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[Tporpama po3risHyTa, CXBaJIeHa Ha 3aciIaHH1 BIAUTY caHiTapHOI riapo0ioiorii Ta

rigpomnapasutoorii (Bunyckosa kadenpa OHII I'igpoGionoris).

3aBigyBay BIILTY CaHITapHOI
riApo010JI0rii Ta T1IpONapa3uToNorii
1.0.H., ipod. Bomoaumup FOpummunens

["apanT nporpamu,
C.H.C. BIJIUTY CaHITapHOI T'Ap0oO10JIOrii Ta T1ApOnapa3uToIorii

n.0.H., C.I. Haramis CeMmeHIOK

Posrnsinyra Ta cxBasieHa 1 3aTBep/keHa Ha 3acigaHHi Buenoi paau I[HcTHTYTY

rigpo6ionorii HAH Ykpainu (mpotoxoin Ne 5 Big 24.04.2023 p.).



PO3LJI 1. TTAPOBIOJIOITA SIK BIOJIOTTYHA HAYKA
1. Micue rigpo6iosnorii B cuctemi Oiosoriuanx Hayk. [Ipeamer rigpo6iosorii. Mera 1 3aBgaHHS.
OCHOBHI HayKOBI HANPSMU Ta MiIXOM 10 BUBUECHHS 00'€KTa (ONMMCOBUHN, KIJIbKICHHA, CHCTEMHHUH ).
CrpyxkTypa rigpobiosorii.
2. OcHOBHI eTanu po3BUTKY Tiapobiosorii. Onucosuit nepioa. Po3podka OCHOBHUX METOAMYHHUX
migxoniB. IIpakTH4HI CTHUMYJIM PO3BUTKY TiApoOiosorii. BuUBUEHHS NOMMUPEHHS XUTTA Yy
riapocdepi, TTHOOKOBOIHI TOCIIKCHHS.
3. IonaTTs mpo cucrteMu B3araji Ta mpo Oiosoriyni cuctemu. OpraHi3M sIK JKMBa CHCTEMA.
Exomnoriuna cucrema. Cxian, ocHoBHI pucH. CKIIaJoBi YaCTUHU BOJIHOT €KOCUCTEMH, 11 a010THUHA
1 6ioTnyHa koMIoHeHTH. [lomynsiist 1 TpodiuHi yrpymnoBaHHS.
4. Kpyroo0ir pe4oBHH y BOJHUX ekocucTeMax. JKnuBa pedoBuHa y koHnentii B.I. Bepuaacekoro,
il HakomW4eHHs, ckian. Macmrabu 1poro mporecy B Tiapocdepi i BueHHS mpo Oiocdepy.
bioreoximiuHi IIUKIM OCHOBHUX OIOT€HHHMX €JIEMEHTIB — BYTJIEIO, a30Ty, Gocdopy, KpeMHilo,
3B 30K 13 Tizipocheporo. CuHTE3 1 po3maja OpraHiuHO1 peYOBHHH B Tiapocdepi.
5. IlonsTTs exonorivaoi cykuecii. [lepBrHHa 1 BropuHHA CyKIIecii, IXHi XapaKTepHi 0COOIUBOCTI.
Pymriiini cunm 1 HanpsM cykiecii. 3piTicTh eKOCUCTEeM 1 KOHIIETIIIS KiTiMakey. Buau cyknecii.
6. MeTomosoris Ta METOIU TiAPOOIOJOTIYHUX JMOCHIIKEHb BOJHUX €KOCHCTeM. Emmipuuni
(criocTepexeHHs, OMUC, EKCIIEPHUMEHT) Ta TEOpPeTHUYHI (aHami3, CHUHTE3, IHAYKIIs, NeTYyKIIis,
cucrtemarusailis, kiacudikaiis ta iH.) Meroau. [lpunaau g BinOopy ripoOIOHTIB menariai 1
OeHTocy.
7. CTaTUCTHYHI METOIM aHali3y OaHuX. EKcrepuMeHT B TifpoOioNIOTIYHMX JOCIHIKEHHSX.

MopenroBaHHS.

