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Conep:xanue

Beenenue
HaumenoBanne 1abopatopHbIX padoT

Jlaboparoproe 3anstue Ne 1 OOmme cBeneHus, TEPMHUHBI U onpenencaus. Opranu3anus gadopa-
TOpHOTO KOHTPOJIs. COCTAaBIICHHE TUIaHA-CXEMBI SKCIIEPHMEHTA

Jlaboparopuoe 3ausitue Ne 2 MeTo/ibl onpe/iesieHus oKa3areseil kauecTBa ChIpbs U MPOAYKTOB MH-
tanus. OIeHKa KauecTBa MPOIYKINK 00mecTBeHHOro nutanus. [lopsgok otbopa mpoo.

JlaGopatopuoe 3anarue Ne 3 CniektpaibHbie MeTObl. Pedpakromerpus u nonspumerpus. Jlromu-
HECLICHTHBIN METOJ] NCCIICIOBAHMSL.

JlaGopatopnoe 3anaTue Ne 4 AHaTUTHYECKHE METOBI ONPEIEIICHHS CBOMCTB CHIPhSI U TOTOBOM
npoaykiuu. OTHOCUTEIbHAS IIOTHOCTh. KucnotHocts. Cyxue BeliecTBa M BIaXKHOCTb. AKTHB-
HOCTb BOJIbl. DYHKIIMOHAJIBHO-TEXHOJOTUYECKUE CBONCTBA.

Jlaboparoproe 3ansTue Noe 5 MeToabl onpeieeHUs BIard ¥ MacCOBOM 0NN Cyxux BemiecTB. Cy-
XH€ BEIIECTBA U BIIAXXHOCTh. AKTUBHOCTH BOJIbl. DYHKIIMOHAIBHO-TEXHOJIOTUYECKUE CBOWCTBA.

JlaGopatopHoe 3ansatue Ne 6 benok. MeTtosl onpenenenus oenka
JlaGopatopnoe 3anstue Ne 7 YriaeBoasl. MeTOABI ONpeesieHs YTICBOI0B
JlaGopatopnoe 3anatue Ne 8 Butamunbl. MeToibl onpe/ieeHnsl BUTAMUHOB.

Ha60paT0pHoe 3aHsaTue Ne 9 MI/IHepaJ'ILHLIe BellecTBa. MeTo bl OMpCACIICHHUA MUHCPAJIbHBIX BC-
meCTB

PexoMennyemas nureparypa U HHTEPHET — PECYPCHI

IIpunoxenus



BBegenne

[enp qucuuminabl « MeTObI HCCIETOBAHUS ChIPbs U MTPOYKTOB OOIIECTBEHHOTO MUTAHUS»:

1.IIpuobperenne TeopeTUYECKUX 3HAHUM B 00JIACTH NMPUMEHEHHs] METOJIOB aHaju3a MHILe-
BBIX MPOJIYKTOB, OTOOpa MPo0 JJisi aHAIHM3a ChIPhs, MUIIEBHIX MPOJIYKTOB U MPOAYKIIMHA OOIIECTBEHHO-
ro MUTaHHUs.

2.U3y4yeHne COBpeMEHHbBIX HCTOUHUKOB HH(OPMALIUU [IPU UCCIIEIOBAHUU KayecTBa MPOIYKTOB
MUTaHUS; IPOBEJCHUHN SKCIIEPUMEHTAIIbHBIX HCCIIEJOBAHUN.

3amagyamMy OCBOEHUS JUCIHILTUHBI «METOIBI UCCIEIOBAHUS ChIPhS U MPOTYKTOB OOIIECTBEH-
HOTO MUTAHUS» SABIsETCS (POpMHUpPOBaHHE 3HAHUIM, YMEHUHN U HABBIKOB IO CIEAYIOIIUM HAIPaBICHUSM
NEeATEIbHOCTH:

1. OneHka KayecTBa NULIEBBIX MPOAYKTOB.

2. [To3Hanne METOAOB UCCIAEAOBAHNI NUILIEBBIX MPOJAYKTOB.

Jucnunimna «MeToabl Uccael0BaHus ChIpbs M MPOJIYKTOB OOIIECTBEHHOTO MUTAHUSI» BXOAUT
B 9acTh, (GOPMUPYEMYIO YYACTHUKAMU 00Pa30BATEIbHBIX OTHOIICHUH JUCIIUATIIHH.

HanmenoBanne 1ab0paTopHBIX padboT

Ne HanMeHoBaHME TeM AMCUIUIUIMHBI, KX KPATKOE COJICPIKAHHE O0b | Dopmbl
TEMBI eM | TEeKyIuer
JIACIT 9aco 0
UIUTA B | KOHTPOJI

HBI s

ycrieBae
MOCTH
5 ceMecTp

1 OO0mme cBegeHusi, TepMHMHBI W onpenedeHus. OpraHuzanus 2 Cobece-
J1a00PaTOPHOro KOHTPOJISL. CocraBiieHue MJIAHA-CXeMBbI Lé‘;‘:i:f;
IKCIEePUMEHTA HaGopa-
XapakTeprcTHKa, IUIAHKPOBAHKE W 3Talbl dKcrepuMeHTa. Cxema dKcre- TOpHOI
pumenTta. CocraB, cOJep)KaHHE JJIsI CXEMbl HCCIEIOBAHUS IMPOAYKIUU paboThi
obmectsenHoro nutanus. Odopmienue pabodeil TeTpaiu.

2 Metoab! onpenesieHusi MoKa3aresieil Ka4ecTBa ChIpbsi U NMPOAYKTOB 2 Cobece-
nutaHusi. OueHKa KayecTBa NMPOAYKIMU OOIIECTBEHHOI0 MUTAHUSL. Ié‘;‘;j:f:
IHopsok or6opa npod nabopa-
JIOKYMEHTBI, pEerIaMEeHTUPYIOLUE TOPSA0K U TEXHUKY OTOOpa mpoo. TOpHOI
[Tpo6a. Ilaptusa. Ompenenenue cpeaHed Macchl OTOOpaHHBIX OO, paboThI
Odopmienue padoueit TeTpaau.

3 CnekrpajbHble MeToabl. Pedpakromerpusi u nosasipumerpus. Jlwo- | 2 Cobece-
MHHECHEHTHBI MeTO MCCIeT0BAHUS JIOBAHMHC
JIFOMUHECIIEHTHOE M3JTy4EeHUE U ero mpupojaa. Buibl JFIOMUHECIICHIINU B ?I:ég?
3aBUCHUMOCTH OT crmocoba Bo30yxaeHnus. [lonstue docdopecieHum. TOpHOI
dakTopsl BIUSIONINE HA HHTEHCUBHOCTH (iryopecieniun. OpopmiieHue paGoThI
paboueit TeTpaau.

5 AHaIUTHYECKHE METO[bl OIpele/IeHUs] CBOWMCTB ChIPbSi M IOTOBOM 2 Cobece-
npoaykuun. OTHOCHTEIbHAsE IUIOTHOCTH. KwuciorHoctb., Cyxme ’;‘;Ba:fae
BelleCTBA W BJIAKHOCTb. AKTHBHOCTH BOJAbl. DYHKIHOHAIbHO- Hagj)pa_
TEeXHOJIOTHYeCKHE CBOICTBA. TOpHOI
M3mepuTenbHbIe METOBI OMpeIelieHus. DKCIepTHbIE METOIbl. bruosoru- paGoThI
yeckue MeTojabl. OpraHojenTHYeckue MeToIbl. XuMH4Yeckue, (puznde- Tecr
CKHE U (PU3MKO-XMMHUYECKUE METOJIbI MccieaoBanus. CrieKTpajibHbIe Me-

TOJBI aHanu3a. MeTonbl pepakTOMETPUH U TIONSAPUMETPHU. XPOMATO-
rpaduveckre MeTofbl onpeneneHus. OpraHuzanus 1a00paTOPHOTO KOH-
tposs. OdopmiieHre paboueit TeTpaau.
5 MeToabl ompeneneHusi BJIard M MaccOBOil T0JM CyXUX BelIeCTB. | 2 Cobece-
JOBAaHHEC




Cyxue BellecTBa | BJIA’KHOCTD. AKTHBHOCTDH BOJBI.

3amura

DOYHKIHOHAIbHO-TEXHOJIOTHYECKHE CBOICTBA. nabopa-
MeTtonbl st OTMpeeNieHUsT COACPKAHMSI BIIard U MacCOBOU JIOJIM CYXUX ;zgg;)fl
BEIIECTB. BrICcymMBaHue 0 MOCTOSTHHOW Macchl (apOUTPaXKHBIA METON). Tecr
BricymmBanue B anmapare BU. Pedpaxromerpuueckuii meron. dudde-
PCHIIMAIBbHAS CKaHUPYIOIasi KOJIOpUMETpusi. [MAIeKTpruIecKue u3mMepe-
Hus. Oopmiienue paboueit TeTpau.
Bbesok. Meroabl onpenenenus 0eaka 2 Cobece-
KauecTBeHHble peakiuu onpeneiicHus Oenka. buyperoBas peakuus Ha AOBAHHC
NeNnTUIHYI0 (aMHUIIHYI0) CBs3b (peakuuu [InoTpoBckoro). KomuvectBen- i:gf;i
HBIC METOJIbl. XMMHUYECKHUE METOJIbI UCCIICIOBAHUS OMOJIOTUIECKON IeH- TOpHOii
HOCTH OenmkoB. buHoONOrMuYecKWe METOAbl  HUCCICAOBaHMS — Oejka. paboThI
Odopmnenne pabodeii TeTpaiu. Tecr
2 Cobece-

Yraesoasl. MeToabl onpeae/ieHUs YIjieBO10B AOBaHHE
Knaccuukanus yrieBogoB. MeToasl ONpeenenus yrileBoA0B, X Cyll- izg;?
HoCTh. [lepmanranatueiii meton beprpana. lmanuaasiii meroa. Pedpak- TopHOf
tomerpudeckuii meroa. OdopmiieHue padoueit TeTpaiu. paGoTe!

Tect
Butamunbl. MeTobI onpe/iesieHUsi BATAMHHOB 2 Cobece-
Knaccudukanus BuraMuHoB. OCHOBHBIE METO/IbI, IPUMEHSIEMBIC MPU UX AOBAHUC
omnpenenenuu. [loTeHIMOMeTpUYECKH MEeTOT onpeeieHns Butamuna C. i:g;?
dnyopumMeTpudeckuid MeTo]l onpeneicHus Butamuaa C. Mertoasl onpe- TOpHOI
nenenus BuraMuHoB B1 u B2. Odopmnenue paboueii TeTpamy. paGoThI

Tect
MuHepajabHble BemecTBa. MeToabl ompenejieHMs MHHEPAJIbHBIX | 2 Cobece-
BelllecTB IIOBaHUE
Ponp u xnaccuduxamus mMuHepanbHbIX BemiecTB. Kojopumerpuyeckuit i:g;?
MeTO[| onpezaeneHus xeneza. PoToMeTpUUECKUN aHAINU3 (MOJIEKYJIsIpHAs TOPHOI
abcopOLMOHHAs CIIEKTPOCKOINA). DMUCCHOHHBIN CIEKTPaTbHBIN aHAIN3. paboThI-
ATtoMHO-abcopbOuronHas  crnektpockonusi.  Odopmiienne  paboueit Tecr
TETpaju.

Htoro 3a 5 cemectp | 18




JlabopaTopHoe 3ansitue Ne 1

Tema: OOuUMe cBeneHnd, TEpMUHBI U onpeaencHua. Opragusamus 1a00paTOPHOr0 KOHTPOJIS.
CocrasiieHue IUIaHa-CXEMBbI DKCIIEPUMEHTA

Lenv pabomwi: VI3ydnTh TEOPETUUECKYIO YaCTh M HAYYHUTHCS COCTABIIATH IJIAH-CXEMY DKCIIe-
pPUMEHTA 110 BHIOpAaHHOH TeMe.

@0pMupyesze KomnemeHyuu uiu ux vacmu.

Kon DopMyJIHPOBKA:

IIK-7 CriocobeH poBOIUTE Ja00paTOPHBIE HCCIIEIOBAHUS 0€30MaCHOCTH 1 Ka4ecTBa CHIPHS, Morydadpu-
KaToOB M TOTOBOH MPOJYKIIMK OOIIECTBEHHOTO MUTAHUS MacCOBOTO M3TOTOBJICHUS M CIEITHATU3UPO-
BaHHBIX MHIIEBHIX MPOJYKTOB B COOTBETCTBHU C PETJIAMCHTAMH, CTaHAAPTHHIMU METOJUKAMHU, Tpe-
OOBaHHUSMH HOPMATUBHO-TEXHUYIECKOM JTOKYMEHTAIUH, TPEOOBAHUSIMHA OXPAHBI TPY/Ia U SKOJIOTHYC-
CKOI1 0€30IacCHOCTH

[1K-8 Crnioco0OeH opraHn30BaTh KOHTPOIIb 32 00ECTIIeYeHHEM KauecTBa MPOAYKLIUH U YCIIyT

Teopemuueckas wacms:

Inan:

1. OOmas cxema SKCIIEpUMEHTa U COCTaBJICHUE CXEMbI ITPOBEICHUS aHAIH3a.
2. OCHOBHBIC METOJIbI OIIEHKN Ka4eCTBa IMPOTYKIUH.

Ilpakmuueckoe 3a0anue:

1.  U3yuuTh moKaszarenu KauecTBa MPOTYKIIHH.

2. M3yuuTbh METO/BI OLICHKH KauecTBa MPOAYKLUHU U UX KIIaCCU(UKALIHUIO.

3. M3yuyuTh XapaKTEpUCTHKY BXOAALINX B KIACCH(PHUKAIMIO METOJOB aHAJIN3a MPOTYyKTOB
MUTAHUS.

4.  W3yuutsb 0011yI0 CXEMY IKCIIEpUMEHTA.

5. CocraBuTh cXeMy IPOBEACHUS aHATU3a KyJIUHAPHON MPOAYKIIUHN WU IPOTYKTOB MUTA-
HUS 110 UHAUBUAYAIBHOMY 3a/IaHUIO C YUETOM PEKOMEHAYEMBIX KOHTPOJIIO MoKa3zarenei (mpumep 1,2).

6. Yka3arb HOpMAaTHBHbIE MJIM TEXHMYECKHE JIOKYMEHTBI, 10 KOTOPHIM IMPOU3BOIUTCS

KOHTPOJIb KQ4€CTBa UCCIICAYEMOTO 00BeKTa.

Cooepotcanue pabomul:

[TpeanpusTys NUILIEBOM MPOMBIIIJIEHHOCTH, arpONPOMBIIIIEHHOTO0 KOMILIEKCa, 00IIeCTBEHHO-
ro MUTaHUS HMPOU3BOAAT MPOJIYKTHI MUTAHUS (ChIpbE, MOJy(paOdpUKaThl U TOTOBAsk MPOIYKIIHS), KOTO-
pble JOJDKHBI OTBEYaTh YCTAHOBJIEHHBIM TPEOOBAaHMSIM HOPMAaTHUBHOM, TEXHUYECKOW M TEXHOJIOTHYe-
cKoil JokymMeHTauuu. K HUM npeabsBisioTCs OnpeieleHHbIe TpeOOBaHMsI 0 YCTAHOBJIEHHBIM IOKa3a-
TeNsAM: OEJIKH, JKUPBI, YIIIeBO/AbI, KUCIOTHOCTh, IIETOYHOCTh U T.1. /11 KOHTPOJISA 3TUX HOKa3arenen
UCIIOJIb3YIOTCS pa3yinvHbie MeTOIbI (puc. 1.1).




[onydabpukar |

DakTOpbI BO3AEHCTBHS

A 4

[omydabpukat

(xoHTpONB) (ombIT)
T'oToBoe u3nenue Mexaanyeckue Texnonorndeckne T'oToBoe n3nenne
(KOHTPOJIB) Buonoruueckue dusuueckue (omeIT)
Muxkpobuonornaeckue Bpewms
\ XuMH4eCKUe /

IToxa3aTen cocToOsIHUS 00bEKTA HCCJICAOBAHUSA, XaPAKTCPU3YIOIIINEC

v

Cocras, co- Buoxumuueckue CanurapHo- Kputepuu 6e3- Macco- u remio- [Motpeburennckue
nepKaHue CBO¥i¢TBa THTUCHUYIECKOE OMAaCHOCTH MePEeHOC )
Omaromnoxydne
X \ 4 v
- BJIATH AKTUBHOCTh - peaknud - Ha - TOKCHUYHBIC - BOJIOCBSI3bI- - BHEILTHI
- GEIKOBOTO Ccpeis [epoKennasy 3JIEMEHTBI Baromas  Cro- U
U HebelKo- U~ KACTIYIO - MHKOTO- COBGHOCTB - et
BOI'O a30Ta (ocarasy KCHHBI - BRIXOX  H3]ie- - KOHCHCTEH-
- aMHHO- aMHHOaMMH - TOpMO- i s
KHCITOT QUHBIN a30T HAIIBHEIE - moTepu  MpU _ dopma
- JeTyunx - o0miass  MHK- Ipernaparsbl TepmMoobpa- - samax
6uoo- 60TKe
SKUPHBIX po - aHTHOHO- - BKYC
rudeckas o0- - BOJOYIEPKH-
KHUCJIOT THKH - MUIIEeBast
- BAIOI[asi CIIO-
- XKHUpPOB CEMCHCH - NeCTUIHIBI IIEHHOCTh
HOCTb COGHOCTH
- YIJIEBOJIOB - HUTPATEI, - Ouonoru-
- HAIHMYHE - Temmeparypa
- BUTaMHHOB HUTDUTBL 6 yeckas
YCIIOBHO Tia- BHYTpH  00-
i C€HHOCTb
TOT€HHOMN pasna Tt
MHUKPOGIIOPHI
- MPHUCYTCTBUE
MaTOT€HHOU
MUKPO(IOpHI

Pucynok 1.1 — IIpumepnas ol1ast cxema uccieI0BaHUS

B cooTBeTcTBUM ¢ TpeOOBaHUSMHU CTaHAApTa, MUIIEBbIE MPOIYKTHI HAa Ka)Abld BHUJ MPOJIO-

BOJILCTBEHHBIX MPOJYKTOB, YCTAHOBJIEHBI I0KA3aTENIN, HEOOXOAUMBIE Ul TOTPEOUTENS, TO3TOMY PHU
BBIpa0OTKE MPONYKIUH, pa3paboTKe HOBBIX BHJIOB TpeOYyeTCS yCTAaHOBJIEHHBIMH METOJAMM ONpee-
JUTh HEOOXOIUMBIE MOKa3aTeNM, KOTOPhIe PAacHojaralTcsl Ha YINaKOBKE, a B MPEANPHUATHIX 0OIie-
CTBCHHOT'O IITUTAHUS B MCHIO.

[Tpu uccnenoBaHuM KadecTBa MPOIYKTOB MUTAHUS HEOOXOIMMO MOCTaBUThH 3KCIIEPUMEHT, HC-
OJIB3yst O0IIyI0 cXxeMy uccieaoBanus (puc. 1.2). DKCIepUMEHT — TEXHUYECKH HanOoJIee CIIOKHBIN U
TPYAOEMKHI 3Tan HAy4HOTO HcciaeoBaHusl. OObIYHO SKCIIEPUMEHT MPOBOAUTCS MOCTIE TEOPETHUECKO-
r0 HCCIeZ0OBaHUs. B 9TOM cirydae SKCIIEpUMEHT MOATBEPIKAACT, a HHOT/IA M ONPOBEPTaeT pe3yabTaThl
TEOPETUYECKUX HcclieoBaHui. OJHAKO 4acTO SKCIEPUMEHT MPEALIECTBYET TEOPETUUECKOMY HCCe-
JOBAaHHIO. 3T10 XapaKTCPHO AJId MOMUCKOBBIX OKCICPUMCHTOB, IJIA CIIY4a€B OTCYTCTBUSA I[OCTaTO'-IHOI\/’I
TeopeTuyeckoil 0a3bl uccienoBanus. [Ipu TakoM mopsiike MPOBEAECHUS UCCIIEAOBaHUM TeopHs 00bsIC-
HSET ¥ 0000111aeT pe3yabTaThl IKCIIEPUMEHTOB.

DKCcIepUMEHTAbHOE UCCIIeI0OBaHNE 3aKIII0YAeTCsl HE TOJIBKO B MMACCUBHOM HAOJIOJICHUH U3Y-
4aeMoro SIBJICHUS, HO U B aKTUBHOM BMEIIATEIILCTBE B XOJI €T0 MPOTEKAHUs, C TeM, YTOOBI BHIICIHUTh
OTACJIIbHBIC CTOPOHBI U CBA3U, UCKYCCTBCHHO UX BOCIIPOU3BOAUTL B YCJIOBUAX, KOTOPBIC MOXHO MC-
HSTh I10 JKEJIIAHUIO HCCIIeIOBATEIS.



OKCHEpUMEHT BayKEH HE TOJIBKO TEM, YTO OH ITIOMOTAET PACKPHIBATh BCE HOBBIE U HOBBIE 3aKO-
HOMEPHOCTH B PEAJIbHOM JIeHICTBUTENBHOCTH, HO U TEM, YTO MO3BOJIAET MOATBEPAUTH MPaBUILHOCTh
TEOPETUYECKUX TTOJOKEHUM.

[TpoBeneHue HSKCHEPUMEHTAIBHOIO HCCIEIOBAHUS CBS3aHO CO 3HAYMTEIbHBIMM 3aTpaTaMH
TpyJa U MaTepualbHbIX cpeAcTB. [1oaTOMy upe3BbIYaliHO BaXKHO M3YYHMTh METOJbI IKCIEPUMEHTANb-
HOTO HCCJIEZIOBAaHU, KOTOpbIE 00ecreuriu Obl CYIIECTBEHHOE COKpAllleHHe BPEMEHHU U 3aTpaT Ha Mpo-
BeZICHHUE ONBITOB. TakuM TpeOOBaHUSAM OTBEYAIOT MaTEMAaTUYECKHE METOMABI IJIAHUPOBAHUS SKCIIEPH-
MEHTa U €ro aHallu3a.

[InanupoBaHue 3KCHEPUMEHTa — ATO IOCJIEJOBATEIbHOCTh IMOCTAHOBKM U W3MEHEHHUs Iiepe-
MEHHBIX 110 HEKOTOPOH, 3apaHee pa3padOTaHHOM cxeMe, 00J1aaoeil onpe1eIeHHbIMU ONITUMAJIbHBI-
MU cBoiicTBaMu. OCHOBHAs 1Ieb IUIAHUPOBAHUS — MOJIYYUTh MAKCUMYM HWH(GOpMAIMY NP HAUMEHb-
IIMX MaTepUaIbHbBIX U BPEMEHHBIX 3aTpaTax M MOBBIIIEHHOW TOYHOCTH MOJYYaeMbIX PE3yJIbTaTOB.

JIr060i1 SKCTIEPUMEHT MOKET OBITh Pa30MT HA YETHIPE OCHOBHBIX ATaIa:

1-i#1 sTan — mocraHOBKa 3a/1aun YKCIEPUMEHTA;

2-11 9Tan — MIaHUPOBAaHUE FKCIICPUMEHTA;

3-i1 3Tal — MOAroTOBKA U MPOBEACHUE IKCIIEpUMEHTa. B 3TOT 3Tan BXxoauT noadop o6opyaosa-
HUS, €ro MOATOTOBKA K paboTe, MPOBEJCHHE OIBITOB, MPOBEPKA MOJYYCHHBIX MPOMEKYTOUHBIX pe-
3yJIbTaTOB;

4-i1 sTanm — aHaNK3 OTPAOOTAaHHBIX PE3YIbTATOB HKCIEPUMEHTA U NMPUHATHE PELIICHUN Ha OCHO-
B€ 3TOr0 aHAJIN3A.

JlocTaTOyHO IIMPOKO METOABI aHAIM3a UCIOJB3YIOTCS B HaY4YHBIX HCCIIEOBaHUIX. MeTogoM
CPAaBHEHMH JI0Ka3bIBACTCS BO3MOXKHOCTb BHEIPEHHUS ONBITHBIX 00pa3lloB B NPAaKTUKY pabOThI Hpen-
HIPUATUIM OOIIECTBEHHOTO NUTAHUS WM MUIIEBBIX MPOU3BOJACTB. BbIOOp METOA0B aHamm3a MpousBo-
JUTCS IO IPUMEPHOH 0011ell cxeme SKCIepUMEHTa ¢ y4eTOM BUAa U 0coOeHHOCTel pazpadaTbiBaeMOi
MPOJYKIIMH.

ACCOPTHMEHT BBIITYCKA€MOM MPOIYKIHUU B OOLIECTBEHHOM NMUTaHUU JOCTAaTOYHO IIUPOKUN U
TpebyeT 0COOEHHOTO MOAX0/Aa B BHIOOPE METOJOB aHaIu3a MO KOHTPOJIIO 3a KauyecTBOM. Meroaunye-
ckuMu ykazaHusmu U ctagaaptoM 'OCT P 50763-95 ycraHoBiieHBI TOKa3aTeny, KOTOPBIE MOAJIEKAT
00s13aTeIbHOMY KOHTPOJTIO.

B coBpeMeHHBIX YCIOBUSX C LI€Ib0 OE30MAaCHOCTH MPOIYKTOB MUTAHUS pa3padaThIBAlOTCS U
BHEJPSIOTCS. HOBbIe MccnenoBanue Ccolpbs M NMPOAYKIUU B MHAYyCTpuu nutanus. Kpome toro, cosep-
LIEHCTBYIOTCSl JEHCTBYIOIIME METO/BI aHAJIN3a U BHEAPSIOTCS HOBBIE METOABI, O3BOJIAIOIINE 3a JI0-
CTaTOYHO KOPOTKOE BPEMS MOJIYYUTh KOHTPOJIUPYEMBIE PE3YJIbTATHI.

Pesynbrathl TpeOyeTcst opopMuUTh B paboueil TeTpaau B BUAE CXEM IPOBEIEHUS aHalu3a U Tab-
jmanel 1.1,

Tabnuma 1.1 — XapakrepucTruka METO/I0B aHAJIN3a

[Tokazarens HopmaTuBHBIN WM TEXHUYECKHN | XapaKTepUCTUKA METOJa aHa-
JIOKYMEHT (TI0JIHO€ Ha3BAHUE) Im3a

Konmponvnvie 6onpocwt — cobecedosanue:
XapakTepHuCcTUKa SKCIIEPUMEHTA.
[InanupoBaHue SKCIIEPUMEHTA.

OTanel 3KCIIEPUMEHTA.

MeTo/b! OIIEHKH KaueCcTBA MPOTYKIIHH.
Cxema 3KCrnepruMeHTa.
XapakTepHUCTUKA METOIOB aHAJIN3A.
dusnueckue U GU3NKO-XMMHUYECKHE METO/IbI OTpeIeIeHUs TT0Ka3aTeNlel KauecTBa Mpo-
JIyKTOB TUTaHUS.

Crioco6b! nostyueHust UH(HOPMAaIHH.
HcTtouHuk nosmydeHus HHPOpMaLUU.

NoabkowhE

© ®



10.
11.

12.

13.

14.

Cocras, comepkaHue JUIsl CXEMBbI UCCIICIOBAHMSI POIYKIIUU OOIIECTBEHHOTO MTUTAHHUS.
CaHUTapHO-TUTUCHUYECKOE OJIarormoydne JJis CXeMbl UCCIIEIOBAHUS MPOIYKIIMH 00-
IIECTBEHHOI'O ITMTAHHS.

Kputepuu 6e30macHOCTH 711 CXEMbI UCCIISOBAHUS TIPOIYKIIUN OOIIECTBEHHOTO MMHUTa-
HUSL

Macco- 1 TerionepeHoc Il CXeMbl UCCIICIOBAHMSI MPOAYKIIMM OOIIECTBEHHOTO MHUTa-
HUSL

[ToTpeOuTenbCckre CBOWCTBA JJII CXEMbI HCCIIEIOBAHMS MPOAYKIIMU OOIIECTBEHHOTO
MIUTAHUSL.



Krnaccudukanus MeTo10B aHaTH3a

Metop! onpeiesieHns NoKa3aTesnel KauecTBa POAyKTOB IUTAHUS:

v

1. CnocoOsI momyueHuss UHGOpMaIHH

A 4

v

2. Ucrounuk mosrydeHuss HHGOpMaIuu

A 4

TOBapPOBEIHO-TEXHOJIOTHYECKUI

Pucynok 1.2 — Kitaccuukaryss METOI0B aHAIH3a

N3MepuTenbHbIit Perucrpanuonnslii| | OpraHojenTuyecKuii PacueTHbrit TpaauuroHHbIN OKCNEePTHBIN ConmoaoruuecKui
[Tokaszarenu ®duznyeckue u Gusn-
- MEXaHHYECKHE; - popma; KO-XUMHYECCKHE
- TEPMOJIMHAMUYECKHUE; - L[BET; 7
- DJIGKTPOXUMHUYECKHE, - BKYC ¥ 3aI1aX;
. - MUKPOCKOIIMPOBAHHUE;
- BOJIHOBBIC; - KOHCUCTEHIIHS; ) q)p P 7
- DJIEKTPUYECKHE M MarHUTHbIE PEPPaAKTOMETPH;
OajbHas OLIEHKA; - OJIAMCTPHSL,
CeHCOpHLIP'I aHanms; - (I)OTOMeTpI/IIIeCKI/Ie MCTOJBI,
METOJ, MapHBIX COIO- - CIICKTPOCKOIINA,
CTaBIICHUIA; - Xpomarorpadus;
METOJ,  TPEYrOJIbHBIX - IOTCHIIMOMETPHA,
CpaBHeHI/Iﬁ; - P€OJIOTHYCCKHUEC
N XUMUYCCKHUE
- METOJ1 pa30aBJIeHUN;
v OMOXUMHUYECKHUE
METO/I MOCIE0BATEIbHOCTH METO/]T OJTHOTO 00pa3ia; v
- METOJ PO HINPOBAHHS MHUKPOOHOJIOTHYECKHE
- METOJ OAILHOM OLIEHKHU 7
1 OaJbHBIE IIKaJIbl KAUSCTBA
(bu3HOIOTHYECKUE




[Tpumep 1

CXEMA NCCJIEJJOBAHUA
I[MPOAYKIHWHU OBIIECTBEHHOI'O
[TMTAHUA
[EPELL ®APIINPOBAHHBIN
/’ [TonyhabpukaTsl M KyJTHHAPHBIC U3/IEIUS |
/ [Torpeburenbckue
Cocras, co- CaHUTAapHO-THTHEHUYECKOE Kpurepun 6es- Macco- u Ten- CBOICTBA
AeprKaHue frmarononvane OMaCHOCTH JIONCPEHOC
KHCJIOTHOCTb (00111as1); - peakuMs Ha TepoKcHaazy - HUTpAThI, - BBIXOJ] U3JIENHUS; - BHEILIHUI BUT;
BJIara Wi Kuaciayroo  ¢ocdarazy - HUTPUTHI, - TOTEepU IpU TEpPMOOD- - LIBET;
NIOBAapEeHHas COJlb; (KyJIMHapHbIE U3/1eNHs); - MMKOTOKCHHBI, paboTke - KOHCUCTECHIIUS;
KUD; - obmas MUKpPOOHOJIOTUS - TOKCHYECKHE DJIEMEHTHI - TeMIlepaTypa  BHYTPH - hopma;
OeIIKu; 00CEMEHEHHOCTD; obpa3na - 3amax;
yTJIEBO/IBI; - HaJIWYHE YCIOBHO ITaTOTECH- - BKYC;
COOTHOILIEHHE 000J104- HOW MUKPO(IOPEI; - TIUILEBasi LIEHHOCTh
K1 U (apira - TPHCYTCTBHE  MATOTCHHOM - Ouonoruyeckas
MHUKPO(DIOPHI IIEHHOCTb

Pucynok 1.3 — Cxema uccriegoBaHus IPOJYKLIUHU 00IecTBeHHOro nuTanus — «llepen dapmupoBaHHbII
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[Tpumep 2

CXEMA UCCIIEAOBAHNMA
I[MPOAYKIHNN OBLIECTBEHHOI'O
I[TNTAHUA

l

LIHUIIEJIb PYBJIEHHBIN

(nonydadpukar)

Cocras, cojaep-

buoxumunue-

CaHUTapHO-TUTMEHUYECKOH)

KaHne CKHE CBOWCTBA Onarormnosydne
BIIara pH cpenst - 001mas MUKpOOHOIOTH
MoBapeHHas 00CEeMEHEHHOCTb;
COIIb; - HaTu4Me YCJIOBHO Ta-
KUP; TOT€HHOM  MUKpodII0-
OcIKH; pHI;

YTJICBOJIBI; - TMPUCYTCTBUE MATOTCH-
xJyieba HOM MUKPO(IOPHI

Kpurepunu 6e3-
OIIaCHOCTHU

HUTPATHI;
HUTPHUTHI,
TOKCUYECKHE
2JIEMEHTEI
MECTULIUIBI

Macco- u ten-
JIOIIEPEHOC

- BBIXOI U3OCIHA,

Pucynok 1.4 — Cxema uccrienoBanus NpoayKIuu oomiecTBeHHOro nutanus — «llluunens pyOaeHHBIN»

[loTpeburenbckue
CBOMCTBA

- BHEIIHUM BUJI;

- 1IBET;

- KOHCUCTEHIIHS;

- (opma;

- 3amax;

- BKYC;

- THIIeBas IIEHHOCTh
OHOJIOTHYECKast
LIEHHOCTH
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JlaGoparopHoe 3ansiTue Ne 2

Tema: MeToasl OITpeieSICHUs TTOKA3aTelIel KAYeCTBaA ChIPbI M ONPOAYKTOB nuTaHus. OeHka
Ka4yecTBa NPOAYKIIMU 001ecTBeHHoro nuranus. [lopsanok ordbopa npoo.

Llenv pabomopl: N3ydUTh TOPSAOK 0TOOpa MPOO CHIPHS, MONYyPabpUKaTOB U TOTOBOW IMPO-
TYKIUY TSI OPTaHOJICTITHYECKOTO U (PU3UKO-XMMHUYECKOTO aHATN3a.

cDopMupyeMble KomnemeHyuu uiu ux vacmu.

Kon DopmMyJINPOBKA:

IIK-7 CriocoOeH IpoBOIUTH Ja00paTOPHBIC HCCIIECIOBAHKS 0C30MACHOCTU U Ka4eCTBa ChIPhs, Moydadpu-
KaTOB M TOTOBOM MPOIYKIIMH OOIIECTBEHHOTO MUTAHKUS MAaCCOBOTO HU3TOTOBJICHHUS U CICIUATA3HUPO-
BaHHBIX MHIIEBBIX MPOIYKTOB B COOTBETCTBHU C PETIIAMCHTAMH, CTaHJIAPTHBIMH METOIUKAMH, TpPe-
0OBaHHUSIMH HOPMATHBHO-TEXHUYECKOM TOKYMEHTAIMH, TPEOOBAHUSIMH OXPAHBI TPYAa U SKOJIOTHYE-
CKOI1 0€30IacHOCTH

T1IK-8 CriocobeH opraHu30BaTh KOHTPOIh 32 O0eCIIeYeHHEeM KauecTBa MPOAYKIIN U YCIIyT

Teopemu%czcaﬂ yacmos.

Iinau:

1. [Topsnox or6opa npod CKOPONOPTAIIMXCS IPOAYKTOB.
2. [Topsinok or6opa mpod KOHCEPBOB.

3. OTt60p pob nomydadpukaTos u Ok (M3aEITHIA).

IIpaxmuueckoe 3a0anue:
1. U3yuutsb nopsanok or6opa npod CeIpbs, 1oayHadpHUKaTOB U TOTOBOM MPOIYKIIHH.

Cooeporcanue pabomvi:

IIpo10BONIBCTBEHHBIE TOBAPHI UCCIEAYIOT MapTUAMHU. [lo mapTuell NoOHMMArOT NpegHa3Ha-
YEHHYIO JUJIs1 KOHTPOJIS COBOKYIHOCTh €JUHUL] IPOLYKIIMM OJHOIO HAUMEHOBAHUS, THIIOHOMHUHAJIA
WM TUIOpa3Mepa U UCTIIOJIHEHUs], IPOM3BEICHHYIO B TE€UEHHE OIPEIEICHHOIO0 MHTEPBAla BPEMEHU
B OJTHUX U T€X e yCIOBHsIX. UMCII0 eIMHUI] TPOAYKIIUN COCTABIsIeT 00BbEeM MapTHH.

KoHTpoib kadecTBa MpOAYKIIMU MOXKET OBITh CIJIOIIHBIM (ITOJIHBIM) MJIM YaCTUYHBIM (BBI-
60opounbiM). K criionmtHoMy KOHTPOJTIO PUOETalOT PEKO, TaK KaK OH HE BCEr/la BO3MOXEH UJIH CO-
MpsDKEH ¢ OOJBIIMMHU 3aTpaTaMu BpeMEHU U TpyAa. KOHTpoJb, IpU KOTOPOM pEllIeHHE O KauecTBe
KOHTPOJIMPYEMON NPOAYKIMHM NMPUHUMAETCS MO PE3yJbTaTaM MPOBEPKH OJHOW MM HECKOJBKHX
BBIOOPOK, WM P00, OTOOpPaHHBIX U3 MAPTHH UITU MOTOKA MPOAYKILIUU, HA3bIBAETCS BHIOOPOUHBIM.

Bri0opka oTOupaercs oT MpoIyKIMH, KOJMYECTBO KOTOPOH MCUUCIISETCS B IUTYKAaX WM JK-
3eMIUIIpax, U MpeACTaBiIsIeT cO00i U3ene NI ONPENSIIEHHYI0 COBOKYITHOCTb M3/IEIMMI, ITpeIHa-
3HA4YEeHHBIX JJIs uccienoBanus. OTnenbHbIE BHIOOPKH, COETMHEHHbIE BMECTe, 00pa3yloT MpeJcTa-
BUTEJIbHYIO BBIOOPKY. IIpH cocTaBieHuH mpeacTaBUTEIbHOM BBIOOPKH M3 KaXKIOW YacTH KOHTPO-
JUPYEMOM COBOKYITHOCTH OTOMPAIOT TaKOe KOJIMYECTBO M3JENUN, 4TOOBI B IOCTATOYHOM CTENEHH
OTPa3UTh CBOWCTBA JaHHON COBOKYITHOCTH B LIE€JIOM.

OnpeneneHHoe KOJIMYECTBO HEIUTYYHOW NMPOIYKIUH, BBIAEICHHON Ul KOHTPOJIS, Ha3blBa-
erca npoboi. Ecin ee oTOMpParOT €JMHOBPEMEHHO M3 OINPENEIIEHHON YacTU HEMITYYHOM MpOIyK-
UM, TO poba HaszpIBaeTcs ToueuyHoi. Cepuu TOYEUHBIX MPoO 00pa3yloT 0ObEIMHEHHYIO MPOOY,
KOTOPYIO THIATENbHO NepeMelnBaioT. Eciu oHa oka3biBaeTcs OOJIBIION MO Macce UM 00beMY, TO
U3 Hee BBIJIENAIOT CPEAHIO Mpo0y Ui cpeaHuit oOpasen. [Ipoboii cunTaercs Takke 4yacTh cpell-
Hero o0Opasiia, BbIJICIIEHHOIO U MOATOTOBICHHOTO Ul U3MEPUTENIBHOrO (J1JaDOpaTOPHOI0) UCIBITA-
HUSL.

Ecnu cpeansist mpoba mapTuu ToBapa MOJArOTOBIIEHA HEMIPABUIIBHO, TO M PE3YyJIbTaThl aHAIH-
30B, MIPOBEACHHBIX C OOJBIION TOYHOCTHIO, MOTYT JIaTh OIIMOOYHOE MPEACTABICHUE O €ro Kaue-
crBe. [loaToMy mopsok M TeXHUKa OTOOpa MPOO PErIaMEeHTHPOBAHBI CTAaHAAPTaMU U JIPYTUMHU
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HOPMAaTUBHO-TEXHUYECKUMH JOKYMEHTaMHU.

[Tepen BbieMKO# MPOO MM BBIACICHHEM BBIOOPOK HEOOXOAWMO O3HAKOMHUTHCS C JOKYMEH-
Talued TaHHOW MapTUH MPOAYKTa (HaKJIaJHBIMU, CEPTU(PHUKATAMU U T. II.), IPOU3BECTH HAPYKHbBIN
OCMOTp BCEW MapTHH, IPOBEPUTH COCTOSHUE Tapbl U €€ YUCTOTY, CBEPUTh MAPKUPOBKY Tapbl C JAaH-
HBIMH JOKYMEHTOB, OIPEJICIUTh OJHOPOIHOCTh apTHUH.

B ciywae noctyruieHus: CMEIIaHHBIX MMAPTHI MIPOAYKIMIO COPTUPYIOT Ha OAHOPOJHBIE Map-
tuu. [Tocne ocMoTpa Beeit mapTuu ToBapa OTOMPAIOT OTAENIbHBIE €IUHUIBI YIAKOBKU (OOUYKH, SIIH-
KM, MEIIKH | T. I1.) U BCKPBIBAIOT HX.

KonuuecTBo enuHUIl yIIaKOBKH, MOJUICKAIIMX BCKPHITHIO, YCTAHABIUBACTCS JNEHCTBYIONIU-
MU cTa”aapramu. Hanpumep, uist cocTaBiieHUsl IPEICTaBUTENIbHON BIOOPKH KOHCEPBOB M3 OJHO-
poanHoi naptuu 10 S00 equHUIl YITAaKOBKH IS BCKPBITHS oTOMpaioT 3 % (HO HE MEHee IISTH €lIU-
Hull), a cBeie 500 — 2%. [Ipu cocraBnenun oObEAMHEHHON MTPOOBI OT 3€PHOMYUYHBIX TOBapOB, 3a-
TapeHHbIX B MEIIKH, UM OT CBEKUX (PPYKTOB M OBOIIEH B smukax u3 naptuu a0 100 mect oToU-
paroT HE MEHEe TPeX EAMHMI] YIAaKOBKU (U3 pa3HbIX PsJIOB U spycoB), U3 naptuu cbiie 100 mect —
Ha Kaxaple 50 MeCT AOMOIHUTENBHO MO OJHON euHMIle YIakoBKU. Ecnu B mapTuu umeercs e 0o-
JIee MATU €UHUIL] YIIAaKOBKH, TO CJIEIYET BCKPBITh BCE €AMHUIIBL.

[Tpuembl U TexHuKa 0TOOpa MpoO ISl COCTaBJICHHs CpeaHEro obpaslia TOBapOB pa3HbIX
TPYII HEOAMHAKOBBI M 3aBHCAT OT MX (PU3UKO-XMMHUYECKHX CBOWCTB. HeoOXxoaumeie cBeneHus: 00
STOM MPUBEACHBI B MPUIoKeHUU. [IpoObI 17151 GaKTEPUOIOTMYECKOT0 UCCIIEIOBaHUS OTOMPAIOT, CO-
Omroast mpaBujIa CTEPUIIBHOCTH. BpakOBaHHYIO IPOIYKIIHIO HCCIEAYIOT OTACIBHO.

Cpennue npoObl, MOArOTOBIEHHBIE JUIs Ja0OpAaTOPHOTO AaHAIM3a, MOMEINAIOT B YHUCTYIO
Cyxyto Tapy (OaHku, OyTBHUIKM, MEIIOYKH U T. JI.), KOTOPYIO IUIOTHO 3aKpPBIBAIOT, OINEYATHIBAIOT,
CHA0XKAIOT ATUKETKOM U B KpaT4alIIie CPOKH JIOCTABIAIOT B labopaTtopuio. [IpoObl ¢ mocTOpOHHUM
3araxoM WUJIM 3apa’k€HHbIE BPEAUTENSIMU YIIaKOBBIBAIOT B OTAENbHYIO Tapy. Ha Bce n3bsrbie mpoObl
COCTABJISIIOT aKT B JIBYX SK3EMILIApaX: OJMH HAMPABISIIOT B 1a00OpaTOpHIO, a APYroi ocTaeTcs y Ma-
TE€pPUAIbHO-OTBETCTBEHHOIO JIMIA U CIIY)KUT OCHOBAaHUEM ISl CIIUCAHUS U3BSTHIX NMPOAYKTOB. IIpo-
Obl, IOCTYMUBLINE B JIAOOPATOPHUIO, PETUCTPUPYIOT B IPUEMHOM >KypHAJI€ M MOJrOTaBIMUBAIOT JUIS
ananu3a. [{ens u xapaktep uccien0BaHus YKa3bIBAIOT B aKTE BEIEMKH MPOO.

[TpoObI ckOpOMOPTALIMXCS MPOAYKTOB WM MpeJHa3HAuYEHHbIE Ul OMOJIOTHYECKOTrO HCCie-
JIOBaHUS B TaOOPATOPUIO TOCTABIISIOT HEMEJIEHHO U Cpa3y e aHATU3UPYIOT.

[lepen ompeneneHneM XMMHYECKMX MOKazaTesiell pa3HOPOJHYIO CPEIHIOI MpoOy MmpeBpa-
IIaI0T B OJHOPOJIHYIO IIyTEM TIIATEIbHOIO M3MENbUeHHs U nepemeninBanus CrocoObl U3Melnbye-
HUS 3aBUCAT OT KOHCUCTEHLIMHU NMpoaykTa. Chllyuyne MpOAYKTHI (3€pHO, KpyIbl, 0000BBIE) B KOJIHU-
yectBe 200 — 250 r pa3ManbIBaloT Ha Ja0OPATOPHOW METBHUIIE U MPOCEUBAIOT Yepe3 MeTauInye-
CKOE CHTO C OTBEpCTUAMH auameTpoMm IMMm. Cxofn ¢ cuTa cHOBa M3MeENbYaroT. Tak MmocTynaroT 10
TeX IOop, MOoKa Bcs Ipoda He OyAeT u3MesabueHa /10 YacTHl] Tpedyemoro pasmepa. bpukeTs! nuiie-
BBbIX KOHIIEHTPAaTOB Pa3MHHAIOT, IEPEMELINBAIOT U BBIIENAIOT IpoOy Maccoit 200 — 250 r, koTopyro
pa3MaibIBaloT Ha JlabopaTopHOU MenbHuULE. 3 00bequHeHHON MPoOkI CBEXUX (PPYKTOB M OBOLIEH
COCTABJISIFOT MEHBIIYIO TI0 Macce JIabopaTopHyIo Mpoly, KOTOPYIO OUMIIAIOT OT 3arps3HeHuid. Kap-
TodeNnb U OBOIIM MOIOT HIETKOW B BOJE U OOCYIIMBAIOT Ha Bo3ayxe. M3 Kaxaoro kiyOHs, KOpHe-
110712, KOYaHa KaIyCThl, IJI0/1a THIKBEHHBIX OBOLIEH BBIpE3aroT 1Mo JiuHe Y4 umu g, Jlnsa usmens-
yenust 6epyt 1 — 2 kr. CpeaHioro npoOy JUCTOBBIX U MPSHBIX OBOIIEH (canara, NIMUHATA, YKpona U
Ip.) U3MENbYAIOT LEIUKOM, Y CEMEUYKOBBIX IUIOZOB YAAJSIOT CEMEHHOE THE370 M CEeMEHa, Yy KO-
CTOYKOBBIX — KOCTOUKY, Y BUHOTPa/ia — CEMEHa, Y LITPYCOBBIX — KOXKYpPY U CEMEHa, Y II0J0B Oax-
YeBbIX KYJIbTYp (apOy30B, JbIHb, THIKB) CHUMAIOT KOPKOBBIN CIIOH M OTAEISAIOT ceMeHa. Tomarsl,
nepibl, OaKiIakaHbl, Oryplbl aHATU3UPYIOT C CEMEHAMH, KOXKHILY OTAEISIOT MPOTHPAHUEM ME3TH
4yepe3 KalpoOHOBOE CUTO.

Jns u3menbueHuss ppyKTOB M OBOLIEH MPUMEHSIOT pa3jMyYHbIe J1abopaTOpHbIE MPUOOPHI
(pa3menpunTeNM TKaHEH, yHUBEpCaIbHbIE KyXOHHBIE KOMOAHbI, MACOPYOKH | Ip.).

[Tpu uccrnenoBaHUM KOHCEPBOB IMOCIIE ONPEAEICHNUS COOTHOUIEHHUSI COCTaBHBIX YacTel Ku-
KYIO 4acTh CIMBAIOT B (ap(opoByIO HAIKY, a TBEPAYIO - IPOITYCKAIOT JIBa pa3a 4epe3 MsACopyOoKy.
[Tomy4yeHHBIH apin CMEMMBAIOT C )KUIKOW YacThIO U PACTHPAOT MO YacTsaM B papdopoBoii cTymke
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JI0 OJTHOPOJIHOM MaccChl, KOTOPYIO MOMEIAIOT B 0aHKY ¢ MpUTepToi mpoOkoi. [lepen n3menpueHu-
€M Ha MSCOpPYOKe M3 (PYKTOBBIX KOHCEPBOB YAAJSIOT KOCTOYKHU, U3 KOHCEPBOB U3 Kyp U AUYH —
KOCTH, U3 PBIOHBIX NMPECEPBOB (KUJIbKH, XaMChl, TIOJIbKH) — creuud. KpynHyio U MeNnkyo pbioy
(cenbap, canaky) B pa3felaHHOM BHJIE H3MENIBYAI0T Ha MACOPYOKe; MSCO, KOITYEHOCTH MPOIMYCKAIOT
HECKOJIBKO pa3 yepe3 MsACOpyOKy, a 3aTeM TIIATEIbHO pacTUPAIOT B CTYIIKE.

