MMHUCTEPCTBOOBPA30BAHNS 1 HAVKH POCCUNCKOU®EIEPAITN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHuUs
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(ABDY)
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YUYEBHO-METOIWYECKHWA KOMILIEKC JACHUILIAHBI

«CocraB IMHUIICBLIX CUCTCM U MCTOJBI CTO OIIPCACICHUS»

Hampasienne noarorosku 19.03.01 «buorexnosiorus»
[Tpoduns «llumeBas GUOTEXHOTOTHI»
@dopMa MOATOTOBKH OYHAs

[Ikona OnomMeIUIUHBI

JlenmapTaMeHT MUIIEBBIX HAYK M TEXHOJIOTUI

Kypc 3, cemecTp 5

nexuu — 18 yac.

NpakTUYEeCKHe 3aHATHs — 36 Jac.

nabopaTopHble paboThl — 36 yac.

B TOM 4Hclie ¢ ucnosibzoBanueM MAO nek. 10/mp.17 gac.
BCET0 4acoB ayUTOpHOI Harpy3ku 90 gac.

B TOM YHCJIE C cnoib3oBanneM MAQO 27 gac.
camocTosTenpHas padota— 90 yac.

B TOM YHCJIC Ha MOJrOTOBKY K 9Kk3aMeHy 36 Jac.
KOHTPOJIbHBIE pabOTHI — HE MPEyCMOTPEHbI

KypcoBasi paboTa / KypcOBOM MPOEKT — HE MPETyCMOTPEHBI
DK3aMeH — 5 cemecTp

YMKJI cocTtaBieH B COOTBETCTBUHM ¢ TpeOOBaHUSAMHU 0Opa30BaTENBHOIO CTaHIApTa,
CaMOCTOATENIBHO ~ ycTaHaBnuBaeMoro J[BOY, yTBepkKIEHHOro MpHKa3oM peKTopa OT
22.03.2017 r. Ne12-13-485

YMKJI oOcyxneH Ha 3acenaHuu JlemapTaMeHTa MHUILIEBBIX HAYK M TEXHOJIOTUH, MPOTOKON Ne
_ 5 or« 11 »wurons 2018 .

Hupektop [emapramenTa nuieBbiXx Hayk U TexHosnorud FO.B. [Tpuxonbko
Cocrasurens. O.B. TabakaeBa, 1.T.H., TOLIEHT



AHHOTALIA
y4eO0HO-METOIMYECKOTO KOMIUIEKCA JUCITUILIUHBI
«CocTaB MUIIEBBIX CUCTEM U METOIbI €70 OTIPEICIICHHS»
Hanpasnenune noaroroBku: 19.03.01 «buorexHosnorus»
[Tpodunse: «I[Iumeas GHOTEXHOJIOTHS

Y4e0HO-METOINYECKUN KOMIUIEKC TUCHUTUTMHBI «COCTaB MUIIEBBIX CUCTEM H
METO/Ibl €T0 OIpeAeNICHUs» pa3paboTaH s CTYJIEHTOB 2 Kypca MO HalpaBICHUIO
19.03.01 «buorexnomorus» npoduiib moaroToBku «lluiiesass OMOTEXHOIOTHS» B
cooTtBeTcTBHUE ¢ TpeboBaHussMu OC BO no jaHHOMY HampaBieHHUIO U MOJIOKEHUEM
00 y4yeOHO-METOAMYECKUX KOMILUIEKCaX JUCIMIUIMH 00pa30BaTeNbHBIX MPOrpamMm
BBICHIET0 MPOo(hEeCCHOHATBLHOI0 00pa30BaHUs.

HuctunnnHa «CocTaB THINEBBIX CHUCTEM U METOJABl €ro  ONpEeeTICHUS
BXOJUT B BAPUATUBHYIO YaCTh y4eOHOTO TUIaHA.

OOmrasi TPymOEMKOCTh OCBOCHHUS JUCIUIUIMHBI cocTaBiaseT 180 waca.
Y4yeOHBIM IMJIAHOM  TPEIYCMOTPEHBI  JIEKIHMOHHBIEe 3aHsATUs (18 yacoB),
npaktudeckue 3aHaTHs (36 dYacoB), saGoparopHble 3aHATHS (36 dacoB),
camocTosaTenbHas padbora cryaeHta (90 wacos). JucnumnimHa peanusyercs Ha 3
Kypce B 5 cemecTpe.

Coneprkanne UCIMILTAHBI OXBATHIBACT CIEAYIOUINI KPYT BOITPOCOB:

- COBPEMEHHbIE TEOPETUYECKHE TMPEACTaBICHUS MO BOMNpOCaM COCTaBa U
CTPOEHHUS OCHOBHBIX XHMHUYECKHX COCIWHCHHHA, BXOMSAIINX B COCTaB CHIPHS,
MOJIYIIPOTYKTOB ¥ TOTOBBIX TIPOYKTOB;

- 3aKOHOMEPHOCTH TIPEBpAICHUS MaKpOo- W MHUKPOHYTPUEHTOB MpHU
XpaHEHUH U MepepadOTKe ChIPhS;

- TPaKTUYECKHE METOJAbl aHaIM3a W HWCCICAOBAHHWM MHUINEBBIX CHUCTEM,
KOMIIOHEHTOB, 100aBOK.

Huctumnuaa «CocTaB MHINEBBIX CHUCTEM W METOABl €r0  OMNPEICIICHUS
JIOTUYECKU U COACPIKATEIHHO CBS3aHa C TAKUMH Kypcamu, kak « OCHOBBI O0IIIeH 1
OPraHUYECKOW  XUMHH», «AHaIUTHUECKass U  (QU3KOUIOWAHAS  XUMHSD,

«CTpYKTYpPHO-TEXHOJOTUUECKUE CBOMCTBA MUILEBBIX CUCTEM.



JucuunnuHa HampaBieHa Ha  (GOpMUpOBaHHE  OOLIEKYJIbTYpHBIX U
po(hecCHOHATBHBIX KOMIIETSHIIUH.
Y4eOHO-MEeTOANYECKII KOMIUIEKC BKIIIOYAeT B ceOsi:
— pabouyto nmporpaMmy y4eOHON AUCHUTIINHBL;
— y4eOHO-METOAMYECKOe  O0OecleYeHHe  CaMOCTOSITENbHONH  paboThl
oOyuaromuxcs (nmpusiioxxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).

ABTOp-COCTaBHUTEIH YICOHO-METOAMIECKOTO KOMIUIEKCa
1.T.H., JOLEHT,
npodeccop Jlenmapramenra

IUILIEBBIX HAYK U TEXHOJOTHUN O.B. TabakaeBa

Hupexrop Jlenapramenra

MUILIEBBIX HAYK U TEXHOJOTHUN 10.B. [Ipuxonbko




MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMU
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«

PABOYAS IIPOTPAMMA YUYEBHOM JUCHUIIJIUHBbI
CocTaB MUIIEBBIX CHCTEM H METOJIBI €70 OIPE/ICICHHUS

Hanpasaenune noarorosku 19.03.01 buorexnonorus
npouns «llumeBas GHOTEXHOIOTHSD)
dopMa NOATOTOBKHU 0OYHAS

[Tkosia OOMETUIMHEI

JlemapTaMeHT NUILEBBIX HAYK U TEXHOJIOTUI

Kypc 3, ceMecTp 5

nexiyn — 18 vac.

MpaKTHYECKHE 3aHITUs — 36 yac.

nabopaTopHbie paboThl — 36 yac.

B TOM uuciie ¢ ucnoibzoBanueM MAO nek. 10/np.17 yac.
BCETO YacoB ayauTopHo# Harpy3ku 90 gac.

B TOM 4HCJIE C cnoiab3oBaHueM MAO 27 yac.
camocrosTensHas pabora— 90 uac.

B TOM YHCJIE Ha MTOJATOTOBKY K 3K3aMeHy 36 yac.
KOHTPOJIbHBIE paOOTHI — HE MPEyCMOTPEHBI

KypcoBas paboTa / KypcoBOil MPOEKT — HE MPeyCMOTPEHbI
DKk3aMeH — 5 cemecTp

PaGouas mporpamma cocTaBieHa B COOTBETCTBMH C TpeOOBaHUSIMH 00pa30BaTENbHOTO CTaHAAPTa,
CaMOCTOSITENbHO ycTaHaBnuBaeMoro JIBDY, yrBepxxaenHoro npukasom pekropa ot 22.03.2017 r. Nel2-
13-485

Pabouas nporpamma o0cyxeHa Ha 3aceilaHnu JlernapraMeHTa MUIIEeBBIX HAYK U TEXHOJIOTUH
mpotokon Ne 5 ot « 11 » mions 2018 _r.

Hupektop [emapramenTa nuieBbiX Hayk U TexHosnorud FO.B. [Tpuxonbpko
Cocrasutens: O.B. TabakaeBa, 1.T.H., IOIEHT, Ipodeccop



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa HA 3acelaHNM JeNlapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

HupexTop nenapraMmeHTa
(moamucse) (H.0. ®amunms)

I1. PaGouasi nporpamMma nepecMOTpeHa Ha 3acelaHNU JeNapTaMeHTa!

[IpoTokoi oT « » 20 1. Ne

JupexTop nenapraMeHTa

(moarmucs) (U.0. Oamunust)



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

Instructor: Tabakaeva O.V., Liakh V.A.

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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AHHOTAIUA

Kypc «CocTaB nuIIeBbIX CUCTEM U METOJIbI €T0 ONPEEICHU BXOAUT B OJIOK
b1.b.29 u oTHocHUTCS K €€ BapUaTUBHOW YAaCTH HaIPaBICHUS TMOJATOTOBKHU
OakanmaBpckoit  mporpammbl  19.03.01  «buotexHosorus».  TpyaoeMKOCTh
JUCHUTIUIMHBI COCTaBIISIeT 4 3a4eTHhIX equHull, 144 daca. JlucuuivHa BeICTyIAeT
OJTHOM M3 MHTETPANbHBIX B ()yHIaMEHTAIbHON MOATOTOBKE OakalaaBpOB TaHHOTO
npouiisi ¥ TECHO CBs3aHa C TAaKUMHM JAUCHUIUIMHAMHM KaK «AHaIUTHYECKas U
dbuszkomtonaHas XxumMus», «OCHOBBI OOIIEH U TEXHUUECKON Omoxumumy», «O0mas
Y HeopraHuveckas Xumus», « OCHOBbI OMOTEXHOJIOTUNY.

Heabo wu3yyeHuss JUCUUIUIMHBI  SBJSETCS  OBJAQJACHHUE  OyAyLIUMHU
OakajgaBpaMu OCHOBaMH OIPEIEIICHHs COCTaBa MHILEBBIX CHCTEM, HEOOXOIMMBIX
JUIs  TPO(PECCHOHATIBHOIO  pEIICHHs  BOIPOCOB  IPOM3BOJCTBA, aHAIM3a,
TPaHCIOPTUPOBKHU U XPaHEHUsI TOTOBOW ITPOTYKLIHH.

3ajauM JTUCUUIJINHBI:

® O03HAaKOMJICHUE C COBPEMEHHBIMH TEOPETUYECKHMH IPEACTABICHUSIMU IO
BOIIPOCAM COCTaBa M CTPOCHHSI OCHOBHBIX XMMHUYECKUX COCIMHEHHI, BXOIAIIUX B
COCTAaB ChIPbS, NOJYIPOLYKTOB U TOTOBBIX IPOIYKTOB;

® U3y4YCHHE 3aKOHOMEPHOCTEW IpPEBPALICHUS Makpo- M MHKPOHYTPHEHTOB
IIPU XpaHEHUH U NepepadOTKe ChIPbS;

® H3y4YECHHE MPAKTUUYECKUX METOJIOB aHajIu3a MU HCCIEJOBAHUN MHUILEBBIX
CHCTEM, KOMIIOHEHTOB, JOOABOK.

Jnst ycrnemHoro wusy4yeHus IUcUUILIMHBL «CoCTaB MHUIIEBBIX CHCTEM H
METO/Ibl €r0o OMNpeAeNiCHUs» Yy OOy4arouIuxcsl OOJDKHBI ObITh C(OPMUPOBaHbBI
CJIEIYIOLIME TIPEIBAPUTEIbHBIE KOMIIETEHIUU:

® CIOCOOHOCTHh MCMOJB30BATh COBPEMEHHBIE METOJbI M TEXHOJOTUHU (B TOM
yucie UHPOPMaAIMOHHBIE) B TPOPECCUOHAIBHON AESTENbHOCTH;

® CIOCOOHOCTBHIO OCYIIECTBIISITH IOWCK, XpaHEHHe, oO0pabOTKy W aHaIu3
uHbOpMAIlMU U3 PA3NUYHBIX HMCTOYHUKOB M 0a3 JaHHBIX, MPEICTaBISATh €€ B

TpebyeMoM ¢opMare ¢ HCHOJIb30BaHUEM HH(POPMALMOHHBIX, KOMIIBIOTEPHBIX U



CETEBBIX TEXHOJIOTUH.

B pesynbrare m3ydeHHs] NaHHOW NUCHUIUIMHBI Y CTYAEHTOB (OPMUPYIOTCS

cienyroume npodeccuoHanbHble KOMIETEHIUH (3JIEMEHTHI KOMIIETEHITHH ).

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

ABTOPCKOI'0 KOJIJICKTHBA

KOMIIeTEeHIINH
KaK BJIaJIETh OCHOBHBIMH METOJaMU U TIpHEeMaMu
3Haer MPOBEJICHUST DKCIIEPUMEHTAJIbHBIX MCCIEAOBAaHUM B
I1K-9 BJIaJICHUEM CBOEH IpodeccuoHaNbHOI 0bIacTu
OCHOBHBIMHM METOJaMH H
npueMaMn  IPOBCIACHUA BJIAJICTh OCHOBHBIMM  METOAAaMU U  IPUEMAMH
SKCIICPMMCHTAJIbHBIX YmMeer MPOBEJCHUSI SKCIIEPUMEHTAIbHBIX HCCIEI0BAaHUN B
HCCIIEIOBAHUN B CBOEU cBOel mpodeccuoHaIbHON 00J1aCcTH
npodecCuoHAITbHON
obmactu OCHOBHBIMH METOJaMHM M IIpUEMaMH IIPOBCACHUSI
Binaneer | skcrnepuMeHTadbHBIX  HCCIENOBAaHUKW B CBOEH
npodeccCHOHaTBHON 001acTh
CII0COOBI MIPOBEACHUS CTaHJaPTHBIX H
IIK-10  crnoco6HocThIo | SHAET cepTU(GUKAIIMOHHBIX HCIIBITAHUH  CBIPbS, TOTOBOU
[POBOUTL CTAHJAPTHbIE MPOYKIIUU U TEXHOJIOTMUECKHUX MPOIIECCOB
U cepTUu]UKAIMOHHBIC MPOBOJIUTh  CTaHJAPTHBIE M  CEPTHPHUKAIMOHHBIC
HCIIBITAHUS CBIpbS, | YMeeT UCIIBITAaHUSL ~ CBIPbSA, TOTOBOM  MPOAYKIMU U
FOTOBOM MPOAYKLHMH U TEXHOJOTMYECKUX MPOIECCOB
TCXHOJOTHICCKHX CIIOCOOHOCTBIO IPOBOAUTE CTaHJapTHbIE u
HpOHeccoB Bnageer | cepTM()MKAMOHHBIE MWCIBITAHUA CHIPbA, TOTOBOM
MPOJYKLIHUH U TEXHOJIOTMYECKHUX MPOIIECCOB
IK-11 BIAJCHHEM | 3007 METOJIbl IUIAHMPOBAaHHUs JKCIEPHMMEHTa, 00pabOTKH 1
METOJaMU MIPEACTABJICHUS TOJYYCHHBIX PE3YyJIbTaTOB
IJITAHUPOBAHUS
IKCIIEPUMEHTA,
6026 HCIIOJIH30BaTh METO/IbI TUTAHUPOBAHMS YKCIIEPUMEHTA,
a0o0TKH n
0bpabo Ymeer 00paboTku u MIpEeACTaBICHUS MOJTYYEHHBIX
MpeACTaBICHUS
pe3ynbTaTOB
MOJTYYEHHBIX
pE3yIbTaToOB Braseer METOJIaMU TIJIAHUPOBAHUS SKCIIEPUMEHTa, 00pabOTKU
Y TIPE/ICTABJICHHSI TIOTYY€HHBIX Pe3yIbTaTOB
uaet CIOCOOBI YJacTHs B pa3padOTKe TEXHOIOTUUECKHUX
IIK-13  cnocobHoCTRIO IPOEKTOB B COCTaBE aBTOPCKOT'O KOJUICKTHBA
y4acCTBOBATh B
y4acTBOBaTh B pa3paboTKe  TEXHOJIOTHYECKUX
pazpaboTke YmMmeer
MIPOEKTOB B COCTABE aBTOPCKOTO KOJUICKTHUBA
TEXHOJIOTHYECKUX
POGKTOB B COCTABe CIIOCOOHOCTBIO y4acTBOBaTh B pa3paboTke
Brnageer | TEXHONOTHYECKHUX MPOEKTOB B COCTaBE aBTOPCKOTO

KOJIZICKTUBA

I[JISI q)OpMI/IpOBaHI/IH BbIIICYKA3aHHBIX KOMHCT@HHI/Iﬁ B paMKaX IUCHUIIIMHBI

«Cocrasn IIUIICBBIX CHUCTEM MW MCTOABI

Cro OmnpcAcCiICHUA» HNPUMCHAKOTCS



CIIEYIOIIME METOAbl AKTUBHOTO/ MHTEPAKTUBHOTO OOydYeHHUs: MpoOiieMHas

JICKIHA, MCTOA MAJIBIX I'PYIIIT, MHTCIIJICKT KapPThI.

| CONEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

(18 4, B TOM uncie B popMe akTUBHOI0 00yueHust — 10 1).

MOAYJIb 1. OcHOBHBIC BEIIECTBA MUIEBBIX cucTeM ( 5 1)

Pa3nen |. Kinaccugukanms OCHOBHBIX BEIIECTB MHUILEBBIX CUCTEM (2 1)

Tema 1. OcHOBHBIE TPYNIbl HEOPTAHMYECKUX BEIIECTB IUILEBBIX CHUCTEM.
OcCHOBHBIE  TPYyNIbl BEHIECTB OPraHUYECKOTO IPOUCXOXKICHHUS, BXOISAIIUE B
COCTaB MHIIEBBIX cUCTEeM. HepacTBopuMble OpraHMYECKHUE BEIIECTBA MHUIIEBBIX
cuctem (1 9)

Tema 2.Bojia NUIIEBBIX CUCTEMAX M €€ BIMAHUC HA UX KauecTBO (1 u)

Paznen |1. MakpoKOMITOHEHTHI MUINIEBBIX CUCTEM (3 U)

Tema 1.Azorcomepxamue BemiectBa. Kimaccupukanuss v xapakTepUCTHKA
a30TCOAEPKAIINX BElIeCTB. AMUHOKHUCIIOTBI, UX CTPOECHHUE U CBOWCTBA. [lenTupl.
benku, ux crpoenue, kiaccuduxanus, ceorictea. CopepkaHue 0€IKOB B MUILEBBIX
cUcTeMaxX. XapaKTepUCTUKA OEIKOB PA3IMYHOTO MHUIIEBOTO ChIphi. V3mMeHeHUs
OCNKOB TMpPH TPOM3BOJICTBE IMHUINEBBIX MPOAYKTOB. 3MeHeHuss OenkoB mpu
XpaHEHUH MUILEBBIX NPOAYKTOB (1 u)

Tema 2. VYraeroasl. Kiaccudukanus. DyHKIHM YrIeBOJOB B COCTaBe
MUILIEBBIX MPOAYKTOB. Y CBOsIEMbIE U HEYCBOsiIeMbIe yTIeBOoibl. [IHIlIeBbIE BOJIOKHA.
[IpeBpatenus yrieBo10B pu XpaHeHUU U nepepadotke (1 )

Tema 3. Jlunuast (kupsl U Macia). CTpoeHue u cocTaB JUMUI0B. OCHOBHBIE
KHUCJIOTHI )KUPOB U Maces. buonorudeckast 3 PeKTUBHOCTD JIUMHUI0B. XUMUUYECKUE
MIPEBPAIICHUS JIUTIAI0B TIPU XPAHEHUH U TepepaboTKe MUIEBBIX MPOAYKTOB (1 )

MOAVYJIb 2. Knaccudukanust U XapakTEpUCTUKA MUHOPHBIX KOMITOHEHTOB
MUIIEBIX cucTeM (7 4)

Pa3znea |. Heoprannueckrue MUHOPHBIE KOMIIOHEHTHI TUIIEBBIX CUCTEM (2 U)



Tema 1. Munepansneie BemectBa. Makposnementsl. [lytn ymyudmenuns
MUHEPaIbHOTO COCTaBA MUILEBBIX MPOAYKTOB (1 )

Tema  2.MunepanpHble  BemecTBa.  MukpoasieMeHThl.  TOKCHYHBIC
aneMeHTHI (1 u)

Paznea 1. Oprannyeckre MUHOPHBIE KOMIIOHEHTHI MUIIEBBIX CUCTEM (3 U)

Tema 1. Burtamunbl. ®u3noIOrHUYEeCcKOe 3HAYEHUE U TMOTPEOHOCTH.
CopepxaHue B ChIpb€ M TOTOBBIX CHCTEMax. PaspylleHne BHTAMHUHOB B
TEXHOJIOTUYECKHX Tpolieccax U crnocoObl ux coxpaneHus (1 u)

Tema 2. Oprannueckre KUCIOTBI Kak peryiaropel pH NHIIEBBIX CHCTEM.
Xumuueckas npupoaa U (PU3MKO-XMMHYECKUE CBOMCTBA BaXKHEHIIMX MUIIEBBIX
kucioT (1 )

Tema 3. ®epMmentol. Poib (¢GepMEHTOB B MPEBPAIICHUSX OCHOBHBIX
KOMIIOHEHTOB  IHUIIEBOIO  ChIpbs  (PHIOT€HHbIE  (PEPMEHTHBIE  CHUCTEMBI).
Wurnduropsl pepMeHTOB OeK0BOM pupo sl (1 o)

Paznea 1. besonacHocTs numieBbix cucteM (2 )

Tema 1. IlumeBbie u OuoNOrHMYECKH akTUBHBIE n00aBku. OmnpexneneHue u
knaccudukanua. Llenu BBeaeHWs B mNuUIIEBble NPOAYKThl. OCHOBHBIE TpYMIbI
nuiIeBbx 100aBok (1 )

Tema 2. Knaccuduxanus BpeIHBIX U UYXKEPOJHBIX BELIECTB U OCHOBHBIE
OyTH HX TOCTYIUIEHUSI B THUUIEBblE MNPOAYKTHL. IIpHpoaHbIE TOKCHKAHTHI,
aHTHAJTUMEHTapHble (aKTOphl MUTAHUS, META0OIM3M UY)KEPOJHBIX COCAMHEHUH.
danpcudukanys TUIIEBbIX TPoIyKToB (1 )

MOIYJIb 3. MeToapbl McclieIOBaHUS TTUIIEBBIX CUCTEM ( U)

Paznen |.Knaccubukammss u XapaKTepUCTHKAa METOJOB HCCIEAOBAHUS
MUIIEBBIX MPOIYKTOB (1 u)

Tema 1.Knaccuduxamus U XapaKTepUCTHKA METOJOB HCCIEIOBAHUS
MUINEBIX TPOayKTOB (1 u)

Pasnen |Il.IlonsTve ®m MeTONBI KA4YeCTBEHHOTO MW  KOJWYECTBEHHOTO
ananuza (1 9)

Tema 1. [lonstue u MeTob1 KauecTBeHHOTO aHanu3a (0,5 )



Tema 2. [ToHsTre 1 MeTOIbI KOJIMUEeCTBEHHOTO aHanmu3a (0,5 9)

Paznea |11.Metoas! BeifienieHUs: ¥ ONpeieNICHNs] OT/ACJIbHBIX TPYIIN BEIIECTB
MUIIEBBIX cucTeM ( 4 1)

Tema 1. Mertoapl BbimeneHUsT OCTKOB M M3y4YeHUS UX (PAKIIMOHHOTO
cocraBa (ompenenenue Oenka no wmerony Jloypu, Kbenmpmans, skcTpakuus u
ocakjJieHue OenKka, MeTo/ refib-xpomaTtorpaduu u T.1.) (0,5 u)

Tema 2. Meroapl 3KCTpAaKUMM JIMNUAOB M3 MHIIEBBIX CUCTEM CBIPbS U
OTpeJIeIeHHe UX TPYIIOBOIO COCTaBa METOJOM TOHKOCJIOWHOM XpomaTorpaduu.
OmnpeneneHue PU3NKO-XMMUYECKUX TOKa3aTeJIel KadyecTBa KUPOB (XUMHUUYECKHUE
KOHCTaHTBI, TeMmmepaTypa IUiaBieHuss U T.1.). OnpeaeneHue KUPHOKUCIOTHOTO
COCTaBa MHUINEBBIX KUPOB U Macen. neHTudukaiums Maciao->KUpOBBIX MPOIYKTOB
JUIS CepTU(PUKAIMOHHBIX HUCIbITaHU. CBOWCTBA M KAaYECTBEHHBIC PEAKIIMM Ha
XOJIECTEpUH M JKEIYHBIE KHCJIOTHl. ['MIPONUTUYECKOE paCLICIUICHUE JKHUpa
munaszoi (0,5 1)

Tema 3. OmnpenencHre BOCCTAHABIMBAIOIIMX CaxapoB M  Caxapo3bl.
HccnenoBanrie mpoayKTOB, BBIACISIEMBIX IPOXKAKAMHU MPU CIIUPTOBOM OPOKEHUU.
Nnentudukarus yrieBogoB Mo (YHKIMOHAIBLHBIM TpynnaM W METOJIOM
TOHKOCJIOWHON XpomaTtorpadud B ChIpb€ W TOTOBOM mpoaykiuu. W3yudenue
mpolecca TUJpoJiu3a Kpaxmalga YW HHYJWHA C LEIbI0 MOJIYYEHHS MPOAYKTOB
3aJIAHHOTO COCTaBa W CBOMCTB. MaeHTudukanus mpoayKTOB TUIPOJIM3a METOJIOM
xpomarorpaduu (0,5 9)

Tema 4. OnpeneneHue coaepKaHUd MHUHEPAIBHBIX BEUIECTB B IMHIIECBBIX
cucremax. I[IpuMeHEHHE HMOHOCEICKTUBHOM TMOTEHIIMOMETPUU IS aHaJIn3a
Pa3JIMYHBIX HOHOB B TOTOBBIX cUcTeMax U noiycucteMax (0,5 u)

Tema S. Metoasl onpeneneHuss COAEPHKAHUS BUTAMHUHOB B IIHILEBBIX
cucremax (0,5 u)

Tema 6. Metonbl BwimeneHusi ¢GepMEHTOB (amuiia3, MpoOTea3, JIUIMA3bI,

UIIOKCUTEHA3bl U T.J1.) U U3yyeHue ux aktuBHocTH (0,5 1)
Tema 7.Metoabl onpeaeneHus Biary B nuieBbix cuctemax (0,5 u)

Tema 8. OnpenencHue couepkaHusi UyKEPOJTHBIX XUMUUYECKUX BEIIECTB B



ChIPbC, IIOJYCHUCTEMAX W TOTOBBIX HU3ACIIMAX. Onpej:[eneHHe HUTpPATOB B

PACTUTEIILHOM ChIPhE Ha Pa3HBIX CTAUAX ero nepepadbotku u xpanenus (0,5 )

Il. CTPYKTYPA U COJEP) KAHUE MIPAKTUYECKOH YACTHU KYPCA
IIpakTudeckue u JadoparopHbie 3auaTHs (72 4, B TOM uncJie B Gopme

AKTHBHOIO 00y4eHust — 17 4)

IpakTueckoe 3ansitue Ne 1 (8 u)
Tema: «Onpenesnenne ¢ppakumuii 0ejika B CbIpbe U F'OTOBBIX MPOXYKTAX»
Leab paGorel: V3ydyeHne cTpoeHHS] U CBOMCTB OEIKOBBIX BEIIECTB ChIPhS U
TOTOBBIX TNPOIYKTOB. OCBOEHHE METOJIOB OIpENECHUs] OENKOBBIX BEILECTB B

IMUOICBBIX MMPOJAYKTAaX.

IIpakTuueckoe 3ansitue Ne 2 (8 )
Tema: «OnpenesieHue yriieBoJ0B B ChIpbe U FOTOBOM NMPOAYKIHID)
Hean padotbl: U3yuenue kiaccudukanuu, CTPOCHUSI U CBOMCTB YIJIEBOJOB

PACTUTENBHOIO ChIPbsl U MPOAYKTOB. OCBOCHHE METOAOB OIPEAEIICHUS YTIIEBOOB.

IpakTuyeckoe 3ansitue Ne 3 (8 u)
Tema: «OmnpegesieHne acKOPOMHOBOM KHUCJIOThI B ChbIpbe U TOTOBBIX
MPOAYKTAX»
Heab padorel: M3yueHne poiau U 3HaUeHUSI BATAMHUHOB B TMTAHUM YEJIOBEKA,
OCBOCHHE METOAOB ompejacieHus: BuTamuHa C B ChIph€ M TOTOBBIX MPOIYKTaX,

WCCJICIOBAHNE BIIUSIHHS PA3IMYHBIX (DAKTOPOB HA yCTOWYMBOCTH BuTamuHa C.

IIpakTuyeckoe 3ansaTue Ne 4 (8 u)
Tema «Onpenesnenne coaep:KaHus BJATH B MUIIEBOM MPOIYKTE»
Ieanr padorwl: M3ydyeHne poau W 3HAYCHUS BOJBI B IUIICBBIX CHCTEMaXx,

OCBOCHHMC MCTOAOB OIIPCACIICHUA COACPIKAHHNA BJIaAlr B IIPOAYKTC.



IpakTnueckoe 3ansaTue Ne 5 (8 u)
Tema «OnpeneneHue (eHOJbHBIX BelIeCTB B ChbIpbeé HW TOTOBBIX
MPOAYKTAX»
Hean padorsl: M3ydyeHue kimaccudukamnuu, CTpOSHUS, CBOUCTB (DEHOIBHBIX
BEILIECTB PACTUTEIBHOIO CHIPbI M TOTOBOM mpoaykKiuu. OCBOEHHE METOIOB

OIIPpCACICHUA (beHOJILHBIX BCHICCTB B paCTUTCIbHOM CBIPLC, BUHC, ITNBC.

IpakTHuyeckoe 3ansiTue Ne 6 (8 u)
Tema «Onpenenenue keje3a B CbIpbe H TOTOBBIX MPOIYKTAX)
Heab padorbl: M3ydyeHne coctaBa M 3HAYEHHUS] MHUHEPAJIbHBIX BEIIECTB B
ChIpb€ M TOTOBBIX IpoayKTax. OCBOEHHME METOJOB MCCIEAOBAaHUA IKeJe3a B

IMUIIICBBIX CUCTCEMAX.

IIpakTuyeckoe 3ansitue Ne 7 (8 u)
Tema: «OnpenesieHue 001ero coepKaHusi MUHEPAJIbHBIX KOMIIOHEHTOB
(30J1b1) B IUIIIEBBIX CHCTEMAX)
Heab padorbl: M3yueHwe pomv W 3HAYEHUS] MUHEPAIBHBIX BELIECTB B
NUIIEBBIX CHCTEMAX, OCBOCHHME METOJOB ONPEICICHUS CONEPKAHUA 30Jbl B

MPOAYKTE.

IpakTHueckoe 3ansiTue Ne 8 (8 u)
Tema: «OmnpenesieHue aKTHUBHOCTH (pepMEHTOB B ChIpb€ U TOTOBBIX
MPOIYKTAX»
Hean pabGorbl: M3yueHue kiaccupukaniuu W CBOMCTB (PEPMEHTOB.
OcBoeHuEe METOJIOB OIpPEACNICHUs] aKTUBHOCTH (DEPMEHTOB 3€pHOBOTO CHIPbSl U

(bepMEHTHBIX TTPEnapaToB.

IIpakTuyeckoe 3ansitue Ne 9 (8 u)

Tema: «OnpeneieHue cTeneHu AeHATYpaluM 0eJIKay



Iean padorel: CpaBHEHHE CTENEHU JeHATYpalluu Oelika MPU BO3JEHCTBHU

Ha HEro pa3ju4HbIX (PaKTOPOB.

I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOIIUXCSI

Y4e0HO-METOIUYECKOE oOecrieyeHne CaMOCTOSITEIIHOM paboThI
oOydarormuxcs 1o auciuiuimae «CocTaB MHINEBBIX CHCTEM M METOABI €To
omnpeseneHus» npeacrarieHo B [Ipunoxkennn 1 u BKItoyaeT B ceOsi:

- TUTaH-TpauK BBHIMOJHEHUS CAaMOCTOSTEIbHOM PabOThl MO JUCIMILIMHE, B
TOM YHCJIC TIPUMEPHBIE HOPMBI BPEMEHH Ha BBIMIOJTHEHUE TI0 KOKIOMY 3aJaHUIO;

- XapakTepUCTUKA 3aJaHuil JUIsl CaMOCTOSATENIbHOM pabOThl CTYJIEHTOB U
METOMYECKHE PEKOMEH IAIUHU 110 WX BBITIOJIHCHHUIO;

- TpeboBaHUST K TIPEJICTABICHUIO UM  OQPOPMIICHUIO  pE3YyJIbTaTOB
CaMOCTOSATENbHOMN pabOThI;

- KpUTEPUH OLIEHKU BBITIOJIHEHHS CAMOCTOSITEIbHOM paOOTHI.



IV. KOHTPOJIb JOCTUXKEHUSI LEJIEN KYPCA

/o

Kontponnpye
MBbI€ MOTYITH/
paszzenst /
TEMBI
JIACIIUILTUHBI

Kogp! u aTamnsl popmupoBaHus

KOMIIETEHIIUN

OneHouHbIE CpENICTBA -
HalMEHOBaHNE

TEeKYILIUN
KOHTPOJIb

IIPOMEKYTOUHAs
aTTecTanus

MO/VJIb 1.
OcHOBHBIE
BEILIECTBA
IMNIICBBIX
CHCTEM

I1K-9,

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

3HaeT ~ OCHOBHBIE  CTPYKTYpPHBIC
9JIEMEHTHl BEUIECTB M XHMHYECKUX
COCJIMHCHHMI, BXOASIIMX B COCTaB
CBIPbs, TMOJYHNPOAYKTOB M TOTOBBIX
HPOIYKTOB; CIOCOOBI HAXOKICHHS U
OLCHKH TEXHOJOTHYCCKUX PELICHUH
OpH  KOHCTPYHPOBaHHH  HOBBIX
IHIIEBBIX CHCTEM C YYeTOM HX
COCTaBa; CIIOCOOBI OCYIIECTBICHHUSI
TEXHOJIOTHYECKHX  TMPOLECCOB  Ha
OCHOBE CBOJCTB CHIPbSl M MPOIYKIIUH
M METOJOB HX  HCCIICIOBAaHUS;
HPUHIHIIBI pa3paboTKH
TEXHOJIOTMYECKUX  TPOCKTOB c
Y4ETOM COCTaBa M CBOWCTB CHIPbS W
KOMIIOHEHTOB, BXO/SIIAX B COCTaB
THIIEBBIX cucTem; CIIoco0b!
OCYIIECTBICHHUSI  TEXHOJOTHIECKUX
MPOLECCOB Ha OCHOBE CBOMCTB CHIPHS
U MPOAYKIMH B COCTABE aBTOPCKOTO
KOJUICKTHBA

YMeer HCHONIB30BaTh 3HAHUS O
CTPOCHMH BEIIECTBA IS TIOHUMAaHHs
3aKOHOMEPHOCTEH MIPEeBPAILCHHS
Makpo- U MHKPOHYTPHUEHTOB TIpH
XpaHeHHH U TepepabOTKe CBIPBS;
KOHCTPYHPOBaTh HOBBIC ITHIIEBHIC
MPOIYKTHI c yIeTOM
3aKOHOMEPHOCTEH HpEBpAaICHHST
Makpo- W MHKPOHYTPHUEHTOB TIpH
nepepaboTKe CHIPbs; OCYIIECTBISTH
TEXHOJIOTHYECKUI nporecc B
COOTBETCTBHH CO CBOMCTBAMH CBHIPbS
U TpoayKuuH,  (GOpMHPYIOIINX
NHIIEBY0 ~ CHUCTEMY;  MPUMCHSATH
3HAHUS O CBOWCTBAaX  IMHIIEBBIX
CHCTEM pu pa3zpaboTke
TEXHOJIOTHYECKOTO npoeKTa B
COCTaBe aBTOPCKOTO  KOJUICKTHBA;
HCHOJIb30BaTh COBPEMEHHbIC METOJIbI
M TexHoJorMu (B TOM  4YHCIIe
WHPOPMAIOHHEIC) B
1po(eCCHOHATBHOM ACATSILHOCTH

Bnaneer 3HaHuMSIMH O CTpPOEHHMHM
XUMHUYCCKUX CO@)IMHBHMﬁ, BXOJAIIUX
B COCTaB CBHIPbs, MONIYINPOJYKTOB H
TOTOBBIX ~ INPOXYKTOB;  METOJaMH
KOHCTPYMPOBAHHS HOBBIX ITHIIEBBIX
CHCTEM C YYeTOM HX COCTaBa,
MPaKTUIECKUMH METOJAMH aHaIH3a 1
HCCIICIOBAHUA IMUIIEBBIX CHCTEM,
KOMITOHEHTOB, J100aBOK; HaBLIKAMHU
pa3zpaboTku TEXHOJIOTMYECKHUX
IPOEKTOB B COCTAaBE AaBTOPCKOTO
KOJUIEKTHBA; HaBBIKAMH
HPOEKTHPOBKH TEXHOJIOTHIECKHX
IpOLIECCOB € HCTIONIb30BaHUEM
ABTOMATH3UPOBAHHBIX  CHCTEM  C
Y4ETOM CBOMCTB MHUILEBBIX CHCTEM

YO-1-
cobecenoB
aHue,
YO-2 -
KOJUIOKBU
yM™,

I1P-4 -
pedepar

3auer
Bomnpocsr 1-18

MOAVYJIb 2.

I1K-9,

3HaeT  OCHOBHBIE  CTPYKTYPHBIE
3JIEMEHThl BEIIECTB U XMMHYECKHX

YO-1-

3aueTt




Knaccuduka
s "
XapaKTepUCT
uKa
MUHOPHBIX
KOMITOHEHTOB
MTUIIEBBIX
cCUCTEM

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

COCIMHEHHMII, BXOAAIIMX B COCTaB
CBIPbS, MOJYHPOAYKTOB M TOTOBBIX
HPOAYKTOB; CIIOCOOBI HAXOXKICHHSA W
OLICHKH TEXHOJOTHYECKUX PEIICHUH
OpH  KOHCTPYHPOBAaHWH  HOBBIX
IUIIEBBIX CHCTEM C YYeTOM WX
COCTaBa; CIIOCOOBI OCYIECTBICHHUS
TEXHOJIOTHYECKHX  IIPOIECCOB  HA
OCHOBE CBOCTB CHIPbSl M MPOJYKIHH
U METOJOB MX  MCCIICIOBaHUS;
MIPUHIIMIIBI pa3paboTKu
TEXHOJIOTHYECKUX MIPOEKTOB c
YYETOM COCTaBa M CBOWCTB CHIPBSI U
KOMIIOHEHTOB, BXOJIIUX B COCTaB
MHIIEBBIX CHCTEM,; CIIOCOOBI
OCYIIECTBICHHSI  TEXHOJIOTMYECKHX
HPOLIECCOB Ha OCHOBE CBOWCTB CHIPbS
U MPOAYKLHMU B COCTaBE aBTOPCKOTO
KOJUICKTUBA

VYMeer wucnosp30BaTh 3HAHUSA O
CTPOCHUM BEIECTBA JUI MOHUMAHHS
3aKOHOMEPHOCTEH MPEBpAIICHUS
MaKpo- W MHKPOHYTPHUCHTOB TPH
XpaHCHUH U TIepepabOTKE  ChIPhS;
KOHCTPYHPOBATh HOBBIE MHIIEBbIE
MPOIYKTBI c y4eToM
3aKOHOMEPHOCTEN MPEBPAILCHUS
Makpo- W MHKPOHYTPHEHTOB MpHU
nepepaboTKe CHIPhS; OCYIIECTBIIATH
TEXHOJIOTMYECKUI mporiecc B
COOTBETCTBUU CO CBOMCTBAMH CHIPhS
u MPOAYKIIHH, hopMHpYIOTIIHX
MHUIIEBYI0  CHCTEMY;  OPHUMEHSTH
3HaHUSA O CBOMCTBaX  IHIIEBBIX
CUCTEM npu pa3paboTke
TEXHOJIOTHYECKOTO MpoeKTa B
COCTaBe AaBTOPCKOTO  KOJUICKTHBA;
HCIIOJIb30BaTh COBPEMEHHBIC METOJIbI
U TexHojormd (B TOM  4YHCIE
HHPOPMAIOHHBIC) B
npoeCCHOHANBHOM AEsSTENbHOCTH

Bnageer 3HaHHSMH O CTPOCHUH
XUMHUYECKUX COCIUHEHHH, BXOIAIINX
B COCTaB CBIPbS, MOJYNPOAYKTOB M
TFOTOBBIX  NIPOAYKTOB,  METOJAMHU
KOHCTPYMPOBAHHS HOBBIX MHUIIEBBIX
CUCTEM C YYE€TOM HX COCTaBa;
MPaKTHYECKIMHU METOJIAaMH aHalN3a 1
WCCIICJIOBAHUSI  THUINEBBIX  CHCTEM,
KOMIIOHEHTOB, J100aBOK;, HaBBIKAMHU

pa3pa60TKH TCXHOJIOTHYCCKHUX
IIPOEKTOB B COCTaBE€ ABTOPCKOI'O
KOJIJICKTHUBA, HaBbIKaMH
IIPOCKTUPOBKHU TEXHOJIOTUYCCKUX

IpoueccoB C HCIIOJIb30BAHUEM
ABTOMAaTU3UPOBAHHBIX CHCTEM C
Y4E€TOM CBOICTB IMHIIEBEIX CUCTEM

cobeceoB
aHue,
YVO-2 -
KOJLJIOKBU
™,

I1P-4 -
pedepar

Bompocsr 19-36

MOJVIJIb 3.
MeTtoas!
HCCIICIOBAHU
ST TATIEBBIX
CHUCTEM

I1K-9,

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

3HaeT  OCHOBHBIC  CTPYKTypHBIE
ANIEMEHTBl BEUIECTB M XHMHYECKUX
COEIMHEHHUH, BXOIAIIMX B COCTaB
CbIpbsA, MNOJYNPOAYKTOB U T'OTOBBIX
IPOAYKTOB; CIIOCOOBI HaXOXKICHHUS H
OLCHKHU TEXHOJOTHYCCKHX peIJ_IeHI/Iﬁ
OpH  KOHCTPYHPOBaHHHM  HOBBIX
NUIIEBBIX CHUCTEM C YYeTOM WX
COCTaBa; CIIOCOOBI OCYIECTBICHUS
TEXHOJIOTHYECKHX  IIPOIECCOB  HA
OCHOBE CBOICTB CHIPbSl M NPOLYKIHH
U METOJOB MX  MCCIIC/IOBaHUS;
MIPUHIIMIIBI pa3paboTKu

VO-1-
cobeceoB
aHue,
YO-2 -
KOJLJIOKBU
™,

I1P-4 -
pedepar

Ok3aMeH
Bompocsr 1-65
I1P-1 -
UTOTOBBIN TECT




TEXHOJIOTHIECKHX MPOEKTOB c
YYETOM COCTaBa U CBOWCTB CHIPbSI U
KOMIIOHEHTOB, BXOJSIIUX B COCTaB
MHIIEBBIX CHCTEM,; CTIoco0BI
OCYIIECTBIGHHSI  TEXHOJIOTHIECKHX
IIPOIIECCOB HA OCHOBE CBOICTB CBHIPbsI
U TIPOAYKIMH B COCTaBE€ aBTOPCKOTO
KOJUICKTUBA

VMeeT HCTONB30BaTh 3HAHHUA O
CTPOEHUH BEILIECTBA JUIS MOHUMAaHUS
3aKOHOMEPHOCTEN HpeBpalieHNs
Makpo- W MHKPOHYTPHEHTOB MpH
XpaHEeHHH U HepepadoTKe CHIPbS;
KOHCTPYHPOBAaTh HOBBIE MHIIEBBIC
HPOTYKTEI c y4eToM
3aKOHOMEPHOCTEN HpeBpalieHNs
Makpo- U MHKPOHYTPHEHTOB MpH
nepepaboTKe CBIPBS; OCYIIECTBIATH
TEXHOJIOTMYECKUI porLecc B
COOTBETCTBUH CO CBOICTBAMH CBHIPBS
U TPOIYKIHH, (dhopMupyrOImUX
[UIIEBYI0  CHCTEMY;  HIPHMEHATH
3HAHMSI O CBOMCTBaX  IHIIEBBIX
CHCTEM pu paspaboTke
TEXHOJIOTHIECKOTO MIPOEKTa B
COCTaBE AaBTOPCKOTO  KOJIIEKTHBA,;
UCIIOB30BAaTh COBPEMEHHBIC METOIBI
U TEXHOJNOTMH (B TOM  dYHCIIE
nH(OPMaIMOHHEIE) B
poheCCHOHAIBHOH eI TeIbHOCTH
Briageer 3HaHWAMH O CTPOCHHHU
XUMHYECKUX COCIMHEHHH, BXOMSIINX
B COCTaB CBHIPbs, HONYIPOIYKTOB H
TOTOBBIX ~ TNIPOMYKTOB;  METOJaMH
KOHCTPYMPOBAHHS HOBBIX ITHIIEBBIX
CHCTEM C YYeTOM HX COCTaBa;
MPaKTUYECKUMH METOJIaMH aHaN3a U
WCCIIEIOBaHNsl  INHUILIEBBIX  CHCTEM,
KOMIIOHEHTOB, J100aBOK; HaBBIKAMH

pa3paboTKH TEXHOJIOTHIECKHUX
MPOEKTOB B COCTaBE AaBTOPCKOTO
KOJUIEKTHBA; HaBBIKAMH
MPOEKTHPOBKH TEXHOJIOTHIECKHX

IpoueccoB C HUCIIOJIb30BAHUEM
ABTOMATU3UPOBAHHBIX CUCTEM C
Y4YE€TOM CBOWCTB ITHUIICBBIX CUCTEM

KoHTpoIbHBIE U METOIMUYECKUE MAaTEPUAIIbI, a TAK)KE KPUTEPUU U TIOKa3aTeIU
HEO0OXOMMBIC JIJIsl OIICHKW 3HAHWH, YMEHHM, HABBIKOB M XapaKTEPU3YIOIIHE dTaIlbI
dbopMupoBaHUs KOMIIETEHIIMA B  TIpollecC€ OCBOCHMS  00Opa3oBaTeIbHOU

porpaMmsbl rpeacTapiieHsl B [Ipunoxenuu 2.

V. CHUCOK YYEBHOM JIMUTEPATYPBI U TH®OPMAIIMOHHO-
METO/INYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
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https://e.lanbook.com/book/70913

5. bazapnoBa, FO.I'. Teopernueckne OCHOBBI METOJIOB HCCIICIOBAHHS
MUIIEBBIX TPOAYKTOB [DIeKTpoHHBIM pecypc] : yuebHoe mocobue / HO.T.
bazaproBa. — Dnektpon. gan. — Cankr-Iletepoypr : HUY UTMO, 2014. — 136
c. https://e.lanbook.com/book/71109

6. I'ycekoBa, B.Il. Xpomartorpadudueckne MeTOAbI pa3ieieHUs U aHAIIM3a
[DnexTponHbIi pecypc] : yueoHoe mocooue / B.IL. I'ycpkoBa, JI.C. CuzoBa. —
OnektpoH. gaH. —  KemepoBo : KemlVY, 2015. — 148 c.
https://e.lanbook.com/book/72028

7. Anamutmdeckas xumus. DOU3MKO-XUMHYECKHE METOJbl aHajIu3a
[DnexTpoHHBIHN pecypce] : yuebHoe nocobue / B.IL. ['ycbkoBa [u 1ip.]. — DNEKTPOH.

nan. — Kemeposo : KemI'V, 2007. — 96 c. https://e.lanbook.com/book/4591
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JlonoiHUTEIbHAA JTUTEPATypa

1. Jle6yxoB, B.1. ®uznko-xuMu4yeckiue METOAbI UCCIEAOBAaHUS : YICOHUK /
B. WU. JlebyxoB, A. WU. Okapa, JI. II. IlaBmtouenkosa ; mox pexn. A. U. Oxkapa. -
Canxrt-IletepOypr: Jlanus , 2012. — 480 c.

