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1. OIUC HABYAJIBHOI JUCHUILIIHU

Merta @®opMyBaHHS IPYHTOBHUX 3HAHb LI0JI0 TEOPETUYHUX OCHOB
METOOJIOTI{ 1 METOAIB aHali3y Ta 3a0e31neueHHs eKOJIOT1uHOi Oe3neKn
KommnereHnTHicTh
OHII «Exonoriuna K22 3patHicTs 3acTOCOBYBaTH 1HXKEHEPHOCKOIOTIYHI 3ac00U MiHiMi3amil
oe3neKa» TEXHOTCHHOTO BIUIUBY Ta BiJHOBJICHHS MOPYLICHUX MPUPOJHUX EKOCHCTEM.

OIlIT «Exkosoriyuaa
oe3reka»

OIIIT «Exomnoris ta
O0XOpOHa
HAaBKOJIUIITHHOTO
CEPEIOBHINAY»

K20 3patHicTs 3acTOCOBYBAaTH iHKCHEPHO-CKOJIOTYHI 3aC00M MiHiMi3amil
TEXHOT'€HHOTO BIUIMBY Ta BiJHOBJICHHS MOPYIIECHUX IPUPOJTHUX EKOCHCTEM.

K20 3marnicTs 3acTOCOBYBATH iH)KEHEPHO-EKOJIOTIUHI 3aCO0M MiHiMizaii
TEXHOTEHHOTO BIUIUBY Ta BiJHOBJICHHS MOPYIICHUX TIPUPOTHUX €KOCHCTEM.

PesyiabTaT HAaBYAHHA
OHII «Exkosoriyna
Oesmnekay

OIlIT «Ekomoriyna
Oe3mekay»

OIIIT «Exomnoris ta
O0XOpOHa
HaBKOJIHUIIHBEOTO
CEPEIOBHINAY»

P221 Bwmitu po3po0iisTi IpOeKTH MI0A0 MiHiMi3allii TEXHOTEHHOTO BILIUBY
Ha TIPUPOIHI CHCTEMH.

P201 Bwmitu po3po0iisti IpOEKTH MI0A0 MiHiMi3allii TEXHOTEHHOTO BILIUBY
Ha TIPUPOIHI CHCTEMH.

P201 Bwmitu po3po6iisiTi MPOEKTH 1010 MiHIMi3allii TEXHOTCHHOTO BILTUBY
Ha TPUPOIHI CUCTEMH.

Ba3oBi 3Hanus

1. ocHOBHI 0O3HaKH Ta Kjiacudikallisi MPUPOJTHUX PECYPCIB;

2. HampsMKH, BUAU Ta 3aKOHOMIPHOCTI IPHUPOIOKOPUCTYBAHHS;

3. MeToaM Ta 3acO0M OYMINEHHS aHTPOTIOTEHHUX BUKHIIB.

4. OCHOBHI TPUHIUIHN PAI[IOHATLHOTO BUKOPUCTAHHS Ta OXOPOHHU
BOJHUX pecypciB YKpaiHu;

5. cucreMu 000POTHOTO BOAOMIOCTAYaHHS;

6. TOTOYHI  IHAMBIAyadbHI  HOPMH  BOJOKOPHUCTYBaHHS  JJIA
i ITPUEMCTBA;

7. METOIM OYHMIICHHS CTIYHUX BOI;

8. OCHOBHI HANPSIMKH PaIliOHAIIEHOTO 3€MJIEKOPHCTYBAHHS;

9. 3axomM 1MmIOAO paIliOHAIBHOTO
3eMEeIbHUX YTi/lb.

10. nmpo6iemu BUAOOYTKY KOPHUCHHUX KOITAJINH;

11. OCHOBHI MNPUHLMIIK Ta METOAH OXOPOHH
BUKOPUCTaHHS HAJP;

12.3axomu W00  PaliOHATBHOTO
POCIIMHHHX PECYPCIB;

13. ocHOBHI 3aX0/1 110JI0 OXOPOHU TBAPUHHUX PECYPCIB;

14. Takcariist pOCJIMH Ta TBapHH.

15. TeopeTn4HI OCHOBH CTBOPEHHSI CUCTEM EKOJIOTIYHOT Oe3eKu;

16. BiAMOBIAHY METOAOJIOTIIO aHaNi3y, CHUHTE3y, OIIHIOBaHHS Ta

cucreMaru3anii pi3HOMaHITHUX 1HOPMaLIHHUX PKEPETT eKOJIOTTUHUX

HeOe3IeK;

17. ouiHky MPOSIBY NMPUPOIHUX Ta TEXHOTCHHUX PHU3MKIB 1 METOAM iX

MiHIMI3alil;

BUKOPUCTaHHS Ta OXOPOHHU

1 paimioHaabHOTO

BUKOPUCTAaHHA Ta OXOpPOHH

Ba3oBi BMiHHA

1. po3paxoByBaTHM IOKa3HMKM BOJOKOPHCTYBAaHHS JUIsl OKPEMHX




BUPOOHUYUX J1THHUIG;
2. CKIIaJaTH BOJIHUI OanaHC MiJIPHEMCTBA;
3. omiHoBaTH e(PEKTUBHICTH BUKOPUCTAHHS BOJU HA MiIIPHEMCTRI;
4. Bu3Ha4yaTH €(DEKTUBHICTH MMUJIO- TA300UHIICHHS;
5. BHU3HAYATH OCHOBHI HAIpsSMKH Ta 3aXO0Jd IIOJO0 paIiOHAIBHO
BUKOPHUCTAHHS 36MEIbHUX PECYPCIB;
6. BU3HAUYAaTH OCHOBHI HaINpsSMKH Ta 3aXO0Jd IIOJO0 pAaIiOHAIBHO
BUKOPHUCTAHHS HAJID;
7. mpuiiMaTH y4acTh y MMPOBEJCHHI TaKcallii pOCIUH Ta TBApHH.
8. peami3oByBaTH METOJOJIOTIIO JOCHIPKEHHS PI3HUX BUJIIB
€KOJIOTIYHUX HeOe3meKk sl MoOyJIOBH CHUCTEMH 3axXHCTy Ta
BIIHOBIJIEHHS JOBKIJIIA,
9. cucremaTu3yBaTy Ta BU3HAYATH €KOJIOT1YHO HEOE3MEeUHI YNHHHUKHU
3a BHUJAMH, 00 €KTaMH, MPUYMHAMH, HACIIJIKAMH, MOXIHBOCTSIMU
3am00iragHss Ta YacoM JIKBimamii HACHIAKIB UIA OITAUMAILHUX
HaNpPsSMKIB BUPIIIEHHS LIUX MTPOOIIieM;
10. mpoBoauTH aHaNi3 Ta 3AIMCHIOBATH JIaTHOCTHKY KPHU30BUX
MIPOLIECiB /IS MPOTHO3YBAHHSA Ta TUITAHYBAHHS 1X MOTEPEIKEHHS;
11. po3pobasiTH Ha OCHOBI OOJIKY TMOKAa3HMKIB PIBHIB €KOJOT1YHOI
Oe3IeKH BIMOBIIHI 3BITH JJI IPUHHATTS YIPABIIHCHKUX PIillICHb;
12. 3piiicHIOBaTH KEpIBHUITBO IUIaHAMU Ta TpOrpaMamMH podiT 3
BHSIBJICHHS €KOJIOTIYHO HEOC3MEUHUX CUTYAIliH;
13. 3nilicHIOBaTH IJIaHYBaHHS Ta MPOTHO3YBAaHHS PI3HUX IMPOLECIB Y
rajy3i €KOJIOTi4HOi O€3MeKu JIsd TMOOYJOBH CHCTEM 3axXHUCTy Ta
BITHOBJIEHHS JTOBKIJIJIA.

Ba3oBi HaBHYKH

1. BusHauaTu HEOOXiHI IPUPOTOOXOPOHHI 3aX0IU IS
3a0e3nevYeHHs] BUMOT pallioHATILHOTO MPUPOJOKOPUCTYBAHHS.

2. cucTeMaTH3yBaTH Ta BU3HAYaTH €KOJIOTIYHO HeOe3NeyHi YNHHUKH

3a BUJaMH, 00’€KTaMd, NMPUYMHAMH, HACTIJIKAMH, MOXKIHBOCTSIMH

3armo0iragHs Ta YacoM JIKBifgamii HACHIAKIB JUIS  ONTAMAJILHUX

HaIpsSIMKiB BUPIMICHHS X TTPOOJIeM;

3. MpOBOAMTH aHali3 Ta 3AIMCHIOBATH MIarHOCTHKY KpPHU30BUX

MPOIIECIB IS TPOTHO3YBaHHS Ta TUTAHYBAHHS 1X MOTIEPEHKECHHS;

4. po3po0isiTH Ha OCHOBI OOJIKY MOKa3HUKIB DIBHIB E€KOJOTIYHOL

Oe3IeKH BIMOBIIHI 3BITH JJI IPUHHATTS YIPABIIHCHKHUX PIllICHb;

5. 3IIMCHIOBAaTH KEPIBHHIITBO IJITaHAMH Ta MporpamMaMu poOiT 3

BUSIBIICHHS €KOJIOT1YHO HEOE3MEUHIX CUTYAITii;

6. 31MICHIOBATH TJIAaHYBAaHHSI Ta MPOTHO3YBAaHHSI PI3HUX MPOIIECIB Y

rajgy3i eKoJIOTi4yHOi 6e3MeKH Ui NOOYI0BU CHCTEM 3aXUCTy Ta

BIJTHOBJIEHHS JOBKILIS.