[TropeoOpa3Hbie MPOIYKTHI (TOMAT-IIIOPE, TOMAT-MIACTY, OBOIIHYIO MKPY, HAIITEThI, MICHON
Gapii, MOBUAJIO U JIP.), @ TAKXKE JHKEM U BapeHbE MOCJIE BCKPBITUS Taphl TIIATEIBHO IEPEMEIINBa-
IOT IITATEIEM, JIOKKONW MM PACTUPAIOT B CTYIKE J0 OAHOPOAHOM Macchl. OT MOJATOTOBIEHHOM
poObl OTOMPAIOT HABECKH JJIsl aHANM30B. [lepea B3ATHEM HaBECKH BCIO Maccy TIIATEIbHO IMepe-
MemuBaioT. [IpoOsl chipbsi (POIYKTOB), CTaHAAPTH30BAHHBIX MONY(PaOpPUKATOB, KyJIMHAPHBIX H
MYUYHBIX KOHIAMTEPCKUX H37eNui Ha 0a3ax (CKkianax), SKCHEAUIMIX, Ha MPOU3BOACTBE KOHTPOIH-
PYEMBIX MPEINPUATHI OTOMPAIOT Ui JJAOOPAaTOPHOTO MCCIIEOBAHUS B COOTBETCTBUU C METOJIU-
koii, ycranoBiieHHor ['OCT, OCT u apyroit HOpMaTUBHO-TeXHUYECKOM nokyMmeHnTanuei (HT]I).

[TpoObI chippsi (IPOIYKTOB), CTAHJAPTU30BAHHBIX NOTY(HaOpPUKATOB, KyJUHAPHBIX U My4-
HBIX KOHJIUTEPCKUX U3JeNuii Ha 0a3zax (CKjanax), SKCIETUIUAX, Ha MPOU3BOJICTBE KOHTPOJIUpYe-
MBIX MPEINPUATHH OTOMPAIOT Ui JIAOOPATOPHOTO HMCCIEIOBAHUS B COOTBETCTBUU C METOJIUKOM,
ycranoBienHoi 'OCT, OCT u npyroii HopMaTuBHO-TexHUYecKkor gokymenTanueit (HT/I).

OT60p poO MPOU3BOIAT OT OJHOPOTHOM IMAPTHH MPOTYKITHH.

[lepen or6opom mpobd mpu OCMOTpE MAPTUU TPOAYKLUU HPEACTaBUTEINb JIa0OpaTOPHH JT0JI-
KEH O3HAKOMMTbHCS C JIOKyMEHTaluel (HakiaJHbIMHM, KaU€CTBEHHBIMHU YOCTOBEPEHUSMHU) U MPO-
M3BECTU HAPYKHBIM OCMOTp Bcell maptuu. OH JOJKEeH: OOpaTUTh BHUMAHHE HA COCTOSIHHE Taphbl
(uctipaBHOCTD, HaMUUE AeGopMaIuy, 3arps3HEHNs ), COOTBETCTBHE YIAKOBKHA M MapKUPOBKH Tpe-
OOBaHUSAM TEXHHUYECKHUX YCJIOBHH; MPOBECTH CIMYCHHE JAHHBIX MapKHUPOBKHM HA YIaKOBKE C JaH-
HBIMH JIOKYMEHTOB; IPOBEPUTH COOJIIOJICHUE TEMIIEPATypHOTO pEXHMMa, YCIOBHH W BpEeMEHHU
TPaHCIIOPTHPOBAHHUSI.

[Tocne ocMoTpa IPOBOAMTCA BCKPBITUE OTHAEIBHBIX €IMHMI] YIIAKOBKH (B Cilydae 3aTapeH-
HOW MPOAYKIMH), OTOOp U OpraHoJeNTHYECKas OLleHKa cpeiHel MpoObl (MCXOIHOTO 00pasia).

B ciyuae pasHornacuii B OlleHKE KadyecTBa U3 cpeaHel mpoOsl oTOMparoT oopaser (mpody)
s 1abopatopHoro aHaiauza. OJHOPOAHON MapTHEN CUMTAIOT MUILEBbIE MPOAYKTHI, Moiyhadpu-
KaTbl, My4HbI€ KyJWHApHbIE U KOHIUTEPCKHE W3/EIUS OJHOTO HaMMEHOBAaHMS M OJHOM Macchl,
BbIpaOOTaHHBIE B TEUEHHE CMEHBI OJHUM IPEINPUATHEM, TIPEAbABICHHBIE K OJTHOBPEMEHHOM clia-
qe-IprueMKe.

Cpenneii wim ob6mel mpoboit (MCXOAHBIM 00pa3lloM) CYHTAIOT COBOKYMHOCTH OTAEIHHBIX
BBIEMOK, OTOOpPaHHBIX M3 BCKPBITHIX €IMHUI] YIIAKOBKU OJTHOPOJIHOM NapTUU ChIpbs, oiydadpuka-
TOB, KyJTUHAPHBIX, MyYHBIX KYJIWHAPHBIX U KOHIUTEPCKUX H3ACIUM, BHEIIHUE TPU3HAKU KOTOPOH
XapaKTepU3yIOT BCIO MapTHUIO.

3a naGopaTopHblil oOpazer] (Ipody) NPUHUMAIOT YacTh CpeiHell MpoObl, BBIICIEHHYIO JUIs
aHanu3a, B KoJInuecTBe, ykazanHoM B HT/l Ha kakablii BUA MPOTYKIIUH.

Ot60p mpo6 Omron (M3aenuii) MPOU3BOAUTCS BHauYae obcnenoBanus mnpennpusatus. OTou-
paroT mpoOkbl, MOATOTOBJIECHHBIE K OTIYCKY, U (1K) y notpedurteneil. OToOpaHHbIe MTpOOkI B3BEUIH-
BAIOT C LIEJIbIO TIPOBEPKHU BbIXoja. [Ipyu 3TOM MpOBOAST BHEMIHHI OCMOTp MPOO ¢ OHOBPEMEHHBIM
OpPraHOJICITUYECKUM aHAJIM30M COCTAaBHBIX YacTel Orof] (MIIOTHOM, XKUIAKOM YacTel cyma, OCHOB-
HOTO U3JIeNusl, TapHUPA, COyca BTOPOTro OJIt0a U T. [1.), B3SATHIX OTJENbHO Ha npousBojcTse. [o pe-
3yJlbTaTaM 3TOT0 aHAJIKM3a PEIIA0T BOMPOC O HEOOXOIMMOCTH JOCTABKH MPOOKI B 1TaOOPAaTOPHIO.

3areM MPOBOAT CIUIONIHYIO OPTraHOJENTHYECKYI0 OIIEHKY KadecTBa Moiy(haOpuKaToB,
OJIIOl ¥ U3AEIIHM.

OnpenensioT CpeHIo Maccy moiay(padpuKaToB, ITYYHBIX U HOPIMOHUPYEMBIX KyJIHHAp-
HBIX U IITYYHBIX KOHAUTEPCKUX U3/ETUIN B3BEIIMBAHUEM KaX/10T0 X BUja o 10 mT., oToOpaHHBIX
U3 Pa3HbIX JOTKOB WJIM MPOTHUBHEW, WIN OJHOro JIoTKa (mpoTuBHA). [IpenHamepeHHbli BEIOOp U3-
nenui He nonyckaercs. [Ipu monydyeHnn 3aHUKEHHBIX PEe3yJIbTaTOB B3BEIIUBAIOT enie 10 u3aenuid.
3areM IIPOU3BOJAT NOIITYYHOE B3BEIIMBaHNUE HE MeHee 10 n3nenuid.

Cpennsist macca 01101, OTOOpaHHBIX Ha pasjaye, ONpenesseTcsl MyTeM pa3JiebHOr0 B3Be-
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IIMBAHUS TPeX MOPIMA, MOCIEAYIOIIMM CYMMUPOBAaHUEM U JIEIEHUEM Ha 3.

Konebanue temmeparypbl Ipy B3BEIIMBAHUM TOPAYMX ONIOA M KyJUHAPHBIX U3ICIHI 10-
nyckaercs B mpeaenax 10° C.

OTKIIOHEHHE CcpeqHel Macchl OO M M3/EIHA OT yCTAaHOBJICHHOW HOPMBI UX BBIXOZA 110
peuentype He aonmyckaercsi. OTKJIOHEHHE Macchl IPY B3BEIIMBAaHUM OJHOIO OJtoja (M3nenus) He
JOJKHO MpeBbIIaTh +3%.

JlomyckaeMble OTKJIOHEHHs OT YCTaHOBJIEHHOM Macchl N0y(haOpuKaTOB U M3JEJINH, Ha KO-
topsle uMeercd aercreyromas HT/I, ykazanst B HT/I.

JlonmyckaeMble OTKIOHEHHs (aKTHUECKOW Macchl OT BBIXOAA IO PEeLENnType AJis OAHOTO U3-
JeNusl WIA OAHOM pachacoBKH KyJMHAPHBIX MOTY(HaOpPUKATOB M IITYYHBIX KOHJUTEPCKUX MOTY-
(haGpuKaTOB JaHBI B MPUIIOKCHHH.

C 1enpl0 yCTaHOBJIEHMS MPAaBUIBHOCTU OTIYCKa K OJIF0JIaM PACTUTEIBLHOIO U CIMBOYHOIO
Maciia, CMETaHbl, caxapa, HOPLMOHUPYEMBIX C IIOMOLIbI0 MEPHUKOB HJIU JIOXKEK, IIPOBEPSAIOT MACCy
YKa3aHHbBIX IPOAYKTOB B 00bEME 3TOT0 MHBEHTApsl OJHOBpEMEHHBIM B3BemnBanueM 10 — 20 nop-
AH.

KoHnTponb Maccsl Bcell BbllIEyKa3aHHOM MPOAYKIIMKM IPOU3BOJSAT IyTEM B3BELIMBAaHUS HA
Becax HACTOJbHBIX LM(epOIaTHIX: NpH B3BemuBaHUM 10 mT — co mKangoi 1o 1 Kr, ¢ morpeuHo-
CTBIO HE OoJiee +2,5 T, MPHU MOMITYYHOM B3BEIIMBAHUU — CO Ko 0 200 1, ¢ MOrpenHOCThI0 HE
Oonee £1 1.

O0beM OTIYCKaeMBbIX TOPSYUX U XOJIOAHBIX HAIMUTKOB (Ko(e, Kakao, Jasi, COKOB, IPOXJIAIH-
TEJIbHBIX HAIUTKOB 0€3 HAIOJHUTEIS U T. JI.) 3aMEPSIOT IPH YCTaHOBJICHHOM /ISl HUX TeMIlepaType
OTITYCKa, UCII0JIb3YysI MEPHYIO NMOCYY (LMIMHIPBI I MEH3YPKH).

[Tpu ompeneneHN MOJHOTHI BIOXKEHUS (PPYKTOB B KOMIIOTBHI M CIIAJKUE CYIbl OTIEJNSAIOT
IUIOTHYIO YacTh OT >KMJIKOM IpolexuBaHueM. i 3Toro npeaBapuTenbHO B3BELICHHbBIE MSITh IOp-
LU KOMITOTa WJIM CyTla IPOLEKUBAIOT Yepe3 METANIMYECKOE CUTO WM Typlljar B HOCyy U yepe3
10 MuH B3BEIIMBAIOT IIOTHYIO YacTh. Maccy MJIOTHOM YaCcTU CPaBHUBAIOT C BBIXOJIOM IO PELIENITY-
pE C y4ETOM JIOIYCKAEMBIX OTKIOHEHUH.

OnpenenstoT cooTHoleHue ¢apiua U 000JI04KH B nosypadpukaTax — roayOubl, kKabauku,
neper (GapmrpoBaHHble, OJUHUUKN C pa3HbIMH (apimiamu. J[i1st 3TOro B3BeHIMBAIOT: KabauykoB — 4
T (2 cepeuHbl U 2 Kpasi), OCTaJIbHBIX 1M0Ty(hadpruKaToB — 10 31T, OTAENAIOT (papIil, B3BELUIMBAIOT
€ro U pacCUMTHIBAIOT COJIEpkKaHUE (apIia.

Jlonyckaemble OTKJIOHEHHUSI MAcChl IJIOTHOM YacTH CIIaJKUX CYNOB, KOMIOTOB M (apiiein
yka3zaHbl B Ta01.2.1.

OnpenensitoT KOJIMYeCTBO NAaHUPOBKH U BBIXOJ Msica, PbIObI, ITULIBI, KPOJIUKA - B U3JIEIHIX
C JIBOITHOM MaHUPOBKOH (MyKa, Jb€30H, cyXxapH). Jlis 3Toro B3BemuBaroT 3 — 5 u3nenuif, ocBOOOX-
JAl0T C MOMOIIBIO CKaJbIIeNsl OT MaHUPOBKH, CHOBA B3BELLIMBAIOT U PACCUUTHIBAIOT CPETHIOI0 Mac-
cy. IIpubaBnss k cpenHeit Macce Maccy MoTepb IpU TEIIOBOW 00paboTKe, HAXOIAT (PaKTHUYECKYIO
Maccy HeTTO Msica (pbIObl), MSCHBIX MPOIYKTOB, NTHUIIbI, KPOJIMKA. DTy Maccy CpaBHHUBAIOT C Mac-
COM HETTO CBIPbs (Msica, PHIOBI) MO PeLenType.

15



Tabmuma 2.1 — Jlommyckaemple OTKJIOHEHHUS OT BBIXOJIAa MO PELENTYpe COCTABHBIX YacTeH
nosryabpuKaToB, OO U U3IEITHIA

Ne HaumenoBanue 6:ro/1a Wiy u3ienust JlommyckaeMble OTKIOHEHUS OT
/11 BBIXO/Ia IO peruentype, %
1 |Canatsl MsicHBIE (COEpKAHHUE MsCA) +10
2 |Crynau (TUTOTHAS YacTh) +10
3 |Msco, peiba 3anuBHbIE (Macca msica, PbIObI) +5
4 |Cymsl (Macca msica, pbIObI) +10
5 |TomyOupl, kabauyku W JApyrue OBOILIM, (apUIMpOBaH- +5
HbIe Msco-Tionydadpukar (coaepkanue dapia)
6 |bimHumku ¢ pasHeiMu ¢apiramMu — nonyhadpukar +5
(coneprxanue apia)
7 |biuH4MKH ¢ pa3sHbIMH (apiiaMu (TOTOBBIE M3/EIHS), +10
KpoMme OJIMHYUKOB C TBOPOTOM
8 |llenbmenu-niomydabpukar (cogepxanue (aprra) +5
9 |Bapenuku-nonydadpukat (conepkanue ¢apiia) +5
10 |KoMmoTsl, KOKTEHIN U CIaKue CyIbl (TJIOTHAS YacTh) +10

Jns onpeneneHrsi KOJIMYECTBA MAaHUPOBKU B JKAPEHOW MEYEHKE, pealu3yeMOW MO Macce,
B3BELIUBAIOT 3 — 5 U3/ENuil, CYUMILAIOT NAaHUPOBKY, IEUEHKY B3BELIMBAIOT U PACCUUTHIBAIOT Maccy
MAaHUPOBKH B MPOIEHTAaX K Macce u3aenus. [lomydeHHble JaHHBIE CPAaBHUBAIOT C JAHHBIMU KOH-
TPOJIbHBIX IPOPAOOTOK, MPOBEICHHBIX HE MEHEE TPEX pas.

Ecnu Ui OTAENbHBIX M3/ENHNA, B TOM YHcie (UPMEHHBIX, HOPMBI TOTEPh MPH TETUIOBON
00paboTKe HE YCTAaHOBJIECHBI, KOJMYECTBO NAHUPOBKH M BBIXOJA MscCa, PbIObI, NTHULBI, KPOJIMKA
OTIPEIENIAIOT IPOBEICHUEM KOHTPOJIBHBIX MTPOPAOOTOK pabOTHUKAMHU J1a00PaTOPUH.

[Tpu cOMHEHMH B TOTOBHOCTH OTOMpPAIOT *apeHble M3Aeus B KonuyectBe 1 — 2 mT. ¢ 11e-
JIBIO OTPEIeNIEHUs] JOCTATOYHOCTH TEPMUYECKOH 00pabOTKH.

OnpenenstoT COOTBETCTBUE TEXHOJIOTHUECKOW 00pabOTKH ChIPbsl YCTAHOBJIEHHBIM TpeOoBa-
HUSIM.

3anuch pe3ysnbTaToOB OPraHOJENTHYECKOr0 aHaIu3a MPOLYKIIMK TPOU3BOAUTCS B aKTe 0TOO-
pa mpod M B KypHaJIe OPraHOJENTHYECKON OIIEHKH, Pe3yJbTaThl B3BEUIMBAHUS — B aKTe€ OTOOpPA
poo.

B nabopaTtopuro HanpaBisroTcs moaygadpukaTel, 01012 U U3ENHS, KOTOPhIE MPU OpraHo-
JENITUYECKOM aHaJHM3€ BBI3BIBAIOT COMHEHHE B OTHOLICHMH CBEXECTH WJIM COOJIOJCHUS peLenTy-
PBI; 3alMCh TPOU3BOJIAT B aKTe 0TOOpa Mmpoo.

[Tonypabpukatsl, Onrofa M M3ENHUS C OLEHKOW «HEYJOBIETBOPUTEIBHO», B KOTOPBIX
HapylIeHUs] HE MOTYT ObITh YCTpPaHEHBHI, (B TOM 4ucie noaypaOpuKaThel U N3NNI U3 HaTypaJIbHO-
ro ¥ pyOJIeHOTO Msica, B KOTOPhIX OOHApYXEH HANIOJIHUTEINb) C Peai3allii CHUMAIOT.

[Tpu ot6Gope npoO Oiroa Asis GU3NKO-XMMHUYECKOTO aHAIM3a Y OTPEOUTENS WU MTOATOTOB-
JICHHBIX K OTITYCKY, OJJHOBPEMEHHO Ha pa3jaye UM Ha MPOU3BOJICTBE OepyT ellle Mo OJHON MOPLUU
OJTHOMMEHHBIX OJTI0J], KOTOPBIE SBISIOTCS KOHTPOJIBHBIMU M UCCIIEAYIOTCS oTaenbHO. [Ipu oTGope
KOHTPOJILHBIX MPOO COOMIONAIOT ClIEyIoIIee: MepBble 0to/1a OTOMpaloT 6e3 Msica M CMETaHbI; IPH
0TOOpE BTOPHIX OJIFON U3 HATYpPAIbHBIX U HATYPaJbHBIX MTAHUPOBAHHBIX MSCA, MSCHBIX NPOIYKTOB,
PBIOBI, ITUIIBI, KPOJIHMKA UM U3 HATYypaJIbHBIX pyOJICHBIX U3/eNuil U3 Msica, pbIObI, MTHIIBI, KPOJIUKA
JOTMOTHUTEIHHO OTOUPAIOT TOIBKO TaPHHUP U COYC; U3 PYOJICHBIX MsiCa, PHIOBI, ITHIIB U KPOJHKA C
HATOJHUTENIEM OTAEIBHO OTOMPAIOT OCHOBHOE U3JIEIINe, TApHUP U COYC.

[Tpu oTOOpe MpoO MOJIOYHBIX CYHOB U TOPSYUX HAMHUTKOB C MOJIOKOM O€pyT KOHTPOJIbHBIE
npoObI MoJIOKa U3 (PIIsATH, @ KOKTEHIeH ¢ MOJIOYHBIMU MPOJYKTaMU — MPOOBI MOJIOKA, CIIMBOK, MO-
POXKEHOTO B CHUpPOTIA.

[Tpu coMHEHUU B KayecTBE CMETAHbI M CIIMBOYHOI'O Maclia Ha pa3jiade KOHTPOJIbHBIE POOBI
CMETaHbl OTOMPAIOT U3 (IIAT, Macia - U3 MOHOJIUTA.
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ITepen orGOpoM MOMOJHHUTENBHON (KOHTPOJILHOW) TMPOOBI TepBOro OJf0/1a COAEPKUMOE
KOTJIa TIIATEJIbHO NEPEMELINBAIOT, IIEPEHOCIT U3 HErO HE MEHEE ISATH MOPLUIl B OTIENbHYIO Ka-
CTPIOJIIO U PA3JIMBAIOT 10 TapEJIKaMm, [OCJie Yero OTOUPAIOT OJIHY MOPLHUIO.

[TpoOy rapumpa (mociie TIIATEIBHOTO €ro MepeMenInBaHusa) OepyT U3 IeHTpa KOTJia U Ha
paccTosiHuu 3 CM OT CTEHKH.

Coyc TIarenbHo NepeMENINBAIOT IIIYMOBKOM, ABUTas €10 BBEPX U BHU3 6 — 7 pa3, moclie ye-
IO pa3IMBaTEIbHOM JIOKKON OTOMPAIOT CPEeIHION MPOoOYy.

[TpoOb1, oToOpaHHBIE AN (PU3UKO-XUMHUYECKOTO aHaIM3a, aKKypaTHO, MO BO3MOXHOCTH,
0e3 nmoTepb, MEPEHOCAT B UUCTYIO, CYXYIO, IPEBAPUTEIHHO B3BEIICHHYIO TOCYAY J1a00paTOPHUH.

[Tpu mepenoce mpoObI KHUAKOTO OJF0Ja TIIATEIBHO OYMINAIOT JIOXKKOW MPHUCTABIIME K Ta-
peJIKe MIIOTHBIE YACTHIIBI U MPUCOEIUHSIOT UX K Mpooe.

[Tpu mepenoce mpoObI BTOPOTO MSCHOTO HJIM PHIOHOTO OJI0a, M3BATOTO y MOTPEOUTENS
WM TIOJITOTOBJICHHOTO K OTIIYCKY, TAPHHUP U COYC CUUIIAIOT C OCHOBHOIO M3ENUs U MPUCOEIUHS-
10T UX K 001el Macce rapHupa ¢ coycoM. OCHOBHOE M3/€/ue B3BEUIMBAIOT U OCTaBJISIOT HA IPO-
U3BOJICTBE. 3aTeM B MOCY1y JIA0OpATOPUU MEPEHOCST B MEPBYIO OUEPE/lb YACTh TAPHUPA C COYCOM,
OCTAJILHOM YacCThIO TapHUpa COOMPAIOT OCTABIIUECS HA TAPEIIKE JKUP U COYC M MEPEHOCAT B TY Ke
oCcyay.

OcraibHBIE 0JTF0]1a TIEPSHOCSAT B TMOCYTY JIAOOPATOPUH IEITHKOM, COOJII0/Iast 00IIre MpaBuiia
nepeHoca npoo.

OtoOpannbie TpoObI Omro (M3meuii) s (PU3UKO-XUMUIECKOTO aHAIHM3a MPEACTABIISIOT
co0oif cpennue mpoosl. OHU SIBISIFOTCS U 00pa3liaMu AJis 1a00paTOPHOTO HCCIET0BAHUS.

AJKOTOJIBbHBIE KOKTSHIIM B KOJIMYECTBE ABYX IMOPLUUN OTOMPAIOT METOOM KOHTPOJIBHOMH 3a-
KYIIK{ U TIapajuieJIbHO TOTOBST JIBE€ MOPLUU KOHTPOJIBLHOTO 00pa3iia (3TajloHa).

KoHTponbHOE mpUrOoTOBIEHHE MPOU3BOAUTCS WM3TOTOBUTENEM B MPUCYTCTBHM JIMIA, OTO-
Opasiiero npody, u3 OyTHUIOK 3aBOJICKOM yITaKOBKHU B CTPOrOM COOTBETCTBUU C PELENTYPOil, C UC-
IIOJIb30BAHUEM MEPHOM IOCY/bl, UIMEIOLIEH KIECHMO TOCYyIapCTBEHHOU IOBEpKH. Mccmenyemslii u
KOHTPOJIbHBIN 00pa31ibl JOJKHBI OBITh IPUTOTOBIIEHB! U3 KOMIIOHEHTOB O/IHOM MapTHH.

ByTbUIKM ¢ HamWTKamMH, UCIOJIb30BAHHBIMH JJIsl TIPUTOTOBJIEHUSI MCCIENyeMoro oopasua,
YKYIOPHUBAIOT, ONEYaThIBAIOT U OepyT B 1abopaTopuro i aHaiau3a. Eciau KOKTeHab NpUroToBieH
C HCIIOJIb30BAHUEM MMIIOPTHOI'O QJIKOTOJIbHOTO HANMUTKA, JUIsl aHalu3a OTOUpAIOT OyTHUIKY 3aBOJ-
CKOH YIIaKOBKH.

Jpyrue KOMIOHEHTHI (COK, CUPOI, KOMITOT) 0TOMpatoT B konudectse 200 r.

N3 KOHTPOJIBHOTO U UCCIENYEMOT0 00pa3loB KOKTEIIeH OCTOPOXKHO, MUHIIETOM, BRIHUMA-
IOT KOHCEPBHPOBaHHBIE (PPYKTHI, JONBKH amelbCUHA, JIOMTUKH JIMMOHA, CJIeTKa MPWXKUMasi UX K
CTEHKE cocy/ia B TeueHHe | — 2 MUH /7S TOT0, YTOOBI 1aTh CTE€Ub JKUAKOCTH, 3aTE€M OIPEEIAIOT UX
Maccy M B KOKTeilslb He KinaayT. C 1enblo OTJeNeHNs TNIOTHON YaCTH MOYKHO TaKe HCIO0JIb30BaTh
CUTEUKO JHaMeTpoM 7 — 8 cMm.

KonuuecTBo cniupTa, NOraomeHHoro GppykraMu, He3Ha4UTeIbHO, UM IpeHeOperatoT. Maccy
IUIOTHOM YacTW CPaBHHUBAIOT C BBIXOAOM I10 PELENTYpe ¢ yYETOM JOMYCKAeMbIX OTKJIOHEHHH (CM.
[Ipunoxenust A). 3arem 3aMepsIOT 00bEM JKUJIKOW YaCTH JIBYX MOPIHI KOKTEHIIS M HAXOAT Cpe/l-
HUIl 00bEeM OIHOM MOpLKHU B MWJUTMIIMTpax. J[Be mopuuu uccieayemMoro o0pasiia 1 3TajoHa mome-
IIAl0T B JJAOOPATOPHYIO MOCY/Y U YIaKOBBIBAIOT.

KoxkTeitnu ¢ MOTOYHBIMH HPOXYKTaMU OTOMPAIOT JUIS aHalIM3a METOJ0M KOHTPOJIBHOH 3a-
KYIK{ B KOJIMYECTBE JIBYX MOPIUi (M3 OTHOTO MUKCEPA) U MapaljielIbHO TOTOBST JBE MOPIUH KOH-
TpoJIbHOTO 00pa3ua (3TanoHa). J[Be mopuuu uccieayemMoro oopasia u 3TajloHa MEePeHOCsT B MOCy-
Ny 1a00paTopuu, B3BEIINBAIOT U yIIaKOBHIBAIOT.

Hanurok «Kode depHbIit», M3rOTOBISIEMBIH B 3JeKTpoKo(deBapkax, OTOUPAIOT JIJIs aHAJIN3a
B KOJIMYECTBE OJHOM MOPIIMH METOJIOM KOHTPOJIBHOW 3aKYyNKH W MapajyieIbHO TOTOBSIT MOPIUIO
KOHTPOJILHOTO 00pasia u3 3epeH Kode. 3aMepsaroT 00beM KOHTPOJIBHOTO M UCCIIEAYEMOr0 HalMT-
KOB ¥ YITaKOBBIBAIOT.

Jns noctaBku npo0 6110 (M3A€mHii) B 1aO0OpaTOPHIO JIyUIlIe BCErO UCIOJIb30BaTh KOMIUIEKT
U3 BOCbMHU LMJIMHAPUYECKHUX CYIKOB. MOXXHO Tak)Ke MCIHOJIb30BaTh CTEKISIHHBIC U MOJUITHIICHO-
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Bble OaHKM ¢ Kpblkamu. [Ipu oTOope mpoO B GaHKM MX MOBEPX KPHIIMICK HAKPHIBAIOT Oymarou u
00Bs13p1BatOT. CyaKH U OaHKH IJIOMOUPYIOT.

bynounble U Myd4Hble KOHIUTEPCKHE H3/ENMs 3aBEPTHIBAIOT B IEPraMeHTHYIO Oymary,
YKJIQJBIBAIOT B MOJIMATUICHOBBINA MaKeT (KaKIBIH BUA M3MENUS OTICIBHO), OOBS3BIBAIOT M IJIOM-
oupyroT. [nomObupoBaHHbIE CYAKH WM OAaHKU HYMEPYIOT B MOPSAKE, COOTBETCTBYIOIIEM 3allCH B
akTe orbopa mpood.

OtoOpannble MpoObl HEMEAJIEHHO AOCTaBIAIOT B jaboparoputo. [Ipu orcyTcTBHM Takoit
BO3MOKHOCTH JIOITYCKAETCs JOCTaBKa Mpod He mo3aHee 4 — 6 4 ¢ MOMEHTa UX 0TOOpa; KOKTeWsen
QJIKOTOJIBHBIX — HE Mo3AHee 4 4, a KOKTeWIell ¢ MOJOYHBIMU IIPOAYKTaMU — HE MO3/IHee 2 4 C MO-
MEHTa IpUroToBIeHHs. JlocTaBIeHHbIE MPOOBI TOJKHBI 0053aTEIFHO MOJATrOTaBINBATHCS IJIs aHa-
JU3a B JICHb MNOCTYIUICHUS B Ta0OPAaTOPUIO U UCCIIE0BATHCS, [10 BO3MOYKHOCTHU, B TOT K€ JICHb.

Ocratku pod COXpaHSIOTCs B XOJIOAMIBHUKE Tpu TeMiiepatype 4 — 8° C 10 OKOHYaHUS UC-
MBITAHUN U BBIJAYU PE3YJIbTATOB aHAJIM3a, OCIE YEero C pa3pelieHus 3aBeyIonlero jadopaTopuei
VHUYTOXKAIOTCS.

Jlaboparopuu nepuoguuecku (1o rpaduky) o0s3aHbl 00CiIeI0BaTh MPEANPUATHS B BBIXO/I-
HBIC ¥ MIPa3AHUYHBIE THH C OTOOPOM MPOO ISt aHAIIK3A.

Cooeparcanue pabomul:
Omnpenenuth cooTHomeHue dapiia u 000104kd B 100 T reaTbMeHei.
2. Omnpenenuth cooTHOIIeHUE (apma u 06osoukn B 200 r GIMHYMKOB C pazaMuHBIMU (apia-
MHU.
3. Tlomyuyennsle pe3yabTaThl OPOPMHUTH B BU/IC TAOIHIIBI
4. Tlo mony4eHHBIM pe3yJbTaTaM CeJaTh BHIBOIBI
Tabmuna 2.2 — OTKJIOHEHUS OT BBIXOJa IO PEIENTYPe COCTABHBIX YacTel moinyhadpuKaToB,
OJIFOI Y1 U3 eI

=

HaumenoBanue Macca Macca o06o- Otknonenust | Jlomyctumele | 3akirodeHue
nonydabpukara ¢dapua, r JIOYKH, T OT Macchbl 1O OTKJIOHEHHS
peuentype, % | nmo HTH, %

Konumponvuvie 6onpocw — cobecedosanue:

Kaxue 1oKyMeHTHI periaMeHTUPYIOT MOPSAOK U TEXHUKY 0TOOpa npo6?

Yro noHUMaroT Mo Mpoboi?

Urto Takoe maptus?

Yro HeoOX0AMMO clieNaTh Nepesl BBIEMKOM mpo6?

Kakwne nericTBus HEOOXOAMMO MPEANIPHHATE, €CITH MOCTYITHIIA CMETIaHHAs TApTHS?

Kakas nokymMeHTaIus cocTaBisieTcss Ha U3bAThIe IPOObI?

Kak omnpenenuts cpeHior Maccy 0TOOpaHHBIX OJ0/1?

Kakue nomy¢pabpukatsl, 011012 U M3/1€IMsS HAMpaBISIIOTCS Ha JJaOOpaTOpHBIE HCCIIEI0Ba-
HHS?

NN E

JlabopaTopHoe 3ansitue Ne 3

Tema: CHEKTpAIbHEIC METOJBL. Ped)DaKTOMCTDI/IH U noaspuMeTpus. JIIOMUHECIICHTHBIN Me-
TOO UCCICAOBAHUS.

Lenv pabomobl: 03HAKOMUTHCS C CYIITHOCTHIO JTFOMHHECIIEHTHOTO METO/a aHaIN3a MHUIIEBBIX
npoayktoB. OcBouth padory ¢ momuHockornoMm JIIIK —1. OcBOUTH JIFOMHHECIIEHTHBIE METOIBI
orpeaeneHus 100poKayeCTBEHHOCTH MULIEBBIX MPOAYKTOB.

cDopMupyesze KomnemeHyuu uiu ux vacmu.
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Kon

DopMyJIHPOBKA:

ITK-7

Criocoben poBoIUTE Ja00paTOPHBIE HCCIIETOBAaHUS 0€30MaCHOCTH 1 Ka4ecTBa CHIPHS, Morydadpu-
KaTOB M TOTOBOW MPOJYKIIUH OOIIECTBEHHOTO IMUTAHHUS MAaCCOBOTO U3TOTOBJICHUS U CHEIUATN3APO-
BaHHBIX MHIIEBHIX MPOJYKTOB B COOTBETCTBHHU C PETrJIaMEHTAMHU, CTaHIAPTHBIMU METOJUKAMH, TPE-
OOBaHHUSMH HOPMATHUBHO-TEXHUYECKOM JTOKYMEHTAIH, TPEOOBAHUSIMHA OXPAHBI TPY/Ia U SKOJIOTHYC-

CKOM 0€30I1acHOCTH

I1K-8 Crnioco0OeH opraHn30BaTh KOHTPOJIb 32 00ECIeYeHnEM KayecTBa MPOAYKLIUH U YCIIyT

Teopemuueckas uwacms:
Ilhan:
1. Teopemuueckue 0CHOBbL TIOMUHECYEHMHO20 AHAIU3A.

IIpakmuueckoe 3a0anue:

1. Onpenenenue CTENEHN CO3PEBAHUS ChIpa
2. Onpenenenue 100pOKaYECTBEHHOCTH Mea
3. Onpenenenue copra v BUia MyK1

4. OnpeneneHue CTETIEHU CBEXKECTH SIHIL

5. Onpenenenue Buaa xxupa

Cooepotcanue pabomui:

Teopemuueckue 0CHOBbL TIOMUHECYEHMHO20 AHANU3A

JIroMyHecLeHIINeH Ha3bIBAIOT CBEUYEHHE aTOMOB, HOHOB, MOJICKYII U IPYTUX 00Jee CI0KHBIX
YaCTHIl BEIIECTBA, KOTOPOE B pe3yJbTaTe Mepexojia B HUX JICKTPOHOB TPU BO3BPALICHUH U3 BO3-
Oy)KIEHHOTO COCTOSIHUSI B HOpMasibHOE. YTOOBI BEIIECTBO HAYalIO JIIOMHUHECIMPOBATh, K HEMY
HE00XOIMMO M3BHE TTOJIBECTH ONPEIeIICHHOE KOJINYECTBO SHEPrHH. YacTHIIbI BEIecTBa, MOTIIOIIast
SHEPTHIO, TIEPEXO/IAT B BO30YKICHHOE COCTOSIHUE, TpeObIBasi B HEM HEKOTOpOe BpeMsi. 3aTeM OHHU
BO3BpalIarOTCAd B COCTOSAHUEC IMOKOA, OTAaBas MMpHU 3TOM YaCTh SHEPTHUU B036Y)KI[€HI/I$I B BUJC KBAaH-
TOB JIFOMUHECIICHIINH.

CBedeHne, BOZHUKAIONIEE MO/ JEHCTBUEM CBETOBBIX JIydeld ONTHYECKOTO aMara3zoHa Yib-
TpauoneroBbix (Y®) 1 BUAUMBIX 4aCTOT, HOCHT Ha3BaHUE (DOTOIOMHHECIIEHIINU, KOTOpasi B 3a-
BHUCHUMOCTH OT BHJa B036Y)KI[CHHOFO YPOBHA U BPECMCHU Hpe6BIBaHI/I$I B HCM MOAPA3ACIACTCA Ha
¢bnyopecueHIMI0 U HocHOopecHeHIHIO.

®ayopecueHnus — 3TO BUA COOCTBEHHOT'O CBEYCHHS BELIECTBA, KOTOPOE IIPOIOIIKACTCS
TOJBKO NpU 00mydeHUH. Eciam MCTOUHMK BO3OYXKICHHS YCTPaHHTh, TO CBEUCHHE MPEKpPaIIacTcs
MI'HOBEHHO uiu crycTs He 6oiee 0,001 c.

docdopecuennyell Ha3bpIBaIOT COOCTBEHHOE CBEYEHHE BEIIECTBA, KOTOPOE IMPOIOJIKACTCS
HIOCJIe OTKJTFOYEHUSI BO30YKIAIOIIETO CBETA.

Jnst vccnetoBaHus MUIIEBBIX MPOTYKTOB UCTIONB3YIOT SIBICHHE (IIYOPECIICHITUH.

Onpeoenenue 006poKkayecmeenHoCmu NUWYEEbIX NPOOYKMOE THIOMUHECYEHMHBIM MEmMOo0OM
1. Onpeodenenue cmenenu co3peéanus colpa
ChlIp ¢ HECO3PEBIIUM TeCTOM (hIyopecuupyeT Ha pa3pese JKeJIThIM LBETOM, IPU CO3PEBAHUH
MOSIBJISIETCS CEPO-CUHUIM U (PUOJIETOBBIN OTTEHOK.
Kycouek cbipa pazmepom 50 x50 X5 MM MOMeNIaOT B KIOBETY JIOMUHOCKOMA M HAOIIOJAI0T
CBEYCHHE.

2. Onpeoenenue 006poKaiecmeeHHOCMU Meodd
Men BHOCST B KIOBETY JIOMHHOCKOIA CIIOEM TOJIIUHOW 5 MM. Psmom momemarT mpody
HATYPaJbHOTO Me/a CJI0E€M TaKOH jKe TONIIUHBI M HAOJTIOAAl0T CBEUYCHHE.
HarypanpHblif Me CBETUTCS SPKO-KEITHIM I[BETOM, (HambCUPUIIUPOBAHHBIN — OEOBATHIM,
CHHEBATBIM I[BETOM.
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Jlnis BU3yallbHOTO ONPEACIICHHUS KAauecTBa MHIIEBBIX MPOIYKTOB MPUMEHSIOT JIFOMAHOCKOT
JITIK-1. UccnenyeMblii 00bEKT B KIOBETE M3 HEIIOMUHECIIUPYIOIIETO MaTepuana (CTEeKIIO, IiacT-
Macca) MOMEIIAIOT B CMOTPOBYIO KaMepy MprOopa M 3aKphIBAlOT 3acioHKy. CBepXy uepe3 cIielu-
aJIbHOE CTEKJIO Ha OOBEKT HAIPABJISIOT YIbTpa(HOIeTOBOE H3IIydeHHE PTYTHOW Jamribl. JlromuHec-
LIEHIIUI0 O0BbEKTa B Kamepe (I[BET W MHTEHCHBHOCTH) HAONIOMAIOT B TyOyC Ha IMEpeaHei MmaHen
pubopa.

3. Onpedenenue copma u 8u0a MyKu
Habmonenuem 3a nsetom (yopeclueHIIMUd MYKH MOYKHO OINpEAeNUuTh €€ COPT, BUJ U HaJH-
4ie B HEHl BpeAHbIX npumeceid. O00JI0UKH, aJeipOHOBBIN CI0M U 3apOAbIII 36PHOBKHU MILEHUIBI U
KM UMEIOT 00Jiee MHTEHCUBHOE CHHEE CBEYEHHE 110 CPaBHEHHIO ¢ dHAocnepMoM. CrieoBaTeabHO,
4eM HIXKE COPT MYKH, TeM OoJiee sipkoil (pryopecrienieid oo6aaaeT npoaykT. Pa3Hbie BUIBI MyKH
TaKXKe Pa3InyaroTCs 0 IBETY cBeucHus (Tabmumna 3.1).

Tabnuma 3.1 — [lokazarenu JIIOMHHECHEHIIMU PAa3TUYHBIX BHJIOB MYKH

HaunmeHnoBanue npoaykra [[BeT MrOMUHECHEHIIMN
Myka nueHu4Has BbICILIETO copTa romay0oii
Myka nuennysas 1 copra CUHUU
Myka nmennyHas 2 copta SIPKO-CUHUI
Myka sitaMeHHast MaTOBO-OEIIbIi
Myka ropoxoBas PO30BBIi
Myka coeBas CHHE-3€JICHBIN
Myka ¢ HaJIu4heM CHOPbIHBU (rosIeTOBBIN MEpLAIOIINN

MyKy BHOCST B KIOBETY JIIOMHUHOCKOIIA CJIOEM TOJILMHONW 5 MM U Ha0JII0JIal0T CBEYECHHUE.

4. Onpeodenenue cmenenu ceexcecmu siuy
ITo u3MeHEHNIO IBETa U MHTEHCUBHOCTHU CBEYEHUS MOKHO CYAUTBH O CTEIIEHU CBEXKECTH KY-
puHbIxX suil. Hanpumep, cBexue KypuHbI€ sifiia ¢ 00 CKOPIYIOod UMEIOT HHTEHCUBHYIO KPACHYIO
(bayopecueHINIo, MPU XpaHEHUH IBET (IyOpECIeHIIMU CTAaHOBUTCA TOIyOBbIM. B mporiecce xpane-
HUS KYPUHBIX SIUI] C TEMHOW CKOPJYNON B JTIOMUHECIICHIIUH TMOSBIISIOTCS TOJIyOOBAaTO-(PHOJIETOBBIE
TOHA.
[lenoe kyprHOe sif110 TOMEUIA0T B KIOBETY JIIOMMHOCKOIA ¥ Ha0JII0/1al0T CBEUEHHE.

5. Onpeoenenue euoa siupa
[TpoOy >xMpOB MOMENIAIOT B KIOBETY JIOMUHOCKOIA M BHJIE KyCOYKOB 15 x 15 X SMM Tak,
YTOOBI UCTIBITYEMbIC 00Pa3Ilbl HAXOIUIIUCH B IIEHTPE TMOJIS 3pSHHUS CMOTPOBOM Kamephl. B kauecTBe
KOHTPOJISI PSIZIOM C UCCIIETYEMbIM 00pa3iioM MOMEIIAT Mpo0y CIMBOYHOTO Macia. KroBery nmome-
IIIaf0T B CMOTPOBYIO KaMepy M HaOII0Jal0T cBeucHue. L[BeT TIOMUHECIIEHITNH HCCIIEIyeMbIX 00pas3-
I[OB CPAaBHHBAIOT C IIBETOM JIFOMUHECIICHIIUM CIMBOYHOTO Maciia. XapaKTEepUCTHKA JIFOMUHECIICH-
U )KUPOB M CJIMBOYHOTO Macjia MpejicTaBiieHa B Taonwmie 3.2.

Tabnuua 3.2 — XapakTepucTUKa JIOMUHECIICHIIMH KUPOB

Bug sxxupa [lBeT MrOMUHECIIEHITUN
Macio cnuBo4HOE 0T OJIETHOTO JI0 SIPKO-KEITOTr0
MaprapuH CITUBOYHBINA 0e10BaTO-pO30BHIN
MaprapuH cTOJIOBbIN 0e10BaTO-pPO30BBII
Maprapun "Jlrobutenbckuit” 0e10BaTo-pO30BHIT
Maprapus "Poccuiickuii” 0e10BaTO-pPO30BHII
Maprapun "DkcTpa” MaTOBO-0eIbIi
Maprapus ocoOblit MaTOBO-0ebIi
Kynunapnsrii xxup "Ykpannckuii" WHTEHCUBHO-TOJTYOOH
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Kynunapnsiii xxup "benopycckuit” WHTEHCUBHO-TOJTYOOH
CaJo pacturtenbHOe MHTEHCHUBHO-TOIY00M

Koumponvuvie sonpocwt — cobecedosanue:

YTo Ha3BIBAIOT JIOMHUHECIICHTHBIM U3JyYCHHUEM H KaKOBa ero mpupoja?

Kakue BUIbI TFOMHHECIISHITUH Pa3INYalOT B 3aBUCUMOCTH OT CIIOCO0a BO30OYKIeHUs?
UYro HazwBaroT dhochopecteHIuei?

Uto Ha3bIBaIOT QUIyopecIeHITHEeH?

Kakue dakTopsl BIHAIOT HA HHTEHCUBHOCTD (IIyOpeCHeHITHH?

agsrwONE

JlaGopaTtopHoe 3ansiTue Ne 4

Tema: AHATUTHYECKUE METOJILI ONPEAEICHUS CBONCTB ChIPhS ¥ TOTOBOM MPOAYKIIMU. OTHO-

CHUTENbHAs INIOTHOCTh. KnciioTHOCTE. CyXHe BEIeCTBA U BIAXKHOCTh. AKTUBHOCTE BOABL. DYHKIIH-

OHAJIbHO-T€XHOJIOTMYECKIE CBOMCTBA.

ue]lb pa60mbz.' HU3YUUTh MPAKTHYCCKU HCKOTOPBIC AHAJIMTHYCCKUC MCTOAbI OIPCACICHUA

CBOMCTB HCCIIEAYEMOIO ChIPbsl U TOTOBOM MPOAYKIUH.

CDopmupyesze KomMnemeHyuu uiu ux 4acmu.

Kog DopMyIHpPOBKA:

IIK-7 CriocoOeH IpoBOIUTE Ja00paTOPHBIC HCCIICIOBAHKS 0€30MACHOCTH U KavyeCTBa ChIPhs, Moydadpu-

KaTOB M TOTOBOM MMpOAYKIHU 06H_I€CTB6HHOFO IMUTaHUA MaCCOBOI'0 U3TOTOBJICHUA U CIICHHUATIU3UPO-
BAaHHBIX NHUIICBBIX NPOAYKTOB B COOTBETCTBHUU C pErilaMCHTAMHU, CTAHAAPTHBIMU MCETOJUKAMHU, TPC-
OOBaHMIMU HOpMﬁTHBHO-TCXHH‘IGCKOﬁ AOKYMCHTaAllMH, Tpe6OBaHI/I$IMI/I OXpaHbl Tpyaa U 5KOJIOrnuye-

CKOM 0€e30I1acHOCTH

[1K-8 Crnioco0OeH opraHn30BaTh KOHTPOIIh 32 00ECTIeYeHHEM KauecTBa MPOAYKIIUH U YCIIyT

Teopemu%cxaﬂ yacms.

Iinau:
1. OTHOCHUTENBHAS TUIOTHOCTH TIPOTYKTOB.
2. Kucnornocts

Ilpakmuyeckoe 3adanue:

1. Onpenenenue o011l (TUTPyeMOI) KUCIOTHOCTH B CyXUX MPOIYKTaX AETCKOrO U
JUETUYECKOTO ITUTAHHUS.

2. Omnpenenenue akTUBHOM KucioTHOCTH (pH) KoHCEpBOB
Cooepoicanue pabomui:
Paccmotpum Hambomee BaxKHbIE IPUKIIAIHBIE METOABI OIICHKH KauecTBa U TOTOBOM MPOIYK-
U,
OmHuocumenbHas NiIOMHOCHb
OTHOCHTENbHAS TUIOTHOCTH ONPEIEIeTCS KaK OTHOIICHNUE TUIOTHOCTH UCCIIEAYEMOTO Bellle-
CTBA K TUIOTHOCTH «CTaHAAPTHOTO» BEIIECTBA B OMPEICIICHHBIX (DU3HMUECKUX YCIOBHUSAX:

d=2, (4.1)

rJie p — MIOTHOCTD JAHHOTO BemlecTBa (Kr/M°);
po — TIIOTHOCTh «CTAHIAPTHOTO» BemIecTBa (KI/M°).
TI10THOCTB BEIIECTBa, P, KI/M, ONpeeNdeTcs Kak OTHOMIEHHE TTOKOsIeiics Macchl, M (Kr) K
ee oobemy V(M°):
m

p=" (4.2)
\Y
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JUi JKUAKUX MHIIEBBIX BEIECTB «CTAHAAPTHBIM» BEILECTBOM SBISAETCA YMUCTas BOJAA MPHU
temneparype 3,98°C u HopMaTbHOM atMoc(h)epHOM JaBJIEHUH, YTO COOTBETCTBYET HAaMOOJbIICH ee
IUIOTHOCTH.

OTHOCUTENBHYIO TUIOTHOCTH ONpenenstoT npu Temmneparype npoaykra 20°C u Boasr 4°C
umu 20°C 1 0603Ha4ar0T cumBonamu d 55 wmm d ... Jlns nepecuera 3Havenuii morHoctn d5 B

d 20 umM Ha0GOPOT TONB3YIOTCS TEMIIEPATYPHBIMU K03 QHUIIMEHTaMK PACIIMPEHHSL.

d2oc=1,00177 d%° md2 =0,99823 do.c

OTHOCUTENbHAS UIOTHOCTD KUAKUX MPOJYKTOB 3aBUCUT HE TOJBKO OT UX TEMIIEpaTyphl, HO
1 OT KOHIIEHTPALIMH CYyXHUX BEILECTB.