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

2. Kopanesa, WM.I1. MeTonpl uccienoBaHus CBOWCTB CBIPbS W IPOJAYKTOB
nuTaHus : yuebHoe mocobue ans By3oB / U. I1. Kosanesa, U. M. Turosa, O. I1.
Uepnera. - Cankr-Ilerepoypr : [Ipocnext Hayku , 2012. — 151 c.

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

3.bazapuora, IO.I'. Ompenenenne coaepKaHUsS KpacsAlIuX BEIICCTB B
KOpHEIUIOJaX CTOJIOBOM CBEKJIBI: MeToauveckue YyKa3aHus K J1abopaTOpHOM
pabote Ne 4 mo kypcy «MeToabsl UCCIACAOBAHUS CBOWCTB CHIPhS M MHUIIEBBIX
MPOAYKTOB» ISl CTyACHTOB cnell. 260504 [D1eKTpOoHHBIN pecypc| : METOIUYECKUE
ykazanusi / FO.I'. bazapuoBa, T.E. bypoma ; mon pen. A.JIl. Mmesckoro. —
Onektpod. aaH. — Cankrt-Iletepoypr : HUY UTMO, 2008. — 11 c. — Pexum
noctyna: https://e.lanbook.com/book/43485.

4 bazapnoBa, IO.I'. Onpenenenue coxpaHsieMOCTH P-BUTaMUHHBIX CBOMCTB
IJIOJIOB U ATOJ CHEKTPOPOTOMETPUUECKUM METOJ0M: MeTonuyeckue yKazaHus K
nabopatopubiM paboram Ne 1, 2 mo kypcy «MeToasl HCCIIEIOBaHUS CBOMCTB
ChIPbSl M THIIEBBIX MNPOJYKTOB» Mg CTYAEHTOB cnel. 260504 [DieKTpOoHHbIM
pecypc] : meroauueckue ykaszanus / FO.I'. bazapuoga, T.E. bypoga ; mox pex. A.JL
HNmesckoro. — DnektpoH. gaH. — Caunkr-Ilerepoypr : HUY UTMO, 2008. — 21
c. — Pexxum moctyna: https://e.lanbook.com/book/43481.

5.berynoB, A.A. Metposiorusi. AHAIUTUYECKUE U3MEPEHUS! B MHUILEBOU U
nepepadaThIBaloel MPOMBIILIEHHOCTH [DIEKTPOHHBIN pecypc] : yueOHuk / A.A.
berynos. — 3nextpon. nan. — Cankt-IletepOypr : TUOP/I, 2014. — 440 c. —
Pesxum noctyna: https://e.lanbook.com/book/50677.

6.bypoBa, T.E. Xumus Bkyca, 1iBeTa U apomara [DJIEKTPOHHBIA pecypc] :

yaeOHo-meTonuueckoe nocobue / T.E. bypoBa. — Dmektpon. man. — CaHKT-


http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU
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https://e.lanbook.com/book/43481
https://e.lanbook.com/book/50677

[lerepoypr : HHNY HWUTMO, 2014. — 28 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/71175.

7/.bypoBa, T.E. Omnpenenenue conepxkanusi P-xaporuHa B oObekTax
PACTUTENBHOIO MPOUCXOXKACHUS: MeTonuueckue yka3zaHusd K J1abOpaTOpHOU
pabdore Ne 3 mo kypcy «MeToabl HccleqOBaHUS CBOMCTB ChIPbsl M IHILEBBIX
MPOAYKTOB» IS CTyACHTOB crell. 260504 [D1eKTpOHHBIN pecypc] : METOUYECKHE
ykazanusa / T.E. Bypoma, FO.I'. bazapnoBa ; moxm pen. A.JI. MmeBckoro. —
Onextpon. gan. — Cankr-Ilerepoypr : HUY UTMO, 2008. — 12 c¢. — Pexum
nocryma: https://e.lanbook.com/book/43486.

8.Mypames, C.B. Omnpenenenne coiepkKaHus BOJbI M CYXUX BEIIECTB B
MUIIEBBIX MPOAYKTaX: MeToaudyecKkue ykazaHus K JabopaTopHbIM paboTam Jjist
ctynenToB crel. 260301, 260302, 260504, 260601, 260602 Bcex ¢opm 00yueHUs
u OakanaBpoB HampaieHus 260100 [DaexkTpoHHBIH pecypc| : METOJIUYECKue
ykazanus / C.B. Mypames, A.JI. Mmesckuit, H.A. YBapoBa. — DneKkTpoH. 1aH. —
Cankrt-Ilerepoypr : HUY WUTMO, 2007. — 24 c. — Pexum npocryna:
https://e.lanbook.com/book/43511.

IIepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANUOHHOM CeTH
«AHTepHeT»

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

2. IIpaBoBast unpopmanonHas cucrema http://www.consultant.ru/
3. Hayunas osnexktponnass Oubmmnoreka eLIBRARY mpoekr PODOU
www.elibrary.ru

4. Hayunas 6udnunoreka JIBDY http://www.dvfu.ru/web/library/nbl

5. DIEKTPOHHO-OMOIMOTEYHAs cCUCTEMa Znanium.com

|. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUA 1
IHPOI'PAMMHOI'O OBECIIEYEHUA
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https://e.lanbook.com/book/43486
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JIuueH3noHHOE TMporpaMmMHoOe obOecrieueHus, ycraHoBieHHoe Ha [IK B
[IIkone OMOMEIUITUHBI U UCTIONB3YEMOE B PAMKAX OCBOCHHUS JUCITUTINHBI:
— Microsoft Office Professional Plus 2010;
— o(UCHBIA TaKeT, BKJIIOYAIOIIMA TporpaMMHOe obecriedeHue i padoThl ¢
Pa3TUYHBIMHU THITAMUA JJOKYMEHTOB (TEKCTaMH, SJICKTPOHHBIMU TabIuIaMu, 6a3amu
JAHHBIX U JIp.);
— 7Zip 9.20 - cBoOOMHBIN (HAHIOBBI apXUBATOP C BBICOKOW CTETICHBIO CXKATHUS
JaHHBIX;
— ABBYY FineReader 11 - mporpamma Juisi ONTHYECKOTO pPacliO3HABAHHS
CUMBOJIOB;
— Adobe Acrobat Xl Pro — maker mporpamm i CO3JaHHS W IMPOCMOTpPA
AJIEKTPOHHBIX MyOsukaiuii B popmate PDF;
— ESET Endpoint Security - kommiekcHast 3amura paboyunx craniuii Ha 6aze OC
Windows. [Tognepikka BUpTyasin3aiuu + HOBbIE TEXHOJIOTHH;
— WinDjView 2.0.2 - nporpamMMa Juis pacro3HaBaHUS U IPOCMOTpa (aijaoB ¢

oJIHOMMeHHbIM popmaroM DIV u DjVu.

Il. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

JAUCHUIIJINHBI
HaumenoBanue IlepeueHb OCHOBHOTO 00OPYOBaHUS
000pyTI0BaHHBIX
IIOMEIICHUH U IIOMEILEHUN
st CPC
JIaGoparopHas OkpaH ¢ snekTponpuBogoM 236*147 cm Trim Screen Line;
aynutopus, ocHamennas | [Ipoekrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
MYyJTBTUMEUHHBIM EW330U  Mitsubishi;  Iloacucrema — crienMaIv3HUpOBAHHBIX
KOMILIEKCOM kperuieHuid obopynoBanusi CORSA-2007 Tuarex; [loacucrema
r. Bnagusocrok, o. BUJCOKOMMYyTaMu: MaTpuuHblii kommyTtatop DVI DXP 44 DVI

Pycckuit, . Asxc 1.10, aya. | Pro Extron; ymmautens DVI mo Butoit mape DVI 201 Tx/Rx
M312, miiomans 92,6 m*> | Extron; Ilogcucrema ayanOKOMMYTallMd W 3BYKOYCHJICHUS;
aKycTH4eckass cucreMa st norojgoyHoro montaxa SI 3CT LP
Extron; uudposoit ayauonpoueccop DMP 44 LC Extron;
pacmpenue aia kontposiepa ynpasienus [IPL T CR48
Xonommibhuk "Okean-RFD-325B", Pedpakromerp MPD-454
b2 M, Tepmocrar >xuakoctaeiii LOIP Lt-208a, o6wem 81,
120x150/200mM, t1utock. cbéM., IlocymomoeuHass KyXOHHas




mammHa Hansa ZIM416H, Ilmura kyxonnas Gorenie E52102
AW(ns mpuroToBILU TepMU4.00paboTku, Becwl, Juctumisrop
u3 Hepk. crtamu ( 5 n/gac, mout. 4,5kBTt), Becsr JIB-6, MscopyOka
"Unit-ugr-452", Mukcep Moulinex HM 550 (mnst u3menbueHus
npoxaykroB) 101-277950, Jlamma x oOmywaremo OBH 150,
Tepmoctar BomstHOM  T-250, Kamepa ams  MuUKpockora,
Mukpockon MoHOKYJsipHbiM, Crepuimzarop ['TI1-80 CIIY,
Muxkpockon buomen

YuTanbHbIE 3aJTbI
Hayunoii Oubnmorexu
JAB®Y ¢ oTKpBITHIM
JocTyrnoM K GoHay (Kopmyc
A - yposensb 10)

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core 13-4150T, 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 Cxopoctb noctyna B uTepaer
500 Mowut/cexk.

PabGoune wmecta st roged ¢ OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3[I0POBbsl OCHAILEHb! TUCIUICSIMU U IPUHTEPAMU
Bpaiinsg; 00opymoBaHBI: TOPTATUBHBIMU  YCTPOWCTBAMH IS
YTEHUS  IJIOCKONEYaTHbIX  TEKCTOB,  CKAaHUPYIOILUMH U
YUTAIONIMMU MAIIMHAMH BHUJICOYBEIUYHUTEIEM C BO3MOXKHOCTBIO
peryJsuu I[BETOBBIX CIIEKTPOB; YBEIMYUBAIOLIMMU
HIIEKTPOHHBIMH JIyIIAaMH U yJIbTPA3BYKOBBIMH MAPKUPOBIIUKAMHU

JlaGopaTopHas
ayTUTOpUS
r. BnaauBocTok, o.
Pycckuit, n. Asxc 1.10, aya.
M311, mmomans 92,2 m?

Hentpudyra monounas ¢ Harpesom [JIM 1-12, Ananuzarop
kauecTBa Mosioka Jlakran 1-4 mon.230, TepmocTtaT KUIKOCTHBIN
LOIP Lt-20a, o6vem 51, 120x150/150mMm, Hlkad cymumbHBIH,
KaMmepa u3 Hepx. ctanu, 581, /2 nmonku, biaeanep BRAUN MX-
2050, pH-metp mmmmuBoasT™MeTp pH-150 MU

Aynutopus uist
CaMOCTOSITENTLHOUN pabOTHI
CTYJICHTOB
r. BmaagusocToxk, o.
Pycckuii n. Asixe .10,
Kopmyc 25.1,
ayn. M621
nomae 44.5 v

Momno6mok Lenovo C360G-i34164G500UDK 19.5" Intel
Core i3-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
Windows Seven Enterprise - 17 mryk; ITpoBoanas cetp JIBC —
Cisco 800 series; OecnpoBogubie JIBC mis oOy4arormmxcs

oOecrniedeHbl cucteMoil Ha 6a3e Touek nocryna 802.11a/b/g/n 2x2
MIMO(2SS).
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MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAIIMN

denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00Pa30BaHUs
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IKOJIA BUOMEJIUIINHBI
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IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Bun IIpumepHbIe
Ne JlaTta/cpoxn .
CaMOCTOSAITEJIbLHOM HOPMBbI BpeMeHHU dopma KOHTPOJIS
n/n BBINOJTHEHHS
padoThI Ha BbINOJIHEHHUE
25.09.2017
29.10.2017 ITonroroska
! 26.11.2017 pedeparon 16 3auer
17.12.2017
2 24.12.2017 Honroroska 10 3auer
MIPE3CHTAIINH
18.09.2017
3 22.10.2017 IToaroroBka k 5 3
19.11.2017 KOJUIOKBUYMY et
10.12.2017
IloaroroBka k
4 12.11.2017 HUMMHUTAILIOHHON 5 3auer
urpe

CamoctosiTenbHass paboTa CTYACHTOB COCTOMT M3 TMOJATOTOBKU K
MPaKTUYECKUM  3aHITHSIM, pabdOThl HaJd PEKOMEHJOBAHHOW JIMTEPaTypoOH,
HAMMCaHUS JOKJIAIOB IO TEME CEMUHAPCKOTO 3aHATHS, TOATOTOBKH IIPE3EHTALIHM.

[IpenomaBarens mnpemyiara€T KaxkIOMY CTYIACHTY WHIWBUIYaJbHbIE U
muddepeHnrpoBantbie 3amanus. HekoTopbsle M3 HUX MOTYT OCYIIECTBIISITHCS B
rpyiimne (Hampumep, MOATOTOBKA JOKJIa/a U MPE3CHTAIlMU MO0 OJHON TeMe MOTYT
JienaTh HECKOJBKO CTYJIEHTOB C pa3/ieJieHHEeM CBOMX OOSI3aHHOCTEH — OJIUH
TOTOBUT HAYYHO-TEOPETUUYECKYIO YaCTh, & BTOPOU MPOBOJAUT aHATIU3 MPAKTUKH ).

Pexomenanum no pedepupoBaHnIo y4eOHOM U HAYYHOH JTUTEPATyPbI

PedepupoBanue yueOHOM W  HaydHOM  JUTEpaTyphl  MpenroJiaraer
yIIyOJICHHOE W3YYEHHE OTACIBHBIX HAYYHBIX TPYAOB, UYTO JOJDKHO OOECTEUUTH
BbIPAaOOTKY HEOOXOJMMBIX HaBBIKOB paboThl Haja KHUroh. Bc€ 310 Oyner
COCOOCTBOBAaTh  PACHUIMPEHHI0  HAy4YHOTO  KpPYyro3opa, TMOBBIIMICHUIO  HUX
TEOPETUIECKON MOITOTOBKU, (POPMUPOBAHUIO HAYIHON KOMIIETEHTHOCTH.

Jlnst pedepupoBanusl TpeasiaraloTcsa  yuyeOHbIE TOCOOHWS, OTICIbHBIC
MOHOTpadUYecKne WCCIEAOBaHUSA W CTaThU TI0 BOMPOCAM, MPEITyCMOTPEHHBIM
nporpaMMoil yueOHoi aucuuiiaussl. [Ipu nogdope nuteparypsl M0 BHIOpAaHHOMY

BOMNPOCY HEOOXOAMMO OXBATUTh BAKHEHIIME HAMPABICHUS Pa3BUTHS JTaHHON




HAyKH Ha COBpeMEeHHOM dTamne. Oco0oe BHUMaHUE YAETSATh TEM JIUTEPATyPHBIM
UCTOYHUKAM, KOTOpble (MPSMO WM KOCBEHHO) MOTYT OKa3aThb IMOMOIIb
CHELIMATIUCTY B €ro IpakTU4YecKoW naedreiabHocTH. OJHAKO B JaHHBIA pasnen
BKJIFOUEHBI TaKk)Ke paObOThI M OTAENIbHBIE UCCIIEAOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
3a Tpefesbl HW3y4aeMOM JUCHUIUIMHBL. OJTy JIUTEpaTypy pEKOMEHAYeTCs
UCIIOJIb30BaTh IpPH JKEJIaHUM PaCIIMPUTh CBOM 3HAHUS B KakoW-mubo oTpaciu
HAYKH.

Hapsiny ¢ swureparypoii mo o0mmM BompocaM Juisi  OakajlaBpoB
npejanoyiiaraeTcsl juTeparypa ¢ ydyé€roM npoduwisi ux mpodeccroHaTIbHOU
NeATEIbHOCTH, J100bITasg camocToATenbHO. He Bcs mpemsiaraemas JurepaTrypa
paBHO3HAYHA MO COAECPKAHUIO U 00BEMY, TIOATOMY BO3MOXKEH PA3IMYHBIA MOJXO0A
K €€ m3yueHutro. B ogHOM ciiyyae 3TO MOXeT ObIThb oOmiee pedepupoBaHHUe
HECKOJIbKMX JIMTEPaTypPHBIX MCTOYHHUKOB pPa3JIMYHBIX aBTOPOB, IOCBSILEHHBIX
PAaCCMOTPEHHUIO OJHOTO M TOIO € BOIPOCA, B JAPYIOM CIy4ae — JETaJbHOE
u3ydeHue U pedepupoBaHuE OAHOM U3 PEKOMEHJOBAHHBIX PaOOT WM Jaxe
OTIENbHBIX €€ pa3’esioB B 3aBUCHUMOCTH OT CTENEHH CII0XKHOCTH BOIpoca
(npobsiematukm). s TOro 4ToOBl PEMINTh, KaK MOCTYNHUTh B KaXKJJOM KOHKPETHOM
cilydae, clie[lyeT IPOKOHCYJIbTUPOBATHCS C MPENOIaBaATEIEM.

Br160opy KOHKpeTHOM paboThl 1151 pepeprupoBaHus TOHKHO MPEIIIECTBOBATH
JIeTalbHOE 03HAKOMIIEHHE C MEPEYHEM BCEH JTUTEPATYpPbl, IPUBEACHHONW B YUEOHOM
nporpamMmme avcuuiUiMHbl. C  BbIOpaHHONW paboTON peKOMEeHAyeTcCs BHadajie
O3HAKOMUTBHCS MyTEM MNPOCMOTpPA MOA3aroJOBKOB, BBIJICJIEHHBIX TEKCTOB, CXEM,
TaOauIl, OOIMX BBIBOJOB. 3aTeM €& HE0OXOJWMO BHUMATEIBHO W BIYMYHBO
(BHMKasi B MJEUM M METOJbl aBTOpa) MPOUYUTATh, Jejas MOMYyTHO 3aMETKU Ha
OTJIEJILHOM JICTe OyMaru 00 OCHOBHBIX MOJIOKEHUSX, Y3JI0BBIX Bompocax. [locre
OPOYTEHUS CIIEJyeT MpOoAyMaTh COJEp)KaHWE CTAaTbU WM OTIEIbHOW TIJIaBBbl,
naparpada (eciu peub HAET O MOHOrpaduu) M KpaTKo 3amucarb. J[OCIOBHO
CJIElyeT BBIMUCHIBATh JIMIIb CTPOTHUE OIpeAesieHus, (HOPMYITUPOBKU 3aKOHOB.
Wuorga mone3Ho BKIIOUWTH B 3alUCh OJMH-ABA MpUMepa Uil WUIIOCTpauuu. B

TOM Cliydac, €CJIM BCTPCTATCA HCIIOHATHBIC MECTAa, PCKOMCHAYCTCS IMPOYHTATH



NOCJIEAYIONIEE M3JI0)KEHHE, TaK KaK OHO MOYKET NOMOYb MNOHATh NpPEIbLAYyLIUi
MaTepHall, U 3aTeM BEPHYTHCS BHOBb K OCMBICIIEHHUIO MTPEABIAYIIErO U3JI0KEHUS.

Pe3ynbrarom paboThl HaJl IUTEPATYPHBIMU UCTOUHUKAMU SIBIIIETCS pedepar.

[Ipu monroroBke pedepata HEOOXOAWMO BBIACIUTH HaMOOJIEE BaKHBIC
TEOPETUYECKHE TIOJIO)KEHUST U OOOCHOBaTh HUX CaMOCTOSITENIbHO, oOparas
BHUMAaHUE HE TOJBKO PE3yNbTaT, HO U Ha METOJIUKY, IPUMEHAEMYIO IPU U3yUEHUU
npobsieMbl. UTeHrne HaydyHOUW JTUTEpaTyphbl TOJDKHO OBITh KputudeckuM. [losTomy
HaJl0 CTPEMUTHCS HE TOJIbKO YCBOUTH OCHOBHOE COJIEp’KaHUE, HO U CIIOCO0
JI0Ka3aTeNIbCTBA, PACKPBITh OCOOEHHOCTH PA3JIMYHBIX TOYEK 3PEHHS MO OJHOMY U
TOMY JK€ BOIIPOCY, OLEHUTh NPAKTUYECKOE U TEOPETUYECKOE 3HAUYCHUE
pe3ynbTaToB pedepupyemoii padboTel. BecbMa xkenareabHbIM 2J1€MEHTOM pedepara
SBJIIETCS] BBIPAYKEHUE CIyIIaTeIeM COOCTBEHHOTO OTHOIIEHUS K UIESIM U BbIBOJAM
aBTOpPA, IOJKPEIUICHHOIO ONPEIEICHHBIMU apryMEHTAMH (JIUYHBIM OIIBITOM,
BBICKA3bIBAaHUSIMU JIPYTUX HCCIE0BATENEH U TIp.).

Pedeparer  MoHOrpadwmii, KypHaJbHbIX CTaTe€d  HCCIIEIOBATEIBCKOTO
XapakTepa HENPEMEHHO JIOJDKHBI COJAEpXkaTh, KAK YK€ YKa3blBaJOCh BBIIIE,
onpejeneHre npooieMbl 1 KOHKPETHBIX 3a7a4 UCCIIeIOBaHMUs, ONMCAHNE METO/IOB,
IIPUMEHEHHBIX aBTOPOM, a TAK)KE T€ BBIBOJbI, K KOTOPBIM OH ITPUILIEI B PE3YJIbTATE
uccinenoanus. llpemmaraemas nutepatypa Wid  pedepupoBaHUs TOCTOSHHO
OOHOBJISIETCA.

eau u 3axauu pedepara

Pedepar (ot nar. refero — nokianaeiBaro, cooOIIar0) NpeacTaBiIsieT coOon
KpPaTKOe M3JI0’KEHUE TTPOOIEMBbI TPAKTUIECKOTO HIIM TEOPETUUYECKOTO XapaKTepa C
(bOpMYITUPOBKOW ONPEICIICHHBIX BBHIBOJIOB 1O paccMaTpuBaeMoii Teme. M30panHas
CTYJIEHTOM TIpo0jeMa H3ydaeTcs W aHAIM3UPYETCs Ha OCHOBE OJHOTO WIIH
HECKOJBKMX HCTOYHHKOB. B OTiIM4me oT KypcoBOil paOOThI, MpeACTaBISIONICH
co0ol KOMIUIEKCHOE HCCleoBaHue MpoOseMbl, pedepar HampaplieH Ha aHaW3
OJTHOM WJIM HECKOJIbKMX HAyYHBIX Pa0oT.

Lensamu Hanvcanus pedepara ABISIFOTCS:



® Da3BUTHUE Yy CTYJCHTOB HAaBBHIKOB TIIOMCKAa AaKTyalbHBIX MpoOJIeM
COBPEMEHHOTO 3aKOHOATENHCTBA;

® Da3BUTHE HABBIKOB KPATKOTO W3JI0OKCHHsI Marepuaja C BbIICICHHEM
JWIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIWMBIX MJIsi PACKPBITUS CYTH
po0JIeMBl;

® pa3BUTHE HABBIKOB aHAIM3a M3yYEHHOTO MaTepHayia U (HhOpMyITHpOBaAHHSI
COOCTBEHHBIX BBIBOJIOB 110 BBIOPAaHHOMY BOINPOCY B MHUCBMEHHOU Qopme,
HAyYHBIM, TPAMOTHBIM SI3IKOM.
3aoauamu Hanvcanus pedepara sBISIOTCS

- HAYYUTh CTYJIEHTa MaKCUMaJbHO BEPHO TEpelaThb MHEHHS aBTOPOB, Ha
OCHOBE paboT KOTOPBIX CTYJCHT MHUIIET CBOM pedepart;

- HAYYUTh CTYJCHTa IPaMOTHO U3JIaraTh CBOIO MO3UIIMIO MO aHAIU3UPYEMOM
B pedeparte npodiieMe;

- IOATOTOBUTh CTyJ€HTa K JalbHEHIIeMy Y4YacTHI0O B HAy4yHO —
MPAKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaX U KOHKypCax;

-TIOMOYb  CTYJICHTY ONPEACIUTHCS C HHTEPECYIOUIEH €ro TeMOu,
JanbHEHIIee pPacKphITHE KOTOPOW BO3MOXKHO OCYIIECTBUTH TPU HAMUCAHUU
KypCOBOM pabOThI HJIA JUTIIIOMA;

- YSICHUTB ISl ce0s1 ¥ M3TIOKUTh MPUYHHBI CBOETO corjiachs (HEcoryacus) ¢

MHCHHCM TOI'O UJIKM KHHOT'O aBTOpa I10 ,Z[aHHOﬁ np06neMe.

OcHoBHBbIC TPeOOBaHUA K cOAep:KaHMIO pedepaTa

CTyaeHT AO/HKEH HMCIOJIb30BaTh TOJBKO TE€ MaTepuajbl (HayYHBIC CTAThH,
MOHOTpaduu, MOCOOHs), KOTOPhIE MMEIOT IPSAMOE OTHOIICHHUE K HM30paHHOW MM
TeMe. He pdomyckaroTCs OTCTpaHCHHBIC pACCY)KICHHS, HE CBSI3aHHBIC C
aHanusupyemon npobiemoit. Conepxanue pedepara JOKHO ObITh KOHKPETHBIM,
HCCJIEIOBAThCS JOJDKHA TOJIBKO OJHA MpobiieMa (IO0MmycKaeTcss HECKOIbKO, TOIHKO
€CIM OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIUMO CTPOro MPHUACPKUBATHCS

JJOTUKHW H3JI0XCHHA (Ha‘-IaTB C OHNpCACIICHUA MW aHaJIn3a HOHHTHﬁ, HepeﬁTH K



MIOCTAaHOBKE TMPOOJEMBI, NPOAHAIU3UPOBATh IyTH €€ peIIeHus U CHenaTh
COOTBETCTBYIOILIME BBIBOJIBI). PedepaT AOMKEH 3aKaHYMBATHCA BBIBEICHHEM
BBIBOJIOB I10 TEME.

ITo cBoeit cmpyxkmype pedepaT COCTOUT H3:

1. TutrynbHOTO NIKCTA;

2.BBenenus, rae cTyAeHT GOpMyIHpYET IpodsieMy, MOMIEKAIIYI0 aHATIU3Y
Y UCCJIEIOBAHHUIO;

3.0OCHOBHOIO TEKCTa, B KOTOPOM TMOCJEAOBATEIbHO pacKpbIBaeTCs
n3OpanHas Tema. B oTiuune oT KypcoBOW pabOThl, OCHOBHOM TEKCT pedepara
npejamnoyiiaraeT paszaeieHue Ha 2-3 maparpada Oe3 BwiaeneHus riaB. [lpu
HEOOXOJMMOCTH TEKCT pedepara MOXKET JIOMOJHATHCS  WUIIOCTPAIUsIMU,
Tabnuiamu, rpapukamMu, HO UMHU HE CIEeIyeT "Meperpyxarb" TEKCT;

4.3akito4eHus, TJe CTyJAeHT (GOpPMYIUPYET BBIBObI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Criicka MCIoOJb30BaHHOM JINTEPAaTypbl. B TaHHOM CHMCKE Ha3bIBAKOTCS
KaK T€ MCTOYHHKH, HA KOTOPBIE CChUIAETCS CTYACHT MpU MOJATOTOBKE pedepara,
TaK U UHbIE, KOTOPBIE ObLIA M3YUYEHBI UM MPHU TOJITOTOBKE pedepara.

O6weM pedepara coctaBisier 10-15 cTpaHuI] MAITMHOTIMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH TpeBbimath 15 crpanun. Matepan — 1,5, pasmep
mpudTa — 14, mons: neBoe — 3cM, nmpaBoe — 1,5 cM, BepxHee U HUKHee — 1,5¢M.
CtpaHu1sl TOJKHBI OBITH TPOHYMEPOBAHBI. AO3aIlHBIN OTCTYN OT Havajla CTPOKH

paseH 1,25 cwm.

Hopsaaok cnauum pedepara u ero oueHKa

Pedeparsl mnumyrcst cTyneHTamMH B TEYEHHE CEMecTpa B  CpOKH,
YCTaHABJIMBAEMbIE IIPETIOABATEIEM IO KOHKPETHOW JUCLHUIUIMHE, JOKIAAbIBACTCS
CTYJEHTOM M BBIHOCUTCA Ha oOcyxzaeHue. lledarHplii BapuaHT caaercs

MPEIOIaBATEI0, BEAYLIEMY TUCUUILINHY.



[lo pe3ynapTaTaM MNOpPOBEPKH CTYJAEHTY BBICTABIISIETCS ONPENEIEHHOE
KOJIMYECTBO OajyioB, KOTOPOE BXOAHUT B 00Ilee KOJIUYECTBO OAJIOB CTY/ACHTA,
HaOpaHHBIX MM B TeueHue cemectpa. [Ipu oleHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJIEP)KaHUSI BBIOPAHHOW TEME, YETKOCTb CTPYKTYpbl padOThI,
yMeHuEe paboTaThb C HAYYHOM JUTEpaTypoil, yYMEHHE CTaBUTh MpOOJEMYy U
aHAJIM3UPOBATh €€, YMEHHUE JIOTMYECKU MBICIUTh, BIaJeHHEe MpodeccrHoHaIbHOM

TEPMHUHOJIOTHEH, TPaMOTHOCTh O()OPMIICHUSI.

3aganus 1J1s1 CAMOCTOSITEJILHOTO BBINIOJIHEHUS

1. o 3amanHO# TeMe UMHUTAIIMOHHON UTPHI IOJKEH OBITh MPOBEJCH aHaN3
auTepaTypbl Mo wu3ydaemMod aucuumuinHe. [lo mpopaboTaHHOMY MaTepualty
JOJDKHA OBITh TOATOTOBJIGHA M TIPEJCTaBlieHa Ha OOCYXJICHHE WUMUTAIMOHHAs
urpa.

2. Hamucanue pedepara mo teme, MPEUIOKEHHOW MpernojaBaTeiIeM WU
CaMOCTOSATEIFHO BRIOPAHHOM CTYJEHTOM U COTJIACOBAHHOM C MpeTojaBaTesieM.

3. IloaroroBka mpe3eHTAMi C KCHOJIB30BAHUEM MYJIbTUMEIUNHOIO

00opy10BaHUS.

Tembl pepeparTon

1. buonorumdeckue PyHKIHMU U TEXHOJIOTHYECKas (PYyHKIIMOHAIBHOCTH OEIKOB B
MIPOM3BOJICTBE MPOAYKTOB MUTAHUS.

2. Meroabl onpeneneHus OEIKOB, IPUMEHSIEMbIE B aHATUTUYECKON MPAKTHUKE .
JlaiiTe X CpaBHUTEIBHYIO OLICHKY, YKOKUTE IPEUMYIIECTBA U HETOCTATKH.

3. Ilepeunciute ©  OXapakTepuU3yHTE  XpoMaTorpapuuecKhue  MEeTOJIbI
onpeesieHus OCJIKOB U OCIIKOBBIX BEIICCTB.

4. CyuHocTh U anmnaparypHoe opopMIIEHUE METOJa aHalIn3a OEIKOB METOJOM

resb-xpoMarorpadum.



5. CymHocth m anmapatypHoe OGOpMIICHHE METOAa aHaIn3a aMUHOKHCIIOT
METOJI0M HOHOOMEHHOU XpomMaTtorpaduu,

6. CymHocth U amnmapaTypHoe oGOpMIICHHE MeTOoAa aHalu3a OeIKOBBIX
dbpaknuii MeTogoM xpoMarorpadun Ha Oymare,

7. CymHocTh © amnmapaTypHoe o(OopMIIEHHE MeToJa aHaiu3a OelKOBBIX
dbpakiuii MeTo0M TOHKOCIOMHOM XpomaTorpaduu

8. MeTtonpl onpeneneHus CBOOOIHBIX AMHUHOKHUCIIOT W CBSI3aHHBIX B CTPYKTYpe
OEJIKOB U MENTUJIOB

9. Oco0eHHOCTH TMOATOTOBKH TIPOO 1T KOJWYECTBEHHOTO OIpPEAeICHUN
AMUHOKHCJIOT

10. buonornueckue  QyHKIMM ~ JAUOUAOB,  (GPAKIMOHHBIA  COCTaB U
(GYHKIIMOHATBLHOCTD MPH TTOJTYICHUH MHUIIEBBIX CUCTEM.

11. Metoapl MPaKTUYECKOTO OMPEICTIEHUSI CyMMApHBIX JIMITHUIOB B TKAHSX.

12. CymHocTh M ammapaTypHoe O(OpMIICHHE  ONpeNeIeHUs  CyMMapHBIX
mmnuaoB mertogoM Cokciiera

13. CymHocTs MeToAa KOJMYECTBEHHOTO OIpEeiICHUs XOJIeCTepUHA B
YKUBOTHBIX TKAHSIX W MTUIIEBBIX CHCTEMaX.

14. YkaxuTe Ka4yeCTBEHHBIC PEaKIINH, XapaKTEePHBIC JIsl XOJIECTEpUHA.

15.. Oxapaktepusyiite ¢usznogornyeckue (yHKIUH CTEPOJOB (Ha MpuMepe
X0JIECTEpUHA).

16. CymHOCT, METOJOB KAaue€CTBEHHOTO M KOJWYECTBEHHOTO OTMpEeIeICHUS
TJINKOTEHA U TIPOYKTOB €T0 paciaja.

17. Tlonucaxapuasl, TEPCICKTUBHBIC JUII TPUMCHCHHUS B COCTABE IMHIIEBBIX
CHUCTEM B KadecTBe (DYHKIIMOHAIBHBIX U (PU3MOJIOTMYECKU aKTUBHBIX JO0ABOK, W
METOJIBI UX OIPEICIICHU.

18. Baxneimme ¢ochopopraHudyeckue COSAWHEHHUS JKMBOTHBIX TKaHEH,
METO/IbI OTIPEJICIICHHSI.

19. ApOuTpakHbIi U SKCIPECCHBIE METOABI ONPEIEICHNUS MACCOBOM JIOJIM Blark

B IMTMIIICBBIX CUCTEMAX



20. . IlokazaTenh aKTUBHOCTH BOJbI, MCIOJIb30BaHHUE IS MPOTHO3UPOBAHUS
CTaOMIIEHOCTH CBOMCTB MUIIEBBIX CUCTEM TIPH XPaHEHUH.

21. OcHOBHBIE busnueckue XapaKTEPUCTUKHU CBIPbS KUBOTHOTO
MIPOUCXOKJICHUS U TUIIEBBIX CHCTEM Ha €0 OCHOBE.

22. VHCTpyMEHTalbHbIE METO/IbI ONIPEIEIICHUS IBETHOCTH MUIIEBBIX CUCTEM.

23. IlpeumyiecTBa U TMEPCHNEKTUBBI MPUMEHEHMS YJIbTpa3ByKa IJisi aHalu3a
MTUIIEBBIX CUCTEM.

24. DKCHepUMEHTAJIIbHOE  OMpeNeieHUE  aKyCTHYECKHUX  XapaKTEPUCTHUK
MTUIIEBBIX CHCTEM.

25. OcHOBHBIC TEIUTO(MU3NIESCKUE CBOMCTBA MPOTYKTOB MUTAHUS W METOJIbBI MX
HKCIIEPUMEHTATILHOTO MCCIIEIOBAHNUS;, PEUMYIIECTBA U HEJIOCTATKHU.

26. KoMIIJIEeKCHBIE ~ METOJABl  WCCACAOBAHWS  TEIUIO(PH3NYECKUX  CBOMCTB
MUIIEBBIX MTPOTYKTOB.

27. OCHOBHBIE OTambl THUCTOJOTHYECKOTO aHallh3a, MPEUMYyIIecTBa IO
CPaBHEHUI0O ¢  (PU3UKO-XUMHUYCCKUMH H  OWOXMMHYECKUMH  METOJaMHU
VCCIIEIOBAHUM.

TeMbl 10KJI210B

1. XuMus NUIIEBbIX BEIIECTB U MUTAHUE YEIOBEKA.

2. benku B mutanuu yenoseka. [Ipobnema 6enkoBoro neduimra Ha 3emie.

3. benkoBo-kanopuitHas HEAOCTATOYHOCTD U €€ TIOCIIEACTBH.

4. AMUHOKUCIIOTHI ¥ UX (DYHKIIMHM B OPTaHU3ME YeJIOBEKa.

5. HesamenuMbie aMUHOKHCIOTHL. IlumieBas w Owojormyeckas IICHHOCTb
OCJKOB.

6. Ctpoenue nenTua0B u 0eaKoB. PU3NOIOTHIECKAsT POITb IENTHIOB.

7. benaku NMUIEBOTO CHIPHSI.

8. HoBwie (hopMbI OETKOBOM IHIIIH.

9. OyHKIMOHATBHBIE CBOWCTBA OCITKOB.

10. IlpeBpaiieHne OENKOB B TEXHOJIOTUYECKOM MOTOKE.

11. KagecTBEeHHOE M KOJIMYECTBEHHOE OTIPEICIICHHE OeKa.

12. O01as xapakTepUCTUKa yrieBOA0B. MOHOCaxXapuabl U MOJMCAXaPUIbI.



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

Du3NOI0rn4eCcKoe 3HaUCHUE YIJIICBOJOB.

[IpeBpamienne yrieBogoB Py NPOU3BOACTBE MUILEBBIX POAYKTOB.

CDYHKHHH MOHOCAXapHUAIO0B U OJIMTOCAXaprua0B B ITMIIICBBIX CUCTCMaAX.

CDYHKI_[I/II/I oJInCaxapruaoB B IUIICBbIX CUCTCMAX.

MGTOI[BI OIIPCACIICHUA YITICBOAOB B ITMIICBBIX CUCTCMAX.

CTpOCHI/IC N COCTaB JIMIINJOB. }KI/IpHOKHCJIOTHBIﬁ COCTaB MacCcCJI U ) KUPOB.

Peakuuy anuirauuepruHoOB € Y4aCTHEM CIIOKHO3(PHUPHBIX TPYIIIL.

PeaKHI/II/I AIAITIIAOCPHUHOB C YUACTUEM YITICBOAOPOIHBIX PAAUKAIIOB.

CaoiicTBa 1 npeBpanieHue rauuepodochoamnuaos.

MGTOI[BI BBIJICJICHUA JIMIIMAOB M3 CbIPbsS W IMHOICBBIX IMPOAYKTOB H HX

aHaJIn3.

23.

HI/IIHCBEUI LHEHHOCTDb MACCJI U ) KUPOB.

24. TlpeBpaliieHus JIUIUI0B TIPU MPOU3BOJICTBE MPOYKTOB MUTAHUA.

25. Ponp MUHEpaIbHBIX BEIIECTB B OPraHU3ME YEJIOBEKA.
26. Pomp  OTHOENBHBIX ~ MUHEPATBHBIX  DJIEMEHTOB.
MUKPO3JIEMEHTBHI.

Maxkpos1eMEeHTHI,

27. BnusiHue TEXHOJOTHYEeCKOH 00pabOTKM Ha MUHEPAIbHBIN COCTaB MHUIIEBHIX

MPOIYKTOB.

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

MeTtobl onpeiesieHIs] MUHEPAIbHBIX BEIIECTB.
BomopacTBopuMbie BUTAMUHBI.

XKupopacTBOprMbIE BUTAMUHBI.
ButamuHOMO100HBIE COSTUHEHUS.

ButamuHM3amms mpoayKTOB MATAHHUS.

OO6m1ast xapaKTepUCTUKA KUCJIOT MUIIEBBIX 00EKTOB.

HI/II_HCBBIC KHCJIOTBI U KUCJIOTHOCTDb IIPOAYKTOB.

HI/II_HCBBIC KHCJIOTBI U UX BJIMAHHUC HA KAYCCTBO ITPOAYKTOB.

PCFy.HHTOpI)I KHCJIOTHOCTH ITHIIICBBIX CUCTCM.
HI/II_HCBBIG KHCJIOTHI B IIMTAaHUH.
MGTOI[LI OIpCACIICHMA KUCJIOT B ITMIICBBIX CUCTCMAX.

OG6mue cBoiicTBa (hEPMEHTOB.



40. Knaccudukanust 1 HOMEHKIIaTypa (epMEeHTOB.

41. Ilpumenenue GepMEHTOB B HUILEBHIX TEXHOJIOTHIX.

42. IMMOOMIN30BaHHBIE (PEPMEHTHI.

43. depMeHTATUBHBIE METO/IbI AaHAJIM3A TTUIIEBBIX TIPOTYKTOB.

44, O0me CBeACHU O IMHIIEBBIX JOOABKaX.

45. BemiecTBa, yiny4llIaroniyie BHEITHUN BU MUILEBBIX MPOAYKTOB.

46. BemectBa, HM3MEHSIOMNE CTPYKTYPy € (UBHKO-XHUMHUYECKHE CBOMCTBA
MUIIEBBIX MTPOTYKTOB.

47. BemecTBa, BIUSIONIME HA BKYC 1 apOMAaT MHUIIEBBIX TPOTYKTOB.

48. TTumesrlie 00aBKH, 3aMEUIAIOIINE MUKPOOHOJIOTHYECKYIO 51
OKHUCJIUTENIbHYIO IMOPUYY MUIIEBOTO CHIPhS U TOTOBBIX MPOIYKTOB.

49. BHOJIOTHYECKH aKTUBHBIE T0OABKH.

50. ®uznueckre U XUMUYECKUE CBOMCTBA BOJIBI U JIBJIA.

51. CBoOoHas U CBsI3aHHAS BJIara B MUIIEBBIX CUCTEMAX.

52. AKTUBHOCTB BOJIBI.

53. Ponb b2 B 0OecieueHun cTaOMIIBHOCTH IMUIIEBBIX MPOIYKTOB.

54. MeTopl OTIpeIeICHHsI BIary B MUIIEBBIX CHCTEMax

55. Knaccudukaius dqyXepoaHbIX BEHIECTB M MYTH WX TMOCTYIUICHUS B
MPOTYKTHI.

56. Okpyskaromias cpeia — OCHOBHOW MCTOYHHUK 3arpSI3HEHUS CBIPhS U MTUIIEBBIX
MPOTYKTOB.

57. IlpupoaHbie TOKCUKAHTHI.

58. AnTnanumeHnTapHble (PaKTOpPbI MUTAHMUS.

59. MeTtabonu3m uyKepOoaHBIX COCTUHEHUN.

60. ®anbcudukaiys NUIIEBBIX TPOTYKTOB.

61. du3nonorunyecKkre aceKThl XMMHUH MHIINEBBIX BEIIECTB.

62. [Iutanue u nUIIEBapeHUE.

