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HEPEAMOBA

JIabopaTOopHO-TIPAaKTUYHI 3aHATTA € OOOB’A3KOBUM BHJIOM HAaBUAIBHOTO
IpOIECy, SKUH JO03BOJSIE CTYACHTAM 3aKpIMUTH TEOPETHYHI 3HAHHS OCHOBHOTO
Marepiany JekuiiHoro kypcy. ®izionioriss pocimH — sK (QyHIaMEHTalbHa Hayka
MOB’5I3aHAa 3 KIACUYHOIO OIOJIOTIEI0, a K EKCHEpPUMEHTAbHAa — 3 MPaKTUKOIO
CLTBCBHKOTO TOCIIOIaPCTBA, TOMY BHKJIAJaHHS I[bOTO Kypcy mependadae 000B’I3KOBE
BUKOHAHHS TICBHUX TNPAKTHYHHX 3aBAaHb. BaXJIMBUM MOMEHTOM Yy TIPOBEICHHI
7ab0paTOpHUX 3aHATH € MOETHAHHS HABYAIBHOTO TPOIIECY 3 HayKOBOK poOOTOI0, a
TOMY TNEpeBaXHY OUIBIIICTh Ja0OpaTOPHUX pOOIT HEOOXITHO BUKOHYBaTH Ha
CTaHJAPTU30BAHUX JIOCHITHUX POCIMHAX, 3 BUKOPHUCTAaHHSM CYYacHHX METOIB
AocHipKkeHb. HamarompkeHi, TakuM YHWHOM, JIaOOpATOPHO-TIPAKTHYHI 3aHATTS
CTUMYJIIOIOTh IHAUBIAyaJIbHY pOOOTY CTYACHTIB, MIABUIIYIOTh iX I1HTEpEC [0
KOHKPETHUX TMHUTaHb (DI310JIOTI] POCIHUH, CHPHUSIIOTH KpalioMy OBOJIOJIHHIO
MarepiajJoM JIUCHMIUIIHM Ha TIACTaBl CBIIOMOTO 3aCBOEHHS Ta  BIACHUX
EKCIIEpPUMEHTATBHUX PE3YIIbTATIB.

J1o x0kHOT 1a00paTopHOi POOOTH MOJIAETHCS KOPOTKE TEOPETUYHE MOSCHEHHS 1
METOANYHI BKa31BKH 11010 BUKOHAHHSI, @ TAKOXK IMOCTABJICHI KOHTPOJIbHI 3alTUTaHHS
JUTSL CAMOCTIHHOTO OTIPAIIFOBAHHS.

PiBeHb TeOpETHUYHOT MIATOTOBKH JIO0 3aHATH MEPEBIPSIETHCS NMIISTXOM OMUTYBAHHS
nepes MmoyaTkoM BUKOHAHHS POOIT Ta i Yac 1HAMBIAyaIbHUX O€cia 31 CTyJACHTaMHU.
[Ticis BUKOHAHHS KOYKHOTO 3aBJaHHS BUKJIaJa4 MepeBips€e sKiCTh poOOTH 1 3HAHHSA 1i
TEOPETUYHOTO 3MICTY, ITICIIS YOTO MIAMKUCYE 1 3apaxOBYe ii BUKOHAHHS.

Memoro eusuennsn naguanvhoi oucuyuniinu «Dizionozia pociun» € MisHAHHSA
3aKOHOMIPDHOCTEH KUTTEBUX (YHKIIH POCIWH, PO3KPUTTA IX MEXaHi3MiB,
dbopMyBaHHS YSBJICHHS PO CTPYKTYPHO-(DYHKITIOHAJIBHY OPTaHi3allil0 POCIMHHUX
CUCTEM PI3HUX PIBHIB Ta BUPOOJICHHS IIJISAX1B KEPYBAHHS POCIUHHUM OPTaHI3MOM.

OcHo8HUMU 30460AHHAMU 6UEUEHHA HAGUATbHOT OUCUUNIIHU €:

o 3aKpIJIEHHS 3HaHb MIOJ0 TEOPETHUYHHX 3acaj] (Hi31010ro-010XIMIYHUX

MPOIIECIB Ta MEXaH13MiB, 110 JIEKATh B OCHOB1 JKUTTEAISUIBHOCTI POCIINH;



o OTIpAIlfOBaHHS MPAKTHYHOTO JAOCBIAy MIOJO POCTY 1 PO3BUTKY OCHOBHHX
MOP1/1, COPTIB IEKOPATUBHUX, TUIOJIOBO-ATITHUX Ta JIIKAPCHKUX POCIIUH;

. BUBUYEHHS MPOLIECIB BOJAHOIO PEXKUMY Ta MO0 Peryssiii;

o (opMyBaHHS Cy4yaCHUX PO3yMiHb MPO (HOTOCUHTE3 AK (Pi310I0TTUHOT (yHKIIIT,
10 CTAHOBUTh OCHOBY O10€HEPIeTHKHU Ta MPOYKTUBHOCTI KYIbTYP;

o 3aCBOEHHSI YSIBJIEHb MPO META0OJIYHI CHUCTEMH, IO CTAHOBJISITh OCHOBY
KUTTEISIIBHOCTI POCIMH Ta 3a0€3MeuyloTh iX ICHYBaHHS y PI3HOMaHITHUX
yMOBaXx CEepeI0BHUIINA;

o OTpaIlfOBaHHS OCHOB MIHEPAIbHOTO JKUBJIICHHS POCIHH Ta TPaKTHYHE
JOCIIKEHHS 3pa3KiB;

° JeTaTi3yBaTH YSIBJICHHS 100 MEXaHI3MHU CTIMKOCT1 POCIUH J0 /il CTPECOPIB.

Y pesynomami eueuenna nasuanvnoi oucuyuniinu «@Dizionozia pocaun»
CMYOeHm NOBUHEH:

3HATH: 3arajbHl 3aKOHOMIPHOCTI POCTYy Ta PO3BUTKY pPOCIHH; (Pi3i0J0T0-
Ol0XIMIYHI OCHOBM 3aCTOCYyBaHHs JoOpHMB Ta TIpernapariB; HACIHHEBOTO Ta
BEreTATUBHOTO  PO3MHOXXEHHSI  CUIbCHKOTOCHONAPCHKUX,  JIEKOPATUBHUX  Ta
JIKApChKUX POCIWH; POJIb OKPEMHUX MaKpO- Ta MIKPOCJIEMEHTIB Y JKHTTEMISUIBHOCTI
OBOYEBHUX 1 TUIOJIOBUX KYJBTYP.

BMIiTH: CaMOCTIHHO aHaJII3yBaTH HAYKOBY JITEPATypy; MPOBOJUTH MOHITOPHUHT
CTaHy PpOCIMH Ta BHSBISITH NPUYUHM TOPYHICHHS I1X KUTTENISUIBHOCTI
3aCTOCOBYBATH OpraHiuHi, MiHEpajdbHI Ta OaKTepiajdbHI TOOpHUBa 3aJIeKHO Bin (daszu
OHTOTE€HE3y POCJIMH; MPOBOJMUTH IITOTOBKY HACIHHS Ta MOCAJKOBOTO MaTtepiaity 10
MTOCIBY Ta MOCAIKH.

BOJIOJITH HABHYKAMM: 3aCTOCYBAaHHS 3HAHB 13 (Pi3i00Tii pOCIMH 3 OCHOBAMHU

Oioximii y HAyKOBIH Ta OCBITHIN MISUTBHOCTI, a TaKOX JJIS BUPIIMICHHS MPAKTHYHUX
3aBMaHb y chepl BUKOPUCTAHHS, BIATBOPEHHS Ta OXOPOHH CaOBUX HACAKCHD,
dbopMyBaHHS peKpeariiHuX 30H; CHocOo0aMH BETeTaTHBHOTO Ta HACIHHEBOTO
PO3MHOKEHHSI MOJIbOBUX Ta CaJOBUX KYJbTYp; OL[IHIOBATH SAKICTh IJIOMIB Ta HACIHHS

ACKOPATUBHUX 1 IIOJOBHUX KYJIBTYP.



INPABUJIA TEXHIKH BE3ITEKU 1111l YAC BUKOHAHHA
JIABOPATOPHHUX POBIT

1. 1o pobotu B naboparopii HOMYCKAIOTHCS CTYACHTH, SIKI MPOUIIIN IHCTPYKTaX 3
TEXHIKM O€3MeKH Ta pO3MUCAINCA Y BIAMOBIIHOMY XypHaii. POOoTH ciifi BUKOHYBaTH
y cnenonasasi (xamarax). [lim wac poOoTH 3 BeNMUKUMHU 00’€MaMM KOHIICHTPOBAHHUX
KHCIIOT Ta JIYTIiB JOIUILHO JOJATKOBO TAaKOX BUKOPHCTOBYBATH 3aXHCHI OKYJISIPH Ta
T'YMOBI PYKaBHUKH.

2. Tlepen mpoBeneHHSAM JOCTIKEHb HEOOXITHO PETEIhHO BUBUMTH METOJIHKY Ta
niarotyBatu podoue micue. PoOOTy ciii BUKOHYBaTH Tak, 11100 HE 3aBakaTd CycCiny.
Bukonyroun jgocmig  cii  JOTPUMYBATHCS TEBHOI  TOCIIJOBHOCTI — OIeparltiu,
He3arIaHOBaH1 Peakilii MpoOBOAUTH 3a00POHEHO.

3. Ilix yac pobOTH 3 peakTUBAaMU HE MOXKHAa TOpPKAaTUCS OOJIMYYs, OYel Ta
BIAKPUTUX JUISHOK MKipu. PoboTu, moB’s3aHi 3 BHIUICHHSM ras3iB, MNOTPIOHO
IPOBOAMTU JIUINE MiJ BUTSKHOIO madoro. s nmpuroTryBaHHs pO3YUHIB, PEYOBUHU
ciia BimOWpaTH ImImarenaeM, KUIbKICHO MEPEHOCHTH iX y MIpHI CTaKaHM YU KOJIOW.
['0TOB1 peakTHBM HANEKUThH 30€epiraT B 3aKpPUTOMY TMOCYAl 3 €TUKETKaMH, Ha SKHX
MO3HAYEHO Ha3By a00 (OpMyJy CIONYKH, KOHIICHTpPAII0 Ta JaTy IPHUTOTyBaHHS.
3a00pOHSIETHCS TIPAIIOBATH 3 PO30MTHUM IIOCYJIOM, KOPHCTYBAaTHUCS PEaKTHBAMHU 13
0aHOK 0€3 eTUKETOK 200 HEBIZTOMOI'O MOXOKEHHS.

4. Y nabopatopii 3a00pOHEHO BXHMBAaTHU OyAb-IKy 1Ky, Hamoi Ta MaJUTH.
3a00poHEeHO MpOoOyBaTH pPEaKTUBU HA CMaK, BIAUXATH JICTKI PEUOBUHU — BOHU MOXKYTb
Oytu orpyitHuMu. OTpyiiHI Ta BUOYXOHEOE3MeUH1 peyoBUHU Ciin 30epiratu y ceudi.
3MMBaTH 3alMIIKKA PEaKTUBIB Ha3ad Yy CKISHKY 3 SKOi ix Oyno B3ATO — He
JIOTTYCKAEThCS.

4. Jlst BimOOpY KHUCIIOT, JYTiB Ta OTPYHHUX PEaKTUBIB BUKOPUCTOBYBATH IMITIHIPH,
MINeTKA 3 TYMOBOIO TPYIICIO/BATHAM TaMIOHOM a0o0 cCremiaJbHUMH  ITiIeT-
no3aropamu. [Ipm poOOTI 3 iTKMMH PEUOBHHAMM CIIIJT TOAATKOBO OJSTAaTH 3amO0DKHI

OKYJISIpU, TYMOB1 pyKaBUYKW Ta ¢apTyxu. s HarpiBaHHs TOPHOYUX Ta JETKHUX



pEakTUBIB MOTPIOHO KOPHUCTYBATHCS BOASHUMH OaHSIMH, SIKI HE MOYKHA HarpiBaTu Ha
BIIKPUTOMY BOTHI 200 IOOIM3Y MOIyM's.

5. YV BumaAkKy NOTpalIiHHSA HA IIKIPY KHCIOT YW JIYTiB YpaKeHl AUISHKHU CIILJ
HEralHO MPOMHUTH BEJMKOI KUIBKICTIO (CTpyMEHEM) BOAM Ta HEUTpai3yBaTH
BIJIMOBITHUM PO3YMHOM 3 % JIBOBYIJICKUCIOTO HATPitO (MUTHOI COMU) ISl KUCIIOTH,
a00 po3uynHOM 5 % OLTOBOT KUCIOTH JUIsl yTy. Y pasi OomiKy ouell BUKOPHCTOBYBATH
po3urH 2 % OOpHOT KUCIIOTH 1 HETaitHO 3BEpHYTHUCS 70 JTIKapsl.

6. Y naGoparopii moBMHHI OyTH B HASIBHOCTI MIPOTUITOKEKHI 3aCO0U (BOTHETACHUK,
MmiCOK, BOJA), amnTedka /s HaJaHHA TMepIIoi MEAWYHOi JIOTIOMOTH Ta 3aco0u
0COOHMCTOTO 3aXUCTy (TYMOBI PYKaBHUYKHU, 3aXUCHI OKyJyisipu Ta iH). IIlo6 mpuBectu B
airo mopomrkoBuii BoraeracHuk OII-5 Tpeba BUCMUKHYTH YeKy, CIIPSIMYBaTH COILIO HA
BOTOHb 1 HATUCHYTHU TIOPIIEHb.

7. 3ABOPOHEHO:

—TIpallfoBaTy Ha HECIIPaBHOMY OOJIaJHAHH1 Ta MIPU BEHTUJIALLI], 1110 HE MPAIIIOE;
—3JIMBATU NOXKeKeHeOe3MeyH1 piTMHU B KaHAITI3aIlii0, CIIaJII0BATH MaTepiajy;
—~TMPOBOUTH POOOTH y MIPUMIIIIEHHI 32 BIJICYTHOCTI BOTHETACHUKA;

—3anumniaT 0e3 AOTJISALY eJIeKTPOHArpiBaIbHI MpUIain;

—BHKOPHCTOBYBATH HE 32 NMPU3HAYCHHIM 3aCO0M MOKESKOTACIHHS;

—3a BUHUKHEHHS O3HAK TOPIHHS a00 MOXKeXK1 HEOOX1THO:

1. KpukoM «Iloxkerkay MOBITOMUTH YCIX MPHUCYTHIX Y IPUMIIIEHHI;
2. BIJIKJTFOUMTH OOJIaTHAHHS BiJI €JICKTPOMEPEIKI Ha IITUTKY;
3. HETaifHO TIOBIIOMUTH TPO 1€ TOXKEXKHY OXOpoHy 3a Ten. 01, mpu

IIbOMY Ha3BaTH aJpecy, KUIbKICTh MOBEpXiB OymiBii, Miclle BUHUKHCHHS
MOKEX1, 0OCTAaHOBKY Ta HAsBHICTH JIIOJEH 1 Ha3BaTH cBO€ mpi3Buine. [lotim
CTIOBICTHTH BUKJIa/Iaua Ta BXKUATHU 3aXOJH OO0 €BaKyaIlii JIFOIeH, 30epeKeHHS
MaTepiaJbHUX MIHHOCTEH, TaciHHs (JIOKaJi3aIlii) moKexi.
8. Ilicnsa 3akiHueHHsT pOOOTH MPHUBECTH JI0 Jaay podode Mmiciie (mpuodpaTu 3i CTOIY
peaKkTUBM Ta OOJIAHAHHS, 13 SIIIUKIB CTOJIY — CMITTS, CTIJI BUMUTH, TPOTEPTU CYXOIO
raHYIpKOI0) 1 3/1aTH YEPTOBOMY.

9. Ilicns 3akiHYeHHSI POOOTH BUMKHYTHU €JIEKTPOINPUIIAAH Ta OYCTUTH BUMHUKAY.
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METOJAMNYHI BKA3IBKHA 10 O®OPMJIEHHSA
JIABOPATOPHHUX POBIT

JIaGopatopHi 3aHATTA 3 (H1310J10T1i POCIUH € IPOAOBKEHHIM JIEKLIHHOrO KypCy Ta €
00OB’SI3KOBUMHM [IJIsl 3aKPIIUICHHA Ta PO3IIMPEHHS TEOPETHMYHUX 3HAHb CTYACHTIB.
HaBuukyu  exkcrnepuMeHTanbHOI  pOOOTH  CHPHUSATUMYTh TPaMOTHIA  TOCTaHOBII
(1310JI0TTYHUX TOCHIJIIB Y MOJIBOBUX YMOBaX Ta 3aKJIaJaHH1 JOCTIAIB 13 O10J10T1i.

JlaH1 MeToIMYH1 peKOMEH 1allli MICTSTh ONKC Ja00paTOPHUX POOIT 3a HACTYITHUMHU
po3auIamMu  JIeKIHHOTO Kypey: «dizionioriss pocauHHOT KITHHUY», «BomgHuit oOMiH
pociuny, «DotocunTe3y, «luxanus», «MiHepanbHe KHUBICHHS», «PicT 1 po3BUTOK
pociun» Ta «®Di310J0T1YHI OCHOBHU CTIMKOCTI pociaun». BogHouac, y pekoMeHaalisx €
poOOTH NBOX THUMIB: JOCIIAH, IO UTIOCTPYIOTh TEOPETHYHI IMOJOXKEHHS JICKIIHHOTO
Kypcy Ta eKCHepUMEHTaldbHI poOOTH, TOB'A3aHI 3 KUIBKICHUM BH3HAYEHHSIM
(1310JI0TTUHUX MTOKA3HUKIB.

[lepen moyaTkoM BUKOHAHHS JIAOOPATOPHOI POOOTH MPOBOIUTHCS TOMEPETHIN
KOJIOKBIYM 13 TEOPETUYHUX IMUTaHb, 3'SICOBYIOTHCS METa Ta 3aBJaHHS E€KCIEPUMEHTY,
[0 BUKOHYETHCSI, 0OTOBOPIOETHCS X1J1 poOOTH, a B KIHIII 3aHITTS MPOBOAUTHLCS aHAII3,
(bOpMYIOThCSI BUCHOBKH Ta IMiI0MBAIOTHCS MMIACYMKHA OTPUMAaHUX PE3ybTaTIB.

Bumorun 1m0 Ta6aumb Ta MadOHKIB. fKmo pesyapTaTd poOOTH HEOOXITHO
BUCBITJINTH y BWIJISAAI TAaOMUIll YM MaOHKY/rpadiky, TO y TaOJMUIll MarTh OyTH
3a3Ha4yeHl 00'€KTH JIOCIIPKEHHS, BapiaHTH JOCIITy Ta oauHUIll BuMipy. Ha rpadikax
MalTh OyTH 3a3HaueHl Ha3BU OCEH KOOpPAMHAT YW CTOBIIIIB JiarpaM, O0'€KTH
JOCTIPKEHHS YU BapiaHTH JOCTIAY, OJWHUII BUMIipy. MamtoHOK Mae OyTH CTBOpEHUI
CTYZACHTOM BJACHOPYY 3a JIOIIOMOIOI0 KOJBOPOBUX OJIBIIB a00 3 BKJICEHUM
BIZIITOBITHUM (POTO Y KOJIBOPI.

Bumorn 10 anajizy pe3yJabTaTiB. Y KIHII POOOTH CPOPMYNIIOBATH BUCHOBKH
BIJIMOBITHO JI0 TIOCTaBJICHOI METH J1a0OpaTOpHOI poOOTH Ta OTPUMAHUX PE3YNIBTATIB

EKCTIEPUMEHTAITLHUX JOCTKeHb. OKpeMo JaTH BiJIMOBIII HA KOHTPOJIbHI 3alIUTaHHS.



JlabopaTtopHa poodora Ne 1
Busnauenna aguwy naazmonizy/0eniazmonizy ma nOmeHyiiiHozo
OCMOMUYHO20 MUCKY Y KNIMUHAX YUOYIL

Onuc pooomu. Ha nanuii yac sBMILE IUIa3MOJI3y IIUPOKO BUKOPUCTOBYETHCS B
EKCTIIEpUMEHTAJIbHIM UTONOrIT Ta (h1310JI0T1i POCIUH JJiIsi BU3HAYEHHS OCMOTUYHOTO
MOTEHIlIAaTy, B'I3KOCTI  IUTOIUIA3MH,  KIITHHHOI  MPOHUKHOCTI,  JIOBEICHHS
KUTTE3AATHOCTI POCIMHHUX KIITHH TOIIO. J[JIs1 CIIOCTepeskeHHs SBUINA TUIa3MOJi3y
KJIITUHY TOMILIAIOTh Y PO3UYMH IJIa3MOJIITUKA, HAMIPUKIIA[, Y TIIEPTOHIYHUI COTBOBHI
po3urH (KOJIM KOHIIGHTpAIlisl 30BHIINIHHOTO pO3YMHY BHUINA 3a KOHICHTPAIIIO
KJIITUHHOTO COKY).