[Toxazareny MIOTHOCTH YYUTBHIBAIOTCS IPHU OLIEHKE KauecTBa MOJIOKA, ONPEAEICHUH COAEp-
YKaHUs CyXUX BEILECTB B IJIOJIOBBIX U STOAHBIX IKCTPAKTaX, COJIEPKaHUs IOBAPEHHOM COJIM B pac-
TBOpaXx.

Jns onpenesieHUsi OTHOCUTENIBHON TUIOTHOCTH Yallle BCEro NPUMEHSIOT MUKHOMETPHUYECKHUI
WJIY apEOMETPUYECKUNA METO/,.

[TukHOMETpUYECKUI METOJ] OCHOBAH Ha OIpe/IeJICHINH MacChl paBHBIX 00bEMOB HCCIEAYEMO-
ro MPOAYKTa ¥ BoAbI Ipu Temiiepatype 20°C ¢ momolisio nprudopa MUIKHOMETPA, KOTOPBIM B3BEIIH-
BAETCsl, TEPMOCTATUPYETCA BMECTE C UCCIEAYEMbIM MPOAYKTOB M OTIEIBHO C AUCTHUILIMPOBAHHOU
BOJIOM.

[110THOCTD HCCIeTyeMOro IPOAYKTa BEIYUCISAETCS 10 hopMyIie:
m,—m

, (4.3)
m, —m

d2o=
rzie M —macca mycToro NuKHOMETpa, T;
M| — Macca MTMKHOMETPA C UCCIIEAYEMON )KUKOCTBIO, T
M2 — Macca MUKHOMETpa ¢ AMCTUIIIMPOBAHHOM BOJIOM, T.

ApeoMeTpruecKuii METO/ MPOBOJAT C MOMOUIBIO PUOOPA apeoMEeTp CO LIKAJIOW, MMOKa3bl-
BaIOILEH MJIOTHOCTh. B HccaenyeMslil JKUAKUAN MPOLYKT MOTPYXKAKOT apeoMeTp A0 TeX IOop, MOKa
Macca KHMJKOTO MPOAYyKTa, BBITECHEHHOIO UM, HE CTaHET paBHOW Macce apeomerpa. IlmoTHOCTH
KHUJIKOTO MPOAYKTa ONPEIEISAIOT 10 IPaJyupOBaHHOMN LIKAJe apeOMeTpa B 3aBUCUMOCTH OT YPOBHS
€ro NOorpyKeHusl. BHYTpH HEKOTOpBIX apeoOMETPOB UMEETCS TEPMOMETP, KOTOPBIM MOYKHO H3Me-
PATH TEMIIEPATYPy MUCCIELYEMOT0 ) KHUIKOTO TPOLYKTA.

Kucnomnocms

KucnoTHOCTD SBNISIETCS OTHUM M3 TTOKa3aTeliel KadecTBa ChIPhs, MOIy(haOpUKaTOB U TOTO-
BBIX M3JIEJIUH, B YACTHOCTH, MOJIOKA M MOJIOYHBIX MIPOAYKTOB, COKOB, CUPOIOB, OYJIOUHBIX U3JEINI
U Jp. U XapaKTepu3yeT CTereHb MX cBexecTd. [lo oOmieid KUCIOTHOCTBIO TOApPa3yMeBaeTCsl Co-
Jiep>KaHue B MPOJIYKTE BCEX KUCIIOT U UX KHCIBIX COJIEH, pearupyromyx co IMIeI04bio pU TUTPOBa-
HUH.

Mertoa omnpeneneHust THTPYEMOM KUCIOTHOCTH OCHOBAaH Ha HEUTpaIM3aluU KUCIOT, COJlEp-
KAIXCs B TIPOJIYKTE, PACTBOPOM THIPOKCHUIA HATPUS B IPUCYTCTBUH MHIUKATOpa GeHondraien-
Ha. TUTpyeMyI0 KHCIOTHOCTh BhIpaxkaioT B rpamycax Tepuepa (°T) mmu rpamycax Kerrcrodepa
(°K), a Taxoke B IPOLEHTAX KAKOH-THOO0 KHCTOTHI.

Onun rpaayc TepHepa COOTBETCTBYET 00beMy (CM®) BOAHOTO PacTBOpa THAPOKCHIA HATPHUS
xoHmenTparmeii 0,1 Mons/mv, HeoOXommMbIi st Helirpammamun 100 T (100 cm®) necemryemoro
IPOAYKTA.

Jlnist oripenienieHust o0IIel KHCIOTHOCTH MTPUTOTABIMBAIOT BBITSKKY HCCIIETyeMOoro odpasia,
106aBaAI0T UHAMKATOp 1%-blit denondranenn u turpyor 0,1 Monb/nM® pacTBopoM Imenoun o
cJ1a00-pO30BOT0 OKpalIMBaHUs, HE HCUE3aoero (Mpy CIOKOWHOM CTOSIHUM MpoOsl) 1 MuH. 3ame-
4al0T 00bEM pacTBOpa ILEIOYHM, MOIIEANIETO HA TUTPOBAHUE, U PACCUUTHIBAIOT TUTPYEMYIO KHC-
JIOTHOCTBH 1O (hOpMyJie, COOTBETCTBYIOIIEH JaHHOMY BUY MPOAYKTa, yKa3aHHON B KOHKPETHOH Me-
TOJIUKE.

AKTHBHAas KHUCIIOTHOCTh TaKXK€ SABJISICTCS MMOKa3aTeJaeM KadyecTBa HEKOTOPBIX BUAOB MMPOAYK-
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MU U CBIPbS, TAKUX Kak OyJIbOHBI, MSCHbIE MONyhaOpUKaThl, OXJaKACHHAs MPOIYKIUS U Jp.
OmnpenensioT ee 3IEKTPOMETPUYECKH ¢ MOMOIIbI0 prudopoB pH-MeTpoB pa3HbIx Mapok. B cocras
pruOOpPOB BXOIAT CTEKISIHHBIA U BCIIOMOTATEIbHBINA AJEKTPO, MPH MOTPYKEHUU KOTOPBIX B pac-
TBOp HCCIEeIyeMOro obpasia MpPOUMCXOAUT OOMEH HOHAMH MEXIy MOBEPXHOCTBIO CTEKJISIHHOTO
ANIEKTPO/a U pacTBOpa. B pe3ynbTaTe 3TOro MOHBI TUTHUS B IOBEPXHOCTHBIX CJIOSX CTEK/Ia 3aMella-
I0TCSA NOHAMM BOJOPO/1a, M CTEKJISIHHBIN 3JIEKTPOJ] IPUOOpETAET CBOKWCTBA BOAOPOJHOTO 3JIEKTPOAA.
[Tokazarens pH KOHTpoIHPYEeMOro pacTBOpa ONPEAesIOT MO MIKaje mpudopa.

Onpeodenenue obwell (mumpyemoti) KUCIOMHOCMU 8 CYXUX NPOOYKMAX 0eMCKO20 U OUeMU4ecKo2o
numaHus

Meron onpenenenus TUTpyeMon KuciaoTHOcTH u3inoxkeH B 'OCT 25555.0 «IIpoaykTsl mie-
pepaboTKH TIIOI0B U OBOIIICH. MeToIbl onpeeneHus Tutpyemoit kucinotaocty, OCT P 30648.4-
99 IIpoayKThl MOJIOYHBIE JIJISl AETCKOrO MUTaHUS. TUTpUMETpUUYECKHEe METOAbl ONpeesieHUs] KHUC-
JIOTHOCTH.

Annapamypa, peakmugvl u mamepuavi: BeChl Ja00OpaTOpHBIC OOIIETO Ha3HAYCHUs, OIOPET-
KM BMECTUMOCTBIO 25 cM®; BOpOHKH cTeknsHHble nuameTpoM 10 — 15 cM; KoIObI MepHbIE BMECTH-
MocTbIo 250 cM®; KoOBI KOHHYeCKHe BMeCTUMOCTh oT 100 10 250 cM3; mumeTkn BMecTUMOCTBIO 20
— 25 cM®; cTakaHBl CTEKJISIHHBIE 1abopaTopHble BMecTHMOCTBIO 50, 150 u 200 cM3; rumpookucs
HATpUsT WK THAPOOKUCH Kallus; CUPT pektuduxoBanHblil; denondranenn 1 %-piii coupToBOi
pacTBOp; BoJa AMCTHUILIMPOBaHHAs; Oymara (MIbTpOBaIbHAs JTabopaTopHas; Oymara JIakMycoBas;
BaTa MEIUIIMHCKAsI TUTPOCKOMIMYECKAs; MATOYKU CTEKIISTHHBIC OIJIaBJICHHBIE.

Xoo pabomul

W3 mpoObl OTBEHIMBAIOT 5 T CyXOH MOJIOUHOH cMecH ¢ morpemHocts He 6onee + 0,01 r B
cTakaH, BMECTUMOCTBIO 150 — 200 cm®, no6asmstor Hebompmmmu nopuuamu 40 cM® ropsueit (65°C)
JUCTUJUTMPOBAHHOW BOJBI M THIATENEHO PACTHPAIOT CMECH JI0 OJJTHOPOIHOM MAaCCHI.

K oXIaxJaeHHOMy pacTBopy A06aBs0T eme 80 cM° XOJI0[HOH JUCTUIMPOBAHHOM BOMBI, 5
Kanenb 1%-HOTo CIMPTOBOTO pacTBopa deHo(TaNenHa, TepeMelnBaoT ¥ THTPYIoT 0,1 Momb/mM°
PacTBOPOM THAPOOKUCH HATPHS WM THAPOOKUCH KalHs 10 00pa30BaHUs PO30BOTO OKpaIIMBaHUSA,
He ucue3aromero B reueHue 30 cex.

KucnortHocTs, X2, °T, T.e. B 1 cM® 1 Mons/aM® pacTBOpa THAPOOKHCH MM THAPOOKHCH Ka-
nus B epecyere Ha 100 r mpoaykTa, BBIYUCIAIOT 110 popMmyIie

X,=Y 10, (4.4)
m
rae V — o6sem Touno 0,1 Mons/mqM® pacTBOpa THAPOOKUCH HATPHUS MM THAPOOKUCH KAIHS, H3pac-
XOJIOBAHHBII HA THTPOBAHHE, CM,
M — Macca HaBECKU UCIBITYEMOTO KOHIIEHTpaTa, T.

3a OKOHYATENBHBIM Pe3yibTaT HCIBITAHUS MPUHUMAIOT cpelHee apu(pMETHUECKOe Pe3yIib-
TaTOB JIBYX MapajUICNIbHBIX OTMPEICICHUMN, IOIMyCKaeMble PACXOXKIEHUS MEXKIYy KOTOPBIMU HE
JOJHKHBI TipeBbImath 0,5°.

Boruncnenus npoBosT ¢ morpenrHocTeio He 6onee 0,01°.

Onpeodenenue axmusnou xkuciomuocmu (pH) koncepeos

Merton onpenenenus pH ycranoBineHn B 'OCT 26188 «IIpoaykTsl nepepaOOTKH IMJIOJ0B U
OBOIIICH, KOHCEPBHI MSCHBIC B MsicopacTuTelbHbIe. Meton onpenenenus pH», TOCT P 30648.5-99
«IIpoayKThl MOJOYHBIE JIs1 JETCKOTO MUTAaHUsI. MeToAbl ONpeieTICHUsI aKTUBHON KUCIOTHOCTHY.

Annapamypa, peakmugvl u mamepuanvl: pH-MeTp UM UOHOMETP C U3MEPUTEIBHBIM CTEK-
JITHHBIM 3JIEKTPOJIOM M XJIOPCEPEOPSHBIM 3JIEKTPOJIOM CpaBHEHUs, OypepHble pacTBOPHI, U3TOTOB-
JIEHHBIE U3 CTaHJAPT-TUTPOB 00pa3LOBBIX pacTBopax Ay pH-merpuun u umeromum pH: 1) 3,57 unu
4,00; 2) 5,00 unu 6,86; 3) 9,22 (oauH U3 pacTBOPOB AOHKEH UMeTh pH, 6nmskuit k pH uccnenyemo-
ro NpoAyKTa); AUCTUIUIMPOBAHHAS BOJA Mepel MPUTOTOBICHUEM PACTBOPOB JOJKHA OBITH MPOKH-
nsiyeHa B Tedenne 30 MUH; Ucclie yeMble 00pa3iibl IPOTYKIIUH.

Xoo pabomul
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YcTaHOBIEHHBIN Ha pabodyeM MecTe M 3a3eMJICHHBIN MPUOOp BKIIIOYAIOT B CETh C HaIpsIKe-
HueMm 220 B u mporpeBarot B TeueHHe 25 MHH, TIOCJIE YeTr0 MPOU3BOASIT €ro MpoBepKy. BriOuparor
HE0OXO0IMMBIE 3JIEKTPOJIBI M MOATOTABIMBAIOT UX K pabOTe COTJIACHO MAcMoOpT Ha HUX. DIEKTPOJIbI
nepes morpykeHueM B Oy(depHbIid Wi pacTBOp HEOOXOAMMO TIIATEIIEHO MPOMBITH JUCTUILTHPO-
BaHHOW BOJOW M 3aTeM MPOTepeTh GUIbTpOBaIbHONM OyMaroii. Tak kak OydepHble U KOHTPOJIbHBIE
pacTBOPHI MPU MHOTOKPATHOM NPUMEHEHUU MOTYT MEHATh pH, TO mpexiae uyeM KOpPpeKTHUPOBAThH
MoKa3zaHus npuodopa npu nomouu pydku «KanubpoBka», Hal0 yOEAUTHCS, YTO MOTPEHIHOCTh U3-
MepeHUs BbI3BaHAa HE M3MEHEHUSIMH HacTpOMKuU mpudopa, a msmenenueM pH OydepHoro pactopa.
370 npoBepseTcs Mo cBexeMy 0ydhepHOMY MIIM KOHTPOIBLHOMY PacTBOpY.

Crpenky M3MEpUTENBHOr0 MPUOOpa YCTaHABIMBAIOT HA TOKA3aHWU BEIMYUHBI, COOTBET-
ctByromeit pH OydepHoro pacrBopa mpu JaHHON TeMIEpaType, U MPOBEPSIIOT €ro MoKa3aHus BO
BCEX cTaHAapTHBIX OydepHbix pactBopax (pH 4,00; pH 6,86; pH 9,22). Ommbku uzmepenus: pH ne
JOJDKHBI peBbimath 0,05.

Jst uzmepenust pH uccnegyemoro obpasia aHaIu3UPyEMbIil pacTBOP MOMENIAIOT B CTaKaH
U MIOTPYXAIOT TyJa AIEeKTpoabl. Bennunny pH oTCUMTHIBAaIOT N0 1IKaje, KOTAa MoKa3aHus npuodopa
MPUMYT YCTAaHOBHBILIEECS 3HAYEHHUE (HA YTO TPEOyeTCsl OKOJIO 3 MUH).

Ogpopmnenue pezynomamos pabomsi
B otuet mo paboTe HEOOXOAMMO BKIIOYUTH KPATKOE OMKMCAHKWE METOAOB HCCIeA0BaHUs 00-
Pa3IoB CHIPhS U MPOAYKIIMU. Pe3ynbTaThl peacTaBuTh B BUAC TaOIUIb! 4.1.
Tabnuia 4.1 — Pe3ynbpTaThl onpeieieHust KUCJIOTHOCTHU CHIPbS U MPOAYKIIUU

HanmenoBanue coipps 1 Hcceneqyemsie cBolicTBa
IIPOLYKIINH Tupyemas xuc- AKTHBHas1 KUCIIOT- [InotHOCTH
JIOTHOCTb HocTh (pH)

Konumponvuvie sonpocwi: cobecedosanue. Tecm.

. JlaTp onpeneneHue nuieBoi, OMOJIOTHYECKON U SIHEPTETUYECKOM IEHHOCTH MTPOYKTOB.

JlaTtb onpenieneHne KauyecTBa U CBOMCTBA MPOAYKLIHH.

Kaxue metonp! onpeneneHus Ha3bIBAIOT U3MEPUTENbHBIMU?

UYro Takoe skcniepTHbIN MeToA? IIpuBecTy npuMepsl.

Kaxue metosp! Ha3pIBatoTCsl OMOJIOTMYECKUMU?

Kakwue cBolicTBa NpOAYKIIMH ONPEENIAIOT OPraHOJENTHYECKUMH METO1aMuU ?

OcHoBHbI€ NpaBuia 0TO0pa Mpod U MOArOTOBKA X K aHAIM3Y.

Xumnueckue, puzndeckre U GU3NKO-XMMUYECKHE METO/IbI UCCIIEJOBAHUS.

[1n0THOCTH MPOIYKTA, KAKUE METO/ABI UCIIOIB3YIOT JIJISl ONIPEIETICHUS INIOTHOCTH.

0. CymHocTb U KiIaccu(uKaus CreKTpaJbHbIX METO/IOB aHATTU3A.

11. Mertonsl pedpakromerpun U noispuMerpuu. [Ipubopsl, ucnoas3yemble Npu HCCIeA0Ba-
HUU TaHHBIMH METO/IaMHU.

12. Xpowmarorpaduyeckre METOABI OMPEaeSICHHs, CYITHOCTh U KiIacCu(UKaITHsL.

13. Kakue MeToapl MPUMEHSIOT ISl HCCIIEIOBAaHUSI COCTaBa M KOJMYECTBA JIMITUIOB B THIIE-
BBIX MTPOJYKTax?

14. beszomacHOCTb NMUILEBBIX TPOAYKTOB. OnpesiesieHne OCHOBHBIX BEIIECTB.

15. Kakue MuHepanbHbIE BEIIECTBAa OTHOCATCA K Makpo- M MHKpodjeMeHTaM. MeToabl ux
OIIpeIeNIEHUS.

16. Opranunzanus 1a60paTOPHOrO KOHTPOJIS.

RoOoo~Nooa~LONE

JlabopaTopHoe 3ansitue Ne 5

TeMa.' MGTOI[I:I OIpCACIICHNUA BJIalrd 1 MaCCOBOfI JOJIN CYXHUX BCHICCTB. CVXI/IG BCIIICCTBA U
BIIQYKHOCTE. AKTHUBHOCTEL BOABLI. PYHKIIMOHAILHO-TEXHOJOTHYECKUE CBOCTBA.
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Heﬂb pa60WZbl.' HN3YUYUTh MCTOJBI ONIPEACTICHUA BIAXXHOCTH U COACPIKAHUC CYXHUX BCIICCTB B

o0pa3uax MnpencTaBIeHHOTO CHIPbS U TOTOBOM MPOAYKIIUH.

@opMupyesze KomMnemeHyuu uiu ux vacmu.

Kon

DopmMyJIHPOBKA:

ITK-7

CrniocobeH mpoBOAMTH JTA0OpAaTOPHBIEC MCCIETOBAaHUA OE30MaCHOCTH M KAaueCTBa CHIPhS, I0-
1y(paOprKaTOB U TOTOBOI MPOAYKLIHU OOLIECTBEHHOI'O MUTAHUSI MACCOBOTO M3TOTOBJICHUS U
CHEIUATU3UPOBAHHBIX MMHUILIEBBIX MPOAYKTOB B COOTBETCTBUHU C pEriiaMeHTaMH, CTaHJapT-
HBIMH METOJMKaMHU, TPEOOBaHUSIMU HOPMATHUBHO-TEXHUYECKON JOKYMEHTAIH, TpeOOBaHH-

SIMU OXPaHBI TPYJIa M SKOJIOTUIECKOI 0€301MacHOCTH

I1K-8 Crnioco0GeH oprann3oBaTh KOHTPOJIb 32 00eCledeHHeM KauecTBa NPOAYKIIUU U YCIyT

Teopemuueckas uacms:

IInan:

1.Cyxue BelecTBa U BIaXKHOCTb.
2. AXTHUBHOCTB BOJEL.

Ipakmuueckoe 3adanue:
1. Omnpenenenue BiIaru METOJOM YCKOPEHHOTO BBICYIINBAHUS.
2. Onmnpenenenue Biaru Ha mpudope BY.
3. OmpeneneHue coepKaHus CyXUX BEIIECTB pePpakTOMETPUUECKUM METOOM.

Cooepoicarnue pabomuwi:

Cyxue sewjecmea u 61ax3#CHOCMb

Boga — ogHO U3 caMbIX pacHpOCTpaHEHHBIX BEIIECTB Ha 3eMile, OHA SIBISETCS HE0OXOou-
MBIM YCJIOBHUEM >KH3HU H BXOJIUT B COCTaB BCEX MHIIEBHIX MPOAYKTOB U MAaTCPHAIIOB.

Boga, He aBnssch cOOCTBEHHO MUTATENBHBIM BEIIECTBOM, )KU3HEHHO HEOOXOIMMa KakK cTa-
OUIM3aTOp TEMIEepaTyphl Teja, MEePEeHOCYMK HYTPUEHTOB (MHUTATENbHBIX BEIIECTB) W MHILIEBApPHU-
TEJIBHBIX OTXOJOB, PEareHT U PEaKIMOHHAs Cpela B psAe XUMUYECKUX MPEBpAIECHUH, cTabuIn3a-
TOp KOH(pOpPMALIUK OMOTIOIMMEPOB U, HAKOHEI], KaK BEIIEeCTBO, 00JIerJaromiee JMHAMHUECKOEe MOBe-
JICHHE MaKpOMOJIEKYJI, BKIF0UYas MPOSBICHUE UMHU KaTATUTUYECKUX (IH3UMATHUECKHUX ) CBOUCTB.

Bona — BakHelmas cocTaBisiiomas MULIEBBIX MPOAYKTOB. OHA MPUCYTCTBYET B pa3HOO0-
Pa3HBIX PACTUTENBHBIX U )KUBOTHBIX MPOIYKTaX KaK KJIETOYHBIA U BHEKJICTOYHBIH KOMIIOHEHT, KaK
THMCTIEPTUPYIONIAs Cpela ¥ paCTBOPUTEINb, 00YCIOBIMBAsi KOHCUCTEHIIUIO U CTPYKTYpy. Boma Biusi-
€T Ha BHEUIHWI BHUJ, BKYC M YCTOWYMBOCTH MPOJYKTa MpU XpaHeHUH. brmarogaps dusndeckomy
B3aMMOJICHCTBHIO C OeIKaMH, MOJMcaxapuIaMu, JTUIUAAMA U COJIIMHU, BOJa BHOCUT 3HAUYNTEIIbHBIN
BKJIaJ] B CTPYKTYpPY MHUIIH.

Copepxanue Biaru (%) B MUIIEBBIX MPOAYKTaX MU3MEHSETCS B MIMPOKHUX Ipenenax: Gpyk-
ThI, oBomM — 70-95; Msaco — 65-75; momnoko — 87; ceip — 37; xned — 35; mkem — 28; myka — 12 — 14;
CyX0€ MOJIOKO — 4.

OO61mas BIa)XHOCTh MPOAYKTA YKa3bIBaeT HA KOJIMUYECTBO BJIard B HEM, HO HE XapaKTepU3yeT
€e MPUYACTHOCTh K XHMUYECKHM M OMOJIOTHYECKUM M3MEHEHUSIM B TPOAYKTe. B obecrieueHnn ero
YCTOMYMBOCTH MPU XPaHEHUH BAXKHYIO POJIb UTPAET COOTHOIIEHHE CBOOOTHOM 1 CBS3aHHOM BIIary.

Ces3aHHas BlIara — 3TO aCCOIMMPOBAHHAS BOJA, POYHO CBSI3aHHAS C PA3TUYHBIMHA KOMITO-
HEHTaMH — OeNTKaMu, JIUMKUAMH | YTIIEBOIaMH 33 CYET XMMHUUECKHUX U (PU3UYECKUX CBSI3EH.

CBoOoyiHast Biiara — 9TO BiIara, He CBs3aHHAs MOJMMEPOM W JOCTYITHAS Ui TPOTEKAHUS
OMOXMMHYECKUX, XUMUIECKIX U MUKPOOHMOJIOTHIECKHIX PEAKITHIA.

Coneprkanuie Biaru (CyXoro BEHIECTBA) B MHIIEBBIX MPOAYKTaX OMPEIEISIOT MPSMBIMU U
KOCBEHHBIMH MeToAaMHu. [IpsMbIMH MeTOAaMH U3 MIPOIYKTa U3BJICKAIOT BIATy U YCTaHABIUBAIOT €€
KOJIMYECTBO; KOCBEHHBIMU (BBICYIIMBAaHUEM, pepaKTOMETPHUEH, M0 MIIOTHOCTH U 3JIEKTPONPOBOJI-
HOCTH pacTBOpa) — OMPEACISIOT COACpKaHUE CyXUX BElIeCTB (CyXoro ocrarka). K KocBeHHBIM OT-
HOCSIT TaK’K€ METOJ], OCHOBaHHbIN Ha B3aUMOJIEHCTBUU BOJIbI C OMPE/ICIIEHHBIMH peareHTaMu.
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OmnpeneneHne coiepikaHUe BIard BBICYIIMBAHUEM 10 MOCTOSTHHOW Macchl (apOMTpasKHBIN
METO]1) OCHOBAHO HAa BBIJCIICHUU THTPOCKOMUYECKON BIIArM M3 UCCIIEAYEMOTo OOBEKTa MPH OIpe-
JCTICHHON TemIieparype. BricymiBaHue MPOU3BOAAT 1O TOCTOSHHONW MacChl WM YCKOPEHHBIMHU
MCTOAaMU IIpU MOBBIIIEHHON TEMIICPATYpPEC B TCUCHUC 3aIaHHOT'O BPECMCHH.

BricymmBanue o0pasioB, CHEKAIOMIUXCS B IUIOTHYIO MAaccCy, MPOU3BOJAT C MPOKAICHHBIM
MEeCKOM, Macca KOTOpPOTO JOJDKHA ObITh B 2 — 4 pasa Oomblie Macchl HaBecku. llecok mpumaer
HABECKE TMOPHUCTOCTh, YBEIMYUBACT IMOBEPXHOCTh MCIIAPEHUS, MPENATCTBYET 00pPa30BaHUIO HA TIO-
BEPXHOCTH KOPOUKH, 3aTPYJHSIOIEH yiaieHue Biuaru. BeicymmBanue npou3Boasir B GappopoBbIx
YalKax, ATFOMUHUEBBIX MM CTEKIISTHHBIX OrOKcax B TeueHue 30 MUHYT, IPU ONPEeIEHHON TeMITe-
parype, 3aBUCSIIEH OT BUJa MPOIYKTA.

MaccoByto fo510 cyxux BemecTB (X, %) BRIUUCISIOT 10 (hopMyIie:

X = (m, —m)-lOO,
m,—m

(5.1)

rae M — macca GIOKCHI CO CTEKJITHHOM MaT0YKOM U MECKOM, T;
M1 — Macca OFOKCBI CO CTEKIITHHOM MaJI0YKOH, TIECKOM ¥ HABECKOW JI0 BBHICYIITUBAHUS, T;
M2 — Macca OIOKCBI CO CTEKJISIHHOM MajJ04yKo, IeCKOM U HaBECKOM MOCIe BBICYIIMBAHMUS, T.
BricymmBanue B anmapare BYU npousBoauTcs 3a cuéT MH(PpaKpacHOro M3Iy4YEHUs B arma-
paTe, COCTOALIEM M3 JBYX COCAMHEHHBIX MEXAYy CO00l MAacCHBHBIX IUIUT KPYIJIOW WM MPSMO-
yroJjbHO# hopmbl (pucyHok 5.1).

Pucynok 5.1 — Annapat BY a5 onpenenenust B1a)KHOCTH
1 — pykosTka; 2 — BepXHsisl IUIMTA; 3 — OJIOK yHpaBieHUs; 4 — HUKHIS IUIMTA; 5 — 3JIEKTPOKOH-
TaKTHBIA TEPMOMETP.

B pabouem cocTOssHMM MEXAy IUIMTAaMM YCTaHABIMBAIOT 3a30p 2 — 3 mMMm. Temmepatypa
rperoleil TOBEpXHOCTU KOHTPOIMPYETCS IBYMsSI PTYTHBIMU TepMoMeTpaMmH. [t moaaepxaHus mo-
CTOSTHHOM Temreparypbl Ipubop CHa0XEH KOHTAKTHBIM TEPMOMETPOM, BKIIFOUEHHBIM MOCIIEI0Ba-
TeIbHO ¢ pene. Ha KOHTaKTHOM TepMOMETpEe yCTaHaBIMBaeTCs 3ajaHHasl Temreparypa. [Ipubdop
BKJIIOYAIOT B ceTh 3a 20 — 25 MMH 10 HayaJla BBICYIIMBAHUSA JJI HAarpeBaHuUs 10 3aJaHHOW TeMIepa-
TYpHI.

HaBecky npojiyKkTa BBICYIIMBAIOT B IMaKeTe U3 POTOPHOI Oymaru pasmepom 20x14 cMm B Te-
yeHue 3 MUH MNP OMNpEeIesIEHHON TeMIeparype, OXJIaXJalT B 3KCHUKaTope 2 — 3 MHH U OBICTPO
B3BEIIMBAIOT ¢ ToYyHOCTBIO 10 0,01 T.

Bnaxxnocts (X, %) paccuuThiBaioT 1o ¢hopmysie:

X = (m, —m,)-100 |
m, —m

(5.2)

r7ie M — mMacca mnakera, T;
M1 — Macca nakera ¢ HABECKOM 110 BBICYIIMBAaHUS, T;
M2 — Macca nmakeTa ¢ BhICYIIIEHHON HAaBECKOM, T.
Pedpakromerpudeckuii METOl MPUMEHSIOT AJIsi MPOW3BOJACTBEHHOTO KOHTPOJS TMPH OIMpe-
JICJIEHUU COJIEpP’KaHUs CYXHUX BEIIECTB B 00BbEKTaxX OOraThIX caxapo30i: claJKux Oirofax, HaluT-
Kax, COKax, cupornax. MeToJl OCHOBaH Ha 3aBHCHUMOCTH MEXIYy KOI(PPUIIMESHTOM MPETOMICHHS UC-

clieyeMoro o0beKTa MM BOJHOM BBITSDKKM M3 HETO M KOHIEHTpaiueil caxapossl. Koaddunuent
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MIPEJIOMJIEHUS] 3aBUCUT OT TEMIIEpaTyphl, IO3TOMY 3aMep MPOU3BOAAT IOCIE TEPMOCTATUPOBAHUS
MPU3M U UCCIIEIYEMOIO pacTBOpA.
Maccy cyxux BemecTB (X, I') JUIsl HAMUTKOB C CaXapoM PacCYUTHIBAIOT MO GopMyJIe:
x=4r (5.3)
100
IJIe @ — MaccoBas ISl CYXUX BEUIECTB, ONpeesiCHHas pePpakKTOMETPUUECKUM METOI0M, %0;
P — 06bEM HamuTKa, M.
J1J1st CUPOTIOB, TIOIOBO-ATOIHBIX U MOJIOYHBIX KUCENICH U JIp. 110 hopMyIie:
x=2M (5.4)
m
IJIe a — MaccoBasi J0Jisi CyXHX BEILECTB B pacTBoOpe, %o;
M1 — Macca pacTBOPEHHOM HABECKH, T;
M — Macca HaBECKH, T.

Kpome 3Tux pacnpocTpaHEHHBIX METO/IOB ONPENEICHUSI CYXUX BEIIECTB MPUMEHSETCS elllé
PSIT METOJI0B, TTO3BOJISIOIIUX OMPEIETUTh COJIEP)KaHNe KaKk CBOOOAHOM, TaK U CBSI3aHHOMW BJIArH.

Huddepenunanpaas ckaHupyomas koiopumerpusi. Eciam oOpaszer oxyiaautb 10 TemIiepa-
Typbl MeHbine 0°C, To cBoOOHas Bilara 3aMEp3HET, CBA3aHHas — HeT. [Ipu HarpeBaHuM 3amMopo-
KEHHOTO 00pa3ila B KOJIOPUMETPE MOKHO U3MEPHUTh TEILI0, MoTpedasieMoe pu TasHuM Jibaa. He-
3aMep3aroliiasi Bojia onpeensaeTcsl Kak pa3Hulla MeK Ty 001el 1 3aMmep3aroliei BOAOH.

Jusnextpuueckue usMepenus. Merosn ocHoBaH Ha ToM, yTo npu 0°C 3HaUeHUsI AUDIIEKTPU-
YECKOM MPOHULIAEMOCTH BOJBI U JibJla TpUMEPHO paBHbl. Ho ecnu yacTe Biaru cBsizaHa, To €€ Au-
AJIEKTPUYECKUE CBOMCTBA JOJDKHBI CHJIBHO OTJIMYATHCA OT JAMDJIEKTPUUYECKUX CBOMCTB OOBEMHOM
BOJIbI U JIbJA.

N3mepenne Tenno€MKocTH. TermioéMKOCTh BOABI OOJIbINIE, YeM TETUIOEMKOCTD JIbJa, T.K. C
MOBBIIICHUEM TEMIIEpaTypbl B BOJI€ MPOUCXOAUT Pa3pblB BOJOPOJHBIX CBA3E€H. DTO CBOWCTBO MC-
MOJTB3YIOT JUIsl U3YYECHHS TIOJIBMXKHOCTHA MOJIEKYJI BOJIbI. 3HAYEHUE TEIMJIOEMKOCTH, B 3aBUCUMOCTH
OT €€ coJiepKaHusl B OJIUMEpax, Aa€T CBEAEHUS O KOJMYECTBE CBSI3aHHOW BObl. Eciiu mpu HU3KHUX
KOHIIGHTpAIIUSX BOJIa CTIeIM(UIECKU CBsA3aHa, TO €€ BKJIAJl B TEIJIOEMKOCTh Majl. B o0macTu BbIco-
KHX 3HAYEHHUH BJIKHOCTHU €€ B OCHOBHOM OIpE/AeNseT CBOOOHAs Bliara, BKJIaJ KOTOPOH B TEIJIO-
€MKOCTb IMMPUMEPHO B 2 pa3a OoJIblIe, YeM JIbJa.

S nepHo-mMarauTHbIN pe3oHanc (IMP). Meton 3akimoyaercs B M3y4€HUHU MOJABUKHOCTU BO-
IbI B HEMOIBIKHOU MaTpuiie. [Tpu Hamuduu ¢cBOOOIHOW M CBSI3aHHOM BJIATH MOJYYalOT JBE JIMHUH
B criekTpe SIMP BMecTO 0/1HO# 117151 00BEMHO BOJIBI.

Axmuernocms 600wl

CocrositHue BOJBI B MIPOJYKTAX OMPEEISAETCS Pa3TUYHBIMH XapaKTePUCTUKAMU, CPEId KO-
TOPBIX: BOJIOCBSI3bIBAIONIAs] CIOCOOHOCTh, YHEPTHs BA3M BJaru u 1p. B mocneanee BpeMs Bce 6011b-
1iee 3HaueHHe MPHOoOpeTaeT MoKa3aTellb «aKTUBHOCTh BOJIBI» (0lw) KaK HanboJiee MepcrneKTUBHBIN 1
nH(OPMATUBHEIN. DTO MOKasareib, BBeAeHHbIN B 1950-x rogax B.U. Ckorrom u X. CanBuHOM, Xa-
pakTepu3yeT COCTOSIHUE BOJBI B TTUIIEBBIX MPOIYKTAX, UCIIOIB3YEMON MUKPOOPTAaHU3MAMHU JJIST UX
KH3HCACATCILHOCTH.

[To MHEHUIO psina 3apyOeKHBIX aBTOPOB, H3MEPEHUE aKTUBHOCTH BOJIBI SIBJISIETCS OJTHUM W3
HEO0OXOTUMBIX BHJIOB KOHTPOJISI Ka4eCcTBa MPOAYKTOB, 0€3 KOTOPOTO B HACTOSIIIEE BPEMs HE MOXKET
000WTHCh HU OJHO TIPEANPUSTHE IMUIEBON MTPOMBIIIIICHHOCTH.

ITo sToit mpuumHe mokaszarenb akTUBHOCTH Bojabl EDC ¢ 1976 r. BBeleH Kak 0053aTelIbHO
JUISl OLEHKW Ka4eCTBA MUIIEBBIX TPOAYKTOB, a B CIIIA OH BKITFOUEH B HHCTPYKIMIO Y IPABICHUS 110
KOHTPOJIIO 32 KAYE€CTBOM IMHUIIEBBIX MPOAYKTOB U JIEKAPCTBEHHBIX MPENapaToB.

CormacHO COBpEeMEHHON KIacCH(pUKAIMKM THUIIEBbIE MPOIYKTHI MO0 BEIMYMHE aKTUBHOCTH
BOJIbI JICSATCS HA TPU TPYIIIIHL:

— MPOYKTHI C BBICOKOM BiIaKHOCTBIO (0w = 0,9-1,0);

— MPOJYKTHI C IPOMEKYTOUHOU BiIaKHOCTHIO (0w = 0,6-0,9);

— MPOYKTHI C HU3KO# BlakKHOCTBIO (cyxue) (ow = 0,6).
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Cpenn MHOT0OOpa3usi U3BECTHBIX METO/OB OINpEAETICHHUS] aKTUBHOCTU BOJIBI (0lw) YacTo HUcC-
I10JIb3YETCS] KOCBEHHBIN METOJ], OTINYAIOIIUICS IPOCTOTON U3MEPEHUS U OTCYTCTBUEM JIOPOTrOCTO-
SIIUX TPUOOPOB. ITO TPABUMETPUUYECKUA MeTOJ, MoauduimpoBaHHeii X.M. ®eTToM, KOTOPHIH
MIPEJIOKUIT U3MEPATDH Ow IPU IMOMOIIM 3KCUKATOPOB. [lJIsl 3TOro IMpoBOJAAT CEPUIO OIBITOB, CTaBs
napajuiensHo 6 (He MeHee) SKCHMKAaTOpPOB, B KOTOPbIE 3aJMBAIOT HACHIIIICHHBIE PACTBOPHI BEIIECTB,
MMEIOLIUE U3BECTHHIE 3HAYEHUS! aKTMBHOCTH, OJM3KUE K 0KMIa€MOMY 3HAU€HHIO B IpOAyKTe. B
HKCHUKATOPbI HAJl pAaCTBOPAMHU HA OJIHOM U TOM K€ YPOBHE IOMEIAIOT CETKU U3 MOJIMMEPHOTO Ma-
Tepuaia, Ha KOTOpPbIe KJIQAYT TOYHO B3BEUICHHBIE 00pa3Ipl MpoayKTa (Maccoi okoio 15 — 20 r).
DKCHUKATOPHI MOMEIIAIOT B TepMOCTaT ¢ Temreparypoii 25°C Ha 24 1, mocie 4ero o6pasis! GbICTPO
BBIHUMAIOT U B3BEIIMBAIOT, ONPEICIIsAs CTEIICHb YMEHbIIICHUS WJIM YBEITUUYEHUSI MACCHI, T.€. CTEIICHU
copOIuu 1 AecopOIuu mpoo.

3areM MO MOJXY4YEeHHBIM JAHHBIM MyTeM rpadUyecKOi MHTEPIONSALUN YCTAHABIMBAIOT Ow
oOpa3sia, T.e. BEJIMUUHY, IPU KOTOPOM HACTYMAET PaBHOBECHOE COCTOSIHUE MEXAY PAaCTBOPOM U 00-
pas3oM 6e3 U3MEHEHHsI MacChI TIOCIIEAHETO.

Texnuka évinonnenus pa60mbz.'

Onpeoenenue 6na2u Memooom yCKOPEHHO20 BblCYUUBAHUSL

Annapamypa, peakmugvl u Mamepuaisi: BIOKChI CTEKIITHHBIE U METAITTNYECKHE TUaMETPOM
40 — 50 mwm, BoicoToii 40 — 50 MM; Bechl T1abOpaTOpPHBIE OOIIEr0 HA3HAYCHUS; TEPMOMETpP TEXHHYE-
CKUH CcTeKJIAHHBIN pTyTHBIA Ha 150° C; mkad CyIIMIBHBIN AMEKTPUUYECKUI; SKCUKATOP; KaIbIUi
XJIOPUCTBIM TEXHUYECKUI; KUCIIOTa CepHas MJIOTHOCThIO 1,84 r/cM%; TTAJIOUKH CTEKJISTHHBIC [UTMHON
55 — 60 MM; IECOK OYMILIEHHBIH MPOKATICHHBII; ULl TUTEIbHBIE.

Xoo pabomul

Yucryro nyctyio 00kcy ¢ 5 — 10 T mpoKaJIeHHOTO Mecka U CTEKIISTHHYIO MalouKy CyIIaT C
KPBIIIKOH (B OTKPHITOM BUE) B TedeHrne 30 MuH B cymmmibHOM mkady npu temmeparype 130°C,
OXJIQXIAIOT B SKCUKATOPE U B3BEIIMBAIOT.

N3 ananuTuyeckoi nmpoObl KOHIIEHTpATa B BHICYIICHHYIO OIOKCY O€pyT HaBECKYy MacCou 5 T
¢ morpemHocTh He 6omee + 0,01r. OTKpBITYI0 OIOKCY C HABECKO BMECTE C KPBIIIKON MOMEIIAIOT B
CYUIWIbHBIN 1IKad, mpensaputenbHo Harpetbiit 1o 140 — 145 °C. Temnepatypy mikada npu ycra-
HOBKe 0rokc 10BoAAT 10 130 °C B Teuenue 10 MUH U 3TOT MOMEHT CUMTAIOT HAYallOM CYIIIKH.

[IponomxurensHoCcTh cymku mnpu temneparype 130+2°C ycranosnena: 40 MuH Ui MOJIOY-
HBIX KOHLIEHTPATOB U MPOJYKTOB JETCKOr0O MUTAaHUS; 45 MUH — AJI1 OCTAJIbHBIX BUJIOB KOHLIEHTpa-
TOB.

[Tocne BeICymIMBaHMS HAaBECKM OIOKCY BBIHUMAIOT M3 CYIIMIIBHOTO INKada TUTEIbHBIMHU
[IUTIIAMHU, 3aKPBIBAIOT KPBIIIKON, OXJIAKIAIOT B SKCHKATOPE M B3BEIIUBAIOT C MOTPEITHOCTH HE 00-
aee £ 0,01 r.

Maccoyto oo Biaru, X, %, BEIYUCISIOT 0 (hopmyiie

Y= (m, —m,)-100 ’
m

(5.5)

r7ie M — Macca HaBEeCKH UCIIBITYEMOT0 KOHIIEHTPATa, T;
M1 — Macca OFOKCHI C HAaBECKOH JI0 BBICYIIIMBAHHUS, T;
M2 — Macca OIOKCBI C HABECKOH MOCIe BHICYITUBAHUS, T.
3a pe3ynbTaThl WCIBITAHUS MPUHUMAIOT CpelHee apu(MeTHdyeckoe IBYX MapaiiesbHbIX
ONIPEACIICHUMN.
Brruucnenust mpoBoasT ¢ morpenrHocthio He 6omee 0,01%.

Pacxoxnenue MCXKAY ABYMS HNAPAJUICIBbHBIMU OHNPCACICHUAMU HC JOJUKHO ITPCBBIIIATH
0,25%.

Onpedenenue enazu na npubope BY
AmnmapaTypa, peakTUBBI U Matepuansl: npudop BY; Becsl mabopaTopHbie 001IeT0 Ha3HAYe-
HUS, TEPMOMETPHI CTEKJISTHHBIE PTyTHBIE Ha 250°C; yackl; SKCUKATOP; KAJIBIINI XJIOPUCTHIN TEXHH-
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yeckuid,; Oymara QpuibTpoBaigbHas JadopaTopHasi, Oymara ra3eTHasi; HOXKHHUIIBI.
Xoo pabomul
[Tepen onpenenenuem Biaru npudop BYU HarpeBaroT 10 Temreparypsl, yKa3aHHOW B TaOJH-
11e, ¥ TIOJICYIITUBAIOT B HEM OyMakHbIE TTaKeThl B TeueHue 3 MuH. [lociie BRICYIITMBAHUS MAKETHI T10-
MEIIAIOT B 9KCUKATOP JIJIS OXJIAKICHHS Ha 2-3 MUH.

Tabnuma 5.1 — Macca HaBecku, TemrepaTypa U MpOJI0JDKUTEIBHOCTh BBICYIIMBAHUS HEKO-
TOPBIX MPOJYKTOB

Bup xoHuenTpara Macca HaBeckH, Temneparypa [TponoikuTenb-
r BBICYIITUBAHUS, | HOCTH BBICYIIIH-
°C BaHMUs, MUH

Kammu Monounsie: rpedHeBasi, pucoBasl,
MaHHas 4 140 2
OTBapsb! KpyIsiHbIE U MyKa U3 KpYI 4 140 10
CMecHu MOJIOUHBIC HA OTBapaxX U HA MYKE,
KHCEJIb MOJIOYHBIN 4 130 3

[Ipumeuanue: 1omyckaercs OTKJIIOHEHUE OT TeMIepaTypbl BoicymBanus +1°C.

Jlj1 M3roToBJIEHMs TAKETOB OEpyT JIMCT ra3zeTHoil Oymaru pasmepom 20x14 cm, ckiazabiBa-
IOT €ro MOoIoJjaM, a 3aTeM OTKPBIThIE C TPEX CTOPOH Kpas makera 3arubaroT Ha 1,5 cM; pa3mep roto-
BbIX MakeToB 8x11 cm.

MOHO 10JIb30BaThCs MAaKeTaMu TPeyrojbHOW (Gopmbl U3 OGymaru pasmepom 15x15 cm, ¢
LIMPUHOM 3aruba kpaes 1,5 cm.

IIpu ucnpITaHMM KOHLIEHTPATOB, COJEPXKAIUX B PELENTYpEe XKUP, B MAKET MMOMELIAI0T J10-
MOJTHUTEIHHO BKJIAABIII U3 (GUIBTPOBAIBHON Oymaru pazmMepom 11x24 MM, CIIOKEHHBIN B TPH CIOS
TakuM 00pa3oM, 4TOOBI JBa 10 OyMaru HaXOAMJIMCh Ha HIDKHEH CTOpOHE MakeTa, a OJJUH CJION Ha
BEpXHEH; HABECKY MOMEIIAIOT Ha JIBa CJI0s (PHIBTPOBATILHOM OyMaru, 00pa3yromieil BKIIA IbIIIL.

W3 ananutudeckoil mpoObl KOHIEHTpaTa B MPEIBAPUTEIbHO BBICYIICHHbBIN M B3BEIICHHBIN
naker 6epyt ¢ norpemHocTbio He 6osee + 0,01 r HaBecKy B KOJIMYECTBE 4 T.

Jlist mosryyeHus IpaBUWIIbHBIX PE3YJIbTATOB UCIBITAHUM HaBeCKy OepyT OBICTPO M pacmpese-
JISIOT €€ POBHBIM CJIOEM IO BCEH OBEPXHOCTH MaKeTa WU BKJIA/bIIIA.

[TakeT 3akpeIBatoT, momeniaoT B mpubop BYU u cymar HaBecKy IO pexuMaM, yKa3aHHBIM B
TabuIe.

B nmpubop nmomemaroT 0JJHOBPEMEHHO JBa MaKeTa C HaBeCKaMU (MapasuiebHbIe onpesese-
HUs).

[Tocne BrICYIIMBaHMS MAKEThl OXJIAXKJIAIOT B 9KCUKATOpPE B TEYEHUE 5 MHMH M B3BEIIMBAIOT C
norpemHocTs He 6osee +0,01 .

MaccoByto fo:10 Biaru, X, %, BBIYUCISIOT 110 Gpopmyie
~ (m;—m,)-100

Y

X (5.6)

rzIe M — Macca HaBeCKH MCIBITYeMOT0 KOHIICHTPATa, T;
M1 — Macca MakeTa ¢ HABeCKOM /10 BBICYILIUBAHMUS; T;
M2 — Macca makeTa ¢ HaBECKOM MOCIIe BHICYIIMBAHUSA, T.
3a pe3ynbTaThl UCHBITAHUS MPUHUMAIOT CpeiHee apupMeTHdYecKoe JBYX MHapajielbHbIX
ONpEICIICHUH.
Brraucnenus npoBosT ¢ norpemHocteio He 6oiee 0,01%.

PacxomneHHe MCXKAY ABYMs NapaJUICIbHBIMU OIPCACICHUSAMU HC OJDKHO ITPEBLIIIATH
0,3%.

Onpedenenue cooepircanus Cyxux eeujecmes pepaKxmomempuiecKkum memooom
Annapamypa, peakmuevl u mamepuansl. peppakromerp gadoparopusiii PITJI-3, nau MPO-
457; Tepmoctar TC-13; O6aHs BoAsSHAs; TEPMOMETP CO IIKAIOH 10 100°C ¢ uenoit nenenns 1°C; nu-
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TIeTKH BMeCTHMOCTBIO 2,10 cM® ¢ meenusaMu; damky (papdopoBble BEHITIAPUTEIbHBIE IUAMETPOM 4
— 6 cM; OIOKCHI CTEKIISIHHBIC; TTAJIOYKU CTCKJISTHHBIC OIUIABJICHHBIC; KOJI0a KOHUYECKask BMECTUMO-
ctbio 50-100 cMm®; crakan xumuueckuii BMectiMocth 100 — 150 em®; BOpPOHKA CTEKJISTHHAS TUaMET-
pom 3 —4 cm.

