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criertiasibHOCTI 183 «TexHonorii 3axucTy HaBKOJIMIIHBOIO CEPENOBHILIA»
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acHcTeHT Kadepu eKoJIoTil Ta MpUponoOxXxopoHHUX TexHonorik Tersna CIKAY
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1. Onuc HAaBYAJBLHOI JUCHUILIIHHA

XapakTepucTUKa HaBYaJIbHOL
N . l"any3b 3HAHB, CIICLIATBHICTD, JTUCLMILTIHA
HalimenyBaHHs IOKa3HUKIB o .
OCBITHIH CTYIiHB
neHHa ¢popma | 3aouyHa hopma
HaBYaHHS HaBYaHHS
I'any3p 3HaHB
KinbkicTh KpenuTiB 5 18 «BupoOHuireo ta HOpMaTHBHA
TEXHOJIOTII»
Monynis — 4 Pix miaroroBku:
. . MeniaJIbHICTE 1 1
3MiCcTOBUX MOAYIIB — 4 Crery ,,,C ‘
183 «TexHomnorii 3axucty Cemectp
BarajibHa KiJIbKICTh TOIUH — HABKOJIMIIHBOI'O0 CCPpCAOBUIIIA» 1 ‘ 1
150 Jlexmii
32 rop. ‘ 6 rom.
[TpakTuuni
16 ron. ‘ 6 rox.
TuxHeBUX TOOUH 1 a6 -
. aboparopHi
ACHHOT OPMH HABIAHHA: OcCBITHIH CTYIIHB «OaKaIaBp» 32 | : 4
aymUTOpHUX 5 yi P ron. | 4 TOJI.
camocTiitHOT po6oTH — 4,4 Cawmocriiina po6ora
70ron. | 134 ron.
Bun xkoHTpoOIIIO: €K3aMeH

YacTka ayTUTOPHUX 3aHATH 1 YaCTKa CaMOCTIMHOI Ta 1HAUBIIyaIbHOI pOOOTH Y
3araJlbHOMY 00Cs131 TOJIMH 3 HaBYaJIbHOI JUCIIUILIIHU CTAHOBUTD:

JU1s AeHHO1 (hopMu HaBYaHHA — 53,3 % ayaAuTOpHUX 3aHsATh, 46,7 % caMocCTiiiHO1
Ta 1HIUBIIyaIbHOI pOOOTH;

1utst 3a04HOi popmu HaBdaHHS — 10,7 % aynuropHux 3ansTh, 89,3 % caMoCTIHOT
Ta 1HIMBITyaIbHOI pOOOTH.

2. MeTa Ta 3aBJaHHA HABYAJbHOI AMCIUILIIHI

OcHOBHM €eKOJIOTii Ta HE0eKoJIOrisi — 1€ HayKa I0 BHUBYAE B3a€EMUHHU MIXK
KUBUMHU OpraHizMamMu Ta HABKOJIMIITHIM CEPEIOBUIIEM, a TaKOX JIOCIIKYE
HaBKOJIMIITHE CEPEOBUIIE, MOTO BIUIMB HA CYCHIJIBCTBO Ta 3BOPOTHY PEAKIIIIO MPUPOIU
Ha QISUILHICTD JIFOACTBA.

Ile omHa 3 rojOBHUX (PyHIAMEHTAIBHUX HAyK MPO B3a€EMOBITHOCHUHU JKHUBOI U
HEXUBOI TPUPOAU, MPO CEPEAOBUIINEC HANIOTO MPOKUBAHHS, WOrO JKMBI W HEXHUBI
KOMIIOHEHTH, IXHIM B3a€EMO3B'SI30K, MO (OpPMYye YMOBHU JKUTTS Ta PO3BUTKY BCIX
exocucTeM. [HOMI Mg UM PO3YMIIOTH TakKWil TEPMIH SK HEOEKOJIOTisl ab0 EKOJIOTiI0
TexHochepu.
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B cyuacHiii ekosiorii BUAUIAIOTH TaKi HAPSIMKU:

AyTeKoJIOTisl — BHMBYA€ B3a€MO3B’S3KM BHU[IB 3 HABKOJHUIIHIM CEpPEIOBUIIEM
(BtMB  cepenoBuiia Ha Mopdosoriio, ¢Gi3ioNorii  Ta TOBEIIHKY OpraHi3miB,
BU3HAYCHHS MEXK CTIMKOCTI BUIy 1 HOTO CTaBJICHHS JI0 PI3HUX €KOJOTTYHHUX (PaKTOPiB).

Jemexomorist  (MOMyJSIiiHA €KOJOTisl) — BHUBYAE IMPOCTOPOBY CTPYKTYPY
MOMYJISALIM, 1X TEHETUYHUHN CKJIaJl, MEXaHI3M PO3MHOXKEHHSI Ta JUHAMIKY YUCEIbHOCTI,
CHIBBIAHOIIEHHS PI3HUX BIKOBUX I'PYN Y MOMYJISILIII.

CuHeKooriss — aHaizye CTOCYHKH MDK OCOOMHAMH, IO HaJeXaTh 0 p13HHX
BUJIIB JAHOTO YTPYMyBaHHS OpPraHi3MiB, a TaKOX MIK HHUMH 1 HaBKOJHUIIHIM
CEPENOBHUILIEM.

BioreorneHonoris, abo €KOCHCTEMOJIOT1S — BUBYAE O10T€OIEHOTHIHHUH I1ap 3eMHO1
KyJIi.

biocdepororisa (rmobanbHa exosoris) — BUBYA€E Oiocdepy K €quHE TIaHETapHe
1JIe, 3’ SICOBY€E 3aKOHOMIPHOCTI €BOJIIOIIIT O10chepH.

3MICT HaBYaldbHOI AWCHUIUIIHK HampaBlIeHWd Ha (OpMYyBaHHS HACTyIHUX
KOMIIETEHTHOCTE, BU3HAUCHUX CTaHJIapTOM BHIIOi OCBITH Ta OCBITHHO-NPO(DECIHHOIO
porpamotro 3i crenianibHocTI 183 «TexHomorii 3aXucTy HaBKOJMIITHBOTO CEPEIOBUIIIAN:

K02: 3HaHHS 1 KpUTHMYHE PO3YMIHHS MpPEAMETHOI 007acTi Ta mnpodeciiHoi
TISIBHOCTI.

