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BCTVYII

Juctumiina “XapyoBa XiMis’® BHBYA€ OCHOBHI XapyoBI PEUYOBHHH, IIO
MICTATBCSI B MPOAYKTAX Ta Cy4yacHl YSIBJICHHS MPO XapuyBaHHs JIIOJIMHUA. XapuoBa
XiMisl TpUAUILE yBary MeETOJaM BHUIUICHHSA, (PAKI[IOHyBaHHS, Ta OYHUIICHHSA
XapyoBHX PEUYOBHH (OLIKIB, BYIJVIEBOJIB, JIMIJIB), X KaTadITHYHIA Moaudikarii.
HeBig’eMHOI0O 9acTMHOIO XapyoBOi XiMil € PpO3JUIM, MPHUCBSIYEHI XapyOBHUM 1
010JIOT1YHO-aKTUBHUM  J00aBKaM, 3a0pyJHIOBauYaM XapyoBOiI CHPOBUHHU 1
MPOJYKTIB, HAYKOBUM OCHOBaM PAI[lOHAJILHOTO XapuyBaHHSI.

Huciumnina «XapyoBa XiMisl» BHBYA€TbCSI HE TUIBKM CTYACHTaMH
CHEIIAIBHOCTI «XIMis», a TakoXX MaHOyTHIMU (axiBISIMHA  CHEIIaJbHOCTI
«TOTETHHO-PECTOpPaHHA CIpaBa». BHUCOKWII piBeHb 3HAaHb 3 IOTO MPEAMETY
3abe3rneuye MailOyTHbOMY (paxiBIFO MOKJIMBICTh KPaIIOTO 3aCBOEHHSI HACTYITHUX
JUCHUIUTIH ~ NpodeCiiHOTO  COpSAMYBaHHS Ta  JIOIOMOXKE  KBali(piKOBaHO
BUpINITYBaTH THTAHHS], T[IOB’S3aHI 3 IIBUAKUM 3POCTAaHHSIM TEOPETHIHHUX
JOCITIJIKEHb, B Tally31 MPOJYKTIB Xap4yyBaHHS Ta 1HIIMX CHOJYK, [0 MPU3HAYEH]
JUIS TIOKpAIlleHHs ICHYBaHHsS JIIOJICTBA Ta BHKJIMKAHI TIMOTpeOaMHU HOBITHIX
TexHoJIoT1i. ToOTO HomomMoke OyTH KOHKYPEHTOCHPOMOXHUM y HayKOBOMY Ta
TEXHOJIOTTYHOMY MPOCTOP1 CYy4aCHOTO CBITY.

KpaiioMy 3acBO€HHIO MaTepially 3 JUCHUIUIIHA «XapuoBa XiMishy CIIpUsIE HE
TITBKM CHCTEMAaTUYHE BUBUYEHHS JIEKIIMHOTO Marepianxy, aje i BUKOHAHHS
7a00paTOPHOTO MPAKTUKYMY, 1HIMBITyaJbHUX Ta CaMOCTIMHUX 3aBJaHb, YMIHHS
KOPHCTYBAaTHUCh HAYKOBOIO JIITEpaTypor0, 3aCTOCYBaHHS TECTOBOI CHCTEMHU
KOHTPOJTIO 3HaHb CTYJICHTIB.

ToMy axkTyanbHUM 3aBIaHHSIM € CTBOPECHHS METOIWYHOIO TMOCIOHWKA 3
XapyoBOi XiMii, SIKM MICTUB OM TEOPETHUYHI BIJJOMOCTI MPO OCHOBHI MAaKpo- Ta
MIKPOHYTPIEHTH, KOPOTKHUH OTJIsIT X G10JIOT1YHOT POl Ta XIMIYHUX TIEPETBOPEHbD, a
TAaKOXX  MPAaKTHYHY 4YacTUHy  (IHCTpyKWii 70  J1a0OpaTOpHUX  3aHATH),
BUKOPHCTOBYIOUH CYYacHI TOCII/PKEHHS B JJaH1# Taiy3l XiMii, HOBITHI pO3poOKH Ta

Cy4acHy HOMEHKJIATypy.
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Martepian HaBYaTbHO-METOAUYHOTO MOCIOHMKA PEKOMEHIYETHCSI CTYJEHTaM
I xkypcy cmemianpHOCTI “TOTENBbHO-pECTOpaHHa cmpaBa’, (BaKyJIbTeTy TYpPUIMY
JIBH3 «IIpukapnarcbkuii HamioHanbHUN yHiBepcuTeT iMeH1 Bacumns Credanukay,
JUTSL BUBYCHHSI Ta €(PEKTUBHOTO 3aCBOEHHS AUCIMILTIHU «XapyoBa XiMish», a TAKOX
CTyJI€HTaM THX CHEIiaJbHOCTeH, SKI BHBYAIOTh, a00 IMKABIATHCS XapUOBOIO
XiMi€ro. Y JpyroMy po3ainl MociOHMKa OMHCaHl IHCTPYKINi A0 JOCHIAIB, IO
BIJIMOBIIAIOTh TEMAaTHIll JIaOOpAaTOPHUX pOOIT [ BUKOHAHHS CTYyJICHTaMHU
CHEIIaIbHOCTI «TOTEJIbHO-PECTOpaHHa CIpaBa» B XIMIUHIA Jlabopartopii mij Yac
BUBYCHHS JUCIUIUTIHU «XapyoBa XiMis». B HaBUaIbHO-METOINYHOMY MOCIOHUKY

TaKO IOJIaHl Bap1aHTU TECTOBUX 3aBJIaHb ISl IEPEBIPKU 3HAHb CTY/ICHTIB.



Po3ain 1
TEPMIHOJIOTTYHUN CJIOBHUK

Xapuosa ximisi — HayKa MPO XIMIYHHUNA CKJIaJl XapuOBUX CHUCTEM, HOTO 3MiHU
B XOJl TEXHOJIOTIYHOTO TMOTOKY TiJ BIUIMBOM pi3HUX (akTopiB ((pi3uyHUX,
XIMIYHHX, O10XIMIYHUX 1 T.JI.), IO BKJIIOYA€ B3a€MO1i HYTPIEHTIB Ta 3arajibHi
3aKOHOMIPHOCTI IIUX TIEPETBOPEHb.

binku — HITPOTEHBMICHI  BHUCOKOMOJIEKYJISIDHI ~ OpPraHidyHl  CIOIYKH
(momimMepH), SKI CKIAJAIOTHCS 13 0-aMIHOKHCJIOT (MOHOMEpPH), HIO0 TOCIITOBHO
CIIOJTy4Y€HI MK COO0I0 MENTUAHUMU 3B’ I3KaAMHU.

Aminokuciomu — TIOX1AHI KapOOHOBHX KHCIIOT, Y SIKUX OJHH 13 aTOMIB
['iporeHy kapOOHOBOTO JIAHITIOTA 3aMillleHUH Ha aMmiHOTpyMy (- NH)).

3aminni aminokuciomu — MOXYTb CUHTE3yBaTUCSA B OpraHi3Mi JIIOAWHH 13
IHIIUX HITPOTEHBMICHUX CIOJYK, HANpUKIAJ: TJIIIUH, ajaHiH, CEpUH, MPOJIiH,
TUPO3UH, aclapariHoBa 1 TIIyTaMiHOBA KUCIOTH, IUCTHUH, IUCTEIH Ta 1H.

Hezaminni  aminoxucniomu — HE MOXYTh CHHTE3yBaTHUCS B OpraHi3mi
JIOIUHYU, HANPUKIAJ: BaJiH, JI3WH, JCHIMH, 130J€HIMH, TPEOHIH, METIOHIH,
TpunTodat, peHinanaHiH.

llognoyinnuti 6inox — MICTUTh y CBOEMY CKJaJl YycCl HE3aMiHHI
aMIHOKHUCJIOTH.

Henosnoyinnuii 6inox — MICTUTh y CBOEMY CKJaJl HE yCl HE3aMiHHI
aMIHOKHCIIOTH.

Amgomepnicmo 0OinKo6ux Monexkyn — 3AATHICTh MPOSIBIATA KUCTUN a0o
OCHOBHMU XapakTep.

[3oenekmpuuna mouxa 6inka (IET) — 3nauenns pH cepenoBuina, npu KoMy
O1JIOK HE HEece CyMapHOTro 3apsiy, TOOTO YMCJIO HETaTMBHUX 3apsiiiB JOPIBHIOE
YUCITY TTIO3UTUBHHX 3aPS/IiB.

Po3uunnicms 6inxie — BenvKa CropiHEHICTh 3 BOAOKO (T1apodibHICTh). Le

MOB’SI3aHO 3 TiJpaTali€lo OUIKOBOI MOJEKYNIH Yy pPe3yabTaTl B3a€MO/IIi JMUIOINIB



Boau 3 WonHumH (-NH, 1 —COOH) 1 nonspaumu ( -OH, -NH, -CO) rpynamu B
OUTKOBIM MOJIEKYTI.

Buconoeannsa — nmpolec OCaKEeHHs Olaka HEHUTpaTbHUMU COJISIMH.
BinOyBaeTbcs pyiiHYyBaHHS TipaTHOI OOOJIOHKHM 1 HeMTpamizalis 3apsay OLIKOBOT
Mosiekynu. Taki Oinku 30epiraioTh CBOI MPUPOJHI BIACTUBOCTI 1 (QDYHKIIT MICHS
BUJAJICHHS COJII.

Emynveyioui enacmueocmi 6inka — yTBOpEHHsI OLIKOM Ha TIOBEPXHI Kpareib
XKUPY (32 paxyHOK TiipogoOHOT B3a€MO/Ii1) TOHKOT IUTIBKH, fKa MPUTATYE Bo1y (32
PaxyHOK MOJISIPHUX TPYM) 1 MPOTHUIIE 3JIUMAHHIO )KUPOBUX YACTOK.

Henamypayia — mig pAl€er0  pizHUX  QIBUYHUX 1 XIMIYHUX (PAKTOPIB
NOPYILIY€EThCS MPUPOIHA IPOCTOPOBA CTPYKTYypa OLIKOBOI MOJIEKYJIH: PYHHYIOThCS
YETBEPTUHHA, TPETUHHA 1 BTOPUHHA CTPYKTypU (IIEpBHHHA HE 3MiHIOEThCS). Lle
NPU3BOAUTH 1O 3MEHLIEHHS a00 TOBHOI BTpPAaTH PO3YMHHOCTI, cHenu(pIvyHOI
010JIOT1YHOT aKTUBHOCTI, 3MIHM ONTHYHUX BJIIACTUBOCTEH, B’s3KOCTI Ta 1H. [lpwm
JIeHaTypalii  po3pHBAIOThCA  MWOHHI, BOJHEBI 1 JAUCYJIb(PIAHI 3B S3KH,
MOJIIMENTHIHAN JIAHIIOT PO3KPYUYETHCSA 1 3HAXOIUTHCA a00 B PO3TOPHYTOMY
CTaHl, a00 y BUIJISA1 XaOTUYHOTO KITyOKa.

Kamanimuuni (hepmenmamueni) Oinku — GEpMEHTH, MiA JI€H0 SKUX
MIPUCKOPIOIOTHCS 1 PETYNIOIOTHCS YC1 XIMIUHI MEPETBOPEHHS B )KUBHUX OpraHi3Max,
€ MPOCTUMH 200 CKJIAHUMU O1TKaMHU.

CmpykmypHi (onopui) Oinku — OepyTh ydacTb y MoOyJ0BI MeMOpaH ycCixX
KJIIITHH, BXOJSTh O CKJIAJy CIOJYYHHMX 1 KICTKOBHUX TKaHUH (KOJIareH), BOJIOCCS,
HITTIB, MIKIPH (KEPATHUH).

Ckopouysanvui Oinku — Oynp-siki GopmMu pyxy (pobota M'si3iB, pyx
MPOTOIUIaA3MHU B KIIITHHI Ta 1H.) 3A1HCHIOIOTHCS OUTKOBHUMH KOMILIekcamu. Tak, y
mpoleci M’S30BOTO CKOPOYEHHS 1 PO3CHAOJIEHHS BAaXKJIUBY pOJb BIIITPAIOTh
cnerugiuHi OUTKM M’SI30BOiI TKAHWHU aKTHH 1 MiO3WH. MoJekynu 1ux OiIKiB
3/1aTH1 3MIHIOBaTH CBOIO CTPYKTYPY, BAKOPUCTOBYIOYH XIMIYHY €HEPTIIO.

Enepeemuuna yinnicms 6inka — npu OKUCHEHHI | T OlJKa yTBOPIOETHCA

npu6au3Ho 4,0 kkan eneprii (16,8 kJ1x).
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Pecynamopni 6inku — BXOASATH O CKJIAAy PI3HMX O10JIOTTYHO aKTHUBHHUX
pPEUOBHH: TOPMOHIB; MEIIAaTOPIB, AKI BUIUISIIOTHCS B 00JaCTi HEPBOBUX 3aKiHUEHb,
Ta 1H.

Peyenmopni 6inku — 31aTHI BUOIPKOBO MPUEAHYBATH peuoBUHU. Penientopu
KIITUHHOI MeMOpaHH, sIKI MICTSTh OUTKOBUNW KOMIIOHEHT, MICIs 3B’sI3yBaHHS
MIeBHUX CIOJIYK MEpeaaroTh 1H(QOpMaIIiio B CEPeANHY KIITHHU Ta THITAM KIITHHAM.
Ha takomy npuHIumni 6a3y€eTbcsi OpraHoNIENTHKA.

Tpancnopmui Oinku — TIEPEHOCATH OaraTo pPEYOBUH Yepe3 KIITHUHHI
MeMOpanu. Taki OUIKM MICTATbCS y piAKid dYacTuHi KpoBi. Tak, Hampukia,
anbOyMIHA TPAHCHOPTYIOTh JIIIAW, BITaMiHM, WOHM MeETajiB, TOPMOHHU.
['emMorno6iH MEpeHOCUTh KHUCEHb MO KPOBI BiJ JIETE€Hb JI0 TKAaHWUH 1 OpraHiB, a
BYTJIEKMCIIMIA Ta3 — BIJ] OPraHiB 1 TKAHUH JI0 JIET€Hb.

3axucui 6inku — 3aXUIIAIOTh OPraHi3M BiJl BIUIMBY MIKIJJIUBUX JJIsS
KUTTEASUTBHOCTI (pakTopiB. OCHOBHY 3aXUCTy (PYHKIIIIO BUKOHYE IMyHHA CUCTEMA,
ska 3a0e3nevye CUHTE3 crneuu(iuHuX OUTKIB — aHTUTUI Y BIANOBIAL Ha OaKTepii,
TOKCUHU Ta 1HIIN YYXOpITHI pedoBUHM (aHTHreHu). [Ipu 11bOMy YTBOPIOETHCA
KOMILJIEKC ,,aHTUTE€H-aHTUTUI0”. 3CiIaHHS KpOBl, sIKe€ 3amo0irae KpoBOTEYaM,
0a3yeTbcsl HAa MEPETBOPEHHI OLIKIB KpoBi (piOporeny 1 TpomOiHy. BHyTpimiHi
CTIHKM CTpPaBOXOAY 1 IUIYHKY BHCTEJICHI 3aXHMCHUM IIIAPOM CIU3UCTUX OILIKIB
MYIIMHIB.

Byenesoou — O10XIMIYHI CIOJIYKH, SIKI YTBOPIOIOTBCS B POCIWHAX SIK
NEPBUHHI MPOAYKTH (POTOCHHTE3Y Ta € BaXKJIMBOIO CKJIAJ0BOI YACTHHOIO JKHBHUX
oprati3miB. J[o ocHOBHMX (DyHKIIii1 BYyTJI€eBO/AIB HaJlEXKaTh TaKi:

- Enepretnuna ¢ynkuis — ByrieBoau 3abe3neuyroTh opra”izMm Ha 60 %
eneprieto. [Ipu okucHenHi 1t ByrieBoiB BuAisieTbes 4 kkai (16,7 k/[x) eneprii.

- PerynstopHa QyHKIIS — peryirolTh AiSUIBHICTH MITYHKOBO-KUIIIKOBOTO
TPaKTy (Xap4oBi BOJIOKHA).

- Cnenudiuna (yHKIIST — BUKOHYIOTh B Opradiami ocoOiuBi  (yHKIIII,

HAnpuKIag, OepyTh y4yacThb y NPOBEICHHI HEPBOBUX IMIYJbCIB, YTBOPEHHI



aHTUTLI, 3a0€3MeuyloTh CHenU(IYHICTh TPyn KpPOBi, HOPMAJbHY MIisJIbHICTh
LIEHTPAJIbHOI HEPBOBOI CUCTEMU.

-3amacHa (yHKIIS — BIAKIAAAIOTBCA B OpPraHi3Mi y BHUIJISl 3allacHOTO
BYTJICBOY TJTIKOTEHY.

- 3axMcHa (QYHKIIIS — B’SKYYl CEKPETH, K1 BUAUIAIOTHCS PI3HUMU 3aJI03aMHU 1
Oarati Ha MyKOMOJicaxapuu, 3aXUIIAI0Th CTIHKU JIEIKUX MOPOKHUCTUX OPraHiB
BiJl MEXaHIYHMUX TIONIKO/)KCHb 1 BIJ MPOHUKHECHHS MATOTCHHHUX OaKTepid Ta
BIpYCIB.

Monocaxapuou — CHONTYKH, IO MICTSITh OJHOYACHO TIAPOKCHUIIBHI 1
KapOOHUIbHI TPYIU. 3aJeXKHO BiJ XapakTepy KapOOHILIBHOI IpyNnH AUISTHCS Ha
aJbJ1031 (OKCUAJBACTI/IN) 1 KETO3U (OKCUKETOHH).

Onieocaxapuou yTBOPIOIOTHCA 3 BUAUICHHSM BOAU 3 JABOX ab0 JIEKIIBKOX
MOJIEKYJT MOHOCAaxapuJiB MpH B3aeMOJIi a00 CHUPTOBOIO TIJIPOKCUIY OJHIET
MOJIEKYJIM 1 TJIKO3UAHOTO TIAPOKCUIy 1HINOI, abo Tmpu B3aemMomii JBOX
TUIIKO3UIHUX T1IPOKCUIIIB. MIicTATh Bif 2 10 10 3ayIMIIIKiB MOHOCAaXapH/IiB.

Ilonicaxapuou — BUCOKOMOJIEKYJISIDHI BYTJIEBOJIM, $KI CKJIAMalOThCs 13
BEJIMKOI KUIBKOCTI MOHOcaxapu[iB. [loOynoBaHi 3a TUM K€ NPUHIMIIOM, LIO 1
OJIirOcaxapuu, aje TUTHKU 3 BEJIMKOTO YHCIa MOJEKYJl MOHOcaxapuiiB. Bonu He
MaroTh COJIOJIKOTO CMaKy, MalOTh BUCOKY MOJICKYJIIPHY Macy, HEpO3YMHHI y BO/II
a00 yTBOPIOIOThH KOJIOi/THI PO3YHHH.

Xapuosi 6010KkHaA — CKJIaJHI BYTJIEBOJAM, Kl MICTSITHCS B 13KI POCIMHHOTO
MOXO/PKCHHS Ta HE TIEPETPABIIOIOTHCSA KUMIEYHUKOM JIF0IMHU. Di310JI0T1YHA POJIB:
CTUMYJIIOIOTh MOTOPHY (YHKIIII0O KHIICYHUKY; 3amo0iraroTb BCMOKTYBaHHIO
XOJIECTEPUHY; TO3UTUBHO BIUIMBAIOTh HAa HOPMAII3AINI0 CKIamay Mikpodiopu
KHUIICYHUKY, YIOBUIBHIOIOTh THUJIICHI MPOIECH; BIUIMBAIOTh Ha JIMITHUNA OOMIH,
NOPYIIEHHS SIKOTO TPHU3BOJAUTH 10 OXKUPIHHSA; aIcopOyIOTh »OBYHI KHUCIIOTH;
COPUSIOTh 3HUKEHHIO BMICTY Ta BHUJAJICHHIO TOKCHMYHUX PEYOBHH, BaXKKHUX

METAIIB, PAIIOHYKIIIIIB, KAHIIEPOT€HIB; 3B’ I3VIOTH BOLY.
b b b
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Jliniou — Tpyna pi3HOMAHITHUX 3a CKJIAJOM HEPO3UYMHHUX Y BOJII
OpPraHiYHUX PpEYOBHMH, fAKI BIAPI3HSAIOTHCA PO3UYMHHICTIO B  OpPraHiuHUX
PO3YMHHUKAX. BOHU € MOX1AHUMU BUIIUX KUPHUX KUCIIOT Ta CIIUPTIB.

Ilpocmi niniou — PEYOBUHU, MOJEKYJIH SKHX CKJIQNAlOThCS 13 3aJIUIIKIB
XKUPHUX KUCIOT 1 CIIUPTIB.

Cknaoui 1niniou — PEYOBUHU, MOJIEKYJIU SKUX KpIM 3aJIHIIKIB >KUPHUX
KHCJIOT 1 COUPTIB MICTATh TaKOX MOX1HI opTodocdaTHoi kucaotu (dhocdomimian),
3QJIMIIKY IYKPiB (TJIIKOJIIIIIN), HITPOTEHBMICHI CIIOJYKH, XOJ1H, KOJIaMiH, CEPUH.

o Eneprernuna GyHKIis — TN € HKEPETIOM SHEPrIi.

o Perynsaropna ¢QyHKWis — OO €  BaXJIMBUMU  (aKTOpamu
peryitoBaHHs OOMiHY BOJH B OpraHi3Mi.

o [lnactuuHa QyHKIIA — JIOAM BXOIATH JI0 CKJIAMy KIITHHHHUX 1
MO3aKJIITHHHUX MEMOpPaH YCI1X TKAHWH y BUTJIS/1 JIIOMPOTEIIB.

o 3axucHa PYHKIlS — JIMAM MIKIPU 1 BHYTPIIIHIX OPraHiB 3aXUIIAIOTh
OpraHi3M JIOJUHU 1 TBAapUH BiJ MEPEOXOJOHKEHHS, MEXaHIYHUX
MOIIKO/KEHb OpTaHiB, HAJAI0Th IIKIpl €JacTUYHICTh. Kupu €
po3zunHHuKamu BitamiHiB A, [1, E, K, F 1 cipusitots iX 3aCBO€HHIO.

Xapuosi 0obasxku — TPUPOJIHI, 1JEHTUYHI TPUPOJHUM abO0 CHUHTETHYHI
PEYOBHHHU, SKI CAMOCTIMHO HE BXXHBAIOTh B 1Ky. BOHM criemiasibHO J0/1af0ThCS B
XapyoBl CHUCTEMHM 3a TEXHOJIOTIYHMMHM MIPKYBAaHHSMU Ha PI3HHX eTamnax
BUPOOHMIITBA, 30€piraHHs, TPAHCIOPTYBAaHHS TOTOBUX IMPOJIYKTIB 3 METOMO:
MOKpAIICHHS] BUPOOHUYOTO TIpoIlecy ad0 OKpEeMHX WOTo Omeparliii, MiJBUIIECHHS
CTIMKOCTI MPOIYKTY A0 PI3HUX BHAIB TICyBaHHS, 30€piraHHs CTPYKTYpH Ta
30BHINIHBOTO BUTJISIY MMPOIYKTY.

Xapuosi cmabinizamopu — 1€ 0coOiMBa Trpymna J00aBOK, sIKI BUKOHYIOTh
dbyHKIiI0 cTabimizalii abo MOMIMIIEHHS CTYIIeHs TOMOTeHI3allii XapuoBOi CUCTEMH,
10 CKJIAIa€ThCs 3 ABOX a00 OLIbIIE PEYOBUH, SIKI HE 3MILITYIOThCS.

3eyugyeaui — pe4OBUHU, SIKI BUKOPUCTOBYIOTHCS ISl IIJIBUILIEHHS B'SI3KOCTI

npoAykTy. MexaHi3M iX [1i mojsirae B TOMY, L0 MaKpOMOJIEKYJIH X J00aBOK
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MICTSITh T1ApOQiIbHI TPYNH, K1 3B'I3yIOTh BOJY B XapUOBUX CHCTEMAaX, 3MIHIOIOUU
KOHCHUCTEHII1I0, 30KpeMa, BOHU M1BUIIYIOTh B'A3KICTh MIPOIAYKTY.

Emynveamopu — pedoBUHM, 3/1aTHI YTBOPIOBATH 1 CTa01I13yBaTH €MYJILCIIO.
3a0e3neuyioTh MOXKIIMBICTh CTBOPEHHS 1 30epekeHHs Aucnepcii ABoX abo Oiibiie
PEYOBHH, IO HE 3MINIYIOTHCS, (HANPUKIAJ, >KUPIB 1 BOJW) BIAMOBIAAIOTH 32
KOHCHUCTEHIIII0 XapuyoOBOI'0 MPOJYKTY, HOTO IUIACTMYHI BJIACTHUBOCTI, B'S3KICTH 1
BITUYTTS «HAITOBHEHOCTI» B POTI.

Apomamuszamopu — PEYOBUHM, SKI MIJICUIIOIOTH CMakK, apomar Ta
JOJAIOTBCA J0 XapyOBHUX MPOJAYKTIB Ui MOKPALIEHHS IX OpraHoJeNTUYHUX
BJIACTUBOCTEN. ApomaTu3aTopu 1 eipHi 011 JOIAI0THCS 10 XapuOBHUX MPOIYKTIB 3
METOI0: cTablIi3allii cMaKy 1 apoMary XapuyoBUX MPOJYKTIB; BITHOBJICHHS CMaKy,
apomaTy, BTpau€HMX B IIpoleci MnepepoOoku 1/abo 30epiraHHs (30KpeMa, B
NAaCTEPU30BaHUX MPOAYKTaX, CHponax 1 T.J.); MOCUJIEHHSI HaTypalbHOTO CMaKy 1
apoMary MpOJyKTIB; HaJaHHS CMAaKOBOi PiI3HOMAaHITHOCTI OJIHOTUITHUM MPOAYKTaM
(HampuKIan, TopTaM, JbOJISHUKOBIMA KapaMesl 1 ToMy MOAIOHE); HaJlaHHA CMaKy 1
apomMaTy 1030aBJI€HMM CMaKy MpoJayKTaM (MOpO3MBO, JKyBaJlbHa TyMKa,
MPOXOJIO/IHI HAMO1, COEB1 TPOJTYKTH).

bapenuxu — xap4oBi g00aBKH, Kl JOJAIOThCS O XapYOBUX MPOAYKTIB 3
METOIO: BIJTHOBJICHHS TMPUPOJHOTO 3a0apBJCHHS, BTPAUYCHOrO0 B TIpoOIIEC]
BUpOOHMIITBA abo0 30epiraHHs; MIJBUILEHHA IHTEHCHUBHOCTI TPUPOJIHOTO
3abapBieHHs; ¢GapOyBaHHs 0e30apBHUX MPOAYKTIB IJisi JOJAHHS MPUBAOIMBOTO
BUTJIAlYy HANpUKIaa, O€3aJKOrOoJIbHUX HAamoiB, MOPO3MBA, KOHIUTEPCHKUX
BUPOOIB.

Cmaxosi peuosunu — 3arajibHa Ha3Ba JACSIKUX PEUOBUH, L0 HE MAalOTh
XapyOBHUX BJIACTUBOCTEH 1 BXKUBAIOTHCA JJIsl TIOJIIIIEHHS CMaKY 1 3armaxy i i.

Koncepsanmu — pedoBuHM, 110 3amoOIraloTh pPO3BUTKY MiKpoduiopu —
OakTepiil, MIICHIBUX TPUOIB, APIKIKIB, Ta IHIINX MIKpoopraHi3miB. JlomatTh 110
MPOAYKTY 3 METOIO TOIEPEKEHHS ICYBaHHs Ta 30UIbIICHHS TEPMiHY 30epiraHHs

Xap4YOBHX MPOAYKTIB.
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Xapuosi anmuokcudanmu — PEUYOBUHHU, SKI CHOBLIBHIOIOTH OKHCHEHHS
KOMITOHEHTIB Xap4yOBUX MPOAYKTIB. SIK mpaBmwiio iX J0MalOTh 0 JKUPOBUX Ta
KHUPOPO3UNHHUX MPOTYKTIB.

bionociuno axmuena Oobaeéka — cHeUiadbHUN XapyoOBUH MPOAYKT,
NMpU3HAYCHUN IS BXXKMBAHHS a00 BBEICHHS B MeEkax (Di3l0JOTIYHUX HOPM [0
paIlioHiB XapuyyBaHHs YU XapyOBUX MPOAYKTIB 3 METOIO HaJaHHS IM TIETHYHUX,
0370pOBYHX, MPODIUIAKTUIHUX BIACTUBOCTEH IJIs 3a0€3MMEeUeHHS HOPMAJIBHHUX Ta

BIJIHOBJICHHS TOPYIICHUX (DYHKIII OpraHi3My JIFOIUHH.



13

Po3mia 2
JJABOPATOPHUI ITPAKTUKYM 3 XAPUYOBOI XIMII

2.1. JIabopaTopHa podora Ne 1

Tema: [locnimkeHHs: BIACTUBOCTEH MPOCTUX Ta CKIAIHHUX OLIIKIB.

MeTta: norauOUTH TEOPETUYHI 3HAHHS MPO O10JIOTIYHY pojb OLIKIB Ta ix
¢b13uKO-XIMIUHI BJIACTUBOCTi; Ha0yTH BMIHHS BHKOHYBAaTH €KCIIEPUMEHT 3
JIOCITIJIKEHHST BIACTUBOCTEHN MPOCTUX OLIIKIB Ta MPOTEIIB.

OO6sagHaHHs | peakTHBHM: PO3UMH siedyHOro Oinka, 1% poO3YMH OITOBOI
kucinotu, 10% po3uuH onroBoi kuciaotu, 10% po3uMH HATPId TiIPOKCHUIY,
HAaCMYEHUN PO3YMH HATPIM XJIOpUIY, PO3YMHU KOHLIEHTPOBAHOi Cysb(aTHOI 1
HITPaTHOI KHCJIOT, PO3YMHU KOHIIEHTPOBAHHUX CAJILIUIIOBOI 1 TPUXJIOPOLTOBOI
KHCIIOT, po3unHu KynpyM (II) cynsdary, mmomOym (II) ameraty, apreHTym
HITpaTy, PO3YMH Ka3zeiHy, PO3YMH aMOHIM MOJi0JaTy B HITPATHIA KHCIOTI,

KOHLIEHTPOBaHUM PO3YHUH JYTY, 2 % pO34YUH TUPO3UHY 1 TITIUHY.

2.1.1. TeopeTu4yHa YacTHHA

binku HanmexaTh 10 HE3aMIHHUX, €CCEHIIaJIbHUX PEYOBUH, 0€3 SKUX
HEMOXJIUBE JKHUTTS, PICT Ta PO3BUTOK opraHizmy. lle 3ymoBieno ¢izionoro-
Tiri€EHIYHUMHA (QYHKIISIMH, SIKI BAKOHYIOTh OUIKM XapyoBOT'O palioHy B OpraHi3mi
JrouHA. Bakusi QyHKINI:

a) KaTaliTMYHA — HAWCYTTEBINIa, TOMY IO OUIBIIICTh TEPETBOPEHHb B
Oprati3mi 3J1MCHIOEThCS TUIBKU MiJ] BIUIMBOM KaTalli3aTOpiB — ()EPMEHTIB, SIKi €
peYOBHHAMHM O1JIKOBOTO ITOXOJIXKCHHS;

0) CTpyKTypHa — Ha CTPYKTYPHHI OLIOK CHOJy4YHOI TKaHWHH, (KOJarcH)
npuUnajae TpeTUHA BCIX OUIKIB OpraHi3My 3a Macolo; CTPYKTYpHI OLIKH y TBapuH
YTBOPIOIOTH POTOBI TOKPUBH, € OCHOBOIO CITOJIYYCHHS MK KIITHHAMU;

B) PyXOBa — CKOPOYYBaJbHI OJIKM y BCIX JKMBHUX OpraHi3miB moOyjoBaHi 1
(YHKIIIOHYIOTh 3a CHUIBHUM MPHUHIMIIOM, HANpUKIaJ, aKTUH 1 MIO3UH Yy

M’5I30BOMY BOJIOKHI,
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I') TPaHCIOPTHA — MEPEHOCITh Ta3u (TeMorjiobiH, MIOTJI00iH), 3aJTUIIKUA
KUPHUX KUCIOT (aThOyMiH KPOBi), 3MIMCHIOIOTh aKTUBHHM TPAHCIOPT OaraThox
PEYOBHH uepe3 MeMOpany;

1) pEryasiTOpHAa — PEeryJlol0Th IIBHIAKICTh OIOXIMIYHHX T€PETBOPEHb,
30KpeMa peryiody (YHKII0O BUKOHYIOTh TOPMOHH Tinodizy, MiAIMUTyHKOBOT
3a]I03M, SKI € OigkaMu a0o0 TMOXIJHUMH aMIHOKHCIIOT, HEHPOOJITronenTHIN
3a0e3MevyyloTh B TOJIOBHOMY MO3KY CKJIaJHI MCHXI4HI Ta (i310JI0TiUHI SIBUIIA
(menTuna cTpaxy, mam’sTi), OUIKM € peryasTopaMyd 34YUTYBaHHS CHAJKOBOT
iHdopmanii 3 JIHK, penentopamu memOpaH, ski 3a0e3neuyroTh TpaHchopmarliio 1
nepenavy B KJIITUHY 1H(POpMallii (FOpPMOHAIBHOTO CUTHAIY);

€) 3aXucHa — JesKl OUIKM 3aXHUIal0Th OPTaHI3M BiJI BIUIMBY IIKIUIMBUX JIJIS
KUTTEASUTBHOCTI (pakTOpiB. OCHOBHY (DYHKIIIIO 3aXUCTY BUKOHY€E IMyHHA CUCTEMA,
sKka 3a0e3nevye CHHTE3 creuu(iuHuX OUIKIB — aHTHTUI Yy BIANOBIAL Ha OakTepii,
TOKCHUHHU Ta 1HII 4Y»OPIiJIHI PEYOBUHH (aHTUTECHH );

€) €HepreTMyHa — y Mpolleci MOBHOTO OKHCHEHHSI | T Olika BUAUISIETHCS
npubausHo 17 xJlx eHeprii, mpoTe OUIKK HE BIJIKJIAIAIOTHCS MPO 3arac, a Mmpu ix
PO3LICTUIEHHI BUBUIBHAETHCS TOKCUYHHUI MPOAYKT — aMOHIaK, Ha JIETOKCHUKAIIIO
SAKOro BUTpaudaeTbes eHepris. [logoBuHa 3 aMIHOKHUCIIOT, SIKI YTBOPIOIOTh OLJIKH, B
OpraHi3mi JIIOJJUHU HE CUHTE3YIOThCS, TOMY Il aMiHOKHCJIOTH MOBUHHI MOCTYMHaTH
3 Dkero. BukopuctanHs OUIKIB B €HEPreTvll € JUIsi OpraHi3My BHUMYUIEHUM,
OB’ I3aHUM 13 He30ajlaHCOBAaHMM BMICTOM B 1’K1 aMIHOKHCIJIOT, HEOOX1OHHUX JIJIS
noOy10BU O1JIKIB.

biiku — 1€ HITPOreHBMICHI BHCOKOMOJIEKYJISPHI OpraHi4Hi CIOJIYKH
(momimMepu), fAKI CKJIQJAIOTHCA 13 3QJHINKIB 0-aMIHOKUCIOT (MOHOMEpH), IO
MOCTIOBHO  CHOJy4eHI MDK CcO0OK MEeNTUIHUMHU 3B’s3kaMu. BoHu €
HaWBAKJIMBIIIMMUA KOMIOHEHTAMH >KMBHUX OpPraHi3MiB. AMIHOKHCIOTH — MOXIJIHI
KapOOHOBHX KHCJIIOT, y SKHX OJIMH 13 TIAPOTCHIB KapOOHOBOTO JIAHIIIOTA
3amimieHuid Ha amiHorpymy (—NHj). 3aMiHHI aMIHOKHCIOTH — MOXYTh
CHUHTE3YBAaTHUCA B OpraHi3mi JIIOAUHU 3 1HIOIMX HITPOTCHBMICHUX —CIIOJYK,

HaINpUKII: TIIIWH, alaHiH, CEpUH, IPOJIiH, TUPO3HH, acriapariHoBa i TJIyTaMiHOBa
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KHCJIOTH, IIUCTHH, HHUCTEiH Ta 1H. He3amiHHI aMIHOKHCIOTH — HE MOXYTh
CHUHTE3yBAaTHCS B OpPTaHi3Mi JIouHU. Jl0 HUX HaleKaTh Taki aMIHOKUCIIOTH: BaJiH,
JI3UH, JICUITNH, 130JIeHIIUH, TPEOH1H, METIOHIH, TpuntodaH, ¢peHiagaHiH.