Y 1mpoMy BHIMAIKy BUHHUKAE OCMOTHYHHUH TIK BOJIU 3 KJIITHH, IO MPU3BOAMUTH [0
3MEHILEHHS! 00’ €My MPOTOILIACTIB 1 IX BIJOKPEMJICHHS BiJ] KIITUHHUX CTIHOK (BJIacHE
wia3moniz). EmacTmuHa mMTOmia3mMa TMOCTYIOBO CKOPOYYETHCS 3a BakyoJero, a
KJIITUHHA OOOJIOHKA JIMIIE BTpAaya€e HANpy>KEHUU CTaH, ajieé HE CKOPOUYETHCS, TOMY
MDK HEI 1 MPOTOIUIACTOM BHHHUKAE TMPOMDKOK, IO 3alOBHIOETHCS 30BHINIHIM
PO3YHHOM.

[Tna3zmonni3, mporec xapakTepHUi TUIBKW KMBUM KIITHHaAM, € 000poTHUM. OTKe,
IJIa3MOJi3 — 1€ 3MEHIIEHHS O00’€MY MPOTOIUIACTY JKMBOI KIITHHU 3 TMOAAIBIITUM
BIJICTABaHHAIM ITUTOIUIA3MH BiJ OOOJIOHKH, IO BiIOyBaeThCs 3a Jii TIMEPTOHIYHUX
PO3YHHIB.

Yac miaa3modizy — 11e IpoMDKOK Yacy BiJl 3aHYPEHHSI KJIITHH y TINEpTOHIYHUINA
PO3YHMH JI0 TMOSBU OIYKJIOTO IUIA3MOJI3y y TIOHAJ TOJOBHHH KIITHH B TIOJI 30py
MIKpOCKOTIA.

Yac 1ura3modizy 3HaXOAWUTHCA Y TPSMIiA 3aJ€KHOCTI BiJl B'SI3KOCTI ITMTOTLIA3MH.
UuMm HIK4YE B'I3KICTh, THUM JIETIIE IIMTOIIa3Ma BIACTA€ BiJ KIITMHHOI OOOJIOHKH 1
MPOMDKHUHM, YBITHYTHH TUTa3MOMI3 IIBUAINIEC MEPEXOJWTh B OIMYKJIHH, TOOTO dYac

ra3mosnizy menme (puc. 1.1).



—a

2 3 4 i
Puc. 1.1 ®opmu mtazmodnizy: 1 — KyToBuil; 2 — yBIrHyTHI; 3 — onykiuii; 4 —

CMa3MaTUYHMIA; 5 — KOBMAYKOBUH (2 — [UTOIIa3Ma, O — BaKyoJIst).

VY pa3i CTBOpPEHHS TIMOTOHIYHOTO PO3YMHY (KOJM KOHIIEHTpAIisl 30BHIIIHBOTO
PO3YHMHY HM)KYa 33 KOHIICHTPAINIO KIIITHHHOTO COKY) 3a JOITOMOTOI BOIH, TPaJTi€HT
BOJIHOT'O TIOTCHITiaTy 3MIHIOE CBi HaNPsMOK, BOJIa TTIOYMHAE HATXOAUTH 3 POIUUHY Y
BaKyoJlb, TOOTO Yy KJITHHI BIOYBA€ETHCS AEMIA3MOJIi3 — BITHOBJICHHS MPOTOILIACTOM
HOTIEPETHBOTO CTaHY, OPYLICHOTO MIa3MOJTi30M.

Onnak, moniOHE SBUIE MOXXE BHHHUKAaTH 1 B TOMY BHIIQJKY, KOJIA KIIITHHA
3HAXOJUTHCA B PO3UMHI IUIA3MOJITHKA TPUBAIMKA Yac, a po3MIp HOro MOJIEKYIH
HEBEJIMKUM (HAMPHUKIIAJ, TIIIEPUH 1 CEYOBUHA), BOHHM MPOHUKAIOTH Y€pe3 MOrpaHuvHI
MeMOpaHu LHTOIUIa3MK (TUIa3MajeMy 1 TOHOIUIACT), HAKOIMHMYYIOThCS Y BaKyolll,
HiABUITYIOTh KOHIIEHTPAIlII0 KIITHHHOTO COKY 1 BHKIHKAIOTh 3BOPOTHHM TIK BOIH Y
KJIIITUHY, TOOTO BiIOYBA€THCS SBUIIE CAMOBUILHOTO JETIa3MOITI3Y.

V 31B’SIIMX POCIIMH TIJ1a3MOJIi3 HE BiIOYBAE€THCS, HATOMICTh CIIOCTEPITAETHCS SIBUILIE
HUTOPHM3Y, KOJW IIIa3MajieMa HE BIJIOKPEMITIOETHCS BiJ OOOJOHKM 1 KIITHHA
3MopiyeTbest. [lmasmoniz  AOUUIBHO CHOCTEpiraTd y pOCIuH 13  3a0apBICHUM
KIIITUHHUM COKOM, TOMY III0 caMa ItuToriazMa 6e30apBHa.

KaiTunnmii cik — BOAHMII pO3YMH PI3HUX OPTaHIYHUX 1 HEOPTAHIYHUX PEUOBHH.
[loTeHmiiiHe 3HAYEHHS OCMOTHYHOTO THCKY 3alIe)KUTh BiJ] YHMCJIA YACTHHOK, IO
3HAXOAATBCSA y IIBOMY pO34YWHI, TOOTO BiJI KOHIICHTpAIlli 1 CTYIEHsS aucoriarii
pO3YMHEHNX MOJIeKyNd. [lOTeHIIMHNIA OCMOTHYHUN THUCK BHPAXKAE MAKCUMATbHY
3MATHICTh KIITHHU BTATYBaTH BOAY. BenuumHa 1HhOrO TOKa3HWKA BKAa3ye Ha

MOXJIMBICTh POCIAMHU 3pOCTaTH HA IPYHTaX pI3HOI BOJOYTPUMYIOUOI CHIIU.
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[ligBUIIEHHS! OCMOTHUYHOTO TUCKY 3a [ii MOCYXHM CIYXHUTb KPUTEPIEM 3HEBOJHEHHS
POCIMH 1 HEOOXITHOCTI HEraHoro monuBy. /laHuii Meron 3acHOBaHMM Ha MiIOOpI
TaKOi KOHIIEHTpAIlii 30BHIIIHBOIO PO3YMHY, SIKA BUKJIMKAE HAWOUIBIINNA MOYATKOBUMI
(kyTOBMH) TIUIa3MOJI3 y KITHHAX JOCHIKYBaHOI TKaHWMHM. B 1boMy BUIAAKY
OCMOTHUYHHMMA TUCK PO3UYHMHY MPUOIMU3HO AOPIBHIOE OCMOTUYHOMY THCKY KIIITUHHOTO
coky. Takuii 30BHIIIHIA PO3YMH HA3UBAIOTh I30TOHIYHUM.

3aneHo BiJ B'I3KOCTI HIUTOIUIA3MH Y KIIITUHAX JIYCKA CHUHbBOI IIMOYIJII OCMOTHYHUHN
TUCK Mae 3HadyeHHs, K mnpaBwio, Bix 300 mo 1300 klla. [ToTeHuifinuii ocMOTHYHUN

TUCK BU3HAYaeThbCs 3a popmyJioro Bant-I'opda:

P=R-T-c-1,ne

R — yHiBepcanbHa razosa crania, 8,314 Jx/Mons - K;
T — abcomrotHa Temmeparypa K (273 + t°C);
C — 130TOHIYHA KOHIIEHTpAIIisl pO3unHy, M;
| — i3oToHIUHKI KoedimienT Baut-I"odda.
KoediuienT Bant-T'odda xapakrepusye 10HI3al1il0 pO3UHHIB:
I=1+a-(n-1),nne
0. — CTYITIHb JTUCOITIaIlii PO3YMHY JaHOT KOHIICHTPAILIIi;
N — KUIBKICTh 10HIB, Ha SKY JUCOIIIOE CLIb.
Tak K HEEJICKTPOJITH He AUCOUIIITh, 11 caxapo3u 1 = 1. Ctynine aucoriiarrii

NaCl pi3Hoi KOHIICHTpaIlii CTAHOBUTH:

Konnenrpartis 0,6 0,5 0,4 0,3 0,2 0,1

Koedimient Bant-Topda | 0,65 |0,71 |0,74 |0,76 |0,79 |0,83

Mema po6omu: BU3HAUNTH OCOOJMBOCTI TPOXOJUKCHHS SIBUINA TUIA3MONI3Y 1
JeTU1a3MOIi3y y POCIMHHUX KIIITUHAX Ta MOpaxyBaTy MOTEHIIMHUI OCMOTUYHHIA THUCK
KJIITUHHOT'O COKY CUHBO1 IIUOYJI1 TJ1a3MOJITHYHUM METOJIOM.

00'ekmu docnioxyncenna’ cuHs LUOYIIS 3 TyCKaMU.
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Peakxmueu ma ooénaonanns: 1M NaCl, 1M po3uun caxaposu ado KNOs,
IIILEPUH, BOJAA, MpemnapyBalibHI TOJKH, Oe3mneuHe Jyie3o OputBu, minetku Ilactepa,
rpagyiioBanl minetkd Ha 10 M, CMYXKH (QUIBTPYBAJBHOTO TMamepy, MIHLIETH,

MpeIMETHI Ta MOKPUBHI CTEKJIA, TEPMOMETP, MIKPOCKOIL, TOAUHHHUK.

Xio pooomu:

1. BimokpeMuTH MIMaTo40K TOHKOI 30BHIITHKOT IUTIBKU JOCIIHKYBAHOTO 00'€KTa —
3pi3 emifiepMicy OITyKJIOi CTOPOHM JIYCKA CUHBOI 1uOysi. [IoMicTUTH Ha TpeaMeTHE
CKJIO Yy KpaIull0 BOJY, HAKPUTH HAKPUBHHM CKJIOM 1 PO3IJISHYTH NOYaTKOBUW CTaH
KJIITHH IT1]T MIKPOCKOTIOM.

2. 3 oHi€T CTOPOHM TIpernapaTy (QUIBTPYBAJILHUM IariepoM BiITATHYTH BOAY, a 3
HOPOTHJICKHOTO HaHecTH TineTrkoro Kparmudy 1 M posumny NaCl. IToctymoso
IUTa3MOJIITUK TIOYHE HAAXOAWTH Yy KIITHHY — HacTae uia3modni3. Ilimerkoro Ouis
HAKPUBHOTO CKJIa HAHECTH BOAY 1 (DUIBTPYBaJIBHUM IMArepoM MPOTATHYTU BOAY Kpi3b
npenapat. Boja morimHaeTsCs KITUHAMH 1 BHYTPIIIHIA BMICT MOCTYIIOBO 3aIIOBHIOE
BCIO KJIITHHY, 5IKa MMOBEPTAETHCS O CBOTO MOMEPEAHHOTO CTaHy — JETUIa3MOoJIi3, a CTaH
KIITUHU Ha3UBAETHCS TYPreCieHTHHM.

3. PesynpraTu pobotu 3aHectr y Tabmwuito 1.1 (3poOUTH MaIFOHKU KIIITHH y CTaHi

IUIa3MOJTI3Y Ta JACTIa3MOJIi3y, BIA3HAYMTH Yac 1X HACTAHHS).

Tabnuys 1.1
Po3uun 3araJgbHui BH KJIITHHH Yac Yac
(MaTIIOHOK) IUIa3MOJIi3y, | JemjiasMoJisy,
XB XB
Cuns uulymns 1) 2 (@D 2

1 M NaCl
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Bona

4. TlpuroryBatu 6 po3uuniB NaCl, caxaposu uu KNO3 mo 10 mMi1 3 KOHIICHTpALIIERO
Big 0,6 no 0,1 monp/n. [l 1boro HEOOXITHO B3SITH BIAMOBIAHUN KOHIIEHTPOBAHUI
pPO34YuH 1 po30aBUTH HEOOXITHOI KIUIBKICTIO JMCTWIBOBAHOI BOJAM, OO0 OTpUMATH
BIAMOBIIHI KOHIEHTpauii (Tabn. 1.2). Po3unHM peTenpHO MepeMilllaTH, 3aKpUTU
npoOKamu, 100 MOMEepeIMTH BUIMAPOBYBAHHS 1 3IMIIUTH HA JIAOOPATOPHOMY CTOJI Y

NOPSIKY 3HUKEHHS KOHLIEHTpAILlIi.

Tabnuys 1.2
Konuentpauisi po3uuny, 1 M po3uun NaCl JucTniiboBaHa BOaa, MJI
MOJIB/JI (caxapo3u yu KNO3), mu
0,6 6 4
0,5 5 5
0,4 4 6
0,3 3 7
0,2 2 8
0,1 1 9

5. 3pobutH 6 3pi3iB emigepMu JIyCKM CHHBOI LMOYIi po3MmipoM 1m0 25 mm? 3

CepeHBOI ONTUMATBHO 3a0apBIICHOT AUISHKH. 3pi3u O/lpa3u MOMICTHTH Y BiIIOBIIHI
MPOOIPKH 3 PO3UNHAMU PI3HUX KOHIICHTPAIlIH TOYMHAIOYH 3 HAMBUIIOI, 100 3pa3Ku HE
MiJCUXaIl Ha TIOBITPI.

6. Uepes 25 XBUWIMH 3pi3U JICTATH Y Tiil TOCTIAOBHOCTI, B sIKIii BOHM MOMIILIATIUCS Y
npoOipku 1o yep3i. [loMicTUTH 3pa3ku Ha MPEAMETHE CKIIO Y KPAILUIIO0 TOTO PO3UHUHY Y

SKOMY BOHHM MICTWJIMCSA, HAKPUTU MOKPUBHUM 1 PO3MJIIHYTH TIiJi MIKPOCKOIIOM.
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BusHauuTy cTafiro miasMoiizy KIITHH 1 3HANTH 130TOHIYHY KOHUEHTpALIlo, sSiKa Oy/e
MaTU CepeHE 3HAUYEHHS MDK KOHIIEHTpALE0, MPU KA M1a3MOJIi3 TUIbKK MOYaBcs, 1
KOHLIEHTPALII€I0, SIKa BKE HE BUKJIMKAE IJIA3MOII3Y.

7. Pe3ynbratu 3aHectd y Tabmuio 1.3, 3p0OUTH BIAMOBIAHI MaIOHKH, HA OCHOBI

BHU3HAYEHOT 130TOHIYHO1 KOHIIEHTpaLil po3paxyBaT OCMOTHYHUHN THUCK.

Tabnuys 1.3

Konuenrpauis Cryninb MasroHok Tun po3uuny
pO3UMHY, I1a3MOJIi3Y

MOJIB/JI

0,6

0,5

0,4

0,3

0,2

0,1
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Bu3HaueHHS OCMOTHMYHOTO THCKY Yy KIITHHaxX CHHbOI 1HMOynl BpaxoBye
TemnepaTypy B ayauTopii Ha piBHi +20°C. 3anexHO Bij B'I3KOCTI LIUTOIIA3MH Y

KJIITUHAX JYCKHU LU0yl OCMOTUYHUIA TUCK Bapitoe, sk npasuio, Big 300 go 1300 kIla.

Bucnoeox:

Konmponvni numanns:
1. Yomy mia3Moii3 CIHOCTEPIra€ThCs TUIBKM B JKMBUX KIITHHaX Ta Yd MOXKHA
CIIOCTEpIraT IIa3MoIi3 y TBAPUHHKX 1 YOMY?
2. TlosICHITH TIOHSATTS «OCMOC», KOCMOTUYHUN THUCK», KTyprop» i «cucHa cuia»? ki
ICHYIOTh METO/IH TSI X BU3HAYCHHSI?
3. YoMy y poCIMH MOCYNUIMBHX, CYXUX MICI[b 3POCTaHHS B'SI3KICTH ITUTOIUIa3MHU, SIK
MIPaBUJIO BUIIIA, HIXK Y Me30(ITIB?

3. Yomy mij 9ac TpUBAIUX JOIIIB IUIOAN A0PUKOCY Ta BHIIHI PO3TPICKYIOTHCS ?

15
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JlabopaTopHa podora Ne 2
Buznauenns npoHUKHOCHI H#CUB020 | MEPMBO20 NPOMONAACMY 015
KIAIMUHHO20 COKY

Onuc pooomu. MemOpanu — cuctemMa JMHAMIYHUX CTCI[iaIi30BaHUX CTPYKTYD, 1110
BIJOKPEMIIIOIOTh KJIITUHY Bl 30BHIIIHBOTO CEPEOBHUINA Ta YTBOPIOIOTH Yy KIITHHI
BIJICIKH, BITHOCHO 130JIbOBaH1 OJIMH Bij 0JJHOTO. MeMOpaHu cki1aarTh 2/3 cyxoi Macu
KJIITUHU 1 CKJIAJIal0ThCS, TIEPEBAXKHO, 3 OUIKIB Ta JIMIAIB 3T1IHO 3 PIIUHHO-MO3aiYHOIO
TEOPIEIO PO3BUTKY.

[IpoHUKHICTh TpOTOIIACTA TOB'SI3aHA 3 MOTO CTPYKTYPHOIO DPI3HOSKICHICTIO. Y
NPOTOIIACTI KUBOI KJIITHHH € TPU OOMEXKCHHUX IapH: 30BHIIHINA, 110 TpuIsTae a0
IICJIFOJI0O3HOT  OOOJIOHKHM  KIIITHHH — TUIa3MajeMa, cepeaHiii — wmes3omnazma i
BHYTPIillIHINA, sKkuil gBisge co0O0 MeMOpaHy Bakyosi — ToHoruiacT. Ilnmasmanema i
TOHOIJIACT MalOTh MEMOpaHHY Oy/JOBY 1 BOJIOJIFOTh BJIACTUBICTIO HAIIBIPOHUKHOCTI.
[TpoHMKHICTh TIPOTOILIACTA HEMOCTIMHA, BOHA 3aJIEKUTH Bl 30BHINIHIX YHHHUKIB 1
(1310JI0T1TYHOTO CTaHY camoi KIITHHHU. TakKuM YMHOM, >KUBHH IMPOTOILIACT 3/IaTHUN
PETYIIOBATH TPAHCIOPT PEUOBUH 1 YTPUMYBATH JESKI 3 HUX Y CKJIAJll KIIITUHHOTO COKY
BcepeanHi Bakyouti. [Ipy MOmIKoKEHHI TPOTOILUIACT BTpAvyae BJIACTUBICTh BUOIPKOBOT
IIPOHHUKHOCTI, 1 TOMY PEUOBHUHH, 1[0 MICTITHCS y KIITHHHOMY COKY, BUTHO BUXOJISITH 3
kiituad. Koaryasimiro a6o 3ropTaHHsl MPOTOIIACTA BUKIMKAIOTh TaKl YAHHUKU SIK

BHUCOKI 1 HHU3BKI TeMIIEpaTypH, HApKOTHYHI PEYOBHMHHW, AKTHUBHI XIMIYHI CIIOJYKH,

OTPYTH TOLLO.

Mema po6omu: BU3HAYUTH TPOHUKHICTH IPOTOIIACTY KIIITHH CTOJIOBOTO OypsKa
3a il TeMrepaTypu Ta XIMIYHUX PEYOBHH.

06’ckmu: TPOMOPOKEHUH Ta CBIKUIN KOPEHETUTIT CTOJIOBOTO OypsiKa.

Peakxmueu ma oonaonanna: puctwiboBaHa Boaa, 50% coupt, 30% po3uun
onToBoi KUCIOTH, 50-% po3uMH TIileprHy, alleToH, /5-% pO3YMH MEPEeKUCy BOIHIO,
50-% pozuna TXO (3-xJIOpPOLTOBOI KHCIIOTH), PO3YMH KOHIICHTPOBAHOI COJISTHOT
KHCJIOTH, MTPOOKOBE CBEPJUIO, CTYNKH, LITATUB, MPOOIPKH, MIPHI LIIHIPH, BOJSHA
0aHsi, CIpHUKH, TpUMay JJi NPoOIpoK, HIXK a00 CKaJIbIEb.
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Xio pooomu:

1. I3 CBIXKOTO KOPEHEIJIOY CTOJIOBOTO Oypsika Hapi3aTy IJIACTUHKH TOBIIUHOKO 0,5
— 0,8 MM, a oTiM cBepAsioM BupizaTH mmMatouku 0,5%0,5 MM 1 aHaJOr14YHO 3pOOUTH
IIIMAaTOK 3 KOPEHEIIONY, 10 24 TOAMHH 3HAXOIUBCS Y MOPO3WIbHIN KaMmepi. PeTenbHo
MIPOMUTH OTPUMaH1 3pa3Ku BOJIOIO MOKU BOJa HE CTaHe 0e30apBHOIO, /i1 BUMHBAHHS
[-anmaHiHIB 13 TOMIKOKEHUX KIIITHH.