®K19: 31aTHICTh 3aCTOCOBYBAaTH MIKAUCHUILIIHAPHI MIIXOAU MPU KPUTUIHOMY
OCMHCIICHH1 €KOJIOTTYHHUX MPOOJIEM.

OTpumaHi 3HaHHS 3 HABYAJHHOI AMCIUIUTIHK CTaHYTh CKJIAJOBHUMH HACTYITHHX
NporpamMHNX Ppe3y/ibTaTiB HaB4YaHHA 3a creuiaibHicTio 183 «TexHomorii 3axucty
HABKOJIMIIIHBOTO CEPEIOBUIIIAN:

IIP01: 3Hatu cydyacHi Teopii, MAXOAW, NPHUHIIUIKM EKOJOTIYHOI TOMITHKH,
dbyHIaMeHTalIbHI TTOJIOKEHHS 3 O1oyorii, Ximii, Pi3UKH, MaTeMaTuKy, O010TEXHOJIOTII Ta
(daxoBUX 1 MPHUKIATHUX 1HKEHEPHO-TEXHOJOTTYHUX AMCUUILIIH [T MOJICIIOBAHHS Ta
BUPIIIEHHS KOHKPETHUX MPUPOA03aXUCHIUX 3a/1a4 Y BUPpOOHUUiH cepi.

3. [Iporpama HaBYAJILHOI TUCHUILTIHH

3MmicToBHUIT MOaYJ b 1. OCHOBH €KOJIOTI.

TEMA 1. IIpeomem ma cmpykmypa cy4acHoi ekoozii.

Exomnorist sk Hayka. [Ipenmer ekosorii, ii micuie B cucTemi O10JOTIYHMX HAYK.
CrpykTypa Ta 3MICT Cy4acHOI €KOJIOT1i, 3B'I30K 3 IHIMIMMH auctruiiHaMu. OCHOBHI METOIN
exonorii. CucteMHu# miaxin B exonorii. 3aBaanHs exonorii. Koporki BimoMocTi 3 ictopii
(bopMyBaHHS HayKU.

TEMA 2. Ocnoséu ghaxmopianvnoi ekonozii.

3aranpHl  BIIOMOCTI MpO ekosoriuHi ¢aktopu, ix kiacudikamis. [loHATTS
CEpe/IOBMINIA ICHYBaHHS Ta YMOBHM ICHyBaHHA. B3aemomis ¢aktopiB. Exonoriuna
IJIACTUYHICTh Ta BaJIeHTHICTh. [IpaBwio ontumymy. JlimityBasibHi (akropu. [IpomeHnepa
eHeprisi (COHsYHA pajiarlisi) Ta cBimio. Temmneparypa sik exonoriunuii gakrop. CHIroBHiA
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MOKpUB SIK eKosoriunuil Qaxrop. Boxa sik exonoriunuii ¢akxrtop. Enadiunuit gaxrop B
XKUTTI pociiuH Ta TBapuH. Oporpadiuni daktopu. Bitep, armocdepHuii THCK, MarHiTHe
nojie 3emuti. biorenHuii exonoriyauii hakTop.

3micToBHUIT Moay/b 2. OCHOBHI €KOJOTIYHI 3aKOHHU, 3arajbHI BIJIOMOCTI IPO
6iocepy Ta ceperoBuIla.

TEMA 3. OchnosHni eKo102iuHi 3aKOHU, RPAGUIA MA NPUHYUNU.

OxpeMi 3araJbHOHAyKOBI 3aKOHU. 3aKOHU €KOJoTii. 3aKOH B3a€EMO3aMIHHOCTI
(xomnencarii) ¢gaktopiB E. PyGens. 3akon He3aMiHHOCTI (yHIaMEHTAIbHUX (AKTOPIB
B.P. Binbsamca. 3akon tonepantHocTi B. llendopna. 3akon nerpagaiiii sIkocTi eHeprii.
3akoH €gHOCTI opraHi3Mm-cepenosuie. 3akoH JliHmemana (mpaBuio 10%). 3axon
¢dazoBux peakiiil. 3akonu exosorii b. Kommonepa. [Ipasuia exonorii. Tepmogunamiune
npaBuio Baut-ITodpda — Appeniyca. [IpaBuno 6iomoriunoro migcuieHHs. [Ipuniunu
exosiorii. Ilpunmun  anenomatii. ®itouneHosoriudi  npunmunu S, XKakkapa
(61oueHoTnuHI npuHUUNU A. TiHeMaHHa).

TEMA 4. 3azanwvni eioomocmi npo oiocghepy.

OpranisMm Ta cepenoBuile. B3aeMomiss MiX OpraHi3MOM Ta CEpPEIOBUILEM.
3arasibHa XapakTepucTtuka Olocepu. Armocdepa Ta BunpomiHwoBaHHS. Ckiana
o0iocepu. Ilinchepu Ta Hanchepu, ix xapakrepuctuka. OCHOBH (DYHKIIIFOBAaHHS
6iochepu. OcoOIMBOCTI €BOIOIII.

TEMA 5. Ocoobaueocmi cepeoosuuy icHy8anHs 0P2aHiIMie.

Oco0nMBOCTI BOJHOTO CepeqoBHINa Ta opraHi3miB. OCOOIUBOCTI MOBITPSHOTO
cepenouiia Ta opradizmiB. Csimio. Kucenb. MiHepanbHi pedoBuHH. TepmiuHi
BJIacTUBOCTI Bonu. [IpoGnema BTpaTu Boau.

3micToBHMIT MOayJib 3. ExocructeMu, 6101I€HO3M Ta MOMYJISAIII].

TEMA 6. Ilonamm:a npo ekocucmemy.

[Tonstts mpo exocuctemy. IlpomykyBanHa B ekocucteMi. KoHCyMeHTH.
Koncymentu-nerputodaru. Penynentu B exocuctemi. Po3kiagaHHs oOpraHiqyHoi
pedoBuHU. OCOOIMBOCTI MOTOKIB €HEPTii B ekocucTeMi. bioreoximMiuni HukiM. Jlanuroru
YKUBJICHHS, XapuoBl Mepexi Ta Tpo(iuHi piBHI B ekocucTeMi. EKoIoriuHi mipamijiu.

