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1. OIIUC JUCHHUIIVITHA

HaijimeHyBaHHS NOKa3HUKIB

POSHO)IiJ'I TroOAMH 3a HABYAJIbHUM ILJIAHOM

Jlenna ‘ 3aouna
KinbkicTh Kpeauris: 4 Jlexyii:
22 | -
Mopnymnis: 1 Ilpaxmuuni 3auamms.
24 | -
3arajgpHa KUIBKICTh roaud: 120 Koncynomayii:
Pik BUBYEHHS AUCILAIUTIHA 2 -

3a HaBYaJIbLHHUM IUIaHOM: 4

Cemectp: 7

Inousioyanvni 3anamms:

TuxHeBe HaBaHTaXKEHHS (TO/I.):
- aynuTopHe: 3
- caMocTiifHa pobora: 5

dopma MiICYyMKOBOTO KOHTPOIIIO: eK3aAMeH

Camocmitina poboma:

MoBa HaBYaHHS: YKPAiHCbKA

72 | -

2. META JUCHUILJIITHA
Ilpeomem susuenns HasuanvHoi oucyuniinuy: € GyHKIIT KUBUX POCIHH, iX OpPraHiB, TKAHUH Ta
KJIITHH, & TAKOK IPUYMHU TIOSBU Ta 3MIHU IIUX (QYHKITIH.
Memoio sueuenns oucyuniinu €: (HOpMyBaHHS TEOPETHMYHUX 3HAHb 1 MPAKTUYHHX YMiHb
I0JI0 CTPYKTYpHO-(GYHKIIIOHATBLHOT OpTraHi3ailii pOCIMHHUX OpraHi3MiB, mepediry OCHOBHHX
(1310JIOTTYHUX MPOLECIB Ta X PO MO0 MPOLECIB KUTTENISAIBHOCTI POCIUHHOTO OPraHi3My.
llepedymosu ona eueuenns oucyunainu’. «botanika», «bloxiMig 3 OCHOBaMH MOJEKYJISIPHOL

Oioorii», «k Exomorisy.

Misxcoucyunninapni 36 ‘azxu. «biodizuka».

3. OUIKYBAHI PE3YJIbTATHU HABYAHHS
BuBueHHsT HaB4anbHOI MUCHUIUIIHA Tependadae (GopMyBaHHS Ta PO3BUTOK Yy CTYACHTIB
KOMIIETEHTHOCTEH Ta MPOrpaMHUX pe3y/lbTaTiB HaBYAaHHS BIAMOBIIHO A0 OCBITHBO-NPOQECIitHOI
nporpamu «CepeHs ocBiTa: 61070Tis Ta 37J0OPOB’ S JTFOIIMHI».

Indopmaniss Npo KOMIIETEHTHOCTI TA NPOrpaMHi pe3yJIbTATH HABYAHHS 32 M CHMILIIHOIO

HIngp KomnereHTHOCTI Mudp IIporpamHi pe3y1bTaTH HABYAHHS
KOMIIETEHT- NMPOrpaMHHUX
HOCTI pe3yJbTaTiB
3araiabHi komnerenTHocTi (3K)

3K 3. 31aTHICTh YIUTHCS Ta OBOJIOAIBATH CyJaCHUMH ITPH 16. 3maTHUN BYHWTHCS YIPOMOBXK XXHUTTS 1 BJOCKOHANIOBATH 3
3HAHHIMHU, KPUTHYIHO OI[IHIOBATH COIiabHI MOIIT 1 BHCOKHM pIiBHEM aBTOHOMHOCTI HaOyTy MiJ 4ac HaBYaHHS
SIBHILA, IPOTHO3YBAHHS OCBITHBOTO TIPOLIECY. KBaiiKaIio.

3KS. 31aTHICTh 3aCTOCOBYBATH IHTErpoBaHi HayKOBO- [TPH 5. Po3yMiTH TpaHCIUCHMIUTIHAPHICTD CYYacHOTO HayKOBOTO
NPUPOAHUYI 3HAHHS y JXUTTEBHX 1 mpodeciiiHnx 3HAHHS; BMITH BUKOPHCTOBYBAaTH 3B’s13KH CYMDKHUX raiy3ei
CHUTYyalliiX, TBOPYOTO BIIPOBA/UKEHHS HaOyTOro st GOpMyBaHHS LUTICHOT MPUPOAHUYO-HAYKOBOI KapTHHH
IOCBiAy Jutsi 30€peeHHS BIACHOTO 3JI0pOB’S Ta CBITY.
3JI0pOB’SI30EPEIKEHHS COILIyMY .

CrneniaabHi (¢axoBi, mpeiMeTHi) KOMIETEeHTHOCTI

OK 2. 3Hatn  OiOJIOTIYHY  TEpMIHOJIOTiIO,  3arajJbHy IMPH 11. 3Hatn OIiOJIOTIYHY TEpPMIHOJIOTIIO, 3aralbHy CTPYKTYpy
CTPYKTYpy  OiosoriyHoi Haykd Ha  OCHOBI GiosioriyHoi HayKd Ha OCHOBI B3a€MO3B’SI3KYy OCHOBHHX i
B32a€MO3B’ 513Ky OCHOBHHX i1 rayry3ei 11 OSICHEHHS ramy3ed sl TOsICHeHHS OylnoBH #  (yHKIIOHANBHHX
OymoBn {1  (yHKUIOHATBHUX  OCOOIMBOCTEH 0coOJIMBOCTEH OpraHi3MiB Ha pIi3HHX pIBHSIX OpraHizamil
OpraHi3MiB Ha Pi3HUX PIBHAX OpraHiszaiii *HBOTO, JKHUBOTO, IXHIO B3a€MOJII0, B3a€MO3B’SI3KH, IOXOKCHHS,
iXHIO B3a€EMOJIiI0, B33a€EMO3B’SI3KH, ITOXOKEHHS, KiIacu(ikamio, 3HaYCHHS, BAKOPUCTAHHS Ta TOIIHPEHHS.
Kracu¢ikamito, 3HaYCHHS, BUKOPUCTaHHSI Ta
HOIIUPEHHSL.

DK 8. 31aTHICTh  MOSICHIOBATH  HA  MOJICKYJSIDHOMY, ITPH 23. Po3yMiTH CTPYKTYpHY OpraHi3auito 0i0JOTiYHHX CHUCTEM Ha




6ioximMiyHOMY Ta (i3ioOriyHOMY PiBHI MexaHi3MH MOJICKYJIIDHOMY  DiBHi, TpaHCioBaTd 0a30Bi  3aKOHHU
010JIOTIYHUX MPOLECIB 3 YpaXyBaHHSIM €BOJIOIIHHOL TCHETHKU, MEXaHI3MHU 30epexeHHs, peaiizauii Ta mepemadi
iepapxii KJIITHH, TKAHWH, OPTaHiB Ta OpPraHi3My B cnagkoBoi iHGopMmamii Ta iXHe 3HAYCHHSA B EBONIIOLIHHUX
LIOMY, XapaKTepU3yBaTH MEXaHi3MH IMiATPUMAHHSI mpoIiecax.

roMeocTasy OpraHi3MiB 1 CHCTeM YCiX piBHIB

oprasi3arrii.