Poszin 1. HAMBAKJIMBIIIT YUHHUKHA BOJJHOT'O CEPEJIOBHIIIA 1 PEAKIIISI HA
HUX BOJHUX OPT'AHI3MIB

1. Boga. IInanerapuuii uuki Boau. CBITOBUI OKeaH Ta BOJM MOBEPXHEBOI'O CTOKY, BIIMIHHOCTI

MIK HUMH.

Disuyni enacmusocmi 600u: arperaTHi CTaHW, TYCTHHA, 3aJIEKHICTh TYCTHHH BiJl TEMIEpPaTypH,

TEIUIOEMHICTh,  TEIUIOMPOBIAHICTb,  B’SI3KICTh, IOBEpPXHEBUU  HarAr. [iapoauHamiuHi

XapaKTEpUCTHKU BOJHOTO CEPENOBUIIA.

Ximiuni enacmugocmi 600u: pO3UMHHICTb TBEPAUX PEUOBUH y BOJi, OCOOIMBOCTI PO3ZYMHHOCTI

rasiB y BOJII.

Booa sax cepedosuwe ichysanns 2iopobionmiB 1 TPUCTOCYBAHHS TiIPOOIOHTIB O BOJIHOTO

crocoOy *KHUTTA. AJanTaris TiIpoOioHTIB /10 epeOyBaHHs B TOBILI BOJHU, HA TIOBEPXHI IPYHTY 1 B
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TOBII TpyHTY. [IpricTOoCyBaHHS BOJHUX OpraHi3MiB /10 iepeOyBaHHs B MPOTOYHUX BOAOHMAX 1 B
30H1 MPUOOIO.

2. Cgitno. CoHsyHa pajiaiisi 1 3aKOHH i1 MOIIUPEHHS Y BOJHOMY cepenoBulli. KoimbopoBicTh
Boau. CBITJIO SIK YMHHHMK, 11O PETYJII0€ YMOBH iCHYBaHHS 1 MOBEMIHKH TiapobioHTiB. KomipHa
ajanTamist TiIpoOioHTIB. 3B'A30K oOCBiTIEHOCTI 3 QorocunTesoM. Dorocunre3. dDizionoro-
OioximiuHi MexaHi3Mu (orocuHTedy. OcobauBOCTI (POTOCHHTE3Y PI3HHX TPyl aBTOTPOdiB.
[TousTTst KOMITEHCaIiiiHOT ToukH PoTocuHTesy. POTOTAKCHUC TBAPHH.

3. Temmeparypa. TemneparypHuii niana3zon B rigpocdepi. Ilpsma i 3BopoTHa TemmeparypHa
cTpatudikanis, ii 7000Ba, ce30HHA 1 MHUPOTHA MIHIUBICTH. TepMoxinH. EminimMHIOH, MeTa- i
TIMOMIMHIOH B 03epax. Tumm o3ep 3a TEPMIYHUM PEKUMOM (TpPOIiYHI, TOMIPHI 1 IMOJSAPHI).
Crarnanis. TemnepaTypa SIK YMHHHK, IO PEryJlO€ aKTUBHICTH TifpoOioHTiB. TemmepaTypa Ta
NOLIMPEHHS BOAHUX opraHi3miB. CTEHO- 1 eBpUTEepMHI TiipoOioHTH. TernaoBoaHi 1 X0I0IHOBOAHI
opranizmMu. EHIOTEpMHI Ta €K30TepMHI OpraHi3MH.

4. Cononicts. Jliana3oH cononocti B riapocdepi. Knacudikariis BogoiiM 3a BMICTOM COJiel y BOJI.
CoJIOHICTh Ta 10HHHMH CKJIaJ] SIK YUHHUKH, 110 BU3HAYAIOTH MOIIMPEHHS T1p0o0ioOHTIB. A manTartii
riApoOIOHTIB 70 3MiHM COJIOHOCTI. OCMOpPETryJsIis 1 MOHATTS KPUTUYHOI COJIOHOCTI. BomHo-
conboBUi 00MiH. CONbOBUI OOMIH Ta iICHYBaHHS B Pi3HHUX JIialla30HaX COJOHOCTI. 3aXHUCT BiJl
BHUCUXaHHS, OCMOTUYHOTO 3HEBOJAHEHHS Ta Tilepriaparaiii.

