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CoaepxxaHue
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Bregenue 2
JIabopaTtopHas padboTta Ne ] 3
JIaGoparopHas pabora Ne 2 6
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CIHICOK PEKOMEHIYEMOIl JIUTePaTyPHI 16

BBeaenue

Llens AUCHMIUINHB «XHMUSI IHIIN» - IPHOOpEeTeHne TEOPETHUYECKUX 3HaHUII,
IpaKTUYECKNX VYMEHHHI ¢ HaBBIKOB B 00JacTH oOmOpedelleHNsd KadeCTBEHHBIX I
KOJIMUECTBEHHBIX II0Ka3aTelIeil OCHOBHBIX ITHUIIEBLEIX BEM[ECTR IHIH, IIHIEBBIX J00aBOK,
OMOJIOrNYECKU aKTHBHBIX JI00aBOK.

IIpu m3yueHNN JUCLUIIIMHEL HEOOXOAUMO OCBOUTHL CJIEAYIOMIME TeMBI: lIuTaHne n
numerapenne. Teopun U KOHIEHINU ITHTaHud. CocTaBHBIE KOMIIOHEHTHI IIMIIHI: BOJA,
cBOOOJHASI U CBS3aHHAS Biara, akTUBHOCTb BOJBI, O€NKH, ()yHKIIUI U CBOIICTBa OEJIKOB;
yIJI€BOABI, (DYHKIIUM U CBOICTBA YIJIEBOJOB, JTUINALL, (PYHKIIMIM M CBOIICTBA JIUIIUIORB,
BUTAMIHBLI, MHHEpaJbHLEIE BEI[eCTBa, IHIIEBLIE KUCJIOTHI, IHIIEBEIE J00aBKH,
OMOJIOrNYECKN aKTUBHEIE JOOAaBKU. be30MacHOCTh MUIEBEIX HpPOAYKTOB. IIpupopgHbie
TOKCHUKAHTEL. 3arpsS3HUTEN.

B pesymerare ocBoeHus kxomimereHuuinn 1IK-4, IIK-5 cTyaeHT mDo/KeH 3HATH
KpaTKIe CBEJeHUSI O Ipollecce IHIIeBapeHNs, MeTadoJIU3M OCHOBHBIX ITHUTATEIbHBIX
BEI[ECTB, COCTaB, CTpOeHHEe, (PYHKIIMHU 1 CBOIICTBAa OCHOBHBIX IIHIIEBBEIX BEIIECTB, HX
[IpEeBpalllcHNs  IIpH  IPOUZBOJACTBE  IUIIEBEIX  MOPOAYKTOB,  XapaKTEpUCTUKY
KCEeHOONMOTHKOB, TI'€HETUYECKU MOJANQPUIIMPOBAHHBIE IIPOAYKTHEI IINTAaHNS, OCHOBHEIE
[IOHATUSI HAyKM O IINTaHHUM, TEOpMIO CcOaJaHCUPOBAHHOrO M aJCKBAaTHOIO IIMTaHI,
IIPUHIIUIILEL PaIlIOHAIILHOIO IIUTAHUS; YMETh OIIpeelsiTh OCHOBHEIE OPraHOJIEITHUECKIUE,
PU3NKO-XIMHIUECKNE, MIKPOONOIOTMYECKIE IT0Ka3aTElIN KaueCcTBa IUIEBBIX IPOLYKTOB,
KOJIIMUECTBEHHO OIIPEICILITh COACPKAHNUE OCHOBHBIX IIHINEREIX BEIIECTB B COCTaBE
IPOAYKTOB IIHTAHUS, NPUMEHSTh 3HAHUS II0 ONpEAeIeHHIO HaIpaBICHUSI pa3BUTH
TEXHOJIOTHHI IIHIIEBLEIX IMPOM3BOACTB; BJIaJE€Th HAaBBIKAMH OIIpeIelIeHUsI IoKazaTeneil
KadeCcTBa MUIEBLEIX MHPOAYKTOR M (palbCHUKAMU MHPOJAYyKTOB MUTAHUSA, METOJUKAMU
OIIpEJIeICHI IOKa3aTelnell KauecTBa U O€30IIaCHOCTU IIMIEBBIX BEIMIECTB U IPOAYKTOB
IIITAaHIIS.

JlucurminnHa « XUMUS ITHITH» BXOAUT B 0043aTeNIbHYIO YacTh JUCILUIUINH MOJTY JIS
(b1.0.11) noarororku Oakamnappa mo HampabiaeHmo 19.03.04 TexHOIOTUSA OpOAYKIUN U
opraHm3anusg OONIIECTBEHHOIO IIHUTaHMA, HalpaBiIeHHOCTH (Impoduiri) TexHomorusa u
OpraHM3alld PeCTOpPaHHOTO Jena. Ee ocBoeHne IpoNCcXouT B 4 CEMECTPE.
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HanmeHoBaHe 1a00paTOPHBIX padOT

No HanmeHoBaHNEe TeM JUCIHIUIMHEL, HX KPAaTKOE COAePKaHHE O0peM M3 HHX
Tembl JacOB ITpaKTHYECKAS
TIOJATOTOBKA,
YaCOB
4 cemecTp

Paszngeu 3. CocTaBHBbIE KOMIIOHEHT b1 IMHIIH
3 JlaGoparopHas pabora Nel. FcciaemoraHne CBOHCTB IIPOCTBIX 3.0

OEIKOB
6 JlaGoparopHas padora Ne2. YTITIeBOMIEI 3.0
16 JlaGoparopHas padora Ne3. XapaKTepHCTHKA IHILEBOIO ChIPH S 1.5

Hrtoro 3a 4 cemectp 7,5

JIABOPATOPHAMN PABOTA Nel

Tema: "MCCJIIEJIOBAHHUE CBOMCTB IIPOCTBIX BEJIKOB"

1. Teoperuueckas 4acThb (KOJIJIIOKBUY M ).
1.1. YrneBroarl, onpeaeleHNIe 1 K1acCU (KA.
1.2. O0mue cROICTBa MOHO3, (pU3NYECKUE I XIMIUECKIe CBOIICTBA.
1.3. Uro Takoe m3oajIekTpuueckasd Touka OenkoB? IloueMy oHa paszjimuHa IId
pPaz’IMYHEIX OEJIKOB?
1.4. Yto Takoe geHatypaiua? Yem MoKeT OBITh BhI3BaHa J€HATYpald OSIKOR?
1.5. Ot yero 3aBuUCHUT 3aps] Oelnka B BOJHOM pacTBOpe?
2. IlpakTnueckas 4acThb.
2.1. M3yueHne cBOIICTB IMPOCTHIX OEIKOB.
2.2. Peaxiun ocaxgeHusI OEIKOB.
2.3. PacTBopuMOCTE OEJIKOB.

1. TEOPETUYECKAA YACTE

benkn (IpoTenHBI) - BLICOKOMOJIEKYJIIPHBIE COEAMHEHNS, IIOCTPOCHHEIE I3
OCTAaTKOB a-aMUHOKICJIOT, KOBAJIEHTHO CBS3aHHBIX IIENTUAHON CBA3BIO. B MoIekyax
OEJIKOB BCTPEYAIOTCSI OCTAaTKM B OCHOBHOM 20 aMHHOKHUCIOT. AMHHOKHCJIOTHAS
[IOCIEJOBAaTEIILHOCTE SBJIIETCS CHEUPHUECKONl XapaKTEpHCTUKON JaHHOTO Oelka.
Pasmmmuaror mpocTeie U cJIoKHBIe Oenku. [IpocTeie Oenkn maroT IpH TUAPOJIN3€ TOJIBLKO
AMUIHOKIUCIIOTHEI, B COCTaB CJIOKHBIX BXOJAT JOIOJIHUTEIILHEIE aTOMHBIE I'PYIIILI. benkn
IMEIOT TPEXMEPHYIO CTPYKTYPY, KOTOpas CTaOMIM3UPYETCSI BOLOPOJHBIMU, HOHHBIMU U
HEIIOJLIPHBEIMU CBS3SIMU. BEJIKH CoAep:kKaT OOJIBbIIOE YHCIO HOHM3UPYIONIUX TPYII U
SBIISTEOTCS ITOJIMAJIEKTPOIUTaMI. J[JI1 KakI0TO Kjlacca OEJIKOB XapaKTEpHO UpEe3BLEIUAITHOE
pazHooOpa3zne (yHKIUII. benkn BBEINOIHSIOT Takne BakHbIE (YHKIIUH, Kak
KaTalIUTUUYECKYIO,  CTPYKTYPHYIO, TPAHCIIOPTHYRO,  3al[UTHYIO, PErYIIATOPHYEO,
COKpPaTUTEILHYIO U JpyTHE.

AOKYMEHT MNOANMMCAH ;3.3H996pa:3HLI:, OJHAaKO UX MOJKHO pa3JeInTh
3NEKTPOHHOW NOAMUCHIO

Ceptuchukar: - 12000002A633E3D113AD425FB50002000002A6
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[IepBOHAYAJILHOM PAacTBOPUTEJIE. B 3TOM CJIydae MMEET MECTO JAeHaTypanusd Oenka: K
HEOOpaTUMBEIM pPEaKIUsIM OTHOCATCS OCaXKIeHHUE OelKa COJSIMH TSDKEIBIX METaJlIOB,
aJIKaJIONIHLEIMI peakKTUBAMU, MIHEPaJIbHBIMH, OPraHMYECKIMI KHCJIOTaMI U OCakJICHUe
IIpH HaTpEBaHU,

0) oOpaTuMeI€ peaKIIM OCaXACHISI, MNPH KOTOPEIX OCaXIacMble OEJIKU HE
[IOJIBEPraroTcs IJIYOOKHMM H3MEHEHHSIM H I03TOMYy MOTYT OBITH pacTBOPEHHI B
[IEPRBOHAYAIILHOM PAacTBOPUTENIE - MOJIEKYJILI Oelka IMpH 5STOM COXpPaHSIIOT CBOH
[IepBOHaYaJIbHEIE, BKITFOUas OMOJIOTHYeCcKIe, CBOIICTBA U HE IIOJBEPTaOTCS JeHATYPaIlULL.

K oOpaTuMeIM peakImsaM OCaXJICHUSI CIeAyeT OTHECTU peakI[MU OCaXKICHIII
OCJIKOB OPraHMYECKHIMHI PAaCTBOPHUTELIMHU (COUPTOM IUIM allETOHOM) M peakI[nn
BEICAIINBAHNA O€JIKOB (OCaxKACHHE II0J[ BINSIHHEM KOHIIEHTPHUPOBAHHEIX PacTBOPOB
HENTpaJlbHBIX COJICH IIEJIOYHBIX 1 IE€JI0YHOZEMEILHEIX METAILJIOB).

[Tourn Bce OenkM JeHATYpUPYIOT IIpH HarpeBaHuUn 1o TemmepaTypsl oT 50 °C
10 55 °C u Beime. MexaHU3M TEIIOROIT AeHATypallull CBA3aH C IepecTPOoiiKoil CTPYKTYpHI
OEIIKOBOII MOJIEKYJIBI, B pe3yJIbTaTe KOTOPOIl OEJIOK TepsieT CBOU HATHUBHBLIE CBOIICTBA U
pPacTBOPUMOCTL. I[IpucyTcTBHE coleill U KOHI[EHTpaIlusd BOJOPOJHBIX HOHOB HIPArOT
BaXKHYIO POJIb B BBEINAJACHNNU B OCaJOK JCHATypUPOBAHHOTO IIPH HAarpeBaHUU OelKa.
Haubonee monHoe ocakJeHHE IPOMCXOJUT B M303JIEKTPUUECKON TOUKe, T.€. IIpU TaKoIll
BennuuHe pH, Korja KoJUION HBIE€ YaCTHILI O€JIka HaUMEHEE YCTOIUNBEI.

OcaxJeHne Oejka KOHI[EHTPHPOBAHHLIMI MUHEpPAIbHEIMH KHCIOTaMU (KpOoMe
opTodochopHOIl KHCIOTHI) OOBICHSAETCSI KakK SBICHUSMU JETUApaTalin OeIKOBEIX
YacTHI U HEHTpaIM3allid UX 3apsloB, TaK U psSAOM APYyTUX HpUUNH (JeHaTypallueil,
oOpazoBaHIEM Coell).

B m30BITKE CEpHON WM CONISHOW KHCJIOT, a TaKXe IMpU HX JINTEILHOM
BO3JCIICTBUM, BBINABIINII OCaJOK JeHATYPUPOBAHHOTO O€JIka pacTBOPSETCS, IIO-
BHAIMOMY, 3a CUET IIE€pe3apsakn OelKka M YaCTUYHOTO T'IApojim3a. B M30BITKE a30THOIM
KIICIIOTBEL 3TOr0 PACTBOPEHIS HE IPOUCXOAUT (BO3MOJKHO, COINYTCTBYIOIIUII HUTPAT-HOH
MEIIaeT Nepeapsake OSIKOBON MOJIEKY IR ).

MexaHnsMm ocaxaeHnsd O€JIKOB OpraHMYECKHMU KHCIOTaMH OOBSACHSETCS
neryapaTaueil 0eJIKoBOIl MOJIEKYIIBI 1 CHATHEM 3aps/ia.

[Ipnm pmelicTBHU cOJIENl TSKENBIX METAJUIOB Ha pPAacTBOPHl O€NKa MOPOHCXOLUT
neHaTypalusl OenkoBoil  Monekylbel. OcaxAeHHE  JernApaTUpPOBaHHOIO  Oelka
0OyCIIOBJIEHO aAcopOIUell TSDKEIOro MeETallyla Ha IOBEPXHOCTU OEIKOBOI MOJEKYIIBI U
00Opa30BaHIEM HEPACTBOPUMEIX KOMIUIEKCOB. K30OBITOK HEKOTOPBIX COJICHI BEIET K
PAaCTBOPEHUIO (IIENTU3alliN ) 0cagka OeIKOB.

MHuorue O€JKH XOpOIIO PacTBOPSIOTCSI B BOJE€, UTO OOYCIIOBJIEHO HaINYNEM Ha
[IOBEPXHOCTU OEJIKOBOII MOJIEKYJIHI CBOOOJHBIX TUAPOKCINILHBEIX TpyHIil. PazmndaHble
OEJIKH PacTBOPSIOTCS MO-pa3HOMY. PacTBopuMoOcCTh O€Jika B BOJE 3aBHCUT OT XapaKTepa
Oenka, peakmuun Cpenapl, OPUCYTCTBUSA KaTajauzaTopa. B KHCJIOI cpeAe JIydle
pPacCTBOPAIOTCSA Oenku, oOIafaroliie KHCILIMH CBOMCTBaMH  (aJbOyYMUH, TIJIOOYJINH,
IIPOJIAMUH), I[eI0YHBIE OeNIKN (IIPOTaMUHEI, TUCTOHEI ) JIYUIIIE€ PaCTBOPSIOTCS B IIEJIOUHOI

cpene.
OOBEKTHI UCCIEI0BAHNA: OEJIOK CEIDOTO KYPHUHOTO SIIA.
[IOKYMEHT MOAMNUCAH
SNEKTPOHHOW NOANNCEIO 00MpKN AUAMETPOM 2 CM, IIHIIETKIL.
Ceptucnkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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PaboTy BHIIIONHAKOT Opurajbl o 2 YeIoBeKa, UCIIOJIL3Ys OEJIOK ChIporo gifiia u 1%-
BII paCTBOP SIMYHOIO OEJIKa.

2.1. OCAXKJIEHWE BEJIKA 11PHM HAI' PEBAHKWHA

B maTth npoHyMepoBaHHBIX HNpoOHpok HanmupBaroT 1o 10 xamens 1%-ro pacTBopa
aimuHoro oeska. Coaep:kKUMoe IIEPROIl MPOOHPKM HArpeBalOT Ha Ia30BOIl TOPEJIKE NJIIH
BOJIHOIT OaHe. JKHAKOCTE MyTHEET, M, TaKk KaK YacCTUILI JEHATYpPHPOBAHHOTO Oe€JKa
HECYT 3apsj, OHHU YJAEPKUBAIOTCSI BO B3BEMIEHHOM COCTOSHHU (SUYHBIN aJIbOyMUIH
SBJISIETCS KICJIBIM O€IIKOM U B HEHUTPAIILHOII Cpelie 3apsaKaeTCsa OTPUIATEIRHO ).

Bo Bropyro mnpoOupky pgodarimsmorT 1 kammo 1%-1 YKCYCHONM KHCJIOTBHI H
HarpeBarOT. BrInajgaer ocagok Oelka BCJIEACTBUE TOro, 4UTO OEJIOK TepseT 3apsaja U
HaXOJIUTCS B COCTOSTHUU, OJIM3KOM K H303JIEKTPHUUECKOIl TOUKE.

B Tpernto npobupky godarismoT 1 kammro 10%-ro pacTBopa YKCYCHOII KUCIIOTHI
coJlepkuMoe HarpeBaroT. Ocajka Oennka He oOpaszyeTcs Jake IpU KUILTYEHUH, TaK KaK B
KICJION CpeJie YacTHIIBl OeIKa Imepe3apsKaroTcs, IpHoOpeTas II0I0KUTEIILHBII 3apsiy,

B uetBepTyio mnpoOupky modapiitoT 1 kxammo 10%-ro pacTBOpa YKCYCHOI
KHCJIOTHI I 1 KaIUIFO HACHIIEHHOTI'O pacTBOpa XJIOpUCTOro HaTpusa OOpaszyercs ocajok
OeJIka BCIEACTBHE aJcOpOIMN MOHOB XJIIOPHUCTOro HaTpud (oOpazoBaHHE JIBOITHOTO
M305JIEKTPUYECKOro CJIOS) M HEUTpalm3alii IIOJIOKUTEILHOTO 3apsja Ha 4YacTUIax
OenKa.

B maryio npodupky godarmmoT 1 kxammo 10%-ro pacTBopa €IKOTr0 HaTpa U
HarpeBaroT. Ocajika He oOpa3yercs Jake HNpH KUILTUEHUH, TaK KaKk B IIEJIOYHON cpejie
OTpULATEILHEII 3apsy] Ha YacTHUIle OeJIKa yCIINBAETCS.

PesynbTarel paboThl BHeCTU B Tadm.1.1.

TaOmma 1.1.

Heiitpaneuasg |Crnabokucnas |Kucnagcpema (Kucnasg cpepa|llfemounas
cpena cpela 1 3JIEKTPOJINT | Cpejia

2.2. OCAXXJIEHUE BEJIKA KOHIITEHTPHPOBAHHBIMMA
MWHEPAJIBHBEIMKW KHUCJIIOTAMMA

B Tpu npobupkm HammparT o 15-20 kamens KOHICHTPHUPOBAHHOI COJISHOIA,
cepHOif 1 a30THOI KUCIOT. 3aTeM, HaKIOHUB IpobHpKU Hof yriioM 45 Y | ocTopokHO 1o
CTEHKE IMPpoOUpKN (UTOORI )KUAKOCTH HE CMEIIAJIICh) HAJINBAOT PaBHLIN 00BEM pacTBOpa
oenka. Ha rpaHuile AByX cl0€B KUJAKOCTU MOSBISETCS OcaJoK Oelka B BHJAE TOHKOII
rIeHKN. OCTOPOIKHO BCTPSIXNUBAsS IMIPOOHPKH, 0OHAPYIKIBAKOT paCTBOPEHUE OCaaKa.

2.3. OCAXJIEHWE BEJIKA OPI'AHUYECKKMMHKW KHUCJIIOTAMMA

NOKYMEHT MOAMNUCAH
SNEKTPOHHOM NOAMUCLIO 216 1%-ro pacTBOpa Oejika U 1o 1-2 xarim

Cepricmkar:  12000002A633E3D113AD425FBS0002000002A6 s . .
Bnageney:  LeBayxoea TaTbaHa AnekcaHapoBHa DPYKCYCHOHN KHCJIOT. B obemnx Hpﬂﬁﬂpﬂah
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2.4. OCAXKJIEHWE BEJIKA COJIAMMWA THXEJIBIX METAJIJIOB

B Tpu npoOupku HammBaroT 1o 5 kamnenb |1%-ro pacTBopa SHMYHOTO OeJika M 10 |
KaIllle: B NEPBYIO - /%-T0 pacTBOpa CEPHOKUCIION MEIN, BO BTOPYIO - 3%-ro pacTBopa
YKCYCHOKHCJIOTO CBHHI[a, B TpeTbEO - 35%-ro pacTBOpa a30THOKUCIIOIO cepedpa.
Habmomaercsa oOpazoBaHUE 0cajika BO BCEX TpeX MpoOUpKax.

B nepryro npobupky gobarmiaror eme 5-10 xanens pacTBoOpa CEepHOKHICION MEIH,
BO BTOpYyIO - J-20 Kamenb YKCYCHOKHCIOrO CBHHIIA, B TpeThbio - S5-10 kanenb

d30THOKIICJIOI'O cepeﬁpa. HpDHHﬁH}GﬂaTb, HTO IIPOHCXOIHIT. PﬂByHBTaTBI BHCCTII B

Tadbm1.2.
Tabmmra 1.2,

Hazpaume rpynm| Ynorpedmsiemele |Xapaktep u  IBeT | Uem 00y CIIOBIIEHA
ocaauTenei pPEaKTUBEI ocajiKa peaxIsd

2.5. PACTBOPUMOCTDB BEJIKOB

B npobupky  HamuBaroT 2 KaIid SmyHOro Oenmka u 20 Kamens BOJEI,
mepeMeInBaroT. 1Ipn 3ToM SUYHBIN aTbOyMHH PacTBOPSETCS, a ITIOOYIINH BEHIIIAJAaceT B
ocajok. B apyryro npoOupKy HamnBaroT 2 Kaman smyHoro Oenka um 20 kamens 5%-ro

pacTBOpa XJIOPUCTOTO HaTpus. Pe3ynbTaThl BHECTH B TadmI. 1.3.

Tabmma 1.3.

Hazpanue 6enka |Boja S%-k1i1 pacTBop | ObpazoBaHue ocajka (-,+)
XJIOPUCTOrO HATPU

3. YKASAHWA 110 TEXHHUKE BEE3OITACHOCTH

Pabortml c KOHICHTPHUPOBAHHBEIMI PaCTBOPaMI KHCIIOT I H_[EHDT-IEﬁ IIPOBOJHUTE B

BEITSIKHOM ITKa(y IIPpU BKIIFOUYEHHOIT BEHTHJISIIUN.
CoOmoaaTe IpaBuia pabOTEI C Ta30BOM FOPENIKOIL

JIAFOPATOPHAS PABOTA Ne 2

Tema: «YI'JIEBOJIBI».

1. TeopeTmueckas 4acThb (KOJIJIOKBITYM).

1.1. YrneBoanl, onpeaeneHne U Kiaccu(puKaIiis.
1.2. O0mue cBoiicTBa MOHO3.

1.3. Jlucaxapuael. CtpoeHne. CBOICTRA.

1.4. Ilomucaxapuabl. CTpoeHUE CBOICTRA.

1 ':_ ]_[T?!"'!'T?ﬂ"!":'"‘t o e e e e e e s e W la i d N IrIATF R R TE R T
OJOKYMEHT NOA4rncAH

SNEKTPOHHOW NOAMUCHIO
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2.1. JloxazaTeJIbCTBO HAIMYMS THUAPOKCIIILHEIX TIPYHOII B MOJIEKYyJax
YTJIEBO/IOB.
2.2. JlokazaTenbCTBO HAJINYI KapOOHIILHEIX IPYIIIL.
AmsserugHas npoda Mype.

2.3. Peakimuu BOCCTAaHOBIIEHNA METAJULIOB M OKUCJIEHUS  VYIJIEBOJIOB B
I[EJIOYHON CPEJIE.
2.4. Jlucaxapugsl.
[|BETHEIE peaKII Ha caxapo3sy.
2.5. Ilommcaxapuasl.
2.5.1. LiBeTHBIE peakIIU Ha Kpaxmarl.
2.5.2. KojutongHele CBOIICTBA Kpaxmarlia

1. TEOPETUYECKAS YACTE.

YIIIeBoAbl - HNOJIUTHAPOCKUAbASTHIB I KETOHBI ¢ SMIIMPUYECKON (POopMyJIoi
Cm(H>0),. OHu gemarcsa Ha MOHOcaxapuALl (OJUH allbASTIAHEIN NN KeTOHHBIN OCTATOK );
oIUrocaxapuabl (HECKOJIbKO MOHOCAxXapUJHBIX OCTATKOB) H IOIHCaxXapUAbl - KPYIIHBIE
IUMHENHBIE  IUIM  Pa3BETBICHHBIE  MOJIEKYILL,  cojep:kamue  OOJbIIOE  UHCIO
MOHOCaXapuHLIX OCTATKOB.

YrneBoasl HapsAgy ¢ OenKaMH U JINIHJaMU SIBJIIIOTCS BaXKHEMIIHIMU XIMITUECKIMH
COCQUHEHNSAMNI JKUBEIX OpPraHN3MOB. B opraHmzmMe XUBOTHBIX I UEIIOBEKA YIJICBOJIHI
BBEIIIOJIHSIOT BE€ChbMa BaXKHBIE (DYHKIIU: IIpEeXkJ€e BCEro SHEPreTHUecKyro (IJIaBHBII BI/I
KJIETOUHOI'O TOIUIMBA), CTPYKTYpHYIO (0O0g3aTeIbHBI KOMIIOHEHT OONIBLIINMHCTRA
BHYTPUKJIETOUHBIX CTPYKTYP). 3Ram[UTHYIO (Y4dacTHE VYIJIEBOJHBLIX KOMIIOHEHTORB
IMMYHOTIJIOOY IMHOB B MOAAep KaHUN IMMY HUTETA ). ¥ TJIIEBOJBI TaK)Ke€ NCIOJIb3YIOTCS JJI
CUHTE€3a HYKJICHHOBEIX KHCIOT (pubo3a, Ae30KCHpHOOpa), OHU SBJIAIOTCI COCTAaBHBIMU
KOMIIOHEHTaMI HYKJIEOTUIHBIM KO(DEpPMEHTOB, UIPalOMUX HNCKIIOUUTEILHO BaXHYIO
poJIb B MeTaboOIM3ME JKHUBBEIX CYIIECTB. B cocTaBe Teja YeloBeKa pacTUTEIIbLHBIX
OpraHM3Max 3a CUeT I[EJUJIFOJIO3El Ha JOJIHO Y ITIEBOAOB IIpuxoauTcs 10 80% CyxXoll MaccCHI.

Monocaxapubel - O€CIIBETHEIE, TBEp/Jbl€ KPHCTAJUIMYEeCKHE BEI[ECTBAa, KOTOPLIE
JIETKO PACTBOPSIOTCS B BOJE, HO HEPACTBOPUMEI B HENOJIPHBIX pacTBOpuUTELIX. Kak
[IPaBIJIO, OHU CJIAJKOTO BKYycCa.

OOmue CBOICTBa MOHOCAXapUAOB CBS3aHEl C HAJIITUNEM B IX MOJIEKYJIE CIIMPTORBIX
I aJbpJerngHelX rpymmn. Kak cOoupTel OoHM 00pasyroT ajakorondarbl. Kak anmbaerugbl OHI
COOCOOHBI K peaKIUU IOJIMMEpM3alii M peakKIMd BOCCTAHOBJIEHHSI METAJUIOB W
OKHCIIEHHS YIJIeBOJAOB. MoHOcCaxapuahbl COZEp’kaT II0 KpallHEell Mepe OJUH
ACUMMETPUUHBINI aTOM VIJIEpoJla M IIOTOMY MOTIYT CYIIECTBOBAaTL B BHAE Pa3HBIX
cTepeonzoMepoB. Hanbosee pacopocTpaHeHHEIE B IPHPOJIE caxapa, TaKHe, Kak puodoza,
¢pyKkTO3a U MaHNO3a, OTHOCATCA K D-psaay. IIpocTeie caxapa, cogep:xkalnue ATk U Oojiee
aATOMOB yTIJIepo/Jia, MOTYT CYIIIECTBOBATh B BUJIE 3aMKHYTHIX IIUKJIMYECKIX IIOJIyalleTalIeil
- ¢ypaHO3 (HATHUWIEHHBIE KOJIBIA) IIH IMUPaHo3 (IIeCTUUIeHHBIE KOIbIa). DypaHO3kl U
MUNAHORKL  RCTHEYAIOTCS R RUAE AHOMEDHRIX O- H [-dopM, KOTOpPhbIE B IIPOIECCE
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CBS3BIO. ManbkTo3a COJEepKHUT JBa oOcTaTkKa D-TIIIOKO3LI, CBS3aHHBIX JAPYT C JPyToOM
o.(1—4)-rmuko3ugHoil CBI3bIO. JakToza oOpaszoBaHa u3 D-ramakTos3sl U D-TNIIOKO3HL
Caxapo3a, KoTopasi He OTHOCHTCS K KaTeropHH BOCCTAHaBIMBAIOIIIX CaxXapoB, COCTOHT
13 0CTaTKOB D-IIIoK036I 1 D-(QpyKTO3EL, COSAMHEHHRIX JPYT ¢ APYTOM Uepe3 aHOMEPHEIE
aToMBl ~ yriepoga. llommcaxapuasl  (TTIMKAaHBI) — coJepikKaT OOJILIIIOE  YIICIIO
MOHOCaXapHJHBIX OCTAaTKOB, CBS3aHHBEIX JPYyr ¢ JPYIOM TININKO3UIHBIMU CBS3SIMIL
HexoToprle u3 HHX UrparoT pPOJb PE3ePBHLIX YIVIEBOJOB. Hambonee BaXKHBIMI
pEe3epBHLIMHI IIOJIICaxXapuaMI SBJITIOTCS KpaxXMall I ITINKOTeH - BBICOKOMOJIEKYJIIPHEIE
pa3BeTRIICHHLIE MOINIMEPHI, B KOTOPBLIX OCTATKU IIFOKO3ELI B JIHHENHBIX ydacTKax I[eln
coequHeHsl ApyT ¢ apyroM ol(l—4)-ceasamu. I'mapomus ol 1—>4)-cBaseil mpoucxoaur
IToJ] JeiicTBHEM O-aMrmiaskbl, a ol(1—>6)-cesasell - mox aeiictBueM o 1—6)-rimroko3maashl.
Psan monmcaxapuioB (GyHKIIMOHHUPYET B KayeCTBE CTPYKTYPHLIX 3JIEMEHTOB KJICTOYHEIX
CTEHOK. B CTpyKTypHOM IIojucaxapujie pacTeHHIIl IeIUIFOJI03€ OCTAaTKH DD-IIIIOKO3bI
CBsI3aHBL JpyT ¢ JapyroMm B(1—4)-cazamu. Ilemmonosa ycToiiunBa K BO3JefiCTBIIO OL- U

B-amiiaz, 1 IOTOMY IIO3BOHOUYHBLIE HE MOTYT II€pEBAPUBATh KJIETUATKY .
2. TEXHHUKA BLEIIIOJIHEHWA PAGOTEL
2.1. JlokazaTensCTBO HAJIMYUA THAPOKCIIBEHBIX TPYIIIT B MOJIEKYJIaX YITIEBOJIOB.