DK 9. 3naTHICTh PO3YMITH I yMITH 3aCTOCOBYBaTH 0a30Bi ITPH 20. 3HaTH CTPYKTYPHO-(PYHKI[IOHATBHY OpraHi3alilo KHUBUX
3HAHHA NPUPOJHUYUX HAYK JUIA NOSCHEHHS OyI0BH, CHUCTEM pI3HUX PIBHIB Oprasizarii >kMBO1 MPHPOJIH, OCHOBHI
XIMIYHUX TIponeciB, (YHKLIl, >XUTTEMISIBHOCTI, eranu eMmOpiorenesy, (hi3ionoriuHi MeXaHi3MH T ATPUMaHHSI
PO3MHOKEHHS, kiacuikarii, MTOXOKEHHS, romeoctasy, kiacudikaiio i paioHyBaHHS YrpylnoBaHb
MPaKTUYHOTO BUKOPHCTAHHS JXMBHUX OpPraHi3MiB i OpraHi3miB.

CHCTEM YyciX pIBHIB oOprasizamii, a Takox ITPH 21. 3HaTH XIMIYHY TEpMIHOJIOTIIO Ta Cy4acHy HOMEHKIATypy,

BPaxOBYBAaTH 3aKOHOMIPHOCTI IOMIMPEHHS >KUBHX OloyioriyHe 3HAYEHHS XIMIYHHX €JIEMEHTIB 3yMOBJIEHE iX

OpTaHi3MIB Ta iX yrpyrnoBaHb B IpOCTOPI Ta "Yaci. powto 'y moOymoBi Tima 1 mpomecax IKHTTENISUIBHOCTI
OpTaHi3MiB; aHAJII3yBaTH 1 MPOTHO3YBATH MOXIIMBI HACIIIKH
MepPETBOPEHHSI PEYOBHMHY, 1NCHTH(IKYBaTH PEYOBUHH, SKi
CTaHOBIIATH HEOE3MEKy IUIsl JOBKULIA Ta 3AO0POB’S JHOIUHH,
CTBOpIOBATH  O€3ME4YHi yMOBH Tpali, BUXOIIYH 3
BJIACTUBOCTEN PEYOBHH.

K 13. 3natHicTh 3milcHIOBATH 30ip, peecTpaliro i aHami3 ITPH 26. BMmiTH TpakTHYHO 3acTOCOBYBaTH 3100yTi TeOpeTHdYHi
JaHUX 3a JOIOMOTOI0 BiJNIOBIJHUX METOMIB 1 3HaHHS B IPHPOAHMX Ta JIADOPaTOPHHUX  YMOBax,
TEXHOJOTTYHHX 3aco06iB y MOJILOBHX i IHTEpPIPETYBaTH  pe3yabTaTH  JOCITIKEHb, CaMOCTIHHO
1abopaToOpHUX yMOBaX, 3AiHCHIOBaTH Oe3NeyHi BUTOTOBIISITH  y400OBi  Kojekiii, repOapii, Oiojoriuni
Oioorivni JOCIiKEHHS, IHTEepIPETyBaTH mpenapary.
pe3yNbTaTH AOCITIIKEHb B KOHTEKCTI €KOJIOT1YHOTO
CTHKETY.

ManI/IHﬂ Bi}IHOBiJIHOCTi KOMIIETEHTHOCTeM pe3yjabTaTaM HaBYaHHA 3a I[l/ICIII/Il'[.]'IiHOlO
MIudp Pe3ynbTaTH HABYAHHSA
KOMIIETEHTHOCTI 3HaHHSA YMiHHS/HABUYKH Komynikanis BinnosinanbHicTh i
ABTOHOMIsl

3K 3. ITPH 16. ITPH 16.
3K5. ITPH 5. ITPH 5.

oK 2. IMTPH 11.

OK 8. ITPH 23.

OK 9. ITPH 20. ITPH 21.

ITPH 21.

@K 13. ITPH 26.




4. TEMATUYHUH IJIAH JUCIHATLITHA

Ne Ha3Bu 3MicTOBHX MOIYJTiB / KinpkicTs roaun KinpkicThs roaun
3/m TeM (nenHa ¢popma HaBYaHHS) (3a0uHa opmMa HaBYAHHS)
2= |E|E|5|E=l&|=|E|E 5 Ea
S| |E|z2 B 55/E|F 5|z |2 |%¢
= |2 | £ 2|2 |28 5 2|48 |E|E¢
Z|C|E|E|E|EME|T |82 |§5|5"
2 | =2 |© 2 |2 |©
3micToBuii MoayJb 1. Di3ioJI0riyHi mpouec poCaIMHHOI KJIITHHH
1. | ®izionorist pOCIMHHOI KIITUHU | 4 2 2 6
2. | bioximist pOCIMHHOI KJIIITUHU 4 2 2 6
3. | Pyx Boau mo pocinuHi. 4 2 2 7
Tpancniparis
4, | dorocuHTeE3 6 2 4 7
5. | Ximi3M (oTocuHTE3y 4 2 2 7
6. | [uxanus pocauH 4 2 2 7
3micToBuii MoayJib I1. Oco6.1uBOCTI KOPEeHEBOr0 KMBJIEHHS POCIUH
7. | MiHepanbHe KUBJICHHS 4 2 2 6
pOCIuH
8. | dizionorist OHTOTEHE3Y 4 2 2 6
pociuH. Pict pocnun
3microBuii MoayJs 111 IlpucrocyBaHHs i CTiHKICTH POCJINH 10 HECHPUATIUBHX GaKTOPiB N0BKILIA
9. | HocyxocTilKicTh pOCIIUH, 4 2 2 5
ajianTaris pociauH 10 BUCOKHX
TeMIepaTyp
10. | 3UMOCTIHKICTh POCITUH, 4 2 2 5
CTIMKICTh 0 XBOPOO
11. | ®i3ion0riyH1 OCHOBU 4 2 2 )
610TeXHOJIOT1] IEKOPAaTUBHUX
pOCINH
IIpomiskHMI KOHTPOJIb 4
Pazom: 48 | 22 | 24 | 2 72

5. IPOI'PAMA HABYAJILHOI JUCHUAITIITHA
5.1. 3MicT HABYAJBLHOI AUCHUILIIHY 32 TEMAMHU
3micToBuid MoayJab I. Disiogoriyni npouecu pocJauHHOI KJIITHHY

cyyacHoi (i31010T1i pOCTHH.

