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AHOTALIS KYPCY
VY Mexax 3a3HA4CHOTO Kypcy 3700yBadvi BUINOI OCBITH ()OPMYIOTH IHTETpalibHI, 3arajibHi Ta
crenianbHi ((paxoBi) KOMIIETEHTHOCTI, a caMe OIaHOBYIOTh 3HAHHS 3 OIOJIOTTYHUX METOJIIB 3aXHUCTY
JOBKULISA.

Bionoriyni MeToIu 3aXUCTy AOBKULIA — 1€ KOHKPETHE 3aCTOCYBaHHS OI0JIOTIYHUX METOJIB IS
BHPIIICHHS SKOJIOTTYHUX TIPOOJIeM, BKITFOYA0UN MIEPEepOOKy BIIXOIB 1 OOpOTHOY 13 3a0pyAHCHHSIM
HABKOJIMIITHBOTO CEPEIOBUINA, a TAaKOX BHKOPHCTAHHS OIOJIOTIYHMX METOMIB Yy MO€IHAHHI 3
HEeO010JIOTTYHUMU TEXHOJIOT1IMU.

[Iporpama HaBYaNBHOT TUCIUILIIHA CKIAJAETHCS 3 TAKUX PO3/UTIB!
1. bioyoriuHi METOAH 1 X POJIb Y 3aXHCTi JOBKLUIA.
2. IlpuxiaaHi aCTeKTH 3aXHUCTy JOBKULIA 0I0JOTIYHUMHU METOIAMHU.

META TA 3ABJIAHHS HABYAJIBHOI JUCUTLIITHA

MeTo10 BHKJIQJaHHS HABUYAIBHOI MUCHUIUTIHA «bBIOJIOTTUHI METONM 3aXHUCTy TOBKULIS» €
¢dopMyBaHHs y MailOyTHIX (axiBIIB TEOPETHUUYHUX 3HAHb, YMIHb Ta MPAKTUYHUX HABUYOK MpU
3aCTOCYBaHH1 HOBITHIX OIOJIOTIYHHMX METOMIB JUIS JIarHOCTHKHU 3a0pyJHEHb NOBKULISA, OYUIIEHHS
CTIUHUX BOJ, 3HEIIKO/)KEHHS HeOEe3NMeYHMX Ta30BUX BUKHJIIB, BUKOPUCTAHHS MNEPCHEKTUBHUX
3aco0iB yTHIT3aIlii TBEPAUX 1 PIAKUX MTPOMHCIOBUX BIIXOIB, MiJBUIICHHS €(PEKTUBHOCTI METOIIB
010JI0TIYHOTO BITHOBJIEHHA 3a0pyAHEHUX I'PYHTIB, 3aMIHM HHU3KU arpoXiMiKaTiB Ha O10TEXHOJOTTYH1
npenapaTd, ojAep)kKaHHs 1HGopMallii MO0 MHOTOYHOTO CTaHy PI3HUX KOMIIOHEHTIB JIOBKULISA
(MoBepXHEBUX 1 MIA3EMHUX BOJ, BOJ MOpIB Ta OKEaHIB, aTMOC(HEPHOTO MOBITPs, (PYHTIB), OLIHKU
PIBHIB HIKIJJIMBOTO BIUTUBY HA HUX aHTPOIIOT€HHUX HaBAHTAXEHb.

OCHOBHMMH 3aBAAHHSIMH BHMBYEHHSI IHCHUILIIHM € HAaOyTTS CTYACHTOM HACTYIHUX
KOMIIETEHTHOCTEM:
IK 3nmaTHicTe po3B’sA3yBaTH CKJIAIHI CHEIiali30BaHi 3a/a4i Ta BUPIINIYBaTH MPAKTHYHI TPOOIeMHU
TEXHIYHOTO 1 TEXHOJIOTIYHOTO XapakTepy y cdepi eKojorii, OXOpOHH TOBKULISA, 30a71aHCOBAHOTO
MIPUPOIOKOPUCTYBaHHsI, a00 y TpoIleci HaBYaHHS, IO Tepeadavyae 3acTOCYBAHHS TEOPETUUHHUX
OCHOB Ta METOJIIB TEXHOJIOTI 3aXHUCTy HABKOJUIIHBOTO CEpPEJOBUINA, Ta XapaKTePU3YEThCS
KOMILJICKCHICTIO 1 HEBU3HAYEHICTIO YMOB.
KO02. 3nanHs 1 KpUTHYHE PO3YMIHHS NMPEAMETHOT 001acTi Ta npodeciiHoi AiSUTBHOCTI.
KO0S5. 3natHicTe npuiiMaT OOTPYHTOBAHI PIllICHHS.
KO07. Ilparanenns 1o 36epekxeHHs] HABKOJIUIIHHOTO CEPEOBUIIA Ta 3a0€3MEYSHHSI CTaJIOTO PO3BUTKY
CYCITUIbCTBA.
K14. 3aatHicTh 10 po3poOKHU METO/IIB 1 TEXHOJIOT1H MOBOKEHHS 3 BIIX0JaMH Ta iX PEIUKIIIHTY.
K19. 3partHicTh Opi€eHTyBaTHCS B OCHOBHHMX METOJAaX 1 CHUCTeMaX 3a0e3Me4YeHHS TEXHOTECHHOI
0e3mneKku, OOrpyHTOBAHO BHOMpPATH BIIOMI MPUCTPOi, CUCTEMU Ta METOIAM 3aXHUCTy IIOJUHU 1
MIPUPOJIHOTO CEPEIOBHILA Bi/l HEOE3MEK.
K21. 3patHicTs OOTpyHTOBYBATH TEXHOJIOTTYHI PillIEHHS LIOJIO0 MiHIMIi3allii HEraTUBHUX HACHIIKIB
TEXHOT'€HE3y B CUILCHKOMY T'OCIIOIapPCTBI.

