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BCTYII

Metoro BuBueHHs guciumiign «PI3IOJIOI'AA POCIIMH 3 OCHOBAMU
BIOXIMID» € HabyTTa 3100yBaueM 3HAHb IOJAO KMTTEBMX IIPOIECIB y POCIMHI Ta iX
JETEPMIHAHT, a TAKOXK YMiHb 1 HABHYOK 010 MIUIAXIB PErYTIOBAaHHS 3 METOIO JOCSTHECHHSI
OakaHUX BUPOOHUYHX TOTPEO y CaI0BO-TTAPKOBOMY Ta JIICOBOMY IOCIIOIapCTBI.

OCHOBHUMU 3aBHAHHSAAMM KYpCY €:

B BHMBUYEHHS OKPEMHX MPOIIECIB 1 3aKOHOMIPHOCTEH KUTTS POCIMHHOTO OPTraHI3My
Ta IX 3HAYEHHS JJIS POCTY 1 PO3BUTKY POCIIMHY;

N BUSBJICHHS B3a€MO3B'SI3KIB, ICHYIOUMX MK OKPEMHMH KUTTEBUMHU MPOIECaMH 1
SIBUILIAMU;

N BUBYEHHS BIUIMBY 30BHIIIHIX YMOB Ha KUTTEAISUIBHICTD POCIHHM;

B [OSICHEHHS JKUTTEBUX SIBUIIL, 1X (PI3UYHOT 1 XIMIYHOI CYTi;

N BHBYCHHS NUISIXIB YIPABIIHHS )KUTTEBUMU MPOIIECAMH B POCITUHAX Y OakKaHOMY
JUTSL TIOJMHH HAIPSIMKY.



IMPOI'PAMA HABUYAJIBHOI'O KYPCY «®I310JIOT'ISI POCJIUH 3
OCHOBAMM BIOXIMIi»
[Iporpama HaBUaILHOTO KYpCYy Ma€ TaKUM 3MICT:

3micmosuti mooyne 1. ®izioJioria Ta 6ioXiMia KIITHHA
Tema 1.1. Beryn. 3aransHa opraHizaiis i (13107071 POCIHHHOT KIITHHH.

Tema 1.2. depmeHTH.
3micmosuti mooyne 2 BogoooMin

Tema 2.1. BoaHuii pexxuM pOCIUH.
Tema 2.2. Tpaucmipaiis.

3micmosuii Mmooy 3. MiHepaJibHe sKUBJIEHHS POCTUH
Tewma 3.1. dizionoriyHa poJib €I€MEHTIB MiHEPAJILHOTO KUBJICHHS.

Tema 3.2. IlornmuHaHHA 1 TPaHCHOPT EJIEMEHTIB MIHEPAJIBHOTO J>KUBIEHHS [0
POCIIUHH.

3micmosuti mooyns 4 @oToCUHTE3
Tema 4.1. CyuacHe ysIBJIeHHS ITPO POTOCHHTES.

Tema 4.2. Mexani3m Ta XiMi3M POTOCHHTESY.
Tema 4.3. ExoJtoriss Ta mpoayKTHBHICTE (POTOCHHTESY.

3micmosuti modynv 5. Jlnxanus

Tema 5.1. XiMI3M IUXaHHA.
Tema 5.2. EHepreruka quxanHs. BIumie BHYTPIIIHIX 1 30BHINITHIX PAKTOPIB HA
TIMXAHHS POCJIHH.

3micmosuii mooyns 6. PicT, pO3BUTOK, CTIHKICTH POCTUH
Tema 6.1. PicT 1 pyxu pociuH.

Tewma 6.2. PO3BUTOK 1 pO3MHOKEHHSI POCJIHH.
Tema 6.3. CTifiKiCTb pOCITUH 0 HECTIPUATIMBUX a010TUYHHX 1 010 THUHUX YMHHHUKIB.



IPABUJIA BE3IIEKMU 111 YAC BUKOHAHHSA TIPAKTUYHUX POBIT

PoGoTa B xiMiuHHX Ta (1310J10r0-010XIMIYHUX JIA0OPATOPISIX Y TIM 4M 1HIIN MIpi
Hapakae MpaIlolouuX Ha OTPYEHHS XIMIYHUMHU PEaKkTUBAMHM, iXHIMU MapaMu, a TaKOX Ha
OTIKA KOHIICHTPOBAaHUMHU KHCIIOTaMu abo jyramu. B Takmx maGoparopisix, yHACIHiJIOK
HE00epeKHOT MOBEMIHKH 3 JITKO3AMMUCTHMH PEUYOBUHAMH, MOKHA CIPHYUHUTH BHOYX 9n
MOKEXKY. 3 OISy Ha 1€ KOKCH CTYJCHT Ma€ TOTPUMYBATHCS BUMOT OCHOBHHX IPABUII
Oe3mneKu mparii.
1. Jlo 3aHATH JIONMYCKAIOTHCS CTYJCHTH SKI MPOMWIILIN 1HCTPYKTAX 3 TEXHIKU O€3MeKH 1
pO3MUCcaIUCs y KypHaIl peecTpallli 1HCTPYKTaxiB, O3HAMOMMIIUCSA 3 XOJOM BHUKOHAHHS
MPaKTUYHOI pOOOTH 1 TPUMAJIH JIO3B1J BUKJIa/1auya Ha 11 BUKOHAHHS.
2. 3abopoHseTbcs TpUMaTth TMOpTdeni, CyMKA Ta IHII CTOPOHHI TPEeIMETH Ha
71a00paTOPHUX CTOJIAX.
3. Y nabGopatopii 403BOJIEHO BUKOHYBATH JIUIIIE T1 JJOCIIIH, SIK1 TepedadeH1 KaJaeHIapHUM
TUTAHOM.
4. Ycinpwiaay y 1adopatopii MOKHAa BMUKATH JIMIIIE 3 IO3BOJTY BUKJIa1aua.
5. Y npuminieHHi JabopaTopii ¢ miATPUMYBATH 3pa3KOBY YUCTOTY Ta MOPSIIOK.
6. 3a00poHEHO NMUTH 3 JAOOPATOPHOTO MOCYy, a TaKOX BXXHUBATH XKy B Jiabopartopii.
3a00pOHSETHCS CIIOKUBATH JIOCIIHE HACIHHS 3 OIJISAY HA T€, 1110 BOHO MONEPEAHBO MOXKE
OyTu 06poOeHe PpyHriuaaMu TOIIO.
7. Binpa3zy micns 3aKiHYeHHS poOOTH HEOOX1JHO BUMHUTH IMOCYJ 1 PO3MICTUTH HOro AJis
IPOCYIIYBAHHS Y CIIEHI1AIBHO BIIBEIEHOMY JIJISl LIHOTO MICIII.
8. Ilicms poboTu cTyAeHT 3000B’si3aHMI MPUOpATH CBOE poOOYE MicCIe 1 3AaTH HOTO
YeproBOMY.
9. VYci poboTu 3 JIETKUMH, OTPYWHUMU PEUOBMHAMU TOTPIOHO MPOBOJUTU y BUTSKHUX
madax 13 BBIMKHEHOIO TATOTO.
10. ITix vac poOOTU 3 JErKO3aMMUCTUMH pedoBUHAMH (edipu, ciupTH, OESH30J, alleTOH)
ciig 0yTr 0co0JIMBO OOEPEKHUMHU. 3 HUMU MOTPIOHO MPALFOBATH ITiJ1 TSATOO Ha BIICTaHI BiJl
BIJIKPUTOTO BOTHIO, HArpiBaTH TUIHKHU HA BOJASIHUX OaHsX.
11. KoHIIeHTpOBaH1 KHUCJIOTH, JIYTH, JIETKO3aMMHUCTI PEYOBHHH 30€pIraloTh y 3aKPUTOMY
MOCY/I1 JAJIEKO BiJI BIAKPUTOTO MOIYM 51, y BUTSKHIN 11adi.
12. Jlyru, KUCTIOTH, 1HIII iK1 Ta OTPYHHI pEUOBUHU HE MOYKHA 3aTATYBATH B MIMETKY POTOM.
JI71st IbOTO KOPUCTYIOTHCS TYMOBUMHU TPYIIaMH a00 CHEIiaTbHUMHU PUCTPOSIMHU.
13. Po30aBsit0oun KOHIIEHTPOBAHI KUCIOTH, OCOOJIMBO CipyaHy, iX CJij] BIMBATH TOHKUM
CTpyMEHEM y BOJAY (a He HaBMmaku!), MOCTIHHO MOMIITYIOUU. PO3YMHU KHUCIIOT TOTYIOTh Y
dbapdopoBoMy ab0 CKISTHOMY TEPMOCTIHKOMY TTOCY/Ii.
14. Tlpu 3BaKyBaHHI TBEpJUX PEAKTUBIB HE MOYKHA HACUIIATH iX OE3MOCEPETHHO HA YAIIKY
Bar. HerirpockomiuHi coii MOXHa 3BaXyBaTH Ha IMepramMeHTHOMY mamepi abo y



CHEIlaIbHUX YallKax JUisl 3BaXKyBaHHA. J1Ji 3BasKyBaHHS PEaKTHBIB HA AaHAITUYHUX Barax
BUKOPUCTOBYIOThH CKJISIHUM MOCY/I.

15. 3 METOI0 YHUKHEHHsI 3a0py/IHEHHS PEaKTHBIB HE JO3BOJIAETbCA HAOMpaTH PO3YMH 3
OCHOBHOT'O TIocy 1y MmineTkoro. [IoTpiOHY KIIBKICTh PO3YUHY CIIJ BUITUTA Y MIPHUMA ITHTIHIP
a00 XiMiYHMH cTakaH. Hammmimok, mo 3aMImmBes, He BUJIMBAIOTh B OCHOBHHIMA TIOCY/.

16. HanuBaroun peakTWBHU, HE MOXHA HAXWIATACA HAJ TMOCYI0OM, 00 Opu3KH He
NOTPaNIv Ha O0JINYYS Ta OJIST.

17. HarpiBatoun XiMi4HHI TTOCY 3 pO3UMHAMH, HE CJIiJI CIIPSIMOBYBATH IXHiii OTBIp Ha ceOe
YU KOJIET.

18. 11100 BU3HAYUTH 3amax pPEYOBUHH, CTPYMiHb MOBITPS COPSIMOBYIOTH JIETKUM MOPYXOM
JIOJIOHI B HAIIPSIMKY J10 ce0e, BOAHOYAC HE MOTPIOHO BIMXATH MOBITPs HA TIOBHI IPY/IH.

19. 3a60pOHEHO BWJIMBATH B PAKOBHHY 3QJIMIIKU JYTiB, KHCIOT, JIETKO3aHMUCTHX PiAMH,
BUKUAATH TYAHW TBEPJl PEUOBHHH (ITaIlip, MICOK, CIPHUKH TOLIO).

20. He MoxkHa 3amaiioBaTvl Ta3 MOps] 13 PoOOYMM MICIEM CYCiJla, MOMEPEIHbO HE
3’SCYBaBILIM 3 YAM BiH MPALIOE.

HNEPIIA JOIOMOTI'A ITPU TPABMAX I OTPYEHHSAX
1. V¥V Bunaaky OyIb-SIKOTO HELUIACHOI'O BHUMNAAKY CTYIEHTH 3000B’d3aHi HEraitHo
MOBIJJOMHUTH BUKJIaJa4a ad0 BIAMOBIIATIHUX MPaLlIBHUKIB Kadeapu.
2. SIK1IO peaKTHBU MOTPAMMIN Ha TLJI0, iX HOTPIOHO 3MHUTH BETUKOIO KUTBKICTIO MPOTOYHOT
BOJIM, a MOTIM HeWTpamizyBatu. Kucnotu Heitrpamizytors 3-5%-uum NaHCO3, a nyru — 2-
3%-HUM PpO3YMHOM OIITOBOi a0O0 IIABIIEBOI KHCIOT 1 3HOBY Bojoio. Ilpm ypaxensi
KHCIIOTOIO CIIM30BOi OOOJIOHKH poTa abo oueil ix o0poOisitoTh 3-5%-HUM PO3YMHOM
riipokapOoOHATy HATPIIO.
3. SIKmio Ha TiJ0 MOTpaNWId OpraHIYHI PEUYOBUHH, SIK1 HEPO3UMHHI Y BOJI, X 3MHBAIOThH
BEJTUKOIO KUTHKICTIO PO3YMHHUKA 111€1 PEUOBUHHU, a TIOTIM TPOMHUBAIOTH €TUJIOBUM CITUPTOM
1 3MaIYIOTh KPEMOM.
4. 'Y pa3i nopaHeHHs1 OUTUM CKJISHUM MOCYJIOM, paHy HacaMIlepe] OUMILAIOTh BiJl yJIaMKIB
CKJIa CTEPHJIBHUM IHIIETOM a00 CTEPUIIFHOIO MapJeto, 3yMUHSIOTh KPOBOTEUY, OUHIIAIOTh
MOBEPXHIO MIKIpU HABKOJIO PaHu Big Opy/y 1 o0poOsitoTh Kpai paHU aHTUCETITUKOM (Hatp.,
PO3YMHOM #10]1y). Y BUIAJKY CUIILHOT KPOBOTEU1 HAKIIAAAIOTh CTUCKAIOUY OB’ SI3KY (IDKTYT)
BUIIE PAHU JUISI IPUITMHEHHS KPOBOTEU1, HAKPUBAIOTH PaHy CTEPHIIBHUM TEPEB’ I3yBATLHUM
MaTepiajaoM 1 BUKIHKAIOTh JIKapsl.
5. Y pa3i oTpyeHHS ra3oM MOTEPIIIOTO CJIiJl HeTalHO BUBECTH Ha CBIXKE MOBITPS, HAMOITH
BEJIMKOIO KUTBKICTIO MOJIOKA 1 3a0€3MeUUTH CTIOKIH.
6. VY pasi ypakeHHs CTPyYMOM, JI0 MPUOYTTS JIiKaps, MOTEPIiIoMy 3a0€3MeuyroTh MOBHUM
CIIOKIH 1 HATXOKEHHS CBIKOTO MOBITPs. SIKIO MOpyIieHe TuXaHHs 1 ceprieBa AisIbHICTb,
HEOOX1THO BJIATUCS /IO MITYYHOTO JMXAHHS Ta HEMPSMOTO Macaxy cepls 1 He PUIMUHSITH
X I IO TIOBHOTO BITHOBJIIEHHS (DyHKIIIHM a00 10 mpUOYTTS MEAIpPaIliBHUKIB.
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7. YV pa3l omiky rapSs4uMu TMpeaMeTaMyd OOIe4YeHe MICIe 3MOYYIOTh PO3YHMHOM
MIepMaHraHary Kajiito, €TaHOJIOM a00 MPUKJIAJAI0Th BaTy, 3BOJIOKEHY P1IMHOKO Bij OMIKIB.
[Tpu cUIBPHUX OMiKaX CITiJT HEraifHO 3BEPHYTHUCS JIO JIiKapS.

8. Slkmo y maboparopii cmanaxHyB O€H3MH, CIUPT YH iHIIIA JIETKO3aMHICTa peYOBHUHA, TO
NOJyM’sl CJIIJ] 3aCHUIIaTH MICKOM, HAaKpUTH HETOpIOYOI0 TKAaHWHOIO ab0 3acTOCyBaTH
BOTHEracHHWK. JItoouHy, Ha SKiM 3ailHABCS OJAT, MIBUAKO 1 IIUIBHO 3aKyTYyIOTh Yy
MPOTUTIOKEKHY KOBAPY, 00 3araCUTH MOTYyM 1.



SMICTOBUY MOJYJIb 1. ®1310JIOI'ISI TA BIOXIMISI KJIITUHA

[Ipaktuuna po6ora 1. BUZHAYEHHS TNEPBUHHHUX I BTOPUHHUX
METABOJIITIB ¥ ITAT'OHAX I HACIHHI JEPEBHUX POCJINH

Merta po6otru. O3HalloMUTHCS 3 OCHOBHUMH KJIAaCaMHU MEPBUHHUX 1 BTOPHUHHUX
METa0OoJIITIB Y ICPEBHUX POCIWH Ta HABYUTHUCS BU3HAYATH 1X HASBHICTD.

O06’exTH: HACIHHA 1 MTaroHW Ty0a, UMM, aKallii, COCHU, MaroHii, kopa ayoa.

PeakTuBu, 001aaHanHs: po3urH oay B KI (koHi1.) po30aBiieHHi BTpUYi, pO3YUH
dapou Cynan 11l B kpanenbhuili, HacudeHu po3unH CuS04, JTyKHUN pO3YHUH CETHETOBOI
coui (86,5 r cerneroBoi coumi 1 60 r NaOH B 100 mu Boau), dheninrona piuHa, MILEPUH:
PO3YMH XJIOPUCTOTO 3a1i3a, AMCTUIILOBAHA BOJAA; MIKPOCKOIH, J€3a, CKaJIbIlel, ITAaTUB 3
npoOIpKaMH, CKIISHI MMAJIMYKHA, HAKPUBHI CKENbIIS Ta MPEIMETHI CTEKJa, (PIbTPpyBaJbHUN
narmip.

Hpunuun meroxy

PeuoBuHU, 110 3HAXOIATHCS y pOCIMHAX (IX KIITHHAX) YMOBHO TMOJIUISIOTH Ha
NEepPBUHHI Ta BTOpUHHI MeTabomiTh. [lepBrHHI METaOOMITH YTBOPIOETHCS OE3MOCEPEIHBO 13
HEOpPraHIYHUX CIIOJIYK y Tpoliecax aHabomi3My. A BiKe€ 3 HUX BHACTIJOK PI3HUX XIMIYHHX
MEPETBOPEHD Y KUBIN KIITHHI BUHUKAIOTh yC1 1HIII OpraHivyH1 CIOJYKH, 5Kl € pe4OBUHAMU
BTOPUHHOTO IMOXOKEHHS (BTOPUHHI META0OIITH).

[lepBrHHI METaOOJITH POCIMHHOI KIITHHH NPEICTaBIIEHI OCHOBHUMHM KJacaMu
OpraHIYHUX CIOIYK — OlIKaMH, JiMigaMu Ta BYTJIEBOIAMH.

[lepBuHHUMH MeTAOOTITAMH €:

* HU3BKOMOJICKYJISIpHI «OymiBeIbHI» OJOKH Jjisi 010M0JIIMEPIB — aMiHOKHUCIIOTH,
Hykieotundocdaru, ykpu, Opraniuti KUCIOTH, BiITaMiHU, KODAKTOPH;

* IPOMIXKHI IPOAYKTH KOHCTPYKTUBHOTO META00I13My — OpraHi4H1 KUCJIOTH IUKITY
TPUKAPOOHOBUX KUCIIOT, MPOAYKTH MEHTO30(h0C(hHaTHOTO MUIIXY.

[lepBuHHI METaOOMITH MPENCTABISIOTH OCHOBHI 3allacHI PEYOBHMHU — KPOXMalb,
KUPHU 1 OLIIKOBI PEUOBMHHU, SIK1 BIAKIAIal0ThCS B CIM’si10J151X a00 enjiocnepmi HaciHHs. [Ipu
IPOPOCTAHHI HACIHHS LIl PEYOBUHU MIAAI0THCA 3MiHI, IEPETBOPIOIOYNCH B OUIBII MPOCTI 1
PO34YMHHI CIIOTYKH. PO3UYMHHICTD 3alIaCHUX PEUOBHUH € MEPLIOK YMOBOIO MOAau1 X 10 TOYOK
pocTy 3apojika. PO34MHHICTh PEYOBUH B HACIHHI 3A1MCHIOETHCS 3 JOTMOMOT0I0 (DEPMEHTIB.
[{i peyoBMHM HACIHHS MOXHA BHBYATH 3a JOMOMOTOI0 MIKPOXIMIYHMX peakKiid, TOOTO
XIMIYHUX peakIliii, sKI NpPOBOASTh HA NPEIMETHOMY CKJIi B Kpamll peakTUBy 1
CHOCTEpIralTh MiJ MiIKpockornoM. Kpoxmanb 1 OUIKM MOXHa BU3HAYUTH €0 Ha 3pi3
po3unHy Wony B Homuctomy kamiro [+KI. KpoxmanbHi 3epHa 3a0apBIIIOIOTHECS B TEMHO-
dbioneroBuii a00 TEeMHO-CHHINA (Maike YOpHHI) Koip. 3epHa OUIKY 3a0apBIIIOIOTHCS B
30JI0TUCTOXOBTHIM Komip. JKupu MOXHA BUSBHUTH, OOpOOJISIOYM 3pI3H  CIIUPTOBUM
po3urHOM uepBoHOTO OapBHUKAa — Cynan-3. XXupu BUAUISIIOTBCS Y BUIIIAA1 OJUCKYUHUX
OpaHXeBO-4epBOHUX Kpamenb. Llykpu BH3HA4aOTh 3 AOMOMOror0 pinuHu DeniHra, 1o
SIBJISI€ COOOI0 CYMIII M1JHOTO KYIIOPOCY 1 CErHETOBOI cOJi. B mpucyTHOCTI BITHOBITIOIOUUX
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I[yKpiB OKMCHA M1/Ib BIIHOBJIIOETHCS A0 BITHOBHOT 1 MOX€E OYTH BHUSIBJICHA i1 MIKPOCKOIIOM
y BUTJISAII JIPIOHUX TEMHHUX KPUCTAJMKIB, 10 MalOTh YE€pPBOHYBaTHM BiATIHOK. [loiOHI
aHAJITAYHI peakIlii MOXHa MPOBECTH 1 HAa TOHKHUX 3pi13aX MaroHiB JEPEBHUX POCIUH

Bropunaumu MeraboiiTaMd € TITMEHTH, (EHOJIbHI CHOJIYKH, TJIiKO3HUIH,
aNKaJoiau, KaydyK 1 Tyma, edipHi macia, TiipoapoMaTH4Hl CIOJaykd. barato 13 mux
PEUYOBHH He OepyTh AKTUBHY y4acTh Y KJIITHHHOMY METa00J113Mi, a IesIKi 3 HUX (HalpuKiaj,
(GITOrOPMOHHM) € KUTTEBO HEOOXITHUMH JJII HOPMAJIbHOTO (DYHKIIIOHYBAaHHS 1 PO3BUTKY
opraHizmy. CuHTE3 BTOPUHHHX METAOONITIB 3BUUAWHO 3MIMCHIOETHCS IMICIS 3aBEPIICHHS
KIIITUHHOTO POCTY.

Jlesiki 3 IMX PEYOBHH, HAMIPUKIAA, OKPEMi OpraHiyHl KUCIOTH, 1110 YTBOPIOIOTHCS B
pOCIIMHAX, BiJIpa3y BUKOPUCTOBYIOTHCS KIIITHHAMM JJIS PI3HUX 010CHHTETUYHHUX MPOIIECIB;
BOHHM HE HAaKOMHUYYIOTHCS B POCIMHAX y BENUKIM KUIBKOCTI 1 € IPOMIKHUMH MPOIYKTaAMH
oOMiHy pedoBuH. /Iy BUIAUIEHHSA 1X 13 POCIHMH 1HKOJIM MOTPIOHO mepepBaTu abo SIKHMOCH
YIHOM 3MIHHUTH JIAHIIIOT 3aKOHOMIPHUX TIEPETBOPEHb PEYOBUH Y KIIITHHI, TOOTO BIABEPHYTH
MO/IAJIbIIIE BUKOPUCTAHHS ITUX peuOoBUH. barato pe4oBrH BTOPUHHOTO META00II3My — II€
HaWBaXJIUBIII (D1310JI0TTYHO aKTUBHI PEYOBUHU, HAMPUKIIA]T, TEPIICHOITN (CIOAN HAJIEKATh
perynaropu pocTy ribepeninu) abo YyOIXIHOHM Ta TIUIACTOXIHOHM, SKI BIITparOTh
HAaWBAKJIUBIITY POJb y Mpolecax AuXaHHA Ta (orocuHTe3dy. ToMy TepMiH «pPEUYOBUHU
BTOPUHHOTO  METa0oJIi3My»  TOCTYIOBO  3aMIHIOETbCSI Ha  TEPMIH  «PEUOBUHU
CIEI1aII30BaHOT0 OOMIHY».

BropunHuMu MeTabos1TaMu € TaKOXK AyOMiIbHI pedyOBUHU. [0 1yOMIIBHUX pEUYOBUH

BIJIHECEHO CHOJIYKH PI3HI 3a CKJIaJoM. SABISAIOTH COOOI0 MPOIYKTH MEPETBOPEHHS IYKPIiB,
JIETKO OKMCHIOIOTBCS IIPH IMXAHHI Ta IHIIKX (1310JI0TIYHUX Ipouecax. BoHH € moxiiHUMH
rajuIoBOI Ta MPOTOKATEXOBOI KUCIIOT. 3a CBOEIO XIMIYHOKO MPUPOJIOI0 TyOUIIbHI PEUOBUHU
OJIM3BKI 10 aHTOLIaHIB 1 TOXITHUX (IaBOHY Ta (PJIIABOHOBY, MICTATHCA Y KJIITUHHOMY COIIl,
MaroTh TEPIKU cMak. BOHU yTBOPIOIOTH 3 O1IKaMU HEPO3YMHHI CTIOJYKH, 13 COJISIMHU 3aJ113a
YTBOPIOIOTH MPOAYKTH YOPHOTO KOJIBOPY, M JIEI0 JTBOXPOMOBOKHUCIIOTO KaJlit0 OCIIal0Th.
XapakTepHOIO PEaKII€r0 Ha 1yOMIIbHI PEUOBUHHU € TOYOPHIHHS BUTSIKKY 1T JIIE€R0 C1aOKOro
pPO3UHHY COJIeH 3ali3a.

AnKanoigy — OpraHiyHi a30TOBMICHI PEYOBMHU POCIMHHOIO MOXOJDKEHHS, IO
MarOTh OCHOBHHH XapakTep 1 31¢01IBIIOT0 TeTepOUKIIYHY OY10BY. 3a XIMIYHOO Oy 10BOIO
iX MOAUISIOTH HA TOX1JHI X1HOJIIHY, 130X1HOMIHY, 1HIOMY, HIPUAUHY, TINEPUIUHY, TyPUHY
TOIIO. AJIKQJIOIIM MICTSATHCS B POCIMHAX HaW4YacTillie Yy BUIJISIL COJIEH SIONY4HOI,
JMMOHHOI, BUHHOT Ta IHIIUX KHUCJIOT, PO3YMHHUX Yy BOJI. AJIKaNOiIu — HaA3BUYAITHO
(1310JI0T1YHO aKTUBHI PEYOBUHU 1 MOKYTh BIUTMBATH HA TBAPUHHUI OpPTraHi3M, 0araTo 3 HUX
€ OoTpyTamMH. XapaKTEPHOI PEAKIIEI0 HA aJKaJOild € YTBOPEHHS YE€pBOHYBATO-Oyporo
ocaay npu ix o6poOIl po3YMHOM HOAYy B HOIUCTOMY KaTii.
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Xix podotun

1. 3adikcyBaTu CUPTOM MAroHU JAEPEBHUX POCIHH(3a MOB BUKOHAHHS POOOTH Y
Tepi10 3UMIBIII - CIY€HB). JIJIs1 1IbOTO 3pi3aH1 MAarOHU CTaBJISATh Y BEPTUKAIIBHOMY MOJIOKEHHI1
B IIUTHHO 3aKyMOPEHI CKIITHKY, Ha THO SIKMX HaJUBaloTh 96 %-ii ciupr.

2. Kinui marosis, 1o Oyiu 3aHypeH1 Y CIIHUPT, 3pi3aTH HOKHUISIMHU.

3. BuroroBuTtH 3 HaciHHA a00 MaroHiB TOHKI 3pi3H Ui MIKPOXIMIYHUX peaKIiit
(BUSIBJICHHSI KPOXMAJIIO, KUPIB Ta peAYKOBAaHUX IIYKPiB).

4. BusiBJleHHsI KpOoXMaJIio (0iKiB y HACiHHI)

4.1. Ha npeameTHOMY CKJIi OOpOOMTH TOHKHM 3pi13 4epe3 CEeplICeBUHY, JICPEBUHY 1
KOPY PO3UYMHOM HOJTy. AHAJIOTIYHO 0OpOOUTH 3pi31 HACIHHS JEPEBHHUX.

4.2. Hakputu 3pi3 CKENbIEM 1 PO3IIISIHYTH KPOXMaJibHI 3€pHA MiJ] MIKPOCKOIIOM 3a
MaJIoro, a IMOTIM 3a BEJIMKOTO 301JIbIIICHHS.

4.3. Po3rasiHyTH O17IKOBI 3epHa KOBTYBATOT'O KOJIbOPY y HACIHHS JCPEBHUX.

5. BusiBiieHHH KUpiB

5.1. Tonkuit 3pi3 nomictutd B po3uuH Papbu Cynan III, mokpuUTH HAKpUBHHUM
CKeJblieM, eKcrionyBaTu 10 xB.

5.2. 3a 10 xB. 3pi3u NPOMUTH BOJIOIO, BUCYIIUTH (UIBTPYBAILHUM MarepoM,
MOMICTUTH B KPAIUIMHY TUIIIEPUHY.

5.3. Po3rIsiHYTH 1[I MIKPOCKOIIOM 32 BEJIMKOTO 30UIBIICHHS YE€PBOHO-OPAHKEBI
KpaIUIMHY JIMIAIB Y KJIIITUHAX PI3HUX TKAHUH cTeOIa.

6. BusiBj1eHHsl pelyKOBaHUX I[yKPiB

6.1. Ilarin mMOBXHHOIO 2 CM pO3pi3aTd B3AOBXK 1 3aHYpUTH B KOHIICHTPOBAHHIMA
po3unH CuS04 Ha 5 XB.

6.2. 3pi3 MPOMUTH BOAOI 1 3aHYPUTH B TPOOIPKY 3 KHUIUISYUM POZYUHOM
CErHETOBOI COJli Ha 2 XB.

6.3. O6po06eH1 3pi3u MPOMUTH BOJAOKO 1 3pOOUTH 3 HUX TMOTMEPEUHi 3Pi3H.

6.4. Po3rnsiHyTH mig MIKpOCKONOM B KpamiuHi rminepuny. [Ipumitka. Kpucramm
Cu0 3a Manoro 301IbIICHHS BUTIIAIAI0Th YOPHUMH, a 32 BEJIMKOTO — MAIOTh YEPBOHUUN
BIJITIHOK.

/. BusiBJIeHHs1 1YOMJILHUX Pe4YOBUH
7.1. llImatodyok pociuHHOrO MaTepiany (kopa jayba, JIMCTOK, JKOJY/b)
MPOKUIT'SITUTH B TPOOIpIll 3 5-6 M AUCTHIHOBAHOI BOJW, aodaTu 1-2 kparuii
PO3YMHY XJIOPUCTOTO 3aji3a. BUTshKKa MOYOpHie.
7.2. 3poOuTu npenapar, HOMICTUBIIM TOHKHM 3pi3 y KPaIUIi0 PO3YHHY XJIOPUCTOTO
3aJ1i3a Ha MPEIMETHE CKETIbIIE.
7.3. Po3riisiHyTH 1] MIKPOCKOIIOM, BIIMITUTH peakiii Ha AyOUIbHI peYOBUHHU.
7.4. PesynbTaTdl TOCIIIIB 3aMUCYIOTH 70 Ta0muii 1.
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Tabnuns 1. BusiBjieHHs1 AyOMJIbHUX PeYOBHH

Ha3Ba pocnunau | YactuHa pocauHu CryniHb MOYOPHIHHS

Cnabo Cepennno CunbHO

8. BusiBjIeHHS aJIKAJI011iB

8.1.  CrapaHHO pO3TepTH POCIUHHUM MaTepiaa (IMAaTOYKH KOPIHHSA, JTUCTKA,
IJI0/1y) CKJITHOIO TTAJTMYKOI0 Ha TapuJiili 10 YTBOPEHHS Kallri

8.2. Jlomatu JAeKUIbKa KpaljidH pO3YMHY MOy B HOAMCTOMY Kallii.
YepBonyBaTo-0ypuii KOJIip TOBOPUTH MPO HASIBHICTH AJIKAJIO1/IB.

8.3.  PesynpTaTH n10CHiAiB 3aMUCYIOTH 10 TaOIuII 2.
9. Tabnwurs 2. BusiBjieHHSI aJIKAI0i1iB

Ha3pa YacTtuHa pociuHu Kinbkicts ocamy

pOCIVHA barato Cepennbo Mauio

KonTpoabHi nMTaHHA

1. 1o Take mepBUHHI 1 BTOPUHHI META0OTITH?

2. XapaKTepUCTUKAa OCHOBHUX IMEPBUHHUX META0OJIITIB.

3. XapakTepucTuKa OCHOBHUX BTOPUHHUX METaOOJITIB.

4. Ik MOXHA BU3HAUUTHU HASBHICTh IEPBUHHUX 1 BTOPUHHUX METAOOMITIB?

5. SIki 3amacHi pe4OBHMHHU NEPEBaXarOTh B HACIHHI akailli, COCHU, MaroHii 1 J0
SAKUX TPYN HACIHHS BOHM BIJIHOCSATBCS: MACISHUCTHX, KPOXMAIMCTHX, O1JIKOBO-
MacCJSTHUCTUX a00 O1JIKOBO-KPOXMAIUCTHX ?

6. B sxuii mepion poky MaroHW MaroTh MaKCUMAalbHY KUIBKICTH KpPOXMAIIO,
KUPIB, IyKPiB?

7. Y icHYy€E pi3HUIIA Y KUTHKOCTI IIUX CTHOJYK Ha MMOYATKy Ta HAMPUKIHII 3UMIBIIi?

8. Uu BiAPI3HAIOTHCS 32 BMICTOM 3allaCHUX MOKMBHUX PEUYOBHH MAroHU Pi3HOTO
BIKY?

9. Ski 3amacHi pe4OBMHU MOYKHA BUSIBUTH B TKAHHHAX KOPEHIB Y OAHAKOBI MOPH
poky?
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[IpakTiuna po6ota 2. ®OPMMU IVIAZMOJII3Y. BIIJIUB IOHIB KAJIIIO 1
KAJIBIIIO HA B’A3KICTb HUTOIIVIAZMHA

Meta poGoTH: TPOCTEKUTH 3a (POopMaMH IUIA3MOJI3Y IiJ BILJIMBOM OJIHO-
JTIBOBAJICHTHUX KaTIOHIB.

006’exTH: OYIIS 3 AHTOIIAHOM.

PeakTuBM, 00/1aJHAHHSA: TIPEIMETHI i MOKPUBHI CKENBIS — 3 MIT., CKIIAHI MaJTHYKH
— 3 mr., 6putBa, MossipHi po3unHu KNO3; i Ca(NO3),.

IMpuHuMn Mmeroxy

dopma T1IA3MOJI3Y 3alCKUTh BiJI B’S3KOCTI IMTOIUIa3MH, TPUBAIOCTI il
IUIa3MOJITHKA, CTAaHYy KIITHH. Y MOJIOAMX KIIITUH LIUTOIUIa3Ma Ma€ BEJIUKY B’ SI3KICTh, TOMY
i J1€I0 TUTa3MOJIITUKA B HUX MOXKHA CIlocTepiratu pi3Hi ¢popmu riazmodnizy. CrnoyaTky
LUTOIUIa3Ma BIJCTA€ BiJl KyTOYKIB KJIITUHHOI CTIHKH, IOCTYIIOBO YTBOPIOETHCS BIHYTHU
azmoni3. Ille uepe3 peskuii yac mia3Moi30BaHa [UTOIIA3Ma OKPYTIIIOETHCS 1 BTHYTUH
TJI1a3MOJI13 IEPEXOUTH B OMYKJIUI. Y JOPOCIUX KIITUH B’S3KICTh IIUTOIIA3MU MEHIIIA, HI%kK
y moyoaux. [Ipu 1ii miua3MosTiTuKa B HUX MaiKe Bipa3y HacTa€ OMYKJIHUM I1a3MOJIi3.

B’a3KiCTh IUTOINIA3MHU 3MIHIOETHCS I J1€I0 OJHO- 1 IBOBAJIEHTHUX 10H1B. Kamiii, gk
1 1HIIII OJTHOBAJICHTHI KaTIOHHU, MiABHUIINYE T1ApoQIIbHICTh KOJIOIMIB IUTOIIA3MH 1 TOMY 1l
B’SI3KICTh 3MEHIIyeThCs. Kanpliid 3MeHIIye OOBOJHEHHS KOJOiAIB 1 TOMY il B’SI3KICTh
HUTOILIa3MU 3011blIyeThCs. [Ipu oro Aii Ha KIIITUHY BUHUKA€E BTHYTUIA 00 Cla3MaTHYHUN
MJ1a3MOJI13, KOJIM UUTOIJIa3MU HEPIBHOMIPHO BIJCTa€ BiJi OOOJOHKM KIITHUHU. B
TIIEPTOHIYHOMY PO3YMHI 3 HE3HAYHOKO J00ABKOKO KAaJbLiI0 KIITHHU HE Ha0yBarOTh
OMYKJIOTO TUTa3MOJII3y — IMEpPEeBaKa€ Jisl JBOBAJCHTHOTO KaTiOHA. Y IbOMY BUSBISETHCS
AHTArOHICTHYHA i 10HIB KO 1 KaJIBIIIO Ha B A3KICTh [IUTOILIA3MHU.

Xix poooru

1. ¥V Tpu ckisiHi OroKcH okpeMo HanmuTu 1 Mi rineproHiyHuX po3unHiB: 1M KNOs,
1 M Ca(NOs);

2. IlpurotyBatu Tpy HEBEIMKI IMATOYKH €MIAEPMICY JIYCOUKH UOYIUHU TUOYJI1
3 @HTOLIaHOM 1 10 OJIHOMY 3aHYPHUTH Y IPUTOTOBJICHI PO3YUHHU.

3. Butpumaru ix npotsrom 30 XB, nepiogAMdHO 300BTYIOUH.

4. IlpuroryBatu nipenapar (B3sTH KpaIuIio poO3urHY 3 OrOKca 1 IIMaTOY0K
emiZepMICY JTYCOUYKH Ha MPEAMETHE CKJIO) 1 pO3TISHYTH 111 MIKPOCKOTIOM TIPH MaJIOMy
301JIbIIICHHI.

5. 3amaroBatu popMy IJIA3MOITI3Y.

6. 3poOuUTH BUCHOBKH PO BILIUB OJHO- Ta JIBOBAJICHTHUX KaTiOHIB Ha B’A3KICTh
UTOIIa3MU 1 GOPMHU IIIA3MOJII3Y.

KoHTpoubHI nMTAHHSA
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1. SIxa mpupoja “BBIFHYTOr0” Ta “KOBIAYKOBOT0” MJIa3MOJII3Y.

2. Ponpb nuTomnasmMatnyHoi MEMOpaHU B OCMOTHYHUX SBUILIAX KITITHHU.

3.  Yomy nuromnazmMaTiyHa MeMOpaHa sika pO3MEKOBYE JIBa PO3YMHHU BUILHO MPOITyCKA€e
Ju1ie Boay?

4.  SIxi ¢pyHKIIT BUKOHYIOTH O1TKOBI MOJIEKYJIM IIUTOIIIa3MAaTHYHUX MeMOpaH?

[Tpaktiuna po6ota 3. BINIMB AKTUBATOPIB TA IHI'IBITOPIB HA
AKTHUBHICTHb AMIJIA3H

MeTta po06OTH: BUSIBUTH 3aJIe)KHICTh AKTHMBHOCTI amija3d BIJ HAasSBHOCTI B
CepeIOBHII aKTUBATOPIB Ta 1HT101TOPIB.
O0’ekTH: IpOpOCIIC HACIHHSL.

PeakTnBu Ta o0aagHaHHA: cTynka gap@opoBa 3 TOBKAYMKOM, ManepoBHil (PuibTp,
k0J100uyku Ha 100 M1 — 2 WIT., CKJIsTHA AJTMYKa, TEPMOMETP, BOsIHA OaHs, IITATUB, TPOOIPKU
— 10 3 IIT. BEJIMKUX 1 MAJIKX, MNEeTK: Ha 1 M1, 1%-Huil po34nH KpOXMaito, pO34HH Moy,
1%-ni po3unHU XJIOPUCTOTO HATPIIO 1 CIPYAHOKHUCIIOL Mi/I.

HpuHoun Mmeroxy

Ha axkTuBHICTH (epMEHTIB MOXYTh BIUIMBATH XIMIUHI CHOJIyKU. Yacto B podi
aKTUBATOPIB Ta IHrIOITOPIB BUCTYNAIOTh aTOMHU METajlB ad0 10HHU, SIKI BXOJATh J0 CKJIaay
pi3HUX coisield. Tak aKkTHUBHICTh aMula3d MiABUIIYETHCA 3a HASABHOCTI HOay, XJIOpYy 1
rajabMY€EThCA MMiJ1 II€10 10HY Mifl.