Tema 1. ®izioJsioriss pocJMHHOI KIITHHH

[Ipeamer i1 3aBmaHHs izionorii pociauH. B3aeMo3B’s30k  (i3ionorii pociuH 3 IHIIMMHU
OlonoriyHuMH aucuuriiHamMu. Metoau ¢izionorii pocnuH. KopoTka ictopist po3BUTKY (i3iomorii
POCIMH K HAyKH 1 pOJIb BITYM3HSHUX BYEHHUX Yy ii po3BUTKY. OCHOBHI HamlpsSMKH PO3BHUTKY

KniTnHa — OCHOBHa CTPYKTYpHa 1 (yHKIIOHaJbHA OAMHUIA JKUBOTO opranizmy. KmitunHa
Teopis. XimiuHui ckiag KITHHA. CTPYKTypHI KOMIOHEHTH KITUHH. OCHOBHI BIacTUBOCTI
[IATOIUIa3MHU K KOJIOITHOT CHUCTEMH: B'S3KICTh, €JIaCTUYHICTh, PyX Ta BHUOIPKOBAa MPOHHUKHICTH.
biomemOpanu, ix crpyktypa 1 ¢QyHkumii. Moxgemi memOpan. CTpykrypa, XiIMIYHMHA CKIajg i
¢dbyHKIIOHAaTBEHA posib siApa. Pubocomu, ix Oymoa i1 ¢yHkmii. bygoBa 1 QyHKIiOHaNBHA POJH




HEPOKCHJIOM, TIIIOKCUCOM, J1i30coM 1 chepocoM. HamiBaBTOHOMHI CTPYKTYPH KIITHHU: MITOXOHAPIT
1 TIacTUAM, iX OyaoBa Ta QyHKIIIT.

Tema 2. Bioximisi pocJMHHOI KJIITHHHI

Crpykrypa i pyHkiii 6iomonekya. OOMIH OpraHIYHUX PEYOBHH y POCIMHHOMY OPTaHi3Mi.
bioximMiuHMI CKJIaJl pOCIMHHOI KIIITUHU. 3arajbHa XapaKTepUCTUKA POCIMHHUX OUIKIB, CTPYKTYpa,
byHK1T, KTacudikaris. AMIHOKHCIOTHHIN CKJIaJ pOCIMHHKUX Oi1KiB. DepMEHTH sK KaTaai3aTopH, iX
kinacudikamis. MexaHi3M (EepMEHTaTUBHOTO KaTallizy. 3aleXHICTh aKTHBHOCTI (DEpPMEHTIB BilI
dakTopiB cepenoBuia. bioximMiyHa XapakTEpUCTHMKAa 1 3HA4YeHHS BYIVIEBOMIB. bioximiuHa
XapaKTepUCTHKA Ta 3HAUYEHHs JimiaiB. OpraniuyHi KUCIOTH pOCIUH. PEe4OBUHM BTOPUHHOTO OOMiHY.

Bitaminu, kiacudikaiiis Ta XapakTepUCTUKA OKPEMUX IIPEICTaBHUKIB. BiTaMiHM SIK CKJIag0Ba
yacTuHa (hepMeHTiB. B3aeM03B 130Kk Mik OOMIHOM BYTJICBOJIB 1 JITTI B,

Tema 3. Pyx Boau no pocauni. Tpancnipaunis

3Ha4YeHHS BOJU B XKHUTTI POCIUHU. [IOHATTS PO BOIHUI pexkuM pociuH. BMICT 1 cTaH Boau B
OopraHoigax, KJIITMHaX Ta OKPEMHUX OpraHax pOCIMHHOTO OpraHi3aMy B OHTOreHesi. Metoau
BU3HAYEHHS BMICTY Ta CTaHy BOJU B POCIUHAX.

[TornuHaHHS BOJY KOPEHEBOIO CHCTEMOIO.

[lmazmMomecmMa KOpPEHEBOTO BOJIOCKA Ta C€HIOJEpMa — TOJIOBHI Oap'epu pamiaqbHOTO
TpPaHCTIOPTY BOAM. ['paZiieHT BOAHOTO MOTEHIlialy — OCHOBHA PYIIIiiiHA CHJIa TPAHCIOPTY BOAHU Y
pociuHi. AKTUBHE Ta ITAaCHBHE TOTJIMHAHHS BOJIM KOpEeHEeM. MexaHi3M KOpeHeBOro THCKY. [ yTarris i
«IJ1a4» POCIHH. 3aJIeKHICTh MOTTMHAHHS BOJU KOPEHEM BiJl YMOB 30BHIIIHBOTO CEPEIOBUIIIA.

Bumn tpancmipanii. [aTencuBHicTh TpaHcmipanii. Jlo6oBuii xix TpaHcmiparii. 3aJeXHICTH
TpaHcmipalii Bil TeMIlepaTypu MOBITPs, CBITJIA, BIAHOCHOI BOJOTOCTI MOBITPS, BOJIOTOCTI IPYHTY,
MIHEpAJIbHOTO >KHUBJIEHHS, OHTOTE€HE3y POCIWHHU, BMICTY BOAM, (PITOrOPMOHATHHO-IHT1OITOPHOTO
CIiBB1IHOIIICHHS.

Oco0nMBOCTI BOAHOIO PEXHUMY POCIUH PI3HUX €KOJOTIYHUX Tpyn. Boanuii oOMiH y
riipaTopiTHUX, MNOUKUIOTIAPUYHUX 1 TOMOHOTOTIAPMYHUX pOCiHuH. EKojoriuxi  rpymnu
TOMOJIOTOTAPUYHUX POCIHH: TIrpo-, Me30- Ta KcepodiTH.

Tema 4. ®oTocuHTe3

@DOTOCHUHTETHYHI NIrMeHTH pociinH. HaykoBe Bu3HaueHHS (POTOCHHTE3y Ta WOT0 3HAYEHHS.
Xnoporuactd, ix OynoBa, XIMIYHHMN CKJal, BIacTHUBOCTI M ¢yHKuii. POTOCHHTETUYHI MIrMEHTH
pociuH. Xnopodinu, ix OyaoBa, XiMiuH1 i Pi3UYHI BIACTUBOCTI, CTaH y Tactuaax. Kapotunoinum,
ix OyznoBa, ximiuHi ¥ ¢i3uyHi BiacTUBOCTI, (yHKIIi. biocunTe3 xsmopodiny. BB 30BHIIIHIX
(dakTOopiB Ha 11 TIpoIIEC.

Tema 5. Ximizm doTocunTe3y

CydacHe ysBJIEHHSI MPO XIMI3M Ta eHepreTtuky ¢otocuHTe3y. CBITJIIOBI W TEMHOBI peakiii
¢dorocuntesy. OcobmuBocti nusixy C3-porocunresdy (mukn Kamppina). C4-nuisix ¢oTocuHTE3y
(uukn Xerua Cneka). Exonoris ¢otocunTe’y. BnnuB 1HTEHCHMBHOCTI 1 $KOCTI CBITJIa Ha
¢orocunte3d. dDorocunrez 1 konueHtpamiss CO2, O2. dorocuHTe3 1 TemmepaTypa MOBITpS.
®doTtocuHTe3 1 BOJAHMUNA pexxuM. DOTOCHHTE3 1 MiHEpaIbHE KUBJICHHS.

Tema 6. /{luxanust pocjauH

[TousTTs Mpo nuxaHHs pociauH. [cTopis BUBUEHHS Ta (Pi310JI0TiYHA pob TUXaHHS. AepoOHe i
aHaepoOHe NUXaHHSA. 3B'I30K JuXaHHS 3 (i310JOTIYHMMH TpoliecaMu. XiMi3M JIUXaHHS Ta
oponinnsa. CyOctpath nuxaHHsg. JMXOTOMIYHMIA TUISX JWXAHHS: JOKaTi3allis, OCOOJHMBOCTI,
IHTEHCUBHICTh, 3HaueHHs. AHaepoOHa ¢aza auxanHs (riikoni3). CybcrpatHe (ochopumtoBaHHS.
[ukn gu- 1 TpukapbonoBux kucior (mumkn Kpebca): ximi3m, 3HaueHHsA. bymoBa enekTpoH-
TPAHCIIOPTHOT'O JIAHIIIOTA Ta OCOOIMBOCTI HOro (PYHKIIIOHYBaHHSI.