2. Otpumani 3pa3ku noMicTuTd y 10 mpoOipok, 10 SIKUX J0/1aTH:

e | mpobipka — 6 MJT JUCTUIBLOBAHOT BOJHU 31 CBIKMM 3pa3koM (KOHTPOJIB);

e 2 mpolipka — 6 MJI TUCTUIILOBAHO1 BOJIM 31 3pa3KOM 3 MOPO3UJILHOT KaMepH;

e 3 npoOipka — 6 MJI AUCTUIILOBAHOI BOJIM 1 HATPITH HA BOJASIHIN OaH1, rapsay
BOJY 3JIUTHU 1 3aJIUTH XOJIOTHOIO;

e 4 mpobGipka — 6 mi 30-% O1TOBOT KUCIIOTH;

e 5 npobipka — 6 M 50-% eTUI0BOro CIUPTY;

e 6 npoOipka — 6 M 50-% riinepuny;

e 7 mpoOipka — 6 MII alleTOHY;

e 8 npobipka — 6 M 75-% mepekucy BOJHIO;

e 9 npobipka — 6 M 50-% TXO (3-xJ10pOIITOBOI KUCTOTH);

e 10 npobGipka — 6 MJI KOHIICHTPOBAHOT COJISTHOT KUCJIOTH.

3. TlpoGipku mepemimaTd Ha TMOYATKy EKCIEPHUMEHTY 1 BII3HAYUTH ITOYATKOBE
3aapOboByBaHHa po3unHy Ta udepe3 20 xB. 3amoBHUTH TaOnuio 2.1 BIAMOBITHUMHU
MO3HAYKAMMU:

""" - pinuHa 6e30apBHa;

"+" - pinuHa c1abo 3abapBieHa;

"++" - piguHa 10CTaTHRO 3ahapOoBaHa 1 Ma€ MEBHUH BIATIHOK;

"+++" - pimuHa CHIIBHO 3a0apBiieHa Ta Ma€ SICKPABHUI BUPA3HUN KOJIP.

4. OkpemMO 3aMalliOBaTH INTAaTUB 13 TpoOipkamMu abo BKICITH BiIIOBITHE

po3apykoBaHe GoTo.
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Tabnuys 2.1

BapianT gocainy InTeHcHBHICTH 320apBJIeHHS PIAMHU

IHouaTkoBa Hocainna (20 xB)

KonTpons

Bopa + | remneparypa

Bopa + 1 remnieparypa

30-% orrroBa KuciioTa

50-% eTmiioBU# cIUPT

50-% ruinepun

AneToH

75-% mepexuc BOJHIO

50-% TXO

Consina kucioTa (KOHII. )

Bucnoeok:
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Konmponvni numanns:
1. IMoscHiTh 0cOOMMBOCTI OYA0BH Ta (HYHKIII HIUTOMIA3MATUYHUX MEMOpPAH POCITUHHOI
KIITUHU?
2. SIK1 YNHHUKH, OKPIM BU3HAUYEHUX, BIUTUBAIOTh HA MPOHUKHICTH MeMOpaH?
3. YoMy miciist mepInux MOPO3iB 3MIHIOETbCS KOJIIP JTUCTKIB 1 METIOCTOK Y KOPKUHH Ta

IHIIUX KBITIB?
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JlabopaTopHa pooota Ne 3
Buznauenna sxccummezoamuocmi HacinHa 3a hapoyeannam
yumonaazmu (3a JI. O. Ieanosum)

Onuc poéomu. OnHUM 13 HAWBaXJIMBIIIUX O3HAK MPOAYKTUBHOCTI HACIHHS
3€pHOBHUX KYJIBTYp € MOKA3HUK iX JKUTTE€3MATHOCTI. ZKUTTE€3AATHICTH HACIHHA — 1€
BJIACTUBICTh HACiHHS 30epiratu 3JaTHICTh JO IMPOPOCTaHHS Ha BUCOKOMY piBHI. Llei
NOKAa3HUK SIKOCTI XapaKTepU3ye BIJCOTKOBUW BMICT >KMBOTO HACIHHS y MapTii 1 €
OJTHUM 3 OCHOBHHUX IIIOJIO SIKOCTI HACIHHS, BOXKJIMBUX JIJIsI CUTBCHKOTO TOCTIOZApPCTBA.
Bu3nauaioTh HOro 3a yMOBH TPUBAIOTO MEPioAy MPOPOCTaHHS HACIHHA, a TaKOXK 3a
HEOOX1HOCTI TEPMIHOBOTO BUCIBY ab0 TpaHCIOPTYBAaHHS HACIHHS, SKe mepedyBae y
CTaH1 BUMYIIEHOT'O CITOKOIO.

HaiitoyniimuM Ta HaIIHHAM COOCOOOM BH3HAUEHHS >KUTTE3IATHOCTI HACIHHSA
3epHOBUX KYJIBTYP BBKAETHCS TETPa30JbHMII cmocid. BiH 3acHOBaHMiT HA TOMY, IO
y ’KUBUX KIJIITHHAX 1 TKAHWHaX 0e30apBHA B PO3YMHI CLIh TETPA30JIy BIIHOBIIOETHCS
i €0 TUXaJbHUX (EPMEHTIB TPYIHU JETIAPOreHa3 1 YTBOPIOE SICKPABO-YEPBOHY
CHOJyKy — (popmMa3zaH. Y KUTTE3AATHOIO HACIHHS BCl YaCTWHU 3apOJiKa MalOTh OyTU
nogapOoBaHi. 3a JOMOMOIOI0 TETPA30JILHOTO METOJY MOXHAa BU3HAYUTH HE TUIBKU
¢1310710T1YHO KMBE HACIHHS, aji¢ ¥ BUSABUTH OCIIa0JIeHE 3 Pi3HUX NpHYuH. )1 mboTo
po3pobieHo TonmorpadiuHuii TeTpa3obHU MeTO, KOJIM JKHBI, 3J0POBI TKaHUHU
3a0apBIIOIOTHCS Y CBITJIO-BUIIIHEBUH KOJIp, a IMOIIKO/KEHI MalOTh TEMHO-OOPJIOBI,
OpyaHO-4epBOHI Ta iHII BiaTiHKH. IIpoTe, mopsa i3 TOYHICTIO, €W METOM € JOCHTH
JIOpOTOBAPTICHUM, a TOMY 3a3BUYail BUKOPHCTOBYETHCS Y pa3i MIarHOCTUKU 3HAUYHUX
00’ eMiB 3epHa.

3HauHo mpocTimuMu — MeToaoM HenwdoBa (I IBOAONBHUX KYJIBTYP)
BCTAHOBIIOIOTh JKUTTE3JATHICTh HACIHHS TOPOXY, KBACOJ, JIOMUHY, JIbOHY, KOHOTIEb
Ta rapOy30BUX KYJIBTYp, 1 TIPH I[bOMY BUKOPHUCTOBYETHCS OapBHUK HAWTOKAPMIH Ta
MeToa0oM IBaHOBA (111 OMHOMONBEHUX KYJIBTYP) BU3HAYAIOTh KUTTE3IATHICTH HACIHHS
MIIEHUII 13 pO3YMHOM Kucioro ¢pykcuny. /lani metoau gapOyBaHHS HACIHHS 3 METOIO
BU3HAYCHHS 1X JKUTTE3IATHOCTI 3aCHOBAaHI Ha BJIACTMBOCTI JKMBOI MPOTOILJIA3MH HE
MpomnyckaTu OapBHUKHU B KIITHUHY, TOOTO HAa HEMPOHUKHOCTI dUBO1 MPOTOIUIA3MHU sl
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dapb, Toal sIK MepTBa MPOTOIIa3Ma IIBUIKO Ta J0Ope 3a0apBIIIOETHCS, OCKUIBKU Y
MEpPTBOi Ta TMOUIKOJKEHOI TKAHWHU 3MIHIOETBCA CTPYKTypa NpOTOIUIa3MU Ta
30UIBIIYETHCS 1i CIIOPITHEHICTh 13 OApBHUKAMH.

Tak, (apOyroTh 3apoaKH PO3UYMHOM OApBHUKIB I1HAMIOKApPMIHY UM KHUCIIOTO
dbykcuny, ToMy mipH papOyBaHHI KUTBKICTh )KUBHUX 3apOJAKIB, 1[0 BU3HAYAETHCS TAKUMU
MeTOoJlaMH, MPUOIU3HO JOPIBHIOE KUTBKOCTI Mpopocioro HaciHHs. HemonikoM mMeTonis
Hentob6oBa Ta IBaHOBa € Te, 10 3aCTOCYBaHHSM IIMX METOJMIB MOKJIMBO JIMIIE
BU3HAUUTHU KUTTE3IATHICTh HACIHHS, SIKI MICTATh QyOWsbHI pedoBuHH. Hampuxian,
HAcCiHHS Ay0a, CKyMmii MICTSITh 3HA4YHI KUIBKOCTI JYyOMJIBHUX PpEYOBMH 1 He
3a0apBIIOIOTHCS 1HAUTOKAPMIHOM YM KUCIUM (DYKCHMHOM, TOMY LI METOIAU came JJIs

HHUX € HerHIIaTHHﬁ.

Mema pooomu: BU3HAYWTH >KUTTE3IATHICTH HACIHHS JBOJOJBHUX POCIWH 3a
meTooM [BaHOBa.

00'ekmu 0ocniorycennsa: HACIHHS TIICHUI, KYKYPYI3H, COPIO, XUTO YM I1HIIHX
OJTHOJIOJIBHUX KYJIBTYP.

Peakmueu ma oo6nadnanna: JUCTUILOBaHA BOJA, TEPMOCTAT, OIOKCH,
TepMOMETpH, Jie3a, dJamku Ilerpi abo CTymku, CKJISHI CTaKaHYUMKH, MPOOIpKH,
GUIBTpYBaJIbHUIN TAITIp, BOJAsSHA OaHsd, TpuMadi /it mpoOipok, 0,2% po3unH KHCIOTOo

¢dyxcuny a6o 0,1% po3uuH IHAUTOKAPMIHY.

Xio pooomu:
1. bepyTh nBi1 mapTii HACIHHS MOCHITHUX KYJIbTYp, KOXHA IO JecATh mTyK. [lepmry
MapTii0 MONEPEIHBO 1HAKTUBYIOTh KUI'ATIHHAM (KUM'SITUTH B MPoOipKax 3 BOAOK0 2—3
XBWJIMHU Ha BOAsHIN Oani). [loTiM 00maBI mapTii HACIHHS MOMEPETHBO 3aMOYYIOTh Y
BOIi IpoTsroM 10 roauH 3a KIMHATHOT TEMITEpaTypH.
2. Tlicmst 3amouyBaHHS HACiHHS pO3PI3alOTh JIE30M B3JOBXK OOPO3CHKM HABILT 1
MOMIIIAI0Th Ha 15 XBWIMH y CKISIHKY a00 01okc 3 0,2% pO34MHOM KHUCIOTrO (PYyKCHUHY

a60 0,1% po3zunnoMm iHAUTOKapMiny. PapOy 371MBaIOTh, IPOMUBAIOTH HACIHHS BOJIOIO,
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po3MiIIaoTh HiHIeToM y yami [letpi abo Ha (inpTpyBagbHOMY Mamnepi 1 BU3HaYal0Th
iX )KUTTE3AATHICTD.
3. YV KUTT€3AaTHOrO HACIHHS 3apOoJKU HE 3a0apBieHl, a y MEpPTBUX ab0 CHIIBHO
MOIIKO/KEHUX — MOo(apOOBaHi JOCUTh IHTEHCUBHO 1 MAlOTh SICKpaBUM XapaKTepHUUN
KOJIp.
4. Bu3HaueHHS JKUTTE3JATHOIO Ta HEXMUTTE3JATHOTO HACIHHS MPOBOJUTHCS 3a
dbopmyIoro:

K3H = (a—100/8)*100, ne
2K3H — sxutre3gaTHICTS HaciHHS, %0;
a — KUTBbKICTh HACIHHS, Y SIKOTO 3apOJIOK He 3adapOoBaHMii;
B — 3araJibHa KUIbKICTh HACIHHS, 10 B3ATE ISl aHAII3Y.
5. Pospaxysatu XK3H okpemo 1ist TOCHITHUX KYJIbTYp 1 pe3ysbTaTh JTOCIITy 3aHECTH
y tabmuiro 3.1. ChopmyrtoBaTH BUCHOBKH 3 POOOTH OO0 MPUIATHOCTI HACIHHS IS
MOCIBIB, BPaxOBYIOYH, IO JKUTTE3ATHICTh HACIHHSA Mae OyTH HE HUXKYOK, HDK 90-
95% nys 6000BUX Ta 3e€pPHOBUX KYJIBTYP.

Tabnuys 3.1

O0’ekT 3arajgbHa KiJIBKICTD KinbpkicTh HaciHHA i3 K3H, %

AOCJIIIKeHHsI | HACIHHSA VISl aHAJTi3y | 3adapOoBaHUM 3apOJKOM

Bucnoeok:
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Konmponvni numannsn:

1. Sxo mepexn mociBoM 0OpOOUTH HACIHHS KBACOJ1 PO3YMHOM 1HAUrOKapMiHy 1 70%
3apoAKiB OyAyThb 3a0apBieHI y CHHIM KOJIp, SIKMM BUCHOBOK IIOJO >KUTTE3IaTHOCTI
MO>KHa 3pO0UTH 1 YoMy?

2. He3Baxkarouu Ha Te, 110 KUPU MAIOTh T1Ipo¢oOHI BIACTUBOCTI, Y BOJI1 BiIOYBa€ThCS

HaOyXaHHs HACIHHA OJMIMHUX KYJIbTYp. SIK 11e MOKHA NOSACHUTHU?
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JlaGoparopHa pooora Ne 4
Bueuenns cmany npO()uxoeozo anapamy pocCjiuH

Onuc pobomu. Ilpouiec BUMApOBYBaHHS BOAM HAJA3EMHUMHU OpraHaMU POCIUHU
Ha3MBA€TbCA  TpaHcmipamis. Tpadcmipaiiss — BiIOyBaeTbCcs  4Yepe3  MPOJUXH
(mpoauxoBa), KyTUKyay (KYTHKYJSIPHA) 1 COYCBHYKU (JIEHTHKYJISPHA), a TaKOK,
1HKOJIM, Yepe3 pPenpoAyKTHBHI opraHd. OgHaK OCHOBHY pOJIb BiJirpac peryJiboBaHa
npoauxoBa TpaHcmipamisa. YacTka KyTHKYJISPHOI TpaHCHIpalii 3aJleKHTh Bij
IOTYXHOCTI» KYTHUKYJIM, SKa BH3HAYA€THCS BHJIIOBOIO CIEIU(IKOIO POCIMHUA Ta
yMOBaMH 3pOCTaHHs. BOHa € JOCHTHh BHCOKOIO Y MOJIOJAMX OpraHax, aje 3 BIKOM
POCIIMHU — 3HWKYEThCA. [HTECHCHBHICTH NPOJMXOBOI TpaHCIIpallil 3aJeKUTh Bij
KUTBKOCTI MPOJAMXIB, 110 3HAXOMSTHCS HA OJIMHHUIN TOBEPXHI JIUCTKA, 1 BiJl MIUPUHU
IPOJAMXOBOI MUTHHA. YNMHHUKHA 30BHIITHBOTO 1 BHYTPIITHBOTO CEPEIOBHUIIA MPSIMO UM
OIOCEPE/IKOBAHO BIUTMBAIOTh HAa TPOJMXOBUH amapaT, BUKIUKAIOYA B 3aMHKAIOUYUX
KJIITUHAX TIEPETBOPEHHS, 110 MPHU3BOIATH 0 3MIHM TYpropy. I3 30BHIIIHIX YMHHUKIB
HA pyXd TPOAMXIB HAWOUIbIIE BIUIMBAIOTH BOJIOTICTH TIOBITPS 1 YMOBH
BOJIOTIOCTAaYaHHS, CBITJIO 1 TeMIeparypa, a 3 BHYTPIIIHIX — naprianbHuil THCK CO2 y
CHUCTEMI MDKKJIITHUHUKIB, CTaH TiApaTallii pocauHu, 10HHUK OanaHC 1 (ITOrOPMOHH, 3
SIKUX ITUTOKIHIH CIIPHUsS€ BIIKPUBAHHIO MPOJIMXIB, a a0CIIM30Ba KMUCJIOTa — 3aKPUBAHHIO.
Takox, Ha CTaH MPOJIUXIB BIUIMBAIOTh BIK POCIMHU 1 €HIOT'C€HHI T00O0BI PUTMH.

VYsiBreHHS PO CTaH MPOJAUXOBOTO anapaTy Mae MpakTUYHE 3HAYCHHS: 3a CTYIEHEM
BIIKPUTTS TPOJUXIB BU3HAYAETHCS TMOTpeda POCIMH y BOAL [JIsl BCTAHOBJIICHHS
TEPMIHIB TOJIUBY.

Meton HlTansa ado XJ0pKoOATBTOBHH METOJ] CIOCTEPEKEHHS 3a MPOAUXOBUM
amapatoM 0a3yeTbcsi Ha 3MiHI KOJbOpY (GUIBTPYBAIBHOTO Tamepy, MPOCOYEHOTrO
XJIOPUJIOM KOOAnmbTy, MPU TOTJIMHAHHI TMarepoM TapiB BOJH, IO BHUITAPOBYIOTHCS
MOBEPXHEI0 JIMCTKA. 3a dYacoMm, M0 HEOOXIMHWHA s mepexoxy 3abapBicHHS
XJIOpKOOANhTOBOTO manepy 3 OmakutHOoro (xoiuip cyxoro CoCly) y poxeBuit (koiip
CoCLy*6H20), cynsTs npo BIJHOCHY TpaHCHIPAIIil0 POCIUH.

Meton indinbrpanii 3a MouimieM 3acHOBaHUM Ha 3JaTHOCTI PIMH, ULIO

3MOUYYIOTh KIIITUHHI CTIHKM, NPOHUKATH Kpi3b BIAKPUTI MPOAUXOBI UIUIMHU Y
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HaMOJNMKYl MDKKIITUHHUKH, BUTICHSAIOUM 3 OCTaHHIX nOBITpA. [lpm ycminiHii
HQUIBTpALli MDKKJIITUHHUKIB BIANOBIIHI JAUISHKH JIMCTa CTAalOTh MPO30OPUMH. Y
AKOCTI 1H(UIBTPYIOUUX PO3YMHIB OEpyTh OpPraHiyHl PiIMHU, 11O BOJIOAIIOTH PI3HOIO
B'A3KICTIO 1 HEOJIHAKOBOIO 3/IaTHICTIO 3MOYYBaTU KJIITHHHI CTIHKU 1 TOMY MO-PI3HOMY
MIPOHUKATH Kpi3b MPOJMUXOBI OTBOPU B MDKKIITHHHUKUA. MUDKKIITUHHUKHA JIMCTKA
3arMOBHEHI MOBITPSAM, IIPU PO3TJISAAHHI JIMCTKA HA CBITIIL BIH 3/1a€ThCS MATOBUM. Y pasi
1HUTBTpallli, TOOTO 3alMOBHEHHS MDKKJIITUHHUKIB PIAMHOIO, TO BIAMOBIAHI JUISHKA
JIUCTKA CTAIOTh MPO30pUMHU. PITUHU MPOHUKAIOTH Y MPOAMXOBI IILUTMHY 3aJIEKHO BIJ 1X
IMIUPUHKA: KCUJIOJN — 4epe3 cJIabo BIAKPUTI NPOAUXH, OCH30JI — CEepeaHBO BIJIKPUTI,
€THJIOBUHM CIUPT - MOBHICTIO BIAKPUTI MPOJUXH.

Meton BigdoutkiB 3a Ilonavui - MoJIOTKOBCbKMM 3aCHOBaHUN Ha OTpUMaHHI
TOHKOT MPO30pOi IUIIBKU 3 BIAOUTKaMHU (perurikaMu) npoauxiB. Posrisaatoun ix mia
MIKPOCKOTIOM, MO>KHA BU3HAYMTH YHUCIIO MPOJUXIB HA OAMHUINIO JIMCTKOBOI MOBEPXHI
Ta iX po3Mip. s BUTOTOBIIEHHS PEILIIK 3aCTOCOBYIOTHCSI PEYOBUHHU, 110 YTBOPIOIOTH

IUTIBKY MPU BUTIAPOBYBAaHHI PO3UMHHHUKA a00 B pe3ysIbTaTi MoJliiMepH3allii.

Mema po6omu: BU3HAYUTH CTaH NPOAUXIB PI3HUX TPYN POCIUH PIZHUMHU
METOJIaMHU.

06'ekmu 0ocnidxcenHa . TICTKUA KBITKOBUX Ta JEKOPATUBHUX POCIIHUH.