[IpuOopEl: MITATUB ¢ MPOOUPKAMU, IIUIIETKU I'palyIpOBaHHEIE.
PeakxTuBnl: riroko3a, 5% pactrop, eaxnil Hatpuil 30% pacTBOpP, CEPHOKNICTIAs ME/Ib,
1% pactBop; cepHasa kuciorta, 10% pactrop.

B npobupkxy HamupairoT 3 M 5% pacTBopa IIOKO3HI, JoOaBiiroT 1w 30%
pacTBOpa €IKOT0 HATPHUL U IO KaruriM 1% pacTBopa cepHOKHUCI0il Mequ. OOpazyromuiics
rIapaT OKNCH MEIM IPpU HAJINYNKM caxapa pPacTBOPSAETCA, OKpallllBasl KUAKOCTh B CUHUN
I[BET.

CuSO4+2NaOH = Cu(OH),+Na;S0O4

2.2. Jloka3aTeJILCTRO HAJINMYUN KapOOHUIIBHEIX IPYIIIL.
AmpaerngHag npoba Mype.

B npobupky HamuBaroT 2mi1 5% pacTBopa INIFOKO3BI U CTOJIBKO ke 30% pacTBopa
eaIKkoro HaTtpud. JKUOKOCTH HarpeBarOT O KulieHusd. lIogBisercss cHaudaja KEJIToe, a
3aTEM TEMHO-Oypoe OKpalllBaHHUE 1 3allaX KapaMeJn, JENIarolniicsa 0ojee 3aMeTHEIM TP
noakucieHun kKuakoctu 10% cepHON KUCIIOTOI.
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Peakiinn BOCCTAHOBJIEHUS METaJUIOB OCHOBAaHBI Ha CBOICTBE MOHOCAaXapHoOB
Onarogaps HalIM4UIO B MOJIEKYJIE YITIEBOJa CBOOOJHEIX allbACTHAHBIX IUIN KETOHHBIX
IPYIIIL, KOTOPHIE JIETKO OKUCIISIFOTCS 3a CUET BOCCTAHOBIIEHUS TSKEIIBIX METAIIJIOB.

[Ipubopel. IlITaTue ¢ npodbupkamu. Ilunerkn rpagynporaHHble. CIIMPTORKA.

Peakturrl. 1 mokoza, 1% pactBop. Exkuit Hatpuii, 10-% pactrop. CepHOKUCIAd
Meab, 1% pactBop. PeakTtur denmHra.

2.3.1. IIpoba TpomMmmepa.

K 3 mn rmoxkozel npudapismoT 1 v 10% pacTBopa egkoro HaTpUsA U IO KaIlJIIM
1% pacTBOp cepHOKUcIol Mean. Ilpn HanmIum JMOKO3kEl 00pa3yromuiicsa ocagoK ruapaTa
OKICH MEJHN pacTBOPSIETCS, OKpalllBas XKUJKOCTL B ToiayOoil 1BeT. BepxHuii coii
’KIJIKOCTU HarpeBaroT A0 KumneHusd. lIosBieHne XKejaToro, 3aTeéM KpacCHOI'0 oOcajKa
YKa3bIBAE€T Ha OKUCIIEHNE ITIFOKO3LI I Ha BOCCTAHOBIIEHUE MEJIIL.

2.3.2.1Ipoba ¢ xugkocTheio DeJInHra.

K 3 M 1% pacTBopa rmoko3sl OpuOaBIssroT 1 mut skugkoctn denuHra. BepxHuii
CIIOI COAEPKUMOTI0 IIPOOMpPKM HarpBaroT A0 KuneHmd. llosgpiseTrcsa, kak M B IIpoOe
TpomMmepa, KeNThIIl OCAJIOK THApaTa 3aKNCU MeIN WIN K€ KpacHBIN 0CaJ0K 3aKUCU MEI.

2.4. Jlucaxapumsl.
[{BeTHBIE peakIIi Ha caxapo3y.

Jlmcaxapuael SBIIFOTCS aHTUAPUIAMHI MOHOCAXapHAOB, NMEIOT OOMYIO (POpMYITY
C12H22011. OB 00pas3yrorcsd n3 JABYX MOJIEKYJI MOHOCAaXapHAOB HPHU B3aHMMOEICTBUM
IUT OBYX KapOOHIILHEIX TPYII (caxapo3a), NN KapOOHIIBLHON TPYIINEI OJJHOM I'€KCO3EI
I CIHNPTOBOH TpPyHIBI Jpyroi (JIakTo3a, MalbToO3a, IeUI00M03a) ¢ BBIACIICHHIEM
MOJIEKYJIBEI BOJIBI.

[Ipubopsr. IlITaTur ¢ npodupkamu. Ilunerku rpajgynporaHHble. BoisHasa OaHs.

Peaktusel. KobanmeT cepHokuciniii, 2-% pacTBop. PeakTtuB CenuBaHoBa. Caxaposa,
1-% pacTtBop. Egkuii Hatpuii, 10-% pacTBop.

2.4.1. IIpoba ¢ cepHOKUCIIEIM KOOAJIETOM.

B npoOupky k 2 MJI OJJHOIPOILEHTHOTO pacTBOpa caxapo3bl IIPIINBAIOT HECKOIBKO
Karnens 2% cepHokuciaoro kobdanwsra. J[obarmaror 1 mm 10% pacTBopa eQkoro HaTpHS.
JKuakocTe okpamuBaeTcsa B (PHOJIETOBEII I[BET.

2.4.2. IIpoba CenuBaHORBa.
B npobupky k 2 MJI caxapo3bl OPIUINBAOT 2 MJI peakTuBa CennBaHoBa. HarpeparoT

2-5 MIH B KUIIANIEN BOISTHON DaHe. KIUIKOCTb OKPAIINBAETCS B KPACHBII I[BET.
[IOKYMEHT MOAMUCAH
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[lomucaxapuasl SABIISEOTCS aHTHJPUIaMU MOHOCaXapHJ0B, KOTOpbIE 00pa3yiOTCs B
pe3ylbTaTe COEAMHEHUS OOJILIIOTO KOJIMYECTBAa MOJIEKYJI MoOHOcaxapuioB. Hambdorsee
BaJXKHLIE IIOJICaXapUbl IIOCTPOEHELI U3 TEKCO3.

[Ipuboper. [IITaTuB ¢ mpodupkamu. I pagyupBaHHEIE TUIIETKU.

PeaktuBel. Kpaxman, 1% pactBop. PactBop JIroronsa CepHOKUCIIBEIT aMMOHUIL
OTHUIOBKI crupT. Ddup.

2.5.1. LIBeTHBIE peakIIU Ha Kpaxmarl.

B mnpoOupkxy HanumparoT 2 M 1% pacTBopa Kpaxmalia, JOOaBJISIEOT 1 KaIlIro
pacTtBopa Jlroromsa. JKHUIKOCTL OKpalllMBaeTcs B CHUHUNU I[BET, MCUE3AIOIUN IIpHU
Harpe€BaHNHN U MOSBILIFOIIMIICA CHOBa IIpH oOXJaxAeHHU. I[loaTomy mpoOy c ioJioM
CJIEAYET IPOBOJUTEL TOJILKO C XOJIOAHBEIM PacTBOPOM Kpaxmarlia.

2.5.2. KojutongHele CBOIICTBA Kpaxmara

B Tpu npobupku HanmuparoT 1o 2 mi 1% pacTBopa kpaxmana. B mpoOupky Ne 1
[IPUJINBAIOT KPUCTAJUIMUECKUN CEPHOKMCIBLI aMMOHHMI A0 IIOJHOTO HachlmieHus Haj
HEpPACTBOPUBIINMCS  CEPHOKHCIIBIM  aMMOHHEM  o0Opa3yeTcd  ocaJokKk  Kpaxmala
(BeicanuBaHue). B mnpobOupky Ne 2 mHOpuiImBarOT STWIOBBIN CHUPT U HAOIIOJAOT
BEIITAJCHIE Kpaxmalia B ocajgok. B mpoOupky Ne 3 mpuimnBaroT 3¢pup 1 OTMEUAOT TO JKE
SIBJIEHIE, UTO U B IIPEALIAYIIIEM OIIBITE.

JIABOPATOPHAS PABOTA Ne 3
TEMA: XAPAKTEPUCTUKA ITUIEBOI'O ChIPBA

IlocTymaromiee Ha IpeaIpUATHE CHIPhE IIOJABEpraeTcsd BXOAHOMY KOHTpoinO. IIpu sTom
OIPEJIEIIETC €ro KadecTBO, COPTHOCThb, BJIAXXHOCTb, 3aCOPEHHOCTL U JpYyTHeE
[I0Ka3aTeIn.

Ombop npob.
IIpoba - 3T0 "yacTk cpegHero odpazila, IPUTOTOBRICHHAS COOTBETCTBYIOIIIM 00pazoM A1
IIPOBEJEHUS 1a00OPaTOPHBIX HMCIILITAHUIA.
[IpoOnI xkugkocTell OTOMpAIOT CIIEIUAIbLHBIMHI TPyOKaMH - IMPOOHHKAMHI IJIM HacOCOM
KOHCTPYKIIN BaxTuHa.
[IpoOBI CHIMYYNX M MEJIKO3EPHICTLEIX MaTepHaloB OTOHPAarOT CIICIUAJIEHBIM MEIIOYHBIM
IYIIOM 13 pa3HEIX MECT - BEPXHEIr0, CPEIHEr0 1 HIDKHETO CJIOEB MEIIKA.
OO0paznpl Msica YOONHBIX JKUBOTHBIX IS HCCIIEJOBAaHIS CBEXKECTU OTOUPAIOT OT KaxK oIl
MSICHOU TYIIIU U1 €€ YacCTU LEIbIM KyCKOM Maccoil He MeHee 200r u3 CIIeayroInX MECT: Y
3apesa, IPOTUBR UETBEPTOrO U IISITOrO IMIEMHBIX MO3BOHKOB, B 00JIaCTU JIOIATKH, Oedpa U
TOJICTBIX YacTell MBIl OO0Opa3lnl 3aMODOMKEHHBIX N OXJIaXKJIeHHLIX OJIOKOB Mdca

JIOKYMEHT NOANUCAH o
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HccneqoBaHns XUMHYECKNX, OPTaHOJEIITHUECKIX M MHUKPOOHOIOTHYECKIX II0Ka3aTelell
MsdCa ITUIEI IPOBOAIAT Ha TpexX oOpaziax (TyIKax), OTOOpaHHBIX M3 OTOBOPEHHOIO
KoIndecTBa SAIUKOB. OT KaxJOro oOpazlia OTPe3aroT CKalbIIEJIEM Ha BCH INIYOUHY
MBIIIILI ToJieHn u Oeapa 70r m, HE cMmemmBasg oOpaslpl, JBaXKIbl M3MEILYAIOT Ha
MiacopyOke. Papm THmATEIIFHO IIEPEMEIMINBAIOT H OepyT HEOOXOAUMBIE /L1 aHalInl3a
HABECKI.

I[Ioozomosexka npob

IIoaroToBka mpoO id PU3NKO-XUMHUYECKOT0 HCCIEJOBAHI 3aKIIFOUAETCSI B IIOJIyUSHHIN

OJHOPOJHOII MacChl MIPOAYKTa IIyTEM €0 M3MEIbUEHUS, pacTUpaHI, IIEpeMelInBaHus (B

3aBUCHMOCTIH OT €0 BIJIA).

Ilepes m3MeIbUeHNEM IIPOBOAAT CIIEAYIOMINE OIIEpaIlUN:

B IIPOAYKTaxX M3 KOCTOUKOBBIX ILIOJOB YIAJILFOT KOCTOUKU, B OCTaJIbHBIX IIPOJAYKTaX
Yy IAJBIFOT BETOUKU, YaIlEJIMCTUKN U IIOCTOPOHHUE IIPUMECH,

3aMOPOIKEHHBIE MPOJAYKTHL IPEIBAPUTEIILHO pa3MOpakUBarOT B 3aKpPHITON IIOCY/E,
KUAKYIO a3y, oOpaszyromyrocs IIpu pazMopakUBaHUN, JOOaBJIIIOT K M3MEIEUEHHOMY
IIPOIYKTY.

[IpoOy mpoaykTa B 3aBHCUMOCTU OT KOHCHUCTEHIINU I3MEIBYAIOT C IOMOIIBIO MACOPYOKI,

IpoOMIKN, TOMOT€HN3aTOpa, MIKCepa UM B CTYIKE JO IIOJIYyYEeHNSI MOMOI€HHON MAacCCHI.

Ecnu ot npojykTa ObIjIa OTJEICHA KUAKOCTE AJIS ONpeAdeNICHIII COOTHOIISHII YacTell, TO

[I0CJIe N3MEILUYEHIS TBEP0I YacT 00e a3kl COSAUHSIOT U IIEPEMEIINBAIOT.

[loaroToBI€HHYHO NpoOy MpOayKTa MOMENIAIOT B CTEKJISHHBEIN cocy. [ onpeaeneHns

BITaMIHOB HaBEeCKYy O€pyT cpa3y II0CJI€ MNPHUTOTOBICHUI IIPOOBI, a JII OCTaJIbHEBIX

PUANKO-XMMIYUECKIX aHAJIN3O0B - II0 MEpe HaJOOHOCTH B T€UeHne cyToK. IIpu aToM mmpoOy

XpaHAT IIpu temreparype ot 0 jgo 5 °C.

[Ipu noaroroBke Mmpod MpOoAYKTOR HEOOXOJMMO YUNTEIBATE P TpeOOBaHUI:

UL OIPENETICHNs MacCOBOM JOJHM TSKENIBIX METAJUIOB (TOKCHYHBLIX 3JIEMEHTOR)
N3MEJIBUCHIIE TIPOBOJIAT B allllapaTe M3 MaTepualia, KOTOPHINI HE MOXKET 3arps3HUTh
IIPOJAYKT METAJUIOM,

U1 OIpPEJIETICHNsT MacCOBOM JoJim BuUTraMuHa C B IIPOAYKTE HE JJOIIYCKAE€TCS €ro
M3IUIIHSASL a’palisi, HarpeB U COIPUKOCHOBEHUE ¢ METAJUIMUECKIMU IIOBEPXHOCTIMU

-

E

I ONIPEACIICHNST METAaIUIMUEeCKIX IIpuMecell mpoOy IMpOoJyKTa HE pacTUPAIOT, a TOJILKO

N3MEJILYAOT U [IepeMEI NBatOT.

BxoOHotl KOoHmpoJib.

[{enbro SABJIETCS YCTAaHOBIIEHUE JOJIN CTaHJAPTHHIX M HECTaHIaPTHHIX ILIOJI0B, BUJIOB
[IOPYN, a JJI1 HEKOTOPEIX MPOJAYKTOB (SI0JI0K, BHHOTPaJga) MacCOBOIT JOJIH CYXHUX
BEILECTB.
[Ipu mpoBeASHNN TEXHIUECKOr0 aHajll3a CBEKIX OBOIIEl 1 IUIOJ0B IIPUHUMAIOT BO
BHIIMaHIE CJICAYIOMNE MPpU3HAKHI: (POpMY, BEIIITUNHY, OKPAaCKY, CTEIIEHb 3PEIOCTIL
BHYTPEHHEE CTPOEHNE IUIOL0B U OBOIIEH, HaJINYNE [IOBPEKACHUI (MEXaHIMUECKHX,
CEJIbCKOXO03IICTBEHHLIMU BPEANTEIAME U JP.)

KaugecTBo Msca ompenensieTcsa ero MopdoJIormueckiuM I XUMIYEeCKIIM COCTaBOM,
OOKYMEHT noarnncAH

SNEKTPOHHOW MOANMACKIO I1 TYIO 11 CBEXKECTEBIO. ﬂﬂﬁpDKaT—ItECTEﬂHHDE
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COACPIKIMBIM KCJIYJOHHO-KIIICHHOI'O TPAKTA. CTelneHb CBEXEeCTH Msca OIIPpCACIACTCA
OPI'aHOJICIITITHCCKIIMII, 4 TAK¥KC XIMIHYCCKIIMII 1 6EIKTEPHDHDFHT-IECKHMH MCTO/JdMII.

KauecTBo XKUBOI PEIOBI XapaKTepu3yeTcs ee OOIMIM COCTOSHUEM, YIINTAHHOCTBIO I
pazMmepamu. JKuBas peida JomkHa OBITE 3J0POBOI, YIIMTAaHHOI, ¢ €CTECTBEHHOI]
onecTameil okpackoii, 6e3 HapyKHBIX ITOBpekKJeHUI U BUANMBIX IIPU3HAKOB
3a00JIeBaHMII.

Oxax/aeHHasd pelOa UMEeT TeMIIEpaTypy B TOJIIE Msca Y IMo3BoHOUHHNKa 1 - 5°C. Pri0a
XOpPOIIEro KauyecTBa JOIKHA UMEThL €CTECTBEHHYIO OKPACKY, UUCTHIE KOKHBIE IIOKPOBEI
0e3 MMoBpeXKACHUIL, KaOpEl OT TEMHO KPAacHOTO JI0 PO30BOI0 I[BETA, IOKPLITHIE TATYyUEH
IIPO3PayHOIl CIIN3BIO; 3allaX CBEXKUIL, Oe3 MopoUan X IpUMECE.

MopoxkeHas pelda XapaKTepHU3yeTcs TeMIIEpaTypoil BHY TPU MBI OT -6 g0 -8 °C u
Hipke. [1o xauecTBY MOpOKEHYIO PEIOY IO Apa3AelIsstOT Ha IIEPBBIN U BTOPOIl copTa. PriOa
IIEPBOI0 COPTa AOJDKHA OBIThL Oe3 KaKUxX-Iu0o AedeKToR. Eciau oHa He COOTBETCTRYET
TpeOOBaHIAM MEPBOTO COPTa XOT II0 OJJHOMY U3 MPU3HAKOB, HO BIIOJIHE
I0OpOKaueCTBEHHA, TO €€ OTHOCAT KO BTOpOMy cOopTy. IIoBTOpHO pazMopokKeHHas prIOa
SBIISIETCS IIPOAYKTOM IIOHIKEHHOTO KaUeCTBa.

CBEXKECThb PhIOBI MOXKET OBITH OIIEHEHA II0 CTEIIEHH €€ JETOMUHECIICHITNN: IIPH
COMHUTEIILHOI CBEXKECTHU IIOSIRIISIETCS IPpKO-0€JI0€ CBEUEHNE ¢ TOJTyOOBATHIM OTTEHKOM,
HeCBekas pblOa JJaeT KOPUUHEBATOE CBEUEHIUE C OPAHKEBBIMU HJIN KPACHBIMU IISITHAMI.

BxXomHOMY KOHTPOJIO IOJBEPTaOTCA PACTUTEIILHBIE Maciia. B 3aBUCHMOCTH OT CTEIIEHU
OYNCTKU PaCTUTEJIbHBEIE MacJa IoApa3AeiIsIOT Ha HepapUHUPOBaHHEIE,
ruApaTHpOBaHHBIE U padUHIpOBaHHEIE. K IMOKazaTe M, XapaKTEPU3YIOIIM BUIOBEIE
IIPH3HAKI 1 TOBapPHBIE KaUECTBa (CBEKECTh, IIPUMECH JPYTUX Macell), OTHOCAT 3allax,
BKYC, IIBET, IPO3PadyHOCTh, OTCTOII, INIOTHOCTE, KO3 () (QUIINECHT MPEIOMIICHII, KICIIOTHOE
1 MIOJHOE YlCJIa, YUCIIO OMBIIICHI, HaJIMUUE HEOMBIIIIEMBIX BEIECTB.

IIosmconHeunoe Maciio papMHUPOBAHHOE UMEET C/1a00 BhIpakKe€HHBIN BKYC, 3aIllaX, a
I1€30,J0pPOBAaHHOE BOBCE JIMIIIEHO 3ariaxa 1 BKkyca. OHO IIpo3pavyHoOe, HE COJAEPIKUT
OTCTO:, Tak Kak B HeEM HeT docdatugoB. KucnoTHoe uncio - He 6onee 0.4 mr KOH.

[ 'mapaTupoBaHHOE MaclIo IMeeT OoJiee HHTEHCUBHYIO, UeM pa(pUHIPOBAHHOE, OKPACKY,
JIEJINTCS Ha IEPBLII 1 BTOPOIl copTa. B MacJie mepBoro copra HOpMUPYETC KOJINMUECTRO
docharumgon (0,05%), u xuciaoTHoe uncio coctarisieT He oonee 1,5 mr KOH. B macne
BTOPOTrO COpTa MOXKET coAepkaThbCs 10 1% ¢dochaTH0B 1 KUCIOTHOE YHCIIO JOCTUTAET
2,25 mr KOH. OTcToil onpeAesatoT BECOBEIM I 00bEMHBIM METOJaMU, IIBET - B
IIPOXOQAIEM U OTpa’XK€HHOM CBETE B CTakaHe AuaMeTpoM S ¢M mpu 20°C; cron
POy KTa IIPU 3TOM JIOJIKE€H OBITh HE MeHee 5 ¢cM. BKycC ycTaHaBINBAKOT OIIpoO0BaHUEM
npu 20°C, a 3amax - IIOCJIE€ pacTUpPaHIUA Ha J1aJOHsX.

Caxap-II€COK BEIITYCKAIOT TPeX BIUAOB: MEIKOKPUCTAJUIMUECKUI, pa(pMHIPOBAHHBIN U JJII
IIPOMBINIJICHHOIT nepepaboTku. PadumHIpoBaHHEIT caxap-IIeCOK JOJIKEH OBIThH CHIITYUNM,

CVXIIM Ha OMVIIL. Oe3 IMOCTODOHHUX IDhUMecell U KOMKOB, OeJoro InNBET4d C OJeckoM.
OJOKYMEHT NoanncAH

SNEKTPOHHOM MOANNCHIO IMI rpaHsaMu. Bkyc caxapa 1 ero pacTBOPOB
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa |

BrnaxHocThk He qoipkHaA IpeBwlmaThk 0,14%,
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cojJiep:kaHme caxapo3bl - He MeHee 99.75% (Ha cyxyr Maccy), a caxapa-Iecka
pacuHIPOBAHHOTO cOOTBETCTBEHHO 0,1 1 99,9%.

OCHOBHOE€ BHUMAHNIE CJIEAYET VIEJIATH KOHTPOJIIO VYCJIOBUN XPaHEHUS IIPSIHOCTEIL
XpaHAT X B IUIOTHOHN YIIaKOBKE, HE IIPOIYCKAIOIIEN BIAarm U Bo3JayXa. MX Hemb3d
IepkaTb B I[OMEIIEHUU, TJ€ HaxXo4ATCcd Jpyrue MNOpOAYKTHEL C PE3KUM  IWIN
cnenuUUecKuM 3amaxoM. HerepMeTmdyHO yHaKOBaHHBLIE IIPSHOCTU TaKXKe€ MOTIYT
[iepeJaBaTh CBOI 3allaX APYruUM IIpoaykTaM. leMmmeparypa XpaHeHUd psHocTeil 2-15°C
IIPH OTHOCUTEILHOI BJIAXKHOCTH BO3yXa He BeIme 75-80%.

IIumeBas colb J0JKHA UMETh ONpEAENICHHBIN I KaXXJIO0I'o cOpTa pasMep 3epeH, a
TakK)Ke BJIAKHOCThL. XUMHNUECKHIII COCTaB BCeX BIJIOB MHUINERBOIl COJHN JOJDKEH OBIThH
OJIMHAKOBHLIM, IIpUMUEM KOJIMYECTBO IIPUMECEl B IIEpecueTe Ha CyXO0€ BEI[eCTBO HE
IIOJI2KHO IIPEeBHLIMATE 2,5%. J[OIIyCTUMEBI CIEAYIOIIUE KOJIMUeCcTBa coJieil, (MaccoBas J0JIs,

%):

Marunegsle conn (B mepecueTe Ha OKCHU MarHI) 0,18
H3BecTKkOBEIE COMMU (B IepecUueTe Ha OKCH KaJIbI[1s) 0,78
Kanuiiaele comnu (B IIepecueTe Ha OKCH/T KaJjIis) 0,11
CynbdaTel (B IepecueTe Ha CepHBIN aHTUAPI) 1,00
B ToM uucre:
CcyIbQaT HaTpUsd 0,50
XJIOPHOKHCIIBIE, OpPOMICTEIE 1 I1OIUCTHIE,
a TaK’K€ OpraHNYECKNE COEJUHEHI CreJibl

B comn He HAOJIZKHO COACPHKATHCA 1 CJIICOOB CDE,[[HHEHHI?I BBC/ICHHBIX MCTAJIJIOB, 4 TdK3KC

HUTPATOBR U HUTPUTOR. PeakIinsa pacTBOPOBR COJII Ha JJAKMYC JIOJIKHA OBITh HEUTpalbHOIA,
T.¢. PH=7.

KaugecTBo HGHCEpBHDﬁ IIPOAYKIIIIT B 3HAYUTEJILHOII CTelleHH 3aBHCUT OT KaudecTBa
IIOCTYIIAKOMICI'O Ha IIPCAIIPIIATIIC CBIPBA, I B IICPBYIO OHCPCAL OT TCXHOJIOIMMHYCCKIIX
KauecTB TOT'O HJIN MHOIO XO3JdHCTBEHHO-OOTaHIUECKOI'O COpTa DEDH_[Eﬁ:, INIOJOB 1 AI'O/.
KOHCEPBHEIE COpPTa STHX KYJIBTYP JdOJIKHBI OTBCHATL OIIPCACIICHHBIM TpEﬁDBaHHHM,
IIPCABABIICHHEIM K HHM JIIPOMBEIINIJICHHOCTBRO. B OeiiX BBIABIICHITAA BO3MOXHOCTII
HNCIIOJIb30BAHMA KAXKJOI'O COPTa HEG@XD,[[HMO IIPOBOJAHUTE KOMIUICKCHBIC HM3YHCHIIA COPTOBR,
KadaK IIO Ell"pDﬁHDHOFHT—IECKHM? TdK I1 IIO XIMHKO-TEXHOJIOI'MTHCCKIIM II10OKA3d4TCJIAM.
HPHFD,I[HGCTL COPTOB DEDH_[Eﬁ:, INIOJOB W A0 OJIA HEpEpa6DTKH YCTAaHABIINBACTCH Ha
OCHOBAHIH PC3VYJIbTATOB.

a) TCXHIMHCCKOI'O aHaJIl13a CBIPBA,

6) XIMHHYCCKOI'O dHAJIII3a ChIPbBi.

Paboma: OcHOBHEIE IOKA3aTENIN KauyeCcTBa KaIlyCThl OSJI0OKOUYaHHOIL
A. TexHuueckuil adaiiis.
[NOKYMEHT MOAMNWUCAH - 5
SAEKTPOHHOM NOANCHIO OIIHEHII STOU padOTHl IMTaHTEHIIMPKYJIEM

Bnapeneu; lllebayxoea TateAHa AnekcaHapoBHa ’
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IIpu magekce 1 - popma okxpyrias
>1 - mpogonroBaras WiN yJIMHECHHA
<1 - IUTOCKOOKpYTIJIasd
0) OnpeaeneHnue pazMepa opraHojenrTudeckn Ha ocHoBaHuu H u D.
B) OmnpedeneHue IUIOTHOCTU. JII1 BBIIIOJIHEHHS 3TOil pabOTHl ONPEACIIIIOT Maccy
(B3BemuBaHuEM) U 00beM (M3MepeHueM). I1lo dopmysie p = m/v onpeensatoT ITIOTHOCTS.
V = 4/311IR?
r) OnpeaeneHue BETa U BKyca (OpraHOJICITUYECKN).
OCHOBHEBIE€ IOKA3aTEIH, OIIpeeiideMble P TEXHIYECKOM aHaIN3€, 3aHOCAT B TaOIuIly 1.

Tabmura 1.
Pasmepsl, MM
CpenHsa HMupexc | Xapakrep | Lieer | Or1Xo0-
HaumeHoBaHHe sI Macca, (pOpMEI | ITOBEPXHO IBL, %

CTH
Bricor | JlmiHa

b. Xumuueckuiii aHaiils.

KouaH ounmaroT OT MOKPOBHBIX JIUCTHEBR. OT KaXJOro KouaHa BEIPE3aroT 1/8 4acThk B0
OCH, 3aXBaThIBas BCE YAaCTU TKaHU. VI3 0TOOpaHHBIX YacTell yAaJISIOT KOYEPBITH, a 3aTeEM
IX U3MEIbUaroT. M3 mMeIpueHHON YacT (IIOoCHe TIATELHOTO IIEpEMEINBaHNI) OepyT
JIBE IapaJlyIeJIbHbIE HABECKU JIJI1 KaXKOT0 aHaIM3a.

a) OIIpEJIeJICHUE COIEPKAHIA CYXIX BEIMIECTB BLICYIINBAHIEM.

MeTtoi OCHOBaH Ha CIIOCOOHOCTH HCCJIEQyEMBIX OOBLEKTOB OTJaBaTh BIAary IIpH
oIpeaesieHHoN TemIlepatype. CojepikaHne CYXHX BEMIECTB YUUTLIBAIOT I[I0 Pa’zHOCTU
MAacCChl ICCIIEAYEMOTO IMPOAYKTa O U IIOCJIE BLICYIITUBAHIIA.

MeTtoauka.

BIOKC BBICYIINBAIOT JO MOCTOSHHON MAacChl, OXJIaXK/alOT B SKCUKAaTOPE M B3BEIINBAIOT C
norpemHocTeio He Oonee 0,001 r.

