJIM KOCBEHHO) MOTYT OKa3aThb IOMOIIb
CHELUAINCTY B €ro NPAKTUYECKON nedarenbHOCTH. OJHaKO B JaHHBIA pasaen
BKJIFOUYEHBI TaKKe pabOThl M OTJIEIbHBIE UCCIIEIOBAHUS IO BOMPOCAM, BBIXOSIIIUM
32 Tpeaesbl W3y4aeMOM JIUCHMIUIMHBL. OTy JIATEpaTypy pPEKOMEHIyeTCs
UCITOJIB30BaTh MPHU KEJIAHUM PACIIMPUTh CBOM 3HAHUS B KAaKOW-TMOO OTpaciu
HaAYKHU.

Hapsgy c¢ swurepatypod 1mo oOmmMM  BompocaM Uit OakajlaBpoB
npeanoyiaraeTcd  JuTreparypa C  y4€roM npodmis UX NpoQecCHOHATBLHOU
NEeSATENIbHOCTH, N0ObITast camocrosTenpHo. He Bcs mpennaraemas juTeparypa
pPaBHO3HAYHA MO COJEPKAHUIO U 00BEMY, TOATOMY BO3MOXKEH Pa3IU4HbINA MOIXO0/]
K €€ u3ydeHuro. B onHOM ciydae 3TO MoXkeT ObIThb oOuiee pedepupoBaHUE
HECKOJbKHX JIMTEPATYPHBIX HCTOYHHUKOB PA3JIMYHBIX aBTOPOB, IMOCBSAIIEHHBIX
PAacCMOTPEHUIO OJHOTO M TOTO K€ BONPOCA, B JIPYroM cllydae — JeTalbHOE
u3ydyeHue M pedepupoBaHUE OJHOM M3 PEKOMEHIOBAaHHBIX pPabOT WM Jaxe
OTIEIbHBIX €€ pa3leJJOB B 3aBUCMMOCTH OT CTENEHH CJIOKHOCTH BOIIpOca
(mpobnematukm). st TOro 4T00BI PEMINTH, KAK MOCTYMUTh B KAXKIOM KOHKPETHOM
cilyyae, cleyeT MPOKOHCYJIbTUPOBATHCS C MPENOAaBATEIEM.

Bb160opy KOHKpeTHOU paboThl 1uisl pedepupoBaHusl TOJKHO MPEIIIECTBOBAThH
JIETATbHOE 03HAKOMIICHHE C MePEYHEM BCE JTUTEPATyphl, TPUBEACHHON B Y4EeOHOM
nporpamme AucHUIUIMHBL. C  BbIOpaHHOW pabOTON pPEKOMEHAYETCs BHaudale
O3HAKOMHUTBHCS IMyTEM MPOCMOTPA IOA3ar0JOBKOB, BBIIEJIEHHBIX TEKCTOB, CXEM,
Tabnuil, OOIMMX BHIBOAOB. 3aTeM €€ HEOOXOJMMO BHHUMATEIHLHO M BIYMYHBO
(BHUKAsi B WMJIEM M METOJIbI aBTOpa) MPOYMUTATH, JeNasi MONYTHO 3aMETKU Ha
OTJEJIBHOM JIcTe OymMaru 00 OCHOBHBIX IMOJIOKEHHUSAX, Y3JIOBBIX Bompocax. [locre
POYTEHUsl CIIEyeT MPOIyMaTh COJEPKaHME CTaTbU WM OTIEIbHOM TJIaBBhl,
naparpada (ecau peub HAET O MoOHOrpaduu) W Kparko 3amucaTh. J[OCIOBHO
CIIeyeT BBIUCHIBATh JIMIIb CTPOTHE OIpeneieHus, (GOPMYIUPOBKH 3aKOHOB.
WNHorna mosie3Ho BKIIOYUTH B 3alUCh OJMH-IIBA MpUMepa A WutrocTpaiuu. B

TOM CJIy4dac, CCJIM BCTPCTATCA HCIIOHATHBIC MCCTA, PCKOMCHAYCTCS IPOYNTATH



MOCIIEAYIONIEe HM3JIOKECHHE, TaK KaK OHO MOXXET MOMOYb IMOHSTH MPEIbITYIIUi
MaTepual, U 3aTeM BEPHYTHCSI BHOBb K OCMBICIICHHUIO MPEABIIYIIETO U3JI0KECHUS.

PesynbraTom paboThl HaJ IUTEPATyPHBIMU UCTOYHUKAMU SBIISIETCS pedepar.

[Ipu monroroBke pedepata HEOOXOIUMO BBIACTUTH HaWOOJEE BAKHBIC
TEOPETUUECKHUE TIOJIOKEHUSI ¥ OOOCHOBAaTh WX CaMOCTOSTENIBHO, OOpamas
BHHMAaHHE HE TOJIBKO PE3yibTaT, HO U Ha METOJIUKY, MPUMEHSICMYIO TIPU U3yUCHUN
npo6sieMbl. UTeHne HAyYHOW JTUTEPaTyphl TOJDKHO OBITh KpUTHYeCKUM. [loaTOMy
HAJl0 CTPEMHUTHCS HE TOJBKO YCBOMUTH OCHOBHOE COJIEp)KaHHWE, HO M CIOC00
JI0KA3aTeNIbCTBA, PACKPBITh OCOOEHHOCTH PA3JIMYHBIX TOYEK 3PEHHUS 10 OJHOMY U
TOMY K€ BOIIPOCY, OIICHUTh TMPAKTUYECKOE U TEOPETUYECKOE 3HAUYCHUE
pe3yibTaTtoB pedepupyemoii paboThl. BecbMa jxenaTenbHbIM 3JIeMEHTOM pedepara
SBJIIETCS] BRIPAYKEHUE CIIyIIaTeIeM COOCTBEHHOTO OTHOIICHUS K UM U BBIBOJIaM
aBTOpa, MOJKPEIUICHHOTO OMPEACICHHBIMA apTyMEHTaMH (JTUYHBIM OTIBITOM,
BBICKA3bIBAaHUSIMU JAPYTUX UCCIAEAOBATEICH 1 TIP.).

Pedeparer  MoHOrpadwmii, IKypHambHBIX CTaTe€d  HMCCIIEIOBATEIHCKOTO
XapakTepa HEMPEMEHHO [OJDKHBI CoJepkaTh, KaK YK€ YKa3bIBaJIOCh BBIIIE,
oTpejiesieHre Mpo0IeMbl U KOHKPETHBIX 3a7a4 MCCIIeIOBAHMUs, ONTMCAHNE METO/IOB,
MIPUMEHEHHBIX aBTOPOM, a TAK)KE T€ BBIBOJIbI, K KOTOPHIM OH IIPHUIIIEN B pE3yJIbTaTe
ucciaenoBanus. I[lpemmaraemast nwmrepatypa s pedepupoBaHUS TOCTOSHHO
OOHOBIISIETCA.

eau u 3apaum pedepara

Pedepar (ot nar. refero — moxmanpiBaro, cooOIIar0) MpeaCcTaBiIsSeT cOOOM
KpaTKOe M3JI0KEHHE MPOOIeMbl MPAKTUYECKOTO UM TEOPETHUECKOTO XapaKTepa ¢
(bOopMyITUPOBKOI OMPEICTICHHBIX BBIBOJIOB MO paccMaTpuBaeMoi Teme. M30pannas
CTYJIGHTOM Tpo0jieMa H3ydaeTcsl M aHAJIM3UPYETCs Ha OCHOBE OJIHOTO WM
HECKOJIbKMX HCTOYHHMKOB. B oTimumMe OT KypcoBOil palOThI, MpEACTABISIIOUICH
co00if KOMIUIEKCHOE HCCIEeIOBaHUE MPOoOJIeMbl, pedepaT HalpaBieH Ha aHAJIN3
OJIHOM WJIM HECKOJIbKMX Hay4YHBIX padoT.

Llenamu Hantucanus pedepara ABISAIOTCS:



® Da3BUTHUE Yy CTYJCHTOB HAaBBHIKOB IIOMCKAa AaKTyaJbHBIX MpoOJeM
COBPEMEHHOI'0 3aKOHO/IaTEIhCTBA;

® pa3BUTHE HABBIKOB KPATKOTO H3JIOKEHUS MaTepuaia C BblIEJICHUEM
JUIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIMMBIX MdJIi PAaCKpPBITUS CYTH
poOJIeMBI;

® pa3BUTHE HABHIKOB aHallM3a M3y4YEHHOI'O0 MaTepuaia u (popMyIupoBaHUs
COOCTBEHHBIX BBIBOJIOB 10 BBIOPAaHHOMY BOMPOCY B MHUCHBMEHHOU Qopme,
HAy4YHBIM, TPAMOTHBIM SI3IKOM.
3aoauamu HanvcaHus pedepara sIBISAIOTCS

- HAy49UTh CTYJIEHTa MAaKCUMaJIbHO BEPHO TMepedaTh MHEHHs aBTOPOB, Ha
OCHOBE pa0dOT KOTOPBIX CTYAECHT MUIIET CBOM pedepar;

- HAy49HUTb CTYACHTA TPAMOTHO M3JIaraTh CBOIO MO3UIUIO 10 aHATN3UPYEMOi
B pedepate npodiieme;

- IOJTOTOBUTh CTYyACHTa K JaJdbHEHIIEeMy yYacTHIO B HAay4yHO —
MPAKTHUECKUX KOH(PEPEHIINAX, CEeMUHApaX U KOHKYpCcax;

-TIOMOYb  CTYJAECHTY ONPEICIUTBCS C HHTEPECYIONIEH €ro TEeMOW,
JaNbHENIIee PACKPBITHE KOTOPOM BO3MOXKHO OCYIIECTBUTH TPU HAIKMCAHUU
KypCOBOW pabOThI WJIA JUIIIIOMA;

- YICHUTB JUIsl ce0s1 ¥ M3JI0KUTh IMPUYMHBI CBOETO COTrjiacHsi (Hecoriacus) ¢

MHEHHEM TOTO WJIM UHOTO aBTOpa MO JaHHOHU mpolJiemMe.

OcHoBHBbIE TPeOOBaHUSA K COAepP:KaHMIO pedepaTa

CTyneHT AO0KEH MCIOJIb30BaTh TOJBKO T€ MaTepuaibl (HaydHBIC CTATHH,
MOHOTpaduu, Mocodus), KOTOpble UMEIOT MPSIMOE OTHOIIEHHWE K HM30paHHOW UM
teMe. He pdomyckaroTCs OTCTpaHEHHBIC pACCYXKICHHs, HE CBSI3aHHBIE C
aHanu3upyemon mpoodiemoit. Conepkanue pedepara JOKHO ObITh KOHKPETHBIM,
HCCJIEIOBATHCS JOJDKHA TOJIBKO OJHA MpodiieMa (I0MmycKaeTcss HECKOIBbKO, TOIBKO
ecl OHM B3auMOCBsi3aHbl). CTyIEHTYy HEOOXOIUMO CTPOTO MPHUACPKUBATHCS

JJOTUKHW H3JI0KCHUA (Ha‘{aTB C OHNpCAcCIICHUA KW aHalli3a HOHSITPIfI, HCprITPI K



MOCTAaHOBKE NPOOJIEMBbl, MNPOAHATU3UPOBATh MYTH €€ peuleHuss M clenaTh
COOTBETCTBYIOIIME BBIBOJIbI). PedepaT moMKeH 3aKkaHUMBATHCS BBIBEICHHUEM
BBIBOJIOB I10 TEME.

ITo cBoeit cmpykmype pedepar COCTOUT U3:

1. TurynbHOrO JIHCTA;

2.BBenenus, rae cTyAeHT GOpMyIHpyeT TpooIeMy, TOMICKAITYI0 aHATU3Y
Y UCCIIEOBAHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM MOCJIEIOBATEIBHO PAaCKpPBIBACTCS
u30paHHasg Tema. B oTiMume oT KypcoBOM pabOThl, OCHOBHOW TEKCT pedepara
npeanosjaraer pasjaeineHue Ha 2-3 maparpada Oe3 BbyieneHus riaB. [lpu
HEOOXOJMMOCTH TEKCT pedepara MOXKET JOMOJHITHCA WILUTIOCTPALMSIMU,
Tabnuiamu, rpadukaMu, HO UMHU HE CJIeIyeT "meperpyxarb" TEeKCT;

4.3akitoueHus, rae CTyJeHT (OpMYIUPYET BBIBOJABI, CACIIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Crrcka MCNoJb30BaHHOM JUTeparypbl. B TaHHOM CIMCKE Ha3bIBAKOTCS
KaK T€ MCTOYHUKHU, HA KOTOPBIE CChUIAETCS CTYAEHT MpHU MOJATOTOBKE pedepara,
TaK W UHbIE, KOTOPBIC ObLIN M3YUYEHBI UM MPHU TIOJITOTOBKE pedepara.

O6meM pedepara coctaBusier 10-15 cTpanul] MAaIMHOMMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH mnpeBblmath 15 crpanun. Muatepan — 1,5, pasmep
mpudra — 14, mons: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHEee — 1,5¢M.
CrpaHuubl 1OJKHBI ObITH TPOHYMEPOBAaHbI. AO3alIHBII OTCTYN OT Havaja CTPOKH

paBeH 1,25 cm.

IMopsiiok cnauu pedpepara u ero oueHkKa

Pedeparbl mnumryTcs CTylAeHTaMM B TEUEHHE CEMecTpa B  CPOKH,
YCTaHaBJIMBAEMbIC NIPENOIABATEIEM 0 KOHKPETHOW AUCHUIUIMHE, JOKIaAbIBACTCS
CTYIE€HTOM M BBIHOCHTCA Ha o0OcyxaeHue. IledaTHslii BapuaHT caaeTcs

npenogaBaTciito, BEAYIEMY JUCHUILINHY.



[Io pe3ynpTaTaM TMPOBEPKH CTYIEHTY BBICTABISIETCS OMNPENEIICHHOE
KOJIMYECTBO 0ajuioB, KOTOpPOE BXOJUT B OOIIee KOJIUYECTBO OAJJIOB CTYJICHTA,
HaOpaHHBIX MM B TeueHue cemectpa. I[lpm omeHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEMeE, YETKOCTb CTPYKTYpbl padoOTHI,
yMEHUE padoTaTb C HAYYHOM JIMTEpaTypo, yMEHHE CTaBUTh MpoOJIeMy U
aHAIM3UPOBaTh €€, YMEHHUE JIOTMYECKU MBICIUTh, BIaJCHUE NPO(EeCCHOHATBHOM

TEPMUHOJIOTHEN, FPAMOTHOCTH O(POPMIICHUSI.

3aJIaHI/Iﬂ AJIA CAaMOCTOATECJIBHOT'O BBINIOJTHCHHUA

1. Ilo 3aganHO# TeMe UMHUTAIMOHHON UTPHI JOJIKEH ObITh IPOBEACH aHAIINU3
JUTepaTypbpl MO wu3ydaeMol aucuuiuimHe. Ilo mpopaboTaHHOMY MaTepHary
JIOJDKHA OBITh TMOJTOTOBJICHA W MPEJCTAaBICHA Ha OOCYXKJICHHE WMHTAIlMOHHAs
urpa.

2. Hammcanume pedepara mo teme, IMPEIOKESHHOW MpernojiaBaTesieM WU
CaMOCTOSITEJIbHO BEIOPAaHHOM CTYJI€HTOM M COTJIaCOBAHHOM C TMPETOo/iaBaTesieM.

3. IloarotoBka TIpe3€HTAlMA C MCIOJIBL30BAHUEM MYJIbTUMEIUNHOIO

o0opy1oBaHUsI.

Temsbl pedepaToB

1. Buonoruueckue GyHKUHUU U TEXHOJIOTHMYECKas ()yHKIIMOHAILHOCTH OEIIKOB B
IIPOU3BOJICTBE MPOAYKTOB IIUTAHMS.

2. Mertonbl onpeneneHus: OEIKOB, MPUMEHIEMbIE B aHATUTHUECKOU MPAKTUKE .
JlaiiTe ©X CPAaBHUTEIBHYIO OLIEHKY, YKAKUTE IPEUMYIIIECTBA U HETOCTATKH.

3. Ilepeuncnure u  oXapakTepusyhWTe  XpoMarorpapuueckue  MEeTOJIb
ornpeiesieHust 0EJIKOB U OCIIKOBBIX BEIIECTB.

4. CymHOCTH U anmnaparypHoe ohopMIIeHHE METOa aHaIn3a OEIKOB METOI0OM

rejib-xpoMarorpaduu.



5. CyuHocth M anmapatypHoe OoGOpMIIEHHE METOAa aHajihu3a aMUHOKHUCIIOT
METO/I0M HOHOOMEHHOM XpomaTtorpaduu,

6. CymHocTh W ammapaTypHoe oQopmiIeHHEe MeTOAa aHaiu3a OEIKOBBIX
dbpakiuit MeTo0oM XpoMartorpaduu Ha Oymare,

7. CymHocTh W ammapaTypHoe o(OpMIICHHE MeToJa aHaim3a OeITKOBBIX
dpakiuii METO10M TOHKOCIOWHOM XpoMaTorpaduu

8. Metonb! onpeneneHusi CBOOOIHBIX AMUHOKHUCIIOT U CBA3aHHBIX B CTPYKTYpe
OCJIKOB U TENTUJIOB

9. OcobeHHOCTM NOATOTOBKM MpoO ISl KOJMYECTBEHHOIO OIpeeIeHUN
AMUHOKHUCJIOT

10. buonormueckne  QyHKIMM  JTUOUAOB,  (QPAKUMOHHBIA  COCTaB U
(GyHKIMOHATIBFHOCTD MPU MOJTYYSHUH MHUIIEBBIX CUCTEM.

11. MeToabl MPAKTUYECKOTO OMPEAEICHUS CYMMapHBIX JTUMUI0B B TKAHSX.

12. CyuHocTh W ammapaTtypHoe OQGOpMIICHHE  OMNPENCNICHUS  CyMMapHBIX
munuoB MetogoMm Cokcnera

13. CymHOCT, MeTOJa KOJWYECTBEHHOTO ONpEIETCHUS XOJIECTEpUHA B
YKUBOTHBIX TKAHSIX U MUIIEBBIX CUCTEMAX.

14. VkaxuTte KaueCTBEHHBIE PEAKIIUU, XapaKTEPHbIE JJIs1 XOJEeCTepUHA.

15. . Oxapaktepusyiite ¢Gu3UO0JIOTHYECKHEe (PYHKIUU CTEpPOJIOB (HA MpUMEpE
XO0JIECTEPHHA).

16. CylHOCT, METOJOB KAue€CTBEHHOTO M KOJWYECTBEHHOTO ONpEeaeIeHUs
[NIMKOT€HA U IPOJIYKTOB €r0 pacnaja.

17. Ilonucaxapunipl, NEPCHEKTUBHBIE JJIsI TMPUMEHEHUS B COCTABE MUIIEBBIX
CHUCTEeM B KauecTBE (PyHKIIMOHAIBHBIX U (PU3HOJIOTMYECKU aKTHUBHBIX 00aBOK, U
METOJIbI KX ONPEACIECHUS.

18. Baxneitmue ¢ochopopranuueckue COSAUHEHUS] >KUBOTHBIX TKaHEH,
METO/IbI OTIPEIEIICHHUS.

19. ApOuTpakHbIi U SKCIPECCHBIE METOIBI ONPEICIICHUS MAaCCOBOM JIOJI BJIard

B IMMIICBBIX CUCTEMAX



20. . IlokazaTenb aKTUBHOCTH BOJIbl, MCIOJIb30BaHUE [JIsi MPOTHO3UPOBAHUSA
CTaOMJIBHOCTH CBOMCTB MUIIEBBIX CUCTEM MPU XPAHEHUHU.

21. OcHOBHBIC busnueckue XapaKTePUCTUKHU CBIPbsI YKUBOTHOTO
MIPOUCXOKICHUS U MHUIIEBBIX CUCTEM Ha €r0 OCHOBE.

22. VHCTpyMEHTaIbHBIE METOIBI ONIPEACIICHUS IBETHOCTH MTUIIEBBIX CHCTEM.

23. TlpenmymiecTBa W TMEPCHNEKTHBHI MPUMEHEHHS YJIbTpa3ByKa i aHaIn3a
MUIIEBBIX CUCTEM.

24. DKCIEpUMEHTAIIBHOE  OMpEICICHUE  aKyCTHYECKHX  XapaKTePUCTHUK
MUILIEBBIX CUCTEM.

25. OcHoBHBIE TEIUIOMU3NUECKUE CBOMCTBA MPOJYKTOB MUTAHUS U METOJbI HX
AKCTIEPUMEHTAIILHOTO UCCIICI0BaHUS; MPEUMYIIIECTBA U HEJJOCTATKH.

26. KoMIUIeKCHbIE  METOJbl  WCCIEAOBAHHUS  TEIUIO(PU3UYECKUX  CBOMCTB
MTUTIEBBIX MTPOTyKTOB.

27. OCHOBHBIC OTambl THUCTOJOTHYECKOTO aHalW3a, MPEUMYIIEeCTBa TIO0
CPaBHEHUI0O €  (PUBUKO-XUMUYECKUMH U  OUOXMMHYECKUMH  METOJaMH
HCCJIEIOBAHUM.

TeMbl 10KJI210B

1. XuMus MUAIIEBBIX BEIIECTB U MUTAHUE YEIOBEKA.

2. benku B mutanuu yenoseka. [Ipobiaema 6enkoBoro nedumura Ha 3emiie.

3. benkoBo-kanopuitHas HEAOCTATOYHOCTH U €€ TOCIIEICTBUA.

4. AMUHOKUCIOTHI ¥ UX (DYHKIIMHM B OPTaHU3ME YeJIOBEKa.

5. Hezamenumbie amuHokucnoTel. [lumieBas u Ouosjormyeckas II€HHOCTb
OEJKOB.

6. Ctpoenue nentu10B U 0eakoB. Gusnonorunyeckas posib MEeNTHI0B.

7. BeJKy MUIIEBOTO CHIPHSI.

8. HoBsie ¢opMbl OETTKOBOM MUIIIH.

9. ®yHKUMOHATIBHBIE CBOWCTBA OEIIKOB.

10. [IpeBpatienue 0€IKOB B TEXHOIOTUYECKOM MOTOKE.

11. KauecTBeHHOE U KOJMYECTBEHHOE OMpe/eseHrne 0emnka.

12. O6miast xapaKTepUCTHKA YIJIeBOA0B. MOHOCAXapuabl U MOTHCAXapU/IbL.



13.
14.
15.
16.
17.
18.
19.
20.
21,
22,

DuU3NO0IOrNYECKOE 3HAUCHUE YIIJICBOAOB.

HpeBpaHIGHI/IC YIUICBOAOB IIPpHU ITPOU3BOJACTBC ITUIICBBIX ITPOIYKTOB.

CDYHKI_[I/II/I MOHOCAXaprua0B U OJIUTOCAXapHUA0B B ITMIICBLIX CUCTCMAX.

cI)yHKIII/II/I MoJIrCaxaprua0B B ITMIICBLIX CUCTCMaAX.

MGTOI[BI OIIPpCACIICHU:A YIJICBOJ0B B ITMIICBBIX CUCTCMAX.

Crtpoenue u coctaB TMIUAOB. JKUPHOKHUCIOTHBINA COCTAB MACEN U XKUPOB.

Peakiuy anuirauiepruHoB ¢ y4aCTHEM CIOKHOIPUPHBIX TPYIIIL.

Peakuuu anuiriviepruHoB ¢ y4acTUEM YTIJIEBOJOPOIHBIX PaIUKAIIOB.

CaoiicTBa 1 npeBparieHue raunepodochoaunuaos.

MGTOI[BI BBIACJIICHUA JIMIINAOB M3 CbIPpbA H IIMIICBBIX IIPOAYKTOB H HX

aHaJIns3.

23.

HI/IIHCBa}I IOCHHOCTBH MACCJI U JKUPOB.

24. TlpeBpalieHus JUMHUIOB TPY IPOU3BOACTBE MPOTYKTOB MUTAHUSI.

25. Potb MUHEPATTBLHBIX BEIIESCTB B OPTaHU3ME YEIIOBEKA.
26. Poib OTHEJILHBIX MMHEPaJIbHBIX DJIEMEHTOB.
MHUKPOAJIEMECHTBHI.

MakposneMeHTHl,

27. BnusHUE TEXHOJIOTMYECKOW 00pabOTKM HAa MUHEPAIbHBIA COCTaB MUIIEBBIX

IIPOYKTOB.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Mertob! onpeienieHuss MUHEpaIbHBIX BEIIECTB.
BomopactBopuMbie BUTAMUHBI.

KupopacTBOopuMbIE BUTAMUHBI.
ButamuHomoo0HbIE COeTUHEHUS.

ButamuHu3zanust npoayKTOB MUTAHUS.

OO0m1as xapaKTepUCTUKA KUCIIOT MUIIEBBIX 00HEKTOB.

HI/II]_ICBBIe KHCJIOTBI U KUCJIOTHOCTDb IIPOAYKTOB.

HI/IH_IGBBIC KHCJIOTBI U UX BJIMAHUC HA KAYCCTBO IIPOAYKTOB.

PCFy,TIfITOpBI KHCJIIOTHOCTH ITHUIIICBBIX CUCTEM.
HI/IH_ICBBIG KHCJIOThI B IIMTAHUH.
MCTOI[I)I OIpCACICHNA KUCIIOT B ITMIICBLIX CUCTECMAX.

OO6mue cBoiicTBa (pepMEHTOB.



40. Knaccudukanus 1 HomMmeHKIaTypa (pepMeHTOB.

41. Tlpumenenue pepMEHTOB B MUIIEBBIX TEXHOJIOTHSIX.

42. UMmMOOUIN30BaHHbBIE (PEPMEHTHI.

43. depMeHTATUBHBIC METO/IbI aHATN3A MMUIIEBBIX MPOAYKTOB.

44. O0mre cBeACHUS O MUIIEBHIX T0OABKAX.

45. BemecTBa, yIy4IIaroniie BHEITHUN BU/I MAIIEBBIX MPOIYKTOB.

46. BemectBa, HM3MEHSIOMIME CTPYKTYpPY U (PU3MKO-XMMHUYECKHE CBOWCTBA
MTUTIEBBIX MTPOTYKTOB.

47. BemecTBa, BIUSIONIME HA BKYC M apOMAaT MUIIEBBIX TPOYKTOB.

48. TTummeBbie n00aBKH, 3aMeIJIAIOIINE MUKPOOHOJIOTHUECKYIO u
OKHUCJIUTEIIbHYIO ITOPYY TMHUIIIEBOTO CHIPHS U TOTOBBIX MPOTYyKTOB.

49, bruonornyecku akTUBHBIC T00ABKHU.

50. ®usnueckre U XUMHUYECKHAE CBOMCTBA BOJIBI M JIH/IA.

51. CBoOoaHAas U cBsA3aHHASA Bjlara B MUIIEBBLIX CUCTEMAX.

52. AKTHBHOCTb BOJIBI.

53. Ponb nib1a B o0ecnieueHny cTaOUIbHOCTH MUIIEBBIX MPOIYKTOB.

54. MeToibl OTIpe/IeIeHHsI BIary B MUIIEBBIX CUCTEMaX

55. Knaccudukaruys dqy)epoaHbIX BEMIECTB W IyTH WX IIOCTYIUICHHUS B
MIPOTYKTHI.

56. Okpysxaroriasi cpeia — OCHOBHOM UCTOYHUK 3arpS3HEHUS ChIPhs U MHUIIEBBIX
MIPOTYKTOB.

57. IlpupoaHbie TOKCUKAHTHI.

58. AnTnanumenTapHbie (aKTOPhI MUTAHUS.

59. MeTtaboau3M 4yKepOaHBIX COSTUHEHUM.

60. danpcuduKkarys TUIIEBHIX TPOTYKTOB.

61. du3noNOrNIECKrEe aCTIEKThl XMMHH THIIECBBIX BEIICCTB.

62. [lutanue u nuiEeBapeHUeE.

63. Teopuu 1 KOHIEIINN TUTAHUS.

64. PekomeH1yeMble HOPMbI TOTPEOJICHUS MUILIEBBIX BEIIECTB U SHEPTHH.



65. [IumeBoit paroH CcOBpeMEHHOro uenoBeka. (OCHOBHBIE TPYIIIbI
MUILIEBBIX TPOIYKTOB.
66. Konnenuus 3mopoBoro nutaHus. OyHKIMOHAIbHBIE UHTPETUCHTH U

MPOYKTHI.



[Tpunoxenue 2

MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA30OBAHU ST POCCUMCKOM
®EJIEPALIU
q)ezlepaanoe ToCyaapCTBEHHOC aBTOHOMHOC 06pa30BaTCJ'II)HOG YUpPCKACHUC
BBICITIETO TIPO(EeCCHOHATBHOTO 00pa30BaHMS
«/1aJIbHeBOCTOYHBIN (heepabHbII YHUBEPCUTET»

(ABDY)

HNEPEJJOBASI MH)KEHEPHAS IIIKOJIA
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Hanpagnenune noaroroku - 19.03.01 buorexnosmorus
npoduiib «IlumeBas GMOTEXHONTOT U
dopMa NOATOTOBKH OYHAasA
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MMacnmopt ®OC

10 AUCHUIIIINHE «CocrasB IMUIICBBIX CUCTCM U MCTO/JIbI €T'0 OIIPCACICHUA

Kon u popmynuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIEeTEHIIUH
KaK BJIAJIETh OCHOBHBIMH METOJAaMU U TpPHEMaMU
3Haer MPOBEJCHUST SKCIICPUMEHTAILHBIX HCCICIOBAaHUN B
I1K-9 BJIaJICHUEM CBOEi npodeccruoHanbHON 00nacTu
OCHOBHBIMH METOJIaMU H
npueMamu  MpOBEICHUA BJIAZAETh OCHOBHBIMM  METOAAMH MW  IPUEMaMH
9KCIIEPUMCHTAIbHBIX Ymeer MIPOBEACHUS SKCIEPUMEHTAIbHBIX MCCIEIOBAaHUN B
HCCIICIOBAHUH B CBOCH CBOCH MpodeccHoHaNTBHON 001acTh
npodeccnoHaTbEHOM
obnactu OCHOBHBIMH METOJaMH M IIpUEMaMHM IPOBEACHUSI
Brnageer | skcmepuMEHTANbHBIX  HUCCIEOBaHMA B CBOEH
npodeccuoHaTbHON 00IacTh
CIIOCOOBI MIPOBEICHUS CTaHIAPTHBIX "
[IK-10  crnocobHocThIo | SHAET CepTU(PUKAIIMOHHBIX HCHBITAHUN CHIPbS, TOTOBOM
MPOBOJUTL CTAHAPTHBIE MPOIYKIIMH U TEXHOJIOTHUECKUX TPOIIECCOB
U cepTH(UKAIMOHHBIC MPOBOANWTH CTAaHAAPTHBIE W  CEPTU(DHUKAIMOHHBIC
UCIBITaHUS CBIpBS, | YMeer UCOBITAHUS  CHIPbS, TOTOBOM  NOPOAYKIMH |
TOTOBOM TMPOIYKIUH H TEXHOJOTUYECKHX TPOIECCOB
TCXHOJIOTHYCCKUX CITOCOOHOCTHIO IPOBOJHUTH CTaHJapTHBIE u
HpOTIECCOB Bnaneer | cepTH(MKANMOHHBIE WCIHBITAHUSA  CBHIPbS, T'OTOBOM
MPOIYKIIMH U TEXHOJIOTHYECKUX MPOIIECCOB
IK-11 BIAJEHHEM | 3007 METO/bl TUIAHUPOBAHUS JKCIEPUMEHTA, 00pabOTKU U
MeTOoJaMHu MIPEJICTaBJICHUS TOJTYYeHHBIX Pe3yIbTaTOB
TUTAHUPOBAHUS
JKCTICPUMCHTA, MCIIOJIb30BaTh METOJIbI TUTAHUPOBAHUS IKCIICPUMEHTA,
obpaGoTku "1 Ymeer 00paboTku u MIpeICTaBICHUS MOJTy4YEHHBIX
MIPEJICTABICHUS PeaYIBTATOR
MOJTY4E€HHBIX
pE3yJIbTaTOB Biiazeer METOJIaMU TJIAHUPOBAHUS JKCIIEPUMEHTa, 00pabOTKH
1 TIPEJICTABJICHUS MTOJTYICHHBIX PE3yJIbTaTOB
CIIOCOOBI yJacTHsI B pa3pab0TKe TEXHOIOTHUSCKUX
MK-13  cnocoGHocTsio | 3HACT IPOEKTOB B COCTaBE aBTOPCKOT'O KOJUICKTHBA
y4acTBOBATh B
y4acTBOBaTh B pa3pabOTKe  TEXHOJIOTHMYECKUX
pa3paboTke YmMmeer
TeXHOTOMTICCKIX IIPOEKTOB B COCTAaBE aBTOPCKOTO KOJICKTHBA
POEKTOB B COCTABe CIIOCOOHOCTBIO y4acTBOBAaTh B pa3paboTke
Brnageer | TEXHOJOTMYECKMX IPOCKTOB B COCTABE aBTOPCKOTO

ABTOPCKOI'0 KOJIJICKTHBA

KOJITICKTUBaA

Kon u popmynuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEH T




OCHOBHBIE CTPYKTypHBIC DIIEMEHTHI BEIIECTB H
3naer XUMHUYECKHX COCIMHEHUH, BXOISAIINX B COCTaB ChIPhS,
[1K-9 BIIQZICHUEM MOJIYIIPOJIYKTOB U TOTOBBIX IPOJYKTOB
OCHOBHBIMH METOJaMHU U
MpHEMAMH  [IPOBEICHUS HCIIONB30BAT  SHAHHMSA O CTPOCHHU BEILECTBA JUIA
SKCTIEPUMEHTAIIBHBIX Vieer NIOHUMaHHS 3aKOHOMEPHOCTEH TpEeBpalieHusT MaKpo-
MCCIeNOBaHUE B CBOGSH U MHUKPOHYTPHUEHTOB IPH XPaHECHHH M mepepaboTke
npohecCHOHATLHOM ChIpbA
obnactu OCHOBHBIMH METOJAaMHM U IIPUEMaMH INPOBEACHUS
Bnaneer | akcnepuMeHTaIbHBIX HACCIe0BaHuN B cBoen
npodeccruoHabHON 00JaCTH
CTIOCOOBI MIPOBEICHUS CTaHIapTHBIX u
MMK-10  crnoco6uocThIo | SHAET CepTU(HUKAIMOHHBIX ~UCTIBITAHUN  CBIPbs, TOTOBOM
MPOBOJMTL CTAHIAPTHBIE IPOAYKIIUH U TEXHOJIOTHYECKHUX IPOIIECCOB
U cepTu(UKaAUOHHBIC NPOBOIUTH CTAaHIAPTHBIE W  CEePTU(UKALMOHHBIC
UCTIBITAHUS CBIPBs, | YMeeT UCTIBITAHUSL ~ CBIPbS,  TOTOBOM  MHPOAYKIUU  H
TOTOBOM MPOAYKIUU U TEXHOJIOTUYECKUX MPOIECCOB
TEXHOJIOTMIECKNX CIIOCOOHOCTBIO  TPOBOJUTH  CTAHAAPTHBIE U
poreccos Brnageer | cepTu(MKAlMOHHBIE HCIBITAHUS CBIPbS, TOTOBOM
IPOAYKIIMH U TEXHOJIOTHYECKHX IPOILIECCOB
BJIaJICHUEM METOJIaMH IJIAHMPOBAHUS SKCIIEPUMEHTA,
K-11 BIazeHueM | SHAET 00paboTKH u NPECTaBICHUS MIOJTYYCHHBIX
METOJaMH pe3yILTaTOB
TUTAHUPOBAHHS
SKCIIEPHUMEHTA, BJIQJICHUEM METOJaMH IUIAHUPOBAaHUS DKCIEPUMEHTA,
00paboTku u | Ymeer 00paboTku u MIPEICTABJICHUS MOJTYYEHHBIX
MPEICTaBICHUS pe3yabTaToB
MIOJTYYeHHBIX
DE3YTHTATOR BJIQJICHUEM METOJAaMHU TUIAHUPOBAHHS IKCIIEPUMEHTA,
Bnaneer | o6paboTku u NpeCTaBICHUs MOJTy4YEeHHBIX
pe3yIbTaToB
CTIOCOOBI yyacTus B pa3paboTKe TEXHOIOTUIECKUX
MK-13  crocoGHocTsI0 | 3HACT IPOEKTOB B COCTaBE aBTOPCKOTO KOJIICKTHBA
y4acTBOBATh B
paspaBoTke Vieer y4acTBOBaTh B  pa3pabOTKE  TEXHOJOTHYECKUX
S — MIPOEKTOB B COCTaBE aBTOPCKOT0 KOJJIEKTUBA
POEKTOB B  COCTABE CIOCOOHOCTHIO y4acTBOBATh B pa3paboTke
ABTOPCKOTO KOJUIEKTHBa | BIAACET | TeXHONOTHYECKHX MPOCKTOB B COCTAaBE ABTOPCKOIO
KOJUIEKTHBA

Neo | KonTtponupye OueHoYHbBIE CPEACTBA -
1/ | Mble MOAYJIH/ Komp! u 3Tamnsl popmupoBaHus HaVMEHOBAHHE
paszzenst / KOMIIETeHIIU I TEeKYIIUHA | TPOMEKYyTOUHAs
TEeMBI KOHTPOJTb aTTecTalus
JCHUTUTMHBI
1 MOI[Y_]'H) 1. | IIK-9, 3HaeT  OCHOBHBIE crpykrypHbie | V(-1 — Bayer
OJICMCHTBI BCIICCTB U XHMHYCCKHX
OcuoBusle | [1K-10, coonMHenn, BXOAMNX B COCTAD cobecenoB | Bompocsr 1-18
BCIICCTBA ITK-11, | cepes, momynpoaykros u rotossix | QHHUE,
MUIIEBBIX T1IK-13 HPOIYKTOB; CIIOCOOBI Haxoknenus u | Y ()-2 -
OLCHKHU TEXHOJOTHUYCCKHUX pCH.ICHI/II‘/’I
CHCTCM opu KOHCTPYHPOBaHUU HOBBIX KOJLTOKBH




MUIIEBBIX CHUCTEM C Y4eTOM HX
COCTaBa; CIOCOOBI OCYIIECTBICHUS
TEXHOJIOTUYECKHX  TIPOIIECCOB  HA
OCHOBE CBOMCTB CBHIPbsl U MPOIYKIMU
U METOJOB WX  HCCIICOBaHHS,
HPUHIHAIIBI pa3paboTKH
TEXHOJIOTHIECKHX MIPOEKTOB c
YYETOM COCTaBa M CBOMCTB CBHIPBS U
KOMIIOHEHTOB, BXOASIIUX B COCTaB
MHIIEBBIX CHCTEM, CTIoCco0BI
OCYIIECTBIEHHUS  TEXHOJIOTMYECKHX
MPOLECCOB HA OCHOBE CBOMCTB CHIPBS
U TIPOAYKIMH B COCTaBe€ aBTOPCKOTO
KOJUICKTUBA

YMeer wWcHomp30BaTh  3HAHHSA O
CTPOCHMH BEIIECTBA IS TIOHUMAaHHs
3aKOHOMEPHOCTEH HpEBpaICHUS
Makpo- W MHKPOHYTPHCHTOB IIpH
XpaHeHHH U IIepepabOTKe CBIPBS;
KOHCTPYHpOBAaTh HOBBIC ITHIIEBBIE
HPOIYKTHI c y4eToM
3aKOHOMEpHOCTEl HpeBpanieHus
MaKpo- W MHUKPOHYTPHEHTOB HpH
nepepaboOTKe CHIPbsi; OCYILECTBISAThH
TEXHOJIOTHUECKUI npoiecc B
COOTBETCTBHH CO CBOIMCTBAMHU CHIPbS
U TpoayKuuH,  (OpMHUPYIOMIUX
NMIIEBYI0  CHUCTEMY;  NPUMEHSATH
3HAHMS O CBOMCTBAX  IHIIEBBIX
CHCTEM npu pa3paboTke
TEXHOJIOTHYECKOT'0 TpoeKTa B
COCTaBe AaBTOPCKOTO  KOJUIEKTUBA;
HCHOJIb30BaTh COBPEMEHHbIC METOJIbI
M TexHonmormn (B TOM  dYHCIe
WHPOPMAIOHHEIE) B
npo¢eCCHOHATBHOH AESITeIBHOCTH