Peakmueu ma oénaonannsa: pozunH 5% XxjopkoOanbTy, OCH30J, KCHION YU
neTpojeiiHuil edip, €THJIOBUNA CHOUPT Yy KpamelbHULAX, 0e30apBHUI MaHIKIOpPHHIMA
JaK; CMYXKH (UIBTPYBIBHOTO Tamepy, MNpeaMeTHE CKJIO, TyMOBI KUIbLA YU
3aTHCKadi, MIHIET, MIKPOCKOII, JIe30 OpUTBH, NpemnapyBajibHI TOJKUA, CHUPTIBKH,

CIpHUKH, BEHTHIATOD, J1amma 200 Br.

Xio poobomu:
Hocain 3a lllTanem:
1. IlpuroryBatu XJOpPKOOAnbTOBUN TNamip, AJIS YOro CMYXKH (DUIBTPYBaJIbHOIO

narepy, TpUMar4u MIHIETOM, 3aHYPIOIOTh Y 5% po3uuH xJopkodansTy. Konu namip
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MIPOCOYUTHLCS PO3UYMHOM (HAOyBa€e POKEBOTO 3a0apBIICHHS) — HOTO JTICTAIOTh, a TIOTIM
nanip miICyIyTh HaJl CIIUPTIBKOIO J0 MOSBU OJaKUTHOTO 3a0apBIICHHS.

2. llpuxnactd 110 JUCTKA JOCHIIHUX POCIAMH 13 JBOX CTOPIH JB1 CMYXKH
XJIOpKOOainbTOBOrO mamnepy. s ycyHeHHss [ii aTMOC(hEpHOi BOJIOTH JIMCTOK
00€peKHO 3aTHUCHYTH pPa3oM 13 MamepoM MDK MPEIMETHUM CKJIOM, TMepeB's3aTu
T'YMOBHUMH KUTBIIIMU Y 3aTUCKAUCM.

3. BigMITUTH MBHAKICTH 3MIHU 3a0apBieHHS 3 OJIAKUTHOTO HAa POXKEBHM, IO Ja€
MOKJIUBICTh CYJIUTH WIOJI0 BITHOCHOI 1HTEHCHUBHOCTI TpaHCHipalii, a pe3yJbTaTu
(IWBHUIKICTH 3Mi1HM 3a0apBIIEHHS Y XB) — 3aHECTH y Ta0uIio 4.1.

Hocaix 3a MoJtimem:

1. Bimibpatu JUCTKH AOCHITHUX POCIMH 1 PO3KJIACTH iX HA CTOJI HIKHBOIO
CTOPOHOIO JIOTOPH.

2. Ha HWKHIO CTOPOHY KOXXHOTO JIMCTKa HAHECTH MO 4Yep3i mo | kparumi
kcewony/edipy, 6€H301y Ta €TWJIOBOTO CHUPTY, TaK MO0 BOHU HE 3JIMBAIUCSI MIX
co0010. BUTprmaT JMCTOK y TOPU3OHTATBHOMY TOJIOKEHHI JI0 TIOBHOTO 3HUKHEHHS
Kparnesb, K1 MOKYTb a00 BUMapyBaTUCs, a00 MPOHUKHYTH BCEPEIUHY.

3. Uepes 5 XBWIMH PO3IIIAHYTH JUCTOK MPOTHU CBiTIA. Bi3HAUUTH CTYMiHB BIIKPUTTSA
IIPOJIUXIB 32 TIEI0 PEUYOBHHOIO, SKa MPOHUKIA KPi3b MIUIMHY 1 YTBOPHJIA MPO30PY
MacHy IUISIMY; SIKIIO TUISIMU B3araji HE YTBOPIOIOTHCS, TO TMPOAMXU 3aKpUTL. Y
TabuIll 4.2 3HAKOM «+» BIIMITHUTH MPOHUKHEHHS PIIMHHU, 3HAKOM «-» — BIICYTHICTh
iH TR TpaIIii.

Hocaia 3a IToaau4i-Mo10TKOBChKUM:

1. Ha moBepxHIO JTUCTKa HAHECTH TOHKHWH Ma30K pO3YHMHY O0e30apBHOTO JaKy B
aneToHi 1 JaTu Jaky pgo0pe BUcOoxHyTH. Ilicnms BuUmapoByBaHHS pPO3UYMHHHKA
YTBOPIOETHCS TUTIBKA, HA SKI T0Ope BUIHO EMiepMIC 3 TPOIUXAMH.

2. Ilimcoxnmii BiIOUTOK aKypaTHO 3HATH 3 JUCTKA, TIOMICTUTH B KpaIuIl0 BOJH Ha
MPEIMETHE CKJIO, HAKPUTH MOKPUBHHUM, PO3TIISIHYTH I MIKPOCKOIIOM. Bu3HaunTH
KUIBKICTh 1 CTaH MPOJUXiB y MO 30py 00’ ekTuBa. Y Tabnuui 4.3 3amantoBatu 1o 1
MPOAKNXY 3 KOKHOIO BapiaHTy 3 BIAMITKOIO MPO CTYMiHb BIAKPUTTS MPOAUXIB Ta iX

KUIBKICTb.
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Tabnuys 4.1

00’exr Bapiant InTeHcuBHICTH TPaHcHipamii
pocaikennss | gocaigy | HukHs cTopoHa qucTka | Bepxnsi cropona jqucTka

Tabnuys 4.2

006’exr InpinbTpanis BucHoBku npo

HOCTITKECHHS Kcuaoa | ben3zoa | ETnnoBuil ciupr CTAH MPOJMXIB

/ E¢ip
Tabnuysn 4.3
006’exr Kinbkicts | Bigcorok BigkpuTux MaJjoHok
AOCJIIIZKeHHSI NPOAMXiB NMPOAMXiB

28



Bucnoeok:

Konumponvnui numanns:

1. V OurbmIOCTI 371aKiB, Ha BIAMIHY 1HIIMX POCJIMH, MPOJUXH PO3TALIOBAHI HA BEPXHIN
CTOpPOHI JiucTKa. Yomy?

2. YoMy B CIIEKOTHUH JIE€Hb POCIMHH, HE3BAXKAIOUM HA JIOCTATHIO KUIBKICTH BOJIOTH B
IPYHTI, B’SIHYTh, @ B HIYHUH Yac — Typrop BiIHOBIIOETHCS?

3. Bocenu micnsi onajaHHs JIMCTKIB 3 JIEPEB YU BIIOYBa€ThCs TpaHcmipaiis? SIKiio

TaK, TO Yomy"?
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JlaGoparopHa pooora Ne 5
Di3uuni ma XiMiuHi 61aCMUEOCHMI NIZMEHMIE

Onuc pooomu. ®OTOCUHTETHYHI MiIrMeHTH — XJIOPO(DIT 1 KAPOTUHOIAMN (KAPOTUH
Ta KCaHTO(LI) — 3HAXOASATHCSA Y KUBOMY JIUCTKY Y TICHOMY B3a€MO3B'SI3KY 3 OUIKOBO-
JTNOITHUMU KOMIIOHEHTAMU MEMOpaH XJIOPOIUIACTiB. XapakTep IbOro 3BSI3KY
OCTaTOYHO CHOT'OJIHI HE 3'ICOBaHUN. BiloMoO, 1110 BIH MEHIII MIITHHM, HIXK KOBaJICHTHUM
(MOXIHMBO, aJICOpPOLIHUI, TPOCTOPOBHIL), 1 JIETKO PYWHYETbCS 3a Il Ha JIUCTOK
NOJIIPHUX OPTaHIYHUX PO3YMHHHUKIB (CIIUPT YW aIlETOH), M0 BUKIUKAIOThH
JeHaTypalilo OUIKOBOI 4YacTMHM (QOTOCMHTETHYHOI MemOpanu. IleBHy ponb B
HiATPUMII TPUPOIHOTO CTPYKTYPHOTO CTaHy MITMEHTIB B JKUBOMY JIMCTKY BiAIrpae
BoAa. 3 a0COJIIOTHO CYXOTO JIUCTKA XJOpPO(iT HEMOXJIWBO BUIYYUTH OE3BOJIHUM
PO3UMHHHUKOM, TOMY 3a3BHUYail BAKOPUCTOBYIOTH 85 % areToH abo eTUIIOBUI CIIUPT.

Henonsapui po3unHHuku (O€H3MH, TMeTpojieiiHuil edip) HE MOXYTh pPO3ipBaTH
3B'SI30K XJ10podiay 3 OUTKaMu MeMOpaH 1 BUWIYYUTH YUCTUN TIrMeHT. Boma Takox He
3/1aTHA TIOPYIIMTH 3B'SI30K XJ0podiny 3 6inkoM. KapoTuH Ha BiAMiHY BiJ KCaHTO(LIIB
MEHII MIITHO TIOB'sI3aH1 3 OUIKOM 1, TTepeOyBaroyu y JIMOITHOMY OTOYEHHI, JIETIe, HIXK
XJI0po( i1, BUTYy4aIOThCS HEMOJIAPHUMU POZUYMHHUKAMHU.

Xiopogdisim — 00yMOBIIOIOTE 3€JICHUN KOJIp POCIMHM 1, XIMIYHO, € CKIIQIHUMU
edipamMmu TUKapOOHOBOI XJIOPOQLIIHOBOI KHCIOTH 13 3aJUIIKaMU JBOX CIHPTIB:
METHUJIOBOTO 1 (iTosry. OCHOBHMI TIrMEHT, IO 3a0e3Meuye MPOXOJKEHHS MPOIeCy
dorocunTesy — xaopodia a (CssH72OsNsMQ), 1o morimHae COHSYHY €HEpriro i
TpaHchOpMye il B HEPTit0 XiMIYHUX 3B’ sI3KiB. JIOMOMDKHHIM ITIr'MEHTOM € XJopodia b
(CssH7006N4sMQ), a Takok KapoTHHOIAM (PKOBTOTO, OPAH)KEBOTO YH YEPBOHOTO
Kosb0py) — CaoHss.

BimokpemuTn xcanToinu Bif XJI0podiTiB y 3arajibHIi CyMillli MOXHA 32 METOA0M
Kpayca. Bonu, sx 1BOaTOMHI CHUPTH, MAlOTh BUILY TiApOMUIBHICTH 1 TOMY 3HAYHO
ripmie 3a iHII MICrMEHTH po34uHHI y OeH3uHi. KapoTwH nermie BITOKPEMUTH Bij
CyMillll MICMEHTIB HUISIXOM OMMJIeHHs1 xyopodiaiB. Xiopodin 3aBaskd HasiBHOCTI
(GITOJIBHOTO «XBOCTa» Ma€ BHCOKY PO3YMHHICTH B OeH3uHi. [lpu omwuiieHHi Horo

PO3YMHOM JIYTy BIIOYBAa€ThCS BiILIEIUIEHHS CIUPTIB: (iToy 1 MeTaHoiy. YacTuHa
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MOJIEKYJIH, IO 3aJMIIMIACA — JBOXOCHOBHA KHCJOTA XJOPOQLIiH — yTBOPIOE CLIb
XJIOpoUTIHY 3 KaJieM, sKa, sIK 1 BC1 COJI1 B3araii, po34rMHHa Y BOA1, TOOTO riapodiibHa,
1 Hepo3uMHHAa y OeH3uHI. B pe3ynbTari, micis OMWICHHS B OCH3MHI 3aJIMILAETHCS

TUIBKU BUCOKOJINO(PUIbHUIM KapOTHH. Peakiiis OMUIEHHs e HACTYITHUM YUHOM:

COOK
|

C;gH;u[jNJfMg + 2KOH — C;g 3.:.DN4ME + CH}DH + C]uH;g'DH

COOK

Com xmopodiny, sk 1 xjgopodina, MalTh 3eleHe 3a0apBlieHHS, OCKUIBKH MpHU
OMMJICHHI HE 3a4illa€ThCsi CTPYKTypa MNOp(GIPUHOBOrO SApa, IO HAAAE€ MOJEKYIi
3€JICHMM KOJip. 3AaTHICTh XJopodiay 0 peakili OMHJICHHS IIOKa3ye, IO BiH €
ckiagHuM edipoM 1, SK Bcl 1HIN CkIaaHl edipyu (HANPUKIAL, XUPH), 3TaTHHHA
PO3IICTUTIOBATUCS 1T JII€I0 JIYTY 3 YTBOPEHHsIM coliei. [Ipu 11bomy, KOBTI MIrMEHTH 3
JyraMu He pearyroTh.

VY uenTpi nopdipuHOBOTO siipa MOJEKYIU XJIOpO(hLTy 3HAXOAUTHCS aTOM MArHiko.
AKTHBHUM BIUTMBOM PO3BEJICHUX 1 CITAOKMX KHCJIOT aTOM MarHir0 MOJKHA 3aMICTUTH Ha
BOJICHb. Y TBOPIOETHCSI O€3MarHieBe MoxigHe XJIopodiny Oypo-OJMBKOBOTO KOJIBOPY —

deodiTun:

COOCH; COOCHs;

C;]H;gDI"‘Iqu +2HCl — E;:H;:DH4 T Mg':.].:

COOC,H;, COOC,,H;,
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Peakuisn ¢eoditunizanii nokasye, mo 3ei1eHe 3a0apBiIeHHS XJI0pOPLTY 3HAYHOIO
MIpPOIO TIOB'SI3aHE 13 MPUCYTHICTIO aToMa MeTaly MarHiro. [Ipo 1e TakoX CBITYUTH
peakuis BiIHOBJIEHHSI MeTAJ00pPraHiyHoro 3B'a3ky. Peakuis mik QeoditnHOM 1
CULTI0 OyAb-SIKOTO METaly, HaMpuKIal, OITOBOKUCIOW ML YA IUHKOM,
MPU3BOMUTDH /10 3aMIIIEHHS BOJHIO METAJIOM 1 BIJHOBJICHHIO 3€JI€HOrO 3a0apBiICHHS.
Otpumana chnoiayka — MigbnoxigHe Xxjopogiiry, ske, OJHAaK, BXE HE Mae

BJIACTUBOCTEH XJI0podiy:

COOCH; COOCH;

C32H330H4 Ll Eﬂ{fH;EGD): —* C;:H;,:.DN*EH Ll ECH3EGDH

COOCH;e COOC;H;e

Otxe, yuacTh xyopodiny B mporieci (oTocHHTE3y 00yMOBJIeHa HOro BUOIPKOBOIO
3IaTHICTIO TIOTJIMHATH CBITJIOBY €HEprito, fSKa HEOoOXigHa POCIWHI IS CHHTE3Y
OpraHIYHUX CIOJYK 3 BOJAM 1 ByrJieKHcioro rasy. IlormuHanHs cBiTiIa XjopodinioMm €
HE CYLUIbHUM, a BUOIPKOBMM. Y IIbOMY MOXHA TMEPEKOHATHUCS, MPOMYCKalouu Oiie
CBITJIO Yepe3 PO34rH XJI0podisy, a MOTIM PO3KIAJal0YN HOTO 3a IOTIOMOTOI0 TIPU3MH.
OxkpeMi JUISHKH CIIEKTpa BUSABJIATHCS IMOTVIMHCHUMH, a Ha 1X MicIli OyJe BUIHO TEMHI
cmyru. OTpUMaHui CHEKTP HAa3UBAETHCS CHEKTPOM MOrJMHAHHA. Takox, XjIopodit
Mae€ 3/IaTHICTh A0 (pryopecuenuii. [Ipy mormuHaHHI CBITIA MOJNEKyJIaMu XJI0podiny a
peaxkiiitaux 1meHTpiB (PII), To ¢orocuctemu I i Il mepexonste y 30y/pKeHMIA CTaH, a
MOBEPHEHHS iX JI0 3BUYAITHOTO CTaHY CYIMPOBOKYETHCS BUIPOMIHIOBAHHSIM paHIIIIe
MOTJIMHEHOI eHEePrii y BUTISAI Terwia, Mirparii eHeprii, XiMidHO1 eHeprii Ta 4epBOHOI
dyopectieHttii. DIyopecleHIlis BHUSBIAETHCA 32 YEPBOHUM KOJIHOPOM PO3UUHY

xJIopouty, 110 PO3TIIAIAETLCSA Y BIAOMTOMY CBITIII HA TeMHOMY (poHi. He3anexHo Bix
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JOBXHHU XBHJII 30YyJKYIOHUOrO CBITIA XJOPO(DUT (IyOpeclitoe TUIBKM YE€PBOHHUM
CBITJIOM.

B XKMBOMY JIMCTKY OCHOBHUM (PJIyOpPECLIIOIOYUM HIrMEHTOM € XJaopodia a. Ilpu
IIbOMY, Y HATUBHOMY JIUCTKY (IyOpEeCLEHIlsl BUpakeHa 3HA4YHO cjaliie, HIXK B
PO34MHI, TaK K YaCTHHA MOTJIMHEHOI €HEeprii BUKOPUCTOBYETHCA HA CEHCUOUTIOBAHHS
doToxiMiuHUX peakiuiid. ToMy 3pocTaHHsS IHTEHCUBHOCTI (POTOCHHTE3Y, SK MPaBUIIO,
TATHE 3a co00r0 1 ociabneHHst dayopecieHili. 3a i IHTeHCUBHICTIO MOXHa CYJUTH

po CTaH xJIopodiTy 1 HOoro y4acts y pOTOCHHTE3I.

Mema po6omu: BUBUNTU ONTHYHI Ta XIMIYHI BJIACTHBOCTI XJIOPO(DUITY y JIMCTKAX
JOCIITHUX POCIIHH.

O6'ekmu  0ocnioxycenna. CBDKI JIMCTKU KUTAMCbKoi TpostHAM (T10ICKyCy) Yu
Oanp3aMiHy.

Peakmueu ma oonaonannsa: 6ensun Kamoma, 20% KOH a6o NaOH, 20% HCI,
96% eTunoBHMI CHUPT, BOJAA, Kpeiija, OUTOBOKUCIWN IUHK YW Midb y TOPOIIKY,
HACTUIbHA JIaMmIla, CTYNKa 3 MAaTOYKOW0, MPOOIpKH, BOPOHKA, IMarnepoBuUi (GuUIbTP,
MEIUYHUIN IIMpUIl, JUCTHIHOBaHA BOJA, MIHIETH, MPOOIPKH, CKaIbIel abo MeTaneBi

IIaTeN, CIpHUKH, CITUPTIBKA, BOJsSTHA OaHS.

Xio pooomu:

1. Onep:xaHHs CNMPTOBOr0 €KCTPAKTy mirMeHtiB. J[Jis 1boro HaBaxky (2-3 r)
3eNIEHUX JIUCTKIB ApiOHO Hapi3aTH, pO3TEPTH Yy CTYMIl 10 ofaHOpigHOi macu. Ha
KIHYUKY CKaJbMeNs JAOAATH KpeWdau IJIsl HeWTpamizallii KUCJIOT KIITUHHOTO COKY. Y
CTYIIKY J0 TOMOT€HHOI Macu noaatu 7 mi 96% eTunoBoro CrupTy, MepeMillaTH
CKJISTHOIO MAJIMYKOI0 Ta npoduibTpyBaTH. OepxKaHui CIMPTOBUIN €KCTPAKT MOBUHEH
MaTH KOHIICHTPOBAHMU 3e€JCHHMN Tpo3opuid Komip. Ompa3y pO3IUITHTH OTPUMaHHMA
EKCTPAKT Ha 2 MPOOIpKK MPHUOIUZHO OTHAKOBOTO 00’ €MY.

2. Po3ninenns mirmenTiB 3a Kpaycom. Jlo 3 Mur ciupTOBOi BUTSKKH JIOJIATH PIBHY
KUTBKICTh OCH3WHY, MEpEMIIIaTH, BHECTH 2-3 Kparuti BOAM (M1 KpaIoro po3MoALTy

mapiB), 3HOBY 00€peXHO NepeMiliaTi (CUJIbHE MepeMilllyBaHHs € HeOakaHUM, Tak SIK
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YTBOPIOETBCS CTIMKA €MYJbCii 1 PO3YMH CTa€ MYTHUM) 1 JaTH BIACTOATUCA. Y
pe3ysbTaTi BiIOYBA€TbCA pO3MOALT BMICTY MpOOIpKM HaA JBa LIapu: BEPXHIM
(OeHszuHoOBHUI), 3adapOoBaHMil y 3el€HUM Komip, 00 MICTUTh XJOpOQuI, a TaKOX
KapOTHH), 1 HWXHIM (cnupToBHii), 3adapOoBaHMil y KOBTHI Koiip, 00 MICTUTH
kcantour. Skmo obuaBa miapu 3adapOoBaHI y 3€I€HHMIA KOJIp, TO PO3MOALI
MPOBEACHO HEBAao. B Takomy BUMAAKY CIiJl JOJATH 1€ TPOXU OCH3UHY, T00pe
nepeMilaTd npoOipKy, BHECTH 2 Kparuii BOAM 1 3HOBY JIaTH BIACTOATHUCA. A SIKIIO
HWKHIA Map HEAOCTAaTHHO MPO30PHI BHACTIIOK HAUIMINKY BOJIH, TO JOJAATH TPOXH
CITUPTY.

