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YYEBHO-METOAHYECKHI KOMIVIEKC IHCHHILIMHBI

«CoCTaB MANIEBBIX CHCTEM H METO/IBI €TI0 ONpe/e/ICHHAN

Hanpasnenue nogrotosxks 19.03.01 «buorexnosorns»
OGpasosarenshas nporpamma «[Tuinesas GHOTEXHONOIHS»
MopMma noAroToBKH O4HAA

[1Ikona GHOMEIHITHHBI

Kadepa GnoTexsonornn u pyHKIHOHATBHOIO THTAHKSA
Kype 2, cemectp 3,4

nexuun - 54 yac.

NPaKTHYCCKHE 3auATHA — 72 vac.

naboparopHbie paboThl — HE PEYCMOTPEHEL

B TOM uHcIe ¢ Henonbosannem MAO siex, 10/mp.28 yac.
BCErO HACOR ayAHTOPHOM Harpysku 126 uac.

B TOM yHcnie ¢ nenonbzosannem MAO 38 vac.
camocTosTeapHas pabora— 54 vac.

B TOM MHC/I€ Ha MOArOTOBKY K 3K3ameny 27 vac.
KOHTPO/IbHbIE paboThl — HE NPETYCMOTPEHbI

Kypcosas paboTa / KypcoBOit IPOEKT — He [Pe/IyCMOTPEHbI
3aver - 3 cemecTp

IK3aMeH — 4 cemectp

VueGHO-MeTOMHYECKHH  KOMIVIEKC — COCTaBleH B COOTBETCTBHHM ¢ TpeGoBaHuAMH
00pa3oBaTeAbHOrO CTAHAApTa, CAMOCTOATENLHO YCTAHOBICHHOIO JABOY, yrBepiACHHOIO
npuxasom pexropa 07.07.2015

YMKJ1 ofecyxknen na sacenannn kadeapsi Buorexmonormi M (pyHKIHOHANBHOTO [THTAHHA,
npotokoa Ne 10_ ot «] 1» mons 2013 r.

3apeayiommit kadeapoil GHOTEXHONOIHH M PYHKUHOHATEHOTO MHTAHMS: T.K. Kanennk
Cocrasutens; O.B. Tabakaesa, 1.T.H., JOUeHT, npodeccop



AHHOTAIIMA
y4eOHO-METOIUYECKOTr0 KOMILIEKCA JUCIUTLTAHbBI
«CocTaB MUIIEBBIX CUCTEM U METOJIbI €70 OMPEACIICHUS
Hanpasnenune noaroroBku: 19.03.01 «buorexnonorus»
O6pa3zoBarenbHas mporpamma: «llumieBas OMOTEXHOIOTHS

Y4eOHO-METOTUUECKUI KOMIUIEKC TUCITUTUINHBI « COCTaB MUIIEBBIX CUCTEM U
METOJIbI €T0 OIpeeeHUs» pa3padoTaH I CTYJEHTOB 2 Kypca MO HalpaBJICHUIO
19.03.01 «buorexnomorusi» npoduns nmoArotoBku «lluimeBas GMOTEXHOIOTHS) B
cootBercTBHE ¢ TpeboBanusamMu OC BO no naHHOMY HampaBiICHUIO U MOJIO0KEHUEM
00 y4eOHO-METOJIMUECKUX KOMIUIEKCaX JUCHUIUIUH 00pa30oBaTeNbHBIX MpOrpamMm
BBICIIETO MPOQPECCHOHATLHOTO 00pa3oBaHus (YTBEPKICHO MPUKA30M U.0. PEKTOpa
JBO®Y ot 17.04.2012 Ne 12-13-87).

Hucuumnuaa «CocTaB THUIIEBBIX CUCTEM M METOJIbl €ro OMNpeAeTICHUs
BXOJIUT B BAPUATHUBHYIO YaCTh y4eOHOTO IUIaHA.

OO6miass TPyJAOEMKOCTh OCBOCHHMsI JUCIUILIMHBI cocTaBiisser 180 wacos.
YuyeOHbIM MJaHOM MPEIyCMOTPEHBI JICKUMOHHbIE 3aHATHS (54  4acoB),
npakTudeckue 3aHaTus (72 4yacoB), caMOCTOsITeNIbHAs paboTa cTyfeHTa (54 yacoB).
JlucruminHa peanusyeTcs Ha 2 Kypee B 3,4 ceMecTpax.

ConepxkaHue TUCHUIUIMHBI OXBATHIBAET CIEAYIOLIUNA KPYT BOITPOCOB:

- COBPEMEHHBIE TEOPETHYECKUE TMPEJICTABICHUS IO BOIPOCAaM COCTaBa H
CTPOCHHUS OCHOBHBIX XHMHYECKUX COCAMHEHUM, BXOJSIIUX B COCTaB ChIPbS,
MOJIYIIPOAYKTOB U TOTOBBIX MTPOJYKTOB;

- 3aKOHOMEPHOCTH TMPEBPAIICHUS MaKpO- U MHUKPOHYTPUEHTOB TIpHU
XpaHEHUHU U NepepadOTKe ChIPhS;

- TMpPaKTUYECKUE METOJbl aHallu3a U HCCICJIOBAHUM MHUIIEBBIX CHUCTEM,
KOMIIOHEHTOB, J100aBOK.

HucuumirHa «CocTaB MHUIIEBBIX CUCTEM M METOJbl €ro ONpEACICHUs»
JIOTUYECKU U COAEPKATEIHHO CBA3aHA C TAKUMU Kypcamu, kak «OCHOBBI OOLIeH U
OpPraHMyYecKOl  XuUMUW», «AHamuTHueckass ¢ (U3KOUIOMIHAS  XUMUSDY,

«CTpYKTypHO-TEXHOJIOTUUYECKUE CBOMCTBA MUIIIEBBIX CUCTEM).



Jlucrumimaa  HampaBiieHa Ha  (opmMupoBaHHE — OOMIEKYIBTYPHBIX U
po(heCCUOHATTBHBIX KOMITIETCHIIUH.
Y4e0HO-MeTOINYECKUI KOMIIIEKC BKIIIOUAET B CeO:
— pabouyto porpamMmy y4eOHON JUCITUTUTHHBL;
— yueOHO-METOAUYECKOEe  OO0ECIEUeHHE  CaMOCTOSITEIbHOM  padoThI

obyuarommxcs (mpuioxenue 1);

— (oHJ OLICHOYHBIX CPEACTB (MIPUIIOKEHHUE 2).

ABTOp-COCTaBUTENb YU€OHO-METOUYECKOTO KOMILJIEKCA

1.T.H., JIOUEHT,

npodeccop, kadeapa OMOTEXHOJIOTUN

1 (YHKIMOHATIBHOTO MUTaHUS O.B. Tabakaesa

3aB.xadenpoit OUOTEXHOJIOTUN
¥ QYHKIIMOHAIBHOTO MTUTAHUS T.K. Kanenuk
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PABOYASI IPOIPAMMA YYEBHOM JIMCHHILINHBI
Cocras MHIEBHIX CHCTEM H METO/Ibl €10 ONpeeICHHA

Hanpassenne noaroroskn 19.03.01 bnorexnonaorus
npoduab «[lnmesas GHOTEXHOTOTHIA»
@opma NOATOTOBKH OYHANA

Kype 2 cemecrp 34
nekuH 54 wac.
NpaKkTHYeCKHe 3aHATHA 72 Jac.

naGoparopusie paboTel___ - qac.

B TOM YHcle ¢ uenonb3opaneM MAO sex. 18 /mp. 20 /nab. - wac.
BCEro 4acoB ayAMTOpHOMN Harpy3ku 126 wac.

B TOM 4HCie ¢ uenonb3opannem MAO _ 38 wac.

caMocTosTebHas pabora 54 yac.

B TOM YHC/IC Ha MMOATOTOBKY K aK3ameny _ 27  wac.

KOHTPOIbHbIC paboTH! (KOTHYECTBO)

KypcoBas paGota / KypcoBoil MPOeKT ___ - cemecTp

3aqer 3 ceMecTp

IKIAMEH + ceMecTp

PaGoyas nporpaMsa COCTaB/ieHa B COOTBETCTBHM ¢ TpeGoBaHMAMH 0OpaioBaTe/ILHOrO
CTAHAAPTA, CAMOCTOATENBHO ycTaHasauBaeMoro JIBOY, yrsepiIeHHOr0 NpHKA3oM peKTopa or
07.07.2015 r.

PaBouas nporpamma ofcyxiena Ha 3acefanin Kadespst BUOTEXHONOTHH | (YHKUHOHATLHOTO
nuranns, nporokon Ne 10 or «11» mions 2013 r.

3aseayroumii (ax) kadeapoit Kanenux T.K.
Cocrasurens (1n): Tabakaesa O.B.



Oo6opoTHas cTopoHa THTYJaABHOrO Jucta PITY /]

I. Padouast nporpaMMa mepecMOTpeHAa Ha 3aceJaHuN Kadeapbl.

IIpotokoin oT « » 20 1. Ne

3aBenyrommii kadeapoit Kanenuk T.K.

(moxIHCH) (1.0. ®amuus)

I1. Pagouasi nporpamMma nepecMoTpeHa Ha 3acefaHnu Kadeapbl:

IIpoTtokomn ot « » 20 1. Ne

3aBenyromuii kadeapoi Kanenuk T.K.

(moamuck) (HN.0. damums)



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, 5 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:

CPC- 3 - the ability to use knowledge of modern physical picture of the
world, the laws of space-time, the structure of matter to understand the world and
natural phenomena

CPC-7 - ability to find and evaluate new technological solutions, designing
new food products

PC-1 - capacity to implement the process in accordance with the regulations
and to use technical means to measure the main parameters of biotechnological
processes, properties of raw materials and products

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

PC-14 - the ability to design processes using automated technological
preparation of production systems in the group of authors

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:

1. Lebukhov VI, Okara Al, Physical and chemical research methods:
textbook, St. Petersburg, Lan, 2012. - 480 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU

2. Egorov VV, Inorganic and Analytical Chemistry. Analytical chemistry:
textbook  for universities, St. Petersburg, Lan, 2014. - 142 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:731577 &theme=FEFU

3. Methods for studying the properties of raw materials and food: a textbook
for universities / I. P. Kovaleva, I. M. Titova, O. P. Chernega. - St. Petersburg:
Science Avenue, 2012. - 151 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785526 &theme=FEFU

4. Bazarnova, Yu.G. Methods of research of raw materials and finished

products [Electronic resource]: teaching aid / Yu.G. Bazarnov. - Electron. Dan. -
St. Petersburg: NRU ITMO, 2013. - 76 p. https://e.lanbook.com/book/70913.

5. Bazarnova, Yu.G. Theoretical bases of food research methods [Electronic

resource]: a tutorial / Yu.G. Bazarnov. - Electron. Dan. - St. Petersburg: NRU
ITMO, 2014. - 136 p. https://e.lanbook.com/book/71109.

6. Gus'kova, V.P. Chromatographic methods of separation and analysis

[Electronic resource]: a tutorial / V.P. Gus'kova, L.S. Sizov. - Electron. Dan. -
Kemerovo: KemSU, 2015. - 148 p. https://e.lanbook.com/book/72028.

7. Analytical chemistry. Physico-chemical methods of analysis [Electronic

resource]: a tutorial / V.P. Guskov [and others]. - Electron. Dan. - Kemerovo:
KemSU, 2007. - 96 p. https://e.lanbook.com/book/4591.

Form of final knowledge control: exam
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AHHOTAIUA

Kypc «CocTaB nuIeBbIX CUCTEM U METOJIbI €r0 ONPEAEIICHUs BXOAUT B OJIOK
b1.B.O/1.9 u oTHOCUTCA K €€ BapuUaTUBHOW YAaCTH HAMNpPaBJICHUS MOJATOTOBKHU
OakanmaBpckoit  mporpammbl  19.03.01  «buotexHonorus».  TpyroeMKOCTh
JUCHMIUIMHBI COCTaBIIsieT S 3adeTHhIX eauHul, 180 wyacoB. JlucoumiauHa
BBICTYIIAeT OJHOW M3 UHTErPalIbHBIX B (yHIaMEHTAIbHOM MOArOTOBKE OaKaliaBpoB
JaHHOTO mpoduiass W TECHO CBA3aHA C TaKUMU JUCHMIUIMHAMH  Kak
«AHanmuTHyeckass U (U3KOJUIOMIHAA XUMUA», «OCHOBBI OOLIEH M TEXHUYECKOU
onoxumum», «O01Ias 1 Heopranuueckass Xumus», «OCHOBbI OMOTEXHOIOTHUNY.

Henbro wu3ydyeHUs JUCUUIUIMHBI  SABISETCS  OBJaJeHUE  OyAayluMu
OakalaBpaMi OCHOBAMHM OIIPEAENICHUS] COCTaBa MUIIEBBIX CHUCTEM, HEOOXOIUMBIX
Ui TpO(ECCHOHANILHOTO  pEUICHUS  BOMPOCOB  IMPOM3BOJACTBA,  AHAIU3A,
TPAHCIOPTUPOBKHU U XPAaHEHUS TOTOBOM MPOTYKILIHUH.

3agaum JTUCUMILUIUHBI:

® O03HAaKOMJICHUE C COBPEMEHHBIMU TEOPETUYECKHMM IPEICTaBICHUSAMU IO
BOIIPOCAaM COCTaBa U CTPOEHUSI OCHOBHBIX XMUMHUYECKUX COCIUHEHM, BXOIAIIUX B
COCTAaB ChIPbS, NOJYIPOIYKTOB U TOTOBBIX IPOYKTOB;

® U3y4yeHUE 3aKOHOMEPHOCTEW IpEBpPAlIEHUs MAaKpO- U MHUKPOHYTPUEHTOB
IPU XpaHEHUU U MepepadO0TKe ChIPhS;

® U3y4YEHHE NPAKTUYECKUX METOJIOB aHalu3a M MCCIECIOBAHUN MHUIIEBBIX
CHCTEM, KOMIIOHEHTOB, J00aBOK.

JUis  ycrnemHoro u3y4eHus: JUCHUIUIMHBL «COCTaB MNHILEBBIX CUCTEM U
METO/Ibl €ro OIpeAeNieHUus» Yy OOydaromuxcs IOJDKHBI OBIThb C(HOPMUPOBAHBI
CIEAYIOUIUE IPEABAPUTEIbHBIE KOMIIETEHIINN:

® CHOCOOHOCTh HMCHOJB30BaTh COBPEMEHHBIE METO/bl U TEXHOJOTUU (B TOM
qrciie THPOPMAIIMOHHBIE) B MTPO(EeCcCHOHABHOM 1eATEIbHOCTH,

® CHOCOOHOCTBIO OCYUIECTBJISTh IOUCK, XpaHEHHE, OOpabOTKy MW aHaIu3
uH(poOpMaIIMK U3 PaA3IMYHBIX HCTOYHUKOB W 0a3 JaHHBIX, MPEJCTaBISATH €€ B

TpebyeMoMm ¢opMare ¢ HCTHOIB30BaHMEM HH(POPMAIMOHHBIX, KOMITBIOTEPHBIX H



CETEBBIX TEXHOJIOTUH.

B pesynbprare m3yueHus NaHHOW IUCIUIUIMHBI Y CTYJEHTOB (POPMHUPYIOTCS

cileayromue

001eKyIbTypHBbIE/

(371eMeHThI KOMIIETEHLHI1).

HpO(l)eCCI/IOHaJIbHLIe KOMIICTCHIINHN

Koa u popmysmpoBka

ITanel (l)Ole/IpOBaHI/Iﬂ KOMIICTCHIIUHN

KOMIIeTCHIIHH
OIIK-3 cnocoOHOCTBIO OCHOBHBIE CTPYKTYpPHBIE 3JIEMEHThl BEIIECTB U
HCIIONIB30BaTh 3HAHUA O | 3HaeT XUMUYECKUX COCTMHEHUMN, BXOSIIUX B COCTAB ChIPbS,
COBPEMEHHOI MOJyPOAYKTOB U TOTOBBIX IPOAYKTOB
¢busnueckoit KapTHHE
MHPa, TIPOCTPAHCTBEHHO- HCHIONB30BATh 3HAHMA O CTPOCHMH BEIIECTBA AU
BpEeMEHHBIX Vmeer MIOHUMaHUsl 3aKOHOMEPHOCTEH MPEBPALLECHUS ngpo-
3aKOHOMEPHOCTSIX, U MUKPOHYTPUEHTOB IPU XPAHCHHH M TNepepadoTKe
CTPOGHHHM BEIECTBA JUIS CBIpbA
IIOHNMAaHUA 3HAaHWSIMH O CTPOCHHHM XMMHYCCKHX COCJIMHECHUI,
OKpYXarolleTo MHupa | | ByageeT | BXOASUIIMX B COCTaB ChIPbs, MOJYNPOAYKTOB U
SIBIICHUH TPUPO/IBI TOTOBBIX MIPOJYKTOB
CrocoObl HAXOXKACHUS U OICHKH TEXHOJIOTUYECKUX
3HaeT pemieHui TpU KOHCTPYMPOBAHUM HOBBIX MHUIIEBBIX
OIIK-7 CIOCOOHOCTh
CHCTEM C YUYE€TOM UX COCTaBa
HaxoJUThb W OLIEHUBATh
HOBEIE TEXHOIOIMUCCKIE v KOHCTPYHPOBATh HOBbIE MHILEBbIE MPOJYKTHI € y4ETOM
petrenms, MeeT 3aKOHOMEPHOCTEN HpeBpaL[éeHI/I}I MakKpo- u
KOHCTPYHPOBATH HOBBIC MUKpPOHYTPUEHTOB TIPU NIEPEPAOOTKE CHIPbS
NHIIEBBIC TIPOYKTBI Briaxeer METOJIaMH KOHCTPYHUPOBAHUS HOBBIX MHUIIEBBIX CUCTEM
C YU4€TOM UX COCTaBa
ITK-1 CITOCOOHOCTBIO
CIocoObl OCYLLECTBJICHUS TEXHOJIOTHYECKUX
OCYIIECTBIISITh .
. 3Haer MPOIIECCOB Ha OCHOBE CBOMCTB CBHIPhS U MPOIYKLIUU U
TEXHOJIOTHUECKUI
METO/I0B UX UCCIEI0BAHMS
MPOIIECC B COOTBETCTBUU
c periiaMeHToM u .
OCYILIECTBIISAITh ~ TEXHOJIOTMYECKUH  Tpolecc B
HCII0JIh30BaTh .
YwMmeer COOTBETCTBUU CO CBOMCTBAMHU CBHIPbSl U NPOTYKLHH,
TEXHUYECKHE  CpEACTBa o
OPMHUPYIOUTUX MMUILEBYIO CUCTEM
TUTSt U3MEPECHUS PMHpYOIH tmesy y
OCHOBHBIX  ITapaMeTpOB
OMOTEXHOIOIHIECKHX Braneer [IPaKTUYECKUMHU METOJaMH aHajln3a U HUCCIEeNOBaHUA
IIpOLECCOB, CBOMCTB MUIIEBBIX CUCTEM, KOMIIOHEHTOB, 100aBOK
CBHIPbSI ¥ IPOAYKITUH
IK-11 BIAJCHHEM | 5 METO/Ibl IIJITAHUPOBAHUS SKCIIEPUMEHTa, 00padOTKH U
MeTOoaMu MIPEACTABJICHUS TIOJYYEHHBIX PE3YyJIbTaTOB
TTAHAPOBaHMS IUIAHUPOBATH SKCIIEPUMEHT, 00paboTKy u
IKCIICPUMEHTA Ymeer
’ MIPEACTABJICHHUE MTOJYYEHHBIX PE3yJIbTaTOB
00paboTkn 1
HPEACTaBICHUA METOJaMH IUIaHMPOBAHUSA JKCIEPUMEHTA, 00pabOTKH
MTOJTyICHHBIX Buaneer
y Y TIPE/ICTABIICHUSI IOJYUYEHHBIX PE3yJIbTaTOB
pe3yabTaToOB
[1IK-14  cnocoOHOCTBIO | 3Haer CIIOCOOBI OCYIIECTBJICHUS TEXHOJIOTUYECKUX




MIPOEKTUPOBATD IIPOLIECCOB Ha OCHOBE CBOMCTB ChIPbS U MPOAYKIIUU B
TEXHOJIOTUUECKHUE COCTaBe aBTOPCKOTO KOJIJIEKTHUBA
MIPOLIECCHI c

HCIIOJIB30BaTh COBPECMECHHBIC MCTOABI U TCXHOJIOTMHA (B

HCHOJIBb30BAHNEM Vmeer TOM YHCie WHOOPMAIHOHHBIC) B MPO(ECCHOHATBHON
aBTOMATHU3MPOBAHHBIX ESTETbHOCTH

CHUCTEM

TEXHOJIOTMIECKOU HaBBIKAMU HPOEKTUPOBKH TEXHOJIOTHYECKHX
HONTrOTOBKA Biiageer | npoueccoB ¢ UCIOJIB30BAHUEM aBTOMATH3UPOBAHHBIX

IIpOU3BOJICTBA B COCTAaBC
ABTOPCKOI'0 KOJIJICKTUBA

CHUCTEM C YUCTOM CBOMCTB NUHIIEBBIX CUCTEM

I[J'IS[ (bOpMI/IpOBaHI/IH BBINICYKA3aHHBIX KOMIICTECHILIUM B paMKax OTUCHHUIIJIMHBI
«CoctaB IMUOICBBIX CHUCTEM MW MCTOAbI C€Iro OHIPCACIICHUS» TMPUMCHAIOTCA
ciIcayromumue MCTOIbI aKTUBHOTO/ HHTCPAKTUBHOT'O 06y‘IeHI/I}I§ HpO6HeMHaSI

JICKIUA, MCTOA MAJIbIX I'PYIIII, MHTCIIJIICKT KApPThI.

| CONEP)KAHUE TEOPETUYECKOM YACTH KYPCA

(54 4, B TOM uncJie B popMe aKTUBHOTO 00y4eHus — 18 u).

MOJYJIb 1. OcHoBHBIC BeleCTBA MUINEBLIX crcTeM (20 )

Pa3nen |. Kitaccudukanmss OCHOBHBIX BEIIECTB IMHIIEBBIX CUCTEM (4 1)

Tema 1. OcHOBHBIE TpyNIbl HEOPTAHMYECKUX BEIIECTB MUIIEBBIX CHCTEM.
OCHOBHbIE  TPYyNIbl BEMIECTB OPraHUYECKOTO MPOUCXOKACHUS, BXOJMSIINE B
COCTaB MHINEBBIX cUcTeM. HepacTBopuMmble OpraHMYECKHE BEIECTBA MHUIIEBBIX
cucreM (2 1)

Tema 2.Bojia nuIneBbIX CHCTEMaX U €€ BIIMSHUEC Ha X Ka4ecTBO (2 9)

Pa3zgea Il. MakpokoMIIOHEHTHI TUIIEBBIX cucTeM (16 u)

Tema 1.A3zorcopepkamue BemiecTBa. Kiaccudukamuss u XapakTepucTHUKa
a30TCOJICPKAIMX BEIIECTB. AMUHOKHUCIIOTBI, UX CTPOCHUE U CBOWCTBA. [lenTuasbr.
benku, ux crpoenue, kinaccudukanus, cBoictea. Comepkanne OEIKOB B MUIIEBBIX
cucTeMax. XapakTepUCTHUKa OEJIKOB Pa3jIuYHOrO MHUIIEBOrO ChIpbs. M3MeHeHus
O€JIKOB TpU NPOU3BOJCTBE MUIIEBBIX MPOAYKTOB. M3MeHeHHs O€IKOB IMpu

XpaHEHUHU MHUIIEBBIX MPOAYKTOB (8 1)



Tema 2. VYraerompl. Knaccudukanus. DyHKIuM YrieBOJIOB B COCTaBE
MULIEBBIX MPOAYKTOB. Y CBOSIEMBIE U HEYCBOSIEMBIE YIJIeBObI. [IHIlIeBbIE BOIOKHA.
[IpeBpaitieHust yrieBo0B IIPU XpPaHEHUH U TiepepadboTke (4 u)

Tema 3. Jlunuasl (kupsl U Macna). CTpoeHue u cocTaB TUMUI0B. OCHOBHBIE
KHUCIIOTHI KUPOB U Macel. buonornyeckas 3pheKTUBHOCTD JIUMHUI0B. XUMHUUYECKUE
IpEBpALLECHUS JTUITU0B IIPU XPAHEHUH U ITepepabOTKe MUILEBBIX MPOAYKTOB (4 4)

MOAVYJIb 2. Knaccudukanust ¥ XapakTEpPUCTUKA MUHOPHBIX KOMITOHEHTOB
nuieBbIx cucreM (16 q)

Pa3znea |. Heopranndeckue MUHOPHBIE KOMIIOHEHTHI MUIIEBLIX cUCTEM (4 4)

Tema 1. MunepanbHbie BeliecTBa. MakposnaeMeHThl. IlyTu ymydiieHus
MUHEPaJIbHOTO COCTaBa MUIIEBHIX MPOAYKTOB (2 4)

Tema  2.MunepanbHble  BemiecTBa.  MUKpOdJIeMEHTHl.  TOKCHUYHBIE
AJIIEMEHTHI (2 )

Pasznea Il. Oprannueckue MUHOPHBIE KOMIIOHEHTHI MUILEBBIX CUCTEM (8 )

Tema 1. Buramumabsl. ®Pwu3nonornyeckoe 3HAYCHHEC W IMOTPEOHOCTD.
CopepxaHue B ChIpb€ M TOTOBBIX cHcTeMaX. PaspylleHue BHTaMHUHOB B
TEXHOJIOTHYECKHX MPOIIECCaX U CIOCOOBI UX coXpaHeHus (4 1)

Tema 2. OpraHnueckue KHUCIOTBI Kak peryiaaropel pH NHIEBBIX cHCTEM.
Xumudeckas npupoja U (HU3MKO-XMMHUYECKHE CBOMCTBA BAXKHEHUIIMX MHIIEBBIX
KHUCIIOT (2 1)

Tema 3. ®epmentsl. Ponb ¢depMeHTOB B MpeBpallleHUsX OCHOBHBIX
KOMIIOHCHTOB  MHINEBOTO  ChIpbsl  (PHIAOTCHHBbIE (EPMEHTHBIE  CHUCTEMBI).
WNuruduropsl GepMeHTOB OSIKOBOM MPUPOIbI (2 )

Paznea I11. bezonacHocTs numieBbix cucteM (2 )

Tema 1. [luimieBsie U OMOJOTMYECKH aKTHUBHBIE N00aBkU. OmnpenelieHUEe U
knaccudukamus. llenmu BBeneHuss B muieBble MPOAYKTHl. OCHOBHBIE TPYMIIBI
IUIIEBBIX 100aBOK (2 9)

Tema 2. Knaccudukanuss BpeIHbIX U YYXKEPOJIHBIX BELIECTB U OCHOBHBIE

IyTH HX TIOCTYIUICHHA B IIHMIICBBIC IIPOAYKTHI. HpI/IpO,IIHbIG TOKCHUKAHTBI,



aHTHATMMEHTApHBIE (HaKTOPHI MUTAHUS, META0OIU3M UYKEPOTHBIX COCIMHEHUH.
danbcudukanys NUIEBbIX MPOIYKTOB (2 1)

MO/ YJIb 3. Metoas! ncciaeaoBaHus TUIIEBLIX cucteM (36 )

Paznen |.Knaccubukamuss u XapaKTepUCTHKAa METOJOB HCCIEIOBAHUS
MUIIEBBIX MTPOJTYKTOB (4 1)

Tema 1.Knaccudukaruss U XapakTepUCTHKAa METOJOB HCCIEIOBAHUS
IUIIEBHIX MPOITYKTOB (2 1)

Tema 2. Kparkas XapakTepuCTHKa METOJIOB HCCIEAOBAHUS TMHUILEBBIX
IpOayKTOB (2 1)

Paznen |Il.IlonsiTue u MeTONbl KAuyeCTBEHHOTO U  KOJUYECTBEHHOTO
ananu3za (16 4)

Tema 1. IlonsTue 1 METOBI KAYECTBEHHOTO aHau3a (8 u)

Tema 2. [lonsTHE 1 METOBI KOJUYESCTBEHHOTO aHaIH3a (8 )

Pa3nen |11.Metonb! BeIieIeHHS U ONPEIEIEHUS OTACIbHBIX TPy BEUIECTB
nuiieBbIx cucreM (16 )

Tema 1. Meroabl BbleneHUss OENKOB W M3yYeHUS HUX (PPaKIIMOHHOTO
cocraBa (ompeaenenue Oenka mo Merony Jloypu, Kbempmams, skcTpakiuss u
ocaxkJieHre Oenka, MeTo] Telib-xpoMarorpaduu u T.1.) (2 4)

Tema 2. MeToapl SKCTPaKIUU JUNUIAOB W3 MUUIEBBIX CUCTEM CBHIPbS U
ONpeJEeNeHNE UX TPYNIOBOrO COCTaBa METOJOM TOHKOCIOWHOW XpomaTorpaguu.
Onpenenenne (PU3MKO-XMMUYECKUX TMOKa3aTesleld KayecTBa KUPOB (XUMHUYECKHE
KOHCTaHThI, TEMIIepaTypa IUIaBiaeHus U T.4.). OnpeneneHue *XUPHOKUCIOTHOTO
coCTaBa MUIIEBBIX KUPOB U Macell. MneHTudukanus Maciao-KUpOBbIX MPOAYKTOB
JUIsL CePTU(PUKALMOHHBIX HMCHbITaHU. CBOMCTBA M KAYECTBEHHbIE PEAKIMHM Ha
XOJIECTEPUH M JKETYHbIE KHCIOTBL. ['MIPOIMTHYECKOE pACIIEIJIEHUE XKHUPa
aumazou (2 )

Tema 3. OnpeneneHue BOCCTAHABIMBAIOIIMX CaxapoB M CAaXapo3bl.
HccrnenoBanue NpoayKTOB, BBIIEISEMBIX APOXOKaMU MPU CHUPTOBOM OpPOKEHUHU.
Unentudukanus yrieBogoB M0 (YHKIMOHAJIBHBIM TpyHmaM H  METOJ0M

TOHKOCJIOWHON XpomaTtorpaguu B CbIpb€ W TOTOBOM npoaykuuu. HW3yuenue



mpoiiecca TUApoJih3a KpaxMala W HHYJWHA C LEJIbI0 MOJYyYEeHHUS TMPOIYyKTOB
3aJIaHHOTO COCTaBa M CBOMCTB. MeHTu(UKaLMsg NPOAYKTOB THAPOIM3Aa METOJAOM
xpomarorpapuu (2 4)

Tema 4. OmnpeneneHue colepkKaHUsd MHUHEPAIbHBIX BEIIECTB B MHUILIEBBIX
cuctemax. IlpuMeHeHHEe MOHOCENEKTUBHOW MOTEHIIMOMETPUU I aHalIu3a
Pa3IMYHBIX HOHOB B TOTOBBIX CUCTEMAaX U ModycucTeMax (2 4)

Tema 5. Meroasl omnpeneneHusl COAEpPKaHUS BUTAMUHOB B MHUILEBBIX
cucremax (2 u)

Tema 6. Metonbl BblaeneHUs (QEepPMEHTOB (aMmiia3, MpoTeas, JHMA3bl,

UIIOKCUTEHA3bl U T.JI.) U U3YyYEHUE UX aKTUBHOCTH (2 4)

Tema 7.MeToapl onpeiesiCHHs BJIaru B MUILEBBIX cucTeMax (2 )

Tema 8. Onpenenenue colepxkaHusi Uy>KEPOJHbIX XUMUUYECKUX BEIIECTB B
ChIpbE, TIOJNyCUCTEMaX W TOTOBbIX wu3nenusix. OrmnpeneneHre HUTPATOB B

PaCTUTEILHOM ChIPhE Ha Pa3HBIX CTAJUAX €ro MepepadoTKU U XpaHeHus (2 4)

Il. CTPYKTYPA U COJEPKAHUE MPAKTUYECKOM YACTHU KYPCA
IIpakTnueckue 3anaTHs (72 4, B TOM yncjie B opMe AKTUBHOIO 00y4YeHH sl —

20 1)

IpakTuyeckoe 3ansaTue Ne 1 (8 u)
Tema: «Onpenesnenne ¢ppakumnii 0esika B CbIpbe M FOTOBBIX MPOXYKTAX»
Heab paGorel: V3ydyeHne cTpoeHHs] U CBOMCTB OENKOBBIX BEIIECTB ChIPhS U
TOTOBBIX MPOAYKTOB. OCBOEHHE METOJIOB OIpENEeHUs] OENKOBBIX BEIIECTB B

IMUIOCBBIX IIPOAYKTAX.

IMpakTuyeckoe 3ansatue Ne 2 (8 u)
Tema: «OnpeneJieHue yrieBoaoB B Cbipbe H FOTOBOMH NMPOXYKIMU»
Heap padorsl: M3yuenue kinaccupukanuu, CTPOSHUS U CBOMCTB YTJIEBOJOB

PACTUTCIIBHOT'O ChIPbA U IIPOJYKTOB. OcBocHue MCTOAOB OIIPCACIICHUSA YIJICBOOOB.



IpakTnueckoe 3ansaTue Ne 3 (8 u)
Tema: «Omnpeaesienne acKOPOMHOBOM KHCJIOTHI B ChIpbe M TOTOBBIX
MPOAYKTAX)»
Heab padorel: M3yueHne poiau U 3HAYEHUS] BATAMUHOB B TUTAHUU YEJIOBEKA,
OCBOEHHE METOAOB ompezeneHuss BuTamuHa C B CBIPh€ M TOTOBBIX NMPOIYKTaX,

UCCJIEIOBAaHNE BIMSHUS PA3IMYHBIX (DAKTOPOB HA YyCTOMYMBOCTH BUTaMuHa C.

IIpakTnyeckoe 3ansitue Ne 4 (8 )
Tema «OnpenesieHue cogep;KaHus BJIATH B IUIIEBOM MPOAYKTE»
Hear padorbl: M3yueHue ponu M 3HAYEHHUS BOJABI B IHILEBHIX CHCTEMAX,

OCBOCHHEC MCTOJ0B OIIPCACICHUA COACPIKAHNA BJIar B IIPOJAYKTC.

IIpakTnyeckoe 3ansitue Ne 5 (8 u)
Tema «Omnpenenenne (eHOJIbHBIX BemeCTB B CbhbIpbe M TOTOBBIX
NMPOIXYKTAX)
Hean padorsl: N3ydenue knaccudukaiuu, CTPOCHUS, CBOMCTB (PEHOJIBHBIX
BEILIECTB PACTUTEIBHOIO ChIPhS M TOTOBOM Mpoaykiuu. OCBOEHHUE METOJ0B

OIIPCACIICHUA q)CHOJ'ILHI)IX BCHICCTB B paCTUTCIbHOM CBIPLC, BUHC, ITNBC.

IpakTueckoe 3ansaTue Ne 6 (8 u)
Tema «Onpenesnenue kejne3a B Chipbe U FOTOBBIX MPOAYKTAX)
Heas padorbl: M3ydyeHne cocTaBa M 3HAYEHUS] MUHEPAIbHBIX BEIIECTB B
ChIpb€ M TOTOBBIX MpoAykTax. OCBOEHHE METOJ0B HCCIEIOBAaHUS JKelie3a B

IMHUIICBBIX CUCTCMAXx.

IIpakTnueckoe 3ansaTue Ne 7 (8 u)
Tema: «OnpenesieHue 0011ero coepPKaHNsi MUHEPAJIbHBIX KOMIIOHEHTOB

(30J1b1) B NUILIEBBIX CHCTEMAX)



Heas paborbl: M3ydeHuwe poiM M 3HAYEHHWS MHUHEPAIbHBIX BEILIECTB B
IUIICBBIX CHCTEMAaX, OCBOCHHME METOJOB OIPEAECICHUS COACPKAHUSA 30Jbl B

MPOYKTE.

IIpakTnyeckoe 3ansitue Ne 8 (8 u)
Tema: «OnpegesieHHe AKTHBHOCTH (EePMEHTOB B ChIpbe U TI'OTOBBIX
NMPOAYKTAX»
Heas pabGorel: M3yuenue kiaccupukamy W CBOWCTB (PEPMEHTOB.
OcBoeHUE METOJOB OIpPEACNICHNUS AKTUBHOCTH (DEPMEHTOB 3€PHOBOTO CHIPbS U

(dbepMEeHTHBIX TTpenapaToB.

IpakTuueckoe 3ansaTue Ne 9 (8 u)

Tema: «OnpenesieHne cTeNneHH JeHATYPalluu 0eJIKay
Ilean padorel: CpaBHeHHME CTENCHH JCHATYpAIlMK OCJKa MPU BO3ACHCTBUN

Ha HEro pa3jINYHbIX (PaKTOpPOB.

I1l. YHEBHO-METOANMYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOU PABOTHI OBYUAIOIIUXCS

Y4e0HO-MeTOTUYECKOE obecrnievyeHne CaMOCTOSITEIILHOM paboThI
oOydaromuxcst 1o aucuuiuinHe «CocTaB MUIIEBBIX CHUCTEM U METOJbI €ro
onpeneneHus» npeacrasieHo B [Ipunoxxkennn 1 u BkItoyaer B ceOsi:

- TUIaH-TpaduK BBIIOJHEHUS CAMOCTOATEIHHOW pabOTHI MO TUCIUILIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMbI BPEMEHH Ha BBITIOJIHEHHUE 110 KXKAOMY 33/1aHHUIO;

- XapaKTepUCTUKA 3aJaHui I CaMOCTOSITEIBbHOH pPabOThl CTYJICHTOB H
METOJUYECKHE PEKOMEHIALMHU IO UX BBITOJIHEHUIO;

- TpeOoBaHUS K TPEACTABICHHIO W  O(POPMIICHUIO  PE3yJbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTEPUHU OLIEHKU BBIITOJIHEHHS CAMOCTOSTEIbHOM paOOTHI.



IV. KOHTPOJIb TOCTUXKEHWS LEJIENH KYPCA

/1

KonTponupye
MBbI€ MOy JH/
pasnensl /
TEMBI
JUCITUTLINHBI

Koap! u aTansl popmupoBaHus

KOMIIETEHIINHI

OneHouHble CpesCTBA -
HaMMEHOBaHHE

TEKy LI
KOHTPOJIb

MPOMCIKKYTOYHAA
arrecragus

MO/VJIb 1.
OcCHOBHBIE
BEIIIECTBA
IIUIICBBIX
CHUCTEM

OIIK-3,
OIIK-7,
I1K-1,
I1K-11,
I1K-14

3HaeT  OCHOBHBIE  CTPYKTYPHBIE
JJIEMEHTHl BEIIECTB M XHMHYECKHX
COCIMHEHMH, BXOMAIIMX B COCTaB
CBIPbsl, IOJIYIPOLYKTOB U TOTOBBIX
MPOJYKTOB; CIOCOOBI HAXOXICHUS U
OLIGHKH TEXHOJOIMYECKUX pPEeLIeHUi
pu KOHCTPYHPOBaHUU HOBBIX
MUIIEBBIX CHCTEM C YYeTOM HX
COCTaBa; CIOCOOBI OCYILECTBICHUS
TEXHOJIOTHIECKHX  ITIPOIIECCOB  Ha
OCHOBE CBOHCTB CBHIPbSl M HPOTYKIINI
U METOJOB UX  HUCCIEIOBaHUS;
MPUHIHAIIBI pa3paboTKH
TEXHOJIOTMYECKUX IIPOEKTOB c
Y4eTOM COCTaBa U CBOHCTB CBIpbS U
KOMIIOHEHTOB, BXOJSALIMX B COCTaB
MHIIEBBIX CHCTEM; CroCco0BI
OCYIIECTBIEHHS  TEXHOJIOTHMYECKHX
MPOIECCOB HA OCHOBE CBOMCTB CHIPBS
U TIPOAYKIUH B COCTaBE€ aBTOPCKOTO
KOJUICKTHBA

YMeeT MCNoNb30BaTh  3HAaHUSA O
CTPOCHHHU BCUIECTBA )11 NMOHUMaHUA
3aKOHOMEPHOCTEN TIPEBPAILCHUS
MaKpo- U MHKPOHYTPHEHTOB MpH
XpaHEeHHH U TepepadoTKe CHIPhS;
KOHCTPYHPOBAaTh HOBHIE MHIIEBBIE
MPOIYKTHI c y4eToM
3aKOHOMEPHOCTEN TIPeBpAILEHUS
Makpo- W MHUKPOHYTPUEHTOB TIPH
nepepaboTKe ChHIPbS; OCYILECTBISTH
TEXHOJIOTHUECKUI pouecc B
COOTBETCTBUH CO CBOHCTBAMH CBIPBS
U TpOAYKIHH,  (OPMHPYIOIINX
IUIIEBYI0  CHCTEMY;  IPUMEHATHh
3HaHWSIT O CBOMCTBAaX  INHUIIEBBIX
cucTeM npu pa3paboTke
TEXHOJIOTHYECKOT0 HpPOEKTa B
COCTaBe aBTOPCKOTO  KOJUICKTHBA;
HCTIONB30BATh COBPEMEHHBIE METOIBI
U TEeXHONOTMH (B TOM  HHCIE
WHPOPMAIMOHHEIE) B
poeCcCHOHANBHON IesTeTbHOCTH

Brnageer 3HaHMAMH O CTPOEHHUH
XUMUYCCKUX COCIMHCHUMN, BXOISIINX
B COCTaB CbIpbs, MOJYINPOIYKTOB U
FOTOBBIX  HPOAYKTOB;  METOJaMH
KOHCTPYUPOBAHHSI HOBBIX IHIIEBBIX
CUCTEM C YYETOM UX COCTaBa;
MPaKTUYECKUMU METOJaMU aHaINU3a U
WCCIICOBAHUS  THIIEBBIX  CUCTEM,
KOMITOHEHTOB, J00aBOK; HaBbIKaMH
pa3paboTku TEXHOJIOTMYECKUX
MIPOEKTOB B COCTaBE aBTOPCKOIO
KOJIJICKTHBA; HaBBIKAMU
MIPOEKTUPOBKU TEXHOJIOTHICCKUX
MIPOLIECCOB [ HCIOJIb30BaHUEM
aBTOMATHU3UPOBAHHBIX  CUCTEM  C
YYETOM CBOMCTB IUIIEBBIX CUCTEM

VO-1-
cobece0B
aHue,
YO-2 -
KOJUIOKBU
yM™,

I1P-4 -
pedepar

3auer
Bomnpocsr 1-18
I1P-1 -

UTOTOBBLIA TECT

MOZYJIb 2.

OIIK-3,

3HaeT  OCHOBHBIE  CTPYKTypHbIE
3JIEMEHTBl BEIIECTB M XUMHMYECKHX

YO-1-

3auer




Knaccuguka
HsL 1
XapaKTepUCT
uKa
MHWHOPHBIX
KOMIIOHEHTOB
ITUIIEBBIX
cucTeM

OIIK-7,
I1K-1,
[1K-11,
[1K-14

COCIMHEHMH, BXOMIIMX B COCTaB
CBIPbS, MOJYNPOAYKTOB M TOTOBBIX
HPOJYKTOB; CIOCOOBI HAXOXKICHHUS U
OLICHKH TEXHOJOTHYECKHX PEeIICHUN
OpH  KOHCTPYMPOBaHHM  HOBBIX
IUIIEBBIX CHCTEM C YYeTOM HX
COCTaBa; CIIOCOOBI OCYIIECTBIICHUS
TEXHOJIOTMYECKUX  IIPOLECCOB  Ha
OCHOBE CBOWCTB CBHIPbS ¥ MPOJYKIMU
U METONOB MX  MCCIEIOBaHUS;
MIPUHIIMIIBI pa3paboTKu
TEXHOJIOTHYECKUX HPOEKTOB c
YYETOM COCTaBa M CBOWCTB CHIPbS H
KOMIIOHEHTOB, BXO/SIINX B COCTaB
MHUIIEBBIX CHCTEM; C1oco0BI
OCYIIECTBJICHHUSI  TEXHOJIOTMYECKHX
HPOLIECCOB HA OCHOBE CBOMCTB CHIPbS
U MPOAYKLMH B COCTaBE aBTOPCKOTO
KOJJIGKTHBA

VYMeer HCHONB30BaTh 3HAHHUSA O
CTPOCHHH BeIleCTBa ISl TIOHMMAHHs
3aKOHOMEPHOCTEH MpeBpaICHHS
Makpo- U MHKPOHYTPHEHTOB TpU
XpaHCHHH | TepepaboTKe CBIPBS,
KOHCTPYHPOBaTh HOBBIC ITHIIEBbIC
HPOYKTBI c y4eToM
3aKOHOMEPHOCTEH IpeBpaILCHHs
Makpo- U MHKPOHYTPHEHTOB IIpU
nepepaboTKe ChIPbs; OCYILECTBIATH
TEXHOJOTHYCCKUH nporecc B
COOTBETCTBHH CO CBOICTBAMHU CBHIPbS
u POy KIIHH, (bopMupyrOIIIX
NUIIEBYIO CUCTEMY; IPUMEHATH
3HaHMA O CBOMCTBaX  IHIIEBBIX
CHCTEM npu paspaboTke
TEXHOJIOTHYECKOT0 poeKTa B
COCTaBe aBTOPCKOTO  KOJIJIEKTHBA;
HCIIOJIb30BaTh COBPEMEHHBIE METO/IBI
U TexHojlorud (B TOM  4HCIe
MH(GOPMaIIMOHHBIE) B
po(ecCHOHATBHON AEATCIBHOCTH

Bnaneer 3HaHMAMH O CTPOCHUH
XUMHUYECKUX COCAMHEHHUH, BXOIAIINX
B COCTaB CBIPbS, IMOJYNPOIYKTOB H
TFOTOBBIX  NPOAYKTOB;  METOJaMH
KOHCTPYHPOBAHHS HOBBIX IHIIEBBIX
CHCTEM C Yy4Y4eTOM HX COCTaBa;
NPaKTUYECKUMH METOJIaMHU aHAlIn3a U
HCCIICIOBAHUSI  THIIEBBIX  CHCTEM,
KOMITOHEHTOB, J00aBOK; HaBbIKaMH

pa3pa60TKH TCXHOJIOTHYCCKHUX
IIPOCKTOB B COCTaB€ aBTOPCKOI'O
KOJIJICKTHBA, HaBbIKaMH
TIPOCKTUPOBKU TEXHOJIOT'HYCCKUX

IpoueccoB C HCIIOJIb30BAHUEM
ABTOMATU3UPOBAHHBIX CUCTEM C
YYETOM CBOMCTB ITHIIEBBIX CHCTEM

cobecenoB
aHue,
YO-2 -
KOJIJIOKBU
yM,

I1P-4 -
pedepar

Bomnpocsr 19-36
[1P-1 —
UTOTOBBIN TECT

MOJVJIb 3.
Metonarnl
HCCIIeJOBaHN
S TIUIIEBEIX
CHCTEM

OIIK-3,
OIIK-7,
I1K-1,
I1K-11,
I1K-14

3HaeT ~ OCHOBHBIE  CTPYKTYpPHBIE
QJIEMEHTBI BELIECTB M XHMHYECKUX
COCMHCHHM, BXOMSIIMX B COCTaB
CBIPbsI, MOJYMPOAYKTOB H TOTOBBIX
MPOJYKTOB; CIIOCOOBI HAXOXKICHHS U
OLICHKH TEXHOJOTHYECKUX DPELICHHI
OpH  KOHCTPYMPOBAaHHM  HOBBIX
OHIIEBBIX CHCTEM C YYeTOM HX
COCTaBa; CIOCOOBI OCYIIECTBICHHS
TEXHOJIOTMYECKUX  IIPOLECCOB  Ha
OCHOBE CBOJCTB CBHIPbsl U MPOIYKLHN
M METONOB HX  HCCJICHOBaHUS;
TPUHIHIIBI pa3paboTKu

YO-1-
cobecenoB
aHue,
YO-2 -
KOJIJIOKBU
yM,

I1P-4 -
pedepar

DK3aMeH
Bompocsr 1-65
I1P-1 -
WTOTOBBIM TECT




TEXHOJIOTHYECKUX MPOEKTOB c
YUYETOM COCTaBa M CBOWCTB ChIpbS M
KOMIIOHEHTOB, BXOJSLIMX B COCTaB
MHIIEBBIX CHCTEM; CIoCO0BI
OCYILECTBJICHUS.  TEXHOJOTHYECKHX
MPOLECCOB Ha OCHOBE CBOMCTB CHIPBS
U MPOAYKLHH B COCTABE aBTOPCKOTO
KOJIEKTHBA

VMeeT HCIoib30BaTh 3HAHHUSA O
CTPOEHMH BEIeCcTBA IS TOHMMaHHs
3aKOHOMEPHOCTEH IpeBpaILCHHs
Makpo- U MHKPOHYTPHEHTOB TIpU
XpaHeHHH U TepepaboTKe CBIPBS;
KOHCTPYHPOBAaTh HOBBIC ITHIICBbIC
MPOIYKTHI c YUYETOM
3aKOHOMEPHOCTEH MpEeBPAIICHUS
Makpo- U MHKPOHYTPHEHTOB IIpU
nepepaboTKe ChIPbsi; OCYIECTBIATH
TEXHOJOTHYCCKUH nporiecce B
COOTBETCTBHH CO CBOICTBAMHU CBHIPHS
U TpoayKuuH,  (OPMHUPYIOLINX
OHIIEBYID  CHCTEMY;  NPUMCHSATH
3HaHHS O CBOMCTBaX  IHIIEBBIX
cHCTeM npu pa3paboTke
TEXHOJIOTHYECKOT0 MIpoeKTa B
COCTaBe aBTOPCKOTO  KOJIEKTHBA;
HCIIOJIb30BAaTh COBPEMEHHbBIE METOJBI
M TexHoJlorud (B TOM  dHCIe
WHPOPMAIIMOHHBIC) B
npoeCCHOHATBHOI ASSITEBHOCTH
Bnaneer 3HaHuMsAMH O CTpOCHMHU
XUMHUYCCKUX COCIAMHCHHUMN, BXOMAIINX
B COCTaB ChIPbs, MOJYHNPOAYKTOB U
FOTOBBIX ~ HPOAYKTOB,  METOJaMHU
KOHCTPYHPOBAHHSI HOBBIX ITHIIEBBIX
CHCTEM C Y4YeTOM HX COCTaBa;
NPaKTHYECKUMU METOJIAMH aHaJn3a U
HCCIICNOBAHHSl  MHIIEBBIX  CHCTEM,
KOMIIOHCHTOB, }106330]{; HaBbBIKaAMHU

pa3zpaboTku TEXHOJIOTHYECKUX
NPOEKTOB B COCTaBE aBTOPCKOTO
KOJUTCKTHBA; HaBBIKAMH
MIPOEKTHPOBKH TEXHOJIOTHIECKHX

IIpONIEeCCOB C HUCIIOJIB30BAHUEM
AaBTOMAaTHU3UPOBAHHBIX CUCTEM C
Y4eTOM CBOWCTB MTUMIEBBIX CUCTEM

KoHTposnbHbIE U METOIMYECKHE MaTepUalibl, a TAKKE KPUTEPUH U TIOKA3ATEIN
HEO0OXOIMMBIC JIJIsl OICHKU 3HAHUW, YMEHHI, HABBIKOB U XapaKTEePU3YIOIINE ITAIbI
dbopMHUpOBaHUS KOMIETCHIIMM B  TIpollecce OCBOCHHUS  00pa3oBaTeNlbHOMN

nporpaMmsl ripeacTtaniieHsl B [Ipunoxenuu 2.