IloB’s13ani cuiiadycu

Honepenns
MUCIMILIIHA

HacrynHa qucumiutina

KinpkicTbs roaun

nekmii: 30 rog.
ceMiHapchbki 3aHATTA: 15 rox.
camocCTiiiHa po0OoTa CTYACHTIB: 75 roj.




2. MIPOTPAMA HABYAJIbHOI IUCIUILITHA

2.1. Jlekmiitai moymi

Kon HasBa monyns ta rem KinekicTh TOguH
ayJIUTOPHI CPC
3M-JI1 | Cy4acHi TexHoJOril 3aXMCTy aTMoc(epH Ta NOBOIKCHHS 3
BiIxomamMu
Tema 1. Knacudikamiss MeTOAiB 3aXHMCTy JOBKULIA. 2 2
KoHnemis 3amo6iranss 3a0pyaHEHHIO.
Tema 2. Exonoro-ekoHOMiYHHN e(eKT BiJg BIPOBAKECHHS 2 2
MPUPOIOOXOPOHHHUX TEXHOJIOT1i
Tema 3. TexHosOruH1 TpUHOMH 3a1I00IraHHIO 3a0pYIHEHHIO 4 2
atMochepu
Tema 4. [HCTpyMeHTaIbHI TEXHOJIOTIT 3aXUCTY aTMOC(EpH. 2 2
Tema 5. Ouuinenns BUKHIIB y (igbTpax. 2 2
Tema 6. BinaiseHHs TOMOTeHHHX 3a0pyIHIOIOYNX PEUOBHH.
Tema 7. Tepmiuni meToau. 2 2
MopnyJbHa TeCcTOBa KOHTPOJIbHA podoTa Nel 1 2
5
3M-JI2 | CyuacHi TexHoJIOTil 3aXHCTY riapocdepn
Tema 1. Konmenirist 3axucty rigpocdepu Ta kinacudikaris 2 2
METO/IIB OUMIIEHHS CTIYHUX BOJI.
Tema 2. MexaHI4HI METOIY OYMILIEHHS CTIYHUX BOJI. 2 2
Tema 3. @i3UKO-XIMIYHI METOAHM OUUIIEHHS CTIYHUX BOJI. 3 2
Tema 4. XiMiyHI METOAN OYHUILEHHS CTIYHUX BOI. 3 2
Tema 5. AepoOHi METOIM OYMILICHHS CTIYHUX BOI. 3 2
Tema 6. AHaepoOH1 METOIM OYMILICHHS CTIYHHUX BOJI. 2 2
Mopay/ibHa TeCTOBa KOHTPOJIbHA poboTa Ne2 5
Pazom: 30 36

Koncynpranii: Bokogas I''M. omun pa3 Ha TmwkaeHb (cepema 9.00-10.00) 3rimHO 3
rpadikoM KOHCYJIbTAIlil, 3aTBEPIXKEHOT0 Ha 3aci/laHH1 Kadeapu.

2.2. paktrani Momysi

Kon HasBa moayins ta rTem Kinekicts roguna
ayJMTOPHI CPC
3M-II1 Tema 1. BuOip BapianTa ouMileHHS 1 yTUii3alii BUKHIIB 7 5
KOHBEPTOPHOTO LIEXY
Tema 2. Po3paxyHok HeHTpati3allii Ta 3HSIIKOIKEHHS 4 5
TPaBWJIBHHUX CTIYHUX BOJI.
3M-I12 Tema 1. Bubip ocamkyBaya 1asi TepeBeACHHS 10Ha- 2 5
TOKCHKAHTa B 0Ca]
Tema 2. BusHaueHHs XapaKTepUCTHK a€pOOHOTO 2 4
OYUIICHHS CTIYHHUX BOJI
Pazom: 15 19

Koncynpranii: Bokogas I''M. omun paz Ha TmkaeHb (cepena 9.00-10.00) 3rigHo 3
rpadikoM KOHCYJIbTAIlil, 3aTBEPIKEHOT0 Ha 3aci/laHHl Kadeapu.




2.3. CamocrTiiiHa po0O0oTa CTyIeHTa Ta KOHTPOJIbHI 3aX0]I1

Kon 3apnanHs Ha CPC Ta KOHTPOJIBbHI 3aX01U Kinbkicth Crpox
MOTYJISI TOJINH POBEICHHS
3M-JI1 |e IlinroroBKa 10 JEKIiHHUX 3aHSATH 14 1 -7 tnxnens
e BukoHaHHS MOZYJIBHOI TECTOBOI KOHTPOJBHOI
po6oTu (000B’ A3KOBHIA) S / THKJIEHD
3M-II1 | e IlixrotoBka [0 MNPAKTHYHHX 3aHATH. YCHE 10 1 -7 tmxnens

ONMTYBaHHSA TIiJl Yac NPAaKTUYHUX 3aHATh Ta
3aXUCT NPAKTUYHUX pOOIT (000B’A3KOBE).

3M-JI2 | e IlinroroBka 10 JEKIiHHUX 3aHSATH 12 8 — 15 TmxneHp
e BukoHaHHS MOZYJIBHOI TECTOBOI KOHTPOJBHOI
po6oTu (000B’ A3KOBUIA) S 15 Tk ienn
3M-II2 | e IligroroBka [0 NPAKTHYHUX 3aHSTh. YCHE 9 8 — 15 Tmxienn

OIMUTYBAHHA Hi,[[ JaC IMPAaKTHYHUX 3aHATH Ta
3aXUCT MPAKTHYHUX POOIT (00OB’SI3KOBE).

[TinroroBka 710 iCIUTY 20

Pazowm: 75

2.3.1. MeToauka npoBeJAeHHs TA OHIHIOBAHHA KOHTPOJIbHUX 3axoaiB A 3M-JI1, 3M-JI2

Opranizaiiisi KOHTPOJIO 3HaHb CTYJIEHTIB TOOyJOBaHA 3a HAKOIMHYYyBaJbHO-MOIYJIHHUM
OPUHIUIIOM 3TiJHO BHMOT jirouoro B yHiBepcuteri I[lomoxenns «IIpo mnpoBeneHHs
MiJICYMKOBOTO KOHTPOJIIO 3HAHb CTY/ICHTIBY.

3 meopemuynoeo Kypcy HaBYAIBHOI IUCHUIUIIHM CTYICHT MOBUHEH OyTH TOTOBHM
BIJIMOBI/IaTH HA YCHI 3alTUTaHHS JICKTOpA 1] Yac JICKIIMHNX 3aHATh; HaJlaTH MUCHMOBI BiJIITOBIII
Ha 10 TecTOBUX 3amUTaHb BapiaHTy MOJYJIILHOTO KOHTPOJIHHOTO 3aBIaHHs. 3aBJaHHS MOAYJIBHOI
KOHTPOJIBHOI pOOOTH CKJIaJICH] Y TECTOBOMY BUTJISA/II 3aKPUTOTO THITY.

dopmamMH KOHTPOJTIO 3aCBOEHHS TEOPETUYHHUX 3HAHB € YCHE OMMUTYBAHHS MiJ] 9ac JCKI[IHHUX
3aHATH (MIOTOYHUK KOHTPOJIb), MOAYJIbHI KOHTPOJIBHI POOOTH 32 KOKHUM 3MICTOBHUM MOJYJIEM
(BHYTpIIIHBO CEMECTPOBUI KOHTPOJIb), CKJIAJaHHs ICIIUTY (ITiICYMKOBa aTecTallis).

Bapiaatu MoaynbHOI KOHTPOJIBHOI poOOTH MicTATh 10 3amuTaHbh y TECTOBOMY BHTJIS/II.
KoxHa BipHa BIANOBiAb OLIHIOETHCS B 3 Oan. MakcumallbHa KUTBKICTh OalliB 32 BUKOHAHUU
BapiaHT KOXKHOI MOJYJIbHOI KOHTPOJIbHOI poOoTH cTaHoBIThH 30 GaniB. MakcumanbHa KiJIbKICTh
0aJiB Ky CTY/IGHT MOX€E OTPUMATH 3 JIEKLIHHOT yacTHHHU cKkianae 60 Ganis.

2.3.2. MeToauKa NpoOBeAeHHS Ta OUIHIOBAHHA KOHTPOJbHUX 3axoaiB aias 3M-I11, 3M-112

DopMOI0 KOHTPOJITIO TTpakTHuHOro Moayito it 3M-I11, 3M-I12 € ycHe onuTyBaHHA MiJ] 4ac
MPOBEACHHS MPAKTUYHUX 3aHATh. MaKkCcUMabHa KUTBKICTh 0ajliB 32 KOXKHE MPAKTHYHE 3aHATTS
ckianae 10 G6ainiB. Bcboro 3a mpakTU4Hi 3aHATTS CTYACHT Moke oTpuMatu 40 Oais.

3aragpHa MaKCHMajbHa KIIBKICTh OamiB 3 AucHHIUTHE «CydacHI TEXHOJOTII 3aXHCTy
TOBKIJUISI», SIKY CTYJIEHT MOXe oTpumaru, ckiamae 100 GamiB (Teopernyna dactuHa - 60 Oais,
npakTU4YHa YacTuHa - 40 GamiB).

2.3.3. Meroauka mnpoBeleHHS Ta OWIHIOBAHHA KOHTPOJBHOIO 3axoay A
CeMeCTPOBOIO icuTy

Crynent BBaxkaeTbes nonymieHnM a0 [ICK 3 HaBuanbHOi quciuruiian «Cy4acHi TEXHOJIOTT
3aXMCTy AOBKUUIS», SIKIIO BIH BHKOHAB YCl BHAM POOIT, mepeadadeHi poOOYOr0 HaBUYAILHOIO
MPOrpaMor0 JTUCHHUILIIHU 1 HaOpaB 3a MOIYJIBHOIO CHCTeMOI0 cyMy OamiB He MeHmie 50% Bin
MaKCHMaJIbHO MOYIIMBOI 3a MPAKTHYHY YaCTHHY TUCHUILTIHY I icruty (20 Oais).