IIporpamui pe3yJibTaTH HABYAHHSA:

ITPO1. 3matu cy4acHi Teopii, MiAXOA¥, MNPHUHIUINA EKOJOTIYHOI MOMITUKH, (yHIAaMEHTaNbHI
MOJIOKeHHsT 3 Oiosiorii, Xximii, (i3uku, MareMaTukd, OIOTEXHONOTil Ta (GaxoBUX 1 MPUKIATHHUX
IH)KEeHEPHO-TEXHOJIOTIUHUX ~ AWCHMILUIIH JUIi  MOJICNIOBAHHS Ta BHPIMICEHHS KOHKPETHUX
MIPUPOJI03aXMCHUX 3aau y BUPOOHUYIH cepi.
ITP04. OGrpyHTOBYBaTH NPUPOA03aXUCHI TEXHOJIOT1I, 6a3yl0UHCh HAa pO3yMIHHI MEXaHI3MIB BIUIUBY
JIOJIMHY HAa HAaBKOJIMIIIHE CEPEOBHUIIIE 1 TPOIIECIB, IO BiAOYBAIOTHCSA Y HHOMY.
IIP18. Bwmitu po3poOisaTH 3ax0oau ILIOJO ONTHMI3allii MPOCTOPOBO-YACOBOi CTPYKTYpHU
arpoeKOCHCTEM, MIABUIICHHS iX CTIMKOCTI Ta MPOAYKTHBHOCTI HIOAO pPAIliOHATBLHOTO BEICHHS
CUTbCHKOTOCTIOIAPCHKOTO BUPOOHMIITBA B YMOBAaX TEXHOTCHHOTO 3a0pyaHEHHS Ta Jerpajaaii

IPYHTIB.



Indopmaniiinuii 006csir HABYATBHOI TUCHUILIIHU (3MiCT)
PO3AIJI 1. Biosoriuni MmeToau i iX poJib y 3aXMCTi JOBKIiJLIS.
Tema 1. Beryn no aucuuruiiay «bioaoriaHi METOIM 3aXUCTY JOBKIIIS»
Tema 2. MexaHi3MH TOKCHYHOCTI Ta TEXHOJIOTIYHI MPOLIECH IETOKCHUKALlii KCeHOOI0THKIB
Tema 3 biosioridHi METOIM OUMIIICHHS JOBKULIS BiJ 3a0pyAHEHHS.
Tema 4 biotectyBaHHS 1 0i0iHIUKAIIISI HABKOJMITHHOTO CEPEIOBUIIA.
Tema 5. biorexHoorii MiKpo06ioIOTiYHOTO aHAaepOOHE NMEPETBOPEHHS OpPraHiYHOT PEYOBHHHU.
Tema 6. epMeHTH Ta iX BUKOPUCTAHHS Y TEXHOJIOTIAX 3aXHUCTY JTOBKULISA.
PO3I1JI 2. IlpukaaaHi acneKTH 3aXUCTy JOBKULISA 0i0JIOTriYHUMH MeTOAAMH.
Tema 1. Biosoridae OYHINEHHS T'a30MOBITPSHUX BUKUIIB.
Tema 2. Bionoriyde oynIeHHS CTIYHUX BOJL.
Tema 3. OunenHs 3a0pyJHEHUX cepeaoBUNI Bi HAQTH 1 HADTOMIPOTYKTIB.
Tema 4. bioreotexHoJ0T1i METAJIB 1 KOPUCHUX KOTAJIUH.

Tema 5. 3acoOu XIMIYHOTO B3a€MOBIUIMBY BUIIMX POCIUH. TeXHOJIOT1 61070TTYHOTO 3aXUCTY
POCIIHH.

Tema 6. biosoriuni MeTOAM 3aXHUCTy AOBKULISA B arpONPOMHUCIOBOMY KOMIUIEKCI.
OPI'AHI3ALISA HABUAHHSA

OCHOBHMMHM BUJAMH HaBYAJIbHUX ayIUTOPHUX 3aHATH, M1/ Yac SAKUX 37100yBadl BULIOI OCBITH
OTPUMYIOTh HEOOXIIH1 3HAHHS, € JEKIil, CEeMIHApPChK1 3aHATTS, KOHCYJIbTALIIi.

[Ipn BuKJIaaHH1 JIEKIIMHOTO MaTepiany nependadyeHo MOE€IHAHHS TakuxX (OopM 1 METOIIB
HaBYaHHs, AK JIEKIT — Oecimu 1 Jekmii-Bi3yamizaiii. Jlekiig-Oecina 3abe3nedye Oe3mocepenHii
KOHTAKT BHKJIajJadya 3 ayJUTOPIEI0 1 JTO3BOJISE MPUBEPHYTH yBary 3J00yBadiB BHIINOi OCBITH /10
HaWOUTBII BOKJIWBUX NMUTAaHh TEMH JICKIIl, BU3HAYUTH Y TIPOIIEC] A1aJI0Ty OCOOIUBOCTI CIIPUAHSTTS
HaBYaJBLHOTO MaTrepiay 3100yBadaMy BHIIOi OCBITH.

Jlexuis-Bizyamizailisi — Bi3yaJibHa opMa mojadi JEKIIHHOTO MaTepialy 3 pO3TOPHYTUM abo
KOPOTKMM KOMEHTYBaHHSM BI3yaJbHUX MaTepiajliB, IO MEPeryisIaloTh TEXHIYHUMHU 3aco0aMu
HaBYaHHs a00 ayxio-BimeoTexHiku. [Ipu mpoBeAeHHI CEMIHAPCHKUX 3aHATH TMeEpea0adeHo
MO€EAHAHHS TaKUX (GOPM 1 METOIIB HABUAHHS, SIK p00OOTa y MAJIUX Tpymnax ado TUCKYCis.