63. Teopuu ¥ KOHIICTIUU TUTAHUS.

64. PexomeHnyemble HOPMbI TOTPEOJICHUS MTUIIEBBIX BEIIECTB U SHEPTUU.



65. IlumeBoi pamuoH COBPEMEHHOTO uYenoBeka. (OCHOBHbBIE TPYIIIBI
MUIIEBBIX TPOIYKTOB.
66. Konuenuus 3nopoBoro nutaHus. OyHKIMOHAIBHBIE UHIPEIUEHTHl U

IIPOIYKTBI.
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Hacnmopt ®OC

10 ANCHUIIJINHC «Cocran IMHUIICBBIX CUCTCM U MCTOJbBI €TI0 OIIPCACIICHUA

Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETEeHI[UH
KaK BJaJeTh OCHOBHBIMH METOJaMU U MpHEMaMU
3Haer MPOBEJCHUST SKCIICPUMEHTAIBHBIX HCCICIOBAaHUN B
I1K-9 BJIaJICHUEM cBOEH mpodeccnoHaNbHOI 0bIacTu
OCHOBHBIMH METOJIaMU U
npueMaMu  IPOBCIACHUA BIAJIETh OCHOBHBIMM  METOJAAMU U  INpUEMaMU
9KCHICPUMCHTAIbHBIX YMmeer IIPOBEACHUS DKCIEPUMEHTAIBHBIX MCCIECIOBAaHUN B
UCCJICIOBAaHNM B CBOCU CBOCH MpodecCHOHATBHON 001acTH
npodeccnoHanbHOM
obmactu OCHOBHBIMM METOJAMHU U IIPUEMaMU IPOBEICHUS
Bianeer | skcriepUMEHTalbHBIX  HCCIEIOBAaHUKA B CBOEH
npodeCCHOHAIBHON 00J1aCTH
CIocoObl MIPOBEICHUS CTaH/IapPTHBIX u
[IK-10  crnocobHoCTLIO | SHAET cepTU(DHUKAIMOHHBIX HWCHBITAHUW  CHIPbS, TOTOBOM
[POBOUTL CTAHJAPTHbIE MPOAYKIMH U TEXHOJIOTHYECKUX MPOILIECCOB
U cepTU(HUKAIUOHHBIC MPOBOAMWTH CTAaHAAPTHBIE U  CepTU(PUKAIMOHHBIC
WCIIBITAHUS CBIPBS, | YMeer UCIIBITAHUS  CHIPbS, TOTOBOM  TPOAYKIHH H
TOTOBOM MPOIYKIUH H TEXHOJIOTHYECKHUX MPOIIECCOB
TCXHOJIOTMICCKUX CIIOCOOHOCTBIO ~ NPOBOAWTH  CTAHAAPTHBIE U
1IponeCccoB Bnazgeer | cepTM(UKALMOHHBIE HUCIBLITAHUSA CHIPbS, TOTOBOM
MIPOIYKIIMH U TEXHOJIOTHYECKUX MPOIIECCOB
K-11 BIAJCHIEM | 300t METOJIbl TJIAHUPOBAHUS SKCIIEPUMEHTA, 00pabOTKU U
METOIAMHU MIPEJICTABJICHHS TOJTYICHHBIX PE3yJIbTaTOB
TUTAHUPOBAHUS
IKCIIEPUMEHTA,
06 MCIIOJIb30BaTh METOJIbI TUIAHUPOBAHUS IKCIIEPUMEHTA,
00paboTkn u
P Ymeer 00paboTku u MIpeICTaBICHUS MOJIy4YE€HHBIX
MIpeICTaBICHUS
pe3ynbTaToOB
MTOJTY9IE€HHBIX
pe3yJIbTAaTOB Braseer METOJIaMH IIJIAaHUPOBAHUS SKCIIEPUMEHTA, 00pabOTKU
Y TIPEJICTABIICHHUS MTOJIYYEHHBIX PE3yIhTaTOB
3nact CrocoObl y4acTHsl B pa3pab0OTKe TEXHOIOTHUECKUX
IIK-13  crmocobHoCTHIO MIPOCKTOB B COCTaBE aBTOPCKOTO KOJJICKTHBA
y4acTBOBaTh B
y4acTBOBaTh B pa3pabOoTKe  TEXHOJOTHYECKHUX
pa3zpaboTke Ywmeer
MPOEKTOB B COCTAaBE aBTOPCKOTO KOJIJIEKTHBA
TEXHOJOTHYECKHUX
POEKTOB B COCTABe CIIOCOOHOCTBIO y4acTBOBaTh B pa3paboTke
Brnageer | TEXHONOTMYECKHX TMPOEKTOB B COCTaBE aBTOPCKOTO

ABTOPCKOI'0 KOJIJICKTHUBA

KOJIJICKTUBa

Kox u ¢popmysmposka
KOMIIeTEeHIIUHN

dranbl GOPpMUPOBAHUS KOMIIETEHIIHU




OCHOBHBIC CTPYKTYpHBIE DJIEMEHTHI BELIECTB H
3Haer XUMHUYECKUX COEUHEHUH, BXOAALINX B COCTaB ChIPbs,
I1K-9 BJIaZICHUEM IIOJIYIIPOJIYKTOB U TOTOBBIX IIPOAYKTOB
OCHOBHBIMH METOJAMHU U
[pHEMAMH  [POBEIEHUS HCIIONb30BAT SHAHHMA O CTPOCHHU BEILECTBA JUIA
KCTIEPHMEHTATBHBIX Veer MOHMMAaHMs 3aKOHOMEPHOCTEH IMpeBpalleHus] MakKpo-
HCCIENOBaHHl B CBOEI U MHUKPOHYTPHUEHTOB INPH XpaHEHUM U IepepadoTke
npodeccuoHaIbHON B
obnactu OCHOBHBIMM METOJAaMH H IIpHEMaMH HPOBCICHHUSI
Brageer | skCcnepuMEHTalbHBIX  HMCCIENOBAHMM B CBOEH
npogeccuoHaTbHON 00JIaCTH
CTOCO0BI MIPOBEACHUS CTaHJApTHBIX u
[MK-10  cHocoBGHOCTIO | SHAET CepTU(PUKAIMOHHBIX HUCIBITAHUN  CBIPbs, T'OTOBOM
NPOBOIUTE CTAHAPTHHIE MPOAYKIIUH U TEXHOJOTHYECKUX MPOIIECCOB
U cepTu(UKaUOHHbIC IPOBOJUTh CTaHJAPTHbIE U  CEPTHU(PUKALMOHHbIE
UCTIBITAHUS CBIpBS, | YMeeT UCTIBITAHUS ~ CBIPbSl, TOTOBOM  MPOAYKIHUU |
TFOTOBOM MPOAYKLUMU U TEXHOJIOTUYECKUX ITPOLIECCOB
TEXHOJOrM4CCKHX CITOCOOHOCTHIO IPOBOJIMTE CTaHIapTHBIE u
liporeccos Brazeer | cepru(UKAIMOHHBIE WCIBITAHUS ChIPbs, TOTOBON
MIPOAYKIUH U TEXHOJOTMYECKUX MPOLIECCOB
BJIaJICHUEM METOJAaMU IUIAHUPOBAHUS HKCIIEPHUMEHTA,
IK-11 BIIAICHUEM 3Haer 00paboTku u MIPE/ICTABJICHUS MOJTYYSHHBIX
METOIaMH pe3yabTaToB
TUTaHUPOBAHUS
SKCIIEPUMEHTA, BJIaJICHUEM METOJaMHU TUIAHHUPOBAHUS DKCIIEPHMEHTA,
00paboTKu u | Ymeer 00paboTKH U IpeCTaBICHUS MOJIy4EeHHBIX
NpeCTaBICHUS pe3yJIbTaToB
MOJy4EeHHBIX
PE3YIBTATOR BJIaJICHUEM METOJaMHU IUIAHUPOBAHUS HKCIIEPHUMEHTA,
Bnageer | o6pabotku U IIpEJICTaBICHUS MOJIy4YE€HHBIX
pe3yabTaToB
Croco0bl yyacTusi B pa3paboTKe TeXHOJIOTHYECKUX
MK-13  crocoBrocTbIo | 3HACT MIPOEKTOB B COCTaBE aBTOPCKOTO KOJUICKTHBA
y4acTBOBATh B
paspaGoTKe Veer y4yacTBOBaTb B  pa3pabOTKe  TEXHOJOTHYECKUX
- MIPOEKTOB B COCTaBE aBTOPCKOTO KOJUIEKTHUBA
POEKTOB B COCTaBe CIIOCOOHOCTBIO y4acTBOBATh B pazpaboTke
ABTOPCKOTO KOJUICKTHBa | BIAACET | TeXHOIOTHYECKHX IPOCKTOB B COCTABE aBTOPCKOIO
KOJIJICKTHBA

Ne | KonTposupye O1ieHOYHBIE CpEICTBA -
n/n | mMble Moynu/ Kopap! u stamnsl popmupoBaHus HAaUMEHOBAHUE
paszzenst / KOMIIETEHINI TEKYIIUN | IPOMEKYTOUYHAs
TEMBI KOHTPOJIb aTTecranuia
JAUCITUITIIMHBI
1 MOI[V_J‘[B 1. HK-Q’ 3Haer OCHOBHBIE crpykrypusie | V(-1 — Bauer
9JIEMEHTBl BEIIECTB M XUMHYIECKHX
OcHoBuele | I1K-10, coonmHenn, BXOIAMMX B COCTAD cobecenos | Borpocsr 1-18
BCIICCTBA ITK-11, | cepes, momympoayxros u rotossix | aHHUE,
OUIIEBBIX T1IK-13 HPOJYKTOB; CIOCOOB! HaxoxaeHus u [ Y (-2 -
OLICHKH TEXHOJIOTHIECKUX PEIICHHIT
CHUCTEM KOJIJIOKBU
OpU  KOHCTPYHPOBAaHHMH _ HOBBIX




MUIIEBBIX CHUCTEM C YY€TOM HX
COCTaBa; CIIOCOOBI OCYILECTBICHHUS
TEXHOJIOTUYECKUX  TPOIECCOB  Ha
OCHOBE CBOMCTB CBHIpbsl U MPOIYKIMU
U METOJOB HX  HCCICIOBaHMS,
TPUHIHIIBI pa3paboTKH
TEXHOJIOTHIECKHX IIPOEKTOB c
YYETOM COCTaBa M CBOWCTB CHIPBSI U
KOMIIOHEHTOB, BXOJSIIUX B COCTaB
MHIIEBBIX CHCTEM,; CIOCco0BI
OCYIIECTBIEHUS  TEXHOJIOTMYECKHX
MPOLECCOB HA OCHOBE CBOMCTB CHIPBS
U TIPOAYKIMH B COCTaBE€ aBTOPCKOTO
KOJUICKTUBA

VYMeer WCHONB30BaTH 3HAHHSA O
CTPOEHUH BELIECTBA JUIS MOHUMAaHUS
3aKOHOMEPHOCTEN HpeBpalieHNs
Makpo- U MHKPOHYTPHEHTOB MpH
XpaHEHHH U MepepaboTKe CHIPbS;
KOHCTPYHPOBAaTh HOBBIE MHIIEBbIE
HPOJIYKTEI c y4eToM
3aKOHOMEpHOCTEl HpeBpanieHus
Makpo- W MHKPOHYTPHEHTOB HpH
nepepaboOTKe ChIPbsi; OCYILIECTBIISATh
TEXHOJIOTMYECKUI rporuecc B
COOTBETCTBHUH CO CBOICTBAMH CBIPBS
U TPOAYKIMH,  (OPMHPYIOLIHX
NHUIIEBYI0 ~ CHCTEMY;  HPHMEHATH
3HAHMS O CBOMCTBaX  IHIIEBBIX
CHCTEM pu paszpaboTke
TEXHOJIOTHYECKOTO MIpOeKTa B
COCTaBe AaBTOPCKOTO  KOJUIEKTUBA;
UCIIOB30BAaTh COBPEMEHHBIC METOIBI
U TEXHOJNOTMH (B TOM  dYHCIIe
WHPOPMAIOHHEIC) B
npodecCHOHANBHON AeATeNbHOCTH

Bnageer 3HaHMAMH O CTPOCHUH
XMMHUYECKUX COCIUHEHUH, BXOMAIINX
B COCTaB CbIPbs, MOIYNPOAYKTOB M
TOTOBBIX ~ NIPOMYKTOB;  METOJaMH
KOHCTPYMPOBAHHS HOBBIX ITHIIEBBIX
CHCTEM C YYeTOM HX COCTaBa;
MPaKTUIECKUMH METOJAMH aHaIH3a 1
HCCIIE/IOBaHMs  IHUILIEBBIX  CHUCTEM,
KOMIIOHEHTOB, J100aBOK; HaBBIKAMH

pa3paboTKu TEXHOJIOTMYECKHUX
IIPOEKTOB B COCTaBE€ aBTOPCKOTO
KOJUIEKTHBA; HaBBIKAMHU
MIPOEKTUPOBKH TEXHOJIOTHYECKUX

IIpo1ecCcoB C HUCIIOJIB30BAaHUCM
ABTOMAaTU3UPOBAHHBIX CHCTEM C
Y4€TOM CBOWCTB IMUIICBBIX CUCTEM

yM,
T1P-4 -

pedepar

MOAVYIJIb 2.
Knaccuguka
Hst 1
XapaKTepUCT
uKa
MUHOPHBIX
KOMITOHEHTOB
MUIIEBbIX
CHCTEM

IK-9,

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

3HaeT  OCHOBHBIE  CTPYKTYPHBIE
JIEMEHTBl BEIIECTB M XHUMHYECKHX
COCNMHEHHH, BXONAIIMX B COCTaB
CHIPBSI, IIONYIPOLYKTOB U T'OTOBBIX
HPOJYKTOB; CIOCOOBI HAXOXICHHSI U
OLEHKH TEXHOJIOTHYECKUX DELICHHIt
OpH  KOHCTPYHPOBaHHH  HOBBIX
MUIIEBBIX CHCTEM C Y4EeTOM HX
COCTaBa; CIIOCOOBI OCYIIECTBICHUS
TEXHOJIOTHYECKHX  TIPOIECCOB  Ha
OCHOBE CBOICTB CHIPbSl M NMPOJYKLIUH
U METOJOB HX  HCCICHOBAHHS,
HPHHLUIIBL pa3paboTKu
TEXHOJIOTMYECKUX  IIPOCKTOB c
Y4ETOM COCTaBa M CBOHCTB CBIPbS H
KOMIIOHEHTOB, BXOJSIIUX B COCTaB
THHIIEBHIX CHCTEM; CIIOCOOBI
OCYIIECTBIEHHS]  TEXHOJIOTHYECKHUX

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

T1P-4 -
pedepat

3auer
Bonpocsr 19-36




HPOLIECCOB HA OCHOBE CBOMCTB CHIPbS
U NPOAYKLHUH B COCTaBE aBTOPCKOTO
KOJUICKTUBA

VYMeer HCHONB30BaTH 3HAHHSA O
CTPOCHUH BEUIECTBA JUISI MOHUMAaHUS
3aKOHOMEPHOCTEH TIPEBPAICHUS
Makpo- W MHKPOHYTPHEHTOB MpH
XpaHEeHHH M IepepaboTKe ChIPbs;
KOHCTPYHPOBaTh HOBBIC ITHIIEBbHIC
HPOIYKTHI c y4eTom
3aKOHOMEPHOCTEH HpEBpaICHNS
Makpo- W MHKPOHYTPHEHTOB MpH
nepepaboTKe CBIPBS; OCYIIECTBIATH
TEXHOJIOTHIECKHI mporecc B
COOTBETCTBUH CO CBOIMCTBAMH CBHIPBS
U TpONyKuuH,  (GOpMHPYHOIINX
NMIIEBYI0  CHUCTEMY;  NPUMCHSATH
3HaHMSA O CBOMCTBaX IHIIEBBIX
CHCTEM npu pa3paboTke
TEXHOJIOTHYECKOTO MIPOeKTa B
COCTaBe AaBTOPCKOTO  KOJUIEKTUBA;
HCIIOJBb30BaTh COBPEMEHHBIE METOJIBI
U TEXHOJNOTMH (B TOM  4YHCIe
nH(OPMaIMOHHEIE) B
npo¢eCCHOHATBHOM AESITeIBHOCTH

Brnameer 3HaHWSAMH O CTPOCHHUH
XUMHYECKUX COCAUHEHHH, BXOIAIINX
B COCTaB CBIPbS, MOJYNPOAYKTOB U
TOTOBBIX  MPOJYKTOB;  METOJaMH
KOHCTPYMPOBAHHS HOBBIX IHUIIEBBIX
CUCTEM C YYETOM HX COCTaBa;
MPaKTHYECKIMHU METOJIaMH aHAU3a 1
HCCIICIOBAHUSI  THUINEBBIX  CHCTEM,
KOMIIOHEHTOB, J00aBOK; HaBBIKAMHU

pa3paboTKH TEXHOJIOTHIECKHX
MPOEKTOB B COCTaBE AaBTOPCKOTO
KOJUIEKTUBA; HaBBIKAMHU
MIPOEKTUPOBKHU TEXHOJIOTMYECKUX

IpoueccoB C HUCIIOJIb30BAHUEM
ABTOMATU3UPOBAHHBIX CHUCTEM C
Y4€TOM CBOCTB IMHIIEBEIX CHCTEM

MOJVIJIb 3.
MeTtop!
HCCIIEIOBAaHU
ST TATIEBBIX
CHUCTEM

I1K-9,

I1K-10,
I1K-11,
I1K-13

3HaeT  OCHOBHBIE  CTPYKTYPHBIE
3JIEMEHTBhl BEUIECTB M XUMHUYECKHX
COCIMHEHUH, BXOIAIIUX B COCTaB
CBIPbS, IOJYHNPOIYKTOB M TOTOBBIX
HPOJYKTOB; CIIOCOOBI HAXOXICHUS U
OLICHKH TEXHOJOTMYECKUX DPELICHUM
npu KOHCTPYHPOBaHUU HOBBIX
MUIIEBBIX CHCTEM C YYETOM HX
COCTaBa; CIIOCOOBI OCYIIECTBICHUS
TEXHOJIOTMYECKUX  TIPOLECCOB  Ha
OCHOBE CBOWCTB CBIPbSl M MPOIYKIHH
151 METOI0B Hux UCCJICA0BAaHUS,
HIPUHLNIIBI pa3paboTKH
TEXHOJIOTMYECKUX IIPOEKTOB c
YYETOM COCTaBa U CBOMCTB CBIPbS U
KOMIIOHEHTOB, BXOIAIIUX B COCTaB
MUIIEBBIX CHUCTEM; Croco0BI
OCYIIECTBICHUSI ~ TEXHOJIOIMYECKUX
IPOLIECCOB HA OCHOBE CBOWCTB ChIPbS
U NPOAYKLHUH B COCTABE ABTOPCKOIO
KOJUIEKTHBA

YMeeT WCHONB30BaTh 3HAHHA O
CTPOCHMH BEIUIECTBA JUIST MOHUMAaHHUS
3aKOHOMEPHOCTEH HpeBpameHus
Makpo- U MHKPOHYTPHEHTOB MpH
XpaHEHHH M TepepaboTKe CHIPBS;
KOHCTPYHPOBAaTh HOBBIE MHIIEBBIE
MPOTYKTHI c y4eToM
3aKOHOMEpHOCTEN TpeBpalIeHNs

YO-1-
cobecenoB
aHue,
YO-2 -
KOJIJIOKBH
ym,

I1P-4 -
pedepar

Ok3aMeH
Bompocsr 1-65
I1P-1 -
UTOTOBBIN TECT




MaKkpo- U MHKPOHYTPHEHTOB MpH
nepepaboTKe CBIPbS; OCYIIECTBIATH
TEXHOJIOTMUECKUI npouecc B
COOTBETCTBUH CO CBOIMCTBAMH CBIPBS
U IpOLYyKLUH, (hopMupyrOIIX
INUIIEBYI0  CUCTEMY;  IPUMEHATH
3HaHUS O CBOMCTBaX IHIIEBBIX
CUCTEM npu paszpaboTke
TEXHOJIOTHYECKOTO MIPOEKTa B
COCTaBE AaBTOPCKOTO  KOJIEKTHBA,;
UCIIOB30BaTh COBPEMEHHBIE METOIBI
U TEXHOJNOTMH (B TOM  4YHCIIE
nH(OPMaIOHHEIE) B
npodeccHOHANEHOH AesSTeNbHOCTH

Brnageer 3HaHUSMH O  CTpPOEHHH
XUMHUYECKUX COCIUHEHUH, BXOISIINX
B COCTaB CBIPbS, MOJYHNPOAYKTOB H
TOTOBBIX  IPOIYKTOB;  METOAAMH
KOHCTPYHPOBAHHS HOBBIX IHUILIEBBIX
CUCTEM C YYETOM HX COCTaBa;
MPAKTHYECKUMH METOJaMHU aHaJIu3a U
WCCICAOBAHMUS  THUIICBBIX  CHCTEM,
KOMIIOHEHTOB, J00aBOK;, HaBBIKAMHU

pa3paboTKH TEXHOJIOTMYECKHUX
MPOEKTOB B COCTaBE aBTOPCKOTO
KOJUIEKTHUBA; HaBBIKAMHU
MIPOEKTUPOBKHU TEXHOJIOTHYECKUX

IIPOLECCOB C HCII0JIb30BAHUEM
ABTOMATU3UPOBAHHBIX CUCTEM C
Y4E€TOM CBOWCTB ITHUIICBBIX CUCTEM




IlIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUI
1o aucuuIvinie «CocTaB NUIIEBBIX CHCTEM M METOABI €ro ONpeae/JIeHUusD

Kon n
¢opmynuposka
KOMIIeTeHIIUH

ITtansl GopMUPOBAHHUSI

KOMIIETCHIIUH

KpUTEpPUH

noxKasarTejamu

TIK-9
OCHOBHBIMU
METOJaMHU
preMaMu
TIPOBEICHUS

BJIaACHHUCM

n

OKCIIEPUMEHTAIIBHBIX

HCCIEIOBAaHUI
CcBOCH
npo¢eCCUOHATBHOM
obnacTtu

B

3HaeT
(ToporoBsIit
YPOBCHB)

OCHOBHBIE
CTPYKTYpPHEIE
9JIEMEHTHI BEIIECTB U
XAMUYECKUX
COCIUHCHUH,
BXOIAIIMX B COCTaB
CBIPBA,
MOJIYTIPOTYKTOB it
TOTOBBIX HpOZLyKTOB

OTJIMYHO

CrynaeHr B
COBEpIICHCTBE 3HAET
OCHOBHbIE
CTPYKTYpHBIE
JJNIEMEHTHI BELIECTB U
XUMHUYECKHX
COCIUHCHUH,
BXOJSIIUX B COCTaB
CBIPbS,
MOJIYIIPOTYKTOB "
TOTOBBIX IPOJIYKTOB

XOpOLIO

CrynaeHt B
JOCTaTOYHOM CTEICHU
3HAeT

OCHOBHBIE
CTPYKTYpPHEIC
SJIEMEHTHI BEIIECTB U
XAMHYECKUX
COCIUHECHUH,
BXOJAIIMX B COCTaB
CBIPBS,
MOJTYTIPOTYKTOB H
TOTOBBIX IPOAYKTOB

YIOBJIETBOPHUTEIHHO

CryneHr YaCTUYHO
3HaeT

OCHOBHBIE
CTPYKTYpPHEIC
QJIEMEHTHI BEMIECTB U
XUMHYIECKHX
COCTMHCHUH,
BXOJSIIUX B COCTaB
CBIPBS,
MOJTYTIPOTYKTOB "
TOTOBBIX IPOAYKTOB

HCYIOBJIETBOPUTEIILHO

CtyneHT He 3HaeT
OCHOBHBIC
CTPYKTYpHBIE
JJICMCHTBI BCUICCTB U
XUMHUYECKHUX
COEIMHEHUH,
BXOJAILIUX B COCTaB
CBIpbS,
MOJIYIPOAYKTOB u
TOTOBBIX IPOAYKTOB

Ymeer
(TIpoIBUHYTHII
YPOBEHB)

HCIIOJIb30BaTh 3HAHUS
O CTPOCHHH BEIIECTBA
JJIsL IIOHUMAaHUs
3aKOHOMEpHOCTEH
NpPEBPAIIEHHUS MaKpO-
A MHUKPOHYTPHEHTOB
Opu  XpaHeHHH U
nepepabdoTKe ChIPbs

OTJIMYHO

Ymeer IrPaMOTHO
UCIIONIb30BaTh 3HAHUS
O CTPOCHHH BeEllleCTBa
JIISL IIOHHUMAaHUs
3aKOHOMEpHOCTEN
NpeBpalleHns: Makpo-
W MHKPOHYTPHEHTOB
mpu  XpPaHCHUH U
nepepabOTKe ChIPhS

XOpOLIO

VYMeeT HCIOJIb30BaTh




3HaHUSI O CTPOCHHUH
BEIIECTBA JUIst
MMOHUMAaHHSI
3aKOHOMEPHOCTEN
MpEBpaIlIeHHs MaKpo-
U MHKPOHYTPHEHTOB
pd  XpaHeHHH U
nepepaboTKe ChIPhsS

YAOBJICTBOPUTECIBLHO

YmMmeer YaCTHUYHO
UCIIOJIb30BaTh 3HAHUS
O CTPOCHUU BEILECTBA
JUIs MOHUMAaHUSA
3aKOHOMEPHOCTEN

NpEeBpalleHus MaKpo-
U MHUKPOHYTPHEHTOB
IpH  XpaHEHUHM U
nepepaboTKe CHIPhsI

HCYAOBJICTBOPUTCIILHO

He yMeeT
HCTIONB30BaTh 3HAHMSA
O CTPOCHHH BEIECTBA
JUIs MOHUMaHUA
3aKOHOMEPHOCTEN
NpEeBpaILEHNs] MaKpo-
U  MHKPOHYTPHUEHTOB
npu  XpaHEHHWH |
nepepaboTKke  CBIPhS
TIPOM3BO/ICTBE
MOJIOYHBIX
MIPOJTyKTOB.

Bnaneer
(BBICOKHIA
YPOBCHB)

OCHOBHBIMH

METOJaMH u

TpreMaMHu
TIPOBEICHUS
3KCHepI/IMeHTaJ'H)HI)IX
HUCCJIeIOBaHUI

CcBOCH
npodeccnoHanbHOMI
obnactu

B

OTJIIMYHO

Bnaneer
TPaMOTHOTO
HCII0JIB30BaHUS
OCHOBHBIX METOJIOB H
HpI/IeMOB HpOBe}IEHHH
3KCHepI/IMeHTaJ'H)HBIX
HCCJIEIOBAaHMI B
CBOEH
npodeCCHOHATBHOM
obnacTtu

HaBbIKaMH

XOPOLIO

Bnageer  HaBBIKamMu
HCII0JIB30BAHUS
OCHOBHBIX METOJIOB H
TIPUEMOB TIPOBEACHUS
AKCIEPUMEHTANTBHBIX
HCCIIeTOBAHUN B
CBOCH
npodeccHnoHaTbLHOM
obmacTtu

YIOBJIETBOPHUTEIHHO

Yactuaao
HaBBIKAMU
TPaMOTHOTO
HCITOJIb30BaHMS
OCHOBHBIX METOJIOB U
MPUEMOB TMPOBEACHUS
SKCIIEPUMEHTAIBHBIX
HCCIIeTIOBAHUHN B
cBOeH
poheCCHOHATBHOMN
obnactu

BIIaIEET

HEYJOBJICTBOPUTEIEHO

He Bmaneer HaBeikamu
HCIIOJIb30BAHUS

OCHOBHBIX METOJIOB U
TIPUEMOB TIPOBEICHUS




IKCICPUMCHTAIBHBIX
HUCCIEI0OBaHUI B
CBOCH
po¢eCCHOHATBHOM
obmacTtu

TIK-10
CIIOCOOHOCTBIO
MPOBOUTH
CTaHJApTHBIC U
CepTUPHUKAIIMOHHEIC
UCTIBITAHUSA CBIPbS,
TOTOBOH MPOIYKIIUU
U TEXHOJOTHYECKUX
MPOIIECCOB

3Haer
(TIoporoBsIit
YPOBCHB)

CIOCOOBI MPOBEICHUS
CTaHJapTHBIX "
cepTU(DHUKAIIMOHHBIX
UCIBITAHUN  CBIPBA,
TOTOBOM IMPOAYKLUHU
U TEXHOJOTMYECKHX
MIPOIIECCOB

OTJINYHO

CryneHt B
COBEpIICHCTBE 3HAET
CHOCOOBI TIPOBEACHUS
CTaHIapTHBIX u
CePTUPHUKAIIMOHHBIX
UCILITAaHUH CBIPBS,
TOTOBOH MPOAYKIUHU U
TEXHOJIOTHYECKUX
TPOIIECCOB.

XOpOLIO

CryaeHr B
JIOCTaTOYHOU CTENEHU
3HAeT CIIOCOOBI
MIPOBEACHUS
CTaHIAPTHBIX 51
CePTUPHUKAITMOHHBIX
HMCIBITAaHUHA CBIPBS,
TOTOBOW MPOAYKIMH U
TEXHOJIOTHYECKUX
TPOIIECCOB

YIOBJIETBOPUTEIHHO

CryneHt
3HaeT
NPOBEICHUS
CTaHIAPTHBIX u
cepTU(QUKANOHHBIX
UCIIBITAHUH ~ CBIPbA,
TOTOBOM NMPOIYKLHH U
TEXHOJIOTUYECKUX
MPOLIECCOB

YaCTUYHO
CIIO0CO0BI

HCYAOBJICTBOPUTCIILHO

CryneHT He 3HaeT
CIOCOOBI NPOBEACHUS
CTaHIApPTHBIX u
CepTU(PHUKAIIMOHHBIX
UCIBITAaHUNI CBIPbS,
TOTOBOM MPOLYKLUH U
TEXHOJIOTHYECKUX
MIPOLECCOB

Ymeer
(TIpoIBUHY THII
YPOBCHB)

MIPOBOTUTH
CTaHJapTHHIE u
cepTudUKaIOHHBIC
UCTIBITAHHS  CBIPBA,
rOTOBOM MPOAYKLUHU
U TEXHOJIOTMYECKHX
IIPOLIECCOB

OTJIMYHO

CryneHtr ymeer Ha
BBICOKOM ypOBHE:
MIPOBOJIUTH
CTaHJapTHbIE u
cepTH(HUKANOHHbIE
UCIBITaHUS CBIpbA,
TOTOBOM MPOLYKIUH U
TEXHOJIOIMYECKHUX
IPOLIECCOB

XOpOLIO

CrymeHt ymeer Ha
JOCTaTOYHOM YPOBHE:!
MPOBOIUTH
CTaHJApTHEIE u
cepTH(HUKAINOHHbIE
UCIBITAHUS CBIPBS,
TOTOBOH MPOAYKLUUH U
TEXHOJIOTHUECKUX
IIPOLIECCOB

YAOBJICTBOPUTECIILHO

Oo0manaer
YaCTHYHBIM, HE
CHUCTEMATHYHBIM




YMEHHEM:

TIPOBOANTH
CTaH/lapTHbIC "
CepTUPHUKAIIMOHHEIC
WCTIBITAaHUSA CBIPBA,
TOTOBOM MPOLYKIHUH U
TEXHOJIOTHYECKUX
IPOLECCOB

HCYIOBJICTBOPUTCIILHO

HNwmeer
(parmeHTapHoe
npescTaBIeHue 00
YMEHHH:

HPOBOJIUTH
CTaH/lapTHbIE "
CepTUPHUKAITMOHHEIC
UCIIBITAHUS ~ CBIPbA,
TOTOBOH NMPOIYKLHH U
TEXHOJIOTUYECKUX
MPOLIECCOB

Bnaneer
(BBICOKHIA
YPOBEHbB)

COCOOHOCTHIO
TIPOBOTUTH
CTaHJapTHHIC u
CepTU(DHUKAIIMOHHBIC
UCTIBITAHUS  CBIPbA,
TOTOBOM IMPOAYKLUHU
U TEXHOJOTMYCCKHX
TIPOIIECCOB

OTJIIMYHO

Brnaneer HaBbIKaMU Ha
BBICOKOM YpPOBHE:
CIIOCOOHOCTBIO
POBOIUTH
CTaHIapTHBIC u
CepTU(PHUKAIIMOHHBIC
UCTIBITAHUS CBIPbS,
TFOTOBOU MPOAYKIIUU U
TEXHOJIOTHYECKHUX
MPOIIECCOB

XOpOIIOo

Brnangeer HaBpIKaMH Ha
JIOCTAaTOYHOM ypOBHE:!
CIIOCOOHOCTBIO
MIPOBOJIUTH
CTaHIapTHBIC U
CepTU(HUKAIIMOHHBIC
HUCIBITAHUS CBIPBS,
TOTOBOW MPOAYKLHH U
TEXHOJIOTHYECKUX
POIIECCOB

YIOBJIETBOPHUTEIHHO

YacTuuHO
HaBBIKAMH:
CIIOCOOHOCTBIO
TIPOBOJUTD
CTaH/apTHbHIE H
CepTUPHUKAIIMOHHEIC
HCIIBITAHUS CBIPBA,
TOTOBOM MPOLYKIUHU U
TEXHOJOTUUCCKUX
MIPOIIECCOB

BJIaJCCT

HEYIOBJICTBOPUTCIILHO

He BJIaJICET
HaBBIKAMMH:
CIIOCOOHOCTBIO
MIPOBOJIUTH
CTaHIapTHEIC u
CepTUPHUKAIIMOHHEIC
HWCIBITAaHHS CBIPBS,
TOTOBOM MPOAYKIUH U
TEXHOJIOTHYECKUX
TIPOIIECCOB

TIK-11 Bmagernem
METOJaMuU
TUTAHUPOBAHMS
DKCIIEPUMEHTA,

3HaeT
(TIoporoBbIit
YpOBEHB)

OTJINYHO

CryneHr B
COBEpIICHCTBE 3HACT
METO/IBI
[UIAHUPOBAHUS




00paboTku U
TpeICTaBIICHHSI
TIOJTyIE€HHBIX
pe3yJIBTaTOB

JKCIIEPUMEHTAa,
00paboTKu 1
NpeICTaBICHUS
MIOTyYEeHHBIX
pe3yJbTaToB

XOpOILIOo

Crynenr B
JIOCTATOYHO CTENEHHU
3HAET METO/IBI
TUTAHAPOBAHUS
JKCIICPUMCHTA,
00paboTKu U
IpeICTaBICHUS
MOTYYEHHBIX
pe3yIbTaToB

YAOBJICTBOPUTCIBLHO

CTyZaeHT 4acTHYHO
3HAET METOIbI
TUIAaHUPOBAHUS
9KCIIEPUMEHTA,
00paboTKu 1
NpeICTaBICHUS
MOTyYEeHHBIX
pe3yJIbTaToB

HCYIOBJICTBOPUTEIIBLHO

CTyzneHT He 3HaeT
METOIbI
TUTAHUPOBAHUSI
JKCIIEPUMEHTA,
00paboTKu U
MIPECTaBICHUS
TTOTyICHHBIX
pe3yIbTaToB

Ymeer
(TIpoIBUHY THIH
YPOBCHB)

HCIIONB30BAaTh
METOJIBI
TUIAHUPOBAHUS
JKCIEPUMEHTA,
00paboTku
NpeICTaBIEHUS
TOJY4EHHBIX
pe3yIBTaTOB

OTJIMYHO

CtyneHT yMeeT Ha
BBICOKOM YpOBHE:
HCIIOJIb30BATh METO/IBI
[UIAHUPOBAHUS
JKCIICPUMEHTA,
obpaboTku u
npe/CTaBICHHUS
IIOJIYYE€HHBIX
pe3ysbTaToB

XOpOLIO

CryneHT ymeeT Ha
JIOCTaTOYHOM YpPOBHE:!
HCIIONIb30BaTh METOJIBI
TUTAHUPOBAHHUS
9KCIIEPUMEHTAa,
00paboTKH u
TIpeACTaBICHUS
MOJTy4eHHBIX
pe3yabpTaToB

YIOBJIETBOPHUTEIHHO

CryneHt YaCTUYHO
yMEeT HCIIOIB30BaTh
METOBI
IUTAHUPOBAHHUS
JKCICPUMCHTA,
00paboTKH u
MIPEICTaBICHHS
MTOJTYYCHHBIX
pe3yIbTaToB

HCYIOBJICTBOPUTCIILHO

CTy,HCHT HC yMECT
HCII0JI30BaTh MCTObI
TJIAHUPOBAHU A




JKCIIEPUMEHTAa,
00paboTkn u
NpeICTaBICHUS
MIOTyYEeHHBIX
pe3yJbTaToB

Bnaneer
(BBICOKHIA
YPOBCHB)

METOIaMH
TUTAHUPOBAHUS
IKCIIEPUMEHTA,
00paboTku
NpeCTaBICHUS
TMOJTYYCHHBIX
pE3yJIbTaTOB

OTJINYHO

Bnanmeer Ha BBICOKOM
YpOBHE

METOAAMHU
TUTAHUPOBAHHUS
SKCIIEPUMEHTA,
00paboTKH u
MpeICTaBICHUS
TOJYYCHHBIX
pe3ynbpTaToB

XOpOIIOo

Bnaneer Ha
JIOCTATOYHOM YPOBHE
METOJaMH
IUTAHUPOBAHUS
SKCICPUMCHTA,
00paboTkn u
npe/ICTaBICHUS
MOJYYCHHBIX
pe3ynbTaToB

YIOBJIETBOPUTEIHHO

Bnapeer yactuuHo
METOJlaMH
TUIAaHUPOBAHUS
IKCIICPHMEHTA,
00paboTkn u
NpeCTaBICHUS
MOTyYEeHHBIX
pe3yJIbTATOB

HCYAOBJICTBOPUTCIILHO

He Bimageet

METOAAMHU
TUTAHUPOBAHMUSI
JKCIIEPUMEHTA,
obpaboTku u
MpeICTaBICHHUS
MOJTy4YEHHBIX
pe3ynbpTaToB

ITK-13
CIIOCOOHOCTBIO
y4acTBOBATH B
pa3paboTke
TEXHOJIOTHYECKUX
MPOCKTOB B COCTABE
ABTOPCKOTO
KOJIJIEKTHBA

3Haer
(ToporoBsIit
YPOBCHB)

CHocoO0BI yJacTus B
pa3paboTke
TEXHOJIOTUYECKUX
MPOCKTOB B COCTABE
ABTOPCKOTO
KOJUICKTHBA

OTJIMYHO

CryneHr B
COBEPILCHCTBE 3HACT:
CIIOCOOBI yYacTHs B
paspabotke
TEXHOJIOTHYECKHX
TIPOEKTOB B COCTaBE
ABTOPCKOTO
KOJUIEKTHBA

XOpOLIO

Crynenr B
JIOCTATOYHOM CTENICHH
3HAET: CITOCOOBI
y4acTus B pa3paboTKe
TEXHOJIOTHYECKUX
MPOEKTOB B COCTABE
ABTOPCKOTO
KOJUIEKTHBA

YAOBJIETBOPUTEIILHO

CTyneHT YaCTUYHO
3HAET:

CIIOCOOBI  y4acTHsi B
pa3paboTke
TEXHOJIOTHYECKUX




MPOEKTOB B COCTaBe
aBTOPCKOT'O
KOJUICKTHBA

HEYZOBIICTBOPUTEIEHO

CryneHT He 3HaeT:
CHOCOOBI  y4acTus B
pa3paboTke
TEXHOJIOTUYECKUX
NPOEKTOB B COCTaBe
ABTOPCKOTO
KOJUICKTHBA

VYmeer
(IpoBUHYTHIN
YPOBEHbB)

y4acTBOBATH B
pa3paboTke
TEXHOJIOTHYECKHUX
MPOEKTOB B COCTaBE
aBTOPCKOTO
KOJUICKTHBA

OTJIMYHO

CryneHT yMmeeT Ha
BBICOKOM YpOBHE
y4acTBOBAaTh B
pa3pabotke
TEXHOJIOTHUECKHX
NPOEKTOB B COCTaBe
aBTOPCKOTO
KOJUICKTHBA

XOpOIIOo

CryneHT yMmeeT Ha
JIOCTATOYHOM YPOBHE
y4acTBOBATh B
pa3pabotke
TEXHOJIOTHYCCKUX
IPOEKTOB B COCTaBe
ABTOPCKOTO
KOJUICKTHBA

YIOBJIETBOPUTEIHHO

CrynaeHt YaCTUYHO
ymeeT

Y4acTBOBATh B
paspabotke
TEXHOJIOTHYECKUX
MPOEKTOB B COCTaBe
ABTOPCKOTO

KOJIJICKTHBa

HCYIOBJICTBOPUTCIILHO

CryzneHt He yMeeT
Yy4acTBOBATh B
pa3paboTke
TEXHOJIOTHYECKUX
IPOEKTOB B COCTaBe
ABTOPCKOTO
KOJIUIEKTHBA

Bnaneer
(BBICOKHIA
YPOBCHB)

CIIOCOOHOCTBIO
y4acTBOBATH B
pa3paboTke
TEXHOJOTHYECKHIX
MIPOCKTOB B COCTABE
aBTOPCKOTO
KOJUTEKTHBA

OTJIMYHO

Braneer Ha BBICOKOM
ypOBHE
CIIOCOOHOCTBIO
YYacTBOBATh B
paspaboTke
TEXHOJIOTHYECKUX
MPOCKTOB B COCTaBe
ABTOPCKOTO
KOJUUIEKTHBA

XOpOLIO

Bmaneer Ha
JIOCTATOYHOM YPOBHE
CIIOCOOHOCTBIO
y4acTBOBAaTh B
paspaboTke
TEXHOJIOTHYECKUX
MPOEKTOB B COCTaBE
ABTOPCKOTO
KOJUIEKTHBA

YAOBJICTBOPUTECIILHO

Brnaneer YaCTUYHO
CIIOCOOHOCTEIO
Y4aCTBOBATH B




paspaboTtke
TEXHOJIOTUYECKUX
NPOCKTOB B COCTaBe
aBTOPCKOT'O
KOJUICKTHBA

HeynoBieTBoputensHo | He BIIAsIEET
CIIOCOOHOCTBIO
Y9acTBOBATh B
paspaboTke

TEXHOJIOTHUECKUX
IPOEKTOB B COCTaBe
aBTOPCKOI0
KOJUICKTHBA

l. O]_[eHO‘IHLIe cpeacrsa s l'[pOMC)KYTO‘IHOﬁ arrecranumn

HpOMe)KYTO‘-IHaSI arTecTanysa BKIHOYACT OTBCT CTYACHTA Ha BOIIPOCHI K

9K3aMCHY H IMPOXOKACHUC UTOI'OBOI'O TCCTA.

Kpmepnn BbBICTABJICHUA OIICHKH CTYJACHTY HA 3K3aMCHE

banasbl, Onenka 3adera
He00X0UMBbIe
MJISl OILEHKH
HTOr0BOI0
TecTa

TpeboBanus k 0popMIIEHHBIM
KOMIIETEHIIUSIM B YCTHOM OTBeTe
CTy/IeHTa

85-100 OTJIMYHO

OTJIMYHO BBICTABIISACTCS CTYJACHTY, Y
KOTOPOTro c(hopMHpOBaHBI IPOYHBIC 3HAHUS
110 OMOTEXHOJIOTUH MOJIOKA X MOJIOYHBIX
npoAyKTOB. Biameer MmeToaukaMu
00pabOTKH TEKyIEH MPOU3BOACTBEHHOM
WH(POPMAITUH, BRITTOJIHEHUS aHAITN32a
MOJTyYEHHBIX JTAHHBIX JJI UCIIOJIb30BaHUS
B YIPABJICHHH KAY€CTBOM MOJIOYHOMN

MPOAYKIIUU

75-85 XOPOIIO

OneHka XOpouIo BBICTABISAETCS CTYJCHTY,
KOTOPBIN 3HAET 3HAYUTEIBHYIO YAaCTH
IIPOTrPAMMHOTI0 MaTEpHaJIa, HE TOIIyCKAET
CYILLECTBEHHBIX OLIMOOK, HO HEYBEPEHHO
BBITIOJIHSIET MPAKTUYECKHE PadOThHI

61-75 YIOBJIETBOPUTEIILHO

OreHKa yA0BJIETBOPUTEIHHO BBHICTABIISETCS
CTYJIEHTY, KOTOPBII 3HACT 3HAYUTEIIbHYIO
94acTH MPOTPAMMHOT'0 MaTepuaia, HO
JTOTTYCKAET CYIIECTBEHHBIE ONNOKH,




HEYBEPEHHO C OOJIBIIUMU 3aTPyIHEHUSIMU
BBITIOJIHSIET MPAKTUYECKHE PAOOThI

60-0 «HE 3aYTCHO» Ouenka HEYJOBIECTBOPUTEIHLHO
BBICTABJISICTCS CTYJICHTY, KOTOPBIM HE 3HACT
3HAYNUTEIHLHOM YaCTH IIPOrPAMMHOTO
MaTepuaa, JOIMyCKaeT CYIIIeCTBEHHbIE
OIMUOKH, HEYBEPEHHO C OOJIBITUMU
3aTPyTHCHHUSMU BBITIONHSCT MTPAKTUYECKUE
pabOThI M HE MOXET MPOJOJIKUTH
oOydenne 0e3 TOTOJHUTEIBHBIX 3aHITHHA
110 COOTBETCTBYIOIIEN TUCIUILIINHE.

Bomnpocsl k 3k3aMeHy

1. OcHOBHBIE THMIIEBbIE BEIIECTBA B MMILEBBIX CHUCTEMAaX — KpaTKas
XapaKTepUCTHUKA

2. Knaccudukanuys MUIIEBbIX CUCTEM M0 MPOUCXOXKJCHUIO U UX KpaTKas
XapaKTEPUCTHKA

3. OCHOBHBbIE TPYMIBI HEOPTAHWUYECKUX BEUIECTB MUIIEBBIX CUCTEM

4. OCHOBHbIE TpyNIbl  BEIIECTB  OPraHMYECKOrO0  MPOUCXOXKIACHHUS,
BXOJISIIIIME B COCTaB MUUIEBBIX CUCTEM

5. [IpuBenure kiaccuuKalyio MHUIIEBBIX MPOIYKTOB MO (HU3UYECKOM
CTPYKTYDE.

6. OT kakux (QakTOpOB 3aBUCHUT KOHCHUCTEHIIUS MPOIYKTOB KIIETOYHOTO
CTpOCHUS?

7. JlaiiTe XapakTepUCTUKY KUIKUM ITPOTYKTaM.

8. HazoBuTe cBoiiCcTBA j)Kee00pa3HBIX MPOIYKTOB.

9. IpuBeaute  knaccuukanuio  (PU3MYECKUX  CBOMCTB  IHIIEBBIX
IPOYKTOB.

10. Boma u ee cBoiicTBa

11. OcHoBHBIE (POPMBI CBSI3U BOJIBI C BEIIECTBAMH MUILEBBIX MPOIYKTOB

12. AXTUBHOCTH BOABI B THUIIEBBIX CHUCTEMax U €€ BIHUSHUE
HaWXCOXPaHsIEMOCTh

13. Onpenenenue coaepskaHusi BJIard B THUIIEBBIX CUCTEMAaX MPSMbIMU

MCTOJaMHM.




14

. Onpez(eneHHﬂ COJACPIKAHMA BJIalr'M B IMHIICBBIX CUCTCMAX KOCBCHHBIMU

MCTOOJaMHM.

15
16
crcTeMax
17
18

19.
20.
21.
22,
23.
24,
25,
26.
217,

. TpeGoBaHuUs K KaYECTBY MUTHEBOI BOJIbI

. Kpatkass xapakrTepucThka a30TCOAEpkAIIMX BEHIECTB B MHUILIEBBIX

. CTpoeHre aMUHOKHCIIOT

. XapaKTepUCTUKa MPOTEUHOTEHHBIX AMUHOKHUCIIOT
Knaccudukaiums aMUHOKUCIIOT

XUMHUUYECKHE CBOMCTBA AMUHOKHUCIIOT

INentuabe!l n nonuneTuabl. OCOOCHHOCTH IIENITUIHON CBI3H
benku, ux GpyHKINM U KpaTKasi XapaKTepUCTUKA
CrtpoeHnue 0enkoB

Knaccudukanus 6enxoB

buonornyeckasi IeHHOCTh OEIKOB

N3meHeHust 6eKoB Npu nepepadoTKe MULIEBOTO ChIPbS

N3meHenuss OenkoB TpW XpaHEHUH — (¢GU3UYEeCKue U (U3UKO-

XUMHUYCCKHUE ITPOLECCCHI

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

N3menenust 6€KOB MpU XPaHEHUH —XUMUYECKHE TTPOLIECChHI
N3meHeHust 6€IKOB MpU XPAHEHUH — OMOXUMUYECKHE MPOIIECCHI
N3meHeHust OeNKOB NpU XPaHEHUH — MUKPOOHOJIOTUYECKHE MPOLIECCHI
XapakTepucTuka 0eJIKOB Pa3IUYHOIO MUIIEBOTO CHIPbS
ConeprkaHne OCIIKOB B MUIIEBBIX CHCTEMaxX

Omnpenenenye JUMUI0B U UX KpaTKas XapaKTEPUCTUKA
CtpoeHue JUInuIoB

Knaccuduxanuys munuaos

OCHOBHBIE KUPHBIE KUCJIOTHI, BXOSIINE B COCTAB JIUTTUIOB
OCHOBHBIE CBOMCTBA KUPOB

DU3NKO-XUMUYECKHE TTOKA3aTEIIH KUPOB

KauecTBo xkupoB

OcHoBHBIE CBOMCTBA (pocounuaoB



41. OCHOBHBIE CBOMCTBA CTEPUHOB

42. OCHOBHBIE CBOICTBA BOCKOB

43. VI3MeHeHus )KUPOB MPH TEXHOJIOTHYECKOU 00paboTke

44. V3MeHeHus KUPOB MPU XPaHEHUN

45. ConeprkaHue >KUPOB B MUIIEBBIX CUCTEMAaX

46. buonornueckast 3PEKTUBHOCTD KUPOB

47. O011as XxapakTepuCTUKa YriIeBOJ0B

48. Knaccudukarus yrieBoJioB

49. CoxepxaHue yriaeBOI0B B MUIIEBBIX CUCTEMAX

50. YcBauBaembie 1 HEYCBaUBAEMBbIE YTIICBOBI

51. MoHocaxapuabl — XapaKTepUCTHUKa U CBOMCTBA

52. XapakTepucTHKa MeHTO3

53. XapakTepucTuka rekcos

54. Jlucaxapupl — XapaKTepUCTHUKA U CBOMCTBA

55. Tpucaxapuabl — XapaKTepUCTUKA U CBOMCTBA

56. CrtpoeHue Kpaxmalia U €ro CBONCTBa

57. CTpoeHue TJIMKOTEeHA U €T0 CBOMCTBA

58. CtpoeHue nHyIMHA U €T0 CBONCTBA

59. CtpoeHue KIeTYaTKu | €€ CBOWCTBA

60. [lekTHMHOBBIEC BEIIECTBA — XapaKTEPUCTHKA M CBOMNCTBA

61. i3meHeHus yrieBoI0B MPU XpaHEHUU

62. V3MeHeHMs] YrIeBOJOB MpPU TEXHOJOTMUECKOW OOpabOTKU ChIphS U
IPOAYKTOB

63. Moauduxkarus kpaxmana

64. Metoap! ornpeieNIeH sl YTIIEBOIOB B MUIIEBBIX CHCTEMAaX.

65. MeTobl BBIICNICHUS JIUTIUIOB U3 CHIPhS M MUIIEBBIX MPOJYKTOB U HX

aHaJIn3.