3. Peakuis omwienns xsopodginy. /lo npobipku micis npoBeneHHs peakiiii Kpayca
nonatu 2-3 kparti 20% KOH um NaOH, 6aratopa3zoBo nepeminnyioTh 1 JaTH
BIJICTOSITUCS, TIOKHM HE BITOYJEThCSA YITKE PO3IAUICHHS CYMIllll HAa JIB1 30HHU: BEPXHIO
(?KOBTOT0 KOJIbOPY), [0 MICTUTh KAPOTHH, 1 HIKHIO (3€JICHOIO KOJIBOPY), IO MICTUTh
KaJlieBY CuTb XJ0podiny — xjaopodiaia. To6To, 30BHI, IApU MIHSIOTHCS MICIISIMH.

4. Peakuis d¢eodiTunizanii. Peakiis deodirunizamii JOBOAUTH HASBHICTH aTOMY
MarHito y moiiekyiai xjmopodiny. B okpemy mpobipky 3 2-3 M COUPTOBOI BHUTSKKH
mirmenTiB goaatu 1o 2-3 kparuti 20 % HCI i mepemimaTy (KOHIIEHTPOBAHIII KACIOTH
HETMPUAATHI, TOMY IO BHKJIMKAIOTh HEOOOPOTHE pyHHYBaHHS MOpP(IPUHOBOTO sIpa
xnopodiny). ITix miero KUCIOTH yTBOPIOETHCS Pe0odiTHH OJIMBKOBO-0YPOTO KOJIBOPY.

5. Peaknisi BiIHOBJIEHHSI MeETAJOOPraHIYHOIO 3B’SI3KY IIOKa3ye, M0 3€JICHE
3a0apBieHH XJIOPO(hLTy 0OYMOBICHO HAsBHICTIO y MOro CKjaai came metany. s
OTO B TPOOIpKy 13 po3unHOM (eodiTHHY BHECTH HA KIHYMKY CKaJIbIIEIs
ONTOBOKUCIIMM ITMHK YW MiJb 1 JTOBOAATH 10 KHITIHHA. SIKI1o 3a0apBicHHS HE
3MIHUTBCS, CIIIJ JOJIATH IIIe TPOXHU COJIi IIMHKY YU MiJii 1 3HOBY HarpiTu. BinOyBaeTncs
3MiHa OJINBKOBOIO 3a0apBJICHHS Ha cMaparjoBo-3eieHe. Y Tabmumi 5.1 odopmutu
PE3YNIBTAaTH KOKHOTO JOCITITY pa3oM 3 TpadiqHUM BiTOOpAKEHHSIM.

6. dayopecuennisa. CiupToBHiA €KCTPAKT MITMEHTIB PO3TJISIHYTH Ha PiBHI O4ell —
po3uuH Oyje 3eneHoro Konbopy. [ToTiM nmpoOipKy po3MICTUTH NIEpe] TEMHUM MarnepoM
OUIs €EKTPUYHOI JIAaMITH 1 PO3IJIAHYTH 1i y BIIOUTOMY CBIiT/I1. PO3unH MaTume TeMHO-

4epBOHM KoJIip. Pe3ynbpTaTi 3aManoBaTi Ha MaIOHKY 5.1
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Tabnuys 5.1

Buxinna cnonyka | lonanuii peakTus MasroHok OTtpuMaHa cmostyka

1.

) ) o) [

O,

\\

@
%_

Puc. 5.1 ®ayopecuientiisi: a — CIUPTOBHUA PO34YMH; O — CIIMPTOBHIA PO3YUH TIEPE]

TEMHHUM MarnepoM y BIIOUTOMY CBITII
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Bucnoeok:

Koumponvni numanns:
1. OguH NMUCTOK BUTPUMAHUM Yy CUHBOMY, a IHIIUH — Yy YEPBOHOMY CIEKTpax pPiBHOI
IHTEHCUBHOCTI. Y SIKUX MPOMEHAX Oyze akTuBHile nornmuHatucs CO,?
2. SIky ponb BifirparoTh (HIKOEPUTPUH Y YEPBOHMX Ta (DIKOLIAHIH Yy CHHBO-3€JICHUX
BogopocTeit? Uu 6epyTh BOHM y4acTh y nporieci GoTocuHTe3y?
3. [Ilicns TOBTOPHMX 3aMOpPO3KIB BOCEHHM TpaBa HaOyBae OypoO-OIMBKOBOTO

3a0apBieHHA. SIK MOSICHUTH 3MiHY 3a0apBieHHA? Yu KUTTE3NATHI TaKl POCITUHUA?
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JlabopaTopHa pooota Ne 6
Po3nooin nizmenmie memooom 00HOMIpHOT nanepoeoi xpomamozpaghii

Onuc pooomu. J1o ocHOBHUX (DOTOCHHTETUYHUM IIITMEHTIB JINCTKA BIHOCSTHCS
XJ10po(isin 1 XOBTI NIrMEHTH — KAPOTHHOIAHU, SIK1 BIIMOBLAHO JI0 iX XIMIYHOI OyA0BH
NOAUISIIOThCS Ha JBi rpynu: KapoTmHH (CaHss) 1 okucneninn kcanTodiam
(CaHs60n). Onmni ¥ npyri sBASIOTH COOOK0 CyMIIl JEKUIBKOX IMTMEHTIB MO10HO1
OynoBH, SIKy MOKHA PO3AUTUTH HAa OKpPEMi KOMIIOHEHTH 3a JOMOMOTOI0 METOTY
xpomaTorpadii.

Merton nmanepoBoi xpomarorpadii OyB 3anponoHoBaHuM pociiicbkuM BueHUM M.C.
[IBeToMm y 1906 porii 1 3apa3 MHUPOKO BUKOPUCTOBYETHCS JJIS SIKICHOTO TOJLTY CyMIIIi
nirMeHTiB. Bci xpomartorpadiyHi CUCTEMHM CKJIaaloTbcsi B OCHOBHOMY 3 JIBOX (ha3:
HEepYXoMoi 1 pyxoMmoi. 3a3Buuail pyxoma ¢aza mepeMiliaeTbcsa Mo HepyXxomiil abo
IIPOITYCKAETHCS Yepes Hel.

Merton xpomarorpadii 3acHoBaHuil Ha pi3Hid pyximBocTi (Rf) koxxHOrO
KOMITOHEHTa Ha TMEBHOMY aJcOpOeHTI. AICOPOEHT — TBEp/a pPeuOBMHA, IO 37aTHA
yTPUMYBAaTH Ha CBOiM IOBEpPXHI IMEBHI MOJEKYIU. Y SKOCTI aJcOpOCHTIB MOXHa
BUKOPHUCTOBYBaTH Caxapo3y, OKCHJ MarHiro, KpoXMaylb, CHJIIKareib, Marip TOIIO.
Pyx/MBICTh peUOBHHM 3QJICKUTH BiJ ii PO3YMHHOCTI O€3MOCEepeaHbO B PO3UYMHHUKY,
IIPOITYIIIEHOTO Yepe3 aacopOeHT, 1 BIICOTKY ajcopOIlii Ha JaHoMy afcopOeHTi. Uum
BHUIIOI0 € PO3YMHHICTH MITMEHTY B PO3YMHHHUKY 1 UMM Triplle BiH aJcopOyeThcs Ha
ancopOeHTi, TUM OLIBIIOI € WOTO PYXJIUBICTh, 1 TUM JaJji BiH Oy/e po3TallOBaHHMA
BiJl CTapTOBOi CMYTH. 3aCTOCOBYIOUM Pi3HI KOMOIHAIlI PO3YMHHUKIB 1 aJICOPOCHTH
pi3HOT TPUPOAM, MOXKHA JOCSITTH BHCOKOTO CTYIEHS PO3AUICHHS 1 OYMIIEHHS
MITMEHTIB.

Omnaum 3 agcopOeHTiB ipu xpomartorpadii € mamip. XpomaTtorpadidyae po3aiieHHS
Ha Tarnepi IPOBOAATH Y BUCXIAHOMY a00 HU3XigHOMY HanpsaMKy. [Ipu BucXigHiii
xpomartorpadii manepoBy CMyry MmiIBIIIyIOTh BEPTUKAIBHO; TPU IIBOMY HIDKHIN ii
KiHEI[b, Ha SIKMM HAHECEHa CyMIII MIrMEHTIB, 3aHYPIOIOTh Y po3uMHHUK. [1o Mipi pyxy
PO3YMHHUKA MiA [i€I0 KAaNUISPHUX CHUJ BEPTUKAJIBLHO Bropy BIIOYBA€ThCS MOALI

po3unHeHux pevyoBuH (Puc. 6.1).
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Puc. 6.1 Cxema nanepoBoi BUCXIAHOT xpomaTorpadii

,
i
ﬂr
.

4 — BY3bKa CMYJXXKa IaIlCpy, 60 — anin:[quHa XpomMartorpama, B — KpPyroBa

xpomatorpada (1-craproBa misiMa; 2-po3UIeHI TPYIH MIrMEHTIB)

[Tpu mm3xinHid xpomartorpadii BepxHiii KiHElb ManepoBOi CMYTH 3 CYMIIIIIIIO
MITMEHTIB, HAHECEHHX HEeNaJeKO BiJl Kparo Manepy, 3aKkpiusioTh Yy JOTKY, SKHii
PO3MIIIYIOTh Y BEpXHIA YacTWHI kKamepu. HwkHIN KiHElb Tarepy po3TalllOBYETHCS
Tak, 00 BIH HE TOPKaBCA HAJIMUTOTO HA THO KaMepH PO3UYMHHUKA. B pesynbrati mii
KaUISIPHUX CWJ 1 CWIM TSDKIHHS PO3YMHHHMK IIOYMHAE TII€PECyBaTHUCS BHU3 10
TarepoBiit CMy3i 1 B Pe3yJIbTaTi YOTO CYMIIll PO3AUISIETHCS.

Xpomatorpadito IPOBOIATh Y TEPMETHYHO 3aKPUTUX MOCYAUHAX, JI€ MIATPUMYIOTh
HacHYeHy TapaMH PO3YMHHHKIB aTtMmocdepy, 1Mo 3amobirae ix BHUITApOBYBaHHS 3
nanepy. s edheKTHBHOTO po3MOLTy MIrMEHTIB Mamip MOBUHEH OYTH JOCUTH MIUTBHOT
PIBHOMIPHOT TOBIITUHHU.

JUIi  XapaKTEepHUCTHUKU TIOJOXCHHS IUISIM BUKOPUCTOBYIOTh BenmmuuHy Rf —

Koe]iIieHT pyXOMOCTi:

Rf=1/L, ne
| — BincTaHB MiXK CTAPTOM 1 IMOJIOKEHHSM IICHTPY TUIIMU Ha Xpomartorpadi;

L — BigcTaHb MK CTapTOM 1 PPOHTOM pyXy PO3UHMHHHUKA

38



Mema podomu: TOATUTA CYMIII MICMEHTIB METOJOM OJHOMIPHOi ManepoBOi
BUCXIJTHOT XpomaTorpadii.

006'exmu 0ocnidicenna . CBIX1 JIUCTKU PI3HUX KIMHATHUX POCIIMH.

Peaxmueu ma obnaonamnsa: auetoH, 96% etwioBuit cnupt, OeHzun Kasona,
Kpeija y TOopoIIKy ab0 BYIVIGKHUCIHMM Kajlbllii, AUCTHWIbOBaHA Boja; (apdoposi
CTYNIKM 3 MAaTOYKOIO, TINETKHU, CKaJbIel, CKJISHI CTaKaH4YMKH, MpoOipku abo
xpomaTorpadiuHi HUIHAPU 3 NPoOKaMH, IITATUB NI MPOOIPOK, MPOOKOBI CBEpAJA,

yamku [letpi, xpomaTorpadiunuii Ta puUIbTpYBaIbHUMN NaMip, CKISHI MaTUYKH.

Xio pooomu:

1. OnepkaHHsA CHUPTOBOr0 E€KCTPAKTYy mirMeHTiB. J[nsi 1iporo HaBaxky (2-3 T)
3eJIeHUX JIUCTKIB ApiOHO Hapi3aTH, pO3TEpPTH Yy CTYMI 10 oaHOpigHOi macu. Ha
KIHYMKY CKaJbIIes JOJATH KpPEeHIu sl HeHTpamizamii KUCIOT KIITHHHOTO COKY. Y
CTYIIKY /10 TOMOT€HHOi Macu AojmaTd S5 Ma 96-% eTWIoBOro CIupTy, MepeMiliaTH
CKJISTHOIO MAJIMYKOI0 Ta MpoduibTpyBaTH. Oep)kaHuil CIMPTOBUN €KCTPAKT MOBUHEH
MaTH KOHIIGHTPOBAHUH 3eJICHUI TTPO30PHUI KOITIP.

2. Ha cmyxky xpomatorpadiunoro mamepy (2x12 ¢M) mpocTUM OJIBIIEM HAHECTH
CTapTOBY JIiHIIO (Big Kparo cMyxku 1-1,5 ¢M), 3aHYpUTH IIUM KIHIIEM Yy CIIHPTOBY
BUTSDKKY MIrMeHTIB Ha mmOuny 1-1,5 cm, Bucymwutu Ha mnoBitpi. Omnepaiito
noBTOpuTH 10 TuX mmip (15 pa3siB), MOKKM 30HA 3aHypeHHS He HaOyae IHTEHCHBHOIO
3eneHoro Koapopy. [1oTiM omycTuTH 1ieil KiHelb KUThbKa pa3iB y YMCTHM alleTOH Ha
rTIMOMHY 2 MM, 3ITHATH BCE MIrMEHTH y PiBEHb CTAPTOBOI CMYTH (IIMPUHA 2-3 MM),
MPOCYIIUTH 1 BCTABUTH MPOTUJIC)KHUM KIHIIEM y KPIOK MPOOKH. 3aKPUTH MPOOKOIO
npoOipKy, Ha OHO skoi BHecTH Oem3mH Kasoma, Tak mo0 mamip y HBOTO He
3aHypIOBaBcs (10 2 MM).

3. CMy>kKa marepy MOBHHHA 3HAXOIUTHCS Y BEPTUKAIHLHOMY TMOJOKEHHI, a 11 HUKHIN
Kpail HeOOXITHO 3aHYpUTH Yy PO3YMHHUK TakK, MO0 OCTaHHIM HE TOPKABCS CTAPTOBOI
cmyru (puc. 6.1). Jlo i michs 3aHypeHHS Xpomarorpamu mpoOipka MOBHHHA OyTh
3aKpuTa IMIUIBHO MpoOKOow 1 mepeOyBaTh Ha cHaOKOMy CBITJI JUIsl YHUKHEHHS

doTtopyitHyBaHHsT mirMeHTiB. Koiaum pO3YMHHMK JIOCATHE BEPXHBOTO  Kparo
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XpOMaTOrpaMHy, CMYKKy Nanepy BUMHATH 1 IpOCYIIUTH Ha noBiTpl. Ha xpomaTtorpami
BIJI3HAYUTH MOJIOKEHHS IIISIM, SIK1 BIAMOBIAAI0Th IEBHUM I'pyIlaM HIrMEHTIB.

4. Ha xpomatorpami HirMeHTH OyJyTh pO3TAlIOBYIOThCA Y MEBHOMY Mopaaky. Crnabo-
3eJieHa 30Ha, sIKa 1HOJI CIIOCTEpIraeTbCs Ha MICILI CTapTOBOi CMYTH, SIBJISE€ COOOIO
xiaopoginin — OecdironbHl TOXiAHI  XJOpo(dUTy, HEPO3YMHHI B  OCH3UHI.
be3nocepenHbO HaJ CTApTOBOK CMYTOK 3HAXOAMUTHCS XJopogia b xoBTyBaTO-
3€JIEHOr0 KOJIbOpY, HaJ HMM — XJopodig a OnakuTHO-3eJ€HOro Koawopy. Jlami
PO3MIIIYIOTECS KCAHTO(IIN, 10 HE MOJUICHI Ha OKPeMl KOMIOHEHTH MpPU TaKOMY
cnocobi xpomarorpadii, 1 e Bulle, pa3oM 3 (GPOHTOM PO3YMHHHKA — OpPaHKEBHIl
KAPOTHH.

5. Ha otpumaniii Xxpomarorpami BIJI3HAYUTH 30HM PO3TALIyBaHHS IIIMEHTIB,
No3HauuTH iX nudpamu 1 371erka migdapOyBaTH B BIANOBIIHUN KOJIp, TaK K Ha
MOBITP1 BOHU HIBUKO BUIIBITalOTh. Po3pizaT XpoMarorpady Ha BiIMOBIIHY KUIbKICTb
CTYJICHTIB, 110 BUKOHYBAJIH JOCHi, po3mudpyBaTy ii 1 BKICITH B 30mHUT. CTPUIKOIO
BKa3aTW HANPSMOK PyXy PO3YMHHUKA i po3paxyBaT Rf 11 K0xKHOT 3 rpyIl MirMeHTiIB.
Pesynbratu BHECTH Y TabmuIto 6.1

Tabnuys 6.1

Koediuient pyxomocti Rf
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Bucnoeok:

Konumponvnui numanns:
1. IIpu xpomatorpadii NirMeHTIB Ha nanepi B OEH3UH1 y CTapTOBIH JiHIT 3aJUIIA€THCS
1HOM1 KiTbKa 3ejeHux IwuisiM mirmeHTiB. Illo me 3a mirment? Yomy, Ha BiAMIHY BiA
HIINX, BIH HE pyXa€eTbCs?
2. YoMy xjopod it a po3MIIIa€ThCs HA XpoMaTorpami oimkye 10 (iHilry MOpiBHSHO 3
xsopodimom b?
3. Slke OlosoriuHe 3HAYEHHS Ma€ 4YEpBOHE 3a0apBiieHHS TJIMOMHHUX MOPCHKUX

BOJIOPOCTEM?
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JlaGoparopHa pooora Ne 7
Domocencudinizyroua 0isa Xa10po@piny Ha peakuyir) nepeHecenHta 600HI0
(3a O. A. I'ypesuuem)

Onuc pooomu. Y 1948 p. akamemik O. A. KpacHOBCbKMH MpPOCTUM
EKCTIIEPUMEHTOM JIOBiB, IO XJOpOodil y (POTOCHMHTE31 € YYaCHHMKOM Ta IHIIIATOPOM
OKHCHO-BIJHOBIIIOBAJILHUX peakiliii, TOOTO BHUKOHYE poyib (HOTOCEHCHOLTI3aTopa
OKHCHO-BITHOBHOI pE€aKIlii IMEepeHECeHHs €JIEKTPOHA BiJ MEPBUHHOTO JOHOpa 0
nepBUHHOTO akuenTopa. L{ro peaxiito MokHa criocTepiraTH y MOAEIbHUX CUCTEMAX 3
BUKOPUCTAHHAM IITYYHHX JIOHOPIB Ta aKUENTOPIB EJIEKTPOHIB. Y SKOCTI JOHOpA
CJICKTPOHIB HaW4JacTillle BHUKOPHUCTOBYETHCS ackopoinoBa kuciaora (AK), a sk
akuenTop — Oynb-skuii OapBHUK, KU y BIAHOBJIEHOMY CTaHI MEPEXOIUTH Y
aeikodopMy, HapUKIIaa METHIOBHI YepBoHuii (MY):

AKH,; + MY + X1 ---------- AK + MUYH; + X1, ne

AKH; — ackop6iHOBa KHCII0TA;

MUY — MeTuI0BHUI YEPBOHUN;

MUHj; — neiikodopmMa METUIIOBOTO YEPBOHOTO;

X1 — xyopodi.

AckopOiHOBa KHCJOTa 3[aTHA JIO HE3BOPOTHOI OKHCHO-BITHOBHOI peakiiii 3
YTBOPEHHsM  awurigpoackopOiHoBoi kucinotu (JAIAK), 1mo cympoBomKyeTbes
MIEPEHECEHHSAM €JICKTPOHA JI0 aKIenTopa. Y IIbOMY MOJSATac HAWBAKIIMBIIIA (DYHKITiS
AK y KiIiTHHaX )KUBUX OpraHi3MiB, € BOHA BHUCTYIMAE SIK HKEPENIO CHEPTii, BiAIat0uu
CJICKTPOHU Ta TPOTOHH Y JHUXAJIBHUHA eIeKTpOoH-TpaHcnopTHui yaHior (JETJI).
Oxucno-BinHoBHuii moteHmian (Eg) AK mopisaioe 0,1 eB (mpu pH 5,75). AK €
BITHOBHUKOM, a y IIil PEaKIIii — JOHOPOM EJIEKTPOHIB.