Xo0 pabomsi

[Tepen Hagamom pabOTHI MIPOBEPSIOT MOKa3aHUs MpUOOpa Mo TUCTHIUIMPOBaHHOU Bojae. Ha
HIDKHIOIO TIPU3MY pe(pakToMeTpa OIUIaBICHHOW CTEKIISTHHOM IMalOYKOW HaHOCAT 1 — 2 Karum -
CTHUJUIMPOBAHHOM BOJbI, OITYCKAIOT BEPXHIO MPU3MY U 4yepe3 2 — 3 MUH NpoBOIAT 3amep. ['panuia
CBETOTEHU JOJHKHA OBITh YETKOW U MPOXOIUTH Yepe3 TOUKY MepeceueHust HUTel (mepekpectue) uiu
MYHKTUPHYIO JIMHUIO.

Pedpakromerp ycTaHOBIEH Ha IMOKa3aTeldb MPETOMIICHUS IUCTUILUTUPOBAHHOM BOJABI MPH
20°C 1,3329, uTo cooTBeTcTBYeT 0% CYXHX BEIIECTB.

[Ipusmbl pedpakToMeTpa BHITUPAIOT CYXOH Mapiieid W OIUIaBICHHON CTEKJISHHOMN MaJIOYKOM
HaHOCAT | — 2 Karum UcciaenyeMon KUAKOCTH, MTPO(QUILTPOBAHHONW Yepe3 KPYIMHOTIOPUCTYIO (PHITb-
TpoBaibHYI0 Oymary. OnycKarT BEpXHIO MPU3MY U uepe3 2 — 3 MUH HPOU3BOISAT 3aMep.

3amep IpoU3BOIAT 2 — 3 pasza U PacCUUTHIBAIOT CpPeIHEE apUPMETUUYECKOE.

ITo mxkane pedpakromerpa onpeneisstoT KodGPHUIMEHT MpeTOMICHHS WK MacCOBYIO JIOJIIO
CYXHUX BEIIECTB.

Ecnu mikana pedpakromerpa rpagynpoBaHa Ha KO3 OUIIMEHT IpeIoMIIeHHs, TO 0 Tabaule
HaXOJSAT MacCOBYIO JIOJIIO CYXUX BEIIECTB.

Tabmuma 5.2 — OnpepeneHue coaepKaHus CyXUX BEIIECTB IO IMMOKA3aTeI0 MPEIOMIICHUS

Ilokaza- | MaccoBas | Iloka3a- | MaccoBas | Iloka3a- | MaccoBas | Ilokaza- | MaccoBas
TEJIb pe- | JOJIS Cy- | Teb Ipe- | JO0JIA Cy- | TE€Jb Ipe- | AOJA Cy- | TeJlb IOpe- | J0Js Cy-
JIOMJICHUS | XWX Be- | JOMJICHHS | XWX Be- | JJOMJICHMSA | XHMX Be- | JIOMJICHUS | XWX Be-
mpu 20°C 1IECTB pu 20°C HIECTB pu 20°C HIECTB ipu 20°C HIECTB

1,333 0 1,3456 8,5 1,3598 17,5 1,3865 33,0
1,3337 0,5 1,3464 9,0 1,3606 18,0 1,3883 34,0
1,3344 1,0 1,3471 9,5 1,3614 18,5 1,3902 35,0
1,3351 15 1,3479 10,0 1,3622 19,0 1,3920 36,0
1,3359 2,0 1,3487 10,5 1,3631 19,5 1,3939 37,0
1,3367 2,5 1,3494 11,0 1,3639 20,0 1,3958 38,0
1,3374 3,0 1,3502 115 1,3655 21,0 1,3978 39,0
1,3381 3,5 1,3510 12,0 1,3672 22,0 1,3997 40,0
1,3388 4,0 1,3518 12,5 1,3689 23,0 1,4016 41,0
1,3395 45 1,3526 13,0 1,3706 24,0 1,4036 42,0
1,3403 50 1,3533 13,5 1,3723 25,0 1,4056 43,0
1,3411 55 1,3541 14,0 1,3740 26,0 1,4076 44,0
1,3418 6,0 1,3549 14,5 1,3758 27,0 1,4096 45,0
1,3425 6,5 1,3557 15,0 1,3775 28,0 1,4117 46,0
1,3433 7,0 1,3565 15,5 1,3793 29,0 1,4137 47,0
1,3435 7,1 1,3573 16,0 1,3811 30,0 1,4158 48,0
1,3441 7,5 1,3582 16,5 1,3829 31,0 1,4179 49,0
1,3448 8,0 1,3590 17,0 1,3847 32,0 1,4200 50,0

Maccy cyxux BEIIeCTB AJIs TUIOJ0BO-SITOAHBIX HAMMUTKOB (X, T') pacCCUUTHIBAIOT MO (hopMyIie
x=2L (5.7)
100

IJIe @ — MaccoBasl JIOJISI CYXUX BEIIECTB, ONpeIeIeHHAs pe)PaKTOMETPHIESCKHM METOI0M, %,
P — 06beM HamuTKa, cM.
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Odghopmnenue pezyromamos pabomoi
Pesynbrarel paboThl 0OPMIISIOTCS B BUIE TAOIHIIBI 5.3.

Tabnuna 5.3 — pe3yabTarhl ONPEEICHHE MACChl CYXUX BELIECTB

MCTOJBbI OIIPCACIICHUA MaccCa CyXuX BEIICCTB AJId ChIPhA U TOTOBOM IMPOAYKIINH, %

Koumponwvnvie 6onpocei: cobecedosanue. Tecm.

1. Kakue MeToapl HCIIONB3YIOT IS ONPEAEICHUS CONEP/KaHUs BJIard U MaCCOBOM TOJIH
CyXUX BeIIeCTB?

CBoOosiHas 1 cBA3aHHAas BJara.

BricymmBanue 10 MOCTOSTHHON Macchl (apOUTPaXKHBIN METO).

BricymnBanue B anmapare BY.

Pedpakromerpuueckuii MeTo.

JuddepenunanbHas cCKkaHUPYOLIask KOJTOPUMETPHUS.

JInpieKkTpudecKue N3MEepeHus.

N3mepenue Tenino€mMKOCTH.

S nepHO-MarHUTHBIA PE30HAHC.

0. Knaccuukanus nuieBsx NPOAYKTOB 10 BEITMUYNHE aKTUBHOCTH BOJIBI.

1. KocBennslil MeTO/, TPaBUMETPUYECKHA METO/ ONPEIEIICHUS] aKTUBHOCTH BOJIBI.

RBooo~NoOTkwWN

JlaGopaTopHoe 3ansiTue Ne 6

Tema: benok. MeToipl olpeiencHus Oenka

Llenv pabomul: N3y4NTh METOJIBI UCCIIEIOBAHUS OEIKa.

@opmupyeMble KomnemerHyuu ujiu ux dacmu.

Kon

PopMynHpoBKa:

IK-7

CKOI1 0€30I1aCHOCTH

I1K-8

Crnioco0OeH opraHn30BaTh KOHTPOIIh 32 00ECTIeYeHHEM KayecTBa MPOAYKIIUH U YCIIyT

Teopemuqecmﬂ yacms.

ITnan:
1. Knaccudukanus 6enKoB.
2. Mertoap! onpeniesieHust OEIKOB.

3. Buosnornueckasi LEHHOCTb OEJIKOB.

IIpakmuueckoe 3a0anue:

1. Onpenenenre MacCOBOM 0 O€IKOB METO/10M (POPMOJIBHOTO TUTPOBAHMSL.
2. Konopumerpuueckuit meron ornpenenenus oenka (mo Jloypn).

3. Omnpenenenne 6eaKa KOJIOPUMETPUIECKIM METOIOM.

Cooeporcanue pabomol:

benku — BBICOKOMOJICKYJIAPHBIC a30TCOACPIKAINNUEC OPraHUYCCKUEC COCAWHCHUA, MOJICKYJIbI
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CrniocoOeH poBOAMTE Ja00OpaTOpHBIE UCCIIEIOBAHUS OE30MIaCHOCTH U KayecTBa ChIPbs, Moiry(adpu-
KaTOB M TOTOBOW MPOJYKIIUH OOIIECTBEHHOTO IMUTAHHSI MaCCOBOTO MU3TOTOBJICHUS U CHEIHUAIN3NPO-
BaHHBIX MUILIEBBIX NPOIYKTOB B COOTBETCTBHUHU C PErVIAMEHTaMHM, CTAaHAAPTHBIMH METOAMKAMH, Tpe-
0OBaHMAMHU HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIMH, TPEOOBAHUSMH OXPAaHBI TPyAa U SKOJIOTHYE-




KOTOPBIX TOCTPOEHBI U3 OCTATKOB AMUHOKHUCJIOT.

B npupone cymectsyer npumepro ot 10° 1o 102 pasnuunbix 6enkoB, copepxaHue KOTo-
PBIX B OMOJIOTHYECKMX O0BEKTaX 3aBHCUT OT psfa (PaKTOPOB — KIMMATHYECKUX YCIOBHM, ypoxKaii-
HOCTH, OMOJIOTHYECKUX O0COOCHHOCTEH. bellku B mUTaHUM 4YejaoBeKa 3aHUMAlOT 0coboe Mecto. OHu
BBIMIOJHSAIOT psifl cnenuduueckux (QyHKIUN, CBOMCTBEHHBIX TOJBKO >KMBOW MaTepuH. benkoBbie
BEILIECTBA HAJEISIOT OPraHU3M IUIACTUYECKUMH CBOMCTBAMHM, 3aKIIOYAIOIIMMUCS B TMOCTPOCHUH
CTPYKTYp CYOKJIETOYHBIX BKJIFOUCHHUH (prOOCOM, MUTOXOHIPUH M T.1I.), © 00ECIEYMBAIOT OOMEH
MEXIy OpraHU3MOM U OKpY’Kalollel BHEIIHEl cpeoi. B oOMeHe BemecTB y4acTBYIOT Kak CTPYK-
TypHbIe OENKU KJIETOK M TKaHeH, Tak U ()epMEHTHbIE U TOPMOHAJIbHBIE cUcTeMbl. benku perynupy-
0T U KOOPAWHUPYIOT BCE TO MHOTOOOpa3ue XMMHUYECKUX MPEBPAIICHHN B OpPTaHU3ME, KOTOPOe
oOecnieurBaeT (YHKIIMOHUPOBAHHE €r0 KaK €IMHOTO 1IEJIOTO.

D¢ddexTnBHOCTE 0OMEHA OENKOB B 3HAYUTEILHOW CTETICHH 3aBHCHUT OT KOJUYECTBEHHOTO H
KauecTBEHHOro cocTaBa nuiuu. [Ipu noctyrienun 0eiaKkoB (¢ MUIeil) HUKe PeKOMEHIYyEeMbIX HOPM,
B OpraHM3Me HAaYMHAIOT PacnagaThCs O€IKM TKaHeH (MeUYeHH, I1a3Mbl KPOBU U T.11.), a 00pa3yromIu-
€csl aMUHOKHCIIOTHI — PAcX0JI0BaThCsl HA CUHTE3 ()EPMEHTOB, TOPMOHOB U JPYTHUX, HEOOXOIUMBIX
JUTS. TIOJICPIKAHMSI KU3HEIeATEIPHOCTH OpraHu3Ma, OMOJIOTMYEeCKH aKTUBHBIX coenuHeHui. Ilo-
BBIIIEHHOE cOZiepKaHue OEIKOB B COCTAaBE MUIIY 3HAYUTEILHOTO BIMSIHUSI HA OOMEH BEIECTB B Op-
TaHW3ME YeJIOBEKa HE OKA3bIBACT, MPU 3TOM U30BITOK IMPOJYKTOB a30TUCTOrO OOMEHA BBIBOJUTCS C
MOYOH.

Cocrosiare 6enkoBOoro oOMeHa B 0OJIbIIEH CTENEHH 3aBUCUT OT HEJOCTATKa UM OTCYTCTBUS
HE3aMEHUMBIX aMUHOKHCIOT. KieTku opranmsma 4enoBeka HE MOTYT CHHTE3HMPOBATh HEOOXOIU-
MbIe O€JIKH, €CITM B COCTaBe MUIIU OTCYTCTBYET XOTs Obl OJJHA HE3aMEHUMas KUCIIOTA.

Cpennecyrounasi pusuonoruyeckas nmoTpeOHOCTh B Oelke B TeueHUU Oojiee 4eM CTa JeT
MOCTOSTHHO MCCIIEYETCS] M TIEpHOauYecKu oTpakaercs B pemieHusx BO3, ®AO u HalMOHAIBHBIX
OpraHM3alyil pa3aNdHbIX CTpaH. DTH BEIUYHHBI HOCAT OPUEHTHPOBOYHBINA XapaKkTep, TaK Kak OHU
HaxOJSTCs B CTAJIUU IMOCTOSTHHOTO YTOYHEHHUS B 3aBUCHMOCTH OT BO3pacTa 4eloBeKa, MoJa, KiIuma-
Ta, UHJMBUYaIbHBIX U HAIIHOHAIBHBIX OCOOCHHOCTEH M CTETEeHHU 3arps3HEHUs OKpYXKarollen cpe-
nel. B cootBercTBUM ¢ pekomeHmanusamu BO3 u ®AO BennumnHa ONTUMaIbHOM MOTPEOHOCTH B
6enke coctasnseT 60 — 100 r B cytku winu 12 — 15 % ot obuieit kanopuitHocTn nuuu. B nepecuére
Ha | Kr Macchl Tena noTpedHOCTh Oelika B CYTKH AJIs J€Tel, B 3aBUCUMOCTH OT BO3pacTa, Koyueoner-
cs ot 1,05 mo 4,00 r.

[To cBOEMY CTpOEHHIO OEJIKM MPEACTABIAIOT COOON BHICOKOMOJIEKYIISIPHBIE COETUHEHUS, CO-
cTosme u3 aMuHOKuCIoT. CoequHeHHble aMuIHOM (menTuaHoi) cBsa3bio (-CO - NH) amuHOKuMC-
JOTHI 00Pa3yIOT MOJIUIENITH/IBI POCTOTO (MMPOTEUHA) U CIIOKHOTO (MTpoTenia) ctpoeHus. B cocras
MPOTEUO0B JOTOTHUTEIHHO BXOIAT HEOCTKOBBIC BEIleCTBA (JIUIMHIbI, YTIAEBOIbI U T.1.).

N3BecTHO, UTO B COCTaB OEITKOB BXOMST JBAJIATh PA3IMYHBIX AMHHOKHCIIOT, IPHYEM BO-
CeMb M3 HUX HE MOTYT CHHTE3UPOBATHCS B OpPraHU3ME YeNOBEKa U MOITOMY SIBJISIOTCS HE3aMEHU-
MBIMU (BaJIMH, U30JICUIIMH, JICHIINH, JIM3UH, METUOHHUH, TPEOHUH, TpUITodaH, eHUIATaHIH).

[Toy3ameHUMBIE AMUHOKHUCIIOTHI CHHTE3UPYIOTCS B OPTaHU3ME, HO B HEJJOCTATOUHOM KOJIU-
9eCTBE, MIOATOMY YaCTUYHO JIOJDKHBI TIOCTYIATh ¢ THield. K TakuM aMUHOKHUCIIOTaM OTHOCSITCS ap-
TUHHH, TAPO3UH, TUCTUAMH (TTOCIEAHSSI aMUHOKHCIIOTA HE CHHTE3UPYETCSl B OPTraHU3Me JIeTel ).

3aMEHUMBIC aMHUHOKHCIIOTH CHHTE3UPYIOTCS B OpraHU3Me B JOCTATOYHOM KojmdectBe. OHU
MIPEJICTaBJICHBI IEBATHI0 AMUHOKHUCIOTaAMH, XOTSI HEKOTOPBIE M3 HUX MOYKHO OTHECTH K yCIOBHO3a-
MEHUMBIM (HaIlpHMep, THPO3HH 00pa3yeTcs B OpraHu3Me TOJIBKO U3 (heHWITalaHuHA U TIPH TOCTYII-
JICHUH TIOCJICTHETO B HEJOCTATOYHOM KOJHMYECTBE MOXKET OKa3aThbCs HE3aMEHUMBIM; IUCTUH U IU-
CTEWH MOTYT 00pa30BBIBATHCS M3 METHOHWHA, HO HEOOXOUMBI TIPH HEJAOCTATKE ATOM aMUHOKHUCIIO-
ThI).

B cpennem GenkoBbie MoeKkyibl coaepxart (50 — 54) % yraepona; (15 — 18) % a3zota; (20 —
23) % xucnopona; (6 — 8) % Bomopona u (0,3 — 2,5) % cepsl.

Hecmotps Ha orpoMHOE pa3HOOOpa3re aAMUHOKUCIOTHOTO COCTaBa OEJIKOB, KaXK/IOMY WHIU-
BUyaTbHOMY O€JKY XapaKTepeH TOJIbKO JJIi HETO CTPOTO OIpeNeJICHHBIH aMHUHOKUCIOTHBIA CO-
CTaB, YTO 0OYCIIOBJIEHO T€HETUYECKUM KOJI0M, C(hOPMHUPOBAHHBIM B MIPOLIECCE IBOTIOIUH.
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Bce nmpoTerHOreHHbIe aMUHOKUCIIOTHI SBJISIOTCS, 0L — AMUHOKHUCIOTAMH C XapaKTepHOU JUIs
HUX OOIIEH CTPYKTYpHOH OCOOCHHOCTBIO — HAJIMYHEM KapOOKCHILHOW M aMMHHOM TPYIII, CBA3aH-
HBIX C aTOMOM YTJIEPOJA B 0 — IIOJ0XKEHUU.

YacTh CTPYKTYpHl BCEX aMHUHOKHCIOT OJMHAKOBA, OAHAKO (QyHKIMOHanbHas rpynmna (R —
OCTaTOK) HE OAMHAKOB IO CTPYKTYpE, HJIEKTPUUECKOMY 3apsay U pacTBOpUMOCTH. OT cOOTBeT-
CTBYIOIIETO COYETAHUS ITUX IPYIII 3aBUCAT CBOMCTBA OEIKOBBIX MOJICKYJI.

B 3aBucuMOCTH OT XMMHYECKMX CBOWCTB R-rpymni Bce NpOTEMHOTEHHbIE aMHUHOKHMCIIOTHI
MOJIPA3/IeNAIOTCA Ha YEThIPe OCHOBHBIX Kilacca:

— HenoJisipHbIe (TuapodoOHEIe);

— MOJIAPHBIE;

— OTPULATEIILHO 3aPSKCHHBIE;

— MOJIOKUTENIBHO 3apsKEHHBIE.

ITo cBoeii crexnomerpuyeckoil KOH(PUrypaluyu BC€ aMUHOKHUCIIOTHI, 32 UCKIOYEHUEM IIH-
[IMHA, UMEIOT ACCUMETPUYHBIN aTOM yIiiepoja B 0. — TOJO0KEHUH, C KOTOPBIM CBSI3aHBI YETHIPE pa3-
HbI€ IPYMIIbI (paguKal, aTOM BOA0POAa, KapOOKCHIIbHAs Tpylna U aMuHorpymnmna). Takum oOpasom,
AMHHOKHCIIOTHI 00J1/Ial0T ONTHYECKOW aKTUBHOCTBIO (UCTIEPCHEN ONTHYECKOTO BPAILICHHS).

[IpucyrcTBHE aMUHOKHUCIOT, cofepxamux ocHoBHbIe (— NH2) u kucneie (— COOH), 00y-
cnaBiuBaeT amdorepHsie (amponuTHBIE) cBoiicTBa. OHM 00YCIaBIMBAIOT BBICOKYIO Oy(hepHOCTH
BOJIHBIX PacTBOPOB OEJIKOB, a, CJIEJOBATENIBbHO, MOCTOSAHHOE 3HaueHue pH xuBoil kieTku. OTH
CBOWCTBA ITOJIOKEHBI B OCHOBY METOJIOB Pa3JIe/IeHUs], HACHTU(UKAIINHI U KOJIMIECTBEHHOTO aHATN3a
aAMMHOKHCIIOT, HaIIEIINX IIMPOKOE MCII0JIb30BAaHHUE MPHU OINPEIeIEHUN aMUHOKUCIOTHOTO COCTaBa
B OCIIKOBOI MOJICKYIIE.

B Tabnuue 6.1 npuBeneHbl CBONCTBA NPOTEUHOTEHHBIX L- o-amMuHOKuCIOT. CBOWCTBA aMu-
HOKHCIIOT OIPENeNsioT (yHKIMOHAIBHBIE CBOMCTBA OENKOB, MO/ KOTOPBIMH MPUHSATO TOHUMATH
(bU3NKO-XMMHUYECKUE XapaKTEPUCTUKH, ONpPEIEIAIONINe UX MOBEJAECHUE TPU IepepadoTKe B MUIlle-
BbIC MPOJYKTHI, a TaK)KE 00ECIICUMBAIOIINE KETAEMYIO CTPYKTYPY, TEXHOJIOTHUECKHE U TOTPeOH-
TEeJbCKHE CBOWCTBA MUIIEBBIX TPOAYKTOB.

Ota 001acTh HAYYHBIX HHTEPECOB UMEET IIEHTPATHHOE 3HAUCHHUE TSI Pa3BUTHS TEXHOJIOTUH
nepepaboTKu Oeska B HOBbIE (POPMBI MUIITH.

Ta6Jmua 6.1 — OU3MKO-XUMHYECKHE CBOMCTBA IMMPOTCUHOTCHHBIX L- o- aMMHOKHCIIOT

Ha3Banue (TpuBHanbHOE U panuo- Co- VY nens- KoHncranra kucnor- H3o- PactBo-
HaJIbHOE) Kpa- HOE HOH JUCCOILUAIIUU JJIeK- | PUMOCTH
men- | Bpame- | pKi | pKz pKs Tpuye- pu
HOE HHE B cKas 25°C, r
000- | BOJIHOM touka pl | na 100r
3Ha- | pacTBOpe BOJIbI
yenue | 25°C [a],
1 2 3 4 5 6 7 8
1. MoHoaMHuHOKapOOHOBBIE
1.1. I'munuH (0-aMUHOYKCYCHAs) Gly - - - - 5,970 24,990
1.2. Ananvn (o-amuHompornuonoBas | Ala +1,8 2,35 | 9,87 - 6,000 16,510
KHCJIOTA)
1.3. Banun (o- | Val +6,6 2,32 | 9,62 - 6,000 7,040
aMIHOM30BaJIEpUAaHOBAs KUCIIOTA)
1.4. Jledrun (a- | Leu -11,0 2,36 | 9,60 - 6,000 0,990
aMHHOU30KAIPOHOBAsl KUCJIOTA)
1.5. U3oneinun (o-aMuHO-B-MeTHII- lle +12,4 2,26 | 9,62 - 5,900 2,230
H-BanepuanoBast Kuciota)
1.6. Tupozun Tyr +11,8 2,20 | 9,21 | 10,16 7,300 0,035
1.7. ®enwmnananun (o-amuaO-B- | Phe -34,5 2,20 | 9,31 - 3,500 1,420
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(heHUITTPOITMOHOBAST KUCIIOTA)
2.MoHOaMHUHOIUKapOOHOBBIC
2.1. AcnaparuHoBas (a- | Asp + 6,7 1,88 | 3,65 9,00 2,800 0,500
aMUHOSIHTApHAs KUCJIOTA)
2.2. JInzun (o,e- | Lys +13,5 2,20 | 8,90 | 10,28 9,700 -
JTMaMHUHOKapOOHOBAs KUCJIOTA)
2.3. AprunuH (o-aMHHO-O-TyaHUAO- | Arg 12,5 2,18 | 9,09 | 13,20 10,90 -
BaJICpUAHOBAs KUCJIOTA)
3.I'uapoKkucioTsl
3.1. Cepun (o-amuHO- B-1 Ser -79 2,21 | 9,35 - 5,700 5,030
OKCHIIPOITMOHOBAsS KHCJIOTA)
3.2. Tpeonun (o-ammuo- B-| Thr -28,5 2,15 | 9,12 - 5,800 20,500
OKCHMACJITHAs KUCJI0TA)
4. TnaMHUHOOKCUKHUCIOTHI
4.1. Hucreun (o-amuHO- B-| Cys -16,5 1,71 | 8,33 | 10,78 5,000 -
MEPKaNTO-TIPOITMOHOBAST KHCIIOTA)
4.2. Iucreun  (3,3-gu-tuo-omc- | (Cys):2 14 2,01 | 8,02 5,00 0,011 -
2aMMHOIIPOIIMOHOBAsE KUCIIOTA
4.3. MetuonuH (o-amMuHO-Y-MeTHiI- | Met -10,0 2,28 | 9,21 - 5,700 3,350
METKanTOMAacIIsiHasi KUCII0TA)
S.I'eTepOnMKINYECKHE AMUHOKHUCIIOTHI
5.1. Tpunrodan (a-amumHo- - | Trp - 33,7 2,38 | 9,30 - 5,900 1,140
VHIOJIMJIIIPOIIM-OHOBAsl KUCII0TA)
52. Twucrumgun  (o-ammbo-  B-| His -38,5 1,78 | 5,97 8,97 7,00 4,290
UMUI030JIHIIITPOITMOHOBAST KHCIIOTA)
5.3. Ipomun (mupposwmmuH- o- | Pro - 86,2 1,99 | 10,0 - 6,300 12,300
KapOOHOBasi KUCJIOTA)
5.4. TlMunpokcunponvx (a- | Hyp -59,6 1,82 | 9,65 - 5,800 36,110
TUIPOKCUITHPPOIIHANH- B-
KapOOHOBAs KUCJIOTA)

benkoBbie Gppakuyu cCOpTOB, UX OMOTUIIOB PA3IMYAIOTCS MO YUCITY CyOdpakunii, KOMITOHEHTOB
U UX cooTHomeHH0. CyOdpakIuy 1 KOMIIOHEHThI UMEIOT celu(pUIecKrii aMUHOKHCIIOTHBIN COCTaB.
[TpucyTcTBHE Oenka B MUIIEBBIX OOBEKTaX YCTAHABIMBAETCS C MIOMOIIBIO KaUeCTBEHHBIX peak-

LU, KOTOPBIE YCIOBHO Pa3JEiAIOT Ha JIBE IPYIIIbL: [IBETHBIE PEAKIIMN U PEAKIIUN OCAXKICHHUS.

Cpenu nepBoii rpymnmnbl Hanbosiee paclpoCTpaHEHHBIMHU peakLUAMU SBJSETCSl OuypeToBasi pe-
aKIUs HA MENTHIHYIO (aMUIHYIO0) CBA3b (peakiust [ITMoTpoBCKOro) 1 HUHTUAPHUHOBAS PEaKIys Ha o —
aMHHOKHCIIOTHI, a TaKXke crenuduueckrue, oO0yclIOBICHHbIE IPUCYTCTBUEM B OEJIKax OCTATKOB OIIpe-
NenEHHBIX aMUHOKUCIOT. [1o pe3ynpraTaM crnenu@uuecKkux peakiuii OpueHTHPOBOUYHO MOXKHO CY/IUTh
0 MHIIEBON [IEHHOCTH OEJIKOB.

Cytb peakuuu [IMOTPOBCKOrO COCTOMT B TOM, 4TO OJIaroaapsi MPUCYTCTBUIO B MOJIEKyJe Oelka
nentuaHo# cBsizu (— CO — NH-) amuanas cBsi3b pearupyeT ¢ pacTBOPOM THIIPOKCHIa MEH, KUIKOCTD
OKpaIuBaeTcs B (PU0IeTOBO-CUHUIN WM (PHOJIETOBO-KPACHBIH 1IBET.

Bce Mertonbl onpenenenusi OEIKOBBIX BEIIECTB OCHOBAHBI Ha CBOMCTBaxX M cocTaBe OelokoOpa-
3YIOUIMX aMUHOKHUCIIOT.

Knaccudukanus MeToI0B Ipe/IcTaBlieHa Ha pUcyHKe 6.1.
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METO/AbI OITPEJAEJEHUA BEJIKOB

y y

lKaquTBeHKiIe KomnnuecTBeHHBIE
[IBETHLIE OCAXKICHUSA l l
be3 munepanuzaruu C MUHEpaJIU3allu-
el
Meron Jloypu buypetoBbiit MeTog, MeTo1bl, OCHOBAaHHbBIE Metoner YO Meton
Ha CBI3LIBAHUU cnekrpockonuu  Kwenbaans
KpacuTenen

Pucynok 6.1 — Meroabl onpenenenus Oenka

JIns HaGMIOEHNs peakIuy B TIPOOMPKH HATMBAIOT 10 1 — 2cM° GenKa ¢ paBHBIM KOJIHYe-
ctBoM 4 % pacTtBopa ménouu u 106asnsoT 1 — 2 kamnu 0,5% pacTBopa MEeIHOTO Kynopoca.

Peakuuro narot Bce O€nKH, a TakKKe MPOJAYKTHI X TMIPOIN3a — MENTOHbBI U NENTUAbI, HAUU-
Hasl C TETpanenTUI0B.

Jlpyroil kauecTBEHHOM peakieil Ha OelKHu, colIepKallue 0 — aMHUHOKHMCIOTHI SBIISETCS
HUHTUApUHOBas peakuus. Hunruapun B konuenrpauuu 0,1 % pearupyer ¢ paBHbIM 00BEMOM pac-
TBOpa Oenka NH2 — rpynmamu, coaepKamumucs B o — MOJIOKEHUN TPH HATPEBAHUU C MOCIIEIYI0-
LIMM OXJIaXKIECHUEM NIPUIAET CUCTEMaM CUHEE OKpAlliBAHHUE.

CyIecTBYIOT TaK)Ke YaCTHBIE PEaKIMK Ha OCNIKH, CBSI3aHHBIE C MPUCYTCTBHEM (PEHOIBHBIX
Y T€TEPOLUKINYECKUX IPYIIIL.

Bo BTOpoii rpynmne peakiuii 0eIKd 0CaKIAIOT JCHCTBUEM COJIeH, OPraHUYECKUX PacTBOPH-
TeJeH, KOHIIEHTPUPOBAHHBIX KHUCIIOT, IEI0YEN, HOHOB TIKENBIX METAIIJIOB, TEMIIEPATYPBl U B U30-
JJIEKTPUYECKON TOUKE. belnKkn B paCTBOPEHHOM COCTOSIHUM KpaliHE HEYCTOMYMBBIL, I0ITOMY IIPH J10-
0aBJICHMHM OPraHUYECKUX pPACTBOPUTENEH (CIMPT, aleToH), KOHIEHTPUPOBAHHBIX PacTBOPOB
HEUTPATBHBIX COJICH IIETIOYHBIX METAUIOB M BO3JIEUCTBHM (hU3M4ecKuX (HakTOpoB (HarpeBaHUE,
o0irydeHue, yabTpa3ByK) ruipaTHas 000J0YKa pa3pylIaeTcsi, U OHU BBINAAAIOT B OCAIOK.

Tak kak OelIKOBBbIE BEIIECTBA ChIPbsl (MYKH, KPYyINbl, MOJIOKA, Msica), BKJItO4as (EPMEHTHI,
YacTO SBJISIIOTCS OINPEEIIAIONIMMH B 00€CIIEYeHUN KauecTBa MUIEBBIX U3JENIUHN, TO A U3Y4EeHUS
(U3UKO-XMMHYECKUX, OMOXUMHUECKUX U (PU3HOJIOTMUECKUX CBOMCTB ATHUX COEIMHEHUN 00s3aTelb-
HBIM YCJIOBHUEM SIBJISIETCS MOJy4YeHHE OEJIKOB B MHJIUBUAYAJILHOM M, 110 BO3MOXHOCTH, HE/IEHATY-
PUPOBAHHOM COCTOSIHMH. benku 0OBIYHO TepsiloT MpUpPOJHbIE (HATUBHBIE) CBOMCTBA (pacTBOpH-
MOCTb, TH/IpaTaluio, (epMEHTATUBHYIO aKTUBHOCTb U T.[.), IIOABEPIasch JACHATYPALMH MO/ BIMS-
HUEM Pa3JInYHBIX (DaKTOPOB.

Haubosnee pacnpocTpaHEHHBIM KOJMYECTBEHHBIMU METOAAMU SBISIOTCA MeTo Kbenbaans,
Jloypu ¢ peaktuBom ®onuna, BoiiByna B Mogudukanuu T.A. ['maropesoii, K.A. Mepka.

Copneprxanue Oenka B MUIIEBBIX 00BEKTaX 0OBIYHO ONPEAEIAIOT MO KOJIMYECTBY a30Ta C UC-
nosib3oBanueM merona Keenpnans. C 1enpio ynpoueHuss ¥ COKpalleHus JUIMTEIbHOCTH aHalu3a
3TOT METOJ] C MOMEHTa ero pa3padboTku (1983) HeoAHOKpPATHO MOIUPHUIMPOBAICSA C IPUMEHEHUEM
Pa3IMYHBIX KaTalIu3aTOpOB M yCJIOBUN MHHepanu3anuu. Ha ocHoBe MoIu(UIIMPOBAHHBIX METOOB
CO3JIaHbl BHICOKOIPOU3BOJUTEIbHBIC aBTOMAaTHYECKHE aHanu3aTopbl Tha «Ksenbhoc», CTOMMOCTb
oTpesieNieHUs coJepKaHus OeKa Ha KOTOPBIX U CErOHS OCTaE€TCs BHICOKOM.

MeTo OCHOBaH Ha MUHEpAIU3alMU HABECOK IIPU HArPEBAHUU C KOHLIEHTPUPOBAHHOMU cep-
HOM KHCJIOTOW B MPUCYTCTBUM KaTaJM3aTOPOB. AMMHUAK OTTOHSIIOT B pacTBOpP OOPHOW KHCIIOTHI U
OTTUTPOBBIBAIOT ero 0,1H. pacTBOpoM cepHO#l KUCIOTHl. OOBEM KHUCIOTHI, MOMIEANINI Ha TUTPOBA-
HUE, YMHOKAIOT Ha TUTP MO a30Ty U Y3HAIOT CO/IepKaHKE a30Ta B mpode.

XuMHUUecKasi peakuus amMMHuaka ¢ OOpHOW KHCIOTOW MAET ¢ oOpa3oBaHHUEM MeTabOpHOM
kucnotel u3 oprobopHoit (HsBOs—HBO2+ H20). Cama GopHas KUCIIOTa O4eHb ciiadas ¥ He OKa-
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3bIBAET BIMAHUS HA KOHIIEHTPAIMIO MOHOB Bojopoa. Peakius unér cneayromum odpazom: NHz+
HBO>= NH4"+ BO>" [TonyuenHblii B pe3yabrare aHiuoH BO2” OTTHTPOBBIBAIOT PACTBOPOM KUCIIOTHI;
[pY DTOM IPOUCXOAUT BOCCTaHOBIIEHHE ITPOTOHA B Ooppar-anuoH (ocHoBanue): H + BOy” = HBO:.
Annon BO2 sBisieTcsl CUIIbHBIM OCHOBAaHHMEM M, CIIEJJOBATEIbHO, €T0 MOXXHO TUTPOBATh CHJIBHOU
KHCJIOTOM.

Cy1iecTByeT U HEKOTOpasi YCIOBHOCTh B MeTozie Kbenbaans npu pacdyére konmmuecTBa Oen-
Ka, 3aKJII0YaloNIasicsl B UCIOJIb30BaHUM MepeBogHOr0 Kodddunuenta. OaHako, HECMOTPA Ha HEIO-
cratku, Metoa Keenpaans sisercs yHupuIupoBanHbiM, oH BKI0YEH B 'OCTHI Ha MHOTHE THIIE-
BbI€ MPOJIYKTHI.

Jlnst mepeBojia KOJMMYECTBA a30Ta B COJAEp)KaHUE Oelika HMCHOJb3yIT KoddduuueHT 6,25.
[IpuHAT OH MOTOMY, YTO OOJNBIIMHCTBO O€IKOB conepkuT 16 % azora (100:6,25 = 16). Onnako 60-
Jiee TPaBWIBHBIM SIBIISICTCSI MCIIOJIb30BaHHE KOI((UIIMEHTOB, COOTBETCTBYIONIMX (DaKTHUECKOMY
COJIEP>KaHUIO CHIPOro OenKa B KaxaoM ero Buzae. Tak, JUisl MIeHUIbl noayyeH kodddumuenr 5,7,
Tak Kak e€ Oenku comepxkar 17,5 % azora. [y npyrux OEITKOBBIX pecypcoB KOAPPHUITUSHTHI Iepe-
BOJIa IPUHSATHI CIECAYIOUIUMU: 5,7 — pOXKb, IYMEHb, OBEC, CEMEHA MOJICOJIHEUHHUKA; 5,8 — cos; 6,25 —
KYKypy3a, Msico; 6,38 — MOJIOKO.

Konopumerpuueckuii meron ompenenenust 6enka (Merox Jloypu) ocHOBaH Ha peakuuu
OenxoB ¢ peakTrBoM DosMHA, AAIOIEH CHHEE OKpalIuBaHue. IHTEHCHBHOCTh OKPACKH OIIPEIEIIs-
I0T Ha (POTOAIEKTPOKOJIOPUMETPE C KPAaCHBIM CBETOMMIBTPOM (MIM HAa CHEKTPO(GOTOMETpE MpHU
mmHe BotHBI 750 HM). KonmuecTBo O6enka B pacTBOpPE HAXOIST MO KaTMOPOBOYHOM KpUBOW. MeTon
MIPUMEHSIOT JIJIs1 OTIpeieJIeHuUs OelIKa B pacTBopax ¢ KoHieHTpamuei ot 10 1o 100 Mxr.

B ocHoBe OuypeToBOro Merona JeKUT OuyperoBas peakuud. [lo ontryeckoil MiIOTHOCTH C
UCIOJIb30BaHUEM KaTUOpPOBOYHBIX I'paMKOB HAXOIAT KOHIICHTpAIMIO Oelka B pacTBOpax. JTOT
METO/1 orpezeneHus: 6enka TpedyeT A BBINOJIHEHUS JOCTYIIHBIX PEAKTUBOB M UCIIOJIB3YETCS IS
ornpezeneHus: 6eIKOB B paCTBOPax, B TOM UKCIIE NMPEAHA3HAUCHHBIX IS ANIeKTpodopesa.

Nmerotcst paznuyHble METOAbI ONPENENICHUsT a30Ta, TaKWe Kak merox JromMa, HEMTpOHHO-
aKTUBALMOHHBIA U C (heHONATTUnoXJIopuaoM Ha mpubdope «Texnukony. [Ipunuun meroma roma
3aKJII0YAETCs B Pa3sIOKEHUH OPTraHMYECKOTO COEAMHEHUs B aTMoc(epe OKcHaa yriepoja A0 Ia3o-
00pa3HOr0 COCTOSIHUSA C TOCHenyrImuM wusMepeHueM o0béma azora (N2). B HeliTpoHHO-
aKTUBAI[MOHHOM METOJIE aTOMBI a30Ta o0pasiia 60MOapaAUPYIOTCSI HEUTPOHAMU B SIZIEPHOM PEaKTO-
pe ¢ nomyuennem uzotona °N. Cozepskanue Gejka pacCUUTHIBAIOT MO KOJTHYECTBY TaMMa-Tydeii.

Iupokoe pacpocTpaHeHue MOIy4YnU METOJI MHPPaKpaCHOW CHIEKTPOCKOIUH, B OCHOBE KO-
TOPOTO JIKUT TOTJIONIeHHEe OeTKaMu CBeTa ¢ ONpeAeNEHHON UIMHON BOJIHBI U U3MEPEHHE UHTEH-
CHUBHOCTH €r0 OTpakeHus B mpobax aHanuzaropax. [Ipubopsl kanmuOpyroT mo oOpasiam 3epHa (dTa-
JIOHaM) C U3BECTHBIM COJIep:KaHnueM Oelka, onpeaensieMbiM Mo Metoay Kbenpaans.

W3BecTHBI METO/IbI KOJIMUECTBEHHOTO OIpeeeHHs Oelika, OCHOBaHHbIE HAa pa3JIM4YHOM CTe-
MIEHU TIOMYTHEHMS (He(eIoMEeTpHUECKUi METO), CIOCOOHOCTH OeNKOB acopOupOBaTh KpacUTENIN
(xymaccu cunuii R-250, aMmuiou€pHblil U Ip.) ¥ IPEIOMIISATH Jy4H cBeTa (110 MOoKa3aTello MpeaoM-
nenus). OHM XapaKTepU3ylOTCs BHICOKOH TOUHOCTBIO M MPOCTOTOM OINpesieNeHus, XOTsI UMEIOT Psil
orpanndyeHuii. Hambomnee y1oOHBIMU SBIISIFOTCS METO/BI C KyMacCu CUHUM, OWypeToBbIi u Jloypu.

MaccoByro o0 Oenka OnpefesnsioT Takke KOJOPUMETPUUYECKUM METO/I0M, KOTOPBIA Oc-
HOBaH Ha crOocOOHOCTH OenkoB npu pH HuXKe N303JeKTPUUECKON TOUKH CBS3BIBATh KHUCIIbIE KpacH-
TeHW BCJEICTBUE 00pa30BaHMS HEPACTBOPUMOTO Komriuiekca. [Ipu 3TOM MHTEHCHUBHOCTH OKPACKH
pacTBopa yMeHbINAaeTcsi 00paTHO MPONOPIUOHATILHO KonndecTBy Oenka. Ilocne ymanenus Hepac-
TBOPUMOT'O KOMIUIEKCA U3MEPSIOT ONTHYECKYIO MJIOTHOCTh PACTBOPA OCTABILIErOCS KPACUTENS U 1O
rpagyrpoOBOYHOMY Ipa@uKy ONPEIENISIOT MACCOBYIO 100 OenKa.

Omnpenenenre MaccoBOW J0iM O€NKOB METOJOM (POPMOJBHOIO THTPOBAHUS. DTOT METOJ
MIPUMEHSIIOT 111 KOHTPOJIS MacCOBOM J10J1M Oelka B MOJIOKE KHCIOTHOCThIO He Oosee 22°C. OH oc-
HOBAaH HA PEaKIUU IEJIOYHBIX aMHHOTPYII Oenka ¢ popmMaTuHOM, B pe3ylbTaTe KOTOPOH BBICBO-
00Xk /1a10TCsl KapOOKCUIIbHBIE KUCIbIE Ipynnbl Oenka. [Ipu 3ToM moBbIaeTcst TUTpyemasi KUCIOT-
HOCTB MOJIOKA, 110 IIPUPOCTY KOTOPOH OIPEEINII0T MaCCOBYIO JIOJIO Oeka B MOJIOKE.

Jliia ompezeneHuss MacCOBOM 0/ Oelka B MOJIOKE MPUMEHSIOT TakKe pepakToMeTpuye-

36



ckuii MmeToa. OH OCHOBAaH Ha M3MEHECHHMH TOKa3aTesiel MPEIOMIICHUS MOJIOKa M 0e30€IKOBON MoO-
JIOYHOHM CBHIBOPOTKH, MOJYYEHHOH M3 TOTO e o0paslia MOJIOKa, pa3HOCTh MEXIY KOTOPBIMHU IPO-
MOPIMOHAJIEHA MAaCcCOBOM J10J1e OelKa B MOJIOKE.

[Tpu n3ydeHun (U3UKO-XMMHUYECKHX CBOWCTB OEJIKOB M MX NMPEBPALICHUU B MUIIEBHIX CH-
cTeMax LIMPOKO UCIOIb3YIOT METO/AbI (PPAaKLIMOHUPOBAHHS U OUUCTKH OT HEOEIKOBBIX COEIMHEHUH.
OHM OCHOBaHBI Ha pa3IMYUU TaKUX CBOWCTB OEJIKOB, KaK pa3Mep MOJIEKYJI, paCTBOPUMOCTD 3aps] U
CPOJICTBO K CHENM(PUUECKUM XMMUYECKUM IPYyIIIaM.

OOmiast cxema orepanuii 1Mo BbIIEICHUIO OSJIKOB CBOJUTCS K U3MEIbYCHHUIO OMOJIOTHYECKO-
ro mMarepuana (rOMOT€HU3al1H), SKCTPArupoBaHUs U COOCTBEHHO BBIAEICHUIO, TO €CTh OUYUCTKU U
MOJTyYEeHHUIO OeNKa B MHIUBUIYaJIbHOM COCTOSIHUH.

OcaxneHue OeNKOB U3 pacTBOpa MOA JEHCTBUEM COJIEH ILENOYHBIX M LIEIOYHO3EMENbHbIX
METAJUIOB HA3bIBAIOT BhICATMBAaHUEM. JlJisi BBICAIMBAHMS Yalle NPUMEHSIOTCS CylIb(paT aMMOHHS,
II0J1 BJIMSIHAEM KOTOPOTo O€NKH, KaK IPaBUJIO, COXPAHIIOT paCTBOPUMOCTb U (hepMEHTATUBHYIO aK-
THUBHOCTb.

I'moOynuub! BeimafaoT B ocanok npu 50 % naceimenun, anb0ymunsl npu 100 % Hachiie-
HUHM PacTBOPOB COJIEH, a mpH cTyneHdaTtoM ¢pakmuonupoBanuu (20 — 100 % HacwieHus) BbINa-
Jat0T OENIKU M IPYTUX KJIACCOB (TIPOJIAMUHBI, TIHOTEIUHBI).

B mpakTHke BBIACTCHHUS U OYMCTKU OEJIKOB HMCIIONB3YIOTCS PAa3IMYHBIE THITBI XpOMaTorpa-
¢bun: ancopOLMOHHas, paclpeaeuTeNbHas, HOHOOOMEHHas U Xxpomarorpadus no cpojacTBy.

AncopOrrioHHHas XxpoMaTorpadusi OCHOBaHa Ha Pa3iIMuYMsAX B MOJSIpHOCTH OenkoB. B ko-
JIOHKE BMecTe ¢ Oy(epHbIM pacTBOPOM YIAKOBBIBAIOT a/ICOPOEHT, HAa KOTOPBII B HEOOJIBIIOM 00b-
€Me pacTBOpUTENS HAHOCAT MccaeAyeMblid oOpasen. KoMIoOHEHTHI pa3iensieMol cMecu ancopou-
PYIOTCS, 3aT€M JJMIOMPYIOTCSA € MOMOIIBI0 Oy(hepHOro pacTBOpa C yBEJIMYMBAIOLIECHCS KOHLEHTpa-
nued Win nojspHocThio. Ppakiuu Oenka coOMparoT ¢ MOMOIIBIO aBTOMAaTHYECKOIO KOJJIEKTOpa
(bpakimii.

B pacnpenenutenbHoil XpoMmarorpaguu, B OTJIIMUKUE OT aJCOPOIMOHHON, B Ka4e€CTBE HEIO-
JBM)KHOM (ha3bl BHICTYNAET BOAHBIN CIIOH, yaep:kuBaeMblil TBEpIOH (azoil (cunukarens, Oymara).
Pa3nensemble BelecTBa MHOTOKPATHO PACIIPENEISIOTCS MEX/Y BOJHBIM CJIOEM M JABIKYILIEHcs da-
300 pacCTBOPUTEINS U C Pa3HOM CKOPOCTHIO MEpEMEIIA0TCs 10 JITMHE KOJIOHKHM uiu Oymare. Pacnpe-
JIENIUTENbHYIO0 XpoMaTorpaduio Ha OyMare 4acTo UCIOJIB3YIOT JUIsl aHAJIM3a MENTH0B U aMUHOKHC-
J0T. AZCOpPOEHTOM CITy’KaT HUTHU LIEJUTI0N03b], @ pACTBOPUTENIEM — CMECh OPraHUYECKUX PACTBOPH-
Tesel, HanpuMep, OYTHIIOBBIM COUPT — yKCyCHas KUCJIOTa — BOJA. XpOMaTorpaMmy MpOSIBIISIOT,
BBICYLIMBAIOT U AaHAJU3UPYIOT MECTOHAXOXKICHNE Pa3JeiII€MbIX KOMIIOHEHTOB TEM WJIM MUHBIM CIIO-
cobom.

MeTto10M HOHOOOMEHHOM XpoMaTorpapuu OeiIKd WIK aMUHOKHCIIOTHI pa3essioT Ha OCHO-
BE€ paznuuMil B o01eM 3apsae Moisiekyn. Eciou Genok B HelTpanbHOU cpene (pH 7) umeer nonoxu-
TEJBHBIM 3aps], TO OH CBS3bIBAE€TCSA Ha KOJOHKE ¢ MOHOOOMEHHHMKOM, CoAepXkaluM (eHOJIbHbIE,
cynbdo- 1 KapOOKCUIBHBIE TPYNIbl (KaTHOHOOOMEHHHK). Yamie Bcero mis (pakiMOHUPOBAHUS
0€JIKOB UCIOJIB3YIOT IPOU3BOIHBIE TIOJIUCTEPOIIA U LIEIUTION03bI.

