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Beryn

[Iporpama HaB4anmpHOI JUCHMILUTIHM  «@DI310JI0TiI  POCIHUH»  CKJIaJeHa
BIJIMOBIAHO JIO OCBITHRO-TIpodeciiiHoi mporpamu creriaabHocTi 202 «3axuct 1
KapaHTUH POCIUHY.

IIpenmeTomMm BHBYCHHS HaBYAJIbHOI JIUCHMILUTIHU «®DI1310JIOTISI POCIUH» €
3aKOHOMIPHOCTI KHUTTS, POCTY 1 PO3BUTKY POCIIMH Y 3B 53Ky 3 YMOBaMHU iX iICHYBaHHS,
OCOOJMMBOCTSIMH  XIMIYHOTO CKJaay Ta OIlOXIMIYHMMH TMIpolecaMH, fKi B HHX
BiJI0YBaIOTHCH.

Mixknucuuniinapui 38’a3ku: HaBuanbHa gucuuIIiiHa € MAIPyHTSIM 1715 Oa-
raTbOX HaBYAJbHUX JUCIUILIIH MporpaMu miarotoBku 3BO ocBiTHROTO piBHA «baka-
JaBp», TAKUX K POCIMHHMIITBO, arpOXiMis, T€HETHKA, (DITOMATONOTIs, IHTErPOBaHUI
3aXMCT pocnuH. HaBuanpHa JUCIUTIUIIHA, SK MTPABUJIO, BUBYAETHCSA HA JPYrOMYy Kypci
OakanaBpaTy. ba3oBUMM 3HAHHSMU MOXKYTh OyTH 3HaHHS, 3700yTi IPU BUBYEHHI Ta-
KUX JUCIUIUIIH, SK OOTaHiKa, €KOJIOTIs, O10XIMis.

1. MeTa Ta 3aBaaHHA HABYAJIbHOI JHCIUILIIHHA

1.1 Metoro BUKIAMaHHS HaBUYaJbHOI JUCHUIUTIHU «Di3i00riss pPOCIuH» €
dbopMyBaHHS y 3100yBadiB BHINOi OCBITH 0a30BHX 3HaHb 3 MPOOJIEM B3aEMOIT
POCIIMHUA 1 HABKOJUIIHHOTO CEPENOBUINA, HEOOXITHUX JUISI TPUUHATTS PIIICHb Y
MoAaJbIIN TpodeciitHiil AISUTBHOCTI.

1.2 OcHOBHMMM 3aBAaHHSMHM OMNaHyBaHHS HABUAJIbHOI JUCIUIUIIHU
«®D1i310510T11 POCITUH» € BHUBYEHHS CYTHOCTI Ta OCHOBHHMX IOHSTH 1 IMPUHIUIIB
O10XIMIYHUX MPOILIECIB, AKI BIJOYBAIOTHCA B POCIMHHOMY OpPraHi3Mi MijJ BILUTUBOM
HABKOJIUIITHBOTO CEPEIOBUIIA 1 MOKIIMBOCTI YIPABIIHHS HUMH.

1.3 3rigHo 3 BUMOTraMH OCBITHBO-TIpO(eCiitHOT TporpamMu y 3100yBayviB BUIIOL
OCBITH Mae OyTH c()OpMOBaHI HACTYIIHI €IEMEHTH KOMIIETEHTHOCTI!

- 3a2a/1bHi KOMNEemeHmHocmi

- 371aTHICTh JI0 aOCTPAKTHOT'O MHUCJICHHS, aHaJIi3y Ta CHHTE3Y;

- 3HaHHA Ta PO3YMIHHS TPEIAMETHOI 00JlacTi Ta PO3yMiHHS TpodeciitHoi
JUSITBHOCTI;

- 3JIaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlisX;

- 3JIATHICTH JIO TIOIIIYKY, OOpOOJIEHHS Ta aHali3y iH(pOpMallii 3 pi3HUX HKEPEIT;

- IparHeHHs 10 30epeKeHHsT HaBKOJIUIITHHOTO CEPEIOBUIIA;

- haxoei komnemenmuocmi

- YMIHHS 3aCTOCOBYBaTHM 3HAHHS Ta PO3yMIHHA (Pi310JIOTIYHUX MPOLIECIB
CITbCBKOTOCTIONAPCHKUX POCIHWH IS PO3B’SI3aHHS BHPOOHMYMX TEXHOJIOTTYHHX
3ajad,

- HaBUYKM OI[IHIOBaHHS, 1HTEpIpeTalli i CUHTEe3y TEOpEeTUYHOI 1H(popMallii
Ta MPAKTUYHUX, BUPOOHUYHUX 1 JOCTITHUX JTAaHUX B TATY35X CLUTBCHKOTOCIOIAP CHhKOTO
BUPOOHMIITBA,;

- YMIHHS HayKOBO-OOTPYHTOBaHO BHKOPHCTOBYBATH JOOpHBa Ta 3acoom
3aXHUCTy POCIHH, 3 YpaxXyBaHHAM iXHIX XIMIYHMX 1 (DI3MYHMX BIACTUBOCTEH Ta
BIUTMBY Ha HABKOJIUIITHE CEPEIOBUIIIC;

- BMITH 3aCTOCOBYBaTH (paxOBI KOMIIETEHTHOCTI, 00 NpeTeHAyBaTh Ha
NEPBUHHI MOCAN 3 arPOHOMIUHUX CIIeL1aTbHOCTEH.



Ilpozpamni pesynomamu naguanns

- 3JaTHICTh JICMOHCTPYBATH 3HaHHS 1 pO3yMiHHS OOTaHIKH, MIKPOO10JIOTii,
IreHeTHUKH, (1310J0Tii POCIUH Ta €KOJIOTii B 00Cs31, HEOOXITHOMY JJIi OCBOEHHS
3arajibHO- Ta CIIeIiani30BaHo- NMPOodeCIHUX AUCITUTLIIH;

- BJIOCKOHAJIIOBATH 3HAHHS 1 HABUYKH 32 JIONTIOMOTOIO JJOBIJKOBOT Ta
HOPMAaTHUBHOI JIITepaTypH, BIAMOBIIHOT JOKYMEHTAIIi1 /ISl BUPIIIEHHS BUPOOHUYMX
3aBJIaHb, MTOB’3aHUX 3 MPODECIHHOIO ISUTHHICTIO

3HaunnA:

» (izionoriuHuX (QYHKINH KIITHHA B METa00JIi3Mi POCIIMHHOTO OPTaHi3MY;

» B3a€MO3B’SI3Ky MK Pi3HUMH (i310JIOTTYHIUMHU Ta O10XIMIYHUMU MPOLIECAMH,
Ta IXHBOIO POJIb Y JKUTTI POCIMH Ta NUISXIB iX PEryJlOBaHHS B OHTOT€HE31 3 METOIO
M1JIBUIICHHS BPOXKAWHOCTI Ta MOKPAIICHHS SIKOCT1 MPOYKIIIT;

» NUISIXIB  IMJBHIICHHS C(QEKTUBHOCTI BUKOPHUCTAaHHS KIIMAaTHYHHX Ta
IPYHTOBUX PECYPCIB 3€JIEHUMHU POCIMHAMH B arpo(iTOIEHO31;

» (hi310JI0T1UHUX HUIAXIB 3aXMCTy POCIHH BiJ 10HI3yI0UOi pafiamii, a TaKoX
Bl 3a0pylnHEHHs aTtMocdepH, TPYHTY. 1 BOAM MPOMUCIOBUMH BIIXOAAMH,
HEpallOHAIbHUM BHUKOPUCTAHHSM JOOpPHUB, MECTULUAIB, (PI310JIOTTUHO AKTUBHUX
PEYOBHUH TOUIO.;

» (i310JIOTIYHUX OCHOBU CeEJIEKIi pOCIMH Ta OiOXIMIYHHUX TEeCTepiB
MPOTHO3YBaHHA 010JIOTTYHUX BIACTUBOCTEHN MOCIBHOTO MaTepiany;

» ONTUMAJBHUX 3HA4YeHb OCHOBHUX OiOXiMiYHMX 1 (iTromMeTpruuHuX
MOKa3HUKIB OKPEMOi POCIMHHM Ta MOCIBY 3arajom (arpo(iToleHo3y) B KOHKpPETHI
eTany opraHoreHesy ado ¢asu pocTy i pO3BUTKY OCHOBHHUX ClLILCHKOTOCIOAAPCHKUX
KyJbTYD,

» YMOB €(EeKTUBHOTO BUKOPUCTaHHS (DaKTOPIB POCTY 1 PO3BHUTKY POCIHH
(cBiTna, Temia, BOAM, MOBITPS, MIHEpPAIbHUX CIOJYK) Ta 3aco0iB YNpaBIiHHSA
MPOIYKUIMHUM TpouecoM (OpMyBaHHS BPOKAI0, BPaXOBYIOUM KOHKPETHI pecypcH
rOCIO0JIapCTBa;.

» (i310JIOTIYHUX OCHOB O10TEXHOJIOTIT B POCIIMHHHUIITBI.

Bminna:

» OIliHIOBaTH (Pi310JIOTIYHUN CTaH POCIMH 1 CTBOPIOBATH BCi YMOBH IS
YCHIIIHOTO iX POCTY, PO3BUTKY Ta (JOpMyBaHHS MaKCUMaIbHO MOKIIMBOTO BpOXKaro i
SKOCT1 MPOAYKIIIT 32 KOHKPETHUX YMOB I'OCTIOJIAPCTBA;

» CTBOPIOBATH CTPYKTYpH30BaHi 0a3n JaHUX Oi0XIMIYHUX 1 (PITOMETPHUHUX
MOKa3HUKIB MOCIBIB OCHOBHUX CLIILCHKOTOCIOJAPCHKUX KYIbTYD;

» BU3HAYaTH OCHOBHI OioXiMiuHI 1 (DITOMETpUYHI TOKAa3HUKU OKpPEMOi
POCIIMHU 1 TIOCIBY 3arajioM, a TaKOX TPaJleHT JIMITYIOUHMX (PaKTOpiB iX pOCTY 1
PO3BUTKY;

» pO3pOOIIATH 3aX0U 1 BU3HAYATH 3aCO0M ONTHUMI3allii yMOB BUKOPHUCTAHHS
pociiiHaMH (PaKTOPiB iX KUTTS Ta peCypciB rocrnoaapcTa

» KOHTPOJIIOBATH TPOAYKIIHHUIA TMpolec TOCiBy, MPOTHO3YBaTH XiJ Ta
YOpaBSITH (POPMYBaHHSM BPOXKAKO 32 JOMOMOTOI0 010XIMIYHUX Ta (PITOMETPUIHUX
MMOKa3HUKIB TOCIBY.



Ha BuBYeHHS HaBYAJIBHOI TUCIUILIIHU BigBoAUThCs 180 romuuu (6 xpenutu

€KTC).

2.IndopmaniiiHuii 06cATr HABYAJIBLHOI TN CHUIIIHI
Beryn

[Ipenmer, 3aBmanHs diziojorii Ta OloTexHoJyorii pociuH. DizioJoris Ta
O10TEXHOJIOTiSl POCIMH SK (yHAaAMEHTaJbHA OCHOBA NPHUKIAIHUX arpOHOMIYHHX
HayK. OCHOBHI €Tanu po3BUTKY (Pi310J10T11 pOCIHMH, BHECOK BITYM3HSIHUX BUCHUX Y ii
po3BUTOK. OCHOBHI HampsiMU cydacHoi (izionorii pociuH. Metonu dizionorii
POCIMH, Pi3HI JOCHIKEHHS POCIWH: KIITHHHHM, OpraHi3MOBHM Ta IICHOTHYHHH.
di310710T19HI OCHOBH 010TEXHOJIOTTII.

Tema 1. @i3i0J10TiA POCTMHHOI KIITHHH

KiiTuHa $K OCHOBHa CTPYKTYpHO-(DYHKIIIOHAJIbHA OJMHMIIS >KMBOI MaTepii,
METOAM 11 BHBYEHHs. EBoMONS KIITHHHOI OpraHi3amli 3a MOPIBHSHHAM
MPOKApIOTUYHOI 1 €YKApIOTUYHOI KIITUH. ABTOTpPO(HI Ta TeTepoTpO(dHI KIITHHH.
bynoBa 1 ¢i310y0r14H1 (PYHKI[IT KOMIIOHEHTIB POCIMHHOI KIITUHU - MpOTOIUIacTa i
HOro CKJIaJOBUX YacTHH: siapa 1 muroruiasmMu. OcoOiuBOCTI OYyJOBH OpraHen
[UTOIUIa3MHU Y 3B'SI3KY 3 iX OlosioriuHuMH (QyHKIIsSIMUA (TUTAaCTUIIM, MITOXOHAPIT,
pubocoMu, JII30COMM, TEpOKCUCOMM, amapaT [onpaxi, eHIOIIa3MaTUYHUM
PETUKYIIYM, IIUTOCKeNeT). MeMOpaHu sIK TOJOBHI €JIEMEHTH OpraHi3ailli KJIITHHHUX
cTpykTyp. IlpuHIMI KoMmapTMEHTarii SK OCHOBa PO3MOAUTY 1 B3aEMO3B'SI3KY
MPOIIECIB KUTTEMISUIBHOCTI KMTUHA. CTpyKTypa, XIMIYHMMA CKjiaa O10J0TI4HUX
MeMmOpaH. IlacwBHI 1 aKTHBHI MEXaHI3MH pPyXy pPEUYOBHH 4Yepe3 MeMOpaHH.
Enpmomnasmatuuna citka. Ilnasmomecmu. Cumrmuiact. KimituHa o0OomoHka Ta 11
¢ynkuii. [ToHATTA npo BUIBHMI OpOCTIp (AMOIUIACTH) KIITUHHU Ta HOro (yHKIII.
@DyHKI1T BaKyOJI.

Knmituna sk nuticHa BigkpuTa cuctema. ['omeoctas, HOro 3HaueHHs s
(GyHKLIOHYBaHHA O10J0T14YHOI cUCTeMHU. bionexkTpuyHi siBHIIA, iX (yHKIIOHAJTbHA
pOJIb Y B3aeMOJIT KIITUHHU 13 cepenoBuiieM. CHUCTEMH peryiroBaHHs (1310J0TTYHUX
MPOIIECIB -TeHETUYHA, TPOo(hIUHA, CHEPreTUIHA, TOPMOHAJIbHA.

Tema 2. CTpykTypa, pyHkuii oiomoJiexy.. Ilpouecu 00MiHy pedyoBHH y
POCJIMHHOMY OpPraHi3mi.

OcHOBHI 0COOJTMBOCTI METa0OJIYHUX TPOIECIB. 3arajibHa XapaKTepUCTHUKA
POCIMHHUX OLIKIB, XapakTEepUCTHKa 1 kiacudikamis ix amiHokucior. HeszaminHi
aMIHOKHUCIIOTH, amign. biocuHTe3 (kmouoBuX) amiHokucior. [lominenTuaw.
3BOpOTHA 1 HE3BOPOTHA JieHATypalis OUIKIB, 3HAYEHHS LMX TMPOIECIB Yy
KUTTENSUIBHOCTI  pocnuH. Knacudikamis 611kiB. HykiieiHOBI KUCI0TH, iX XIMIYHHMA
ckian 1 3HadueHHs. Ctpykrypa, BnactuBocTi, pynkiii JIHK, PHK. OcHoBHi eTanu
O0locunTe3y OuIkiB. Perymsmist GilocuHTedy OinkiB. ['imposi3 OuikiB. Posmomin i
MePepOo3MOIii a30TOBMICHUX CITOJIYK B OHTOTE€HE31 POCITUHHOTO OpraHi3My.

depMeHTH K KartajgizaTopu. XiMiuyHa Tmpupoaa 1 OymoBa (EpMEHTIB.
AxTuBHUI 1EeHTp (epMmeHTiB. MexaHi3M (QepMeHTaTUBHOTO Kartanidy. Kineruka
dbepMEeHTaTUBHUX peakiid, 1Hri0ITOpH 1 akTuBatopu (¢GepMmeHTiB. Perymsiis
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dbepMeHTaTUBHOTO amapaTy KIITUHA. BmnuB  ¢dakTtopiB  cepenoBuiia Ha
dbepmenTaTuBHI peakilii. Knacudikariii 1 HomeHkiarypa ¢gepMeHTiB. Bitaminu sk
CKJIaJI0Ba YaCTUHA KO(PEPMEHTIB 1 MPOCTETUYHUX TPYII.

bioximiyHa xapakTepuCTHKa 1 3HAYEHHS JJI1 POCIUH BYIJICBOIB, iX y4acTi, B
oOMiH1 peuyoBHH. biocuHTE3 1 B3aEMOIIEPETBOPEHHSI BYIJVIEBOAIB Yy pOCIMHAX:
dbepMmeHTH, O OepyTh y4acTh y IUX mpolrecax. Po3mani ByrieBoaiB. 3MiHU BMICTY
BYIJVICBO/IB B OHTOT€HE31 POCIHUH 3aJIeKHO BiJ BWIMHY (DaKTOPIB 30BHIIIHBOIO
cepenoBuia. bioxiMiyHa XapakTepUCTUKA 1 3HAUEHHS AJs pociuH nimifaiB. KyTus,
cyOepuH, BICK AK 010XiMiUHI CHOJYKH pociuH. biocuHTe3 1 po3naj KUpiB y HACiHHI
OJIIAHUX POCIHH. 3B'SI30K MK MEPETBOPEHHSIM BYTJIEBOAIB 1 KHUPIB Y POCIUHHOMY
oprasi3mi. 3MiHa BMICTY KMPIB Yy HACIHHI B OHTOT€HE31, a TAKOXK 3aJIC)KHO BLJ BIUIUBY
¢dakTopiB 30BHIMIHBOTO cepefoBuiia. DizionoriyHa posib PEUOBHUH BTOPHUHHOTO
noxXo/pkeHHs. TepneHu, TeprneHoigu. AJKaioiau, pociauHHI (eHoau. Bitaminw,
BITAMIHOMO/10HI PEYOBUHM, AHTHBITAMIHUA. 3MiHAa BMICTY BITaMiHIB y POCIMHAax B
OHTOT'€HE31, a TAKOXK 3aJI€KHO BiJl BIUIMBY (DAKTOPIB 30BHIITHHOTO CEPEIOBHUIIIA.

Tema 3. Boguuii 00MiH pociuH

3HaueHHS BOJM B JKUTTEMISUIBHOCTI POCIMHHU. TepMOJMHAMIYHI OCHOBHU
BOJI00OMIHY pociuH. [IoHATTS mpo XIMIYHUN MOTEHIad BOAW, BOJHHIN MOTEHITIAI,
OCMOTUYHUH MOTEHIIIa], OCMOTUYHUNA THUCK, MATPUYHUI MOTEHITIaN, T1IPOCTATUYHUN
MoTeHIlian (MmoTeHIian TUCKY). Ponb HaOpskaHHs 010KOJOIIB Yy TMOTJIMHAHHI BOJM
kimtuHaMd.  OcCOOJMBOCTI  KOPEHEBOiI CHCTEMH SK CIEIIali30BaHOr0 OpraHy
HOIJIMHAHHS BOAM. [PyHT sIK cepeoBuile Bojo 3abe3mneueHHs. [lepecyBanHs Boau 3a
KOPEHEBOIO CHUCTEMOIO. 3HAUEHHA amnoruiacty i cumruiacty. KopeneBuil THCK, Horo
nposiBY (TU1ay, TyTauis), iX MOXKJIMBI ME€XaH13MH, (i310710T1YHE 3HAYEHHS, 3AJIEKHICTh
B1Jl BHYTpIIIHIX 1 30BHIIIHIX YMOB. TpaHcmipariisi, OiojoriyHe 3HayeHHs. bynosa
JUCTKA SIK OpraHa TpaHcmipaiii. Meroau AOCHIKEHHS TpaHcHiparlii, OJUHUII
Bumipy. @Dizionoris pyxy mnpoauxiB. [lozampomuxoBa TpaHcmiparisi. 3aJeKHICTb
TpaHCHiparllii BiJ 30BHINIHIX 1 BHYTpiHIX ymMoB. JloOoBuii xin Tpancmipartii. [nsxu
3HIDKEHHSI PIBHS TPaHCIIIpallli, peYOBUHUA aHTUTPAHCITIPAHTH.

Pyx Bomu B cuctemi "rpyHT-pociauHa—arMmocdepa’ 3a rpaai€HTOM BOJHOTO
noTeHIiany. besnepepBHicTh BoAHOI (a3u B pociuHi. Bomnwii GamaHc pociuHu.
Boauuit nedimur. B'ssHenHs TumyacoBe 1 qoBrotrpuBaie. BB Ha pocinHy HecTadl
BOJM. BIUTMB Ha pOCIMHY HAIJUIIKY BOAW B TPyHTI. Bukopuctanus (izionoridHux
MOKa3HUKIB Il ONTHUMI3alli BOAHOTO OOMIHY pOCIMH i 4Yac TMOJUBY
CIITBCBKOTOCIIOJIAPCHKUX KYJIBTYp. BHKOpUCTaHHS MapaMeTpiB BOI03a0€3MEUCHHS
POCTIUH Y TIPOIIEC] MPOTpaMyBaHHS BPOKaiB.

Tema 4. MinepaJibHe KUBJICHHS POCJTUH

Po3BUTOK BUEHHS MPO MiHEpaTbHE KUBJICHHS POCIUH. METOIN TOCTiKCHHS
MIHEPAJIBHOTO KUBJICHHS: BereTaliiHuid 1 moJboBUM. [IpuHIMNM CKIIaJaHHS
MOKUBHUX CYMIIIEH JIJIsl PI3HUX POCITWH. AHTAroHi3M 10HIB 1 BpIBHOBAXEH1 PO3UMHH.
CuHepri3M 1 aIUTUBHICTb.

dizionoriyHa 1 610XiMI4HA POJIb MAKpO- 1 MIKPOETIEMEHTI ii Y KUTTI POCIHH.
. MakpoeneMeHTH, iX JOCTyINHI (GOpMU Ta posib, (QYHKIIOHAIBbHI MOPYIICHHS Y



pasi HecTaul B pocnuHi. JlocTymHi 1uia pocnud dopmu GoCHOpHUX CIONIYK. X y4acTb
a oOMiHI pedoBHH. JlocTymHi Il pociuH ¢GOpPMHU CipKH, MeTaboJi3M CIpKH B
pocnuHax. PizionoriyHa pojb 1 JOCTYIHI JUIsl pOCiHHil (opMH Kalilo, KalbIliio,
MAarHiro, 1HIINX METaJliB-MaKpOoeJeMEHTIB (KpEeMHI0, alfoMiHit0). di3iooriuHa posib
1 TocTymnHi (OpMH MIKpOEJIEMEHTIB (3a1i30, OOp, MiJb, IMHK, MapraHellb, KOOAJIbT,
mouiOaeH). DiziosoriuHa pojb a3oTy B pociuHi. OcoOJMBOCTI HITPATHOTO 1
aMOHIMHOTO JKMBJICHHSI pociuH. HarpoMmamxkeHHss B pociuMHAX HITpaTiB. AMiIUd B
a30THOMY OKHBJICHHI POCJIHMH. AB3OTHE 1 BYIJCIEBE KHUBJICHHS pOCIHH, iX
B3a€MO3B'SI30K- A30THE JKUBJCHHS OOOOBHX pOCIHUH. 3HAYCHHS a30T(IKCYIOUNX
OpraHi3MiB 1010 6alaHcy a30Ty B mpupoai. CHMITOMU HeCTadl OKpEMUX' €IIEMEHTIB
y pOCIIMHAX.

[lornuHanHg pPOCIAMHOIO MiHEpAJbHUX €JEeMEHTIB. 3HaueHHS audysii,
aacopOLil B MEPBUHHOMY 3B's3yBaHHI MIHEpPaJbHUX PEUYOBHUH KOpPEHEM. AKTHUBHE
MOTJIMHAHHS MIHEPAJIbHUX PEYOBUH, MEXAHI3MHM peryisii. loHHud TpaHcmopt y
IUTIA POCIIMHI, MEepeMillleHHs Kcuiaemoro 1 ¢uoemoro. [lornuHanHs MiHepaIbHUX
pedoBUH JucTaM. [lepepo3mnoin 1 peyTuiizallisi MiHepaIbHUX PEYOBHH Yy POCIHUHI.
BB mikpoopraHiamiB TpyHTYy Ha TOTJIMHAHHS 10HIB, pu3ocdepa, Mikopu3sa.
BuninenHss peyoBHH uepe3 KOpiHb. AJIENONaTUYHA B3AEMOJI MK POCIUHAMH,
HUIAXU NOCIa0JIeHHs aleonaTHUNuX eQeKTiB. PeryiatoBaHHs pOCIMHOI HIBUAKOCTI
MOTJIMHAHHS 10HIB. 3aJICXKHICTh MPOLIECYy MOTJIWHAHHSA 10HIB BiJ (DOTOCHHTE3Y,
JIUXaHHS, POCTY, PO3BUTKY pOCIAMH 1 (AaKTOPIiB 30BHIIIHBOTO CEpPEJOBHIIIA.
@D1310J10T1YHI OCHOBU BUKOPUCTaHHSA MIHAOOpHUB. OCOOIMBOCTI KUBJIECHHS POCIUH Y
TAPONOHII, CyOCTpaTHIN KylbTypl, aepomnoHiui. Peaxiis pocivH Ha HaJJIMIIKOBE
MIHEpaJIbHE )KUBJICHHS.

Tema 5. ®oTocunTes

[lnanerapHe 3HaueHHs mpouecy (otocunTesy. DOTOCHMHTE3 - OCHOBA
eHepretuku 6iocdepu. OCHOBHI €Tanu PO3BUTKY YSIBJICHB MPO Mpoiiec (POTOCHHTESY.
Metonu BuB4YeHHS (POTOCUHTE3Y, OJIMHUII BUMIDY.

Jluct sax opran ¢orocuHTedy. XJIOPOIJIACTH, iX OynoBa, XIMIYHMHA CKJIaj,
BiacTuBOCTI 1 pyHkii. [lirmentu pocnun. Xnopodinu, ix OymoBa, XiMiuHi 1 Gpi3udH1
BJIACTUBOCTI, CTaH y Mactugax. Kaporunoigm, ix OymoBa, xiMiuHl 1 (i3U4HI
BIIACTUBOCTI, GyHKIIIi. AHTOIIaH!, (hJTaBOHU, ()ITABOHOJIH, BIACTUBOCTI 1 (PyHKIIII.

CeitnoBi peakuii (otocunTedy. Opranizamis 1 QynkuionyBanas [ Ta Il
MITMEHTHUX cHCTeM. MexaHi3M ydyacTi XJopoduly B Mpolect MOTJIMHAHHA 1
MEPETBOPEHHS CBITJIOBOI €HEPrii B €Heprito XiMIYHUX 3B'3KiB. CTpyKTypa 1 QyHKIIIi
eJeKTpOoH-TpaHcnopTHOro JiaHitora Mk I ta |l dorocucremamu. doTocUHTETHYHE
dhochopunyBanus (HuKIIgHEe, HeUUKIIYHE), yTBopeHHs AT® i HAJ1®-H,.

[ToxomxkenHs: kucHiO B mpoleci gorocuntedy. TemHoBa ¢aza (HOTOCHHTE3Y
(botocunTernuna ¢ikcamis CO,). OcobmuBocti nusixy C3-hortocuHTe3y (LMK

Kambpina). C4 — mnwmsix ¢orocunTesy. DOTOCHHTE3 3a THUIIOM TOBCTOJHUCTHUX.
dotoauxaHHs 1 WTPOAYKIIHHUNA TIPOIIEC. Enporenni wmexaHizMu —peryJsiii
dboTocUHTE3Y.

TpancoptyBanHsi ~ MeTaOoOMITIB.  3arajibHe  ySBIEHHA 1  3HAYCHHSA
TpPaHCTIOPTYBaHHS  MeTaloniTiB. TpaHchopMyBaHHS  aCUMIISATIB Yy  JIUCTKY.
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OcobmuBocti OymoBu (prmoemu. 3aBaHTaXeHHS (IOEMHHX 3aKiHUYEHb 1 CKJIaj
dbmoeMHOro CcOoKy. TpaHCHOpPTYBaHHS PEYOBHH CHUTOMOMIOHMMH TpyOKamu.
HIBuaKICTH (hJTIOEMHOTO TPAHCIIOPTYBAHHS 1 HOTO PETyIIsAIlis.

TpaHcropT acCUMIJIATIB, 3arajibHi YSIBJICHHS 1 3HaUCHHS. TpaHCIIOPT aCUMIJISATIB
y aucTKy. OcobiuBocTi OyZ0BU (PIIoEMU, PyX PEUOBUH CUTOMOAIOHUMH TPYOKaMH.
IBuaKICTH (hJTIOEMHOTO TPAHCIIOPTY 1 HOTO PETyIIsIlis,

3alexKHICTh  IHTEHCHUBHOCTI  (DOTOCHMHTE3y BT  30BHIIMIHIX  (haKTOPIB
(IHTEHCHBHICTD 1 CIEKTPAJIbHUN CKJIaJ CBITJA, TEMIIepaTypa, BMICT BYIJIEKHCIOTH,
YMOBH MiHEpaJIbHOTO JXKUBJICHHS, BOJ03a0e3MeueHHs] pociuH). B3aemosanexHicTh
30BHIIIHIX 1 BHYTpimHIX ¢akTtopiB 3a ¢(oTocuHTedy. DoTOCHHTE3, PICT 1
NPOAYKTUBHICTh POCIUH. Teopis (OTOCMHTETUYHOI MPOTYKTHUBHOCTI (PITOILEHO3Y.
Yucra 1 rocnogapcbka IpOAYKTUBHICTh (POTOCHHTE3Y B MociBax. BrumB nobpus Ta
3pOLICHHS] HA MPOAYKTUBHICTH (poTocuHTe3y. LIlnaxy miABUILEHHS MPOIYKTUBHOCTI
(GoTOCUHTE3y B 3aKpUTOMY I'PYHTI 3a YMOB IITYYHOT'O OCBITJIEHHS. ATpOEHEpreTHKa.
Buxopucranns napameTpiB (OTOCHHTETUYHOI AISUTBHOCTI POCIMH Ta MOCIBIB M1 4ac
MporpamMyBaHHs ypOKaiB.

Tema 6. JInxanns

CyTHicTh 1 3HauyeHHS JUXaHHS B OKUTTI pociauH sK mkepena AT,
HU3BKOMOJICKYJISIDHUX ~ CIIOJYK JUIS  B3a€MOMEPETBOPEHHS pedyoBHH. Mertoau
BUBYCHHS nuxaHHsA. CyOcTpatu nuxaHHsS, NUXajdbHUM KoedimieHT. B3aeMo3B's130k
MDK JUXaHHSIM 1 OpOJiHHSM. PI3HOMaHITHICTh NUISXIB OKHCJEHHS JUXaJbHOIO
cyOctpaty. I'nmikomi3, Horo Ximi3M, eHepreTuka 1 peryssmis. Llukin TpukapOoHOBHX
kucioT (umka Kpebca), Horo 3HaueHHs, €(QEKTUBHICTh NEPETBOPEHHS EHEPrii.
OCHOBHUI  [UXalbHUI JIAHIIOT TEPEHECEHHs eJICKJIPOHIB, OKHUCIIOBAIbHE
dochopustyBaHHS Ha PIBHI CyOCTpaTy 1 B JaHII0O31 NEPEHECEHHs EJIEKTPOHIB.
XemiocMoTuyHa rinoTe3a  Mituena. bamanc  eHeprii  mporeci  AuUXaHHS.
[lenrozodochaTHuii NUISIX OKUCIEHHS TJIFOKO3W, WOTO EHepreThka. 3HA4YCHHS.
['mokcanaTHUM UK 1 HOTO 3HAYECHHS JJI HACIHHS OJIMHUX pociauH. Posib quxaHHS
B O10CHUHTCTUYHHX Tporiecax. DyHKIIOHATBHI CKJIAIOM: MPOIECY JAMXaHHS. 3B'SI30K
MDK JUXaHHAM 1 (OTOCHHTE30M. 3MIHM I1HTEHCHBHOCTI JMXaHHS B OHTOTCHE3l
pocivH. 3aleKHICTh IHTEHCUBHOCTI JUXAaHHSI BiJl 30BHIIIHIX « BHYTPIIIHIX (aKTOpPiB.
Perynsiis mporiecy nuxaHHs Mij] 9ac 30epiraHHs ClIbChKOTOCTIONAPCHKOT IPOTYKITII.

Tema /. ®i3ioJiorisi OHTOreHe3y y POCJIUH

3MICT MOHATH OHTOI'EHE3, PICT Ta PO3BUTOK POCIHH. B3aeMo3B's130K y mporeci
pocty Ta po3BuTKy. KiiTuHHa ocHoBa pocty. Jlokamizaiisi 30H pOCTYy POCIHHHU.
MexaHi13MH pOCTY KJIITUHUA. Y MOBHU POCTY KJIITHH Ta HOTO PETYIISISL.

@DITOropMOHU SIK (PAKTOPH, IO PErYJIOIOTb PICT 1 PO3BUTOK IIJIOI POCIIHHH.
diziosioriyHa fis, JOKadizallis OI0CHMHTE3y Ta PO3MOAi MK OpraHaMu ayKCUHY,
ribepeniny, UTOKIHIHY, a0lH30BOi KUCJIOTU Ta eTujieHy. B3aemonis gpiToropMoHiB.
ix MeTa0oIIYHUI 3B'A30K.

3aranpHi 3aKOHOMIPHOCTI TIOCTY OpraHiB. SIBWINla TOJSPHOCTI y POCIHH.
[lonspHICTh OpraiB 1 KIITUH K HeoOXiJgHa mepeaymoBa (OpMyBaHHS LIJTICHOTO
pociuHHOTO opranizmy. Kopemsmii pocty opraniB. AmikaibHe (BEpXiBKOBE)



JOMIHYBaHHSI pocTy. MexaHi3Mu Kopelsiiii pocTy opraHiB. 3HauU€HHS aKTHUBHOCTI
aTTparyrouux IEHTPIB IIOJ0 KOpeislii pocTy opradiB. Perenepariiss pociuHam i
BTpa4YEeHHUX OPTraHiB Ta ii 3HAUEHHSA 32 BEr€TaTUBHOTO PO3MHOXKEHHS.