5. I'a3oBuii pexxuM. Po3unHeHM KUCeHb Ta KUCHEBE HACUYEHHS, PO3UYMHHICTb BYIJIEKUCIOTH Y
Boi. CipkOBO/IeHb, METaH Ta iHII1 ra3u. liana3oH B rinpocdepi. Juxanns rinpoOioHTiB. Metonu
JOCIIJDKEHHS TIporieciB  auxaHHsA. Di31010ro-010XiMIYHI MEXaHI3MHU JTuXaHHS. Anjanrarii
riIpoOIOHTIB 10 Tra3000MiHy. IHTEHCUBHICTH ra3000MiHy. ['a3000MiH K TOKa3HHUK OOMIHY
peuoBHH Ta eHeprii. CTIHKICTb T1Apo6IOHTIB 10 Ae(PILUTY KUCHIO, 3a/1yXa.

6. I'impocTaTyHM THCK Ta HOT0 BIUIMB Ha BEPTUKAJIBHUI PO3IMOALT 1 O10J0T14HI 0COOIUBOCTI
OpraHi3MiB.

8. AHTpONOreHHUH BIUIMB Ha BOJHI eKocucTeMu. TpaHchopmarlisi BOAHUX EKOCHCTEM.
BukopucranHs BogHHX Ta 610JI0TTYHUX PeCypCiB BOAHUX ekocucTeM. OCHOBHI BUU 3a0py/THEHHS

BOJIHOTO cepeioBuIa (pizuyHe, XIMiUHe, O10JI0TIUHE Ta 1H.).

Po3zia I1I. CTPYKTYPHI XAPAKTEPUCTUKHU BIOTUYHOI KOMIIOHEHTH
BOJHOI EKOCUCTEMMU TA YITPYIIOBAHB I'IZIPOGIOHTIB
1. I[ToHATTS MpO MOMyYJNALI0 TiAPoOIOHTIB. MeToau KIJIbKICHOT OIIIHKH CTPYKTYPH (UM CIIO BUJIB,
YHCENIbHICTh, PI3HOMaHITHICTb 3B'SI3KIB).
2. TpodiuHi B3a€MOBIIHOCUHH. BilHOCHHM TiIpOOIOHTIB B MeXaxX OJHIE€I TPOQPIYHOI TPYIH.

XapuoBa KoHKypeHuis. [lapasokc miaHKToHYy.
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BigHocuHu oprasi3miB pi3HHX Tpo(iuyHUX Tpyn rifgpoOioHTIB. TpodiuHi JIAHIIOTH Ta MEpexi.
Xwxkaku, napa3zutu. Kopmosi pecypcu, kopmoBa 6aza. Criocobu modyBanns xi. Knacudikarris
TiapoOIOHTIB 32 TUIIOM KUBJICHHS.

3. IIpocTopoBa cTpyKTypa yrpymnoBaHb riipo0ioHTiB. HaceneHHs: OCHOBHHUX O10TOMIB:
Hacenennst Bognoi ToBi. [InankToH 1 HeKTOH. BepTukanbHUi po3moi i Mirparii TiapobioHTiB.
["'opu3oHTaIBbHUN PO3MOILT 1 aKTUBHI Mirpallii rigpo0iOHTIB.

Hacenenns Ha Mexi po3ainy «Boma—ToBiTps». HelcToH, mieicToH.

Hacenennst mexi po3ainy «Bona—rpyHT». Hacenenns rpynriB. benroc. Ilepudiron. Indayna i
emigayna. [arepcrunianbHa payHa.

4. Tlonsarts exonoriyHoi Himn. TpodiyHud 1 HPOCTOPOBHI aCHEKTH EKOJOTIYHOI Himli
rigpo6ionTiB. [ToTeHrriiiHa 1 peanizoBaHa Hila.

5. Buau-Bcenenmi. Lnsxu MpOHWKHEHHS Ta MOXJIMBI MEXaHI3MH BIUIMBY Ha BOIHY (iopy i
dayHy. biochepHa poyib MPOIECIB MOMMUPECHHS YYKOPIIHUX BHUIIB TiAPOOIOHTIB. 3arposu

010pI3HOMAHITTIO.