[TonoxxutenbHO 3apsKEHHBIN O€JIOK CHUMAETCs C KOJOHKH C IOMOIIBI0 PacTBOpa XJIOPHU-
CTOro HaTpus uiau usmenenueMm pH smoupytomero 6ydepa. [Ipu 3ToM HOHBI HaTpUsE KOHKYPHPYIOT
C MOJIOKUTENBHO 3apsKEHHBIMH TpynnamMu OeiKoB. Beslku ¢ MEHbIIUM MOJIO0XKUTENIBHBIM 3apsiioM
BBIMBIBAIOTCSI C KOJIOHKH MEPBBIMH, C OOJIBIINM 3aps/IOM — ITOCIETHUMH.

Xpomarorpadus o cpoiacTBy (adhdunHas xpomaTorpadusi) OCHOBaHa Ha MpPHUHILINIE U30U-
paTenabHOro CBS3bIBaHUS OENKOB CO CHEIM(PUUECKUMH BeleCTBaMU (JIUTaHIAaMU) MPUKPETIEHHbI-
MU K HOcHUTeNo. JIuranps! (IJ1t0K03y) KOBaJIEHTHO MPUCOETUHSIOT K HOCUTENIO (IIPOBOAS NUMMOOU-
JM3AIMI0) U HAHOCST Ha KOJIOHKY UCCIIeyeMylo OelkoByto cMech. HecBsizapimecs Genku yIaisoT
COOTBETCTBYIOIIUM Oydepom, a HYXHBIH OEJIOK 3IIOUPYIOT PacTBOPOM, COJEPXKALIUM JIMTaH[ B
OUYEHb BBICOKON KOHLEHTpauuu. [Ipu 3ToM npricoeAMHEHHBIE K KOJIOHKE OCTAaTKU IJIFOKO3bI B MOJIE-
KyJne Oelika 3aMelaroTcs Ha TIII0K03Y, HaXOSIIYIOCS B pacTBOpE.

I'enb-punpTpanys, WM METOA MOJIEKYJSPHBIX CHUT 3aKJIIOYaeTCs B MPOIMYCKAaHHH OEJIKOB
yepe3 KOJIOHKY ¢ TefeM cedajiekca Uik JPyruX THIOB (arapo3HbIX, MOJUCTUPOIbHBIX). [IpruMens-
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IOTCS TAK)KE MIOPUCTBIE CTEKIITHHBIE IIAPUKU U TOPUCTHIH KBapll (TOpacuiI).

[TpuHIMT METOAOB 3MEKTPO(HOPETHUECKOTO pa3JesIeHHUs 3aKII0YaeTCsl B CIIOCOOHOCTH MO-
JIeKyJ1 NeNTU0B U aMUHOKHCIIOT, HAXO/ACh B 3apsKEHHOI (opMme B BUJE KATHOHOB (+) UM aHUO-
HOB (-), IEPEIBUraThCs B JIEKTPUUECKOM I10JI€ C OIPEAEIEHHON CKOPOCTHIO.

OueHb BBICOKYIO pa3pellarollyl0 CIIOCOOHOCTh UMEET METOJ| M303JIEKTPUUECKOro (OKyCH-
poBaHUs OEJIKOB, B OCHOBE KOTOPOTO JISKHUT (PPOHTAIBHBIN AJIEKTPO(dope3, MPOBOAMMBII Ha KOJIOH-
K€ OZJHOBPEMEHHO B IpaaueHnTte pH 1 HanpsokeHus.

B opranusme cuHTE3UpYETCs TOJBKO YaCTh aMUHOKHUCIIOT, APYTUe JOJIKHBI 1OCTABIATHCS C
nuuiel. [lepBble U3 HUX HA3BIBAIOTCSA 3aMEHUMBIMM, BTOPHIC HE3aMEHUMbBIMHU. 3aMEHUMbIE aMUHO-
KHUCJIOTHI CIIOCOOHBI 3aMEHATh OJJHA JPYTyI0 B PALIMOHE, TaK KaK OHH MPEBPAIAIOTCS OJHA B JIPY-
T'YIO WJIM CUHTE3UPYIOTCS U3 IPOMEXKYTOUHBIX MPOYKTOB YIJIEBOJHOTO WM JIMIIUIHOIO OOMEHA.

XKuznenesaTenbHOCTh YeTI0BEKa 00eCIeUnBACTCS €KETHEBHBIM MTOTpeOIeHNEM C MHIIeH cOa-
JAHCUPOBAaHHOW CMECH, COJEpIKalle BOCEMb HE3aMEHHMMBIX aMUHOKHUCIIOT U JIB€ 4aCTUYHO3aMe-
HuMble. He3ameHnMble ITpeicTaBiIeHbl aMUHOKUCIIOTAMU C Pa3BETBIEHHOMN LIETBIO yIilepoja — Jei-
LIUHOM, M30JICHIIMHOM M BaJMHOM, apOMaTUYECKUMHU — (EeHUJIAITaHUHOM, TpUNTOpaHOM U anuda-
TUYECKUMU — TPEOHUHOM, JIU3UHOM U METHUOHMHOM. K 4acTMYHO3aMEHUMBIM OTHOCST aprMHHUH U
TMCTHUJIMH, TaK KaK B OPraHU3ME OHU CUHTE3UPYIOTCS 10BOJIBHO MEIJICHHO.

BaxHbIM TIOHSATHEM, XapaKTEpU3YIOIIUM KadeCTBO IOCTYMAIOIIET0 B OpraHU3M OejKa, sB-
asiercs OMosioruyeckasl LEeHHOCTb, TO €CTh HAJMYME HE3aMEHUMBIX aMHUHOKHUCIOT U CTENEHb UX
ycBoeHHUs. YeM Ommke moTpediisieMblil 0eJI0K 0 aMUHOKUCIIOTHOMY COCTaBY MOJIXOJUT K COCTaBY
0€JIKOB OpraHU3Ma, TEM BBILIE €0 OMOJIOrHYecKas HEHHOCTb.

N3ydyeHne XMMUYECKOro COCTaBa MUUIEBBIX POAYKTOB, 3aKOHOMEPHOCTEN METa00INYECKUX
IpEBpaILEeHU B OpraHu3Me KaXJI0r0 U3 MHOTOYUCICHHBIX OEJIKOBBIX BELIECTB, BXOASIIUX B COCTaB
MIPOAYKTA, BBISIBICHUE WX YYaCTHS B )KU3HEIEATEIHHOCTH, a TAK)KE HHTETPAIILHOTO OMOJIOTHYECKO-
ro 3¢ ¢dekra, MpUBEIO K BOZHUKHOBEHHIO HAYYHBIX IMPEJICTABICHUH O OMOIOrMYecKON LIEHHOCTH,
10JT KOTOPOH MOHUMAIOT OTHOCUTENIFHYIO CTENICHD 33JCP)KKH a30Ta MUK WK 3()(HEKTUBHOCTE €ro
YTUIU3alUU JUIs TOAJEPKAHUS a30TUCTOIO PAaBHOBECHS, 3aBUCAILAS OT aMUHOKHCIIOTHOTO COCTaBa
U JPYTUX CTPYKTYPHBIX ocoOeHHocTeil OenkoB. Takum oOpa3oM, TepMHH «OHMOIOrHMYEcKas ILIE€H-
HOCTB» OTPakaeT KayecTBO OEJIKOBBIX KOMIIOHEHTOB MPOJYKTA, CBI3aHHBIX KaK C IepeBapHUBaHUEM
Oenka, Tak M CO CTENEHbIO COaJTaHCUPOBAHHOCTU €ro cocTaBa. buosornyeckas IEHHOCTb MOXKET
OBITH OmIpefesieHa XUMHUYECKUMH U OMOJIOIMYeCKMMH MeTOoAaMu (HampuMep, ¢ HCIOJIb30BAHUEM
TECT-OpPraHu3MOB).

OCHOBBIBasACh Ha MOHATUU OMOJIOTMYECKON HEHHOCTH KaK CTEINEHU COOTBETCTBUS COCTaBa
MUY (PU3UOIOTUYECKUM MOTPEOHOCTSIM OpraHu3Ma, pa3padoTaHbl HEKOTOPbIE MPUHIMUIIBI OHOJI0-
TMYECKOM OLIEHKH KauyecTBa NPOAYKTOB IIUTaHUS.

BonbmnHCTBO MCCIeq0BaHUM MPUIILIO K €JUHOMY MHEHUIO, YTO OMOJIOTMYECKYIO 1IEHHOCTb
0€eJIKOB, HE3aBUCHMO OT HCIOJb30BAHHOIO BapHaHTa IMPOBEACHUS SKCIIEPUMEHTa WIM METoAa eé
pacuéra HeoOX0IMMO BbIpaxkaTb HE B a0COJIIOTHBIX, @ B OTHOCUTENIbHBIX BEJIMYMHAX (B MPOIEHTAX)
TO €CTh B CPAaBHEHUU C aHAJIOTMYHBIMU [TOKA3aTEJSIMU, ITOJYYEHHBIMU C IPUMEHEHUEM CTAaHIApT-
HBIX OEJIKOB.

XUMHUYECKHUE METOJbl MCCIIEJOBAHUS OMOJOTMYECKON 1IEHHOCTH OENKOB pa3padaThIBaINCh
Ha OCHOBAHMU PE3YJIbTATOB M3y4YEHMs] COCTaBa OEJIKOB B MUIIEBBIX MPOAYKTaX U YCTAHOBJIECHHOM
CBSI3U MEXKJIy CTETIEHBIO 3aJIEPXKKHU a30Ta, MHUIIEBOro OeNka B )KMBOM OPraHHW3ME U HAJIMYKUEM B HEM
HE3aMEHUMBbIX aMUHOKHCIIOT.

Haubonee mupoxo ucnonb3yercsd meroa X. Mutuena u P. bioka, B COOTBETCTBHH € KOTO-
PBIM pacCUMTHIBAETCS MOKa3aTelb aMUHOKHCIOTHOTO ckopa (a.c.). CKop BeIpaXkaloT B MPOLIEHTaX
wi 6e3pa3MepHOi BEIWYMHOM, TpeAcTaBisiomeil co0oil OTHOIIEHHE COAEP)KaHUS aMUHOKHCIIOT
(a.x.) B uccnenyemMoM Oenke K €€ KOJMYECTBY B 3TaloHHOM Oenke. [Ipu pacuére ckopa popmyna
BBITJISTUT CIIEYIOIUM 00pa3oM:

AK
AMHHOKHCIIOTHBIN CKOpP = medKslz6erra -100, (6.1)
meAKelesmanona

AMHHOKHCIIOTa, CKOpP KOTOPBIA MMEET caMOe HHM3KOE 3HAaY€HHUE, HA3bIBACTCS JIUMHUTHUPYIO-
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el aMUHOKHUCIIOTOH.

Ta6ymma 6.2 — ConepkaHne aMMHOKHUCIIOT B 1 T ujeaipbHOro Oenka

AMUHHOKHCIOTA Conepxanue, AMUHOKHUCIOTA Conepxanue,
MT MT
Wzoneiinma 40 DeHnaTaHuH+HTUPO3UH 60
Jleitnun 70 Tpeonun 40
MeTHOHUHY + UCTHUH 35 Tpunrtodan 10
Banun 50 Bcero 360

Hpyroit MmeTo onpeaeneHuss OMOIOTHIECKON IEHHOCTH OSJTKOB 3aKIII0YACTCs B OTPEACIICHUN
nHJekca HezameHUMBbIX amuHokucioT (MHAK). Meroxa npeacraBmsier co6oii Moau(uKauo MeTo-
Jla aMUHOKHMCJIOTHOTO CKOpa U MO3BOJISIET YUUTHIBATh KOJIMYECTBO BCEX HE3aMEHUMBIX KUCIOT. MH-
JIEKC pacCYUTHIBAIOT 1O popmyie:

VHAK = » Jusz, XTpu6 “ Xfu%

. , (6.2)
Juz, Tpu, Tuc,
rae N — 4uciio aMUHOKHCIIOT;
WHJIEKCHI 0, 3 — co/iep)KaHNe aMHHOKHUCIIOTHI B H3y4aeMOM M ATaJIOHOM O€JKEe COOTBETCTBEH-
HO.

W3BecTHBI U Ipyrue XUMHUECKHE METOMABI, KOTOPbIe OCHOBAHBI Ha MCCIIEIOBAaHHH aMHHO-
KHUCJIOTHOTO cocTaBa OeJsika ¢ MOCIeIyIOIUM pacyéToM HMHAEKCOB OMOJIOTMYECKOM IIEHHOCTU (MH-
nekcel O3epa, Murtuena, Koprnaun).

BelenepeurcienHble METOIbl MHAEKCOB U CKOpa 10 CTaHJapTy, HE MO3BOJISIIOT YUUTHIBATh
OJHY M3 BaKHEHIINX XapaKTEPUCTHK OMOJOTHMYECKOW IIEHHOCTH OeJKa, a MMEHHO, JOCTYIHOCTb
YCBOCHMSI B OpraHU3Me aMHHOKHUCIIOT, BXOJSIIMX B €ro cocTaB. Hampumep, KOJIM4eCTBO TOCTYIHO-
ro JM3UHA SBJSIETCS B HACTOsIIEe BpeMsl HauOosee LIEHHBIM IO0Ka3aTelleM «TE€XHOJOTHYECKOI0»
CHIDKEHMsI OMOJIOTHYECKOH LIeHHOCTH OenkoB. B nuTepaType onucaHsl pa3inyHble CIIOCOObI ompe-
JENeHHsI JOCTYITHOTO JIM3WHA B OCIKOBBIX MPOAYKTaX: XUMUYECKHE, OMOJIOrHIeCKUe U MUKPOOHO-
JIOTHYECKHE.

OcoOblif UHTEPEC BBI3BIBAIOT Y MCCIENOBATENEH TaKWe METOJMbI OINpECICHHs] ONOIornye-
CKOM LIEHHOCTH O€JIKOB, B KOTOPBIX B KaKOW-THOO CTENIEHN UMUTHUPYIOTCS YCIOBUS MUILEBAPEHUS B
opraHuzMe uenoBeka. MeTon (epMEHTATHBHOTO TepeBapWUBaHUS OCJIKOB MPOTEONIUTHICCKUMHU
(bepMeHTaMu JKeNTyI0YHO-KHILEYHOT0 TPAKTa MPUMEHSETCs A U3YUYEHUS! CKOPOCTH PaCILeIUIEHUs
0€JIKOB, HAXOSAIINXCS B COCTABE Pa3IMYHBIX IMHUIIEBBIX MTPOIYKTOB.

Jlns m3ydeHus: OMOJIOTMYECKOM IIeHHOCTH OenkoB HauOoJbllee MPUMEHEHHE IMOJyYHIIn
OMOJIOTUYECKHE METOBI UCCIIEOBAHMS, PE3YIbTAThl KOTOPHIX CIIY’KaT OCHOBOH IS CPABHEHUS C
JAHHBIMHU, TIOJTYYE€HHBIMU MPH UCIIOJIB30BAaHUN XUMUYECKUX METO/IOB.

bronorndeckne MeToabl OCHOBAaHBI HAa CKapMIIMBAaHUHM H3y4aeMOro Oeyika >KHBOMY Opra-
HU3MY C MOCIEAYIOIIMM BBISIBICHHEM €ro peakiud. OCHOBHBIMU MOKA3aTeIsIMU OLEHKHU MPH STOM
SIBJISIFOTCSL TIPUBEC (POCT KMBOTHBIX) 32 OMPENEAEHHBIN MePUO BPEMEHH, pacXol OeIka U SHEPTHHI
Ha eIMHUILY NIpHBeca, K03(PULIMEeHTHI epeBapuBaeMOCTH U OTIIOKEHHS a30Ta B TeJle, IOCTYITHOCTh
aMUHOKHCIIOT. brosiornyeckue MeTo/ibl UCCIIeI0OBaHUSI OMOJIOTUYECKON IEHHOCTH OEIKOB MOXKHO
KJ1accu(UIUpPOBaTh Ha POCTO-BECOBBIE M OaJaHCOBBIE. DTH METOABI IIUPOKO HCHOJIB3YIOT IS
OTIpe/IeNICHUS PAa3IMYHBIX UHJEKCOB OMOIOTMUECKOM IIEHHOCTH OEJIKOB.

Pocto-BecoBble MeTO/IbI OCHOBaHBI Ha yuéTe MpuOaBKU Beca Tesa Ha €IUMHMILY MOTpeOaEH-
HOro OeJjKa 3a onpeaeEHHOE BpeMsl.

Haubounbiiee pacnpoctpanenue nony4yuinu, paspadorannsie I1.0c6opHOM, MeTOABI ompese-
nenus kospduuuenta s¢pdexruBHocTu Oenka (KOb unu PER), xotopsiM onpenensitor npudaBky
Beca Tejia Ha OJMH I'paMM MOTpeOIEHHOro OeKa 3a SKCIIepUMEHTANbHBIN nepuoa. [ cpaBHEHUS
IpU ONpEIENCHUH IOKa3aTelsl WCHOJIb3YIOT KOHTPOJIBHYIO TPYIY KUBOTHBIX CO CTaHIApTHBIM
OenkoMm — kazenHoM. B konmmuecTBe, oOecnieunBatomeM B pannone 10% Oenka. Meroanka omnpee-
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nenus KOb npusnana opurunanpHoii B psane ctpad (CIIA, Kanana).

banaHcoBbie METOJIbI MICCIIEAOBAHUS OMOJIOTUYECKOW IICHHOCTH Oelka OCHOBAaHBI Ha OIpe-
JIeJIEHUU pa3jIMyYHbIX peaklui opraHu3Ma Ha noTpedseMblii 6enok. MeToibl onpeaeneHus: 61uoo-
TMYECKON IIEHHOCTH OENKOB, OCHOBAaHHBIC HA JIaHHBIX OAJTAHCOBBIX HCCIICOBAHUM, CUHUTAIOT
HanboJee TOYHBIMHU U3 BCEX MPENI0KEHHBIX.

B Hacrosiiiee Bpems B UCCIIEIOBATEIBCKUX IENIIX UCTIOIB3YIOT METO C PECHUTYATON HH]Y-
3opueii Tetrahimenapyriformis. Metoz 6s11 pazpaboran S.A. Stott u H. Smith.

OpnnHako HauOoIbIIee PACIPOCTPAHEHHE MTOTYIUI MOTUDUITUPOBAHHBIA METOT OTIPECIICHUS
OTHOCHUTEIILHON OMOJIOTMYeCKOM IIeHHOCTH. B oTiauume ot oOmenpunsaToro Mmeroaa Crorra u Cmu-
Ta mpejiaraéMblii METOJ 3HAUUTENIBHO TMPOIIE U JCUICBIIE, MPOU3BOJAUTEILHEE U JIETKO JIOCTYIICH
T00BIM Ta00PATOPUSIM, KOTOPbIE UMEIOT CaMbIii HEOOXOAUMBIH MUHUMYM JIJISl TPOBEIECHUSI MUKPO-
OMOJIOTMYECKHX UCClieoBaHui. MoauduKanus CBOAUTCS K CICAYIONIEMY:

1. Ucnonbp3yemble B aHAJIM3€ BUTAMHUHBI U HYKJICOTH/IbI 3aMEHSIFOTCS TPOAOKEBBIM dKCTPaK-
TOM, a COJIM — MOPCKOM COJIBIO.

2. B 10 pa3 ymeHbIIaeTcsi KOIMYECTBO BCEX KOMIIOHEHTOB aHa/IM3a (BEJIMYMHA HABECKH HC-
CJIEIyeMOTO TIPOJIYKTa, 00BEM MHOKYIISTA U T.11.).

3. BmecTo criennanbHbIX IUIOCKOAOHHBIX KOJO DipieHMeepa, 3aHUMAOIIMX MHOTO MECTa B
TEPMOCTaTe, YTO CYIIECTBEHHO OTPAaHUYMBACT IIPOM3BOAUTEILHOCTh aHAIN3a, UCIOJIB3YIOTCS (ha-
KOHBI U3-TI0JI aHTHOWOTUKOB C PE3MHOBOI MPOOKOI, MMEIoIIel cpe3 BHYTPEHHETO BajHMKa s
a’pauuu cpenbl. GIaKoHbl pa3MENaloT B MITATUBE, YTO 3HAUYUTEIHLHO 00JIEr4aeT BCe MaHUTYJISLIUH
¢ mpobamu.

4. Vicrionp3yeMblil B 3aKIIIOYUTEIBHON CTaauM OIBITa pacTBOp (popmanmua it Gukcanuu
nH(}Y30pUil BHOCUTCSI HETIOCPECTBEHHO BO (hJIAKOHBI U U3 HHUX YKe OepE&Tcs B3BeCh AJs MOAcUETa
KJIETOK.

CymHOCTh METO/Ia 3aKII0YaeTCs B TEPMOCTATUPOBAHUH (PIIAKOHOB MUKPODIIOPHI C UCCIIETy-
eMBIMH 00pa3iaMH MPOJYKTOB (MSCHBIX, OBOIIHBIX, MOJIOYHBIX U Jp.) U (GPUKCHPYIOT UH(PY30pUU
HOMHOCTIMPTOBBIM PACTBOPOM MIU pacTBOpoM (opmanuHa. OTHOcUTETbHAs OuoNorHYecKas 1eH-
HOCTh TIPOJIYKTa OMPENESAETCS OTHOIICHHEM YHCIa BBIPOCHIUX Ha OMBITHOM MPOAYKTE K YHCIY
nH(}Y30pUi, BRIPOCIIUX Ha KOHTPOJIBHOM MPOAYKTe, YMHOKeHHOM Ha 100.

N3noxeHHsbIil Bbillle METOJ ObUT UCIIOJIB30BaH /IS OMpeIeIeHUsT OMOIOTHIECKON IIEHHOCTH
MUIIEBBIX TPOAYKTOB MPOIIEANINX TEIJIOBYI0 00pabOTKy M HEKOTOPOU roToBOoM mpoaykiuu. [lomy-
YEHHBIC JJAHHBIE TIO3BOJIMIIA TIPEAJIONKUTH PSIJI PEKOMEHIAIUMN IS palliOHAIN3AIIMN TEXHOJIOTHYe-
CKHX ITPOIIECCOB MPOU3BOJICTBA MTPOTYKTOB.

PesynbTarhl uccnenoBaHuil O ONMpeNeIeHHUIO BIUSHUS CIOCOOOB TEMIOBOM 00pabOTKHU Ha
OMOJIOTHYECKYIO IIEHHOCTh OBOIIEH MpuBeaeHBI B TabmuIe 6.3.

Tabnuna 6.3 — Bnusiaue TernoBoit 00paboTKu Ha GHOJIOTHYECKYIO IIEHHOCTh OBOIIEH

HanmenoBanme nmpoaykra OOmumii a30T B OBI] 10 oT- [Totepu B % 1o
% (Ha aOCOMIOTHO | HOIIEHUIO K BHYT- OTHOIIEHHUIO K
CyXO€ BEIIECTBO) | pEHHEMY CTaHJap- | BHYTPECHHEMY CTaH-
Ty AapTy
Kamycra 6emokouannas
CBEXKas ChIpast 2,73 100,0 -
BapE&Has 2,16 129,97 29,57
BapE€Hasi C COJIbIO 2,25 122,57 2257
TyméHas 1,75 125,84 25,84
TyHI€HAs C COJIBIO 2,20 112,94 12,94
Kamycra kBameHnHas
ChIpast 2,57 94,66 5,34
BapEHas 2,20 125,51 25,51
TyméHas 2,49 92,84 7,16
Kaprodens
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CBIPOM OYMIIEHHBIN 1,75 100,0 -
BapEHBIN 1EJTBIM 1,30 121,36 21,36
KITyOHEM B BOJIC 1,24 137,76 37,70
BapEHBIN Ha IApy

BapE&HBIN B KOXKHIIC 14 108,51 8,51
B BOJIE

Onpeodenenue maccogoti 0oau 6eiKo8 Memooom GopmoIbHO20 MUMPOBAHUS

Annapamypa, peaxmugsl u mamepuansi. Ilunerku npoctsie BMecTUMOcThi0 20 1 50cm® u Tpa-
JlyMpOBaHHbIE BMECTHMOCTBIO | M 5¢M3; cTakaHbl XMMHUECKHE BMECTUMOCTHIO 150 — 200 cm?, Gro-
peTKa BMECTHMOCTBIO 25 cM® ¢ 1eHoii nenenus 0,1 cM®, cHaGkEHHAs TPyOKO# ¢ HATPOHHOH M3Be-
CTBIO JJISl 3aIIUTHI PAcCTBOPA TMAPOKCHA HATPHUS OT YIIIEKUCIIOTO Ta3a, U OI0peTKa BMECTHMOCTBIO
50 cMm® ¢ meHoit meneHus 0,1 CM3; PE3UHOBAs Irpyllia; TUAPOKCHA HATpusl, 4.A4.a. uin X.4. 0,11 u 40
%-HBIIl pacTBOPHI; PacCTBOP THAPOKCHAA HATPHS TOTOBST HAa TUCTUIUIMPOBAHHOHN BOJE, CBOOOTHOM
OT JMOKCUJA YIJIepoJa; CIUPT 3TUIOBBIA PEKTU()HUKOBAHHBIN WM CIMPT CUHTETHUYECKH; QeHo-
dranenn (2 Y%-HBI COUPTOBOI pacTBOp); GOpMaTUH TeXHUUECKUH; 2,5 %-HbII BOIHBIA PacTBOp
cynbdara kobanbTa 4. WM 4.1.a., CyIbQUT HATPUA Y.[.a. WIK 4.; 1 H pacTBOP CEPHOI KUCIIOTHI; BO-
Ja TUCTUIUTUPOBaHHAs, CBOOOIHAS OT AMOKCH/IA YTIIEPOAA.

Jlns omnpenenenus coiepxkanus (GopMalibJeruia B TEXHUYECKOM (opMalliHe TOTOBST pac-
TBOp cyibdura HaTpus: 126 T cynbduta HaTpus kpuctamnaeckoro (Na;SOsx 7H20) wm 63 r 6e3-
BoaHOrO cynb¢uta Hatpus (NazSO3) pacTBOPSIOT B MepHOii Kobe BMeCTUMOCTBIO 500 cM® 1 00b-
€M JIOBOJAT JUCTHIUIMPOBAHHON BOAOM 10 METKH.

Pactop cynbdura HaTpus B KoiuuectBe 50 cm® HelTpanusyior 1 H. pacTBOpPOM cepHOi
KMCJIOTHI B HPUCYTCTBHH (peHOI(pTanenHa 10 cnabo-po30Boil OKPacku U J00aBIAIOT TOUHO 3 cM°
ucnsiTyeMoro popmannHa. O6pa3oBaBIIMNCS B pe3yibTaTe peakuy TUAPOKCU]] HATPUSI TUTPYIOT 1
H. PACTBOPOM CEPHOM KHCIIOTHI JI0 CJIa00-PO30BOI OKPACKH.

KomuuecTBo 1 H. pacTBOpa cepHO# KUCIOTHI (B CM°), H3pacX0l0BAHHON Ha TUTPOBAHHE 06-
pa3oBaBLIETOCs TUAPOKCUA HATPHS, MOKA3bIBAET KOJIUYECTBO (hOpMabAETnaa, CoAepKallerocs B
100 cm® popmamuna (r/100cm®). JIns ompesenenus KojiuuecTBa Oefka OIMYCKAeTCA MPHMEHATH
dopManuH ¢ comepkaHneM (GopMmanbaernaa He Menee 36 T Ha 100 cm®. [Ipu HanMuUMy MyTH WA
ocazika pacTBop (opMalinHa nepej ynorpedneHuem GpuibTpyroT.

dopmanun mepes ynorpedneHneM HeHTpanusyioT: k 50 cm® hopmanuua n06apisor 3 — 4
Karm 2 %-Horo pactBopa (eHondTanenHa 1 3aTeM Mo KaruisM NpuiInBaroT cHavana 40 %-Helid, a
3ateM B KoHIIe 0,1 H pacTBOp THAPOKCHU/IA HATPHS JI0 TTOSIBIIEHHUS C1a00-PO30BOT0 OKpAIIUBAHUSI.

dopMannH, OCTaBIIMNCS Ha CIEIYIOIUI 1eHb, B cilyyae HEOOXOIMMOCTH JOMOJHUTEIHHO
HenTpanu3ytoT 0,1H. pacTBopoM runpokcuaa Harpus. Helitpanuzauus ¢popmannHa, B KOTOpOM 00-
pas3oBajics 0caJI0K, IPOU3BOAUTCS MOCE PUIBTPOBAHUS.

JI715 IPUTOTOBJIEHNUS YTATOHA OKPACKH B XUMHUYECKHi CTakaH BMECTHMOCTHIO 150 — 200 cv®
oTMepuBaioT nunerkoi 20 mi mMosioka u nobasistor 0,5 ma 2,5 %-Horo pactBopa cyibdara Ko-
OanpTa. JTANOH MPUTOACH /I pabOThl B TEUEHUU OJHON CMEHBI. J[jIs ydiero coxpaHeHus K 3Ta-
JIOHY MOXHO J100aBUTh O/IHY Karumo (¢opmainHa. Bo n3bexxaHue 0TcTos CIMBOK 3TAJOH PEKOMEH-
NyeTcsl IepeMeIInBaTh.

Tabmuma 6.4 — Omnpenenenue coaepkanus OCITKOB B MOJIOKE ITPH THTPOBAHUH MPOO B MPH-
CYTCTBHHU (hopMasIiHa

Komuuectso 0,1H. MaccoBas 105 Komunuectro 0,1H. MaccoBas o7
pactopa NaOH, cm® 0enKoB B MOJIOKe, % pactopa NaOH, cm® 0eJIKOB B MOJIOKE, %
2,45 2,35 3,3 3,16
2,5 2,4 3,35 3,21
2,55 2,44 3,4 3,25
2,6 2,49 3,45 3.31
2,65 2,54 3,5 3,35
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2,7 2,59 3,55 3,4
2,75 2,64 3,6 3.45
2,8 2,69 3,65 3,5
2,85 2,73 3,7 3,55
2,9 2,78 3,75 3,6
2,95 2,83 3,8 3,65

3 2,88 3,85 3,69
3,05 2,93 3,9 3,74
3,1 2,98 3,95 3,79
3,15 3,03 4 3,84
3,2 3,07 4,05 3,89
3,25 3,12 4,1 3,94

Xoo pabomwi

B XxuMuueckuii crakan BMecTHMOCTBI0 150 — 200 cm® OTMEPHUBAIOT C TOMOIILIO TTUIETKH 20
cM® Mornoka 1 106apisroT 0,25 cm® 2 %-HOoro pacTBOpa M'MAPOKCHIA HATPHSA /0 TIOSABJIEHHS ciabo-
PO30BOTO OKpAIIMBAHHSA, COOTBETCTBYIOIIEr0 OKPACKM ITaHOJNA. 3aTeM B CTAaKaH BHOCAT 4 cM®
HeirpanmzoBanHoro 36 — 40 %-Horo dopmanuHa, MepeMennBalOT KPYrOBBIMU JBI)KCHUSIMHU U Ye-
pe3 1 MUH BTOPUYHO TUTPYIOT /10 MOSBIEHUS CJ1a00-PO30BOI0 OKPAIIMBAHUS.

Ecnu ucnibITanus MpOBOJIAT IPH HCKYCCTBEHHOM OCBEIICHHH, TO JIJISI TOYHOTO OIPEICICHHSI
MOMEHTA TMOSBJICHUSI OKPACKU HCIONB3YIOT OENblil SKpaH, JIJIsl Yero JUCT YepTEXHOM Oymaru pas-
Mepom 40 x 40 cM crubaroT momnoxaM.

MaccoBast nons (B %) obiiero konuyectBa OeJIKOB B MOJIOKe paBHa konuuecTBy 0,1H. pac-
TBOpA TUAPOKCHIA HATPHS, 3aTPAUYCHHOTO0 HAa HEHTPAU3aIlMI0 B MPUCYTCTBUU (hopMalimiHa, YMHO-
xeHHoMy Ha 0,959. MaccoByto nomo o61ero 6enka B MOJIOKE MOXKHO OIPENIEIUTh TaKKe 1Mo Taod-
THIIE.

Konopumempuueckuii memoo onpedenenus 6eaxa (no Jloypu)

Annapamypa, peaxmuevt u mamepuanwi: 1) 2 %-it pactBop Na2COs3 B 0,11 NaOH; 2) pac-
tBop 0,5 % CuSO4 x SH20 B 1 %-M pacTBOpe ABYX3aMENIEHHOIO BUHHOKHCIIOTO HATPHS WU Ka-
7ust; 3) ONBITHBIN pacTBOpP: FOTOBAT cMmemuBas 1-it u 2-if pactBopsl (50 : 1 mo 00bEMY); peakTuB
roJieH B TeueHue Hs; 4) peaktuB donuxa.

[Tpurorosnenue peakrupa donuHa: s cranaapTHoro pacrsopa 100r BoasppamaTa HaTpuUs
(NaaWOsx 2H20) u 25 r momu6nara Hatpus NazMoOs x 2H20 pacteopsror B 700 cm® Bomsl. K
cMecu 06aBisior 50 em® 85 %-ro pactBopa docdopHoit 1 100 cm® consnoit kucnor (p = 1,19). 3a-
TEM KUIATAT (HEe CIUIIKOM cuiibHO) 10 4 ¢ 00paTHBIM XOJIOJWIBHUKOM B BBITSDKHOM Ikady. [Tocne
3TOro B K076y M06aBnsior 150 r cepHOkmcioro mutus, 50 cM® Bobl u 5 Kamenh GpOMHOI BOJKI.
CMech KUMATAT B TeueHHe 15 MHH B BBITSDKHOM IIKady Ass yaajneHUs u30bITka Opoma, mocie
OXJIasKIeHUs OBOJAAT Bojoi 10 1 am3. 3ateM QUIBTPYIOT U XpaHAT B TEMHOM CKJISHKE C MPUTEp-
TOM TIpoOKoH. PacTBOp MOJDKeH OBITH sipKo-kENTOro 1mBeta. OOBIYHO TIepes] YIOoTpeOIeHHEM peak-
tuB ®onuHa pa3zbaBisioT B 2 paza. PacTBOp MOXKHO XpaHHUTh JJTUTEIBHOE BpeMsl.

Xoo pabomwi

K 0,4cM® pactBopa Genka 106aBIAIOT 2CM° OMBITHOTO pacTBopa. CMech MepeMelnBaloT 1
uepe3 10 mun mpumuBatoT K Heil 0,2 cm® pabouero pactopa ®omuHa. HTEHCHBHOCTH OKPacKH
omnpenensaoT Ha POK-56M ¢ kpacHbIM cBeTOGUIBTPOM (MM Ha criekTpodoTomerpe mpu 750 HM)
yepe3 30muH. KonnyecTBo Oenka B pacTBOpE HAXOAT MO KATHOPOBOYHON KPUBOM.

Jlnst moctpoeHust KanuOpoBouHoi kpuBoii 100 Mr uncToro Oenka (CbBIBOPOTOYHOIO Y — IJIO-
OynnHA, KPUCTAITMYECKOTO ankbyMuHa 1 jp.) pactBopsioT B 100 cm® 0,15 NaOH (1em® comeprxur
Imr Genka). B 9 MepHbx k016 Ha 10 cM® mpuiMBaroT pacTBOp Gelka B BO3PACTAIOMIMX KOJIMYE-
crBax: 0,5 CM3, a 3atem ot 1 10 8 cm®. PactBop B KO0aX TOBOASAT BOJAOW IO METKH, IEPEMEITHBAIOT
M U3 Kaxaoi konbsl 6epyT mo 0,4 cm®nns onpenenenus Genka no ykasansoi npomucu. ITo momy-
YEHHBIM JAHHBIM BbIUEPUYMBAIOT KATMOPOBOYHYIO KPUBYIO.
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[Tpumeuanue: onpeneneHre 6eiaKa JaHHBIM METOJIOM B PACTUTENBHBIX OOBEKTAX, COEpKa-
mux (EHOIBI, IPUBOAUT K 3aBBIIICHUIO PE3YyIbTATOB, TAK KaK OHH 00pPa3yIOT aHAJOTMYHYIO OKpac-
Ky ¢ peaktuBamu. [lepen onpenenennemM Oenka Ayt yaaineHus: GEHONBHBIX COSTUHEHUN HEOOX 01~
Ma 00paboTka aneToHoM, oxyaxaEHHbIM 10 —10°C.

Onpedenenue benxka KOIOPUMEMPULECKUM MEMOOOM

Arnmaparypa, peakTUBbl U MaTe€pHallbl: B CTEKJISHHYIO MPOOUPKY MOMEIIAIOT MUIMETKON 1
cM® pacTBopa Mojsoka, mpuauBaioT 20 cM® pacTBOpa KpacHTeNs M, 3aKphIB MPOOUPKY PE3MHOBOIL
MPOOKOM, TepEMENINBAIOT €€ COACPIKUMOE, TIepeBopadrBas nmpooupky ot 2 g0 10 pas.

Crnenyet u3beraTh BCTPSIXUBAHUS, TAK KaK MIPH 3TOM 00pa3zyeTcsi TpyIHOpa3pymuMas reHa.

[Ipobupky momemniaror B HeHTpUDYry u HeHTpUyrupyroT npu yactore Bpamenus 1000
00/MuH B Teuenue 20 MUH.

Ot6uparoT numerkoii 1 cM® HaTOCAMOYHOM KHIAKOCTH, MOMENIAIOT B MEPHYIO KOOy BMe-
cTUMOCTEIO 50 cM®, TOMBAOT KONGY 10 METKH BOJIOH M COJAEPKUMOE MepeMENINBAIOT. AHATIOTHY-
HBIM CIIOCOOOM pa30aBIISIIOT pacTBOp Kpacutens B 50 pas.

N3mepsitor Ha (HOTOKOIOPUMETPE ONTHYCCKYIO TUNIOTHOCTh Pa30aBICHHOTO pacTBOpa Kpacu-
TEJIsl 0 OTHOIICHHUIO K pa30aBICHHOMY COIEPKHUMOMY MEPHOM KOJIOBI.

Maccoyto nomo 6enka (b), %, BBIYUCIISIOT 110 opmyIie:

b=7,78 1-1,34, (6.3)
rae [| — usmepenHast onTudeckasi I0THOCTh, €. ONTUYECKOM TIOTHOCTH;
7,78 — smnupudeckuii kodhduieHT, % / e1. ONTHIECKOHN TUIOTHOCTH;
1,34 — smnupuyeckuii kKoapdunueHT, %.

[Ipenen nomycTUMOM NMOTPEIIHOCTU pe3ynbTaTa u3MepeHui cocrasiseT + 0,1 % maccoBoit
noau 0enka npu JoBepuTesbHOM BeposTHOcTH 0,80 1 pacx0XkIeHUU MEXIY JBYMsI MapajliebHbIMU
n3meperusamMu He 6osee 0,013 enuHMI] onTHYECKON IIIOTHOCTH Uik He 6osee 0,1 % maccoBoi qonu
Oenka.

3a OKOHYATENbHBIN pe3yabTaT U3MEPEHUS MPUHUMAIOT CpelHee apu(PMETHUECKOE 3HAYCHHE
pEe3yIbTATOB BBIUMCIECHUN JBYX MapaieTbHbIX HAOIOIEHUN, OKPYIJISISl pPe3yJbTaThl 10 BTOPOTO
JECATUYHOTO 3HAKa.

Koumponvnsie sonpocsi: cobecedosanue. Tecm.

KadectBeHHBIEC peakiiu onpeesieHus Oernka.

buyperoBas peakius Ha NENTUAHYIO (aMHIHYIO) CBs3b (peakuuu [ITHoTpoBCKOTO).
KonnuecTBeHHBIE METOIBL.

XHUMUYECKUE METObI UCCICAOBAHUS OMOJIOrHYCCKOM IIEHHOCTH OCIKOB.
Bbuonornueckre MeTOIBI HCCIEAOBAHUS O€Ka.

BanancoBbie METOIbI UCCICAOBAHMS OMOJIOTHYECKOM IICHHOCTH OelKa.
Mertoap!l ucciaenoBanus O6eka U OMOJIOTHYECKON IIEHHOCTH, UX CYITHOCTh
Pexomennanu BO3 u ®AO norpebienus Oenka.

. CTpoenue, CTpyKTypa B COCTaB Oerka.

10 Jlenenue Oenka Ha KJIacCHI.

11. CBoiicTBa O€EIKOB.

12. Buonmorunueckas 1IeHHOCTL O€eJIKa.

13. BiimsiHAe TETUTOBOM 00pabOTKH HAa OMOJIOTHYECKYIO IICHHOCTh OelTKa.

CoNR~ LN E

JlabGoparopHoe 3ansiTue Ne 7

Tema: Yrnesoasl. MeToasl onpeaeaeHus VIJIEBOAOB.

Lenv pabompi: U3y4nNTh TEOPETUIECKH U OCBOUTH OIPEICIICHNUE YTIIEBOJIOB B CHIPbE U TOTO-
BOW MPOTYKILIUH.
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cDopMupyesze KomMnemeHyuu uiu ux vacmu.

Kon

DopMyIMpOBKa:

I1K-7

CrniocoOeH poBOANTE Ja0OpaTOpHBIE UCCIEIOBaHUS OE30MACHOCTH U KauyecTBa CHIPbsI, Moirydadpu-
KaToB M TOTOBOW MPOAYKIUHU OOIIECTBEHHOTO MUTAaHHUS MAaCCOBOTO M3TOTOBJICHUS U CHEIHUATA3UPO-
BaHHBIX MUIIEBHIX MPOIYKTOB B COOTBETCTBHHU C PEIIAMEHTaMH, CTaHIAPTHBIMH METOIUKAMH, Tpe-
OOBaHHMAMH HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIMH, TPEOOBaHUSIMUA OXPAaHBI TPY/Aa U SKOJIOTHYE-
CKOH 0e30macHOCTH

I1K-8

CriocobeH opraHu30BaTh KOHTPOJB 32 00eCTIeYeHreM KadecTBa MPOAYKIIN U YCIIyT

Teopemuueckas uacms.

Ihan:

1.Knaccudukanus yrieBooB.

2.KavecTBeHHBIC M KOJMYECTBEHHBIE METOIBI OTPEIEIICHUS CaXapoB.

Ilpaxmuueckoe 3a0anue:
1. Ompenenenue caxapo3sl pehpaKTOMETPUIECKUM METOIOM.

Cooeporcanue pabomwi:
CoriacHO TPUHATON B HACTOSIIEE BPEMs KJIACCU(DUKAIIMH YTIICBOJBI MOAPA3ICISIOTCS Ha

TPU OCHOBHBIC I'PYIIIbLI: MOHOCAXapuJbl, OJIMTUCAXapUABbI U TOJIUCaXapruabl.

YraeBoanl IIUPOKO PACIIPOCTPAHCHBI B IIPUPOAC, OHHU BCTPCUHAKOTCA B CBO60,Z[HOI>1 U CBA3aH-

HOU (hopme B JIF0O0H pacTUTETHHOM, )KUBOTHOW WIIM OAKTEPUATBHON KJIETKE. YTJICBOJbBI COCTABIIS-
10T TPU YETBEPTU Ouosorndeckoro mupa u npumepHo 60 — 80 % KaropuilHOCTH MUIIEBOTO PallUo-

Ha.

Haubonee pacnpocTpaH&HHBIN YrieBoa — LEIUTI003a, CTPYKTYPHBIA KOMIIOHEHT JIEPEBHEB

U IpYruxX pacTeHMi. I JTaBHBIM NMUINEBON MHIPEIUEHT — KpaxMail. MoHocaxapuasl BCTPEYarOTCs B
CBOOOJHOM BHJE B MpPHUPOJEC B HEOONBUIMX KOJIMYECTBAX, B OCHOBHOM OHM NPHUCYTCTBYIOT Kak
CTPYKTYPHBIE €IMHHUIIBI IOJINCAXAPUA0B, BXOAAT B IUCAXAPUIBI U OJIMTOCAXAPUIBL.

Cpe,Z[I/I MOHOCAaxapnuJa0B MINPOKO H3BCCTHBIMU ABJIAIOTCS TJIFOKO34a, Cl)pYKTOSa, rajJakTo3a,

apabuno3a, kcuiosa u D — pubo3a.

YrneBoabl

e ' N\

Momnocaxapupt Onurocaxapusl IMomucaxapus
(mucaxapumpl, TpECaXapHuIbl U

/ \ T.1.) / \

B IETHEL KETOHBI rOMOIOJIMCAXA- reTepomnoJimca-
PHUABbI Xapuabl

Pucynox 7.1 — [IpuHuunuansHast kiiaccuukanus yriieBo10B

['mroxo3a (BUHOTpaHBINA caxap) B CBOOOAHOM BUJE CONEPKUTCS B SAT0ax M QPpyKTax (B BU-

Horpaze 10 8 %; B cinuBe, yepentHe 5 — 6 %, B méne 36 %).

®pykTo3a (TIIOAOBKIN caxap) COACPKUTCS B YUCTOM BUJE B muennHoM méxne (1o 37 %), Bu-

Horpane (7,7 %), sémoxax (5,5 %).

lNanakTo3a — cocTaBHasi YaCTh MOJIOUYHOT'O caxapa (JaKTOo3bl), KOTOpasi COAEPKUTCA B MOJIO-

K€ MIICKOIIUTAIOINNX, paCTUTCIIbHBIX TKAHAX U CEMCHAX.
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Jlucaxapuibl — CI0XKHBIE caxapa, KakJas MOJIEKyJla KOTOPBIX MPHU THIPOJIN3E pPacHajaeTcs
Ha JIBE€ MOJIEKYJIBI MOHOcaxapuaoB. Cpenu aucaxapuaoB 0COOCHHO IIMPOKO M3BECTHBI MajbTO3a,
caxapo3a M JaKTo3a.

[IeKTHHOBBIE BELIECTBA, COJEPIKAIIMECS B PACTUTENBHBIX COKAX M IUIOAAX, MPEACTABISIOT
co0O0# reTepononucaxapuibl, IOCTPOSHHbIE U3 OCTATKOB IaJJaKTypOHOBOW KHUCIOTHL. IlekTHHOBBIE
BEIIECTBA COCTABIISIOT OCHOBY Telieil.

Jlnst omnpenesieHus MOHO- M OJIMIOCaxapuiioB UCIOJIb3YIOT MX BOCCTaHABIUBAIOIILYIO CIIO-
cobHoCcTh. CHayvana X M3BJIEKAIOT U3 MHUILEBBIX MPOAYKTOB 80 %-M 3THIOBBIM criupToM. CrupTo-
BbI€ SKCTPAKThl YIIAPUBAIOT 110/ BaKyyMOM, pa30aBistoT ropsuei Bogoi u ¢puistpyrot. [Ipu ana-
JM3€ MPOIYKTOB, OTHOCUTEIBHO OOraThiX OelKkaMu M (PEeHOTBHBIMU COCIMHEHHUSIMHU, PUIBTPAT J10-
MOJIHUTEIbHO 00padaThIBalOT HEHTPAIbHBIM PAacTBOPOM alleTaTa CBUHIIA, N30BITOK KOTOPOro yjaa-
10T cynbhaToM, GocdaTom miau okcanaroMm Hatpus. Ocagok oT(HUIBTPOBBIBAIOT, a B (hUIbTpaTe
OIIpeNIeJIAI0T BOCCTaHABIUBAIOIIME (PEIyLUPYIOIIME) caxapa ¢ MCIIOJIb30BaHUEM recanuaHodeppa-
ta (1) xanus, peamHroBoil XUAKOCTH WM HogoMeTpudecku. s onpeneneHus caxapossl (BMecTe
C peyLUPYIOLUIMMHU caxapaMu) e€ He0OX0IMMO IPeABAPUTEIBLHO I'HIPOIN30BaTh.

KavecTBeHHBIN M KOJIMYECTBEHHBIN aHAIM3 OTACIBHBIX CaxapoB MPOBOAAT METOJAaMH ra3o-
KHJIKOCTHOM, MOHOOOMEHHOM MJIM BBICOKOTO Pa3pelleHus )KUAKOCTHON XpoMaTorpague.

Omnpenenenne KpaxMana OCHOBAHO, KaK MPAaBHJIO, HA OINPEICIICHUH TOJTYYeHHOW MPH THJI-
pOJM3€ TIII0KO3bl XUMUYECKUMHU METOAAMU UM Ha CIIOCOOHOCTH MOJIYYE€HHBIX PACTBOPOB BpalIaTh
TUTOCKOCTH ToJisipu3anuu. s onpeneneHus kpaxmaiaa HeOOXOJMMO PEIBAPUTEIEHO OCBOOOIUTh-
Csl OT MOHO- M oJIurocaxapuzioB skcTpakuueil 80 %-HbIM 3TaHOJIOM. 3aTeM MPOBOJAT U3BJICUCHUE
KpaxMaya u3 MpoAyKTa KaKHUM-THOO CIIocoOOM (Hampumep, pacTBOPEHHEM CHayalla B XOJIOJHOM,
MIOTOM B TOpsiueii BOZAE) U OCBOOOXKIAIOTCA OT OenkoB myTéM o0paboTku pactBopa (ocdopHo-
BOJIB()PAMOBOM KHCIIOTHI, alleTaTOM IMHKa, Tekcanuanodepparom (I11) kanms wmu npyrumu 6enko-
BbIMU ocaguTensiMu. OnpezaeneHue KpaxMaia IpoBOJAT, KaK MPaBUIIo, IyTEM ONpPEeSICHHs TIII0KO-
3bI TIOCIIEe (PepMETATUBHOTO WIJIM KHCIOTHOTO THApoiu3a. [ pacuéra MCIONB3YIOT COOTBETCTBY-
ole KodppuuueHTsl. MOKHO TPUMEHSATh METO/] MOJIIPUMETPHH.