Xix podoru:
1. [IpuroryBaTu po3urH aMijia3u

HaBaxxky 3 1 mpopociioro HaciHHSI MOMICTUTH Y (papPopoBy CTYINKY. 3aluTH,

MOCTYyNoBO po3Ttuparouu, 20 mur mairpitoi 70 40 °C muctunpoBaHoi Boau. Bigactosatu 10
XB., MOTIM BIAQUIBTPYBATH Yepe3 CKIaA4acTUl QuIbTp.
2. VY Tpu BeNMKI NPOHYMEPOBAHI MPOOIPKU HAJIUTH:

-y mepiry — 2 MJI IUCTHUIHOBAHOT BOJIH;

-y apyry — 1,8 ma Boau + 0,2 mut 1%-HOT0 pO34rHY XJIOPUCTOTO HATPIIO;

-y 1perio — 1,8 ma Boau + 0,2 mit 1%-HOTo po3yuHy CipuyaHOKHCIIOT MiJi.

3. Homatu mo 2 Mul po34MHY KPOXMaTto, | MJT BUTSKKU aMiJia3u 1 TOCTaBUTH HA BOJSTHY

Oanto (Temmneparypa 37 °C).
4, Yepes 5 XB. 32 JOMOMOT0I0 OKPEMHUX MINETOK BiAiOpaTu mpobu mo 1,0 Mt y ManeHbKi
npoOIpKHU 1 J0IaTH MO 2-3 Kparuii po3uyuHy HOLYy.
BiamiTUTH KOMIp PO3UMHIB.
Bia0ip npo6 nosToputu uepe3 101 15 xB.
Pe3ynbratu 3anucatu y Tadbauiio 3.
[TosicauTr OTpHUMaHi pe3yinbTaTH, BUSBUTH aKTUBATOP Ta 1HTIOITOP I aMiJIa3H.

© N oo

3poOuTH BUCHOBKH.
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Ta6nuis 3. BnjimB akTUBaTOPiB Ta iHridiTOpiB HA Ail0 amina3u

Ne Cyb6cTpar Yac nii | 3a0apBieHHS PO3UYMHY 33 HasIBHOCTI
npoOipKu Gepmenry,

XB BOJA NaCl CuSOq,
1 Kpoxmans
2 _“_
3 _6‘_

KoHTpoJIbHI NUTAHHS:
AKTHBaTOpU (PEPMEHTIB.

Ok wWwh e

KoHkypeHTHE 1 HEKOHKYpPEHTHE 1HT101pyBaHHS.
[aribitopu 3arainbHi i crienu@ivHi.

[ariOyBanHns anoctepuyHorotuny. PerpoinridyBanns. [Ipukiamu.
[nsixu peryntoBanHs (HepMEHTATUBHOI aKTUBHOCTI.

[Ipaktruna po6ota 4. SAJIEZXKHICTb AKTUBHOCTI IHBEPTA3U BIJ{
TEMIIEPATYPU I PEAKIIII CEPEJOBUIIIA

Meta po0OTH: BU3HAYUTH 3aJICKHICTh aKTUBHOCTI 1HBEPTA3u BiJ TeMIEpaTypH 1
peakiii cepenoBuma (pH), BUSBUTH ONTHMalbHI YMOBM ISt il PO3MICIUICHHS IIHOTO

dbepmeHTy.

00’exTH: xM0HI Ip1KIXKI (CBIXKI 200 CyX1 pO3MEJIEH1).

PeakTuBu, odaaananns: 20%-uuit po3unH caxaposu, ¢peniHrona piauna, 15%-aunii
po3uuH ontoBoi kuciotu, 0,1 H pozunn KOH, nuctunboBana Bojia, MITaTUB JJIs MITMETOK,
ninetrkn Ha 1, 5, 10 wmu, crynka ¢apdopoBa, mrTatuB A MOpoOIpOK, TPOOIpKU
npoHnymepoBaHi — 8 mT., dapdopoBa uyaimika, yamka i1 00’€KTa, KpanelbHUI,

TEPMOMETP.
HpuHoun Mmeroxy

depMeHT 1HBepTa3a (caxaposa) KaTami3ye IiIpoJIiTHYHE PO3IICTIIICHHS caxapo3u

Ha TJTI0KO03Y 1 GPYKTO3Y:

C12H2,011 + H,0 = CsH1206 + CeH120es.
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@eniHroBa piAMHA 3a HABHOCTI PEAYKYIOUH I[yKPIB, [0 MAIOTh BUIbHY albJICTIAHY
(rmroko3a) abo keToHHHY ((pykTo3a) Tpymnu, yTBOproe 3akuc Mmiai. [Ipu mpomy cune
3a0apBJICHHSI PEaKTUBY 3HHMKAE€ 1 BHUIAJla€ YEPBOHUU ocaj 3akucy Miai. Peakiis
B1JI0yBaeThcsi HopMaibHO Juie pu 100 °C.

AKTHUBHICTh 1HBepTazu Oyne o0OepHEHO TMPOMOpIiifHA KIIBKOCTI Kpameib
JOCTIKYBAHOT PIAMHH.

Xix podoru:

1. OtpumaTH BUTSKKY IHBEpPTA3HU:

3 r IpiKDKIB PO3TEPTH 3 5 MII TUCTHIILOBAHOT BOAM Y papdopoBiit CTyMI, TOJIUTH
15 Mi quctunboBaHoi BoaM, miairpitoi 10 50 °C, 3HOBY po3TepTH 1 3anumuTd Ha 10 XB.
[Ticnst BiCTOIOBaHHS BUKOPUCTOBYBATH BEPXHIN IIap CyCHEH3 .

2. Y Yotupu mpoHyMepoBaHi Mpobipku HaMUTH 1m0 5 i 20%-HOTO pO3YHHY
caxapo3sH.

3. Jomuru:

- yupoOipky Ne 1 1 Ne 2 — o 2 mi1 Boju;

- npobipky Ne 3 — 2 mi 15%-HOro po34urHy OIITOBOi KHCJIOTH;

-y upoOipky Ne 4 — 2 mu1 0,1H po3uuHy iIKOTO Kaito.

4. IlepeMimaTi BMICT KOKHOI IPOOIPKHU 1 TOMUTH 1O 1 MII CyclieH3ii 3 BUTSKKOIO
1HBEpTa3H.

5. [IpoOGipky Ne 1 3anummT npy KIMHATHIN TemMneparypi.

6. [Hun Tpu npoOipku NOMICTUTH Yy pappopoBy yamky 3 migirpiroro o 40-45 °C
BOJIOIO (TeMriepaTypy miaTpumyBatu) Ha 30 XB.

7. Uepe3 20 XB MpUTOTYBaTH JIpYry NapTito 3 4-X mpoOIpOK, B SIKI HATUTH IO 2 MJI
CJIIHTOBOI PIJIMHM 1 TIO 2 MJT AUCTHUILOBAHOI BOJIH.

8. ITo 3akinuenHi 30 xB (17151 mepioi maptii mpoOIPOK) 3aMIHUTH BOAY Y YaIllll Ha
XOJIOAHY ISl TPUIIMHEHHS T1ApOJi3y, OXOJIOAMTH BCl YOTUPH MPOOIPKH, BCTABUTU Y
IITaTHB.

9. ITpobipku Apyroi mapTii (3 PeTIHTOBOIO PIIMHOIO) MO Yep31 MOMIIIATH Y KUTIISIIY
BOJISIHY OaHIO0, BUTpUMATH 1 XB. 1 J0JIaBaTH 3 MMNETKH KPAIUIIMUA PO3YMH JOCHTIKYBaHOT
plauHY 3 MPOOIPOK BiJIMOBITHUX HOMEPIB MEPIIOT MAPTIi, CTPYIIYIOUH Ta CTIOCTEPITalouH 3a
3MIHOIO KOJIbOPY PO3YUHY 1 paxyrOuu Kparuii.

10. [Ipu 3HUKHEHHI CHHBOTO KOJIbOPY 3a0apBJICHHS 1 BUIMAJaHHI YEPBOHOTO OCATY
3anucaT KUIbKICTh Kpamelb NPUIMNTOro po3unHy. Pesynbratu 3anucaTtu y Tadbnuiio 4.

11. 3pobuTtn BUCHOBKM Mpo BILIMB Temneparypu (mpoOipku Nel i Ne2) i peaxuii
cepenoBuia (Ne 2, No 3 1 No 4) Ha aKTUBHICTb 1HBEpTa3H.

17



Tabmuua 4. 3ajeskHicTh AaKTHBHOCTI iHBepTa3m BiJ TeMmepaTtypu i peakuil

cepeaoBHINA
Ne [Nepmra maprist mpodipok Jpyra naptis npobipo
npoOipku | Po3uyun Peakiris Temneparypa, | @eninrosa | JluctrmipoBana | KibkicTh
caxapo3sw, | cepenoBuiia | °C piauHa, MJT | BOJIa Kparelib
MII JTOCITIJIKY-
BaHOI'O
pPO3YHHY
1
2
3
4
5

KoHTpoabHi nMTaHHA

1. o sxoro kjacy pepMeHTIB BIIHOCUTHCS 1HBEpTa3za?

2. Illo take xoedimieHT Q10?

3. IamykoBaHi (pepMeHTH.

4. I3odepmeHTH.

5. B uyomy momsdrae BIIMIHHICTh MDK 3BHYaHUMHU KaTajizaTopam 1
dbepmenTamu?

Ha caMocTiiiHe onpaifoBaHHs y JaHOMY MOJ1yJIl BAHOCSIThCSl TUTaAHHS:

1.

© o N o

Jlinoiny, HyKJIETHOBI KUCIIOTH, BYIJIEBOAM Ta I1HII PEYOBMHU IPOTOIUIA3MH, iX
(byHKITIOHATTbHE 3HAYECHHS

BingkmamanHs 3anmacHUX PEYOBMH Yy BETETATUBHMX OpraHax JepeB. PiuHuil muki
TIEPETBOPEHB 3aIIaCHUX PEUOBUH (KUPIB, OUIKIB 1 BYTJICBO/IIB) Y TKAHMHAX JEPEBHUX
POCITIVH.

Bitaminy, iX 3HaYEHHS.

3axucHi pe4oBUHU. biojoriuHa ponib >KUBHLI, JTyOWIBHUX PEUOBHH, AJIKAJIOIIIB 1
TJIFOKO3UIIB, PEeHONBHUX crioyK. DiToHumIn.

Bynoga 1 pyHKIIOHATEHA POJTb AIKTIOCOM, MIKPOTUIEIH (TIEPOKCUCOM, TTTIOKCHCOM),
JI30COM 1 CPepocoM.

[Bodepmentn.

Kodakropu hepmeHTiB.
IMMoOG1TI30BaHI hepMeHTH.
Jlokarizartis pepMeHTIB.
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KoHTpOo/IbHI NUTAHHA TA 3aBAAHHA 10 MOXYJIA
«@iziosorig i 6ioxXiMist pOCTMHHOI KIITHHI

1. SIki exciepUMeHTaIbHI METO/IU 3aCTOCOBYIOTH JJIs BUBUEHHS CTPYKTYPH 1 PYHKIIIT
KIITUH?

2. SIx XiMIYHUH CKJIa] IIUTOIUIa3MU MO3HAYAETHCS HA (D1310JI0TTUHIN MISATBHOCTI KIITHHHU?
3. SIk BU3HAUMUTH [MOYATOK IJIA3MOJII3Y?

4. Yu 311MCHIOETHCS MDKKJIITUHHE TPAHCIIOPTYBAHHS Mij] 9ac miIa3Moizy?

5. Slka QyHKIIiSI KINITUHHOI CTIHKH B OCMOTUYHUX MPOIecax POCIUHHUX KIITHH?

6. Ha3BiTh MeXaH13MH1 BHYTPIIIHBOKJIITUHHUX PYXIB.

7. Un MOKHA BUKOPHUCTOBYBATH KOJXILHUH JJI IPUIMMHEHHS PYXY IIUTOIIa3Mu?

8. Ilepepaxyiite 3arajabHi 0COOJIMBOCTI OY/IOBU Ta BIACTUBOCTI BC1X MEMOpPaH KJIITHHH.

9. Sk 3yMOBUTH IIJIa3MOJIi3 KJIITHH, III0 MAIOTh OCMOTHYHUHN MOTEHIIIAJI KIIITHHHOTO COKY 5
aTtm.?

10. V sxux pociauH OUTbIIUNA OCMOTUYHUN TUCK KJIIITUHHOTO COKY: Y POCIIMH 3aCOJICHUX Yd
HE3aCOJICHUX IPYHTIB; T1ApodiTiB un KcepodiTiB?

11. KniTuHa 3 0CMOTHYHUM THCKOM KIITHHHOTO coKy 1MIla 3anypena B pozuun KCl,,
ocmotuuHuM TUCK sikoro 2 MITa. [I{o BinOyBaeThCs 3 KIITUHOIO?

12. IIMaTo4Ku OJHI€T 1 Ti€T caMOl POCTUHHOI TKAHWHU 3aHypeHi y po3urH 1M caxaposu i
IM NaCl. V sixomy 3 IIuX po34rHIB MIa3MOJ13 OUIbII BUPAKEHUN?

13. Ik NOACHUTH BiACYTHICTh 3BOPOTHOI TM(y3ii NOTIMHYTUX KIITUHAMU OapBHUKIB
(METHJICHOBUI CHHIN, HEUTPAIbHUIN YEPBOHUI).

14. YoMy mia3MoJ1i30BaH1 B pO3UMHI CEUHOBUHU KIIITUHU JOCUTH IIBUIKO
JeTIIa3MOJTI3YIOThCS ?

15. KniTuHa 3aHypeHa B IMCTUIIbOBaHY Boay. ONUIIITH MOKJIMBI BaplaHTH NEPEMIIICHHS
BOJIM B LIl CUCTEMI.

16. Yomy i 4ac TpUBaJIMX JOIIB COKOBUTI IO (BHIIIHI, YePEIHi, a0PUKOCH )
PO3TPICKYIOTHCS?

17. Mossipi po3unnu KClI 1 CaCl, po3aisieHi HarmiBOpOHUKHOIO MeMOpaHoto. 06’ eM sIKOTO
PO3UYHHY 30UJIbIITYBATUMETHCS?
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18. 1o BimOyBaTUMETHCS 3 KIITUHOIO, III0 Ma€ OCMOTHYHUN MOTEHITIAT KIIITHHHOTO COKY
10 at™, AKII10 11 3aHYPUTH B 130TOHIYHUHN PO3YMH, a B TIMOTOHIYHUHN?

19. 3a nonoMoroxo AKuX MUTO(DI310JOTTYHUX PEAKI[iil MOXKHA IarHOCTYBATH KHUBI Ta
MEpTBI1 KJIITHUHU?

20. binku- ix cknaz, OymoBa, QyHKIIII.

21. Jlimiawm - ix cknaa, OymoBa, GyHKITIT.

22. ByrneBou - ix ckiaf, OyaoBa, PyHKITI.

23. Bitaminu - ix ckiaja, OygaoBa, QyHKITI.

24. Ankanoinm.

25. J1yOuibH1 peuOBUHHU.

26. ®enonu 1 (heHONBbHI CIOJIYKHU.

27. TeprieHu 1 TEpIEHOI AN

28. lluTomma3MaTuuHi MEMOpaHHU - iX CKjaid, OyaoBa, (yHKITI.
29. KitiTvHa sIK BIAKpUTA €HEpreTUYHa CUCTEMA.

30. 3aranbH1 ySIBJIEHHS IPO META00J13M Y POCIUHAX.

31. ®epmeHTH — 3arajbHa XapaKTEPUCTHUKA.

32. bynoga 1 cknaa ¢pepmenti. Jlokamizaiisi GepMEHTIB.

33. MexaHi3M 1 eHepreTuka GepMeHTaTUBHOTO KaTamizy.

34. IcTopis po3BUTKY (izioiorii pociuH. BugaTHi BUeHi — (i310JI0TH POCIIHH.
35. nsaxu peryiatoBaHHs (PepPMEHTATUBHOI aKTUBHOCTI.

36. AxtuBatopH i iHr101TOpH PEPMEHTIB.

37. KoHKypeHTHE i1 HSKOHKYPEHTHE 1HT10yBaHHS.

38. Homenkmnarypa 1 knacudikaiiis pepMeHTiB.

39. Cy4acHi HaPSIMKHU JOCTIKEHB Y (H1310JI0T1T POCTUH.
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3micmosuti mooyne 2 BogoodMin

IpaxTruna po6ota 5. BABHAYEHHSI OCMOTUYHOI'O TUCKY METOJI0OM
JIE-®PI3A

MeTa po60TH: BU3HAUYUTH 130TOHIYHY KOHIICHTPAIIIIO TJIa3MOJIITUKA 1 pO3paxyBaTh
BEJTMYMHY OCMOTHYHOI'O TUCKY B KJIITUHAX 00’ €KTA.

O0’exTH: NUCTKM TpajeckaHiii abo 1uOynmuHa 1UOYJAl 3 aHTOIIAHOM,
YepBOHOKAaYaHHA KaITycCTa.

PeakTuBH, 00JIaJHAHHS : MOJISIPHI PO3YMHU KATIIHOT CEITPH, XJIOPUCTOTO HATPIIO
abo caxaposu, AUCTUIHOBAHA BOJAA, MIKPOCKOTM, MPEIMETHI i MOKPUBHI CKENbIS — 6 IT.,
TOJMHHUKOBE CKJIO, MpemapyBajibHa TOJIKa, J1a00paTOpHUH IITAaTUB 3 ABOMa OIOpPETKaMH,
HITaTHUB 3 TUIsIIeYKamu (6 1mIT. ).

HpuHoun meroxy
Meron [e-®piza nae 3MOry BU3HAYUTH OCMOTHYHHUN THUCK Yy KIITHHI 32 130TOHIYHOIO
KOHIIEHTPAIIEI0 PO3UYMHIB CaXxapo3u ad0 MiHEPaJbHUX COJIEH.

Sxmo MiX JBOMA PO3YMHAMM PI3HOI KOHLIEHTpAlli 3HAXOJUTHCA HAMIBIIPOHHKHA
MeMOpaHa, IO 3aTPUMYy€ MOJEKYJId PO3YMHEHOI pPEYOBHHU, TO uepe3 Hei OyayTh
MPOXOJUTH JIUIIE MOJEKYJIM po3uuMHHUKA (Boau). Tuck, sikuii Tpeda MPUKIACTH 0
pO34uMHy, MO0 MNEPEeIIKOIUTH HAAXOHKEHHIO 1O HHOTO PO3YMHHHMKA Kpi3b MeMOpaHy,
HA3UBAIOTh OCMOTHYHUM.

BuzHaueHHs1 OCMOTUYHOTO THCKY 0a3yeThbCs Ha BJIACTUBOCTI IUTOIUIA3MHU KIIITHHH,
sKa BIJITpa€e pojb MEMOpaHu, MPOMYyCKaTH BOIY B HANPsIM1 OUIBINIOT KOHIIEHTpAIii.

SIKIO KJIITUHU 3aHYpPUTH y TINEPTOHIYHUN PO3YMH, TO, BHACIIJOK BTPAaTH BOJM,
KJIITUHA TEepelyTh y cTaH miazMonizy. CTymiHb IMJIa3MOJI3y 3aleKUTh BIJI PI3HULI
KOHLEHTpalii y KIITHHI W 30BHIMIHBOTO PO3YMHY. SKIIO KOHUEHTpAIis 30BHILIHBOTO
pPO3UMHY OJIHaKOBa (T1MOTOHIYHA), TO IJIa3MOJII3y HE Oyie.

J17ist BU3HAYEHHS] OCMOTHYHOTO TUCKY KJIITUHHOTO COKY TOHKI 3pi3U JOCIIIKYBaHOT
TKAaHUHU 3aHYPIOIOTH y PO3YMH IUIA3MOJITHKA PI3HOI KOHIIEHTpAIlli, MOTIM 3HAXOMSTh
KOHIICHTpAI[if0, 10 BUKJIMKAE II0YaTOK INIa3Moi3y B KimiTuHax. KoHIIeHTpalis
130TOHIYHOT'O PO3YMHY JOPIBHIOBATUME CEPEAHBOMY ApU(PMETUUHOMY MI’K KOHIEHTPALIIEIO
[[OT'0 PO3UMHY 1 HACTYITHUM, JI€ TJIa3MOJIi3 BIACYTHIH.

Xix podoru

1. 3rigHo 3 TabIMIICIO S TPUTOTYBATH PO3UMHH TIJIa3MOJIITHKA (CoJil a0o caxaposu). s
[[HOTO 3MIIMIATH Yy TUBSIIIEYKAaX BIAMOBIAHI 00’€MH MOJSPHOTO PO3YMHY ILIA3MOJITHKA 1
TUCTUIIHOBAHOI BOJU. KOXXHY TUISTIIEUKY CTPYCHTH.

2. llpurotyBaTH TOHKI 3pi3U JOCIHIPKYBAaHOI TKAaHWHU 1 TOMICTUTH iX y BOAY B
MaJeHbKY (aphopoBy HaIlIeuKy.
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Tabmuug 5. BuiuB KOHIEeHTpauii M1a3MoJiTHKA HA CTaH KJIITHH

Konuentpanis | Ha 10 mn po3uuny B3sitH, | [logaTok Kinenp Cryninb
po3unHy, M MJT JTOCTIAY JOCTITY MJ1a3MOJTI3Y
caxapo3d | BOJIHU

0,6 6 4

0,5 5

0,4 4 6

0,3 3 7

0,2 2 8

0,1 1 9

3. Uepes Aekiibka XBUJIWH 3pi3U TMOKJIACTH Y PO3YMHU, TOYMHAIOYM 3 HaWOUIBII
KOHIIEHTPOBAHOIO (IepLIOi IUISAIIEYKH ), 3 IHTEpBAJIOM 5 XB.

4. Butpumaru 3pi3u npoTsarom 30 XB, a HOTIM NPUTOTYBATH MIpENapaTH.

5. Jlnga uporo Ha IMpeAMETHE CKJIO MOMICTHTH KpaIull0 PO3YMHY 3 IUISIIEYKH 1 3pi3
enigepmMiCy, HAKPUTH MOKPUBHUM CKJIOM 1 PO3IJIIHYTH IMiJI MIKPOCKOIIOM IPH MajoMy
30LIbLICHHI.

6. 3BepHYTH yBary Ha KJIITHHH, PO3TAIlOBaHI MO Kpasx 3pi3y, BU3HAYUTH CTYIIHb
iXHBOTO IJIA3MOJI3Y: BIJACYTHIN, ClaOKuii, cepeiHid, cuiabHUM. BinmitTutu B Tabnwiii,
3aMaJllOBATH.

7. BcranoButu 130ToH1YHY KOHIIeHTpallito (C): Heto Oye Ta, y K1l CTYMiHb I1a3MOi3y
PI3KO 3HUXKYETHCS, MOPIBHSAHO 3 MONEPETHBOIO0 KOHLIEHTPALIEIO.

8. PospaxyBatu ocmotuunmii Tuck (P) 3a piBasaasaM Bant-I'odda:

P=RTCI,
ne R —rasoga crana (0,0821); T — abcomotHa Temnepatypa (t + 273 °C); i — i30TOHIUHUI
KOoeiIieHT (I caxapo3u JAOPIBHIOE 1, JJIs KaiHHOT CEMTPH 1 XJIOPUCTOTo HaTpiro — 1,5).

9. 3po6uTH BHCHOBOK MPO 3B'SI30K CTYMEHS IUIA3MOJI3y KJIITHHU 3 KOHIICHTPAIII€I0

30BHIIIHBOTO PO3YHHY.
KonTpoabHi nMTaHHA

1. o Take mnazmomni3, uutopus? Koau BUHMKaE Takuil CTaH KIITUHU?

2. SIK 3MIHIOIOTHCSI OCMOTHUYHI TIOKa3HUKUA POCIWH (OCMOTHYHUN THUCK, BCHCHA CHJIA)
BIITKY TIPOTATOM J100U?

3. SIke 3Ha4YeHHS Ma€ PI3HUISI BOAHOTO TMOTEHINANy (BCHUCHA CHJIA) TKAHWUHU IS
KUTTETISIIBHOCT] POCTUH?

4. Yomy Oyne AOPIBHIOBATH BEJIMYMHA BCHCHOI CHJIM 32 MaKCUMAJIbHOTO TypropHOIro
THUCKY.
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IpakTiana po6ora 6. BUBHAYEHHA BCUCHOI CUJIN KJIITUHA

Meta poGOTH: BCTAHOBUTU 130TOHIYHY KOHIEHTPAIIO IJIa3MOJITHKA, PO3paxXyBaTH
BEJIMYMHY BCUCHOI CUJTU POCIMHHUX KJIITHH.

006’exTH: cTONOBUI OYpSIK.

PeakTuBu, objanHanHs: 1M po3uuH caxapos3u, abo 1 M po3uumH KyXOHHOI COIli,
JUCTUIIbOBaHa BOJa, MeTUiIeHoBa cuHbka — 0,2%-Huil po3unH, 1abopaTOPHUI MITaTUB 3
JBOMa OIOpETKaMU, CKallbIleb, KOPKOBE CBEP/IO, CKIISIHUNA OIOKC, KpamelbHUIs, IITaTHB
TS IPOOIPOK, BENMKI MPOOIpKU — 6 MIT., Majil MpoOipKu — 6 IIT., MiNMeTKa Ha 1 M1, CKJIsHA
najanyka, CMYXKH QUIbTPYBaJIBHOTO Hamepy.

IMpuHuMn Mmeroay

Cuna 3 KO0 KJIITHHA MOTJIMHAE BOAY HA3UBAETHCSA BCHCHOIO (S) BETMYMHA BCHCHOT
CWJIM 3aJeXKHUTh BiJ CTyneHs HaOyOHsABIHHSA OlomojiMepiB MPOTOIUIa3MU 1 KIIITUHHOI
000JIOHKH, B1JI OCMOTHYHOI'O TUCKY KIIITUHHOIO COKY, BiI TYPrOPHOIO TUCKY, SIKHI Y CBOIO
Yepry BU3HAYAETHCS €IACTUYHICTIO OO0JIOHKH 1 BMICTOM BOJIM B KJIIITHHI. Y CyXOMY HacCiHHI
1 MepUCTeMaTUYHUX TKaHWHAX BUPIIIAIIbHE 3HAYCHHS Ma€ HaOyOHABIHHSA. Y KIITHHAX, IO
3aBEpUIMJIM PICT 1 MalTh BEJIUKY BaKyoOJl0, BCUCHA CHJIa 3aJICKUTh B1Jl OCMOTUYHHX
BIACTUBOCTEH KIIITHHH. [i MOKHA BU3HAYUTH 32 (QOPMYIIOKO:

S=P-T,

e S — BCHCHA CHIIA;

P — 0OCMOTUYHUI TUCK KIIITHHHOTO COKY;

T — Typrop HUM TUCK.

3aJie)KHO  BiJ BCHUCHOI CHJIM KJIITHH Ta KOHIEHTpAIli pPO3YUHY 30BHINIHBOTO
CEpEeIOBHUINA, POCITUHHI KITUHU (TKAHWHU) MOKYTh TIOTJIMHATH a00 BiJIIaBaTU BOJLY.

Merton ctpymunok (3a lllapnakosum B.C.) nomnsirae y Bu3HaueHH1 3MiHH KOHIIEHTpAIIN
PO3YMHIB TIiCs mepedyBaHHS B HUX POCIMHHUX TKAHHWH. SIKIIO KIIITHHU 3aHYPEHOI Y
PO3YMH TKAaHWHU TMOTIMHAIOTH BOJY, TO PO3YMH CTaHe OLIBII KOHIIEHTPOBAHUM, HIXK /IO
3aHypeHHs. SIKILO K MPU 3aHYPEHH] TKAHWH BOJA 3 KJIITUH BUXOJUThH Yy 30BHILIHINA PO3UHH,
TO KOHIIEHTPAIIisl IIbOI'0 PO3UYMHY CTaHE MEHIIIOK0 BiJl MOYATKOBOI. [3 3MiHOIO KOHIIEHTpAIlil
3MIHIOETBCS TUTOMA Bara po3unHy. [[opiBHSHHS KOHIICHTPAIIii KOYKHOTO 13 pPO3UHHIB MICIIs
nepeOyBaHHs Y HUX 00’ €KTIB 3 BUX1IHUMH KOHIICHTPALISIMH JI03BOJISIE€ 3HANTH TaKy, 110 HE
3MIHMJIACS, TOOTO 130TOHIUHY.

Xin podorun
1.V BenMKUX NPOHYMEPOBAHMX MPOOIPKax 3MIMIATH BIAMNOBIIHI 00’€MU MOJSIPHOTO
PO3UMHY caxapo3u (KyXOHHOI COJI1) 1 JUCTUILOBAHOI BOJIM 3T1AHO 3 TabiuIero 6.
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Tabnuis 6. CnocrepeskeHHs 32 3MiHOI0 KOHIIEHTPaLil BUXiTHOTO PO3YHHY

Ne po6Gipku | Konnentparist | s 10 M po3uuny B3sty, mit | Hanpsim - pyxy
po3unnHy, M caxapo3a BOJIA CTPYMHUHOK
(cinb)
1 0,6 6 4
2 0,5 5 5
3 0,4 4 6
4 0,3 3 7
3) 0,2 2 8
6 0,1 1 9

2. PerenpHO mepemimiatd BMICT MpoOIpoK 1 BiAiOpaTd 3 KOXKHOI Yy BIAMOBIAHO
IPOHYMEpOBaHy Maiy npooipky 0,5 M1 po3uuHy.

3. 3a 10nmoMOror CBepiJia MPUTroTyBaTH 6 OJHAKOBUX 32 pO3MipaMH 1 (Pi310710TTYHUM
CTaHOM KPY’K€UKIB 3 KOPEHEIJIOAY CTOJIOBOTO OypsiKa.

4. 11106 3amo0irtv NiACUXaHHIO, KPYKEUKU MOMICTUTH Y CKJISIHUI OIOKC 3 IPUTEPTOIO
KPHIIIKOIO.

5. OnycTUTH MO KPYKEUKY y KOXKHY Maly HOpoOIpKy, MOYMHAIOYM 3 HAWMEHIIOi
KOHIIEHTpaIlii, 3 IHTepBajoM 3 XB.

6. O6’exTu BUTpUMATH y po3urHax npotsarom 30-40 xB, NepioIMYHO CTPYLIYIOUH.

7. BuzHauuTH 3MiHy TUTOMOI Baru pO34MHIB MICIs epeOyBaHHS B HUX 3Pa3KiB TKAaHUH:
HaOpartu 3adapOboBaHy PIAMHY Yy KIHUMK KpamneldbHUIl, 3aHYPUTH ii Y BIANOBIIHY BEIUKY
npoOIpKy 3 BUXIIHUM PO3YMHOM Ha TNMOUHY 1,5 — 2 cM 1 HOBUIBHO BUIYCTUTH PO3UYMH.
CraiakyBaTH 3a HalIPsIMOM PYXY IIbOTO PO3UYHHY.

SIK1o mUTOMa Bara po3uMHY CTaja MEHIIOK, TO CTPYMHHKA i€ Bropy. Y BHUMAAKY
30UIbLIEHHS MHUTOMOI Bark BOHA IMiJie BHU3. HampsiMm pyxXy CTpyMHHKH MOKa3aTu
cTpiioukoro B Tabmnuili 8. [Ipu piBHOCTI MUTOMOT Baru 000X po3unHIB Kparuis 3ahapboBaHoi
PIIMHUA 3aJIUINAETHCA HAa MICIl — Iie Oy/Je 130TOHIYHMN PO3YMH TUTa3MOJITHKA. KoXHUMA
po3unH Tpeba HabupaTH PETEeNbHO MPOTEPTO0 (PUIHbTPYBAJIHLHUM MANEpoOM IMINETKOH. Y
BUIAJIKY BIJICYTHOCTI Cepe]l NOCIII)KYBAHUX PO3UMHIB 130TOHIYHOTO, HOr0 PO3paxOBYIOTh
K CepelHI0 apu(METHUHy MK JABOMA CYCIOJHIMU MpOOIpKaMH 3 PI3HUMHU HaIpsMU
CTPYMHHOK.

B 130TOHIYHOMY PO34YMHI TYpropHUi TUCK B KJIITHHI BIJCYTHIH, TOOTO:

S=P.
ToMy BcHUCHY clily po3paxoBYyIOTh, KOPUCTYIOUUCH piBHSIHHIM Bant-T'odda:
S =P =CRTi,
ne C — 130TOHIYHA KOHIICHTpAITis;
R —rasosa crama 0,0821;
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T — abcomrotHa Temmeparypa (273 + kiMHaTHa Temmeparypa); i — 130TOHIYHUUN
KoedilieHT (JUIg PO3UHHY caxapo3u — 1, 11 po34rHy KyXOoHHOI couti — 1,5).

KoHTpoJIbHI NUTAHHS

1. ®dizionoriyHe 3HAYE€HHS BCUCHOT CUITU?

2. SIx BIUIMBA€ Ha MOTVIMHAIBHY A1SUTbHICTD KOPEHEBHX BOJIOCKIB KIIITUH
KOHIICHTpAIIisl IPYHTOBOTO PO3YUHY?

3. Sk BIUIMBa€ Ha BCUCHY CHITY KOHIICHTpAIlisl KJIITHHHOTO COKY Ta IPYHTOBOTO
pO3UMHY?

4. TlosicHUTH, YOMY MiJ] Yac MOCYXH PU3UKOBAHO BHOCUTH JIOOPHBA ITi]T ITOCIBH.

o

VY AKuX BUMaAKax KIITUHH BIAAIOTh BOJY OTOUYIHOUOMY CEpPEeOBHUIII?
6. SxuM 9MHOM MOTJIMHYTA POCIWHOIO BOJA MPUUMAE y4acTh B YTBOPEHHI CyX0i
PEYOBUHU POCIIMHHOTO OpraHizMy?

[paktiaaa poGota 7. MOIJAMHAJIBHA JIAJBHICTH KOPEHEBOI
CUCTEMMU. ABUILIA I'YTALII I ILTAYY

MeTta po0OTH: BUSBHUTH 3aJCKHICTh IOTJIMHAHHS BOJU BiJI TEMIlEpaTypu 1
BOJIOTOCTI.

O00’exTH: BOJSHA KyJIbTYpa NAapOCTKIB B TPHOX CTAKAHAX M1 KOBIMAKOM.

PeakTuBHu, 00JajHAHHAA: BOJAsSHA OaHs, CKJISHUM KOBMHAaK, OpUTBA, CMYKKHU
GUIBTPYBAJILHOTO MArepy, TEPMOMETP.

HpuHoun Mmeroxy

Kopenesa cuctema norivHae BOJy 3 IPYHTY 1 aKTUBHO TMOJA€ ii y HA3€MHI OpraHu
3aBISKA KOPEHEBOMY THCKY. [Ipo icHyBaHHSI KOpEHEBOT'O THUCKY CBiUaTh SBUIIA TyTaIlii 1
miady. SBuIle TMIady CHOCTEPIraeThCs TMPU  TOMIKOKEHHI MPOBIAHUX OpPraHiB —
BUJIISIETHCS piuHAa (TTacoka). SIKI0 KIJIBKICTh BOJIU, MOTJIMHYTOK KOPEHEBOK CUCTEMOIO,
O1bIIa KUIBKOCTI TPAHCIIPOBAHO HA3€MHUMU OpraHaMu, TO HAJJTUIIOK BOJIU BUIAJISETHCS
y BUTJIAJII Kpareb Ha KIHYMKaX JUCTKIB — 1€ TyTallisl.

Xin podorun

1. Ha xkoxHOoMy crakaHi 3pi3aTd OAMH 3 TPOPOCTKIB Ha BHCOTI 1 cM Bif
MarepoBOro KpPy»xKka, abo MOHOBUTH 3p13 paHillle 3pi13aHOrO MapOCTKa.

2. 3HSTH 32 TOTOMOTOI0 CMY>KKH (PLIBTPYBaJILHOTO Marepy Kparuii BOJAH 3 I[bOTO
Ta 1HIIUX MAPOCTKIB.

3. [IpurotyBaTu kpuctanizarop 3 Bojoro 35 °C.

4. [lepmumii cTakaH 3aqUIINTH, SIK €, 3 APYTOro 1 TPETHOTO CTAKaHIB BUIUTH BOY
1 3aMIHUTH 11 BOJI0IO 3 Temmepatyporo 35 °C.

d. [lepmmii cTakaH MOCTaBUTH HA CTLT MPHU KIMHATHIN TeMmmepatypi i HAaKpUTH
KOBITAKOM.
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6. Jpyruii 1 TpeTii cTakaHU 3aHYPUTH Y KpHCTamizaTop 3 Bogomw 3 35 °C.

7. Jpyruii crakaH 3 MapoCTKaMH HAKPUTH KOBIIAKOM, TPETid — 3aJHIIUTH
BIJIKPUTHUM.
8. Crnocrepiratu 3a MosiBOIO Kparelib Ha 3pi3aHOMY (IJ1a4) 1 HEMOLIKOKEHOMY

(TyTaris) mapocTKax, BiIMITUTH 4ac.
9. Pesynbratu 3anectu y TabmauIio 7 1 3poOUTH BUCHOBKH PO BIUIUB 30BHIMIHIX
YMOB Ha NOTJIMHANIBHY JiSUIbHICTh KOPEHEBOI CUCTEMH.

Ta6nui 7. BnuivB 30BHIIIHIX YMOB HAa IIBUAKICTH ryTauii i miaaqy

YMoBH Yac gactanug

SIBumma 1 crakau 2 cTakaH CTaKaH

['yraris

I L1au

KoHTpobHI nMTaHHA

KopiHb sik oprad norjauHaHHs.

Big 4oro 3anexuTh MOTJIMHAJIbHA A1SUTbHICTh KOPEHEBOT CUCTEMMU?
KopeneBuii TUCK.

Teopii IIpictmi, CabiHiHa.

['yrartis.

IInay.

Bucxinna teuis Boau.

No ok whE

IpakTiaaa po6ota 8. BASHAUYEHHA IHTEHCUBHOCTI TPAHCITIPAILIIL

Meta po0OTH: BM3HAUYUTU IHTEHCHBHICTh TpAHCHIpalii y PI3HUX BHJIB POCIUH
BaroBUM METOJIOM; BU3HAYUTH IHTCHCUBHICTh BUITAPOBYBAHHS BOJIU 3 BIIKPUTOI TOBEPXHI,
pO3paxyBaTH MOKa3HUKU TPAHCITIpaIIii.

O0’exTH: CBIXO3pI3aH] TUIKH 3 INCTKAMU P13HUX BUJIIB JEPEBHUX POCIHH.

PeakTnBH, 00/1aJHAHHSA: €TIEKTPUYHI Baru, MEHIIWIIHOBI ¢uiakoHH, yamika [lerpi,
OpuTBa, HOXMIIL, Mamip (GUIBTPYBAIBHUI, YaIlIKa BUITAPOBYBAJIbHA.

HpuHuun Mmeroay

Tpancmipatiist — 1€ MpoIec BUMAPOBYBAaHHS BOAM POCIMHOI0. BoHa TicHO 3B’d3aHa
3 (OTOCHMHTE30M, IUXaHHSIM, HAIXO/KEHHSAM MIHEpPAJbHUX €JEMEHTIB B POCIHUHY,
MIEPETBOPEHHSAM 1 PyXOM OpPraHIYHUX PEYOBHH, POCTOM, PO3BUTKOM 1 IHIIIUMH MPOIECAMHU.
OCHOBHHMM KIUJIbKICHIM MOKa3HUKOM TPaHCITpaIlii € IHTEHCUBHICTh, TOOTO, KIJIbKICTh BOJIH,
SKy BUIIAPOBYE OJIMHMUIIS TOBEPXHI POCIWHU 32 OJUHUITIO Yacy. BeanunHa 1HTEHCUBHOCTI
TpaHCIIpaIlii KOJUBAETHCS Y BEMKUX Mexax. BoHa 3a71eXuTh K BiJl 30BHIIIHIX YMOB, TaK
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1 B1JT BUY POCIWHU (CIIAAKOBOT OCHOBH OpraHizMy). OCHOBHOIO OJIMHUIICIO IHTEHCUBHOCTI
tpancmipanii € mr H,O/mm?xro.
Xix poooTm.