Koxen crynent, axkuii Ha JneHb icnuty Mae gonyck no IICK 3 gucuumutiaug, 1o
3aKIHYY€ETHCSI ICTIUTOM, CKJIaJIa€ MMCHbMOBHM 1CTTUT (€K3aMEH) 3a PO3KJIaJIOM €K3aMEHIB.

SIKIIO CTYNEHT Ha JEHb €K3aMeHYy He JIKBiIyBaB 3a00proBaHICTh 3 MPAKTHYHOI YaCTUHH
HaBYaJIbHOI JUCUUIUIIHMA, BIH HE JOMYCKAEThCS N0 €K3aMEHY. SIKIIO CTYIEHT JIIKBITyBaB
3a00proBaHIiCTh MO MPAKTUYHIN YaCTUHI 0 JHS €K3aMEHY, TO BiH JOMYCKAEThCS BUKIAAaYeEM 10




eK3aMeHY.
[TimcymkoBa KOHTpOJIbHA poOoTa (iCIUT) MpeAcTaBisie cOOO TECTOBI 3aBAaHHS, KOXKHE 3
skuX MictuTh 20 3amuTaHb. MakcuMalbHa OIIHKA 3a pe3yibTaTaMU IMiJCyMKOBOI aTecTaiii
(icuty) ctanoBuTh 100 Gamis.
3aranpHa OIIHKA 32 CEMECTpP BHUBOJAUTHCS SIK CepeIHbOApU(PMETHYHE 3a MiJCYMKaMHU
MOTOYHOTO KOHTPOJIIO (3 TEOPETHUYHOI Ta MPAKTUYHOI YaCTHH) Ta OIIHKOIO 32 1CTIUT.

3. PEKOMEHJIAIIIL IO CAMOCTIVMHOI POBOTH CTYJIEHTIB

3.1. Moayas 3M-JI1 «CyuacHi TexHoJ10ril 3aXicTy aTMOC(epH Ta MOBOIKEHHS 3 BiIX01aMm».
3.1.1. IloBuyaHHs

Tema 1. Kiacudikaris meronis 3axucty qoBkuULIsL. KoHnenis 3ano6iranys 3a0pyaHEeHHIO

[Ipu BuBueHHi Temu «Knacudikamis mMeroxiB 3axucty noBkULIL. Konmeniis 3amo0iranHs
3a0py/IHEHHIO» CTYJICHTH MOBHHHI 3HATH Marepiajl 3 HaBUaIbHUX MOCIOHUKIB [2]. OcobmuBy
yBary TpeOa 3BEpHYTH Ha TEPMIHOJIOTIIO B Takiii 00JIacTi MiSJILHOCTI JIIOJCH, SKI METOIHN
3HIKEHHA 3a0pynHeHHs atmocdepu icHyIoTh. Jlo#aTKOBHI MaTepian Juis BHUBYCHHS TEMH
MICTHTBCS B HABYAJIbHUX MOCIOHMKaX iHpopMamiiHux pecypcis [6].

Jlirepatypa [2, 6].

Tema 2. Exonoro-exkoHomiuHM# edeKT BiJ BIPOBAHKEHHS MPHUPOI0OXOPOHHUX TEXHOJIOTIN
[Ipu BuBYeHHI TemMu «EKOIOro-eKOHOMIYHMHM e(eKT BiJ BIPOBAIKEHHS MPUPOJOOXOPOHHUX
TEXHOJIOTIH» CTYJACHTH TMOBUHHI 3HATH Marepiail 3 HaBYalbHUX MOCIOHWKIB [1, 2]. OcobmuBy
yBary Tpeba 3BepHYTH Ha 3aleKHICTh MDK BHTpataMH Ha 3axucT arMmocdepu i 30HTKOM
HaBKOJIMIIIHBOMY cepefoBuiy. MaTu ysSBIEHHS MpO Kiacudikaiiro 3a0pyqHIOIOYHX PEUOBHH, SKi
MOXYTh BXOAUTH JO CKiaxy Bukuay. JlOJaTKOBUI Marepian ajisi BUBYCHHS TEMH MICTHTHCS B
HaBYaJIbHHX MOCIOHUKaAX iH(opMaIliitHux pecypcis [6].

Jlirepatypa [1, 2, 6].

Tema 3. TexHos0OT14HI TPUHOMU 3aMIO0ITaHHIO 3a0pyTHEHHIO aTMOC(hepH

IIpu BuBYeHHI TemMH «TeXHONOTIYHI NMPUIOMH 3amOOiraHHIO 3a0pYAHEHHIO aTMOChepu»
CTY/ICHTH MMOBMHHI 3HATH MaTepiai 3 HaBYaIbHHUX MOCIOHUKIB [1, 2], KpiM TOro 0ocoOIuBy yBary
3BEpPHYTM HA TACUBHI Ta aKTUBI METOQM 3HIDKCHHS 3a0pynHeHHs artMocdepu. MaTu ysBU Tpo
nepeBaru Ta HEJOJIKH TEXHOJOTIYHUX METOMIB, 00JacTh 3acTocyBaHHS. JlomaTkoBHIT MaTepial
JUIs BABYCHHSI TEMHU MICTHTBCS B HABYAJIbHHUX MOCIOHMKAX iH(pOpMaiitHux pecypcis [6].

Jlireparypa [1, 2, 6].

Tema 4. [HCTpyMEHTaJIbHI TEXHOJIOTI] 3aXUCTY aTMOC(epH.

[Ipu BuBYeHHI TeMU «[HCTpyMEHTaNBHI TEXHOJIOT1i 3aXUCTy aTMoc(epru» CTYACHTH TOBUHHI
3HaTH Marepiayl 3 HaBYAIBHUX MOCiOHMKIB [1, 2], KpiM TOro OcoONMBY yBary 3BEpHYTH Ha
NPHUHITUIIOBY TEXHOJIOTIYHY CXeMy OuHIeHHs. MaTH ySBH MPO pereHepaTuBHi Ta IECTPYKTUBHI METOIU
ounmienns. JlomaTkoBuit MaTtepian JUisi BUBYEHHS TEMHU MICTUTHCS B HAaBYAIBHUX MOCIOHHKAX
inpopmariitnux pecypcis [6].

Jlirepatypa [1, 2, 6].

Tema 5. OunieHns BUKHAIB y QiabTpax.

[Tpu BuBYeHHI Temu «OuuileHHs BUKUIIB y (QiIbTpax» CTYJACHTH MOBHUHHI 3HATH Marepial 3
HaBYaIbHHUX MMOCIOHMKIB [1, 2], KpiM TOro 0cCOOJMBY yBary 3BEpHYTH Ha NPHMHIMI pPoOOTH
(GUIBTPYIOUMX OYHMCHHX YCTaHOBOK. MaTW ysBU TMpPO BIIAUICHHS TETEPOreHHUX 3a0pyTHIOFOUMX
peuoBun (inprpamiero. JloJaTKOBHI MaTepian JJis BUBUEHHS TEMH MICTHTHCS B HaBYAIBHHUX
nociOHuKax iHpopMamiiHuX pecypcis [6].

Jlireparypa [1, 2, 6].

Tema 6. BinnineHHs rOMOTeHHHX 3a0py/IHIOIOUHX PEUOBHUH.

[Ipu BuBUYEHHI TeMU «BiIiicHHs: TOMOT€HHUX 3a0pyIHIOIOYNX PEYOBUHY CTYICHTH TOBHUHHI 3HATH
Marepian 3 HaBYaJIbHUX MOCIOHUKIB [1, 2], KpiM TOro 0ocoOJIMBY yBary 3BEpHYTH Ha CopOLiliHi
metou (abcopoitisi, agcopOitist, xemocopOiisi) . MaTu ysiBU PO COpOSHTH, 110 3aCTOCOBYIOTHCS,
3acobu ix perenepauii JloJaTKOBUII MaTepian JJisi BUBYEHHS TEMH MICTUTHCS B HaBYAJIbHUX
nociOHMKax iHpopmamiiHux pecypcis [6].



[Ipu BuBueHHI TemMu «TepmivyHi MeToaW» CTYJCHTH IMOBHHHI 3HATH MaTepial 3 HaBYAJIbHUX
nociouukiB [1, 2], kpiM TOro ocoOJHMBY yBary 3BEPHYTH Ha NpsMe CHATOBAHHS y IIOIyM’i.
JIOOKUCIICHHST OpTraHIYHUX 3a0pyAHIOIOUHX pPEUOBHH,
OJICP’KaHHS Ta BHKOpUCTAaHHA. MaTW ysABM MPO KaTaJTiTHYHI OTPYTH Ta OONACTh 3aCTOCYBaHHS
TepMiuHEX MeToxiB. JOmaTKOBHWIA Marepiad i BUBYCHHS TEMH MICTHTBCS B HaBUAIBHUX

Jlirepatypa [1, 2, 6].
Tema 7. TepmiuHi MeTOM.

nociOHuKax iH(opMamiiHux pecypcis [6].
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Jlireparypa [1, 2, 6].

3.1.2. [luTtanua 1 caMmonepeBipku
Tema 1.

. SIki MeTOIM 3HMKEHHS 3a0pyTHEHHS aTMOC(HEPH BITHOCITHCS 10 MACHBHUX, 10 aKTUBHUX? Yomy?
. SIKi MeTOIM OYMINEHHS BiTHOCATHCS 0 PETCHEPATUBHUX, IO NECTPYKTHBHUX? Yomy?