IIBuaKicTs pocTy opraHis Ta MeToau 1l BumiproBanHs. Ce30HHI Ta 1060Bi
3MIHM MIBUJKOCTI POCTY. 3aKOH BEJMKOTO mepioay pocty. CTaH CIIOKOIO POCIHH.
I'miGokwuit (i3i1070T1UHMIM) Ta BUMYIICHUH CIOKINA. BHYTpIITHI MeXaH13MU perysiii
pocty opraniB. ['opMmoHasnbHa, TpodiuHa, enekTpodizioNoriyHa peryismi Ta ix
B3a€MO3B'SI30K. BIJIMB yMOB 30BHIIIHBOTO CEpelOBUINA Ha picT opradiB. [Ipsma i
HEIpsiMa JI:A CBITJIa Ha PICT OPTaHIB POCIIVH. BIJIMB iIHTEHCHBHOCTI OTIPOMIHIOBAHHS
Ta CIIEKTPAJBHOTO CKJIaJy CBIiTJIa Ha PICT OpraHiB. SIBuime eriomnsmii. MexaHi3M
npsiMoi A1 cBiTia Ha picT. PITOXpOM, HOTO POiIb y PEryIsITOPHIii [ii CBIT/IAa Ha PICT
OpraHiB ra MpoOpoCTaHHS HaciHHA. llpucTocyBajbHHII XapakTep pOCTy OpraHiB
POCJIMH Ta MPOPOCTAHHS HACIHHS i J1€l0 CBiTJIAa. BriuB Temia Ha piCT POCIUH.
MiHiMallbHa, ONITUMAabHA Ta MaKCMMalbHA TEMIIEpaTypa POCTy. 3aJekKHICTh POCTY
B1J1 3a0€3IeUEHHsI POCHHH BOJOIO Ta MIHEpAIbHUM KUBJIECHHSIM. B3aemois dakTopis
pocry. [lopyiienHs pocTy (KapJIuKOBICTh Ta TFIFAHTH3M), IX MOMJIMBI IPUYHUHH.

Pyxu opraHiB pociMH - Tpomi3Mu, HACTii, HyTamii. MexaHi3MH pPOCTOBUX 1
Typropaux pyxiB. IlpucrocyBanbHe 3HAYeHHS PyXiB. 3HAYEHHS XEMOTpOII3MYy Ta
TIAPOTPONI3MY TiJ] 4ac BHUPOIIYBaHHS CUIbCHKOTOCIOAAPCHKUX pociauH. OCHOBHI
3aKOHOMIPHOCTI PO3BUTKY pOCIUH. KIITHHHI MeEXaHI3MH PO3BUTKY pPOCIUH.
TotunoTeHTHICTh KIITUH. JMdepeHlialibHa aKTUBaIlisl TEHIB, POJib Yy Mpoliecax
KUTTEAIUIbHOCTI.  JludepeHiiamis KIITUH SK MEpeayMoOBa PO3BUTKY POCIHHH.
3HaueHHS BHYTPIIHIX (akTopiB y 3IIMCHEHHI MOP(QOTeHEeTUYHUX Mporpam
po3BUTKY. ['opMOHaNbHA TEOPis PO3BUTKY POCIUH. Teopis IUKIIYHOI CTapiHHS ra
OMOJIOJIKEHHSI POCJHH. B3aeMO3B'SI30K BIKOBUX 3MI Ta T'€HEPATUBHOI'O PO3BUTKY.
PanHi o3HaKM CKOpPOCTHUIJIOCTI. BIUIMB, 30BHINIHIX YMOB Ha PO3BUTOK POCIIMH.
doronepionu3m. 3HadYeHHS (DOTOXPOMHOI CHUCTEMU Y (POTOMEPIOAUYHIN peaxiii
pociuH. Tepmomepiogu3M Ta PO3MOIIT ClUILCHKOTOCIOAAPCHKUX POCIUH 3a 1X
TEPMOTIEPIOUIHOIO PEAKITIETO.

[IpuctocyBanbHuii xapakrep (HOTOMEPIOIUIHOI Ta TEPMOMEPIOTUYHOT peaKIii
pociuH. [TpuHIMTIN yIIpaBIiHHA POCTOM, PO3BUTKOM Ta CTapiHHIM POCIHH MIISTXOM
PETYJIIOBaHHS CBITJIOBOTO, TEMIIEPATYPHOTO PEXHUMIB, XIPYpPriuHUMH 3ac00amH,
XIMIYHUMHU PEYOBUHAMU - PETYJISITOPAMU POCTY Ta 3MiHAMHU BOJIOT03a0€3MeUYeHHS 1
MIHEpPAJIbHOTO KUBJEHHS. TUNK PO3MHOXKEHHS pociuH. Di310J0Tisl IBITIHHSL.
[BiTiHHS saK QiziogoriyHui mnpouec. I[Himiamis 1BITIHHA. [HIYKIS [BITIHHS.
®otonepion Ta 1BITIHHA. Kinacudikaiis pocianH 3a peakii€ro UBITIHHSA HA JOBXKHUHY
OHS Ta HOYl. Tepmomepioau3M Ta ILBITIHHA, iHIN (akTopu UBITIHHA. EBomroris
1BiTIHHA. JleTepMiHaliis ctati y ABOJOMHUX pociuH. Diziojoris 3amuiieHHS Ta
3amniHeHHA. 3anuieHHs. PicT nuikoBoi TpyOKM B CTOBIYMKOBI  MaTOYKH.
3arutiiHeHHS K ¢izionoriyauit nporec. CyTHICTh MOJABIMHOTO 3aruTiTHEHH. SIBUIIEe
CYMICHOCTI Ta HECYMICHOCTI TIiJ1 Yac 3aruliTHEeHHS.

dopMyBaHHS HACIHHS K eMOp1OHANBHH Mepioj] OHTOreHe3y pociud Cucrema
nepioau3ariii GpopmyBanHs HaciHHS. ['eTepocmepmisi abo PI3HOSKICHICTh HACIHHSL.
['erepocniepmaronorisi ik raigy3b 3HaHb MPO MIHJIWBICTh HaciHHA. Di310J70TIYHI Ta
OioximiuHi ¢akropu rerepocrnepmii. HakonnyeHHss Ta MepeTBOPEHHS PEUYOBUH Iif
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gac (QopmyBaHHa HaciHHA. HakomuueHHs a30oTy. HakonmuwdeHHS BYTJIEBOIB.
Haxonuuenns miniaiB ta ¢itTuHy. B3aemopis BereTaTHBHUX Ta PEMPOIYKTUBHUX
opraHiB y mporeci (GopmyBaHHsS HaciHHS. BriumB HaciHHS, 1m0 (GOPMYEThCS, Ha
PO3MO1T (POTOCUMUIATIB Y POCIMHI Ir'a MPOLIECH CTAPIHHA Y MOHOKAPIIIYHUX POCITHH.
BereraTuBHi opranu sk JKepesio pedoBHH, HIO HEOOX1H1 111 OpMyBaHHS HACIHHS.
CriBBIJTHOIIEHHS] PO3BUTKY KOPEHEBOI CHUCTEMH, HaJ3€MHO1 BEreTaTUBHOI Macu Ta
PENPOAYKTUBHUX OpraHiB. BruimB 30BHINIHIX (akTOpiB Ha (PopMyBaHHS HACIHHS.
[lepeTBOpeHHS pEYOBHH i Yac 103piBaHHS HACIHHS OJIMHHUX POCIHH.

®i3zionorist popMyBaHHS COKOBUTHX IUIONIB. 3HAUYEHHS HACIHHS AJI POCTY
wioga. [laprenokapmis. BmicT Ta AnHaMika peyoBHit mija yac GopMyBaHHS IJIO/IB Ta
no3piBaHHA (OUIKM, aMIHOKHCIIOTH, HYKJIETHOBI KHCJIOTH, (PEpMEHTH, BYIJIEBOJM,
MEeKTHHOBI PEYOBUHH, JIMIIW, (HEHOTN, OpraHiYHI KUCIOTH, MiHEpaJIbHI PEUOBUHH }.
3aJIe)KHICTh XIMIYHOTO CKJIaJy Ta SIKOCTI YpPOXKar0 3€pHOBHUX, OOOOBHX, ONIMHHUX
KyJbTYp Ta COKOBUTHX IUIOAIB BijJ 30BHIIIHIX YMOB y Tiepiojl HOro (OpMyBaHHS.
[Ipunnunu ynpaBiiHHA (GOPMYBaHHSIM SIKOCTI ypOKarO0 arpoTEXHIYHUMHU 3aco0amu.
BruiuB BHYTpIIIHIX Ta 30BHINIHIX (aKTOpPIB HA SKICTh HACIHHSA. [ eHeTH4H1 (pakTopH.
Exonoriuni ¢akropu. 3miHa (i310JIOTIYHOTO €TaHy Ta XIMIYHOIO CKJIaJly HACIHHS.
[Insxu yripaBiaiHHSA SKICTIO HACIHHSL.

[lepeTBOpeHHsI PEUYOBUH Y MpOIECi JO3pIBaHHS COKOBUTHUX IUIOAIB. MOCOOU
HOPMYBAaHHS IUTOJIOHOIICHHS Ta TMPHUCKOPEHHS JO3piBaHHA IUIOMIB 1 OBOWIB.
@i1310J10T1s CIIOKOIO Ta MPOPOCTAaHHSA HACIHHA. THIU CHOKOIO HACIHHA Ta (pakTopw,
o iXx o0ymoBmOKOTh. Crokiii  Mopdosoriunuid, @izionoriyaui. Cnocobu
NPUNUHEHHSI CMNOKO HaciHHA. Ckapudikaumis, iMmoakuis, ¢Qi3udHl  QakTopu
NPUIMHEHHSI CIOKOM0, (i3iosoriyHi ¢gakropu. [Ipouecu, mo BigOyBarOThCs il Yac
npopoctanHsi HaciHHsg. Da3u mpopocTaHHS HaciHHS. [lepeTBOpeHHS pEYOBHH;
KpOoxMaJjb, JIMiJau, 3amacHi OUIKW, HYKJIEIHOBI KUCIOTH. J[MXaHHS SK OCHOBHUU
E€HEePreTUYHUMN MPOoIeC Yy HACIHHI, 0 MPOPOCTa€. 30BHIMIHI YMOBH, HEOOXITHI JJIs
npopocTaHHsi HaciHHSA. [lpuHnmnum 3a0e3neyeHHsT arpoOTEXHIYHUMH 3aco0aMu
JIPYXHIX 1 TOBHHMX CXOMIB POCIHUH Yy mociBl. Di3i0J0Ti4yHI OCHOBU 30epiraHHs
HAaCIHHS, TIJI0J1IB, OBOUIB, COKOBUTHX Ta IPYOHX KOPMIB.

Tema 8. IIpucrocyBaHHs Ta CTIMKICTH POCJIMH 10 HECTIPUATIUBUX 30BHIIIHIX
dakrTopis

[IpucTrocoBaHiCTh POCIIMH 10 YMOB 30BHIIIHBOTO CEPEIOBUIIA SIK PE3YJIbTAT iX
€BOJIIOLIMHOTO mponecy. 3MICT MNOHATH "posaparyBaHHs", "ctpec", "crpecop".
Hecneundiuni 3axMCHO-NIPUCTOCYBANIbHI PEAKIli POCIWH LI0J0 HECHPUSATINBUX
¢dakTopiB. 3MiHa (PI3UKO-XIMIYHUX Ta (YHKLIOHATBHUX BJIACTUBOCTEH POCIMHHHUX
KJIITHAH 1)1l BIUIMBOM cTpecopa. CrnenudiyHi peakiii pocauH Ha JOBTOTPUBAIY IO
HECTIPUATIUBOTO (hakTopa. MOKIMBOCTI TPUCTOCYBAHHS POCIHUM 10 HECTIPHUSITINBUX
YMOB Cepe/ioBHIla (3arapTyBaHHsI pociivH). KpuTHYHI mepiojid BUIMBY CTPECOBUX
YMOB Ha pociuHy. Mexi mNpucToCcyBaHHS Ta CTiAKocTi- KpuTuuni piBHI
¢i3ion0riyHUX TpoleciB. Bu3HaueHHsT HOPM Ta MaToJIOTii y (i310J0TIUHOMY CTaHi
pociuH. [loporu ¢akTopiB 30BHINIHBOTO CEPEJOBUINA, TICIS SKUX CYTTEBO
NOPYWIYIOTBCS MPOAYKLIMHI Mpouecu. XOJoMOCTIMKICTh pociuH. Dizionoro-
010XIMiYHI 3MIHU y TEIJIOJIOOHUX POCIUH 3a MOHMWKEHUX MO3UTHUBHUX TEMIIEPATYP.
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[IpucTtocyBaHHs pOCIWH O HHU3BKUX TO3WUTUBHUX Temmeparyp. Crocobu
1JIBUIIICHHS XOJIOAOCTINKOCTI POCIIHH.

3UMOCTIMKICTh POCIUH SIK CTIMKICTD O KOMIUIEKCY HECTIPUATIUBUX (AKTOPIB
3uUMiBIi. MOpPO30OCTIMKICTh POCIMH. YMOBU Ta TMPUYUHU TMOIIKOJKEHHS POCIHUH
Mopo3oM. bioximMiuHi Ta i310J0TigHI OCOOJUMBOCTI MOPO3OCTIHKUX POCIHH.
PeuoBunu-kpionporekropu. CrocoOu MiJBUILIEHHS MOPO30CTIMKOCTI. 3arapTyBaHHs
pociivH, Horo (a3u. 3BOpPOTHICTH MPOIECIB 3arapTyBaHHsS 0 MOpo3y. Meroau
BU3HAYCHHS TIOMIKOKEHb POCIMH MOPO30M.

BumnpiBanHsi, BUMOKaHHS, 3aru0enb A JbOASHOIO KIPKOIO, BHUIHUPAHHS,
CHITOBa IUTICHSBA, 3UMOBa mocyxa. CrocoOu MmiIBUIEHHS 3UMOCTIHKOCTI POCIHH.
3anobiranHs THOEN oO03WMUX XJi0IB T 4Yac 3uMiBial. MeToaum BU3HAYCHHI
KUTTE3TATHOCTI CUTBCHKOTOCTIOIAPCHKUX POCIWH y 3UMOBHUN Ta PaHHLOBECHSHUN
nepioju.

Bruius Ha pocnuHM HaATUIIKY BOJIOTH. DakTOpU CTIMKOCTI MPOTH 3aTOTUICHHS,
Horo (¢izloyioriuHi  OCHOBU. BunsiranHs pociauH, #oro mnpuunHu. CrocoOu
3ano0iraHHsl BIJISITAHHIO. AHATOMIYHI Ta (Pi31070TT4HI OCOOJIMBOCTI COPTIB CTIMKUX
710 BUJIAT@HHSA. 3aCTOCYBaHHS PETap/IaHTiB, (Pi310J0TIYHUIN MEXaHI3M iX Jii.

XKapocTiiikicTh Ta MOCYXOCTIMKICTh POCIMH YIIKOJKYHOYa [isl >Kapu Ta
nocyxu Ha OloximiuHi 1 (izionoriudi mpouecu B pociauHi. CywmicHa s HecTaui
BOJIOTM Ta BHUCOKOI Temmeparypu mnoBitpsa. [locyxa aTmocdepHa Ta TpyHTOBA.
Knacudikamiss pocnvH 3a BIIHOMIEHHSM A0 BoJoru. OcoOJMBOCTI BOJOOOMIHY Y
kcepodiTiB Ta Me30¢iTiB. Crenu@iuHl MPUCTOCYBaJIbHI PEakLii pOCIHUH 0 MOCYXH Ta
xapy. Kputuuni nepioau pocyivH 1010 BosiorozadesneueHocTti. [Insxu migBuieHnit
MOCYXOCTIMKOCTI pociuH. IlepennociBHe MiABUIIEHHS Xapo- Ta IMOCYXOCTIMKOCTI
pociivH. Di3100TiYHAa OCHOBA CEJIEKIIi POCIMH Ha MOCYXOCTIMKICTh. 3POILIEHHS Ta
pamukanbHUM 3acid 0opoThOu 3 mocyxoro. ConecTidikicTh pociuH. Knacudikarrs
POCIIMH 32 KOHIIEHTPAIIIEI0 COJIEBUX PO3YMHIB. MeXaHI3MU COJIECTIMKOCTI rajodiTiB.
Crnenndiyna peakiliss pociWH Ha MiJBHUIIEHY KOHIEHTPAI[II0 TPYHTOBOTO PO3YMHY.
JliarHOCTHKA CONECTINKOCTI CIIILCHKOTOCTIONAPCHKUX POCTHH. MOXKIMBOCTI Ta MUISXH
IIIBUIIICHHS COJIECTIHKOCTI CLITbCHKOTOCTIONAPCHKUX POCIIHH.

CTiiiKiCTh POCIWH 100 3a0pyAHEHHS aTMoc(epu MIKIATUBUMH Tra3amMH Ta
nuiioM. Jis Ha pociauHu 10HI3yr04Uoi pamiarii. CTIMKICTh POCIHH J0 MECTHUIMIIB Ta
repOinuaiB. [lormMHaHHS TECTUIMAIB POCIWHAMHU. TpaHCHOPT Ta MeETabomi3M
MEeCTUIUAIB. 3aJMIIKOBAa KUIBKICTh BUIBHMX Ta 3B'S3aHUX TMECTUIMAIB B Yypokai
@i31050r14H1, 010XIMIYHI Ta IHILII TECTEPHU CTIUKOCTI pociivH. Di31070riYHI OCHOBU
CTIMKOCTI POCIIMH 1010 IHPEKUIHHUX XBOPOO IIKITHUKIB Ta Oyp'siHIB. AJleJI0naTHyHI
B3a€EMOJi  pOCIMH MDK co00r0. MOXIMBOCTI TMOCTA0JICHHST HETaTUBHUX
aJeJIONaTUYHUX €(EeKTIB 3a PaXyHOK YMOB JKHUBJICHHS, BOJI03a0€3IMEUEHHS Ta
cTBOpeHHs crnenudiyaux ¢iToreHo3iB. BUkoprucTanHs aneaonaTUYHUX B3aEMOAIN y
CLTBCHKOTOCTIONAPCHKIN TTPAKTHIII.

9. ®i3i0/10TIYHI 0CHOBH CiJIbCHKOT0CNOAAPCHKOI 010TEXHOJIOT T

[TonsTTs Mpo cywyacHy GioTexHosorito. OCHOBHI CKIaJ0BI 010TE€XHOJIOTIYHUX
MPOLECIB, 1CTOPIsI Ta HAyKOBI MeToAM OioTexHosnorii. Hanpsmu po3BUTKY cydacHOi
6ioTexnonorii. KyapTypa poClIMHHUX KIITHH: T TKAHHUH.
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Bulip Ta miaroroBka JOHOPIB KIITHH Ta TKaHUH. PakTOpH, IO BIUTUBAIOTH Ha
picT 6ioMacH Ta HAKOMUYEHHS BTOPUHHUX METAa0O0MITIB Y KYJIBTYp KJIITHH Ta TKaHWH;
MOKUBHI KOMIIOHEHTH Ta KUCJIOTHICTh KYJbTYPaJIbHOTO CEPEOBUIIA, MOIEPEIHUKH
BTOPUHHUX METa0OJITIB, CBITJIO, TeMIepaTypa, aepallis, IIBUIKICTh 3MIHIOBAHHS
cyOctpatiB. OpraHiyHi CHOJYKH, IO OJEPXKYIOTh 3 KYJbTYp KIITHUH Ta TKAHHH.
biotpancdopmariis. BigHocHuM BHXiJ Ta MNpPaKTUYHE 3aCTOCYBAaHHS BTOPHUHHHUX
MeTa0oITIB, OJIepKaHUX O10TEXHOJOTIUMHM HUIIxoM. KylbTypa KIITUH Ta TKaHUH
K JDKepesIo HOBHMX JIHINA s cenekilii. BupomryBanHs Oe3BipyCHOro matepiany.
KynbpTypa rammoigaux KmTHH (MTAJIKOBI 3€pHA Ta MACIHHEOPYHBKH). PO3MHOXKEHHS
pocauH In Virto, ¢hiziosoridydi OCHOBH TEXHOJOTIYHHX HpHUioMiB. Bubip, miaroropka
H yMOBI: KyJNbTHBYBaHHS €KCIUIAaHTIB: TIOKMBHI CEpPEJOBHINA, OCBITICHHS,
Temreparypa. Po3MHOXEHHs 3a JONMOMOTOI0 KyJIbTypu MaroHiB. PeroBeninmizaris.
Po3MHOEHHA 3a JOMOMOIOK KallyCHOI KynbTypu. OpepkaHHd eMOpioiiB.
YKOpiHEHHSI pereHepaHTIB y IpyHTI. BUKOpUCTaHHS TIAPONOHIKY JJI1 BUPOILYBaHHS
CUIBCHKOTOCTIOIAPCHKUX POCIIHH.

30epira”Hs >KUBOTO POCIUHHOTO Marepiany. Kynbrypa 3 00MEXEHHUM POCTOM.
Kpio30epiranHss poCIMHHUX KIITHH, TKaHWH, HAroHiB Ta 3apojkiB. Di310J0Ti14HI
OCHOBU 30€peXEHHsS JKUTTE3/IaTHOCTI POCIMHHOTO Marepialy 3a TINIHOOKOro
3aMOpOKyBaHHs. TeXHOJOTIYHI MpuioMHu Kpioz0epexeHHs. Posb KpilompoTeKkTopH,
IIBUIKOCTI 3aMOPOKYBaHHsI Ta TaHeHHs. D1310J10T14H1 YMOBH NOMEPEIHBOT 1HKYOAaITii
Ta KyJbTUBYBaHHS Ticisg TaHeHHsA. CHIBBIIHOMIEHHS METOIB (hi310JI0T1YHOI,
MIKpOO10JIOTIYHOI Ta F€HETUYHOiI O10TexHoJor1i. Perynaropu pocty pociuH. Brus
(iTOropMOHIB Ta Te€HETUYHUU amapaT pociauH. KepyBaHHsA mpoiiecaMu pocTy Ta
CIIOKOIO POCJIMH Ta JAOMOMOT0I0 (piToperyaaropiB. I eHeTnuHa iHxeHepis. Buniienus
mazmenHoi JIHK ta metonm orpumanns uuctux ¢paxuid JIHK. Pecrpakuiiinmii
aHam3 miazmenux JIHK.
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PexomennoBana Jiteparypa
OcHoBHa

1. ®izionoris pocaud / Makpymun M.M., Makpymuna €.M., [lerepcon
H.B. Ilinpyunuk. — Binauis: Hoa Kuura, 2006. — 416 c.

2. Jlebener C.M. ®usuonorus pacrenuit / C.H. JlebeneB. — M.: Koroc,
1988. — 544 c.

3. Mycienko M.M. ®iziognoris pociaun / M.M. Mycienko. — K.: ®ditocorrio-
ueHtp, 2001. — 392 c.

4, bonmap ILI., Imeima M.I'. Ilpaktukym 10 jgabopaTOpHUX 3aHATH 3
(1310710111 pocIMH Ta O10JOTIYHOT XIMii JJIA CTYACHTIB arpoOHOMIYHUX (PaKyIbTETIB
BH3 3-4 piBHiB akpenutamii / I1.I. bormgap, M.I'. Insina. — IlontaBa : «Bepctkay,
1999. - 64 c.

JlonomizkHa

1. ®usmonoruss pacteHuil: yyeOHUK s CTyld. By3oB / Ajexuna H.JL.,
bannokun HO.B. — M.: U3narenbckuii neHTp «Akagemus», 2007. — 640 c.

2. ®izionoria CUIBCHKOTOCTIOAAPCHKUX POCIMH 3 OCHOBaMH OioxXimil /
Makpymina M.M., Makpymmna €. M. — K.: Ypoxan, 1995. — 352 c.
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3arajbHi BUMOIH 10 MIATOTOBKHU | BUKOHAHHSA J1A00PATOPHUX POOIT 3 AMCLMII-
JiHu «PizioJorist pocann»
1. JlaHuii 301IUT € OCHOBHUM POOOYUM JOKYMEHTOM CTYAEHTA JIJIsl BUKOHAHHS

1a00paTOPHUX 3aHATH 3 NUCHHUILTIHA «D1310710T1i POCTUHY.

2. [ligrotoBKa /10 4eproBOro 3aHSATTS MOBHHHA PO3IMOYMHATUCH 13 BUBYCHHS
JIEKIIIHHOTO MaTepialy 1 po3/LIiB MAPYYHUKA, BIMIOBIIHO O TEMHU 3aHATT.

3. Iopsan 13 TeopeTHUHUM MaTepiaioM HEOOX1THO PETENbHO MpPONpPAaLIOBATH
BiAMOBIAHUHN po3ain “IIpakTukymy 10 J1a00paTOpHUX 3aHATH 3 (H1310JI0T1T POCIUH Ta
6iomoriunoi ximii” ([Tonraa, “Bepctka”, 1999), 03HallOMUTHCH 3 IPUHILIUIIOM METO-
1y, TIOCIITOBHICTIO TIPOBEJICHHS POOOTH 1 pO3paxyHKaMHU.

4. CTyJIeHT, SIKUi TEOPETUYHO HE MiJITOTYBABCS JI0 3aHATTS, HE JOMYCKAEThCS
710 BUKOHAHHS J1a00paTopHOi poOOTH.

5. OnepxaHi eKCIIepUMEHTAIbHI JaHl HEOOX1HO YITKO 3alKcyBaTH B TaOJU-
10, @ PO3PAXYHKU MPOBOAUTH B poOouomy 30muTi. [Ipu 3akiHueHH1 poOOTH OTPIO-
HO MPOBECTU aHAII3 OJIEPKAHUX JTaHUX, CHOPMYITIOBATH 1 3aIIMCATH BUCHOBKH.

6. Ilig xiHEeIh KOXKHOTrO JJabopaTopHa 3aHATTS BUKOHaHA 1 odopMIIeHa 3T1THO
BUMOT po0O0Ta, 34a€ThCcs BUKIagauy. PoOoTa, sika BUKOHAHA HEMOBHICTIO, HEOXAWHO,
MoTaHo oopMJIIeHA HE 3aPaXOBYETHCA.

7. JlabopamopHi 3anamms, Ha AKUX CMyOeHm 0ye 6i0CymHiil uepe3 Xeopooy
ab0 3 IHWUX NPUYUH BUKOHYIOMbCA CMYOECHMOM 6 NO3AYPOUHUIL Yac He Ni3Hiue
Hi)IC 6 7-O€HHUIL CMPOK RNICA RPORYUIEHO020 3aHamms. |15 boro HEOOXITHO Jie-
TalIbHO ONpAallOBaTH BECh PEKOMEHJIOBAHUN MaTepiay, OJepkaTh J103BiT (JOMYCK)
BUKJIa/Iaua JUIsS BIJMPAIIOBaHHS, CAMOCTIMHO BUKOHATH POOOTY 1 MPEJACTaBUTH BU-
KJ1aga4qy oOpMIICHUH 3T1THO BUMOT 3BIT IO JJAOOpaTOPHIi poOOTI Ha T ITHC.

8. IloTouHa yCHINIHICTH CTYJEHTIB 13 OKPEMUX PO3JILIIB KYPCYy KOHTPOIIOETHCS
HaIMMCAaHHAM KOHTPOJIBHUX POOIT Ta YCHUM ONMUTYBaHHSM CTYACHTIB Ha jabopaTop-
HOMY 3aHSTTI.

9. KonTpoJib 3a BeJICHHSM 30IIMTa 3IMCHIOETHCS BUKJIAJa4eM Ha KOXKHIN Jia-
O6opaTopHiii poOOTi a TAKOXK MPH 371a4l €K3aMEHY.

10. be3 nosnicmwo ohopmnenozo pooouozo 3oumumy cmyoeHm 00 eK3ameHy

He 0ONYCKAEMbCAL.
14



TEMA 1. ®1310J10T'Is1 POCJIMHHOI KJIITUHU

PosznourHatoun BUBYEHHS I1i€] TeMHU, HEOOX1AHO 100pe YSIBUTH CYTh KUTTS Ta
XapaKTepHI O3HAaKH XUBUX OpraHi3MiB. BuBuaiouum CTpyKTYpHY 1 (QYHKIIOHATIbHY
OpraHi3alfil0o pOCIWHHOI KIITHHHU, OyJOBY eJleMEHTapHOi O10J0riuHOT MeMOpaHH,
3BEpHITh YBary Ha BIJIMIHHOCTI B CTPYKTYPHHUX OCOOJHMBOCTSX PI3HHX O10JIOTTYHUX
MeMOpaH BiJ] AKUX 3ajekaTh (yHKI[IOHAIbHI BIACTUBOCTI TUX YH IHIIUX OpPTraHi3MiB
pocinuHHO1 KIiTHHU. [Ipoananizyiite abioTH4HI Ta O10THYHI (PaAKTOPH, SIKI MOXKYTh
BUKJIMKATH MOPYIICHHS CTPYKTYpH O10JIOTTYHUX MEMOpaH, a TaKOXK HACHIJIKH, K1 Ii-
CJISl ITOTO MOXKYTh HACTYIIUTH B KJIITUHI Ta POCUHI B IILJIOMY.

BuBuiTh OCMOTHYHI BJIACTUBOCTI KJIIITHHH, 3BEPHITh YBary Ha MOKJIUBICTb BH-
KOPUCTaHHS OCMOTHUYHOI'O MOTEHIATy JJIsl MPAKTHUKU CLIbChKOTOCIIOAAPCHKOTO BU-
poOHUITBA. 3’ SCYHTE HNUISAXH Ta MEXaHI3MHU HAJIXO/HKEHHS BOJU B POCIMHHY KIIITUHY:
OCMOTUYHUH, HaOyXaHHs 010k0:10i11B. OcoOMUBY yBary npuauIiTh MOTJIMHAHHIO pe-
YOBHMH Ta TPAHCIOPTY 1X yepe3 010JI0T14HI MeMOpaHu.

JlaboparopHna podora Nel

Tema: IlopyuieHHsI HPOHMKHOCTI NPOTOIVIA3MH NPH MOIIKOMAKEHHI KIITHHH

Mema ma 3aedanna. (O3HaAHOMUTHCS 3  OCOOJMBOCTSAMH  MPOLECY
MOIIKO/IPKEHHS IUTOIUIa3MHU PI3HUMH (pakTopamu (TeMiiepaTypa, KUCI0Ta, CIIUPT).

Ilepenixk cneuyianvno2o0 001A0HAHHA, YCMAMKYGAHHA, NPOZPAMHO20
3a0e3neuennn, mamepianie ma IHWUX 3AC00i68 HeOOXIOHUX 011 GUKOHAHHA
aabopamopnoi pobomu. BonsHa OaHs. TIHIIETH, JIAHIICTH, TPaayHoBaHI IMNETKH,
CTOJIOBUM OYpSIK, pEaKTHUBH.

Cymo  Oocnioyncenna: 3'aCyBaTu TPUYUHY TOPYIIEHHS TMPOHUKHOCTI
IPOTOIUIa3MU TPU MOIIKOPKEHHI POCIMHHUX KIITHUH BHCOKOIO TEMIIEPaTypolo,
KHCIIOTOI0, €TUJoBUM cnuptoM. Odopmutu mnabopatopHy poOOTy, 3poOUTH
BHCHOBOK Ta 3aXHUCTHUTH.

IIpoBenenns podoTH.

1. 3 oummenux crTonOBUX OYpPSAKIB HApi3alOTh HEBENUYKI LIMATOYKH
kopenerony (1 — 2 cm 3aBgoBmiku 1 0,5 cm 3aBIIUPIIKK), TPOMHUBAIOTH X BOOIO
J0TH, TTIOKU BOJIa HE CTaHE MPO30POIO.

2. KnanyTh mo mIMaTOYKy BiAIMUTOI TKAHUHH Y I’ SITh TPOOIPOK.

3. VY nepuri 1Bi poOipKu HAIMBAIOTH 10 5 M1 BOJOMPOBIIHOT BOJIU, Y TPETIO —
5 ma 30-TIPOIIEHTHOTO PO3YUHY OLTOBOI KUCIOTH. Y UeTBEPTY MpoOipKy — S5 mz 50-
MPOLIEHTHOT'O €TUJIOBOro cnupTy. Ilepiia mpoOipku € KOHTpoJieM, a Ipyry npodipKy
KHIT SITSTh KIJTbKa XBHJIMH.

4. Bci npoOipku CTpyHIyIOTH 1 3a 1HTEHCUBHICTIO 3a0apBJICHHS BUBYAIOTh
CTYIHb MOMIKOHKEHHS KIIITHH I J1€I0 TOTO 200 1HIIOro (hakTopa.
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Pesynbratu gociiny 3anucyroTh y TaOIHIIO:

No
po- BapianT gocniny [HTEHCUBHICTD 3a0apBJICHHS PO3YHHY
O1pKu
1. Bona kiMHatHOi Temmepa-
TypHY (KOHTPOJIb)
2. Bona, Harpita 10 KumiHHs
3. 30%-nHuit PO34MH
CH3;COOH
4, 50%-Hult eTUIOBUIN CITUPT
Bucnoeku:

Jaiime nucemogy 6i0nogiob Ha KOHMPONbHI 3ANUMAHHIA:

1. Ska ctpykTypa 1 pyHKIIi1 Oi070TI9HUX MeMOpaH?
2. TlosicHITH CyTh HAaMIBOPOHUKHOCTI MeMOpaH? SIke 3HaueHHs Ma€ HamiBII-

POHHMKHICTh MEMOpaH B )KUTT1 POCIIUH?

3. SIki ¢akTopH 30BHINIHBOTO CEPEIOBUINA 3MIHIOIOTH HAMIBIIPOHUKHICTD ITU-
TOIIa3Mu?

TIB.

3arnoBHUTH TAOJIMLIIO:
bynoBa 1 ¢pyHKIII TTIKOKAIIKCY, KJIITUHHOT CTIHKM POCIWH, IPpHOIB 1 MPOKapio-

HazBa

bynosa DyHKIIT

TJIIKOKAJTIKC

KJIITUHHOI CTIHKH POCIMHHOT
KJIITUHU

KJIITUHHA CTIHKA IpUOiB

KJIITUHHA CTiHKA TMpoKapio-
TiB

Jlara

16

ITignuc Bukiamayva:
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JlabopaTtopHa po6oTa Ne2

Tema: BusHaueHHS KUTTE3AATHOCTI HACIHHSA 32 320apPBJICEHHAM LM TOILUIA3MHM.