1. Hanutu y BUMapoByBaibHY YallKy BOJOMPOBIJIHY BOAY, 3aHYPUTH YEPEIIOK
JIMCTKA 1 11T BOJIOI0 OpUTBOIO Bifpi3aT oro yacTury (0au3bko 0,5 cM), y siKiif MOTII0 OyTH
HOBITPA.

2. JIMCTOK MIBUAKO BCTaBUTU y (HIAKOH 1 3BAXXHUTHU 3 TOUHICTIO 710 0,01 T.

3. Y uvamky Iletpi HanuTy BomonpoBiAHOT BOAM 1 3BaHUTH 3 TouHicTIO 710 0,01 T.

4. IleninuninoBi ¢1akoHU 3 TUCTKaMU 1 yamky [leTpi 3anumuT Ha TOJMHY TIpU
KIMHATHIM Temreparypi. Uepes roauHy 3HOBY 3BaKUTH. Pi3HUIIS y Ba3i OKaKe KUIBKICTh
BUIAPYBAHOI BOJYU 3 JAHOI JMCTKOBOI IJACTUHKHU Ta BIJIKPUTOI MOBEPXHI BOJAW Y YalIIll
[Tetpi.

5. VY pocninid BKIIOYAEMO Pi3HI JiepeBHI mopoau. KpiM 1boro 3 J101moMOroro
€JIEKTPOIIMTOK CTBOPIOEMO PI3HI TEMIEpAaTypHI YMOBHU JUIsl MPOBEAEHHS JOCIIIKEHb.
OaHOYacCHO 3 MOCTaHOBKOIO AOCHIIB 10 BUBYEHHIO TPAHCHIpallii BU3HAYaEMO TEMIIEPATypPy
MOBITPSL.

6. koo B gocnig B3ATa XBOMHA POCIMHA, TO IUIONIY XBOI BHU3HAYAEMO 3
po3paxyHKy: 1 T cupoi XBoi fopiBHIOE 33 cM?.

7. OtpumaHi gaHi 3anucatu y Tabnuito 8.

[HTEHCUBHICTh TpaHCHIpalli XapaKTEPU3yeETbCsl KUIBKICTIO BOAM y T, fKa
BMIIAPOBYETHCA 3 ofuHuULi mtoni (1 1vm? a6o M?) 3a roguHy.

8.  Jlms BM3HAYEHHS TUIONII JIMCTKA IMICIS 3aKIHYCHHS JOCIITy HOTO BUHMAOThH 3
dbrakoHa, HaAKIAJAlOTh HA Tamip, OOBOAATH KOHTYP, OOBOISTH KOHTYp, BUPI3AIOThH 1
3BaXKYIOTh MarepOBUil KOHTYP JIUCTKA.

9. 3 uporo x manepy Bupizatu kBaapaT 10 x 10 cm? i 3BaxkuTu. Bam Gyze Bizoma

wromia 100 cm?.
100cM? - a
S-B

10. Hesimoma moma JUCTKa 3HAXOAUTHCS 3 TIPOITOPIIIi:

S=(®x100): a,
1e S - IIoIa JUCTKa, CM?;
a — Bara KBajipara, T;
B — IIaIIEPOBOr0 KOHTYPY JIHCTKA, T.

9. BU3HAUMTH TUIOIY YaIIKH:
S =nr2.
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Tabnuis 8. InTeHcHMBHicTH TPaHcHipauii BoaM 3 MOBePXHi JTUCTKIB

& | Bara o6’ekra, T P13umug | IInoma | IntencusBHICTD | BigHOCHA
9 Ba3l, I, N| IUCTKA, | TpaHCHipalli, | TpaHCIIparlis,
=
2 YaIlKH, ¢| I.M2/TOJ
Q
1 > ) O
) = =X
2 5 s 59 o & 2
W = s = R
" = g =T
O o o ¢ S
@) = E Gl
10. InTeHCUBHICTB TpaHCHipaLii 3 IMCTKOBOI MoBepxHi J y I'. M%/TOJ pO3paxyBaTH 3a
dbopmyIioro:

J = (nx 10000):S,
Jie N — KiIbKiCTh BUNIAPOBYBAHOI BOMH, T; S — IUIOMIA JIACTKA, CM;
10000 — koe(ilieHT A1 IepeBeIeHHs cM? y M2,
11. po3paxyBaTu BiibHE BunapoByBaHHs Boau (E):

E =(nx 10000):S,
Jie N — KUIBKICTh BUIIAPOBYBAHOI BOAY, T; S — IUIOMIA YAIKH, CM?;

10000 — xoe(ilieHT A1 IepPEBENEHHS CM? y M2,

12. Binnocny Tpancmipaitito (B) 3Haiitu 3a hopmyoro:

B =(J x 10000):E.
13. 3poOuTH BUCHOBKH.
KonTpouabHi nMTaHHA
Tpancniparist — ii BUJIM, 3HAYEHHS.
OxapakTepu3yiTe KyTUKYJISIPHY TPAHCIIPALIIO.
OxapakTepu3yiTe NpoaANXOBY TPAHCIIPALIO.
[Toxa3Huku TpaHcmiparii.
[Insxu peryntoBaHHs IHTEHCUBHOCTI TpaHCHiparlii.

Ok wnE

Ha camMocTiiiHe onpaloBaHHs Y JaHOMY MOJ1yJIl BAHOCSIThCSl TUTaHHS:
1. IIBuaKICT, BOJHOTO MOTOKY B JIEPEBUHI XBOWHUX 1 JIMCTSHUX TIOPIJ 1 METOIM ii

BI3HAUYCHHSI.

2. Emanotpancniparys.

3. 3aB'amanss 1 ioro (izionoriude 3HaueHHs. KoedirieHT 3aB'simanHs 1 MeToau Horo
BU3HAYCHHS

4. Ce30HHI 3MiHA KOPEHEBOT'O TUCKY B JIEPEBHUX POCIIHH.

5. PerynroBaHHsI BOTHOTO PEKHUMY POCIHH. AHTHTPAHCIIPAHTH.
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6. BomooOwmiH icy.
7. BomoeMHICTS Jlicy
8. BuxopucTaHnHs TpaHcIiparlii y MpakTHYHHUX IJISX.

KonTposbHi nutanHs 10 MoxyJisi «BoxoodMin»

1.111o 3ymMOBIIIO€ MOTJIMHAHHS BOJIU KOPEHSIMH y pa3i c1a0Koi Ta CUIILHOI TpaHciparii? Sk
BOJIa pyXa€ThCs Bl KOPEHEBHUX BOJIOCKIB 0 KCHJIEMH LIEHTPAIBHOTO HHIIIHpa?
2. YoMy mij yac MOCyXu HE MOKHA IMIJIKUBIIOBATH POCIUHU?

3. [Tocyxa 1 3acoJiIeHHS IPYHTIB aHAJIOT1YHO BIUIMBAIOTh HA MOTJIMHAHHS BOJM POCIMHAMH.
SIK 11e MOYKHA MTOSICHUTH?

4. Y pocnvHHU, KOpPEHi SKOi 3aHypeH1 y BOy, NP JOJaBaHHI COJICH HACTyINae B’ STHEHHI.
Yepes aesikuii yac Typrop MoXe BiIHOBUTHUCA. SIK 11€ MOKHA MOSACHUTHU?
5. [losicHiTh, YOMY BOJIa Y IEPEBHUX POCIIHH MIIHIMAETHCS HA BUCOTY, 3HAYHO OLIBIITY HIXK
10 M (MakcUMaJIbHO Ha TaKy BUCOTY MO>KHA IMIJTHATUA BOJy MEXaHIYHUM HACOCOM).
6. SIk MOXHa BUMIPSITH IIBUJIKICTh MIEPECYBAHHS BOJAM B CTOBOYpax JIepeB, HE MOPYIIYIOYU
iXHBOT IIUTICHOCTI?
7. 1o 3amo6irae po3puBy BOJHUX TSKIB Yy KCUIIEMI?
8. OnuuIiTh, IKAN 3B’ 130K MK (POTOCMHTE30M 1 HAAXOIKEHHSIM Ko B POCIUHY?
9. Sk MOSICHUTHU B’ IHEHHS TEIUIOJIOOHUX POCIIMH 32 HU3bKUX MO3UTUBHUX TEMIEpaTyp?
10. ITo gxi¥ TkanuHi cTebiia Hae BUCXIAHUH ITOTIK?

11. Maca nucTKa KJIeHa B CTaHl ITOBHOro HacuueHHs 1,53 T, a micag B sHeHHS — 1,26 T.
Axoro Oyne BenmuumHa BOAHOrO nedinmuTy aucTka (y BIJICOTKax), SKIIO Maca Cyxoi
peyoBUHHM JOoCHiAHOTO aucTKa 0,67 1?

12. Sk mOSCHUTH MEXaH13M 3aKpUBaHHS Ta BIAKPUBAaHHS MPOJIUXIB?

13. ki nuisixu BUIIAPOBYBaHHS BOAM POCIMHOIO, KpiM mnpoauxiB? 14. fki icHyIOTh
MEXaHi3MHU BIiJBEJICHHSI TEIUIa BiJl POCIWHU, KPIM TpaHCIIparii?

15. Ilo Take BogHUIA OamaHC POCIMHM 1 SIK1 IOTO CKJIaI0B1 YaCTUHU?

16. 1o Take BoaHMI 1eIUT 1 K1 BUJIM HOTO BU 3HA€TE?

17. SIka iHTEHCUBHICTB TpaHCIipaLii TUCTKIB Ny miomern 780 ¢cM?, KoM BigoMo, 1O 3a
20 xB. ixHs Maca 3meHmmiacd 3 21,7 no 12,7 r?

18. o Take BIIHOCHA TpaHCMHipaLis 1 MPO 110 BOHA CBIAYUTH?

19. Ilo po3ymitOoTh i TpaHcHipaniiuuM koediuientoM? PocnuHa 3a BeretauiiHuii nepiof
BumnapoBye 600 Kr BOAM 1 HArpoMaKye 3 KT CyXO0i peuyoBUHU. KUl y HEl TpaHcHipaiiHum
KoedirieHT?
20.1Mo Take mpomykTuBHICTH TpaHcmiparii? [ligpaxyiTe TPOIYyKTUBHICTH TpaHCHIpallii,
SKIIO BIIOMO, 110 32 BEreTaI[iiHUI mepioj] pOCIUHU TIISHUI] BUNIApyBau 525 KT BOAHM 1
YTBOPUIIU 2,5 KT OPraHi9HOI MacH.

21. Illo Take BOaHUI IMOTEHIIIAN 1 SIKI HOT'O CKJIaa0B1?
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22. SIxi aHaToMO-MOP(OJIOTiUHI MPUCTOCYBAHHS POCIUH CHPUSIOTH MOCHJIEHHIO IXHBOI
BOJOYTPUMHOI 34aTHOCTI?

23. Sxi cTpyKTypHi Ta (YHKIIOHAJbHI TMOKa3HUKA MOXHA BHUKOPHCTOBYBATH IS
JIarHOCTUKY CTaHy BOJ103a0€3MeYeHHs POCIUH?

24. YoMy TpiCKarOTHCs 3pUTl TUIOAM TOMATIB, YEpEIIeHb, BUIICHb MICIS 1HTEHCHBHHUX
TPUBAJINX JIOIIB?

25. KnituHa sIK OCMOTMYHa cucTteMa. TepMoaMHaMIYyHI OCHOBU HAIXO/KEHHS BOAM [0
KJTIITUHH.

26.®opMu BOJM Y IPYHTI Ta iX JOCTYIHICTh POCIMHAM.

27. Tpaucmipaitist — 1 BUJIU Ta NUIAXU PETYIIOBaHHS.

28. KopeHneBuii TUCK — MpHUPOJIa BUHUKHEHHS 1 3HAUCHHS.

29. 'V yomy pi3HHIII MK siBUIIaMU ryTamii 1 mnaay? [llo crniasHOr0?

30. BucxigHa Tedis — MexaH13MHU 3a0e3MeUeHHs 1 OCHOBHI JUISHKH.
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3micmosuii mooyns 3. MiHepasibHe "KUBJIEHHSI POCJTUH

[Tpaktiuna podota 9. BUSHAUEHHS BMICTY 30JI1 Y PI3BHUX OPI'TAHAX
POCJIMH

Meta po6oTu. BuzHauuTH KIJIBKICTh 30JId B KOPi, JIEPEBHUHI, JIMCTKAX, KOPEHSIX
JEPEBHUX POCIHUH (sA0ayHs, ay0, numa, Oepe3a TOI0) METOJOM CYXOTO O30JICHHS
Marepiany.

006’exTH: KOpAa, AepeBUHA, TUCTKHU, KOPEHI.

PeakTnBH, 00/1aJHAHHS. CTWIOBHIA CIHPT; aHAJTITUYHI Barv, TEXHIYHI Barw,
eKCUKATOp, TOPLENSHOBI THUTI, My(denbHa TMid, eJeKTpUYHA I[UJIMTKA, CKaJbIIei,
KaBOMOJIKA.

HpuHoun Mmeroxy

EnemeHTH XUBJIEHHS B POCIMHHOMY OpraHi3Mi pO3MOiUICHI HepiBHOMIpHO. Tak,
aTparyro4uM EHTPOM JIJIsI MIKPOEJIEMEHTIB € JIMCTKU. L{e MoB’s3aH0 3 OCHOBHOIO (DYHKITIEIO
JIUCTKA 3€JI€HOI POCIMHU — (POTOCHHTE30M, TPAHCHIPAIEI0 1 CHHTE30M PI3HOMAaHITHUX
OpraHiuHMX CMONYK. PociuHHuN Matepial, skuil BUCYIIYIOTh 3a Temnepatypu 100+105 °C
MICTUTh OpPraHIyHlI Ta MIHEpaJbHI pPEYOBUHU. [l BHU3HAUYEHHS BMICTY MIHEPAIbHHUX
€JIEMEHTIB HEOOX1JHO MPOBECTH O30JIEHHS (CHATIOBAHHS) POCIMHHOIO Marepiaity. 3a yac
CHAJIOBAHHS OpraHIyH1 pe4oBUHU BHITydaroThes y BUTIsiaL CO2, H2O, Np, a 3anuiiok — 3o01a
— MICTUTbh MIHEpaJbHI €JIEMEHTH, PO3YMHHI B HEOPTaHIYHUX pO3UYMHHUKaX. KiIbKICTh 3011
y POCIIMHI Ta i1 ckyiaJl HemocTiiHi. BoHa 3anmexaTs Bl BUILYy POCIHHH, OpraHy, IpyHTOBO-
KJIIMAaTUYHUX YMOB BUpPOITyBaHHs Toio. Hait6inbiie 30mu y nuctkax — 10+15 %, y kopi —
7 %, y crebnax — 4+9 %, naciuui — 3 %, nepeBuni — 1 %. IcHye n1Ba OCHOBHUX CIIOCOOU
MiHepali3allii POCIMHHOTO MaTepially — CyXe 1 MOKpe 030J€HHs. MeTo/1 CyXOoro 030JICHHS
3aCTOCOBYETHCS JUIsl aHaji3y BMICTY Maiike BCIX Makpo - 1 MikpoeneMeHTiB. Ilepen
030JICHHSIM HaBa)XKy POCIMHHOTO MaTepiaiay NMOApiOHIOIThH y CTYyII, a00 B KaBOMOJIIII,
BUCYIIYIOTH 3a TemriepaTypu 105 °C, 3BaXyloTh y TUTJIAX Ha aHATITHYHUX Tepe3ax. Cyxe
030JICHHSI TIPOBOJIATH y MOPIIEIITHOBUX, KBAPIIOBUX 200 METANIYHUX TUTIIAX Yy MypeabHin
nedi 3a temmneparypu 450500 °C mpotarom 4+6 roa. OXoJoKeHI THUTJ 3BaXKYIOTb.
[TpoxaproBaHHs 1 3BaKyBaHHs IOBTOPIOIOTH 10 BCTAHOBJICHHSA cTajoi MacH. [liciis moBHOTO
CHATIOBAHHS MaTepiay 30ja B OLIBIIOCTI BUMAJIKIB MA€ CBITJIO-CIpUH, Maiike O KOJIip.
k1o maTtepian Mae 6arato 3aii3a, To 30J1a Ha0yBa€ YepPBOHO-0ypOro KOJbOPY, a MAPTraHIlo
— 3eJIEHyBaTOr0. MeTo/I0M CyXOTo CIaTiOBaHHS OTPUMYIOTh «CHUPY 30J1y», 00 BOHA MiCTUTh
JOMITIKH (COJ1, OKCHIIU, TTicOK). «CHpa 3071a» TaKOX BTpadae MEBHY KiIbKICTh pochopy,
KaJlito, Cipku. MOKpe 030JI€HHS — OCHOBHUH CITOCIO PO3KIIaaHH OPTraHIYHUX CIIOJIYK a30Ty
Ta ¢ocdopy, KpiM TOTO, 3a IIUM METOJIOM HE BIIIYYArOThCA KaJliii Ta cipka, 00 TeMreparypa
mig gac mporecy He miaHiMaethes Bume 340 °C. Moro 3acTocoBYIOTh y pasi TOYHOTO
BU3HAUeHHS (Qocdopy, Kamito, CIpKM Ta J[AESIKUMX IHIIMX eJleMeHTiB. Hapasi, komnu
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BHU3HAYAIOTH 0Op, 3aCTOCOBYIOTH JIMIIIE CYXE 030JICHHS, 00 OCHOBHA YaCTUHA CTIOIYK 00pYy
BUITAPOBYETHCS 3 MapaMH BOAM 1 KUCIOTHU. [[J1s1 030JIEHHS 3aCTOCOBYIOTh a30THY 1 CipuaHy
KuCI0TH. OO0’ €KT HOCIIKEHHS cnallioTh B kKo0ax K’ enpnains mictkictio 100250 mut. ¥V
pasi MOKpOTO 030JICHHSI MPOBOASATH KOHTPOJIBHUM JoCii 0€3 POCIMHHOIO MaTepiaiy, 110
Jla€ 3MOTY BHOCUTH MOTNPABKU HAa BMICT MTIEBHOTO €JIEMEHTA B PEaKTHBAX.

Xix podoTu

1. Pocnuuuuii Matepian noApiOHUTH Yy KaBOMOJIII Ta BUCYIIUTHU 3a TeMIepaTypu
105 °C no cyxoi Macu.

2. TlopuensHoBi TUTJII TPOHYMEPYBaTH TpadiTHUM OIiBIIEM (Kpalle HaCHYCHUM
PO3YHMHOM HITpATy KOOAJIbTy), MPOXKAPUTH Yy My(deNbHIN 1edl, IepeHecTd B €KCHUKaTop,
OXOJIOJIUTH 1 3BAKUTU HA aHATITUYHHUX Barax.

3. Y TUrIsX 3BaXKUTHU CyXHUil pocnuHHuM Marepian (1+2 ).

4. Cyxuit Mmatepial KiJIbKa pa3iB 3JIMTH 1+2 MJT €TUIIOBOTO CIIUPTY Ta MiNaTUuTH.

5. Turenb MOCTaBUTHU HA €IEKTPUYHY IUIMTKY 1 POKAPUTHU BIIPOJIOBK 5+6 XB.

6. [lepeHecTu TUTIIl B €KCUKATOP, OXOJIOJUTH, 3BAKUTU K OOUUCITUTH BMICT 30JIH Y
POCIIMHHOMY MaTepialii 3a popMyJIoro:

a- 100 %
H

ne X — BMICT 30JIM B pOCJIMHHOMY Matepiai, %; a — KUIbKICTh «CUPOi 30Jm», T; H —

X=

HABa)KKa MOBITPSAHO-CYX01 peuoBUHH, T; 100 — 111 mepepaxyHKy y BIICOTKH.
[Tpumitka. OTpUMaHy «CHPY 30J1y» BUKOPHUCTOBYIOTH JUIsl BUSHAUYECHHSI MaKpo- Ta
MiKpoesreMeHTIB. Pe3ynbTaTi poboTu 3anucatu y Tabnuito 9. 3poOUTH BUCHOBKU
Tabmuus 9. Bu3HayeHHs BMIicTYy 30JM 'y Pi3HHX OpraHax poOCJIUH

Maca s, r Maca, r
e e[ o
O0’exr Yactuua [Homep| 2 | €| 3 5 - | Bwmicr
JOCITIUKEHHS | POCTHHH | THIIS [ Z § S § 5 |somm, %
& 2| .2 E ?
(=) -— ) -
= ™

KonTpoabHi nMTaHHA

1. OxapakTepusyiiTe XIMIYHUHN CKJIaJ] POCIIHH.

2. Ha3BiTh MeTOIM MiHEpaTi3allii pOCIUHHOTO MaTepiay.
3.V gKux BUIMAJKaX MPOBOJATH MOKPE Ta CyXe 030JICHHS?
SIxi mepeBaru Ta HEIOMIKK KOXKHOTO 3 ITUX METOiB?

4. SIxkuMu MeTO1aMH BU3HAYAOTh BMICT 30J1H 7
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5. UoMy y poCiuH B OJHUX OpPraHax BMICT 30J1M BUIIUN (JIMCTKH), HIK Yy IHIITAX
(nepeBuna)?

6. ki ¢pakTOpH BIUIMBAIOTH HA 3MIHY SIKICHOTO Ta KUIBKICHOTO CKJIAy 30JIH?

7. Um BIUIMBAE BIK POCIMHU HA KUIBKICHUH 1 AKICHUM CKJIa]] 307117

Ipaktruna po6ota 10. MIKPOXIMIYHUIM AHAJII3 30]IA

MeTta po0oTH. 03HAHOMHUTHUCS 3 MIKPOXIMIYHUMH (KpamneabHUMH) METOJaMU
aHai3y €JIEMEHTIB 1 BU3HAYUTU €JIEMEHTHUM CKJIaJ JIMCTKIB 3aJI€KHO BiJl YMOB >KHBJICHHS
Ta BIKY POCJIHH.

O0’eKTH: 3072 JTUCTKIB PI3HUX BHUJIIB POCITUH

PeakTuBH, 00JIaAHAHHA: TUCTWIbOBaHa Boja, amiak, 10 %-il po3uuH COJAHOI
KHCIIOTH, 1 %-B1 pO34MHU: CyJb(aTy Tajito, XJOpUAY IIIATUHHU, CIpYaHOI KUCTOTH, pocdaTy
HATPit0, MOJIIOATy aMOHIIO B @30THIM KUCIIOTI, HITPATy CTPOHIIIIO, ’KOBTOI KPOB SHO1 COJIL,
TapTpaTy HATPIiIO, MIABJIEBOI KUCJIOTH, TipaTy HitpaTy Mepkypito (I), armeraTty cBUHIIMO,
HITpaTy cpibiia, KOMILICKCHA HaTpi€Ba MiHO-CBHHIIeBa HiTpaTHa cijib Na,CuPb(NO; )s st
aHai3y Ha Kaiiil; mpoOipku (MO0 YOTHPW HA CTYJIEHTA), CKJISHI MAIUYKH, IITAaTUBH IS
npoOIpOK, MPEeIMETHI CTEKJa, MaJeHbKl JIHKH, MIKPOCKONH, (PUIbTpyBadbHUN mamip,
nopIeNstHoBI TiacTuHKH. [IpuroryBanns peaktuBy: ¢ citb Na;CuPb(NO; ) 6: 2 T NaNO3
(mo me Mictuth Kaiiro), 0,9 r Cu(CH3COO);-3H,0 po3unHsaoTh y 15 MIT IUCTHIIBOBAHOT
Boau, miakucienoi 0,2 ma 30 %-i ouroBoi kucioTH. OTpUMaHUl PO3YMH 30€pIirarTh y
CKJISIHIIL 3 TIPUTEPTOIO KPHUIIIKOIO.

HpuHoun Mmeroxy

Cepen ycix MOXHBHUX €JIEMEHTIB y POCIUH 24 XIMIYHI €JIEMEHTU € >KUTTEBO
HEOOX1THUMH, 21 eleMEeHT BBa)KalOTh YMOBHO HEOOXiTHMMH. JKHUTTEBO HEOOXiTHI — IIe
€JIEMEHTH, 0€3 SIKUX POCIMHA HE MOKE MOBHICTIO 3aKIHYMTH IIUKJ CBOTO PO3BUTKY 1 K1 HE
MOXYTh OyTHM 3aMIHEHMMM IHIIMMU eneMeHTamMu. DI310J0T1YHEe 3HAYEHHS YMOBHO
HEOOX1IHMX €JIEMEHTIB OCTAaTOYHO HE JociiikeHo. EjxeMeHTH, HEOOXIiTHI POCIHHAM,
BIIHOCSITBCS JIO PI3HUX T'PYII MEPIOJIMYHOI CHUCTeMU eleMeHTiB MeHnneneeBa. Hapasi ciif
3a3HAYUTH, 110 Y BUCOKUX KOHIICHTPAIIISIX OUIBIIICTh €JIEMEHTIB TOKCUYHI1 J1J1s1 pOCiHH. J[Jis
BCTAHOBJICHHSI XIMIYHOTO CKJaJy 30U 3aCTOCOBYIOTH MIKPOXIMIYHUN METOA — SKICHI
peaxiiii, B pe3yJIbTaTi KX YTBOPIOIOTHCS XapaKTEepHI JIJIsl IEBHUX PEYOBUH KPUCTAIH a00
3a0apBiieHHs po3unHy. Lleit MmeToa He moTpedye 3HAUHOT KUIBKOCTI MaTepiany. AHaI3 1ae
3MOTY BUSIBIISITH SIK MaKpo-, TaK 1 MIKPOEJIEMEHTH.
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Xix poéoTu

MiHepalibH1 pe4OBUHHU, 1110 BXOSATH 10 CKJIay 30714, PO3YMHHI Y BO1, 800 KMCIIOTI.
Tomy 7151 MIKpOXIMIYHOTO aHaITi3y TOTYIOTh JIBa PO3YMHHU 30J11: y BO1 Ta B 10 %-ii cossiHiit
KHUCIIOTI.

1. [IpuroTyBaHHs BOAHOI 1 KUCIOTHOI BUTSXKKU 30J1M — y JIB1 TPOOIpKH BHECTH 11O 1
cm® 3011 Ta mogaTH: B mepury 5 Mt Boay, a B Apyry — 5 mit 10 %-i HCI, po3urHu peTensHO
nepeMiInaTi CKIISTHOI0 TaJINYKOr (UIsi KOXKHOI MpoOipku okpeMoro). 3a 2+3 XB.
BiA(QIIBTPYBATH KPi3b NANEPOBUI PUIBTP Y UHUCTI CyX1 IPOOIPKH.

2. Ha npenMeTHe CKJI0 Ha BiicTaHi | cM HaHECTU KpaIlJIMHY BUTSKKH 30714 (BOJAHOT
a00 KHCJIOTHO1, BIJMOBIIHO JIO €JIEMEHTA, IKUH BU3HAYAETHCS) 1 KPAIJIMHY BIMIOBIIHOTO
pEaKTUBY.

2.2. BUSBIICHHS XJIODY.

BukoprcToBYIOTh BOJHY BUTSIKKY 30J14. * P€akTHBOM Ha XJIOPHIN € CIPUaHOKHUCITAN
taniit (T1,SO4). Mix xopuaamu 1 CyabdaToM Taito BiIOyBAETHCS PEAKITIS:

2KCI + T1,SO, — 2TIC1 + K»SOq, .

VY pesynbTaTi peakiii XJI0puA Talilo BUNAJAE y BUMIISAI KPUCTAIIB XPECTo- abo
MeyornoioHoi Gopmu. BHacHiIOK 3HAYHOTO 3aJJOMJICHHSI MIPOMEHIB I1i KPUCTAJIW MaloTh
yopHuit kouip. Cynbdar Tanito MoKHa 3aMIHUTH HITPATOM TaJlo. *

Sk peakTUB Ha XJIOPUJIU BUKOPUCTOBYIOTh TAKOXK PO34MH HiTpaty cpidma AgNOs.
Xmopuau 3 AgNO3 yTBOPIOIOTh 011Ut ocaj (peakiist BIIOyBa€eThCa y IpoOipiii).

2.3. BusiBjieHHs Kalliio.

Jlost peakinii BAKOPHCTOBYIOTH SIK BOJIHY, TaK 1 KMCJIOTHY BHTSDKKY 30JIM 3aJI€KHO
BiJI pEaKTHUBIB.

PeaktuB TapTtpary Harpiro opHo3amimeHoro NaHC4H4Os 3 HelTpamsHuM
PO3YMHOM COJIEH Ko yTBOPIOE KPUCTAIU TapTpaTy Kaiito ogHo3amimenoro NaHC,H4Og
y BUIJISIAI BEJIMKUX MPU3M 1 TUIACTUHOK. J[J1s1 peakilii BUKOPUCTOBYIOTH BOJHHI PO3YMH,
KU 000B’S3KOBO JOBOMSATH /10 HEUTpabHOTO pH, OCKIIBKM KpUCTAIM TapTpaTy Kallito
0JIHO3aMIIIIEHOTO 100PE PO3UUHSIOTHCS B KUCIOTaxX 1 JIyrax.

PeaktuB — xnopua miatuau PtCls. BukopucToBylOTH BOJHMI a00 KUCIOTHUMN
po3unHu. BinOyBaeThbcs peakiris:

2KCI + PtCly — K;[PtClg].

Y pesynbpTaTi peakirii YTBOPIOIOTBCS JKOBTO-3€JI€HI OKTaeApPUYHI KpHUCTAIU
reKCcaxJIOpIUIaTUHATY Kallilo, IHKOJIHM Y BUTJISI TeTpaeapiB 1 KyOiB.

* PeaktuB komruiekcHoi coii Na;PbCu(NO,)s. BUKOPHCTOBYIOTE BOJHY BUTSIKKY
304id. BigOyBaeThes peakinis:

Na;PbCu(NO2)s + 2KCl — K,PbCu(NO2)s + 2NaCl.

Uepes neskuii yac yTBOPIOIOTHCS CBHHIICBO-UYOPHI 1 TEMHO-KOPUYHEBI KPUCTAIH
CBUHIIEBO-MIJIHOTO HITpaTy KaJlilo.

2.4. BusiBIeHHS KaJbIliiO.
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J11i peakiiiii Ha KajbIliil 1 HACTYTIHI €JIEMEHTH BUKOPUCTOBYIOTh KUCIIOTHY BUTSDKKY
30J11.

*PeakTuB — cipyaHa kuciiora. BinbyBaeThcst peakiis:

CaCl; + H,SO4 — CaS0,4 + 2 HCI.

VY pesynbTati peakxiiii yTBOPIOIOTHCS XapaKTEPHI JOBT1 TOHKI TOJKH T1ApaTOBAHOTO
cynbdary kampifito CaSOsx2H;0 (Timnc), moTiM TONIKKA 00’ €THYIOTBCS B CTPYKTYPH, IO
HAraJyroTh CHDKMHKH, SIKIi HAKOTIMYYIOTHCS OJHA Ha OJHY. ['0JIKM MOXYTh MEPEXOIUTH B
TOHKI MTPU3MH Ta MaCH IJIACTHHOK, 1110 HAKOMUYIYIOTHCS OJTHA HA 1HIITY.

* PeaktuB — miaBneBa KucClIOTa. Y pe3yibTaTl peakili BHUMANAaIOTh KPUCTAIH
okcanaty kanblito (CaCo04 x 3H20) y BUrisiai okraeapis, KyOiB, IHKOJIA XPECTIB.

2.5. BusiBiieHHs MarHiro.

PeaktuB — ¢dochar nmarpiro Na;HPO,. CrnouaTky B KpamivHy TOCITIKYBaHO1
PIAVHY TOAAOTH KPAIIMHY aMmiaky JUlsl HeWTpani3alli 1 B)Ke OTIM 3’ €JHYIOTh 13 p€aKTHBOM
Qyronoi0HUM KaHasioM. BiiOyBaeThCsl peakiis:

MgC|2 + Nao,HPO,4 + NH; — NH4MgPO4 + 2NacCl.

VY pesynbrati peakxiiii yTBOpIOIOThCS Kpuctainu ¢hochopHO-aMiayHO-MarHe3iaabHOi
COJI y BUTJIAJII KPUILIEYOK, CHI>KMHOK, KpUJI, KBaJIpaTiB, MPSIMOKYTHHUKIB, 31POK.

2.6. BusBnienns docdopy.

e PeaktuB — 1 %-ii po3uumH momnidoaary amoHil0 B 15 %-i a30THIM KHCIOTI.
BinoyBaerscs peakmis: HPOs + 12(NH; ):MoO, +21HNO; — (NH4 )3POsx12Mo00QO3
+21NHsNOs+ 12H,0.

Y pes3ynbraTi peakilii BUIAJAE€ >KOBTO-3€JICHUN oOcaj JpIOHUX KpUCTaIIB
dbochopomonbraTy aMoHir0. 3 4yacoM ocajl HaOyBa€e IHTCHCUBHIIIIOTO 3a0apBICHHS.

* PeaktuB — rigpat Hitpar Mmepkypito (I) Hg2(NOs).. YV pesyabrari peakiii
YTBOPIOETHCS 0cajl hochary MEpKYypir0 Y BUTIISII MYUYKiB, TOJIOK, KPUCTAIIYHUX PO3ETOK.

2.7. BusiBieHHs CipKHu.

* PeaktB — azotHOKMCaME cTpoHIlid Sr(NOs),. BinoyBaetscs peakmis: Na;SO,4 +
SI’(NOg)z — SrSO4 + 2NaNO:s.

VY pesynbTaTi peakilii BUMagae APIOHOKPUCTAIIYHUNA ocaja Cyib(haTy CTPOHIIIIO.
Kpucranuku MaroTh 3a0KpyrieHy Gopmy.

* PeaktuB — HiTpat cpibia AgNQOs. ¥V pe3ynbTaTi peakiiii yTBOPIOIOTHCS KPUCTATH
cynbdary cpibna AgySOs4, siKi MarOTh (QOPMY BHUTITHYTHUX HIECTUKYTHUKIB 1 POMOIB.
OX0m0/KEHHSI MOKEe MPUCKOPUTH (POopMyBaHHS KpUCTamiB. * PeakTuB — arerat CBUHITIO
Pb(CH3COO),. ¥V pe3ynbTaTi peakiiii YTBOPIOIOThCS AYy>Ke IpiOHI KpucCTalu Cyibdary
CBHHITIO Y BUTJISIII IOBTUX TOJIOK, 31pOK, pOMOIB.
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2.8. BusiBnenss 3ainiza.

* PeaktuB — sxoBTa kpoB’siHa ciab K4Fe(CN)g. Peakiris BinOyBaeThes y mpo0oipiii abo
Ha TIOPLEJSHOBIN MuIacTHHIN. /0 KITBKOX KpaIIuH JIOCHiHKYBaHOT PIIMHHM TTOCTYIIOBO
J0J1aTy KiibKa KparvH 1 %-ro po3unHy »KOBTO1 KpOB’siHOI couti. BigOyBaeTbest peakiris:

4FeCl; + 3K4F€(CN)6 — FG4[F€(CN)6 ]3 + 12KCI.

HasBHicTh 3aJ113a BU3HAYAIOTh 32 YTBOPEHHSIM OCpIIIHCHKOI JIa3ypi ICKPaBO-CUHBOTO
3a0apBIICHHS.

3. [IpenapyBaJIbHOIO TOJIKOIO 3’ €THATH OOW/IB1 KPAIUTMHH TyTOMOMIOHUM KaHATIOM.

Ipumimxa. [Ipenapat MoxHa 37€rKa MiJCYIIUTH HAJ TIOJyM’sIM COUPTIBKUA. OIHAK
CJIIJ] TTaM’sITaTH, IO TUIBKHU 3a MOBUIBLHOT KpHCTaII3allii YTBOPIOIOTHCS BEJIMKI, MPAaBUIHHO
copmoBani kpuctand. HeoOxigHO TakoX YHUMKATH MOBHOTO IEpPEMIIlyBaHHS KparuluH,
TOMY IO BiAOyAeThCs IIBUIKA KpUCTaTi3allisl — BUMAAYTh TyXKe ApiOHI KpUCTAIH, SKi
Maike HEMOMITHI B MOJ1 30py Mikpockona. CKISHI NaaudKd 1 MIKPONINETKH MICs
HAHECEHHS PEAaKTUBY CJIJI BUMUTU 1 BUTEPTH (PUIBTPYBAIBHUM MamnepoM, Mo0 HOro
3AJIMIIKY HE 3aBaKaJId HACTYIHIN peakiii.

4. Tlpenapat po3rasHyTH II1]] MIKPOCKOTIOM 0€3 HAaKpUBHOTO CKEJbIIS (00’ €KTHUB X8,
x10, oxymnsp x15)

5. Pe3ynpTaTi MiKpOXiMI4YHOTO aHai3y 3anucaTu y Tadmumio 10.

Tabmums 10. MikpoxiMiuyHU aHAaIi3 30J1H

Pesynprar peakuii
\ Bursikka 30/1m XiMiyHa (hopma, po3mip
Enementr ) Peakrus| " . S, SR,
(BOJIHA, KMCJIOTHA) ’ peaxuis KPHCTAJIIB, KOJIIP
PO3HHHY TOLLO)

KoHTpoabHi nMTaHHA

1. Sk knacuikyrOTh MOKUBHI €JIEMEHTH 3a TXHIM BMICTOM y POCJIMHAX ?

2. SIki TO>)KMBHI €JICMEHTH € JKHTTEBO Ta YMOBHO HEOOXITHUMHM JIJIsS POCITHH?

3. 3a SKAMHM KpUTEpIIMH XIMIYHUN €JIEMEHT MOKHAa BBaXXAaTH JKUTTEBO
HEOOX1THUM?

4. JInst 4oro roTyroTh BOJIHY 1 KUCJIOTHY BUTSKKY 305117

5. Homy 11t ofepKaHHA 30JIbHUX €JIEMEHTIB BUKOPUCTOBYIOThH COJISIHY, a HE 1HIII
KHUCJIOTU?

6. SIk BHSBHTH KaJlii, KaJIbI[Ii, Mardid Ta 1HIII €JIEMCHTH B 30117

7. 1515t 940TO IPOBOJISATH aHAJI3 307U POCTUH?
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Puc. 5.1. Kpucraau (mig mikpockonom): 1
- XA0PUOY Maniwo;

2 ~ CBUMYEBO-MIOH020 HIMpamy Kani;

3 - cyavpamy xanvyiro (2incy);

4- é?co PHO-AMIGHHO-MAZHESIAALHOT COnl;
5 - gpocopromoniboamy amoHii.
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[Ipaktnuna poGorta 11: JIATHOCTHUKA INIOTPEBU Y JAOBPUBAX 3A
XIMIYHUM AHAJII30M COKY PIBHUX BUIIB AEPEBHUX POCJIMH

MeTta po00TH: BUSBUTH OCOOJIMBOCTI HAarpOMaPKEHHS HITpaTiB, a Takoxk (Gochopy
1a30Ty y pI3HUX YaCTHHAX POCIIMH; BU3HAYUTU NOTPeOy pOCIIKH B a30Ti, Ppocdopi 1 Kairo.

OO0’€KTH TUCTKH, TATOHU, KOPIHIIl PI3HUX IEPEBHUX MOPII.

OO0saiHaHHS Ta PeaKTHUBH: TMPEIMETHI CKEJbI, CKISHI Mamuuku, 1%-Huit
PO3YHMH CipYaHOKHCIIOTO Mu(deHIIaMiHy, OC€H3UINH, HACHUYEHUN PO3YMH OIITOBOKHCIIOTO
Hatpito CHsCOONa, kobanbTHITpaT HaTpito, 2H comnsiHa kucnoTa, GpiibTpyBaibHUM namip.

IMpuHuMn Mmeroxy

A3OT 3aCBOIOETHCS] POCIIMHAMHM y BUTJISIIII aMOHIMHKUX a00 HiTpaTtHUX cojeil. Coii
a30THOI KHUCJIOTH (HITpaTH), IO 3aCBOIOIOTHCS POCIUHOIO, MPOXOASITh CKIATHUNA IIJISX
BIIHOBJIEHHSI 10 amiaky. OCTaHHIN BCTyNae B pEAKIiI0 3 OPraHiYHUMH KHUCJIOTaMH,
YTBOPIOKOYM aMIHOKUCIOTH. OJIHAaK, BIAHOBJICHHS HITPATIB MOXE MPOXOJUTH SK B
KOPEHEBIN CUCTEM1 POCIIMHU, TAK 1 B POTOCUHTE3YIOUMX OpraHax. BUBUEHHs HassBHOCTI PO
YMOBH MiHEPAJILHOTO KUBJICHHS 1 3a0€31I€YEHICTh POCIWH TUMH YU IHIIUMU MiHEPATIbHUMHU
€JIEMEHTaMHU.