Jis onpenienienust AeKCTPUHOB uX u3BiekaroT (40°C) Bomoit u ocaxknarot 96 %-M 3TaHOIOM,
MIPOBOJIAT TUAPOIIN3 U ONPENENSIOT III0K03y. i pacuéra UCIOIb3YIOT COOTBETCTBYIOIINE KO3(-
¢bunreHTs. MOKHO HCIOJIB30BATh METO/ CHEKTPO(POTOMETPUH, U3MEPSIsl HHTEHCUBHOCTh OKPACKH
HOJI0OKpaxMaIbHOIO KOMILIEKCA.

OOmiee coneprkaHMe MUILEBBIX BOJOKOH (JIUTHUH + HEycBaMBaeMbl€ YIJIEBOJbI) OOBIYHO
OTIPEJIeNIAI0T TPABUMETPUUYECKHM METOA0M. AHalu3 3aKII0YaeTcs B MCIOJIb30BaHUU (PaKIUOHHU-
pOBaHUS — CHa4ajla pacTBOPSIOT KpaxMmall U OEJKH MPH OMOIIH (PepMEHTOB, UMHUTHPYIOIIAX pac-
IIETIJICHHE UX B XKEJTyI0YHO-KUILIEUHOM TPaKTe YesoBeKa (0 — aMuIiasa, NercHuH, NaHKpeaTHH), pac-
TBOPUMBIE TIHIIEBBIC BOJIOKHA OCAXK/IAIOT CIIUPTOM, (DUIIBTPYIOT, OCAIOK B3BEIIHBAIOT.

OmnpeneneHne NEKTHHA OCHOBAHO Ha U3BJIEUEHHM MEKTHHA (PacTBOPUMOIO MEKTHHA U IPO-
TOTEKTHUHA) U3 MMUIIEBOTO MPOYKTa, OCAXJICHUHU U B3BEIIMBAHUU. J[JIs1 M3BIIEUEHUS] PACTBOPUMOTO
MEKTUHA MPUMEHSIOT SKCTPAKIMIO XOJIOAHOM BOJOH C MOCIEeNYIOIUM KUMsiueHrueM. [l u3Biede-
HUS TIPOTOTIEKTHHA IPUMEHSFOT KUITSTYCHHUE C COISTHON KHUCIOTOM TOCIe W3BIICUEHHSI pACTBOPHMOTO
nekTuHa. /[ mpoaykToB, 60raThlx KpaxmajiaoM, MPUMEHSIOT CHelHajibHble MPUEMBI €ro OTHeNe-
HUs. J{71s1 OcakIeHHsI TIEKTHHA TPOBOJAT PEAKIUI0 C XJIOPUAOM Kajblms. [loMrMo B3BermmBaHUs
MO>KHO OIPEIEINIATh B OCAJKE COJEPKaHUE KaNbLUs KOMIIJIEKCOHOMETPUYECKH C TpUiloHoM b u mo
STHM JaHHBIM PACCUHUTHIBATH COJCPKAHNE TIEKTHHA.

I'eMuUIeNII0I03b THIPOIU3YIOTCS TPYAHEE, YeM MEeKTHH, UX OINpPENeNAioT Mocie yAaleHus
nekTHHOB. OrmpeeieHne TeMULEIUTION03 OCHOBAHO Ha ONpEICIICHHH BOCCTAHABIMBAIOIIAX CaxXa-
POB, TOJYYEHHBIX MPU KUCIOTHOM WJIM LIETOYHOM Tuaponuse. s pacuéra ncnoiabp3ytoTcsi COOT-
BETCTBYIOIIHE KOIPDUITMCHTHI.

Mertoa ompeneneHuss KIeTYaTKW OCHOBAH Ha MPOBEAECHUH THIPOJIM3a JETKOPACTBOPHUMBIX
YIII€BOZOB TIPU COOTBETCTBYIOUIMX YCIOBHUSX W MOJNyYEHHH HETHUAPOIU3YEMOTO OCTAaTKa, KOTOPBIN
B3BEILIUBAIOT.

Huxe onucanHble METOJIbI ONIPEENICHHs caXxapoB, HauboJIee YacTo UCIOJIb3yeMblIe NP UC-
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CJIEJOBAHUU ChIPbS U TOTOBOW MPOAYKIIUH.

[TepmanranaTtHeiii Mmeton beprpana. DTOT METOZ OCHOBaH Ha OKHCJIEHUU CaxapoOB PEaKTH-
BaMH, B COCTaB KOTOPBIX MElb BXOJUT B BUJIE PACTBOPUMOT0 KOMIUIEKCHOTO coeanHeHus. OHo 00-
pasyercsi Ipu CMEIIMBAaHUHM PAaBHBIX 00BEMOB pacTBopa cepHokucio meau (Pemunr Nel) u mie-
JIOYHOT'O pacTBOpa Kanus-HaTpus BUHHOKHUCIOrO (Pemmar Ne2). IIpu HarpeBaHum kuakocth dDe-
JIMHTa OKHCIIIET peAyLUpPYIOLIUE caxapa, B pe3yJbTaTe 4ero OKMCh MEIU BOCCTAaHABIMBAETCS 0
3aKUCH. 3aKUCh MEIU PACTBOPSIOT KUCIBIM PACTBOPOM JKEJIE€30aMMOHUNWHBIX KBACIIOB MU CEPHO-
KHMCJIOTO OKMCHOTI'O X€eJIe3a, IIPU 3TOM 3aKHCh MEJIM BOCCTAHABIIMBAET CEPHO-KHUCIIOE OKUCHOE JKETIe-
30 B CEpHO-KHCIIOE 3aKHCHOE KeJie30, KOTOPOEe OTTUTPOBHIBAIOT PACTBOPOM MapraHIIOBO-KHCIIOTO
Hatpus. [lo 06bEMyY MapraHIIOBOKHCIIOTO KUl PACCUUTHIBAIOT KOJIMYECTBO BOCCTAHOBICHHOH Me-
11, @ 3aTeM, MOJIb3YsCh ClIeUaIbHBIMU TaOIUIIaMH, HAXOAT KOJIMYECTBO caxapa.

[uanuaaeiii MeTon. JlaHHBIM METOA TPUMEHSIOT ISl ONpENeICHHs KolMdecTBa xjeba B
pyOneHHbIX nonydadpukarax u3 msica (NMITULBI, pbIObI); puca B (apiiax; MyKd ¥ MAaHHOW KPYIIbl B
TBOPOXHBIX M3JENUAX; CaXxapo3bl B CIAJKUX U BTOPBHIX OJI0/aX, HAMMUTKAX, JAKTO3bl B MOJIOYHBIX
MPOJYKTaX.

MeTtoa OCHOBaH Ha CIIOCOOHOCTH PEAYIHPYIOIINX CaXapoB BOCCTAHABIMBATH B IIEIIOYHOM
pacTBOpE KeJIE30CUHEPOIUCTHINA Kalluil B 5KEJI€3UCTO-CUHEPOAUCTHII.

OxoHYaHKE Mpolecca OKUCIECHUS PENyLUPYLUIMX CaxapoB ONPEAEIsAoT IO MHAMKATOPY, B
KauecTBE KOTOPOTO MCHOJIb3YIOT METHIICHOBBIN Toy0oii. B KOHIle peakiiui OH BOCCTaHABIIMBACTCS
caxapamH B O€CLIBETHOE JIEHKOOCHOBaHHE. MeTo MOKHO HCII0JIb30BATh MPU KOHIIEHTpAIMK caxa-
pos He MmeHee 0,2 % u He 6onee 2 %.

Pedpakromerpudeckuii MeTon. DTUM METOJOM KOHTPOJMPYIOT COJCpKAHHWE caxapa B
HanmuTKax (4ae, kode ¢ caxapom, Koe U Kakao ¢ MOJIOKOM), CIaJAKUX Omrogax (KUCensX, TI0I0BO-
ATOJIHBIX, MOJIOYHBIX, MyCCaX IUIOJOBO-STOAHBIX, JKejie, caMOyKax), B OMCKBUTE M IECOYHBIX Jie-
némnKax, B HEKOTOPBIX KpeMax. [IpuHIun MeToa onucan paHee.

Jliig onpeneneHus caxaposbl (PPyKTO3bl U IPYTUX KETOCAXapOB B PACTUTENIBHBIX MPOAYKTaX
U ChIpbe UCTONb3YIOT MeTo] Mak-Pepu u Cnatrepu (1960), ocHOBaHHBINH Ha CITOCOOHOCTH KeToca-
XapoB /1aBaTh OKPAcKy ¢ PE30LIMHOM B KUCJION Cpefe.

KonnyectBeHHOE omnpesienieHre GONIbIIMHCTBA BEICOKOMOJIEKYIISIPHBIX YIJIEBOJIOB OCHOBAHO
Ha CBOWCTBE MX THIPOIM30BATHCS MPU KUIISUYEHUH C pa30aBIeHHBIMU (KpaxMmall, TeMULEITION03bI)
WM KOHIEHTPUPOBAHHBIMH (IIEJITI0032) MUHEPATbHBIMU KUCIOTAMH O KOHEYHOTO MPOJIyKTa —
MIPOCTBIX CaXxapoB U Ha yuyeTe MOCceIHUX. MHOTHe yrieBoibl 00J1aJal0T ONTUYECKON aKTUBHOCTBIO,
U 3TO CBOMCTBO TaK)K€ HCIOJB3YETCS Ul KOJIMYECTBEHHOIO WX ompeneneHus (kpaxman). OdeHb
4acTO MPUMEHSIIOTCS MOJSPUMETPUUYECKHE METO/bI C MCIOIb30BAaHUEM MOJISIPUMETPOB PA3IUYHOM
KOHCTpYKUMHU. [[pyHIMI METO/Ia COCTOMT B THAPOJIM3E KpaxMmaja U ONPEAENICHUH B THIPOJIU3aTe
yria BpaleHusl.

KonnuecTBeHHOE OIpenieeHre MEKTUHOBBIX BEIIECTB OCHOBAHO Ha MX CBOMCTBE JaBaTh
OKpacKy ¢ kap6a3zonoMm. Cpeau TakMX METOJIOB IIMPOKO MPUMEHSIOT Kap0a30iabHbIH METOM, KOTO-
pBIif OCHOBaH Ha MOSBIEHHM CIEUU(PUIECKOro (UOJIETOBO-PO30BOTO OKPAIIMBAHUS B pe3yJbTaTe
B3aUMOJICHCTBUSI YPOHOBBIX KHCIIOT ¢ Kap0a30yioM B cepHOKHUCION cpene. [Ipu aTtom obpaszyercs S-
kapOokcudypdyposu, obagaromuil MAKCUMYMOM TOTJIOLICHUS TIpU 535 HM.

KonunuecTBenHoe ompesenenrne KaXAaoW W3 TpyHN MOJHCAXapUI0B 3aTPyAHSETCS UX pac-
TBOPUMOCTBIO. [109TOMY CyIIECTBYET MHOTO CXEM IOCIIEOBATEIBLHOIO ONPEAEIICHUS TI0JIUcaxapy-
JI0B, HO HM OJIHY M3 HHUX HEJIb3sl paccMaTpuBaTh KakK JOCTaTOYHO TOYHYIO. B OOJBIIMHCTBE HMX
MpEeABAPUTENIbHBIM KUIISTYEHUEM C BOJIOM CIIMPTOHEPACTBOPUMOTO OCTAaTKA M3BJIEKAIOT MEKTUHOBBIC
BELIECTBA, 3aTeM, MPUMEHSS PAacTBOPHI IIEJIOYU Pa3IMYHON KOHIIEHTpAIMH, U3BJIEKAIOT TeMUIIEIN-
JIFOJIO3bI, 3aTEM CEPHOM KHCIOTOM (Takke pa3IMyHOW KOHIIEHTPAIUMH) ONPEeIoT 1e/uToo3y. B
HEKOTOPBIX CXEMaxX BMECTO ILEJIOYH Ul ONpeieIeHHs TEMULIEUII0N03 MPUMEHSIOT 00paboTKy pas-
OaBrieHHO# (2 — 3%-ii) KUCTOTOM.

Omnpenenenue LEMI0I03bI MPOBOJAT o MeTtoay KropuiHepa u ["aneka. OTOT MeTOa OCHO-
BaH HA OKHCIICHUH, Pa3pYIICHUN W PACTBOPECHUU PA3TUYHBIX XUMUUYECKUX COCTUHEHUH, BXOISIINX
B COCTaB MPOJYKTOB, CMEChIO YKCYCHOW M a30THOW KucioT. [Ipu sToM 1emmono3a (KieTdyarka)
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MPAKTUYECKH HE PACTBOPSIETCS, OTQPUIBTPOBBIBAETCS U B3BEIINBACTCS.

Jlnisi Ka4ecTBEHHOTO OOHApY>KEHHs Pa3IMYHBIX YIIIEBOJIOB HCIOIB3YIOT HEKOTOPHIE XapaK-
TEpHbIE JUIs HUX peakuuu. B nponykrax B cBOOOJHOM COCTOSIHUU NMPUCYTCTBYIOT Pa3IMYHBIE caxa-
pa — MOHOCaxapubl U OJUrocaxapuabl. biaarogaps BBeieHUIO B 1a00pATOPHYIO MPAKTHKY METO/A
pacnpenenuTenbHON XpoMmarorpaduu Ha Oymare yaaercs JIETKO M CPaBHUTEIbHO OBICTPO pase-
JIUTH CIOKHYIO CMECh CaxapoB Ha MHIUBUAYaJIbHBIE caxapa U WICHTU(OUIPOBATD UX.

Jlns onpeneneHrss MOHOCAXapUAHOTO COCTaBa MCIOJIb3YeTCA ra30XpOMAaTUYECKOEe pasjiese-
HUE JIaHHBIX CMECEN Ha JIeTy4Yne IPOU3BOIHBIE.

JI71s1 Ka4eCTBEHHOI'O OIIPEIENICHUs KpaxMalla NCIIONIb3YIOT OUEHb YYBCTBUTEIBHYIO PEAKIUIO
Kpaxmajla ¢ HoJIOM (CHHEEe OKpalllMBaHUE), IPUMEHIEMYIO, HallpUMEp, B KauecCTBE KOHTPOJII Ha
MOJIHOTY ruaponu3a. s oOHapyeHus HeJUTI0I03bl IPUMEHSIOT PacTBOP Ho/la B pacTBOpAx XJIo-
PUCTOrO IIMHKA U MOAUCTOro Kanus (CHMHEE OKpallMBaHME), JUIsl IEKTUHA — OKPacKy C pyTEHHEM
KpacHBIM WJIM T1OCJIE THAPOIN3a — OKPACKY FaIaKTYPOHOBOM KHCIIOTHI KapOa30I0M.

B otnenbHbIX ciyyasx TpeOyeTcsl MONIY4YHUTh U APYTYH0 XapaKTEpPUCTUKY MOJIMCAXapHJIOB,
HampuMep, OMPEIeNUTh KOJIMYECTBO T'HAPOKCHIIBHBIX, METOKCHJIBHBIX TPYII, OCOOEHHOCTH HX
cTpoenus. s 3TuX 1enei nonycaxapuibl BHIIACIAIOT TEM WIM UHBIM CIIOCOOOM, 110 BO3MOXHOCTHU
C COXpaHEHUEM MX HATHUBHBIX CBOMCTB, U U3y4alOT UX OCOOEHHOCTH.

[Ipy ycTaHOBIEHMM CTPOEHHS YIJIEBOJOB LIMPOKO MPUMEHSETCS IMOJYyYEHHE METHUIIOBBIX
3¢upoB caxapoB. B aHanuTHYECKUX W MpeENapaTUBHBIX LESIX MPUMEHSETCS MEePUOIaTHOE OKHUCIIe-
HUE JUIsl ONpPEAENICHUsI YUCila CBOOOIHBIX TMAPOKCUIIBHBIX T'PYII, JUISl BBIACIEHUS LIEJIEBBIX IMPO-
JYKTOB OKHUCJIEHMS, a TAKXKE JIJIs1 YCTAHOBJICHUS CTPYKTYPbI ITOJIMCAXAPUIO0B, CTPOCHUS TJIMKO3UI0B.

Texuuxa evinonneHus pabomoi:
Onpedenenue caxaposvl peppakmomempuieckum memooom

Annapamypa, peaxmuevl u mamepuanvl: Peppakromerp nadopatopusiii PJIY, PJI, UP®D-22
wi YPJI; Bechl mabopaTopHbie 00IIero Ha3HaYCHUs; OaHs BOJISHAS; BOPOHKHU CTEKIISTHHBIC, KOJIOBI
MepHbIe BMecTUMOCThIO 100 cM®, KoIObI KOHHYecKHe BMecTHMOCThI0 100 — 200 cM®, cTakaHbl XuU-
MHYecKre BMeCTHMOCTh 50 — 100 cM®, Aok CTEKISHHbIE, KaNbIUHA XJTOPHCTBIA KPHCTaIIIHIe-
ckuil 4% -Hblll pacTBOp; KuciaoTa ykcycHas 80%-HbIl pacTBOp, BOJa TUCTUIUIMPOBaHHas, Oymara
(buIbTpOBAIbHAS.

[ToaroToBKa K HCIBITAHUIO: HYJIEBYIO TOUKY pedpakTOMeTpa MPOBEPSIOT MO AUCTUILIAPO-
BaHHOM Boje. [lokazarens npenomiienust Bosl npu temmneparype 20°C pasen 1,3330; Temnepatyp-
HbIE OTKJIOHEHUS BHI3BIBAIOT U3MEHEHHSI MIOKA3aTelNs IPeJIOMIICHHUS BOJIbI, YKa3aHHbIE B Ta0nuIie 8.

Tabnuma 7.1 — Ilokasarenb npeaoMIIEHUs BOJIBI B 3aBUCHMOCTH OT TEMIIEPATYPhI paCTBOPA

Temneparypa, °C [Toxazarens npenomie- Temneparypa, °C [Tokazarens npenom-
HUS BOJIBI JICHUS! BOJIBI
15 1,3335 23 1,3327
16 1,3334 24 1,3326
17 1,3333 25 1,3325
18 1,3332 26 1,3324
19 1,3331 27 1,3323
20 1,3330 28 1,3322
21 1,3329 29 1,3321
22 1,3328 30 1,3320

Jlnst onipeienieHrst MacCOBOM JTOJTHM caxapo3bl B MOJIOYHBIX CMECSX M3 aHATUTHYECKON MPOOBI
otBemmBatoT 10 r npoaykra ¢ norpemHocts He 6omnee 0,01 r, mepeHoCAT uepe3 CyxXyl BOPOHKY B
MepHYI0 Konby BMecTHMOocThio 100 cM®, mprmmBaroT 50 cM° TUCTHITMPOBAHHON BOJBI M OCTaBIIS-
10T Ha 15 — 20 MuH nepuoamdecky B36anTeiBas. [Ipubasnsmior 0,6 cm® 80 %-Horo pacTBOpa ykcyc-
HOM KHCJOTHI, TOJMBAIOT KOJOY MO METKH AMCTUUIMPOBAHHBIE BOAOHM, NEPEMEIIMBAIOT CONEPIKU-
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Moe U QUIBTPYIOT Yepe3 CKIaa4aThii GUiIbTp B Cyxylo KonoOy. B ¢unbTpare onpenenstor mokasa-
TEJb PETOMIICHHUS.

N3 monydyeHHoro ¢uiabTpaTa XOpOIIO OIUIABJICHHOW CTEKIISTHHOW MaJOYKON HaHOCAT 2 — 3
KaIUTM Ha MPU3MY peppakTOMETpa M ONPEEIIAI0T MOKa3aTellb MPEIOMIICHHUS 110 JIEBOH IMIKaJie mpu-
6opa. Bo Bpems ompenesnenus nokasaresnsi IpeJoMIICHHs JIMHUS pa3ziesia CBETJIOro U TEMHOrO TO-
Jiei JoKHA OBITh PE3KO BRIPaXKEHA.

[Ipu pacuere noka3zatens pedpakiiud HEOOXOAUMO OTMEYATh TeMIEpaTypy npudopa.

MaccoByto 10110 caxapo3sl, X2, %, BBIYUCISIOT 110 (popmyrie

X2=(H1-H)-10000-K, (7.1)

rae H — nokasarenpb npeiaoMiieHus JUCTUIUIMPOBAHHON BOBI IIPU TEMIIEPATYPE ONPEACIICHHUS;

Hi — noka3zarensb npesnomMieHrs UCIIBITYEMOIO PacTBOpa MpHU TeMIIepaType ONpeleiIeHHUs;

K — ko3¢ punmenT nepecuera mokaszaressi MpeJOMIICHHS Ha MPOIIEHTHOE CO/IEPIKaHUE caxapo-
3Bl B HICCJIEIYEMOM ITUIIIEBOM KOHIIEHTpaTe, (11 MojouHbiXx cmeceit K=0,2500 — mpu penientypHoit
3akiaake caxapa 18%; K=0,2770 — npu penentypHoii 3akiaake caxapa 25%).

3a OKOHYATENbHBIN PE3yNbTaT UCIBITAHUS MPUHUMAIOT CpeaHeapu(MeTHIecKoe pe3ybTa-
TOB JIBYX MapajuIeIbHBIX OMPEIETIEHUs, T0IMyCKAaeMOe PACXOKICHUE MEXKTy KOTOPHIMU HE JOJIKHBI
npesbimars 0,3%.

Beraucnenust mpoBosT ¢ morpemHoctsio He 6omee 0,01%.

Koumponvhvie sonpocwi: cobecedosanue. Tecm.
1. Kunaccudukanus yrieBo1oB.
2. Merobl onpeieICHHs! YTIIEBOIOB, UX CYIIHOCTD.

JlaGopaTopHoe 3ansiTue Ne 8

Tema: BuTaMHUHBI. MCTOIH)I OIIpEACJICHNA BUTAMHUHOB.

Llenv pabomvl: N3y4UTh TEOPETUUECKHE U OCBOUTH MPAKTUYECKH METOJIbl MCCIIET0BAaHUS
ButamuHa C, B-kapoTHHa.

@opmupyeMble KomnemerHyuu ujiu ux dacmu.

Kon DopmMyJIHPOBKA:

[1K-7 Crioco0eH IpoBOIUTH J1a00paTOPHBIC MCCIICIOBaHMS 0€30MACHOCTH M KavyeCTBa ChIPhs, Moydadpu-

CKOM 0e30macHOCTH

I1K-8 Crnioco0OeH opraHn30BaTh KOHTPOJIb 38 00ECIIEYeHNEM KayecTBa MPOAYKLUH U YCIIyT

Teopemuqecm}z yacms.

[Inan:
1. Butamunbl — OMOperyasTopsl MPOIECCOB, MPOTEKAIONINX B dKUBOM OpraHU3ME.
2. Meroasl onpenenenust Buramuna C.

3. Meronsl onpeieseHNss BATAMUHOB TPYIITEI B.

Ilpakmuuecxoe 3a0anue:

1. Onpenenenue coaepkaHusi aCKOPOMHOBON KHUCIOTHI.
2. YTIIpOIIeHHBIH MeTo 1 onpe/iesieHns BuramuHa C.

3. Onpenenenue B-kapoTHHA.

Cooepoicanue pabomoi:
ButamMuHBI — HU3KOMOJICKYJISIPHBIE OpPraHUYECKHE COCIMHEHUS PA3UYHON XUMHUYECKOU
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HIPUPOJBI, ONOPETyIATOPBI IPOLIECCOB, MPOTEKAIOIINX B )KUBOM OpraHu3Me. DTO BaKHEHIINI Ki1acc
HE3aMEHUMBIX IHIIEBbIX BewiecTB. JlJis HOpMajabHOW KU3HEACSITEIBHOCTH 4YEJIOBEKAa BUTAMHHbI
HE0O0XOAMMBI B HEOOJBIINX KOJMYECTBAX, HO TaK KaK OPraHU3M HE MOXKET YJIOBJIETBOPUTH CBOU
noTpeOHOCTH B HUX 3a cUET OMOcHHTE3a (OH HE CHHTE3HPYET BUTAMHHA WM CUHTE3UPYET UX B He-
JOCTAaTOYHOM KOJIMYECTBE), OHU JOJIKHBI IIOCTYNaTh € MUIIECH B KauecTBe €€ 0043aTeNbHOT0 KOM-
noHeHTa. M3 BUTaMuHOB 00pa3yroTcsi KOYEPMEHTHI MU MPOCTETUYECKHE TPYIIbI (PepMEHTOB, He-
KOTOpbIE U3 HUX y4YacTBYIOT B TPAaHCIOPTHBIX MpoLieccax 4depe3 KIETOYHbIE Oapbepbl, B 3allUTE
KOMITIOHEHTOB OMOJOrHYecKrX MeMOpaH u T.4. OTCYTCTBHE WJIM HEAOCTATOK B OPraHU3ME BUTAMH-
HOB BBI3BIBACT OOJIE3HU HEJIOCTATOYHOCTH: TMIIOBUTAMUHO3bI (00JIE3HN B PE3yNbTaTe AJIUTEIBHOIO
HE/IOCTAaTKa) U aBUTAaMHUHO3bI (00JIE3HN B Pe3yibTaTe OTCYTCTBUS MM PE3KO BBIPAKEHHOTO TIy0O-
Koro neduuura BUTaMUHOB). HemoctaTok ofHOrO BUTaMHMHA OTHOCAT K MOHOTMIIOBUTAMHHO3aM,
HECKOJIbKUX — TOJIMTUIIOBUTaMUHO3aM. [Ipyu runoBuTaMuHO3aX HaONIOJAETCS YTOMIIIEMOCTD, IO-
Teps alleTUuTa, pa3ApakUuTebHOCTh, HECTOMKOCTh K 3a00JIeBaHUAM, KPOBOTOUMBOCTH J€ceH. [lpu
aBUTAMHUHO3aX MPOSIBIIIOTCS 0OJIC3HU, BHI3BAHHBIE 3HAYUTEIHHBIM E(UIINTOM BUTAMHHOB (Oepu-
Oepu, LuHra, nemiarpa u ap.). [lo MHeHNIO HECKOIBKUX CHELUAINCTOB, CYLIECTBYIOT IOTPAHUYHbIE
COCTOSIHUS, IPH KOTOPBIX B ONPENEIEHHBIX YCIOBHIX MOXET Pa3BUBAThCA A€(HUIIUT BUTAMUHOB.

Ceituac u3BeCTHO cBblllle 13 coenMHEHMH, OTHOCAIIMXCS K BUTaMuHaM. Pazmuuator coO-
CTBEHHO BUTaMHHbI 1 BUTAMHHOIIO/100HbIE COEAMHEHNUS (TI0JIHAsE HE3aMEHUMOCTh KOTOPbIX HE BCe-
raa aokasana). K HuMm otHocsTcs 6uodnaBoHouap! (ButamuH P), manramoBas Kuciaota (BUTAaMUH
Bis), napaamMnno0eH3oiiHas kucnota (ButamuH Hi), opoToBast kucnora (BuTamuH Biz), XonuH (Bu-
tamuH Bg), nHO3uT (BuTamud H3), MeTramernoHuHCyb(GoHuN (BuTamun U), THIOeBas KUCIIOTA,
KApHUTHH.

B oTaenbHBIX DPOAYKTaX COAEP)KATCS NPOBUTAMUHHBIE COEIMHEHMs, CIIOCOOHbIE IpeBpa-
1aThCsl B OpraHu3Me 4eJoBeKa B BUTAMUHBI, HApUMeEDP, B-KapOoTHUH, NPEBPAILAIOLIUIICs B BATAMUH
A; 3procTepodsl, oA AecTBUEM yIIbTPa(HOIeTOBBIX JIydel MpeBpaliaTcs B BUTaMuH /1.

[To pacTBOPMMOCTH BUTAMHHBI MOTYT OBITH pa3/iesieHbl Ha JIBE TPYIIIBI: BOJOPACTBOPUMBIC
(B1, B2, Bs, PP, C u npyrue) u sxupopactBopumsie (A, /1, E, K).

B kauecTBe eMHUIIEI M3MEPEHHUs MONb3yloTcs Mumaurpammamu (1mr=107%r), mukporpam-
mamu (1mxr=0,01mMr=10°r) na 1 r npoaykTa umm Mr% (MHITHTpaMMbI BUTaMuHOB Ha 100 T mpo-
IYKTa) WK MKT% (MUKporpaMMbl BUTaMHHOB Ha 100 r mpoaykra).

B T0 xe BpeMs uMeeTcs rpymia coenHEeHUH, OJIM3KUX K BUTAMUHAM 0 MOCTPOCHMIO, KO-
TOpbIE, KOHKYPUPYS C BATAMUHAMM, MOTYT 3aHSTh UX MECTO B (DEpMEHTHBIX CUCTEMAX, HO HE B CO-
CTOSTHUM BBIMOJHATH UX GYHKUUU. OHU MMOJYYUIIN Ha3BaHUE aHTUBUTAMUHOB.

3/10poBOE NMUTAHUE HACEJIEHUS SBJSETCS OAHUM W3 BaXKHEWIIMX YCIOBHM 340pPOBbsI HALIMU.
MaccoBsle o6cnenoBanus, nposeneHHble MHcTuTyTOM PAMH, CBUIETENBCTBYIOT O JehUIUTE BU-
TaMUHOB y Oombiiei yactu HaceneHus: Poccumn. Haumbonee spdexTuBHbI cocod BUTaMUHHON
npoUIaKTUKN — 00OTraleHue BUTAMUHAMU MacCOBBIX MPOAYKTOB MUTaHMUS.

OcHOBHBIE TPYIIIIBI IPOIYKTOB MUTAHUA 11 000TaleH!s] BATAMUHAMU:

— MyKa " XJ1Ie000YII0UHbIe U3/IeNINsl — BUTAMHHBI rpymibl B;

— MPOAYKTHI JETCKOTO MUTAHUS — BCE BUTAMUHBI;

— HaIlMTKH, B TOM YHUCJIE CyXU€E KOHIIEHTPAThl — BCE BUTAMUHBI, Kpome A, J1;

— MOJIOYHBIE TPOAYKTHI — BUTaMuHbl A, 1, E, K;

— (pyKTOBBIE COKH — BCE BUTAMUHBI, Kpome A, /1.

[Ipu nmpou3BoACTBE MPOAYKTOB MUTAHHUSI HOPMHUPOBAHUE M KOHTPOJIb 3a COAEpKaHUEM BU-
TaMHHOB MPEIYCMOTPEHBI B MPOJIYKTAX, IJe OHU JOOABISIOTCS WM Te HEOOXOAMMO TapaHTUPO-
BaTh UX OIpe/eIeHHOE Co/iepKaHue (MIPOYKThI IS IETCKOTO U IUETUYECKOr0 MUTAHUs, JIeueOHbIe
npoaykThl). Jlo6aBisieMbIMU M KOHTPOJIUPYEMBIMH BUTAMHUHAMHU B TJIOJIOOBOIIHBIX KOHCEpPBaX $IB-
nsroTest BUTaMuH C M KapoTHH; BUTaMHUHBI B1 1 B2 onpenenstor npu ycTaHOBIEHUH MTUIIEBON LIEH-
HOCTH IPOJYyKTA.

Buramun C HaxoauTcs B MPOAYKTaxX B BUJE aCKOPOMHOBOM KHCJIOTHI U IETHAPOACKOPOUHO-
BOM KHCIOTHI, 00€ (HOpMBI (PU3HOTOTUYECKH aKTUBHBI, TO3TOMY HOPMHUPYETCS UX CyMMAapHOE CO-
Jep:kaHue. B CBEXeNpUrOTOBICHHBIX MPOAYKTAX Mpeo0siafaeT aCKOpOMHOBAs KHUCIOTA, TO3TOMY
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U1 KOHTpoJsl BUTaMuHa C UCHOJB3YIOT yNpoleHHble MeTobl. Tlocne XxpaHeHus 4acTh ackopOu-
HOBOHM KHCIIOTHI OKHCISIETCS A0 JIeTHIpOaCKOPOUHOBON KUCIIOTHI, @ YacTh paspymraercs. [y KoH-
Tposst BuTaMuHa C B TaKuX MPOJYKTaX MCIOJB3YIOT JINOO MOTEHIIMOMETPUUECKUN METO/ ¢ BOCCTa-
HOBJICHHEM JIETHIPOACKOPOMHOBON KUCIIOTHI O-ITUCTENHOM, JINOO (IIyOpUMETPUIECKHIA METO/.

VYrpoueHHbIi METOJI OCHOBAaH Ha U3BJIEUEHUH aCKOPOMHOBOM KMCIOThI PACTBOPOM COJITHOM
KHUCJIOTHI (KOTOpast U3BJIEKAET HE TOJBKO CBOOOAHYIO, HO M CBA3aHHYIO aCKOPOMHOBYIO KHCIIOTY) C
MOCJIEAYIOIUM BHU3yaJIbHBIM MWJIM IOTEHIUOMETPUYECKMM TUTPOBAaHHEM €€ pacTBOpoM 2,6-
muxiopdenonuHopenonaTa HaTpus (Kpacku). MeToq MpUMEHHM Ui MPOAYKTOB, COJEPIKAIINX
6oree 2 MI acKOpOMHOBO# KKMCIOTHI B 1 KT i 1 am® mposykTa.

@iryopuMeTpUYECKUl MeTO onpeneneHusi ButamuHa C OCHOBaH Ha B3aUMOJICHCTBUU Jie-
I'MJIPOaCKOPOMHOBOM KHCJIOTHI ¢ O-(h)€HWIEHAUAMHUHOM ¢ 00pa3oBaHuEM (DIyopeclUpyOLEero co-
eIMHEHHsI, ”HTEHCUBHOCTH ()IIyOPECHEHIIMYA KOTOPOTO MPOMOPIHOHAIIbHA KOHLIEHTPAIIMA BUTAMHHA
B pacTBope. VI3MepeHue uiyopecleHIIMH IPOBOIAT Ha (IIyOpUMETpE.

Meron onpenenenus kapotuHa uznoxked B ['OCT 8756.22 «[IponyKThl nuieBbie KOHCEP-
BHpOBaHHbIE. MeTo onpeneneHns KapotuHay. CylEecTBYIOIIME METObI ONpPENEICHHUs KapOTHHA
JAa0T CyMMY KapOTHHOB-U30MEPOB 0, 3 ¥ Y, TOATOMY IpaBUIIbHEE TOBOPUTH O METOE OTPEICICHUS
COJIepKaHus KapOTHHA.

Metox ocHOBaH Ha (POTOMETPUYECKOM M3MEPEHHH MAcCCOBOM KOHIIEHTpAIIMH KapOTHHOB B
pacTBOpe, NOJYYEHHOM IIOCIIE KCTPArMPOBAHMS KAPOTMHOB M3 NMPOAYKTa OpPraHUYECKHM PacTBO-
pUTENIEM U OYMILEHHOM OT COITYTCTBYIOUIMX KpPAcAIIMX BELIECTB HA aICOPOLIMOHHON KOJIOHKE.

Taxoke ucnonszyercsa meron UK. Myppu — xpomarorpadus Ha KOJOHKaX, KOTOPbI OCHO-
BaH Ha DKCTPAKIMH AIlETOHOM C TOCIEAYIONIMM XpoMaTorpaupoBaHueM Ha KOJOHKE C OKHCBHIO
AIIOMUHMUSL.

W3 xpomarorpaguuecKkux METOIOB TaKKe HCIOIBb3yeTcsl Xxpomarorpadus Ha Oymare u TOH-
KOCIIOMHOM Xpomarorpaduu. Paznenenne kapoTHHOMAOB Xpomarorpadgueil B TOHKMX CJIOSX JaeT
BO3MOYXHOCTH BBIJICITHTH U30MEPHI KapoTuHa (a, f3).

Metone! onpenenenus BuTaMuHoB B1 u B2 uznoxenst B [OCT 25999 «IIpoxykrs! nepepa-
OO0TKH TUIOZOB U OBOIIeH. MeToabl onpeneneHus BuTaMuuoB B1 u Bo». O6a MeToga ocHOBaHbBI Ha
¢byomeTpumu.

HavanpHas cragus aHann3a B 000MX METO/AAX OJMHAKOBA: HABECKY MPOJYKTA AJIs BBICBO-
00KJIeHHs] BUTAMUHOB MOJABEPIalOT KUCIOTHOMY THUIPOJIU3Y IyTeM KHUIISTUEHUS B pacTBOpPE COJIs-
HOM KHUCIJIOTBI, 3aT€M (P€PMEHTATUBHOMY THJIPOJIU3Y C UCIOJIb30BaHUEM (DEPMEHTHBIX NPENapaToB —
amwitopusuna [110X n nexraBamopuna IT10X.

[Ipu onpenenenny BuTamuHa Bi MosydeHHBIM T'MAPOIU3aT OYMINAIOT KATHOHUTOM, OKHC-
JSIOT B THOXPOM M U3MEPSIOT MHTEHCUBHOCTh (hyopecueHuuu npu JumHax BoiH 320 — 390 M
Bo30ykaaromiero u 400 — 580 HM K3ITy4aeMoOro cBeTa.

IIpu onpenenenuu BUTaMuHa B2 B €1a00OKpAIIEHHBIX OBOLIHBIX, (PPYKTOBBIX U STOJHBIX
MPOJYKTAaX B MOJIYYEHHOM THUIPOJIM3aTe MPOBOAST OKHUCIEHHE MUTMEHTOB I€PMAaHraHaTOM Kallus,
3aTeM BOCCTaHABIMBAIOT BUTaMUH B2 ruapocynbdarom HaTpus U U3MEPAIOT HHTEHCUBHOCTD (DI1yo-
PECIIEHIINN 10 U TOCTIE BOCCTAHOBJIEHUS MpH JTuHaX BoH 360 — 480 HM Bo30y»kaatomero u 510 —
650 HM U3Ty4aeMOro CBETA.

[Ipu onpenenenun BuTamMuHa B2 B TEMHOOKpAIlIEHHBIX KOHCEPBUPOBAHHBIX MPOAYKTaX, a
TaK)K€ B OBOILHBIX KOHCEPBAX C MACOM M KPyIIaMH B ITOJIyYEHHOM THPOJIN3aTEe OKUCISIOT TUTMEH-
Thl NIEPMaHraHaTOM KaJius, 3aTeM OOJy4yaroT pacTBOpP CBETOM JJIEKTpoJiaMilbl B TeueHue 40 MuH
(mpu 3TOM pubO(DIABUH MEPEXOTUT B JTIOMUDIABUH), SKCTPATUPYIOT JIOMHU(IABUH XJI0pOohOopMOM
U U3MEPSIIOT UHTEHCUBHOCTD (hIyOopecleHIuH MpH JIMHaxX BOJIH 360 — 480 HM BO30YyXJalOLIET0 U
510 — 650 HM H3TYy4aeMOro CBETA.

Jlyig onpeneneHus BATAMUHOB Ipynibl B MPUMEHSIOT KpoMe BBIIIETIEPEUNCICHHOTO JIIOMU-
HECIIEHTHBI aHanu3. Butamun B: He obnmamaer coOcTBeHHOH (iyopecueHnneld, HO IIeTOYHbIe
PacTBOPBI €ro JIETKO OKUCISIOTCS ¢ 00pa3oBaHUEM THOXPOMA, BBOJIHO-IIIEIOYHBIE PACTBOPHI KOTO-
poro ¢uryopecuupyroT CHHUM CBETOM ¢ MAKCUMYMOM HHTEHCHUBHOCTH cBeueHus npu 460-470 HM.

JUia ompeneneHus 3TOr0 BUTAMHHA, HABECKY NPOAYKTa NOABEPraroT ruaponusy. Ecim B
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MPOJAYKTe THAMUH COAEPKUTCS MPEUMYIIECTBEHHO B CBOOOJHOM BHJE, TO OIPAaHUYMUBAIOTCS KHC-
JIOTHBIM THAPOIH30M. JIJisi ompeseneHus CBA3aHHOM (OpMBbI BUTAMUHA MPOBOIAT TUAponu3 dep-
MEHTOM C CHJIBHOM JAMAacTaTUYEeCKOW aKTUBHOCTHIO. M3 pacTBOpa THaMHH BBIIEISIOT afcopOuuein
Ha CTEKJIIHHOW Xpomarorpaduueckoil KOJOHKE, 3alOJHEHHOW CHJIMKaresieM, ¢ MOCIEIyIOIUM
AIIIOUPOBAHUEM BUTAMHUHA U3 a7cOpOEHTa KHUIAUM KUCIbiM pactBopoM KCI. 3arem Tnamun okwc-
nstt0T mienouHbsiM pacTBopoM KzFe(CN)e.

CrnupToBO# pacTBOP MOJIYYEHHOI'O THOXpOMa OTAENSIOT OT BoJbl U u3MmepsitoT NJI ¢ momo-
mpio  (pyopomerpa, CHa0XKEHHOTO NEPBUYHBIM CBETO(UIBTPOM, KOTOpBIA mpormyckaer Yd-
n3nydeHre B auamnazone 320 — 390 HM, ¥ BTOpUYHBIM (UIBTPOM C T0JIocoi mporyckanus 400 —
580 um. CozmeprkaHue THAMHHA OTIPENIENIAIOT MO PacyeTHOH (hopmyIe.

Onpedenernue cooepicanusi ACKOPOUHOBOU KUCIOMbL

1 r coka TepeHocaT B MepHyIo konOy Ha 100 cM®, TOBOAAT 10 METKH JUCTHILIHPOBAHHOI
BOJIOH, MEPEMENINBAIOT U QUIBTPYIOT Yepe3 CKIIaquaThiii OyMaKHbIH GUIBTP B CyXYIO KOIOy WU
ctakan. OTOMPAIOT B KOHUYECKYIO KOOy BMecTuMocThio 250 cM® 20 cm® unbrpaTa, mpunmsaiot 1
cM® 2%-Horo pacTBOpa comsHOH Kucnothl, 0,5 cM® 1%-Horo pacTBopa HOAMCTOrO Kaaus M 2 cM°
0,5%-ro pactBopa kpaxmama. CMech NEpeMEIIMBAIOT W TUTPYIOT U3 MuKpooOoperkn 0,001
MOJIB/IM® pacTBOPOM F#0/1aTa Kamus 10 yCTOHYMBOTO CHHETO OKPAITMBAHMSL.

[TapannenbHo BeayT KOHTPOJIbHOE TUTpOBaHUE. /{151 KOHTPOJIBHOIO TUTPOBAHMSI BMECTO
dunsTpaTa 6epyT 20 cM® AUCTHIITMPOBAHHOH BOJIBL.

1 cm® 0,001 mosw/am® pacTBopa ifonara kanus cooTseTctByeT 0,088 MI ackOpOUHOBOI KHC-
not1el. ConiepkaHue acKOpOMHOBOM KUCIIOTHI PACCUUTHIBAIOT 1O hopMyIe:

X = (c,-C,)-0,088-C;-100 |
H-C,

(8.1)
rae C1 — o6wHii 00beM BBITSIKKH, CM°,

C2 — anMKBOTA BBITSKKY, B3Tasi HA TUTPOBAHUE, CM

Cs — 06mem 0,001 momb/nm® pacTBopa #onaTa Kanus, TONIEIIEro HA THTPOBAHHE OMBITHOTO
obpasma, cm>;

Ca — 06nem 0,001 mosw/mM® pacTBOpa HofaTa Kajius, MOMIEANIEr0 Ha THTPOBAHHE KOHTPOILHO-
ro o6pasna, cm,

H — macca naBecku, T.

3.
1

Texuuxa evinoneHus pabomoi:
Ynpowennwiti memoo onpedenenus eumamuna C

Ilpubopvl u peaxmugvl: Bechl TadOpaTOPHBIC; MUKPOOIOpPETKAa BMECTHMOCTBIO 2 — 5 MIL;
KO0JIOBI KOHMYECKHEe BMeCTUMOCTRIO 50 1 100 MiI; mUNeTKY BMECTUMOCTRIO 1,2,5,10,15 M1, cTakaHBI
xumuyeckue BMectuMocTbio 100,150 u 250 Mi; BOpOHKa CTEKJISIHHASA, NaJIOYKa CTEKJIIHHAs; BaTa
TUTPOCKOMUYECKAS; IIWIMHAPHI U3MEPUTEIbHBIE BMECTUMOCTBIO 25 1 50 mut; HaTpueBast coiib 2,6-
muxnopdenomuunodenona, 0,001 H pacTBOp; KMCIOTA CONsHAs TIOTHOCTHIO 1,19 r/em®, x.u., 2%-
HBIN pacTBOP; BOAA NUCTUITMPOBAHHAS.

[Ipu ompenenenun coaepx aHusi aCKOPOMHOBOW KHUCIOTHI HEOOXOJIMMO YUHUTHIBAThH CIEAYIO-
1ee:

1. [Ipon3BoAUTH HE MEHEE ABYX MapajlieIbHbIX TUTPOBAHUHN U3 2 — 3 HABECOK.

2. IIpu TUTPOBAHMHU MOJIL30BATHCA MUKPOOIOPETKAMHU.

3. PacxoxeHne Mexly napajuielibHbIMA TUTPOBAHUSIMU HE JOJKHO npeBbimaTh 0,03 mit.

4. O0beM TUTPYEMOU >KHJIKOCTH, COCTOSIIEH W3 DKCTPAKTa W JUCTUIUIMPOBAHHON BOJIBI,
JoMKeH ObITh paBeH 15 mun. Tak, ecnu skcTpakTa B3sSTO 4 MJI, TO BOJBI cliefyeT no0aButh 11 mu (4
Mia+11 ma=15 mur). KoaudecTBo SKCTpakTa JJisi THTPOBAHUS 3aBUCUT OT COJACP)KAaHUS B HEM BUTA-
muHa C.

5. Jlnis Gosiee TOUYHOTO YJABIMBAHMS MEPEX0/1a OKPACKU TUTPOBAHHUE CIEAYET MPOU3BOIUTH
B KOHMUYECKOW KOJIOE Ha MOBEPXHOCTH CTOJIa OEsIoro 1BeTa.

6. KonmnuecTBo momemnero Ha TATPOBaHUE MHAUKATOPA AOKHO OBIThH B TIpeaenax 1 — 2 mil.
Ecnu unaukaropa pacxomyercs Mmeree | Mt uiu GoJee 2 M1, TO YBEIIMYUBAETCS TOTPEIIHOCTh aHa-
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u3a.

7. TurpoBaHUe HE JOJHKHO MPONOIKAThCs Oosiee 2 muH. [Ipu THTpOBaHUM 00pa3na ¢ MaJIbIM
conep;kanueM ButamuHa C pacTBOp MPHIMBAIOT U3 MUKPOOIOPETKH MO KarisaM. [Ipu TutpoBanuu
obpasua ¢ 6onpmKM conepkanreM ButamuHa C BHavaje MpuOaBIsIOT IO HECKOJIBKO Karleab HHH-
Karopa.

8. IIpo0mKUTETHPHOCT aHATIN3a UCCIIeyeMOTo o0pa3ia — He Oosee 35 MuH.

Kunkue mpodayKThl, B3AThIE AJIS aHAJIM3a MO0 00bEMYy WM Macce, HeMOCPEICTBEHHO IMepes
TUTPOBAHUEM JUIS MTOJIHOM 3KCTpakuuu BuTaMruHa C pa3BogsaT 2%-HbIM pacTBOPOM COJITHOM KHUCIIO-
THI B COOTHOIIEHUHU 1:1 M TIIATEIBHO MEpEeMENMBarOT. 3aTeM oTOuparo mumnerkor 1 — 10 M skc-
TpaKTa, B 3aBUCHMOCTH OT cojepkaHusi BUTaMHHA C, yCTAaHOBJICHHOTO NMPOOHBIM THTPOBAaHUEM,
BHOCAT B 2 — 3 KOHUYECKHE KOJIOBI BMeCcTUMOCThIO 50 — 100 miI, B KOTOpBIE 3apaHee HAIUTO 1o |
M1 2%-HOTO pacTBOpPa COISTHOW KUCIIOTHI M JOOABIISIFOT TaKO€ KOJMYECTBO TUCTHIUTHPOBAHHON BO-
JIbI, 4TOOBI OOIITUI 00bEM KUIKOCTH paBHsIIcs 15 mit, mocie yero TutpyroT 0,001 H pacTBOpoM 2,6-
auxstopdeHoTuHI0(peHoIIa 10 TOSBICHUST PO30BOT0 OKpalInBaHus, He ucyesaromero 0,5 — 1 MuH.

Ecnu xuakue npoayKkThl TUTPYIOT 0e3 pa3BeleHus, TO UX MEPEHOCST MUIMETKONH B KOHHUYe-
CKHE€ KOJIOBI, B KOTOPBIC MPEIBAPUTEIHLHO HAUT 1 Mt 2%-HOTO pacTBOpa COISTHOM KHUCIIOTHI, B KO-
muuectBe 1 — 10 mit (B 3aBUCHMMOCTH OT coepxaHus Butamuaa C) u 100aBISIOT BOAY /10 0OIIEro
oobema 15 mir.