3m00yBadi BHUIOI OCBITH MPAIOIOTh 3 APYKOBAaHUM I1H(GOPMATHUBHUM MatepiaioMm abo 3
MarepiaioM Mepexi [HTepHeT, BUKOHYIOTh YCHI Ta NMUChMOBI 3aBlIaHHs (KOHTPOJIbHI MUTaHHS a0o
TE€CTH), BUCTYMAIOTh 3 JOTOBIIAMHM 1 MPE3CHTAIIIMHU, MIATOTOBJICHUMH SIK IHIUBITyaJIbHI MPOEKTH.
[Iporpamoro mependadeHo Taki MPOeKTH st popMyBaHHS MPO(ECciiHOT KOMIIETEHTHOCTI: BUCTYII
3a TEMOIO IHAMBITYyaJIbHOTO HayKOBO-JOCIITHOTO 3aBaaHHs (200 3 TEMOK CaMOCTIHHOTO BUBUCHHS
JUCHMILTIHA) Ta BUCTYIM-1HOOPMYBaHHS 32 TeMaMHU CEMIHApChKHUX 3aHATH (y BUTIIAII Mpe3eHTallli

abo pedepary).

TUIAH JIEKLUHUX 3AHSTD 3 JUCUMILITHA
«BIOJIOTTYHI METOU 3AXUCTY JOBKIJLJISI»

Ne 3/m Tema, THTaAHHSA 110 BUBYAIOTHCSI

PO31JI 1. Biosoriyni MeToau i iX poJib y 3aXHCTi JOBKIJLIA.
Tema 1. Beryn g0 aucuumutinu «biosoriudi Meroam 3axucery J0BKULIS»
1. [Ipenmer i 3aBnaHHs Kypcy. BrunB moaunu Ha Oiocdepy. Ilinrpynu aHTponoreHHuX
¢daxTopiB. Krnacudikamis anTpornoreHHHMX (akTopiB 3a pPI3HUMHM O3HaKaMHU Ta
noka3zHukamu. KibKiCHa XapakTepuCTHKa aHTPONIOT€HHUX (aKTOPiB.
Tema 2. MexaHi3MM TOKCHYHOCTI Ta TEXHOJIOTIYHI NpoLecH AeTOKCHUKAIIL
2. | kceHOOIOTHKIB
MexaHismu peneniiii KCeHOOIOTHKIB. TOKCHYHICTh KCEHOOIOTHMKIB IOJI0 OpraHiB-




Mmimeneil. HelpoTokcHYHICTh KceHOOI0THMKIB. BIuMB KCeHOOIOTHKIB Ha IMYHHY
cucreMy. Buknukanuii KceHOOIOTMKaMM MyTareHe3 1 KaHIleporeHe3. MexaHi3MU
JETOKCHUKAII1 9y)KOPITHUX PEYOBHH B OPTaHi3Mi JIIOJMHU Ta JOBKULII.

Tema 3. BioJsioriuni MeToau ouMINeHHs1 JOBKLLIA Big 3a0pyaHeHHsi. OuMILEHHS
JOBKULISA BiJ paaioakTHBHOTrO 3a0pynHenHs. diropemeniarmis. biopemeniamis rpyHTIB.
®iropemeniamisi. OCHOBHI TNpPUYMHH 3a0pyJHEHHS HABKOJIMIIHBOTO CEPEIOBHIIIA.
Hacnmigkm gismeHOCTI smronmHu. Buam Tta  diropemeniamii. Meroam nerpanarmii
3a0pyIHIOBAYiB Y IPYHTaX Ta BUKOPUCTAHHS MIKPOOPraHi3MiB.

Tema 4. BiorecTtyBaHH# i GioiHIUKAIliT HABKOJIUIIHLOTO cepeoBuIa. bioiHaukaris
SK METOJ] EeKOJIOTIYHOTO JOCHi/pKeHHs. QDITOIHAMKaIlS SIK HayKoBa eKOJOTidyHa
npobnema. Exonoriuni ocHoBU OioiHmukaiii. ®iTOIHIWKAIS: OCHOBHI JiarHOCTHYHI
XapaKTEePUCTHKKA Ta  migxoaud. DITOIHAMKAINSA  aHTPOTIOTEHHHMX  BIUIMBIB  3a
MOP(QOJOrIYHUMHU 3MIHAMHM POCIMH. AJanTamiss pociauH J0 YMOB TEXHOTE€HHO
3a0pynHeHoro  cepenoBumia. DiroiHaukaiis, i posb B OIIHI  JOBKULIS.
JlixeHOHTUKAIT1sI.

Tema 5. BioTrexHoJorii Mikpo06ioJioriyHoro aHaepoOHe NepeTBOPeHHs] OPraHiYHOI
pedyoBuHu. OTpumanHs Oiorazy. BepMukommocTyBaHHs. AHaepoOHE MEpPETBOPEHHS
OpraHiyHoi pedyoBHMHHU Ha Oilora3. MeraHoreHe3. OCHOBa OpPraHi4YHOIO 3eMJepoOCTBa —
BepmukomnoctyBatss. ['ymyc. biorymyc.

Tema 6. ®epMeHTH Ta IX BUKOPMCTAHHS Y TEXHOJIOTiSIX 3aXMCTY JA0BKILIS.
Knacudikanis ¢depmentriB Mexanism i pepmentiB. dDepmeHTH — O10JIOTTUHI
KartajizaTopu. crneuuigaicts aii pepmenTiB. Merabonizm depmenTiB. Posb depmeHTiB
B IIPOIIECAX CUHTE3Y 1 pO3Maly B €KOCHCTEMI.