Jly’ke BaXXJIMBO 3HATH, 110 TTOBHOI[IHHUY O17I0K MICTUTh y CBOEMY CKJIaJi yci
HE3aMiHHI aMiHOKUCIOTH. HemoBHOIIHAMIA O17I0K MICTUTh y CBOEMY CKJIaJi HE yCi
He3aMIHHI aMiHOKHUCIOTH. KoxeH OUIOK YHIKaJIbHUNM 3a CBOEK CTPYKTYpPOIO 1
(GyHKLIAMU.

®dizuko-xiMivHi BJaCTUBOCTI OUIKIB. AMDOTEPHICTH OUTKOBUX MOJIEKYJ —
3/IaTHICTh TPOSIBJISITH KUCIMM a00 OCHOBHUU Xapakrtep. [30enexkTpuyHa TOYKa
oinka (IET) — 3nauenna pH cepenoBuila, npu sikoMy O1JI0K HE HECE CyMapHOTO
3apsy, TOOTO YMCIIO HETaTUBHUX 3apsAJliB JOPIBHIOE YUCITY MO3UTUBHUX 3apsiIiB.
VY kuciaomy cepeoBHIlll CyMapHUI 3apsii OUIKOBOT MOJICKYJIM MO3UTUBHUN, TOMY
BOHA PYXA€EThCS JI0 KaToay (—). Y JTy>KHOMY CEpEOBUIII CyMapHU 3apsij] OLIKOBO1
MOJIEKYJIM HEraTUBHUM, TOMY BOHA pyXaeTbcs 10 aHoAy (+). 3a 3nauenHst pH, mo
BI/IMOBIA€ 130€JEKTPUYUHIN TOUIIl, O1JIOK HE PYyXa€ThCS B €IEKTPUUHOMY TTOJI.

Koxxna amiHOKMCIIOTa, KpIiM TJIIUHY, MICTUTh OJWH Yd OljIbIle
ACUMETPUYHHUX AaTOMIB KapOOHy, TOOTO MpOSBIAE€ ONTHYHY AKTUBHICTb. 3a
a0COJIFOTHOIO KOH(DIrypaIli€ro aMiHOKUCIOTH B OpraHi3mi JIIOJUHU HajexaThb 10 L-
psmy.

Po3unHHICTh O1IKIB — BeJIMKa CHOPIIHEHICTh 3 BOAOK (T1apodiabHICTh). [le
MOB’SI3aHO 3 TiApaTali€lo O1IKOBOT MOJEKYIH Yy pe3yJbTaTi B3a€MOJIii JTUTOJIIB
Boau 3 MoHHuMHU (—NH; 1 —COOH) 1 monspaumu (-OH, —NH, —CO) rpynamu B
OinkoBi  Monekynai. Bonma HaBkono — OIIKOBOI  MOJEKYJIM  HA3WBAETHCS
CTPYKTYpPOBaHOI. 3apsij OUIKOBOI MOJEKYJIM Ta TipaTHa OOOJOHKAa HABKOJIO
O1IKOBOT MOJIEKYJIM HAJIal0Th CTa0LILHOCTI pO3UrMHAM O1IKIB. PO3YnMHHICTH O1IKIB
y BOJIl 3pOCTa€ MpU J0JaBaHHI HEUTPAJIbHUX COJIEM HE3HAYHOI KOHIIEHTpallii.
Monn comeil B3aeMOMIIOTH 3 NPOTHICKHAMH 3apsiaMd  OilKa, EKPaHyIOTh
3apSUDKEH] Tpynd OIIKOBUX MOJIEKYJd 1 THM CaMHUM 3MEHIIYIOTh OUIKOBY

B32€EMO/IIF0. 3BOPOTHY IO Ma€ MiABUIIICHHS KOHIIEHTpAIIil COJIeH.
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BucomnioBanHsi — mporiec ocapkeHHsl Olika HelTpanbHuMH coisiMu. [lpu
IIbOMY PYWHYETHCSA TiApaTHa OOOJIOHKA 1 HEHUTPaTi3yIOThCS 3apsau OlTKOBOT
Mosiekyau. Taki OiIKM 30epiraroTb CBO1 IMPUPOJHI BIACTUBOCTI 1 (PYHKINT micys
BUJIAJICHHS COJIL.

Emyneryroui BractuBoCcTi Oilka — OUIOK yTBOPIOE Ha TMOBEPXHI Kpareib
XKHUPY (32 paxyHOK TiapodoOHOT B3a€MO/IIi) TOHKY IUIIBKY, SIKa MIPUTATYE BOAY (3a
paxyHOK TOJIAPHUX TPYI) 1 TPOTHAIE 3JIUIAHHIO >KUPOBUX dYacTHHOK. Kazein
MOJIOKA eMYJIbI'ye (cTab11i3y€e) IPUPOAHY EMYIIBCII0 — MOJIOKO.

Henatypanis — mijg Ji€0  pi3HUX  (QIBUYHUX 1 XIMIYHUX (DAKTOpIB
MOPYIIYETHCS MPUPOHA IPOCTOPOBA CTPYKTYpa OLIKOBOI MOJIEKYIH: PYWHYIOTHCS
YeTBEPTUHHA, TPETUHHA 1 BTOPUHHA CTPYKTYpH (IIEpBHHHA HE 3MIHIOETHCS). Lle
NPU3BOAUTH 1O 3MEHLIEHHS a00 TOBHOI BTpPAaTH PO3YMHHOCTI, cHenu(pIvyHOI
010770T19YHOI aKTUBHOCTI, 3MIHHA ONTHYHUX BIIACTHBOCTEH, B sI3K0cTi Ta 1H. Ilix gac
JeHaTypallii  po3pHBAlOThCA  HWOHHI, BOAHEBI 1 JUCYIb(igHI 3B S3KH,
MOJIMENTHIHANA JIAHIIOT PO3KPYUYEThCS 1 3HAXOAUTHCA a00 B PO3TOPHYTOMY
CTaHi, a00 y BUTJISAI XaOTUYHOTO KIIyOKa. J[st OUThIIOCTi O1IKIB 1€ HE3BOPOTHHIMA
npolec, aje A IeIKUX, HaPUKIIaJ, OUIKIB M’ 431B — 3BOPOTHUH. Y MIpy CTapiHHSA
OpraHi3aMy BIiJIOyBa€TbCsl TMOCTYNOBa JEHaTypaiis OUIKIB 1 3MEHIICHHS iX
rizpodinsHoCcTi.  JleHaTypoBaHi  OUTKM  TMPOAYKTIB  XapyyBaHHS  Kpare
pPO3LICTUIIOIOTECA  (PEpMEHTaMHM  IITYHKOBO-KUIIKOBOTO Tpakty. Llinmit psn
TEXHOJIOTIYHUX TIPOIIECIB OJIEp>KaHHS Xap4YOBUX MPOAYKTIB: BHUIIIKAHHS Xi0a,
BUCYIIYBaHHS MaKapoOHIB, OBOYIB, MOJIOKA, S€YHOTO MOPOIIKY, BUTOTOBJICHHS
KOHCEPB, KOHJIUTEPCHKUX BHUPOOiIB, MOB’A3aHUN 3 YACTKOBOIO JICHATYpAIIIEIO

O1JIKIB.

2.1.2. 3micT podoTn
Peakuii ocamkeHns OuIkiB. Peakiii ocamkeHHs O1IKIB PI3HOMaHITHI,
poTe iX MOKHA PO3AUIUTH Ha JBI TPYIU:
a) NPAKMUYHO He3860POMHI peakyii ocaoddicenHs, TN dYac SKUX OUIKH

3a3HaIOTh TJIMOOKUX 3MIH 1 HE MOXYTh OyTH 3HOBY PO3UMHEHI B MEPBUHHOMY
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PO3YMHHUKY: B IIbOMY BUIAJKy Ma€ Miclie AeHarypallis Ouika. Jlo He3BOpOTHUX
peaxiiii BiTHOCITh OCADKEHHS OiTKa COJSMH BaXKKHUX METATIB, AJIKAIOiTHAMU
peakTHUBaMHu, MiIHEpPaJIbHUMHU, OPTraHIYHUMHU KHUCJIOTAaMU 1 OCAJKEHHS MijJ Yac
HarpiBaHHS;

0) 360pommi peaxyii ocaddicenHs, T 4Yac SKUX OUTKA HE IMiIJAI0THCS
rIMOOKUM 3MIHAM, TOMY MOXYTh OyTH PO3YMHEH1 B NMEPBUHHOMY PO3YMHHUKY;
MOJICKYJIM OiTKa TpH IOMY 30€epiraroTh CBOI TEPBHHHI, 30KpeMa O10JIOTiuHI
BJIACTUBOCTI 1 HE MIaI0ThCS AeHATYpaIlii.

J1o 3BOPOTHHUX peakxiliii BIAHOCITH PEaKIlli 0Ca/pPKeHHsS OUIKIB OpTaHIYHUMHU
pO3YMHHUKAMHU (COUPTOM ab0 aleTOHOM) 1 peakilii BHUCOJIOBAaHHS OUIKIB
(ocamkeHHST TMMiJ BIUIMBOM KOHIICHTPOBAHUX PO3YMHIB HEUTPATbHUX COJEH
JTYKHHX, TY’KHO3EMEJIbHUX METAJIIB).

OcamxenHs: OlIKiB mix yac HarpiBanHsa. Maiixe Bcl OUIKA J€HATYpYyIOTh
nij dac HarpiBaHHs 3a Temmepatypu Big 500°C mo 550°C 1 Bume. MexaHizm
TEIJIOBOI IeHaTypallil OB’ sI3aHUM 3 Iepe0y10BOIO0 CTPYKTYpHU OLIIKOBOT MOJIEKYJIH,
B pe3yJbTaTi AKOi OUIOK BTpadyae CBOi HATHUBHI BJIACTHBOCTI 1 PO3YMHHICTS.
[IpucyTHicTh coleil 1 KoHIeHTpalis ioniB H' BifirparoTs BakIMBY poIlb Y
BUMAJaHHI B OCaj JCHATypOBAHOrO IiJl 4yac HarpiBaHHs Ounka. HaitnmoBHimie
OCaJKEHHSI BIIOYBA€THCS B 130€JIEKTPUYHIA TOUIll OUTKa, TOOTO TPH TaKOMY
3HaueHH1 pH, K01 KOJI0iAH1 YaCTUHKH OlJIKa € HAaWMEHII CTINKUMU.

Y m’sate npoHyMepoBaHUX MpobOipok HamuBaioTh 1o 10 kpamens 1 %-ro
po3uHMHy sieqHOrO Olnka. BwmicT mepmioi mpoOipku HarpiBaroTh Ha Ta30BOMY
najgbHUKy. PiiiHa KanamyTHi€, OCKUIBKY YaCTUHKH JAEHATYpOBAaHOTO O1IKa HECYTh
3apsil, BOHM YTPUMYIOTHCS B 3aBHUCIOMY CTaHl (SI€EUHUH anbOyMIH € KHCIIUM
O1JIKOM 1 B HEUTpaJIbHOMY CEpPEAOBHUILI 3apsIPKEHUN HETaTUBHO).

Y npyry npoOipky npomaroTh 1 kpammto 1 %-0i areraTHOi KHUCIOTH 1
HarpiBaioThb. Bumamae ocanm Oinka BHACHIJOK TOTO, MO OILTOK BTpadae 3apsn 1
3HAXOJUTHCS B CTaH1, OJU3bKOMY JI0 130€JI€KTPUUHOT TOUKH.

VY 1perto mpobipky momaroTth 1 kpammo 10 %-To po3umHy areraTHOI

KHCJIOTH 1 BMICT HarpiBaroTh. OcijaHHS He BiAOyBa€ThCs HaBITH IiJ Yac
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KU ATIHHSA, OCKUIBKH B KHCJIOMY CepeOBUIIT YaCTUHKA OuIKa
nepe3apsHKarThCs, Ha0yBarOYM TIO3UTUBHOTO 3apsiy.

VY uerBepty mpoOipky aogatoth 1 kpamio 10 %-ro po3uuHy areraTHOI
KHCIIOTH 1 | KparTio HaCHYEHOTO PO3YMHY HATPid XJIOpUIY. Y TBOPIOETHCS OCAJl
Oinka BHACHIAOK ajcopOuii HOHIB HaATpiil xjopuay (YTBOPEHHS MOJBIHHOTO
130€JIEKTPUYHOrO I1apy) 1 HeHTpaiizalii MO3UTUBHOTO 3apsiIy Ha YaCTUHKAxX O1jIKa.

VY m’saty npoOipky nogaroth 1 kpamtio 10 %-ro po3unHy HaTpid TiAPOKCUITY
1 HarpiBaroTh. OcimaHHs Olnka HE BIIOyBa€ThbCS HAaBITh INiJ] Yac KHWIT SITIHHSA,
OCKUJIbBKM B JIY’)KHOMY CEpEJIOBHIII HETaTUBHHUM 3apsij Ha YacTHHI OiJika
TTOCYUTFOETHCSI.

OcampxkeHHst OiJIKa KOHIEHTPOBAHMMH MiHEPAJIbHUMH KHCJIOTAMU.
OcamkeHHss OlIKa KOHUEHTPOBAHMMHM MIHEPAJIbHUMHU  KHUCJIOTaMU  (OKpIM
optoocdaTHOT KHUCIOTH) TMOSCHIOETHCS SIK SIBUIAMM JIeTijipaTaiiii O1IKOBUX
YTBOPEHHSIM COJIEN ).

VY Hamamumky cynbhaTHol a00 XJIOPUAHOI KHCIIOT, a TAKOX MPH iX TpUBAIIN
Jli, ocaJl IeHaTYpOBAaHOIO O1IKa PO3UMHSIETHCS, 32 PAXYHOK Iepe3apsiiky Oiika 1
YaCTKOBOI'O TIApOdi3y. Y HAUIMIIKY HITPATHOI KHUCJIOTH PO3YMHEHHS HE
BiIOYBa€ETHCS (HITpAT-HOH 3aBaXkae mepe3apsail 01IKOBOI MOJIEKYJIN).

VY 1Bl npoOipku HalMBarOTh MO | MIJI KOHUEHTPOBAaHOI Cylb(aTHOI 1
HITpaTHOI KucHOoT. [loTiM, HAXWUIUBIIM TIPOOIPKU Mia KyToM 45°, 00epexkHO 0
CTIHIIl TIPOOIpKHU (100 PITUHU HE 3MIIIAJIKCS) HATMBAIOTh PIBHUN 00’€M pO3YUHY
Oinka. Ha Mexi ABOX mIapiB piuHU 3’SIBISETHCS OCaj OUIKa y BUIJISII TOHKOT
wriBku. O0epeXHO CTPYITYIOYH MPOOIPKH, BUSBIISIOTH PO3UUHEHHSI O0cay OLTKa.

OcampxkeHHsi Oilka OpraHiyHUMM KucJaoTaMHu. MexaHi3M OcCaIKeHHS
O1IKIB OpraHIYHUMHU KUCJIOTaMU TOSICHIOETHCS ACT1ApaTalliero 017 IKOBOi MOJIEKYIH
1 3HATTAM 3apsny. OcalKeHHS TPHUXJIOPAIlETaTHOI KHUCIOTOI A€ MOKJIMBICTH
BIJIOKpEMUTH OUIKM BiJl MENTUIIB Ta aMIHOKUCIOT (OUIKOBUM HITPOTeH

BIJUTIISIETHCS BiJl HEOUTKOBOTO). BinOyBaeThcs HE3BOPOTHA PEAKITiS OCAKCHHS.
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VY nBi npoOipKyu HANMBAIOTh MO 5 Kpamneiab po3urHy Ouika 1 mo 1-2 kparuii
10 %-ro po3unHy CamiUIOBOI 1 TPUXJIOPOUTOBOI KHCIOT. B 000X mpobipkax
B110yBa€ThCS OCaKEHHS O1IKa.

OcamkenHst Oiika cojisiMu BaxKkuX MeTadiB. [lpu i comeil Bakkux
METalliB Ha PO3YMHHM Oika BiAOyBaeThcs JAeHaTypallis Moiekyiau. OcamkeHHsS
JIeTigpaToBaHOTO OlIka 0OYMOBJICHE aJcOpOIli€l0 BaKKOIO0 MeTajay Ha IMOBEpPXHI
O1IKOBOT MOJIEKYJIM 1 YTBOPECHHSIM HEPO3UMHHHMX KOMIUIEKCiB. Hammumok aeskux
coJiei Besie 10 PO3UMHEHHs (menTu3allii) ocany OutkiB. Takuit croci® ocamkeHHs
J1a€ MOKJIMBICTD BUIUIATH OUIKHU U1 JOCIIKEHHS iX 010JI0TTYHOT aKTUBHOCTI.

VY 1pu npoOipku HanMBaKTh 10 5 Kpanenb | %-ro po3unHy s€yHOTO OLIKA 1
no 1 kparun HacTymHUX peakTuBiB: y mepury — /7 %-ro pozuuny kynpym (II)
cynbdaty, B Apyry — 5 %-ro po3uuny mmoMOym (II) anerary, B Tpetio — 5 %-ro
po3unHy apreHTyMm HitpaTy. Crmoctepiraerbcs YTBOPEHHS Ocaay B TpPbOX
npoOipKax.

VY nepmy mnpoOipky nomarote e 5-10 kpanens poszuuny kynpym (II)
cynedary, B apyry — 5-20 kpamnens mmroMOym (II) ameraty, B Tperio — 5-10
Kparenb apreHtym Hitpary. 1o BigOyBaeTbcs?

Koanoposi peakuii 6iiika. ¥ npoOipky BHecTH 4-5 kpanesnb po3unHy O1JiKa,
CTUIBKM X KOHIIEHTPOBAHOTO pO34MHY Jyry 1 1 kparmmo poszuumny kynpym (II)
cynbdaty. Ctpycutu npo0Oipky. [llo noBoauTh nana peakiris?

KcanTonporeinoBa peakiisi Ha OiJIKH i ApOMAaTHYHI AMIHOKHUCJIOTH. Y
TpU MPOOIPKU BIAMOBIAHO BHECTU TO 3-4 Kparil pO3UYMHU PEUOBUH: y TEPIITY
npoOipKy — pO34MH OllKa, Yy JIpYry — pPO3UYMH THUPO3UHY, Yy TPETIO — PO3UUH
TIIUHY. Y KOXHY TpoOipKy BHecTH 2-3 Kparuli KOHIIEHTPOBAHOI HITPaTHOT
kucnotu. Harpiti mpotsrom 2-3 XBWIKH. 3alMCaTH CTIOCTEPEIKEHHS.

Octynutu BMICT IPOOIPOK 1 JOJATH B KOXKHY 3 HUX MO JIEKUIbKa Kpareib
KOHIIEHTpoBaHOTO po3uuHy nyry. lllo moBomuth peakmis? HamucaTu piBHSHHS

HITPYBaHHS TUPO3UHY 1 eHIJIaNIaHIHY.
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HocaigkeHHs: XiMIiYHOTO CKJIaay CKJIAAHUX OiJKiB (dochonporeinis).
dochomnporeinn — ckiIagHi OLTKH, 10 CKJIAMy SKUX BXOIUTH opTodocdaTHa
kucnora. Jlo ¢pochonpoTeiniB BiTHOCUTHCSA Ka3eiH MOJIOKA.

1. Busnauennsi pocdarTHoi kucjoTu B Kaszeini. /o 1 M po3unHy kazeiny
JOJIAI0Th 2 MJI PO3YMHY aMOHIA Monibnaty B HiTpaTHiN kucnoTi. Cymimn 37erka
HarpiBaloTb.  YTBOproeTbcst  ocaa  GHochopMoiOAEeHOBOKUCIOIO  aMOHII0
(NH4)3PO4 12Mo0:s.

2. Ilpo6a Ha mnoainmenTUAHMA KOMIOHEHT Ka3zeiny. I[IpoGa Ha
HOJINENTUIHUNA KOMIIOHEHT Ka3eiHy MPOBOJUTHCS 3a O1ypeTOBOIO PEeaKIi€ro: 10 5
Kpamenb po3unHy Kaszeiny gogatu 10 kparmeiab KOHIIEGHTPOBAHOTO PO3UMHY JIYTY 1
2 kpamn 1 % posuuny kynpym (II) cynasdary. ¥ mpucyrHocti OUIKIB pO3UYHH

Ha0yBae 4epBOHO-(10JIETOBOTO KOJIbOPY.

2.2. JlabopaTopHa pooota Ne 2

Tema: BusiBiieHHs 1 BUBUEHHS BJIACTUBOCTEHN BYIJIEBOJIB Ta MOJicaxapuiB.

Mera: Ilornmubutu TeopeTW4Hi 3HAHHS 3 IMUTaHb, IO CTOCYHOTHCS
Kkjacugikaii, BIaCTUBOCTEN MOHO-, M-, TIOJIICAXAPU/IIB, X 3HAUECHHS Yy Xap4yOBId
rayty3i. BUuB4nTH 01070T14HY POJII BYTJIEBO/IB Ta iX MOXITHUX.

Oo0nagHanHs i peakTuBH: 1% po3unMHU TIIFOKO3U, (PYKTO3H, CaxaposH,
nakto3u, 10% po3unH HaTpiil rigpokcuny, 5% pozunn kynpym (II) cynedary,
peaktuB DeiiHra, aMOHIQUHUM PO3YMH apreHTyM OKcHAy, peakTuB CeriBaHOBa
(1% pozuun pesopumHy B 25-30% po34yuHI XJIOPUIHOT KHUCIOTH), 5% po34HH

Mey, KpOXMallbHUI KieicTep, po3uuH ioxy, 2 H po3und H,SO,, po3uun I, y KI.

2.2.1. TeopeTu4Ha YacTHUHA
ByrieBoau — kiac opraHiyHHUX CIIOJYK, IO MarOTh XapakTep IYKpiB abo
OJM3BKUX JI0 MYKPY 3a Oy0BOIO 1 XiMIYHUMH BIacTUBOCTsIMU (puc. 2.1). Topsn 3
O1IKaMH 1 )KMpaMu BYTJIEBOJHW BIITPalOTh HAMBAXKIIUBIIILY POJIb B OOMIHI PEYOBUH

1 eHeprii B OpraHi3mi JIIOJUHU, TBAPUH.


http://school.xvatit.com/index.php?title=%D0%A2%D0%B5%D0%BC%D0%B0_23._%D0%9E%D0%B1%D0%BC%D1%96%D0%BD_%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD_%D1%82%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D1%82%D0%B2%D0%BE%D1%80%D0%B5%D0%BD%D0%BD%D1%8F_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%97_%D0%B2_%D0%BA%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D1%96.
http://school.xvatit.com/index.php?title=%D0%A2%D0%B5%D0%BC%D0%B0_23._%D0%9E%D0%B1%D0%BC%D1%96%D0%BD_%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD_%D1%82%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D1%82%D0%B2%D0%BE%D1%80%D0%B5%D0%BD%D0%BD%D1%8F_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%97_%D0%B2_%D0%BA%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D1%96.
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Puc. 2.1 bygoBa MoneKynu ByTJI€eBOY.

ByrneBonu BXOIATH A0 CKJIAAy POCIMHHUX, TBAPUHHUX 1 OakTeplaJbHUX
OpraHi3MiB 1 CTaHOBJIATH aOCOJIOTHY OUTBIIICTh OPTraHIYHUX MPUPOJHUX CIIOTYK.
Bci opraniuHi mouBHI pEYOBUHH B KIHIIEBOMY PaxyHKY BUHHUKAIOTh 3 BYTJICBO/IB,
YTBOPEHHUX pOCIMHamMu B Tmporeci xurrefispHocTi. [llopiuHo B mpouect
¢oTtocuHTE3y Ha 3eMJll YTBOPIOEThCS OaraTo ByrjaeBoiB. Maiouu BIacTHBOCTI
OCHOBHOT'O KOMIIOHEHTa i1 JIIOJUHU 1 OUIBIIOCTI TBapuH, BYIJIEBOAU
3a0€3MeuyIoTh OBy YaCTUHY €Heprii, HEOOX1AHOT IS SKUTTENISITBHOCTI.

ByrneBonu — O10XiMiYHI CHOJYKH, SIKI YTBOPIOIOTBCS B POCIHMHAX SIK
NEPBUHHI MPOAYKTH (POTOCHHTE3Y Ta € BaXKIMBOIO CKJIAJ0BOI0 YACTHHOI >KMBHX
opraHizaMmiB. ByrieBoam 3a XiMIuHOIWO OyJ0BOIO — 1€ IOJIOKCHAIIBICTI/IH,
MOJTIOKCUKETOHH, iX MojiMepu Ta moXimHi. Ha3Ba “ByriieBoaw’™ He BIINOBIiIA€E
XiMIYHUH Oy/A0BI 1 MOPSJ 3 HEW BXKUBAIOTHCA 1HIN: “Hykpu”, ‘“‘caxapuau’,
“ramikaHn”. 3a 3JaTHICTIO JO TIAPOdi3y BYTJEBOAU MOIUISIIOTH Ha MOHOCAaXapHIu
(IpocTi IyKpH), oJiirocaxapuau (OJiroMepH, 110 CKIaAar0ThCs 3 KIJTBKOX 3aJIUIIIKIB
MOHOCaxapuaiB) Ta IMoJjicaxapuau (moJiMepu, IO CKJIAJaloThCcs 3 Oararbox
3aJIMIIKIB MOHOCaxapuaiB). ByrimeBoau — mepin Xap4yoBl PEUYOBUHM, XIMidHA
CTPYKTypa sIKux Oyna po3imudpoBaHa XiMiKaMH.

OcCkUIbKM BYTJICBOAM Kpalle 3a I1HINI Xap4yoBl PEYOBUHU MiJISATAIOThH
MEePETBOPEHHSM 13 3BIUIBHEHHSM BIJMOBIJHOI KUIBKOCTI €HEprii, TO BOHU €

0COOJIMBO BAXKIMBUMU Y XapuyBaHHI SK JHKEpENIo €Heprii Jjs 1HTEHCUBHOI


http://school.xvatit.com/index.php?title=%D0%A4%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7_%D0%B8_%D1%85%D0%B5%D0%BC%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
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¢bi3uynoi nparii. [1ig yac BEIMKOro M’430BOTO HAINPYKEHHS Y TPEHOBAHUX JIIO/ICH
10 50% eHepreTHUHUX BHUTpAT MOKPHUBAETHCS 3a PaxXyHOK BYIJIEBOMAIB, a Y
HETPEHOBAHUX — Maii)ke BUKIIIOUHO 32 PaXyHOK BYTJIEBO/IIB.

BaxxuBy poinp BiIIrparoTh BYTJIEBOAU Y AISUIBHOCTI LIEHTPAIbHOT HEPBOBOI
CHUCTEMH, OCKIJIbKA BOHU € OCHOBHUM J[KEpPEJIOM €HEeprii /ISl HEPBOBOI TKAHWHHU.
TkaHMHA TOJOBHOTO MO3KY CIOKHMBAa€ B CEPEIHBOMY Yy 2 pa3u OLIbIIE TIIOKO3H,
HDK M’s134, 1 B 3 pasu Ounblue, HDK HUPKUA. [Ipo BaxIMBY poJib BYTJIEBOAIB Y
JUSITBHOCT1 MO3KY CBITYHMTH 1 TOM (DAKT, 110 3amacy riIiKoreHy Y MO3KOBIM TKaHWHI
€ TIOPIBHSHO CTAOUTBHUMM 1 BUTPAYAIOTHCS JIMIIE y HAJA3BUYAWHUX BUIIAKAX.
3HaueHHs BYTJIEBOMIB MAJSl JIOAMHH YK€ BEJIMKE, OCKUIbKH BOHHU BHKOHYIOTH
BKJIMBI (DYHKIIII.

DyHKUil ByrjieBoAiB. Euepeemuuna GyHKIIs — 3a0€3M1€UYIOTh OPraHi3M Ha
60 % eneprieto. Ilix yac okucHEHHS | T BYIVIEBOMIB BHIAUIAETbCA 4 KKal
(16,7 x/Ix) eneprii. Ilnacmuuna GyHKIisE — OEpyTh yd4acTh Y CHHTE31 0arathbox
PEYOBHH, HEOOXITHUX AJI KUTTEAISIIBHOCTI OPraHi3My (HyKJI€OIpOTEiIu, JIIMOiIu,
CKIamHi (epMeHTH, MyKomoicaxapuan) Peeyasimopua (GYHKIIS — PETyIOIThH
(Xap4oBi BOJIOKHA) (PYHKI[1}0 IUTYHKOBO-KHIIKOBOTO TpakTy. Cneyughiuni QyHKIii
— OepyTb yd4acTh y TMPOBEACHHI HEPBOBUX IMITYJIbCIB, YTBOPEHHI AaHTHTII,
3a0e3MeuyoTh CHeNUu(IYHICTh TPYI KPOBI, HOPMaIbHY HiSIIBHICTH IIEHTPATBHOT
HEPBOBOI CUCTeMH. 3anacHa (PyHKIlISI — BIJKJIANAaIOTHCSd B OpPraHi3Mi y BUIJISII
3aIacHOro BYIJIEBOJY TJIIKOTE€HY, SIKUM BUTpadaeTbcs B Mipy HeoOximHocTi. Bin
3HAaXOJUThCS B OCHOBHOMY y meuiHmi =~ 10% 1 y m’s3ax = 2%. Ilig uyac
rojIolyBaHHs 3amacu oro 3HWXKYIOThCS 10 0,2 %. 3axucna GyHKUis — B SKydl
CEKPETH, K1 BUAUISIOTHCS PI3HUMH 3aJ7103aMU 1 € OaraTUMH Ha MYKOIIOJIICaXapu/Iy,
3aXMINAKOTh CTIHKH JESKUX MOPOKHUCTUX OPraHiB BiJi MEXaHIYHUX MOIIKOKEHb 1
BiJl TPOHUKHEHHS TATOT€HHUX OaKTepiil Ta BIpYCIB.

[ToTpiOHO wiTKO 3HATH KiIacuikaiiro BYIJIeBOMIB. MoOHOcaxapuau He
H1JUISITaI0Th  TIAPOJITUYHOMY PO3LICIUICHHIO 3 YTBOPEHHSM MEHIIUX MOJIEKYI
ByrnesomiB. Ix sarameHa ¢opmyna C,Hp,O,. 3a KimbkicTio aToMiB kapOoHY B

MOJIEKYJIl MOHOCaxapuau MOAULIIOThCS Ha rpynd. HalOiIpIl MOIMMPEHUMU €
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reKco3u Ta rnento3u. I1ij yac iX mepeTBOpeHHs B )KUBUX OpPraHi3Max yTBOPIOIOTHCS
TPHO3H, TETPO3H, TenTo3u. Haiilinblne 3HaYeHHS B OpraHi3Mi JIIOJAWHUA MAlOTh
TPUO3H, MEHTO3U 1 FEKCO3H. 3a PO3MIIICHHSIM KapOOHIJILHOI IPyId MOHOCAXapuIu
MOAUIAIOTh Ha PSAOU CTPYKTYPHHUX 130MEpiB: aJIbI0O3U Ta KETO3W. BOHM MOXKYThH
icHyBaTH y aBox (opmax: miHIWHIA (anukmivHid) 1 mukmgdid. i hopmm
3HAXOAAThCS y JAMHAMIYHIA pPIBHOBa3l, iX B3a€EMOIEPETBOPEHHS HA3UBAETHCS
Tayromepiero. Onirocaxapuau — MIcTATh B 2 10 10 3amumikiB MOHOCaxapuiB. Y
[0 TPyny BXOAATh Jucaxapunu, Tpucaxapuau Ta iH. Cepen nucaxapujiB
HaWOUIbIlIE 3HAYEHHS MaloTh MallbTO3a, JIaKTo3a, caxaposa. [lomicaxapumm —
BUCOKOMOJICKYJISIDHI ~ BYTJIEBOJM, SIKI CKJIQJalOThCsl 13  BEJMKOI  KUIBKOCTI
MOHOcaxapuaiB. BoHM TNOAUIAIOTBECA HA  romormnoiicaxapuau  (BXOASTh
MOHOCaxapuau TIIBKM OJHOTO THUIY) 1 TeTepornodicaxapuan  (BXOISATh
MOHOCAaXapuau pi3HOro tuiy). HalBaxiIuBIIIMMU MHoJlicaxapuiaMd € KpOXMallb,
TJIIKOTEH, KIIITKOBHHA (11€J10J103a), TEKTUHOB1 PEUOBHHHU.

ByrneBonu, siki HE 3aCBOIOIOTHCS, B OpPraHi3Mi JIIOAWHU HE YTHIII3YIOThCA,
aJie BOHU € JOCUTh BAKJIUBUMH JUIsl TPABJICHHS 1 CKJIAAIOTh TPYIY Xap4yOBHUX
BOJIOKOH (XB).