Onpeodenenue [-kapomuna

Meton onpezneneHuss KapOTUHOUIOB OCHOBAH Ha (OTOMETPUUECKOM HM3MEPEHUH MAaCCOBOM
KOHIIEHTPALlUK KapOTHHOUJIOB B PaCTBOPE ATHIIOBOTO CIIUPTA.

1 cM® coka oMemaT B MepHYIO K010y Ha 50 cM3, 10BOJAT 06HEM ITHIIOBBIM CITHPTOM JI0
METKH, MepeMelnBaiT U GuibTpyloT. B dunpTpare onmpenensitoT ONTUYECKYIO IMJIOTHOCTh MpU
JuiHe BOJHBI 450 HM, B KIOBEeT€ ¢ TOMIMMHOU ciiosi 10 MM. B xauecTBe KOHTPOJISL MCHOIB3YyeTCS
STHJIOBBIN CIIUPT.

Conepxanue B-kaporuna (B mr/100 cm®) paccuuTsiBaroT mo popmyie:

K = /7-0,00208-50-100, (8.2)
rae Jl — onTtryeckas IIOTHOCTh PacTBOPA;
0,00208 — konruecTBO B-KapoOTHUHA B MI' paCTBOPA, COOTBETCTBYIOIIEE 110 OKPACKE CTAHAapPTHO-
ro oopasna;
50 — pa3Benenue, oM.

Koumponvnvie sonpocwi: cobecedosanue. Tecm.
Knaccudukanys BUTaMUHOB.

OCHOBHBIE METO/IbI, IPUMEHSIEMbBIE [TPU UX ONPEACIICHUH.
[ToTennmomeTpudeckuit MeTo 1 onpeneneHus suramua C.
dnyopuMeTpruUYeCKUii MeTO1 onpeereHust Buramuna C.
Mertonb! onpenenenunst BuTaMuHoB B1 u B2.

agkrownE

JlabGoparopHoe 3ansiTue Ne 9

Tema: MI/IHeDaJ'II)HBIe BCIIICCTBA. MeTOJII)I OIIpEACICHNUA MUHEPAJIbHBIX BEHICCTB.

Llenv pabomer: I3ydyeHne KOJIOPUMETPUUECKOIO METOA ONpeesieHus jKeie3a B MUIIEBBIX MPOAYK-
Tax.
Dopmupyemvle KOMREMeEeHYUU UTU UX YACMU:

Kog DopMyIHpPOBKA:

TIK-7 CriocobeH poBOIUTH Ja00paTOPHBIE HCCIIEIOBaHMS 0€30MIACHOCTH U KAa4eCTBa ChIPhS, MOIypadpu-
KAaToOB U FOTOBOI>'I HpOHyKHI/II/I O6HIGCTBCHHOI‘O IIUTAHUA MAaCCOBOI'O U3TOTOBJICHUA U cneunanml/lpo-
BAHHBIX ITHUIICBBIX HpOJIYKTOB B COOTBETCTBUU C peFJ'IaMeHTaMI/I, CTaH}lapTHBIMI/I METOOAHUKAMH, Tpe-
0OBaHUSMU HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIIMH, TPEOOBAHUSAMU OXPaHBI TPY/Ia U SKOJIOTHYE-
CKOIi 6e30I1acCHOCTH
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| I1K-8 | Cnoco06eH opraHu30BaTh KOHTPOIIb 32 00ECIEUEHUEM KauecTBa IPOIYKIUH U yCIyT

Teopemuueckas uacmo:

IInan:

1.Pons MUHEpaTbHBIX BEIECTB.
2.Knaccudukaysi MUHEpaIbHbIX BEIIECTB.

3. Metoabl onpeenieHNs MUHEPAIbHBIX BEIIECTB.

Ilpakmuueckoe 3adanue:

2. Konopumerpruueckuii METO| ONpeeIeHus XKellesa.

Cooeporcarue pabomuwi:

Ponb MUHEpaIbHBIX BEIIECTB B OPraHU3ME YEIOBEKA YPE3BBIYaiHO pa3HOOOpa3Ha, HECMOT-
psl Ha TO, YTO OHU HE SABJISIOTCS 00s3aTENbHBIM KOMIIOHEHTOM NHUTaHMUs. MUHepalibHble BEIECTBa
CoZIepKaTcsl B MPOTOIIa3Me U OMOJIOTHYECKUX KHUIKOCTSX, UTPAIOIINX OCHOBHYIO POJIb B oOecrie-
YEHUHU MOCTOSIHCTBA OCMOTHYECKOIO JIABJIEHUS, YTO SIBJISETCS HEOOXOAMMBIM YCIOBHEM [yl HOP-
MaJbHOU >KM3HEAEATEIbHOCTU KJIETOK M TKaHe. OHU BXOJAST B COCTaB CJIOXHBIX OPraHUYECKUX
COeIMHEHUH (HampuMep, reMorjao0MHa, FTOPMOHOB, (DEPMEHTOB), ABJISIOTCS IIACTUYECKUM MaTepu-
aJIOM JIJIsl IOCTPOEHUSI KOCTHOM U 3yOHOM TKaHH.

B 3aBuCHMOCTH OT KOJIMYEeCTBAa MUHEPAIbHBIX BELIECTB B OPraHU3ME UYEJIOBEKa U MUIIEBbIX
MPOJYKTAX UX MOJPA3JeIsAloT Ha MaKpO- U MUKPO3JIEMEHTHI. Tak, €CcIu MaccoBas J10JIsl JIEMEHTa B
opranusme npesbimaer 10-2 %, To ero cienyer cuuTaTh MUKPO3JIeMEHTOM. J[0J11 MUKPO3JIEMEHTOB
B opranmu3Mme cocrapisieT 10-3-10-5 %. Ecnu comepxanme snementa Huxke 10-5 % , ero cumraror
YIABTPAMHUKPOJIEMEHTOM.

K MakpoaneMeHTaM OTHOCSAT Kallui, HATPHU, KaJbIIUi, Maraui, gocdop, Xiop, cepy.

MHUKpPO3JIEMEHTBI YCJIOBHO AEJAT Ha JABE IPYMIIbI: a0COIIOTHO WM )KU3HEHHO HE00X0AUMBbIE
(kobainbT, Kene3o0, Meb, IIMHK, MapraHel, o, 6pom, GTop) U, Tak Ha3pIBaEMbIE, BEPOSITHO HEOO-
XOJMMble (aJFOMUHUM, CTPOHUMH, MONMUOJAEH, CEJeH, HHUKeNb, BaHAJUIl U HEKOTOphIE ApPYTHE).
MuKpo37€eMEeHTHI Ha3bIBAIOT KU3HEHHO HEOOXOAUMBIMU, €CJIU MPU UX OTCYTCTBUU WUJIU HEJAOCTATKE
HapylaeTcs HOpMajbHas >KU3HEJesITeIbHOCTh opranuszMa. K Hanbosnee neuIUTHBIM MUHEpallb-
HBbIM BEIIECTBAM B NMUTAaHUU COBPEMEHHOIO YEJIOBEKa OTHOCATCS KaJlbLUN U Kele30, K M30bITOU-
HBIM - HaTpu#t 1 pocdop.

[Ipn nepepaboTke MUILEBOTO CHIPhS, KaK MPaBUIIO, MPOUCXOIUT CHH)KEHHUE COJIEpHKaHHS
MUHEpaJIbHBIX BEIIECTB (KpoMe J00aBIeHHs MUILEBON coyin). B pacTUTENbHBIX IPOAYKTaX OHM Te-
psitoTcs ¢ oTxoAaMu. Tak, colepKaHue psiia MaKpo- U MUKPODJIEMEHTOB IIPU MOJYyYEHUH KPYTIbl U
MYKH Tociie 00pabOTKHM 3epHa CHMKAETCS, TaK KakK B yAalseMbIX 00O0JOYKaX M 3apoJIbllIax 3THX
KOMITOHEHTOB HaXoAUTcs OoJiblie, YeM B 1ieJIoM 3epHe. Hanpumep, B cpeiHeM, B 3€pHE MIIEHUIIBI U
PKU 30JIbHBIX 3JIEMEHTOB COAEPKUTCS 0KoJo 1,7%, B MyKe ke B 3aBUCUMOCTH OT copta oT 0,5 (B
BbIcIeM copte) 110 1,5% (B 00oitHOM).

ITpu ounctke oBomeit u kaprodens tepsercs ot 10 1o 30% munepanpHbIX BeuiecTB. Ecnu
WX TIOJIBEPraroT TETUIOBOH 00paboTKe, TO B 3aBUCUMOCTH OT TEXHOJIOTHU TepseTCs eIme OT 5 10
30%.

MsicHble, ppIOHBIE MPOAYKTHl M NTHIIA B OCHOBHOM TEpPSIIOT TaKW€ MaKpODJIEMEHTBHI, KaK
KaJblIMi 1 pocdop, npu oTaeneHnuH MIKOTUH OT Koctel. [Ipu TemmoBoit 00paboTke (Bapke, *Kapke,
TYIIEHUN) MsICO TepseT oT 5 10 50% MUHepanbHBIX BEIIECTB.

Jlnst aHanu3a MUHEpaIbHBIX BEIIECTB B OCHOBHOM HCIOJIB3YIOTCS (PU3UKO-XUMHUYECKHE Me-
TOJBI — ONITUYECKUE U DIEKTPOXUMHUECKHUE.

[IpakTHyeckn Bce 3T METOABI TPeOYIOT 0c000il MOArOTOBKM MpOO AJs aHajiu3a, KoTopas
3aKJIIOYAeTCs B IMPEIBApUTENIbHON MUHEpalu3alud o0beKTa uccienoBaHus. MuHepaau3auuio
MO>KHO TMPOBOAMTH JIBYMsI CIIOCOOAMHU: «CYXHUM» U «MOKPBIM». «CyXas MUHEpaTU3aIHsl Ipearnoa-
raeT NpoBEJCHUE IIPU ONPEJCIICHHBIX YCIOBUAX OOYIIIMBAHUSA, CKUTAHUS U IPOKAIMBAHUS HCCIIe-
ayemoro obpasua. «Mokpas» MHHEpaJu3alus MpeaycMaTpuBaeT eme U 00paboTKy oObekTa Huc-
CJIeIOBaHUsI KOHIICHTPUPOBAHHBIMU KucioTamu (damie Bcero HNO3 u H2S04).
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Haubonee yacto npruMeHsieMble METOJIbI UCCIIEIOBAaHUSI MUHEPAIbHBIX BEUIECTB, MIPE/ICTaB-
JIEHBI HUXKE.

doromerpudeckuil aHanu3 (MoJjieKylsgpHas abcopOIMoHHas crnekTpockonus). OH UCHONb-
3yeTcsl JJis OIpENEIeHUs] MEIU, JKelle3a, XpOMa, MapraHlia, HUKes U JIpyruX 3JeMEeHTOB. MeTton
a0bcopOIMOHHON CHEKTPOCKOMUM OCHOBAH Ha MOTJIONICHHHM MOJIEKYJIaMH BeEIeCTBA M3JIy4eHHUH B
yIbTpaduOICTOBON, BUAUMON W MH(PAKpPaCHOH 00JACTAX SJICKTPOMArHUTHOTO CIIEKTpa. AHAIU3
MO3KHO MPOBOJIUTH CIEKTPOHOTOMETPUUECKUM MIH (POTOITEKTPOKOIOPUMETPUIECKHM METOIaAMHU.

OMUCCUOHHBIN CHEKTpajabHbIA aHan3. MeToapl AMUCCHOHHOTO CIIEKTPAJIbHOIO aHAJINW3a
OCHOBaHbI Ha U3MEPEHUH JUIMHBI BOJHbBI, HUHTEHCUBHOCTU U JAPYTUX XapaKTEPUCTUK CBETa, U3Jyda-
€MOro aTOMaMU U MOHAaMH BEILIECTBA B ra3000pa3HOM COCTOSHUU. DMHCCUOHHBINA CIIEKTpPaIbHBIN
aHaJIu3 MO3BOJISIET ONPEICIIUTh HIEMEHTAPHbBIN COCTaB HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB.

WMHTEeHCUBHOCTD CIIEKTPATBHOMN JTMHUU ONPEAEISIETCS KOJTMYECTBOM BO30YKIEHHBIX aTOMOB
B HCTOYHUKE BO30OYKIEHUS, KOTOPOE 3aBUCUT HE TOJHKO OT KOHIEHTPALMHU dJIEMEHTa B Mpode, HO U
oT ycioBuii Bo30yxaenus. [Ipu ctabuinbHOM paboTe NCTOYHHUKA BO30YKIICHUS CBSI3b MEKIY MHTCH-
CHUBHOCTBIO CIIEKTPAJIbHOM JIMHUU U KOHLIEHTPAlLUEH 31eMeHTa (€C/IU OHA JOCTaTOYHO MaJia) UMEeeT
JUHEHHBIN XapakTep, T.€. B JaHHOM CJly4ae KOJIMYECTBEHHBIM aHaIN3 MOKHO TAaKXe IPOBOJUTH Me-
TOJIOM TPalyUpOBOYHOTO Tpaduka.

Haubonpiiee npuMeHeHnE B Kau€CTBE MCTOYHUKA BO30YKICHHS MONYUHIIN JICKTPUIECKast
nyra, uckpa, miams. Temmneparypa nyru npocruraer 5000-60000C. B nyre ynmaercs HOJIy4HTb
CHEKTp MOYTH BceX 3eMeHToB. [Ipu uckpoBoMm paszpsae pazsusaercs temneparypa 7000-10 0000C
U TPOMCXOAUT BO30YXKIECHHE BCEX AIEeMEHTOB. [lmams maeT IOCTaToO4HO SIPKUM U CTaOWIBHBIN
CIIEKTp HCITyCKaHus. MeToa aHalu3a C UCIOJIb30BaHHEM B KAa4eCTBE MCTOYHHMKA BO30YKICHHS
IUTAMEHH Ha3bIBAIOT IJIAMEHHO-DMHCCHOHHBIN aHAIM30M. DTUM METOJIOM OIPENIESIOT CBBIIIE CO-
pOKa AJIEMEHTOB (IIEJI0YHBIE U IIeTI0YHO03eMelbHbIe MeTasuibl, Cu2+, Mn2+ u ap.).

AToMHO-a0cOpOIIMOHHAs CIIEKTPOCKomus. J[aHHBII MeTOJ OCHOBAaH Ha CIOCOOHOCTH CBO-
OOMHBIX aTOMOB 3JIEMEHTOB B ra3ax IUIAMEHH TOTJIONIATh CBETOBYIO SHEPIHIO MPU XapaKTEPHBIX
JUISL KQXKJI0TO JIEMEHTA JJIMHAX BOJIH.

B aroMH0-a0CcOpOIMOHHON CIIEKTPOCKONUU MPAKTUYECKH MOTHOCThIO UCKITIOYEHA BO3MOXK-
HOCTb HaJIOKEHMsI CIIEKTPalIbHbBIX JIUHUHN Pa3IMUYHBIX 3JEMEHTOB, T.K. UX YHCIO B CHEKTpEe 3HAuu-
TEJIbHO MEHBIIIE, YEM B SMUCCHOHHOM CIIEKTPOCKOMHH.

VYMeHbIIeHWe HMHTEHCHMBHOCTH  PE30HAHCHOIO  M3JIy4eHHMs B  YCIOBHSIX  aTOMHO-
a0bCcOpOILMOHHON CHEKTPOCKONUHU 3KCIOHEHIIMAIbHOMY KOHY YOBIBaHMSI HMHTEHCUBHOCTH B 3aBUCH-
MOCTH OT TOJIIUHBI CJIOS U KOHIEHTpAlMM BEIecTBa, aHAIOTHYHOMY 3akoHy byrepa-JlamGepra-
bepa

Ig JJJO = A =Klc, (9.1)
rzae JO - MTHTeHCUBHOCTD MaJarollero MOHOXPOMaTHYECKOIO CBETA;
J - MHTEHCUBHOCTb MPOILEALIETO Yepe3 MIaMs CBETa;
K - ko3 GHUIHEHT MOTTIONICHHUS;
| - ToNIIMHA CBETOMOTIIOMIAIOIIETO CIIOS (TTIaMEHH );
C - KOHIIEHTpaLusl.

ITocTOSIHCTBO TOJIIMHBI CBETOIOIIIOIMIAIONIETO €0 (TJIAMEHH) JOCTUTAETCSl ¢ MOMOIIBIO
rOpEJoK CHEeNUaIbHON KOHCTPYKIIHUH.

MeTob1 aTOMHO-a0COPOLIMOHHOTO CIIEKTPATIBHOI0 aHaIM3a HAXOIAT IIUPOKOE PUMEHEHHE
JUIS aHaJIM3a MPAaKTUYECKU JIF000T0 TEXHUYECKOTO WM MPUPOJHOTO 00BEKTa, OCOOEHHO B TEX CIIY-
qasx, Korjaa HeoOX0IMMO OIPEaeIUTh HEOOIbIINE KOJTMYECTBA HIIEMEHTOB.

Mertoauku aToMHO-aOCOPOIIMOHHOTO OTpeAesieHnus pa3padoTaHbl Oosiee ueM s 70 aie-
MEHTOB.

Kpome cnekTpaibHBIX METOJOB aHalW3a IIMPOKOE MPUMEHEHHE HAlUIM 3JIeKTPOXHMHYe-
CKHE METOJIbI, U3 KOTOPBIX BBIACISIOTCS HUKETIEPEUHCICHHBIE.

Honomertpust. MeTos citykuT mis onpenenenus nonos K+, Na+, Ca2+, Mn2+, F-, |-, Cl- u
T.J.
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MeTton OCHOBaH Ha MCIOJIb30BAaHMHM HOHOCEJIEKTUBHBIX 3JIEKTPOAOB, MEMOpaHa KOTOPBIX
IIPOHHUIIaeMa JJIsl OIIPENIEIIEHHOIO THUIIa HOHOB (OTCIO/A, KaK IIPAaBUJIO, BBICOKAsl CEJIEKTUBHOCTH Me-
TOZQ).

KonnyectBeHHOE cozepikaHUE ONPENeIsieMOro HOHA MPOBOAUTCS OO ¢ MOMOIIBIO Tpaay-
MPOBOYHOIO rpaduka, KOTOpbli cTpoutcs B koopauHarax E-pC, nubo meromom no6aBok. Meron
CTaHJApPTHBIX JOOABOK PEKOMEHYETCsl MCIIOIb30BATh JUIS OTPEICTICHUS HOHOB B CJIOXKHBIX CHCTE-
Max, COIEP>KALUX BBICOKHE KOHLIEHTPALIMHA TIOCTOPOHHUX BEILECTB.

[Monsporpadust. MeToa nepeMeHHO-TOKOBOM MOJIIporpaduu UCIOIb3YIOT IS ONPEACTICHHS
TOKCHYHBIX 3JIEMEHTOB (PTYyTh, KaJIMUil, CBUHELL, MEJlb, JKEJIE30).

Texuuxa evinonneHus pabomol:

Konopumempuueckuui memoo onpedenenus sxicenesa.

MeTo OCHOBaH Ha U3MEPEHUH MHTEHCHUBHOCTH OKPACKH PacTBOpPa KOMILJIEKCHOTO COEIU-
HEHUS ABYXBAJIEHTHOTO JK€JI€3a C OpTO(EHAHTPOJIMHOM KPacCHOIO I[BETA.

Annapamypa, mamepuanvl u peaxmueul.

Komnopumerp dortoanexkrpuueckuii co cBETOGHILTPOM ¢ Amax =(490+10) HM WM crieKTpo-
dotometp. Becwl 1abopatopHblie, KOJIObI, MUNETKU, [UIMHAPHI, BOPOHKU, OaHS BOAsHASI, (DUIBTPHI
o6e33071eHHbIe, Oymara yHHBepcaibHas HHAMKaTopHas. KucnoTa cepras, pactsopsl 180r/mm° u ¢
(1/2H2S04) = 0,01 mons/mm®. Kucnora consas u pactsop (1+1) mo o6vemy. I'mapokcunamuna
THAPOXJIOPHU WM THIPOKCHIAMUH CEPHOKHCIEI pactBop 100 r/aM® U CONAHOKUCIBIA pacTBop.
CoNSIHOKHUCTIBINA PACTBOP MPUMEHSIOT TOJIBKO ISl BUHOIEIbUECKON MPOAYKIMH U NuBa. CIUPT 3TU-
JOBBIA pexTUUKOBaHHBIA. CIUPT STHIOBBINA peKTU(UKOBAHHBIM TexHWYeckuid. OpTrodeHanTpo-
muH. Hatpwii ykcycHOKHMCHEIH, pactBop 200r/mM° nmnm aMMOHMIT YKCYCHOKHCIBIH, pacTBOP
180r/nm°. Boaa nuctunmmpoannas. KucioTa ackop6uHOBas.

Iloozomoska xk ucnvimanuro.

Ipuzomosnenue 0CHOBHO20 PACMBEOPA KHcene3a ¢ Maccosoil Konyenmpayueti 1 2/0m°

PactBop rorosst nmo 'OCT 4212-76.

Ilpucomosnenue coniHOKUCI020 pacmeopa 2uOPOKCUIAMUHA SUOPOXTOPUOA.

10 r  rugpoKCHWIIaMUHA THAPOXJIOPUAA, B3BEIIEHHOIrO ¢ morpenrHoctbio He 6onee 0,01 T,
pactopsioT B 300-400 cm® Bozibl, 106aBnstoT 170 cM® COMATHOI KHCTOTHI M 00BEM JIOBOJAT JI0 MET-
KM B MepHO#i konbe BMecTuMOcThio 1000 cm?,

IIpucomosnenue pacmeopa opmogpenanmponuna.

0,25 r oprodeHaHTpoIMHA, B3BELUIEHHOT0 ¢ norpemHocTbio He 6onee 0,001 r, mepeHocsT ¢
20-30 cm® BosBI B MepHYI0 Konby BMecTUMOocThIo 100 cM3, no6asmsior 20 cM® ITHIIOBOTO CITHPTA U
1ocje pacTBOPEHHs OpTOPEHAHTPOINHA 0OBEM TOBOAST BOJIOM 1O METKH.

Iloocomoska npooul.

Musnepanu3zanuto npo6s! npooaaT mo 'OCT 26929-86.

benbie BuHa, Oenple BUHOMAaTEpUalbl U MMBO MUHEPAIN3allMU HE MTOABEPratoT.

[TuBo, UTpHCTHIC U MIUMYYHE BUHA MTEPE]] UCIIBITAHNEM OCBOOOXKIAIOT OT YIJICKUCIIOTO rasa.

PactBOop MuHepanu3aTa, MOJy4YEHHOTO KHUCIOTHOM MUHEpaau3aluei, UCIOoIb3YIT 0e3 J10-
MOJIHUTETHHON 00pabOTKH.

3011y, HOTyYeHHYIO CYXOi MHHEpalIn3aIiel, pacTBOPSIOT B 5 cM° M 00BEM JOBOJIAT BOJIOM
710 METKHU.

[Ipy MCTBITAHUM KOHAMTEPCKHX MPOIYKTOB K 307I€ 0 PACTBOPEHHsS H00aBIAIOT 1-2 cM
pacTBOpa COJISIHOM KHCIIOTHI M YIAapUBAIOT JI0CyXa Ha BOASIHOM OaHe.

[IpuroTtoBneHue pacTBOPOB CPaBHEHMSI, KOHTPOJIBHOIO PacTBOpa M MOCTPOEHUE TPaayHpo-
BOYHOTO rpaduka.

1. 10 cm® 0cHOBHOTO pacTBOpa MEPEHOCAT B MEPHYIO KOOy BMecTHMOCThI0 500 cM® 1 00b-
eM JIOBOJIAT JI0 METKU PAcTBOPOM cepHoii kucaoThl 0,01 Momb/am>,

2. IIpu ucnpITaHUM TPOAYKTOB, 32 UCKIIIOUEHHEM BUHOAEIBYECKOW MPOAYKIIMU U THBa, (,5;
1,0; 1,5; 2,0; 2,5; 3,0 u 4,0 cM®, pacTBOpa, MPUTOTOBJIEHHOrO 1o 1. 1. (uto cooTBercTByeT 10, 20,
30, 40, 50, 60 u 80 MKT eJe3a) BHOCAT B MEPHBIE KOJIObI BMECTHMOCTBIO 50 cM°, B KasKIyI0 KOOy
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nobassror 1 cm® pacTBopa THAPOKCUIaMUHA, ToBOAAT pH 1o 4-6 mo mHAMKAaTOpHON Oymare ¢ mo-
MOII[BIO PACTBOPA YKCYCHOKHMCIIOTO HATpHs MM aMMoHus. Brocat 1ecm® pactBopa oprodenantpo-
auHa U 00BbEeM JOBOAAT BOJOM 10 MeTKu. [lepememuBaior u yepe3 15 MUHYT U3MEPSIOT ONTHYE-
CKYIO IJIOTHOCTh PAacTBOpA CPaBHEHHUS MO OTHONICHHIO K KOHTPOJBHOMY pacTBOpPY Ha (hoTodJeK-
TPOKOJIOPUMETPE B KIOBETE C PACCTOSHUEM Mexay pabounmu rpansmu 20 MM pu CBETOQUIBTPE €
Amax = (490£10) HM UK Ha CIEKTPO(OTOMETpPE MPH UTHHE BOJIHBI 510 HM B KIOBETE C PACCTOSIHHS-
MU MEXIy pabouynmu rpadsMu 20 M.

KoHTpOobHBIN pacTBOpP TOTOBAT TOYHO TaK K€, KaK pacTBOPHI CpaBHEHUS, HO 0e3 Jo0aBiie-
HUS PacTBOpA XKelesa.

[Tpu ucnpITaHNy PHIOHOM MPOAYKIIMK BMECTO PaCTBOPA TMAPOKCHIIAMUHA JOMTYCKASTCS BHE-
cenue (100+£10) Mr ackopOMHOBOM KHCIIOTHI.

3. [Ipu ucibITaHUH ¥ BUHOACIHYESCKOM MPOTYKIIUHU U MIHBA B MEPHBIE KOJIOBI BMECTUMOCTBIO
50 cm® BrocsT 0,5; 1,0; 2,0; 3.0; 4,0; 5,0; 6,0 cm® pacTBopa, TPUTOTOBJICHHOTO 110 1. 1. (4TO COOT-
BerctByet 10, 20, 40, 60, 80, 100, 120 Mkr xene3a), 10 cM® COISTHOKHCIIOTO pacTBopa THIpOXJIOpHU-
7a rupokcuaamMuHa 1 1 cM® pacTBopa opTodeHaHTPONMHA, OCTABISIOT HA 15 MUHYT, 3aTEM BHOCST
10 cm® pacTBOpa YKCYCHOKHCIIOTO aMMOHHMS, 00BEM JIOBOIAT BOJIOH 10 METKH M M3MEPSIOT OINTH-
YEeCKyI0 MIOTHOCTh PACTBOpPA MO OTHOIIEHUIO K KOHTPOJHbHOMY pacTBOpY. KOHTpONBHBIN pacTBOp
TOTOBAT TaK K€, KaK pacTBOPHI CPaBHEHUs, HO 0e3 J00aBIIeHHs pacTBOpa jKeJe3a.

CeeTouibTp 1 KrOBETA 110 1. 2.

I'pagynpoBoYHBIN rpaduK CTPOSIT, OTKIAIBIBAS MO OCH aOCIIMCC MacChl JKeje3a B MKT, BBeE-
JICHHBIE B PAcTBOPBI CPaBHEHHMSI, 10 OCH OPJUHAT COOTBETCTBYIOUIME MM 3HAUYCHUS ONTHYECKOMN
IJIOTHOCTH.

IIposedenue ucnvimanus.

[Tpu ucTBITAaHUY TIPOJTYKTOB, 32 UCKITIOYCHHEM BHHOJIEIHYECKON IPOAYKIIMH U ITHBA, B MEP-
HYI0 KOJIGY BMECTHMOCTBIO 50 cM® BHOCAT pacTBOp MMHEpaiM3aTa B TaKOM 00beMe, 4ToObl Macca
xeinesa B konoe coorBercTBoBasia 20-80 MKr. /[o0aBisioT B KO0y BCE T€ pacTBOPHI, B TOM K€ IO-
CJIEIOBATENFHOCTH, KaK yKa3aHO B M. 2, U U3MEPSIOT ONTHUYECKYIO MJIOTHOCTh HCIBITYEMOTO pac-
TBOpA MO OTHOIIECHUIO K KOHTPOJIBHOMY pacTBOpYy. KOHTPONBHBINH pacTBOp TOTOBST aHAJIOTUIHO
KOHTPOJIBHON TIpoOe, MPUTOTOBICHHON CO BCEMHU PEaKTHBAMH, YKa3aHHBIMH BBIIIE B II. 2.

[Tpu ucnpiTanny 6€MBIX BUH M BUHOMATEPHUAJIOB U TTMBA B MEPHYIO KOJIOY BMECTUMOCTHIO 50
cM® BHOCAT B 3aBHCHMOCTH OT MacCOBOH KOHIIEHTpaIMH kene3a 2,5-20 cM° MpeaBapuTeNbHO OT-
(UITBTPOBAHHOTO HANIUTKA, a 3aTEM BCE PACTBOPHI B TOM K€ MOCIIEI0BATEILHOCTH, KaK yKa3aHO B II.
3.

OnTHUYecKyI0 TUIOTHOCTh MCHBITYEMOTO PAacTBOpa M3MEPSIOT MO OTHOIICHHIO K KOHTPOJIb-
HOMY pacTBOpY.

JI71s1 TIPUTOTOBJIEHHS] KOHTPOJIHLHOTO PacTBOPA B MEPHYIO KOJIGY BMECTUMOCTEIO 50 cM® BHO-
cAT TaKoit e 00beM 10 cM® pacTBOpa yKCYCHOKHCIIOrO aMMOHHS M COZIEPKUMOE JIOBOJAT BOJIOH 710
METKH.

[Ipu ucnbITaHUKM KPACHBIX BUH, KPACHBIX BHHOMATEPUATIOB, KOHBSIKOB M KOHBSUHBIX CIHP-
TOB K 30151 1006aBIA0T 10 cM® CONAHOKMCIIOro pacTBOpa THAPOXIOPUIA THIPOKCHIAMUHA U BBI-
JepKUBAIOT 3-5 MUH Ha KHIsIed BoJsHOW OaHe. [lomyueHHBINH pacTBOp MEPEHOCAT ¢ TPOMBIBHBI-
MH BOJaMH B MEPHYIO KOJNOY BMeCTHMOCThIO S0 cM, mobasnsior 1 cM® pacTBopa opTodheHaHTpO-
nuHa. OJHOBPEMEHHO TOTOBST KOHTPOJIBHBIN pacTBOp, AJIA YEro B JAPYTyI0 MEPHYIO KOJOy BMe-
cTuMocThIo 50 cv® BHOCAT 10 cM® CONAHOKMCIONO PacTBOpa THAPOXJIOPHAA THAPOKCHIAMHUHA H 1
cm® pactBopa oprodenanTponuHa. UYepes 15 MuHyT B 00 k01681 BHOCAT 10 cM® pacTBOpa ykcyc-
HOKHCJIOTO aMMOHHSI, COJIEPKUMOE JTOBOJIAT BOJOW 10 METKH U U3MEPSIOT ONMTHYECKYIO IIOTHOCTh
UCIBITYEMOTO PAacTBOPA IO OTHOIICHUIO K KOHTPOJIHLHOMY PACTBOPY.

Obpabomxa pe3ynrbmamos.
MaccoByro 707110 Kese3a B MpoaykTax (X) BRIUUCISIOT 1O (hopmyIe:
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_m -V
V,-m
MaccoByl0 KOHIIGHTPAIIMIO JKelie3a B MpoAykTax (X1) 3a MCKIOUYECHUEM BUHOCIHYCCKOM
IPOAYKIMH ¥ TTHBA, B MI/IM° BBIYUCISIOT 110 (hopMyIIe:
Xo=gl (9.3
1 2
IJIe M1 — Macca ele3a, HalICHHas 10 TPalyipOBOYHOMY Tpad UKy, MKT;
V — 0611mii 06beM pacTBOpa MHHEPAITH3aTa, B3ATHIH JUIS ONPENeICHNS, CM°;
V1 — 00BeM pacTBOpa MUHEpAITN3aTa, B3ATHII JUIS ONpeIeIeH s, CM°,
M — Macca HaBECKU MPOJYKTa, B3sATas I MUHEPAIU3allHH, T
V2 —00BbeM MpoJIyKTa, B3SATHIN JIJIs1 MUHEpAIU3aI1H, oM®.
MaccoByr0 KOHIIGHTPAIMIO JKee3a B BHHOJEIBUECKON MPOAYKIMH U muBe (X2) B Mr/am°
BBIYHCIISIOT TI0 hopmyIie:

, (9.2)

X, =2t (9.4)

r7ie M2 — Macca ele3a, HalfJIeHHas 0 TPalyupOBOYHOMY TpaduKy, MKT;

V3 — 00beM HamuTKa, B3SATHIN IS OTPECIICHUS, e,

Bbluncnenne npou3BOJAT 10 MEPBOrO JAECATHUYHOIO 3Haka. OKOHYATENbHBIM pPE3yJbTar
OKPYTJIAIOT JO LIEJIOr0 YMCIA, ISl KOHBSIKOB U KOHBSYHBIX CIIMPTOB - IO MEPBOTO 3HAKA IOCIE 3a-
MATOM. 3a OKOHYATENbHBIA Pe3yNbTaT UCIBITAHUN MPUHUMAIOT cCpeaHee apudMeTHYecKoe pe3yiib-

TaToB ( X ) IBYX MapaijieNIbHbIX OMpe/esIeHUH.

Koumponvnvie sonpocwi: cobecedosanue. Tecm.

Pose MuHEpaNBHBIX BEUIECTB.

Knaccudukanus MuHEpanbHBIX BEIIECTB B 3aBUCHMOCTH OT UX KOJMYECTBA.
3. DHUBUKO-XUMHUYECKHE METOJIbI aHATTN3a MUHEPATHHBIX BEIICCTB.

N
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JlomyckaeMble OTKIOHEHHUSI MacChl KYJIMHAPHBIX MONy(hadpuKaToB

[Ipunoxenne A

No [Momydabpukar Jomyckaemsie OT-
/T KJIOHEHHUS OT yCTa-
HOBJICHHOW MacChl
HETTO
1 2 3
1 [omydabpukaTsl MsCHBIE HaTypaJIbHBIE TOPIMOHHBIE (HEMAaHHNPOBAHHBIE W TIAHH- +3,0
poBanHEIe), %o
[Nonydabpuxarsl, pachacoBanHbie B He/uiodan, Ipyrue npo3pavnblie mieHkH win | He momyckaercs
MAKETHI, 8 TAKIKE MEIKOKYCKOBBIC
2 [TomrydabpukaTs! u3 pybieHOro Msca:
ITHUIICTH, OUTKH, KOTJICThI, OudITeKcrl, %o +5,0
LIHUALENN, OUTKH, KOTIEThl, OM(IITEKCHI, TehTeH, 3pa3bl, % +3,0
royOITbl C MSICHBIM (papIiieM BecoBbIe (B JTOTKAX, SITHUKAX) He monyckaercs
(dpuKanenbKu MACHBIE 3aMOPOKEHHbIE, pac(acoBaHHBIC B TAYKH, T 49,0
3 [onydabpukaTsl U3 Msca Kyp, YTOK, HHIICEK TOPIIMOHHbIE, pac(hacOBaHHBIC B Ia-
KETHI U3 IMOJIMMEPHBIX MaTepuanoB Maccoit 1o 500 r, % +3,0
700 T, % +2,0
1000 r, % +2,0
4 [Monyhabpukarsl U3 Msica NTHIIBL.
Kotaersl ocobrble, T +2.5
5 [omydabpukaTsl n3 pyOIeHOTO Msica CEHCKOXO3SHCTBEHHOM MTHUIBI U KPOIIUKA, +3,0
%
6 | INonydabpukarsl My4HEIE:
TecTo, pactacosannoe 1o 0,5 u 1 xr, % +5,0
NeJIbMEHH 3aMOpOKeHHbBIE, pachacoBaHHbBIE B MAYKHU, T +7,0
ONMHYMKY C HEXXUPHBIM TBOPOTOM, pacacoBaHHBIE B KOPOOKH TO:
100, % +4,0
500T, % +2,0
1000 r, % +1,0
7 [Nonyhabpukarsl TBOPOKHEIE:
TECTO JJIsl CHIPHUKOB M BAPEHUKOB JICHUBBIX JIOMAIIHUX, pac)acoBaHHOE B Mepra-
MEHT, TIOJIMATUIICHOBYIO TICHKY, MacCOH T10:
250, % +2.5
500T, % +2,0
CBIDHUKU JOMAaIllHHE, pac(acoBaHHbIE B NEPraMeHT, MOJIMITHICHOBYIO IJICHKY,
Maccoi 1o:
751, % +3,0
3751, % +2,0
CBIPHUKH (B JIOTKaX, AIUKaX), %o +3,0
8 | IMonydabpukarsl OBOIIHBIE:
OBOIIIHBIE KOTJIETH KapTo(heNbHbIe, KallyCTHbIE, MOPKOBHBIC, CBEKOIIbHBIE (B JIOT- +3,0
Kax, sIuKax), %
KapTodenb ChIpOH OYHIIEHHBIN CyTh(UTHPOBAHHEIN, pacacoBaHHBINA B SIIIHKH, He nonyckaercs
KOP3UHBI, QIIATH
KapTodenb, KapeHHbIH Bo GpUTIOpe, pachacoBaHHBIA B METAJUINYECKUE SIITUKH He nomyckaercst
9 [onmydabpukarsl peIOHBIE:

CTIEIUAIBbHON PAa3JeKH, OXJaXICHHbIE, MOPOXEHbIe, (GuiIe MOpOXKeHOe, (apil
MOPOXKEHBIH, OaNbraHble oMy (haOpUKAThl COJICHBIE U3 OCETPOBBIX PHIO, MoTydas-
PHUKaTHI U3 CEJIbAN BECOBBIE (B ALIMKAX )

TO K€, pacacOBaHHBIE B MOTPEOUTENBCKYIO YITAKOBKY

TO e U3 KOTIETHOW Macchl (OUTOYKH, KOTIIETHI, TehTEIH, 3pa3bl)

He nonyckaercs

He nonyckaercs
+3,0




rpynnax Celpbs

[Tpunoxenue b
Kontponupyemsie nokazarenu 3arpsi3HEHUN XUMUYECKON U OMOJIOTUYECKON MTPUPO/IbI B Pa3IMUHBIX

I'pynna npoayktoB [Tokazarenu 3arpsi3HEHU XUMUYECKOU U
OMO0JIOrNYECKOI PUPOJIbI
TOK | MH- | aH- | Iop- | HUT- | IIe-
cu4 | KO- | TH- | MO- | poO- | CTH-
HBIE | TOK- | OMO- | Hayub | 3a- | IH-
/€ | CH- | THKM | HbBIE€ | MH- | bl
MEH | HBbI Ipe- | Hbl
TBI na-
paThl
MsicHble IPOAYKTHI:
Msico u nTUIA CBEXKHUE, OXJIAXKICHHBIE U MOPOKEHBIE + + + + + +
Konbacs! 1 KylnHapHble U3Je/Usl U3 MsIca U IITULbI + + - + + +
KoHcepBsl u3 Msica ¥ ITHLIBI + + - + + +
CyOnpoIyKThI CeTbCKOXO03SIICTBEHHBIX )KUBOTHBIX U TITHUIL + + + + - -
Sliina, SIMYHBIN TOPOILIOK + - + + - +
MoOI0KO ¥ MOJIOYHBIE IPOAYKTHI:
MOoJ10KO, KHCIIOMOJIOUHBIE IPOLYKTBI, MOJIOKO CTyLIEHHOE,
CTEpHIIN30BAaHHOE B OaHKaX, MOJIOKO M MOJIOYHBIC H3JENUs
CyXue + + + + - +
Pr10a, ppiOHBIE U ApYyTHE MPOIYKTHI MOPSI:
Pri0a cBexasi, oxJiaxkIeHHass U MOPOXKEHasl; phIOHBIE KOHCEP-
BbI U [IPECEPBBI + - - - + +
KynunapHsele n3nenus + - - - + +
Mosutrocku U pakooOpasHbIe + - - - - -
Hxpa - - - - - +
X1e000yn04YHbIe U MYKOMOJIBHO-KPYIISIHbIE U3/1ETHS:
3epHOBBIE + + - - + +
3epHO0O00OBEIE, KpYIbI, MyKa, XJIe00OyIOUYHBIE W3ICIIUS,
xJ1e0, GapaHOYHbIE CyXapHbIe U3/IeNTUs + + - - - +
Caxap ¥ KOHAUTEPCKUE U3EIHS:
Caxap-necok + - - - - +
Konautepckue caxapucTsle U3JENINs:
Opexu (MUHJANb, TPELIKUN OpeX, 3eMJISIHOM OpeX, (pucTamku,
opex cepblii Kanu(OpHUICKUI, opex NeKaH) + + - - - +
Kondets! u noobubie u3aenus, kope + + - - - -
Kaxkao, kakao-1mopoIox, moKoJa + + - - - +
[Ieuenne + - - - - -
[InogooBoIIHAS TPOIYKIIUS:
OBomu, kaprodenb, GpyKTbl, BUHOTPAL, SITOABI CBEXHE, CY-
IIEHbIE U KOHLIEHTPUPOBaHHbBIE + + - - + +
Cnenuu 1 npssHOCTH + - - - - +
Yaii + + - - - +
['pubr1 cBexue U cylieHble, KOHCEPBUPOBAHHbBIE B CTEKJISIH-
HOH Tape + - - - - +
KoHcepBupoBanHbIe (PYKTHI, SITO/bI, OBOIIH + + - - + +
’KupoBble IPOAYKTHI:
Maciio pacTUTENIbHOE, MaprapuH + + - - - +
Macno KOpoBbe, KUPBI IKUBOTHBIE + + + + - +

60




HanuTku 1 npoayKThl OpOoKeHHUS:

MuHepasbHbI€ BOJIbI, HATUTKYA HAa HACTOSIX M 3CCEHIIMSIX + - - - - -
I1vBO, BUHO, BOJIKA U APYTHE CIIMPTOBBIC HAITUTKH + - - - - -
[pyrue npoaykThl:

ITexTHH, )xeaTHUH, KpaxMall, COJIb IOBapEHHAas + - - - - -
OTpyOu MIIICHUYHBIC + + - - - +

YcnoBHBIE 0003HAUEHUS: «+)» — KOHTPOIUPYEMBIE U «-» - HEKOHTPOJIUPYEMBbIC TTOKA3ATEIIH.
[Tpunoxenue B (o6s3aTensHOE)
Hopmupyembie pu3nko-XUMHYECKHE TTOKA3aTEeNIN KYJIMHAPHON TPOIYKIIHH

HaumeHnoBanue KyIMHapHOM MPOTYKIHH MaccoBas nons . s
4 B a5 2

= e S : S5 o 3 =

5 R < T = E2E = 3

S:B B B EE|EEAGEE £ :

SES ORI B E9)85 |28 3|8

d O S = |88 | 2
[Tonyhabpukats! u3:
KapTodess U OBoIeh + + - + - + - -
Kpyn + + + - - - |-
TBOpOTa + + + + - + - -
PBIOBI + + - +* - - -+
Msca - - - - - - - +
TTHUIBI - - - +* - - - ¥
HaTypaJbHON pyOJICHON MacChl Msica + - - - - - -
KOTJICTHOM MacChl Msca, NTHUIIbI, PHIObI + + - + + - -+
MYKH + + + +* - + + -
OyJLOHBI NMUIIEBHIC + + - + - - - -
COYCBI KOHIIEHTPUPOBAHHbIE + + - - - + - |-
Kynunapssle nsnenus us:
KapTodens u oBoIIeH + + - + - - -] -
KPYIIBI + + + - - - - |-
TBOpOTa + + + + - + - -
KOTJICTHOM MacChl Msica, NTHUIIBI, PHIObI - - - + + + - | -
MsiCa ITHUIIBI PHIObI - - - + - - -] -
MYKH + + + - - + + | -
MSTKOE MOPOKCHOE + + + - - - - |-
bmrona:
XOJIOJIHbIE (3aKYCKH) + + - - - - -] -
CYIIBI + + - - - - |-
CJIaJIKUE CYTIbI + + + - - - - |-
13 KOTJICTHOM MacChl PHIOBI + - - - + - - F
U3 pyOJIeHOTO Msica + - - + - - N
M3 KOTJIETHOM MacCEI Msica + - - + + - - +
u3 KapTodens, oBouei + + - - - - -] -
bnrona ns:
KpPYIT 1 MAKaPOHHBIX U3JIEJIMA Ha MOJIOKE + + + - + - - -
6e3 MoJIoKa + + + - - - - |-
NI + + + - - + |-
TBOpOTa + + + - - + - |-
MyYHBIE + + - - - - - -
ClajgKue + + + - - - - |-
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| Mycchl Ha MaHHO# KpyIIe |+ [+ ]+ - | + | - [1-]-]

* MaccoBas 0751 TIOBapEHHOM COJIM OIpenenseTcs B nonydadpukarax u3 (UKCHPOBAHHOM
pBIOBI, B IT0STy(pabpuKaTax U3 NTHILBI IPH €€ TIO0COJIE B COJIEBOM PAaCTBOPE, MEIbMEHSX.

[Ipumeuanue — IIpu NPUTOTOBICHUU KYIMHAPHOH MPOIYKIMU BO (PUTIOPE YCTAHABIMUBAIOT
KayecTBO (ppuTropa.

[Ipn ucnonp30BaHMU B MPOIECCE NMPUTOTOBJICHUS BPEIHBIX Ul 370POBbSl XMMHUYECKHUX Be-
IIECTB YCTAHABJIMBAIOT HOPMBL: B CYJIb(UTUPOBAHHOM KapTo(dese ONpeesstoT 0CTaTOYHOe KOoInYe-
CTBO CEpHHCTOI'O aHTHJPUJA.

B kynuHapHOH npoaykuuu, BeIpaOOTaHHON C MPUMEHEHUEM KOIMUYEHHMsI, JONOJHUTEIbHO HOP-
MHUPYIOT COJIEp’KaHUE HUTPUTOB.