Mema ma 3aeé0anna. OnaHyBaTH METOJUKY BU3HAUYECHHS >KUTTE3IaTHOCTI
HAciHHS 000OBHUX 1 3JIAKOBUX KYJIBTYP METOJI0M (papOyBaHHS TKaHUH.

Ilepenik  cneuianvno2o 001A0HAHHA, YCHMAMKYBAHHA, RNPOZPAMHOZO
3abe3neyennsn, mamepianie ma IHWUX 3AC00i6 HEOOXIOHUX O3 BUKOHAHHA
aabopamopnoi pooomu: lltatuBHi ab0 pydyHi Jynu, OpPWUTBH, IMIHIETH, OIOKCH,
npenapyBajibHl TOJIKH, (UIBTPYBJIBHUN Mamip, HACIHHA Tropoxy abo KBacoui,
MIICHUII1, PEAKTHBH.

Cymo oOocnioncennsn: OnaHyBaTH METONWKY BH3HAYCHHS >KUTTE3IATHOCTI
HACIHHA 3JIaKOBUX Ta 0000BUX KyJbTYp 3a 3a0apBieHHSAM LuTomiasmu . OpopMutu
1abopaTopHy poOOTY, 3pOOUTH BUCHOBOK Ta 3aXUCTHUTH.

IIpoBenenns podoTu.
Memoo /I. M. Henwooasa.

1. Hacinus ropoxy abo KBacodli, sike 3BOJIOKYBAJIOCh B TEPMOCTATI NMPOTATOM
16 — 18 roaun npu Temrepatypi 20°C, 3BUIbHAIOTH BijJl HACIHHEBUX 000JOHOK. 10
HAClHUH KJanayTh y 0,2-MpOLIEHTHUI PO3YMH IHIUTOKApMiHY Ha 2 — 3 TOJUHU TPH
temrnepatypi 30°C.

2. bapBHUK 31IMBarOTh, HACIHHS CTapaHHO MPOMHUBAIOTH BOAOKO 1 BU3HAYAIOThH
HOro XKUTTE3aaTHICTh. HaciHHs, CIM 011 SIKOTO YAaCTKOBO 3a0apBHIIMChH, a KOPIHII
30BCIM HE 3a0apBUJIUChH, BBAXKAIOTh XKUTTE3NATHUM. SKIIO B HACIHHI 3a0apBIieHI
KOPIHIII 1 CIM'SII0J1 — TaKe HACIHHSA HE KUTTE3aTHE.

Memoo M. M. Ieanosa.

1. 10 3epHIBOK MILIEHHUII, SIKI 3HAXOUINCH Y 3BOJIOKEHOMY CcTaHl mpoTsromM 10
roauH npu temneparypi 18°C, po3pizatoTe OpUTBOIO B3I0BK OOPO3EHKH 1 KIAAYyTh y
0,2-mporieHTHUH PO3UYMH KUCIOTO (PYKCUHY Ha 15 XBUIUH.

2. bapBHUK 37TMBalOTh, HACIHHS MMPOMHUBAIOTH BOJIOIO, PO3KIIAAIOTh MIHIIETOM
Ha QUIBTPYBAIILHUM AP 1 BU3HAYAIOTh )KUTTE3AATHICTb.

VY KUTTE3MATHUX 3EPHIBOK 3apOJKU HE 3abapBiieHi. Y HE XHBUX ab0 Iayxke
MONIKO/PKEHWX 3€PHIBOK 3apojKy 3abapBiieHi 1HTeHCHMBHO. IIpu Bu3HauYeHHI
KUTTE3TATHOCTI 3E€PHIBOK 3PYyYHO KOPUCTYBATUCA PYYHUMHU a00 IITATUBHUMU
TyTIaMH.
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MasntoHku:
1. 3pa3ku ropoxy:

JKUTTE3IATHI HEXKUTTE3AATHI

2. 3epHIBKH MIIICHHUII

JKUTTE3IaTHI HEKUTTE3IATHI

Bucnoeku:

Jlaiime nucemogy 6i0no6iob Ha KOHMPOAbHI 3ANUMAHHA:

1. SIka BmMacTUBICTH MPOTOILIA3MHU JISKUTHh B OCHOBI BU3HAUEHHS >KUTTE3/IAT-
HOCTI1 HACIHHSA?

2. SIki hakTOpW MPUBBOIATH 10 MOPYIICHHS KUTTE3TATHOCTI HACIHHS TIPU He-
JTOTPUMaHHI YMOB Horo 30epirants?

3. TlosicHiTh gK BimOyBa€ThCS OOMIH PEUYOBUH MK ITUTOIIA3MOIO, SIAPOM,
MJIACTUIaMH, MITOXOHJIPISIMUA 1 BaKyOJISIMHU.

Jlara [Tignuc Bukiamayva:
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JlabopaTtopna po6oTa Ne 3

Tema: CnocrepexeHHs: IBUIA IUIA3MOJI3Y i JemIa3MoIi3y.

Mema ma 3aedanna. CriocTepiraloud 3a SBUIAMU IJIA3MOJIZYy 1
JIeTIa3MoJ1i3y. 3aCBOITH MEXaHI3M HaJXODKEHHS BOJAM B POCIMHHY KJIITUHY 3a
PaxyHOK OCMOCY.

Ilepenik cneyianvno2o 001a0HAHHA, YCMAMKYGAHHA, NPOZPAMHO0
3abe3neyennsa, mamepianie ma IHWUX 3AC00i8 HEOOXIOHUX 0N BUKOHAHHA
aabopamopnoi poéomu’. MIKpOCKOTH, MPEAMETHI 1 HAKPUBHI CKEIbIS, OPUTBH,
MIHIETH, COIUPTIBKY, MINETKU, MpenapyBajibHi TOJKH, QIIBTPYBAIbHUNA TAMip, CHHS
UOYJIsL, TPAAECKAHIISA, PEaKTHUBH.

Cymov  Oocniosycenna: O3HAUOMHUTHCH 3  SIBUIIAMU  IJIA3MOJIZYy 1
JeI1a3Moii3y, 3'dCyBaTH MeEXaHI3M HAAXOJKEHHS BOAU B POCIMHHY KIITHHY.
Odopmutu nadopatopHy poOOTy, 3pOOUTH BUCHOBOK Ta 3aXUCTUTH.

IIposenenns podoru.

1. BUrOTOBIISAIOTP TOHEHBKHUH 3pi3 IMIKIPOYKH CHUHBOI LU0yl abo JIMCTKa
TpaJecKaHIIli

2. BminyroTh WOro B KparulMHy BOJM Ha MPEIMETHE CKJIO 1 HAKPUBAIOTh
HAKPUBHUM CKEJIBIIEM.

3.BuroroBieHuil npenapaTt CroyaTKy po3risgaloTh MPU MaJoMy 301JIbIIIEHHI
(8"), mig yac ssKOro BUOMPAIOTH Miclie 3 100pe 3a0apBICHUMH KIITHHAMH.

4. bepyThb CMyXKy (QUIBTPYBaJbHOTO Manepy 1 NPUKIANAI0Th 0 Kparo
HAKPUBHOTO CKEJbIA, a 3 MPOTHIEKHOTO OOKY IMIMETKOK OIYyCKalTh KiJbKa
kpaneiab 1 M po3unHy caxaposu.

5. PosrasparoTe mpenapar i MiKpOCKOIIOM.

B pesynbTati aacopOiiii BoAu MmamepoM Mij] HAKPUBHE CKEJIbIE HAIXOJUTh
po3uuH Tasmodiituka. Yepes 1-3 xB. mpoTomiazmMa TOYMHAE BiJCTaBaTH Bijl
OOOJIOHKM CIIOYaTKy IO KyTax KIIITHHH, CHOCTEPIraeThCsi TaK 3HAHWUN YTHYTHH
MJIa3MoJi3. 3 4YacoM BiJCTaBaHHS ITUTOIUIA3MM 301IBIIYETHCS, aX IIOKU BECh
MPOTOIIACT MOBHICTIO HE BIJICTAHE BiJ OOOJOHKM 1 HE OKPYIJIUThCA. B mpomy
BUIAJIKY CIIOCTEPITa€ThCs ONyKia opma MmiIa3Molizy.

106 BusSIBUTH SBUIIIE JEMIa3MOI3y, OepyTh Mpenapar 3 MIa3MOI130BaHUMHU
KJIITUHAMH, TIPUKIAIAI0Th O HAKPUBHOTO CKEJBIS CMYKKY (DUIBTPYBAJIBHOTO Ta-
nepy, a 3 Apyroro OOKy CKEJbIIs MIMEeTKOK OMyCKaloTh KUThbKa Kpamnenb Boau. Kon-
IIEHTpaIlisl B KJIITUHAX BUIA, HIXXK 30BHI, @ TOMY PiIUHA PYyXa€ThCSA B HAMPSMKY JI0
O1boi KoHIeHTpaii. [lpu 1boMy 1uTOMIa3Ma HACHYYBATUMETHCS BOJIOIO 1 3aiimMe
MOTIEPEIHE MOJIOKEHHS — HACTa€ JIETIa3MOoJIi3.
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3amantoBaTu:
[Tma3MorizoBaH1 KIIITHHA Jlemrazmoii30BaH1 KIITHHA

Cnocm €PeIHCEHHA:

Bucnoeku:

Jlaiime nucemogy 6i0no6iob Ha KOHMPOAbHI 3ANUMAHHA !
1. IIlo Take mua3Modi3 1 IpH SKUX YMOBaX BIH criocTepiraerbesi? Ski mpore-
CH 3YMOBIIIOIOThH JICTIaA3MOJI13?
2. Sxi hopmu mnazmodizy Bam Bigomi?
3. UM MOXKYTb MJIa3MOJI3yBATUCS MEPTB1 KIITHHU?

JlaTa [Tianmuc Bukinagaya:
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3anuTaHHA IS caMoIlepeBipKH
1o teMi 1 «@i3iosorisi pOCJTUHHOT KJIITHHN»

1. Icropis BIAKPUTTS KIITHHHU SK €JIEMEHTAPHOI CTPYKTYPHOI OJMHMII OpraHi3-

My JIFOJIMHA

CyTb KUTTS 1 XapaKTepH1 03HAKH KUBOT'O OpPraHi3My.

3. bionoriuni MmeMOpaHu — TOJIOBHUM €JIEMEHT KJIITUHHHUX CTPYKTYp, iX OyaoBa

Ta QYyHKIII.

[omkomkeHHs 610J0TTYHIX MEMOpaH, X HACHIIKH JUIsl POCITUHHOI KIIITHHHU.

MexaHi3Mu BUOIPKOBOTO HAIXO/KEHHS PEYOBHH B POCIUHHY KIIITHHY.

OOrpyHTyiiTe TpHPOAY YTBOPEHHS TpaHCMEMOPAHHOTO MOTEHI[IATy B POC-

JUHHIN KITITHHI.

/. KommapT™meHTalisi KIITUHHOTO MeTadomi3My. Poiib 010J0T1UHUX MeMOpaH B
PO3MO/IUII KATAIITUYHUX CUCTEM 1 MeTaO0IIYHUX (HOH/IIB.

8. OOMIH peyoBHH MiX IUTOIIA3MOIO, SJIPOM, IIJIACTUIAMU, MITOXOHIPIIMH 1
BaKyOJISIMHU.

9. IMosicHiTh posib MeMOpaH y peryJsii Ta iHTerpaiii MeTado1i3My B KIIITHHI.

10.Ximiunuii cknaa, OyaoBa 1 GyHKIT KIITHHHOT OO0JIOHKH.

11.KyTtuHizanis, MiHepai3allis, 3/IepeB’ iHIHHS, OKOPKOBIHHS, OCIIU3HEHHS 1 Ty-
MO3.

12.Cknaz 1 pyHKIii BaKyosIen.

13.5IkuM 9UHOM 3MIHCHIOETHCS 3B’ SI30K MiXK KIITHHAMH POCIMHHUX TKaHUH. [10-
HATTA PO CUMILIACT 1 aloIuIaCT.

14. Y apTpactpykTypHa Oy10Ba, (DyHKIIIT Ta OHTOTE€HE3 XJIOPOIUIACTIB.

15.bynoBa Ta pyHKIIT MITOXOHIPIM.

16.MikpoTimbIis, ix OyaoBa Ta GyHKIIII.

17.Ha3BiTh HeMeMOpaHH1 1 HeMeOpaHHI CTPYKTYpU POCIUHHOT KIiTHHU. KopoT-
KO OXapaKTEepU3yUTe iX.

18.Mexani3mMu BUOIPKOBOTO HAIXO>)KEHHS PEYOBUH B POCIMHHY KIIITHHY.

19.T1acuBHI 1 aKTUBHI MEXaHI3MU PyXy PEUOBHUH Yepe3 MEMOpaHH.

20.Knitunnaa o6ononka ta ii ¢pyskiii. [IoHATTS npo BiIbHUEN MpoCTip (AmoriacT)
KJIITUHU Ta HOro (QYyHKITII.

21.Knituna sk miTicHa BigkpuTa cuctema. ['omeoctas Horo 3Ha4eHHS 111 PyHK-
IOHYBaHHS 010JIOTTYHOT CUCTEMH.

22.bioeneKkTpryHi SBUILA, iX (YHKIIOHAIbHA POJIb Y B3a€EMO/IIi KIIITUHH 3 Cepe-
JOBHIIIEM.

23. 5 npo. OcobauBocCTi Horo OyA0BHU Ta (QYHKITIH.

24 Tlnactuau iX TUIHU, 0COOIMBOCTI OyI0BH 1 (YYHKITIH.

25.Pubocomu, opranenu pyxy, KIITUHHUMN LIEHTP: 0COOIUBOCTI iXHBOI OYI0BHU Ta
byHKITIH.

26.Ennonna3maTidna citka, 0COOJMBOCTI 1i Oy/10BU Ta QYHKITIHN.

27 . Kommuiekc 'onbmpki, 0cOOIMBOCTI Moro 0y10BH Ta (GyHKITIH.

28.B3aeM03B’130k MeMOpaH B €yKaplOTHUYHIM KIITHHI Ta iX y4acTb Y MIKKII-
TUHHINA B3a€EMO/III.

29. HanmeMOpaHHi KOMILIEKCH. IX CTpyKTypa Ta 3HaueHHS.
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TEMA 2. CTPYKTYPA, ®YHKIIII FIOMOJIEKYJL. IPOLIECU OBMIHY
PEYOBHUH Y POCJIMHHOMY OPI'AHI3MI

[Tpu BUBYECHHI JaHOI TeMU HEOOXITHO TOOpE YSIBUTHU CYTh JKUTTS Ta XapakTe-
PHI O3HAKH KMBUX OpraHi3MiB. JKHUB1 Opra”i3MH — 11€ BIIKPUTI 010JI0T14HI CUCTEMH,
SIK 3A1MCHIOIOTh TIOCTIHHO OOMIH PEYOBHH 1 €HEPTii 3 HABKOJMUIIHIM CEPEIOBHUILEM
Ta B caMmoMy oprasi3mi. JIJist po3yMiHHs (PYHKITIOHYBaHHS KUBUX CHCTEM HEOOX1HO
3BEpHYTH yBary Ha XiMi4Hy MPHUPOAY 1 BIACTUBOCTI KOMIIOHEHTIB POCIMHHOI KIIITH-
HU — OUIKIB, JIIMI/AIB, BYTJIEBOIB, HYKJIETHOBUX KHUCIOT Ta 1H. 3’ICyBaTH pOJIb MaK-
poepriuanx cnonyk kmituan: ATO, AJID, VD, KoA Ta in. OOMiH pe4OBUH 1 €HE-
prii B pociIMHaX HEMOXXJIUBUN 0e3 ydacTi 010J0TIYHHUX KaTali3aTopiB — (PEPMEHTIB.
Tomy HeoOxigHO H00OpE 3po3yMiTH (Pi310JI0TIYHI BIACTUBOCTI, OYJIOBY Ta MEXaHi3M
Ti, @ TAKOX 3aCTOCYBaHHS (PEPMEHTHHX IpemnapariB B arpOMPOMHUCIOBOMY KOMILIE-
KC1 171 BUPIIIICHHS PI3HOMAHITHUX 3aBIaHb.

JlaGopaTopna podora Ne 4
Tema: Io0yBaHHS POCTMHHOIO OLIKA | BUBYEHHS HOT0 BJACTHUBOCTEI.

Mema ma 3ae0anns’. 3aCBOITH METOAMKY BHJIUICHHS POCIMHHUX OLIKIB Ta
BHUBUYUTH iX (13MKO-XIMI4HI BJIACTUBOCTI.

Ilepenik cneuianvHo20 001A0HAHHA, YCMAMKYBAHHA, NPOPAMHO20
3abe3neueHnn, mamepianie ma IHWUX 3aCc00i6 HEOOXIOHUX 0711 6UKOHAHHA
aadopamopuoi po6omu: TexHIUHI Baru 3 pi3HOBAKKAMU, BOJsiHA OaHs, ITATUBH 3
npoOipkamu, Kojaou mictkicTio 100 mui, miiku, GUIbTpyBalbHUN Mamip, TOPOXOBE
OOpOILIHO, pEaKTUBH.

Cymb  0Oocnioncuna. (O3HAUOMUTHCHL 3 OCHOBHHMH  BJIACTHBOCTSIMU
pocnuHHux OukiB. OdopmMutu nabopaTopHy poOOTy, 3pOOHTH BHCHOBOK Ta
3aXUCTHUTH.

IIpoBenenus podoTu

3 — 5 1 ropoxoBOro OOpOIIIHA HACUTIAIOTH Y KOJIOY, HonauBaTh 20-30 mut 10-
MPOLIEHTHOTO PO3UYMHY cipyaHOKucioro amoHito. Konly 3akpuBaroTh mpoOKoro i
300BTYIO0Th mpoTsiroMm 3 xB. Jlam BMicT koyiOu 3anumarTs Ha 20-30 XB., a MOTIM
GIIBTPYIOTH HOTO Yepe3 manepoBuil GiabTp, 3SMOYECHUN THM K€ PO3UYUHOM COJII.

SAxmo ¢inbTpar Oyae MyTHHMM, HOro 3HOBY BWIMBAIOTH Ha (uibTp. B
oJiepKaHOMY pPO34MHI Oyzae OUTOK ToOyJiH (JerymiH), 3 SIKUM HpPOBOJATH TaKi
peaxIi:

1. BuBuaroTh HEpPO3UMHHICTH IIOTO O17Ka B BOJI. {1 1IbOTO HANIMBAIOThH Y
npoOipky 1 mu1 1oOGyToro O61IKa 1 10al0Th 2 — 3 MJI BOJIM; PO3YHMH CTa€ KAJIAMYTHUM
BHACTIIOK BUMAJaHHA B OCaAOK TIOOymiHy. SIKIIO 0 HBOTO JOJaTH ClIaOKuii
po3uud HewTpanbHoi com (NH4),SO, kamamyTh 3HHMKAa€ BHACTIIOK PO3YHUHEHHS
O1JIKa, 1110 BUIIaB B OCA/I.

2. JleMOHCTpYIOTh, MmO TpHU [li KOHIICHTPOBAHWUX MIHEPAIBHUX KHCIIOT
(HNO3, H,S0,) 1 mpu xum'sTiHHI O17I0K BTpadae XapakTepHI AJsl HbOTO BIACTUBOCTI
— BIIOYBA€ETHCS ICHATYAITis:
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a) HAJIMBAaIOTh y IPOOIpKy 2 — 3 MJI pO3UUHY O1J1Ka 1, TOCTYOBO HarpiBaroy,
JIOBOAATH 10 KumiHHSA. Ocaj, MO0 YTBOPIOETHCSA, HE PO3ZUYHHIETHCS B PO3UMHAX
HEUTPAIIbHUX COJIEH;

0) HaIMBAIOTh Y MPOOIpKY 2 — 3 MJI pO3UMHY O1JIKa, MOTIM JT0Jal0Th KiJIbKa
Kparelb OJHi€l 3 Ha3BaHUX BUIIEC KUCIIOT; 3pa3y YTBOPIOETHCS 0Cal, IKAW TaKOX HE
PO3YMHSETHCS B pO3UMHAX HEHTPATbHUX COJICH.

3. BUKOHYIOTH 3 OJIep>KaHUM PO3YMHOM O11Ka TaKl peaKIlii:

a) biypemosa  peakyis. Po3umn Oinka (2 — 3 mn) mimryxyors 10-
MIPOIICHTHUM PO3YMHOM iJIKOTO HATPY, a TIOTIM TIO Kpansx JI01atoTh l-npoueHTHHﬁ
po3unH CuS0Q,; yTBOpIO€THCSA OCaj TIAPOKCHUAY Mifl, KU B HpI/IcyTHOCTl Oinka
PO3UMHAETHCS 1 3a0apBiitoe po3unH y (ioreToBuid Komip (TaKy peakiiio TaroTh
CTONYKH, 10 MicTsATh rpymy — CO-NH-);

0) Kcanmonpomeinosa peaxyisa. J1o 2 — 3 M1 po3unHy OUIKa 10AaI0Th KUIbKa
Kparieiab KOHIIEHTPOBAHOI a30THOI KUCIIOTH; BIIOYBAa€ThCs JIEHATypallisi O1Jika 1 BU-
najgaHHs oro B ocaa. Ocaja 1 po3uuH 3a0apBIIOIOTHCS B YKOBTUH Kouip (TpU Ha-
rpiBaHH1 B OUIbII 1HTEHCUBHUMN). SIKIIO B MPOOIPKY J0/1aTH amiaKy »OBTHH KOJIp
NepexoauTh B opamkeBui. Ll peakiliss Bkazye Ha HaAsSBHICTh Y MOJIEKYJl Ollka
aMIHOKUCIIOT: (peHITaNIaHIHY, TUPO3UHY, TpUNTO(DaHY.

Cnocm €PerHCEeHHA:

Bucnoeku:

Jaiime nucemogy 6i0no6iob Ha KOHMPOAbHI 3ANUMAHHA

1. Awminokucnorn, ix XxiMi4HA TpHpPOAA, BIACTHBOCTI Ta pPOIb B
KUTTENISUTBHOCTI POCTUHHOT KIITHHHU.

2. Ilpo uio cBiQUMUTH MOsIBA OCaTy MICS KUI STIHHS pOo34MHY Oljika abo npu
J0/IaBaHH1 KOHIIEHTPOBAHUX MIHEPATbHUX KHUCIOT?

3. Tlpo mio cBimUUTH NMOsIBA CUHBO-(10JETOBOIO 3a0ApBIICHHS MPU J0/IaBaHHI
710 JIy’KHOTO PO34YMHY O1JIKa CIpYaHOKUCIIOT MiJT1?

Jlata [Tignuc Bukiamayva:
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JlabopaTtopHna po6ora Ne 5

Tema: BuBueHHsI BILUIMBY peakiii cepeloBUINA | TeMIIepaTyPH HA aKTUBHICTH [-
ppykTodypanosuaazu (caxapasm).

Mema ma 3aeé0anna. Hapuntucs BUAUIATH (EPMEHTH JPIXKIKIB, BUBUUTH
BIUMB pH 1 TemMmniepaTypu Ha aKTUBHICTh (PEPMEHTIB.

Ilepenix  cneuianvno2o 001a0HAHHA, YCMAMKYBAHHA, NPOPAMHO20
3a0e3neuennsn, mamepianie ma IiHWUX 3aco0i6  HeOOXIOHUX 0711 GUKOHAHHA
aabopamopnoi pooomu: Jpixmxi, QiieTpyBambHUI mamip, ctynkud (apdoposi,
JKY, TPOOIPKH, IITATUBH AJIS TPOOIPOK, BOAsIHA OaHs, TEPMOMETP, MINETKU Ha 2, 5,
10 M7, peakTHuBH.

Cymo Oocniosmcennsn. O3Haiiomutuca 3 BIiMBoM pH 1 Temmeparypu Ha
aKTUBHICTH (epMmeHTy (- ¢pykTodypanoszunazu. Ogopmutu nadbopaTopHy pooOOTy,
3poOUTH BUCHOBOK Ta 3aXHCTUTH.

IIpoBenenns poooTH.

1. 10 r mpecoBaHMUX APIKKIB 3MIITYIOTh 3 10 T pIYHOTO IMICKY.

2. lomaroTh 5 MJ1 BOAM, IHTEHCUBHO PO3TUPAIOTh Y (papdoposiit cTymiii.

3 Honuatoth 15 min Bomu, Harpitoi no 40°C, 1 NpoAOBXKYIOTh PO3TUPATH
npotsirom 10 xB.

4. Cymimn QuIbTPYIOTH Yepe3 CKIAJACHUN manepoBuid GuIbTp.

B OJIEP)KaHOMY ¢1apTparti 3HaXOJIUTUMETHCS (bepMeHT B—
bpykTodpypanosugasa.

5. B ogny npo0Oipky HanuBarTh 2 — 3 M QiIBTPATy 1 JOBOASATH A0 KHITIHHS.

CxeMa Ta pe3yabTaTd JOCIiTy

Ne . NV o pH cepe- |Temnepary-| Intencus-
Cxuan 1HKyOaIiiHoi CyMiIi, MIL. :
n/m JIOBHIIA pa HICTb OCaJ1y|
1. |5 ma 2% caxapo3u + 2 mu H,O + 0,5 mii | He#Tp. 20°C
biapTpary
2. | 5 ma 2% caxapo3u + 2 mia H,O + 0,5 mu | weittp. | 40-45°C
dbiapTpary

3. |5 mn 2% caxaposu + 2 ma H,O + 0,5 M| mewitp. | 40-45°C
MIPOKUT STYCHOTO (PLIbTpaTy
4, | 5 ma 2% caxaposu + 1,5 max H,O + 0,5mn | cimabo 40-45°C
1,5% CH3COOH + 0,5 M dinbTpary KHCJIC
5. |5 mn 2% caxaposu + 2 wma 1,5% | kucie 40-45°C
CH3COOH + 0,5 M dinbTpaty
6. | 5 mu 2% caxapo3u + 2 mia 0,2 H. KOH + | nyxne | 40-45°C
0,5 mxn pinbTpaTy
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Bucnoeku:

Jlaiime nucemogy 6i0no6iob Ha KOHMPOAbHI 3ANUMAHHA |

Oco6amBoCTI Aii (PepMEHTIB Y POCIUHHIN KIIITHHI, 1X JIOKaJ13a1is.
Krnacudikarist Ta HoMeHKI1aTypa )epMEHTIB.

SAxy peakiiito katamnizye pepmeHT B-PppykrodypaHo3uaaza?

. B oMy monsrae BIIIMB TeMIlepaTypu Ta PEaKilii CepelIoBHINA HAa aKTHB-
HICTh (DE€pMEHTIB?

Hwnh e

Jlara ITignuc BuKIIagayva:
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30

3anuTaHHA IS caMoIlepeBipKu
no temi 2 «CTpykrypa, pynkuii 0iomoJiexyJ. Ilpouecu o0MiHy pedoBHH y
POCJIMHHOMY OpPraHizMi»

CyuyacHi ysBJICHHS TIpo OOMIH PEYOBHMH Ta €HEprii B KIITHHI.

[TonsarTs npo aHaGoi4HI Ta KaTaOOIYHI peakilii.

Makpoepriuii CHeKkTpH, iX CTpyKTypa Ta (yHKIII.

XiMIYHUH CKJIaJ POCIWHHOI KIIITHHHU.

€IHICTh CTPYKTYp 1 QYHKIIH POCIMHHHUX 1 TBAPUHHUX KIITHH. B oMy ix

CXOXICTb 1 PI3HHUIISA.

AMIHOKHUCIIOTH, iX XiMiYHa MPHUPOJAA, BIACTUBOCTI Ta POJIb B )KUTTEMISIIBHO-

CTi POCTMHHOI KJIITHHH.

binkwu, ix 0ynoBa, (i3MKO-XIMI4HI BIACTHUBOCTI, KJIacu]iKaris.

KneiikoBuHa, ii ckiiaj Ta 3HaueHHs Y GOpMyBaHHI 3€pHA MIICHMUIIL.

3HavyeHHs aM(pOTEPHUX BIIACTHBOCTEH OUIKIB B SBMIINAX ajcopOIlii Ta rijgpara-

1ii.

10.®epmenTH, ix O610JI0TIUHA PUPOIA Ta POJIHL B OOMIHI PEYOBHH 1 €HEprii B poc-
JUHHIN KIIITHHI.

11.Cytp Teopii (epmeHTatuBHOro Kartamizy. CnernudiyHiCTh 1 3BOPOTHICTH il
dbepMeHTIB.

12.01H0- 1 TBOKOMIIOHEHTHI (DEpMEHTH.

13.3anexxHicTh akTUBHOCTI ()epMEHTIB BiJ Temreparypu, pH, aepariii, KOHIIEHT-
partii coJien.

14. Tunu peryndiii akTMBHOCTI ()EPMEHTIB B KJIITHHI.

15.®epmeHTHI mpenapaTH, BUKOPUCTAHHS iX B O10TE€XHOJIOTII.

16.130¢epmenTH Ta ix 6ioNOTIYHA POIb.

17.TeopeTnyHe Ta MpPaKTUYHE 3HAUYCHHS BUYEHHS MPO (PEepMEHTU B arpOHOMIi.

18.ByrneBosu, ix XiMigyHa IPUPOA, POJIb B )KUTTI POCIIMHHOTO OPTaHi3My Ta 3Ha-
YEeHHS JIs1 JIFOJUHHU.

19.MoHnonykpu, iX xiMiyHa Tpupojaa, (yHKII B POCIUHHIN KIITHHI.

20.Omniromykpy, iX XiMidHa TpupoAa, (QYHKIIT Ta 3HAYECHHS IS JIFOJIMHH.

21.ITomimykpu ix XiMiuHa TOpUpoaa, PYHKII B POCHMHHIN KIITHHI, 3HAYCHHS
JUTSL JIFOJTAHU.

22 .TlopiBHsHTE KpoXMaib 13 IEII0I0300; B YOMY BOHHM MOAIOHI Ta YUM BIJPI3HS-
IOTHCS 32 XIMIYHOIO CTPYKTYPOIO, (QYHKIIISIMH, JIOKQTI3a1€I0 B KIIITHHI.

23.I'nmikoninmiay, iX XiMi4Ha NPUPOJA Ta POJib B (PYHKIIOHYBAaHHI POCIMHHOI KJIi-
THHU.

24.Bocku, iX XIMIYHa IPUPO/IA Ta POJIb B KUTTI POCITUHHUX OPTraHi3MIB.

25.HyxkJeiHoB1 KMCIOTH, X CTPYKTYypa, BUIU Ta poiib y O10CHHTE31 OlIKa.

26.AKTUBaTOpU, 1HTIOITOPU Ta OTPYTH (EPMEHTIB.

27.0cobmmBocti aii (epMEHTIB B POCIMHHIM KIITHHI, iX Jokamizamis. Kinacu-
dikariss Ta HOMEHKJIAaTypa (HEPMEHTIB.

28.J1imiau, X XiMiYHA IPUPOJIA, BIIACTUBOCTI, Ta (YHKIlI B POCIMHHIA KITITHHI.
OCHOBHI KOHCTaHTH, SIKI XapaKTepU3yIOTh BIACTUBOCTI JIIMIIIB.

29.@ocdomimian, X XiMiuHa mpupofa Ta (QYHKIII B POCAMHHIN KIITHHI.

agbrwnE
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TEMA 3. TEPMOJAUHAMIYHI OCHOBU BOAOOBMIHY POCJIUH.
TPAHCIIIPAILIIA.

[Ipy BuBYEHHI JTaHOiI TEMH CJIiJI 3BEpPHYTH yBary Ha OCOOJMBOCTI PO3IMOJILITY
BOJM B POCIIMHHOMY OpTaHi3Mi, ii BIacTMBOCTI Ta (Pi310J0TIUHY POk, 3°5CYBaTH 13
SIKUX TIPOIIECIB CKJIATAETHCA BOJIOOOMIH POCIMH. BUBUUTE poOOTY pYIIIiB BOASHOIO
NOTOKY KOPEHEBUH THCK, Tpaciipallis, CHJIM MOJICKYJISIPHOTO 3YETUICHHS MIX
MOJIEKYJIaMU BOJIU 1 CTIHKaMHU CYAMH.

HeoOxigHo maM‘sTaTH, IO KOpEHEBa CHUCTEMa SIBIISETHCS AKTUBHUM 1
CHeIliaJli30BaHMM OpraHOM B MOTNWHaHHI Bogau. [lpoanamizyiiTe sIK 3M1HCHIOETHCS
MOCTYNaHHs 1 MepecyBaHHS BOJIW B POCIMHI. 3BEPHITh yBary Ha BIUIMB 30BHIIIHIX
dakTopiB: TeMIiepaTypy, aepaiii, BOJOBTPUMYIOUOi CHIIM TPYHTY, XIMIYHOTO CKJIaIy
IPYHTOBOBIO PO3YMHY Ha BCUCHY 1 HarHiTaJbHY MISUIbHICTH KOpEHIB. BHBUMTH
MpoIlec TpaHcIipalii, i 6losoriyHe 3Ha4YeHHs. PeTtenbHO po30epiThcsi B MEXaHI3Mi
BIJIKpUBAHHS 1 3aKPUBAHHS MPOJIUXIB, 10OpPE BUACHITH CYTHICTh BUCXIJIHOTO MOTOKY
BO/M, Oe3nepepBHICTh BOAHOI (pa3u B pOCIIMHAX Ta 3HAUYEHHS PI3HOMAaHITHHUX SIBULL,
OB ‘SI3aHUX 3 BOJHUM PEXUMOM POCIHH B CLIILCHKOTOCIOaPCHKOMY BUPOOHHIITBI.

Oco0nMBy yBary HEoOX1AHO 3BEPHYTHM Ha BOJAHHMM OallaHC POCIMH Ta SIBULIE
B‘SSHEHHSI POCJIMH, HaBIThb TUMYACOBE B SHEHHS POCIHH MPU3BOAUTH JI0 3HUKECHHS
MPOJIYKTUBHOCTI  CUIbCHKOTOCIIOAAPChKUX pociuH. [IpoaHami3yiite 0cOOIMBOCTI
BOJIOOOMIHY Y POCIHH PI3HUX €KOJOTiyHUX Trpyrn. OcoOnuBy yBary MNpUALTITH
MUTAHHAM  TOCYXOCTIMKOCTI,  (P1310JIOTTYHUM  OCOOJMBOCTSIM  MOCYXOCTIMKHX
CUIBCBKOTOCTIOAAPCHKUX POCIIHH, AIarHOCTUI TOCYXOCTIMKOCTI, Ta KPUTHYHHUM
nepiojaM y BOJOOOMIHI pi3HMX pociauH. OOrpyHTylTe LUISXW I1IBUILEHHS
MOCYXOCTIMKOCTI Ta CyTh 3aKOHY 3€J€HCHKOI0 1 HOro MpakTU4YHE MpUMIHEHHS. Po3r-
JSTHbTE€ OCHOBU 3POUIEHHSI Ta BCTAHOBJIEHHS HOPM, CHOCOOIB Ta CTPOKIB TMOJIUBY
CLITBCHKOTOCTIOAAPCHKHUX KYJIBTYP.