®ynkuii XB B TpaBiieHHI:

® CTHUMYJIOIOTh MOTOPHY (DYHKIIIIO KHIIIEYHUKA;

® 3ar00Iral0oTh BCMOKTYBAHHIO XOJIECTEPUHY;

e O3UTHMBHO BIUIMBAIOTh HA HOpMaJi3alilo CcKiIaxy Mikpoduopu
KHIIICYHUKA, YIOBIIBHIOIOTH MPOIECH THHUTTS,

® BIUIMBAIOTh Ha JIMIAHUM OOMIH, TOPYIIEHHS $KOrO MPU3BOJIUTH [0
OKUPIHHS; aICOPOYIOTH )KOBUHI KHCIIOTH;

® CIIPUSAIOTH 3HWKECHHIO BMICTY Ta BHJAJICHHIO TOKCUYHHUX PEYOBHH, y T.d.
BKKHX METaJIB, PaIlOHYKJIi1B, KAHIIEPOTCHIB;

® 3B’S3YIOTh BOJY.

Cepen HE3aCBOIOBAaHMX BYIJIEBOJIIB BXKJIMBE 3HAUYEHHSI MAIOTh KJIITKOBHUHA
(menroI103a), TEMIIENI0N03a, MPOTONEKTHH, JIITHIH, IEKTUHH, CJTU3 Ta Kameai. Boan

€ OCHOBOIO Xap4yOBHX BOJIOKOH. KIIITKOBMHA 1 reMiLenrono3a € CTPYKTYPHUMH
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KOMIIOHEHTaMHU OOOJIOHKM KJIITUH. BOoHM MaroTh 31aTHICTH 3B’ s13yBatu Boay (0,4 r
BOAM Ha | T KIITKOBMHM) 1 € HamoBHIOBauamMu 1ki. [loOoBa HOpMma XapyoBHX
BOJIOKOH I JIOpOCIJIOl JIOAMHU CTaHOBUTH 25-30 1. BogHouac mnepeBakaHHs
rpy0o0i 0BOUEBOI 1Ki TaKOX HeOa)xkaHe 1 MPU3BOAUTH JI0 HETIOBHOTO MEPETPABICHHS
XK1, @ TAKOXX MOPYIICHHS BCMOKTYBaHHS MiHEpaJbHUX PEYOBHMH Ta BiTaMiHiB. Lle
BEJIE /10 YTBOPEHHS HA/JIMIIKOBHX T'a3iB, IPOHOCY Ta OOdIB y HUTyHKY. TyT myxe
BaYXJIMBE TIOYYTTS MIpU 1 MyJIpICTh y BUKOPHUCTaHHI rpy0oi oBodeBoi ki. Hecraua
y PpalioHi OBOYIB 13 BHCOKMM BMICTOM XapyOBUX BOJIOKOH IPHU3BOAUTH JI0
NOpYILIEHHSI OOMiHY PEYOBHUH, MOTIPIICHHS TPABJICHHS Ta 3arajJbHOTO OCJIa0JICHHS
OpraHizaMy, 30UIbIIEHHS  CEPLEBO-CYAMHHUX  3aXBOPIOBAHb,  3JIOSKICHUX
YTBOPIOBAHb TOBCTOI KUIIKU. XapaKTEPHUMU XBOPOOaMH MpH AEPIUTI XapuOBUX
BOJIOKOH € BHPAa3KoBa XBOp0Oa MUTYHKY 1 ABaHAAUATUIANOI KUIIKHA, CEYOKaM sHa
XBOpoOa Ta nojarpa.

OCHOBHMM JIKEPEJIOM XapuoOBUX BOJIOKOH € MPOAYKTH POCIMHHOTO
MOXO/PKEHHSI: TMILIEHWYHI BUCIBKHM, OBOYl, PPYKTH, XJ1I0 rpyOOro nomeiny, Kpymw,

AToau.

2.2.2. 3micT poboTH
BusiBjieHHsi rigpokcujbHUX Trpyn y ByriaeBoaax. 3 kympym (1)
TIIPOKCUJIOM  TJIKOJl  YTBOPIOIOTH  KOMIUIEKCHI TiikojisAtd. [lpum  1mpomy
HeposunHHUM Yy Boai Cu(OH), B TUKOJI JIETKO PO3YMHSAETHCSA, YTBOPIOETHCS

SICKPaBO-CHUHIN MPO30PUA POIUHH:

CH,OH CH,-O HO-CH
2 f 2
2| +CUOH,™| ~  cu-— |
CHOH CHyOH  O-CH, 2.1)
Etunenrnikois KyTIPyM TIIKOJIAT

VY 4 npobipku HanuBarTh o 10 kpanens 10 % po3unny NaOH 1 gonarots
nmo 10 kpamenb 5 % poszuuny CuSQO, CrocrtepiraeTbCs YTBOPEHHS OCamy
kyripyM (II) rigpoxcuay Cu(OH),. B mpobipky Nel mogatu 3 kparii 1 % po3unny

rioko3u, B 2 — 1 % p-ny dpykro3u, B 3 — 1 % p-Hy caxaposu, B 4 — 1 % p-nHy
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JakTo3u. BwmicT Bcix mpoOipok cTpycutu. CrocTepiraloTh PO3UYMHEHHS OCaay
kynpyMm (II) rigpokcuay i yTBOpPEHHS PO3YHHIB CHHBOTO KOJNbOPY. Po3umHeHHS
ocany BiOyBaeThcs 3a paxyHok B3aemojiii Cu(OH), 3 riapOoKCUIbHUMU TPYyIaMH
BYTJIEBO/IIB 3 YTBOPEHHSAM PO3YMHHUX KOMIUIEKCHUX CIIONYK. PO3UMHM 3aiuiaioTh
JUTSI HACTYITHOTO JIOCIITY.

BuB4yeHnHsi BiIHOBJ/IIOIOYOI 31aTHOCTI ByrjeBoaiB. Bci ByrieBomu, 110
MAalOTh BUIbHY KapOOHIJIBHY TPYIy (3 BUIBHUM TITIKO3UIHUM T1IPOKCUIIOM), JAOTh
P  XapaKTepHUX peakilii, M0 TIPYHTYIOThCS HA OKHCHEHHI I€l Tpynu 1
BIJIHOBJICHH1 JIESKUX CIA0KUX OKHMCHHUKIB: KyNpyM Ta apreHTyM OKCHJIB, Ta IH.
Omnirocaxapuay, WO JalOTh TakKl pPeakilii, HOCATh Ha3By peaykyrwouunx. I3
30UTBIICHHSIM MOJIEKYJIIPHOT Macu peayKyroua 3JaTHICTh nagae (roiicaxapuiu ii
MPAKTUYHO HE MPOSBIISAIOTH). Peakilii OKMCHEHHSI caxapuiiB JIETKO B110YBaIOTHCS B
JY>)KHOMY CEpEOBUIIl 1 Baky€ B HEUTpPaIbHOMY Ta OCOOJMBO B KHUCIOMY
CEpEIOBHIIII.

Otpumani B gociigi 1 pO3YMHU KOMIUIEKCHUX CHOJYK KYNpyMmMy 3
BYTJIEBOJIaMH, TIEPEMIIIATH 1 HArpiBaTh 0OEPEKHO /10 KUIMIHHS: y TUX MPOOIpKax,
JIe 3HaXOATHCS BYTJIEBOJM, 10 PEAYKYIOTh, YTBOPIOETHCS CIIOYATKY JKOBTHH Ocall
kynpyM (I) rigpokcuay (CuOH), sikuii npyu HaCTYMMHOMY HarpiBaHHI NEPEXOJUTH B
yepBonuii ocaa kynpym (I) okcuay (Cu,O).

OxkucHenHsi ByrjeBoaiB peakTuBoMm Dejinra. Ilix yac HarpiBaHHA
JIOCITIIKYBAaHOTO BYTJIEBOAY 3 peakThBoM DeniHra mpu HAsSBHOCTI PEAYKYHOUHMX
BYTJICBO/IIB YTBOPIOETHCS UEpPBOHO-Oypuil ocan. PeaktuB deniHra — 1e cywill
kynpyM (II) cynbdarty 1 1y’KHOrO po34MHY CErHETOBOI COMI:

O—CH—COONa
/
Cu\
O—CH—COONa (2_2)

Peakiiss 3yMOBJI€Ha OKHCHEHHSIM BYTJEBOAY (HAmpUKIAJ, TJIIOKO3HU) 1
BiHOBIeHHsAM KynpyM (II) rimpoxcuay y xkynpym (I) rigpokcun, saxuit
po3kiagaeThcs Ha Boay 1 KympyM (I) okcus 4epBOHO-0YpOT0 KOJIBOPY.

CernetoBa cuib 3B’s3ye Hammok kynpym (II) rigpokcuay. Caxaposa, Ha

BIIMIHY BIJ TJIIOKO3HM, (PPYKTO3HW, JIAKTO3M, MAJBTO3U Ta I1HIIMX PEIYyKYIOUHUX
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BYIJICBOJIB, JIa€ HETaTMBHY peakilito, 00 ABI MOHO3HM, SIKI BXOJATH 10 ii CKiIany,
CTIOJYYEHI 3a paxyHOK CBOiX HamiBaleTaIbHUX TiApOKCUIiB. [I03UTHBHY peakiiiro
JA0Th TIIBKKM Ti BYIVIEBOAHW, SKI MaloTh albJerigHy Tpyny abo BUIbHUM
HaIllBalleTAIbHUN T1APOKCHIL.

VY onny mpobipky MOMICTHTH 5-6 Kpareiab pO3YMHY TJIIOKO3U, y JIPYry —
CTUIbKHU X PO3UMHY (GPYKTO3H, B TPETIO — PO3UMH CaXapo3u, B UETBEPTY — JAKTO3U.
[Torim y koxHY mpoOipKy nomatu piBHUN 00’em peaktuBy Peminra. Bwmict
mpoOIpoK MepeMiliaTh 1 HarpiTH. 3BEpHYTU yBary Ha IMOSBY >KOBTO-YEPBOHOTO
ocamy kympym (I) okcumy. HaBectu XximizM mporecy. Ski ByrjeBOIM III€IO
pEaKIli€r0 BUBHAYAIOTHCS?

OxucHeHHSI BYIJIEBOAIB AMOHIAYHHM PO3YMHOM APIEHTYM OKCHIY
(peakuisi «cpiOHOrO M3epkanay»). Jlo 2-3 kpanenb TIIOKO3W aojaty 1-2 kparuii
aMOHIAYHOTO PO3YMHY apreHTyM okcuay. Cymim Harpiti. ChoocrepiraTu
BUJIIJICHHSI 200 YOpHOTO ocady abo, SKIIO CTIHKK MPOOIpKM OYJIM YHUCTI, HAJIT
cpibna Ha ctiHkax npoOipku. (Ilim yac HarpiBaHHA mNpoOIpKy HE MOXKHA
CTPYIIYBaTH, TOMY IO CpiOJI0 BUIIIUTHCS HE Ha CTIHKAX MPOOIPKH, a y BUIIISIIL
ocany). [IpoBecTu peakuli 3 iHIIUMH BYTJIEBOJIAMH.

[1i1 yac OKHCHEHHSI MOHOCAaxapHJiB y JIy)KHOMY CEpPEIOBHILI YTBOPIOETHCS
CYMIIII TIPOJTYKTIB OKMCHEHHSI, BHACIJIOK PYWHYBaHHS MOHOCAXapuIiB, a TaKOX —
Yy HEBEJIMKIA KIJIBKOCT1 ajbJJOHOBA KUCJIOTA. 3aMUIIITh XiMI13M OKMCHEHHS TJTIOKO3U
J10 TJIFOKOHOBOI KUCJIOTH.

Peakuia CeniBanoBa Ha kero3u. [Ipy HarpiBaHHI 3 KOHIICHTPOBAaHWMU
MIHEPpAIBHUMHU  KHCJIOTaMH  (XJIOPUJIHOI, CYJIb(ATHOK) MOJICKYJIM TIeKCO3
MOCTYIIOBO PO3IIEIUTIOIOTHCS, YTBOPIOIOYM CYMINI PI3HUX MPOAYKTiB. Pazom 3
IHIIMMU ~ PEYOBMHAMHM  BOHHM  YTBOPIOIOTH  OKcUMeTUIQypdypois,  sKui
KOHJICHCYETHCS 3 PE3OPIIMHOM, YTBOPIOIOUW CIIONYKH 3 TIEBHUM 3a0apBIICHHSIM.
Kero3u mepeTBoprotoThess Ha okcuMmeTwidypdyponm Habarato mIBHUIIIE, HIXK
anba03u, 0 O0OYMOBJIIOE IIBHUAKICTh MOSIBU 3a0apBJeHHS Ta 1i 1HTEHCHBHICTh B
po3unHax GpyKTO3M i caxaposu. Ll peakirist 703BOISIE MIBUAKO BUSBUTH B CYMIIIT

caxapu/IiB HassBHICTh K€TOT'€KCO3.
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Y 5 nmpobipok momictuTu 1o 4 kpamn peaktuBy CeniBaHoBa. B mpo6ipky
Nel momictutu 4 kparii 1% po3uuny riokosu, B 2 — 1% p-Hy ¢pykrosy, B 3 — 1%
p-Hy caxapo3u, B 4 — 1% p-Hy nakrto3u, B 5 — 0,5 % p-Hy Mmeny. Bci npoOipku
o0epekHO TMOBUILHO Harpitu. CrocTepiraroTh 3a TMOABOIO 3a0apBieHHA. Y
IPUCYTHOCTI KETOTEKCO3 3’ ABISETHCS YEPBOHE 3a0apBIICHHS.

BusiBjieHHs1 KpoxmaJjo. Y npoOipKy MOMICTUTH 5 Kpamneiab KpOXMajabHOTO
kieiictepy 1 1 kpammo po3uMHy omay. 3BEpHYTH yBary Ha KOJIp KpOXMAIIIO.
Harpitu po3uns, a notimM oxonoAauTu. [losicHuTH siBUIIA, IO CIOCTEPITatOThCS.

HocaigxenHs riaposizy kpoxmajao Y 8 mpoOipok MOMIMIAI0Th MO OHIN
Kparuil po3urHy oy 12 mit Boau. B iHmry npo6ipky nomictutu 20 kpaneins 0,5 %
po3unHy kpoxmaito 1 10 kpanens 2 H po3unHy H,SO,, mocTaBuTH 11 T1IPOIIIZY
Ha BOJsHY Oanto. [lepea moyaTkoM rigpoiizy 1 yepe3 KOKHHUX 3 XB. B1IOMpPArOTh
MIMETKOI0 KPaIUIl0 PO3YMHY 1 MEPEeHOCATh B MPOOIpKYy 3 PO3UYMHOM Hony.
[TocniioBHI TPOOU BUSBISIOTH MOCTYMOBY 3MIHY 3a0apBJICHHS ITiJl Yac peakilii 3
ogoMm (cuHe, CHUHBO-(PIOJIETOBE, YEPBOHO-(PIOJIETOBE, UYEPBOHO-OPAHKEBE,
OpaHKEBE 1 JKOBTE).

[Napomi3 KpoxMan 3aKiH4YyIOTh, KOJIM KpOXMaJbHHI KIeWcTep He
JaBaTHME KOJIbOPOBOI peakuii 3 HomoM. Bin3HadaroTh 3arajibHy TPUBAIICTH
T1ApOoIi3y.

Kpoxmanbs 3 #oaoM pgae cuHe 3a0apBiE€HHS, 3yMOBJIEHE YTBOPEHHSAM
aZICOpOIIMHUX CMOJNYyK MOy 3 aMiI03010. JIeKCTpuH, 3alle’KHO BiJl BEIMYUHH
JAHITIOTa, 3 WOJ0M 3a0apBIIOETHCA Yy (DIOJIETOBI, YEPBOHI, OPAH)KEBI KOJHOPHU.
MarnbTo3a 1 ri1t0K03a He 3MIHIOIOThH 3a0apBIICHHS HOY.

[Ticns Toro fIK peakifiiHa CyMiIll TIEpecTaHe JaBaTH 3a0apBJICHHS 3 WOIOM,
CyMIIll KHMITSTATh 1€ 2-3 XBWIMHHU, OXOJIOMKYIOTH 1 HedTpamizyTs 10 %
PO3YMHOM HATpii rigpokcuay. 1o OTpUMaHOro po3urHy AOJUBAIOTH PIBHUN 00’ €M
peaktuBy Demninra 1 HarpiBaroTh. SKuii MOXXHA 3pOOWTH BHUCHOBOK Ha OCHOBI

peaxkiiii 3 peaktuBoMm deninra? HaBectu cxemy ripoiizy KpoxXMao.
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2.3. JIabopaTopHa podora Ne 3

Tema: Jlimigu. bynoBa, BIAacTUBOCTI Ta BHUKOPUCTAHHS B XapyoBii
IIPOMHCIIOBOCTI.

Mera: IlormubuTu TeopeTW4yHI 3HAHHS 3 TMHUTaHb, IO CTOCYIOTHCA
knacudikaii, 0yZ0BH, BIACTUBOCTEH MMiAIB, X 010JI0T1YHOI POJIi, BAKOPUCTAHHS
y XapuoBiil raiy3i. JlocmiauTtu npolec eMyJIbI'yBaHHS KUPIB, BUSHAYUTH (Pi3UKO-
XIMI4HI MOKAa3HUKH JKUPIB.

OOsiaiHaHHSA | peakTHBM: COHSILIHUKOBA OJisl, €TWIOBUN CIHUPT, OCH3UH,
CCl,, 6eH3eH, Boaa, pOCIMHHA OJIisl, PO3IUIABICHHUN XUpP, XjopodopMm, OpoMHa
Boza, po3unH Na,COs;, KMnO,, kxpuctamiyamii Kajiii AucyasdiT, Xap4oBi ofii Ta
KUPH, PEAKTUBHU JUIsI BU3HAUCHHS TEMIIEpATypU IUIABJICHHS, KHCIOTHOTO YHCIIA,
HOIHOTO YHCIa, TEPE3U; KOJAOU JUIsl TUTPYBAHHS; OIOPETKH; KUP; CYMIII COUPTY 1
edipy y cniBBigHOLIEHHI 1:2, HeWTpanizoBana 0,1 H po3uynHOM Kajii TIAPOKCUIY
0 poxkeBOTo 3abapBieHHs 3a HasBHOCTI (eHondraneiny, 0,5 % posuun
dbenondraneiny; 0,1 H ciupTOBU a00 BOJHUNM PO3YMH Kalil TAPOKCUIY, KOHIYHI
KOJIOM 3 MPUTEPTUMH IpoOKaMu, BojsHA OaHs, 96 %-uit ermnoBuil crimpt, 0,2 H
COUPTOBHIA PO3YMH HOAY (TUTp MOro YCTaHOBIIOIOTH 3a Tiocyibdarom), 0,1 H

pO34MH HaTpii Tiocynbdary, 0,1 %-i po3unH KpoXMaIILo.

2.3.1. TeopeTu4Hi 0OCHOBH

XKupu — 1e MOBHI ecTepu TIIIEPUHY 1 BHUIMUX >KUPHUX KHUCIOT, IO
BIJTHOCSITHCA 710 Kiacy mimiaiB. Jlimian — >kupomno1i0H1I PEYOBUHHU, IO BXOJAATH 10
CKJIaJy BCIX KUBHUX KJITHH 1 BIJITPAIOTh BaXXJIUBY POJIb B JKUTTEBHX MPOLIECAX.
Jliman € OCHOBHMM KOMIIOHCHTOM KIITHHHUX MeMOpaH, BIUIMBalOTh Ha ix
IMPOHUKHICTh, O€PYTh y4acThb B CTBOPEHHI MIXKJIITUHHUX KOHTAKTIB, B Mepenayi
HEPBOBOI'0 IMIYJIbCY 1 B M'A30BOMY CKOPOYEHHI, 3a0€3MeUyl0Th 3aXUCT PI3HUX
OprasiB BiJ MexaHIYHUX Aii. B opranizmi moauau y HOopMi mictuthes 10-20 %
KUPY, Y BET€TaTUBHUX YACTMHAX POCIUH — He Oubie 5 %, a y HaciHHl — 50 % 1
Oinpire. 3a XiMIYHUM CKJIAJOM JIMIAM MOAUIAIOTHCS Ha mpocTi 1 cknagHi. [IpocTi

JIMIJIA — PEYOBUHU, MOJICKYJIM SIKUX CKJIQJAOThCs 13 3aJIUIIKIB KUPHUX KHUCIOT 1
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cnupTiB. Jlo HUX BITHOCSATHCS HEUTpaAJIbHI )KUPH 1 BOCKH, a TaKOXK e(ipu BiTaMiHIB
A 1 D 3 Bumumu xxupaumu kuciotamu. CKIIamHI JMAA — PEYOBUHU, MOJICKYIIN
AKUX KpIM 3aJIMIIKIB JKUPHUX KHUCJIOT 1 CIHUPTIB MICTITh TaKOX IOXIJTHI
oprodocharHoi kucinotu (pocdomimian), 3aMAMKA YKPiB  (TIIKOJIIIIN),
HITPOT€HBMICHI  CHOJYKH, XOJiH, KoJlaMiH, cepuH. Jlimiau BHUKOHYIOTh
pi3HOMaHITHI ¢yHKIII. BiZHOCHO Xap4yoBUX JKHMpIB 3a3BHYail 3aCTOCOBYIOTH
TepMiHU , kupu’ 1 ,,001i". [ToHATTS , Kupr” 3a3BUYAll BITHOCHTHCS 10 TBAPHUHHHX
JKUPIB, [0 3HAXOMASTHCS 3a KIMHATHOI TeMIlepaTypu B TBEPAOMY CTaHi. BUHATOK
CTAaHOBUThH PIIKUN pul'sumii >xup. PocnuHHI omii 3a KIMHATHOI TeMIiepaTypu
3HaXOJAThCS B PIIKOMY CTaH1 (BUKJIIOUEHHS — TBEpJa MajbMoBa oJiisl). TBapuHHI
KUPHU MPUCYTHI B MOJIOII 1 MOJIOYHUX MPOJYKTaX, CBUHIYOMY caji, OapaHsSIdoOMY,
SJIOBUUOMY, pUO’stdoMy >kupi. PocimunH1 oii (KUpH1 0J11i) OTPUMYIOTh 3 HACIHHS
COHSIIIIHHUKY, KYKYpPY/3H, COi, apaxiCcy Ta IHIIUX OJIMHUX POCIIUH.

[ToTpiOHO 3HATH, IO MM BUKOHYIOTH B OpraHi3mi JIOJUHU OaraTto
¢bynkuiid. Eneprernyna ¢yHkuis — dimiam € mpkepenom eneprii. Ilpu okucHeHHI B
opra"iami 1 r >xupy Bumiisierbcs 9 kkan (37,66 kJlx). 3a paxyHOK >KHpIB
3a0e3neuyeThcst 25-35 % no0OoBoi motpeOu B eHeprii. PerynaropHa QyHkiis —
TN € BaXJIUBUMU (AKTOpaMHU PEryioBaHHS OOMiIHY BOAM B oprasizmi. [lpu
okucHeHH1 100 r xupy BumiaseTscss 107 r eHJOTeHHOT BOAM, IO Ma€ OCOOJIMBE
3HAYEHHS B CeKCTPEMadbHUX YMOBax (HANpUKIaA, TpPH HEIOCTATHbOMY
HAJXOJDKCHHI BOAM 330BHI). IlnmacthuHa (QyHKINS — JMAX BXOJATH IO CKJIady
KIITUHHUAX 1 MO3aKIITHHHUX MeMOpaH yCiX TKaHWH Yy BUTJISI JIMOMPOTEIAIB 1
TaKUM YMHOM O€pyTh Y4acThb Yy OKHMCHO-BIJHOBHHUX MpoIlecax, O10CMHTE31 OJIKY,
TPAHCIIOPTI PEUOBUH Yy KIITHHI. [3 JTIMiAIB YTBOPIOIOTHCS NESIKI TOPMOHH (CTaTEBI,
KOpHY HaJIHUPHUKIB), @ TAKOX BiTaMiHU rpynu D. 3axucHa QyHKIIiS — M0y mKipu
1 BHYTPIIHIX OpraHiB 3axMINAOTh OpPraHi3M JIIOJAWUHU 1 TBapuH Bij
MePEOXOJIOKEHHST (3aBaXKalOTh Bijadl TeIja), a TaKoX BIJI MEXaHIYHHUX
MOIIKO/KEHb opraHiB. Jlimiau, Mo BUIAULIIOTECA CaJbHUMHU 3aJ03aMU HaJal0Th
MIKIpl €JACTUYHICTh 1 3aXUIIAIOTh 11 BiA BuUcuxaHHA. KWpU € pO3UMHHUKAMHU

BitamiHiB A, D, E, K, F 1 crpustoTe iX 3aCBOE€HHIO. 3 XapyOBUMH >KHUPaMHU B
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OpraHi3M HaJaXxOoJsTh s O10JOTIYHO aKTUBHMX PEYOBHUH, TakuxX SK Qocdaruau,
nonineHacuueHi kupHi kuciaotu ([THXK), crepunu ta in. XKupu moxpairyroThb

CMaKoOBI SKOCTI 1K1, TIJIBUIIYIOTH 11 TTIOKUBHY 1 eHEPTreTUYHY I[IHHICTb.

2.3.2. 3micT poboTH

Po34yuHHiCTD KMpIiB y pizHUX po3unmHHUKAX. [lomicTuTH y 5 ipobipok 1o
2 Kpamii COHSIIHMKOBOI OJii 1 J0JaTd B HUX MO | MJI TakMX PO3YMHHHUKIB:
etwinoBuii cnupt, Oensun, CCly, OeH3zeH, Boma. BwmicT mpoOipoK CTPYCHTH.
3a3Haure, SIKI pEUOBUHU € JOOPUM PO3UUHHUKOM KHUPY?

Bu3zHaveHHs1 cTyneHsi HeHACMYeHOCTI »*upiB. bepyTs 2 npobipku. ¥ ogny
3 HUX BHOCSTH 1 KpaIulro pPOCIMHHOI OJili, y 1HIIY - 1 KpaIulo po3IJIaBiIeHOro
XKupy. Y o0uaBi mpoOipku JIoAaTd ACKUIbKa Kpamenb (3-5) xmopodopmy a0
po3unHeHHs >kupy. IloTiM [omar0Th 13 OKOpeTkHn OpOMHY BOAY, CTapaHHO
300BTYIOTh BMICT NpOOIpoK. BpoMHY BOAY J10JIMBAIOTH JAOTH, ITOKU HE 3’ SIBUTHCS
CTiMiKe XKOBTe 3a0apBiieHHS. 3a KUIBKICTIO BUTPAdy€HOi OpOMHOI BOJIU POOJISITH
BHCHOBOK IIPO CTYIIHb HEHACUYEHOCTI KUPY.

OxuCHEHHSI POCTMHHUX 0J1ili. BU3HaUeHHs CTYIEHs] OKHCHEHHS )KUPOBUX
IPOAYKTIB — BOYKIMBUIA YUHHUK, SIKAW CBIAYUTH HE JIUIIE MPO IXHIO AKICTh, a i PO
MOJKJIMBICTh HETaTUBHOTO BIUIMBY IPOJYKTIB OKHUCHEHHSI Ha CTaH 3J0pOB’s
HACEJICHHS, BpPaXXalO4M CEpIeBO-CYyJIMHHY, HEPBOBY CHCTEMH Ta IUTyHKOBO-
KUIIKOBUI KaHas. [loMiueHo, 110 KU, SKUM MICTUTH JIIHOJEBY 1 MIPUCTUHOBY
KUCJIOTH Yy CHIBBIAHOWIEHH] 9:1, Mae MiABUIIEHY CTIHKICTh 1O OKHCHEHHS.
BcranoBineno Takoxk, mo oiii 3 BHCOKMM BMICTOM OJISTHOBOI KHCJIOTH MAalOTh
HabaraTo OLIbIIY CTIHKICTh JO OKMCHEHHS, HIXK OJii 13 3BMYaliHUM ii BMICTOM.
CTilKICTh JKHMpIB 3aJIKUTh BIJl CTYINEHS iX HEHACHMYEHOCTI Ta BMICTY B HUX
TOKO(EpOJIIB.

[TomimaroTe y mpoOipKy 1Mo 2 Kparun pOCIMHHOI Oii, 2 Kpamii po3dyuHy
HaTpid kapOoHaTy, 2 Kparii BoaHoro po3zunHy KMnQ,. CrpyiiyroTh BMICT

npo6ipku. o noBoanuTk peakiisi? 3anuiniTh pIBHSIHHS PEAKIIii.
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AKpoJieiHoBa mpo6a Ha KupH. Y mpoOipill mepemimaTtd JIpiOKy Kamin
TucynbGiTy 3 2 KpamisiMd POCIMHHOI OJiii, MPOTPITH CyMIill JO0 TOSBU MapH.
O6epeKHO MOHIOXATU. 3alUIIITh CIOCTEPEKEHHS Ta X1Mi3M MPOILIECY.

BuznauenHnst Qiznko-XiMiYHNX NOKA3HUKIB AKOCTI )KUPIB TA OJIi.

Temnepamypa nnaenenns dcupy — TEMIIEPATYpa, 3a KO KUP NEPEXOIUTH 13
TBEpJAOro CcTaHy B piakuid. OCKUIBKM HaTypaidbHl JKHUPU € CYMIIIIIIO
TPUALMATIILIEPUIIB, IO MAlOTh PI3HI TeMIepaTypd IUJIaBICHHS, Mepexia iX B
PIIKHIA cTaH B1IOYBAETHCS B MEXKaX JESKOTO IHTEpBAITy TeMreparyp. TeMieparypa
IJIABJICHHS 3QJICKHUTHh B CIeNM(pIYHUX OCOOJMBOCTEH AaIMUITLIIEPUIIB 1 Bl iX
KHUPOKUCIIOTHOTO CKJIany. Temmeparypa IUIaBICHHS HACHYCHUX >KUPHUX KHCIOT
3pocTae 31 30UIBLIEHHAM MOJEKYJIsIpHOI Macu. Ha Temmeparypy IuUiaBiIeHHS
HEHACUYEHUX JKUPHUX KHUCIOT BIUIMBAE HASBHICTh IMOJBIMHOTO 3B’S3Ky 1
cTepeoKOHDIrypalii MOJEKYJIH.

HeBenuky KUIBKICTh 3pa3ka >KUPY, SKHM JOCHIJKYIOTh, HArpiBaloTh Yy
dbapdopoBiii damii Ha BOASHIM OaHl A0 MOBHOrO po3ruiaBieHHs. Cyxui,
BIJIKDUTUN 3 JBOX KpaiB Kamiusip 13 TOHKOTO CKJa 3 BHYTPIIIHIM J1aMETPOM
1,0...1,2 mm T1a pgoBxkuHOO 50-60 MM 3armmOIIOIOTE  OJHUM KpaeM B
po3muiaBieHuil xkup Ha 10 mm. Kamisigp 3 kupomM BUTpUMYIOTH Ha Jboay. Ilicis
BOT0 Kamuigp NPUKPIIUIIOIOTE A0 TEpMOMETpa 3 JOMOMOIOK TOHEHBKOTO
T'YMOBOTO KUTBIISI TaKMM YHUHOM, 00 CTOBMYMK JKHUPY 3HAXOAMBCSA HA OJHOMY
piBHI 3 PTYTHOIO KYJbKOIO TepMomeTpy. [loTiM kamiisip 3aHyprOIOTh B CTakaH 3
BOZIOI0, TeMmriepaTtypa sikoi 15-18 °C, na 3-4 cm. [lomimryroun HarpiBaroTh BOY.
@Dikcyl0Th TeMIeparypy, 3a SKOI KUp B Kamuisipi TOYMHAE IIIHIMATHCH;
BU3HAYCHHS MPOBOAATH 2 pa3u. 3a pe3yibTaT MPUUMAIOTh CEPEHE aprupMETHIHE
3HAQYCHHS JIBOX MapalieIbHUX BU3HAYEHbB, SIKI HE TTOBUHHI BIIPI3SHUTHUCS O1IBII HIXK
0,5 °C.

BuzHaueHHsi KHCJOTHOr0 4ucaa. KuciotHe dmcio — xapakTepusye
KUIBKICTh BUIBHHMX JKUPHUX KHCJIOT, IO MICTATHCS y KUpil. BuU3HayaeThcs B MM
KOH, skmii mimoB Ha HEWTpami3alliio BUTRHUX XUPHUX KUCIOT y 1 T XKupy.

Kucnorue yucno (KYH) — 3anmexuth Bijl SKOCTI KUPY, CIIOCOOY HOTO OTpUMaHHS,
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yMOB 30epiraHHs Ta iHmUX ¢akTopiB. KuCIOTHE 4YHCIO BIAHOCUTHCA MO
pernamentoBanux JICTY mokasnukis: ans HepadinoBanux KY momyckaetscs 10
6 mr KOH.

3-5 r Kupy MOMEpPEeTHbO PO3TOILIIOITh HA BOJASHIN OaHI 3 TEMIEPaTyporo
50-60°C 1 pozumsstoTe y 50 M HelTpanpHOI cnHUPTOBO-eipHOI cyMmimn y
BUTSDKHIN 11adi MpU BUMKHYTHX MMaJIbHUKAX.

JIo mpo30poro po3uuMHy J0JIMBaIOTh 3-4 Kparil ¢eHondTaneiny i1 mnpu
MOCTIfHOMY 300BTYBaHHI THUTPYIOTh PO3YMHOM KaJid TIAPOKCHUAY 1O 3MIHU
3abapBiieHHs. SIKIIO0 y MpoLecl TUTPYBAHHSA JIyTOM PO3UMH ITOMYTHIE, TO JJIsl HOTO
OCBITJICHHSI HEOOXIJTHO JOJAaTH HEUTPaJIbHOI CyMIlll poO34YMHHUKA. g
3armo0iraHHsl  CrajaXxyBaHHS CIHUPTOBO-e(PIpHOI CyMilll THUTPyBaHHA Tpeda
IIPOBOJIUTH y BUTSDKHIN madi npu BUMKHYTHX najgbHUKaX. KucnorHe uncno (Ku)
BU3HAYAIOTh 32 POPMYJIOIO:

_ a-k-5,61
Mo (2.3)

Ku

ne: a— KinbKicThb 0,1H po34nHy JIyTy, 3aTpadyeHOro Ha TUTPYBaHHS, MJT;
K — KoeditieHt nmonpasku Ha TuTp 0,1 H;
5,61 — xoedimient nepepaxynky mininitpis 0,1 v po3unny KOH B minirpamu;
M — HaBaXKKa XKUY, T.