V. ClIMCOK YYEBHOM JIUTEPATYPHI U UH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHbI



OcHoBHas1 1UTEpPaTypa

1. JlebyxoB B.M., Oxapa A.M., OUBUKO-XUMHUUYECKUE METObI

uccienoBanus: ydeonuk, Cankrt-IlerepOypr, Jlans, 2012. — 480 c. — Pexum

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

2. Eropos B.B., Heopranmyeckas ©  aHanuTH4yecKas  XHMHUSL.
AHanmuTudeckas XxuMus: yuyeOHuk misi By3oB, Cankt-lletepOypr, Jlans, 2014. —

142 C. — Pexum JIOCTyma:

http://lib.dvfu.ru:8080/lib/item?id=chamo:731577 &theme=FEFU

3. MeTonbl uCCIeIOBaHMS CBOMCTB CBIPhS M MPOJAYKTOB TUTAHUS :
yueOHoe nocodue ans By3oB / U. I1. Kosanesa, . M. Turosa, O. II. Yepnera. —
Cankr-IlerepOypr : Ilpocmekr Haykm, 2012. — 151 c¢. — Pexum pgoctymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:785526 &theme=FEFU

4. bazaproBa, FO.I'. MeTonbl uccineoBaHus CHIPhSI U TOTOBOM MPOIYKIIHH
[DnmekTpoHHBIN pecypc]: yueOHo-MeToauueckoe mocodue / FO.I'. bazapnoBa. —
OnektpoH. naH. — Cankr-Iletepoypr: HUY UTMO, 2013. — 76 c. — Pexum
nocryma: https://e.lanbook.com/book/70913.

5. bazapuoBa, HO.I'. TeopeTmyeckue OCHOBBI METOJIOB HCCIIEIOBAHUS
MUIIEBBIX MPOAYKTOB [DIEKTPOHHBIM pecypc]: yuebHoe mocobue / HO.T.
bazaproBa. — Onexrpon. gan. — Cankr-Ilerepoypr: HUY UTMO, 2014. — 136
c. — Pexxum moctyma: https://e.lanbook.com/book/71109.

6. I'ycekoBa, B.II. XpomaTtorpadgudeckne METOABI pa3AeieHUS W aHAIHU3a
[OnekTpoHHBIN pecypc]: yueOHoe mocodbme / B.II. I'ycbkoBa, JI.C. CuzoBa. —
OnektpoH. naH. — Kemeposo: KemIl'Y, 2015. — 148 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/72028.

7. Ananutmdeckas xumus. DUBNKO-XMMHYECKHME METOJbI  aHaIu3a
[DnexTpoHHbIH pecypc]: yaeoHoe mocobue / B.I1. I'ycbkoBa [u np.]. — DneKTpoH.
nan. — KewmepoBo: Keml'VY, 2007. — 96 c¢. — Pexum pocryna:
https://e.lanbook.com/book/4591.

JlonmoJIHUTeIbHASA JINTEpaTypa
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1. Jle6yxoB, B.1. ®usznko-xumMu4eckre METOIbl UCCIAETOBAHUS ;| YIeOHUK /
B. U. JlebyxoB, A. U. Oxapa, JI. Il. ITaBmrouenkosa ; mox pea. A. M. Oxkapa. -
Cankrt-IlerepOypr: Jlaus , 2012. — 480 c.

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

2. Kopanesa, M.I1. MeTonpl ucciaenoBaHus CBOWCTB CBIPbS W IPOJYKTOB
nuTaHus : yuyeOHoe nocobue s By3oB / U. I1. KoBanesa, 1. M. Tutosa, O. IL.
UYepnera. - Cankt-Ilerepoypr : [Ipocnext Hayku , 2012. — 151 c.

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

3.bazapuora, IO.I'. Ompenenenne coaepKaHUS KpacsIIUX BEIIECTB B
KOpHEIUIoZaXx CTOJOBOM CBeKJIbl: MeTroaudeckue yka3aHusi K JabopaTopHOi
pabore Ne 4 mo kypcy «Meroasl HCCIEIOBaHUS CBOMCTB ChIPbS U IHIIEBBIX
MPOAYKTOB» JJIsSI CTYyA€HTOB crell. 260504 [DneKTpoHHbIN pecypc] : MeToauYecKue
ykazanus / FO.I'. bazapuoBa, T.E. bypoBa ; mon pen. A.Jl. WMmesckoro. —
OnektpoH. aaH. — Cankt-IlerepOypr : HUY UTMO, 2008. — 11 ¢. — Pexum
nocryma: https://e.lanbook.com/book/43485.

4.bazapnoBa, l0.I'. Onpenenenune coxpansemMocTd P-BUTaMUHHBIX CBOWCTB
IUIOZIOB U SITOJI CTIEKTPO(POTOMETPUUECKUM METOJOM: METoANYECKUe yKa3aHus K
nabopatopubiM pabortam Ne 1, 2 mo kypcy «MeToasl HCCIENOBaHUS CBOMCTB
ChIpbS W MUUIIEBBIX NPOAYKTOB» sl CTyJIEeHTOB cnen. 260504 [DieKTpOHHbIN
pecypc] : metonnueckue ykazanus / FO.I'. bazapuosa, T.E. bBypoga ; mox pen. A.JL
Nmesckoro. — DnektpoH. Aad. — Cankr-Ilerepoypr : HUY UTMO, 2008. — 21
c. — Pexxum noctyma: https://e.lanbook.com/book/43481.

5.berynoB, A.A. Metponorus. AHaAIUTUYECKUE H3MEPEHHS B IHUILEBOU U
nepepadaThIBaIOIEH MPOMBIIIIEHHOCTH [DJIEKTPOHHBIN pecypc] : yueOHuK / A.A.
berynoB. — Onexrpon. nan. — Cankrt-IletepOypr : TUOP/I, 2014. — 440 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/50677.

6.bypoBa, T.E. Xumus BKkyca, 1iBeTa U apomara [DJIEKTPOHHBIA pecypc] :
yaeOHo-meTonuueckoe nocobue / T.E. BypoBa. — Onekrtpon. man. — CaHKT-
[lerep6ypr : HHUY HWTMO, 2014. — 28 c¢. — Pexum pocryna:
https://e.lanbook.com/book/71175.



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
https://e.lanbook.com/book/71175

7.bypoBa, T.E. Ompenenenne coaepxanus P-xapotuHa B 0oOBEKTax
PACTUTENBHOTO MPOUCXOXKACHUS: MeToauueckue yka3zaHus K JiabopaTopHOU
pabore Ne 3 mo kypcy «Meroasl HcCCIeIOBaHUSI CBOMCTB ChIPbS U IMHIIEBBIX
MPOAYKTOB» IS CTYyA€HTOB crell. 260504 [D1eKTpOHHBIN pecypc] : METOUYECKUE
ykazanusi / T.E. Byposa, FO.I'. bazapnoBa ; mon pen. A.JIl. Mmesckoro. —
OnektpoH. aaH. — Cankt-IlerepOypr : HUY UTMO, 2008. — 12 ¢. — Pexum
nocryma: https://e.lanbook.com/book/43486.

8.Mypames, C.B. Onpejenenne coaep>KaHusi BOJbI M CyXHX BEIIECTB B
MUIIEBBIX MPOAYKTax: MeToauueckue yKazaHusi K JabopaTopHbIM paboTam st
cryaenToB crell. 260301, 260302, 260504, 260601, 260602 Bcex ¢opm 00yueHHS
u OakanaBpoB HampaBieHus 260100 [DnexkTpoHHBI pecypc] : MeToIUYecKue
ykazanus / C.B. Mypames, A.JI. Umesckuii, H.A. YBapoBa. — DieKTpoH. 1aH. —
Cankt-Ilerepoypr : HUY HUTMO, 2007. — 24 c¢. — Pexum pocryna:
https://e.lanbook.com/book/43511.

Ilepeuyens pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHHUKALMOHHOMN CETH
«AHTepHeT»

1. Ba3a na"HHbBIX MATEHTOB ¥ NMOUCK nmareHToB http://www.freepatent.ru/

2. [IpaBoBas undopmanronHas cucrtema http://www.consultant.ru/
3. Hayunass onektponnass oOubmmuoreka eLIBRARY mpoexkr PDODU
www.elibrary.ru

4. Hayunas 6ubanoteka JIBOY http://www.dvfu.ru/web/library/nbl

5. DAEKTpOHHO-OMOIMOTEeYHAs cucTeMa Znanium.com

NEPEYEHb UHOOPMAIIMOHHBIX TEXHOJIOT'UH U
INPOI'PAMMHOI'O OBECIIEYEHUA

JIunieH3noHHOEe TporpaMMHoOe obecnedeHusi, ycraHoBieHHoe Ha [IK B

[IIxone 6I/IOMGI[I/IHI/IHBI " UCIIOJIb3YyCMOC B paMKaX OCBOCHUA AUCIHHIIIIMHBI:

— Microsoft Office Professional Plus 2010;


https://e.lanbook.com/book/43486
https://e.lanbook.com/book/43511
http://www.freepatent.ru/
http://www.dvfu.ru/web/library/nb1

— o(uCHBIM TakKeT, BKJIIOYAIOIINNA IporpaMMHOe olecredeHue A paldoThl ¢
Pa3IMYHBIMH THIIAMU JJOKYMEHTOB (TEKCTaMH, YJICKTPOHHBIMHU TabIuIamMu, 0azaMu
JAHHBIX U JIp.);

— 7Zip 9.20 - cBoOOmHBIN (HhAMIOBBI apXHBATOP C BBICOKOW CTETICHBIO CXKATHUS
JTAHHBIX;

— ABBYY FineReader 11 - mporpamma uis ONTHYECKOTO pPAacCIO3HABAHHS
CHUMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamMMm Ui CO3JaHHS W IPOCMOTpaA
AJIEKTPOHHBIX MmyOsmkaiuii B popmare PDF;

— ESET Endpoint Security - xomrmiekcHast 3amura padounx craHmuii Ha 6aze OC
Windows. [Toanepxka BUpTyaau3auy + HOBbIE TEXHOJIOTUH;

— WinDjView 2.0.2 - mporpamMma ajisi pacro3HaBaHHs W MPOCMOTpa (aiyioB ¢

onHoMMeHHbIM opmarom DIV u DjVu.

I. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

JANCIHUITINHBI
HaunmenoBanue [lepeueHb OCHOBHOTO 000PY10BaHUS
000pyTOBaHHBIX
IIOMEUICHUH U TIOMEIEHUN
g CPC
JlaGopaTopHas Dkpad ¢ anektponpuBogoM 236*147 cm Trim Screen Line;
aynuropus, ocHameHHas | IIpoexrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
MYJIbTUMEAUHHBIM EW330U Mitsubishi; [logcucrema  crenuaim3upOBaHHBIX
KOMIUIEKCOM kpermiennii obopynoBanust CORSA-2007 Tuarex; Iloacuctema
r. BnaausocTok, o. BHJICOKOMMYyTaluu: mMaTpuuHbii kommyTtarop DVI DXP 44 DVI

Pycckuit, . Asike 1.10, aya. | Pro Extron; yamuaurens DVI mo Butoit mape DVI 201 Tx/Rx
M312, mnomans 92,6 m*> | Extron; Iloacucrema ayauoKoMMyTalii W 3BYKOYCHJICHHS;
aKycTH4eckas cucteMa aisi noroiouynoro Montaxa SI 3CT LP
Extron; mudposort ayamompoueccop DMP 44 LC Extron;
pacimpenue it KouTposuiepa ynpasienus [PL T CR48
XonommieHuk "Okean-RFD-325B", Pedpakromerp MPD-454
b2 M, Tepmocrar sxunkoctHeii LOIP Lt-208a, o06bem 8,
120x150/200mM, mmock. cbéMm., [locymomoednas KyXOHHas
mammHa Hansa ZIM416H, Ilnuta kyxonnas Gorenie E52102
AW(anst mpuroToBiI.M TepMU4.00paboTku, Beckl, uctumistop
u3 HepK. ctanu ( 5 n/gac, mom. 4,5kBT), Becnl JIB-6, MscopyOka
"Unit-ugr-452", Mukcep Moulinex HM 550 (uist u3menb4yeHus
npoaykroB) 101-277950, Jlamna k obmywaremro OBH 150,
Tepmocrar BomsHou  T-250, Kamepa anmsa  MHKpocKora,
Muxkpockonn  MOHOKyJsipHbIM, Crepwimzarop ITI-80 CIIY,




Muxkpockon buomen

YuraabHbIC 3aJIbI Mouno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
HayuHoii OubmnoTexu Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
JAIB®Y ¢ OTKpBITHIM SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-

noctymnoM K hormy (kopmyc | bit)+Win8.1Pro(64-bit),1-1-1 Wty Cxopocts fgoctymna B MHTepHET
A - yposensb 10) 500 Mowut/cex.

PaGoune wMecrta gns  moge ¢ OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3I0POBbsI OCHAIIEHBI TUCIIESIMH U MPUHTEPAMU
Bpaiins; 000pymOBaHbl: TMOPTATUBHBIMH YCTPOWCTBAMH IS
YTEHHS  IJIOCKONEYATHBIX  TEKCTOB,  CKAHUPYIOUIUMH U
YUTAOIIUMH MAIIMHAMHU BHICOYBEIMYUTEIIEM C BO3MOKHOCTBHIO

perysiiuu LIBETOBBIX CIIEKTPOB; YBEJIMYUBAIOLTUMHI
DJICKTPOHHBIMU JIYIIAMH H yJIFTPa3BYKOBBIMH MapKHPOBITUKAMH

JlaboparopHas Hentpudyra monounas ¢ marpesom LJIM 1-12, Ananuzarop

ayAUTOpHUs kadecTBa Mosioka Jlakran 1-4 mon.230, TepmocTar KHAKOCTHBIN

r. BnagusocTok, o. LOIP Lt-20a, oowem 5m, 120x150/150mm, [lkad cymmabHBIM,
Pycckuit, . Asxc 1.10, aya. | kamepa u3 Hepxk. cranu, 58, /2 nonku, biennep BRAUN MX-
M311, mpomane 92,2 M*> | 2050, pH-merp mummuBoasT™MeTp pH-150 MU

AynuTopus s Mono6nok Lenovo C360G-i34164G500UDK 19.5" Intel
camocTtostensHol padotel | Core 13-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
CTYJEHTOB Windows Seven Enterprise - 17 mryk; IIpoBoanas cets JIBC —
r. Bmaausoctok, o. Cisco 800 series; oOecnpoBomaubie JIBC st oOydvaromuxcs
Pycckuii n. Asixe 1.10, obecriedeHbl cucTemMoil Ha 6a3e Todek goctyna 802.11a/b/g/n 2x2
Kopmyc 25.1, MIMO(2SS).
aya. M621

[Tmomanes 44.5 M

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHUIIJIMHbI

Teoperndeckas yacTh AUCTUTUTHHBI « COCTaB MUIIEBHIX CUCTEM M METOJIBI €TO
OTIpEJICIICHUS PACKPBIBACTCS HA JICKIIMOHHBIX 3aHATHAX, TaK KaK JICKIIHS SBIISCTCS
OCHOBHOM (hopMOl 00yueHuUsl, TJie MpernojaBaTeyieM Jal0TCd OCHOBHBIC MOHSITHUS
JUCITUTUTHHBI.

[TocemoBaTeIbHOCTh M3JIOKEHUS MaTepHaia Ha JICKIIMOHHBIX 3aHATHIX,
HampaBieHa Ha (OPMHUPOBAHHWE Y CTYJACHTOB OPHUEHTHPOBOYHON OCHOBBI [IJIS
MOCJICTYIOIIETO YCBOCHHS MaTepHalia Py CaMOCTOSTEILHOM padoTe.

[IpakTrueckne 3aHATHS Kypca TPOBOIATCS MO BCEM pasienaM ydeOHOM
nporpammbl. [IpakTudeckne paboThl HANpaBICHBI HA (POPMUPOBAHUE Y CTYICHTOB

HaBBIKOB CaMOCTOSITEIbHOU HCCHGHOB&TCHLCKOﬁ pa60TI>I. B X0AC€ IMPAKTUYCCKHUX




3aHATHA OakajaBp BBITIOJNHAET KOMIUICKC 3aJaHHi, TO3BOJISIIONIUN 3aKPEIUTh
JIEKIIMOHHBIM MaTepHal 10 U3y4aeMoul TeEMeE.

AKTUBHOMY  3aKpEIUICHUIO  TEOPETUYECKHX  3HAHUUM  CIOCOOCTBYET
o0cyXIeHre MPOOJIEMHBIX aCTIEKTOB JUCITUIUIHHBI B JOpME CEMUHAPA U 3aHITHH C
NPUMEHEHUEM METOJIOB aKTUBHOTO 00y4eHus. [Ipu 3TOM MpOUCXOAUT pa3BUTHE
HaBBIKOB CAMOCTOSITEJIBHOM HCCJIEAOBATEIIbCKOW JEATEIBHOCTH B IPOLECCE
paboThl C HAYYHOW JTUTEPATYPOU, MEPUOIUUSCKUMH H3AaHUSMU, (HOPMHUPOBAHUE
YMEHUSI apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pEHHS, CIyLIATh JPYTHX,
OTBEYATh HA BOMPOCHI, BECTH TUCKYCCHIO.

[Ipn Hamucanuu pedepaToB PEKOMEHIYETCS CaMOCTOSITENbHO HAWTH
auTepaTypy kK HeMy. B pedepare packpbiBaeTcs cojepKaHUE HCCIIeayeMOon
npobnembl. Pabota Ham pedeparoM momoraeT yriayOuTh MOHUMAHUE OTIEIbHBIX
BOIIPOCOB Kypca, (opMupoBaTh U OTCTaBaTh CBOIO TOUKY 3pEHUS, TPHUOOPETATh U
COBEPIICHCTBOBaTh HABBIKM CAMOCTOSTECJILHOW TBOpPYECKOM paldoThl, BECTHU
aKTUBHYIO IMO3HABATEIHHYIO paloTy.

JInst OpoBENEHMS TEKYIIEro KOHTPOJIS M TMPOMEXKYTOUYHOM aTTecTaluu
MIPOBOJUTCS  HECKOJBKO YCTHBIX ONPOCOB, TECT-KOHTPOJIBHBIX paboT U
KOJUIOKBHYMOB.

ConepxaHue METOAMYECKUX YKa3aHUW BKIIIOYAET B ceOsl peKOMEHAAIuu 10
BBIIIOJTHEHUIO MPAKTUYECKUX 3aHATHI (3aHsiTHE 1-5), OIMCAaHUE
MOCJICI0BATEIbHOCTH JICCTBUM TPU BBITIOJTHEHUU OTUX 3aHATHH W (POpPMBI

npenacrasiieHus pe3yiabtaToB (IIpunoxenue 3).



[Ipunoxenue 1

MHWHHCTEPCTBO OBPA30BAHNS 1 HAYKU POCCUNCKON ®EJIEPALINN
denepanbHOe rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTelbHOE YUPEKACHUE
BBICIIETO TpodecCHOHaTBbHOT0 00pa3oBaHus

«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET
(IBDY)

IKOJIA BUOME/IUIINHbI

YYEBHO-METOJINYECKOE OBECIHEYEHUE CAMOCTOSTEJIBHON
PABOTHBI OBYUAIOHIUXCSA
no aucuuiuinHe «CocTaB MUNMIEBBIX CHCTEM W METOABI €ro OnpeaejeHus
Hamnpasnenue noarorosku - 19.03.01 buorexnomorus
npoduias «llumeBas OMOTEXHOIOTHSI»
dopma NOArOTOBKU OYHAS

BiaaaguBocTok
2015



Ilnan-rpadguk BBIMOJHEHHS CAMOCTOATEIbHOI PA0OTHI N0 JUCHHUILIHHE

Bun IIpumepHbIe
Ne Harta/cpoxn N
CaMOCTOSATEJIbLHOM HOPMbI BpeMeHHU dopma KOHTPOJIS
n/n BBLINOJTHEHUS
paéoThI HA BBINOJIHEHHE
25.09.2015
29.10.2015 IToaroroska
. 26.11.2015 pedepaToB 16 Sauer
17.12.2015
2 24.12.2015 Honroroska 10 3aer
Mpe3CHTALIMH
18.09.2015
3 22.10.2015 IToarorosxka k 5 3
19.11.2015 KOJUIOKBUYMY et
10.12.2015
IToaroroBka k
4 12.11.2015 UMMHUTAIIUOHHOH 5 3auer
urpe

CamocrosiTenbHast paboTa CTYyIEHTOB COCTOUT M3 TOATOTOBKH K
NPAKTUYECKUM  3aHSATHSM, paboOThl HaJ PEKOMEHJOBAHHOW JIMTEpPaTypoH,
HaIACAHUA JOKJIAJO0B IO TEME CEMUHAPCKOTO 3aHATHS, IOJATOTOBKH IPE3EHTALIAMN.

[IpenonaBarens mnpemiaraeT KaxJIOMy CTYASHTY WHIWBUIYyaJbHbIE U
muddepeHurpoBaHHble 3aaaHus. HekoTopble M3 HUX MOTYT OCYLIECTBISTHCS B
rpymnme (Hampumep, MOArOTOBKA JOKJIana W MPE3€HTAlUu MO0 OJHOM TeME MOTYT
JieNaTh HECKOJbKO CTYJIEHTOB C pa3lieJIeHUEM CBOMX OOS3aHHOCTEH — OJIMH
TOTOBUT HAYYHO-TEOPETUYECKYIO YACTh, @ BTOPOU MPOBOAUT aHAIU3 MPAKTUKH).

Pexomennanuu nmo pedepupoBaHnio y4eOHOM M HAYYHOM JIUTEPATyPbI

PedepupoBanne yueOHOM W  HAy4YHOW JIMTEpATypbl  MPEIIOIaract
yTIyOJIEHHOE W3YYEHHUE OTACIBHBIX HAyYHBIX TPYAOB, YTO JOJKHO OOECIICYUTH
BBIPAaOOTKY HEOOXOJMMBIX HaBBIKOB paboThl Haa kHuron. Bc€ sto Oyner
CIOCOOCTBOBAaTh  PACIIUPEHHUIO HAYYHOTO  KPYro3opa, TOBBIIICHUIO WX
TEOPETUYECKON TTOATOTOBKHU, (POPMHUPOBAHUIO HAYYHOW KOMIIETEHTHOCTH.

Hins  pedepupoBaHus TpenjaraloTcs y4eOHbIe TIOCOOWsS, OTACIbHBIC
MOHOTpaUIECKUe HCCIICAOBAHMS M CTAaThbU IO BOMPOCaM, TMPETyCMOTPEHHBIM
nmporpaMmon yuyeOHou nucuuiuinHbl. [Ipu mogbope auTepatypsl MO BHIOPAHHOMY

BOIIPOCY H€06XO,III/IMO OXBaTUTh Ba)XHECUIIINE HaIlpaBJICHUA PpPa3BHUTUA ,Z[ﬁHHOfI




HayKH Ha COBpeMEHHOM sTamne. Oco0oe BHUMaHHUE yAETSATh TEM JINTEPATYPHBIM
UCTOYHUKAM, KOTOphIe (MPSIMO MJIM KOCBEHHO) MOTYT OKaszaTh IOMOIIb
CHEUHUATUCTY B €ro MpakTUYeCKOM aesTesnbHOCTH. OJHAKO B JAHHBIA paszjaen
BKJIFOUEHBI TaK)ke pabOThl U OTAENIbHBIE UCCIEA0BAHUS 110 BOIIPOCAM, BBIXOIAIIUM
3a  TpeAeNibl  HM3ydyaeMOoW JHMCHMIUIMHBL. Ty JHUTEpaTypy PpeKOMEHIyeTcs
UCIIOJIb30BaTh MpPHU KEJIAHUM PACIIMPUTh CBOM 3HAHUS B KaKOW-TMOO OTpaciu
HAYKHU.

Hapsgy c¢ swureparypoir mo oOmmM  BompocaM i OakajlaBpoB
npeanoiaraerca Jureparypa ¢ yd4€roMm npoduis HUX IpodeccCHOHaTbHON
NesTeNbHOCTH, N00BITasg camocTosATenbHO. He Bcs mpeanaraemasi Jureparypa
paBHO3HAYHA MO COAEPKAHUIO U 00BEMY, TOITOMY BO3MOKEH Pa3IMYHbIN MOJIXO0/
K e€ wm3yueHuto. B omHOM ciiydae 3TO MOXKeT ObITh oOmee pedepupoBaHue
HECKOJIBKUX JIMTEPATYPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, MOCBSIICHHBIX
pPacCMOTPEHHIO OJHOTO M TOTrO € BONpPOCAa, B JPYroM ciy4ae — JETaJbHOE
u3ydeHne U pedepupoBaHUE OJHOM M3 PEKOMEHAOBAHHBIX pPabOT WM Jlaxe
OTIIETBHBIX €€ pa3lieJJOB B 3aBUCMMOCTHM OT CTENEHU CIOKHOCTU BOMpOca
(mpoGnematukw). i TOro 4ToObI PEIINTh, KaK MOCTYNUTh B Ka)KJJOM KOHKPETHOM
cilydae, CleyeT MPOKOHCYJIbTUPOBATHCS C MPENO01aBaATEIEM.

Br16opy kKoHKpeTHOU paboThl il pedepupoBaHMsl TOJKHO MPEIIIECTBOBATh
JIeTaIbHOE 03HAKOMJIEHHUE C MEPEYHEM BCEW TUTEpaTypbl, IPUBEICHHON B yUeOHOM
nporpamme aucuumuiiHbl. C  BbIOpaHHOW pabOTON peKOMEHAyeTcs BHauaje
O03HAKOMHUTHCSI IyTEM NPOCMOTpPA IMOA3aroJIOBKOB, BBIJCICHHBIX TEKCTOB, CXEM,
Ta0auI, OOmMMX BBIBOJOB. 3areM e HE0OXOAWMO BHHMATEILHO W BIYMYHBO
(BHUKasE B WJIEM W METOJIbl aBTOpa) MPOYMTATh, Jejasl MOMYyTHO 3aMETKU Ha
OTJIETILHOM JICTe OyMaru 00 OCHOBHBIX IMOJIOKEHUSX, Y3JI0BBIX Bonpocax. [locie
IOPOYTEHHUS CIIEAyeT MpoayMaTh COJEp)KaHWEe CTAaThU WM OTIEIbHON TIJIaBHl,
naparpada (ecinu peub MAET O MOHOrpaduu) M KpaTko 3amucarb. J[ocioBHO
CJIEyeT BBINUCHIBATh JIUIIb CTPOTHE OIpeaeieHus, (GOPMYIUPOBKH 3aKOHOB.
WHorna mosie3HO BKJIIOYUTH B 3alUCh OJMH-IIBA MpUMeEpa s WumocTpanuu. B

TOM Cliydae, C€CJIM BCTPCTATCA HCIIOHATHBIC MECTA, PCKOMCHAYCTCA IIPOYUTATH



MOCJEAYIONIEE U3JIOKEHNE, TaK KaK OHO MOKET MOMOYb MOHSTH MPEAbLIyLIUul
Marepuall, U 3aT€EM BEPHYThCS BHOBb K OCMBICICHUIO ITPEABITYIIETO U3JI0KEHHUS.

Pe3ynbTaTom paboThl HaJ JIUTEPATYPHBIMU UCTOYHUKAMMU SIBIIIETCS pedepar.

[Ipu moaroroBke pedepata HEOOXOAUMO BBIICTUTH HaMbOOIEe BaKHBIC
TEOPETUYECKHE TIOJIOKEHUSI M OOOCHOBAaTh MX CaMOCTOSITENIbHO, oOpaias
BHUMAaHUE HE TOJIKO PE3yIbTaT, HO U Ha METOJIUKY, TPUMEHSIEMYIO MPU U3yUCHUU
npoOiembl. UTeHne HaydyHOU JIUTEpaTyphl JOHKHO OBITh KpUTHUYECKUM. [loaToMy
HAJ0 CTPEMUTHCS HE TOJBKO YCBOUTH OCHOBHOE COJIEp)KaHHE, HO M CHOC00
JI0Ka3aTeIbCTBA, PACKPHITH OCOOCHHOCTH PA3IUYHBIX TOYEK 3PEHUS MO OJHOMY U
TOMY € BOIIPOCY, OILIEHUTh MPAKTUYECKOE M TEOPETUUYECKOE 3HAYCHUE
pe3yabTaToB pedepupyemoit padboThl. BecbMma xenaTebHbIM 2JIEeMEeHTOM pedepara
SIBIIICTCS BRIPAXKEHUE CITyIIAaTeIeM COOCTBEHHOTO OTHOIICHHSI K UM U BBIBOJIaM
aBTOpa, MOJKPEIUIEHHOTO OMNPECICHHBIMU apryMEeHTaMHu (JIMYHBIM OIBITOM,
BBICKQ3bIBAHUSIMU JIPYTUX UCCIIEOBATENEH U TIp.).

Pedepater  moHOTpadwmii, KypHaTBHBIX CTaTell  HMCCIEIOBATEIHCKOTO
XapakTepa HEMPEMEHHO JOJDKHBI COJIepkKaTh, KaK YK€ YKa3bIBaJIOCh BBHIIIIE,
ompesieneHne mpoOIeMbl M KOHKPETHBIX 3a71a4 UCCIIEIOBAHUS, ONMCAHUE METOIOB,
MPUMEHEHHBIX aBTOPOM, a TAKKE TE€ BBIBOJIbI, K KOTOPHIM OH IPUILIEN B PE3yJIbTaTE
uccienoBanus. I[lpennaraemass nurepatypa aias pedepupoBaHUsS TOCTOSHHO
OOHOBJISIETCA.

eau u 3apauym pedepara

Pedepar (ot nar. refero — goxmanpiBato, cooOIiar) mpeacTaBiIsieT co0oi
KpaTKO€ M3JI0KEHUE MPOOIEMBbl MPAKTUIECKOTO MIIH TEOPETHUECKOTO XapakTepa C
(bopMyIUPOBKOI OMpPEIEICHHBIX BBIBOJOB 10 paccMaTpuBaemMoii Teme. M30pannast
CTYJEHTOM mpo0iieMa HU3y4aeTcs W aHaJM3UPYeTCsd Ha OCHOBE OJHOTO WIIU
HECKOJIbKMX HCTOYHUKOB. B OTIM4Me OT KypcoBOil paboOThI, MpeACTaBIsIONICH
co00il KOMIUIEKCHOE HCCIe0BaHue MpoOieMbl, pedepar HampaBieH Ha aHaIH3
OJTHOM MJTM HECKOJBKUX HAYYHBIX PadoT.

L]enamu Hancanus pedepara BISIOTCA:



® pa3BUTHE Yy CTYJCHTOB HABBIKOB TIOHUCKA AaKTyaJIbHBIX MpoOJeM
COBPEMEHHOI'0 3aKOHOAATEIbCTBA;

® pa3BUTHUE HABBIKOB KPATKOTO U3JIOKEHUS MaTepuana C BbLICICHHEM
JUIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JJii PACKpPBITHUS CYTH
pPOOIEMBI;

® pa3BHUTHE HABHIKOB aHAJN3a M3yUYCHHOTO Marepuaia u GopMyIupOBaHUS
COOCTBEHHBIX BBIBOJIOB TI0 BBIOPAaHHOMY BOIIPOCY B NHMCBMEHHOH Qopme,
Hay4YHBIM, TPAMOTHBIM SI3BIKOM.
3aoauamu Hanucanus pedepara SBISIOTC:

- HAyYUTh CTYJIEHTa MaKCUMaJbHO BEPHO N€pelaTb MHEHHs aBTOpPOB, Ha
OCHOBE pabOT KOTOPHIX CTYJIEHT MUIIIET CBOU pedepar;

- HAYYUTh CTYJEHTa IPaMOTHO M3JIaraTh CBOIO MO3UIIUIO MO aHAIU3UPYEMOMH
B pedepare npoodieme;

- IOJTOTOBUTh CTYJEHTa K JaJbHEWIIEeMy yYacTHI0O B Hay4HO —
PAKTUYECKUX KOH(DEPEHIUAX, CEMUHApaxX U KOHKypcax;

-1IOMOYb  CTYJICHTY ONPEACIUTHCS C HHTEPECYIOIIEM €ro  TeMOW,
JanbHeHIIee pacKphiTHE KOTOPOW BO3MOXHO OCYIIECTBUTH MPU HAMUCAHUU
KypCOBOW pabOThI WK JUILIOMA;

- YSCHUTB JJis1 ce0sl U U3JI0KUTh MPUYUHBI CBOETO corjacus (Hecoriacus) c

MHEHHEM TOTO WJIM MHOTO aBTOpa 10 JaHHOU mpodieme.

OcHoBHBIE TPEOOBaHUA K COEPKAHUIO pedpepaTa

CTyaeHT JODKEH HMCIOJB30BaTh TOJBKO T€ MaTepuaibl (HayYHBIC CTATHH,
MOHOTpaduu, mocoOusi), KOTOPhIE UMEIOT MPSMOE OTHOIIECHUE K M30paHHOW UM
temMe. He pdomyckarTCS OTCTpaHEHHBIC pACCY)XJICHHs, HE CBS3aHHBIE C
aHanm3upyemon mpoodiemoit. Conmeprkanue pedepara J0IKHO ObITh KOHKPETHBIM,
MCCIICJIOBAThCS JOJDKHA TOJIBKO OJHA TpodiieMa (JOIMyCcKaeTcsi HECKOJIbKO, TOIBKO
eclii OHHM B3auMOCBsi3aHbl). CTyIEHTYy HEOOXOIUMO CTPOTO MPHUACPKUBATHCS

JIOTUKU W3JIOKEHUs (HayaTb C ONPEACIICHUS W aHajdu3a IOHATUH, NEperTH K



MOCTAHOBKE NPOOJEMbI, NPOAHAIU3UPOBATH IyTH €€ PEIIeHUusT U CcJeaTh
COOTBETCTBYIOIIME BBIBOJBI). PedepaT mokeH 3aKkaHYMBATHCS BBIBEICHUEM
BBIBO/JIOB T10 TEME.

[To cBoeit cmpyxkmype pedepaT COCTOUT H3:

1. TuTynbpHOrO JUCTA,;

2.BBenenus, re CTyIEHT GOpMYIUPYET MpoOIeMy, MOAJICKAIIYI0 aHATU3Y
Y UCCJIEJ0OBAHUIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM IOCIEIOBATEIbHO PACKpPBIBACTCS
n3OpanHas Tema. B ornuuue OoT KypcoBOil pabOThl, OCHOBHOUW TEKCT pedepara
npeanonaraeT pasjaeneHue Ha 2-3 maparpada Oe3 BbiaeneHus riaB. [lpu
HEOOXOJMMOCTU TEKCT pedepara MOXKET JOMOJHITHCA  WIUTIOCTPALUSIMH,
TabnuiamMu, rpaduKkaMu, HO MU HE CIIeTyeT "Teperpyxarb" TEKCT;

4.3akito4eHusl, TAe CTYJEHT (OPMYITUPYET BBIBOBI, CACIaHHbIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Crniucka MCMONB30BAaHHOM JIUTEpaTyphl. B TaHHOM CHUCKE Ha3bIBAIOTCS
KaK T€ MCTOYHHKHU, Ha KOTOPBIE CChUIAETCS CTYACHT IMpHU TMOJArOTOBKE pedepara,
TaK ¥ UHbIE, KOTOPbIE ObLIN W3YUYEHBI UM MPHU MOJATOTOBKE pedepara.

O6bem pedepata coctaBusier 10-15 cTpaHull MAaITMHOMCHOTO TEKCTA, HO B
J000M cilydyae He JOJDKEH mnpeBblmaTh 15 crpanun. Muatepan — 1,5, pasmep
mpudra — 14, mons: neBoe — 3cm, mpaBoe — 1,5 cm, BepxHee n HUxKHee — 1,5¢M.
CtpaHuIilbl JOJDKHBI OBITH TPOHYMEPOBaHBI. AO3aIlHBIN OTCTYII OT Hayajga CTPOKHU

paBeH 1,25 cm.

IMopsiiok cnauu pedpepara u ero oeHKa

Pedeparsr mumryTcs cTyneHTaMum B TE€UEHHE CEMECTpa B  CPOKH,
YCTaHABIIMBAEMbIE IPETIOIABATENIEM 10 KOHKPETHOW JUCIUIUIIMHE, JOKJIIAIbIBAETCA
CTYICHTOM U BBIHOCHTCS Ha oOcCyxkneHue. IledaTHplii BapuaHT cHaeTcs

MpernoaaBaTesto, BEAYIEeMY TUCIUILIUHY.



Ilo pe3ynpraTaM IIPOBEPKM CTYJEHTY BBICTABIIIETCS  OINPEIEICHHOE
KOJIMYECTBO OajioB, KOTOpPOE BXOJUT B OOIIE€ KOJIUYECTBO OAJJIOB CTYJICHTA,
HaOpaHHBIX MM B TeueHue cemectpa. [lpm ouenke pedepara ydHUTHIBAIOTCS
COOTBETCTBUE COJEP>KaHUS BHIODAHHOW TeMe, YEeTKOCTh CTPYKTYpbl paloTHl,
yMeHuEe paboTarb C HAYYHOM JUTEpaTypoil, yYMEHHE CTaBUTh MpoOJIeMy U
aHAJIM3UPOBATH €€, YMEHHE JIOTUYECKH MBICIHTh, BlaJ€HHE MNpOo(hecCHOHATbHOM

TEPMHUHOJIOTHEH, TPAMOTHOCTH OPOPMIICHUSI.

BaHaHI/Iﬂ AJIA CAaMOCTOATEJIbHOI'O BBINTOJTHCHU A

1. ITo 3amaHHO# TeMe UMHUTALIMOHHON UTPbI IOJKEH ObITh MPOBEJECH aHAIU3
JUTEpaTypbl IO wH3y4aeMoil aucnuiuimHe. Ilo mpopaboTaHHOMY MaTepHary
JIOJDKHA OBITh TOJTOTOBJICHA W TMPEJCTAaBICHA Ha OOCYXXJICHHE WMHTAIlMOHHAs
urpa.

2. Hamumcanme pedepara Mo Teme, IPEIIOKEHHOW IPENoaBaTeieM HiIu
CaMOCTOSITEIIbHO BEIOPAaHHOM CTYJIE€HTOM M COTJIACOBAHHOM C MPEIOaBaTelIeM.

3. ITloarotoBka mpe3eHTAMd C MCHOJb30BAHUEM MYJbTUMEIUNHOTO

000py10BaHUA.

Temsbl pedeparTon

1. buonoruueckue PyHKIUHU U TEXHOJOTHYECKast (yHKIIMOHAIHHOCTh OCJIKOB B
MPOU3BOJICTBE MIPOIYKTOB MUTAHUS.

2. Metonbl onpeneneHusi 0EIKOB, MPUMEHSIEMbIE B AHAIMTUYECKON MPAKTHUKE .
JlaiiTe UX CpaBHUTEIIBHYIO OIICHKY, YKOKUTE MPEUMYIIECTBA U HEJJOCTATKH.

3. Ilepeuncnute W  oxapakTepuszyhuTe  XpomaTorpaduyecKue  METOMIbI
ornpeeneHus: 0eIKOB U OEIKOBBIX BEILECTB.

4. CyurHocTh W anmapatypHoe opopMiIeHHE MEeTOoAa aHaau3a OEIKOB METOJ0M

resib-xpoMarorpadum.



5. CymHocTh ¥ ammapatrypHoe o(opMmiIeHHE METOAA aHajin3a aMHUHOKHCIOT
METO0JIOM HOHOOMEHHOM XpomaTorpaduu,

6. CymHocTh u anmaparypHoe odopmiIeHHE MeToJa aHadu3a OeJIKOBBIX
dpaknuii MeTogoM xpoMarorpadun Ha Oymare,

7. CymHocTh W amnmapaTypHoe o(GOopMIIEHHE METoJa aHalu3a OEeJIKOBBIX
(dpakuuii METOAOM TOHKOCIOWHOM XpomaTorpadpuu

8. Metonbl onpeneneHus CBOOOTHBIX AMHHOKHUCIIOT U CBA3aHHBIX B CTPYKTYpE
O€JIKOB U TIENTU/IOB

9. OcobeHHOCTH TOATOTOBKM MPOO s KOJMMYECTBEHHOTO OIpEACTICHUH
AMUHOKHUCJIOT

10. buonornueckue  QyHKIMM  JUOUAOB,  (PPAKUMOHHBIA  COCTaB U
(GYHKIIMOHATHHOCTD MPHU MOJTYYSHUH MHUIIEBBIX CUCTEM.

11. Metoapl MPaKTUYECKOTO OMPEIEICHUSI CyMMapHBIX JIUMIHAI0B B TKAHSX.

12. CymHocTs W anmapaTypHoe O(QOpPMIICHHE  OMpEeNieHUsT  CyMMAapHBIX
munuoB Merogom Cokciera

13. CymHoCTh MeToAa KOJMYECTBEHHOI'O OIPEJCICHHUs] XOJECTepUHa B
YKUBOTHBIX TKAHSIX U MUIIEBbIX CUCTEMAX.

14. Vxaxure Ka4eCTBEHHBIE PEAKIINU, XapaKTEPHbIE ISl XOJECTEPUHA.

15. . Oxapaktepusyiite ¢GU3MOJIOTHYECKHE (PYHKIMH CTEPOJIOB (HAa TpUMEpe
XOJIECTEpHHA).

16. CymHOCTh METOJIOB KAauyeCTBEHHOTO M KOJWYECTBEHHOTO ONpe/eeHus
TJIMKOT€HAa U IPOYKTOB €ro pacnaia.

17. Tlonucaxapuapl, TEPCIEKTUBHBIC I TPUMEHEHHUS B COCTABE MHIIEBBIX
CHUCTEeM B KadecTBe (YHKIIMOHAIBHBIX U (PU3UOJIOTUYECKH aKTUBHBIX J100ABOK, U
METO/IbI KX OMPECICHUSI.

18. Baxneitmme dochopopraHndeckue COCIUHEHUS KUBOTHBIX TKaHEH,
METO/IbI OTIPECIICHHUS.

19. ApOuTpaskHBIN U SKCTIPECCHBIE METOIBI ONIPEICTICHUS MaCCOBOM JIOJI BIIard

B IIMIICBBIX CUCTCMAX



20. . TlokazaTenb aKTHBHOCTH BOJBI, WCIOJIB30BAHHE ISl MPOTHO3UPOBAHUS
CTaOMIJIBHOCTU CBOMCTB MUIIEBBIX CUCTEM MPU XPAHEHUHU.

21. OcHoBHbIE busnueckue XapaKTEpUCTUKU CBIpbs KUBOTHOTO
MPOUCXOKJICHHUS U MUIIEBbIX CUCTEM Ha €r0 OCHOBE.

22. VHCcTpyMEeHTaIbHbIE METOJIBI OMIPEICIICHUS IBETHOCTH MUIIEBBIX CUCTEM.

23. IlpenmymecTBa W TMEPCIEKTHBHI MPUMEHEHHs YIbTpa3ByKa IS aHaIu3a
MUIIEBBIX CUCTEM.

24. DKCHEepUMEHTAIbHOE  OMNpEJEICHHE  aKyCTHUYECKHMX  XapaKTEePUCTHUK
MUIIEBBIX CUCTEM.

25. OcHoBHBIE TeITOGU3NUECKHE CBOMCTBA MPOIYKTOB MUTAHUS U METOJbI HX
AKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS; PEUMYIIIECTBA U HETOCTATKH.

26. KoMmruiekcHbpIe  METOABI  HMCCICAOBAaHUSA  TCIUIOPU3UYECKUX  CBOMCTB
MUIIEBBIX TPOTYKTOB.

27. OcHOBHBIE JTambl THUCTOJOTUYECKOTO aHaln3a, MPEUMYIIeCTBa IO
CpPaBHEHUI0O ¢  (PUBUKO-XUMUYECKUMH H  OMOXMMHUYECKUMU  METOJaMU
HUCCIIeIOBAaHUM.

TeMbl f10KJIa10B

1. XuMus NUIIEBbIX BEIIECTB U MUTAHUE YEIOBEKA.

2. benku B mutanuu venoseka. [Ipobimema 6enkoBoro nedumnura Ha 3emie.

3. benkoBo-kanopuitHas HEIOCTATOYHOCTH U €€ TIOCTIECTBUS.

4. AMUHOKUCIIOTHI U UX (DYHKIIUU B OPTaHU3ME YeJIOBEKa.

5. Hesamenumble amuHokucnoTsl. [lumieBas u  Ouonormyeckas LEHHOCTb
OeIKOB.

6. Ctpoenue nentuaoB U 0enkoB. Ou3nonoruyeckast pojab NENTUIOB.

7. Benku NUIleBoro ChIpbsl.

8. HoBbie ¢hopmMbl 6€TKOBOM MHUIITH.

9. ®yHKUMOHATIBHBIE CBOWCTBA OEIKOB.

10. [IpeBpamienue 0€IKOB B TEXHOIOTUYECKOM MOTOKE.

11. KayecTBEeHHOE M KOJMYECTBEHHOE OIpeesieHne Oenka.

12. O0was xapakTepuCcTHKa yrieBoA0B. MoHOcaxapuabl U MOJIMCAXapHIbl.



13. ®usnonornyeckoe 3Ha4€HUE YTIEBOIOB.

14. TlpeBpaiiieHue yrieBoa0B MPU MIPOU3BOICTBE MUILEBBIX MPOIYKTOB.

15. OyHKIIMM MOHOCAXAPHUIOB M OJIMTOCAXAPU/IOB B MUILEBBIX CUCTEMAX.

16. OyHKIIUY MOTMCAXaPUIOB B MUILIEBBIX CUCTEMAX.

17. Metozsl onpeeneHus yrieBoA0B B MUIIEBBIX CUCTEMAX.

18. Ctpoenue u coctaB TUMUI0B. JKUPHOKUCIOTHBIN COCTAaB Macell U )KUPOB.

19. Peaknuu auuiaranuiepruHOB C y4aCTUEM CII0KHOA(UPHBIX TPYIII.

20. Peakiuu anuiIrIMIEPHHOB C YYaCTHEM YTIEBOJIOPOIHBIX PAIUKAIIOB.

21. CpoiicTBa 1 npeBparieHue raurepodochoaunuaos.

22. Metonbl BBIJICTICHUS! JIMIUJIOB U3 CBHIPbS U TMHUIIEBBIX MPOIYKTOB M HX
aHaJIn3.

23. [InmeBast IEHHOCTh Maces U )KHUPOB.