JlaGopaTopHna podora Ne 6

Tema: CnocrepeskeHHs 32 pyXoM NPOAUXIB Mg Mikpockonom. @opmu
IU1a3MOJIi3Y.

Mema ma 3aedanna. O3HAHOMUTHUCS 3 MEXAHI3MOM NPOJUXOBHUX PYXIB y
pOCTIHH.

Ilepenik cneuianvnozo 001A0HAHHA, YCHMAMKYBAHHA, NPOPAMHOZ0
3abe3neyennsn, mamepianie ma IHWUX 3ac00i6  HeOOXIOHUX 011 GUKOHAHHA
aabopamopnoi poo6omu:. MIiKpocKomu, NMPEAMETHI 1 HAaKpUBHI CKeNbIls, OpUTBH,
MIMETKA Ha 5 MJI, OFOKCH, MIHIETH, IpenapyBaibHl TOJKH, QUIBTPYBAIBHUN Marip,
uOYyIIsl, pEaKTUBH.

Cymo oOocnioxycenna. O3HAHOMHUTHCH 3 MEXaHI3MOM TMPOJUXOBUX PYXIB.
Odopmutn 1abopatopHy poOOTY, 3pOOUTH BUCHOBOK Ta 3aXHCTHTH.
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IIpoBenenns podorm.

Ha moyatky poGoTH IOCHIIHI POCIMHMU J00pe MOJHMBAIOTh 1 CTaBIATH Ha
SCKpaBe CBITJIO Ha 12 TOUMHU, 1100 BIIKPUIUCS TPOIUXH.

1. BpuTBOIO HaaPiI3alOTh JUCTOK 3 HUXKHBOI OOKYy, 3AUPAIOTh MIHIIETOM
MIMATOYOK eMiJIepMicy 1 KIaayTh HOro B KpalIMHY S-TIPOLEHTHOTO PO3YHHY
TJIIEPUHY Ha MPEIMETHOMY CKEJIbIIi.

2. Ilpenmapar HaKpuBalOTh HAKPUBHUM CKEJbIEM 1 PO3MJISAAIOTh Mij
MI1KPOCKOTIOM.

Crouatky TiJ MIKPOCKOIIOM CIIOCTEPIra€ThCsl SIBUIIE IUIA3MOTI3y B
3aMHUKAlOYMX KJIITHHAX MPOJAMXIB 1 B IHIIMX KITHHaX emiaepmicy. llpu mpomy
MIPOJIMXOB] IIUIMHA 3aKPUBAIOTHCS BHACTIIOK BIAHATTS BOAM Bia mpoamxiB. [Iporte
[JIIEPUH CIPUYUHAE JIMIIE TUMYACOBUHU IJIa3MOJII3, OCKUIBKU TJIIIEPUH MPOHUKAE
Kpi3b LUTOIUIA3My Yy KJITHHHUM CIK 1 3yMOBIIIOE JIEIUIa3MOJII3, B PE3YJIbTATI YOIrO
MIPOJIUXU BIJIKPUBAIOTHCSI.

3. Sxmo cMyxKoro (GUIBTPYBJIBHOIO TANepy IIiJi HAaKPUBHE CKEJblIe
BTATYBATH JUCTHIILOBAHY BOJY, TO MPOJUXH BIIKPUBAIOTHCS MIBUAKO 1 MIUPOKO, IO
7100pe BUIHO I11]T MIKPOCKOTIOM.

4. B kiH1l poOOTH 3aMajbOBYIOTh MPOJAUXHU Y BIAKPUTOMY 1 3aKPUTOMY CTaHaX
Ta MOSICHIOIOTH IPUYMHU MTPOJIMXOBUX PYXIB.

Cnocm €pPeIHCEeHHA:

3amanroBaTy :
Biakputi npoauxu 3aKkpuTi IPOTUXH
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[TosicHUTH TPUYUHM BIAKPUBAHHS Ta 3aKpUBAHHS MPOIUXIB.
Bucnoeku:

Jaiime nucemogy 6i0no6iob Ha KOHMPOAbHI 3ANUMAHHA

1. TTosicHITH MEXaHI3M IPOJUXOBUX PYXIB.

2. Illo Take nmponuxoBuii koedimienT? Bix 9oro BiH 3anekuTh? K 3MIHIOETHCS
JUHaMIKa NPOANXOBUX PYyX1B Ha MPOTs31 100H.

3. 3aneXHICTh CTaHy MPOAMXOBOTO armapaTy B 3aJ€KHOCTI BiJl METEOPOJIOTiy-
HUX YMOB.

JlaTa ITignuc BukIiamayva:
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JlabopaTtopna poGora Ne 7

Tema: BuBueHHsI cTaHy IPOAMXOBOI0 anapary pocJuH MeroaomMm Modtima.

Mema ma 3a60anna: OnanyBaTH METOJMKY BH3HAYEHHS CTaHy MPOAUXIB B
MOJILOBUX YMOBaX.

Ilepenixk  cneuianvno2o 001A0HAHHA, YCHMAMKYBAHHA, RNPOZPAMHOZO
3abe3neyennsn, mamepianie ma IHUWIUX 3AC00I8 HEOOXIOHUX 0N BGUKOHAHHA
nabopamopnoi pooomu: IlineTku, TpagecKaHIlis Ta 1HILIT POCIMHU, PEaKTHBH.

Cymo Oocniorncenna: O3HANOMHUTHCh 3 METOJUKOIO BU3HAYEHHS CTaHy
MPOAMXOBOTO amapary y PpOCIMH 3a 3JaTHICTIO CIHUPTY, OEH301y 1 KCHJIOIY
MIPOHUKATU y JIUCTS 4Yepe3 MPOAUXH 3 PI3KUM CTyNeHeM BiakputocTi. OpopMutu
1abopaTopHy poOOTY, 3pOOUTH BUCHOBOK Ta 3aXUCTHUTH.

IIpoBenenust podoTH.

1. Ha HwkHIil OIK JUCTKIB POCIIHH, IO JOCITIIKYIOThCS, Ha PI3HI IUISHKH
MIMETKOI MOCIIIIOBHO HAHOCSTh MaJIEHbKI KPAIUTMHU CIIUPTY, OCH30ITy, KCUITI0JTy 200
OCH3UHY.

2. BuUTpuMyrOTh JIMCTKH B TOpU3OHTajIbHOMY moyiockeHHI (10-15 x6) 10
MOBHOTO 3HUKHEHHS Kparielb, SIKi BHUIAPOBYIOThCS a00 MPOHUKAIOTh B CEPEIUHY
JUCTKA.

3. Po3risaaroTh TUCTKU Ha CBITIIO. SKINO piiiHAa IPOHMKIIA B MDKKJIITHHHUKH,
TO Ha JIMCTKY BHJIHO MPO30Pi IJIAMHU. SIKIIO MPOAMXHU 3aKPUTi, TO PEUOBHUHA IIBUIKO
BUITAPOBYETHCSI 3 TMOBEPXHI JIMCTKA 1 MPO30pUX IUISIM He Oyzae. SKmo npoauxu
IIMPOKO BIAKPHUTI, TO KpaIjl BCIX PIIMH MIBUAKO NPOHUKAIOTh Y KIITHHY, 1 TOJII
Mpo30pl IIAMH Ha JUCTKY 100pe BUAHO. CHUPT MPOHUKAE TIUIBKU Kpi3b BIIKPHUTI
MPOIUXH, OEH30J1 — Kpi3b HaMIBBIJIKPUTI, KCHJION — KPi3b CJIa00 BIJIKPUTI.

4. PezynbTaTu AOCII/IB 3aIIMCYIOTh 32 HABEJICHOIO CXEMOIO.

CxeMa 1 pe3yJIbTaTu JOCIiTY:

IIpOHMKHEHHS pEYOBUH B JINCTOK

Cran
O0’exT KCcuJom abo .
COUPT OeH301 eI MPOJIUXiB
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Bucnoeku:

Jlaitme nucemogy 6i0no6iob Ha KOHMPOJIbHI 3ANUMAHHA .
1. TlosicHUTH IUHAMIKY MPOJIUXOBUX PYXIB B 3aJI€KHOCTI BiJ] METEOPOJIOT1Y-
HUX (aKTOPIB Ta TEMHOTO 1 CBITJIOTO MEPI0/IiB 100U.
2. Ha 4oMy TpyHTY€TbCS BUBYEHHS CTaHY MPOJMXOBOTO amapary METOJIOM
1HUIBTpalii 32 Momimem?

Jarta [Tlignuc Bukmagayva:
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36

3anuTaHHA IS caMoIlepeBipKu
no teMi 3 «TepmoauHaMiuHi 0OCHOBH BOI000OMiHYy pociauH. Tpancnipamin»

1. YoMy poCIMHHY KIIITUHY MOKHA PO3IJISIaTH K OCMOTUYHY CUCTEMY?

Oco0MBOCTI CTPYKTYpPU MOJIEKYJ BOJIM, SIKI BU3HAYAIOTH 11 (PI3UYHI Ta XIMIUHI

BJIACTUBOCTI.

Cran BoAM B TKaHWHAX POCIWH Ta ii (i310J0TTYHA POJIb.

SIKi pO3UYMHU Ha3UBAIOTH T1EPTOHIYHUMHU, T1IIOTOHIYHUMH, 130TOHIYHUMHU?

1o Take mnazmomni3, uTpo3? Komv BUHUKAE TaKWi CTaH KITITHH?

3aranpHe TOHATTS PO BOJO0OOMIH pocivH. Boguuii 6amanc pocnud. Bomuuii

AeinuT Ta Horo BIUIMB HA OCHOBI (P1310J10r0-010XiMIYHI IPOIECH POCIMHHOTO

Oprasi3my.

7. Insxu HaAXOMKEHHS BOAU B POCIHHY.

®opmH IpyHTOBOT BOJIH.

Ske 3HaYECHHS MAIOTh SBHIIA OCMOCY Ta IPOIIECH TiapaTallii 610K0JI0iIiB Yy po-

cnuHHIA KmiTUHI? TlosicHITh, SKI CHIM 0OYMOBIIIOIOTh HAJAXOJKEHHS BOAU B

POCIMHHUI OpraHi3M.

10.KopeneBa cucrtema sik opraH MOTJIMHAHHS BOJHM, i Oy/0oBa 1 pojb y 3abe3rme-
YEHH1 POCIUH BOJIOKO.

11.Mo>XJIMBICTh MOTJIMHAHHS BOJM HAJ36MHUMH OpraHaMH POCIIHH.

12.0co061MBOCTI PO3BUTKY KOPEHEBOi CHUCTEMH POCIHH B PI3HUX EKOJOTIYHUX
YMOBaX.

13.Knacudikaris pocianH 3a iX 37aTHICTIO TOTJIMHATH BOY.

14.Yomy rpagieHT BOJHOTO MOTEHIlIaNy € PYIIIHHOI CHIIOK HAJIXOIKEHHS Ta me-
pecyBaHHS BOAU B POCIHHI?

15.BriiuB 30BHIIIHIX (PAKTOPIB HA BCMOKTYBAJIbHY AISUIbHICTH KOPEHIB.

16.®opmMu IpyHTOBOI BOJIOTH Ta i1 IOCTYMHICTH N7l pOCIUH. BomoyTpumyBaibHi
CUJIH TPYHTY.

17.KoeditieHT B’sHEHHS POCIUH. 3aJI€KHICTh HOTO BiJ TUIY IPYHTIB. ATPOHOMI-
YHE 3HAYEHHS KOe(DIIIEHTY B’ THEHHS.

18.Tumuacose 1 TpuBaiue (cTiiike) B’stHeHHS. [IposiBU, 3aX0a1 11010 TTOTIEPETIKEH-
HSI.

19. AkTrBHE TIOTTIMHAHHS BOAM KOpeHsMHu. KopeHeBuil THCK, MeXaHi3M HOTo ii.

20.0OxapaxkTepusyBaTH BEJIMUYUHY BCUCHOI CUJIM MOCYXOCTIHKUX COJIECTIMKHUX 1 BO-
JIOTOJIFOOHUX POCITUH.

21.BruivB 30BHINIHIX 1 BHYTPIIHIX (akTOpiB Ha KopeHeBui Tuck. J[0OOBi 1 ce-
30HHI 3MIHU KOPEHEBOT'O THCKY.

22.TpaHchipailis Ta ii 3HaYEHHSI B )KUTT1 POCIUH. MeToau AOCHIHKEHHS! TPaHCII1-
parii.

23.IlosicuuTy, 4YOMY IiJ] 4aC MOCYXH HEAOLIIBHO BHOCUTH JOOpHBA M1 MOCIBH.

24.Jluctok sk opraH Tpancmipailii. Po3TanryBanHs 1 KUIbKICTh MPOJIUXIB HA JIMC-
TOBIW TUTACTHHIII.

25.Yomy TpaHCMmipalliro Ha3UBarOTh HEOOX1THUM “37T0M” JIJIL POCIIUH?

26.MeTtoau BU3HAYEHHS TPaHCHIpaIii.
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27 .IToHATTA TIPO 1HTEHCHBHICTH TpaHCHipallii, ii MPOIyKTUBHICTh Ta TpaHCHipa-
IHHUN KoedIIieHT. 3Ha4eHHS WX MTOKa3HUKIB Y POCIMHHUIITBI.

28.3aexHiCTh TPaHCIIpallii BiJl BHYTPIIIHIX 1 30BHIIIHIX (haKTOPIB.

29.0CcHOBHI py1Iii BOJHOTO MOTOKY. B oMy MposIBIsIETHCS MepeBara BEpXHbOTO
KIHIIEBOT'O PYIIIisi?

30.bynoBa npoauxoBoro amnapaty. MexaHi3M BIAKpHUBaHHS 1 3aKpUBaHHS MPOJIU-
X1B.

31.Benuunna TpaHcmipariii.

32.IlpoauxoBa Ta KyTUKYJISIpHA TPAHCIIpaIis.

33.0cobnuBoCTI Oy/T0BU JIMCTKA SIK OpraHa TpaHCHipalii.

34. Tpancmiparris sk (Hi3UUHAN TpOIIeC.

35.Boaamuii pexxum 1 B’IHEHHS POCIHH.

36.Pyx Boau y pociuni. @akTopH, 110 3yMOBIIOIOTH PyX BOJHM Y POCIIHHI.

37.BusiBieHHa KOPEHEBOI0 TUCKY. SIBUINA IJ1avy 1 T'yTallii.

38.1IpoaunxoBa 1 MO3arpoIMX0Ba PEryJiAllis TpaHCIipallii.

39.MeToau BU3HAYCHHS CTaHY IIPOJIMXIB.

40.Pyx BoAM B CUCTEMI IPYHT — pOCJIMHA — aTMocdepa.

41.3nadeHHs BoAM U1l POPMYBAHHS YpOKaI0 CUIBCHKOTOCIIOAAPCHKUX KYIBTYP.

42 .Tlocyxa, ii Buau. [TocyxocTiiikicTb. JliarHOCTHKA TOCYXOCTIMKOCTI.

43.3miHM (P1310J0TTIYHUX 1 010XIMIYHHUX MPOLIECIB MPU BOJHOMY CTPECOBI.

44 .3a51eKHICTh TOTJIUWHAIBHOI JAISTILHOCTI KOPEHEBOI CHUCTEMU BiJl YMOB CEpPEo-
BHILIA 1 CTAHY POCJIHH.

45.KpuTnuHi nepioan y BOJOOOMIHI PI3HUX POCIIUH.

46.Di31070T1YHI Ta aHATOMO-MOP(]OJIOTIUHI MPHUCTOCYBAHHSA A0 TOCYXU. 3aKOH
3aJIEHCBKOTO.

47.0co0anBoCTI BOLOOOMIHY Y MEpO(DITIB 1 ME30(ITIB.

48.1Insxu miABUIEHHS TOCYXOCTIMKOCTI POCIIUH.

49.®d1i31050T14H1 OCHOBH 3poiieHHs. OOTpyHTYBaHHS HOPM JIJIsl TIOJIMBY 1 TEPMIHIB
HOJIUBY CLIIBCHKOTOCMOIAPCHKUX KYJIBTYP.

50.BruinB HaAJIMIIIKY BOJIOTH HAa POCIIMHY.

51.TIpupona mporuieciB audysii Ta ocMocy.

52.0cMOTHUYHI SIBUINA B KJIITHHI, pOJb KIITHHHOTO COKY 1 TpPaHUYHUX MeMOpaH
[UTOIIa3MHU. 3HaYCHHSI OCMOTUYHUX SIBUII B 5KUTTI POCIIHH.

53.0cMOTUYHUI TOTEHIIa)l KIITUHHOTO COKY. MeTo/Ii HOTO BU3HAUEHHS.

54.3a1eXHICTh OCMOTUYHOTO MOTEHI1aTy Bl YMOB ICHYBaHHS.

55.11osCHITH SIBUIIE TJIA3MOJII3Y Ta IPUUUHHU, K1 HOTO BUKJIUKAIOTh.

56.11Insixu HagXOHKEHHST BOAM B POCIMHHY KJIITUHY. BMICT 1 po3noain Boau B
KJIITHHI.

57.Typrop, BTpara #oro mnpu IJia3MoJi3l Ta B’SHEHHI. biojioriuHe 3Ha4YeHHS
Typropy.

58.BukopucTtanHs BeIMYMHH OCMOTUYHOTO MOTEHLIANy JUIsi BU3HAYEHHS CTPOKIB
MOJIUBY CUTBCHKOTOCIIOIAPCHKUX KYJIBTYP.

59.Teopis Cabinina.

60.Buxopuctanns (pi310J0T1YHUX MOKA3HUKIB JJIS1 ONITUMI3allii BOJHOTO PEXKUMY.
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PO3JLJIIV. ®POTOCHUHTE3

[Ipu BUBYEHHI 1aHOT TEMH YBa)KHO BUBYUTH MpOIeC (OTOCUHTE3Y, BIACTUBUI
3eJIEHUM pocliiHaM. 3BepHITh yBary Ha pobotu K.A, TimipszeBa nmo ¢poTocuHTe3y a
TaKOXX Ha €BOJIIOIIHE MOXOKEeHHS (oTocuHTe3y. BuBuaroun OymoBy (oToCHHTE-
TUYHOTO anapary i NIrMeHTHOT CUCTEMH, 35iCyiTe (Di3U4Hi, XIMI4HI 1 ONTHUYHI BJIACTH-
BOCTI1 xJiopodiny. 3’sicyiiTe nuTaHHs (1310J0TIYHOT POJIi MITMEHTIB B POCIMHAX, YMO-
BU YTBOPEHHS 1 po3Maay XJOpodily, SBUIIE XJIOPO3y. YBaXKHO PO3IJISIHBTE T'OJIOBHI
€Taly CTAHOBJICHHS YSABJIEHBb MPO MPUPOAY (POTOCUHTE3Y, AKyMYJISILII0, MITpalio Ta
TpaHcopmarlito eHeprii cBiTia B (DOTOCHHTETHYHHMX OJMHMILIX 1 1X peakiiiiHi
neHTpu. OxapakTepu3yiTe OCHOBHI THNH (POTOCHHTETHUHOrO (hochOpUIrOBaHHS.
3BEpHITH yBary Ha 0COOJUBOCTI 3aCBOEHHS Byriekuciioro razy Cs-, C4-; CAM — poc-
JMHAMH.

BuByatoun 3anexHICTh (POTOCHHTE3Y BiJl 30BHIIIHIX YMOB, 3BEpHITH yBary Ha
MOJKJTUBICT PETYIIIOBaHHS I[LOTO MPOIECY B YMOBAX CLIbCHKOTOCTIOAAPCHKOTO BHPO-
OHMIITBA 3 METOIO MiJIBUIIEHHS MPOIYKTUBHOCTI pociuH. OxapakTepu3yiTe BILIMB
Ha (POTOCHHTE3 I'YyCTOTH CTOSTHHS POCJIMH, IUIONII JIMCTOBOI MOBEPXHI 1 TPUBAJIOCTI il
aKTUBHOI JISNIBHOCTI, CIIOCOOIB MOCIBY 1 MOCAJ0K, PO3TAllyBaHHS PSKIB, JOOpUB,
3pOIICHHS 1 IHIIMX arpOTEXHIYHUX TPHUIOMIB.

JlabopaTtopna po6oTa Ne 8

Tema: XiMiuHi BJJaCTUBOCTI MIrMeHTIB IJIACTH/I.

Mema ma 3a60annsa: OnaHyBaTH METOJAMKY BUJIIJIEHHS CYMAapHUX MITMEHTIB
MJIacTUA € XJOPO(UIIB 1 KApOTUHOINIB. BUBUMTH XIMIUHI BJIACTUBOCTI XJIOPO(UIIB.
BuzHaunTi 0coOJIMBOCTI MOTJIMHAHHS MITMEHTAMH PI3HUX CIIEKTPIB CBITIIA.

Ilepenixk cneuianbHo20 001A0HAHHA, YCMAMKYBAHHA, NPOZPAMHOZ0
3abe3neuennsn, mamepianie ma IHWUX 3aco0i6  HeOOXIOHUX 011 BGUKOHAHHA
aabopamopnoi pooomu: DaphopoBi CTYNKU, HOXKUI, JTIHKH, (GUIBTPYBaIbLHUM
mamp, IIMNeTKA MICTKiCTIo 1, 2, 3 MJI, CKISHI TaJdW4K{, JAHIETH, IpoOipKH,
KOPEHEIUTIT MOPKBH, CHEKTPOCKOMNH, OrokcH, enekTpuyHa mgammna Ha 200 Br.,
PEaKTUBH.

Cymb Oocnioycennsa 3acBOITM METOAMKY BUIUICHHS MITMEHTIB 13 JIMCTKIB
POCIIVH, PO3AUTATH MITMEHTH Ha XJI0pO(1IU 1 KAPOTHHH, TPOBECTH PEAKITIT OMIJICHHS
xjopodiny, oaepxkatu GpeodiTHH Ta MPOBECTU 3BOPOTHY peaKIiio 3 GpeodiTHHOM.
Odopmutu nadopatopHy poOOTY, 3pOOUTH BUCHOBOK Ta 3aXHUCTUTH.

IIpoBenenns podoTH.

JloOyBaHHS CHUPTOBOTO PO3YUHY (BUTSIKKHU) MIiTMEHTIB.

1. CBiXi JINCTKU HAPi3ar0Th HOKUIISIMH, KJIaIyTh B CTYIIKY | PO3THPAIOTh.

2. JlonuBaBarTh 5 Mma 95-IPOIEHTHOrO €TUJIOBOTO CIUPTY | CyMilll CTapaHHO
PO3TUPAIOTh 110 3a0apBIEHHS CHIUPTY B MHTEHCUBHO3EICHHUM KOJIIP.
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3. Po3repty mMacy 311BalOTh Ha manepoBHil puIbTp.

dinpTpar sBisge cOO00 CIMPTOBHM PO3UMH CYMIIlll MIrMEHTIB.

Posmoginm mirm eHTi B 3a Mmetogqom Kpayca.

B ocHOBI MeTOMy JI€KUTH BIACTUBICTH MITMEHTIB IO PI3HOMY PO3YHHSTUCH Y
CHUpPTOBI ¥ OeH3uHI. BkazaHi pO3YMHHUKH TpH 3JIMBAaHHI HE 3MIIIYIOTHCSA |
YTBOPIOKOTH JBi (ha3u: BEPXHIO — OCH3WHOBY | HIKHIO — CIIUPTOBY. 3aBISKH I[bOMY
B110YBa€THCS PO3IMO/I1T KOMIIOHEHTIB CYMIiIIIi.

1. B nmpo6ipky HaIMBaIOTh 2—3 MJI CHUPTOBOT BUTSKKH MITMEHTIB | 300BTYIOTH
1-2 xB.

2. CtaBisTh poOIPKY B MITATUB | CIIOCTEPITAIOTh.

B Mmipy posmapyBaHHst eMyIbcii, BepxHiii OCH3MHOBUH Iap 3a0apBIIOETHCS B
3eJICHUW KOJIIP 3aBISKH Kpailiidi PO3YMHHOCTI B HbOMY XJjopodiny. B mpomy mrapi
MICTHTBCS | KApOTHH, ajie Horo 3a0apBIIEHHS MaCKY€ThCs XJI0PO(DIJIOM Tak caMo, K i
B 3€JICHOMY JIUCTKY.

Y HWKHBOMY CIUPTOBOMY IIapi 3ajMIIA€ThCA KCaHTO(I, TOMy IICH Imap
MaTHM€ 30JOTUCTO-)KOBTHM KOJIP. SIKIIO HIKHIM map MOMyTHi€ (Bl HAIJTUIIKY
BOJIN), TO HEOOX1HO TOJATH KIIbKa Kpareiab CIUPTY, 3HOBY 1HTEHCUBHO NIEpeMIIIaTH
| 3aTMIIUTH HA PO3IIAPYBAaHHS EMYJIbCIl.

3. 3amaoBaTH PO3MO/ LI MITMEHTIB 1 3pOOUTH BUCHOBKH.

OMunenus xaiopodiay I1yrom.

HasBHicTh y MoJiekyi XJI0po(disly BEIMKOIT KUUIBKOCTI aKTUBHUX XIMIYHUX TPyM
3YMOBJIIOE€ HOTO BEJIUKY peakiliiHy 3aatHicTh. Hanpuknaa, npu o6poOiii xiaopodiry
ayroMm, eQipHi 3B’S3KM OMWJIIOIOTBCSA, B PpE3yJbTaTl 4YOro BiJI HOro MOJEKYIH
BIJILIEIUTIOETHCS CIUPTH, (PITOI 1 METAHOJI:

COOCH; COONa
C32H300N4Mg < + 2NaOH C32 H300N4Mg + C20
H3yOH+CH;OH

COOC,5H4g COONa

Jpyruii TpoAyKT, SKUA YTBOPIOETHCS TMiJI 4Yac peaklii — JyXHa CuUIb
XJIOPO(LITIHOBOT KUCIIOTH, sKa 30epirac 3eieHe 3a0apBiICHHS 1 ONTHYHI BIACTHBOCTI
xJjopodimy.

1. YV mnpoO6ipky HamuBalOTh 2-3 M CIOMPTOBOI BHTSDKKH IIITMEHTIB,
nonatoth 1w 20-npouentHoro po3unHy KOH a6o NaOH.

2. ExcTpakT cTaBIIATh Ha BOSHY OaHIO,

3. JIoBOAATH O KHITIHHS, BUNMAIOTh | 0XOJIOKYIOTh,

4. Jlo 0XoJ0opKEeHOT CyMiln J0Jal0Th PIBHHK 00'eM OcH3uHY | 2—3 Kparnii
BOJM.

5. BmicT mpo06ipok pi3ko IMepeMillyroTh | 3aJIMIIAaI0Th JJIs BIACTOIOBAHHS.
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Y OeH3uHOBHI mIap MEePeXOoJsiTh KAPOTUH 1 KCaHTO(DiN, a B CIUPTOBUU —
HaTpi€eBa CUIb XJOPOQIUIIHOBOI KHUCJIOTH. 3aMajbOBYIOTh 3a0apBlICHHS IIapiB,
BKa3aBIITK PO3MOJLT MITMEHTIB.

JNoO6byBanHusa peodpiTUHY 1 3BOPOTHS 3aMiIHAa BOJHIO aT
OMOM METamny.

ATOM Martito, MOpiBHSIHO €J1a00 YTPUMYEThCS B MOp(ipuHOBOMY sJIpl 1 TIPH
o0epexHiN il CHIBPHUX KHCIOT JIETKO 3aMIIIy€ThCsl JBOMA MPOTOHAMH, MPHU I[HOMY
YTBOPIOETHCS CIIOTyKa Oyporo KoJbopy — dheodiThH:

COOCH; COOCH;
C32H300N4Mg < + 2NaCl — C32 H300H4H < +
MgCl,

COOC,H3g COOC,H3g

[ peakiiisi Mae Miciie IpU YTBOPEHH1 OypUX TUISIM Ha JIMCTI MiJ] A1€F0 BUCOKHUX
TeMIlepaTyp y JKapOHECTIMKUX PpOCIMH 1 MOXKe OyTH BHUKOpUCTAaHA JUIs
71a60paTOPHOTO BUSHAYECHHS YKAPOCTINKOCTI POCIIUH.

Akmo Ha (eodpiTUH MOMISATH COJSIMH Midl ab0 HHMHKY, TO 3aMiCTh JBOX
MPOTOHIB Yy SAPO BXOAWTH BIJAMOBIJHUNA METall, 3BOPOTHBO BIJIHOBIIOETHCA
METAJIOOPTaHIYHU 3B'SI30K 1 3HOBY 3’SIBJISIETHCS 3€JICHE 3a0apBICHHS:

COOCH;
C32H300N4H2 < + Zn(CH3COO) 2 —>
COOC,H3g
COOCH;
—  C3H300ONyZn < + 2CH ;COOH
COOCyH39

OTtxe, 3a0apBieHHST XJI0pOd1Ty 3aJCKUTh BiJl HASBHOCTI METAJIOOPTaHIYHOTO
3B’SI3KYy B IOT'O MOJIEKY!I.

1. V nBi npoOipkyd HaAIMBAIOTh MO 2-3 MJI COIUPTOBOI BUTSDKKM IMITMEHTIB 1
no/1at0Th 2-3 kpamii 10-mporeHTHOro pO3YMHY COSTHOT KUCIOTH

2. Jlerxo 300BTYIOTb.

[1ig mi€ro KUCIOTH 3HUKAE 3efieHe 3a0apBIICHHS, 1 BUTSKKa Ha0yBa€ OJIMBKOBO-
Oyporo KoJIbOpy, YTBOPIOEThCS CITOJTYKa, siKa JicTana Ha3By (peodiTuHy.

3. Hani ogny 3 npo6ipok 3 ¢peodiTUHOM 3aTUIIalOTh K KOHTPOJIb, a B APYTY
BHOCSATH TPOXU (Ha KIHILII CKaJbIIelis) aleTaTy HUHKY a00 aleTaTy Mil.

4. HarpiBaroTh Ha BOJIsiHIM OaHi.

[Ipu nupomMy 0IMBKOBO-0ype 3a0apBIEHHS 3HUKAE 1 3HOBY 3’ SIBISIETHCS 3€JICHE B
pe3yNbTaTi BITHOBJIEHHS METAJIOPTraHIYHOTO 3B’ A3KY 1 YTBOPEHHS METaI03aMilIeHOro
xJjopodimy.

5. B mpotokonmax poOiT 3amManboBYIOTh MpoOipku 3 ¢deodiTuHOM 1
IIUHKOMIOAIOHNM XJIOpo(iIoM Ta poOISITH BUCHOBOK PO T€, IO 3€JIeHEe 3a0apBIICHHS
XJIOpod1Ty 3yMOBIIEHE HAsIBHICTIO B HOTO MOJIEKYJII METaIOOPTaHIYHOTO 3B’ A3KY.
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3ABJIAHHA 1. Io0yBaHHS CIMPTOBOIO PO3YMHY (BUTSHKKH) MIrMEHTIB.

3anucatu emmipuuHi GopMyn XJIOpodily a 1 B Ta BKA3aTH B UOMY MOJATAIOTh
BIJIMIHHOCTI B iX XIMI4Hi¥ Oy/0BI.

Cnocm €PerHCEeHHA:

3ABJIAHHHA 2. Po3noaisn nmirmenTiB 3a metogom Kpayca.

3amanioBaTé KapTUHY PO3MOALTY OKPEMHUX IMITMEHTIB Ta MOSCHUTH HA YOMY
IPYHTYETHCS PO3MOJILT X Y PI3HUX PO3UMHAX.

Cnocm €pelrCcenHsn:
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3ABJIAHHSA 3. OmuisieHHst XJ10podiry JIyrom.

3anucaTy piBHSHHS peakilli OMUJICHHS XJI0pOdLIy:

3amatoBaTy Ta MOSICHUTH PO3IIOALIT CYMIIIll B CUCTEMI CIUPT—OCH3MH.

3ABIAHHA 4. [lo0yBanus ¢eodiTuHY i 3BOPOTHS 3aMiHA BOJHIO TOMOM
MeTaJly.

3anucaTi pIBHSHHS peakili 3aMiHM aToMa MarHiro ABOMa aTOMaMH BOJHIO Ta
3BOPOTHE BUTICHEHHS BOJHIO BIIMOBIIHUM METAJIOM:
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3amanioBatu 3abapBieHHS (peoiTHHY Ta HUMHKIOAIOHOTO XJI0podity.

BucHoBKkU:

Jlaiime nucemogy 6i0no6iob Ha KOHMPOAbLHI 3ANUMAHHA
1. XimiuHa mpupoja i BIACTUBOCTI MITMEHTIB TUIACTH BUIIUX POCHUH. SKi
0COOJIMBOCTI Oy0BH MOJIEKYJIU MITMEHTIB 3a0€3MeUyI0Th iX 3J]aTHICTh I0-
[JIMHATHU CBITJIO?
Ha gomy rpyHTYy€eThCSl BUQTICHHS TTITMEHTIB 13 TUCTKA?
3. SIxi MeToau po3moauTy mirMeHTiB Bam BiioMi 1 Ha 4OMy BOHU TPYHTYIOTh-
cs?

N

JlaTa [Tignuc Bukiagaya:
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3ABJ/IAHHS 5. BuB4yeHHs1 ONTUYHUX BJIACTMBOCTEH NMIrMEHTIB 3€JIEHOI0
JIUCTKA.

IIpoBenenust podoTH.

1. B Ki0BeTH HaJMBaIOTh CIHUPTOBY BHTSKKY IICMCHTIB | PO3MIIIYIOTH 1i MIX
JDKEPEJIOM CBITJIA | IIITMHOIO CIIEKTPOCKOTIA.

2. [uBasyuch B OKYJSAp, BHU3HAYAIOTh IIOJOKEHHA TEMHUX CMYT Y
CIIEKTPOCKOTII.