TEMA 7. Biouenosu.

bionieno3u, ix ocob6muBocti. Kiacudikamis Ta BiIacTMBOCTI O1011€HO31B.
[Toxaznuku ¢yHKIIOHYBaHHS Oi01IeHO31B (yrpymnoBaHb). [lokasHukM (yHKITIFOBAaHHS
Oiomeno3y. PiBHi pizHOMaHiITTA. [IpocTOopoBa cTpykTypa O101I€HO3Y: PO3MOILIT
YIpyNoOBaHHS TI0 BepTukail (xapakrep crparudikaiii). IIpoctopoBa cTpykTypa
0101I€HO3Y: TOPU3OHTAJIBHUN PO3MONAUT yrpymnoBaHHS (Mo3aiuHicTh). [lepioguyHIiCTh
¢byHKITIFOBaHHSI 0101I€HO3IB (XapakTep akTUBHOCTI). CTpyKTypa (XapakTep) XapuoBUX
3B'SI3KIB. XapakTep TPYMOBHX BINHOCHH B OioreHo3i. TomivHi 3B’S3KH B O10IEHO3I.
[IponykTuBHICTh exocuctemu (OioneHo3y). [loHsATTs mpo kpaiioBuil edekr. EkoToH.
ExonoriuHi cykuecii Ta KiiMakxc.
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TEMA 8. Opzanizauia ekocucmemu Ha pieHi nonyaayii.

[TonsaTTs momynsiii. XapakTepHi O3HAKM MOMYJSIIHHUX yrpynoBaHb. LIlinbpHICTE
Ta YUCEIBHICTh MOMYJIALiM. JIMHAMIUHI XapaKTEPUCTUKH TMOMYJISAIIN: HapOIKyBaHICTh,
CMEPTHICTh, BIKOBA CTPYKTYypa, BHIKMBAaHHS, TUIM KPUBUX BIDKUBaHHS. Xapakrep
po3scesieHHst ocoOuH. IIIBUAKICT Ta TUIK POCTY MOMYJAIIN. YMOBH, 110 OOMEXYIOTh
MOIIMPEHHS OCOOMH Ta mNomyasiuid. €MHICTh cepefoBUIlla iCHYBaHHS. Perymsiis
YHCENIbHOCTI MOMyJALINA. XapakTep po3MOAlTy OCOOMH B MOMyJsALiAX. Tunu B3aemoii
MDK BHJAMU B YIPYHNOBAaHHSX: MDKBHJOBA KOHKYPEHIIIS, XFDKAITBO, Mapa3uTU3M,
aHTH0103, KOMEHCaJI13M, MTPOTKOOTEPAaIlisi Ta MyTyaJli3M.

3micToBHMIT MoxyJib 4. Exonoris TexHochepu.

TEMA 9. Heoekonozis, Hoocghepa ma anmponozeHHUil 6niueé Ha 008KILIA.

Heoexomnorist: 00'exT, mpeaMeT Ta MeTou aociikeHHs. [louarts nmpo Hoocdepy.
OcHoBH TexHOEKoJOrii. 3a0pyaHeHHs] MOBKUUIA. 3a0pyaHEeHHs Ta iX Kiacuikaiis.
Kopotka xapakrepucTtvika HaWOLIbII MOMMPEHUX 3a0pyaHIoBadiB: Ta3u. KopoTka
XapaKTepUCTUKa HAWOLIBII TMONIMPEHUX 3a0pyAHIOBAYiB: BYIJIEBOJIHI, Ba)KKI METaJIu.
Peectpaitiss Ta KOHTpoJib 3a0pyIHEHHS. MeETOAuM BHU3HAUEHHS SIKOCTI Ta OOCSTIB
3a0pynHenb: ['JIK moBiTps. Metoau BuU3HAYEHHS SIKOCTI Ta o0csriB 3a0pynHens: /K
noBiTps. Metonu Bu3HAYeHHsS sIKOCTI Ta o0csriB 3a0pynHenb: [JIK rpynty. Meronu
BU3HAYEHHSI SIKOCTI Ta 00csriB 3a0pynnens: [JIK Bogu. MeTtonu BU3HAYEHHS SIKOCTI Ta
obcsriB 3abpyanens: [JIEH, MTH, M/IP3. Metoau BU3Ha4Ye€HHS SIKOCTI Ta OOCSTIB
3a0pyaHEHb: MPOIOBOJIBYA CHPOBHHA Ta XapuOBi MPOILYKTH.
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4. CTtpykrypa (TeMaTU4HMi MJIAaH) HABYAJIbHOI TUCIUILTIHA