24. TlpeBpaltiieHust JUMKAI0B TPU MPOU3BOCTBE MIPOYKTOB TUTAHUSI.

25. Ponp MUHEpaIbHBIX BEIIECTB B OPTaHU3ME UEIOBEKa.

26. Ponmp  OTHENBHBIX ~ MUHEPANBHBIX  JJIEMEHTOB.  MaKpOd3JIEMEHTHI,
MUKPOIJIEMEHTHI.

27. BnusiHUE TEXHOJIOTHYECKOW 00paOOTKM HAa MUHEPAIBHBIA COCTAB MUIICBBIX
POTYKTOB.

28. MeTtop! olpeieTIeHHs] MUHEPAIbHBIX BEIIECTB.

29. BogopacTBOprMbIC BUTAMUHBI.

30. JKupopacTBOpruMbIE BUTAMUHBI.

31. BuraMrHOIIOAO0OHBIC COSTUHEHUS.

32. ButaMuHM3a1IMS TTPOTYKTOB TTUTAHUS.

33. O6mias xapakTepuCTUKA KUCJIOT MUIIEBBIX 0OBEKTOB.

34. TlumeBbie KUCIOTH M KUCIOTHOCTH IPOAYKTOB.

35. IIumieBbie KUCIOTHI U UX BIUSHUE Ha KAYECTBO MPOYKTOB.

36. Perynstopbl KUCIOTHOCTU MULIEBBIX CUCTEM.

37. IluimeBbie KUCIOTH B TUTAHUH.

38. MeTo bl onpeieieHust KUCIOT B MUILEBBIX CHCTEMaX.

39. O6mmue cBoiicTBa EPMEHTOB.



40. Knmaccudukanus u HOMEHKIaTypa (epMeHTOB.

41. TlpumeneHnue pepMEHTOB B MUIIEBLIX TEXHOJIOTUSIX.

42. IMMOOMIN30BaHHBIE (PEPMEHTHI.

43. GepMeHTaTUBHBIE METO/IbI AaHAJIM3A MMHUIIEBBIX MPOIYKTOB.

44, O0ume cBeIEHNS O IUIEBLIX J0OaBKax.

45. BemecTBa, yIy4IIarOIINe BHEITHUN BU/I MAIIEBHIX MPOIYKTOB.

46. BemectBa, HM3MEHSIOIMNUE CTPYKTYpY H (PU3UKO-XHUMHUUYECKHE CBOMCTBA
MTUIICBBIX MTPOTYKTOB.

47. BemecTBa, BIUSIONINE HA BKYC ¥ apOMAaT MHUIIEBBIX TIPOTYKTOB.

48. ITumieBrlie no0aBKH, 3aMEUIAIOIIHNE MUKPOOHOJIOTHUECKYIO 51
OKHCJIUTEIIBHYIO IMIOPYY MHUIIICBOTO CHIPhS U TOTOBBIX IMPOTYKTOB.

49. buonoruyecku aKTUBHBIE T0OaBKH.

50. ®uznueckre U XUMUYECKUE CBOWCTBA BOJIBI U JIbJA.

51. CBoOoiHAs U CBA3aHHAs Bjara B MUIIEBBIX CUCTEMAX.

52. AKTUBHOCTH BOJIBI.

53. Ponb nbj1a B o0ecrieueHnr CTaOMIIbHOCTH MUIIEBBIX MPOIYKTOB.

54. MeToibl OTIpeIeICHHsI BIary B MUIIEBBIX CHCTEMAaxX

55. Knaccudukaius dqyKepoaHbIX BEHIECTB M IyTH WX TOCTYIUICHHUS B
POy KTHI.

56. Okpy>xaroriasi cpeia — OCHOBHOW MCTOYHUK 3arPS3HEHUS ChIPhs U TTUIIIEBBIX
IPOTYKTOB.

57. IlpupoaHbie TOKCUKAHTHI.

58. AnTnanumenTapHbie (HaKTOPhI MUTAHUS.

59. MeTtaboau3m 4yKepoHbIX COSTUHECHUM.

60. danpcudukanys TUIIEBBIX MPOTYKTOB.

61. ®duznonoruyeckre acreKThl XMMHUH MHIIEBBIX BEIIECTB.

62. [lutanue u nuiEeBapeHUeE.

63. Teopuu ¥ KOHIETIIUN TUTAHUS.

64. PGKOMGH,ZIYGMBIC HOPMBI HOTpe6J'I€HI/IH IMUIICBBIX BCIICCTB U DOHCPIHUH.



65. [IlumeBoit pamuoH COBPEMEHHOTO uYenoBeka. (OCHOBHBIE TPYIIIIBI
IUILEBBIX TPOYKTOB.
66. Konuenuus 3p0poBoro nuranusd. OyHKIUOHAIbHBIE UHTPEAUEHTHI U

MPOAYKTBHL.



[Ipunoxenue 2

MHHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKON ®EJIEPALIN
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEIKIACHHE
BBICILIETO TPO(ECCHOHATIBHOTO 00pa30BaHuUs

«JlaibHeBOCTOYHBI (eaepaibHbII YHUBEPCUTET)
(IBDY)
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Hacnopt ®OC

10 JUCHUIIIINHE «CocraB MUOICBBIX CUCTEM U MCTOJbI €I'0 OIIPCACICHUS»

Kon u ¢popmyauposka

Jrtanbl GOpPMUPOBAHUA KOMIETEHIMHI

KOMIIETEHIINH
OIIK-3  crnocoOGHOCTBIO OCHOBHBIC CTPYKTYpPHBIC DJJIEMEHTBI BELIECTB U
HUCIIOJb30BaTh 3HAHUA O | 3Haer XUMHUYECKUX COCIUHEHUM, BXOASALIMX B COCTAB ChIPbA,
COBPEMEHHOM MOJTYNPOTYKTOB U TOTOBBIX IPOIYKTOB
buznueckoit KapTUHE
MHpa, TPOCTPAHCTBEHHO- HCIIOJIb30BaTh 3HAHUSI O CTPOGHI/II/I BEILIECTBA JJIS
BpEeMEHHBIX Vmeer MMOHUMAaHUs 3aKOHOMEPHOCTEH NpPEeBpALICHUS] MaKpO-
3aKOHOMEpHOCTSIX, U MHUKPOHYTPUEHTOB IMPHU XpPaHEHHH U TepepadboTke
CTPOCHUHU BEILECTBA IS ChIpb3
IIOHNMAaHMUA 3HaHUSIMU O CTPOCHHUH XHUMHUYECKUX COCIUHEHHUM,
OKpYy>Xaromero Mupa H | Biuameer | BXOAAIIMX B COCTaB CBIpbs, MOJYHNPOAYKTOB U
ABJICHUM IIPUPOJIbI TOTOBBIX IPOJAYKTOB
CIIOCOOBI HAXO0XKIECHUS M OLEHKH TEXHOJIOTMYECKUX
3HaeT pElIEHU NpH KOHCTPYUPOBAHWUU HOBBIX MHUIIEBBIX
OIIK-7 CIIOCOOHOCTE
CHCTEM C YYETOM KX COCTaBa
HaxXoJuUTh M OILICHUBATH
HOBBIC TEXHOTOIMUCCKHE y KOHCTPYHUPOBATh E-IOBBIG MUILIEBBIE IPOIYKTHI C YYETOM
peirens, MeeT 3aKOHOMEPHOCTEMN npeBpaHéeHns{ MaKpo- u
KOHCTPYHPOBATh HOBHIE MHUKPOHYTPUEHTOB IIPU NIEPEPa0OTKE ChIPHS
ITHIIEBBIC IIPO/TYKThI Braseer METOAaMHU KOHCTPYHPOBAHUS HOBBIX MMHILIEBBIX CUCTEM
C YYETOM MX COCTaBa
IIK-1 CIIOCOOHOCTBIO
CIIOCOOBI OCYIIIECTBIICHHUS TEXHOJIOTHYCCKHX
OCYILIECTBJIATD .
. 3HaeT IIPOLIECCOB HA OCHOBE CBOMCTB ChIPbSl U NMPOLYKIIMH U
TEXHOJIOTHICCKHI
METOJIOB UX MCCIICOBaHMS
MpOLECC B COOTBETCTBUU
C periaMeHToM Hu .
OCYIIECTBIISITh TEXHOJIOTUYECKUI poIecc B
HCIIOJIB30BaTh yi . pon
VYmMmeer COOTBETCTBUU CO CBOMCTBAMH CBHIPbS U MPOIYKIIHMH,
TEXHUYECKHE  CpEeNICTBa b
OPMUPYIOIINX MUIIEBYIO CUCTEM
JUIS MU3MEPEHHUS PMHpYIOT mesy Y
OCHOBHBIX  IapaMeTPOB
OMOTEXHOJIOTHYECKUX Brazeer IpakKTUIECKUMH METOJaMU aHaJIM3a U HCCIICIOBAaHUSA
IIPONIECCOB, CBOMCTB MHIIEBBIX CUCTEM, KOMIIOHEHTOB, J00ABOK
CBHIPbS U IPOAYKLHH
IK-11 BIAJCHHEM | 5 METOBI INITAHUPOBAHUS SKCIIEPUMEHTa, 00pabOTKH U
METOJaMH MPEICTABICHUS TTOTYUYEHHBIX PE3YIHTATOB
TTAHUPOBAHMS IJIaHUPOBATh SKCIEPUMEHT, 00paboTKy u
JKCIIEPUMEHTA Ymeer
1% ) MPEJCTABICHUE MTOJYYECHHBIX PE3YJIbTATOB
00paboTkn u
HPCACTABICHNS METOJIaMH TUTAHUPOBAHUS IKCIIEPUMEHTA, 00pabOTKH
MTOJTyICHHBIX Braneer
Y NIPEJCTABIICHUS MTOJYyYEHHBIX PE3YyJIbTaTOB
pe3yJIbTaToOB
IIK-14 cnoco6HOCTBIO CIT0COOBI OCYILIECTBJICHHUS TEXHOJOTMYECKUX
MIPOEKTUPOBATh 3HaeT MPOLIECCOB HA OCHOBE CBOWCTB CBHIPbSl U MPOAYKIHH B
TEeXHOJOrHYECKIUE COCTaBE€ aBTOPCKOI'O KOJUIEKTHBA
IIPOICCChI Y VMeer HUCIIOJIL30BaTh COBPEMEHHBIC METOAbI U TEXHOJIOTUU (B
HCI0JIb30BAHUEM TOM 4YHCJI€ WHPOPMALMOHHBIE) B MPO(HECCHOHATLHON




ABTOMAaTHU3HWPOBAHHBIX

CHUCTEM
TEXHOJIOTHYECKOH
HOATOTOBKH

IIPOU3BOJACTBA B COCTABC
ABTOPCKOI'0 KOJIJICKTUBA

JACATCIIBHOCTH

Bnaneer

HaBBIKaMU IIPOCKTUPOBKU
mponeccoB € UCMOJIb30BAHUCM aABTOMATH3UPOBAHHBIX
CHUCTEM C YUETOM CBOMCTB IHUIIEBBIX CUCTEM

TEXHOJIOTHYCCKHUX

No | KonTposupye OueHouHbIE CpeICTBA -
n/m | Mble MOayJn/ Kopp! 1 stansr popmupoBaHus HAaUMEHOBAHUE
paszensl / KOMIIETSHIIUH TEKYIIHH | IpOMEXYyTOUHAs
TEMBI KOHTPOJIb aTTeCTaIus
JIACIIUILTUHBI
1 MOI[Y.H}) 1. OHK-31 3HaeT OCHOBHBIE CTpyKTypHbIC | V(-] — Bauyer
DJICMCHTHI BCIICCTB U XHUMHYCCKUX
OcHoBubele | OIIK-7, COGIMHEHMI, BXOIAMIX B COCTAB cobecenoB | Borpocsr 1-18
BCIICCTBA IK-1, CBIPbs, MOJYIPOAYKTOB W TOTOBBIX | AHHUC, I1P-1 —
mumeBbix | [IK-11, | mpoayxros; cnocober naxoxenns u | Y (-2 - UTOTOBBIN TECT
CHCTEM HK-14 OILICHKH TCXHOJIOTHYCCKHUX pCIHeHI/Iﬁ KO OKBH
npu KOHCTPYUPOBaHUU HOBBIX JUT
MUIIEBBIX CHCTEM C YydeToM HX | YM,
cocTaBa, CIIOCOOBI OCYHICCTBJICHUSA HP_4 -
TEXHOJIOTHYCCKUX IpoueccoB Ha
pedepar

OCHOBE CBOWCTB CBHIPbsI U IPOIYKLUH
U METONOB HUX  HUCCIEIOBaHUS;
TIPUHIIMITBI pa3paboTKu
TEXHOJOTHYECKUX IIPOEKTOB c
Y4ETOM COCTaBa M CBOICTB CBIpbS U
KOMIIOHEHTOB, BXOJSALIUX B COCTaB
MUIEBBIX CHUCTEM,; C11oco0B!
OCYIIECTBIEHUS  TEXHOJOTHMYECKUX
IPOLIECCOB Ha OCHOBE CBOWCTB ChIPbS
U IPOIYKLUHU B COCTaBE aBTOPCKOIO
KOJIJICKTUBA

YMeeT WcHonp30BaTh  3HAHUA O
CTPOCHHH BellecTBa JUIsl TIOHMMaHHs
3aKOHOMEPHOCTEH TIPEBPAILECHUS
Makpo- W MHKPOHYTPHEHTOB HpH
XpaHeHHH U mepepaboTKe ChIPbS;
KOHCTPYUPOBAaTb HOBBLIC IMUIIICBBIC
HPOYKTHI c y4eToM
3aKOHOMEPHOCTEH NpeBpaIeHHs
Makpo- U MHKPOHYTPHEHTOB TIpU
nepepaboTKe ChIPbsi; OCYIECTBISTH
TEXHOJIOTHIECKUH nporecc B
COOTBETCTBUH CO CBOMCTBaMH CBIPBS
u POy KLIHH, (bopMupyIOIIIX
NMIIEBYI0  CHUCTEMY;  NPUMEHATH
3HaHMSA O CBOMCTBaX  IHIIEBBIX
CHCTEM npu pa3paboTke
TEXHOJIOTHIECKOT'O IIpOeKTa B
COCTaBE aBTOPCKOTO  KOJUIEKTHBA;
HCIIOJIb30BAaTh COBPEMEHHBIE METOIIBI
W TEXHOJNOTMH (B TOM  4YHCIE
HHPOPMAIOHHBIE) B
poQeCCHOHAIBHOI ASSITENBHOCTH

Bnageer 3HaHmMAMH O CTPOCHUU
XUMHYCCKHUX CO@III/IHeHI/Iﬁ, BXOAAIIUX
B COCTaB CbIpbs, IMOJYHOPOAYKTOB H
TOTOBBIX MPOAYKTOB; METOJJaMU
KOHCTPYUPOBAHHS HOBBIX MNHIIEBBIX
CUCTEM C Yy4Y€TOM HUX COCTaBa,




MPAKTUYECKUMHU METOAAMU aHAJIN3a U
HCCIICIOBAHUSL  THUIICBBIX  CHCTEM,
KOMITOHEGHTOB, J00aBOK;, HaBbIKaMH

pa3paboTKH TEXHOJIOTHIECKHX
IPOEKTOB B COCTaBE€ AaBTOPCKOTO
KOJUICKTHBA; HaBBIKAMH
IIPOEKTUPOBKU TEXHOJIOTMYECKHUX

IIpoueccoB C HCIIOJIb30BAHUEM
AaBTOMAaTHU3UPOBAHHBIX CUCTEM C
YUYETOM CBOMCTB IHIIEBBIX CHCTEM

MOJIVIJIb 2.
Knaccuguka
Hst 1
XapaKTepUCT
uKa
MHWHOPHBIX
KOMIIOHEHTOB
ITUIIEBBIX
cucTeM

OIIK-3,
OIIK-7,
I1K-1,
[1K-11,
[1K-14

3HaeT  OCHOBHBIC  CTPYKTYpDHbIC
9JIEMEHTBl BELIECTB M XHMHYECKUX
COCIMHEHMH, BXOMIIIMX B COCTaB
CBIPBS, TOJYIPOXYKTOB H TOTOBBIX
MPOJYKTOB; CIHOCOOBI HAXOXICHUS U
OLICHKH TEXHOJIOTHYECKHX pPEeIICHUI
OpH  KOHCTPYMPOBaHHM  HOBBIX
NMIIEBBIX CHCTEM C Yy4YeTOM HX
cocTaBa; CHOCOOBI OCYIIECTBICHHS
TEXHOJOTMYECKUX  IIPOLECCOB  Ha
OCHOBE CBOWCTB CBHIPbSI M IPOIYKIINI
U METOIOB WX  HCCIICIOBaHMS,
IIPUHIIMIIBI pa3paboTKu
TEXHOJIOTHYECKUX MPOEKTOB c
YYETOM COCTaBa M CBOMCTB CBIPbS U
KOMIIOHEHTOB, BXOJSALIMX B COCTaB
MHIIEBBIX CHCTEM; CIOCOOBI
OCYILECTBJICHUS  TEXHOJOTHYECKHX
HPOILIECCOB Ha OCHOBE CBOWCTB CHIPbS
U TIPOAYKIMH B COCTaBe€ aBTOPCKOTO
KOJUICKTHBA

YMeeT HCNoNb30BaTh  3HAHUS O
CTPOCHUH BEIUIECTBA JUIS MOHMMAaHUS
3aKOHOMEPHOCTEN TIPeBPAICHUS
MaKpo- W MHKPOHYTPHEHTOB MpH
XpaHeHHH ¥ MepepadoTKe CHIPhS;
KOHCTPYHpOBaTb HOBBIE IHIIEBHIC
MIPOYKTHI c y4eToM
3aKOHOMEPHOCTEN MIpEBPAILECHUS
MaKpo- M MHKPOHYTPHEHTOB IIPHU
nepepaboTKe CBIPbS; OCYIIECTBIATH
TEXHOJIOTMUECKUI rpouecc B
COOTBETCTBUH CO CBOHCTBAMH CBIPBS
U TPOAYKIHH, (hopMupyIOIIIX
MUIIEBYI0  CHUCTEMY;  IPUMEHATH
3HaHMA O CBOMCTBaX  MHUILEBBIX
CHCTEM pH pa3zpaboTke
TEXHOJIOTHYECKOT0 poeKTa B
COCTaBE aBTOPCKOTO  KOJIIEKTHBA;
HCTIONb30BATh COBPEMEHHBIE METOIBI
U TEXHOJNOTMH (B TOM  HHCIE
WHPOPMAIMOHHEIE) B
npodecCHOHANBHON e TeIbHOCTH

Bnaneer 3HaHuMsAIMH O CTpOCHMHU
XUMHUYCCKUX COCIAMHCHHUMN, BXOMAIINX
B COCTaB CBIPBS, MOIYNPOIYKTOB H
TOTOBBIX  INPOAYKTOB;  METOJaMHU
KOHCTPYHPOBAHUSI HOBBIX ITHIIEBBIX
CUCTEM C Yy4eTOM HX COCTaBa;
IIPaKTUYECKUMU METOJAaMU aHAIu3a 1
HCCIICIOBAHUSl  IUILEBBIX  CHUCTEM,
KOMIIOHEHTOB, JI00aBOK; HaBBIKAMH

pa3paboTKH TEXHOJIOTHYECKHX
MPOEKTOB B COCTaBE ABTOPCKOTO
KOJUICKTUBA; HaBBIKAMH
MPOEKTHPOBKH TEXHOJIOTHIECKHX

IIpOLeCcCOB C UCIIOJIb30BAHHUEM
AaBTOMAaTHU3UPOBAHHBIX CUCTEM C
Y4eTOM CBOWCTB IMUINCBBIX CUCTEM

YO-1-
cobecenoB
aHue,
YO-2 -
KOJIJIOKBU
yM,

I1P-4 -
pedepar

3auer
Bomnpocer 19-36
I1P-1 -
ATOTOBBIN TECT




MO/JVYJIb 3.
MeTtonsl
HCCIICAOBAHU
S TIMIIEBBIX
CUCTEM

OIIK-3,
OIIK-7,
IK-1,
I1K-11,
[1K-14

3HaeT  OCHOBHBIE  CTPYKTypHbIE
3NIEMEHTHl BEIECTB U XUMHYECKHX
COeIMHEHMH, BXOMAAIIMX B COCTaB
CBIPBS, TIOTYNPOAYKTOB M TOTOBBIX
MPOAYKTOB; CIOCOOBI HAXOXKICHUS U
OLICHKU TEXHOJOIMYECKUX pPELICHUN
OpH  KOHCTPYHPOBAHHHU HOBBIX
MUIIEBBIX CHCTEM C Y4YeTOM HX
COCTaBa; CIOCOOBI OCYILECTBICHUS
TEXHOJIOTUYECKHX  TPOIECCOB  Ha
OCHOBE CBOMCTB CBIPbsl H MPOTYKIUHI
U METOJOB WX  HCCIIEIOBAHHS,
MPUHITAIIBI pa3paboTKH
TEXHOJOTHYECKUX IIPOEKTOB c
Y4eTOM COCTaBa M CBOICTB ChIpbS U
KOMIIOHEHTOB, BXOJASALIMX B COCTaB
MHIIEBBIX CHUCTEM, Croco0BI
OCYIIECTBIEHHS  TEXHOJIOTMYECKHX
MPOLECCOB HA OCHOBE CBOMCTB CHIPBS
U TIPOLYKIUH B COCTaBE€ aBTOPCKOTO
KOJUICKTHBA

YMeer Wcnone30BaTh 3HAHUA O
CTPOCHUH BEUIECTBA VIS NMOHHUMaHUS
3aKOHOMEpHOCTEH MIPeBpAILCHUS
MaKpo- W MHUKPOHYTPHEHTOB HpH
XpaHEeHUH M TMepepaboTKe CBIPbS;
KOHCTPYHPOBAaTh HOBBIE MHIIEBBIE
MPOIYKTHI c ydeToM
3aKOHOMEPHOCTEN MIPeBPAICHUS
Makpo- W MHKPOHYTPHEHTOB HpH
nepepadoTKe CHIPbS; OCYLIECTBIATH
TEXHOJIOTMYECKHUI rporuece B
COOTBETCTBUH CO CBOHCTBaMH CBIPbS
U TPOAYKIHH, (bopMHupYyIOIIIX
MUIIEBYI0  CHCTEMY;  IPUMEHATHh
3HAHUSL O CBOMCTBAX  IHIIEBHIX
CHCTEM npu pa3paboTke
TEXHOJIOTHIECKOT0 IIpoeKTa B
COCTaBe aBTOPCKOIO  KOJUIEKTHUBA;
MCIIOJIb30BaTh COBPEMEHHBIE METO/IbI
U TEXHOJOTMH (B TOM 4YHCIe
HHPOPMAIIMOHHBIE) B
podecCHOHANBHON IS TeTbHOCTH

Brageer 3HaHWSMH O CTPOSHHH
XMMUYECKUX COCIUHEHUH, BXOAAIIUX
B COCTaB ChIpbs, MOIYHNPOIYKTOB M
TOTOBBIX  NPOAYKTOB;  METOJaMHU
KOHCTPYMPOBAHHS HOBBIX ITHIIEBBIX
CHCTEM C YYeTOM UX COCTaBa;
MPaKTUIECKUMH METOJaMH aHaIHu3a U
HCCIIEOBAHUS THINEBBIX  CHCTEM,
KOMIIOHEHTOB, JI00AaBOK; HaBBIKAMH

pa3paboTKH TEXHOJIOTMYECKUX
IIPOEKTOB B COCTaBE€ aBTOPCKOTO
KOJUIEKTHBA; HaBBIKAMH
MIPOEKTUPOBKHU TEXHOJIOTHYECKUX

TIIPOLECCOB C HCIIOJIb30BAHHUEM
ABTOMATU3UPOBAHHBIX CHUCTEM C
Y4YETOM CBOMCTB IHINEBBIX CHCTEM

YO-1-
cobeceioB
aHue,
YO-2 -
KOJIJIOKBU
yM,

I1P-4 -
pedepat

DK3aMeH
Bonpocsr 1-65
I1P-1 —
HUTOTOBBIM TECT




Illkajia oueHUBaHKS YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIU M
1o aucuuIuinHe «CocTraB MUIIEBBIX CHCTEM H METO/IbI €ro OnpeaeieHus»

Koa n Itansl GopMUPOBAHMSA KpHUTEpUH NMOKa3aTeJIn 0aJ1IbI
(¢popmynupoBka KOMIIeTEeH MU
KOMIIETCHIINN
3nanue cocraBa | CriocoOHOCTH 45-64
OcHOBHbIE
CBIPBS U PacKphITh
CTPYKTYPHBIC .
OCHOBHBIX CBOICTBa
DJIEMEHTHI BEIIECTB
CTPYKTYPHBIX MUIIEBOTO
3HAeT u XUMUYECKHUX
. 9JICMEHTOB MPOIYKTA C
(mOporoB | COEIMHEHMUI,
N MPOAYKTOB y4EeTOM
13071 BXOJISIIIUX B
TTUTAHWS CTPOCHUS
OIIK-3 YpPOBEHb) | COCTaB CBIpbS,
OCHOBHBIX
CTIIOCOOHOCTHIO HOJYIIPOAYKTOB U
BCIIICCTB,
UCIOJIb30BaTh TOTOBBIX
BXO/JISIINX B €r0
3HaHUS 0 POYKTOB
COBDEMEHHOI coCTaB
BPEMEHHOU
p . Hcnonb3oBath Ymenue CnocoOHOCTh 65-84
buzmveckoi
3HAHHUS O CTPOCHHUH | IOHUMATh PUMEHSTh
KapTUHE MHpA,
BeleCTBa JUIS | 3aKOHOMEPHOCT | TIOJy4YeHHbIS
MPOCTPAHCTBE .
HIHO MTOHMMAHHUS Y TIpEBpAIICHAN | 3HAHHS O
MeeT 3aKOHOMEPHOCTEH | CTPYKTYPHBIX CTPOEHUU
BPEMEHHBIX y p PYKTYP p
(TpOJIBMH | TIPEBpAIICHHS KOMITOHCHTOB OCHOBHBIX
3aKOHOMEPHOC <
YThI) MaKpo- U | CBIPBS U KOMIIOHEHTOB
TSAX, CTPOCHUU
MUKPOHYTPHEHTOB | TOTOBOTO TTUIIH TTPH
pettiectsa U Opd  XpaHCHUU WU | MPOIYKTA dbopMupoBaHUU
MTOHUMAaHMSI p P posy pMHP
nepepadboTke HOBOTO
OKPYKaroIIero
CBIPBS MPOIYKTA
MUpa u
. 3HaHUAMU o | Bimagenune Crooco0HOCTH 85-100
SIBIICHUI
—— CTPOEHUH crocobamu chopmyIrpoBar
XUMHUYECKIX oTpeieIICHUs b 33JJaHUC Ha
S COCIMHEHUH, cocTaBa dbopMupoBaHue
.\ | BXOJSIINX B | MPOJIyKTa U MPOIYKTA C
(BBICOKUIN) e POy POy
COCTaB CBIPBS, | CTPYKTYPBI 3aJJaHHBIMH
MOJTYTIPOJYKTOB M | XUMHUYECKUX CBOMCTBaMH
TOTOBBIX COeIMHEHU N
IPOJYKTOB
Crioco6b1 3HaHue CriocoOHOCTH 45-64
OIK-7 HAXOXKICHUS U | OCHOBHBIX PacKpHITh CYTh
OIICHKHU TEXHOJOTHYECKH | TIPOIIECCOB
CIIOCOOHOCTH | 3HAET
TEXHOJIOTUYECKUX | X TIPOIECCOB M | TIPEBPALICHHUS
HaXOIUTh u | (moporos .
. pereHmiA MIPH | POUCXOMSANIUX | OCHOBHBIX
OIICHUBATH I .
KOHCTPYUPOBAHHH | MPEBpPAIICHUN KOMITOHCHTOB
HOBBIE YPOBEHb)
HOBBIX  ITHIIEBBIX TN
TEXHOJIOTHYEC
CHUCTEM C YYEeTOM
KHE peIICHus,
KOHCTPYyHUpPOBa 1x cocTapa
- Py HIZ)BHe KoncTpyuposats VYmenue Crioco6HOCTb 65-84
yMeeT HOBBIC  ITHIICBBIC | COCTABIISTH 000CHOBAThH
MUIICBBIC
- (MpoABHH | TPOAYKTHI C | KOMOMHALIUU BBIOOD
poay YTBIN) y4EeTOM CBIPBS C YYETOM | KOMIIOHCHTOB
3aKOHOMEPHOCTEH | IpeBpALCHHUS JUTSL CO3JIaHMSI




TIPEBPAIICHHS HYTPUEHTOB, MIPOIYKTA
MaKpo- U | BXOISAIINX B [MUTAHUS
MUKPOHYTPHEHTOB | COCTaB
npu  mnepepadoTKe | MPOIyKTa
CBIPBS [MUTAaHUS
Bnanenns CrocoOHOCTh 85-100
MMOHUMAaHUEM MIPUMEHSATH
IpeBpanicHui 3HAHUA 110
Mertonamu peBpalil
KOMIIOHEHTOB MIPEBPAIICHUIO
KOHCTPYHUPOBAHUS
BJIAJIEET MPOAYKTA JUIS KOMIIOHEHTOB
(BBICOKHIN) HOBBIX — LIMILICBRIX KOHCTPYHUPOBAH | NPOIYKTA JUIA
CHUCTEM C YYeTOM PyHp poiy
HsI HOBOT'O KOHCTPYUPOBaH
HX cOCTaBa
MIPOIYKTA W1 HOBBIX
[MUTAHUS MUIIEBBIX
CUCTEM
Croco0b! 3Hanue CrocoOHOCTh 45-64
OCYIIIECTBIICHUS THIIOBBIX OOBSICHUTH
SHACT TEXHOJIOTUYECKAX | TEXHOJIOTUYECKU | OCHOBHBIE
IIPOLIECCOB Ha | X IPOLIECCOB STaIbI
[TK-1 (moporos pon . P
. OCHOBE CBOWCTB | MPOM3BOACTBA TEXHOJIOTHYECK
CIIOCOOHOCTBIO | BIU
CBIPbsI U | IPOJYKTOB oro Tpolecca
OCYIIECTBIISATh | YPOBEHB)
POIYKITHH U | HUTAHUS MIPOM3BOJICTBA
TEXHOJIOTHYEC
. METOJIOB 150.¢ MIPOJTyKTa
KW TIporiecc B
COOTBETCTBUH HCCTCOBARNA
YMeHue Crooco0HOCTH 65-84
C perIaMeHTOM OcymecTBisITh
. | paboTath C 000CHOBBIBATH
u TEXHOJIOTUYECKHI
TEXHOJIOTUYECKH | TEXHOJIOTHUYECK
HCIIOJIB30BATh poIIecc B
yMeeT MU VIO OTIepAITHIO C
TEXHUYECKUE COOTBETCTBUU  CO
(mpoaBUH . WHCTPYKIIUSAMH | yYETOM
CpeacTBa IS . CBOMCTBaMH CHIPbS .
YTBIN) IIpEBpaLICHUI
U3MEpEHUs 51 MIPOTYKITHH,
OCHOBHBIX bopMupyIOINX OCHOBHBIX
mapaMmeTpoB nmrj)leBpr}; CHCTEM KOMIIOHCHTOB
P P y y MIPOJTyKTa
OMOTEXHOJIOTH
Biagenue CrocoOHOCTB 85-100
YECKUX
[TpakTrueckumu cnocodamMu MIPOBEICHUS
MIPOIIECCOB,
o METOJIaMU aHaJIM3a | OCYIIECTBICHUS | KOHTPOIS U
CBOMCTB CHIPbS
BIAJIEET U HCCIEOBaHUS | KOHTPOJIS U aHaan3a
Y TIPOAYKIIHH .
(BBICOKMI) | MUIIEBBIX CHUCTEM, | aHAJM3a MHUIIEBLIX
KOMITIOHEHTOB, MMUIIEBBIX CHCTEM,
1100aBOK CUCTEM KOMIIOHEHTOB U
100aBOK
3HaHue CrocoOHOCTh 45-64
[1IK-11 OCHOBHBIX 00BSACHUTH
METO/IBI
BJIAJICHAEM METOJIOB OCHOBHBIE
TUTAHUPOBAHHUS
METOIaMUA 3HAET TUTAHUPOBAHUS METOIBI
SKCTICPUMEHTA,
TUTAaHUPOBaHMs | (IIOPOroB 0660 TKIL 1 OKCIICPUMEHTA, | IIAHUPOBAHUS
AKCIIEPUMEHTA, | bIH P 00paboTKu 1 HKCIIEPUMEHTA,
MIPEICTABICHUS
00paboOTKH ¥ | YPOBEHbD) MIpeACTaBICHUS | 00pabOTKHU U
MOJTyYEeHHBIX
MIpe/ICTaBICHH MOJTyYEeHHBIX MPEICTaBICHUS
PE3yIBTATOB
S TIOJTy9YEHHBIX pe3yIbTaToOB MOJTy9EHHBIX
pe3yNbTaToOB pE3yJIbTAaTOB
yMeeT [TpumeHsTh 3HaHUS | YMeHHUe CriocoOHOCTh 65-84




(mponBuH | 00 OCHOBHBIX | CPAaBHHUTH U 000CHOBBIBaTh
YTBIN) METOaX BBIOpAThH BBIOOD
TUTAHUPOBAHHS OCHOBHEBIE OCHOBHBIX
JKCIEPUMEHTA, METObI METOZIOB
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|. OueHouHbIe cpeacTBa 1JIs1 MPOMEKYTOUHOMN ATTeCTAlMH

HpOMe)Ky'TOIIHaSI arrecrtauuss BKIIIOYACT OTBCT CTYACHTA Ha BOIIPOCHI K

3a4CTy, 9K3aMCHY U IIPOXOKIACHHUC UTOTOBOI'O TCCTA.

Kputepun BbicTaBIeHNsI OLIEHKHU CTY/IEHTY HA 3a4eTe

bauibl, Ouenka TpedoBanus k 0(popMIEHHBIM KOMIIETEHIUSIM B YCTHOM OTBETe
Heo0XoAuMbIe 3ayera CTYy/IeHTa
JUISl OLIEHKH
HUTOTOBOI'0 TeCTa
100-61 «3a4TeHO» | 3aUTEHO BBICTABIIETCS CTYIEHTY, Y KOTOPOro chopMUpOBaHBI
3HaHUS 110 OCHOBHBIM BEIIECTBAM IMILIEBBIX CHCTEM U OLIEHKE
TEXHOJIOTUYECKUX DEUICHUH MpU KOHCTPYHUPOBAHUU HOBBIX
MUIIEBBIX CHUCTEM. YMEET YCIEHIHO JAaTh XapaKTePUCTHKY
MUHOPHBIM KOMIIOHEHTaM MUIIEBOM CHCTEMBI "
3aKOHOMEPHOCTH MX IIpeBpalieHuil. Bnangeer 3HaHusAMH O
CTPOCHMH  NHIIEBOM  CHUCTEMBl U  KOMIIOHEHTOB €€
bopMHUpYIOIIMX W  METOJAaMH  KOHCTPYMPBOAHHUS  HOBBIX
MTUIIEBBIX CHCTEM.
60-0 «He OneHka HEyAOBJIETBOPUTENBHO  BBICTABISAETCS  CTYJEHTY,
3aYTEHO» . .
KOTOpbIIi HE 3HAaeT 3HAYMTENbHOM YacTH MPOrpaMMHOIO
MaTepHaa, JOMyCKaeT CYIIECTBEHHbIE OIMOKH, HEYBEPEHHO C
OOJIBIINMHU 3aTPYAHEHUSMH BBITIOJTHIET MPAKTHYECKHE PabOTHI
U HE MOXET MpPOJOKUTh OOyueHHe Oe3 JONOJHUTEIbHBIX
3aHATHUH 110 COOTBETCTBYIOIIEH AUCIUIIIUHE.
KpnTepml BBICTABJICHHUA OHCHKU CTYACHTY HA IK3aMECHEC
bawuibl, Ounenka 3a4yera TpeboBanus k 0popMIICHHBIM KOMIIETCHIUSAM B YCTHOM
Heo0XoIuMble OTBeTe CTyJeHTa
JJISL OLlEHKH
UTOT0BOI'0
TecTa
85-100 OTJINYHO OnmYHO ~ BBICTaBISIETCS  CTYZGHTY, y  KOTOPOTO
cpopMHpOBaHbI IPOYHBIE 3HAHUS MO COCTABY MUIIEBBIX
CHCTEM M METOJ[aM €ro ONpeeNieHHsI. YMEET YCHEIIHO
OPOBOJIUTH HCCIEAOBaHMS II0 aHalIM3y ChIpbi H
NUIIEBBIX ~ TPOAYKTOB.  Brageer  MeTogukamu
00paboTKH TeKyllel MpOou3BOACTBEHHON HH(OpMAaLINH,
BBIMTOJIHEHHSI  aHaJM3a TOJYYCHHBIX JaHHBIX JUIS
UCIIOJIb30BaHUs B YIPABICHUU KAU€CTBOM IMPOAYKIIUH
75-85 XOpOLIO OueHKa XOpOIIO BBICTaBISETCS CTY/AEHTY, KOTOPbIA 3HAeT




3HAYUTENBHYI0 YacTH TIPOrPaMMHOTO — MaTepuaia, He
JIOIyCKAeT ~ CYILCCTBEHHBIX ~OLIMOOK, HO HEYBEPCHHO
BBITTOJTHSET PAKTHYECKUE PAOOTHI

61-75

YJIOBJIETBOPUTEIHHO

OrLicHKa  YJIOBJICTBOPHUTENIBHO ~ BBICTABIISCTCS  CTYJICHTY,
KOTOpBIf 3HACT 3HAYMTEIIbHYI0 YaCTH MPOrPaMMHOIO
Martepuaia, HO JIOIYCKAaeT CYILECTBCHHBIC OIIMOKH,
HEYBEPEHHO C OONBIIMMHU 3aTPYJHCHHUSMH  BBIOIHSICT
MPAKTHIECKUE PAOOTHI

60-0

«HE 3a4YTCHO»

OrLieHKa HEY/IOBIICTBOPUTEIILHO BBICTABILSICTCS  CTYJICHTY,
KOTOPbIi HE 3HAET 3HAUMTENIBHOM YacTH MpPOTPaAMMHOIO
MaTepraia, JIOIyCKaeT CyIIECTBEHHbIE OIIMOKHU, HEyBEPESHHO
¢ OONMBIIMMH 3aTPYAHEHUSIMHU BBITIOJNHSACT TPAKTHUIECKHE
paboThl M HE MOXET TPOAODKUTH OOydeHue Oe3
JIOTIOJIHUTENBHBIX ~ 3aHSTUM [0 COOTBETCTBYIOLICH
JIACIUITLTUHE.

Bonpocsl k 3auery

1. Ponb MHHEpaIbHBIX BELIECTB B OPraHU3ME YEJIOBEKA.

2. Ponmp  OTHENBHBIX

MHKPOJ3JICMCHTHI.

MHUHCPAJIbHBIX OJICMCHTOB. MaKPOG)JIeMGHTBI,

3. Bimusinue TexHomornueckod 0O0paOOTKM Ha MUHEPAIBHBIA COCTaB

MHAIIEBBIX TPOLYKTOB.

4, MGTOI[BI OmnpcaACICHNA MUHCPAJIbHBIX BCIICCTB.

5. BopopacTtBopuMble BUTAMUHBI.

6. )KupopacTBopruMbIe BUTAMUHBI.

7. BuramuHOmo100HbBIE COCTUHEHUS.

8. ButaMuHM3a1MA TPOTYKTOB ITUTAHUS.

9. OO0mast XxapaKTEepUCTUKA KUCTOT MUIIEBBIX OOBEKTOB.

10.
11.
12.
13.
14.
15.
16.
17.

HI/IH_IGBBIe KHCJIOTBI 1 KMCJIOTHOCTB ITPOJYKTOB.

HHHJ;CBBIG KHCJIOTBI U UX BJIMAHHUC HA KAa4CCTBO ITPOJAYKTOB.

PCFyHHTOpBI KHCJIIOTHOCTH IMTUIICBBIX CUCTEM.

HI/IH_IGBI)IC KHMCJIOTBI B IINTaHUH.

MGTOI[BI OIPCACICHUA KHUCIIOT B ITMIICBBIX CUCTCMAX.

OO6mume cBoiicTBa (PEPMEHTOB.

Knaccudukanus u Homenknatypa pepMeHTOB.

[Ipumenenue GpepMEHTOB B MULIEBBIX TEXHOJIOTHSIX.




18.
19.
20.
21.
22.

NmMMoOunm3oBaHHbIE (GEPMEHTHI.

depMEHTaTHBHBIC METO bl aHAIN3a MTUIIEBBIX MPOJTYKTOB.
OO01mue cBeneHus O MUILEBLIX J00OaBKax.

BemecTsa, ynyuimaromue BHSITHANW BUI MMUIIEBBIX MPOIYKTOB.

BemiectBa, n3MeHsONIME CTPYKTYPY U (PU3UKO-XMMUYECKUE CBOMCTBA

IMUIICBLIX ITPOAYKTOB.

23.
24,

Bemecrtna, Biusromme Ha BKyC U apOMaT IMUIIEBbIX TPOJLYKTOB.

[umeBsie  100aBKH,  3aMEUISIONINE  MHUKPOOMOJOTHYECKYID U

OKHCIIUTCIBbHYIO MOPYY IMUIICBOTO ChIPbS U IT'OTOBLIX ITPOAYKTOB.

25.
26.
217.
28.
29.
30.
31.
IPOAYKTHI.

32.

buosiornuecku akTUBHBIE 100ABKH.

du3nyeckre U1 XMMHUYECKHUE CBOMCTBA BOJBI U JIbJIA.

CBo0OOHAs U CBsI3aHHAS Bjara B MUILEBBLIX CUCTEMAX.
AKTHBHOCTH BOJIBI.

Ponb npaa B o6ecniedeHnr cTaOUIbHOCTH MUIIEBBIX MPOTYKTOB.
MeTobl onpeieICHHS BJIark B MUILEBBIX CUCTEMaxX

KJ’IaCCI/I(i)I/IKaIII/ISI JYKCPOAHBIX BCHICCTB M IIYTH HUX IIOCTYIIJICHHUA B

Oxkpysxaromiasi cpejla — OCHOBHOW HMCTOYHUK 3arpsi3HEHHUS ChIPbS H

IMUIICBLIX ITPOAYKTOB.

33. TlpupoaHbie TOKCUKAHTHI.
34. AwntnanumeHTapHbie (PaKTOPhI MUTAHUS.
35. Metaboau3M 9y KepOIHBIX COCTUHEHUI.
36. ®danbcudukarus MUIEBBIX TPOTYKTOB.
Bonpocsl k 3k3amMeny
1. OcHOBHBIE THIIEBHIE BEIIECTBA B MHIIEBHIX CHCTEMax — KpaTkas
XapaKTepUCTHKa

2. KHaCCI/I(i)I/IKaHI/ISI IMHUIICBBIX CHUCTEM IIO0 IPOUCXOKIACHUIO M HUX KpaTKasd

XapaKTEPHUCTHKA

3. OcHoBHBIC I'PpYyHIIbI HCOPTaHNMYCCKHUX BCIICCTB ITMIICBBIX CUCTCM



4. OCHOBHbIE TpyNNbl  BEHIECTB  OPraHUYECKOrO0  IMPOUCXOKICHUS,
BXOJIIIIME B COCTaB MUIIEBBIX CUCTEM

5. IlpuBeaure KinacCuUKAMIO MUIIEBBIX MNPOAYKTOB MO (U3UUYECKOU
CTPYKTYpE.

6. OT Kakux (PaKTOpPOB 3aBUCUT KOHCHUCTEHIIUS MPOIYKTOB KJIETOYHOTO
CTpoeHM?

7. JlaiiTe XapaKTEepUCTUKY KUJIKUM IIPOIYKTaM.

8. HazoBute cBoiicTBa xene00pa3HbIX NPOAYKTOB.

9. lpuBemure  Kiaccupukanuo  (GU3UYECKUX  CBOMCTB  MHIIEBBIX
MPOYKTOB.

10. Bona u ee cBoiicTBa

11. OcHoBHBIE (POPMBI CBSI3U BOJIBI C BEIIECTBAMH MMHINEBBIX MPOTYKTOB

12. AKTUBHOCT, BOABI B THUIIEBBIX CHUCTEMax M €€ BJIUSHUE
HAUXCOXPAHIEMOCTh

13. OnpeneneHue coaepkaHWsi BJIard B THUIIEBBIX CHCTEMaxX MPSMBIMU
METOJaMHU.

14. OnpeneneHusi CoJAEpKaHUS BIard B MUIIEBBIX CUCTEMaX KOCBEHHBIMU
METOAaMHU.

15. TpeGoBaHus K Ka4€CTBY MUTHEBON BOJIbI

16. KpaTtkass xapakTepucThKa a30TCOJCpPKAlIUX BEIIECTB B TMHUIIEBBIX
cucremax

17. CTpoeHre aMUHOKHCIOT

18. XapakTepucTka IpOTENHOTCHHBIX AMUHOKHUCIIOT

19. Knaccudukaiys aMuHOKUCIIOT

20. XuMu4yeckne CBOWCTBAa AMHUHOKHUCIIOT

21. Tlentuaet u nonmneTuibl. OCOOEHHOCTH MENTHIHON CBA3U

22. benku, ux GyHKUUU U KpaTKasi XapaKTepUCTUKA

23. Ctpoenue 6emkoB

24. Knaccuduxanus 6€J1KoB

25. buonornueckast HIEHHOCTH OEIKOB



26. V3menenus 6eIKoB mpu nepepadoTKe MUIIEBOTO CHIPhS

27. 3mMeHeHus: O€NKOB TIpU  XpaHEHUU — (Qu3Mdeckue | (HU3MKO-
XUMHYECKHUE TTPOIECCHI

28. VI3meHeHust OENIKOB MPU XPAHCHUH —XUMUYECKHE TTPOIIECCHI

29. I3MeHeHus OCIKOB MPU XpaHEHUU — OMOXUMHUYECKHE MPOIIECChI

30. M3menenus 0eIKOB MpU XpaHEHUH — MUKPOOHOIOTUYECKHUE TMTPOIIECCHI

31. XapakTepucTuka OEIKOB pa3IMYHOTO MHUIIEBOTO CHIPhS

32. Coneprkanue OCJIKOB B MHUIIEBBIX CUCTEMAaX

33. Onpenenenue JIUMUIOB U UX KpaTKas XapaKTEPUCTHKA

34. CTpoeHue JIUMHI0B

35. Knaccudukanus TUnuaos

36. OCHOBHBIE JKUPHBIE KUCIOTHI, BXOJSIINE B COCTAB JIUIUIOB

37. OCHOBHBIE CBOMCTBA KUPOB

38. OU3NKO-XUMHUYECKHE TOKa3aTeNH KUPOB

39. KauecTBo %HUpoB

40. OcHoBHbIE cBOICTBA (HOChHONUNHIOB

41. OCHOBHBIE CBOMCTBa CTEPHHOB

42. OcHOBHBIE CBOMCTBA BOCKOB

43. VI3MeHeHus1 )KUPOB MPU TEXHOJIOTHUYECKON 00paboTke

44. VI3MeHeHUs KUPOB IIPU XPAHEHUU

45. CopmeprkaHne KUPOB B TUIIEBBIX CHUCTEMax

46. buonornyeckas 3peKTUBHOCTH KUPOB

47. O06m1as XxapaKTepuCTUKa YTIIEBOIOB

48. Knaccudukanus yrieBooB

49. CoxmepkaHue yrieBoI0B B MUILEBBIX CUCTEMAX

50. YcBanBaembie U HEyCBAaUBAEMbIE YTIICBOIBI

51. MoHocaxapuabl — XapaKTepUCTHUKa U CBOMCTBA

52. XapakTepucTHKa IeHTO3

53. XapakTepucTruka rekcos

54. Jlucaxapupl — XapaKTEpUCTUKA U CBOMCTBA



55. Tpucaxapuabl — XapaKTEpUCTUKA U CBOMCTBA

56. CTpoeHue Kpaxmalia ¥ ero CBOMCTBa

57. CtpoeHue ramkoreHa v ero CBocTna

58. CtpoenHue nHyIMHA U €TO CBOMCTBA

59. CTpoeHue KIeTyaTKu U €€ CBOMCTBA

60. IlexTHHOBBIC BEIIECTBA — XapaKTEPUCTHKA M CBOKWCTBA

61. MI3MeHeHus yIriieBOJ0B NPU XpaHEHUU

62. 3MeHeHus YriaeBOAOB NPHU TEXHOJOTMYECKOW OOpabOTKH ChIpb U
IPOIYKTOB

63. Moaudukanus Kkpaxmasia

64. MeToibI OnpeiesieHHsl YIIIEBOIOB B MUIIEBBIX CUCTEMAX.

65. MeToabl BbIACTICHUS JIMIUI0B U3 ChIPbS U MUIIEBBIX MPOIYKTOB M HX

aHaJIu3.