Pozain IV. ®YHKIIOHAJIBHI XAPAKTEPUCTUKHN BOAHUX EKOCUCTEM TA
YIPYIIOBAHbB I'l JPOBIOHTIB

1. IToHATTS PO MPOAYKIIIIO SIK PO HAaBXKIIMBIIY (PYHKIIOHAJIBHY XapaKTEPUCTUKY YTPYIOBaHb
BOJIHUX ekocucTeM. OCHOBHI TEpMiHH — IEPBUHHA, BTOPUHHA 1 KiHII€BA MPOJIYKIIisl.
[TepBuHHA IPOYKITisE BOAHUX eKOcUcTeM. DOTOCHHTE3 1 XeMOCHHTE3. Banosa, epexTuBHa 1 yucTa
npoaykiis. [leppuHHA TIPOMYKIIisi MOPIB 1 OKEaHIB, KOHTUHEHTAJIbHUX BOAOWM (OCOOJIMBOCTI,
piBeHb). MeTou BU3HAUEHHS MEPBUHHOI MPOMYKIii (CKISTHKOBMHA METOA, 3a XJopodinom, 3a
3MIHOIO BMICTY KMCHIO Y O10OT€HHHX €JI€MEHTIB y BOJII Ta iH.).
Bropunna mnpoaykuig. ®itodaru, 30o0daru, mnomidarn. Meroau BU3HAYEHHS MPOIYKIIT
nomymsiiil. Tpogdiuni koedimientu — K1, K2.
2. JlecTpyKIisi OopraHiyHOi PeYOBMHH, ii KUIbKICHA OIliHKA. JIMXaHHS 1 TpaBJIEHHS SIK OCHOBHI
(byHKILIOHATBHI MEXaHI3MHU PYHHYBaHHS OpPraHiuHOi pEeYOBHMHH >KMBUM OpPraHi3MOM. 3B'S30K MiXk
IHTEHCHUBHICTIO OOMIHY 1 Macor Tijla, METOJMU OIIHKWA. AKTUBHUM, MACHBHUHN 1 CTaHJIApTHUN

0OMiHH.

Po3zia V. TAIIOJIOT'ISI BOJJONMM
1. Knacudikartist BOJoiM: OKeaHH 1 MOps, 03epa 1 BOJIOTOKH, BOJIOCXOBHIIA 1 cTaBkH. KiiMaTtnuna
30HANIBHICTh BOJAOWM — apKTU4HA, OOpeaibHa, TPOIiuHa, HOTAIbHA 1 aHTAPKTUYHA 30HHU.
2. Tpoduicts. bionoriuyna kiacudikauis ozep 3a A. Tinemanom 1 E. Haymanom — eBTpodHi,

Me30TpoHi, omirorpodHi, auctpopHi o3epa. benrans o3ep — miTopans (mpubepexHi
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MUTKOBOIIS ), CyOIITOpalb (10 HUKHBOI MEKi BOJHOT POCITUHHOCTI), PO yHAATh (THO TTHOOKHX
03¢ep), menariains (mpubepekHa i BIacHe Iejariaib).

3. [IponyktuBHicTh. OCHOBHI YSIBJICHHS PO MPOIYKTUBHICTh K HAHBAXKJIMBIITY XapaKTEPUCTHKY
Bonoiimu. KinneBa (BuirydaeTbes JIOAWHOIO) Npoaykiis. CHiBBiAHOIIEHHS MiX MEPBUHHOIO 1
KiHIEBOIO MpoayKuiero. [IpoaykTHBHICTE BO0WM pi3HOI TpodHOCTI. [IpoaykTHBHI paiioHn MOpPiB
1 OKeaHIB, IX XapaKTEepPUCTHKA. 3aJCKHICTh NPOAYKTUBHOCTI JOHHHMX YIPYINOBaHb BiJl

MPOYKTUBHOCTI (poTruHOT 30HU. [ToTeHIIIiTHA MPOAYKTHBHICTD BOJIOWM Ta 010JI0T14HI PECYPCH.