Bnageer 3HaHMAMH O CTPOCHUH
XMMUYECKUX COEJUHEHUH, BXOAAIINX
B COCTaB CbIPbs, MOIYHNPOIYKTOB M
TOTOBBIX ~ TPOAYKTOB;  METOJaMU
KOHCTPYHPOBAHUS HOBBIX IHIIEBBIX
CHCTEM C YYeTOM UX COCTaBa;
MPaKTUIECKUMH METOJaMH aHaIHu3a 1
HCCIE/IOBaHMs  IUILEBBIX  CHUCTEM,
KOMIIOHEHTOB, J100aBOK; HaBBIKAMHU

pa3paboTku TEXHOJIOTMYECKHUX
IIPOEKTOB B COCTaBE€ aBTOPCKOTO
KOJUIEKTHBA; HaBBIKaMH
MIPOEKTUPOBKHU TEXHOJIOTHIECKUX

IIpo1ecCcoB C HUCIIOJIB30BAaHUCM
ABTOMATHU3UPOBAHHBIX CUCTEM C
Y4ETOM CBOMCTB ITUIICBbIX CUCTEM

yM,
T1P-4 -

pedepar

MOJVJIb 2.
Knaccuduka
U U
XapaKTePUCT
uKa
MHWHOPHBIX
KOMIIOHEHTOB
ITNIICBBIX
cCUCTEM

I1K-9,

I1K-10,
[1K-11,
IK-13

3HaeT  OCHOBHBIE  CTPYKTYPHBIE
JIEMEHTBl BEIIECTB M XHUMHYECKHX
COCNMHEHHH, BXOIAIIMX B COCTaB
CHIPBSI, IIOTYHPOJYKTOB M TOTOBBIX
HPOJYKTOB; CHOCOOBI HAXOXICHHUS U
OLEHKH TEXHOJOTUYECKUX DeLICHHI
OpH  KOHCTPYHUPOBAaHHH  HOBBIX
MUIIEBBIX CHCTEM C Y4YEeTOM HX
COCTaBa; CIIOCOOBI OCYIIECTBICHUS
TEXHOJIOTHYECKHX  TIPOIECCOB  Ha
OCHOBE CBOICTB CHIPbSl M NMPOJYKLIUH
U METONOB HX  HCCJIEIOBaHUS;
HPHHLUIIBL pa3paboTKu
TEXHOJIOTMYECKUX  IPOEKTOB  C
YUYETOM COCTaBa U CBOWCTB CBIPbA U
KOMIIOHEHTOB, BXONSIIMX B COCTaB
THHIIEBIX CHCTEM; CIIOCOOBI
OCYIIECTBICHHS  TEXHOJIOTUYECKHUX

VO-1-
cobecenoB
aHue,
VO-2 -
KOJIJIOKBH
yM,

I1P-4 -
pedepar

3auer
Bomnpocsr 19-36




HPOLIECCOB HA OCHOBE CBOWCTB ChIPbS
U MPOJYKLHMU B COCTaBE aBTOPCKOTO
KOJUICKTUBA

YMeer wWcHomp30BaTh  3HAHHSA O
CTPOCHUH BEUIECTBA JUISI MOHUMAaHUS
3aKOHOMEpPHOCTEH TIPEBPAICHUS
Makpo- W MHUKPOHYTPHEHTOB MpH
XpaHEHHH M IiepepaboTKe  ChIPbs;
KOHCTPYUPOBAaTh HOBBIC IHIICBHIC
HPOIYKTHI c y4eToM
3aKOHOMEPHOCTEH HpEBpAICHHS
Makpo- W MHUKPOHYTPHEHTOB HpH
nepepaboTKe CBHIPbS; OCYLIECTBIATH
TEXHOJIOTHIECKHUI mporecc B
COOTBETCTBHUH CO CBONCTBAMH CHIPBS
U TpoayKuuH,  (OpMHUPYIOMINX
NMIIEBYI0  CHUCTEMY;  NPUMEHSATH
3HaHMSA O CBOMCTBaX  IHIIEBBIX
CHCTEM npu paspaboTtke
TEXHOJIOTHYECKOT'0 TIPOEKTa B
COCTaBe AaBTOPCKOTO  KOJUIEKTUBA;
HCIIOJBb30BaTh COBPEMEHHBIC METOIbI
U TexHoimornd (B TOM  YHCIIEe
nH(OPMaIOHHEIE) B
npoheCCHOHATBHOM ACSITeIBHOCTH

Brnameer 3HaHWSAMH O CTPOCHHUH
XUMHUYECKUX COCAMHEHHUH, BXOISAIINX
B COCTaB CBIPbS, IMOJYNPOIYKTOB U
TOTOBBIX  TPOJYKTOB;  METOJIaMH
KOHCTPYHPOBaHHS HOBBIX IHIICBBIX
CUCTEM C YYETOM UX COCTaBa;
MPaKTHYECKIMHU METOJAMH aHAIIU3a U
HCCIICJIOBAHUSI  THUINEBBIX  CHCTEM,
KOMITOHEHTOB, J00aBOK;, HaBbIKAMH

pa3paboTKH TEXHOJIOTHIECKHX
MPOEKTOB B COCTaBE AaBTOPCKOTO
KOJUIEKTHBA; HaBBIKAMH
MIPOEKTUPOBKU TEXHOJOI'MYECKUX

IpoueccoB C HCIIOJIb30BAHUEM
ABTOMATU3UPOBAHHBIX CUCTEM C
YUYETOM CBOMCTB ITHIIEBBIX CHCTEM

MO/JVYJIb 3.
Metonasl
HCCIICIOBAHU
s MUIIEBBIX
CHCTEM

IK-9,

I1K-10,
[1K-11,
I1K-13

3HaeT  OCHOBHBIE  CTPYKTYPHBIE
2JIEMEHTBl BEUIECTB M XUMHYECKHX
COCIMHEHUH, BXOAAIIMX B COCTaB
CBIpbs, IOJYIPOAYKTOB U TOTOBBIX
IIPOAYKTOB; CIIOCOOBI HAXOXJCHUS
OLICHKH TEXHOJOIMYECKUX PELICHUH
pu KOHCTPYHPOBaHUU HOBBIX
INUIIEBBIX CHCTEM C Y4E€TOM HX
COCTaBa; CIIOCOOBI OCYIIECTBICHHUS
TEXHOJIOTMYECKUX  IPOLECCOB  Ha
OCHOBE CBOWCTB CBIPbSl U MPOAYKIHMH
151 MCTO/J0B HuXx HCCIICA0BaHUs,
HIPUHLNIIBI pa3paboTku
TEXHOJOIHYECKUX IIPOEKTOB c
Y4€TOM COCTaBa M CBOWCTB CBIpbA U
KOMIIOHEHTOB, BXOJSIIUX B COCTaB
MUIIEBBIX CHUCTEM,; Croco0BI
OCYILECTBICHUSI ~ TEXHOJIOIMYECKUX
IPOLIECCOB HA OCHOBE CBOWCTB ChIPbS
U IPOAYKLUHUHU B COCTaBE aBTOPCKOIO
KOJUIEKTHBA

VYMeer WcHONB30BaTh  3HAHHSA O
CTPOCHUH BEUIECTBA VISl ITOHUMAaHUS
3aKOHOMEpPHOCTEH TIPEBPAICHUS
Makpo- W MUKPOHYTPHEHTOB MpH
XpaHEeHUH M TepepaboTKe CHIPBS;
KOHCTPYHPOBAaTh HOBBIE ITHIIEBBIE
MPOTYKTHI c y4eToM
3aKOHOMEPHOCTEN TpeBpalIeHNs

YO-1-
cobecenoB
anue,
YO-2 -
KOJUIOKBU
M,

T1P-4 -
pedepat

OK3aMeH
Bomnpocsr 1-65
I1P-1 —
HUTOTOBBIN TECT




MaKkpo- U MUKPOHYTPHEHTOB MpH
nepepaboTKe CBIPbS; OCYLIECTBIATH
TEXHOJIOTMUECKUI pouecc B
COOTBETCTBUH CO CBOMCTBAMH CBIPBS
U IpOLyKIHUH, (bopMupyIOIMIX
IUIIEBYI0  CHUCTEMY;  IPUMEHATH
3HaHUS O CBOMCTBaX  IMIIEBBIX
CUCTEM npu pa3paboTke
TEXHOJIOTHIECKOTO MPOEKTa B
COCTaBE aBTOPCKOTO  KOJIEKTHBA,;
UCIIOb30BaTh COBPEMEHHBIE METOBI
U TexHoimoruu (B TOM  UHCIIE
nH(OPMaIOHHEIE) B
npodecCHOHANEHOM AesSTeNbHOCTH

Brnageer 3HaHUSIMH O  CTpPOEHHH
XUMHUYCCKUX COCIMHECHUH, BXOMSIINX
B COCTaB CBIPbS, MOJIYHPOIYKTOB H
TOTOBBIX  NPONYKTOB,  METOAAMHU
KOHCTPYHPOBAaHHA HOBBIX ITHIIEBBIX
CUCTEM C YYeTOM UX COCTaBa;
MPAKTHYECKUMH METOJaMU aHaIu3a 1
WCCIACAOBAHMUS  IHUIIEBBIX  CHCTEM,
KOMITOHEHTOB, J00aBOK;, HaBbIKAMH

pa3paboTKH TEXHOJIOTMYECKHX
MPOEKTOB B COCTaBE€ aBTOPCKOTO
KOJUIEKTHBA; HaBBIKAMH
MIPOEKTUPOBKHU TEXHOJOTUIECKUX

IIPOLECCOB C HCITIOJIb30BAaHHUEM
ABTOMAaTHU3UPOBAHHBIX CUCTEM C
Y4eTOM CBOWCTB IMUIICBBIX CUCTEM




HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMI
no gucuuiuinHe «CocTaB MUIEBBIX CHCTEM M METOAbI €ro onpe/eeHusD)

Kon u Ortanbl GopMUPOBAHHUSA KpuTepuu NOKAa3aTeJIn
¢opmynupoBka KOMIIeTeHUMH
KOMIIETEeHIIM U
T1IK-9 BlajeHuEeM | 3HaeT OCHOBHBIC OTJIMYHO CrynaeHr B
OCHOBHBIMU (ToporoBslii CTPYKTYpPHBIE COBEpIICHCTBE 3HAET
METOJaMHU U | YpOBEHb) 3JIEMEHTBI BEIIECTB M OCHOBHBIC
prueMaMu XUMHUYECKHUX CTPYKTYpPHBIE
MIPOBEJICHUS COEMHCHUH, 3JIEMEHTHI BEIIECTB M
9KCIIEPUMEHTAITBHBIX BXOAIIMX B COCTaB XUMHUYECKUX
HCCIEIOBAaHUI B CBIpBA, COCIUHCHUH,
cBOeH MOJYTIPOTYKTOB " BXOIAIIMX B COCTaB
npo¢ecCHOHANTBHOMI TOTOBBIX MIPOIYKTOB CBIPBS,
obnactu MTONYTIPOAYKTOB u
TOTOBBIX IPOAYKTOB
XOPOIIO CryneHt B
JIOCTaTOYHOU CTETEeHU
3HAET
OCHOBHEIC
CTPYKTYpHBIE
B3JICMCHTBI BCIICCTB U
XUMHUYCCKUX
COCIUHECHUH,
BXOIAIIMX B COCTaB
CBIPBA,
MTOIYTIPOAYKTOB u
TOTOBBIX POJYKTOB
YIOBJICTBOPHTEIEHO CryneHt YaCTUYHO
3HAET
OCHOBHEIC
CTPYKTYpHBIE
B3JICMCHTHI BCUICCTB U
XUMHUYCCKUX
COEIMHEHUH,
BXOOsIIUX B COCTaB
CBIPBA,
TTOIYTIPOAYKTOB u
TOTOBBIX MPOJYKTOB
HeyaoBieTBOpUTeNbHO | CTylleHT He  3HaeT
OCHOBHBIC
CTPYKTYpPHBIE
B3JIEMCHTHBI BCEUICCTB H
XUMHUYCCKUX
COCIMHEHUH,
BXOJAIIMX B COCTaB
CBIPBA,
MOJTYTIPOTYKTOB u
TOTOBBIX IPOAYKTOB
YMmeer WCIIOJIb30BaTh 3HAHUSA | OTJIMYHO Ymeer rPaMOTHO
(TIpOTBUHYTHIN | O CTPOCHHUH BEIIECCTBA WCIIOJIb30BaTh 3HAHUS
YPOBEHbB) TSt TMOHUMAaHHUS O CTPOEHHUH BeILECTBa
3aKOHOMEPHOCTEM TSt IIOHMMAaHHS
MpeBpalIeHUs] MaKpo- 3aKOHOMEpHOCTEN
U MUKPOHYTPHUEHTOB MpEeBpaILLEHUs] MaKpo-
mpu  XpaHEHHH U U MHKPOHYTPHEHTOB
nepepadoTKe ChIPhS Mpu  XpaHCHWH W
nepepabOoTKe ChIPhS
XOpOUIO YMeeT HCnoiab30BaTh




3HaHUS O CTPOCHHUU
BELIECTBA TS
MOHUMAaHUS
3aKOHOMEPHOCTEN
NpeBpaleHus MaKpo-
U MHKPOHYTPUECHTOB
IpH  XpaHEHUH U
epepabdOoTKe ChIPhS

YZIOBIIETBOPHUTEILHO

YwMmeer YaCTHYHO
WCTIOJB30BaTh 3HAHUSA
O CTPOCHHUH BEIIeCTBa
TUTS MTOHUMaHHSA
3aKOHOMEPHOCTEN
NpEeBpaleHus MaKpo-
U  MHUKPOHYTPHUEHTOB
npu  XpaHEHHWH |
nepepaboTKe CHIPhS

HCYIOBJIETBOPUTEIILHO

He yMeeT
UCIIONIb30BaTh 3HAHUS
O CTPOCHUM BEIECTBA
UL MTOHUMaHHSA
3aKOHOMEpPHOCTEH
MpeBpaImeHnss MaKpo-
W MHKPOHYTPHEHTOB
mpu  XpaHEHWH U
nepepaboTKke  CBHIPBS
NPOU3BOJICTBE
MOJIOYHBIX
HPOJIYKTOB.

Bnageer
(BBICOKHH
YPOBEHB)

OCHOBHBIMH

METOOJaMH u

pUeMaMHu
TIPOBEICHUS
SKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUN

cBocH
npogeccHoHaTbHOMN
obnactu

B

OTJIMYHO

Bnaneer
TPaMOTHOTO
HCITOIB30BaHMS
OCHOBHBIX METOJIOB H
TIPUEMOB TIPOBEACHUS
AKCIIEPUMEHTATBHBIX
HUCCIIEI0BaHUI B
CBOEH
po¢heCCHOHATBHOMH
obnacTu

HaBbIKaAMU

XOPOIIIO

Bnageer  HaBbIKAMU
HCIIOJIB30BaHUS
OCHOBHBIX METOI0OB U
l'lpI/IeMOB HpOBe}IeHI/IH
BKCHepI/IMeHTaJ'H)HBIX
HCCIIeJOBAaHMI B
cBoeH
poheCCHOHATBHOMN
obactu

YAOBJIETBOPUTEIILHO

YacTUyHO
HaBBIKAMHU
TPaMOTHOTO
HCITONIb30BaHMS
OCHOBHBIX MECTOI0OB U
l'[pI/IeMOB HpOBe}IeHI/IH
BKCHepI/IMeHTaJ'H)HBIX
HCCJIEIOBAHUI B
CBOCH
npoheCCHOHATBHOMN
obactu

BIaJEeT

HCYIOBJICTBOPUTCIILHO

He BJIaACCT HaBbIKaMU
HCIIOJIb30BaHU

OCHOBHBIX MCTOIOB U
MIPpUEMOB TIPOBCJACHUSA




IKCIEPUMEHTAIILHBIX
HCCJIEIOBAaHMI B
CBOCH
npoQeCCUOHATBHOM
obyacTu

TIK-10
CIIOCOOHOCTEIO
MPOBOUTH
CTaH/IapTHBIC U
CepTUPHUKAITNOHHEIC
UCTIBITAHUS CHIPBS,
TOTOBOM NMPOIYyKIUU
Y TEXHOJIOTHYECKUX
MPOIIECCOB

3HaeT
(TIoporosBsIit
YPOBEHB)

CrocoOBI TIPOBEACHUS
CTaHIAPTHHIX "
CepTUPUKAITMOHHBIX
UCTIBITAHUN  CBIPBA,
TOTOBOH TPOIYKIHH
U TEXHOJOTHYCCKUX
MIPOIIECCOB

OTJIMYHO

CrynaeHt B
COBEpIICHCTBE 3HAET
CHOCOOBI TIPOBEACHUS
CTaHJaPTHBIX "
CepTUPHUKAITMOHHBIX
HUCIBITAHUN  CBIpPbA,
TOTOBOM MPOLYKIHUH U
TEXHOJIOTHYECKUX
TPOIIECCOB.

XOpOIIIO

CrynaeHr B
JOCTaTOYHOM CTEICHU
3HaeT CITOCOOBI
TPOBEACHHS
CTaHJAPTHBIX u
CepTUPHUKAIIMOHHBIX
HCIIBITAHUIN CBIPbS,
TFOTOBOU MPOAYKIIUU U
TEXHOJOTHYECKHUX
MIPOLIECCOB

YAOBJIIETBOPUTCIILHO

CryneHr
3HAeT
MPOBEICHUS
CTaHJapTHBIX u
CepTU(PHUKAIIMOHHBIX
UCIBITAHUHI CBIPbS,
TOTOBOM MPOLYKLUH U
TEXHOJIOTHYECKUX
MIPOLIECCOB

YaCTUYHO
CIIOCOOBI

HCYIOBJICTBOPUTCIILHO

CrymeHT He 3HaeT
CIIOCOOBI ITPOBEJCHUS
CTaH/IapTHBIX "
cepTH(UKAINOHHBIX
WCTIBITAaHUH  CBIPHA,
TOTOBOH MPOAYKINHU U
TEXHOJIOTHYECKUX
HpPOLIECCOB

Ymeer
(TIpoIBUHY THII
YPOBEHB)

IIPOBOJUTH
CTaHJapTHbIE u
cepTH(UKAINOHHBIE
UCIBITAHUSA  CBIPbA,
rOTOBOM IMPOAYKLUHU
U TEXHOJOTMYECKHX
IIPOLIECCOB

OTJIMYHO

CryneHT ymeeT Ha
BBICOKOM ypOBHE:!
MPOBOIUTH
CTaHIAapTHEIE u
cepTH(HUKAINOHHbIE
UCIBITAHUS CBIPbS,
TOTOBOH MPOAYKLUH U
TEXHOJIOTHUECKUX
MIPOLIECCOB

XOPOIIIO

CryneHtr ymeer Ha
JIOCTaTOYHOM yPOBHE:!
MPOBOJIUTH
CTaHIAapTHEIE u
cepTuduKaIMOHHbIE
HCTIBITAHUS CBIPBSI,
TOTOBOM MPOAYKIUH U
TEXHOJIOTHYECKUX
MIPOLIECCOB

YAOBJIIECTBOPUTECIBLHO

Oo0manaer
YACTUYHBIM, HE
CHACTEMATUYHBIM




YMEHHEM:

HPOBOJIUTH
CTaH/IapTHbIE u
cepTH(UKAINOHHbIE
UCIIBITAHUS CBIpBS,
TOTOBOMU NMPOAYKIUHU U
TEXHOJIOTHYECKUX
MIPOIIECCOB

HEYIOBIICTBOPUTEIEHO

Hwmeer
(parmenrapHoe
MpeCTaBIeHUE 00
YMEHHH:

TIPOBOINTH
CTaH/IapTHbIE u
cepTH(HUKAINOHHbIE
HUCIIBITAHUA CbIpbA,
TrOTOBOM NMPOLYKUUHU U
TCXHOJIOTHYCCKHX
MPOIIECCOB

Bnageer
(BBICOKHIA
YPOBEHB)

CIIOCOOHOCTBIO
MPOBOAUTH
CTaH/IapTHBIC u
cepTu(hUKAIIMOHHBIE
UCIIBITAHUSL  CBIPBS,
TOTOBOW  MPOJYKIIHH
nu TCXHOJIOTHYCCKUX
MPOIIECCOB

OTJIMYHO

Brnaneer naBpikaMu Ha
BBICOKOM YpOBHE:
CIIOCOOHOCTBIO
TIPOBOJIUTH
CTaHIAapTHEIC 51
CepTUPHUKAIIMOHHEIC
HUCIBITAHUS CBIPBS,
TrOTOBOM MPOLYKLUH U
TEXHOJIOTHYCCKUX
MIPOLIECCOB

XOPpOIIIO

Bnageer HaBbIKaMu Ha
JIOCTaTOYHOM YPOBHE:
CIIOCOOHOCTBIO
TIPOBOJIUTH
CTaHIapTHEIC u
CepTU(PHUKAIIMOHHEIC
HMCIBITAaHHS CBIPBS,
TOTOBOH MPOAYKIUH U
TEXHOJIOTHYECKUX
MIPOIIECCOB

YAOBJIETBOPUTENHHO

YacTuuHO
HaBbIKAMMU:
CITOCOOHOCTBIO
MIPOBOJNTH
CTaH}lapTHBIe n
CepTUPHUKAIIMOHHEIC
HCIBITAHUS CBIPBS,
TOTOBOM MPOAYKIUH U
TEXHOJIOTHYECKUX
MPOIIECCOB

BJIaJCCT

HEYAOBJICTBOPUTCIILHO

He BJIaJeeT
HABBIKAMU:
CIOCOOHOCTBIO
MIPOBOANTH
CTaHIapTHHIE u
cepTuduKaMOHHbIE
HCTIBITAHUS CBIPBSI,
TOTOBOM MPOAYKIIMHU U
TEXHOJOTMUECKHUX
MPOLIECCOB

IIK-11 Bnagenuem
METOJdaMU
TJTAHUPOBAHHUS
9KCIIEPUMEHTA,

3HaeT
(oporossIit
YPOBEHB)

OTJIMYHO

Crynent B
COBEPIIECHCTBE 3HAET
METO/IBI
IUIAHUPOBAHHUS




00paboTku U
NpeICTaBICHUS
MOy YEHHBIX
Pe3yNbTaToB

IKCIIEPUMEHTA,
00paboTKu U
IpeICTaBICHUS
MOy YEHHBIX
pe3yJIbTaTOB

XOpOIIIO

CryneHr B
JOCTaTOYHO CTEHICHU
3HAET METOIbI
IUTAaHUPOBAHUS
9KCIIEPHMEHTA,
00paboTKu 1
NpeICTaBICHUS
MIOJTyYEeHHBIX
pe3yJbTaToB

YAOBJICTBOPUTCIBLHO

CTy[eHT YaCTHYHO
3HACT METOAbI
TUTAaHAPOBAHUS
IKCIIEPUMEHTA,
00paboTKu U
NpeICTaBIeHUS
MOTYYEHHBIX
pE3yJIBTaTOB

HCYAOBJICTBOPUTCIILHO

CTymeHT He 3HaeT
METOJIBI
TUTAHAPOBAHHUS
9KCIIEPUMEHTA,
00paboTKu U
NpeCTaBIeHUS
TMOJTYYCHHBIX
PE3yIIBTATOB

Ymeer
(TIpoIBUHY THIH
YPOBEHB)

HCIIONTB30BaTh
METO/bI
[UTAHUPOBAHMUS
IKCIIEPUMEHTA,
00paboTku
MpeJICTABICHUS
MOJTYYEHHBIX
pe3yJbTaToB

OTJIMYHO

CryneHT ymeeT Ha
BBICOKOM YpOBHE:
UCIIOJIb30BaTh METObI
TUTAHUPOBAHHUS
9KCIIEpPUMEHTAa,
00paboTKn u
MIpeACTaBICHUS
MOy 4E€HHBIX
pe3yJIbTaToB

XOpOIIO

CryneHT yMmeeT Ha
JIOCTaTOYHOM YpPOBHE!
HCIIOJIb30BaTh METO/IbI
IUTAHUPOBAHHUS
JKCIICPUMEHTA,
o0bpaboTku u
MPEICTaBICHUS
MTOJTYYCHHBIX
pe3yIIbTaToB

YAOBJIETBOPUTEIILHO

CTymeHT  9YacCTHYHO
yMEeT HCIOJIb30BaTh
METOJTBI
TUTAHUPOBAHHUS
JKCIICPUMEHTA,
o0bpaboTku u
NPECTABICHHUS

MOy 4E€HHBIX
pe3yJbTaToB

HCYIOBJICTBOPUTCIILHO

CTy,HeHT HC yMECT
HCII0JIb30BaTh MCTOAbI
TJIAHUPOBAHU S




IKCIIEPUMEHTA,
00paboTKH u
IpeICTaBICHUS

MOy YEHHBIX
pe3yJIbTaTOB

Bnaneer
(BBICOKMH
YPOBEHB)

METOJlaMU
TUIAHUPOBAHUS
IKCIIEPUMEHTA,
00paboTku
NpeICTaBICHUS
HOJTyYeHHBIX
pe3yJIbTaTOB

OTJIMYHO

Bnaneer Ha BBICOKOM
ypOBHE

METOJaMH
IUTAaHUPOBAHUS
9KCIIEPHMEHTA,
00paboTkn u
NpeICTaBICHUS
MIOJTyYEeHHBIX
pe3yJbTaToB

XOPOLIIO

Bnaneer Ha
JIOCTaTOYHOM YPOBHE
METOJlaMH
TUIAaHUPOBAHUS
JKCIIEPUMEHTA,
00paboTkn u
NpeCTaBICHUS
MOJTyYESHHBIX
pe3yJbTaToB

YAOBJIIETBOPUTCIILHO

Biageer yactiHuHO
METOIaMH
TUIAHAPOBAHUS
IKCIIEPUMEHTA,
00paboTKH u
NpeICTaBIEHUS
TMOJTYYCHHBIX
PE3yIIBTATOB

HCYOBJIETBOPUTEIILHO

He Bnaneer

METOJaMH
IUIAaHUPOBAHUS
IKCIIEPUMEHTA,
00paboTkn u
NpeICTaBICHUS
MOJTyYESHHBIX
pe3yJbTaToB

I1K-13
CITOCOOHOCTHIO
y4acTBOBAaTh B
paspaboTke
TEXHOJIOTNYCCKUX
MPOCKTOB B COCTABE
ABTOPCKOTO
KOJJIEKTHBA

3HaeT
(TIoporoBsIit
YPOBEHB)

CHocoOBI yyacTus B
paspaboTke
TEXHOJIOTHYCCKHUX
MPOEKTOB B COCTaBe
aBTOPCKOTO
KOJUICKTHBA

OTJIMYHO

CryneHt B
COBEpLICHCTBE 3HALT:
CHOCOOBI yJacTus B
paspaboTke
TEXHOJIOTHYCCKHUX
TIPOEKTOB B COCTaBE
ABTOPCKOTO
KOJUIEKTUBA

XOPOIIIO

Crynenr B
JIOCTATOYHOW CTCIICHU
3HAET: CIIOCOOBI
y4acTus B pa3paboTKe
TEXHOJIOTHYCCKHUX
MPOCKTOB B COCTaBE
ABTOPCKOIO
KOJUICKTHUBA

YIOBJIETBOPHUTEIHLHO

CTyaeHT 4acTUIHO
3HAeT:

CIOCOOBI  y4acTHsi B
paspaboTtke
TEXHOJIOTHUECKHX




MOPOCKTOB B COCTaBC
aBTOPCKOT'O
KOJIJICKTHBA

HCYIOBJICTBOPUTCIILHO

CTyAeHT He 3HaeT:
CIOCOOBI  y4acTHsi B
pa3pabotke
TEXHOJIOTUYECKUX
MPOCKTOB B COCTaBe
ABTOPCKOTO
KOJUICKTHUBA

Ymeer
(TIpoIBUHY THII
YPOBEHB)

y4acTBOBATH B
pa3paboTke
TEXHOJIOTUYECKUX
IPOCKTOB B COCTABE
aBTOPCKOTO
KOJUICKTUBA

OTJINYHO

CrymeHT ymeer Ha
BBICOKOM yYpOBHE
y4acTBOBATh B
pa3paboTke
TEXHOJIOTHUECKHX
IPOEKTOB B COCTaBE
aBTOPCKOT0
KOJUICKTHBA

XOPOLIIO

CryneHT yMmeeT Ha
JOCTaTOYHOM YPOBHE
y4acTBOBATh B
paspabotke
TEXHOJIOTHYECKUX
MIPOCKTOB B COCTaBe
aBTOPCKOTO
KOJUIEKTHBA

YAOBJIIETBOPHUTCILHO

CTyaeHT  9acTHYHO
yMeer

y4acTBOBATh B
pa3paboTke
TEXHOJIOTHYCCKHUX
NPOEKTOB B COCTaBe
ABTOPCKOTO
KOJUIEKTHUBA

HCYIOBJICTBOPUTCIILHO

CTyneHT He ymeeT
y4acTBOBATh B
paspabotke
TEXHOJIOTUYECKUX
MPOEKTOB B COCTaBe
aBTOPCKOTO
KOJUICKTUBA

Bnageer
(BBICOKMIA
YPOBEHB)

CIIOCOOHOCTBIO
y4acTBOBAaTh B
paspaboTke
TCXHOJIOTHYCCKUX
MIPOCKTOB B COCTaBE
aBTOPCKOTO
KOJIJIEKTHBA

OTJIMYHO

Bnaneer Ha BBICOKOM
YpOBHE
CIIOCOOHOCTBIO
y4acTBOBATh B
paspaboTke
TEXHOJIOTHYECKUX
MPOEKTOB B COCTaBe
ABTOPCKOTO
KOJUIEKTHBA

XOPOIIIO

Bnaneer Ha
JIOCTAaTOYHOM ypPOBHE
CITOCOOHOCTEIO
Y4acTBOBATh B
paspaboTke
TCXHOJIOTHUYCCKUX
MMPOEKTOB B COCTaBe
ABTOPCKOI0
KOJIJIEKTHBA

YIOBJIETBOPHUTEIHHO

Bnaneer JaCTUYHO
CIIOCOOHOCTEIO
Yy4acTBOBATh B




paspabotke
TEXHOJIOTHUECKHX
IPOEKTOB B COCTaBe
ABTOPCKOTO
KOJUICKTHBA

HeyaoBneTBopuTebHO | He BJIA/IEET
CITOCOOHOCTEIO
y4acTBOBATh B
pa3paboTke

TEXHOJIOTUYECKUX
NPOCKTOB B COCTaBe
aBTOPCKOT'0
KOJUICKTHBA

|. Ouenounble cpencTBa 1J1s1 IPOMEKYTOUHOI aTTeCTAlUK

HpOMG)KYTO‘IHaH aTTeCTaly:A BKIIIOYACT OTBCT CTYACHTA Ha BOIIPOCHI K

9K3aMCHY U IIPOXOXKICHHUC UTOIOBOT'O TCCTA.

Kpmeplm BBICTABJICHUA OLCHKH CTYACHTY Ha IK3aMECHE

banasl, Ounenka 3avera
He00X0AMMBbIe
AJIsl OLEHKH
HTOI0BOI0
TecTa

TpeooBanus k opopMIIEHHBIM
KOMIIETEHIIUSIM B YCTHOM OTBeTe
CTY/ICHTa

85-100 OTJIUYHO

OTAUYHO BBICTABIISECTCS CTYJICHTY, Y
KOTOPOTo c(hOpMUPOBAHBI TPOUHBIC 3HAHUS
10 OMOTEXHOJOTUM MOJIOKA U MOJIOYHBIX
NPOAYKTOB. Biageer meronukamu
00paboTKH TEKYIIEH TPOU3BOICTBEHHOM
nH(popMaIuu, BEITIOJTHEHUS aHAJIN3a
MOJTYYEHHBIX JaHHBIX JIJIS1 UCTIOIb30BaHUS
B YIIPaBJICHUH KA4YE€CTBOM MOJIOYHOM

POAYKIUHU

75-85 XOPOIIIO

OneHka XOpouIo BBICTABISIETCSA CTYACHTY,
KOTOPBIN 3HAET 3HAUYNTEIbHYIO YaCTH
IPOrPaMMHOr0 MaTepHalla, HE T0IMyCKaeT
CYILECTBEHHBIX OIIMOOK, HO HEYBEPEHHO
BBITNIOJIHSIET MPAKTUYECKUE PAOOTHI

61-75 YJAOBJIETBOPUTEIHHO

OneHka yJ0BJIETBOPUTEIBHO BHICTABIISAETCS
CTYJIEHTY, KOTOPBII 3HAET 3HAUUTEIbHYIO
4acTH MPOrPaMMHOI0 MaTepuaia, HO
JIOMYCKAET CYIIECTBEHHbIE OLIMOKH,




HEYBEPEHHO C OOJBIINMHU 3aTPyTHEHUSIMU
BBIIIOJIHSAET MPAKTUYECKHE PA0OTHI

60-0 «HE 3aYTCHO» OreHKa HEYJOBIIETBOPUTEIHHO
BBICTABIIACTCS CTYJCHTY, KOTOPBIN HE 3HAET
3HAYUTENbHOM YaCTH MPOTPAMMHOTO
MaTepuana, JOIMyCKaeT CYIICCTBCHHBIE
OIKOKH, HEYBEPEHHO C OOJIBIIIMMHU
3aTPYTHCHUSMH BBIITOJIHACT MIPAKTHUECKHE
paboTHl U HE MOXKET MTPOJOIKHUTD
oOydeHue 6e3 TOTIOTHUTEIbHBIX 3aHATHI
110 COOTBETCTBYIOIICH TUCITUILINHE.

Bomnpocsl k 3k3amMmeny

1. OcHOBHBIE TIHIIEBbIE BEIIECTBA B IMHILIEBBIX CHUCTEMax — KpaTKas
XapaKTepUCTUKA

2. Knmaccudukanuys MUIEBbIX CUCTEM IO MPOUCXOXKICHUIO W UX KpaTKas
XapaKTEepUCTHKA

3. OCHOBHBIE TPYTIBI HEOPTAHWYECKUX BEIIECTB MUIIEBBIX CHCTEM

4. OCHOBHBIC TPYIIBI  BEHIECTB OPraHUYECKOTO  MPOUCXOKIACHUS,
BXOJSILIIME B COCTAB MUIIEBBIX CUCTEM

5. IlpuBeaure knaccu(UKAMIO MUINEBBIX MNPOAYKTOB MO (U3UYECKOU
CTPYKTYpE.

6. OT kakux (aKTOpPOB 3aBUCHT KOHCHUCTEHIIUS MPOIYKTOB KIETOYHOTO
CTpPOCHUSA?

7. JlaliTe XapaKTepUCTHUKY KUIAKAM HPOTYKTaM.

8. HazoBuTe cBOMCTBA Ke1e00pa3HbIX MPOTYKTOB.

9. lpuBenute  kimaccudukanuio  (U3HMUECKUX  CBOWCTB  MHUIIEBBIX
MPOTYKTOB.

10. Boga u ee cBoiicTBa

11. OcHoBHBIEC (POPMBI CBSI3U BOJIBI C BEIIECTBAMH MMHIIIEBHIX MPOAYKTOB

12. AKTUBHOCTh BOJBl B THIIEBBIX CHCTEMax M €€ BIIUSHUE
HaUXCOXPAHIEMOCTh

13. OnpeneneHnue coaepkaHusi BJIard B THUIIEBBIX CUCTEMaxX MPSMBIMHU

MCTOOAaMH.




14

. OHpC,HeJIGHI/IH COACpPIKaHMA BJIarM B IIHIICBBIX CUCTEMAX KOCBCHHLIMH

MCTOJaMHM.

15
16
CUCTEMAX
17
18

19.
20.
21.
22,
23.
24,
25.
26.
27,

. TpeOoBaHHUs K KAYECTBY MUTHEBOM BOJIbI

.KpaTKaSI XApPAKTCPUCTHUKA a30TCOACPZKAIINX BCIHICCTB B IIHIICBLIX

. CTpoeHne aMMHOKHUCIIOT

. XapaKkTepUCTUKA MPOTEUHOTEHHBIX AMUHOKHUCIIOT
Knaccudukanus aMUHOKHCIIOT

XVUMUYECKUE CBOWCTBA aMUHOKHCIIOT

[MenTunae! u nonuneruabl. OCOOEHHOCTH MENTUIHON CBA3U
benku, nx GyHKIUU U KpaTKasi XapaKTePUCTHKA
CrtpoeHnue 6enKoB

Knaccuduxanus 0enkos

buonornueckas 1eHHOCTh OEIKOB

N3menenust 6eKoB npu nepepadoTKe MUIIEBOTO CHIPhS

N3meHenust OenkoB NpH XpaHEeHUHM — (¢u3ndeckue u (U3UKO-

XUMHUYCCKHC IIPOOCCCHI

28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.

M3meHeHust OENIKOB MPU XPaHCHUH —XUMUYECKHE TTPOIIECCHI
W3meHeHust OSIKOB MPU XPaHCHUH — OMOXUMHUYECKHE TTPOTIECCHI
N3meHenust 6€KOB MpU XPaHEHUH — MUKPOOMOJIOTUYECKHUE MPOIIECCHI
XapakTeprucTruka 0€IKOB Pa3IUIHOTO MMUIIEBOTO CHIPhSI
Conepxanne OSIKOB B IUIIIEBBIX CUCTEMAaX

Omnpenenenue JTUMHUI0B U UX KpaTKas XapaKTEPUCTHKA
CtpoeHue JumnuioB

Knaccudukanus munuaos

OCHOBHBIC JKUPHBIC KUCIIOTHI, BXOJSAIIUE B COCTAB JIUITHIOB
OCHOBHBIE CBOWMCTBA KUPOB

DU3NKO-XUMUYECKUE TTOKA3ATEN KUPOB

KauecTBo xupoB

OcHoBHbIE cBOKCTBA (OCPOTUNHIOB



41. OcHOBHBIE CBOMCTBA CTEPUHOB

42. OCHOBHBIE CBOICTBA BOCKOB

43. I3MeHeHus1 ’KUPOB MPU TEXHOJIOTUYECKON 00paboTKe

44, VIameHeHus KUPOB MPH XpaHECHUHU

45. CozieprkaHue )KUPOB B MUIIEBBIX CHUCTEMAX

46. buonornueckas 3¢)(heKTUBHOCTH )KUPOB

47. OO0uras XxapaKTepucTUKa yIJIeBOI0B

48. Kimaccudukanust yriieBo0B

49. CopnepxaHue yIiaeBOI0B B MUIIEBBIX CUCTEMAX

50. YcBauBaemble U HEYCBAaUBAEMBbIE YIIIEBObI

51. MoHocaxapuabl — XapaKTepUCTUKA U CBOMCTBA

52. XapaKTepucTuKa MeHTo3

53. XapakTepucTHKa rekcos

54. Jlucaxapuapl — XapaKTepUCTHUKa U CBOMCTBA

55. Tpucaxapuapl — XapaKTepUCTUKA U CBOMCTBA

56. CtpoeHme KpaxMalia U €ro CBOHCTBa

57. CTpoeHue TIUKOTeHa U €T0 CBOMCTBA

58. CTpoeHue WHYIMHA U €T0 CBOWMCTBA

59. CtpoeHnue KIeTYaTKd | €€ CBOMCTBA

60. IlekTHHOBBIE BEIIECTBA — XapaKTEPUCTHKA U CBONCTBA

61. i3ameHeHus yrieBoa0B MPU XpaHEHUHU

62. V3MeHeHHs] YTIeBOMOB MPU TEXHOJOTHMUECKOW OOpaOOTKU CHIPhS U
IPOAYKTOB

63. Monuduxanus kpaxmana

64. Metoap! ornpesieneHusl yIiIeBOJAOB B MUIIEBBIX CUCTEMAX.

65. MeToap! BbIIENEHUS JIUIUI0B U3 ChIPbS U MUIIEBBIX MPOIYKTOB M HX

aHaJIn3.