HTorosoe TecToBOE 3a1aHUE

Bapuant Ne 1
1. ITo npoucxoKAeHNI0 MUIIEeBbIe CHCTEMbI MOKHO KJIacCH(PUMIMPOBATH HA:
a) PacTutenbHble U dKUBOTHBIC
0) ’KuBOTHBIE 1 MUHEPATIbHBIE
B) MuHepabHbI€ U PACTUTEIIbHbBIC
r) PacturesbHble, )KUBOTHBIE K MUHEPAJIbHBIE v

2.K oprann4ecKkuM BeleCTBAM OTHOCHTCS:
a) depMEeHTHI U CONH

0) Buramunel u pepmenTHl v’

B) Conu u BoJIa

r) Butamunsl, conu u GepMeHTHI

3.Heoprannyeckue BeliecTBa NpeacTaBjieHbl B BHjIE:
a) Comneii, hepMEHTOB U BOJIbI

0) ®epMEHTOB U KHUCIIOT

B) Bogwl, coneil u kucaorv’

r) Kucnot u coneit



4. Heopranmuyeckue 3JIeMEHTbI JeJIATCH HA TPYNIIbI:

a) MakpoaieMeHTbl NyJIbTPAMUKPOIIEMEHTBI

0) MUKpORJIEMEHTBI U YIIbTPAMUKPOIIEMEHTbI

B) Makpo3J1eMEHTbI 1 MUKPO3JIEMEHTHI

) Makpos;ieMeHTBI, MUKPO3JIEMEHTHI HYJIbTPAMHKPOIIEMEHTHIY

5.OCHOBHBIMM MAaKPO03J€eMEeHTAMHU, KOTOPBHIEBXOJAST B COCTAB OPraHMYeCKHX
COeIMHEHU M, SIBJISTIOTCS

a) O, C, Hv

0) Br, Zn, |

B) Na, K, Se

r) Mg,Br, Al

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

0) Pb, Al, S

B) Zn, Cu, Sev’

r) Na, Cl, K

7.Kak Ha3bIBAKOTCS NMUIEBbIE CUCTEMbI, COCTOSIIIIME U3 MOJTUMEPHBIX YIJIEBOI0B
WIH U3 0eJIKOB:

a) XKuakue npoayKThl

0) XKeneobpasusie v/

B) [lacTrooOpa3Hbie

r) XKupHooOpazHbie

8.IlpuMepbl :KUPHOOOPA3HBIX MUIEBBIX CUCTEM:
a) TomaTHas macra, CBIpKOBasi Macca

0) Momnoxko, ChIpkoBasi Macca, MaiioHe3

B) CIMBOYHOE MACiI0, Maprapu, IoKoaagy

r) CTyaHu, renu

9.Kak Ha3pIBalOTCA NHIIEBbIe CHCTEMbI, HMMEKIIHE TyCcThle, Kalieo0pa3Hble,
TAry4YHe, CJAM3UCThIE CTPYKTYPHI:

a) Knerounoro ctpoenus

0) XKeneoOpazubie

B) IlacrooOpaszusiev’

r) XKupHooOpazHbie

10. CocTaB nuieBbIX NPOIYKTOB MOKETOBITH PACCMOTPEH € TOYKHU 3PEeHUs:
a) MoJIeKyIIpHONOHHON Y/

0) MounekynsipHOit

B) MonHoi

r) ATOMHOM

11. Kakumu ¢puzndyecKUMHU CBOiCTBaMM 00.,1a/1aeT BOJA:



a) Beicokas TemriepaTypa IIaBiaCHUS, KUTICHHUS U UCTIApCHUS
0) O6naznaer 6OJBIIMM MOBEPXHOCTHBIM HATSHKEHUEM

B) OGnagaet 60JIbIION yACIHHON TETIOEMKOCTBIO

r) Bce Beimenepeunciensoev’

12. CBolicTBa NHILEBLIX CHCTEM 3aBHCAT OT:

a) KonuuecTBa copeprkalieiicss BoJbl M €€ TeMIepaTypol KUTISHHUSI

0) Konnuecrtsa coneprxaiieiicss BOAbI U (POPMEI CBS3H €€ C IPYTUMH BEIIeCTBAMU v
B) YeapHOM TEII0EMKOCTH BOJIBI M (DOPMBI CBSI3U €€ C APYTHMH BEIIECTBAMHU

r) Huuero u3 BhIIENEpEeUYUCICHHOTO

13. Boaa B nUIIEeBLIX CHCTEMAX JeJIUTCH HA:
a) CBOOOHYIO U HECBA3AHHYIO

0) N301upoBaHHYIO U CBSI3aHHYIO

B) CBOOOIHYIO U CBSI3aHHYIO v/

r) M30mpoBaHHyI0 1 HECBSI3aHHYIO

14. Kakue ocHoBHbIe (opMBbI CBSI3M BOAbI ¢ BelIECTBAMHM M CTPYKTYPHBIMHU
3JIeMEeHTAMH NMUIIEBBIX MPOAYKTOB B MOPs/IKe YObIBAIOIIEH YJHEPIUM BbIIEJISIIOT:
a) Xumuueckas, QU3NKO-XUMUYECKast U PU3NKO-MeXaHHuUeCcKas v

0)Xumuueckasi ¥ CTpyKTypHas

B) XUMHUYECKast U PU3UKO-XUMUYECKas

r) XuMu4deckas, CTpyKTypHasi, PU3NKO-XUMUYIECKas

15. Kakoe conep:kaHnue BOJbl B Msce:
a) 24-32%

0) 58-74%V

B) 62-84%

r) 87-90%

16. K numeBbIM cucreMam ¢ akTuBHoOcThbIO oT 0,90 g0 0,95 orTHOCcsATCH
cJeaymomme NMPoayKThI:

a) Bapenne, Mmyka, kpyna

0) Momoxko, moKoJia

B) Kedup, cmerana, crip

r) Xeb, BeTunHa, TBOpOrY’

17. MakcuMajibHasi aKTHBHOCTb BOAbI, JONMYCTHMAasi B CYXHX cHcTeMax 0e3
MOTEPH kKeJIaeMbIX CBOWCTB, I0JZKHA COCTABJISATH:

a) ot 0,54 10 0,65

0) or 0,34 10 0,50v

B) ot 0,65 no 0,85

r)or 0,95 10 1,0

18. O01Iag KeCTKOCTH BOABI JOKHA COCTABJIATEH:



a) He 6onee 7 Mr-skB/nv’

0) 6onee 7 Mr-skB/a

B) He Oosiee 10 Mr-3KB/1

r) 6osiee 10 Mr-skB/n

19. Koam-uHaekc (KOJHYECTBO KHIIEYHBIX MAJ04YeK B OTHOM JIUTPe BOJIbI)
JT0JZKHO COCTABJISATH:

a)oonee 5

0) 6osee 3

B) He Gonee 3 v

r) He Ooree 5

20. W3 oOmero coaep:KaHusl a30TCOAEPKAIIUX BeIIECTB OCHOBHYIO J10JII0
COCTABJISIOT:

a) Benku u HeOenKoBBIE coeUHEHNS v/

0) YriueBomasl

B) AMMUaK

r) XKupsl

21. HeOesikoBbIe cOeIMHEHHS B PbI0€ COCTABJISIIOT:
a) 5,4-7,1%

0) 1,7-3%

B) 8-38%v

r) 6,8-10%

22. AMMHOKHCJIOTHI — 3TO:

a) BemectBa, coaepxaniye KapOOHMJIbHYIO TPYIIY U HECKOJBKO THIPOKCHIIBHBIX
rpynn

0) BemectBa, coaeprkaniye KapOOHUIBHYIO TPYIITy U aMUHOTPYIIITY

B) Bemmecrsa, copepikaniye kapOOKCHIBHYIO TPYIITYy U aMHHOTPYIITY v’

r) BemecTBa, copepikanine rTupOKCUIBHYIO TPYIITY U aMUHOTPYIIITY

23. AMUHOKHUCJIOTHI KJIacCH(PUIUPYIOTCS HA:
a) [luknmnueckue 1 reTeporuKInIecKue

0) AIIUKIINYECKUE U TOMOIMKINYCCKHE

B) Llukinyeckre u TOMOIUKINYECKUE

) ALIMKINYECKHE U LIUKINYECKHEY

24. llukanyeckue aMMHOKHMCJI0THI BKJIKYAIOT B celsi:
a) TOMOLIMKIMYECKHIE U TETEPOIMKINYECKUE v/

0) MoHoaMHUHOKapOOHOBBIE U TUAMUHOKAPOOHOBbBIE

B) MOHOAMUHOIMKAPOOHOBBIC U TUAMUHOIUKAPOOHOBBIC
r) Huuero u3 BhilenepedncieHHoro

25. B kaKuX COCTOSIHUAIX MOT'YT CYLIECTBOBATH 0€JIKHU:
a) XKunkom u razoo0pazHoM


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

0) [Homyx’uaKomu TBEpAOM
B) TBep/10M U ra3000pazHoM
1) JKumkoMm, Mooy KuaKoM U TBepaoM v

26. Ykaxure cofep:kaHue BOJOPOAA B OesIKax:
a) 15-17,6%

0) 0,5- 2,5%

B) 21,2 - 23,7%

r) 6,57, 3%Y

27. Camblii 00161101 M3 U3BECTHBIX B HACTOMIEe BpeMsl 0€JIKOB:
a) [lentun

0) Tutuuv’

B) [lenicun

r) Keron

28. /lenarypanueii 0ejika Ha3bIBAKOT:

a) N3meHeHuss B ero OMOJOTMYECKONW AaKTUBHOCTH WU (PUBMKO-XUMUUYECKHUX
cBoiicTBax v’

0) Paspymienue cTpykTypbl Oesika B pe3yJibTaTe BIUSHUSA BPEIHBIX (DaKTOPOB

B) MI3MeHeHus B CTpyKType Oenka

r) Pazpynienue 6e1KOBbIX COEAMHEHUN

29. Ilo pacTBOpUMOCTH 0eIKH KJIACCU(PUIIMPYIOT HA'
a) ATbOyMUHBI, TJIOOYJIMHBI U IPOJIAMHUHBI

0) ['mroTenHsbl U MPOTEHOUIBI

B) [IpoTaMHUHBIN TUCTOHBI

r) Bce Beimenepeuncientoe v’

30. Ykaxkure rpynny 0eJK0B, KOTOPbI¢ PACTBOPHIOTCH B BOAE, 4 IPH KUNSTYECHUH
CBEPTHIBAIOTCSH:

a) 'mcronbl

0) AbOYyMHHBIY

B) [mroTaMuHbI

r) ['1100yuHEI

31. Ykaxure rpynmny 0eJ1KOB, KOTOPbIe He pACTBOPSIETCS B BOJIe, 2 pACTBOPSIOTCHA
B ¢J1a0bIX pacTBOpax ot 5 10 15%:

a) 'mcTonbI

0) IIponamMunbl

B) AlbOYMHUHBI

r) Tno0ynuasv’

32. Kazeun (TBOpOr) siBjIsieTCsl PUMEPOM J1JIAA:
a) ®ochonporeniosy’



0) JIunonpoTenios
B) XpOMOITPOTEUI0B
r) 'mukonpoTen 108

33. Conep:kanue 0€JIKOB B MOJIOKE COCTABJISIET:
a)3-4% v

06)10-15%

B)13-14%

12-5%

34. CyrouyHasi noTpeOHOCTH B OeJIKax /ISl B3POCJIOr0 YeJIOBEKa COCTABJIfAET:
a) 7 rpamM Ha 1 Kr Macchl Tena

0) 6 rpamM Ha 1 Kr Macchl Tena

B) 5 rpamMm Ha | Kr Maccel Tenma v

r) 3 rpamMma Ha | Kr Macchl Tena

35. B3amMmopeiicTBHe AeHATYPHPOBAHHBLIX MOJIEKYJ ¢ oOpa3oBaHueM 0oJiee
KPYIHbIX YaCTHI[ HA3bIBACTCH:

a) I'maparanueit

0) Hectpykumeit

B) ArperupoBanuemvy’

r) Jderunparanueit

36. U3meHeHue OeJIKOB NPU XPaHEHUU MNHUIIEBBIX NPOAYKTOB [JeJUTCHA Ha
rpynmnbi:

a) XuMuueckue u Gu3ndecKue mporiecChl

0) Xumuyeckre 1 OMOXUMHUYECKUE MPOIECCHI

B) Ou3uyeckue U PU3NKO-XUMUUECKUE TTPOIIECCHI

r) Bee Boimnenepeunciennoev’

37.CKo0JbKO BbIIeJsIeTCsl KKaJ Npu ycBoeHun 1 rpamMma Oesika:
a) 8 KKan

0) 4 kxkan v’

B) 5 KKal

r) 3 KKan

Bapuant Ne 2
1.Y10 OoTHOCHUTCH K BellecTBaM, OOJBLIIMHCTBO M3 KOTOPBIX MPEACTABJISIOT
co00ii c10xkHBIe IPUPHI KAPOOHOBBIX KHCJIOT U CIIUPTOB:
A) nunuel;*
b) yrneBoapi;
B) 6enku;
I') BuTamunsi;

2. KakoBa ocHOBHasi QyHKIIMS JIUITHIOB:



A) TpaHcniOpTHas;
b) 3amuTHasg;

B) sneprernueckas;™
I') bepmenTaTuBHAS

3. KakoBbl 0OCHOBHBbIE (PYHKIIUH JTUITH/IOB:
A) I'mapodoOHOCTS;

b) nepacTBOpUMOCTH B BOJIE;

B) BepHO TOIBKO «A;

') BepHO «A» 1 «by»;*

4. Kakue mnoJHMHeHACBIIIEHHbIE JKHPHbIe KHCJIOTbI, HeCHHTe3HpyeMble
OPraHM3MoOM 4YeJI0BeKa, BXOASAT B COCTAB KUPOB:

A) nuHONEBAad,

b) nunonenosas;

B) apaxunonoBas;

') Bce BbllIeniepeunciaeHHoe™

5. Ha kakue rpynnsl 1o NpoOMUCX0KIEHUIO AEJIAT KUPbI:
A) HaCBIIIEHHbIE U HEHACBILICHHBIE;

b) pactutenbHble U KUBOTHBIE; *

B) npocTeie u CIOXKHBIE;

I') mpenenbHbIE HENpEIEIbHBIE

6. I3 4yero Mo:xHO J100bITh PACTUTEJIbHbIE JKHPbI:
A) MOJIOKO;

b) *upoBble TKaHH;

B) mskoTh mmogoB;*

') xpsim

7. K kakoMy BUIY KMBOTHBIX KHPOB MOKHO OTHECTH KOTBITHBIN KHP:
A) xunkwue;*

b) TBepabIe;

B) I'azo00pasHbie;

I') cyxue

8. OT 4ero 3aBHUCHT Ka4eCTBO U CO/AepP:KaHUE )KUPOB y PACTEHUI:
A) BO3pacrTa;

b) mona;

B) crenenu ynuraHHocTy;

') kIMMaTUYeCKUX yCIOBUMA™

9. KakoBbI JaHHbIE O CO/IEP:KAHNH KMPOB B MaprapuHe:
A) 2,3%;
b) 55%;



B) 82,5%:;*
) 12,1%

10. KakoBbI JaHHBbIE 0 COACPKAHUM KUPOB B OBOLIAX:
A) 0,1-0,5%;*

b) 0,4-20%;

B) 5,8-33,6%;

10,8-1,1%

11. CKOJBKO B CYTKH HEO0X0AUMO KHMPOB B3POCJIOMY YeJIOBEKY:
A) 30-50mr;

b) 80-100mr;*

B) 120-180wmr;

') 200-400mr

12. KakoBo [ejieHHe >KHUPHBIX KHCJIOT, BXOASIIUX B COCTaB KHUPOB, B
3aBHCHMMOCTH OT XapaKTepa CBS3U YIJIEPOJAHBIX ATOMOB B yIJI€POAHOI Lenu:
A) HacbIlIIEHHbIE U HEHACHIIIICHHBIE;

b) pacturenbHbie U )KUBOTHBIE;

B) npocTteie u cloXKHbIE;

') mpenenbHbIE U HEMpeIETbHBIE™

13. Kaky1o KOHCHCTEHIMIO HMeeT PbIOUIl sKMP MPU KOMHATHOM TeMIeparype:
A) xeneo0pa3Hyo;

b) 'az000pa3uyto;

B) Tepayto;

I') Kunkyro*

14. KakoBa Temneparypa njaBJeHHUs ;)KHPOB MOJIOKA:
A) >37°C;

B) <37°C;*

B) <10°C;

I =37°C;

15. KakoBa ycB0sieMOCTb KMPa POraToro cKora:
A) 90%;*

b) 50%;

B) 97%;

') 20%

16. Kakoih u3 ¢u3MKO-XUMHUYECKHUX MOKa3aTeseil KUPOB MOKa3bIBaeT,
CKOJIBKO MI €JKOro Kajausi Tpedyercs sl HeWTpaJu3aluu CBOOOJHBIX
KUPHBIX KHCJIOT:

A) TIepeKUCHOE YHCIIO;

b) liogHoe umnciio;



B) xucnornoe uucio;*
') anteTunbHOE YMCIIO0

17. Kakoil u3 (U3MKO-XMMHUYECKHMX IOKa3aTejeil KUPOB MOKa3bIBaeT
coJep:kaHve B KMpe NPOAYKTOB MNOJHMMEPH3allUM U BO3pacTaer Nmo mepe
yBeJIM4YeHHs MPOJ0IKUTETbHOCTH HATPEBAHUSA KUPA:

A) BSI3KOCTB )KHPOB;*

b) ko3¢ dunmeHT npenomieHus;

B) TemMnepatypa nnaBieHus;

') onTryeckast MIOTHOCTD

18. Kakoii B ruipoJin3a sKupa npoucxXoauT Mo AeidcTBHEM JIHIA3:
A) MHIYKIIMOHHBIH;

b) runponutuueckuii;

B) HedepMeHTaTUBHBIN;

I') bepmenTaTUBHBIN*

19. B kakoM HpoAyKTe MOKHO HA0/MI0AaTh IJIYOOKMH T'MAPOJIM3 KMPOB IPHU
U3rOTOBJICHHUH U 0COOCHHO NIPH XPAHECHUM:

A) MOJIOKO;

b) 6exon; *

B) MOpKOBB;

') iiorypr

20. B kakoM nmnepuoae CAMOOKHCJICHUSI JKHPOB He OOHApPY:KHUBAIOTCH
OKHMCJIUTEJIbHbIC MPEeBPALLICHUSA:

A) MHIyKIIMOHHBIM;*

b) BakyyMHBII;

B) mporopkanue;

') moCTUHTYKITMOHHBIH

21. Kakoe Ha3BaHUE HOCUT NMPOLECC OKUCJIEHHS )KUPOB, XapaKTePU3yIIHHICS
HCYE3HOBEHUEM OKPACKH, YIJOTHEHHEM KMpPa, TMOSIBJIEHHEM CAJIUCTOM
KOHCHCTEHLMH:

A) CamooOKHUCIIEHHUE;

b) runponus;

B) ocanuBanue;*

I') mporopkanue

22. Ha CcKoOJIBbKO Ipynm MOKHO pa3fejMTh NPOAYKTHI, 00pa3yloumuecs npu
aBTOOKHMCJICHHMH M TEPMUYECKOM OKHMCJICHHUU:

A) 6;

b) 3;*

B) 5;

I'4



23. lIpucyTrcTBHEM Yero MOKHO O0OBSICHUTD €IKMil 3a11aX ropeJioro B mpouecce
HArpeBa ;KHUpa:

A) akponeunHa;*

b) nunas;

B) xucnor;

I') pepmenTon

24. Kaxkoil npeacTtaBuTe b 300CTEPUHOB Y4aCTBYeT B 00pa30BAHMH TOPMOHOB
HAANOYeYHUKOB U Apyrux bAB:

A)CTUTMACTEpUH,;

b) neuutus;

B) kedanun;

I') xonectepuH;*

25. Kakoit NpeAcTaBUTEb ¢purocrepuHoB npu 00Jry4eHnH
yAbTPauo0JIeTOBBIMH JIyYaAMH NePeXoAuT B BUTaMuH /I:

A) xonectepuH;

b) remorno6uH;

B) sprocrepoa;*

') sprocrepun

26. KakoBo comep:kaHue CTEPHHOB B JKHPAX SIMYHBIX KeJITKOB:
A) 1,6%:;*

b) 34%;

B) 0,2%;

') 20%

27. KakoH CJIOKHBIA 3(QHUP OTHOCHUTCH K rpylme KHUPONOAOOHBIX BelleCTB,
IOCTPOCHHBIX 3(QHUPOOOPa3HO U3 BBICOKOMOJICKYJSAPHBIX OJHOATOMHBIX
CIIMPTOB M BHICHINX MOHOKAPOOHOBBIX KUPHBIX KHCJIOT:

A) XUpBHI;

b) dochomummmapr;

B) cTepunsr;

I') Bocku™

28. Uto siBJIsieTCS MPeACTABUTEEM BOCKOB KHUBOTHOIO MPOUCXOKIEHUA:
A) MYennHBIN BOCK;

b) nanonus;

B) cniepmarier;

') Bce BbIIENIEpEUUCTICHHOE ™

Bapuant Ne 3
1.BbICOKOMOJIEKYJISIPHBbIC OPraHMYecKHe BellecTBa, COCTOAIMEe M3 aiab(a-
AMUHOKMCJIOT, COC/INHEHHBIX B LENMOYKY NEeNTHIHOH CBA3bIO — 3TO:



a) Jlunumer,
b) YrieBonpr,
¢) benku

2.MoHoMepamMHu 0€JIKOB SIBJISIIOTCSH:
a) Monocaxapuusl;
b) AMHHOKHCIIOTEHI;
¢) I'muuepus.

3.YcTra"noBuTe COOTBETCTBHE:

A IlepBuuHasi CTpyKTYypa 1.JIokanpHOE YIIOPSAAOYMBAHUE dbparmenTa
MOJIMTIIENTUHON LEIIH, CTaOMIIM3UPOBAHHOE
BOJOPOJHBIMU CBSI3IMHU

B.BropuuHnas cTpykTypa 2.1IpocTpaHCTBEHHOE CTPOEHUE MOJIUMENTUIHON LEIH,
UMEIOIINE KOBAJIGHTHbIE U ruApodoOHbIe
B3aUMOJEUCTBUS

C.Tperuunast cTpyKTypa 3.B3anmHoe PacCIIOJIOKEHHE HECKOJIBKUX
NOJUMIENTUIHBIX LIENIeH B COCTaBE €IMHOTO OEIIKOBOIO
KOMILIEKCA

D.YerBepruunas ctpykrypa | 4.IlociaenoBarenbHOCTh aMUHOKUCIOTHBIX OCTATKOB B
MOJIMIEIITUIHOM 1IEN

4.3MeHeHHMe NMPOCTPAHCTBEHHON CTPYKTYPHI 0eJIKa MO BO3/AelicTBHEM BHELIHUX
(¢paxrTopos — 310

a) I'mapomus;

b) Jlenatyparusi;

¢) Penaryparus

5.I1pu ycBoenun 1 rpamma 0esika BblaeJsieTCs:
a) 15 kkay sHEpruwy;
b) 4 kkan sHEprUy;
¢) 10 kkay sHEpTUU

6.Kak Ha3bIBaeTcs siBJieHHE, 00pPaTHOE HAOYXaHHIO, T.€. OT/eJIeHHe BOAbI OT rejs?:
a) Menarypanus;
b) I'mapararus;
¢) Cunepesuc

7.B3umoneiicTBMe 1eHATYPHPOBAHHBIX MOJIEKYJ Oelka ¢ oOpa3oBaHueMm OoJiee
KPYIHBIX YaCTHI] HA3bIBAETCH:

a) ArperupoBaHHEM;

b) Jleruaparamus;

¢) Henarypamus

d)
8.JecTpykumusi — 3T10:



a) M3meHenne OCIKOB CBA3aHHO C HMX pa3pymICHHEM MaKPOMOJIEKYI C
ormerieHueM cHavana jerydnx BemectB (NH3, H,S, CO,, PH3), a 3atrem mocie
JCTIOTMMEPHU3aLIAN 0€eJIKOBOI OMOMOJIEKYJIBI BOJIOPACTBOPHMBIX
a30TCOIEPIKAIINX BEIICCTB;

b) BsaumojeicTBrE ¢ BOIOH, MOCTYIAONMIEH U3 OKPYXKAIOIICH CPEIbI;

c) Iloteps OenkaMu CBSI3aHHOW BOJBI IO BIMSHUEM BHEIITHUX BO3ICHCTBHI

9.I'1aBHOI1 0COOCHHOCTHIO IeHATYPallui 0€JIKOB SBJISIETCH:
a) MeHstoTcs GU3NYECKHe CBOMCTBA, @ XUMUYCCKHI COCTAB OCTACTCS MPEKHHUM;
b) MenstroTcst pU3NIECKUE CBOWCTBA U M3MEHSAETCS XUMUICCKUH COCTaB;
¢) V3meHeHuli HE MPOUCXOINT.

10.YcTaHoOBUTE COOTBETCTBHE:

A.80-90°C 1.0tnenenne Heopranumdeckoro ¢docgopa, obpaszoBanue NHj,
H,S, H,CO4

B.6onbime 90°C | 2. AMUHOKHUCIIOTBI, BCTyNas BO B3aMMOJECHCTBHE C YIIEBOIAMH,
NOJIBEPrasch PACIICIUVIEHUIO MOJ JAECWCTBUEM TeMIepaTypsl U
OKHCIIUTEIbHOMY pa3JjIOKEHUI0 B MPUCYTCTBUU KHUCIOpOJa B
BO3JyXe, 00pa3yrT COEIMHEHUS, HEJOCTYIHbIE PACIICTIIICHUIO
depmeHTaMu, W pacmagasch 0  HU3KOMOJEKYJSIPHBIX
COEMHEHHM MPOUCXOIUT MOTEPS OOIIEro a30Ta

C.60mbme 100°C | 3.He BBI3BIBAET CYINECTBEHHBIX W3MEHEHMH aMHUHOKHCIOTHOTO
COCTaBa

11.Kak Ha3bIBaeTCsl peakuusi, IPU KOTOPO NMPOMCXOAMT XHMHYECKAs peaKkuus
MEeXK1y aMHHOKHMCJIOTOH M caxapoM, Kak NMpaBWwio, npu Harpesanuu. [lpumepom
TAKOl peaKluM SABJSIETCH KapKa Msca WJIM BbINleYyKa XJe0a, Koraa B mpoiecce
HATpeBaHWsl NMHILEBOI0 NPOAYKTAa BO3HUKAeT THUINMYHBIN 3amax, HBeT M BKYC
NPUTOTOBJICHHON NMUIIHU?:

a) Peakums Maiisipa;

b) Peakums Kydeposa;

c) buyperoBas peakius.

12.ABTO0JIN3 3TO:
a) Crapenue OEJNKOB U KOJUIOUJIOB, COMPOBOX/IAIOIICECS CHIKEHUEM CITIOCOOHOCTH
0€JIKOB K HAa0yXaHHUIO0 U PACTBOPUMOCTH;
b) Iporecc, 00ycnoBIeHHBIH NeiicTBUEM (HEPMEHTOB CaMOT0 MPOIYKTa;
C) Jenarypamuus OenKkoB, COIEpKAIIUXCSI B MOPECUCTEMAX.

13.Ykaxxute npaBUJIbHYIO MOC/I€10BATEIbHOCTh ABTOJIN3a Msica:
a) CospeBanue (mpoTeosin3 OeIKOB) — rIyOOKUH aBTOIM3 (pachaa OSJIKOB, KHUPOB)
— mocney0oiiHOe OKOYCHEHHE (HAKOIJICHHE MOJIOYHOW KHCIIOTHI, 00pa30BaHHE
HEPACTBOPUMOTO OEIIKOBOTO KOMIUIEKCA — AKTOMHO3MHA);



b) TlocneyOoitHoe OKOuUeHEeHHE (HAKOIICHHE MOJOYHOM KHUCIIOTBI, O0Opa3oBaHHE
HEPACTBOPUMOTO OEITKOBOTO KOMILJIEKCA — aKTOMHO3MHA)— TIyOOKHI aBTOJIN3
(pacman GenkoB, xxupoB)— Co3peBaHue (IPoTeOaU3 OCIKOB);

¢) ITocneyOoitHoe oOkoueHeHHE (HAKOIUIGHHE MOJIOYHON KHCJIOTBI, OOpa3oBaHHE
HEPACTBOPUMOTO OEITKOBOIO KOMIUIEKCa — akTromMuo3nHa) — Co3peBaHmHE
(mpoTteonu3 6eIKoB)— TIIyOOKH aBTONN3 (pacaa 0eIKOB, )KUPOB).

14.YcTaHoBUTE COOTBETCTBHE:

A.Ousnueckne u (usuko-xumudeckue | 1.IIpormeccs, 00yCIIOBIICHHBIE

IPOIECCH JeHCTBIEM dbepmeHTOB camoro
MPOJTyKTa

B.XumMmnueckue nporecchbl 2.I'nuenue, riy0okuil pacnaja OEIKOB U
MIPOTyKTOB ux THIPOJIN3a,
COIIPOBOXK/IAOTIICECS o0Opa3oBaHHEM
NPHUATHOIIAXHYIINX BEIIECTB

C.buoxumuyeckue mpoiecchl 3.Crapenne OelIKOB U  KOJIJIOWJIOB,
COTMPOBOXKIAIOIIIEECS CHUKCHUEM
CITOCOOHOCTH O€IKOB K HaOyXaHHWIO U
PacTBOPUMOCTH

D.MukpoO1oJIorn4eckue nporecchl 4.]lenatypamusi OEJIKOB, COJIEPIKAIIUXCS
B MOpECHCTeMax

15.Kakoe apyroe Hazpanmue 0eJ1K0B?:
a) Ilpoteunsr;
b) IlexkTunsr;
c) IleHTo3HLI

16.Penarypauus — 310:
a) HapyiieHue ecTeCTBEHHOW CTPYKTYpPbI OeJiKa;
b) Iporecc caMOOKHCICHUS aMUHOKHCIIOT;
C) BoccraHoBieHUE €CTECTBEHHOM CTPYKTYPHI OeIKa.

17.K kaxkoii cTpyKType 0eJIka OTHOCUTCSH rJ100yJa?:
a) IlepBuunoOW;
b) BropuuHoii;
¢) TperuuHoii;
d) YerBepTuuHOii.

18.®epMeHTaMH HA3BIBAKOTCS
a) OeIKU-KaTaTu3aTOPh;
b) Genku-peryasTopsr;
C) JeHaTyparthl.

19.Kaxkoii peakumeii MOKHO O0OHAPYKUTH OeJIKu?:
d) KCaHTONPOTEHHOBOWU;



b) ¢ moMomibIo epMaHTaHaTa Kaus;
C) C IOMOILBIO PEAKINH «CEPEOPSIHOTO 3epKaIay.

20.YKaxuTe, K KAKOMY KJacCy BelleCTB OTHOCHTCS IreMOrJI00MH
a) aMHHOKHCIIOTHI,
b) Oemku;
C) moJmcaxapubl.

Bapuant Ne 4
1. YrieBogamMu HA3LIBAIOT:

a) HeomHopoaHbIE B XHMHUYECKOM OTHOIICHHH BEUIECTBA, OOJIBIIIMHCTBO
U3 KOTOPBIX TPEJCTABISAIOT COOOW CIOXKHBIE 3PUPBI KapOOHOBBIX
KHCJIOT ¥ CITUPTOB

b) Llupoko pacnpocTpaHEHHbBIC B IPUPOJIC COSINHEHHUS, BKIIYAIOIIUE B
cBoii coctas C, Hy u Oy, obmieit hopmynoit CoH,,0p

C) OpraHuvecKkhe BEIIECTBA, COepXallue KapOOKCHIbHYIO W aMHHa
rpyniy

d) Bce BbIIenepeuncieHHOS

2. Kakue BelecTBa He OTHOCUTCS K CJI0KHBIM yrJjieBoaam?
a) Jlucaxapusl
b) Oaurocaxapubi
C) Monocaxapubl
d) IMoxucaxapuasl

3. KakoBa cyTouHasi IOTPeGHOCTH YIJIEBOJ0OB Y B3POCJIOro 4ejaoBexka?
a) 400-500r
b) 250-300 r
c) 150-200r
d) 100-350r

4. Kakmue BelecTBa OTHOCATCS K aucaxapuaam?
a) Caxaposa
b) Manbro3a
c) Jlakro3a
d) Bce BhllienepeyrciieHHOE

5. B cocTaB NUIIEBBIX CHCTEM Yalile BCEro BXOIAT:
a) IleHTO3BI
b) I'exco3sr
C) BepHo ToibKO a
d) O6a BapuaHTa BEpHBI

6. Kak Ha3pIBaeTcsl :KMBOTHBIX KpaxmaJ?
a) [aukorex



b) Lemmono3a
C) ManHoO3a
d) I'enmnocrar

7. B kakux cucTeMax NPUCYTCTBYeT KpaxmaJu?

a) B kongerax
b) B oBomiax
c) B moinoke
d) B kaprodene

8. Kakasi u3 HMKenepeyncjaeHHbIX ()OPMYJ1 OTHOCUTCS K MEHTO3amM?

a) C/H110s
b) CsH100s
c) CsH1,06
d) CeH1.06

9. B coctaB 4ero BxoauT puoo3a?
a) PHK
b) JHK
c) Bepno Tonbko 6
d) Oba oTBeTa BEpHBI

10.B kaKoM COCTOSITHMM HAXOAATCHA I'eKCO3bI?
a) B cB0OOAHOM M CBSI3aHHOM
b) Tonbko B cBOOOAHOM
C) TosbKO B CBA3aHHOM
d) B HecBoOOgHOM

11.Kak mo-apyromy Ha3bIBalT IJII0K03Y?
a) TpocTHUKOBBIN caxap
b) BunorpaaHslii caxap
C) MoouHsIi caxap
d) KiyOuuuHbIi caxap

12.T'anakTo3a BXOJIUT B COCTAB:
a) IleHTO3BI
b) ManbTo35I
c) JlakTo3bl
d) I'ekcosbl

13.B kakoii nuieBoii cucreMe NPUCYTCTBYEeT MAHHO3a?

a) B koxype si010ka

b) B koxype aneabcuHa
C) B koxype kuBu

d) B xoxype OaHaHa




14. Kakas u3 HMKenepeducjaeHHbIX GopMYyJI OTHOCUTCS K aucaxapuaam?
a) C1oHz0n
b) C12H110s;
¢) CuH201,
d) CxH150;

15. lucaxapuapl ObIBAIOT:
a) BoccranaBnuBaroniue
b) HeBoccranaBimuBaromniue
c) Bepno Tonbko a
d) OG6a oTBeTa BepHbI

16.KakoBo coiep:kaHune caxapo3bl B CaXapHOH cBeKJie?
a) o 50%
b) 1o 35%
C) J10 20%
d) Mo 45%

17.B kakoii nuieBoi cucTeMe NPUCYTCTBYET TPU(PPYKTO3aH?
a) B oBomiax
b) B momoke
c) B kaprodene
d) B pxxaHoit Mmyke

18. Kakumu cBSI3AMM CBSI3aHBI MKy CO00H 0CTATKM MOHOCAXaAPHI0B?
a) [NHMKO3UIHBIMM
b) MoHHBIMU
c) BomopoaubiMu
d) HenosspabiMu

19.Kakas u3 HM:KenepeyucaeHHbIX GOpPpMYJI OTHOCUTCS K Kpaxmasiam?
a) CeH130g
b) (CsHisO6)n
€) CeHi506
d) (CsH100s)n

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

21. UnyJuH — 3TO:
a) OcTaTK TIHOKO3bI



b) OcraTtku kpaxmana
c) Ocrtatku GPYKTO3bI
d) Ocrartku caxapo3sl

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

23.K nNeKTHHOBBIM BeleCTBAM OTHOCHATCH:
a) IlexTnHOBas KHCIOTA
b) Iekrtun
c) IIporomekTHH
d) Bce BhIIIIenepeyncieHHOS

24.K3KOBO CoAcCpKaHue NMEKTHUHOBLIX BCIIECTB B ThIKBE?
a) 0,3-0,5%
b) 0,5-0,6%
c) 0,3-1,5%
d) 0,3-1,7%

25.KakoBa MoJIeKyJIsIpHAasi MAcca MEKTHHOBOH KUCJIOTHI?
a) 25-200 T
b) 65-150 T
c) 35-195T
d) 25-150 T

26.11e/1i110103a — 3TO PUPOTHBIIA:
a) Jlucaxapun
b) Monocaxapun
c) Omurocaxapun
d) Hoaucaxapun

27.a-r110K03a o0pa3yercs IPH THAPOJIN3e:
a) Caxapo3sl
b) Kpaxmana
¢) Kneruatku
d) I'mukorena

28.Campblii cjiaiKkuii U3 caxapoB — 3TO:
a) Ppykrosa
b) I'moko3a
C) Maibro3a
d) Pubosa



29.BbIGepuTe BelllecTBA, KOTOPbIE SIBJSIIOTCS IPUPOAHBIMH MOJTUMepaMu ?
a) Kpaxman
b) I'mukoren
¢) Lemmronosa
d) Bce BhlilenepeyncieHHoe

30.KakoBa cyTouHasi NOTPeOHOCTh KPaxMaJjia y B3pocjioro yejioBexka?
a) 50-100r
b) 25-40r
c) 350-400r
d) 85-120r

Bapuanrt Ne §
1.MakcuMaJbHasi AaKTHBHOCTb BOJbI, JONYCTUMAs B CyXHX cHcTeMax 0e3

MOTEPH KEJIAEMbIX CBOﬁCTB, CoCTaBJdACT.
a) 0,36-0,50 6)1-2 8)0,5-0,6 r)0,34-0,50

2. OCHOBHYI0 [0JII0 Aa30TCOAEPKAMMUX BelIeCTB B MHUIIEBBIX CHCTEMAaX
COCTABJISIIOT:
a) [lentuner 6) benku B) Hutpater 1) Hutputs

3.Kakoii 0eJI0K, U3 HUKe MepPeYHCcJIeHHBIX, COIEPKUTCH B KYKypy3e:
a) Ane0ymun 0) I'moOynwa B) ['motenuu 1) [moTeHuH

4.IIpoTenHbI COCTOAT HU3:
a) OctatkoB aMUHOKHUCIOT 0) ClIOXKHBIX OCIKOB B) AMHHOKHUCIIOT U CaXxapoB T)
AMUHOKUCIIOT € KUPAMU

5.Kak Ha3bIBaeTcsi M3MEeHeHHE NMPOCTPAHCTBEHHOUW CTPYKTYpbI Oesika Mojg
JAelicTBHEM BHeIIHUX (DAKTOPOB:
a) Hderunparanus 0) Oxucnenue B) [enarypauust 1) Co3peBanue

6. Kakas cTpykTypa Oesika He moABepraercsi pa3pelieHuI0 Mpu AeHATypalum:
a) [lepeuunas 0) Bropuunas B) Tpetuunas r) UeTBepTudunas

7.CK0JIbKO He3aMEeHUMbIX AMMHOKHCJIOT BXOJUT B COCTAB 0€JIKOB:
a)l0 06)3 B)8 1)l2

8. Heopranuyeckue BelecTBa B MUIIEBbIX CHCTEMAX MPEICTABJIEHBI B BUJIE:
a) Conelt, GbepmeHTOB U Bojbl  0) DepmMeHTOB U KUCIOT B) Boawl, coneit u
kuciot 1) Kucnor u coneit

9. OCHOBHBIMH MAaKPpO3JEMEHTAMHU, KOTOPbLIC BXOAAT B COCTAaB OPraHu4€CKHUX
COeIMHEHUH MUIIEBBIX CHUCTEM, ABJIAIOTCH:



a)O,C,H 0)Br,Zn,1 B)Na, K,Se r)Mg,Br, Al

10. K MHUKPO3JEMEHTaAM, COACPRAINMUMCHA B MUIIEBLIX CUCTEMAX OTHOCHTCS .
a)Na, K, Mg 6)Pb, Al,S B)Zn,Cu,Se t) Na,Cl,K

11. CBolicTBa NHIEBLIX CHCTEM 3aBHCHAT OT:

a) KonnuecTBa cofieprKaiiieiicss BoJibl U €€ TEMIIEpaTypOul KUTICHUS

0) KonuectBa copeprkaieiicst BOAbI U (POPMBI CBSI3U €€ ¢ IPYTUMH BEleCTBaMHU
B) Y 1eabHOM TEMI0EMKOCTH BOJIBI M (DOPMBI CBS3H €€ C APYTUMHU BEIICCTBAMHU

r) Huuero u3 BbIIIENEpEUYUCICHHOTO

12. Boaa B nuIIeBBLIX CHCTEMAX JEeJIUTCH HA:
a) CBOOOHYIO U HECBsA3aHHYI0  0) M301MpOBaHHYIO U CBA3AHHYIO
B) CBOOO/IHYIO U CBsI3aHHYIO T) M301MpOBaHHYIO U HECBS3AHHYIO

13. Kakune ocHOBHbIe ()OPMBI CBSI3H BOJbI € BelIECTBAMH M CTPYKTYPHBIMHU
3JleMeHTAMHM MNHUIIEBbIX MPOAYKTOB B MNOpsAKe YObIBamomeid JIHeprum
BBbIIEJISIIOT:
a) Xumuyeckas, GU3NKO-XUMUYECKast U (pu3nko-MexaHudeckas 0) Xumudeckas
CTPYKTYypHast
B) XuMmuueckas U (pu3uko-xumudeckas T) XUMHYECKasi, CTPYKTypHasi, (Ppu3uko-
XUMHYECKast

14. AMMHOKHCIIOTBI — 3TO:

a) BemectBa, conepikanie KapOOHUIBHYIO TPYIIYy U HECKOJIBKO THAPOKCUIBHBIX
rpynmn

0) BemectBa, coaepraniye KapOOHUIBHYIO TPYIIy U aMUHOTPYIIITY

B) BemiectBa, conepikariie KapOOKCHIBHYIO TPYTITY U aMHHOTPYTIITY

r) BemectBa, comeprkaniue ruJpoOKCUIBLHYIO TPYIITY U aMUHOTPYIIITY

15. Ilo pacTBOpUMOCTH O€JIKU KIACCU(PUIIUPYIOT HA:
a) ATbOyMUHBI, TJIOOYJMHBI ¥ IPOJIAMUHBIO) [ TIOTEMHBI ¥ POTEHOU/TBI
B) [Iposamunbiv rUCTOHBI T) Bee BhllIennepeyrcaeHHOE

16. VYkaxkutre rpynmy O0eJIKOB, KOTOpPble PACTBOPSIIOTCS B BoOJe, a TMPH
KHISIYeHUN CBEPTHIBAIOTCH:
a) 'ucronbl  0) AnbOymunbiB) ['motamunbl 1) ['100yIUHBL

17. Kazeun (TBOpOr) siBjIsieTcs IPUMEPOM 0€JIKOB:
a) ®ocdonporeniord) JlunonporennoB B) XpoMONPOTEUIOBT) [ THKONPOTEN OB

18. B3aumoneiicTBHe AeHATYPUPOBAHHBIX MOJIEKYJ ¢ oOpa3oBaHuem 0oJiee
KPYNHbIX YaCTHI] HA3bIBAETCH:
a) 'maparauueii 0) dectpykuueit B) ArperupoBanuemr) [erunparanueit



19. Kakasi cBsI3b BO BTOPUYHOI CTPYKTYype Oejika?
a) KoBanentnaa mnosspHas 6) MWowmnmas B) Bomopognmas 1) Bce
BBIIIETIEPEUUCIICHHOE

20.YT0 paccyuThIBAIOT AJIS1 OLEHKU 0MOJOTrHYeCKO EeHHOCTH 0eIKOB?
a) AMHHOKUCITOTHBIN ckop 0) CyTodHyro MOTpeOHOCTH Oeka

B) Cremnenb ycBoeHUs Oenka T) Bce BhimenepedrcieHHOe

21. K yeMy npMBOAUT BbICOKAS BJAKHOCTh B NMIIEBbIX CHCTEMAX:

a) 3aMeJIJIeHne XUMUYECKHUX TTPOLIECCOB; 0) 3amenneHue OMOIOTUIECKUX
IPOLIECCOB;

B) HecroiikocTh B XpaHEHUH; r) 3aMeJIEeHHOE pa3BUTHE
MUKPOOPTaHU3MOB;

22. JjieMeHTapHBI COCTAB 0€JIKOB COJEPHKUT:
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 cTpyKType MoJieKyJia 0eJika cBepHyTa B '"'cniupaJsp' ?
a) [lepsuunas 0) Tpernunas B) YerBepTuunas r) Bropuunas

24. Kakue BuabI Aeruaparanun 0eJKOB CylIeCTBYIOT:
A) Ipsimas u oOpatHas; 6) OOpaTumast u HeoOpaTUMas;
B)Bricokas u Huzkas; ) [Ipoctas u crnoxHasi.