Exonoris nuxanas. 3B’ 130K MK JUXaHHSIM 1 (POTOCHHTE30M.

3micToBuii MoayJib I1. Oco0MBOCTI KOPEHEBOI0 KUBJICHHS POCJIANH
Tema 7. MinepaJjibHe KMBJICEHHSI POCJIMH




MeTtoau 1oCHiKEHHSI MIHEPaJIbHOTO JKUBJICHHS POCIUH. MeXaHi3MHU MOTJIMHAHHS €JIEMEHTIB
MIHEpaJIbHOTO HBJIEHHS pOCIMHOI0. [IOHATTS mpo Makpo- 1 MikpoeneMeHTH. JlocTymHi s
pociuH (opmu crionyk pocdopy i cipku Ta ix yuacts B 00MiHi pedyoBuH. Dizionoriuna poiss K, Ca,
Mg Ta iH. enemenTiB. DizioyoriyHa posib MikpoesieMeHTiB. Poib a30Ty B skUTTI pociuau. Dikcaris
aTMOC(EpHOr0 a30Ty BUIBHOXHBYYMMH 1 CHUMOIOTMUYHMMH a30T ¢ikcatopamu. OcoOauBOCTI
A30THOTO JKHUBJICHHsI 0000BUX pociuH. biosoriuna dikcamiss a3oty. BigHOBIIGHHsS HITpaTiB 1
HITpUTIB y pociuHax. [IpyumHM HarpoMapkeHHS Ta METOAM BU3HAYEHHS HITPATIB y POCIIMHAX.
®Di310JI0T14HI OCHOBHU 3aCTOCYBaHHS JOOPUB.

Exonoriss MiHepaabHOro >KUBJIEHHS. @i310JIOTIYHI OCHOBHM 3aCTOCYBAaHHS MiHEPaJIbHHUX
n00puB. BruiMB 30BHINIHIX YMOB Ha TOTJIMHAHHSA €J1eMEHTIB x)uBjeHHsA. Criocodu, popmu, CTpoku
BHECEHHs MiHepanbHUX 100puB. Ekonoris 3acrocyBanHs n00puB. IlozakopeHeBe >KUBJICHHS
POCIIHH.

Tema 8. ®iziosioris oHTOreHe3y pociuH. Pict pociun

3aranpHi 3aKkoHOMIpHOCTI pocty. IIoHATTS mpo oHToreHes. TpuBalicTh OHTOTEHE3y, HOro
tunu. IlousaTTss mpo pict. KmituaHi ocHOBH pocty. Tunm pocty. ®PiToropmoHu. 3acTOCyBaHHS
PEryIATOPiB POCTY B CLILCHKOMY IOCIIOJAPCTBI.

PocroBi sBuma. IlepiomuuHicTs 1 pUTMIYHICTH pocTy. PocToBi kopemsmii i pereHepartis.
Etanun OHTOTEHE3y BHUIIUMX POCIHH: eMOpiOHaJIbHUH, FOBEHUIbHUH, 3pIIOCTI 1 PO3MHOXKEHHS,
cTapocTi Ta BimMupanHs. JKuTreBuii UK pi3HUX (HopM pociuH. SABuie nonsipHocTi. CTaH CIOKOIO
y POCIIMH, METOJIU HOT0O peryitoBaHHs.

PocroBi pyxm pocnun. Ekonoris pocry. Tpomismu. Hactii. BrumB 30BHIIIHIX yMOB Ha
POCTOBI IIPOLIECH.

3microBuii moayas III. IlpucrocyBaHHs i CTIHKICTH POCIANH
10 HeCIPUATIUBUX GaKTOPiB J0BKiNIA
Tema 9. IlocyxocTiliKiCTh POCJIMH, aJanTaNisA POCIHH 10 BUCOKHX TEMIIEPATYypP

[TocyxocCTifKICTh POCIMH, ajanTallisi pOCIWH JO0 BHUCOKUX Temmeparyp. [IpuctocoBaHIiCTh
POCIIMH SIK pe3yabTaT MOCHIIJOBHHUX PEaKIii Ha JAif0 30BHIMIHIX ()aKTOpiB Yy MPOLECi €BOJIOLII.
Kapo- Ta mocyxoctiiikicTb pociuH. ConecTiiikicTb pociauH. CTIHKICTh POCIUH 10 3a0pyAHEHHS
HaBKOJIMIIHBOTO CEPEAOBUILA

Tema 10. 3umocTilikicTh poCJIMH, CTIHKICTH 10 XBOPOO

X0M0I0CTIHKICT POCIUH. MOpPO30CTIHKICTE POCIHH. 3UMOCTIHKICTh POCIUH. Bunsranus

pociuH 1 foro npuunHu. BunpiBanHs Ta CHIroBa IUTICHSBA.
Tema 11. ®izionoriyHi 0CHOBH 0I0TEXHOJIOTII IEKOPATUBHHUX POCJIHH

[Tonstrss mpo cywyacHy OiorexHonorito. Kynbrypa TkanuH. KiiTuHHa 1H)XXeHepis.

®epmeHTarltisi B 010TexHoOr1i. Perynsatopu pocty 1eKopaTUBHUX POCIHH.

5.2. TemaTuka NPpaKTHYHHUX 3aHATH
Tema 1. 3aranpHa opranizamis 1 pi310J10TisI POCTUHHOL KJIITHHH.
Tema 2. dDizionorist Ta 6i0XiMist pOCITHH.
Tema 3. [lepecyBaHHs BOAM MO POCIIUHI.
Tema 4. 3aranbHa cxema (OTOCHHTE3Y.
Tema 5. dazu poTtocuHTE3Yy.
Tema 6. KitiTnHHe qUXaHHA.
Tema 7. MinepanbHe *HUBJICHHS POCIHH.
Tema 8. PicT i po3BUTOK POCIHH.
Tema 9. [IpuctocyBaHHS 1 CTIHKICTh POCIHMH A0 HECHPUATIMBUX (PAKTOPIB JOBKIIIIS
Tema 10. Jlist Ha poCIMHE HU3BKOT TEMIIEPATYPH.
Tema 11. ®i3ionoriyHi OCHOBH 010TEXHOJIOTIi AEKOPATUBHUX POCIIUH.
Tema 12. AHTPONIOT€HHI YUHHUKH CEPEIOBUIIA Ta TXHIM BIUIMB Ha (i310JI0TIYHI MPOIIECH Y POCIIHH.