Xing podorun

1. BusiBneHHs HiTpaTiB

1.1. 3pobuTH 3p13H JIUCTKIB, MArOHIB, KOPIHIIB P13HUX AEPEBHUX MOP1JA 1 PO3MICTUTH
Ha TPEMETHE CKIIO.

1.2. TlomisTn Ha AochiKyBaHl 3pa3ku 1%-HUM pO3YMHOM CIPUAHOKHCIIOTO
nudeHIaMiHy 1 BU3HAYUTH IHTEHCUBHICTD 3a0apBICHHS.

1.3. 3a 1HTEHCUBHICTIO 3a0apBJICHHS BCTAHOBUTW HASABHICTh HITpATIB Yy
JOCITIIKYBAaHUX OpTaHax JEPEeBHUX POCIUH y BIAMOBIAHOCTI 3 Tabm.11.

Tabmuusg 11. lllkana noTpedu pocIMHU B A30THUX 100pUBax

[IpoBiaHi myyku 3a0apBIIOIOTECS B rOIyOMit
KOJIip, 3a0apBJIeHHS LIBUJKO 3HUKAE

Cniam cBiT0-rony0oro 3abapBieHHs, ke
LIBU/IKO 3HUKAE

Cune 3a0apsrenns BiyicyTHe. [lopo3oBiHHs 1
[MOYOPHIHHS TKAHUH BHAC/III0K 0 Jlyxe Benuka norpeda
00BYTJIOBAHHS ii CIPYAHOK) KUCIIOTOK

2 [lorpeda B HiTparax

1 Benuka notpeda
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e e L } A

[Torpeba pociunu B
a30THUX 100pHBax

3abapBiieHHs 3pi3iB banmu

3pi3 1 pO34MH MIBHKO 1 IHTEHCHBHO
3a0apBIIIOETHCS B CHHBO-YOPHHIT KOJIIP
3pi3 1 po34KH 3pa3y kK 3a0apBIOETHCS B
TEeMHO-CUHI1I KOJIIp, 3a0apBIICHHS 5

6 Haummok Hitpatis

JlocTaTHs KUIBKICTh

: 2 HITpaTIB
30epIraeThes AeSKUi yac
3pi3 1 po3uKH 3a0apBIIOIOTECS B CHHII i
P2Ip P + Cnalka norpeda
KOJIp, 3a0apBJICHHS TOSBIISIETHCS HE 3pa3sy
3pi3 1 po3uuH 3a0apBIOIOTHCS B CBITJIO-
CHHIi1 KoJip, 3a0apBIIeHHS 3HUKAE yepe3 2-3 3 Cepenus norpeda

XB

2. Bussnenns gocdopy

2.1. Ha ¢inpTpyBanpHuil namip HAHECTH KPAIUIl0 MOJIOIEHOBO-KUCIOrO aMOHIIO.
2.2.BU1aBUTH KPAIUTIO KIITUHHOTO COKY 3 JIUCTOBOI INTACTUHKH.

2.3. Hanectu Hebarato O€H3UIMHY 1 KPAIUIIO OLITOBOKUCIIOTO HATPIIO.

2.4. 3a iHTEeHCHUBHICTIO 3a0apBIEHHS Y BIANOBIAHOCTI 3 Tabm. 12.

2.5. Buznauutu HasiBHICTH Pocdopy B pi3HHX OpraHax JIEPEBHUX POCIHH. Taduuiis
12. lIkana noTpedu pociaunu y ¢pochopuux 100puBax

3abapBiicHHA 3pI3iB bam ppeta pociuiz ;

(ocdopHux nodpuBax

TemHo-CHHE 5 Hema mnorpedu abo
ciabka norpeda

Cune 4 Hema norpedu

CBITJIO-CHHE 3 Cepenast norpeda

Cipo-ronybe 2 [lotpi6H1 100puBa

Cnabxke cipo-ronyoe 1 Benuka notpeda

Cune 3a0apBIIeHHS BIJICYTHE 0 Jlyxe Benvka norpeda

3. BusiBnenns kainiro

3.1. Ha ¢inpTpyBansHuii namip BUJABUTH KPAILTIO POCIUHHOTO COKY.

3.2. Ha musaMy Bii pOCIMHHOTO COKY HAHECTH MO Kparull KOOalIbTHITPATY HATPIIO 1
2H congHO1 KUCIOTH.

3.3. 3a IHTEHCHUBHICTIO 3a0apBiieHHS 1 Y BIANMOBIAHOCTI 3 Tabu. 13. BU3HAYUTH
HasIBHICTh KaJilo.

4. Pe3ynbTatu JOCHIKEHb 3aHECTH B TaOIUII0 14 Ta poaHai3yBaTH.

5. 3poOHTH BHCHOBKH.
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Tabmums 13. lllkana norpedu pocauHU y KaJdiiHUX 100puBax

3abapBreHHs 3pi3iB bau Hor}zeGa PRI 5
KaJIlHHUX J00pHBaXx

UepBoHO-CYpHKOBE D Hema notpetu
YepBoHO-0paHIkeBe 4 Cnabka norpeba
Opankese 3 Cepenns norpeda
JKoBT0-0paHKese 2 [Totpi6Hi 100pHBa
ConoM’ 1HO-XKOBTE l Besmka norpeda
JIUMOHHO-KOBTE 0 Jlyke Beuka norpeda

Tabmuua 14. HasgBHICTH eJ1IeMeHTiB MiHEpPaJIbHOI'0 )KUBJICHHA Y Pi3HUX OpraHax

ACPEBHUX POC/INH

L

[lopoa

OpraHu JiepeBHUX POCIHH

XBOA

nari

KOpP1Hb

KonTpoabHi nMTaHHA
dizionoriyna poas N, P, K.
dizionoriuna pors Mg, S, Ca.
dizionoriuda poas B, Mo, Mn.
dizionoriuna pous Fe, Cu, Cl.

1.

ok W

O3HaKu 1 METO/IM BUSIBJICHHS HECTa4l MaKpO- Ta MIKPOEJIEMEHTIB.

Ha camMocTiiiHe onpalifoBaHHs Y TaHOMY MOJ1yJIl BAHOCSIThCSl TUTaAHHS:

© oo N gk wdE

CuHEpri3M 1 aTUTUBHICT.
ITo3akopeHeB! MiIKUBIICHHS POCIIMH
PoGotu akanemika JI.M.IIpsHuiHMKOBA.

10. Peytumizartis
11. 3acrocyBaHHsI MIHEPAITLHHUX JIOOPUB B JTICOBOMY TOCHO/IAPCTBI.
12. BuporryBanns pociuH 6e3 rpyHTy. ['ipo- 1 aeporoHika.

13. TpancnopTHi (hopMU OpraHIYHUX PEUOBHH.

Mikopwu3a 1 ii poJib B KUTTI POCIIHH.
CuitbHOMIKOTPO(HI, C7Ta00MIKOTPO]HI 1 HEMIKOTPO(]H1 AEpPEBHI OPOAU
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[Totpeba B MiHEpaITLHOMY KHUBJICHHI PI3HUX BUJIIB JICPEB.
Kpyroo0ir MiHepabHUX €JIEMEHTIB B JTICOBUX 010T€01IeHO3aX
AHTaroHi3Mm 10HiB 1 (i310JI0TTYHO 3PIBHOBKEHI PO3UHUHIL.

[leperBOpeHHs a30Ty MPU CUHTE31 OLTKOBUX PEYOBHH B POCITMHAX.




14. Pyx opraniuHuX pedOBHH B POCIIUHI.
15.Posb KOpeHiB y CHHTE31 OpraHIYHUX PEUOBHH.
KoHTpoJIbHI NMTAHHS TA 3aBAaHHS 10 MOIYJISI
«MinepaJjibHe KHBJIEHHS POCTHHY

1. Ximiyauit ckian pocinH. Kinacudikaiiis moKMBHUX €JIEMEHTIB 3a KIJIbKICHUM
BMICTOM.

2. 1o Take METOAM MTYYHUX KYJIbTYp (BOJHUX, MIIIAHUX, IPYHTOBUX)?

3. SIki niarHOCTUYHI MPUHOMHU 3aCTOCOBYIOTH JJIsSI BU3HAUEHHS OTPeO POCIUH B
eJIEeMEHTaX MIHEPAJIbHOTO JKUBJICHHS?

4. MexaH13MHU HaIXO/I)KEHHS €JIEMEHTIB MIHEPAJIBHOTO KUBJIEHHS [0 KIITHHH.
5. SIxa OynoBa Ta (hyHKIIIi KOPEHS pOCTUHU?
6. Sk B1i1OyBa€eThCs MOTJIMHAHHS TOKUBHUX PEUOBUH KOPEHEBOIO CUCTEMOIO?
7. lllo Take BUOipKOBa MPOHUKHICTH?
8. Ha3BiTh MexaHI3MH TPAHCIOPTYBAaHHA HOHIB 10 POCIHHI?
9. IlopiBHANTE CUMILJIACTHUM Ta allOIIACTHUN TPAHCIIOPT PEYOBUH.
10. Ilo Take aHTaroH13M, CUHEPT13M 1 aIUTUBHICTh HOHIB?
11. SIke exosioriuHe 3HAYEHHS] KOPEHEBUX BHUJILIEHb POCINH?
12. SIk BTaCTMBOCTI IPYHTY BILTUBAIOTH HA MPOIEC KOPEHEBOTO KUBJICHHS POCIHH?
13. Sk BigOyBa€eTbCs HAIXOKEHHS MMOKUBHUX PEYOBUH /10 TOBEPXHI KOPEHIB?
14. Sk pearye pocivuHa Ha KOHUEHTPALiI0 HOHIB BOAHIO?
15. Ilo Take «}i1310JI0TTIHO KUCT1» Ta «(P1310JIOTTUHO JTY>KH1» COJIi?
16. Ha3BiTh eTanu Kpyroo0iry a3oty B IpUPOIL.
17. aliTe XapaKTe€pUCTUKY OCHOBHUM JIXKEpEIaM a30THOTO KUBJICHHS BUIIIUX POCIUH?
18. CxapakTepu3yiTe MIISTXH aCUMUIAIT 30Ty B POCIHHAX.
19. Ski pepmeHTHI cucTeMu OepyTh Y4acTh y BIAHOBJICHHI HITPATIB?
20. SIxe 3HaYeHHs MalOTh MPOLECH aMOHI(IKaIlli Ta HITpU(IKALi AJI )KUBJIECHHS POCIUH?
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21. SlkuM YUHOM MOKHA BU3HAYUTH MOTPEOU POCIHH B €JI€MEHTAX JKUBJICHHS?

22. Ha3BiTh (hi310JI0T19HI OCHOBH 3aCTOCYBaHHS MiHEpaJIbHUX TOOPUB Y PO3CATHUKAX
JICOBUX KYJBTYP.

23. 1o Take rimpomnoHika i aepornoHika?

24 .dizionoriuna poutb 1 o3Haku Hectadi N, P, K, Mg, S, Ca, B, Mo, Mn, Si, Fe, Cu, Al, CI.
25. Hacnigky HaAJUIIKOBOTO MIHEPAILHOTO YAOOPEHHS.

26. CumbiotnyHa a3ot¢ikcaris. Mexani3m aii. HaBeaiTe npukiaan BUAIB JEPEBHUX
POCIHH, /U AKX BOHA XapaKTepHa.

27. bynoBa Oynbp0y4KOBOi OaKTepii.
28. AxtuBHUM TpaHcnopt. [Ipuknagy.
29. ITacuBHHUI1 TpaHCOPT.

30. MexaHi3M NMEPBUHHOTO MOTJIMHAHHS 10HIB KOPEHEBOIO CUCTEMOIO.
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3micmosuii mooyne 4 MOTOCUHTES

Ipaktruna po6ota 12. POTOCUHTETAYHI MITMEHTHA ACUMLJISIIIAHOI O
AITAPATY JEPEBHUX POCJIMH. METO/IU PO3AIVIEHHSA CYMILII
HI'MEHTIB JINCTKA.

Meta po6oTH: ofiepKaTh BUTSKKY MITMEHTIB Ta po3AUIUTH i1 MeTogoM Kpayca

O0’ekTH: 3€NeH] JINCTKU PI3HUX BUJIIB POCIHH

PeakTHBH Ta o0JiagHaAHHA: HOXUIl;, (GapdopoBa CTyNKa 3 TOBKAYMKOM; JIHKa;
bineTp; cyxi npoOipku; mratuB; TyMoBi Kopku; CaCOs; 96%-Huii eTHIIOBUN CHUPT;
nerposieiHui edip.

HpuHumMn meroay

[lirMeHTH — CHOJIyKH, K1 BUOIPKOBO NOTJIMHAIOTH CBITJIO y BUAUMIA YacTUHI
crieKTpa. Y AepeBHUX POCIHH, SIK 1 B YCIX BUIIUX POCIIVMH, BOHU MOAUIAIOTHCS HA TPH KIIACH:
xjopodiid, KapoTUHOIMM Ta (PiKOOLIIHKU. 3a JAONOMOIrOK IUJIACTUIHUX TMITMEHTIB
3I1MCHIOETHCS IEPETBOPEHHS €HEPT1i COHSIYHOTO CBITIIA B XIMIYHY eHeprito Mojekyn ATD
1 HAH®*H y ceitnoBiii a3t dorocuntesy. buibmiicts KIITHH (OTOCHUHTE3YHOUHX
OpraHi3MiB MiCTUTh JIBa THUITH XJIOpO(diIiB — XJa0podia a ta xjaopodin b (3eneni pocaunn).
JIOMOMIXKHUMH TITMEHTaMU (POTOCUHTE3Y € KapOTUHOIIU (KOBTI, OPAHKEB1 Ta UEPBOHI1) —
MOJIIHEHACUYEHI BYTJIEBOAM TEPIEHOBOro psny. Jlo KapOTHHOIJIB HaJekKaTh KapOTHUHH,
KCAaHTO(DUIN 1 KAPOTUHOIIHI KUCIIOTH.

JUist BuUBYEHHSA (PI3UKO-XIMIYHUX BJIACTHUBOCTEM MIITMEHTIB 3IIMCHIOIOTH iX
BU/IIJICHHS 13 POCIMHHOTO MaTepiaiy Ta po3iieHHs. BonHovac, BpaxoByIOTb, 110 XJIOpOd1
1 KapOTUHOIIM HE POZYUHSIOTHCS Y BOJI, a (DIKOOUTIHU — PO3YMHSAIOTHCS. {7151 MOBHIIIOTO
BUJIIJICHHS TJIACTUIHKUX MITMEHTIB KOPUCTYIOTHCS MOJISPHUMH PO3YMHHUKAMU — €THJIOBUM
CIIUPTOM, allETOHOM, OCKUIbKH Il MITMEHTH 3B’S3aHl 3 JIMOMPOTEITHUM KOMIUIEKCOM
MeMOpaH TUJIaKOI/diB.

Pi3Ha po3uMHHICTH XJIOpPOQLIiB, KAPOTUHY T4 KCAHTOPLIIB Y €THJIOBOMY CIUPTI Ta
nerposiciiHoMy edipi € OCHOBOIO METOJy PO3AUICHHS IUX MirMeHTiB 3a Kpaycom. Ilpu
MEepeMIllyBaHHI CIHUPTOBOTO BUTSATY IMITMEHTIB 13 TETPOJieHHUM edipoM BOHHU
PO3MOAUIAIOTECS MK JIBOMA IIIapaMy PO3YUMHHHKIB: CIIUPTOM, KU PO3MIIIYEThCSI BHU3Y, 1
neTpojeiHuM edipoM ur OEH3UMHOM, KU 3HaXOAUThCS 3BepXy. OTpUMYIOTH IB1 ha3u —
BEPXHIO — HETMOJISIPHY, B SIKIM 3HAXOAUTHUMYTHCS XJOPOMIIM 1 KapOTHH, Ta HIDKHIO —
NOJISIPHY, B SIKI MICTSITBCSL KCAHTO(D1JIH.

[TirmeHTH BiZPI3HAIOTHCS (DI3UKO-XIMIYHUMH BJIACTUBOCTSIMH 1 TOMY MarOTh Pi3HY
ajcopOuLiHy  3AaTHICTh.  [lepemillyto4yuch 3  HEOJHAKOBOIO  IIBUJKICTIO, BOHU
pO3TaIIOBYIOTECSI B PI3HMX JIUISIHKaX ajicopOeHTa. AACOpOeHTaMH MOXYTh CITY)KUTH
XpomarorpadiuHuii mamip, KOJIOHKH 3 KpOXMaJIeM, Caxapo30¥0, MarHito OKCHIOM 00 aJTFOMiHIO
okcHu1oM. ToMy CyMilll MIrMEHTIB JIETKO PO3AUTUTH XpOMATOTpa(iuHUM METOIOM.
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Xix podotun

1. Onep>xkaHHs BUTSDKKH ITITMEHTIB
1.1. Hoxumsimu HapizatoTh 1 T IUCTS 1 IEpeHOCATh ¥ papdopoBy CTYIIKY.

1.2. 1o noapiOHEHOro JMCTS JOAAa0Th Tpoxu (Ha KiHuMKy ckanbnens) CaCOsz mis
HeWTpasizalii KJIITHHHOTO COKY 1 pO3TepPTH JO TOMOTEHHOI MacH.

1.3. IlotimM mocTynoBo A0auTH 20 MJI €TUIIOBOTO CHUPTY 1 pO3TUPATH JIOTH, MOKH
CIIUPT HE 3a0apBUTHCS B IHTEHCUBHUMN 3€JICHUIN KOJIIP.

1.4. Onepskany cymiml BiAQIIBTPYBATH Uepe3 CKIAACHUN QLUIbTP Y CyXy MpOoOipKy
Ta BUKOPUCTOBYBATH ISl TOAATBIINX POOIT.

1.5. Jlna TOpiBHSAHHSA Take » JHUCTS PO3THPAIOTh 3 BOJO0I0. [lOpiBHIOIOTH
3a0apBICHHS TOMOTCHATIB.

2. Bu3HaueHHsI KUTBKOCTI MIrMEHTIB Y 3arajIkHOMY €KCTPaKTI

BusHaueHHs KOHIIEHTpaIlii MIrMEHTIB 6€3 MONePeHbOr0 X PO3/ICHHS MPOBOAUTHCS
Ha CIEKTPO(OTOMETPI MPHU MEBHINA JAOBKHHI XBWII a00 HAa (HOTOENEKTPOKOIOPUMETPI TIPU
BIIMOBIAHKUX CBITIOMUIETpax. Ha ¢oroenekTpokonopumerpl cymy XJopodiIiB BUZHAYAIOTh
IIPU YEPBOHOMY, KAPOTUHOI/IIB - CHHBOMY CBITJIO(LIBTpaX.

Konnentpaiii nmirmenTiB (C) B MI/J1 po3paxoBYIOThCA 3a (hOpMyIaMu JJIsl CIIAPTY:

Ca+B: 20,1 X E57o
C K= 4,7 X E440 - 0,3 X E670,

ne Caip - KOHLIEHTpALST XJIOPOMUTIB « + ¢, MI/IT; Cy - KOHIEHTpAITis] KAPOTUHOIIB, MT/J;
E - 3HalifieHui TOKa3HKUK IMOTJIMHAHHS I10 IIKAJI IPUJIAIy TPH TIEBHKUX JOBKHHAX XBHIb (670 1
640 um).

Kinekicts mirmenTiB B Mr Ha 1 r a6o 1 qm? IMCTKOBOI MOBEPXHI BU3HAYAECTHCS 34
dbopmynamu:

A=(CxV)/(1000xa),B=(CxV)/(1000 x S),

7€ A - KUIBKICTb MIFMEHITIB Y MI/T CyXO0i a00 CUpO1 HaBaKKU; B - KUIbKICTb MITMEHTIB,
mr/mm?%; C - KOHIIEHTpALlis MIrMEHTIB, MI/JT; V - 06°€M BHUTSKKH, MIT; 4 - HABAXKKA, T; S - rioma
BHUCIUOK 3 JTCTKA, IM>.

[TopiBHATH KUTBKICTH XJIOPO(DLITIB 1 KAPOTUHOI 1B, 3HAUTH CITIBBITHOIIICHHS.

3. Po3ainenns mirmeHTiB 3a MmetoaoM Kpayca

3.1. Y npobipky HaJIUTH 2 MJI CHUPTOBOT BUTSDKKHU MITMEHTIB, 3 MJI IETPOJICHHOTO
edipy abo OeH3uHy, 2-3 Kparuii BOJIU JJIsl KPaIoro po3/ijeHHs.

3.2. 3akputu npoOIpKy KOPKOM, 300BTYBaTH 2 XB.

3.3. IloctaBUTH BIACTOSATUCA Y IITATUB JIJISl pO3UIEHHS (a3.

3.4. CriocTepiratv po3moJIil MrMEHTIB 1 3apUCyBaTH.

4. Po3ineHHst MrMeHTIB METOA0M Xpomarorpadii

4.1. B3satn yacTHHY PO3YMHY MITMEHTIB 3 MOMEPEIHbOI pOOOTH Y CyXHUH UMCTHI
CTaKaH.
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4.2. CMyXKy (piIbTpyBaibHOTO MAnepy A0BXUHOIO 20 CM 1 HIMPUHOIO 5 CM 3aHYpUTH
OJIHUM KIHIIEM Y PO3YMH MIrMEHTIB, HAKPUTH cTakaHoM, 3amumuTi Ha 20 xB. Ha mamepi y
BUTJIAJII CMYT OyIyTh PO3MIIIYBAaTHCS acOpOOBaHI MIrMEHTH Y TaKiil MMOCHIIOBHOCTI: 3HU3Y
3eJieHl CMyTH XJIOpO(LIiB a 1 B, BUIIE - KapOTUHY 1 KcaHTo(duy. Buie nmux cMmyr OyayTh
0e306apBHI cMyTH cUPTY 1 6eH3uny (edipy). Xpomarorpamy BKJICITH B 30LIHT.

5. 3poOuTH BUCHOBKH.

KoHTpoJibHi nuTaHHSA

SIki mirMeHTH 6€pyTh y4acTh y mpotieci GoTocuHTe3y?
Metonu po3noaiTy MirMeHTIB.

Bix yoro 3anexxuts 3eneHuit kosip xiaopodiry?
XapakTepucTuKa KapoOTHHOIIIB

XapakTepucTruka XJIopodiry.

Sxa poib x10podiTy Ta KapOTHHOIIIB Y POTOCUHTE31?

o0k whE

IpakTiana po6ota 13. BUBUEHHS ®I3UYHUX I XIMIYHUX BJIACTUBOCTEH
OOTOCUHTETUYHMUX III'MEHTIB

Meta po6oTu: ocaiauTH (13UYHI 1 XIMIYHI BJIACTUBOCTI POCITUHHUX ITITMEHTIB.

O0’exTH: 3€NeHl TUCTKU PI3HUX BUIIB POCIIHUH.

PeakTuBH Ta 00JaJHAHHS: CIEKTPOCKON; BOJsHA OaHs; HOXxwull;, dapdhopoBa
CTYTIKa 3 TOBKAYUKOM; JIiiKa; QiIbTp; CyXi mMpoOipku; mtaTtus; TyMoBi Kopku; CaCOs; 96%-
HUW eTWIOBMU cnupT; OeH3uH abo metposeitauii edip; cyxuit NaOH; 20%-uuii po3unn
HCI; orroBoKHKCIa M1Ib Ta IIUHK.

HpuHoun Mmeroxy

Xnopodis1 Mae 3AaTHICTh 0 QIIyopecleHIlii, TOOTO 10 CBITIHHS IMICIsl OTJIMHAHHS
HUM BUAUMOro U ynbpTpadioneToBoro cpiTia. B TempsBl xjopodin 3HaXOAMTHCA B
OCHOBHOMY CTaHI 3 HaliOLIbIlI HU3bKUM €HEPreTUYHUM PIBHEM BaJICHTHHUX €NeKTpoHIB. I1in
BIJTMBOM CBITJIa OJIMH 13 €JIEKTPOHIB MOJIEKYJH XJIOPO(DLTYy MepexoauTh Y 30yI>KEHUH CTaH,
y SKOMYy TMepedyBae MPOTIrOM KOPOTKOTO TPOMDKKY 4Yacy, 1 3HOBY IOBEPTAE€ThCS Ha
norepeIHii eHepreTHuHui piBeHb. Llel mepexin enekTpoHa CympOBOIKYETHCS BUTPATOIO
eHeprii 30y>KeHHS, B T. 4. 1 Ha (ryopectieHIito. Xinopodiu GryopecIiitoe TITbKA B YEPBOHIM
o0nacTi crekTpa, ToOTO (IyOpecUEeHTHE BUIPOMIHIOBAHHS XapaKTEPU3YEThCS OLIBILIOIO
JOBXHMHOIO XBWJIl, HDK TMOMIMHYTE CBITJIO-IHAYKTOp. Lle 3yMOBJIEHO YacTKOBUM
PO3CIIOBaHHSAM €Heprii y ¢popMi Teria. Xinopodia CHIbHO (HIyopecIiitoe B poO3urHaXx 1 cj1ado
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B JIUCTKAX, 110 MOXHA TOSICHUTH TICHOIO YIMAaKOBKOI MOJICKYJ y THJIAKOiaX, a TaKOX
BUKOPUCTAHHSIM MOTJIMHYTO1 €Heprii Ha (HOTOXIMIUHI MPOIIECH.

Constuna pagianiga 3 1oBXHHOIO XBWIb 400-700 HM, SIKy MOTJIMHAIOTH MITMEHTH
(GOTOCUHTE3YIOUMX OpPraHiB POCINH, MAa€ Ha3BY (homoOCUHmMEmUYHO aKmueHoi paoiayii
(DAP). IlirmeHTH TOIVIMHAIOTH BUJHUME CBITJIO BHOIPKOBO, KOXX€H 3 HHUX Ma€ CBIH
XapaKTepHU cHeKTp mnoriauHaHHA. [Ipomyckatouu CBITIIO 4yepe3 PO3YMH KOHKPETHOTO
HITMEHTY, a MOTIM PO3KJIaIal0ur HOTo 3a TOTIOMOTOI0 IPU3MH CIIEKTPOCKOTIA BUSABIISAIOTH Y
NEBHUX MICISX CHEKTpa TEMHI CMYTH, IO BIAMOBIIAIOTH CIEKTPY MOriauHaHHS. ONTHYHI
BJIACTUBOCTI IMITMEHTIB BU3HAYAIOTHCS OCOOJUBOCTSAMHU iX XIMIYHOI CTpyKTypu. Cuctema
KOH IOTOBAaHUX TMOABIMHUX 3B’SI3KIB y MOJIEKYJaX XJIOpPO(LIIB 1 KAPOTUHOIMIB BU3HAYAE
MOTJIMHAHHS CUHBO-(10JIeTOBUX MPOMEHiB. HasBHICTh MarHito B sS7pi MOJIEKYJIU XJI0podimy
1 TIIpOBaHi 3B’SI3KM MIXK aTOMaMH BYTJICIIO B IMOJIOKEHHI 7 1 8 YETBEPTOro MipOJIHLHOTO
KUIbIISI BA3HAYAIOTh MOTJIMHAHHS Y€PBOHUX MPOMEHIB. XJIOpOo(IM MAatOTh IBA MAaKCUMYMU
NOMIMHAHHS — B JUIAHII CHHBOTO cBiTaa (X a — 420 uM 1a X b — 455 HM) 1 uepBOHOTO
(X a — 662 uMm, X b — 644 uM) cBimiia. KapoTuHOIIM MOTIMHAIOTH CBITIO B CHHBO-
(1omneroBiil auIgHLI cekTpa (a-kapoTtuH — 420 um, 440 um, 470 HM; B-KapoTuH — 425 HM,
450 1480 um; mrotein — 4250Mm, 445 1475 uMm).

HasBnicTe y Monekymni xjopodiny edipHUX 3B’S3KIB BH3HAYa€ ii 3[aTHICTH JI0
rigpomizy. [Ipu B3aemoii 3 TIyroM BiI0YBa€THCS YTBOPEHHS COJII XJI0PO(1IIHOBOI KUCIOTH
Ta ABOX CIHUPTIB — (ITOJIY Ta METAHOIY:

COOCH; COONa
CsrHa0ON,Mg < + 2NaOH — CaHzgON, Mg< +
COOCyoH3g COONa

+ CyoH390OH + CH30H

VY Monekynax XJjgopodiiiB, Kl € MarHii-nopgipuHaMu, aTOM MarHil0 MOPIBHSIHO
c1abKo YTpUMYEThbCS B MOPGIPUHOBOMY sJIpi ¥ y pa3l BIUIMBY CHUJIBHUX KHUCIOT JIETKO
3aMINIY€ETHCS TBOMA MTPOTOHAMU. Y TBOPIOETHCS (heodiTUH-TOPIPUHOBUI TIrMEHT Oyporo

KOJIBOPY.
COOCH; COOCH;
C32H300N4Mg < +2HCl —» C32H300N4H2 < + MgC|2
COOCgngg COOCongg

YTBOpeHHsT (GeodiTUHY MOXKHA CHOCTEepIraTd B MNPUPOJHUX YMOBAX: TICISA
OCIHHBOT'O MPUMOPO3KY 3MIHIOIOTh KOJIIP JIUCTKH Ta KBITH KOPXKHUH.

VYHacnigok B3aemoii peodiTHHY 3 COMIMU MEBHUX METATIB (OIITOBOKUACITUHN ITUHK YU
M1/b) IBa aTOMH BOJHIO MOXYTb 3BOPOTHO 3aMILIyBaTUCS aTOMOM BIJIIOBITHOTO METaNYy:
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COOCH;
CaoH3ON4H, + ZN(CHsCO0), —2CH;COOH + CapHggON,ZN <
COOCyH3g
Huuk (Mmigb)-nopdipuHH, SK 1 MarHii-nmopQipuHu, TEX MaIOTh 3€JICHUM KOJip,
MPOTE JIEUIO 1HIIOTO BiATIHKY.

Xix podorun

1. OTpumaTy BUTSIKKY MITMEHTIB

2. PosnimuTu mirmedTH 3a metonom Kpayca

3. Cnoctepexenns dhayopecieHiii xiaopodiry

[Tpo6ipKy 13 CIUPTOBUM BHUTITOM XJIOPOQITY PO3TIASHYTH MPOTH CBITJIa HA PiBHI
oueil. Bona mae cmapargoBo-3enenuii komip. [ToTiMm mpobipky po3MilIyIOTh HA TEMHOMY
GoHI 1 PO3MIIAAIOT 3 TOro OOKy, 3 SKOro Ha Hei majgae cBiTJIO. Y BIIOMTOMY CBITII,
BHACHIJIOK (hIIyOpeCIeHIlT, CHUPTOBUM BUTIT MAaTUME BUIITHEBO-UEPBOHUH KOJIIP.

4. BuBueHHsI ONTUYHUX BJIACTUBOCTEH MIrMEHTIB

CHexkTpocKol BCTAHOBUTH TakK, 00 yCi JAUISHKH CIEKTpa Malld OJHAKOBY
sackpaBicTh. l[Ipu mnpomyckanHi O1IOro CBITJIa Yepe3 CHUPTOBUN BUTST IMITMEHTIB,
HEpO3AUIeHU! 1 po3aieHnii merogom Kpayca, BUSBUTH CHEKTpU MOTJIMHAHHS JKOBTHUX 1
3eJICHUX MIrMEHTIB. 3apucyBaTH OTpPUMAaHi CIEKTPH, 3BEPHYTH yBary Ha UIUPUHY
KOJIbOPOBUX CMYT.

5. OMusieHHs XJI0podiny

5.1. 3 npoOipku, y gKiid MPOBOAMBCS PO3IMOAUT CYMIllll MITMEHTIB 32 METOJOM
Kpayca, 311t 4acTuHy BEpXHHOTO OCH3WHOBOTO IIapy (0 2 mi) y 4ucTy mpoOipky. Y
bOMY PO3YMHI MICTATHCA XJIOPOPUIH a1 B Ta KAPOTHH.

5.2. JIo 6€H3MHOBOI BUTSKKH NPUIIUTH PIBHUKA 00'€M CIIUPTY, BKUHYTH OJIHY - JIB
TpaHyJIH IIKOT0 Kajito ado HATPIIO, MPUIMTH JIEKLIbKa Kpaneib BOJIH.

5.3. TIpoOipky 3aKpuTH KOPKOM, CTPYIIyBaTU MPOTATroM 2-3 XB, MOTIM JaTH
BIJICTOSITUCS.

Bwmict po3ainuThest Ha nBa 1mapu. Y HIKHBOMY BOJHO-CIIMPTOBOMY Imapi Oyje
OMIWICHHUH XJ0podia (3eJeHU KOMip), a y BEpXHbOMY - KapoTuH. Ciib XJI0po]i1iHOBOT
KHCJIOTH 30epirae 3ejeHe 3a0apBiIeHHS i ONTUYHI BIIACTUBOCTI XJIOpO(D1ly, MPOTE BTpayae
riapodoOHi BIACTUBOCTI, TOMY 3 BEPXHBOTO APy MEPEMILIYETHCS Y HUAKHINA — CIUPTOBHA.

5.4. HanicaTu peaxiiiro OMUJICHHS XJI0podisly, 3aMaIFOBaTH.

6. OrpumanHs peodiTHHY Ta 3BOPOTHE 3aMIILICHHS aTOMa BOJIHIO aTOMOM METaly

6.1. [IpuroryBatu €KCTPaKT MITMEHTIB.

6.2. Y Tpu npoOIpKH HATATH NPHOJINU3HO MO 2 MJI CHUPTOBOI BUTSIKKH IIITMEHTIB.

6.3. Onny poOipKy 3aMUIIUTH JJI TOPIBHSAHHSA. Y JBI 1HIII 0AaTH 10 4-5 Kpanenb
20%- HOTO PO3UMHY COJIIHOI KMCIIOTH 1 00EPEKHO NIEpEMIIIaTH.

3eneHe 3a0apBiEHHS 3HMKHE, PO3UYMH  HaOyae Oyporo KOJbOpYy 3aBIsKH
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YTBOPEHHIO (heOoPiTHHY.

6.4. B ogny npoOipky 3 ¢peodiTHHOM A0/1aTH HEBEJIUKY KIJIbKICTh OIITOBOKHCIIOTO
IIMHKY 200 OIITOBOKMCIIOL MiJIi 1 00€peKHO HArpiTH Ha BOJIsSIHIM OaH1 4O KUIIIHHS.

Bype 3abapBieHHS MOCTYIIOBO 3HUKHE, PO3YHH 3HOBY HaOy/Ie 3€JIEHOTO KOJIBOPY
BHACJIIOK BIJTHOBJICHHS METAJOOPTaHIYHOTO 3B'SA3KY IMPH 3aMillleHHI BOJHIO aTOMaMHU
MeTay.

6.5. HarmucaTtu peaxuii. 3poOUTH MaNIOHKH 13 3MIHOIO KOJIBOPIB y MPOOIpKax.

7. 3poOuTH 3arajibHU BHCHOBOK MPO MOCHIIKEHI (PI3MKO-XIMIYHI BIIACTUBOCTI
MITMEHTIB.

KoHTpoJibHi nuTaHHsA

SIki (i3u4H1 BIACTUBOCTI MAOTh MITMEHTH?
Big doro 3anexuTs 3eeHuit kKoip xsaopodiny?
YuM NOSICHUTH (PITyOpPECIICHIIII0 BUTSXKKH ITITMEHTIB?
Yomy diryopeciieHIisi He COCTEPIraeThCs B KUBUX JINCTKaX?
SIxi mpoMeH1 MOTIMHAIOTHCA XJI0po(iIaMu, KApOTUHOTAAMU?
6. Oxapaktepu3yBaTH CTPYKTYpHY QopMylry 1 XIMIYHY HOPHUPOIY
xjopodiny.

Ok wnE

[pakTiaaa pobora 14. BUSHAUEHHSA YHUCTOI NPOJYKTHUBHOCTI
OOTOCHUHTE3Y

Meta po0OTH: BHU3HAYUTH YHCTY MPOIYKTUBHICTH (DOTOCHHTE3Y CISIHIIIB PI3HHX
BU/IIB JIEPEBHUX TOPIJ] Y Pi3HI MEPIOAN BET€TALIMHOTO PO3BUTKY.

O0’exTH: 3pa3Ku CiSHLIB 3 KOPEHEBUMH CUCTEMaMU PI3HUX BHUIIB IEPEBHUX MOP1L

PeakTnBHM Ta 00/1aJHAHHSA: CylUWIbHA I1ada, TEXHIYHA Bara.

HpuHumMn meroxy

YucTa IpoayKTUBHICTh (POTOCHHTE3Y SIBJISIE COOOI0 MPUPICT CYXOi Macu pociuH (B
rpamax) 3a OJMHMIO Yacy (1o0y) BiIHECEHOT 0 OJMHMII ACHMLIIOIOUOT MOBEpXHi (aM? ) —
r/M*n06y. i BU3HAYAIOTH HUISXOM MEPIOAMYHOTO BiAOOPY 3pasKiB Ta BU3HAYEHHS
3arajbHOT MacH pOCJIMH, MAaCH OKPEMHX OPTaHiB 1 TUIOITI JUCTKIB. L{ei MeTo xapakTepusye
no cyri He (aKTUYHY IHTEHCHUBHICTh (POTOCHMHTE3y, a pIBEHb AaCHUMUIALINHO-
JUCUMUTISIIIAHUX MpolieciB. YacTHHA aCUMUISTIB BAKOPUCTOBYETHCS POCIMHOIO HA TEMHOBE
nuxaHHg 1 GoToauxaHHs. BuTpaTu miacTUYHUX PEUYOBHH HA Il MPOILIECH 3aJICKATh BiJl
MIKPOKJIIMATUYHUX (DaKTOpPIB 1 B OKpeMi nepiogn moxe goxoautu a0 50 %. Jlo Henonikis
JTAHOTO METOJYy MOKHa BIJHECTH TMOMWIKH, TIOB’si3aHI 3 BiZOOPOM 3pa3KiB B yMOBax
(bITOIIEHOTHYHOT B3aEMOIIi POCIMH Ta HEOJAHOPIAHOCTI TPYHTOBOTIAPOIOTIYHUX yMOB. B
KIHI[ BETETAI[IHHOTO Mepioay MOMUIIKA MOXKYTh OYTH BUKIMKAaHI YaCTKOBUM, a00 TIOBHUM

BI/IMUPAHHSM OKPEMHX JIUCTKIB Ha pPOCIMHAX. BU3HA4YeHHS YUCTOI TPOIYKTUBHOCTI
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doTocuHTE3y HaWOUIBLI AOUIIBHO MPOBOAUTH Y CISHIIB JEPEBHUX POCIHH MPOTATOM
BCHOI'O BErETAI[IHHOTO MEpIoAy /10 MOYaTKy BIJIMHPAHHA JIMCTKIB. Y XBOMHHUX JEPEBHHUX
BU/JIIB TIPUPICT OPTaHIYHOI MacH MpHU pO3paxyHKax JOIIJILHO BIIHOCUTH HE J0 IUIOII, a J0
Macy acCMMUIIOI0YO0i MOBepXHi. JlaHui MeTo € MPOCTUM JIsl MPAKTUYHOT'O BUKOPUCTAHHS 1
MO>KJIMBICTIO 3aCTOCYBaHHS B MTOJIHOBUX YMOBaX.

Xix podoTu

1. BinOupaemo 2 — 3 3pa3ku CisHIIIB 3 KOPEHEBUMH CHCTEMaMH y PI3HUX YaCTHHAX
ninsakn. Koxauit 3pazok Briatodae mo 10 — 15 cepennix 3a po3MipaMu CISHIIIB.

2. Po3ninsgeMo CisHIII KOXKHOTO 3pa3ka Ha OKpeMi OpraHd 1 METOJIOM BHCIYOK
3HAXOJIUMO TUJIOIY JUCTKIB (IUB. 1a0. « Bu3HaUeHHS IHTEHCUBHOCTI (POTOCHHTE3Y METOJIOM
aCUMUIALINHOT KoJIOW»). HamonmoBuHy 1 OuIbIe CyXi JUCTKM MPU BU3HAYCHHI ILIOIII
ACUM1JTIOI0YO01 TTIOBEPXHI HE BPAXOBYEMO.