PO3IJI 2. IIpukjaaaHi acnieKTH 3aXUCTy TOBKLULISA 0i0JIONiYHUMHU METOIAMU.
Tema 7. Biosioriune ounIeHHs ra30MOBITPAHUX BUKH/IB.
OcHoBHI Kepena 3a0pynHeHHs. MeToau OYHMCTKH TIOBITps: OIOXIMIYHI METOMIM:
aOCopOIItHNN MeToa; aACOPOIIHHUM MeTOMd; yJIbTpadiojeToBE BHUIIPOMIHIOBAHHS:
030HHI METOAM: TUIA3MOXIMIYHI METOIW: TUIa3MO KaTaliTHYHHK MeToxm; (oto
KaTtamitThaHui MeTo. biosoriuni GimeTpu.

Tema 8. Biostoriune ouMIeHHs CTIYHUX BO/I.
OuniieHHs1 CTIYHMX BOJI B aepoTeHKax. Aeparia. AepoTeHku. CHUIbHE OYHMIICHHS
MOOYTOBUX 1 MPOMUCIIOBUX CTIYHUX BOJI.

Tema 9. OuuiieHHs1 3a0pyJAHeHHMX cepeaoBull Bigx HagTH I HAPTONMPOAYKTIB.
XiMiuaMi ckman 1 ¢i3zuyHi BaacTUBOCTI HadTH. OCHOBHI TEXHOJIOTl BUPOOHHIITBA
Hadronponpoaykri. Ilponec Giopemenialii HagTOBOrO 3a0pyAHEHHS

10.

Tema 10. bioreorexHoJiorii MeTaJiB i KOPUCHUX KONAJIMH

bioTexnonoriss BuiIyroByBaHHS MeTaniB. bioTexHousoris aecynbypusaiiii Byriais.
biorexHonoriss 1 Goporbba 3 MeTaHOM Yy BYrUIBHMX IHaxTax. bioTexHomoris i
MIBUIICHHS HAQTOBI/I1a41 TUIACTIB.

11.

Tema 11. 3acobm XiMiYHOro B3a€EMOBIUIMBY BHIIMX PpociauH. TexHoJorii
0i0JIOriYHOr0 3aXUCTYy POCJIHH.

[ToHATTA mpo anenomnarico SK B3a€EMOJII0 BHMIIUX POCIMH Ha MOJEKYJISIPHOMY DiBHI.
Pe4yoBuHU BUIIMX POCIHH, AKi MPUTHIYYIOTh PICT TpaB’sSTHUCTUX POCIHH, iX OyaoBa Ta
YTBOPEHHS: PEYOBUHH, 110 BUAUIAIOTHCS KOPEHEBOIO CHCTEMOIO, JIUCTSM, HACIHHAM, II0
npopoctae. PeyoBHHH, sKI MICTATBCS B NMOXHHMBHUX 3allMILIKaxX, iX BIUIMB Ha pICT 1
PO3BUTOK pocyinH. TexHoJor1i 610J0TYHOr0 3aXUCTY POCIHH.

12.

Tema 12. BioJioriuHi MeTOAM 3aXHUCTY JOBKILJISI B arPONIPOMHUCIOBOMY KOMILIEKCI
bioTexHonOriyHi MeTOAM BUPOOHUITBA IMpenapaTriB, albTEePHATHUBHUX XIMIYHUM
necruuuaaM. biotexHonoris mpenapariB — ¢ikcaTOpiB MOXHBHHUX €JIEMEHTIB POCIIHH.
bioTexHosorist BUpoOOHHUIITBA KOPMIB.




IIJTAH JIABOPATOPHUX 3AHATH 3 JUCHUIIJITHU
«BIOJIOTI'TYHI METOIU 3AXUCTY JOBKIJLJISA»

ij‘:l Tema i KOpOTKHMIi 3MICT 3aHATTS

1 Bin6ip mpo6 00’€KTiB HABKOJMITHLOTO CEPEIOBHUIIA TSl OI0JOTTIHIX METO/IIB
JOCIIDKEHb

2 | IlmanoBo-opranizamiifHi CltocOOHM 3aXUCTY aTMOC(EPHOTO TOBITPS Bij 3a0pyIHEHHS Ta
OITIHKA MOTO SKOCTI.

3 | BusnaueHHs IOIMyCTUMUX KOHIICHTpALiil 3a0pyAHEHDb y CTIYHHAX BOJAX, IKi MOXKYTb
CKHMJIaTUCA Y BOJOUMY

4 | MeToauKa OIIIHKM TOKCHUYHOCTI BOJIHUX JKEpeN Ta IPYHTIB 3a JOTIOMOTOI0 «POCTOBOTO
TECTY».

5 | Bubip TeXHOJIOTIYHOT CXEMHU OUMIIICHHS CTIYHUX BOJ 13 TEPUTOPIT MPOMUCIOBOTO
MIANPUEMCTBA Ta TEXHOJOTIYHUN PO3PAaXyHOK €JIEMEHTIB OUUCHUX CIIOPYA JUIs
BHJIAJICHHSI TPYOOIMCIIEPCHUX Ta 3aBUCIINX PEUOBHH.