HUTorosoe TecToBoe 3a1aHue



Bapuant Ne 1
1. ITo mpoucX0KAeHUIO MUIIEBbIE CHCTEMBbI MOKHO KJIACCHPUIIMPOBATDH HA:
a) PactuTtenbHbIE 1 )KUBOTHBIE
0) )KuBOTHBIC U MUHEpAJIbHbBIC
B) MuHEpanbHbBIE U PACTUTEIHHBIC
r) PacTurenbHbIe, )KUBOTHBIE M MUHEPAIbHBIE v/

2.K oprann4yeckum BemiecTBaM OTHOCATCH:
a) GepMEeHTHI U CONH

0) Butamunbl 1 pepMeHTBI v/

B) Conu 1 BoJia

r) Butamunsl, conu u pepMeHTbI

3.Heoprannuyeckue BeniecTBa MpeacTaBjieHbl B BUJIE:
a) Couneit, hepMEHTOB U BOJIbI

0) depMEHTOB U KUCIIOT

B) Bopl, coneil u kucinorv’

r) Kucnor u coneit

4. Heopranmuyeckue 3J1eMeHTbI JeJSATCA HA TPYNIIbI:

a) Makpo31eMeHThl NyJIbTPAMUKPOITEMEHTBI

0) MUKpPOAJIEMEHTBI U YIBTPAaMUKPOIJIEMEHTHI

B) MakpoasieMEeHTbl 1 MUKPO3JIEMEHTHI

) MakpoaIeMEeHTBI, MUKPO3JIEMEHTHI HYJIbTPAMHKPOIIEMEHTHIV

5.OCHOBHBIMM MAKPO03JI€eMEHTAMHU, KOTOPBHIEBXOAST B COCTAB OPraHMYeCKHX
COeITMHEHU U, SIBJISTIOTCS

a) O, C, Hv

0) Br, Zn, I

B) Na, K, Se

r) Mg,Br, Al

6.K MUKpO3J1eMeHTaM OTHOCSTCS:
a) Na, K, Mg

0) Pb, Al, S

B) Zn, Cu, Sev’

r) Na, C1,K

7.Kak Ha3bIBAOTCS MHUIIEBbIE CHCTEMBI, COCTOSIIINE U3 MOJMMEPHBIX yI1€BOI0B
WIH 13 0eJIKOB:

a) Kuakue npoyKThl

0) XKeneobpasusie v’

B) [TacTooOpa3Hbie

r) )KupHooOpa3Hbie



8.IlpuMepsbI :KUPHOOOPA3HBIX MUIEBBIX CHCTEM:
a) TomaTHas macra, CBIpKOBas Macca

0) Mosoxko, CeIpKoBas Macca, MaiioHe3

B) CIIMBOYHOE MAcjI0, MaprapuH, Imokouamy’

r) CTynHu, renu

9.Kak Ha3pIBalOTCHl NHILEBbIE CUCTEMbl, MMeEKIHE TyCThble, KalleoOpa3HbIe,
TATYy4YHe, CJAU3UCTHIE CTPYKTYPbI:

a) Knerounoro crpoenus

0) XKeneoOpazHbie

B) IlacrooOpasubiev’

r) XKupnooOpasHsbie

10. CocTaB nuieBbIX NPOAYKTOB MOKETOBITH PACCMOTPEH € TOYKH 3pPeHUS:
a) MoJeKyJIapHOHOHHON Y

0) MounexymnsipHoit

B) MoHHOM

r) ATOMHOM

11. Kakumu ¢puzndecKumMu cBoiicTBamMu 00/1a/1aeT BoJAa:
a) Beicokas TemriepaTypa IiaBJICHUS, KUTICHUS U UCTIApCHUS
0) O6nanaet 6OJIBIIMM MTOBEPXHOCTHBIM HATSHKEHUEM

B) OGnagaetr 60JIBIION yACIbHON TEMIOEMKOCThIO

r) Bee Bhimenepeuncientnoev’

12. CBoiicTBa NUILEBbIX CUCTEM 3aBUCAT OT:

a) KonnuecTtBa comepxalieiicss BOAbl U €€ TEMIEPATYPOl KUTIEHUS

0) Kommuectsa comeprkaineiics Boabl U GOpMBI CBA3HU €€ C APYTUMH BEIECTBAME v
B) Y I€NbHON TEIIOEMKOCTH BOJIBI U (DOPMBI CBSI3U €€ C APYTUMH BEIIECTBAMU

r) Huuero u3 BeienepeyrcieHHOTO

13. Boaa B nuineBbIX CHCTEMAaX JAeJIUTCH HA:
a) CBOOOIHYIO U HECBSA3AHHYIO

0) N3omupoBaHHYIO U CBSI3aHHYIO

B) CBOOOIHYIO U CBS3aHHYIO v/

r) M301upoBaHHYIO U HECBA3AHHYIO

14. Kakue ocHoBHbIe (OpMBI CBS3M BOABI C BEHIECTBAMHM U CTPYKTYPHBIMH
3JIeMEeHTAMM MUIEBbIX MPOAYKTOB B NMOPsiAKe YObIBAIOLEH IJHEPIUH BbIAEJISIIOT:
a) Xumudeckas, QU3NKO-XUMUIECKast U (PU3NKO-MeXxaHuuecKasv’

0)Xumudeckasi ¥ CTpyKTypHast

B) Xumnueckas U (pU3NKO-XUMHYECKast

r) XuMu4eckas, CTpyKTypHasi, pU3nKo-XuMuieckas

15. Kakoe coxep:kanue BOAbI B Msce:
a) 24-32%



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

16. K nummeBbIM cucreMaM ¢ akTuBHOCTBIO oT 0,90 mo 0,95 orHocsaATcH
cJeayroime NPoayKThI:

a) Bapenbe, Mmyka, kpyna

0) MoJioko, IIOKOJIa]T

B) Kedup, cmerana, cbip

r) Xi1e6, BeT4rHa, TBOPOrY’

17. MakcuMajibHasi aKTHBHOCTh BOJbI, JONMYCTHMasi B CYXUX cHcTeMax O0e3
MOTEPH KeJIaeMbIX CBOMCTB, I0JIKHA COCTABJISATD:

a) ot 0,54 10 0,65

0) ot 0,34 10 0,50v

B) ot 0,65 o 0,85

r)or 0,95 10 1,0

18. O61mas :xeCTKOCTh BOJbI J0JI’KHA COCTABJIATD:
a) He 6ojee 7 Mr-sKB/nv’

0) 6osee 7 Mr-sKkB/

B) He Oosiee 10 Mr-sKkB/n

r) 6onee 10 Mr-skBs/n

19. Koau-ungekc (KOJHYECTBO KHUIIEYHLIX NAJ0YeK B OJHOM JIUTPe BO/bI)
JA0JIKHO COCTaBJISATD:

a)ooinee 5

0) 6onee 3

B) He Oonee 3 v

r) HE Ooree 5

20. M3 oO0mero coaep:kaHMsl a30TCOAEPKAIIMX BelIeCTB OCHOBHYH JI0JIK0
COCTABJISAIOT:

a) benku v HeOENKOBBIE COEAUHEHHS v

0) YrieBosl

B) AMMUaK

r) XKupsi

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

0) 1,7-3%

B) 8-38%v

r) 6,8-10%

22. AMUHOKHCJIOTBI — DTO:


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, coaepxaniye KapOOHWJIBHYIO TPYIIYy UM HECKOJIBKO THIPOKCUIIBHBIX
rpynmn

0) BemectBa, cogepraniue KapOOHUIBHYIO TPYIITY U aMUHOTPYIIITY

B) BemmectBa, conepikariye KapOOKCHIBHYIO TPYIITY X aMHHOTPYIIITY Y

r) BemectBa, coneprkanue ruIpOKCUIBHYIO TPYIIITY U aMUHOTPYIIITY

23. AMMHOKHUCJIOTHI KJIacCH(PUIUPYIOTCS HA:
a) [lukinueckue U reTepoluKINnYecKue

0) AIIUKINYECKHE U TOMOIIMKIMYECKHUE

B) Llukim4eckue 1 roMOIUKINYECKHE

') AIMKIMYECKHE U IUKINIECKHEY

24. IukJan4yecKkre aMMHOKHUCJIOTHI BKJIIOYAIOT B ce0si:
a) [ OMOIMKINYECKHE U TETEPOLIUKINYECKUE v’

6) MoHoaMrHOKapOOHOBBIE U TUAMHUHOKAPOOHOBHIE

B) MoHOaMHHOIUKapOOHOBBIE U TMAMUHOIUKAPOOHOBBIE
r) Huuero u3 BeilienepeyrcieHHOrO

25. B KaKHuX COCTOSIHUSIX MOT'YT CYyIIeCTBOBATH 0€JIKHU:
a) Kuzkom u razoo0pazHOM

0) [HomyxuaKomMu TBEpAOM

B) TBep/1I0M U ra3000pazHoOM

1) JKuaKoM, OIYKHIKOM U TBEPIAOM v

26. Ykaxure coaep:kaHue BOJAOPOAA B Oeskax:
a) 15-17,6%

0) 0,5- 2,5%

B) 21,2 - 23,7%

r) 6,57, 3%v

27. Camblii 001111011 U3 U3BECTHBIX B HACTOsIIIEE BpeMsl 0€JIKOB:
a) [lentun

0) Turunv’

B) [lenicun

r) Keton

28. /lenarypanueii 0ej1ka Ha3bIBAKOT:

a) l3meHeHmss B ero OMOJOTHMYECKONH AaKTUBHOCTH WM (U3NKO-XUMHUYECKHUX
cBoiicTBax v’

0) Pazpymmenue cTpykTypsl OeKa B pe3ysibTaTe BIUSHUS BPEIHBIX (PaKTOpOB

B) I3MeHeHus B CTpyKType Oenka

r) Pa3pyiienne 6enKOBbIX COeTUHEHHI

29. Ilo pacTBOpUMOCTH OeJIKU KIACCH(PUITUPYIOT HA:
a) ATb0yMUHBI, TTIOOYJIMHBI U TPOJIAMHHbI



0) I'mroTenHsbl U MPOTEHOUIBI
B) [IporaMuHbBI TUCTOHBI
r) Bee Brimenepeunciensoe v’

30. Yka:xxure rpynimy 0eJK0B, KOTOpPbl¢ PACTBOPHAIOTCH B BOJAE, 4 IPH KUNSTYEHUH

CBEPTHIBAIOTCS:
a) 'uctonbl

0) AbOYyMHHBIY
B) [ moTaMuHbI
r) 'noOynuHbI

31. Ykaxure rpynmny 0eJ1K0B, KOTOpbIe He PACTBOPSIeTCH B BO/Je, 2 PACTBOPHIOTCH

B ¢J1a0bIX pacTBopax ot S 10 15%:
a) ['mctonsl

0) [IponamMunbl

B) AIbOYMUHBI

r) I'moGymuab Y’

32. KazeuH (TBOPOT) fAIBJIsIeTCS IPUMEPOM JIJIsI:

a) ®ochonporen0Bv’
0) JIunonpoTen 108

B) XpOMOITPOTEUI0B
r) ['mukonporenoB

33. Conep:kanue 0eJIKOB B MOJIOKE COCTABJISIET:

a)3-4% v
6) 10 - 15 %
B) 13-14 %
r)2-5%

34. CyrouHasi NOTPeOHOCTH B 0eJIKaX I B3POCJIOr0 YeJ0BEeKa COCTABJISIET:

a) 7 rpamM Ha 1 Kr Macchl Tena

0) 6 rpamM Ha 1 KT Macchl Tea

B) 5 rpamMM Ha | KT Maccel Tena v’
r) 3 rpamMa Ha | Kr mMacchl Tena

35. B3aumopeiicTBue JeHATYPHPOBAHHBLIX MOJIEKY.JI

KPYIHBIX YACTHII HA3bIBAETCS
a) I'maparanueit

0) dectpykuueit

B) ArperupoBanuemMv’

r) Jernaparanuei

36. H3MeHeHHMe 0eJIKOB NpPH XPaHEHUH
rPyNmbl:

MUIEBbIX

¢ oOpa3zoBanuem 0oJiee

NMPOAYKTOB [1eJUTCHA HA



a) XumMudeckue u GU3nIeCKue MpOIECChI

0) Xumuyeckue 1 OMOXUMHYECKUE MPOIECChI

B) ®u3nueckue U HU3NKO-XUMHUECKHUE TTPOIIECCHI
r) Bee Bhlinenepeuncientnoev’

37.CKoJIbKO BbIe/sieTcsl KKAJ NpH ycBoeHnu 1 rpamma Gesika:
a) 8 Kkkai

0) 4 xkan v’

B) 5 KKaj

r) 3 KKan

Bapuant Ne 2
1.Y10o oTHOCUTCSI K BeleCTBaM, OOJILIIMHCTBO M3 KOTOPBIX MPEACTABJISIOT
c000H c10KHBbIE 3(PUPHI KAPOOHOBBIX KUCJIOT U CIIUPTOB:
A) munuaer;*
b) yrineBobr;
B) 6enku;
') BUTAMUHBI;

2. KakoBa ocHOBHAasi QyHKIIMSI JIUITUIOB:
A) TpaHCcHiOpTHas;

b) 3amuTHas;

B) snepreruueckas;*

I') bepmenTaTuBHas

3. KakoBbl OCHOBHbIC (PYHKIMHU JIUITHIOB:
A) T'mnpodoOHOCTE;

b) HepacTBOpUMOCTH B BOJIE;

B) BepHO TOIBKO «A¥;

') BepHO «A» u «by»;*

4. Kakue mnoJiMHeHACBILIEHHbIE JKMPHbIe KHCJIOThI, HECHHTe3HpyeMble
OPraHN3MoOM 4YeJI0BeKa, BXOAAT B COCTAB KUPOB:

A) nuHONEBas;

b) nuHonenoBas;

B) apaxunononas;

') Bce BhILIENIEpEUHCIIEHHOE™®

5. Ha kakue rpynnsl o NpoMCXo0KACHUIO AeJAT KUPbI:
A) HaCBIIIIEHHBIC U HEHACBIIIICHHBIE;

b) pactutenbHble U KUBOTHBIE; *

B) npocTble U CII0XKHBIE;

I') mpenenbHbIE HENpEIEIbHbIE

6. 13 4ero Mo:kHO 100BITH PACTHTEJIbHbIE )KUPbI:



A) MOJIOKO;

B) *upoBbIe TKaHM,
B) mskoTh miogos;*
I') xpsmm

7. K kakoMy BHY KMBOTHBIX KHPOB MOKHO OTHECTHU KONBITHBIH KHUP:
A) xunkue;*

b) TBepabie;

B) I'azo06pa3Hsbie;

I') cyxue

8. OT 4ero 3aBUCHT Ka4eCTBO U COAEP:KAHHE 'KUPOB Yy PACTCHUI:
A) Bo3pacrTa;

b) nona;

B) crenenu ynuranHocTy;

') kiIuMaTUYeCKUX yCIOBHMA™

9. KakoBblI 1aHHBIE 0 COEPKAHNHU )KMPOB B MaprapuHe:
A) 2,3%;

B) 55%;

B) 82,5%;*

N 12,1%

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

b) 0,4-20%;

B) 5,8-33,6%;

10,8-1,1%

11. CkoJbKO B CYTKH HEO0OX0AUMO KMPOB B3POCJIOMY YeJI0BEKY:
A) 30-50mr;

b) 80-100mr;*

B) 120-180mr;

') 200-400mr

12. KakoBo [ejieHMe JKHPHBIX KHCJIOT, BXOASIIMX B COCTAB JKHPOB, B
3aBHCHMOCTH OT XapaKTepa CBSA3HU YIJIEPOJHbIX ATOMOB B YIJIEPOJHOM LEeNu:
A) HacCBHIIIEHHBIC U HEHACHIIIICHHBIE,

b) pacturenbHbie U )KUBOTHBIE;

B) npocTeie u ClOXKHBIE;

I') mpenensHBIE U HENIpeaSIbHbBIC™

13. Kaky1o KOHCHMCTEHUMIO MMeeT PbIOUH KUP NPU KOMHATHOH TeMIieparype:
A) xeneobpa3Hyro;
b) IN'a3000pa3ny1o;



B) Teepayto;
I') XKuakyro™*

14. KakoBa TeMneparypa IjiaBJeHUs >KUPOB MOJIOKA:
A) >37°C;

B) <37°C;*

B) <10°C;

) =37°C;

15. KakoBa ycBOsIeMOCTD KHPA POraToro cKora:
A) 90%;*

b) 50%;

B) 97%;

I 20%

16. Kakoil u3 (U3HKO-XMMHYECKHX I[OKa3aTeseil KUPOB IOKA3bIBAET,
CKOJIbKO MI €IKOro Kajus Tpeldyercsl AJiasi HeWTpaaM3amuM CBOOOIHBIX
JKMPHBIX KHCJIOT:

A) IEpEeKUCHOE YUCIIO;

b) iiogHoE uncno;

B) kucnotrHoe uuncno;*

') aneTuiabHOE YKCIO

17. Kakoii u3 QU3MKO-XHMHYECKHX II0Ka3aTeJeH KMPOB IOKa3biBaeT
cojep:kaHUe B JKHpe MPOAYKTOB MOJUMEpPH3alMH W BO3pacTaer mo Mepe
yBeJTHYEeHUs MPOA0LKHUTEIbHOCTH HATPEBAHUSA JKUPA:

A) BA3KOCTB KHPOB;*

b) koaddurmenT npenomiienus;

B) Temniepatypa naBieHus;

') onTudeckas MIOTHOCTH

18. Kakoii BUJ ruipo/iu3a ;Kupa NpouCXoIuT MOJ JeiicTBHEeM JIUNA3:
A) MHIIYKIIMOHHBII;

b) rugponutuueckuii;

B) HedepMeHTaTUBHBIN;

I') bepmenTaTuBHBIA™

19. B kakoM mpoaykTe MO:KHO HA0/II0AaTh INIyOOKMH I'MAPOJIM3 KHPOB NPH
U3rOTOBJIEHUH M 0COOEHHO NPU XPAHEHUM:

A) MOJIOKO;

b) 6ekon; *

B) MOpKOBB;

') iorypt



20. B kakoM mnepuoae CaMOOKHMCJICHHMSl JKHPOB He OOHapPYKMBAIOTCS
OKHCJIMTEIbHbIE NPeBPALICHUS:

A) MHIIYKIIMOHHBIH;*

b) BakyymHBIii;

B) nporopkanue;

') MOCTUHIYKITMOHHBIH

21. Kakoe Ha3BaHHe HOCHUT MPOIECC OKUCTEHHS KUPOB, XapaKTepu3youiics
HCYE3HOBEHHEM OKPACKH, YIJOTHEHHEM KHPA, MOSIBJEHUEM CAJUCTOM
KOHCHCTEHINHU:

A) CaMOOKHUCIICHHUE;

b) runponus;

B) ocanuanue;*

') mporopkanue

22. Ha CcKOJIBKO Ipynm MOXHO Pa3fejuTh NPOAYKThI, 00pa3ymoumiuecs mnpu
ABTOOKHMCJICHHMH M TEPMUYECKOM OKHMCJICHHUU:

A) 6;

b) 3;*

B) 5;

N4

23. IIpucyrcTBHEeM 4ero MOKHO O0BSICHUTH €AKHH 3aIax ropejoro B mpouecce
HArpeBa ’KUpa:

A) akpoJieuHa;*

b) nunas;

B) kucnor;

I') depmenToB

24. Kakoii npeacTaBuTe/Ib 300CTEPUHOB Y4aCTBYeT B 00pa30BaHMU FOPMOHOB
HA/ANMO4Ye4YHUKOB u Ipyrux BAB:

A)CTUTMacTEPHH;

b) neuutus;

B) kedanums;

I') xonectepun;*

25. Kakoii NpeACTABUTEIb ¢purocrepunoB npu 00, ry4eHuMn
YAbTPa(u0J1eTOBLIMH JIYYaAMH NEePexXoauT B BUTaMuH /I;

A) X0onecTepuH,;

b) remornoOuH;

B) sprocrepoan;*

') sprocrepun

26. KakoBo coaep:kaHue CTEPHHOB B )KMPAX SIMYHBIX 5KEJITKOB:
A) 1,6%;*



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

27. Kakoil CJ0KHBIH 3()MP OTHOCUTCH K IpPyIIie KUPONOJOOHBIX BeIlecCTB,
NMOCTPOEHHBIX J(PUPooOPa3HO M3 BBICOKOMOJIEKYJSIPHBIX OJHOATOMHBIX
CIIMPTOB U BHICHIUX MOHOKAPOOHOBBIX KUPHBIX KHUCJIOT:

A) XKuUpHI,

b) docdonunmmsr,

B) crepunsr;

I') Bocku™

28. UTo siBJIsIeTCS MPEACTABUTEEM BOCKOB KHUBOTHOTO MTPOUCXOKIEHUSA:
A) TYENUHBIN BOCK;

b) nanonuH;

B) cniepmarier;

') Bce BhIIEnIEpeUncIeHHOE™®

Bapuant Ne 3
1.BbICOKOMOJIEKYJIAPHbIE OPraHMYecKHe BellecTBa, COCTOSIIHME M3 ajib(da-
AMHHOKHCJIOT, COeTMHEHHBIX B IEMOYKY MENTHIHOM CBA3BIO — ITO:
a) Jlunumger,
b) YrieBonsr,
c) benku

2.Monomepamu 0e1KOB ABJISIIOTCS:
a) MoHocaxapubl;
b) AMHHOKHCIIOTHI;
) I'nuuepuH.

3.YcraHoBuTe COOTBETCTBHE:

A.IlepBuuHas cTpykTypa 1.JIokanbHOE YIIOPSI0YMBAHUE dbparmenTa
MOJUIENTUIHON eI, CTaOMIIM3UPOBAHHOE
BOJOPOJHBIMU CBSI3SIMU

B.BropuuHnas cTpykTypa 2.1IpocTpaHCTBEHHOE CTPOEHUE MOJUIENTUAHON LEMH,
MMEIOLINE KOBaJICHTHbIE U TUAPOGOOHbIE
B3aUMOJIENCTBUS

C.TpetnuHas CTpyKTypa 3.BzaumHoe pacnonoKeHue HECKOJIBKUX
MNOJIMIIENTUIHBIX LIETIeH B COCTaBe €AMHOI0 OEIKOBOIO
KOMILIEKCa

D.YerBepruunas crpykrypa | 4.IlocnenoBarenbHOCTh aMUHOKHCIOTHBIX OCTAaTKOB B
MOJMNENTUIHON LEnn

4.A3MeHeHMe MPOCTPAHCTBEHHOM CTPYKTYPbI 0eJika Moj BO3AeCTBHEM BHEIIHUX
(¢axrTopos — 310:




a) I'maponus;

b) Jlenarypanus;
C) Penaryparus

5.1Ipu ycBoenum 1 rpamma Oesika BblaejsieTcsi:
a) 15 kkaJ sHEpruu;
b) 4 kkan sHepruu;
c) 10 xkan sHeprUH

6.Kak HasbIBaeTcs siBJIeHHE, 00paTHOE HA0YXaHMIO, T.e. OTAeJeHHe BOAbI OT reJis?:
a) Jlemarypanus;
b) I'moparanus;
c) CuHepesuc

7.B3umoneiicTBHe [EHATYPHPOBAHHBIX MOJIEKYJ Oelka ¢ oOpa3oBaHuem OoJiee
KPYIHBIX YACTHUIl HA3bIBACTCH:

a) ArperupoBaHHEM;

b) Jleruapararius;

c) Jenatypanus

d)

8.JlecTtpykumsi — 310:

a) V3meHeHne OCJKOB CBS3aHHO C HMX pa3pylICHHEM MaKpPOMOJICKYJd C
otmieryieHueM cHadaja yeryunx BemectB (NH3, H,S, CO,, PH3), a 3arem mocie
JETOIUMEPU3aluu OeNKoBOM OMOMOJIEKYJIbI BOJOPACTBOPHUMBIX
a30TCOJIEPKAIINX BEIIECTB;

b) BzaumoneiicTBue ¢ BOJOH, MOCTYHAOIIEH U3 OKPYKAFOIIEH CPEJIbI;

c) Iloreps OemkaMu CBSI3aHHOM BOJBI IO BIUSHUEM BHEIIHUX BO3ICHCTBHIA

9.I'1aBHOI 0CO0EHHOCTBHIO ICHATYPAIMHU 0€JIKOB SBJIAETCH:
a) Menstorcs Gpu3HUECKHE CBOMCTBA, 8 XUMUYCCKUI COCTAB OCTAETCS MIPEIKHUM,;
b) Mensirorcst huznyecKue CBOMCTBA U U3MEHSIETCS XUMHUUYCCKUI COCTaB;
C) M3meHeHUI HE TPOUCXOIUT.

10.YcTaHoBuTe COOTBETCTBHE:

A.80 -90°C 1.0tnenenue Heopranumveckoro ¢ocdopa, obpazoBanue NHj,
H,S, H,CO4

B.6onbme 90°C | 2. AMUHOKHMCIIOTBI, BCTyNas BO B3aMMOJEHCTBUE C YIIIEBOJAMH,
MO/IBEPrasch PACHICIUICHUIO TOJ[ JCUCTBHEM TEMIEepPaTypbl |
OKHCJIUTEIPHOMY PAa3J0KEHUI0 B TPHUCYTCTBHHM KHCJIOpPOJa B
BO3JlyXe, 00pa3yloT COEIUHEHUS, HEJOCTYIHBIC PaCIICTUICHUIO
dbepmenTamMu, W pacmagasch A0  HU3KOMOJEKYJSPHBIX
COCIMHEHMI MPOUCXOIUT MOTEPs 00IIEro a3ora

C.6onbuie 100°C | 3.He BbI3BIBAaET CYLIECTBEHHBIX HM3MEHEHUH aMUHOKHCIOTHOIO
cocTaBa




11.Kak Ha3pIBaeTcsl peakuus, IPU KOTOPOH NMPOMCXOAUT XUMHMYECKAs] peaKuus
MEK1Y AaMHUHOKHCJIOTOH M €axXapoM, KaK NPaBWJo, npu Harpesanuu. Ilpumepom
TAKOM peaKLHUH SIBJISIETCH KapKa Msca WJIM BbINleYKa XJie0a, Koraa B mpoiecce
HAIpeBaHUsl NHUIIEBOI0 MNMPOAYKTA BO3HUKACT THIHMYHBINA 3amax, UBeT M BKYC
NMPUIOTOBJEHHOM MUIU?:

a) Peakuus Maiisipa;

b) Peaxuus Kydepona,;

C) buyperoBas peakuusi.

12.ABTO0JIM3 3TO:
a) CrapeHue OCIKOB M KOJUIOHOB, COIMPOBOXKIAIOIICECS CHIKECHUEM CIIOCOOHOCTH
O€JIKOB K HAa0YXaHUIO U PACTBOPUMOCTH;
b) Ilpornecc, 00ycOBICHHBIN AeHCTBHEM (DEPMEHTOB CaMOTO MPOJIYKTA;
C) JlenaTtypaius OCIKOB, COJIEPIKAIINXCSI B MOPECHCTEMAX.

13.Ykaxure npaBuibLHYIO N0OCJ€0BATEJIbHOCTH ABTOJIM3a MsIca:

a) CospeBanue (mpoTeosn3 OSJIKOB) — MIyOOKHUil aBTOIM3 (pacmaj OSIKOB, YKUPOB)
— mocney0oiiHOe OKOYeHEHHE (HAKOIJICHME MOJIOYHOM KHCIIOThI, 0Opa30BaHUE
HEPaCTBOPUMOT'O OEIKOBOT0 KOMIUIEKCA — AKTOMHO3UHA);

b) IlocneyOoitHoe OKOYeHEHHE (HAKOIUICHHE MOJIOYHOM KHCIOThI, OOpa3oBaHUE
HEPACTBOPHUMOI0 OEJIKOBOTO KOMILJIEKCA — aKTOMHO3WHA)— TIIyOOKHUU aBTOJIM3
(pacnan OenkoB, xxupoB)— Co3peBanue (MMPOTEOJINU3 OCIKOB);

c) IlocneyOoitHoe oKodeHeHHE (HAKOIUICHUE MOJIOYHOM KHCJIOTBI, 0Opa3oBaHUE
HEpPaCTBOPUMOTO OEIKOBOrO0 KOMILIEKca — akTomMuosmHa) — Co3peBaHue
(mpoTteonu3 0enKoB)— TIIyOOKHid aBToJIN3 (pacnaj OCJIKOB, KUPOB).

14.YcTaHOBUTE COOTBETCTBHE:

A.®Ousnueckue u ¢usznko-xumuueckue | 1.I1poueccsr, 00yCIJIOBIICHHbIE

MIPOLIECCHI neicTBreM (depMeHTOB camoro
OPOAYKTA

B.Xumuueckue npoieccol 2.I'nuenue, TyOOKHi pacraj OEIKOB U
POAYKTOB 170 THIPOJIN3a,
COTIPOBOXKAAFOIIIECECS o0Opa3oBaHHEM
NPUATHOMIAXHYIINX BEIIECTB

C.buoxumMuyeckue nporecchl 3.Crapenue O€NKOB M  KOJUIOWUIOB,
COTIPOBOXKAAFOIIIECECS CHIDKCHHEM
CIIOCOOHOCTH O€NKOB K HaOyXaHHMIO U
PacTBOPUMOCTHU

D.MuxkpoOuosioruyeckue npoiecchl 4.]lenatypatusi G€JIKOB, COAEPKALIUXCS
B MOpecUcTeMax

15.Kakoe npyroe HazBanue 0eJIKOB?:
a) IlporeuHsr;
b) IlexTuHbI;
c) IlenTo3HLI



16.Penatypauusi — 310:
a) HapymieHue ecTeCTBEHHOU CTPYKTYphI OelKa;
b) IIporecc caMOOKHCICHHUS AaMUHOKHUCIIOT;
C) BoccraHoBieHHE €CTECTBEHHON CTPYKTYPhI OeJIKa.

17.K kakoii cTpyKType 0ejika OTHOCUTCSH I7100yJa?:
a) IlepBuuHoii;
b) BropuuHoii;
c) TperwuHoii;
d) YeTBepTHUUHOIA.

18.®epMeHTaMU HA3BIBAKOTCS
a) OeIKU-KaTaTu3aTOPhI;
b) Oenku-peryasTops;
C) JeHaTyparthl.

19.Kaxkoii peakumneit MOKHO OOHAPYKUTH OeJIKH?:
a) KCaHTOIPOTEMHOBOM;
b) ¢ moMoInpo mepMaHranaTa Kajwus;
C) C IOMOIIBIO PEAKIIMU «CEPEOPSHOTO 3EPKaIay.

20.YkaxuTe, K KAKOMY KJIACCYy BelleCTB OTHOCUTCS IreMOIJI00uH
a) aMHHOKHCIIOTHI,
b) Genku;
C) moJiMcaxapubl.

Bapuant Ne 4
1. ¥YrieBogamm Ha3bIBAKOT:

a) HeoaHopoaHbIE B XUMHUUYECKOM OTHOIICHHH BEIIECTBA, OOIBITUHCTBO
U3 KOTOPBIX TPENCTABISIOT COOOM CHOXKHBIE A(UPBI KapOOHOBBIX
KHUCIIOT ¥ CIIUPTOB

b) IIupoko pacmpocTpaHEHHbIE B IPUPOJIC COSNUHEHNSI, BKIIOYAOIINE B
csoii coctas C, Hy u O,, o6mieit hopmynoin C,H»,0,

C) OpraHuyeckhe BeIIeCTBAa, COJACpKalIMe KapOOKCHILHYHO W aMHHA
Ipyniy

d) Bce BhIIICIIEpEUNCICHHOE

2. Kakue BemecTBa He OTHOCUTCS K CJIOKHBIM yriieBogam?
a) Jlucaxapusl
b) Onurocaxapuisl
C) Monocaxapuibl
d) IMonmcaxapumbl

3. KakoBa cyTo4yHasi 1OTPeGHOCTD YIJIEBOJ0OB Y B3POCJIOro 4eaoBeKa?



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

4. Kakmue BellecTBa OTHOCATCS K Aucaxapuaam?
a) Caxaposa
b) Maibrosa
c) Jlakro3a
d) Bce BhIIIeIIepeunciIcHHOE

5. B cocTaB NUIIEBBIX CHCTEM Yallle BCEro BXOIAT:
a) Ilenro3ssl
b) I'ekco3bl
C) BepHo ToJIBKO a
d) Ob6a BapuaHTa BEpHBI

6. Kak Ha3bIBaeTcsi s)KWBOTHBIX KpaxmaJ?
a) [aukoreH
b) Llemrono3a
C) ManHo3a
d) I'enmnocrat

7. B kakux cucTemMax NPUCYTCTBYeT KpaxmaJu?
a) B xonderax
b) B oBomax
c) B momoke
d) B kaprodene

8. Kakasi M3 HHIKeNepeYrCIAeHHbIX (POPMYJI OTHOCHTCS K IeHTo3aM?
a) C7H1105
b) CsH100s
¢) CsH120
d) C6H1206

9. B cocTaB 4ero BxoauT pudo3a?
a) PHK
b) JTHK
c) Bepno TosibKO 6
d) Oba oTBeTa BEepHBI

10.B xakoM COCTOSTHMH HAXOASATCS reKco3bl?
a) B cB0OOAHOM M CBSI3aHHOM
b) Tonbko B cBOOOAHOM
C) TosbKO B CBA3aHHOM




d) B HecBoOOIHOM

11.Kak nmo-apyromy Ha3bIBalT IJIIOKO03Y?
a) TpoCTHHKOBBIN caxap
b) BuHorpaanslii caxap
C) MoouHbIit caxap
d) KnyOHu4HBIN caxap

12.T'aj1aKT03a BXOJUT B COCTAB:
a) IleHto3HI
b) ManabTo3bI
c) JlakTo3bI
d) I'exco3bl

13.B kakoii nuieBOI crucTeMe MPUCYTCTBYET MAHHO3a?
a) B xoxype s1010Ka
b) B koxype anenabcuHa
C) B xoxype kuBu
d) B xoxype OanaHa

14. Kakasi M3 HUKeNePeYncJIeHHbIX (POPMYJI OTHOCHTCH K Aucaxapuaam?
a) CioH»O011
b) C12H1102;
c) C11H»01;
d) CxHi50;

15.lucaxapuapl ObIBAIOT:
a) BoccranaBnuBaroriue
b) HeBoccranaBnuBarorme
C) BepHo TosBKO a
d) Oba oTBeTa BEepHBI

16.KakoBo cojep:kaHue caxapo3bl B CaXapHOii cBeKJie?
a) Mo 50%
b) o 35%
C) J1o 20%
d) o 45%

17.B kakoii nuieBo# cucTeMe NPUCYTCTBYeT TPU(PPYKTO3aH?
a) B oBomax
b) B monoke
c) B kaprodere
d) B pxxaHo#i Myke

18.Kakumu cBSAI3SIMHU CBSAI3aHbI MEKAY CO00i 0CTATKM MOHOCaXapua0B?



a) [MHMKO3UMIHBIMU
b) MonHbIMU

c) BoaopoaubiMu
d) HenonspabiMu

19.Kakas u3 HuKenepeducjaeHHbIX GOpMYJ OTHOCUTCSI K KpaxMajaam?
a) CsH130g
b) (CgH150¢)n
) CeHis06
d) (CeH10Os)n

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

21. AnyJanH — 3T0:
a) OcCTaTKH TIIIOKO3bI
b) Ocratku kpaxmaia
C) Ocrtatku GPYKTO3BLI
d) Ocrarku caxapo3sl

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

23.K nNeKTHHOBBIM BellleCTBAM OTHOCSTCS:
a) IlexTHHOBAs KUCIIOTA
b) IlexTun
c) IIporomexTun
d) Bce BbllenepeyncieHHOE

24.KakoBo cojepkaHue MNEKTUHOBBIX BellIeCTB B ThIKBe?
a) 0,3-0,5%
b) 0,5-0,6%
c) 0,3-1,5%
d) 0,3-1,7%

25.KakoBa MoJieKy/JIsIpHAsi Macca MEKTUHOBOW KHCJIOTHI?
a) 25-200 T
b) 65-150 T
c) 35-195T



d) 25-150 T

26.11ens110103a — 3TO NPUPOAHBIIi:
a) Jlucaxapun
b) Monocaxapun
c) Omurocaxapun
d) Honucaxapun

27.a-TJ1I0K03a o0pa3yeTcsi P THAPOJIN3e:
a) Caxapo3sbl
b) Kpaxmana
¢) Kneruatku
d) I'mukorena

28.Campblii cjaaKkuid U3 caxapoB — 3TO:
a) dpykrosza
b) I'moko3a
C) ManbTO32a
d) Pubo3a

29.Bpi0epuTe BelecTBa, KOTOPbIE SIBJASIOTCS MPHUPOIHLIMH MOJHUMepaMu?
a) Kpaxwman
b) I'muxoren
¢) Lemmronosa
d) Bce BhlIIenIepeunciacHHOE

30.KakoBa cyToyHasi NIOTPeOHOCTH KPaxMaJia y B3pocjioro yejaoBexka?
a) 50-100r
b) 25-40 r
c) 350-400 r
d) 85-120r

Bapuanr Ne §
1.MakcuMaibHasi AKTMBHOCTb BOJbI, JONYCTHUMAsi B CyXMX cucremax O0e3
NOTEPH KeJIaeMbIX CBOHCTB, COCTABJISIET:

a) 0,36-0,50 6)1-2 8)0,5-0,6 1) 0,34-0,50
2. OCHOBHYI [10JII0 Aa30TCOAEPKAMUX BeNIeCTB B MNHUILEBBIX CHCTEMAaX
COCTABJISAIOT:

a) [lentuner 6) benku B) Hutpater r) Hutputst

3.Kakoii 0ey10K, N3 HUIKE MePeYnCJIeHHbIX, COAEPKUTCH B KYKypy3e:
a) AneO0ymun 0) I'moOymma B) ['motenuu 1) [moteHuH

4.11poTenHbI COCTOAT U3:



a) OctaTtkoB aMUHOKHUCIOT 0) CIOXKHBIX OCIKOB B) AMUHOKHCIIOT U CaxapoB T)
AMMHOKHCIIOT C )KHUpaMu

5.Kak Ha3pIBaeTcsi W3MEHEHHE TPOCTPAHCTBEHHOH CTPYKTYPbI 0ejIKa MO
AeficTBUEM BHEIIHMX (pAaKTOPOB:
a) Jderunparanusa 0) Okucnenue B) [enatypauus 1) Co3peBaHue

6. Kakas cTpykrypa Oejika He MoJABepraercsi pa3penieHuIo Mpu JeHaTypanum:
a) [lepBuunas 0) Bropuunass B) Tpetuunas r)UerBepTUuHas

7.CK0/1bKO He3aMEeHUMbIX AMHHOKHUCJIOT BXOJAUT B COCTAB 0€JIKOB:
a)l0 06)3 B)& 1)l2

8. Heopranuyeckne BelecTBa B MUIIEBbIX CHCTEMAX MPeACTABJIEHbI B BUjI€:
a) Couneii, pepmenToB U Bogsl  0) DepMeHTOB U KUCIOT B) Bojbl, coneit u
kucinot r) Kucnot u conen

9. OCHOBHBIMH MaKpO3JIEMECHTAMHU, KOTOPbIC€ BXOAAT B COCTAB OPraHuIe€CKHUX

COeIMHEHHIT MUIIEBBIX CHCTEM, SIBJISTIOTCS:
a)O,C,H 0)Br,Zn,I B)Na, K, Se r)Mg,Br, Al

10. K MuxkpoajiemeHTam, COAepKAIUMCH B IUIIEBbLIX CHCTEMaX OTHOCATCSH:
a) Na, K, Mg ©0)Pb,Al,S B)Zn,Cu,Se r) Na,Cl,K

11. CBoiicTBa NUIEBbIX CUCTEM 3ABUCAT OT:

a) KonnuecTtBa comepxalieiicss BOAbl U €€ TEMIEPATYPOi KUTIEHUS

0) KonuuecTBa coneprkarieiicst BOJIbI 1 POPMBI CBSI3H €€ C JPYTUMU BEIIECTBAMU
B) Y I€NbHON TEIIOEMKOCTH BOJIBI U (DOPMBI CBSI3U €€ C APYTUMH BEIIECTBAMU

r) Huuero u3 BeienepeyrcieHHOTO

12. Boaa B nuIieBBIX CHCTEMAX J€JIUTCH HAa:
a) CBoOOHYIO U HECBsA3aHHYIO  0) V301MpoBaHHYIO U CBSI3aHHYIO
B) CBOOOAHYIO ¥ CBsi3aHHYIO0 T) M301MpOBaHHYIO M HECBS3AHHYIO

13. Kakue ocHOBHBbIe (GOpMBI CBSI3H BOABI C BelIECTBAMU U CTPYKTYPHBIMH
3JIeMEeHTAMM MHUIIEBbIX MPOJAYKTOB B MNOpsjAKe YyObIBaomeidl IHeprum
BbIJIEJIAIOT:
a) Xumuueckasi, Gu3NKO-XUMHUUYecKasi U PU3NKO-MeXaHnyeckass 0) XuMuueckas u
CTPYKTypHas
B) Xumuyeckas U (QU3NKO-XUMHUYecKass T) XHUMUYECKas, CTPyKTypHasi, (pU3HKO-
XUMUYECKas

14. AMMHOKHMCJIOTHI — 3TO:
a) BemectBa, comeprkaniue KapOOHUIBHYIO TPYIITY U HECKOJIBKO THAPOKCHIBHBIX

IpyII



0) BemectBa, coneprkaiue KapOOHHJIBHYIO TPYIIITY U @aMUHOTPYIIITY
B) BemiecTBa, conepxaiiue KapOOKCUIBHYIO TPYIIITY U aMHHOTPYIITY
r) Bemiectsa, copeprkariye TupOKCHIIbHYIO TPYIIITY U aMUHOTPYIIITY

15. ITo pacTBOpuMoOCTH 0eJIKH KIacCH(PUIUPYIOT HA:
a) AnbOyYMHHBI, TJ100YIMHBI U IPOJIAaMUHBIO) [ JTFOTENHBI U TPOTEHOMIBI
B) [IpomamMubbIn TUCTOHBI T) Bee BhIenepedncieHHoe

16. Ykaxure rpymnmny O0eIKOB, KOTOpbIe PACTBOPAITCA B BoJAe, a IpH
KHIITYCHUM CBEPTHIBAIOTCH:
a) 'ucrousl 0) AnbOymuHbIB) ['mtoTamunbl 1) ['0OYIUHBL

17. Ka3zenH (TBOpOr) SIBJISeTCS MPUMEPOM 0€eJIKOB:
a) ®ocdonporen1oB0) Jlunmonporen o B) XpOMOMPOTEHUIOBT) [ THKOMPOTEHI0B

18. B3ammoneiicTBHe eHATYPHPOBAHHBIX MOJIEKYJ ¢ oOpa3oBaHueM O0oJiee
KPYIHbIX YACTHI] HA3bIBAETCS:
a) 'mnparanueit 0) Jlectpykiuelr B) ArperupoBanuemr) Jleruaparaiueit

19. Kakasi ¢BsiI3b BO BTOPUYHOM CTPYKTYype Oesika?
a)  KoBanentHas mossipHas 0) MHWownas  B) Bomopomnas  r) Bce
BBIIIETIEPEYUCIICHHOE

20.9T10 paccYUTHIBAIOT JJIA OLIEHKH OMOJIOTHYeCKOM IEHHOCTH 0eJIKoB?
a)  AMUHOKHUCIOTHBIH ckop 0) CyTouHyIO HOTPEOHOCTH OeiKa

B) CreneHb ycBoeHus Oenka 1) Bce BbllenepedrcieHHoe

21. K Y€MYy INPUBOAUT BbICOKaHA BJIAKHOCTD B IIHMIIIEBLIX CHCTEMAaX:

a) 3aMeIJIeHHe XUMHUYECKUX TTPOIICCCOB; 0) 3ameyieHUE OMOJITOTHUECKUX
MPOIIECCOB;

B) HecrolikocTh B XpaHEHUHU; r) 3aMeIUIEeHHOE pa3BUTHE
MHUKPOOPTaHU3MOB;

22. JJjieMeHTapHBbI COCTAB 0€JIKOB COJIePHKUT:
a) Li, Mg, Na, Ca, F; 0) P, Fe, In, K, Zn; B)C,O,N, H,S; r)
Y, V,Ag, W, U;

23.B kakoii cTpyKTYype MoJieKyJia Oesika cBepHyTa B ''cniupaJsp' ?
a) [lepsuunas 0) Tperuunas B) UerBeptuunas r) BTopuunas

24. Kakue BuAbI Jerupartanuu 0eJIKOB CylIECTBYIOT:
A) Ilpsamas u oOpatnas; 6) O6patumas u HeoOpaTuMasi;

B)Bricokas u Huszkas; 1) [Ipocrtas u cioxHas.