5.3. Oprasxizauis camocTiiiHOI po0OTH CTY/IEHTIB

Ne 3/m Bun podorn K-Tb ronun ®opmH 3BITHOCTI
JeHHa | 3a04Ha
1 OmparroBaHHs JEKIIHHOTO MaTepiany 15 OTIOPHUI KOHCIIEKT
2 [TigrotoBKa 10 MPaKTHYHHUX 3aHITh 25 KOHCIICKT, YCHA JIOTIOBi/Ib
3 [TinroToBKa 10 TPOMIKHOTO KOHTPOIIIO 4 TECTOBI 3aBIaHHS Ha IUIATHOPMi
MOODL
4 Buxonanns IH/[3 10 npesenrauis IH/3
5 Po0oTa 3 10BIAKOBOIO JIITEPATYPOIO 10 aHOTAIlis
6 CkJ1aJiaHHs TEpMIHOJIOTIYHOTO CIIOBHUKA 2 CJIOBHUK TEPMIiHIB
7. [ligroToBKa iIFOCTPAaTHBHOIO MaTepialy 3a 6 BUTOTOBJICHHS CXEM MAJFOHKIB,
TeMaMH, SIKi BUBYAIOTHCS
Beboro: 72
Tematuka IH/I3
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24.

25.
26.

BueHni (izionoru pociauH — KOpoTKi Oiorpadivni BiJOMOCTI.
Crierudika pyHKIIOHYBaHHS POCIIMHHOTO OPTaHi3MYy.

«3eeHi peBooLii» 1 (i310J10Tis POCIHH.

['moGaneHmit poTOCHHTE3 1 TAPHUKOBHIA €PEKT.

Pocnunau — mxepena MoHOBIIOBAaHUX €HEPTETHUHUX PECYPCIB.
JIxXaHHS «pOCTY» 1 TUXaHHS «ITATPHAMKHI.

Tpancnopt Boau y A€peB.

Oco0a1BOCTI BOAHOIO PEKUMY POCIUH PI3HUX €KOJIOTTUHUX TPYIL.
Buninena QyHKIIS pOCIUH.

. Anenonaris.

. A3oT(ikcaiis: BUAM 1 posib B a30THOMY KUBJIEHH] POCIIHH.

. Penenist ¢piToropMoHis.

. BereraTuBHE pO3MHOXEHHS POCIIHH.

. TpaHCreHH1 pOCITUHU: BUKOPUCTAHHS 1 pU3HKH.

. Pociaunn — ¢itopemeniantu cepenoBuina (IpyHTY, MOBITPSL, BOJIN).

. PerynsTopHi cuCTeMH pOCIMHHOTO OpPTaHi3My.

. PapiamiitHa cTidKICTh pOCTHH.

. Tpaucrenni (I'M) pocnunu 31 3MiHaMH 010XIMIYHOTO CKJIATy.

. PoJb TpaHCTIOPTHUX CUCTEM Y PETyIIALT )KUTTEISIIBHOCTI POCIUHHU.

. PocniuHH1 OTpyTH Ta HAPKOTUYHI PEUOBUHHU.

. I'mobanpHa mpobiema xapuoBOro OUIKy Ta HIISAXHU 11 BUPILIEHHS Yy CBITI.
. PedoBuHHM BTOpUMHHOrO MeTalbo0yI3My pOCIUH (apMalleBTUYHOTO Ta MEIUYHOTO

3HA4YCHHII.

. Pe4oBUHU BTOPMHHOTO MeTa0o0Ji3My POCIUH, SIKI BUKOPUCTOBYIOTh Y KOCMETUYHIN Ta

nap$yMepHiii TpOMHUCIIOBOCTI.

CTiKICTh pOCIMH J0 BIUIMBY WIKUIMBUX Ta3iB Ta muiay. /[lis 10HI3yr04Oro
BUIIPOMIHIOBaHHS Ha POCJIHHY.

3umoBa TpaHcmipairis. MexaHi3M miaioMy BOJIU B JEPEBHUX POCIIHH.

IcTopist po3BUTKY ysiBieHb Npo quxaHHs. Teopist A. baxa, B. [lanaxgina.



6. ®°OPMHU ITIOTOYHOI'O TA NIICYMKOBOI'O KOHTPOJIIO
6.1. ®opMH NOTOYHOIr0 KOHTPOJIIO: YCHE ONUTYBaHHS
6.2. ®opMH MPOMIKHOT0 KOHTPOJIIO: MOIYyJIbHAa KOHTPOJIbHA poOOoTa (IPOBOAMTHCA y TECTOBIM
dopmi).
Ilpuknad mecmosozo 3a60anHs:
B sxux ymMoBax HacTymae TpUBAaJIe B’SHEHHS POCIMH: a) atMocdepHa rmocyxa; 0) IpyHTOBa
MOCyXa; B) HU3bKA BOJIOTICTh MOBITPS; T') CHIBHHH BITEP.
6.3. ®opMHu MiACYMKOBOT0 KOHTPOJIIO: €K3aMEH

7. 3ACOBU JIATHOCTHUKU PE3YJIbTATIB HABUAHHS
JiarHocTHUHUN pPO31iad BU3HA4ae AudepeHuiioBaHuil Ta 00 €KTUBHUN OOIIK pe3yabTaTiB
HaBYAIBHOI IisTIBHOCTI 3100yBayiB BUIIOT OCBITH 1 BKIItOYA€ B cede:
- KOHTPOJIb 3aCBOEHHSI TCOPCTUYHHX 3HAHD (OMUTYBAHHS HA IPAKTUYHUX 3AHSATTSX );
- KOHTPOJb CaMOCTiHHOi POOOTH CTYACHTIB (BHKOHAaHHS CaMOCTIHHHMX 3aB/JaHb, BHKOHAHHS
IHI3);
- BHUKOHaHHS TECTOBHX 3aBIaHb MPOMIKHOTO (MOIYJIHHOT0) KOHTPOJIIO 3HaHb 3/100yBadyiB.

8. KPUTEPII OIIIHIOBAHHS PE3YJIBTATIB HABYAHHSA
8.1. lllkana Ta KpuTepii OiHIOBAHHS 3HAHb CTYJACHTIB.

OuiHIOBaHHS 3HaHb CTYJIEHTIB BinOyBaeTbcsd BIANOBIAHO 10 «IlonoXeHHS Mpo MOPSIOK
OLIIHIOBAHHS PiBHS HAaBYAJIBHUX JIOCATHEHb 3700yBauiB BuIoi ocBiTH B ymoBax €EKTC B IAT'Y» 13
ypaxyBaHHSM BaroBux Koe(irieHTiB:
http://idgu.edu.ua/wpcontent/uploads/2020/09/polozhennja_pro_porjadok_ocinjuvannja_rivnja _nav
chalnyh_dosjahnen_zi_zminamy-vid-28.08.2020-protokol-1.pdf

. Hpomixkuuii HincymxoBuii
I[HoTo4HuUi1 KOHTPOJIb
KOHTPOJIb KOHTPOJIb

MakcumMajbHa 40 6amiB — cepeTHHO3BAXKCHUH O OIIHOK 32 10 6aaiB — 3a 50 0agiB — 3a
KiJbKicTDH 0aJ1iB BIJINIOBI/Ii HA CEMiHAPCHKHUX 3aHATTAX Ta pe3ynpTaTaMu pe3ynIbTaTaMu
BHKOHAHHS 1HAWBITyaTbHUX 3aBIaHb, TKAN BUKOHAHHS BIITOBII HA

nepeBoauThest y 100-0anpHy mKkanmy 3 MOTyITBHOT eK3aMeH1

BaroBuM koeoimiearom 0,4 KOHTPOJIbHOL
poboTu
MiniMajabHui 20 6axis 6 0aaiB 25 dauis
TMOPOroBmii piBeHb