BuznaveHHsi iioaHOro 4ymcjaa. Y KOHIYHY KOJIOy 3 TMPUTEPTUM KOPKOM
BimBaxytoTh 0,1 T TBEpIOTO XKHUPY, TKUN MOMEPETHHO PO3TOILIIOITH HA BOASHIN
Oamni, Harpitii g0 50-60°C, 1 omii 3 TounicTio 10 0,00002 r. IToTiM HonuBaroTh 30-
40 man 96 %-ro erwnoBoro cnupty ab6o 10 mu xnopodopmy. s moBHOTO
PO3UMHEHHS KHUPY KOJIOY CTaBJsATh Ha BOJSHY OaHiO 3 Temieparyporo 40-50°C
Ipyu BUMKHEHOMY TaJIbHUKY. PO34YMH JKHpPY OXOJO/KYIOTH 10 KIMHATHO1
teMmneparypu, noaarotb 25 mu 0,2 H cnuptoBoro po3uuny Homy 1 200 mn
nuctuiboBaHoi Boau. KonOy 3akpuBaroTh KOPKOM, BMICT g00pe 300BTYIOTH 1
3aJIMIIAIOTh CTOSITH 5 XB., MICJIS YOr0 MIBUIAKO BIATUTPOBYIOTH 0,1 H po3urHOM

HaTpid Tiocynbdary. Konu po3unmH Halyjae CBITJIO-)KOBTOI'O KOJILOPY, 10 HBOTO
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npunuBatoth 0,5-1 ma 1 %-ro po3umHy KpOXMalto i THUTPYIOTh 1O TIOBHOTO
3HEOapBIICHHS.
[TapanensHO TPOBOASITE KOHTPOJIBHUHN Aociia (6e3 xupy). Moane uucno (I4)

O0YHUCITIOIOTH 32 (POPMYIIOIO:

_ (4-B)-0,0127 -x-100
M ’ (2.4)

Iu

ne A — xuibkicth 0,1 H po3umHy HaTpidi Tiocynb(ary, 3aTpadyeHOTO Ha
TUTPYBaHHS KOHTPOJBHOTO PO3YHHY, MII;

B — «xingpkicte 0,1 H po3uumHy HaTpiéi Tiocynb(dary, 3aTpayeHoro Ha
TUTPYBaHHS JIOCII)KYBaHOT IpoOH, MII;

0,0127 — kinbkicTh TpamiB Hoay, exBiBaseHTHa 1 mi Touno 0,1 H po3unHy
HaTpii Tiocynbdary;

100 — koedimieHT IepepaxyHKy Ha BiJICOTKH,

M — HaBaXkKa XHpYy, T;

K — koe(iuieHT nonpaBku Ha TUTP 0,1 H po3unHy HaTpii TioCyab(dary.

2.4. JladbopaTopHa pooota Ne 4

Tema: MinepasibHi pe4OBUHHU.

Meta: [TornmubuTH 1 3aKpIiNIUTH TEOPETHUYHI 3HAHHS MPO XapUOBi JKepena
MIHEpaJIbHUX pEeuoBHMH. HaBUMTHCS 32 JOMOMOTOI0 SIKICHUX PEaKIii BU3HAYATH
HAsIBHICTh MIHEPAJIbHUX PEUOBUH Y TOCIIKYBAaHUX ITPOOax.

Oo6sagHanHs i peakTuUBHU: Koia0a KoHiuyHA Ha 50 MU, HUTIHAP MIpHUN Ha
25 MJ1; IpOOIPKHU CKJISTHI XIMIYHI; JIIKa CKIsIHA; mamnip (GuIbTpyBaibHUM; KICTKOBA
TkaHuHa;, cyibdatHa kuciora (0,5 %-Ba); aMoHIM okcanaT (Hacu4.); aMOHIN
rigpokcui (HacW4.); MOJIIOJICHOBUN PEaKTHUB, XJOPHA BOJA, KPOXMajb, 3pPa3Ku
MPOJYKTIB, LeHTpUdyTra, BoAsHA OaHs, MIKpOOIOpeTKa Ha 2 MJI, MINeTKH Ha | mi,
poOIpKU CKJIISIHI TIEHTpUyKH1, KOJIOM KOHIYHI Ha 25 MJI, MOJIOKO, aMOHiaK (2 %-
BUIi), aMOH1{ OKcasat (Hacuu.), cyibdarHa kucnota (5 %-Ba), Kaliil nepMaHrasar

(0,01 H).
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2.4.1. TeopeTHu4Hi OCHOBH

MinepanbHi pe4OBUHHU BXOJATH IO CKJIATy BCIX TKAHUH OpPraHi3My JIIOJIUHH,
dbepMeHTiB 1 ropmoHiB. [logibHO 10 BiTaMiHIB, BOHM O€pyTh ydacTh y IMpoliecax
YTBOPEHHS €HEPrii, pocTy 1 BIIHOBJICHHA opraHi3my. Bei ¢epmeHnTaTuBHI npouecu
B OpraHi3Mi BiJOyBalOThCA 3a y4acCTIO MiHEPAIbHUX PEYOBHH.

Posnonin ix B opranismi HepiBHOMIpHUH. [lepeBakxHO MiHEpalibHI PEYOBUHU
3HAXOJAThCA B KICTKax JOAWHU. KiAbKICTh PI3HUX MiHEpaIbHUX PEUOBUH B
opraHi3mi HeoJiHaKoBa. Tak, OJIHI 3 HUX B TKaHMHAX JIIOAUHHU MICTSTHCS B rpamax.
[lepeBakHa OLIBIIICTh I1HIIUX eJeMEHTIB ckiaafgaroTh 1: 100 000 1 Hmkue.
[IpyyoMy B mepioAg IHTEHCHUBHOTO POCTY 1 PO3BUTKY OpraHi3My iijie 3HayHe
HApOCTAaHHS BMICTY MIKPOEJIEMEHTIB, SIKWM TMOCTYNOBO CHOBUIBHIOETHCA a0o0
npunuHseTses 10 17-20 pokiB. MiHepallbHUI CKJIaJl T1a JOPOCIIO1 JIFOAMHHU Baroko
70 xr: Ca 1510t (2,2 %), P 840 1 (1,2 %), K 245 1 (0,35 %), S 105 r (0,15 %). Cl
105 r (0,15 %), Na 105 r (0,15 %), Mg 70 r (0,1 %), Fe 3,5 r (0,005 %), Zn
1,751 (0,0025 %), Cu 0,07 r (0,00011 %). JIroguHa noTpedye LHMX PEYOBHH MJIs
dbopMyBaHHS CBOrOo OpraHizaMy 1 juisi 3a0e3leueHHs] BCIX JKUTTEBO BaXKIMBUX
MPOLIECIB.

3a BMICTOM B OpraHi3mi Ta XapyoOBHX MpPOJYKTax MiHEpalbHI PEYOBUHU
MOAUIAIOTECS HAa MakpoOioeleMeHTH 1 MikpobioeneMeHTH. MakpoOioereMeHTH
MICTATBCS] Y TBAPUHHUX 1 POCTUHHUX TKAHMHAX Y KUIBKOCTAX B LIJIUX BIJICOTKIB
1o ix cotux yactok (0,01). Ho miei rpynu Hanexxats 11 enementis: O, C, H, N, Ca,
P, K, S, CI, Na, Mg. 3 HHMX BJIaCTUBOCTI MIHEPAJIbHUX CHOJYK (30JBHHUX
enemenTiB) maroth 7: Ca, P, K, S, Cl, Na, Mg, a 0CHOBOIO HYTPIEHTIB OpraHi4HOT
npupoau € O, C, H, N. Mikpo6ioereMeHTH 3HaXOAThCA B OPTaHi3Mi 1 XapuOBUX
NPOAYKTaX Yy KUIBKOCTAX MEHIIEe THUCSYHUX dYacTok Bigcotka (< 0,001).
Mikpo6ioeneMeHTH CiJl COXKUBATU Yy HAJI3BUYANHO MajuX KUIBKOCTSIX (MEHIIE
0,02 T moxmus). OpraHi3M JOpOCTOl JIOAUHA MICTUTh BChOTO Onm3pko 10 T
MikpoesieMeHTiB. [lo 1i€ei rpynu Hanexuts 21 enement: Fe, Mn, Zn, Co, Cu, As,
Br, I, F, Ni, V, Mo, Sr, Rb, Li, Al, Be, Se, Cr, Si, Sb. Cepen MikpoereMeHTIB

BUJIUISIFOTH  YJIIBTPaMIKpPOOIOENIEMEHTH, SIKI 3yCTPIH4arOThCsl Yy TBapUHHUX 1
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POCIMHHUX TKAaHWHAX Yy KIUIBKOCTAX MEHIIE MIJBHOHHUX YacTOK BIJCOTKA
(0,000001), nampuxman ceneH. Y MPOAYKTaxX XapuyyBaHHS 1 B OpPraHi3Mi € JIMIIE
iXHI CJiJU, MPOTE BOHHU >KUTTEBO BAXJIMBI: 0€3 HUX HEMOXJIMBI HIAKI >KHUTTEBI
mpolecy. IX BiACyTHiCTH a0 HecTaua MOXKeE HPU3BECTU 10 (YHKLIOHATIBHHX
MOpYIIEHb Ta 3aXBOPIOBaHb. KpiM TOTro MiHEpasibHI €EeMEHTH MOIUISIIOTHCS Ha
JKUTTEBO BaXXJIMBI (HE3aM1HHI), HAIJIMIIKOB] 1 TOKCHUYHI MIKPOEJIEMEHTH.
MinepanbHi pedyoBuHU OepyTh y4acTh B yTBopeHHi kuciot (P, S, I, F Ta
1HII HemeTtanu) 1 ocHOB (yci meranu, Hampukiaa, Ca, Na, K, Fe tomo). ¥V
OPOAYKTaxX XapuyBaHHS €, SIK IPaBUJIO, OaraTo pi3HUX MIHEPAIbHUX PEUYOBUH, aje
B OJHHX TMPOAYKTaxX (TBApMHHOTO TIOXO/KEHHsS) TIE€PEBAXKAIOTh PEYOBHHU

KHUCIIOTHOTO XapakKTepy, B IHIIUX (POCIMHHOTO MOXO/KEHHS) — OCHOBHI.

2.4.2. 3micTt poboTn

SIKicHe BHU3HAYEHHSI HEOPraHiYHHUX CHOJYK KiCTKOBOI TKaHuHH. Jlo
CKJIaJy KICTKOBOi TKaHMHM BX0JIUTh Bojaa (50 %), opraniusi (28 %) 1 HeopraHiuHi
(22 %) peuoBunu. Cepell HEOPTaHIYHUX PEYOBHH OUIBIY YaCTHUHY CKJIaJae
kanblid gocdar (85 %), a y 3HAUHO MEHIIMX KUIBKOCTSIX MICTUTBCS KalbI[li
kapoonatr (10 %), marnit optodocdar (1,5 %) 1 xampuit dpayopun (0,3 %).
MiHepanbHi peUOBUHHU PO3MOJILICHI B OPTaHIuHIM PEYOBUHI KICTOK Y BUTJIAII JTyKe
NpiOHMX BKJIIOYEHB, IX MOXKHA eKcTparyBatu 3a ponomoroto 0,5 %-Boro po3uuHy
XJIOPUIHOI KUCIIOTH.

VY xonly momimaroTh TPUOIU3HO 5 T TMOAPIOHEHOT KICTKOBOI TKAaHWHU,
npwinBatoTh 25 mia 0,5 %-Boro po3uuHy cynb(paTHOI KUCIOTH 1 3aJUIIAIOTh Ha
n00y. Heopraniuai pe4oBUHU NIEPEXOASITH Y POIUHH.

BusiBjieHHs1 HOHIB Kajabuito. Y npoOipky BiiQuUIBTPOBYIOTH 3-4 M
BUTSDKKM 13 KICTKOBOI TKaHMHM 1 J0Jal0Th 3-4 Kparli HAacCHUYE€HOTO PO3UYUHY
aMoOHII0 okcanary. [Ipu HasBHOCTI y BUTSKII HOHIB KaJbllil0 BUMaaae OUIHIA ocaj

KaJ'IBIIiI-O OKCaJlaty:

CaHPO4 + (NH4)2C204 — CaC204l + (NH4)2HPO4 (25)
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BusiBiieHHs WoHiB Marsiw. bepyTb npo0ipky 3 monepeaHboro I0cCiiay, y
SKIA BU3HAYAIKMCS WOHU KaJbIlil0, OCaj KalbIliil okcanaTy BiaduIbTpoBYIOTh. Jlo
binpTpaTy noaaroTh 3-4 Kparuli KOHIEHTPOBAaHOTO PO3YMHY aMOHIaKy. SIKIIO y
BUTSDKII € HOHW MarHiro, BUTIAJA€ 0Caj MarHii-aMoHii optodocdary:
MgHPO,+ NH,OH — MgNH,PO, |+ H,0O (2.6)
BusiBiienns oprodocdarHoi kucaoTtu. Y npoOipKy BIIOMPAIOTh ASKUIbKA
MUTUTITPIB TMPOQIIBTPOBAHOT BUTSDKKH 13 KICTKOBOI TKaHWHM, JOJAIOTh 5-6
Kparejab MOJIIOJIEHOBOTO PEAKTUBY 1 HArpiBalOTh O KUITIHHS. SKIIO y BUTSIKII €
jiorn PO,°, TO TOBiIBHO YTBOPIOETHCS KOBTHH KPUCTATIYHUMA OCaj]] aMOHIi
dbochopomomnidaary:
12(NH;),M00, + H3PO,4 + 21HNO; —
(NH4)3PO412Mo00O3 + 21NH4NO; + 12H,0  (2.7)
SIkicHe BHM3HA4YeHHsI HOAY B MNPOAYKTAaX XapuyyBaHHsl. BwmicT ilony B
OpraHi3Mmi 3aJeKUTh TOJIOBHUM YHHOM BIJ TOrO, HACKUIbKM 30aradeHi HUM
MPOIYKTH, MO0 CHOKHUBAIOTHCA: 3 HHUMH JIIOJUHA MOXE OTPUMATH OJU3BKO
MOJIOBUHU JOOOBOI 703U ILOTO eneMeHTy. JlroguHa oTpuMye oI TOJOBHUM
YUHOM 3 1K€t 1 Bojioro. BMicT oy B M’sici ckiagae 0,000001 %, B kapTormm —
0,0000075 %, a B kanycti — g0 0,000029 % - Tomy KamycTa € 3 i€l TOYKU 30py €
Jy’K€ MIHHAM Xap4OBUM MPOAYKTOM. MeTa poOOTH BU3HAUEHHS WOy B MPOAYKTaX
puHKY M. IBaHO-®paHKIBChKA.
XJopHa BO/A BITHOBJIIOE HOIUT — HOH JI0 €JIEMEHTApHOTO HOTY:
2Nal + Cl, = I, + 2NaCl (2.8)
21" +Cl, = 1, + 2CT, (2.9)
Mo, mo BHAIIAETHCS, MOKHA BHSBHTH 3a JONOMOTOI0 KPOXMATIO (CHHE
3a0apBieHHs1) a00 300BTYIOUM PO3YMH 3 OPraHIYHUMHU PO3UYMHHUKAMU, IO
Ha0yBarOTh y MPUCYTHOCTI MOTy YepBOHO-(10JETOBOTO 3a0apBIICHHS.
Koxen mpoaykt (s1671yKO, BOJTOCHKHU TOpiX, OypsK, KapTOILIIO, PEIbKY,
MOpPKBY) mojapiOHuTH B cTynil mo 30 r 1 3amutu 30 MJI JUCTUIIBOBAHOI BOJIU.

[TpoTsiroM 5 XBUJIMH KOJOU 3 CyMIIIIITO 300BTaTH, TOOTO MPOBECTH €KCTPAKILIO.
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| xpammro KOKHOro po3uuHy NMOMICTUTH B yamku Ilerpi, nogatu 2 kparuii
xJIopHOT BoAH 1 0,5 MIJI pO3UMHY KpOXMallio. BIIMITUTH y SKHUX yalikax 3’ sIBUIOCS
3a0apBieHHS. 3pOOUTH BUCHOBKHU.

Busnayennsi BMicTy Kajablilo (Mr-%) y MoJjoui. ¥ KOpoB’ST4OMYy MOJIOLI
MicTuThes 140 mMr kanbiiro. BusHaueHHS BMICTY HOTO MPOBOJISATH 32 METOJIOM e
Baappa: xanb1iil nepeBoJsATh B OKcalaT, pO3YUHSIOTE Y CyJlb(aTHIi KUCIOTI, IPU
IbOMY 3BUIBHAETHCA E€KBIBAJICHTHAa KUIBKICTh OKCAJlaTHOI KHCIIOTH, SKY
BIATUTPOBYIOTh PO3YMHOM KaJlili IepMaHIaHary.

VY oany npobipky HanmuBaroTh 1 M posbasienoro y 10 pasiB Mosoka, y
apyry — 1 mi1 Bogu (KOHTPOJIbHUI ociig). Y oOuaBi npoOipku 1oaaroTh 1o 0,5 mi
HAaCHMYEHOTO PO3UYMHY aMOHIM okcajaTy 1 3aJumaroTh cTosth 1 roauny. Ilotim
npobu nentpudyryrots npu 3000 00. npotsrom 10 xB. PinuHy 31uBatoTh 3 ocany,
a y mpoOipKu HAJIMBAIOTh MO 2 MJI 2 %-0ro po3unMHy amoHiaky (JJis BUAQJICHHS
HQUIMIIKY aMOHIN OKcallaTy), Ocajl KalaMmyTsATh 1 3HOBY LEHTpUPYTyroTh. Taky
orepalilo BUKOHYIOTh HE MeHIIe 3-0x pasiB. Ilicig 1nporo y koxHy mpoOipKy
nonarTh 1o 1 M 5%-oro posunHy cynbgaTHOi KucaoTH. Ocaj MmepeMillyroTh
CKJISIHOIO TAJMYKOIO JI0 MOBHOTO PO3YMHEHHs. BMICT mpoOipok mepeHocsTh 3a
JOTIOMOTO10 TiAIrpiToi 5 %-0i cynb(paTHOI KUCIOTH Y KOJOY Ha 25 MII 1 rapsiuuid
pPO3YHH TUTPYIOTH 13 MikpoOwopetrku 0,01 H po3unHOM Kaiiil mepMaHraHaTy A0
nosiBu  cnabo-poxkeBoro 3abapieHHsA. [lapanenbHO TPOBOJATH TUTPYBAHHS
KOHTPOJIBHOTO JOCiTy. BMICT KaJIbI[it0 pO3paxoBYIOTh 32 (hOPMYJIOHO:

C=0,2(V1— V) 100, (2.10)
ne C — BMiCT KaJbLio (B MI' %);

0,2 — maca kaunbiiito (mr), sika Bianosigae 1 mut 0,01 # pozunny KMnQOy ;

V; — 06’em (B mu) 0,01 H po3unny KMnQ,, 3aTpaueHOro Ha TUTPYBAaHHS

JOCJITHOT TpooH;

V;, —006’eMm (B M) 0,01 1 pozunny KMnQy,, 3aTpaueHoro Ha TUTPyBaHHS.
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2.5. JIabopaTopHa podora Ne 5

Tema: Ponpb BiTamiHIB y XapuyBaHH1 JIIOJAMHU.

Merta: [lormmmOuty 3HaHHS MPO 3HAYEHHS IS KUTTEIISIIBHOCTI OpraHi3My
JIOAWHHA KUPO- 1 BOJOPO3YMHHUX BITAMiHIB Ta 1X XapdyoBl JpKeperna; BUBUUTU
SKICHI peakilii BU3HAUCHHs HasSBHOCTI BITaMiHIB Y AOCTIKyBaHUX Mpodax.

O0sagHaHHs | peakTMBH: TPEIMETHE CKJIO; KpalelIbHUIlS;, PO3YUH
pu0’I90TO KUPY B XJIOpOoPOpMi; KOHIIEHTPOBAHA CylIb(aTHA KUCIOTA, MPOOIPKY;
MIMETKH; PO’ Iunid Kup; XJI0poPopM; aHUTIHOBHM peakTuB (15 yacTuH aHTIHY 1 1
YacTHMHA KOHIIEHTPOBAHOI XJIOPUIHOI KHUCIOTH); PO3UYMH OpoMy B XJjopodopmi
(1:60), Toxkodepon (0,1 % cnupToBUIl PO3UYMH); KOHIICHTPOBaHA HITPATHA KUCJIOTA;
caxapo3a (mopoiok), 0,05 % po3zuun Bikacony (Bitaminy K); 0,025 % pozuuny
mucteiny; 10 % po3duH HaTpii TiapokcHuIy, 5 % po3unH TiamiHy (BiTamid B;), 5 %
po3uuH kamil rekcamianodepary (II), Tepmocrar; kpanenbHuill; 1 % po3uun
ackopOiHoBoOi kucioTu; 10 % po3unHU HATPIN TIAPOKCHUIY 1 XJIIOPUHOT KUCIOTH,
1% pozuun depym (III) xnopuny; 0,01 % po3urH METHIEHOBOI CHHI, MIpHI KOJIOU
Ha 100 mun; mipaud mutiHap Ha 50 mur; KoHiuHI KoOu emHuicTio 100 mut; aBi
MIKpOOIOpETKH; MINeTKu eMHicTio 1, 2, 5 1 10 mu1; XiMIuHI CTakaHU; KacTpyJs
emuicTio 0,5 1; mpoOiIpKK; Barv 3 HaBaXKKaMU; IITATUB JJI OIOPETOK; HOXKI, JIOKKH,
eJEKTpUYHA IUIMTA, CKJISHA Naivdka, 1 % po3uuH KpoxMmalito, po34yuH HOmy,
po3unH Kamiid Homary, 2 %-BUIl PO3YMH XJIOPUAHOI KHUCJIOTH, PO3YHH
MeTtadochaTHOT KUCTOTH, PO3UUH Kalliid HOoAUIy, TUCTHIHOBAHA BOJA, CYXHM 4ai;

0,05 H po34MH Kajiii mIepMaHraHaTy; HaCUYCHUN PO3YUH 1HIUTOKAPMIHY.

2.5.1. TeopeTu4Hi ocHOBH
Bitaminu (3 nmar. vita — XKUTTA) € OPraHIYHUMHM PEYOBHMHAMH, IO MAIOTh
BENUKY OI0JIOTIYHY AaKTUBHICTh. BiTaMiHM — HHU3BKOMOJIEKYJISIDHI pPEUYOBUHU
OpPraHIYHOTO TIOXO/PKEHHSI PI3HOI XIMIYHOI TPUPOIU, SIKI YTBOPIOIOTHCS B
TBApUHHUX 1 POCTMHHUX OPraHi3Max y AY>K€ MaJliil KUTbKOCTI.
Bitaminn — «aMmiHM XUTTs», 0O MepIli BIIAKPUTI MPEICTABHUKA Maji y

CBOEMY CKJIaJil aMiHOrpyry. BiTaMiHM — HaWBaXJIMBIIIUK Kjac HE3aMIHHHUX
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XapuyoBHX pedoBwH. Ha BiAMiHY Bij 1HIIMX HE3aMIHHMX YMHHHUKIB XapuyyBaHHS
(He3aMiHHI aMIHOKWCJIOTH, HEHACHYEHI JKHPHI KUCJIOTH 1 1H.), BITaMiHU HE €
MJJACTUYHHUM MaTepiaioM abo JpKeperaoM eHeprii, aje OepyTh ydacTh y BCIX
KHUTTEBHUX MpOLIECaX OPraHi3My, BOHH CTUMYIIOIOTH OOMIH PEYOBHH, PETYIIOIOTh
okpeMi OioximiuHi Ta ¢i3ionoriuni mporecu. BiTaminu 3a0e3meuyioTb BHUCOKY
mpare3aaTHICTh OpraHi3My 1 OMIPHICTh PI3HUM 3aXBOPIOBaHHAM. J[J11 HOpMaJIbHOI
KUTTEIISUIBHOCT]I JIFOJUHHA BiTaMiHM HEOOXiJHI B HEBEIMKUX KIIbKOCTIX (Bix
JEKUTBKOX MIKpOTpam JI0 JEKUIbKOX MUTIrpam), ajie OpraHi3M cam HeCIPOMOKHUN
CUHTE3yBaTH BITaMiHU B MOTPiOHIN KIIBKOCTI, TOMY BOHU MOBUHHI MOTPAIUISTH 3
’Kero Ik 000B’A3KiB KOMIIOHEHT.

B ocHoBy kiacu@ikariii BiTaMiHIB TOKJIaJ€HUM TMPUHIMIT PO3ZYUHHOCTI iX Y
BOAl Ta XHUpaX, Yy 3B’A3Ky 3 YMM BOHHM JUIATBCS Ha JBl BEIHMKI TPyHH —
BOJOPO3YMHHI 1 5KUPOPO3UHHHI.

Bitaminu, po3unnHi y Boai (Bitaminu rpynu B, C i1 H), maioTh mneBHi
¢GyHKLIi B OOMIHI PEYOBHH YCiX KIITHH. /{15 HUX XapakTepHi Kl 0COOIMBOCTI:
Maike yCl MICTATBCS Y TIeUiHIN, APLKIKaX, BUCIBKAX; HEOOX1AHI 1T HOPMaIbHOT
JUSTIBHOCTI, HEPBOBOI CUCTEMH, IIKIPH, IITYHKOBO-KUIIIKOBOTO TPakTy. I'010BHA X
BJIACTUBICTb — HEUPOTPOIHICTh. Lle BakIMBO BpaxyBaTH MiJ 4Yac XapyyBaHHS
JHOJIeH, K1 MOCTIWHO BiUYBalOTh HEPBOBI HABAHTAXKEHHSA Y CYYaCHUX yMOBaXx.
Haiibinpm nedinutarumu (0coOJMBO 3UMOIO 1 paHHBOIO BECHOIO) € BiTamidu C, By,
B,, OCKUTbKM BOHU PYHHYIOTBCS y TPOIECI TEXHOJIOTIYHOI OOpOOKM Ta mija yac
30epiranas. Bitamiam, po3umHHi B *)upax (A, D, E 1 K), matore crnemmdivni
¢byHkuii B okpemux opraHax. s iX 3aCBO€HHSI OpraHi3MOM HeoOXiJHa IeBHa
KUTBKICTb KHUpPY. BOHM MOXYTh HaKONUYyBaTUCS Y TKAHUHAX OpPraHi3My, a TaKOX
CHUHTE3yBaTUCA 13 CHOJIYK, OJMM3BKMX JO0 HHX 3a OymoBoro. Tak, HampuKIa,
KaJIbIIU(EpOa YTBOPIOEThCA Yy IIKIPl 13 JIMIAIB OpPraHi3My MiJ JIE0 COHSYHUX
MIPOMEHIB a00 CBITJIa KBApIIOBOI jammu; (DUIOXIHOHM — B KHUIIEYHUKY Il JI€I0
JESAKUX MIKPOOPTaHi3MiB; pETUHOJ — 13 B-KapOTHHY 1 KApOTHUHOI/IB, K1 HAIXOATh

3 POCIIMHHOIO 1XKEIO.
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ABITaMiHO3 — CTaH TJIMOOKOro JAedIiuUTy SKOro-HeOyab BITaMiHy B
OpraHi3mi 3 KJIIHIYHOIO KapTHHOIO HEJOCTATHOCTI.

['imoBiTamMiHO3 — CTaH OpraHi3My IPH HEIOCTATHbOMY BMICTI OJHOTO abo
JEKUTBKOX BITaMiHiB.

['inmepBiTaMiHO3 — HA/UIUIIIOK OJHOTO 200 JEKIJIHKOX BITaMIHIB B OpTaHi3Mi.

Boaopo3unHHi BiTaMiHU — BITaMiHU, pO3YMHHI Y BOJ1 (BiTaminu rpynu B, C
1 H), matoTe neBHi ¢yHKIIT B 0OMiHI pEYOBUH yCiX KITHH J[7 HUX XapakTepHi
JesiIKl  OCOOJIMBOCTI: Maike YCI MICTAThCS y TEYiHIl, APDKPKAX, BHUCIBKAX;
HEOOX1H1 IJI1 HOPMaJbHOI MISJILHOCTI, HEPBOBOI CHCTEMH, IIKIPH, IIIYHKOBO-

KHILIKOBOT'O TPAKTy. I '0JIOBHA iX BIACTUBICTh — HEHPOTPOIIHICTD.

2.5.2. 3micT poboTH

SkicHa peakuis Ha BitamiH A (peakuisi 3 CyJb(PaTHOKW KHCJIOTOI)).
CynbdaTHa KHCJIOTa, MAalO4d BOJOBIJIOIPHI BIACTUBOCTI, CIPHUSE MEPETBOPEHHIO
BiTaMiHy A B 3a0apBJIeHUN KOMIUIEKC (P10JIETOBO-UYEPBOHOTO KOJIbOPY.

Ha cyxe mpeameTHe CKIIO HaHOCATH JIBI KpaIwii puod’sduoro XUpy B
xjopodopMi 1 OJHY KparuIl0 KOHIEHTPOBAHOI CyJb(aTHO! KUCIOTH. 3amucaTu
CTPYKTYpHY (hopMysy MoJIeKynH BiTamiHy. fKi pyHKIIOHAJIBHI TPYNU Ta XIMI4HI
3B’SI3KM XapaKTepH1 IS PETUHOITY?

SIkicHa peakuis Ha Bitamin D (aniniHoBa mpo0a). Y cyxiil npoOipii
3MiNIyoTh 1 Kparuto pubd’sdoro xupy 3 0,5 mu xjgopodopmy, MOTIM TOJAAIOTh MPU
nepeMinryBadHi |1 Kpamiio aHITIHOBOTO PEAaKTUBY. Y TBOPIOETHCS EMYJIbCIs
JKOBTOTO KOJIbOPY, fKa TIiJi 4Yac HarpiBaHHs HaOyBa€ YEpPBOHOTO KOJILODPY.
3anucatu CTpyKTypHY (opmyny BitamiHy. fki (pyHKLIOHAJIBHI IPyNy Ta XiMI4HI
3B’SI3KM XapaKTepHI1 U1 MOJIEKYJ BiTaminy D?

SIkicHa peakuisa Ha BiTamin E (3 HiTpaTHOW KHMCI0TOW). Y TIpOOIpKY
BHOCATh 5 kpamenb 0,1 %-ro cnuproBoro posumHy Tokodepony (Bitamin E),
nonaioTh 10 Kpamenb KOHIIEHTPOBAHOI HITPATHOI KHUCIOTH 1 CTPYLIYIOTb.
YTBOpIOETBCS €MYJbCisl, sIKa TOCTYIOBO 3a0apBIIOETHCS B YEPBOHHM KOJMIP.

Peakiiisi 3yMOBIIeHa OKHUCHEHHSIM TOKO(EpOIIy 0 MPOAYKTY X1HOITHOT CTPYKTYPH.
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3anucatu CTPYKTYypHY (opmyiy BiTaMiHy. SKi (QyHKIIIOHQJIBHI IPyNH Ta XiMI4HI
3B’SA3KW XapaKTepHi JJIs1 MOJIEKy BitaMiny E?

AxkicHa peakuisa Ha BitTamin K (3 JyKHUM PpO3YMHOM IHUCTEIHY). Y
poOipKy HAJTUBAIOTH 5 Kpamesb BIKAcOIy, 5 Kparmeib po3uuHy IucTeiny i 5 mi 10
% PO3YMHY HATPiH TIAPOKCUAY. 3’ ABISETHCS IUMOHHO-)KOBTHIA KOJIIP.

SIkicHa peakuisi Ha BiTamin B;. ¥ ny)XHOMY cepeloBHII TiaMiH 3 KaJlii
rekcarianodeparom (II) mix gac HarpiBaHHs 3a0apBIIOETHCS B JKOBTHH KOJIp, Y
pe3yabTaTi OKUCHEeHHs TiaMmiHy (B1) B Tioxpom.

VY npo0bipky BHOCATH 2-3 kparmii 5 % po34uHy TiaMmiHy, J0Ja0Th 2-3 Kparui
5 % po3unny kamii rekcamianodepary (II), narpiBatote. Bwmict npoOipku
3a0apBIIOETHCA B )KOBTUN KOJIP.

AxicHi peakunii Ha Bitamin C. Bitamin C Jerko BCTymae B OKHCHO-
BIJIHOBHI peEakilii 1 BIJHOBIIOE TaKi CIOJYKH, SK METHJICHOBAa CHHb, KaJii
rekcaitianogepart (1), aprentym HiTpar.

a) Peaxyia 3 xaniem eexcayianoghepamom. Y npoOipKy BHOCITH 5 Kpareib
1% po3zuuny Bitaminy C, 1 kparito 10 % po3unHy HaTpiil rigpokcumy, 1 Kpario
5 % po3umnny kaniii rexcauianodepary (II) 1 ogny xpamio 1 % po3zuuny depym
(IIT) xnopupy. IlepemimyroTs 1 gonawoTh 3 kpamil 10 % po3uuHy XJIOpUIHOL
kucnoTu. [lpu 1poMy croctepiraeTbcsi 3MiHa KOJbOPY, BHUIIAA€ CUHIA Ocaj
OEpJIIHCHKOI OJaKUTI.

6) Peakyia 3 memunenosoi cunvkorwo. JJo 1 mn po3uuny BiTaminy C
nonaroTh 1w MmertwieHoBoi cuHi. [IpoGipky cTaBmsTh B TepMocTaTr 3a
temrepatypu 37-40 °C. Yepes neskuil yac BiAOyBaeTbcsa 3HEOAPBICHHS PIiJIMHU.
3anucatu CTpyKTypHY (opmyny BitamiHy. fki (pyHKLIOHAJIBHI IPyNy Ta XiMI4HI
3B’SI3KM XapaKTepH1 g MoJieKy BiTaminy C?

8) Busnauenus emicmy eimaminy C 6 cupux (x1) i eapenux (x;) o6ouax

®  Busnauenmns 3minu macu 0804i8 y npoyeci 6apinHs

Ouucrutu 0ynb0y KapTOIUIi, KOPiHE Oypsika, MOPKBY; pO3pi3aTu Y3J0BXK OC1
3pOCTaHHS Ha JIBl MOJIOBUHKH; 3QJIMIIUTH CUPUMHU (MOKJIACTU B CTaKaH 3 BOJOIO)

10 OJIHIM MOJIOBUHIII KApTOIUT 1 KOPEHETIO/IIB; 3BAKUTH Ha TEXHOXIMIYHUX Barax
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1HIIT1 TOJIOBUHKY 1 BAPUTH JI0 TOTOBHOCTI Ha Mapi; Micjisi TEPMidHOT 00pOOKH 0BOUI
OXOJIOZUTH 1 3BAKUTH.
Busznauutu 3MiHy Macu oBouiB (y %) i yac BapiHHA 32 POPMYIIOLO:

_%70 100
a (2.11)

\%

JIe a — Maca CUporo MpoaAykry, T;
0 — Maca BapeHOTO POIYKTY, T.

e Busuauenns emicmy gimaminy C 6 cupux (x1) i eapenux (x,) osouax

HaBaxku (g) macotro 10 r cupux oBOYIB MOAPIOHUTH, a BApPEHUX OBOUYIB
pO3TEpPTH B CTYMIl (OKpPEMO), IepeHecTH B MipHY K00y emHicTio 100 M, qomatu
20 M 1 %-oi xnopunHoi kucioTu. JoBecTu 006’eM po3unHy A0 MITKH 2 %-UM
po3unHoM MeTadocdaTHOl KucaoTH 1 3amumutu ctosatd 10 xBunun (V,). Po3unn
BII(pUIBTPYBATH B TpU KOJIOH, BIIIOpaTH TpH napaieiabHi nmpodu mo 5-20 mi. ¥V asi
KoJIOou nmomatu mo kpuctany kamii womumy Kl 1 nekinbka kpamens 1 %-Boro
po3unHy kpoxmamo (V3). TurpyBatu Bitamin C 3 wMikpoOtopetku 0,001 H
po3unHoM kanito Hoaaty KIO3z no dioneroBoro 3abapsienns (Vi). Y Tpetiii konbi
(6e3 KI 1 kpoxMaito) mpoBEeCTH KOHTPOJIBHUN AOCII 3 5 MJI JUCTHUILOBAHOI BOJIU
(Va).