6 | bioyoriuHe OYHIIEHHS CTIYHUX BOJ B YMOBAaX, OJM3BKHX JI0 MPUPOTHIX

7 | bionoriuHe OYUIIEHHS CTIYHUX BOJT B IITYYHO CTBOPEHUX YMOBAX

8 MeTto 1 0OpOoOIICHHS 0CaJIiB CTIYHUX BOJI

9 | Ominka 3a0pyJHEHOCTI aTMOC(EPHOTO MOBITPS 3a JTOTIOMOTOFO JTUIIAHHUKIB
(Jlixenoinaukairisi)

10 | Ominka cTaGUTBHOCTI PO3BUTKY JIEPEBHUX POCIWH 32 PIBHEM acUMETPii MOPGOIOTIUHUX
CTPYKTYp (Ha mpukiaai 6epe3u nosucioi betula pendula 1.)
11 | OmiHka eKOJOTIYHOTO CTaHy IPYHTIB 3a 3MiHAMHU BHAOBOTO 0I0PI3HOMAHITTSI TPYHTOBUX

0e3xpeOeTHNX TBAPUH

3ABJIAHHS 1711 CAMOCTIMHOT'O BUBYEHHS HABUYAJIBHOI IUCHUTILITHA

Ne
HasBa Temu

3/m

1 AHTPOTIOTeHHUH BIUIMB 1 HOTO HOPMYBaHHS.

2 MOHITOPUHT CTaHy PUPOIHUX 00’ EKTIB.

3 OuuieHHss JOBKULIS — Big  pagioakTUBHOro  3a0pynHeHHs.  Diropemeniarris.

biopemeniaitis rpyHTiB.

4 biorecTyBanH 1 6101HIMKAI[IS HABKOJIHUIIIHBOTO CEPEIOBHIIA.

5 Otpumanss 6iorasy. BepmukomnocTtyBaHHs.

6 Bu3HaueHHs akTUBHOCTI (DEPMEHTIB.

7 bionoriune ounieHHs ra30MOBITPSHUX BUKUIB.

8 Bbionoriune ounieHHs CTIYHUX BOJI.

9 OunnieHHs 3a0pyJHEHUX CepeoBUI Bil HAPTH 1 HAPTOMPOIYKTIB.
10 BioreorexHomoris Metanis.

11 B3aemonist KyabTYpHUX POCIHH 1 Oyp’siHIB.




12 Bionoriyni 3aco0u 3aXUCTy pOCIUH.

METOJIHM KOHTPOJIIO TA OIIIHIOBAHHSA

1. Ycne onumyeanns (chponmanvhe, inougioyaivbhe, 0emanbHull aHaiz 8ionoeioell cmyoeHmis).

2. Ilucomosa ayoumopna ma no3aayoumopHna nepesipka — po3e’s3y8anHs 3a0ay i Npuxiaolis,
nioeomoska pegepamis, npezeHmayii, KOHMPOIbHI podomu (3 KOHKPEmMHUX NUMAakb moujo)adoo
mecmu

3. Ilpakmuuna nepesipka — ananiz eupoOHUYoi iHpopmayii, piwenns npoghecitinux 3a60aHb 3
NPOEKMYBAHHS MEXHONOIUHUX MEMOOI8 3aXUCTY.

Buou xonmponio: TOTOYHUI KOHTPOJIb, MPOMDBKHA Ta CEMECTPOBA aTeCTallisl.

B ymoBax AuCTaHIIITHOTO HaBYaHHS MOTOYHHM 1 MiJICYMKOBUN KOHTPOJIb 3/IIHCHIOETHCS 3
BUKOPHUCTAHHIM IHTEPHET-TEXHOJIOTIM PI3HUMHU HUISIXaMH KOMYHIKaIiid (30kpema, Zoom, Google
Meet, Skype, Moodle).

BinmpaitoBanHsi IpOMyHIeHUX 3aHATh CTyAEHTaMH 3I1HCHIO€ThCs 3rigHo «llojokeHHs mpo
MOPSZIOK BUIMPAIIOBaHHA CTyAeHTaMu JIBBIBCHKOTO HAIIOHAIBHOTO arpapHOrO YHIBEPCUTETY
MPONYIIEHUX JICKIIHHUX, TNPAKTHYHUX, JTa0OpaTOPHHX Ta CEMIHAPCHKUX 3aHATH». CTyIeHT
MIpeJICTaBiIsiE KOHCIEKT a 3 MPOMYIIEHOI TeMH JIEKLUIHHOTO KypCy Ta OMNpAaIlOBaHUN MPaKTHUYHUI
Marepian (3aXxucT poOOTH abo0 KOHTPOJbHA YHM TECTOB1 3aBJaHHS)) 3 BIAMOBIMIHOI TEMAaTHKH.
CamocrTiiiHe BUBYEHHS HABYAJbHOI JMCUUIUTIHMA 32 BUIIEBKAa3aHUMM TEMaMHU Iependadae TaKoxkK
MArOTOBKY pedeparis, AOMOBIAEH, Ipe3eHTallii (MakCUMallbHa KUTBKICTh OalliB - 5 3a OJHY TEMY,
ane He Outbie 10 6. 3a BECh KypC IUCIUTUIIHH).

dopma miICyMKOBOTO KOHTPOJIIO YCITIIITHOCTI HABYAHHS: €K3aMEH.