3MiCTOBI MOy 1 TEMHU

KinekicTs rogua

neHHa hopma

3a049Ha opma

5| 2 |E 5| 9|5
°c |=| E| &I g |=|E|&|8E
2 | 2|51 8|88 2 |E|E|8|s
o ) Q. S | < O o ) Q S | < 9
> =l 5l =516 > =l =5l 516 a
Mopyas 1
3micToBuii MmoxyJb 1. 3arajibHa eKoJIOTist
Tema 1. [Ipenmer Ta cTpyKkTypa cydacHOl - 1 - 1] 14
20 | 4 | 2 | 4 |10
€KOJIOT'11
Tema 2. OcHOBHU (paKTOpiaIbHOI €KOJIOT i 20 | 4 | 2| 4 |10 - 1] - - | 10
Pazom 3a 3micmoeuii mooyne 1 | 40 8 | 4|8 20| 40 2 - 1| 24
3micToBuii MoayJab 2. OCHOBHI €K0JIOTIYHI 3aKOHH, 3arajbHi BizoMocTi npo diocdepy Ta
cepeoBUIIA
Tema 3. OCHOBHI €KOJIOT1UHI 3aKOHH, ITpaBUIIA 10 >l 1121 4 - 1)1 - | 15
Ta IPUHLIUIN
Tema 4. 3aranbHi BigoMocTi Ipo 6iocdepy 20 2 |14 |6 - 111] -1]15
Tema 5 QCOGHHBOCTl CEepeOBUIIl iICHYBaHHS 10141212110 1]1]15
Oprasi3miB
Pazom 3a 3micmosuii modyns 2 | 40 8 | 4|8 |20 | 40 2 | - | 1|45
3microBuii Moayab 3. EkocucreMu, 0ioneHO3H Ta MOMYJIsIIii
Tema 6. [loHsTTS PO exocuCcTEMY 20 4 |12 ] 6 - 111 - | 15
Tema 7. biornieHo3u 10 4 | 2] 2110 - - 1 15
Tema 8. QPFaHISaHIH €KOCUCTEMH Ha PiBHI 10 4 1 4 4 - - 1 1 15
TOTMYIISIN
Pazom 3a 3micmoeuii mooyne 3 | 40 8 | 4|8 20| 40 1 - 1| 45
3micTroBuii Mmoay s 4. Exodiorist Texnocgepu
Tema 9. Heoelqznorm, Hooccbepg Ta 30 s | 413810 - 1 1] 20
AQHTPOIIOTEHHHI BIUIMB Ha JTOBKIJLIS.
Pazom 3a 3micmoeuii mooyne 4 | 30 8 148 10| 30 1 - 1] 20
BCHOI'O | 150 | 32 |16 |32 |70 | 150 | 6- | 6 | 4 | 134
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5. Temu J1aODOPAaTOPHHUX 3aAHATH
0 Hazga temu Kinbkicthb
3/1 TOAVH
1 Tema 1. OCHOBHI €KOJIOTIYHI MOHSTTS, TEPMIHU Ta BUSHAYECHHS 1
2 Tema 2. OpranizmMoBuii piBeHb (PYHKIIIOHYBAHHS €KOCUCTEMHU 2
3 Tema 3. AGIOTHYHI €KOJIOT1YHI YHHHUKH CEPEAOBHIIA 2
4 Tema 4. BioTH4HI 1 aHTPONOTEHHI YNHHUKH CEPEIOBHUIIA 2
5 Tewma 5. [omymsiitinuii piBeHb opraHizaiiii 610J0T1YHUX BUIIB 2
6 Tema 6. Exonorist 610THYHUX yTrpynOBaHb 2
7 Tema 7. Buenns B. i. Bepaancekoro npo 6iochepy ta Hoochepy 2
8 Tema 8. bioinaukariis Ta il pojib B €KOJIOTTYHUX JTOCIIHKSHHSIX 2
9 Tema 9. BusHaueHHs YMCENBHOCTI MOMYISAIII| 2
10 Tewma 10. Orinka NiILHOCTI TOMYIISIIIT 2
11 Tema 11. [IpocTopoBa cTpykTypa MONyssLii (XapakTep po3ceseHHs! 0COOUH y 4
TTOTTYJISITIT)
12 Tema 12. CTarucTu4Hi TECTH B €KOJIOTI1 4
13 Tema 13. EnemenTu pocTy monyssiii Ta nepeadbadeHss ii po3mipy 2
14 Tema 14. Po3paxyHOK yacy 1MoJIBOEHHS OMYJISALI| 1
15 Tema 15. IlepepBHuii (qUCKpeTHHIT) Ta Ge3nepepBHUN PICT MOMYISIIT 2
Pazom 32
6. TeMu NPaKTUYHUX 3AHATH
Ne Hazpa tremu Kinpkictb
3/m TOJIMH
1 Tema 1. 3a0pynHEeHHS JOBKIJUIS CTAI[lOHAPHUMH JKEPEJIaMU BUKHU/IIB 2
3a0pYIHIOBATLHUX PEUOBUH
2 Tewma 2. 3a0pynHEeHHS JOBKIJUIS HECTAIlIOHAPHUMH Ta HEOPTraHI30BaHUMHU 4
JpKEpeIaMy BUKUIB 3a0pYHIOBAIBHUX PEYOBUH
3 Tema 3. 3a0pynHEeHHS JOBKIJUIS BHACTIAOK BEACHHS ClIILCHKOTOCIIOIAPCHKOTO 2
BUPOOHMIITBA
4 Tema 4. Peectpartist Ta KOHTPOJIb AHTPOIIOTEHHOTO 3a0PYIHEHHS TOBKIIIS & 2
5 Tema 5. TexnorenHne 3a0pynHEHHS 2
6 Tema 6. Exonoro-arpoximMiyHa OIliHKa I'PyHTY Ta CKJIaJaHHsS HOTo €KOJIOTIYHOTro | 2
acopTy
7 Tema 7. [1nara 3a BUKUAM, CKHIM Ta PO3MILICHHS BiAXO/1B 3a0pyIHIOBAILHUX 2
PEUOBUH B HABKOJIMIIIHHOMY CEPEOBHIIL
Pa3zom 16

7. 3aBaaHHs IS CAMOCTITHOI po0oTH

Meta camocTiiiHOi poOOTH CTYIEHTIB: HaOyTTd JOJAaTKOBUX 3HaHb, IEpEBIpKa
OTPUMaHMUX 3HAHb Ha MPaKTHIl, BUPOOICHHS (PaxoBHX Ta AOCIHIAHHUIILKUX BMiHb Ta

HAaBUYOK. 3MICT CaMOCTIHHOI poOoTH

BH3HAYAIOTh METOAWYHI MaTepiaju, 3aBIaHHS Ta BKa31BKHM BUKJIa1ada.

CTYICHTa HaJl KOHKPETHOIO TMPOOJIEMOIO
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CamocTiitHy po0oTa CTyIeHTa TaKoX 3a0e3redye CHUCcTeMa HaBYATbHO-METOTUIHUX
3aco0iB, nependadeHuX JJisl BUBUCHHS HaBUAJIBHOI AUCHUIUIIHK: T1IPYYHHUK, HABYAJIbHI
Ta METOAMYHI ITOCIOHMKHM, KOHCHEKT JIEKI[A BHKJIaga4va, HaBYaAJIbHO-METOIMYHUN
KOMILIEKC JUCIUILTIHH.

Tema 1. IIpeomem ma cmpykmypa cyuacHoi ekonocii.

1.

N

4.
S.

OCHOBHI TOHATTS KJIACUYHOI €KoJorii (CepeloBHILE KUTTSI, EKOCHCTEeMa,
Oiocdepa, Oiomaca, uB1 1CTOTH, BHA (OIONOTIYHMI), MOMYJAIIS, KPYroooir
PEYOBUH).

Bxnan y possutok exosnorii K. Jlinues, E. I'ekkensi, B. Bepraacekoro.

['0110BH1 HaMPsIMKK KJIACHYHOI Ta Cy4yacHOi eKoJjorii (ayTo-, CUH-, IeM-, 3arajbHa,
ro0anbpHa, IPUKIIAIHA €KOJIOTis, 6010reoneHooris, 6iocdeponaoris, HEOSKOIOTis).
CepenoBuilie )KUTTS Ta PiBHI aJanTarlii >)kKUBUX OPTaHi3MiB 10 YMOB JOBKIJIIS.
Kupa pedoBuna 6iochepwu, ii GyHKIIT Ta BIACTUBOCTI.

Tema 2. Ocnosu ghakmopianvhoi exonocii.