VYcnoBHble 0003HaYEHUS: 3HAK «+» — HOPMUPYEMBbIE TIOKA3aTENN; 3HAK «-» — HEHOPMUPYEMBbIE
NOKa3aTelIu.
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[Ipunoxenue I' (cipaBoyHOE)

Mukpobuonornyeckue napHoH MPOTYKIIMH MOKA3aTeIn HE CTaHAaPTU30BaHHON KYJIHMHAPHON MPOTyK-

07071
I'pynna xynusapHO#U 11po- Komunyectso Macca mponykra, I, B KOTOpOM IIpumeyanue
JTYKIAH Me30(UITbHBIX, HE JIONYCKATCS
as’p. u dax. , , —
aHadPOOHBIX & . = é
MUKPOOpra- g D % S % %
nnsmos KOE B | S ) cc?, g = =
1 r, He Goee | = = S = 5 S E
= 8 o 5 &8
= n g o
— s 8 =
2 E e
KynunapHas mnpoaykuus u3
HATYpPaJIbHBIX KYCKOB Msca
0e3 coycoB (»kapeHble, OT-
BapHBIC TOBSJIMHA, CBHHUWHA,
OapaHuHa, ITHULA, U3/ICIIUS U3
CyOIPOTYKTOB) 1x10* 1,0 10 | 0,1 25
Kynunaphas nponykuus u3
pyOJIeHOTO Msica C COYCOM,
OJIMHYMKKH C HAYMHKOW U3
MsCa U OBOILEH 2x10% 1,0 1,0 0,1 25
CanaTel ¥ BHHETPETHI U3 Ba-
PEHBIX OBOLIEH B HE3alpaBs-
JIEHHOM BuJie 1 0e3 noOasiie-
HUS COJICHBIX OT'YPIIOB 108 1,0 1,0 0,1 25
Canarel U3 CHIPBIX OBOIICH U 10* 0,1 1,0 - 25 E.colis 1,0 r me
¢ nobaBieHrueM GpyKkToB JTOTTYCKAIOTCS
KoMrotsl 5x10° 1,0 - - 50 E. coli ne momyc-
Kucenmu 5x107? 1,0 - - 50 karorca B 10T
Hanutkn, u3roToBisieMbl Ha 5x102 1,0 - - 50
OPEeNIpUITHIX  OOIEeCTBEH-
HOT'O MMUTAHUS
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[Tpunoxenue /|

KonnyectBo 001, moasexxamumx oToopy i (GU3NKO-XUMHUYECKOT0 aHAIN3a

No ['pynma 6mron KomuyecTBo Omro (mopuuid) wim u3e-
/1 h107051
JUIsL OIIPELIEIICHUS 1 GU3UKO-
CpeaHEen MacChl XAMHUYECKOT0 aHa-
am3a
1 2 3 4
1 XooaHble OI10a:
OyTepOpoJbl ¢ MSACHBIMU IPOAYKTAMH U TacTpo-
HOMHYECKUMH TOBApaMHU 10 mopumit -
KOHCEpBBI PBIOHBIE, OBOLIHBIE 3aKyCOUYHBIE (IIOp-
LHASIMHA ) 3 nopuuun -
cajaTbl MSCHBIE, OBOIIHBIC, PHIOHBIE, BUHETPETHI,
KpOME CcaJlaTOB U3 CBEKUX OT'YpLIOB, IOMHJIOPOB U
JIPYruX OBOLIEH 3 nopuuu 1 mopuwms
caJlaTbl M3 CBEXKHUX OrypLOB, INOMUJIOPOB U Ip.
OBOLIEH, 3alpaBiICHHbIE CMETAHOM, MallOHE30M U
JIp. IPOJYKTaMH1 3 nopiuun 2 nmopuuu
Omto/1a U3 PHIOBI U PHIOHBIX MPOAYKTOB, U3 Msca U
MSCHBIX IIPOJYKTOB 3 nopuuu 1 mopuust
MAIITEThI 3 nopuuu 1 mopuwms
CTY/IHH, 3JIMBHBIC OJIIOJIa U3 MsICa WIIH PHIOBI 3 nopuuu 2 nopuuu
2 Cymsr:
Cymnbl 3ampaBoyHble (IIU, OOPIIH, PACCOIBHUKH,
COJISIHKH, CYNBbI ¢ KapTogeneM, OBOLIAMHU, Kpyra-
MU, 00O0BBIMH ), CYTIBI-IIOPE, MOJIOUHBIE CYIIbI 3 mopuun 1 mopuumst
MSICO, ITULIA, PbIOA, OTITYCKAEMBIE C CYTIOM 10 nopuuit -
CJIaJIKH€ CYTIbI U3 CYLIEHBIX U CBEKUX (PPYKTOB 3 mopuuu 1 mopuumst
po3payHble OyJIBbOHBI C TAPHUPOM 3 nmopuun 1 mopuus
3 | bmtoga u3 peIObL:
OTBapHOMW, IPUIYLIEHHOHN, TYLICHOW, XapeHOU C
TapHUPOM, )KUPOM HIIH COYCOM 3 mopuuu 1 mopuumst
OCHOBHOE€ U3J€elue 10 nopuuit -
U3 KapeHOU pbIObI, MAHUPOBAHHON B MYyKE U Cy-
Xapsx win 6en1oi TaHUPOBKE 3 nmopuun 1 mopuus
OCHOBHOE H3JIeNne 10 nopuuit -
U3 KOTJIETHOM Macchl W pyOJeHOM HaTypajabHOMH
pBIOBI (KOTJIETHI, Te(TENU, PYJIET) C TAPHUPOM U 3 nopuuun 1 moprus
COycoM 10 nopuuit -
OCHOBHO€ H3/IeTINe
4 birona u3 msica 1 MACHBIX IPOAYKTOB, CEIBCKOXO-
3IMCTBEHHOM MTHIIBI U KPOJIUKA:
13 OTBapHOTIO, TYIIEHOTO C TAPHUPOM U COYCOM 3 nmopuun 1 mopuus
OCHOBHOE H3JIe/INE B3BemmuBarot He -
MeHee 10 mopuwmii
U3 JKapeHoro Msica — HaTypaJlbHble KPYITHOKYCKO-
BbI€, MOPLMOHHBIE HaTypalbHbIe (OudIITeKC, TaH-
TeT, 3CKaJIOI) C FTaApHUPOM 3 mopuuu 1 mopuus
OCHOBHOE€ U3JIeue 10 nopuuit -
U3 JKapeHoro Msca — HaTypaJIbHbIC TAHUPOBaHHBIE
(koTiera OTOMBHAs, POMIITEKC, IIHUIENb) C rap- 3 nopuuu 1 mopuumst
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HHUPOM 10 mopumit -
OCHOBHO€ U3/I€TINe
u3 xapeHoro Msaca (OedcTporaHos, MOKAPKA, 3 mopuuu 1 mopuus
TYJISIIL, a3y, pary), MSCHbIE TMPOIYKTHI B COyCE C
rapHUpPOM 3 nopuuu 1 mopuwms
U3 Msca HaTypalbHOro PYyOJEHOro M KOTJIETHOU 10 uznenunt Maccoii 75 T u 6onee
MAaccChl C TAPHUPOM U COYCOM HIIU KUPOM — 4 uznenus
OCHOBHO€ U3/I€TINE Maccoii 50 r — 6 us3-
JIeNUst
U3 3aleyeHHoro Mmsca (kabauku, OakIakaHbl, MO- 3 nopuuu
MHUJIOPBI, TIepel, ToayOIbl, (hapiMpoBaHHbIC Ms- 10 uznenuit 1 mopuwms
COM, 3aIl€KaHKH, PYJIEThI) C COYCOM -
OCHOBHOE M3/IeTTNe
bmona 3 xaprodens, oBomel, rpuboB, 6000BBIX,
KpYIl, MAKaPOHHBIX U3JICIIHIA:
OTBapHBIC, TPUITYIICHHBIE, TYIICHBIC, >XapCHBIC,
3aleyeHHble, 3alpaBiICHHBIC JXUPOM, CMETaHOU
HJIU COYCOM 3 nopuuu 1 mopuust
3aleKaHKy, MyJUHTH, MaKapOHHUK, KPYIECHHK,
JIATIIICBHHUK W3 BBIMICYKA3aHHBIX MMPOTYKTOB C KH- 3 mopuuu 1 mopwst
POM, CMETaHOM WJIU COYCOM 10 1
OCHOBHO€ U3/IeTIue MOPIUOHUPYEMBIX | TOPIHUOHHPYEMOE
OBOIIHBIE KOTJIETHI, 3pa3bl, KOTIETHI, OUTOUKH U3 171631 (01207 u3JIenme
KpYyI C )KUPOM, CMETAaHOW MJIK COYCOM 3 mopuuu 1 mopuumst
10 moprmit 3 u3genust
OCHOBHOE€ U3Jeiue 3 nmopuun 1 mopuus
(haprpoBaHHBIE OBOIIU C COYCOM 10 moprmit 3 u3genust
OCHOBHO€ HU3/1€IINE
birona u3 TBOpoOra:
3aMeKaHKy, MMyJAUHTH CO CMETAHOW WJIM COYCOM 3 mopuuu 1 mopuus
OCHOBHO€ M3/IeTIue 10 1
MOPIMOHUPYEMBIX | TMOPLUUOHHPYEMOE
171631 (011707 n31elme
CBIPHUKHU CO CMETaHOW WJIH COyCOM 3 mopuuu 1 mopuus
OCHOBHOE U3JIEINE 10 nopumit 3 u3nenus Maccoi
75 1. unu 6 uzaenuit
Maccoit S0 T.
Myussble Gimofa:
MeIbMEHH, BapEHUKH, OJMHBI, OJIAJIbH, OJIMHINKA
(c pasHbIM dapiieM) ¢ MacIoM, CMETaHOW U Jpy-
TUMHU IPOIYKTaAMHU 3 nopuuun 1 moprus
OCHOBHO€ H3/IETIHE:
oJaJbH, OJIMHEI, OJTMHYNKN 10 m3pemmi Onanem Maccoit 75T
— U3MeNns, OJIUHBI
maccoit 50 T — 4 us3-
enust, OJIUHIUKHU-3
U3 JICIHS
Crnankue Omona:
KOMIIOTBI 3 nopuuun 1 mopuwms
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KHCcenu GPyKTOBO-ATOIHbIE, MOJIOUHBIE 3 nopuuun | moprus
MYCCBI, KeJle, KpeMbl, CaMOYKH C CHUPOIIOM WM

COyCOM 3 nopuuu 1 mopuwms
OCHOBHOE U3JEIIHNE 10 mopuunonupy- | 1 nmopruuoHupyemoe
BBbITNICUEHHBIE clajKkue Omofa (MyAUHT, MApJIOTKa | eMbIX U3eTuil u3Jzienme
U T. JI.) C CUPOIIOM HJIH COYCOM 3 nopuuun 1 nopuus

10 mopunonupy- | 1 nopuuoHupyemoe
OCHOBHO€ U3/I€TINE €MBIX U3JeNni u3jenue

- 100 r

CUPOII

I'opsure HaUTKU:
HaTypaJbHBIN KO(e U3 aBTOMAaTHUECKUX 3IEKTPO-

kodeBapok 3 nopuuu 1 mopuwms
U3 OOBIYHBIX JIEKTPOKO(GEBAPOK W TMPH HAIUIUT-

HOM Bapke 3 nopuuu 1 mopuwms
qaun - 1 mopuust
Kode, Kakao ¢ MOJIOKOM - 1 nopuus
MOJIOKO KUIISTYEHOE - 2 nopuuu
X0JI0/1HbIE HATIUTKU:

U3 TUIOJIOB, ATOJ, GUPMEHHBIE KOKTESHIIH 3 nopuuu 1 mopuust
KOKTEIIN C MOJIOUHBIMU NPOTYKTaMHU 2 nopuuu 2 nopuuu
KOKTEMJIM AJIKOT'OJIBHBIE, KPIOIIOHBI 2 nopuuu 2 nopuuu
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MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHMA
POCCUMCKOU ®EJIEPALINN
denepanbHOE roCcy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTeNbHOE YUPEXKICHUE
BbICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»
[Isturopckuit uactutyt (punmman) CKOY

Meroanuyeckue yKasaHus
M0 OPraHU3allUU U TPOBEACHUIO CAMOCTOSITEIIbHON PabOThI
1o JucHUILIMHE: «MeToIbl HCCIeI0BaHuUs ChIPhS U MPOAYKTOB
0O0I11IECTBEHHOT'O MUTAHUS TSI CTYJICHTOB
HarpaBieHus: noarotoku 19.03.04 TexHonorus npoaAyKUUMy U OpraHu3aLus
OOIECTBEHHOTO MUTAHUS
HampaBlIeHHOCTH (poduiib) TexHOMOTHS U OpraHU3alKs PECTOPAHHOTO Jela

[Taruropck, 2025 .
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Conep:xkanue

Beenenue
1. Obuas xapakTeprcTUKa CaMOCTOSTEIbHON Pa0OThI CTYACHTA IPU U3YYCHUH TUCIUILIN-
HBI «MeTObI HCCIIEIOBAHUS CHIPhS U IPOJYKTOB OOIIECTBEHHOTO ITUTAHMSD)
2. [Inan-rpadux BHIMOIHEHUS CAMOCTOSTEIILHON pabOThI
3. KoHTponbHbIE TOYKU U BU/IbI OTYETHOCTH 110 HUM
4. Metomyeckue peKOMEHAalUU M0 U3YYEHHIO TEOPETUYECKOro MaTepuana
5. Meroanueckue ykazaHus (1o Buzaam paloT, MperyCcMOTPEHHBIX pabodel mporpammon
JUCITUTITAHBI )
6. Meronuueckne yKa3aHus 10 HOATOTOBKE K IK3aMEHY
7. CHUCOK PEKOMEHAYEMOU JINTEPATYPhI
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BBenenue

I[I/ICL[I/IHJII/IHEI ((MCTOZ[BI HCCIICA0BaHUA ChIPb U IPOAYKTOB O6IJ.[€CTB€HHOF0 IIUTAaHUA ABJISA-
€TCsl BayKHOM AJid IOATOTOBKKU COBPEMCHHOI'O TCXHOJIOra. Brimonnenne HHIUBUAYAJIbHBIX U TBOPYC-

CKHMX paboT IO TaHHOHW JUCITUIUIMHE TECHO CBSI3aHO C ayJIMTOPHOU pabOTOM.

Henp nucuumminabl « MeTOIbl UCCIIEI0BAHUS ChIPbS U IPOJYKTOB OOIIECTBEHHOTO MUTAHUS):
1. IIpuoOpeTeHune TeopeTHuyecKUX 3HaAHUM B 00JACTH NMPUMEHEHHUs METOJOB aHajIu3a MHIIe-
BBIX MIPOAYKTOB, 0TOOpa Mpo0 Ui aHAJIN3a CHIPBS, MUIIEBBIX MPOJYKTOB M MPOIYKIIMHA OOLIECTBEHHO-

IO IIUTaHUs:.

2. V3ydenue COBpeMEHHBIX MCTOYHMKOB MH(POPMALUU MPU HCCIECAOBAHUH KauyecTBa MPOIYK-
TOB IIUTAHMS; IPOBEICHUN YKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUMN.
3amauaMu OCBOCHHUS TUCHMIUIMHBI «METO/bl HCCIeIOBAHUS ChIPhSl M MPOIYKTOB OOIIECTBEH-
HOTO NMUTaHUS» SABJIAETC (GOPMUPOBAHUE 3HAHUM, YMEHUH U HABBIKOB I10 CIEAYIOILUM HalpaBJIEHUSIM

JIESITENILHOCTH
1. OneHka KayecTBa NUUIEBBIX MPOAYKTOB.
2. [To3nanue METOI0B UCCIIEIOBAHUM MUIIEBBIX MPOIYKTOB.

BaxkHoe 3HaueHHEe caMOCTOSATENbHON pabOThl CTYIEHTOB NMPU M3YyYEHUH Kypca O0OYCIOBICHO
HAJIMYHEM OOJIBIIIOTO KOJMYECTBA MPOOIEMHBIX M JUCKYCCHOHHBIX BOIPOCOB, TPEOYIOIIMX TBOpYE-
CKOTO MOJXO0/a, IIMPOKOT0 UCIIOIb30BAHUSI CIICHUAIBHOMN JIUTEPATYPHI U €€ INTyOOKOTO OCMBICIICHUSI.

B pesynbraTe caMOCTOSTENFHOTO H3YYEeHHUS TUCIMILIMHBI 00yJaromUics JOKEH MPHoOpecTr

CJICAYIOMIUC KOMIICTCHIIUU:

Coneprxkanre KOMIETECHIIUU

Kon, popmynuposka
KOMITETCHIHT

Kon, popmynmpoBka nnaukatopa

[Tnanupyemble pe3yiib-
TaThl O0y4YEeHHUS IO JUCLH-
IUTMHE, XapaKTepU3YIOIIne

sTansl GOopMUPOBAHUS
KOMITETEeHIINH, MHIUKATO-
poB

I1K-7. Cnoco0eH npoBOANUTH
nabopaTOpHBIE  HCCIIE0BA-
HUs OE30MacHOCTH M Kaue-
CTBa ChbIpbs, mNonydaldpuka-
TOB M TOTOBOM MNPOJIYKIHU
OOIIECTBEHHOIO  IMUTaHUS
MaccoBOI'0 M3TOTOBJIEHUS U
CTEMANM3UPOBAHHBIX  ITH-
IIEBBIX TMPOIYKTOB B COOT-
BETCTBHH C pETJIAMEHTaMH,
CTaHIApTHBIMH  METOJUKa-
MH, TpeOOBaHUSIMU HOpMa-
TUBHO-TEXHUYECKON  JIOKY-
MEHTaluu, TpeOOBaHUIMU
OXpaHBbl TPyJla U HKOJIOTHYE-
CKOi1 Oe3omacHOCTH

NJ-1nk-7 Beimonuser naGopaTtopHble Hc-
CJIEZIOBAHUS MO0 PEKOMEHTYEeMbIM METO/IH-
KaM B COOTBETCTBHU C perIaMeHTaMH,
CTaHJAPTHBIMH METOJWKaMH, TpeOOBaHM-
MU HOPMaTHBHO-TEXHUYECKON JTOKYMEH-
TaIMH, ¢ TPeOOBAaHUSAMH OXpaHBI TpyJaa U
HKOJIOTUYECKOM 0e30MacHOCTH, COCTaBIIfA-
€T OMHCaHWe IMPOBOJAWMBIX JKCIIEPHMEH-
TOB

Oco3HaeT METOIMKU B
COOTBETCTBUU C perjia-
MEHTaMH, TpeOOBaHUSIMHU
HOpPMAaTUBHO-
TEXHUUYECKON JOKyMEH-
Talluu, aHaJIM3UPYeT Jia-
OopaTopHbBIE HCCIeI0Ba-
HUA AU BKCHCpI/IMCHTBI.

NJI-2nk-7 AHanM3UpyeT pe3ysbTaThl Mpo-
BEJICHHBIX HKCIEPUMEHTOB JJIsI COCTaBIIE-
HUSL 0030pOB, OTUETOB U HAYYHBIX MyOJIH-
KallMii; BJIaJICHUEM CTaTHCTHYECKHMH Me-
TOJIaMU M CPEJICTBaMU OOpabOTKH IKCIIe-
PUMEHTAJBHBIX JAHHBIX TPOBEACHHBIX
HCCIIeIOBaHUM

AHanusupyer pesyibTa-
Thl TIPOBEIEHHBIX JKCIIe-

PUMEHTOB, YUUTHIBACT
METOABl M CpEeICTBa 00-
paboTku JKCIIEPUMEH-

TaJIBHBIX JaHHBIX ITPOBEC-
JCHHBIX HCCJIe,[IOBaHI/Iﬁ.

[TK-8. Cmocoben opranu3zo-
BaTh KOHTPOJIb 3a oOecreye-
HUEM KadecTBa MPOIYKIIUU U

yemyr

NJ-1nk-s8 Opranusyer MeponpHsThs, M03-
BOJIAIOIIAE IIPOBECTH OLCHKY KadecTBa
MPOU3BOIMMBIX MOITY(paObpHUKAaTOB U TOTO-
BOM MPONYKLIHMH JUISl PA3IUYHBIX BUIOB
MIUTaHUs, OKAa3bIBAEMBIX YCIIYT MPEAIPUs-
TUSIMU TUTAHUS

AHanusupyer Huccieno-
BaHUsI TOTTy(pabprUKaTOB U
TOTOBOM NPOAYKLUU IIPH
OILICHKE Ka4yecTBa.
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1. O0masi XapaKTepUCTHKA CAMOCTOATEbHOI Pad0ThI CTYIeHTA NPU U3YYeHNH TUCIUTIIHHbI
«MeToabl HCCIeI0BAHUS CHIPbSI U MPOAYKTOB 001IIeCTBEHHOI0 MM TAHUS

Hucuummna «MeToabl UCCIE0BAaHMS ChIPbs U MPOJYKTOB OOIIECTBEHHOTO MUTAHUS» OTHO-
CHUTCS K IUCUUIUITMHAM YacTd, GOPMUPYEMON ydacTHUKaMH 00pa3oBaTeIbHBIX OTHOLIeHHH Ooka b1.

Ee ocBoeHme mpoucxoauT B 5 ceMecTpe st 09HOM (popMbl 00yueHUs.

CamocrosTenbHas paboTta — 3T0 paboTa CTYJIEHTOB MO YCBOCHHIO 00s3aTeNbHOM M CBOOOJHO
moJrydaeMoi mHpopMaIuu mo camoodpazoBanuto. Takas Gpopma oOyueHus: MpUOOPETAET B HACTOSIIIEE
BpeMs aKTyaJIbHOCTh M 3HaUMMOCTh. E€ yHKIMelH aBnseTcs obecreueHrne XOpoIero KauecTBa ycBoe-
HUS 3HaHUW, yMEHUH, HABBIKOB CTYJIEHTAMU 10 W3y4aeMol aucuuiinie. B kadectBe hopm 1 MeTOI0B
BHEAYJAUTOPHOU PabOTHI CTY/IEHTOB SBJISIETCS CaMOCTOSsITENIbHAs paboTa B OMOIMOTEKE, KOHCIIEKTHPO-
BaHue, paboTa CO CHEHHATbHBIMH CJIOBAapsIMH U CIPAaBOYHUKAMHU, pACIIMPEHHE MOHATUHHO-
TEPMUHOJIOTHYECKOTO armapara, Halmucanue pedeparoB, TOKIAI0B, COOOLICHUN, BBITOJHEHUE KOH-
TPOJIBHBIX, KYPCOBBIX U JUIUIOMHBIX paboT.

Texyias arrectanusi CTyJ€HTOB IIPOBOAMUTCS MPEINOJaBaTeIeM, BEAYIIUM J1a00paTOpHbIE 3a-
HATHUS TI0 JUCHUILTMHE, B CIeAyOIHX (opMax: oTyeT (MMChMEHHBIN), coOeceToOBaHHe.

[lenbto MOArOTOBKM K J1a00paTOPHBIM 3aHATUSAM SBIISETCS MMCbMEHHBIN OTYET B BUJE paboueit
TeTpaau mo jabopaTopHbIM paboTaMm. 3agauyaMy MpU IMOATOTOBKE K JAOOPATOPHBIM 3aHATHIM —
oopmieHrE pe3ybTaTOB OIBITOB JIAOOPATOPHON PaOOTHI AUCIUTLTAHEI.

Llenpro MOArOTOBKU K CAaMOCTOSITEIIbHOMY U3YUYEHUIO JIUTEepaTypshl 1o Temam Nel-9 nucuumnnm-
HBI SIBJSIETCSL COOECEIOBaHUE C MIPEIOIaBaTeNIeM 110 TeMaM TEOPETHYECKOTo MaTepHraia. 3a1adaMu Ipu
MIOATOTOBKE K CaMOCTOATEIbHOMY M3YUYEHHUIO JuTeparypsl no teMaMm Nel-9 nucuMIuiMHbl — KOHCIEK-
TUPOBAHUE CTYJEHTOM TEM JIUCLUIUIMHBI.

Hayuno-meopemuueckuii ypogenv codepxcanusi. B pabore HE0OX0IUMO 00OCHOBAHHO H3JIO-
KHUTh TEMY, [IPEICTABUTh COOCTBEHHYIO MO3UIIMIO 110 Mpodeme.

Teopernueckue MoONOKEHUS TOJDKHBI OBITH TIOKa3aHbI Kak 0000IIeHNe, BRIBOJ K (aKTHUECKO-
My Marepuaity, a (akTHYeCKUi MaTepuall — KaK WIIIOCTpaIMs, KOHKPETHU3alusl TEOPETUYECKHUX IOJI0-
YKEHHI.

Ceasb meopuu ¢ npakmuxoti. B paboTe A0/KHA OBITH pacKpbiTa MpakTHUECKass 3HAYUMOCTb
000CHOBAaHHBIX TEOPETUYECKUX IOJIOKEHUH, TPOSBIEHO YMEHUE aBTOpa yBS3aTh UX C JKU3HBIO, B TOM
YKCJIE M CO CBOMM HAIIPABJIEHUEM IIOJITOTOBKH.

CamocmosmenbHoOCmb 1 MBOPUECMB0 8 PeUleHUU U UZTOHCEHUU PACCMAMPUBAEMBIX BONPOCOS.
PaboTa He MOXeT OBITh pPe3yNbTaTOM MEPENUCHIBAHUS C OJHOTO HCTOYHHMKA, OHA JIOJKHA OBITh HTOIOM
M3Y4EHHUs OOLIMPHOro MaTepuaa, CoIepKaTh MbICIIM U PEKOMEHAllMK aBTOpA.

Iloobop u uzyuenue numepamypuol. Ilpu nondope IuTepaTyphl CIeIyeT OPUEHTHPOBATHCS HA
HCTOYHUKH, U3/IaHHbIE B MOcienHue rojpl. Eciiu B IuTepaType OTCYTCTBYET €AMHas TOUKa 3pEHUs 10
TOMY WJIM HHOMY BOIIPOCY, CTYAEHTY HEO0XOAUMO HU3JI0KUTh B3TJIs1/Ibl aBTOPOB U C/AEIATh MOIBITKY MX
KPUTHYECKON OIICHKH, BBICKAa3aTh CBOE JIMYHOE MHEHHUE IO JJAaHHOMY BoIlpocy. B 3akitouenun usna-
Tar0TCsl OCHOBHBIE BBIBO/BI 110 IAHHOMY BOIIPOCY.

Heo6xoauMo cocTaBuTh T1aH, BKITFOUAKOIMKMA 2-3 Bompoca. Tema uznaraercsi B COOTBETCTBUU C
IUTAHOM, JIENIAIOTCS BBIBOIBI. 3aBepIiaeT padoTy CIUCOK JuTepaTypsl. Heo6xomumo 1o0uBaThes BHYT-
PEHHE CBSI3U paccMaTpUBAaEMBbIX BOIIPOCOB, a TAKXKE IMOCIEI0BATEILHOCTH B U3JI0KEHUH KaX10Tr0 BO-
mpoca.

[uTaTe! U3 paboT 3aKIIIOYAIOTCS B KaBBIYKHU, MTPOITYCKHU CJIOB B HUX OTMEYAIOTCSI MHOTOTOUYHEM,
IIPU 3TOM HAJI0 CIEIUTh, YTOOBI COKpAIIEHHs] HE UCKaXalld CMBICT UTAThl. [Ipu ncnoab30BaHUM 1IH-
TaT ¥ QP HE0OXOIUMO JeNIaTh CCHUIKY.

B koH1e paboThl pUBOAUTCS NepedeHb (PaKTUUECKU UCIOIb30BAaHHOM IuTeparypsl. cTouHM-
KOB JIOJDKHO OBITH HE MeHee 5. B crucok ucnosip3yemMol TuTepaTyphl BKIOYAIOTCS JIUIIb T€ UCTOYHH-
KU, KOTOpbIE ACHCTBUTENHHO UCTIONB30BATHCh. CIICOK COCTABIISETCS B aj()aBUTHOM MOPSIKE.

Jlnst mpaBUiibHOTO OopMIIeHUsT OHOIMOTrpaueckoro CrucKa MCIOIL30BAHHOW JTUTEPATYPHI
HEO0XOAUMO CBEPUTHCS C IPUBECHHBIM CITUCKOM B IAaHHOW METOAMYECKON PEKOMEHJAIHH.
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2. MeToau4eckne peKOMEeH/IAIUH 10 H3YYEeHHIO TeOPEeTHYECKOr0 MaTepuaJsia

I[JISI yCHICUIHOTO OCBOCHHA AUCHUILIIMHEIL, HGO6XOI{I/IMO CaMOCTOATCIIbHO JACTAaJIbHO HU3YYUTH
MpEACTAaBICHHBIC TEMBI 110 PEKOMCHAYEMBIM HCTOYHHUKAM I/IH(bOpMaI_II/II/I.

Bonpocwt onsa cobecedosanus

1. Opranuzanys ¥ MPoBeJeHNE KOHTPOJISI Ka4yeCTBa MIPOAYKTOB MUTAHUS.
2. Krnaccudukanus MeTo10B aHaIu3a ChIpbs U IPOAYKTOB TUTAHMUSL.
3. AOGCOpOIIMOHHAS CTTEKTPOCKOITHS.
4. Knaccugukanus ciekTpaabHbIX METOIOB.
5. Omnpenenenun mokaszatens npesomieHus (pedpakun).
6. W3mepenune BeTUUMHBI yTIIa BPALICHUS TUIOCKOCTH TOJIIPU3AIMU CBETA IIPU TPOXOKIC-
HUU €T0 Yepe3 ONTUYECKU aKTUBHBIEC BELIECTBA.
7. Xpomatorpadus pacrpeeauTeIbHasl.
8. Xpomartorpadus aacopOImoHHasl.
9. Xpomarorpadust HOHOOOMEHHaSI.
10. Xpomatorpadus reyb-QrIbTpauoHHasl.
11. Knaccudukanust CTpyKTypbl JUCTIEPCHBIX CHCTEM.
12. Onpenenenre HauboIe€e CYyIIECTBEHHBIX PEOJIOIMUECKUX KOHCTAHT IIOCPEICTBOM CIIe-
[UATBHOTO MEXaHUYECKOT0 BO3/ICUCTBUS HA UCCIEAYEMOE TEJO.
13. OcHOBHBIE TIPUKIIATHBIC METO I OIICHKU Ka4eCTBA MUIICBBIX MPOJTYKTOB.
14. Omnpenenenue BIarocBsA3bIBaOIIEH ClIOCOOHOCTH MUIIEBBIX MPOIYKTOB.
15. OnpeneneHne BIaroyaep>KUBaoIIei ClIOCOOHOCTH MUIIEBBIX TPOTYKTOB.
16. Omnpenenenue KUPOYyIEP>KUBAOIIEH CIOCOOHOCTH MUILEBBIX MTPOIYKTOB.
17. Omnpenenenue reneoopa3yromiei CnocCOOHOCTH MUIIEBBIX TPOTYKTOB.
18. KauecTBeHHBIN aHANIN3 YTTIEBOIOB.
19. OU3NKO-XUMUYECKHAE METO/IbI aHAJIN3a MUHEPAJIbHBIX BEIIECTB - ONTHUECKUE.
20. Knaccudukanus conuoaornyeckiux MeTo10B.
21. CoBpeMeHHbIE METOIbl OOHAPYKEHHSI U OTIPEJIEIICHHUs COJIep>KaHUsl MUKOTOKCHHOB B
MUTIEBBIX MPOTYKTaX.
22. CoBpeMeHHbIE METO/Ibl OOHAPYKEHUS U OTIPEIeNICHUs COJIEp>KaHUsI KOHCEPBAHTOB B
MUTIEBBIX MPOTYKTaX.
23. CoBpeMeHHbIE METO/Ibl OOHAPYKEHUSI U OTIPEIeNICHUs COJIEP>KAaHUS TSHKEIBIX METAIOB
B ITUIIECBBIX MPOJTYKTaX.
24. OMUCCHUOHHAsI CIIEKTPOCKOTIIHS.
25. Knaccudukanms MeTo10B onpeiereHus: OSIKOBBIX BEIECTB.
26. OcHOBHBIE METOBI OTIPEACTICHUS COJEPKAHUS KUPa B MUIIEBLIX MPOYKTAX.
27. KonuuecTBeHHbIN aHATHN3 YTIEBOIOB.
28. Merton ornpeneneHus KapoTHHA.
29. Meron onpenenenus BuTamuHa Bl.
30. MerTon ornpeienicHUs BUTaMuHa B2.
31. OU3NKO-XUMUYECKUE METOBI aHAIIM3a MUHEPAILHBIX BEIIECTB - DIIEKTPOXUMUYECKUE.
32. [IpuMeHEeHHE pacueTHBIX METOOB MIPH MPOCKTUPOBAHUH TTPOTYKITHH.
33. XapakTepucTruKa SKCIIEPTHBIX METO/IOB.
34.
Oyenounvle cpedcmea 0isi NPOBEPKU YPOBHA CPOPMUPOBAHHOCU KOMNEMEHYULL
Ho- Kom-
Mep IIpaBumnb-
sama- | Helii oTser Coneprkanue Bormpoca neTeH-
s
HUS
1 Ha xakue deTbipe OCHOBHBIX 3Tama MOXET ObITh pa3out iro6oii skc- | [1IK-7
' NIEPUMEHT?
2. Kaxk onpenensitor KoIM4ecTBO MaHUPOBKHU U BBIXOJ Msica, pbIObI, iTu- | [1K-7
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IIbI, KPOJIMKA — B M3JICIUAX C JBOWHON MaHUPOBKOW (MyKa, JTbE30H,
cyxapm).

3 Kak onpenensioTr noaHoTy BioxeHUs GPyKTOB B KOMIOTH U cnaa- | [1IK-7
' KHE CYIbI?
4, Yro TaKoe JIIOMUHECIICHIIUA? I1K-7
5. Urto takoe dayopecrieHnus? I1K-7
Kak ¢ nmomo1ipto JIFOMMHECIIEHTHOTO METO0/la MOYKHO CyIuTh o cte- | [IK-7
6. [IEHU CBEKECTH KYPUHBIX SHII (10 U3MEHEHUIO I[BETa U UHTEHCUBHO-
CTH CBEUYECHUS)?
7. Uto onpenenseT noka3aTeiab — KUCIOTHOCTb? [1K-7
8 Ha ueM ocHOBaHO ompeneneHue cojepkaHus Biaru BeicymmuBanuem | [1IK-7
' JI0 TIOCTOSTHHOM Macchl (apOUTpaKHBIN METOT)?
9 JU1g KakuX METO/10B KOHTPOJISI IIpH OIpeiesieHuH coaepxanus cyxux | [1IK-7
BEIIECTB MPUMEHsIETCS pedpakToMeTpudecKuii Mmetoa?
10 Kak ompenensiercss comepkaHue cyxux BemiecTB pedpakromerpuue- | [1K-7
' CKHUM METOL0M?
11 Ha uem ocnoBan meron Keenpaans — onpenenenus 6enka B npoayk- | [1IK-7
' Te?
12 Ha uyem ocHoBan konopumerpudeckuii Meton ompenenenust 6enka | [1IK-7
' (meton Jloypm)?
13 Ha yem ocHOBaH yCKOpEHHBIH 3KCTPaKIIMOHHO-BECOBOM mMeto ompe- | [TK-7
' JeIeHus Kupa’?
14, Kakum MeTozoM onpeesnsroT cojiep>KaHue MUIIEBbIX BOJIOKOH? I1K-7
15. J1y1s1 uero npuMeHsieTCs IIMaHUAHBIA METOH? I1K-7
16. Ha yem ocHOBaH apOuTpakHbIM MeTo 1 onpezienienus: Butamuna C? I1K-7
17. B kakux nponykrax u 6ao1ax onpenensitor BuraMmus C? I1K-7
18, OcHoOBHbIE TPYIIIBI MPOJYKTOB MUTaHUs A oOoramenust Buramu- | [TK-7
HaMU:
19 Jlia ompeneneHns KakKMX MUHEPAJbHBIX BEIIECTB B Mpoaykrax uc- | [1IK-7
' M0JIb3YIOT (DOTOMETPUYECKUI aHaIU3?
20 Ha uem ocHoBaH MeTon oOOHapyXeHHsI KpacHOro cunrermueckoro | [1K-7
' Kpacurens (amapaHTa, aHUJIMHOBOT'O KpacUTens?
21 Kakumu 1Bymst ciocobaMu MOKHO MTPOBOIUTH MUHepanm3anuio s | [1K-8
' aHaJIM3a MUHEPAJIbHBIX BEIIECTB B MPOAYKTAX?
22 Ha uem ocHOBaH MeToJ omnpejaeNieHUs] Hamuuus Kpaxmanocoaepxka- | [IK-8
' IIMX HATIOJHUTENEH B MSICHBIX HATYpaIbHBIX PYOICHBIX H3ACTUSIX?
Meron onpeneneHuss KApOTUHOMAOB OCHOBAaH Ha [1IK-8
23. U3MEPEHUN MAacCOBOM KOHIEHTpPAllMM KApOTHHOMIOB B PpacTBOpE
STHJIOBOTO CIIHUPTA.
JlJis onipeiesieHusl MacCOBOM JIOJTM caXapo3bl B MOJIOYHBIX cMmecsx u3 | [1K-8
aHaJTMTUYeCKON MpoOkl oTBemuBaoT 10 I MPOAYKTa ¢ MOTPEIIHOCTh
24. He Ooniee T, MEPEHOCAT Yepe3 CyXyr BOPOHKY B MEPHYIO KOJOY
BMecTUMOCTREIO 100 CM3, npunuBatot 50 om® JUCTHJUTAPOBAHHOMN BO-
JIbl M OCTaBJISIIOT Ha 15-20 MUH nepuoandecKky B30aJIThHIBAS.
Jlnst mepeBojia KOJTMYECTBa a30Ta B cojepkaHue Oenka ucnons3yroT | [1K-8
K03 HULIHEHT:
25, 2) 6,0
0) 6,15
B) 6,25
r) 6,20
26. ITpu kakoil Temmneparype OnpeaelsioT Biary MerooM yckopenHnoro | ITK-8
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BBICYIIMBAHUS B CYUIMIIBHOM IIKa(y?
a) 150°C
6) 130°C
B) 180°C
B) 100°C

Omun rpanyc COOTBETCTBYET 00BeMy (cM®) BogHOro pac- | ITK-8
TBOpa THAPOKCHAA HATpUs KoHIeHTpauuei 0,1 Mois/amM°, Heob6Xo-
muMBbIiA s HeliTpamusanuu 100 1 (100 cm®) uccneyeMoro mposyk-
Ta.

217.

CBexue KypuHbIe siiilla ¢ 0enoil ckopiymnoil mMeroT uHTeHcuBHyHo | [1K-8
28. (bayopecleHIno, MpU XpaHEHUU UBET (IIYyOpECICHITUN
CTaHOBHTCS TOJIYOBIM.

OTKJIOHEHHE MacChl MPU B3BEIIUBAHUU OfHOTrO Omona (u3xenus) He | [TK-8
JIOJKHO TTPEBBIIIATh
a) 3%

0) 5%

B) 10%

r) 8%

29.

KoHTpons mMaccel mMpoAyKIMU MPOU3BOIAT IyTeM B3BemmBaHus Ha | [1K-8
BecaxX HACTOJBbHBIX IM(epOIaTHhIX: NpH B3BemMBaHUU 10 mwT — co
30. IIKaJION 710 | KT, ¢ MOTPEIIHOCTIO He 0oJiee & T, MPH MOIITYYHOM
B3BEIIMBAaHUM — cO mKanoi 10 200 r, ¢ MOrpenrHOCThIO He Oojee +1
I.

Kpumepuu oyenusanusa komnemenyuii

OneHka «OTJIIMYHO» BBICTABIISAETCS CTYHEHTY, €CJIM CTYJEHT OCO3HAET METOAMKH B COOTBET-
CTBUU C PErIaMEHTaMH, TpeOOBaHUSIMU HOPMAaTHUBHO-TEXHUUYECKON JOKYMEHTAIuH, aHaJU3UpyeT Ja-
OopaTopHbIE UCCIIEOBAHMS M SKCIEPUMEHTBI; aHAJIU3UPYET PE3yJIbTaThl MPOBEIEHHBIX HKCIEPUMEH-
TOB, YUYHUTBIBAET METO/bI M CPEICTBA 00OPAaOOTKU HKCHEPUMEHTAIbHBIX JaHHBIX MPOBEIEHHBIX HCCIIe-
JIOBaHMI; aHATU3UPYET UCCIeI0BaHus oaypadpruKaToOB U TOTOBOM MPOAYKIIMHU MPU OLIEHKE KauecTBa.

OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIM CTYIAEHT OCO3HAET METOJUKU B COOTBET-
CTBUU C PErIaMEHTaMH, TpeOOBaHUSIMU HOPMAaTHUBHO-TEXHUUYECKON JOKYMEHTAIuH, aHaJU3UpYeT Ja-
OopaTopHbIE UCCIEIOBaHUS U SKCIIEPUMEHTHI; aHATU3UPYET Pe3yIbTaThl MPOBEACHHBIX IKCIEPUMEH-
TOB, YYUTBIBAET METOJIbI U CPEACTBAa 00pPabOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX MPOBEACHHBIX HCCIe-
JIOBaHUil; aHAIM3UPYET UCCIeT0BaHUs MOIypaOpUKaToOB U TOTOBOM MPOAYKLMHU IPU OLIEHKE KayecTBa,
HO donyckaem OwuoOKu.

OrneHka «yl0BJIETBOPUTENILHO» BBICTABISIETCA CTYAEHTY, €CIH CTYIACHT HeOOoCmamoyHo OCO-
3HAaeT METOJMKH B COOTBETCTBUH C PErilaMEHTaMH, TPeOOBAaHUSAMHM HOPMAaTHBHO-TEXHUYECKOH JOKY-
MEHTAlH, aHAIU3UPYeT Jab0opaTOpHbIE UCCIENOBAHUS M SKCIIEPUMEHTHI; aHAM3UPYET PE3ybTaThl
MIPOBE/ICHHBIX HKCIIEPUMEHTOB, YUMTHIBAET METO/IbI M CPEICTBA 00PaOOTKH IKCIIEPUMEHTAIBHBIX JaH-
HBIX MPOBEJICHHBIX HCCIEI0BaHUMN; aHATTU3UPYET UCCIeI0BaHus Mony(adpuKaTOB U TOTOBOM MPOAYK-
LMY TIPY OLIEHKE KauyeCcTBa.

OrneHka «Hey/10BIETBOPUTENIbHOY BBICTABISETCS CTYAEHTY, €CJIU CTYJAEHT ¢1a00 OCO3HAET Me-
TOJIMKU B COOTBETCTBHH C periiaMeHTaMH, TpeOOBAHUSAMHU HOPMAaTHUBHO-TEXHUYECKOW JOKYMEHTAIUH,
aHaJIM3UpyeT 1abopaTOpHbIE MCCIEIOBAaHUS U DKCIEPUMEHTHI; aHAIU3UPYET pPe3yNbTaThl NMPOBEACH-
HBIX KCIIEPUMEHTOB, YYUTHIBAET METO/bI U CPeACTBa 00paOOTKH IKCHEPUMEHTAIbHBIX JaHHBIX MPO-
BEJICHHBIX HCCIIEJIOBAHUI; aHAJIU3UPYET HCCIeA0BaHUS MOITy(hadprUKaToB U FOTOBOM MPOIYKIUHU TpU
OLIEHKE KauyecTBa.

OreHKa «3aYTeHO» BBICTABIIAETCS CTYJCHTY, €CIU MPHU COOECEOBaHUM CTYICHT PACKPHIBAET
BOMPOCHI 10 TEMAM JUCLUUIUINHBI, HE IOIYCKaeT IpyObIX OMIMOOK IMpPU M3JI0KEHUH MaTepualla; Xopo-
110 OPUEHTUPYETCS: B TEPMUHAX.
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OmeHka «HE 3a4TEHO» BBICTABISETCS CTYACHTY, €CIIH NMPU COOECETOBAaHNHU CTYACHT JOIYCKAeT
rpyObie OHOKH MPU U3JT0KEHUU MaTepuana.

Memoouueckue mamepuanvl, onpedensowue npoyedypvl OYeHUBAHU 3HAHUU, YMEHU, HAGbL-
KO8 U (unu) onvima 0esimenbHOCMU, XapaxKmepusyouwux 5mansvt opmMuposanus KomMnemeHyui

[Tpouenypa mpoBeeHHs JAHHOTO OIICHOYHOT'O MEPOIPHUSTHS BKIIFOUAET B Ce0Sl BOMPOCHI ISt
co0eceoBaHus, KOTOPBIC MO3BOJISIFOT OIEHUTh OTBETHI CTYACHTOB IO TEMaM JAUCIUILTUHBI «MeTo bl
UCCJIETOBAHUS ChIPbS U MIPOYKTOB OOIIECTBEHHOTO MUTAHUS.

[IpennaraeMbie CTyIEHTY BOMPOCHI ISl cOOECEIOBAHUS MMO3BOJISIFOT MPOBEPUTH KOMITCTEHITUH:
[TIK-7; TIK-8. Bompocsr miist cobecenoBanusi MOBBIIMICHHOTO YPOBHS OTIWYAIOTCS OT 0a30Boro Oosee
rIIyOOKUMHU 3HAHUSIMU MaTepuaa.

JlJis MOATOTOBKHM K JTAHHOMY OLIEHOYHOMY MEpPOIPHUITHIO HEOOXOAUMO 5 MUHYT, B TEUCHUE
JAHHOTO BPEMEHHU OyZIeT MPOBOAMUTHCS Oecesia Co CTYACHTOM B IMAJIOrOBOM PEKUME.

[Ipu moAroTOBKE K OTBETY CTYACHTY MPEIOCTABIISAETCS MPaBO MOJIH30BAHUS HOPMATUBHBIMHU JI0-
KYMEHTaMH ¥ CIIPAaBOYHBIMU TaOJIUIIAMHU.

3. Meroauyeckue ykazaHus (1o BuaaM padoT, mpexycMOTPeHHBIX pado4eil mporpaMMoii quciu-
IUIHHBbI)
MeTtoauueckre yKazaHds MO BBIIOJHEHHUIO JIAOOpaTOPHBIX paboOT MO AUCUUIUINHE «MeTOobI
WCCJICTIOBAHMS CHIPBSI U MPOJYKTOB OOIIECTBEHHOT'O MUTAHUS» JUJIS CTYJACHTOB TI0 HAIIPABJIICHUIO TIOI-
rotoBku 19.03.04 TexHonmorust npoAyKIIMK U OPraHU3AIHs] OOIIECTBEHHOTO MUTAHUSI.

4. MeTonnyecKkue yKa3aHusl 10 MOATOTOBKeE K IK3aMeHYy
I[Jlfl JOTUCIHUITIIINHBI ((MCTOI[I)I HUCCICOOBAHUS CI)IpI)ﬂ n HpOIIyKTOB 06H_I€CTB€HHOFO IIUTAHU))
MPEYCMOTPEH 3a4€T C OICHKOM.

5. Pexomenayemasi J1uTepaTypa 4 MHTEPHET - pecypchl:
OcHoBHas JuTepaTypa:
1. To6peiauna, A.®., Kpusnona, E.C., Topcyesa, E.Jl. ®U3nko-XuMHU4YECKUE OCHOBHI aHAIH3a
numy: YueoHo-meroaunueckoe rmocooue. — M3parens: KI'TY, 2010. — 79 c.
2. ManeeBa, 3., KpaxmaneBa, T. TeXxHOXUMHUYECKHI KOHTPOJIb MPOIYKTOB CHELUAIBHOIO
HazHaueHus:: YuebHoe nocodue, Y. Yacts 1. [IpoaykTsl gerckoro nutanusi. JlabopaTopHbIA MpakTH-
kyM M3parens: OI'Y, 2012. — 152 c.

JlonoJiHUTeIbLHAS JTUTepaTypa:

1. TonyGesa JI.B., Cmonbsckuii .M., bornanosa E.B. Meroasl uccienoBaHusi cocraBa u
CBOMCTB CBIPbSl U MOJIOUHBIX MPOAYKTOB: YueOHoe nocodue, N3narens: Boponexckuit rocyiapcTBeH-
HBIM YHUBEPCUTET MHKEHEPHBIX TexHojoruil, 2013. — 64 c.

2. Kapmnosa, I'.B., CtynsaunukoBa, M.A. O0mmuye npuHIUNbl QYHKIIMOHAIBHOTO MUTAaHUS U Me-
TOJIOB MCCJIEIOBAHUS CBOMCTB CBIPbsI MPOJYKTOB MUTAaHUs: yueOHoe ocodue: B 2-x 4., Y. 1 M3narens:
OpeHOyprckuii rocyapcTBeHHbIN yHUBepcuTeT, 2012. — 226 c.

3. Kapnoga, I'.B., Cryngauaukosa, M.A. O0mmue npuHIUIB (PYHKIIMOHAIBHOTO MUTAHUS U Me-
TOJOB MCCJIEIOBAHUSI CBOMCTB CHIPhsI IPOYKTOB MUTAHUA: ydeOHOe mocodue: B 2-X 4., Y. 2 U3marens:
OpenOyprckuii rocygapcTBeHHbIN yHUBepeHuTeT, 2012. — 214 c.

4. Muxkenesa, [ H., Menbuenko, I'.I'., FOunnkoBa, H.B. Ananutnueckas Xxumusi. DINEKTPOXH-
MUYECKHE METOAbl aHanu3a. — M3narens: KeMepoBCKHUil TEXHOIOTMUECKUH MHCTUTYT MULIEBOW MpO-
MbinuieHHOCTH, 2010. — 184 C.

5. Pomanrok, T.U., YUycosa, A.E., HoBukosa, 1.B. MeTtonb! uccienoBaHus ChIpbs U IPOITYKTOB
PACTUTENBHOTO MPOUCXOKACHUS (TEOPHsS U MpakTUKa): YdueOHoe mocodue M3nmatenn: Boponexckuii
roCy/lapCTBEHHBIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTHH, 2014. — 161 c.

6. COOpHUK TEeXHHMYECKHUX HOpPMATHBOB. COOpHHUK perenTyp Ha MPOAYKIIUI0 OOIIECTBEHHOTO
nutanus / CocraButenb MoruwisHbid MLIT. — M.: JleJIu mutroc, 2011. — 1008 c.
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7. CoBpeMeHHbBIE METOJIbl aHAJIN3a Msca M MICOMPOAYKTOB: YueOHoe mocooue Mzmatens: 13-
nareasctBo KHUTY, 2013. — 156 c.

8. Cokomona, O.4. IIpon3BOACTBEHHBIN KOHTPOJIb MOJIOKA M MOJIOYHBIX MPOAYKTOB: Y4eOHOE
nocooue, M3garens: OI'Y, 2012. — 195 c.

9. Cunopos, 10./1., laBnerbaesa, /1.3., [lomruBanoB, M.A. TexHOXUMHUYECKUH KOHTPOJIb ITHIIIC-
BBIX IPOU3BOJICTB: JabopaTopHsblii mpakTukyMm M3marens: KI'TY, 2008. — 135 c.

HNuTepHeT-pecypcesl:

1. http://www.fao.org/ - caiir PAO

2. http://www.rsl.ru/ - Poccuiickas rocyaapcTBeHHas OnOIMoTeKa

3. http://www.cnshb.ru/ - IlenTpanpHas Hay4Hast CEeIbCKOXO3sCTBEHHAss Onbimoreka Poccuii-
CKO¥1 aKaJIeMUH CeIIbCKOXO3SIHCTBEHHBIX HAYK

4. http://www.suharevka.ru/ — caiiT TeXHOJIOTHYECKOTO 000PYIOBaHHS

5. http://www.complexdor.ru/ — caiit 6a3sl HOpMATHBHOM U TEXHHYCCKON JTOKYMEHTAIINN

6. http://www.twirpx.com/ — callT MOUCK JIUTEPaTypbl

7. http://www.pitportal.ru/ — caiit HHGOPMALIHOHHOTO TOpTAIA

8. http://www.libgost.ru/ — caiit OubaroTekn ['0CTOB U HOPMATUBHBIX JTOKYMEHTOB.
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