25. MeToab! onpeae/ieHUs1 COAEPKAHUS BOJAbI B MMILEBBIX cucTeMax?

a) Ilpsmble, KOCBEHHbIE, PEPPAKTOMETPUUECKUIL 0) ApOUTpa)XHBIN, CyXOil,
a30TcoaepKaIun

B) YCKOpeHHBIH, abcopOmonHblil T) PeppakromMerpuyeckuid, nenTuaHbIN

26. Jlunuabl PpacTBOPSIOTCS BO BCeX HH)KE TEPEYHCTEHHBIX BelleCTBAX
Kpome:
a) D¢up 0) Boxa B) benzon 1) Xnopodopm

27. K noiuHeHACHIIEHHBIM KUPHBIM KHCJIO0TAM OTHOCATCS BCe, KpoMe:
a) JlunonmeBast 6) JlmHOonmeHoBass B) AKpwioBas T) ApaxugoHOBas

28. Uem BbllIe HOJHOE YHCJIO0, TEM KHUP:
a) Jlerue oxucnsercs ©0) CraHoBuTCs Ooijiee ycToluMB K XpaHeHuto B) He
okucnsercs r) Her BepHoro otseta

29. ’KupHble KHCJIO0THI, BXOASIIIIME B COCTAB KUPOB, B 3aBHCHMOCTH OT
XapakTepa CBSI3M YIJI€POAHBIX ATOMOB B YIJIEBOJIOPO/IHOI LENu JAeJIsITCS HA:
a) TPOCTBIC W CJIOXKHBIC 0) TBepabie U KUIKHUE B) MpelelibHbIC U
HEMpeaeNbHbIE T) HACHIIICHHBIC U HEHACHIIIICHHBIS



30. Kakoii (pu3NKO-XMMHUYECKHH MOKAa3aTeJib KMPOB MOKA3BIBAET, CKOJIbKO
MIWLJIMTPAMMOB €IKOI0 KaJIusi, He00X0AMMOro /Uil HeWTpaju3aluu, Kak

CBOOOJAHBIX, TAaK W CBA3AHHBIX C T[JMLIEPUHOM JKMPHBIX  KHCJOT,
coaepxamuxcs B 1 r xxupa:

a) KUCJIOTHOE YUCIIO 0) OJHOE YMCIIO B) YHMCIIO OMBUICHUSI T') TIEPEKUCHOE
YHCIIO

31. J/lunuaamMu Ha3bIBAKOT:

a) HeomHopomHble B XMMHYECKOM OTHOIICHHWM BEIIECTBA, OOJBIIMHCTBO W3
KOTOPBIX MPECTABISAIOT COO0M CIOXKHBIE 3PUPHI KAPOOHOBBIX KUCIOT U CIIUPTOB
0) OpraHuyeckue COEIUHEHMs], COAEpIKalllue albJCTHIHYI0 HWIHM KETOHOBYIO
TPYIITy U HECKOJIBKO TUAPOKCHIIOB

B) Oprannyeckue BellecTBa, CoAepKalue KapoOOKCHIbHYIO U aMHUHOTPYIIITY

r) Bee BhllenepeuncieHHoe BEpHO

32.0T1 4yero 3aBHCHT CKOPOCTb OKHCJICHUSA KUPOB?
a)OT xumuueckor mpupojbl 0)OT KOJWYECTBEHHOTO COOTHOIIEHUsi B)BepHo
ToJibko a T) O0a BapuaHTa BEPHBI

33.Kakue :KHUpPHBIE KHCJIOTHI, HE CIIOCOOHBI K peaKUMAM NPUCOeAMHEeHUs ?
a) Haceimiennsie  0) [Ipenenbusie B) Henacwiennsie 1) HenpenenbHbie

34. Kak Ha3bIBaeTCs B3aMMOJeiiCTBHE KHCJOPOAA H OCTATKOB KMPHBIX
KHCJIOT?

a) Bs3kocTh XUpPOB 0) OxucneHue XUpoB B) 3amjeCHEBEHHUE XHUPOB T)
OcanuBaHue KUpPOB

35. Kak Ha3bIBalOTCH BHICOKOMOJIEKYJ/ISIPHbIEC THAPOAPOMATHYECKUE CITUPTHI?
a)Kuper 6) Docdonunuasl B) Bocku r) Crepunsl

36. K kakoMy KJjaccy OTHOCAT OPraHUYeCKHe COECJIMHEHHUS, COAep:KalIue
AJIbJETHIHYI0 WJIM KETOHHYIO TPYNIY U HECKOJIbKO CIUPTOBBLIX TMIPOKCHJIOB:
a) Oenku  0) yryieBoJbl + B) JIUNUIBI  T) TOPMOHBI

37. Kakyo 0011y10 MoJIeKyJISAPHYI0 (OpPMYJIy HMEIOT FeKCOo3bl:
a) CeH1206 + 60) CsH1205 B) C7H14,07 r) C12H2,011

38. UT0 OTHOCUTCH K MOJIMCAXapHAaM:
a) KpaxmaJ, IIIMKoreH, Gpykro3a 0) Kpaxmal, IeKCTPUHBI, [EJUII0I03a +
B) MaJIbTO3a, IJII0K03a, JJaKT03a  T) IJIMKOTEH, MaJlbTO3a, JaKT03a

39. YUto aBJIsIeTCSE MOHOMEPOM KpaxmaJja
a) o-rIroko3a u B-ppykro3a 0) rajakro3a  B) B-TJIOK03a T) O-TJIFOKO3a



40. CKoJIbKO aTOMOB YIJIEp0/ia BXOAUT B COCTAB MPOCTHIX YIJIEBO0B:
a)3-7 06)1-3 B)4-8 1)2-4

41. lncaxapuabl ObIBAIOT:
a) [IpocTsie u cnoxubeie 0) PacTBopuMbIe 1 HEPaCTBOPUMBIE
B) BoccranaBnuBaroiue u HeBoccTaHaBiuBawmue  r) Her BepHOro otsera

42. YTto Takoe riMKoreH?
a) XXuBoTHbI!l kpaxman 0) PacturenbHblii kpaxman  B) JKUBOTHBIN XKUP T)
PacTurenbHbIi KUP

43.Kakue a1Be TayTOMepHbIE (DOPMBI HMEIOT IeKCO3bI?
a) AMMHO3BI U HUTPO3bl 0) AJBI03bI U K€TO3bl B) MaHO3bI U MHIIO3bI r)
["anakTo3bl U (EeHO3bI

44. Kak BpIrJIsiauT (popmyJia AJ1sl KpaxmaJia?
a) (CsH1207)a 6) (C12H22016)n B) (CgH10012)n 1) (CeH10O05)n

45. Kakoil cBSI3bI0 COEHHEHbI MekKAy CO00H OCTATKM IJIIOKO3bI B MOJIEKYJIE
aMHJIO3BI:

a) B — 1,4- TIMKO3UIHBIMHU CBSI3IMU  0) o — 1,4 — TIMKO3UTHBIMU CBSI3SIMU

B) TJHKO3WJIHBIMH CBSI3SIMH T) o — 1,6 — IIIMKO3UIHBIMH CBS35IM

Bapuant Ne 6
1. Yro o3Ha4aeT BbIpasKeHNE « AKTUBHAs BOAA»?
a) [Ipecnas Boga 6) Cnaakas Bona B) Conenast Bojga 1) CBoOOoaHas Boja

2. CKOJbKO aMHHOKHCJIOT BXOIUT B COCTAB 0eJika?
a)25 0) 37 B)20 1)40

3. B 3sieMeHTapHBIN COCTAB 0€JIKOB BXOIUT:
a) Yriepona ©6) Asot u Bogopoa B) Kucmopon 1) Bcee BrimenepedrciieHHOE

4. Kakne cTPyKTYpbI 0€J1KOB CyLIECTBYIOT?
a) [lepuunas 0) Bropuunast B) Tpetuunast r) Bce BelienepeuncieHHoe

5. Kakasi cBsi3b B IEPBUYHOM CTPYKTYype Oeska?
a) KoBanentnas nonsipuas 6) KoBanentnas nenomnsipuass B) Bomopognas 1)
HNonnas

6. UTo paccuuThIBAIOT AJI51 OLIEHKH 0MOJIOTHYeCKOi IeHHOCTH 0eJIKoB?

a) AMHUHOKHUCIOTHBIM ckop ©0) CyrodyHyro moTtpeOHOCTh Oenka B) CtemneHb
yCBOEHHUsI Oelka

r) Bce Bhimenepeunciennoe



7. Kakum myTéM Mo:KeT ObITh yJAajleHA XMMH4YECKHM CBSI3aHHAs BOJa W3

npoaykra?

a) XuMHUUYECKUM B3auMoJieicTBueMO) OU3NUECKUM B3aUMOICHCTBUEM

B) DU3UKO-XMMHYECKUM  B3aUMOJICHCTBUEM r) buonornueckum
B3aUMO/JIEICTBUEM

8. Kaknmu cBoiicTBaMHU 00J1a1aI0T AMUHOKUCIOTHI?
a) SBnstorcss aMmGOTEPHBIMHU AJIEKTPOJUTAMUO) SBIsroTcs amMbOTEpHBIMU
HERJIEKTPOJIUTAMU
B) SIBIAIOTCS AMAIIEKTPUKAMH T) SIBISIOTCS MOTYTPOBOTHUKAMU

9. B mes104HO# cpejie OUNOJISIPHbIE HOHBI AMUHOKHCJIOT MEePexXoasT B?
a) Auuonsl 0)Katuonsr B) I[Ipotonsr 1) HelipoHsl

10. A3orcoaepxkamue, BbICOKOMOJIEKYJ/SIDHbIE, BbICOKONMOJMMEPHbIE
coeIMHEeHM S KOJIJIOUIHOW MPUPOAbI HA3BIBAIOT:
a) Yriuepoabl  O) MENTUIBI B) aMUHBI  T') O€JIKHU

11. B numeBbIX cucTeMax 0eJIKH CyIeCTBYIOT B COCTOSIHUSIX:
a) KHJKOM U TBEPJIOM 0) TBEpPJAOM M MOJIYKHUIKOM B) TBEpPJIOM U
ra3000pa3HoOM T') KHUIKOM, MOTYKUJIKOM, TBEPIOM

12. I'100y/IMHBI MMEIOT XapPAKTEPUCTHKY:

a) pacTBOPSIIOTCA B BOJE, IPU KUIISTYEHUN CBEPTHIBAKOTCS

0) HE3HAYUTENBHO PACTBOPSIOTCS B BOJAE, XOPOILIO B CIIUPTE KOHLIEHTPALUEN OT
60 o 80%

B) HE PACTBOPSIOTCS B BOJIEC, PACTBOPSIOTCS B clIa0bIX pacTBopax oT 5 10 15%

I') HE paCTBOPUMBI B BOJIE, CIA0BIX KUCIOTAX, MIeJI04ax

13. Tloreps OeakamMm CBSI3AHHOW BOJAbI MOJ BJHUAHUEM BHEIIHUX
BO3/1e/iCTBUI1 HA3bIBACTCH:
a) rugpaTanue 0) Aeruaparanmedl  B) arperupoBaHUEM T) IECTPYKIHEH

14. Kakue ObIBAIOT BUABI 1eCTPYKIUU 0€JIKOB:
a) teruoBass  0) ¢epMeHTaTUBHAs  B) TemJioBass U (epMEHTATUBHAs r)
TeI1oBast, pepMeHTaTUBHAS, MOJIEKYJISIpHAs

15. YUemy paBHa aKTHMBHOCTH BOJbl B CBE€XKHX NHIIEBbIX CHCTEMax ¢
BBICOKHUM CO/Iep:KaHueM BO/bI?
a) 0,95-1 6) 0,9-0,95 B) 0,65-0,85 1) 0,5-0,65

16. Kak BbITVISIANT NEPBUYHAS CTPYKTYypPa 0€JIKOB?
a) llemouka ©6) Cniupans B) Kimybok 1) MHOXeCTBO KiITyOKOB

17. Kakue coefuHeHHUsI OTHOCAT K XpoMonporengam?



a) Kazeun, xazennoren 0) Xmopodwmi, remornioonn  B) IlpoTenn, Mmykou s
r') AMUHOKHCIIOTBI

18. Kakue npoueccobl OTHOCAT K CHHeEpe3ucy?
a) 'nuenue ss6noka 0) PaccnamBanue npoctokBamim B) bpokeHue tecta T)
Ileperonka ciupTta

19. Boama B BHAe MeJbYAHIIHUX Kamejlb HA MOBEPXHOCTH cpe3a
YAepKMBAETCH 3a CYeT...

a)[IOBEPXHOCTHOTO HATSKEHUS 0)BHYTPUMOJICKYJISIPHOU CBSI3U

B)UOHHOU CBSI3U I')KOBaJICHTHOM CBSI3U

20. Kakue 0eJIKM OTHOCATCH K IVIMKONPOTEUAam ?
a)IpOTEUHbl ~ O)BUTAMHUHBI  B)XOJECTEPHUHBI I')MYLIUHBI 1 MYKOH/JIbI

21. Boaa, obGuagaomasi MAKCUMAJILHOU JHeprue CBsI3M, HAXOAALIASICH B
BU/J€ THIPOKCHJIbHBIX HOHOB, JIH00 3aK/JI0YeHA B KPUCTAJLUIOTHAPATHI,
Ha3bIBaeTCA:

A) Xumunyeckasi; b) ®uznueckas; B) ®usuko-xuMmuyueckas; I
AKTHBHas,

22. K YeMYy IIPUBOAUT BBICOKAA BJAKHOCTD B NIMIIIEBBIX CUCTEMAX:

A) 3amemieHue XUMHUYECKUX TMPOIECCOB; b) 3amennenue
OMOJIOTUYECKUX MPOIIECCOB

B) HecrolikocTh B XpaHEHUU; I') 3amennennoe pasButTue
MUKPOOPTaHU3MOB;

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

24. IIpoueHTHOE coep:KaHKe YIJIepoaa B 0eJIKax cOCTABJIACT:
A) ~ 1%; b) ~ 50%; B) ~ 90%; ') ~20%;

25. K kakomy mpomeccy MOKHO OTHeCTHM IJIyOOKMH pacmajg 0eJIKOB ¢
o0pa3oBaHHeM HeNPUSATHONMAXHYIIIMX BeleCTB:
A) Ilnecnesenue; b) PxaBnenue; B) Bbpoxenue; I)
I'nuenue;

26. CuokHble 3(UPHI BBICHIMX KMPHBIX KHCJIOT M BBICHIMX CIHUPTOB
Ha3bIBAKOTCH:

A) Kupsil b) Crepuast B) Bocku I') Crepouibt

27.K pacTuTebHBIM TBEPABbIM KUPAM OTHOCUTCS:



a) OJsMBKOBOE Macjo 0) Ilonconmneunoe macio B) Macio Kakao r)
JIpHsIHOE Macno

28.YT0 npoucxXoaMT NMPU rMAPOJTUTHYECKOM pacnaje sKMpoB:
a) JKup npimMuT u paznaraercs  0) OOpasyeTcs TIIMIEPUH U KUPHBIC KUCIOTHI
B) Huuero He npoucxoautr 1) XKup kunur

29.Kakue JKHpPHbIe KHCJIOTHI SABJISAKOTCH Haubo/iee BAKHBIMM H 4YaCTO
BCTPEYAKIIUMMCH B KHPaX:

a) KJIynaJ0oHOBasi, apaxuI0HOBasl, 3PyKOBasi, KAIPOHOBAs

0) KanpuHOBas, JaypUHOBAsI, MUPUCTUHOBAS, apaxUHOBAs1, OereHOBas

B) MaJIbMUTUHOBAs, CTEAPUHOBAS, OJICMHOBAS, JIMHOJIEBAs, TUHOJICHOBAs

I') JIUTHOLIEPUHOBAS, SPYyKOBasi, OJICMHOBAs, TATbMUTUHOBAS

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

a) HAKOILJIEHUE B JKUPE TEMHOOKPAIICHHBIX MPOAYKTOB OKUCIICHHUS CAMOTI0 KHUpa
0) 3arps3HEHHE KHUpa BEIIECTBAMU MUPOTEHETUYECKOTO pacmhaja HarpeBaeMoro
B JKHpE MPOAYKTa

B) peakIiusl MeJIaHOUIMHOO0Opa30BaHHUS

I') BCE BBIIIIC TIEPEUHCICHHOE

31.001muM CBOCTBOM JIMIIHJIO0B SIBJISIETCH:
a) Hx pactBopumocTh B Boje 0) Mx cBepThIBaHHE
B) Ux ruapodoOHOCTh 1 HEpaCTBOPUMOCTh B Bojie  T) VX aeHaTyparus

32.YT0 npouCcX0aUT NPH YBEJHYEHUH IBOMHBIX CBA3EH B MoJIeKYyJIe :kupa?

a) IloBbIIaercs CKOPOCTb €r0 OKHUCIICHHUS 0)IloHn>XkaeTcss CKOPOCTh €ro
OKHCJICHUSA

B) Paznoxkenue r) I'maponus

33.baarogapss kKakomy (aKkTopy HemnpeaeJbHble SKUPHbIE KHUCJIOTHI
o0sagal0T 0osiee HM3KOM TEeMIIEPATYpPOil IUIABJICHUS 10 CPABHEHHMIO C
npeneabHbIMHU?

a) bnarogaps HanMuYMIO ABOMHON CBSI3H 0) bmaromaps ux cmocoOHOCTH K
peaKHsIM OKUCIICHHUS

B) bnarogapsi cBoMM CTpYKTypHBIM KOMIIOHEHTaM B IPUTOTOBJICHUU

r) brarogapst ux HU3KON MOJIEKYJISIPHOI Macce

34.I'uapoJin3 ;KUPOB MOKET ObITh:

a) Tonbko pepmenTatuBHbIl  0) Tosbko HeepMEHTATUBHBIN

B) depMEHTATUBHBIN u He(hepMEHTATUBHBINT) Huuero u3
BBIIIETIEPEUNCICHHOTO

35. Ilpomecc, XapakTepu3yWIUUiicsi HMCYE3HOBEHHMEM OKPACKH H
YILIOTHEHHEM KHpa:



a) 3arap 0) OcanuBanuen) [Iporopkanue r) OKkucienue

36. Kaxkoi oOwmeii ¢opmyjol BbIPAXKAETCHd JJEMEHTAPHBIN COCTaB
yIJIeBO/IOB:
a) ChHzn2 6) CiHzn  B) CiH20On - 1) CiiH2n 205

37. I'moko3a, ppykTo3a, rajjakro3a OTHOCHTCS K :
a) K Tpuo3aM ©0) K TeTpo3aM  B) K IEHTO3aM  T') K ITeKCO3aM

38. Kak BBITVIAANUT peakus CMUPTOBOTO 6p0memm IJIIOKO3bI:
a) C6H1206 = 2C2H5OH+2COZ 6) C6H1206 = 2C3H60H+H2
B) C5H1005:3C2H5OH+C02 F) C6H1206:2C3H603

39. HepacTBopuMoe B Boje MOJTHMEpPHOEe BelleCTBO, BXO/Asllee B COCTaB
KpaxmaJa, - 3To
a) UHYJIUH ©) remapuH B) aMWJio3a TI') aMUJIOTIEKTHH

40.K neHTO03aM OTHOCHTCSI:
a) dpykroza 0) Puboza B) I'mokoza r) Iamakrosa

41. Kakoii cBA3BIO cOeIMHEHBI MeKIY CO00H 0CTATKH IIIOKO3bI B MOJIEKYJIe
aMMJI03bI:

a) P—1,4- rmuko3uaHBIMU CBsI3IME  0) o — 1,4 — TTIMKO3UIHBIMU CBS3SIMH

B) TJIMKO3HUIHBIMU CBS3SIMU T) 0 — 1,6 — TITUKO3UIHBIMU CBSI35IM

42.Kakue yrieBoabl Ha3bIBAIOT YCBOSIEMbIMH ?

a) Pacuemisitorest moa AeiictBueM (hepMEHTOB A0 OJIMTOCaXapuoB
0) Pacwennstores nop aeictBuemM GEepMEHTOB /10 AUCAXapUIOB

B) Pacmeristorest moj aerictBueM (hepMEeHTOB 10 TTOJIMCaXapua0B

r) Paciersitorest mon aevictBreM (pepMEHTOB 10 MOHOCAXapH OB

43.Kak BbITJAAUT (popMyJia JJIsl JUCAXAPUIOB?
a) C2oH12011 6) C11H2,012 B) C12H2,011 F) C13H24014

44 Kakyro OKpackKy JaeT aMIWJji03a, BCTYNasi B PeaKIHI0 ¢ iloaom?
a) Cunoto 0) @uoneroByto  B) Kenryio r) OpaHxeByro

45. Kazeun (TBOpPOr) sIBJIsIETCA NPUMEPOM 0eJIKOB:
a)  ®ocdomporenaord)  Jlunomporeuaos B)  XpOMOIPOTEUIOBT)
['mukonporen 0B

46. AMHUHOKHCJIOTHI — 3TO:
a) BemecrtBa, copepxarire kKapOOHUIBHYIO TPYIITY U HECKOJIBKO THAPOKCUIIbHBIX

rpynn
0) BemectBa, copeprkaiiie KapOOHUIBHYIO TPYIITY U aMUHOTPYIIITY



B) BemiecTBa, coaepikaiiye KapOOKCUIBbHYIO TPYIITy U AMUHOTPYIIITY
r) BemectBa, coqepxaniye ru ApOKCUIBHYIO TPYIIY U aMUHOTPYIIITY

Bapuant Ne 7
1. O kakoili Boge uAeT pedb: HAXOAUTCH B MHKPONPOCTPAHCTBAX,
0o0pa3oBaHHBIX MeMOpPAHAMH M BOJIOKHMCTBIMH CTPYKTYPAMH KJIETOK?
a) Aacop6umonnas  6) OCMOTHYECKHU-TIOTIIOIICHHAS
B) AZICOpOIIMOHHO-CBsI3aHHass T) OcMoTHYecKas

2. B kakux cucremMax cojaep:Karcs rj100yJJuHbI?
a) ['peunxa, oBomu 6) Moiioko, cok B) Msico, siiitia 1) OBOIIH, 37TaKOBBIC

3. Kak Ha3bIBaeTcss m3MeHeHUe 0eJIKa CBS3aHHOE € pa3pylIeHHeM ero
MAaKPOMOJIEKY.JI:
a) Jderunparanus 0) Henarypauuss B) [ectpykuus r) OkucineHue

4. Yraxurte rpynmy O0eJKOB, KOTOpPble He PpacTBOpsieTcd B BojAe, a
PacTBOPSAIOTCA B ¢J1a0bIX pacTBopax oT S 10 15%:
a) 'mcronsl  0) [lponmamunsl  B) AnbOyMuHbl 1) [ 1100yIMHBI

5.K 4yeMy NpMBOJAUT BbICOKASI BJIAKHOCTh B MUIIEBBIX CHCTEMAX:
a) 3aMelJIeHue XMMHUYECKUX TpoleccoB;  0) 3ameyieHrne OMOJIOTHYECKUX
MPOIIECCOB;
B) HecTolKkoCTh B XpaHeHUHU; T) 3aMeIJICHHOE Pa3BUTUE MUKPOOPTAaHU3MOB;

6.2s1eMeHTaAPHBII cOCTaB 0€JIKOB CONEPKUT:
a) Li, Mg, Na, Ca, F; 06)P,Fe, In,K,Zn; B)C,O,N,H,S; nY,V,Aqg,
W, U;

7. IIpouecc nmepexoaa 4eTBEPTUYHOM CTPYKTYPHI 0eJIKa B IEPBUYHYIO:
a) Hdectpykuusi; 0) ['mpparanus; B) ArperupoBanue; T) [enatypanus;

8. Kakasi rpynma 0eJIKOB COCTOMT HX MPOCTBIX 0€JIKOB M He0eJIKOBOH
rpynmnsbi:

a) [Ipomamunsr; 6) [Ipotennsr;  B) [moOymuaer, 1) [IpoTeunsr;

9. Onpenennte peakuuio Maiiepa:

a) AMuHokuciaorsl + Okcuapl = DepMEHTHI; 0) benku + Oxcuapl =
MenaHOUIMHBI;

B) benku + VYrimeBoasl = AMHHOKHCIOTHI, r) YriueBoael + benku =
MenaHOUIMHBI;

10. Kakune npoueccsl, NpoTeKAKIUe B MUIIEBbIX CHCTEMAaX He OTHOCAT K
MHKPOOHOJIOTHYECKHUM:
a) [ImecueBenne; ©0) ABtonus;  B) bpokenue; 1) ['HUeHUE;



11. B kakom BHe(ax) MoOKeT NepeMelIaTbCs KanuUIsipHasi BoAa B
Kanuuisipax?

a) B Buze xxunkoctu u mapa 0) B Buze xxuakoctu B) B Buzae napa

r) B Buze TBepaoro BemniecTna

12. B kakoii cTpyKkType 0eJIKH CBepHYTHI B "'ciupaJsn' ?
a) [lepsuunas 0) Tpernunas B) YerBepruunas r) Bropuunas

13.Kakue BUABI 1erHIAPATAIMH CYyIIECTBYIOT:
a) [Ipsimast u oOpatnas; 6) ObpaTtumas u HeoOpaTuMmas;
B) Bricokas u Huzkas; ) [Ipoctas u crnoxHasi.

14. MeToabl onpeaesieHus COAEPKAHUA BOAbI B MUIIEBBIX CUCTEMAX ?
a) I[IpsiMble, KOCBEHHBIE, pe()paKTOMETPUUECKUN

0) ApOuTpa)xHbI!, CyXOH, a30TCOAEp KA

B) YCKOpeHHbIN, abcopOImonHblil ) Pedpakromerpuyeckuit, nenTUAHBINA

15.K MUKpPOOHOJIOTHYECKHM NpOLeccaM U3MeHeHHs 0eJIKOB IPH XPaHECHUH
oTHOCHTCH?

a) Hakomuenue kucinor 0) Co3peBanue OenkoB B) OOpa3oBaHHE MENTHIOB
r) 'Huenue

16. K 1mnmonagaM OTHOCHTCSH:
a) ®ochormunepuast 6) Bocku B) Crepouast 1) Bee BolenepeuncieHHOE

17.B nmpuHCYTCTBHUM KAKHMX BeNIeCTB JKHPbI CINOCOOHBI 00pPa30BLIBATH C
BO/J0M CTOMKHE IMYJIbCUM:
a) KaranuzaropoB 6) OmynberaropoB B) MHrubutropor r) Ddupos

18.11pu HarpeBaHNHU CBbILE KAKOH TeMIepaTypbl :KUPbI Pa3pylIAI0OTC:
a) 200°C 6)150°C B)300°C r)180°C

19.Kak BoirasgauT ¢opmyJia CTeapuHOBOI KUCJIOTHI:
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 BUTAMHMHBI PACTBOPHAIOTCS B KUPax?
a) C,B 0) A,JI,ELK B) BsBs 1) C

21.B 3aBHCHMMOCTM OT CTPOCHHMSl NOJSPHOM rpynnbl (ochorauuupuIbI
NAEJATCH Ha:

a) docharuaunxonuasl  0) DochaTuAMIITAHOIAMHHBI

B) ®ocparuauncepunsl 1) Bee BhlenepeuncieHHOe



22. OT 4ero 3aBUCHT YCBOSIEMOCTD KUPOB?

a) OT HuX CIOCOOHOCTH BCTYNaTh B PEAKIUIO TMPUCOSAHMHCHUS 0) Or
TEMIEPaTyphl IIABICHUS

B) OT crocoOHOCTH 00pa3oBbIBaTh CTOMKHUE 3MyJibcud ) OT Temmeparypsl

3aMep3aHus

23.®epMeHTATHBHBIH MMAPOJIH3 KUPOB NPOUCXOIMUT MO AeiicTBUeM?
a) AmmbaoB 0) ®docdatunos B) Kapormnoumos r) Jlumas

24. K HenpeaeJbHBIM KUPHBIM KHCJI0TAM OTHOCATCS:
a) MoHoeHoBbIC U AueHOBBIE 0) TpHEHOBBIC U TETPACHOBHIE
B) [lenTacHOBBIE U TeKkcacHOBBIE T) Bce BhllenepeuncieHHoe

25. IlpoaykThl, oOpa3ywmuecsi NMpU aBTO- M TEPMHUYECKOM OKHUCJIECHHUMH,
MOKHO Pa3JeJIMTh Ha:

a) IIpomyKThl OKHUCIUTEIBHOW JECTPYKUHUH S>KUPHBIX KHUCIOT M TPOIYKTHI
M30MEpU3alUN

0) IIpoayKThl OKHUCIMUTEIBHOM HNECTPYKIIUU KUPHBIX KHUCIOT U MPOJYKTHI

OKUCJICHUS, COJAECpKallMe TMOJMMEPU30BAHHBIE WJIM KOHIAECHCUPOBAHHBIC

KUPHBIC KUCITOT

B) IIpomykThl HM30MEpU3aLMU M OKHUCICHHBIE TPUTIIMIIEPHUIBI r) Bce
BBIIICIIEPEYUCITICHHOE

26. Ha xakue rpynmnbl JeJsT yIJIeBOAbI:
a) HACBIIICHHbIE W HEHACBIINIEHHBbIE O) MPOCTHIE M CIOXKHBIE *+ B) MSTKHUE U
TBEPJIbIE T) KUJKHUE U TBEPIbIC

27. Kak MOKHO 3anMcaTh 0011ee ypaBHEHHE THAPOJIM3A JUCAXAPUA0B:
a) CsH1005+H,0=3CsH1,0¢ 6) C,H;s+H,0=C,Hs0OH
B) C3He+H,0=C35H;0H I‘) C1oH2011+H,0=2CsH 1,06

28. UTo M3 mosucaxapuaoB MOAXOAUT MO ONMHUCAHHUE: « Oesiblii aMOpP(PHBIH
NMOPOLIOK, HEe PpacTBOpsieTcd B XOJIOAHOW Boae. B ropsiuern Boae OH
pa3dyxaer u o0pa3yeT KOJJIOMAHBIA PACTBOP» :

a) HeJuiono3a 0) TIMKOTeH  B) KpaxMall +  T) JEKCTPHUHBI

29. IIpu ruaposM3e KpaxmaJ pacnagaercs J10:
a) o — D — rmokonmpano3sr  0) B — D — ¢ppykronupanossr  B) D — rimroko3sr
T) O — TJIFOKO3BI

30.Bri0epuTe MeKTHHOBLIE BENIECTBA:
a) IlekTuHOBas KucIOTa 06) Ilextun B) IIpononextuH r) Bce
BBIIICTIEPEUNCIICHHOE



31. MoHocaxapuabl BCTYNAalOT B XMMHYeCKHE PeaKliH, CBOICTBEHHbIE
KAKUM rpynmnam?

a) KapOonunbHoi u rugpokcunibHoil  0) Hutporpymie u kapOoHUIbHON

B) AMuHorpynme u kapookcmibHoi 1) KapOoKcuiibHAst U TUAPOKCUIIbHAS

32. Kak BpIirjasaut ¢gopmyJia st Aucaxapuaos?
a) C2oH12011 6) C11H2,012 B) C12H2,011 F) C13H24014

33. Kak BBIIJISIUT HeNb COeAUHEHHUSI MOJIEKYJI y IJIMKOreHe?
a) He pasBerBinennass 0) CuibHO pa3BeTBiicHHass B) Pa3BeTBieHHas T)
ITocnenoBarenbHas

34. Ilorepsi OeJkaMHM CBSI3aHHOM BOAbI O] BJHSIHMEM BHEIIHHUX
BO31eMCTBUH HA3HLIBAETCH:
a) ruaparanueil 0) Aermapatanueil B) arperHpoOBAaHUEM TI) JeCTPYyKIIHei

35. Kakue 0bIBaIOT BHABI JeCTPYKIHH 0CJIKOB:
a) teroBass  0) epMEeHTaTUBHAs  B) TemioBas U (epMEHTATHUBHAs r)
TerIoBasi, pepMEeHTATUBHAS, MOJICKYJISIpHAS

36. AMMHOKHCJIOTBI — 3TO:

a) BemectBa, cozaepxamue KapOOHWIbHYK TpYyNIy ©  HECKOJBKO
TUAPOKCUIILHBIX TPYIIIT

0) BemiectBa, conepxaiire KapOOHWIbHYIO TPYIIITY U aMUHOTPYIIITY

B) BemecTBa, conepxanire kKapOOKCHIBHYIO TPYIITY ¥ AMHUHOTPYIIITY

r) BemectBa, conepikaniye THAPOKCUIBHYIO TPYIITY H AMHHOTPYIITY

37. 1o pacTBOpUMOCTH 0eJIKH KJIacCHUIMPYIOT Ha:
a) AbOyMUHBI, II00YJIMHBI U MPOJIaMUHBIO) ['TTIOTEUHBI U TPOTEHOUIbI
B) [Iponamunbin ructonsl 1) Bee BhilenepedncieHHOe

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

39. IIpoueHTHOE coep:KaHNe YIiiepoaa B 0eJIKax cOCTaBJIsIeT:
A) ~ 1%; B) ~ 50%; B) ~ 90%; ') ~20%;

40. K xakomy mnpomeccy MOKHO OTHeCTHM TayOOkuil pacnaa 0eJKOB ¢
o0pa3oBaHMeM HeNMPUSATHOMAXHYIIIMX BEIECTB:
A) Ilnecneenue; b) PxaBnenue; B) bpoxenue; I)
I'nuenue;

41.Kakue coelMHEHUS OTHOCAT K XpoMonporengam?



a) Kazeun, xazennoren 0) Xmopodwumi, remorinooud  B) [IporenH, MyKoupl
r') AMUHOKHCIIOTBI

42. Kakue npouecchbl OTHOCAT K CHHepe3ucy?
a) 'nuenue s6noka 0) PaccnamBanue npoctokBamu B) bpoxkeHue tecta T)
Ileperonka ciupTta

43. Boma B BHAe MeJbyYalllIMX KameJb HAa I[OBEPXHOCTH cpe3a
YAepKMBAETCH 3a CYeT...

a)[IOBEPXHOCTHOTO HATSKEHUS 0)BHYTPUMOJICKYJISIPHOU CBSI3U

B)UOHHOU CBSI3U I')KOBaJICHTHOM CBSI3U

44. Yo paccUnTHIBAIOT /ISl OLIEHKH 0MOJIOTHYeCKOil IEHHOCTH 0eJIKOB?
b) AMuHOKHCITOTHBIN ckop 0) CyTOuYHYIO MOTPEOHOCTH OeiKa
B) Crenenb ycBoeHus Oenka 1) Bcee BhilienepeuncieHHOe

45. Kakue Buabl Jeruaparanuu 0eJKOB CyIIEeCTBYIOT:
A) Ilpsimast u oOpatHasi; 6) OOpaTumasi u HeoOpaTUMasi;
B)BbIcokast u Hu3kas; r) [Ipocras u cnoxhast.

Bapuant Ne 7
1. O kakoii Boje HIeT peyb: MPOYHO COEJUHEHA ¢ APYTMMH KOMIIOHEHTAMHM
MUIIEBBIX MPOAYKTOB, NMPOSIBJIAET CBOWCTBA OTIHYHTEJbHbIE OT CBONWCTB
YUCTOU BOALI?
a) CBoOomnast 0) IlaccuBHas B) CBsizanHas 1) MoHHas

2. B kakuX cucTeMax COAep:KaTCsl THCTOHbI?

a) OBomwm, ¢pyktel  0) 3makoBeie, 0000Bbie B) [IpOAyKTHI KHUBOTO

npoucxoxjeHus T) OBoUIH, 37TaKOBbIE

3. besiok mox Ha3BaHMe AJILOYMHH PacTBOPUM B Boje ?
a)/1a, XOpOoIIIO PaCTBOPUM 0)pacTBOpUM,  TOJBKO  TIPU  HAJUYUHU
KaTaJIu3aTopa B)HE PACTBOPHUM I')YaCTUYHO PACTBOPUM

4. Yto Takoe cyosaumanus ?
a)iepexoJl M3 JKUAKOrO COCTOSIHMS B Ta3000pa3HOE MHHYS TBEpPIOE
COCTOSIHUE 0)KpHCTAIITN3AIIHS B)pacIlJIaBJICHHE r)UucrnapeHue

5. Peakuust MeJIaHOMIUHOO0PA30BAHUA-ITO. ..
a)B3aumoericteue AK c yriesonamu 0)aeruapupoBaHue
B)AeHAaTypauus  I)rujapatanus

6. K yeMy npuBOIUT BbICOKAS BJAKHOCTh B MUIIEBbIX CHCTEMAX:
a) 3aMeieHHe XHMHYECKHX IPOIIECCOB; 0) 3amemienue
OMOJIOTUYECKUX MPOLIECCOB;



B) Hecroiikocte B XpaHeHuu; $ r) 3aMeJJIEeHHOE pa3BUTHE
MUKpPOOPTaHU3MOB;

7. DjIeMEeHTAPHBIA COCTAB 0€JIKOB COJCPHKMT:
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.CKo0/1bK0 YyPOBHEH OPraHU3aANUM Pa3jinvyalT B 0eJIKOBOH MoJIeKyJIe?
a)l 0)2 B)3 r)4v

9. JleiicTBHe KakuUX (PAKTOPOB BbI3bIBAET HEOOPATHMYI0 pPeaKIMI0
AeHaTypauum oejka?

a) BzaumopeiicTBre pacTBOpaMH CBUHIIA, JKeJe3a, PTYTH

0) Bo3geiictBue Ha O€lOK KOHIIEHTPUPOBAHHBIM pPACTBOPOM a30THOM
KHCIIOTBI

B) CunbHoe HarpeBanue T) Bce Bhilie nepeuncieHHoe™

10. Ilo NpoOUCXO0KIECHUIO KUPHI TEJAT HA:
a) [Ipocteie u cnoxHabie 0) PacTuTeIbHBIE U (KHBOTHbIE
B) PacTBOpuMBIe 1 HepacTBOpuMbIie T') Het BepHOTO OTBETA

11. Kakoe 4uci0 yka3biBaeT Ha KOJHYECTBO B KHPe T'MJAPOKCHIbLHBIX
rpyinmn, OKCUMKUCJIOT, IUTJTHLIEPHI0B U TOBOPHUT O €r0 CBEKECTH:

a) Yncio ombitenuss  0) Mognoe unciio  B) IlepekpecTHOE YMCIIO T)
AlleTHJIBLHOE YHCJI0

12.HaunboJ1ee pacipocTPpaHEeHHbI BU MOPYH KMPOB NIPU XPAHEHUM:
a) Ocnu3HeHue 0) Oxkuciienne  B)[ HueHUE r) 'maponutnueckuit
pacman

13.B KakoM COCTOSIHUM HAXOAUTCHA OOJBIIMHCTBO PACTHTEJIbHBIX
JKMPOB, 00TaThIX HeNpPeaeJbHBIMHI KUPHBIMU KUCJIOTAMU:
a) BKUJIKOM + 0) B TBEpJOM  B) B Ta3000pa3HOM  T) B kKeJIeoOpa3HOM

14. Kakue :xMpHbIe KHCJIOTHI OTHOCATCSH K HE3aMEeHMMbIM ?
a) Jlunonesas 0) ApaxumoHoBas B) Jlunonenosas r) Bce
BBIIIEMIEPEUUCICHHOE

15.Kak nporexkaer caMOOKHCJIeHHE :KUPOB?

a) C MaJIeHbKOM CKOpOCThIO IpH TeMiepaType 80°C
0) C MajleHbKOM CKOPOCTHIO Iipu Temieparype 30°C
B) C 60JIbIII0# CKOPOCTHIO MPU OOBIYHON TeMIIepaType
r)C 0O0JIBILION CKOPOCTHIO IpH TeMiepaType 250°C




16.CTtenenb ruapoJiM3a KHPOB XapaKTepu3yeTcsl HaJIMYMeM, KaKHX
KHMCJIOT, YXYIIIAKIINX BKYC H 3aniaX NpoaykKra?

a) CBOOOHBIX KUPHBIX KUCJIOT  0) CBSI3aHHBIX )KUPHBIX KUCIIOT

B) CBOOOIHBIX KapOOHOBBIX KUCIOT  T) CBs3aHHBIX KAPOOHOBBIX KUCIIOT

17. OcHoBHasi mMacca, KakUX BellecTB y4dacTByeT B (GOpMHPOBaAHMU
KJIETOYHBIX MeMOpaH?
a) Crepunbl  0) @ochoaunuabl B) Bocku 1) @pykToBbie 3DUPHI

18. CoennHeHusi, B COCTaB KOTOPbIX, KpPOME KHPHBLIX KHCJIOT H
IJIMLIEPUHA, BXOAAT 0CTATOK (POCHOPHO KMCIOTHI M OJHO M3 A30TUCTHIX
OCHOBaHM (XOJIMH, KOJIJAMHUH UJIM CePUH), HA3bIBAIOTCS:
a) Crepunbl  0) ®ochormuuepuanv B) XKupsl 1) Bocku

19. Kak Ha3bIBaIOTCS NMPOCTHIE YIJIeBOAbI (OHM HEe TMAPOJIU3YIOTCSH):
a) MOHOCaXapuJibl + 0) mosucaxapubl B) JMCaxapubl r)
OJIUTOCaXapuabl

20. YT0 OTHOCUTCH K AUCAXAPHIAM:
a) ['moko3a, PppykTo3a, MmaapTo3a  0) Kpaxmal, ITMKOT€H, JEKCTPHUHBI
B) caxapo3a, MajbT03a, JJAKTo3a + T) XUTHH, Kpaxmall, (GpyKTo3a

21. YTo 0OTHOCHUTCH K YCBOSIEMbBIM yIJIEBOJAM:
a) meJuTro03a 0) MHCYJIMH ~ B) TIMKOTEH +  T) MEKTUH

22. U3 kakux ¢ppakuuii COCTOUT NPUPOJHBIA KpaxMaJ:
a)AmMuii03a u amuJionekTuH 0)/lexkctpun u ammnosa B)HynuH u apaban
r)MaHHaH U aMHJIOTIEKTUH

23.I'mapoJin3 caxapo3sl NPUBOAUT K 00Pa30BaHUIO:
a) lmoko3bl  0) [Namakto3sl  B) PuGo3sl 1) ApaGuHO3bI

24 Kakoe W3 HHKe TepPeYMCIEHHBbIX COeJIMHEHUH OTHOCHTCH K
KeTONeHTOo3aM?
a) Anmpionento3a 0) Kcumoza B) PuGoza r) Pubysio3a

25.Kakoe W3 HHKENPUBEAEHHBIX COeIUHEHMH He OTHOCUTCH K
aucaxapuaam?
a) Puboza 06) Manwsro3a  B) Jlakto3a 1) llenobmosa

26. Kak Ha3bpIBaeTCAd BBICOKOMOJIEKYJISIPHOE, HE pPACTBOPUMOE B BOJE
COCJIMHEHHE, B KOTOPOM MOJIEKYJIbl TIEKTHHA CBS3aHBl MEXIy Cco00M
MONIEPEYHBIMU CBA3SIMU?

a) Xutun  0) [lextun B) IlporomekTuH r) JInxunuu



27. KaknuM nmyTémM MO:KeT ObITh y/laJleHa XUMHYEeCKH CBA3AHHAS BOJA U3

npoaykra?
a) XuMHUUYECKUM B3auMoJieicTBueMO) OU3NUECKUM B3aUMOICHCTBUEM
B) DU3UKO-XMMHYECKUM  B3aUMOJICHCTBUEM r) buonornueckum
B3aUMO/JIEICTBUEM

28. Kakumu cBoiicTBaMu 00/121a10T aMUHOKHUCJIOTHI?
a) SBistorcss aMGOTEPHBIMHU AJIEKTpOMTaMuO0) SBisitoTcst amboTepHBIMU
HERJIEKTPOJIUTAMU
B) SIBIAIOTCS AMAIIEKTPUKAMH T) SIBISIOTCS MOTYTPOBOTHUKAMU

29. B mes1049HO# cpejge OUNOJISIPHbIE HOHBI AMUHOKHMCJIOT MEePexXoasT B?
a) Auuonsl 0)Katuonsr B) I[Ipotonsr 1) HelipoHsl

30. Asorcoaep:kamme, BbICOKOMOJIEKYJISIPHbIE, BbICOKOIOJIUMEPHbIE
coeIMHEeHM S KOJIJIOUIHOW MPUPOAbI HA3BIBAIOT:
a) Yriuepoabl  O) MENTUIBI B) aMUHBI  T') O€JIKHU

31. B numeBbIX cucTeMax 0eJIKH CylIeCTBYIOT B COCTOSIHUAX:

a) KHJKOM U TBEPJIOM 0) TBEpPJAOM M MOJIYKHUIKOM B) TBEpPJIOM U
razoo0pa3HomM

T') KHUJIKOM, TIOJTY>KUIKOM, TBEPIOM

32. I'100yJIMHBI UMET XaAPAKTEPUCTHKY:

a) pacTBOPSIIOTCS B BOJE, IPU KUIISTYEHUHN CBEPTHIBAIOTCS

0) HE3HAYUTENBHO PACTBOPSIOTCS B BOJAE, XOPOILO B CIIUPTE KOHLIEHTPALMEN OT
60 no 80%

B) HE PAaCTBOPSIOTCS B BOJIE, PACTBOPAIOTCS B c1adbIX pacTBopax oT 5 10 15%

I') HE paCTBOPUMBI B BOJIE, CTA0BIX KUCIOTAX, IeI0odax

33. Ilorepsi OeqkamMu CBSI3aHHOHM BOAbI MOJ BJIMSHUEM BHEIIHUX
BO3/1CMCTBUI HA3BIBACTCH:
a) rumpaTanue 0) Aeruaparanmel  B) arperupoBaHUEM T) IECTPYKIHEH

34. Kakue ObIBalOT BUAbI 1eCTPYKUUM 0€JIKOB:
a) teruoBass  0) (epMeHTaTUBHAs  B) TemyioBass U (epMEHTATUBHAS r)
TeI1oBast, pepMeHTaTUBHAS, MOJIEKYJISIpHAs

35. quy paBHa aAKTHBHOCTHL BOJAbl B CBCKHX MNUIIECBLIX CHCTEMax C

BBICOKUM COJACPKAHUEM BOIH)I?
a) 0,95-1 6)0,9-0,95 B) 0,65-0,85 1) 0,5-0,65

36. Kak BbITJISIAMT NepBUYHAS CTPYKTYpa 0ejkoB?
a) llemouka ©6) Cnupans B) Knybok 1) MHOXeCTBO KIIyOKOB



37. Kakue coeqfMHEHUS OTHOCAT K XpoMoOnporenaam?
a) Kazeun, xazennoren 0) Xmopodwmi, remorniooun  B) IlpoTenn, Mmykou sl
I') AMUHOKHCIJIOTBI

38. Kakue npoueccol OTHOCAT K CHHepe3ucy?
a) 'nuenue s610ka 0) PaccmanBanue npoctokBaimu B) bpoxeHue tecta 1)
[leperonka crimpTa

39. Bogxa B BHAe MeJb4YalllIMX KameJb HAa I[OBEPXHOCTH cpe3a
YAepKUBAaeTCH 3a CYeT...

a)[IOBEPXHOCTHOTO HATSKEHUS 0)BHYTPUMOJICKYJISIPHOU CBSI3U

B)UOHHOU CBSI3U I')KOBAJICHTHOM CBSI3U

40. Kakne 0eJIKM OTHOCATCH K IIMKoNpoTenaam ?
a) IPOTEUHBI 0)BUTAaMUHBI
B)XOJIECTEPUHBl  T')MYIIMHBI U MyKOUbI

41.B kakoii cTpyKType MoJieKyJia Oesika cBepHyTa B ''cnupais' ?
a) [lepsuunas 0) Tpernunas B) YerBepruuHas r) Bropuunas

42. Kakne BuabI Aeruaparanun 0eJKOB CylIeCTBYIOT:
A) Ipsmas u obpatHas; 6) OOpaTumasi u HeoOpaTUMas;
B)Bricokas u Huzkas; ) [Ipoctas u crnoxHasi.

43. MeToab! onpeie/IecHUS COAEePKAHUS BOAbI B MMIIEBbIX CHCTEMAax?

a) Ilpsmble, KOCBEHHbIE, pedpaKTOMETPUUECKUI 0) ApOuTpa)kHbIH, CyXOil,
a30TcoaepKaIun

B) YCKOpeHHBbIN, aOcopOIMOHHbIN T') PedpakroMerpuueckuii, NeNTHUAHBINA

44. Onpeneanre peakuuro Maiiepa:

a) AMUHOKHUCIOTHI + Okcuibl = OepMEHTHI;
0) benku + Oxcuapl = MemaHOUIVHBI,

B) benku + YrineBoabsl = AMUHOKHUCIIOTHI;

r) YraeBojsl + benku = MenaHOUIUHBL;

45. Kakue nmpouecchbl, NPOTEeKAKIINE B MUIIEBBIX CHCTEMAX He OTHOCHAT K
MHKPOOMOJIOTHYECKHUM:
a) [InecueBenne; 0) ABronus;  B) bpoxkenue; r) ['HueHue;

Koabl npaBMjIbHBIX 0TBETOB
3ajanusi ¢ BHIOOPOM OJTHOTO MPABUJIBHOTO OTBETA.
Bpems BeinonHeHus 3aaanus 45 MUHYT.

Uucno 3aganuii B KaxioM Bapuante - 4. Uucno orBeTos - 1.



1. Ouenounble cpeacTBa 1JIs TEKYIEd aTTecTaluu

Kpurepuu ouenku pegepara
- 100-86 OannoB BBICTaBISETCS CTYACHTY, €CIU CTYACHT BBIPA3UJI CBOE
MHEHHE 10 CHOPMYIMPOBAHHON MpoOJIeMe, apryMEHTHpPOBAJ €ro, TOYHO
ONpENECTUB €€ COAep)KaHWe W CcocTaBistonme. [IpuBeneHsl TaHHBIC
OTCUECTBEHHONW W 3apyOeKHOW IUTEPATyphl, CTAaTUCTUYECKUE CBEICHUS,
uHbOpMaIusl HOPMAaTUBHO MPaBOBOTrO XapakTepa. CTyJCHT 3HAET U BIafceT
HaBBIKOM CaMOCTOSITENIbHOM  MCCIENOBAaTENbCKOW  PabOTHl MO  TeMe
UCCJIEIOBaHUsI; METOJAaMH W TMpPHUEMaMH aHajin3a TEOPETUYECKUX W/UIU
MPAKTUYCCKUX AaCIEKTOB H3ydaeMoi oOnacTu. DakTHYECKHUX OIIMOOK,
CBSI3aHHBIX C IOHUMaHUEM MPOOJIEMBbI, HET; Tpaduyecku pabora ohopmieHa
PaBUIHHO
- 85-76 - OamnoB - paboTa XapaKTepu3yeTCs CMBICIOBOW IEIHHOCTHIO,
CBSI3HOCTBIO M TIOCIICIOBATEIHLHOCTBIO M3JIOKEHHUS; JOMYyIIeHO He Ooiee 1
OMMOKA TPU OOBSICHCHWHM CMBICIIA WM COJCp)KaHHS TpoOiembl. [l
apryMEHTAIlMd TPUBOIATCS JAHHBIE OTEYECTBEHHBIX W 3apyOeKHBIX
aBTOpOB. [IpogeMOHCTpUPOBaHBI HMCCIENOBATEIHCKUE YMEHHS W HABBIKH.
@DakTUYECKUX OIMMUOOK, CBS3aHHBIX C TIOHUMAHUEM TIPOOJIEMBI, HET.
Jlommy1iieHs! 0Ha-/1BE OMTMOKH B 0(OpMIIEHUN PAOOTHI
- 75-61 Gamn - CTYJIEHT MPOBOJUT JOCTATOUYHO CAMOCTOSTEJIbHBIM aHAIU3
OCHOBHBIX 3TallOB W CMBICIIOBBIX COCTABJISIONINX TPOOJIEMBI; TTOHUMAET
0a30BbIE OCHOBBI W TEOPETHYECKOE OOOCHOBAaHHWE BBIOPAHHON TEMBI.
[TpuBIcYCHB OCHOBHBIC UCTOYHHUKH IT0 paccMaTpuBaeMoil Teme. JlomymeHo
He Oosee 2 omMOOK B CMBICIIE WM COJEPKaHUU MPOOIEeMbl, 0(POPMICHUN
paboThI
- 60-50 GannoB - ecnu paboTa MpeACTaBisIeT COOOW MepecKa3aHHbIM WU
MOJIHOCTBIO TIEPETIMCAHHBIA UCXOTHBIM TEKCT 0e3 KakumxX Obl TO HH OBLIO
KOMMEHTapueB, aHaiu3a. He packpbiTa CTpyKTypa M TeOopeTHuecKas

cocraBistonas Tembl. [lomymeno Tpu wnm Oonee Tpex OmUOOK B



CMBICJIOBOM COJIEpP)KaHUU PACKpbIBaeMO mpoOjemMbl, B OQOpPMICHHUU

paboThI.