Ili cMyru BIAMOBIMAOTH AUISHKAM CHEKTPa, SKI MOTIMHAIOTHCS MITMEHTaMHU.
Hlupuna cMyru 3alneXuTh BiJ] KOHIEHTpaIlli mrMeHTiB abo ToBIIMHU mapy. s
CIIOCTEPEKEHHSI CIIEKTPIB TIOTJIMHAHHS BUTSKKY PO30aBISIOTH CIIHPTOM Y
cmiBBigHomenusax: 1:1,1:2, 1:3,1:4 ta in.

CnexkTp MOTJIWMHAHHSI KAPOTHHY.

1. JIoOyBaroTh BUTSDKKY MITMEHTa 3 KOPEHETUIOAY MOPKBU a00 PO3IUISIOTH
CIMPTOBY BUTSDKKY 3€JICHOTO JiHCTa 3a Kpaycom | oMHITIOIOTE XJ10podisT JIyroM.

2. O0epekHO BIAISIOTh KAPOTUH BiJl TPOIYKTIB OMUJIEHHS XJIOpODLTY.

3. HanumBarots #oro B KioBeTy abo Oe3mocepeqHbo B MPOOIPII BU3HAYAIOTH
CHEKTp MOTJIMHAHHS — aHAJIOT1YHO, SIK JUIsl CYMapHOi BUTSIKKU MITMEHTIB.

4. 3aManbOBYIOTh CIIEKTPHU TIOTJIMHAHHS MITMEHTIB.

5. PoOJIsITE BIAIIOBIAHI BHUCHOBKH.

3amanioBaTy CIIEKTPY MOTIUHAHHS CBITJIA XJIOpOo(disiaMu 1 KApOTUHOITAMU:

[TpoBecTu cnoctepexeHHs siBuIa HIyopecieHIlli xJopodinry cymMapHOi BUTS-
KU MITMEHTIB, a00 po34yuH XJopodury B OeH3UH1 TpH po3noAin 3a Kpaycom.
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Bucnoeku:

JlaTa

[Tignuc Buknagaya:
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PO3A1JI V. IMXAHHSA POCJINH

[Ipu BUBUEHHI AaHOT TEMH TEPII 32 BCE€ HEOOX1AHO 3’sCyBaTH TEOPito 010JI0Ti-
YHOT'O OKUCJICHHS Ta BITHOBJICHHS, CYTHICTh IUXaHHS Ta 3HAYEHHS JUXAHHS B JKUTTI
pociuH. JIOCHiAUTH 3B 30K JMXaHHA 3 OCHOBHUMH IMPOILIECAMH >KUTTEIISIIBHOCTI
POCIIMH: POCTOM, PO3BUTKOM, IMOTJIMHAHHSIM MIHEPAJbHUX €JIEMEHTIB, OOMIHOM pe-
4oBUH B KiiTHHI. [IpoaHanizyiite 610XimMit0 AuXaHHS 1 OPOJIIHHSA, 3 ICYUTE PoJib dep-
MEHTIB Yy Mpoleci quxaHHs pociiiH. OcoONMBO MpU BUBYEHHI IIi€1 TEMU CIif 3BEP-
HYTH yBary Ha XiMmi3M AMXaHHS, pa3oM 3 TUM JUIS arpOHOMa 3HAHHS IILJIAXiB, €TaIliB
010JIOTIYHOTO OKHCJICHHS 1 BUKOPUCTAHHS MPOMDKHUX NPOAYKTIB B O10CHHTE31
aMIHOKHCIIOT, O1JIKiB, )KMPIB, MITMEHTIB, HyKJIETHOBUX KUCIOT, ()iTOTOPMOHIB 1 THIIUX
PEUOBHUH YK€ BAKJIMBO 3 TOUKH 30py YIPABIIHHS IIUMH MPOIIECAMHU.

YBa)XHO BUBUITh MUTAHHS OKUCIIOBAIILHOTO (POC(HOPHUITIIOBAHHS, EHEPTETUUHY 1
¢13U4Hy €(QEeKTHBHICTh JMXaHHA. 3’ACYHTE LUISXU PEryJIlOBAHHS JHUXAJIbHOTO 00-
MiHY, a TaKOXX 3aJI€KHICTh IUXAHHS B1Jl BHYTPIIIHIX 1 30BHIIIHIX QakTopiB.BiamiThTe
B3a€MO3B’A30K AMXaHHA 1 QorocuHTe3y. OOrpyHTYiTe NUTAHHS JAUXaHHS SK I€H-
TapJIbHOTO JIAHLIOTa 0OMIHY PEUOBUH POCIMHHOIO opraHizMmy. OcoOnuBy yBary npu-
TUTTH 3°SICYBAHHIO MHUTAaHb YIPABIIHHA TUXaHHSAM MpH 30epiraHHi CUIbCHKOTOCIO-
JapChbKOi MPOIYKIII.

JlabopaTtopna po6ora Ne 9.

Tema: BusiBjieHHS 1eTriAporeHas 3a BilHOBJIEHHSIM METHJIEHOBOI CHHbKH

Mema ma 3a60anns. OnanyBatyu poOOTYy aHaepOOHUX JIET1IPOTEeHAa3 B MPOIECi
B1IHOBJICHHSI METHJICHOBOI CUHBKH.

Ilepenixk cneuyianvno2o0 001A0HAHHA, YCMAMKYGAHHA, NPOZPAMHO20
3a0e3neuennn, mamepianie ma IHWUX 3AC00i68 HeOOXIOHUX 011 GUKOHAHHA
nabopamopnoi  pobomu: Tepmoctar, HaOyxJie HACIHHS TOpOXy, MPOOIPKH,
npenapyBajibHI TOJKH, BOJsSHA OaHsl, TEPMOMETP, PEaKTUBH.

Cymbo Oocnioxycennsn: 3'scyBatu poOOTy aHAEepOOHUX JETiAPOTeHas, 3aCBOITH
METOJHMKY BHSBJICHHS AaKTUBHOCTI JETIAPOreHa3 3a BIJHOBJICHHSM METHUJICHOBOI
CUHBKHU.

Odopmutn 1abopatopHy poOOTY, 3pOOUTH BUCHOBOK Ta 3aXHCTHUTH.

IHopsinok podorTu.

1.BepyTh 20 HaOyXIMX HACIHUH FOPOXY, 3HIMAIOTh 3 HUX HACIHHEBY O0OJIOHKY
1 kmagyTh 1o 10 wm. y 1B1 IpoOipKu.

2. OnHy npoOIpKy 3 HACIHHSAM 3aJIMBAIOTh BOJOIO | KAIT'ATATH MPOTIrom 10 xs.
JUIsl pyiiHyBaHHS (pepMeHTa.

3. Boay 3 npoOipku 31uBar0Th, B 00MIBI NPOOIPKK HAIMBAIOTh METHUICHOBOI
CUHBKH, MPOOUPKH BUTPUMYIOTH 5—10xB.

4. bapBHUK 3/IMBAIOTh 1 HACIHHA MMPOMHBAIOTH JIEKIJIbKA Pa3iB BOJIOIO.

5. Jlns cTBOpeHHST aHaepoOHUX YMOB, HACIHHS B TPOOIpKax 3aJMBaIOThH
XOJIOTHOIO TIPOKUIT'STYEHO0 BOJIOKO | 3aKPUBAIOTH TPOOKAMH.

6. [IpoGipku cTaBiaTh y TepMocTart 3 Temrepatypoto 30°C Ha 1-2 rogunm.

Cnocmepescenns:
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Bucnoeku:

Jlaiime nucemogy 6i0no6iob Ha KOHMPOAbHI 3ANUMAHHA .

1. JlaiiTe 3arajibHy XapakTepUCTUKY JUXAHHSL.

2. lllo Take okUCIEHHS 1 BITHOBICHHS PEYOBUH?

3. Oxapakrepusyite GepMEHTHI CUCTEMU JAMXaHHS.

4. Yomy aepoOHe auxaHHs OutblI e()eKTUBHE IOPIBHAHO 3 OPOIIHHAM?

5. [laiiTe XapakTepUCTUKY aHAepOOHMX JETiIPOTeHa3 Ta MOSACHITH Ha YOMY
IPYHTYETHCS BUSHAYCHHS ITNX (DEPMEHTIB.

JlaTa [Tignmuc Bukiagaya:
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Jla6opaTopna podora Ne 10

Tema: BusiBjieHHs1 KaTajia3u B POCJIHHAX.

Mema ma 3a60annsa: OnaHyBaTH METOJIUKY BU3HAUCHHS KaTajla3HOl peakiii B
IpopocTarodoMy HaciHHl. OOTpyHTYBaTH poJib KaTana3u B AKUTTI POCIIUH.

Ilepenixk  cneuianvno2o 001A0HAHHA, YCHMAMKYBAHHA, RNPOZPAMHOZO
3abe3neyennsa, mamepianie ma IHWUX 3AC00i6  HEOOXIOHUX O BGUKOHAHHA
aabopamopnoi pooomu: IIpoOipku, MNETKA MICTKICTIO 5 M, cyxe 1 HaOyOHsBiIE
HACIHHS MILIEHUII, TYMEHIO, TOPOXY, PEAKTHBH.

Cymb oOocnioncennsa. O3HaAOMUTUCH 3 pOOOTOIO (PEepMEHTy KaTajla3u Ta
3'scyBaTtu Oiojoriuny poisib 1poro (epmenty. OdopMuTu nabopaTopHy poOOTY,
3pOOUTH BUCHOBOK Ta 3aXUCTUTH.

IIposenenus podoru.

1.V 6 npo6ipok 3 3 mz 3-nporieHtaoro Hy 0, kinaayth mo 4 wm. cyxux i 4 wm.
MIPOPOCTAIOYMX HACIHUH MIICHHMII, TIMEHIO, TOPOXY.
2. CnocrepiraroTh 1HTEHCUBHOCTH BUJIJICHHS OYI50aIIOK KHCHIO, TTOSCHIOIOTh

oc sABHIIIC.

Cnocm €PeIHCEHHA:

Bucnoeku:
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Jlaitme nucemogy 6i0no6iob Ha KOHMPOJIbHI 3ANUMAHHA .

1. SIxy peakmito karaiizye hepMEHT KaTajasza?

2. Yomy B MPOpPOCTAIOUOMY HACIHHI CIIOCTEPIra€ThCsl BUCOKA aKTHBHICTH KaTa-
nazu?

3. Sxumii MeTan BXOIUTH J0 CKJIay KaTana3u?

4. Ha yoMy IrpyHTY€TbCS BUSIBJICHHS KaTajla3u y MPOpPOCTal0uoMy HACiHHI?

Jlara [Tignuc Bukiamaya:
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3anuTaHHA IS caMoNepeBipKu
1o temMi S «/{lMXaHHS POCTUH)

CyTHICTb TIpolieCcy AMXaHHS 1 3HAYEHHS Oro B JKUTTI POCIIUH.
[Tpupoaa xiMigHOTO 1 610JIOTTYHOTO OKHUCIICHHS Ta BITHOBJICHHSI.
CyTHICTBH OpOJIIHHSI, HOTO 3B’S30K 3 TUXAHHSM.

Mertoau BU3HAUEHHS 1HTEHCUBHOCTI AUXAHHS.
CyOcTpaTu [uxaHHA Ta BKIIOYEHHS 1X B AMXaIbHHIA MPOLIEC.

Oco0aMBOCTI ANMXaHHS PI3HUX OPraHiB TKAHUH 1 BUJIIB POCIIUH.
Oco0anBOCTI AMXaHHS POCIMH Ha Pi3HUX eTarax OHTOT€HE3Y.
3aJIe’KHICTh TUXaHHS BiJI YMOB 30BHIIIHBOIO CEPEIOBHUILA: TEMIIEpaTypHu, 00-
BOJHEHOCTI TKaHWH, I'a30BOr0 CKJIaay aTMoc(epH, MIHEPAIBHOTIO KUBJIECHHS;
BIUIMB S/1B 1 IHIIKMX (DAKTOPIB HA TUXAHHSI.
9. ®oronuxaHHs, HOTO CYTHICTh Ta POJIb y MPOIYKIIITHOMY MPOIIECI POCIIUH.
10.3miHa AMXaHHS PU TOMIKOJKEHHI POCTUHHUX TKAHUH.
11.Cytsb Teopii 6ionoriuHoro okuciaeHHus baxa 1 [lannagina.
12.Ximi3M aHaepoOHOT a3y TUXaHHS.
13.TlomkomkeHHs 1 3aru0eb POCIUH NpU aHaepOOHUX yMOBaX.
14.CyyacHe ysaBJI€HHS NPO XiMI3M aepoOHOi (ha3u TUXaHHS.
15.[uki qu- 1 TpUKapOOHOBUX KHUCIIOT.
16.IlepeTBOpeHHs eHEPrii i Yac OKUCHEHHS OPTaHIYHHUX CIIOTYK?
17.0xucmoBanbsHe, cyocTpaTHe hochopuiitoBaHHS.
18.Ponb mukiy Kpebca B 00MiHI pe4OBHH 1 €HEprii B pOCIUHAX.
19.0co6mmBocTi aHAepOOHOTO AUXaHHS POCIIUH.
20.3a IKUMHU MOKa3HUKAaMH MOYKHA BU3HAYUTH IHTEHCUBHICTH TUXAHHSI ?
21.Perynsiiist mporiecy TUXaHHS.
22.I'eHeTHYHMI 3B’ 30K MK TMXaHHAM 1 OPOJIIHHSIM.
23.ITpomixHI 1 KIHIIEB1 TPOAYKTH aHAEPOOHOTO TUXAHHS.
24.T1ento3odochaTHuii NUISIX OKUCIIEHHS BYTJIEBO/IIB, HOTO 3HAYCHHS.
25.I'mokcunaTHuii nUTsX.
26.CyTHICTb 1 3HAUCHHS [IUKITY TpUKapOoHOBUX KUCIOT (nuki Kpedca).
27 JluxaHHs 3a paxXyHOK OUJIKIB, )KUPIB, Ta BYTJIEBOIB.
28.1lepeTBOpeHHs eHeprii Mpu 610J0TTYHOMY OKHUCIICHHI.
29.®aKTopu BIUIMBY HA IUXAHHS POCIIUH.
30.CyTHICTh OKUCIIIOBAJIBLHOTO (OCHOPUITIOBAHHS.
31.bynoBa Ta poib aneHo3uHTpUudocdariB Ta IHIIMX MAKPOEPTIYHUX CHOYK.
32.DepMEeHTH ANXATBHOTO LUKITY.
33.Enepreruuna 1 (i3ionoriyHa epeKTUBHICTb TUXaHHS.
34.]luxaHHs — IEHTPaIBHUHN JIAHITFOT 0OMIHY PEYOBUH POCIMHHOTO OpPraHi3My.
35.3B’530K Mk TUXaHHAM, (DOTOCUHTE30M 1 OPOIIHHSIM.
36./IuxanpHi KOedIII€HTH M1 9aC OKUCHEHHSI PI3HUX CyOCTpaTiB?
37.Crnoco0u ympaBiiHHS IUXaHHSIM POCIUH B MEpioj BereTauii 1 mpu 30epiranHi
CLITBCHKOTOCTIOAPCHKOT TIPOYKITII.
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38. BruuB ¢akTopiB 30BHIIIHBOTO CEpEOBHIIA (TEMIEpaTypa, MiHEpaIbHE KUB-
JICHHS, BOJIOTa, Ta30BUI CKJIaJ] MOBITPSA) HA TUXAHHS,
PO31J1 VI. MIHEPAJIBHE KUBJIEHHSA POCJIMH

[Tpy BUBUYEHHI JaHOT TEeMH CJIiJ] YCBIJIOMUTH, 110 (i310J10T1sI KOPEHEBOTO JKUB-
JICHHSI POCIIMH SIBJISIETHCS TEOPETHMUYHOIO OCHOBOIO 3aCTOCYBAHHS MIHEPAIbHHUX J10-
OpuB. [Ipu BUBYEHHI IIi€] TeMH 3BEPHITH yBary Ha XIMIYHUN CKJIaJ POCIMHHU Ta
(b1310J70T1YHY POJIb OKPEMUX €JIEMEHTIB MIHEPaIbHOTO KUBIICHHS, 3’ SICYHTE MOHATTS
po (Hi310JIOTTYHO KUCHI 1 JIy>)KHI COJIi, a TaKOXK B3a€EMOJIiI0 10HIB (aHTaroHi3M, CH-
HEPTi3M 1 aJUTUBHICTb).

[Ipu BUBYEHHI OaratorpaHHoOi KOPEHEBOi CUCTEMH, 3BEPHITh yBary Ha MHUTaH-
HS, TIOB’S3aHUX 13 MUISIXOM TMOCTYMHaHHS €JIEMEHTIB MiIHEpaJbHOTO JKWUBIICHHS. BuB-
YEeHHS Teopli MEXaHI3My MOCTYMaHHs MIHEPAIbHUX PEYOBUH — MIACUBHUM 1 aKTUBHUMH,
70 CKJIaJy SIKOTO BXOJATH OOMIHHa ajcopOlist 1 TpaHCMEMOpaHHE IMEepPEHECEHHs
CKpI3b IJIa3MOJIEMY JIeKATh B OCHOBI pO3pOOKHU MPAKTUYHUX TPUHOMIB OLIbII edek-
THBHOT'O BUKOPUCTAHHS MIHEpPAIbHUX JIOOpUB. 3’SICylTe MUTAaHHS 10HHOTO TPAHCIIOP-
Ty B POCJHHI, BIUIMB 30BHIIIHIX (hAaKTOPIB Ha TOIVIMHAHHS TOXUBHUX PEUYOBHUH.
Oco0nuBy yBary 3BEpHITh Ha MEXaHI3MHU 3aCBOEHHS HITpaTHOi Ta amiayHoi ¢opMm
a30Ta, Ta MOAUI POCIMH Ha TPYIHU 32 aCUMUILIEI0 a30Ty MIJ3€MHOI0 Ta HAaJ3€MHOIO
YaCTUHAMU POCJIIMHHOTO OpraHi3my. JletanpHo 3’sCyliTe IEPBUHHUN CHHTE3 aMiHO-
KHUCJIOT Ta OUIKiB, 0COOJUBOCTI Olo0riyHOi(diKcali MOJEKYISIPHOTO a30Ty a30To-
(ikcaTopaMu Ta HOro MexaHi3M. 3BEpHITh yBary Ha yMOBHU ()YHKILIOHYBaHHS HITPO-
reHa3u — KI0YOBOTO (pepMeHTy a3oTodiKcarlii.

[Ipy BHBYEHHI UBOTO PO3JUTY HEOOXIIHO YITKO 3’sICYyBaTH TEOPETHYHI MPO-
OJleMU KOPEHEBOTO TOTJIMHAHHS MOKWBHUX PEYOBHH Ta MOYJIMBI TOTJIMHAHHS MiHE-
paJIbHUX €NIEMEHTIB HaJ[36MHUMHU OpraHaMH. 3BEpHITh yBary Ha aliejomnaTiio Ta aje-
JIOTIATUYHE TPYHTOBTOMJICHHS, TEPCIEKTUBH BHKOPUCTAHHS aJIeJIONAaTUYHUX pe-
YOBUH [IJIi CTBOpEHHA  OiojoriyHux repOinuaiB. [lpuainiTe HalexHy yBary
(1310JI0T1UHIN TIarHOCTHII MIHEPAIBHOTO XKUBJIEHHS Ta (h1310JIOTTYHUM OCHOBaM 3a-
CTOCYBaHHSI MIHEPAJIbLHUX JOOPUB.

JlaGopaTopHna podora Ne 11
Tema: BusiBjieHHs1 HITPATiB B POCJAMHAX

Mema ma 3ae0annsa: OnanyBaTH METOJMKY BUSIBIICHHS HITPaTIB B pOCIMHAX.
3'sicyBaTH B1J] 4OTO 3aJIEKUTh BMICT HITPATIB B PI3HUX POCIMHAX Ta OPraHaX POCIUH.

Ilepenik cneuyianvno2o 001a0HAHHA, YCMAMKY6AHHA, NPOZPAMHO20
3a0e3neuennsn, mamepianie ma IiHWUX 3aco0i6  HeOOXIOHUX 0711 GUKOHAHHA
nabopamopnoi pooomu: DapdopoBi dyamku (OI1), HOXKHUIN, CKISHI ITAITHYKH,
GITBTpYBAILHUM MAMTIP, AOCTIAHI POCITUHU, PEAKTHBH.
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Cymb Oocnioymcenna: HaBuutucs BUSBISATH HITPATH B KUBUX POCIMHAX 3a
nornoMororo audenuiaminy. OgopMuTu 1a00paTopHy poOOTY, 3pOOMTH BUCHOBOK Ta
3aXUCTHTH.

IIpoBeneHHHs1 POOOTH.

1. V 6im dapdopoBi yamku OKpemMO KIAAyTh IIMATOYKH JHUCTKOBOI
IJIACTUHKH, TUIOJIIB, CT€0J1a, KOPEH1 PI3HUX BUJIIB POCIIHH.

2. Po3THparoTh 1X CKISHOIO HAIUYKOIO.

3. PociuaHy mMacy o6GnMBarOTh pO3UYMHOM Ju(EHITaMiHy B KOHIICHTPOBaHIi
CipYaHiil KUCIIOTI.

[losiBa cuHBOrO 3a0apBJICHHS CBIAYUTH MPO HASIBHICTH HITPATIB B OpraHax
nociipkyBaHux pociuH. [lig 4yac BUKOHaHHSA 1i€l pOOOTH JOIIJILHO  BUBYUTHU
MUTAHHS: SIK OCBITJICHHS POCJIMH BIUIMBAa€ Ha BMICT HITPATIB B PI3HUX OpraHax
POCIIMH, B SKMX OpraHax pOCJIMH MEpeTBOPIOIOThCS HiTpaTH. CepenHi pe3yibTaTh
JOCIIIIB OIIHIOIOTh 3a TPhOXOANbHOI cHUCTEMOIO: | — BiJICYyTHICTh 3a0apBIaEHHS —
HITpaTiB HeMae, || — GiakuTHe — HITpaTIB HOCTAaTHS KUIbKICTh, LIl — cuHe — HiTpaTiB
HaJMIp, | 3aIUCYIOTH 33 TAKOK CXEMOIO:

Pe3ynbraTy BUSBIICHHS HITPATIB 3aMUIIITh 32 TAKOIO CXEMOIO:

YMoBU BUpO- Bwmict HiTpariB
ITyBaHHs B JIUCTKY B cTeOui B KOpEHI

OO0’ekT

Bucnoeku:

Jlaiime nucemogy 6i0no6iob Ha KOHMPONLHI 3ANUMAHHA .

1. S$Ixi ocHOBHI JpKepena a30Ty i pociauH Bu 3Haere?

2. Hamumrite piBHSHHS EPBUHHOT aCUMIJIAIIT aMOHIAHOTO a30TYy.

3. I1lo Bu po3ymieTe mijx BiIHOBICHHSM HITPATHOTO a30Ty, Ta Kl (epMEHTU
OepyTh y4acThb B IbOMY IpoOIeci?
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4. Bin skux (akTopiB 3aJI€KUTh HAKOMWYEHHSI HITPATHOTO a30Ty B POCIUH-
HOMY OpraHizmi?

Jlara [Tigmuc Bukiagaya:
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3anuTaHHA IS caMoIlepeBipKu
1o temi 6 «MiHepa/ibHe KMUBJICHHS POCJTUH))

=

[cTopisi BUHMKHEHHSI BUCHHS PO KOPEHEBE >KUBJICHHS POCIIHH.

CyuacHi Teopii >KUBJICHHS POCIIHH.

3. BwmicT y pocinuHax 30JIbHUX €JIEMEHTIB 1 1X PO3IMO/I1I B TKAHWHAX 1 OpraHax po-
CJIMH.

4. Tloxain MiHepaJbHUX €JIEMEHTIB HA OCHOBHI TPy MO KUTBKICHIN MOTpeOi iX
IS POCTIUH.

5. HeoOxiani Ay pocIuH Makpo- 1 MIKPOEJIEMEHTH, iX (i310J0TidHa pOsIb Ta 3a-
CBOEHHS POCITUHOIO.

6. @izionoriuxi po3naau, Kl HACTYMAIOTh MPHU Ae(PILUTI OKPEMHX EIEMEHTIB Mi-
HEPAIBLHOTO KUBJICHHS.

7. MikpoeneMeHTI, IX 3HaU€HHS B HUTTI POCIIHH 1 CUILCHKOTOCIIOAAPChKINA TpaK-
THIIL.

8. HakonuueHHs HITpaTiB B KOPEHsX 1 KIiTHHaX. B3aeMHull BIUIMB 10HIB Ha poc-
JUHU (aHTaroHi3M, CHHEPTi3M, aJJUTUBHICTD).

9. Meroau BU3HAYEHHS MTOTPEOU POCITUH B MIHEPATbHUX €JIEMEHTaX.

10.[TpuHIunU cKIagaHHs KUBUIBHUX CYMIIIEH, 1X CKJIaJl Ta BIACTUBOCTI.

11.BigHOLIEHHS! POCIUH 10 KUCJIOTHOCTI 1 JIy?)KHOCT1 pPO3UHHY.

12.®i310710T19HO KUCJII Ta JIYy>KHI COJIi.

13.Posb KOPEHEBOI CUCTEMH B KUTTEAISUIBHOCTI pociuH. Poib oKpeMHx 30H KO-
pEHs B MOTJIMHAHHI PEYOBHH.

14.BigHocHA He3aIeKHICTh MOTJIMHAHHS BOIY 1 COJIEH.

15.MexaHi3M MOpoUECIB MOIVIMHAHHS 1 MEPEMILIEHHSI €JEMEHTIB MIHEpaJbHOIO
KUBJICHHS POCIIUH.

16.CuMIIacTHHH 1 aNOTUTACTHUHN IUISX MEPEMIIIICHHS 10HIB 110 JKMBUX KIIITHHAX.

17.TlepemitieHHs! €IEMEHTIB MIHEPAIBHOTO KUBJICHHS 10 CYJIUHHINA CHCTEMI pocC-
JIVH.

18.3as1eHICTh HATXOKEHHSI MIHEpAIBHUX PEUOBUH BiJl KOHIEHTparllii 1 pH rpy-
HTOBOT'O PO3YMHY, HOTO aepailii, TeMIepaTypy 1 1HIIMX 30BHIIIHIX 1 BHYTpill-
HiX (aKTopiB.

19.3B’30K MOrJIMHAHHS 1 ACUMUTAIT cojiel 3 OCHOBHUMHM ITPOIIECAMU JKUTTE IS~
JTBHOCTI: (POTOCHHTE30M, TUXAHHSAM, POCTOM, PO3BUTKOM POCIIHH.

20.CrnoxxvBaHHs MIHEpPAJIbHUX €JIEMEHTIB Ha PI3HUX eTarnax OHTOTE€HE3Y POCIIUH.

21.3acBOE€HHS MiHEpAIBLHUX €JIEMEHTIB HAJI3EMHUMHU YaCTUHAMU POCIHH (IT03aK0-
pEeHeBe MiHKUBIICHHS Ta HOTO 3HAUCHHS).

22.BiacTUBOCTI IPYHTY SIK CEpEOBUIIA MIHEPATILHOTO KUBJIECHHS POCIIUH.

23.KopeHesi BUAICHHS 1 BIUTUB 1X Ha JiSIbHICTH KOPEHEBOI CUCTEMHU POCIIHH.

24.B3aeMopist pociauH B arpodiToIeHO3aX.

25.Ponb rpyHTOBOT MIKpOQIIOpH B MiHEPAIIBHOMY >KHBJICHH] POCIIHH.

26.®D1310J10T14HI OCHOBH 3aCTOCYBaHHS JOOPHB.

27.JlilarHOCTHKA MIHEPAIbHOTO KUBIICHHS.

28.Kpyroo0ir eneMeHTiB MiHEpaIbHOTO KUBIICHHS B POCJIHHI, BTOPUHHE X BUKO-

pUCTaHHS (pEyTHIII3AIlis €IEMEHTIB MiHEPAJIBLHOTO KUBJICHHS).
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29.di3i050r14Ha POJIb a30Ty B pochuHi. J[xeperna a30Ty sl pOCIIUH.

30.Bi3yanpHa 11arHOCTUKA TOCTPOTO TOJIOJYBaHHS POCIUH HA OKPEMi €JIEMEHTH
KUBJICHHSL.

31.5kuit BMICT 30J14 B PI3HUX OpraHax poCjauH?

32.di310710T19HA POJIb OKPEMHUX €JIEMEHTIB.

33.di3100T19HA POIb A30TY.

34.]>xepena a30Ty AJIsl POCIIHH.

35.0c00aMBOCTI a30THOTO KUBIICHHS Y 6000BUX KYJIBTYP.

36.11nsxu cuHTE3y aMiHOKHCIIOT Yy POCIIHUHI.

37.5Ixy ponb BIAITpaloTh aMifu (acmapriH 1 riayTaMiH) B MeTa0o1i3Mi a30Ty?

38.51k BiIOYyBa€THCS MEPETBOPEHHS a30TY B POCIIHHI.

39.B yoMy mosisirae CHHTETHYHA POJIb KOPEHS?

40.3acTocyBaHHS METOy BOJSHUX KYJIbTYp IiJl YaC BUBYCHHS MiHEPAJIHHOTO JKH-
BJICHHS.

41.Yu icHye pi3HUIIA y (Di310JIOTTUHIN IIHHOCTI MK Makpo-, MIKpO- 1 yJlIbTpa MiK-
poeneMeHTaMu?

PO3ALJI VII. ®I310JIOI'TA OHTOI'EHE3Y POCJIMH

[Ipu BUBYEHHI 1TaHOT TE€MH CIIiJI YCBIAOMHTH, 11O PICT 1 PO3BUTOK POCIUH — II€
IHTErpajbHl MPOLECH, B SKUX BlIOOpakeH1 (POTOCHHTE3, TUXAHHS, BOJHUN PEXHM,
MiHepajbHe *uBJeHHs. [Ipy BUBUEHHI LILOTO PO3JLTYy HEOOXIAHO 3aCBOITH OCHOBHI
O3HAaKU 1 yMOBHU OOOB’SI3KOBI ISl iX MPOXOJXKEHHSI BCIX MPOIIECIB OHTOIEHE3Y B POC-
auHax. PicT ciig BUBYMTH Ha PIBHI KJIITUHU, TKAHUHU, OPTaHIB 1 OpraHi3My B LILIO-
My. 3BEpHITH yBary Ha (i310JIOT14HI OCHOBU BIUIMBY PETYJATOPIB POCTY Ha PICT 1
CIOKI/, MPUMIHEHHS iX B MPAKTULl POCIUHHULITBA 1 BUKOPUCTAHHSA JIJISl BUPIILIEHHS
MPOJIOBOJIBYOT, CHEPTETUYHOI 1 €KOJIOTIYHOT MPOOIIEM.

BuB4iTh BUAM pOCTOBHX PYXiB (TpOmi3MH, HACTIi, HyTallii), iX 3HAYEHHS Ta
¢i3ionoriuny mpupoay. Po3rismarouM NMUTaHHS PO3BUTKY, TEPII 32 BCE BUSICHITH
B32€EMO3B 130K M)XK POCTOM 1 PO3BUTKOM pociuH. JJoOpe 3acBoiiTe MOHSATTS PO OH-
TOTEHE3, Horo eTanu. BuB4aroun opraHoyTBOPIOIOU1 MPOIIECH, 3’ SICYHTE OCHOBHI €Ta-
1 OPTaHOTEHE3Y.

Heo0ximHo 1o0pe 03HaliOMUTHCH 3 TEHETUYHOKO MTPOTPAMOI0 PO3BUTKY POCIH-
HU 1 ii peai3aliero B 3aJeXKHOCTI BiJ] YMOB KUTTEIISUIBHOCTI. 3’SICyBaTH CYTh MPO-
LIECIB Ta SIBUUI APOBU3allii, (POTONMEPIOAN3MY Ta BIUIMBY TOPMOHIB Ha LBITIHHS pOC-
uH. JIjis arpoHOMa y’Ke€ BaXKIIMBO OPI€HTYBATHCh B MUTAHHAX YIPABIiHHS TeHEpa-
TUBHUM €TaliOM PO3BHUTKY, CTapiHHS POCIMH IUIIXOM PETYJIIOBaHHS CBITJIOBOTO,
TEMIIEPAaTypHOIO, BOJHOIO PEXKHMIB, MIHEPAJIbHOTO >KUBICHHSA, XIPYpriYHUMU 1
XIMIYHUMU CIOCOOaMHU.
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Jla6opaTopna poGora Ne 12.
Tema: IlepioguuHiCTH POCTY NATOHIB JePEBHUX POCJIMH.

Mema ma 3a60anna: OnanyBaTi METOJIMKY BU3HAUCHHS MEPIOJUYHOCTI POCTY
pociuH, moOyayBaTy rpadiky 3a BUMIpAMH JIOBKHUHHU M1>KBY3JIIB ITaroHIB.

Ilepenik  cneuianvno2o 001A0HAHHA, YCHMAMKYBAHHA, RNPOZPAMHOZO
3abe3neyenns, mamepianie ma IHWUX 3AC00i6  HEOOXIOHUX O BGUKOHAHHA
Jaadopamopnoi po6omu: JlepeBHi pPOCIHHH.

Cymb oOocniosmcenna: lloOynyBatu rpadiki AMHAMIKM POCTY TAaroHiB Ta
3araJbHOTO XOJy POCTY MaroHiB 3a Berertauniinuil nepiog. Ogopmutu madopaTopHy
po0OTYy, 3pOOUTH BUCHOBOK Ta 3aXUCTUTH.