1.

oW

o

[lepBuHHI Ta BTOPUHHI, MPUPOJHI Ta aHTpomoreHHi cykuecii. CykieciiHui
npoIiec.

Cucrema, ekocucTeMa Ta 010reoreHo3.

Exonoriuni 3akonu b. Kommonepa.

Exonoriuna piBHOBara, cTabiIbHICTb Ta CTIHKICTh €KOCHCTEM.

[TopyiieHHST €KONOriuHOi pPIBHOBard BHACHIIOK BHYTPIINIHIX YH 30BHILIHIX
BILJIUBIB.

[TonsiTTa CyKIeciit Ta iX pi3HOBHU]IH.

[TonsiTTa CyKIeciit Ta iX pi3HOBHUIM.

Tema 3. Ocnoeni exonoziuni 3akonu, npaguna ma NPUHYUNU.

1.

B w

3akoH OloreHHoi mirpauii atoMiB (3akoH B. I. Bepnanacbkoro). 3akoH ¢izuuHo-
XIMIYHOI €JTHOCTI KMBO1 peuoBUHHU (3akoH B. I. BepHancbkoro).

ExoTokcukaHTu Ta KCEHOOIOTHMKHM. Mirpailisi MNeCTUIUIIB Ta JIOKCUHY B
eKoCHCTeMaX.

3aKOH BHYTPIIIHBOI IMHAMIYHOI PIBHOBArv. 3aKOH MipaMiJid €HEpTii.

3akoH (mpaBuiio) minimymy Jlibixa (FO. JIi6ix). 3akon TonepantHocTi [llendopna
(B. Lllendopm).

3akoH koHKypeHTHOro BHHATKY (I. @. Tay3e) Ta #oro Hacmiaku. 3akoH
o6opoTHOCTI Giochepu. 3akoH OE3MOBOPOTHOCTI B3a€EMOJIi B CUCTEMI JIFOIMHA —
6iocdepa.

3aKOH OJHOHAINPABIECHOCTI MOTOKY €HEprii B €KOCHUCTEMI. 3aKOH OOMEKEHOCTI
MPUPOIHUX PECYPCIB.

[TpaBuiO 3aMilllEHHS €KOJIOTTYHUX YMOB. 3aKOHM CUCTEMH «XHKak— >kepTBa» (B.
Bonbsreppa).
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Tema 4. 3azanvni eioomocmi npo odiocghepy.

RN E

PiBHI opranizaiiii ’HuBOTO.

Bbiocdepa sk riobanbHa cuctema.

['eoxiMiuH1 KOJI000IrH PEYOBHH 1 €JIEMEHTIB y Oiocdepi.
TexHoreHes Ta CTIHKICTb Ol0cdepu.

Oxopona 6iochepu.

Tema 5. Ocoonuseocmi cepedosuuny icnyeanusa op2anizmie.

HOoo~NOoO TR WNE

biotnuni dakropu amanTailii OpraHizmMiB 0 yMOB HABKOJIUIITHBOTO CEPEOBHUIIIA.
bioTnyH1 B3aEMUHM B €KOCHCTEMAX.

Tpodiuna Mepexa, JTaHITIOT JKUBJICHHS 1 €KOJIOTTYHI MpaMiJIH.

MexaHi3Mu TIATPUMKH €KOJIOTIYHOT pIBHOBATrd B €KOCUCTEMI.

Exomnoriuni Himr B eKOCUCTEMAX.

[TapameTpu €KOJOTIYHOI HillIi.

bioTnyH1 B3aeMuHM TUITY “XHKAK-KEPTBA .

Mytyanizm. [Ipuknaan MmyTtyainizmy.

Cum0103. KoHkypeHTHI 010THYHI B3a€EMUHU (KOHKYPEHLIA).

Tunu oprani3aMiB B €KOCUCTEMI: MPOTYIIEHTH.

KoHcymeHnTH, penyneHTu.

Hacnigku nopyiieHb O10THYHUX 3B'3KIB B €KOCHCTEMAX.

[Tpuniunosa cxema GOTOCUHTESY.

JlarepanpHa Ta BepTUKajdbHA  30HAJBHICTH OIONOTIYHOI MPOAYKTHUBHOCTI

aBTOTpO(bHOFO APYCY CKOCUCTCM Ha KOHTHUHCHTAX.

Tema 6. Ilonammasa npo ekocucmemy.

1.
2.
3.

4.
S)

[Tomymsmii Ta X TUIH.

OCHOBHI KpUTEpii OLIIHKA MOMYJISIIH.

BunmoBuii ckimag 1 KUIBKICHE CIHIBBIIHOIICHHS BHJOBUX TMOMYJSIA B
eKOCHCTEMAaX.

Crparerii BmkuBanns nomyssiuiid. K-, R ta S- crparerti.

Bunu pocnun Ta TBapHUH, MOMYINALI] SKUX BUKOPUCTOBYIOTH T1 UM 1HIII CTpaTerii
BUKUBAHHS.

Tema 7. bioyenosu.

oukhwnE

bionieno3u Ykpainu Ta ix oxopoHa.
Exosorist 610THYHUX YIpyITyBaHb
30epesxeHHs 01011€HO31B
[Ipuponni Ta mTy4Hi 6101IEHO3H
Bunoga ctpykrypa 61011€HO31B.
ArpobioneHosu




MIHICTEPCTBO OCBITH I HAYKU VKPATHU ®-23.07-
JKuromupenka JEP)XABHUU YHIBEPCUTET « )JKUTOMUPCBKA IMOJITEXHIKA» 05.01/183.00.1/6/0K16-
noJiTexnika Cucrema ynpasiainnas sikictio Biznosinae JICTY ISO 9001:2015 2023
Exsemnnap Ne 1 Apk 16 /10

Tema 8. Opzanizauia ekocucmemu na pigni nonynauii.

1. Tlomynsiis SIK CKJIaJ0Ba €KOCHUCTEMH.

2. TlpyuunHM BUMHUpAHHS TOMYJISIIN.

3. CrpykTypa NomnyJssiii.

4, dakTopu 3arpo3u I BUJIOBOTO PI3HOMAHITTS Ha MOMYJIALINHOMY PiBHI.

Tema 9. Heoexonozia, noocghepa ma anmponozeHHUIl 6n1u6 HA 00BKIJLIA.

NoabkowdE

© ®

10.
11.
12.
13.

14,

Exonoriunnii MOHITOPUHT, PiBHI MOHITOPHUHTY.