MetunoBuil 4epBOHUN TaKOX MA€ OKHUCIIOBAJIIBHO-BIHOBHI BIACTUBOCTI, MOTO
Eo=0,8 eB. fx oxwucmoBau, MY, BpaxoBylOYM BEIWKY pPIZHUIO TOTEHITIATIB
(AEo=0,7 eB) necmpomoxuuii okucmoBati AK cnonranHo. Ilporte, 3maificHutu
BIIHOBJICHHS BIH MOXKE€ 3a JOMOMOTOI0 (hoTOCeHCHOiIi3aTopa, TOOTO PEYOBHHU, IO
BUKOPHUCTOBYE €HEPril0 CBITJIa Ta CTUMYJIOE€ XIMIUHY peakiii, aie He Oepe
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Oe3rnocepeHi0 y4acTh y Hid. TpaHCmoOpT B OKHCIIOBaJIbHO-BIIHOBHIM peakiii 3a

ydacTio (oToceHcuOuIizaTopa (30yIKeHOTro XJIOopo(dily) MOXKHA TMOJATH y BUTIISAII

2e hv l 2e

CXCMMU:

Ackop06iHOBa KUCIIOTa L, Xnopodin ,| MeTHieHOBHIT YepPBOHHIT
(Oonop) (homocencubinizamop) (akyenmop)
l hv
A\ 4 A\ 4
JAT'AK MUY, BigHOBIIEHUH Y
JIEUKOCIIONYKY

VY TwiakoigHiii MeMOpaHi XJIOpOTUIACTY 3aB/ISIKH BUCOKOCHEPTETUIHOMY €JICKTPOHY
(€) xyopodinn Mae BIACTUBOCTI CUIBLHOTO BITHOBHUKA 1 CIIPOMOXXHUM BITHOBIIIOBATU
PEIOKC-CUCTEMH 3 BEJTUKUM HEraTHUBHHUM IOTCHITIAIOM. EJIEKTpOH, 110 BiIa€Thes PU
IIbOMY, 3QJIMIIAE€THCS BUCOKOCHEPTETUYHUM 1 MOXKE CBOIO CHEPrif0 BUTPATHUTH Ha
HACTYIHI OKHCJIOBAJIBHO-BIIHOBHI peaKIlii, CIIPAMOBaHI Ha TpaHcdep NPOTOHIB i3
30BHIIIHBOTO OOKYy MeMOpaHW THJIAKOiga Ha BHYTPIIIHIO JUISl TTOAAJBIIOTO CHHTE3Y

ATO.

Mema po6omu: 3a JIONOMOTOK MOJCIBHOTO JIOCIiAYy MPOAEMOHCTPYBAaTH
(dhoTOCEHCHOLTI3YI0UY aKTUBHICTE XJI0POQLTY.

06'ekmu 00cnidiceHHa . 3eNeH1 TUCTKU OyIb-sIKUX KIMHATHUX POCIIHH.

Peaxmueu ma oonaonanna: nammna 100W, mratus, mpoOipKu, CTyNKa, MaTOYKa,
YOpPHUH TaIip, €TaHoJ, KPHUCTaliuHa acKOpOIHOBAa KUCJIOTA, HACUYECHUU CITMPTOBHMA

PO34YKMH MCTHJIOBOI'O YCPBOHOI'O.

Xio pooomu:
1. IlpurotryBatu CHUpPTOBHH po3unH Xjopodimy (auB. mabopaTopHy podoTy Ne5).
Skio 3a0apBieHHSI PO3YMHY BUSIBUTHCSA 3aHAJTO TEMHUM 1 TOMY IMOTaHO MOMITHUM,
Horo ciig po30aBUTU CHUPTOM, OO0 3€JEHUN KOJIp XJIOPO(PUIOBOI BUTSHKKU CTaB

MPO30pUM. 3araJIbHUM 00CST BUTSHKKU Ma€ OyTH OJM3bKO 15 MIL.
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2. Jocnin 3akiafaoTh y M'STH BapiaHTax:

Tabnuys 7.1
Bapianrt KomnonenTn IHouarkoBuii | 3miHa IpuyuHu 3MiHK
AOCJIiy cepenoBuina+ KOJIip KOJIbOPY | KOJbLOPY 200 1i
OCBITJICHHS BiICYyTHOCTI

1 X1+ MY+ AK + hy
2 Xn+ MY+ AK +

TEMpsiBA
3 Xn+ MY + hv
4 Xn+ AK + hv
) ETtunosuit ciupt + MY

+ AK + hv

3. B3stu mtatuB 3 5 ipobipkamu. Y nepiii 4 npoOipKy HAIMBAIOTh MO 3 MJT CIUPTOBOI
BUTSDKKU XJopodiny, a B 5-y — 3 mu eranony. Ilotrim y npobipku 1, 2, 3 nomamTh
OJIHAKOBY KUIBKICTh CIIMPTOBOI'O PO3YMHY METUIIOBOTO uepBoHOTO (MY), moku 3eneHe
3abapBiieHHs He HaOye Oyporo Kojabopy. Y mpobipKy 5 10oAar0Th Taky KiIbKicTh MY,
MIOKU 3eJIeHe 3a0apBIiieHHsI HE Ha0y/le YepBOHOTO KOJIbopy (anie Oarato pomaBatn MY
He Bapro). Y mpobipku 1, 2, 4 1 5 gomatote mo 30 Mr (Ha KIHYMKY CKAaJIbIIeys)
KpucTanigyHoi ackop0inoBoi kuciot (AK) 1 ctpymrytors. OkpemMo, y Ipyromy BapiaHTi
poOipKy 3aKpPUBAIOTh YOPHHUM ITallepOM.

4. IlrtatuB 13 TpoOIpKaMU CTaBIATh OE3MOCEPEAHBO TMEpea SCKPaBOIO JIAMIIOL,
MOMICTHBIIIM MK HUMHU TOCYIAWHY 3 BOJOIO 3 TUIOCKOTApalIebHUMHU CTIHKAMH, 11100
3armo0irT¥ HarpiBaHHIO PO3UMHIB.

5. Uepes 20 xB Bix MOYATKy €KCIIO3UINT BIIMITUTH 3MiHH, SKi BIAOyIHca y pooOipKax,
3amoBHUATH TabmuIro 7.1, BiMoOpa3wBIIM 3MIHU KOJBOPIB y MpoOipKax Ta MPUUUHH

ObOro sABHUIIA.
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Bucnoeok:

Konumponvnui numanns:

1. Yomy mim yac BapiHHI IIABII0 YM MNETPYIIKH iXHI JIMCTKM HaOyBaloTh Oypo-

KOPUYHEBOTO 3a0apBICHHS?

2. qOMy Y COCHHU B 3iMKHYTI/IX HaCaI?KCHHAX HM>)KHI ITarOHU Bi]lMI/IpaIOTB 1 onagaroTh, a

y SUTMHU — H1?
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JlabopaTopHa pooota Ne 8
Busaenenna akmuenocmi ghepmenmie nepoxcuoasu i kKamanasu y
POCTUHHOMY mamepiai
Onuc poboomu. JluxaHHs CKIAJA€TbCA 3 PANYy OKHCHO-BIZHOBHMX pEAKIH, Yy
MpOLECl SIKUX BOJAEHb JAMXAJIbHOIO CYOCTpaTy BIJHOBIIIOE KHUCEHb MOBITPS 3
yrBopeHHsM H>0 un H>O,. Ha yTBOpeHHSs BOJM BUTpAYa€eThCs 4 €1EKTPOHU, IEPEKUCY
BOMHIO — 2 enekTpoHH. OCKITbKM KWUCEHb BHCTYNAE€ KIHIEBUM aKIEIITOPOM
CJIEKTPOHIB, TO OKHCHEHHS 3a HOro y4YacTI0 Ha3WBalOTh TePMiHAIbHUM.
Pi3HOMaHITHICTh JUXaJbHUX JIAHLIOTIB BU3HAYA€TbCA TEPMIHAIBHUMH JIAHKAMHU
OKHCJIIOBAJIbHOI'O JIAHIIIOTA 1 Ja€ MOKJIMBICTH MOOLTI3yBaTH €EKTPOHM Bl 0aratbox
cyOcCTpaTiB, a TaKOX IMPH 3MiHI YMOB CEPEIOBHUINA J103BOJISIE KOMIEHCYBAaTH (DyHKIIIi

onHi€el cuctemu iHIMUMH (puc. 8.1).

B{ETERESE
HzO2 + HzO2 —— (2 + 2H20 .
R—-—-/ —0OH O-—H R—/ —0
R ,; +| ™ R— """0+2H20'
\ OH 6 —n R \ 6

Puc. 8.1 Peakiiis po3ieruieHHs epekucy BoaHI0 (epMEeHTOM KaTajaazoro (a),

nepeTBOpeHHs! (PEHOMIB Y XIHOHU 32 y4acTi nmepokcumasu (0)

depMeHTH, IO KaTali3ylOTh TEPEHECEHHsSI EJEeKTPOHIB 1 TMPOTOHIB IO
CJIEKTPOHTPAHCIIOPTHUX JIAHIIOTaX, MOMUISIOT, Ha 3 TpymH: JeriaporeHasu
(aKTUBYIOTH 1 TEPEHOCATH KUCEHBb), OKCHIA3M 1 OKCHIeHa3HW (aKTHUBYIOTh BJIACHE
KHCEHb) 1 JEPMEHTH, 1110 BUKOHYIOTH POJIb MPOMDKHHIX TIEPEHOCHHKIB EIEKTPOHIB.

JlerigporeHa3su Katami3yroTh ACTIAPYBaHHS AUXAJIBHOTO CyOCcTpary. AKIENTyHun
BOJICHb 1 EJEKTPOHU, JEesAKl 3 HHMX BHUKOHYIOTH (YHKII OKCHIa3, MepeAaroyu
eJIeMEHTapHl 4YacTKu Oe3MOoCepe/lHbO0 Ha KHUCEHb. Taki JerigporeHa3d Ha3UBaIOTh
aepoOHMMH, JI0 CKIIATy 1X KOQEpPMEHTY BXOJIATh MOX1IHI pudodaBiny (Bitaminy Bo).
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[IpencraBHukamu  kopepMeHTIB €  (QuaBiHageHiHauHykieotun (DAL 1
¢dbnaBinmononykieotus (OPMH). Anaepo0ni, a0 mipUAMHOBI, JETiIPOreHasu, IIo €
koepmenTamu HikoTuHamiunykieotua (HAJ) 1 Hikotunamigaunykieotuadocdat
(HA/I®) He MOXKyTh IIepejaBaTH €IEKTPOHHU 1 IPOTOHU Ha KUCEHb.

Oxcupasu KaTani3yloTh NEPEHECEHHS €JIeKTPOHIB 0e3MocepelHbO Ha KUCEHb, YCl
BOHU € TepMiHalbHUMHU (GepmeHTamu. [lo ckiamy KohepMEeHTIB OJHUX OKCHa3
BXOJIUTH 3aJ1i30 (IMEPOKCHIa3a, IMTOXPOMOKCH/IA3a, IIUTOXPOM Pusp), 10 IHITUX — MijIb
(momieHomoKkcHaa3a, aCKOPOIHOKCHAA3a).

Mix gerigporeHazamMu 1 TEpPMIHAIBHUMHU OKCHAA3aMU  MITOXOHAPIAJIbHOTO
JTUXaJbHOTO  JIAHIFOTa  3HAXOJAIThCS  NMPOMDKHI ~ TIEPCHOCHUKH  CJICKTPOHIB:
¢1aBonpoTeiHOBUH KOMILIEKC, KOeH3UM Q, JIAHITIOT IIMTOXPOMIB B, C, C1, 4, a3.

OxcureHasu Kataji3ylTh NMpsMe BKITFOUEHHS KUCHIO B MOJIEKYITy cyocTpary. Take
OKUCHEHHsSI (CTaHOBUTH ONM3bKO S5 % BIJ 3arajJlbHOT0 OKHUCHEHHS) MOXYTh
3M1MCHIOBATH TIEPOKCHAA3a 1 TOJi(PEHOTOKCHa3a, TTOPYY 3 OKCHIa3HUMHU (DYHKITISIMHU.
3HaHHS aKTUBHOCTI TOTO YW I1HIIOTO (ePMEHTY i€ YySIBICHHS NMPO (YHKIIIOHAIBHY
3HAUYIIICTh OKPEMUX AUXATBHUX JIAHIIOTIB MPU CTApiHHI YU B KOHKPETHUX yMOBax
CEepeIOBHIIIA.

Ilepokcuaasza € mpoTeinoM, M0 CKIAMAETHCA 3 OUIKA Ta MPOCTETUYHOI TPYNHA —
samizonopdipuHy. BcTaHOBIEHO, IO TEPOKCHIA3a KaTali3ye OKHCICHHS PI3HHUX
MUKITIYHAX  (EeHOIM, apoMaTW4YHI aMiHH) Ta TETEPOIUKIIYHUX CIOIYK KHCHEM
MIEPEKUCY BOJHIO, SIKUH YTBOPIOETHCS B KIITHHI SIK MOOIYHUN MPOIYKT KaTaTITHYHOI
TisUTBHOCTI (DJIaBIHOBUX JICTiAPOreHa3 B €NEKTPOHHO-TpaHCTOpTHOMY JtaHIo31 (ETJI)
nuxaHHsa. TakuM 9uHOM, JTISTTBHICTD MEPOKCUIA3H 3 YTHJII3aIlil TOKCUIHOI JUISI KIITHHA
MepEeKUCy BOJIHIO omocepenkoBaHo moB'sizaHa 3 ETJI guxanua. Pasom 3 TuwM,
BCTAHOBJICHO, IO TMEPOKCHIa3a 3/1aTHa (YHKI[IOHYBAaTH 1 SK THUIIOBA OKCHIA3a,
KaTami3ylo4ll OKHCICHHsS CyOCTpaTy KHCHEM TMOBITps. Tak, mepokcumasa 3 OIHOTO
O0oky wmoxe oxkucmooBatTh kucHeMm moBiTps HAJI*H, 3 inmoro — mnepemaBaTu
€JIEKTPOHH, OTPUMAaHI BiJl HbOTO, Ha PI3HI aKUENTOPH (HAMIPUKIIAA, HA IUTOXpOM c). B

000X BHMaaKax nmepokcuaasa € jankorw ETJI quxanHs.
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depMeHT KaTajia3a HaJeXuTh 10 Kiacy okcuaopenykras. lle 3amizompotein,
HEOUIKOBA YacTHHA SIKOTO, SIK y NEPOKCHUIA3u, MPEACTABIIEHA 3ali30MOPPIPHUHOM.
JisbHICTh KaTaja3u y JKHUBIM KIIITHHI MOB'I3aHA 3 aKTUBHICTIO (DJIAaBOMPOTEIAIB —
HaiBaxxnuBimoi Janku ETJI nuxanns. Karanaza posmiemnitoe TOKCUUHUM ISl )KUBOT
KJIITUHU TIEPEKUC BOJHIO, IO YTBOPIOETHCA SIK MOOIYHUN NPOAYKT disNIBHOCTI
dbaBonpoTeiniB y mepokcucomax. IcHye rimoresa, 1m0 y TKaHWHAX, 110 M030aBJeH1
JIOCTaTHBOTO JIOCTYMY KUCHIO, KaTalla3a BIJIIIPa€e poJib camMe MOCTayalbHUKA KHUCHIO,

TEHEPYIOUYH MOT0 3 IEPEKUCY BOIHIO.

Mema po6omu: BUSIBUTH Ta OI[IHUTH aKTHBHICTH TICPOKCUIA3H 1 KaTala3u y Pi3HUX
POCIIMHHUX 00’ €KTaX.

06'eckmu 0ocnidiycenna’ JIUCTKU KIMHATHUX POCIUH, OylbOM, KOPEHEIUIONU Ta
CyXe Ta Mpopocye HACIHHI.

Peakxmueu ma ooénaonannsn: 0,3% ta 3% HxOz, 1,5% po3unH OeH3HWIUHY,
poOipKH, BOPOHKH, MIMETKHA HA 2 MJI, IUTHAPK Ha 10 MJI, IITaTUBH Ta TpUMadl JJis
npo0ipok, (apdopoBi crymku, se3a, GUIBTpyBaIbHUN mamip, MPOOIPKH, BOPOHKH,

IpOOKOBi CBep/Ia.

Xio pooomu:

1. IIpn BU3HAYCHHI AKTUBHOCTI MEPOKCHIA3M POCIMHHI TKaHUHU (Oym3bk0 200 Mr)
pO3TEpTH y CTYyMII 13 5 Ma Boau. OTpuMaHy cyMiil npoduIbTpyBaTH MPOOIPKY Yepes
3BOJIOKEHUW CcKiamuacTuii  pinbTp. Baowciueo: nnas  TOPIBHAHHA  AKTUBHOCTI
MEPOKCHIa3u y pi3HUX 00'eKTax cii OpaTu piBHY, y MEpEepaxyHKy Ha CyXy Macy,
KUTbKiCTh MaTepiany. KinbkicTe ¢GinbTpaTy (BUTSDKKH) Mae OyTu Onmm3pko 2 Ml Y
SKOCTI BapiaHTIB BUKOPHUCTATH: CyXe HACIHHS Ta MPOPOCIE; M'IKOTh KapToILIi, S0IyKa
Ta MOPKBH; MOJIOZI1 Ta 3piTi JTUCTKH ridicKyca.

2. 1o orpumanoi Butsikku gonatu 2 mu 0,3% nepekucy BogHto 1a 2 mi 1,5% po3unny
O0ensununy. Ilepemimiatu mpoOipKy 1 uepe3 KUIbKa XB BH3HAYUTH IHTEHCUBHICTH

ITOCUHIHHSA 32 4-0aJIbHOIO IIKAJIOK0: iHTeHCMBHE — 4 Oann, moMipHe — 3, ciadke — 2,
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ay:ke caadke — 1 Oan, BincyTHicTb mocuHiHHss — 0 OamiB. PesynbpraT 3aHecTd y
Tabauio 8.1.

3. Ilpu BU3HAYEHHI aKTUBHOCTI KATAJA3M 3 JMCTKIB JOCIIIHUX POCIUH MPOOKOBUM
CBEpJIOM 3pOOUTH 3 BUCIUKH, HE 3aXOIUTIOIOYM BeNMKi KWiku. [lig gac pobotu i3
Oynp0aMM 1 KOpEHEIUIOAAMHM, CIiJ Hapi3aTh TKAHWHY IUIACTUHKAMHM TOBUIMHOIO 4-5
MM, a MOTIM 3pOOUTH BUCIYKU. Matepiajl po3TepTH y CTYILI 3 JOJaBaHHSAM HEBEIUKO1
KUTbKOCTI BoAM (0 1 Mi), ajie sIKIIO TKaHWHA TBEPHA, MOAATH Ie Tpoxu micky. Jlo
po3TepTOi KamenoaioHoi Macu J0JaTH 5 MJI BOAM PETENbHO NepeMillaTH Ta
npo(dUIbTPYBaTH B YMCTY MPOOIPKY yepe3 3BOJIOKEHUU ckiaadactuil ¢imetp. s
pobotu Oyae AOCTaTHhO 3-4 MJI BUTSKKU. Baogwiueo: Jyisi TIOPIBHSHHS aKTUBHOCTI
KaTaja3u B pi3HUX 00'€KTax ciif OpaTtu piBHY, y MEPEPaxyHKy Ha CYyXy Macy, KUIbKICTb
MaTepiainy. Y SKOCTI BaplaHTIB BHUKOPHUCTaTH: CyX€ HACIHHA Ta MPOPOCIE; M'SIKOTh
KapToILTl, 101yKa Ta MOPKBH; MOJIO/II Ta 3pLIi JUCTKH T10ICKyca.

4. lonatu 1o BUTSDKKM 2 Mul 3% mepekucy BOJHIO. B pe3ynbrati po3kiany nepekucy
BOAHIO ()EPMEHTOM BHIUISIOTHCS OYyIBOAIIKM KUCHIO, IO (OPMYIOTH MOMITHY ITiHY.
AKTHBHICTb (De€pPMEHTY OIIHIOETHCS B Oajnax: iHTeHCHBHe YTBOPeHHsA minu — 4 Ganw,
nomipue — 3, ciabke — 2, ayxke cjgadke — 1 Oan, BigcyTnicTs, miHum — 0 Oaris.

Pesynbratu 3anecTu y Tabsmiro 8.1.

Tabnuys 8.1
O0’eKT pocaixKeHHs BapianTt gocainy AKTHBHICTH
Iepokcunasu Karanasu
Hacinns
byns0u/kopenerionn

JIuctku
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Bucnoeok:

Konumponvnui numanns:
1. V gxkux opraHax AMXaHHS NPOTIKA€ IHTEHCHUBHIIIE: JINCTKAX, KBITKax, crediax,
OpyHBKax 4M 3amacaroviii mapeHximi?
2. YoMy asist Kpauioro 30epiraHHsi OBOYIiB y MIABAIBHOMY MPUMILIEHH] MIATPUMYETHCS
HU3bKa TemIepaTypa?