CHOCTGpG}KCHHH 3a pOCTOM ITaroHiB ACPCBHUX POCIIMH 3aIlIUCYIOTH B Ta6JIHIII-OI

HOMEp MIKBY3JISl BIJl OCHOBH I1aroHa
112|3[4|5|6|7|8|9|10/11|12|13|14|15|16

JloBkKMHA, CM

JloB)XMHA MiX-

BY3JISI, CM
JloBxrHa ma-
TOHA
['padix mpupocTy marona 3a Berera- ['padix quHAMIKH pOCTY Ta-
IIAHAN TepioJ TOHIB 32 BereTallliHUI TIepio
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[TopsimkoBuit HOMEP MI1KBY3JISI [TocnimoBHI 3aMipy TTaroHa Ha KiHelb

BEreTaliiHOro nepioay, cM
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Bucnoeku:

Jlaiime nucemogy 6i0no6iob Ha KOHMPONbHI 3ANUMAHHA .
[lepiognuHICTh POCTY Ta OTO 3HAYEHHS B )KUTTI POCIIHH.
2. Crookiil pociuvH, BUIU CIIOKOIO, X TPHPOaA Ta 3HAYCHHS B KHTTI POC-

JIVH.
3. IlpunuHeHHS cTaHy CIIOKOIO Y POCIIHH Ta HACIHHSL.

=

JlaTa [Tigmuc Bukiagaya:
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PO3/ILT VIII. IPUCTOCYBAHHS TA CTIMKICTh POCJIMH J10
HECITPUAT/IUBUX 30BHIIIHIX ®AKTOPIB

[Ipu BUBUYEHHI JaHOI TEMH CIiJ 3pPO3YMITH CYTh A1aJI€KTUYHOIrO 3B’SI3KY pOC-
JIMH 3 HAaBKOJUIITHIM CEPEJIOBUIIEM, XapaKTep peakiliid Ha 30BHimIHI 1ii. Heo6xigHO
nam’siTaTH, 10 MPUCTOCYBAHHS POCIMH BUHUKIIMA ICTOPUYHO B MPOIIEC] €BOIOLIT ITi]T
BIUTUBOM YMOB CEPEIOBHIIA 1 3MIHIOBAIMCH B MPOIEC] 1HAUBITyaAIbHOTO PO3BUTKY.

Heo0xiaHO TakoX MaTH 4YiTKE YSBICHHS MPO MOHSTTS XOJIOJOCTIHKOCTi, MOPO-
30CTIMKOCTI 1 3UMOCTIMKOCTI, XKapOCTIMKOCTI, MOCYXOCTIMKOCTI, COJIECTIMKOCTI 1 Ta-
30CTIMKOCTI @ TaKO CTIMHKOCTI 10 XIMIYHUX PEUOBHUH.

[IpoGnema CTIMKOCTI — 1I€ €JIeMEHT MPOAYKTUBHOCTI pociuH. Och YoMy IH-
TaHHS aJaNTHBHOTO 3eMJIEpPOOCTBA , JIarHOCTHKA Ta NMULSIXUA MiABUIIECHHS CTIHKOCTI
Ha0yBalOTh MEPIIOYEPTOBOTO 3HAYEHHS B HAYII1 1 CLIIbCHKOTOCIIOJAPChKINA MPAKTHUIIL.

JlabopaTtopna po6ora Ne 13

Tema: BuzHaueHHs 3aXHCHOI Ail yKPIB HA NUTOIIA3MY KJITHHH Ta OJIKH
NMPOTOIIA3MH NPH Ail HU3bKHUX TeMIIepaTyp.

Mema ma 3a60anna: OnaHyBaTH METOJMKY BHU3HAUYEHHS 3aXHUCHOI J1i IyKpl
Ha UUTOIIa3My MpH il Ha POCIMHY HU3BKUX TEMIEPATYD.

Ilepenik cneuyianbno20 001A0OHAHHA, YCMAMKY6AHHA, NPOZPAMHO20
3abe3neueHnn, mamepianie ma IHWUX 3AC00i6  HEOOXIOHUX 011 BGUKOHAHHA
aabopamopnoi pooomu: Cxanbneni, tepmomerp 10 -25°C, npoOipKd, MINETKH
MICTKICTIO 5 1 10 mu1, G1IIbTpyBaJIbHUI TAMIP, PEAKTUBH CHIT a0o0 JiJ, KyXOHHa Clb,
CTOJIOBUH OYpsIK, KPUCTANI3aTOPU

Cymo Oocnioxcennsn: O3HAMOMUTHCA 3 MEXAHI3MOM 3aXHCHOi Jii IyKpi Ha
[MTOTUIa3My MPU HU3BKUX TeMiiepaTypax. Odopmurtu mabopaTopHy podoTy, 3poouTtu
BHCHOBOK Ta 3aXUCTHUTH.

IIpoBenenns podoTu.

1. OunieHuit KOPEHEeIIiA CTOJIOBOTO Oypsika PKYTh Ha KYCOUKH JOBKHUHOIO
1,5-2 cMm, mwmpuHoto 1 ToBmKHOIO 0,5-0,7 cM, peTenbHO MHIOThH iX BOAOIO 1 KIaAyTh
M0 OJJHOMY KYCOYKY B KOKHY 13 TPhOX MPOOIPOK.

2. B nepury npo0ipKy HalMBaOTh 5 MJ1 AUCTHIILOBAHOT BOAM.

3. B apyry — 5 mn 0,5M po3uuHy caxapos3u, B TpeTio — 5 Mia 1M po3uuny
caxapo3Hu.

4. IIpoOipku MIANUCYIOTH 1 CTABISTH B OXOJIOHKEHY CyMIlll, SIKY BUTOTOBIISIIOTh
3MINIYBAHHIM TPbOX YACTHUH CHITY a00 JIbOAY 1 OJHIET YaCTUHU KYXOHHOI COJII.

5. Cymim no0pe mepeMimryioTh IImnareieM (TeMreparypa OXOJIOHKYI0UOoi
cymimi mae Oyrm Omm3pko — 20°C). Ilicis mporo yci mpoOipKH 3aHypIOIOTH B
OXOJIOJIXKYIOUY CyMIlI 1 BATPUMYIOTH TaM 20 XB.
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6. Ilo 3akiHYeHHIO €KCHO3Hiii MpPoOIpKM BUHMAIOTH 1 BMILIYIOTh B CKIISHI
0aHKM 3 BOJIOIO JIJIsi MOCTYHOBOTO po3MOpokeHHs. Ilicis mporo BMICT IpoOipoK
00€peKHO MEePEMIIIYIOTh 1 BIIMIYaOTh 3a0apBJICHHS PITUHU B HUX.

PesynpTaTi 10CHiy 3aUCYIOTh 32 TAKOIO CXEMOIO:

O06’€exT Bapiantu nocininy 3abapBiIeHHS PO3YUHY
Bona (koHTpoIIb)
Caxapo3sa 0,5 m
Caxapoza 1 m

Bucnoeku:

Jlaiime nucemogy 6i0no6iob Ha KOHMPOALHI 3ANUMAHHA .

1. IIo po3yMirOTh TiJ MOPO3OCTIHKICTIO?

2. B yomy mosnfrae momkomKyroua Jisi HU3bKUX TeMIIepaTyp Ha POCIHHHY
KIITUHY?

3. Ha3gith opraniuHi Ta HEOpPraHiuHi PEYOBUHH (KPIOMPOTEKTOPH), AK1 TTi-
JBHIIYIOTH MOPO30CTIHKICTh POCIIHH.

JlaTa [Tignuc Buknamaya:
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KonTposbHi 3antuTaHHs
no teMi /. [IpucTocyBaHHs Ta CTIHKICTh POCJMH 10 HECTIPUSITIUBHUX 30-
BHilIHiX pakTOpiB

1.  Peakii pociauH Ha Ji10 HECTIPUITIMBUX (PAKTOPIB HABKOJMIIHBOTO Ce-
pEAOBHIIIA.

2.  CrilikicTp aganTalii pociauH Ta (i310JI0Tisl CTpeCy.

3.  XapakTep aJanTUBHUX IepeOyAOoB y CHHTE31 Ta po3MaJaHHi
61010J1IMEPIB y CTPECOBUX YMOBAX.

4.  ®i3ioJ0ris MOCyX0- Ta KapOCTIMKOCTI.

5.  Meroau 1iarHOCTUKHU Ta MABUIIEHHS MTOCYXOCTIMKOCTI POCIIHH.

6. Ilpupoma x051010- Ta MOPO3OCTIHKOCTI POCITHH.

7.  3UMOCTIMKICTb SIK CTIMKICTh JI0 BCbOI'O KOMIUIEKCY HECIPUATIUBHUX (PaK-
TOPIB MEPE3UMIBII POCIUH.

8. T'a30CTIHKICTh POCIIMH Ta IUIAXHU iX IT1IBUIICHHS.

9. Pamiamiiinuii cTpec pocCivH.

10. ®i3ion0r0-610XiMIYH1 OCHOBH CTIMKOCTI POCIIHH JI0 XBOPOO.

11. CriiiKicTh POCIUH JI0 PEYOBUH, SIKI 3aCTOCOBYIOTH I 60POTHOU 3 XBO-
pobOamu, IKITHUKaMU Ta Oyp’ sHaMU (TIECTUIIHIAMH ).

12. CriiiKicTh POCIIMH JIO BUJIATAHHS.

13. ConecTiiKICTh POCIHMH Ta NUISIXHU i MMiIBUILICHHS.

14. Tpomizmu.

15. Hacrii

16. TlomspHICTB.

17. Kopemsumii.

18. OxapakTepu3yBaTu HECIPUATIUBI (PAKTOPU POCTUH MPHU MEPE3UMIBIIL.

19. HlInsixu miABUIIEHHS MOPO30CTIMKOCTI H XOJIOAOCTIHKOCTI pOCIIHH.

20. Sk BmiIMBarOTH BUCOKI TeMIlepaTypy Ha (i3iojoriuHi i 610XiMIYHI TIPO-
1IECH B pOCIMHAX?

21. Poub 1ykpiB y MiABUIIEHHI MOPO30CTIHKOCTI POCIIHH.

22. 3arapTyBaHHS POCJIMH Yy TIPUPOAHUX YMOBAaX IIOAO Jii HU3BKUX TeMIIe-
patyp.

23. Skwuit MmexaHi3M (GOTOTPOMIYHHUX PYXiB 1 BUTUHIB Y POCIUH?

24. S$lxe 3HAYCHHS MA€ T€OTPOII3M Y )KUTT1 POCITHH?

25. Tlpuknany HACTUYHUX PYXIB Y POCIIHUH.

26. Sxkumu opraHamMu COpUUMArOTh POCIMHU 30BHIIIHI MOAPA3HEHHS?

27. Buau cniokoro. Y 4omy MoJisirae 3Ha4eHHs CIIOKOO JJIsl pOCTUH?

28. Sl MOXHa BUBECTH POCIIMHY 13 CTAHY CIOKOO?

29. ki1 dizionoriuni 3MiHU BiIOYBAIOTHCA IMiJ 4Yac MEPEXOAYy POCIHHU 0
CTaHy CIIOKOIO?

30. Merox ctparudikariiii, HOro 3HaYEHHS.

31. Sk MOXHa IPOJOBXKHUTH CTaH CIIOKOIO Y POCTUH?

32. TlopymienHs MeTaboi3My MPH 3aCOJICHI.

33. IlpuunHu 1m0 3yMOBIIOIOTH Pi3HY MOPO30CTIHKICT POCIHH.



34. @i3i010T14HI OCOOIMBOCTI POCIHH, IO PO3BUBAIOTHCSA B YMOBAX IMITY4-
HOTO 3pPOIICHHS.

35. @izioy0ri4HI 0COOIUBOCTI BUIISITAHHS POCIIHH.

36. Tloxa3HHUKH CTIMKOCTI POCIIMH MPOTH BUJIATAHHS.

37. Crparerii npuCTOCYBaHHS POCIIMH JI0 A1l CTPECOPIB.

38. 3HWKEHHA BOJHOIO MOTEHIliaja POCIMHHMX KIITHH SK CTpaTeris 3a-
[M00IraHHS 3HEBOIHEHHS.

39. ConeBuii cTpec pociuH.

40. TepmomepiogusMm. CTpec nepiogusm.

CJI0BHUK HANBAXKIMBIIIMX NOHATH
i Qi3ioOriYHNX TEPMiHiB

AocuuzoBa kuciaora (ABK) — pocnuHHHI TOPMOH, IO 1HAYKYE IEplOf
CIIOKOI0 OpPYHBOK 1 MIATPUMY€E HOTrO B HACiHHI, Ma€ BIAHOIIEHHS /10 TE€OTPOMI3MY
KOpEHS1, 3aMUKaHHS TIPOJIUXIB Ta PSy THIIMX MPOIIECIB.

ABTOTpO( — OprasizaM, MmO 3AaTHUN CHUHTE3yBaTH MOTPiIOHI JJIi HBOTO
PEYOBHHHM 3 HEOPTaHIYHUX PEUOBUH HABKOJIUIITHBOTO CEPEIOBHUIIA.

Apanranisi — oCOONMBICTh CTPYKTYpH, (1310JI0T1i a00 MOBEIAIHKH OpraHi3my,
10 CIIPUSE MPUCTOCYBAHHIO MOTO 10 YMOB iCHYBaHHSI.

Anenosunrpudocpopna kuciaora (ATP) — OCHOBHE IKEpeao XIMIYHOI
eHeprii B oOMiHI peuoBuH. Ilpu rigpomizsi AT® Brtpavae omuH Qocdar 1
nepeTBoproeThes Ha aneHo3uHanudocdar (AJlD), BUBIILHIIOUN TP IILOMY €HEPTIIO.

AJre3ist — 3JIMIIaHHS PI3HOPITHUX NPEIMETIB a00 pEYOBUH.

AacopOuisi — anaresist piAKWAX, Ta30nmoAiOHMX ab0 PO3UYMHEHHX PEUYOBHUH JI0
TBep101 (pa3u, sika 3yMOBIIIOE IM1IBUIIICHHS] KOHIIEHTPAIIii IINX PEUOBHUH.

AepoOHmii opraHizm (aer — moiTpsi, DiOS — KHTTHA) — oOprasiaM, IO
noTpeOye BUIBHOTO KUCHIO.

A3oTdikcaniss 0iooriuHa — BKJIIOYEHHS aTMOC(EpPHOTO a30Ty Yy CIOIYKH.
3MIMCHIOETHCS BUTbHOKUBYUUMH, acoIllaTUBHUMU Ta CUMOI0THYHUMHU
MIKpOOpTraHi3Mamu.

AKTHBHE TPAHCHOPTYBAHHS — CHEPro3aJie3)KHE TPAHCIIOPTYBaHHS PEUOBHH,
Kpi3b MeMOpaHy Yy HamnpsMKy NiJBUIIEHOI KOHUEHTpalii (mpoTH TpajieHTa
KOHLIEHTpaIlii).

AJtejionarisi — B3a€MHUN BIUIMB POCIIMH, 0 BXOJSATh 10 CKJIaay (PiTOIEHO3Y,
3YMOBJICHUHM BUAUICHHSIM HUMH B HaBKOJIUILIHE CepeOBUIIE (Pi310I0TTUHO aKTUBHUX
PEYOBHH.

Amisiaza — pepMeHT, SKUi PO3IICTUTIOE KpOXMaJlh Ha IPiOHI (parMeHTH.

Amisioniact — neikoract (6e30apBHa TuUTacTHa), B SIKOMY (OPMYIOTHCS
3epHa KPOXMallio.

AmMoHidikaniss — po3naa aMiHOKMCIOT Ta IHIIMX OPraHIYHUX CIOJYK, SKi
MICTSITh @30T, 3 YTBOPEHHSIM amiaxy.
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AHaepoOHUH — 31aTHUH XUTU 0€3 KICHIO; O0JIIraTHi aHaepoOH y MpUCYTHOCTI
KHUCHIO TUHYTb.

AHOKCisl — HecTaua KMUCHIO, KUCHEBE TOJIOAYBAHHS.

AHTUNOAM — Tpu (1HOA1 OUIBINE) KIITHHHU 3apOJKOBOTO MIIIKA, PO3TAIIOBaH1
Ha KIHI[l HOTO MPOTUIICKHOMY MIKPOIILJIE.

AHTHIIOPT — TEPEHECEHHS pPEYOBUH Kpi3b MEMOpaHy B MPOTHICKHUX
HaIpsIMKax 3a JJOIOMOTO0 TPAHCTIOPTHUX O1JIKiB.

AHTOITIaH — BOJIOPO3YMHHHUM CHHIN a00 YepBOHUHN MITMEHT KIITHHHOTO COKY.

AmnikajbHa MepucTeMa — MepHCTeMa Ha KIHUYMKY KOpeHs alo BepxiBIIl
[1arOHa CYyIMHHOI POCIIUHH.

AT® — cunrera3za — GepMEHTHUN KOMIUIEKC, sIKUM 3xaiiicHioe cuHTe3 ATD 13
A1D i pocdary.

AmikajibHe JOMiHYBaHHSI — TIPUTHIYEHHS alliKajJbHOIO OPYHBKOIO POCTY
O1YHMX TAroHIB.

AYKCHH — (ITOTOPMOH, SIKUH PEryJIo€ PICT POCINH, KOHTPOJIIOE MOJOBKEHHS
KJIITHH.

bakrepoinu — cnenudiuni ¢popmu 6akTepiit poay Puzoliym, siki BUHUKAIOTh
IIpU MIPOHMKAHHI iX B KopeHl 0000BuX pociuH (y Oynb0oukax); BIAPI3HAIOTHCS Bij
BUIBHO — UBYYHMX OakTepiil psiioM MOpGOJIOTIYHHUX 1 610XIMIYHUX O3HAK, TOJIOBHA
¢byHK1isg 6akTepoina — Qikcallist MOJEKYISIPHOTO a30Ty.

biosioriyunmii roOMHHMK —  BHYTPIIIHIA  MEXaHI3M, SKUH  Kepye
MPUPOHKEHUMH O10JIOTTYHUMHU PUTMaMH OpPTraHi3My.

Bbiomaca — 3aranpHa cyxa mMaca BCiX OpraHi3miB y MEBHIM MomyJiAilii, BUOOPII
a0o TnIOoII.

Bpoainns — npouec revepyBanis AT®, B sKkoMy OpraHiyHi peHOBUHH [1IOTh
AK JIOHOPH 1 K aKLENTOPH eJeKTpoHIB. Moke BinOyBaTucs 6€3 JOCTyy KUCHIO.

BakyoJsi — npocTip y 1uTomia3Mi, 0OMeXeHH MEMOPaHO0 (TOHOILIACTOM),
3aMOBHEHUI KJIITUHHUM COKOM.

BereraTuBHe pO3MHOK€HHSI — TUIl HECTATEBOI'O PO3MHOKEHHS, MPHU SIKOMY 3
YaCTUHU MaTEPUHCHKOTO OPTraHi3My YTBOPIOIOTHCS 1IEHTUYHI 32 CBOIMH CIaKOBUMU
03HaKaMH HOB1 0COOMHHU. B OCHOBI BereTaTHBHOTO PO3MHOIKEHHS JIGKUTh 3J]aTHICTh
OpraHi3MiB BIJHOBJIIOBATH OPTraHM TPU MITOTUYHOMY TMOAUT KIITHH (MO,
dbparmenTarisi, TUOyIMHU, OyJIbOU, TOB3YYl MAaroHU — ,,Byca’’, JKUBIIL, METJICHHS).

Bererauiiinnii mepiog — yac, IpOTArOM SKOrO POCIMHA aKTUBHO pOCTE 1
PO3BUBAETHCS (BETETYE).

BekTop — Bipyc abo mia3miga, B SIKi BKJIIOYAETHCS TE€H JJIA MEPEHECEHHS B
KIIITUHY.

BoJioricth cTiliKoro 3aB’siIaHHSl — BiJICOTOK BOJM B TPYHTI, IPH SIKOMY
pOCJIMHA HE MOXE BITHOBUTHUCS BiJ B’SIHEHHS, HABITh TOA1, KOJIU MIOMICTUTH Y BOJIOTY
KaMmepy.

I'en — AuWCKpeTHa ONUHMUIISI CHAJIKOBOCTI, 32 JIOMOMOTOIO SIKOI BiIOyBa€THCS
3ammc, 30epexeHHs 1 mepeaada TeHeTHYHO1 1H(opMaItii B psil MOKOJIHb.

I'eneTuununii Kox — cucteMa Hykiaeotuauux TpurwieTiB (koaoHiB) JJTHK 1 PHK,
sKa BU3HAYA€ MOCIIAOBHICTh aMIHOKHUCIIOT B MOJIEKYJIl O1JIKa.
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I'eHoTun — mnpuxoBaHuii ab0 BUPAKEHUH TEHHUM CKJIaJ OpraHi3my.
CyKymHICTb BCiX HOTO T'€HIB .

I'eoTpomi3m — peaxiiist cTe6s1a a00 KOpEHs Ha JIIF0 36MHOTO TSKIHHS.

I'ereporpodu — opranizmu, Kl He 3/1aTHI CHHTE3yBaTH OpPraHIYHI PEUOBUHHM 3
HEOpPraHIYHUX, a TOMY CIIOKHBaIOTh OPraHiKy, YTBOPEHY IHIIMMH POCIMHAMHU WU
TBapHUHAMU.

I'iGepesiinu — rpyna pOCIMHHUX TOPMOHIB, HaWOUIbII BigoMa JIisl SKUX —
CTUMYJIFOBaHHS MTOJIOBKEHHS cTe0a.

liopuau3amis coMAaTUYHUX KJIITHH — 3JUTTS HECTATCBUX KIIITHH B €IUHE
1iJ1e; TaK OTPUMYIOTh COMAaTUYHI T1OpUIN POCIUH 1 T1OpUIH1 KIITHHHI JIHIi.

TigpoJis — posuienieHHs MOJIeKy/IU 3a paXyHOK npueaHanHs Boau (ionis H' i
OH).

l'imokornab — yacTuHa 3apoika a0o0 MPOpPOCTKa MK CIM SIOJAMH 1
3apOJKOBUM KOPIHIIEM.

lictoHu — rpyna 3 T OCHOBHUX OLJIKIB, SIK1 BXOASTH JI0 CKJIAy XpOMOCOM
B €yKaplOTUYHUX KIIITUHAX.

[aikoni3 — 1e TOCHIOBHICTh peakilif, B pe3yibTaTl SKUX TJI0KO3a
MIEPETBOPIOETHCS HA MIPOBUHOTPAJIHY KUCIOTY 3 OJHOYACHUM yTBOpeHHIM ATO.

I'mikonpoTeinu — ckiaaHi OLTKH, sIKI MICTSATh BYTJICBOIHI KOMIIOHEHTH.

Iaiokennatauii nmMka — BapianT 1ukiay Kpebca B sdxomy anerar
MIEPETBOPIOETHCS B HOB1 BYTJIEBOIU.
Iaiokcucoma — MIKpPOTUIBLIE, SIK€ MICTUTh (DEPMEHTH, NOTPIOHI IS

MEPETBOPEHHS JKUPIB HA BYIJIEBOJAU. ['JIIOKCHCOMHU BIITPatOTh BAXKIUBY POJib MpU
MPOPOCTAHH] HACIHHSI OJIIMHUX KYJBTYP.

I'omeocTa3 — miATpUMaHHS  BIJHOCHOI  MOCTIMHOCTI  BHYTPIIIHBOTO
cepeoBuIIa OpraHi3My abo CTIMKOCTI pIBHOBArv B MOMYJISIi 200 €KOCUCTEMI.

I'pana — cTpykTypa B CTpOMI XJIOpOILJIacTa, SIKy BUIHO IiJl €JICKTPOHHHUM
MIKPOCKOIIOM SIK HalllapyBaHHs TUJIAKOiAiB. ['paHa MiCTUThH XJ0podia, KapOTUHOIIH,
O1IKHM 1 € MICIIEM TTPOXOJIKEHHS CBITJIOBUX Peakiliii (hOTOCUHTE3Y.

I'ybuacrta mapeHxiMa — TKaHMHA JIHCTKA, SKa CKJIQJA€TbCS 3 PO3AUICHUX
BEITMKUMH MUKKITITUHHUKAMH KJIITHH 3 XJIOPOIIJIaCTaMHU.

I'yMyc — opraniuna pe4oBUHA IPYHTY, 110 PO3KIATAETHCS.

I'yraunis — BUnisIeHHs PiAKOT BOAM JTUCTKAMH ITiJT BIUIMBOM KOPEHEBOTO THUCKY.

Jle3oxkcupudonykiieinoBa kuciaora (JIHK) — Hocili renetnuno1 iHpopmarrii B
kmiTuHl. CKIIagaeTbes 3 JAHLIOTIB, K1 MICTATH ¢ocdar, mykop, Ie30KCUpHUO03y,
ajZieH1H. 3aTHA CaMOIIOIBOIOBaTH A 1 HanpaBisitu cunte3 PHK.

HNeniTpudikamia — nepeTBOPEHHsT HITPaTIB A0 MOJIEKYJISIPHOrO a3oTy;
3MIIMCHIOETHCS KIIBKOMAa POIaMH BIIBHO — )KMBYUHX IPYHTOBUX OaKTepiid.
HecMoTpyOouka — TpyOouka, sKa TMPOXOAWTb B CEPElMHI KaHaly

MJIa3MOJIECMHU 1 3’ €JIHY€ €HAOIIa3MaTHYHUN PETUKYIYM ABOX CYCITHIX KJIITHH.
JleTepMiHOBaHUil PpicT — picT OOMEXEHOI TPUBAJIOCTI, XapaKTEPHUU JIJIst
KBITKOBOI MEPUCTEMH 1 JIJIS1 JTUCTKIB.
JK0yJab — OJUHUI eHeprii, poboTu 1 KimbkocTi Terua B cuctemi Ci (1Ix =
6,25 x 10" ¢B; 1xxan = 4,184 kJIx).
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JNudepennianis — 1npomec  po3BUTKY, y X0l  SKOTO  BIAHOCHO
HecIeliaaizoBaHa KJIITHHA MEPETBOPIOETHCS Ha OUIBII ClieIliali3oBaHy.

HMudysisa — cymapHuii pyx CyCleH30BaHUX a00 PO3UMHHHUX YaCTOYOK 13 30HU 3
BHCOKOIO KOHIICHTpAIl€l0 B 30HY 3 HHU3BKOIO KOHIIEHTPAIIE€I0 iX 3a paxyHOK
BUIIaJIKOBOI'O TEIJIOBOTO PyXy OKpeMHUX 4YacTWH. B pesynbrary nudysii ocTaHHI B
CEpEIOBUII PO3MOALISIIOTHCS PIBHOMIPHO.

Jdukriocoma (amapatr IDoabmki) — y eykapioT KOMIUICKC IUIOCKHX,
JTUCKOMOMIOHUX €MHOCTEH BCEpEIWHI KIITHHHU, SIKI 9acTO MO Kpasx yTBOPIOIOTH
BIITATy’)KeHHsI y BUIISIAI TpyOoudok. [loB’si3aHi 3 CEKPETOPHOIO AaKTUBHICTIO; €
[EHTPOM HAKOMUYEHHS 1 0()OPMIICHHS CEKPETIB.

JIOBroJieHHi POCJIMHM — POCITHHM, SKUM JUTS 3aI[BITAHHS TIOTPIOHUI CBITIOBHI
nepioJ, 10 MEePEeBHIIY€E MEBHE KPUTUYHE 3HAYCHHSI, IBITYTh HABECHI a00 BIIITKY.

JlonoMiskHMIi MiIrMeHT — MITMEHT, KWW YJIOBJIIOE CBITJIOBY €HEPTiIO 1 Iiepeaae
il xaopodiny o.

JlocTuranHs (HaciHHsI) — MeTa0OJiYHI 3MiHHU, sIKI TIOBUHHI BiIOyTHCS B
JeSIKMX HACIHUHAX B MIEPI0JI CIIOKOIO, 00 CTaN0 MOXKIIMBE 1X TPOPOCTAHHSI.

JuxajapHuii KoedilieHT — BIIHOMICHHS KUIBLKOCTI MOJIB BHJIJIGHOTO IIPH
muxanHi CO; 10 KiTBKOCTI MOJIiB orauHyToro O, To0TO % .

JIUXaHHSA — 1€ CYKYIHICTh OKHCIIOBAJIBHO — BIJHOBJIIOBAJBLHUX PpEAKIN 3
YYacTIO KUCHIO, B XOJl SIKUX BIJOYBA€TbCSI MOCTYNOBE PO3LICIUIEHHS OpPraHIYHUX
pPEYOBHH, BUBLIBHEHHSI BYTJIEKHCIIOTO Ta3y Ta €Heprii, sika 3aracaeThCsl Y BUIIISII
AT®, Ta yTBOPEHHS NPOMDKHHUX CHOJYK (METabOJITIB), IO CIYyXaTh MaTeplajoMm
IUIS CHHTE3Y PI3HUX PEYOBHH.

Excnpecis reHiB — peanizamiss reHeTu4yHoi 1H(opmarlli, 3aKiajeHoi B
MOCJIII0BHOCTI HyKJIeoTuA1B MoJiekynu JIHK; cknanaerbcs 3 ABOX OCHOBHHMX CTaJllid:
TPAHCKPUIIIIIT Ta TPAHCIIALII].

EnekTtpon — eneMeHTapHa 4YacTHHKAa 3 BT €MHUM 3apsjioM, SIKAWA 3a
BEIIMYMHOIO JIOPIBHIOE TIO3UTUBHOMY 3apsly MpoToHa, 1 Macoro B 1837 pazis
MEHIIIOI0 32 Macy OCTaHHBOTO. EJEKTPOHM 3HAXOASITHCS HABKOJIO aTOMHOTO sapa i
BU3HAYAIOTh XIMIYHI BJIACTHBOCTI aTOMa.

EneMenTapHa memMOpaHa — CTpPYKTypa, SKa CKJIQJa€ThbCs 13 JBOX MIapiB
JMiAiB Ta OUIKIB (IHTETPOBAHKX Ta EpUQPEPINHIUX).

Ennonepma — map KIITHH, SKHA OTOYY€E MPOBIIHUN IMUIHAP Y KOPEHSX i
neskux crednmax. Ha pamgianbHMX 1 TOTMEpPEYHHMX CTIHKaX KIITHHUA EHIOJAEPMHU
3HAXOJIATHCS BOJOHENPOHUKHI Tosicku Kacmapi.

Engomiia3MaTuyHMii peTHUKYJYM — MeMOpaHa, sKa pPO3IUISE€ IUTOTUIA3MY
€yKaplOTUYHUX KJIITMH Ha KOMMIApPTMEHTHU 1 KaHaW, ii JUISTHKA BKPHUTI BEJIHMKOIO
KUTBKICTIO pUOOCOM, HA3MBAIOTh HIOPCTKUM €HAOIUIA3MAaTUYHUM PETHUKYIYMOM, a
TIJISHKA 3 Majiol0 KUIbKICTIO pubocoM, abo B3araiai 0e3 HHX — TIJIaJeHbKUM
€HIOTIA3MAaTHYHUM PETUKYITYMOM.

Enigepma — 30BHIIIHIN NEpBUHHUN 32 TTOXOKCHHSIM IIap KJIITHH JIUCTKIB a00
MOJIOJUX cTe0eT 1 KOPEHIB.

EnikoTuiab — BepxHS YacTWHA OCl 3apojka abo MpOpOCTKa, pO3TallOoBaHa
BUIIE CIM SII0JIEN 1 HMYKYE HAMOIMYKYOTO 10 HUX JIMCTKA.
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Etunen — npocruii ByrneBoaens (H,C = CH,). Pociuanamit ropmoH, sikuii 6epe
y4acTh y JI03piBaHHI IJIO/IB.

ETioasinisi — CyKyITHICTb 3MiH, SIKI CIIOCTEPITalOThCS Y POCIUH, 10 POCTYTh B
TeMpsiBl 200 MpH JAy’Ke Majiid OCBITICHOCTI: MOJIOBXKECHHS cTe0a, cTaOKuil pO3BUTOK
JIUCTKIB, BTpaTa Xjaopodiny.

EykapioTu — opraiamMu, KJIITUHH SKHX MalOTh SIpPO, OPraHOiav, OOMEXKEH1
MeMOpaHaMH 1 XpoMocomMaMu, 110 ckiaanarThes 3 JJHK 1 6i1kiB.

Edexr IlacTtepa — rajbMyBaHHS TIKOJI3Y auxaHHAM, Binkpute Jlyi
[lactepoMm mnpu AOCHIIKEHHI ApLKIKOBOro OpomiHHsA. B  aepobHux ymoBax
MOTJIMHAHHA BYTJIEBOJIB Y 7 pa3iB HIDKUYE, HIX B aHaepoOHuX. [lactepiBcbkuil edext
MOSICHIOETHCS 1HT101pyBaHHAM docPodpykTokiHazu uTpatom 1a ATO.

KuTTeBHII MUK — TTOBHA TOCIITOBHICTH (a3 POCTy W PO3BUTKY OpPraHi3zMy
BiJI 3UTOTH JI0 YTBOPEHHS raMer.

Kunka — mOpoBiIHUN MY4YOK, YAaCTHUHA ,.,Kapkaca” 3 OMIPHUX 1 MPOBITHUX
TKaHWH B JIICTKAX Ta IHIIUX MIOCKUX OpraHax.

Kupu — cxnanni edipu, YTBOpPEH1 3 TIILEPUHY 1 TPHOX MOJIEKYJ >KUPHHUX
KHUCJIOT. P1/IK1 )KUPH HA3UBAIOTh OJIISIMHU.

3aBanTaxkeHHs: ¢JioeMH — TIPOLIEC AKTUBHOI CEKpellii JeIKuX pEeYyOBUH
(macammnepen, IyKpiB) B CUTOMOII0HI TPYOKH.

3aMukaw4i KJIITHHH — Tapa Creriagi3oBaHuX emiAepMalbHUX KIITHH, SKi
OTOYYIOTh MPOAUXOBY LILJIMHY. 3MIHUA B TYpropl 3aMHKalOUUX KJIITHH MPUBOAATH 10
BIJIKPUTTS 200 3aKPUTTS MIPOJIUXIB.

3eaTMH — pOCIMHHUN TOPMOH; NPUPOJAHMA UUTOKIHIH, BUIUICHUH 3
KYKYpyI3H.
I3omepn — peyoBUMHHU, SKI MalThb OJHAKOBUM AaTOMHMH CKJaj, aje

BIJIPI3HSIOTHCS 3@ CTPYKTYPOIO, HAIIPUKJIIAJ, TI0K03a 1 GpyKTO3a.

I30TOHIYHMIT — TOM, 1110 Ma€e TaKy caMmy KOHIICHTpAITIO.

I3oTonu — dopmMu XiIMIYHOTO €JIEMEHTa, SIKI BIJIPI3HSAIOTHCSA OJHA BiJ OJHOI
KUTBKICTIO HSUTPOHIB B aTOMHOMY SIZAPI.