B Orokc momemaroT ST MHOJATOTOBJIEHHOTO I aHAIN3a ChIPbS, 3aKPBIBAIOT KPBIIIKOIL,
B3BEIIIMBAIOT Ha aHAJIUTUYECKNX BECaX C TOI K€ TOUHOCTLIO.

OTKpPHITEIIT OFOKC ¢ HABECKON MOMEN[aloT B CYMWILHEBIN mkad u cymat npu 98-100 °C go

[IOCTOSTHHOTO Beca. BIOKCHI 3aKphIBAIOT KPBIIIKAMI, OXJIaXkIar0T B s3kcukarope (25-30°C)
1 B3BEIINBAOT.
CopmepxkaHne cyxux BemecTB (X) B % BBIUNUCIISIEOT IO POpMYJIE:

NOKYMEHT NoanncAH .
ANEKTPOHHOW MOAMUCHIO 1) x 100 J;
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 L m ’
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa 2

tsepenuit 0,01%
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rae  ml - macca OroKca ¢ HaBECKOII /0 BEICY IIIUBaHU, T
m2 - Macca OFOKCa ¢ HaBECKOII II0CJI€ BEICY IINBAHU, T
m - Macca BBICYIIEHHOTO OFOKCA, T.
pa3zHUIla MEXKIY HapayleIbHEIMI OIBLITaMU He Oosiee 0,3%.

0) onpejeneHne aCKOpOMHORBOI KICIOTHI (BuTaMuH C)
MeTo1 0OCHOBaH Ha peAyLUPYIONIUX CBOIICTBAX aCKOPOMHOBOII KHCJIOTHI.
JIIIT  KOIMMYECTBEHHOTO OIPEAEIEHNI HCHOJb3yeTcsa 2,60 auxiioppeHOINHIO0 PeHOIT,
pPacTBOp KOTOPOIO BOCCTAHABJIMBAETCS B OECIIBETHOE COCIIHEHIIE.
AckxopOnHOBas KucinoTa Oojiee yCTOMUNBA B KHCIION cpejie, II03TOMY JIJI IPUTOTOBRICHI
BEITSI2KEK IIPIMEHSIOT BOJHBIE PACTBOPHI KUCIIOT (2% colsHyo, 1% IaBeneByo).
HCl wu3Bnexkaer n3 oOBEKTa MHCCIIEOOBaHIA KaK CBOOOJHYIO, Tak M CRI3aHHYVIO,
acKopOmMHOBYIO KHCOTYy. IIJaBeneBas KHUCJIOTa ocaxgaeT OEIKU U ITOBBIIIAET CTOMKOCTD
aCKOPOMHOBON KHCJIOTHI B AKCTPaKTaX.
Memoouka.
B crakaHumk (B3BEIICHHBIII 2apaHee) OepyT HaBecky S5 r. HaBecky IepeHOCAT B
dapdoporyro ctynky HeOonbmoil noprueil (20 m) 2% HCIL Ilponecc pactupaHus He
IOJDKEH JNMNThCA Oonbine 10 MmunyT. IlonydeHHYIO MacCy CIMBAIOT U3 CTYIKU B MEPHYIO
koin0y emkocThio 100 w1, CTYIKYy CIIOJIAacKHUBarOT HECKOJLKO paz 2% IaBeJIeBOIl
KHCJIIOTOI I BBIINBAIOT B TY JK€ KOJIOY.
Cogmepxkumoe KoJOwl goBogar g0 100 mul maBeneBOll KHICIOTOI, KOJIOY 3aKpEIBArOT,
BCTPSXMBAIOT U OTCTAHBAaKOT 5 MHHYT. 3aT€M COJEPKHMOE OT(PUILTPOBLEIBAIOT UEpE3
cyxoil puibTp.
3 monyuenHoro ¢uinbkTpata OepyT 2 mapajuleiibHeIe Iopuuu Mo 10 M, HaJIMBarT B
cTakaH oObeMoM 50 M m TuTpyroT m3 MmukpoOroperkn 0,001H. pacTBOpOM KpacKH
TuneMaHca g0 ¢1a00p030BOI OKpacKkl, He ucuesaromeil B TeueHue 0,5-1 MuH.
ODHOBPEMEHHO IIPOBOJAT KOHTPOJILHBIN OIBIT JJIA OIPEISIIEHI IIOIIpaBKU Ha PEAKTURBEI.
JI71s1 5TOro B KOHHMYECKYIO KOOy HammBaroT 1mi pacTtBopa HCL, aucTHiinpoBaHHYIO
BOJY B KOJIHMYECTBE, PaBHOM HCHOBITYEMOMY OOBEMY, M IO KaIUIIM TUTPYIOT 2.6-
IIXJI0p PeHOJMMHA0 (DEHOIIOM 0 IIOSBIEHUI clIabOpo30BOIl  okpacku. KomamdgecTBo
N3PacXOJOBAHHOTO pEaKTHBAa BBIUHTAETCS H3 00BbeMa, MOIIeJIIer0o Ha THUTpPOBaHUE
SKCTpaKTa.
CogmepkaHUE THAP0acKopOMHOBON KUCIOTH X  x (B MI Ha 100 T IpoyKTa) BEIUHCILIEOT
mo gopmye
Xrx=100 Vx k xCx M xVmn /1000 (V; xm),

riae V — KOIIM4IecTBO KpacKH, IOIIe el Ha TUTPOBAaHIE, CM>;

Kk — monpaBouHBIl K03 QUITUEHT;

C — MoJIIpHas KOHIIEHTPAIII KPAaCKU, MOJIb/IM;

M —monexyndapHas (3KBUBAJICHTHAS ) Macca aCKOPOMHOBOIT KUCIIOTHI,

paBHasa 881/MOIEb;

V- 00BEM BKCTpaKTa, CM

= F Ll

3.
3

_F ' 3.
NOKYMEHT NOAOnnCcAH AHITA,CM™,
SNEKTPOHHOW NOANUCHIO

Ceptudmnkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lleBayxoBa TarteaHa AnekcaddpoBHa bIX SKCIICPIIMCHTOB.
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CO/IEPKAHIE

Bregenue

Tema 1. OCHOBHEBIE IUIIEBAPUTEIILHEIE IIPOIIECCHI

Tema 2. Teopunm m KOHIENIIMU MUTAHISA. TEOpHsi cOalaHCHPOBAHHOTO
[IUTaHU, TEOPUS aJ€KBATHOTO IINTaHUS

Tema 3. Teopus pallMOHAJILHOTO IIUTAHIS

Tema 4. Boja B InmeBBIX IPOAYKTax

Tema 5. Benkn

Tema 6. YTJIeBOIbI

Tema /. Jlununaer

Tema 8. BuraMuHEI

Tema 9. MuHepanbHEIE BEIIECTRA

Tema 10. ]l InmeBsie KNCIIOTEI

Tema 11. IIumerble goOaBkm. BemjecTBa, yiaydmiaroniie BHEIIHUII BUJ
[IUINEBLIX IIPOJIYKTOB

Tema 12. BemecTBa, M3MEHSIONINE CTPYKTYPY N (PUIUKO-XHIMUYECKIE
CBOIICTBA IUIIEBLIX IIPOAYKTOB

Tema 13. BemecTBa, BIUAIONNE HAa BKYC 1 apoMaT IMUIEBLIX IIPOJYKTOR
Tema 14. Ilumerele gobOaBKM, 3aMeQJIAIONINE MUKPOOHOIOTHYECKYIO U
OKHCIIUTEJILHYIO IIOPUY IIHUI[EBOTO CHIPhS U I'OTOBHIX IIPOJYKTOB

Tema 15. Buomornuecknu ak THBHBIE JOOABKU

Tema 16. be3onacHOCTE IMIIEBLIX IIPOJJTYKTOB

YuyeObHO-MeToquUecKkoe U HH(POpMAIIIOHHOE 00ecIeYeHUE JUCITUILINHEI

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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BBEJIKHIWE

Cpeanl OCHOBHBIX IIpoOJIEM, CTOMINX IIepe]] YeIOBEeYECKHM OOIEeCTBOM B
HAaIll€ BPEMs, MOXKHO BBIJEIUTH HECKOJILKO IVIAaBHBLIX, IIPEBAJIUPYIONINX HAJl BCEMU
Py TUMU:

- oOecrieyeHNE HACEICHIS 3€MHOTI0 Iapa Ipo yKTaMU ITNTaHUS,

- olecneueHne HEPTHUEIL;

- oDecreyeHUE ChIpbEM, B TOM YHCJI€ BOJOIL;

- OXpaHa OKpYyXKarllell cpeabl, 3KoJIorndeckasl W paJgualiiioHHas
O€30IIaCHOCTh JKUTEJell  IUIaHeThI, 3aMEUICHHE  HEraTHUBHBIX  IIOCJIEICTBUII
MHTEHCUBHON IIPOM3BOJCTBEHHON AEATEILHOCTH U 3alllUTa YEJIOBEKA OT PE3YIILTATOR
STOI HETaTUBHON AEATEILHOCTIL

Cpean HHX OJHOIl 13 caMbIX BaXXHBIX I CJIOXKHBIX SBJISIETCS OOecIedeHUe
HACEJIEHUs 3€MHOIO Iapa IpOAYKTaMU IIUTAHUA. SIBISISACHE OJHUM U3 BaKHEMII X
(akTOpOB OKpYIXKAIOI[EN cpelpl, IIUTaHHE C MOMEHTa pPOXJIEHHSI JJO CaMOTO
[IOCJIETHETO JHS KU3HU UYEIIOBEKA BIUSAET HAa €ro opraHu3M. VHIpeAUEeHTHI TUIEBLIX
BEI[ECTB, IIOCTyIasi B OpPraHU3M UYEJIOBEKa C MHINell W mOpeodpasysch B XOJE
MeTa0O0II3Ma B pe3yJIbTaTe CJIOKHBIX OMOXMMNYECKUX IIPEBPaIeHIIl B CTPYKTYPHEIE
AJIEMEHTEl KJIETOK, OOECIICUHBAIOT HAIl OPraHU3M IIJIACTIUECKHIM MaTE€pUaJioM U
SHEpPTrUell, CO3JJal0T  HEOOXOAUMYHK  (PU3HMOJIOTHYECKYID U YMCTBEHHYIO
pabOTOCIIOCOOHOCTh, OIPEACILIIOT 3J0POBbE, aKTHBHOCTL H IIPOJIOJIKHUTEILHOCTH
KII3HH 4YEJIOBEKa, €ro CIO0COOHOCTL K BOCIPOM3BOACTBY. COCTOSHUE IIMTaHUA,
[IOATOMY, SBJIIETCS OJHHUM N3 BaXXHENMUX (PaKTOPOB, OIPEACIISEOINIUX 3JI0POBBLE
HaI[UI.

[IpoyXTEI NHTAaHUA MOOJDKHBI HE TOJIBKO YJIOBIETBOPATHL IIOTPEOHOCTU
YEeJIOB€Ka B OCHOBHBIX IIUTATEJILHLIX BEIIECTBAX M SHEPTUN, HO U BBIIIOJIHATH
npogunakTUdeCcKue U JieueOHble (PyHKITUIL

Ha pemeHne »TUX 3ajlad U HampabBlI€eHa KOHIEMNIUI T[OCY1apCTBEHHON
IOJINTHKKU B OONACTU 3JO0pOBOr0 IHNTaHIA HaceneHus Poccuiickolni deaepanuu Ha
nepuofa 1o 2005 r., ogoOpenHasa noctaHoBIeHueM IIpaBurenbcTBa PD ot 10 aBrycra
1998 1. Ne917.

[Iox rocymapCTBEHHOII IOJIUTUKOM B OOIACTH 3JJOpOBOr0O IMHMTAHUS IO HIMAETC
KOMIUIEKC MEPOIIPHUATHII, HapaBI€HHBINI HAa CO3JaHUE YCJIOBHII, 0OECII€UNBAROIIX
yJIOBJIETBOPEHUE MOTPEOHOCTEIl HACEJICHII B paIfIOHAILHOM 30POBOM IIMTAHHIU C
Yy4E€TOM €ro TpaAulliil, HPpUBLIUEK, SKOHOMIUECKOTO IIOJIOXKEHUS, B COOTBETCTBUU C
TpeOOBaAHISIMI MEAUIIMHCKOIT HAYKIH.

Y OombmuHCTBA HaceneHnd Poccun, o gaHHBEIM MHcTuTyTa muranus PAMH,
BBEISIBIIEHBI ~ HApyII€HNd  IIOJIHOIIEHHOIO  IHTAaHHNS,  OOYyCIOBJIEHHEIE  Kak
HEJOCTATOUYHLEIM MOTpeOIeHHEM IMUINEBBIX BEIIECTB, TaK M HAPYIICHUEM IIUIEBOTO
cTaTyca HaceleHus Poccun, B MEPBYIO OoUepeb HEJAOCTATKOM BUTAMUHOB, MaKpO- U
MUKPOA3JIEMEHTOR, MOJIHOIIEHHEIX OEJIKOB, N HEpaIUOHAJILHEIM IIX COOTHOIICHIEM.

AOKYMEHT [1IOAIMCAH ryca HaceneHmns Poccum (1o JaHHBIM

SNEKTPOHHOW NOAMUCHIO
Ceptudumrkar: | 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; Lebayxoepa TatkAHa AnekcaHgpoeHa BLIX }I{HpDE;
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— Ae(UIIUT IIOJIHOI[EHHBIX (3KMBOTHEIX ) OEJIKOB;

—neUuIUT BUTAaMHHOB (acKOpOMHOBOM KHCIOTHI, pudodmaruHa (B,),
tnamMuHa (B;), ¢gonmeBoll kmcmoTel, peTumHONa (A) U p-KapoTHHa, TOoKodeposaa u

Py TUX);

— JneduIuT MIHEpaJIbHBIX BEI[eCTB (KalIbI[ls, Kelesa),
— Ae(UIIUT MIKPO3JIEMEHTOR (CeJI€Ha, IIMHKa, loga, pTopa);

— IeUIUT OUIIEBLEIX BOJIOKOH.

OpraHmzanus  3J0pOBOTO  IIHTaHWA  HACEJIEHUI  —  CIOXKHBIM U
MHOTO(aKTOPHBIII IPOIECC, KOTOPBIII MOJMKHO peaJn30BaTh TOJILKO OIHpasiCh Ha
rIyOOKHe 3HAHUS, CTPOMHYIO HAay4dHYIO KOHIEHIMIO M MOPOAYMAaHHYK) HAay4dHO-

TCXHITHCCKYLIO IIOJINTHKY.

IlepeueHb ILUIAHUPYEMBIX PpPe3yJIbTATOB O0OyUeHHMsI 10 JAMCLMILIHHE
(MOayJ/il0), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM pe3yJbTaTaMH O0CBOEHUSs

00pa3oBaTeIbHOMH MPOr pAMMAbI

Kox, popmynnpoBka Koz, ¢hopMmympoBKa HHIHKATOPa
KOMITET € HITHH

[ImaHnpyeMbIe pe3ylIbTaThl
00y4eHHS MO JHCIHIUTHHE
(MozyITHO),
XapaKTePH3VIOIHE STaIlbI
( OpPMHPOBAHH A
KOMITET EHITHIT, HHIHKATOPOB

[IK-4 W J1- 1mx.4 AHAJIH3HPYET CBOHCTBA,
CITOCOOEH OINMpPEAETISITh U () YHKIIHH, KI1aCCH(PHKAITHIO H
aHaIIM3HPOBATh CBOMCTBA 3HAYEHHE CHIPBEBBIX KOMIIOHEHTOB,
CBIPBSL, ITOIY(aOpHKATOB H | HX H3MEHEHHS ITPH

IIPOIOBOILCTBEHHBIX TEXHOJIOrHYECKOH 00paboTKe,
TOBAPOB, BIIHSIOIIHE Ha OCHOBHBIE HaITpaRJIEHH S HX
OITTHMH3AIHIO HCITOIb30BAaHM S ITPH ITPOH3BOICTBE
TeXHOIOTHYeCKOTO ITHIIEBBIX IIPOAYKTOB IS
IIpoIlECCa, KaUYeCTBO H o0ecIieYeHH S IOITYYeHHS
0e30IIaCHOCTh T'OTOBOH Ge30ITaCHOH IIPOAYKIIHH BEICOKOT O
TIPOMYKIIHI, KadyecTRa.

3(p(peKTHBHOCTD H N J1-2mx-4 OpraHusyer BeIOOD,
HaeKHOCTE ITPOIIECCOB IIPHMEHSET MeTOABI H Cpe/ICTBa
IIPOH3BOICTRA H3MEPEHHIT, HCIIBITAHHIT H KOHTPOIIS

OILH HCCIICAOBAHHA KaiUcCTEA,
0e30ITaCHOCTH ChIPBEA H TOTOBOH

ITPOIYKIHU
NJ1-3mx-4 PaspaOaTrIBaet
MEPOIPHATHS I10

COBEPIIEHCTBOBAHHIO CHCTEMBI
KOHTPOJIS KayecTBa M OITTHMH3AI[HIH
TEXHOIIOTHYECKIX IIPOILIECCOB

ITPOU3BOACTBA IIPOAVKTOEB ITHTAHHA

AOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu; lLleBayxoea TateAHa AnekcaHapoBHa

Oco3HaeT KpaTKHe CBEIeHH S
O MpoIleCCe THINEBAPEHH,
MeTabO0IH3M OCHOBHBIX
IHTaTelIbHBIX BEIECTB,
COCTaB, CTPOeHHe, (PYHKIIHH H
CBOICTBAa OCHOBHBIX
IHITEBBIX BEMIECTB, HX
ITpeBpaIleHNI ITPH
ITPOH3BOCTBE IMHINEBLIX
MIPOIYKTOB, XapaKTePHCTHKY
KCEHOOHOTHKOB, TeHeTHYECKH
MOJIH () HIHPOBAHHEIE
ITPOIYKTEI ITHTAHH .
AHaITH3HPYeT OCHOBHEBIE
OpraHONEeNTHYeCKHE, (PH3HKO-
XHMHYECKHE,

MHKPOOH OIIOTHYECKHE
ITOKa3aTelIl KauecTBa
ITHIT[EBBIX ITPOTYKTOB.
OrnpenendeT MoKa3aTelll
KayecTBa ITHIIEBRIX
IPOIYKTOB H (pajib CH(PHKALHH
IMTPOAYKTOB ITHTaHH A, BIaJceT
MEeTOIHKAMH OITpeelIeHH
IToKa3aTellel KayecTBa H
0e30IMaCHOCTH ITHIIEBHIX

BCIICCTB H IIPOAYKTOB
I TaHITA
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IIK-5 WJI-1mx-5 OcyiecTBIsgeT KOHTPOIb | OCO3HAET OCHOBHEIE ITOHSITHS
criocobeH IIPHMEHSTH | KauecTBa, 0e30ITaCHOCTH CHIPhS H HaYKH O IIHTaHHH, TeOpPHIO
CIIELHAIH3HPOBAHHLIE  H | TOTOBOH IPOAYKIHH C cOamaHCHPOBAHHOI' O H
poe ccHOHATbHbIE HCITOIb30BaHHEM HOPMATHBHOH aJleKBaTHOTO ITHTAHH 4,
3HAHHS, B TOM YHCIIE | JOKYMEHTAI[HH, OCHOBHEIX H IPHHIMMIIEL  PAIl[HOHAJIEHOI'O
HHHOBAI[HOHHBIE, B | IIPHKIIAIHBIX METOIOB T TAHH 5. KormyecTBeHHO
o0macTi TEXHOJIOTHH | HCCIIELOBAHIIA OIIpeJAeIIsIeT COJIEpKaHHe
IIPOM3BOACTBA TPOAYKTOB | M JI-2rmx.5 OpraHH30BBIBAET OCHOBHBIX ITHIIIEBBIX BEINECTB
T TAHH, OIPEJIEIISATh | TEXHOIOTHYECKHH IIPOIIECC B COCTaBE ITPOJIYKTOB
HallpaBIIEHHS Pa3BUTHA | IIPOM3BOACTBRA ITPOAVKTOB ITHTAHHS | IIMTAHHS, IIPHMEHSTL 3HAHHS
TEXHOIIOTHH IIHINERBIX | MACCOBOI'O H3TOTORIEHHS H IO OITPEIETIEHHIO
IIPOM3BOJACTB, ITIOBBIIIEHHS | CIIEIHATH3HPOBAHHEBIX ITHIIEBBIX HallpaBIEHH I Pa3BHTHSI
KayecTBa H Oe30IMaCHOCTH | IIPOAYKTOB C IIPHMEHEHHEM TEXHOJIOTHH IIHIIEBBIX
TOTOBOH ITPOMYKI[HH COBPEMEHHOI'O TEXHOIOTHYECKOTI'O IIPOH3BOJACTR. AHaIM3HPYeT
000pYyAOBaHHSL, TPASHIHMOHHBIX H CIIEIHATH3HPOBAHHEBIE 1
HOBBIX BHIOB CBHIPhS nmpoecCHOHATbHEIE 3HAHHS,
NJI-3mx.s Brigeusger oOBEKTH IS | B TOM YHCIIE
VIIYVUIIIEHHS TeXHOJIOIHMH IMHIIEBLIX | HHHOBAIHOHHEIE, B OOIACTH
ITPOH3BOJCTB C VUETOM | TEXHOJIOTHH  ITPOH3BOJCTBA
ITPOIrPECCHBHBIX METOAOB | IIPOAYKTOB ITHTaHH 4,
SKCIITYaTal[HIH 000pYAOBaHHS, | HaIIPaBIIeHH I Pa3BHTHI
IIPHHI[HIIOB YIIPaBIEHHS KaueCTBOM, | TEXHOIOTHH IIHIIEBBIX
0e30ITaCHOCTBIO H | IIPOH3BOJICTB C IIETIH IO
ITPOCIIEKHBAEMOCTRIO IIPOM3BO/ICTBA, | IIOBBIIIEHHS  KadyecTBa M
OCHOB (PH3HOJIOTHH ITHIIEBAPEHHS H | O30ITaCHOCTH TOTOBOH
OoOMEHA  BEIIECTB, COBPEMEHHBIX | ITPOIYKI[HH
KOHIIEITI[HH ITHTAHHSI

Tema 1. OcHoBHbIE MUIIEBAPUTeEJIbHbIE IMPOLIECCHI

[InmeBapeHne — XUMUUecKasl, HHOTJa TakKKe MeXaHmdeckad oOpaOoTKa IIHIIHN
— CJIOXKHBIM IIpPOIlECC, HpH KOTOPOM IIPOUCXOAUT IIEpeBapMBaHUE MNUINU N €€
YCBOEHHIE KIeTKaMi. B  Xome numeBapeHus IIPOUCXOLUT  IIpeBpallleHIE
OpraHMYeCcKNX MaKpOMOJIEKYJI HUIMH B OoJiee MEIKHE MOJEKYyJIbl, B YaCTHOCTH,
pacmeruieHne OMOIOINMEPOB UM HA MOHOMEPEL. JTOT IIPOI[ECC OCYIIECTRILIETCS C
[IOMOIILIO IIUIEBAPUTEIILHEIX (ruAP OIUTUYECKIX ) (bepMEHTOB. IIocne
BEIIIEOIIICAHHOTO IIpollecca 0OpaOOTKU IIHNINa BCACBIBAETCS HEMNOCPEJICTBEHHO B
IIUTOIIa3MYy KJIETOK (IIpU BHEKJIIETOUHOM MUIN[eBApEHUN V OaKTepUil U IpUOOB U IPU
BHY TPUKJIETOYHOM IHNINEBAPEHNN) IIN Yepe3 CTEHKHN IUIEBapUTEIHLHOTIO TPakTa B
KUIKIE cpedpl opraHm3zMa (y dejoBeka — B KpoBb win nauMdy). Takum oOpazom,
IpollecC IUINEBapeHUs 3aKIro4vaeTcs B IepepadoTke HOHIU N €€ YCBOSHHU
OpraHI3MOM.

Y deJjloBEeKa IIHINEBapEHNE HaUMHAETCSd B POTOBOM IIOJIOCTH, [A€ IINIIa
[IEPEKEBLIBAETCA. DTOT IHPOLECC CTUMYJINPYET SK30KPUHHBIE KEJIE3bl, BhIACIIIIOIIIE
CJtoHy. lIpucyrcTByromiasd B CIHOHE amMiUla3a yY4acTBYET B pacllEIJICHUN

FOKYMEHT NOANUCAH — MHUIIEBOro KOMKa, YTO OOJIerdaer

INEKTPOHHOW NMOANMChLIO o

Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 SAPaxXCHIC PCOCIITOPOB B CIIHN3HCTOH
Bnageneu; WebayxoBa TateAHa AnekcaHapoBHa I pE(bHEKE KGTprIﬁ HDDp,[[HHHp}"ETCH B
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MOCTY. B KOOpJAMHHPOBAaHHOM aKT€ IJIOTAHHIS yUaCTBYIOT MATKOoe HEOO M I3BIYUOK
(uvula), KOTOpHIE IPEAOTBpalllalOT IIOMAJaHME MU B HOCOBYKO IIOJIOCTb, U
HaJITOPTaHHUK, KOTOPHIIl HE Ja€T IHIIE M0I1aJaTh B TPaxero.
ey a0k
JKerny qox pacmonozeH 1o auadparmoii B 1eBoM Iojpedepbe I HaJUpEBHOI
obmnactu. MMmeercs 3 o0omoukn:
Buemnsa (bprommHa)
MEBIITEYHEIN CITON
HapyKHBII cJ10i1 (IIpOJOJILHEIIN )
cpeaHUull ol (IUPKYJISIPHEII);,
BHYTPEHHUI CJION (KOCOI).
Buytpenaasa (Cnmzucrtasd o000JI0YUKa) — BEICTJIAHA HEOPOTOBEBAIOIIHM,
IIUTHHIPIYECK M SIIUTEINEM.

[Inma nmomagaeT B JKeIy4OK, IPOXOId Uepes KapAualbHBIN cpuHkTep. TaMm oHa
CMEIINBAaETCd C JKEJIYJOYHBIM COKOM, AaKTHBHBEIMU KOMIIOHEHTAMI KOTOPOTO
SIBIISIFOTCS COJIIHAS KMCIIOTa U MUIeBapUTEIIbHEIE (DEPMEHTHI

Ilemcun — pacmemgeT Oelkm OO0  aMHUHOKHCIIOT,  IIOJIUIEITUIOB,
OJINTOIIEIITIIOB.

PenHuH (1M XUMO3UH) — UMeeTcs y AeTell 4o 1 roga, moMoraeT IIepeBapUTh
MOJIOYUHEIE IIPOAYKTEL. 1Iocie ogHOro roga XUMO31H IIpoIlafaeT, ero PyHKINH OyIeT
BLITIOJIHATE COJISTHAS KIICJIOTA.

IlapueTanbHble KJIETKH KeJyAKa TakkKe CEKPETHUPYIOT BHYTPEHHHH QaKTop
Kacmna, HeoOXoaUMBIIT U9 BcackIBaHII BuTaMuHa Bis.

ToHkaa KuMIKa

Yepes mmwopudecknili c(pUHKTEp IHUIA OMNaJaeT B TOHKYIO KHIIKY. [IepBEIil
OTAell TOHKOM KUINKA — JBEHAJIaTUIIEPCTHAs KUINKa, TA€ [IPOUCXOAUT
CMEMINBaHHE IIHIMU C JKEITUbIo, KOTOpasd OOECIEUMBAET 3MYJILTHPOBAHUE KHPOB
pepMEHTaMII IIOMXKEIYyJOUHOI JK€JIe3bl M TOHKOII KHIIKM, pacleIUIrOIIIMI
yriueBodel (MaJibTO3a, JIaKTo3za, caxapoza), Oejlku (TpUIICMH 1 XHUMOTPHUIICHH). B
TOHKOII KHIIIKE MPOUCXOJUT BCACHEIBAHIE OCHOBHOI'O 00BbE€MA MUTATEILHLIX BEIIECTB
I BUTAMIHOB U€pe3 KUIIEUHYO CTEHKY.

Tomncras kumka

Ilocne mnpoxXoxaeHNs TOHKOII KUINKM IININa II0IIagaceT B TOJICTYEO KHIIIKY,
COCTOSIIYEO U3 CIeIoll, 000J40YHOI, CHTMOBHJHOII 1 IpsSIMOIl KHUIIOK. 34eCh
IIPOMCXOAUT BCAaChLIBAHNUE BOJLI M SJIEKTPOJIUTOB, 3JE€Ch K€ IMPOUCXOAUT U
(opMUpOBaHNE KaJIOBBIX MAcC.

Peryrsims numerapeHIsd

[InmeBapeHue y dyejoBeKa SBISIETCS IICUX0 (PH3UOIOTIUYECKUM IIPOIECCOM. ITO
O3HayaeT, UTO Ha IIOCJIEA0BATEIILHOCTL U CKOPOCThH PEAKIINI BIUSIOT I'yMOpallbHEIE
CIIOCOOHOCTH KEIyJOYHO-KHINEUHOIO TpaKTa, KadeCTBO IHIMU I COCTOSHIA

OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOoANUCHLIO
Ceptudchmkar: | 12000002A633E30D113AD425FBS0002000002A6 JH1C Ha IIHNINCBAPCHIIC, D6}’CHE’LEHHEE1}E}TCH
Bnageneu. lWebayxora TateaHa AnekcaHapoBHa

eTKaMH CJIN3UCTOMN D6DHDT-II{H KCITYIKa I1
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racTPUH, CEKPETUH N XOJIEIUCTOKMHUH. OHU BBIACIISIOTCSI B KPOBEHOCHYIO CHUCTEMY
JKEITy JOUHO-KHIIIEYHOTO TpakTa U CIOCOOCTBYIOT BHIPAaOOTKE MNUINEBAPUTEILHEIX
COKOB U IIPOJIBMKEHUIO TN,

YCcBanBaeMOCTb 3aBUCUT OT KaueCTBa IINIIU:

3HAUNUTEIILHOE coJepiKaHIe KJIeTUaTKH (B TOM YHCJIE PAaCTBOPUMOII) CIIOCOOHO
CYIIIECTBEHHO YMEHLIINTL BCaChbIBaHIE,

HEKOTOPHLIE MHIKPO3JIEMEHTEI, COJIECpIKaIecsd B IIUAINE, BIIAIOT Ha IIPOIIECCH
BCAChIBaHI BEI[ECTB B TOHKOM KHIIIEUHUKE;

’KUPBI Pa3IMUHON IIPUPOILI BCACKIBAIOT MIO-pa3zHOMY. HacCHIIEHHBIE K IBOTHLIE
)KIPBl BCACBIBAIOTCS M IIPEOOpa3yrOTCS B YEIIOBEUECKUI JKHUP Topazfo JIerde, 4em
[TOJINHEHACHIIIEHHBIE PACTUTEIILHLIE KUPHI, KOTOPLIE IPAKTUUECKNU HE YUACTBYIOT B
00pa30BaHNH YEJIOBEUECKOTO KIUPa,

BCAaCEIBaHIE KUINIEUYHNKOM YIJIEBOAOB, KHUPOB M OEJIKOB HECKOJILKO MEHIETCS
B 3aBUCUMOCTH OT BPEMEHU CYTOK U BPEMEHU I'o/jia;

BCACHIBAHIE MEHSETCS TaKXE€ B 3aBUCUMOCTH OT XHUMHYECKOI'O COCTaBa
[IPOJIy KTOB, KOTOPLIE IIOCTY NI B KUIIEYHUK PaHbIIIE.