Bonpocs! 17151 KOJIOKBHYMOB, CO0€CeI0BAHHS
no guciumuinHe CocTaB NMUIIEBBIX CHCTEM M METO/IbI €0 ONPe/IJIeHHUsI

Pa:me.ﬂ ((KJIaCCI/Iq)I/IKaHI/IH OCHOBHBIX BC€IICCTB IINIIIEBbIX CUCTEM»

1. OcHoBHEIE rpynibl HCOPraHMYCCKHUX BCIICCTB IMMMIICBBIX CUCTCM.

2. BOI[a IMUICBBIX CUCTCEMAX U €C BJIIMAHHNC HAa UX KAa4YCCTBO.

3. OcHoBHEIE rpyniibl BEMCCTB OPraHNMYCCKOTro IMPOUCXOKACHUSA, BXOOAIINC

B COCTaB IMNIICBBIX CUCTCM.

Pa3nen «MaKkpoOKOMIIOHEHTHI MUIIEBBIX CHCTEM)
1. AzoTconepxaniue BelecTna.
2. XapaKTepuCTHKa OCITKOB PAa3IMYHOTO MHUIIIEBOTO CHIPHS.
3. YrieBoanl.
4. YcBosieMbIe U HEYCBOSIEMBIC YTIICBOIBI.
5. JIurmmunapr (GKUPBI ¥ Maciia).
6. XuMuyeckue TpEeBpallCHHUS JIMIAI0B TNPHU XPaHCHHWH W TiepepadOoTKe

IMUIOCBLIX IIPOAYKTOB.

Pa3znen «Heopranmveckne MUHOPHbIE KOMIIOHEHTHI MUIIEBBIX CHCTEM»
1. Makpo371eMEeHTHI.

2. MUKpO3JIEMEHTHI.

Pa3znen «Oprannyeckue MUHOPHbIE KOMIIOHEHTHI MUIIEBBIX CHCTEM»
1. ButamMuHBI.
2. Oprann4ecKne KUCIOTHI.

3. ®epMEHTHI.

Pa3znen «be3onacHocTh NHUIIEBBIX CHCTEM)



1. IIumeBnie ¥ OMOIOrMYECKU aKTUBHBIE JOOABKH.

2. [IpupoHbie TOKCUKAHTBI, aHTUATTUMEHTapHbIEe (DAKTOPHI MUTAHMUS .

Paznen «Kinaccupukaumss 1 XapakTepuCcTHKA METOA0B MCCJIEI0BAHUA
NUIIEBbIX MPOAYKTOB

1. Knaccudukaiuss 1 XapakTepUCTUKa METOJOB HCCJIEIOBAHUS MHUIIEBBIX
MIPOJTYKTOB.

2. KpaTKaH XapaKTCPUCTUKAa METOAOB UCCIICAOBAHUA ITUIICBLIX IIPOAYKTOB

Pas;[e.ﬂ «IlonsiTne M METOAbI KAYECTBCHHOIO0O H KOJHYECCTBCHHOI'O
aHaJIn3a»
1. ITonsTre u MCTOAbI KAYCCTBCHHOI'O aHaJIN3a.

2. ITonstue n MCTOAbI KOJIMYCCTBCHHOI'O aHaJIN3a

Pasznen «Meroabl BblJeJeHHUST U OINPEAEJECHUS OTAECJIbHBIX TPYIII
BeIECTB MUIEBbIX CHCTEM

1. MeTons! BeIZICTICHUS OCITKOB M U3y4YeHUs UX (GPaKIIMOHHOTO COCTaBa.

2. MeTonipl SKCTPaKIUU JTUMUAO0B U3 MHUIIEBBIX CUCTEM CHIPBS.

3. OmnpeneneHre BOCCTaHABIMBAIOIIMX CaXapoB U CaXapo3bl.

4. OmnpeneneHue COACPKAHUS MHHEPAIBbHBIX BEIIECTB B MHUIIEBBIX
CHUCTEMAX.

5. Metob! onpeieNieHusl CoJIepKaHusl BATAMUHOB B MHUILEBBIX CUCTEMaX.

6. MeTto/bl onpeiesieHnsl Bjard B MUIIEBBIX CUCTEMaX.

Kpurepuu oneHok
- 100-86 OamioB BBICTABISIETCS CTYJEHTY, €CIU CTYAEHT 3HAaeT U CBOOOJHO
BJIAJICET MaTEPHAIOM, BBIpa3uil CBOE MHEHHUE MO cHOopMyIHpPOBAHHOU TMpobieme,
apryMeHTupoBail ero. Jlns mMOATOTOBKU CTYJIEHT MCHOJB3YeT HE TOJIBKO

JICKIIMOHHBIM MaTepuay, HO U JOMOJHUTEIbHYIO OT€YECTBEHHYIO U 3apyOekKHYIO

JUTEPATypYy.



- 85-76 - 6anmoB - paboTa XapaKTepru3yeTcs CMBICIOBOM IEIBHOCTHIO, CBI3HOCTHIO
U TIOCJIEJOBATEIIbHOCTBIO M3JI0XKEHUsA. DaKTUYECKUX OIIMOOK, CBA3aHHBIX C
NOHUMaHUEM IPOOIEMBI, HET.

- 75-61 Oamn - CTy#AeHT TMOHUMaeT O0a30BbIE OCHOBBI M TEOPETHUYECKOE
obocHoBaHuEe TeMbl. [IpuBlIeYeHB OCHOBHBIE MCTOYHHUKH IO paccMaTpUBaeMOi
TEME.

- 60-50 Ga;moB - eciaM OTBET MPEACTABISAET COOOM IMepecKa3aHHBIM HCXOJIHBIN
TEKCT, 0e3 Kakux Obl TO HM ObUIO KOMMEHTAapueB, aHanu3a. JomyiieHo Tpu wiu

0oJiee Tpex OMOOK B CMBICIIOBOM COJIEPKAHUU TEMBI.

MeToa cocTaBJIeHUSI HHTEJLJIEKT KaprT

no JIuCHMILIMHE CocraB IMUIIEBbIX CUCTEM U METO/JbI €10 OIIPECACICHUA

1. Tembl: OCHOBHBIE BELIECTBA MUIIU. 3AIUTHBIE U ONACHBIE BEIIECTBA MUIIIH.

2. Konuenuus: IloHnManue 3HA4Y€HHMS W POJM IHILEBBIX BEIIECTB, a TAaKKe
3aIIATHBIX U ONTACHBIX KOMIIOHEHTOB UM B OPraHU3MeE YEJIOBEKa.

3. Oxuaaemble pe3yJbTaTbl MCCIEIOBAHUSI PA3BUTHE Yy CTYACHTOB
KpeaTUBHOCTH; (OPMUPOBAHNE KOMMYHHMKAaTHBHOW KOMIETEHTHOCTH B IpoOIlIEcce
IPYNIOBOM JAESATENIbHOCTH IO COCTaBJICHUIO MHTEIIEKT-KapT; (OpMHUpOBaHHUE
0011ey4eOHBITO YMEHHUS, CBA3aHHOIO C BOCHPUATHEM, NEPEpabOTKON U 0OMEHOM

uH(popmaImeil; yckopeHue mnpoiecca 00yueHus.

Kpurepuu ouenku:

- 100-86 6anioB BBICTABISETCA CTYNICHTY, €CIU OH NIPUHUMAET aKTUBHOE Y4acTHE
B COCTaBJICHHM HWHTEIUICKT KapThl, NMOKAa3bIBaeT TIIyOOKHE 3HAHUS MO 33JaHHOMN
npobiieMe, aKTUBHO BBIPAKAaeT U OTCTAaMBAeT CBOE MHEHHE, 007alaeT BBICOKUMU
KOMMYHHUKATHBHBIMHU CTIOCOOHOCTSIMH.

- 85-76 OamnoB BBICTABISAETCA CTYJEHTY, €CIM OH IPUHUMAET Y4yacTue B
COCTaBJICHUH MHTEJUIEKT KapThl, HO HE MMOKA3bIBACT TIIyOOKHE 3HAHUS 10 3aJaHHON

npo0seme, BbIpaXkaeT CBOE MHEHHE U IBITAETCS €r0 apryMEHTUPOBATD.



- 75-61 Oamn BBICTABIISIET CTYAEHTY, €CJAM OH HE MPUHUMAET WIM HPUHUMAET
[aCCUBHOE YYacTHE€ B COCTABJICHWU HHTEJUIEKT KapThl. Iloka3piBaeT ciabble

3HAHMS 110 3aJIaHHOM Tpo0sieMe, He CIOCOOEH BbIpaXkaTh CBOE MHEHHE.

MeTtoabl padoTsl ¢ TekcToM (MeToa UcepT-MapKUPOBKH)

no IMCIHMIIIMHE CocraB MUIIEBbIX CUCTEM U METOABI €ro HCCJICAOBAHUSA

1. Tembl: [IpupoHbIE TOKCMKAHTHI, AHTHATMMEHTAPHBIE (PAKTOPHI TUTAHUSI.

2. Konumenuus: IloHMmaHue TmOSABIEHUS 3arpsS3HSIOMMX KOMIIOHEHTOB B
MPOAYKTAX MUTAHHUS.

3. Oxkmaaemble pe3yabTaThl: Pa3BUTHE KPUTHYECKOTO MBINUICHHS; YMEHUE
MPAaBUJILHO OLICHUBATh MPOYUTAHHBIN TEKCT, BBIJCIATH B HEM OCHOBHYIO MBICIIb;

YCKOPEHHE MPOLECCa YCBOCHHSI HOBOI'O MAaTE€pPHUAJIbI.

Kpurepuu ouenku:

- 100-86 6anioB BBICTABISETCSA CTYCHTY, €CITU OH NIPUHUMAET aKTUBHOE YJYaCTHE
B palboTe C NPEIJIOKEHHBIM TEKCTOM, aKTHUBHO BBIpQXaeT CBOE MHEHHUE 10
npobiieMe, U3I0KEHHON B TEKCTE, apTyMEHTHPYET €ro U OTCTAauBaeT.

- 85-76 GaynoB BBICTABIAETCS CTYACHTY, €CIIM OH MPUHUMAET y4yacThe B paboTe C
IPEJIOKCHHBIM TEKCTOM, TIBITACTCS BBIPA3UTh CBOE€ MHEHHUE I10 Mpobieme,
U3JI0)KEHHOW B TEKCTE, MBITACTCS €T0 apTyMEHTHUPOBATD.

- 75-61 Gann BBICTABISIET CTYACHTY, €CJIM OH HE MPUHUMAET WM MPUHUMAET
NacCHUBHOE ydYacThe B paboTe C MPEUIOKEHHBIM TEKCTOM, HE CIOCOOCH K
KOMMYHUKATHBHOMY OOIIICHHUIO, HE MOKET BBIPA3UTh CBOE€ MHEHHE IO Mpobieme,

H3JI0KEHHOHU B TCCTC,
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IIpakTnueckoe 3ansaTue Ne 1 (8 u)
Tema: «Onpenenenne ¢ppakumuii 0ejika B Cbipbe H TOTOBBIX NPOJAYKTAX»
Heap padorel: M3yueHne cTpoeHUs: U CBOMCTB OEJIKOBBIX BELIECTB ChIPbS U
TOTOBBIX MPOAYKTOB. OCBOEHHE METOJIOB OIpENEICHUs] OCJIKOBBIX BEIIECTB B
NUIIEBBIX TPOIYKTaX.
1.1 Onpeoenenue oenka 6 3epue no memoody Kvenvoansn

Heobxooumvbie peakmuswt u nocyoa:

33 % pactBop NaOH, kartamuzaTtop yUisi COKMTaHHUsSI O€JKa, COACp KaIluid
CEJICH, KOHIICHTPUpPOBAHHAsl CEpHas KHUCJIOTA, CMEIIAHHBIA WHIUKATOp JJIs
tutpoBanus, 0,1 M pactBop NaOH, 0,1 M pactBop H,SO,.

Kon6a Keenapaansa, koHndeckas Koyid6a BMECTUMOCTBIO 250 cM?, HMIIIMHAPHI
BMeCTUMOCTBIO 25 1 50 cm?, meperonHasi Koja0a BMecTUMOCThIO 500 cM?, muneTku
BMECTUMOCTBIO 25 u 10 cm?, anekTpuueckas MINTKa, KarjieyJI0BUTENb, BOISHON
XOJIOJUIIBHUK.

Pacxon 3epHa 1T Ha oiMH aHANIN3.

Texnuka onpeoenemusl

B crexnsHHO#I mpoOupKe B3BEMMBAIOT | T MyKH HCCIeAyeMoro oodpasia
3epHa C TOYHOCTHIO JO dYeTBepToro 3Haka. CoaepKuMoe MPOOWPKH TOUYHO
nepeHocuTcsa B cyxyto koi0y Keenbaans. [TycTyro npoOupky B3BEHIMBAIOT U 1O
pPa3HULIE MEXIY NEPBBIM M BTOPHIM B3BEIIMBAHMEM HAXOASAT MACCYy B3SITOM IS
C)KUTaHUSI HaBeCKU MYKHU. LlunuHapoM oTMepuBaroT 15 ¢cM? KOHIIEHTpUPOBAHHOM
cepHOil KHUCHOTHl. KHCIOTOM CMBIBAaIOT CTEHKHM KOJIOBI M CMauyuMBalOT HaBECKY
myku. JloGaBustor 1-1,5 r© KkatanuzaTtopa CXKHUTaHMs, KOJOY 3aKpbIBAIOT
CIICIIMAJIBHOM ~ CTEKJITHHOM Hacajako wiaum BopoHkoi. Konby HakIoOHHO
YCTaHABJIMBAIOT Ha JIEKTPUUYECKOHN TUIUTE M CKUTAIOT o0pa3ell 005S3aTeNbHO MO/
Taroi. Korga >XMIKOCTh B KOJOE MNPUOOpPETET 3€JICHOBAThIM IIBET, CHKUTaHUE
npoaomxkarot emie 10 - 15 munyT, 3aTem narT Koade ocThITh. [locne oxmaxkaeHus
NpUCTynarT K meperonke. B konlOy Kbeenbaans HEOOJbIIMMHU TOPLUHUSAMHU 10
crenke npuinBaioT 30-50 cM? AUCTUIITUPOBAHHON BOJIbI, COOMPAIOT CIICIIHAIbHYIO
YCTaHOBKY I NEPErOHKUM W HAYMHAKOT IEPErOHKY. IIpu orcyrcTBUM
YCTAaHOBKU coliepkuMoe KoJObl Kbenpgans mepeHocsiT B TEPMOCTOUKYIO
NEPEeroHHy0 Kouly BMecTUMOCTHIO 500 cM?, B KOTOpOH OyIEeT OCYIIECTBISTHCS
neperoHka, npu 3ToM KouOy Kbenbaais HECKOJIbKO pa3  OIMOJIaCKUBAIOT
JUCTUJUIMPOBAHHOM BOAOW M COEIMHSIOT € MccieyeMbiM oOpasuoM. [leperonnas
K0j0a yCTaHaBIMBAETCS HAa IUIMTKE, IMPUCOCIUHSETCS K KaIUICyJOBUTENIO H
X0JoaubHUKY. KoHell X0I0IuapH1Ka J0HKEeH ObITh OIMYIIEH B MPUEMHYIO KOJIOY



BMeCTUMOCTBIO 250 cMm®, comepxkamyro 25 cm® 0,1 M cepHOM KHCIOTBI C
HECKOJIBKMMM KaIllIIMA ~ CMEIIaHHOro HHAuKaTopa. Ileperonnyioo  kosly
3aKpbIBAIOT MPOOKON, B KOTOpPOH BMECTE€ C KaIUIeyJOBUTEIEM BCTaBJeHA
JeNUTeNIbHAas BOPOHKA WM PE3WHOBAsi TPyOKa CO CTEKIISIHHOM BopoHKOH. Uepes
BOPOHKY B NEPETOHHYIO K00y B Hauaje HarpeBanus npuiuBaercs 50 cm® 33 %
pactBopa NaOH nns HeliTpanuzanuu KUciaoThl. [leperonky npoBOAsST B TEUEHUE
30 MuHYT, 4TOOBI 00BEM >KHUIKOCTH B TPUEMHON KOJOE YIBOUTCS, 3aTeM
OPUEMHYIO KOJIOY OIyCKAalOT TaK, YTOObl KOHEL XOJOJWJIbHUKA OBUI BBIIIE
YPOBHSI JKUJIKOCTA B NMPUEMHOM KOJO€, MPOJOHKAIOT NEPErOHKY €Ille 5 MHUHYT.
N30BITOK KUCIIOTHI B MPUEMHOU K0J0e OTTUTPOBBIBaIOT 0,1 M pacTBopoM cepHOit
KHCJIOTBI IO TIEPEX0/1a MATMHOBOM OKPACKU CMEIIAHHOTO UHIUKATOPA B 3€JICHYIO.
TutpoBaHueM omnpenensieTcs KOJWYECTBO CEPHOM KHUCIOThI, HEUTPAIU30BAaHHOMN
BBIJICIUBIIMMCST TIpU OTroHke ammuakoM. Ilpu stom 1 cm® 0,1 M pactBopa
ruapokcunaa Hatpus cootBerctByeT 1,4 mr mnm 0,0014 r azora. CopepxkaHue
OeJika B McclielyeMoM 00pasiie 3epHa paccuuThiBaroT 1o popmysne 1.1:

N= (4 =0)2100010000,001406,25 _ 14¢(a—06)*6.25 (1.1)
e (100—W) ne(100—w) '
rIe: a- kommyecTtBo 0,1 M pactBopa H,SOy, B3siTOTO Ha ananmus, cM®

0- xomumuectBo 0,1 M pacTBopa THAPOKCHIA HATPHUS, MOIICIIICTO
Ha

TUTPOBAHUE U30BITKA KUCIIOTHI, CM>

H- Macca HaBECKH MYKH, T;

W- maccoBas 1015 Biaru B Myke, % a.c.B.;

6,25 — koadduMeHT mepecyeTa CoASp)KaHus a30Ta Ha OCIIOK IS
SIMEHS.
Conepxanue Oeka B SYMEHE HE JIOJDKHO npeBbimath 12,0 %.

1.2 Onpeoenenue pacmeopumozo oenka (Hucno Konvoaxa)

Heobxooumvbie nocyoa u peaxkmusol.

PeakTBbl M TIOCyJa aHAJIOTHYHBI OIpEJeieHUI0 Oelka 10 METOIy
Krenapaas.

Pacxon cycna 20 cMm® Ha OJIUH aHAJU3.



Texnuxa onpedeneHus

20 cM® ;abGopaTopHOro cycja ymapuBalrOT Ha MEIJICHHOM OTHE B KOJOe
Kbenpaans 1o cupornooOpa3HOro COCTOSIHHS, B KOJIOY BHOCAT 3 T KaTaln3aTtopa
20 cM® KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, CXKUTAHUE U TIEPETOHKY MPOBOST
aHAJIOTUYHO OIpeeiieHuIo Oenka B 3epHe 1mo merony Keenmpmams. s pacuera
HEOOXOMMMO 3HATh MAaCCOBYIO [OJIF0 CYXUX BEHIECTB U OTHOCHUTEIBHYIO

IIOTHOCTH cyciia. ConepykaHue pacTBOPUMOTO OEJIKa pacCCUUTHIBAIOT IO (hopMyIie
1.2:

Np :(a—6)00,00140100010006,25’ (1.2)
deece?2(
rae: N, — konndecTBO pacTBopumoro Oenka B 100 r skcTpakra, T;

a - konmnuectBo 0,1 M pacTBOpa CEpHOU KUCIIOTHI, B3ATOW HA
aHaim3, CM>;

0 - komuuectBo 0,1 M pacTBopa ruipokcuia HaTpus,

MOIIE/IIIET0 HAa TUTPOBAHKUE U30BITKA KUCIIOTHI, CM?;
6,25 — kordduIMeHT nepecyeTa coAepKaHus a30Ta Ha

pPacTBOPUMBINA OETIOK;

€ - MaccoBasl JI0JI CyXUX BEIECTB B cycie, %;

d - oTHOCUTENBHASI ITIOTHOCTH CYCIIa;

20 — oOBeM cyciia B3SThIN HA aHAJIU3.

CopepxkaHue pacTBOPUMOIO a30Ta B COJIO/IE XOPOIIETO KavyecTBa JIOJKHO
coctaBisaTh 570-630 mr unu pactBopumoro 6enka 3,5- 4,0 r va 100 r cyxoro
BEIIECTBA COJIOAA.

[Tokazarenem kauecTBa conofa spisercs ynciao KonbpOaxa minn mokasaresb
OETKOBOr0 pacTBOPEHUS COJO0Ja, OH OMpPENEesieTcsl OTHOUIEHHEM PacTBOPHUMOTO
Oenka B JabopaTopHOM cyclie K oOmmeMy OelKy coJiofja U BbIpaXkaeTcsi B
npouentax. Yucno Konsbaxa (creneHb OETKOBOrO pacTBOPEHUS) PACCUMTHIBAIOT
nmo  dopmyne 1.3:

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

DI (K No— uucino Konsbaxa, %;
N, — konudecTBO pacTBopumoro 6enka B 100 r skcTpakra conoaa,

N.— koimdecTBO O€jKka B cojione, %.
Yucao Konpbaxa B cotone cOCTaBIISIET:



Crenenp pacTBOpEHHUs COI0Aa OtHotenue, %

Ouens xopoluee 41 u 6onee
Xopoiiee 35-41
Henocrarounoe MmeHee 35

1.3 Onpeoenenue amunno2o azoma MeOHbIM CHOCOOOM

Heobxooumvbie peakmuswt u nocyoa:

Cycnensust ¢ochara meau, cocrosimias U3 cMecu xjopuaa meaud (27,3 t
COJIM pacTBOPSIOT B 1 AM®> BOJbI), Tpex3ameleHHoro ¢gocdara Hatpus (64,5 T
ruapooprodocdara Hatpus pactBopsaroT B 500 cm® Boawl, n00aBisOT 7,2 T
TUAPOKCUJIA HATPUS U JoBoAT a0 1 nm*) u GopatHbiii OydepHsiil pactBop (57,21
r OyphI pacTBOpstOT B 1,5 nm® Boabl, nodasisator 100 cm® 1 M pacTBopa consiHOU
KHUCJIOTHI ¥ JOBOJST 10 2 AM?), CMECh COCTOUT M3 KOMIIOHEHTOB B COOTHOILICHUU
1:2:2 u rotoBuTcs B JAeHb aHanuza. CHOupToBOM pacTBOp TUMOJI(TANCHUHA,
1 M pactBop NaOH; 0,01 M pactBop TtHOcynabhara HaTpus, 1 % pacTtBop
kpaxmana, 80 % ykcycHasa kucinota, 10 % pactsop KJ unu 1r KJ.

Mepnas konba BMecTuMOCThIO 50 cM?, KOHHYECKasi K0i10a BMECTUMOCTHIO
150 cm?, BopoHka, (uibTpoBanbHas Oymara, MUMETKH BMecTHMOCThIO 10, 5, 2
CM®, HWJIMHJP BMECTUMOCTHIO 50 cM?.

Pacxon cycna 5 cMm® Ha oiUH aHanus.

Texnuxa onpeoenemusl

B wmepHyio konby Bmectumocthio 50 cm® momemarT 5 cM®  cycina,
npubaBisioT 2-3 karmu tTumondranenna u 2-3 karum 1 M pactBopa NaOH no
HOsIBJIEHUsI OJI€IHO-TOJIyOOro OKpallMBaHUs cycia. B HECKOJIbKO MpHEMO, MpH
nepeMemmBanuy, no6aBmsroT 15 coM® cycnmenswm  (dochara wmeaw, 3aTem
COZIEPKUMOE KOJIObI JOBOASAT A0 METKM AUCTHIIMPOBAaHHOW BoJoil. CMmech
NEePEMEIINBAIOT U (PUIBTPYIOT Yepe3 OyMaxkHbI (UIbTp, BO3Bpalas Ha QUIbTP
nepBbie MOPIUU GUIBTPATA.

10 cm® mpo3payHoro QuibTpaTa MOMEUIAIOT B KOHUYECKYIO KOJIOY
BMecTUMOCThIO 150 cm® u gobaBisaoT 0,5 cm® 80 % yKCyCHOM KUCHOTHI, 1T min
10 cm® 10 % pactBopa KJ. Comepxkumoe Koia0bl pa3MenBalOT U BbIICTUBIIUNACS
cBoOoanbIil #log orrtutpoBbBaioT 0,01 M pactBOpoM THOCyNb(aTa HATPHS,
noOaBiiAsi B KoHUE TUTpoBaHusa 1-2 kamm 1 % pactBopa kpaxmana. Konen
TUTPOBAHUS OMNPEACISIIOT 10 HCYE3HOBEHHMIO CHHEH OKpacKu pacTBOpa.
TurpoBaHue 3akaHUMBAETCS IpPHU IEPEXOJI€ CHUHEro OKpalllMBAaHUS pPacTBOpa B
oe3uBeTHbIN. Collep)kaHne aMUHHOTO a30Ta PaCCYUTHIBAIOT IO (hopmynam:



Copepxxanne amuHHOTO a3otra B 100 cM® cycna ompeneistoT mo (opmyse
1.4:

x = 420284100 (1.4)
100

Conepxanne amuuHHOro aszora B 100 r »KCTpakTa OIpEnenstoT IIo

dbopmyie 1.5:

= @°0,282100 (15)
100eced

rae: a- o0obem 0,01 M pactBopa THOCYIb(aTa HATPUS, MOIISAIIETO Ha
TUTPOBAHUE , CM” ;
0,28- xonM4YecTBO MI' aMUHHOT'O a30Ta, KBUBaJIeHTHOE 1 cM® pacTBopa
THocynb(para Hatpus KoHleHTpanueit 0,01 M;
20 — mepeBon B 100 cm? cycna;
€ - MaccoBas JI0JIsl CyXHX BEIIECTB B cycie, %o;
d - oTHOCUTENBHASI TUIOTHOCTH CYCIIa.

[To KonMYecTBY aMUHHOTO a30Ta B COJOJIE CYISAT O CTEIEHHU PACTBOPEHUS
oenkoB. CoJio/1 cYUTAETCsl IEPEPACTBOPEHHBIM, €CIU coJiepkUT Oosee 230 Mr Ha
100 r sKcTpakTa aMMHHOTO a30Ta, OYEHb XOPOILIO PaCTBOPEH, eciii coaepxkuT 200-
230 mr Ha 100 r 3KCTpakTa aMUHHOIO a30Ta, XOPOLIO PACTBOPEH, ECIU COAEPKUT
180-200 mr Ha 100 r sKCcTpakTa aMHUHHOTO a30Ta U IUIOXO PACTBOPEH, €CIU
conepxut meHeel80 mr Ha 100 r s3kcTpakTa aMMHHOTO a30Ta.

1.4 Onpeoenenue manunogo2o nokazamens

Heobxooumvbie peakmuesvt u nocyoa:
10 % pactBop cepHoil kucinoTel; 1,6 % pacTBop TaHHMHA

CBEXKEIPUTOTOBJICHHBIM.
doTtoanekTpokaniopumerp. MepHass konba BMmecTuMOCThO S50 cM?,
KOHHMYECKAs K0jJ0a BMECTUMOCTRIO 250 cm3, munerku BMecTHMOCThIO 10 1 5 cm?,

KIOBETHI TONIUHON 10 MM.
Pacxon cycna wim nuBa 2,5 cM? Ha OJIUH aHaJIuU3.

Texnuxa onpeoenenus
B mepnyio xondy BMectumocthio 50 cM® momMemaroT 2,5 cMm? cyclia WIH
nuBa, 100aBsA0T 5 cm® 10 % cepnHoitl kucnotel u 5 cM? 1,6 % pactBopa TaHuHa,



JOBOJIAT 00BEM IUCTUUTMPOBAHHON BOJOW J0 METKH, NepemernuBaioT. Cmech
NepeIuBalOT B KOHUYECKYIO KOJI0Y BMECTUMOCThIO 250 cM?, BbIAepKUBaOT 1 vac
npu 20 °C. Ilocne BbIAEPKKH, CMECH MEPEMEMIMBAIOT U KOJIOPUMETPUPYIOT IIPU
3esieHoM cBeToduiabTpe (560 HM) MPOTUB AUCTUILTUPOBAHHOW BOJbI. TaHWHOBBIN
MoKaszarellb  SBJISETCS BEJIMYMHOM ontuueckod miotHoctd (D)  cwmecw.
Bricokomonekynsapuas ¢pakuus A (mr/ 100 cm®) OenkoB cyciia WM THBa
paccuuTtbsiBaetcs 1o dpopmyie 1.6:

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

BricokomonekyisipHas ppakuus A B nuBe coctasisieT 12-14 mr Ha 100 cm?,
IPU HAJIUYUU OOJIBIIEro KOIMYecTBa Gpakuu A CyAsT O HECTAOMIBHOM KayeCcTBe
IIMBA U NOHW>KCHHOW CTOMKOCTH €T0 IPHU XPAHCHUH.

1.2 Anauiu3 pe3yJbTaTOB UCCJIE0BAHUS
[To pe3ynbraraM McciaeAOBaHUS AENAeTCs BBIBOJ O COAECP>KaHUU OEITKOBBIX
BCILIECTB B HCCIENyeMbIX 00BekTax. I[losyueHHbIe pe3ysibTaThl CBOJATCS B

tabmune 1.1.

Tabmuma 1.1
ConepxkaHue OEIKOBBIX BEIIECTB B UCCIEAYEMBIX 00BEKTAX

OObexT HanmenoBanue Conepxanue
UCCJIeIOBaHUS OEJIKOBBIX BEIIECTB OEJIKOBBIX BEIIECTB,
UX pPa3MEpPHOCTh
1. SlumeHb cojiepkaHue Oelka 11,3 %
N 1.1

KoHTpoJsibHbIE BONPOCHI

1. [IpuBenure knaccudukanuo OEIKOB.

2. KakoBa poJip He3aMEHUMBIX AMHUHOKHCIIOT B TUTAHUH YEIIOBEKA.

3. IlpuBenuTe HEPepMEHTATUBHBIC MTPEBPALIICHHS OCIKOB MPU TEXHOJIOTUYECKOM
nepepadoTKe.



4. OxapaktepusyiTe (hepMEHTATUBHBIE TIPEBPAIECHUS OCITKOB.
5. KakoBa sHepreTrrueckas v nuiieBasi IIEHHOCTb OEIKOB.

IpakTuueckoe 3ansaTue Ne 2 (8 u)
Tema: «OnpenesieHue yrijeBoaoB B ChIpbe U TOTOBOI MPOXYKIIMI»
Heab padotbl: N3yuenue kinaccudukanuu, CTPOCHHSI U CBONCTB YTJIEBOJIOB
PACTUTENBHOTO CHIPhS U MPOAYKTOB. OCBOCHHE METOJIOB ONPEICIICHUS YTIIEBOIOB.
2.1 Onpeoenenue Kpaxmana 6 3¢pHOBOM Cblpbe HO Memoody Ieepca

Heobxooumvbie peakmueswt u nocyoa:

1,124 % pacTtBop comnsiHOM Kuciotel, 10 % pactBop MonubaaTa aMMOHHS.

Bonsinas 6GaHsi, 3l€KTpOIUIUTA, MOJSPUMETP, MOJSPHU3ALMOHHAS TpPyOKa
mmuHoM 200 MM, MepHas koiaba BMmectuMocThio 100 cM?, KoHHMYecKas Kojoa
BMECTUMOCTHIO 250 cM?, MUTIETKN BMECTUMOCTBIO 25 1 5 cM?, (uiIbTpoBabHAS
OyMmara, BOpOHKaA.

Pacxon 3epHa 5 T Ha 0IMH aHANINS.

Texnuka onpeoenenusi:

SlaMeHb UM COJIOJI M3MENBYAIOT B MYKY, O€pyT B CTEKJISHHOM CTaKaHe
HaBecky 5,0 T, mepeHocsAT B MEpHYI Koja0y BMmecTUMOCThiO 100 cm?, B KomOy
no6asistoT 25 cm? 1,124 % pactBopa CoNsiHOM KUCIOTHI, CMAYMBAIOT MYKY, 3aTEM
npuiuBaroT emie 25 cm® 1,124 % pacTBopa COJIIHOW KUCIIOTHI, IEPEMEIINBAIOT U
YCTAaHABJIMBAIOT KOJOYy B KHUINIYH BoAsHyro Oanro. IlepBeie 3 MHUHYTBHI
HarpeBaHUsl COJICPKUMOE KOJIObI TEPEMEIIMBAIOT KPYTOBBIMH JIBUKEHUSIMH.
Kunenue npogomkaror 15 MUHYT, 3aTeM KO0y OXJIaXJal0T IPOTOYHON BOJION J10
20 °C monuBarT 25 cM® ITUCTWIIMPOBAHHOW BOABI. J[Jid ocakaeHus: OCITKOB K
pactBopy kpaxmaiia aoOapisitor S cm® 10 % pactBopa monmbmara aMMOHHUS U
00beM B KOJIOE TOBOJAT 10 METKH BOJ0i. CollepKUMOE KOIObI IEPEMENTUBAIOT U
GuabTpyOT uyepe3 OyMaxkHbIM (UIBTP B CyXYH0 KOHHUYECKYIO KOJIOY, TEpBBIE
nopuuu (GunapTpaTa BO3BpamaroT Ha QuiubTp. Ilpo3pauHsiM - puIETpaTOM
OTIOJIACKHBAIOT MOJIIPU3AIMOHHYIO TPYOKY, 3alOJIHSIOT TaK, YTOObI HE OCTAINCh
y3bIPbKHU BO3/1yXa, HEMENJICHHO CHUMAIOT MMOKa3aHMs MOJISIPUMETPA, TaK KakK MpH
OTCTauBaHUU pacTBOp MyTHeeT. [lepen paboToil ¢ MOIIPUMETPOM 00sI3aTEIHHO
MPOBEPSIOT HYJEBYIO TOUKY, HM3MEpss MMOKa3aHUs MO JUCTWIJIMPOBAHHOW BOJE.
Copepxanue kpaxmana (B % K Macce aOCONIOTHO CyXOIo 3€pHa) pacCUMTHIBAIOT
no gopmyne 2.1 (mpu macce HaBecku 5,0 T ¥ JJIMHE MOJSAPU3ALUOHHONW TPYOKHU
200 mm):



e Kel100
A= alOO—W ’ (2.1)

rae: a- IOKa3aHue MOJISIPUMETPA;
K- koadurment IBepca a1 sUMEHs PU JTUHEHHON 1TKase
nossipumerpa - 1,912, mpm KpyroBou mikane MOIspUMETpa —
5,512;
W- B1aXHOCTH 3€pHa.
B stamene cogepxutcs 55-65 % kpaxmaia Ha aOCOIOTHO CyXO€ BEIIECTBO.

2.2 Onpeoenenue maibmo3snl

Heobxooumvbie peakmueswt u nocyoa:

0,1 M pactBop Hoxaa, 0,01 M pactBop THOCYynb(aTa Hatpus, 1 M pactBop
cepHou kucinotel, | M pactBop NaOH, unaukartop -1 % pactBop kpaxmarna.

Mepnas konba BMectumocthio 200 cm?, mumeTku BMecTuMoctbio 50, 25,
10, 5, 2 cm3, KOHHMUYECKAs KOJ10a BMECTUMOCTBIO 250 cm3.

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

Texnuka onpeoenenust

B mepnyto kondy Bmectumocthio 200 cm® ormepuBaroT 10 cM® muBHOrO
cycima uwian 20 cM® TOoTOBOro mHBa, JOBOJAST O0BEM KOJOBI JO METKH BOOM,
nepeMenuBarot. Jjis mpoBeeHrs aHalii3a, B KOHMYECKYI0 KOJI0Yy BMECTUMOCTBIO
250 cm?® ormepuBaroT munetkod S50 cm® pa30aBIeHHOTO Cyclia WM THBa,
nobasnsaoT 25 cm® 0,1 M pactBopa ioma, 3 cm® 1 M pactBopa  NaOH,
COJIEP’)KUMOE KOJIOBI IEPEMENIUBAIOT U MOMENIAIOT B TEMHOE MECTO Ha 15 MUHYT.
PoBHo uwepe3 15 mmuyT B KONOy moGamistor 4,5 cm® 1 M pacTBOpa cepHOit
KHCJIOTBI U OTTUTPOBBIBAIOT M30bITOK iHojga 0,1 M pactBopoM TtHocynb(dara
HaTpus JO TIOSBJICHUS COJIOMEHHO-)KEJITOro IIBeTa, 3aTreM BHociaT 1 cm?
uHaukatopa 1 % pactBopa kpaxmana. PactBop mpuoOperer cunuii 1ser. Jlanee
npogoipkator  tutpoBanue 0,1 M pactBopoMm THOCynb(dara HATpHUS 10
MCUYE3HOBEHUA cuHel okpacku. Conepxanue ManbTo3bl B 10 cM? cycnia unu nuBa
paccUUTHIBAIOT 1O popmydie 2.2:

X = (25_a).10000,01710100’ (2.2)

n

rae: a — xomuectBo 0,1 M pactBopa TtHOCynbbaTa HATpUA,
MOMIEAIIETO



Ha TUTPOBAHHUE, CM°;
0,0171- konuuecTBO rpaMMOB MaJIbTO3bI, SKBUBaJIEHTHOE 1 cM?
1 M pactBopa tona;
1 - cTeneHb pazdapneHus s cycna m =20, js nuBa m = 10.
Conepxanue manbTo3bl B % Ha 100 © 3KCTpakTa pacCUUTBHIBAETCS IO
dbopmyie 2.3:

X, = X°100 (2.3)
eed
rac: € - MacCoBasd O0J4 CyXI/IX BCIICCTB B cycne HJIN ITHUBC, %;

d - oTHOCHTEIbHAS TIOTHOCTD CYCJIa WM IHBA.
B cycne cogepxutcst MmanbTo3bl 70-80 % OT SKCTPAKTUBHBIX BEILIECTB.

2.3 AHaJIu3 pe3yJIbTaTOB UCCJIEJ0BAHUS
PesynbpraTel mccnepoBaHus conarca B Tabmuie 2.1. Ilo momydeHHBIM

pe3ynbTaTaM HWCCICIOBAHUS JENAaeTCsl BBIBOJ O COJACPKAaHUU YTIEBOJOB B
UCCIIeTyEMbIX 0OBEKTaX.

Tabomuma 2.1
ConepkaHue yriieBOJIOB B UCCIEAYEMBIX 00bEKTaX
OOBEKT uccien0BaHusA HanmMmenosanmne ConepxaHue yriieBoJioB,
YIJICBOJIOB HX Pa3MEpPHOCTh
1.Cycno nabopatopHoe coAepKaHue 77,1%

MaJIbTO3bI

U .4

KonTpoJbHbIE BONIPOCHI

1. [IpuBenuTe knaccuUKauUIo yriieBOJI0B.

2. OxapakTepu3yiTe BOCCTAHABIMBAIOIIME W HEBOCCTAHABIMBAOIINE
JUCaXapubl.

3. OxapakTepu3yiTe NpeBpallCHHUs] caxapo3bl MPH TEXHOJIOTHMYECKON
nepepadoTKe ChIPbSL.

4. IlpuBenure cTpoeHUE U TUAPOIN3 Kpaxmania

5. IlpuBenuTe CTpOCHHUE U THAPOJIN3 HEKPAXMAJIBHBIX ITOJIUCAXaPUI0B.




6. KakoBa nuieBast 1 sHepreTuueckas IeHHOCTh YTJIE€BOIOB.
IIpakTnueckoe 3ansaTue Ne 3 (8 u)

Tema: «OmnpeneneHue acKOpOMHOBOH KHCJIOTHI B ChIpbe M TOTOBBIX
MPOAYKTAX)

Hean padoTel: M3yueHne poiu U 3HAYCHUSI BATAMHUHOB B TUTAHUM YEJIOBEKa,
OCBOCHHME METOJI0B ompejeiaeHuss BuTamMmuHa C B ChIpb€ U TOTOBBIX MPOJYKTaX,
WCCJICIOBAHNUE BIHMSHUS PA3IMYHBIX ()aKTOPOB HAa YCTOMYMBOCTH BUTaMuHa C.

3.1 Onpeoenenue ackopoun060Il KUCOMDBL H100OMEMPUYECKUM MEMOOOM

Heobxooumvbie peakmuswt u nocyoa:

2 % pactBOp coJisiHOW KUCIOTHI, 1 % pactBop oauna kamus (KJ), 0,5 %
pactBop kpaxmaia, 0,001 M pactBop noaara kanus (KJOz)

PeakTuBsl nis pa3pymenus suramuna C:

0,1 % pactBop comu mopa , 0, 5 % pactBop cynabdara menu.

TexHuueckue Bechl, aHATUTHYECKHUE BEChI, TOMOTEHU3ATOP, BOASHAs OaHs,
MUKPOOIOPETKHU, MUNeTku Ha 1, 2, 5, 20 cM?, MepHbIe K0JIOBI BMECTUMOCTHIO 100
CM>, KOHMYECKHE KOJIOBI BMECTHMOCTRIO 250 cM?, cTakaHbI BMECTHMOCTBHIO 50 H
100 cm>. BOpoHKH AJid QPUIBTPOBaHUA, OyMakHble (DUIBTPBI, HUIUHAPHI MEPHBIC
BMECTUMOCTBIO 50 cM?.

Pacxon mmomoBo-sirogqHoro ceipbst 20-50 © Ha OMH aHAIW3, HAMUTKOB S50
cM’.

Texnuxa onpeoenemus

Ha texnuueckux Becax B3BemHBaioT 10 I CbIpbs, U3MENBYAIOT B CTYIIKE B
tedyeHue 10 MUHYT, 3aTeM KOJIMYECTBEHHO TIEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCThIO 100 cM?, JOBOAST JUCTWUIMPOBAHHOM BOJOM /10 METKH,
nepeMemmBaoT u  QUIBTPYIOT uepe3 CKIaadarblii OymakHbid Quibtp. B
KOHUYECKYI0 K00y otOupator 20 cm® ¢unbTpara, mobasmsior 1 cm® 2 %
pactBopa consitHou kuciothl, 0,5 cm® 1 % pacTtBopa MoaMCTOro Kamus u 2 cm®
0,001 M pactBopoM HoxaTa Kajnus OO YCTOMYMBOIO CHHETO OKpPAIIMBAHUS.
[TapannenbHO NPOBOASAT KOHTPOJIBHOE TUTPOBaHKE, e BMecTo 20 cm® punbTpaTa
OepyT Takoe ke KOJIUYECTBO JTUCTUIUNIMPOBAHHOMN BOJIBI.

I e 0,001 M pacrBopa #omara kamusi coorBeTcTByeT 0,088 wmr
ackopOuHOBOM KucioThl. ConeprkaHue acKOpPOMHOBOM KHCIIOTHI PACCUUTHIBAIOT
o ¢popmyie 3.1:

x = (C,=C)0.088¢ C, 100
H-C,

rae X — coneprkaHre aCKOpOMHOBOM KUCIIOTHI, MI'%;

, (3.1)



C ;— oOmmii 00beM BBITSKKH, CM>;

C , - 00BbeM BBITSKKH, B3SIThIN HA TUTPOBAHUE, CM °;

C 3 - oovem 0,001Mm pacTBOpa HogaTa Kaius, MOLIEIIIETO Ha
TUTPOBAHUE OIBITHOTO 00pa3iia, cM ?;

C 4- o6veMm 0,001 M pacTBOpa togara Kajaus, MOMISAININN Ha
TUTPOBAHUE KOHTPOJIHHOTO 00pasiia, cM>;

H - macca HaBeckw, T.

3.2 UccienoBanue BJOUSAHUSA Pa3IMYHbIX (AKTOPOB HA COXPAHHOCTD
Burtamuua C

Heobxooumvble peakmugwt u nocyoa:

2 % pacTtBop coJistHOUM KuciIoThl, 1 % pactBop Homuaa kamms (KJ), 0,5 %
pactBop kpaxmaia, 0,001 M pactBop nonara kanus (KJO3)

PeaxTuBsl 1151 pazpymenus Butamuna C:

0,1 % pactBop conu mopa , 0, 5 % pactBop cyibdara Mmeau.

TexHudyeckure BeChl, aHATUTUYECKUE BEChI, TOMOT'€HU3ATOP, BOJIsIHAsT OaHsl,
MUKPOOIOPETKHU, NUNETKH Ha 1, 2, 5, 20 cM?, MmepHbIe K010l BMeCTUMOCThIO 100
cM>, KOHMYECKHE KOJIOBI BMeCTUMOCTRIO 150 cMm3, cTakaHbl BMECTHMOCTBHIO 50 H
100 cm®. BopoHKHM 1yt GUIBTPOBaHUS, OyMaKHbIC (PYIIBTPHI, MIJIUHIPHI MEPHBIC
BMECTUMOCTBIO 50 cM®.

Pacxon mnonoBo-aroguoro ceipbs 20-50 T Ha OJMH aHanMU3, HAMUTKOB S0
CcM°.

Texnuka onpeoenenusi

HcxomHoe chipbe, moiyhadpuKaThl WM FTOTOBYIO MPOIYKIIMIO TTOJABEPTalOT
JEUCTBUIO PA3NUYHBIX (PAKTOPOB, KOTOPHIE MPUBOJAT K Pa3pyILICHUIO BUTAMHHA
C. B uccnenyembix o0Opasmax 10 M MOcie 00pabOTKU ONPEACNISIOT COACPKaHNe
BuTamuHa C.

BapuaHTBI IpOBeICHUS OTIBITOB:
1. HarpeB uccrnemyemMoro o0bekTa g0 TeMmreparypbl 55-65 °C, BblaepkKa HpH
sToi Temneparype 30 MUHYT;
2. Harpes uccnenyemoro oonsekra o remneparypsl 100 °C, kunsiueHne S MUHYT;
3. Aopanus ucciemayeMoro oobekra B Teuenue 30 MUHYT;
4. JloGaBiieHHe B HMCCIEeMyeMbIii OOBEKT HOHOB kene3a B Bume 2 cm® 0,1 %
pacTBOpa CoJId MOpa;
5. JloGaBneHnue B uccieayemblii 0ObEKT HMOHOB Menu B Bujge 2 cm® 0,5 %
pacTtBopa cyibdara Meau.



[TomyuenHbie pe3ynbTaThl CBOAST B Tabuuie 3.1 u 1enaroT BEIBOJA O BIUSHUN
UCCJIEIOBAHHBIX CIOCOOOB 00pa0OTKK HA COXpaHHOCTh BuTamuHa C B
UCCIIETyEMbIX 00BEKTAX.

3.3 AHauu3 pe3yJabTaToOB Pad0ThI

Pesynbratel uccnenoBanus cojsatcs B Tabmuue 3.1. [lo pesynpratam
VCCIIEOBAHUs JIEJIAI0T BBIBOJ O COAepkaHMM BHTamMuHa C B HCCIETyEMBIX
00BEKTaX U COXpaHHOCTU BUTaMuHa C MpH MCHOJIB30BAHUM PA3IUYHBIX (PAKTOPOB
BO3JICHCTBUSI HA UCCIEAyeMble OOBEKTHI.