HTorosoe TecTroBoe 3aaHue



Bapuanrt Ne 1
1. ITo mpoucxoKACHNI0 MUIIEBbIe CHCTEMbI MOKHO KJIacCH(PUMUIMPOBATH HA:
a) PacTurenbHblE M )KUBOTHBIE
0) ’KuBOTHBIE U1 MUHEPATIbHBIE
B) MuHepaJlbHbIE U PACTUTEIIbHBIE
r) PacturenbHble, )KUBOTHBIE M MUHEPAIbHBIE v/

2.K oprannyeckumM BelleCTBAM OTHOCSTCS:
a) GepMEHTHI B COJIU

0) Buramuns u pepMenTs v’

B) Conu 1 BoJia

r) Butamunsi, conu u pepMeHThI

3.Heoprannueckue BelecTBa MpeACTaBJIeHbI B BUJE:
a) Coneit, GepMEHTOB U BOJIbI

0) ®epMEHTOB U KUCIIOT

B) Bopl, coneil u kuciorv’

r) Kucnot u coneit

4. HeopraHnuyeckue 3JIeMeHTbI IeJISITCA HA TPYNIbI:

a) MakposaeMeHThl UyJIbTPAMUKPOITIEMEHTHI

0) MUKpPOAJIEMEHTHI U YIIbTPAMUKPOIIIEMEHTHI

B) MakpoasieMeHTbl 1 MUKPOJJIEMEHTHI

) MakposJ1eMEeHTHI, MUKPOIJIEMEHTHI HYJIbTPAMHKPOIIEMEHTHIY

5.OCHOBHBIMM MAaKPO03JeMEeHTAMH, KOTOPBHIEBXOJASIT B COCTAB OPraHMYecKHX
coeTUHEHU M, SIBJISIOTCS:

a) O,C, Hv

0) Br, Zn, I

B) Na, K, Se

r) Mg,Br, Al

6.K MUKpO3/1eMeHTaM OTHOCATCS:
a) Na, K, Mg

0) Pb, Al, S

B) Zn, Cu, Sev’

r) Na, Cl, K

7.Kak Ha3bIBaOTCS NMHUIIEBbIE CHCTEMBI, COCTOSIIIME U3 MOJMMEPHBIX YI1€BOI0B
WIH 13 0eJIKOB:

a) JKugkne nmpomayKThl

0) XKeneobpasusie v’

B) [lacToo6pa3zHbie

r) )KupHooOpa3zHbie



8.IlpuMepbI :KUPHOOOPA3HBIX NUIIEBBIX CHCTEM:
a) TomaTHas macrta, CbIpKOBasi Macca

0) Monoxko, ceipkoBas Macca, MalioHe3

B) CIIMBOYHOE MACjI0, Maprapu, IoKouamy’

r) Ctyanu, renu

9.Kak Ha3bIBalOTCHl NHINEBbIEe CHUCTEMbI, MMeEKIIHE TyCThble, KalleoOpa3HbIe,
TATy4YHe, CJAU3UCThIE CTPYKTYPbI:

a) Knerounoro crpoenus

0) XKeneoOpasHbie

B) [lacrooOpasubiev’

r) 2KupnooOpa3zHbie

10. CocTaB numieBbIX NPOAYKTOB MOKETOBITh PACCMOTPEH € TOYKH 3PEHHS:
a) MosneKyIIpHONOHHON Y

0) MounekysipHOii

B) NonHoM

r) ATOMHO#

11. Kakumu ¢pu3nyecKMMH CBOMCTBAMHM 00J1a1aeT BOJA:
a) Bricokas TemnepaTypa miaBiIeHUs, KUTICHUS U UCTIApEHUs
0) OGnamaet GOJIBIIUM MOBEPXHOCTHBIM HATSKEHUEM

B) O06aiaet OONBIION YACIbHON TEMIIOEMKOCTHIO

r) Bee Bhlnenepeunciennoev’

12. CBoiicTBA NMMILEBBIX CHCTEM 3aBHCAT OT:

a) KonuuecTtBa comeprxarieiicss BOJAbl U €€ TeMIEpaTypoi KUTICHUS

6) Kommuectsa comeprkaineiicss BoAbl U GOPMBI CBSA3HU €€ C APYTHMH BellecTBaMu v’
B) Y A€NbHON TEMIOEMKOCTH BOJBI U (DOPMBI CBSI3U €€ C APYTHUMH BEIIECTBAMU

r) Huuero u3 BellIenepeyrciIeHHOTO

13. Boaa B nuIIeBBIX CHCTEMAX JAEJIUTCH HA:
a) CBOOOHYIO U HECBSI3AaHHYIO

0) N3onupoBaHHYIO U CBSI3aHHYIO

B) CBOOOIHYIO U CBSA3aHHYIO v/

r) M3011MpOBaHHYIO U HECBS3aHHYIO

14. Kakue ocHoBHbIe (opMBbI CBSI3M BOJAbl C BeIIECTBAMH M CTPYKTYPHBIMH
3JIeMEHTAMM MUIEBbIX MPOAYKTOB B NMOPsiiKe YObIBAIOIIEl IJHEPIHU BbI1eJISIOT:
a) Xumudeckas, QU3NKO-XUMUYECKast U PU3NKO-MEXaHHUECKasy

0)Xumuueckasi u CTpyKTypHas

B) XuMu4eckas U GU3NKO-XuMHUUYeCKas

r) XuMu4ueckas, CTpyKTypHasi, pu3nKo-XUMHUYECKasl

15. Kakoe conep:kanue BOAbI B Msice:
a) 24-32%



6) 58-74%Y
B) 62-84%
r) 87-90%

16. K numeBbIM cucreMam ¢ akTUBHOCTBIO oT 0,90 mo 0,95 orHocaTca
cJeaylomue NpoayKThI:

a) Bapenne, Myka, KpyIma

0) Mooxko, mokosa

B) Kedup, cmerana, coip

r) X1eb, BeTunHa, TBOpory’

17. MakcuMajibHasi aKTHBHOCTb BO/AbI, JONYCTHMAsi B CYXHX cHcTeMax 0e3
MOTEPH KeJIaeMbIX CBOHCTB, J10/17KHA COCTABJIATH:

a) ot 0,54 10 0,65

0) or 0,34 10 0,50v

B) oT 0,65 1o 0,85

r)or 0,95 mo 1,0

18. O0mas xecTKOCTh BOABI J0JI2KHA COCTABJIATH:
a) He Oosee 7 Mr-ske/av’

0) Oonee 7 Mr-sKB/a

B) He 6osee 10 Mr-sKkB/m

r) 6osee 10 Mr-skB/n

19. Koau-uHaeKc (KOJHYECTBO KHIIEYHBIX MAJ0YeK B OJHOM JIATPE BOIbI)
JTOJIZKHO COCTABJISITh:

a)oomee 5

0) 6omee 3

B) He Oonee 3 v

r) He Ooiee 5

20. M3 oOuiero coaep:kaHusi Aa30TCOAEPKAIIMX BelIECTB OCHOBHYI [10JII0
COCTaBJISIIOT:

a) benku u HeOenKoBbIe coeuHEHUsT v/

0) YraeBos

B) AMMHaK

r) XKupsl

21. HeOesikoBbI€e cOeIMHEHNS B PbI0€ COCTABJISIIOT:
a) 5,4-7,1%

0) 1,7-3%

B) 8-38%V

r) 6,8-10%

22. AMHUHOKHCJIOTBI — OTO:


http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=4&cad=rja&ved=0CD4QFjAD&url=http%3A%2F%2Fwww.medical-enc.ru%2F10%2Fcoli_index.shtml&ei=OGdWUqz6H8eI4ASZxoHABw&usg=AFQjCNFcC_FI3GpxL32ZblFAgsE3MYEFmg&bvm=bv.53760139,d.bGE

a) BemectBa, conepxariue KapOOHWIBHYIO TPYIIy U HECKOJIBKO THUAPOKCHIBHBIX
TPyl

0) BemectBa, comeprkaiue KapOOHHIBHYIO TPYIIITY U aMUHOTPYIIITY

B) BemiecTsa, copepxarine KapOOKCHIBHYO TPYIITY ¥ aMAHOTPYIITY Y’

r) Bemectsa, cogepxaiiye ruIpOKCHIBHYIO TPYIIITY U aMUHOTPYIIITY

23. AMHHOKHUCJIOTHI KJIacCH(PUUMPYIOTCS HA:
a) [lukinueckue U reTeporuKInIecKue

0) AIIUKIINYECKUE U TOMOIMKINYECKUE

B) LlukIndyeckre 1 TOMOIUKINYECKUE

) ALMKIMYECKHE U UKINYECKUeY

24. llukanveckue aMMHOKHCJIOTHI BKJIKOYAIOT B Ce0s:
a) TOMOIIMKIMYECKHE U TETEPOIIMKINIECKUE v/

0) MoHOaMHUHOKapOOHOBBIE U TUAMHUHOKAPOOHOBBIE

B) MOHOAMUHOIUKAPOOHOBBIC U TUAMUHOIUKAPOOHOBBIC
r) Huyero u3 BeIenepeyncieHHOTO

25. B KakuX COCTOSTHUSIX MOT'YT CYIIeCTBOBATH O€JIKM:
a) XKuakom u razoo0pazHOM

0) [Momy»xuaxomMu TBEpAOM

B) TBepaoM u razoo0pazHOM

1) JKuaKoM, OIyXUIKOM U TBEPIAOM v

26. YkaxuTe cogep:kaHue BOJAOPOIa B 0esIKax:
a) 15-17,6%

0) 0,5- 2,5%

B) 21,2 - 23,7%

) 6,5—7,3%v

27. Camblii 00JIb111011 U3 U3BECTHBIX B HACTOsILEE BpeMs 0€JIKOB:
a) [lentun

0) Turuav’

B) [lencun

r) Keron

28. lenarypanueii 6eJika Ha3bIBAKOT:

a) M3menennss B ero OHMOJOTHYECKONM aKTUBHOCTH WM (PUUKO-XUMUYECKUX
cBoiicTBaxv’

0) Paspymienue cTpykTypsl OeiKa B pe3yJIbTaTe BIMSHHS BPEIHBIX (PAaKTOPOB

B) MI3MeHeHus B CTpyKType Oenka

r) Paszpymienne 6e1KOBBIX COCTMHEHUN

29. 1o pacTBOpUMOCTH 0€eJIKH KJIacCH(PUIUPYIOT HA:
a) AnTbOyMUHBI, TJI00YJIUHBI U TIPOJIAMUHBI



0) ['1roTenHbl ¥ MPOTEHOUIBI
B) [IpoTaMUHBIN TUCTOHBI
r) Bce Bhimenepeunciaentnoe v’

30. Ykaxure rpynmny 0ejJKoB, KOTOpble¢ PACTBOPAIOTCS B BOJe, 4 IPH KUIISTYCHU U

CBEPTHIBAIOTCS:
a) I'mcToHbl

0) Anb0yMUHBEIY
B) ['mroTaMuHbI
r) ['1oOymuHbI

31. Ykaxure rpynmny 0eJIKOB, KOTOPbIe He PACTBOPSieTCsl B BOJE, 2 PACTBOPAIOTCH

B ¢J1a0bIX pacTBOpax ot 5 10 15%:
a) I'mcToHbl

0) IIponaMunbI

B) AbOYMHHBI

r) ['moGymuub v’

32. KazeuH (TBOpOT) sIBJIsIeTCS IPUMEPOM JIJIsI:

a) ®ochomnporen10Bv’
0) Jlummonporen 0B

B) XpOMOIIPOTEUIOB
r) [muxonpoTtenoB

33. Conep:xanue 0eJ1KOB B MOJIOKE COCTABJISIET:

a)3-4% v
0) 10 -15%
B)13-14%
r)2-5%

34. CyrouHasi NOTPpeOHOCTH B 0eJIKaX Il B3POCJIOr0 YeJI0BEeKa COCTABJISIET:

a) 7 rpamMM Ha 1 Kr Macchl Tena

0) 6 rpamM Ha 1 KT Macchl Tena

B) 5 rpamm Ha 1 kr maccel Tena v’
r) 3 rpamMma Ha 1 KT Macchl Tena

35. B3aumopeiicTBHe JeHATYPHMPOBAHHBIX MOJEKY.JI

KPYIHBIX YACTHI] HA3bIBAETCS:
a) 'unparanueit

0) Jectpykuueit

B) ArperupoBanuemvy’

r) Jlerunparanueit

36. H3meHeHHe OeJIKOB MNPH XPaHEHHUH
rPYyNIbI:

IMAIIEBbIX

¢ oOpa3zoBaHueM 0OoJiee

NPOAYKTOB [I€JUTCH HA



a) Xumudeckue u Gu3nuecKue mpouecchl

0) Xumuyeckue 1 OMOXUMHUYECKUE MPOIECCHI

B) Ou3uyeckre U GPU3NKO-XUMUUYECKUE TTPOLIECCHI
r) Bee Bolmenepeuncientnoev’

37.CKo0JIbKO BbIeJsIeTCsl KKAJ NPU ycBoeHuu 1 rpamMma Oenka:
a) 8 KKai

0) 4 xkan v’

B) 5 KKaJ

r) 3 KKaj

Bapuant Ne 2
1.Y10 OTHOCHTCH K BelecTBaM, OOJBUIMHCTBO M3 KOTOPBIX INPEICTABJISIOT
c000H ci10KHbIEe I(PUPBI KAPOOHOBBIX KMCJIOT U CIIUPTOB:
A) munuaer;*
b) yrneBoapl;
B) Oenku;
') BUTAaMUHBIL;

2. KakoBa ocHOBHAasi (PYHKIIMSI JIUTIH/IOB:
A) TpaHCTIOpTHAS;

b) 3amuTHas;

B) suepreruueckas;*

I') bepmenTaTuBHas

3. KakoBbl 0OCHOBHbIE (PYHKIMHU JIUITH/IOB:
A) I'mnpodoOHOCTE;

b) HepacTBOpUMOCTH B BOJIE;

B) BepHO TOIBKO «A»;

') BepHO «A» U «by»;*

4. Kakue moiMHeHACBHINIEHHbIE JKMPHbIE KHCJOTbI, HeCHHTE3HpyeMble
OPraHM3MoOM YeJI0BeKa, BXOAAT B COCTAB KUPOB:

A) nuHONEBas;

b) nuHonenoBas;

B) apaxunonoBas;

') Bce BhIenepeuncieHHoe™

5. Ha kakue rpynnsl no nmpoucxoxAeHUI0 AeJAT KUPbI:
A) HaCBHIIICHHBIC U HEHACHIIIICHHBIE,

b) pacturenbHbie U )KUBOTHBIE;*

B) npocThie u clioXHbBIE;

') mpenenbHble HEMpeeabHbIE

6. U3 4ero Mo:xHo 100bITh pACTUTEIbHbIE JKUPbI:



A) MOJIOKO;

b) ’xupoBble TKaHU;
B) mskoTh mionos;*
I') xpsium

7. K kakomMy BUAy KMBOTHBIX }KMPOB MOKHO OTHECTH KONBITHbIH KUP:
A) xuakue;*

b) TBepabie;

B) I'azo06pa3Hsie;

I') cyxue

8. OT 4ero 3aBUCHT Ka4eCTBO U COAEPKAHHE KUPOB Yy PACTEHUIA:
A) BO3pacra;

b) nona;

B) crenenu ynutaHHocTH;

') KIMMaTHYECKUX yCIOBHA™

9. KakoBblI IaHHBIE 0 COAEPKAHUHU KHPOB B MaprapuHe:
A) 2,3%;

b) 55%;

B) 82,5%;*

I 12,1%

10. KakoBbI JaHHBIE 0 COAEP:KAHUM KMPOB B OBOLIAX:
A) 0,1-0,5%;*

b) 0,4-20%;

B) 5,8-33,6%;

10,8-1,1%

11. Cko0JIbKO B CYTKH HE00X0AMMO KHPOB B3POCJIOMY YeJI0BEKY:
A) 30-50mMr;

b) 80-100mr;*

B) 120-180mr;

') 200-400mr

12. KakoBo [ejieHHe >KUPHBIX KHCJIOT, BXOISIIIIUX B COCTaB KUPOB, B
3aBUCUMOCTH OT XapaKTepa CBSA3M YIJIePOJIHbIX ATOMOB B YIJIEPOAHOM 1eNu:
A) HaCBIIIIEHHBIC U HEHACBIIIICHHBIE;

b) pacTutenbHbIe U KUBOTHBIC;

B) npocTble U ClIOKHbBIE;

') npenenvHbIE U HENIpeaeIbHbIE™

13. Kakyo KOHCHCTEHIIMIO HMeeT PbIOUii JKUP NMPHU KOMHATHOM TeMIieparype:
A) xeneobpas3Hyo;
b) 'az006pa3nyto;



B) Trepayto;
I') Kuakyro*

14. KakoBa TeMnepaTypa ILIaBJIeHHs 5KHPOB MOJIOKA:
A) >37°C;

B) <37°C;*

B) <10°C;

') =37°C;

15. KakoBa ycBOsIeMOCTBb sKHPA POraToro cKora:
A) 90%;*

b) 50%;

B) 97%;

') 20%

16. Kakoihi u3 GuU3NKO-XHMHYECKHX IOKa3aTeliell JKUPOB IOKa3bIBaeT,
CKOJIBKO MI €JAKOro KajJusl Tpeldyercs sl HeWTpaau3aluud CBOOOJAHBIX
JKHPHBIX KHCJIOT:

A) epeKrCHOE YUCIIO;

b) liogHoe uncno;

B) kucnotHoe uucio;*

') aneTmipHOE YHCIIO

17. Kakoii u3 (uU3MKO-XHMHMYECKHX IMOKa3aTejled KUPOB MOKa3bIBaeT
coJep:KaHue B KHpe NPOAYKTOB IOJMMEPH3AllMM W BO3pacTraer 1o Mepe
yYBeJIMYCHUS MPOAOJIKMTEJIbHOCTH HATPEBAHMS KHPA:

A) BA3KOCTb KHUPOB;*

b) koadduimenT npenomienus;

B) TemniepaTtypa niaBieHus;

') onTryeckast MIOTHOCTh

18. Kakoii Bua ruipoin3a sKupa npoucxXoauT Moj AeMCTBHEM JIMIA3:
A) MHIYKIIMOHHBIN;

b) rugponutuueckuii;

B) HedepMeHTaTHBHBIN;

I') bepmenTaTuBHBIA™

19. B kakoM npoayKTe MOKHO HAOJII0AATH IIyOOKMH I'MAPOJIM3 KHPOB NPH
U3rOTOBJICHUM U 0COOEHHO NMPU XPAHEHUH:

A) MOJIOKO;

b) Gekon; *

B) MoOpKOBB;

I') orypr



20. B kakoM mepuoae CAMOOKHCJEHHMSI SKHPOB He OOHAPY:KHBAKOTCHA
OKMCJIUTEIbHbIC IPeBPAlllCHUS

A) MHIYKITMOHHBIN;*

b) BakyyMHBII;

B) nporopkanue;

[') mOCTUHIYKITMOHHBII

21. Kakoe Ha3BaHHe HOCUT NMPOIECC OKUCIEHUS KUPOB, XapPAKTEPU3YIOLITUTICS
HCYE3HOBEHHEM OKPACKH, YIJIOTHEHHEM KHPA, TMOSIBJEHUEM CAJINCTOH
KOHCHCTEHINH:

A) CaMOOKHUCIICHHUE;

b) runponus;

B) ocanuBanue;*

') mporopkanue

22. Ha CcKOJIBKO rpynm MOKHO Pa3fejJMTh NPOAYKTbI, o0pa3yrouiuecs Mpu
ABTOOKHMCJICHHMU M TEPMUYECKOM OKHMCJICHHUU:

A) 6;

b) 3;*

B) 5;

4

23. IIpucyTcTBHEM 4ero MOKHO O0BbSICHUTDH €KHH 3aMax ropejoro B mpoiecce
HArpeBa KUpPAa:

A) akpoiieuna;*

b) numnas;

B) kucinor;

I') bepmenToB

24. Kaxkoi npeacraBuTe/ib 300CTEPUHOB Y4aCTBYeT B 00pa30BAHMH TOPMOHOB
HA/ANO4Ye4YHUKOB H apyrux bAB:

A)cTUrMacTepuH;

b) nenurus,;

B) kedanun;

I') xonmectepus;*

25. Kaxkoiu NPeACTABUTEIb ¢urocrepunos npu 00 rydeHUMn
YAbTPa(H01eTOBLIMU JIyYaMU NMEePeXoauT B BUTaMuH /I

A) XoJleCTepUH;

b) remornoOuH;

B) sprocrepoan;*

I') sprocrepun

26. KakoBo cogepkaHue CTEPUHOB B KMPaX INYHBIX JKeJITKOB:
A) 1,6%;*



b) 34%;
B) 0,2%;
') 20%

27. Kako#l CJOXHBIA 3()MpP OTHOCUTCH K IpYyIIe KUPONOAOOHBIX BelleCTB,
MOCTPOCHHBIX 3(QHUPOOOPA3HO U3 BBICOKOMOJIEKYJIAPHBIX OJHOATOMHBIX
CIIMPTOB M BHICIIUX MOHOKAPOOHOBBIX KUPHBIX KHUCJIOT:

A) KUpHI,

b) dpochomunumamr;

B) crepunsr;

I') Bocku™

28. YTo siBiIsieTCS MPEACTABUTEIEM BOCKOB KHUBOTHOIO ITPOUCX0KICHUSA
A) MueTuHbIN BOCK;

b) nanonuH;

B) cnepmarier;

') Bce BbIIIENIEpEUHUCIICHHOE™

Bapuant Ne 3
1.BbIcOKOMOJIEKY/ISIDHbIE OpPraHHYecKHe BellecTBa, CcOCTosiue H3 ajb(da-
AMUHOKHCJIOT, COeTHHEHHBIX B I[ENMOYKY NMENTHIHON CBI3BIO — 3TO:
a) Jlumnumsr,
b) Vraesousr,
c) benkwu

2.MoHomepamu 0eJIKOB AABJISIIOTCS:
a) MoHocaxapuibl,
b) AMHMHOKHCIIOTBI,
c) I'muuepuH.

3.YcTraHoBuTe COOTBETCTBHE:

A.TlepBuyHas CTpyKTYypa 1.JIokanbHOE YIOPSI0YMBAHUE dbparmeHTa
MTOJIUIIENTUIHON eI, CTaOMIIM3UPOBAHHOE
BOJIOPOAHBIMU CBS3IMHU

B.Bropuunas ctpykrypa 2.1TpocTpaHCTBEHHOE CTPOEHUE MOJUIENTUAHON IEMH,
NSNS KOBaJICHTHbIE U TUAPOGOOHBIE
B3aUMOJECHUCTBUS

C.TpeTnuHnas cTpyKTypa 3.B3aumnoe pACIIOJIOKEHUE HECKOJIBKUX
MOJIMMIENTUIHBIX T[EeNed B COCTaBe €IUHOI0 OEJIIKOBOTO
KOMILJIEKCa

D.UerBepruunas ctpykrypa | 4.IlociaenoBarenbHOCTh aMUHOKHUCIOTHBIX OCTAaTKOB B
MOJIMIIEIITUIHOM IIEHN

4.3MeHeHMe NMPOCTPAHCTBEHHOM CTPYKTYPHI 0eJIKa MoJA BO3/eiicTBHEM BHEIIHHX
(pakTopos — 310:



a) I'mapomus;
b) Jlenarypanus;
C) Penaryparus

5.I1pu ycBoenun 1 rpaMma 0ejika BbIIeJISIETCS
a) 15 xkan sHepruw;
b) 4 xkan sHeprum;
C) 10 kKaJ1 PHEprUH

6.Kak Ha3pIBaeTcsi siBJIeHHEe, 00paTHOE HA0OYXaHMIO, T.€. OT/AeJIeHHEe BOAbI OT reJisi?:
a) JleHarypanus;
b) I'maparanus;
c) Cunepesuc

7.B3uMoeiicTBHe JeHATYPHMPOBAHHBIX MOJIEKYJ Oejika ¢ oOpa3oBaHuem 0oJiee
KPYIHBIX YaCTHIl HA3bIBAETCS:

a) ArperupoBaHHEM;

b) Jeruapararus;

c) Jenarypanus

d)

8.JecTpykumst — 3T10:

a) M3meHenne OCIKOB CBSA3aHHO C MX pa3pymICHHEM MaKPOMOJIEKYI C
ormeruiecHrueM cHavana Jieryuux BemiectB (NHs, H.S, CO,, PH3), a 3aTteM mocie
JIeTIOJIMMEPHU3AIIUN OCITKOBOM OMOMOJICKYJIBI BOJIOPACTBOPUMBIX
a30TCOJICPKAIIUX BEUIECTB;

b) BsaumopaeiicTBrE ¢ BOMOM, IOCTYIAIOIIEH M3 OKPYKAIOIIEH CPEIbL;

c) Iloteps OenmkaMu CBS3aHHOMW BOJIBI IO BIMSHAEM BHEIIHUX BO3JACHCTBHIA

9.I'1aBHOI 0COOCHHOCTBIO ICHATYPALMHU 0€JIKOB SIBJISACTCSH:
a) Menstorcs pu3HUECKHUe CBOMCTBA, 8 XUMHYSCKUN COCTAB OCTACTCS MPEIKHUM;
b) Menstorcst puznyecKrue CBOMCTBA U U3MEHSAETCS XMMHYCCKUI COCTaB;
C) M3MeHeHMI HE IPOUCXO/IHUT.

10.YcTaHoOBUTE COOTBETCTBHE:

A.80-90°C 1.0tnenenue Heopranumdeckoro ¢docdopa, obpazoBanue NHs,
H,S, H,COs

B.6ombme 90°C | 2. AMMHOKHCIIOTBI, BCTyIIas BO B3aUMOJEHCTBHE C YIJIEBOJAMH,
MOJIBEPTasACh PACIICTUICHUIO TOJ JACWCTBUEM TeMIepaTypsl U
OKHCIIUTETPHOMY pa3NIO)KEHUI0 B TMPHUCYTCTBUU KHUCIOpPOJa B
BO3/yXe, 00pa3yloT COEAMHEHUs, HEeIOCTYIHbIE pPACILICTIIICHUIO
depmMenTamMu, M pacmagaschb 10  HU3KOMOJIEKYJISPHBIX
COEMHEHUI MPOUCXOANT NOTeps 00IIEero a30Ta

C.60nbmie 100°C | 3.He BHI3BIBAaCT CYLIECTBEHHBIX HM3MEHEHUN aMUHOKHCIOTHOTO
cocTaBa




11.Kak Ha3bIBaeTcsi peakuusi, NPU KOTOPOl NMPOUCXOAUT XHUMHYECKAS PeaKkuus
MEK1Y aMHHOKHCJIOTOH M €caxapoM, KaK NMPaBWjio, npu HarpeBanuu. Ilpumepom
TAKOW peaKluH SIBJISIETCH KApKa Msca WM BbINleYKa XJie0a, Koraa B mpoiecce
HATpPeBaHHMSl NMHUIIEBOr0 MPOAYKTA BO3HUKAET THUNMYHBIM 3amax, HBET M BKYC
NPUTOTOBJICHHOM MUIIK?:

a) Peaxmus Maiisipa;

b) Peaxmmst Kydeposa;

C) buypetoBas peakuusi.

12.ABTOJM3 3TO:
a) CrapeHue OCIKOB M KOJUIOHIOB, COIMPOBOXKIAIOIIECECS CHHKCHUEM CIIOCOOHOCTH
0eKOB K HAOYXaHUIO U PAaCTBOPUMOCTH;
b) IIporecc, 00ycnoBACHHBIN AeHCTBHEM (DEPMEHTOB CaMOTO MPOIYKTa;
C) JeHarypamus OCIIKOB, COJIEPIKANTUXCS B MOPECHCTEMAX.

13.Yka:xkuTe npaBUIbHYIO N0CJI€10BATEILHOCTH ABTO/IM3a MsACA:

a) CospeBanue (TIpoTeOIM3 OSIKOB) — TIIyOOKUH aBTONIM3 (pacmaa OCIIKOB, XKUPOB)
— nocney0oiiHOe OKOYEHEHHE (HAKOIUJIEHHME MOJOYHOM KHUCIOThI, 00pa3oBaHHE
HEPACTBOPUMOTO OEITKOBOTO KOMILJIEKCAa — AKTOMHUO31HA);

b) IMocneyboitHOoe OKOuUeHeHHE (HAKOIICHHE MOJIOYHOW KHCIIOTHI, 0Opa3oBaHHE
HEPACTBOPUMOTO OEJIKOBOTO KOMILIEKCA — aKTOMHO3MHA)— TIIyOOKHI aBTOJIU3
(pacmiag 6enkoB, xxupoB)— Co3peBanue (IIPOTEOIU3 OCIKOB);

c) IlocneyOoitHoe OKOYeHEeHHE (HAKOIUICHHE MOJIOYHOM KHCIOThI, OOpa3oBaHHE
HEpPacCTBOPUMOTO OEIKOBOro KOMIUJIEKca — akToMuosuHa) — (Co3peBaHue
(mpoTeonu3 0eIKoB)— TIIyOOKHUH aBTOIN3 (pacmaj] OEIKOB, JKUPOB).

14.YcTaHoBuTEe COOTBETCTBHE:

A.Ouznueckne u Qusnko-xumuyeckue | 1.IIpoueccsr, 00yCJIOBJIEHHbIE

MPOLIECCHI JEVCTBUEM dbepMeHTOB caMmoro
IPOAYKTA

B.Xumuueckue nporecchol 2.I'nuenue, TIyOOKUl pacraj OeIKOB U
IPOYKTOB 170'¢ TUIPOJIN3A,
COIPOBOKIAOIIEECs oOpa3zoBaHuEeM
MPUSATHOMAXHYIIMX BEIIECTB

C.buoxumMuyeckue mporecchl 3.Ctapenue O€IKOB ©  KOJUJIOWUIOB,
CONPOBOXK/IAIOIIEECS CHI)KEHHUEM
CIIOCOOHOCTH O€JNKOB K HaO0yXaHUI0 U
PacTBOPUMOCTHU

D.Mukpo6uoJIoru4ecKue mporecchl 4.Jlenatypaiusi O€JIKOB, COJIEPIKAIIUXCS
B MOpecHCTEMax

15.Kakoe npyroe Ha3panue 0eJK0OB?:
a) Ilporeunsr;
b) IlexTuHsr,
c) IleHTO3EL.



16.Penarypauus — 310:
a) Hapymenne ecTecTBEHHOU CTPYKTYphI OeKa;
b) IIporecc caMOOKUCIICHUST aMUHOKHCIIOT;
C) BoccraHoBIieHHE €CTECTBEHHOM CTPYKTYPHI OeIIKa.

17.K kakoii cTpykType 0ejIKa OTHOCUTCH Ir100yJaa?:
a) IlepBuuHoOii;
b) BropuuHoii;
c) TperuuHol;
d) YerBepTHUHOIA.

18.®@epMenTaMU HA3BIBAKTCHA
a) OenmKu-KaTau3aTOPhI;
b) Genku-perynsaTops;
C) JeHaTyparsbl.

19.Kakoi peakumeit MOKHO O0OHAPYKUTH OeJIKU?:
a) KCaHTONPOTCHHOBOW;
b) ¢ moMoIbo MepMaHTraHaTa Kajius;
C) C MOMOIIBIO PEAKIIUU «CEPEOPSIHOTO 3epKajiay.

20.YkaxnTe, K KAKOMY KJIACCY BelleCTB OTHOCUTCH reMOrJI00uH
a) aMHHOKHUCIIOTHI;
b) Oenkwu;
C) moJHMcaxapujbl.

Bapuant Ne 4
1. ¥YriieBogamm Ha3bIBAKOT:

a) HeogHOpoaHBIC B XUMHUUYECKOM OTHOIICHHH BEIIECTBA, OOJBITUHCTBO
U3 KOTOPBIX MPEJCTABISAIOT COO0OM CloXKHbIE A(UPB KapOOHOBBIX
KHCTIOT U CIIUPTOB

b) IIupoko pacnpocTpaHEHHbIC B MPUPOJC COSTUHCHHMSI, BKIFOYAIONINE B
cBoii coctaB C, Hy u Oy, 06mmie#t hopmynon ChH2,0,

C) OpraHuueckre BEIECTBA, COJEpPXKANIME KApOOKCHIIBHYIO M aMHHA
I'pymiry

d) Bce BhImenepeyncieHHOEe

2. Kakmue BemecTBa He OTHOCHTCS K CJI0KHBIM YrJieBoaM?
a) Jlucaxapusl
b) Onurocaxapuisl
C) MoHocaxapuibl
d) IMonucaxapumpi

3. KakoBa cyTrouHasi noTpe0OHOCTH YIJIEBOJA0OB Y B3POCJIOro YejioBeka?



a) 400-500 r
b) 250-300 r
c) 150-200 r
d) 100-350 r

4. Kakue BelecTBa OTHOCSTCS K Aucaxapuaam?
a) Caxaposa
b) Mainbrosa
c) JlakTto3a
d) Bce BhlIIenepeunciacHHOE

5. B cocTaB NUIIEBBIX CHCTEM Yallle BCero BXOISAT:
a) IleHto3sl
b) I'exco3bl
c) Bepno ToJsbKO a
d) O06a BapuanTa BEpHbI

6. Kak Ha3bIBaeTcsi >KHBOTHBIX KpaxmaJi?
a) ['nmukoren
b) Llemmrono3a
C) ManHo3a
d) I'enmocrar

7. B KaKkHX cucTeMax NpHCYTCTBYeT KpaxmaJ?
a) B xonderax
b) B oBomax
c) B moioke
d) B kaptodere

8. Kakas u3 Hu:KenepeuncjaeHHbIX (POPMYJI OTHOCUTCS K MEHTO3aM?
8.) C7H1105
b) CsH10Os
¢) CsH1206
d) Celeoe

9. B cocraB 4ero BXxoauT pudo3a?
a) PHK
b) JHK
C) BepHo TosbKO O
d) O6a oTBeTa BEepHBI

10.B KaKOM COCTOSIHMM HAXOJATCHA IeKCo3bI?
a) B cBO0OOIHOM U CBA3aHHOM
b) Toabko B cBOOOIHOM
C) Tonbko B CBA3aHHOM




d) B HecBoOOIHOM

11.Kak mo-apyromy Ha3bIBaKT IJIIOK03Yy?
a) TpOCTHHKOBBIW caxap
b) BuHOTpaaHBII caxap
C) MoJouHBI# caxap
d) KnyOHn4HBIN caxap

12.T'aj1aKkTO032 BXOAUT B COCTAB:
a) IlenTo3sl
b) MaibTo3sl
c) JlakTo3sl
d) I'exco3sl

13.B kakoii nuIEeBOI cucTeMe MPUCYTCTBYEeT MAHHO3a?
a) B koxype s0710Ka
b) B koxype anenbcrHa
C) B xoxype kuBu
d) B xoxype 6anana

14 Kakas u3 HMKenepeducaeHHbIX GopMyJ OTHOCUTCS K Aucaxapuaam?
a) CioH20n
b) C12H1102
c) C11H201,
d) CxHi50;

15.Incaxapuabl ObIBAIOT:
a) BoccranaBnuBaromue
b) HeBoccraHnaBiuBaroIiye
c) BepHo ToyBKO a
d) O6a oTBeTa BEepHBI

16.KakoBo cojep:kaHue caxapo3bl B CaXapHoii cBeKJie?
a) Mo 50%
b) 1o 35%
c) Mo 20%
d) 1o 45%

17.B kakoii nuieBoOi cucTeMe NPUCYTCTBYEeT TPU(PPYKTO3aH?
a) B oBomax
b) B moioke
c) B kaproderne
d) B pikaHo#i Myke

18.Kakumu cBSI3SIMU CBA3AHBI MEXKIY CO000ii 0OCTATKH MOHOCAXapUaA0B?



a) [JIHMKO3MIHBIMU
b) MoHHBIMU

c) BomopomHbiMu
d) HemomnspabiMu

19.Kakas u3 HHKeNepedncJIeHHbIX (POPMYJI OTHOCHTCS K Kpaxmasiam?
a) CeH130s
b) (CgH1506)n
C) CsH1506
d) (CeH100s)n

20.KakoBo cojep:kaHue KpaxMaJa B ropoxe?
a) 12-24%
b) 42-60%
c) 63-63%
d) 70-76%

21. AnynuH — 370"
a) OcCTaTKH III0KO3BbI
b) Ocratku kpaxmaia
C) Ocratku HPYKTO3BI
d) Ocrtatku caxapo3sbl

22.KakoBo cojep:kaHue KpaxMaJa B kapTogene?
a) 12-24%
b) 42-60%
c) 70-75%
d) 15-35%

23.K nNeKTHHOBBIM BellleCTBAM OTHOCSTCS:
a) TlexTHHOBAs KUCIIOTA
b) Ilextun
c) IIporomnekTuH
d) Bce BhlIIenepeunciacHHOE

24.KakoBo cojiepkaHue MeKTHHOBBIX BelIeCTB B ThIKBe?
a) 0,3-0,5%
b) 0,5-0,6%
c) 0,3-1,5%
d) 0,3-1,7%

25.KakoBa MoJieKyJISIpHAsi Macca MEKTHHOBOWH KHUCJI0THI?
a) 25-200 T
b) 65-150 T
c) 35-195T



d) 25-150 t

26.11e/u110103a — 3TO IPUPOAHBbIIA:
a) Jucaxapwun
b) MoHocaxapwun
C) Omnmrocaxapwu
d) Hoaucaxapuna

27.a-ry10K03a oopasyercsi NpU rUAPoOJIN3e:
a) Caxapo3sbl
b) Kpaxmana
c) Kieruyarku
d) I'mukorena

28.Camblii cjaikuii U3 caxapoB — 3TO:
a) Ppykrosza
b) I'moko3a
C) ManbTo3a
d) Pubo3a

29.BbiGepuTe BelmecTBa, KOTOPbIE SIBJASKOTCS MPUPOIHLIMH MOJHUMepaMu’?
a) Kpaxman
b) I'nmukoren
c) lemtromnosa
d) Bce BhbllenepeyncieHHOE

30.KakoBa cyTo4yHasi NOTPeOHOCTH KPaxMaJjia y B3pocjioro yejoBexka?
a) 50-100r
b) 25-40 r
c) 350-400 r
d) 85-120r

Bapuant Ne §
1.MakcuMaibHAsE aKTHBHOCTH BOJABI, JONYCTHMAsi B CYXHX cucTremax Oe3
MOTEPH KeJIaeMbIX CBOMCTB, COCTABJISCT:

2) 0,36-0,50 6) 1-2 8)0,5-0,6 T)0,34-0,50
2. OCHOBHyIO J0JI10 a30Tc0nep>Ka1unx BCIIECCTB B IIHIHIEBbBIX CHCTEMaAX
COCTABJIAIOT:

a) [lentuner 0) benku B) Hutpater r) Hutputsl

3.Kakoii 0eJI0K, U3 HUKE NePeYnCIeHHBIX, COAEPKUTCH B KYKypYy3e:
a) AneOymun 6) I'moOGymun B) I'motenun 1) ['mroTeHUH

4.ITpoTeHHBI COCTOAT M3:



a) OctaTkoB aMUHOKHUCIIOT 0) CJIOXKHBIX OCIKOB B) AMHHOKHCIIOT U CaXxapoB T)
AMUHOKHUCIIOT C KUpamMu

5.Kak Ha3bIBaeTci M3MEHEHHE NMPOCTPAHCTBEHHOU CTPYKTYpPbI Oejka Mo
AefcTBMEeM BHEIIHUX (PaKTOPOB:
a) lermnparanus 0) Oxucnenune B) [enatypanus 1) Co3peBaHue

6. Kakasi crpykrypa 0ejika He OJABEPraercs pa3penieHuIo Npu JeHATyPAIllUu:
a) [lepuunas 0) Bropuunas B) Tperuunas 1) YerBepTuuHas

7.CK0JIbKO He3aMEeHUMbIX AMHHOKHUCJIOT BXOJAUT B COCTaB 0€JIKOB:
a)l0 6)3 B)S8 1)12

8. Heopranuyeckue BelecTBa B MUIIEBbIX CHCTEMAX MPeACTABJIEHbI B BH/IE:
a) Conelt, pepmenToB u Bogbl 0) depmeHTOB U KUCIOT B) Boabl, coneit u
kuciot 1) Kucnot u coneit

9. OCHOBHBIMH MaKpO3JIEMECHTAMHU, KOTOPbIC€ BXOAAT B COCTAaB OPraHUI€CKUX

COCIII/IHeHI/Iﬁ IIAIIEBbIX CUCTEM, ABJIHAIOTCHA:
a)0,C,H 6)Br,Zn,I B)Na, K,Se r)Mg,Br, Al

10. K MmukpodjieMeHTaM, COJiepKAlUMCS B MMIIEBBIX CHCTEMAX OTHOCSTCS:
a) Na, K, Mg ©0)Pb,Al,S B)Zn,Cu,Se r) Na,Cl,K

11. CBolicTBa NMIEBBIX CHCTEM 3aBHCHAT OT:

a) KonuuecTtBa comeprxarieiicss BOAbl U €€ TeMIEpaTypoi KUTICHUS

0) KonunuecTBa coneprxaiieiicst BOJbl 1 OPMBI CBSI3H €€ C APYTMMU BELIECTBAMU
B) Y A€IbHON TEMIOEMKOCTH BOJBI U (DOPMBI CBSI3U €€ C APYTHUMH BEIIECTBAMU

r) Huuero u3 BellIenepeYrciI€HHOTO

12. Boaa B nuieBbIX CHCTEMAX JIeJIMTCH HA:
a) CBoOOHYO U HEeCBsi3aHHYI0  0) M30/1MpOBaHHYIO U CBSI3aHHYIO
B) CBOOOJIHYIO M CBSI3aHHYIO T) M3071MpoBaHHYIO0 M HECBS3aHHYIO

13. Kakue ocHOBHbIe ()OPMBI CBSI3M BO/JbI C BelIECTBAMHU M CTPYKTYPHBIMHU
3JleMeHTaMM MNHUIIEeBbIX MPOAYKTOB B TMNOpsiAke YyObIBawuleid JIHEPruu
BBIIEJISIIOT:
a) Xumuueckasi, GU3NKO-XUMHUUIECKas U (PU3UKO-MEeXaHW4Yeckass 0) XuMuueckas u
CTPYKTypHast
B) Xumuueckasi U QU3UKo-XxuMuyeckass T) XUMUYECKas, CTPYKTypHas, (PU3UKO-
XUMHYECKast

14. AMMHOKHMCJIOTHI — 3TO:
a) BemectBa, conepxariue KapOOHUIBHYIO TPYIITY U HECKOJIBKO THIPOKCUIIbHBIX

rpyImn



0) BemectBa, cogepraniue KapOOHUIBHYIO TPYIITY U aMUHOTPYIIITY
B) Bemectsa, copeprxkaniyue KapOOKCHIbHYIO TPYIILY U aMUHOTPYIITY
r) BeniecTBa, coaep:kaiiye ru IpOKCUIIBHYIO TPYIITy U aMHUHOTPYIIITY

15. Ilo pacTBOpUMOCTH O€JIKN KIACCH(PUIUPYIOT HA:
a) AbOyMUHBI, INIOOYJIMHBI U MPOJIAMHHBIO) [ TTIOTENHBI M MPOTEHOM 1Bl
B) [IponaMuHbbiu ructonsl T) Bee BhllenepevyrciieHHOe

16. Ykaxkure rpynmy O0eJIKOB, KOTOpPble PACTBOPSAIOTCA B BOJe, a IPH
KHNSTYEHHH CBEPTHIBAIOTCS:
a) 'ucrousl  0) AnbOyMuHbIB) ['mroTamuHbl T) ['T100YIHHBI

17. KazeuHn (TBOpOr) ABJISAETCS MPUMEPOM 0€JIKOB:
a) ®ocdonporen1oB0) JlunonporenoB B) XpOMONPOTEUIOBT) [ THKONPOTEUI0B

18. B3aumopeiicTBHe JAeHATYPHPOBAHHBIX MOJIEKYJ ¢ oOpa3oBaHueMm 0oJiee
KPYNHbIX YaCTHII HA3BIBACTCS:
a) I'maparauuein 0) dectpykumeil B) ArperupoBanuemr) Jlerunparanueit

19. Kakas ¢BsI3b BO BTOPUYHOM CTPYKTYype Oesika?
a)  KoBaneHtHas mosspHas 6) MHWonmnas  B) Bomopomnas 1) Bce
BBITIETICPEUUCIICHHOE

20.YT10 paccYUTHIBAIOT JJIS1 OLIEHKH OMOJIOTHYEeCKOM IEHHOCTH 0eJIKOB?
a)  AMHHOKHCIOTHBINA ckop ©0) CyTOuHYHO MOTPEOHOCTH Oelka

B) Cremnenb ycBoeHus O6enka T) Bce BoimenepedncieHHoe

21. K yeMy npMBOAUT BbICOKAS BJAKHOCTh B IMIIEBbIX CUCTEMAX:

a) 3aMeIJIeHHe XUMUYECKUX MPOIIECCOB; 0) 3amenieHue OMOTOTUUECKUX
MPOLIECCOB;

B) HecrolikocTh B XpaHeHMH; r) 3aMelIJIeHHOE pa3BUTHE
MUKPOOPTaHU3MOB;

22. JJjieMeHTapPHBII COCTAB 0€JIKOB COIEPHKUT:
a) Li, Mg, Na, Ca, F; 0) P, Fe, In, K, Zn; B)C,O,N,H,S; T)
Y,V,Aq, W, U;

23.B kakoii cTpyKType MoJieKyJia Oejika cBepHyTa B ''cnupanp' ?
a) [lepeuunas 0) Tperuunass B) UerBeptrunas 1) Bropuunas

24. Kakue BuabI Aeruaparanuu 0eJIKOB CylIeCTBYIOT:
A) Ilpsimast u obpatnas; 6) Obparumasi U HeoOpaTUMasi;

B)Bricokas u Huzkas; r) [IpocTas u cioxHast.