Perymsamusl numeBapeHus oOecneuynuBaeTCs TaKkKe€ BEreTaTHBHOII HEPBHOU
cucteMoil. IlapacuMnarinueckas 4acTb CTUMYJINPYET CEKPEIUIO 1 IIePUCTAJILTUKY, B
TO BPEM KaK CUMIIaTHMUECKas YacTh IIOJaBIISIET.

['opMOoHEI U Jpyrue OHOJIOTHYECKU aKTHBHBIE BEIECTBAa, BIIISIOIINE Ha
[T eBapEHUIE

["acTposHTEepOnaHKpeaTdecKasl SHAOKPIHHAS CICTEMa — OT/EJ SHIOKPHUHHOI
CHCTEMEI, IIPEJICTABJIEHHLIN pacCEIHHBEIMI B Pa3IMUHLIX OpraHax IIUIEBapUTEILHON
CUCTEMBI HSHAOKPUMHHLIMU KJIE€TKaMu (amygolUTaMU) H IIEOTUAESPrUYSCKUIMU
HellpoHaMHU, IPOAYIUPYIOMIUMH MHENTHAHLEIE TIOPMOHEI. JSIBIdeTcsad HamOolee
I3yUeHHOIT yacThio JuQdy3HON 3HAOKpUHHON cucTeMbl (cuHoHUM AlIIY][-cuctema)
I BKJXOYAET MPUMEPHO IIOJIOBUHY €€ KIIETOK. [ acTpOSHTEPOIIAaHKPEATUUYECKYIO
SHAOKPUHHYK) CHCTEMY HA3BIBAIOT «CAMBIM OOJILIINM M CIOXHBIM 3HIOKPHHHBIM
OpPraHOM B OpTaHI3ME UETIOBEKA.

['acTpliH — rOpMOH, CUHTE3UPYEeMBIIl G-KIIeTKaMU JKEIyIKa, PacIlONIOKEeHHBIMU
B OCHOBHOM B IIIWWIOPUYECKOM OTAEJE KEIyJAKa. | acTpuH CBS3LIBAETCS CO
crenupIIecKIMH TaCTPUHOBEIMI PEIENTOpaMU B XKeJIygKke. Pe3yIbTaToM yCHIIEHNUS
aJICHIJIATIMKIIa3HON aKTHUBHOCTU B IIAPUETAJIbHBIX KJIETKaX KEJIyJAKa SBJISIETCS
VBEIIMUCHUE CEKPEeIIU XKEJIyJOYHOTO COKa, B OCOOEHHOCTHU COJITHOM KUCJIOTHI.
['acTpuH Takke YBEINUYUBAET CEKPEIUIO IIENICHHA IJIaBHLIMHU KIIETKaMH KEIyIKa,
YTO, BMECTE C IOBBIIIEHHNEM KHCJIOTHOCTH JKEJIYJOUHOIO COKa, 00eCIeUMBarOIUM
onTUMalnbHBII pH And  gelicTBMA  IIENICHMHA, CIOCOOCTBYET  OITHUMAJIbHOMY
[IEpEBApPUBAHUIIO IININH B keIyake. OQJHOBPEMEHHO racTPUH YBEJINUUBAET CEKPEIUIO
OMKapOOHATOB M CJIN3HM B CJIM3UCTOI JKelyAka, oOeceunBasi TEM CaMBIM 3alllUTy
CJIM3NCTOIl OT BO3JIEUCTBUS COJIIHON KHUCJIOTHI M IIENICHUHA. | acTpUH TOPMO3UT
OIIOPOKHEHUE KEIIyaKa, UTO 00ECIICUNBAET JOCTATOUHYIO JJI1 IIepEBapNBAHUS NI

AOKYMEHT NOAMMCAH JIOTHI U TIEIICMHA Ha IIUIEBON KOMOK.

INEKTPOHHOW NOoANMNCBIO o
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KpOBOCHAOXKEHNI 1 (PU3HOJIOTHUECKOMY OTEKY CJIM3HCTON JKelyJka U K MHUTpaIum
JIEKOIIUTOB B CJIN3UCTVIO.

CexkpeTiH — MNEeNTUIHBIII TOPMOH, COCTOAIUI 13 27 aMUHOKHUCJIOTHBIX
OCTAaTKOB, BbIpabaThIBa€MBINl S-KJIETKaMH CIH3HCTON OOOJIOUKM TOHKON KHUIIKU U
YUaCTBYIOIIUI B PETYIIAIUN CEKPETOPHOU JAEATEIILHOCTHU MOKEITYJOUYHON KETIE3hI.
YCUINBAIOT CTUMYJIAIUIO IIPOAYKIIMMI CEKPETHHA JKEITUHbIE KUCIIOTHI. BcacklBasiCh B
KpOBb, CEKPETHUH JOCTHUrAaeT MIOJKEIYIOUHON JKEJIE3bl, B KOTOPON YCUIINBAET
CEKpEIIUI0 BOABLI M SIIEKTPOJINTOB, IIPEUMYIIECTBEHHO OmMKapOOHaTa. Y BEJINMYNBAas
00BEM BBIAEISIEMOTO IOJKEITy JOUHOM KEJIe30i1 COKa, CEKpETHH HE BIMSIET Ha
oOpazoBaHUE JKele30il (pepMEeHTOB. OTY (PYHKIIUIO BEIIOJHSET JPyroe BemiecTRO,
BEIpaOAaTEIBAEMOE B CIH3UCTONI 000JOYKE TOHKON KHIIKNA — XOJIEIUCTOKHMHIH.
Buonormieckoe ONpeesIeHIIe CEKpeTHHa OCHOBAaHO Ha €ro CIIOCOOHOCTH (Ipu
BHYTPUBEHHOM BBEJACHHHU JXUBOTHBIM) YBEINYHNBATL KOJIMYUECTBO IMENOYN B COKE
IIOJIPKEITYy JOUHOI Keje3bl. CeKpeTHUH SBIIeTcS OJIOKAaTOPOM MNPOAYKIIMU COJITHOI
KICIIOTHl IIapHeTaIbHBEIMHI KJIETKaMH kenyjaka. OCHOBOIl 3((EKT, BHIZEIBAEMEII
CEKPETUHOM, - CTUMYJIANNS MIPOAYKIIUN SIUTEJINEM JKEITUHBIX, ITaHKPEaTIUECKIX
IIPOTOKOB 1 OPYHHEPOBCKUX JKeEJIE3 ONMKapOOHATOB, 00ecneunBasi, TakuM oOpaszom, J10
80 % cekperuun OMKapOOHATOB B OTBET Ha IIOCTYIUIEHHE IMIUA. ITOT 3 EKT
OIIOCPEIOBaH YEPE3 CEKPEIIIO XOJEIUCTOKMHINHA 1 3TO IPUBOAUT K YBEIMUECHIIO
IIPOJIY KITUHU KEJIUM, CTUMYJIUPOBAHII COKpAIEHUI JKETUHOTO IIY3LIps U KUIIEYHIKA
1 YBEIINUYEHNIO CEKPEIUU KUIIEUHOT'O COKa.

XonemquctokuannH (CCK; paHee HOCWI Ha3BaHHE IAHKPEO3UMHH) —
HEHpONEeNTUAHEI TOPMOH, BhIpaOaThbIBaeMBIINl I-KIeTkaMU CIM3UCTONH 0OO0JIOYKH
IBEHAQIATUIIEPCTHONI KHUINKM W [POKCUMAJIbHBIM OTJAECJIOM TOINEN  KUIIKI.
XOJIENUCTOKMHAH  BEICTYIIa€T MEQHAaTOPOM B  Pa3HOOOpazHBEIX  IpoIleccax,
[IPOUCXOJIANINX B OpPraHU3ME, B TOM UHCJIE, B IIUIEBAPEHUMN. XOJIEIMCTOKMNHUH
CTUMYJIIPYET paccrnabneHne cduHkrepa OOAH, YBEJIMYHBAEeT TOK II€UEHOUHOI
JKEITUN, TOBBIMIAET IMAaHKPEAaTUYECKYIO CEKPEIIO, CHIDKAET JABJICHHE B ONJIMapHOI
CIICTEME. BBI3BIBAET COKpalllcHNE IIpUBpAaTHHKA JKEIyJKa, YTO TOPMO3UT
[IEpEMEN[eHNe  IIepeBaApeHHON  IUIMU B JABEHAJAIATUIIEPCTHYIO  KUIIKY.
XOJNEINCTOKUHUH  SBJISIETCA  OJIOKAaTOPOM  CEKpPELMH  COJIIHOII  KHCIIOTEI
[MapHeTalbHBEIMU KJIEeTKaMHU Kelnyaka. MHrmonropoM XoJIEIIUCTOKMHUHA SBIIIETCS
COMaTOCTAaTHUH.

| TrOK0303aBIIC MBI MHCYIINHOTPOIIHKIN IIOJIUTICTITII (panee
pacipocTpaHEHHEBIE HalIMEHOBaHUS: racTPOUHTNONTOPHBII MIOJIUTIETITIL,
JKEITYIOUHBI MHTHONTOPHBIN HENTi, oOmenpuusaTeie adopeBunatypel: GIP, 1T'MII
mwm JKHMII) — nenTuaHelil TOPMOH, COCTOMIIUI n3 42 aMUHOKHCIOTHBIX OCTaTKOB,
BEIpaOaTeIBaeMbIll  K-KJleTkaMu CIM3UCTOIl  0OOJOYKN JIBEHAJIIaTUIIEPCTHOII M
[IPOKCUMAIbHON YacTU TOIel KUImok. OTHOCUTCI K CEMENCTBY CEKpETUHA.
| TIFOK0303aBUCUMBINT MHCYJINMHOTPOIHBIN IIONMUIIEIITU SBIAETCSA WHKPETHUHOM, TO
€CThb BEIpaDaTHIBA€TCA B KHIMEYHUKE B OTBET Ha IIE€POPAbHEIN MOpHEM IIHIIIN.

ROKYMEHT TTORMMGAR ) MHCYJHHOTPOIIHOTO MOJIUIEITHa —
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peabcopOIImO HATpUSA W BOALI B MHUIIEBAPUTEIILHOM TpaKTe€, WHTHOUPYET
JIUTIOIIPOTENMHIINIIARY.

BazoakTHBHBIN MHTECTUHAILHBIN HENTI] (Ha3bIBaeéMEIIl TakKe Baz0aKTIBHBIIM
NHTECTUHANLHEIN IONMHNenTi, obmenpuHatele adopeBmarypel BHMII n VIP) —
HEUPONENTUIHLII TOPMOH, COCTOSAIMII 13 28 aMHHOKUCIIOTHBIX OCTaTKOB,
oOHapy:KHMBa€MbIlI BO MHOTMX OpraHax, BKJIFOYas KHIIEYHUK, TOJIOBHOI 1 CIIMHHOI
MO3T, IIOJKEIYJOUHYIO JKejle3y. DBa3z0aKTHUBHBEIN MHTECTUHAIILHBIN TIENTUI, B
OTJIMYUE OT JAPYIruUX IIENTUAHBIX TOPMOHOB M3 CEMENCTBA CEKpPETHHA, SBIISIETCS
ICKIFOUNTEILHO  HellpomeguatopoM. (OO0nagaeT CIWIbHBIM — CTHUMYJIHPYEIOIIUM
JICIICTBEM Ha KPOBOTOK B CTEHKE KUINKN, a TaKXe Ha IJAaJAKYIO MYCKYJIaTypy
KHUIIEYHNKa. SBJIIETCS MHIHONTOPOM, YTHETAKOMIMM CEKPEIMIO COJITHOI KHCIIOTHI
MapHeTalbHEIMHI KIIETKaMU CIM3NCTON oOostouku kenyaka. BHMII Takxke sBiaeTcs
CTUMYJIATOPOM IIPOAYKIIUU IIEIICUHOTEHA ITIaBHBIMU KJIIETKaMM JKeJTy JKa.

MoTtumiis — TropMoH, BeIpaOaThIBae€MBINl XpoMa(d(UHHEIMH  KJIeTKaMHI
CIM3UCTOIl ~ OOONOYKHM  KEIyJOYHO-KUIIEYHOrO0  TpakTa, IIPEHUMYIIECTBEHHO
JIBEHAAIIATUIIEPCTHOI 1 TOIEell KUIIOK.

ComaToCcTaTUH — TOPMOH JIeJIbTa-KJI€TOK  OCTPOBKOB JlaHrepraHca
[IOJKEIYIOUYHON JKE€Je3bl, a TakKXke OJMH N3 TOPMOHOB rumorajiamyca. llo
XIMAYECKOMY CTPOEHHIO SBJIETCSA IENTUAHBIM ropmMoHoM. (ComaTocTaTHH
[IOJABIIET CEKPEeIMI0 TUIIOTaJlaMyCOM  COMATOTPONNH-PUIN3MHI-TOPMOHA U
CEKpeIUIO IepeaHell Jojeil rumnodu3a coMaTOTPOHOrO0 TOPMOHA U THPEOTPOITHOTO
ropMoHa. Kpome TOro, oH IOJABRIAET TaKKe€ CEKPEILHNIO Pa’IN4dHEIX I'OPMOHAJIILHO
AKTHUBHBIX IIEIITUIOB 1 CEPOTOHNHA, MNPOAVIIUPYEMEIX B KEIYAKE, KUIIEYHUKE,
[IEUeHN « IIOJPKEIIYJIOUHO JKejleze. B YacTHOCTH, OH IIOHMXKAET CEKPEeInro
MHCYJINHA, ITIFOKAroHa, racTpuHa, XOJIEIIMCTOKNHIHA, Ba30aKTHUBHOTO
NHTECTUHAIBLHOTO IIENTUa, HHCYJINHOIIO0OHoTO (pakTOpa pocra-1.

KoHTpo/IbHBIE BOMPOCHI

1. Yro Takoe numeBapeHue’

2. HazoBure QpepMeHTHI XKeJIyKa, YUaCTBYIONIUE B IHII€BapECHNIN?

3. Kakue ropMoHEI U Jpyrue OHMOJOTrMYeCKH aKTHBHBIE BEI[eCTBa BIIMSAKOT Ha
I erapeHue?’

Tema 2. TEUPHH H RKOHULCIIINHNH ITIHTaHHUHA. TCOpHH CﬁﬂﬂﬂHCHpﬂBﬂHHﬂrﬂ
IMHTAHHH, TCOPHHA A/ICKBATHOI' 0O ITHTAHHA

TEDPHH CﬁﬂﬂﬂHCHpﬂEﬂHHﬂrﬂ IIHTAHHNHA Hpemﬁnaﬂaﬂa B AHNCTOJIOI'MIT 1O
ITOCJIICAHCI'O BPCMCHIL CorjlacHO 2Tol TCOpHM, IIPCAIIOHUTUTCI/IIbHBEIM CHHTACTCAH
IINTAHHC, IIPH KOTOPOM IIPHUTOK IIMTATCJIBHBIX BCIICCTB B OPI'aHH3M COOTBCTCTBYCT
X pacxony. HI’IH.[EL COCTOHUT I3 KOMIIOHCHTOB, Pad3JIMYHBIX IIO EI)HBHOHDFHT—IIECKDNI}’

OOKYMEHT MOANCAH . TOKCHYUHBIX. B HeHll cojgepxkarcsa u
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KICJIOT, BUTAMIHOB U MHUHEpPAJILHLIX BEIECTB, CIEJOBATEIILHO, MOJKHO CO3JI1aTh TaK
HAa3LIBAEMEIE 3JIEMEHTHI JUETHI.

Konnenmusa coanaHcpoBaHHOIO NUTaHMUS OblJIa HAaydHO 0OOCHOBaHa B 1964 r.
akag. A.A. lloxkpoBckuMm. Ha ocHOBe JaHHON KOHIEOIIMHU OBLIIM pazpadoTaHBI
paIoOHKLl U191 PazINYHBEIX TPYIIl HACEICHHS C Y4eTOM (PUIMYECKHX HarpyzoK,
KINMaTUUECKNX W APYIUX YCIIOBUM, CO34aHbl HOBBIE IIHINEBLIE TEXHOJIOTHUH.
[ JTaBHEIM HTOTOM JaHHOII paboOThl OBLIIO YCTAaHOBICHHE KOPPEIATHBHOI
3aBUCHMOCTH MEXJy YCBOGHHEM MHUIMU 1 CTENeHbH cOalaHCUPOBAaHHOCTU €€
XNMIYECKOTO COCTABA.

COalaHCHPOBaHHOE IMHNTAHUE - 3TO YUET BCEro KoMIuiekca (paKTOpOB IIHMTaHNA,
X B3aHMOCRI3M B OOMEHHEIX IIpolieccax, a TakKKe MHIAUBHIIAY aJIbHOCTH (PepMEHTHBIX
CICTEM « XUMHIYECKUX IMpeBpallleHnil B opraHmniMe. CoO BpEMEHEM TEOPUA
cOaTaHCUPOBAaHHOTO MHTaHUSA OBIJIa IIOABEPrHyTa IepeolleHKe. Ee kpusuc
CTUMYJIUPOBaJl HOBBIE HAaydHBIE€ HCCIE€JOBaHHSI B o0OjgactTu  (PU3MOJIOTHU
MUIeBapeHNs, OHOXHMMHH IIHIH, MHKPOOMOJIOTHH. DBBUIN OTKPBITEL HOBEHIE
MEXaHIU3MBl IIUIEBAPEHUS, YCTAHOBJIIEHO, YTO II€peBapHBaHUE IIPONUCXOAUT HE
TOJILKO B IIOJIOCTU KUINIEYHNUKA, HO M HEMNOCPEJCTBEHHO Ha CTEHKAaxX KUIIEYHIKA, Ha
MeMOpaHax ero KJIETOK, Obljla BHISBJIEHA paHeE€ HEM3BECTHAs FOPMOHAJIbHAs CHCTEMA
KHIIEYHNKA, IIOIYYE€HBl HOBLIE CBEIECHISI OTHOCHTEIBLHO POIHU CHUMONOTHYECKIX
MUKPOOPraHN3MOB, OOHUTAOMNIX B KUIIEYHHKE, M 00 MX B3aMOOTHOIIEHUSIX C
OpPraHN3MOM UYEJIOBEKA.

Kimaccuueckass Teopus cOalaHCHPOBAHHOTO IIMTAHHS OCHOBBIBA€TCS Ha
CJIEIY IO X TIOJIOKEHUAX :

1. VMpaeanbHBEIM CUHNTAETCs IIMTAHNE, BO BPEMsSI KOTOPOIO IIOCTYIUIEHUE
[TUIIEBBIX BEIECTB OTBEUAET X pacxXoaM.

2. llocTymneHne MUINEBBIX BEIIECTB OOECIEUMBAETCSI B PE3yIIbTaTe
pa3zpyIIEeHNs IIUIEBLIX CTPYKTYP M BCACBIBAHI IIOJIE3HBIX BEIECTB - HYTPUEHTOB,
HeOOXOAUMBIX OJI1 MeTaOO0In3Ma, INIACTUYECKUX M SHEPreTHUYECKNX IIOTpeOHOCTEN
OpraHu3Ma.

3. YTrunuzanus €bl OCYIIECTBIAETCI CaMIM OPTaHIN3MOM.

4. Ema cocToUT 13 KOMIIOHEHTOR, Pa3HEIX MO (PH3NOJIOTMYECKOMY 3HAUEHHIO:
HYTPUEHTOB, OaJUIaCTHBHIX BemecTB (OT HHX €€ MOXHO OUYNCTHTL) M BPEIHBIX,
TOKCUYHBIX COEINHEHUI.

5. Merabomu3aM opraHmzMa OIOpeAeIdeTcsl HeoOXOAUMEIM  YPOBHEM
AMUHOKHCJIOT, MOHOCaxXapu 0B, KUPHBIX KUCIJIOT, BATAMIUHORB U COJIEI.

6. MHOro HYTPHEHTOB, CIIOCOOHBIX K BCAaChIBAaHHIO M aCCHMIIILINMN,
OoCBODOOXKgaeTcd B pe3yjbTaTe (PEPMEHTAaTUBHOIO TUAPOJIN3a OpTaHUYECKIX
IPOAYKTOB 3a CYET BHEKJIETOYHOro (IIOJIOCTHOTO) MU BHYTPHKJIETOYHOTO
U eBap EHUSL.

B sTOoM ciydae muineBbI€ BEIECTBAa yCBAMBAKOTCS B JBa STalla. IIOJIOCTHOE
[TUII€BapEHUE - BCAChIBAHIE.

AOKYMEHT MNOANUCAH bHOE (QYHKIIUOHHPOBAHNE OpraHH3Ma
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MHOTOYNCJIEHHEIMH HE€3aMEHUMBIMH (paKTOpaMH IINTaHUS, KakKAbI N3 KOTOPBIX
BEITIOJIHAET CBOIO CIIEMUPIMUESCKYIO (PYHKITUIO B 0OMEHE BEIIECTB.

B ocHoBe koHIenum cOaTaHCUPOBAHHOTO IIHTAaHHS JIEKUT OIpelelIeHUe
IIPOIIOPIIUN OTAEJILHLEIX IINIIEBLEIX BEMIECTB B pPalllOHE, OTPaXarolNX CYMMY
OOMEHHBIX  peakIUil, KOTOpEIE XapaKTEPH3YIOT XHUMHYECKHE  MPOIECCHI,
0OECIIEUNBAIOIIIE B HTOTE KH3HEACATEILHOCTL oOpraHm3ma. OJHON M3 TIJIABHBIX
OMOJIOTUYECKNX 3aKOHOMEPHOCTEI, Ha KOTOPBIX Oa3zupyeTcs TEOpHsd, SBISETCS
[IPaBIUIO COOTBETCTBUSA (PEPMEHTHBEIX HAOOPOB OpraHm3Ma XUMHYECKUM CTPYKTypam
TTHIITH.

Kpuzuc Tteopum cOajJaHCUpOBAHHOIO TIHTAHUS M OTKPBITUE HEKOTOPHIX
BUTAIbHBIX, HEN3BECTHLIX paHEe MEXaHN3MOB (JIM30COMAJIbHOTO M MEMOpPaHHOTO
IUIeBapCHUS, PazINUHEIX BIJOB TPaHCIOPTa IMUIEBEIX BEMIECTB, 00MNIX 3((PEKTOB
KHIIEYHOII ~ TOPMOHAJIBHOII ~ CHCTEMBI), PE3yJIbTaThl  COIIOCTABJICHUSA  psja
XapaKTEPUCTUK OE3MHKPOOHBLIX M  OOBIYHBIX JKHUBOTHBIX, JaHHBIE IIPSMEIX
NCCJIEAOBAHNI BINSHUSA 3JIEMEHTHBIX JAUET Ha OpraHu3M U T.J. IIPUBEIN K
[IEPECMOTPY psilla OCHOBHBIX IIOJIOKEHUII AToN Teopun. Ha OCHOBE IOJIy4EeHHBIX
JAaHHLEIX M 0000meHull HamMu OblJIa [OpeJIoKeHa HOBasg TeOpUsI — TeopHA
aJeKBATHOI0 THTAaHMA (€€ pa3BHTHE €Ime JaJeKo HEe 3aBEepIIeH0) U
copMyIMpPOBaHEl HOBEIE IIOCTYJIATHI OCHOBOIIOJIATAIOMIECTO 3HAYUEHILI: 1) IUTaHUE
[IOAJIEP)KUBAET MOJIEKYJIAPHEIL COCTAaB U BO3MENIAET HSHEpPreTHueckue U
IJTACTUYECKNE pacxodbl OpraHN3Ma Ha OCHOBHONM OOMEH, BHEIIHIOIO PabOTy M pOCT
(3TOT mOCTyJIaT - €JUHCTBEHHBINI OOmMIl g Teopuil cOalaHCUPOBAHHOTO W
aJIeKBaTHOTO IIMTaHIA), 2) HOpMallbHO€ IIUTaHHEe OOyCIOBJIEHO HE OJHUM IIOTOKOM
HYTPUEHTOB U3 JKEIIYJAOUHO-KUIIEYHOIO TpakTa BO BHYTPEHHIOKO CpEly OpraHnu3Ma, a
HECKOJIbKMMHI IIOTOKAMHM HYTPUTHUBHBIX U PETYIITOPHBIX BEIIECTB, HNMEOINMUI
KII3HEHHO Ba)KHOE€ 3HAUCHUE, 3) HEOOXOAUMBLIMU KOMIIOHEHTAMH IINIIN CIIy’KaT He
TOJILKO HYTPUEHTEI, HO 1 OaJlJIaCTHHIE BEIIECTBA, 4) B MeTaOOJINMUECKOM H OCOOEHHO
TpoQUIecKoM OTHOIIIEHUN ACCUMILIUPYROIINI OpraHNu3M SBIIIETCS
HaJOPraHN3MEHHOII CHCTEMOI, 5) CYIIECTBYET AHIO3KOJIOTHS OpTraHN3Ma-XO03sdMHa,
oOpazyemMass MHKpOQIOpOll  KHIIEUHHKA, C KOTOpPOM OpraHm3M  XO3S5HIHA
[IOJIACPKUBACT CIIOXKHBEIE CHUMOMOHTHEIE OTHOINEHMS, a TaKi)Ke€ KHIIEYHOI, MIN
SHTEpaJIbHOI, cpejoil, 6) OalaHC NUINEBLEIX BEIIECTB B OpraHH3ME JOCTUTAaeTCsd B
pe3ybTaTe OCBOOOKACHNSI HYTPUEHTOB M3 CTPYKTYp IIHIIU IIPU (PEepMEHTAaTUBHOM
pacIIEIUICHNN €€ MaKpOMOJIEKYII 3a CUET IIOJIOCTHOTO U MEMOPAaHHOTO IIHII[E€BapEHIIS,
a B pfale€ CIy4aeB - BHYTPHKJIETOYHOT'O (MIEpBHYHBIE HYTPUEHTHI), a TaKikKe
BCIIC/ICTBIE CHHTE3a HOBLIX BEIIECTB, B TOM UYICJIE HE3aMEHUMLIX, OaKTepHaIbHOI
(topoll KUIMEYHNKa (BTOPHYHLIE HYTPHEHTHI). OTHOCUTEIbHAS POJIb IIEPBUYHBIX U
BTOPNYHBEIX HYTPHEHTOB BapbUPyeT B IMHUPOKUX Ipejenax. OxapakTepuzyem
HEKOTOphI€ I3 ATHX IIOCTYJIATOB HECKOJBLKO Oosiee moapodOHo. Kak MOXKHO BUAETE,
OCHOBHEIE IIOCTYJIaThl TEOPUM aJIEKBAaTHOI'O IUTAHUS MNPUHIMIINAILHO OTINYArOTCS
OT TaKOBBIX TeOpHU cOalaHCHPOBAHHOIO HUTaHMA. OJHAKO OQUH N3 HIX SBILIETCS

AOKYMEHT [NOANNCAH e IOAJEPKNBAET MOJIEKY JIIPHBII COCTAB
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HaJOpraHN3MeHHEIE cUcTeMBI. IlocnemgHme  BKIOWArOT B cedsd,  KpoMe
MakpoOpraHmzMa, MHKpPOQIOpy  €ro  JKEIyQOUHO-KHIIEYHOIO  TpakTa -
MUKPOSKOJIOTUEO U SHTEPAIILHYKO CpPedy, KOTOPBIE COCTaBISIFOT BHYTPEHHIOKO
SKOJIOTUIO OpraHn3Ma, WIN SHJA0SKOIOTUr0. Mexkay OopraHu3MOM XO3sgMHa 1 €ro
MUKPO3KOJIOTUEN IIOJJIEP )KUBALOTCSI [TOJIOKUTEILHBIE CUMONOHTHEIE
B3aIMOOTHOIIIEHUS. leopus aJIeKBaTHOIO MHUTAHUSI B OTJINYUE OT TEOpUU
cOaTaHCHUPOBAHHOIO IINTAaHUS HE TOJILKO CBI3BIBAET HOPMAJIbHOE IIUTAaHUE U
ACCUMIWIAIIMEO IIHIMM C OJJHUM IIOTOKOM BO BHYTPEHHIOIO Cpedy OpraHusma
PazJIMYHBIX HYTPUEHTOB, OCBOOOXKIAIOMINXCS B PE3ylIbTaTe II€peBapUBaHIS NN B
KEJTYJOUHO-KUIIEUHOM TpPakKTe, HO NPUHUMAET CYIIECTBOBAaHUE IIO KpailHEll Mepe
€Il TPEX OCHOBHBIX JKM3HEHHO BaXXHBIX IIOTOKOBR.

IIepBEIIl - MOTOK PEryIATOPHEIX BEMIECTB (TOPMOHOB U TOPMOHOIIOIOOHBIX
COEQUHEHNII), IPOAYIUPYEMBIX SHAOKPHHHBIMHU KJIETKaMH JKEJTYJOYHO-KHUIIEUYHOIO
TPaKTa, a TaK)ke 0Opa3yIIXCSI B €I0 COJEPHKIIMOM.