3. Yomy micias MepIIMX MOpO3iB CTalOTh COJOAIIMMHM Ta CMAYHIIIUMHU STOAM

ropoOWHU, KAJIMHU Ta JESKUX THIINX POCIUH?
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JlabopaTopHa podora Ne 9
Mikpoximiunuil ananiz 301U poCauH

Onuc po6omu. MinepanbHul CKJIa POCIUH 3a3BUYAl XapaKTEPU3Y€EThCS aHATI30M
CKJIaay 30JM, IO 3alWIIA€ThCS TMICHS CHATIOBAHHA POCIMHHUX TKaHUH. llpu
cniatoBaHH1 pociuH 4 enementu-opraHorenu (C, H, O, N) BUIapoByIOThCS Y BUTIISII
ra3onoAiOHuX croiyk. HecraaroBaHWii 3aMIIIOK HA3UBAETHCS 30J1a. EneMeHTH, sKi B
Hill MICTATBCS, HA3UBAIOTHCS 30JIBHUMHM 1 Ha 1X 4acTKy mpunaaae omms3pko 5 %. Vi
MIHEpaIbHI €JIEMEHTH MOAUISIIOTHCSA Ha 3 TPYIIN:

e Makpoeaementn (C, H, O, N, Ca, P, K, Fe, Mg, Na, Cl, S) — 1o 10 % cyxoi
MacH;

e  Mikpoeaementn (Cu, Co, Ni, Mn, Zn, Cr, F, 1) — 10 0,01 % cyxoi macu;

e VYasrpamikpoenementn (Cs, Cd, Hg, Ag, Au Ta in.) — 10 10712 % cyxoi macu

Opranu poCiauH CYTTEBO BIAPI3HAIOTHCSA 32 KUIBKICHUM CKJIAJIOM 30J4. 30JIbHI
€JIEMEHTH 30CEepEeXKeHI B THX OpraHax, PIBEHb >KUTTEAISUIBHOCTI SKUX € JIOCUThH
Bucokuil. Tak, B HaciHHi — 6;113bK0 3 %, B KOpeHsX 1 cTebax TpaB'sTHUCTUX POCITHH —
4-5, muctkax — 10-15 % 3o0mu. Haiimenme ii MicTuThes y AepeBuni (6iussko 1 %),
IO CKJIAJIAEThCS MaiKe 3 OJTHMX MEPTBUX KIITHHHUX CTIHOK.

HaiiGinpie 301M B JKMBUX aKTUBHO-(QYHKIIIOHYHOYMX TKaHMHAX, HANPHUKIAa B
Me30(iJi JIucTKA, B KIIITUHAX AKOTO € XJI0podia 1 6e37114 hepMEeHTIB, IO MICTAThH Taki
€JIEMEHTH, SK Marfii, 3amis3o, Miab, Kaiid, ¢ocdop Ta iH. Bigpi3HAIOTHCA OpraHu
POCIUH 1 32 SAKICHUM CKJ1ajoM 301u. Hacinns € Gararmum Ha docdop 1 kamiil, credna 1
JUCTKA — KajbIlii 1 Mardii, OynpO0M 1 KOpiHHS — Kamiid. Y cTapux opraHax
HAKOIUYYETHCS KaJbIlii, B TOM Yac AK KaJiil — 30CEpeHPKCHUI Y MOJIONX POCTYUUX
TKaHWHAX. BMICT 3071 3aJI€)KUTH Bij] CKJIaTy TPYHTY, Ha IKOMY 3pOCTa€ POCIMHA Ta Bij
BIKY 1 TECHETUYHHUX OCOOJMBOCTEHN KYJIBTYPH, sIKi 0OYMOBIIIOIOTH MOTPEOy B €IEMEHTAX
MIHEpAJILHOTO JKUBJIEHHS. BHACIIZOK IIBOTO POCIWHU PI3HUX BHIIB, IO POCTYTh Ha
OJTHAKOBHX TPYHTaX, HAKOTIMYYIOTh Pi3HY KUIBKICTh 30JIbHUX eleMeHTiB. Hanpukian,
BEreTaTUBHI OPraHy 3JIaKiB HAKOMUYYIOTh BEIMKY KUIBKICTh KPEMHIIO, 8 KOHIOIIUHA 1

rpeyka — Kajilo 1 KaJblIiio.
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JUis  BHBYEHHA  XIMIYHOTO  CKJIaay 30JM  JOLUUIBHO  BUKOPUCTOBYBATH
MIKpPOXiMiYHMH MeTOJ, JUIs SIKOro NoTpiOHAa HEBEIMKa KUIbKICTh Martepiainy. B ioro
OCHOBI JIEXKUTh 3JATHICTh JI€IKMX pEaKTUBIB 32 YMOBU B3a€MOJIl 13 30JbHUMH
€JIeMEHTaMU JaBaTH CIOIYKH, L0 BIIPI3HAIOTHCS cHelu@iuHuM 3a0apBiIeHHIM a0o

(bOpMOI0 KPUCTATIB.

Mema po6omu: BU3HAUNTY CKIJIAJ] 30JIU POCIHH MIKPOXIMIYHUM METOJIOM.

06'ekmu O0ocniorycennna’ 307na, OJiep>KaHa MPU CIATIOBAHHI JIMCTKIB, HACIHHS 1
JIEPEBUHHU.

Peakxmueu ma oonaonannsa: 20% pozunaun HCl 1 NH4OH, 1% pozuunu
HacTynHuX coner y kpanenpHuIli: HSOs, NasHPOs, NaHC4HiOs, Ki[F(CN)g],
(NH4)2MoO4 B 1% HNO3, mpo0ipku, mpeaMEeTHI CKeJblis, MINeTKH, Naneposi GinbTpH,

CTaKaHUYMKH 3 JUCTHJIHOBAHOK BOJIOIO, CBITJIOBI MIKPOCKOIIH, CIIUPTIBKHU, CIPHUKHU.

Xio pooomu:

1. IlpuroryBaTH COJISIHOKUC/IMI Ta BOAHUI po3umHM 30iu. Hacunatu y 1 (mepury)
npoOipky 3 M 3014 Ta obepexHo Mo kpamsx 7 mia 20 %-To po3yuHy COJISTHOT
KHCIIOTH, a Y 2 (apyry) mpoOipKy — 3 mu1 301M Ta 7 MJI JUCTHJIBOBAHOI BOJIH.
[lepeMimaTi CKISHOI MaJWYKOI, JATH HACTOSTHCS 5 XB, MpouUIBTpyBaTH uepes
CKJIaIacTHi PUIBTP.

2. Yci peakuii npoBoAMTH HA NMPeIMETHOMY CKJIi, Ha SKE€ TYNMUM KIHIIEM CKJISTHOT
Majudkyd a0o MMEeTKOK HAHECTH KPaIUTI0 BHUTSKKH, a Ha BifacTaHi 2 ¢M Big Hel —

KpaIuTio BinoBigHOTO peaktuBy (Puc. 9.1).

1

Puc. 9.1 TexHonoris HaHECEHHS PeUOBUH: 1 — Kparuist 30J6HO1 BUTSIKKH, 2 —

«MICTOK» MK PEAKTHBOM 1 BUTSIKKOIO, 3 — Kparuisi pEakTUBY
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Baoicnueo: KOXEH peakTUB HAHOCUTHCS OKPEMOIO MIMETKOH. 3'€AHATH CKISTHOIO
MaJTUYKOIO JB1 Kparuii (CaMOBUIbHE 3MIIIIYBAaHHSA JIBOX Kpareyib € HeOaXaHuM, TOMY 110
BHACJII0K HIBUKOT KpUCTalli3alli yTBOPIOIOTHCS ApiOHI HETUIIOBI KPHCTal; KPIM TOTO,
MPU BUCUXAHHI TaKO1 KParli MOKYTbh YTBOPUTHUCS KPUCTAIM BUXIIHUX coieil). ¥ micii
3'€JHAHHS PO3YMHIB BIJOYBA€THCS peakiis 1 YTBOPIOIOTHCS XapaKTEepHI KPUCTAIIU.
Takox, Ayxe BaXJIMBO MPABUIBHO MIACYIIUTH Mpenapar — MNpeAMETHE CKIO CIij
TPUMATH BUCOKO HaJI MOJYM'sIM TMajJbHHUKA 1 TPITH JO MOBHOTO BUITAPOBYBAHHS BOJIH,
TPOXH TEPEMICTUBIIM 3 OJHOro OOKy B 1HIIMHA. [lifcylryBaHHS NPUOUHSIOTH, SK
TUTbKA 3HUKHE OCTaHHS Kparis pimuau. [licias 1poro, Kparuii, 10 3aJUIIHIUCS,
npuOpaTH 31 CKJIa IIMAaTOYKOM (UIBTPYBAJIBHOIO Manepy 1 po3rIIHYTH KPUCTAIU Mij
MIKpOCKOTIOM 0€3 MOKpHBHOTrO ckia. CKISIHI MajJuyKd MIC/s HAHECEHHS KOXKHOTO
pCaKTUBY BHMHUTH 1 BHUTEPTH Hacyxo (impTpyBadpHuUM marepoM. Kpucramu
PO3MIISLIAKOTH T MIKPOCKOTIOM (YC1, KpIM peakIlii 9 — Ha 3aJ1i30) Ha CyXoMy Tipenaparti
0e3 MOKPUBHOT'O CKJIa, 3aMalTbOBYIOTh Yy Ta0iuIo 9.1.

3. BusiBjgenHsi kajilo. Jlo kpamil BOAHOI BHUTSKKH Jjogatd 1% po3uuH
BUHHOKHCJIOTO HATPil0. Y BHUIAJIKY MOBUIBHOTO BUIMIAPOBYBAHHS BHUIIAAI0Th KPUCTAIH
BuHHOKHCHIOr0 Kamito KHC4H4Og 1 MatoTh BUTIISA BETUKHUX MPHU3M 1 TJIACTHHOK (pHC.
9.2A). Kpucranu rigporaprpary 100pe pO3UMHSIOTECSA B KHUCIOTaX 1 JIyrax, TOMY IS
BHU3HAYCHHS 10HA KaTi0 OepyTh caMe BOJHHUM €KCTPAKT:

NaHCsH,O¢ + K — KHC4H406,L + Na*
4. BusiBjieHHs1 Kajblilo. Ha npenmeTHe CKJIO HAHECTH KpAruiio COJSHOKHCJIOL
BUTSKKHM 1 crionryduty i 3 1% pozunnom HoSOs. [Ipu mipoMy XJopu Kalbliito, 110
MICTUTBCS ¥ 30JIbHIN BUTSIKII, pearye i3 cipgyaHOI0 KHUCIOTOIO, 1 YTBOPIOIOTHCS BEIUKI
KPUCTAIIN Tircy romyactoi GopMu, MOOJMHOKI ad0 y BUTJISAI 3POIIEHUX MMYYKiB (puC.
9.2B):
CaCl, + H,SO4 — CaSO4i + 2HCI1

5. BusiBjieHHs1 MarHiro. J[o Kpamii COJAHOKHCJIOI BUTSKKH CIIOYATKYy JOJATH
kparto 20% po34uHy TIAPOKCHUIY aMOHII0, a MOTIM 3'€THATH OTPUMAHWUN PO3YUH 3

kpamwieo 1% dochopHOokucioro HaTpito. Y pe3ynbTaTi peakili yTBOPHOETHCS
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dbochopHO-aMiayHO-MarHe3iajibHa CUlb y BUTJISIAIL IUIOCKUX O€30apBHUX KPUCTATIB Y
(dopMi MPAMOKYTHHKIB, KPWJI, TAIMYOK, 3ipodok Toiro (puc. 9.2B):

MgCl; + NH,OH + Na,HPO4 — NH4MgPO.| + 2NaCl
6. BusiBiennsi gocdopy. 3'e1HaTH Kparwio COJMTHOKMCIIOL BUTSHKKY 3 1% po3unHOM
Monionaty amoHil0o B HNOs. VTBoproerbcsi 3eneHyBaTto-xkoBTHI ocaa dochopHo-
MOJT10/ICHOBOKHCIIOTO aMOHII0 Y BUTJIAIL APIOHUX TpyA04oK (puc. 9.21N):

H3PO4+ 12(NH4)2M0O4 + 21HNO3 — (NH4)3PO4-12M003 | + 21NH4NO3+ 12H,0
7. Busiienns cipku. Jlo kparii coOIsIHOKUCIO0L BUTSDKKU 1oaTt 1% po3dnH HITpaTy
ctpoHiito. [Ipu oMy Bumamae ocaj APIOHUX KPHUCTANIB CyJb(aTy CTPOHIIO (puc.
9.2).

Na;SO4 + Sr(NOs3), — SraSO4|+ 2NaNO3
8. BusiBjieHHsi xjopy. /[lo kpamii BOAHOI BUTSDKKM AogaTd 1% po3uuH HITpaty
cpibna. Ilix yac B3aeMoO/Iii XJIOPYy 3 pEaKTUBOM BHIIAJIA€ CBITJIIO-KOBTUH OCaJ XJIOPUIY
cpibna:
NaCl + AgNO3; — NaNOs + AgCl|

9. BusiBjieHHs1 3aji3a. Ha mpeameTHe CKIIO y Kparulio COJSTHOKMCJIOI YM BOJXHOI
BUTSKKUA A0JaTH Kpartio 1% >koBTo1 KpoB'ssHOT coiil. CKIIO pO3MICTUTH Ha OUIOMY
¢oHi, a B pe3yabTaTi peakilii yTBOPIOETbCS CHHIN ocay (OepiiHchKa J1a3yp):

4FeCl; + 3K4[Fe(CN)s] — Fes[Fe(CN)g]s| + 12KCI

(’ﬁc} ' ‘. A r'arg)
mi w}r #ﬁ 239 yp—é

Puc. 9.2 Tunosi ¢popmu KpucTamiB: A — BUHHOKUCIIOTO HaTpir0; b — rincy; B —
docdopHo-amigyHO-MarHe3ianbHO1 coi; [T — pocdopHO-MomiOaeHoBoTO amiaxy; J| —

cylb(aTy CTPOHILIIO.



3anoBauTH TaOIUIO 9.1 BIAMIOBIIHUMHY MATIOHKAMU BUSABJICHUX €JIEMEHTIB:

Tabnuys 9.1

Enement I'pagiune 300pakeHHs

k| |

e || 1

Mg2+ ‘ ’

p2+ ‘ ’

SZ+ ‘ ’

Fe2* ‘ ’

Bucnoesok:
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KonTponbHi nuTanHs:
1. Yomy opraniuHi J0OpHUBa PEKOMEHAYETHCSI BHOCUTH Y BEJTUKUX J103aX Ta 3aJ10BrO J0
nocisy?
2. Y SKHX 4aCTHMHAX POCIMHHU BHUILMUNA BMICT 30JbHUX €JIEMEHTIB — Yy JIEPEBUHI YU B
ucTKa (y 3pUIUX 4d MOJIOUX)? SIK MOSICHUTH 111 BIAMIHHOCTI?
3. Sk BupocTMTH pociuHy 0e3 IpyHTY? SKuUX yYMOB NpuU UBOMY HEOOXITHO

JOTPUMYBATUCH?
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JlabopaTopHa podora Ne 10
Busaenenna nimpamie y pociunnomy mamepiaii

Onuc po6omu. Coni a30THOI (HITpAaTHOI) KUCJIOTU a00 HITPATU — OJIHI 3 OCHOBHUX
CHOJYK, 3 SIKMX, Y TOMY YHCIIl, POCJIMHU 3aCBOIOIOTH a30T abo HiTporeH. Hitpatu, 1o
MOTJIMHAIOTECS KOPIHHSM 13 IPYHTY, BITHOBIIIOIOTBCS y POCIMHI J0 amiaky, IO
BUKOPHUCTOBYETHCS HA CHHTE3 OPTaHIYHUX a30THCTUX CIOIYK:

NO* — NO? — NH;" — aMiHOKuCI0TH — OiIKH

besymoBHO, a1 BigHOBIEHHS HiTpaTiB MoTpiOHO AT®, 1mo yTBOpIOETHCS Y
poILEeci OKMCHOTO a00 (hOTOCHMHTETHYHOro (GocopriitoBaHHS. 32 YMOBU JOCTaTHIX
KUTbKOCTEH PO3YMHHUX BYTJIEBOIB Ta BUCOKOI aKTMBHOCTI BIAMOBITHUX (DEPMEHTIB,
nepeniyeHi O10XIMIUHI TPOLECH BIIOYBAIOTHCS Y KJIITHHAX KOpPEHeBOI CHCTEMM.
OnHak, 32 HECTIPUSITIMBUX YMOB YaCTHHA HITPATIB (HEPIJKO — 3HAYHA) MOXE TIepEHTH
Yyepe3 MapeHxiMy KOpPH KOPEHsI Y HETpaHC(POPMOBAHOMY BHIIISAIL. Y IIbOMY BHUIAIKY
HITpPAaTH TOTPAIUISIOTh 10 CYAWH KCWJIEMHU 1 MITHIMAIOTHCS 3 BUCXITHUM TOTOKOM JI0
JIUCTKIB, JI€ BIIOYBAETHCS iX BITHOBJICHHS.

BusHauenHs BMICTY HITpaTiB 3 COKy, IO BIKATHH 31 cTeOes, YepemikiB i
IUTACTUHOK JIUCTKIB, JT03BOJIsIE ()OPMYBATH BUCHOBKH II0JI0 BITHOBJICHHS HITPATIB Y
KOPEHSAX: YHMM MeEHIEe Y COIll BHUSBJSIETBCA HITPAT-i0HIB, THUM AaKTHBHilIe
BIZIOYBa€ThCS 1IEH MpolieC y KITHHAX KOpeHs. 3iCTaBICHHs BMICTY HITPATIB y PI3HUX
OpraHax pPOCIMHHU Ja€ YSABICHHS MPO HITPATPeAYKTAa3HY AKTHBHICTH IMX YacCTHH
pociuHHOrO opraHizMy. OCHOBHOIO MPUYHHOIO HAIMIPHOTO HAKOIWYCHHS HITPATIB B
OBOYAX € MOPYIICHHS TEXHOJOTIN 3aCTOCYBaHHS JOOPHUB: BHECEHHS MiJABHUIIECHUX 103
a30THHX (HITpATHUX) TOOPUB, HEPIBHOMIPHHM TX PO3IMO/ILI TOBEPXHEIO OIS TOIIO.

Hitpatna ¢opma a30Ty 374aTHa HAKONMMYYBAaTHCS Y PpOCIMHAX B 3HAYHUX
KUTBKOCTSIX, HE 3aBhatoud iM mkoauw. [IpoTe, AKmIO0 BMICT HITpaTiB y KOPMOBIH
CHUPOBHHI, OBOYax Ta IHIIUX MPOIYKTaX POCIUHHOIO TIOXO/JKEHHS MepeBaxae
TPaHUYHO JOMYCTUMHIA PIBEHB, M0 BU3HAYEHUH JIJIsI XapUOBUX IMPOIYKTIB, BIiH CTa€
TOKCHUYHUM 1 HEOE3MEUHUM JIJIs 3/0POB’ Sl TFOAUHU 1 TBAPHH.

JIis1 onepaTUBHOTO BUSIBJICHHS HITPATIB BUKOPHCTOBYEThCS SIKICHA peakuis 3

nudeniiaminom, sxuii y mpucyrHocti iona NO¥* nae cume 3aGapeienns. 3a
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IHTEHCUBHICTIO TIOCHMHIHHS MOKHa CYIUTH MpPO MOTEHIIMHI KUIBKOCTI HITpPaTIB Y

JIOCITIIKYBAHOMY 0O0'€KTI.

Mema pobéomu: TIOPIBHATH BMICT HITPATIB y PI3HUX TPYN POCIUH SAKICHUM
METOJIOM.

0O6'ekmu 0ocnidyceny. OBOYEBI KyNbTypu (KauaH KamycTd, Oynp0a KapTorwii,
KOPEHEIUTiI MOPKBU Ta OYpsKiB, IUIOJU OTIpKa Ta TOMATy), 3€leHb (METPYIIKHU, Kpil,
JUCTKH cajlaTy); OBOYl TEPMO-, X0J10/10-/0e3 00poOKH (BUMOUYYBAHHS y XOJIOAHINA BOII
npotsarom 1 roa/mo0a, KK’ ITiHHS POTIroM 5 XB/15 XB).

Peakxmueu ma obnaonanna: 1% po3unH nudeHUIaMiHy B KOHIIEHTPOBaHIM
ClpyaHii KHCIIOTI B KpameJIbHHMII, BOJAAa B XIMIYHMX CKJISTHKaX, damku [letpi, ckisHi
MaJUYKy, HOXKI, JOIIKH JIJIsl HAapi3KU OBOYIB, mineTku [lactepa, mikana iHTEHCUBHOCTI

dapOyBanus nudeninamiHoM, GUIBTPYBATBHUM Marip.