KPUTEPII IOTOYHOTI' O OIIIHIOBAHHSI

[ToTouHe OIIHIOBaHHSI 3IIHCHIOETHCS 32 KOKHUM 3aBIAaHHAM B MeKax po3auliB. OLIHIOIOTHCS
1 3aBJIaHHs, BUKOHYBaHI B ayauTOpii, 1 3aBJIaHHs], BHKOHYBaHI Il Yac CaMOCTIHHOI poOOTH.
[IpoTsromM BHUBYCHHS JUCHUIUTIHA 3JIMCHIOETBCS CAMOKOHTpPOJIb. 3arajibHi KpHUTEpii OI[iHOK:
“BimMIHHO” — 3100yBau BHUIOI OCBITW BHSIBUB BCEOIYHI, CHCTEMAaTH4YHI Ta TJIMOOKI 3HAHHS
HAaBYAJILHOTO Marepiaay IUCIUIUTIHK, IepeadayeHoro IporpaMoro; OIpalfoBaB OCHOBHY Ta
JIOJIATKOBY JIITEpaTypy, PEKOMEHIIOBaHY IPOTPaMOI0; MPOSIBUB TBOPYI 3M10HOCTI Yy PO3YMIHHI,
JIOTIYHOMY, CTHCIIOMY Ta SICHOMY TPaKTyBaHHI HABYAJIHLHOTO MaTepialy; 3acBOIB B3a€MO3B’SI30K
OCHOBHHX TOHSTH TUCIUIUIIHM, iX 3HaYEHHS JJIs MOJANbIIOl nmpodeciiHol MisiibHOCTI. “mobpe” —
3100yBa4y BUIINOI OCBITM BUSBUB CHCTEMaTH4HI Ta TJIMOOKI 3HAHHS BHUIIE CEPEAHBOTO PIBHS
HABYAJIBHOTO MaTepiaay AMCUUILUIIHU; MPOJCMOHCTPYBAB YMIHHS JIETKO BHKOHYBAaTH 3aBJaHH,
nepeadaveHi MpPOTpaMolo; OIpalfoBaB JITEpaTypy, PEKOMEHJOBaHY NPOTPamMolo; 3acBOIB
B3a€EMO3B’SI30K OCHOBHUX IIOHATHh JTUCIHMIUIIHH, iX 3HAYEHHS I IOJAIBIIOT MpodeciiHol
JSUTBHOCTIL. “3a7I0BUTBHO” — 3700yBad BHUIOI OCBITH BHUSBHMB 3HAaHHS HABYaJIbHOTO MaTepialy
JTUCHUIUTIHE B 00CS31, HEOOXIAHOMY /il MOJANBIIOr0 HaBYaHHA Ta MaiOyTHHOT mpodeciiiHoi
JisTBHOCTI; BUKOHAB 3aBaHHs, Mepen0dadeHi MporpaMor0; 03HaHOMUBCS 3 OCHOBHOIO JIITEPATYPOIO,
110 3a3HayeHa y Mporpami; NPUMYCTUB 3HAYHY KUIBKICTh MOMHJIOK a00 HEJOJIKIB y BIAMOBIAAX Ha
3alUTaHHA CHiBOECiM, TeCTyBaHHS, IPU BUKOHAHHI 3aBJJaHb TOIIO, SIKI MOK€ YCYHYTH CaMOCTIHHO.
“He3a7oBUTbHO” — 3700yBau BHUIIOi OCBITH HE Ma€ 3HaHb 31 3HAYHOI YaCTWHU HABYAIBHOTO
MaTepially; NPUIyCKae TMPUHLIMIIOBI TMOMWIKM TpPH BHUKOHAHHI OUIBIIOCTI MependadeHnx
MIPOrPaMOI0 3aB/IaHb.

IUTAHHA JIsA IIICYMKOBOI'O KOHTPOJIIO 3 AMCIUIIJITHA
«BIOJIOTTYHI METOIU 3AXUCTY JAOBKLJIJIS»

1.  biorecTyBaHHS TOKCUYHOCTI JTOBKLIJIA .



EOONDOAWN

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Ex00i0TeXHOJIOTis 17151 BIIHOBJICHHS €KOCUCTEMU .

Cuctema 610TEXHOJIOTTYHIX METOIB 3aXHUCTy JOBKLLIA.

HanpsiMmu exo0i0TeXHO3aXUCTY TOBKULIS.

BiogocTynHicTs Ta nuisaxu 6ioaerpananii KCeHOOIOTHKIB.

MikpoOHi JecTpYKTOPH KCEHOOIOTHKIB .

Bionerpananis ByrineBoaHiB HAQTOBHUX 3a0pyIHEHB.

Biogerpanariss CHHTETHYHUX TOBEPXHEBO-aKTUBHUX PEYOBHH.

Biopo3knaa NOTIIUKIIYHAX apOMAaTHYHUX BYTJIEBOIHIB .

BioTpancdopmariis BaXKKHX METaIB.

BioTpancdopmariisi KCEHOOIOTHKIB BOJIOPOCTSAMH Ta POCIMHAMH.

Kpurepii sskocTi aTMOCHEpHOTO MOBITPS

Sxi YUHHUKY BIUTUBAIOTH HAa PO3CIIOBAaHHS BUKHU/IIB B aTMOchepi?

Sk xnacu@ikyroTh CTIUHI BOAM Ta BUIM iX 3a0pyAHEHb?

SIK po3paxoByOTh HEOOXIIHY CTYIMIHb OYHUILIEHHS CTIYHUX BOJ?

MeTo/10J10T151 OIIIHKM €KOTOKCUKOJIOTIYHOT 00CTaHOBKHU

Crangaptu 6e3nexu 3a0pyAHIOIUNX PEYOBUH 3a HOpMaTuBamu Ykpainu 1 CIIIA
['pannyHO AOMyCTUMI CKUU 1 TPAHUYHO JIOTTYCTHUM1 BUKUIH.

OcHOBHI eTanu pealizailii OCHOBHHUX HaIlpsIMIB JI€p’KaBHOI MOJITUKH YKpaiHU y ramysi

OXOPOHHU JIOBKULIS, BAKOPUCTAHHS TMIPUPOTHUX PECYPCIB Ta 3a0€3MeUEHHS €KOJIOTTYHOT O€3MEKH.

20.
21.
22.