25. MeToabl onpeiesieHUs CoJiepP:KaHMsi BOAbI B MMIEBBIX CUCTEMAaX?



a) IlpsiMble, KOCBEHHBIE, pedpaKTOMETPUUECCKUMA 0) ApOuUTpaxkHBIN, CYXOM,
a30TcoAepKaIUn
B) YckopeHHbIN, abcopOimonnbiii 1) PedpakromeTpudeckuil, menTuaHbINA

26. Jlunuabl pacTBOPSIIOTCS BO BCeX HUIKe TePevYHCJEHHBIX BelecTBax
KpoMme:
a) D¢up 0) Bomga B) benzon 1) Xmopodopm

27. K noJinHeHACHIIEHHBIM KHUPHBIM KHCJI0TAM OTHOCSATCS BCe, KpoMe:
a) JlunoneBas 0) JIuHonmeHoBas B) AKpuioBas T) ApaxujJoHOBas

28. Uem BbllIe HOJHOE YHCII0, TEM KHUP:
a) Jlerue oxucnsercs ©0) CraHoBuTcs Oosiee ycTOMYMB K XpaHeHuio B) He
okucisercs 1) Het BepHOTO OTBeTa

29. KupHble KHCJIOTHI, BXOASIHE B COCTAB KUPOB, B 3aBHCHUMOCTH OT
XapakTepa CBSI3U YIJIEPOJAHBIX ATOMOB B YIJI€BOJAOPOJIHOM 1eNu JAeJIATCH Ha:
a) TPOCThIE M CJIOXKHBIC 0) TBepIble U >KUJKHUE B) MpeleNbHbIC U
HETpeEIbHbIE  T') HACHIIIEHHBIEC U HEHACHIIIICHHbIE

30. Kakoil (pu3NKO-XUMH4YECKHH MOKA3aTe/Ib KMPOB IMOKa3bIBAET, CKOJIbKO
MWLIMTPAMMOB €IKOI0 KaJiusi, He00XO0AMMOIo /ISl HeWTpajIu3auuM, Kak

CBOOOJHBIX, TAK M CBA3aHHBIX C T[JIHIEPUHOM SKMPHBIX  KHCJOT,
conepxamuxcs B 1 r xxupa:

a) KUCJIOTHOE YHMCIIO 0) OHOE YMCTIO  B) YMCJIO OMBUICHUSI T) IEPEKHUCHOE
YHUCIIO

31. J/IunugaMu HaA3bIBAKOT:

a) HeonHopoaHbie B XMMHUYECKOM OTHOUIEHWHM BEIIECTBA, OOJBIIMHCTBO U3
KOTOPBIX MPEJCTABISAIOT COO0M CI0KHBIE 3PUPbI KAPOOHOBBIX KUCIOT U CIUPTOB
0) Opra"nudeckue COCAMHEHUS, COJEpIKalIUe AaJIbJCTUIHYIO WM KETOHOBYIO
Ipynny U HECKOJIbKO THAPOKCUIIOB

B) Oprannueckue BeIlecTBa, CoAepKalue KapOOKCHUIbHYIO U AMUHOTPYIIITY

r) Bce BollenepeyncieHHOe BEPHO

32.0T 4yero 3aBUCHUT CKOPOCTb OKHCJICHUS KUPOB?
a)OT xumuueckoi mpupossl  0)OT KOJUYECTBEHHOTO COOTHOIICHHS B)BepHo
Tosibko a T) O0a BapuaHTa BEPHBI

33.Kakue :KHUpPHBbIE KUCJIOTHI, HE CIIOCOOHBI K peaKUMAM NPUCOeAMHEHUA ?
a) Hacermiennsie  0) [lpenenbabie B) Henacwimennsie 1) HenpenenbHbie

34. Kak Ha3bIBaeTcsi B3anMMOJAEHCTBHE KHCJIOPOAA M OCTATKOB SKHPHBIX
KHCJIOT?



a) BsskocTh xupoB  0) OkucieHue XKUpOB  B) 3aIlJICCHEBEHUE >KUPOB T)
OcanuBaHue KUPOB

35. Kak Ha3bIBalOTCH BHICOKOMOJIEKYJISIPHBIE THAPOAPOMATHYECKUE CTUPTHI?
a)Kuper 06) Dochomunuasl B) Bocku 1) CTepunbl

36. K kakomy KJaccy OTHOCST OpPraHuYecKHe COeJIMHEHUsl, CojAeprKallue
AJIbJEeTHIHYI0 HJIU KETOHHYIO TPYIIY U HECKOJIbKO CIIMPTOBBIX THIPOKCHIIOB:
a) Oenky  0) yriieBoAbl + B) JUOUABI  T') TOPMOHBI

37. Kaky1o 00111y10 M0JIeKYJIAPHYIO GOPMYJy HMEIOT FeKCOo3bI:
a) CeH1206 + 0) CsH120s B) C7H1407 1) C12H201;

38. Uro oTHOCHUTCSH K MOJIMCAXapUAAM:
a) KpaxmaJ, rMIMKoreH, Gpykro3a 0) Kpaxmal, IeKCTPUHBI, [IEJUTI0I03a +
B) MaJbTO3a, TJII0KO03a, JJaKT03a  T) IJIMKOTE€H, MaJIbTO3a, JaKT03a

39. Yto saABJIAETCS MOHOMEPOM KpaxMaJia
a) a-T1roK03a u B-ppykro3a 0) raylakrtoza  B) B-TIOKO3a T) O-IJIHOKO3a

40. CKOJIBKO aTOMOB YIJIepo/ia BXOJAUT B COCTAB MPOCTHIX YIJIEBO0OB:
a)3-7 06)1-3 B)4-8 1)2-4

41. Incaxapuabl ObIBAIOT:
a) IIpocteie u cinoxubie 0) PacTBoprMEbIE 1 HEPACTBOPUMBIE
B) BoccranaBnuBaroniyie 1 HeBoccTaHaBnuBatonue 1) Her BepHoro orBeta

42. Yto TaKoe rjimKoreH?
a) XKuBotHblli kpaxman ©0) PacturenbHblii kpaxman  B) JKUBOTHBINM XUp  T)
PacturensHelil xxup

43.Kakmue 1Be TayTOMepHbIe (POPMbI HMEKT reKCO3bI?
a) AMMHO3bI U HUTPO3bl 0) AJBI03bI U K€TO3bl B) MaHO3bI U MHJIO3BI r)
["amakTo36I U (HEHO3BI

44. Kak BbIrasaaut popmyJia 1 Kpaxmanua?
a) (CsH1207)n 6) (C12H22016)n B) (CgH10012)n 1) (CeH100s)n

45. Kakoil cBSI3bI0 COCAMHEHBI MEKIY CO00H OCTATKHU IIIOKO3bI B MOJIEKYJe
aAMHJI03bI:

a) B — 1,4- rIMKO3UIHBIMU CBSI3IMU  0) o — 1,4 — TIIMKO3UTHBIMU CBSI3SIMU

B) TJIMKO3WUJHBIMU CBSI3SIMU T) o — 1,6 — IIIMKO3UIHBIMU CBSI3IM

Bapuanrt Ne 6
1. Yrto o3Ha4aeT BhIpaikeHHE « AKTUBHAsS BOAa»?



a) [Ipecnas Boga 6) Cnankas Boaa B) Conenas Boja 1) CBOOOAHAs BOJa

2. CKOJBbKO aMHHOKHUCJIOT BXOJUT B COCTAB 0eika?
a)25 0) 37 B)20 1)40

3. B ajiemeHTApHBIH COCTAB 0€JIKOB BXOJIMT:
a) Yraepong ©6) Aot u Bogopoa B) Kucimopon 1) Bee Beimenepeunciensoe

4. Kakue CTPYKTYpbI 0€JIKOB CyIIeCTBYIOT?
a) [lepuunas 0) Bropuunas B) Tpetuunas 1) Bce BrimenepedncieHHoe

5. Kakas cBsi3b B IEPBHUYHOM CTPYKTYpe Oeka?
a) KoBasientHas nonspuas 6) KoBanentHas HenonispHas B) BopoponHas 1)
Nonnas

6. UTo paccYUTHIBAIOT AJI1 OLEHKHA OMOJIOTHYeCKOM HEHHOCTH 0eJIKOB?

a) AMuHOKUCIOTHBIM ckop ©0) CytouHyro norpeOHocTh Oenka  B) CreneHb
yCBOEHUS Oelika

r) Bce BhilenepeurcieHHoe

7. KakuM nmyTéM Mo:KeT ObITH ydajieHa XHMUYECKHM CBSI3aHHAs BOJa M3

npoaykra?

a) XUMUYECKUM B3auMoiecTBreMO) DU3HUECKUM B3aMOIEHCTBUEM

B) DU3MKO-XMMHYECKUM B3aUMOAECHCTBHEM r) buonornueckum
B3aUMOJICHCTBUEM

8. Kakummu cBoiicTBaMHu 00/1a1a10T AMMHOKHUCJIOTHI?
a) SABnstorcs aMPOTepHBIMHU 3JEKTponuTaMuO) SABiAOTCS amM(pOTEpPHBIMU
HEAJIEKTPOJIUTAMU
B) SBISITOTCSA JUAJIEKTPUKAMU T) SBISIOTCS MOJIYIPOBOJHUKAMHU

9. B 11es104HOM cpee OMIoIsipHbIe HOHBI AMUHOKHUCJIOT MEPeXoAsiT B?
a) Anunonsl 0)Katuonsl B) [IpoTonsl 1) HeilpoHsl

10. A3oTrcoaep:kamiue, BbICOKOMOJIEKYJISIPHbIE, BbICOKOMOJIUMEPHbIE
coeIMHEeHUsI KOJUIOWIHOW NMPUPOIbI HA3BIBAKOT:
a) YraeBoapl 0) menTHabl B) aMUHBI  T) O€JKHU

11. B nuieBbIX cucTeMax 0eJIKH CYyIeCTBYIOT B COCTOSHHMAX:
a) JKUJIKOM U TBEpPAOM 0) TBEpAOM M TMOIY>KUJIKOM B) TBEpPAOM U
ra3000pa3HOM T') KHUIKOM, TOJTY>KHJIKOM, TBEPIOM

12. I'7100y/1MHBI HMEIOT XapPaKTEePUCTHKY:
a) pacTBOPSIIOTCA B BOJIE, MPU KUIISTYEHUHN CBEPTHIBAIOTCS



0) HE3HAYUTEIBHO PACTBOPSIOTCS B BOJE, XOPOILIO B CIIUPTE KOHIIEHTPALMEN OT
60 no 80%

B) HE PACTBOPSIOTCS B BOJIE, PACTBOPSIIOTCS B CIa0bIX pacTBOpax oT S 10 15%

I') HE paCTBOPUMBI B BOJIE, CJIA0BIX KUCIOTAX, IIEJI0Yax

13. Tloreps OeaxkamMm CBSI3AHHOW BOAbLI MO BJUAHHEM BHEIIHUX
BO3/1eMCTBUM HA3BLIBACTCH:
a) ruparanue 0) Aerujaparanmel B) arperupoBaHUEM T) IECTPYKIHEH

14. Kakue ObIBAaIOT BUABI 1eCTPYKIIMU 0€JIKOB:
a) TeruioBass  0) depMEeHTaTUBHAas  B) TemuioBas M (epMEHTATHUBHAs r)
TEIUTOBas, PePMEHTATUBHAS, MOJICKYJIAPHAs

15. quy paBHa aAKTHBHOCTH BOJAbI B CBC/KHUX IIHINEBLIX CHCTEMax C
BBICOKHM COJ€PKRKAHUEM BO)I])I?
a) 0,95-1 6)0,9-0,95 B) 0,65-0,85 1) 0,5-0,65

16. Kak BbITVISIANT NEePBUYHAS CTPYKTYpPa 0€JIKOB?
a) llenouka ©0) Criupans B) Kity6ok 1) MHOXECTBO KITyOKOB

17. Kakue coefuHeHHsI OTHOCAT K XpOMONpoTeuaam?
a) Kazeun, kazennoren 0) Xnopodwmwi, remornodbun  B) [IpoTenn, Mykoubi
r') AMHUHOKHUCJIOTBI

18. Kakue npoueccbl OTHOCAT K CMHepe3ucy?
a) 'nuenue s610ka 0) PaccmamBanue mpoctokBamu B) bposkeHue tecta T)
[leperonka cnupra

19. Boaxa B Buae MeJbYANIIUX Kamejlb HAa IMOBEPXHOCTH cpe3a
ylep:KuBaeTcs 3a cYeT...

a)[IOBEPXHOCTHOT'O HATSKEHUSI 0)BHYTPUMOJIEKYJISIPHOU CBSI3U

B)UOHHOM CBSI3U I')KOBAJICHTHOM CBSA3U

20. Kakue 0eJIKM OTHOCATCS K INIMKONPOTEUaam ?
a)IPOTEUHBI  O)BUTAMUHBI  B)XOJIECTEPUHBI T)MYIUHBI 1 MyKOU/IBI

21. Boaa, obuaxamomasi MAKCUMAJIbHOW JHepruei CBsi3H, HAXOASIIASICS B
BH/l€ THAPOKCHWJIBHBIX HOHOB, JHM00 3aKJIYE€HA B KPHUCTAJJIOTHAPATHI,
Ha3bIBAETCA:

A) Xumnueckas; b) ®usnyeckas; B) Ouzuko-xummuueckas; I)
AKTHUBHaA,

22. K yeMy NpuBOAMT BbICOKAS BJIA’KHOCTH B NNUIIEBBIX CUCTEMAX:
A) 3amenneHue XUMHUUYECKHUX TIPOIIECCOB,; b) 3amennenue
OMOJOTUYECKUX MTPOLIECCOB



B) HecrolikocTh B XpaHEHUHU; [') 3amenneHHoe pa3BUTHE
MHKPOOPTAaHU3MOB;

23. DieMeHTapHBIH COCTAB 0€JIKOB COJCPIKUT:
A) Li, Mg, Na, Ca, F; b) P, Fe, In, K, Zn; B)C,O,N,H,S; Yy,
V,Ag, W, U;

24. IIpoueHTHOE cOoep:KaHNeE YIyIepoaa B 0eJIKax COCTaBJIsSIeT:
A) ~ 1%; b) ~ 50%; B) ~ 90%; ') ~20%;

25. K kakoMy mnpomeccy MOKHO OTHECTH TIJyOOKHil pacmag 0eJKOB C
o0pa3oBaHHeM HeNPUATHONMAXHYIIMX BelleCTB:
A) IlnecueBenue; b) PxaBnenue; B) bpoxenue; I
I'nuenme;

26. Cuo:kHble 3(UpPHI BBICIIMX KUPHBIX KHCJIOT M BBICIIMX CIHPTOB
HA3bIBAIOTCSH:
A) Kupsi B) Crepuast B) Bocku I') Crepounbl

27.K pacTUTeJILHBIM TBEPABIM KHPAM OTHOCHTCS:
a) OJIMBKOBOE Macio 0) Ilonconneynoe macino B) Macio kakao r)
JIpHsIHOE Macio

28.UT0 NpoUCXOaUT NPHU IMAPOJIUTHYECCKOM pacnaje ;KUPOB:
a) JKup npiMuT 1 pasnaraercs  0) OOpasyeTcs TNTUIEPUH U KUPHBIC KUCITOTHI
B) Huuero ue npoucxonutr 1) XKup xunur

29.Kakue :KUpPHbIe KHCJIOTHI SIBJISIOTCH Haubo/iee BA)KHBIMM H 4YacTo
BCTPEYAIONIUMHUCS B JKHUPaX:

a) KJIyIaJoOHOBasi, apaxuJA0HOBas, IPyKOBasi, KATPOHOBAs

0) KanpuHOBasl, JAypUHOBAsI, MUPUCTUHOBAS, apaxMHOBasi, OereHOBasI

B) MaJIbMUTHUHOBASI, CTCAPUHOBASI, OJICMHOBAS, JIMHOJICBAsI, TUHOJICHOBAS

I') JIUTHOIIEPUHOBAS, SPYyKOBasi, OJICMHOBAs, MaIbMUTHHOBAS

30. Kakasi(-ue) npuuuHa(-bl) IOTEMHEHUS KUPA:

a) HAKOILJIEHUE B )KUPE TEMHOOKPAIIEHHBIX MPOAYKTOB OKHCICHUSI CAMOIO JKUPa
0) 3arpsi3HEHHE KUpa BEIIECTBAMHU MUPOTCHETHYECKOTO pacliajga HarpeBaeMoro
B JKHpE MPOAYKTa

B) pEaKIys MEeJIaHOUIMHOOOPa30BaHUS

I') BCE BBILIE IEPEUNCIICHHOE

31.061mmM CBOMCTBOM JIMNUAOB SAABJISIETCS:
a) UWx pactBopumoctb B Bojie 0) VX cBepThiBaHME
B) Ux ruapodoOHOCTh U HEpaCcTBOPUMOCTh B BoJie  T') VX nenarypanms



32.YT0 nNpouCXOAUT NMPHU YBEeJUYEHUM IBOMHBIX CBA3Ell B MoJsIeKyJie sxupa?

a) IloBbIraercs CKOPOCTh €r0 OKHCIICHUS 6)[loHmxkaercss CKOPOCTh €Tro
OKHCJICHUSA

B) Paznoxxkenue 1) I'maponus

33.baarogaps kakomy ¢akTopy HempeaeJbHbIe KHPHbIE KHCJIOTHI
o0sagaoT 0Oosiee HM3KOH TeMIIEPAaTYypO#l IUIABJIECHUS 10 CPABHEHHMIO C
npeaeJbHbIMUA?

a) brmaromapst Haquuui0 ABOMHON CBS3U 0) bnaromapst ux CIocoOOHOCTH K
peaKuusaM OKUCIICHUS

B) brnaronapsi cBouM CTpYyKTYypHBIM KOMIIOHEHTaM B IIPUTOTOBJICHUH

r) biiaronapst ux HU3KON MOJIEKYJIIPHOM Macce

34.I'uApo1U3 ;KUPOB MOKET ObITh:

a) Tonbko ¢pepmenTatuBHbll  0) Tosibko HehepMEHTATUBHBIN

B) depMEeHTATUBHBIN U He(hepMEHTATUBHBINT) Hwnuero u3
BBIIIENIEPEUNCIICHHOTO

35. Ilpomecc, XapakTepu3yWIUUiicsi HMCYE3HOBEHHMEM OKPACKH H
YIUIOTHEHHUEM KHpa:
a) 3arap 0) OcanuBanueB) [Iporopkanue 1) OKUCIICHHE

36. Kakoii oOmeii ¢opmysoii BbIpakaercss 23IJIeMEHTAPHBIA COCTaB
YIJIEBO/IOB:
a) CnHaon2 6) ChH2n B) CnH2,0, F) CmH2n-20,

37. I'imoko3a, GppyKTo3a, rajlakro3a OTHOCUTCH K :
a) K Tpuo3aM ©0) K TeTpo3aM  B) K IEHTO3aM  T') K FeKCO3aM

38. Kak BBITJISIAUT peakuus CIMPTOBOIr0 OPOKeHHs IJIIOKO3bI:
a) CsH1206 = 2C,Hs0H+2CO 6) CsH1206 = 2C3HsOH+H>
B) C5H1005=3C2H5OH+C02 F) C5H1206=2C3H503

39. HepacTBoprMoe B BoOJie TNOJUMEPHOE BeHIeCTBO, BXOJsfllee B COCTAB
KpaxmaJja, - 3To
a) UHyJMH ©) remapuH B) aMujio3a T') aMHJIONEKTUH

40.K meHTO03aM OTHOCUTCS:
a) ®pykroza 0) Pubo3a B) I'moko3a r) [amakrosa

41. Kakoii CBSI3bI0 COEIMHEHbI MEXKAY CO00i 0CTATKH IJIIOKO3bI B MOJIEKYJIe
aMHJI03bI:

a) P —1,4- rmuko3uAHBIMU CBA3SIMH  0) o — 1,4 — TTTUKO3UIHBIMU CBA3SIMU

B) TJIMKO3WUJHBIMU CBSI3SIMU T) o — 1,6 — IIIMKO3UIHBIMU CBSI3IM



42.Kakmue yriieBoJbl Ha3bIBAKOT YCBOIeMbIMHU ?

a) Pacmerisrorcest moa neiicTBeM (pepMEHTOB JI0 OJIMTOCAXapHI0B
0) Pacmennstores mon AeiictBueM (pepMEHTOB 710 JUCAXaPHUIOB

B) Pacmermstores mox nerictBrueM GEepMEHTOB JI0 TIOJTUCAXapUIOB
r) Pacmierisirorcst mon aeiicTBueM (hepMEHTOB O MOHOCAXapHUIOB

43.Kak BbITJSAUT (popMyJia Uil JUCAXAPUIOB?
a) C22H12011 0) C11H22012 B) C12H22011 1) C13H24014

44.Kaky10 OKpacKy J1aeT aMuJji03a, BCTyNasi B peaKkuuio ¢ ioaom?
a) Cuntoro  0) @uoneroByro  B) Kenryio 1) OpaHxeByro

45. Ka3zeuH (TBOpPOT) sIBJISIETCS MPUMEPOM 0€JIKOB:
a)  ®ocdomnporennosd)  Jlunomporeunaon B)  XpOMOIPOTEUOBT)
['mukomnporen 0B

46.AMMHOKHCJIOTHI — 3TO:

a) BemecTtBa, comepkamniue kKapOOHWIBHYIO TPYIITY U HECKOJIBKO THAPOKCUIBHBIX
TpyII

0) BemectBa, cogepraniue KapOOHUIBHYIO TPYIITy U aMHUHOTPYIIITY

B) BemecTBa, coneprkamne KapOOKCUIBHYIO TPYIIITY U aMUHOTPYIIITY

r) BemecTBa, copepxaiiue rTuJpoOKCUIbHYIO TPYIIy U aMUHOTPYIIITY

Bapuant Ne 7
1. O kakoii BojAe wuIeT peyb: HAXOAUTCS B MHUKPONPOCTPAHCTBAX,
00pa30BaHHBIX MEMOPAHAMH U BOJIOKHMCTHIMH CTPYKTYPAMU KJIETOK?
a) AacopOuuonHas  6) OCMOTHYECKU-TIOTJIOIICHHAS
B) AJICOpOIIMOHHO-CBsA3aHHasl T) OcMoTHYecKas

2. B kakux cucreMax cojep:KaTcs rJ00yJnHbI?
a) I'peunxa, oBomu 0) Mosoko, cok B) Msico, siiia 1) OBOIIH, 37TaKOBBIC

3. Kak Ha3bpIBaercss u3MeHeHHe 0e/IKa CBSI3AHHOE C pa3pylieHUuEM ero
MaKpPOMOJIEKYJI:
a) Jlermaparanusa ©0) Henarypamus B) [ectpykmusi 1) Okucnenue

4. VYkaxurte rpynmny O0eJKOB, KOTOpPble He PpacTBOpsieTci B BojJe, a
PacTBOPSAIOTCH B ¢JIa0bIX pacTBopax ot 5 10 15%:
a) 'mctonst  0) [Ipomamunel  B) AnbOymuHbl 1) [TT0OYIMHBI

5.K yeMy NpHBOIMT BHICOKASI BJAKHOCTh B IMUIIIEBBIX CHCTEMAX:
a) 3aMmeyieHue XMMHUYECKUX MPOIecCoB;  0) 3aMmemyieHre OMOJIOTMYeCKUX
IIPOIIECCOB;
B) HecToikoCcTh B XpaHeHUH; T) 3aMEIJICHHOE Pa3BUTHE MUKPOOPTaHU3MOB;



6.21eMeHTAPHBINA COCTAaB 0€JIKOB COEPKHUT:
a) Li, Mg, Na, Ca,F; 06)P,Fe, In,K,Zn; B)C,O,N,H,S; n)Y,V,Agq,
W, U;

7. IIpouecc mepexoa 4eTBEPTUYHOM CTPYKTYPHI 0eJIKa B IEPBUYHYIO:
a) lectpykmust; 0) ['maparanus; B) ArperupoBanme; T) [leHatypanms;

8. Kakas rpynma 0e/JIKOB COCTOMT HMX NPOCTBHIX 0€JKOB M HeOeJIKOBOH
rpynmnsbi:

a) [Iponamunsr; 0) [Ipotewanr;  B) [moOynuusl; 1) [IpoTenHsr;

9. Onpenenure peakuuo Maiiepa:

a) AMuHOKHCIOTBI + OKcuapl = OepMEeHTHI; 0) benku + Oxcuupl =
MenaHoUIUHBI;

B) benku + VYrmeBoapl = AMHUHOKHUCIIOTHI; r) YrueBoael + benkum =
MenaHoUIUHBI;

10. Kakue npoieccbl, NPOTEeKAKINE B MUIIEBBIX CHCTEMAaX He OTHOCHAT K
MHKPOOHOJIOTHYECKUM:
a) [InecueBenne; 0) ABtonus;  B) bpoxenue; r) ['HueHue;

11. B kakom Buae(ax) MOKeT IepeMelIATbCs KANWLISIPHAS BOJa B
Kanwisipax?

a) B Buje xxunkocty m mapa  0) B Buze xxuakoctu B) B Bujae mapa

r) B Buze TBepaoro BemecTa

12. B kakoii cTpyKkType 0eJIKH cBepHYTHI B ''cnupajip' ?
a) [lepBuunas 0) Tperuunass B) UerBepTuuHasi T) BropuuHnas

13.Kakue BuabI 1eruIpaTaunu CylecTByIT:
a) IIpsamas u oOparnas; 0) Obpatumas u HeoOpaTuMmasi;
B) Bricokas u Huzkas; 1) [IpocTtas u crnoxHasl.

14. MeToabl onpeaesieHUs COIePKAHUA BO/JbI B MUIIEBbIX cHCTeMAaXx?
a) [IpsiMble, KOCBEHHBIE, pe(PpakKTOMETPUICCKUN

0) ApOUTpPaXKHBIM, CyXOH, a30TCOACPKATIIHIA

B) YCKOpeHHBIN, aOcopOIMonHbid T) PedpakTomMerpudeckuii, menTHAHBIN

15.K MUKpPOOHOJIOTHYECKHM MPOLEcCAM U3MEHeHHsl 0eJIKOB NPH XPaHEHUH
OTHOCHUTCH?

a) Haxomnenue xucnor 0) CospeBanue OeiaxoB B) OOpa3oBaHME IMENTHIOB
r) 'Huenue

16. K 1unongaM OTHOCHTCH
a) ®ochormuuepunsr 0) Bocku B) Crepounbl r) Bee BellenepedncieHHOE



17.B nmpuHCYTCTBMM KAKHX BeEIIECTB KUPbI CIMOCOOHBI 00pPa30BLIBATH €
BOJOM CTOMKHE IMYJIbCUM:
a) KarammzatopoB 0) OmynberaropoB B) MHTHOHTOPOB  T) DdPHpos

18.11pu HarpeBaHUM CBbILE KAKOW TeMIIePATYpPhbl ;KUPbI Pa3pyLIAIOTCH:
a) 200°C 6)150°C B)300°C 1) 180°C

19.Kak BoIrasaut opmyJsia CTeapuHOBOM KUCJIOTDI:
a) CH3(CH)14COOH 6) CH3(CH,);-CH=CH-(CH_);COOH
B) CH3(CH2)4-CH=CH-CH,-CH=CH-(CH,);COOH r) CH3(CH2);6COOH

20.Kakue BUTAMHUHBI PACTBOPSIOTCH B KHPAX?
a) C,B 0) A,JILE,K B) BsBs 1) C

21.B 3aBHCHMMOCTH OT CTPOCHHMSI NOJSPHOM rpynubl ¢ochoramumpuabl
NAeJATCH HaA:

a) docharmamnxonuael  0) DochaTUAMIITAHOIAMHHBI

B) @ocharuawicepunsl  T) Bce BhIlIENepeUyrCcIEHHOE

22. OT 4ero 3aBUCHT YCBOSIEMOCTD KHUPOB?

a) OT HMX CIOCOOHOCTH BCTyNaTh B PEAKIUIO MPUCOCAUHCHUS 6) Or
TEeMIIepaTyphl TIaBJICHUS

B) OT crocoOHOCTH 00pa3oBBIBaTh CTOMKHUE AMylbcun ) OT Temmeparypsbl

3aMep3aHus

23.MepMeHTATUBHBII I'UAPOJIN3 *KUPOB MPOMCXOAUT MO AelicTBUEM?
a) AmuHoB 0) ®Pocharunos B) Kaporunommor 1) Jlumnas

24. K HenpeaeJbHBIM KMPHBIM KHCJI0TAM OTHOCATCS:
a) MoHoeHOBbIE U UeHOBBIE 0) TpUEHOBBIE U TETPACHOBBIE
B) [leHTacHOBBIE U TeKCacHOBBIE T) Bce BhIenepeyncieHHoe

25. TIpoaykTsel, o0Opasywuuecsi NpPU aBTO- U TEPMHYECCKOM OKHMCJICHUM,
MOKHO pPa3JeJIMTh Ha:

a) IIpomyKThl OKHCIAUTEIBHON JECTPYKUHMH S>KUPHBIX KHUCIOT W TPOIYKTHI
MU30MEPU3ALINU

0) IIpoayKTbl OKHMCIHUTENIBHOW HNECTPYKIIUU KUPHBIX KHUCIOT M MPOIYKTHI

OKHCJIEHUS, COAEpXKAallMe MOJMMEPU30BAHHBIE WJIM KOHIAEHCHUPOBAHHBIC

KUPHBIEC KUCIIOT

B) IlpoaykThl W30MepH3allUM W OKHUCICHHBIC TPUTIUAIEPUIbI r) Bce
BBILIEIIEPEYUCIIEHHOE

26. Ha kakue rpynnbl JeJsIT YrJIeBOAbI:



a) HACHIIICHHBbIE U HEHACBIIICHHbIE 0) MPOCThIE U CIOXHBIE + B) MATKHUE U
TBEpJIbIE T) )KUJKHUE U TBEPIbIC

27. Kak MOKHO 3anMcaTh 001ee ypaBHEHUE THAPOJIM3A IMCAXAPUI0B:
a) CsH1005+H,0=3CsH1,056 6) C,H4+H,0=C,H;0OH
B) C3Hg+H,O=C3H,0H F) C1oH2,011+H,0=2CsH1,056

28. UTo U3 mojamcaxapuaoB MOJAXOJAUT MO/ ONHCAHUE: « 0esblil aMOop(HbIH
MOPOLIOK, HEe PpAacCTBOPSEeTCd B XO0JOJHON Boxe. B ropsiueir Boge OH
pa3dyxaer u o0pa3yeT KOJJIOUAHBIH PACTBOP» :

a) eJuToo3a  0) TNIMKOTeH  B) KpaxMall +  T) JeKCTPHUHBI

29. Ilpu ruaposu3e KpaxmaJ pacnagaercs 10:
a) o — D — rmokonupanossl  0) B — D — ¢ppykronupano3sl B) D — ritoko3sl
T) O — TJIFOKO3BI

30.Bbi0epuTe NEeKTHHOBBIC BellleCTBA:
a) IlekTuHOBasi KucCIOTa 0) Ilextun B) [IpomonexkTun r) Bce
BBILIEIIEPEYNCIIEHHOE

31. MoHocaxapuabl BCTYNAlOT B XHMHYECKHE PeaKI[Ud, CBOWCTBEHHbIE
KAKUM rpynmnam?

a) KapOonunpHoit u ruapokcuiibHoi  0) Hutporpymie u kapOoHUIbHON

B) AMuHoOrpynime u kapookcmibHoi 1) KapOokcuiibHast U TUAPOKCHIIbHAS

32. Kak BoIrjasauT ¢gopmyJia 1jisi AMcaxapuaon?
a) C2H12011 6) C11H22012  B) Ci2H20011 1) Ci3H24014

33. Kak BBITJIAAUT HeNb COCAUHEHUSI MOJICKYJ Y IJIMKOreHe?
a) He pasBerBnennass 0) CwibHO pa3BeTBieHHass B) Pa3BeTBieHHas T)
IlocnenoBarensHas

34. Ilorepsi OeJxkaMu CBSI3AaHHOM BOAbI IMOJ BJIMSHUEM BHEIIHUX
BO3/1eCTBUI HA3BIBACTCH:
a) ruaparamueid 0) Aermjaparanueii B) arperupoBaHHEM T) JeCTPYKUHe

35. Kakue ObIBAIOT BUAbI I€CTPYKIUH 0€JIKOB:
a) TerioBass  0) gepMeHTaTHBHAS ~ B) TEIJIoBas M (epMEHTATHBHAS r)
TeryioBasi, pepMeHTATUBHAS, MOJICKYJIIPHAs

36. AMMHOKHCJIOTBI — JTO:

a) BemecrBa, coxaepxamue KapOOHWIbHYIO TPYyNIy H  HECKOJBKO
TUJIPOKCUIIBHBIX TPYIII

0) BemectBa, coneprxaliye KapOOHUIBHYIO IPYIIITY U aMUHOTPYIITY

B) BemiecTBa, cogeprxaiire KapOOKCUIIbHYIO TPYIITy ¥ aMUHOTPYIIITY



r) BemectBa, coneprkaniue ruIpOKCUIbHYIO TPYNIY U aMUHOTPYTIITY

37. Ilo pacTBOpUMOCTH OeJIKU KIACCH(PUITUPYIOT HA:
a) AbOyMUHBI, TNIOOYJIMHBI U MPOJIAMHHBIO) [ TTIOTENHBI M IPOTEHOM 1Bl
B) [IponaMuHbbiu rucToHbl T) Bee BhllenepeyrciieHHOe

38. DieMeHTapHBIH cOCTAB 0€JIKOB COJEPIKUT:
A) Li, Mg, Na, Ca, F; b) P, Fe, In, K, Zn; B)C, O, N, H, S;
NHY,V,Ag, W, U,

39. IIpoueHTHOE colep:KaHNE YIJIepoaa B 0eJIKax COCTABJISIET:
A) ~ 1%; b) ~ 50%; B) ~ 90%; ') ~20%;

40. K kakoMy mnpoueccy MOKHO OTHECTH IJyOOKHI pacmag 0eJIKoOB C
o0pa3oBaHMeM HeNPUSTHONAXHYIIMX BelleCTB:
A) IlnecHeBenue; b) PxaBnenue; B) bpoxenue; I)
['Huenme;

41.Kaxkue coeqMHeHHs OTHOCAT K XpOMONPOTenaamM?
a) Kazeun, xazennoren 0) Xunopodwmwi, remornooun  B) [IpoTenH, Mykousi
I') AMUHOKHUCIOTBI

42. Kakue npoueccbl OTHOCAT K CHHEpe3ucy?
a) 'nuenue s610ka 0) PaccmamBanue mpoctokBamu B) bpoxenue tecta 1)
IIeperonka cnupra

43. Boma B BHIEe MeJdbYaMIIMX KameJb HA IOBEPXHOCTH Ccpe3a
ylep:KuBaeTcs 3a cYeT...

a)[IOBEPXHOCTHOT'O HATSKEHUS 0)BHYTPUMOJIEKYJISIPHOU CBSI3U

B)UOHHOM CBSI3H I')KOBAJICHTHOM CBA3MU

44. Yo paccUuTHIBAKOT AJI51 OLIEHKHA 0MOJI0THYeCKOil IEHHOCTH 0eIKOB?
b) AMuHOKHMCITOTHBINM ckOp 0) CyTOYHYIO MOTPEOHOCTH OeIka
B) Cremnenb ycBoeHus Oenka T) Bce BoimenepedrnciieHHOe

45. Kakue BuabI Jeruaparauuu 0eJIKOB CylIeCTBYIOT:
A) Ipsimast u obpatHas; 6) OOpaTumasi U HeoOpaTUMas;
B)Bricokas u Huzkas; 1) [Ipocrtas u cioxHas.