BTopoil moTOk cocTOHT n3 OakTepHUaJIbHBIX MeTaOOJINTOB. B HEro BXOJIMT
MOAU(UIUPOBAHHBIE II0J  BINSHUEM OaKTepUanbHOII  (pJIOpEl  KHUIIEYHHKA
OajUtacTHBIE BemecTBa IUIMUM MW  HYTPUEHTHl, a TaKXe MPOJYKTEl €€
KIBHEAEeATEIIbHOCTU. C  3TUM IIOTOKOM BO BHYTPEHHIOKO CpeJy OpraHuiMa
[IOCTYIIatOT BTOPUYHBIE HYTPUEHTEI. B 3TOT IIOTOK BXOJAT TaKXE TOKCHUUECKUE
BEIIECTBA, K KOTOPBIM OTHOCATCA TOKCHUHBI IIMINN, a TakKXe TOKCUUYECKUE
MEeTaOOINTEI, 0OPa3YIOIINUECS B KEIYJOYHO-KUIIEYHOM TPaKTE 3a CUET AEITEILHOCTHU
OakxTepuanbHOIl propsl. [lo-BugUMOMY, 3TOT IIOTOK B HOpME (PH3UOJIOTHUEH.

Tperuil MOTOK COCTOUT M3 BEIIECTB, MOCTYIIAIOIUX N3 3arpPA3HEHHON NI
I 3arps3HEHHONM BHEMIHEN Cpeapl, B TOM UHCJIE€ KCEHOOHMOTHKOB. HakoHerr,
COTJIACHO TEOPHUH aJ[eKBaTHOrO IINTAHUS, TaK HazbIBaeMhble OaJUIaCcTHLIE BEIECTBA, U
B TOM YICJIE MOPEUMYIECTBEHHO MUINEBLIE BOJIOKHA, SBILIFOTCSA SBOJIFOIMOHHO
BaXXHBIM KOMIIOHEHTOM IHUIN. Bce ImocTynatel TeopuUM aJcKBATHOIO ITMTAHIA
B3alIMOCBS3aHbl U OOpa3yIOT COBOKYIIHOCThR HOBBIX U HETPaJAUIMOHHBIX
[IPEACTAaBIICHUI, IIOXO0/I0B, METO/IOB NCCIIEIOBAHNA U TEXHIUECKIX IIPUEMOB.

CxeMma IIOTOKOB BEI[ECTB U3 JKEIIYJOUHO-KHUIIIEUHOr0 TpakTa BO BHY TPEHHIOIO
Cpeay OpraHn3Ma B COOTBETCTBHM C HOBOM Teopueil aJeKBaTHOIO IINTAaHUA (IIO:
Yroner, 1985). B momonmHeHue K IMOTOKaM, YKazaHHBEIM Ha puc.2.1, mpu odpaboTke
OaJUTaCTHBLIXBEIIECTB GOpMHPYIOTCSI  BTOPHUYHELIE HYTPUEHTEI, TOKCHUHEI,
SK30TOPMOHEI, IINI[a CTUMYJIMPYET BBIJACICHIIE KHUINEYHBIX TOPMOHOB. IKHorpga
TEOPUIO  aJIeKBAaTHOTO IIMTAaHUSA KPUTUKYIOT 3a TO, UYTO OHA  CJIMIIKOM
«IUIEBapUTEILHAN». ITO HE TaK. OTa Teopusd OHOJIOrmyHa 1 TEXHOJIOTHYHA, T.€. OHa
npujaeT OOJbIIOEe 3HAUEHHE SBOIOIMOHHEIM OCOOEHHOCTSIM H OCOOEHHOCTSIM
(PYHKIINIOHUPOBAHIA MEXAaHH3MOB, OOECIIEUMBAION[IX YCBOEHME MNHIMU. Takol
[IOJIXOJ] TIO3BOJISIET pacCMaTpHBAThL PsAJ IpolOJieM, KOTOphble HEJJOCTATOYHO
OIICHUBAJINCh KJIACCMUYECKOIl TEOPUEN, HO KOTOPhIE MMEIOT PEIIarollee 3HAaueHUE C
TOUKHN 3peHusa Tpodosorun. OxapakTepuzyeM Ooyee IMoApOoOHO HEKOTOPHIE

AQKYMEHT [IOANUCAH 20pHHU a/IEKBATHOTO MUTAHNS.

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lebayxoea TateaHa AnekcaHOpoBHA

OeicTeuTtenend: c 20.08.2021 no 20.08.2022 JBAHHOTI'O IINTAaHIIA.



2. B uem cocTour OCHOBOIIOJIAI'aOIIIEC 3HAYUYCHIIC 4/ JCKBATHOIO ITUTaHT?
3. HazoBure OCHOBHEIE IIOTOKHU IIPH IICPCBAPpHUBAHHKII IIHIIH IIO TCOPHUI
A ICKBATHOI'O IIITTAaHITA.

Tema 3. Teopus pauioHa/IbHOT0 NMUTAHUA

[IurtaHne JOMKHO ORITH palfUOHAILHEIM, COaIaHCHPOBaHHEIM.

CKOJIbKO XNMHYECKNX BEIECTB PACXOAyeT OpPraHMU3M B3POCJIOrO YEJIOBEKa B
[IPOIECCE KMBHEACATEIILHOCTU, CTOJIbKO K€ JIOJDKHO IIOCTYIIATh HUX € IIPOJAYKTaMU
nurannsg. OJHAKO B Ipollecce 0OMEHa OJHU BEIIECTBA MOTYT IIEPEXOIUTh B APYTHE.
[Ipn 3ToM OOJILIIMHCTBO M3 HUX MOKET CHHTE3UPOBATHLCI B OpPraHmM3Me, TOrJa Kak
HEKOTOPEIE SBILIFOTCA Kak OBl HCXOAHBIMI. OHI HE MOIYT CHHTE3HUPOBATHLCA U
JIOJIZKHBI 00s3aTEJILHO MOCTYIIATh ¢ nuIiell. OTCro/la BCe MUIEBRIE BEIECTBA JEIISITCS
Ha 3aMEHHUMBIE M HezaMeHUMble. K IIOCIegHMM OTHOCATCA HE3aMEHHMEIE
AMIHOKHCIIOTEI (BalHMH, W30JICHIINH, JEHIUH, JH3UH, METHOHHH, TPEOHHH,
TpunrodaH n (QeHmWwIalaHUH), He3aME€HHMBbI€ JKHUPHBIE KHCJIOTHI  (JIMHOJIEBAas,
JINHOJICHOBAS ), BUTAMHHEI I MIHEpaJIbHEIE BEIECTRA.

Teopusa coalaHCHPOBAHHOIO MUTAHMS, KOTOPYHO B Halllell CTpaHE MIHPOKO U
yriyonenHo pazpadarteiBan akagemMuk AMH CCCP A. A. IIokpoBCKUIL, 3aK/TFOYaeTCS
B YCTAHOBJICHIH TECHOII CBSI3M MNUTAHUS C IpolleccaMu oOMeHa BemiecTB. [Ipu saTom
ocobas pollk OTBOJUTCS HE3aMEHUMBIM (PaKTOpaM ITUTaHIS.

PainoHansHOE IIITaHUE JIOJDKHO OCHOBHBIBATLCS Ha TEOpUN
cOallTaHCUPOBAaHHOTO IUTaHHI W  IpeJycMaTpHBaTh  [IPAaBUILHBIIL  PEKUM
nmoTpeOneHnsa mumu. Heobxoammo 3HaTBR W CcOOMOAATh TpU  HPUHIIUIA
paINoOHaIbHOTO IIMTAaHMSA: YMEPEHHOCThb, pa3zHooOpasme, peXNUM IpHUEeMa ITHIIIL
YMEpPEHHOCTL B IINTAaHUU HE IO3BOJISICT IOTPEOIIATE ¢ MUINel YHeprun OoJIbINe MIN
MEHBIIIE, YeM €€ PacXOAYETCs B MpOIecce KU3HEAECATEIILHOCTH, pa3zHoo0Opa3ne IUIIH
B pallllOHE C HAMOOJILIIEH CTEINEeHBIO BEPOSITHOCTU TapaHTUPYET IIOCTYIUICHHE B
OpraHm3M BCEX HE3aMEHNMBIX KOMIIOHEHTOB IIUTAHILI, OIIPEACIICHHLIN pPEXUM
IUTaHUA (BpeMs INpUEeMOB MUIH B TE€UEHHE AHS, a TaKKEe KOJINYECTBO M KadeCTBO
MUY IPU KaI0M €€ IIpueMe ) HOQAEPKIBAET alllIeTHT B HYKHEBIX paMKax.

PaccmMoTpuM mnoJjpoOHeEe KaxXKAbIM M3 TpexX OPUHIUIIOB PaIIOHAILHOTO
[TUTaHNS.

HEpBBIﬁ IIPHHITAII PAIIIOHAJIEHOI'O ITHTAHITA — YMCPCHHOCTD.

yMEpEHHDETB B IINTAaHII HEDGXO,[[HMEL JIIA CD6H}D,[[EHHH Oajragca MCHK Y
HDCT}’HE’LIGH_[E]?I C HHH_[Eﬁ 14| pacxmﬂyemmﬁ B IIPOLCCCC KIBHCACATCIIbHOCTII BHEpFHEﬁ.

3aK0H COXpPaHCHMA OSHCPIMM B IIPHPOJAC ABJIACTCA 8,6CDHPDTHEIM: OH
CIIPABCJINB HC TOJILKO [JIA HEKHBOI MATCPHIH, HO ,[[EﬁCTEyET 1 B 2KHNBOM OPI'aHM3MC,
B TOM HIICJIC I1 B KJICTKaX OPI'd4HOB I TKaHEell YeJIOBEKa.

AOKYMEKT HIONRNCAH SCTBIISIETCS TpeMs IIyTSIMH:. B pe3yJIbTaTe
ANEKTPOHHOW MOAMUCHIO 5
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OCHOBHOIl OOMEH — 53TO MHHHMAJILHOE KOJIMYECTBO SHEPrUH, KOTOpOe
HEOOXO QMO UYEJIOBEKY I MOAACPAKAHUSA JKU3HH B COCTOSHHU IIOJHOTO ITOKOSL.
Takoll oOMeH OOBIYHO OBIBa€T BO BpeMS CHa B KOMQOPTHBIX yCIOBHSX. Ero uame
BCEr0 pacCUUTHIBAIOT 110 OTHONIECHUIO K «CTaHAapTHOMY» My KunHe (Bo3pact 30 Jer,
Macca Tena 65 KI) IIH K «CTaHJapTHOII» JKEHIHHE (TOT K€ BO3pacT, Macca Teja 55
KT'), 3aHIMAIOIMUMHCS JIETKUM (PIBUUecKUM TpyJaoM. OCHOBHOII OOMEH 3aBHCUT OT
Bo3pacTa (y MaJIeHbKUX JeTell OH Ha €QUHHIIY MacChl Tejaa B 1,3—1.5 paza BhIIIe,
yeM Y B3pOCIBIX), OT OOmeil Macchl TEJa, OT BHENIHHX YCIOBHH IIPOXKHBAHHUS U
NHAUBIYAIbHEIX OCOOEHHOCTEH UYENIOBEKa. YCTAaHOBIIEHO, YTO B CPEJHEM IIpHU
OCHOBHOM OOMEHE 3aTpadmnBaeTcsd OKoJIo | Kkaml Ha 1 Kr mMaccel Tenma 3a 1 gac. Y
JIFOJIEN, TIOCTOSHHO HCIILITHIBAIOMNX (DU3MYECKNE€ Harpy3KH, OCHOBHON OOMEH, Kak
[IpaBIUIO, IIOBEIINIAETCA B IIpeaernax 30 %.

Crnenuduyeckoe AUHAMHIYEcKoe  JelicTBHEe IUIMU  OOYCJIOBJIEHO €€
[IEpEBApIBAHNIEM B JKEIIYJOUYHO-KUIIIEYHOM TpaKTe 4eloBeka. HambOonpmuil pacxo/
SHEPTUH BELI3BIBAET IIepeBapHBaHNE OEIIKOB, KOTOPOE€ YBEIMYNBAET MHTEHCUBHOCTH
ocHOBHOro obmenHa oObuHO Ha 30—40%. Ilpuem c mnumel XUPOB IMOBLIIIAET
ocHOBHOI 0OMeH Ha 4—14 %, yrneBogoB—Ha 4—7%. Jlaxe 4dail 1 KO(]e BHIZLEIBAIOT
[IOBLINIEHIE OCHOBHOIO 0OMeHa B mpefenax 8 %. [logcunrano, 4To mpu cMEMIaHHOM
IIUTAHUI I ONTUMAJIbHOM KOJINYECTBE HNOTPEOILIEMBIX ITUIIEBEIX BEI[ECTB OCHOBHOII
oOMeH yBennduBaeTcs B cpeqHeM Ha 10—15 %.

Dmnyeckasl JAEITEILHOCTL OKa3blBAE€T CYIIECTBEHHOE BIIMSHHNE Ha Pacxojl
SHEPTUH B OpraHu3Me desioBeka. Uem OoJsbine puiznueckas aKTUBHOCTD, TeM OOJIbIIE
SHEPrum TpaTUT OpraHM3M 4YeJIOBeKa. Eciom wMacca Tena delnoBeka OoIbIne
CTaHJApTHOII, TO  SHEPIOTpaThl IIPU  VYKa3aHHBIX BHJAX  JAEATEIILHOCTU
[IPOMIOPIINOHAJILHO YBEIMUNBAKOTCS, €CIIM MEHBIIE — CHIDKAIOTCSL.

CyTOUHBIE SHEPrOTPATHl UEJIOBEKA 3aBUCAT OT BO3pacTa, I10JIa, MaccChl Tela,
XapakTepa TPYJAOBON AEATEIILHOCTU, KJINMAaTUYECKNX YCIIOBUII U NHANBUIYalIbHBIX
0COOEHHOCTEN MPOTEKaHN peaKI[Uil 0OMEHA BEMIECTB B OPTaHU3ME.

IIpm XpaTKOBPEMEHHOM HEAOCTATKE SHEPrEeTUUECKON I[EHHOCTU IIUIIU
OpraHN3M YaCTUYHO pacxXOJyeT 3allacHLI€ BEI[eCTBa, IVIABHBEIM OOpazom xup (m3
KIPOBOI TKaHM) M YIJIEBOALI (TJIMKOTEH). IIpn AJIUTENILHOM HEIOCTATKE
SHEPreTUYEeCK! IEHHOI MUY OPTraHN3M PpacXxoyeT HE TOJIbKO PE3EpPBHLIE YIJIEBO/ILI
I JKUpPBLI, HO M OEJKH, 4YTO, B IIEPBYIKO OUYEPEAb, BEAET K YMEHBLIIEHIIO MAaCChl
CKEJICTHLIX MBIIII], a, CJIEJOBaTEILHO, K BO3HIKHOBEHIIO I Pa3BUTHIO JUCTPOQUN.

KpaTkoBpeMeHHBIIT N30LITOK SHEPreTHUECKOIl IIEHHOCTH I OTPHIlaTElbHO
CKa3bIBAETCI Ha IIPOIlECCaxX YCBOAEMOCTHM U YTWIM3AaIUU OCHOBHBIX MIUIIEBBIX
BEIECTB, UTO BHIPAXkKAETCSI B YBEJIMUECHUM KOJINMYECTBAa KaJIOBBEIX MacC U BHIAEJICHUN
[IOBLEIIMIEHHOTO KOJIH4decTBa MouHd. lIpn IUTEILHOM M30BITKE SHEPreTHYECKOI
[[EHHOCTH MUIU YacThb KUPOB I YIJIEBOJOB HAUNHAET OTKJIAJALIBATLCS B BUJIE
PE3EPBHOIO KUpa B KUPOBON TKaAaHU. OTO NMPUBOAUT K YBEINUEHUIO MAacChl T€lla U B
ITOCJIEIYIOIMIEM K OKIPEHUO.

NOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudmkat: | 12000002A633E3D113AD425FB50002000002A6 FaAHIIA — paBHDD6p33HE.
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HaceneHnne Halieill IUIaHETHl HCIIOJNBL3YVET JJIA IMUTAHUA THICAYN IUIIEBBIX
IPOAYKTOB = eme OoJbIle KyJIHMHApHBIX Omoj. M Bce MHOrooOpaszme IIpoayKTOB
IIUTAHUS CKJIAABIBAETCS M3 Pa3zINYHBIX KOMOMHAIIMN IIHINEBLEIX BEI[ECTB: OEIKOB,
’KIIPOB, YIJTIEBOJIOB, BUTAMIHOB, MUHEpPAJILHBEIX BEIECTB U BOJBLI. ECTECTBEHHO, UTO
pa3zINUHbIE TUIEBLIE IIPOAYKTHl UMEIOT Pa3zHBIN XUMIYECKII COCTaB.

OHepreTmueckass II€HHOCTh paliiOHa MNUTAHUSA 3aBUCHUT OT BXOMJAINX B €0
cocTaB OENKOB, KHPOB I VYIJIEBOJOB. YTIJIEBOALI IIOCTABJLIIOT IIPEHMYIIECTBEHHO
SHEPTUIO, TOrJla KakK JKUPhl U OCOOEHHO OEJIKI HE TOIILKO CHAOXaroT OpraHU3M
SHEPTHUeil, HO U SBILTOTCS HEOOXOANMBIM MaTE€pUalIOM JJI1 OOHOBIEHUS KJIETOYHEIX
I CyOKIEeTOUHEIX CTPYKTYyp. Mcmosk3oBaHme OEJIKOB B KadeCTBE SHEPreTHYEeCKOTO
MaTepHajla Be€ChbMa HEBBITOJHO JJII OpraHM3Ma. BO-IIEPBEIX, O€NKNM — HanboJee
ne(pUITUTHOE H IIEHHOE IIHIIEBOE BEIIECTBO, BO-BTOPEIX, IIPH OKHICIIEHUHN OEIKOB,
COIPO-BOXKJAIOMEMCS  BHIJIECJIEHHEM SHEPruu, 0Opa3yrTCs  HEJOOKUCJICHHBIE
BEII[€CTRa, 00Ja/Ial0MIE CYIIECTBEHHBIM TOKCHMUECKIM JEIICTBUEM.

OnrumaiabHBEIM B pallioOHE MIPAKTUYECK! 3JOPOBOIO UYEIIOBEKA SBIISETCS
COOTHOIIIEHNE OEJIKOB, JXUPOB M YIJIEBOJOB, Omuzkoe kK 1:1,2:4. DTo cooTHOIIEeHHE
Hanboee OIarompuaTHO IS MaKCHUMAaJIbHOT'O YOB-JIETBOPEHUS KaK IUIAaCTUYECKUX,
TaK 1 3HEPTETHYECKIX MNOTPEOHOCTEN OpraHm3Ma YelloBeka. belku B OOJILIINHCTBE
CIIy4aeB JOJIKHEI COCTaBIATL 12 %, xkupel — 30—35 % oOmell kalopHUHHOCTU
paruoHa. JINIp B cllydyae 3HAYUTEIHLHOTO MOBHIMIEHUS JOIHU (PU3MUECKOTrO TPpyAa, U
YBEINYEHUSI B CBI3M C 3THUM IIOTPEOHOCTH B SHEPIrHU COJEp:KaHUe OEIIKOB B
pa-IIIOHEe MOXKET OBITh CHIDKEHO Ao 11 % ero oOmell kajopuilHOCTH (3a CUeT
yBEINYEHUS JOJIN JKUPOB U YIJIEBOJIOB, KaK IIOCTABIIHNKOB KaJIOPHII).

Kakxompa ke mpuOIm3nuTenbHasd CyTOYHAs IMOTPEOHOCTHL B3POCIIOr0 UENIOBEKA,
3aHUMAIOIIErocs JIETKUM (QU3NYECKUM TPYAOM, B BHEPreTUYeCKOl II€HHOCTU IIHIIIN,
B Oenkax, kupax Hu yriaeBojgax? IlmmieBoill palnoH JgoJikeH cojiepikaTh 80—90 r
oenkoB, 100— 105 r xupor, 360—400 r yIrJIeBoA0B, SHepreTuueckas e HHOCTb €ro
okHa cocTaBIATE 2750—2800 xkair

OnTuMaJIbHOE COOTHOMIEHUE KHBOTHBIX H PACTUTEIILHBIX OEIKOB B PaI[IOHE
yennoBeka konedserca B mpeaenax oT 60:40 mo 50:50 (B 3aBHCUMOCTH OT KaudecTBa
PaCTUTEILHBIX OSJIKOB), a B CPEJIHEM COCTARNIIET 55:45.

IIpu omnpegeneHUn NOTPEOHOCTH YEJIOBEKAa B JKHpaxX CIEAYET YUUTHIBATH
HEOOXOAUMOCTh IIOJTHOTO OOECII€UeHNs OpraHn3Ma IIOJHOLIEHHBEIMHI KHPOBBEIMH
BEIIECTBAMIL, a UMEHHO. HE3aMEHIMBIMUI XKUPHBIMHI IIOJIMHEHACHIIIIEHHBIMUI
Kuciaotamu, ¢GochonunugaMi, HEOOXOAUMBIMU JJII OOHOBIEHUS KJIETOK U
BHY TPUKJIETOUHLIX KOMIIOHEHTOB, a TaK)Ke )KUPOPaCTBOPUMBIMUI BUTaMIHAMIU.

IloTpebnenne yrieBoJOB B pacdeTe Ha OJHOIO JKHTEId B HaIlell CcTpaHe
COCTaBIIIET B cpeaHEM 0KkoJio 460 I B A€HBb, TOTJIa KaK B COOTBETCTBUU C HAyUYHBLIMU
pEeKOMEHJAIISIMI HOpMa JOJIKHA COCTaBIIATE 386 I B leHb. OCOOEHHO OMaCHBIM JIJI
300POBBS HACEIEHUS CTpaHBl SBJIIETCSI HEYKJIOHHBIN pOCT MOTpeONEeHMsI caxapa,
KoTopoe mpeBeiciiio 120 T B A€HL (B CpeOHEM), B TO BpeM:SI KaK PEKOMEHOyeMasd

AOKYMEHT MOAMNNCAH Ipu JIeTKoM (pu3ndeckoM Tpyje, 4o 100 r
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3yOO0B, TOrga Kak JApyroii mpeacTaBUTEb YITIEBOJOB — KpaXMall — TaKoro JeHCTBI
He OKa3blBaeT. Kpome Toro, moTpebleHue caxapa B 3HAUNTEJILHBEIX KOJIMUECTBaX
[IOBLINIAET KOHIIEHTPAIIUIO IJIFOKO3BI B KPOBH, YUTO SBJIIeTCSA (PAKTOPOM PUCKA JJIA
BO3HIKHOBEHIISI caxapHOIo Anadera. B To ke BpeMs Kpaxmall BCJIEACTBUE €ro Oosee
MEJIEHHOrO IIepeBapUBaHUS B IHINEBapUTEIILHOM TpakTe TakKuM 3(P(EeKToM HE
obmamaer. IloaToMy pekoMEHIyeTCsI MaKCHMaJIbHO OIpaHHMYNBATH IOTPEOJICHNUE
caxapa I KOHIUTEPCKUX H3AEIIUII U 3aMEHATh UX, €CJIH 3TO HE0OXOAIMO, KpaxXMaJloM.

300pOBOMY  OpraHH3My  dYelIoBeKa  HeoOXOJAUMEI TaKk  Ha3blBaeMBbIE
pacTHTEIbLHLEIE BOJIOKHA IJIM OaJlJIAaCTHBIE BEI[ECTBA, KOTOPHIE IIPEJICTABJICHEI, B
OCHOBHOM, 0O0OJIOUKaMH PAaCTUTEJILHBIX KJIETOK M COCTOST IPEUMYINECTBEHHO I3
KJIeTJaTKN M HOeKTuHa. ONTHMalbHBIM cuuTaeTcd norpedneHne 10—I15 r© aTHX
BEIIeCcTB B JeHb, B ToM urncie 9—10 r kieTyaTKknl 1 5—6 I IeKTUHOBLIX BEIIECTB.
PacTurenbHBIE BOJIOKHA YJIYUIIAFOT MOTOPHYEO (DYHKIIHIO JKEJTYJOYHO-KHIIEYHOTO
TpakTa, CIIOCOOCTBYIOT JIMKBUJAIIMN 3aCTONMHBIX SBJICHHI B  KHUIIEYHHKE.
YcraHoBNIeHa 00OpaT-Has 3aBUCUMOCTE MEXKY HUX COAEpPKaHUEM B IIHINE U YaCTOTOI
BO3HNKHOBEHILI paKa TOJICTOTO KHIITEUYHUKA.

BuraMiuHbl 3aHIMarOT 0co00€ MECTO B MUTAHUU, SBISLSICH €r0 HE3aMEHUMBIM
dakTopoM. B mganexkoM U Jjake CpaBHUTEJILHO HEJaBHEM IIPOIIIIOM HEKOTOPHIE
TPYIINEI HACEIICHU UCILITHIBAIIN TAKEIBIE OSICTBUS B pE3yJIbTaTe PAa3BUTHUSA TUIIO - U
aBUTaMHHO30B. Takme 3a0ojieBaHMS, KaK I[UHra, IIe/Iarpa, pPaxuT, [IOJIMHEBPUT
(Oonesusr Oepu-Oepu), HEKOTOpHIE BHALI aHEMHH (MaJOKPOBHUE) H TIeMOQIUINU
(yCIleHHOE€ KpOBOTEYUEHHE), a TaKiKe MHOTHe Jpyrue HEOJHOKPATHO IIOpaKalil
3HAUYHNTEILHBEIE KOHTHHIEHTHI JEOAEIl B pe3yIbTaTe Pe3KOro YMEHBIIEHUS B X IIHIIE
TeX IUINM MHEIX BUTaMHHOB. B HacTosmee Bpem:, Onarojgaps MIHPOKON IIpoIlaraHie
MEIUIIMHCKIX 3HAHUI, MEPOIPHIATHIM OPraHOB 3APAaBOOXPAaHEHUSI U IPABUTEIILCTB
MHOTUX CTpaH, HaIlpaBJICHHEIM Ha CO3J[aHH€ VYCIOBHU JUII JOCTaTOYHOTO
oOecIieueHnsI  HaceleHUs  BUTaAaMHHAMM, HSTH  3a00JIeBaHNS  BCTPEUAKOTCH
OTHOCHTEJILHO PEAKO.

[IoTpeOHOCTI OpraHm3Ma YelIOBeKa BO BCEX HEOOXOINMBIX €My MUHEpPaJILHEIX
BEIeCTBax, KaK IPaBMJIO, BIIOJIHE YJOBIECTBOPSIOTCSI OOBIYHBEIM HAaOOpPOM MHUIEBBIX
IIPOAYKTOB C BKIIIOUEHHEM J[JOCTAaTOYHBIX KOJIMUECTB OBOIMIEH, (PYKTOB, Xjieba U
MOJIOKa. B Hamell cTpaHe 1 BO MHOTUX APYTUX CTpaHaX BBISIBIICHHEI TEPPUTOPUIH, B
[IOYBE KOTOPLIX COJEPKUTCS CHUKEHHOE KOJIMUECTBO TOIO MJIM MHOTO MUHEPAIILHOTO
BEI[ECTBA, YTO IMPHUBOJINIO K HEAOCTATOYHOMY IIOTPEOIICHHIO €ro ¢ MNUImel U K
Pa3BUTHIO OMNpEeIelIeHHBIX IaTOJIOTHYECKNX CHMITOMOB. IlyTeM HCKycCCTBEHHOIO
MOO0aRICHNS HEJOCTAIOIINX MHHEPAlIbHLEIX BEHIECTB K IPOAYKTaM MacCOBOIO
IOTpeONIeHNs, HalpUMEP BBeJeHIEM 1iojia B IIOBAPEHHYIO COJIb (JJI1 HOpMaIM3allul
(QYHKIIMN IIUTOBUHON JKeJe3bl) Win (pTopa B BoAy (/11 mpodmiIakTHUKI KapHeca
3yOO0B), yJIaeTCs JINK BUJUPOBAThL TAKOT'O poJia HEJJOCTATOUHOCTD.

TpﬂTHfI IIPHHITUII PalHMOHAJIBHOI'O IITUTAHMA — PCHMKIIM IIPHCMa IIHITI.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
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HECYIIYIO HCTpaueHHLIE B IIpoIllecc€é OOMEHa BEIECTB 3HEPruio, IUIaCTHYECKUE
BEI[ECTBa, BUTAaMHUHEI I MHHEpaJIbHBIE BeIleCTBa. DU3NOJIOT0-ONOXIMIUECKas
CYI[HOCTbL ATOI'0 UYBCTBAa, HA3LIBAEMOI'0 TaKiKe aIleTHUTOM, JO KOHIIa HE BLISICHEHA.
Eme paboramu M. I1. IIaBioBa OBIJIO MOKa3aHO, UTO B FOJIOBHOM MO3I€ PacIIOIOKEH
TaK HazblBaeMBINl NHIIEBOI IleHTp. BozOykaeHNe MNHUINEBOIO IIEHTpPa pa3JIMUHBLIMU
IMITyJIbcaMi (CHIDKEHHEM KOHIIEHTpallll ITIFOKO3hI B KPOBH, COKpallE€HUSIMUI
OIIOPOKHEHHOTO JKEJIyJIKa U JIp.) U CO3JAET aIllleTUT, CTEIIEHb KOTOPOro 3aBHUCUT OT
CTeIleHI BO30YKIEHH IMHIIEBOr0 IIeHTpa.

HeobOxomqumo MMeTL B BHIY, UTO B peE3yJbTaTe ONPEACICHHON HHEPIINN
BO30YKIE€HNS IINIIEBOro I[€HTpa aIllleTUT COXPaHSIeTCs eIle HEKOTOpOe BpeMs Jake
[IOClIe IIpueMa M. OTO CBI3aHO C HEOOXOJANMMOCTLIO IIEpEBapUBaHUSA U
BCaChIBAHIL IIUIEBEIX BEIIECTB. M TOMBLKO IOcIe Haualla IIOCTYIUICHHS X B KPOBB
BO30Y:KI€HIE IIHIIEBOr0 I[EHTPa HaulHAaeT CMEHATHLCS €0 TOPMOIKEHIEM.