[Mkana ta cxema (opMmyBaHHS MiJCYMKOBOi OIIHKM llepeBeneHHs MmiaCcyMKOBOro Oamy 3a
100-0anpHOO MIKAJIOK0 OLIHIOBAHHS B IMiJICYMKOBY OLIIHKY 3a TPaJUIIIIHOIO IIKAJIO0:

MincymkoBuii 6aJ Ouinka 3a TpaguUilHOI0 NIKAJI0I0
90-100 BiAMIHHO
89-70 nobpe
51-69 3aJ[0BLIBHO
26-50 HEe3a0B1ILHO
1-25

8.2. Kpurepii oniHIOBaHHA MiJ YaCc ayJUTOPHUX 3aHATH
JlocATHEHHS CTYJEHTIB HAa MPAKTHYHUX 3aHATTAX, a TAKO)XK BUKOHAHHS 1HIUBITyadbHOI Ta
CaMOCTIHHOT BUIIB pOOIT OIIHIOIOTHCS 32 MIKAIO0 BT «0» 710 «S».

Ouinka Kpurepii oniHloBaHHSI HABYAJbHUX JOCSTHEHb

5 6aniB OminroeTscsi poboTa CTyICHTA, SIKHH y TOBHOMY OOCS31 BOJIONi€ HABYAIBHUM



http://idgu.edu.ua/wpcontent/uploads/2020/09/polozhennja_pro_porjadok_ocinjuvannja_rivnja_navchalnyh_dosjahnen_zi_zminamy-vid-28.08.2020-protokol-1.pdf
http://idgu.edu.ua/wpcontent/uploads/2020/09/polozhennja_pro_porjadok_ocinjuvannja_rivnja_navchalnyh_dosjahnen_zi_zminamy-vid-28.08.2020-protokol-1.pdf

MarepiajioM, BiUJIbHO, CaMOCTIHHO W apryMEHTOBaHO HOro BHKJIAJa€, TIIIMOOKO Ta
BCeOIYHO PO3KPUBAE 3MICT TEOPETHYHHWX 3alWTaHb Ta TPAKTUYHUX 3aBIaHb,
BHKOPHCTOBYIOUH TIpH IIbOMY OOOB’SI3KOBY Ta JOIATKOBY JITEpaTypy, BUIBHO
MTOCTYTOBY€ETBCS HAYKOBOIO TEPMIHOJOTi€I0, PO3B’SA3ye 3agadi CTaHZAPTHUM abo
OPHI'HAJIBHUM CII0COOOM, HAaBOIHUTH apryMEHTH Ha MIATBEPUKEHHS BJIACHHX IYMOK,
3MIIHCHIOE aHAaJIi3 Ta POOUTH BUCHOBKH.

4 6aan

OmiHroeTscsi poOOTa CTyZHEHTa, SKHH JOCTAaTHHO IIOBHO BOJIOMI€ HAaBYAIBHUM
MaTepialioM, OOIPYHTOBAaHO WOTO BHKJIAga€, B OCHOBHOMY pO3KPHBAa€ 3MiCT
TEOPETHYHUX 3alMTaHb Ta NPAKTHYHUX 3aBJaHb, BUKOPUCTOBYIOUM IIPH IOMY
000B’SI3KOBY JITEpaTypy, PO3B’s3y€ 3aqadi CTaHIApTHUM CIIOCOOOM, MOCIYTOBYETHCS
HAyKOBOIO TEPMIHOJIOTi€l0. AJle TpH BUCBITJIICHHI JESIKMX MHUTAaHb HE BHCTAYaE
JOCTaTHbOI TJIMOMHHU Ta apryMeHTalii, JOIyCKAalOThCA IIPH IIbOMY OKpEeMi HEICTOTHI
HETOYHOCTI Ta HE3HAYH] IIOMUJIKH.

3 daam

OuiHIOETBCST pOOOTA CTYICHTa, SIKMH BIATBOPIOE 3HAYHY YAaCTHHY HaBYalbHOTO
Marepiany, BHCBITJIIOE HOrO OCHOBHHII 3MICT, BHSIBJISE €IEMEHTapHI 3HAHHS OKPEMHX
TIOJIOXKEHb, 3aIlCy€ OCHOBHI (opMynH, piBHSAHHS, 3akoHH. OmHAaK HE 3JATHUH 10
TIIMOOKOTO, BCEOIYHOTO aHali3y, OOTPYHTYBaHHS Ta apryMeHTamii, He KOPUCTYETHCS
HEOOXiTHOIO JIITEPaTypoIo, TOMYCKAE iCTOTHI HETOYHOCTI T4 TOMUIIKH.

2 0aygun

OUiHIOETECST poOOTa CTYACHTA, KUK JIOCTATHRO HE BOJIOJIE€ HAaBYAJBbHHM MaTepiajoM,
OIHAK (parMeHTapHO, MOBEpXOBO (0Oe3 aprymeHTamii ¥ OOIPYHTYBAaHHS) BHKIAJa€
OKpeMi NMUTaHHS HABYANIbHOI AMCLMILIIHY, HE PO3KPHBAE 3MICT TCOPETHYHUX IHUTAHb i
MIPaKTHYHHX 3aBJIaHb.

1 6ax

O11iHI0€THCS poOOTA CTYICHTA, IKUI HE B 3M031 BUKJIACTH 3MICT OUIBIIOCTI TUTaHb TEMHU
Ta Kypcy, BOJIOJIIE HaBYaJIbHUM MaTepiajloM Ha piBHI pO3Ii3HABaHHS SIBUIL, JOITYCKAE
ICTOTHI MOMMJIKH, BiJITIOBIZ]a€ HA 3aUTAHHS, 1[0 MOTPEOYIOTH OJTHOCTIBHOT BiAMOBIII.

0 6axis

OuiHIOETECS pOOOTA CTYACHTA, SIKMI HE BOJIOJIE€ HABYAIILHIM MaTepialioM Ta He B 3M031
HOro BHCBITIIUTH, HE PO3YMi€ 3MICTY TEOPETUYHHX NMUTAHb TA MPAKTUYHHUX 3aB/IaHb.

8.3. Kputepii ouinroBanus IH/13

MakcumalibHa KiIBKiCTh
0aJiB 32 KOKHUM KpHTepieM

Kpurepii oninroBanus

2 OOrpyHTYBaHHS aKTyaJbHOCTI, (POPMYIIOBaHHS METH.

2 Kpurnunuii anani3 cyti Ta 3MicTy nepmomxepen. Bukiaa ¢akris, i1el, CTAaTHCTHIHIX
JaHuX. AHaJNi3 Cy4acHOTO CTaHy JOCHIJDKCHHS TpoOJieMH, po3IIIsd TEHASHHIN
HOAAJIBIIOTO PO3BUTKY JAHOTO IIMTAHHSI.

2 JoTtprMaHHs paBui pedepyBaHHIM HayKOBUX ITyOmiKaIiii.

2 JI0Ka30BICTh BHUCHOBKIB, OOIPYHTOBAHICTh BJIACHOI MO3MILI, MPOMO3HUII MI00
pO3B’s3aHHA NPo0IEeMH, BU3HAYCHHS MEPCIEKTHUB JOCIIPKEHHS.