Xio pooomu:
1. Bzatu pochimkyBaHi O0'€KTH, BiApi3aTH HEBEJMKI, OJHAKOBI 3a pPO3MIpaMH
MIMAaTOYKH (25 Mr), moMicTUTH iX y vamku [leTpi, po3repT Mamau4yKoro A0 OAHOPIIHOT
Macu (MajgudKy TICAS KOXXHOTO BapiaHTy CIIOJIOCHYTH BOJOK 1 IPOMOKHYTH
(bLIBTPYBAILHUM ITAIIEPOM ).
2. Jlo orpumanoi Macu noaatu 3-4 kpamt 1% po3unny audeninaminy. Yepes 2 ta 5
XB BU3HAYUTH 3a0apBiCHHS TKAHWH, OIIIHUBIIM iX 3a 6-0aJbHOI0 IHIKAJIOK)
iHTeHcHMBHOCTI (papOyBanHs audeHIaMiHOM (MI/KT CUPOi MacH):
e 6 0aniB — cik abo 3pi3 3a0apBIIOIOTHCS IMIBUAKO 1 IHTEHCHBHO y CHHIOBATO-
JOpHUH KOJIip — 3a0apBieHHs CTiiike 1 He mpomnaaae. Bmict nitparis > 3000;
e 5 faxiB — cik abo 3pi3 3a0apBIIOIOTHCS Y TEMHO-CHHIA KOMIp — 3a0apBIICHHS
30epiraerbes aeskuid gac. Bmict HiTparie = 3000;
e 4 faam — cik abo 3pi3 3a0apBIIOIOTECS Y CHHIN KOJIp — 3a0apBIICHHS HACTAE HE
Bizpa3zy. Bumict HiTparis =1000;

e 3 0anu — 3a0apBIICHHS CBITIO-CHUHE 1 3HUKAE uepe3 2-3 xB. BmicT HiTpaTiB = 500
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e 2 Oanum — 3a0apBiieHHS IIBUAKO 3HHKA€E, (HapOyIOThCS TOJOBHUM YHUHOM
MpoBiJHI Myyku. Bmict HiTpatiB =250;
e 1 0an — crocTepiratoTeCs CliaU OJAKUTHOTO KOJbOPY, 3a0apBICHHS LIBUIKO
3Hukae. Bmict HitpaTiB =100;
e ( OaniB — HeMae HI OJIAKUTHOTO, HI CHHBOTO 3a0apBIIEHHS — Ha OKPEMHX
JTUISTHKaX MOXJIMBE (DOpMYBaHHS pOKEBOT0 KOJIbopy. HiTpatu BiacyTHI.
3. Pesynbratu opopmutu y Burisai radmumi 10.1:

Tabauysa 10.1

006’exr Opran YmoBHu Bwmict HiTpaTiB, MI/KI
AOCJIIIKeHH S pocuHn AOCTixy 2 xB S xB
(Tepmo-,
O6am | Mr/kr O6an | Mr/kr

X0J1010-/0€e3

00po0Km)

Bucnoeok:
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Konmponvni numannsn:

1. Skl AUCTKM, BEpXHI YU HUXKHI, BHUABISAIOTH BHPAXEHIIl CHUMITOMHU Aa30THOTO,

KaJIIAHOTO 1 (pochOpHOro rosioayBaHHs 1 HoMy?

2. SIK1 CTIONYKH — COJI1 UM XeJlaTH 3aJli3a JOLUIbHIIIE BHOCUTH 33 HECTaul OCTAHHBOTO Yy

IpyHTI?

3. UuM MOSCHIOETHbCS 3MEHILEHHS BMICTY HITPATIB Yy JUCTKax MPU IMEPEHECEHHI

POCIIMH Ha SICKpaBe CBITJIO?
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JlaGoparopHa pooora Ne 11
Ilepioouunicmo pocmy oepesHux pociun

Onuc pooomu. 3a BuzHaueHHsM [[.A. CabiHiHa, picT — 1€ IpOLEeC HOBOYTBOPEHHS
€JIEMEHTIB CTPYKTYPH OpraHi3My, J0 SKUX BIIHOCATHCS MaKpPOMOJICKYJIH, OpraHeiu,
KJIITUHU, OpPraHd 1 CHUCTEMHU opraHiB. PicT maroHa, ik 1 OKpeMHUX MOro 4acTuH,
BII0OYBa€eThCs HEPiBHOMIPHO. CIIOYATKY CIOCTEPIraeThesl MOBUIBHE 3POCTaHHS, MOTIM
HOro MIBHUIKICTh 30UIBLIYETHCS, JOCITalOYd MaKCUMyMYy, MOTIM 3HOBY HACTa€ eTarl
YIOBUIBHEHHS POCTY 1, HapelTi, BiH NpuUNHUHAETbCA. Ll mepioguyHicTh pocTy
OoTpUMaJia Ha3By BeJMKHIl KPHBOI pocty, a6o kpuBoi Cakca. BinnosigHo 10 10ro
3aKOHY BiI0YBA€ThCs PICT OPraHe, KJIITUH, TKAHUH, OpPraHiB 1 OpraHizmMy B LIJIOMY.

[lepioguyHicTh pPOCTY TAroHIB MPOSIBISIETbCS B TOMY, IO MDKBY3JS, IO
YTBOPIOIOTBCA MO Mipi POCTY OpPYHBOK, MalOTh HEOJIHAKOBY JOBXKMHY — BOHa
30UTBIIYETHCS BiJ HOrOo YTBOPEHHS [0 CEepeAuHH, € JAO0CSATa€ MaKCUMAallbHOT
BEJIMYUHM, a Y HAIIPSIMKY J0 BEPXIBKU 3HOBY 3MeHIIyeThes. [IpoTe, 1151 3aKOHOMIpHICTD
MoOke OyTH TMOpyIleHa 30BHIMIHIMU YMHHMKamu. Hampukiaza, mijg BIUIMBOM IOCYXH

(bOpMYIOTHCS KOPOTII MIKBY3JISI.

Mema po6omu: MOCIIIUTA JUHAMIKY POCTY TaroHa JEPEeBHUX POCIIHH.
06'ekmu 0ocnioxcenna:. 4 oMHOPIYHI TATOHU JIEPEB Ta YarapHUKiB (BepOa, Oepesa,
BLJIbXa, TOTIOJIS TOIIIO).

Peaxmueu ma oonadnanna: niHiiKa, KaJIbKyJIsATOD.

Xio pooomu:
1. B3sTu omgHOpIYHMIA TAariH JAEepeBHOI MOPOAM 1 BUMIPSATH JIOBXKHUHY KOXKHOTO
MDKBY3JIsl, TIOYMHAIOYM 3 OCHOBH TaroHa — Micis, nie¢ Oyna TOpIITHS BEpPXiBKOBA
OpyHpka. BaxxmiBo He BUITyCTHTH 3 yBaru 30JMKeHI pyOlli B OCHOBI Ta Ha BEPXIBITi
raroHa.
2. OpHoyacHO 3pOOWTH JBa BHUMIPH: JOBXKWHHU MIDKBY3IIB (BIACTaHI MDK JBOMa
CYCIIHIMM JTUCTKOBUMH PYOLISIMH) 1 MaroHa (BiJICTaHl MK MEPIIMM PyOLIEM 1 KOXKHUM

HacTynHuM). [lani 3anectu y Tabimmo 11.1
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3. IloOynyBaTtu 2 rpadikv: KpUBY PUTMIYHOCTI POCTy (32 JOBXHHOI MIKBY3IIB) 1

BeJIMKY KPHUBY POCTY (32 JOBXHHOI MaroHa BiJl OCHOBH JIO0 KO>XHOT'O HACTYITHOTO

JucTKOoBOro pyous). nst apyroro rpadika miaiopaty BIANOBIIHUNA MacIITal.

Tabnuys 11.1

JloB)XHHA, MM

[HopsikoBuii HOMEpP MDKBY3JIsl/TaroHa

1 2 4 5 6 7 8 9 10 |11
JloBKUHA MIKBY3JIs
JloBKHMHa maroHa
KpuBa purmiunocTi pocty
| | | | | |
1 2 3 4 ) 6 7 8 9 10 11
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Bennka kpuBa pocry

1 2 3 4 5 o6 7 8 9 10 11

Bucnoeox:

Konmponvni numannsn:
1. SIxi BiIMIHHOCTI PUTMIYHOCTI POCTY JEPEBHUX POCIUH Yy TPOIYHOMY Ta

KOHTHHEHTAJILHOMY KJIiMaTi?
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JladopaTopHa po6ora Ne 12
Busnauenns scapocmiiikocmi pocaun (3a @. I1. Mauxkoeum)

Onuc pooomu. KapocTilikicTb — 1€ 3JaTHICTb POCIUH MEPEHOCUTU TPUBAIL
BUCOKI TemriepaTypu. Ilpu migBUIEHHI TeMIEpaTypyd HAaBKOJHUIIHBOIO CEpEelOBHUIIA
BUIIE ONTUMAJIBHOI B POCIMHAX MOPYLIYETbCS OOMIH PEYOBHH 1, SIK HACHIJIOK LIbOTO,
HAKOMHUYYIOTHCS OTPYHHI pEYOBUHL.

[lpu BuUIMX TeMreparypax pi3KO MiABUIIYETbCS MPOHUKHICTH MPOTOILIA3MH 32
paxyHOK pyHHYBaHHSI OUIKOBO-JTIMIIHOTO KOMIUJIEKCY IMTOIUIa3MaTHYHUX MEMOpaH,
NOTIM HAcTa€ KoaryJsiis OUIKIB 1 BIIMUPaHHS KJIITHH.

XKapocTiiiki pociiHA B OUIBIIOCTI BUIAJKIB MalOTh B'SKUY, a, OTXKE, 1 CTIMKIITY
OpOTOIIa3My 1 3/1aTHI 30epiratd Mpu BUCOKUX TeMIlepaTypax ONTHUMalbHUWA OOMIH
PCUOBHH.

SIKIIo mimmaTH JMCTOK Jii BHCOKOI TEMIEpaTypH, a MOTIM 3aHypUTH Y CIAOKUii
PO3YUH COJITHOI KHCIJIOTH, TO TOIIKO/KEHI 1 MEPTB1 KIITHHU MOOYPIFOTH BHACIIIOK
BUTLHOTO TIPOHUKHEHHS B HUX KUCJIOT (MeMOpaHU KJIITHHHU, B TOMY YHCI1 1 MeMOpaHu
XJIOPOILIACTIB, BTPAYarOTh BIACTUBICTh HAIMIBIPOHUKHOCTI).

Ionn H*, npucyTHi B KIiTMHI, 3aMilaiTs ioH Mg?* B Monekyni xjaopodiny, 1o
HePETBOPIOEThCT Yy (deoditun  Oyporo kombopy (peakuis  deodiTuHizamii).
Heymikomkeni KITHHU 3aJUIIAIOTBCA 3C€JIGHUMMH. YuM  OLIbIE  3aUIIA€ThCs
HETOIIKO/KCHUX JUISTHOK TKAHWH, TUM BHUIIOIO € )KapOCTINKICTh POCIIMHH.

VY pociauH 3 KUCIUM KIITHHHUM COKOM (eodiTHHI3aIIg MOXe MPOXOAUTH 1 0e3
OOpOOKH  COJITHOIO  KHCIOTOIO, TOMY 1[0 TpU TMOPYIICHHI  BJIACTUBOCTI
HAIIBIIPOHUKHOCTI TOHOIJIACTa OpraHiuHI KUCJIOTH MPOHUKAIOTH 3 KIITUHHOTO COKY B

IIATOIIa3MY 1 BUTICHSIOTh MarHii 3 MOJICKYJIH XJIOpodiy.

Mema pob6omu: ONIHUTH KaPOCTINKICTh PI3HUX BUJIB POCIHH.
00'ekmu 00cnioxsncennA  CBIXK1 TUCTKU AOCTIIHUX POCIIHH.
Peaxmueu ma oonaonanua: 20% HCI, BogsHa 6aHs, TEpPMOMET], IIHIIET, YAIIKH

[letpi, ckisiHKA 3 BOJIOIO.
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Xio pooomu:

1. Harpitu Bogsny 6anto 1o 40°C, 3anyputu B Hei 16 MMCTKIB JOCIIIKYBAHUX POCIUH
(mo 4 wt ang 4 mpo0) 1 BUTPUMATH iX MPOTITOM 7 XB, MIATPUMYIOUU TEMIIEPATypy Ha
piBui 40°C. TloriM B3saTh nepmy npoOy (II0 OZHOMY JIHMCTKY KOXKHOTO BHAY) i
NOMICTUTH iX B yamky Iletpi 3 xonmonHoro Boaoro. [liqHsATH TeMnepatypy B BOASHIM
6ani 1o 60°C, i yepe3 7 XB BUTpPMMYBaHHs [IPH JaHil TeMIIEpaTypi B3ATH IPYTY IIPOOY
JUCTKIB 1 MepeHecTH iXx B HOBY uamky Ilerpi 3 xomomnoro Bojoro. IloctymoBo
Temnepatypy aosectu a0 S0°C, Gepyun mpoOu yepes KOKHi 7 XB IIPU MiJBUIICHHI
TeMIepaTypd 10 MakcuMaibHoi. Ilicis Hactamns kumieas Bomu (t=> 80°C),
BUTPUMATH I1Ie 7 XB 1 TEX JicTaTu y yamky [leTpi.

2. 3aMiHUTH XOJIOAHY BOAYy B yamkax 20% po34rMHOM COJISIHOT KUCIOTH 1 uepe3 10 xB
MOpaxyBaTH CTYMiHb TMOIIKOKCHHs JIMCTKIB 32 KUIBKICTIO 1 IUIONMICH0 OypHX ILISM.
Pesynbratn 3aHectd y Tabmuiio 12.1, mo3HAYMBINM MOBHY BIJCYTHICTH MOOYPIHHS
3HAKOM «-», ClIa0ke MoOypiHHA — «+», moOypinHs moHaa 50 % mromi JUCTKa — «++» 1

CYITbHE TTOOYPIHHS — «+++»,
Tabnuysa 12.1

Buna pociaunu CTyniHb NOMKOIKEHHS JIMCTKIB NMPH
Temneparypi, %

40°C 60°C 80°C > 80°C

Bucnoesok:
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Konmponvni numannsn:
1. Uu MoXxHaA MONMBATH POCIAMHU Yy CIEKOTHI JEHHI TOJUHU YW CIIJ YeKaTd
HAOJIMKEHHS BEYOPa, KOJIM (il COHAYHUX [TPOMEHIB 3MEHILUTHCS ?

2. YoMy y pOCIIMH B TEIUIMISX BUHHUKAIOTh OMIKM JUCTKIB YacTIlIe, HIX y POCIUH Y

BIIKPUTOMY IPYHTI?
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JTOJATOK
MMPUTOTYBAHHS JESAKAX PO3YUHIB I PEAKTUBIB

Keapyeeuii nicox 0ns posmupanms pociuHHOi MKaHUHU

YucTtuid piYKOBUN MICOK MPOMUTH MPOTOYHOIO BOJOKO JIJISl BUJAJICHHS MYJIHCTHUX
YaCTUHOK. 3aJIUTH Ha 0Oy KOHIIEHTpoBaHOI coisiHOw kucinoToro HCI. Biamutu HCI,
nepeBipaoun pH 3a 10oMororo yHiBepcaibHOIO 1HAUKATOpHOTO nanepy. [Ipoxaputu
y My(enbHil nedl IpoTsIroM 2-3 roJiuH 10 pO>KeBOr0 KOJIbOPY.

Xnoprobanvmosuii nanip

[IImarouku ¢inpTpyBaibHOro nanepy 5x10 cm momictutu Ha 5 XB 'y 5% po3uuH
CoCl2*6H20, moTiM akypaTHO PO3KJIACTHA Ha CKIi, TPOXH OOCYIIMTH 1 OMICTUTH Y
cymuinpHy mady mpu t=40-45°C 1o nossu GmakurHOro KOIKOpY. IlepecymryBatu
namip He MOXXHa, TOMY IO BIH BTpayae MpHU LbOMY TITPOCKOMIYHICTh. 30epiraTu
XJIOPKOOATBTOBUI Tarmip MOTPIOHO B €KCUKATOP1 HAJl XJIOPUCTUM KanblieM. [l giero
napiB Boau CoCl, nepetBoproersest Ha CoCl*6H0.

Po3zuun ons snamms 6iobumxie 3 enioepmicy

Hitponenronozuuit ket b®d-6 po3unmHuTH B aleToHl y cmiBBigHOIIEHHI 1:4 10

CHUPOIIONOAIOHOTO CTaHy 130epiraTi y CKJISIHIN 3 TPUTEPTOIO KPUIITKOO.
Poszuun 1100y 6 tiooucmomy kanii (Io/KI)

2 v KI ta 1 r xpucranigydoro ioxy aoope posmimata y 10 ma H>O go mosHOrO

PO3YMHEHHS 1 JOBECTH BOJI0I0 y IMTiHAp1 10 300 M.
Peaxmue ®eninea

[IpurotyBatu Oe3mocepefHbO MEpe] BUKOPUCTAHHAM MUIAXOM 3MIIIyBaHHS B
piBHUX 00CsTax TBOX PO3YHHIB:
1) 40 T CuSO4 (MigHUI KYyTIOPOC) PO3YMHUTH Y HEBENHKiN KITBKOCTI BOJH, TOBECTH JI0
1 1y mipHiif kom0,
2) 200 r KNaC4H4Os (ceraeroBa cijib) pO3YMHUTH Y TUCTUIHOBaHINA Boi, qomatu 150

mr KOH a6o NaOH, noBectn 1uCTHILOBAHOIO BOAOIO 10 1 JII.
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Po3zuun 6enzuouny

VY wmipny konOy Ha 200 ma HamuTy Oau3bko 100 M 1MCTUIBOBAHOI BOIU, 10AATU
2,3 M1 ouToBOI KMCIOTH (J1bOASAHOT) Ta 184 Mr OeH3uauny. CyMill HarpiTH Ha BOZISHIN
6ani npu 60°C, MOCTiHO 300BTYIOUM, ITiCJIS TIOBHOTO PO3YUHEHHS OCH3MIMHY JOIATH
5,45 r onroBokucioro Hatpito. IlepemimaT, 0X0M0AUTH, 1 00'EM JOBECTH 10 MITKH.
30epiraTu y XOJ0AWIbHUKY HE OubIie S mio.

Denongpmanein

0,5 v penondraneiny pozunnutu y 100 mu 96% erunoBoro cnupty. [HauKaTop

3MiHIO€ 3a0apBieHHs Bij 6e30apBHOTO 10 MaauHOBOTO B Mexkax pH §,2-10,0.
I'emepoayxcun (0,01% po3uun)

100 Mr rerepoaykCUHy PO3YMHUTH y XiMiuHIA ckigHii B 1 mMa 96% ertunoBoro
cnupTy, noaatu 5-10 Mt Boau, iepeHecTH y MipHy Kos0y Ha 100 M1 1 TOBECTH BOJIOIO
no mitku. I1lo6 orpumatu ictunHuit 0,01% po3unH rerepoaykCcuHy, HEOOXITHO lieh
po3uuH po3Bectu B 10 pasis, BHiciu 10 mit oro y mipHy K00y Ha 100 M 1 1OBIBIIN
BOJIOIO O MITKHU.

Memunosuti yepsonuti

0,01r mpenapaty po3unauTd y 30M1 96 % etusnoBoro crupTy 1 gogatu 20Mi1 BOIH,
cyMmim fo0pe mepemimary. 30epiratv 1HAUKATOP Y TEMHOMY MICHI il IPUTEPTOIO
POOKOIO.

Inoicoxkapmin

0,1 r npenapary po3unauTA y 50 M 96% eTHIOBOTO CUPTY Ta JOBECTU 00'€M

po3unHy Boj1010 10 100 M.
Jugpeninamin

1 r npenapary pozunnuta y 100 M1 cipyaHOi KUCIOTH.

Ompumanns 301U 3 pOCIUH MA BUMANICKU eNeMeHmIE 13 Hel

[Top1ito BUCYyIIEHOTO MaTepiay (IepeB'siHi TPICKH, JUCTS Ta OApiOHEHE HACIHH)
MOMICTHTH B TUTE€Jb, IOJATH KUTbKA MJI CIIUPTY Ta miananuty. [Iporenypy moBTOpUTH
2-3 pasu. [loTim THrens nepeHecTd B My(enbHy MY 1 MPOKAPUTH, TIOKH OOBYTJICHUN
Marepiaia He HaOyJie MOMNENSICTO-CIPOTrO KOIbOpY. 3alMIIKA BYTULIS Tpeda BUMAJIUTH,

MIOMICTHUBIILIH TUTENIb Y My(enbHy iy Ha 20 XB.
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negaroriunux By3iB). / [.B.Kpacnowrran, T.M.Muponwok, M.I. [lamenko—

Bianaun: @OII IN'opbauyk LI1., 2010. —c. 123.

Indopmauiitni pecypeu

1.®izionoris pocnun https://goo-gl.su/WAtY oy

2.Plant Physiology http://www.plantphysiol.org/

3.Photosynthesis https://www.youtube.com/watch?v=sQK3Yr4Sc_k

4.Mineral nutrition of plants https://www.youtube.com/playlist?list=PLKIDmF-
ilyAljqtM4XB10jpOC_iwl1s3fN
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