25. Meroabl onpeae/ieHUs1 COAEPKAHNSA BOAbI B MMILEBBIX cUcTeMax?



a) [Ipsimble, KOCBEHHBIE, pedpaKTOMETPUUECKUN 0) ApOuTpakHbIil, CyXoil,
a30TCOICPKAIIUNA
B) Y CKOpeHHbIH, aOcopOIMoHHbI T) PedpakTomerpudeckuii, menTUAHBIN

26. Jlunuabl PpacTBOPSIIOTCS BO BCeX HUIKE TMePevYHCJeHHBbIX BelecTBax
Kpome:
a) O¢up 0) Boga B) benzon r) Xiopodopm

27. K noJinHeHaChIEHHbIM KUPHBIM KMCJI0TAM OTHOCATCS BCe, Kpome:
a) JlunoneBas 0) JluHonmeHoBas B) AkpwioBas T') ApaXxuJI0HOBas

28. YUeMm BblllIe i1OHOE YHUCJIO, TEM KHUP:
a) Jlerue okucnsercs ©0) CraHoBuTcs Oosiee ycToMuMB K XpaHeHuto B) He
okucinsercs r) Her BepHoro orsera

29. KupHble KHCJIOTHI, BXOASLINE B COCTaB KUPOB, B 3aBHCHMOCTH OT
XapakKrTepa CBSA3H YIJIEPOJAHBIX ATOMOB B YIJI€BOJAOPOJIHOM LENH JAeJISATCH Ha:
a) TPOCThIE M CIIOXKHBIC 0) TBepIble U KUIAKUE B) Mpe/eNibHbIE U
HEMpe/leNbHbIE  T) HACBHIIICHHBIC U HEHACKIIIICHHbIE

30. Kakoili (pM3HKO-XUMHUYECKHUH IMOKA3aTeJb KMPOB NMOKA3bIBAET, CKOJIbKO
MWLJINTPAMMOB €IKOI0 KaJIusl, He00XO0AUMOro isi HeHTpaau3alMu, Kak

CBOOOJHBIX, TAK M CBS3aHHBIX C TJIMLIEPUHOM JKMPHBIX  KHCJIOT,
coaepxkamuxcs B 1 r xxupa:

a) KUCJIOTHOE YHUCIIO 0) oJIHOE YMCIIO  B) YKCJIO OMBUICHUSI T) MEPEKUCHOE
YHCIIO

31. JlunugaMu HA3BIBAKOT:

a) HeomHopojaHbie B XHUMHUYECKOM OTHOIIECHUM BEIECTBA, OOJBIIMHCTBO U3
KOTOPBIX MPEJCTABISAIOT COO0M CI0KHBIE 3PUPHI KAPOOHOBBIX KUCIIOT U CITUPTOB
0) Opranudeckue COCAMHEHUS, COJEpXKAIINe AaJIbJCTUAHYI0 WIH KETOHOBYIO
TPy U HECKOJIBKO THAPOKCUIIOB

B) Oprannueckue BEIecTBa, COAepKaIue KapOOKCUIHHYIO 1 aMUHOTPYIIITY

r) Bce BhilIenepedrcieHHOe BEPHO

32.0T1 4yero 3aBUCHT CKOPOCTHb OKHCJICHUSA KUPOB?
a)OT xuMuueckoi mpupojbl 0)OT KOJMYECTBEHHOTO COOTHOIIEHHS B)BepHo
Tosbko a T) O0a BapuaHTa BEpPHBI

33.Kakue :KUpPHbIe KUCJIOTHI, He CIIOCOOHBI K peaKUUsM NPUCOeIuHeHus ?
a) Haceimennsie  0) [Ipenenvubie B) Henaceimennsie 1) HempenenbHbie

34. Kak Ha3bIBaeTcsl B3aHMOeiiCTBHE KHCJIOPOAAa M OCTATKOB >KHUPHBIX
KHCJI0T?



a) BsI3KoCTh KUPOB 0) OxucieHue >XUpoB B) 3alJIeCHEBEHHUE KUPOB T)
OcanuBanue KUpoB

35. Kak Ha3bIBaOTCH BHICOKOMOJIEKYJISIPHbIE THAPOAPOMATHYECKHE CITUPTHI?
a)Kupet 06) Dochonunuasl B) Bocku 1) Crepunbl

36. K kakomMy KJIACcCy OTHOCAT OpPraHUYecKHe COeJMHEHUsl, COJep:Kaluue
AJIbJerHIHYI0 WIN KETOHHYIO TPYIIY U HECKOJIbKO CIUPTOBBIX THIPOKCUJIOB:
a) Oenku  0) yriieBombl + B) JIMMHABI  T) TOPMOHBI

37. Kakyio 0011y10 MOJIeKYJIAPHYI0 GOPMYJIy HMEIOT IreKCO3bI:
a) CeH1206 +  6) CsH1205 B) C7H140; r) C12H2,01

38. UT0 OTHOCHUTCSA K MOJMCAXapUIaM:
a) Kpaxmall, TTUKOreH, Ppykro3a  0) Kpaxmai, JeKCTPUHBI, IEeJUTI0I03a +
B) MaJIbTO3a, IJII0K034a, JJAKTO3a  T') TJIIMKOI'eH, MAJIbTO34, JJAaKT03a

39. Uro sBJIsE€TCH MOHOMEPOM KpaxMaJia
a) o-TJII0K03a U B-ppykro3a ©O) ramakrosza B) f-TIOKO3a T) 0-TJIFOKO3a

40. CKoJIbKO aTOMOB YIJIEpOJa BXOAUT B COCTAB MPOCTHIX YIJIEBOJOB:
a)3-7 0)1-3 B)4-8 1)24

41. Iucaxapuabl ObIBAIOT:
a) IIpocTeie u cinoxHele 0) PacTBOprMBIE U HEPACTBOPUMBIE
B) BoccTanapnuBaroiiye 1 HEBOCCTaHABIUBAIOIIINE r) Het BepHoro oreera

42. YTo Takoe riamKorex?
a) )KuBotHbill kpaxman ©0) PacturenvHbiii kpaxman — B) JKUBOTHBIN XKHp  T)
PacturenbHebIi xKup

43.Kakmue 1Be TayTOMepHbIe (POPMbI HMEKOT reKCO3bI?
a) AMUHO3bI U HUTPO3bI 0) AJBIO3BI U KETO3bI B) MaHO3bI U MUJIO3BI r)
["anakTo3bl U (heHO3bI

44. Kak BbIrJasaauT popmyJia s Kpaxmasaa?
a) (C5H1207)n 6) (C12H22016)n B) (CsHloolz)n F) (C6H1005)n

45. Kakoil cBA3bI0 COCAMHEHBbI MEKAY C000il OCTATKH IJIIOKO3bI B MOJIEKYJIE
aMHJIO3bI:

a) B — 1,4- TIMKO3UIHBIMHA CBSI3sIMH  0) o — 1,4 — TTIMKO3UIHBIMU CBS3SIMU

B) TJHKO3HUJIHBIMHU CBSI3SIMH T) o — 1,6 — TIIMKO3UIHBIMH CBS3SIM

Bapuant Ne 6
1. Yro o3Ha4aeT BhIpaskeHUe « aAKTHBHasl BoAa»?



a) [Ipecnas Boga 0) Cnankas Boga B) Conenast Boma 1) CBOOOAHAS BOMA

2. CK0JBbKO aMHHOKHCJIOT BXOJHUT B COCTaB Oejka?
a)25 0) 37 B)20 1)40

3. B 3sieMeHTapHBIN coCcTaB 0€JIKOB BXOJUT:
a) Yraepong ©6) Asot u Bojgopoa B) Kucinopon r) Bee BblenepeuncieHtoe

4. Kakue cTpyKTYpbI 0€J1KOB CyLIECTBYIOT?
a) [lepuunas 0) Bropuunas B) Tpetuunas 1) Bce BelmenepeuncieHHoe

5. Kakas cBsi3b B IEPBUYHOM CTPYKTYpe Oesika?
a) KoBasientHas nossipHas  6) KoBaneHntHas HenosisipHas B) Bomopoanas 1)
HNonnas

6. UTo paccYuTHIBAKOT AJIS1 OLEHKH OMOJIOTMYeCKOM EeHHOCTH 0eJIKOB?

a) AmuHOKUCIOTHBIH ckop ©0) CyTrouHyro nmotpeOHoCcTh Oenka  B) CrerneHb
yCBOEHHUs Oelka

r) Bce BhinienepeyrcieHHoe

7. Kakum myTémM MoOKeT ObITh yAajleHAa XHMH4YECKH CBSI3aHHAsi BOJAA W3

npoaykra?

a) XUMUYECKUM B3auMoiecTBUEMO) PU3HUECKUM B3aMOJIEHCTBUEM

B) @U3UKO-XMMUYECKUM  B3aUMOJECHCTBUEM r) buonornueckum
B3aMOJIENCTBUEM

8. Kakummu cBoiicTBaMHu 00/1a1a10T AMMHOKHUCJIOTHI?
a) SABnstorcst ampoTepHBIMHU dJEKTpoUTaMuO) SBIAIOTCS amM(pOTEPHBIMU
HEDJIEKTPOJIUTAMU
B) SIBIIAIOTCS AMDJIEKTPUKAMU T) SIBISIOTCS MOTYNPOBOAHUKAMU

9. B me104HOM cpeie OMIMOJISIPHbIe HOHbI AMUHOKHUCJIOT NEPEXOAST B?
a) Aamnonsl 6)Katuonsl B) [IpoTonsr 1) Heiiponsr

10. A3sorcoaepxkamue, BbICOKOMOJICKYJ/ISIDHBbIE, BBICOKOIOJMMEPHbIE
coeIMHEeHUsI KOJUIOWIHOW NMPUPOAbI HA3BIBAKOT:
a) YraeBoabl 0) menTuabl B) aMUHBI  T) O€NKuU

11. B numeBbIX cucTeMax 0eJIKH CyIeCTBYHOT B COCTOSIHUSIX:
a) )KUJAKOM U TBEPJIOM 0) TBEpIOM H TMOIYKUIKOM B) TBEpPJIOM U
ra3000pa3HOM T') KHUIKOM, TIOTYKHUJIKOM, TBEPIOM

12. I'7100y/IMHBI UMEIOT XapPAKTEPUCTHKY:
a) pacTBOPSIIOTCS B BOJE, IPU KUIISIYEHUU CBEPTHIBAIOTCS



0) HE3HAUYMTEIHLHO PACTBOPSIOTCS B BOJE, XOPOIIIO B CIUPTE KOHIICHTPAILIUEH OT
60 mo 80%

B) HE PACTBOPSIOTCS B BOJIE, PACTBOPSIOTCS B CJIa0bIX pacTBopax oT 5 10 15%

I') HE paCTBOPUMBI B BOJIC, CJIA0BIX KHUCIOTaX, MIe0uax

13. Tlorepss OeaxkamMm CBSI3AHHOW BOJAbLI MOJ BJHUSHHEM BHEIIHUX
BO3/1eMiCTBUM HA3BLIBAETCH:
a) rujparauuet 0) geruaparanuieil B) arperupoBaHUEM T) IECTPYKIMEH

14. Kakue ObIBalOT BUABI AeCTPYKUMHU 0€JIKOB:
a) teruioBass  0) (epMEHTaTUBHAsI B) TEIUIOBas U (pepMEHTATHUBHAA r)
TEeII0Basi, pepMEHTATUBHAS, MOJIEKYJIIpHAs

15. YUemy paBHa aKTHBHOCTb BOAbl B CBE€XKHX IHUIIEBBIX CHCTEMAaX C

BBICOKHM CO/IepPKAHNEM BOIAbI?
a) 0,95-1 6) 0,9-0,95 B) 0,65-0,85 1) 0,5-0,65

16. Kak BBITVISAUT NEPBUYHASA CTPYKTYpPa 0eJIKOB?
a) llemouka ©6) Cnupans B) Kimy6ox 1) MHOXeECTBO KITyOKOB

17. Kakue coeqHeHHs] OTHOCAT K XpoMonporenaam?
a) Kazeun, xazennoren 0) Xnopodwmui, remornooun  B) [IpoTenH, MyKoubl
r') AMHUHOKHUCJIOTBI

18. Kakue npoueccbl OTHOCAT K CHHepe3ucy?
a) 'nuenue ss61oka 0) PaccrmanBanue npoctokBamu B) bpoxeHue tecta 1)
IIeperonka cnimpra

19. Boaa B Buje MeJbyaiillUX Kamejlb HAa MOBEPXHOCTH cpe3a
yep:KUBaeTCs 3a CYeT...

a)IOBEPXHOCTHOTO HATSKCHMUSI 0)BHYTPUMOJICKYJISIPHOU CBSI3U

B)UOHHOM CBSI3H I')KOBAJICHTHOM CBSI3U

20. Kakue 0eJIkM OTHOCATCH K IVIMKONpoTEenaam ?
a)IpOTEUHbl ~ O)BUTAMHUHBI  B)XOJIECTEPUHBI I')MYLUHUHBI 1 MYKOHJIbI

21. Boaa, obuagaomass MAKCUMAJIbHOW JHeprued CBsI3H, HAXOASIIASICHA B
BU/Jl€ THUAPOKCUJILHBIX HOHOB, JHM00 3aKJIHYE€HA B KPHUCTAIOTHAPATHI,
HA3bIBAETCHA:

A) Xumuueckas; b) ®usnueckasa; B) ®uzuko-xumMmyeckas; I)
AKTHUBHa,

22. K yeMy NpMBOAUT BBICOKAS BJAKHOCTH B NMUIIEBbIX CHCTEMAX:
A) 3amenneHue XHMHYECKHX IPOLIECCOB; b) 3amennenue
OMOJIOTMYECKUX MTPOIIECCOB



B) HecrolikocTh B XpaHEHUU; [') 3amennenHoe pas3BuTHE
MUKpPOOPTaHU3MOB;

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

24. IIpoueHTHOE co/lepKkaHUe YIiIepoaa B 0eJIKax COCTABJIsIeT:
A) ~ 1%; b) ~ 50%; B) ~ 90%; I') ~ 20%;

25. K kakomy mnpoueccy MOKHO OTHeCTH IIy0OOkMi pacnag 0ejKoB ¢
o0pa3oBaHMeM HeNPUSTHONAXHYIIMX BelleCTB:
A) IlnecneBenue; b) PxaBneHnue; B) bpoxenue; I
I'nuenue;

26. CuoxkHble 3(UpPHI BBICHIMX KMPHBIX KHCJIOT M BBICHIMX CIHPTOB
HA3BIBAKOTCS:
A) Kupst b) Crepunst B) Bocku I') Crepounst

27.K pacTuTeJIbHBIM TBEPABIM KHUPAM OTHOCHTCS:
a) OJMBKOBOE Macio 0) [lonconneunoe Macio B) Macno kakao r)
JIpHsIHOE Macio

28.UT0 NpouCXOaUT NPHU IMAPOJIUTHYECCKOM pacnaje :KUpPOB:
a) Kup npimMuT u paznaraercs  0) OOpasyeTcs MIMIEPUH U KUPHBIC KUCIOTHI
B) Huuero He npoucxonutr 1) Kup xunur

29.Kakue >KHpPHbIe KHCJIOTHI SIBJSIIOTCS Hau0oJiee BA)KHBIMM H 4YacCTo
BCTPEYAIONIUMHUCS B JKMPAX:

a) KJIyMnaJ0oHOBas, apaxuI0HOBas, SpyKOBas, KalpoOHOBasI

0) KanpuHOBasd, JAypUHOBAsI, MUPUCTUHOBAS, apaxUHOBAs, OereHOBas

B) MAJIbLMUTHUHOBAS, CTEApUHOBAS, OJICMHOBAs, IMHOJIEBAs, IMHOJICHOBAS

I') JIMTHOLIEPUHOBAS, SPYKOBasi, OJICMHOBAs!, NaIbMUTHHOBAS

30. Kakasi(-ue) npuunHa(-bl) IOTEeMHEHUS )KUPA:

a) HAKOIJIEHUE B JKUPE TEMHOOKPAIICHHBIX MPOIYKTOB OKUCIICHUSI CAMOI0 JKUPa
0) 3arpsi3HEHHE KUpa BEIIECTBAMHU MUPOTEHETUUYECKOr0 paciaja HarpeBaeMoro
B JKHpE MPOAYKTa

B) peakiiusi MeJIaHOUIMHOO0Opa30BaHUS

I') BCE BBIIIE IEPEUHCICHHOE

31.0061uM CBOMCTBOM JHUIIAI0B ABJIACTCH:
a) HUx pactBopumocTs B Bojie 0) VX cBepThIBaHUE
B) Ux rumpodoOHOCTh 1 HEpacCTBOPUMOCTh B Bojie  T) VX aeHaTyparus



32.YT0 NpouCcX0uT NPH YBeJMYeHUH IBOHHBIX CBA3eH B MOJIeKYyJIe Kkupa?

a) IloBbimaercsi CKOPOCTh €0 OKUCIICHHS 0)[loHmxkaercs CKOpOCTb €ro
OKUCJICHUS

B) Paznoxxenue 1) I'maponus

33.baarogapssi kKakomy (akTopy HemnpeaeJbHble SKHPHbIE KHCJIOTHI
o0s1amaloT 0o0Jiee HM3KOM TeMIEPATYPOH ILUIABJEHHUSI 1O CPABHEHHIO C
npeaeJbHbIMHU?

a) brnarogapst Hanuuui0 ABOMHOMN CBS3U 0) bnarogapst mx cmocoOHOCTH K
pEeaKIUsM OKUCIICHUS

B) biaropapsi cBouM CTpyKTypHBIM KOMIIOHEHTaM B IMIPUTOTOBJICHUU

r) bnaronaps ux HU3KON MOJIEKYJISIPHOIN Macce

34.I'mapoJn3 ;KUPOB MOKET ObITh:

a) Tonbko ¢pepmentatuBHbIi  0) TosbKO HehepMEHTATUBHBIN

B) depMEeHTATUBHBIN 151 He(epMEHTATHBHBINT) Hwuuero n3
BBIIIETIEPEUNCIICHHOTO

35. Ilpomecc, XapakTepu3yWIUMHCs HMCYE3HOBEHHMEM OKPACKH H
YILUIOTHEHHEM KHupa:
a) 3arap 0) OcanuBanueB) [Iporopkanue 1) OkucieHue

36. Kakoii oOmein ¢opmyioii BbIpaKaeTcs JJIEMEHTAPHBIA COCTaB
YIJIEBO/IOB:
a) ChHonz 6) CiHzn  B) CyH2nOn 1) CiyH2n20,

37. I'nmoko3a, GppykTo3a, rajJakro3a OTHOCUTCH K :
a) K Tpuo3aM ©0) K TeTpo3aM  B) K IEHTO3aM  T) K reKco3am

38. Kak BbITJISIINT peaKkus CIMPTOBOIr0 OPOKeHHS IJIIOKO3bI:
a) C¢H1206 = 2C,HsOH+2CO, 6) CgH1,06 = 2C3HsOH+H,
B) C5H1005=3C2H5OH+C02 F) C5H1205=2C3H603

39. HepacTtBopumoe B BoJe NMOJMMEPHOe BelleCTBO, BXOAsIee B COCTAB
KpaxmaJa, - 3To
a) UHyJIUH 0) remapuH B) aMWio3a TI') aMUJIOTIEKTHH

40.K nmeHT03aM OTHOCHUTCS:
a) ®pykro3a ©0) Pubo3a B) I['moko3a 1) [amakrosa

41. Kakoii CBA3bI0 COeIMHEHBI MEKAY CO00H OCTATKH IIIOKO3bI B MOJIEKYJIe
aMHJI03bI:

a) P —1,4- rmuko3uAHBIMU CBsI3sIMH  0) o — 1,4 — TTIUKO3UIHBIMU CBSA3SIMH

B) TJHKO3HWJIHBIMHU CBSI3SIMH T) o — 1,6 — TIIMKO3UIHBIMH CBS3SIM



42.Kakmue yrieBoJabl Ha3bIBAKOT YCBOIEMbIMHU ?

a) Pacmeruistorest noa neiictBueM EpMEHTOB 10 OJIUTOCAXAPUIOB
0) Pacimennsitores non aeictBueM (pepMEHTOB 710 JUCaxapHuioB

B) Pacmenmstorcs noa aerictBreM (hepMEHTOB 0 MOJIMCAXaPUA0B

r) Pacimenssitores nox aeiictBreM pepMEHTOB 10 MOHOCAXapUI0B

43.Kak BbIrassauT ¢gpopmyJia AJjisl Aucaxapuaon?
a) C»H1011 6) C11H2015 B) C1oH20011 1) C13H24014

44 . Kaky1o oKpacky iaeT aMuj103a, BCTyNas B peakuuIo ¢ iiogom?
a) Cunroro  0) @uoneroByro  B) Kenryro 1) OpaHxeByro

45. KazeuH (TBOPOT) ABJISIETCHA IPUMEPOM O€JIKOB:
a)  ®ocdomporenoBd)  Jlumomporeunaos B)  XpOMOIIPOTEHUIOBT)
['mukomnporen 0B

46.AMHHOKHCJIOTHI — 3TO:

a) BemecTBa, comepkamiye KapOOHIIBHYIO TPYIITY U HECKOJIBKO THAPOKCHIIHHBIX
TPy

0) BemectBa, coaeprkaliue KapOOHUIBHYIO TPYIITY U aMHUHOTPYTIITY

B) BemecTBa, copeprkariie KapOOKCHIIBHYIO TPYIITY ¥ aMUHOTPYIIITY

r) BemectBa, coaeprkarniue THIPOKCUIBHYIO TPYIITY ¥ aMUHOTPYIIITY

Bapuant Ne 7
1. O kakoil BoAe wuIeT peyb: HAXOAUTCS B MHUKPONPOCTPAHCTBAX,
00pa30oBaHHBIX MEeMOpPAaHAMH U BOJIOKHMCTBIMHM CTPYKTYPaMH KJIETOK?
a) Aacop6uuonnas  6) OCMOTHYECKHU-TIOTJIOICHHAS
B) AZICOpOIIMOHHO-CBsI3aHHas T) OcMoTHYecKas

2. B kakux cucreMax cojep:Karcs rj00yJuHbI?
a) I'peumxa, oo 0) Mosioko, cok B) Msico, stitiia 1) OBoOIIH, 371aKOBBIC

3. Kak Ha3biBaeTcsi M13MeHeHHe 0eJIKa CBA3aHHOE ¢ pa3pylIeHHeM ero
MAaKPOMOJICKY.JI:
a) Jdermaparauusa 0) Henarypauus B) [ectpykiust 1) OkucineHue

4. Ykaxure rpynny OeJKOB, KOTOpPble He PpacTBOpPsieTCd B BoAe, a
pacTBOpPSIOTCS B CJ1a0bIX pacTBOpax ot S 10 15%:
a) 'mctonst  0) [lponamunbel  B) AnbOymuHbsl 1) ['0OyIHHBI

5.K yeMy npuBOIMT BbICOKASl BJIAKHOCTDH B MMILIEBbIX CHCTEMAX:
a) 3aMeJIeHue XUMHUYECKUX MPOIeccoB;  0) 3amemyieHne OMOJIOTHYEeCKUX
IIPOLIECCOB;
B) HecToiikocTh B XpaHeHHH; T) 3aMEIJICHHOE Pa3BUTHE MUKPOOPTaHU3MOB;



6.J71eMeHTapHBIH COCTaB 0€JIKOB COIePIKHUT:
a) Li, Mg, Na, Ca, F; ©)P,Fe, In,K,Zn; B)C,O,N,H,S; n)Y,V,Ag,
W, U;

7. IIpouecc nmepexoaa 4eTBEPTHYHOM CTPYKTYPHhI 0€jIKa B IEPBUYHYIO:
a) Jlectpykmus; 0) I'mnpartanusi; B) ArperupoBanue; T) JleHaTypanus;

8. Kakas rpynma 0eJIKOB COCTOMT HX IPOCTHIX 0€JIKOB M He0eJIKOBOM
rpynmnsbi:

a) [Iponamunser; 0) [Ipotewast;  B) [moOymunaer, 1) [IpoTeunsr;

9. Onpenesaure peakuuro Maiiepa:

a) AMuHOkuCIOTHl + Okcuapl = DOepMEHTHI; 0) benku + Oxcugpl =
MenaHOUIMHBI;

B) benku + VYrimeBoapl = AMHUHOKHUCIIOTHI; r) YraeBoael + benkum =
MenaHOUIMHBI;

10. Kakune npouecchl, NpoTeKaOmie B MUIIEBbIX CHCTEMAaX He OTHOCAT K
MHUKPOOHOJIOTHYECKHM:
a) [InmecueBenne; 0) ABtonu3;  B) bpoxenue; 1) [HHeHUE;

11. B kakom Buae(ax) MoOkKeT IMepeMelIaThbCs KaNWLIsIPHAs BoJa B
Kanuuisipax?

a) B Buge xkunkoctu u napa 0) B Buge xxunkoctu B) B Bune napa

r) B Buze TBepioro BemecTna

12. B kakoii cTpykType 0eJIKH CBEPHYTHI B "'ciupaJsp' ?
a) [lepeuunas 0) Tperuunas B) UerBepTuunas 1) Bropuunas

13.Kakue BUABI 1erHAPATALMH CYyIIECTBYIOT:
a) I[Ipsamas u oOparnas; 0) Obpatumas u HeoOpaTuMmas;
B) Bricokas u Huzkas; T) [IpocTtas u crnoxHasi.

14. MeToabl onpeesieHUs COAECPKAHUA BOAbI B MUIIEBBIX CUCTEMAX?
a) IIpsmble, KOCBEHHBIE, pepaKTOMETPUUECKUN

0) ApOuTpa)kHbIi, CyXOH, a30TCOAEPKAIIII

B) YCKOpeHHbIN, aOcopOIMoHHbIl T) PeppakTomMerpudeckuii, NenTUAHBINA

15.K MUKpPOOHOJI0THYECKHM NPOLeccaM U3MEHEHHsI 0eJIKOB IPH XPaHECHUM
OTHOCHTCSH?

a) Hakorutenue kucimor 0) Co3speBanue OenkoB B) OOpa3oBaHHE MENTHIOB
r) 'Huenue

16. K 1iunouniamM oTHOCUTCSH:
a) ®ocormunepuast 6) Bocku B) Crepouasl 1) Bee BolmenepeuncieHHOS



17.B npucyTCTBHH KAaKHUX BeIIeCTB KHPbI CIHOCOOHBI 00pPa30BLIBATH C
BOJ0M CTOMKHUE IMYJIbCHH:
a) KaranuzatopoB 6) OmynsraropoB B) MHruburopor r) Ddupos

18.I1pn HarpeBaHuM CBbILE KAKOH TeMIEePATYPbI :KUPbI PA3PyILIAKOTCH:
a) 200°C 6)150°C B)300°C r)180°C

19.Kak BoIirasauT ¢gopmyJia cTeapuHOBOM KUCJIO0ThI:
a) CH3(CH,)14COOH 6) CH3(CH,);-CH=CH-(CH,);,COOH
B) CH3(CH,)4-CH=CH-CH,-CH=CH-(CH,);COOH 1) CH3(CH,);,COOH

20.Kakue BUTAMUHBI PACTBOPSHIOTCH B KUPAX?
a) C,B 6) A JI,E, K B) B5, Bs F) C

21.B 3aBHCHMMOCTM OT CTPOEHHMSI NOJSIPHOH rpynnbl (ochoraTuIupPUIbI
JeJISITCS Ha:

a) docharuaunxommusl  0) PochaTUAMIITAHOTIAMUHBI

B) @ocharuauicepunsl  T) Bee BhIenepeyncienHoe

22. OT 4ero 3aBUCHT YCBOSIEMOCTD KUPOB?

a) OT HuX CIOCOOHOCTH BCTYNaTh B PEAKIUIO MPUCOSAUHEHHUS 0) Ot
TEeMIIepaTyphl MIABJICHUS

B) OT crocoOHOCTH 00pa30BBIBaTh CTOMKHE 3Mylbcud ) OT TeMiepaTypsl

3aMep3aHus

23.®epMeHTATHBHBIH IMAPOJIH3 KUPOB MPOUCXOIAUT MO AeilicTBUEM ?
a) AmunoB 0) ®ocharumos B) Kaporunoumor 1) JInnas

24. K HenpeaeJbHBIM KMPHBIM KHCJI0TAM OTHOCATCS:
a) MoHoeHoBbIE U UeHOBBIE  0) TpHEHOBBIC U TETPACHOBHIE
B) [lenTacHOBBIE U TeKcacHOBbIE T) Bce BhlenepeynucieHHoe

25. IMpoaykrhl, o0pa3ywinuecs NPU aBTO- M TEPMUUYECKOM OKMCJIECHUM,
MOZKHO Pa3JeJIuTh Ha:

a) IlpomyKThl OKHCIUTEIBLHON JECTPYKUMH S>KUPHBIX KHUCJIOT M TPOAYKTHI
M30MEpHU3aALIUN

0) IIpoayKThl OKHUCIUTEIBHOM JECTPYKIIMU IKUPHBIX KHUCIOT U TPOAYKTHI

OKHUCJICHUS, COAEpXKallMe TMOJMMEPU30BAHHBIE WJIM KOHIAECHCHUPOBAHHbIC

YKUPHBIE KACIIOT

B) IIpoaykThl m30MepH3alUM W OKHUCIEHHBIE TPUTIULIEPUIBI r) Bce
BBILLICTIEPEYNCIICHHOE

26. Ha xakue rpynnsl 1eJsT YIJIeBOAbI:



a) HACBHIIIICHHBIC W HEHACHIIICHHBIE 0) MPOCTHIE W CIOXKHBIE + B) MATKHE H
TBEpJBIC T) KUIKHUE U TBEPAbIC

27. Kak MO:KHO 3anucaTh 001ee ypaBHEHHE THAPOJIN3a IUCAXaPHI0B:
a) C5H1005+H20=3C6H1206 6) C2H4+H20=C2H5OH
B) C3H6+H20=C3H7OH F) C12H22011+H20=2C6H1205

28. Yto M3 mosimcaxapuaoB MOAXOAMUT IO/ ONMMCaHUe: « Oesiblii aMopdHbIH
MOPOLIOK, HE pacTBOpsieTcsl B XOJ0AHOM BoAe. B ropsueii Boxe OH
pa3z0yxaeTt u 00pa3yeT KOJJIOUAHBIN PACTBOP» :

a) eJUTI003a 0) IIIMKOTeH  B) KpaxMall +  T) IeKCTPUHBI

29. IIpu ruaposuse KpaxmaJ pacnagaercs 10:
a) oo — D — rmokonupano3sl  0) B — D — dpykronupanoszsr  B) D — rimoko3sl
r) 0 — [JIFOKO3bI

30.Bbi0epuTe NeKTHHOBBIE BellleCTBA:
a) IlexTuHOBasg KHUCIOTa 6) Ilextun B) IIpomnonexkTux r) Bce
BBINICTICPEUUCIICHHOE

31. Monocaxapuibl BCTYNAalOT B XHUMHYeCKHE pPeaKIiH, CBOICTBEHHbIE
KAKUM rpynnam?

a) KapOonunbHo 1 rugpokcuiibHoi  0) Hutporpynne u kapOOHUIIbHON

B) AMuHorpynne u kapookcuibHoi 1) KapOokcuiibHast U THAPOKCHIIbHAS

32. Kak Boirjsaur ¢gopmyJia 1ist AMcaxapuaon?
a) CH12011 6) C11H2,012 B) C12H2,011 F) C13H24014

33. Kak BBITJISIUT HeNb COeAMHEHHsI MOJIEKYJI Y TJIMKOTreHe?
a) He passerBnennass  0) CunbHO pa3BeTBiieHHass B) Pa3BeTBieHHas T)
ITocnenoBarenbHas

34. Ilorepsn OeaxkaMuM CBSI3aHHOM BOAbI T1OJ BJUSIHMEM BHEIIHHUX
BO3/1€MCTBUI HA3bIBACTCSH:
a) ruaparanueii 0) germaparamnueil B) arperupoBaHMeEM TI) AeCTPYKUMEH

35. Kakue ObIBAIOT BHABI 1eCTPYKIUH 0€JIKOB:
a) terioBass  0) gepMeHTaTHBHAs ~ B) TEIIoBas M (pepMEHTATHUBHAs r)
TeryioBasi, pepMeHTaTUBHAS, MOJIEKYJIIpHAs

36. AMHHOKHCJIOTHI — 3TO:

a) BemectBa, coxmepxamue KapOOHMJIBHYIO TPYHNIy U  HECKOJBKO
TUAPOKCHIIBHBIX TPy

0) Bemecta, coneprkaiue KapOOHHIBHYIO TPYIIITY U @aMUHOTPYIIITY

B) Bemiecta, coneprkaiue KapOOKCHUIbHYIO TPYIITY U aMUHOTPYTIITY



r) BemectBa, cogepxanme ruIpoOKCUIbHYIO IPYIITY U aMUHOTPYIIITY

37. Ilo pacTBOpUMOCTH 0€eJIKH KJIacCH(PUIUPYIOT HA:
a) AnbOyYMHHBI, TJ100YIMHBI M IPOJIAMUHBIO) [ JTFOTENHBI U TPOTEHOMIBI
B) [IpomamMubbIn TuCTOHBI T) Bee BhIenepedncieHHoe

38. DuieMmeHTapHBII COCTAB 0€JIKOB COIEPHKHT:
A) Li, Mg, Na, Ca, F; b) P, Fe, In, K, Zn; B)C,O, N, H,S;
NYyY,V,Ag, W, U,

39. [IpoueHTHOE COEpP:KAHME YIIePoaa B 0eIKaX COCTABJISAET:
A) ~ 1%; b) ~ 50%; B) ~ 90%; I') ~ 20%;

40. K kakomy mpomeccy MOKHO OTHeCTHM IJIy0OOKMH pacmajg 0eJIKOB ¢
o0pa3oBaHHeM HeNPUATHONMAXHYIIMX BellEeCTB:
A) IlnecHeBenue; b) Pxasnenue; B) bpoxenue; I
I'nuenue;

41.Kakue coeMHeHUSA OTHOCAT K XpoMonporenaam?
a) Kazeun, xazennoren 0) Xnopodwi, remornobun  B) [Iporenn, MyKkouabl
r) AMUHOKHUCIIOTBI

42. Kakue npoueccol OTHOCAT K CHHepe3ucy?
a) 'nuenue ss61oka 0) PaccrnauBanue npoctokBamu B) bpoxeHue tecta 1)
[leperonka cnupra

43. Boma B BuAe MeJb4YaHIIMX Kamejlb Ha MOBEPXHOCTH Cpe3a
yep:KUBaeTCs 3a CYeT...

a)IOBEPXHOCTHOTO HATSKCHMUSI 0)BHYTPUMOJICKYJISIPHOU CBSI3U

B)UOHHOM CBSI3H I')KOBAJICHTHOM CBS3U

44. Yto paccYUTHIBAIOT JJIS1 OLIEHKHA OMOJIOTHYeCKOM IIEeHHOCTH 0eJIKOB?
b) AMuHOKHCTOTHBIN ckOp 6) CyTOYHYIO MOTPEOHOCTH OenKa
B) CrteneHb ycBoeHus Oeika 1) Bee BbllenepedrcieHHoe

45. Kakue Buabl geruaparanuu 0eJIKOB CylIeCTBYIOT:
A) Ipsimas u oOpatHasi; 6) OOpaTumasi 1 HeoOpaTuMasi;
B)Bricokas u Huzkas; 1) [Ipocrtas u ciioxHas.

Bapuant Ne 7
1. O kakoii Boge uaeT peyb: NPOYHO COCIMHEHA C APYTMMHM KOMIIOHEHTAMH
NHMIIEBBIX MPOAYKTOB, NPOSBJsieT CBOHCTBAa OTJIHYUTEIbHbIE OT CBOWCTB
4K CcTOol BOABI?
a) CpoOomnas 0) ITaccuBHas B) CBsizanHas 1) MoHHas
2. B kakHuX cuUCTeMax COepKaTcs THCTOHbI?



a) OBomm, ¢ppyktel  0) 3makoBeie, 0000Bble B) [IpoAyKTHI )KHBOTO
npoucxoxaeHus r) OBolly, 371aKOBbIE

3. bes1ok o Ha3BaHUe AJILOYMHUH PACTBOPUM B Boje ?
a)J1a, XOpoIllo paCTBOPUM 0)pacTBOpPHM,  TOJILKO  MpPU  HAIWYUH
Karaau3aTopa B)HE PaCTBOPUM I')4aCTUYHO PACTBOPHUM

4. Yro Takoe cyommanus ?
a)mepexo] M3 IKUAKOTO COCTOSIHHSI B Ta3000pa3HOE€ MHHYS TBEPIOE
COCTOSIHUE 0)KpucTayIn3aus B)pacIlJIaBJICHHUE r)UucnapeHue

5. Peakuust MeJIAHOMIUHOOOPA30BAHUSA-ITO. ..
a)B3aumojercteue AK ¢ yriesogamu 0)IeruipupoBaHue

B)J€HATypalus  T)ruapaTanus

6. K YeMYy IPUBOAUT BBICOKaAA BJIAKHOCTD B IIMIIEBLIX CUCTEMAX:

a) 3ameicHHEe XUMHUYECKUX TPOIIECCOB; 0) 3amemieHue
OMOJIOTMYECKUX ITPOIICCCOB;

B) Hecrolikocth B XxpaHeHuu; $ r) 3aMeIJIeHHOE pa3BUTHE
MUKPOOPTaHU3MOB;

7. DJIeMEeHTapPHBbIH COCTaB 0EJIKOB CONEPKMUT:
a) Li, Mg, Na, Ca, F; 0) P, Fe, In, K, Zn;
B)C,O,N,H,S; n)Y,V,Ag, W, U;

8.CKo0/IbKO yPOBHEH OPraHU3alUM Pa3jInYal0T B 0€JIKOBOM MoJIeKyJIe?
a)l 6)2 B)3 r)4v

9. [eiictBHe KakuX (PaKTOPOB BBI3bIBACT HEOOPATHMYI0 PeaAKUMIO
AeHaTypauuu Oeaka?

a) BzanmopeiicTBue pacTBOpaMu CBUHIIA, JKeJie3a, pTyTU

0) BosneiictBue Ha O€IOK KOHIICHTPUPOBAHHBIM PACTBOPOM a30THOM
KHUCJIOTHI

B) CunbHOe HarpeBanue T) Bce Bhilie nepeuncieHHoe™

10. ITo npOUCXO0KACHUIO JKUPBI ACJIAT HA:
a) [Ipocteie u cnoxHbie 0) PacTuTe/ibHbIE U ()KHBOTHbBIE
B) PacTBOpuMBIEe U HepacTBOpuMbIe T') Het BepHOro orBeTa

11. Kakoe 4mc/ji0 yKa3bIBaeT Ha KOJHYECTBO B KHPEe T'HAPOKCHJIBHBIX
rpyInn, OKCUKHUCJIOT, TUTTHIEPHI0B H TOBOPHUT O €ro CBEKeCTH:

a) Uncno omputenuss  0) Monnoe uncno  B) IlepekpecTHOE YKCIIO r)
AlleTHJILHOE YUCTIO0

12.Hau0os1ee pacipocTpaHEeHHbIH BU/I IOPYH KUPOB NPU XPAHCHUH:



a) Oclu3HeHue 0) Oxkuciaenue  B)[ HHCHHE r) ['uaponutnueckuit
pacnan

13.B kakoM COCTOSIHUM HAaXOAMTCHA OOJBIIMHCTBO PACTHTEJIbHBIX
JKHPOB, 00raThIX HeNMpeaeJbHbIMH (KUPHBIMH KHCJIOTAMU:
a) B KUIKOM + O) B TBEpJOM B) B ra3000pa3HOM  T) B )KeJIeOOpa3HOM

14. Kakue >KMpPHbI€ KHCJIOTHI OTHOCATCS K He3aMeHUMbIM ?
a) Jlunonesas 0) ApaxumoHoBas B) JluHoneHoBas r) Bce
BBIIIICTICPEUUCIICHHOE

15.Kak nporexkaer caMOOKHCJIeHHE KUPOB?

a) C MaJleHbKO# CKOPOCTHIO TipH Temmeparype 80°C
0) C MalleHbKOM CKOPOCTBIO Iipu TemrepaType 30°C
B) C 60JIbIII0# CKOPOCTHIO MPU OOBIYHOU TEMIIEpaType
r)C 6oJIBII0# CKOPOCTHIO pH TeMmeparype 250°C

16.CTtenedb ruapoJiN3a KUPOB XapPAKTEPHU3yeTCsl HAJIMYMEM, KAKHX
KHMCJIOT, YXYAIIAIIKUX BKYC H 3aI1aX POAYKTA?

a) CBOOOAHBIX KMPHBIX KUCIAOT  0) CBSI3aHHBIX KUPHBIX KUCIOT

B) CBOOOAHBIX KAPOOHOBBIX KUCIOT  T) CBsI3aHHBIX KAPOOHOBBIX KUCIIOT

17. OcHoBHass Macca, KaKHX BelleCTB Yy4acTByeT B (popMHPOBaAHUM
KJIETOYHbIX MeMOpaH?
a) Crepunbl  0) @ochoaunuabl B) Bocku 1) @pykToBbIie 3(DUPHI

18. CoenuHeHusi, B COCTaB KOTOPbIX, KPOME IKHPHBIX KHCJIOT H
IJIMLEPUHA, BXOAAT 0CTATOK (ocHOpHOH KUCIOTHI M OHO M3 a30THCTHIX
OCHOBaHM (XO0JIMH, KOJJAMUH UJIM CEPUH), HA3BIBAIOTCSA:
a) Crepunbl  0) @ochormuuepuasiv B) XKupel 1) Bocku

19. Kak Ha3bIBaIOTCS NPOCTHIE YIJIeBOAbI (OHM He THAPOJIU3YIOTCH):
a) MOHOCaxXapHibl + 0) momMcaxapuibl B) JUCaxapuisbl r)
OJIUTOCaXapy bl

20. YTO0 OTHOCUTCH K JUCAXAPUIAM:
a) ['moko3a, ppykTo3a, MmanpTo3a  0) Kpaxmal, ITMKOT€H, TeKCTPUHBI
B) caxapo3a, MajibT03a, JJaKTo3a + T) XUTHUH, Kpaxmai, PpykTo3a

21. YTO OTHOCHTCH K YCBOSIEMbIM YIJIEBOAAM:
a) 1eJUT003a  0) MHCYJIMH ~ B) TJIMKOTEH +  T) MEKTUH

22. N3 kakux (ppakumii COCTOMT MPUPOAHBII KpaxmaJi:
a)AMui103a 1 amuiionekTuH 0)/lekctpun n amuno3a B)Hynun u apabax
r)MaHHaH ¥ aMUJIONIEKTUH



23.I'uaposn3 caxapo3bl NIPUBOJIUT K 00Pa30BAHUIO:
a) 'moko3bl  0) anakto3el  B) PubGo3sl 1) ApaGuHO3BI

24 Kakoe W3 HU)Ke TEePEeYUCIEHHBbIX COeJUHEHUIl OTHOCHTCA

KeTONEeHTO03aM?
a) AnpnonenTo3a 0) Kcunoza B) PuGoza 1) Pudynosa

25.Kakoe U3 HIKENPUBEACHHBIX COCAMHEHMH He OTHOCUTCHA

aucaxapuaam?
a) Pu6o3za 0) Manbroza  B) Jlakto3a 1) Ilenobuoza

26. Kak Ha3pIBaeTCid BBICOKOMOJICKYJISIPHOE, HE pPACTBOPUMOE B BOJIE
COCIMHEHHE, B KOTOPOM MOJIEKYJIbl TEKTHHA CBS3aHBI MEXIy Cco00i

MOTIEPEYHBIMU CBA3SIMU?
a) Xutun  0) [lektun B) IlporomekTun r) JInxunux

27. KakuM nmyTém Mo:KeT ObITh y/lajleHa XUHMHUYECKH CBSI3AHHAS BOJAA U3

npoaykra?
a) XUMUYECKUM B3auMoieicTBeMO) PU3HUECKUM B3aMOIEHCTBUEM
B) DU3UKO-XMMHUYECKUM B3aUMOJCHCTBUEM r) buonornueckum
B3alMOJIENCTBUEM

28. KakuMu cBolicTBAMM 00J12a1a10T AMUHOKHCJIOTHI?

a) SABnstorcs aMPOTEPHBIMU BIIEKTPOIUTAMHUO) SABisitoTcs aM(OTEpHBIMU

HE3JICKTPOJIUTAMHU
B) SIBIIAIOTCS AMDJIEKTPUKAMU T) SIBISIOTCS MOTYNPOBOAHUKAMU

29. B mes104Hoi1 cpee OUNOJIAPHbIE HOHBI AMUHOKHCJIOT NMEPEXOIsT B?

a) Aamnonsl 6)Katuonst B) [IpoTonbsr 1) Heitponsr

30. A3sorcogep:kaimme, BbICOKOMOJIEKYJISIPHbIC, BbICOKONOJIHMEPHbIE

COeIMHEHUSI KOJUIOUIHOM NMPUPOAbI HA3BIBAKOT:
a) YraeBoabl 0) menTuabl B) aMUHBI  T) O€nKuU

31. B numeBbIX cucTeMax 0eJIKH CylIeCTBYIOT B COCTOSTHUSAX:

a) JKUJIKOM U TBEpPAOM 0) TBEpIOM M TMOIY>KUJIKOM B) TBEpPAOM U

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

32. I'no0yJMHBI UMEKOT XaPAKTEPUCTHKY:
a) pacTBOPSIIOTCS B BOJE, IPU KUIISTYEHUU CBEPTHIBAIOTCS

0) HE3HAYUTEIBHO PACTBOPSAIOTCSA B BOJE, XOPOIIO B CIIUPTE KOHIICHTpAIIUEN OT

60 o 80%

B) HE PACTBOPSIOTCS B BOJIE, PACTBOPSIFOTCS B C1aObIX pacTBOpax oT S 10 15%



T') HE PaCTBOPUMBI B BOJIE, CJIA0BIX KUCIOTAX, MIEI0Yax

33. Ilorepss OeJkaMu CBSI3aHHOM BOAbI 1OJ BJMSIHUEM BHEIIHUX
BO3/1eMiCTBUM HA3BLIBAETCH:
a) rugpartanue 0) Aeruaparanuel B) arperupoBaHUEM T) IECTPYKIHMEH

34. Kakue ObIBalOT BUbI 1eCTPYKIUM 0€JIKOB:
a) teruioBass  0) (epMEHTaTUBHAsI B) TEIUIOBas U (pepMEHTATHUBHAS r)
TEIUIOBasl, pepMEHTATUBHAS, MOJICKYJISIpHAS

35. quy paBHa aAKTHUBHOCTH BOIAbI B CBCKHUX IIHINEBLIX CHCTEMax C

BBICOKHM COJ€EPRKAHUEM BO)I])I?
a) 0,95-1 6)0,9-0,95 B) 0,65-0,85 1) 0,5-0,65

36. Kak BbITJIAIUT ePBUYHAA CTPYKTYpa 0eJIKOB?
a) llemouka ©6) Cnupans B) Kimy6ox 1) MHOXeECTBO KITyOKOB

37. Kakue coeqHEeHUsI OTHOCSAT K XpoMonporenaam?
a) Kazeun, xazennoren 0) Xnopodwmwi, remornooun  B) [IpoTenH, MyKoubI
I') AMHUHOKHUCJIOTBI

38. Kakue nmpoueccol OTHOCAT K CHHepe3ucy?
a) 'nuenue ss61oka 0) PaccrnauBanue npoctokBamu B) bpoxeHue tecta 1)
[leperonka cnupra

39. Boma B BHIEe MeJdbYaMIIMX KameJb HA IOBEPXHOCTH Cpe3a
yep:KUBAaeTCH 3a CYeT...

a)IOBEPXHOCTHOTO HATSKCHHUS 0)BHYTPUMOJICKYJISIPHOU CBSI3U

B)UOHHOM CBSI3H I')KOBAJICHTHOM CBS3U

40. Kakue 0eJIKM OTHOCATCS K INIMKONPOTEUaam ?
a) IPOTEUHBI 0)BUTAMUHBI
B)XOJIECTEPUHBI  T')MYIIUHBI U MYKOUJIBI

41.B kakoii cTpyKType MoJieKyJia 0eika cBepHyTa B ''cnmpans' ?
a) Ilepsuunas 0) Tperuunas B) UerBeptnunas r) BTopuunas

42. Kakue Buabl geruaparanuu 0eJIKOB CylIeCTBYIOT:
A) Ipsimas u oOpatHasi; 6) OOpaTumasi U HeoOpaTuMasi;
B)Bricokas u Huzkas; 1) [Ipocrtas u cioxHas.

43. MeToabl onpee/ieHUs1 COAEPKAHNS BOJAbI B MMIEBBIX cUCTeMAax?

a) [IpsiMble, KOCBEHHBIE, pedpaKTOMETPUUECKUN 0) ApOuTpakHblil, CyXoil,
a30TCOAEPIKALINN

B) YckopeHHbIN, abcopOrmonnbiii 1) Pedpakromerpudeckuil, menTuaHbINA



44. Onpenesnre peakuuo Maiiepa:

a) AMuHOKHUCIOTHI + OKcuibl = DEPMEHTHI;
0) beaku + Oxcuapl = MenaHOUIWHBI,

B) benku + YrineBosibl = AMHUHOKHCIIOTHI,

r) YraeBojsl + benku = MenaHouIuHbL;

45. Kakue npouecchl, NpoTeKaoIie B MUIIEBbIX CHCTEMAX He OTHOCSAT K
MHKPOOHOJIOTHYECKUM:
a) [ImecueBenne; ©0) ABtonmu3;  B) bpoxenue; 1) [ HHCHUE,;

Koabl npaBWiIbHBIX 0TBETOB
3aganus ¢ BBIOOPOM OJTHOTO MTPABUIILHOTO OTBETA.
Bpewms BolnionHeHUs 3a0anus 45 MUHYT.

Uwucno 3amanuii B Kak1oM BapuanTte - 4. Yucino oTeeTos - 1.

1. OlIeHO‘IHLIe cpeacrsa iisi TeKyllleﬁ arrecranumn

Kpurepumu ouenku pedepara

- 100-86 6annoB BBICTABISETCS CTYJAEHTY, €CIH CTYACHT BBIPa3uil CBOE
MHEHHE 10 CHOPMYIMPOBAHHON MpoOJIEMe, apryMEHTHPOBAJ €ro, TOYHO
ONpPENEeNTUB €€ COAepKaHWEe | cocTaBistoniie. [lpuBeneHbl TaHHBIC
OTEUECTBEHHOW U 3apyOeKHOW IUTEpaTyphl, CTaTUCTUYECKHE CBEICHUS,
uH(pOopMaIusi HOPMATUBHO MPABOBOTO Xapakrepa. CTyJIEHT 3HACT U BJIaJIeeT
HAaBBIKOM CaMOCTOSITENIBHOM — MCCIIENOBAaTENbCKOW  PabOTHl MO  TeMe
UCCJIEIOBAHMSI; METOJAAaMH W TPUEMaMH aHajdnu3a TEOPETUUYECKUX W/UIU
MPAKTUYECKUX aCMEKTOB H3ydaeMol oOmactu. DakTUYECKUX OIIHOOK,
CBSI3aHHBIX C IOHUMaHUEM MPOOJIEMBbI, HET; Tpaduuecku pabota opopmiieHa
MPaBUIIHHO

- 85-76 - OGauoB - paboTa XapakTepU3yeTCs CMBICIOBOM IIEIBHOCTHIO,
CBS3HOCTBIO W TIOCJICIOBATEIHLHOCTHIO M3JIOKEHMSI; JOIMYIIeHO He Ooiee 1
OMMOKA TPU OOBSICHEHHHM CMbICIIAa WM COJEpKaHusl TpoOnembl. s
apryMEHTAIlMU TPHBOMATCS JIAHHBIE OTCYECTBCHHBIX M 3apYyOC)KHBIX
aBTOpOB. [IpogeMOHCTpUPOBAHBI HMCCIIEIOBATEIHLCKAEC YMEHHSI W HABBIKH.
dakTUYeCKUX OIIMOOK, CBA3AHHBIX C TIOHMMaHUEM NPOOJIEMbl, HET.

Jlomy1ieHsl ogHa-aBe OMUOKU B 0(hopMIIEHUN pabOThI



- 75-61 Gamn - CTyACHT MPOBOAMUT JOCTATOYHO CAMOCTOSTEIHHBIN aHAIIN3
OCHOBHBIX 3TallOB M CMBICIOBBIX COCTABIISIIOIIMX MPOOJIEMBI; MOHUMAET
0a30Bble OCHOBBI M TEOpPETHYECKOE OOOCHOBAaHME BBIOPAHHON TEMBI.
[IpuBIiIeUEeHBl OCHOBHBIE UCTOYHUKH IO pacCMaTpuBaeMon teme. Jlomymeno
He Oojiee 2 omMOOK B CMBICIIE WJIM COJIEpKAaHUM TTPoOIeMbl, opopMIIeHUN
paboThI

- 60-50 GammoB - ecnm paboTa MpPEACTaBIsACT COOOW MEepecKa3aHHBIN WM
MOJIHOCTHIO TIEPENHUCAHHBIA UCXOIHBIM TEKCT 0e3 KakuxX Obl TO HU OBLIO
KOMMEHTapueB, aHanm3a. He packppiTa CTPyKTypa H TeOpeTHUecKas
cocTaBiisitonasi TeMbl. J[lomymieHo Tpu win Oojee Tpex OmuOOK B
CMBICIIOBOM COJIEpKAHUU PACKpPhIBAEMON TpoOsieMbl, B odopmiIeHHH

paboTHI.