2 JloTpyMaHHsT BUMOT LIOJI0 TEXHIYHOTO O(GOPMIICHHS CTPYKTYPHHX €JIEMEHTIB poOOTH

(TUTYIBHMH apKyll, IUIaH, BCTYI, OCHOBHA YaCTHHA, BUCHOBKH, CIIMCOK BHKOPHCTAaHHX
JoKepen).

8.4. Kpurepii oniHioBaHHS MO1Y/JIbHOI KOHTPOJILHOI PO00TH
MonynpHUI KOHTPOJIb 3[iiiCHIOETBCS B Qopmi TecTyBaHHa Ha 1uatgopmi MOODL.
MakcuMalbpHa KiabKICTh OajiB 3a BIAMOBIAL Ha 1 TeCTOBE MUTAHHS CKiagac 1 Oa.

9. [HCTPYMEHTU, OBJIAJJTHAHHS TA ITPOI'PAMHE 3ABE3IIEUEHHS,
BUKOPUCTAHHA SIKUX IEPEJIBAUYA€ HABYUAJIbHA JTUCHUITJITHA
- ONOpPHI KOHCTIEKTH JIEKIIil;
- HaBYaJIbHI ITOCIOHHKH,
- poOoua HaBYallbHA TIPOTpaMa;
- TECTOBI 3aBJaHHS JIJI1 MOJIYJILHOTO OIIHIOBAaHHS HABYAIBHHX JOCATHEHD CTY/ICHTIB;

[lig vac JeKwmiifHOrO Kypcy 3acTOCOBYIOTBCS ClAiiioBi mpe3eHTanii y mporpami Microsoft
Office Power Point, po3matkoBuii marepiai, Bigeomarepianu. [IIHpoko BUKOPUCTOBYETHCS METOJ
npoOJeMHOTO BHKJIAJICHHS, JUCKyCiiHE OOTrOBOpPEHHS NPOOJEMHUX MUTaHb, BHUKOHAHHS
IHIMBITyaTbHUX Ta TPYMOBHX 3aBJIaHb, 3 BUKOPUCTAHHSM IHCTPYMEHTAIBHUX METO/IB JTOCIIKCHb

POCIMHHOTO MaTepaiy.




10. PEKOMEHJIOBAHI JKEPEJIA IH®OPMAIIIT
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Mockanenko M.II. ®izionoris pocauH: HaBYaIbHUHA NMOCIOHMK: y 2-x yactuHax. Y.1 / ML.IL
Mockanenko; CyMmcpkuii nepkaBHUM mnenaroriynuii yHiBepcuteT imeHi A.C. MakapeHka,
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IIMTAHHSA 10 EK3AMEHY
OpraniyHi KUCIIOTH POCIUH: BMICT B POCITMHHUX KIITHHAX, (Pi31070TiuHI QYyHKIII.
ByrneBoau pocianHHOI KIITUHU: BMICT, CKJIaJl, (i310JI0T1UHE 3HAYCHHS.
Binku pocnuH: KUTbKICHUH 1 IKICHUH ckiaf, ¢izionoridyae 3Ha4eHHs. biku HaciHHS.
KniTuHHa cTiHKa pOCTUHHOI KIIITUHU: XIMIYHUH cKial, OyaoBa, ¢izionoriuni GyHKIii.
OnHOMEMOpaHHi CTPYKTYPH THUIIOBOI POCIMHHOI KIITHHU: Oy/10Ba, (QyHKIII].
Bakyous pocIMHHOI KIIITUHU: CTPYKTYpa, XIMIYHHMA ckiiaf, Pi3i0J0ri4Ha pojb A7 KIITHHU Ta
POCJIMHU B IIIJIOMY.
[{utornuaszma pocnuHHOI KiTUHU. CKIlaj, BIACTUBOCTI. BIJIMB 30BHILIHIX YMOB Ha BIaCTUBOCTI
IIUTOILIA3MHU.
OcMOTHYHI BIAaCTUBOCTI KIMITUHU. OCMOTUYHUIN TUCK, OCMOTUYHUIN MOTEHIIIA.
Typropuuii Tuck. CrcHa cuia.
JluxaHHs gk 6a30BHI KaTaOOMIYHUNA POLIEC POCIUHHOTO OPraHi3My.
@i310/10T1YHE 3HAYEHHS NIPOLIECY IUXAaHHS Y POCIIMH. 3arajibHa XapaKTepUCTHKa OKPEMHUX
CTaiil nuxaHHsA. MiTOXOHpIi SIK ABOMEMOpaHHI OPraHoiiH, 10 PeaIi3yloTh MpoIec
TTIXAHHSL.
depMeHTH POCITUHH, iX KiIacHuikallis Ta 3HAUYSHHS.
depMeHTI CUCTEMH, 110 KaTali3yloTh peakiii Ha pi3HUX eTanax JUXaHHS POCIHH.
Pocnuna sik eivHa QyHKIIOHATIbHA CHCTEMA: 3B’ 130K MIXK MiHEpaJIbHUM OOMIHOM Ta
X AHHSIM.
3HaueHHs BOAU AJis KUTTA pociauHu. CTaH 1 GpakiiitHuil ckiiaj BOIU B TLTI BUIIOT
Ha3€MHOI pOCJINHU.
Criocobu HaIXO/PKEHHS BOAM B KIIITUHY POCIIMH (Ha IPUKJIIali KOpEHEeBOro Bojocka). Pyx Boaun
B TKQHWHAX KOPEHS POCITHH.
Pyx Bonu o crebiy Ta muctsaM pociuHu. KopeneBuil TuCK, oro MexaHism.
Tpaucnipauis. [i 3Ha4eHHs B %KUTTI pociuH. By10Ba IMCTKA K OpraHa TpaHCHiparlii.
Buau tpancmiparii.
BbynoBa nmpoanxoBoro amnapaTy BULIMX POCIHH, MEXaH13M poOOTH MPOAUXIB.
[IponuxoBa TpaHcmiparlis, il OCHOBHI eTaru.
BB yMOB HaBKOJIMIIHBOTO CEPEIOBHUIIA HA TPaHCIIpaIlito.
[Tocyxa, Bugu nocyxu. Bruins nocyxu Ha pocnuny. [locyXxocTiiiKicTh pOCHH.
XiMiyHu# ckiaj BUIIOL pocaruH. OCHOBHI IpyNU MiHEpAIbHUX €JIEMEHTIB, 110 BXOAATH 10
CKJIaJly TKAaHUH POCIIHH.
MexaHi3M aKTUBHE HAIXO/[KCHHSI MiHEPAIbHUX €JIEMEHTIB B TKAHUHY KOPEHEBOTO
BOJIOCKA POCJIMHHU.
Docdop gk eneMeHT MiHepaTbHOTO KHUBJICHHS pociuH. Di3ionoro-6ioxiMiyHe 3HAUCHHS
dochopy. Cumnromu GochopHOTO TOTO0TYBAHHS POCIUHH.


https://www.frg.org.ua/uk/
http://www.plantphysiol.org/
https://snvlk.at.ua/_ld/0/2_Fisiologi_m.pdf
http://biology.org.ua/index.php?subj=main&lang=ukr&chapter=lib
https://pidruchniki.com/86580/ekologiya/ekologichna_fiziologiya_roslin
http://www.bonsai.ru/dendro/phcontent.html
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Kanpwiii ik e1eMeHT MiHepaIbHOTO KUBJIEHHS pociauH. Pi3i070r0-610XiMiuyHE 3HAYCHHS.
CUMITOMH HEIOCTadl KaJbIlil0 B POCIUHI.