Pospaxysaru 3a popmynoro BmicT Bitaminy C (x;, X, mutirpam Ha 100 1) B
CUPHX 1 BAPEHUX OBOYAX:

X1 2 (2.12)
gVs
ne Vi — o00’eM po3umHY Kalliii WOJaTy, BUTPAYCHUN HA TUTPYBaHHS
po60oUYOro pO3urHY, MII;
V, — 00’eM po3udMHy Kajiii #onxaTy, BHUTpaueHU Ha TUTPYBaHHSA

KOHTPOJILHOTO PO3YHHY, MIT;
V3 — 00’€M eKCTPaKTy, B3SATOTO JUIsl THTPYBAHHS, MJT;
V, — 3arasibHuii 00’ €M CyMillll B MIpHOMY IMUTIHIPI, MJT;

g — HaBaXkKH, T;
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T — tutp po3uuny kanii ogary (0,088 mr);
100 — KinbKICTh MPOIYKTY JUTs IepepaxyHKy B Mr Ha 100 .

e  Busnauyenns cmynems 3minu emicmy gimaminy C 6 npoyeci menniogoi

00pobOKU
Busznauutu BMmict Bitaminy C y Bapenux oBodax (C %) 3a ¢popmyioro:
ot (100 £ y)
' , (2.13)

1e X, — BMICT BiTaMiny C y BapeHHX oBo4ax, mutirpam Ha 100 r;
y — 3MiHa MacH MicJsl TepMIYHOI 00poOKH, %%;
X1 — BMICT Bitaminy C B cupux oBouax, miiirpam Ha 100 r.
Cryninp 3Miau BMicty Bitaminy C (II, %) B mpoueci TemioBoi o0OpoOku

OBOYIB BU3Ha4aroTh 3a popmysoro: [1=100 — C.

2.6. JIadbopaTopHa pooora Ne 6

Tema: XapuoBi Ta 01070T1YHO aKTUBHI JOOABKH.

Merta: [lornubutu 1 3aKpinUTH TEOPETUYHI 3HAHHS MPO XapyoBl JOOABKU —
IPUPOHI, 1IEHTUYHI IPUPOTHUM a00 CHUHTETUYHI PEYOBHHH, SIKI CAMOCTIHHO HE
BJKUBAIOTHCS B 1KY,

Oo01aiHaHHSI | peaKTHBU: COHSAIIHUKOBA OJIis, PO3YMH O17Ka, PO3YHH COJIH,
riinepuH, 0,2 H po3uun kynpywm (II) cynedary, KOHLIEHTpOBAaHUN PO3YMH HATPIN
TAPOKCUIY, BOJHI po3urHHU KHUCJIOT: opTodocdarnoi (E338), anerarHoi (E260),
mumonHoi (E330), po3unn @eminra, dhopmatiH, KpUCTalId OCH30HWHOI KHCIIOTH,
HATPIIO TIIPOKCHUI, PO3YMH XJIOPHIHOI KHCJIOTH, CAJIIUIOBA KHCIOTa, PO3YUH
depym (III) xmopumy, po3unH OEH30MHOI KUCIOTH, OpOMHA BOJA, PO3UYMH Kaii

IEpMaHraHary.

2.6.1. TeopeTu4Hi 0OCHOBH
Y 3akoni VYkpainu “IIpo skicTb Ta 0€3MeKy XapyoBUX IMPOAYKTIB 1

MPOJIOBOJIBYOT CUPOBHHM CKa3aHO, IO XapyoBa J00aBKa — ¢ “TpHpOAHA YU
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CUHTETUYHA PEYOBMHA, SIKa CIELIaJbHO BBOJUTHCA y XapyOBUU MPOAYKT JUIs
HaJaHHS oMy OakaHMX BJIACTUBOCTEH .

XapuoBi J100aBKM — MPUPOAHI, IEHTUYHI HPUPOJHUM ab0 CHUHTETHYHI
PEUOBHHHU, SIKI CAMOCTIHHO HE BXKUBAIOTHCA B 1Ky. BOHU crieniagbHO 101a10ThCs B
Xap4yoBl CHUCTEMH 3a TEXHOJOTIYHUMH MIPKYBaHHSIMH Ha PI3HHX eTamnax
BUPOOHMIITBA, 30€piraHHs, TPAHCIOPTYBAHHS TOTOBUX MPOAYKTIB 3 METOIO:
MOKpAIIeHAS] BUPOOHUYOTO TIPOIecy ad0 OKpEeMHX HOTO Omepariil, MmiaBUIICHHS
CTIHKOCTI TPOJIYKTY JO PI3HUX BHIB TICyBaHHS, 30€piraHHs CTPYKTypH Ta
30BHILUIHBOTO BUTJISIY MPOAYKTY.

VY Haiiii kpaini nepeiik XapuoBux 100aBOK, 103BOJICHUH JJ1s1 BAKOPUCTAHHS
1] Yac BUPOOHUIITBA MPOAYKTIB XapuyBaHHs, 3aTBepkeHuit 4 ciuns 1999 poky
KabGinerom MinictpiB  VYkpainu. [loHATTS  0€3MEYHOCTI PEYOBHHH, IIO
BUKOPUCTOBYIOTBCSA K XapyoBl J00aBKH, YTOYHIOE CHOCIO HOro B)KMBaHHS.
BupimanbHe 3HaueHHS Mae J1000Ba KUIbKICTh PEUYOBMHHU, SIKa MOTpAILIsE€ B
OpraHi3M, TPUBAIICTh ii CIIOKUBAHHS, PEKUM XapyyBaHHS, HUISXU MOTPAIUISTHHS
peyoBHMHU B opranizM. KpiMm Toro, ciia BpaxoByBaTH, IO JOPOCHI JIOJU, TITH,
JIOJM JITHBOTO BIKY, BAariTHI MAlOTh PI3HUW PIBEHb YYTTEBOCTI Ta 3aXMCHUX CHII,
TOMY TMpoOJieMa BHUKOPHCTAHHS XapyoBHX J00aBOK HaOyBae mie OUIBIIOTrO
Tiri€HIYHOTO 3HayeHHs. He MeHI BaxMBUM (PAaKTOPOM € MOXIJIMBA B3a€EMOJIS
XapyoBHUX J100aBOK 31 MIKIJUTMBUMHU XIMIYHUMHU PEUOBUHAMM, KOTP1 MOTPAILISAIOTH B
OpraHi3M JIOJJMHW 3 HAaBKOJMIIHBOTO cepenoBuma. OTke, xapyoBl J00aBKHU
MOXYTh OyTH BHUKOPHCTaHI B XapyoOBi MPOMHUCIOBOCTI TUIBKH  MICIS
YCECTOPOHHKOTO BUBUEHHS MEPEPAXOBAHUX BJIIACTUBOCTEH 1 BCTAHOBJICHHS TTOBHOI
Oe3MeK BUKOPUCTAaHHS KOKHOT OKpeMOi J0OaBKH.

HasBHiCTh Xap4oBHUX 100aBOK y MPOAYKTAaX YKa3yeThCS HA CIOKHBUYOMY
MaKyBaHHI, €TUKETI, OaHIll, makeTi. CIUCOK JO3BOJICHUX XapuOBUX JO0OABOK JJIs
BUPOOHMIITBA XapPUOBUX MPOAYKTIB IMOCTIHHO MEPErISIIAEThCI W OOHOBISIETHCS Y
3B’SI3KY 3 OJIEp’)KaHHSIM HOBHMX HAyKOBUX JIAHMX NPO iXHI BIACTUBOCTI M

BITPOBAXKCHHsI HOBUX TMpENapaTiB.
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Uucno xapuoBuX A00aBOK, Kl 3aCTOCOBYIOThCS IIiJi 4ac BUPOOHUIITBA
XapyoBHX TPOAYKTIB B PI3HUX KpaiHax, npocsrae 500 nHaiimenyBaub. Jlns
cUCTeMaTHu3allli iX BUKOPUCTAaHHS BUPOOHHMKAMHU PIZHUX KpaiH E€BpONeHCchKOIO
Pagoro po3pobiieHa paiioHandbHAa cuUcTeMa IM(PPOBOTO KOAYBAaHHS XapYOBHUX
no6asok miteporo E. Koxriii xapuoBiii g00aBIi BiamoBigae mudpoBuii Tpu- adbo
4yoTUpU3HAUYHUU HOMep. [Hnekc E cnemianicTi yocoOIoroTh K 31 clioBoM €Bporia,
Tak 13 abpeiatyporo EG/EV, mo B nepekinaai o3Havae “icTiBHUN .

Jlobaeku Hymepylwomovca 3anexucHo 6i0 miei  @QyHKyii, AKYy 60HU
6UKOHYIOMb.

E100-199 bapsaukwu. [1iACHIIOIOTE Y1 BiTHOBIIOIOTH KOJIIP TMPOAYKTY.

E200-299 KoucepBantu. IlinBuiryioTh TepMiH 30€pEeKEHHS MPOAYKTIB,
3aXMIIAI0Th iX BIO MIKpoOiB, TpuOKIB, OakrepiodariB, a TaK0X XIMIYHO
CTEPUITI3YIOTh 100aBKHU NP JO3PIBAHHI BUH, JIE3UH(DEKAHTH.

E300-399 AnTnokcHmaHTH. 3axuIalOTh BiJ OKHUCHEHHs, HANpUKIaa Bij
3TIPKHEHHS JKUPIB 1 3MIHU KOJIBOPY.

E400-499 CrabinizaTopu. 30epiraroTh 3aJaHy KOHCHUCTEHI[I0. 3aryuryBadi.
[1i1BUIITYIOTh B’ SI3KICTb.

E500-599 EmyneraTopu. CTBOPIOIOTH OJAHOPIAHY CYMIIl MIPOIYKTIB, M0 HE
3MIITYOTHCS, HAIIPUKIIA BOAM i OJIii.

E600-699 IlincmmoBadi cMaky i apomary.

E900-999 IlinoracHuku. 3amobiraroTh YTBOPEHHIO MIHW YM 3HIKYIOTH il

PiBEHb.

2.6.2. 3micT podoTn
EmyasryBanns skupiB. Emyneratopu — E 500-599 — xapuoBi n106aBk#, siKi
YTBOPIOIOTh OJHOPIJIHY CyMill He3MillyBaHuX (a3 (Hampukiaa, Boau 1 omii). Sk
MepIn  XapyoBl €MYJbraTopy, BHKOPHUCTOBYBAJIHUCS HATypaJibHI pPEUYOBUHHU.
TunoBuMu 1 cTapuMH €MyJbraTopaMyu € OUIOK KypsSdoro siiis, HpUpOIHUMN
JICLIUTHH 1 CaloOHIHYU (HANpUKIad, BiABap MUIbHOTO KopeHs). [IpoTe, Bce Oinblie B

MIPOMUCIIOBOCTI ~ BUKOPUCTOBYIOTHCS ~CHHTETHYHI emyibraropu. Bzaemomis
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eMyJIbraTopiB 3 OuIKaMu OOpOIIHA TOCHIIIOE KJICHKOBUHY, 110 Y BUPOOHHUIITBI
xJ11000yIOYHUX BHPOOIB MPHUBOAUTH 10 30UIBIIEHHS TMHUTOMOTO 00’€My,
HOJIIIIEHHS MOPUCTOCTI, CTPYKTYpU M’SKyIlla, YHNOBUIBHEHHIO YEPCTBIHHA. Y
BUPOOHMIITBI IIOKOJIATy, IMIOKOJAAHOI Tia3zypi Ao0aBka eMmysbraropa 3HIKYE
B’SI3KICTh IIOKONAAY, TOKpallye IiX TEKydicTb, 3a pPaxyHOK BIUIUBY Ha
KpUCTaI3allll0 KaKao-macila, HE JONYCKAeTbCs «IOCHBIHHSI» ILIOKOJAay» B
nporeci 30epiranna. [lpu BUTOTOBIEHHI MOpPO3HMBa, €MYJIbIaTOPHU J03BOJISIOTH
OTPUMATH TOHUIY CTPYKTYpPY, XOpOILIY TBEPIICTh 1 MOCTIHHY (OpMYy HPOAYKTY.
JloGaBKa eMyJIbraTopiB B CyX€ MOJIOKO, CyX1 BEpPILKH, CyNH, JO3BOJISE 3MEHIIUTU
PO3Mip KMPOBUX KYJIBOK 1 X pO3MOJLI, 110 MOJETIIy€e 1 MPUCKOPIOE PO3BEACHHS
CyXUX TPOAYKTIB y BoAl. Emynbraropu 3acToCOBYIOTH ISl PO3HOJLLY
HEPO3YMHHHMX Y BOJII apOMaTU3aToOpiB, €(PIPHUX MacCes, €KCTPAKTIB MPSHOUIIB Y
HAMOSX 1 XapuoBUX MPOTyKTaX.

Haiibinpln  momyssipHUMH ~ XapuoOBUMH  €MyJibraTOpaMM € MOHO- 1
quriinepuan xkupHux kuciot (E 471), ecrepu riinepuHy, )KUPHUX 1 OPraHi YHUX
kucnoT (E 472), nenutunu, dochatuau (E 322), ecrepu nonirminepuny (E 476).

VY 4 npoOipku HanMBarOTh O | KparuivHiI COHSITHUKOBOT ofii. J[00aBistoTh
y nepiry npoOipKy 5 Kpamneiab pOo3urdHy COIH, Y APYTY — 5 Kpamnenb po3uuHy OLuIKa,
y TPETIO - PO3YMH MOHOTJIIIEPUY, YeTBepTa Mpodipka — aJist nopiBHAHHA. CUIBHO
ctpycut. IlpoOipku 3 OTPUMAHMMHU €MYJbCISIMU TIOCTABUTH Yy IITaTUB Ha
JeKiJIbka XBUWIWH. BuszHauuTtu, y sikiii mpoOipIil BiOysIocs po3IiapyBaHHs, a sIKi
PEUOBMHU J1al0Th CTIHKI eMYJIbCIi.

SkicHa peaxkuisa Ha OararoaroMHi cnuptu. BusiBnennss ruinepuny (E
422).

[Tomictutu y npobipky 3 kpamii po3unny kynpym (II) cynbdaty 1 3 kparii
KOHIICHTPOBAHOTO pPO3uWHYy Jyry. [lo oTpumaHOro ocamy AOAUTH TO CTIHKax
riuinepud. CTpycHuTH.

I'muepun (E 422) — emynbratop, 3aryCHUK, BOJOYTPUMYIOYMIl areHT.
['mitepuH BUKOPUCTOBYIOTH AJIsl IPUTOTYBAHHS €KCTPAKTIB KaBH, IMOMPY Ta 1HIINUX

POCIMHHUX PEUOBHUH, SIK1 MOJPIOHIOIOTH, 3BOJIOKYIOTH 1 00POOJISIFOTH TIIILIEPUHOM,
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HarpiBaloTh 1 EKCTPArylTh ISl OTPUMAHHS €KCTPAKTY, 110 MICTUThH 01u3bko 30 %
riuinepuHy. [JinmepuH MIMPOKO  3aCTOCOBYIOTH Yy  TpoIecl  BUPOOHHIITBA
0€3aJIKOroJIbHUX HamoiB. [ JIilepuH BUKOPUCTOBYIOTH 1]l 4ac OTPUMAaHHS TipYMII,
JKeJle Ta ONTY. 3aCTOCOBYIOThH TJIIIEPUH JJIi OTPUMAHHS XapyOBUX MOBEPXHEBO-
aktuBHUX peuoBuH ([TAP), siki cipustoTh MABUIIEHHIO SKOCTI TOTOBOI MPOIYKITIi.

B3aemonis Oen3oitnoi kuciaoru (E 210) 3 OpoMHOI0 BOAOI0 Ta KaJii
NepMaHraHaToM. Y JBi MPOOIPKH MOMICTUTHU MO ACKiIbKa KPUCTANIB OCH30MHOI
KHUCIIOTH, PO3UMHUTHU iX B JEKUIBKOX KPAruiixX BOJM 1 JIOJATH IO JEKUIbKa Kparelb
Hacu4yeHoi OpoMHOi Boau. [Ipobipku cTpycuTH. AHAIOTIYHO MPOBEIITH JOCIIIN 3
KaJIId IEpMaHTaHATOM.

Koncepsantu — E 200-299 (Gen3oifHa KHCIIOTa, CaIiAIOBAa KHCJIOTA,
HaTPit0 OE€H30aT) — NiABUIIYIOTh TEPMIH 30€piraHHs NPOAYKTIB, 3aXUIIAI0YH iX BIJ
MIKpOOiB, TpHOKiB, OakTepiodariB; XIMIYHI CTEpUII3yIOYl J100aBKM Tij dYac
no3piBaHHA BUH. [IpyM BUTOTOBIIEHHI SIKOT TPOJYKIIi 3aCTOCOBYIOTHCS Il
KoHcepBaHTU? SIky 1HQoOpMaIlil0 HEOOXIAHO 3HATH CIOXWBAdy W00 IHUX
KOHCEPBAaHTIB?

Peakuisa caminniaoBoi kuciaoru 3 ¢epym (III) xnopumom. [lomictutu B
npoOipKy OAMH-ABA KPUCTAIU CATIIUIOBOT KHUCIOTH 1 JOAATH JJIsi PO3UMHEHHS
TPU-UYOTUPHU Kparull Bojau, a moTiM oxany kparmmo 0,1 H po3unny depym (III)
xynopuay. o BinOyBaeThes npu boMY? 3aNMILITh PIBHSIHHS pEaKIlii.

Orpumanns Hatpii 0en3oary (E 211).

Hampiti 6enzoam (E 211) — mnomynsapHUNA KOHCEPBAHT, SKHH YacTO
BUKOPHMCTOBYIOTh JUIi BHPOOHHMIITBA MapMenany, MeJaHkKy, JjukeMiB. Foro
HasIBHICTh Y MPOAYKTax MOBUHHA HACTOPOKYBAaTH ACTMATHUKIB 1 JIFOCH, UyTIMBUX
JI0 acIipHuHY.

VY npoOGipky MOMIIIarTh ASKUIbKA KPUCTAIIB OCH30MHOI KUCIOTH 1 0/Ial0Th
0,5 M1 po3unHy HaTpii TiApokcumy. BmMicT mpobipku cTpymIyrOTh 10 PO3YMHEHHS
KpucTaiiB. J[0 OTpUMaHOTO po3urHy 100aBISIOTH MO KPAIUIAX PO3YUH XJIOPUHOT

KHMCJIOTH, BHIIaga€ OoCal.
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Ocamxennst Oiika ¢gopmanabaerinom (E 240). V npo6ipky Hamutu 4-5
Kpamnenb Oifika, J0AaTH JeKiibka Kpamenb ¢opmaniny. Ilepemimaru. B uwomy
MPOSIBIISIETHCS 1151 pOpMaTIBIETiNy SIK KOHCEpBaHTA?

SxicHe BuzHaveHHsi ¢opmanabaeriny. Dopmampaerin (E  240) -
3a00pOHEHUI KOHCEPBAHT, CIIPUSE YTBOPEHHIO 3JIOSKICHUX ITyXJIUH.

VY npobipky Hamutu 3-4 kpamn peaktuBy Deninra 1 mogatu 1-2 xparui
dbopmaiiny. Cymim Harpitd. HaBecTr piBHSHHS peakilii Ta 3p0OUTH BUCHOBKH.

Kuc/10THI BJ1aCTHBOCTI Xapu40OBUX KHCJIOT.

Y Tpu npobipku HamutH 1o 0,5 MI BOAHMX PO3YHUHIB KHUCIOT:
optodocdatnoi (E 338), anmeratHoi (E 260), mumonnoi (E 330).

VY mepury npoOipKy 10Aar0Th Kparll0o METUIOBOIO OPaHkKEBOTO, B JIPYTy —
KpaIlull0 JJAaKMYCy, B TpEeTI0O — Kpammo ¢eHondraneiny. 5K 3MIHIOEThCA
3a0apBJIEHHS PI3HUX IHAUKATOPIB Y PO3UHMHAX KUCIIOT?

Antnokcugantd — E300-E399 — 3axumaroTh BiJi OKMCHEHHS, HAIPUKIIAI,
BIJl 3TIPKHEHHS 1 3MIHM KOJbOPY >KUpIB. Perynstopu KUCIOTHOCTI (alerarHa,
MOJIOYHA, JIMMOHHA, SOJy4YyHa, BWHHA, OypIITHHOBA, aJWIIHOBA, (yMapoBa,
oprodocharHa, cynbbhaTHa, XJIOpPUAHA KUCIOTH). BHUKOPUCTOBYIOTHCS st
HaJIaHHSI XapuOBOMY MPOJYKTY Kucaoro cMaky npu pH < 4,5. [HTeHCUBHICTD, Pi3HI
BIJITIHKH 1 TPUBAIICTh KUCJIOTO CMaKy 3ajIeKaTh BiJl BUY KUCIOTH 1 0COOIUBOCTEN
XIMIYHOTO CKJIaJly XapyoBOi CHUCTEMHU. Peryiaropu KHUCIOTHOCTI, 3MIHIOHOYHU
Benu4YMHy pH, BIUIMBAaIOTH Ha BJIACTUBOCTI PEOJIOTIA 1 KOHCUCTEHIIIO MPOJIYKTY,
e(eKTUBHICTh Mii eMyJbraTopiB, CTa0LII3aTOPIB, 3aTYCHUKIB Ta 1HIIUX XapYOBHUX
100aBOK. BIIBIIICTh 3 KHUCIOT € MPUPOJHUMH MeTadoiiTaMu OOMIHHMX peakiii
Opra”i3My JIIOJIMHU, TIOMUPEHI B TPUPOAI 1 TOBCAKIECHHUX MPOIYKTax
XapuyyBaHHs. BukopucTaHHS IIi€l Tpymu XapyoBHX J00ABOK PErIAMEHTYEThCS
TeXHIYHOI0 JTokyMeHTaliero (TY) Ha KOHKpETHI BUIU XapUuOBOi MPOAYKIIi.

XapuoBi 100aBKH B HNPOAYKTaX XapuyyBaHHS. YBaXHO PO3TJISHYTH
NaKyBaJIbHUM MaTrepian XapuyoBUX MPOAYKTIB. 3pOOMTH BHUCHOBKH, MPO BMICT YU
BIJICYTHICTh 3a00pOHEHHX Xap4yoBHUX J00aBOK. Ha siki BiZIOMOCTI Ha MaKyBaJbHOMY

Marepialii HeoOXiHO 3BepTaTH yBary croxubadam? (JJomaTok A)
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2.7. JlabopaTopHa poootra Ne 7

Tema: be3neka mpoIyKTiB XapuyBaHHS.

Merta: 3acBoiTH TEOPETUYHUIT MaTepiai, 0 CTOCY€EThCS OE3MEKU MPOYKTIB
Xap4yyBaHHS, MPAaKTHYHO HABYUTUCh BHUABIATH  (Qaynbcudikaiii XapyoBHX
MIPOJIYKTIB.

OO0sanHaHHs | peakTHBM: MOJIOKO, Kpeija, XJIOpUAHA KHUCJIOTa,
cammuioBa kuciora, po3uud depym (II) xmopuny, 0,2 H po3unn kynpym (II)
cyib(aTy, KOHLEHTPOBAHUN PO3UMH HATPil TAPOKCUAY, TIILEPUH, [TMBO, PEAKTHB
®eniHra, CHUPT, 3pa3Ku MPOAYKTIB: OOpOIIHO, CMETaHa, CHp, PO3YHMH HO1y,
pPO3YMHU PI3HOT KOHLEHTpalii Kamiil (Harpid) HiTputy, 1 %-uifi po3uuH
nu(eHUIaMIHy B KOHLIEHTPOBaHIM Cyib(paTHIA KACIOTI (KACIOTY MOYXHA 3aMIHUTH
KOHIICHTPOBaHOIO OpTOo(ocdaTHOIO KHUCIOTOK), COKH OTipKa, TOMAaTiB, MOPKBH,

KaIyCTH.

2.7.1. TeopeTu4Hi OCHOBH

XapuyBaHHSI CyTTE€BO BIUIMBA€ HA CTaH 3J0pOB’S, Mpale3]aTHICTb Ta
TPUBAJIICTh KUTTA JIIOJAUHU. 3I0POBE XapUyBAHHS — OJUH 3 T'OJIOBHUX (DAKTOpIB,
K1 BU3HA4YaIOTh 37I0pOB’s HaIllli, 3a0e3MedyloTh HOPMAJIbHUIA PO3BUTOK [ITEH,
npo(IAKTUKY 3aXBOPIOBAHb.

Ha cporonHi akTyaqbHUMH € TPOOJIEMH HETaTUBHOTO BIUIMBY IIKIJTHBUX
pPEUOBMH Ha 37I0POB’S Ta XUTTEIISIBHICTh JIOAUHU y CydacHuX ymoBax. Ls
npo0iema cTae Ayx e aKkTyallbHOI. XIMIUYHI PEYOBUHHU MOXKYTh MOTPAIUISTH B 1KY
3 HABKOJIUIITHHOTO CepeoBHINa abo I/l 4aCc TEXHOJIOTIYHOTO TPOIECy, HATPUKIIA]
MiJl 4Yac KOHTaKTy 3 OOJIalHaHHSAM, 3 TaKyBaJbHHUM MaTepiajJoM IMijJ Yac
TpPaHCIIOPTYBaHHsI Ta 30epiranHi. TakuM YMHOM, B OpraHi3M JIIOJIMHU 3 XapYOBUMU
MPOAYKTaMU TOTPAIUIsi€E BEJMKA KUIBKICTh PEYOBHH aAHTPOIOTCHHOTO Ta
010JIOTTYHOTO TTOXOIXKEHHSI, HEOE3MEUHUX IS 3/T0POB’sI JIFOUHHU.

[IpobGnema Oe3nexkn MPOAYKTIB XapuyBaHHS — CKJIaJHA KOMILUIEKCHA

npo0sema, 0 BUMAarae YMCJI€HHUX 3yCUJIb JIJIS i1 BUPIIIEHHS, SIK 3 OOKY BUCHHX —
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010X1MiKiB, MIKpOOi0JIOTiB, TOKCHKOJIOTIB TaK 1 3 OOKY BUPOOHHUKIB, CaHITApHO-
eMiIEMIONOTIYHUX CITYKO, JepKaBHUX OpraHiB 1 CHOXHBadiB. AKTYaJIbHICTb
npoOiemMu Oe3neKd MPOJYKTIB XapuyBaHHS 3 KOKHUM POKOM 3pPOCTa€, OCKUIbKU
came 3a0e3neueHHs1 Oe3MeKn MPOJOBOIBY0T CUPOBUHU 1 MPOAYKTIB XapuyBaHHS €
OJTHUM 3 OCHOBHUX YMHHHKIB, 1[0 BHU3HAUYAIOTH 370POB'S JIOACH 1 30epexKeHHS
reHodoHy. besneka Xxap4oBUX NIPOJIYKTIB — BIJICYTHICTh 3arpo3d IIKiIJTHMBOTO
BIUIMBY Xap4yOBHUX MPOIYKTIB, IPOJAOBOIbUOT CHPOBUHH Ta CYIyTHIX MaTepiajiB Ha
OpraHi3M Ta 3JI0POB'S CbOTOJACHHS 1 MAOYTHIX MOKOJIIHb.

3 mormsiny Oe3neku NpOAYKTIB XapyyBaHHsS 3HAayHy HEOE3NEKy MOXKYTb
MPEACTABIIATH 1 AesiKl BUAM (anbcudikaiii xapuoBUX MPOAYKTIB. SIK mpaBuiio, e
BUJIM ACOPTUMEHTHOI (anbcudikaiiii, siKi MOXYTh MPUBECTU O BUKOPUCTAHHS
HeOe3MeyHuX 3aMiHHMKIB. Buau Takux Qanbcudikamiil pizHoMaHITHI. J{omiiabHO
pO3pI3HATU 5 BUAIB (anbcudiKalli — aCOPTUMEHTHY (BUIOBY), SIKICHY, KUIBKICHY,
KOIITOPUCHY Ta 1H(POPMALIIHY.

OcTaHHIM YacoM IHTEHCHBHO PO3BUBAETHCS OJUH 13 CyYaCHUX HamNpsMiB
010TEXHOJIOT1T — CTBOPEHHS TPAHCTEHHUX TMPOAYKTIB xapuyBaHHsA. [locTiiiHO
3pOCTa€ KUIbKICTh HOBUX TPAHCTEHHUX CLIBCHKOTOCTIOAAPCHKUX KYJIbTYp (OypsiKy,
KapToIUId, cosi, puc Ta iHmi). BigoMo, M0 reHeTUHYHO MOAM(IKOBAHI OPraHi3Mu
('MO) € pe3ynabTaToM HAYKOBO-TEXHIYHOT'O MPOTPECy, AKUN Tepeciiaye HiOUTO
HalOmaropoAHiun 1l — 00poThOy 3 OIAHICTIO, TOJIOJOM, MOKpAIIEeHHS YMOB
npalli, 3SMEHIIEHHS! TEXHOT€HHOT0 HaBaHTaXXEHHs Ha npupoaHe cepeaonuuie. MO
(reneTnyHO MOMM(DIKOBAHI OpraHi3MH) — 1€ JKMB1 Opra”i3Mu (TBapWHU, POCIUHH,
OakTepii Ta BIpYyCH), F'€HOTHUNHU SKUX OyJIO IITY4YHO 3MIHEHO 3a JOMOMOIOIO
METO/IIB T€HHOI 1HXKEHepii JUIsl HaJaHHS M TEBHUX KOPHCHHUX BIIACTUBOCTEH. Y
muctonani 2008 poky B VYkpaini Oylo NpUMHATO AEp)KAaBHUM CTaHIApT,
BIIMOBIHO /IO SIKOTO BCl MPOAYKTH XapdyBaHHS, IO MICTSATh TE€HETHUYHO
MoaudikoBaHi opraHizmu, NoTpiOHO MapkyBatn. HebGesmexka ['MO mnonsirae B
TOMY, 10 HACHAKMA iX BIUIMBY Ha HABKOJMIIHE TPUPOAHE CEPENIOBHUILE, HA

JOJIUHY, 11 )KATTS Ta 3I0POB’S JOC1 HE TOCITIIKEHI.
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2.7.2. 3micT podoTn

Busnauennsi kpeiinm B Mmouiomi. [lin dac gojgaBaHHS 10 MOJOKa, IO
MICTUTh MIAMINIAHY Kpehay, PpO3YMHY XJOPHIHOI KHCJIOTH, B1I0YBa€ThCS
BUJIIJICHHS BYTJIEKUCIIOTO Ta3y, IO CBITYUTH MPO (aabCudikarriio.

Bu3znayenHss koHcepBaHTiB y MoJioni. B mpobipky 3 danscudikatom
nonatu oany kpammo 0,1 H po3umny depym (III) xnopuny. BunukHeHHs
XapakTepHoro 3abapBJieHHS CBAUWTH Tpo (da’abcudikalilo — 0JaBaHHA
CaJIILIUIIOBOI KUCIIOTH.

Busijienns riinepuny. B npo6ipky 3 danscudikatom mpomatu 3 kparut
po3unHy kynpyMm (II) cymedary 1 3 kpamil KOHLEHTPOBAHOTO PO3YUHY JIYTY.
Crpycutu.  BUHUKHEHHS  XapakTepHOro  3a0apBlIEHHS  CBIIYUTH PO
danbcudikamio nuBa — J0/1aBaHHS TIIIEPHUHY.

SIKicHe BU3HAYEHHS CUBYIIHMX OJIiil y CHUPTOBUX BHpPoOax. Y nmpoOipKy
HamuT 3-4 kparuti peakTuBy DeniHra 1 J0AaTH PO3YMH, SKUM HEOOXITHO
nocimiauty. Cymin HarpiTu.

SIkicHe BH3HAYeHHSl BMIiCTYy KPOXMAaJI0 B NPOAYKTaX. Y mnpoOipku
MOMICTUTH 3pa3KM XapyOBHX MPOJYKTIB 1 JoAaTH 1 Kparuio po3uMHYy HOmy.
3BepHYTH yBary Ha Koaip. 3poOUTH BIJMOBIIHI BUCHOBKH.

SIKicHe BU3HAYEHHS BMICTY HITPaTiB y NPOAYKTAaxX xapuyBaHHs. [[noau
NOAPIOHUTH 1 BIATUCHYTH HATYpallbHI COKH, BAKOPUCTaHHS BOASIHUX BUTSDKOK HE
peKOMeHIyeTbCs. SIKIO0, 171 IPUrOTyBaHHS COKIB, BAKOPUCTOBYBATH BOAY, TO AJIs
YUCTOTH EKCIIEPUMEHTY, B KOXXHOMY BHIIaJKy KIJIbKICTh BOJIM IOBMHHA OyTH
OJIHaKOBa. BUKOPUCTOBYIOTh COKHM, OTpUMaH1 3 OBOYIB BHUPOILIEHUX B JOMAIIHIX
YMOBaX Ta KYIIJICHUX B Mara3uHi 1 OTiM MOPIBHIOIOTh OTPUMaHI Pe3yJIbTaTH.

Komnmponvuuti oocnio. Y nipo6ipky nomictutu 1 Mt 1 %-ro po3unHy Kamii
HITpaTy, B iHIIY poOipKy 1 M 1 %-ro po3unHy Kaniil HITPUTY 1 JOAATH B KOKHY
3 HUX 6 kpanenb 1 %-ro po3unmHy audeHinamiHy. 3BEpHYTH yBary Ha 3MiHY
3a0apBJICHHSI PO3YMHY. | KpaIIo JOCHII)KYBAaHOTO PO3YMHY IOMICTUTH Yy BUIbHE
3arnmuOJeHHs TUlaHmeTa 1 goxatu 2 kpamm 1 %-ro po3umHy nudeHiIamiHy.

3BepHITh yBary Ha 3MiHy 3a0apBJICHHS PO3YHHY 1 3p00iTh BUCHOBOK.



52

2.8. JlabopaTopHa podora Ne 8
Tema: BusHaueHHS €HEpProBUTpPAT JIIOJUHM Ta HEOOXIAHMX XapyOBHUX
HYTPI€EHTIB.
Merta: HaGyTu BMiHHS BU3HAYaTH €HEPrOBUTPATH JIIOJWHU Ta i MOTPed y

XapyoOBUX HYTpl€EHTAaX.