BOHpOCI)I AJIA KOJVIOKBUYMOB, co0ece10BaHMSI
no guciuiuiuHe CocraB NUILEBBIX CHCTEM M METO/IbI €ro OnpeIJICHUus

Paznea «Kuaccudukamus OCHOBHbIX BelIeCTB MUIEBbIX CHCTEM)

1. OcHOBHBIE TPYMIIBI HEOPTAHUYECKUX BEIIECTB IMHUIIEBLIX CHCTEM.

2. Bosia muIeBpIX CHCTEMAX M €€ BIMSIHUE Ha X Ka4yeCTBO.

3. OCHOBHBIE TPYMIIbI BEMIECTB OPTAHMYECKOTO MPOUCXOXKICHUS, BXOISIIINE

B COCTaB IMHUIICBBIX CUCTCM.

Pa3znen «MakpOKOMIIOHEHTHI MUIIEBBIX CHCTEM)
1. A3oTcoaeprkaliiie BellecTBa.
2. XapakTepucTUKa OEIKOB Pa3IMYHOIO MUILIEBOTO ChIPbS.
3. Yriesoanl.
4. YcBOsieMbI€ U HEYCBOSIEMBIE YIJIEBO/BI.
5. Jlunuasl (KUpBI U Macla).
6. Xumuueckue NpeBpalleHUs JHUIUIOB IMPU XpaHEHUH U TepepaboTke

IMHUIICBLIX ITPOAYKTOB.



Pa3znen «Heopranmyeckue MUHOPHbIE KOMIIOHEHTHI MIUIIEBBIX CHCTEM)
1. Makpo3J1eMEeHTHI.

2. MUKpO3JIEMEHTHI.

Pa3nen «Oprannyeckne MUHOPHbI€ KOMIIOHEHTHI MHIIEBBIX CHCTEM»
1. ButaMuHBL.
2. OpraHn4ecKre KUCIOTHI.

3. ®epMEHTHI.

Pasznea «be3onmacHoCTh MUIIEBBIX CHCTEM»
1. ITumnieBrie 1 OMOJIOTHUECKN aKTUBHBIE TOOABKH.

2. [lpupoHbie TOKCUKAHTHI, aHTHAIMMEHTapHbIE ()aKTOPHI MUTAHUSI.

Paznen «Kinaccupukanmss 1 XapaKTepUCTUKA METOJAOB MCCJIEA0BAHUSA
NUIIEBbIX MPOAYKTOB)

1. Knaccudukaruss ¥ XapakTEpPUCTHKAa METOJIOB HCCJIEIOBAHMS IHILEBBIX
MPOAYKTOB.

2. Kpartkas xapakTepucTuka METOJIOB UCCIICIOBAHUSI MTUIIEBIX MPOTYKTOB

Pa3zpgen «IloHsiTHE M MeTOJAbl KAaYeCTBEHHOI0 M KOJHYECTBEHHOIO
aHaJIMu3a»
1. IToHdaTHE U METOALI KAYECTBEHHOT'O aHAJIN3a.

2. IlousiTHe 1 METOABI KOJIMYECTBEHHOI'O aHAJIN3a

Pa3znen «MerToabl BbIJAeJEeHUSI W ONpPedeJeHUS OTAeJbHbIX TPy
BEIIECTB MUIEBBIX CUCTEM»

1. MeTo/ibl BeIZICTICHUST OCJIKOB M M3yUeHUS UX (PPAKIIMOHHOTO COCTABA.

2. MeToJibl IKCTPAKITUU JTUITUI0B U3 MUIIEBLIX CUCTEM ChIPhSI.

3. OnpeneneHne BOCCTaHABIMBAIOLIMX CAXapOB U CaXxapo3bl.



4, Onpez(eneHI/Ie COACPIKAHNA MHUHCPAJIbHBIX BCIICCTB B IMHIICBLIX
CHUCTCMaAX.
5. MGTOI[I)I OIIPCACIICHUA COACPKAHNA BUTAMHWHOB B ITMIICBBIX CUCTCMaAX.

6. MGTOI[BI OIMpCACIICHNA BJIalr B ITMIICBLIX CUCTCMAX.

Kpurepum oneHok
- 100-86 OanaoB BBICTABISIETCS CTYJEHTY, €CIM CTYACHT 3HAaeT M CBOOOJHO
BJIQJICET MaTEepHaIOM, BBIpA3Ui CBOE MHEHHUE MO chHOpPMYIMPOBAHHON Mpobieme,
apryMeHTUpOBaJl ero. /[l TMOArOTOBKM CTYIEHT MCIHOJIb3YeT HE TOJBKO
JICKIIMOHHBIN MaTepuaj, HO U JIOTIOJHUTEIbHYIO OTEYECTBEHHYIO U 3apyO0eKHYIO
JUTEpaTypy.
- 85-76 - 6ay1oB - paboTa XapaKTepru3yeTcs CMbICIOBOU IEIBHOCTHIO, CB3HOCTHIO
U TIOCIICIOBATEIPHOCTRIO H3JI0KEeHUS. DaKTHUEeCKHMX OIMMOOK, CBSI3aHHBIX C
NOHUMaHUEM IIPOOJIEMBI, HET.
- 75-61 Oamn - CTyAeHT TMOHUMaeT O0a30BbIE OCHOBBI M TEOPETHYECKOE
o0ocHOBaHUE TeMbl. [IpHBIICYECHBI OCHOBHBIE HCTOYHHUKH IO PacCMaTpPHUBAECMOM
TEeMeE.
- 60-50 GamoB - ecnu OTBET MPEACTABISIET COOOW TMEpPEeCKa3aHHBIM HCXOHBIM
TEKCT, 0€3 KakuX Obl TO HM ObUIO KOMMEHTAapueB, aHanu3a. JomylieHo Tpu wuiu

OoJee Tpex OMMOOK B CMBICIIOBOM COJIEPKAaHUH TEMBI.

MeToa cocTaBJIeHUSI HHTEJLJIEKT KapT

no JuCIMIlJIMHE Cocras NMUIIEBbIX CUCTEM H METO/bI €10 ONIPCACICHUA

1. Tembl: OCHOBHBIC BEIISCTBA ITHIIU. 3alIUTHBIE U OMACHBIEC BEIIECTBA ITUIIH.

2. Konuenmusi: IloHnMmanue 3HaY€HUS W POJIM IHIINEBBIX BEIIECTB, a TaKXKe
3alIUTHBIX U OMACHBIX KOMIIOHEHTOB MMUIIU B OPraHU3ME Y€JIOBEKA.

3. Oxuaaemble pe3yJabTaTbl MCCJIEJIOBAHUSL PA3BUTUE Y CTYJICHTOB
KpEaTUBHOCTH; (HDOPMUPOBAHNE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B IIPOIIECCE

prHHOBOfI ACATCIIBHOCTU 110 COCTaBJICHUIO HWHTCIUJICKT-KapT, (I)OpMI/IpOBaHI/Ie



0011ey4eOHBIT0 YMEHHSI, CB3aHHOTO C BOCIPHUATHEM, MepepaboTKO U 0OMEHOM

uH(pOopMaIueH; yCKOpEeHHe mporecca 0O0ydIeHHs.

Kpurepuu onenkm:

- 100-86 OanmoB BBICTABISAETCS CTYJCHTY, €CJIM OH IPUHUMAET aKTUBHOE y4acTHE
B COCTaBJICHUHM HWHTEIUICKT KapThl, TIOKa3bIBaeT TNIyOOKHWE 3HAHUS IO 3aJaHHOM
npobiieMe, aKTUBHO BBIpaKaeT U OTCTAaMBAET CBOE MHEHHE, 00Ja/laeT BBICOKUMU
KOMMYHHKATHBHBIMU CTIOCOOHOCTSIMH.

- 85-76 0amnoB BBICTABISAETCS CTYAEHTY, €CIM OH MPHUHUMAET YYacThe B
COCTaBJICHUH MHTEJUICKT KapThl, HO HE TIOKA3bIBACT IIIyOOKHE 3HAHUS 10 3a1aHHOM
npobiieMe, BbIpaXkaeT CBOE MHEHUE U MBITAETCS €70 apryMEHTUPOBATh.

- 75-61 Oamn BBICTABISIET CTYAEHTY, €CIM OH HE NMPUHUMAET WM NPUHUMAET
[ACCUBHOE Y4YacTHE B COCTAaBJICHUM HHTEJUIEKT KapThl. Iloka3piBaeT ciabble

3HaHMUJ 110 3aHaHHOﬁ HpO6HCMC, HE CITIOCOOeH BbBIpAa’KaTb CBOC MHCHHUC.

MeTtoasbl padoTsl ¢ TekcToM (MeTox UcepT-MapKUPOBKH)

0o ITMCIOMIIJINHE CocraB IIHIIEBbBIX CUCTEM U ME€TOABI €I'0 UCCJICA0OBAaHUA

1. TembI: IIpupoiHbIE TOKCUKAHTBI, AHTHATMMEHTAPHBIE (PAKTOPHI TUTAHUS.

2. Konmenums: IloHMMaHue TOABIEHUSI 3arpsS3HAIONIMX KOMIIOHEHTOB B
MPOAYKTaX MUTAHUS.

3. Oxupaemble pe3yabTaTbl: Pa3BUTHE KPUTHYECKOIO MBILUIEHUS; YMEHHE
IIPAaBWJIBHO OLICHUBATH IPOYUTAHHBIN TEKCT, BBIAEIATH B HEM OCHOBHYIO MBICIIb;

YCKOPEHHE MPOIECCa YCBOSHUSI HOBOI'O MaTe€pHUabl.

Kpurepuu onenkmu:
- 100-86 6anoB BbICTABISECTCA CTYIEHTY, €CJIM OH IPUHUMAET aKTUBHOE y4acTHe
B paboTe ¢ NPEeUIOKEHHBIM TEKCTOM, AKTHBHO BBIPAXKAE€T CBOE MHEHHUE II0

npo0seme, U3J0KEHHON B TEKCTE, apryMEHTUPYET €ro U OTCTanBaeT.



- 85-76 GanyoB BBICTABISIETCS CTYJEHTY, €CIIM OH MPUHUMAET yyacThe B padoTe C
IPEIJIOKEHHBIM TEKCTOM, TIBITAETCS BBIPA3UTh CBOE€ MHEHHE M0 Mpodieme,
U3JI0KEHHOM B TEKCTE, IBITACTCA €r0 apryMEHTUPOBATh.

- 75-61 Oamn BBICTABISIET CTYIAEHTY, €CIM OH HE NPUHUMAET WA MPUHUMAET
IIACCUBHOE YydYacTHe B paboTe ¢ MpPEUIOKEHHBIM TEKCTOM, HE CIOCOOEH K
KOMMYHHUKAaTHBHOMY OOIICHHIO, HE MOXKET BBIPA3UTh CBOE MHEHHUE IO Mpolieme,

WU3JI0KEHHOMN B TECTE,
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IpakTHueckoe 3ansiTue Ne 1 (8 u)
Tema: «Onpenenenne ¢ppakumnii 0esika B ChbIpbe U TOTOBBIX MPOAYKTAX»
Lean paGorel: V3ydeHne cTpoeHHs] U CBOMCTB OEIKOBBIX BEIIECTB ChIPhS U
TOTOBBIX MPOAYKTOB. OCBOEHHE METOJOB ONpEIeTeHUs OCIKOBBIX BEIIECTB B
MUIIEBIX MMPOTYKTAX.
1.1 Onpeoenenue oenka 6 3epue no memoody Kvenvoansn

Heobxooumvle peakmueswt u nocyoa:

33 % pactBop NaOH, karanmuzarop [jisi CKUraHus Oenka, coaepiKaiiun
CEJIEH, KOHIICHTPUPOBAaHHAs CEpHAas KHUCJIOTA, CMEUIAHHBIA WHIUKATOP MJIA
tutpoBanus, 0,1 M pactsop NaOH, 0,1 M pactBop H,SO,.

Konba Krenpaans, koHndeckas koi0a BMECTUMOCTBIO 250 cM?, HMIMHAPHI
BMeCTUMOCTBIO 25 u 50 cM?, meperonHas kojaba BMecTuMocThio 500 cM?, muneTku
BMECTUMOCTBIO 25 u 10 cm?, sanekTpudeckasl TInTKa, KaruieyJIOBUTENb, BOJASHON
XOJIOAUJIBHUK.

Pacxon 3epHa 1t Ha oiMH aHANH3.

Texnuka onpeoenenusi

B crexnsHHON mpoOupke B3BEHMIMBAIOT 1 T' MyKH HccleayeMoro odpasia
3¢pHa C TOYHOCTBIO J10 4YeTBepToro 3Haka. ConepXKumMoe MNPOOMPKH TOYHO
nepeHocutcs B cyxyro koi0y Keenpaand. IlycTyto nmpoOHpKy B3BEIIMBAIOT U 1O
pPa3HUIE MEXIY MEPBHIM U BTOPHIM B3BEIIMBAHUEM HAXOJAT MAcCy B3ATOW IS
CKUTaHUsl HaBeCKH MYyKHU. [{unuHapom otMepuBaroT 15 ¢cM? KOHUEHTPUPOBAHHOM
CEepHOM KHUCHOTHI. KHUCITOTOW CMBIBaIOT CTEHKH KOJOBI M CMauMBalOT HABECKY
myku. JloGaBmstor 1-1,5 r© KaranuzaTtopa CKUTAHHS, KOJOY 3aKpBIBAIOT
CIEIUAIbHOW  CTEKJITHHOM Hacagko win  BopoHkod. KoyiOy HakiIoOHHO
YCTaHaBJIMBAIOT HA JIEKTPUUYECKON TUIMTE U CKUTaroT oOpasel] 00s3aTesIbHO MO/
tarol. Korga >xuakocTe B KoyOe TPUOOPETET 3€JICHOBATHINM IIBET, CXKUTAHUE
npoaoipkarot eme 10 - 15 MuHyT, 3aTeM AaroT koyide ocThiTh. [locie oxmaxaeHus
NPUCTYMAT K meperoHke. B konby Keenpnans HEOONBIIMMH MOPIUSMHU TIO
crenke npuwimBaioT 30-50 cM® TUCTUIIITMPOBAHHON BOIbI, COOMPAIOT CTICIIHAIBHYIO
YCTAHOBKY [JI1 TMEPETOHKHM W HAYMHAIOT IEPETOHKY. IIpu otcyrcTBUUK
YCTAaHOBKU colepkuMoe KojObl Kbenpganss mnepeHocsT B TEPMOCTOMKYIO
NeperoHHy koiady BmecTuMocTbio 500 cm?, B KOTOpOW OyIeT OCyIeCTBIATHCS
neperoHka, npu 3ToM Koy Kbenbnans HECKONbKO pa3 OINOJaCKUBAIOT
TUCTUJUTMPOBAHHON BOJOW M COSAMHSIOT C MCCenyeMbIM obpasmnom. [leperonnas
KO0J0a yCTaHaBIMBAETCS HA IUIMTKE, MPUCOEIMHSETCS K KaIUICYJIOBUTENIO H
X0JIOMMIIbHUKY. KOHeI X0moiuiIpHuKa JOHKEH OBITh OIYIICH B MPUEMHYIO KOJIOY



BMecTUMOCThIO 250 cm?, comepxamryto 25 cm® 0,1 M cepHOW KHCIOTBI C
HECKOJIbBKUMHM  KalUIIMM ~ CMELIAHHOro HHAukaropa. IleperonHyio konOy
3aKpbIBAIOT MPOOKOH, B KOTOPOM BMECTE C KalUICYJIOBUTEIEM BCTaBJIEHA
JIeIUTEIbHAsE BOPOHKA WINM PE3MHOBas TpyOKa CO CTEKISHHOW BOpOHKOM. Uepes
BOPOHKY B NIEPETOHHYIO KOJOy B Havasie HarpeBanusi mpuiauBaetrcs 50 cm?® 33 %
pactBopa NaOH miia HelTpanu3auuu KUciaoThl. [leperonky npoBoasT B T€UEHUE
30 MHHYT, 4TOOBI O0BEM S>KUAKOCTH B MPUEMHONH KOJIOE YIBOUTCS, 3aTeM
NPUEMHYIO KOJIOYy OMYCKalT TakK, 4TOObI KOHEIl XOJOAMJIbHUKA OBLT BBIIIE
YPOBHS KHJIKOCTH B IPUEMHOHN KOJIOE, MPOJOJKAIOT NEPErOHKY €IIe 5 MHUHYT.
N30BITOK KUCIOTHI B IPUEMHOM K0J0€e oTTUTpoBbIBatoT 0,1 M pacTBOpoM cepHOil
KHCJIOTBI J10 IIepexoia MaJIMHOBOM OKPACKU CMEIIAHHOTO MHIMKATOPA B 3E€JIECHYIO.
TuTpoBaHHEM OIpenenseTcs KOJUYECTBO CEPHOM KHCIOTBI, HEUTPAIM30BAHHON
BBIJICTIMBIINMCS. TIpU OTroHKe ammuakoMm. [Ipm stom 1 cm® 0,1 M pactBopa
ruapokcuaa Hatpusa coorsercTByeT 1,4 mr mmm 0,0014 1 asora. Conep:kanue
OeJika B HcclieyeMOM 00paslie 3epHa pacCUUThIBAIOT 1Mo (popmyse 1.1:

Nz (@=6)¢10010000,00146,25 _ 14¢(a—6)6,25 (1.1)
1o (100 —W) ne(100—W) '
rie: a- komumaecTBo 0,1 M pactBopa H,SO,, B3siTOro Ha ananmus, cMm®

0- xomuyectBOo 0,1 M pacTBOpa rUApPOKCHIA HATPHS, MOIIEAIIETO
Ha

TUTPOBAHUE U30BITKA KUCIOTHI, CM> ;

H- Macca HaBeCKH MYKH, T;

W- maccoBas 1015 Bjiaru B Mmyke, % a.c.B.;

6,25 — koahpunHMeHT mepecyeTa coaepKaHus a30Ta Ha OCIIOK IS
STUMEHS.
Conepxanue Oeaka B SYMEHE HE JTOJDKHO mpeBbimath 12,0 %.

1.2 Onpeoenenue pacmeopumozo veaxka (Hucno Konvoaxa)

Heobxooumvble nocyoa u peakmuagol.

PeakTuBbI M TIOCYJa AaHAJIOTHYHBI OMpPEACIICHUIO OelKka 1O METOdy
Krenpnans.

Pacxon cycna 20 cM® Ha 0IMH aHAIM3.



Texuuxa onpeoenenus

20 cM®  1abopaTOpHOTO Cycia yIapuBalOT Ha MEIJIEHHOM OTHE B KOJIOe
KLGJIBI[aJ'IH a0 CI/IpOH006paBHOI‘0 COCTOAHUA, B KOJ'I6y BHOCAT 3 T KaTaJu3aTtopa U
20 cM® KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTHI, CKUTAHUE U IEPETOHKY MPOBOAAT
aHAJIOTUYHO OTpeeeHuIo Oenka B 3epHe mo Merony Keempmams. Jlns pacdera
H€O6XOI[I/IMO 3HATb MAaCCOBYIO JOJIO CYXHUX BCIHICCTB W OTHOCHUTCIIBHYIO
IIOTHOCTH cyciia. ConepykaHue paCTBOPUMOTO OEJIKa PACCUMTHIBAIOT IO (opMyIIe
1.2:

N :(a—6)00,00140100010006,25 (1.2)
P deee20 ’ '
rje: N, — KonrgecTBO pacTBOpuMOro 6enka B 100 r skcTpakTa, T;

a - konnaectBo 0,1 M pacTBOpa CEpHON KUCIOTHI, B3ATON HA
aHaJm3, CM>;

0 - xonmnuectBo 0,1 M pacTBopa rupokcuia HaTpus,

HOLIEAIIEr0 Ha TUTPOBAHHUE N30bITKA KUCIIOTHI, CM?;
6,25 — korhuIMEeHT epecyeTa coAepKaHusl a30Ta Ha

pacTBOPUMBIN OEIOK;

€ - MaccoBasi J10JIsl CyXHMX BEIIECTB B cyche, %;

d - oTHOCUTENBHASI ITIOTHOCTH CYCIIa;

20 — oObeM cycia B3SITHIM HA aHAIIU3.

CopepxaHre pacTBOPHUMOIO a30Ta B COJIOJIE XOPOIIETO KauyecTBa JIOJKHO
coctaBysTh 570-630 mr mumm pactBopumoro Oenka 3,5- 4,0 r va 100 r cyxoro
BELIECTBA COJIOA.

[Tokazarenem kauecTBa cojoja sBisgercs ynciao KonbpOaxa uiam nokasarenb
OETKOBOTO PAacCTBOPEHUS COJIOJA, OH OMpPENeseTCs] OTHOUICHHEM PacTBOPHUMOTO
Oenka B Ja0OpaTOpHOM cycie K oOmeMy OeiaKy cojiojla U BbIpakaeTcs B
npouentax. Yucno Konpbaxa (creneHb OEITKOBOrO pacTBOPEHUS) PACCUUTHIBAIOT
1o dbopmyne 1.3:

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

TIe: No— uncao Koabbaxa, %;
N, — xomr4ecTBO pacTtBopuMoro 6enka B 100 r skcTpakra conona,

N.— kommyecTBO Oejika B coyone, %.
Yucno Konpbaxa B cOJIOAE COCTABIISIET:



CreneHnb pacTBOPEHMS COJI0/1A OtHo1uenue, %

Ouensb xopoliee 41 u Gonee
Xoporiee 35-41
Henocrarounoe MmeHee 35

1.3 Onpeodenenue amunnozo azoma MeOHbIM CROCOOOM

Heobxooumvle peakmueswt u nocyoa:

Cycnensus ¢docdara meam, cocrosmas U3 cMecu xjopuaa meau (27,3 r
CoJIn pacTBOpsAOT B 1 am® Boabl), Tpex3zamelleHHoro ¢docdara Hatpus (64,5 T
rugpooptodocdara Harpus pactBopsitor B 500 cm® Boawl, moGaBisioT 7,2 T
TUAPOKCH]IA HATPUA U J0BOAAT A0 1 am?) u 6opatHslid OydepHsbiil pacTBop (57,21
r OyphbI pacTBOpstOT B 1,5 aM* Boabl, 100aBisitoT 100 cm® 1 M pacTBopa comsiHoM
KHUCJIOTHI U JOBOJST 10 2 AM?), CMECh COCTOUT M3 KOMIIOHEHTOB B COOTHOIIICHUU
1:2:2 u roroBurca B JAeHb aHanmu3a. CHnUpTOBOM pacTBOp TUMOJI(TAIICHUHA;
1 M pactBop NaOH; 0,01 M pactBop Tuocynbdara nHatpus, 1 % pacTBop
kpaxmaia, 80 % ykcycHas kucnota, 10 % pactsop KJ nnm Ir KJ.

Mepnas k0162 BMeCTUMOCTBIO 50 cM?, KOHWYEecKasi KoJi0a BMECTUMOCTbBIO
150 cm?, BopoHka, GuinbTpoBajibHas Oymara, MUIETKH BMeCTUMOCThiO 10, 5, 2
CM?, IWJIMHAP BMECTUMOCTBIO 50 cm?.

Pacxon cycna 5 cm® Ha oiuH aHanums.

Texuuxa onpeoenenus

B wmepnyro komOy BMectumocThio 50 cM® momemaror 5 cM®  cycna,
npubaBistoT 2-3 kKarmmu tTuMosirasnienna u 2-3 ka1 M pactBopa NaOH no
NOSIBJICHUsT OJIETHO-TOIyOOTO OKpallMBaHWs Cycia. B HECKOIbKO MpHEMO, MpH
nepeMenBanuy, pgo0apmsitor 15 com® cycnensum  ¢ocdara Menu, 3aTem
COJIEP’)KUMOE KOJOBI JIOBOJAT JI0 METKHM JIUCTWUIMPOBaHHOW Bojaou. CMech
MepPEeMEIMBAIOT U (PHIBTPYIOT Yepe3 OyMaKHbIN (UILTP, BO3Bpalias Ha QUILTP
nepBbIC MOPIUHN GUIHTPATA.

10 cm® mpo3pauHoro (QUIbTpaTa MOMEMIAIOT B KOHUYECKYIO KOJIOY
BMectuMocThio 150 cm® u goGasmstor 0,5 cm® 80 % ykcycHOM KUCTOTHI, 1T UiH
10 em® 10 % pactBopa KJ. Conmepxumoe KoJIObI pa3MEIIUBAIOT U BbIACIUBIITUNCS
cBOOOIHBIN Hon orrurpoBbiBatoT 0,01 M pacTtBopoM THOCynb(dara HaTpus,
no0apiisisi B KoHLe TUTpoBaHusa [-2 xamm 1 % pactBopa kpaxmana. Koner
TUTPOBAHUSL OMNpPEAETSAIOT IO MCUYE3HOBEHHIO CHHEH OKpackd pacTBOpa.
TutpoBaHue 3akaHUMBAETCS MPH TMEPEXOJIE CHUHEro OKpaIIMBaHHUS PAacTBOpa B
oe3nBeTHbINA. CoeprkaHne aMUHHOTO a30Ta PACCYUTHIBAIOT MO (hopMyIam:



Copepxanne amuHHOrO azora B 100 cM® cycna ompenenstor mo ¢opmye
1.4:

_ a+0284100 (1.4)
100

Conepxxanne amuHHOro aszora B 100 r 3KCTpakTa ONpPENEisoT 110

dbopmyre 1.5:

o — @°0.28100 (15)
100eced

rae:  a- oobem 0,01 M pactBopa THoCyib(haTa HaTpus, MOLIEIIEr0 Ha
TUTPOBAHHUE , CM’ ;
0,28- KOTMYECTBO MI' aMHHHOTO a30Ta, YKBUBAJICHTHOE | cM® pacTBOpa
Trocynbdara Hatpus koHueHntpamueit 0,01 M;
20 — nmepeBoa B 100 cm? cycna;
€ - MaccoBas JI0JI1 CyXHMX BEIECTB B cycie, %;
d - oTHOCHTENBHAS IIJIOTHOCTH CYCIIa.

IIo KonMYEeCTBY aMUHHOIO a30Ta B COJIOJE CYISAT O CTEIIEHH PACTBOPEHUS
oenkoB. CoJio cuuTaeTCsl MepepacTBOPEHHBIM, €CIU COAepPKUT Oosiee 230 mMr Ha
100 r skcTpakTa aMMHHOIO a30Ta, OY€Hb XOPOILIO PACTBOPEH, eciii coaep:kut 200-
230 mr Ha 100 r 3KCTpakTa aMHMHHOIO a30Ta, XOPOILIO PACTBOPEH, €CIIU COAEPKUT
180-200 mr nHa 100 T »SKCTpakTa aMHHHOTO a30Ta W TUIOXO PACTBOPEH, €CIIU
conepxkut meHee 1 80 mr Ha 100 r 3KcTpakTa aMUHHOTO a30Ta.

1.4 Onpeoenenue manuno6020 noxazameis

Heobxooumvle peakmuswt u nocyoa:

10 % pactBop cepHoil kuciaorel; 1,6 % pacTBOp  TaHuWHa
CBEXEMPUTOTOBJICHHBIM.

dotosnexTpokaiopumeTp. MepHas koiba BMecTUMOCThIO S50  cm?,
KOHHUYECKass K0j0a BMECTUMOCTBIO 250 ¢M3, MHUIEeTKH BMECTUMOCTRIO 10 1 5 cm?,
KIOBETHI TOMIIMHON 10 MM.

Pacxon cycna wim nuBa 2,5 cM? Ha OIMH aHAJIN3.

Texnuxa onpedenenus
B mepnyto kondy BmectumocThio 50 ¢cMm® momemaroT 2,5 cM? cyclia WiH
nuBa, 700aBisA0T 5 cm® 10 % cepHoit kucnotel U 5 cm® 1,6 % pacTBopa TaHWHAa,



JOBOJAT 00bEM AUCTUUIMPOBAHHOM BOJOM MO METKH, mepeMemmnBaioT. CMech
NEepesIMBalOT B KOHUYECKYIO KOJIOY BMECTUMOCThIO 250 cM?, BbIZiepkUBatoT 1 vac
npu 20 °C. [locne BbIAEPKKH, CMECh MEPEMEIIUBAIOT U KOJIOPUMETPUPYIOT MpU
3esieHoM cBeToduiabTpe (560 HM) NPOTUB AUCTUILIMPOBAHHON BOABL. TaHUHOBBIN
MoKa3aTelb SBJISETCA BeIWUMHOM onTuyeckoi miotHoctd (D) cmecn.
Bricokomonekymnspuas ¢pakuus A (mp/ 100 cm?®) OenkoB cycrna WM THBa
paccunThiBaeTcs 1mo dpopmyse 1.6:

q=D+0045 (1.6)
0,0276
rae: D- onrtuyeckas IIOTHOCTh PACTBOPA.

Bricokomonekyinsapuas ppakiust A B nuBe cocrapinset 12-14 mr va 100 cm?,
IPY HATUYUHU OOJIBIIETO KOJIMYeCcTBa PpaKkuu A CyasT O HECTAOMIBHOM KaueCcTBe
MMBa U IOHW>KEHHON CTOMKOCTH €r0 IPU XPaHCHHH.

1.2 AHaqu3 pe3yJIbTATOB UCCJIEI0OBAHMS
[To pe3ynpTaTaM MccaeAOBaHUS AENIAeTCA BBIBOJ O COAEPKaHUU OEIKOBBIX
BEIIIECTB B HCCIEAyeMbIX O0ObekTax. llomydeHHbIe pe3yabTaThl CBOMASTCS B

tabmure 1.1.

Tabmuna 1.1
CopeprkaHue OENKOBBIX BEIIECTB B UCCIEAYEMbBIX O0BEKTAX

OOBexT HaunmenoBanune Conepxanue
HUCCJIEIOBAHUS OEJIKOBBIX BEIIECTB OEJIKOBBIX BEIIECTB,
UX Pa3MEpPHOCTH
1.SlumeHb cojiepkaHue Oelka 11,3%
Ur.no.

KoHTpoJibHBIE BONIPOCHI

1. [IpuBenuTe KIaccuuKaIuio OEIKOB.

2. KakoBa poJib He3aMEHUMBIX aMUHOKHCIIOT B TUTAHUH YEJIOBEKa.

3. IlpuBenuTe HEPEepMEHTATUBHBIC MTPEBpAIICHUS OEITKOB MPH TEXHOJIOTHIECKOM
nepepadoTKe.



4. Oxapakrepusyite (hepMEHTATUBHBIE TIPEBPAIICHUS OSITKOB.
5. KakoBa sHepreTuuecKkas u IHIeBas IEHHOCTh OCIIKOB.

IpakTuyeckoe 3ansiTue Ne 2 (8 u)
Tema: «OnpeneJieHue yrjieBOA0OB B ChbIpbe M FOTOBOM MPOAYKIMI
Heab padorsl: M3ydeHue kiaccuuKkanuy, CTPOSHUS U CBOMCTB YIJIEBOJOB
PACTUTENBHOIO ChIPbsl U MPOAYKTOB. OCBOCHHE METOAOB OIPEAEIICHUS YTIIEBOOB.
2.1 Onpeoenenue Kpaxmana é 3epHOEOM Cbipbe nO Memoody Ieepca

Heobxooumvle peakmuswt u nocyoa:

1,124 % pacTtBop constHOM KuCiOThI, 10 % pacTBOp MoIMOIaTa aMMOHUS .

BonsiHast OaHsi, 3JIEKTPOIUIMTA, TOJSIPUMETD, MOJSPU3ALMOHHAS TpyOKa
mHo 200 MM, MepHas kosba BMecTuMOcThio 100 cm?, koHMUYeckas Koida
BMECTUMOCTBIO 250 cM?, MUMETKU BMECTUMOCTBIO 25 1 5 cMm?, (uiIbTpoBaJIbHAS
Oymara, BOpOHKa.

Pacxon 3epHa 5 r Ha ouH aHaMuU3.

TexHuka onpeodenenusi:

SluMeHb UM COJIOJ M3MENbYalOT B MYKY, O€pyT B CTEKJISSHHOM CTakKaHe
HaBecky 5,0 T, mepeHocAT B MEpHYI Koja0y BmectumocThio 100 cm?, B koily
nobasmsior 25 cm? 1,124 % pactBopa CONSHON KUCIOThI, CMAYUBAIOT MYKY, 3aTEM
npunuBaroT ene 25 cm® 1,124 % pactBopa CONSIHOM KHCIIOTHI, IEPEMENIUBAIOT U
YCTaHaBIMBAIOT KOJOY B KHIAIIYI0 BOJsSHYI0 Oanto. IlepBbie 3 MUHYTHI
HarpeBaHusi COAECPKUMOE KOJIObI NEPEMEUIMBAIOT KPYTOBBIMHU JIBUKEHUSIMHU.
Kunenne npogomkarot 15 MUHYT, 3aTeM KOJIOY OXJIaXAar0T MMPOTOYHOM BOIOH 710
20 °C ponuBarT 25 cM® ITUCTUJUTMPOBAHHON BOJBI. st ocaxaeHus OEIKOB K
pacTBopy Kpaxmana noOaisitor 5 cm® 10 % pactBopa moimbjata aMMOHUS U
00BeM B KoJIOe JOBOJAT 10 METKU BoJoi. Coaep:kuMoe KoJIObl IEPEMEIIUBAIOT U
GuabTpYIOT uYepe3 OyMaxkHbI (UIBTP B CyXYI0 KOHHUYECKYIO KOJIOy, TEpBbIE
nopumuu  (uneTpata BoO3BpamaroT Ha QuibTp. I[IpospaunbiM - pubTpaTOM
OTIOJIACKUBAIOT MOJIAPU3ALMOHHYIO TPYOKY, 3alOJHSIOT TaK, YTOOBl HE OCTaJHCh
My3bIPHKU BO3/1yXa, HEMEJICHHO CHUMAIOT TIOKa3aHUs MOJIIPUMETPA, TaK Kak MpH
OTCTauBaHUU pacTBOp MyTHeeT. Ilepen paboToit ¢ MOJIIPUMETPOM OOSI3aTEIBHO
MPOBEPSIOT HYJIEBYIO TOUYKY, HU3MeEpsAs MOKa3aHUs MO AUCTHILIMPOBAHHOW BOJE.
Conepxanue kpaxmana (B % K macce aOCOJIFOTHO CyXOro 3€pHa) pacCUUTHIBAIOT
no gopmyse 2.1 (nmpu macce HaBeckd 5,0 T M JJIMHE TOJIIPU3ALUOHHON TPYOKH
200 Mm):



e Kel100
X = —“IOO_W , (2.1)

rae: a- IOKa3aHue MOJSIPUMETPA;
K- koappunuent IBepca yist sAMEHs Py JIMHEHHOM 1Kasie
nossipumerpa - 1,912, npu KpyroBoi mikaige moJsipuMeTpa —
5,512;
W- BiakHOCTH 3€pHa.
B sumene conepxkutcs 55-65 % kpaxmalia Ha aOCOJIFOTHO CYyXO€ BEIIECTBO.

2.2 Onpedenenue manomo3snl

Heobxooumvle peakmuswt u nocyoa:

0,1 M pactBop ioaa, 0,01 M pactBop THOCYIb(]aTa HaTpusa, 1 M pactBop
cepHou kucnotel, | M pactBop NaOH, nnaukartop -1 % pactBop kpaxmarna.

Mepnas konba BMectumocThio 200 cm?, mumeTku BMecTUMOCThio 50, 25,
10, 5, 2 cm3?, KOHMYECcKas KoJi0a BMeCTUMOCTRIO 250 cM>.

Pacxon cycna 10 cm® unu nuBa 20 cM® Ha OJIMH aHAJIU3.

Texnuka onpeoenenusi

B mepnyto kondy BmectumocTthio 200 cM?® ormepuBaroT 10 cM® muBHOTO
cycia win 20 cM?® TOTOBOro muBa, JAOBOJAAT OOBEM KOJOBI O METKH BOIOM,
nepeMenmBaroT. s npoBeaeHus aHau3a, B KOHUYECKYI0 KOJI0Y BMECTUMOCTBIO
250 cm® ormepuBaroT munetkod S50 cm® paz0aBiIEHHOTO Cyclla WM THBAa,
nobasisror 25 cm® 0,1 M pactBopa #oma, 3 cm® 1 M pactBopa  NaOH,
COJEP’KUMOE KOJIOBI MEPEMEIINBAIOT U TOMEILIAIOT B TEMHOE MECTO Ha 15 MHUHYT.
PoBHO yepe3 15 muHyT B KOsOy nobammstor 4,5 cm® 1 M pactBopa cepHoi
KHCJIOTBI U OTTUTPOBBIBAIOT M30bITOK Homa 0,1 M pactBopoM Tuocyib(para
HATpUsl JI0 TIOSIBJIIGHUS COJIOMEHHO-)KEJITOro IIBeTa, 3areM BHociIT 1 cm?
unaukaropa 1 % pactBopa kpaxmana. PactBop nmpuoOperer cunuii uset. Jlanee
npogopkator  tutpoBanwe 0,1 M pacTtBopoM THOCyiIb(bara HaATpUs 0
MCYE3HOBEHU cuHel okpacku. Coxepxanue ManbTo3sl B 10 cM® cycna wiu nusa
paccUMTHIBAIOT MO hopmyne 2.2:

X = (25-a)*1000,0171100 (2.2)

n

rje: a — xomuuectBo 0,1 M pactBopa THOCYyNb(aTa HaTpus,
MONIEAIIETO



Ha TUTPOBAHUE, CM°;
0,0171- xonmuuecTBO rpaMMOB MaJIbTO3bI, SKBUBaJICHTHOE 1 cM?
1 M pactBOpa itoaa;
1l - CTeNeHb pa3daBieHus s cycna n =20, nys nmuea 1 = 10.
Conepxxanne mManbto3bl B % Ha 100 T 3KCTpakTa pacCUMUTHIBAETCA I10
dbopmyie 2.3:

Xel
X, = X100 (2.3)
eed
rac: € - MaCCoBasd n0J CYXUX BCIICCTB B CYCJIC HJIU ITUBC, %,

d - oTHOCHUTEIBHAS FIOTHOCTH CYCJIa WIIU THBA.
B cycne conepxxurcs MmanbTo3b1 70-80 % OT SKCTPaKTUBHBIX BEIIIECTB.

2.3 AHaIM3 pe3yJIbTATOB MCCJIeI0OBAHUSA
PesynbpTaThl uccnenoBanus cBonarca B Tabmuie 2.1. Ilo momydyeHHBIM

pe3ysibTaTaM HCCIECAOBAaHUS JeJIaeTCsl BBIBOJ O COACPKAaHUM YTJICBOJAOB B
UCCIIETyEeMbIX O0BEKTaxX.

Tabmuma 2.1
ConepkaHue yriieBoJIOB B UCCIEAYEMbIX 00bEKTaxX
OOBEKT uccaen0BaHUs HaumenoBanue ConepxaHue yriieBoJioB,
YTJIEBOJIOB UX pa3MEpPHOCTh
1.Cycno nabopatopHoe coAepKaHue 77,1%

MaJIbTO3bI

Ur.no.

KoHTpoJibHBIE BONIPOCHI

1. IlpuBeaute KiIaccuUKAIUIO YTIICBOIOB.

2. OxapakTepu3yiiTe BOCCTaHABIMBAIOIIME ¥ HEBOCCTAHABIMBAIOIINEC
JCaxapuibl.

3. OxapakTepusyiiTe MpeBpalleHus caxapo3bl IPH TEXHOJIOTHYECKOU
nepepaboTKe ChIPHSI.

4. IlpuBenuTe CTPOCHUE W THIIPOJIA3 KpaxMaa

5. [IpuBenuTe CTpOSHUE W THAPOIN3 HEKPAXMAJIbHBIX ITOJIMCAXapUJIOB.




6. KakoBa nuieBast 1 3HEpreTuueckas [eHHOCTh yIe€BOI0B.
IpakTueckoe 3ansiTue Ne 3 (8 u)

Tema: «Omnpegesienne acKOPOMHOBOM KHCJOTHI B ChbIPpb€ U TOTOBBIX
NPOAYKTAX»

Hean padorsl: M3yueHne poiau U 3HAaUEHUS BATAMUHOB B TMTAHUM YEJIOBEKA,
OCBOEHUE METOAOB ompezaesncHUs: BuTamruHa C B ChIPh€ U TOTOBBIX MHPOJYKTAX,
WCCJICIOBAHNE BIIUSIHUSI PA3JIMYHBIX (DAKTOPOB HA YyCTOWYMBOCTH BuTamMuHa C.

3.1 Onpedenenue ackopouno80il KUCA0Mbl HOOOMEMPUUECKUM MENOOOM

Heobxooumvle peakmuswt u nocyoa:

2 % pacTBOp coJisiHON KUCIOThI, 1 % pactBop Womauma kammsa (KJ), 0,5 %
pactBop kpaxmaia, 0,001 M pactBop noaara kamus (KJO3)

PeaxrtuBsl s pa3pymenus Butamuna C:

0,1 % pactBop comu mopa , 0,5 % pactBop cynbdara Mmeau.

TexHuyeckre BEChl, aHATUTUYECKUE BEChI, TOMOIE€HU3aTOp, BO/AsHAsA OaHs,
MUKPOOIOPETKH, UMeTKu Ha 1, 2, 5, 20 cM?, MmepHbIe KO0l BMeCTUMOCThIO 100
CM>, KOHMYECKHE KOJIOBI BMECTHMOCTRIO 250 cM?, cTakaHbl BMECTHMOCTBIO 50 u
100 cM®. BopoHKHU 1711 DrIIBTpOBaHUS, OyMaKHbIe (DUIBTPHI, ITUIUHIPHI MEPHBIC
BMECTUMOCTBIO 50 cM>,

Pacxon minogoBo-saroguoro ceipbss 20-50 T Ha OMH aHanIW3, HAUTKOB S0
cM?.

Texnuka onpeoenenus

Ha texnuueckux Becax B3BelIMBatOT 10 T ChIpbs, U3MENBYAIOT B CTYNKE B
tedyeHue 10 MUHYT, 3aTeM KOJMYECTBEHHO TIEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCThI0 100 cM?, JOBOAST JUCTWJUIMPOBAHHOM BOJOH J10 METKH,
nepeMenmnBaloT U (QUIBTPYIOT Yepe3 CKIaAadaTblii OyMmaxkHsld QuibTp. B
KOHMYECKYI0 KO0y orOuparot 20 cm® dunbtparta, gobasmstor 1 cm® 2 %
pactBopa consHou kuciaotel, 0,5 cm® 1 % pactBopa Hogucroro kanust u 2 cm?
0,001 M pactBopoMm HopaTa Kaiaus A0 YCTOMYMBOIO CHUHETO OKpAIlIMBAHUS.
[TapamnensHO MPOBOASAT KOHTPOIBLHOE TUTPOBaHKE, e BMecTo 20 cm® punbTpaTa
OepyT Takoe k€ KOJTUIECTBO TUCTUIUTMPOBAHHOM BOJIBI.

I e 0,001 M pactBopa Homata kamusi coorBeTcTByeT 0,088 wmr
ackopOuHOBOM KuciOThl. CojepkaHue acCKOpOWHOBOM KHUCJIOTHI PaCCUUTHIBAIOT
o ¢popmyue 3.1:

_ (C,=C)*0088+C,#100. (G.1)
H’Cz

rae X — conepkaHre aCKOpOMHOBOM KUCIOTHI, MI'%;




C — o0muii 00bEM BBITSIKKH, CM>;

C , - 00beM BBITSKKH, B3IThIH HA TUTPOBAHHE, CM >;

C 3 - o6bem 0,001m pacTBOpa HojaTa Kajius, MOIIEIEro Ha
TUTPOBAHME OIBITHOI'O 00paslia, cM ;

C 4 - 00bem 0,001 M pacTBOpa HogaTa Kayiusl, MOMIEAIINN Ha
TUTPOBAHKUE KOHTPOJIBHOTO 00pasia, cM?;

H - macca HaBecku, T.

3.2 UccienoBanue BJIAMSIHUS PA3JIUYHBIX (PAKTOPOB HA COXPAHHOCThH
sutamuua C

Heobxooumvble peakmuswt u nocyoa:

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

PeaktuBsl 17 pa3pymenus Butamuna C:

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

Texnuueckue BeChl, aHATUTUUECKUE BEChl, TOMOTEHU3ATOP, BOAsSHAs OaHs,
MUKPOOIOPETKU, MUneTku Ha 1, 2, 5, 20 cM?, MepHbIe K0JIOBI BMECTUMOCTHIO 100
CM>, KOHMYECKHE KOJIOBI BMECTUMOCTRIO 150 cM?, cTakaHBl BMECTHMOCTBIO 50 H
100 cm?. BOpoHKHM A1 PUIBTPOBaHUA, OyMakHble (DUIBTPBI, LUIUHAPHI MEPHBIE
BMECTUMOCTBIO 50 cM?.

Pacxon minogoBo-sronHoro ceipbd 20-50 r Ha oAMH aHaNW3, HAaUTKOB 50
cM.

Texnuxa onpeoenenus

HcxoaHoe chipbe, MoaypadpuKaTsl WK TOTOBYIO MPOAYKIIUIO MMOJBEPratoT
JNEUCTBUIO PA3JIMUHBIX (PAKTOPOB, KOTOPHIC MPUBOIAT K pa3pylICHUI0 BUTAMHHA
C. B uccinenyeMbix o0pasiax A0 U Mocjie o0pabOTKU OMPEeNeNsioT COJIepkKaHue
BuTamuHa C.

BapuaHTbl ipoBeICHUS ONIBITOB:
1. HarpeB ucciaegyemoro o0bekTa g0 Temmeparypbl 55-65 °C, Bbiaepkka mpH
sToM Temriepatype 30 MUHYT;
2. Harpes uccnenyemoro o0bsekra 10 remneparypsl 100 °C, kunsiueHue S5 MUHYT;
3. Aonparnus uccineayemMoro oobekta B reueHue 30 MUHYT;
4. JloGaBieHue B HcCCleayeMblii 0OBEKT MOHOB >kene3a B Bujue 2 cm® 0,1 %
pacTBOpa COJIM MOpa;
5. JloGaBrneHue B wucciaeAyeMblii 00OBEKT MOHOB Mmemu B Buae 2 cm® 0,5 %
pacTBopa cyibdaTta MEIH.



[Toy4deHHBIE pe3ynbTaThl CBOAAT B Tabnuiie 3.1 1 AENar0T BBIBOJI O BIUSTHUH
UCCJIEIOBAHHBIX CIIOCOO0B 00pabOTKM HA cOXpaHHOCTh BUTamuHa C B
UCCIIENyEeMbIX 0ObEKTaX.

3.3 AHauu3 pe3yJabTaTOB PadoOThI

Pesynbratel uccnenoBanusi cBojsArcs B Tabnmme 3.1. Ilo pesympratam
WCCJIEIOBAHMS JIENAI0T BBIBOJ O coepkaHuu BuUTamuHa C B HCCIEAYEMBIX
00BEKTaX M COXpaHHOCTU BUTaMKUHA C MpU KUCIOJIB30BAHUN PA3IMUHBIX (PAKTOPOB
BO3/ICICTBUS HA UCCIIEyeMble OOBEKTHI.

Tabmuua 3.1
BnusHue crioco0oB 00pabOTKH Ha COXpaHHOCTh BUTaMuHa C

Bupg oopadorku | Copep:xxanue Conepxkanue CoxpaHHOCTH
ButamuHa C go | Buramuna C nocjie | ButamuiHa C,
00padoTKH, 00padoTKu, %
Mr%

1.Harpes no 55-65°C

2.Harpes go 100° C

3.Aspanus

4.PactBop conu Mopa

6.PactBop  cynbdata

Mean

ok whE

KoHTpoJibHBIE BONIPOCHI

Kakue BUTaMHHBI OTHOCATCS K BOJIOPACTBOPHUMBIM, JKHPOPACTBOPUMBIM.

Kakune BuTaMHHBI cofiepKaTcs B PACTUTEILHOM ChIPhE

Kakune n3smMeHeHus IpOrCXOoIAT ¢ BATAMHUHAMHM TIPU TTePEpaOOTKE CHIPHS.
[IpuBenuTe MyTH BUTAMUHU3AINH TPOTYKTOB MMATAHUS.

Kaxyto pons urparoT BUTAMUHBI B OPTaHU3ME YEJIOBEKA.