Tabmuma 3.1
Bnusnaue cioco6oB 06paboTKu Ha COXpaHHOCTh BuTamuHa C

Bupn oopadorku | Copep:xxanue Conepxkanue CoxpaHHOCTH
putamuHa C 10 | Buramuda C nocjie | Buramuua C,
00padoTKH, o0padoTkm, %
Mr%

1.Harpes no 55-65°C

2.Harpes no 100° C

3.Aspanus

4.PactBOp conu Mopa

6.PactBop  cynbdara

MEaHu

o0k whE

KonTpoabHbIe BONPOCHI

Kakue BUTaMHHBI OTHOCSTCS K BOJOPACTBOPUMBIM, JKHPOPACTBOPHUMBIM.

Kakue BUTaMUHBI COZIEpKaTCsl B pACTUTEIHLHOM ChHIPhE

Kakue n3sMeHeHus IPOUCXO0IAT ¢ BUTAMUHAMH TPU TTEPEpabOTKE CHIPHSI.
[IpuBeuTe MyTH BUTAMUHHU3AIIUN TTPOTYKTOB MTUTAHUS.

Kakyto pojp urparoT BUTAMUHBI B OPraHU3ME YeJIOBEKa.

Kakue hakTophl BO3ACHCTBUS HamOOJIee OTPUIIATEIHFHO BIIUSIOT HA COXPAHHOCTD
Butramuna C.

Kaxkue BemecTBa OTHOCSTCS K BUTAMUHOIIOJOOHBIM.

IIpakTnueckoe 3ansaTue Ne 4 (8 u)




Tema «Onpenenenue coaep:;KaHus BJIATH B NMIIEBOM MPOLYKTE»
Hean paborbl: M3yueHue posid M 3HAYEHHUS BOJbI B MHUIIEBBIX CHUCTEMAX,
OCBOEHME METOJIOB OIPECIICHUsI COAEP>KaHUs BJIard B IPOYKTE.

Bo mMHoOrux mpoaykrax Bojaa SBJISETCS KOJWYECTBEHHO Mpeodiaa- IOIUM
KOMIOHEHTOM. OHa CYIIECTBEHHO BJIMSET HAa KAYECTBEHHBIE XapakK- TEPUCTUKHU
MUIIEBOTO CHIPhSl U €r0 YCTOWYMBOCTH K BO3JCHCTBUIO MHUKPO- OMOJIOTHYECKHX
(bakTOpOB.

ConepxaHve BOAbI B MHUILEBBIX NPOAYKTaX 3aBUCUT OT OCOOEHHOCTEH
XUMHUYECKOTO COCTaBa, CPOKOB M YCJIOBHHM XpaHeHUs. Bojga B OHOJOrMYECKUX
00BEKTax MPUCYTCTBYET B Tpex (hopmax: B BHUIle CBOOOJHOM, ci1ab0 CBSI3aHHON U
npoyHo cBsizaHHOM. CBOOOMHASI BOJA, COXpaHssl MOJBMXKHOCTH JO TEMIIepaTyphl
3amep3anus okosno 0 C, ciayXWT pacTBOpHUTElIeM MHOTHX BeliecTB. (CBsi3aHHas
BOJIa MPOYHO COEIMHEHA C KOJUIOMJAHBIMU BEIIECTBAMH, 00pa3ys WX TUIPATHYIO
000- JT0UKyY, U HE sABJIsIeTCs pacTBoputTeneM. Cnabo cBsi3aHHAs BOJA 3aMep3aeT Mpu
temneparype —3 ... =5 C. B mnpomecce XpaHeHHUS TPOUCXOAUT HW3MEHEHHUE
COOTHOILICHHSI MEXIy CBOOOJIHOM W CBSI3aHHOM BOJIOW, YTO BJIMSIET HAa CBOWMCTBA
MUILIEBBIX TPOITYKTOB.

CyllecTBYIOT ~ pa3jIMYHbIE  METOJbl  AHAJUTUYECKOTO  ONPEACIICHUS
coaepxkanusi BoAbl. Haunbonee pacnpocTpaHeHbl METOJbl YIAJICHUS BOJbI
BBICYIIMBAHWEM, OTIOHKOW M MOTJIONIEHHEM OCyluTelsaMu. B kadecTse
OCYIIIUTENICEW 4Yalle BCEro UCIMOJb3YIOT OOE3BOKEHHBIM TMepXJiopaT MarHus,
cynbdar kamblus, cyiabdar Hatpusa, okcull ¢ocdopa, xjgopun Kanpius. B
HACTOSIIIEE BpEeMs JIJIs ONPEICIICHUS BIAXHOCTH MCIOIB3YIOT TAKKE XUMUUYECKHE
METOJbI ¥ METOJIbl, OCHOBAHHBIC HAa M3MEPEHUU HEKOTOPHIX (PU3NUECKUX CBOMCTB
MIPOAYKTA, HAIIPUMEDP AMAIIEKTPUUECKONW MPOHULAEMOCTH. YKa3aHHBIA IMPUHLHAII
MOJIO’KEH B OCHOBY OJTHOT'O M3 BAPUAHTOB JMCTAHIMOHHOI'O U3MEPEHHUSI BJIAKHOCTHU
MPOAYKTA.

BricTpbIM U yHHBEpCaJIbHBIM CIIOCOOOM OMpENeSieHUs] BOJbI B MHUIIEBBIX
00bEKTax SBISETCS METOJI Ta30KUJIKOCTHOW XpoMartorpaduu METaHOJbHBIX
ADKCTPAKTOB. ODTOT  METOJl  XapaKTEpU3yeTCS  BBICOKOM  TOYHOCTBIO U
BOCIIPOM3BOJIMMOCTBIO.

Meron BbICYIIMBaHUS — HauOOJIee PACIPOCTPAHCHHBIH W YHUBEPCAJIbHBIN
croco0 ompeaeneHus BOABI B MHUINEBBIX mpoaykrax. CoaepkaHue BOIbI
OTIPEIEISIOT IO MOTEPE MACChI UCIIBITBIBAEMBIX 00PA3IOB MPU MX BBHICYIIMBAHUU.
CBOOOIHYO BIIary YAQJISIFOT TIPH TEMIIEpaType, OJIn3- KOH K TeMIlepaType KUIICHUS
BoJbl. [Ipu mOBBIIIIEHHON TeMIiepaType B oOpasiiax MUILEBBIX MPOJAYKTOB MOTYT
BO3HHMKATh IOOOYHBIC  SBJICHMS, CBS3aHHBIE C  Ppa3BUTHUEM  MPOIECCOB
N€3aMUHUPOBAHUA U JEKapOOKCHUIMPOBAHUS, 00pa30BaHUEM JIETYUUX COCIUHEHUMN



B pe3yJibTaTe€ TEPMUUYECKOTO PA3JIOKEHUSI KOMIIOHEHTOB MPOAYKTa, UCHApPEHUEM
JIETy4YUX BELIECTB U OKUCIUTEIBHBIMU M3MEHEHUSMH JUIMUJI0B MPU KOHTAKTE C
KHCIIOPOJOM BO3/yXa.

VYBenuueHue Mmacchl HUCCIEAyeMbIX O0O0pa3loB 3a cueT o0O0pa3oBaHUS
MPOJYKTOB OKHUCIEHHUS JIUIHUJIOB OCOOCHHO 3HAYUTEIBHBIM MOXKET OBITh MpHU
BBICYIIIMBAHUH >KHPOB WM OmomaTepuaia ¢ BBICOKOW MAacCOBOW JOJIeH >Kupa.
[TootToMy Haubosiee OOBEKTHBHBIC pE3YyJAbTAThl MOXKHO TMOJYYUTh TPHU
BBICYIIIMBaHUM OOpa3IlOB B YCIOBUSX BaKyyMa WJIH B aT- Mochepe HHEPTHBIX
razoB. YCIOBUS CYIIKH HEOOXOJIUMO MOAOUPATH C YUYETOM OCOOEHHOCTEN COCTaBa
U CBOWMCTB  BBICYIIMBA€MOro Marepuaja. T[OYHOCTh  pe3yJbTaTOB U
MPOJIOJKUTEIBHOCTD BBICYIIMBAHUS 3aBU- CAT OT TEMIIEPATYPHOTO PEKUMA CYIIKU
U YCIIOBUH TTOJATOTOBKH MPOO.

OOBIYHO BBICYIIIMBAHWE TPOBOJAT TIPU TEeMIepaTrype, KOTopas He
npeBeimaer 105 C, 10 MOCTMKEHHS TIOCTOSHHOW Macchl o0pasioB. TkaHwu,
CoJiepKalllie HaTUBHbIC (HEICHATYpUPOBAaHHBIC) OENKH, CIEAYyeT CYLIUTh MOJ
BaKyyMOM TIpH TeMIIepaType HHUXKE TeMIleparyphl JaeHarypauuu OenkoB. [lpu
CyLIKE IPOAYKTOB C HEBBICOKOW MAacCOBOW JOJIEH JKMPa U BBICOKUM COJEpPKAHUEM
BJIary TEMIIEPATYPY BBICYIIUBAHUS MOXKHO J0BOAUTH A0 150 C.

[Ipy 3TOM HPOJOIKUTENBHOCTh CYIIKM HE JOJDKHA mpeBblmath 1 4. [ns
YCKOPEHHUSI CYHIIKH PEKOMEHYETCSl YMEHBIIATh TOJIIUHY BBICYIIMBAEMOTrO CJOS U
YBEIIMYUBATh TOPUCTOCTh MPOJIYKTa, CMEIIMBAasi €ro C TBEPABIM HWHEPTHHIM
MarepuaaoMm, Hampumep TneckoMm. Ilecok, mnpumeHseMbl jisi ATOM 1emH,
IIPOMBIBAIOT BOJOM, IPOCEMBAIOT 4YEpPe3 CUTO C OTBEpCTHSAMU 1-3 MM u
HACTaWBalOT C pa30aBICHHOW COJSHOM KHUCIOTOW B TedeHue cyTok. Ilocie
00pabOTKM KHUCJIOTOM TI€COK MPOMBIBAIOT BOJOW 10 HEUTpaJbHOW peakIuu
MPOMBIBHBIX BOJ Ha JAKMyC M BbIcymuBaroT npu temneparype 150 C. CkopocTb
CYIIKM MOYXHO YBEIWYUTh, NOOABISIST K MaTepuany 3TaHoin. B mabGopaTopHoit
MPAKTUKE BHICYIIMBAHUE MO/l BAKYYMOM MPOBOST JIUIIb B CIIEIIUATBHBIX CITydasiX.

OOGBIYHO MPOAYKTHI BHICYIIMBAIOT MpU atMochepHOM AaBieHuu. s sToro
CIIyXaT CyIIUJIbHBIE MKa(bl pa3- TMYHOro ycrpoiicrBa. Hanbomnee ynooHs! mkadsl
C  DJEKTPUYECKUM  O0OTpeBOM U  TEPMOPETYJIATOPOM,  MO3BOJISIOLIUM
MOJICP’KUBATh ONIPEACIICHHYIO TEMIIEPATYPY.

Brnaxnocts ompenensitor AByMs Ccroco0aMu  —  BBICYIIMBAaHUEM [0
MOCTOSIHHOT'O BECa U BBICYIIMBAHUEM B TEYEHUE CTPOTO ONPEACIICHHOTO BPEMEHH.

B nepBom cnydae cymiky BeayT 10 T€X MOp, MOKa pa3HUIA MEXKIY ABYMS
B3BCILIMBAHUSAMM TIOCJI€ TMOBTOPHOTO BBICYIIMBaHHUS HE Oy- JET BBIXOJUTH 3a
npeiebl YCTaHOBJICHHOM JJIsl JAHHOTO OMbITa TOYHOCTH (B TPEThEM 3HAKE MOCIE
3amsATON — JJISl IPOJYKTOB C BBICOKHMM coJiepkaHueM Biaru, He 6osee 0,0002 T —
JUIsl TIPOJYKTOB C HM3KUM CojJiepKaHueM Biarv). Bo BTopoM ciydae HaBecKy



CylIaT B T€YEHUE BPEMEHH, YCTAHOBJIEHHOIO B XOJE MPEIBAPUTEIBHBIX OINBITOB
JUIsL  OTNIPEACNICHHBIX YCJIOBHHM CymKkH (pa3Mepbl OIOKChI, Macca HAaBECKU U
TeMIlepaTypa BBICYIIMBAaHUS W T. [1.), PErIAMEHTHUPOBAHHBIX CTAHAAPTOM st
JAHHOTO TpoJyKTa. Macca HaBeckd cocTaBisieT oT 2 a0 3 r. s mpoBeaeHus
aHAJIM30B B pexuMe «on-line» ymo0HO HPHUMEHSTH METOJ BBICYIIMBAHHS C
MOMOIIBIO JIaMTT HHPPAKpACHOTO M3NIydeHus (00br9HO MomHOCTRI0 500 BT). O1OT
METO/]I ITO3BOJISIET COKPATUTh MPIO0JIKUTEIBHOCTh CYLIKH O HECKOJIBKUX MUHYT.

Temneparypa ¥ OpOJOJIKUTEIBHOCTh HArpeBaHUs 3aBUCAT OT MPHUPOIBI
onoMarepuana. IloaTomy nans Kaxxgoro BHAa OuoMarepuasna OIBITHBIM ITyTEM
JOJKHBI OBITH OMpEEIeHbl COOTBETCTBYIOIINE YCIOBUS CYIIKH (Macca HaBECKH,
TOJIIIMHA CJIOS, PACCTOSIHUE OT HMCTOYHMKA W3IYyYEHHUS, TMPOJAODKUTEIBHOCTh
CYWIKM U T. 1.). JlaMIly yKperuisitoT Ha IITaTHMBE B BEPTUKAJIHLHOM IOJIOKEHUHU.
KroBeThl unu OIOKCHI ¢ MaTepHaIOM, MOJICKAIIAM CYIIKE, yCTaHABIMBAIOT Ha
acOoecToBbIi  KapToH, (aphopoByr0 WIM TIWHSHYIO TUIMTKY B  IEHTP
0TOpackIBAEMOr0 JIAMIIOK CBETOBOI'O KpyTa.

HaBecky u3MenpueHHOTO MPOAYKTa MAcCOM OKOJIO 2 T, B3BEUICHHYIO C
TOYHOCTBIO JI0 TPETHETO 3HAKA MOCIE 3aMsITOM, CMEUIMBAIOT C IBOMHBIM (110 Macce)
KOJIMYECTBOM II€CKa, MEPeHOCSIT B OIOKCY U YCTAaHaBIMBAIOT TMOJ JIaMITy
UH(PAKPACHOTO UBITyUYCHHUS.

[lepBoe B3BemmBaHUe OIOKCHI C HABECKOW IMPOM3BOIAT Yepe3 yac CYIIKH,
noBTopHble — uepe3 30 wmwmH. Kaxnprii pa3 mepen B3BemMBaHUEM OIOKCY
OXJIAXKIAT B dKcukarope B TedeHne 30 muH. CymKy BeAyT IO TeX IOp, MOKa
pa3HUIIa MEXAYy JABYMs B3BCIIMBAHUSAMU HE OyNeT BBIXOAUTh 3a MpEIeibl
YCTaHOBJICHHOM ISl JAHHOTO OMbITA TOUHOCTH.

OO61mast TpoJOIKUTENBHOCTh CYUIKA HE JIOJDKHA mpeBblmarh 6 4. Eciau B
mpoliecce CyIIKM HaOJIOJAaeTcsl YBEIWYEHHWE MacChl o0pasiia BCIEACTBUE
m0OOYHBIX MPOLIECCOB, YUUTHIBAIOT HAMMEHBIITYIO Maccy. [Ipu onpenenenuu Biaru
BBICYIIIMBAHHEM PACXOXKJICHHE MEXIy NapaUleIbHBIMU OIPEICICHUSIMU HE
nommkHO npesbimathk 0,3-0,5 %.

MaccoByto 10110 Biard (B IpOLIEHTAxX) BBIYUCISIOT 10 ¢opmyne o 100, 1 1
2 B1mmm m (6.1) rme m — macca OrKCHI, T; m1 — Macca OFOKCHI ¢ HABECKOU J10
BBICYIIIMBA- HUA, T; M2 — Macca OFOKChI C HABECKOM MOCie BbICYIIMBAHMUS, T.

IpakTnueckoe 3ansaTue Ne 5 (8 u)
Tema «Omnpegenenne (EHOJIBbHBIX BemeCTB B CbhbIpbe M TOTOBBIX
MPOAYKTAX)»



Heab padorsl: M3yuenue kmaccupukanuu, CTpPOCHUsS, CBONCTB (PEHONTBHBIX
BEILIECTB PACTUTEIBHOIO CHIPbS M TOTOBOM MpoayKuuu. OCBOEHHME METOIOB
onpeneneHus: GEeHOJIbHBIX BEIIECTB B PACTUTEILHOM ChIpbE, BUHE, ITUBE.

5.1 Onpenesienune 001ero coaep:kanus (peHOJIbHBIX BelIeCTB B BUHE,
coke, ppykrax u miogax

Heobxooumvbie peakmuswt u nocyoa:

Peaktup ®onmna-Yokanerey, 20 % pacTBOp HaATpus YTIIEKUCIIOrO
(Na;COg3), pacTBOp PHOTAHWHA, BBIJCIICHHOTO M3 CEMsSH BUHOTPaJia WM TaHHHA
(3mr Tanuna pactBopsitorT B 100 cm * 10 % 00. criuprta, pH 3,2).

Pacxon BuHa, coka 1cM® Ha OJIMH aHAIN3.

Texnuka onpeoenenusi

B MepHyto konOy Bmectumocthio 100 cm® momeniaror 1 cm® Oenoro BuHa,
COKa WM 1 cM ? KpacHOrO BHHA WM TEMHOOKPAIIEHHOTO COKa, MPEIBAPUTEIHHO
pazOaBieHHoro B 5 pa3 (2 cMm 3 KpacHOro BHMHAa W1 coka U & cMm’
JTUCTUJUTUPOBAHHOM BOJBI Pa3BOASAT B MPOOHpKE). 3aTeM B MEpPHYIO KOJIOy
nobasinsaT 2 cMm® peaktuBa Ponuna-Yokansrey u 10 cm® 20 % pacTBopa combl.
OO0beM JTOBOAST BOJOW JO METKH, MEPEMEIIMBAIOT U BbIACPKUBAIOT 30 MUHYT.
[Tocne BbIAEPKKH B PACTBOPE OMPEAEISAIOT ONTHYECKYIO TUIOTHOCTh PacTBOpa Mpu
A= 630 HM, JqIMHA KIOBETHI 10 MM Ha (HOTOITEKTPOKOIOPUMETPE WU
crektpodoromerpe. [lpu 3HaUeHUSAX ONTUUECKON TUIOTHOCTU Oosiee 0,5 enuHUIL
aHaJIM3UPYEMbI 00Opaselr] cieayeT JOMOJHUTENbHO pa30aBUTh, MpPH 3TOM
paz0aBiieHUE CIEyeT YUYUTHIBATh B pacuere cojepkanus (GeHOIbHbIX BelecTB. B
KaueCTBE PacTBOPA CPAaBHEHUS UCIOJIB3YIOT PEaKTUB, MPUTOTOBICHHBIN U3 1 ¢Mm 3
JUCTUJUIMPOBAaHHOM Bonbl, 1 cM®  peaktuBa @onnnHa-Yokanbrey u 10 cM® 20 %
pacTBOpa coibl, JOBEICHHBIX B MepHOU K0i10e 10 100 cm?.

[Ipu ananu3e MIOJOBO-SATOJHOTO CHIPbSi BHayaje rOTOBSAT BHITSKKY. Ha
TEXHUYECKUX Becax B3BelMBatoT 10 r ceipbs, pacTuparoT B papdopoBoii cTynke B
TeueHue 10 MUHYT, MOCTENEHHO M00aBISAIOT Mpu pactupanuu 10 cM®  BOJBIL
M3MenbueHHYI0O HAaBECKYy TIEPEHOCAT KOJMYECTBEHHO B MEPHYIO KOJIOY
BMeCcTUMOCThIO 100 cM?, [OBOAST JUCTWUIMPOBAHHOW BOJOM 10 METKH,
nepeMenmBaioT U GUIBTPYIOT Yepe3 OyMakHbIN ckinamyaTeii GpunsTp. Ha anamus
ormepuBatoT 1 cm® B MepHyr0 K00y BmecTuMOCThiO 100 cM® u mg00aBIsIOT
peakTHBBl Kak YyKa3aHO Bbime. llpu ompenereHun o0O0IIETo CoAEp>KaHUS
(EHONBHBIX BEIIECTB B TEMHOOKPAIIEHHOM ChIphE, HAMNpUMEp B YEPHOU
CMOpOJMHE, MPUTOTOBJICHHBIM (DUIbTpAaT HEOOXOAMMO pa30aBUTh B 5 pa3, Kak
KpacHO€ BUHO, IPU ATOM pa30aBiieHUE CIEAYyET YUUTHIBATh B pacUeTe COJACPKaHUS
(heHOJIbHBIX BEIIECTB.



Conepxanne (EHOIBHBIX BEIIECTB OMPENCTSIOT IO KaaTuOPOBOYHOMY
rpaduky. lyig noctpoeHus: KamOpoBOYHOTo rpaduka orMepuBarot 1o 1, 2, 5, 10,
20 cM® cTaHIapTHOIO pacTBOpa HPHOTAHMHA B MepHble KoiObl Ha 100 cm?, yTo
coorBerctByer 0,3; 0,6; 1,5; 3,0; 6,0; mr/mm® Tanuna. B kaxmyro koily
nobapnsaoT 1 cm 3 peaktuBa @onuna-Yokanerey, 10 cm®* 20 % pacTBOpa cojpbl,
COZIEPKUMOE KOJIO TOBOAIT 10 METKH, mepemernmBaioT. Yepes 30 MuHYT
BBIJICP)KKUA OMPENENAIOT ONTUYECKYI0 IUIOTHOCTh PAcTBOPOB, IPU TEX IKE
napamerpax. lcnonb3ys MOJydYeHHBIE pE3YyJbTaThl, CTPOST KaJIUOPOBOUYHYIO
KpUBYIO, OTKJaJbIBasi Ha OCH aOCHUCC COJAEpKAaHUE TaHWHA B HCCIEAYEMBIX
oOpasliax, a Ha OCH OpJIMHAT — 3HAYEHHE ONTUYECKOMN TUIOTHOCTH.

B orcyrctBUM »HOTaHMHA KamuOpOBOYHBIM Tpaduk, € ONpeaeseHHON
MOTPENIHOCThI0, BHOCUMOM HCIOJB3YyEeMbIM MPUOOPOM, MOKET OBITh MOCTPOEHA
MO CJIEAYIOIINM JaHHBIM:

ochb abcrucc — 0,3; 0,6; 1,5; 3,0; 6,0; mr/nm® TanuHa;

ock opaunat- 0,024; 0,046; 0,108; 0,214, 0,424; - 3Ha4eHUS ONTUYECKOU
IJIOTHOCTH.

Jns  pacdera  coxepkaHUS — (PEHOJIBHBIX  BEIIECTB  HEOOXOAMMO
KOHIICHTPAIMIO TaHWHA, HAWJEHHYIO MO KaJuOPOBOYHOMY TpaduKy, YMHOMXKAIOT
Ha K03 dUIMeHT pa30aBieHuUs: ISl KPACHBIX BUH U TEMHOOKPAIIIEHHBIX COKOB —
500, a nmusa OedbIX BHH M CBETJIIOOKpAmIeHHBIX cokoB — 100. s mromoBo-
SATOTHOTO CHIPhs KodhumueHT pasdasnenus 10 B mepecuete Ha 1 T cbipbs u 1000
B niepecuere Ha 100 r coipbs.

[Tpumep: nsa uccnegoBanus ucnoisib3oBanu 10 r obnenuxu. OnTuueckas
IUIOTHOCTh UccienyeMoro obpasma cocraBuia 0,045 en, 4To COOTBETCTBYET MO
kanuOpoBoyHoMmy Tpaduky 0,6 mr/am® tanuna. [lpu yuere pazOaBieHus 3TO
coctaBurt: 0,6 -10 = 6 mr/r i 600 mr/100 T UCXOAHOTO CHIPHSL.

5.2 OnpenesieHue pyTuHa

Heobxooumvbie peakmuswt u nocyoa:

PeakTuBbI 1M TOCyJla aHAJIOTUYHBI OTNPEICICHUIO ()EHOIBHBIX BEIIECTB CM.
paznen 4.1.

Pacxon BuHa, coka 1cMm® Ha oIMH aHAJIH3.

Texnuka onpeoenenus

Pytun wunu P-BuTamuH SBISIETCS NTPOU3BOJIHBIM  (DJIOBOHOUIOB. ITO
[JIMKO3UI, COCTOSIUMA W3  (IOBOHOJA WM KAaT€XWHA, COCAUHEHHBIA C
JIMcaxapuaoM pyTHHO30#M. PyTuHO3a, B CBOIO OYe€pelb, COCTOMT W3 TIIIOKO3bI U
pamMHO3bl. OOmIee KoiaudecTBO (hJIaBOHOUIOB, OO0JadaromuUX P-BUTaMUHHOU



AKTUBHOCTBIO, OINPEICSIOT KOJIOPUMETPUUECKUM METOJIOM, OCHOBAaHHBIM  Ha
UCTIONb30BaHUU  peakTuBa @DonuHa-YokanbTey. OITOT PpPEaKTUB  OKHUCISET
(dbeHOoIbHbIE TPYNIHUPOBKU PYTHHA, a caM BOCCTaHaBJIMBAETCS O CMECH
OKHCJIOB, OKpAallleHHbIX B Tody0oil  1Ber. VIHTEHCMBHOCTH  OKpacKu
PONOPLUHUOHAIIbHA COJIEpKaHUIO P-BUTamMuHa.

Jlyist onipesienieHrsi pyTHHA MOYKET OBITh MCTIOJIb30BAaHO BUHO, COK, TUIOJIOBO-
saromgHoe chiphe. [lomroroBka o0pa3ioB K aHAIM3y AHAJIOTHYHA MPEABIAYIIEMY
OIIBITY, ONIMCaHHOMY B pazzeine 4.1. Jlng npoBenenus ananusa ortMepuBaror 1 cm?
MICCIICIOBAHHOTO 06pasiia B MEPHYIO KO0y BMECTHMOCTBIO 100 cM°, H0GaBISIOT
1 cM® peaktuBa @onmnna-Yokanerey, 10 cm® 20 % pactBopa coabl. Conepxumoe
KOJOBI JOBOJAT 1O METKH, MEpEeMEIINBAIOT, BbIAEpKUBatOT 30 MHUHYT IS
CTaOMIIM3aIuU OKPACKH, TIPU 3TOM PACTBOP JOJKEH MPUOOPECTH CHHE-TOIYOYyro
OKpacKy. B pacTBope ompenessitoT ONTHYECKYHO IUIOTHOCTh. lIpu TemHO-cuHen
OKpacKe MOATOTOBJICHHYIO BBITSKKY CIEIyeT JOTOJHUTEIHHO pa30aBUTh B 5 —
10 pa3 AuUCTUIIMPOBAHHON BOJOW, a MPU CBETIO-TOJNYOOM OKpacke Ha aHallu3
oepyt He 1, a 5 — 10 cM?® uccnenyemoro oOpasia.

CopeprxaHue pyTHHA ONPENEsaoT o KaiuOpoBouHoMy rpaduky. HaBecky
pytuHa 0, 02 T u3mMenpyaroT B CTyNKe, CMEUBAIOT ¢ 10 cM® TUCTWINTMPOBAHHOU
BOJIbI, KOJIMYECTBEHHO IEPEHOCAT B MepHYy KoiaOy Ha 100 cm?, moBomsar 1o
METKH BOJIOW. | CcM? MNPUTrOTOBIEHHOIO OCHOBHOTO pPAacTBOpa IIEPEHOCIT B
MepHYyI0 KoyI0y BMecTUMOCThiO 100 cm?, CcHOBa JOBOAST A0 METKH BOJOI.
[logroroBneHHbld pabouuii pacTBOpP PYTHHA HCHOIB3YIOT JUIsI TOCTPOCHUS
kanuOpoBoyHoro rpadguka. B 1 cm® Takoro pactBopa coaepxkutca 0, 002 mr
pyTtuHa. [{ns noctpoenust kKammOpoBoYHOTO rpaduka B MepHbie KoyiObl Ha 100 cm?
BHOCAT: 2,5¢cm?; 5 em®; 7,5 em?; 10 em?; 25 cm?, uto cootBerctByet 0,005; 0,01,
0,015; 0,02; 0,05 mr/ cM® pytuna. B kaxayro MepHyI0 B KOJIOYy A00aBIsOT 1o 1
cm®  peaktuBa ®onuna-Yokanstey, 10 cm®* 20 % pacTBOpa coabl, 00BEM KOJIO
JOBOJAT JO METKM BOJOHM, IepememmBaroT. YUpe3 30 MHUHYT ONpEAECSIOT
ONTUYECKYIO IUIOTHOCTh PAaCTBOPOB, MPEABAPUTEIHHO TMEpPEMEIIaB pPacTBOPHI.
[IBeT pacTBOPOB JIOJKEH OBITH OT CBETIO-Toy0oro Ao cunero. Ilo pedynbraram
MOJTYYEHHBIX U3MEPEHUM CTPOSIT KaTMOPOBOYHBIN rpadUK, OTKIAIbIBas Ha OCH
abcuucc - coiep)KaHue pyTHHA MI/ CM?, a HA OCH OpAMHAT — 3HAYCHHE
ONTUYECKOW INIOTHOCTU PAaCTBOPOB.

[Ipu otcyrcTBUM pyTHHA KaluOpPOBOYHBIM TpaduK, C ONPECTICHHOU
MOTPENTHOCTHI0, BHOCUMOM HCTIOJIBE3YEeMbIM MPUOOPOM, MOXKET OBITh MOCTPOCHA
MO CJICAYIOIIUM JaHHBIM:

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

ock opaunat: 0,025 ; 0,045 ; 0,085 ; 0,1 ; 0,34 — en. omTUYeCKOM
IJIOTHOCTH.



Jlis pacuera KOHUEHTpALlMM PYTHHA B MCCIEIyeMbIX oOpa3lax, cieayer
KOHIICHTPAIMIO PyTHUHA, HAWJICHHYIO TI0 KaJTuOPOBOUYHOMY I'paduKy, YMHOXKUTH HA
kod(ppunueHT pazdoaBaeHuUs.

[Ipumep: onTudeckasi MIOTHOCTh HccienryemMoro oopasna cocraBuia 0,085
ell. Ui aHaiu3a OblIO MPUTOTOBJICHO CJeAyIollee pa3BeieHne: HaBecka Chlpbs 10
r Obima pa3Benena B 100 cm® Bojwl, oTdunsTpoBana. 3arem 10 cM * dunpTpara
BHOBb pazdaBwin 10 100 cm?. Ha aHanu3 B3sTO 5 CM? MOArOTOBIEHHOrO 00pasia.
CnenoBarenbHo, pa3seneHue cocrasisaeT 20 pa3 Ha 1 r u 2000 pa3 Ha 100 r. Ilo
kaOpoBoyHoMmy Tpaduky 0,085 en. onTHUECKOW IUIOTHOCTH COOTBETCTBYET
0,015 wmr/cm® pyruna. Ilpu yuere pasBenenuss Ha 100 T HCXOTHOTO CHIPHSA
coJiepKaHUE PyTHUHA COCTABIISIET:

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

5.3 MeTtoa onpeae/ieHus1 JIEHKOAHTOLMAHOB B BUHE, COKAX

Heobxooumvble peakmugwt u nocyoa:

JlenuKOaHTOLIMAHUAUHOBBIA peakTUB (cMechb H-OYTHJIOBOrO CHHUpPTa U
KOHIIEHTPUPOBAHHOW COJITHOM KHCJIOTHI B COOTHOIIEHMH 3:1 W Karaam3aTtop
FeSO,4-7H,0 u3 pacuera 150 mr/am 3).

DOTOIEKTPOKATOPUMETP, KIOBEeTa MHUPUHOU 10 MM, bloJisiHast OaHs, TUTUTKA
AJNIEKTpUYECKasi, MPOOUPKU C TPUTEPTOM NPoOKOoM BMecTUMOCThIO 20 cMm?,
MTATIETKH BMECTUMOCTBIO 5 cM?,

Pacxon BuHa wim coka 1 cm?, mmogoBo-arogHoro cbipbd 20-50 r HA oauH
aHaJu3

Texnuxa onpeoenenus

B nBe rpagynpoBaHHbIe TPOOUPKHU C MPUTEPTON MPOoOKoK oObeMoM 20 cm?
BHOCAT 1o 1 cM® aHanmu3upyeMoro BHHAa WM cokKa (KpacHble BHHA H
TEMHOOKpAIIEHHbIE COKH NpeABapUTENbHO pa30aBisitoT B 50 pa3, MyTHbIE BUHA U
coku GmibTpytoT). B mpoOupku nobasistor 1o 4 cM® JeHKOAHTOIMAHUIMHOBOTO
peaktuBa. OHa MpoOUpPKa CIYKUT KOHTPOJIEM, a BTOPYIO 3aKpbIBAIOT MPUTEPTOM
npoOKoil U HarpeBaloT B TedeHne 30 MUHYT B KUISIIEH BOJIsSHOW OaHe. 3aTem
NpOOHPKY OXJIAXKIAIOT XOJIOJAHON BOAOW M OMPENEISIIOT ONTHYECKYIO MIOTHOCTD
pacTBOpPOB B KaxJAOW mpoOupke Ha  (OTODIEKTPOKOIOPUMETPE  WIIU
criektpodoromerpe npu ajvMHE BOJIHBI A = 540 HM B KroBere mmpuHON 10 MM
IPOTUB JIENKOAHTOLIMAHUIUHOBOT'O PEAKTHBA.



Copepxanne neiiKoaHTOIMAHOB (MI/ AM *) paccUMTHIBAIOT O (opmyre

(4.1):
X=(M2—M1) - 104 1, (4.1)
rae J 1 u Jl, — onTryeckasl IUIOTHOCTh PAacTBOPOB 10 U IOCIIE
KUITSIYCHHS,
I - Ko3(puuueHT pa3doaBieHus;
104 - KO3 (PUIMEHT,  YYUTHIBAIOUIMNA  BEIUYUHY
MOJIEKYJISIPHON

HKCTUHKIUY [TUaHUNHA.
5.4 Onpenesienue oM eHoJI0B B MUBE U CyCJIe

Heobxooumvbie peakmuswi u nocyoa:

PactBop KapOOKCHUMETHIIEIUIIONO3bI (B MuKcep BHocAT 10 T uwucToi
HatpueBor conmu KMII, 2 r EJTA — stunenauaMuHTeTpaanerar AUHATPUEBAS
cosib, 500 cM® gucTHIIMpPOBaHHOW BOJABI). Bce mepemMemuBaroT J0 MOJIHOTO
pacTBopeHHs KOMOUYKOB. (CMeCh MOYKHO OCTaBUTh HA HOYb ISl MOJHOIO
HaOyXaHUsl U PACTBOPEHUSI KAPOOKCHMETHIILIEIUTIONI03bl. PacTBOp KOJIMYECTBEHHO
MEPEHOCAT B MEpHYI KoyiOy u noBojar jgo 1 am?. HepacTBopeHHBIE 4YacTHUIIbI
MOXHO YAQJIUTh HEHTPUPYTUPOBAHHEM MPUTOTOBICHHOTO pacTBopa. JKene3Hbld
peareHr (2,5 r KOpUYHEBOTO LUTpaTa ejie30-aMMOHuA TpexBaieHTHoro (2CsHsFe
xCgH707NH,4 - n H,O) pactBopsitor B 100 cm® 0,1 % pacTBopa yKCYCHOKHCIION
pTyTH). PactBop amMmMuaka (aMMuak KOHIICHTPUPOBAHHBIN Pa3BOAT B 2 oObeMax
BOJbl). IIpM OTCYTCTBUM YKCYCHOKHCIOW PTYTH MOKHO HPUTOTOBHUTH PAaCTBOP
KOPUYHEBOIO  LIMTpaTa  KEJIe30-aMMOHMS  TpexBajieHTHoro B 100 com®
JTUCTUJTMPOBAHHOMN BOJIBI.

DOTOANEKTPOKATIOPUMETP, KioBeTa wmupuHO 10 MM, neHtpudyra, Bechl
nabopaTtopHble, MWIMHAP BMeCTUMOCThIO 1 aM3, KosiObl MepHBIE BMECTUMOCTHIO
25,100, 1000 cm?, nuneTku BMeCTUMOCTBIO 10 cM>,

Pacxon nmuBa 20cM? Ha OIMH aHAJIN3.

Texnuka onpeoenenus

s ompeneneHusi oOIIEro KOJIWYECTBA MOMU(PEHOIOB B THUBE U CYCIe
npuMeHsieTcss MeToa EpymaHuca, OCHOBAaHHBIH Ha PEAKIMHA ATHUX BEMIECTB C
JIUMOHHOKHCJIBIM >KeJie30-ammoHueM (111) B mienounoi cpene.

[Tepen mpoBeneHHEM aHAIKM3a IMMBO OCBOOOXKIAIOT OT JUOKCHIA yTiepoja
BCTPSAXUBaHUEM B TeueHHE 10 MHHYT, MyTHOE MIHMBO WJIM CYCJIO IICHTPU(PYTUPYIOT.



B Mephyto kos10y BMecTUMOCTBIO 25 cM? BHOcAT 10 cM® mmBa wium cycna u 8 cm?
pactBopa kapoOokcuMetwiuesoao3sl  (KMII), TmiatensHo mnepeMenmBaroT,
no6asisitoT 0,5 cM? JKele3HOro peareHTa, BHOBb NepeMeluBaiot, 100asisoT 0,5
cM® pacTBOpa aMMHaka, IE€pEeMElIMBAIOT, JOBOAAT BOJOW JO METKH,
nepememmuBaioT. Yepes 10 MUHYT BBIACPKKH HU3MEPSIIOT ONTHUYECKYIO IIOTHOCTD
npu A = 600 HM B KroBeTe mmpruHON 10 MM IPOTUB TUCTUIUTMPOBAHHOMN BOJIBI.

Kontpons 1 — B MepHyt0 K010y BMeCcTUMOCThIO 25 cM®  BHocaT 10 cm?
nvBa win cycia, fooasistor 8 cm® KMII. Jlo6asmstor 0,5 cMm® pacTBOpa ammuaka,
NepeMEIIUBalOT, JOBOAST 10 METKH, BHOBb NEPEMEIIMBAIOT U BBIACPKHUBAIOT
10 MuHyT. B MOArOTOBJIEHHOM pacTBOpPE OMPEACISIOT ONTUYECKYH IUIOTHOCTH
pacTBOpa Kak B OCHOBHOM OIIBITE..

Kontpomas 2 — BmecTo nuBa 6epyT 10 cM® quCTUIIITUPOBAHHON BOBI, 3aTEM
BHOcAT 8 cM® KMII, 0,5 cM® pacTBOpa amMmuaka, MmepeMennBarT, JOBOIAT 10
METKHU BOJIOM, BHOBb IEPEMEIINBAIOT, BBIACPKUBAIOT 10 MUHYT U ONpenenstoT
ONTUYECKYIO TUIOTHOCTh PACTBOpPA KaKk B OCHOBHOM OIIBITE.

Conepxanue nonupeHonoB (Mr/ am *) HaxoasT o Gopmyne 4.2:

X=[A-(B+C)]-820 (4.2.)
rae A — onTryeckast INOTHOCTh PACTBOPA B OCHOBHOM OIIBITE;
B — ontuyeckas InIoOTHOCTH B KOHTpoOJIE 1;
C - onTuyeckas INIOTHOCTh B KOHTPOJIE 2;
820 xoadduiueHT nepecuera Ha MOAUGEHOBI.

5.5 OmnpeneneHue aHTOLUAHOTEHOB B IUBE U CYCJIe METOIOM
Iraiinepa u IITokepa ( B Moanuxanuu Ipeddepa )

H-OGyrtanon, consiHas kuciora, coaepxkamas 0,001 % sxeneza (154 wmr
FeSO,4 7H,O pactBopsitor B 100 cM; KOHIIEHTPUPOBAHHOW COJISTHOM KHCIIOTHI,
k 10 cm® »3TOro pacrsopa no0aBisar0oT 70 cM;® KOHLIEHTPUPOBAHHOM COJISIHOM
KHUCJHOTEI M BOJOM 1oBOAT 10 100 cm 3.

DOTORNEKTPOKOTIOPUMETP, BOASHAS OaHsl, MEpHBbIE KOJIObI BMECTHUMOCTBIO
25, 100 cm®, mpobupku rpagyupoBaHHbie Ha 15-20 cMm®, BeChl TEXHUYECKHE U
aHAJTUTUYECKHE.

Pacxon cyciio iy nuBo ScM® Ha OMH aHAIU3.

Texnuxa onpeoenenus

MeTo OCHOBaH Ha MPEBPAICHUH AHIIOIMAHTCHOB B aHTOIIMAHHUIUHBI TPU
00paboTKe MUHEPATBHON KUCIOTOM.



B Mepoil konbe BMECTUMOCTBIO 25 cm® cmech 5 ¢M? mMBa WIH CyCIa,
O0CBOOOXKIEHHOTO OT JAMOKCHAAa yrieponaa, 2 cm® koHueHtpupoBanHod HCI,
coaepxkaeit 0,001 % sxenesza, 10 cm® Oytanosna, HarpeBatoT 30 MUHYT B KUTISIIEH
BOJSTHOM OaHe, MocJie Yero OXJIaXAaroT U AOBOJAT 00beM 10 25 cm®. U3mepenue
ONTHYECKON TUIOTHOCTH PacTBOpa MPOBOAAT Ipu A = 550 HM, B KIOBETE MIUPUHON
10 MM ipoTUB OyTaHoOMA.

ConeprkaHue aHTOITMAHOTEHOB (MT/IM?) BBIYUCIISIIOT TI0 popmyiie (4.3):

X=]1-220 (4.3)

re: J1 — onTideckasi TNIOTHOCTh PacTBOPA;
220 — k03¢ HUITMEHT, YUUTHIBAIOIIWNA BEJIMYMHY MOJIEKYJIIPHON
HKCTUHKIIUU aHTOIIMAHHINHA.

5.6. AHanu3 pe3yjibTATOB MCCJIEI0BAHNUS

Pe3ynbraThl Mmony4eHHBIX HCCIEIOBaHUN CBOIAT B Tabiuue 4.1 u nenaror
BBIBOJI O COOTBETCTBUHU TMOJYUYEHHBIX PE3YyJIbTAaTOB [0 COACPNKAHUIO (PEHOJIbHBIX
BEIIECTB B UCCIIENYEMBIX OOBEKTaX C JIMTEPATYPHBIMH JTAHHBIMU.

Tabmumna 4.1
Conepxanue (HeHOJbHBIX BEIIECTB B UCCIETYEMbIX 00BEKTAX

OOBekT HaumenoBanue Conepxanue (peHOJBHBIX BEIIECTB,
UCCIIeIOBaHUS (heHOTBHBIX BEIIECTB UX pa3MEpPHOCTh
1.benoe cronmoBoe OO6miee conepxaHue 350 mr/om?
BHHO (heHoI0B
U .4
KonTposabHbIE BONPOCHI
1. Kakwue BemiecTBa OTHOCATCS K OMO(DIaBOHOMIAM.
2. IlpuBenure xknaccudukanuio PeHOJbHBIX BEIIECTB.
3. Kakue dnaBonou bl 0051a7at0T P-BUTaMUHHON aKTUBHOCTBIO.
4. Kak BIUAIOT HAa OpraHu3M 4esjaoBeka OMo(IaBOHOUIBI.
5. KakuM u3MeHeHUsM MojBepraroTcs (PeHOJIbHBIC BEIeCTBa MpU TepepadoTke

PACTUTEIIBHOTO CBIPbSL.
6. Ha ueM ocHOBaHBI METO/BI ONIpeAETCHUS (PEHOTBHBIX BEIIECTB.



7. Kaxkue (peHOnbHBIE BElIECTBA IPEUMYLIECTBEHHO HAXOATCS B KPACHOM BHHE H
TEMHOOKPAIIIEHHbIX COKaX.

8. Kakoe BinusHHME OKa3bIBalOT AyOWJIbHBIE BELIECTBA HA KauyeCTBO T'OTOBOIO
N1BA.

9. Kak uzmensitorcs 1yOUIIbHBIE BEIIECTBA IIPU 1epepabOTKe ChIPhSI.

IIpakTuyeckoe 3ansiTue Ne 6 (8 u)

Tema «Onpenesenue kejne3a B Chipbe U FOTOBBIX MPOAYKTAX)

Heas padorbl: M3ydyeHne cocTaBa M 3HAYEHUS] MUHEPAIbHBIX BEIIECTB B
ChIpb€ M TOTOBBIX MpoaykTax. OCBOEHHE METOJOB HCCIEIOBaHUS JKele3a B
MUIIEBBIX CUCTEMAX.

6.1 Onpenesienne xkese3a ¢ OPTOPEeHAHTPOJTUHOM

Heobxooumvbie peakmuswt u nocyoa:

OcHoBHOI pacTBOp »kene3a (cojib Mopa) ¢ MaccoBoil KOHIeHTpaiuen 1
r/nmM® (0,702 t comum Mmopa FeSO4 (NH4),SO4 H,O pactBopsitor B BojE,
coaepxKaleu 0,4 cM® 16 % pacTBOpa CEpHON KHUCIIOTHI, U JIOBOJAT 00BEM
Bojoil 1o 100 cm’. B 1 cM® npuroToBieHHOro pactBopa coaepKutcst 1 mr
xKesesa JIBYXBaJICHTHOTO. OcHoBHOI1 pacTBop MIPUMEHSIIOT
CBEXEMPUTOTOBICHHBIM. JIyisi mpuroTtoBnenus pabodero pactBopa 10 cm?
OCHOBHOI'O pacTBOpa BHOCAT B MepHYIO koyiOy Ha 500 cMm® u 00beM JOBOASAT 10
METKH PACTBOPOM CEPHOM KHMCIJIOTHI, KOHLIEHTPALUEH 0,01 mons/am?. s
aHanmuza HeoOxogumo 21,5 cm® pactBopa. ['mapokcuiamuHa TUAPOXIIOPH]L
(conmsHokuCHBIM pacTBOp) (10 T TUAPOKCHUIAMUHA THUIPOXJIOPHIA, B3BEHICHHOIO
Ha aHAJIMTHUYECKHX Becax, pacTtBopsioT B 300 cM® Boubl, mobaBisor 17 cm 3
KOHIICHTPHPOBAHHOM COJITHOW KHUCIOTHI U 00BEM JOBOJSAT JO METKH B MEPHOM
ko6e Ha 1am?). J{ns ananuza Heobxomaumo 100 cm® pactBopa. OpTodeHaHnTpoIMH
(0,25 r oprodenantTponrHa pacTBopsitoT B 20 cM®> mEpeHOCAT B MEPHYIO KOJIOYy
BMecTuMocThi0 100 cm?, nobGamnsitor 20 cm® STWIOBOrO CHUPTA, TMOCIHE
pacTtBopeHusi OopTOdEHAHTPOJIWHA O0BEM JOBOJAT BOJOW 10 MeTKu). Harpuii
YKCYCHOKUCIIBIM 3-BOJIHBIN, pacTBOp 200 1/ AM®> WM aMMOHHMM YKCYCHOKHCIIBIA -
180 1/ mm3.

Pacxon BuHaA, muBa, cOoka Ha OJHO ompeaenaeHue S5-50 cm?, pacxon
pacTuTenbHOro ceipbs — 10 T.

Texnuka onpeoenenus
B BuHOJEIBUYECKON MPOAYKIIMU U MHUBE COJACP)KAHUE Keje3a ONMPEeIsitoT
kojopumeTpudeckum merogom (I'OCT 26928 —86), ocHOBaHHBIM Ha pEaKIUU



OpTO()EHAaHTPOJIMHA C HOHAMHU JIBYXBaJ€HTHOro xeine3a B obmactu pH 4,0-4,5, c
00pa3oBaHMEM KOMILUIEKCHOIO COEJIMHEHMS, OKPAIIEHHOTO B OPaH>KE€BO-KPAaCHBIN
I[BET.

B mepnyto konby BmectumocTthio 50 cm? BHOCAT 10 cM? OTHUIBTPOBAHHOTO
HanuTKka wuim coka, 10 com® COJITHOKHCJIOTO pacTBOpa TUAPOXJIOpHUJIA
ruapokcuiamMuia U 1 cm® pacTtBopa OpTOPEeHAHTpOJIEHA, MEPEMENINBAIOT U
OCTaBJISIIOT Ha 15 MuHYT, 3arem BHociaT 10 cM® pacTBopa yKCYCHOKHCIIOTO
aMMOHUSI WM YKCYCHOKHCIIOTO Hatpus. OO0beM JOBOAST 10 METKU BOJON H
ONPEIENSAI0T ONTHYECKYIO MIIOTHOCTh PACTBOPA MO OTHOUIEHUIO K KOHTPOJIBHOMY
pactBopy pu A =490 HM B KtoBeTe MIUPUHON 20 MM.