2.8.1. [lpakTU4Hi 3aBJaHHS 10 JJA00PATOPHOI0 3aHATTS
Ta METOJAMYHI peKOMeHIANil 1151 BAKOHAHHS

3aBaannsa. KOXEH CTyIEeHT TOBMHEH pO3paxyBaTU E€HEPrOBUTPATH
0COOMCTOr0 OpraHi3My 1 Ha OCHOBI I[bOTO BH3HAYUTH MOT0 MOTPeOM B OCHOBHHUX
XapuyoBUX HyTpieHTax. JIns BHU3HAUYEHHS EHEPrOBUTPAT OpPraHi3My JOLIIBHO
CKOPUCTATHUCS XPOHOMETPAXKHO-TAOJUYHUM MeToJIoM. Jjisi 1bOoro HEOOX1THO
KOXXHOMY CTYACHTY JO 3aHSATTA CKJIACTU J0OOBI XPOHOTPAMH, B SIKUX YITKO 1
MOCJIJOBHO 3apeeCTPOBaHl BCl BUIW JISUIBHOCTI 3a /100y 1 4ac, BUTpAuCHHUM Ha
HuxX. [loTpiOHO MpPOXpOHOMETpPYBaTH HANOUIBII TUIOBI Tpu A00M (OyaeHHI 1
BHX1/H1).

Ha naGopaTopHOMy 3aHATTI CIliJI NPOBECTH BIANOBIIHI PO3pPaXyHKH
EHEProBUTpAT 1 MOTPed OpraHi3My B Xap4OBHX HYTPIEHTAX.

Busnauenns eneproputpar 3a metoaukoro BOO3 (1986 p.) mounHaroth 3
po3paxyHKy ocHOBHOTO oOMiHy (OO) opranizMy 3a piBHSHHSMH, II0 HaBEACHI B
Tabn. 2.1 (3BepHITH yBary, mo B IuX po3paxyHkax maca Tima (MT) Geperbcs B
KiJlorpamax, a 3pict (3P) B Merpax ). OcCHOBHMIA OOMIH BU3HA4YalOTh B KKaJ/ToA. 3a
OCHOBHMM OOMIHOM pPO3paxoByiOTh mokasHuk BOO y kkam/roa. (BOO=00:24),
KU Jalli BUKOPUCTOBYIOTH y PO3paxyHKy H0OOBUX eHeproBurpar. OmuHUIA
BOO — ne piBeHb OCHOBHOIO OOMIHY METa0OJIYHO-aKTUBHOI TKaHWHU Tija
moauau 3a 1 rogunHy. Y rpadi «BUI AISIIBHOCTD BKa3yIOTh BC1 BUAM MISUIBHOCTI,
10 BUKOHYBAJIMCh JIIOJUHOIO MPOTATOM TPHOX JHIB, y TOMY YHKCHI Ti, 110 pOOHIIN
HaBITh OAMH pa3. IIpu po3paxyHkax B Ti JHI, KOJIHM SIKOTOCh BUIY AISUIBHOCTI HE

BUKOHYBAJIM, MOCTABTE MPOTH HHOTO Yy BIAMOBIAHUX rpadax pUcKy. SKIIO SKICh
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BUJIM JISTIBHOCTI TOBTOPIOBAJIMCH MPOTITOM J00M KUIbKa pasiB, iX MOKHA

3alycaTd OJMH pa3, a BeCh 4Yac 3a J00y, BUTpAaueHUU Ha Led BHUJ JiSIIBHOCTI,

JIOJTaTH.
Tabmums 2.1
PiBHSIHHS 117151 pO3paxyHKy OCHOBHOTO OOMiHY (Ha OCHOBI MacH Tijia 1 pocTy)
BikoBuii nianazoH, poku OcuHoBuuit 06MmiH (00), kKan
1 2
YoJ10BIKH 10-18 16,6xMT+77x3P+572
18-30 15,4xMT-27x3P+717
30-60 11,3xMT+16x3P+901
nmoHaJ 60 8,8xMT+1128x3P-1071
10-18 7,4xMT+482x3P+217
Aiicn 18-30 13,3xMT+334x3P+35
30-60 8,7xMT-25x3P+865

VY rpadi «TpuBamicTe» BKa3yeThCS aOCONIOTHA KUIBKICTh Yacy B T'OJIMHAX,
3aTpadyeHa Ha KOXEH BHJl JISUIBHOCTI 3a BIANOBIAHUN JeHb. Y Tpady
«EHeproBuTpaty Ha BHJ AiSUTBHOCT» BHOCSTH BEJIMYMHU KOEQIIEHTIB (Pi3UIHOT
aktuBHOCTI (KDA) (Tabn. 2.2), i mOTIM po3paxoOBYIOTh CHEPTOBUTPATH 32 KOXKCH
BUJl TisbHOCTI (MHOKeHHSM BOO Ha TpuBamicTh KOXKHOTO BHUIY isUIBHOCTI,
BUPKECHUX B rojuHax, 1 Ha BignoBigHuii KMDA), a Takox B IijioMy 3a JA€Hb (SK
CyMY €HEPTrOBHUTPAT yCiX BUJIIB JISLITBHOCTI).

[TopiBHIOIOTH EHEPTOBUTPATH 32 KOXKEH JICHb. SIKIIIO BOHU BIIPI3HIIOTHCS HE
Ounbire, HXk HAa 200 Kkan, po3paxoBYIOTh CEpEHI €HEProBUTPATH 3a TPHU IHI.
Axio SKUNCh JA€HBb BIAPIZHAETHCS, CEPEIHI CHEPTrOBUTPATH PO3PAXOBYIOTH IS
JBOX OJM3BKUX 32 1M MOKa3HUKOM JHIB. Ha 0CHOBI eHeproBUTpaT po3paxoByIOTh
IHIUBIyallbHI TOTpeOM B OCHOBHUX HYTpi€HTaXx Ta eHeprii. Po3paxyHok

MPOBOJIATH 32 CEPEIHIMU CHEPrOBUTPATAMH, a TAaKOXX OKPEMO IJisi JIHS, SKUAU
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BIIpI3HAEThCA. 3rajaite, 1Mo MNOTpeOU B €HEprii, i1, BIAMOBIJHO EHEpPreTUYHA

IIHHICTh PalliOHy XapuyBaHHS BiAMOBIAAIOTH EHEPTrOBUTpPATaM (P HOPMaJILHOMY

Y1 ONTUMAJIBLHOMY XapuoBoOMYy cTaTyTi). Ll MeTroauka npupatHa uisi po3paxyHKy

noTped y HYTpIEHTaX IS IOPOCIUX 3J0POBUX YOJIOBIKIB y Bimi 18-59 pokis,

KIHOK 18-54 pokiB.

XpoHorpamu 3a TpH JAHI

Tabmurs 2.2

Bun
SIb-
HOCTI

Enepro-
BHUTpAT Ha
BUJ OisUIb-
HOCTI,
KDOA*

1 neHp (maTa)

2 neHb (nata)

3 neHb (maTa)

Tpusa- |Enepro-
BUTpATU
(BOO)x

TpUBAJIC

JIICTb,
roJI

Th(roA.)x
x KOA

Tpuna-
JICTh,
romg

Enepro-

BUTpATU

(BOO) x
TPUBAJIICTh
(ron.)xKOA

Tpuna-
JCTh, TOJ.

C€HEPrOBUTPATH
(BOO) x
TPUBAJIICTh
(rom) x KA

* [Tpumitka: KOA - koediuieHT (i3udHOi akTUBHOCTI (10AaTOK I).

3 TeOpeTUUHOI0 MaTepiaity BiAOMO, 1IO:

notpebu B Oikax ctaHoBIATH 11-13 % (mmst oci6 3 eneproButparamu 2000-

2500 kkan motpedba B Oinky craHoBuTh 13 %, 2500-3000 — 12 %, moHax

3000 — 11%) 3a eHepreTUYHOIO IIHHICTIO paIlioHy, 3 HUX 55 % TOBUHHO

OyTH OLJIKIB TBAPUHHOTO TTOXO IKEHHS,

o norpeda B xxupax — 25 % 3a xanopiiiHicTio 3 HuX He MeHue 30 %

KUPIB POCITUHHUX;

J noTtpeba y ByriieBosax - 62-64 %, 3 aux ne Oinbiie 18-20 % moHo- Ta
JUITYKPIB.
o noTpeba B xapuoBux BojiokHax - 10 r mva 1 MKau (20-25 r Ha 100Yy).

O1JIK1B, )KUPIB Ta BYTJIEBOAIB AUIATh HA iX €HEPreTUYH1 KOe(IillieHTH).

[ToTpeOu B OCHOBHUX HYTPIEHTAX PO3PAXOBYIOTH B TpaMax (€HEPTOIiHHICTh




55

Po3paxyHok iHAMBIIyadbHOI MOTPEOM y BiTaMiHAX, BPaxOBYIOUM, IO Ha
1 MKan (1000 kkam) eHepreTHYHOl IIIHHOCTI Xap4yOBOTO paIliOHy TOBHUHHO
HAJXOJIUTH:
- acKOpOIHOBOI KHCIIOTH — 25 MT;
- Ttiaminy — 0,6 mr;
- pubodnasiny — 0,7 mr;
- mipugokcuny — 0,7 mr;
- HIKOTUHOBOI KHCJIOTH — 6,6 MT;
- peruHony — 1 mr/mo0y (3 ypaxyBaHHSIM PETHHOJBHOTO €KBIBAJICHTY [3-
KapOTHUHY);
- Tokodepoay — 15 Mr/ao0y.
[ToTpeOu B MiHEpaTbHUX PEYOBUHAX CTAHOBIISITH:
° kamii — 4000 Mr/mo0y;
° kampiii — 1000 -1200 mr/mo6y, ane He menme Hix 400-500 mr
KaJIbI[i}0 TOBUHHO HAJXOIUTH 3 MOJIOKOM Ta MOJIOUHUMHU MPOJAYKTaAMU;
o dbochop — 1200 mr/no0by;
° 3ami3o — 10 -18 mr/go0y 1 He Menme Hix 1,0-1,5 M 3ami3a TOBUHHO
OyTu remoBoro (3 m'sca, CyONpOAYyKTIB Ta 1H.) B 3aJIEKHOCTI BiJ XapakTepy
TPYJOBOI AISUIBHOCTI Ta PEKUMY JHS.
3po0iTh BHCHOBOK TMpPO TMOTPEOM CBOrO OpPraHi3My BIAMOBIAHO 10

cHCprolarpar.
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Po3aia 3
3ABJIAHHS 1J151 CAMOCTIHHOI POBOTHU CTYJIEHTIB TA
METOJUYHI PEKOMEHJIAIII 11O 10 IX BAKOHAHHSA

3.1. I[lutaHHs 1JI CAMOKOHTPOJIK 3HAHb
JlafiTe BUBHAUYCHHS MOHATTIO «OUTKM». OCOOIMBOCTI IX BIACTUBOCTEH.
3Hax0KEHHsI OLJIKIB y IPUPOJII, 1X POJIb.
HaeniTe KiNbKa NMPUKIIAAiB aMIHOKHUCIIOT.
[Ilo Take TpeTHHHA 1 YeTBEepTUHHA Oy/10Ba O1IKIB?
Ski BIaCTUBOCTI MOKJIAJEH1 B OCHOBY KJlacuikalii O11KiB?
SkicHe Ta KUIbKICHE BU3HAYCHHS O1JIKIB.
binku xap4oBoi cupoBUHHU (OUIKH 3JIaKOBUX, O17IKM O000BUX KYJIbTYp, OUIKA
OJIIMHUX KYJBTYp, OLJIKH KapTOIUIl, OBOYIB Ta IUIO/IB, OLIKK M’sica Ta MOJIOKA).
3axoau 1010 MOKpamieHHs: 01TkoBoro xapuyBaHHs. HoBi dopmu O611K0BOT
K.
3aranpHa XapaKTepUCTHUKa BYTIEBOMAIB, X KiIacudikaiis.
di310JI0T1YHE 3HAUCHHS BYTJICBOIIB.
JlaiiTe XapakTepuCTUKY MOHOCAXapHIiB.
Po3noBcrokeHHST MOHOCAXapH/IiB B IPUPO/IL.
bionoriyHa posjb MOHOCAaxapHIiB.
SAxUMH SIKICHUMH PEaKIisIMU MOKHA BUSIBUTH (DPYKTO3Y 1 TITFOKO3Y?
3aranpHa XapaKTepUCTHUKA BYTJICBOIIB.
@DyHKIIT BYTJIEBOJIB Y XapYOBUX MPOIYKTaX.
HInsxy 3HMKEHHS IIYKPY Y XapuOBOMY PalliOHI.
[lepeTBOpeHHs BYriIeBOAIB i 4ac BUPOOHMIITBA XapYOBHUX MPOJIYKTIB.
SKUMH SIKICHUMH PEaKLisiMU MOKHA BUSIBUTH KPOXMAJIb 1 TJIIKOTEH?
. BuznauenHs ta knacudikaris JIimimiB.
. di3i00T14HA POJTH KUPIB, HACTIIKY HAJIUIIIKY Ta HECTadi iX Y pallioHi.
. Bynosa xwupis. )KupHi KucnoT.

. Bmactusocrti mimimaiB.
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24. XapuoBa Ta 010J0T14HA IHHICTH OJiH Ta )KUPIB.

25. OcHoBHI ctocoou JOOYBaHHS )KHPIB.

26. Un pOo34YHHSIOTHCS YKUPH Y BOI1?

27. 1o Take mwito? HaBemiTh IIPUKIIAIN P1AKOTO Ta TBEPIOTO MIIA.

28. SIkoro peakliie€ro oAePXKyIOTh MIJIO 3 >KupiB? Harmuinite npukiaj peakiii.

29. di3io0rivyHE 3HAYCHHS MIHEPAIBHUX PEUOBHH, KiIacudikalis.

30. OcHOBHI JKepera MiHepaJIbHUX PEYOBHH Ta 1000BI HOPMH iX MOTPEOH.

31. PamioHanpHe XapuyBaHHS 1 BMICT B 1K1 MiHEpaJIbHUX PEYOBHUH.

32. [1oHATTS PO aBITaMiHO3, T1IO- 1 TIMEPBITAMIHO3.

33. AHTHUBITaMIHHU.

34. Knacudikarrist BiTaMiHIB.

35. 3HaveHHS BITaMiHIB.

36. 3aranbHi BiIOMOCTI IPO OTpeOU y BiTaMiHAaX.

37. PylinyBaHH BITaMiHiB.

38. BitamiHizarlisi MpOIYKTIB XapuyBaHHS.

39. 3aranbHe MOHATTS PO XapyoBi JOOABKH.

40. IToHATTS G€3MeYHOCT XapyOBUX J00ABOK.

41. Knacudikarlisi xapuoBUX J100aBOK.

42. XapuoBi no00aBKku, IO 3a0e3MeuyloTh HEOOXITHWNM 3O0BHINIHIA BHTJIAI 1
OpraHoOJIENITUYHI BIACTUBOCTI MPOAYKTY.

43. XapuoBi [00aBKH, IO 3amo0iraloTb MIKPOOHOMY a00 OKHCHIOBAJIHHOMY
NICYBaHHIO MPOIYKTIB.

44, TIpaBoBi 3acaau 3a0€3MeUeHHs SIKOCTI Ta 0€3MEeKH XapuOBUX MPOIYKTIB.

45. Knmacudikaiiss «4yKOpITHUX» PEYOBHUH Ta MNUIAXH TMOTPAIUIIHHA 1X ¥
TIPOTYKTH.

46. danpcudikalisa xapuoBUX NPOAYKTIB.

47. I'enetnyro Moan(iKOBaHI MPOAYKTH XapUyBaHHS.

48. KoHuernilist 310pOBOTO XapuyBaHHS.

49. PekoMeH0BaHI HOPMHU CITO’KMBAHHS XapYOBHUX CHOJYK.

50. XapuoBuii paifioH Cy4yacHOi JIF0IMHH.
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3.2. 3aga4i npodeciiiHOro cCIpsAAMYBaHHA

Bitamin C: yu BiIpi3HA€THCS MITYYHO CUHTE30BAHUI BITaMiH BiJl IPUPOAHOTO?
VY iganbHIO Ha TPOMKCIOBOMY MiAMPUEMCTBI, J€ JIOIW MPAIIOIOTh B yMOBaX
MO>KJIMBOTO BILIMBY PaJi0aKTUBHOTO CTPOHIIIIO, HE 3aBE3JIM HI MOJIOKa, Hi
KHCIIOMOJIOYHUX MPOAYKTIB. SIKUMHU 1HIIMMHU TPOJYyKTAMU MOKHA 3aMIHUTU
BKa3aHi JKepelia KaIbIiio?

[IBMAKICTE CUHTE3Y O - KEpaTUHY BOJOCCS. 3a HallUMU MIPKaMH BOJIOCCS
pocTe BIIHOCHO MOBUTBHO — 31 mBHAKICTIO 15-20 cM B pik. 30Ha pocTy
3HAXOJMUTHCS y KOPEHI BOJIOCCS, A€ B KIITUHAX EMIAEPMICY CHHTE3YIOThCA O -
KEpaTUHOBI HUTKH, SKI CKPYYYIOThCS TOTIM Ha 3pa30ok KaHaTiB. OCHOBHUM
CTPYKTYPHHM €JEMEHTOM O - KepaTWHy € O - CIipajib, KPOK SKOi CKJIagae
0,54 M, a Ha BUTOK TMPHUIANAIOTh 3,6 aMIHOKHCJIOTHHX 3aJUIIKH. Y
MPUMYIIEHHI, 10 (aKTOPOM, SKUH JIMITY€E PICT BOJIOCCS, CIIYXKUTh O10CUHTE3 O
- CHipaJIbHUX JIAHIIOTIB KEpaTWHY, pPO3PaxXyWTe MIBUAKICTb YTBOPEHHS
MENTUIHUX 3B S3KIB B JIAHIIFOKKAX O - KEPATUHY (YUCIIO MENTHIHUX 3B’ SI3KIB 32
1 ¢), sika morja 6 3a0e3neYnTH CIOCTEPEKYBaHUM PICT BoJIoccs 3a 1 pik.
BupobHuky xapuoBUX MPOAYKTIB, 30araueHuX BiTaMiHAMU, CTBEPIKYIOTh, IO
BITaMiHM, SIKI OTPUMAaHI 13 MPUPOTHUX JKEPEN, SIKICHIINI JIJIS 3I0POB’S, HIK
CUHTE30BaHI INTYYHHM TNUIIXOM. BBa)kaeTbcs, HampWKIaa, MmO dYucra L-
ackopOinoBa kwuciorta (Bitamin C) 13 TUIOAIB IMMMIIMHA KOpHUCHIMma 3a L-
acKOpOIHOBY KHCJIOTY, $Ka CHHT€30BaHa Ha XIMIYHOMY 3aBoial. Ywu
BIJIPI3HSAIOTHCS BITaMiHU 13 ITUX JBOX JKepen? Uu Moxke opraHi3Mm Bipi3HUTH
BITaMIHM 13 PI3HUX JKEepen?

Y XBOpOTro 3 3aXBOPIOBAHHSIM CEPIIEBO-CYAMHHOT CUCTEMHU ITICJISI BXKUTOI BEUepi
BpaHIIl 3'sIBUJIUCS HAOPAKU. SIKHil MPOAYKT MIT BUKJIMKATH TaKe SBUIIE?

VY nietmuHy imanbHIO 3aBE3NIM Taki CyONpPOAYKTH: MO30K, TMEYiHKY, CepIle,
HUPKU. SKi 3 HUX JOLIIBHO BUKOPUCTOBYBATH JUIsl XapuyyBaHHS JIIOJEH 13

3aXBOPIOBAHHIMU CEPIIEBO-CYAMHHOI CHCTEMH; OOTPYHTYBATH BUOIP.
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7. MonekynsapHa maca remorio0iHy. Ilepma BkasiBka Ha Te, IO OLIKM 3a
MOJICKYJIIPHOIO Barol IMEpeBaKaloTh BiIOMI B TOH Yac OPraHivHI CIOJIYKH,
Oyna orpumana Oinein, HiK 100 pokiB Tomy. Hampukian, Bxke Toai OyIio
BiJIOMO, 110 TeMorI00iH MicTuTh 0,34 % 3amiza. a) Buxoasa4u 3 1miei iHdopmarii,
BH3HAUTE MIHIMAJIbHY MOJIEKYJIIPHY Macy reMorjo0iny. 6) BiIOMO, 110 ICTUHHA
MOJIEKYJIsipHA Maca remorjo0iny aopiBHioe 64500. Sky iHdopmaliiio 3BiICH
MO’KHA OJIepKaTH MPO KIJIBKICTh aTOMIB 3aJli3a B TeMOTI001H1?

8. Y XBoporo 3 3aXBOpIOBaHHSIM HHUPOK 3'SBHJIMCA HAOpAKU. SIKUW XapyoBHid
MPOJYKT CJI1JI BBOJUTHU B PAIIOH JIJIsl TOCUJICHHS BUBEJCHHS BOJIM 3 OPraHizMy?

9. OuiHUTH MEHI0 KOMIUIEKCHOTO OO0iqy Jisi MpamioloyuX Yy MPOCKTHHUX
oprasizamisix (3 TOYKH 30py 3a0e3MeYeHOCTI BCiMa HE3aMIHHUMHU XapyOBUMU
pedoBrHaMu). MeHIO: X0JIO/€lb 13 CBUHUHH, Xap4o, KOTIETH 3 MaKapOHaMH,
KOMIIOT 13 CyXO(pYyKTiB, OyJI0UKa 3 KPEMOM.

10.binku sienp 3axXWINArOTh JKOBTKM BiJ TICyBaHHS. Sils MOXKHA TpUMaTH B
XOJIOJUIBHUKY BiJl 4 10 6 TUXKHIB 1 BOHU HE 3ITICYIOThCS. SIKIIO K BIIOKPEMUTH
JKOBTKM SI€Ib BiJl OLIKIB, TO BOHHM IIBUIKO 3IMCYIOTHCS HaBITh 3a HHU3BKOT
TeMneparypu. YoMy MCyrOTbCS AKOBTKHU?

11.BusHauuTH paiioHaJbHICTh MEHIO CHIJJAHKY JJISI XBOPOTO HAa I[yKPOBUM aialeT,
KWW HE OTpUMY€E 1HCYJIH (ITOYAaTKOBa CTajisl 3aXBOpPIOBaHHSA). MeHIo: cup 3
MOJIOKOM, MaKapOHH, BiJIBapeHi 3 MacjoM, KaBa 3 MOJIOKOM.

12.Bu3HaunTy MOXHMOKY B MEHIO 0011y, NpPU3HAYEHOTO JJIsI XBOPOrO 3
MNOPYILIEHHSIM COJIbOBOTO OOMiHY (BIJKJIQJC€HHS IIABJICBOKUCIHUX COJIEH Yy
CEYOBHUX IUIsSIXax). MeHI: KapToIUid 3 MOPKBOK (XOJOJHA CTpama), Cym 13
MaHHOIO KPYIOI0, CHPHUKH 3arieyeHi (13 CMETaHOI0), KUCIJIb 3 PEBEHIO.

13.3HaiiTh MOXMOKY B MEHIO MIPHU BKUBAHHI i1 BOAIEM /10 poOoTU (CHIZAHOK 1-if
abo 2-it). Mento: canar 3 OUTOKayaHHOI KammycTH, (ppuUKajelbKu 3 CBUHUHH,
TYIIKOBaHI B COYC1, MOJIOKO, XJIi0, MacJo.

14 KanopumeTpist MpoAyKTiB XapuyBaHHs. [[poOy MIIEHWYHUX IJIACTIBI[IB Baroro
9,5 r moBHictio okucam g0 CO,; 1 H,O muaxom 3ropaHHs B

KasiopuMeTpuuHid 60oMO1. [Tpu nbomy 2500 T BoH, siKa 3aIIOBHIOE KAJIOPUMETP,
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Harpijioch Big 15 1o 270°C. SIKIIO mOYaTKOBUI CKJIaJ BOJIOTWM B NIIEHUYHUX
TUTACTIBIISIX CTAHOBUB 25 %, TO fIKa KAJIOPIMHICTb CyXUX IJIACTIBI[IB?

15.01iHuTH  AOUUIBHICT, 001y, MPU3HAYEHOTO LIS TMpalIOouYuX B YMOBax
MiIBUINEHOT Temmeparypu (rapsuux 1exax). MeHro: ikpa OypskoBa, CyII
NOJILOBUM (CKJIaa€eThCsl 13 MIMHKY, KapTOIUI, MIIOHA, IUOyIi pimyacToi),
3amikaHka 3 CUpy, Kakao 3 BepIlIKaMHu.

16.HenpuiiuaTts Monoka y kuteniB 13 Cxomy Ta y HErpiB. Y JOPOCIHX HETPIB 1
xutTeniB 13 Cxomy mpu BKHBaHHI MOJIOKA YacTO CIIOCTEPIraloThCs 3TyTTS
JKUBOTA, cria3Mu, Ooiii Ta mpoHoc. Lli cumnTomMu BUHUKAIOTH 4epe3 1-4 roj.
MICJS BXXMBAaHHS TUIBKM OJIHIE] CKJISHKM MOJIOKa (HaTtypajabHOTO abo
MOPOIIKOBOTO). SIKMM KOMIIOHEHTOM MOJIOKA BU3HAYEHI1 111 CUMIITOMU?

17.Ha mianpueMCcTBO MacoBOrO XapuyBaHHs, II0 OOCIYyroBye pOOITHHKIB, SKi
3aiHATI Y BUPOOHUUTBI CIOJYK MEPKYpIIO, HE 3aBe3H sl (B JIKyBaJbHO-
npoUIAKTUYHOMY palllOH1 mepeadadyeHe siie IMOJAEHHO). SIKUM MPOayKTOM
MOXHA X 3aMIHUTH?

18.KanopiitHicTs nuBa. CTYJEHT CTApIIOro KypCy YHIBEPCUTETY, SIKUM MIATPUMYE
CBOIO Bary MOCTIMHHMM paIllioHOM, IO BiAnoBigae BxkuBaHHIO 2900 kkan/mo0y,
Ha0yB Tak0>X 3BUUKY BUIMBATH OJHY OaHKy NuBa B 1eHb Baroto 350 r. CkuIbku
HOBUX J>KMPOBUX BIJIKIAIB Y HBOTO 3 SABUTHCS 4epe3 3 pOKU, KOJU BCI 1HIII
dbakTopu, HaNpUKIIAL (iI3MYHE HABAHTAXKEHHS, 3aJIUIIATUMYThCS MOCTIMHUMU?
st po3paxyHkiB - 350 T muBa ekBiBasieHTHO 188 kkan, 1 Kr upy JIOIUHU
exBiBajeHTHUI 8750 KKal.

19.01iHUTH MEHIO CHIaHKY /I MUIOTa TEepe] BUCOTHUM TMOJbOTOM. MeHIo:
penapka 3 Maciom, OipmiTekc 3 sieM Ta KapTOIUITHUM Iope, Yai, xmid 3
MacJIOM.

20.Yn mnpaBUIIbHO CKJaJ€HE MEHIO 001y I Yac MepepBH Ha poOOTI B
KOHJIUTEPCHKUX II€Xax, JIeé BIAOYBAE€ThCS KOHTAKT 13 I[yKPOBOK MMyApPOIO?
MeHto: ikpa kKabauykoBa, Cyll PUCOBHUH, KOTJIETH 3 SUIOBUYMHU 3 KapTOIUITHUM

MIOpE, KUCUJIb MOJIOUHUHN TYCTHA.
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21.V xBOpOro 3 3aXxBOPIOBaHHSM I€UIHKHU MIcCs 0011y BUHUKIIO 3arocTpeHHs. 1o
B MEHIO 001y MOTIJI0O BUKIMKATH Take sBHIE? MeHI0: MOpKBa 3 MEIOM,
OBOYEBMM CYIl 3 MEPJIOBOIO KPYIOIO, KOTJETH MApOBl 3 KAPTOIUITHUM IIOpE,
MOPO3HUBO.

22 . JlochiKeHHsT XapuyBaHHS Ta KUIIKOB1 OakTepii. OmHi€er0 13 0COOMMBOCTEN TIpH
JOCIIIJKEHHSAX XapyyBaHHS JIOJUHU € HEBU3HAUCHICTh, fKa 3B’s3aHa 3
BITUBOM JOCIIKYBaHOI JII€ETH HA KUAMIKOBI OakTepii. YoMy citii BpaxoByBaTH
11 MIpKYBaHHSI?

23.01miHuTH MeHI 0011y 11 oci®d moxujoro Biky. MeHIo: coJjisHKa 30ipHa 3
CyOnponykTiB (MICTUTh SI3UK, CEpLE, HUPKK B HEBEJIMKINA KUIBKOCTI),
JIOKIIMHHUK 13 CUPOM, KUCUTb SIOTyIHUH.

24 Bu3HaunTu MOXUOKY B MEHIO 00iTy JUIsi XBOPOTO Ha TaCTPUT MPHU 3HUKCHIN
KHCJIOTHOCTI. MeHI0: cajlaT - MOpPKBa 3 CMETaHOIO, CYNl MaHHHU MOJIOYHHA,
HIHIEb M'SICHUN PYOJICHUM MapoBUil 3 MakapOHAMU, KUCUIb SOTyYHUH.

25.Y ckmaml KUpy BUABIEHI: TPUNAIBMETHH, TPUOJIETH, MaIbMiTOINOJICIH.
Hanumnite ix ¢popMynu 1 oxapakTepu3yuTe ix 610J0T14HY POJIb.

26.5IkicHe BU3HAYCHHS KUPOPO3ZUNHHUX BITAMIHIB.

27 .5IxicHe BU3HAYCHHS BOJOPO3UYNHHUX BITaMiHiB.

28.5IkicHi peakIlii Ha MOHOCaXapu/Iu.

29.BukopucTtanHs sBHUINA JeHATypaimii B TEXHOJOTii MPUTrOTyBaHHA 1XKi Ta
BUPOOHUIITBI TIPOJIOBOJILYMX TOBAPIB.

30.4ki BHyTpimHI (PakTOpu BIUIMBAIOTH HA 30€pEKEeHHs Xap4yoBoi cupoBuHu? Ha

K1 TPYIH HOJUISIOTHCS MPOAYKTH B 3aJI€KHOCTI BiJl LIHOTO.
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3.3 InauBigyajabHi 3aB1aHHA

Pedeparu Ha Temy:

1.
2.

©© N o 0 Bk~ W

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,

Xapusma yKpaiHChKOT HaI[lOHATBHOT KYXHI.

[TpunpaBu (peuoOBUHU POCIMHHOTO, TBAPUHHOTO TOXOKEHHS, MIHEpAIH 1
IITYYH1 XIMIYHI CIIOJIYKH).

KopwucTs Big oBOUIB.

BiTtaMiHu — 0BOYEBa «POJI3UHKAY.

Exosoriuna 10mycTUMICTh OBOYEBOI MPOTYKIITi.

Bupo6u 13 60opor1iHa rpyooro nomeny.

Xap4oBi BOJIOKHA B MPOAYKTAX, iX (i310J0T19HA POJIb.

«JlronuHa crnoyaTky iCTh O4YMMa, MOTIM IPOJOBXKYE HOCOM 1 3aKIHUY€
potom». Kurtalicbka HapogHa MyIpICTb.

3acTocyBaHHS, 3HAUCHHS Y Xap4yyBaHHI JKeJIATUHY, IEKTUHOBUX PEUOBHH,
arap-arapy.

3HaYCHHS TOJIHEHACHYECHUX >KUPHUX KHUCJIOT; TPOIYKTH, IO MICTATh
YKUPHI HEHACUYEHI MOTIKUCIOTH.

@OyHKII0HAIbHI MPOAYKTH XapuyBaHHS.

3Ha4YeHHS BOJIU y MPOAYKTAX XapuyBaHHS.

OcHOBHI JpKepesnia MiHEpaJIbHUX PEYOBHH Ta J0OOBI HOPMH iX OTPEOD.
30ymnuBi 3acobu. Cxiaa. BmactuBocti. 3acTocyBaHHS. ACOPTUMEHT.
3BOpOTHIl OiK BereTapiaHCTBa.

3epHOBI KyJIbTYpHU Ta BUPOOH 13 HUX.

St BMiCT MOXKUBHUX pEUOBUH. 3HAUCHHS S€1lb Y XapUyBaHH.

OpykTu. XiMIYHUNA ckial. 3HaueHHs B XapuyBaHH1. DpyKToBI HaMoi.
CTOpOHHI PEYOBHHHU B TXKi.

[IpaBoBi HOpMH, IO CTOCYIOTHCS MPOAYKTIB XapUyBaHHS.

Kopuchi comopormii.

['erHOMOM(DiKOBAH] TIPOTYKTH.


http://www.agromage.com/stat_id.php?id=355
http://www.agromage.com/stat_id.php?id=358
http://www.agromage.com/stat_id.php?id=358
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23. BriiuB  HESKICHOTO XapyyBaHHs Ha CTaH 3JI0POB’ST 1 CMEPTHICTh
HACEJICHHs Y KpaiHH.

24. KymninapHa o6poOka ppyKTiB Ta OBOUiB.

25. Ilpo6iotuku. [IpebioTuku. [lpoaykTn xapuyBanHs, 30arauyeHi HUMH.

26. TpaHc-i30Mepu KUPHUX KUCIOT. BB Ha 340pOB 1.

27. bapBHUKY (HaTypaJIbHI Ta IITY4YH1) B Xap4yOBIil MPOMHUCIOBOCTI.

28. ApomaTu3aTopu (HaTypajibHi Ta IITY4H1) B Xap4OBiil MPOMUCIOBOCTI.

29. [lincumioBadi caky Ta apoMary (HaTypalibHI Ta INTy4YHI) B Xap4yoBii
MIPOMHUCIIOBOCTI.

30. AnpTepHaTuBHI AieTH. [I03UTHBHI Ta HETAaTUBHI aCIIEKTH.

31. IcTopist po3BUTKY BUECHHSI PO OLIIKH.

32. BrumuB He30a7aHCOBAaHOTO PAIliOHY 1 HESIKICHOI XapdoBOi MPOIYKINi Ha
3I0pOB’S JIFOJJUHH.

33. 3amiHHI 1 HE3aMiHHI B XapuyBaHHI aMiHOKHCIIOTH.