. [lpyHIMITOBA TEXHOIOTIYHA CXeMa OYHUIIEHHS BUKH]TY.

. BaJIeKHICTh MIJK BUTpATaMM Ha 3aXUCT aTMOC(epH 1 30MTKOM HaBKOJIHUITHHOMY CEpPEIOBHIILY.

. ['ycTHA 9acTHHOK SIK XapaKTEePUCTUKA KOMIIOHCHTY BHKH/TY.

. AJIre3iiiHi BIACTUBOCTI YaCTHHOK K XapaKTEPUCTHUKA KOMIIOHEHTY BUKHUY.

. AOpa3uBHI BJIaCTHBOCTI YACTUHOK K XaPAKTEPUCTHKA KOMIIOHCHTY BUKHU]TY.

Tema 2.

. EnexkTponpoBiiHICTh YACTHHOK 5K XapaKTCPUCTHKA KOMIIOHEHTY BUKUY.

. Knacuoikanis 3a0pynHIOI0UHX PEUOBHH, SKI MOKYTh BXOJUTH A0 CKJIaay BUKUIY.

. Kimacudikarttist METoziB OUHIIEHHS BUKHIIB.

. l'iapaBimivHmii OIip OYUCHOTO anapary.

. XapaKTepUCTHKA CYXHUX MEXaHIYHUX METO/IIB OYHMIIECHHS BUKUIIB Bl F€TEPOreHHUX 3a0py/IHCHbD,

JIOCTOTHCTBA 1 HEJIOJIKH.

1.
2.
3.

Tema 3.
OunieHHs BUKU/IIB B CyXUX MUAJIOBJIOBIIOBaYax (MHJIOOCAIHI KAMEPH).
[punnun poboTH HUKIIOHIB.
XapaKTeprucTHKa MOKPUX MEXaHIYHUX METOIB OYUIIICHHS BUKHIIB Bi/I TETEPOTCHHNX 3a0pyIHEHb,

JIOCTOTHCTBA 1 HEIOJIKH.

~NOoO 0Tk, WN P ~NOoO O WN P

A wWN P

Tema 4.

. OunreHHsS BUKHIIB B IPOMUBHUX KaMepax 1 MOPOKHUCTHX CKpyOepax.

. OunrieHHs BUKHIIB B HACAIKOBHX CKpybOepax.

. OunIneHHs BUKUIIB B MOKPUX 1HEPIIHHUX MUJIOBIOBIIOBaYax (Ckpyoep Benrypi).
. OunrieHds BUKHIB B 0apOOTaXHUX 1 MMIHHAX CKpyOepax.

. [lpuHLIKUIT pOOOTH MPOMUBHUX KaMep 1 MOPOKHUCTUX CKPYOEpiB.

. [lpuHImn poboTH HacaAKOBUX CKPYyOepiB.

. [lpuanmn pobotu 6apOOTa)KHUX 1 MIHHUX CKPYOepiB.

Tema 5.

. Binpinenns rereporeHHUX 3a0pyAHIOIOUNX PEUYOBHH (iNbTPALi€r0.
. PykaBHi GiasTpw.

. [IpuatIMn poboTH PITETPYIOYNX OYNCHUX YCTAaHOBOK.

. [lpuanmn pobotu enexkTpoinbTpy.

. JlocToiHCTBA 1 HEAOIKK OYHMIICHHS BUKHUIIB €NEKTPO(UIbTpaLi€lo.
. Knnacudikariis nopuctux GpiibTpyrouux Ieperopoaokx.

. Knacuoikanis ¢inbTpiB 3a KOHCTPYKUIHHUMH OCOOTUBOCTSIMH

Tema 6.

. CopOrittai MmeTomu ounttieHHs (abcopOITis).

. CopOritini MmeTonu ouuIneHHs (aacoporis).

. @i3nuHa 1 XiMigHa cOpOLis 3a0pyIHIOIOYHX PEUOBHH.

. CiocoOu mpoBeZieHHs pereHepariii BimpanboBaHuX aAcOPOCHTIB.

Tema 7.

TepmivHi METOU OYUIIICHHS BUKHU/IIB.

1.
2.

Karamitiuai MeToan OYnIEeHHS BUKUIIB.
Karanituuni otpyTu.

KaTaJIITHYHI METOJAH, KaTajli3aTopH, 3aco0u ix



3. O0u1acTi 3aCTOCYBaHHS TEPMIYHUX METOIIB OUMIICHHS BUKHIIB.

IInTanns 151 camonepeBipku 0a30BUX pe3yJIbTaTiB 3HAHb
1. SIxi MeTo/M 3HMKEHHS 3a0pyIHEHHS aTMOC(hEpHU BiTHOCITHCS 10 MACUBHHX, 10
akTuBHUX? Yomy?

2. SIxi MeToaM OYHMIICHHS BITHOCATHCS IO PETeHEPATUBHUX, 10 IECTPYKTUBHUX? Yomy?
3. [IpuHIMIIOBA TEXHOJIOTIYHA CXEMa OYHIICHHS BUKHITY.
4. 3aneXHIiCTh MiXK BUTpaTaMH Ha 3aXUCT aTMOcdepH 1 30MTKOM HaBKOJIUIIHHOMY
CEepeIOBUILLY.
5. T'ycTHHA YaCTHHOK SIK XapaKTePUCTHKA KOMIIOHEHTY BUKHU/Y.
6. AnresiiiHi BTaCTHBOCTI YACTHHOK SIK XapaKTEPUCTHKA KOMITOHCHTY BUKH/TY.
7. AGpa3uBHI BIACTHBOCTI YACTHHOK SIK XapaKTEPUCTHKA KOMIIOHEHTY BHKH/TY.
8. ENeKTponpoBiIHICTh YACTHHOK SIK XapaKTEPUCTHKA KOMIIOHEHTY BUKHTY.
9. Knacudikaris 3a0pyIHIOI0UHX PEUYOBHH, IKi MOXKYTh BXOJUTH A0 CKJIaxy BUKUIY.
10. Kitacudikariiss METO/IIB OYHILCHHS BUKU/IIB.
11. OuuieHHS BUKUIB B CyXUX MMAJIOBJIOBIIIOBaYaXx (MHJI00CAIHI KaMEPH).
12. IlpuHuun poOOTH LUMKIIOHIB.
13. XapakTepucTriKka MOKPHX MEXaHIYHHX METO/IIB OUUIIICHHS BUKH/IIB Bif
reTepOreHHUX 3a0pyIHEHb, TOCTOTHCTBA 1 HETOMIKH.
14. BigineHHs TeTepOTeHHNX 3a0pYAHIOIOYNX PEYOBUH (QiIbTpaIli€eto.
15. NocroincTBa i HEOMIKKA OYNIICHHS BUKHIIB €IEKTPO(UTBTpALIi€TO.
16. CopOuitini MmeToau ouuIieHHs (abcopOris).
17. CopOuitini METOM OYHMIICHHS (a1COPOIIis).
18. TepMiuHi METOIM OUYHUILIEHHS BUKH/IIB.
19. KatamTHyHi METOAU OYHUIIIEHHS BUKUIIB.
20. O6macri 3aCTOCYBaHHS TEPMIUYHUX METOJIIB OUHUIIICHHS BUKHUIIB.
3.2. Moayab 3M-JI2 «Cy4acHi TeXHOJIOTil 3aXHCTy riapocdepu».
3.2.1. IloBuaHHs
Tema 1. Konnenmist 3axucty rigpocdepu Ta kimacudikaliisi METOIIB OUHUIICHHS CTIYHUX BOJI.
[Ipu BUBUYEHHI TEMHU CTYICHTHU MMOBHHHI 3HATH MaTepial 3 HaBYaJIbHUX MOCIOHUKIB [1, 3], kpim
TOTO OCOOJIMBY yBary 3BEpPHYTH Ha Kiacu(ikaiilo METOMIB OYHMINCHHsS CTIYHHUX Box JlammmHa Ta
Kimacudikario 3a0pyqHIOBALHUX PEYOBHH CTIYHOI BomuW KymbCcbKOro 1 crmoco®iB i OUYWIICHHS.
JonaTkoBuit Martepian JUisi BHBYEHHS TEMH MICTUTBCS B HaBYAIbHUX MOCIOHHMKaX
inpopmariitnux pecypcis [6].

Jlirepatypa [1, 3, 6].

Tema 2. MexaHI4HI METOINU OUYUIIEHHSA CTIYHUX BOJI.

[Ipu BUBYEHHI TEMH CTYACHTH MOBHMHHI 3HATH MaTepiayl 3 HaBYaJIbHHUX MOCIOHMKIB [1, 3],
KpIM TOTO OCOOJIMBY yBary 3BEpHYTH Ha MEXaHIYHE OYHIIECHHS CTIYHHX BOJ, BiIUIJICHHS 3aBHUCIIHX
PEYOBHH Bil TIOTOKY CTIYHHX BOJ, CTYyMiHb OYHINCHHS CTIYHUX BOJA. MaTu 3MOry OIlIHUTH
HPOAYKTUBHICTS CIOCOOY OYMIIEHHs CTiYHMX BOI.J[0MaTKOBUI Matepian Il BHBYCHHS TEMHU
MICTUTBCS B HABYAJIBHUX NOCIOHMKAX iHPOpMaIiiHUX pecypciB [6].

Jlireparypa [1, 3, 6].

Tema 3. @i3uK0-XiMIYHI METOIM OYUIIICHHS CTIYHUX BOJ.