3. Bucymyemo 3pa3ku nipu temmepatypi 105 °C 1o moctiitHOi Macu 1 3HaX0J MO
abCOJIIOTHO CYXy Macy pOCIIUH.

4. AnanoriuHi onepartiii npoBoaumo yepe3 7 — 10 ai6.

5. Ha ocHOBI oTpuMaHHX pe3yibTaTiB PO3PAXOBYEMO UHUCTY MPOIYKTUBHICTD
dboTocuHTE3y 32 HOPMYJIOHO:

UIld = (Bo—B1)/((JI1+J12)x0,5n),

ne: B1 — cyxa maca pociuH Ha o4aTKy A0cCHiany, T; B, — cyxa Maca pociuH B KiHII
mocimy, r; JI; — mioma JMCTKiB Ha MOYaTKy gociuimy, M2 ; JI, — Ioma JIMCTKIB B KiHII
JocIimy, M2, N — TpUBAiCTh AOCIHIiMY, 116

6. PesynpTaTu pocnimkeHHs 3aHocuMo B Tabn. 15. IlpoanamizyBaTu ojiepikai
pe3ybTaTH.

Tabmuusg 15. Yucra mpoayKTHBHICTH (oTOoCHMHTE3y CisiHIIB Pi3HUX BHIB
JAepeBHUX POCJMH

D L

[Topoza Ne | [Inowa nmueTkiB 0gHOT Cyxa Bara oJHi€1 Tpusa- YIld,
3pas- POCITHHH, M’ OCJIHH, T JICTb /M’
Ka noya- | Kki- |cepe- | moya- | ki- |pBHumg | gocmay, | 00y

TOK | Hellb | AHE | TOK | Helb 110

|
2
3

Cepe/IHe

7. 3poOUTH BUCHOBKH.

KonTpoabHi nMTaHHA
1. Tloka3nuku POTOCUHTESY.
2. o Take yncTa NpoyKTUBHICTH hoTocuHTE3y? MeToau 1 BUSHAYCHHS.
3. Bimguoro 3anexuts nporec porocuHTE3y?
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4. Insxu miABUIICHHS IHTCHCUBHOCTI (JOTOCUHTE3Y.

Ha camocriiiHe onpairoBaHHs y JaHOMY MOJTyJIi BUHOCSTHCS ITUTAHHS:
biocunTes mirmMeHTiB Xy1oporuiactiB . Di3iooriyHa posib XJIopoduTiB 1 KCaHTO(UTIB

KBanToBuit BUXi (POTOCHHTERY.

CBITIOBHIA KOMITCHCAITIIHII TTYHKT.

ByrnexkucnoTHuii KOMIEHCAIIIHIIA TyHKT.

3anexHiCTh (POTOCUHTE3Y Bijl BHYTPIIITHIX OCOOJMBOCTEH IEPEBHUX POCIIHH (BMICTY
XJI0podiTy, BIATOKY aCUMIUIATIB, aKTUBHOCTI (PEpMEHTIB).

DOTOCHHTETUYHA MPOIYKTUBHICT JICIB Ta 1HIIMX 010TOMIB 3eMII1.

SR A

N o

dDi310J10TYHI OCHOBH OUMILICHHS JIEPEB BiJl CYUKIB.

CBITJIOBHI PEXKHIM JIICY.

. Di3i0510TI9HI OCHOBH PYOOK JIOTTISTY 32 JIICOM.

10 DOTOCHHTE3 1 MPOTYKTUBHICTH POCIIHH.

11. [limBUILIEHHS] IHTEHCUBHOCTI (POTOCHHTE3Y POCIIMH - OCHOBA BHKOHAHHS 3aB/aHb

© o

JIICOBOT'O TOCIIOIAPCTBA.
12. [1Insaxu miaBUIIEHHS TPOYKTHBHOCTI (DOTOCHHTE3Y JIEPEBHUX POCIIHH.
KoHTpo/ibHi MUTAHHA Ta 3aBAaHHA 10 MOIYJIs1 «DOTOCHHTE3)
1. Y yomMy nposBASETHCSA CYTh (POTOCUHTE3Y SIK OKMCHO-BIJIHOBHOTO TIpo1iecy?

2. lllo Take porocunTeTHUHO akTUBHA pajiaiist (PAP) Ta siky yacTKy BoHa 3aiiMae 110710
MOBHOTO CIEKTPa COHSIYHOTO BUIMPOMIHIOBAHHS?

3. Ha3BiTh ekcriepuMeHTalIbHI JI0Ka31 IMOXO0KCHHS KHUCHIO B Mpolieci (POTOCHHTE3Y.

4. YuMm MO’KHA MOSICHUTHU NIJBUILEHHS €(DEeKTUBHOCTI (POTOCUHTE3Y Y pa3l BUKOPUCTAHHS
IMITYJIbCHOTO OCBITJICHHS?

5. I1osicHITh, IO TaKe KBAHT Ta IKUM YMHOM YacTOTa BUIIPOMIHIOBAHHS OB’ A3aHa 3
€Hepriero KBaHTa?

6. B sikux iHTepBasiax CIpUIMAarOTh COHSTYHE BUIPOMIHIOBAHHS OKO JIIOJUHU Ta
POCIIMHHUIA OpraHi3m?

7. YoMy KBaHT yibTpadiojeTOBOI0O BUITPOMIHIOBAHHS Ma€ OUIBIILY €HEPrito, HIXK KBaHT
CHUHBOTO CBITJIA?

8. ITosicHITh mpHUpOAY MOTJIMHAHHA cBiTiIa peuoBHHOO. [0 Take poTo30ymKeHHs
MOJIEKYJIM, OCHOBHI 3aKOHU MOTJIMHAHHS CBITJIa?
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9. SIkuM YMHOM Y TIPOIIECi MMOTJIMHAHHS KBAHTIB COHSYHOTO CBITIIAa ()OPMYETHCS
CUHTJICTHUHN Ta TPUIUICTHUN €JIEKTPOHHO-30Y/IXKEHU cTaHu MoJieKyn? Hackinbku
JIOBrOTpUBAIUM 1Iei miporec?

10. [TosicHITH B3a€MO3B’ 130K M1 yJIBTPACTPYKTYPHOIO OPTraHi3aIli€o XJI0pOIIacTiB i
(GYHKITIEIO TaHOT OpPTaHEeIIH.

11. Yum 3ymoBIIeH1 riipodiabHi Ta riapo@oOHi BIACTUBOCTI XJI0podily Ta sSiKa pojb iX Yy
dbopMyBaHHI MIrMEHT-TINONPOTEITHUX KOMIUIEKCiB? YoMy Mosiekysa Xjiopodiny
CJIIEKTPUYHO HeHTpaapHa?

12. Y yomy cyTh SBHUIIA XPOMATHYHOI aJlanTtarii?
13. Big yoro 3aiexars OITHYHI BJIACTHBOCTI HITMEHTIB?

14. OnuuiiTe OHTOr€HE3 PO3BUTKY XJIOPOILIACTA, siKa (DYHKIIIS CBITJIA HAa PI3HUX €Tarax
noro?

15. Cxapakrepu3syiiTe reHoM XJioporiacta. B 4oMy nossirae pi3sHUL Mk XJIOPOIUIACTHOIO
Ta saaepHoro JJHK?

16. Y yomy nonsirae cyTh NepBUHHOI GoTO(DI3nUHOI cTali POTOCUHTEZY?

17. YoMy NOIJIMHAIOYUM HIrMEHTOM (POTOCUHTE3Y BBaXalOTh XJIOPOP1iI a, Xoua
XJIOPOILIACT MICTUTh PI3HOMAHITHUNA HAO1p MIrMEHTIB?

18. I1o J1e’KuTh B OCHOBI MEBHOT JIOKAJII3AITi1 BIIMTOBITHOTO KOMITIOHEHTA €JIEKTPOH-
TPAHCIIOPTHOTO JIAHLIOTA?

19. Ha3BiTh akuenTopHi Ta JOHOPHI KOMIIOHEHTH PEAKIIIHHUX IIEHTPIB IBOX (POTOCHUCTEM.
[TosicHITh, 5K BiIOYBa€THCS MMEPBUHHUN PO3MOJILI 3PSy B pEaKI[IHHOMY IIEHTI.

20. CxapakTepusyiTe CBITI030MpaibHI MIrMEHT—O1JIKOBI KOMIUIEKCH THJIAKOTTHUX
MeMOpaH.

21. Sk BimOyBa€eThcsi GOTOOKUCHEHHSI XJIO0pOd1Ty Ta K1 Horo QPyHKINT y IEpBUHHUX
(bhOTOXIMIYHUX PEaAKITIsSIX?

22. Cxapakrepusyite ATO—cuHTEeTa3HUN KOMILIECKC.

23. SIxuii B3a€EMO3B’ 130K MK (PI3UKO-XIMIYHUMU BJIACTUBOCTSIMU IIJIACTOXIHOHY Ta HOTO
byskisiMu? CxapakTepu3ynTe My IIaCTOXIHOHIB XJIOPOIIacTa.

24. YuM MOXkHA MOSICHUTH 3M1HY pH BHYTPIIIHBOTUIIAKOITHOTO IPOCTOPY Ta 3MIIEHHS
pH Mix THIIaKOTTHUM KOMIIAPTMEHTOM 1 CTPOMOIO?
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25. Y mpoueci ¢pyukuionyBanus ETJI pizuuis eneprernynoro pisus mixk P680 ta P700
peakiiiHuX eHTpiB 000X doTocucteM Moxke gocsaratu 50 kJx. Uu BUcTauuTh 1iei
KUTBKOCTI €HEprii Il YTBOPEHHS MaKpOeprigyHOTO 3B’ 513Ky ATD?

26. Yomy nuxiaigne dhorodochopuayBaHHSI MOKHA PO3TIISAIATH K HalaaBHIITY (popMy
dbikcarii eHeprii?

27. CxapakTepu3yiTe 0COOJMBOCTI CTPYKTYPHOI OpraHizailii peakiii Ta KOMIOHEHTIB, SKi
0epyTh ydacTh y cunTe31 AT®. SIkuM unHOM B1A0YyBarOThCs (DOTOITHIYKOBAaH1 OKUCHO-
BiTHOBHI MEPETBOPEHHS KOMIIOHEHTIB €JIEKTPOH-TPAHCTIOPTHOTO JIAHITFOTa?

28. ®OTOCUHTETUYH1 OAUHUII Ta POTO CUCTEMH: CKJIaj, Oya0Ba, QYHKITIT.

29. Sk mosicHUTH MPUNUHEHHS (POTOCUHTE3Y Y 3p13aHOTO Ta MOCTABJICHOTO Y BOAY JIUCTKA
POCIIMHU 32 HAUCTIPUATIMBIIINUX 30BHIIIHIX YMOB?

30. Ha3BiTh CHOJYyKH, SIKI YTBOPIOIOTHCS B CBITJIOBUX PEAKLISIX (POTOCUHTESY, a MOTIM
BUKOPUCTOBYIOTHCS B HACTYIHINA TeMHOBIN (pa3i. Ha sikux eTtanax nmukiy BOHUA MOTPiOHI?

31. Ski cyOcTpaTi BUKOPUCTOBYIOThCS B IIMKJI1 KanbBiHa, Ha sIK1i cTafli BIIOYBa€eThCS
BKJIFOUEHHS 1X B PEaKIIii, 110 € KIHUEBUM MPOJAYKTOM LIHUKIIY, 3BIJIKM HAIXOUTh EHEPris Ta
Ha 1110 BOHA BUTPA4aA€ThCA?

32. IlpumycTuMo, 1110 B CyCHEeH31i XJIOPEIH aKTUBHO BIIOYBA€ThCS (POTOCUHTE3, PAIITOBO
BUKJIFOYAETHCS CBITIO. SKi 3MiHH BMICTY 3docdoriinepuHoBoi KUCIOTH Ta
pubyno306ichocdaTy MOKHA CIIOCTEPITaTH B HACTYITHY XBHJIMHY?

33. 3a skux yMoB puoOyno3o0dicocharkapObokcuiaza PyHKIIOHYE sIK OKcureHasza? SAxkuii
MEXaHi3M JIaHO1 peaKIlii?

34. Illo Take dhoToAMXAHHS, YU BITUBAE CBITJIO HA IHTEHCUBHICTh JTUXAHHS?
35. 3a aKuM IPUHIMIIOM BU3HAYar0Th pi3Hi rpynu 3 C4-tunom metadomnizmy?
36. CAM —1uaxpoTOCUHTESY.

37. SIki exoyIOT14HI epeBaru B yMoBax IMOCYyXH Ta BUCOKOI TeMIIepaTypy MatOTh POCIIMHU
3 C4-tunom potocuHTe3y?

38. lllo Take KoMmIIeHcalliifHa TOYKa (POTOCUHTE3Y?

39. Sk BrurBae Ha POTOCUHTE3 BIUIMBAE MMiIBUINICHHS piBHs KoHIIeHTpailii CO; B
atMocdepi?

40. Y yomy nosisirae 3HaueHHs nosisu OC 11?7
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41. SIxe 3HaUEHHS KapOTUHOIMIB y (hoTOCHHTE31?

42. SIxi gocmiau CiiJi MOCTaBUTH, 00 BU3HAYNTH, 10 sikoro tumy (C3 abo C4) HanmexaTh
pPOCIMHU?

43. Yu icHye mpsAMa KOpeJsLisa MIX KIJIBKICTIO XJIOpO(1Ty B JIMCTKaX Ta IHTEHCUBHICTIO
dboTocunTE3y?

44, ®oTomi3 BOIH.

45, Iluxn KanbBiHa.

46. Yomy B mpolieci €BOIONIT pOCIUHN HaOyIJIH 3€J€HOT0 3a0apBiIeHHs?
47. o siBnsie coboro xpoModopHa rpymna xjaopodiny 1 ¢GikoOUTiHIB?
48. Iluxn Xerua-Cireka.

49. 3a 1onoOMOroro AKOi peakiiii MOKHa JOBECTH, IO B MOJIEKYJ1 XJIOPO(PLITy MiCTUTHCS
aToM MarHio? HanuuniTs piBHSHHS LI€T peakuii.

50. Ha3BiTh NIrMeHTH, 10 HE OEPYTh y4acTh B Mpouect (POTOCHUHTESY.
51. EnexkTpo-TpaHcnopTHU JIaHIIOT (DOTOCUHTE3Y,IOr0 KOMIIOHEHTH Ta (YHKIII].

52. nsx enexkrpona no ETJI 3a ¢poTocunTeTnyHOro (hocPoprItoBaHHs (LIUKITYHOTO 1
HEIUKJIIYHOTO).
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3micmosuti moOyne 5 JInxaHHs

[Ipaktnuna podorta 15. BUSHAYEHHSA IHTEHCHUBHOCTI JIUXAHHA
PI3BHUX YACTHUH AEPEBHUX POCJ/IMH

MeTta po0OTH: TOPIBHATH 1HTCHCHBHICTh JHMXaHHS PI3HUX OPTaHiB JEPEBHUX
POCIIMH; BHUBYMUTHU 3aJICKHICTh IHTEHCHUBHOCTI JUXAaHHS POCIMHHOTIO MaTepialy Bij
TeMIlepaTypH MOBITPSI.

O006’exTH: cyxe 1 popocie HACIHHS, OPYHbKH, JIUCTS (XBOS), OJHOPIYHI ArOHU.

PeakTtuBn Ta ob6aamnanusi: 0,02 H po3umn Ba(OH), 0,025 H poszumn HCI,
denondranein B KpamnenbHUIll, Bard 3 Pi3HOBAXKKAMM, KyCOYKH YHUCTOI Mapii pO3MipoM
10x10 cm, TUTpyBaJbHA yCTAHOBKA, CKJISIHI MOCYAMHH 3 J00pEe MiAIrHAaHUMH KOpPKaMu i
penriTkaMu, TEPMOCTAT, ITATUB 3 OIOPETKOIO, MINeTKH Ha 20 MJI, ML, Ba3eiH.

HpuHnun meroxy

JluxaHHs — 000B’sI3KOBa YMOBA 1 HaXapaKTEPHIIlIa BIACTUBICTb KUTTENISIIBHOCTI
POCIIMHHOTO oOpraHizamy. B pesynapTari HOro mnpoxoauTh 3a0e3ledyeHHs CHEpriero i
IPOMIKHUMH MPOIYKTAMHU PO3MATy BCIX JKUTTEBHX MPOLECIB, IO MPOXOASITh B KIITHHI.
JInst pocnvH XapakTepHl JABa THUIM JAUXaHHA: aepoOHe 1 aHaepoOHe. [lepe siBnsie co0or0
3BUILHEHHSI €HEprii BHACHIJOK O10XIMIYHOTO OKHCJICHHS OpraHIYHHUX PEYOBUH [10
BYTJIEKHUCIIOTO ra3y 1 BOAM, APYre — 3BUIBHEHHSI €HEPrii BHACIIIOK OE3KHCHEBOTO PO3Nady
OpraHiuHUX PEYOBHUH. JJOMIHYIOUHM Yy POCIIMH € aepoOHE TUXaHHs. I[HTEHCUBHICTD TUXAaHHS
3aJIEKUTH BiJl BULy POCIIHMH, HOTO (h1310JI0TIYHOTO CTaHy, BiKy. Pi3H1 OpraHnu pocivH TaKOx
XapaKTepU3yIOThCS PI3HOIO 1HTEHCUBHICTIO IUXaHHA. [3 30BHINIHIX ()aKTOPIB HA JTUXAHHS
poCIIMH HailOuIble BruiMBae Temneparypa. Ce30HHA AMHAMIKA IHTEHCUBHOCTI AMXAHHS
TICHO KOPEJIIOE 3 IHTEHCHUBHICTIO POCTOBUX IPOLIECIB, 3MIHOIO 3a1aCiB MOXUBHUX PEUOBUH
1 TeMIepaTypor MOBITpsA. BHU3HAUMTH IHTEHCHBHICTh JAMXaHHA POCIMH 1 HOro 4acTUH
MOXHa 3a KIUIBKICTIO BHJIUJIGHOrO BYyIJIeKUcIoro Trazy. s ¢ikcarii ocTaHHBOTO
BUKOpHUCTOBYIOTh BaCO; - po3uun Oaputy, siKMil pearye 3 AMOKCHIOM BYTJIEIIO 3TiIHO
PIBHSIHHS:

Ba(OH)z + CO, — BaCO, + H>0.

Yepes neBHUI Yac HAJUIMILIOK OapuTy, 1m0 He npopearyBaB 3 CO2 BIATUTPOBYIOTh
COJISTHOIO KHCJIOTOIO:

Ba(OH); + 2HCI — BacCl, + 2H-0.

KibKiCTh CONISIHOI KHUCJIOTH, BUTPA4Y€HOI Ha TUTPYBaHHS TMOPIBHIOIOTH 3
pEe3yJIbTATOM TUTPYBAHHS BUXiJTHOTO PO3YMHY JyTy. Pi3HuUIS Mixk 00’ emamu po3unny HCI,
BuTpadeHoro Ha TuTpyBaHHs Ba(OH); B KOHTpONBHIN 1 MOCHIIHIA MOCYIWHAX MPSIMO
IpONopIiHa KIJTBKOCTI JUOKCUAY BYTJICLIO, SKUI BUILISETHCS MPU IUXAHHI.
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Xix poéoTu

1. T'oryeMo pociiiHi 1 KOHTPOJBHI MOCYAWHU JJISI BU3HAYEHHS 1HTEHCHBHOCTI
JTUXAHHS.

2. 3BaXXyeMO POCIMHHUN Marepian IJisi AUXaHHA: - 5 T BIJIPI3KIB OJAHOPIYHHUX
MIaroHiB; - 5 T XBOi; - MO 3 T TPOPOCIIOTO, CyXOTO HACIHHSA, OPYHBOK.

3. 3aropraeMo AOCIIIKYyBaHUI POCIMHHUN MaTepiall B Mapiio, 00B’A3yeMO HUTKOIO
1 TOMITIIA€EMO HOTO 3 JOTIOMOTOIO IIUIIIIB HAa PENIITKY HOCTIAHUX MOCY/IHH.

4. lllinpHO 3aKpUBAEMO JOCTIAHI 1 KOHTPOJIBHI MOCYAUHU KOpKamu. s Oimbiioi
TePMETUYHOCTI KOPKH MOTPIOHO 3Ma3aTH TEXHIYHUM Ba3eIiHOM.

5. Uepe3 HUKHI OTBOPH HAIMBAEMO B JOCIIJIHI 1 KOHTPOJBHI MOCYAUHHU 110 20 M
0apuTy 1 MIBUJIKO 3aKPUBAEMO 1X KOPKAMH.

6. 3i0paHi TakuM YHHOM TOCYAMHM 3anuinaeMo Ha 40 XB MpH KIMHATHIH
TeMIIepaTypl.

7. Ilix yac qociiay nepioguyHo 00epeKHO MOXUTYEMO MOCYIUHU JIJIsl PyHHYBaHHS
wiiBku BaCO», 10 yTBOPIOETHCS HA MOBEPXH1 OapUTy 1 nepemkopkae normuHanai COs.

8. Uepe3 40 xB BUIIMaEMO POCITUHHUMN MaTepiall 1 PEeUITKUA 3 JOCIITHUX MMOCYIUH,
HIBUIKO ToaaeMo 2-3 kparuti peHondTaneiny 1 BIATUTPOBYEMO COJSHOIO KUCIOTOIO PO3UMH
inkoro Oapito, 1o 3anummuBcsa. KiHeub TUTpyBaHHsS (HEHTpasizallii) B3HAEMO 3a
3HHUKHEHHSIM POKEBOTO 3a0apBIICHHS.

9. AHaNOT1YHUM YUHOM BIATUTPOBYEMO KOHTPOJIbHI MOCYAHHH.

10. I[HTEeHCUBHICTH TUXAaHHS PO3PAXOBYEMO 32 POPMYJIOIO:

In = ((a - b)x0,55)/(TxP), mr CO,/rXrog,

Je: a — KUIBKICTh MJI COJISTHOI KHCIIOTH, BUTpau€Ha Ha TUTPYBAaHHS OapuTy B
KOHTPOJIbHIN MOCY/INHI;

b — KiTbKICTh MJI COJITHOT KMCJIOTH, BUTpaueHa Ha TUTPYBAHHS OApUTY B AOCIIIHIH
TIOCY/IMHI;

0,55 — kimekicts Mr CO,, exBiBanentra 1 ma 0,025 H HCI,

T — yac mocaigy B rouHax;

P — maca pociuHHOTO Martepiaiy, T.

11. IlapanenbHO BU3HAYa€EMO IHTEHCUBHICTh JMXaHHS OpPraHiB JepeBa IMpu
temriepatypi 30 °C, momilaro4yu TOCTIIHI 1 KOHTPOJIbHI MOCYANMHHU B TEPMOCTAT.

12. Pesynbratu AociigiB 3aHOCMMO B TaOmuimio 16 1 aHamizyemo onaepxaHi
pE3yNbTaTH.

13. 3poO6uTH BUCHOBKH.
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TaGmumst 16. IHTeHCHMBHiCTH JAMXAaHHSA Pi3HUX OPraHiB JepeBHUX POCIUH
3aJ1e5KHOCTI Bi/l TeMIIePATYPHUX YMOB

| e

. _ [Timno HCl na [HTEHCHBHICTL
Pocuuumit YMoBH 006'em
: .| HaBaxkxka, r TUTPYBAHHA JIUXAHHA, MT
matepian | gocmiay, t C Baputy, M1 -
KOHTPOIIb |  0CHiT COy/rroa
Cyxe 20
HACIHHA 30
[Ipopocne 20
HACIHHA 30
§ 20
HbKH
py 30
20
X804
30
20
[Taroun
30

KoHTpoabHI nMTaHHA

1. 3aranmpHa XapaKTepUCTHKA MPOIECY TUXAHHS.

2. 3anexHICTh MPOIIeCy AUXaHHs B 30BHIMIHIX 1 BHYTPIIIHIX YNHHUKIB
3. lllmsaxu perymroBaHHS MPOIIECY TUXAHHS.

4. JloboBa 1 ce30HHA AJUHAMIKA IHTCHCUBHOCTI JUXAaHHS

[Ipaktnuna pobora 160 BUZHAUYEHHS KOE®IINIEHTA JUXAHHA
HPOPOCTAIOYOI'O HACIHHA

Meta po0OTH. BU3HAYUTH IUXAIbHUI KOE()IIIEHT y HACIHHI PI3HUX JAEPEBHHUX
POCIIMH; BCTAaHOBHUTH TME€PEBAKAHHA OKUCIIOBAIBHUX CYOCTpaTiB y HACIHHI pI3HUX
JEPEBHUX POCIIHH.

O06’eKkTH: TTPOPOCIIEC HACIHHS PI3HUX JIEPEBHUX POCIHH

PeakTuBu Ta 00JIaJHAHHS: IITATUBH, TYMOB1 KOPKH, 3ITHYTI MiJl IPSIMUM KyTOM
rpaayiioBaHl TpyOKH, MUTIMETPOBHMI Mamip, CEKyHIOMIpH, MpoOipKH, (UILTPYBAIbHHMA
narip, oJtist abo BasesiHoBe macio, mnetku, 20%-auit NaOH.

Hpunuun meroxy

Juxanbuuii koediuieHT (K) sBisie co60to BiiHOMIEHHS KiibKocTi BuaiiaeHoro CO;
70 KUTBKOCTI YBIOpaHOTO M Yac AWXaHHS KHUCHIO. Moro BenmuuMHa 3aMe€XKdTh Bil
OKHCITIOBAJILHOTO CyOcTpary. Skmo HuM € Tekco3a (Tioko3za abo ¢pykro3a) to JK
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nopiBHIOe 1. SIK1I0 B mporeci TuxaHHsS BUKOPUCTOBYIOThCS xupu 1 0inku JIK menme 1, a
SKIIO OPraHiyH1 KUCJIOTH — OlIbIe 1.

Xix podorn

1. 3anmoBHUTH TPOOIPKY MPOPOCIUM HACIHHAM Ha 1/2 i 06’eMy 1 BCTaHOBUTHU
npuiaj sK okKa3aHo Ha puc.l.

2. IIpobipKy MUIBHO 3aKPUTH KOPKOM 3 TpaJyHOBaHOI0 TPYOKOIO 1 3aKpIMUTH B
IITaTHBI.

3. Ha xiHenp rpaayiioBaHoi CKJISHOT TPYOKH MINMETKOIO BHECTH Kparuto oiii abo
Ba3€JIIHOBOI'O Macia.

4. BiAMITUTH TOJOKEHHS BHYTPIIIHHLOTO MEHICKAa Kparlil 1 3HAWTH BEJIUYUHY i
nepeMilIeHHs BIPOIOBXK 5 XBWIMH. [10TiM 3HOBY O€3nepepBHO MOBTOPUTH 3aMIpH 1€ JBa
pasu 1 3HaWTH cepenHie 3Ha4eHHS. L[g Bigmame BiAMOBiAaTHME PI3HUINI MK 00’e€mMaMu
noryiHyToro O 1 BuAieHoro CO; HaciHHS (A MM).

5. BuitHATH KOpOK 3 TPyOKOIO 1 MOKJIACTH KYCOUOK (PIIBTPYBaJIbHOTO TMarepy,
npocoueHoro 20% po3zunnom NaOH, B npo6ipky.

6. IIpoOipKy MIUIBHO 3aKpUTH TPOOKOI0 3 BIABIAHOI TPajyHOBaHOIO CKIISHOIO
TPyOKOIO.

7. B TpyOKy 3aHeCTH HOBY KPAaIUIIO OJii 1 MOBTOPUTH JOCIIJ BIAMOBIAHO JO I.5.
3HailieHa cepeiHs BlAJalb, SKy NpOHAEe Kpamisi 3a 5 XB, BIANOBIOATUME 00"emy
MOTJIMHYTOTO B Mpoliec AuXaHHs KUCHIO (B, MM), OCKIJIbKM BUJIICHUM BYTJEKUCIUHN Ta3
norauHeThes JtyroM. [Ipu npoBeeHH1 AOCHKEHb CITiJl YHUKATH HarpiBaHHs MpoOIpKH Bijl
PyK.

8. PesympraTh mochijpkeHb 3aHecTH B Tabn. 17, a guxanpHUN KoedilieHT
po3paxyBaTu Ha OCHOBI BeJanunH A 1 B:

A= Oz-COz; B= 02; C0O, = B-A,
I[KZC()z:Oz:(B-A)ZB.
9. 3poOuTH BUCHOBKH.

Tabmuusg 17. {uxanbuuii koe@ilieHT HACIHHS PI3HUX JlepPeBHUX POCIHH

Biamik, MM 3a 5 xB
[Topona 0e3 nyry (A) 3 iyrom (B) JK
1 2 3 4 1 2 3 4

KoHTposbHI NMTAHHSA

1. CyGcTpatu nuxaHHs.

2. JluxanmbHuil KOeIili€eHT.

3. lnsxu qucuMisiii OpraHiyHUX CIOAYK Y POCIMHHUNA KIIITHHI.
4. TI'mikomi3
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5. Iwuxa Kpebcea.
6. I'mokcuiaTHUM MUISX.
7. TlenTo3odochaTHuit UK.

Ipaktnuna poGorta 17. BUSIBJAEHHS I BU3HAYEHHSI AKTUBHOCTI
JNETTIPOTEHA3

MeTta po0OTH: CHOCTEpEXKEHHS 3a OKHCHO-BITHOBHOIO [I€I0 JIETiIPOTCHA3H,
BCTAHOBUTH 3aJIEKHICTh IHTEHCUBHOCTI TUXAHHS B1J] TEMIIEPATYPH

O0'exTH: IPOpOCIIC HACIHHS POCIIUH.

PeakTuBH i 001afHAHHS: ITAaTUB JJISI MPOOIPOK, TPOOIPKH O10JI0TTUHI Mai - 2 IIT.,
dapdoposi yamiku - 2 mrT., hapdoposuii crakan, minetku Ha 1 1 5 mi, 0,005%-uuii po3unn
METHJICHOBOI CHHBKH, POCITMHHA OJIisl.

HpuHuun Mmeroay

JlerinporeHasu KaTami3ylTh AETIIPYBaHHS AUXAIBHOIO cyOcTpary. AKTUBOBaHUN
JIeT1JporeHa3aMu BOJICHb IEPEHOCUTHCS HUMU Ha 1HII peUOBUHH a00 KUCEHb. AKTUBHICTh
JIET1IpOTeHa3 3pyYHO CIIOCTEPIraTi Ha pO3UYMHAX PEYOBHH, K1 Y OKHCHEHOMY CTaH1 MalOTh
3a0apBlieHHs, a y BIJIHOBJICHOMY 3HEOApBIIOIOTHCS, YTBOPIOIOUW JiehKopopMu (Me-
TUJICHOBA CUHBKA, 2,6-auxiiopdeHoninaopeHon):

AH, + ® = A + ®H,

cyoctpar  ¢apba OKHCIICHUH BiJTHOBJICHA
cyoctpat 6e30apBHa (hopma

Xix pooorun

1.V naBi mpobipku momictutu mo 10 mpopocnux HaciHWH, MONEPETHBO 3HSBIIU
HIKIPOUKY.

2. B oaniii mpoOipiii HACIHHS 3aJTUTH BOJIOKO, IPOKUTI'SITUTH MIPOTAToM 10 XB, 371UTH BOLTY.

3. Hacinns B 060x mpo6ipkax 3amutu 0,005%-HUM pO3YMHOM METHIIEHOBOI CHHBKU Ha
10 xB.

4. PO34MH CHUHBKHM 3JIMTH, HACIHHSA IMPOMUTHU AUCTHIBOBAHOIO BOJOKO 1 3HOBY 3aJIUTH
BOJIOI0.

5. ¥V npobipky o0epexHO, IO CTiHI, J00aBUTH HEBEJIUKY KUIbKICTh POCIMHHOI Ol A0
YTBOPEHHSI TOHKOI'O 1Iapy Ha MOBEPXHI, 1100 3a0e3neunT anaepoOH1 YMOBH ISl HACIHHS

6.IIpoOipku momicTUTH y cTakad 1 kumoto komorw (40 °C) 1 mpoBectu
CIIOCTEPEIKEHHSI.

Uepes aesikuii 9ac HaCIHUH y MPOOIPIN, SKE HE KUITSATHIH, 3HEOApPBUTHCS BHACIIIOK
BIJIHOBJICHHS CHHBKHM JETi[poreHazamMu. Y Jpyrid mnpoOipii HACIHHS 3aJUIIUTHCS
3a0apBIEHUM TOMY, IO [IPU HArpi1BaHHI JETIAPOreHa3u 3pyHHyBaINCS.

7.31UTH pO3YMHU 3 TPOOIPOK, HACIHHA MOMICTUTH Yy GapPOopoBl YaIlIKH.
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Hacinusa 3HOBy HaOyBac 3a0apBiieHHS BHACHTIJIOK B3a€EMOJIi KHCHIO TIOBITPS,
aAKTUBOBAHOTO OKCHJa3aMH, 3 BiJHOBJICHOI ()OPMOIO METHUIICHOBOI CHHBKH, SIKa TIPH
OKHMCHEHH1 Ma€ XapaKTePHUM KOJIp.

7.3poOUTH BUCHOBKH.

KoHTpoabHi nuTanHs

JuxanpHi pepMeHTH.
Enextpo-TpaHcnopTHUIL JIAHITIOT JUXAHHS.
Pyx enexrpona no ETJI quxanus.

Oxucue GochopuntoBaHHs.

AT® — cuHra3za.

Ok wnE

Ha camMocrTiiiHe omnpalifoBaHHs y TaHOMY MOJTyJIl BHHOCSIThCSI TUTaAHHS:
1. Icropist BUBUCHHS IMXAHHS POCIIHH.

N

[HTEHCUBHICTh JTMXaHHS PI3HUX BUJIB JEPEBHUX POCIMH OCOOIMBOCTI JTUXaHHS
PI3HMX OpraHiB 1 TKAHWH POCIUHH

3B'S30K JUXAHHS 3 PI3HUMU (i310JI0TTYHUMHU TIPOIIecaMu

Ponb muxaHHs B afganTariii pOCJIHMH JIO HECTIPUSITIIMBUX YMOB ICHYBaHHS

BrumB BHyTpilHIX ()akTOpiB HA IMXAHHS POCITHH.

BrumB 30BHIIIHIX (DaKTOPIB HA TMXAHHS POCIUH.

PerymroBanHs nyxaHHA

CyOcTtpatu quxaHHS.

©© N o kW

KoHTpoJIbHI NMTAHHS TA 3aBJAaHHS 10 MOAYJIA «uXaHHA»
1. SIxe 3HaUYEHHS MAIOTh MPOLECH JUXAHHS Ta OPOJIIHHA Y )KUTT1 POCIHH?
2. Ha3BiTh crisibHI Ta BiIMIHHI PUCH TIPOIIECIB AUXAHHS Ta OpOIIHHS?

3. Illo Take OKMCHEHHS U BiTHOBIICHHA? JOBEIITh, IO JUXAHHS — 1I€ OKUCHO-BIJHOBHUI
poriec.

4. CxapakTepu3yuTe KaTaTITHUHI CHCTEMU JTUXaHHS.

5. Ha3BiTh OCHOBHI NUISAXU AUCUMUISIIIT ByTJIEBO/IIB.

6. B oMy nossirae GhyHKIIIS TIIKOII3Y B OOMIHI KJIITHHUA?

7. Ha sikux erarax TJiKoJi3y Ta 32 paXyHOK SIKMX peakuii cuare3yerbess ATD?

8. 1o € KiHIIEBUM MPOAYKTOM TITKOJI3Y?
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9. OnuIiTh NUIAXU PyXy aTOMIB BYTJICII0, KHCHIO, BOJHIO IiJ] 4ac po3May
HipOBUHOTPAAHOT KUCIOTH B MPOLIECT IUXAHHS.

10. Ha3BiTe ocHOBHI cTazii nukiny Kpebca Ta ix 0coOamBOCTI.

11. CxapakrepusyiiTe elIeKTpOH-TPAHCTIOPTHHIA JAHIIIOT MITOXOH/IPiH, 30KpeMa
CTPYKTYpHY OpraHi3ailito, OCHOBHI KOMIIOHEHTH, 1X OKHCHO-BIJHOBHI MOTEHIIIAJIH.

12. TIosicHITB 3B 30K MIXK YIBTPACTPYKTYPOIO KIIITUHU Ta (PYHKII€I0 MITOXOHAPIH.

13. Ilo € mxepenom eHeprii ;i GyHKIIOHYBAHHS TUXAITBHOTO JAHIIOra?

14. Yomy anst GyHKIIOHYBaHHS €IEKTPOH-TPAHCIIOPTHOTO JIAHIIOra HEOOX1THUI KHCEHB?
15. 1lo Take okucHioBanbHE (pochopuatoBaHHs?

16. Ha3BiTh CiyibHI Ta BIAMIHHI PUCH (POTOCUHTETUYHOTO Ta OKUCHIOBAJILHOTO
dbocdopunoBaHHs.

17. Ska xinpkictb AT® yTBOprOETHCS Y pa3i po3nagy OAHIET MOJIEKYIH IIIIOKO3HU B
aHaepoOHy i aepoOHy ¢a3u TuxaHHs?

18. Ha3BiTh OCHOBHI puCH IEHTO30(POCPATHOTO IIUKITY.

19. Oxapakrepu3yiiTe TJ11IOKCUIATHUN UK.

20. Y yomy nossirae Pi310J0T19HE 3HAYEHHS aTbTEPHATUBHUX HUISAX1B AUXAHHS?
21. SIxi hakTOpU BIUIMBAIOTH HA IHTEHCUBHICTD MIPOLIECY AMXAHHS?

22. SIxi peakiiii HeOOX1THI TSI OZIEP>KaHHS 3 MOJIEKYJIH TIIOKO3U (PYKTO3H, €THIOBOTO
CIIUPTY, OJIHI€T 3 JKUPHUX KUCJIOT, aCMIapariHoBOi KUCIOTH?

23. Sxuii 38’ 430K quxaHHS 3 POTOCUHTE30M 1 @30THUM OOMIHOM KJIITHHU?

24. SIxa 3aneXHICTh Mk CyOCTpaTaMH IUXaHHS Ta AUXaJIbHUM KoediieHToM?
25. Ha3BiTh NUISIXM OKUCHEHHSI IUXaJIbHOTO CYyOCTpaTy.

26. SIkuMu SIBUILIAMU CYTPOBOJIKYETHCS aepoOHEe JTUXAHHS?

27.Y 9oMy moiOHICTh 1 BIIMIHHICTh MPOIECIB POTOCUHTE3Y Ta TUXAHHS?

28. Yomy aepobHe nuxaHHs e(eKTUBHIIIE 32 aHaepoOHe?

29. Sxa ¢pynkuis pocdopy B npouect AUXaHH?

30. 3 AKOro MpOMIXKHOTO MPOAYKTY JTUXAHHS YTBOPIOIOTHCS KUPHI KUCIOTH?
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31. JuxanpHuit koedimieHT mpopocTKiB 3a BMicTy O, B moBitpi 21 % cknanas 0,98, 3a 5 %
—0,93,3a 3 % — 3,34. SIk NOSICHUTH pi3Ke 3pOCTaHHS AUXATBLHOTO KoedirieHTa?

32. Uu moxiiuBe TpaHcnopTyBaHHs Qochataux rpyn Ha AJ[D Bix Takux cyOCTpaTiB:
rioko3o0-1-hocdary, ppykroso-1,6-nudocdary, 1,3-mudocdorminepruHoBoi KUCIOTH,
dbocdhoenonmipysary?

33. 15 r 6pynbok 3a 30 xB Buaummiau 3 Mr CO,. Po3paxyiiTe 1HTEHCHUBHICTh IUXaHHS Ha |

I' MacH CyXoi pe4yoBHHH 3a | roj, sIKIIO BiJIOMO, 110 BMICT BOJY B OpyHbKAaX CTAHOBUTH
60%.

34. YoMy He MOxKHA 30epiratu HaciHHS BOJIOTHM?

35. 3enenuii MMCTOK Ha cBiT 3a Temneparypu 25 °C inTeHcuBHO noriuHaB CO», a 3a
nigBumieHoi Temmepatypu 10 40 °C movaB BUIUISATH BYTJICKUCIUN Ta3. SIK TOSCHUTH
3a3Ha4yeH1 3MIHU ra3000MiHY JTUCTKA?

36. Ha3BiTh MeTO/IM BU3HAYCHHS IHTEHCUBHOCTI JUXaHHS.
37. I'mikomnis.

38. I'mokcuIaTHUN UK.

39. 3B'130K MIXK TUXAHHSIM 1 OpOTIHHSIM.