34. BB He30aaHCOBAHOTO PAIliOHY 1 HEAKICHOI XapyoBOi MPOIYKINi Ha
310pOB’sl JIFOJIUHM.

35. 3HaueHHs XapuOBUX BOJIOKOH B PalliOHAILHOMY XapuyBaHHI JIIOJUHH.


http://www.eurolab.ua/ru/encyclopedia/690/6953/
http://www.eurolab.ua/ru/encyclopedia/690/5998/
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Po3nin 4
TECTOBI 3ABJIAHHA 1JIs1 KOMILIEKCHOI HEPEBIPKH 3HAHb
CTYJEHTIB 3 KYPCY

4.1. Bapianr 1

1. Cepen HaBeneHUX CHOJYK BUOpATH XapyoBl PEYOBHH, IO HAJEXKUTh JO KiIacy
MIKpOHYTpI€HTIB:

a) BYIJICBOJIH;

0) BiTamiHU;

B) JIITIAH;

r) OLIKH.
2. biosoriyHo akTUBHI J00aBKH, $KI MICTATh >KHBI MIKpOOpPraHi3MU Ta
HOPMAJII3YIOTh MIKPO(IOPY KUIIEUHUKA, HA3UBAKOThCS:

a) nmapadapMaieBTHKY;

0) BiTamMiHU;

B) MiHEpaJIbHI pEUYOBUHU;

T) MPOOIOTHKH.
3. BuOepiTh HalTOUHIIIE JOMOBHEHHS PEUYEHHS: OCHOBHMMHU MOCTayajJbHUKAMU
eHeprii €

a) OLIIKH, XKUPH Ta BYTJIEBOJIN;

0) MiHEpaTbHI PEYOBUHHU;

B) *KUPH, OLIKH, BOJA,;

I') XapuoBi JOOABKHU.
4. Sxi 3 HaBeAGHMX HIKYE TNPOAYKTIB XapyyBaHHA HalexaTb MO
HU3bKOCHEPTEeTUYHUX ?

a) IOKOJAT;

0) MmacIo;

B) QpyKTH;

I') MAKapOHH.

5. BubepiTh HaliTOYHIIIIE JOMOBHEHHS: HYTPILIOJIOTIS — 11e
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a) HayKa Mpo Xap4yyBaHHS;
0) HayKa Mpo XiMi4HI pEUOBUHHU;
B) HayKa Mpo OTPYHHI pEUOBUHH;
r) Hayka ipo bA/I.
6. JIo OCHOBHUX Xap4YOBHX PEYOBHH (HYTPIEHTIB) HE HAJIEKATh:
a) OUIKH;
0) Jimiaum;
B) BOJIa;
') OTpYHHI PEUOBHHH,
7. T110 JIIOAWHU CKIIagA€THCS 3 BOAU HA:
a) 20 %;
0) 99 %;
B) 5 %;
r) 70 %.
8. HaliO11bI11y eHeprito 3B’ 3Ky Mae:
a) XIMIYHO 3B’s13aHa BOJIOTa;
0) amcopOIIiiHO3B’ 13aHa BOJIOTa
B) KanuIsIpHO 3B’53aHa;
') MEXaHIYHO 3B’s13aHAa.
9. [lns mepeTpaBItOBaHHS, BCMOKTYBAaHHS, TPAHCIIOPTYBAHHS XapyOBUX PEUOBHH,
PO3YMHEHHS IPOAYKTIB 0OMIHY HEOOX1THUM POZUYMHHUKOM €:
a)KHCIIOTA;
0) yr;
B) aMOHIaK;
I') BOJa.
10. Bubepith HaliTOUHIIIIE BUSHAYEHHS: PO3UHH —
a) Ie TOMOICHHAa CHCTEMa, IO CKIAmaeTbcs 3 JBOX ab0 KUIBKOX
KOMIIOHEHTIB;
0) 11e TETepOTeHHA CHCTEMA, IO CKJIATAE€THCS 3 IBOX KOMITOHEHTIB;

B) e reTeporcHHa CuCTeMa, o CKiIagacTbCA 3 KIJTBKOX KOMHOHCHTiB;
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r) 1I€ BOJIA.
11. JIyxHe cepenoBuilie pO34UUHY, 1I€ KOJIU:
a) pH< 7,
0)pH=17,
B) pH> 2;
r) pH> 10.
12. BuGepiTh METO 32 IKUM MOKHA HAUTOUHIIIIE BU3HAUYUTH pH cepenoBuia:
a) 3 nonomororo pH-meTpa;
0) 3 TOIOMOI'0I0 YHIBEPCAIILHOTO 1HUKATOPHOTO Tarepy;
B) 3 JIOTIOMOT'OI0 PO34MHY PeHondTaneiny;
T') 3 JOTMIOMOTOIO0 JIAKMYCY.
13. Ponp OydepHux cymilieil B oprani3mMi JIIOJAUHU TOJISITAE B:
a) 3a0e3MeYeHH1 NOCTIMHOI TeMIlepaTypy OpraHi3mi;
0) 3a0e3ne4eHH] MPOIECy TPABICHHS;

B) 3a0€3MEeUeHHI BOJIOI0 OPTaHIB Ta CUCTEM;

r) 3a0e3nedYeHH1 NoCTiiMHOTro 3HaYeHHs pH piauH Ta cucTeM opraHizmy.
14. B nutyHKy pO3LIEIUIIOIOTHCS MENTUAM OUIKOBOI iK1, MiA i€t (EepMEHTY
NIENICUHY, AKTUBHOTO B KHCIIOMY CEpeIOBHUI, BUOEPITh 3HaUeHHs pH 1UTyHKOBOTO
COKY:
a) pH> 7
6) pH="7;
B) pH> 9;
r) pH< 1.
15. ®i31070T1YHUM CEPETOBUIIEM IS JIIOIUHU €:
a) 0,9 % pozuun NaCl,
0) pO34YuH COi;
B) po3uuH NaOH;
r) po3unH HCI.

16. BKaXxXiTh €JIEMEHT, 10 HAJICKUTh 10 KUCIOTOYTBOPIOIOUNX €JIEMEHTIB:

a) Na;
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0) Ca;

B) K;

r)S.
17. BKaxiTh €JIEMEHTH, HAHOULILIINNA BMICT SIKUX € B MOJIOLI Ta KHCJIOMOJIOUYHHX
IPOAYKTAaX.

a) Ca, P;

0) K, S;

B)Mg, Cl;

r) Na, Fe;
18. Cepen mnepepaxoBaHUX €JIEMEHTIB BHOEpITH TOM, M0 HAICKUTH [0
MaKpOEJIEMEHTIB:

a) Cu;

0) Fe;

B) J;

r) Ca.
19. Bubepith eneMeHT, 10 € CKIaJ0BOI0 YaCTUHOIO TeMOTJI00iHY, pEYOBUHH, SKa
Oepe ydacTb y NOTJIMHAHHI 1 TPAaHCIIOPTYBAHHI KUCHIO B YC1 TKAHWUHU Ta OPraHu.

a) Fe;

0) Co;

B) P;

r) Ca.
20. BkaxiTh paBUIbHE TBEPKEHHS: OUTKH — 11€

a) OlomoJiiMepH, SIKi CKJIAJAIOThCS 13 3AJIMIIKIB aMIHOKHCIIOT, 3’€IHAHUX
NENTUIHUMU 3B’ I3KAMH;

0) CKJIaJIHI €CTepH, 1110 YTBOPIOIOTHCS MPHU eTepudikailii BUIUX KapOOHOBUX
KHUCIIOT Ta TIIIEPUHY;

B) MPOAYKTH TIOJIKOHACHCAIlI MOHOCAXapuiiB, 3B'A3aHUX MIXK COOOI0
TJIIKO3UIHUMU 3B'SI3KaMUu;

I') HU3BKOMOJIEKYJIAPHI OpraHiuHl CIOJYKH PI3HOI XIMIYHOI MPUPOAH, K1 €

OloperysiTopamu.
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21. BxaxiTh, SIKMI €JEeMEHT BHOCUTBHCS B OpraHi3M JIIOJIMHU MPU B>KMBaHHI
KyXOHHO{ COJII.

a) Na;

0) F;

B) K;

r) Ca.
22. JIxepeloM TIOTIOBHEHHS SKOTO 3 HAaBEJACHHX MIKPOEJIEMEHTIB € MOPCHKa
Karycra, puba 1 MOJIOYHI MPOJIYKTH, a HECTaya Horo B XapuyBaHHI MPUBOAUTH 10
PO3BUTKY 300Y.

a) Se;

0) F;

B)Cu;

r)J.
23. BkaxiTb MIKpPOEJIEMEHT, IO € OKHUCHUKOM TIEPOKCUIHUX pPaJUKaIiB, SKi
BUKJIMKAIOTh 3JIOSIKICHI MyXJIMHU, a TAaKOX BXOIUTh O CKJIaay (DEepMEHTIB, SKi
CTUMYJTIOIOTh PICT KICTOK.

a) Mn;

0) F;

B)Zn,;

r)J.
24. CKUIbKY BIJICOTKIB MIHEPAJbHUX PEYOBHH BTPAYAETHCS MPU OUUILEHHI OBOYIB
Ta KapTorut?

a) menur 10 %;

0) 6ibire 50 %;

B) 100 %;

r) 10-30 %.
25. BkaxiTh €JIeMEHT, IO BITHOCUTHCS 10 TOKCUYHUX 1 MOXKE TMOTPAINUTH B
MPOAYKTH XapuyBaHHS IIPHU JOBroMy 30€piraHHi iX y KOHCEpBHUX OaHKaX.

a)S;0)J;

B)Ca;r) Pb.
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4.2. Bapianr 2
1. BKkaxiTh €1eMEeHT, 1110 HAJIEKUTh J0 JTY>KHUX METaiB:
a) Na;
0) CL;
B) P
r) S.
2. Bxaxite i3uyHuil hakTop, 110 BUKIUKAE JECHATYpallilo OuTKa:
a) HarpiBaHHS,
0) Zlist pO3YUHIB KUCJIOT;
B) Jisl PO3UMHIB JIYTiB;
T) J1isl COJIEW BaXKKUX METAIB.
3. Bubepith, cepen mnepepaxoBaHUX HWXKYE, XIMIYHUM (akToOp, 110 BUKIMKAE
JIeHaTypaliro OiKa:
a) HarpiBaHHS;
0) Zist pO3YHHIB KHCIIOT;
B) Aisl yAbTpad10J1€TOBOIO BUNIPOMIHIOBAHHS;
I') MEXaHIYHE NIEPEMIIITYBaHHS.
4. JlonoBHITH BUpa3: Hi 0JIHA O10JIOT1YHA PEaKIlisl B OpraHi3Mi JIIOJAWHHU HE MPOTIKAE
0e3 npsiMOi UM MOOIYHO1 y4yacTi
a) OLITKIB;
0) JIiImiIiB;
B) BYTJICBO/IB;
') MiHEpaJbHUX PEYOBHH.
5. BuOpatu HaliTouHille JOTIOBHEHHS: MOJIEKyJa OlIKa Mae
a) TOBUILHUM CKJIaJl aMIHOKUCIIOTHUX 3aJIUIIKIB;
0) HEBM3HAYCHUH CKJIaJl aMiHOKHCIIOTHUX 3aJIUIIKIB;
B) HE CTPOIr0 BU3HAYEHUI aMIHOKUCIOTHUMA CKIIAJT;

T') CTPOTO BU3HAYCHUI TEHETUYHO 3aKOI0BAHMIA aMIHOKUCIIOTHUHN CKIIA];
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6. Jlo HE3aMIHHUX aMIHOKHUCIIOT, Kl HE CUHTE3YIOThCS B OpraHi3Mi, a HaJIXOISTh 3
O1JIKOBOIO 1’KEI0 HaJIeXKATh:

a) JICUIINH;

0) riyTaMiHOBa KUCJIOTA;

B) acmapariHoBa KHCJIOTa;

T') TIyTaMiH.
7. BxaxiTh IpaBUIbHE BUSHAYCHHS: TIPOCTI1 JKUPHU —TIIC

a) OlomoJiiMepH, sIKI CKJIAAIOThCS 13 3aJMIIKIB aMIHOKHMCIIOT, 3 €IHAHHMX
NENTUIHUMU 3B’ I3KaMH;

0) HU3BKOMOJIEKYJISIPHI OpraHIyH1 CHOJIYKHA PI3HOI XIMIYHOI MPUPOJIH, SIKI €
OloperyssTopaMu MPoOIIEeCiB, 0 MPOTIKAIOTh Y )KUBOMY OpraHi3Mi.

B) MPOAYKTH IOJIKOHAEHCAIlI MOHOCAaxXapuiiB, 3B'A3aHUX MIXK COO0OI0
TTIKO3UTHUMU 3B'SI3KaMHU .

I') CKJIaJIHI €CTepH, 0 YTBOPIOIOTHCS MPH eTepudikailii BUIUX KapOOHOBUX
KHUCJIOT Ta TIIIEPUHY.
8. Tlpomec mpueaHaHHS TIAPOTEHY A0 3aJTUIIKIB HEHACWYCHUX KXUPHUX KUCIOT
POCITMHHUX JKHPIB HA3UBAETHCS:

a) T1IpOJTI30M;

0) nmepeetepudikarliero;

B) OKHCHECHHSIM;

T') TIAPOTeHI3alli€l0 KUPIB.
9. BubepiTh cxemaTHuHe 300paXK€HHS MOJINENTHIHOTO 3B’ SI3KY, 1[0 YTBOPIOETHCS
IIpU 3’ €THaHHI aMIHOKHMCJIOTHUX 3QJIMIIKIB Y MOJIEKYJIU O1IKa:

a) —CO-NH-;

0) —NH-;

B) —CHZ-CHZ;

r) —-CH=CH-.
10. ®yHKI[IOHAIBHOIO TPYIIOI0 MPOCTUX CIUPTIB €:

a) -COOH;

0) -NHy;



71

B) —CO-;

r) —OH.
11. 3 HaBeneHUX CMOIYK BUOEPITh PopMyIily, IO BIAMOBIIAE OLUTOBIN (arleTaTHOI)
KHCIIOT1

a) CeH120e;

0)CH,;

B)C,HsOH;

r) CH3COOH.
12. BkaxXiTh CKOpOYEHE JIATUHCHKE TTO3HAYCHHS 3aMIHHOI aMIHOKHUCJIOTH aJlaHiH

a) Ala;

0)Asn;

B) Asp;

r)Arg.
13. BuGepiTh Haitb1Ib1I Baie BU3HaYeHHs (DEpMEHTIB

a) — 1€ HEOUJIKOB1 peYOBMHHU, 1110 TPUCKOPIOIOTH HIBUJKICTh PEAKIIii;

0) — 11e XIMIYHI PEYOBHHM, IO CIIOBUIBHIOIOTH IIBUIKICTh PEAKIII;

B) — II€ PEUOBUHHU, 1110 HE BIUIMBAIOThH HA MIBUJIKICTh XIMIUHUX PEAKIIiH;

r) — 1e O10JIOTIYHI KaTali3aTopu OIIKOBOI MPUPOJHU, IO MPUCKOPIOIOTH
IIBUJIKICTh XIMIYHHMX PEaKIii.
14. Bkazatu, sika 3 HaBEICHUX HIXK4YE XapuyoBUX q00aBok (X/]) € 3abopoHeHa 10
BUKOPUCTAHHS Yy TEXHOJIOTISIX XapUOBHUX MPOTYKTIB:

a) popmanwaerin E 240a;

0) B - kapotur (E160a);

B) xsiopodin (E140);

r) anTorianoBuii 6apsHuk (E1631).
15. Sxi 3 HaBemeHMX HWX4YE TMPOAYKTIB XapuyBaHHA HaJeXaThb JI0
BHCOKOEHEPTETUYHUX ?

a) IIOKOJIaJT;

0) xJ110;

B) puba;
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I') MOJIOKO.
16. JIo oCHOBHHMX Xap4OBUX PEYOBUH (HYTPIEHTIB) HE HAJICKATh:

a) OUIKH;

0) Jimiaum;

B) BOJIA;

') OTPYHHI PEYOBUHHU;
17. HaitGipIry eHeprito 3B’ SI3Ky Mae:

a) XIMIYHO 3B’s3aHa BOJIOTa;

0) ajcopOIIiiiHO 3B’ s13aHa BOJIOTa,

B) KaluIApHO 3B’S3aHa;

') MEXaHIYHO 3B’s13aHAa.
18. [1ns nmepeTpaBatoBaHHsA, BCMOKTYBAaHHS, TPAHCIIOPTYBAHHS Xap4OBUX PEYOBUH,
PO3YMHEHHS IPOAYKTIB 0OMIHY HEOOX1THUM PO3UYMHHUKOM €:

a) KUCJIOTa;

0) Jtyr;

B) aMOHIaK;

T) BOJa.
19. [1ns nepeTpaBiatoBaHHsA, BCMOKTYBAaHHS, TPAHCIIOPTYBAHHS Xap4OBUX PEYOBUH,
PO3YMHEHHS IPOYKTIB 0OMIHY HEOOX1THUM POZYMHHUKOM €:

a) KUCJIOTa,;

0) myr;

B) aMOHIaK;

I') BoJIa.
20. Jly>kHuUi TiApOJi3 KUPIB MPOXOJIUTH y JKOBUI, OTKe 3HadeHHS pH B mpomy
BUMAAKY OyJie:

a) pH> 7,

6) pH=17;

B) pH=2;

r) pH<7.

21. BKkaxiTh €JIeMEHT, 110 HAICKUTH 10 JY>KHUX METaIB:
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a) Na;

0) CL;

B) P;

r) S.
22. Bix HassBHOCTI SIKOTO €JIEMEHTA 3aJIC)KUTh HOPMAIBHHM PICT KICTOK Ta 3y01B?

a) Na;

0) Fe;

B) K;

r) Ca.
23. BKaxiTh €JIEMEHT, 1110 MICTUTHCS B YyCIX POCIMHHUX MPOAYKTaX, HAO1IbIIE B
Kypa3l Ta YOpHOC/IMBI, a HeCcTaya B XapuOBOMY palllOHI — BHUKJIHMKAE M S30BY
CJIa0KICTb.

a) Mg;

0) Ca;

B) S;

r)J.
24. Hecraya sIKOTO €J1eMEHTY BUKJIMKA€E aHEMIIO Ta MOPYUIEHHS IMyHITETY:

a) Mg;

0) Ca;

B) P;

r) Fe.
25. CkinbKd BIJICOTKIB MIHEpPAJIBHHX PEUYOBUH BTPAYAETHCS TPU KyJIiHAPHIN
00poO6111 OBOUIB?

a) 1o 30 %;

0) 6ubie 50 %;

B) 100 %;

T') )KOJHOI MPaBUIILHOT BIJMOBIII.
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4.3. Bapiant 3

1. lenatypaiiis OUIKIB TOJISITA€E B

a) MOBHOMY pyHHYBaHH1 MOJIEKYJIH O1JIKa;

0) pyliHyBaHHI Y€TBEPTUHHOI CTPYKTYpH OLIKa;

B) 3MiHI IEPBUHHOI CTPYKTYpPH MOJIEKYJIN O1MIKa;

I') JeCTpyKii O1IKOBOi MOJEKyJau Oe3 3MIHM TEePBUHHOI CTPYKTYpH,

pyHHYBaHHS BTOPUHHOI, TPETUHHOI 1 YeTBEPTUHHOI CTPYKTYPH.
2. JlxepeioM TONOBHEHHsS SIKOTO 3 HAaBEIEHUX MIKPOEJIEMEHTIB € MOpPChKa
KarycTa, puda 1 MOJIOYHI MPOJAYKTH, @ HECTaya HOro B XapyyBaHHI MPUBOJIUTH 10
PO3BUTKY 300Yy.

a) Se;

0) F;

B)Cu;

r)J.
3. CKIIbKH BIICOTKIB MIHEpPAJIbHUX PEYOBHH BTPAYAETHCS MPH KYyJIIHAPHIA 00poO1Ii
OBOYIB?

a) o 30 %;

0) 6ub1e 50 %;

B) 100 %;

r) 1-3 %.
4. BkaxiTh €JIEMEHT, IO BIJHOCHUTHCS JO TOKCHUYHUX 1 MOXKE TMOTpaAmuTH B
MPOYKTH XapuyBaHHS P TOBromy 30epiraHHi iX y KOHCEpBHUX OaHKaX.

a)S;

0) J;

B)Ca;

r) Pb.
5. Bubpartu HaliTOuHIIIE JOMMOBHEHHS: MOJIEKyJia O1JIka Mae

a) TOBUIBHUM CKJIaJl aMiHOKHUCIIOTHUX 3aJIUIIKIB;

0) HeBM3HAYCHUI CKJIa/ aMIHOKUCIIOTHUX 3aJTUIINIKIB;

B) HE CTPOro BU3HAYEHUI aMIHOKUCIOTHUN CKIIA/;
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T') CTPOTO BU3HAYCHHI T€HETHYHO 3aKO0I0BAaHUI aMiHOKHCIOTHUHN CKJIAI;
6. [lo HEe3aMIHHUX aMiHOKHCIIOT, SIKI HE CHHTE3YIOThCSI B OpPraHi3Mi, a HaIXOIATh 3
O1JIKOBOIO T)KEIO HAJIEeKATh:

a) JCHIINH;

0) ryTaMiHOBa KUCJIOTA;

B) aclapariHoBa KHCJIOTa;

T) TIIyTaMiH.
7. SIx1 pyHKITIOHANIbHI TPYIIH BXOJSTH JI0 CKJIaAy aMiHOKHCIIOT?

a) -COOH i NH;

6) —OH i -NH;;
B) -CO- i CH;;
r) ~COOH i -OH.

8. BkaxiTh mpaBUIbHE BU3HAUCHHS: TTPOCTI XKUPH —11€

a) OlomoJyiiMepH, SIKI CKJIATAlOThCSA 13 3QJIMIIKIB aMIHOKHCIIOT, 3’€IHAHUX
MENTUIHUMU 3B’ I3KAMH;

0) HU3BKOMOJICKYJIIPHI OpraHiyHl CHOJIYKHA PI3HOI XIMIYHOI MPUPOIH, SKI €
OloperyasTopaMu MpoILECiB, 10 TPOTIKAIOTh Y )KUBOMY OpraHi3Mi.

B) MPOAYKTH TOJIIKOHAEHCALlI MOHOCAXapuaAiB, 3B'A3aHUX MDK COOOO
TJIIKO3UIHUMU 3B'SI3KaAMHU .

T') CKJIaJH1 €CTEPH, 10 YTBOPIOIOTHCS MPHU eTepHdiKallii BUIUX KapOOHOBUX
KHUCIIOT Ta TTIIEPUHY.
9. Ilporec mpuegHAHHS TIIPOTEHY IO 3aJUIIKIB HEHACUYEHUX KXUPHUX KUCIOT
POCIIMHHHX XHUPiB HA3UBAETHCS:

a) T1IpOITI30M;

0) nepeerepudikari€ro;

B) OKHCHCHHSIM;

T') TIIPOTEH13aI €0 )KHUPIB.
10. BkaxiTb, sika 3 HABEJICHUX PEUOBUH HAICKHUTH JI0 KJIaCy CKIAIHUX JIMIIIB:

a) pocdomimiay;

0) BICK;



76

0) roauepuay;

B) JIAHOJIiH.
11. BubepiTh cxeMaTHM4HE 300pa)K€HHS IMOJINENTUIHOTO  3B’S3Ky, IO
YTBOPIOETHCS MPH 3’ €AHAHHI aMIHOKUCIOTHUX 3aJIUIIKIB Y MOJIEKYJIH O1IKa:

a) —CO-NH-;

0) —-NH-;

B) —CHZ-CHZ;

r) —-CH=CH-.
12. 3 HaBeneHUX cHoJyK BUOEPiTh (hOpMyITy, IO BIATOBIAA€ alleTaTHIN KUCIOTI

a) CsH120¢;

0)CH,;

B)C,HsOH;

r) CH3;COOH.
13. BubepiTh HaitO11b1 BJjajie BUSHaUYEHHS (PEpMEHTIB

a) — 1€ HEOUJIKOB1 pEeYOBUHH, 1110 TPUCKOPIOKOTH NIBUIKICTh PEAKII;

0) — 11e XIMIYHI PEYOBHHM, IO CIIOBUIBHIOIOTH IIBUIKICTh PEAKIII;

B) — II€ PEUOBUHHU, 1110 HE BIUIMBAIOThH HA MIBUJIKICTh XIMIUHUX PEAKIIiH;

r) — 1e O10JIOTIYHI KaTali3aTopu OIIKOBOI MPUPOJHU, IO MPUCKOPIOIOTH
IIBUJIKICTh XIMIYHHUX PEaKIIii.
14. 3rigHo perioHaibHOI cucTeMu LU(POBOI KoAMQIKalil XapyoBUX J00aBOK
koxHIN X/ Hamexuth nudpoBuii Tpu — a00 YOTUPU3HAYHUN KOJ 13 TIONEPEIHBOIO
JITEPOI0, BUOEPITH 3 SKOIO:

a) «F»;

0) «A»

B) «C»;

r) «E».
15. Bka3zatu, sika 3 HaBeJICHUX HUXKYe XapuoBHX M00aBok (X/[) € 3abopoHeHa 110
BUKOPUCTAHHS Yy TEXHOJIOTISX XapUOBUX MPOTYKTIB:

a) ®opmanbaerin E 240a;

0) B - kapotur (E160a);
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B) Xnopodin (E140);

r) ArTomianoBuii 6apBHuK (E1631).
16. Sxi 3 HaBemeHMX HHWX4YE TMPOAYKTIB XapyyBaHHS HajleXarb [0
BUCOKOEHEPI€TUYHUX ?

a) IIOKOJIa]T;

0) xJ110;

B) pu0a;

I') MOJIOKO.
17. Sxi 3 HaBeIeHMX HHUXYE TMPOAYKTIB XapyyBaHHS HajleXarb [0
HU3BKOCHEPTETUYHUX ?

a) IIOKOJIaT;

0) xanBa;

B) GpyKTH;

') MaKapOHHU.
18. Ilix TepMiHOM «Xap4oOBi BOJIOKHa» 00’ €IHaH1

a) 0101MOJIIMEpY TBAPUHHOTO TTOXO/PKECHHSI,

0) POCIIMHHI XKUPH;

B) BYIJIEBOAM (IMCaxapujin);

r) OlomojiMepu POCIMHHOI 1Xi, HeMepeTpaBIloBaHl MoJicaxapuan
(enroo3a, reMileN03a, MEKTHH 1 JIITHIH).
19. Kapkac 061IKOBOT MOJIEKYJIM, aMIHOKHCJIOTHI 3aJUIIKHA SKO1 JIHINHO 3’€IHaH1
MIDXK cOOO00 MENTHUTHUMU 3B’ sI3KaMHU YTBOPIOE:

a) IEpBUHHY CTPYKTYpY O11Ka;

0) BTOpUHHY CTPYKTYpy OLIKa;

B) TPETUHHY CTPYKTYpY O1JIKa;

I') YeTBEPTUHHY CTPYKTYpy OLIKa.
20. BubepiTh eJ1eMeHT, 110 € CKJIaJI0BOI0 YaCTHHOIO TeMOTJIO0IHY, PEYOBHHH, SKa
Oepe yJacThb y OTJIMHAHHI 1 TPAaHCMIOPTYBaHH1 KUCHIO B yC1 TKAHUHU Ta OPTaHM.

a) Fe;

0) Co;
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B) P;

r) Ca.
21. BKaxiTh €JIEMEHT, 1110 MICTUTHCS B YCIX POCIMHHUX MPOIYKTaX, HAUOLIbIIE B
Kypa3i YOpHOC/IHBI, @ HECTaya B PaIliOH] - BUKJIUKAE M SI30BY CIIAOKICTb.

a) Mg;

0) Ca;

B) S;

r)J.
22. BkaxiTh MIKpOEJIEMEHT, HecTada SIKOr0 BUKJIMKA€E Kapiec 3y0iB:

a) Mg;

0) Si;

B) P;

r) F.
23. B nuiyHKy pO3MICIUTIOIOTHCS MENTHAM OUIKOBOI ki, MiJ JMi€l0 (pepMeHTy
NENCUHY, AaKTUBHOTO B KHUCJIOMY CEpeloBHUIL, BUOepiTh 3HayHeHHsApH
IIUTYHKOBOT'O COKY:

a) pH> 7

6) pH=7,

B) pH> 9;

r) pH< 1.
24. CyyacHult HalOUIBII PO3MOBCIOKEHHI CIOCiO JOBroro 30epiraHHs MPOyKTiB

a) KOHCepBarlis;

0) OXOJIOKEHHS,

B) HarpiBaHHI;

I') 3aMOpPO>KYBaHHS.
25. Ponb OydepHux cymilieit B Opradi3mi JIFOJUHU MOJISATAE B:

a) 3a0e3MmeyeHH1 MOCTIMHOI TeMIiepaTypy B OpPTaHi3Mi;

0) 3a0e3mneueHH1 POIIECy TPABJICHHS;

B) 3a0€3MEUYEeHHI BOJOIO OPraHiB Ta CUCTEM;

r) 3a0e3MedeHH1 MOCTIHHOro 3HaueHHs pH piiuH Ta cCUCTEM OpraHi3My.
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TIOJATOK A

Tabomur 1

Jesiki XapaKTepUCTUKH Xap4YOBHUX J00aBOK
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A

HeOe3neuH1 E110, E123, E127, E129, E150, E151, E173-
175, E210, E212, E216-219, E227, E228, E235,
E242, E339-341, E400-403, E450-452, E521-
523, Eb541-556, ES559, ES574-579, E620-625,
E900, E912, E951, E954, E965, E967, E999,
E1200-1202

CYMHIBHI E102, E104, E120, E122, E124, E141, E150,
E161, E173, E180, E241

KaHIIEPOTEHH E103, E105, E121, E123, E125, E126, E130,
E152, E240, E131, E142, E210-217, E239,
E330

pYHHYIOTH BiTaMiH Bi; E220

BHUKJIMKAIOTh xBopobu | E171-173, E320-322

MEYIHKU 1 HUPOK

NOPYIIYIOTh (PYHKIIO IIKIPH

E230, E231, E233

BUKINWKAaIOTh BUCHIIAHHA

E311, E312

MICTATh 0araTo XOJECTEPUHY

E320, E321

MOPYILIYIOTh TPABJICHHS

E338, E340, E341, E407, E450, E461-463,
E466, E468

ajepre’u

E230-232, E239, E311-313

BUKIIMKAIOTb  3aXBOPHOBAHHSA
IIJIYHKOBO-KHIIKOBOI'O

TPaKTY:

E221-226, E320-322, E338-341, E407, E450,
E461-466
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Heno3BoJsieHi B YKpaiHi xap4oBi 100aBKH
E103, E107, E125, E127, E128, E140, E153-155, E160, E166, E173-175, E180,
E182. E209, E213-219, E225-228, €€230-233, E237, E238, €241, E263, E264,
E282, E283. E302, E303, E305, E308-314, €317, E318, E323-325, E328, E329,
E343-345, E349-352, E355-357, E359, E365-368, E370, E375, E381, E384, E387-
390, E399. E430, E408, E409, E418, E419, E429-436, E441-444, E446, E462,
E463, E465, E467, E474, E476-480, E482-489, E491-496. E505, E512, ES19,
E521-523, E535, ES37, E538, E541, E542, ES50, E554-557, E559, E560, ES74,
E576, E577, E580. E622-625, E628, E629, E632-635, E640, E641. E906, E908-
911, E913, E916-919, E922, E923, E924, E925, E926, E929, E943, E944-946,
E957, E959. E1000, E1001, E1105, E1503, E1521. 3abopoHa mux g00aBOK

OB’ sI3aHa 3 THM, IIIO BECh KOMIIJICKC BI/IHp06YBaHI> me HE 3aBepmeHI/Iﬁ.
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TOJAATOK B

CTpyKTYypHi hopmMy/IH aMiHOKHUCJIOT

HSC\
H.C CH CH
CH, CH CH

| | |
H,N-CH-COOH H,N-CH-COOH H,N—CH-COOH

AnaniH (Ana, Ala, A) Bamn (Ban, Val, V) IBoneinun (Lnei, Ile, I)

H3C\ /CH3
CH |(;|-|2—S——CH3

|
. oon s coon 1]
H,N-CH-COOH H,N-CH-COOH HN—/ —COOH

Jlewttun (Jlew, Leu, L) Mertionin (Met, Met, M) Ilponiu (Ilpo, Pro, P)

© /_\

| NH
CH, __

|
- |

|
H,N—CH-COOH

Oeninananid (Oen, Phe, P)  Tpuntodan (Tpu, Trp, W)

H CH,OH CHz SH
H,N-CH-COOH H,N-~CH-COOH H,N~CH-COOH

Coitun (I, Gly, G)  Cepun (Cep, Ser, S)  Hucrein (L{uc, Cys, C)
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C|IONH2
C|3H3 ?IONH2 (|;|-| )
CH-OH |CH2 |CH2 |
|
H,N-CH-COOH H,N-CH-COOH H,N-CH-COOH |CH2
H,N-CH-COOH
Tpeonin Acmaparid ['myramin Tupo3un
(Tpe, Thr, T) (AcH, Asn, N) (I'ma, Gln, Q) (Tup, Tyr, Y)
?OOH COOH
|CH2 ?Hz
H,N—CH-COOH CH,
H,N-CH-COOH
AcnaparinoBa kuciiota  [ryramiHOBa KHCIOoTa
(Acm, Asp, D) (I'ny, Glu, E)
NH, NH, N
| _
(CHy), T )
H,N-CH-cooH  NH Ly
(|CH2)3 |2
H,N—CH-COOH HoN-CH=COOH
JlizuH ApriHig letuonu
(JIi3, Lys, K) (Apr, Arg, R) (T'ic, His, H)

* - B AYXKaxX TMOJAIOThCA CKOPOYEHI yKpalHChbKa, aHTJiHWChKa Ha3BW 1

MIKHAPOJIHUNA CHUMBOJI
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JOJATOK B

OcHoBHI cioco0u panbcudikanii XxapuoBuX NPOAYKTIB Ta IX BUKPUTTSH

Xapuosi c N

Cnocoou panbcudikanii Buxkpurrsa ¢paabcudikaunii

NPOAYKTH

[IpocitoBanus. Bu3HaueHHS BMICTy KIIITKOBHHH.
[TigminryBaHHS OopomrHa | MikpockomyBaHHS 1 JOCHIDKEHHS  (OpMHU,
HIDKYOTO TaTyHKYy Ta BHCIBOK. | po3MipiB KpoXManbHUX 3epeH OOpoOKa po3dyrnHOM
bopomno [limmimyBanHs g0  OopomrHa | omay. JlochmimKeHHsT KIITKOBUHU Ta O30JICHHS B
THIIHAX 3€pHOBHUX pOCHMH | pa3li  miAMIIIYBaHHS  JKUTHBOTO  OOpOIIHA.

(6060BHX) Ta KPOXMAITIO

Hocmimxenns BMicty N B pas3i miaminryBaHHS
0000BHX.

M'sicH1 TpoAyKTH

3amina M'sca Ha iHIII TBapHUHHI
KOMIIOHCHTH (BHM'S, JICTCHI,
NeviHKa, 1HONH CYONpOAYKTH;
M'SICO 3 TOJIIB, M'SICHI OOpi3KH) Ta
OUIKOBHMH 130JI5ITAMHU.

BusnayeHHs ~ BMICTy  CHONy4HOI — TKaHHWHHU
(xonareny) abo okcumnpoiiny. BuznaueHHs BMiCTY
OisKa 1 aMiHOKHUCIIOT.