[Tpu BUBYEHHI TEMHU CTYAEHTH MOBMHHI 3HATH MaTepial 3 HaBYaIbHUX MOCiOHMKIB [1, 3], Kpim
TOTO OCOOJIMBY YBary 3BepHYTH Ha TMPUYMHH CTIHKOCTI KOJOIAHHUX JOMIIIOK B TIPUPOJHHX 1 CTIYHUX
BOJIaX. CIIOCOOU PYyHHYBAHHS CTIHKHX KOJIOITHUX CUCTEM B MPUPOTHUX 1 CTIYHUX BoJax. MaTH ysBH MPo
KOAaryJIsIlif0 SK METOJ BHIAJICHHS IOMIIIOK 3 MPUPOAHUX 1 CTIYHWX BOJ Ta (UIOKYJIAIII0 SK CITOCIO
MPUCKOPEHHS BUILICHHS IOMIIIOK 3 TIPUPOAHOT i cTiunoi Boau.. Jlo1aTKOBUI MaTepian AJisi BUBUCHHS
TEMH MICTUTBCS B HaBYAIBHHX MMOCIOHUKAX iH(pOpMaIiifHuX pecypcis [6].

Jlirepatypa [1, 3, 6].

Tema 4. XiMiyH1 METOAN OYHUIIIEHHS CTIYHUX BOJI.

[Ipu BUBUYEHHI TEMHU CTYJICHTH MMOBHHHI 3HATH MaTepial 3 HaBYaJIbHUX MOCIOHUKIB [1, 3], kpim
TOTO OCOOJIMBY yBary 3BEpHYTH HA iOHHHI OOMiH SIK METOJ OYMINCHHS CTIYHHX BOJ, PErCHEpaIlito
BIIMIPaITbOBAaHUX 10HOOOMIHHHUKIB, @ TaKOXX B3a€MHY HEHTpaii3amiio CTIYHUX BOA. MUTH ySIBH PO
pearcHTHy HEWTpali3allifo TMOTOKY KHCIHX 1 JIYKHHX cTidaux Boxa. JlomaTkoBWiA matepianl Jyist
BUBYCHHS TEMU MICTUTHCS B HABUYAIBHUX MOCIOHMKaxX iH(opManiiHux pecypcis [6].



Jlirepatypa [1, 3, 6].

Tema 5. AepoOHi METOI OUHUIIIEHHS CTIYHUX BO/I.

[Ipu BUBYEHHI TEMH CTYACHTH MOBHMHHI 3HATH MaTepiayl 3 HaBYAJIbHHUX MOCIOHUKIB [1, 4],
KpIM TOTO OCOOJIMBY yBary 3BEPHYTH HA OCHOBHiI XapaKTEPUCTHKH CTIYHHUX BOJ, IO IIiJISTalOTh
6ioximiganomy ountieHHio: bCK, XCK, 6ioxiMidyHU# IMOKa3HUK, aKTUBHUH MYyJI. MaTw ySIBH IIpO cIiocoOu
npoBezieHHst acpobHoro ouminends CB.JlomaTkoBuid marepian ajisi BUBYCHHS TEMH MICTHUTHCS B
HaBYaJIbHHX MOCIOHMKaAX iH(opMaIliitHux pecypcis [6].

Jlirepatypa [1, 4, 6].

Tema 6. AnaepoOHI METOIM OUMIIIEHHS CTIYHUX BOJI.

[Ipu BUBYEHHI TEMH CTYACHTH MOBHMHHI 3HATH MaTepiayl 3 HaBYAJIbHHUX MOCIOHUKIB [1, 4],
KpIM TOTO OCOOJHMBY YyBary 3BEpPHYTH Ha aHaepoOHe COpPOKYBaHHS a Craiail aHaecpoOHOro
cOpoxyBaHHSI. Matu ysBH NpO cIocoOW TpoBeleHHs aHaepoOHoro oumineHHs CB Ta 4YMHHWKH, IO
BIUIMBAIOTh HA CTYIiHb ouWmieHHs. J[ogaTkoBUM MaTepiay Jyisi BUBUEHHS TEMH MICTHUTHCS B
HaBUYAJIBHHUX MMOCIOHHMKAX iH(pOpMaLiitHUX pecypciB [6].

Jlireparypa [1, 4, 6].

3.2.2. [IuTanHsa 1y caMmonepeBipku

Tema 1.

1. Knacudikarii MeTo/1iB OYHIIEHHS CTIYHUX BOJ JlammmHa.

2. Knacudikanis 3a0pyIHIOBaJIbHUX PEUOBHH CTiUHOI Boau Kynbcpkoro i cro-
c001B 11 OUHILIEHHS.

Tema 2.

1. MexaHiyHe OUHIIIEHHSA CTIYHUX BOJIL.

2. BigmineHHs 3aBUCIUX PEYOBUH BiJl TOTOKY CTIYHUX BOJI.

3. CTymiHb OYUIIEHHS CTIYHUX BO/I.

4. ITpoayKTUBHICTH CIIOCOOY OUMIIEHHS CTIYHUX BOJI.

5. EKOHOMIYHICTh METO/Ty OYMIICHHS CTIYHUX BOJI.

6. EdpexkTrBHICTH CIOCOOY OUMIIICHHS CTIYHUX BOJI.

Tema 3.

1. Koarymsiist sk METOJ] BUTAJICHHS JOMIIIIOK 3 IIPUPOTHUX 1 CTIYHUX BOJI.
2. ©noKymALis K crocid NPUCKOPEHHS BUAIEHHS AOMIIIOK 3 IPUPOAHO] i
CTIYHOI BOJIH.

3. MexaHni3M [ii i0Ha-KOaryJstHTA.

4. KoarymstaTa 1 QurokyistHTH. MexaHi3Mu Iii.

5. I1lo Take «mOpIr KOaryssimii», «IBHAKICTh KOATYISLI1», «IOH-KOATYIISLisN»?
6. MexaHi3Mm Jii QIOKyISHTIB.

7. EnextpoduioTartist Sk METO OYHUIICHHIO CTIYHUX BOJI.

8. AjicopOrrist IK METOJ] OYHIIICHHS CTIYHHUX BOJI.

9. MeMOpaHHI METOAM OYMIICHHS CTIYHHUX BOJI.

10. ExcTpaKkiiist sk METOJI OUHIICHHS CTIYHUX BOJ.

11. doraris sk METO, OUYMILEHHS CTIYHUX BOJ.

12. IonHnit 0OMIH SIK METO OUYHUIIIEHHS CTIYHUX BOI.

Tema 4.

1. EnexTpoaiaii3 sk METOJ OYMIIEHHS CTIYHUX BO/I.

2. Perenepauis Bianpaus0BaHUX 10HOOOMiHHUKIB.

3. B3aemHa HeiTpanizaiist CTIYHHX BO/I.

4. PeareHTHa HEUTpaTi3aIlisl IOTOKY KHCITUX CTIYHUX BOJI.

5. PearentHa HelTpanizawis MOTOKY JIY>KHUX CTIYHHX BOZ.

6. Heitrpanizaiiist arpeCUBHUX CTIYHUX BOJ (PLIbTPYBaHHSIM.

7. OcamKeHHs 10HIB METAJIIB 3 TIOTOKY CTIYHUX BOJ,.

8. [IpuHIMIIOBA TEXHOJIOTIYHA CXeMa OYHIIICHHS BUPOOHUYUX CTIYHUX BOJI.
9. Hocsraenns I'IK npu ocamkeHHi 10HIB MeTalliB 3 TOTOKY CTiYHUX BOJI.
10. TexHoOTi4HA CXeMa CTYIIHYACTOTO BUJIIJICHHS 10HIB BAYKKUX METaJiB 3 BU-
POOHUYHX CTIYHUX BO[I.

11. BukopucTaHHS OKHCIIIOBayiB IpH 00poOLi MPUPOAHUX 1 CTIYHUX BOJI.



Tema 5.
1. AepoOHe OKUCIICHHS 3a0pyTHIOBATFHUX PEYOBHH. AKTHBHUHN MYJI.
2. UMHHHKY, 110 BIUIMBAIOTh HA CTYIiHb ouHIneHHsA. CriocoOu inTeHcupikamii OUnICHHS

3. CnocoOu npoBeaeHHs aepoOHOro ouniieHHs: CB

4. KoMIUIeKCHE OYMINEHHS MICHKMX CTIYHMX BOJI: MCXaHIUYHE OYHMIICHHS, OlOXiMiuyHE aecpoOHHI
OYHIIIEHHS

5.3He3apaxeHHsI BOIU

6. OOpoOKa ocajiB CTIYHUX BOA

Tema 6.

1. Anaepobne cOpoxyBanHs. Ctazii aHaepoOHOTo cOPOKYBaHHS.

2. UnHHMKHY, 10 BIUIMBAIOTH HA CTYMiHb OYMIIeHHS. [ panysmis anaepoOHOI 6iomacu

3. Cnocobu npoBeaeHHs aHaepoOHoro ounmeHHs CB. MeTaHTeHKH TIEPIIoTo OKOJiHHS

4. Peaktopu Apyroro moKOJiHHS.
5. OunieHHs Ta yTumizamis 6iorazy

ITuTanua s camonepeBipku 0a30BUX pe3yJIbTATIB 3HAHb

1. Kimacudikamii meTomiB ountieHHs CTIYHUX Box JlammmHa.

2. Kimacudikarist 3a06pyaHIOBATFHIX PEYOBHH CTIgHOT Bou KyJIbCHKOTO 1 CTIO-
c001B 11 OUHILEHHS.

3. MexaHiyHe OYMIIECHHS CTIYHUX BOJ,.

4. BigaineHHs 3aBUCINX PEYOBUH BiJl MMOTOKY CTIYHUX BOJI.

5. CTymiHb OYUIICHHS CTIYHUX BOJ.

6. IIpoyKTUBHICTD CIOCOOY OYMILEHHS CTIYHHX BOJI.

7. EKOHOMIYHICTh METO/y OYHIIEHHS CTIYHUX BOJI.

8. EdexTuBHICTH CIOCOOY OUMILIEHHS CTIYHUX BOI.

9. IlpnunHy CTIMKOCTI KOJOTAHMX AOMIIIOK B MPUPOAHUX 1 CTIYHUX BOJAX.
10. CiocoOu pyiiHyBaHHS CTIMKHX KOJIOITHUX CHCTEM B MIPUPOJHHUX 1 CTIYHUX
BOJIAX.