YyBCTBO roJjioja CBOICTBEHHO, HECOMHEHHO, BCEM Pa3BUTHIM JKHUBOTHLIM, H
[IOATOMY HE€ BEI3BIBAE€T COMHEHHII, YTO OHO AOCTaJIOCh YUEJIOBEKY II0 HACIIEJCTBY OT
ero AUKMUX IIpeAkoB. Ho Tak kak IIOCIeAHHE He BCEerja MOIVIH pacCUNUTHIBaATHL Ha
yJauy B HOHCKAaX MUIINH, ONpeJesICHHbIE IIpeUMYIecTBa B O0pbOe 3a CyIeCTBOBAHUE
IIOJTy4YaJIl T€ U3 HUX, KOTOPhIe, HAlld NIy, IIOTPeOIaIn ee B O0JIbIITIOM KOJIIMUECTBE,
T. € T€, KOTOPBIE MMEJIN IOBBIIMICHHEIN alIeTUT. TaknM 0OpazoM, IIOBBIINIEHHHLIN
aIllleTUT, IO BCEH BUAUMOCTH, BO3HHK B IIPOIIECCE SBOJIFOIUH JKHUBOTHOTO MUpa,
3aKpeIics B IIOTOMCTBE M IIepegalcsd II0 HaclIeACTBY uYelnoBeky. OJHAKO B
HAacTOSIIee BpeMs B Pa3BUTHIX CTpaHax IIpolsieMa MUTaHU YeIoBeKa [IOTePsIa CBOO
OBLIYIO OCTPOTY, H B CBS3M C 3THM IIOBBIIIEHHBII alII€TUT TaKXKe€ yTpaTIJI CBOI
OMONIOTUYECKNII CMBICI. bBoOJBINE TOro, OH CTal CBOETO poJla BparomM 4YeJIOBEKa,
BIHOBHUKOM JOIYCKa€MOTO JIIOJbMU CHCTEMAaTHUYECKOT'O IUIM HECHCTEMaTHYeCKOIO
nepeegannsa. IloaToMy B MOBCEJHEBHON XKIZHHI HE CIECAYET PYKOBOJCTBOBATHLCS
OJHHIM TOJILKO aIlIIETUTOM, XOTS U HE CUNTATLCS ¢ HUM TOXE HEIIb34.

Jleno B TOM, UTO AaMNMNETUT CHTHAIN3UPYeT O MOTPEOHOCTU HE TOILKO B
HE0OXO0JIMOM KOJIMUYECTBE NUIIHN (00 3TOM OH KakK pa3 B€CbMa YacTO CUTHAJII3UPYET
HEIIPaBIILHO ), HO U B €€ KauecTBe. CpaBHHUTEILHO PacCIpPOCTPAHEHHLIM SBILIETCS
YyBCTBO, KOTJa IIOCJIE JOJIFOr0 OTCYTCTBHS B MUTAHUHI KaKOTo-JI1M00 MPOJAYyKTa BAPYT
IOSIBIISIETCS OCTPOE JKeJIaHUE CheCTh UMEHHO STOT HPOJAYKT. OOBICHSIETCS TO TEM,
YTO B JAHHOM MPOAYKTE COMAEPIKUTCS 3HAUUTEIILHOE KOJIMYECTBO HE3aMEHHMOTO
KOMIIOHEHTa, KOTOpPOTrO MEHBLIIE BO BCE€X APYIUX IOTPEOIIEMBIX IIPOAYKTaX,
BCIIC/ICTBIE€ YEro OpraHH3M 4YelIOBEKa HauHHAaeT HCHBLITEIBATH HEJOCTATOK B HEM.
Curgajl o HaMEYaroumleMcs  HeOIaromojiydusl  OpraHM3M  IIOJIy4aeT  IIpu
BO3HIKHOBEHHH allleTHUTa K KOHKPETHOMY IIHIIEBOMY HPOJAYKTY. B JaHHOM ciydae
alllleTUT IOJAaeT COBEpPIIEeH-HO IIpaBMILHBIII CHTHaJl U €My HeoOXo4uMo
mocie-aoBaTk. ClEAOBaTEIbHO, AaIlllEeTUT HaJo o0g3aTelIbHO MPU-HUMATh BO
BHIMAHHE, HO IIPH ATOM He 3a0BIBaTh O TOM, UTO OH MOXET CEpbEe3HO IIOABECTU, €CJIU
HE KOHTPOJIIPOBATL KOJIMYECTBO IIOTpeOsIeMoll mu-mu. BecbMma neaecooOpa3Ho

AOKYMEHT [TOATINCAH '€TUTY B BHJIE PEryJIIpHOI0 KOHTPOIS 3a

SNEKTPOHHOW NOANMUCHIO

Ceprudumkar: | 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxopa TateaHa AnekcaHpoBHa -Ib) 10 JaBJIAET EDBﬁy}K,[[EHHE [T EBOTO
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cTakaHa kedupa. Hago MOMHUTE TakXKe, UYTO OCTphIe U COJIeHble Orojga (HE ToBOpS
YK€ 00 aJIKOroJI€) CYIMIECTBEHHO YCUINBAOT aIlIICTUT.

HTak, IMOBBIMIEHHEIIT aIllIETUT MOYKET HAaHECTH BPE] 3JOPOBBIO, HO U IIOJIHOE
€ro OTCYTCTBHUE JOJI?)KHO HacTOpakMBaTh. JIJIA MOJAepKaHUs alllleTUTa B HYKHBIX
paMKax OUYEHBL Ba)XKHO COOIOICHIE MPABIILHOIO PEKIMA ITNTAHI.

B oCHOBY peXnMa IHTAaHNS AOJDKHBI OBITH IIOJIO-)KEHBI YETHIPE OCHOBHBIX
[IPUHITUIIA.

IIepBLIM IPUHIUIIOM SABISIETCS [IOCTOSHCTBO IPHEMOB ITHIIM 10 YacaM CYTOK.
Kaxelll IIpHUeM MOHUINU  COIIPOBOKIAETCS OIPEACIICHHON peakKIUell Ha HEro
OpraHm3Ma — BBIJEIISIOTCS CIIFOHA, JKEIIYJOUHLIN COK, XKEJIUb, COK IIOJKEJIyJOUHOI
)Kelne3pl U T. J. B 1mpolecce numeBapeHNs OONIBIIYEO POJIb HIParOT YCIOBHO-
peIJIEKTOpHEIE peaKIUN, TaKme, KaK BEIACIICHIE CIIOHBI U JKEJIIYJOYHOIO COKa Ha
3alaX M BHJ IUIUA U Jp. B menm yclaoBHO-pedIEeKTOpPHBIX peakiuil OoJbIioe
3HAYCHUE IIPHUHAJICKUT PaKTOPy BpEMEHHU, T. €. BEIpaOOTAaHHOI IIPHUBLIYKE YEIIOBEKA
[IOTPEONITE MUIYy B ONPEACIIEHHOE BpeMs CYTOK. BrIpaboTka MOCTOSHHOTO
CTEPEOTHUIIa B pEXKUME MIHTAHUA HMeEeT OOJIbIIOE 3HadeHHE [JId YCJIOBHO-
pedIEKTOPHO HOJArOTOBKH OpTaHN3Ma K IIPUEMY U II€pEBapUBAHIIO ITHII[IL.

BTOpLIM IIpUHIIUIIOM SBISIETCA APOOHOCTHL NMUTAHUSA B TedeHHe cyTok. OJHO-
I JBYXPAaz0BO€ IMHTAaHUE HEIEJIeCcOo00pa3HO U JaKe OMNAacHO I 3J0POBLS BBUAY
CIUIIKOM  OOJILIIOTO  KOJIMYECTBA  OJHOMOMEHTHO  IOTpeOIIeMON  ITHIIIL.
HMccnegoBanmsa Iokazajn, 4YTO HOPH JABYXpa3z0BOM MNUTAaHHN HMHGMApKT MHOKapAa,
OCTPBIE IIAHKPEATUTBl BCTPEYUAIOTCS 3HAUUTENILHO Yallle, YeM IIpU Tpex- U
YEeThIPEXPaz0BOM MHUTAaHUN, M 53TO OOBIACHAETCI HMEHHO OOWINEM OJHOPa30RO
IOTpeOIsIeMOll MNHIMM MpH JBYXpa30oBOM MNHTaHUH. I[IpakTmyueckn 340pOBOMY
JeJIOBEKY PEKOMEHIYETCS TPEX- MIN YeThEIpEXpaz0Boe MUTAaHUE: 3aBTpakK, 00e]l, yKITH
I cTakaH Kedupa win sJ0J10Ko0 mnepe cHoM. Korga Mo3BOISIIOT YCIIOBHUS, TO MOZKHO
BBOJUTEL B PEKUM IUTAHUSA OJUH WIM JBa JOIIOJIHUTELHLIX IIpHUeMa IMUINU: MEXKIY
3aBTpakoM U o00eJgoM u Mexay obegoM u  yxkuHOM. KoHeuHO ke, cC
IOMIOIHUTENLHEIMI IIpUeMaMU MUK HE JOJDKHO YBEJINYUBATLC 00IIEe KOIMIECTBO
IIOTPEOIIEMO I IUIIH 3a JICHb.

TpeTbuM IPHUHIINIIOM peXXIMa IINTaHU SBISIETCSI MaKCHUMAalIbHOE COOMOASHIE
cOaTaHCUPOBAHHOCTHU MUINEBBIX BEIIECTB IIPU KaxKJOM IIpHeMe IIHIH. JTO 3HA4YUT,
YTO HaOOp HMPOAYKTOBR IPH KakJOM OCHOBHOM IIpHUeMeE IIHINHU (3aBTpakK, 00ed, YIKIH)
IOJDKEH [JOCTARISATH OpraHM3MY UYEIOBEKa OEJIKM, JXUPBI, YIJIEBOAEI, a TaKXke
BUTAaMIHEI 1 MIHEPAaJIbHBIE BEIECTBA B PallMOHAJILHOM COOTHOIIEHUIL.

HakoHell, YeTBEepTLIN IIPUHITUII pekKMa IMMTaHU 3aKIIFOUAETCs B IIPaBUIILHOM
(pU3NOIOTUYECKOM pacIpeJle]IeHHH KOJINMYeCTBa IIHUIM II0 €€ IIpIeMaM B TEUEHNE
nHsi. HamOonee mosie3eH Takoll peXUM, KOrjia Ha 3aBTpak IPUXOLUTCS OKOJIO TPETHU
OOIIero KoJImdecTBa CyYTOYHOI'O palllioHa, Ha o0eJ — HECKOJILKO OoJiee TpeTU U Ha
YKIH — MEHEE TPETL.

30panHoe A4 3aBTpaka, o0eqa U yKIHA BPEMS CYTOK, €CTECTBEHHO, MOXKET

AOKYMEHT MOANMCAH AX B 3aBUCUMOCTU OT IPOU3BOJICTBEHHOII

SNEKTPOHHOW NOANMUCHIO
Ceptudpukat: | 12000002A633E3D113AD425FB50002000002A6 'OOBI BpCMA MCHKAY 3aBTPAKOM H D6E,I[DM:,
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HpaBHHEHEIﬁ PCXKIHM IINTAHITA 0coOeHHO BakeH I JETCKOI'O OpIr'aHI3Ma. )_—[JIH
I'PYAHBIX ﬂﬂTEﬁﬁ IICPCPEBIBEL MCIKAY IIPHUCMaMII IINITI JOJKHELI COCTABIATE 3 yaca.

K PCKIHMY IIHNTAHHNA HC CIICAYCT OTHOCHTBCA, KdK K JOI'MC. MEHHIDH_[HECH
AKHI3HCHHBIC YVCIIOBITA MOI'YT BHOCHTE B HCI'O CBOII IIOIIPABKIL. bonee TOI'O, HCKOTOPLIC
N3MCHCHIIA B PCXKIHM IINTAHITM HYXHO BHOCHTBE BpPCMA OT BPCMCHH CIICIHAJIBHO, C
ICJIBIO TPCHIPOBKII HHH_[EBHPHTEHEHOﬁ CHCTCMEI. O,[[HHHO:, KdK H IIpH TPCHIPOBKC
APYIIIX OPI'aHOB 11 CHCTCM, HCJIB34d [JOIIYCKATh CJIHNHIIKOM PC3KHX II3MEHEHNII B

PCKHNMC IIITAaHIIA.

KﬂHTpﬂ.ﬂthlE BOIIPOCHI

]. B uem 3axirouaeTcs HEpBbe:I IIPHHIHNII PallIIOHAJIbHOI'O IUTaHnsI?
2. B ueMm zaxmnrouaeTcs ET'DpGﬁ IIPHHINII PallIIOHAJIBHOTI'O IUTaHNsg?
3. B uem zakmrodaroTcs TpETHﬁ IIPHHITHII PAIJIIOHAJIBHOI'O IUTaHnsg?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Tema 4. Boga B nuiuieBbIX NPOIYKTAX

Boma, He IBISICE COOCTBEHHO MUTATEILHLEIM BellleCTBOM, KI3HEHHO He-
00Xo/i1IMa Kak cTabIIN3aTop TeMIIepaTyphl Tela, IIEPEeHOCUNK HYTPUEHTOB
(IITaTEJILHLIX BEHIECTR) I MHUIIEBAPUTEILHBIX OTX0J0B, peareHT I peaKI[OHHAs
cpeda B psle XUMHYECKHX IIpEBpaleHUIl, CTaONIn3aTop KoHGOopMaIinn
OMOIIOIUMEPOB H, HAKOHEIl, KaK BEI[ECTBO, 00JIeryaroiee JUHAMITUECKOE II0OBE/ICHIIE
MaKpOMOJIeKYJI, BKIIFOUas NPOSABJIEHNE NIMU KaTaJIUTHYECKNX (SH3UMATHYECKIX )
CBOIICTB.

Bosa — BaxkHas COCTaBJLAIOIAs IININEBLEIX IPOAYKTOB. OHaA IPUCYTCTBYET B
pPa3HOOOpazHBIX PACTUTENBHEIX U JKHUBOTHBIX IIPOJAYKTaX KaK KJIETOYUHBIIL W
BHEKJICTOUHKIII KOMIIOHEHT, KaK [JUCIEPruUpyrollasi cpela ¢ PacTBOPUTEID,
00y cIoBIMBagd UX KOHCHUCTEHIIIO U CTPYKTYPY U BIMSSI Ha BHEIIHUII BHI, BKYC U
YCTOMUNBOCTEL MPOJAYKTa IIPH XpaHeHNN. bnarogaps pu3mueckoMy B3alMOIEHCTBITO
c Oenxamu, MoJjmcaxXapujaMH, JIMOUAAaMH H COJIIMH, BOJAa BHOCHT 3HAYUTEJILHBIN
BKJIaJ[ B TEKCTYPY IIHII[I.

OO0mrasg BJIaXXHOCTh IPOAYKTa YKa3bIBa€T Ha KOJIMYECTBO BJIarM B HEM, HO HE
XapakKTepu3yeT €€ IPUYACTHOCTh K XHMUYECKHM, OHOXUMHYECKIM U MHKPOOU-
OJIOTUYECKIM H3MEHEHHIM B NpoAayKkTe. B obOeclieueHHn €ro yCTONUMBOCTH IIPH
XpaHEHUU Ba)KHYIO POJIb UIPAaeT COOTHOINEeHNe CBOOOMHOI 1 CBSI3aHHOM BIIArM.

Ces3aHHas BJlara — 5TO acCOIUMPOBaHHAs BOJA, IIPOYHO CBsI3aHHAs C pas-
IUYHBIMA KOMIIOHEHTaMH — OenKaMH, JIHIHAaMHd U VIJIeBOJaMHI 3a CUET XIH-
MITUECKUX U (PU3NYECKUX CBS3EIL.

CpoOogHas BjIara — 5TO Bjlara, HE CBSI3aHHAS IIOJIUMEPOM M JOCTYIIHAI JJIS
IIpOTEeKaHNSI OMOXIMHYECKIX, XUMIUECKIX 1 MUKPOOMOIOTMUECKIX PeaKITHIA.

AKTHBHOCTh BOJbI (ay) — 5TO OTHOIIIEHUE JaBJICHU IIapOB BOJIBI HaJ JaHHBIM
IIPOAYKTOM K JIABJIEHUIO ITapOB HaJl YHUCTOIl BOJON IIPHU TOIl K€ TeMIlepaType. ITO
OTHOIIEHNE BXOJUT B OCHOBHYIO TE€PMOJMHAMIYECKYIO (POPMYJIy ONpeldelIeHIs
SHEPTUH CBS3H BIIAaru ¢ MaTepuaiaoM (ypaBHeHne Pedungepa):

P
gF:L:RT-mf:—RT-maH_,

W

rae AF — yMmeHbIeHne cBOOOAHON AHEPTUN (IIPU IIOCTOSHHON TeMIIEpaType);
L — pabora oTrpeiBa 1 MOJII BOAEI OT CyXOro cKeJjleTa MaTepuana (0e3 M3MeHEHI
cocTaBa), R — yHUBepcanbHas razoBasi IIOCTOSHHAS.

P, POB
{Iw j— j— ’
P, 100
e Pw — HaBJICHHC BOJAHOI'O Ildpa B CHCTCMC IIHIICBOI'O IIPOAVKTA, Pn —
AaBJICHIIC Ildpa YICTON BO/HEL, POB — oTHocutemmHasgd BIaXHOCTL B COCTOSHHIU

pPaBHOBECHUS, IIPH KOTOPOIl MHPOAYKT HE BIUTEIBAET BIary MU HE TEpsIeT €€ B
aTMoc epy, %o.
ITn pemmumue aXTURIACTIT RO TTLY (THHT[H]_[& ]) BBIJEIISIFOT. MPOJIYKTHI C BLICOKOII

JOKYMEHT NoarnncAH .
SANEKTPOHHOW NMOANMUCHLIO IIPOMEKYTOUHON BIIaKHOCTBIO (Hw= 0,9'
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 0 6_0 0)
Bnapeney; LLleBayxoBa TaTbAHa AnekcaHapoBHa ? ik
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Tabmuia 1 — AKTHUBHOCTE BOJHI (Qy) B IININEBEIX IIPOIYKTaX

IIponykr | BmaxHOCTE, % Aw IIpoaykT BraxHocTs, % Aw
DpYKTHL 90 — 95 0,9 Myxka 16 - 19 0,8
Sitra 70 — 80 0,97 Men 10 - 15 0,75
Mco 60 — 70 0,97 Kapamenn 7 —8 0,65
ChIp 40 0,92 — 0,96 [IeueHne 6-9 0,60
JlxxeM 30 - 35 0,82 -0,94 | Illoxoman 5-7 0.40
X71e0 40 — 50 0,95 Caxap 0-0,15 0,10
Kekc 20 — 28 0,83

KﬂHTpﬂ.ﬂbelE BOIIPOCHI

Kakunue (pyHKIIUN BEITIOIHSIET BOJa B IUINEBBIX MPOAYyKTax?

Yto Takoe cBOOOHAS I CBSI3aHHAad Biara?

YTo Takoe aKTHUBHOCTH BOJIBI?

Kakx nogpa3fenstoT HUIEBLIE IPOIAYKTHI B 3aBUCHUMOCTH OT BeINUNHEI

AaKTHBHOCTH BOJHI”

5. Mcnombays Kakue TEXHOJIOTMYeCKHe IIPUEMBI, MOKHO BJIMAThL Ha BEIIUUNHY
aKTHBHOCTI BOJEI?

6. Kakoe 3HaueHne MMeeT aKTHUBHOCTL BOJLI JUIS CTAOIUILHOCTHU ITHINEBLIX
IIPOy KTOB?

7. Kak BiamsgeT akTHUBHOCTbL BOJBI Ha MUKPOOMOIOTHYECKYIO IIOPYY ITHUIIEBBIX
[P0y KTOB?

8. Kakme ecTb METOALI ONpeaeIeHs 00 ero BuarocogepkaHns, CBOOOJHOMN 1

CBs3aHHOU BIIar'd B IHUIEBEIX IIPOJIYKTaX?

nanle B o Bl

Tema 5. beaku

Benxamu, nn Oenkosvimu eujecmseami (IIpOTEMHAMI, OT Iped. protas - IepBbIii,
Ba KHEIIINI ), HA3LIBAaIOT BEICOKOMOJIEKYJIIPHBEIEC (MOIEKYIIIpHAasd Macca BapbUPYET OT
5—10 Tteic. o 1 MuH. u OoJee) HOPUPOJAHBIE IMTOIUMEPHI, MOJIEKYJBI KOTOPHIX
IIOCTPOEHEI I3 OCTATKOB aMHHOKHCIOT. YHCIIO MOCIEIHNX OUYCHb CIJILHO KOJIEOJIETCs
II HHOTJa JOCTHraeT HECKOIBKUX ThICTY. Kaxapli Oenok oOs1agaeT cBoell, MpUCyIIeil
€My II0CJIeJOBaTEILHOCTLIO PACIIONONKEHNSI aMIHOKHICIIOTHEIX OCTaTKOB.

buonorndeckme QyHKIIUN OEJIKOB KpaliHe pa3zHooOpazHBEl. OHH BBIIOJIHSIOT
kaTanuTudecknue  ((pepMeHTHI), peryJsITOpHBIE (TOPMOHBEI),  CTPYKTYpHBIE
(komnareH, ¢uOpomnH), ABHraTebHBEIE (MHIO3MH), TPaHCIOPTHEIE (Ie€MOTIJIOOMNH,
MIOIJIOOHNH), 3allUTHEIE (MMMYHOIVIOOYJIMHEI, MHTep(EpOH), 3amacHble (Ka3zeuH,
anbOYMHIH, IMHagnH, 3euH) u Aapyrue ¢yHkuunm. Cpeanm OEIKOB BCTPEUarOTCS
AHTUOHMOTHKU UM BEI[ECTBAa, OKa3LIBAIOIIE TOKCUUEeCKOoe JelicTBIE.

angﬂwmﬁnggﬁ%”ﬂ%ﬁ%im |H, Ba)XHENIIEN COCTABHON YacTU KJIETKU

Ceptudmkat: 1 12000002A633E3D113AD425FB5S0002000002A6 OT K.]_IIGT—I'EE}"IG pﬂﬂb B JKU3HU KJIETKIL,
Bnapeneu; lLebayxoea TateAHa AnekcaHapoBHa , s

HOBY €€ XIMHHYCCKON JCATCJ/IbHOCTII.
Neicreutenen: ¢ 20,08:2021 no 20.08.2022 IMOOp2aHu3auua cmpyKkmypnoi, T. €. €I0
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CIIOCOOHOCTh CaMOIIPOM3BOJILHO CO3JlaBaTh OIIPEEICHHYK), CBONCTBEHHYKO TOJIBKO
ITaHHOMY O€JIKY IPOCTPAaHCTBEHHYIO CTPYKTYypy. IIo cymiecTBy, BCA A€ATEILHOCTD
opraHmzMa (pa3BUTHE, ABIDKEHNIE, BBHIIIOJIHEHNE UM €ro (PyHKIIUN 1 MHOTO€ APyroe)
CBS3aHO C OEJIKOBEIMH BellecTBaMU. bez OENKOB HEBO3MOXKHO IPEACTaBUThH cede
KI3Hb.

benkm — BaxkHeEilasg cocTaBHas1 YacTh IININU YEJIOBEKa U KUBOTHHIX,
[IOCTABIINK HEOOXOAUMBIX UM aMIHOKICIIOT.

B cTpykType Oeska paznndaroT YETEIPE YPOBHSI OpraHN3alI[IN

1) nmepBuuHas CTPYKTypa IIpeICTaBRI€HA IIOCJIEJOBATEILHBIM COEOUHEHIEM
AMIHOKICIIOT B II€NOYKY, B KOTOpoOil cBoOomHas ammHHasg rpynna (—NH,) ogHoil
AaMIHOKICJIOTEL coequHeHa ¢ KkapOokcunbHOl rpynmoin (—COOH) apyroil
AMIHOKUCJIOTEI, Jpyrasi aMHUHOKICIOTa TaKIM JX€ O0OpazoM CBs3aHa C TpeThbeEll
AMIHOKHICIIOTOII, TPEeThd — ¢ YETBEPTON H T.J., A0 0O0pazoBaHHA KpYIIHOI
MOJIEKYJIIpHOII HUTH, Ha3LIBaeMOIl MOJIUIIEOTUAHOI Ienmoukoil. B kaxgom Oelnke
AMUHOKMCJIOTHI B MOJIMIEIITUAHON IEIIOUYKE YEPEIYIOTCS B OIIPEAEIIEHHOM IIOPSAKE 1
[IOCTOSIHHOM COCTAaRBE;

2) BTOPHYHOU CTPYKTYpOil SIBJISIETCS CIIIpasieBU Has CTPYKTYpa
[IOJIMIIENITUHON IIEIIOUKN B HOpocTpaHcTBe. CKpyduBaHUE €€ B CHUpallb
IPONCXOAUT MO BO3JAEHCTBIEM BOAOPOAHEIX CBI3ell (— H...O =) NONApHEIX TpyHII
COCEIHIX aMUHOKHCIIOT,

3) TpeTudHasg  CTPYKTypa  IPOSABIIETCSI B KOMIIAKTHOII ~ YIIaKOBKE
CIIUpaJIEeBUIHON IIEIIOUKN B IIpOCTpaHCTRE. Hammume 3Toil CTpYKTYPhl IIOJTBEPKIECHO
PEHTTEHOCTPYKTYPHEIM aHAJIN30M OEJIKOB;

4) ueTBepTUYHAas CTPYKTypa IIpeACTaBICHA COEQUHEHHEM B OJHY
CYOBEAUHUIY HECKOIBKIX IONHIENTUIHBIX IENOYeK, COWICHEHHBIX MEeXKIy
cOOO0Il HEKOBAJIEHTHBIMU CBSI3SIMH  (BOAOPOJHBIMU, THAPO(POOHBEIME U Jp.) U
OPUEHTUPOBAHHEIX OIpeAe/IEHHEIM 00pa3oM B IPOCTPAHCTBE B BUAEC TITIOOYII MIIN
BOJIOKOH, B 3aBHCHUMOCTH OT YEr0 pazjIMuaroT OeNnKU rio0ysipHble 1 (pUOPIUIIISIPHEIE.

benknm — a30TUCThIE CcOe€AMHEHNA. B ux cocTaB BXOJAT YIVIEPO, BOJOPO,
KICJIOPOJ, a30T U cepa. DbeNKoBbIe BeIeCTBa PACTUTEIILHOTO MW KMBOTHOTO
IIPONCXOXKICHU IIOAPA3ACISIOTCA Ha TPHU IPYIIELL: a) OEJIKM, paCTBOPUMEIE B BOJE
I APYTUX KHJOKOCTSX, O) HepacTBOPHMEIE O€JIKM U B) CIIOXHBIE OEIKHM —
npotenibl. K Ipymmme pacTBOPUMBIX OTHOCATCS — allbOYyMUHEI, TJIOOYJIHHEL
[IPOJIAMUHEI, TJIFOTEJINHBL, IIPOTAMUHEI I TUCTOHHI.

AnbOYMHHBI CcOJepXKaT Cepy, PacTBOPUMBI B UHICTOIl BOAE, B COJIEBBIX
pacTBOpax, KICJIoTax u Ienoyax. CoJiepkaTcs B J)KUBOTHOM U PACTUTEIILHOM ChIPBE.

I'7100yJIMHBI B UHIICTOII BOJIE HE PACTBOPSIOTCS, XOPOIIO paCTBOPUMEI B CJIaOBIX
pacTBopax (5-15%) HelTpalbHBEIX coJlell. B pacTBopax OoJbIIell KOHIIEHTpPAIlUM
ocaxJaroTcsa. BcTpeuarorcs OoNbIe BCEro B PacTUTEILHOM MUpe (B OCHOBHOM B
ceMeHax). [lomoOHO anmpEOyMHHAM XOpOIIO JIEHATYPUPYIOTCS IIPH HarpeBaHUN,
MEXaHIYECKOM BO3JIECTICTBUN U T. IL

AOKYMEHT INOANNCAH I, PACTBOPHMEI B 3TIJIOBOM CIIUPTE KOH-
3NEKTPOHHOW MOANMUCHIO
Cepucpuiar: | 112000002A633E3D113AD425FB50002000002A6 ma Oesjka IIpejcTaBjIeHa IUIMaJIHOM, Ha
Bnageneu; Webayxosa TaTteAaHa AnekcadHopoBHa 'O 66.]'[1{3. I{HEﬁKDEHHbI
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I'1roTe/IMHbI TOXKE COJEpPIKaTCSI B CEMEHaxX 371aKOB, B 3€pHE MIIEHHILI IIPe-
CTaRJICHEl IVIOTCHHHOM, VYaCTBYIOIIUM BMECTE C IJIMaJUHOM B 0OpazoBaHUU
KJIEKOBHHEI. B Boje, B pacTBOpaxX CIHUpTa U HEHTpalbHBLIX cOlleil HepacTBOPUIMEL,
PaCcTBOPSIOTCS B CIAOBIX pacTBOpPaxX KUCIOT H IIeJIoUeii.

IIporaMuHBI U THCTOHBLI BXOJST B COCTaR OEIKOB KIETOYHBIX SAep, UTO
TOBOPHUT 00 HX BaKHOMI POJIM B JKH3HEHHBIX IIpolleccaX. BcTpeuaroTcsa B OCHOBHOM B
OeJIKkax JKHMBOTHOI'O IIPOHCXOXKJICHHS, 00IaJarOT BBEIPAKEHHBIMHI IEIOUYHBIMI
cBoiicTBaMU, paCTBOPUMEI B BOJIE, IIPU HarpEBaHUU HE CBEPTLIBAIOTCAL.

K rpymnme HepacTBOPUMEIX OEJIKOB OTHOCSTCS OeNKH KUBOTHOIT npupoAsl. OHI
HE PacTBOPSIOTCS HU B COJIEBBIX PacTBOpax, HU B OPraHMUECKHX PaCTBOPUTEILIX,
PACTBOPSIOTCS IIPU JIUNTEILHOM HarpeBaHUN B BOJE.

K »Toll rpymnme oTHOCATCA KojulareH (OeloK CYXOXKIIN) U KepaTuH (OeJIoK
IMEPCTH, KOIBIT 1 POI'OB).

K mporemmaM, wWwiIn CHOXHBEIM OenkaM, oOTHocATCcS  docdonpoTeuIn,
TTIIKONPOTEeUIbI, JIUIIONPOTEUIbI, HYKJICOIPOTEU bl 1 AP.

®ochonporenabl - coeguHeHns 6emnka ¢ ¢ocdopHOil KUCTIOTOI, HEpaCTRBOPUMEI
B BOJIC, PAaCTBOPUMEI B Iejloyax. OTH OElIK! IIpeJCTaBlIeHLEl B MOJIOKE Ka3zeHHOM,
IMTaBHBEIM OelTkoM MoJjioka. KazenmH ocaxkgaeTcs B MOJIOKE ClIaOBIMI pacTBOpaMU
KIICJIOT.