Bapuant Ne 7
1. O kakoii Bojge uaeT peyb: NPOYHO COEJMHEHA C JAPYrHMH KOMIIOHEHTAMU
NHUIIEBBIX MPOAYKTOB, NMPOSIBJsieT CBOWCTBAa OTJIHYUTEIbHbIE OT CBOICTB
YHUCTOH BOALI?
a) CpoOomnas 0) ITaccuBHas B) CBsizanHas 1) oHHas
2. B KakuXx cucTeMax CoepP:KaTCsA TUCTOHbI?



a) OBormm, Gpyktel  0) 3makoBbie, 0000Bbie B) IIpOAYKTHI KHUBOTO
npoucxoxJeHus T) OBoLIM, 371aKOBbIE

3. besok noa Ha3BaHMe aJ1bOYMHUH PACTBOPHM B Boje ?
a)aa, XOpoIlIo PaCTBOPUM O0)pacTBOpUM,  TOJIBKO  TPU  HATUYUHU
KaTajqu3aTopa B)HE PaCTBOPHUM I')4aCTUYHO PACTBOPUM

4. Yto Takoe cydosammanus ?
a)lepexoq M3 IKUAKOTO COCTOSIHMSI B Ta3000pa3HOE MUHYS TBEPIOC
COCTOSIHUE 0)KpuCTaTN3aIHs B)pacIlJIaBJICHUE r)UcnapeHue

5. Peakiusi MeJIAHOMIMHOOOPA30BAHMSI-ITO. ..
a)Bzaumozeicteue AK ¢ yriaesogamu 0)neruipupoBaHue

B)I€HATypauus  T)ruaparanus

6. K YEeMY NPUBOAUT BBICOKaHA BJIAKHOCTD B MIMIIEBLIX CUCTEMAX:

a) 3amejieHUE XUMUYECKUX MPOLIECCOB; 0) 3amemiieHue
OMOJOTMYECKUX TPOLIECCOB;

B) Hecroiikocth B XpaHeHuu; $ r) 3aMeIJIEHHOE pa3BUTHE
MUKPOOPTaHU3MOB;

7. DJieMeHTapHbIl COCTAaB 0€JIKOB COIEPHKUT:
a) Li, Mg, Na, Ca, F; 0) P, Fe, In, K, Zn;
B)C,O,N,H,S; nY,V,Ag, W, U,

8.CKo0JIbKO ypOBHeil OpraHu3aluu Pa3jinyaT B 0eJIKOBOH MoJIeKYyJie?
a)l 6)2 B) 3 r)4v

9. [eiicrBHe KaKuX (PaKTOPOB BBI3LIBACT HEOOPATHMYI0 PEaKUMIO
AeHaTypauuu oesaka?

a) B3auMopelicTBue pacTBOpamMu CBHUHIIA, JKeJie3a, PTYTH

0) BosneiictBue Ha O0€OK KOHIIEHTPUPOBAHHBIM PACTBOPOM a30THOM
KHUCIIOTBI

B) CunbHOE HarpeBanue T) Bcee Bwimie mepeunciennoe™

10. ITo NpOUCXO0KAEHUIO KUPHI AEJIAT HA:
a) I[Ipocteie u cioxubie 6) PacTuTe/ibHbIE U JKUBOTHBIE
B) PacTBOpuMBIE 1 HEpacTBOpUMBIE T) HeT BepHOro oTBETa

11. Kakoe 4ucjI0 yKa3bIBaeT HA KOJHYECTBO B KMpPe I'MAPOKCHIbHBIX
rpyIin, OKCUKHUCJIOT, TUTJTHIEPHUI0OB H TOBOPHUT O €ro CBEKEeCTH:

a) Uncno ombutenust  6) Moxgnoe uncno  B) IlepekpecTHoe 4UCIIO r)
AleTWIBHOE YHCJI0

12.HauboJ1ee pacnipocTpaHeHHbIH BU/ OPYH KMPOB NMPU XPAHEHHUH:



a) Ociu3HeHue 0) Okucaenue  B)[ HHEHUE r) ['uaponutnyeckuit
pacmag

13.B KakoM COCTOSIHUM HaXOAUTCH OOJBIIMHCTBO PACTUTEILHBIX
JKMPOB, 00raThIX HenpeaeJbHbIMHU KUPHBIMH KUCJI0TAMM:
a) BKUJIKOM + 0) B TBEpJOM B) B Ta3000pa3HOM  T) B XKeJIeoOpa3HOM

14. Kakue :xMpHbIe KHUCJIOThI OTHOCATCH K He3AMEeHUMbIM?
a) JluHonesas 06) ApaxuaoHoBas B) JIuHoNeHOBas r) Bce
BBIIIICTICPEUNCICHHOE

15.Kak nporekaeT caMOOKHCJIeHHE KUPOB?

a) C majieHbKO#M CKOpOCThIO npu Temiiepatype 80°C
0) C maneHbkoil ckopocThio npu Temneparype 30°C
B) C GOJBII0N CKOPOCTBIO MPU OOBIYHON TeMIepaType
r)C 00JbII0M CKOPOCTHIO TIpHU TeMmiiepatype 250°C

16.CTtenneHb rIuapoJM3a KUPOB XapaKTepU3yeTcsl HAJIMYMeM, KaKHX
KHMCJIOT, YXYALIAKIIMX BKYC M 3a1ax npoaykKra?

a) CBOOOAHBIX KMPHBIX KUCAOT  0) CBI3aHHBIX KUPHBIX KUCIOT

B) CBOOOIHBIX KapOOHOBBIX KUCIOT  T') CBsI3aHHBIX KAPOOHOBBIX KUCIIOT

17. OcHoBHasi Macca, KaKHX BelleCTB y4acTByeT B (OpPMHPOBAHMHU
KJIETOYHBIX MeMOpaH?
a) Crepubsl  0) @ochoaunuabl B) Bocku 1) @pykToBBIe 3DUPHI

18. CoenuHeHusi, B COCTaB KOTOPbIX, KpPOMe IKHPHBIX KHCJIOT H
rJIMIEPUHA, BXOIAT 0CTATOK (PpochopHOH KMCJIOTHI H OJTHO U3 aA30TUCTHIX
OCHOBaHM (XOJIMH, KOJIAMUH UJIM CEPHUH), HA3BIBAIOTCH:
a) Crepunbl  0) ®ochormuuepuasv B) XKupsl 1) Bocku

19. Kak Ha3bIBalOTCS NPOCTHIE YIJIEeBOAbI (OHM He THAPOJIU3YIOTCSH):
a) MOHOCaxapHu/ibl + 0) monucaxapubl B) JuUcCaxapuibl r)
OJIUTOCAXaPHIbI

20. YTO0 OTHOCHUTCHA K JUCAXAPUIAM:
a) ['mroko3a, Pppykrosa, MmanpTo3a  0) Kpaxmal, TIITUKOTEH, TEKCTPUHBI
B) caxapo3a, MajbT03a, JJaKTo3a + T) XUTHH, Kpaxmai, GpyKTo3a

21. YTo oTHOCHUTCH K YCBOSIEMbIM YIJIEBOJAM:
a) eJUTroio3a  0) MHCYJIMH —~ B) IVIMKOTEH +  T) MEeKTUH

22. U3 kakux ¢ppakuuii COCTOUT NPUPOAHBIH KpaxmaJi:
a)AMunji03a u amuJionekTuH 0)/lexkctpun u amuino3a B)MHynuH u apabaH
r)MaHHaH U aMUJIONEKTUH



23.I'maposin3 caxapo3bl IPUBOJMT K 00Pa30BAHMIO:
a) 'moko3bl  0) ['amakTo3er  B) P03l 1) ApaOuHO3BI

24 Kakoe W3 HHKe TEPEeYHCIEHHBbIX COeJHMHEHUH OTHOCHUTCS K
KeToneHTo3am?
a) Anponento3a 0) Kcunoza B) Puboza r) Pubysio3a

25.Kakoe u3 HHMKENPUBEACHHBIX COCIMHEHHMH He OTHOCUTCHA K
aucaxapuaam?
a) Pu6oza 6) Manproza  B) Jlakto3a 1) Ilenobuoza

26. Kak Ha3pIBaeTcsi BBICOKOMOJEKYJISIPHOE, HE pACTBOPUMOE B BOJE
COCIMHEHNE, B KOTOPOM MOJICKYJbl TEKTUHA CBSI3aHBI MEXIY COOOM
MONEPEYHBIMU CBSI3IMMU?

a) Xutun  O) [lextun B) IlporomekTuH r) JIMXuHUH

27. KakuM nyTéM MOsKeT ObITh yJIa/IeHa XUMHYECKHU CBA3aHHAS BOAA M3
npoaykra?

a) XUMUYECKUM B3auMoieicTBUEMO) PU3NUECKUM B3aUMOIECTBUEM

B) DU3MKO-XMMHYECKUM B3aUMOJCICTBUEM r) buonornueckum
B3aUMOJICHCTBUEM
28. Kakumu cBoiicTBaMHu 00/121a10T AMMHOKHUCIOTBI?
a) SABnstorcst ampoTepHBIMHU dJeKTposUTaMuO) SBIAIOTCS amM(pOTEPHBIMU
HERJIEKTPOJIUTAMU
B) SBISAIOTCS TUAIEKTPUKAMU T) SIBIISIFOTCS MOJYyIPOBOIHUKAMHU
29. B ures10uHOM cpejae OUIOJISIPHbIE HOHBI AMUHOKHUCJIOT MEePexoasT B?
a) Aaunonsl 0)Katuonsl B) [IpoTonsl 1) HeilpoHsl
30. Asorcoaep:kaime, BbICOKOMOJEKYJISPHbIC, BbICOKONOJIHMEpPHBbIE

COeIMHEHU S KOJIJIOMTHOM MMPpUPOAbLI HA3BIBAIOT:

a)

31.
a)

VYrieBonpl  0) MENTUIABI  B) aMUHBI  T) OCJIKU

B numeBbIX cucreMax 0eJIKU CYylIeCTBYIOT B COCTOSIHUAIX:
JKUJIKOM W TBEPJIOM 0) TBEPIOM H TMOIY>KUIKOM B) TBEpPJIOM U

razoo0pa3zHoM
T') )KUIKOM, TIOJTY>KHJIKOM, TBEPIOM

32.

/100y IMHBI MMEIOT XapaKTEPUCTUKY:

a) pacTBOPSIIOTCA B BOJIE, IPU KUIISTYEHUN CBEPTHIBAIOTCS
0) HE3HAYUTEIBHO PACTBOPSIOTCS B BOJE, XOPOILIO B CIIUPTE KOHIIEHTPALMEN OT

60 o

80%

B) HE PACTBOPSIOTCS B BOJIE, PACTBOPSIIOTCS B €1a0bIX pacTBOpax oT S 10 15%



I') HE paCTBOPUMBI B BOJIE, CJIA0BIX KUCIOTAX, IIeJIo4ax

33. Ilorepss Oenkamu CBSI3AHHOM BOABI 1O BJIUSIHMEM BHEIIHHUX
BO3/1eCTBUI HA3BIBACTCH:
a) rujparauuet 0) Aeruaparanueil B) arperupoBaHUEM T) IECTPYKIHUEH

34. Kakue ObIBAIOT BUAbI JeCTPYKIUH 0CIKOB:
a) TeruioBass  0) depMEeHTaTUBHas  B) TeruioBas M (epMEHTATHUBHAs r)
TeIIoBasi, pepMEHTATUBHAS, MOJICKYJISIpHAs

35. Yemy paBHa aKTHBHOCTb BOJbl B CBEKHX NHIIEBBIX CHCTEMAX C
BBICOKHM CO/IepPKAHNEM BOAbI?
a) 0,95-1 6) 0,9-0,95 B) 0,65-0,85 1) 0,5-0,65

36. Kak BbITJISAAUT NePBUYHAA CTPYKTYpa 0eJIKOB?
a) llemouka ©0) Cniupans B) Kity6ok 1) MHOXKECTBO KITyOKOB

37. Kakue coeAMHEHHUS OTHOCAT K XpOMONpoTengam?
a) Kazeun, kazeunored 0) Xmnopodui, remoriooun  B) [IpotenH, Mykouabl
r) AMUHOKHUCIIOTBI

38. Kakmue npouecchl OTHOCSAT K CHHepe3ucy?
a) 'nuenue s610ka 0) PaccnamBanme mpoctokBam B) bpokeHue tecta T)
IIeperonka cniupta

39. Bona B Buae Medb4YalilIMX Kamejlb HA MOBEPXHOCTH cCpe3a
ylep:KuBaeTcs 3a cYeT...

a)[IOBEPXHOCTHOT'O HATSKEHUS 0)BHYTPUMOJIEKYJISIPHOU CBSI3U

B)UOHHOM CBSI3H I')KOBAJICHTHOM CBA3MU

40. Kakue 0eJIKM OTHOCATCH K IVIMKONpoOTEeHAam ?
a) MPOTEUHBI 0)BUTaMUHBI
B)XOJIECTEPUHBI  T')MYIIUHBI U MYKOHUJIbI

41.B kakoii cTpyKType MOJIeKy.J1a Oejika cBepHyTa B ''cniupaJs' ?
a) [lepeuunas 0) Tperuunass B) UerBeptnunas 1) Bropuunas

42. Kakue BuabI Aeruparauuu 0eJIKOB CyIIECTBYIOT:
A) Ipsimas u oOpatHas; 6) OOpaTumasi u HeoOpaTUMas;
B)Bricokas u Huskas; 1) [IpocTas u cioxHasi.

43. MeToanbl onpeaeieHUs COeP:KaHMs BOJbI B MUIEBbIX cHCTeMaXx?

a) IlpsiMble, KOCBEHHbIE, pedpaKTOMETPUUCCKUMA 0) ApOuUTpaxkHBIN, CYXOM,
a30TCOICpKAIUN

B) YCcKOpeHHbIN, a0copOIMoHHbIN T) PedpakroMeTpruueckuit, NenTuIHbINA



44. Onpeneaure peakuuio Maiiepa:

a) AMUHOKUCIOTHI + Okcuibl = OepMEHTHI;
0) benku + Okcuabl = MenaHOUIUHBI,

B) benku + YrineBoasl = AMUHOKHUCIIOTHI;

r) YrieBossl + benku = MenaHOUIUHBI,

45. Kakue mpouecchl, MPOTeKAOIHe B MUIIEBBIX CHCTEMAX HE OTHOCAT K
MHKPOOHOJIOTUIECKUM:
a) [InecueBenune; 0) Apronus;  B) bpoxkenwue; r) ['HueHue;

Koapl npaBWIBHBIX 0TBETOB
3amanus ¢ BHIOOPOM OJTHOTO TIPABUIILHOTO OTBETA.
Bpewms BeimmonHeHus 3aganus 45 MUHYT.

Yucno 3aganuii B kaxoMm Bapuante - 4. Yucno orBeTos - 1.

I1. OueHounble cpencTBa AJisl TEKYIIEH aTTecTAlUN

Kpurepun onenku pedepara

- 100-86 OGaynnoB BBICTABISETCS CTYACHTY, €CIU CTYACHT BBIPA3WJI CBOE
MHEHHE 0 ChOPMYJIUPOBAHHOW MpoOIeMe, apryMEeHTUPOBal €ro, TOYHO
OTpEJIEINB €€ COJepKaHue U cocTapistomue. [IpuBeneHbl gaHHBIC
OTEUYECTBEHHOW M 3apyOeKHOW JIUTEpaTyphbl, CTAaTUCTHUUYECKHUE CBEICHUS,
nH(pOpMaIUs HOPMATUBHO MPaBOBOTO XapakTepa. CTyJIeHT 3HACT U BJIaJIeeT
HaBBIKOM  CaMOCTOSITCJIbHOM  HCCIIEIOBATEIILCKOM  pabOTBI IO  TeMe
WCCJICIOBAHMS; METOJAaMU W TIpUEMaMH aHaju3a TCOPETUYCCKUX W/HITU
MPAKTUYECKUX AaCMEKTOB H3ydaeMor obOmactu. {DakTUYECKHUX OIIUOOK,
CBSI3aHHBIX C IOHUMaHUEM MPoOJIeMbl, HEeT; Tpadudecku padota opopmieHa
MIPaBUIIHHO

- 85-76 - OGamnmoB - paboTa XapaKTepuU3yeTCs CMBICIOBOM IEIBHOCTHIO,
CBSI3HOCTBIO U TIOCJIEAOBATEILHOCTHIO M3JIOKEHUS, JOMyIIeHO He Oosee 1
OMMOKU TpU OOBSCHEHHH CMBICIA WM COAEepKaHusl MpooOsembl. Jlis
apryMEHTAIlud TPHUBOMATCS JIaHHBIE OTEUECTBEHHBIX U 3apyOEeKHBIX
aBTOpoB. [IpogeMOHCTpUpOBaHbI HMCCIENIOBATEILCKUE YMEHHS W HABBIKH.
@dakTUYeCKUX OMMUOOK, CBA3AHHBIX C TIOHUMAaHUEM TPOOJIEMBI, HET.

Jony1ieHsl oHa-ABE OIIMOKK B 0popMIIeHUN pabOThI



- 75-61 Oamn - CTyAeHT NPOBOAMUT JIOCTATOYHO CAMOCTOSTEIbHBIM aHANIW3
OCHOBHBIX 3TalOB W CMBICJIOBBIX COCTABJISIONIMX MPOOJIEMbl; MOHUMAET
0a30BblE OCHOBBI M TEOPETHYECKOE OOOCHOBAaHME BBIOPAHHON TEMBI.
[IpuBiedYeHbl OCHOBHBIE UCTOUYHUKH IO paccMaTpuBaeMoil Teme. [lomyieHo
He Oosee 2 omuMOOK B CMBICIIEC UM COJIEP’KaHUU MPOOIEMbI, 0POPMICHUN
paboThI

- 60-50 6ammoB - ecnu paboTra MpeacTaBiIsSIET COOOM MepecKa3aHHBIA WU
MOJTHOCTBIO TIEPEMUCAHHBIM HMCXOAHBIM TEKCT 03 Kakux Obl TO HU OBLIO
KOMMEHTapueB, aHanu3a. He packpblTa CTpyKTypa M TeEOpeTHUYecKas
cocraBisitomias TeMmbl. JlomymeHo Tpu wuiam Oosxee Tpex OmuOOK B
CMBICIIOBOM COJIEpKAHUU PACKpPhIBAEMOM MpoOsieMbl, B O(OpMIICHUH

paboTHI.

BOHpOCbI AJIA KOJVIOKBUYMOB, COﬁECCIlOBaHI/Iﬂ
M0 JUCIIMILINHE CocraB IMUIIECBBIX CUCTEM U METO/1bI €10 OIPEIJICHUSA

Pa3)1e.11 «KJIaCCI/I(l)l/IKaHI/Iﬂ OCHOBHBbBIX BC€HICCTB IINIIIECBbBIX CUCTEM»

1. OcHoBHEIE I'pynIibl HCOPraHMYCCKHUX BECIICCTB IMMHMIICBBIX CUCTCM.

2. Boz[a MU CBBIX CUCTCMAX U €C BJIMAHHNC Ha UX KAa4YCCTBO.

3. OCHOBHBIC I'pyniibl BEMICCTB OPraHNYCCKOro ImporuCxX0OKACHUA, BXOAAIINC

B COCTaB IMHIICBBIX CUCTCM.

Pa3nen «MakpoOKOMIIOHEHTHI MUILEBBLIX CUCTEM»
1. AzoTconeprxkaliye BeiecTBa.
2. XapaKkTepucTUKa OCITKOB PA3TMYHOTO MUIIEBOTO CHIPHS.
3. YraeBonsl.
4. YcBosieMble U HEYCBOSIEMBIC YTIICBO/IbI.
5. Jlunuasl (KUpPHL U MaCIa).
6. Xumudeckue MNpeBpalleHUus JTUMUI0B TNPU XPaHCHUU M TepepadoTKe

MAILIEBBIX IPOIYKTOB.



Pa3znen «Heopranmyeckue MUHOPHbIE KOMIIOHEHTHI MUIIEBBIX CHCTEM)
1. Makpo3JIeMEHTHI.

2. MUKPO3JIEMEHTHI.

Paznen «Oprannyeckue MUHOPHbIE KOMIIOHEHTHI MUILEBBIX CHCTEM
1. BuraMuHBI.
2. OpranuyecKkue KUCIIOTHI.

3. GepMEHTHI.

Pa3nen «be3onacHocTh NUIEBBIX CHCTEM)
1. IIumeBrle ¥ OMOJIOTMYECKH aKTUBHBIE TOOABKH.

2. HpHpOIIHBIG TOKCHUKAHTBI, aHTUAJIMMCHTAPHBIC (baKTOpLI IIMTaHHA.

Pazgen «Kiaccupukanuss 1 XapaKTepuCTHKA METOJ0B HCCJIEA0BAHMSA
MHUIIEBbIX NPOAYKTOB»

1. Knaccudpukaiuss v xapakTEpUCTHKAa METOJIOB HMCCIEIOBAHMS IMUILEBBIX
IIPOYKTOB.

2. KpaTKaH XapaKTCPUCTUKA MCTOAOB NCCIICJOBAHUS IMUIICBLIX ITPOAYKTOB

Pa3zle.11 «IlonsiTHE WM METOAbI KAaYE€CTBCHHOI0O H KOJHYECTBCHHOI'O
aHaAJIUu3a»
1. ITonsiTue n MCTOJblI KAYCCTBCHHOI'O aHAaJIN34a.

2. Ilonstue n MCTOJbl KOJIMYCCTBCHHOI'O aHaJIM3a

Paszgen «Meroabl BblJeJeHUST M OINpeleeHUs] OTAEJbHBIX TIPYNII
BeleCTB MUIEBBIX CHCTEM

1. Metopp! BbIJIeSIeHHs OCJIKOB U M3YUEHUs MX (PPaKIIMOHHOTO COCTaBa.

2. MeTopl SKCTpaKIUK JTUMUAOB U3 MUIIEBBIX CUCTEM ChHIPbSI.

3. OHpCI[CJICHI/Ie BOCCTAHABJIMBAIOIIUX CAXApPOB U CaXapO3bl.



4. OHpC,HeJICHI/Ie COACPKaHUsA MHUHEPAJIbHBIX BCIICCTB B IMHIICBLIX
CHUCTCMaX.
5. MeTOI[BI OIpCACIICHNA COACPKAHNA BUTAMUHOB B IIUIICBLIX CUCTCMAX.

6. MGTOIH)I OIIPCACIICHUA BJIATM B IIMIICBBIX CUCTCMaAX.

Kpurepuu oneHox
- 100-86 OaminoB BBICTABISETCS CTYIEHTY, €CIH CTYJCHT 3HAeT W CBOOOJHO
BJIQJICET MaTEepPHAIOM, BBIPA3HU CBOE MHEHHE MO CHOPMYJIMPOBAHHON MpodiiemMe,
apryMEHTHpOBall ero. J[iIsg TOArOTOBKH CTYACHT HCIOJB3YyeT HE TOJBKO
JICKIIMOHHBIA MaTepuall, HO M JOIOJHUTEIBHYIO OTCUCCTBEHHYIO U 3apyOSKHYIO
JUTEpaTypy.
- 85-76 - 6ayioB - paboTa XapaKTepru3yeTcs CMBICIOBOU IEIBHOCTHIO, CBI3HOCTHIO
U TOCJICIOBATCIIbHOCThIO HM3JIOKCHHUS. (DaKTUYSCKUX OIMMOOK, CBS3aHHBIX C
MOHUMAaHUEM TIPOOJIEMBbI, HET.
- 75-61 Oamn - CTyAeHT NOHMMaeT O0a30BbIe OCHOBBI M TEOPETUUYECKOE
o0ocHOBaHWE TeMbl. [IpHUBIICYeHBI OCHOBHBIC WMCTOYHUKH IO paccMaTpHUBAEMOM
TeMeE.
- 60-50 GammoB - ecid OTBET MPEACTABIAECT COOOM TEepecKa3zaHHBIA HCXOHBIH
TEKCT, 0€3 Kakux Obl TO HM OBLTIO KOMMEHTAapueB, aHanu3a. JomyiieHo Tpu Wiu

0oJiee TpexX OLIMOOK B CMBICIIOBOM COJIEPKAHUU TEMBI.

MeToa coCcTaBJI€HUSI HHTEJLJIEKT KapT

o AMCIMIIJIMHE CocraB IMAIIEBBIX CUCTEM H METO/JAbI €10 OIIPECACICHUA

1. Tembl. OCHOBHEBIE BEIIECTBA ITUIIH. 3aIIIUTHBIC U ONACHBIC BEIISCTBA MHUIIH.

2. Konmenmus: I[loHuMaHue 3HAYEHUS W POJIM THUILEBBIX BEIIECTB, a TaKkKe
3aIIUTHBIX 1 OMACHBIX KOMIIOHEHTOB MMUIIM B OpPraHU3Me YeJIOBEKa.

3. Oxuaaemble pe3yabTaThl MCCJAEIOBAHUSI PaA3BUTHE Y  CTYJICHTOB
KpEaTUBHOCTH; (POpMHUpPOBaHNE KOMMYHHKATUBHON KOMIIETEHTHOCTH B IpOIECCe

TPYIIIOBON JEATENHHOCTH IO COCTaBICHUIO HWHTEIUIEKT-KapT, (HOpPMHUPOBAHHE



00111ey4eOHBITO YMEHUS, CBA3AHHOTO C BOCIPHUSATHEM, NepepabOTKON U 0OMEHOM

uH(popMaIuen; yCKopeHue mnpoiecca o0y4eHus .

Kpurepuu oneHku:

- 100-86 6aynoB BHICTABIACTCS CTYACHTY, €CIM OH MPUHUMAET aKTUBHOE y4acTHe
B COCTaBIICHMHM WHTEJUICKT KapThl, MMOKA3bIBaCT TIyOOKHE 3HAHHS 10 3aJaHHOU
npoOiieMe, aKTUBHO BBIPAKAET U OTCTAMBACT CBOE MHEHHUE, 00JaaeT BHICOKUMHU
KOMMYHUKATHBHBIMH CITOCOOHOCTSIMHU.

- 85-76 OaioB BBICTABISIETCS CTYACHTY, €CIM OH MPUHUMAET Yy4acTHEe B
COCTaBJICHUM MHTEJUICKT KapThl, HO HE MOKa3bIBAET TIyOOKHE 3HAHUS TI0 33JaHHOM
npoOJeMe, BRIpakaeT CBOE MHEHUE U TIBITACTCS €r0 apTyMEHTUPOBATh.

- 75-61 Oann BBICTAaBISIET CTYAEHTY, €CJIM OH HE NPUHUMAET WM NPUHUMAET
NIACCHBHOE YyYacTHE B COCTABJIICHUM HWHTEIUICKT KapThl. [loka3wiBaeT cralbie

3HAHMS M0 3a/IaHHOM Tpo0sieMe, He CITOCOOEH BbIpakaTh CBOE MHEHHE.

MeTtoasbl padoTsl ¢ TekcToM (MeTox UcepT-MapKUpOBKH)

o JTUCIMILIMHE CocraB NMUIIEBBIX CUCTEM M METOABI €0 HCCJICAOBaAHNUA

1. Templ: [IpupoaHbIe TOKCUKAHTBI, AHTHAIMMEHTAPHBIC (DaKTOPHI TUTAHUS .

2. Konuenumsi: I[loHMMaHHWE TIOSABJIEHUS 3arps3HSIONIMX KOMIIOHEHTOB B
MPOJYKTaxX MUTAHUA.

3. Oxupaemple pe3yuabTarbl: Pa3BuTHE KPUTHYECKOTO MBILIIJICHHS; YMEHHUE
MPaBUJILHO OLICHUBATh MPOYUTAHHBIN TEKCT, BBIACIATH B HEM OCHOBHYIO MBICIIb;

YCKOpPEHHE MPOIECCa YCBOCHUSI HOBOI'O MAaTEPHUAIBI.

Kpurepuu oueHku:
- 100-86 6aynoB BBICTABISAETCS CTYACHTY, €CIM OH MPUHUMAET aKTUBHOE y4acTHe
B paboTe C NpemsIOKEHHBIM TEKCTOM, AKTUBHO BBIPAKAET CBOE MHEHHE IO

npobiieMe, U3J0KEHHON B TEKCTE, ApTYMEHTUPYET €ro U OTCTanuBaeT.



- 85-76 GayyI0B BHICTABIIAETCS CTYJICHTY, €CJIM OH IPUHUMAET ydacTue B paboTe C
NPEJIOKEHHBIM TEKCTOM, TIBITAETCS BBIPA3UTh CBOE€ MHEHHE IO TMpodiieme,
U3JI0)KCHHOU B TEKCTE, MBITAETCS €r0 apryMEHTHPOBATD.

- 75-61 OGayn BBICTABISET CTYACHTY, €CJIM OH HE NMPUHUMACT WM TPUHUMAET
NACCUBHOE ydYacThe B paboTe C MPEUIOKEHHBIM TEKCTOM, HE CIOCOOEH K
KOMMYHUKATHBHOMY OOIIICHHUIO, HE MOXKET BBIPA3UTh CBO€ MHEHHE IO Mpolieme,

H3JI0KEHHOH B TCCTC,
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IpakTnueckoe 3ansaTue Ne 1 (8 u)
Tema: «Onpenenenne ¢ppakunii 6eika B ChbIpbe U TOTOBBIX MPOAYKTAX»
Heanb padorel: M3yueHue cTpoeHUs U CBOMCTB OEIKOBBIX BEILIECTB CHIPbS U
TOTOBBIX MPOIYyKTOB. OCBOEHHE METOJIOB OMpeeieHUs] OENKOBBIX BEIIECTB B
MUIIEBBIX MMPOIYKTAX.
1.1 Onpeoenenue oenka 6 3epre no memoody Kvenvoana

Heobxooumvble peakmugwt u nocyoa:

33 % pactBop NaOH, karamuzatop Juisi CKUTaHUsi OejKa, COAep Kalluid
CeJICH, KOHIICHTPUpPOBaHHAs CEpHas KHUCJIOTAa, CMENIAHHBIA WHAUKATOP IS
tutpoBanusi, 0,1 M pactBop NaOH, 0,1 M pactBop H2SOs.

Konba Kesenpaamns, koHnueckas Koida BMECTUMOCTBIO 250 cM?, MUIHHAPHI
BMECTUMOCTBIO 25 1 50 cM?, meperonHas kojioa BMecTuMocThio 500 cM?, muneTku
BMECTUMOCTBIO 25 u 10 cm?, anekTpudeckas MInTKa, KarjeyJOBUTENb, BOJASHON
XOJIOUIIbHUK.

Pacxon 3epHa 1t Ha oiMH aHaANM3.

Texnuxa onpeodenenus

B crexknsHHON mpoOupke B3BEMMBAIOT | I' MyKH HcclieayeMoro obpasia
3¢pHa C TOYHOCTHIO JI0 dYeTBepToro 3Haka. ColepXumoe MNPOOUPKH TOYHO
nepeHocutcs B cyxyro Kooy Keenppans. Ilyctyio mpoOupKy B3BEIIMBAIOT U TIO
pa3HUIIC MEXIY NMEPBBIM M BTOPHIM B3BEIIMBAHMEM HAXOASAT MACCYy B3SITOM JJIs
CKUTaHUs HaBECKU MYKHU. [{ummHIpom otMepuBaroT 15 ¢cM? KOHUIEHTPUPOBAaHHOU
cepHO KHUCIOTHl. KUCIOTONW CMBIBAIOT CTEHKHM KOJIOBI M CMAyMBalOT HaBECKY
myku. JloGaBmsror 1-1,5 r© Kkartanuzatopa CxKUTraHusi, KOJOY 3aKpbIBAIOT
CHEIUaIbHOM CTEKISIHHOM Hacaako wiu BopoHKoW. KonlOy HakiIoHHO
YCTaHABJIMBAIOT Ha JIEKTPUUYECKON TUIUTE U CKUTAIOT 00pasell 00sS3aTeNbHO MO/
Taroi. Korga >kuakocTe B KoyOe TPHOOPETET 3€JICHOBATHIN IIBET, CXKUTAHUE
npoaoxkarot emie 10 - 15 MuHyT, 3aTeM Jar0T KoJjioe ocThITh. [locne oxnaxneHus
NPUCTYNalOT K Teperonke. B konlOy Kbenbaans HEOONBIIMMHU TOPIUSMU T10
cteHke npwBaroT 30-50 cM?® TUCTUIIITMPOBAHHOMN BOJIbI, COOHUPAIOT CHEIUATIBHYIO
YCTAaHOBKY UJISI TIEPETOHKM W HAYMHAIOT TEPETrOHKY. IIpu orcyrcTBUM
YCTAaHOBKU coJepkuMoe KoJObl Kbenmpganst mMmepeHoCsIT B TEPMOCTOMKYIO
NEeperoHHy0 Kojoy BMecTUMOCThIO 500 cM?, B KOTOpPOU OyAeT OCYIIECTBISTHCS
nmeperoHka, mnpu I3ToM KoilOy Keenbmans HECKONIBKO pa3  OIMOJIACKHUBAIOT
JTUCTUJIIMPOBAHHOM BOJOW M COENMHSIOT C HccieyeMbiM oOpasuoM. Ileperonnas
KO0J0a yCTaHaBIMBAETCS Ha IUIMTKE, MPUCOEIMHSAETCS K KaIuleyJOBUTENIO H
XxoJoauibHUKY. KoHell X0noIuabH1Ka J0HKEH ObITh OMYIIEH B MPUEMHYIO KOJIOY



BMecTUMOCTbIO 250 cM?, coxaepxkamryro 25 cm® 0,1 M cepHOW KHUCIOTBI C
HECKOJIbKUMHM  KaIUISIMA ~ CMENIAHHOTO  HMHAuKaTopa. lleperoHHyro  KoJjly
3aKpBIBAIOT MPOOKOH, B KOTOPOW BMECTE€ C KaIUICYJIOBUTEIEM BCTaBJI€HA
JleTUTeNbHAss BOPOHKA WJIM PE3UHOBAsi TpyOKa CO CTEKJISTHHOW BOpoHKoM. Yepes
BOPOHKY B IEPErOHHYIO KOJOy B Hauaje HarpeBaHus npuiubaercs 50 cm?® 33 %
pactBopa NaOH nns HelTpanu3anuu KAcIoThl. [leperonky mpoBOAST B TEUEHUE
30 MuHYT, 4TOOBI 00BEM JKUJIKOCTH B MPUEMHON KOJIOE YIBOUTCS, 3aTeM
NPUEMHYIO0 KOJIOY OIyCKalT TakK, YTOObI KOHEI| XOJOJWIbHUKA OBLI BBIIIE
YPOBHSI JKHJIKOCTA B MPUEMHON KOJOE, MPOJOKAIOT MEPETOHKY €Ile 5 MUHYT.
N30BITOK KUCIOTHI B MPUEMHOM KoJIOe OTTUTPOBBIBaIOT 0,1 M pacTBOpoM cepHoit
KHCJIOTBI JI0 TIepexojia MaJIMHOBOM OKPACKM CMEIIAHHOTO MHIMKATOpa B 3€JIEHYIO.
TutpoBaHueM oOIpenensieTcs KOJUYECTBO CEPHOM KHUCIOThI, HEUTPATU30BAHHOMN
BBIJICTIUBIIUMCS TIpU OTroHke ammuakom. IIpu stom 1 cm® 0,1 M pactBopa
rugpokcuga Hatpusi coorBerctByeT 1,4 mMr mimm 0,0014 r azora. Coxpepikanue
Oelika B MCClIelyeMOM 00pasiie 3epHa paccunuThIBaIOT 1o ¢popmyse 1.1:

N= (a—6)e100010000,0014 6,25 - 14e(a—0)®6,25 (l l)
e (100—W) ne(100—W) '
rie: a- kommdectBo 0,1 M pactBopa H,SO4, B3sTOTO Ha aHanmms, cM®

0- komuyectBOo 0,1 M pacTBOpa rUApPOKCHUIA HATPHS, MOIIEAIIECTO
Ha

TUTPOBAHUE U30BITKA KUCIOTHI, CM> ;

H- Macca HaBECKH MYKH, T;

W- maccoBas i0s Bjiaru B myke, % a.c.B.;

6,25 — ko3 puIMeHT IepecyeTa coAepKaHus a30Ta Ha OEJIOK IS
STYMEHS.
Conepxanue Oeaka B SYMEHE He JTOJDKHO mpeBbimath 12,0 %.

1.2 Onpeoenenue pacmeopumozo oenka (4Yucno Konvoaxa)

Heobxooumvble nocyoa u peakmusgul.

PeakTuBbI M TOCYJa AaHAJIOTHYHBI OMNPEACIICHUIO OelKka TI0 METOIY
Krenpnans.

Pacxon cycna 20 cM® Ha OlMH aHAIM3.



Texnuxa onpeoenenus

20 cM® mabopaTOpHOTO CycClia ymapuBarOT Ha MEIJIEHHOM OTHE B KOJIOE
Kbenbansg 10 cHponooOpa3HOro COCTOSIHUSA, B KOJIOY BHOCSAT 3 T' KaTalM3aTopa U
20 cM’> KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTBI, CKUTAHHUE U NIEPETOHKY ITPOBOMIST
aHAJIOTUYHO oIpezeNieHuIo Oenka B 3epHe 1o meroay Keenppans. Jlns pacuera
HEOOXOJUMO 3HAaThb MAacCCOBYH JOJK CYXUX BEIIECTB U OTHOCHUTEIBHYIO
IUVIOTHOCTH cycia. CopepaxaHue pacTBOPUMOTr0 OEJIKa pacCUUTHIBAIOT IO GopMmyJe
1.2:

—(a—06)0,001421000100 6,25

N
P dece20

(1.2)

rue: N, — koanuecTBO pacTBopuMoro Oenka B 100 r skcTpakra, T;

a - konmmuecTtBo 0,1 M pacTBOpa cepHOIl KUCIOTHI, B3SITON Ha

aHaju3, CM>;

0 - komuuectBo 0,1 M pacTBOpa ruipokcuia HaTpus,

MOIIIE/IIIETO HAa TUTPOBaHUE U30BITKA KUCIOTHI, CM>;
6,25 — koadhunEeHT mepecyeTa CoAepKaHusl a30Ta Ha

pPacTBOPUMBIN OEJIOK;

€ - MaccoBas J10JIs1 CyXUX BEIECTB B cycie, %o;

d - oTHOCHTENBHAS ITIOTHOCTH CYCIIa;

20 — o0Bem cycria B3SThIM Ha aHAJIU3.

Copep:xaHue pacTBOPUMOIO a30Ta B COJIOJIE XOPOIIETO KauecTBa JIOJKHO
coctaBsATh 570-630 mr unu pactBopumoro oOenka 3,5- 4,0 r va 100 r cyxoro
BEIIECTBA COIOA.

[Tokazarenem kauecTBa cojoja sBisercs ynciao KonpOaxa mim mokasarenb
OEJKOBOTO pacTBOPEHUS COJIO0Ja, OH OMpENeseTcsl OTHOUIEHUEM PacTBOPUMOTO
Oenka B JlabopaTOpHOM cyciie K o0meMy OelKy coJioa M BbIpakaeTcsi B
nporentax. Yucmo Konpbaxa (creneHb OETKOBOTO pacTBOPEHUS) PACCUUTHIBAIOT
1o dbopmyne 1.3:

No=N,+100/N, (1.3)

TIe: No— uncao Koapbaxa, %;
N, — konmuuecTBO pacTBopuMoro 6enka B 100 r akcTpakTa conoja,

N.— konudecTBO O€enka B cojioje, %o.
Yucno Konpbaxa B co0/1€ COCTABIISIET:



Crenenb pacTBOpEHUS COI0AA OtHoumenue, %

Ouens xoporee 41 u 6onee
Xopouiee 35-41
Henocrarounoe MeHee 35

1.3 Onpeodenenue amunnozo azoma MeOHbIM CROCOOOM

Heobxooumvle peakmueswt u nocyoa:

Cycnensust ¢ocdara meau, cocrosimias u3 cmecu xjopuaa menud (27,3
COJIM pacTBOpAIOT B 1 aAmM® BOJbI), Tpex3zamenieHHOTO (ocdaTta HaTpus (64,5 T
ruapoopTrodocdara Hatpus pacTBopsoT B 500 cm® Boabl, nobamisior 7,2 T
TUAPOKCUIA HATPUs U JoBoJAT 10 1 nm*) u Gopatnbiit OydepHsiil pactBop (57,21
r OyphI pacTBopstOT B 1,5 nm® Bojbl, fobapmsitor 100 cm® 1 M pacTBopa cosstHOM
KHUCIIOTBI U JOBOJAT 70 2 AM?), CMECh COCTOUT M3 KOMIIOHEHTOB B COOTHOIIICHUU
1:2:2 u roroButcs B JeHb aHainuza. CHOUPTOBOM pacTBOp TUMOJI(PTATIEHHA;
1 M pactBop NaOH; 0,01 M pactBop TtHocynbdarta HaTpus, 1 % pacTtBOp
kpaxmana, 80 % ykcycHas kucnora, 10 % pactsop KJ nmu 1r KJ.

Mepnas kon6a BMecTUMOCTBhIO 50 cM?, KOHMYECKasi KOJ0a BMECTUMOCTBIO
150 cm®, BopoHka, ¢GuIbTpoBajdbHas Oymara, MUIETKH BMeCTHUMOCThiO 10, 5, 2
CM?, ITUJIMHJIPp BMECTUMOCTHIO 50 cM>.

Pacxon cycna 5 cM® Ha oiMH aHaIM3.