Tunu Ta BUAM €KOJIOTIYHOTO MOHITOPHHTY.

MOHITOPHUHT SKOCTI MOBITPS Ta BO/I.

MOHITOPUHT CTaHy I'PYHTIB Ta 010J0T1YHOTO PI3HOMAHITTS.
MoHiTopHUHT pagiaiiHOT0 BUITPOMIHIOBAHHS.

OuwineHHs! BUKUIIB B aTMOC]EDY.

OuuIeHHs CTIYHUX BO/I.

8. Ilepesik mUTaHb JJIs MiATOTOBKHU MOBiTOMJIEHDb / TIpe3eHTaNiii
(MpakTU4HI 32HATTH)

OpraHiuHi TOKCUKaHTH, X XapaKTEepPUCTHUKA, KEPeia HAAXOKEHHS y TOBKIILJIS.
['o510BHI HANPSIMKK KJIACUYHOI Ta CY4acHOi €KOJIOTii (ayT-, CHH-, IEeM- 3arajbHa,
MIPUKJIaJIHA €KOJIOT1sI, 010T€OIEHOJIOT1sI, HEOEKOJIOT1s).

bionoro-exonoriyna kiacuikamis XIMIYHUX €JIEMEHTIB: XapaKTepPHUCTHKA,
BIUIUB HA TIPOIECU KUTTEMISIIBHOCTI, TOKCUYHICTh OIOT€HHUX Ta a0l0TeHHHUX
€JIEMEHTIB

Exocuctema Ta 6ioreoneHo3. O3HaKu €KOCUCTEM: EMEPIKEHTHICTh, CYKYIHICTb,
TeTePOTCHHICTD.

[TopymieHHs: €KOJOTIYHOI PIBHOBAarMm €KOCHCTEM BHACIHIJIOK BHYTPINIHIX YH
30BHIIITHIX BILJIMBIB.

Exorokcukantu Ta kcenooOiormku (JI/AT, miokcurHm). Mirpaliis necTUIHIIB Ta
JIIOKCHHY B €KOCHCTEMAX.

EBtpodikaris, TpodHICTh Ta CanpoOHICTh TIAPOJOTIYHUX OO'€KTIB. iX
reoxiMivHi Ta 010JI0T14H1 1HUKATOPH.

OpraniuHe 3emiiIepoOCTBO - MPOOJIEMU Ta NEPCIIEKTUBH.

Oco0anBOCTI BUKHMIIB 3a0pyIHEHb B aTMOC(EepHE MOBITPS B1Jl PYXOMUX JIKEPEIL.
Hetpanuiiitai qxepena eHeprii - MOXXJIMBOCTI Ta OOMEXKEHHS.

Metonu ouniieHHs! 3a0pyIHEHOTO TTOBITPSL.

JKupa pedyoBuna 6iochepwu, ii (yHKIIT Ta BIACTUBOCTI

biotnyHi akTopu aganTarlii opraHizmiB 10 yMOB HABKOJIMIIHBOTO CEPEOBHUIIA.
bioTnyH1 B3aEMHHM B €KOCHCTEMAX.

JlarepanpHa Ta BepTUKaJIbHA 30HAJBHICTH O10JOTIYHOI MPOAYKTHUBHOCTI
aBTOTPO(HOTO SIPYCYy EKOCUCTEM Ha KOHTUHEHTAX.
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15. Cxema dotocunresy ta mukin Kamppina. CBITJIOBI Ta TEMHOBI peakilii IMUKITY

16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
217,

28.

29.

30.

31.

32.

33.
34,

35.

36.

37.

38.

KanbBina

Exosnoriyni Him B ekocucTeMax. [lapamerpu eKosoriyHo1 Hilil.

Myrtyanizm. [lpuknanym MyTyanizmy.

Cum6i103. KonkypeHTH1 010THYH1 B3a€MUHU (KOHKYPEHIIIS).

Heiitpanizm. AnsTpyism, koHGopMi3M, eroizm. KanibamizMm.

Hemekonoris. [Tomynsuii Ta ix TUNy.

BunoBuii ckimag 1 KUIBKICHE CHIBBIHOIICHHS BHJIOBUX TMOMYJSINA B
eKOCHCTEMaX.

Crparerii BuwxuBanHs momnyismid. K-, R ta S- crparern. Buam pocnun Ta
TBapUH, MOMYJIALIT SIKHX BUKOPUCTOBYIOTH T1 UM 1HIII CTpATErii BUKUBAHHS.
Etonoriuna crpyktypa mnomyndmiii (MOOAMHOKWN Ta MOHOTAMHHM CIIOCOOH
KUTTS, CIM'Sl, 3rpasi, CTaa0, KOJIOHIs, IIpaii).

CniocoOu BMKUBaHHS Ta 3a0€3ME€YEHHS €KOJIOTTYHUX OTPeO MOy,
PiBHOBara (romeocra3) MPUPOJHUX EKOCUCTEM Ta CTIHKMA PO3BUTOK
AHTPOTIOEKOCUCTEM.

bioTuuHi 3B'sI3KM B €KOCUCTEMAX, HACIIIKHY iX TOPYIIIEHHS.

CeitnoBuit pexum BopoiM. KamamyTHicTh Boau. SIBulle 3aJlOMIICEHHS CBITJIA Y
BO/I.

TepMiuHi BIACTUBOCTI BOJU Ta iX €KOJOT1YHE 3HAYeHHs. TeMmeparypHi pexuMu
BOJIOMM Ta cTparu@ikailii BOAHUX TOBII.

Po3unneni rasu y Bomi. KucHeBuit pexum. Ekonoriuni rpynu BOAHHX
OpraHi3MiB 3a BITHOLIEHHSM JI0 BMICTY PO3YMHEHOT0 KUCHIO Y BO/IL.

CosnoHicTh 5K a0l0TUYHUN (PaKkTOp MOBKiUIA. EKONOTIYHI rpynmu OpraHi3MiB 3a
BIJTHOIIICHHSIM JI0 COJIOHOCTI BOJI. AfanTarlii opraHi3MiB.

XiIMIYHMM CKJIaJ] TPUPOTHUX BOJA: aTMOC(EepHUX OmajiB, TOBEPXHEBUX Ta
M1J13¢MHUX BOJ, BoJl CBITOBOTO OKEaHY.