Kakwne dakTopbl Bo3IecTBIS HanboJIee OTPHUIATEIHLHO BIUSIOT HA COXPAHHOCTD
ButamuHa C.

Kakue BemecTBa OTHOCSTCSI K BATAMUHOIIOJOOHBIM.

IpakTueckoe 3ansaTue Ne 4 (8 u)




Tema «Onpenesienne cogep;KkaHus BJIATH B IUIIEBOM MPOIYKTE»
Heap padorbl: M3yueHue ponu M 3HAYEHUs] BOJABI B IMILEBBIX CHCTEMAX,
OCBOEHHUE METOOB ONPEJECIICHUS COJIEPKaHuUs BJIaru B IPOAYKTE.

Bo MHOrux mpoaykrax Boja SIBISIETCS KOJIMYECTBEHHO Mpeoliaja- HOIUM
KOMIOHEHTOM. OHa CYIIECTBEHHO BJIMSET HAa KAYECTBEHHBIE XapaK- TEPUCTHKHU
MIUIIEBOTO CHIPhSI U €0 YCTOWYMBOCTh K BO3JCHCTBHUIO MHUKPO- OMOJOTHYECKHUX
(bakTopoB.

Conepxanue BOJABl B MHUILIEBBIX MPOJIYKTAaX 3aBUCUT OT OCOOEHHOCTEH
XUMHUYECKOTO COCTaBa, CPOKOB M YCIIOBUM XpaHeHus. Bojma B Ouojormyeckux
00BEKTaxX MPUCYTCTBYET B Tpex (hopmax: B BUJE CBOOOJHOM, C1ad0 CBA3aHHOU U
npoyHO cBsizaHHOU. CBOOOAHAS BOJA, COXpaHss MOABMXKHOCTH 1O TEMIIEPATyphl
3amep3anust okojao 0 C, CayXUT pacTBOPUTEIEM MHOTMX BemecTB. CBs3aHHad
BOJIa TIPOYHO COEAMHEHA C KOJUIOMJIHBIMHM BEIIECTBaMH, 00pazys UX THUAPATHYIO
000- JI0UKy, U He sBJIIETCS pacTBopuTeneM. Cinabo cBsizaHHAs BOJIa 3aMep3aeT MpHu
temneparype —3 ... —5 C. B mpouecce XpaHEHHUS NPOUCXOAUT HU3MEHEHUE
COOTHOIIICHHSI MEXJy CBOOOJHOM U CBSI3aHHOM BOJIOM, UTO BJIMSET Ha CBOMCTBA
MUILIEBBIX TPOIYKTOB.

CyllecTBYIOT  pa3jguyHbIE  METOAbl  AHAJIUTHUYECKOTO  OMPEACICHHUS
comepkanus Bojabl. Hanbonee pacnpocTpaHeHbl METOJbI YIAJIEHUSI BOJIbI
BBICYIIMBAHUEM, OTIFOHKOM M TOTJIOUIEHHWEM oOcylmuTensmMu. B kadectse
OCYIIUTENICH 4Yalle BCEro MCIMOJb3YIOT OOE3BOKEHHBIM TMepxJiopaT Mar”us,
cynbdar kamelius, cyiabdar HaTpus, okcua Gdocdopa, xiopun Kaibiusa. B
HACTOSIEE BpPEMs I ONPENEIICHUS BIAXKHOCTU UCIIOJIB3YIOT TAKKE XUMUUYECKUE
METOJIbl U METOJIbl, OCHOBAaHHbIC Ha U3MEPEHUU HEKOTOPHIX (PU3NUYECKUX CBONCTB
MPOJIyKTa, HAIPUMEP JUIJIEKTPUUECKOU MPOHHUIIAEMOCTH. Y KAa3aHHBIA MPUHLIMIT
MIOJIOKEH B OCHOBY OJHOTO M3 BAPUAHTOB AUCTAHIIMOHHOTO U3MEPEHUS BIIAXKHOCTHU
MPOAYKTA.

BrICTpbIM U yHHUBEpCaJIbHBIM CIIOCOOOM OMpENEICHUS] BOJbI B IMHUIIEBBIX
O0BEKTaxX SBISETCS METOJl Ta30KUIKOCTHOM XpoMarorpaduui MeTaHOIHHBIX
DKCTPAKTOB. DTOT  METOJl  XapaKTEepU3yeTcs  BBHICOKOW  TOYHOCTBIO U
BOCHPOU3BOAUMOCTBIO.

Merona BeICyIIUBaHUS — HanboJee pAacpPOCTPAHCHHBIH U YHUBEPCATBHBIN
croco® ompeaesieHUs: BOJABI B THUIIEBBIX MnpoaykTax. Cojaep’kaHHe BOJIbI
OTPENICIIAIOT IO TOTEPE MACChl UCIIBITHIBAEMBIX 00Pa3llOB MPU UX BBICYITUBAHUHU.
CB00OOIHYIO BJIAry yAQISIIOT MIPU TEMIIeparype, 0Jin3- KO K TeMIlepaType KUIeHUs
BoAbl. [Ipu moOBBIIEHHON TemmepaType B 00pas3iiax MUIEBBIX MPOIYKTOB MOTYT
BO3HHMKATh TMOOOYHBIE  SIBICHHS, CBSI3aHHBIE C pPa3BUTHEM TIPOIECCOB
JI€3aMHUHUPOBAHUS U JEKAPOOKCUIMPOBAHUS, 00Pa30BaHUEM JICTYINX COCTUHEHUN



B pe3yJbTaTe TEPMHUUYECKOTO Pa3J0KEHHUSI KOMIIOHEHTOB NPOIAYKTa, UCHAPEHUEM
JIETYYUX BEIIECTB M OKUCIUTEIbHBIMA M3MEHEHUSMH JIMMHUAOB MPU KOHTAKTE C
KHCIIOPOJIOM BO3/yXa.

VYBenuueHue Macchl UCCIEAyeMbIX O0O0pa3loB 3a cueT 00pa3oBaHMS
OPOAYKTOB OKHUCIICHHS JIMIUJ0B OCOOCHHO 3HAYUTEIBbHBIM MOXET OBITh MpH
BBICYIIIMBAaHUH KUPOB WM OHMOMarepHaia ¢ BBICOKOW MacCOBOW JOJieH KHpa.
[TosTromy Haumbonee OOBEKTUBHBIE pE3YyJNbTAaThl MOXHO TMOJYYHTh TPHU
BBICYIIIMBAaHUM OOpAa3lOB B YCIOBUSAX BaKyyMa WM B aT- Moc(epe HHEPTHBIX
ra3oB. YCJIOBUS CYIIKM HEOOXOAMMO MOAOUPATh C YUETOM OCOOECHHOCTEH cocTaBa
U CBOMCTB  BBICYIIMBAaEMOTo  Marepuaia. TOYHOCTb  pe3yjibTaTOB U
IIPOJOJKATEIBHOCTh BBICYIIMBAHMS 3aBUCAT OT TEMIIEPATYPHOIO PEXUMA CYIIKH
Y YCIIOBUM MOJATOTOBKY IPOO.

OOBIYHO  BBICYIIMBAaHHWE MPOBOJAT TPU TEMIEpaTrype, KOTopas He
npesbimaer 105 C, 1o IOCTHMKEHHS TOCTOSHHOM Macchl 00pa3uoB. TkaHwu,
coJlepKalllue HATUBHBIE (HEAEHATYpUPOBAHHBIE) OENKH, CIEIYyEeT CYIIUTh IOJ
BaKyyMOM IpH TEMIEpaType HW)XKE TeMIeparypbl aeHaTypauuu OenkoB. Ilpu
CYILIKE IIPOJYKTOB C HEBBICOKOM MacCOBOM JIOJIEW KMpPa U BBICOKUM COJEPKAHHEM
BJIar'¥ TEMIIEPATYPY BBICYIIMBAHUS MOKHO 10BoAUTH 10 150 C.

[Ipyr 3TOM NPOJOIKUTENBHOCTh CYIIKA HE NOJDKHA npeBblmarth 1 4. [ns
YCKOPEHMS CYUIKA PEKOMEHAYETCS YMEHBIIATh TONIIUHY BBICYLIIMBAEMOIO CJIOS U
YBEIMYMBATh TMOPUCTOCTh MPOJAYKTa, CMEIIMBAs €ro C TBEPAbIM HWHEPTHBIM
MaTepuaioM, Hampumep neckoM. llecok, npumeHsembli MIsI 3TOM LEmH,
MPOMBIBAIOT BOJIOI, MPOCEMBAIOT 4YEpe3 CUTO C OTBepCcTHsIMU 1-3 MM U
HACTaWBaIOT C pa30aBIECHHON COJIIHONM KHCIOTOM B TeueHue cyTtok. llocie
00pabOTKH KHUCJIOTOM TECOK MPOMBIBAIOT BOJOW J0 HEHUTPATbHOW peaKiuu
MPOMBIBHBIX BOJ Ha JakMyc M BbicymuBaroT npu temneparype 150 C. CkopocTh
CYIIKH MOXHO YBEJHMYMUTh, J100aBJsAsl K MaTepuany dSTaHoj. B jabopatopHoit
MPaKTUKE BHICYIIMBAHUE MO/l BAKYYMOM MPOBOJIAT JIUIIb B CHIEIUATBHBIX CIIydasX.

OOBIYHO MPOAYKTHI BBICYIIMBAIOT U arMochepHoMm nasienuu. s atoro
CIIy’KaT CYIIWIbHBIC MIKa(bl pa3IuyHOro ycrpoiictBa. Hanbonee yaoOHbI mkadsl
C  DJIGKTPUYECKUM  OOOTpEeBOM U TEPMOPETYJISTOPOM,  TO3BOJISIOLIUM
NOJJIEP>KUBATh ONPEIECICHHYIO TEMIIEPATYPY.

BnaxHocTe ompenensoT JAByMs clocoO0aMu  — BBICYUIMBAaHUEM JO
MOCTOSIHHOT'O B€Ca U BBICYIIIMBAHUEM B TEYEHHUE CTPOTO ONPEAEICHHOTO BPEMEHH.

B nepBom cnyudae cymiky BeAyT A0 T€X MOp, MOKAa pa3HULA MEXIY IBYMs
B3BEUIMBAHUSMM TIOCJI€ TOBTOPHOIO BBICYHIIMBAaHMUS HE OyAeT BBIXOAUTH 3a
Ipeesibl YCTAHOBJIEHHOM MJIl JAHHOI'O OIBITA TOYHOCTH (B TPETHEM 3HAKE I1OCIE
3amsiTON — U1 MPOJYKTOB C BBICOKUM cojiepkaHueM Biaru, He 6onee 0,0002 r —
JUIsL IPOJYKTOB C HHU3KHM COJIep)KaHUEM Biarv). Bo BTOpoM ciydae HaBeCKy



CyllaT B TE€YEHHE BPEMEHH, YCTAHOBJIEHHOI'O B XOJ€ MPEIBAPUTENbHBIX OIBITOB
JUISL  ONPEACIICHHBIX YCJIOBHHM Cymku (pa3Mepbl OIOKChI, Macca HaBECKU U
TEeMIlepaTypa BBICYIIMBaHUS W T. J.), PETJIaMEHTUPOBAHHBIX CTaHAAPTOM IS
JAHHOTO TpoJyKTa. Macca HaBecku cocTaBisier oT 2 Ao 3 r. s mpoBenaeHus
aHaJIM30B B peXuMEe «on-line» yao0HO MPUMEHSITh METOJA BBICYIIUBAHUSA C
MTOMOIIBIO JIaMTT HH(pPAKpPACHOTO M3IydeHus (00br9HO MomHOCTRI0 500 BT). OTOT
METO/1 ITO3BOJISIET COKPATUTh NPOAOJIKUTENBHOCTD CYIIKH 10 HECKOJIbKUX MUHYT.

Temneparypa ¥ OpOJOJDKUTENBHOCTh HATPEBAaHUS 3aBUCAT OT IPHUPOABI
ouomarepuana. [loaToMy naisi KaXaoro Buaa OuoMarepuasna OIBITHBIM IyTEM
JOJDKHBI OBITH OMpEJIeeHbl COOTBETCTBYIOIINE YCIOBUS CYIIKH (Macca HaBECKH,
TOJNIIWHA CJIOSl, PACCTOSTHUE OT HMCTOYHHMKA W3IYyYEHHS, MPOJOIKUTEILHOCTD
CYIUKH W T. I.). JlamIy yKperuisitoT Ha IUTAaTHBE B BEPTHUKAJIBLHOM IOJIOKEHUU.
KroBeTbl uim OIOKCHI ¢ MaTepHaioM, MOJJIEKAIIMM CYIIKE, YCTAaHABIMBAIOT Ha
acOecToBbIi  KapToH, (appopoByl0O WM TJIMHAHYIO IUIMTKY B IEHTP
0TOpackIBa€MOr0 JIaMIIOM CBETOBOT'O KpyTa.

HaBecky H3MENbUYEHHOrO NPOAYKTAa Maccoil OKOJIO 2 T, B3BEUICHHYIO C
TOYHOCTBIO JI0 TPETHET0 3HAKa MOCIIE 3alsITOM, CMEIINBAIOT C JBOMHBIM (110 Macce)
KOJIMYECTBOM II€CKa, TMEPEHOCIT B OIOKCY W YCTaHaBIMBAIOT TMOJ JIAMITY
MH(PAKPACHOTO UBITYUYEHHUS.

IlepBoe B3BemIMBaHUE OIOKCHI C HAaBECKOW MPOU3BOIAT Yepe3 4ac CYLIKH,
noBTopHbie — uyepe3 30 wmuH. Kaxnpii pa3 mepen B3BEIIMBAaHUEM OIOKCY
OXJIAXIAKT B dKcukarope B TeueHue 30 muH. CymKky BEAyT 10 TeX IOp, MOKa
pa3HMIIA MEXAY JBYMsS B3BCIIMBAaHUSMU HE OyAET BBIXOJUTH 32 TMPEEibl
YCTaHOBJIEHHOM JIJIs1 JAHHOTO OIbITa TOUHOCTH.

OO6m1ast MpOJOIKUTENBHOCTD CYIIIKA HE JIOJDKHA TMpeBbimath 6 4. Eciu B
mpoIiecce CYIIKM HaOMIOJaeTcs YBEJIMYEHHE MacChl 00paslia BCICACTBHC
MOOOYHBIX MPOLIECCOB, YUUTHIBAIOT HAMMEHBIIYIO Maccy. [Ipu onpeneneHuun Biaaru
BBICYIIIMBAHUEM PACXOXKJICHUE MEXIY TMapajuleIbHBIMU ONpECICHUSIMU HE
nospkHo npessimath 0,3-0,5 %.

MaccoByto 107110 Biiard (B MPOIIEHTAX ) BRIYUCIISIIOT 10 Gopmyie o 100, 1 1
2 Bm1m mm m (6.1) rme m — Macca O6r0Kchl, T; ml — Macca OIOKCHI C HABECKOM 10
BBICYIIIMBAaHUS, T; M2 — Macca OIOKCHI C HABECKOM MOCIIE BBICYIIIMBAHUS, T.

IIpakTuyeckoe 3ansitue Ne 5 (8 )
Tema «Omnpenesienne (PEHOJBHBIX BelIeCTB B ChIpbe H TOTOBBIX
MNPOYKTAX»



Leab padorsl: M3yuenue knaccupukanuu, CTPOCHUS, CBONCTB (DEHOIBHBIX
BEIIECTB PACTUTEJIBHOTO ChIPbS W TOTOBOM mpoayKiuuh. OCBOEHHE METOJ0B
onpenesieHns (eHOJIBHBIX BEIIECTB B PACTUTEIILHOM ChIpbE, BUHE, ITUBE.

5.1 Onpenesienne 0061mero coaep:xanus eHOJIbHBIX BelIeCTB B BUHE,
coke, ppyKTax u mioaax

Heobxooumvle peakmugwt u nocyoa:

PeaktuB @onuna-Yokanerey, 20 % pacTBOp HaTpusi YrIEKUCIOTO
(Na,COs3), pacTBOp 3HOTaHWHA, BBIICICHHOTO U3 CEMsSH BHUHOTPAJa WM TaHUHA
(3mr Tanuna pactBopsitot B 100 cm * 10 % 06. ciupra, pH 3,2).

Pacxon BuHa, coka 1cm?® Ha OIMH aHATNU3.

Texnuka onpeoenenusi

B Mepnyro kon0y BMectumocthio 100 cm® momemaror 1 cm? Genoro BuHA,
COoKa WM 1 cM * KpacHOTrO BHHA WJIM TEMHOOKPAIIEHHOTO COKa, MPEIBAPUTEIHHO
paz0baBieHHOro B 5 pa3 (2 cM * KpacHOro BHMHAa WJI CcOoKa U 8 cMm’
JUCTWUIMPOBAaHHONW BOJbI Pa3BOAAT B NpoOMpKe). 3aTeM B MEPHYIO KoOJOy
nobasisioT 2 cm® peaktuBa Ponuna-Yokanerey u 10 cm® 20 % pacTBopa cojbl.
OO0beM OBOAAT BOAOW O METKH, MEPEMEIINBAIOT U BbIAEPKUBAIOT 30 MUHYT.
[Tocne BpIIEPKKU B paCTBOPE OMPENETSAIOT ONTUYECKYIO INIOTHOCTH PacTBOpa MpHU
A= 630 HM, JUIMHA KIOBETHI 10 MM Ha (OTOIIEKTPOKOJIOPUMETPE WIH
cnektpodoromerpe. [Ipu 3HaueHHsIX OonTHYECKOUW MIOTHOCTH Oojee 0,5 eguHuUIl
aHaJIM3UpyeMblil oOpaszel] cieayeT JOMOJHUTENbHO pa30aBUTh, NpPU ITOM
pa30aBiieHUE CIeAyeT YUYUTHIBATh B pacueTe cojaep kaHus (eHOIbHBIX BeulecTB. B
KAaueCTBE PacTBOPa CPABHEHUS UCIOJIb3YIOT PEAKTHUB, IPUTOTOBIEHHBIN U3 1 cm ?
JUCTWIIMPOBAHHOM Boabl, 1 cM®  peaktuBa @omnnHa-Yokansrey u 10 cM® 20 %
pacTBoOpa cojbl, TOBEJIECHHBIX B MepHOH KoJoe g0 100 cm?.

[Ipu aHanu3e MIOAOBO-ATOJHOIO ChIPhS BHadalle TOTOBAT BHITSAKKY. Ha
TEXHUYECKUX Becax B3pelmuBaioT 10 r ceipbs, pacTupatoT B papdopoBoii cTynke B
teyeHue 10 MUHYT, TTOCTENIEHHO M00aBJsAOT mpu pactupanuu 10 cm®  BoubL
M3MenbueHHYI0 HaBECKy TMEPEHOCST KOJWYECTBEHHO B MEPHYIO KOJOy
BMecTuMocThio 100 cm?, 10BOAST JUCTUIIIMPOBAHHOM BOJOM 1O METKH,
nepeMENMBaT U GUIBTPYIOT Yepe3 OyMakHbIN CKiIamauaThiil punsTp. Ha ananus
orMmepuBatoT 1 cM® B MepHyr koi0y BMmecTumocThio 100 cm® u moGaBisitor
peakTHBbl KakK yKazaHo Bbime. Ilpu omnpeneneHun oO1Iero conaepxKaHus
(EHONBbHBIX BEUIECTB B TEMHOOKPAIIEHHOM ChIpbE€, HANpuUMep B YEpHOU
CMOpPOJIMHE, MPHUTOTOBJICHHBIA (PHIBTpAT HEOOXOAMMO pa30aBUTH B 5 pas, Kak
KpacHO€ BHUHO, IIPH 3TOM pa30aBICHHE CIEAYET YUUTHIBATh B PACUETE COACPKAHMS
(heHOIbHBIX BEIICCTB.



Copepxanrie (DEHOJNBHBIX BEUIECTB OMNPEIENSIOT MO KaauOpOBOYHOMY
rpaduky. s noctpoeHust kKamuOpoBoYHOro rpaduka otMepusarot mo 1, 2, 5, 10,
20 cm?® cTaHIApTHOTO pacTBOpa PHOTaHMHA B MepHbIe koyiObl Ha 100 cm?, yTo
coorBerctByer 0,3; 0,6; 1,5; 3,0; 6,0; mr/am® TanuHa. B kaxayio KojaoOy
no0asisitoT 1 cm * peaktuBa @onuna-Yokansrey, 10 cm® 20 % pacTBOpa compl,
CoJep)KUMOe KoJ0 JOBOAAT A0 MeETKH, nepeMemmuBaioT. Yepes 30 MuHyT
BBIJICPKKH  ONPEIENSAIOT ONTUYECKYI0 IUIOTHOCTh pPACTBOPOB, IPU TEX XKe
napameTpax. Mcrnone3ysa mOMydeHHBIE PE3yNbTaThl, CTPOSAT KaJuOPOBOUHYIO
KpUBYIO, OTKJaJbIBasi Ha OCH aOCLHUCC COJAEpXKaHUE TaHWHA B HCCIEAYEMBbIX
oOpasliax, a Ha OCH OpJMHAT — 3HAYEHHE ONTUYECKOMN TUIOTHOCTH.

B otcyrctBUM »HOTaHMHA KaJIMOPOBOYHBIM Tpaduk, € ONpeaeTIeHHON
MOTPENIHOCTHIO, BHOCUMOM HMCIOJb3YyEMBIM MPUOOPOM, MOKET OBITh MOCTPOEHA
10 CJICAYIOIINM JTaHHBIM:

ochk abciuce — 0,3; 0,6; 1,5; 3,0; 6,0; mr/nm® Tanuna;

ock opaunat- 0,024; 0,046; 0,108; 0,214; 0,424; - 3HaueHUS ONMTHYCCKOU
IJIOTHOCTH.

Hust  pacuera  conmepkaHUsi  (EHOJIBHBIX  BEIIECTB  HEOOXOJUMO
KOHIIEHTPAIMIO TaHWHA, HAWJCHHYIO MO KAIMOPOBOYHOMY rpaduKy, YMHOXKAIOT
Ha K03 dULMEeHT pa30aBiIeHUs: ISl KPACHBIX BUH U TEMHOOKPAIIEHHBIX COKOB —
500, a nmna OGenblX BUH M CBETJIOOKpamieHHbIX cokoB — 100. [ns miomoBo-
ATOTHOTO ChIPbs KO3 uimeHT pazdoasnenus 10 B nepecuere Ha 1 T cbipbst u 1000
B niepecuere Ha 100 r chIpbs.

[Tpumep: Jlna uccnenoBanusi ucnonb3oBaiu 10 T obnenuxu. OnTudeckas
IJIOTHOCTh UcciemyeMoro oopasma cocraBuia 0,045 en, 94To COOTBETCTBYET IO
kanmuopoBouHoMy Tpaduky 0,6 mr/am® tanunHa. [Ipu ydere paszbaBiieHUS ATO
coctaBut: 0,6 -10 = 6 mr/r uim 600 mr/100 © UICXOTHOTO CHIPHS.

5.2 OnpenesieHne pyTUHA

Heobxooumvle peakmuswt u nocyoa:

PeakTuBbl M TIOCy/1a aHAJIOTUYHBI ONPEICICHUIO (DEHOJIBHBIX BEIIECTB CM.
pazaen 4.1.

Pacxonx BuHa, coka 1cM® Ha OTMH aHAIIN3.

Texnuxa onpedenerus

Pytun wim P-BuTaMuH sBIIS€TCS TPOM3BOAHBIM  (DJIOBOHOHUIOB. ITO
[JIMKO3UJ, COCTOSIMUA W3 (JIOBOHOJA WM KaTE€XWHAa, COCAMHEHHBIA C
UCaxapusioM PYTHHO30M. PyTMHO3a, B CBOIO OdYepeib, COCTOMT W3 TIIOKO3bI U
pamHO3bl. OO0miee KoOIM4ecTBO (HJIAaBOHOWIIOB, OO0NaNaOMMX P-BUTaMUHHON



AKTUBHOCTBIO, OIPENEISIOT KOJOPUMETPUYECKHMM METOJOM, OCHOBAaHHBIM  Ha
UCIOJIb30BaHUU  peakTuBa @DonuHa-YokanbTey. OTOT pPEAKTUB  OKHUCISET
(dbeHoNbHbIE TPYNIUPOBKUA PYTHUHA, a caM BOCCTaHaBIIMBAETCS JI0 CMECHU
OKHCJIOB, OKpAIlIEHHBIX B TrodxyO0oil  1BeT. VIHTEHCHUBHOCTh  OKpacKu
IPOIOPIMOHANIbHA COlepk aHuto P-BuTamuHa.

Jlnia onpeneneHust pyTHHA MOXET ObITh UCTIOJIB30BaHO BUHO, COK, TJIO0BO-
arogHoe celppe. llonroroBka oOpa3LoB K aHaIM3y AaHAJOTMYHA HPEIbLAYLIEMY
OMBITY, OMMCAHHOMY B paznene 4.1. Jns npoBeneHus aHaivsa oTMepuBaroT 1 cm?
FICCIICIOBAHHOTO 00pasiia B MEpHYI0 K010y BMectuMocThio 100 cm®, mo6asisior
1 cm® peaktuBa @onuna-Yokansrey, 10 cm? 20 % pactBopa coasl. Coaepxumoe
KOJIOBI JOBOJAT 1O METKH, MEpPEeMEIIMBAIOT, BbiAepkuBatoT 30 MHUHYT HJid
CTaOMJIM3alM OKPACKH, IIPU 3TOM PACTBOP JIOJKEH MPHOOPECTH CHHE-TOJyOyIo
OKpacky. B pacTBope ompenenstoT ONTHYECKYHO IUIOTHOCTh. [Ipm TemMHO-cuHen
OKpAacKe MOATOTOBJIICHHYIO BBITSDKKY CIIEIyEeT JOIOJHHUTEIbHO pa30aBUTh B 5 —
10 pa3 AUCTUIUIMPOBAHHOW BOJIOM, a MPHU CBETIO-TONYyOOW OKpacke Ha aHalu3
oepyt He 1, a 5 — 10 cm® ucciemxyemoro obpasiia.

Copep:xaHue pyTHHA ONPEIEISIIOT 10 KalnOpoBouHOMy Trpaduky. HaBecky
pytuHa 0, 02 T U3mMenp4aroT B CTyNKe, CMEMUBAIOT ¢ 10 cM® TUCTHILNTMPOBAHHON
BOJIbI, KOJIMYECTBEHHO MEPEHOCIT B MepHYy KoiaOy Ha 100 cm?, moBomsat 1o
METKM BOJOW. | CM?> MNPHUTrOTOBIEHHOTO OCHOBHOTO pAacTBOpAa IEPEHOCAT B
MepHYyI0 KoJI0y BMmecTuMocThi0 100 cm®, CcHOBa JOBOJAT A0 METKH BOJOIA.
[loaroToBiieHHBI pPaOOYMil pacTBOpP pyTHHA UCHOJB3YIOT MJIs IOCTPOEHUS
kanmubpoBouyHoro rpadguka. B 1 cm® Takoro pactBopa coaepxkutca 0, 002 mr
pytuHa. J{ns moctpoeHus kKammOpoBoyHOro rpaduika B MepHbie Kookl Ha 100 cm?
BHOCAT: 2,5¢cMm?; 5 cM?; 7,5 ecm?; 10 em?; 25 cm?, uto cootBetctByeT 0,005; 0,01;
0,015; 0,02; 0,05 mr/ cM® pytuna. B kaxmayro MepHyt0 B KOJIOY H00aBIsOT 110 1
cm®  peaktuBa Gommna-Yoxkansrey, 10 cm® 20 % pacTBOpa coapl, 00beM KO0
JIOBOJIAT JO METKM BOJOM, mnepememmnBaioT. Ype3d 30 MUHYT oONpenesstor
ONTUYECKYI0 IUIOTHOCTh PAaCTBOPOB, MPEABAPUTENIHHO IMEpEMENIaB pPACTBOPHI.
LIBeT pacTBOPOB MOJKEH OBITH OT CBETJIO-TOIyOOro Ao cuHero. I[lo pesynpratam
MOJIYYCHHBIX U3MEPEHHUMN CTPOAT KaJuOpOBOYHBIN TpaduK, OTKIAAbIBas Ha OCH
abcuucc - cojep)aHue pyTHHA Mr/ cM?, a Ha OCH OpAWHAT — 3HAYCHHE
ONTUYECKOM MJIOTHOCTH PACTBOPOB.

[Ipu oTcyrcTBUM pyTHMHA KaluOpPOBOYHBIM Tpaduk, C ONpeaereHHON
MOTPEUIHOCTHI0, BHOCUMOM HMCIOJIb3yEMbIM MPUOOPOM, MOXKET OBITh MOCTPOEHA
1O CJIEAYIOIINM IaHHBIM:

ock abcmucc: 0,005 ; 0,01 ;0,015 ; 0.02 ; 0.05 mr/ cMm * pyTuHa;

ocy opaunat: 0,025 ; 0,045 ; 0,085 ; 0,1 ; 0,34 — en. onTuyeckoi
IJIOTHOCTH.



JIist pacdeTra KOHIUEHTpallM PyTHMHA B MCCIENyeMBIX oOpaslax, cleayer
KOHLIEHTPAIMIO PyTHHA, HAWJIEHHYIO 110 KaJTuOPOBOYHOMY T'papUKy, YMHOKHUTH Ha
ko3 dunreHT pazoaBieHUs.

[Tpumep: onTHueckas MIOTHOCTH UccieayeMoro oopasua coctaBuia 0,085
e/. IJIs aHaJIM3a ObLJIO MPUTOTOBIIEHO CIEAYIOLIEE pa3BeAeHUE: HaBecKa Chipbs 10
r Onpuia passenena B 100 cM® Bogawl, ordmisTpoBana. 3atem 10 cm * ¢unbTpara
BHOBB pazbaBuwiu a0 100 cm®. Ha ananus B34T0 5 ¢M® MOATOTOBIEHHOTO 00pasIa.
CrnenoBarenbHO, pa3BefeHue cocrasisieT 20 pa3 Ha 1 r u 2000 pa3 wa 100 r. Ilo
kanuopoBouyHoMy rpaduky 0,085 en. onTUYECKOW MIJIOTHOCTH COOTBETCTBYET
0,015 wmr/cm® pyruna. I[lpu ydere pasBenmenuss Ha 100 T HCXOAHOTO CBIPBS
CoJiep>KaHUE pyTHHA COCTABIISAECT:

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

5.3 Metoa onpeaesieHus JIeHKOAHTOLMAHOB B BUHE, COKAX

Heobxooumvle peakmuswt u nocyoa:

JlenKOaHTOLIMAHUUHOBBI peakTUB (CMeChb H-OyTWJIOBOTO CHHpTa U
KOHILICHTPUPOBAHHOM COJSHOM KHUCJOTBI B COOTHOHIEHMM 3:1 W KaTtanusarop
FeSO,4 7H,0 u3 pacuera 150 mr/om 3).

DOTOINEKTPOKATIOPUMETP, KtoBeTa MUpUHON 10 MM, blOJIsIHAS OaHs, TUTUTKA
JIEKTpUUECKasi, MPOOMPKH C TMPUTEPTOM MPOOKOM BMecTUMOCThIO 20 cM?,
MMUIIETKA BMECTUMOCTBIO 5 CM?3,

Pacxon BuHa wim coka 1 cM?, mmogoBo-aroaHoro cbipbs 20-50 T Ha oauH
aHaju3

Texnuka onpeoenenus

B nBe rpamynpoBaHHbIe IPOOUPKHU C MPUTEPTON TTPoOKOoK oObeMoMm 20 cm?
BHOCAT 10 | cM? aHaIM3UpyeMOro BHHAa WM COKa (KpacHble BHHA U
TEMHOOKPAIIICHHBIE COKHU MPEBAPUTENHHO pa3daBisaioT B S0 pa3, MyTHbIC BUHA U
coku GpuibTpyroT). B mpoOupku nobasisior 1o 4 cM® JeiKOaHTOIMAHUIUHOBOTO
peaktuBa. OHa MPOOHUPKA CIY>KUT KOHTPOJIEM, a BTOPYIO 3aKPbIBAIOT MPUTEPTOMN
npoOKoi M HarpeBaioT B TeueHue 30 MUHYT B KUISIIIEH BoAsiHOW OaHe. 3artem
NPOOUPKY OXJIAXKAAIOT XOJIOAHOW BOJON MU ONPEACNSIIOT ONTHYECKYIO IIOTHOCTD
pacTBOPOB B KaxAOW mpodbupke Ha  (POTOIIEKTPOKOIOPUMETPE  WIIU
cekTpooToMeTpe MpHu IauHE BOJHBI A = 540 HM B KroBeTe mmpuHON 10 MM
IPOTHUB JIEMKOAHTOLMAHUMHOBOTO PEAKTHBA.



Copepxanue NEHKOAHTOIMAHOB (MI/ IM *) pacCUMTHIBAIOT MO (opmyie

(4.2):
X=(H— M) 104 1, (4.1)
rae J 1 m ]I, — onTrhdeckasl IIOTHOCTh PACTBOPOB JI0 M TOCIIE
KHTISTYCHMS
m - K03 duumeHT pa30aBiIeHUs;
104 - KOd(pPUIIUEHT,  YYMUTHIBAIOIIUM  BEJIUYHHY
MOJIEKYJIAPHOM

SKCTUHKIMU IUAHUINHA.
5.4 Onpenesienne no1M¢eHOJI0B B IMBE U CyCJIe

Heobxooumvle peakmueswt u nocyoa:

PactBop KapOOKCHMETHIIEIUTIONO3bI (B MHUKcep BHocaT 10 T uucroi
HarpueBor comu KMII, 2 r EJTA — sTuieHauaMuHTETpaaleTaT AUHATpUEBAs
coib, 500 cM® nIUCTUUTMPOBAHHOW BOJbI). Bce mepememmBaroT 10 MOJHOTO
pacTBopeHus KOMOUYkOoB. CMeCh MOXKHO OCTaBUTh Ha HOYb JJIsi TOJIHOTO
HaOyXaHUsl U PACTBOPEHUST KapOOKCUMETHIIIIEIUIIONIO3bI. PACTBOp KOJIMYECTBEHHO
MEePEHOCAT B MEpPHYI Koyi0y u noBomar g0 1 am®. HepacTBopeHHBIE 4YacCTHUIIBI
MOXHO YAQINTh LEHTPUPYTUPOBAHUEM MPUTOTOBJICHHOTO pacTBopa. JKene3Hbli
peareHr (2,5 r KOpUYHEBOTO ITUTpaTa Keyne30-aMMoHus TpexBaieHTHoro (2CgHsFe
xCegH;O;NH, - n H,0) pactBopsitor B 100 cm®* 0,1 % pacTBopa yKCyCHOKHUCIION
pTytn). PactBop amMmmaka (aMMHaK KOHIIEHTPUPOBAHHBINA Pa3BOAIT B 2 00beMax
BOzbl). [Ipu OTCYTCTBHM YKCYCHOKHCIOW PTYTH MOXXHO TNPUTOTOBUTH PACTBOP
KOPUYHEBOTO  LIMTpAaTa  JKEJIe30-aMMOHMS  TpexBajleHTHoro B 100 com’
JTUCTUILTUPOBAHHOMN BOJIBI.

DOTOANEKTPOKAIOpUMETp, KioBeTa wmupuHO 10 MM, neHTpudyra, Bechl
nabopaTopHble, TUIUHAP BMECTUMOCThIO 1 M3, KosiOsl MepHBbIE BMECTUMOCTHIO
25,100, 1000 cM?, muIieTKU BMECTUMOCTRIO 10 cM>.

Pacxon nmusa 20cm?® Ha ouH aHAJIN3.

Texnuka onpeoenenus

Jist onpeneneHuss oOIIEro KOJMYecTBa MOJIUM(PEHOJOB B MUBE U CYCle
npuMeHsieTcss Metoll Epymanuca, OCHOBaHHBIM Ha pEakIMU ITUX BEIIESCTB C
JMMOHHOKHCIIBIM kefie30-ammonueM (111) B menounoi cpene.

[lepen mpoBeneHrneM aHanan3a MUBO OCBOOOXKIAIOT OT JUOKCHIA yriepoja
BCTpsIXMBaHWEM B TeueHue 10 MHUHYT, MyTHOE TIMBO WJIH CYCJIO TIEHTPU(PYTUPYIOT.



B mepHyto konby BMecTUMOCThIO 25 cM?® BHOCAT 10 cM® muBa wnu cycia u 8§ cm?
pactBopa kapOokcumertwminemutono3sl  (KMILI), TmarensHo nepemMenmBaior,
nobasistoT 0,5 cM? xKene3Horo peareHTa, BHOBb MepeMenInBaroT, 100asiustoT 0,5
CM’ pacTBOpa aMMmuaka, [EPEMENIMBAIOT, JOBOJIAT BOJOW 1O METKH,
nepememuBaioT. Yepe3 10 MUHYT BBLAEPKKH U3MEPSIOT ONTUYECKYIO IIOTHOCTb
npu A = 600 HM B KroBeTe MHUPHUHON 10 MM IPOTUB TUCTUIIMPOBAHHON BOJBI.

Kontpons 1 — B MepHyro koin0y BMecTUMOCThIO 25 cM®  BHocaT 10 cm?
nuBa Win cycia, nobasisaor 8 cv® KMI. Jlo6asmnstor 0,5 cm® pacTBOopa aMMuaka,
MEPEMEIINBAIOT, JOBOAAT /10 METKH, BHOBb IEPEMEIINBAIOT U BBIAECPKUBAIOT
10 MuHYT. B MOArOTOBIEHHOM pacTBOpPE OMPEACISIIOT ONTHYECKYIO IJIOTHOCTB
pacTBOpa Kak B OCHOBHOM OIIBITE..

Kontpois 2 — BMecTo ntuBa 6epyT 10 cM? AUCTHILTMPOBAHHOM BOBI, 3aTEM
BHOCAT 8 cM® KMII, 0,5 cM® pacTBOopa amMmaka, mepeMEIIMBAIOT, JOBOJAT 10
METKH BOJIOM, BHOBb IIEPEMENIMBAIOT, BBIACPKUBAIOT 10 MHUHYT M ONpPENEIIAIOT
ONTUYECKYIO INIOTHOCTh PACTBOPA KAK B OCHOBHOM OIIBITE.

Coneprxanue noudeHosoB (Mr/ 1M *) Haxondt 1o ¢popmye 4.2:

X=[A—(B+C)]-820 4.2)

rae A — onTryeckast INIOTHOCTh PACTBOPA B OCHOBHOM OIIBITE;
B — onTrueckast II0THOCTh B KOHTpoOJE 1;
C - onTuyeckas IJIOTHOCTh B KOHTPOJIE 2;
820 xoapdurueHT nepecuera Ha MOIUDEHOIIBI.

5.5 OnpeneneHue aHTOIHAHOTEHOB B MIUBE U CycJie METOI0M
HIraitnepa u IITokepa ( B monuuxanuu Ipeddepa )

H-Gyranon, consnas kuciora, coaepxkamas 0,001 % xeneza (154 wmr
FeSO,-7H,O pactBopsiror B 100 cM4 KOHIIEHTPUPOBAHHON COJISTHOM KHCJIOTHI,
kK 10 cM® »sToro pactBopa mob6aBisitoT 70 cM;* KOHIIEHTPUPOBAHHOW COJISTHOM
KHUCIIOTBI ¥ BOJOM H0BOAAT A0 100 cm 2 .

DOTOIIEKTPOKOJIIOPUMETP, BOJSIHAS OaHs, MEPHBIC KOJIOBI BMECTHMOCTBIO
25, 100 cm?, mpobupku TpagyupoBaHHble Ha 15-20 cm?, BeChl TEXHUYECKHE WU
aHATUTHYCCKUEC.

Pacxon cyciio uinu nuBo ScM® Ha OJIMH aHAJIU3.

Texnuxa onpedeneHust
MeTo1 OCHOBaH Ha MPEBPANICHUH AHIIOIMAHTCHOB B aHTOIIMAHUIUHBI ITPH
00paboTKke MUHEPATHLHON KUCIOTOM.



B mepoit xonmbe BMecTUMOCTBIO 25 cM® cMmech 5 cM® mHBa WM Cycha,
OCBOOOXKJIGHHOTO OT JHUOKcHIa yriaepoja, 2 cm® koHieHTpupoBanHoit HCI,
conepxareit 0,001 % sxenesa, 10 cm? Oyranona, HarpeBatoT 30 MUHYT B KUTISILEH
BOJSTHOM OaHe, MOCJie Yero OXJIaXAaroT U JOBOJAT 00beM 10 25 cm®. M3Mmepenue
ONTUYECKOW MIOTHOCTH PACTBOpA MPOBOAAT IpH A = 550 HM, B KIOBETE IIMPUHOU
10 MM npoTuB OyTaHOIMIA.

ConepsxkaHue aHTOITMAHOTEHOB (MT/IM?) BRIUUCIISIOT 110 opmyie (4.3):

X =]1-220 (4.3)

rue: J1 — oniTryeckas INIOTHOCTh PacTBOPA;
220 — k03P PUIHEHT, yIUTHIBAIOIINNA BETUIUHY MOJICKYIIPHON
OKCTUHKIIUY aHTOLMAHUINHA.

5.6. AHaIM3 pe3yIbTATOB MCCJIEeT0BAHUS

Pe3ynbTaThl MoMy4eHHBIX HCCIIEIOBAaHUN CBOIAT B Tabnuue 4.1 u genaror
BBIBOJI O COOTBETCTBUM MOJYYEHHBIX PE3YJbTATOB I10 COACPNKAHUIO (PEHOJIbHBIX
BEILECTB B UCCIEAYEMbIX O0BEKTAX C JIUTEPATYPHBIMU JIaHHBIMHU.

Tadomuma 4.1
Conepxanue (DeHOJIBHBIX BEIIECTB B UCCIETYEMbIX 00BEKTaX

OOBexT HanmenoBanue Coneprxanue (HeHOJIbHBIX BELIECTB,
WCCIICTOBAHMUS (eHOTBHBIX BEIIECTB UX Pa3MepHOCTh
1.besoe cronoBoe O6iee comepranue 350 mr/om3
BUHO dbenosoB
N .1
KonTpoabHbIe BONPOCHI
1. Kaxkwme BemiecTBa OTHOCATCS K OMO(DIIaBOHOUIAM.
2. llpuBenure knaccudurainio GeHOIbHBIX BEIIECTB.
3. Kakwue (pmaBonoMab 061a0210T P-BUTAMIUHHOM aKTUBHOCTBIO.
4. Kak BAMSIIOT Ha OpraHu3M 4eoBeKa 010 IaBOHOUIBI.



5. Kakum m3MmeHeHmsiM moaBepraroTcs (HEHOIbHBIC BEIIECTBA MPHU MepepadoTKe
PaCTUTEIBHOTO CHIPBSL.

6. Ha yeM ocHOBaHbI MeTO/BI ONpe/ieiieHUs] (PEHOIBHBIX BEIIECTB.

7. Kakue (eHonbHBIE BelleCTBA MPEUMYIIECTBEHHO HAXOIATCA B KPACHOM BUHE H
TEMHOOKPAIICHHBIX COKaX.

8. Kakoe BimsHHE OKa3pIBaIOT AyOWJIBHBIC BEMIECTBA HA KA4eCTBO TOTOBOTO
MHBA.

9. Kaxk n3meHstoTCs IyOMIIbHBIE BEIECTBA MTPHU NEPEPaOOTKE CHIPHS.

IpakTHuyeckoe 3ansiTue Ne 6 (8 u)

Tema «Onpenesnenue kene3a B ChIpbe U FOTOBBIX MPOAYKTAX)

Heab padorbl: M3ydyeHne cocTtaBa M 3HAYEHHUS] MUHEPAJIbHBIX BEIIECTB B
ChIpb€ M TOTOBBIX TMpoaykTax. OCBOEHHUE METOJOB MCCJIEAOBAHUS Keje3a B
MHUIIEBBIX CUCTEMAX.

6.1 Onpenesienne xkeje3a ¢ OpToQPeHAHTPOJTMHOM

Heobxooumvle peakmuswt u nocyoa:

OcHoBHOI pacTBOp »xene3a (cojib Mopa) ¢ MaccoBOl KoHIeHTparuen |
r/mm® (0,702 v comu mopa FeSO4 (NH4),SO4 H,O pactBopsitor B Boje,
coaepKauen 0,4 cm®* 16 % pacTBOpa CEpHOU KUCIOTHI, U JOBOJAT 00BEM
Bogon mo 100 cm’. B | cM’ nmpuroToBiaeHHOTrO pacTBopa coaepkurcs 1 mr
xKenesa JIBYXBaJIEHTHOTO. OcHOBHOI pacTBop PUMEHSIIOT
CBEXKEMPUTOTOBICHHBIM. st mpurotoBinenus pabodero pactBopa 10 cm?
OCHOBHOT'O pacTBOpa BHOCSAT B MEpHYI0 Koj0y Ha 500 cm® u oObeM IOBOAAT 10
METKH PACTBOPOM CEPHOM KHCJIOTHI, KOHIICHTPAIUEH 0,01 monw/mm3. s
aHanu3a HeoOxogumo 21,5 cm?® pactBopa. ['mapokcuiaamuHa TUAPOXJIOPH]L
(conmsHOKHUCTBIN pacTBOP) (10 T TUAPOKCUIAMUHA TUAPOXJIOPHUAA, B3BEIICHHOTO
Ha aHAJIUTUYECKUX Becax, pacTtBopsitoT B 300 cM® Boubl, nobamistor 17 cm 2
KOHIICHTPUPOBAHHOM COJITHOM KHCIOTHI M 00BEM JOBOJAT JI0 METKH B MEPHOM
kos6e Ha 1am?). Jlns ananuza neooxoaumo 100 cm? pactBopa. OpTodeHaHTpOTUH
(0,25 T oprodenanTpoauHa pacTBOpstOoT B 20 cM® mEpPeHOCAT B MEPHYIO KOJOY
BMectuMocThio 100 cm?, mobGaBmsaror 20 cM? 3THIOBOrO CHHpTA, IOCTE
pacTBopeHusi OpTO(EeHAHTPOJIWHA OO0BEM JOBOJST BOJOWM 10 MeTku). Harpuit
YKCYCHOKHUCIBIN 3-BoaHbIN, pacTBop 200 1/ 1M* WJIM aMMOHUM YKCYCHOKUCIBIN -
180 1/ mm3.

Pacxon BuHa, muBa, coka Ha OAHO ompeneneHue 5-50 cm?, pacxon
pacTUTENBHOTO ChIpbs — 10 T.



Texnuka onpeoenenus

B BUHOAENbUYECKOW MPOAYKIMU U IMUBE COJCPHKAHUE HKEJe3a ONPEHECITIOT
kojopuMerpuueckuM MetogoMm (I'OCT 26928 —86), ocHOBaHHBIM Ha pPeaKIUU
opToeHaHTPOJIMHA C MOHAMU JIBYXBaJEHTHOTO jkene3a B obnactu pH 4,0-4,5, c
oOpa3oBaHHEM KOMILJIEKCHOTO COCIMHEHHSI, OKPAIIEHHOTO B OPaHXEBO-KPACHBIH
I[BET.

B mepnyto konly BmectumocThio 50 cm? BHOCAT 10 cM? oTpuimbTpoBaHHOTO
HanuTKa WM coka, 10 oM COJISTHOKMCJIOTO pacTBOpa THIPOXJIOPHIA
ruipokcuiamMuia u 1 cm® pacTBopa OpTO(EHAHTPOJIEHA, MEPEMEIINBAIOT U
OCTaBIAOT Ha 15 MuHyT, 3aTteM BHocAT 10 cM® pacTBOopa YKCYCHOKHCIIOIO
aMMOHUSI WJIM YKCYCHOKHCIIOTO Hatpusa. OO0beM JOBOJSAT 10 METKH BOJIOM U
OMPENIEIAIOT ONTHYECKYIO INIOTHOCTh PACTBOPA MO OTHOIIECHUIO K KOHTPOJIHLHOMY
pactBopy nipu A =490 HM B KtoBeT€ MIUPUHOMN 20 MM.