40. Komnoneutu ETJI quxanus.
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3micmosuii mooyns 6. PicT, pO3BUTOK, CTIHKICTH POCTUH

[Ipaktrnuna pobora 18. HOPIBHAHHSA IHTEHCUBHOCTI POCTY PI3HUX
BUAIB IEPEBHUX ITOPI/J 3AJIEZKHO BIJI 30BHIIIHIX YMOB

Merta po0OTH: BCTAaHOBUTH BIUIMB TEMIIEpPATypd Ha TMPOPOCTAHHS HACIHHA 1 PpiCT
IPOPOCTaHHS PI3HUXX JIEPEBHUX MOPI.

O0’eKkTH: HACIHHS PI3HUX BHJIB JACPEBHUX POCIUH 3 po3paxyHKy 400 mT HaciHMH Ha
KOXXHUH BapiaHT gociigy (4x100 mr).

PeakTuBH i 001aqHaHHs: GUIBTPYBAILHUM Mamip, yamku [leTpi, rcutniibaroBaHa Boja,
TEepMOCTaT.

IMpuHuMn Mmeroxy

[Iporiecu mpopocTaHHs HACIHHA Ta POCTY MPOPOCTKIB TICHO TMOB’SI3aHI 3 aKTHBAIIEIO
MeTa0OJIIYHUX TEPETBOPEHh B €HaoclepMi Ta 3aponky. Ilicimsa mepiomy opraHiqHOro
CIIOKOIO 3JaTHICTh HACIHMHU JI0 MPOPOCTaHHS 3yMOBIJIEHA (HPaKTOpaMH 30BHIIIHBOIO
CEepeloBHILA, SIKI NOpsIMO BIUIMBAIOTh HAa (PEPMEHTATHBHY IisUIbHICTb. Cepen HHX
HAaWBAXKJIUBIIIY POJIb BIAIrpae TeMIeparypa, CBITIO, JOCTYIHICTb BOJU 1 KHUCHIO.
[TpopocTaHHs HACIHHA POCIMH MOMIPHOT KJIIMATUYHOI 30HU NMOYMHAETHCS MPU MOPIBHSHO
HU3bKHUX TemIiepaTypax. Tak, A 371aKOBUX BHJIIB TEMIEPATypHUI MIHIMYM KOJUBAETHCS
B Mexax 1-5 °C, a st XBOWHUX JepeBHUX Mopix BiH ctaHoBUTH 4-10 °C. TemnepatypHuit
ONTUMYM JIJIsl IPOPOCTAHHS HACIHHS OUIBIIOCTI BU/IB POCIUH MOMIPHOI 30HU CTAaHOBUTH
15-30 °C, a makcumym — 35-40 °C.

Xix podorun

1. Knagemo Ha gHO mpoHyMepoBaHUX yamiok [leTpi kpyxedku (uIbTpyBaIbHOTO
narnepy 1 1o0pe 3Bosoxyemo 5-10 M Boau.

2. Po3knanaemo Ha pinbTpyBanbpHUi narip mo 100 mrt HaciHUH, 3aKPUBAEMO YAIIIKU
[leTpi 1 cTaBUMO Ha IPOPOIIYBAaHHA Y Pi3HI TeMreparyphi ymosu: 0-5, 7-10, 20- 25, 35-40
°C.

3. IlpopomryBanHss mpoBoauMMO TipoTssroM 15 ni6. BuBuaemo auHaAMIKY
npopocTaHHs HaciHHA. KinbKicTh MpOpOCIUX HAaciHUH paxyemo Ha 3, 5, 7, 101 15 nensb 1
CIIAKYEMO, 00 (ITBTPYBAIILHUM MAMip HE MiCUXaB.

4. B KiHIIl OCIITy BUBHAUUTH O10METPUYHI TOKA3HUKH MTPOPOCTKIB.

5. PesynpraTu mocmimkenp 3aHectd B Ta0n. 18 1 19. IlpoananizyBatu onmepxkaHi
pe3yabTaTH.

6. 3poOUTH BUCHOBKH.

KonTpoabHi nMTaHHA
1. TonsTTs mpo pict. Kpusa pocty Cakca.
2. PicT KITITUHY PO3TATYBAaHHSIM.
3. BB 30BHINIHIX 1 BHYTPIIIHIX ()aKTOPIB HA IPOPOCTAHHS HACIHHS.
4. MetaboivHi MepeTBOPEHHS y HACIHHI MPU HOTO TPOPOCTAHHI.
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Tabmunsg 18. [{uHamika NpPOpPOCTAHHA HACIHHA PI3HHUX JepeBHHX MNOPil
3aJ1eKHO BiJ TeMIepaTypHHX YMOB

YmoBH IToeTop KuUTBKIC TS NPOPOCTHX HACIHHH [IpopocTanns,
NPOPOIIVEa | -HICTH JIHI CIOCTepeKeHHS %

-uua, °C 3 5 7 10 1
CocHxa 3pu4aiina

n

0-5 1

7-10 1

20-25 1

35-40 1

Cepean
€

Tabmums 19. BioMeTpu4Hi MOKa3HUKH MPOPOCTKIB Pi3HUX JePeBHUX MOPIA 32/1€KHO
BiJl YMOB BHPOILIYBAHHS

——y w——— g ——

ITopoaa VYyoen Kopizens ITpopocTok
BHpOmYBaHH | M+ m | % td v,% | Mzm | % | t® | v,
A %
CocHa 20-25 100 | 0,00 100 0,00
3BHYANH 0-5
a 7-10
35-40
Ammana
€BpOTIeH-
CBKa
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[Tpaktuuna pobora 19: IOPYIIEHHSA CIIOKOIO BPYHBOK JJEPEBHUX
POCJIMH

Meta po0OTH: BHBECTH POCIMHHU 13 CTaHy TJIUOOKOTO CIOKOIO; MOPIBHATH
e()EeKTUBHICTh PI3HUX METOJIB, SIKI BUKOPHUCTOBYIOThH JJI1 BHBEJCHHS POCIHMH 13 CTaHy
TJIMOOKOTO CIIOKOIO.

006’eKkTH: OJTHAKOBI 32 PO3MIPOM TTaroHU BepOH, Oy3Ky, KaImTaHa, ss0IyHi, TOIIO.

PeakTnBM Ta 00JIaIHAHHA: TEPMOCTAT, CKJISTHI KOBMAKH, CKIISTHI OaHKH, HOXUIII,
HIK, Minetku, cipuanuii edip, 10%-ii po3uuH eraHoiy, BOJa, PO3UMH TeTEPOAYKCHUHY
(xonuentparis 25 mi/ 1) 1 K (5 mir/ 1), Mmeguaauit mmpwuil, GoTOBAHHOYKH.

IMpuHuMn Mmeroxy

JlepeBH1 pOCIMHM MPOTITOM POKY XapaKTepU3YIOThCS HEPIBHOMIPHICTIO MPOSIBY
pocToBuX mpotieciB. [lepiog IHTEHCUBHOTO POCTY Y HUX 3MIHIOETHCS TIEPIOZOM CIIOKOIO.
[Ticns 3aknaaku OpyHBOK amikajibHAa MEpPUCTEMA MEpPecTae IUIMTUCA 1 PICT MAaroHiB
MPUIUHAETHCSA. Y COCHU 3BHYAWHOI 11€ SBUIIE CIIOCTEPITAETHCS Y APYTiH MMOJOBUHI YEPBHS,
a B TOIIOJII — HA TIOYATKY BEpeCHsI. 3arajoM, y OpyHBOK JIEPEBHUX POCIUH BUAUISIOTH TPU
BUJIM CIIOKOIO: TMOMNEPeIHii, TInOoKui (opraniyHuil) 1 BumymieHuil. [lonepenniii crokii
OpYHBOK TPHUBAE BiJI iX 3aKJIaJKHU J0 BIAMUPAHHS JUCTS y aepeB. [IpoTe mpu cupusTinBux
KJIIIMaTHYHUX YMOBaX BiH MO)KE IIEPEPUBATUCH 1 TO1 JiepeBo (popMye npyruii mpupict. Lle
SABUIIE CIIOCTEPITAEThCA Yy TaKUX JIEPEBHUX Topia, sK 1ay0, Oyk, Tomo. Ilig wac
NONEPEIHHOIO CIOKOK B MOJOJMUX MaroHax CIOCTEPIraeTbCs 3HMKEHHS (Pi1310J10r0-
O010XIMIYHOI aKTHBHOCTI, MPOXOJAUTHb iX 3ACPEB’SHIHHS Ta BIAKIATAIOTHCSA 3amacHi
pedoBuHU. OpraHiyHUi CHOKIN y epeBa)KHO1 KIJILKOCTI BUJIIB TPUBAE IO CEPEAUHU 3UMHU 1
3YMOBJICHU HAarpOMaJ[XKEHHSM 1HT101TOPIB POCTOBUX MPOIIECIB Y OpyHBbKaxX. ¥ 11ei mepion
POCTOBa aKTUBHICTh B POCIIMH HE HACTYNA€E HABITh Y COPUSATIMBUX MOTOAHUX yMoBax. [l
BIJTMBOM HU3BKUX TEMIEpaTyp Ta IHIMX (AKTOpiB 30BHIIIHBOTO CEPEIOBHINA
KOHIIGHTpAIlisl 1HTIOITOPIB POCTy Yy OpyHbKax 3HMKYETHCS 1 BOHU TEPEXOMASITh Y CTaH
BUMYIICHOTO CIOKOK. MOro HPUYMHOI € HEeCHPUATINBI (AKTOPU 3OBHIIIHBOTO
cepenoBuIla. [CHye neKiabKa METOI1B, SIKI I03BOJISIFOTh BUBECTH OPYHBKH IEPEBHHUX POCIIUH
13 cTaHy TJIMOOKOTO CTOKOO: BIUIMB HHU3bKHX, 200 BUCOKHUX TEeMIIepaTyp, OOKYpIOBaHHS
aIuMOM 1 edipu3aliis, MEXaHIYHE TOJpa3HEHHS OpyHbOK, BBEJCHHS B OpYHBKH
CTUMYJIATOPIB pocTy. POOOTY HEOOXiTHO MPOBOAUTH B JINCTONAI1 — TPY/IHI.

Xix poooTu

1. MeTon TerunX BaHH

1.1. KnageMo narou y (poTOBaHHOYKH 1 3aIMBAEMO BOJI010, HarpiToto 10 35-40 °C
JI0 TIOBHOT'O iX 3aHYpEHHs Ta CTaBUMO Yy TepMocTaT Ha 24 roaunHu. KoHTposibHI maroHu
3QJIMIIAEMO Y CKIISTHUX OaHKax 3 BOJOIO HA CBITJII IIPU KIMHATHIN TeMneparypi.

1.2. Yepes 100y MOHOBIIOEMO 3pi3H Y JOCIITHUX 1 KOHTPOJIHHUX MaroHiB. Jlocmimani
MarOHU CTaBUMO y 0aHOYKHU 3 BOJIOIO 1 3AJIUIIIAEMO HA CBITJIL MOPS 3 KOHTPOJIHLHUMU.

2. MeTton 0OKyproBaHHS TUMOM 1 edipu3artis
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2.1. JlocmimHi MaroHW CTaBUMO Yy OaHKH 3 BOJIOIO 1 MOMIMIAEMO Il JABA CKJISHI
koBnaku. [1i oTHUM criaFoeMO Tarip, a i IHITKMHA CTaBUMO YalllKy 3 cipyaHuM edipom, 3
po3paxyHky 0,5 mi1 edpipy Ha 1 1. moBITpSI.

2.2. Yepes no0y 3HIMAEMO KOBMAKH 1 3aJIMIIAEMO OaHKKM Ha CBITIl TOPSA 3
KOHTPOJLHUMU.

3. MeToa MexaHIYHOTO MOJpa3HEHHS OpPYHbOK 1 BBEIEHHS B HUX CTHUMYJISITOPIB
pocty

3.1. ITinbupaemo mo 5 maroHiB KOKHOI JIEPEBHOI TTOPOIN 1 HYMEPYEMO.

3.2. bpyHbKH MaroHiB NEpIIUX HOMEPIB HAKOJIIOEMO Y iX OCHOBI IpenapyBaIbHOIO
TOJIKOIO JI0 CEpe/IMHU, y IPYTruX — MEIUYHUM IIIPHUIIOM BBOJAMMO BOJy, V TpeTix — 10%
PO3YMH €TaHOJY, Y YeTBEPTUX — PO3UMH reTepoaykcuny (25 mr/ i) 1 B m’atux — po3uu 'K
(5 mr/ ).

3.3. IloHOBIIOEMO 3pi3M MaroHiB MiJl BOJOI0, CTABUMO y OAHKH 1 3aJHIIaEMO Ha
CBITJI1 TOPSJT 3 KOHTPOJIbHUMH.

4. IlpoTsromM BCHOTO AOCHIAY PEryJIspHO MPOMHUBAEMO KIHI[I MAroHiB BIJ CIH3I,
NEePI0IMYHO MOHOBIIOEMO 3PI3H ITiJT BOAOIO 1 OJIUH Pa3 B TUKJACHb 3MIHIOEMO BOJTY.

5. IIpoTsirom 2-3 THXKHIB CHIOCTEPITAEMO 32 BUXOJA0M OPYHBOK 13 CTaHy TITHOOKOTO
CITOKOI0, TTOPIBHIOEMO PI3HI BapiaHTH.

6. 3poOnTH BUCHOBKHM HAa OCHOBI aHaJI3y OACpKaHUX PE3yIbTaTiB.

KonTpoabHi nMTaHHA

Crokiit Hac1HHS 1 OpyHBOK OaraTopiuyHUX POCIUH.

['muboxuit crioki

Bumymenuit criokii

Ponb pocToBUX peyOBHH Y CITOKOT HACIHHS 1 BUBE/ICHHI 3 HHOTO.

Ok wn e

Meroau BUBEJICHHS HACIHHSA 1 OPYHBOK 3 CTaHy CIIOKOIO.

IpakTiaaa po6ota 20: BINIUB AJEJONATUYHOI B3AEMO/III HA PICT
POCJIMH

MeTa po0OTH: BUBUMTH aJICIIONATHYHI B3a€EMOBITHOCHHHU PI3HUX BUIIB JEPEBHUX
POCIIVH.

O0’eKkTH: HACIHHS PI3HUX BUIIB IEPEBHUX TOPI/I.

Ipunagm ta oGaagHaHHsi: TepMocTtaT, yamku lletpi, duibTpyBasibHMIl marip,
MIpHI TIMETKH, CKJISIHI CTAKaHYUKHU, (QUIBTPYBAJIbHUIN Martip.

Hpunuun Mmeroxy
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Pocnunu B mpoieci JXKUTTERISUTBHOCTI HE TUIBKU MOTJIMHAIOTH 3 TPYHTY MOXHUBHI
PEYOBUHH, a 1 BUAUIAIOTH Y€pe3 KOPEHEBY CUCTEMY MPOAYKTH MeTadoii3My. 30Kpema
TaKUMU PEYOBHHAMM BHUCTYNAIOTh OPraHIYHI 1 HEOPTaHIYHI CHOJYKHM — MiHepaabHI
PEUYOBHMHHM, CIUPTH, IYKPH, OPraHiuHl 1 HEOPTaHiYHI KHUCJIOTH, aMiHOKHCJIOTH, aMijH,
dbepMeHTH, HyKJIETHOBI KUCTIOTH, (EHOJIbHI CIIOTYKH, TOIo. Hanpuknan, y ckiaai BUIIICHb
CISIHIIIB COCHU 3BHYANHOI BUSIBIEHO 35 pi3HUX cnonyk. OfHAK, y CKJIal TaKuX BHUJIIJICHb
KOPEHEBHX CHCTEM T[EpeBaXalOTh CIONYKH, XapakTepHi Ui JaHOTO  BUAY.
Harpomamxkyrounch y TpyHTI B MEBHHX KOHIICHTpAIUSX XIMIYHI PEYOBHMHU MOTIPIIYIOThH
yMOBU (DYHKITIOHYBaHHS KOPEHEBUX CHCTEM POCIIHMH, MPUTHIYYIOTH (D1310J10T0-010X1MIUHI
MIpoIleCcH B HUX. B 11J10My, 1€ HEraTUBHO B1J100pa)kaeThCsl HA POCTI 1 pO3BUTKY pociuH. Taxi
SIBUIIIA CIIOCTEPIral0OThCsl B YMOBAX HE3MIHHOI arpoKynbTypH. [IpoTe, ICHYI0Th BUJIU, SIK1 HE
BITUYBalOTh HETATUBHOTO B3a€MHOTO aJEJIONAaTHYHOTO BIUIMBY 1 YCIIIIHO 3POCTAIOTh y
3MIlIaHKUX (PITOLEHO3aX.

Xix podorun

1. BigOupaemo BIANOBIAHY KUIBKICTb HACIHUH PI3HUX JEPEBHUX TMOpIT 3
po3paxyHky 1o 50 mT HaCIHUH APIOHO3EPHUCTUX BUIIB 1 MO 25 MIT KPYIMHO3EPHUCTUX IS
OJIHOTO JIOCIITHOTO BapiaHTy 1 BiamoBimHO 1o 100 1 50 HACIHMH — JUISI KOHTPOJBHOTO.
Hocnin 3akinanaeMo y 4-KpaTHiii HOBTOPHOCTI.

2. [IpoBOAMMO BIJAIOBIJHY MIATOTOBKY Bi110OPAaHOTO HACIHHS JJIS 3aKJIAJIKH TOCHTILY
(crpatudikanis, ckapudikailis, HAMOYyBaHHS, HACBIYYBaHHS, TOLIO).

3. KitanemMo Ha JHO MpOHYMEpOBaHUX 4Yallok lleTpi kpy» odku (UIBTPYBAIBHOTO
namnepy 1 go0pe iioro 3Bosoxyemo 5-10 mut Boau.

4. Pozknamaemo y nociiHi yamku [letpi Ha GinbTpyBanbpHU marmip nepemMiaBium
no 50 HaClHUH KOKHOTO 3 JIBOX BHUJIIB — COCHA — sUIMHA, COCHA — MOJIPHHA, COCHA — KJIEH,
COCHa — JIMMa, Tomo. Y KOHTpoJdpH1 yamku [lerpi poskinagaemo mo 100 a6o 50 HaciHuH
JEPEBHOT MOPOJIU, ATETONATHYHI BIACTUBOCTI IKO1 BUBYAEMO.

5. 3akpuBaemo uvamku Ilerpi i cTaBUMO B TepMOCTaT ISl POPOILYBAaHHS MpPU
temneparypi 20-25 °C.

6. IIpoporryBanHs npoBoguMO mpoTaroM 15 mi6. KinbkicTh mpopocinx HaCIHUH
paxyemo Ha 3, 5, 7, 10, 15 nenn. B xiHIl gocmiay 3amipseMo O10METpHYHI IMOKa3HUKU
MIPOPOCTKIB.

7. PesynbpTaTu gocnimpkens 3anocumo B 1a0. 20, 21 1 Oyayemo rpadiku.

8. 3poOHTH BUCHOBKH.
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Tabmums 20. IuHamMika NPOpPOCTAHHSI HACIHHA Pi3HUX JdepeBHHMX MOpPiA B
YMOBAX aJ1eJIONATHYHOI B3a€EMOIII

Bapiant | [loBTOpHICTB JIH1 ciocTepekeHHA [Ipopocranns,
aociiy 3 5 7 10 | 15 %
CocHa 1
(KOHTpOJIb) 2
3
-+
CepeIHe
CocHa / 1
SJIMHA 2
3
4
Cepenne
CocHa / 1
MOJpUHA 2
3
-+
Cepenne

Tabmuus 21. biomeTpu4yHi NOKA3HUKH MNPOPOCTKIB COCHH B YMOBax
AJ1eJIONATHYIHOI B3aEMOAIl

Bapiaut nocniny [TpopocTok Kopinenp
M+m % ty | v,% | Mtm % ty | v, %
CocHa
(KOHTPOIIb)

CocHa — snvHa
CocHa - MOJIp1Ha

KonTpoabHi nMTaHHA
1. IIlo Take anenomarisi? Sk BOHA MPOSBIISIETHCS?
2. MexaHi3M ajeNnonaTiIHoi ajJeIonaTHIHOl B3aEMOIIT MPHKUTTEBUX BUIIJICHD
POCIIHH 1 TICTSAAIT TPOIYKTIB METa00III3MYy.
3. HaBeniTh npuxianu ajnenaToi 1epeBHUX POCIIHH.

[paktnuna poGora 21: BHU3HAYEHHSI KAPOCTIMKOCTI TA
COJIECTIMKOCTI POCJIMH

Meta po0doTH: OnaHyBaTH METOAMKY Ta BU3HAUUTH KAPO- 1 COJECTIMKICTh PI3HUX
BU/IIB JIEPEBHUX POCIUH
O06’€KTH: TUCTKU PI3HUX BUJIB JEPEBHUX POCIIHH
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Ipunanm i peakTuBuU: BoasHa 6ans, 0,2 H po3unn consHoi kucnoru, 1,5; 1,0; 0,8;
0,6; 0,4% pozuunu NaCl, Na,SO4, NaHCOs3, yvamku Iletpi.

IMpuHuMn Mmeroxy

[linBUILIEHHS TeMIIepaTypy BUILE ONTUMAIbHUX 3HAYEHb OOYMOBIIIOE MPUTHIYEHHS
¢b1310770r0-010XIMIYHUX MPOLIECIB, 3HIKEHHS (PEPMEHTATUBHOI aKTUBHOCTI 1 SIK HACIII0K
NPU3BOJUTH A0 HAarpoOMa/KEHHS TOKCHYHUX PEYOBHMH B KiiThHax. [lpu 3HauHO BUIIHMX
TEMIEpaTypax BiJl ONTHUMAJIbHUX CIIOCTEpIraeTbcsa sBUIlE AeHarypauii Oinka. [lpu
3aHYpEHHI JHCTKIB, IO MIJAAIUCh Jii BHCOKHX TEMIIEpaTyp y PpO3YMH KHUCIOTH
BiIMIYa€EThCs iX moOypiHHs. Lle siBulle € pe3ynbraToM pyHHYBaHHS 010JIOTTYHUX MEMOpaH,
Kl CTalOTh JIETKONPOHUKHUMM [jIsi KucioTu. Kucnora, BcTynmaioud y peakuiio 3
XJIOpO(1JIOM IPU3BOJAUTH 0 3MIHH HOTO KOJIbOPY, K PE3yJIbTaT BUTICHEHHS 10HIB MarHito
10HaMH BOJHIO. JIMCTKH, IO HE MiAIaBaUCh il BUCOKUX TeMIepaTyp, MPU 3aHYPEHHI B
PO3YMH COJITHOT KUCIOTH KOJIbOPY HE 3MIHIOIOUHCH.

Xix podoru

1. Bu3HaueHHS CTyHeHS JKAPOCTIMKOCTI  JIEPEBHUX  POCIUH  METOJOM
dbeodiTunizaIi.

1.1. B35t no 1’ sITh JIMCTKIB PI3HUX BUJIIB JIEPEBHUX POCIIHH 1 TIOMICTUTH Y BOJSIHY
Oanto ipu Temneparypi 40 °C. Butpumatu TMCTKU TIpH 1iil Temneparypi nmpotsarom 10 xs.
[Ticns 1pOro BUMHATH MO OJHOMY JHUCTKY KOXHOTO BHIY 1 po3MicTUTH y yamku [lerpi 3
XOJIOJHOIO BOJIOIO.

1.2. AHanoriyHi 1ii BUKOHaTH IpH MIABUIIEHHI TeMiiepaTypu Ha koxHi 10 °C.
TakuM 4MHOM TOCTYIIOBO OBECTU TemIeparypy Boau 110 80 °C.

1.3. Bony y wamikax Iletpi 3amiautu 0,2 H po3unHom comsiHoi kucnoTu. Butpumartu
B HbOMY JIUCTKM THpoTsiroM 20 XB 1 BU3HAUUTH CTYMiHb NOLIKOMKEHHsA. Pe3ynbraTtu
JIOCITIJIPKEHb 3aHECTH B Ta0J1.22.

Tabnuus 22. Bu3HaYeHHS KapOCTIiiiKOCTi poc/inH 3a ctyneHeM (eodiTtunizamii
KJITHH Me30(dity JIucTKa

Temnepa'r);pa lC
Hopoza 40 50 60 70 30
- - + ++ +++

[Ipumitka: - moOypiHHS BiACYyTHE, + ciabke, ++ cepeane (Outbime 50%), +++
CYyIIUIbHE (CUITBbHE).

2. BuzHaueHHS CONCCTIMKOCTI IEPEBHUX POCIIHH.

2.1. Ans iHAYKIIT COJIbOBOTO CTPECY HACIHHS MPOPOCTUTH HA PO3UYMHAX XJIOPHUIY
natpito (NaCl), cynbdaty HaTpito (Na2S0O4) ta rigpokapoonaty HaTpito (NaHCO3) pizaux
KOHLIEHTpAI[ii, aje BUPIBHIHUX 3a 3HAUYECHHSIMH OCMOTHYHOIO THUCKY (1300CMOTHYHI
PO34YMHHU, 10 BAINOBIJAE€ MOJIETLHUM KOHIEHTpALISIM po3uuHy xjopuay Hatpito (1,5; 1,0;
0,8; 0,6; 0,4%) .
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2.2. BusHauutu eHepriro mpopoctaHHs (Ha 3 1mo0y), mabopaTopHy CXOXKICTh
HACIHHS, JOBXHHY IMPOPOCTKIB Ta KOpeHIB (Ha 7 no0y). EHepriro pocTy Ta CXOXICTh
BUPA3UTH y BIJICOTKAX JI0 3arajbHOI KIIBKOCTI HACIHWH, B3SITHX Ha MTPOPOIIYBAHHS B KOXKHIH
po0Oi.

2.3. [IpoananizyBatu, ofepKaHi Pe3yJIbTaTH JOCIITY.

3. 3poOuTH BUCHOBKH

KouTpoJibHi nuTanHs

1. o Take dpeodiTunizaris xaopodiny? Uum BoHa 3ymoBieHa?

2. Yomy 3a aii MOMKOKYyr0UnX (haKTOPIB 3pOCcTa€e CTyHiHb PeodiTrHI3aIii?

3. Y pociiMH SKOi €KOJOTIYHOI IPyNu HAWBUIIUN PIBEHBb >KApOCTIUKOCTI? B axux
POCTHH 1IeW piBEHb HAMHIKIHIA?

4. llo Take compoBUM cTpec?

5. SIk NOAUIAIOTHCS POCIMHU 32 COJIECTIUKICTIO?

6. Slki MexaH13MH IPUCTOCYBAHHS y POCIWH JI0 IiJIBUILEHOI KOHIIEHTPAIlli 10HIB Y
I'PYHTOBOMY PO3UHH1?

7. llngaxu miaBUILIEHHS %Kapo- Ta COJIECTIHKOCTI POCIHUH.

Ha caMocTiiiHe onpaioBaHHs y JaHOMY MOJ1yJIl BAHOCSIThCSl TUTaAHHS:

1. 3HaueHHs BYEHHS IPO PICT I PO3POOKU 3aXO/IB MO MIIBUILEHHIO KOMILIEKCHOI
MPOTYKTUBHOCTI JIICOBUX HACAKEHb.

2. Cucrema CIIpUIHATTS 1 TIepeaadi MOIpa3HEHHS Y POCIIHH.

3. BereraruBHuii 1 TeHepaTWBHMI TIEpIONM B PO3BUTKY JIEPEBHUX POCIHMH 1 iX
B32€EMO3B'S30K.

4. Teopist UKIIIYHOTO cTapiHHs 1 oMoJomkeHHs pociH M.IT.Kpenke.

5. T'opmonanbhHa Teopisi po3ButKy (podotu HO. Cakca, M.I'. Xomnomxoro, M.X.
Yaiinaxsua).

6. MornekymsipHa Teopist iHIHBITyaTbHOTO PO3BUTKY POCIIHH.

~

BukopucTanss TepmMonepiou3My 1 (oTonepiou3My B JTiICOBOMY FOCIIOIAPCTBI.

8. IlepioguyHiCTh TIUIOMOHONIEHHS. MeToau TPOrHO3yBaHHS 1 CTUMYJTIOBaHHS
TUIOJIOHOIIICHHST JTICOBHX JIEPEB.

9. Mopo30CTIHKICTh MAaroHiB B 3aJISKHOCTI Bif iX nocturanns. Criocobu 60potsou 3
BUMEP3aHHSM POCIIHH.

10. ®i3i0710r14H1 OCHOBH IMOJIE3aXUCHOTO JTICOPO3BEICHHSI.

11. BB 3aTOMJICHHS HA OKPEMI BUJTU JCPEBHUX POCIIHH.

12. ®i3io10r1s1 XBOPOTO JIepeBa.

13. Jlist i0HI3yI0UMX BUTIPOMIHIOBaHb Ha POCITFHHU.
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14.CriiikicTh POCIMH NPOTH BIUIMBY HIKIAJIMBHUX Ta3iB Ta miuty. PDi310J0ruHI OCHOBH
miI00py ACOPTUMEHTY JIEPEeBHUX TOPIA I CTBOPEHHS 3€JIeHUX 1 CaHITapHO-
3aXMCHHX 30H HABKOJIO MiCT Ta MMPOMHCIIOBUX LIEHTPIB.

KoHTpoJIbHI NUTAHHS TA 3aBAAaHHS 10 MOXYJIsI
«PicT, pO3BUTOK, CTIHKICTH POCIHUH

1. Ha3BiTh eTanu OHTOTe€HEe3y POCIMHHOT KITITHHH.
2. Ha3BiTh eTanu )KUTTEBOTO UKy BHIIUX POCIIHIH.

3. Ha3Bitb Tumnu pocty pociud. 1o 3yMOBIIO€ pi3HOMaHITHICTh THITIB POCTY?
4. o Take anBeHTUBHUM picT? SIKi CTPYKTYpH HA3UBAIOTh aJBEHTUBHUMHU?

5. o Take kopenaruBHui pict? HaBeniTe NpuKIagu MNPAKTUYHOTO BUKOPUCTAHHS
KOPEJSITUBHOTO POCTY.

6. SIK 3MIHIOETBCS MIBUJIKICTh POCTY 3 yacoM? CxapakTepu3ynTe BEIUKY KPUBY POCTY.

7. IlosicHITh, IO TaKe MEePIOAUYHICTh POCTY, IIUPKATHA PUTMIKa, O10JIOTTYHUN TOJUHHUK.
8. I1osICHITH SIBUILIE TIOJIAPHOCTI Y POCIIUH.

9. Ha3BiTh cucteMu peryssiii Mop@oreHe3y pociuH Ha piBHI KJIITHHU 1 HIJIOTO OPTaHi3MYy.
10. SIxe 3HaUeHHS TOPMOHAIBHOI CHCTEMHU PETYINALII g 6araTOKIITUHHUX POCIMHHUX
oprasi3miB?

11. o take ditoropmonn? Ha3ith kinacu GpiTOropMOHiB.

12. SIxi peuoBUHU € MonepegHuKaMu (PITOrOpMOH1B?

13. Ha3BiTh OCHOBHI ITpOsiBH (P1310I0T14HOT A11 ayKCUHIB, IUTOKIHIHIB, T10EPEIIiHIB, @ TAKOK
a0CITM30BO1 KUCIIOTH Ta €TUJICHY.

14. o Take dotonepioguzm? fka ¢yHKiisA GoTOnEpiony B PErysiii pocTy 1 pO3BUTKY
pocnuH?

15. HaBeniTh mpUKIaAX POCIUH JOBrOro 1 KOPOTKOTO JAHS Ta HEUTPAJIBHOI TPYIIH.

16. SIki iiMOBIpHI MeXaHi3Mu i1 GpiToxpomy?

17. Sk BrutMBae Temmeparypa Ha nepexia pocius jo uBitinua? o Take spoBuzairis?

18. Ha3BiTh OCHOBHI MOJIOKEHHS TOPMOHAIBHOT T€OPIi IIBITIHHS.

19. IosicHITH yyacTh (HITOXpOMY Ta 010J0TTYHOTO TOJAMHHHUKA B 1HIYKIIT LBITIHHS.

20. Sxi mpouecH JexaTh B OCHOBI PyXiB POCIIUH?

21. CpopMmynroiiTe OCHOBHI MOJOKEHHS TOPMOHAIBHOI T€OPii TPOMI3MiB.

22. Illo Take HaCTUYHI pyXH?

23. Ha3BiTh IMOBIpHI MEXaHI3MHU HACTIH.

24. 1o Take Takcucu?

25. Ha3BiTh OCHOBHI ()OpMU PO3MHOKECHHSI POCIIHH.

26. Ha3BiTh OCHOBHI CTHUMYJSATOPH POCTY POCIMH TMPUPOJHOTO Ta CHUHTETUYHOTO
MOXOJKEHHS. SIK BOHH 3aCTOCOBYIOTHCS Ha TIPAKTHIII?
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27. YoMy B MpakTHUIll YaCTIIIE BUKOPUCTOBYIOTh CHHTETHYHI, a HE MPUPOIHI PETYISITOPH
pocty?

28. SIx criBBIIHOCSTHCS MOHATTS CTIHKICTh POCIIMH 1 HAAIHHICTH?

29. Yomy BIacTUBHI pPOCIMHAM PIBEHb CTIMKOCTI MPOSBIAETHCSA JHUINE I 4ac il
eKCTpeMalbHUX (HaKTOPiB?

30. Sk mosicHUTH Pi3HUI PIBEHb CTIHKOCTI POCIIWH /10 J1ii HECTIPUITIUBUX YNHHUKIB?

31. Ilig 4ac TpuBaNOi MOCYXH YAaCTO CIIOCTEPITa€ThCSl MAcOBE OMAJaHHS HEIOCTHIIINX
mi0/iB. [10sSCHITH 11€ sBHUIIIE.

32. B oMy cyTh (1310710T1YHUX aJanTaIiin?

33. CxapakTrepu3syiiTe 0co0JIUBICTh O10XIMIYHUX aJlanTaiin?

34. 3a aKuX yMOB IIPOSBIISIIOTHCS (DEHOTHUITOBI aanTaIii?

35. YoMy amantoBaHi pOCIMHU 3HAYHO MEHIIE PearyioTh Ha MOBTOPHUI a00 MOCHIICHUN
BIUIUB €KCTPEMaJIbHOTO (hakTopa?

36. Sk 3MIHIOETBCSI MOPO3OCTIMKICTH OPTaHiB 1 YACTHH POCIUH B OHTOTEHE31?

37. SIlkumu UUIIXaMU 3A1MCHIOETHCS PYHHYBaHHS IIKIJTMBUX PEUOBUH 3a0pyIHIOBaYiB
POCIIMHHUMHM OpraHizMamMu?

38. Slke 3HaYEHHS MOKUBHUX PEYOBHUH Y 3UMYIOUMX OpraHax 1 TKAaHMHaX POCIUH?

39. B skux opranax 6araTOpiyHUX POCIHH BIAKIAAAETHCS OUIBIIE MOKUBHUX PEYOBUH?
40. X01010-, MOPO30- Ta 3UMOCTINKICTh pociuH. LIIsaxu iX miIBUILIEHHS.