3nauenHs pH sk abiotuyHoro ¢gakropa AOBKIUISL. EKOJIOTIYHI rpynu OpraHizmis
3a BIJTHOIIEHHSM J10 3HaYeHb pH. Ananraiiii opraHiamis.

biotnuni B3aemunu tuny " Xwmxak-xeprsa' Ta "[lapazur - KuBuTEH"

Baxki wmeranu: KojgooOIr y JOBKULI, JKepela HAJIXOKEHHS Ta MIIIeHI
Ypa)KE€HH$, €KOJIOTTYHO 3yMOBJIEHI XBOPOOH, iX MPUUYMHU Ta HACIIIKH.

BruivB 10H13y10UMX BUIIPOMIHIOBaHb HA JKMBI1 ICTOTH, Yy TJIMBICTh PI3HUX OPTaHIB
JI0 10H13yI0901 paiiariii.

[eoximiuynuii (oH, MPUPOAHI Ta TEXHOTEHHI T€OXIMIYHI aHOMAail TOKCHUYHUX
PEUOBUH.

Cepenni BmicTH (KJIAapKH) XIMIYHHMX €JIEMEHTIB Ta BUJU HOPMYBAHHS BMICTY
TOKCUKAHTIB Y JIOBKIJLII.

[TonsiTTs mpo cykuecii Ta ix pisHOoBUAM. [lepBUHHI Ta BTOPUHHI, MPUPOJHI Ta
aHTpornoreHHi cykuecii. CykueciitHuil npouec.
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39. I'mobGanpHa mpopoBoskya mpobnema Ta mpolnemMa AeIUUTy MPOIYKTIB

40.
41.

42.

43.

44,

45.
46.

47.
48.
49.
50.

ol.

52,
53.
54,
55.
56.
57,
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

XapuyBaHHS JUIs HaceyneHHs 3emuti. Di310JI0TTYHO OOTPYHTOBaHI HOPMH
XapuyBaHHS JIIOAMHH.

[Tosicu ronony Ta nepeinanus. [IpogoBosbua Ge3nexa.

Hemorpadiuni npobiieMu - Kpu3u Ta BUOYXy. JlMHaMIKa 4MCEIbHOCTI JIFOJCHKO1
MOMYJIAIIIT.

Jlkepena HagXOJKEHHS OKCU[IB CIPKM Ta HITPOTeHY B arMocdepHe MOBITPS.
MexaHi3M YTBOPEHHS KHCJIMX JIOINIB, IX NPUYMHU Ta HACTHIAKH, LUIIXU
BUPIIIEHHS TTPOOJIEMH.

Jxepena HaIXOMKEHHS IMMApPHUKOBUX Ta3iB. TerutoBuit OamaHc 3emuti Ta Horo
3MIHM B YMOBax 3pOCTaHHs KOHIICHTpAIll MapHUKOBUX Ta3iB B aTMOC(EPHOMY
MOBITPI.

[TapHukoBHil €(heKT Ta MOXKIIMBI HACHIIKY 1Jis1 3MiH KiiMaty. [Insxu BupimeHHs
npoOieMu.

Exonoriuna He6e3mneka. [loka3HUKH €KOJIOTTYHOT HEOEe3MEeKH.

3a0pynHeHHs1 aTMOC(EpPHOro MOBITPS, BMICT 3a0pyIHIOBAIBHUX PEYOBUH IPU
CHAJIIOBaHI1 PI3HUX TUIIIB OPTaHIYHOTO MaJIMBA.

TroTIOHOMATIHHS Ta HOTO HACIIIKY J1JIs 310POB’SI.

MexaHi3Mu TIATPUMKHN €KOJIOTIYHOT PIBHOBAr B MPUPOAHIN €KOCUCTEMI.
AHTponoreHH1 (pakTopu JTOBKULISA: NPSAMUNA Ta HEMPSMUIN BILTUB.
['paHUYHO-/TOMTYCTHMI KOHIIGHTpAIlli Ta JIeTaJlbHI JIO3W IOJIOTAHTIB, HAYKOBI
ocHoBM Bu3HaueHHs [ JIK, JI 30, JIso.

Knacu neOe3nekn OCHOBHUX 3a0pyIHIOBAaYiB 3a CTYIEHEM BILTUBY Ha OpraHi3M
JIOJTUHHU.

Enepreruuni nponecu B exkocuctemax. [IoHITTS eHTpomii B €Kojorii.

Ananraiiii opraHi3MiB 10 pUTMIYHOCTI IPUPOTHUX SBUILL.

MexaHi13MH perytoBaHHs BOJIHOTO 0ajlaHCy OpraHi3MaMH.

3arajibH1 3aKOHOMIPHOCTI CYKIIECIHOTO MpOIIeCy.

Mirpaitii sik (pakTop romeocTasy eKOCHUCTEM.

BunpomintoBaHHS, 1110 BUKOPUCTOBY€eThCA 1pu (hotocunTtesi. KKJI ¢porocunTesy.
Minepanu, BUBITPIOBaHHS, 2-, Ta 3-11apOBI IJIMHACTI MIHEpAJIH.

bonota, 60710THCTI TPYHTH, X XapaKTepPUCTHUKA.

Po3moain XIMIYHHUX €JIEMEHTIB Ha 3eMIIl.

Hudysiga, ocMOC, OCMOTUYHUI THCK Ta aKTUBHE TPAHCIOPTYBAHHS €JIEMEHTIB Y
POCIIUHY.

Tpancmiparllis Ta MOXKUBHI PEYOBUHU POCIUHHU.

dorocunTe3, TUIU (POTOCUHTEZY Ta PaKTOPU JOBKLILIS.

BuBiTproBaHHs Ta yTBOPEHHSI TYMYCY.

XKutTeBi popMH POCIIHH, IK YUHHUK IPUCTOCYBAHHS 10 YMOB CEPEIOBHILA.
AnTH0103, aHTHO10TUKH, TX BIACTUBOCTI.

Bona sk xuTTeBUM mnpocTip opraHi3miB. [lmaBaHHsS Ta 3aBUCIUN CTaH
OpraHi3MiB.
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68. IIpucTocyBanHs 10 XKUTTA Y Bo1. BonHuit 1 conboBuii 6ananc y puo.

69. 3MiHM B 03epax MPOTATOM POKY, YMOBH OCBITJIICHHS Ta TeMIEpaTypHl YMOBH.

70. 3MiHM B 03epax MPOTATOM POKY, HasIBHICTh TO)KUBHUX PEUOBUH Ta BMICT KHUCHIO.