InridipyBannsi 3a MexXaHi3MOM 3BOPOTHOr0 3B’SI3KY — PEryJIAIis
010XIMIYHUX pEeaKIliii B OpraHi3Mi, KIHIIEBUMHU MPOIYKTAMHU PEAKIIli, 10 MPU3BOISATH
710 TIPUTHIYECHHS 1X CUHTE3Y.

IH10M/I0TOBA KUCJI0TA — IPUPOAHUIN aYKCHUH POCITMHHOTO MOXOKEHHS.

InTpon — nutsuka JIHK, sika TpanckpunrtyeTthesi B Ty yactuny M-PHK, sika y
€yKapioT MOTIM BUJAISIETHCS 3a JOTIOMOT0I0 (PEPMEHTIB 10 TOYATKY TPAHCIISIIII.

Kanye — wMaca HeaudepeHIiiOBaHMX KIIITUH, fKa YTBOPIOETHCS MPHU
MOIIKO/KEHHI POCIAMHU a00 HAaKOIMMYYEThCS MPU KYJIBTHBYBaHHI TOOJMHOKHUX
KJIITUH Ha MTYYHUX MOKUBHHUX CEPEIOBUIIAX.

KaJsiopist — ekBiBaJICHT Takii KUIBKOCTI TeIula, Ky MOTPIOHO JJIsl T1BUILICHHS
Temmeparypu 1 r Boxu 3 14,5 10 15,5 °C (1 kxax = 1000 ka).

KanabBiHa nukia — jaHior GOTOCMHTETHYHUX (DEPMEHTATUBHHUX PEaKilii, B
X0/l IKMX Bi0OyBaeThes BimHOBIEHHST CO, 10 BYTJICBOIIB.

KapoTrunoigu — kiac »XKUpPOPO3YMHHUX IMITMEHTIB, KOBTOTO, YEPBOHOTO a00
OPaHKEBOTO KOJIhOPY; MICTATHCA B XJIOPOILJIACTaX 1 XPOMOIUIACTAX; B XJIOPOIIacTax
BUKOHYIOTh IONOMIXKHY POJIb y (POTOCHHTE3I.
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Kara0o.i3M — CyKynHICTh XIMIYHUX pEaklii, SKi 3yMOBJIIOIOTh PO3KJIaaHHs
CKJIQJIHUX OPTraHIYHUX CTHOJYK 3 BUBUILHEHHSIM €HEPT1i.

KaTioH — mo3uTUBHO 3apsKEHUN 10H.

KBaHT — eneMeHTapHa OJIMHULIA CBITJIOBOI €HEPTIi.

KBantocoMu — rpaHynu Ha BHYTPIIIHIA TOBEPXHI James XJIOPOILIACTa;
NpUIMAIOTh Y4acTh y CBITJIOBUX PEAKIISX POTOCUHTE3Y.

KaiTuHa cynyrHuMk — choemiagi3oBaHa MapeHXiMHA KIITHHA (ioeMu
MOKPUTOHACIHHUX POCJIHMH, sKa 3B’S3aHa 3 WICHWKOM CHUTONOAIOHOI TpyOKH 1
YTBOPIOETHCS Pa30M 3 HUM 13 TI€T K caMO1 MAaTEpUHCHKOT KIITHHH.

KiaitunHa 000/10HKa — TBepAMi 30BHIIIHIM MOKPUB POCIMHHUX KIITHH Ta
O1IBIIOCTI OaKTEePIH.

KaiTunauii moaisi — moain KMTHHU 1 il KOMIOHEHTIB Ha JBI MPUOIN3HO
OJIHAKOB1 YaCTUHH .

KaiTunauii cik — pigkuii BMICT BaKyoJIi, IO CKJIAAETHCS 3 BOJU, OPraHIYHUX
Ta HEOPTraHIYHUX PEYOBHH.

Kion — monmynamis KIITHH a00 OCOOWH, sIKa YTBOPIOETHCS B PE3YJNbTATI
0e3cTaTeBOTO MOy 3 OJIHIET KIITHHH, 800 OCOOUHH.

KionyBaHHs — oTpuMaHHs JiHIA a00 KyJIbTyp KIITHH, yCi MPEICTaBHUKHU
AKX  xapaktepusyrorbea —cneuudiunoro  JIHK. KrnonyBanHs —  mmpoxo
BUKOPUCTOBYETHCSI B O10TEXHOJIOT].

KoBajieHTHMIi 3B’A30K — XIMIYHMN 3B’S30K, SIKMM BHHUKAE 3a PaxyHOK
YTBOPEHHSI CIUIBHOI [TApHU €JIEKTPOHIB.

KomoH — nociiIoBHICTh 3 TPhOX CyCIAHIX HyKJIeoTuaiB y moisekyil JIHK a6o
M-PHK, sixa kojiye ogHYy aMiHOKMCIOTY a00 3aKIHUYEHHS CHHTE3Yy MOJINENTUIHOTO
JAHIIOTA.

Kosneontuwiab — 00070HKA, fKa BKPHUBAE amiKallbHy MEPUCTEMY 1 JIMCTKOBI
MPUMOP/Iii 3apoIKa 37aKiB.

KosenximMma — omipHa TKaHWHA, SKa CKJIQJAEThCA 3 KOJCHXIMHUX KIIITHH.
31e01bII0T0 po3TalioBaHa B 30HaX MEPBUHHOTO POCTY CTe0JIa 1 JESAKUX JTUCTKIB.

Konnenrpauiiinnii rpagieHT — 3MiHa KOHIIEHTpAIlli pEYOBUH HA OJIMHUIIIO
BIJICTaHI.

KopeneBuii TMCK — THCK, KM PO3BHBAETHCS B KOPEHI 3aBISKH OCMOCY.
Cny>XuTh HUXKHIM PYIIIIEM BOJAHOTO TOKY B POCJIHHI, CIPHYMHIOE TYTaIlll0 BOJIU Ha
JUCTKAX 1 BUCTyNaHHS i HAa IEHbKaX.

KopeHeBuii 40XJIMK — YTBOPEHHS 3 KJIITUH y BUIJIAJII KOBIAUKa, sIKE BKPUBAE 1
3aXMINA€ KIHYUK KOPEHS.

KopeHneBi Bos10cKH — TpyOUacTi BUPOCTH €MiAEPMATbHUX KIITUH KOPEHS.

KopoTkoaeHHi poOCIMHM — pOCIHMHM, SIKUM JJisi 3alBITaHHS MOTPIOHUMN
CBITJIOBUM TMeEpioj, KOPOTIIMH 32 TMEBHY KPUTUYHY BEIUWYMHY. SIK MpaBUio
3al[BITAalOTh BOCEHH.

KoTpaHncnopTyBaHHSI — TPaHCIIOPTYBAHHS PEYOBHH, MPU IKOMY NEPEHECEHHS
OJIHI€T PEUYOBHMHHU Kpi3h MEeMOpaHy 3alie’KUTh BiJ OJHOYACHOTO abO0 TOCIIIOBHOTO
IIEPEHECEHHS APYTrol PEYOBUHU.
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Kodakrop — onun abo Oinbmie HEOUTKOBUX KOMIIOHEHTIB, MOTPIOHUX JIJIst
nepebiry ¢epMeHTATHBHOI peakilli, KodakTopamMH CIyXaTh 10HH METaJiB.
Kodakropu 1ie Ha3uBaroTh KOGEepMEHTAMHU.

KodgepmeHnt — opraniuHa MoJieKysa HEOUIKOBOI TPUPOIHU, SKa BUKOHYE
¢GyHKIII0O B (EpMEHTAaTUBHHX Mpollecax, 4YacTo Ji€ SK JOHOpP abo aKIenTop
€JICKTPOHIB.

KodepmenTHi BiTaMinu — BiTaMiHU, SKi BXOAATH B CTPYKTYPY KOEPMEHTIB.

KpannanaroMiss — KOpOHYacTe pO3TAlllyBaHHsS KIITHH Me30(iTy HaBKOJO
[1apy BEJIMKHUX KIITHH OOTOPTKH CYJMHHOTO Iy4YKa, B PE3yJbTaTi YOro CyAMHHUU
My4OK OTOYECHHH JBOMAa KOHIIEHTPUYHMMHU ImapamMu KiiTuH. Kpanuanatomis
xapakTtepHa s pociu 3 Cq — meTabomnizmom CO,.

KpeOca mukia — jnaHuior peaxuiii, B X0l fKHX MIPOBHUHOIPajgHa KHUCJIOTA
OKHUCJIOETBCSA 3 YTBOPEHHSIM aTOMIB BOJHIO, €lIeKTpoHIB 1 CO,. IloTiM enexkTpoHu
MIPOXOJSTh YEPe3 CHCTEMY EJIEKTPOH — TPAHCHOPTYIOUMX MOJIEKYJ (€JIEKTPOH —
TPAHCHOPTHUW JIAHLIOT); B  pe3yJbTaTl YOro BIIOYBAEThCS  OKHUCIIOBAJIBbHE
bochopumoBanns (cunte3 AT®D) 1 yrBoproetsesa H,O.

Kpucern — BUNMHAHHS BHYTPIIIHBOI MEMOpaHM MITOXOHAPIA, SIKI MICTITh
€JIEKTPOH — TPAHCIIOPTHHI JIAHLIOT, 110 Oepe y4acTh B yTBOpeHH1 ATO.

Kpoxmajab — HEpO3UMHHMI MOMIIYKOP; OCHOBHA 3allaCHa pEYOBHMHA POCIIHH;
BKJto4ae A0 1000 MOIEKyJT TIIOKO3H.

Kcepodirt — pociuHa, 1m0 npuctocyBaiacs 10 apUAHUX MICIb KUTTS.

Kceunsiema — 1npoBigHa TKaHUHA, 1O SKIA  3J1ACHIOETBCS  OCHOBHE
TPAHCIIOPTYBAHHS BOJU 1 MiHEPAIIBHUX PEUOBUH B POCIIHHI.

KyabTypa TKaHuH — Croci0 BHUPOIIYBaHHS KWUBUX TKAaHUH Ha TBEPIUX
cepenoBuIiax ado y 3aBUCIOMY CTaH1 y PIIKOMY IMTOKUBHOMY CEPEIOBHIIL.

Kyrukyiaa — BockoBuil a0 KUpOBHMM 1Iap Ha TMOBEPXHEBIM CTIHII
eniiepMaJIbHUX KIIITUH, yTBOPEHUN KYTHHOM 200 BOCKOM.

Jlamena — map KIITUHHUX MeMOpaH, Kl MICTATh MITMEHTH (XJopodinu i
KapOTUHOIIN) 1 OEpyTh y4acTh y CBITJIOBIH (a3l POTOCUHTERY.

JlatepanbHi MepucTeMM — MEPUCTEMH, 3 SKUX PO3BUBAIOTHCS BTOPUHHI
TKaAHWHU: KaMOiif 1 eIoreH.

Jleiikommactm — 0e30apBHI IUIACTHIIM, B SAKUX BIJIOYBA€ThCS CHHTE3
KpOXMaJio.

JlekTMHU — pOoCaMHHI OLIKH, K1 arTIOTUHYIOTh KJIITUHU CaBLIB B pe3yJbTaTi
3B’A3yBaHHS 3 BYIJIEBOJHMMH KOMIIOHEHTaMU POCIMHHOI KIITHHHOI TOBEPXHI;
BUKOHYIOTh 3aXUCH1 (DYHKIII1, BIII3HABAHHS KJIITUH MpU 30MpaHHI KIITHH B TKAHUHH
Ta 1HIIE.

Jlirnin — oaWH 13 HaWBaXIMBIMIMX KOMIIOHCHTIB BTOPHHHHX KIIITHHHUX
000JIOHOK CYJAMHHUX POCJIHH.

Jlizuc — nipotiec po3uieruieHHs a00 pyHHYBaHHS KIIITHH.

Jlizocoma — opranena, sika OOMeEXeHa OIHIEID MeMOpaHOI 1 MICTUTh
rigpomiTuuHi pepMeHTH. PEepMEHTH BUBUIBHSIOTHCS MMiJ Yac pyMHYBaHHS 1 OepyThb
y4acTh B T1APOJII31 OUIKIB 1 THITUX MaKpPOMOJIEKYII.

MaxkpoMoJieKyJIM — MOJIEKYJIH 3 1y>KE BEJTMKOI0 MOJIEKYJIIPHOIO MACOIO.

Makpodidpuia — cTpykTypa, yTBopeHa MiKpodiopuiamu.
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MakpoejieMeHTH — HEOpTraHiyHI XIMIYHI €JIE€MEHTH, SIKI MOTPIOHI POCIUHI Y
BEJIMKUX KUTbKOCTX 11t pocTy pociuH (N, P, K, Ca, S, Mg).

Marpuuna PHK — knac PHK, sxi mepeHocsTh reHeTHYHY 1H(POpPMAIIIIO PO
MOCJTIIOBHICTh aMIHOKHCIIOT B O1JIKOB1M MOJICKYJII.

Me3odin — ocHOBHa TKaHMHA (TapeHXiMa) JIMCTKA MIXK IIapaMH eIliJICpPMHU;
KJIITUHU Me30(P1Ty JTUCTKA MICTATH XJIOpOodi.

Me3odit — pocnuHa, Kl 11 HOPMAIBHOTO PO3BUTKY MOTPIOHUI JOCTATHBO
3BOJIOKEHUI TPYHT 1 BIAHOCHO BOJIOra atMocdepa.

Mepucrema — HenudepeHiioBaHa pocInHHA TKAaHUHA, 3 SIKOT YTBOPIOIOTHCS
HOBI KJIITHHU.

Metabosi3M — CyKymHICTh yCIX XIMIYHHX TMpOIIECiB, SKI BiIOYBalOThCS B
KUBIA KITITHHI 200 B opraHi3mi (CKIaTa€eThes 13 aHAOOMITUYHUX Ta KaTaOOTITHIHHIX
peakirii).

MeTa060J1i3M OpraHiyHMX KHCJIOT 3a THNOM TOBCTAHKOBUX (CAM -
mMetadoiaizm CO,) — oauH i3 BapiantiB C4 — muwsixy otocunresy. [lonsrae y Tomy,
10 B HIYHUHM Yac IpH BIAKPUTUX Mpoauxax 3B’ si3yBaHHsS CO, 3M1HCHIOETHCS IISTXOM
kapOokcuitoBaHHs docdoeHommnipoBuHorpaaHoi kuciotu (PEID) 3 yrBopenHsam 4-x
BYTJICLIEBUX OPTraHIYHUX KHUCJIOT (I[aBelIeBOOLTOBOI, s0y4yHOi). B nennuit mepion
a0yyHa KHUCIIOTa JekapOoKcuitoeTbest 1 BuBUIbHEeHHUM CO, BcTymae B ITUKI
Kanbpina. XapakTepHuii 17151 OUIBIIOCTI CYKYJICHTIB.

MixkBy3J151 — qUIsTHKA cTe0J1a MK CYCIIHIMU BY3JIaMHU.

Mikopu3a — cuM0i03 AeSKUX TpUOIB 1 KOPEHIB POCIHH, XapaKTEPHUM s
OUIBIIIOCTI CyTMHHUX BUJIIB.

MikpoTpy0ouKku — By3bKi (11aMeTpOM OJIM3bKO 25 MM), BUTATHYTI TPYOOUKH
HEBHM3HAYEHOI JOBKMHU B KJIITHHAX €YyKaploT, sKI HE MalOTh MeMOpaHHOi OyJOBH.
3a0e3MmeuyoTh pyX XpOMOCOM TMPHU KIIITUHHHOMY MOJILII.

Mikpo¢diopunu — HUTKONOMIOHI KOMIIOHEHTH KIITHUHHUX OOOJIOHOK, SIKi
CKJIa/Iat0ThCs 3 MOJIEKYJI LIETFOJI03H.

MikpodiiamenTu — 0BT (DiIaMEHTH TOBIIMHOIO 5 — 7 HM, SK1 CKJIaJIal0ThCs
3 Ginka aktuHy. FIMOBipHO, GepyTh ydacTh B 3a6€3MeUeHHi PyXy HHTOIIA3MH.

MikpoesieMmeHTH — HEOpraHiuHI XIMIYHI €JIEMEHTH, K1 MOTPiOHI POCIUHAM B
Ty’)Ke Majux a0 3aJIMIIKOBUX KUIBKOCTSX: 3alli30, XJIOP, Mib, MapraHeib, IIUHK,
MoJIi0aeH, O0p.

Mito3 — mporiiec, B XOAi SIKOTO XPOMOCOMH PO3IIISIOTHCS TO3JA0BXKHBO, a
MOTIM JAOYIPHI XPOMOCOMH PO3XOISATHCA.

MiToxoHapis — opraHena €yKaplOTUYHHMX KIIITHH, OOMEXEHa TOJIBIIHO0
MeMOpaHoto. Mictutrh (epmentu uukiny Kpebca 1 enekTpoH — TpaHCIOPTHHIMA
nanior. OcHoBHe Micue cuHTe3y AT® y HepOoTOCMHTE3YyI0UNX KITITHHAX.

MouJiekyJisipHa Maca — BiTHOCHA Maca MOJIEKYJIH, IPEACTaBIIeHa B OJUHUILIX,
SK1 JOPIBHIOIOTH 72 MacH HAMMOITHUPEHIIIOTO 130TOITY BYTJICITIO.

Mopdorenes — peanizailisi TeHETUYHOT MPOTPAMU PO3BUTKY OpraHi3My.

HacTnyHi pyxu — pyxu pOCIMH y BIJANOBiAb HA CTUMYJH, L0 HE MAlOTh
MEBHOTO HAIPSMY Jii.

HejliTpanbHi 10 AOBXKMHHM [HS POCJUHU — POCIWHHU, SKI 3alBITAIOTh
HE3aJIC)KHO BiJ] TPUBAJIOCTI CBITOBOTO JIHSI.
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HexTapHuku — 3a7103u MOKPUTOHACIHHUX POCIIHUH, SIKI CEKPETYIOTh HEKTap —
IyKPUCTY PiAMHY, IO CAYXKUTH IS PUBAOIIOBAHHS 0 POCIUH KOMax.

Henuxjaiyauii MOTiK eJIeKTPOHIB — 1HIYKOBaHHWI CBITJIOM MOTIK €JIEKTPOHIB
Bi1 Bogau 10 HAJI® npu GOTOCHHTETUYHOMY BHUIIJICHHI KMCHIO; MOB’ si3anuit 3 1 1 11

dhoTocucTeMamu.
Hikorunamigmunykiaeornax (HAHD) — xkodepMeHT, SKUH  BHUCTyHae
aKIIETITOPOM EJIEKTPOHIB y 0araThb0X OKUCIIOBAILHUX PEAKIINA AUXAHHS.
Hikorunaminageningunykieoruapocpar (HAJAD) — kodepmeHT, sKui

BHUCTYIIA€ aKIENITOPOM EJIEKTPOHIB y 0araThb0X OKHCIIOBAILHO — BiTHOBIIOBATHLHUX
peakmisix. 3a CTpyKTyporo BinpisHseThcs Bim HAJl Timbku HAsSBHICTIO TOAATKOBOI
dbocdaTHOi TpynH.

HiTtpudgikauis — okucieHHs 10HIB aMOHiI0 a00 aMiaKy J0 HITPATiB.

HiTrporenasa — cknanHuii pepMeHT, 31aTHUI BIJHOBIIIOBATHU MOJIEKYJISIPHUUN
a30T JI0 10HIB aMOHit0 1pu HasiBHOCTI ATO.

HyxkjeiHoBa Kucej0Ta — OpraHiyHa KUCIIOTA, SIKa CKIIAJAEThCS 13 3’ €IHAHUX
MDK CO00I0 HYKJICOTHAHMX 3aJMIIKIB. BiloMO nBa TUNM HYKJIETHOBHX KHCIOT —
ne3zokcupubonykieinora (JJHK) 1 pubonyxneinona kuciora (PHK).

HyxkJjeomsiazma — oCHOBHA peUyOBUHA sJIpa.

Hykiaeorua — okpeMuii CTPYKTYpHUM OJIOK HYKJIETHOBOI KHCIIOTH, SKHH
ckianaeThes 3 hocdary, pubo3u abo ae30KkcupruO03u, MypuHy ab0 MIPUMIAUHY.

OOroprka npoBiIHOro my4ka — map ado KuUlbKa IIapiB KIITHH, SKI OTOYYIOTh
MPOBIAHUI Ty4yoK B Me3odum jucTka. Moke ckiagathcs 3 MapeHXIMHUX a0o
CKJICPEHXIMHHUX KJIITHH a00 3 THX Ta IHIMX (Ma€e 0coONuBy OyI0oBY 1 (DYHKIIIO Y
pociuH 3 C4 — MeTabomnizmom CO,.

OOJriraTHnii aHaepod — OpraHi3M, SIKU MPOSIBIsiE METAOOIUYHY AKTUBHICTD
TUIBKH 32 BIJICYTHOCTI KUCHIO.

OaHox0bHI — KJIaC TOKPUTOHACIHHUX, IO XapaKTepU3y€ThCS HASBHICTh
OJIHIET CIM 1011 Y 3apOJIKaX.

OOHOAOMHI — POCIIMHU, Y SAKUX THYMHKU 1 MATOYKH PO3BUBAIOTHCS B PI3HUX
KBITKaX OJTHOTO OPTaHI3MY.

OxkucienHss Oiosioriune — KaHami30BaHUN (EepMEHTAMU Ta JUXAIbHUMH
MIrMEHTaMH TPOoIleC TEPEHECEHHS eJEeKTPOHIB a00 aTOMIB BOJHIO BiJ JOHOPIB
(BITHOBITIOBAYIB) JI0 aKIENTOPIB (OKUCIIOBAYIB).

OxuciaoBaibHe ¢QochopuoBanusas — yrBopeHHT ATD 13 AHD i
Heopra"igyHoro Qocdaty. 3A1HCHIOETBCS B €JIEKTPOHHO — TPAHCIIOPTHOMY JIAHITIOTY
MITOXOHAPIM.

OHTOreHe3 — >XUTTEBUM UK a00 1HIUBIAYaJTbHUI PO3BUTOK OpraHizmMy abo
HAOr0 YaCTUHU.

OnopHi KopeHi — 10aTKOB1 KOPEHI, sIKI BIAXOIATH BiJ CTeOJIa BUIIE PIBHSA
TPYHTY 1 CHOpPUSIIOTH 3aKpIUIEHHIO pPOCIWHU. Po3moBclomxkeHi y 06araTthox
OJIHOZIONILHUX, HATIPUKIIA] Y KYKYPY/I3H.

Opran — cTpykTypa, yTBOpEHa pI3HMMU TKaHWHAMH, HAMPUKIAJ, KOPiHb,
cTe0J10, YaCTHHHU KBITKH.

Oprasnena — crienianaizoBaHa CTPYKTypa KIITHHH.

OpranizmMu — oJHOKIITUHHA a00 0araToKJIITHHHA KUBA 1CTOTA.
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Ocmoc — nudyszis Boau abo IHIIOTO PO3YMHHHKA Kpi3hb HAMIBIPOHUKHY
MeMOpaHy. 3a BIJICYTHOCTI IHIIMX (DAKTOPIB PyX BOJU MPHU OCMOCI 3A1MCHIOETHCA 3
00J1acTi 3 OUIBIIIUM BOJHHUM MMOTEHIIAJIOM B 00JIaCTh 3 MEHILIAM.

OcMOTHYHUII OTEHIIiaJ — 3MiHA BUIbHOI €Heprii a0 XIMIYHOTO MOTEHIIATY
BOJIM, 3yMOBJICHA PO3YMHEHOIO PEYOBUHOI0. Mae Bijl’€eMHUI 3HAK.

OCMOTHYHUIT THCK — TIOTCHIINHUN THUCK, SIKMI MOXE PO3BUBATH PO3YUH,
B1JIOKpEMJICHUH BiJl YUCTOI BOJM HAIIBIIPOHUKHOI MEMOPaHOI0.

OcHoBHA MepucTeMa — MIEPBUHHA MEPUCTEMA, 3 SKOi PO3BUBAIOTHCS OCHOBHI
TKaHWHH.

Ilarin — Hag3eMHA YacTUHA CYJUHHOI POCIIMHH, SIKa BKJIIOYAE CTEOJIO, IUCTKH
i1 OpyHbBKHU.

ITa3yxa — BepxHiil KyT MiXk CT€OJIOM 1 JINCTKOM.

IManicagHa mapeHxiMa — TKaHMHA JIMCTKA, KA CKIAAAETHCS 3 LAJIIHAPUYHUX
MapeHXIMHUX KIITUH, M0 MICTITh XJOPOIUIACTA 1 OPIEHTOBAHI JOBTMMH OCSMU
MEePIEHANKYJISIPHO 10 TOBEPXHI JTUCTKA.

IMapa3ut — opraHi3m, KU XKMBE Ha TUIl a00 BCEpeaUHI OpraHi3My I1HIIOTO
BUJTY ¥ OTPUMYE B1Jl HHOTO MOKUBHI PEUOBUHHU.

IMapenxiMa — TKaHWHA, IO CKJIAJIAETHCS 3 MAPEHXIMHUX KIITHH.

IMapreHokapmnisi — po3BUTOK IUIoAy Oe3 3amnigHeHHA. [lapTeHokapmivHi
JI0/IA HE MICTSATh HACIHHSL.

IlacuBHe TpPaHCHMOPTYBAHHS — TICPCHECCHHS PO3YMHEHUX PEUOBHUH Kpi3h
MeMOpaHy 3a KOHLIEHTPaLIMHUM a00 €JIEKTPOXIMIYHUM IPaIIEHTOM HUISIXOM MPOCTOi
a0o0 noseruieHoi nudysii, sike He TOTpeOye BUTPAT €HEPTi.

IIaToren — oprani3M, KMl CIPUYMUHIOE XBOPOOY.

IlekTHH — CKJIaJHA OpPTraHivyHa CIONYKa, sIKa BXOAUThH 10 CKIIATy MIKKIITUHHOL
PEYOBHUHM 1 MEPBUHHUX KIIITUHHUX CTIHOK.

Ilento3odochaTHuii HUKI — TUSIX OKHUCICHHSA TINIOK030—6—dochary 3
YTBOPEHHSIM TIeHTO30(ocdaTiB.

IlenTua — 181 260 OiIbIIIE aMIHOKUCIOTH, CIIOJYYEHI ENTUIHUMHU 3B’ I3KaMH.

MenTuanuii 38’130k — (-CO — NH-) — 3B’5130K, SIKHH YTBOPIOETHCS MIiXK
kapOokcmibHOO Tpynow (-COOH) oxaniei amiHOKHCIOTH Ta amiHorpymnoro (-NHy)
JpyToi 3 BUAUICHHS MOJIEKYJIH BOJIH.

IlepBuHHa Kopa — o0JacTh OCHOBHOI TKaHMHHM cTebOjla a00 KOpEHs, SKa
oOMeXeHa 330BHI EMiIepMOI0, a 3CEPeIMHHM TMPOBIAHOK CHUCTEMOIO. YTBOpPEHA
MEPBUHHOIO MEPUCTEMOIO.

IlepBuHHA 000/I0HKA — 1Iap KJIITUHHOI 000JIOHKH, siIKa (DOPMYETHCS B TIEPI0]
pPOCTY KJIITHH.

IlepBuHHA MepucTeMa — MPOTOAEpMa, MPOKaMOiil 1 OCHOBHA MepHUCTEMa, K1
YTBOPIOIOTHCS 3 alliKaJIbHOT MEPHCTEMH.

IlepBUHHI TKAHMHM — TKAHUHM, K1 PO3BUBAIOTHCS 3 AIMIKAIBHOI 1 TEPBUHHUX
MepucteM ctebna 1 kopeHs. [lepBUHHUI picT 3yMOBIIOE€ 30UIBIIEHHS JOBXHHH
POCIIHH.

IlepBuHHMI KOPiHb — TEPIIUNA KOPIHb POCIWHH, SKUA PO3BUBAETHCS 13
3apOJIKOBOTO KOPIHLA. Y TOJIOHACIHHUX 1 IBOJOJIBHUX CTA€ CTPHIKHEBUM KOPEHEM.
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IlepBuHHUIA picT — PICT POCINH 3a PaXyHOK amiKaJbHOT MEpUCTeMH cTebna 1
KOpEHSI.

IlepenaTouyna kJiTHHA — CIelliali30BaHa MapeHXIMHA KIIITHHA, B OOOJIOHIII
SIKO1 € 1HBariHarlii (BUTMHM), 110 301IBIITYIOTh IUIONTY MJIa3MaTUYHOT MeMOpaHH.

Ilepuaepma — 30BHINIHA 3aXHMCHA TKaHMHA 3 KOpKa, KOPKOBOro KamoOilo 1
dbemoaepmu, sika 3aMiIIye eniiepMy.

IMepunuka — TKaHWHA, OOMEXEHa 30BHI EHAOJEPMOIO, a 3CEpeIUHU —
droemoro. XapaktepHa JJIs1 KOPEHiB.

Ilepmea3a — TpancnopTHU OLOK, KU1 Oepe y4acTh B IEPEHECEHH] PEUYOBHH.

Ilepokcucoma — MIKpOTLUIBIIE, SIKE BIJITPA€ BAXIMBY POJIb Y OB’ SI3aHOMY 3
dboTocuHTE30M 0OMiHI IITIKOJIEBOI KUCIOTH, Oepe y4acTh y (POTOAUXaHHI.

IlirMeHT — pedyoBHHA, sIKA TIOTJIMHAE BUOIPKOBO CBITIIO.

IIunkoBa TpyOka — TpyOka, Mo SKiH YOJOBIYI TraMeTH MOTPAIUISIOTH Y
HACIHHUI 3a4aToK; (POPMYETHCS MICIs MPOPOCTaHHS MUIKOBOTO 3€PHA.

IInj10k — CyKynHICTh MUIIKOBUX 3€PEH.

IMniasik — yacTHHA TUYMHKH, KA MICTUTh MHJIOK.

I[lnazmaTuyHa MeMOpaHa — 30BHIIIHSA MeXa MPOTOILIACTA, sIKa MPUJISTAE J10
KJIITUHHOI CTIHKH; YTBOPEHA OJIHIEI0 €JIEMEHTAPHOIO MEMOPAHOIO.

Ilna3zmina — BimHocHO HeBenukui ¢parment JHK, skuii moxke BiIbHO
ICHYBaTH B IUTOILIa3Mi OakTepiii, BMOHTOBYBAaTHUCh B XPOMOCOMY 1 PEIUTIKYBaTHUCS
pa3oMm 3 Hero. [Ina3miga cranoButh 0au3bko 5 % JIHK y 6aratbox OakTepiii.

IlnazmonecMu — HalpiOHINII LUTOIIA3MATUYHI TSAXKI, K1 MPOXOIATH KpIi3b
OTBOPH y KIITUHHUX OOOJIOHKAX 1 3’€IHYIOTh *UBI1 MMPOTOIJIACTH CYCITHIX KIITHH.

I[lna3mouiz — BIJOKpEMJIEHHS MPOTOIJIacTa BiJ KIITHHHOI OOOJIOHKH
BHACJIIJJOK BTPaTH HUM BOJIM 32 PaXyHOK OCMOCY.
IlnacTuam — KIITHUHHI OpPraHoOiAM pPOCIUH, B SKUX CHHTE3YIOThCS 1

3amacaroThCs OpraHivyHl PEUOBUHU; 0OMEXEH1 MOBIMHOIO MEMOPAHOIO.

IMosboBa BOJOrOEMHICTH — YAaCTHHA BOJIOTH, SIKA YTPUMYETHCS TPYHTOM 3a
PaxyHOK CHUJI, sIK1 3pIBHOBXKYIOTh CHITY TSDKIHHSI.

IMonermena audysis — audys3is pPO3UMHEHOI PEUOBHMHU 3a TPANIEHTOM
KOHIICHTpAIIli 32 y4acTO IEPEHOCHUKA.

IMosnimep — kpymHa MoJieKyJia, sika CKJIAMA€ThCA 3 0araThOoX OJHAKOBUX a0o0
MOTIOHMX MOHOMEPIB.

Ioainykiaeorna — ogHonanimtorora JJHK a6o PHK.

IMoninenTua — MEHII CKJaJHA, HDK OUIOK MOJIEKYyJa, SKa CKJIAIa€TbCs 3
aMIHOKHCIIOT, 3’ € THAHUX MOJINENTHIHUMU 3B’ I3KaMH.

Moainuoigiss — NpUCYTHICTL HAOOPY XPOMOCOM Yy KUIBKOCTI, OUIBIIN HIX
TUTLIOIAHA (TeTpa-, OKTAIUIOiIis — BIAMOBIAHO 4 1 §).

IMonicoma — rpyma pubocoMm, sIKi OJHOYACHO 3AIMCHIOIOTH TPAHCIALII0 Ti€l
camoi MoJaekyau M-PHK.

IoasipHa MoJieKyJa — MOJIEKYJa, sIKa HeCe Ha CBOIX KIHIIX MO3UTHUBHUIM 1
HETaTUBHUU 3apsia.

IMopa — 3armbaeHHs B yTBOPEHHI KIIITUHHOT 000JIOHKH.
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Iosicok Kacnapi — cTpiukono1ioHa 30Ha NEPBUHHOI KIIITUHHOI 000JIOHKH, SKa
MICTUTh CyOepuH 1 JirHiH. [IpoXoaaTh 1Mo pagiayibHUX 1 MONEPEYHUX CTIHKAX KJIITHH
SH/I0ICPMHU KOPECHSI.

IIpoBigHa cucTemMa — CyKyImHICTh TPOBITHUX TKAHWH POCIMHHU.

IpoBignuii my4ok — TsDK MPOBIAHMX TKAHWH, SKUH BKIIOYAE TICPBHUHHI
Kcuiiemy, uioemy 1 nmpokamoOii (Ko BiH 111 30epircs). YacTo oToueHu 00TOpPTKOIO
3 mapeHximu 1 (a60) BOJIOKOH.

IIpoxkam6iii — nepBUHHA MEpUCTEMA, 3 SIKOT PO3BUBAIOTHCA MEPBUHHI MTPOBIIHI
TKaHWHH.

IIpokapioTm — OJHOKIITHHHI OpraHi3MH, B SKHX HE BiIMEXKOBaHI
MeMOpaHaMu si7jpa 1 OpraHoIoH.
IIponamensipue Tiiblle — HAMIBKPUCTAIYHE YTBOPEHHS B IIJIACTHAAX,

PO3BUTOK SAKUX 3yNIMHUBCS Yepe3 BIACYTHICTh CBITIA.