F.J]HEUHPUTEH,EILI — COCOITHCHITA Oerka n YIIICBOAOB, BCTPCHAIOTCA B
XPAIMICBBIX TKAHAX JKITBOTHBIX.
JIHHUHPGTEH,E[LI — HECPACTBOPHMEIC COCIHNHCHIIA Oelka U JINIIJIOB,

BCTPEYAIOTCS B BEIIECTBE IUIa3MEI KJIETOK, B KIETOUHLIX MeMOpaHax, B SIMUHOM
JKEJITKE.

Hykneonporenabl — OeNKH, CBI3aHHBIE ¢ HYKJIEMHOBOII KUCIOTOM. OTO 0co00
Ba)KHas TI'PYIIIa CJIOKHBLIX OEIKOB, UIPalON[IX IIEPBOCTEIICHHYIO POJIb B KIB3HEIECH-
TEJILHOCTH OPraHN3MOB, B YaCTHOCTHU, B SBIIEHUM HaCJIEJICTBEHHOCTH. ComepiKaTcs B
OONBIIIOM KOJIMYECTBE B KJIETOYHEIX SpaxX, a TAKKE B IJIa3ME KIIETOK.

XpoMonpoTeHabl COCTOAT m3 Oelka I Kpacsilero BEIeCTBa HEOEIKOBOI
npupoasl. IX mpejcraBuUTENIEM SBISETCS IeMOTTIOONH KPOBH, BBINOJIHSIONIUI POJIb
[IEpEHOCYNKa KICJIOpOJa B OpraHN3Me.

KoHTpo/ibHBbIE BOMPOCHI

1. Ilepeuncnure Ononorndecknue GpyHKIIUN OSIIKOB.

2. HazoBuTte yeThIpe YpOBHS OpraHU3aIliil OeIKOBLIX MOJIEKYL.
3. Kakumu croiicTBaMu 00J1agaroT Oenkm?

4. Kaxne OeyIKU SIBIISIOTCS IIOJTHOIIEHHBIMI ?

5. UTto Takoe (pepMEHTHI ?

6. HazoBure pyHKIUU (DEPMEHTOB.

7. Knaccudukaius ¢pepMeHTOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Tema 6. YriieBoabl

HaszpaHne «yrijieBoAnl» OBIIO JJaHO COEQUHEHISIM A3TOro kjacca mourm 90 ner
HazaJ, Korjla Iojlarajii, 4YTO BCE OHHU COJEpIKaT YIJIEPOJ, BOJOPOJ U KUCJIOPOJ B
TaKIIX COOTHOMICHILIX, KaK OyATO IPEJCTaBILIEOT COOOI pazINUHEIE IIAPATHL YITIEPOIa
obmenn dopmynel C,(H,0),,. B manpHelmeMm okazaloch, 4UTO Pl COEANHEHUII,
[IpUHAQIEKAIIIX 10 CBOMM CBOICTBAM K KJIAacCy VIVIEBOJOB, COJEP’KaT BOJOPOd U
KHICJIOPOJ B HECKOJIbKO HHOM MpOIIOPIIMM, YEeM YyKazaHO B o0O0meill dQopMmyie
(Hammpumep, aezokcupuodoza — CsHjgO4). OgHako HazBaHUE «YITIEBOIBI» COXPAHIUIOCH,
XOT$ XUMITUECKOTO CMBICIIa OHO HE IMEET.

YTII€BOJILI MTHPOKO pacIIpoOCTpaHEHkl B IIPUPO/AE, OHU BCTPEYAIOTCI B CBOOOIHOIM
T CBsI3aHHONM (opme B MOOOII pacTUTENBHOM, KHMBOTHOH WM OaKTepHaJIbHOI
KJIETKE. YTJIEBOJBI COCTABILIFOT TPU YUETBEPTH OMOJIOTHYECKOro MHUpa U IPUMEPHO
60—80% xamopHuitHOCTU IIUIIEBOTO paI[IOHa.

Haumbonee pacnpocTpaHeHHBII YIJIEBOJ —  ILEJUIKOI03a, CTPYKTYPHBIN
KOMIIOHEHT JIEPEBLEB M JIPYTUX PacTEHUMl. | JIaBHBINT NHUINEBON HHIPEJAUEHT —
Kpaxmall. MoHocaxapuibl BCTPEUAKOTCS B CBOOOHOM BHAE B MPUPO/JIE B HEOOJIBLIIIX
KOJIMUECTBAX, B OCHOBHOM OHHU IIPUCYTCTBYIOT KaK CTPYKTYPHBIE €AUHUIILI
[TOJIICaxapuI0B, BXOAT B JUCaXapUIbl U OJINTOocaxap bl

CormacHO MOPUHATON B HACTOMAIIEE BpeMs KIacCH(PUKALMH YIJIEBOABLI IIOMI-
pa3JIeIsIOTCS. Ha TPU OCHOBHBIE TPYIMIIBI. MOHOCAXapHUJbl, OJIUTOCaxXapujbl U
noymcaxapugel. Ha pucynke 1 1moxazaHa kjaccu(UKaIUsg OIINCHIBAEMBIX HITKE
YTJIEBO/IOB.

VYraesoaw

Monocaxapuisi [Toaucaxapuasi

ANBJIO3bI Ketoasl

i

l'omo- letepo-
nonMcaxapuasl | | moaucaxapmisi

Pucynok 1. Kimaccuduxaiius yriieBogoB

KﬂHTpﬂ.ﬂbelE BOIIPOCHI

1. UTo Takoe yriaeBoabl?

[OKYMEHT MOANUCAH
SNEKTPOHHOM MOAMMUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

B : LLie6 T A
nageney ebayxoea TaTbAHa AnekcaHapoBHa 1eTcad obMeH VIJIEBOJOB B OpraHI3MeE
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Tema 7. JInnuapl

JIMnmuaamMu HazLIBAIOT CIIOKHYIO CMeCh OPraHMUSCKIX COSAUHEHN ¢ O3 KIMI
GU3NKO-XIMIYUECKIMI CBOMCTBAMU, KOTOPEIE COJEPKATCI B PACTECHILIX, JKUBOTHEIX
II MIKpOOpraHumzMax. Mx oOmuMu npu3HakaMy SBISEOTCS: HEPACTBOPUMOCTE B BOJIE
(rumpodobHOCTE) U Xopollas PacTBOPHUMOCTL B OPraHHMYECKUX PacTBOPUTEILIX
(OeH3mMHE, AUATIIIOBOM »3dupe, Xiaopodopme MU Ap.), HAIUNYHE B HX MOJIEKyIax
JUIMHHOIIEIIOUSUHBIX  YIVIEBOJOPOAHBIX  pajaukaloB (R) u  crnoxkHO3GUpHEIX

I'PYIIINIPOBOK.
O
|
(—C—0—)

JIumuael IIHIPOKO pacHpocTpaHeHBl B HOpupoge. Bwmecte ¢ OenkamMm U
YIJIEBOJaMI OHI COCTABRJISIFOT OCHOBHYIO MacCy OpraHNYECKNX BEIIECTB BCEX JKIBLIX
OpPraHH3MOB, SBJISIICH 00I3aTE€IbHEIM KOMIIOHEHTOM KaxK10i1 KJIETKH.

Jlunnael — BaKHENIMWI KOMIIOHEHT IININU, BO MHOIOM OIIPEJIEIIIET €€
[IIIEBYIO IIEHHOCTh 1 BKYCOBOE JIOCTOMHCTRO.

B pacTeHmSIX OHN HaKaIIMBAIOTCS IJIaBHBIM 00pa3zoM B CEeMeHax U IUIoJax
(tabmmia 1).

Tabmua 1 — JIumuael B ceMeHax U IJ10gax

CoaepikaHue CozepxaHue

Kymerypa JTUIUIOB Kymerypa JTATINIOB
[To/icOTHEUHIK 33,0—57.,0 ApOy3 (cemeHa) 12,0—45,0
XJI0MYaTHHK 19,0—29.0 Kaxao (600mnI) 49,0—57,0
Cos 14,0—25,0 KokocoBas majLMa
Konora 30,0—38.0 (ko1pa) 65,0—72,0
KiteneBuna 35,0—59.,0 Kenp (opex) 26,0—28.,0
Apaxuc 54,0—61.,0 [Tmrenua 1,9—29
Jlen 27.0—47.0 Poxn 2,1—2.8
Parc 38,0—45.,0 Kykypyaa 4,8—35.9

CogepxxaHle B HHX JUINAOB 3aBUCUT HE TOJIBLKO OT UHAUBUIYAILHBIX
ocoOeHHOCTel pacTEeHUIl, HO U OT COpTa, MecTa M YCIOBHII IPOU3pacTaHIA.

Y KHUBOTHBIX N PBHIO IHONALI KOHIEHTPUPYIOTCS B MOJKOXKHEIX JKHPOBEIX
TKaHSX, B OPIOIIHOII MHOJOCTH M TKaHIX, OKPYKAIOIMINX MHOTHE BaKHEIE OpraHbI
(cepAile, MOYKH ), a TAK’KE B MO3TOBOI I HEPBHOII TKaHIX. OcoOeHHO MHOIO JIUIIH/IOB
B IIOJKOXKHOI XUPOBOM TKaHH KHUTOB (25—30 % OT UX MAacChl), TEOIICHUN 1 JAPYTHX
MOPCKHUX XUBOTHBIX.

Y HazeMHBIX KHBOTHBIX COJEp:KaHNe JHINA0B CIILHO kojebsercsa: oT 33,3%

(macuag cruauHa) 160 %  (rorgnuna) g0 3,0 % (mopocsara) u 2,0 %
OKYMEHT MOAMNVCAH | A
SNEKTPOHHOM NOAMNUCHIO octurath 30 %, cempau — 7,0—19.5, y

Ceptudumkar: . 12000002A633E3D113AD425FB50002000002A6

g1 — 17—18 %, ko031 — 5,0, KOPOBEI —
Bnageneu: lLlebayxoea TaTeAHa AnekcaHapoBHa
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[Io XUMHYECKOMY CTPOEHHIO JUINALI OTJIMYAIOTCS OOJILIINM pa3zHOOOpa3neM.
Monekyel IX HDOCTPOEHBl N3 Pa3IMUHBIX CTPYKTYPHBIX KOMIIOHEHTOB, B COCTaB
KOTOPBIX BXOIAT CIIMPTHI U BEICOKOMOJIEKYJISPHEIE KMCJIOTEL, & B COCTAaB OT/EIbHBIX
IPpYII JIMIUJOB MOIYT TakKK€ BXOAUTH OCTAaTKN (POoCchOpHOIl KHCIOTEHL, YIJIEBOJOB,
a30TUCTEIX OCHOBaHHUI U JpyTrHe KOMIIOHEHTHI, CBS3aHHBIE MEXKJY COOOIl pazimd-
HBIMU CBSI3SIMI.

JINnnael 4acTo JEJLAT Ha JBE TPYIIILL: IIPOCTHIE U CIIOXKHEIE.

JUiga TIunepugoB, COCTABIIFOIIMX OCHOBHYKO MAacCy Macell H  JKUPOB,
XapaKTEPHBI CJICAVIONIUE MpeBpalleHnd. TUApoJIm3, OOMEH OCTAaTKOBR  JKUPHBIX
KICJIOT, BXOJISIIX B X MOJIEKY JIEL, OKHICIIEHUE, THUJPUPOBAHIE
HEHACHIIEHHBIX allUJITINIEPTHOB.

KoHTpo/1bHbIE BOIIPOCHI
1. Yto Takoe JIUnnasI?
2. Knaccudpukais JUINL0B.
3. CrolicTBa U PYHKIIUHI JIUIHIOB.
4. IIpeBpameHns TUINAOB IIPU IIPON3BOACTRE NPOAYKTOR ITUTAHU.

Tema 8. BUraMHMHBbI

BuraMuHbEl — HH3KOMOJIEKYIISIpHBEIE OpraHHYECKHE COSAUHEHUS pa3INdHOIl
XIMUYECKOIl IPpUPOALI, OMOPEryJIITOPHl IMPOILECCOB, MNPOTEKAIOMIX B JKHUBOM
opraHmzMme. OTO BaXHEMIMII KJjlacc He3aMEHUMBIX IIUINEeBREIX BemecTB. Jd
HOPMaJILHOI KI3HEEATEILHOCTH UeJIOBeKa BUTAMUHLI HEOOXOAUMEI B HEOOJIBIINX
KOJIITUeCTBaX, HO TaK Kak OpTaHI3M He MOXET yJIORJIETBOPUTHL CBOU MOTPeOHOCTH B
HIIX 3a cueT OMocuHTe3a (OH HE CHHTE3UPYET BHTAMUHBI IJIM CHUHTE3UPYET UX B
HEJOCTaTOYHOM KOJIMUYECTBE), OHU MJOJIKHEI IMOCTYIIaTh C IIHIIEIl B KauecTBE ce
00s13aTeNILHOTO KOMIIOHeHTa. F3 BHTaMHHOB 00pa3yroTcsl Ko(pepMEHTHl UIIH
IPOCTETUUECKNE TIPYyImbLl (QEPMEHTOB, HEKOTOpPBIE N3 HHIX VYacTBYIOT B
TPAHCIIOPTHBIX Ipolleccax uepe3 KIeTOUHBIe Oapbephbl, B 3al[UTe KOMIIOHEHTOB
onosiormueckux MemMOpaH u T. J. OTCYTCTBHE MIM HEJOCTAaTOK B OpraHI3ME
BUTAMHIHOB BLI3LIBACT OOJI€3HU HEAOCTATOUHOCTU: IHMIMOBUTAMHHO3bLI (OONIE3HU B
pe3yiabTaTe MINTEJILHOIO HeJOoCTaTKa) U aBHTaAMHHO3bI (0O0JIE3HH B pe3ylbTaTe
OTCYTCTBHSI I PE3KO BRIPaXXEHHOro IJIybokoro jgeduiura BHTAMIHOB).
HegocTaTok 0JHOrO BUTAMHHA OTHOCIT K MOHOTHIOBHUTAMUHO3aM, HECKOILKIX —
MOJIUTUIOBUTaMUHOZaM. [Ipm rumoBmTaMmHO3axX HaOIIOJAaeTCsd YTOMIIIEMOCTD,
[IOTEPs  alleTHTa,  pa3dpakUTeIbHOCTh,  HecTOHKOCThL K 3aboleBaHUIM,
KPOBOTOUHUBOCTL JieceH. lIpu aBHTaMMUHO3aX IPOSBIMIOTCS OO0JIe3HM, BhI3BAaHHEIE
3HAUNTEILHEIM Je(QUIINTOM BHTAMUHOB (Oepu-Oepm, IUHra, meinarpa m ap.). Ilo

AOKYMEHT MNOAMMCAH CTBYIOT IIOTpaHUYHEIE COCTOSHUS, IIpU
SNEKTPOHHOW NOANWUCHIO
Cepruchuikar: | 12000002A633E3D11 3AD425F B50002000002A6 ' Pa3BUTHCA A€ UITUT BUTAMUIHOB.
Bnapeneuy: LlleB3yxoBa TatkaHa AnekcaHapoeHa HOR B DpFaHHBME yeJlIoBeKa — HeJJOCTa-
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B OTJACJILHBIX CJIydasgx HaOmoJaeTcsd SHIAOTCHHBIE NI BTOPHYHBLIE aBUTAMHHO3HI,
CBsI3aHHBIE C HapyIIEHHEM IIPOIIECCOB YCBOEHUA BUTAMUHOB B opraHmsme. llo
naHHeIM uHcTHTyTa nutannga PAMH (B. b, ChoupuueB) HamOolee BaXHBIMU
[IpUYNHAMU T'HIIO- U aBUTaMIHO3a (B 0000IIEHHOM BHJE) SRIISIOTCS CIICAYIOMIIE:

1. HegocraTouHoe MOCTYIUIEHNE BUTAMUHOB C ITUINEN, CBA3AHHOE C UX HU3KUM
COJIEpJKaHIEM B paIlIOHE, CHIDKEHHEM OOIEero KOJIMYECTBAa IIOTPEOJIIeMOI MU,
[IOTEPAMI BUTAMIHOB B X0/JI€ TEXHOJIOTMUECKOTO ITOTOKA.

2. YrHeTeHHe KUIIedHON MUKpOQJIOpE, MNpOJayILHPYIOIell HeKOTOphle BH-
TaMIHHI.

3. Hapymenne accuMmidaiiuyn BUTAMIHOB.

4. lloBelmeHHas1 HOTPEOHOCTHL B BHTaMHHAaX, CBSA3aHHAsA C OCOOEHHOCTSIMU
(pU3ANOJIOTHYECKOTO COCTOSHHUSA OpraHn3Ma WM HHTEHCUBHON  (QU3HMYECKOIl
Harpy3Koil, 0COOBIMHI KIMMATHYECKHUMHI YCIIOBUSMI.

5. BpoxaeHHbIe TeHeTHUeCK 0OyCIIOBJICHHEIE HAapyIIECHII 0OMEeHa U (PyHKI[IIT
BUTaMIHOB.

[Ipu mpueMe BUTAMUHOB B KOJIMUECTBE, 3HAUNTEIHLHO IIPERBIMIAIOIEM (PU3HO-
JIOTHYECKHE HOPMEI, MOTYT Pa3BUThLCS THIEPBHTAMHHO3bI. OTO OCOOEHHO Xapak-
TEPHO JIS )KUPOPACTBOPUMBIX BUTAMUHOB.

IIo pacTBopuMoOCTH BUTaMHHBEI MOTYT OBITH pazJeliCHbl Ha JBE TPYIIIEI
(tabnuna 1): BogopacTropumeie (B, B2, Bg, PP, C u ap.) u xupopactBopumsnie (A,
D. E, K).

Tabmuia 1 —  Homenknartypa,  kmaccmukanusgd  BHTaMHHOB W
BITaMIHOIIOLOOHEIX COSAIMHEHNIT

I. BogopacTBOpHMEBIE BHTAMHHEBI

Bumamunvl, npedcmaenenHvie npeumyuiecn@eHHo 0OHUM COeOlIH eHlleM

PexoMeHTyeMOoe HaHMeHOBaHHE CTaprle HANMEHOBAaHHS
THamiH BurammH B,  (aHelpHH)
PubodmaBun Buranmu B2 (ltakTodnaBHH)
[IaHTOTEHOBASA KHCIIOTA BuramuH B3 1wt Bs
buornH BuramuH H
AckopOHHOBAS KHCIIOTa Buramuu C
Cemeiicmea auUmaminHoe
PexoMeHIyeEMOE I'PYIIIIOBOE Ha3BaHHE WHIHBHIYATBHBIE ITPEACTABHTEIIH
BuramimH Be [ [MpHIOKCHH, IIHPHA0KCAJIb , ITHPHIOKCaMHH
Huarns (BuranviH PP) HuKoTHHOBAS KHCIIOTa, HHKOTHHAME
DomnargH DomeBas KHCIOTa;, TeTparHapoHIHeBRas
KHCJIOTa H €€ ITPOH3BOIHBIE
KobGamamime! (BHTaMHH B2) [{rmaHokoOanaMHH, OKCHKOOAIaMHH, METHIIKO-
OaraMIH
I1. JKupopacTBOPHMEIE BHTaMITHBI
PexoMeHTyeMOe IPYIIIIOBOE Ha3BaHHE HMHIUBHAYaIBHBIE TIPEACTABHTEIIH
AOKYMEHT NOANMCAH PETHHIUIAIIETAT , PETHHAIIE, PETHHOERAS

SNEKTPOHHOW NOANMUCHIO

Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

HNencreutened: ¢ 20.08.2021 no 20.08.2022

Bnageney: ' lWebayxoea TatbsHa AnekcaHaposHa qu(epon (BuTaMuH D2); XOneKanbIu-
'TaMHH Ds)
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BuramiH E a-, B-, v- 1 o-Tokodeporsr,

d-, B-, Y- H G-TOKOTPHEHOJIBI

Butanvma K 2-Metun-3-purui-1,4-HapToXHHOH ((PIIIIIOXH-
HOH, BUTaMHH K,); MeHaXHHOHBI (BHTaMHHEI K?);
2-MeTHiI-1 ,4-Ha(1)TGXI]HGH (MeHaOH, BUTaMHH K>)

[11. Burammtaorono0HbIe coeIHHEHH S

TexHomornyeckas (1)}"I-II{L[IIH HammneHoBaHIe coeJHHEHH ST

HezameHrmMbIe ITHINEBBIE BemecTBa C|XOIMH, HHO3HT (MHOHHO3HT, ME30OHHO3HT)
TUIaCTHYECKOH () YHKITHEH

bHoOTOrHYecKH aKTHBHEBIE BCITICCTEBA, JIurmoeBas KHCIIOT4A., OpPOTOBaA KHCIIOTa, KapHHTHH
CHHTC3HPYEMBIC B OPI'daHH3MCE HUCJIIOBCKA

MapMaKoIOrH4ecKH aKTHBHBIE | bHO(IaBOHOHIBEI, METHIMETHOHHHCYIb()OHHH (BHTaMHH
BEIIECTRA TTHIIH U); maHramoBas KHciIoTa (BHTaMHH Bs)
DakTOpEI pOCTa MHKPOOPIr aHH3MOB [TapaaMiHOOeH30HHAaS KHCIIOTa

KoHTpo/1bHbIE BOIIPOCHI
1. IIpuBemure kaaccu@UKAI[INIO BUITAMUHOB, JaliTe oNpedeleHHe 3TOI I'pyIIIe
XIMHIUECKNX COeIIHEHIN.
2. Kakyro (QU3NOIOTHYEcKYyIO pPOJIb BBINOJIHIIOT BHTAMUHEL B OpTraHI3ME
yeJIoBeka’
3. Kakue BogopacTROpUMEIE BUTaAaMUHEL BEI 3HaeTe?
4. Kakue xupopacTBOPUMEIE BUTAMIUHELI BEI 3HaeTe?
5. Jlanite XapaKTE€pUCTHUKY OTJEIbHLEIX BUTaMINHOB. B KakmX IIpPOAYKTaxX OHHU
[IPUCYTCTBYKOT B MAKCUMaJlILHOM KOJIMUYECTBRE?
6. IIpuBegure npuMepbl BUTAMIHOIIOJOOHEIX BEIIECTR.
7. UTo MBI IOHUIMAaeM IIOJ BUTaMUIHI3AINICIT ITUITI?

Tema 9. MuHepaJ/ibHbIE BellleCTBA

MHorue »sjeMeHTHl B BUJE MHHEpaJIbHBIX COJIEH, MOHOB, KOMIIJIEKCHBIX
COEQUHEHNN 1 OPraHMUECKNX BEIECTB BXOIAT B COCTAB KIBOII MaTEPUN U SABIISFOTCS
HEe3aMEHUMBIMI HYTpPHEHTaMH, KOTOPBIE J[JOJIKHBI €KEJHEBHO IIOTPEOIIITECSA C
numenn. ComepkaHne MHUHEPAlIbHBIX BEIIECTB B OCHOBHBIX IIPOJYKTaX IIUTaHUA
IIPUBEJIEHO B TaOmuIe 1.

B cooTBeTcTBUM C peKOMEHJalMell AUeToJIormueckoi komuccun Harmo-
HanbHOI akagemMumn CIIA exegHEBHOE IIOCTYIUICHUE XUMHNUYECKIX 3JIEMEHTOB C
NUIel JOJDKHO HaXOAUTLCSA Ha OIpeAesieHHOM ypoBHe (Tadbmuia 2). CTONBKO XKe
XIMAYECKIX S3JIEMEHTOB JIOJIKHO €KECYTOUHO BBIBOAUTLCS W3 OpraHm3Ma,
[IOCKOJILKY UX COJIepI)KaHNE B HEM HaXOJUTCS B OTHOCUTEIILHOM IIOCTOSIHCTRE.

Porlb MUHEpaJIbHEIX BEIIECTB B OpraHU3ME 4YeJIOBeKa UYpe3BLIYAallHO pa3s-
HOOOpa3Ha, HECMOTPS Ha TO, UTO OHHU HE SBJIIIOTCS 00S3aTelIbHBIM KOMIIOHEHTOM
NMUTAHNAS "Jﬁgﬁﬁﬁﬁ?ﬁﬁhﬁféﬂ;ﬁmmm comenwaTC B MIPOTOIIA3ME M CHUHOJIOTMYECKNIX

SNEKTPOHHOM MOAMUCHIO SCIIEUEHUN IIOCTOSHCTBA OCMOTHYECKOTO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 MEIM  VCTOBMEM Ui HOPMATLHOI

Bnapeneu. Webayxoea TaTeAHa AnekcaHopoeHa
OHH BXOIAT B COCTAB CJIOKHEIX
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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OpraHMYecKNX COEAUHEHHI (HaIIpuMep, I'eMOITIOOMHA, TOPMOHOB, (EPMEHTOB),
SBIISIEOTCS IIJIACTUECKIM MaTepUalIoM JJI1 MOCTPOCSHUS KOCTHOM U 3yOHOII TKaHU. B
BIJIe IOHOB MHUHEpaJIbHLIE BEI[eCTBa YUYACTBYIOT B IIepejlaue HEPBHBIX HMIIYJILCOB,
0OECIIEUNBalOT CBEPTBHIBAHUE KPOBU U JApyrue (QU3MOIOTHUECKIe MIPOIECChH
OpraHu3Ma.

B 3aBUCHMOCTH OT KOJINUECTBA MHHEPAJIbHBEIX BEIIECTB B OpraHN3Me 4YeJIOBeKa
I IIUIEBEIX IMPOAYKTAX UX IIOAPA3ICIIAIOT Ha MaKpO- M MUKPOBJIEMEHTEI. Tak, ecliu
MaccoBas JO0JId 3JIeMEHTa B OpraHU3Me IIPEBBIIIAECT 10 %, To ero CJIEAYET CUNTATh
MaKpo3j1eMeHTOM. J[0JI1 MHIKDPO3JIEMEHTOB B opraHmaMe cocrtaBirier 10°—10° %.
Ecnu comepkaHue 3JIeMEHTa HIXKE 10 %, ero cumTaroT yIIbTpaMUKpo3IeMeHToM. K
MaKpO3JI€MEHTaM OTHOCSIT KaJllil, HaTpHI, KaJbI[UN, Marauii, ocdop, XJI0p U cepy.
OHU cofepkaTcd B  KOJMYUECTBAX, MU3MEPSIEMEIX COTHAMHU U JeCATKaMU
MumrpaMMoB Ha 100 © TkaHEN WM IHUIEBOTO Inpoaykra. MUKposIeMEHTHI BXOIAT
B COCTaB TKaHEN OpraHn3Ma B KOHIEHTPAIIMIX, BhIPpakaeMBIX AECATBIMU, COTBIMH U
TRICAYHBEIMI ~ JOJIIMH MIJUINTpaMMa U SABJIEIFOTCS  HEOOXOAUMBIMU OIS €ro
HOPMAaJIbHOI KN3HEAEATEILHOCTI.

Tabmuia 1 — MuHepanbHBEIII COCTaB OCHOBHBIX NPOAYKTOB MUTAHUA [II0 JaHHBIM
.M. Cxypuxuna, M.H. Bonrapera «XumMmieckuil cocTaB IMHIEBLIX IIPOJYKTOBY,

1987]

'8 C— Maxkpo3l1eMeHTEL, M MHKPO3JTEMEHTEI, MKT
0 EH Ka- |Kams-|Mar-|Hat- Ce a(I)DC- 110 Ke- o Ko- |Map- Me 1| drop| Xpon| LIk Momi-
PO M| INOI | HIOl | piol P dop Pl yeso|” " |6amt raHel| AP P| AP
X1e0:
PROR 1245| 35 | 47 |610| 52 | 158|980 (3900( 56 | — |1610| 220 | 35 | 2,7 |1210
(hopMORBOIT
(opMOBOIT H3
Tmiie- 1291 23 | 33 |506| 59 | 84 | 837 1860 — | 1,8 | 825 | 134 | — | 2,2 | 735
HHYHOH MYKH
I copta
MomouHkIe
IIPOXYKTEI:
MOTIORO™ 1146|120 | 14 |50 | 29 [ 90 [ 110 | 67 | 9 [ 08 | 6 | 12 | 20 | 2 | 400
KOPOBbE
TEOPOT 112150 [ 23 |41 | — 216 — |461 | —| — | 8 | 74 | — | — | 394
A HPHBIIT
ChIp
. . (11611000 50 |820| — [540| — (1100 — | — | — | 50 | — | — |3500
POCCHIICKHIT
Msco:
CBHHHHA |316| 8§ 27 164,81220 | 170 | 48 [1940{6,6 | 8 |[285| 96 | 69 | 13,5|2070
ropgmuHa |355| 10,2 | 22 | 73 | 230 | 188 | 59 [2900( 7,2 | 7 35 | 182 | 63 | 8,2 [3240
OGapanmra |329| 9,8 [25,1 101 ] 165 | 168 | 83,6 [2090| 2,7 | 6 35 | 238 | 120 | 8,7 |2820
Pri6a:
peuHoi kaprr [265] 35 | 25 | 55 [ 180|210 | 55 |800| 5 | 35 | 150 | 130 | 25 | 55 |2080
MOpeiad OOKYMEHT NOANMCAH 650 | 135( 30 80 | 150 | 700 | 55 [1020
SNEKTPOHHOW NOANUCLIO
Ceptucukar: | 112000002A633E3D113AD425FB50002000002A6
Bnapeneu; lHebayxoea TaTeAHa AnekcaHopoBHa 600 | 3 3 170 75 10 5 400 10
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KapTodens (568 10 | 23 [ 28 | 32 | 58 | 58 |900| 5 S 170 | 140 | 30 10 | 360 8
MOpKOBE  [200| 51 38 | 21 6 | 55| 63 |700| 5 2 200 | 80 | 55 3 1400 (| 20
DPYKTHI.