Texnuka onpeoenenusi

B mepHyo konOy BmectumocThio 50 cm® momemarT 5 cM?®  cycina,
npuoaBistOT 2-3 kamu TumondTanenna u 2-3 ka1 M pactBopa NaOH no
NOsIBJIEHUsI OJIEHO-TOJIyOOro OKpallMBaHMs Cycia. B HECKOJIbKO MpHEMO, MpH
nepeMernuBanuy, no6aBmsror 15 coM® cycmensum  (docdara wmemaw, 3arem
COJEP)KUMOE KOJIOBI JOBOAAT JIO0 METKH JIUCTHJLUTUPOBaHHOM Bojoi. Cmech
nepeMennBaT U QUIBTPYIOT Yepe3 OyMaxKHbIi (UIbTP, Bo3Bpalias Ha QUIbTP
nepBble MOPIUN GUIbTPATA.

10 cM® mpospau”oro ¢uiabTpaTa MOMEIIAIOT B KOHHYECKYIO KOJIOY
BMecTUMOCThIO 150 cM?® u noGasisoT 0,5 cm? 80 % ykcycHOUM KUCHOTHI, 1T miu
10 em® 10 % pactBopa KJ. ComepxumMoe KoJIObI pa3MEIIUBAIOT M BIICIIHBIITHICS
cBoOOHBIN ¥on oTrutrpoBbBatoT (0,01 M pactBopoMm THOCynbGaTa HATpHS,
no0apisAsi B KoHUe TUTpoBaHusa [-2 xamm 1 % pactBopa kpaxmana. Konen
TUTPOBAaHUSl OIpPENEISAIOT MO MCUYE3HOBEHHIO CHHEH OKpacku pacTBOpa.
TuTpoBaHMe 3aKaHUMBAETCs IPHU MEPEXOJI€ CHUHEro OKpallMBAaHMs pPacTBOpa B
oe3nBeTHbIN. CozleprkaHie aMUHHOTO a30Ta PACCYUTHIBAIOT 1O (hOpMYyIaMm:



Conepxanve aMmuHHOro azota B 100 cM® cycna omnpenenstor no Gopmysie

1.4:
_ a20,282100 (1.4)
100
Conepxxkanne amuHHOrO azora B 100 r© SKCTpakTa ONPEACNSOT IO
dbopmyine 1.5:
X = ae0,28100 (1.5)
100eced

rae: a- oobem 0,01 M pacTBopa THOCYIb(aTa HATPUS, OMISAIIETO Ha
TUTPOBAHHUE , CM? ;
0,28- KOIMYECTBO MI' aAMUHHOT'O a30Ta, KBUBaJIEHTHOE 1 cM*® pacTBOpa
trocyib(dara Hatpus koHuentparueit 0,01 M;
20 — nepeBoa B 100 cm? cycia;
€ - MaccoBas JI0JIsl CyXHX BEIIECTB B cycie, %;
d - oTHOCHTENbHAS TUIOTHOCTH CyCJIa.

[To xonMMYeCTBY aMUHHOTO a30Ta B COJIO/IE CYAST O CTENEHU PACTBOPECHUS
6enkoB. CoJio/1 CYUTAETCSl TIEPEPACTBOPEHHBIM, €CIIM COJepKUT Oosiee 230 mr Ha
100 r 3KcTpakTa aMMHHOIO a30Ta, OY€Hb XOPOIIO PACTBOPEH, eciu coaepkut 200-
230 mr Ha 100 r 3KCTpakTa aMUHHOIO a30Ta, XOPOLIO PACTBOPEH, €CIIH COJICPKUT
180-200 mr nHa 100 T »SKCTpakTa aMHHHOTO a30Ta W TUIOXO PACTBOPEH, €CIIU
coaepxut MeHee 180 mr Ha 100 r s3kcTpakTa aMMHHOTO a30Ta.

1.4 Onpeoenenue manuno6020 nokazameJis

Heobxooumvle peakmuswl u nocyoa:

10 % pactBOop cepHoil  kuciaoTel; 1,6 %  pacTBOop TaHMHA
CBEXEMPUTOTOBJICHHBIM.

doTosrsiekTpokagopuMeTp. MepHas konba BMmecTuMOcThiO 50  coMm?,
KOHHUYECKass K0Ja0a BMECTUMOCTBIO 250 ¢M?, MHUIEeTKH BMECTUMOCTRIO 10 u 5 cm?,
KIOBETHI TOJIIIUHON 10 MM.

Pacxon cycna nnum nuBa 2,5 ¢cM® Ha OJJMH aHAJIN3.

Texnuxa onpeoenenus
B meprayro konby Bmectumocthio 50 cMm® momemiaroT 2,5 cMm® cycia wim

nuBa, 7100aBisA0T 5 cm® 10 % cepHoit kucnotsl U 5 cM® 1,6 % pacTtBopa TaHUHa,



JOBOJIAT 00BEM JUCTUIUIMPOBAHHON BOJOM 10 METKH, NepemernnBaror. Cmech
MEePETUBAIOT B KOHUYECKYIO KOJI0Y BMECTUMOCThIO 250 cm?, BbIep:kuBatOT 1 yac
npu 20 °C. [locne BBIAEPKKH, CMECh NEPEMEIINBAIOT U KOJOPUMETPUPYIOT IPH
3eseHoM cBeTodmiIbTpe (560 HM) MPOTHB AUCTHWIIMPOBAHHON BOABL. TaHWHOBBIN
noKasaTellb  fABJISETCS BEJIMYMHOM onTuueckod rmotHoctd (D)  cmecw.
Bricokomonekyisipnass ¢pakuus A (mp/ 100 cm?) OenkoB cycna WM TMHBa
paccuuTbiBaeTcs 1o gpopmyie 1.6:

D + 0,045
A="21000 (1.6)
0,0276
rie: D- onrtnyeckas miIOTHOCTH pacTBopa.

BricokoMonekyisipHas ppakius A B nuBe coctasisier 12-14 mr va 100 cm?,
IPU HAJIM4YUU OOJIBIIEro KoJauuecTBa (ppakiuuu A CyIsaT O HECTAOMIBbHOM KauyecTBE
[IMBA U IIOHM>KEHHON CTOMKOCTH €r0 IPU XPaHEHUH.

1.2 Anauiu3 pe3yibTaTOB HCCIACAOBAHUS
ITo pe3ynbraraM McciaeqoBaHUs AENIAeTCA BBIBOJ O COAEPKAHUU OEIKOBBIX
BEILIECTB B HCCIEeAyeMbIX oO0bekTax. llomyueHHble pe3ynbTaThl CBOJATCS B

tabmure 1.1.

Tabmuna 1.1
Copeprkanre OSIKOBBIX BEIIECTB B UCCIEAYEMbBIX 00BEKTAX

OObexT HaunmenoBanune Conepxanue
HCCIIEIOBAHUA OEJIKOBBIX BEIIECCTB OEJIKOBBIX BEIIIECTB,
HX Pa3MEpPHOCTh
1.SlumeHb cojiepkaHue Oelka 11,3%
Ur.n.

KoHTpoJibHBIE BONIPOCHI

1. I[IpuBenuTe KIaccuPpUKaUo OEIKOB.

2. KakoBa poJib HE3aMEHUMBIX AMUHOKHUCIIOT B TUTAHUU YEJIOBEKA.

3. [IpuBenure HehepMEHTATUBHBIEC IPEBPAIICHUS OSIIKOB MPH TEXHOJIOTUIECKOM
nepepadoTKe.



4. OxapakrepusyiTe hepMEeHTATUBHBIE PEBPAILEHUS OEIKOB.
5. KakoBa sHepreTudeckas v muieBas IeHHOCTh OCIIKOB.

IpakTnueckoe 3ansaTue Ne 2 (8 u)
Tema: «Onpenesienne yriieBoJ0B B ChbIpbe U FOTOBOI NMPOAYKIHID)
Heas padotbl: N3yuenue kinaccupukanuu, CTPOCHHUS U CBOMCTB YIJIEBOJIOB
PACTUTENIBHOTO CHIPhSI U IPOYKTOB. OCBOEHHUE METOJIOB ONPEAEIICHUS YIIIEBOIOB.
2.1 Onpeodenenue Kpaxmana é 3epHOE0OM Cbipbe nO Memoody Jeepca

Heobxooumvble peakmuswt u nocyoa:

1,124 % pacTtBop constHOM KucnoTel, 10 % pacTBOop MoauOAaTa aMMOHHSL.

Bonsinas 0GaHsi, 37€KTpOIUIUTA, MOJSPUMETP, MOJISPHU3AIMOHHAA TpyOKa
mmuHoit 200 MM, MepHas koiba BmectuMocThio 100 cm®, KoHMYECKas KoJiba
BMECTUMOCTBHIO 250 cM?, MUMETKH BMECTUMOCTBIO 25 1 5 cM?, (uiIbTpoBalibHAS
Oymara, BOpOHKaA.

Pacxon 3epHa 5 r Ha oMH aHAIMU3.

Texnuka onpeoenenusi:

SluMeHb UM COJIONI M3MENbYaAloT B MYKY, OEpyT B CTEKJIISIHHOM CTaKaHe
HaBecky 5,0 T, MEpeHoCAT B MEpHYIO0 KojOy BMecTuMocThio 100 cm?, B koily
nobasisroT 25 cm® 1,124 % pacTBopa CONSIHON KUCIOTHI, CMaUMBAIOT MYKY, 3aT€M
npuiauBaroT euie 25 cm® 1,124 % pacTBopa COJISIHOM KUCIOTHI, IEPEMEIINBAIOT U
YCTaHABIMBAIOT KOJOYy B KHUIIYI BOJsHyI Oanto. IlepBeie 3 MHUHYTBI
HarpeBaHusl COJIEPKUMOE KOJIObI TMEPEMEIIUBAIOT KPYTOBBIMH JIBUKEHUSIMHU.
Kunenue npogoikarot 15 MUHYT, 3aTeM K00y OXJIaXAar0T MPOTOYHOM BOJOM 110
20 °C nmonuBarT 25 cM® TUCTWIIIMPOBAHHOW BOABL. i ocaxkaeHusi OCIKOB K
pacTBopy Kpaxmayia goOaBisitor 5 cm® 10 % pacrtBopa monmbaata aMMOHHUS U
00BbeM B K0JIO€ AOBOAST 10 MeTKH BoJIoM. CozepkuMoe KOJI0bl IEPEMELIUBAIOT U
GbuIBTPYIOT Yepe3 OyMaKHBIM (UIBTP B CYXYH KOHHUYECKYIO KOJIOy, TIEpBBIC
nopuuu (uiabTpaTa BO3BpamaroT Ha Quibtp. Ilpo3pauHbiM  puiabTpaToM
OMOJIACKUBAIOT MOJSPU3ALUOHHYIO TPYOKY, 3aMOJIHAIOT TaK, YTOObl HE OCTAJIUCH
My3bIPBKHU BO3/1yXa, HEMEIJICHHO CHUMAIOT MOKa3aHUs MOJISIPUMETPa, TaK Kak MpH
oTcTauBaHUM pacTtBop MyTHeeT. [lepen pa®oToil ¢ monasipuMeTpoM 00s3aTENBHO
MPOBEPSIOT HYJEBYIO TOUKY, H3MEpssl MOKa3aHUsl MO JUCTUWIIIMPOBAHHOW BOJIE.
Conepkanue kpaxmana (B % K Macce abCOIIOTHO CyXOro 3epHa) PacCUUTHIBAIOT
no ¢opmyrne 2.1 (mpu macce HaBecku 5,0 T U IJIMHE MOJISPHU3ANUOHHON TPYOKH
200 Mm):



e K100
X = —“loo_W , (2.1)

rjae: a- MOKa3aHue MOJIIPUMETPA;
K- xoadurment DBepca 11t suMEHs Py JTMHEHHOH 1IKase
noisipumerpa - 1,912, npu KpyroBoi IIKajae MOJIpUMETpPA —
5,512;
W- BIIa’KHOCTB 3€pHa.
B siumene conepxurcs 55-65 % kpaxmaiia Ha aOCOJIFOTHO CyXO€ BEUIECTBO.

2.2 Onpeodenenue manomo3snl

Heobxooumvle peakmuswt u nocyoa:

0,1 M pactBop ¥oxaa, 0,01 M pactBop TuOCynbdaTa Hatpusa, 1 M pactBop
cepHoil kucnotel, 1 M pactBop NaOH, nnnukarop -1 % pactBop kpaxmaina.

Mephas konba BMecTuMOCThi0 200 cM?, MUMETKH BMECTUMOCTBIO 50, 25,
10, 5, 2 cm?, KOHMYECKas K0Jiba BMeCTUMOCTRIO 250 cM>.

Pacxon cycna 10 cm? nmim nuBa 20 cM® Ha OAMH aHAIU3.

Texnuxa onpeodenenus

B mepnyro kon0y Bmectumocthio 200 cm® ormepuBaoT 10 cM® mHUBHOTO
cycima wian 20 cM? TOTOBOro IMBa, JOBOJIAT O0OBEM KOJIOBI JO METKH BOJIOMH,
nepeMemnBaioT. /st npoBeeHus aHaIK3a, B KOHUYECKYI0 KO0y BMECTUMOCTbIO
250 cm® ormepuBaroT nunetrkod S50 cm® pa30aBiIEHHOTO Cycia WM IHBa,
nobasisor 25 cm® 0,1 M pactBopa #ona, 3 cm® 1 M pactBopa  NaOH,
COJIEP’)KUMOE KOJIOBI MEPEMENINBAIOT U MOMEIIAIOT B TEMHOE MECTO Ha 15 MUHYT.
PoBHo uyepe3 15 muHyT B KonOy nmobGammstor 4,5 cm® 1 M pactBopa cepHoi
KHUCJIOTBI M OTTUTPOBBIBAIOT U30BITOK Homa 0,1 M pactBopoM TuHOCy’b(aTa
HaTpUsl 110 TIOSIBJIEHHUS COJIOMEHHO-)KEJITOro IBeTa, 3areM BHociaT | cm?
uHaukaropa 1 % pactBopa kpaxmana. PactBop mpuoOperer cunuii 1Bet. [lanee
npojgopkaor  tutpoBanue 0,1 M pacTtBopoM THOCydbpara HaTpus 0
MCUYE3HOBEHN cuHEN okpacku. Conepxanne ManbTo3bl B 10 cM® cycna nin niBa
paccuuThIBatOT 1o Gopmyiie 2.2:

X = (25-4)#1000,0171100 (2.2)

n

rae: a — xomuyectBo 0,1 M pactBopa TuoOCyib(aTa HATpUS,
NOIIEIIETO



Ha TUTPOBAHUE, CM?;
0,0171- xonM4uecTBO TPAaMMOB MaJIbTO3bI, SKBUBaJIEHTHOE 1 cMm?
1 M pactBOpa oxa;
1 - cTeneHb paz0apneHus aus cycia n =20, ays nusa 1 = 10.
Conepxanne manbTo3bl B % Ha 100 r 3KCTpakTa pacCUMTBHIBACTCS IO
dbopmyie 2.3:

X o100
Xy= 228 (2.3)
eed
Trac. € - MAaCCOBas O0JIiA CyXuX BCHICCTB B CyCJIC UJIM ITNBC, %;

d - oTHOCHTEIbHAS IUIOTHOCTH CYCJIa WM ITHBA.
B cycne conepxutcst MmanbTo3bl 70-80 % OT SKCTPaKTHBHBIX BELIECTB.

2.3 AHaIM3 pe3yJIbTATOB MCCJICIOBAHUSA
PesynbTaThl uccienoBanus cBoAsTca B Tabmuie 2.1. Ilo momydeHHBIM

pe3ynbTaTaM WCCIICOBAHUS JENaeTCsl BBIBOJ O COACP)KAaHUM YTJIECBOJOB B
HCCIIeTyEMbIX 00BbEKTaxX.

Tabmuma 2.1
ConepkaHue yriIeBOJIOB B MCCIEAYEMBIX 00BbEKTaxX
OOBeKT uccieaoBaHus HaumenoBanue ConeprxaHue yrieBoJoB,
yTJIEBOIOB UX Pa3MEPHOCTh
1.Cycno nmaboparopHoe coJIep)KaHHe 77,1%

MaJIBTO3bI

Ur.n.

KonTpoJsbHbIe BONIPOCHI

1. [IpuBenuTe KIacCU(DUKAIUIO YTIIEBOIOB.

2. OxapaxkTepu3yilTe BOCCTAaHABIMBAIOIINE U HEBOCCTAHABIMBAIOIINE
JTcaxapybl.

3. OxapakTepusyiTe mpeBpalleHus caxapo3bl MPH TEXHOJIOTUYECKOM
nepepaboTKe ChIPhSI.

4. IlpuBeauTe CTpOEHUE U THAPOIU3 Kpaxmana

5. I[IpuBeanTe CTPOCHKUE U TUIPOJIN3 HEKPAXMAIBHBIX MOJIUCAXaPUJIOB.




6. KakoBa nunieBasi u s3HepreTuyeckas leHHOCTh YTIEBOIOB.
IpakTnueckoe 3ansaTue Ne 3 (8 u)

Tema: «OnpenejieHue acKOpOMHOBOH KHCJIOTHI B ChIpbe M T'OTOBBIX
MPOAYKTAX»

Heas pa6orel: M3yuenue ponu v 3HaYeHUs] BATAMUHOB B MUTAHUM YEJIOBEKA,
OCBOCHHME METOJIOB orpezesieHuss BuTaMuHa C B ChIpb€ U TOTOBBIX MPOJYKTaX,
UCCJIEIOBAHKE BIUSIHUS PA3IMYHBIX (DAKTOPOB HAa yCTOWYMBOCTH BUuTamuHa C.

3.1 Onpeodenenue ackopoun080il KUCI0MbL HOOOMEMPUUECKUM MEMOOOM

Heobxooumvble peakmuswt u nocyoa:

2 % pactBop coisiHOW KUCIOTHI, 1 % pactBop Womuma kamms (KJ), 0,5 %
pactBop kpaxmana, 0,001 M pactBop nogara kamus (KJO3)

PeaxTuBbl nis pa3pyienus suramuna C:

0,1 % pactBop conu mopa , 0, 5 % pactBop cynbdara Menu.

TexHuueckue BeChl, aHATUTUUECKUE BEChI, TOMOTEHU3ATOP, BOAsSHAs OaHs,
MUKPOOIOPETKU, MUMETKU Ha 1, 2, 5, 20 cM?, MepHbIe K0JIOBI BMECTUMOCTHIO 100
CM>, KOHMYECKHE KOJIOBI BMECTUMOCTRLIO 250 cM?, cTakaHBI BMECTHUMOCTBHIO 50 m
100 cm?. BOpoHKHM Ay PUIBTPOBaHUA, OyMakHbIe (PUIIBTPBI, HUIUHAPHI MEPHBIE
BMECTHUMOCTBIO 50 cMm?.

Pacxon minonoBo-srogHoro ceipbsi 20-50 T Ha OJMH aHaIW3, HAUTKOB 50
cM>.

Texnuka onpeoenenusi

Ha Texnnuecknx Becax B3BEeMIMBAIOT 10 I ChIpbs, U3MENBYAIOT B CTYIIKE B
teueHue 10 MHUHYT, 3aTeéM KOJMYECTBEHHO TMEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCThIO 100 cM?, [OBOOST JOUCTWUIMPOBAHHOW BOJOM N0 METKH,
nepeMenuBaoT W QUIBTPYIOT UYepe3 CKIaa4arbii OymaxkHsld Quibtp. B
KOHWYECKyl0 KoyOy otbupator 20 cm® ¢unbrparta, gobasmsor 1 cm®* 2 %
pactBopa consiHoM kuciotel, 0,5 cm® 1 % pactBopa Hoaucroro kamusi u 2 cm?
0,001 M pactBopoM Hojara Kaiausg OO YCTOMYMBOIO CUHETO OKpaIlWBAHMUS.
[TapannensHO NPOBOASAT KOHTPOJIBLHOE TUTpOBaHUE, e BMecTo 20 cm® unpTpaTa
OepyT Takoe K€ KOJIMYECTBO AUCTUINIMPOBAHHOMN BOJIBI.

I e 0,001 M pacrBopa Homara kamust coorBercTByeT 0,088 mr
ackopOuHoBoM Kucnotel. CopepkaHne acCKOPOMHOBOW KHUCIOTHI PACCUMTHIBAIOT
o ¢opmyie 3.1:

x = (C=C)= 0088+ C, 2100 (3.1)
H'Cz

rae X — coaepkaHre aCKOpOMHOBOM KUCIOTHI, MI'%;




C 1— o0mmii 00beM BBITSIKKH, CM>;

C 2 - 00BbEM BBITSIKKH, B3IThId HA TATPOBAHUE, CM >;

C 3 - 00bem 0,001m pacTBOpa HoaTa Kaius, MOIIEAIEro Ha
TUTPOBAHUE OIBITHOIO 00pa3ua, cM >;

C 4 - 006bem 0,001 M pacTBOpa HoaaTa KaJius, MOMICAIINNA Ha
TUTPOBAHKHE KOHTPOJIBHOTO 00pasia, cm?;

H - macca HaBecku, T.

3.2 UccaenoBanue BIMSAHUSA Pa3JIMYHBIX (PAKTOPOB HA COXPAHHOCTD
BuramuHa C

Heobxooumvle peakmueswt u nocyoa:

2 % pactBOp coJisiHON KUCIOTHI, 1 % pactBop Womauma kanmsa (KJ), 0,5 %
pactBop kpaxmana, 0,001 M pactBop nogara kamus (KJO3)

PeaxtuBsl s pa3pymenus Butamuna C:

0,1 % pactBop comu mopa , 0, 5 % pactBop cyibdaTa Meau.

Texauueckue BeChl, aHATUTHICCKUE BECBhI, TOMOTEHU3ATOP, BOASHAs OaHs,
MHUKPOOIOPETKH, TUIEeTKU Ha 1, 2, 5, 20 cM?, MepHBIE KOJIOBI BMECTUMOCTHIO 100
CM>, KOHMYECKHE KOJIOBI BMECTUMOCTRIO 150 cM?, ctakaHbl BMECTHMOCTBIO 50 u
100 cm*. BOpoHKH i PUIBTPOBAaHUS, OyMaXKHbI€ (PUIBTPHI, HHJIUHIPH MEPHBIC
BMECTHUMOCTBIO 50 cMm?.

Pacxon mnogoBo-saroguoro ceipbs 20-50 T Ha OMH aHaIW3, HANUTKOB S0
cM>.

Texnuka onpeoenenus

HcxonHoe chipbe, moryhadprKaThl UM TOTOBYIO MPOIYKIIMIO TIOIBEPraoT
JEUCTBUIO PA3UYHBIX (PAaKTOPOB, KOTOPHIE MPUBOAT K Pa3pyLICHUIO BUTAMHHA
C. B uccnenyeMbix o0Opasnax /0 U Mocie 00pabOTKU ONPEACIIIOT COACpKaHue
BuTamuHa C.

BapuaHTBI IpOBEICHUS OTIBITOB:
1. Harper uccinemyemoro o0bekTa g0 Temreparypsl 55-65 °C, BblaepkKa OpH
sTOM Temmieparype 30 MUHYT;
2. Harpes uccnenyemoro o0bekra 10 Temnepatypsl 100 °C, kumnsiueHue 5 MUHYT;
3. Abnpanus uccnenyemoro oobekra B TeueHue 30 MUHYT;
4. JloGaBneHne B UCCIEAyeMbIii OOBEKT MOHOB kene3a B Bume 2 cm® 0,1 %
pacTBopa Coiau MOpa;
5. JloGaBneHue B ucciaeayembiii 00beKT HMOHOB Meau B Bujme 2 cm® 0,5 %
pactBopa cyibhara Meau.



ITosrydeHHbIe pe3ysibTaThl CBOAAT B Tabsule 3.1 U JenaroT BbIBOA O BIUSHUU
UCCJIEIOBAaHHBIX CIIOCOOOB 00pabOTKM HA COXPAHHOCTH BUTamMuHa C B
UCCIIETyEMbIX 00BEKTaxX.

3.3 AHayu3 pe3yJibTaTOB PadoThI

PesynpTaTel uccnenoBanus cojarcs B Tabmuie 3.1. Ilo pesynbratam
HCCJICIOBAHUS JENal0T BBIBOJA O cojepkaHuM BUTamMMHa C B HCCIEIyEMbIX
00BEKTax U COXpaHHOCTH BUTaMuHa C MpU MCTIOIB30BAHUH PA3IMIHBIX (PaKTOPOB
BO3JICHCTBUSI HA UCCIIEAYEMbIE OOBEKTHI.

Taomuma 3.1
Biustaue crioco6oB 00paboTKH Ha COXpaHHOCTh BUuTamuHa C

Bupa oopadorku | Copep:xanue Conepxkanue CoxpaHHOCTB
BuramMuHa C g0 | Buramuna C nocje | Butamuua C,
00padoTKH, 00padoTKHu, %
Mr%

1.Harpes no 55-65°C

2.Harpes no 100° C

3.Aspanus

4.PactBop conu Mopa

6.PactBop  cynndara

MeIn

o0k whE

KonTpoabHbIe BONPOCHI

Kakue BUTaMHHBI OTHOCSITCSI K BOJIOPACTBOPUMBIM, JKUPOPACTBOPHUMBIM.

Kakue BUTaMHHBI COIEpKaTCA B PACTUTEIHLHOM ChIPhE

Kakne n3aMeHeHUs MPOUCXOIT C BATAMHUHAMU TIPH TTepepabOTKe CHIPHSI.
[IpuBeauTe MyTH BUTAMUHU3AIUN TTPOTYKTOB MTUTAHUSI.

Kakyro posp urpatoT BUTaMUHBI B OPraHU3MeE YeIOBeKa.

Kaxkue ¢gakTopsl Bo3elicTBUs Haubojee OTpULIATEIHLHO BIUSIOT HA COXPAHHOCTh
Butamuna C.

Kaxkue BemecTBa OTHOCATCS K BUTAMUHOIIOJOOHBIM.

IpakTnueckoe 3ansaTue Ne 4 (8 u)




Tema «Onpenenenue cogep:;KaHus BJATH B NMIIEBOM MPOAYKTE»
Heanb padorni: M3yueHue pojid UM 3HAYEHHUS BOJbLI B MUIIEBBIX CUCTEMAX,
OCBOEHHE METOJ0B OIPEACIICHNS CONEPKAHNS BJIaru B IPOIYKTE.

Bo MHOrux mpoaykTax BojAa SBJISIETCS KOJWYECTBEHHO Mpeodiiaja- FOIUM
KOMIOHEHTOM. OHa CYIIECTBEHHO BJIMSET HAa KAYECTBEHHBIE XapaK- TEPUCTHKHU
MUIIEBOTO CHIPbsl U €r0 YCTOMYMBOCTH K BO3JEHCTBHUIO MHUKPO- OMOJIOrMYECKHX
(haxkTopOoB.

CopepxaHne BOJbI B MHINEBHIX MPOIYKTaX 3aBUCUT OT OCOOEHHOCTEH
XUMHUYECKOTO COCTaBa, CPOKOB M YCJIOBHMI XpaHeHusd. Bonma B OHoJOrnyeckux
00BbEKTax MPUCYTCTBYET B TpeX Gopmax: B BHJE CBOOOJHOMU, c1ab0 CBSI3aHHOU U
npoyHo cBsizaHHOW. CBOOOMHAS BOJIa, COXpaHssi MOABW)XKHOCTH JIO TEMIIEPATypPhI
3amep3anus okosno 0 C, CIyKUT pacTBOPUTENIEM MHOTHUX BemiecTB. (CBsizaHHas
BOJIa MPOYHO COEIMHEHA C KOJUIOMIAHBIMU BEIIECTBAMH, 00pa3ys UX TUIPATHYIO
000- JIOUKY, 1 HE sIBJsieTCsl pacTBoputeneM. Crnabo cBsi3aHHAs BOJIa 3aMep3aeT MpH
temrneparype —3 ... =5 C. B mpouecce XpaHEHHS MPOUCXOAUT H3MECHEHHUE
COOTHOILICHUSI MEXIY CBOOOJHOM M CBSI3AHHOM BOJIOW, YTO BJIMSIET HAa CBOWMCTBA
MUIIEBBIX TPOTYKTOB.

CyllecTBYIOT  pa3jIMYHbIE  METOJbl  AHAJUTUYECKOTO  OMNpPEIEIICHHS
comepkanusi Bonbl. Hambonee pacmpocTpaHeHbl METOABI YIAJICHHUS BOJIBI
BBICYIIMBAHUEM, OTIOHKOM M MOTJIOLIEHHWEM OCyluTelsiMu. B kadectse
OCYIIUTENICH 4Yalle BCEro MHCIOIB3YIOT OOE3BOKEHHBIM MepXJIopaT MarHus,
cyibdar Kamblus, cyiabdar Hatpusa, okcunl ¢ocdopa, xjgopun kKanbinus. B
HACTOSILEE BPEMS ISl ONPENEICHUS BIAKHOCTH UCIOJB3YIOT TAKKE XUMUYECKUE
METOJIbIl U1 METOJIbl, OCHOBAHHbBIE HA M3MEPEHUU HEKOTOPHIX (YU3UUYECKUX CBOMCTB
MPOAYKTA, HAIPUMEDP IUIJICKTPUUECKOW MPOHUIAEMOCTH. YKa3aHHbBIA MPUHIUII
II0JIOKEH B OCHOBY OJHOTO M3 BaPUAHTOB AUCTAHIIMOHHOTO U3MEPEHUS BIAXKHOCTHU
MPOAYKTA.

beicTppiM M yHUBEpCaTbHBIM CHOCOOOM OIpEACIICHHs] BOJBI B IHINEBHIX
OOBEKTaxX SBJISETCS METOJl Ta30KUJIKOCTHOM XpoMarorpaduu MeTaHOIbHBIX
DKCTPAKTOB. OJTOT  METOJ  XapaKTEpU3yeTCs  BBICOKOM  TOYHOCTBIO U
BOCIIPOU3BOJIUMOCTBIO.

Meroa BeICylIMBaHUS — Hanbojee paclpOCTPAHCHHBIH U YHUBEPCATbHBIN
croco0 ompeneneHuss BOABI B THUIIEBBIX TNpoaykTax. CopaepkaHue BOJIBI
OTIPEJIEIISIIOT TI0 TMOTEPE MACChI UCIIBITHIBAEMBIX 00Pa3IOB MPHU MX BHICYIIMBAHUH.
CB00OHYIO BIIAry yAajsioT IpU TEMIEpaType, OJu3- KOl K TeMrepaType KAMeHus
BoAbl. [Ipy moBbIIEHHON TemmepaType B 00pa3lax MUIIEBBIX MPOJIYKTOB MOTYT
BO3HMKATh MOOOYHBIE SIBJICHMS, CBSI3aHHbIE C  pPa3BUTUEM IIPOLIECCOB
JI€3aMUHUPOBAHUS U JEKAPOOKCUIMPOBAHUS, 00pa30BaHUEM JIETYUHX COEIUHEHUN



B pe3yJbpTaTe TEPMHUYECKOTO Pa3JIOKECHHUsI KOMIIOHEHTOB IPOAYKTA, UCIAPECHUEM
JIETYYUX BEIIECTB M OKUCIUTEIbHBIMA H3MEHEHUSMH JIMIHJIOB IPU KOHTAKTE C
KHCJIOPOJIOM BO3yXa.

VYBennueHne Macchl MCCIEAYEeMbIX O0O0pa3loB 3a cyeT oOpa3oBaHUs
OPOAYKTOB OKHCJICHMS JIUIHUJOB OCOOCHHO 3HAYUTENIBHBIM MOXET OBITh IpH
BBICYLIMBAaHUM >KUPOB WIN OHMOMarepuajsa ¢ BBICOKOM MaccOBOW JOJIEH KHpa.
[Tosromy Haumbonee OOBEKTUBHBIE pE3yJdbTaTbl MOXHO MOJY4YUTh IpHU
BBICYLIMBAaHUM OOpa3lOB B YCIOBUSAX Bakyyma WM B aT- Moc(epe HHEPTHBIX
razoB. YCJIOBUSI CYHIIKH HEOOXOAUMO MOAOUPATH C YIETOM OCOOEHHOCTEN COCTaBa
M CBOMCTB  BBICYIIMBA€MOrO  MaTepuajia. [OYHOCTb  pe3yJbTaTOB U
IPOJIOJKATEIBHOCT BBICYILIMBAHMS 3aBUCAT OT TEMIIEPATYPHOIO PEKUMA CYLIKU
Y YCJIOBHI MMOATOTOBKHU IPOO.

OOBIYHO BBICYIIMBAHME TPOBOAAT NpU TEMIeEpaType, KoTopas He
npesbimiaer 105 C, 10 noCcTHKEHUS TOCTOSTHHOM Macchl oOpa3noB. TkaHw,
COJeprKalllie HAaTUBHbIE (HEACHATYpPUPOBAHHBIE) OCNKH, CIEAYyeT CYLIUTh IOA
BaKyyMOM IIpH TEMIIEpaType HMKE TeMIlepaTypbl AeHarypauuu Oenkos. Ilpu
CYIIKE NPOIYKTOB C HEBBICOKOM MAaCCOBOM JIOJIEN KMPA U BBICOKUM COJIEPKAHUEM
BJIar¥ TEMIIEPATYPY BBICYIIUBAHUA MOKHO qoBOoAUTH A0 150 C.

IIpy 3TOM NPOJOJDKUTENBHOCTh CYIIKH HE JOJDKHA mpeBblmath 1 9. Jlms
YCKOPEHMS CYLIKA PEKOMEHAYETCS YMEHBIIATh TOJNIIHMHY BBICYLIMBAEMOIO CIOS U
YBEIUYMBATh IOPUCTOCTh NPOAYKTa, CMEIIMBAs €ro C TBEPAbIM HHEPTHBIM
MaTepUajIoM, HalpuMmep IecKkoM. Ilecok, mnpuMeHseMblii Uil 3TOM LEIH,
IIPOMBIBAIOT BOJOM, IPOCEMBAIOT 4YEpe3 CUTO C OTBepcTHsAMU 1-3 MM u
HAaCTauMBaIOT C pa30aBJIEHHON COJIIHOM KHCIOTOM B TeueHue cyTok. llocne
00pabOTKM KHUCJIOTOM TMECOK MPOMBIBAIOT BOAOW A0 HEUTPATbHOM peakiuu
MIPOMBIBHBIX BOJ| HA JIJAKMYC M BbICymmBatoT npu temneparype 150 C. Cxopocts
CYLIKA MOKHO YBEJIWYUThb, A00aBisisl K Marepuainy 3TaHoi. B maGoparopnoii
IIPaKTUKE BHICYLIIMBAHUE MTOJI BAKYYMOM ITPOBOJIAT JIUIIb B CHEHUAIBHBIX CIIydasX.

OOBIYHO MPOAYKTHI BBICYIIUBAIOT NMPU aTMOC(HEPHOM AaBiieHuu. st aToro
CIIyaT CYIIWIbHBIE IKa(bl paznuyHoro ycrpoiicrBa. Hanbonee yqo0OHbI mKadbl
C  DJEKTPUYECKUM  OOOTpEeBOM U  TEPMOPETYJISTOPOM,  TO3BOJISAIOIIMM
MOJJIEP>KUBATh ONPEICICHHYIO TEMIIEPATYPY.

BrnaxxHocTh ompenensitoT ABYMS CIOCOOAMH —  BBICYIIMBAaHUEM [0
MIOCTOSIHHOT'O BECA U BBICYIIIMBAHUEM B TEYEHHE CTPOTO ONPEAEICHHOTO BPEMEHH.

B nepBom ciydae Cymiky BeAyT A0 TE€X MOp, MMOKA Pa3HULA MEXIY IBYMs
B3BEIIMBAHUSMHU TIOCJE€ MOBTOPHOTO BBICYIIMBAHHMS HE OyJIET BBIXOJUTH 3a
npejebl YCTaHOBIEHHOM /JIs1 JAHHOTO OIbITa TOYHOCTH (B TPEThEM 3HAKE IOCIE
3amnsTON — JUIS MPOJAYKTOB C BBICOKUM cojiepkaHueM Biaru, He 6omee 0,0002 r —
JUIs. TIPOAYKTOB C HU3KUM COJEp’KaHuEM Biaru). Bo BTOpoMm cilydyae HaBecKy



CyllaT B T€YEHHE BPEMEHH, YCTAHOBJIEHHOI'O B XOJE IMPEABAPUTEIbHBIX OIBITOB
JUIS  OTPEJENICHHBIX YCIOBHM CymKH (pa3mepbl OIOKChI, Macca HaBECKH U
TEeMIIepaTypa BBICYIIMBAaHUS W T. 1.), PErJIaMEHTUPOBAHHBIX CTAHAAPTOM IS
JTAaHHOTO mpojaykTa. Macca HaBecku coctaBisier OoT 2 1o 3 r. s mpoBeneHus
aHaJIN30B B pEXHUME «on-line» yA0OHO MNPUMEHATh METOJA BBICYIIMBAHUS C
HOMOUIBIO JIJaMII HH(ppaKpacHOro u3inydeHus (00pyHO MourHocThi0 500 BT). DTOT
METO/] IO3BOJISIET COKPATUTh MPOIOJKUTENBHOCTh CYLIKH 10 HECKOJIBKUX MUHYT.

TemnepaTypa M NpPOJOJDKUTEIBHOCTh HAarpeBaHMsl 3aBUCAT OT IPHUPOJIBI
onomarepuana. IloaToMy mis Kakgoro BHAa OuoMarepuasna OINBITHBIM IIyTEM
JOJKHBI OBITH ONpEENeHbl COOTBETCTBYIOIINE YCIOBUS CYIIKH (Macca HAaBECKH,
TOJIIIMHA CJIOSl, PACCTOSIHUE OT HMCTOYHMKA U3IyYEHHs, MNPOAOKUTEIbHOCTh
CYIIKM W T. IL.). JlamIy yKpEeIusItoT Ha INTaTHUBE B BEPTUKAIBHOM ITOJIOKEHUU.
KroBeTsl miin OIOKCHI C MaTepHUajoM, MOJUIEkKAIIUM CYIIKE, YCTaHaBIMBAIOT Ha
acOecToBbIi  KapTOoH, (appopoByI0 WIM IJIMHAHYIO IUIMTKY B  LIEHTP
0TOpachIBaEMOT0 JJaMIION CBETOBOIO KpyTa.

HaBecky M3Menp4eHHOrO NPOAYKTa MAacCOM OKOJIO 2 T, B3BEIIEHHYIO C
TOYHOCTBIO JI0 TPETHETO 3HAKa MOCIIE 3aMsITOW, CMEIIMBAIOT C IBOWHBIM (IO Macce)
KOJIMYECTBOM II€CKa, IEPEHOCIT B OIOKCY W YCTAHABIMBAIOT MOJ JIAMITY
UH(PAKPACHOTO UBITyUCHHUS.

IlepBoe B3BemMBaHHE OIOKCHI C HAaBECKOW IMPOM3BOIAT Y€pe3 yac CYLIKH,
noBTopHble — dYepe3 30 wmwuH. Kaxknpiii pa3 mepen B3BEMIMBAaHUEM OIOKCY
oxJlaxaarT B skcukarope B tedeHue 30 muH. CylIKy BEOyT 10 T€X IMOp, MOKa
pa3HMIIA MEXAY JABYMS B3BEIIMBAaHUSMU HE OyAeT BBIXOAUTH 32 Mpeesbl
YCTaHOBJICHHOM ISl TAHHOTO OMbITa TOYHOCTH.

OO6mas npogOIKUTENBHOCTh CYLIKA HE JIOJDKHA MpeBblmaTh 6 4. Eciu B
npolecce CyIIKM HaOMIoAaeTcsl YBEJIMYEHHWE Macchl oOpa3ua BCIEACTBUE
n0OOYHBIX MPOLIECCOB, YUUTHIBAIOT HAUMEHBIIIYIO0 Maccy. [Ipu onpenenenuu Biaru
BBICYIIMBAHUEM PACXOKJIECHUE MEXKIY [apaUICIbHBIMU ONPEIACICHUSIMU HE
noipkHO npeBsimath 0,3-0,5 %.

MaccoByto 1010 Biard (B MPOLIEHTAX) BHIYUCISIOT 110 Gpopmyie o 100, 1 1
2 Bnm mm m (6.1) rae m — Macca O0rokchl, I'; ml — Macca GIOKCBbI C HABECKOM 710
BBICYIIIMBaHUS, I'; M2 — Macca OIOKChI C HABECKOM MOCIe BBICYIIMBAHUS, T.

IIpakTuyeckoe 3ansaTue Ne 5 (8 u)
Tema «Omnpenesienne (PeHONBbHBIX BelleCTB B Chipbe U TOTOBBIX
MPOAYKTAX»



Heab padorsl: V3yuenue kiaccupukaluuy, CTPOCHUS, CBOMCTB (PEHOIBHBIX
BEILIECTB PACTUTEIBHOIO CBhIPbSi M TOTOBOW MNpoayKuuu. OCBOEHHE METOOB
ornpeaeneHus: PeHOTbHBIX BEIIECTB B PACTUTEIHHOM ChIPhE, BUHE, TTUBE.