VYpaBiiHHS €KOJIOTTYHUM PU3IUKOM
OCHOBHI MOKa3HUKU HOPMYBaHHS 3a0pyAHEHHS BOJ.
[IporHo3yBanHs Mmacmitabu 3a0pyAHEHHS HEOE3NeYHUMH XIMIYHMMH pPEYOBHHAMHU IPHU

aBapisix Ha XIMIYHO HeOe3NeyHnX 00’ €KTax 1 TPAHCIOPTI.

23. BwuzHa4eHHS TOCTPOI €KOJOTTYHOT TOKCHYHOCTI

24. BuzHa4YeHHS XPOHIYHOT TOKCHYHOCTI

25. 3‘scyBaHHS XapakTepy KyMYJIsSTUBHOT [ii

26. EKOTOKCHMYHI MEXaH13MH 3aXUCTY PI3HUX TUITIB KJIITHH OPraHI3MiB.

27. ExcTpanoJisilis MoKa3HUKIB €KOTOKCHYHOCTI

28. AHTpONOTreHHE HaBaHTA)KCHHS HA HAaBKOJIUIIHE CEPEIOBHIIE

29. XapakTepuCTHKa JDKEpeT AaHTPOIOTEHHOTO HAIXO/KCHHS TOKCHKAHTIB B HABKOJIMIIHE
CepeIOBUIIIC

30. Baxki MeTanu i pagioHyKIIiTu

31. TlominukiivyHi apoMaTUYHI BYTJIEBOIHI

32. ExonoriuHi GpakTopu pU3UKY PO3BUTKY PAaKOBUX 3aXBOPIOBAHB JIIOIUHU

33.  DyHKIIlT puOOHYKICTHOBUX KHUCIOT B KJIITHHI.

34. Xapakrepuctuka PHK.

35. ®epmeHTH — O10JIOTIYHI KaTali3aTOPH XIMIYHUX MPOLECIB Y KIITHHI.

36. CrTpyKTypHi KOMIOHEHTH HYKJIETHOBUX KHUCIIOT.

37. Knacudikaris ¢pepMeHTiB.

38. bynoBa HykJI€03UiB 1 HYKJICOTHIB.

39. OcHOBHI MOJOKEHHS MeXaH13MY J1ii pepMeHTIB.

40. AxtuBHMI UeHTp GpepMmeHTiB. CrnenudiuHicTh Aii pepMeHTIB.

41. dakropu perynuii akTUBHOCTI (pepMEHTIB.

42. Meroau gocmikeHHs 610MOJIEKYIL.

43. OcHOBHI MOJOKEHHS MEXaH13MY J1ii pepMeHTIB.

44. CyuyacHi mpo6semMH po3BUTKY O10TEXHOJIOTH.

45. XimiuHi 3aco0U 3aXUCTy y TpUOIB.

46. XiMiuHi 3ac00U 3aXUCTY y BOJOPOCTEH.

47. TloHATTS IpO anenonaTiro SK B3aEMOJIII0 BUIIMX POCIUH HA MOJIEKYJIIPHOMY DPiBHi.
48. PedoBUHH, SIKI MICTATHCS B MOKHUBHUX 3aJUIIKAX, iX BIUIMB HAa PICT 1 PO3BUTOK POCIIHH.
49. MixBUIOBI 1 BHYTPIITHROBUIOBI B3a€EMO/Ii1 TBAPHH.

50. EKojoriysi peryasTopu XapuoBoi MOBEAIHKY TBapuH-(iTodaris.



51.
52.
53.
54.
55.
56.
57.
58.
59.

XiMigHi 3acO0HM 3aXHCTY POCIHH BiJ TBapuH-(piTodaris.

3arasibHa XapaKTEPUCTHKA POCIMHHUAX TOKCHHIB, X KIacuQikaris.

I'miko3uau. Ankanoinu. @aroaeTepeHTH.

Xap4oBi aTpaKTaHTH.

Knacudikaiiiss pocIMHHUX TOKCHHIB.

A30TOBMICHI TOKCHHU 1 TOKCHHH, IO HE MICTATH a30TYy.

TOKCHYHICTB TPYHTY IIOAO POCIHUH.

BB BaKKUX METAJIIB 1 CEJIEHy Ha OPraHi3M POCIIUH.

MexaHi3MH JIETOKCHKALlii 9y>KOPITHUX CIIOJYK B OpraHi3Mi poCiuH (IeTOKCHKAIis (eHOIIiB,

CUCTeMHHX (YHTIIUIIB, TepOilUIiB).

60.

3a6PYI[HeHH$[ HAaBKOJIMIIHBOI'O CEpCAOoBUIIA PCUHOBHMHAMHU AHTPOIIOTCHHOI'0 IOXOIKCHHA.

[ToHATTS PO KCEHOOIOTUKH.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

HInsixu HaIXOHKEHHS TY>KOPITHUX CITOTYK Ta BUBEACHHS 1X 3 OpraHi3My JIFOIHHH.
Mertabomnizm 1 6i0Tpanchopmarltisi KCeHOOI0TUKIB B JOBKIII.
MexaH13MH TOKCUYHOCTI 1 A€TOKCUKAIII1 KCEHOOIOTHKIB B OPraHi3M1 JIFOJIUHU .
MexaH13MHu periernirii KCeHOO10THUKIB.

TOKCUYHICTH KCEHOOIOTHKIB 100 OpraHiB-mimeHe. HeiipoTokCHYHICTh KCEHOOIOTHKIB.
BrumiB kceHOO10THKIB HAa IMYHHY CHCTEMY.

Buknukannii kceHOO1I0THKaMU MyTareHes 1 KaHIIEpOTeHe3.

[nsxu nerpamarmii TBEPAUX BIIXOIB .