CIHBA 214 20 9 18 | 6 | 20 1 |500| 4 1 110 | 87 2 4 100 8
A0TI0KO 278 16 9 [ 26| 5 11 2 12200] 2 1 47 [ 110 | 8 4 150 6

Tabmuia 2 — CyTOUHOE IOCTYIUICHHE XHMHYUECKHX 3JIEMEHTOB B OpraHI3M
yenoBeka (6 me) [1O. H. Kykymkua. XuMmdeckne 3JIeMEeHTEL B OpraHI3Me deJIoBeKa,

1998]
OJIEMEHT B3pocimie Hertn OJIIEMEHT B3pocimie JleTn
K 2000-5500 530 Cr 0,05-0,2 0,04

Na 1100-3300 260 Co oxoJo 0.2 0,001
Ca 800-1200 420 (ButamuH B»)
Mg 300-400 60 Cl 3200 470
Zn 15 5 P04’ 800-1200 210
Fe 10-15 7 S04*- 10 -
Mn 2,0-5,0 1,3 | 0,15 0,07
Cu 1,5-3,0 | Se 0,05-0,07 —
Mo 0,075-0,250 0,06 F 1,5-4,0 0,6

Ceptudhukar;
Bnapeneu:

BinsiHue TeXHO/I0rH4ecKoii 00pado0TKH HA MHHEPAJIbLHBIX COCTAB MUIEBBIX
NpoIyKTOB

IIpn nepepaboTke IHNIIEBOrO CHIPbI, KaK MPaBIUIO, IIPOUCXOJUT CHIDKCHIE
coJlep)KaHISI MHHEpallbHBIX BemecTB (KpoMme Jo0arIeHUs IHIEBON coiam). B
PACTUTEJILHBIX IIPOAYKTAX OHM TEPAIOTCSA C OTXOoJlaMH. lak, coJepikaHue psna
Makpo- U OCOOEHHO MHKPORJIEMEHTOB IIPH IIOJYYEHUU KPYIEI U MYKH IIOCJIE
00pabOTKHN 3€pHA CHIDKAETCHd, TaK Kak B yJalsdeMBIX 000JI0UKaX M 3apOJbIIIax 3THX
KOMIIOHEHTOB HaXOJQUTCS OOJIbIIE, YEM B IIEJIOM 3E€PHE.

Hanpumep, B cpeqHEM, B 3€pHE MIIEHUIBI U PIKU 30JbHBIX 3JIEMEHTOB CO-
IepKUTC okono 1,7%, B Myke e B 3aBUCUMOCTHU OT copTa oT 0,5 (B BEICIIIEM COPTE)
no 1,5% (B oboitnoii). IIpu ounctke oBomeil m kapTodensa Tepgercsa oT 10 go 30%
MUIHEpaIbHBEIX BENMIECTB. Ecn X moAgBepraroT TEIUIOBOIN KyJINMHApHOII 0OpabdOTKe, TO
B 3aBICUMOCTHI OT T€XHOJOTrHN (BapKu, 00kapNBaHUU, TYIIECHUN ) TEPSAETCS €Ie OT S
1m0 30%o.

MsicHble, PBIOHBIE MNPOAYKTHI U IITHI[A B OCHOBHOM TEpPSIOT TaKHE MaKpo-
3JIEMEHTEHI, KakK KalbIuil 1 ¢pocop, IpH OTACIICHIN MIKOTH OT KOCTeIl.

IIpn TerwioBoll KyJHMHapHON 0O0OpaOoTke (Bapke, XKapeHHUHN, TYIIEHHHN) MSCO
TepsaeT oT 5 g0 50% MuHepaJbHEIX BemecTB. OJHAKO eciIn oOpaOOTKy HECTU B
[IPUCYTCTBUM KOCTEI, coepXkKalux MHOIO KaJlbI[Usd, TO BO3MOXHO VBEJINMUEHUE
COJZlepIKaHMI KallbIUs B KyJIMHAPHO 00paboTaHHBEIX MICHBIX IIpoaykTax Ha 20%.

B TexHoIormgeckoM IIpoOIleCCE€ 3a CUYET HEAOCTAaTOUHO KauyeCTBEHHOI'o 000-
DVIOBAHNA MOJKET IEDEXONUTHL B KOHEUHHIN IIPOJAYKT HEKOTOPOE KOJIMUECTRO

NOKYMEHT MNOAMNUCAH
SAEKTPOHHOM NOANNCHIO m xjeba OpHu TEeCTOIPUTOTOBJIEHHU B
12000002A633E3D113AD425FB50002000002A6 YBAHIEM COJEPKAHIE IKee3a MOKeT
J)KETIaTEIIbHLIN, IIOCKOJIbKY BMECTE C KeE-

lLleBayxoea TateAHa AnekcaHapoBHa
AenqreutsRenis 2198202 1no 209§:50p2 ITYHbIE 3JIEMEHTHI, COJIepKalluecs B BUE
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npumeceil B MeTaie. IIpu XpaHeHHN KOHCEPBOB B JKECTIHBIX COOPHBIX (TO €CTh
CIIasHHEIX ) OaHKaX ¢ HEKAaUECTBECHHO BBIMOJHEHHBLIM IIPUIIOSM IUIN P HapPyIICHIH
3aI[UTHOI'O JIAKOBOT'O CJIOS B IIPOAYKT MOTYT IIEPEXOAUTH TaKHE BBICOKOTOKCHUYHEIE
SIIEMEHTEHI KaK CBHHEI[, KaJMHil, a TaKKe 0JIOBO.

CleayeT ydecTb, UTO psaJ METalJIOB, TaKHX KaK JKeJle30 U Melb, JaXe B
HeOOJILINX KOHIIEHTPAIISIX MOTYT BEI3BAaTh HEXKelIaTeIbHOE OKICIIEHIE IIPO yKTOB.
X kaTaInTHUECKUE OKHICIINTEIBHEIE CIIOCOOHOCTH OCOOEHHO SPKO MPOSBIIIFOTCS B
OTHOIIEHUN XHPOB M JXKHPOBEIX IIPOAYKTOB. Tak, Hampumep, IIpU KOHIEHTpaI[HU
kene3a Belmie 1,5 mr/kr u Meaun 0,4 Mr/Kr npu JiINTEIbLHOM XpaHEHUHU CIIMBOYHOTO
Maclla M MaprapMHOB 53TH METaJllIbl BHI3BIBAIOT IIPOrOpKaHUE IPoAYKTOB. Ilpu
XpaHEHUN HAIINTKOB B IIPUCYTCTBUM JKEJI€3a BBINIE 5 MI/JI MeAu | MI/JI mOpH
OIPEAEICHHBIX YCIOBUAX YaCTO MOXKET HAOJIFOJATLCS [IOMY THEHIIE HAIIUTKOB.

KoHTpo/ibHBIE BOIIPOCHI

1. IlpuBegure kaccupUKaIIO MUHEpalbHBIX 3JIEMEHTOB, JlaliTe OIpelelIeHIe
ATOM I'PYHIIEe XUMIUECKUX COEUHEHNII.

2. Kakyro (QU3MOIOTMYEeCKYH) POJIb BBINOJIHAIOT MHHEpabHBEIE BEIISCTBA B
OpraHu3Me yejgoBeKa?

3. Kaknue MukposneMeHTEl Bel 3HaeTe?

4. Kaknue MaxkposeMeHTHl Bul 3HaeTe?

5. JlaliTe XapaKTEpUCTUKY OTAEJILHLIX MUHEpallbHBIX BEIECTB. B Kakmx
POy KTaX OHU IIPUCYTCTBYIOT B MAKCUMAJILHOM KOJIMUECTBE?

Tema 10. 1InnmmeBbie KHCJI0ThI

[Iumerbple kuciaoTel. Hazuauenme. OOmas knaccudukamusa. llepedeHb
MHUIEBLIX KHICJIOT, MOIydaeMBIX MYTEM XUMHYECKOI0 M OHOTEXHOJIOTHYECKOIO
CUHTe3a Hn TpeboBaHUSA O€30IIacHOCTH, NOpedbiaBisieMble STuM 1IJ[. OCHOBHEIE
peryiaTopel pH-cpearl. CXOACTBO M pa3nuuusd B CpPaBHEHHUHN C IIUINEBLEIMU
kuciaoramMu. McrmonezoBanue B PO.

KoHTpo/1bHbIE BONIPOCHI

]. JlaiiTe oIpejesieHHe IIOHSATUSI «IUIIEBLIe A00aBKm». OmnpenenuTre nx
poOJIb B CO3JaHNH MNOpoAyKTOB nuTaHud. IIpuBegure kiaaccu(UKAI[IIO ITHIERBIX
n00aBOK € pas’sINYHBIMU TEXHOJOTMYEeCKHMH  (QyHKIMAMU. Pacckaxure o
parnoHaJgbHON cuctemMe HU@pPoBoil koAmUKAIINN IMNIIEBBIX J00aBOK € JIUTEPOIl
«E».

2. YTo mOHMMArOT [0 TUTMEHUYECKON perilaMeHTalliell MUINEBhIX
nobaBoK B IIpOoAyKTax nuTaHug? HazoBuUTe rmaBHEIE YCIIOBUS, BBEIIIOJIHEHHE KOTOPHBIX
obecneunBaeT 0€30MacHOCTh IPUMEHEHU MUIEBRIX J00aBOK.

3. IIpuBenure npuMephl MUIIEBLIX KICIIOT.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCLIO -
Ceptudchmkar: =~ 12000002A633E3D113AD425FBS0002000002A6 mecrea, y.JJyvdmliapwimuce BHCIHIHHH BHIA
Bnageneu, Lebayxoea TateAHa AnekcaHOpoBHa
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OO0mias kmnaccuukanusg Kpacuresiell (HaTypalbHBEIE H CHHTETHUYECKIE).
JlocTouHcTBa U HegocTaTku. IlokazaTenm  TOKCHMYHOCTH U OO€CII€UEHUE
Oe30macHOCTU IIpuMeHeHnsa. OCHOBHBIE IpejacTaBuUTenn. KpaTkasg xapakTepUCTHKA,
(YHKIIOHAIbHBIE CBOIICTBA, BO3MOJXKHEIE I10004UHBEIE 3((EKTBI A1 3J0POBbI
YeJI0BEKA.

[{BeToKOppekTUpyIOmIe MaTepuanel. OmnpeneneHne. OCHOBHBIE CXOJCTBa I
OTIMYUS OT IHIIEBBIX Kpacureineil. Haznauenme. OOmas knmaccuduxamusa I
npeAcTaBUTenn. HeoOXoQuUMOCTh MPHUMEHEHHS B IHIIEBOM  IPOM3BOJCTBE.
TOKCHKOIOTNI HUTPATOB, HUTPUTOB, SpUTPaznuHa, Kak (PUKCAaTOPOB MUOITIOOMHA.

duxcaTopbl OKpacKM pPaCcTUTENBHBIX  MHUIIEBEIX MOPOAYKTOB  (MOHO-,
opTrodocdaTt HaTpud, cMech kapOoHaTa MarHud ¢ pocdaTomM HaTpud, aCKOpOMHOBAS
KIICIIOTa, JUOKCIH/ C€PEBl, COJII CEPHICTOM KICIOTHI).

OtOenuBarenn Mykn (OpoMaT Kajausg, TUHOCYIb(MUT HATPUL, I[UCTEHH).
TpeboBannsa k O€30IaCHOCTHI IMPU MPUMEHESHU.

KoHTpo/IbHBIE BOMPOCHI

1. Jlalite xinaccmUKAIIUIO IIHIIEBEIM KpacUTEIIM. 4YeM oObsICHSIeTCS
[IOBLIICHHOE BHIMAHIE IIOTPEOUTEJIE U TEXHOJIOTOB K OKpacke IIPOAYKTOB
nuranusa? Ha3zoBUTE OCHOBHEIE HaTypajlbHBIE KpacUTeNIn. YTO IpeACcTaBIIIIOT cOoOOIl
KapOTHHOMUABI, XJIOpoIIUILI, »HOKpacuTenn? Kakue aApyrue mOpeacTaBHTENIN
HaTypalIbHBEIX KpacUTeseil BaM U3BECTHEIL?

2. [IpuBeguTe IpuUMepbl CUHTETHUECKIX Kpacureneil. FMx ocobeHHOCTH 110
CPaBHECHUIO C HaTypallbHBEIMU KpacuTelnaMu. JlallTe€ OIpeJeNCHUE TOHSITHO
IIBETOpETYIUPYIONIe MaTeprankl. Haz0BUTE M3BECTHLIX BaM IIpeJcTaBUTENIEI ATOIl
IPYIIILI COEAUHEHMIL

Tema 12. BemecTtBa, M3MeHAWINHE CTPYKTYPY H (PU3HKO-XHMHYECKHE
CBONCTBA NMUIIEBLIX IMPOIYKTOB

BHT'}’CTHTE:HH 41 FEHEGﬁpHB{}EHTEHH

OmnpedeneHus U XapaKTEpHCTUKa (PYHKIIMOHAJIBLHEIX KJIIACCOB 3aryCTUTEJICH U
rejieoOpazoBareneil. OCHOBHBIE U JOMNOJIHUTENIBHEIE (II0 HAa3HAYEHUIO) CBOIICTBA U
(YHKITHH.

HatypanbHbI€ 3aTryCTUTENN, IOJYCUHTETUUECKNE I CUHTETUUECKUE. KEIaTHH,
[IEKTUHLI, arapoujbl, alblUHATHI, IIPOM3BOJHLIE I[EJUIKOJIO3BI U Kpaxmarla,
raJjaKTOMaHHaHBI, ITOINCaxXapuabl MOPCKIX PaCTEHUIL.

['eneoOpazoBarern OenkoBoM mpupoAbl. IIyTu m cmocoOBl 3¢ (EKTUBHOTO
IIPIMEHEHNS 3aryCTUTENEN 1 rejleoOpa3oBaTeNieil B MUIERBIX TEXHOJIOTSIX.

YIUIOTHUTENIU PacTUTENbHBIX TKaHell. OmpeneneHne. OCHOBHBIE CBOICTBA U
HazHaueHue. llepedyeHb VYIUIOTHUTENEH, mOpuMeHdeMbIXx B P®. IIpoOnemml

ﬁﬂ?ﬂﬂﬂﬂﬂﬂﬂ’!"ﬂ' TOTOARNTT TTRO TV KTTITT

AOKYMEHT NoarnMcAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukart: — 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Llebayxoea TaTbAHa AnekcaHapoBHa LI1. HEHDGESPB‘BOB&TEHH-

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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XapakTepucTuka (PyHKIMOHAJILHOIO Kiacca sMyJbratopoB. OcoOeHHOCTH
XUMIYECKON IIPUPOJIBI.

Krnaccudukanuga sMmyaeraTopoB. @opMUpoBaHNE TEXHOJOTMUECKNX (yHKITHIT
SMYJILIaTOPOB B 3aBIUCHMOCTHU OT KJIACCU(PUKAIIMOHHBIX IIPU3HAKOB.

IloBepxHOCTHO-akTUBHEIE BemecTBa (IIAB) — kak MHOTOKOMIIOHEHTHEIE
CMECH IMINPOKOTO HazHAUEHU.

OcHoBHele rpynnel IIAB (MOHO- U JUMNIHMHEPHAL] JKUPHBIX KHCJIOT,
dochomunuael U SPUPHl  KUPHBIX KUCJIOT) U (QYHKIUH (COIMFOOMIM3AIIN,
KOMIIJIEKCOOOpa30oBaHUE € KpaxXMalloM, B3anMOJIECHICTBHE ¢ OelkaMu, HN3MEHEHUE
BSI3KOCTH U T.J.).

JlemUTHHBI, NPOM3BOJHBIE AIWITIHIEPUHOB, IPON3BOJHLIE JAUKAPOOHOBBIX
KIICIIOT, 3(pHPEl MOHO- U AUCAaXapHJI0B, COpOUTa U KCIJINTA.

OMmyIbrupyromue conu. llonydyenune u nmpumeneHne. CoBpeMEHHBIE TOBapHLIE
(OpPMEL.

IIenooOpa3zoraTtenu. OCHOBHEIE TUIILI [IEHOOOpazoBaTeNIel U UX (PYHKITHIL.

CTaOWIN3aTOpPHl U CTAOMIN3AIUOHHBIE CUCTEMEI

OmnpeneneHnsa. XapaKTE€pUCTUKa (PYyHKIIMOHAIBHBIX KJiIaccOB. (OCHOBHEIE
CRBOIICTBA I TexHojmormdecknue ¢GyHKuU. OOIacTH OpUMEHEHUS B IIHUIEBOM
IIPON3BO/JICTRBE. TOBapHEIE (DOPMBEI.

BemiecTBa, NpeIrsITCTBYIOMINE CIIEKNBAHIIO I KOMKOBaHHIEO

OnpeneneHnue. YCIOBUS IPEJOTBPAIllEHNS CIIEKHNBAHNSA M KOMKOBaHILI
[IUIIEBEIX IMPOAYKTOB. BeliecTBa, yMEHBIIAIONIE JIUIKOCTE, RBEICYIINBAFOIINE
nobaBKH, IPUCHIIIKH, pa3Je/Irolile BelecTBa. IpeOGoBaHmSI O€30IIaCHOCTH,
IpeabIBIIsIEMbIE TOMY KIIACCy IINIIEBLIX JJ0OAaROK.

IIepeueHs q00OaBOK B IIPMIJIOKEHHU K aCCOPTUMEHTY IMHUINEBLIX IIPOIYKTOB.

[IommenaunBaronie BelecTBa

[{enmu BBeAeHUS STUX [JO0OABOK B IIHIINEBLIE CHCTEMBI. OCHOBHEIE TI'PYIIIIBI
IO EIaYNBAOIINX BENIECTB I NPEACTaBUTENN, Pa3pelI€HHBIC K IPUMEHEHNIO B PD.

KoHTpo/1bHBIE BONIPOCHI

1. [IepeuncnuTe OCHOBHBIE I'PYIIIIBI 3aTyCTUTENEHN U rerieoOpa3oBaTeNIel.

2. [IpuBequTE HECKOJILKO MPUMEPOB IMUIIEBLIX SMYJILIaTOPOB, OIUIINTE
X CMEXKHBIE (DYHKI[HIL.

3. Kakue IpymIbl COEAMHEHHUN OIPEACIISIIOT BKYC N apoMaT IIHIEBHIX

nmpoJaykToB? KakoBa HX poJib B TEXHOJIOTHMM MPOAYKTOB mmTaHusg? Polb
apoMaToO0OpPazyKOIINUX BEIMIECTB B OI€HKE ITUIIEBOIT IIEHHOCTH POy KTOB IIUTAHIL.
Tema 13. BeutecTrBa, BiiHAKIIHE HA BKYC M ApOMAT INHUIIEBLIX MPOAYKTOB

BK}’CGEBI& BCIICCTBA I YCHUIIITCIII (G}KHEHTEHH) BKYyCa. OCHOBHEIE CXOJJACTBa I

AOKYMEHT TNOANUCAH eHeHA. ToKCHKOIOorusd U mpo@uiIakTUKa
SNEKTPOHHOW MOAMNUCHIO

Ceptudurar: | 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWeb3yxoea TatbaHa AnekcaHapoBHa s COJIN II0 TMPOUCXOKICHUIO, crrocooam

Nemcreutened: c 20.08.2021 no 20.08.2022
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OOmue cBeJeHus O IOACIACTUTENIX. HaTypaJbHbEle H CHHTETHYECKUE
IOJICJIaCTUTENN. TOKCHKOJIOTHS CHHTETHYESCKUX (MHTEHCHBHBIX) IIOJCIIACTHTENIEII.
IlepeueHb CHUHTETUYECKUX IIOJCIIACTUTENIEH, 3allpelleHHLIX K IIPUMEHEHNIO B PO.
OCHOBHEBIE IIOJICJIACTUTENN IIUPOKOTO IIPUMEHEH.

Caxapo3aMEHUTEIN. XapaKTepUCTUKa 1 OCHOBHBIE CBOICTBa. (CMecu
mojiciactTureneil.  BapmaHTel  coueraHnsa. — HeoOXoammocTe W 3HAUYNMOCTB
pacIINpPEHNA aCCOPTIMEHTAa CMECEN MIOJICIIaCTUTETIEN.

Apomatuzatoprl. OmnpenenceHue. Krmaccudukanud 0 OPOUCXOKICHUIO.
OrpaHUYEHI B IPUMEHEHNN CUHTETUUECK X apOMaTU3aTOPOB.

TpeGoBanns, NOpeaAbIBISIEMEBIE ASKCTpakTaM H S(HUPHBEIM MacjlaM C IE€JIBEO
obecrieueHnsT O€30MacHOCTU MNUINeBON mnpoAyknuu. OCHOBHEIE 3(HUpHBEIE Macla,
npuMeHsaeMuie B PO.

KoHTpoJ/IbHBIE BOIIPOCHI

1. Kakne numieBble JOOaBKH OTHOCATCA K YCIWIHNTEIAM H MogudHKaTopam
BKyca’

2. Kakme BemecTBa HCIIONB3VIOTCS B IHIIEBON MNPOMBINIJIEHHOCTH [JI
perynupoBaHus pH numeBwsx cucrem?

3. Jlaiite omnpeneleHHE  IIOHATHS  «IIOJCJIAIHBAIOIINE  BEIlecTBay
(moacnacturenu ). Ha kakne rpyHOIbl BEMIECTB HX MOJYKHO pa3feinTh? B ueM mpuunHa
[MUIPOKOTO IIPUMEHEHNUS HHTEHCUBHBIX IIOJICJIACTUTEIEN B MUINEBOIl TEXHOJOTUN?
Kakue npeacTaBUTENN NTHTEHCUBHLIX II0/ICIIACTUTENIEN BaM M3BECTHLI? HazoBuTe nx.

Tema 14. IImuepnle JodaBKH, 3aMeIIAKOINHE MHKPOOHOJIOTHYECKYH) H
OKHCJIUTEJIbHYI0 MOPYY IMUIIEBOT0 ChIPbS H TOTOBLIX IPOJAYKTOB

AHTHCENTHKH! U KOIITUJIbHBIE IIpCliapaThl

Ilonarue ompeaeNneHns aHTUCENTUKOB. HazHaueHmne m OCHOBHBIE CBOIICTRA.
Knaccudukamuga anTucenTukoB. [loOounble (HEkenaTenbHBIE) 3((EKTHl HpU X
IIPUMEHEHII. Heopraunmueckue n  opranmueckme  IIJI: 0COOEHHOCTH
aHTHCENTUYeCcKOoTo JeiicTBud. OCHOBHBIE IIPEACTABUTEINN, paspenieHHbIe B PD.

Ob6mue cBeIeHHS O KOIUEeHHHU: ollpejlelleHre U Ha3HaueHHe. KoNTUIbHBIE
IpernapaTbl. OCHOBHEIE TeXHoJIormdeckue cpoiicTBa. IIpobrnema Oe30macHOCTH IIpU
IICTIOJIL30BAHNIN U IIYTH €€ pemeHnud. ACCOPTUMEHT KOIMUECHBLIX ITUIEBEIX IPOTYKTOR
I KpuUTepuu Oe30I1aCHOCTI.

AHTHONOTUKU

OmnpegeseHne U OTJINYNE OT aHTUCENTUKOB. PyHKIIMOHAILHOE HazHaucHUE.
Obecneuenne Oe30MacHOCTH IIpu HcHoIb30BaHHM. OOmas knaccudukamus u
OCHOBHEIE IIPeJCTaBUTEIIN aHTHOMOTUKOR, IITUPOKO IMIPUMEHSIEMEIX B MUPE.

AHTHOKHUCINTEIN 1 UX CHHEPTHCTEI
AOKYMEHT IOAITUCAH [e, Ha3zHaueHNe, CBOIICTBA, XIMHU3M
SNEKTPOHHOM MNOAMUCHIO
Cepridikar | 12000002A633E3D113ADA25F BS0002000002A6 ’KIIPOB JKIBOTHOT'O I PacTUTEIHLHOTO
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Krnaccudukanmsa aHTHOKHCINUTENEH IO MNPOHCXOXKACHHIO. JIOCTOMHCTBA U
HEIOCTAaTKI €CTECTBEHHEIX U cumHTeTudeckux I1J[. ObecnieueHne 0e30I1aCHOCTU IIpU
nmpuMeHeHN. OCHOBHEIE IIPEACTAaBUTENN, UMEIOIIE MIPOKOE paclpoCcTpaHEHIE.

Cunepructel u cuHepruzM. OOmasg kimaccuukanusga M B3aUMOCBSI3bL €
KOMIIJIEKCOOOpa30BaHHUEM.

KoHTpoJ/IbHBIE BOIIPOCHI

1. JlaiiTe ompeieIeHNe MMOHATUSA «KOHCEPBAHTEIY. VX polb B COXpaHEHUN
[IUIIEBOTO CHIPbSI U TOTOBHIX IPOAYKTOB. IlIpuBeaure ImnpuMepsl OCHOBHBIX
KOHCepBaHTOB. OxapakTepusyiite nux. C 4yeM cBs3aHa HEOOXOAUMOCTL IPHUMEHEHI
KOHCEPBAHTOR?

Tema 15. Buoorndeck aKTHBHBIE JJ00aBKH

HeoOxoanmocts npumeHenns bAJ[. 3Hauenne BAJ] B kOppeKIINU IIUTAaHUSI I
3J0POBBLS. XapaKTEPUCTHKAa OCHOBHBIX KOMIIOHeHTOB BAJ]. O0miasa knaccuduxaiims,
BAJ] 1o HazHaYeHHIO, 3(PPEeKTUBHOCTH, O€30MIaCcHOCTIL.

HyTpumertTukn 1 nx (QyHKIIMOHAIbLHAS POJIb B HNPO(IIAKTHUKE XPOHHYUECKIIX
3a00JI€BaHUIL.

[IapadapMalleBTUKN: XapaKTEpUCTHKA, OCHOBHEIE CBOIICTBA, (byHKIIIOHAILHAI
pPOJIbL B MEXaHU3ME PEryJIATOPHLIX CUCTEM UEJIOBEKA.

[IpoOnoruku, npedunotukn. O0mue creaeHI U NOHATHA. OCHOBHBEIE (DYHKITHII
I Ha3HaUeHNE. YUacTHUE B IIO/JIEpKaHIN rOMEOCTa3a YeJIOBEUECKOTO OpraHn3Ma.

ACCOPTHMEHT IINIIEBLIX NPOAYKTOB, oOoramaeMex BAJT.

KoHTpoJ/IbHBIE BOIIPOCHI

|. Jlalite ompeaereHne IOHATHS «OHOJIOTHYECKN AaKTHUBHBIE JOOaBKIIY.
[IpuBegure mx kinaccudukanuio. MX polk B CO3J4aHUH COBPEMEHHBLIX IIPOIYKTOB
[TUTaHU.

2. KakoBa poJib O1oIorndeckn aKTUBHLIX JJOOABOK B IUTAHNH YelIOBeKa?

3. Kakag HOpMaTHBHO 3aKOHOJaTelbHasA Oaza perjlaMeHTHPYET pa3paboTKy,
IpuMeHeHne u 0e3o0nacHOCTL BAJ[?

4. KaxoBa (pyHKIIMOHAILHAS POJIbL HYTPUILIEBTUKOR?

5. B uem duznoormyeckoe 3HauyeHUE napadapMaleBTUKOB JJII YeJIoBeka?

6.1Io xakmM  OpHU3HaKaM  MOXKHO  KJIacCU(HUIIUPOBaTH  HYTPH- U
napadgapMaleBTHKN !

7. Kakne MCTOYHMKHN OMOJIOTHYECKOro ChIpbsa 1T BAJ] MOIyT mpencTaBIIITh
OIIaCHOCTB /17151 UETIOBEKA?

8. UTo 03HAYarOT TEPMUHBI «IIPOOHMOTUKI» 1 «CHHOMOTUKI?

9. B uem orimdune cUMOMOTUKOB OT CHHOMOTHKOB?

10. KakxoBa ¢y HKIMOHAJIEHAS POJIb IPEONMOTUKOR?

Tema 16. be3onacHoCTh NMUILEBLIX NMPOAYKTOB

OJOKYMEHT NoanmvucAH

ANEKTPOHHOW NOANMUCHIO |
CepTuchukar: - 12000002A633E3D113AD425F B50002000002A6 BAJl (cOamaHCUPOBAHHOCTL PEIENTYPHI,
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o0opygoBaHme, KBann(pUKaIlId EpCcOoHala, yYCIOBII XpaHEHN I, TPaHCIIOPTHPOBaHILS,
peanmzarus). Ceprudukarusa A

l'ocypapCTBEHHBINT KOHTPOJIb M HAJA30p 3a MPOM3BOJCTBOM M peanmi3aiueil
BAJ[: HOpsSI0K OCYIIECTBICHUS, CIyKOBLI, OCHOBHBLIE 3aKOHOJATENIbHBIE AaKThl U
HOPMAaTUBHO-TEXHNYECKUE JOKYMEHTHI.

HACCP xak cucrema yIpapjieHHd Oe30macHOCTbIO BAJl: OCHOBHEIE IIEJIH,
3agaunl. lIpuHIUIBEL ucIioyb3oBaHUA cucTeMHl. lIpumeneHue cucremel HACCP 3a
pyoexxom u B PD.

KoHTpoJ/IbHBIE BOIIPOCHI
1. Kaknmvu oCHOBHEIMH JIOKYMEHTAMI PEITIAMEHTUPYETCS IIPUMEHEHHE INIIERbIX JOOABOK B
Poccrm?

KaxoBBI OCHOBHEIE KpUTEpUH OS30IIACHOCTH IMIIERBIX JT0OABOK?

3 Kakmx 3TaloB CKIIAABIBAETCS TMTHEHNYECKOE PErTIAMEHTIPOBAHIE ITHITEBLIX JJ00ABOK B

IIPOJIYKTaxX 1 parfioHe [ITa s ?

YTO MOHMMAFOT I104 FEHETMUECKON TOKCIUHOCTREO BEIECTRA?

[ Io xaxuM Kacc(PUKAIIOHHBIM IIPpI3HAKaM pa3AesBIEOTCA IITERLIE JJ0OaBKI?

Kakmm 00pazoM IIposIRIIIeTCs 3K0I0TIUeCKUi 3 (h(eKT I ?

3 xaK1x 3TaIioB COCTOUT CHUCTEMA aHalI3a OIIaCHOCTEN 110 KPUTMYECKUM KOHTPOJILHBIM

toukam (HACCP)?

8. Kakne OCHOBHBIE 3aKOHBEI pETYIHPYIOT IpoOneMy  O€30IIaCHOCTH  IMIIEBOM
IIPOMBINIIIEHHOCTU B Poccrmn?

9. Kakue pazmrgaroT BUARI TEHETHHUECKOI0 MOHUTOPUHTA?

N

N o v A
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