IIpomoTop — crenudiuHa HYKJICOTHIHA TTOCIIIOBHICTh HA XPOMOCOMI, J0 SIKO1
noBuHHa npukpinutucs PHK-momimepasza ays Toro, mo0 modanacs TPaHCKPHUIIIIIS
reHa 3 yreopeHHsim M-PHK.

IMpomiacTuga — npibHE TLIBIE B MPOTOILIA3MI, IO CAMOBIATBOPIOETHCS, 3
SKOTO PO3BUBAETHCS MJIACTH/A.

IIponyckHi KIITUHU — €HI0IEpPMalIbHI KIIITUHU KOPEHS, SIK1 30epiratoTh TOHKI
00O0JIOHKH, TOJA1 AK 1HIN EHJOoJIepMajbHI KJIITUHU PO3BHBAIOTH TOBCTI BTOPHHHI
000s10HKH 3 osickamu Kacnapi.

IIpopocranHss — mnoyaTok a00 BIAHOBIEHHS POCTY 1 PO3BUTKY CIOpH,
HACIHUHHU, OpYHBKH a00 1HIIOI CTPYKTYPH.
IMapocTrok — Monoguii cnopodiT, SIKUA PO3BUBAETHCA 3 MPOPOCTAIOYOL

HAaCIHUHU a00 aIBEHTUBHOI OPYHBKHU.

IIpoTrea3a — GpepMeHT, SIKUIl PO3MIEILIIOE OUIKY IUISIXOM T1IPOJIi3y MENTUIHUX
3B’A3KIB.

IIpoTogepMa — nepBUHHA MEpUCTEMA, 3 IKOI PO3BUBAETHCS €MiJIepMa.

IIporokcuiaema — paHHs MEPBUHHA KCWJIEMa, 10 TUDEPEHIIIOETHCS B TIEPIOJ
MOJIOBKEHHSI TI€1 YACTUHU POCIHH, B SIKiil BOHA 3HAXOJUTHCS.

IIpoToH — eneMeHTapHa YacTHHKA, SIKA € OCHOBHMM KOMIIOHEHTOM sijpa
atoMa. Mae MO3UTUBHMIA 3apsizi, U0 3a aOCONIOTHOIO BEJIWYMHOIO JIOPIBHIOE 3apsiay
€JIEKTPOHA, 1 Macy, 110 IOPIBHIOE OTMHHIII.

IIporomiazma — nurorsazma 6e3 OpraHoifiis.

IIporomiact — y pocinuH KiaiTHHA 0€3 000JIOHKH.

IIpomecuHr — CyKyIHICTh peakIliid, sIKi 3YMOBJIIOIOTh [E€PETBOPECHHS
MEPBUHHUX MPOAYKTIB TPAHCKPHUIILIT 1 TpaHCIALIT Y (YHKIIOHYIOUY1 MOJIEKYJIH.

IIypuHoOBi OCHOBM — OpraHiuHi T€TEpPOLHUKIIYHI CIOIYKH, L0 BXOIATH [0
cknany nykneoruais, JHK, PHK, 6aratbox kodepmenTiB. Halinommpeniii 13 HUX —
aJICHIH 1 TyaHIH.

ITyukoBuii kKaM0iii — kam0i#i, sSIKWY BUHUK BCEPEAMHI MPOBITHOTO MTyYKa.

PagioaBTrorpad — BIZOMTOK, SKWMW 3aMuIIIa paaiOaKTHBHA pPEUYOBHMHA Ha
9yTIUBINA (POTOTLTIBIL.

Pagioizoron — HecTaOUTLHNUI 130TOI €JIEMEHTA, SIKUW CITIOHTAHHO PO3MaTaEThCs
3 BUTIPOMIHEHHSM €HEPrii.
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PerenepaHT — crepwibHa pOCIMHA 3 PO3BUHYTOIO CHUCTEMOIO KOPEHIB Ta
HaroHis, siki chopMmyBamcs in Vitro.

Peryasitop — ret, sKuii IpUrHIYy€e aKTUBHICTb CTPYKTYPHOTO T€HA B OINIEPOHI.

PexomOinanisi — yTBOpeHHs HOBOi KOMO1HaIIlli T'eHIB.

Penutikauisn — orpuMaHHs TOYHO1 Komii. Tak Ha3MBarOTh MOJBOEHHS MOJICKYJIH
JIHK a6o yTBOpeHHS CECTPUHCHKOI XpOMAaTH/IH.

Penpecin — nmpurHiueHHs aKTUBHOCTI T€Ha Haidacrimie OJOKYyBaHHIM
TPAHCKPHUIILI].

Penpecop — Oinok, sxkmii perymroe tpanckpumiito JIHK 6mokyBannsm PHK-
noJiiMepasu 10 MPOMOTOPa, B pe3ybTaTi YOTO TPAHCKPHUIILIS CTAE HEMOXKITUBOIO.

Pecrpukra3su — depmenTtu, siki ,,po3pizators’ Monekynu JHK B micusx, me
TPAIIAIOTHCS YITKO BU3HAUECHI HYKJICOTUIHI MTOCIIOBHOCTI.

PinnnHo — Mo3aiuHa MO/IE€Th — MOZIETTb MEMOPAHHOT CTPYKTYPH, 3T1IHO 3 SKOIO
MeMOpaHa CKJIQJa€ThCs 3 MOJIBIMHOTO IIapy JIMiAIB 1 3aHYPEHUX B HHOTO OLTKOBHX
TJI00YII.

PubonykiieiHoBa KHCJ0TA — HYKIEIHOBA KHUCJIOTA, KA YTBOPIOETbCA Ha
Matpuii xpomocomuoi JIHK 1 Oepe yudacte B O1KOBOMY cuHTE3l. SIBIsie co0O00
NOJIIMEPHUM JIaHLIOT, AKUM cKiIagaeTrbes 3 (ocdary, M’ ATUBYINIEHEBOTO LYKPY
(pubo3u), mNypuHIB 1 MIpUMIIUHIB. Y OaraThoX BIPYCiB BHUKOHYE (YHKIIIIO
TeHEeTUYHOTO MaTepiaiy.

Pubocoma — majeHbKa 4YacTHHKA, SKa cKiIagaeTbcesa 3 Outka 1 PHK; wmicme
CUHTE3y OlIKa.

Pu300ii — 0yn1p004uk0BI1 OakTepii.

Puzoinn: 1 — kopeHenoni0OH1I BUPOCTU TpUOIB 1 BOJOPOCTEM, SIKI Tamy3saThed 1
CIIyaTh JUIsl afcopOIlii BOJAM 1 MOKUBHUX PEUYOBHH; 2 — KOPEHEMOI0HI CTPYKTYpHU
BUIBHOKUBYYOI'O raMeTO(ITy MEUYIHOYHUKIB, MOXIB 1 JESKUX CYTUHHHUX POCIIUH.

M-PHK - indopmamiitna PHK, sika € martpuiiero mpu cuHTe31 OUIKIB Ha
pubocomax.

p-PHK — pu6ocomansna PHK — xommnoneHT pubocom, skuii moTpiOHUIN 11s
MIATPUMYBaHHS CTPYKTYPH 1 IXHBOTO (DYHKITIOHYBaHHS.

T-PHK — tpancnoprna PHK — «xnac monexyn PHK, siki GepyTh ywacTth B
O0iocunre3i Oinmka. Monekyna T1-PHK Mictuth AUISIHKY, 10 SKOi HPUETHYETHCS
cnierupivHa aMiIHOKHCIIOTa 1 aHTUKO/I0H, KOMITJIEMeHTapHui KonoHy B M-PHK.

PHK-nosnimepa3su — depmenty, ski kaHanizytorb cunre3 PHK (m-PHK, T-
PHK, i p-PHK) na marpuui JIHK.

CaitTi0Bi peakuii — peakuii ¢gorocuHTe3y, AKl sl Nepediry morpedyroTh
CBITJIA 1 HE MOXYTb MPOXOJUTH B TEMPSBI.

CepeauHHa NUIACTMHKA — Iap MDKKJIITHHHOI pPEYOBUHH, Oaratuii Ha
MEKTUHOBI CMOJYKH, SIK1 3B’SI3YI0Th IEPBUHHI O00JIOHKU CYCIAHIX KIITHH.

Cik: 1 — pigkuif BMICT KcriieMd ab0 CHUTONOAIOHHMX eleMeHTiB (uoemu; 2 —
KJIIITUHHUAN CIK — PIKANA BMICT BaKyoOJICH.

Cumb0io3 — icHyBaHHS JBOX 1 OUIbIIIE OpPraHi3MiB PI3HUX BHUIIB Y TICHOMY
(GYHKIIOHATBHOMY 3B’SI3KY. 3I1HCHIOETBCS y (OpMI MapazuTHU3MYy, SIKIIO 3B’SI30K
IIKIJIMBANA TSI OJHOTO 13 OpraHi3miB, abo y QopMi MyTyamizmy, SKIIO 3B’SI30K
CHPUATIUBUI 7151 BCIX YUaCHUKIB CUMO103y.
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CuMmIacT — CyKyIHICTh B3a€MOIOB’S3aHUX MPOTOIUIACTIB 32 JOTOMOTOIO
iazmozecM. llepemillieHHsT PEYOBMH 1O CHUMIUIACTY HA3UBAIOTh CHUMILIACTHUM
TPAHCHIOPTYBAHHSM.

CuMINoOpT — NEPEHECEHHS] PEYOBUH Y TOMY HAMpPSIMKY, KyJIU TPAHCIOPTYETHCS
1HIIIa MOJIEKYJa. 3MIMCHIOEThCS 3aBASKH OlJIKaM — IEPEHOCHUKAM.

CuronoaioHa KJIITHHA — IIOJOBXEHHUH TOHKHHM CUTONOMIOHHM €JIEMEHT 3
BIJHOCHO HECHEILIaI30BaHUMHU IIOJSIMU 13 CKOIIEHMMH KIHISIMH, CTIHKH SKHX
no30aBJIeHI CUTOMOAIOHUX IUTACTUHOK. XapakTepHi g (PIoeMH TOJOHACIHHUX 1
HIKYIUX CYJIMHHUX POCITHH.

CuronoaioHa NJIacTMHKA — YaCTHHA CTIHKY WICHUKIB CUTOMNOII0HOT TPYOKH 3
CUTONOMIOHMMH TIJIACTUHKAMH MiXK HUMU.

Cxkapudikanisa — HagpizaHHs a00 pPO3M’AKIICHHS HACIHHOI WIKIPKH 7St
MIPUCKOPEHHS TPOPOCTAHHS.

CkuiepenxiMa — MexaHiYHAa TKaHHUHA 13 CKJIEPEHXIMHUX KIITHH — CKJIEpein i1
BOJIOKOH.

CMmousiHi  xonm — TpyO4acTi MDKKIITHHHI TOPOKHUHM, BHUCTEJICHI
eniTeTiaTbHIMU KIITUHAMU, SIKI CEKPETYIOTh CMOJTY 1 BUTIOBHEH1 HEIO.

ComatuyHa riopuamsanisi — riOpuanu3aiiiss COMaTUIHUX KJIITHH 1 BUAIB, 110 HE
3J1aTHI JIO CTaT€BOT'O CXPEIlyBaHHS.

ComaTnyHi KJITMHM — BCI KIITUHA TiJJa 32 BHUHATKOM THX, 3 SIKUX
PO3BHUBAIOTHCS TAMETH.

CueuniasizoBaHa KJIiTMHA — KIIITUHA, sIKa BUKOHYE TIEBHY (DYHKIIIIO.

CnenudivHicTb — YHIKQJIbHICTh; HAJIEKHICTh IO YITKO BH3HAYEHOIO
opraHizMy abo mporiecy.

CTaH cnokorw — 3ynuHKa poOCTy L0 POCIUHU, ii OpyHBOK ab0 HACIHHS 10
OTPUMAHHS CTICIIAIBHOTO CTUMYITY 3 HaBKOJIMIIIHBOTO CEPEIOBHINA, SKMM MOXKE OyTH
BIUIMB XOJIOAY 1 BIATIOBITHUH (poTOTIEepioz.

CrartoJliTu — perenTopy TpaBiTallii; KpOXMaJlbHI 3€pHA Ta IHII BKJIIOYCHHS
(MiTOXOH/IPIT) B IUTOTLIA3MI.

Crena — neHTpAIbHUNA WIIHAP; CYKYIHICTh MPOBIAHUX 1 MEXaHIYHUX TKAHUH
cTebiia 1 KOpeHsl CyIMHHUX POCIUH, OTOYEHA MEPBUHHOIO KOPOIO.

CTpu:kHeBHIl KOPiHb — NIEPBUHHUN KOPIHb POCIUHH, KU YTBOPIOETHCS K
npsiMe  TIPOJIOBXKEHHS ~ 3apOJKOBOTO  KOPIHIA, Ma€  BUMVISI  MAacCHBHOTO
KOHYCOIIOAIOHOTO TOJIOBHOT'O KOPEHs, BiJ SIKOrO BIAXOMATH OUIbIl ApiOHI O14uHi
KOpEH.

CT0JI0H — TOPHU30HTAJIBHE CTEOJIO, SIKe POCTE TMapajieIbHO MOBEPXHI TPYHTY;
1HO/I1 Ja€ NOJATKOB1 KOPEHI, HAlPUKIIaa, Byca CYHHIII.

CTtpoMa — OCHOBHA PEYOBMHA IJIACTHU/I.

Crparudikaniss — BUTpUMYBaHHS HACIHHS JIOBTMH 4Yac MpU HU3BKIH
TEeMIIEpaTypi nepes Horo NpopoIryBaHHIM.
CyOepun — >xupomoniOHa pEYOBHHA, SKA BIAKIATAETHCA B KIITUHHUX

000JI0HKaX KOPKOBOI TKaHWHH 1 B osickax Kacmnapi enmoaepmu.
CyoOcTpat: 1 — ocHOBa, 10 SKOI MPUKPITUTIOIOTHCS OPraHi3Mu; 2 — PEUYOBHHA,
Ha 5Ky i€ GepMEHT.
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CyoctpatHe pocopunoBanis — yrBopeHHs ATD 3 AJ[D Ta HeopraHidHOTO
dbocdarty B mporieci TIiKoIi3Yy.

Cynunu — TpyOYacTi €JIeMEHTH KCWIEMH, SIKI CKIAAAarThCA 3 PO3TallOBaHUX
BCTHK 1 3B’SI3aHUX Mk C000r0 mepdopallisiMi MOI0BKEHUX KIITHH. DYHKIIISA CyIUH
MOJIATAE Y TPAHCTIOPTYBaHH1 BOAM 1 MIHEPAJILHUX PEUOBUH IO TUTY POCIHHH.

CyKyJeHT — pociuHa 3 COKOBUTHMMH BOJIO3ANACIIOYMMHU CcTeOiaMu ado
JIUCTKAMH.

CyuBiTTsl — Tpyna KBiTOK Ha CIIEIiaJli30BAaHOMY TaroHi.

Coepocoma — mOOAMHOKI CcepuyHi KyJIbTypd B HUTOILIA3MI POCITUHHHUX
KIIITUH, SIKI CKJIAJalOThCS B OCHOBHOMY 3 JIMiAIB 1 BiJMEXOBaHI MeMOpaHOIO.
MO>XIIMBO € TICHTpaMH CUHTE3Y 1 HAKOITMYEHHS JITIIiB.

TemHoBi peakmii — He3anexH1 BiA cBiTIa (epMeHTaTHBHI peakuii y ¢oto
CUHTE3YIOUMX KJIITHHAX, ITOB’s3aH1 3 yTBOpEeHHIM ByrieBoAiB 3 CO,, 3a yuactio ATD
1 HAZI®OH,.

Tepmoaunamika — Hayka PO €HEProoOMIH, sIKa PO3IJSAAE TEIJIO SIK
Hai3pyuHilry QopMy BuMipioBaHHsS eHeprii. [lepmmii 3akoH TepMOAMHAMIKU
CTBEPKYE, IO MpU Oy/b — SKHUX MPOLIECcaX 3arajbHa €HEepris BCECBITY 3aJIMIIAETHCA
HE3MIHHOIO. 3T1IHO 3 JPYTMM 3aKOHOM TEPMOJIMHAMIKK EHTPOMis, TOOTO Mipa
HEBIIOPSAIKOBAHOCTI, MA€ TEHJEHIIIO 10 3pOCTAaHHSI.

Tuck 00010HKM — THUCK KJIITUHHOI OOOJIOHKH, OJHAKOBHUW 3a BEJIMYMHOIO 1
MPOTUIICKHUH 32 HAMPSIMKOM TYPTOPHOMY THUCKY MPOTOILIACTA.

Tunakoin — wmeMOpaHHa CTPyKTypa B XJIOPOIUIACTaX €YKaplOTUYHUX
OpraHi3MiB, sika 3a (popMor0 Haraaye Mimedok. MiCTUTh XJI0podUInd 1 KAPOTUHOIAU.
VY xiopornactax rpynu TUIAKOIAIB YTBOPIOIOTh TPaHHU.

Tumin — mipumiauH, sskuil BxoauTh A0 ckiuany JIHK, ane na mictuteea B PHK.

TuuyuMHKA — YacTHHA KBITKH, SIKA YTBOPIOE MWJIOK, CKIAA€ThCA 3 MWIISKA 1
TUYMHKOBOI HUTKU. B CyKYITHOCT1 THYMHKHU YTBOPIOIOTH aHAPOLIEH.

Ti — nuasmigm — muasmign rpyHToBO1 Gaktepii Agrobacterium tumefacians,
aki wmicTaTh cermeHT (T-JIHK), 3matauii BOymoByBaTucs B xpomocomy JIHK
POCIMHHUX KJIITUH Ta BUKJIUKATH YTBOPEHHS TyXJIMH.

Tkanuna — rpyna mnNoaIOHUX KIITHH, SKI YTBOPIOIOTH CTPYKTYpPHO —
(yHKIIIOHATEHUN KOMITJIEKC.

TonomaacT — UTOIIIa3MaTHYHAa MEMOpaHa, ika OTOYY€E BAKyOII0 POCIMHHOT
KJIITUHHU.

ToTMnoTeHTHICTH — BJIACTUBICTh TKAHUHHU a00 KIITUH JUdEpEeHLIIOBAaTUCS B
OyIb — SIKy CTPYKTYPY 3pLIIOTO OpraHi3My.

Tpanckpunuis —  pepMeHTaTUBHUN CUHTE3 monekynn — PHK
KOMILJIEMEHTapHOoi1 ogHoMy Janiory JJHK.

Tpaunciaokania: 1 — nepeHeceHHS BOAM, MIHEPAJIBHUX COJIEH 1 TMOXKUBHHUX
PEYOBHH y pOCIMHAX HA BEJMKI BiJICTaHI; 2 — OOMIH JUISHKAMU M)XK TOMOJIOTIYHUMHU
XpOMOCOMaMH.

Tpancasimis — cunte3 OUTKa 13 aMIHOKHUCIOT HAa puOOCOMax BiAMOBIAHO 3
iH(popmarriero, 3akonoBanoro B M-PHK.

Tpancmipanis — BUMApOBYBaHHS BOAM POCIHMHOIO. 3AIMCHIOETBCA B
OCHOBHOMY 4epe3 MPOIUXH.

b
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Tpancnozonn — cermentn JIHK, ski 3maTtHi 10 BHYTPIIHBOTO a0o0
MDKXPOMOCOMHOT0 TiepeMitieHHs 1 Tpamisitorbest B JIHK Bcix opranizMis.

TpancnoprtHi 0inkn — crnernudiuni MeMOpaHHI OUIKH, K1 OepyTh y4acTh B
NEPEHECEHH] PO3UMHEHUX PEUOBUH Kp13b MEMOpaHY.

Tpanchopmanisi — 3MiHa CHIAAKOBUX O3HAK KJIITUHU 1]l BIUIMBOM CTOPOHHBOI
JHK, sika npoHuKae B Hel IJISIXOM MOTJIMHAHHA a00 B CKJIa/ll BEKTOpA.

TpaxeanbHi ejJileMeHTH — 3arajbHa Ha3Ba BOJOMPOBIIHUX KIITHH CYJIUHHHUX
pOCIuH, TOOTO YJICHHKIB CYIUH 1 TpaxeiB.

Tpaxeinm — moJOBXKEHAa 3arocTpeHa Ha KIHIAX TOBCTOCTIHHA MpPOBiIHA 1
OMOpHA KJIITHHA KCHJIEMH 3 mopamu B 00osioHIl. CTIHKMA Tpaxeinu MmopuTci, ajie Ha
BIIMIHY BiJ WICHMKIB CyauHHU To30aBneHi nepdoparii. Tpaxeinu € maibke y Bcix
CYIUHHHUX POCIIHH.

Tpio3a — ykop, K1l MICTUTh TPU aTOMU BYTJIELIO.

Tpuxom — BUpICT emiiepMu.

Tponi3m — pyxoBa BIANOB1/Ib HA OJJHOCTOPOHHIO /110 MOApPa3HUKA.

Typropuumii THCK — THUCK y CEpelMHI KIITHUHH, KU BUHHKA€E 32 PaxXyHOK
HAJXO/KEHHS B HET BOJU.

YHIinopr — nepeHeceHHs: TPAaHCIIOPTHUM O1IKOM PO3YMHEHOI PEUOBUHU Kpi3b
MeMOpaHy.

Ypauua — nipuMiivH, SKUi BXoauTh 10 ckiany PHK, ane BigcyTniii y JIHK.

®enorun — (Qi3uyHA MposiBa OpraHizMy. Pe3ynbrar B3aeMoOJli T€HOTUITY
OpraHi3my ¥ OTOYYIHOHOI0 HOT0 CEpPeIOBHUIIA.

depenokcuHn — OUIKH, SIKI MICTSTh 3aj1130. bepyTh yyacTh y TpaHCIIOPTYBaHHI
€JIEKTPOHIB, Y TOMY UHCJII B Mpoliecax (OTOCUHTESY.

Di3i0/I0riYHO0 KHUCHI COJi — COJll, B SIKUX KAaTIOHU BUKOPUCTOBYIOTHCS
POCJIMHOIO 3HAYHO AaKTHBHIIIE, HIXK aHIOHW. Hampuknazn, cipuaHOKHMCIWN aMOHIM
(NH,),SO,; NH", BUKOPHCTOBYEThCS aKTHBHIIIIE, Hixk S04,

dizionoriuno JayxxHi cojqi — com, y SKHX , HaBIIAaK{, KaTIOH Maiike He
BUKOPHUCTOBYETHCS, & aHIOH MOTJIMHAEThCS JOCHTh aKTUBHO (NaNOj3).

®iko0iinM — Tpyna BOJAOPO3YMHHHUX JIOMOMDKHHX IMTMEHTIB y UYEPBOHUX
BOJIOPOCTEH 1 IiaHOOAKTEP1ii; BKITIOYAE (hiKOIIaHIHU 1 PIKOSPUTPUHHU.

®dikcaunia Byriemwo — neperBopeHHs CO, B opraHiuHi CHOJYKH B IPOIIECi
dboTocUHTE3Y.

@iToreMoryiodiH — reMomnpoTeil, SKUA 3YMOBJIIOE UYEpPBOHE 3a0apBIICHHS
KOpEHEeBUX Oynb004oK 0000BUX pociauH, 0 (IKCYIOTh a30T; MOJIOHO [0
reMoryio0iny QitoremMorsiodin 3BOpPOTHO 3B’sizye (O, peryiroe KOHIEHTPAIlio
BlJ1bHOT0 O B KIIITHHI.

®itoxpom — (PiKOOIIKOBONOAIOHUN MIrMEHT y IUTOIIa3Mi POCIIHH 1 JEIKUX
3€JICHUX BOJIOPOCTEN.

doTopeuenTop YEPBOHOTO ¥ MAJIEKOTO YEPBOHOTO CBITIA; Oepe y4acTh y
dboTomepioANYHIM PETyJNSIii IBITIHHA, CTaHy CIOKOIO, (OpMyBaHHS JHCTKIB,
MIPOPOCTAHHS HACIHHS.

daaBonpoTeiH — Neriporenasa, sika MICTUTH (JIaBiH, a TAKOXK YacTO METal;
Ma€ BaXXJIMBE 3HAYCHHSI B OKUCIIOBAJIbHO — BIIHOBIIOBAJIBHUX PEAKIIISX.

@dJiopureH — pOCIMHHHUI TOPMOH, SIKUI CTUMYJIIOE IIBITIHHS.
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dJi0eMa — TKaHWHA CYAMHHHUX POCIIMH, sIKa MPOBOJUTH OPTaHIYHI PEYOBUHU 1
CKJIaJIaA€ThCSI 3 CHUTOIOMIOHUX €JIEMEHTIB, PI3HOTO0 POJYy MApeHXIMHUX KIITHH,
BOJIOKOH 1 CKJIEPEI/.

dochaTu — CIOTYKH, K1 YTBOPIOKOTHCS 3 POCHOPHOI KUCTOTH TIPH 3aMiIIeHH1
0oJTHOTO a00 O1JIBIlIE ATOMIB BOJIHIO.

dochoainiam — GochopriiboBaHi JiMaM; MOAIOHI 3a CTPYKTYPOIO JI0 JKUPIB,
ajie BIJIPI3HSIOTHCA BiJl HUX THM, IO OJHA 3 TPbhOX 3B’SI3aHUX 3 TIIEPUHOM KUPHHUX
KHCJIOT 3aMillleHa MOJICKYJIOIO, III0 MICTUTh 3TUIIOK (POCHOPHOT KHCIOTH.

®ochopuinoBaHHA — peakilis, npueaHaHHs ¢docdary 10 Oydap — SAKOi
CHONYKH, Hanpukia, yrBopeHHs AT® 3 AJI® 1 neopraniuaoro gocdary.

@oTonMXaHHA — 3aJie)KHE BIJ CBITJa YTBOPEHHS TJIIKOJEBOI KHUCIOTH Y
XJIOpOILIACTaX OKUCIIEHHAM 1i B IEPOKCUCOMAX.

@®oTou1i3 (BOAM) — 3aJeXKHE Bl CBITIA PO3LICIUICHHS MOJEKYJIH BOAM, SIKE
B110yBaeThCs B horocuctemi Il y Xo1 CBITIOBUX peakiiiii OTOCUHTE3Y.

doTonepioan3mM — peakilisg OpraHi3My Ha JIOBXKUHY JIHS 1 HOYI, sIKa JJO3BOJISIE
OpraHi3mi BiJJpi3HSATH MTOPU POKY.

@doToCHHTEe3 — TEPETBOPEHHS CBITJIOBOI €HEPrii Ha XIMIYHY. YTBOPEHHS
BYTJICBOJIB 3 BYTJIEKHUCIIOTO Ta3y 1 MpHU HASBHOCTI XJOpOQLITy 3 BUKOPUCTAHHSIM
eHeprii cBiTIIA.

doTocucremMa — TUCKPETHA OJMHMUIIS OpraHi3alli B THJIAKOi/lax XJIOPOIUIACTIB
Ta IHIOMX MITMEHTHUX MOJIEKYJ, $IKI OepyTh y4YacThb Yy CBITJIOBUX pEaAKIISAX
(dboTocuHTedy.

@®oToTpomizM — picT, MOBOPOT ab0 BUTHUH y HAMPSMKY OJHOCTOPOHHBOTO
pO3TalryBaHHs JDKEpesa CBiTia.

®orodochopuaoBanna — yrBopeHHs AT B xyopomacrax y Xoil
(dhoTocuHTE3y.

XeMiOCMOTHYHE TOEAHAHHA — TOeAHaHHA cuHTE3y AT® 3 eneKTpOHHHM
TPaHCIIOPTYBAHHAM KPi3h MEMOpaHy 3a eleKTpoXiMiuHuM rpagienTom H'.

XemoaBToTpopu — Oakrtepii, sSKi 37aTHI CHHTE3yBaTH OCHOBHI OpraHidyHi
PEYOBHHM 3a PAXyHOK €Heprii, 10 BHUBUIBHSETHCS TPH JIEIKUX HEOPTaHIuHUX
peaKIisx.

Xiia peakitisi — BUAIJICHHS KUCHIO 1 (POTOBIHOBJICHHS IITYYHOTO aKIIECIITOPa
€JICKTPOHIB 130JIbOBAaHUMH XJIOpOTUTacTamu 3a BificyTHOCTI COy.

XimMiyHMii MOTeHWiaJ — BIJIbHA €HEPris PEeUYOBUHU; 3AJIEKUThH Bl CEPEIHBOT
HIBUJKOCTI pPyXy MOJEKYII 1 iX KOHUEHTpaIii.

XJ10po3 — moBHA BTpata abo HecTaua Xjaopodury.

XJiopomiacrt — IUIACTHAA, IO MICTUTh XJIOpOo(din, B sAKiH BiIOYBa€eThCs
(dhoTocunTe3. XJIOPOIUIACTH € Y POCIHH 1 BOAOPOCTEH.

Xutopogis — 3es1eHni MIrMEHT POCTUHHUX KIITHH; PELIENTOP CBITIOBOI eHeprii
i 9ac porocuHTE3y. € TaKOXK Y BOAOPOCTEH 1 POTOCHHTE3YIOUNX OAKTEPIi.

Xos1010Be 3arapTyBaHHsi — HaOyTa MiJ BIUIMBOM XOJOJY 3AaTHICTb POCIIHH
MEePEKUBATU EKCTPEMATHHO HU3BKI TEMITEPATYPH.

Xpomatun — xommuiekc JIHK 1 6inkiB, mo mobpe (apOyeTbes 1 yTBOPIOE
XPOMOCOMH €yKapioT.
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XpoMomiacT — MIacTu/a, ika MICTUTh He XJIOpod1i, a 1HII MITMEHTH — KOBTI
a00 OpaHKeB1 KapOTHUHOIIH.

Xpomocoma — siepHa CTPYKTypa, sIka MICTUTh T€HH. XPOMOCOMH €yKapioT
no0pe MOMITHI TUIBKM MM Yac MITO3y a00 MeH03y y BUIUISIAI HUTOK a00 MaJM4oK
XpoMaTHHy OaKTepiaabHI XPOMOCOMH SBIISIFOTH CO00F0 KiybleBl MoJiekynu JJTHK.

Hearonasza — pepMeHT, SKUH T1APOITIZYE LETI0I03Y.

Ienr0/103a — HEPOIUMHHUN MOJIIYKOP, YTBOPEHUN MikpodiOpuIaMu JIIHIHMHO
3’€HAHUX [-TIIOKO3WIHUX 3QJIMINKIB; OCHOBHHUN KOMIIOHEHT KJIITHHHOI OOOJIOHKU
POCTIHH.

LenTpiosb — uTOIIa3MaTUYHA OpraHena, sika 3HaXOAUThCS MOOIN3Y SAEPHOT
obononkwu. I1ig gac MiTo3y 1 Mel03y AUTUTHCS, Oepe ydacTh y GopMyBaHHI BEpeTEHa.
TpamnsieTbes y OLIBIIOCTI €yKapioT, 32 BUHATKOM I'prOiB, YEPBOHUX BOJOPOCTEH.

Hiano6akrepii — rpyna @oToTpodHHX MNPOKAPIOTHYHUX  OpraHi3MiB
(Tpanuiiiina Ha3Ba CHHLO-3€JI€HI BOJIOPOCTI).

Huxaiyauii mOTiK eJIeKTPOHIB — 1HIYKOBaHUI CBITJIOM TOTIK €JIEKTPOHIB Y
XJIOPOILIACTaX, AKUM MOUYUHAETHCA 1 3aKiHuyeThest y OC L.

Huk103 — pyX NUTOIUIA3MHU B KJIITHHI.

Hupkaani puTMH — peryiasipHi pUTMH POCTY ¥ aKTUBHOCTI 3 TEPIOJIOM
0JIU3BKO 24 TOJIMHU.

Hucrepna — crumonieHa abo MIMIKOMOIOHA YaCTHHA €HJIOIUIa3MaTUYHOTO
peTUKyIyMy ab0o JUKTIOCOMHU (TUIbLs [0JbIK1).

uTo3un — nipuMiAMHOBA OCHOBA, sika BxoauTh a0 ckiany JJHK 1 PHK.

HuTokiHiHM — KJac POCIMHHUX TOPMOHIB, SIKI CTUMYJIIOIOTh MOALT KIITHH 1
CIOPUYUHSIOTH AESKI 1HII e()EeKTH.

Huronia3zma — pigka peuoBUHA KIIITHH, 3a BUHSATKOM SIpA.

HuTtockeser — rHyYKUil BHYTPIIIHBOKJIITUHHUN KapKac 3 MIKpO TpyOOYOK 1
MIKpO(}1IaMEHTIB.

Hutoxpom — OUIOK, KUl MITUTh T'€H 1 € MIEPEHOCHUKOM EJIEKTPOHIB il Yac
TUXaHHS Ta POTOCHHTE3Y.

IuTOoK — €1MHA CIM 10T 3aPOJIKA 3JIaKiB, sSIKa MPUCTOCOBAHA JI0 3allacaHHs
MOKUBHUX PEYOBUH.

IlenenHst — 00’e€qHAaHHSA JBOX POCIWHHUX OpPTaHi3MiB, IIiJ 4Yac SKOTO
JacTUHA OJTHOTO 3 HUX (TPHIIETNa) BCTABISAETHCS B CTEOJIO 1HIIOTO (IMiIIIena).

SnepHa 006010HKa — TTO/BIfHA MeMOpaHa, 110 0TOYY€ KIIITHHHE SIPO.

Anepue — n1pidHe chepuyHe TUIBIE Y APl €yKAPIOTUUHUX KIIITUH. Y TBOPEHE B
ocHoBHOMY p-PHK, sika TpanckpuOyeTbcs 3 BIINOBIIHUX TEHIB; Miclie (popMyBaHHs
pudocoMm.

SAnpo: 1 — BimokpeMJieHa MOABIMHOI MEMOpaHOIO CIelliajii30oBaHa YacTHHA
€yKaploTUYHOI KIIITUHHU, SIKA MICTUTh XpOMOCOMHM; 2 — LIEHTpaJIbHA YaCTHHA aToMa,
sIKa MICTUTh IPOTOHU i HEUTpOHU. HaBKOI0 HHOTO 3HAXOAATHCS €JICKTPOHH.

SApoBu3anisi — iHIYKIIiS BITIHHSA XOJO0JI0OBUM BIUTMBOM
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