JUiss  TpUTOTOBJIEHUS KOHTPOJIBHOTO pacTBOpa B MEpPHYIO  KOJOy
BMeCTUMOCTBIO 50 cM® BHOCAT Takoil ke 00beM HanuTka, 10 cM® COJNISTHOKHCIIOTO
TUAPOKCUIIAMUHA, TEepEeMENIuBalT, depe3 15 wmuHyT npobamisior 10 cm?
YKCYCHOKHUCJIOTO aMMOHUS WJIM YKCYCHOKHUCJIOTO HaTPUSl U JAOBOJSAT COAEPKUMOE
KOJIOBI 10 METKH BOJIOM.

IIpn ucnbpITaHMKM KpPAacHBIX BHH M TEMHOOKpPAIICHHBIX COKOB 10 cm’
HanmuTKa cMmemuBatoT ¢ 10 cM® COJITHOKHMCIIOrO pacTBOpa TUIpPOKCUIaMHUHA
TUAPOXJOPU/IA, BBIAECPKUBAIOT B KUMSAIIEH BOAsHOW OaHe 3-5 MUHYT,
MOJIYYCHHBIA PACTBOP MEPEHOCAT C MPOMBIBHBIMHU BOJaMH B MEPHYIO K0JIOy Ha 50
cm®, poGaBmsitor 1 cM® pactBopa oprodenantponmHa. KoHTponem CIyKUT
pacTBOp: B MEpPHYIO KOJOy Ha 50 cm® BHoOcar 10 cm’  COJITHOKHCIIOTO
ruipokcunamuba, 1 cm® pactBopa oprodeHanTpoiauHa. Yepes 15 mMuHyT B 00€
k01061 BHOCAT 10 cM® pacTBOpa yKCYCHOKHUCIIOTO aMMOHHUS WJIM YKCYCHOKHUCIIOTO
HATpHs, TOBOAAT BOJOM 1O METKU U ONPELIISIOT ONTHYECKYIO INIOTHOCTH MPH TEX
Ke mapaMmeTpax.

[To xannbpoBoUHOMY TpaUKy HAXOASIT MAcCy Keyesa.

st moctpoeHus: KanuOpoBoyHOro rpaduka B MepHble KojaObl Ha 50 cm?
BHocaT: 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 cm® paGouero pactBopa coiau Mopa, 3To
coorBerctByer 10, 20, 40, 60 ,80 ,100, 120 Mxr sxene3a. 3aTeM B KOJIOBI
n00aBAr0T 10 10 cM? COJITHOKHCIIOrO pacTBOpa THIPOKCUIAMUHA THAPOXIIOPUIA
u 1 cM® pactBopa opToeHaHTpOIMHA, TEPEMENTNBAIOT, OCTABIISAIOT HA 15 MUHYT.
3atem BHocAT 1o 10 cM® pacTBOpa YKCYCHOKHUCJIOTO aMMOHMSI WU
YKCYCHOKHCJIOTO HATpus, OOBEM JOBOJISAT 10 METKHA BOJOW, NMEPEMEIIMBAIOT U
ONPEAEIIIOT ONTUYECKYIO TUIOTHOCTh PACTBOPOB IO OTHOIIEHUIO K KOHTPOJIBHOMY
pactBopy. KoOHTpOnBHBI pacTBOp TOTOBAT 0O€3 pgoOaBimeHus xkenesa. [lo
pe3yybTaTaM TOJYYCHHBIX JAaHHBIX CTPOSIT KaTMOPOBOYHBINA TpaduK, T1IE MO OCU
OpJIMHAT OTKJIAJbIBAIOT 3HAUYCHHE ONTHUYECKOW IUIOTHOCTH pacTBopoB (1), a mo
ocH a0cCluKcC — Maccy »*eje3a B MK, BBEICHHOT'O B pACTBOP CPABHEHHSI.



MaccoByto KOHIICHTPAIIUIO Kejle3a B MPOIYyKTax B MI/IM BBIYUCISIIOT T10
dbopmye 5.1:

X=m/V (5.1)

rae M — Macca jkelie3a, HalJieHHas TI0 KaJuOpPOBOYHOMY I'paduKy,
MKT;
V — 00beM HAIIUTKA, B3ATHIM HA aHAIIA3, CM>,

6.2 OnpeneseHue xxejie3a ¢ KaJIMeM ’kKeJIe30CHHEPOAMCTHIM

Heobxooumvie peakmueswt u nocyoa:

10 % pacTBOp COJHOW KHUCJIOTHI, MEPEKUCh BOJOPOJA, KaJUid
KEJIE3UCTOCUHEPOAUCTBIA  (KeNTask KpOBSHAs COJb) CBEXENPHUIOTOBICHHBIN
1% pacTBOp, OCHOBHOM CTaHJAPTHBIA PACTBOP KEJIE30aMMOHHUMHBIX KBAaCLOB
(0,8640 r ke;me30aMMOHUWHBIX KBacuoB pactBopsaroT B 200 cm 2
JUCTUJUTUPOBAHHON BOJBI B MEPHOM K0JIOE BMECTUMOCThIO 1 nMm3, mobGammsitoT 4
CM® KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI M JAOBOASAT BOAOM 10 METKH, 1 cm?
pactBopa coaepxkurt 0,1 mr xenesa).

DOTORIEKTPOKOJIOPUMETP, KIOBETA TOIMMUHON 20 MM, BEChl TEXHHUYECKUE U
aHAJIUTUYECKHE, KOJIObI MepHble BMecTUMOCThIO 50,100 cMm?, mnuneTku
BMecTUMOCThIO 1, 2, 5, 10, 20, 25 cv®, nmmmaapsl BMectuMocThio S0 u 100 cm?,
KOJIOBI KOHUYECKHE BMecTUMOCThIO 150, 250 cm?, BopoHKH, OaHs BojsiHas, Oymara
buabTpOBaNBHAS.

Pacxon BuHa, muBa, coka Ha oAHO omnpeneneHue S50 cm?, pacxon
pacturenbHOro ceipbst 10-20 r.

Texnuka onpeoenenus

CymHOCTh JaHHOTO METOJla 3aKJIKYaeTcsi B 00pa30BaHUM KOMIUIEKCHOTO
COCIMHEHMsSI CHUHEro I[BeTa OEpJIMHCKON a3ypH, MpU B3aMMOJEHCTBUU HOHOB
TPEXBAJIEHTHOI'O JKEJIe3a C )KEJITOW KPOBSIHOM COJIBIO.

[lepen anamuzoMm HccieayeMble HAIUTKH PEKOMEHAYETCS OT(UIbTPOBATh.
ITpu ucciienoBaHUMM IUIOJOB M SrOJ B3BEIIMBAIOT HaBecky 10 r, mepeHocsT B
CTYNKY W U3MEJbYAIOT C HEOONBIIUM KOJUYECTBOM JUCTUIUIMPOBAHHON BOJBI B
tedeHrue 10 MuHYT. 3aTeM HaBECKY KOJUYECTBEHHO MIEPEHOCAT B MEPHYIO KOJIOY
Ha 100 cM® w© JOBOIAT 1O METKM BOJIOH, (QUIBTPYIOT 4epe3 OyMakKHbIN
ckiaguarbii GuiabTp. s aHaM3a UCHOoaB3YIOT MOArOTOBICHHBIN (PUIIbTPAT.



B Mepnyto konOy Bmectumoctbto 100 cM® ormepuBaroT nunerkoud 5; 10
win 20 cm® ucclieyeMoro HaluTKa Wid nody4yeHHbl ¢unbtpar. KoauuectBo
oOpa3sia 3aBUCUT OT OXHJAAEMOI'0 COJEpKaHUs XkKeye3a B UCCleyeMoM oOpasle,
HalpuMep: B BUHOIPAJHOM BHUHE eje3a Oouiblle, 4YeM B KOHbAKE. B MepHyIo
Kos0y n06aBisitoT 5 cm® 1 % pacTBopa COJISIHOM KMCIIOTHI, OJJHY KaIUIIO MEPEKUCH

BOJIOPO/IA, 4 cMm?

pacTBopa KaJus KEJIE30CUHEPOJUCTOrO,
cBeXXernpurotosiieHHoro. ConaepxumMoe KoOJ0 JOBOASAT JO METKH BOJOM,
nepeMemmBatoT u yepe3 30 MUHYT, nociie (POPMHUPOBAHUS OKPACKH, ONPEACIISIOT
ONTUYECKYIO IUIOTHOCTh pacTBOpa Ha (hOTOIEKTPOKOIOpUMETpe Tpu A= 590 HM
(kpacHbIli CcBeTOQWIBTP) B KioBeTe TONMMHOW 20 MM. [l mpuroroBieHus
pacTBOpa CpaBHEHUSI OTMEPHUBAIOT TAKOE K€ KOJIUYECTBO UCCIELYEMOTO PacTBOpa
B MepHyIo koi0y Ha 100 cM?, moGaBmsitor 5 cm® 1 % pactBopa costHOM
KHCIIOTBI, OJIHY KAaIUTI0 IIEPEKHCH BOJOPOJA, M JOBOAAT JO METKH BOJOM,
nepeMelmBaT. B Tex ciaywasx, Korjaa Mpu aHaldu3e LBET ONBITHOIO pacTBOpa
NOJIy4aeTCcsl TEMHO-CUHUM, HEOOXOAMMO Ha aHajiu3 OpaTh MEHbIIEE KOJIUYECTBO
o0Opasna, Korja pacTBop OeclBETHBIN — OpaTh OoJbIlIee KOTMYECTBO 0Opasiia.

[To xannbpoBOYHOMY TpaUKy HAXOASIT KOHIIEHTPALIMIO JKeJe3a.

Jjist mocTpoeHusi KaauOpoBO4YHOro rpaduka B MepHble Koiaobl Ha 100 cm?
BHocaT 0,1; 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 cM? OCHOBHOrO CTaHAApTHOTO pacTBOpa
KEJIe30aMMOHUIHBIX KBaclOB (CBEXKENPUTOTOBIECHHBIM pacTBOp). B kaxmyro
koi0y moGaBnsitor mo 5 cm® 1 % pacTBOpa CONSTHOM KHCIIOTBI, OJHY KaruTio
NEPEKUCU BOAOPOJIA, 4 CM? pacTBOpa JKEJIE€30CUHEPOIUCTOTO Kajausl U JOBOJST 10
METKHU BOJOU. [loirydeHHBIN pacTBOp NEPEMEMIMBAIOT U BhIIEpKUBatOT 30 MUHYT,
3aTeM OIPEAEIISIOT ONTHYECKYI0 TUIOTHOCTh PAacTBOPOB MPH TEX ke MapameTpax.
B kaudectBe pacTBOpa CpaBHEHHS HUCIOJB3YIOT AUCTUIUIMPOBAHHYIO BoAay. [lpu
BBIJICP)KKE pacTBOpPOB (OPMHUPYETCS 1BET OT OJIeIHO-TOIYyOOTro 10 CHHETO.
ConepxaHue kene3a B IMOJYYEHHBIX CTAHIAPTHBIX pacTtBopax coctasisier 0,1;
0,2; 0,5; 1,0; 1,5; 2,0; 3,0 mr/om3.

Jlis pacueta conep:KaHUs Keje3a B UcCleAyeMblx oOpaslax, He00X0IUMO
KOHIICHTPAIIUIO JKeJjie3a, HAlICHHYIO 0 KAIMOPOBOYHOMY T'paduKy YMHOXHUThH HA
kordunrent pazdasnenus. Hanpumep: Ha ananu3 B3aro 10 cm® s16;104HOTO COKa,
CJIeI0BaTeIbHO, KPAaTHOCTh pa3dasieHus coctaBut 10.

6.3 AHaJyu3 pe3yJIbTATOB MCCJIET0BAHUSA

Pe3ynbpraTel cBOAAT B Tabnuie 5.1 ¥ aenaroT BBIBOJ O COAEPKAHUM Keye3a
B HUCCJIEYEMbIX O0ObEKTaX.

Taomuna 5.1



ConeprkaHue xenne3a B UCCIeAyEeMbIX 00beKTax (Mr/am?)

Hccnenyemslil 00bEKT Copnepxanue xenesa

Buno BHHOT'PAIHOC

COoK s10JIOUHBINA

U r.n.

KonTposbHbIe BONIPOCHI

Kaxkune BeniecTsa OTHOCATCS K MaKpPOIJIEMEHTaM.

Kaxkne BemecTsa OTHOCATCA K MUKPOIJIEMEHTAM.

[1yTy mocTymuieHus: MUHEPAJIBHBIX BEIIECTB B OPTaHU3M YEJIOBEKA.
OxapakTepu3yuTe METOIBI OIIPEACIICHUS KEIE3a.

Kakyro ponb UrparoT B OpraHnu3Me 4ejJ0BEeKa MUHEPAJIbHbIE BEILIECTBA.

o0k whE

KakoBa CyTouHasd HOTpe6HOCTB YCJIOBCKA B MUHCPAJIBbHELIX BCIICCTBAX.

IIpakTuyeckoe 3ansiTue Ne 7 (8 4)

Tema: «OnpenesieHue 0011ero coepKaHNsi MUHEPAJIbHBIX KOMIIOHEHTOB
(30J1b1) B IMILIEBBIX CHCTEMAX»

Hean pabornl: M3ydeHuwe poii W 3HAYCHHS MHUHEPAIbHBIX BEIIECTB B
MUIIEBBIX CHUCTEMaX, OCBOCHHWE METOJIOB OIPEJEICHUsS COJEp)KaHUS 30JbI B
POJIYKTE.

B 3aBUCMMOCTH OT KOJIMYECTBA MHUHEPAIBbHBIX BEIIECTB B OpraHU3ME
YeJIOBeKa W MUIIEBBIX NPOAYKTaX UX MOAPA3JACISAIOT HAa MakKpo- U MHUK-
poanemenThl. Tak, ecu MaccoBast 10JI 3JIEMEHTa B OpraHu3Me MpeBbI- maet 10-2
%, TO €ro cieayeT CuUuTaTh MakpodIeMeHTOM. Jlojisi MHKpOdJie- MEHTOB B
opranu3Mme coctasisier 10-3... 10-5 %. Ecnu congepkanue sie- MmeHTa Huke 10-5
%, €ro CUUTAIOT YJIHTPAMUKPOIIEMEHTOM.

K makposneMeHTaM OTHOCST Kalui, HATpHM, Kajablui, MarHuii, docdop,
XJIOp, CEepY.

MUKpO3JIEeMEHTBl YCJIOBHO JENSIT Ha JBE TPYNmbl — aOCOJIOTHO, WIIA
KU3HCHHO, HEOOXOIWMBIE MHUKPOIJIEMEHTHI (KOOambT, JKele30, Meib, IHHK,
Mapralen, uoa, Opom, ¢TOp); TaKk Ha3bIBaeMbl€ BEPOSITHO HEOOXOIUMBbIC
MUKPORJIEMEHTHI (IIOMUHUM, CTPOHUUNA, MOJHUOJEH, CEJICH, HUKENb, BaHAAUN U
HEKOTOPBIE IpYyTHE).

MuKpO3JIeMEHTBl HAa3bIBAIOTCS JKU3HEHHO HEOOXOJMMBIMU, €CIU TPU HX
OTCYTCTBMU WJIM HEAOCTAaTKE HapylIaeTcsi HOpMallbHasi KU3HEAESATEIbHOCTh
opranusma. K nHambonee nepunuTHHIM MUHEpPATbHBIM BEIIECTBAM B MHUTAaHUHU



COBPEMEHHOT0 YeJIOBEKA OTHOCATCS KaJbLUM U XKeIe30, K U30BITOYHBIM — HATPUH
u docdop.

3o07a TpeAcTaBigeT COOOM MHUHEPATbHYIO YacTh MPOAYKTA, IMOITYYEHHYIO
1ocJjie CKUTraHus OpPraHWYEeCKUX BeliecTB. B cocTaB MuHEpalbHBIX BEIIECTB
BXOJIAT XJIOPUCThIC, KapOOoHaTHbIE, (ochopHbIE M CyIb(haTHBIE COJIU Kajus,
HATpHsl, AMMOHMSI, MarHus, Kaiblius. B HEOONbIIUX KOJIWYECTBAX B 30JI€
COJICP)KUTCS JKEIe30, B MHKpOAO3aX — MeAb, LIMHK, CTPOHIMMA, Oapwmii, Oop,
KPEMHHUM, OJIOBO, MOJMOJEH, KOOanbT, HUKeNb U Ap. ColepkaHUs 301bl JAeT
MpUOIMKEHHOE MPEICTABICHUE O KOJTUYECTBE MUHEPAIbHBIX BEIIECTB B MPOAYKTE,
TaK Kak MPOILIECC O30JEHUS MOXKET CONpPOBOXKIATHCS HM3MEHEHHUEM HX COCTaBa.
Hamnpumep, B 3aBUCH- MOCTH OT YCIOBUH 030J€HUSI KapOOHATHI MOTYT YaCTHYHO
WIM TIOJTHOCTBIO TMpEBpaIiaThCsi B OKCHBI C BBIACICHHEM JIBYOKHUCHU YTIEPOJa;
oprodocdatsl — B mupodocdhatsl; cyabGUasl — B CyIb(haThl; HUITPUTHI U HUTPATHI
YaCTUYHO  MepexoAsT B  Okcuabpl. [loBbllieHMe  TemmepaTypbl  MOKET
CONMPOBOXKAATHCS MOTEPSIMU cephl, Pocdopa, xyopa. [Ipu 0301€HUN TPOIYKTOB,
COJICpKAIlIUX OTHOCUTEIBHO BBICOKOE KOJUYECTBO XJOPHUJIOB, MOTYyT Ha-
OJro1aThes MOTEPH JKeJie3a, CBUHIIA, ATIOMUHUA U Meu Onarojgaps oOpa3oBaHUIO
JETY4YUX XJIOPUJOB ITHX METAIOB. B cOCTaB 30J1bI BXOJAT 3JEMEHTHI, KOTOPHIC
COJIEPKAIIMCh B OPraHUYECKUX KOMIIOHEHTaX MPOAYKTa JO €ro MUHEpaIu3aluu.
[Ipu ompeneneHHbIX YCIOBUSIX MHHEpAIM3alUU MPoO MOXET OBITh OOecreyeH
CPaBHUTEIIBHO TMOCTOSIHHBIM  COCTaB  30JIbl, 4YTO IMO3BOJISIET  MOJIYYUTh
COMOCTaBUMbIE pe3yJibTaThl. B HacTosee Bpems Il ONpeAesieHus COJIEp KaHUs
3016l MCHOJB3YIOT HECKOJIBKO METOJOB: METOoJ 0e3 NpeaBapUTeIbHOTO
BBICYIIIMBAHMS HABECKH, YCKOPEHHBIA METO/ U METO]I ONPEICTICHUs] MUHEPATbHBIX
BEILIECTB, HEe pacTBOpUMBIX B 10 %-M pacTtBope coisiHOM kucnoTel. Meroa 6e3
MPEABAPUTEIBLHOIO BBICYIIMBAHUS HABECKM NPUMEHAIOT B TOM CIlydae, €Clu
coJiep’KaHMe Baru B mpoaykre He npebimaet 20 %

JInsi TOBBINIEHUSI CKOPOCTH O30JICHUSI M CHUXKEHHUSI TIOTEPh JIETYYUX
KOMITOHEHTOB K HAaBECKE MPOJIyKTa Maccoil OKOJIO 2 T, B3BEIICHHON C TOUHOCTHIO
JI0 TPETHEro 3HaKa mocJie 3ansaToi, fodasisitor 0,2—0,3 r anerara Marausi, a30THOU
KHUCIIOTBl M €€ COJIeH, CEpPHYIO KHCIOTYy, MEpOKCHI Boaopoja. OpraHMYecKyro
4acTh MPOJIyKTa CXKUTaroT 1ipu temieparype S00-800 C.

MaccoByto 10110 30J1bI (B IPOLIEHTAX) BRIYUCISIOT 10 dopmyre o 100, 2 1 3
m m m (6.2) rae m — HaBecKa UcciaeayeMoro oopasia mpoaykra, T; ml — macca
THUTJIS, T; M2 — Macca TUTJIS ¢ 30JI0H, T.

IpakTuueckoe 3ansaTue Ne 8 (8 u)



Tema: «OmnpeaesieHne AKTUBHOCTH (epMEHTOB B CbIpbe M TOTOBBIX
NMPOAYKTAX)

Heas pa6Gorbl: M3yuenue knaccuukanmi U CBOMCTB (PEpPMEHTOB.
OcBoeHuE METOJOB OIpPEACNICHUs AKTUBHOCTH (DEPMEHTOB 3€PHOBOTO CHIPbS U
(dbepMEeHTHBIX TTpenapaToB.

8.1 Omnpenenenne aMWIOJIMTHYECKOM AKTUBHOCTH €0JI01A

Heobxooumvbie peakmuswt u nocyoa:

1 M pactBop NaOH, 1,0 M pactBop ioga, 1 M pacTtBop cepHON KHUCIOTHI,
0,1 M pactBop THOCYnb(hara HaTpus, 2 % OydepHbIii pacTBOp Kpaxmaia,
arneTaTHbIi OydepHsbIii pactBop pH 4,3.

Mepsblii  1tWIMHAP BMECTUMOCTHIO 500 cM?, CTEKJIsSHHBIM CTakaH
BMecTUMOCThIO 500 cm?, MepHas kojbOa BmecTuMocThio 200 cMm?, mumeTku
BMectumocTbio 100, 50, 10, 5 cm?, koHHMUecKast KoJi0a BMEeCTUMOCTRIO 250 cMm3,
BOJIsiHAs OaHsl, BJIEKTPUYECKasl TUINTa, BOPOHKA, GUIbTpOBaIbHAs OyMmara.

s ananmmn3a Heooxoaumo 20 r conoma uiau 40 T saMeHs.

Texnuxa onpeoenenus

s ompenesieHusl aMHJIOJUTUYECKON aKTMBHOCTHM HCHOJIB3YETCS BOJHAS
BBITSDKKA STUMEHS, CBEXEMPOPOCLIEr0 WIM CyXoro cojona. Ilpu wmcciaenoBanuu
SYMEHS HCMOJb3YIOT HABECKY SUMEHHON MyKH B 40 I, TP HCCIEN0BAHUM CYyXOTO
comoaa -20 1, a MpPU HCCIEJOBAHUU CBEXENPOPOCIIETO COJIOAA, OCOOEHHO B
nocieHne CyTku npopamuBanus — 10 r. CBexxenpopociinii oo OTACIIOT OT
POCTKOB, M3MEIJIbYAIOT Ha MSCOPYOKe, B CTYNKE WU JaOOpaTOpHON MeEIbHUIIE.
Hasecky myku (10-40 r) moMemaroT B CTEKJISHHBIN cTakaH BMecTUMOCThiO 500
cM?, noGaBisior 450 cM® MUCTHILUIMPOBAHHOW BOJBI, MPOBOJSAT SKCTPAKIIMIO B
TeyeHue | yaca Ha BojasgHOU Oane mpu Temmneparype 40°C npu nepuoandeckom
NMOMEUIMBAHUU W CTEKJISIHHOM Tajouykol cojepxkuMoro crakana. CrakaH
OXJIQXKIAIOT MOJ CTPyEeH XOJOJHOM BOJBI M JOBOJAAT HAa TEXHUYECKUX Becax 0
Maccel 520 1. ComepkuMoe CTakaHa TMEepPeMENIMBalOT U (UIBTPYIOT Yepe3
ckJaguarbii OymaxxHeii GunbTp. [lepBbie mopiuu QuibTpaTta BO3BpallalOT Ha
bunbTp.

B mepnyro kon0y Bmectumocthio 200 cm? numeTtkoi ormepuBaroT 100 cm?
2 % pacTBOpa Kpaxmalla M BBIICPKMBAIOT KOJIOYy Ha BOJSHON OaHe mpH
temriepatype 20 °C B teuenue 20 muHyT. 3areM B KoiOy noOaBisOT 5 cm?
COJIOZIOBOM BBITSKKH, COAECPKUMOE KOJIObI NEPEMEIINBAIOT U BBLACPKUBAIOT Ha
BoAsiHOM Oane mpu temmneparype 20 °C B Teuenue 30 MHHET Il TMAPOJIM3A
Kpaxmaa, 1mocJje 4ero npouecc ruAposin3a OCTaHaBIMBAIOT JTo0aBieHueM 3 cm® 1



M pactBopa NaOH. Konly 10BOJAAT AUCTUUIMPOBAHHOM BOJON 10 METKU M
NepeMeIInBatoT.

OtmepuBator 50 cM® ocaxapeHHOrO pacTBOpa KpaxmMalia B KOHUYECKYIO
KoJ0y BMecTUMOCTBIO 250 cm?. Jlanmee B kosbe BHOcAT 25 cm® 0,1 M pactBopa
rona, 3 cm® 1 M pacrBopa NaOH, nepeMemnBaroT, BBIIEPKUBAIOT B TEMHOM
MecTe 5 MUHYT IIPM KOMHATHOM TemmepaType. 3aTeéM B pacTBOp 100aBisAwOT 4,5
cm® 1 M pacTBOpa cepHOIl KHCIOTHI, IEPEMEITUBAIOT U OTTUTPOBBIBAIOT U30BITOK
nona 0,1 M pactBopoM THOCY/Ib(haTa HATPUS 10 0OECIIBEUMBAHUS
pacTBOopa. MHIMKATOPOM CIYKUT COAEPKALIUICA B PACTBOPE HEOCAXapPEHHBIN
Kpaxmas, IpUAAIIIUNA pacTBOPY CUHUU LIBET.

KomnuectBo 1oja, MOMIEAIIEr0o HAa OKHUCIEHUE MAalbTO3bl, JOJIKHO
HaxOJWUThCS B mpenenax 5-15 cm®. Ecniu B peakumu cBsi3biBaeTcs Oosee 15 cm?
Hoaa, TO OMBIT MOBTOPSIIOT C BBITSKKOW, MpUroToBiIeHHON U3 10 T comoxaa, ecinu
K€ KOJIMYECTBO CBS3aHHOTO HOjia MEHEE 5 CM?, TO OIBIT MOBTOPSIIOT C BBITSIKKOM,
npurotosiieHHoU u3 40 r conopa.

B mpoBeneHHOM omnpeaesnieHnH 0oO0IIee KOJIMYECTBO HOJla pacxojyeTcsl He
TOJIbKO Ha OKHCIEHHE OO0pa3oBaBLIEHCS MalbTO3bl, HO M CBA3BIBACTCS
BEIIIECTBAMU COJIOJIOBOM BBITSDKKM M Kpaxmana. [loaToMy ompenensioT U B
pacueTrax yUYUThIBAIOT CIAEAYIOUIME MTONMPABKHU.

[TormpaBka Ha COJOIOBYIO BHITSKKY. B KOHMUECKYIO0 KOJIOY BMECTUMOCTBIO
250 cMm® ormepuBarOT 12,5 oM BBITSDKKU, pgoOamisgoTr 37,5 com?
JUCTUITUPOBAHHOM BOJIbI. OOUIM 00BEM TOTKEH COCTaBIISITh, KAK 1 B OCHOBHOM
onsiTe 50 cm?. 3areM B kon0y pobasistor 25 cm® 0,1 M pactBopa ioaa, 3 cm® 1
M pactBopa NaOH, nepememmBaroT, BbIICPKUBAIOT B TEMHOM MECTE€ 5 MUHYT.
3arem B pactBOop nobammsitor 4,5 cm® 1 M pactBopa CepHOW KHCIOTHI,
nepemMemuBaloT U oTTuTpoBbiBatoT 0,1 M pactBopoMm Tuocynbdara HATpus 10
oOeciBeunBaHusl pacTBopa. Tak Kak B OCHOBHOM ormbITe 50 cM® peakiMOHHON
CMECHU COJepKaT 1,25 cMm® coog0BOIl BBITSKKH, TO MPH pacdyeTax OepyT
JIECATYIO YaCTh HAICHHOW BEJTUYUHBI.

[TonpaBka Ha pacTBOp Kpaxmayia. B KOHHMYECKYyIO KOJIOY BMECTUMOCTHIO
250 cm® ormepuBarot 25 cm® OydepHoro pactsopa kpaxmana, 106asisoT 10 cm?
0,1 M pactBopa ioga u 3 cm® 1 M pactBopa NaOH, mnepememmBaroT u
BBIJICP)KMBAIOT B TEMHOM MECTE€ 5 MHUHYT. 3aTeéM pPacTBOpP MOAKUCISIOT
nobasnenuem 4,5 cm® 1 M pactBopa cepHO#l KHCIOTHI U oTTUTpOBBIBatoT 0,1 M
pacTBOpOM THOCYIb(haTa HATPHS 10 00eCIBEUNBAHUS pacTBOpA.

PacueT aMuI0IuTHYECKON aKTUBHOCTH IPOBOIAT 0 hopmyiie 6.2:

AC=(a- (% +¢)) ‘K171, (6.2)



rae: a - konnuectBo 0,1 M pacTBopa 1013, CBSI3aHHOTO B OCHOBHOM
OIIBITE, CM?;

B - koiudectBo 0,1 M pacTBOpa Hojaa, CBA3aHHOTO C COJIOJIOBOM
BBITSIKKOM, CM?;

¢ - konuuectBo 0,1 M pacTBOpa o, CBA3aHHOTO C PACTBOPOM
Kpaxmasna, cM?;

K- ko3¢ purmenT pa3daBieHus Coa010BOM BBITSDKKU B ONbITE (IIPH

ucrionb3oBanuu 10 r conoma K=4, mpm 20 r K=2, mpu 40 r
K=1);

17,1 - yucno Mr MasibTO3bI, SKkBUBaieHTHOE 1 cM® 0,1 M pacTBOpy
nona.

KomnuectBo 0,1 M pactBopa ii0oja, CBSI3AHHOTO B OCHOBHOM OIIBITE
paccUuTHIBAIOT 10 popmylie 6.3:

A=25-d , (6.3)

rae d - koiruectBo 0,1 M THOCYb(aTa HATPHsI, MOMISAIIETO Ha
TUTPOBAHHE B OCHOBHOM OIIBITE.

KomnuectBo 0,1 M pacTtBOpa iona, CBI3aHHOTO C COJIOJIOBOM BBITSIKKOU
paccUuTHIBAIOT 10 popmyJie 6.4:

B=25-¢, (6.4)

rac:
nmomeamee

e - komumyectBo 0,1 M pactBopa THOCynbdaTa HATpUS,

Ha TUTPOBAHHC COJ'IOI[OBOI71 BBITSAKKH.

KomuuectBo 0,1 M pactBopa i#0ja, CBSI3aHHOTO C PacTBOPOM Kpaxmasa
paccuyuThIBaIOT 1O popmyiie 6.5:

C=10-f (6.5)

rae: f- komuaecTBo 0,1 M pactBopa THOCYNb(]aTa HATPHSI, MOUIESIIETO Ha
TUTPOBAHMUE PACTBOPA KpaxMala.



8.2 Onpenenenne aMuiI0auTUHYIECKOH criocoOHOCTH (AC) hepMeHTHBIX
npenaparoB

Heobxooumvble peakmugwi u nocyoa:

0,1 M pactBop ykcycHoi kuciaorel, 0,1 M pactBop amerata HaTpus,
arieTaTHbI OydepHbI pacTBOp (cMemuBarOT paBHble 00beMbl 0,1 M pacTBOpOB
YKCYCHOM KHCIIOTBHI U arerara HaTpus), dhocdaTHbiii Oydepnsie pactBop pH 6,0
(cmemmBatoT 1/15 M pactBop HaTpus (QocHOpPHOKUCIOrO ABYX3aMEUIEHHOTO U
/15 M pactBop kanusi poCPOPHOKUCIOTO OJHO3aAMEIIEHHOTO B COOTHOIICHUU
1:90), 0,1 M pactBOp COJISTHOM KHCIOTBI, OCHOBHOM pactBop Hoxa (0,5 T
KPUCTANIMYECKOTO HoAa U 5 T' MOAUCTOTO Kajausi PacTBOPSIIOT B HEOOJBIIOM
KOJIMYECTBE MUCTUIUIMPOBAHHOM BOJbI, noBoaaT 0 200 cM® B MepHOH Koibe),
paboumii pacTBop Homa (2 cM® OCHOBHOro pacTBopa Homa paspomar 1,0 M
pPacTBOPOM COJISTHOM KHCJIOTHI B MEpHOU Kojbe BMecTtuMocThio 100 cm?), 1%
pacTBOp Kpaxmana.

Konnueckue kosiba BMecTUMOCTBIO 250 cM?, MepHBI€ KOJIOBI BMECTUMOCTBIO
100 1 200 cm?, nuneTku BMecTUMOCTBIO 1, 5, 50 cM?, mpoOupku aArnameTpom 2 cm
U BbIcOTOM 18 cMm, Tepmoctar uinu BojsHas OaHs, (POTOIIEKTPOKOIOPUMETD,
KioBeTa mupuHOM 10 MM, aHaAIUTUYECKHE BECHl, (UIbTpOBalbHAsA Oymara,
CTEKJISTHHbIE BOPOHKH.

Jlns ananusa mHeooxoaumo 0,1 T pepmMeHTHOTO IMpernapara.

Texnuxa onpeoenemus

3a eguHulyy amuionuTudyeckoit crnocodbHoctu (AC) MPUHUMAIOT Takoe
KOJIMYECTBO (PepMEeHTa, KOTOpOE KaTalu3UpyeT THApoin3 | T pacTBOPUMOIO
KpaxMajia /10 JIEKCTPUHOB Pa3IMYHOW MOJIEKYJISIpHOW Macchl 32 60 MUHYT mIpH
temriepatype 30 °C u pH 4,7 (nns rpulOHbIX (epMEHTHBIX npemnapaTtoB) win 6,0
(mst GakTepUATBHBIX (PEPMEHTHBIX TPETIAPATOR).

OnpeneneHne  aMWIOIUTHYECKOM  CIIOCOOHOCTM  MPOBOAMUTCS IO
HMOAKpPaXMaJIbHON PEAKIIMU KOJIOPUMETPUUECKAM METOJIOM.

[IpuroroBienne ocHOBHOTO pacTBopa hepmenTta. Ha aHanuTuueckux Becax
B3BemmBaoT 0,1 T depMeHTHOro mpemnapara B CTEKJISHHOM CTakaHe,
pa3MenMBalOT C HEOOJIBIIUM  KOJWYECTBOM JTUCTHIUIMPOBAHHOW BOIBI U
KOJIMYECTBEHHO MEPEHOCIT B MepHyro koi0y Ha 100 cm?®, oObeM AOBOIAT 10
METKH, PaCTBOP MEPEMENINBAIOT U IPU HEOOXOIUMOCTH (PUIBTPYIOT.

N3 ocHoBHOro pactBopa (¢GEpMEHTHOrO Ipenapara TCOTOBAT pabouuil
pacTBOp IMyTeM pa30aBiieHUs] TUCTUIUIMPOBAHHON BOJIOH B COOTBETCTBUM C
Tabnuieit 6.1.



Tabnumna 6.1
Paz6aBneHne 0OCHOBHOTO pacTBOpa PepMEHTHOIO Mpernapara Jijis MOoTydeHUs
pabouero pacTBopa

IIpeanosiaraemas KoangecTBO O0neMm ocHoBHOro | O0ImMIi 00LeM
AC npenapara, npenaparaB S | pacTBopa, He00X0- padouero
enT cM® pabGouero JUMBII 17151 pa3- pacTBopa
pacrBopa, Mmr OaBJyenus, cm? npenapara,
cMm’®
Ot 150 mo 300 1,000 40 200
Ot 301 go 700 0,500 20 200
Ot 701 no 1200 0,250 10 200
Ot 1201 mo 2500 0,125 5 200
Ot 2501 no 5000 0,050 2 200
Ot 5001 u 6onee 0,025 1 200

BriOpaHHbIli 00beM OCHOBHOTIO pacTtBopa (PEepMEHTHOTO IMpernapara
NOMEIIAIT B MEpHYI0 KoJ0y BMectuMocThio 200 cM®  u 10BOASAT 00BEM 10
METKHU JUCTUIIJIMPOBAHHON BOJIOM.

['unponus kpaxmana MpoBOAAT clieayronuMm obOpazoM. B aBe mpoOupku
orMmepuBatoT o 10 cm® 1 % OGydepnoro pactBopa kpaxmana (pH 4,7 mist ananuza
rpuOHbIX ¢depMeHTHBIX mnpenapatoB U pH 6,0 nns ananusa OakTepHaTbHBIX
dbepMeHTHBIX TIpenapatoB). [IpoOUpKHM MOMEMAT B TEPMOCTAT WIH BOJISHYIO
0anto ¢ Temneparypoit 30° C Ha 10 MuHYT. 3aT€M B MEPBYIO OMBITHYIO IPOOUPKY
n00aBsi0T S5 cm® pabodero pactBopa (PEepMEHTHOro mMpemnapara, BO BTOPYIO
KOHTPOJbHYIO J00aBIsAIOT 5 cM® guctwuiupoBaHHOM Bonbl.  Conaepxkumoe
npoOUPOK cpaszy NepeMeNInBaroT, MPOOUPKH BBIIEPKUBAIOT B Tepmoctare 10
MUHYT JJIs THAPOJIM3a Kpaxmania. 3aTeM U3 Kaxaou rnpoOupku otomparoT mno 0,5
cM® cyOcTpara U NMepEeHOCAT B JIB€ KOHUUECKHE KOJIOBI BMECTUMOCTHIO 250 cM? ¢
NepABAPUTEIbHO HAIUTHIMU B KOJObI 50 cMm? pabouero pactBopa Hoja B
conmstHor kucnore. Comepxumoe ko0 mepememmBaroT. [Ipu 3ToM mpoucxoauT
WHAKTUBAIUS aMUWIOJUTUYECKUX (PepMeHTOB u HoAKpaxMmasiabHas peakius.
KoHTponbHBIN pacTBOp mpuoOpeTaeT CHUHIOK OKPACKY, OMBITHBIA - (PUOJIETOBO-
Oypyo OKpacky B 3aBUCMMOCTH OT KOJIMUECTBA MPOTHAPOIM30BAHHOTO Kpaxmana.
B cinywae, eciu okpacka OMBITHOTO PacTBOpa OCTAHETCA CHHEH, HE0OXOIUMO
YBEJIMYUTh KOHIIEHTpaIuio (EepMEHTHOTO Mpemnapata B pabodem pactBope. B
clly4ae, €CJIM OKpacKa OIBITHOIO pacTBOpa CTaHET >JKENTOW, HEeOoOX0IWMO
YMEHBIIUTH KOJIMYECTBO (DEPMEHTHOTO TIpernapara B paboueM pacTBope.




B okpameHHbIX pacTBOpax ONPENENsSIOT ONTHYECKYI0 IIIOTHOCTh HA DOKe
npu KpacHoM cBeTopuibTpe (A = 656 HM, KioBeTa ¢ mupuHou rpanu 10 mm). B
KaueCcTBE PaCTBOPA CPABHEHHUSI HUCIIOJIb3YIOT BOJY.

Pa3Huna Mexay NokasaTessiMU ONTHYECKOM INIOTHOCTU KOHTPOJIBHOIO U
ONBITHOTO  PAacTBOPOB  COOTBETCTBYET  KOJIMYECTBY  IMPOTHIPOJIN30BAHHOIO
Kpaxmaja 1oj I1eHCTBUEM aMIJIOIUTHIECKUX (DEPMEHTOB.

KonudectBo mporumponuzoBanHoro kpaxmana cyocrpata (C, B T)
paccUuTHIBAIOT O popmylie 6.6:

c=D=D)0L (6.6)
D,

rae: 0,1 — komMuecTBO Kpaxmaina, B3sSTOE JIJIsl aHAIN3a B Ka4eCTBE
cybcTtpara, T;
D; — onTu4eckas mIOTHOCTh KOHTPOJIBLHOTO PacTBOPA;
D, - onTuyeckas MI0THOCTh ONBITHOT'O PacTBOPA.

Ecou konmnuectBo C MpOTrHAPONIM30BAHHOIO Kpaxmayia COCTABHT MEHBIIIE
0,02 r wnu Gonbiie 0,07 T, TO UCHBITAHHE MOBTOPSIOT C APYTUM KOJIHMYECTBOM
OCHOBHOTO pacTBopa epMeHTa.

AmMmunonutuueckyto cnocooHocTh (AC, en/r) gpepMeHTHBIX OpemnapaToB
paccuuThIBalOT 1o Gpopmyiiam 6.7 u 6.8:

Jlnst 6akTepuanbHbIX (PEPMEHTHBIX ITPENnapaToB:

AC =15, 885+ C—0,001671] * 1000/m (6.7)

Jlsist TpruOHBIX (PEPMEHTHBIX TPETIapaTOB:

AC=[7,264+C-0,03766]+ 1000 /11 (6.7)
rae: 1000 — mepecuer MIWJIITUTPAMMOB B TPAMMBI;
0 — KOJHWYECTBO (DEPMEHTHOIrO Ipernapara, B3sSITOE s

aHaym3a,
Mr (cM. Tabmmiry 6.1.)

8.3 Ana;u3 pe3yibTaToB padoThI

Pesynbrarel cBOmAT B Tabmuie 6.2. U IETAOT BBIBOJ O COJIEPIKAHUU XKeye3a
B UCCJIETYEMbIX OOBEKTaX.



Tabnuma 6.2
Conepxxanue (pepMEHTOB B UCCIIETyEMbIX 00BEKTaX

Uccnenyemsprit 00beKT Conepxanue HepMEeHTOB

CBexenpopocCIInii CoJIo

Cyxoi comon

@epMeHTHBIN ITpenapar

KoHTpoJibHBIE BONIPOCHI

1. TlpuBeaute knaccudukaiuo GepmMeHTOB.

2. Kakne ruaponutudeckue (QEpMEHTHl HCIONB3YIOTCS B OpOIUIBHBIX
IPOU3BO/ICTBAX.

3. Ilo kakuM nmpu3HaKam Xapaktepusyercs (GepMeHTHBIN npenapar.

4. Kakumu MeTojaMu ONperenseTcss aKTUBHOCTh aMHJIOIMTUYECKUX
dbepmMeHTOB.

5. Kakyo posib BBIMOJTHIIOT aMHJIOIUTHYECKHE (PEPMEHTHI COI0/A.

6. Kakue pakTopsl BIUSIOT HA AKTUBHOCTh aMUJIOTUTUYECKUX (PEPMEHTOB.

IpakTuueckoe 3ansaTue Ne 9 (8 u)
Tema: «OnpeaesieHre cTeneHy 1eHATYypaum 0eIKka
Leab padorsi: CpaBHEHHE CTENEHU JeHATypaluu Oejika Mpu BO3ACHCTBUU
Ha HETO Pa3JINYHbIX (PaKTOPOB.

B numeBoit TexHoMOrnM 0co00€ MPakTUYECKOe 3HaYCHHE UMEET MPOIIECCHI
rUApoNM3a MU JAeHaTypauuu OenakoB. B ocHOBe neHarypanuu OENKOB JIEKHUT
HapylIEHUE YMNOPSJOYEHHOTO PACHOJOKEHUS MOJUNENTUAHBIX Ienedl  BO
BTOPUYHOM, TPETUYHON CTPYKTYype MOJIEKYJIbl B pe3yJibTaTe pa3pbiBa HEKOTOPHIX
BHYTPUMOJIEKYJISIPHBIX cBsizeid. [lpu JeHaTypanuu M3MEHSIOTCS (U3MUYECKHe
CBOMCTBa OENKOB, CHI)KAETCS WX PAaCTBOPUMOCTb, CIIOCOOHOCTH K THIpaTallvH,
arperupoBaHUIO, YTPAUUBAIOTCA OMOJIOTHYECKUE CBOMCTRA.

B pesynbrate paspeiBa BHYTPUMOJEKYJSIPHBIX CBsi3ed (BOJOPOJIHBIX,
COJIEBBIX) MENTHUJHBIE LENH YaCTUYHO PA3BEPTHIBAIOTCSA, B PE3YyJbTaTe€ YEro
(GyHKUMOHANbHBIE TPYININbl CTAHOBATCA Oojiee aKTUBHBIMU WU Ooliee
JNOCTYIIHBIMU JUIsI BO3JEHCTBUS peareHTOB Wiu ¢epmeHToB. s TemioBoi
JeHaTypaluu OelIKOB OCOOEHHO XapaKTepHO YBEJIMYEHUE PEAKTUBHOCTH —SH-—

TPYMIL.



Jlenatypanus O€IKOB MPOUCXOIUT MO BO3ACHUCTBUEM TeIlia, HaunHas ¢ 60
°C, npu MEXaHUYECKOM BO3ICHCTBUU (aBJICHUM, PACTUPAHUM, BCTPAXUBAHUU U
T.A.) ¥ IOJ1 J€ACTBUEM XUMUYECKUX PEAreHTOB.

IIpuGopsr um peaktuBbl: 0,5 M pactBOp Xjopuaa Kaius, OUYypETOBBII
peaktuB (1,5 r cynbdpara menu (CuSO4:-5H20) u 6,0 r BUHHOKUCIIOTO HATPUS-
kanust (NaKC4H406:-4H20) pactBopsitor B 500 M Boabl. K a3Tomy pacTtBopy nipu
xopormieM rnoMemuBanuu 106aBisaroT 300 M 10 % pactBopa NaOH cBobGogHOTO
or Na2CO3, m 2 r KI mia npemnorBpameHuss CaMONPOU3BOJIBHOTO
BOCCTaHOBJICHUSI. PacTBOp JOBOIAT 110 2 MJI M XpaHAT B MOJUATHICHOBOU
CKJISTHKE).

[Ipumeuanne. buypeToByI0 peakUUIO HENb3sl MPOBOAUTH B MPUCYTCTBHU
coJieid aMMOHHUS B BUly 00pa30BaHUs METHOAMMHUAYHBIX KOMILJIEKCOB.

N3Baevenne 0eKOB OCYLIECTBISIIOT OJHUM U3 IEPEUUCICHHBIX HUXKE
CIOCO0O0B:

1) PactBop pactutenbhbix 0enkoB. K 40 r nimeHUYHONH MyKH TIPUOaBISIOT
160 M JIUCTUIUIMPOBAHHOM BOJbI, NEPEMEIIMBAIOT M KOJOYy MEpEeHOCAT B
xonoauibHUK (1-2 °C) Ha CyTKH, 3aTE€M CHOBAa NEPEMEIIMBAIOT U (UIBTPYIOT
BHayajie yepe3 TMrpoCKONMMYECKYI0 BaTy, a IOTOM 4epe3 CKJIaauaThiil OyMaKHbIN
¢bunbTp. PactBOp comepkHT THaBHBIM < 00pa3oM albOyMUHBI. XpaHAT B
XOJIOJUIBHUKE.

2) OTBemmBaroT 5 r MyKkH, 3anuBatot 10 mi pactBopa xiopuaa kanus (KCI)
U CTaBAT Ha BCTPSAXUBATENb HAa 5 MUHYT. [lomydeHHYIO0 CyCNEH3UIO MEPEHOCST B
neHTpudyxkuyro npooupky Ha 50 ma u goGasmstor 35 ma pactBopa KCI.
[TpoOupKkHu 3aKpbIBAIOT PE3MHOBBIMU MPOOKAMU M BCTPAXMBAIOT 15 munyTt. Yepes
15 muHyT Ocamok otnaensroT Ha ueHtpudyre npu 5000 o6/MUH B TeueHHe S
MUHYT. DKCTPAKT CIUBAIOT B MEpHYIO K0JIOy Ha 100 M1 uepe3 BOPOHKY C BaTHBIM
GUIBTPOM, KOTOPHIMA MOMENIAIOT B TOPJBIIIIKO BOPOHKHU. M3BieueHne pacTBOpoM
KCI noBropsitor emie Tpu paza, Ho ¢ 10 mu pactBopurens. Ilpu TimarenbHOM
U3BJICYEHUHU, B COJIEBYIO BBITSDKKY mnepexonar He Menee 30 % oT oOmiero
KonuuecTBa azota. Ilocne noGaBieHUss HOBOM MOPIMU PACTBOPUTENS OCAZOK B
pOOUpPKE XOPOIIO MEPEMENTUBAIOT MAJOYKONU. DKCTPAKIIUIO COJIEBBIM PacTBOPOM
3aKaHYMBAKOT IMpoMbIBaHHEM ocagka 20-30 M1 JUCTUIIMPOBAHHOM BOJBL,
KOTOPYIO TOCJE TMEpEeMENINBAaHUA U IEHTPU(PYTUPOBAHUS CIUBAIOT B MEPHYIO
KOJI0Y C COJIEBBIMU BBITSKKAMU U JJOBOJIAT JIO METKHU BOJIOH.