5.1 OnpepnesieHue o01ero cogep:;kanust eHOJbHBIX BelIeCTB B BUHE,
CcOKe, PpyKTax M miogax

Heobxooumvle peakmuswt u nocyoa:

Peaktup ®omuna-Yokanerey, 20 % pacTBOp HaTpus YIJIEKHCIIOTO
(Na2CO3), pacTBOp SHOTaHWHA, BBIJCIICHHOTO M3 CEMsSH BHHOTPaJa WA TaHWHA
(3mr tanuna pactBopsitotT B 100 cm * 10 % 00. criupra, pH 3,2).

Pacxon BuHa, coka 1cM® Ha OTMH aHAIM3.

Texnuka onpedenenus

B Mepnyro konly Bmectumocthio 100 cm® momermaroT 1 cm® Oenoro BuHa,
COoKa uiu 1 cM ? KpacHOro BHHA WJIM TEMHOOKPAIIEHHOTO COKa, MPEIBAPUTEIIHHO
pazbaBieHHOTo B 5 pa3 (2 cM 3 KpacHOro BHMHAa HJI COKa U & cM?
JTUCTUWITUPOBAHHOM BOJbI Pa3BOISAT B MPOOMpPKE). 3aTeM B MEPHYIO KOJIOY
no0asisroT 2 cm® peaktuBa PonmHa-Yokanerey u 10 cm® 20 % pacTBopa cobl.
OO0beM JOBOAST BOJOW 1O METKH, MEPEMEIIMBAIOT U BbIACPKUBAIOT 30 MUHYT.
[Tocne BbIAEPKKHA B PACTBOPE OMPENENSAIOT ONTHYECKYIO IJIOTHOCTh pacTBOpa Mpu
A= 630 HM, JUIMHA KIOBETHI 10 MM Ha (OTOINEKTPOKOJIOPUMETPE WU
cnektpodoromerpe. Ilpu 3HaUeHHMSIX ONTHYECKOMW MIOTHOCTH Oojee 0,5 eauHUIl
aHaJIM3UpyeMbld oOpaser] cleayeT JIOMOJHUTENbHO pa30aBUTh, MPU ITOM
paz0aBjieHUE ClIeyeT YUYUTHIBATh B pacueTe cojAepkaHus (PeHOIbHBIX BeliecTB. B
KA4ueCTBE PACTBOPA CPABHEHUS HCIIOJB3YIOT PEAKTHUB, IPUTOTOBIEHHBIN U3 1 cMm ?
JUCTAIMPOBAHHOM Bonbl, 1 cM®  peaktuBa @ommnHa-Yokansrey u 10 eM® 20 %
pacTBOpa Cobl, JOBEJIEHHBIX B MepHO# Kosioe 10 100 cm?.

[Ipu ananu3e MIOI0OBO-ATOJAHOTO CHIPbSi BHAualle TOTOBAT BBHITSKKY. Ha
TEXHUYECKUX Becax B3BemmBaioT 10 r ceipbs, pacTuparoT B hapdopoBoii cTymnke B
teueHue 10 MUHYT, MOCTENEHHO M00aBJSAIOT Mpu pactupanuu 10 cM®  BOJBIL
N3MenpueHHYI0 HAaBECKy TMEPEHOCAT KOJUYECTBEHHO B MEPHYIO0 KOJIOY
BMecTUMOCThIO 100 cM?, IOBOAST JOUCTWUIMPOBAHHOW BOJOH J10 METKH,
nepeMenmnBaioT U GUIBTPYIOT Yepe3 OyMakHbIi ckinaayaTeil ¢punsTp. Ha ananus
oTMepuBaroT 1 cM® B MepHYIO K00y BMmecTuMocThio 100 cm® u moGaBmsitoT
peaKkTUBBl Kak yKazaHo Belimie. [lpu ompenenenun o0Imero comuepkaHus
(EHONBHBIX BEMIECTB B TEMHOOKPAIIICHHOM CHIPhE, HAMpuUMep B YEPHOU
CMOpOJMHE, MPUTOTOBJICHHBIA (UIBTPAT HEOOXOAMMO pa3daBUTh B 5 pa3, Kak
KpacHOE BHMHO, MPU ATOM pa30aBlIeHUE CIEAYET YUUTHIBATh B PACUETE COJAEPIKAHMS
(eHOJIbHBIX BEIIECTB.



Conepxanue (EHOJBHBIX BEIIECTB OMNPENESAIOT M0 KaaTuOpOBOYHOMY
rpaduky. [ns moctpoeHus: kKanubpoBouHOro rpaduka oTMepuBaroT 1o 1, 2, 5, 10,
20 cM® craHIAapTHOrO pacTBOpa SHOTAHMHA B MepHble Koji0bl Ha 100 cm?, yTO
cootBerctByer 0,3; 0,6; 1,5; 3,0; 6,0; mr/mm® TanmHa. B Kaxayr Kooy
nobasisitoT 1 cm 3 peaktuBa @onuna-Yokansrey, 10 cm®* 20 % pacTBOpa copl,
COJIEP)KMMOE KOJO JOBOIAT 10 METKH, nepememmuBaioT. Yepes 30 MuHyT
BBIZICP’KKH  OMPEIEISIOT ONTUYECKYI0 IUIOTHOCTh PACTBOPOB, IMPU TEX Ke
napameTpax. Mcnonp3ys modMydeHHBIE pPE3yibTaThbl, CTPOST KaJIUOPOBOUHYIO
KPUBYIO, OTKJIaJbIBasi Ha OCH abcuucc cofep)kaHue TaHMHA B HCCIETyEeMbIX
oOpaslax, a Ha OCH OpJUHAT — 3HAYEHHE ONTUYECKOHN TIOTHOCTH.

B orcyrcTBMM SHOTaHMHA KaauMOpOBOYHBIN rpaduk, C OmnpeaeaeHHON
MOTPENTHOCTHIO, BHOCUMOM HMCIOJBb3YyEeMbIM MPUOOPOM, MOKET OBITh MOCTPOCHA
0 CJIEAYIOIIUM JaHHBIM:

ock abcrmce — 0,3; 0,6; 1,5; 3,0; 6,0; mr/nm> TanuHa;

ock opauHat- 0,024; 0,046; 0,108; 0,214; 0,424, - 3Ha4YeHHS ONTHYECKOI
IJIOTHOCTH.

Jlns  pacdera  coiepkaHus ~ (PEHOJNIBHBIX  BEIIECTB  HEOOXOAMMO
KOHIICHTPAIMIO TaHWMHA, HAWJEHHYIO MO KaJuOPOBOUYHOMY TI'padHKy, YMHOKAIOT
Ha KodhduireHT paz0aBieHus: Il KPACHBIX BUH U TEMHOOKPAIIEHHBIX COKOB —
500, a nmma OGenpIX BHH M CBETJIOOKpamieHHbIX cokoB — 100. /s momoBo-
ATOTHOTO ChIPhs KodhdurreHT pasdasnenus 10 B mepecuete Ha 1 r cbipbs u 1000
B niepecuere Ha 100 r chIpbs.

[Tpumep: Jlna uccnegoBanust ucrnosibzoBanu 10 r obnenuxu. OnTudeckas
IJIOTHOCTh UcCcheayemMoro oopasua cocraBuia 0,045 en, 4To COOTBETCTBYET IO
kanmuopoBouHoMmy Tpaduxky 0,6 mr/am® tanuna. [lpu yuere pazOaBiieHHS 3TO
coctaBuT: 0,6 -10 = 6 Mr/r mim 600 Mr/100 r UCXOHOTO CHIPHSL.

5.2 OnpepnesieHue pyruHa

Heobxooumvble peakmueswt u nocyoa:

PeakTuBbl M TOCyJla aHAJIOTUYHBI OTNPEICICHUIO (DEHOIBHBIX BEIIECTB CM.
paznen 4.1.

Pacxon BuHa, coka 1cM® Ha oTMH aHAIM3.

Texnuxa onpeoenenus

Pytun wmmu P-BuramMuH sBIS€TCS TPOW3BOAHBIM  (DIIOBOHOUIOB. ITO
TJIMKO3UJI, COCTOSIIIMHA W3 (PJIOBOHOJA WJIM KaTE€XWHA, COCIMHEHHBIN C
JUcaxapuoM pyTHHO30M. PyTMHO3a, B CBOIO OY€peqlb, COCTOMT W3 TJIFOKO3bI U
pamHO3bl. OOmIee Koau4ecTBO (hJIaBOHOUIOB, OOJafaroOmUX P-BUTaMUHHOU



AKTUBHOCTBIO, OIPEICISAIOT KOJOPUMETPHUUYECKUM METOJOM, OCHOBAHHBIM  Ha
UCIIOJIb30BaHUM peakTuBa @DonuHa-YokanbTey. OTOT pPEAKTUB  OKHUCISET
(dbeHoNMpHBIE TPYNIUPOBKU PYTHHA, a caM BOCCTaHaBIMBAaeTCAd JI0 CMECH
OKHUCJIOB, OKpAIIEHHbIX B romy0oil 1BerT. VIHTEHCHMBHOCTb  OKpacKu
MPONIOPLIMOHANIBHA COJIEpKaHUI0 P-BUTaMuHa.

Jiist onipenienieHust pyTHHA MOXET OBbITh UCIOJIb30BaHO BUHO, COK, TIOJO0BO-
arogHoe ceipbe. llonroroBka o0Opa3loB K aHAIM3y AaHAJIOTMYHA TPEIbLAYLIEMY
OMBITY, ONMCAaHHOMY B paznene 4.1. [[nsg npoBeaeHus: aHaau3a OTMEpUBaroT 1 cm?
MCCIEI0BAHHOrO 00pasla B MEpHYIO K010y BMecTuMOocThi0 100 cm®, moGasnsror
1 cm® peaxtuBa @ommHa-Yoxkanerey, 10 cm® 20 % pactBopa coabl. Conmepkumoe
KOJIOBl JOBOJAT JO METKH, MEpPEMEINIMBAIOT, BblAEpkUBatOT 30 MHUHYT Ui
CTaOMIM3alMM OKPAcKH, IPU 3TOM PacTBOp JOJDKEH IMPUOOPECTH CHHE-TOIYOYIo
OKpacKy. B pacTBope ompenenstoT ONTHYECKY IUIOTHOCTh. lIpu TemMHO-cuHEN
OKpacKe MOATOTOBJIECHHYIO BBITSKKY CJIEIYET NOMOJIHUTEIbHO pa30aBUTh B 5 —
10 pa3 IUCTUINIMPOBAHHOW BOJOHM, a MpPHU CBETJIO-TOIYOOW OKpacke Ha aHaJIN3
oepyt He 1, a 5 — 10 cm® uccneayemoro oopasua.

ConepxaHue pyTHHA ONpEEstoT o KanuOpoBouHoMmy rpaduky. Hasecky
pytuHa 0, 02 r U3MeNbYaArOT B CTYNKE, CMEMMUBAIOT ¢ 10 cM® JUCTUIIIMPOBAHHON
BOJIbI, KOJIMYECTBEHHO TMEPEHOCAT B MepHyl Kooy Ha 100 cm?, moBoasT 10
METKM BOAOW. 1 cM? MPUTOTOBIEHHOIO OCHOBHOIO pPAacTBOpa MEPEHOCAT B
MepHyI0 Koyi0y BMecTuMOCThiO 100 cm?, CcHOBa JOBOJSAT JO METKH BOJOM.
[ToaroToBiieHHbIN pPabOYMii pacTBOpP pPyTHHA UCIHOJB3YIOT I TOCTPOCHUS
kanmubpoBoyHoro rpadguka. B 1 cm® Takoro pactBopa copepxurca 0, 002 mr
pyTuHa. J{7s mocTpoeHus KaamOpoBOYHOro rpaduika B MepHbie kool Ha 100 cm?
BHOCAT: 2,5¢m?; 5 cm?; 7,5 em?; 10 em?; 25 em?, uto cootBetcTByeT 0,005; 0,01;
0,015; 0,02; 0,05 mr/ cM® pyTtuHa. B xaxayro MepHYIO B K010y H00aBistoT 1o 1

3 peaktuBa ®ommna-Yokansrey, 10 cm® 20 % pacTBOpa cojbl, 00beM KOJIO

cM
JOBOJIAT 7O METKH BOJOM, mnepememmBaotr. Ypes 30 MHUHYT ONpEeAeNsiOT
ONTUYECKYI0 TUIOTHOCTh PACTBOPOB, MPEABAPUTEIHHO TEpPEMEIIaB PACTBOPHI.
[[BeT pacTBOPOB JOJDKEH OBITH OT CBETJIO-TOyOOTO 70 cuHero. [lo pesyiapTaTam
MOJTYYCHHBIX M3MEPEHHH CTPOSAT KaauOPOBOYHBIA TpaduK, OTKIAAbIBas Ha OCH
abciuce - coiep)kaHue pyTHHA MI/ ¢cM?, a Ha OCH OpJMHAT — 3HAYCHHE
ONITUYECKOM TUIOTHOCTHA PACTBOPOB.

[Ipu otcyrcTBHM pyTHHA KalIuOpPOBOYHBIM Tpaduk, C OMpeeTCHHON
MOTPENTHOCTHhIO, BHOCUMOM HMCTOJIB3YEeMbIM MPUOOPOM, MOXKET OBITh MOCTPOEHA
O CIICYIOIINM JIaHHBIM:

ock abcrucce: 0,005 ;0,01 ;0,015 ;0.02 ; 0.05 mr/ cm 2 pyTuHa;

oce opaunat: 0,025 ; 0,045 ; 0,085 ; 0,1 ; 0,34 — en. onTUYECKOU
MJIOTHOCTH.



JIist pacdeTra KOHIIEHTpAIMK PYTHHA B HMCCIEIYyEMBIX 00pasiiax, Ciemayer
KOHIICHTPAIMIO PyTHHA, HAWIEHHYIO 110 KaTHOPOBOYHOMY TpapuiKy, YMHOKHUTH Ha
K03 GUIUEHT pa30aBiIeHHUS.

[Ipumep: onTuyeckasi MIOTHOCTh HcciexyemMoro oopasma cocraBuia 0,085
e/1. Jisl aHaJiM3a ObLJIO MPUTOTOBIICHO CJIEAYIOIIEe pa3BeeHUE: HaBecKa Chipbs 10
r Obu1a passeneHa B 100 cm® Bozwl, oTdunsTpoBana. 3arem 10 cm 3 unbrpaTa
BHOBB pazbaBuiu 10 100 cm®. Ha ananus B34T0 5 cM? MOATrOTOBIEHHOTO 00pasIia.
CnenoBarenbHo, pa3BegeHue cocrapisieT 20 pa3 Ha 1 r u 2000 pa3 nwa 100 r. Ilo
KaOpoBoyHOMY Tpaduky 0,085 en. onTHUecKOM IUIOTHOCTH COOTBETCTBYET
0,015 wmr/cm® pytuna. Ilpu yuere pasBenenuss Ha 100 © HCXOAHOTO CHIPBS
COJIEp’KaHHE PyTHUHA COCTABIISIET:

0,015 - 2000 = 300 mr/ 100 r.

5.3 Mertoa onpeae/ieHus JIeHKOAHTOLMAHOB B BUHE, COKAX

Heobxooumvle peakmueswt u nocyoa:

JlerkoaHTOIIMAHUMHOBBIA peakTuB (CMeCh H-OyTHJIOBOTO CIHpTa U
KOHIICHTPUPOBAHHON COJSHOM KHUCJIOTHI B COOTHOIIEHWM 3:1 W KaTtanuzarop
FeSO4-7H20 u3 pacuera 150 mr/am 3).

DOTOIIEKTPOKATIOPUMETP, KIOBETa MUPUHOUN 10 MM, blo/siHAsE OaHs, TITUTKA
ANIEKTpUUYECKasi, MNPOOMPKU C MpPUTEPTOM MpoOKoil BMecTUMOCThIO 20 cMm?,
MMUIIETKA BMECTUMOCTBIO 5 CM?,

Pacxon Buna mim coka 1 cm?, miogoBo-arogHoro ceipbst 20-50 r HA oguH
aHau3

Texnuxa onpeodenenus

B nBe rpamynpoBaHHble TPOOUPKHU C MPUTEPTON TPoOKoi oObeMoM 20 cm?
BHOCAT 1o 1 cM® aHanmM3uMpyeMoro BHHA WM CoKa (KpacHble BHHA H
TEMHOOKpAIIIEHHbIE COKH MPEABAPUTENBHO pa30aBisitoT B 50 pa3, MyTHbI€ BUHA U
coku QuibTpytoT). B mpoOupku no6asisior no 4 cM? JeiikoaHTOLIMAHUIUHOBOTO
peaktuBa. OHa MPOOMPKA CIIYKHUT KOHTPOJIEM, a BTOPYIO 3aKPbIBAIOT IMPUTEPTOIl
npoOKkoi M HarpeBatoT B TeueHue 30 MUHYT B KUISIIEH BOJAsIHONW OaHe. 3atem
NpOOHPKY OXJIAXKAAIOT XOJOAHOM BOAOW M OMPENESIOT ONTHYECKYIO IUIOTHOCTD
pacTBOPOB B KaxJAOW MpoOupke Ha  (HOTODIEKTPOKOJIOPUMETPE  WIIU
cnekTpooroMerpe npu JjuHe BOAHBI A = 540 HM B KioBeTe mmpuHonr 10 MM
MPOTHUB JIEHKOAHTOIMAHUIMHOBOTO PEAKTHBA.



Conepxanue JIGMKOAQHTOIIMAHOB (MI/ M *) pacCUUTHIBAIOT 1O (opmyie

(4.1):
X=(H2— 1) 104 ‘i, 4.1)
rae J 1 n [l — onTHueckas IJIOTHOCTh PACTBOPOB JI0 U IOCIE
KUTISTYEHUS;
1 - Ko3hduimeHT pazoaBiIcHuUs;
104 - KOO(POUIUEHT,  YYUTHIBAIOIINN  BEIUYHHY
MOJIEKYJISAPHON

SKCTUHKIIUU [TUAHUINHA.
5.4 Onpenesienne noJnGeHo0JI0B B IMBE U CyCJe

Heobxooumvle peakmuswt u nocyoa:

PactBop KapOOKCHUMETHIIEIION03bl (B MHKcep BHOcAT 10 T umcTOi
HarpueBord comu KMII, 2 r EJITA — sTuneHauamMuHTEeTpaaueTrar AUHATPUEBAS
coib, 500 cM® guCTHIIMpPOBaHHOW BOJbI). Bce mepemMenmmBarOT A0 MOJHOTO
pacTBopeHUs KOMOYKOB. (CMeCh MOYKHO OCTaBUTh Ha HOYb [JIsi TOJIHOTO
HaOyXaHUs U pacTBOPEHUsT KapOOKCUMETHIEIUTION03bl. PACTBOp KOJIMYECTBEHHO
MEPEHOCIT B MEpPHYIO KOOy u joBomar ao | am®. HepacTBOpeHHbIE YaCTHUIIBI
MOXHO YJAIUTh IEHTPUPYTUPOBAHUEM MPUTOTOBICHHOTO pacTBopa. JKene3HbIit
peareHr (2,5 r KOpUYHEBOTO LIUTpaTa eye30-aMMoHus TpexBaieHTHoro (2CsHsFe
XCgH7O7NH4 - n H,0) pactBopsitor B 100 cm®* 0,1 % pacTBopa yKCyCHOKHCION
ptytn). PactBop aMMmaka (aMMHAaK KOHLIEHTPUPOBAHHBIA Pa3BOASIT B 2 00beMax
BOJbI). [Ipu OTCYTCTBUM YKCYCHOKHUCJIOW PTYTHU MOKHO HPUTOTOBHUTH PacTBOP
KOPUYHEBOTO  ILIMTpaTa  KE€JIe30-aMMOHMSI  TpexBajieHTHoro B 100 oM’
JUCTUITUPOBAHHOMN BOJIBI.

®DoTOINEKTPOKATIOPUMETP, KioBeTa mupuHOM 10 MM, 1eHTpudyra, BeCh
nabopatopHble, MWIMHAP BMeCTUMOCThIO 1 1M3, KosiObl MepHBIE BMECTUMOCTHIO
25,100, 1000 cM?, numneTk BMECTUMOCTRIO 10 cM>.

Pacxon nmuBa 20cM? Ha OqWH aHaAIN3.

Texnuxa onpeodenenus

st ompenenenus oOIIEro KOJWYECTBa MOJU(GEHOJOB B TMHBE U CYCle
npuMensietcss Metoll EpymaHuca, OCHOBAaHHBIM Ha pEakIMU 3TUX BEIIECTB C
JMMOHHOKHCIIBIM >keie30-ammoHueM (111) B menouHoi cpene.

[lepen mpoBeneHreM aHaidM3a MUBO OCBOOOXKAAIOT OT JUOKCHIA yTiepoja
BCTpsIXMBaHUEM B TeueHre 10 MUHYT, MyTHOE MUBO WJIH CYCJIO LEHTPUPYTUPYIOT.



B MepHyto kosi0y BMecTUMOCTBIO 25 cm? BHOcaT 10 cM® muBa uiu cycna u 8 cm?
pactBopa kapOokcuMmerwnue/ono3sl  (KMII), TmatensHo mNepeMenuBaroT,
nobasysroT 0,5 cM? KeNne3HOTo peareHTa, BHOBb MepeMentuBaroT, 100aBisioT 0,5
cM?® pacTBOpa aMMmuaka, M[EPEeMEIIMBAIOT, JOBOJIAT BOJOW JO METKH,
nepemenuBaioT. Yepe3 10 MUHYT BBIACPKKH U3MEPSIOT ONTUYECKYIO TIOTHOCTD
npu A = 600 HM B KroBeTe MUpUHOM 10 MM MPOTHUB AUCTHUIUNIMPOBAHHOM BOJIBI.

Kontpoas 1 — B MepHyI0 K010y BMeCcTUMOCThIO 25 cM®  BHocaT 10 cm?
nvBa wim cycia, nooasmsaior 8 cm® KMI. Jlo6asmstor 0,5 cMm® pacTBopa amMmmuaka,
MEePEMEIIUBAIOT, JOBOJAST /10 METKH, BHOBb IEPEMEIIMBAIOT U BBIACPKUBAIOT
10 MuHYT. B mOArOTOBIEHHOM pacTBOpPE OMPENEIISIOT ONTHYECKYIO IIOTHOCTB
pacTBOpa Kak B OCHOBHOM OIIBITE..

Kontpoinbs 2 — BMecTo ntuBa 6epyT 10 cM? JUCTHILTHPOBAHHOM BOJIBI, 3aTEM
BHOCcAT 8 cm® KMII, 0,5 cm® pacTBopa aMMmmuaka, MepeMEINBaIOT, TOBOJAT 10
METKH BOJIOM, BHOBb IMEPEMENIMBAIOT, BBIACPKUBAIOT 10 MUHYT W ONpPENEIISIOT
ONTUYECKYIO MNIOTHOCTh PACTBOPA KaK B OCHOBHOM OIIBITE.

Conepxanue noaudenonoB (Mr/ am *) HaxoasT no Gopmyre 4.2:

X=[A-(B+C)]-820 (4.2)

rae A — onThyeckast INOTHOCTh PACTBOPA B OCHOBHOM OIIBITE;
B — ontrueckast IIOTHOCTH B KOHTpOJIE 1;
C - onTuyeckas IJIOTHOCTh B KOHTPOJIE 2;
820 xorhduiueHT nepecuera Ha MOIUGEHOBI.

5.5 OnpeneneHue aHTOLUAHOTEHOB B IUBE U CyCJie METOAOM
IIraitnepa u IIToxkepa ( B Mmogupuxauuu Ideddepa )

H-Oytanon, consnas kwucinota, comepxkamas 0,001 % sxenesa (154 wr
FeSO4-7H,0 pactBopsitor B 100 cMs4 KOHIIEHTPUPOBAHHOW COJISTHOM KHCIIOTHI,
k 10 cM®* »sToro pacrBopa no0aBisitoT 70 cMs® KOHILIEHTPUPOBAHHOM COJISTHOM
KHUCJIOTEI M BoJou moBoaaT 10 100 cm 3.

DOTOIIEKTPOKOJIOPUMETP, BOJsSIHAS OaHs, MEPHBIE KOJIOBI BMECTHUMOCTHIO
25, 100 cm?, mpoOupku rpamyupoBaHHble Ha 15-20 cMm?, Bechl TEXHMYECKHE U
aHAJIMTUYECKUE.

Pacxon cycno nnu nuBo ScM? Ha OJIMH aHAIIU3.

Texnuka onpeoenenus

MeTon OCHOBaH Ha MPEBPAIICHUH AHIIOIMAHTEHOB B aHTOIIMAHUIUHBI MIPH
00paboTKe MUHEPATBHON KUCIOTOM.



B mepoii konbe BMeCTUMOCTBIO 25 cm? cMech 5 c¢M® mMBa WIM Cycla,
OCBOOOXJCHHOTO OT JAMOKCHOA yriepoja, 2 cm® koHueHtpupoBanHor HCI,
conepxaiei 0,001 % sxenesza, 10 cm® Oytanona, HarpeBatoT 30 MUHYT B KUIIAIIEH
BOJSTHOU OaHe, MOCIIe Yer0 OXJIAXAAIT U JOBOIAT 00heM 10 25 cm?. M3mepenne
ONTUYECKOU TIOTHOCTH pAacTBOpa MPOBOAAT Ipu A = 550 HM, B KIOBETE ITUPUHOU
10 MM npoTuB OyTaHo’a.

CopnepxaHre aHTOIIMAHOTEHOB (MI/IM?) BRIUUCIISIIOT 110 hopmyiie (4.3):

X =]1-220 (4.3)

Wi (K J1 — onrTuyeckasi TNIOTHOCTh PacTBOPA;
220 — kod(pPUITMEHT, YIUTHIBAIONTNI BEIUUUHY MOJICKYJISIPHOM
HKCTUHKIIMU aHTOIIMaHUINHA.

5.6. AHayiu3 pe3yJibTAaTOB UCCIACI0BAHUSA

Pe3ynbrarhl moy4eHHBIX HCCIIEIOBAaHUN cBOIAT B Tabmuie 4.1 u nenaior
BBIBOJI O COOTBETCTBUM MOJYUYEHHBIX PE3YJbTATOB 10 COACPNKAHUIO (PEHOJIbHBIX
BEII[ECTB B UCCIIEAYEMbIX O0BEKTAX C JTUTEPATYPHBIMH JIaHHBIMHU.

Tabmuua 4.1
Conepxxanue (HEHOJIbHBIX BEIIECTB B UCCIEAYEMbIX 00bEKTaX

OObexT HanmenoBanue Coneprxanue (HeHOJTbHBIX BEIIECTB,
UCCIICIOBAHUS (heHOIBHBIX BEIIECTB UX Pa3MEPHOCTH
1.benoe cTomoBoe OO6miee comeprkaHue 350 mr/om?
BUHO dheHonoB
Ur.n.
KoHTpoJibHBIE BONIPOCHI
1. Kaxkwue BemiectBa OTHOCATCS K OM0O(DIaBOHOUIaM.
2. Tlpuenure kinaccuduxaiuio GEHOTbHBIX BEIIECTB.
3. Kakue ¢maBoHOHIBI 00651a0a10T P-BUTAMHHHON aKTHUBHOCTHIO.
4, Kak BIUSIOT HAa OpraHu3M uyesoBeka OMo(IaBOHOUIBI.



5. Kakum um3meHeHusiM moaBepraroTcsi (DeHOJIbHBIE BEIECTBA NpPHU TepepadoTKe
PACTUTEIBHOIO ChIPbSL.

6. Ha yem ocHOBaHbBI METO/BI ONpeAeTCHIUS (PEHOTBHBIX BEIIECTB.

7. Kakue ¢eHOIbHBIC BEIECTBA MPEUMYIIIECTBEHHO HAXOSITCS B KPACHOM BUHE H
TEMHOOKPAILIEHHBIX COKAX.

8. Kakoe BiusHHE OKa3bIBaIOT AyOWJIbHBIE BEIIECTBA HA KadyeCTBO T'OTOBOTO
N1Ba.

9. Kak u3mensitoTcs 1yOuIIbHbBIE BEUIECTBA MIPU MepepabOTKe ChIPhSI.

IpakTnueckoe 3ansaTue Ne 6 (8 u)

Tema «OnpenesieHne kejie3a B Cbipbe U TOTOBBIX MPOAYKTAX)

Leas paGorel: M3ydeHue coctaBa U 3HAYCHUST MUHEPAIbHBIX BEIIECTB B
ChIpb€ M TOTOBBIX MNpoaykTax. OCBOEHHE METOJOB HCCIEIOBAaHUS jKejie3a B
MUIIEBBIX CUCTEMAX.

6.1 Onpenesienne xesie3a ¢ OPTOPEHAHTPOJIUHOM

Heobxooumvble peakmuswt u nocyoa:

OcHoBHOI1 pacTBOp kene3a (coinb Mopa) ¢ MaccoBOM KOHIIeHTparuen 1
r/mm® (0,702 1t comu mopa FeSOs (NH4):SOs H,O pactBopsitor B Boje,
coaepKalen 0,4 cm®* 16 % pacTBOpa CEpHOUN KUCIOTHI, U JOBOJAT 00BEM
Bojoit 1o 100 cm?. B 1 cM® nmpuUroToBiaeHHOTO pacTBOopa coaepKutcs 1 mr
Kelesa JIBYXBAJICHTHOTO. OcHOBHOM pacTBop [IPUMEHSIOT
CBEXKETPUTOTOBJICHHBIM. [l mpurotoBneHuss padodero pactBopa 10 cm?
OCHOBHOTO pacTBOpa BHOCAT B MepHYIO kKoJiOy Ha 500 cMm® u o0beM AOBOMST 10
METKH PACTBOPOM CEPHOM KHMCIOTHI, KOHLIEHTPALHEN 0,01 monws/am?. s
aHanu3a HeoOxomumo 21,5 cm® pactBopa. ['mapokcuimamuHa TUAPOXIIOPHIT
(conmsarOoKuCHbI pacTBOp) (10 © ruApOKCUIAMUHA THAPOXJIOPUAA, B3BEIICHHOTO
Ha aHAMTUYECKUX Becax, pactBopstoT B 300 cm® Bomwl, pobaBisitor 17 cm 3
KOHIICHTPUPOBAHHOM COJITHOM KHUCJIOTHI U OOBEM JOBOJAT 10 METKH B MEPHOM
koj0e Ha 1am?). J{ns ananuza neooxoaumo 100 cm? pactBopa. OpTodeHaHTpOIuH
(0,25 r oprodenanTponrHa pacTBOpsiOT B 20 cM® MEpPEeHOCAT B MEPHYIO KOJOY
BMectuMocthio 100 cm?, mobGaBmsror 20 cM? ATWIOBOrO CHUPTA, IMOCTE
pacTBopeHusl opTOhEHAHTPOJIMHA O00BEM JOBOIAT BOJOHM A0 MeTKu). Harpuit
YKCYCHOKHUCTBINA 3-BoAHBIN, pacTBop 200 1/ 1M* WJIM aMMOHUM YKCYCHOKUCIBIA -
180 r/ om?.

Pacxon BuHa, muBa, coka Ha OAHO ompeneneHue 5-50 cm?, pacxon
pacTUTENBHOTO ChIpbsi — 10 T.



Texnuka onpeoenenust

B BUHOAENbYECKON MPOAYKLUMU W IIMBE COJACPIKAHUE XKEJe3a ONPENEIAIOT
konopumerpuueckum merogom (I'OCT 26928 —86), oCHOBaHHBIM Ha pPEaKIUU
opTo(peHaHTPOJMHA C HOHAMU JBYXBaJCHTHOTO *kene3a B obmactu pH 4,0-4,5, c
o0pa30BaHUEM KOMILJIEKCHOTO COEIMHEHHUSI, OKPAIIIEHHOTO0 B OPaHXEBO-KPACHBIH
BET.

B mepnyto ko10y BMmectuMocThio 50 cm? BHOCAT 10 cM? OTGUIBTPOBAHHOTO
HamuTKa WM coka, 10 cm? COJISHOKHCIIOTO pacTBOpa THAPOXIIOpUJA
ruapokcmiiamMuia U 1 cm® pactBopa oOpTO(dEHaHTpOJICHA, MEPEeMENINBAIOT |
OCTaBIAIOT HAa 15 MuHYT, 3ateM BHocAT 10 cM® pacTBOopa YKCYCHOKHCIIOIO
aMMOHMSI WJIM YKCYCHOKHCIIOrO Hartpusa. OObeM AOBOJAT 10 METKM BOJOH U
ONPEIEISIIOT ONTHYECKYIO INIOTHOCTh PAaCTBOPA IO OTHOLICHHUIO K KOHTPOJIBHOMY
pactBopy mipu A =490 HM B KroBeTe MUPUHOMN 20 MM.

JUisi  IpUTOTOBJIEHUS KOHTPOJIBHOTO pacTBOpa B MEpPHYIO  KoOJOy
BMeCTUMOCTBIO 50 ¢cM® BHOCST TakKol ke 00beM HanuTka, 10 cM® COJIIHOKHMCIIOrO
TUAPOKCUIIAMUHA, [EPEMEIIMBAIOT, dYepe3 15 wmuuyT pobasmsaor 10 com?®
YKCYCHOKHCJIOTO aMMOHHUSI UM YKCYCHOKHCIIOTO HAaTpHsI U JOBOJAT COAECPHKUMOE
KOJIOBI O METKH BOJIOM.

[Ipy ucneITaHUM KpPacHbIX BUH M TEMHOOKpAIICHHBIX cOkoB 10 cm?
HanmuTka cMmemuBalT ¢ 10 cM? COJNISIHOKMCIIOrO pacTBOopa TUIPOKCUIIAMHHA
TUAPOXJOPU/IA, BBIAEPKUBAIOT B KUMAIIEH BOAsSHONW OaHe 3-5 MMHYT,
MOJIYYSHHBIH pacTBOP MEPEHOCAT C IPOMBIBHBIMU BOJIaMU B MEPHYIO K00y Ha 50
cm?, nmobamisitoT 1 cm® pactBopa optodeHanTposiHa. KoHTposieM ClyXUT
pacTBOp: B MEpPHYIO KOJOy Ha 50 cm® BHoOcAar 10 cMm®  COJIAHOKHCIIOTO
rupokcunamuba, 1 cm® pactBopa oprodeHanTpoiuHa. Yepez 15 muHyT B 00€
K0JI0bI BHOCAT 10 cM® pacTBOpa yKCYCHOKHCIIOTO aMMOHHUS UM YKCYCHOKHUCIIOTO
HaTpus, TOBOAAT BOJOM A0 METKU U ONPEAEISAIOT ONTHYECKYIO INIOTHOCTD MPHU TEX
K€ MapaMeTpax.

[To xanubpoBOUHOMY TpadUKy HAXOMSIT MACCY Keye3a.

Jlist moctpoeHus: KanmmOpoBOoYHOro rpaduka B MepHble KojaObl Ha 50 cm?
BHocaT: 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 cMm® pabouero pactBopa coinu Mopa, 3To
cootrBerctByer 10, 20, 40, 60 ,80 ,100, 120 Mkr >xene3a. 3aTeM B KOJOBI
n00aBstoT 1o 10 cM? COJITHOKHCIIOrO pacTBOpa TMIPOKCUIAMUHA THAPOXIIOPUIA
u 1 cm® pacTBopa opToeHaHTPOIMHA, TIEPEMEITUBAIOT, OCTABIIAIOT HA 15 MUHYT.

3arem BHocaT 1o 10 cowm3

pacTBOpa YKCYCHOKHCIIOTO aMMOHHUS WJIHU
YKCYCHOKHCJIOTO HATpHsi, O0BEM JOBOISAT 10 METKHA BOAOW, MEPEMEIIUBAIOT U
ONPENEIIA0T ONTUYECKYIO TUIOTHOCTh PACTBOPOB MO OTHOUIEHUIO K KOHTPOJIBHOMY
pactBopy. KoHTponbHBIII pacTBOp TOTOBAT 0e3 nobOaBnenust xeneza. [lo

pe3yabTaTaM MOJTYYEHHBIX JAHHBIX CTPOST KaJIMOPOBOYHBIM rpaduk, re mo ocu



OpJAMHAT OTKJIAJbIBAIOT 3HAYCHUE ONTHUYECKOH IIOTHOCTH pacTBopoB (1), a mo
ocu a0cIce — Maccy Kele3a B MKT, BBEJICHHOTO B PACTBOpP CpaBHEHWUS.

MaccoByto KOHIICHTpAIIHIO JKejie3a B MPOJYyKTaX B MI/AM BBIYHCIISIOT IO
dbopmyne 5.1:

X=m/V (5.1)

rae M — Macca jKeje3a, HaiJIeHHas 10 KaIMOpOBOYHOMY rpaduKy,
MKT;
V — 00beM HaAIMTKA, B3AThIN HA aHAIIN3, CM>.

6.2 OnpeaesieHue xejie3a ¢ KaJIueM kKeJ1e30CHHEPOIUCTbIM

Heobxooumvle peakmuswt u nocyoa:

10 % pacTBOp COJAHOM KHCJIOTBI, TEPEKUCh BOJIOPOJAA, Kalui
KEJIE3UCTOCUHEPOJUCTIM  (3KeATash KpOBSHAs COJIb) CBEXEIMPUTOTOBJICHHBIN
1% pacTBOp, OCHOBHOW CTaHIAPTHBIM PACTBOP JKEJIEC30AMMOHUWHBIX KBAacCIIOB
(0,8640 r kene30aMMOHMUMHBIX KBaclloB pacTBopsitor B 200 com 3
JUCTUJTUPOBAHHON BOJBI B MEPHOM KOJIO€ BMECTUMOCTBIO 1 1M3, nmoGaBisroT 4
CM® KOHIEHTPUPOBAHHOW CEpPHOM KHCJIOTHI M JAOBOASAT BOAOM J0 MeTKu, 1 cm?
pactBopa coaepxut 0,1 mr xenes3a).

DOTOINEKTPOKOJIOPUMETP, KIOBETA TOJIIUHON 20 MM, BEChl TEXHUYECKHUE U
aHaJTUTUYECKHe, KOJObl MepHble BMecTUMOCThIO 50,100 cm?, mnuneTku
BMecTuMoOCThiO 1, 2, 5, 10, 20, 25 cm?, nmmmuapel BMecTuMocThiO S0 1 100 cm?,
KOJIOBI KOHUYEeCKHe BMecTUMOCThIO 150, 250 cm?, BopoHKkH, OaHs BojAsiHAsA, Oymara
bunbTpOBaANIbHAS.

Pacxon BuHa, mMBa, coka Ha oAHO omnpeaeneHue S50 cm>, pacxon
pactutenbHOro coipbs 10-20 r.

Texnuka onpeoenenus

CylHOCTh JaHHOTO METO/a 3aKJI0YaeTcsi B 00pa3oBaHUM KOMIUJIEKCHOTO
COCJIMHEHUs CHUHEro IBeTa OCpJMHCKOW Ja3ypu, MpU B3aUMOJEHCTBUU HOHOB
TPEXBAJIEHTHOI'O JKeJIe3a C )KEITOU KPOBSIHOM COJIBIO.

[lepen ananmu3oM ucCieayeMble HAMMUTKA PEKOMEHAYETCS OT(PUIBTPOBATS.
[Ipu uccnemoBaHuM TUIOJOB W Ar0j B3BEUIMBAIOT HaBecKy 10 r, mepeHocsT B
CTYNKY W M3MEJbYalOT C HEOONBIIUM KOJUYECTBOM TUCTUILIMPOBAHHON BOJBI B
teyeHue 10 MUHYT. 3aTeM HaBECKY KOJMYECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY



Ha 100 cM® w® J0BOIAT 110 METKM BOJOW, (PUIBTPYIOT 4Yepe3 OyMa)KHBIM
ckiamyaTeid GuibTp. [ aHanm3a uCHoab3yIOT MOATOTOBICHHBIN QPUIBTpAT.