71. CiiyxoBe CIpUMHSATTS Ta ycepeaHeHui piBeHb 1myMy. [llkona Big mymy Ta iforo
MOIIUPEHHS.

72. 3a0pynHeHHs1 TpyHTOBUX Boi. IIpoGnema 3 HiTparamu Ta mpobieMa piakoro
THOIO.

73. BusiBnennst nutHOI Boau. JloOyBaHHS BOIH.

74. BoxHi cUCTEMU, TSCTH Ha TOKCHYHICTB (010TECTH).

75. bioinnukaropu  (imaukaropu  1ii, 1HAMKATOPH  peakuii, 1HIUKATOPH
Hakonn4eHHs ). PociuHHA1 610MOHITOPH.

76. 3HUKHEHHS BUIB. 3HAYCHHS JTiCOHACAKEHD JIJIST TBAPHH.

/7. BigHoBmroBaH1 Buau eHeprii. bioeHepris, aakoroibHe Ta METaHOBE OPOIIHHS
(6ioras).

78. XemocuHTe3. 3HaUYCHHSI XEMOCHHTE3YIOUUX OaKTepiil B €eKOCUCTEMAX.

79. IcTopist cTaHOBJICHHS €KOJIOTIi SIK HayKW. PO3BUTOK €KOJIOTIYHHMX JTOCIHIKEHb B
VYkpaiHi.

80. XwmxarrBo. OcoOMMBOCTI B3aEMOIT “XMKaK — JKepTBa”.

81. bioreoxiMiuHMiI  Kpyroobir  emeMeHTiB B  Oioreomenosi.  Kpyroo0ir
MIKPOEJIEMEHTIB.

82. 3akoHU TepMOIMHAMIKH, X €KOJIOTIYHE 3HAUYCHHS.

9. MeToau HABYAHHSA

[lix yac BHMBYEHHS HABYaJbHOI TUCIHMIUTIHM BUKOPHUCTOBYIOTHCS TaKi METOIU
HaB4YaHHS: 1) CIIOBECHI METONM — JIEKIlisA, Oecija, MiaJior, PO3MOBiAb-pO3’ICHEHHS; 2)
HAOYHI METOIM — METOJl UTIOCTpallii, CIIOCTEPEKECHHS, MOJCIIOBaHHS; 3) MpaKTU4HI
METOAM — BUPOOHUUYO-TIPAKTUYHI, TBOPUO-TIONIYKOBI, KOHTpPOJIbHI; 4) caMmocTiiiHe
HaBYaHHS; 5) IHAUBIIyaIbHA pOOOTA.

10. MeToau KOHTPO.TIO

Cucrtema OIIHIOBaHHSI 3HAaHb CTYAEHTIB 3a MUCHMUILTIHOW «OCHOBHM €KOJIOTil Ta
HEOEKOJIOT1{» BKJII0YA€ MOTOUHUM, MOIYIbHUHN Ta MIACYMKOBUN CEMECTPOBUN KOHTPOJIb
3HaHb — ek3aMeH y 1 cemecTpi. KoHTponb 3HaHb 3AIMCHIOETBCA 3a MOAYJIBHO-
PEUTHHIOBOIO CUCTEMOKO. [10TOYHNMI KOHTPOIb. BuaaMu NOTOYHOTO KOHTPOIIO MOXKYTh
OyTM y BIONOBIZHOCTI 3 MPOrpaMoOl0: ONUTYBAHHS, KOHTPOJBHI POOOTH, TECTH,
KOJIOKBIYyMH, HAyKOBl MOBIJOMJIEHHs TowO. [Ipr mNOTOYHOMY KOHTPOJl MiA 4Yac
7a0bopaTOpHUX 3aHATh OIIHII MiJIATAI0Th: PIBEHb 3HAHb, MPOJEMOHCTPOBAHUMN Y
BIJINOBIJIAX, AKTUBHICTh TIPH OOTOBOPEHHI MHUTaHb, CUCTEMAaTHYHICTh POOOTH Ha
3aHATTSIX, PE3y/IbTaTH BUKOHAHHS JIOMAIIHIX 3aBllaHb, EKCIPEC-KOHTPOIO y (opmi
TECTIB Ta KOJIOKBIyMIB, MUCHMOBHUX KOHTPOJBHUX POOIT, B TOMY YHCIl MOMYJIbHHUX
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MiCYMKOBUX. MoayabHUN KOHTPOJb. MOIYIbHUNA KOHTPOJIb MPOBOIUTHCS Ha
BIIMOBIAHOMY TPAKTUYHOMY 3aHSTTI TICJAS BUBYCHHS 3MICTOBHOTO  MOJYJIS.
[IpoBoauTHCS Ha MiACTAaBl OLIHOK MOTOYHOIO KOHTPOJIIO Ta PE3yJbTaTiB MOAYJIBHHUX
KOHTPOJIBHUX POOIT, BUKOHAHHSM SIKMX 3aBEpPILIYEThCS] BUBUCHHSI MaTepiaity 3a KOXXKHUM
Moayiem. [limcymkoBuii ceMecTpoBuii KOHTPOJb. [1i1CyMKOBHI ceMeCcTpOBUN KOHTPOJIb
y 1 cemecTpi mpoBoauThcs y Gopmi 3alik Ta mepeadadae, 110 MiJCYMKOBA OIlIHKA 3
JaHO1 MCUMILIIHA BU3HAYAETHCS K CyMma OLIHOK 3a MOAYIsIMH. Skiio cyma OaniB €
HEI0CTaTHBOIO 3100yBay MPOXOAUTH M1JCYMKOBE T€CTyBaHHS.

11. Po3noais 6axaiB

[ToTouHe TecTyBaHHs Ta caMOCTiiiHa poOoTa CyMa
3micToBuUi 3MiCTOBUI MOTYINb 2 3micToBUi MOIYIb 3 3micToBuUi
MOAyJb 1 MOAayIb 4

T1 T2 T3 T4 T5 T6 T7 T8 T9
10 15 10 10 10 10 10 10 15 100

12. Illkaja ouiHIOBAHHSA

3a IIKajoo Ex3amen 3amik bamn
A BigmMinHO 3apaxoBaHO 90-100
B 82-89
c Hobpe 3apaxoBaHO ~a-81
D . 64-73
= 3a10BIJILHO 3apaxoBaHO 60-63
FX ) He 3apaxoBaHno 35-59
HezagosinbHO
F He 3apaxoBaHno 0-34
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