Vrunizaris BiIX0IiB Ha 3BAIUIIAX.

Bionoriuna cucrema Gioaerpaaairii BiIX0/iB Ha 3BATHIIAX.

YTunizaiis Ta 3He3apaK€HHS MYITY 31 CTaHII 0100YHIIICHHS.

Tumnu Myny cTaHIii 61004HIIEHHS CTOKIB Ta X O10MoAM(IKaIlis.
bioyrunizanis 6iomosriMepiB 3e1eHOT OioMacH .

bioyTwizaiiis TBepIuX JIrHOIETIONIO3HUX BIIXOIIB KOMITOCTYBAHHSIM .
[TapameTrpu 610T€XHOJIOTT KOMIIOCTYBaHHS TBEPAMX B1IXOIIB
biocucremu KoMIoCTyBaHHsI.

MikpoOH1 KOPMOBI OLITKH.

binkoBa GioMaca akBaKyJIbTYpH.

bionectuiuan — eko010TEXHOIOTIYHA aJIbTEPHATHBA .

bakrepiitHi meCcTUITUIN .

I'pubHI necTuMan

.bioo6puBa — eK00I0OTEXHOIOTIYHA ATbTEPHATHRA 30araueHHsI IPYHTIB .
biomo6puBa Ha 0CHOBI a30T(IKCYBaATBHUX MIKPOOPTAHI3MIB .

CucreMa 0100YHUIIIEHHS CTIYHUX BOJI .

[Ipouiecu B ekocucTeMax cropys 0100YHUIIEHHS.

Tunu GiocucteM COPY/ OYUIICHHS CTOKIB .

biouieno3 akTUBHOTO MyITy.

bionieno3 aHaepoOHOTO aKTUBHOTO MYITY .

BucokorexHoJoriugi cxeMu 0100YHIIIEHHS CTIYHUX BOJ .
IMMOO1TI30BaH1 010CHCTEMH B CUCTEMI OUHIIIEHHS.

Ananraiiis MiKpoOpraHi3mMiB 0 TOKCUHIB Ta iHT101TOPIB.

AepoOHi cUCTEMH OUMIIEHHS CTIYHUX BOJ .

Cuctema npupoHOTo 010 UTBTPYBaHHS.

[Tonst 3pomryBanHs Ta moJist GUIBTpALLii.

bioinkeHepH1 criopyau TuIy 6i0Iiaro .

Ty Ta cxeMu 010JIOTIYHUX CTaBKIB.

Tunu Ta cxemu cucreM aepauii Ipu 6i100YHUIIEHHI.

AnHaepoOH1 CUCTEMH OYHUIIEHHS CTIYHUX BOJI.

BioounieHHs CTOKIB y METaHTEHKAX Ta aHAePOOHUX 30pO/KyBavax .

100. TIpumycoBe 6ioouuIIeHHS Y KOMOIHOBaHUX OI0TEHKAX .



101. IleperBopeHHs OGioMacH Ha MAIUBO .

102. 3nmxeHHS MapHUKOBOTO e(heKTy MpHU BUKOPUCTaHHI OiomacH .
103. IlepcriextuBu Gioeneprii 3 6iomacu.

104. AnbTepHATUBHICTH MOTOPHOTO OioTajvBa.

105. Bunu GiomanuBa .

106. HopmaruBHO-TipaBOBa 0a3a 11010 BUKOPUCTAHHS 0io1u3ens Ta 610TmaiuB.
107. Tsepnue Oiomanuao .

108. Pinke 6iomanuso .

109. bioeranou .

110. EkonoriyHicTs Ta peHTA0EIbHICTh 010€TaHOJIBLHOTO NAJINBA .
111. Konneniisi BUpOOHHUIITBA OioeTaHOITy B YKpaiHi.

112. TexHouorii ofepkaHHs O10ETaHOITY.
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MOJIITUKA KYPCY («IIPABUJIA TPH») B AYJIATOPHUMN YAC

Kypc mnepenbauae poboty B koJekTuBi. CTyAeHTH Wil Yac JEKIIHHUX 3aHATh BEAYTh
KOHCIIEKT 3 BimmoBigHOi Temu. Ilim yac 3aHATTS a0 * B KiHI[I JIGKTOpP CTaBUTh NMHUTAHHS, BEJE
JaJior 3 ayIUTOPI€I0 IS KPAIIOTro 3aCBOEHHST TEOPETUYHOro marepiany. CepeoBuie B ayauTopii
€ JPYXKHIM, TBOPYMM, BIJKPUTHUM JI0 KOHCTPYKTHBHOI KPUTHKH. YCi 3aBIaHHsi, mependaveHi
porpamMor0, MaiTh OyTH BUKOHAHI y BCTaHOBJCHHUH TepMiH. SIKmo 3700yBad BHIOI OCBITH
BIJICYTHI 3 MOBa)XHOI MPUYMHU, BIH/BOHA TPE3CHTYE BUKOHAHI 3aBJAHHS Il 4ac CaMOCTIHHOI
MIATOTOBKA Ta KOHCYJbTamii Bukiamada. [lim wac poOOTM Haj iHAMBIMyadbHHUMH HAyKOBO-
JOCITITHUMH 3aBIaHHIMHU Ta MIPOSKTaMH HE JIOIYCTUMO MOPYIICHHS aKaJIeMIYHO1 T0OPOUYECHOCTI.

Hasuanbno-memoouunuii komniekc 3 OUCYUNIIHU 8 eNeKMPOHHOMY hopmami posmiujenuti Ha

ogiyitinomy caumi Jlb6i6CbK020 HAYIOHANILHO2O aA2PAPHO2O YHigepcumemy HaA Niam@opmi
MOODLE.
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