JIns  TpUTOTOBJICHUSI KOHTPOJIBHOTO pacTBOpa B  MEPHYIO  KOJOYy
BMECTHUMOCTBIO 50 cM® BHOCAT Takol ke 00beM HarmuTKa, 10 cM? CONSTHOKHCIIOTO
THAPOKCUTIAMUHA, TEepEeMENINBaOT, uepe3 15 wmuHyr npobGammsior 10 com?
YKCYCHOKHUCJIOTO aMMOHUSI WJIM YKCYCHOKHUCJIOTO HaTPHUsSl U JAOBOJST COJAEPKUMOE
KOJIOBI IO METKH BOJIOM.

IIpr ucneITaHMM KpacHbBIX BUH M TEMHOOKpAIICHHBIX COKOB 10 cm?
HanmuTKa cMmemuBaloT ¢ 10 cM’ COJITHOKHMCIOTO pacTBOpa TUIPOKCUIAMHHA
TUAPOXJOPU/IAa, BBIAECPKUBAIOT B KUMSIIEH BOAsSHONW OaHe 3-5 MHHYT,
MOJTYYEHHBIA pacTBOP MEPEHOCIT C MPOMBIBHBIMHU BOJaMU B MEPHYIO K0OJi0y Ha 50
cm?, nmobGaBmsitor 1 cM® pactBopa oprodeHaHTpoivHa. KoHTposiem CiyKuT
pacTBOp: B MEpHYIO KOJOy Ha 50 cM® BHocAT 10 cM®  CONSTHOKHCIIOTO
rupokcuiaamMuna, 1 cm® pactBopa oprodeHanTpoiuHa. Uepez 15 muHyT B 00€
K0J10bI BHOCAT 10 cM® pacTBOpa YKCYCHOKHUCIIOTO aMMOHHUS WJIH YKCYCHOKHUCIIOTO
HaTpHs, TOBOASAT BOJON JO METKU U ONPEILISAIOT ONTHYECKYIO INIOTHOCTD MPHU TEX
e apameTpax.

[To xanubpoBOUHOMY TpadUKy HAXOAST MaccCy KeJesa.

Jlist moctpoeHust KammOpoBoYHOTO Tpaduka B MepHblie KoJaObl Ha 50 cm?
BHOcaT: 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 cM® pabouero pactBopa coiaud Mopa, 3T
cootBerctByer 10, 20, 40, 60 ,80 ,100, 120 mMkr sxeme3za. 3aTeM B KOJOBI
n00aBysroT 110 10 cM? COJITHOKHCIIOTO pacTBOPA THIPOKCUIAMUHA THAPOXIIOPUIA
u 1 cm?® pactBopa opTOpEeHaHTPOINHA, IEPEMEUINBAIOT, OCTABIISIIOT Ha 15 MUHYT.
3ateM BHocAT mno 10 cmM® pacTBOpa YKCYCHOKMCIOTO AaMMOHUSA —WJIHM
YKCYCHOKHUCJIOTO HaTpusi, 00beM JIOBOJSAT IO METKHM BOJIOM, MEpPEMENIMBAIOT U
ONPENIEIAIOT ONTUYECKYIO NIOTHOCTh PACTBOPOB MO OTHOIIEHUIO K KOHTPOJILHOMY
pactBopy. KOHTpOnBHBIM pacTBOp TOTOBAT O€3 pgoOaBimeHus kenesa. I[lo
pe3ynbTaTaM TOJYYCHHBIX JAHHBIX CTPOSIT KaTuOPOBOYHBIA rpaduK, TIe MO OCH



OpIVHAT OTKJIAJBIBAIOT 3HAYEHUE ONMTHYECKOW IUIOTHOCTH pacTBopoB ([]), a mo
ocu abCIHcC — Maccy kejie3a B MKT, BBEJICHHOTO B pacTBOpP CPaBHEHHSL.

MaccoByio KOHIICHTpAIIMIO Kejie3a B MPOIYyKTaX B MI/AM BBIYHUCISIOT IO
dbopmyne 5.1:

X=m/V (5.1)

rae M — Macca XKele3a, HalJeHHas M0 KaTuOPOBOYHOMY IpaduKy,
MKT;
V — 00beM HamlMTKa, B3ATHIM HA aHAIH3, CM>.

6.2 OmnpenesieHue xKeje3a ¢ KajueM KeJe30CHHEePOIUCTbIM

Heobxooumvle peakmueswt u nocyoa:

10 % pacTtBOp COJNSIHOM KHUCJIOTBI, TEPEKUCh BOJOPOMA, KM
KEJIE3UCTOCUHEPOJUCThIM  (GKeNTash KPOBSHAs COJb) CBEXEMPUTOTOBJICHHBIN
1% pacTBOp, OCHOBHOW CTaHIApPTHBIA PACTBOP JKEJIE30aMMOHUWHBIX KBacCIIOB
(0,8640 r kene30aMMOHMWMHBIX KBacloB pacTBopstor B 200 com 3
JUCTUWITUPOBAHHOM BOJbI B MEPHOM K0JIO€ BMECTUMOCThIO 1 nM?3, noGasiswoT 4
CM®’ KOHUEHTPUPOBAHHOW CEPHOM KHCJOTHI U JAOBOASAT BOAOW A0 METKH, 1 cm?
pactBopa coaepxut 0,1 mr xenesa).

DOTO3JIEKTPOKOJIIOPUMETP, KIOBETA TOMIMHON 20 MM, BEChl TEXHUYECKHUE U
aHaJUTHYECKHEe, KONIOBl MepHble BMecTUMOCThIO 50,100 cMm?, mnumeTku
BMecTUMOCThIO 1, 2, 5, 10, 20, 25 cm?, nmmuHapsl BMecTUMOCThIO 50 1 100 cm?,
KOJIOBI KOHUYECKHE BMecTUMOCTRIO 150, 250 cm?, BopoHkH, OaHs BoAsHas, Oymara
(GuIbTpOBAJIbHAS.

Pacxon BuHa, mmBa, coka Ha oAHO omnpexaeneHue S50 cMm’, pacxon

pacturenbHOro ceipbs 10-20 r.

Texnuxa onpeodenenus

CymiHOCTh JTaHHOTO METOJ/a 3aKJII0YaeTCsl B 00pa30oBaHUM KOMIIJIEKCHOTO
COCIMHECHUS CUHETrO IBeTa OCpJIMHCKOW Ja3ypu, MPU B3aWMMOJICHCTBUH HOHOB
TPEXBAJIEHTHOTO YKEJIE3a C KEITOU KPOBSIHOMN COJIBIO.

Ilepen ananmu3oM HcCclienyeMble HAIMUTKA PEKOMEHAYETCS OT(PHIBTPOBATH.
[Ipu uccnemoBaHuM TUIOJOB U ATOJ B3BEHIMBAIOT HaBeckKy 10 r, mepeHocsIT B
CTYNKY Y M3MEJIbYAIOT C HEOOJBIIUM KOJUYECTBOM JIUCTUIIIMPOBAHHON BOJABI B
tedyeHue 10 MuHYT. 3aT€M HaBECKY KOJUYECTBEHHO MIEPEHOCAT B MEPHYIO KOJIOY



Ha 100 cM® w© A0BOAAT A0 METKM BOJOM, (QUIBTPYIOT uepe3 OyMaskKHBIH
ckiIaa4atbiii GuiabTp. s aHamm3a UCTOIb3YIOT MOATOTOBICHHBIN (DUITBTpPAT.

B mepnyro konby BMectumocthio 100 cM® oTmepuBaroT nunetko 5; 10
wim 20 cm?® uccienyeMoro HamuTKa Wid mojdydeHHbId ¢uibtpat. KomuyecTBo
oOpasiia 3aBUCUT OT 0KHMJIAEMOTO COJIEpXKaHUS Kelie3a B MCCIeAyeMOM 00pasIie,
HarpuMep: B BUHOTPAJHOM BHHE >Kejie3a OoJjblle, YeM B KOHbAKE. B mepHyro
K0JI0y mo6aBisitoT 5 cM® 1 % pacTBOpa CONSTHONM KUCTOTHI, OJHY KaIUTIO MTEPEKUCH
BOAOPOJA, 4 cm? pacTBopa KaJus KEJIE30CUHEPOUCTOrO,
cBexenpurotoBieHHoro. Coaepkumoe KoJa0 JOBOJAT JI0 METKH BOJIOM,
nepemMenuBaioT U yepe3 30 MuUHYT, nociie GOPMUPOBAHUS OKPACKH, OMPEACIISIOT
ONTUYECKYIO TJIOTHOCTh pacTBopa Ha (HOTOIIEKTPOKOIOpUMETpe Tpu A= 590 HM
(kpacHblii CBETOQUIBTP) B KioBeTe TOMMMHOW 20 MM. 11 mpuroroBieHus
pacTBOpa CPAaBHEHHSI OTMEPHUBAIOT TAKOE K€ KOJUYECTBO HCCIEIYEMOTO pacTBopa
B MepHylo kosi0y Ha 100 cM?, nobaBistoT 5 cm® 1 % pacTtBopa constHOM
KHUCJIOTHI, OJIHY KAaIUIl0 MEPEeKUCHU BOJOPOJA, U JIOBOJAT 1O METKH BOJOM,
nepeMenrBarT. B Tex ciaydasx, Korja Mpy aHaIW3€ LBET OMNBITHOTO PacTBOpa
MOJIy4aeTcsl TEMHO-CUHUM, HEOOXOJMMO Ha aHaJIU3 OpaTh MEHbIIEe KOJIUYECTBO
oOpa3iia, Korjaa pacTBop OECIBETHBIN — OpaTh OOJbIIIEe KOJTMYECTBO 0OpasIia.

[To xanuOpoBOYHOMY TpaUKy HAXOASAT KOHIIEHTPALIMIO JKeJe3a.

JUist mocTpoeHus: KanuOpoBOYHOro rpadurika B MepHble Kojobl Ha 100 cm?
BHocaT 0,1; 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 cM® OCHOBHOTO CTaHAAPTHOTIO PacTBOpa
JKEJIe30aMMOHUNHBIX KBacIOB (CBEXKEMPUTOTOBJIECHHBIM pacTBOp). B kaxayro
K00y moGaBisitoT 1o 5 cM® 1 % pacTBopa COJSTHOM KHUCIOTHI, OJHY Karulto
MEePEKUCH BOAOPOAA, 4 cM? pacTBOpa JKEJI€30CUHEPOJIUCTOrO Kaausi U JTOBOJAT 10
MeTKHU BoJoU. [TomydeHHbIN pacTBOp EepeMEIINBAIOT U BbliepKUBatoT 30 MUHYT,
3aTeM OMPEAEIISIIOT ONTUYECKYIO IJIOTHOCTh PACTBOPOB IPHU TEX KE MapaMeTpax.
B kauecTBe pacTtBopa CpaBHEHHSI HCIOJIB3YIOT JUCTWIIMPOBaHHYIO Boay. [Ipu
BBIJIEP’)KKE PpacTBOPOB (OPMHUpYETCS 1LBET OT OJIEIHO-TOIYyOOro 10 CHHETO.
Conepkanue kejaeza B MOJYUYEHHBIX CTaHJIAPTHBIX pacTtBopax coctasisier 0,1;
0,2; 0,5;1,0; 1,5; 2,0; 3,0 mr/om>.

Jlyist pacueTta comep:kaHUs kKejne3a B UCCIeAyeMbIX o0pasiiax, Heo0X0auMo
KOHIICHTPAITUIO JKeJle3a, HAlICHHYIO TI0 KaTMOpPOBOYHOMY TrpaduKy YMHOXKHUTH HA
ko3 dunmeHT pazdoasnenus. Hanmpumep: Ha anammu3s B3ato 10 cm® 16109HOTO COKa,
CJieIoBaTeIbHO, KPaTHOCTh pa3z0aBiieHus cocTaBuT 10.

6.3 AHayiu3 pe3yJibTaTOB MCCJICA0BAHUSA

Pesynbrarsl cBOAsT B Tabauie 5.1 U 1enaroT BHIBOA O COJAEP)KaHUU Keje3a
B UCCJIETyeMbIX 00BbEKTaX.



Tabmura 5.1
ConepxaHue xeje3a B UCCIEyeMbIX 00beKTax (Mr/am?)

HccnenyeMblit 00BbEKT Conepxanue xene3a

BuHo BUHOTpanHoOE

CoK sSI0JIOUHBIN

U .4

KOHTpOJIl)HbIe BOITPOCHI

Kakue BemecTBa OTHOCSTCS K MAKPOAJIEMEHTAM.

Kakue BemecTa OTHOCATCS. K MUKPOJJIEMEHTAM.

ITyTh mocTyIuIeHUs] MUHEPAJIBHBIX BEIIECTB B OPraHU3M YEJIOBEKa.
OxapakTepu3yiTe METOABI ONPEIEICHUS XKelle3a.

Kakyto posp urparoT B Opranu3Me 4esioBeKa MUHEPAJIbHBIE BEIIECTBA.

o0k wWwNE

KakoBa CyTO4YHasa HOTpe6HOCTB YCJIOBCKAa B MUHCPAJIbHBIX BCUICCTBAX.

IpakTHueckoe 3ansiTue Ne 7 (8 u)

Tema: «OnpenesieHue 001ero coepPKaHNsi MUHEPAJIbHBIX KOMIIOHEHTOB
(30J1b1) B MUIIEBBIX CHCTEMAX»

Heab padorbi: M3yueHwe ponv M 3HAYEHUS] MUHEPAIBHBIX BEUIECTB B
MUIIEBBIX CHCTEMaX, OCBOCHHE METOJOB OMPEACICHUS COACpPX)aHUS 30JbI B
MPOJIYKTE.

B 3aBucuMoOcCTH OT KOJMYECTBAa MHUHEPATbHBIX BEIIECTB B OPTraHU3ME
YEJIOBEKA U MUIIEBBIX MPOIYKTAX UX MOAPA3ACISIIOT HA MAKPO- U MHUKPOIJIEMEHTHI.
Tak, ecau MaccoBas 10Jsl 3JieMEHTa B opraHu3Me npesbimaer 10-2 %, To ero
CIeMyeT CYUTaTh MAaKpOdJIeMEHTOM. Jlodsi MHUKpPORJIEMEHTOB B OpraHHU3MeE
coctaBisier 10-3... 10-5 %. Ecnu coumepxanue snemeHta Hmxke 10-5 %, ero
CUHMTAIOT YIBTPAMHUKPOIJIEMEHTOM.

K makposneMeHTaM OTHOCST Kallui, HATPHM, KajbIlui, Marauii, ¢ocdop,
XJIOp, Cepy.

MUKpOlJIEeMEHTBl YCJIOBHO JENSIT Ha JABE TPYNIbl — aOCONIOTHO, WIA
KU3HEHHO, HEOOXOIMMBIE MHUKPOAJIEMEHTHl (KOOAJIbT, »Kele30, Melb, IUHK,
Maprasen, Woa, Opom, ¢TOp); TaKk Ha3bIBaeMble BEPOSTHO HEOOXOIUMBIE



MUKPOAJIEMEHTHI (QTFOMUHUN, CTPOHIIMA, MOJMOMEH, CEJeH, HUKEIh, BaHAIUN U
HEKOTOpbIE APYTHE).

MUKpO3JIeMEHThl Ha3bIBAIOTCS JKU3HEHHO HEOOXOJUMBIMHU, €CIU IPU HUX
OTCYTCTBUM WJIM HEJOCTATKE HApyIIAeTCd HOpPMalibHAs KU3HEIEATEIbHOCTh
opranm3zma. K Hambosee neUIMTHBIM MUHEPATbHBIM BEIIECTBAM B IHTAHHUH
COBPEMEHHOTO YeJIOBEKa OTHOCSTCS KaJbIUN U jKeNe30, K M30BITOYHBIM — HATpUi
u docdop.

30712 TPEACTaBISIET COOOW MHUHEPATBHYIO YacTh MPOAYKTA, IMOIYYECHHYIO
MOCJIE CKUTaHMsI OPraHWYeCcKHX BeIIECTB. B cocTaB MHHEpandbHBIX BEIIECTB
BXOJIST XJIOPUCThIE, KapOoHaTHbIE, (GochopHbie U CylbhaTHBIE COJIU Kajus,
HATpUs, AMMOHMS, MarHus, KaiblMs. B HeOOJbIIMX KOJIWYECTBaX B 30J€
COJICPKUTCST KEe30, B MHKPOAO3aX — MeEJb, IUHK, CTPOHIUN, Oapuii, Oop,
KpPEMHUH, 0JIOBO, MOJIUOJEH, koOanbT, HUKedb U Ap. Coaep:kaHus 30Jbl JaeT
MPUOIMKEHHOE MPEICTABICHNE O KOJTUYECTBE MUHEPAIBHBIX BEIIECTB B MPOAYKTE,
TaK KaK TPOIECC O30JICHUS MOXET COMPOBOXKAATHCA M3MEHEHHEM HX COCTaBa.
Hampumep, B 3aBUCH- MOCTU OT YCJIOBHUH 030J€HUS KapOOHAThI MOTYT YaCTHUYHO
WIN TIOJTHOCTBIO TMPEBpaIIaThCsi B OKCHJBI C BBIJCICHUEM JBYOKHCH YIJIEPOa;
oprodocdatsl — B upodocdaTsl; CyIbPuabl — B CyIb(PaThl; HATPUTHI U HUTPATHI
YaCTUYHO TEePEeXOIIT B  OKCcHIbl. [loBhIieHWE  TeMIepaTypbl  MOXKET
COMPOBOXKJIAThCS MOTEPSIMU cepbl, (pocdopa, xmopa. IIpu o301eHUN MPOAYKTOB,
COJIEpIKAIllMX OTHOCUTEIHLHO BBICOKOE KOJIMYECTBO XJIOPUIOB, MOILYT Ha-
OJIF01aThCsl OTEPH KeJe3a, CBUHIIA, aJJIOMUHUS U Meu Osiaroapsi 0Opa30BaHUIO
JETYYUX XJOPHUIOB dTUX METAJJIOB. B cOCTaB 3061 BXOJSAT 3JIEMEHTHI, KOTOPHIC
COJIEPKAIUCh B OPTAHMYECKUX KOMIIOHEHTaxX MPOAYKTa JI0 €ro MUHEpaJIU3aIuu.
[Ipu ompeneneHHBIX YCIOBHIX MHUHEpAIM3aIMU MPo0 MOXKET OBITh oOecreueH
CPaBHUTEJIBHO TIOCTOSIHHBIM  COCTaB  30JIbl, YTO T[O3BOJIAET  TOJIYYHUTh
COTIOCTaBUMbIC pe3ysibTaThl. B HacTosiee BpeMsl Jjisl ONpeaeieHus COAep>KaHus
30JIbI HCTOJIB3YIOT HECKOJBbKO METOJ0B: MeToh 0€3 MpeaBapuTeIbHOTO
BBICYIIIMBAHUS HaBECKH, YCKOPEHHBIM METOJI M METOJT OTIPECIICHHIS] MUHEPATbHBIX
BEIECTB, HE pacTBOpUMBIX B 10 %-M pacTBOpe consiHOM KHUCIOThL. Meton 6e3
MPEABAPUTEILHOTO BBICYIIIMBAHUS HABECKH MPUMEHSIOT B TOM CJydae, €clid
coJiepKaHKe BJIarv B mpojykre He npesbimaeT 20 %

JIisi  TOBBIIIIEHUST CKOPOCTU O30JICHHSI W CHIDKCHHSI TOTEPh JIETYYHX
KOMITOHEHTOB K HaBECKE MPOJIyKTa Maccoil OKOJO 2 T, B3BEIICHHON C TOUHOCTHIO
JI0 TPEThEro 3HaKa rocJje 3ansaTou, godasmstor 0,2—0,3 r anerara Marausi, a30THOM
KUCJIOTBI M €€ COJIeH, CEepPHYI KHCIOTYy, Mepokcuj Boaopoaa. OpraHuyecKyro
4acTh NpoAyKTa cxurarot npu tremneparype S00-800 C.



MaccoByto 10110 30761 (B IPOLEHTAaX) BHIYUCIAIOT 10 Gopmyrne o 100, 2 1 3
m m m (6.2) rie m — HaBecKa uccieayeMoro odpasua npoaykra, r; ml — macca
TUIJIA, T; M2 — Macca TUTJIA C 30J101, T.

IpakTnueckoe 3ansaTue Ne 8 (8 u)
Tema: «OnpenesieHue aKTUBHOCTH (epMEHTOB B ChIpbe M TOTOBBIX
MPOAYKTAX
Hear pa6Gorbl: M3ydeHue knaccuukanmi W CBOMCTB (PEepMEHTOB.
OcBoeHHE METOJIOB ONpEACICHUS aKTUBHOCTH (DEPMEHTOB 3€PHOBOTO CHIPhS H
(hepMEHTHBIX IIperapaToB.
8.1 OmnpenesieHne aMUIOJIUTHYECKON AKTUBHOCTH €0JI01A

Heobxooumvle peakmuswt u nocyoa:

1 M pactBop NaOH, 1,0 M pactBop #ona, 1 M pacTBop CepHON KHCIIOTHI,
0,1 M pactBop THOCYyIb(haTta HaTpus, 2 % OydepHbIi pacTBOp Kpaxmalna,
areTaTHbI OydepHsiii pactBop pH 4,3.

Mepsbiii  nwimHAp BMECTUMOCTBIO 500 cM®, CTEKISHHBIM CTakaH
BMectuMocThio 500 cm?, mepHasi kojiba Bmectumocthio 200 cM?, mumeTrku
BMectuMocThi0 100, 50, 10, 5 cM?, koHMYecKast K0j0a BMECTUMOCTRIO 250 cm3,
BOJIsIHAs OaHs, JIEKTpUUECKas TUINTa, BOPOHKA, GUIIbTpOBabHas Oymara.

g anamm3a aeooxoaumo 20 T conona unu 40 T saMeHs.

Texnuxa onpeodenenus

JUtst onpeneneHus aMUIOIUTUYECKONM AKTHUBHOCTH MCIIOJB3YETCS BOJHAsS
BBITSDKKA STUMEHS, CBEXEMPOPOCIIEro WIM CyXxoro cojona. Ilpu mccnenoBanuu
SYUMEHS UCTIOJIB3YIOT HABECKY STYMEHHOM MYKH B 40 I, IpU MCCIEN0BAaHUU CYXOT0O
comoaa -20 T, a MpPU HCCIECIOBAHUU CBEKEMPOPOCIIETO COJI0AA, OCOOEHHO B
nocieHue CyTku npopamuBanus — 10 r. CBexXenpopocnii Conoa OTACISIOT OT
POCTKOB, M3MENbYalOT Ha MSCOpPYOKe, B CTYNKE WM JTAOOPaTOPHOM MEIbHHUIIE.
Hagecky Myku (10-40 1) momemaroT B CTEKISHHBIA CTakaH BMECTUMOCTBHIO 500
cm?, nobaBisoT 450 cM® IUCTUIUTMPOBAHHOM BOJBI, MPOBOSAT DKCTPAKIIMIO B
TeuyeHue 1 yaca Ha BojasiHOU Oane mpu Temneparype 40°C npu nepruoaunaecKom
MOMEIIMBAHUM W CTEKJISIHHOM TaJo4YKOM COAepKUMOro crtakaHa. CrakaH
OXJIQXKJIAIOT TOJ| CTPYeHl XOJOJHOW BOJBI U JOBOJAAT HAa TEXHMYECKUX Becax 0
Maccel 520 1. ComepkuMoe CTakaHa TMepeMEeNIuBalOT U (GUIBTPYIOT uepes
ckiaamyaTeli Oymakubii ¢unbTp. [lepBbie mopruu (uiapTpara BO3BpAIAlOT HA

bunbTp.



B mMepnyto kondy Bmectumocthio 200 cm® munerkoit otmepusatot 100 cm?
2 % pacTBOpa Kpaxmalla M BBIIEPKHBAIOT KoOJIOYy Ha BOASHOW OaHe mpu
temriepatype 20 °C B teuenue 20 MuHYT. 3atreM B KoJOy A00aBisOT 5 cm?
COJIOJIOBOM BBITSIKKH, COJACPKUMOE KOJIObI MEPEeMEIIMBAIOT U BBIICPKUBAIOT HA
BoasiHOM Oane mpu Temneparype 20 °C B Tedenuwe 30 MUHET ISl THAPOJIH3A
KpaxMalia, ocje 4ero npolecc rujipojin3a OCTaHaBIMBAIOT Ao0aBieHueM 3 cm® 1
M pactBopa NaOH. Konly moBOmAT MUCTWIIMPOBAHHOW BOJOW 10 METKH H
NEPEMEIINBALOT.

OtmepuBaror 50 cM® oOcaxapeHHOro pacTBOpa Kpaxmajia B KOHUYECKYIO
KoJi0y BMecTuMOocThiO 250 cm?. Jlanee B kosbe BHOcAT 25 cm® 0,1 M pacTtBopa
roma, 3 cm®* 1 M pactBopa NaOH, nepememuBaior, BbIICPKUBAIOT B TEMHOM
MecTe 5 MUHYT NP KOMHATHOM TemmepaTrype. 3aTeM B pacTBOp 100aBisOT 4,5
cm® 1 M pacTtBopa cepHOI KMCIOTHI, IEPEMEIINBAIOT U OTTUTPOBBIBAIOT M30BITOK
nona 0,1 M pactBopom THOCYJb(aTa HATPU A0 0OECIBEUYNBAHUS
pacTBopa. MHIMKATOPOM CIYKUT COAEPKALIUICA B PACTBOPE HEOCAXApPEHHBIN
KpaxMaJl, IPUAAIOIINNA pacTBOPY CUHUM LIBET.

KonnuectBo 1oja, MOLIEANIET0 HAa OKUCIEHUE MAajbTO3bl, JOJIKHO
HaxXoJuThca B mpeaenax 5-15 cm?®. Ecam B peakiuum cBsi3biBaetcst Oosiee 15 cm?
10J1a, TO OMBIT MOBTOPSAIOT C BBITSHKKOW, mpurotoBiaeHHord u3 10 r conona, ecnu
7K€ KOJIMYECTBO CBSI3AaHHOTO MOJa MEHEE 5 CM?, TO OMBIT MOBTOPSIIOT C BBITSXKKOM,
npurotoiieHHOU u3 40 r conopa.

B npoBeneHHOM ormpezesieHUd OO0IIee KOJIMYECTBO MOJa pacxoayeTcsl He
TOJIBKO Ha OKHCIIEHHEe OO0pa30oBaBIICWCS MaibTO3bl, HO H CBA3BIBACTCS
BEILIECTBAMU COJIOJIOBOM BBITSKKM M Kpaxmana. [loaToMy ompenensioT U B
pacyeTax YYMTHIBAIOT CIAEAYIONIUE MTOMPABKHU.

[TonpaBka Ha CONOOBYIO BBHITSKKY. B KOHHUYECKYIO KOJIOY BMECTUMOCTBIO
250 cm?® ormepuBarT 12,5 o™ BBITSDKKH, pAoOaBimsior 37,5 oM
JTUCTUWIIUPOBAHHOM BOJibl. OOIIM 00BEM JOJIKEH COCTABIIATH, KAK U B OCHOBHOM
onbiTe 50 cm3. 3ateM B konOy nobasistor 25 cm?® 0,1 M pactBopa oga, 3 cm® 1
M pactBopa NaOH, nepemMeminBaroT, BbIIEPKUBAIOT B TEMHOM MECTE€ 5 MUHYT.
3atem B pactBOop nobammstor 4,5 cm® 1 M pacTtBopa CepHOM KHCIOTHI,
nepemMemuBaoT U oTTUTpoBbIBaOT 0,1 M pactBopoMm ThOCynb(dara HATpHs 10
obecriBeunBaHUsl pacTBopa. Tak Kak B OCHOBHOM ombiTe 50 cM® peakIMOHHOM
CMECH COJepKar 1,25 cM?® conogoBOM BBITSDKKM, TO MPH pacuerax OepyT
JIECATYIO YaCTh HAWJICHHOW BEIIMYUHBI.

[TonpaBka Ha pacTBOp Kpaxmana. B KoHMUYECKYyI0 KOJIOYy BMECTUMOCTBIO
250 cm® otmepuBaroT 25 cm® OydepHoro pactBopa kpaxmana, 1o0aBisroT 10 cm?
0,1 M pactBopa #oma u 3 cm® 1 M pacrBopa NaOH, nepememmBaroT u
BBIJICP)KMBAIOT B TEMHOM MECTE€ 5 MHUHYT. 3aT€éM pPacTBOpP MOAKUCISIOT



nobasienuem 4,5 cm®> 1 M pactBopa cepHOil KMCIOTHI U oTTUTpOBBIBaroT 0,1 M
pacTBopoM THOCYyNb(daTa HATPHUS O 00ECIIBEUNBAHUS PACTBOPA.

Pacdet amunonuTuueckoil akTUBHOCTH IIPOBOJIAT 10 opmyrie 6.2:
AC=@-Q%+@yK41L (6.2)

rae: a - kommuecTtBo 0,1 M pacTBopa ioaa, CBI3aHHOTO B OCHOBHOM

OIIBITE, CM3;

B - konuyectBo 0,1 M pactBOpa Hojaa, CBSI3aHHOTO C COJI0I0BOM
BBITSDKKOM, CM?;

¢ - konuuecTtBo 0,1 M pacTBOpa o012, CBA3aHHOTO C PAaCTBOPOM
Kpaxmara, CM>;

K- ko3 purmenT pazdoaBieHus Coa010BOM BBITSHKKU B ONBITE (ITPU

ncnonb3oBanuu 10 r conona K=4, npu 20 r K=2, npu 40 r
K=1);

17,1 - yucoo Mr ManbTO3bI, 3KkBUBaiecHTHOE 1 cm® 0,1 M pacTBOpy
noja.

Komnuectso 0,1 M pactBopa 1ojaa, CBA3aHHOTO B OCHOBHOM OIIBITE
PacCUUTHIBAIOT IO hopmyJie 6.3:

A=25-d , (6.3)

rae d - komruectBo 0,1 M THOCY/IB(aTa HATPHS, MOMISAIICTO HA
TUTPOBAHUE B OCHOBHOM OIIBITE.

KomnuectBo 0,1 M pacTtBopa ioma, CBA3aHHOTO C COJIOJIOBOM BBITSIKKOU
paccuuThIBatoT 10 hopmyie 6.4:

B=25—¢, (6.4)

rac.

e - komuuectBo 0,1 M pactBopa THOCy/Ib(daTa HaATpuS,
nouemee

Ha TUTPOBAHUC COHOJIOBOﬁ BBITSKKH.

KomuyectBo 0,1 M pacTtBOpa ioja, CBS3aHHOTO C PacTBOPOM Kpaxmaia
paccumThIBalOT MO hopmyne 6.5:



C=10-f, (6.5)

rae: f- komuuectBo 0,1 M pactBopa THOCYNIb(]ATa HATPHSI, TOLISIIIETO Ha
TUTPOBAHHUE pacTBOpa Kpaxmalia.

8.2 Onpenesienue amuioanTu4deckoii cnocooHoctu (AC) pepMeHTHBIX
npenaparoB

Heobxooumvle peakmuswt u nocyoa:

0,1 M pactBop ykcycHou kucnotel, 0,1 M pactBop aimerata Harpus,
aneratHblii OydepHbiii pacTBOp (cMemrBaroT paBHble 00beMbl 0,1 M pacTBOpOB
YKCYCHOM KHCIIOTHI U ainerara HaTpus), ¢pocdatHbiii 0ydepusie pactBop pH 6,0
(cmemmBator 1/15 M pactBop Hatpusi GocPOpPHOKUCIOrO ABYX3aMEUIEHHOTO U
1/15 M pactBop kanusg (HPOCcPOpPHOKHUCIOTO OJHO3AMEIIEHHOTO B COOTHOIIICHUHN
1:90), 0,1 M pacTBOp COJISIHOM KHCJIOTBHI, OCHOBHOM pactBop #ona (0,5 T
KPUCTAJUIMYECKOTO Hoga U 5 T HOAMUCTOrO Kajlus pacTBOPSAIOT B HEOONBIIOM
KOJIMYECTBE JUCTUILIMPOBAHHOM BOABI, NO0BOAAT 10 200 cM® B MepHOM Koide),
pabouuii pactBop Hoaa (2 cM® OCHOBHOro pactBopa ioma pazsogsat 1,0 M
pPacTBOPOM COJISIHOM KHCJIOTBI B MEpHOM Kojbe BmectumocTbhio 100 cm?), 1%
pacTBOp Kpaxmara.

Konunueckue xos6a BMecTUMOCTHIO 250 cM?, MEpHBIE KO0l BMECTUMOCTHIO
100 1 200 cm?, nmuneTkn BMeCTUMOCTBIO 1, 5, 50 cM?, mpoOupku nuameTpom 2 cMm
U BBICOTOM 18 cM, TepmocTaT WM BoAsHass OaHs, (HOTOIIEKTPOKOIOPUMETP,
KioBeTa mupuHOM 10 MM, aHaiuTUYeCKWe Bechl, (GUIbTpOBaJbHAsS Oymara,
CTEKJISIHHBIE BOPOHKH.

Jlns ananuza Heooxoaumo 0,1 T pepmeHTHOTO Mpemnapara.

Texnuxa onpeoenenusi

3a eguHUIly amuionuTH4Yeckor crmocobHoctn (AC) NPUHUMAIOT TakKoe
KOJIMYECTBO (PepMEeHTa, KOTOpOE€ KaTalu3upyeT TuApoiu3 1 T pacTBOPUMOTO
Kpaxmajia J0 JEeKCTPUHOB pa3IMYHOM MOJIEKYJSIpHOW Maccel 3a 60 MUHYT mpH
temriepatype 30 °C u pH 4,7 (nns rpubHbIX depMEeHTHBIX npenapatoB) win 6,0
(nnst GakTepUabHBIX (PEPMEHTHBIX MPEMAPATOB).

OnpeneneHve  aMUWIOJUTHYECKOM  CIIOCOOHOCTM  MPOBOAMUTCS IO
MOJKpaxXMaJbHOU PEAKLIUU KOJIOPUMETPUYECKUM METOAOM.

[IpurotoBnenne ocHOBHOTO pacTtBopa (pepmenTa. Ha ananutuyeckux Becax
B3BemmBaloT 0,1 1 (¢epMeHTHOro mpemapaTa B CTEKISIHHOM CTaKaHe,
pa3MEemMBalOT C HEOONBIIUM KOJIUYECTBOM JTUCTHIIMPOBAHHOW BOABI U



KOJIMYECTBEHHO MEPEHOCAT B MepHYI0 koiady Ha 100 cm?, oObeM DOBOIAT [0
METKH, PaCTBOP MEPEMEIINBAIOT U PU HEOOXOIUMOCTH (PUIBTPYIOT.

N3 ocHOBHOTO pacTBOpa (EpMEHTHOrO IIpernapara TOTOBAT pabouuii
pacTBop myTeM pa30aBieHUs AUCTWLIMPOBAHHOM BOJOH B COOTBETCTBHH C
Tabmuueit 6.1.

Tabmuna 6.1
Pazb6aBnenre ocHOBHOTO pacTBopa (hepMEHTHOTO TperapaTa s MOTydeHUs
pabouero pacTBopa

IIpeamnosaraemas KoaunuecTBO O0BeM ocHoBHOTO | O0IIMIT 00BEM
AC npenapara, npenaparaBS | pacrBopa, He00Xo- padouyero
ent cM’ pabouero AUMBIH 11 pa3- pacTBopa
pacTBopa, Mr O0aBJieHus1, cM? npemnapara,
cm’®
Ot 150 o 300 1,000 40 200
Ot 301 o 700 0,500 20 200
Ot 701 mo 1200 0,250 10 200
Ot 1201 go 2500 0,125 5 200
Ot 2501 o 5000 0,050 2 200
Ot 5001 u 6onee 0,025 1 200

BriOpannblii 00bEM OCHOBHOIO pacTBOpa (PEpMEHTHOro mpenapara
NOMENIAIOT B MEPHYIO KoJOy BMecTUMOcThi0 200 cM® W 10OBOAST 00BEM 10
METKHU JUCTUJZIAMPOBAHHOM BOJIOM.

[unponus kpaxmana mpoBOAIT cieayronmMm obOpazoM. B aBe mpoOupku
ormepuBaroT o 10 cm® 1 % Oydepnoro pactBopa kpaxmana (pH 4,7 ayis ananuza
rpubHBIX (GepMeHTHBIX mpenapatoB U pH 6,0 nns aHanm3a OGakTepHabHBIX
dbepMeHTHBIX TIpenapaToB). [IpoOupku momenialoT B TEPMOCTAT WM BOASHYIO
0anto ¢ Temneparypoit 30° C Ha 10 MuHYT. 3aTe€M B MEPBYIO OMBITHYIO MPOOUPKY
n00aBIsAIOT 5 cm® pabodero pactBopa (pepMEHTHOro mpenapara, BO BTOPYIO
KOHTPOJIbHYIO J00aBISAIOT 5 cM? aucTwiuiipoBaHHOM Boabl. ColepKumoe
MpOOUPOK cpasy MepeMEeNInBaOT, MPOOUPKU BBIIEPKHUBAIOT B TepmocTtate 10
MUHYT I THAPOJIHM3a Kpaxmaia. 3aTeM U3 Kaxjaou nmpodupku oréuparoT mo 0,5
cM® cyOcTpara ¥ IEPEHOCAT B JABE KOHUYECKHE KOJIOBI BMECTUMOCTHIO 250 cm® ¢
MepABapUTEIIbHO HAIUTHIMU B KOJIOBI 50 cwm? pabouero pactBopa Monaa B
cossiHoM kucnore. Conepxxkumoe ko0 mnepememnBatoT. [Ipu 3TomM mpoucxoaut
WHAKTUBAIUSl aMUWJIOJIUTUYECKUX (EPMEHTOB M HOJKpaxMajabHas peaKiusl.
KoOHTposbHBIN pacTBOp NMPUOOpETaeT CHHIOW OKPACKY, OMBITHBIA - (PUOJETOBO-




OypyI0 OKpacky B 3aBUCMMOCTH OT KOJMUYECTBA MPOTHAPOIN30BAHHOTO Kpaxmara.
B cinydae, eciu okpacka OINBITHOTO PacTBOpa OCTAHETCS CHUHEW, HEOOXOIUMO
YBEJIMYUTh KOHIIEHTpaluioo (EepMEHTHOTO Ipernapata B paboueM pactBope. B
cillydae, €CJIM OKpacka OIBITHOTO pacTBOpa CTaHET KEJITOM, HeoOXOAUMO
YMEHBIITUTH KOJIHMYECTBO (hepPMEHTHOTO Tperapara B pabodeM pacTBope.

B okpanieHHbIX pacTBOpax ONpENessIoT ONTHYECKYHO TIOTHOCTh Ha DOKe
npu kpacHoMm cBeTodunbTpe (A = 656 HM, KioBeTa ¢ mupuHoil rpanu 10 mm). B
KayeCTBE pacTBOpPA CPABHEHUS HUCIIONB3YIOT BOAY.

Pa3nuna Mexay mokazaTessiMU ONTHYECKOM IMJIOTHOCTH KOHTPOJIBHOTO U
OMBITHOTO  PACTBOPOB  COOTBETCTBYET KOJIMYECTBY MPOTUIPOIU30BAHHOTO
Kpaxmaja 1oJ I1eiCTBUEM aMIJIOJINTUYECKUX (DEPMEHTOB.

KonuuectBo mnporuaponuzoBanHoro kpaxmana cybocrpara (C, B 1)
pPacCUUTHIBAIOT IO hopmyJie 6.6:

C= (DI_DZ).O’I , (66)
D,

rne: 0,1 — xoymgecTBO Kpaxmara, B3ATOE JJIsl aHaJIM3a B Ka4eCTBE
cyOctpara, T;
D, — onTHyeckas MIOTHOCTh KOHTPOJIBHOTO PacTBOPA;
D, - onTrueckas MIOTHOCTH OMBITHOTO PacTBOpA.

Ecnu xonmuuectBo C NpOruapoOIM30BaHHOTO Kpaxmaia COCTaBUT MEHbBIIE
0,02 T wm G6oawmie 0,07 T, TO UCHBITAHUE TOBTOPSIOT C APYTUM KOJHMYECTBOM
OCHOBHOT'O pacTBopa (hpepMeHTa.

AvmMunonuTrueckyto crnocooHocts (AC, en/r) ¢pepMEeHTHBIX MpernapaToB
paccuMuThIBaIOT MO popmynam 6.7 1 6.8:

Jliist OakTepuanbHbIX (PEPMEHTHBIX MpEnapaToB:

AC =[5, 885« C—0,001671] » 1000/1 (6.7)

Jist puOHBIX (PEPMEHTHBIX MPETApaTOB:

AC=[7,264+C—-0,03766] 1000 /11 (6.7)
rae: 1000 — mepecuer MUILUIUTPAaMMOB B TPaMMBI;
0 — KOJMYECTBO (EpMEHTHOro Ipemnapara, B35TOE JUIs

aHanmsa,
Mr (cM. Tabmnwuy 6.1.)



8.3 Anayu3 pe3ybTaToB padoThI

Pe3ynbrarsl cBOAAT B TaOauie 6.2. ¥ I€Ta0T BBIBOJ O COJIEPIKaHUU XKeye3a
B UCCJIEAYEMBIX OOBEKTaX.

Tabmuna 6.2
Coneprxanne HepMEHTOB B UCCIEAYEMBIX 00BEKTAX

Uccnenyemblit 00beKT Conepxanue pepMEeHTOB

CBeXenpopocmmi Conox

Cyxoti1 comon

depMeHTHBIN ITpenapar

KoHTpoJibHBIE BONIPOCHI

1. IlpuBenute knaccupukauio GepMeHTOB.

2. Kakue ruaponuTtudeckue (QEepMEHTHI HCIMOJB3YIOTCS B OpOIUIBHBIX
MPOM3BOJICTBAX.

3. Ilo xakuM mpu3HaKaMm XapakTepusyercsi (GepMEeHTHBIH npenapar.

4. KakumMu MeTolaMu ONpENeNsercs aKTHUBHOCTh aMUJIOJIUTHYECKUX
(bepMeHTOB.

5. Kakyo poJib BBINOJHAIOT aMHJIOIMTHYECKUE (PEPMEHTHI COJIOAA.

6. Kakue pakTopsl BIUSIOT HAa aKTUBHOCTh aMIJIOIUTUIECKUX (PEPMEHTOB.

IIpakTuyeckoe 3ansitue Ne 9 (8 )
Tema: «Onpenesenne cTeneHy AeHATYPALUMU OeJIKa»
Leanb padorsl: CpaBHEHHE CTENCHU JCHATypaluu Oeika MpU BO3ACHCTBUU
Ha HETO Pa3IUYHBIX (PaKTOPOB.

B numieBoit TexHoOrnn 0co00€ MpakTUYECKOe 3HAYCHHE UMEET MPOLIECCHI
rUApoJiu3a U JeHarypaluu OenkoB. B ocHoBe neHarypanuu OENKOB JIEKHUT
HapylIEHUE YMOPSAJOYEHHOTO PACMOJIOXKEHUS TOJIUNENTUAHBIX Ienel  BO
BTOPUYHOM, TPETUYHOMN CTPYKTYpe MOJIEKYJIbl B PE3yJIbTaTe pa3pblBa HEKOTOPHIX
BHYTPUMOJICKYJISIPDHBIX CBsizei. [lpw jeHaTypanuu W3MEHSIOTCS  (U3MUYECKHE
CBOMCTBa OEITKOB, CHIDKAETCS WX PACTBOPUMOCTH, CIIOCOOHOCTh K THIpPATAIINH,
arperupoBaHUIO, YTPAYUBAIOTCS OMOJIOTHUECKIE CBOMCTRA.

B pesynbrate pasppiBa BHYTPUMOJEKYISPHBIX CBsi3€l (BOJOPOJHBIX,
COJIEBBIX) TMENTUIHBIE WEMU YACTHUYHO pa3BEPTHIBAIOTCS, B pE3YyJbTaTE YEro
(GyHKUMOHAJIbHBIE TPYINNbl CTAHOBATCA Oojiee aKTUBHBIMU WM Ooliee



JOCTYMHBIMU I BO3JEHUCTBUSL peareHTOB wiu (epmeHTOB. s TemioBoi
JIeHaTypalud OelIKOB OCOOEHHO XapaKTepHO YBEIMYEHUE PEaKTUBHOCTH —SH-
TPYIIIL.

Jenatypanus 0€IKOB IPOUCXOIUT MO BO3JACUCTBUEM Teria, HauuHas ¢ 60
°C, npu MEXaHWYECKOM BO3JCHCTBUU (aBICHUH, PACTHPAHUU, BCTPSIXHUBAHUU U
T.A.) ¥ IOJI J€ACTBUEM XUMUYECKUX PEAr€HTOB.

Ipubopsl n peaxtussni: 0,5 M pacTBOp XJOopHIa Kanus, OHYpPETOBBI
peaktuB (1,5 r cynsdara meau (CuSO4:5H20) u 6,0 r BUHHOKHUCIIOTO HATpHSsi-
kanusa (NaKC4H406:-4H20) pactopsitoT B 500 mit Bosbl. K aToMy pactBopy npu
xopoieM nomemuBanuu no06asistoT 300 mu 10 % pactBopa NaOH cBobGoaHOrO
or Na2CO3, m 2 r KI pm1d mnpenoTBpalleHus CaMOIPOU3BOJIBHOIO
BOCCTAHOBJICHUA. PacTBOp H0BOIAT 110 2 MJI M XpaHIT B IMOJUATHICHOBOMU
CKJISTHKE).

[Ipumeuyanue. buypeTroBylo peakuMio Henb3s MPOBOJAUTH B MPUCYTCTBUU
coJieil aMMOHHUS B BUJly 00pa30BaHUs METHOAMMHUAYHBIX KOMILJIEKCOB.

N3BieyeHne 0€IKOB OCYLIECTBISIOT OJHUM H3 IIEPEUMCIICHHBIX HIKE
CHI0CO00B:

1) PactBop pactutenbhbix 6enkoB. K 40 r nimeHnYHON MyKH TPUOABISIOT
160 M JOUCTUIUIMPOBAHHOM BOJBI, MEPEMEIIMBAIOT U KOJOY MEpPEeHOCIT B
xonoauibHUK (1-2 °C) Ha CyTKH, 3aT€M CHOBa MEPEMEMIMBAIOT U (DUIBTPYIOT
BHayaje yepe3 IUrpoCKONMUYECKYIO BaTy, a MOTOM Yepe3 CKIaA4aThlii OyMaXKHBIM
bunbtp. PacTBOp COAEPKUT TJIABHBIM 00pa3oM anbOyMUHBL. XpaHIT B
XOJIOAWJIBHUKE.

2) OtBemmBaroT 5 T MykH, 3anuBaroT 10 M pactBopa xsopuna kanus (KCI)
W CTaBIT Ha BCTPSAXUBATENb HAa 5 MUHYT. [loydeHHYIO CYCIIEH3UIO MEPEHOCAT B
neHTpudyxkuyro npooupky Ha 50 Ma um gobamistor 35 ma pactBopa KCI.
[TpoOupku 3aKpbIBAIOT PE3MHOBBIMHU MPOOKAMU U BCTpsixuBaroT 15 munyt. Yepes
15 muHyT Oocamok otaensroT Ha ueHTpudyre npu 5000 o6/MUH B TeueHHEe S5
MUHYT. DKCTPAKT CIMBAIOT B MEpHYIO K0JIOy Ha 100 mMi1 uepe3 BOPOHKY C BaTHBIM
(GuIBTPOM, KOTOPBII MOMEIIAIOT B TOPJIBIIIKO BOPOHKH. V3BNeuenue pacTBopom
KCI nosropsitor eme tpu pasza, Ho ¢ 10 mn pactBoputens. [lpu ToiateasHOM
U3BJICYCHUH, B COJIEBYIO BBITSDKKY mepexonsar He menee 30 % ot oOmero
KonuuecTBa aszota. Ilocne moOaBieHHs HOBOM MOPUUHU PACTBOPHUTENS OCAJ0K B
NpOOUpPKE XOPOIIO MEPEMEUTUBAIOT MAJOUYKONW. DKCTPAKIIUIO COJIEBBIM PacTBOPOM
3aKaHYMBAIOT MpoMbIBaHUEM ocagka 20-30 My JIUCTUIUIMPOBAHHOM BOJBI,
KOTOPYIO TMOCJE MEePEMENIMBAaHUsA U UEHTPU(PYTUPOBAHUS CIUBAIOT B MEPHYIO
KOJIOY C COJIEBBIMU BBITSIKKaMH U JOBOJAT O METKU BOJIOM.