11. Koarynsiist sk METO] BUJIAJICHHS JOMIIIOK 3 IPUPOTHUX 1 CTIYHUX BOJI.
12. ®nokysiis SIK Crocid MPUCKOPEHHS BHIIICHHS JOMIIIIOK 3 IPHPOIHOT 1
CTIYHOI BOJIH.

13. MexaHi3M aii i0Ha-KOaryJsHTa.

14. KoarynsHTH i hJIOKyIsiHTH. MexaHi3Mu i

15. Mexani3Mm aii GIOKyISHTIB.

16. EnextpodoTariist Sk METO] OYHUILEHHIO CTIYHUX BO/I.

17. AncopOrist Ik METO]T OYHIIEHHS CTIYHUX BO/I.

18. MemOpaHHI METOJIM OUYHIIEHHS CTIYHUX BO/I.

19. ExcTpakiiis 5Kk METOJ OYHUIICHHS CTIYHUX BOJ.

20. dorarisa Ik METOI OUMIIIEHHS CTIYHUX BOJI.

21. louauii 0OMIH SIK METOJ OUYHUILEHHS CTIYHUX BOJI.

22. EnexTpoaiani3 K METOJ] OYHMILEHHS CTIYHUX BOJ

4. IMTAHHA 10 3AXOAIB TIOTOYHOTI' O, HIIICYMKOBOT'O TA
CEMECTPOBOI'O KOHTPOJIIO

4.1 IIuTaHHA 10 MiICYMKOBOr0 KOHTPOJIIO 32 pe3yJIbTATAMH BUBYEHHS JIEKIIITHUX MOAYJIiB

4.1.1. TecToBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJIBLHOI podoTn MoayJas 3M-JI1

1. ki MeToau 3HKCHHS 3a0pyAHEHHS aTMOoc(epr BiTHOCATRLCS A0 MTACHBHUX, 10 aKTUBHUX? Yomy?
[2, cTop. 3]

2. SIKi METOIM OUMILEHHS BiTHOCATHCS JI0 PETeHEPATUBHUX, 110 AecTpykrtuBHux? Yomy? [2, cTop. 8]

3. IIpUHIMIIOBA TEXHOJIOTIYHA CXEMA OUMIIEHHS BUKUY. [2, cTop. 9]

4. 3anex)HiCTh MiXK BUTPATAMHM Ha 3aXUCT aTMoc(epH i 30MTKOM HABKOJIMIIHLOMY CepeaoBumy. [2,
crop. 12]

5. T'yCcTHHA YaCTHHOK SK XapaKTEPUCTUKA KOMIIOHEHTY BUKHY. [2, cTop. 16]



6. AnresiiiHi BIaCTHBOCTI YaCTHHOK K XapaKTEPHUCTHKA KOMIIOHEHTY BUKUY. [2, cTop. 17]

7. AGpa3uBHi BIACTHBOCTI YaCTMHOK SIK XapaKTEPUCTHKA KOMIIOHEHTY BUKHUAY. [2, cTop. 17]

8. EJIEKTPONPOBiIHICTh YaCTHHOK SIK XapaKTEPUCTHKA KOMIIOHEHTY BUKHUY. [2, cTop. 18]

9. Knacuikamis 3a0pyIHIOIOUMX PEYOBHH, SKi MOXKYTh BXOJMTH 10 CKiIaay Bukuny. [2, ctop. 19]

10. Knacuikanist Metozis ouniienHs Bukuis. [2, ctop. 19]

11. Tigpasniunmii omip ouncHoro amapary. [2, crop. 20]

12. XapakTepuCTHKa CyXHUX MEXaHIYHUX METOMIIB OUHIIICHHS BUKHIIB Bil TETEPOTCHHIX
3a0pyIHEHD, JOCTOTHCTBA i Henomiku. [2, cTop. 20]

13. OunnieHHs BUKK/IIB B CyXMX MJIOBIOBIOBaYax (matoocanni kamepn). [2, crop. 20]

14. Tpunuun po6oTh UKIoHiB. [2, cTop. 21]

15. XapakrepucTuka MOKPHX MEXaHIYHUX METO/IB OYMIICHHS BUKHIB BiJl T€TEPOr€HHUX
3a0pyIHEHD, JOCTOTHCTBA i Hemomiku. [2, cTop. 28]

16. OuniieHHs BUKKIB B IPOMUBHUX KaMepax i MOPOKHUCTUX CKpybepax. [2, cTop. 28]

17. OuunieHHs BUKKJIIB B HACAIKOBUX CKpybepax. [2, cTop. 26]

18. OunmieHHs BUKHIIB B MOKPHX IHEPIIMHKUX MUIOBIOBIIOBaYax (ckpydep Benrypi). [2, cTop. 28]

19. Ounnienns BUKKIB B 6apOOTaKHKX 1 MIHHUX CKpyOepax. [2, cTop. 29]

20. ITpuHIMI po6OTH IIPOMUBHHX KaMep i MOPOKHUCTUX CKpybepis. [2, cTop. 29]

21. Ipuniun po6oTH HacaaKoBUX CKpybepis. [2, crop. 29]

22. Tpuruun po6otn 6ap6oTakHuX i MHAKMX cKpybepis. [2, cTop. 29]

23. BitineHnst reTeporeHHUX 3a0pyAHIOIOYUX PEYOBUH (DinbTparieto. [2, cTop. 22]

24. PykasHi Qinstpu. [2, crop. 25]

25. Ipuniun po6oTH GiILTPYOUMX OYUCHUX YCTAHOBOK. [2, cTOp. 26]

26. Ipuruun po6oty enxextpodinsTpy. [2, cTop. 27]

27. JIOCTOTHCTBA 1 HEOIIKM OUHMIIEHHS BUKUIB eekTpodinbrpamiero. [2, cTop. 27]

28. Knacuikarmis mopucTux QiabTpyrounx neperopoaok. [2, crop. 23]

29. Knacuikariist pinbTpis 3a KOHCTPYKIIAHUME 0cobmuBOCTSIMH. [2, cTOP. 28]

30. Cop6uiitni MmeToau ounmenHs (abcop6buis). [2, crop. 43]

31. Cop6uiitni MeToau ouminenns (ancop6uis). [2, crop. 31]

32. disuuna i XimiuHa copOuis 3a0pyAHIOYKX pedoBHH. [2, cTop. 32]

33. Crioco6u mpoBeIeH s pereHepaiii Bianpaiposanux agcopoentis[2, ctop. 39]

34. Tepmiuni MeTOM OYMIIEHHS BUKHIB. [2, cTOp. 53]

35. Karanituyni MeToau ounnieHHs BUKUIB. [2, cTop. 55]

36. Karanituani otpytu. [2, cTop. 56]

37. O6acTi 3aCTOCYBaHHs TEPMIYHMX METOJIIB OUMINEHHS BUKHUIIB. [2, cTOp. 58]

4.1.2. TecToBi 3aBAaHHSA 10 MOAY/JIbHOI KOHTPOJIBHOI podoTn MoayJsi 3M-JI2

1. Knacuikanii MmeTonis ounmienns ctidaux Box Jlammuna. [3, cTop. 9]

2. Knacuikariist 3a0pyIHIOBaILHUX PEYOBUH CTiYHOT Boau Kyibcbkoro i crioco6is ii ountnenns. [3,
crop. 10]

3. Mexaniune ouuniieHHs cTivaux Bo. [3, ctop. 11]

4. BiaaineHHs 3aBUCITNX PEYOBUH Bijl HOTOKY CTi4HUX BO. [3, CTOP. 12]

5. Crymniub ouuniieHHs criyaux Boa. [3, ctop. 8]

6. IIpoyKTUBHICTB c1IOCOOY OUMIIEHHS CTiYHMX BOA. [3, cTop. 9]

7. EKOHOMIYHiCTb METOJy OUMILIEHHS CTiYHKX BO. [3, cTop. 9]

8. EdexTuBHicTL ctoco0y ounineHHs criuaux Box. [3, crop. 10]

9. IIpuuKHM CTIHKOCTI KOJOTIHUX JOMIIIOK B MPUPOAHUX i CTiYHKX Bojax. [3, crop. 29]

10. Cioco6u pyliHyBaHHS CTIMKUX KOJIOIJHUX CHCTEM B IIPUPOIHUX i cTiunmnx Bomax. [3, ctop. 30]

11. Koarysisuist sk METOJ BUAAJIEHHS JOMIIIOK 3 IPUPOAHKX i cTidHmX BOA. [3, cTop. 29]

12. ®aokyJsiiis sIK crnoci® MpUCKOPEHHSI BUALICHHS JTOMIIIOK 3 MPUPOIHOI i cTidHOi BoaM. [3, CTOP.
29]