Pozaia VI. OCHOBHI BOJJHI EKOCUCTEMMU
1. ExocucremMu MOpiB 1 OKeaHiB. 3arajibHi 3aKOHOMIPHOCTI MPOCTOPOBOTO PO3MOJINY JKUTTSA B
CBiTOBOMY OKe€aHi.
[Temariane. Cxnax HaceneHHS. XapaKTePUCTHKA OCHOBHUX TaKCOHIB, IXHE BHJIOBE PI3HOMAHITTS,
KUTbKICHHIA PO3TIOILIT.
benrtans. KinpkicHuii po3noaisn 1oHHOTO HaceneHHs B CBITOBOMY OKe€aH1 Ta YMHHHKH, IO HOTO
BU3Ha4yat0Th. OCHOBHI YNHHMKH, 1110 BIUIUBAIOTh HA PO3MOJLI 1 CKJIaJ] IOHHOI (payHH.
2. ExocucTeMu KOHTHHEHTAIbHUX BOAOWM. [IprpoHi i mTydHi BogolMH, X 0COOIMBOCTI.
Piuku. YMoBU )uTTS (TypOy/IeHTHE NepeMillyBaHHS BOJJHIX MAac i BUPIBHIOBAHHS T'iAPOJIOTIYHUX
rpanieHTiB). Ckiaj HaCCJICHHS.
Osepa. CtiuHi Ta 6e3cTiyHi. YMOBHU XUTTA. KOHBEKTHBHE 1 BITpoBe nepemilryBaHHs. [IpicHi,
COJIOHYBATI, COJIOHI 1 IepecosieH1 o3epa. CKiiag HaceIeHHS.
AHTpPOIIOTEHHO 3MIHEH1 Ta IITy4YHI BojoWMu. BomocxoBuma. OcoOaMBOCTI TipOJOTIYHOTO
pexxumy. KonuBaHHs piBHS I ocyieHa 30Ha. «[IpoMiKHUI (MIXK pPIYKOBUM 1 03€pPHHUM) CKJIaJ
HaCEeJICHHS.

CraBku (rpebieBi, KomaH1 1 HAUIMBHI). YMOBHU XUTTS. bioTa 1 NpOAyKTUBHICTH CTaBKIB.

Posain VII. IPOBJIEMHU MMPUKJIATHOI T'IAPOBIOJIOITT

1. Ilpomucen pubu Ta BoAHMX Oe3xpebeTHuX. Excruryartariss npupoaHUX yrpyHnoBaHb 1
aKBaKyJbTypa. AKiiMatu3aiisi. AKBaKyJIbTypa.

2. [Ipobnemu TexHIYHOI T1ApoO6iooTii. BrummB rigporexHiyHOTO OYAIBHUIITBA HAa BOAHI 00’ €KTH
pizHoro Tuny. OOpocTaHHs CyJIeH 1 TEXHIYHHUX CIIOPYA. 3apOCTaHHs BOJAOTOKIB 13ax0/11 60poThOn
3 HUMH.

3. IIpoGnemu canitapHoi rigpoOGiosnorii. 3a0pyIHEHHs BOJHOTO cepenoBHINa sk OlochepHuit
npouec. OcHOBHI 3a0py/AHIOBadl BOAOWMUII 1 iXHIM BIJIMB Ha (DYHKUIOHYBAHHSA 1 CTIMKICTh

BOJHMUX YrpymnoBaHb. HadTa, Baxkki MeTanu, NECTULUUIN, AETEPreHTH, MOOYTOBI CTOKH.
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PagioaktuBHe 1 TepmiuHe 3a0pynHeHHs. [IpuHiunu 6i0J0riYHOrO MOHITOPUHTY. bionoriuna
IHIMKAIIS TTOBEPXHEBUX BOJI: OCHOBHI IPUHITUITH 1 TT1AXOIH.