41. I'a30CTIMKICTh Ta COJIECTIMKICTh AEPEBHUX POCIIHH.

42. IloHATTSA PICT, PO3BUTOK, OHTOTE€HE3.

43. Tlocyxo-, TEmIo- Ta )KapOoCTINKICTh pociauH. [saxu X miBUILICHHS.

44. Criokiil HaClHHSI ICPEBHUX: BUJIU 1 IIJIIXH BUBEJCHHS 3 CTAHY CIIOKOIO.

45. Kpusa pocty Cakca.
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TECTOBI 3ABJIAHHSA
KinituHHY TEOpiro 3amporoHyBaB: {
~ PoGept I'yk
~ Pynonsd Bipxos
~ Teonop llIBanH
~ Yapnaw3 JlapBina

}

[Tig 0OMIHOM PEeUOBUH PO3YMIIOTh: {

~ OOMIH MIXK OpTaHi3MOM 1 CepPEIOBHIIEM

~ 0OMIH MIXK OpraHi3MOM 1 CEpPEIOBHINEM Ta TPAHCTIOPTYBAHHS PEUOBUH y OpPTaHi3Mi

~ TPaHCIIOPTYBAaHHS PEYOBUH Y OpraHi3Mi

~ CYKYITHICTh 010XIMIYHHUX MPOIIECIB

¥

Jlo xaTtabomi3My HaJICKHUTh: {

~ JHUXaHHS

~ ¢oTocuHTE3

~ XEMOCHHTE3

~ OpOJIIHHS

¥

CykynHIiCcTh 010XIMIYHHX IPOLIECIB, SIK1 CIIPUSIOTH 3aCBOEHHIO MTOKMBHUX PEYOBHH 1
€HEprii, YTBOPEHHIO TUIA KJIITUHUA Ha3UBAETHCS: {

~ MeTadoI13M

~ KaTaboJ1i3M

~ aHabo13mM

~ 0OMIH pe4yOBUH

}

VY 6inbmmocTi pociaud pH KIIITHHHOTO COKY KOJTMBAETHCA y MEXKax: {
~3,5~5,5

~5,5~7,0

~7,0~9,0

~9,0~11,0

by

[To3eneHiHHS KapTOIUIl HA CBIT/1 BiI0YBA€ThCS BHACIIIOK: {

~ XJIOPOIUTACTH BTPAYarOTh 3€JICHE 3a0apBICHHS

~ XJIOPOIUIACTH HAOYBaIOTh 3€JIeHE 3a0apBICHHS

~ JIEWKOIIACTH TIEPETBOPIOIOTHCS Y XJIOPOTUIACTH

~ XpOMOILJIAaCTH HaOyBaIOTh 3€JICHE 3a0apBICHHS

¥

depmeHTH, O KaTai3yrTh IPOIIeCH po3naay, HalOUIbIT akTUBHI y cepenoButi 3 pH: {
~ MmeHiue 6,0

~6,0-7,0

~7,0-9,0

~ Ounbie 9,0
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}

Cxknaani 611KY, TPOCTETUYHA TPyIa SKUX BMIIIYE BYTJIEBOAM a00 iX MOX1/IHI
Ha3UBAIOTHCA: {

~ XpOMOIIPOTEI TN

~ HYKJIEOIIpOTEinn

~ JTIonpoTeinu

~ TJIFOKOIIPOTEI AN

¥

Ckuagni O1TKH, Y MOJIEKYJ SKUX € JIiMiu, pochorninepuin Ha3uBarThCs: {

~ XpOMONIPOTEI AU

~ HYKJIEOIPOTEI AU

~ JImomnporeinu

~ TIIOKOIPOTEIIN

¥

binku, o ckiIagaroThCs JIMIIIE 13 3IMINKIB aMIHOKHUCIIOT, HA3UBAKOThCS: {

~ aMIHOTIPOTEI N

~ HYKJIEOIpOTEinn

~ IIPOTEIHU

~ TJIKOTETHU

¥

J1o rino0yJiiHIB HaJIeXKaTh OUIKH, SIKI PO3YMHSIOTHCS Y: {

~ BOJI

~ pO34MHAX HEUTPAIBHUX COJIEH

~ CJIa0OKUX PO3YMHAX KHUCIIOT 1 JIyT1iB

~ 50-70% BiACTKOBHUX pO3YMHAX CIUPTY

¥

Po3unHsIOTECS y CTaOKUX PO3UYMHAX KUCIIOT 1 JIYTIB: {

~ abOyMIHU

~ r100yIiHU

~ IpoJamMiHu

~ TIIIOTEIIHA

¥

['moOymninu - 1e O1IKu, sKi: {

~ PO3UYMHSAIOTHCA Y pO3UMHAX HEUTPAIBHUX COJIEH

~ BIJIHOCSATBCS JI0 HYKJICOMPOTEiNiB

~ MaloTh INIOOYJSIPHY CTPYKTYpPY

~ HEPO3UMHHI Yy BOJIl Ta HEOPraHIYHUX PO3ZYMHHUKAX

¥

Crpykrypa 611Ka 3yMOBJI€HA JOIaTKOBUMH 3B'sI3KaMH, (“‘BOJTHEBUMU MICTOUKAMU), SIK1
YTBOPIOIOTHCS MK aMiHOKHCJIIOTHUMH 3QJIAIITKAMH TIEBHOT MOJIEKYJIH a00 CYCITHIMH
OIS TUIHUMH JIAHITIOTaMU Ha3UBAEThCS: {

~ TIEPBUHHOIO

~ BTOPUHHOIO

~ TPETUHHOIO
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~ YeTBEPTUHHOIO

}

CrpykTypa O1j1Ka, 3yMOBJIEHA B3a€EMOAIEI0 OIYHUX TPy aMIHOKUCIIOT 1 MIATPUMY€ETHCS
10HHUMH, BOJTHEBUMH 1 TUCYIb(1THUMU 3B'I3KaMU, HA3UBAETHCS: {

~ IIEPBUHHOIO

~ BTOPUHHOIO

~ TPETUHHOIO

~ YeTBEPTUHHOIO

}

CrpykTypa 6i1Ka, 3yMOBJIeHA 00'€ THAHHSIM KUTBKOX TPOCTOPOBO OPTaHI30BaHUX
MOJIMENTHAHUX JIAHIIOTIB 3a JOMOMOT0I0 TipooOHUX B3a€MO/IIN, BOJTHEBUX Ta
10HHUX 3B'SI3KiB, HA3UBAETHCS: {

~ TICPBUHHOTO

~ BTOPUHHOIO

~ TPETUHHOIO

~ YETBEPTUHHOIO

}

IleBHe 3HaueHHs pH cepenoBuia, KoM MO3WTHUBHI 1 HETATUBHI 3apsiIu
3pIBHOBKYIOTHCSl HA3UBAETHCS: {

~ TOYKa PIBHOBAru

~ 130TOHIYHA TOYKa

~ 130€JIeKTPUYHA TOUKA

~ riipaTaniiHa Touka

}

Burananns Oijka y ocaji i CKpydyBaHHS Y €KCTPEMaIbHUX YMOBaX Ha3UBA€ThCS: {

~ JIeHaTyparlis

~ KoaryJisiis

~ |HaKTUBAL[id

~ IUNENTU3aIsI

}

OCHOBHOIO TPAHCIIOPTHOIO (HOPMOIO BYIJIEBOIIB €: {

~ TOJIITYKPH

~ caxapo3sa

~ KpOoXMaJjib

~ ¢pyKTO3a
¥

Jliniau, MoJiekyna sIKUX, KpiM TIILIEPUHY 1 IBOX )KUPHUX KHUCIIOT, MA€ IYKOP, BIAHOCATHCS
1o: {

~ docdomimiaiB

~ BOCKIB

~ DJIIKOJIITIAIB

~ )XHUpIB

}
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I3 cknanHux edipiB BUCOKOMOJIEKYISIPHUX OJHOATOMHUX CIIUPTIB 1 )KUPHUX KUCIIOT
CKJIaJIAalOThCA: {

~ dhocdomimian

~ BOCKHU

~ TJIIKOJIIII AN

~ )KUpHU

¥

ABTOPCTBO PiTUHHO-MO3ai9HOT MOJIeITi Oy10BU 010JIOTIYHOT MEMOPaHU HANIEKUTH: {

~ PoGepTcony

~ Cinrepy 1 Hikoncony

~ XK. Cenel'e

~ SI.b.Ban~I enbmoHTY

¥

depmeHTH, 0 KaTali3yITh PeaKilii BIAMIEIIICHHS BiJl cyOcTpaTy ado mpueHaHHS PI3HUX
Ipyn HET1APOIITUYHUM IUISIXOM 32 MICIIEM TOABIHHOTO 3B'SI3KY, BIIHOCSTHCS J10
KJiacy: {

~ Tiapona3

~ Jira3

~ mia3

~ TpaHcdepas

¥

depMeHTH, 110 KaTali3yI0Th PEakilii CHHTE3y CKJIAJHUX OPTraHIuHUX CIOIYK 3 OUIbII
npoctux 3a ydyacTio ATP abo 1HIIMX eHepreTHYHUX HOCIIB, BITHOCITHCS A0 KIacy: {

~ Tigponas

~ Jira3

~ mia3

~ TpaHcdepas

¥

depMeHTH, 10 MPUCKOPIOIOTH PEaKIlii NIEPEHECEHH] OKUCHUX PAANKaJIiB, YACTHH MOJIEKYI
a00 HaBIThH IJIUX MOJIEKYJ BiJ] OJTHIET CITOJIYKH JIO 1HIIIO1, BITHOCSTHCSA JI0 KJIacy: {

~ 130Mepa3

~ Jira3

~ mia3

~ TpaHcpepas

¥

[NppomiTnyHi (hepMEHTH JOKaNIi30BaH1 y: {

~ IUTOINIa3M1

~ BaKyoOJIi

~ pubocomax

~ MITOXOHIPISAX

¥

depmeHTH, IO KaTam3yTh peakilii nukiry Kpebca, OKUCHEHHSI >KUPHUX KUCTIOT,
nepeamMiHyBaHHs, JJOKaI30BaH1 y: {

~ IUTOILIa3MI1
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~ BaKyoJl

~ pubocomax

~ MITOXOHIPISAX

}

depmenTy, 1o katanizyroTs cuate3 JIHK 1 PHK, nokamizoBani y: {

~ [UTOILIa3MI

~ A1pi

~ pubocomax

~ MITOXOHIPISX

}

depMeHTH, IO KaTali3yI0Th OJTHAKOBY PEaKIIiio, ajie iX aKTUBHICTh BUSIBIISIETHCS 32
PI3HUX YMOB, Ha3UBAIOThCS: {

~ IHIyKOBaHUMU

~ 130(pepMeHTaAMH

~ aJlallTUBHUMU

~ aJIOCTEPUIHUMU

}

[TpuckopenHs 610XiMIYHUX peaKIIiil i I1€t0 PEPMEHTIB AOCATAETHCS 3aBASKU: {

~ 3HIKEHHIO CHeprii akTuBarlii

~ M1JBUIIICHHIO €HEPTEeTUYHOTO 3a1acy peuOBUH

~ M1JIBUILICHHIO €HEPrii aKTUBAIlll B CUCTEMI

~ HasiIBHOCT1 aKTUBAaTOPIB

}

SIBurie BijicTaBaHHS MPOTOILIA3MH BiJl KJIITHHHOT 000JIOHKH Ha3uBa€eThes: {

~ IIUTOPU30M

~ NEIUTOPU30M

~ IUIa3MOJI130M

~ JIeTIa3MOJI130M

}

VY OpuB'sUIMX POCIUH TYPrOPHUN TUCK KIITHH cTae: {

~ TIO3UTHBHOIO BEJIMYNHOIO

~ B1'€MHOIO BEJIMYUHOIO

~ PIBHHUM HYJIIO

~ MaKCHUMaJbHUM

}

[Ipu nuTOpu31 CHIIM MPYKHOCTI KIIITUHHOT OOOJOHKU: {

~ CTUCKYIOTb MTPOTOILIACT

~ PO3TSTYIOTH MTPOTOILIACT

~ HE BIUTMBAIOTH HA MPOTOILIACT

~ MaKCHMaJbHI

}

Cuna, 3 SIKOIO BOJIa HAJXOJUTh JIO €JIEMEHTIB KCHJIEMH 32 YYaCTIO KOPEHEBOI CUCTEMH,
Ha3UBaeThCS: {

~ OCMOTHYHHUM THUCKOM
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~ BCHCHOIO CHJIOIO

~ KOPEHEBUM THUCKOM

~ BOJIOIIOTJIMHAJIBHOIO BJIACTUBICTIO

}

[Tpu moBHOMY B'siHeHHi: {

~ OCMOTHYHHUI THUCK MIHIMaJIbHUMI

~ OCMOTHYHHUM THCK MaKCUMaJIbLHUH

~ BCHCHA cuja MiHiMaJIbHa

~ TYPTOPHHUM TUCK MAKCHUMAaJIbHUI

}

VY pociHH pi3HUX €KOJIOTIYHHUX TPYIT HAHBUIIMA OCMOTHIHHHA TUCK Y: {

~ rirpoiTiB

~ TiApodiTiB

~ Me30(iTiB

~ kcepodiTiB

}

[Tpu BiOKpEeMIICHHI HAMTIBIIPOHUKHOIO MEMOPAHOIO IBOX PO3YMHIB 3 P13HOIO
KOHIICHTpAIII€I0 Boaa Oy/e nmpocyBatucs: {

~ BiJl PO3YMHY 3 MEHIIIOI0 KOHIICHTPAIIIEIO IO PO3UYHUHY 3 OLIBIIIO0

~ BiJl pPO3YMHY 3 OLJIBIIOI0 KOHIIEHTPAIIIEI0 10 PO3YHHY 3 MEHIIIOO

~ B 000X HaNpsMKax HE3aJE€KHO BlJl KOHLIEHTpAIlll pO3YMHIB

~ BIJ] TIIEPTOHIYHOTO JI0 130TOHIYHOI'O PO3UHHY

}

OCMOTHYHHMI ITOTEHI[IA] BU3HAYAEThCS: {

~ TEMIIEPATyPOIO

~ THCKOM

~ KOHIICHTPAIIIEI0 PO3YNHECHUX PEUYOBUH

~ 130TOHIYHUM KOEDIIIEHTOM

}

Pyx Boau BiJ cyauH IEHTPAIBLHOTO WIIHIPA KOPEHS 10 CyJMHAX MPOBIIHUX MTyUYKiB
JMCTKIB Ha3UBa€ThCs: {

~ paJiaJTbHUM TPAaHCTIOPTOM

~ NAJIbHIM IIISIXOM

~ OJIVDKHIM IIISIXOM

~ BHUCXIJTHOIO TE€Y1€O

}

Typropuwuii (T) i ocMmotnunumii THCK (P) BpiBHOBaXKyrOThCS TTpH: {

~ MOBHOMY HAaCUY€HHI KJIITUHU BOJIOIO

~ 3HEBOJIHEHHI KIITUHUA

~ JIeTIa3MoIi3l

~ IIUTOPH31

}

3arayibHa MOBEPXHs KOPEHIB 3BHUYANHO MIEPEBUIIYE TOBEPXHIO HA3EMHHUX OpraHiB y: {

~ 3-5 pa3ziB
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~ 20-50 pasziB

~ 50-100 pa3iB

~ 140-150 pa3zis

¥

PanianbHui TpaHCIOPT BOJIU 3A1MCHIOETHCS: {

~ JIAIIE aNOTUIACTHUM HUISIXOM

~ JIWIIE CUMILJIACTHUM IUIIXOM

~ amnoIUIACTHUM 1 CUMITJIACTHUM TIUIIXaMHU

~ 10 eJIEeMEHTaM MEePBUHHOI MPOBIAHOI CUCTEMH

¥

KinpkicTh BoAH, 110 BUMIAPOBYETHCS POCIUHOIO 3 OJUHUIII IIOBEPXHI 32 OJUHUIIIO Yacy,
Ha3MBaEThCs: {

~ BITHOCHOIO TPAHCITIPAIli€I0

~ TpaHCHipaliifHUM KOe(iIli€eHTOM

~ T1JIpOTePMIYHUM KoeDilieHTOM

~ IHTEHCUBHICTIO TpaHCIipallii

¥

CriBBITHOIIEHHS K1JIbKOCTI BOJH, BUTPAYEHOI POCIIMHOIO, 1 yTBOPEHOI MacH CyXoi
PEYOBUHU, HA3UBAETHCSA: {

~ B1JIHOCHOIO TPAHCIIPAIII€I0

~ TpaHCHIpauliHUM KOe(PilIEHTOM

~ TIAPOTEPMIYHUM KOE(PILIIEHTOM

~ IHTEHCUBHICTIO TpaHCIiparii

¥

3 migBumeHHsM TemnepaTtypu 10 40°C y HaBKOJIHITHBOMY CepeoBHUIIi: {

~ 1HTEHCHBHICTb I'yTalli MMiIBUILYETHCS

~ IHTEHCHBHICTb T'yTallii 3SMEHIITYETHCS

~ 1HTEHCHUBHICTbD IIJIa4y IiJBUILYETHCS

~ 1HTEHCHBHICTb IJIa4y 3MEHIIYETHCS

¥

3akpuBaHHS NMPOIUXiB BinOyBaeThes npu: {

~ HaJUTUIIKY KUCHIO

~ HAJJIUIIKY BYTJIEKUCIIOTO Ta3y

~ TP 3MEHILEHHI KOHIIEHTpallli a0CIM30BOi KHUCIOTH

~ TMOCWJICHOMY BHXO/I1 10HIB BOJHIO 13 3aMUKAIOYUX KJIITHH

¥

[lotikisoriapoBwii BOMOOOMIH BiacTUBHIA: {

~ MamopOTAM

~ MoXaM

~ TOJIOHACIHHUM

~ KBITKOBUM

¥

CriBBiHOIICHHS MK HAJIXO/HKSHHSAM JI0 POCIMHHM 1 BTPATOIO BOAN Ha3UBAEThCS: {

~ BOJI0OOOMIHOM
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~ BOJHUM OamaHCcOM
~ T1IAPOTEPMIYHUM KOEDIIIEHTOM
~ TpaHCHipalifHIM Koe]ilieHToM

}

VY TIHEBUTPUBAIUX POCIUH B'SIHCHHS BilOyBa€eThCs IIpH BTpaTi Boau: {
2-3 %

10-30%

30-50%

50-70%

l

l

l

l

}

Ha 6010THCTHX TpyHTaX SBHIIE B'THEHHS POCIIUH MOSCHIOETHCS: {

~ MEPIOUIHUM 3HDKEHHSM PiBHSI BOJIN

~ HHU3BKUMU TEeMIIEpaTypamMu TPyHTY

~ HU3bKOIO THTEHCUBHICTIO TpaHCHipalii

~ HU3bKUMU TEMIIepaTypamMu MOBITPs

¥

3rizHo 3 Teopiero CabiHIHA MOCTYNAHHS 1 PyX BOAM B KIITHHH 10 KJIITUHU BiIOYBA€THCS
3aBIsAKH: {

~ SIBUIIIAM TYpropy 1 mia3moJizy

~ MarHiTHUM SIBUIIAM

~ METa0OJIYHUM MpoLecaM y KIITHHAX

~ OCMOTHYHUM SIBUIIIAM

¥

Poib HIDKHBOTO JIBUTYHA BUCXITHOI Teuii Bimirpae: {

~ TpaHcHipauis

~ KOPEHEBUH TUCK

~ CHJIM MI>KMOJIEKYJISIPHOT B3a€EMO/TIT

¥

BucxigHa Teuist BOAU O POC/IMHI BiIOyBa€ThCS MO CIIeHiaabHIN TKaHuHI: {

~ KcuJieMi

~ ¢oemi

~ eHa0JepMi

~ MapeHximi

¥

HwusximHa Tevis BOJM MO POCIIHHI BiIOYBA€THCS 10 CHCHialbHIi TKaHUHI: {

~ KCHJIeMi

~ ¢oemi

~ €HJI0/IepMi

~ MapeHxiMi

¥

30BHIINIHIN PO3YWH, KOHIICHTPAIIISI SIKOTO MEHIIA, HK B KITITHHI, HA3UBAETHCA: {

~ T1IOTOHIYHUM

~ 130TOHIYHHM

~ TIMePTOHIYHUM
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~ MOJIAPHUM

}

30BHINTHINA PO3YHH, KOHIICHTpAITiS SKOTO OJHAKOBA 3 KOHIICHTPAIIIEIO0 KIITUHHOTO COKY,
Ha3uBaeThes: {

~ rIIOTOHIYHUM

~ 130TOHIYHUM

~ TINEPTOHIYHUM

~ MOJIAPHUM

}

[Tpu HecTadi KaJlifo 03HAKH T'OJIOTyBaHHS BUSBJISIOTHCS TSP 3a Bee Ha: {

~ JINCTKaX BEPXHBOTO SIPYCY

~ JINCTKaX CEPEAHBOTO SIPYCYy

~ JINCTKaX HIWKHBOTO SIPYyCY

}

O3Haky rojoyBaHHs Ha 0Op BUABISIOTHCA y IEPILy uepry Ha: {

~ BEpXIBKOBII Ha3eMHIN MepUCTEMI1

~ JIUCTKaX

~ cTebnax

}

BropuHHE BUKOPUCTAaHHS €JICMEHTIB JKUBJICHHS Y POCIIMHHOMY OpraHi3Mi Ha3uBaeThes: {

~ MIHOIIUTO3

~ peyTUII3aIlis

~ aJieJonaTis

}

3o1a ckaagaeTbes 3: {

~ OpraHIYHUX CIOJIYK

~ MIHEpaJIbHUX PEYOBUH

~ CyMIIIli OpTraHiYHMX 1 MiHEPAITBHUX CIIOJIYK

}

AKTHUBHE TIOTJIMHAHHS 1 TPAHCTIOPT €JIEMEHTIB MiHEPAIbHOTO KUBJIEHHS POCIUHOIO
BinOyBaeThes: {

~ IIPOTH Trpaji€HTa KOHIICHTpAIii

~ 3a rpaJl€eHTOM KOHIICHTpaIlii

~ HE3JICKHO BiJ KOHIEHTpaIlii

}

[TacvBHE MOTJIMHAHHS 1 TPAHCIIOPT €JIEMEHTIB MIHEPAJILHOTO KUBJICHHS POCIHHOIO
BinOyBaeThes: {

~ MPOTH TpaJi€eHTa KOHIIEHTPAILIii

~ 3a rpaJleHTOM KOHIICHTpaIlil

~ HE3JIC)KHO BiJ KOHIICHTpAIIii

}

3rizHo 13 3akoHOM JIi61Xa BIUIMB €JIEMEHTIB JKUBJICHHS Ta 1HIIUX (PaKTOPIB 30BHINIHBOTO
CepeIOBHINa BU3HAYAETHCS TUM 3 HUX, IKHI 3HAXOAUTHCA V: {

~ MaKCUMYMI
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~ MIHIMyMI

~ ONTUMAJIbHOMY 3HAYEHHI1

¥

[TizcuneHHs aii OTHOrO MiHEPaJILHOTO €JIEMEHTa Ha CTaH POCIMHHOTO OpraHi3My abo Xif
(bi310710r0-010XIMIYHHMX IIPOIECIB HA3UBAETHCS: {

~ CHHEPri3MOM

~ aJIeJIonaTi€ero

~ aHTaroHi3MOM

~ TIPOTHU/IIEIO

¥

ArnoniacTHUI pyX pE4OBHH €: {

~ CUCTEMOIO aKTUBHOT'O TPAHCIIOPTY

~ CHUCTEMOIO TTAaCUBHOTO TPAHCIIOPTY

~ paJllaJlbHUM TPaHCTIOPTOM

b

CumrutactHui pyx €: {

~ CUCTEMOIO aKTUBHOT'O TPAHCIIOPTY

~ CUCTEMOIO TAaCUBHOT'O TPAHCIIOPTY

~ paJliaTlbHUM TPAHCIIOPTOM

¥

[Tpu Bi3yanbH1i A1arHOCTUIII TOJIOIYBaHHS HacaMIepe, Ha HIKHIX JIUCTKAX POCIUH
BUSBIIAIOTBCS CUMIITOMH HecTadi: {

~ Mil, 3aj13a

~ a3ory, ¢pochopy

~ KaJIillo 1 MarHiro

~KaJIbIIi10, OOPY

¥

[Tpu Bi3yanpHIN A1arHOCTUIII TOJIOIYBAaHHS HacaMIIepe]l Ha BEPXHIX JJMCTKAX POCIHH
BUSBJISIFOTHCSI CHMIITOMH HecTaui: {

~ Miji, 3a/113a

~ a3ory, ¢ochopy

~ KaJIifo 1 MarHiro

~ KaJbIlito, 0opy

¥

HaiimeHniire 301pbHHUX eJIeMEHTIB y: {

~ JIEpEeBHUHI

~ JINCTKaX

~ KOPEHSX

~ KOpi

¥

Hait0ip11uit yMIiCT 30JIbHUX €JeMEeHTIB y: {

~ JICPEBHHI

~ JINCTKaX

~ KOPEHSIX
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~ Kopi

}

dochop noruHaeThCA 3 TPYHTY Y hopmi: {

~PO4 3-

~ H2PO4 -

~ HPO4 2-

~ PO3 -

by

I3 3aTpaTamu eHeprii BinOyBaeTbes: {

~ BUIbHA (Y31 peUYOBUH

~ TPAHCHOPT PEYOBUH 32 y4acTl MEPEHOCHUKIB

~ TPAHCIIOPT PEYOBHH 3a JOIIOMOTOI0 BOJIHEBOI TOMITH
¥

[Tpu nornuHaHH1 MiHEPAIBHUX €JIEMEHTIB OIS MOBEPXHI KOPEHsI X KOHIIEHTpAITis {
~ 3MEHIITY€ThCS

~ 30UIBIIYETHCS

~ 3aJIMIIAETHCS CTATIOI0

¥

[Ipu HecTayi Kaslito 03HAKH TOJIOTyBaHHS BUSBIISIFOTHCS MEPII 3a Bee Ha: {
~ JINCTKaX BEPXHBOTO SIPYCy

~ JINCTKaX CEPEAHBOTO SIPYCy

~ JINCTKaX HIWKHBOTO SPYCY

¥

AKTHBHHIA TPAHCIIOPT €JIEMEHTIB MiHEPAJIBHOTO KHBJICHHS BiIOYBA€ThHCS IIITXOM: {
~ 111 10HHUX HACOCIB

~ 0OMiHHOT afcopOIii

~ ToJIermenoi Audys3ii

~ il crienr1YHUX IEPEHOCHUKIB

~ i1 IPOTOHHOI ITOMITH

¥

[TacuBHMI TPAHCTIOPT €JIEMEHTIB MiHEPAJIBLHOTO YKHUBJICHHS BIIOYBAEThCS HUTAXOM: {
~ mii 10HHUX HACOCIB

~ 0OMIHHOI afcopOIii

~ MOJIETIEeHO1 AUQY31i

~ nii cnenupiYHUX MePEHOCHUKIB

~ N11ii IPOTOHHOI TOMIIU

¥

Jlo rpynu MiKpOEJIEeMEHTIB HaJekaTh: {

~ MapraHelpb,

~ MarHiu

~ IIUHK

~ KaJIbL[IH

¥

Jlo TpyIii MakpOeJIEMEHTIB Hallexathb: {
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~ MapraHelb,
~ MarHiu

~ IIUHK

~ KaJIbIIH

¥

Jlo rpynu MIKpOEJIEMEHTIB HaJleKaTh: {

~ MO10/1eH,

~ Mar”iu

~ T

~ KOOaIbT

¥

Jlo rpyIii MakpoOeJIeMEHTIB HaIekKaTh: {

~ a30T,

~ 6op

~ KaJIii

~ KaJIbLIH

¥

TpaHcnopTHI CUCTEMU KJIITHHU JIOKAJ30BaH1 y: {

~ LIUATOILIa3MI1

~ MeMOpaHi

~ €HJI0TIa3MaTUIHOMY PETHUKYITyMi

~ KJIITUHHINA CTIHII

¥

Cucrema MMacCHBHOTO TIOTJIMHAHHS 1 TPAHCIIOPTY CKIIAAaeThes 3: {
~ T1APOTITUYHOT CUCTEMHU BIJILHOTO MPOCTOPY

~ MPOTOILIACTIB KIIITUH

~ KIITHHHUX CTIHOK 1 IPOTOIUIACTIB KIIITHH

¥

CucremMa aKTHBHOTO ITOTTIMHAHHS 1 TPAHCIIOPTY CKIamaeThes 3:
~ T1APOTITHYHOT CHCTEMH BIJILHOTO MPOCTOPY

~ MPOTOTIACTIB KIITHH

~ KJIITUHHUX CTIHOK 1 MPOTOIJIACTIB KIIITUH

¥

3a nediuTy 3aii3a O3HAKU BUSBJISIOTHCS HA JIUCTKAX: {
~ BEPXHBOTO SIPYCY

~ CEPEIHBOTO SIPYCY

~ HWKHBOTO SIPYyCY

~ PIBHOMIpPHO 1O BCii pOCIUHI

¥

Pocnuan HaOyBatOTh CBITIO-3€JICHOTO 3a0apBiIeHHS 32 AediuTy: {
~ KaJIiio

~ CIpKHU

~ pocopy

~ a30Ty
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}

[TepBrHHE TOTJIMHAHHS €JIEMEHTIB MiHEPAILHOTO KMBJICHHSI KOPEHEBOKO CUCTEMOIO
3IIACHIOETHCS IIIsTIXOM: {

~ aKTHUBHOTO HOTJIMHAHHS

~ nudy3ii

~ 0OMiHHOT azcopOIii

~ 0CMOCY

}

["otoBHIM 0OMiHHUM (DOHIOM KITITHH KOpEHS € 10HU: {

~ H+

~ K+

~HCO3-

~ CO32-

}

JIMCTKM CTal0Th TEMHO-3EJICHUMH 3 OJJaKUTHUM a00 OPOH30BHM BIJITIHKOM,
3MOPIIKYBAaTUMH, CKPYUYIOThCS JOHHU3Y 3a HecTadi eJaeMeHTa: {

~ pocdopy

~ KaJIio

~ KaJIBLIIIO

~ MAarsiro

}

JIMCTKU CTalOTh TEMHO-3€JIEHUMH 3 OJAKUTHUM 200 (P10JIETOBUM BIITIHKOM, CKPYUYIOThCS
JIOTOpH 3a HecTayi eneMenTa: {

~ bocdopy

~ KaJIio

~ KaJbIIII0

~ MAarsiro

}

KopeHi c1abo po3BUHEHI, OCIM3HIOIOTHCS 1 BIIMUPAIOTh 3a HecTadi eieMenTa: {

~ ocdopy

~ KaJlio

~ KaJIbLIIO

~ MAarHIio

}

ToukoBHUIA XJIOPO3 JIUCTKIB CIIOCTEPITa€ThCS 32 HECTAUl eJeMeHTa: {

~ 3aJ113a

~ MapraHIIo

~ MOJII0IeHy

~ MAarHiro

}

HakonuuenHs y TkKaHWHAX HaJAMIPHOT KUTBKOCTI HITPATIB, MPUTHIYEHHS POCTY POCIUHU Ta
YTBOPEHHSI OyJIb00YKOBUX OAKTEPii Ha KOPEHAX OOOOBUX CIIOCTEPITacThCs 3a
HeCcTadl eJIeMeHTa: {

~ 3aJ1i3a
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~ MapTraHIlio

~ MOJTIOJIEHY

~ MarHiro

¥

SBuie ¢aciiaiii cocTepiracTbes y AEpeB K peakilis Ha: {

~ HeCcTauy €JIEMEHTIB MIHEPaIbHOTO JKUBJICHHS

~ HecTady IPyHTOBOT BOJIOTH

~ TIepe 3BOJIOKECHHS TPYHTY

~ HQ/JTAIITKOBE YI00PECHHS

¥

[Ti3He HAITUIIIKOBE YAOOPEHHS JEKOPATUBHUX JIEPEeB Ta KyIiB: {

~ MPUTHIYYE PICT

~ 3HWKYE XOJIOAOCTIMKICTh

~ CTUMYJIIO€ YTBOPEHHS HAJIMIPHOT KUJIBKOCTI KBITOK, T'JIOK Ha CTApUX POCIIMHAX

~ CHpHUsIE KPALIOMY MPUKUBIIOBAHHIO TICIIS TIEPECAIKH

¥

3HEBOIHEHHSI KOJIOI/MIB KJIITHHHU 3YMOBIIIOE: {

~ hocdop

~ KaJin

~ KaJIbLIH

~ MarHiu

¥

Jlo ckiany ¢hepMEeHTIB He BXOJUTH eJIeMeHT: {

~ hocop

~ MOJIIOAeH

~ 6op

~ K0OabT

by

He BxoauTh 10 Ckiaay OpraHiYHUX CIIONTYK KIITHHH 1 3HAXOUTHCA Y BIILHOMY CTaH1
eneMeHT: {

~ hocop

~ KaJin

~ KaJIbL[1H

~ MarHiu

¥

Bxoauthb 10 cKIaay HyKJIETHOBUX KUCIIOT, YC1X EHEPreTUYHUX CHOJYK KIITUHU 1 (PITUHY
€JIEMEHT: {

~ hocdop

~ KaJIii

~ KaJIbL[IH

~ MarHiu

¥

Bxoauts 1o cknagy O611KiB, HYKJIETHOBUX KUCIIOT, (DEPMEHTIB, ayKCUHY €JIEMEHT: {

~ ocdop
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~ KaJln

~ HITPOTEH

~ MarHiu

¥

Bxoauth 110 ckiany xmopodiny, GiTuHy, GEpMEHTIB €IEMEHT: {
~ (ocdop

~ KaJin

~ HITPOTEH

~ MarHiu

¥

[TpoMi>XXHUMH MPOTyKTaMU TEMHOBOI (pa3u peakiiil nukiy Kanbpina e: {
~ AT®, HAJIP - H2, IOAD;

~ OI'K, IIBK, fK ;

~ OI'A, OI'K, IOAD.

¥

[TpoMi>KHUMH MPOAYKTaMU TEMHOBOI (ha3u peakiiii nukiry Xerya-Creka €: {

~ AT®, HAJIP - H2, JIOA®;

~ IIOK, IIBK, K ;

~ OI'A, ®T'K, IOAD.

}

[Tpouec Tpancopmaliii COHSIYHOI €HEPrii i1 Yyac CBITIOBOI (pa3u GOTOCUHTEY 1
HArpoMa/DKEHHSI i1 y MAaKpOEPTiYHHUX CIIOTyKaX Ha3UBAETHCS: {

~ (doToi30M;

~ ()OTOCUHTETUYHUM MOTEHI[1AJIOM;

~ (hoTocuHTETUYHUM (POChHOPUITIOBAHHSIM;

~ peakiiiero Xiuiia

}

3rifIHO 3 CY4aCHUMH YSIBICHHSAMH Mporiec POTOCHHTE3Y CKIAIAEThCS 3 KUTbKOX (a3: {

~ JIBOX

~ TPHOX

~ YOTUPBOX

~ IIECTHU

}

BiTHOBJICHHSI BYTJICKHCJIOTO ra3y y mpoiieci POTOCHHTE3Y BiIOyBa€eThCs y IUKIax: {

~ KpeOca

~ KambBiHa

~ Xetua-Creka

~ TJIIOKCUJIAaTHOMY

}

C~3 IMKJIOM Ha3MBAIOTh ITUKIL: {

~ Kpebca

~ KanbBina

~ Xetua-Cneka

~ TJIIOKCHJIATHUMN
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}

C~4 nurax oTprMaB CBOIO Ha3BY TOMY, IIIO: {

~ BiH CKJIQJIA€THCS 3 YOTHPHOX CTAIB MOCIIIIOBHOTO BiTHOBJICHHS BYTJICKHCIIOTO ra3y
~ YTBOPIOIOTHCS YOTUPHOXBYTJICIICB] CIIOJYKH BHACIIIOK KapOOKCHITFOBAHHS aKICITOpa
~ BIH € 4eTBepTOI0 (a3010 (HOTOCUHTE3Y

}

AKIIEITOpOM BYIJIEKHCIIOro a3y y nukii KanbpBina € cronyka: {

~ pubynbo300idocdar

~ ¢ochoeHOMTIPOBUHOTPATHA KUCIIOTA

~ aneHo3uHTpudochar

~ allCTUJIKOCH3UM A

}

AKIIEITOPOM BYTJICKUCIIOTO Ta3y y nukii Xerda-Ciieka € croiyka: {

~ pubyap03001docdar;

~ (ocdoeHonmipoBUHOrpaIHA KHCIIOTA;

~ afieHO3UHTpUdochar.

}

C-3 murx oTpuMaB CBOIO Ha3BY TOMY, I110: {

~ BIH CKJIQJA€THCA 3 TPHOX €TalliB MOCIIIOBHOTO BITHOBJICHHS BYTJIEKUCIIOTO Ta3y
~ Ha MePIIIOMY eTarll I[bOTO UKy YTBOPIOIOTHCS TPhOX BYTJICIICBI CIIOIYKH
~ BIH € TPEThOI0 (a30t0 GOTOCUHTE3Y

}

C-4 nuisix Ha3UBaIOTh LUK {

~ Kpebca

~ KannBina

~ Xetua-Creka

~ TJIIOKCHJIATHUMN

}

Tpanchopmaliis TOTIMHYTOT IITMEHTAMHU COHSYHOT €HEPTii BIIOyBa€eThes y: {
~ (hOTOCUHTETUYHIN OJIMHHMIT

~ CBITJIO 30UpaTbHOMY KOMILJIEKCI

~ peakIifHoMy LeHTpi (OTO cUcTeMu

}

HaiieexTrBHIIIOIO 17151 3a0€3MeUCHHS MPoliecy (GOTOCHHTE3Y € YacTHHA criekTpa: {
~ 4epBOHA

~ JKOBTa

~ 3eJIeHa

~ CUHBO-(10JIETOBA

}

KapoTnHOIIH MOTIMHAIOTH 3 COHSYHOTO CIIeKTpa CBITIO: {

~ YepBOHE

~ JKOBTE

~ 3eJIeHe

~ CUHBO-(i0JIeTOBE
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}

®dik001IHU MOTJIMHAIOTH 3 COHSYHOTO CIIEKTPa CBITJIO 3 TAKUMHU XBHIIAMH: {

~ JIOBTUMU

~ cepeaHIMU

~ KOPOTKHUMH

¥

J1o ckiaay MIrMEHTHUX CHCTEM BHUIIMX POCIHMH BXOIATh IMIrMEeHTH: {

~ xJyopohinu

~ KapOTUHOIIH

~ (ikoO1TiHU

~ aHTOIllaHH

¥

TemuoBi peaxitii nukiry KanbBiHa TOMOBHIOIOTHCS TEMHOBUMHU PEAKINISIMU ITUKITYy XeTda-
Cnekay: {

~ C3-pocnuH

~ C4-pocnun

~ pociuH 3 CAM-uuisixom

¥

B ymoBax BHCOKOI IHTEHCHBHOCTI CBITJIa 1 BUCOKO1 KOHIIGHTpAIlii B aTMoc]epi KUCHIO y
POCIIHH OJHOYACHO 3 (POTOCHHTE30M BiAOyBaeThCs mporiec: {

~ TpaHcmipauii

~ (hoTOAMXAHHS

~ ryTarii

¥

[TonoxeHHs1, IpH AKOMY Y pOCIMHHOMY OpraHi3Mi 3piBHOBaXYIOThCS IHTEHCUBHICTh
(doTOCHHTE3y 1 IHTCHCUBHICTh TUXaHHS, HA3UBAETHCS: {

~ CBITJIOBE HACUUCHHS (POTOCUHTE3Y

~ ()OTOCUHTETUYHA PIBHOBAra

~ KOMIICHCAaIlIifHa TOYKa

¥

TemHuoBi peakmii mukiy Kanbpina 1 nukiny Xetda-Cieka po3nOUYMHAIOTHCS 3: {

~ YTBOPEHHS TJIIOKO3H1

~ pereHepariii akienropa

~ KapOOKCHITFOBaHHS aKIeNTopa

~ JIeKapOOKCUITYBaHHS aKIIEIITOPa

¥

Y C4~pocnun nukinu Kanbpina 1 Xetua-Crneka BiIOyBatOThCs: {

~ BJICHb

~ BHOYI

~ OJIHOYACHO

~ PO3MEKOBAHO y MPOCTOP1

}

B ymoBax moMipHOTO KJIiMaTy MaKCUMaJlbHa IHTEHCUBHICTh ()OTOCUHTE3Y
CIOCTEPIra€ThCs MpuoOIM3HO: {
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~ 13 7-0i o 9-Ty roauHy THS

~13 9-01 o 11-Ty roguny s

~ 13 16-01 o 18-Ty roguny Bedopa

~ OITIBJIHI

¥

3a HOpMaJIBLHUX YMOB POCTY 1 PO3BUTKY B OHTOT'€HE31 POCIMH MaKCHUMallbHA
IHTCHCHBHICTh (POTOCHHTE3Y MpuIagae Ha ¢asy: {

~ CXOJIU- KYIIIHHS

~ MOSIBU CIIPABXKHIX JINCTOYKIB

~ OyToHi3aIii - BITIHHS

~ IOCTUTaHHS TUIOJIIB

¥

KinpkicTh HarpomMakeHoi y mpolieci OTOCHHTE3Y PEUOBUHH 3aJIEKUTH Bl
criBBigHOMmIEHHS: {

~ IHTEHCUBHICTb (DOTOCUHTE3Y- IHTEHCUBHICTD TUXAHHS

~ IHTEHCUBHICTh (DOTOCUHTE3Y - MiHEpAJIbHE KUBJICHHS

~ IHTEHCUBHICTb (DOTOCUHTE3Y- CTIMKICTH IO YpaKeHb XBOpOOaMu

~ 1HTEHCUBHICTb (DOTOAMXAHHS- TpaHCIIpaIlis

¥

EnexTpoHu 1 mpoTOHH, 1110 YTBOPUIIKCS BHACTIIOK peakilii Ximia, 6epyTh y4acTb y
BigHOBJICHHI: {

~ BYTJICKHUCIIOTO Ta3y JI0 TIIOKO3U

~HAJIP mo HAJIP - H2

~ HIOK 1o s16;1y4HO1 KUCIOTH

~ MarHito y HeHTpalIbHIN MOJIEKYJI XJIOPO(D1Ty peaKiiHOTO HEHTPY

¥

Jlnist hoTostizy BOM HEOOXiTHOK YMOBOIO € HasBHICTh: {

~ CBITJIa

~ CO,

~ xyopod ity

~H,

by

Haii0inbir inTeHCHBHUE mporiec  (hOTOAMXAHHS y POCIHH 3 HUIAXOM GoTocuHTe3y: {

~ C3-numsax

~ C4-nuisax

~ CAM-MeTtabomnizm

¥

EnemenTtapna hopMyiia KapOTHHOIAIB Ma€ Taky XiMiuHy popmyay: {

~ CaoHs6022

~ CyoHss

~ C20H2404

¥

KcanTodian MaroTh Taky XiMiuHy dopmyiy: {

~ C40Hs56022
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~ CsoHsg

~ Ca0H2404

¥

BitamiH A yTBOPIOETHCS MPH TiAPOIi3i mirMenTa: {

~ (PIKOEPUTPUHY

~ KCaHTO(LTy

~ KapOTHUHY

~ ¢ikomiany

by

VY mporieci GOTOCHHTE3Y KHCEHb YTBOPIOETHCS: {

~ Yy CBITJIOBIi CTajii Mpu HEUUKITYHOMY (OCPOpHITIOBaHHI

~ y TEeMHOBIH cTafll mpu HEMUKITIYHOMY (hochHOpHITIOBAaHH]

~ y CBITJIOBIi cTajii npu GoToMi31 BOIU

~ y TEMHOBIH cTajii mpu GOTOI31 BOIU

¥

EHepris eleKTpOHIB, SIKi pyXarThCs 110 CHCTEMI MEPEHOCHUKIB GoTo cucteM: {

~ i71e Ha (PIIyOpecCIEeHIII0

~ PO3CIIO€THCS Yy BUTIISIIL TEIUIA

~ 3aMacaeThCs KITHHOI Y (OpMI XIMIYHOI €HepTii

¥

Jiist HenuKIigHOTO  (hoTOPOCHOPHITIOBAHHS XapaKTePHi TaKi 3 MEPEUNCIICHHUX 03HAK: {

~ @JIEKTPOH 30yI’KEHO1 MOJIEKYJIU XJIOPO(DUTY MOBEPTAETHCA O HET

~ BunUIAeThest Oz BHACHIIOK POTOMI3Y BOJIU

~ He cunTe3yerbea HAJIP - Hp

¥

B nporneci yrBopennss AT® 1 HAJIP - H, B xoni poTtocuHTe3y 000B's13K0Ba HAsSBHICTb
COzi {

~ TaK

~ Hi

by

[Mukniune hotocunTeTnuHe HochOopUIIIOBaHHS 3/IIHCHIOETHCS 3a yUacCTIO: {

~ hotocucremu 1 (PC-1)

~ thotocucremu 2 (PC-1)

~ potocucrem 1 ta 2 (OC-1, OC-2)

by

VY ¢dotocuctemi-2 peakuiiiHUM LIEHTPOM € XJI0pOPii 3 MAKCUMYMOM MOTJIMHAHHS CBITJIA 3
JTIOBYKUHOIO XBHITI {

~ 450 am

~ 580 am

~ 680 M

~ 700 M

by

VY dotocucremi-1 peakiiiftHUM EHTPOM € XJI0POdia 3 MAKCUMYMOM TOTJIMHAHHS CBITJIA 3
JOBKHHOIO XBHITIM{
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~ 450 am

~ 580 am

~ 680 HM

~ 700 a™m

¥

OcHoBHUM cyOcTpaTtoM (hoToauxaHHS €: {
~ TJIF0K032

~ TJIIKOJIEBa KUCJIOTA

~ BYIUICKHCIIAN ra3

~ ¢ochoeHOMTIPOBUHOTPATHA KUCIIOTA

}

Ponw dhoToauxanHs nosArae y TOMY, IO TIPH TIIIKOJIATHOMY IIUIAXY BiAOYBa€ThCS CHHTE3:
{