13. Mexanism aii iona-koaryssnra. [3, ctop. 19]

14. Koaryssuru i iokynsata. Mexanismu aii. [3, ctop. 33]



15. [lo Take «mopir KoaryJsiii», «IIBUIKICTh KOAryIsIii», «ioH-Koarymsmis»? [3, ctop. 21]

16. Mexanism aii Gpnokyssuris. [3, cTop. 34]

17. Enexktpodiorallis s METOJ OYMIIEHHIO CTiYHUX BOJ. [3, cTop. 34]

18. AncopOuist IK METO/| OUMILEHHS CTiYHuX BOJ. [3, cTop. 24]

19. MeMGpanHi MeTOM OYHUIIEHHS CTiYHKX BO. [3, cTOp. 44]

20. ExcTpakIist sk METOJ| OUMIIEHHs CTiYHuX BOJ. [3, cTop. 26]

21. dyoTallis AK METOJ OUMINEHHS CTIYHUX BOJ. [3, cTop. 34]

22. JonHuit OOMIH SIK METOJ] OUMIIEHHs CcTiuHuX Bog. [3, cTop. 40]

23. EnexTpoiaii3 sk METOJ OYUIIEHHs CTidHuX Bo. [3, cTop. 49]

24. Perenepallisi BianpanpoBanux ioH00OMinHuKiB. [3, cTop. 43]

25. B3aemua Helrpaizaiis cridaux Bo. [3, cTop. 14]

26. PearenTHa HeifTpaizalis MOTOKY KHCIUX CTiYHUX BoA. [3, cTop. 15]

27. PearenTHa HelTpatizallis MOTOKY JIy>KHUX CTidHUX BOA. [3, cTop. 15]

28. HeliTpaiszalis arpeCMBHUX CTiYHUX BOJ QinbTpyBanHsM. [3, cTop. 15]

29. OcapKeHHs 10HIB METANIB 3 IOTOKY CcTiyHuX BoA. [3, cTop. 17]

30. IIpMHIMIIOBA TEXHOJIOTIYHA CXEMa OYMIIEHHS BAPOOHMYHMX CTiuHuX Box. [3, crop. 20]

31. Hocsruenns T'IK npu ocampkeHHi i0HiB MeTaIiB 3 TIOTOKY cTiunuX BoA. [3, cTop. 20]

32. TexHomOriuyHa cxeMa CTYIMiHYACTOTO BUIUICHHS 10HIB Ba)KKUX METANIB 3 BUPOOHHUUUX CTIYHHX
Box. [3, crop. 20]

33. BUKOpHCTaHHs OKUCIIIOBAYiB IPH 06POOLIi IIPUPOIHKX i cTiuHuX BoA. [3, cTop. 21]

34. BUKOPHCTaHHs XJIOPBMICHUX OKHMCIIOBAYiB pH 00poOLi mpupoaHoi i cTiuroi Boau. [3,cTop.21]

35. BUKOPHCTaHHs KUCHEBMICHUX OKHMCIIFOBAYiB MPH 06pOOLIi MPUpOoIHOi i criunoi Boau [3,cTop.21]

36. OKuCIIeHHs MiaHiAiB B CTIYHUX BOJAX, KiHIEBI NpoayKTH mporecy. [3, cTop. 22]

37. BigHOBIEHHS JOMIIIOK TIPUPOIHUX 1 CTIUHUX BOJ. [3, cTOp. 24]

38. 3HEmKOPKEHHS XPOMBMICHHX CTOKIB. [3, cTop. 21]

39. OkuciroBayi, 10 BAKOPUCTOBYIOTHLCS B IPoIlecax 00poOKH cTiunux BoA. [3, ctop. 21]

40. BiTHOBHHUKH, 110 BUKOPHCTOBYIOTHCS B IIpoIiecax 00po6ku cTiunux Box. [3, crop. 24]

4.2. IlIuTaHHSA 10 NTPAKTUYHUX 3AHATH
4.2.1 IlluTanHs 10 NPAKTUYHMUX 3aHATH MoayJas 3M-IT1
Tema 1.
1. OunieHHs BUKHIIB B CyXUX MIJIOBJIOBIIIOBaYax (IIMIOOCAIHI KAMEPH).
2. [TpyHumn poOOTH LUKIIOHIB.
3. XapaKkTepucTHKa MOKPHX MEXaHIYHMX METO/IB OUMIIICHHS BUKHIIB BiJl T€TEPOreHHUX
3a0pyMHEHD, TOCTOIHCTBA 1 HEJOJIKH.
4. OuuIieHHs BUKHIB B IPOMUBHUX KaMepax i OPOXKHUCTUX CKpyOepax.
5. OuuiueHHs BUKUAIB B HACAJKOBUX CKpyOepax.
6. OuuIlieHHS BUKHIIB B MOKPHX 1HEPIIIHMX IHJIOBIOBIIOBaYax (CKpyoep Bentypi).
7. OuuIeHHs BUKHIIIB B 0apOOTaXKHUX 1 MIHHUX CKpyOepax.
8. IlpuHuun poGOTH MPOMUBHUX KaMep 1 HOPOKHUCTUX CKPYyOepiB.
9. [IpuHLKI pOOOTH HACAIKOBHX CKPYOEpiB.
10. Ipunnun podoTH 6apOOTaXKHKX 1 MHHUX CKpyOepiB.
Jliteparypa [1, 2, 6]
Tema 2.
1. B3aemHa HeiTpaizailisi CTIYHHX BOJ.
2. PearenTHa HeHTpaizaris MOTOKY KUCIUX CTIYHUX BOJI.
3. PearenTHa HeHTpaizallis MOTOKY JIY>)KHUX CTIYHUX BOJ.
4. Heiirpamnizalist arpecuBHUX CTIYHHX BOA (iNbTPYBaHHSM.
5. OcamxeHHs I0HIB METAJIB 3 TIOTOKY CTIYHUX BOJ.
6. I[IpuHLIMIIOBA TEXHOJIOITYHA CXEeMa OYMIICHHS BUPOOHHUYUX CTIYHUX BO/I.
7. Nocsiraenns ['JIK nipu ocakeHH1 10HIB METalliB 3 TIOTOKY CTIYHUX BOJI.
Jliteparypa [1, 3, 6]
4.2.2 IluTanHs 10 NPAKTUYHHUX 3aHATH MoayJas 3M-T12
Tema 1.



1. OcamxeHHs 10HIB METAJIIB 3 IOTOKY CTIYHUX BOJI.
2. [IpuHIIMIIOBA TEXHOJIOTIYHA CXeMa OUHMIIICHHS BUPOOHMYUX CTIYHUX BOJI.
3. Hocsraenns I'JIK npu ocamkeHHi 10HIB MeTalliB 3 TOTOKY CTiYHUX BOJI.
4. TexHOJNOTiYHA CXeMa CTYIiHYaCTOTO BUIIICHHS 10HIB BAXKKUX METAJIB 3 BH-
POOHHYUX CTIYHUX BOJI.
5. BUKOpHCTaHHS OKHMCIIIOBAYiB IPH 00POOLIl MPUPOIHUX 1 CTIYHUX BOJ.
6. BukopucTaHHs XJIOPBMICHUX OKHCIIOBa4iB IpH 0OpoO1i MpupoaHoi i cTiv-
HOI BOJH.
7. BukopucTaHHS KHCHEBMICHUX OKHUCITIOBaYiB Mpu 00poOIli TPUPOJTHOI 1 CTid-
HOI BOJIH.
Jliteparypa [1, 3, 6]
Tema 2.
1. AepoOHe oKuCIIeHHS 3a0pyJHIOBAIbHIX PEYOBHH. AKTUBHUHI MYJI.
2. UMHHHKY, 110 BIUIMBAIOTh HA CTYIIHb ouHineHHsA. CriocoOu inTeHcupiKaiii OunICHHS

3. CnocoOu npoBeaeHHs aepoOHOro ouniieHHs: CB

4. KoMIUIeKCHE OYMINEHHS MICHKHX CTIYHMX BOJI: MCXaHIUYHE OYHMIICHHS, OlOXiMiuyHE aecpoOHHI
OUMIIIEHHS

5.3He3apaxeHHs BOIH

6. OOpoOKa ocajiB CTIYHUX BOA

Jliteparypa [1, 4, 6]

4.3. TecToBi 3aB1aHHSA 10 iCIIUTY.

1. SIki MeTO/IM 3HIKECHHS 3a0pyAHEHHS aTMOC()EPH BITHOCSTHCS 10 MTACHBHHUX, 10 aKTHBHHUX? Yomy?
[2, cTop. 3]

2. SIKi METOM OUMIIEHHS BiJIHOCATHLCS JI0 PETEHEPATUBHUX, J10 AecTpykTuBHux? Yomy? [2, cTop. 8]

3. IIpMHIMIIOBA TEXHOJIOTIYHA CXEMa OYMIIEHHS BUKUy. [2, cTop. 9]

4. 3a5eXKHICTh MiXK BUTPATAMHU Ha 3aXUCT aTMOC(epH i 30MTKOM HABKOJUIIHLOMY CepeIoBuIly. [2,
crop. 12]