EBTpodyBanus BomoiiM. OCHOBHI YMHHUKH, SIKi BH3HA4alOTh eBTpodyBaHHsA. CriBBiIHOIICHHS
IPOIIECiB MPOAYKIII Ta JECTPYKLii OPraHi4yHOI PEYOBMHHU, KHCHEBI IMOKA3HUKU EBTPO(YBaHHS.
[Tpobnemu mporHO3yBaHHs Ta YIPaBIiHHS IPOIIECaMH €BTPO(yBaHH.

Bopnolimu sk pKepena rocrioiapchKoro Ta MUTHOTO BojxorocradaHHs. [IpoGiemu 4ucToi Boau.
[TutanHst OGiojoriyHOTO caMoouuileHHs BoaoiM. [loHATTs mpo campoOHicTh. OpraHizmu i
yrpYHOBaHHS — MOKa3HUKH CalpoOHOCTI BO/I.

4. Tlpobnemu pamioekosorii. [IpupogHa Ta mTydHa pamgioaKTUBHICTH. 3a0pyIHEHHS BOJHUX
€KOCHCTeM pajioHyKIigaMu B pe3ynbrari aBapii Ha YopHoOmnbebkuit AEC. OcobmuBOCTI
HAKOMHMYCHHS PaJIiOHYKIIIIB B XapUOBHUX JIAHIIFOTaX Ta Pi3HUX KOMIIOHEHTaX BOJHUX €KOCHUCTEM.
5. IIpoGema parioHaIbHOTO BUKOPUCTAHHS 010JIOTTYHUX PECYPCiB BOJIOWM 1 YIIPaBIiHHS IXHBOIO
IPOAYKTHBHICTIO. PermamenTaris Ta peryntoBaHHS MPOMUCIY. [HTpOAYKINiS Ta akiIiMaTH3alis.
[Tpuknaau (MO3UTUBHI Ta HETaTHBHI).

6. SIKiCTb NPUPOAHUX BOJ, SKICTh BOJHOIO CEpelOBHUINA Ta JOHHUX BiakiaaaiB. Cucremu ix
omiHku. Exonoriuyamii craH, mMeToau omiHkd. CydacHi TEHJCHIII y BU3HAYEHHI €KOJIOT1YHOTO
CTaHy BOJHUX €KOCHCTEM Ta SIKOCTI BOJHOTO cepenoBuina. [Ipiopurer 6i0J0Ti9HNX MOKA3HUKIB Y
BH3HAUEHI EKOJIOTIYHOTO CTaHy (cTaTycy) BOJHUX OO’€KTIB pi3HOro tuiy. biorecTtyBanHs 1
O101HAMKALLIS.

7. bioetuka. IluTanHsa €TUYHOTO CTAaBJIECHHS 10 O10TH.

OCHOBHA JIITEPATYPA

1. Pomanenko B.Jl. OcHosu rigpoexosnorii.— K.: Hayk. nymka, 2001. — 728 c.

2. Bopmna Pamkosa JlupextuBa €C. 2000/60/€C. OcHOBHI TepMiHU Ta iX Bu3HaYeHHS. — K.:
2006.

3. Timpobionoriyni J0oCTiKeHH KOHTHHEHTAIbHIX BOI0MM B HallioHanbHil akajgemii HayK
Vkpaian (mo 90-piuus HAH Vkpainu) /3a pen.. B.J. Pomanenka. — K.: «CIIJ]
Mocxkanenko O.M.», 2008. — 264 c.

4. T'ynxoB I.M. PamioGionoris: Iligpyanuk nms Buml. HaBdabHUX 3akinaniB. — K.: HYBIll
Vkpainu, 2016. — 485 c.

5. 3araneHa rigponoris: miapyunuk / B.K. XinsueBcekuit, O.I'. O6onoBchkuii, B.B. I'pe6inb

Ta iH. — K.: BunaBuuyo nomnirpagiunmii uentp «Kuiscbkuil yHiBepcurer», 2008. — 399 c.
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6. Mertoau ripoeKoNOTIYHUX AOCHIIPKeHb ToBepXHeBUX Boj / Apcan O.M., JlaBunos O.A.,
Hesiuenko T.M. Ta in.; 3a pen. B. [[. Pomanenka. — HAH Ykpaiau. IH-T rigpo6iosorii. —
K.: JIOI'OC, 2006. — 408 c.