B MepHyto konOy BmectuMocTthio 100 cM? ormepuBaroT numnetrkod 5; 10
wmu 20 cm?® ucciueayemMoro HamuTKa WK NojydeHHbIH ¢unbTpaT. KonndecTBo
oOpaslia 3aBUCUT OT OKHUJIAEMOT0 COJEpKaHUsA >Kee3a B uccieayeMom olpasiie,
HarpuMep: B BUHOTPAJHOM BUHE >Kelie3a OoJiblile, YeM B KOHbsKe. B mepHyro
K0JI0y 00aBisitoT S cM® 1 % pacTtBopa CONISTHOW KUCIIOTHI, OJIHY KaIulio MEePEeKUcU
BOJIOPOJIA, 4 cm? pacTBopa Kanus KEJIE30CUHEPOUCTOTO,
cBexenpuroroBieHHoro. CoaepxumMoe KoOJa0 JOBOJAT JI0 METKHM BOJOW,
nepemMemuBaroT 1 yepe3 30 MUHYT, nociie (hOPMUPOBAHMS OKPACKH, OMPEACIIAIOT
ONTUYECKYIO IIOTHOCTh pacTBOpa Ha (HoTo3NIEKTpoKkosopuMeTpe pu A= 590 um
(kpacHblii CcBeTOGUIBTP) B KioBeTe TOMmMMHOW 20 MMm. [l mpuroroBieHus
pacTBOpa CpaBHEHUSI OTMEPHUBAIOT TAKOE K€ KOJIMYECTBO UCCIETYEMOTO pacTBOpa
B MepHyto koyi0y Ha 100 cM?, moGaBisioT 5 cm? 1 % pacTBopa constHOM
KHUCJIOTHI, OJIHY KAaIUIl0 MEPEKUCH BOJIOPOJA, U JIOBOIAT 1O METKH BOIOW,
nepemMenmBaT. B Tex ciaydasx, Korjaa Mpu aHaldu3e LBET ONBITHOIO pacTBOpa
MOJIy4aeTcsl TEMHO-CUHUM, HEOOXOAMMO Ha aHAJIU3 OpaTh MEHbIIEE KOJIUYECTBO
oOpasiia, Korja pacTBop OECLBETHBIN — OpaTh OoJbIlIee KOTUYECTBO 00Opasia.

[To xanmubpoBoYHOMY TpaUKy HAXOASIT KOHIICHTPAIIUIO JKeJe3a.

Jist mocTpoeHus: KanuOpoBoYHOTro rpaduika B MepHble koiobl Ha 100 cm?
BHocsaT 0,1; 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 cM® OCHOBHOTO CTaHAApTHOI'O pacTBOpa
JKEJIe30aMMOHUNHBIX KBAcCI[OB (CBEXXEMPUTOTOBJICHHBIH pacTBOp). B kaxmyro
KOJIOy n06aBisaoT mo 5 cMm® 1 % pacTtBopa CONSTHOM KUCIOTHI, OJHY KarlIo
NEPEKUCU BOAOPOJIa, 4 cM? pacTBOpa KEJIE30CUHEPOIUCTOTO Kaausl U JOBOJAT 10
MeTKHM BOAOU. 1lomyyeHHbIN pacTBOp nepeMEINBAIOT U BhIIEpKUBatOT 30 MUHYT,
3aTeM OIPEAEIIAIOT ONTHUYECKYIO MIIOTHOCTh PACTBOPOB MPH TEX KE MapaMmeTpax.
B kauecTBe pacTBopa CpaBHEHHSI HCIOJIB3YIOT JUCTHILIMPOBAaHHYIO Boay. IIpum
BBIIEPIKKE PacTBOPOB (opMHpyeTcs LBET OT OJeAHO-TOIyO0Oro 10 CHHETO.
ConepxkaHue xeje3a B MOJYYEHHBIX CTaHJIAPTHBIX pacTtBopax coctasisier 0,1;
0,2; 0,5; 1,0; 1,5; 2,0; 3,0 mr/mm3.

Jlist pacueTta conepkaHus keje3a B UCCIeqyeMbIx o0paslax, Heo0X0auMo
KOHLIEHTPAIMIO JKeJie3a, HAlICHHYIO 10 KaTMOpOBOYHOMY rpaMKy YMHOXUThH Ha
koa(hurmenT pasdasnenus. Hanpumep: Ha ananus B3gto 10 cm® s16:109HOTO COKa,
CJIeIOBATEIbHO, KPAaTHOCTH pa3daBieHus coctaBut 10.

6.3 AHaIu3 pe3yJbTATOB MCCJIEI0BAHUS

Pe3ynbTaTel cBOIAT B Tabnuie 5.1 U aenaroT BBIBOJ O COACPKaHHUM Kele3a
B HUCCJIETyeMbIX 00BEKTaxX.



Tabmuma 5.1
ConeprxaHue xene3a B UCCIEAYEeMbIX 00beKTax (Mr/am?)

UccnemyeMbiit 00bEKT Conepxanue xejesa

Buno BHHOT'PAJIHOC

Cok sA0JI0UHbBII

U .1

KoHTpoJbHBIE BONIPOCHI

Kakue BemecTa OTHOCATCS. K MAKPOJIEMEHTAM.

Kaxkune BeniecTsa OTHOCATCS. K MUKPOJJIEMEHTAM.

[IyTy mocTymnieHns: MUHEPAJIBHBIX BEIIECTB B OPTaHU3M YEIOBEKA.
OxapakTepru3yuTe METOABI ONIPEACIICHUS KEIE3A.

Kakyto poip urparoT B OpraHu3Me 4eJIoBeKa MUHEPAJIBHBIE BELIECTBA.
KakoBa cyTo4yHast oTpeOHOCTh YeIOBEKAa B MUHEPAJIbHBIX BEIIECTBAX.

o0k whE

IIpakTuyeckoe 3ansitue Ne 7 (8 u)

Tema: «OnpenesieHne 001Iero CoAePKAHUA MUHEPAJIbHBIX KOMIIOHEHTOB
(30J1b1) B IHIIIEBBIX CHCTEMAX)

Heab padorbl: M3ydeHwe poiM W 3HAYCHUS] MUHEPAIbHBIX BEIIECTB B
NUIIEBBIX CHCTEMAX, OCBOCHHME METOJOB ONPEICICHUS COAEpPHKAHUSA 30Jbl B
POYKTE.

B 3aBucHMMOCTM OT KOJIMYECTBAa MMHEPAJIbHBIX BEIIECTB B OPraHU3Me
YeJIoBeKa M MUIIEBBIX MPOIYKTaX X MOAPA3ACIAIOT HA MAKPO- U MUKPOIJIEMEHTBHI.
Tak, eciim MaccoBasi J10Js1 3JeMEHTa B opranusMme npesbimaer 10-2 %, To ero
ClIeAyeT CYMTaTh MAaKpOd3JIEeMEHTOM. JloJsi MHUKpPOAIEMEHTOB B OpraHU3Me
coctaBisier 10-3... 10-5 %. Ecnu conmepxanue snementa Huxke 10-5 %, ero
CUMTAIOT YJIbTPAMUKPOIIEMEHTOM.

K makposneMeHTamM OTHOCST Kajdui, HaTpui, Kajabluid, marauii, docdop,
XJI0p, cepy.

MUKpO3JIeMEHTBl YCJIOBHO JENSIT Ha JABE TPYNNbl — aOCOJIOTHO, WU
’KU3HEHHO, HEOOXOJIMMbIE MHUKPOIJIEMEHTHI (KOOaNbT, >Xele30, Melb, ILHHK,
Maprasen], uoa, Opom, (TOp); Tak Ha3bIBa€MbIE€ BEPOSTHO HEOOXOAUMBIE



MHUKPO3JIEMEHTHI (QJIIOMUHUN, CTPOHLMM, MOJIMOAEH, CEJIEH, HUKEIb, BAaHAIUN U
HEKOTOpBIE APyTHUE).

MuKpo37IeMEeHTbl Ha3bIBAIOTCS KU3HEHHO HEOOXOAMMBIMHU, €CIIH TPU HX
OTCYTCTBUM WJIM HEAOCTATKE HapylIaeTcsd HOpPMajbHAs >KU3HEAEATEIbHOCTD
opranu3ma. K Hambosnee neUUUTHBIM MUHEPAJbHBIM BEUIECTBAM B IHUTAaHUU
COBPEMEHHOTO YEJIOBEKA OTHOCSTCS KAJIbLUHN U 5Kee30, K N30bITOYHBIM — HaTpUi
u docdop.

3o1a mpeacTaBiseT cOOOM MHMHEpANbHYIO YacThb MPOAYKTA, IOJYyYEHHYIO
NOCJIE CKUTAHMSI OPraHWYECKUX BeHIeCTB. B cocTaB MUHEpalbHBIX BEIIECTB
BXOJSAT XJOPUCThIE, KapOOHaTHbIE, (OCPOpHbIE M CyIb(paTHBIE COJIU Kajus,
HaTpUs, AMMOHMs, MarHus, Kaibls. B HeOoJplIuMX KOJIWYECTBAX B 30J€
COJEP)KUTCSL KEJIe30, B MHUKpPOAO3aX — MeAb, LMHK, CTPOHIMH, Oapuii, Oop,
KpEMHH, 0J0BO, MOJMOJEH, KoOanabT, HUKeIb U Ap. CoaepxaHHs 30Jbl JTa€T
IpUOIMIKEHHOE MPEICTABICHUE O KOJIMYECTBE MUHEPAIbHBIX BELIECTB B MPOAYKTE,
TaK Kak IPOLIECC O30JEHUS MOXKET COIPOBOXKIATHCA M3MEHEHHUEM HX COCTaBa.
Hampumep, B 3aBUCH- MOCTU OT YCJIOBHUH 030JI€HUS KapOOHAThl MOTYT YaCTHYHO
WIM TOJHOCTBIO MpEBpallaThCsi B OKCHIBI C BBIJCICHHEM JBYOKHUCH YIJIEPOAa;
opTrodocdaTsl — B mUpoPocdaTel; CyIbPuabl — B CyIb(PaThl; HUTPUTHI U HUTPATHI
YaCTUYHO  NepexoisT B  OKcuipl. [loBblieHWME  TeMmMmepaTypbl  MOXKET
COIPOBOXAATHCA MOTEPAMU cepbl, docdopa, xinopa. [Ipu o301€eHMN NPOIYKTOB,
COJIEpKAIUX OTHOCUTEIBHO BBICOKOE KOJMYECTBO XJOPHUIOB, MOIYyT Ha-
OJr0IaThCsl IOTEPH >KeJie3a, CBUHIIA, aJTIOMUHUS U Meu Oyiaroapsi 0Opa30BaHUIO
JETYYUX XJOPUAOB 3TUX METAIIOB. B cocTaB 30I5ibI BXOJST 3JIEMEHTHI, KOTOPbIE
COJIEP)KAIUCh B OPTAaHMYECKUX KOMIIOHEHTaX MPOAYKTa 10 €ro MUHEpalIh3alyuu.
[Ipn onpeneneHHBIX YCIOBHSIX MHUHEpATU3ALMK TPOO MOXKET ObITh oOecredeH
CPAaBHUTEJIBHO TIOCTOSHHBIA  COCTAaB  30Jbl, YTO T[O3BOJIAET  MOJYYHTh
COINOCTAaBUMBIE pe3yJbTaThl. B HacTosIlee BpeMs I ONPEAEIIEHUs COJEpP KaHUs
30JIbl MCHOJIB3YIOT HECKOJBKO METOAOB: METOoJ ©0e3 MperBapUTeIbHOTO
BBICYIIIMBAHUS HaBECKU, YCKOPEHHBIM METOJI M METOJI ONIPEAEIICHUS] MUHEPAIbHBIX
BEIECTB, HE pacTBOpUMBIX B 10 %-M pacTBOpe coisiHOil kucnoTel. Meton 6e3
NPEIBAPUTEILHOTO BBICYUIMBAHMUS HABECKM MPUMEHAIOT B TOM CJyyae, €cliu
COJZIEpKaHME BJIaru B Npoaykre He npesbimaet 20 %

JInsi TOBBIIEHUSI CKOPOCTA O30JICHMSI M CHIDKEHHS TOTEPh JIETY4HX
KOMITOHEHTOB K HaBECKE MPOJYKTa MAacCOM OKOJIO 2 T, B3BELIEHHON C TOYHOCTBHIO
JI0 TPEThETr0 3HaKa IocJe 3ansaToi, nodasmsator 0,2—0,3 r arerara Maraus, a30THOM
KHCIIOTBI M €€ COJIEH, CEPHYIO KHCIOTY, MEPOKCHI Bojaopona. OpraHHYecKyro
4acTh NPOAYKTa Cxkurarot npu temmeparype S00-800 C.



MaccoByro 105110 30761 (B IPOIIEHTAX) BBIYUCISAIOT 1Mo dopmyse o 100, 2 1 3
m m m (6.2) rae m — HaBecKa HcCleayeMoro oopasiia mpoaykra, T; ml — Macca
THUIJIS, T; M2 — Macca TUTJIS ¢ 30J10H, T.

IpakTueckoe 3ansiTue Ne 8 (8 u)
Tema: «OmnpenesieHne aKTHUBHOCTH (pepMEHTOB B ChbIpbe W T'OTOBBIX
MPOXYKTAX»

Heabr paGorel: M3ydenue kimaccuPUKAMM U CBOMCTB (PEPMEHTOB.
OcBoeHue METOJIOB OIpPEACNICHUsS] aKTUBHOCTH (DEPMEHTOB 3€PHOBOTO CHIPbS U
(epMEHTHBIX ITpenapaToB.

8.1 Omnpenesenne aMUIOJIUTHYECKON AKTUBHOCTH €0JI01A

Heobxooumvle peakmuswt u nocyoa:

1 M pactBop NaOH, 1,0 M pactBop #toga, 1 M pactBop cepHON KHUCIOTHI,
0,1 M pactBop TtHocynbhata HaTpus, 2 % OydepHbIi pacTBOp Kpaxmaina,
aneTaTHblid Oypepnbiii pactBop pH 4,3.

MepHubi  nwimHAp BMecTUMOCTBIO 500 cM°, CTEKJISIHHBIM  CTaKaH
BMecTuMocThi0 500 cm?, MepHas koiba BMmectuMmocThio 200 cM?, TUIETKH
BMecTtuMmocThio 100, 50, 10, 5 cM?, koHHMYecKkass kKoyi0a BMECTHMOCThIO 250 cMm?,
BOJIsTHAsI OaHs, DJIEKTpUYECKasl TUIMTa, BOPOHKA, (PuiibTpoBaibHas Oymara.

Jlns ananuza HeoOxoaumo 20 T conoaa win 40 T saIMeHS.

Texnuka onpeoenenusi

Jlist onpeneneHus aMUIOIUTUYECKON AKTUBHOCTH MCIOJB3YETCS BOJHAs
BBITSDKKA STUMEHS, CBEXKEMPOPOCLIEro Wi cyxoro cosoga. Ilpu uccienoBanumn
SUMEHS UCTIOJIB3YIOT HABECKY sSTYMEHHOM MYKH B 40 I, IpU HCCIIEIOBAaHUU CYXOr0
comoma -20 T, a TPU HCCIEIOBAHUU CBEKEIPOPOCIIETO COJI0AA, OCOOEHHO B
nocjeAHue CyTku npopamuBanus — 10 r. CBexenpopocuidi cojao1 OTACHSIOT OT
POCTKOB, M3MEJbUAIOT Ha MACOpPYOKe, B CTyNKE WM JAOOPATOPHON MEIbHUIIE.
Hapecky myku (10-40 r) momemiaroT B CTEKJISIHHBIA CTakaH BMeCTUMOCTBIO 500
cm?, noGaBisroT 450 cM® IUCTWIUIMPOBAHHOW BOJIBI, MPOBOASAT JKCTPAKIIHUIO B
TeueHue 1 yaca Ha BojsiHOM OaHe mpu Temrieparype 40°C npu nepuoandecKomM
MOMEIIMBAHUM W CTEKJSIHHOM TAaJo4Koil conaepxkumoro crakana. (CrakaH
OXJIQXKIAIOT TOJI CTPYEH XOJOJHOW BOJbI M JIOBOJSAT HA TEXHUYECKUX BEcCax JO
maccel 520 1. ComepKuUMO€ CTakaHa IEPEMENIMBAIOT W (UILTPYIOT Uepes
CKIag4aTbii OymaxHbld ¢GunbTp. [lepBbie mopuuu ¢uabTpaTa BO3BpalalOT Ha
bunpTp.



B mepnyto kon0y BMectumocThio 200 cm?® nuneTkoi otmepuBaroT 100 cm?
2 9% pacTBOpa KpaxMalla M BBIICPKHUBAIOT KOJIOy Ha BOASHON OaHe mpH
temneparype 20 °C B teuenue 20 muHyT. 3areM B KoiOy nobaBmsor 5 cm?
COJIOZIOBOM BBITSIKKH, COJCPKUMOE KOJIOBI TIEPEMENIMBAIOT W BBIACPKUBAIOT HA
BoAsiHOM Oane mpu temneparype 20 °C B teuenue 30 MHHET IJIsi THAPOJIM3A
Kpaxmasa, Mmocje 4ero npouecc ruAposin3a OCTaHaBINBaIOT 1o0aBieHueM 3 cm® 1
M pactBopa NaOH. Koy 10BOAAT AMCTUIUIMPOBAHHOM BOJON 10 METKH M
MEPEMEIINBALOT.

OtmepuBaror 50 cM® ocaxapeHHOr0 pacTBOpa Kpaxmajaa B KOHUYECKYIO
KoJi0y BMecTuMocThio 250 cm?. Jlanee B kosibe BHOcAT 25 cm® 0,1 M pactBOopa
rona, 3 cm®* 1 M pactBopa NaOH, nepememinBaror, BbIAEPKUBAIOT B TEMHOM
MecTe 5 MUHYT MpU KOMHATHOM Temmeparype. 3aTeM B pacTBop A00aBistoT 4,5
cm® 1 M pactBopa cepHOM KUCIOTHI, TEPEMEIINBAIOT U OTTUTPOBBIBAIOT U30BITOK
nona 0,1 M pactBopom THOCYIb(haTa HATPUS A0 0OCCIBEUNBAHUS
pactBopa. MHAMKATOPOM CIY’)KUT COAEPKAIIMIICA B PACTBOPE HEOCAXApPEHHBIN
KpaxMaJl, IPUAAIOMINANA pacTBOPY CUHUMN LIBET.

KonuyectBo #oma, mDoueqmIero Ha OKUCIEHUE MAalbTO3bl, JIOJKHO
HaxoauThesa B mpexaenax 5-15 cm?. Ecam B peakinum cBsi3biBaercs Oosiee 15 cm?
1ofa, TO OMBIT MOBTOPSAIOT C BBITSIKKOW, MpUroTOoBIeHHON M3 10 r conmoxa, ecnu
’K€ KOJIMYECTBO CBSI3aHHOTO MOJia MEHEE 5 CM>, TO ONBIT MOBTOPSIIOT C BBITSAKKOM,
npurotoiieHHoOU u3 40 r conoza.

B mpoBenenHoM ompejaeneHun oO0Iee KOJIMYECTBO HOJa pacXxoayeTcsl He
TOJIBKO HA OKHUCJIEHHE OOpa3oBaBIIEWCS MaJbTO3bl, HO U CBSI3BIBACTCS
BEIIIECTBAMU COJIOJIOBOM BBITSKKM M Kpaxmana. [loaToMy ompenensioT U B
pacyeTax YUYMTHIBAIOT CIEAYIOIIUE MONMPaBKH.

ITorpaBka Ha COJOMOBYIO BHITSKKY. B KOHMYECKYIO0 KOJIOY BMECTUMOCTBIO
250 cm?® ormepuBaroT 12,5 o™ BBITSDKKH, poOasisgior 37,5 oM
JTUCTUIUTUPOBAHHOM BOBI. OOIIHIT 00bEM TOJDKEH COCTaBIISATh, KAK K B OCHOBHOM
ombiTe 50 cm?. 3ateM B ko0y mob6asistor 25 cm® 0,1 M pactBopa #ona, 3 cm® 1
M pactBopa NaOH, nepemMemniuBaior, BbIAEPKMBAIOT B TEMHOM MECTE€ 5 MHUHYT.
3atem B pacTBOp nodammstor 4,5 cm® 1 M pacTtBopa CepHOM KHCIOTHI,
nepeMenuBaoT U oTTutpoBbiBatoT 0,1 M pactBopom THOCYIb(DaTa HATpus 10
obOeciiBeurnBaHusl pacTBopa. Tak kKak B OCHOBHOM ombiTe 50 cM® peakinoHHOU
CMECHU COJIepKAT 1,25 cM® CoJIOZOBOM BBITSDKKH, TO TIPH pacuerax OepyT
JIECSATYIO YACTh HANJICHHOW BEJIUYUHBL.

[TonpaBka Ha pacTBOp Kpaxmana. B KOHMUYECKYIO KOJIOy BMECTUMOCTHIO
250 cm® ormepuBaroT 25 cm® OydepHoro pactBopa kpaxmana, go0asistor 10 cm?
0,1 M pactBopa ioma u 3 cm® 1 M pactBopa NaOH, nepememmBaroT u
BBIICP)KMBAIOT B TEMHOM MECTE€ 5 MHUHYT. 3aT€M pPacTBOP MOAKHUCISIOT



nobasnenuem 4,5 cm®> 1 M pacTBopa cepHOM KUCIOTHI U OTTUTpOBbIBaOT 0,1 M
pacTBOpPOM THOCYJIb(aTa HaTPHsl 10 0OECIIBEUNBAHUS PACTBOPA.
Pacuer aMuI0IUTHYECKON aKTUBHOCTH TIPOBOIAT 10 hopmyie 6.2:

AC=®-ﬁ%+c»}CNJ, (6.2)

rac: a - KOJIN4YCCTBO 0,1 M pacTBOpa ﬁoz[a, CBs3aHHOI'O B OCHOBHOM

OIIBITE, CM3;

B - kosimuectBo 0,1 M pacTBOpa 11012, CBA3aHHOTO C COJIOJOBOM
BBITSDKKOM, CM?;

¢ - konmnuectBo 0,1 M pacTBOpa ona, CBA3aHHOTO C PaCTBOPOM
Kpaxmaia, cM>;

K- koauruent pasdasieHus coa0/10BOM BBITSHKKU B ONBITE (TIPU

ucnons3oBanun 10 r conoma K=4, nmpu 20 r K=2, npu 40 r
K=1);

17,1 - yucno mMr mManbTO3bI, 3KkBUBaieHTHOE |1 cm® 0,1 M pactBOpy
nona.

KomuuectBo 0,1 M pactBopa ii0ja, CBSI3aHHOTO B OCHOBHOM OIIBITE
paccUMTHIBAIOT MO (hopmyie 6.3:

A=25-d , (6.3)

rae d - konmmyectBo 0,1 M THOCY/IB(aTa HATPHS, MTOIICIIIECTO HA

TUTPOBAHUEC B OCHOBHOM OIIBITC.

KomuyectBo 0,1 M pacTBopa ioma, CBSI3aHHOTO C COJIOJIOBOM BBITSIKKOM
paccUMTHIBAIOT MO (hopmyie 6.4:

B=25-¢, (6.4)

rae:

e - kommyectBo 0,1 M pactBopa THOCy’b(hara HaTpus,
noueamee

Ha TUTPOBAHHC COJ'IOI[OBOﬁ BBITAXKKH.

KomuuectBo 0,1 M pactBopa ioaa, CBS3aHHOTO C PacTBOPOM Kpaxmaia
paccuuThIBatoT o Gopmyse 6.5:



C=10-f, (6.5)

rae: f- komuaectro 0,1 M pactBopa THOCYNb(]AaTa HATPHS, TOMIESIIIETO Ha
TUTPOBAaHUE PACTBOPA Kpaxmala.

8.2 Onpenenenne amuaoanTudeckoit cnocodonoctu (AC) ¢pepMeHTHBIX
npenaparToB

Heobxooumvble peakmuswt u nocyoa:

0,1 M pactBop ykcycHou kuciorel, 0,1 M pactBop amerarta HaTpus,
aneTaTHbl OydepHbIl pacTBOp (cMemMBalOT paBHble 00beMbl 0,1 M pacTBOpOB
YKCYCHOM KHCIJIOTHI U aierara HaTpusi), ¢ocdaTtHbiii 0ydepusie pactBop pH 6,0
(cmemmBatotr 1/15 M pactBop Hatpusi PocOpPHOKUCIOTO ABYX3aMEUIEHHOTO W
1/15 M pactBop kanust GocOpHOKUCIOr0 OJHO3AMEIIEHHOTO B COOTHOIICHHUH
1:90), 0,1 M pactBOp COISTHON KUCIOTBHI, OCHOBHOM pactBOp Hoxa (0,5 T
KPUCTAUTMYECKOTO HoJa U 5 T MOJUCTOro Kajausi PacTBOPSIIOT B HEOOJBIIOM
KOJIMYECTBE UCTHILIMPOBAHHOU BOJBI, TOBOAAT A0 200 cM® B mepHOUl koibe),
paboumii pacTBOp #oma (2 c¢M® OCHOBHOIO pacTBopa #oma pazsomsar 1,0 M
pPacTBOPOM COJISHOM KHCJIOTBI B MEpHOM Kojbe BmectumocThio 100 cm?), 1%
pacTBOp Kpaxmara.

Konnueckue xonb6a BMecTUMOCThIO 250 cM?, MepHBIE KOJIOBI BMECTUMOCTHIO
100 1 200 cm?, nuneTkn BMecTUMOCThIO 1, 5, 50 cM?, mpoOupku AHamMeTpoM 2 cM
U BbICOTOM 18 cM, Tepmoctar wiM BojAsHas OaHs, (POTORIEKTPOKOIOPUMETD,
KioBeTa ImupuHOd 10 MM, aHanuTH4YeCKUE BeChl, (UIbTpOBalibHAS Oymara,
CTEKJISTHHbIE BOPOHKH.

Jlns ananuza HeoOxoaumo 0,1 T pepmMeHTHOTO Mpernapara.

Texnuka onpeoenenusi

3a enuHMIly aMWJIOIUTHYECKOW crocobHocT (AC) NPUHUMAIOT TaKoe
KOJIMYECTBO (PepMEHTa, KOTOpPOe KaTalIM3UpyeT TUApoiu3 | T pacTBOPUMOro
KpaxMaJia 10 JEKCTPUHOB PA3IUYHON MOJIEKYJISIPHOM Macchl 3a 60 MUHYT IIpHU
temrepatype 30 °C u pH 4,7 (uns rpuOHbIX (pepMEHTHBIX MpenapaToB) win 6,0
(nmst GaKkTepUaATbHBIX (PEPMEHTHBIX TPETIAPATOB).

Onpenenenve  aMUJIOIUTHYECKOM  CIIOCOOHOCTHM  MPOBOJUTCS IO
MOAKPAaXMaJIbHOM PEAKIIUN KOJIOPUMETPUYECKUM METOJOM.

[TpuroroBneHne oCHOBHOTo pactBopa (pepmenTa. Ha ananutnyeckux Becax
B3BemmBaoT 0,1 r (QepmeHTHOro mpemapata B CTEKISIHHOM CTaKaHe,
pa3MElIMBAOT C HEOOJNBIIMM KOJIMYECTBOM JUCTHWIIMPOBAHHOW BOABI U



KOJIMYECTBEHHO MEPEHOCIT B MepHyr koy0y Ha 100 cMm?, oObeM I0BOISAT 10
METKH, pacTBOP MEPEMEIIUBAIOT U MPU HEOOXOAUMOCTH (PHIBTPYIOT.

N3 ocHOBHOro pactBopa (EpMEHTHOrO IMpenapara TOTOBSAT paboumii
pacTBOp IMyTeM pa30aBlieHHs] JTUCTUIUIMPOBAHHOM BOJIOM B COOTBETCTBHHM C
tabmnureit 6.1.

Taomuma 6.1
Pazb6aBnenune ocHOBHOTO pacTBOpa (pepMEHTHOTO MpemapaTa sl MOy YCHISI
pabouero pacTBopa

IIpenmnosiaraemas KosuuecTBo O0bem ocHOBHOIO | O0mIUii 00beM
AC npenapara, npenaparaB S | pacTBopa, He00X0- padouero
enT cm® padouero TUMBII 1151 pa3- pacTBopa
pacrBopa, Mr OaBieHus, cm? npenapara,
cm?
Ot 150 o 300 1,000 40 200
Ot 301 mo 700 0,500 20 200
Ot 701 mo 1200 0,250 10 200
Ot 1201 mo 2500 0,125 5 200
Ot 2501 go 5000 0,050 2 200
Ot 5001 u 6onee 0,025 1 200

BriOpannbiii 00beM OCHOBHOTO pacTBOpa (EPMEHTHOTO Tpernapara
MOMEINIAIOT B MEPHYIO KoJI0y BMecTuMocThio 200 cM®  © JOBOAST 00BEM 10
METKH TUCTUIIIIMPOBAHHOMN BOJIOM.

['upponus kpaxmana NpoBOAAT clieayromMm oOpazoM. B nBe mpoOupku
ormepuBaroT o 10 cm® 1 % OydepHoro pactBopa kpaxmaina (pH 4,7 nns aHanuza
rpuOHBIX (QepMeHTHbIX mpenaparoB U pH 6,0 nns aHanmza OakTepUATbHBIX
dbepMmeHTHBIX TpenapatoB). [IpoOupkyM NMOMEMIAIOT B TEPMOCTAT WM BOASHYIO
6anto ¢ temmneparypoit 30° C Ha 10 MuHyT. 3aTeM B MEPBYIO ONBITHYIO IPOOUPKY
nobaBisgroT 5 cMm® paboyero pactBopa (PepMEHTHOTO Mpemnapara, BO BTOPYIO
KOHTPOJIbHYIO J00aBISIIOT S5 cM® nucTwupoBaHHOM Bozabl.  Conepikumoe
npoOUpPOK cpasy MEepeMElInBaOT, MPOOUPKU BBIIEPKHUBAIOT B TepmocTtate 10
MUHYT JJI TUAPOIN3a KpaxMmaia. 3aTeM U3 Kaxaou npodupku orduparot mo 0,5
cM? cyOcTpara ¥ IEPeHOCAT B JABE KOHUYECKHE KOJIObI BMECTUMOCTBIO 250 cm? ¢
NepABAPUTENILHO HAIUTBIMK B KOJOBI 50 cwm? pabouero pactBopa Hoja B
cossiHOM kucnore. Conepxxkumoe ko0 nepeMmemmBaroT. [Ipy 3ToM mpoucxoaut
MHAKTUBALMS aMUJIOJUTHYECKUX (EPMEHTOB U HOJIKpaxMmallbHas peaKlus.
KoHTponbHbBII pacTBOp MPHOOpPETAET CHHIO OKPACKY, OMBITHBIA - (hHOJIETOBO-




Oypy10 OKpacky B 3aBUCUMOCTH OT KOJIMUECTBA MPOrUAPOIM30BAHHOTO Kpaxmasa.
B cnyuae, ecin okpacka OIBITHOIO pacTBOpa OCTAHETCS CHHEH, HeoOXO0IUMO
YBEJIUYHUTHh KOHIICHTpaIio (EpMEHTHOTO Mpemaparta B pabodeMm pactBope. B
clydae, €CJIM OKpacka OIBITHOIO PacTBOpa CTAHET >KENTOH, HEoO0XOIUMO
YMEHBIIUTH KOJIMYECTBO (hepPMEHTHOTO MpernapaTta B pabodeM pacTBOpeE.

B okparnieHHBIX pacTBOpax ONpenessiioT ONTHYECKYIo TIOoTHOCTH Ha PDOKe
pu KpacHoOM cBeTopmibTpe (A = 656 HM, KtoBeTa ¢ mupuHoi rpanu 10 mm). B
KauecTBE PacTBOPA CPABHEHUSI UCTIOIB3YIOT BOJY.

Paznuma mMexmy mokazaTesiMH ONTHYECKON IJIOTHOCTH KOHTPOJIBHOTO W
OMBITHOTO  PAcCTBOPOB  COOTBETCTBYET KOJMYECTBY IPOTHUIPOIU30BAHHOTO
Kpaxmasa 1moJj] ICHCTBUEM aMUJIOJUTHICCKUX (EPMEHTOB.

KonuyectBo mnporumaponuszoBaHHoro kpaxmana cybcrtpata (C, B T)
paccuuThIBatOT 1o Gopmyie 6.6:

- (0,1
c=Di=D)0L (6.6)
D,
rne: 0,1 — KomM4ecTBO Kpaxmaja, B3ITOe I aHAJIN3a B Ka4eCTBE
cybcTpara, T;

D1 — ontryeckast IIOTHOCTh KOHTPOJIBHOTO PacTBOPA;
D, - ontuueckas IOTHOCTh OMBITHOTO PAacTBOPA.

Ecnmu xommuectBo C mpOrHIpOIM30BAaHHOTO KpaxMmaia COCTAaBUT MEHBIIE
0,02 r uan Oonbuie 0,07 T, TO UCHBITAaHUE MOBTOPSIOT C APYTUM KOJIMYECTBOM
OCHOBHOT'O pacTBopa (pepMeHTa.

AvmMunonuTudeckyro cnocooHocts (AC, en/r) GpepMEeHTHBIX MpernapaToB
paccuuThIBarOT M0 popmynam 6.7 1 6.8:

Jyist GakTepuanbHbIX (PEPMEHTHBIX MpEnapaToB:

AC =[5, 885« C—0,001671] » 1000/1 (6.7)

Jist TpuOHBIX (PePMEHTHBIX MPEMApPaTOB:

AC=[7,264+C—-0,03766]* 1000/11 (6.7)
re: 1000 — nmepecueT MUILITUTPAMMOB B TPAMMBI;
0 — KOJMYECTBO (DEPMEHTHOTO Tpenapara, B3SITOE JUIs

aHanms3a,
MT (cM. Tabsuiry 6.1.)



8.3 Anau3 pe3yJbTaTOB PadoThI

Pe3ynbratel cBOAAT B Tabnuue 6.2. U JenatoT BBIBOJ O COIEPKAHUM HKee3a
B HICCIIETyeMbIX O0BEKTAX.

Tabmuna 6.2
Conepxxanue (epMEHTOB B HCCIIETyEMBIX 00BEKTaxX

Uccnenyemblit 00BEKT Conepxanue (pepMEeHTOB

CBeXenpopOCIIiA COJION

Cyxoii conon

DepMEHTHBIN ITpenapar

KOHTpOJIl)HbIe BOIIPOCHI

1. TpuBenute kaaccudukaiuio GepMeHTOB.

2. Kakue ruaponutuyeckue (QEpMEHThl HCIOJIB3YIOTCA B OPOIMIBHBIX
IPOU3BOCTBAX.

3. Ilo xakuM mpu3HaKaM XapakTepusyercs (epMEHTHBIN mpenapar.

4. KakumMu MeTolaMu OMpENeNseTcs aKTHUBHOCTh aMHJIOJUTHYECKUX
(epMeHTOB.

5. Kakyro posib BBIOTHSIOT aMHJIOIUTHYECKHE (PEPMEHTHI COJIO/IA.

6. Kakue akTophl BIHUSIOT HA aKTUBHOCTb aMUJIOJIUTUYECKUX (DEPMEHTOB.

IpakTHueckoe 3ansaTue Ne 9 (8 u)
Tema: «OnpenesieHue cTeneHy JeHATYpPaALMU 0eJIKa»
Heasb padorsl: CpaBHEHHE CTENEHU AeHATypauuu Oejika Mpu BO3ACHCTBUU
Ha HEro pa3juvHbIX (PaKTOPOB.

B mumieBoii TexHOIOTHN 0c000€ MPAKTUYECKOE 3HAUYEHUE UMEET MPOIIECChHI
THJIpOJN3a U JeHaTypauuu OenkoB. B ocHOBe neHaTypanuu OENKOB JIEKHUT
HapylIeHUE YIOPSIOYEHHOTO pACHOJIOKEHUsI TOJUMNENTHIHBIX Ierned BO
BTOPUYHOMN, TPETUYHON CTPYKTYpE MOJIEKYJIbl B PE3yJIbTaTe Pa3pbiBa HEKOTOPHIX
BHYTPUMOJICKYJISIpHBIX cBsizedd. [Ipu neHatypammm HW3MEHSIOTCS (PU3NYECKHUE
CBOMCTBAa OENKOB, CHMKAETCA MX PACTBOPUMOCTH, CIIOCOOHOCTH K THApATAIUH,
arperupoBaHUIO, yTPauYMBAIOTCs OMOJIOrMUYECKHE CBOMCTBA.

B pesynpraTe paspblBa BHYTPUMOJIEKYJISIPHBIX CBsi3el (BOJOPOJHBIX,
COJIEBBIX) MENTUAHBIE LEMHW YAaCTUYHO Pa3BEPTHIBAIOTCS, B PE3yJbTaTe 4YEro
(GyHKIIMOHATbHBIE TPYNNbl CTAaHOBATCA Oojieeé aKTUBHBIMM MWK  OoJee



JOCTYIHBIMU JUIsl BO3JEHCTBUS peareHTOB WM (depMmeHToB. [ TemioBoil
JeHATypanui OEIKOB OCOOEHHO XapaKTepHO YBEIMYEHUE PEaKTUBHOCTH —SH—
TPYIIIL.

JlenaTypanus O0€JIKOB IPOUCXOAUT O] BO3ACHCTBUEM TeIlia, HaunHasa ¢ 60
°C, npu MeXaHUYECKOM BO3JICHCTBUU (JIaBIICHUU, PACTHUPAHUU, BCTPSIXUBAHUU U
T.J.) ¥ IOJ1 IEHCTBUEM XUMUYECKUX PEareHTOB.

Ipu6opsr n peaktuBbl: 0,5 M pacTBOp Xjopuaa Kaius; OUypeTOBBIN
peaktuB (1,5 t cynbpara meau (CuSO4:5H20) u 6,0 r BUHHOKUCIIOTO HATpUS-
kanmusa (NaKC4H406-4H20) pactopsitot B 500 mit Boasl. K atomy pactBopy npu
xopouieM nomemmBanuu 106aBisaoT 300 ma 10 % pactBopa NaOH cBoOogHOTO
or Na2CO3, m 2 r KI mia npenorBpameHuss CaMOIPOU3BOJIBHOIO
BOCCTAHOBJICHUS. PacTBOop AOBOAAT 110 2 MI M XPaHAT B MOJUITUIECHOBOMN
CKJISTHKE).

[Ipumeuanune. buypeToByr0 pEaklUIO HENb3sl MPOBOAHWTH B IMPUCYTCTBUHU
coJieil aMMOHUS B BUJly 00Opa30BaHUs METHOAMMHUAYHBIX KOMILJIEKCOB.

N3Bieyenne 0€JIKOB OCYIIECTBISIIOT OOHUM M3 IIEPEUYHUCICHHBIX HUKE
CIIOCOOOB:

1) PactBop pactutenbhbix 0enkoB. K 40 r nieHUYHONH MyKH TIPUOABISIOT
160 M JIUCTUIUTMPOBAHHOM BOJBI, MEPEMEIIMBAIOT U KOJIOYy TMEPEHOCIT B
xonmoguibHUK (1-2 °C) Ha CyTKH, 3aT€M CHOBa MEPEMENIMBAIOT U (DUIBTPYIOT
BHavaje yepe3 TUrpoOCKONMUYECKYIO BaTy, a MMOTOM Yepe3 CKIaA4aThiii OyMaKHBIM
bunsTp. PactBOp comepkUT TiIaBHBIM 00pa3oM anbOyMUHBI. XpaHAT B
XOJIOAUJIbHUKE.

2) OTBemmBaroT S r MykH, 3anuBatot 10 M pactBopa xsnopuaa kanus (KCI)
U CTaBAT Ha BCTPAXUBATEIh Ha 5 MUHYT. [loMydyeHHYIO CyCNEH3UIO MEPEHOCST B
neHTpuyxkuyro npooupky Ha 50 ma u gobGammstor 35 i pactBopa KCI.
[TpoOupku 3aKpHIBAIOT PE3MHOBBIMH MPOOKAMU M BCTPSIXUBAIOT 15 munyT. Yepes
15 munyT ocamok otraensoT Ha ueHTpudyre npu 5000 o6/MuH B TeueHue S
MUHYT. DKCTPAKT CIIMBAIOT B MEpHYI0 K00y Ha 100 M1 yepe3 BOPOHKY C BaTHBIM
(GUIBTPOM, KOTOPBIN MOMEIIAIOT B TOPJIBIIIKO BOPOHKU. M3BieUueHne pacTBOpoOM
KCI nosropsitor enie tpu pasa, Ho ¢ 10 mn pacrBopurend. Ilpu TmatensHOM
W3BJICYCHUHU, B COJIEBYIO BBITSDKKY mnepexonst He meHee 30 % ot oOmiero
KojuuecTBa azora. Ilocie poOaBieHUss HOBOM MOPIIMU PACTBOPUTENST OCAZOK B
POOHPKE XOPOIIO MEPEMEITUBAIOT MATIOUYKOM. DKCTPAKIIUIO COJIEBBIM PACTBOPOM
3aKaHYMBAIOT TMpoMbiBaHUEM ocafgka 20-30 M1 JUCTHUUIMPOBAHHOM BOJBI,
KOTOPYIO TIOCTIE TEePEMENIMBAaHUSA W IEHTPU(PYTUPOBAHUS CIUBAIOT B MEPHYIO
KOJIOY C COJIEBBIMU BBITSIKKaMU U TJOBOJAT JJO METKHU BOJIOM.