5. T'yCTHHA YaCTUHOK SIK XapaKTEPUCTUKA KOMIIOHEHTY BUKHY. [2, cTop. 16]

6. AresiitHi BIaCTUBOCTI YaCTHHOK SIK XapaKTEPUCTHKA KOMIIOHCHTY BUKUAY. [2, cTop. 17]

7. AGpa3uBHI BIACTUBOCTI YACTHHOK SIK XapaKTEPUCTHKA KOMIIOHEHTY BHKHAY. [2, cTop. 17]

8. EJIeKTpONPOBiqHICTh YaCTMHOK SIK XapaKTEPUCTHKA KOMIIOHEHTY BUKuUAy. [2, cTop. 18]

9. Kiacucikariisi 3a0pyIHIOIOUNX PEUOBHH, SKi MOXKYTh BXOIHUTH 10 CKJIany BUKULY. [2, cTop. 19]

10. Knacudikartist MeTo/IiB OUHIIICHHS BUKUIB. [2, cTOp. 19]

11. TimpaBniunuii omip ouncHoro amapary. [2, ctop. 20]

12. XapakTepucTHKa CyXuX MEXaHIYHUX METOJIiB OUHMIICHHS BUKHU/IIB BiJ] T€TEPOTCHHHX
3a0pyaHEHb, TOCTOTHCTBA 1 Henomiku. [2, cTop. 20]

13. OunieHHs BUKU/IIB B CyXHX MIJIOBJIOBIIIOBaYax (muioocandi kamepn). [2, ctop. 20]

14. TpuHnun po6oTH HUKIOHIB. [2, cTop. 21]

15. XapakTepucTiKa MOKPUX MEXaHIYHUX METO/(iB OUHIICHHS BUKU/IB BiJ] F€TEPOTCHHHX
3a0pyaHEHb, TOCTOTHCTBA 1 HeMoMiKu. [2, cTop. 28]

16. OuuieHHs BUKU/IIB B TPOMUBHHUX KaMepax i MOPOXKHUCTHUX CKpyOepax. [2, cTop. 28]

17. OunieHHs BUKHIB B HACAIKOBUX CKpyOepax. [2, cTop. 26]

18. OunieHHs BUKH/IIB B MOKPHX 1HEPIIIHHUX MIOBJIOBIIOBaYax (ckpybep Bentypi). [2, cTop. 28]

19. OunieHHs BUKHAIB B 0apOOTaXHHX 1 MIHHUX CKpyOepax. [2, cTop. 29]

20. TTpuHIwn poOOTH IPOMUBHUX KaMep 1 MOPOKHUCTUX CKpyOepiB. [2, cTop. 29]

21. Tpunuun poGOTH HacaaKOBUX CKpybepiB. [2, cTop. 29]

22. TpuHiwn poboTr 6apOOTaXKHUX 1 MIHHKUX CKpyOepiB. [2, cTop. 29]

23. BimaineHHs reTeporeHHuX 3a0pyJHIOIYNX PeUoBUH (inbrpatiero. [2, cTop. 22|

24. PykagHi ¢inetpu. [2, cTop. 25]

25. TpuHuun po6oTH QUIBTPYIOYMX OYUCHUX YCTAHOBOK. [2, cTOp. 206]

26. TpuHiwn po6oTH enekTpodinsTpy. [2, cTop. 27]

27. JIocToTHCTBA 1 HETOTIKM OYHIICHHS BUKUIIIB eeKTpodinpTparieto. [2, cTop. 27]

28. Kitacudikariist nopucTux QpibTpyrounx meperopoaok. [2, crop. 23]



29. Knacudikarist GpiabTpiB 32 KOHCTPYKIIHHIME 0COOIUBOCTAMH. [2, cTOp. 28]

30. CopOriitni MeToau ountieHts (abcopOiis). [2, cTop. 43]

31. CopOuiitni Mmetoau ounmieHHs (axcopouis). [2, cTop. 31]

32. ®i3uyHa i XiMivHa copOIlis 3a0pyIHIOIOYNX PEYOBHUH. [2, cTOP. 32]

33. Crioco6u mpoBeIeHHs pereHepallii BianpansoBanux aacopoeHtis[2, ctop. 39]

34. TepMivHi METON OYHMINCHHS BUKUIB. [2, cTOp. 53]

35. KaramiTHyHi METOIM OYUILICHHS BUKUIB. [2, cTOp. 55]

36. Karanitiuti otpyTtH. [2, cTOp. 56]

37. O6aacTi 3acTOCYBaHHSI TEPMIYHUX METO/IiB OUYMIICHHS BUKUMIB. [2, cTOp. 58]

38. Kiacudikariii MmetoiB ouniieHHs cTiuaux Boj Jlammuna. [3, ctop. 9]

39. Knnacudikartist 3a0pyJHIOBaIBHUX PEUOBUH CTIYHOI BoaU KyJIbChKOIo i CIOCO0iB 11 OUHIIIEHHS.
[3, crop. 10]

40. MexaHi4He OYHIICHHS CTiYHUX Bo. [3, cTop. 11]

41. BinuineHHs 3aBUCINX PESYOBHH BiJl MOTOKY CTiuHUX BOx. [3, cTOop. 12]

42. CtyniHb OYHMIIEHHS CTIYHUX BOJ. [3, cTOp. 8]

43. TIpoayKTHBHICTh CIIOCOOY OYHMIIEHHS CTIYHUX BOL. [3, cTOP. 9]

44, EKOHOMIYHICTh METO/Iy OUYMIIEHHS CTiYHUX BO. [3, cTOp. 9]

45. E(ekTuBHICTh cOCO0Y OUHIIeHHs cTiuHuX Bo. [3, cTop. 10]

46. TTpuuuHM CTIHKOCTI KOJOIIHUX TOMIIIIOK B MIPUPOIHUX 1 CTIYHUX Bodax. [3, cTop. 29]

47. Ciocobu pyitHyBaHHS CTIHKUX KOJIOIIHUX CHCTEM B MPUPOHUX i CTiYHKUX Boaax. [3, cTop. 30]

48. Koarysitist ik METO/I BUTAJICHHS TOMIIIIOK 3 TIPUPOHUX 1 CTiYHHX Bo1. [3, cTOp. 29]

49. dnokysiLis K Crocié MPUCKOPSHHsI BUIUICHHS TOMIIIIOK 3 IPUPOAHOI i cTiuHO1 Boaw [3, CTOp.
29]

50. Mexani3m aii ioHa-koaryssiata. [3, ctop. 19]

51. Koarynsutd i ¢utokynsatu. Mexanizmu aii. [3, ctop. 33]

52. 1o Take «mopir KOaryJsiii», «IBUIKICTh KOAryJsiiiy, «ioH-Koarysmis»? [3, ctop. 21]

53. Mexani3m fii ¢uokynsuatis. [3, cTop. 34]

54. EnextpodaoTaliis Ik METO OYUIICHHIO CTIYHHX BOA. [3, cTOp. 34]

55. AncopOttist SIK METOJT OYHIIIEHHS CTIYHUX BOJL. [3, cTOp. 24|

56. MeMOpaHHi METOIM OYHUILCHHSI CTIYHHX BOJ. [3, cTOp. 44|

57. EKCTpaxIlist Ik METOJI OYMIIECHHs CTiYHUX BO. [3, cTOp. 26]

58. ®rnoTaltist Ik METO/] OYHIIIEHHS CTIYHUX BOJ. [3, cTOp. 34]

59. Tonnmit 0OMiH SIK METOJT OUHMINCHHS CTiYHKUX Boa. [3, cTop. 40]

60. Enektpoiai3s ik METO OUMILEHHS CTIYHUX BOJ. [3, cTop. 49]

61. Perenepartis BiAmpaiboBaHHX 10HOOOMIHHHUKIB. [3, cTOp. 43]

62. B3aemHa Heifrpanizais cTiyaux Box. [3, cTop. 14]

63. PearenTHa He#Tpaizallisi MOTOKY KACIUX CTIYHHUX Boa. [3, cTop. 15]

64. PearenTHa HEUTpati3allis MOTOKY JIy)HHUX CTiYHUX BOI. [3, cTOp. 15]

65. Heiirpaizailis arpecHBHUX CTiYHUX BOJ GinbTpyBaHHsM. [3, cTop. 15]

66. OcamkeHHs 10HIB METaIIiB 3 MOTOKY CTiYHUX BOJ. [3, cTop. 17]

67. TIpuHIMIIOBA TEXHOJIOTIYHA CXEMa OYMIIEHHS BUPOOHNYNX CTidHUX Boj. [3, cTop. 20]

68. Hocsruennst I'JIK mpu oca/pkeHHI 10HIB METaIIiB 3 IOTOKY CTidHUX Bof. [3, cTop. 20]

69. TexHONOTiYHA CX€Ma CTYMIHYaCTOrO BUAICHHS 10HIB BAXKKHX METAJiB 3 BAPOOHUYHMX CTIYHUX
Boz. [3, cTop. 20]

70. BUKOpHCTaHHSI OKUCITFOBAYiB IPU 00pOOIIi MPUPOIHKX i CTIYHUX BO. [3, cTop. 21]

71. BukopucTaHHsI XJIOPBMICHUX OKHCITIOBAaYiB MpH 00poOIl mpUpoaHOi i cTiuHoi Boau. [3,cTop.21]

72. BukopucTaHHs KHCHEBMICHUX OKHCIIOBa4iB IpH 00poOLi IPUPOAHOI i CTIYHOT BOAH.
[3,cTop.21]

73. OKHCIICHHS MiaHiiB B CTIYHUX BOJAX, KIiHIIEBI MPOAYKTH mpoiiecy. [3, cTop. 22]

74. BiHOBJICHHS JOMIIIOK IPUPOIHKX 1 CTiYHUX BOJ. [3, cTOP. 24]

75. 3HEUIKOKEHHS] XPOMBMICHHX CTOKIB. [3, cTop. 21]

76. OxucioBayi, 1110 BUKOPUCTOBYIOTHCS B TIpoIiecax 00poOku cTiunux Box. [3, cTop. 21]

77. BiHOBHMKH, 1110 BUKOPUCTOBYIOTBCS B IpoIiecax 00poOKu criurux BoA. [3, ctop. 24]
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