7. Onym 1O. Dxonorus. B 2-x Tomax. M.: Mup, 1986. T.1. 328 c.; T.2. 376 c.

8. Pomanenko B.J[. OcHoBbl runposkonorun. Kues, 2004, — 664 c.

KPUTEPII OIHIOBAHHSA 3HAHb BCTYITHUKA
Berynne gaxoe BUIpoOOBYBaHHS MPOXOIUTH Y POPMI YCHOTO iCITUTY Ha OCHOBI OLJIETIB.
3HaHHS Ta BMiHHS, IPOJIEMOHCTPOBaHI BCTYITHUKAMH JI0 aCHipaHTYpPH, OLIHIOIOTHCS 3a IIKAJIO0

100-200. KpuTepii oriHIOBaHHS HACTYIIHI.

BaabHi oninka XapakTepucTHKa BiANOBIAI BCTYIIHUKA

PiBennb

200-180 [ToBHa po3ropHyTa, JIOTri4HA, MOCIIJOBHA BIAMOBI/Ib, IO MOBHICTIO
(BimMiHHO, PO3KpHUBAE CyTh MUTAaHHs. BMiHHS 3aCTOCOBYBATH 3HAHHS, HABOIUTH
BUCOKHIA PIBEHB) HpUKIaad. BonoaiHHS NOHATIHHUM anapaToM.

179-170 Po3yminHs MaTepiany, JIOTiuHO OOIpyHTOBaHA BiIMOBIAb, BOJIOAIHHS
(mobpe, y3araJlbHEHUMH 3HAHHSMHU TIPEJIMETY BHINE CEpPEJAHBOTO pPiBHS.
XOPOIIHMH PIBEHB ) JlonyckaroTbcs He3HaYH1 HETOYHOCTI.

169-160 PosyminHs wmarepiamy, MillHI 3HaHHS, JIOTIYHE BHKJIAJCHHS
(1oOpe, Mmarepianly, BMIHHS pOOWUTH BHCHOBKM Ta apryMEHTYBaTH iX.
JIOCTaTHI! pIBEHb) JlonyckaroTbcs He3HaYH1 HETOYHOCTI 1 TOMUJIKH.

159-150 3HaHHS OCHOB TeOopli € JOCTaTHIMM, BMIHHS BHUKOPHCTOBYBaTH
(3a10B1TBHO, 3araibHOBIIOMI  JTOKa3u. HemoBHE BOJOJIHHS  MarTepianom,
HENOoraHo 31 3HauHOWO | ()parMEeHTapHa BIJANOBIAb, HaMaraHHs aHai3yBaTH, pOOUTH
KUTBKICTIO HETOJIKIB) BHCHOBKH. BiammoBiae JoriytHa, Xxoua Ma€ HETOYHOCTI.

149-140 3HaHHS OCHOB Teopii Ta BMIHHS HaBOJUTH BIJIACHI MPUKIIAIH.
(3a10B1TBHO, HemoBna, ¢parmenrapna BiamnoBigs. BTpauaeTscs 1norika Ta
HEMOTraHoO 13 BEJMKOIO | OCHIIOBHICTh BUKJIA/ICHHS MUTaHHS.

KUJIBKICTIO HEIOJIIKIB

139-120 Hepo3yminHS mnHTaHHA, BIANOBIA, HE TO CYTi, JEMOHCTpAIlis
(He3a/10B1IIBHO, BIJICYTHOCT1 YMiHb MIpKyBaTH, poOUTH BUCHOBKH. BinnoBias He Ha
HU3BKUH PIBEHB) BCl MMTaHHS, MiHIMAJIbHI 3HAHHSL.

119-100 Hepo3ymiHHS mnMTaHHS, BIANOBIAL HE MO CYTi, JEMOHCTpALlis
(He3a1OBITBHO, BIJICYTHOCT1 YMiHb MipKyBaTH, poOUTH BUCHOBKH. BiAmoBiap HE Ha
Iy’K€ HU3bKHUU PiBEHb) | BCi MUTAHHS.

meHiIre 100 [ToBHE HEpO3yMiHHSI 3alIUTAHHS, BIICYTHS BiIOBIb
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