~ IJIIOKO3HU

~ KHCHIO

~ CEpUHY

~ TJIIAHY

}

VY CBITJIOIIOOHHMX POCIIHH CBITJIOBE HACHYEHHS CIIOCTEPIraeThCs IpU OCBITICHHI: {

~ 5 THC. JIFOKC

~ 10-50 Tuc. mroxc

~ 60-90 Tuc. mokc

~100-120 Tuc. mroxc

}

VY nanoporeli CBITIIOBE HACHYCHHS CIIOCTEPITaeThCs MPU OCBITIICHHI: {

~ 5 THC. JTIOKC

~ 10-50 Tuc. moxc

~ 60-90 Tuc. nmokc

~100-120 Tuc. mrokc

}

VY cBitnomoouBux pocaud KT crioctepiraerscs mpu ocBiTiIeHHi: {

~ 250-300 mroxc

~ 400-800 mroxc

~ 800-2000 nmroxc

~ 2000-4000 nroxc

}

VY rineButpuBanmux pociuH KT crocrepiraerbest mpu ocBiTieHHi: {

~ 250-300 mroxc

~ 400-800 mroxc

~ 800-2000 nroxc

~ 2000-4000 nroxc

}

[IpomyckHa cCIPOMOXKHICTh (POTOCUHTETUYHOI OAMHHUIT (CBITIIOBE HACUUEHHS
(OTOCHHTE3Yy) BU3HAYAETHCS 3IaTHICTIO PEAKI[ITHOTO IEHTPY MOTIHHATH: {
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~ BYIUIEKHCIIAN ra3

~ 50 kBaHTIB cBITJa 3a 1 CeKyHay

~ YEepBOHI IPOMEHI

~ 150 xBaHTIB CcBITJIa 3a 1 cCeKyHaY

}

[Tpu HetmkIivHOMY (POChHOPHUITIOBAHHI 3a OJMH IIPOXIiJ €JICKTPOHIB YTBOPIOIOTHCS: {

~ nBi MoJiekysu ATP

~ nBi mostiekynu HAJIP - H2

~ yotupu MoJnekynu ATP 1 nei monexynu HAJIP - H2

~ gotupu MoJiekynu ATP 1 wotupu monexymn HAJIP - H2

}

[Tpu nmkimigHOMY ochOpHITIOBaHHI 32 OJHMH MPOXiJI €JICKTPOHIB YyTBOPIOIOTHCS: {

~ nBi mosiekynu ATP

~ nBi Mmojekyau HAJIP - H2

~ yotupu Mojiekynu ATP 1 nB1 monexynu HAJIP - H2

~ yotupu Mojiekyinu ATP 1 gvotupu monexyau HAJIP - H2

}

S6nyyHa KUCI0Ta MEPEHOCUTHCS A0 XJIOPOILIACTIB KIITHH OOKJIAIKH CYJIMHHOTO ITyJKa 3a
paxyHok: {

~ eHeprii COHI

~ e”eprii ATP

~ eneprii HA/IP - H2

~ €Heprii po3LIEeIIEHHS BOIU

}

®doTo muxaHHS BiOyBa€eThesA y: {

~ XJIOPOILJIACTiB

~ IIEPOKCHUCOM

~ MITOXOH/IPIH

~ pubocom

}

Teopii ximi3my nuxanas B.I [Tannagina nepenbavyae HassBHICTD CrieUMBIYHUX
OCEPEIHMKIB uxaHHs: {

~ IUXaJbHUX CYyOCTpATiB

~ MUXaJbHUX IEPEHOCHUKIB

~ IUXaJbHUX XPOMOIE€HIB

~ (PITOrOPMOHIB

}

['pyna pepmenTiB, K1 KaTadi3yloTh IEPECHECEHHSI €JIEKTPOHIB a00 BOAHIO 0€3M0CEPEIHBO
Ha KUCCHb, HA3UBAETHCS: {

~ aepoOHi JIeTiIporeHas3u

~ TepMiHAJIbHI OKCHIA3H

~ IUXaJIbHI XpOMOT'CHU

~ oKcuTpanchepazu

}
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3a 610JI0TIYHOTO OKUCJICHHS OPTaHIYHOI PEUYOBUHHU 3BIILHEHHS €HEprii BiI0OYBa€ThCS pU
okucieHHi: {

~ ByrJeno 10 CO2

~ OUIKIB 10 aMIHOKHCJIOT

~ BOJHIO JI0 BOJIU

~ Boau a0 CO2

}

VY mpotieci IUXaHHS OKUCICHHS CyOCTpaTy CYIPOBOIKYETHCS BIIICTINICHHSIM aTOMIB: {

[TUTOXpOMOKCH/1a3H1 € aKTUBHUM YYaCHUKOM €JIEKTPOHTPAHCIIOPTHOT'O JIAHLIIOTa IPOLIECY:
{

~ MUXaHHS

~ (hOTOCUHTE3Y

~ CUHTE3y OLIIKIB

~ CUHTE3Y JAET1pOreHas

¥

[Tporec akTUBYBaHHS 1 BIAMICIUICHHS BOIHIO BiJl CyOCTpaTy Ha3uBaeThes: {

~ ripaTanis

~ OKHUCJIIOBAJIbHE T1IPOr€HYBAHHS

~ NET1IpyBaHHS

~ OKHUCJIIOBAJIbHE JleaMiHyBaHHS

¥

CrpoMOKHICTh NepeaBaTh eIEKTPOHU O€3MOCePEHBO KHUCHIO Y CUCTEMI IIUTOXPOMIB
HAJIEeKUTh: {

~ LIUTOXPOMY a

~ IIUTOXpOMY b

~ LIUTOXPOMY C

~ IIUTOXPOMOKCHIa31

¥

bararocTyniHuacTuil AMXaJbHUN JAHIIOT 3a0e3Meuye po3MoAis BEIUKOI MOPIii eHeprii Ha
MEHII1, YuM : {

~ 3a11001ra€ MO>KJIMBOCTI OJJHOYACHOT'O BUALIECHHS BEJIMKOI KUIBKOCTI TEIlIa

~ NIATPUMY€E €HEPreTUYHUI OanaHc

~ 3MEHIIy€ BUTpATu cyOcTpaTa

~ OCATAETHCS OLIbII e(heKTUBHE BUKOPUCTAHHS €HEpril

¥

VYci peakuii nukity Kpedca MokHa MOAUTUTH Ha Taki etamnu: {

~ JIeKapOOKCHUITIOBAHHSI MIPOBUHOTPAIHOI KUCIOTH i aKTUBYBAHHS 3 YTBOPEHHSAM
alEeTUI~KOEH3UMY A

~ OKHCJICHHS MIPOBUHOTPAIHOT KUCIOTH
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~ perenepariisi $hochOSHOMTIPOBUHOTPATHOI KHUCIOTH

~ pereHeparilisi MaBJIeBOOITOBOI KUCIOTH

}

VY nenro3odochaTHOMY UK MOKHA BUJIJIUTH TaKl €Taru: {

~ OKHCJICHHS TJIIOKO3H

~ OKHCJICHHS MIPOBUHOTPATHOT KHCIOTH

~ pereneparlisi (HocoeHONTIPOBUHOTPATHOT KUCITOTH

~ pereHeparlisi BUXiJHOTO CyOCTpary

}

3 koxxHUM 00epToM mukiry Kpedca yrBoproerses: {

~ 6 moniekyn HAJIP-H2

~ 12 monekyn ATP

~ 12 Monexkyn riroKo3u

~ 6 monekyn OI'A 1 6 monexyn JJOAD

}

[Ipy MOBHOMY OKMCIICHH1 OJIHIET MOJIEKYJIH TJTI0K030-6-hocdary nenrozodochaTHum
IIUISIXOM YTBOPIOIOTHCS: {

~ 6 monekyn HAJIP-H2

~ 12 monexyn ATP

~ 12 MoseKy TIII0KO3U

~12 monexyn HAJIP-H2

}

['TioKCHITaTHUH UK JIOKaTi30BaHuiH y: {

~ MITOXOH/IPISIX

~ [UTOILIa3MI

~ TIIOKCHUCOMaX

~ IIEPOKCHCOMAX

}

JIBi monekynu anetTiii-CoA 0epyTh ydacTs y nukii: {

~ Kpebca

~ KannBina

~ nieHTo30dochaTHOMY

~ TJI1OKCUJIATHOMY

}

VY rimiokcunatHomy Uk anetuia-CoA BUKOPUCTOBYEThCS IS {

~ OKHCJICHHS OypINITHHOBOI KUCIOTH

~ CHHTE3Y OYpIITHHOBOI KUCIOTH

~ OKHCJIEHHS IIAaBJIEBOOITOBOI KUCIOTH

~ CHHTE3Y MIPOBUHOTPATHOI KHCIIOTH

}

OKUCIIEHHS TITFOKO3H MeHT030(h0c(haTHUM MUIIXOM BifOyBaeThes y: {

~ MITOXOH/IPISIX

~ [IATOILIA3MI

~ II1OKCHUCOMaxX
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~ TUTaCTH]IaX

¥

Tpanchopmailiist eHeprii, sika BUBUIBHIOETHCS Y Mpoliecax TUCUMUISIT, B11OYBa€ThCS
TaKUMU IUIIXaMU: {

~ (docopuiroBaHHS Ha piBHI CyOCTpaTy NMPpU OKUCIICHH] ACT1IpOreHa3aMu

~ HenukiIiyHe GochopuIroBaHHS

~ BIJIHOBJIIOBaJIbHE (hOCHOPHITIOBAHHS Y CYOMITOXOHAPIAIbHUX CUCTEMaX

~ OKHUCTIOBaIIbHE (HOChHOPIITIOBAHHS Y CYOMITOXOHIPIAIBHIX CUCTEMAX

¥

docdopumoBanns AJIP 3 yrBopenusm ATP BinOyBaerbes y porieci: {

~ BIJTHOBJICHHS pEUYOBHUHU

~ OKHUCJICHHS pEUYOBUH

~ po3Maay peuoBUHU

~ CUHTE3y pEUOBUHU

¥

OxucinoBaibHe GOCPOPUITIOBAHHS Y TUXATBHOMY JIAHIIO31 BIIOYBAETHCS 32 paXyHOK
MIOCTYIIOBOTO PYXY €leKTpoHiB Mk niepeHocHukamu ETJI. fAkmio x cunre3 ATP 3
AKUXOCh IPUYUH HEMOXKJIMBUM, TO pyX enekrpoHa no ETJI 3ynunaserscs. Lle ssuiue
Ha3UBaeThCs: {

~ IUXAJHbHUM CIPSHKCHHSIM

~ (hocHopUITIOI0UNM CIIPSKEHHSIM

~ IUXaJbHUM MIHIMYMOM

~ (haKTOPOM CHPSKCHHS

¥

AKTHUBHICTb NEHTO30(0CchHaTHOTO LIUKITY 3pOCTAE 3a: {

~ HecTaul BOJIOTH

~ nedIInTI Kajiko

~ TIOMIPHIHA OCBITJICHOCTI

~ CTapiHHI TKAHUHU

\/

N

3a nepeTBOPEHHS KHUPIB y BYTJICBOIM OKUCIICHHS )XKUPHUX KUCIIOT BiOyBaeThes y: {

~ IIEPOCKCHCOMAaX

~ chepocomax

~ TIIKOCHUCOMAaX

~ LUTOILIa3MI

}

CriBBigHOIIEHHS 00'€MIB BUIICHOTO Mij Yac IUXaHHs BYTJIEKUCIIOTO Ta3y Ta
MOTJIMHYTOTO KHCHIO HA3UBAETHCSA: {

~ Koe(]iIleHT IHTCHCUBHOCTI TMXaHHS

~ MUXAIbHUN KOe]iIieHT

~ BIJHOCHE JTUXAaHHSA

~ KOe(IIEHT CIIPSHKCHHS

}
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Binomo, 110 KUTBKICTh MOJIEKYJT BUIIJICHOTO BYTJICKHMCIIOTO Ta3y BiMOBIIA€ KUTBKOCTI
aTOMIB BYTJICIIO Y MOJIEKYJIi cyocTpary, Tomy JIK Buie 1 Oyme npu okuciaeHHi: {

~ O1JIKIB

~ )XUPIB

~ BYTJICBOJIIB

~ OpraHiYHUX KHCIIOT

¥

depmentn nukiry Kpebca stokanizoBasi y:

~ [ATOILIA3MI

~ XJIOpOTLTACTax

~ 30BHIIIHIA MeMOpaHi MITOXOHIPIiii

~ MaTPHUKCI MITOXOHIPIi

¥

3a okuciIeHHs | MOJIEKYJU TII0KO3H MEHTO030(POC(HATHUM HUIAXOM CUHTE3Y€EThCS MOJIEKYT
ATP: {

~12

~ 24

~ 36

~ 48

¥

3a po3uernieHHs 1 MoseKyJy MpoOBUHOTPaAHOI KUCIOTH y nukil Kpedca BuaiiseTbes
moutekyn CO2: {

KiHIIeBUM MPOIYKTOM IITIKOJI3Y €: {

~ TJIIKOJIeBa KUCJIOTA

~ TJII0KO03a

~ BYIJIEKUCIIAN ra3

~ MIPOBUHOTPAJ/IHA KUCIIOTA

by

KaranizyroTs npsiMe nmpruegHaHHS KHCHIO 10 MOJICKYJIH JUXAJIbHOTO CyOCcTpaTy 3
YTBOPEHHSIM OpPraHiYHUX MepekuciB hepmenTu: {

~ IUTOXPOMOKCH/Ta31

~ OKCUTEHA31

~ IATOXPOMH

~ JeT1ApOreHasu

¥

VY mporeci riaikoinizy ATP yrBoproeTsest Ha aiisuii: {

~ TJII0K03a > TIII0K030-6-hocdar

~ IMI0K030-6-hocdat > hpykTo30-6-hocdar

~ 1,3-nudocdorminepinoBa kucnora > 3-pocdorminepiHoBa KUCIOTA
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~ ¢ochoeHOMTIPOBUHOTPATHA KUCJIOTA > €HOJIMTIPOBUHOTPAIHA KUCIOTA

¥

CriJIbHAM JIJIS IPOLIECiB (POTOCHHTE3Y 1 AMXaHHS €: {

~ yrBopeHHs1 ATP

~ YTBOPEHHS TIIOKO3U

~ y4acTh MOJIEKYJ BOAH

~ Yy4acCTh MOJIEKYJ KUCHIO

¥

[ToctauanHs eneprii 1y1s1 BIAHOBICHHS MOJEKYJ (PEPMEHTIB, IS MiITPUMAHHS 10HHUX
TPaII€HTIB Y KJIITHHI, TPAHCIIOPTY PEUOBHH 3I[IHCHIOETHCS 3aB/ISIKU TUXAHHIO: {

~ pocty

~ PO3BUTKY

~ TMATPUMKH

~ 3aIacaHHs

by

VY mporeci AuxaHHs pKkepenoM eneprii st cuatedy ATP ciyxuts: {

~ €Hepris COHTYHUX MTPOMEHIB

~ €HEprisl OKUCIIOBAHHS OPraHIYHUX PEYOBUH

~ €HEeprisl OKUCIIOBAHHS HEOPTaHIYHUX PEUOBUH

~ €HEeprisl OKUCIIOBAaHHS BOJIU

¥

JInst ctumynsinli O1IbII pAHHBOTO, PSICHOTO 1 TPUBAJIOTO IBITIHHS Y KaMeJllid 3aCTOCOBYIOTh
00pOOKY PEeryIsaTopoM pocTy Kiacy: {

~ ayKCHHIB

~ ri0epeniHiB

~ [IUTOKIHIHIB

~ abCIM30BY KUCIIOTY

¥

JIJ1s CTUMYJTIOBAHHSI POCTY Y BUCOTY CISIHIIIB Y PO3CaIHUKAX 3aCTOCOBYIOTh OOPOOKY
PEryJsaTopoM pocTy Kiacy: {

~ ayKCUHIB

~ ribepeniHiB

~ [IATOKIHIHIB

~ abCLIM30BY KUCIIOTY

by

VY ni1010BUX 1 IEKOPATUBHUX JIEPEB YACTO HA BaMHSIHUX a00 MIIIAHUX TPyHTaX
CIIOCTEPITa€ThCSI IEIIUT MIKpOETeMEHTIB: {

~ a3oTy, ¢ocdopy, Kaiito

~ MarHito, MaHTraHy, MOJIi0JIeHy

~ 3aJ1i3a, IMHKY, M1l Ta 60py

~ cpibusa, MUII'AKY, PTYTI

by

HacinHs Takux nepeBHUX MOPIJ, SIK TUC, TOIOJS, UTbM, BepOa, 1y0, Oepe3a 1 KIHChKUN
KallITaH, HeJAOBroOBIYHE BHACTIIOK: {
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~ BHCOKOTO BMICTY BOJH

~ BUCOKO1 KOHIIEHTpAIllli €THUJICHY

~ BHCOKOI KOHIICHTpaIlil ayKCHHIB

~ HAJIUIIIKOBOT'O0 MiHEPaJILHOTO yA00pEHHS

}

Hacinns gyriacii npopocTae 3a yMoB: {

~ KOPOTKOT'O CBITJIOBOTO JTHS

~ JIOBIOT'0 CBITJIOBOT'O JHS

~ HE 3aJIKHO BiJl JOBXKHUHH (POTOTIEPIOTY

}

Sk BiIOMO, 3aMOYyBaHHS HACIHHS MPOTATOM KUJIBKOX TOJIMH MPUCKOPIOE MPOPOCTAHHS,
aJie TpUBaJie 3aMOYyBaHHS 1HAYKYE MOIIKOKEHHS 1 BTpATy KHUTTE31aTHOCTI HACIHHS
OaraTpox BuAIB. Lle BinOyBaeThCsA, TOJTOBHUM YHHOM, BHACIIIOK: {

~ YIIKOJKEHHS ITAaTOT€HHOI0 MiKpo]II0poro

~ 3MEHIIICHHS KOHIIEHTpAIlli Ta JOCTYIMHOCTI PO3YMHEHOTO KUCHIO

~ HecTayl eJIEMEHTIB MIHEPAJIbHOTO KUBJICHHS

~ HM3bKOI akTHBaIlli HepMEeHTIB

}

Crniokiii HaciHHS, TTOB'SI3aHUM 3 BIACTUBOCTSIMHU 000JIOHOK,0COOJIMBO XapaKTEPHUH IS
HACIHHS POCIIMH ciMelicTBa Leguminosae, Takux, sik O1a akarfis, TJIeIudis,
MOSICHIOETHCS: {

~ HEMPOHUKHICTIO HACIHHUX 00O0JIOHOK JIsl BOAU Ta KUCHIO

~ HETPOHUKHICTIO JUTS BOJIH, aJie MPOHUKHOCTI /TSI KHCHIO

~ HEMPOHUKHICTIO JIJIsl KUCHIO, aJie MPOHUKHOCTI JJI1 BOJIU

~ BUCOKOIO KOHIICHTpAIli€.a0CIIU30BO1 KUCIOTH

}

He nepenocsTh 3aTIHEHHS 1 MOKYTh POCTH JIMIIIE Ha COHIN Taki BUAM: {

~ TCyra KaHaJIChbKa 1 3aXiJHa

~ OCHKa, TIOJIbIIaHHE JIePEBO, Oepe3n,COCHU

~ OyK, KJIEH, JIepeH

}

CyTT€eB1 OMIKOKEHHS 1 BIIMUPAHHS Ha3eMHUX alMKaJIbHUX MEPUCTEM 3yMOBIIIOE
HecTaua eneMenTa: {

~ a30Ty

~ bocdopy

~ MarHiIo

~ Oopy

}

be3 3MiH Baru abo po3MipiB KIITHH MOXKYTb MPOXOJUTH €Talu pocTy: {
~ eMOpioHATBHUI

~ PO3TATYBaHHS

~ BHYTPINIHBOI AU epeHItaIii

~ 30BHINIHBOI AU epeHITiaIii

}
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B oHTOreH31 BUAUIAIOTH Taki OCHOBHI mporecH: {

~ PICT, pO3BUTOK, CTAPIHHS Ta OMOJIOIKCHHS

~ PICT 1 PO3BUTOK

~ eMOpioHaIBHUMN, PO3TATYBAaHHS, BHYTPIIIHKOI ArdepeHIiarii

}

Po3TsaryBaHHsS 000JIOHKH KIIITHH aKTUBYE: {

~ ayKCHUH

~ ribepemnin

~ MATOKIHIH

~ abcIu30Ba KHUCIIOTa

}

BrnuBarots Ha siepHuil anapat, akTUBYIOTh MO KIITHH, IEPEMIIIYIOThCS Yy POCIHHI
OasureranbHO pitoropmonu: {

~ ayKCHUH

~ ridepeniH

~ [UTOKIHIH

~ a0cIM30Ba KUCIIOTA

}

CTUMYIIOIOTh BET€TaTUBHUHN PICT, aKTUBYIOUYH MIPOIIECH PO3TATYBAHHS 1 TOJILTY KJIITHH,
MIPUCKOPIOIOTH MPOPOCTAHHS HACIHHS, IHAYKYIOTh IIBITIHHS (PiTOrOpMOHU: {

~ ayKCUH

~ ri0epeliiH

~ [IUTOKIHIH

~ a0cImM30Ba KUCIIOTa

}

bepyTb y4acTh y 1HAYKIIT IUJIEHHS KJITUH, CTUMYJIIOIOTh PICT KJIITUH JIUCTKA,
aKTHBI3YIOTh IIpOIecH audepeHIiali XJopoIiacTiB, 3aTPUMYIOTh CTapiHHS
bitoropmMoHnu: {

~ ayKCHH

~ ribepeniH

~ [UTOKIHIH

~ a0cIM30Ba KUCIIOTA

}

3MilyoTh GOpMyBaHHS r'eHEpATUBHUX OPraHiiB y 01K YTBOPEHHS KIHOUYMX KBITIB
¢itoropmonu: {

~ ribepenin

~ [IUTOKIHIH

~ a0bCIIM30Ba KUCI0TA

~ €TUJIEH

}

Mexanizmu, oB’si3aHi 3 HOBOyTBOpeHHIM HykieiHoBux kucioT (JJHK 1 PHK),
O6iocuHTE30M O1TKIB-(EepPMEHTIB 1 (HITOrOPMOHIB BiIOYBaIOTHCS M1 Yac a3 pocTy: {

~ jor-a3u

~ nar-dasu
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~ YIOBUTBHEHOTO POCTY

~ cTarioHapHoi $a3u

}

AKTUBHUH PICT KJIITUH PO3TIATYBaHHSM; MOSIBA HOBUX TKaHWH, OpraHiB, 301JIbIIEHHS 1X
po3MipiB BiAOyBarOThCs i vac dazu pocty: {

~ jior-a3u

~ nar-dazu

~ YIIOBUTBHEHOTO POCTY

~ cTarfioHapHoi ¢a3u

}

Pict 3aBepuryeThes, HAKOMMYIYIOTHCS PEYOBUHM - iHTiOITOpH Tig Yac das3u pocty: {

~ qior-azu

~ nar-gasu

~ YIOBUIBHEHOTO POCTY

~ cTaIfioHapHoi ¢da3u

}

SxicHi ¢izionoriyHi, 610XiMiuH1 1 MOPQOJIOTIYHI 3MIHH, SIKI B1I0YBAIOTHCS MPU
HOBOYTBOPEHHI €JIEMEHTIB CTPYKTYpPH OpPraHi3My Ha3HBarOThCS: {

~ poCcTOM

~ PO3BUTKOM

~ OHTOT'€HE30M

~ )KUTTEBUM ITUKIOM

}

HoBoyTBOpEHHS €IEMEHTIB CTPYKTYPH, 301TbIIEHHS pO3MIPiB a00 Macu POCIHHU
Ha3MBaIOThCA: {

~ pocToM

~ PO3BUTKOM

~ OHTOTI'CHE30M

~ JKUTTEBUM IIMKIJIOM

}

bynb-ska BereraTBHA KIIITHHA Y CBOEMY I'€HOMI Ma€ MOBHY 1H(GOPMAIIII0 ITPO PO3BUTOK
YChOTO OpPTaHi3MYy 1 3a IEBHUX YMOB MOJKE JIaTH MTOYaTOK (DOPMYBAHHIO THX UM
IHIIIUX OpraHiB a0o0 IIJIOT POCIMHH, TOOTO KJIITUHH MAalOTh BJIACTUBICTD: {

~ TeTepo3UCy

~ nudepeHuiarii

~ TOTUINOTEHTHOCTI

}

CtumyIrOBaHHS TIPOIIECIB I03p1BaHHS, TAIbMYBaHHS MPOIIECIB MOy KIITHH, 3MIIICHHS
dbopmyBaHHS CTaTi y )KiHOUMH Oik 3a6e3meuye hiTOropMoH: {

~ ribepenin

~ ILUTOKIHIH

~ a0cIM30Ba KUCI0TA

~ €THJICH
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}

OCHOBHHUM MICIIEM CUHTE3Y I HAKOTIMYCHHS a0CIIU30BOI KUCIIOTH €: {

~ amikajibHa YacTUHa cTebia

~ JINCTKU

~ KOpEHi

s

Haii01s1b111 IHTEHCUBHI POCTOBI MPOIECH Y XOJOAOCTIMKUX BHUJIIB POCIIMH BiOYBAIOTHCS
npu Temreparypi: {

~0-15°C

~ 15-24°C

~ 25-30°C

~ 31-40°C

b

MiHiMallbHI TEMITEPATYPH TSl POCTY TETUIOMIOOHUX BHJIIB POCIHH: {

~0-5°C

~5-10°C

~10-15°C

~15-20°C

¥

3MiHHU TPOIIECIB POCTY 1 PO3BUTKY, 3aJIC)KHO BiJ TPUBAJIOCTI JTHS 1 HOYI, HA3UBAIOTh: {

~ (poTOIEPIOAUIMOM

~ (pOTOTPOMI3ZMOM

~ 010JIOTIYHUM PUTMOM

b

MaxkcumainsHy (GOTOTNEPIOTUYHY YYTIHBICTh MAtOTh: {

~ KBITKH

~ JINCTKU

~ crebina

~ KOpEHi

by

VY peryisiii reoTpomni3My y KIITHHAX KIHUMKA KOpeHs OepyTh y4acTh: {

~ Kparut ojii

~ OLJIKOBI 3epHa

~ KpOXMaJibH1 3epHa

~ KPUCTAJIM MIHEPAJIbHUX COJIEH

b

3a knacudikarriero CKpUIMUUHCHKOTO BIACHE KHUTTS POCIUHM I11€ MPOJOBKYETHCS, ajie
3JIaTHICTH JI0 BIATBOPEHHS HAIIIAJIKIB BTPAYA€ThCS, PICT MaiyKe HE BUSIBIIIETHCS Y
dazi{

~ eMOpioHaIBHIN

~ BIPT1HUIPHO~FOBEHIJIBHIN

~ TeHEepaTUBHIN

~ CEHUIbHII

}
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3a knacugikamiero Kynepman ®.M. po3BUTOK naroHa 3 NepBUHHOT OPYHBKH 3apOjKa
HACIHHA 1 Ta3yIIHUX OPYHBOK CKJIAIAETHCS €TaIliB OPraHOT€HE3Y, AKUX HATIIY€EThCS:
{

~4

~8

~12

~ 16

by

VY npupoaHUX yMOBaxX Ha MEPIIiid CTa il pO3BUTKY MPOBiTHA PO HATCKUTH: {

~ TeMmeparypHomy (hakTopy

~ IHTEHCUBHOCTI CBiTJIa

~ SIKICHOMY CKJIaJly CBITJIa

~ TPUBAJIOCTI AHS 2060 HOUI

by

VY npupoaHUX yMOBaxX Ha JAPYTii cTajaii pO3BUTKY MPOBiIHA POJIb HAICKUTH: {

~ TeMIeparypHomy (akTopy

~ IHTEHCUBHOCTI CBITJIa

~ SIKICHOMY CKJIaJy CBITJIa

~ TPUBAJIOCTI AHS a00 HOUI

by

VY npupoaHUX yMOBaxX Ha TPETii cTajii pO3BUTKY MPOBIIHA POJIb HANEKUTH: {

~ TeMIiepaTypHoMy pakTopy

~ IHTEHCUBHOCTI CBiTJIa

~ SIKICHOMY CKJIaJy CBITJIa

~ TPUBAJIOCTI AHS a0 HOUI

by

VY npupoaHUX yMOBaX Ha YETBEPTIiH CTAil pO3BUTKY MPOBIIHA POJIb HANCKHUTH: {

~ TeMneparypHomy (axkTopy

~ IHTEHCUBHOCTI CBITJIa

~ SIKICHOMY CKJIaJy CBITJIa

~ TPUBAJIOCTI AHS a00 HOYI

¥

31aTHICTh POCJIMH BUTPUMYBATU HU3bKI O3uTUBHI Temneparypu Big 0 go 10 oC
Ha3MBaEThCs: {

~ aJIanTalicro

~ MOPO30CTIHKICTIO

~ XOJOJOCTIMKICTIO

~ 3UMOCTINKICTIO

¥

Temrmeparypa, npH SKiil MPUIHHAIOTHCSA aKTHBHI POCTOBI MPOIIECH, HA3UBAETHCS: {

~ KOMIIEHCALIHHOIO TOYKOIO

~ MiHIMaJIbHOIO

~ TeMIiepaTypHHU MIHIMyM

~ O10JIOT1YHUHN HYJTb
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}

3/aTHICTh BATPUMYBATH HU3bKI HETATHBHI TEMIIEPATypU HA3UBAEThCS: {

~ aJIanTallero

~ MOPO3OCTIHKICTIO

~ XOJIOOOCTIHAKICTIO

~ 3UMOCTIHKICTIO

¥

[Tpuanaa 3arubeni pocauH BiJ MOPO3Y MOJIATAE Y: {

~ KOaryJisiii O17KiB IPOTOIIACTY

~ TJIBUIIEHHS TYCTUHH [IUTOIIJIA3MH,

~ Je30praHizaiiii 0OMiHy HyKJIETHOBUX KUCJIOT, OLJIKIB

~ (G13U4HIN A1l KpUCTaTIB JIbOAY Ha KIITHUHHI CTPYKTYpHU

ks

HeratuBHa i HU3bKUX TUTFOCOBUX TEMIIEpATyp Ha POCIUHHM mojisirae y: {

~ KOaryJjsiii OUIKIB MPOTOILJIACTY

~ MIABUIIECHHS TYCTUHU IIUTOTIa3MHU,

~ ne3opranizaiiii 0OMiHy HYKJIETHOBUX KHUCIIOT, OLTKIB

~ (13u4HIi 11 KpUCTAJIB JTHOAY Ha KIITUHHI CTPYKTYPHU

¥

31aTHICTh POCIIMH MPOTUCTOATUA KOMILIEKCY HECTIPUSTIMBUX (PaKTOPiB HABKOJIUIITHHOTO
CepE/IOBHINA Y 3WMOBUH TEpioT Ha3MBAETHCS: {

~ aJIanTalliecro

~ MOPO30CTIHKICTIO

~ XOJOJOCTIMKICTIO

~ 3UMOCTIHKICTIO

¥

ConeHakonu4yBaJibHI POCIUHU 3 M'SICUCTUMU CTEOJIaMHU 1 TUCTKAMHU, KIIITUHU SIKUX
XapaKTEPHU3YIOTHCS Jy>KE€ BUCOKUM OCMOTUYHUM TOTEHIIAJIOM, 1110 TIEPEBUIILYE
OCMOTHYHHI TIOTEHIIIaJl IPYHTOBOT'O PO3YHMHY, HA3UBAIOTHCS: {

~ eBrajioitu

~ KpuHOTaIo(piTu

~ raikoranoditu

¥

ConeHenpoHUKHI POCIHUHHU, Y IKUX COJICTTPOHUKHICTD KPi3b IUTOIIA3MY KIITHH JTyKE
HE3HAYHA, HA3UBAIOThHCA: {

~ eBrajioitu

~ KpUHOTrajsoQpitu

~ raikoranoditu

¥

ConeBUIUISI0OY] POCIMHHY, 1[0 MAIOTh CIELiadbHI MiXyp4acTi BOJOCKH Ha JIUCTKAX, Y TKUX
HAKOMMYYIOTHCS COJIl , HA3UBAIOTHCS: {

~ eBrajioitu

~ KpuHOTaIo(piTH

~ raikoranoditu
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}

3MIHHU MOJIOKEHHS OPTaHiB y 3aKPIIJICHUX Y TPYHT1 POCIIUH, SIK1 BUKIMKAIOTHCS
OJIHOCTOPOHHBOIO JII€I0 30BHIIIHBOTO TOJIpa3HUKA, HA3UBAIOTHCS: {

~ HaCTIi

~ TPOII3MH

~ TaKCUCHU

¥

CrpsiMOBaHi pyXu BChOTO OPraHi3My, sIKi BUKJIUKAIOTHCSI OAHOCTOPOHHBOIO €0
30BHIITHBOTO TOJIpa3HUKA, HA3UBAIOTHCA: {

~ HacTil

~ TPOMi3MHU

~ TaKCHUCH

¥

He moB'si3aHi 3 pocTOBUMHU Tpoliecamu Taki pyxu: {

~ HacTil

~ TPOMi3MHU

~ TaKCUCHU

¥

Eminacrii o6ymoBiieHi: {

~ MIBUIIAM POCTOM KJIITUH Ha MOP(OJIOTIYHO HIKHIM YaCTHHI OpraHa

~ OJIHAKOBHM POCTOM KJIITHH OpraHa y 01K 30BHIIIHBOIO MMOApPa3HUKA

~ IIBUALIKUM POCTOM KJIITUH Ha MOP(OJOTIYHO BEPXHIA YACTUHI OpraHa

¥

['imonacTii o0ymoBJeHi: {

~ MIBUJIIIUM POCTOM KJIITHH Ha MOP(OJIOTIUHO BEpXHINA YaCTUHI OpraHa

~ OJIHAKOBUM POCTOM KJIITHH OpraHa y 01K 30BHIIIHBOTO MOJIpa3HUKa

~ MIBUIIAM POCTOM KJIITUH Ha MOP(OJIOTIYHO HIKHIM YaCTHHI OpraHa

¥

Pyxu ys0BIrOBaHHS Yy KOMaxOiJHUX POCIUH HalekaTh 10: {

~ TYPrOpHUX PYyXIB

~ POCTOBUX PYXIiB

~ TaKCHUCIB

by

MexaHi4He MOMIKO/PKEHHS BOJJOHEIPOHUKHHX TIOKPUBIB HACIHHS Ha3UBA€EThCS: {

~ ckapuQikais

~ cTpatudikais

~ 0apOOTyBaHHS

¥

Tepmiuna 00poOKa HACIHHS 3 METOIO BUBEJICHHS HOT0 31 CTaHy CITOKOIO Ha3uBa€eThes: {

~ ckapudikaris

~ cTpatudikaris

~ 6apOoTyBaHHS

}
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BurpumyBaHHs HaciHHA y BOJI, sIKA TIOCTIHHO aepPY€ETHCS KUCHEM YU MOBITPSM, 3 METOIO
BUBEJICHHSI MO0 31 CTaHy CIIOKOIO Ha3UBAETHCS: {

~ ckapudikaris

~ cTpatudikaris

~ 0apOOTyBaHHS

¥

31aTHICTh 010JI0TTYHUX CUCTEM MPOTUCTOSATH 3MiHaM 130€epiratu BiIHOCHY HE3MIHHICTb
OyZI0BU Ta BIACTHBOCTEH Ha3UBAETHCA: {

~ CTpecoBa CTINKICTh

~ TOMEOCTa3

~ TCHETUYHA aJlamTaIlis

¥

SIK KpiOMpPOTEKTOPH y POCIIHHI OCHOBHY POJIb BiIrparoTh: {

~ OUIKH

~ KUPH

~ BYTJICBOJHU

~ MIHEpaJbH1 PEUOBUHU

¥

J10 ’KapOCTIMKUX POCIIMH BIIHOCITHCS: {

~ 1iaHo0aKTepii

~ CYKYJICHTH

~ kcepoiTu

~ Me30(]iTu

¥

Jiist pocauH OLIbIIT HEOE3MEUHOIO € mocyxa: {

~ atMoc(epHa

~ I'pyHTOBa

~ abcomoTHA

¥

3a 3aKOHOM SIPYCHOCTI 3€JIEHCHKOT0 KCepoMOpdh13M OUTBIION MIPOIO MPOSBISETHCS HA
aucTkax: {

~ BEPXHIX

~ cepeaHix

~ HIDKHIX

b

3MEHIIIEHHS PO3MipiB JTUCTKOBUX TUIACTUHOK Ta KJIITUH, 30UTBIIEHHS KUTBKOCTI TTPOJIUXIB
Ta CUCTEMH YKWIIKYBAHHS BJIACTHBE pOoCIHHAM: {

~Tirpogitam

~ me3o(itam

~ Kcepoditam

¥

dizionoriyHa HEPIBHOMIPHICTb, IKa BUHUKAE HA MMPOTHJICKHUX KIHISAX OPTaHI3My YH
NPOTHJISKHUX OOKax opraHa Ta HOTO YaCTHH Ha3UBAE€ThCS: {

~ KOPEJISIIIist
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~ TIPOCTOPOBA OpIEHTAITIsS

~ TOJISIPHICTh

~ TaKCUCH

~ TPOMi3MHU

}

[Tepexomy 10 cTaHy MIMOOKOTO CIIOKOIO POCIIHMH CIIPHSIE MTOCHICHUI cuHTE3: {

~ ayKCHHIB

~ ribepemniHiB

~ MATOKIHIHIB

~ a0CIIM30BO1 KHUCIIOTH

}

VY Monoaux opraHax, sKi He 3aBEepIIWIIN CBil PiCT HAWOUIBIIE HAKOTMYYETHCS: {

~ ayKCUHIB

~ ridepeiHiB

~ [IUTOKIHIHIB

~ abCIM30BOT KHUCIIOTH

}

SIBHIIIE TOTUITOTEHTHOCTI 3a0€3MeuyeThes: {

~ nudepeHITiaJbpHO aKTHBHICTIO TeHIB

~ YMOBaMH 30BHIIIHBOTO CEPEJTOBUIIA

~ BOJOIO

}

31aTHICTh POCIIMH Ta TXHIX OpraHiB nepeOyBaTH y CTaHi CIIOKO0, 1ie: {

~ CIOC10 HAKOMMYEHHS MTOKUBHUX PEUYOBUH

~ CIOC10 PO3MHOXKEHHS

~ II€ MPUCTOCYBAHHS SKE TOTIOMAara€ BUTPUMYBATH HECTIPUATIIMBI IS KUTTEMISUTBHOCTI
YMOBU

}

['muboxuit cCrioKiy 3yMOBJICHUH {

~ MOP(}OJOTIYHOIO HE3PLITICTIO 3apO/IKa, HASBHICTIO 1HT101TOPIB, HEMPOHUKHICTIO
HACIHHEBOI 00OJIOHKH 11 BOJIM, Ta3lB

~ BIJICYTHICTIO 30BHIIIIHIX YMOB ONTUMAJLHUX JIJISI POCTY

¥

Jiis ctpatudikaiii npoBoasiTh: {

~ (p13UYHI MOIIKOAKEHHSI HACIHHEBOI 00O0JIOHKHU

~ 30epiraroTh ioro 3a HU3bkUX Temnepatryp (Bix 0 10-5 °C) y cyMilli IpyHTY 3 TICKOM a0o
TOpPOM MPOTIATOM MEBHOTO MPOMDKKY Hacy.

¥

JIJist cTUMYJIALT BKOPIHEHHS JKHBIIIB 3aCTOCOBYIOTh: {
~ ayKCHUHHU

~ [MATOKIHIHU

~ ribepemian

~ abcu3nHu

~ €TUJIEH
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}

S-noniona kpuBa Cakca xapakTtepusye: {

~ picT

~ PO3BUTOK

~ eTaly OHTOTCHE3Yy

~ 3pOCTaHHS IHTEHCUBHOCTI JUXaHHS MPHU 30UIbIICHH] TEMIIEpaTypH
}

3a HecTayl KUCHIO aKTUBYIOTHCS TaKi MPOIECH JUXaHHS: {

~ ki Kpebca

~ OpoaiHHS

~ [JIKOJII3

~ OpOaiHHS Ta TIIKOTI3

~ rikoi3 Ta ki Kpebca

}

Haii6i1p11010 iHTEHCHBHICTIO TUXAaHHS XapaKTePU3YIOThCs: {
~ 103piBar0yi II0aU

~ CTapi TKAHUHU

~ pOCTy4i TKAaHUHU

~ 3amacaroyl TKaHUHU
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