[TigminryBaHHS 10  MOJIOKa
PI3HUX KOHCEPBYIOUUX PEYOBHH
- COJIH,

- Kpeuau,

BusHayeHHs 3 JIOMOMOIOK PO30JIOBOI KHUCIIOTH
(meron l'inmepa) abo ¢onomerpieto. Peaxmis i3

Mosnoko . . epyM XJopuzaoM. XpomarorpadiyHUi METO..
’ . - CAJNIMIIOBOI KHUCJIOTH, (bepy PHIOM p pad a
KHCJIOMOJIOYHI o . BusnaueHHs BMICTYy OJKUpPY 3a JIOIIOMOTOIO
- OeH301HOT KUCIIOTH, o
IPOJYKTH . po3unny Hony. [IpoOu 3 TBasKOBOIO KHCIOTOIO
- OOpHOT KUCIIOTH Ta OYypH. .
(mpoba ApHonbaa). BuzHaueHHs TyCTHHM, BMICTY
Po3Benenns BOJIOIO.
o KHUPY, CYyXOT0 3aIHILIKY.
[TigminryBaHHs OopoiHa
Kun'satinas Monoka
L OJlaBaHHS pO34YMHY Hoxy. XpomarorpadidHe
[TigmimryBanHss OopomHa abo Hlon P Y AY. AP pag
Cupu . . BU3HAUYEHHS O KUPHMX KHUCIOT. BukopucTtanHs
KPOXMaJIt0, CTOPOHHIX JKHPIB. . .
CEHCOPHHUX METOJIIB aHaNI3y.
Bu3HaueHHs KUPHOKHCIOTHUX Ta MOJEKYISIPHUX
OpM  TPHALIWIIILEPOTIB  XpomaTorpadiuHum
JonaBanus Maprapusy, bop p HHep p rp'(i) .
Kupu .7 | METOJIOM, MOPIBHSAHHS pe3yibTaTiB 13
KOKOCOBOT0, TAJIbMOBOT'O JKUPIB . . .
PEeLenTyporo JOCTiIKYBaHUX KUPIB Ta OJIIH.
[ToBHa ab0o w4acTkoBa 3amiHa
OUTHOTO CIUPTY Ha TeXHIYHUH. | BuzHaueHHs BMICTY CUBYIIHHUX mace,
AJIKOTOJIbHI Po3Benenns BO/1010. | hypdypoiry. BumiproBanus CIIUPTY
Haroi HenoBknanenus OKpEMUX | CHUPTOMETPOM. Busnauenns OKpeMHX
KOMITOHEHTIB a00 iXHs 3aMiHa. | KOMIOHEHTIB 3T1IHO 13 PEIEeNnTypOIo.
Ha CyporaTH
JlonaBaHHs €TWUIIOBOrO CHUPTY
a00 BHKOPHCTAaHHS KOHBSIYHOTO . "
BukopucranHs MiKpOKOJIOHKOBOI Xpomarorpadii.
CIIUPTY. JonaBanHs ity . .
KoHbsx BusHauenHs BMmicTy rekco3. BusHaueHHs BMICTY
PO3BEAECHOTO KOHBSIKY . :
OapBHUKIB Ta apOMaTHU3aTOPIB.
ApPOMAaTUIHHUX PEUYOBHH,
OapBHUKIB
Buxopucranus HesKICHOI | BU3HaueHHs BMICTY OKpeMHX BYTJICBOZIB 1
Muso CHUPOBHHHU (HECONIOPKEHUX | aMIHOKHMCIIOT, @  TaKoX  OpraHOJENTHYHO.
Marepiais). CkopouenHs | BumiproBannst 00'emy. Bu3HaueHHS BMICTY CyXHX

TepMiHy OpomiHHs. Po3BeneHHs

pedoBuH abo0 301u. Busnauennss pH Busnauenns
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BOJIOIO. JonaBanas
NiHOYTBOPIOBAYiB, MITILIEPHHY.

BMICTY TUTIIIEPHUHY.

[TindapoboByBanHs. Po3BeneHHs
BOJOIO  (pO3CHpOIUICHHS) 1
HACTyIHE JOJaBaHHS CIHPTY,

Busnauenns ~ OGapBHHUKIB  XpomaTorpadidyHuM
MeTo oM. Busnauenns 3omu. BusnadeHHs BMiCTY

Buno ETHJICHTJTIKOJIIO, JEKCTPHUHY, . :
N . . rininepuny. Buznauenns smicty SO3 Busnauenns
KyxoHHOI comi. [lleGmizyBaHHs .
) BMmicTy Al,O3

(TomaBaHHS — TUIILEPUHY)  Ta

rincyBanHs (MOJIOZOrO BUHA).

Poseenennss Bomoro JlomaBaHHsA

IyKPOBOTO cupony, | BusHaueHHs MoOHO- 1 JucaxapuaiB METOJOM
Coxku IHBEPTOBAHOTO nykpy, | BEPX Ta ra3oBoro xpomarorpadieto. Busnauenus

OapBHUKIB, KOHCEPBAHTIB, COKIB
HU3BKOTO TaTyHKY.

BMICTy OapBHHKIB. BU3HaueHHs KOHCEpBaHTIB.

Menena xaBa

JlonaBaHHs 3€pHOBHUX KYJIBTYP
Ta KOJYHIB. JonaBanus
[IUKOPIf0, TMAaJCHOTO  IYKPY.
Apomaru3allis KaBH.

JlomaBaHHsT pO34YMHY HOIy Ta XJIOPHOrO 3aji3a
(nns BUSIBIEHHS K0yaAiB). Peakuis 3 ¢eniHroBoro
pinuHOI0. BH3HAueHHsS BMicTy KOQEIHY Ta 30JIH.
MikpocKortiuHi JIOCIIIKEHHS. Busnauenus
BMICTY apOMaTH3aTOPIB.

AJIKOTOJIBHI,
0€e3aJIKOr0JIbHI1
Hamoi

BuKOpUCTaHHSI ~ CHMHTETHYHUX
OapBHUKIB 1 apOMaTH3aTOPIB.

Buszauenus BMICTY OapBHUKIB. Meron
BU3HAYCHHS CHHTETUYHUX OapBHUKIB IPYHTYETHCS
Ha 3MiHI pH cepexoBuina nuIAIXoM J0AaBaHHS
Oy/Ab-SKOTO JIy’)KHOTO PO3UYMHY B 00’e€Mi, SKHI
nepesuilye o06’em Hamorw. Ilpm 3miHi  pH
CepelloBUIlla HATypajibHI OapBHUKH YEPBOHOTO,
CHUHBOTO, (DIOJIETOBUX  KOJIbOPIB  3MIHIOIOTH!
4YepBOHUN — Ha OpyaHuil CuHIA, CHHIM Ta
¢ionetoBuit — Ha uyepBoHHMH Ta Oypmil. Komip
CUHTETUYHUX OapBHUKIB B JIY)KHOMY CEpEIOBHIII
HE 3MiHIO€ThCA. JKOBTHIA, dKOBTOTapsUMii, 3€IeHUI
KOJbOpHU (KapOTUHOINU, XJOPO(DIIN) B JTYy’)KHOMY
CEpeNOBHIII MICAS KHWIT SATIHHS 3MIHIOIOTHCS:
JKOBTUM, IKOBTOTApsidMii — 3HEOAPBIIIOIOTHCH,
3eJIeHUi — cTae OypuM ab0 TEMHO-3€JIEHUM.




KoeginieHTn (i3M4HOI AKTHBHOCTI NPHU Pi3HUX BUAAX JiSIJIBHOCTI

JTONATOK T
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Bun gistmeHOCTI [Toxa3zuuk Bun nistimeHOCTI [Toka3zuuk
K®A K®A
K q K | U
1 2 3 1 2 3
1.Hasuanvua oisnvuicme 3. Beoenns oomaunvo2o
2ocnodapcmaea
1.1. ITpakTu4Hi 3aHATTS 3.1. Jlerke npubupaHHs 2,7 |27
a) mabopaTopHi 2,7 12,6 |3.2. [lpubupanus 3 3,3 |3,7
MTOMIPHUM HaBaHTAXCHHSIM
0) cemiHapChKi 1,9 1,8 |3.3. [TlinmiTanHs Oy IMHKY 35 [35
1.2. HaBuaiabpHO- 3.4. IligmiTaHHS TTOABIP'S 3,1 |3,0
JOCHIAHUIIbKA poOOTa
a) mpoBeAeHHs XiMiyaux | 2,6 | 2,5 | 3.5. [Ipanns ogexi, 25 |3,3-
aHaJI31B O1IM3HH 4.4
0) npubupanus podouunx | 2,2 |2,0 |3.6. Murra nocyny 16 |15
MICIIb ITICIIST
CKCIICPUMEHTY
B) 0OTOBOPEHHS 22 (2,1 |3.7. dornsag 3a MiTbMH 2,2 | 2,7
HAyKOBHUX MPoOsIeM
1.3. Po6ota Ha 1,7 1,6 |3.8. IIpuroryBanns ixi 18 |22
KOMIT'TOTEepax
(omeparopchbka) cuasiaa
T€ CaMe CTOSIYH 2,7 12,6 |3.9.1Ipunbanns ToBapis, 3,5 |4,0-
IIPOJTYKTIB 4.6
1.4. JIexmi 20 (1,9 |3.10. Murts mgnoru, ctig, | 3,3 | 3,7
BIKOH
1.5. ITinroToBKa 10 4. IlepemimieHHS
3aHATh
a) untanHs HaByansHoi | 1,6 | 1,6 |4.1. XoxinHa mo gomy 25 |24
JiTepaTypu
0) mepersi HayKOBOi 1,8 | 1.7 |4.2. llporynsuHka: noBineHa | 2,8 | 3,0
JiTepaTypu
B) pebepyBaHHS 2,0 | 1,9 |[4.3.VY 3BuuailHoMy TemIi 32 (34
HAYKOBOI JITepaTypH
2. Ocobucma cicicna, 4.5. Y ropy (IOBLJIBHO) 2,8 (2,3
CcamMoo0Cy208)8aHHSL
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a) yMUBaHHS 16 |15 |4.6.Y ropy B3BuuaitnHomy |3,6 |3,4
TEMIII

0) mymr 1.8 | 1,7 |4.7.Y ropy B LIBUAKOMY 75 6,6
TEMII1

B) OJIsITaHHS, 19 (1,8 |4.12. Xoas0a mo cxomax 6,2 |6.1

pO3JIATaHHsI, B3YBaHHS

I') NPUHOM TK1 CUASTIN 15 [1,3 |4.13.I3naB TPaHCIIOPTI 1,7 |15

PykominsHUIITBO BunmmBanus 15 |15

[urTsa 1,5- | 1,9- | B's3auns 19 |20

3,0 [30
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TOJATOK ]I
HABYAJIBHA ITPOI'PAMA

aucuumiing OITH 1 «XapyoBa ximis»
I. MeTa Ta 3aBJaHHA HABYAJBLHOI JUCIUILIIHA

XapyoBa XiMis — HaykKa @po XIMIYHMHA CKJIaJ XapyoBUX CHCTeM (CHpOBHUHA,
HamiBpaOpHuKaTH, TOTOBI 10 BXXKUTKY XapuyoBl MPOJAYKTH), HOTO 3MIiHM B XOJI TEXHOJOT1YHOTO
MOTOKY IiJ] BIUIMBOM pi3HUX (PakTopiB ((pi3muHMX, XIMIYHHUX, O10XIMIYHUX ). JUCIUIUTIHA BUBYAE
B3a€MOJIII0 CTPYKTYpPHU 1 BJIACTUBOCTEH XapyOBHX PEUYOBHH, BIUIUB Ha BIACTUBOCTI Ta XapyoBY
[IIHHICTh MPOAYKTIB XapuyBaHHS.

Meta: QopmyBaHHS Cy4acHUX HAYKOBHUX YSBJIEHb IPO XapuyBaHHS JIOAWHM, SKi
BBAXKAIOTHCS OJHHUM 13 HAMBAXKIUBININX JOCSATHEHb XapuyoBOi XiMii, 3aKpIIJICHHS y CB1AOMOCTI
CTYACHTIB  HeoOximHocTi 3a0e3medeHHss 30alaHCOBAaHUM  EKOHOMIYHO  PEHTaOeIbHUM
XapuyyBaHHSM YCiX TPyI HaCcEICHHS.

3aBnaHHs: (OPMYBaHHS Yy CTYICHTIB HEOOXIIHOTO PiBHS TEOPETUYHOI Ta MPAKTHYHOI
MiJTOTOBKU JIJIi BUKOPHCTAaHHS y MaWOyTHIA TPAaKTUYHIA ISUTBHOCTI 3HAHB IMOAO0 XIMIYHOT
OPUPOAM OCHOBHUX PEUOBUH, IO BXOIATh JO CKJIaay KHUBUX OpraHi3MiB, a TaKOXK
O3HAllOMJIEHHS 3 XIMIYHUMHM TIEPETBOPEHHAMHU OILIKiB, BYIJIEBOMIB, JIMiJiB, MiHEpAIbHUX
€JIEMEHTIB Y MPOIEC] KUTTEISUIBHOCTI JIIOAWHU, 13 POJUTIO BITaMiHIB Ta ()EPMEHTIB Yy LUX
npolecax, IPUHIUIIAMH 3JOPOBOTO CIIOCO0Y KHUTTS Ta METOJaMH PalliOHAILHOTO XapuyBaHHS.

VY pe3ynbTari BUBUECHHS HABYAJIBHOI TUCIUILIIHUA CTYEHT MOBUHEH

3HATH:

O 0COOJMBOCTI XIMIYHOTO CKJaJy pOCIMHHOI Ta TBapUHHOI CHUPOBHUHU B
MOPIBHSJIBHOMY aCIeKTI;

o OynoBy, BIacTUBOCTI, 010JI0T1UHE 3HAYEHHSI MAKPOHYTPIEHTIB Ta MIKPOHYTPIEHTIB,;
o 00OMiH O1KiB, BYTJIEBOIIB, JMi/IiB B OpraHi3Mi JIOANHH,
O MeXl B3a€MO3aMiIHHOCTI MaKpOHYTPI€HTIB;
O YHHHHKH, AKi 00YMOBIIOIOTH SIKICTh XapuOBOi CUPOBUHM Ta TOTOBOI MPOAYKIIIT;
O TEOPEeTHUYHI OCHOBM PalliOHAJILHOI'O XapuyBaHHS.

BMITH:

O BHUKOPUCTOBYBAaTH 3HAHHS MpO XIMIYHHUN CKJaJl CHPOBMHU Ta CHocoOu Horo
nepepoOKH JUIsl MPOTHO3YBAHHSI IKOCTI TOTOBOTO MPOJIYKTY;

O POOUTH BUCHOBKH, IOJI0 O€3MIEYHOCTI XapuOBOTO 00’ €KTY, SIKUH JOCIIIKY€EThCS;
CKJIaJJaTH Xap4oBi paIlioHH.

I1. 3micT HABYAJILHOI JUCIHHUILIIHA
Beryn

XiMisl XapyoBHX MPOAYKTIB 1 XapuyBaHHs JtoauHu. Knacudikaimis cydacHUX HpOAYKTIB
xapuyBaHHs. OCHOBHI HampsIMKH XapyoBOi XiMii. XapuyBaHHS 1 KHUTTEIISUIBHICTh OpraHi3My.
OOMiIH pedoBHH, eHeprii 1 *kUTTS TpaBHa cucTeMa Ta IMyHITET. XIMIYHUHN CKJIaJa Ta XapuoBa
IIHHICTh MPOAYKTIB XapuyBaHHs. 3HAYCHHS XapuOBUX PEUOBHH.

3Ha4yeHHs Xap4yoBoi XiMii 171 (axiBIiB y rajrys3i roTeIbHO-PECTOPAHHOI CIIPaBU B MPOIIECi
IpaMOTHOTO 1 6€3MeYHOr0 BUKOPHCTOBYBAHHS MPOYKTIB XapuyBaHHS.
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Tema 1. OcHoBH 3arajbHOI XiMil

OcHoBHI MOHATTS Ta 3akoHU xiMmii. bymoBa aroma. XimiuHuii 3B'30K 1 OyZOBa MOJICKYI.
Knacudikanis Ta HOMEHKIaTypa HEOPTaHIYMX CHONYK. XiMiuHa KiHeTHKa. XiMiuyHa piBHOBara.
[ppomnis coneit. di3uyHI Ta XiMiUHI BIACTUBOCTI BOJIM Ta Jhoay. Boxa, i ¢i3wuHi Ta XiMiyH1
BrnactuBocTi. [ucomiamis Boau. BogHeBuii mokazuuk pH. Poszumnum. [liarpama crany BoJu.
bynoBa monekynu Ta BracTuBOCTI BoAu. B3aemonis Bosa — po3unHeHa pedoBuHa. CTpyKTypa Ta
BJIACTUBOCTI JIbOJly. BinbHa Ta 3B’s3aHa BOJIOTa y XapyoOBUX HPOAYKTaX. AKTHUBHICTb BOJH.
[30Tepmu copOItii. AKTUBHICTD BOJIM Ta CTa0LIBHICTh XapUYOBHUX MPOAYKTIB. METOIM BU3HAYCHHS
BOJIOTH y Xap4OBUX NMPOAYyKTaX. BU3HaYeHHs 3arajlbHOrO BMICTY BOJIOTU. BHU3Ha4YeHHs BIIBHOT
Ta 3B’s3aHOI BOJIOTH.

Tema 2. OcHOBH HeopraHi4Hoi Ximii

Ximist s-ememeHTiB. Ximist p-enementiB. Mertamu. Xiwmis d-enemenTtiB. KowrmekcHi
cronyku. MiHepanbHi pedoBUHHU. Ponb MiHEpanbHHX pPEUOBMH B OpraHi3Mi JIFOAMHU.
MinepanpHuil CKJIaJ OCHOBHUX MPOAYKTIB XapuyBaHHS. MiKpOeJIeMEeHTH B OpraHi3mi JIIOJIUHHU.
Knacudikaiis Ta xapakTepucTuka OKpEMUX MaKpo - 1 MIKpOEJIeMEHTIB. BIuiiB TexHOIOr4HOT
00poOKM Ha MiHEpaNbHUN CKJIaJ MPOJYKTIB XapuyBaHHS. MeTOAM BHSBJICHHS MiHEpaIbHUX
CIIOJYK.

Tema 3. OcHOBH aHATITHYHOI XiMil

OcHoBu sikicHOro aHamizy. I'pynmu kaTioHiB Ta aHioHiB. OCHOBM KUIBKICHOTO aHami3y.
['paBiMerpuunuii Meron aHamizy. Tutpumerpuyni meronu aHamizy. Di3uko-XiMiuHI MeToaAM
aHami3zy.

Tema 4. OcHoBH (i3UYHOI TA KOJIOIIHOI XiMil

EnexTpoxiMiyHi BIACTUBOCTI MoJieKyJ. MixkmonekynspHa B3aeMoJliss. OCHOBHI MOHSTTS,
TEepMiHM TepMojauHaMiki. [lepmuii 3akoH TepMOAMHAMIKM. 3aKOHHM TepMoXiMii. XimiuHa
piBHOBara. EnexTponHi noteHuianu. XiMiuHi jgkepena crpyMmy. Koposis meraniB. Exexrpomis.
[[IBuaKicTh XIMIYHUX peakiii. 3alleXHICTh MIBUIKOCTI XIMIYHOI peakIlii BiJl TeMIepaTypH.
Karaniz ta karamizatopu. IloBepxHeBi sBuma Ta azncopOuiiiHi piBHOBaru. OcoOIMBOCTI
KOJIOITHOTO cTany pedoBuHU Knacudikamis xomoimaux cucteM. MeToau i yMOBH OJEpKaHHS
qucnepcHux cucteM. OCHOBHI BJIACTUBOCTI JMCIIEPCHUX CHUCTEM. ArperatHa CTIMKICTb.
Koarynsamis. CTpyKTypOyTBOpEeHHS y AMCIEpCHUX cHucTeMax HamiBKosoinHI Ta pO3UMHH
BUCOKOMOJIEKYJISIPHUX CHOIYK.

Tema 5. OcHoBu OioopraniuHoi ximii

Teoperuuni ocHOBU opraniyHoi Ximii. Byrnesogni. Knacudikamis. @i3uuni Ta XimiuHi
BJIACTUBOCTI.

OcHoBH xiMmii Tigpokcu- Ta okcocnonyk. Kiacudikamisi, HOMEHKIaTypa CHHUPTIB Ta
¢denoniB. XiMiuHI BIACTUBOCTI CIUPTIB 1 peHomiB. bararoaToMHi ciupTH SK IIYKpO3aMIHHUKU.
®eHonu K aHTHOKCHIAHTH. DEHOITBHI CITOTYKH POCITMHHOTO TTOXOKEHHSI.

Knacudikariis, HOMEHKIATypa ajbAeTifiB 1 KeTOHIB. XiMiuHI BIACTUBOCTI ajbAETidIB i
KkeToHiB. KapOOHIJIbHI CIIOTYKH — pEUOBHUHH apoMary.

KapOonoBi kucnotu. Xapuoi kucinotd. Kiacudikamis, HOMeHKIaTypa. XiMidHi
BJIACTUBOCTI KHUCJIOT. XapuoBi KUCIOTH Ta KUCIOTHICTh MPOAYKTIB. Perymsitopu KHCIOTHOCTI
XapYOBUX CHCTEM. Xap4oBi KUCIOTH B XapuyBaHHI. MeTOIM BU3HAYEHHS KHCJIOT B XapUOBHX
IPOAYKTAX.

Tema 6. AMinu. HiTporeHoBMicHI rereponuKJIiYHi ClIOJYKH. AMIHOKHUCJIOTH
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Knacudikanis, HoMeHknarypa. XimiuHi BiacTuBocTi amiHiB. IloHsATTS mpo nia3zo- Ta
a30CTIONIYKH, a300apBHUKH. [IOHATTS PO HITPOTEHOBMICHI IeTEPOLUKIIIYHI CIIOTYKH.

Knacudikamis, HoMeHKIaTypa. EceHIianpHI Ta HEECEHIiadbHI aMIHOKHCIOTH. XIiMIidHi
BJIACTUBOCTI aMiHOKUCIOT. [ToHATTS npo nentuau. ByoBa nenTuIHOTO 3B S3KY.

Tema 7. Bisiku, iX nepeTBOpeHHs NPHU 30epiraHHi Ta nepepoodui CHPOBUHU

SkicTe ixi. binku y xapayBansi. [lonstts npo dpepmentn. [Ipodiiema 6ikoBoro nedinury
Ha 3emuti. BikoBo-kanmopiiiHa HeTOCTATHICTD 1 11 Hacmiaku. Xap4yoBi aneprii. AMiHOKUCIOTHUN
ckian OUIKIB Ta ix (yHKHiT B opraHizmi. XapuoBa Ta OioJjoriuHa MiHHICTH OUIKiB. Bymoma
nenTuaiB 1 OuikiB. Di3ionoriuaa posb mentuaiB. [lepBuHHA CTpyKTypa OiLTKOBOI MOJEKYIIH..
Bropunna crpykrypa. Tperunna ctpykrypa. YUeTBepTHHHA CTPYKTYpa O17IKOBOI MOJICKYJIH.

bBinku xapuyoBoi cupoBuHU. [TiABHUINIEHHS XapuoBOi Ta KOPMOBOI IIHHOCTI OLJIKIB 3€pHA Ta
IpoAYKTIB 3 HbOro. HoBi hopmu 6iKoBOTO XapuyBaHHA. 3MiHH OUIKIB IpU mepepoOili XxapuoBoi
CUPOBMHU B TOTOBI NpPOAYKTHU, a TakoX mpu 30epiranHi. OCHOBHI BIACTHBOCTI OINKiB 1
aMIHOKHUCIOT (TiApaTalisi, AeHaTypallisi, TiHOyTBOPEHHS, MEaHOINIMHOYTBOPEHHS) Ta iX pojib B
TEXHOJIOT11 XapuOBUX MPOTYKTIB.

Posnag OinkiB B IUIYHKOBO-KUIIKOBOMY TpakTi JtoauHU. Mertaboni3m OiIKiB Ta
aminokucioT. Hykieinosi kucnotu. Cunres Oinka.

Tema 8. ByriieBoan B CHpOBHHI Ta NPOAYKTAX Xap4yBaHHA

3aranpHa XapakTepucTHKa ByrieBoiB. Monocaxapuau. [lomicaxapumu. disionoriuaa poib
BYIJIEBO/IB. 3acBOIOBaHI 1 HE3aCBOIOBaHI BYIJIeBOAW. IlepeTBOpeHHsSI BYIJIEBOMAIB TIpU
BUPOOHHUIITBI Xap4yoBUX MpOAyKTiB. ['impomi3 ByrmeBoxiB. [Ipomecu OpoIiHHS Ta OKMCHEHHSI.
OyHKIIIT MOHOCAXapuAiB, OJIIrOCAXapyIiB 1 MoJicaXxapuIiB y XapyoBUX Npoaykrax. Kpoxmais.
['nmikoren. Ilenronosza. I'eminentonos3a. [lekTnHOBI pedoBUHH. BMicT ByrieBOAIB y POCIMHHIN
CHPOBHHI Ta MPOJYKTaX XxapuyBaHHs. ByrieBogHeBuit oOMiH.

Tema 9. Jlinigu (;kmpu Ta 0J1ik)

bynosa ta cknan nminiaiB. JKMpHOKUCIOTHUM CKjaa ojiil Ta »kupiB. BmicT B pocnuHHIN Ta
TBapuHHIN cupoBuHi. [IpocTti Ta ckinaani miniau. Jlimiau, gKi 34aTHI Ta HE 3/1aTHI 10 OMHJICHHS.
Amunrminepuan. Bocku. Tmikomimigun. ®docdhominmigu. 3amacHi mimigu. Poimbs B xapuyBaHHI.
CrpykrypHi ainian. OOMIH JiMiiB.

Jliniiyu B CUPOBUHI Ta XapyoOBUX NMPOJYKTaxX. XIMIYHUNA CKJIaJ Ta OCHOBHI (DYHKIIT JIiITi/iB.
ITpocti Ta cknagui ainiau, pocdominian. Ecenuianbhi BUI kUpHI KUCIOTUH. CyNyTHI peYOBUHU
XKHPIB — CTEPOiIH, MIrMEHTHU Ta iX POJIb B XapUOBUX TEXHOJIOTisX. OCHOBHI KOMIIOHEHTH CHPOTO
KHUpy. XapuoBa IIHHICTH OJii Ta JXupiB. Q-6 Ta -6 NOJIHEHAaCHYEH! >XHUPHI KHUCIOTU
[lepeTBOpeHHs nimiJiiB MijJ Yac BUPOOHUIITBA MPOJIYKTIB XapuyBaHHs. KanopiliHicTh XapyoBHUX
npoaykTiB. KoedinieHT edekTrBHOCTI MeTabomi3alii ecceHIianbHuX XupHUX kucinot (KEM).

Tema 13. Bitaminn
Bonopozunnni BiTaminu. XXKupopo3unnHi Bitaminu. Croiyku, mo OJM3bKI 10 BITaMiHIB.
Posib BiTaMiHIB y Xap4yBaHHI Ta TEXHOJIOT].
Bitaminizanis npoayKkTiB Xxap4ayBaHHs. Bitaminu Ta 310poB’s.

Tema 14. Xap4ogi Ta 0ioJI0riYHO aKTUBHI 100aBKH, apOMATU3ATOPH
3aranbpHi BIZIOMOCTI TIpo xap4uoBi 1o6aBku. Buznauenns. Knacudikaris. 3aranpai miaxoau 10
Mmig00py TEXHOJIOTTYHMX 100aBOK. besmeka xap4yoBux no00aBok. PedoBHMHHM, 11O MOKpAIIyIOTh
30BHIIIHIA BHUIJIAL XapyoBUX MPOIYKTIiB. XapyoBi OapBHUKU. PedoBUHM, IO 3MIHIOIOThH
CTPYKTYpY Ta (i3MKO-XIMIYHI BIACTUBOCTI Xap4OBUX MPOAYKTiB. 3ryllyBayi Ta rejeyTBoproBayi.
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Emynbraropu. Pe4yoBuHHM, $Ki BIUIMBalOTh Ha CMaK Ta apoMaT XapyoBHUX IPOJYKTIB.
[Tizcomomxyroyi pedoBUHU. ApoMaTH3atopud. XapuoBi J00aBKH, IO MOCWIIOIOTH Ta
MOUGIKYIOTh CMaK i apomar. Xap4oBi JOOABKH, sIKi CIIOBIIBHIOIOTh MIKpOOiOJIOTIYHE Ta OKHCHE
NICYBaHHS Xap4OBOi CUPOBUHHM 1 TOTOBUX MpoayKTiB. KoHcepBanTu. TexHomorii KOHCEpBYBaHHS
Ta 30epiraHHs MPOIYKTIB XapuyBaHHI. AHTHOI0THUKH.

bionoriuno aktuBHiI no6aBku (BAJl) mo ki B cydacHiii wytpimioiorii. Kmacudikaris.
[TepenymoBu po3pobok i BukopuctanHs BAJI. Bumorm # BigHomenHs a0 BAJl B pi3HuX
kpainax. [loGiuni edpextn BAJl. OcHoBHi BimMinHOCTI Mk BAJl Ta jikapcbkumu 3acobamu,
BA/I Ta ixeto.

Tema 15. Be3nexa xapuoBuX NPOAYKTIB

Krnacudikarrist 9y>kOpiIHUX PEUOBHH Ta MUISXU iX MOCTYIUICHHS B MPOAYKTH. HaBKonMIIHE
CEpeIOBUINE — OCHOBHE JDKEpeNo 3a0pyJHEHHS CHPOBHHH 1 XapyoBUX MPOAYyKTiB. Mipa
TOKCHUYHOCTI pEYOBUH. 3a0pyIHEHHs PEYOBMHAMH, $IKI 3aCTOCOBYIOTHCS B POCIMHHUIITBI.
3a0pynHEHHs. NPOAYKTIB XapuyBaHHS pPEYOBHHAMHM, SKI 3aCTOCOBYIOTHCS y TBAPUHHULITBI.
[Tpupoani TokcuKaHTH. bakTepisyibHi TOKCMHU. MIKOTOKCHMHU. MeToau BU3HAYEHHS
MIKOTOKCHHIB 1 KOHTpOJIb 3a 3a0pyqHEHHSM Xap4yoBUX NpoaykTiB. danmpcudikaris: acmekT
Oesnekn. ['eHeTmyHO MOAM(IKOBaHI TPOAYKTH XapdyBaHHs. HeBU3HaAUeHICTh OJIM3BKOI,
TATBHBOI Ta TATEKOCSHKHOT HeOe3mek nmpoaykTiB xapuyBanHs 3 [MO. XapuoBi aeprii.

[TpryraM TICYyBaHHS Xap4oBUX NPOAYKTiB. OCHOBHI crlocoOu 30epiraHHsl Ta KOHCEPBYBaHHS
IUIO/IB Ta OBOYiB. 30epiraHHs OBOYIB Ta IUIOAIB y CBiXOMY Burisiai. [Ipunmunm 36epiranHs.
Tumnu cxXoBWII JJIsi OBOYIB 1 rutoniB. 30epiraHHs OCHOBHUX BHJIIB OBOYIB. 30epiraHHs B yMOBax
aKTUBHOI BEeHTWIAIIl. 30epiranHs iofiB. Tapa IS TIOAOBO-OBOYEBUX KOHCEPBIB. 3araibHi
npolecu KOHCepBYBaHHSA. BuUMOru 10 TexHOJIOrii KOHCEpBYBaHHS 3 BpaxyBaHHSIM HeOe3MeKu
6otynizmy. KBaleHHs Ta COJIIHHS OBOYiB, BAMOYYBaHHS IJIOIB 1 sATi. MapuHyBaHHS OBOYIB Ta
T10/1iB. BUpOOHHUIITBO TIIOA0BO-ST1IHUX COKIB.

Tema 16. HaykoBi 0cHOBH panioHAIbHOI0 Xap4yBaHHA

@D1310J10T14HI aCMEKTH X1Mil XapuOBUX PEYOBHH. XapuyBaHHS 1 TpaBieHHs. OCHOBHI Ipoliecu
TpaBieHHA. CXeMH MpoLeciB TpaBJIE€HHS MaKpOHYTpieHTIB. Meraboii3M MaKpOHYTPIEHTIB.
Teopii 1 koH1enuii xapuyBaHHs. OCHOBHI NPUHIUI PalllOHAJILHOTO XapuyBaHHs. PekoMeH10BaH1
HOPMH CIOXHMBAHHS XapyoBHX PEUOBMH Ta eHeprii. XapyoBUil palioH Cy4yacHOI JIFOJMHH.
OcHoBHI Trpynu xap4yoBuxX mpoaykTiB. Konuenmis 306anaHcoBaHoro xapuyBanHs. Konuemmii
3I0pOBOTO  XapuyBaHHs. @DYHKIIOHAJIbHI I1HTPENIEHTH Ta MNPOAyKTH. Hopmu KOHTpoIIO
xapuyBaHHs. MOJIHI I€TH Ta palioHabHE Xap4yyBaHHS.

Tema 17. MeToau aoc/iigxeHHs IKOCTi CHDOBUHHM Ta XapYOBHUX NPOAYKTiB
Metoau MOCTIDKEHHS] MiHEpATbHUX PEUYOBHUH, OUTKOBHUX PEUOBHH, JIMIAIB, BYTJIEBOIIB
CHPOBHHH Ta XapYOBUX MPOIYKTIB.
Tema 18. Ykpaincbka HapoAHa Ta TpaguliliHA KYyXHi.
JlikyBa/ibHe Xap4yBaHHA

Ictopiss ykpaiHcbkoi KyxHi. Tpagumiiina kyxHs. Penentu koszanbkux crpaB. Penentu
CBSITKOBHX CTpaB 1 TEXHOJIOTIi mpUroTyBaHHs Dxi. CyyacHa ykpaiHchka KyxHs. OCHOBHI criocoOu
npurotyBanHs Dki. CMakoBi BIIUYTTS Ta 1HIL MOKa3HUKH AKOCTI Dki. Hamoi.

JlikyBanbHe Ta npodiTakTH4He XapuyBaHHS. Dka sk (apmakonoriunmii daktop. Kopuchi
MikpoOu. Crioci0 xapuyBaHHS 151 3a0€31eYeHHST HOPMaJIbHOI KUTTEAISUTBHOCTI opranizmy. Poss
XapuyBaHHs JUId TONEPEDKEHHS  3axBOproBaHb. JlieTMuHe XapuyyBaHHsA. TexHousoris
INPUTOTYBaHHS AIETUYHUX CTpaB y JOMalIHIX yMmoBax. [lomepelkeHHs Xap4oBOIO OTPYEHHS.
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JlikyBanmbHEe XapuyBaHHS IPH PI3HUX 3aXBOPIOBAaHHAX. XapyoBi MPOAYKTH Ta iX poib Y
panioHaJbHOMY Ta JIIKYBJIbHOMY Xap4yyBaHHI.
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