Kauniif sk e1eMeHT MiHepaJIbHOTO KUBJICHHS pociuH. Di3ionoro-0ioximMiuHe 3HaUCHHS KaJilo.
CHUMIITOMH HEIOCTadl KA.

MarHii siK eleMeHT MiHepaJIbHOTO KHUBJIEHHS POCIHHHU, HOTO (i3i0710r0-0i0XiMiuHE 3HAUCHHS.
CHUMIITOMH HEIOCTa4l Mariro.

3amizo (DepyMm) sk €1EeMEHT MiHEPAIBHOTO XHUBJICHHS pocinH. Di31010r0-610XiMivHe
3HAYEHHS 3a1i3a, 0COOIMBOCTI NOTIMHAHHA KopeHeM. O3HaKH HeocTayi 3aii3a B

pOCTHHI.

Maprasenp sk eJIEMEHT MiHepaIbHOTO XUBJICHHS pociuH. Dizionoro-6ioxiMiyHe
3Ha4eHHA. CUMIITOMH HE0CTa4yi MapraHiio.

Mins (Kynpym) ik eTeMEeHT MiHEpaJIbHOTO KUBJIEHHS pocirH. Di310710T0-010XIMIUHE
3HaueHHs. O3HaKM HEJTOCTadl Mijli B POCIIVHI.

@dopMHU a30THOTO KUBJIEHHS, K1 JOCTYIHI 17151 pociauH. O3HaKU HEJ0CTaul HITPOTeHY B
pOCTHUHI.

Metabomni3m HiTporeny B pocnuHi. Etanu acuminsauii HitpariB. @epMeHTH, 110 KaTali3ylOTh
okpeMmi peaxitii. [lepBUHHNI CHHTE3 aMiHOKHUCIIOT.

doTocuHTE3: BU3HAYCHHS IIPOLIECy, KOCMIUHA Ta IUIAHETOTBIPHA POJIb (POTOCUHTESY.
JIuctok sk opran ¢potocuHTe3y. POJIb XJIOpOIIIACTIB B pealtizallii mporecy acCHMIISIIL
ByTrJeBo1iB. bynoBa xyopormiacris, iX XiMIYHUH CKIIa.

Xnopodinm BUIOT pocTuHU: OyI0Ba, XIMIYHUH CKJIaJ]l, YMOBH YTBOpeHHS. Di3uyHi,
X1MI4YHi, ONTHYHI BJACTUBOCTI.

Kaporunoigu Bumioi pocnuau: (HizuyHi, XiMiuHi, ONTHYHI BIACTUBOCTI. BynoBa.
®di310J10T1YHA POJIb B KUTTI POCIUHHU.

®dotodizuunuit eramn npoiecy potocuntedy. [[irMeHTHI CUCTEMHU 1 peakIliiiHi EHTPH, 1X
OyznoBa Ta yyacTb y hoToiznuyHOMY eTari (POTOCHHTE3Y.

®doTtoxiMiuHui erarn npoiecy potocunredy. Eranu dorodochopriroBanus.

[Muxn KansBina. OcHoBHI peakiii. [loBHUI eHepreTHyHMiA Ta MaTepialbHUIN OanaHC UKITY
KanbBina.

[Tukn KansBina. @epMeHTH, 110 KaHATI3YIOTh OKPEMI peakilii LUKITY.

[uxn Xerua-Crneka.

Pyx opraHiuHux pedyoBHH IO POCIUHI. BHYTpIIIHbOKITITUHHUHA, MUKKIIITHHHUNA TPAHCTIOPT
OpraHiuHuX crnoiyk. J{anpHii (0eMHU TpaHCHIOPT MJIACTUYHUX PEYOBUH MO POCIIUHI.
[TousTTs mpo pict pocnuH. Benuka kpuBa pocTy. Bruius 30BHIIIHIX YMOB Ta BHYTPIIIHIX
(bakTOpiB HA MPOIIECH POCTY POCIUHU.

®da3u pocTy POCIMHHUX KITITHH.

[TonstTTst po hiTOropMoOHU. AyKCHUHH, TOEpULTIHA: BU3HAYEHHS, POJIb B )KUTTI POCIIMHHU, JI€
YTBOPIOIOTHCS B POCIIMHHOMY OpTaHi3Mi.

[{uTOKIHIHN: BU3HAYEHHS, POJIb B )KUTTI POCIMHH, /I€ YTBOPIOIOTHCS B POCIMHHOMY OpTaHi3MI .
AOCUM3HHY, €TUIICH: BU3HAUEHHS, POJIb B KHUTTI POCIUHH, € YTBOPIOIOTHCS B POCIMHHOMY
opraHizmi

Tunu pocTy, 110 BU3HAYAETHCS XapaKTEPOM PO3MIILLIEHHS KOHYCa HApOCTaHHS.
AJIBEHTUBHUH 1 KOPEISATUBHUM PICT.

Pyxu pocnuH, iX BiIMiHHICTb BiJ] pyXiB TBapHH. CriocoOu pyXy y pOCIHH:
BHYTPIIIHBOKJIITUHHI, TAKCUCH, BEPXIBKOBUH PICT, pOCTOBI PYXH (TPOII3MH 1 HACTI1), TYpropHi
PYXH.

Pyx pocnun. ®i3ionoriyaa npupoia pocToBUX pyxiB pociuH. ['imore3a XonogHoro-Benra.
CraTosniTHa rinoresa.

[ToHsATTS TPO OHTOTEHE3 pOCTUHU. JKUTTEBUH ITUKIT BUIOT MTOKPUTOHACIHHOT POCITHHHU.
Putm xutts pocnunu. Hupkanni putmu. EHorenni purmu.

BruiiB 30BHINTHIX YMOB Ha MPOIIECH PO3BUTKY pocinH: DoTonepioausm.

CraH CIIOKOI0 POCIIMH: TTMOO0KHUH CIIOKiH, BUMYIIEHHI crIoKii. CTaH CIOKOIO HACIHHS.
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SButie CTIHKOCTI y POCIHH.

JKapocriiikicts pocnuH. BrumB neperpiBy Ha ¢i310J10T14HI POIecH. AnanTaiiiHi
MPUCTOCYBAHHS POCIIHH JI0 CE30HHOT CIICKH.

XO0JI0IOCTIHKICTh 1 MOPO3OCTIHKICTh POCIHH, 11 (izionoriune miarpyHts. [Ipuaunau 3arudeni
TETUIOTIOOHHUX POCIIHH MIPH HU3BKUX TEMIIEpPATypax.

ConecTiiKICTh pOCHH, 11 (iziosoriuni ocHOBH. ['pynu ranodiris.

@Di310J10T19HI OCHOBHU CTIHKOCTI pOCIUH 10 XBOP0O. [IpoTHIist pOCIMHHOTO OpraHizmMy
mwKigaukaM. OiTOHIAIN.



