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BCTYII

OCHOBOIO HaBYANBHOI AMCHUMILIIHYU «3arajpHa OynoBa BHOyXOHeOe3MeuHuX
IPEIMETIBY» € BUBYEHHS CYTHOCTI TepMiHa «BHMOyxoHeOe3neuHi npeamern» (BHII),
MOJIaHO KOPOTKI B1JIOMOCTI IPO MOPOXH, OPU3aHTHI Ta 1HILIIOIOYl BUOYXOBI peyo-
BuHH. CriocoOu criopsikeHHst 6oenpumnacis. [1Iudpu BuOyxoBux pedoBuH. 3araib-
Ha XapaKTEePUCTHKA MIPOTEXHIYHMX CIHoayK. Kiacudikallis, BUMOTH 1 OCHOBHI
KOMITOHEHTH MIPOTEXHIYHUX CITOIYK.

JleTaJibHO PO3TISIHYTO Oy/IOBY « APTHIIEPINCHKUX OOEMPUITACIB 10 HA3EMHOI
apTUiIepii, a TaKOX OOEMPHIIACH JI0 PEaKTUBHOI apTHIIEpii 1 MIHOMETIB Ta TAaKTHYHI
pakeTmn».

Takox posrisayTi «boenpunacu g0 pyunux rpanaromertis, PIIT, IITKPC,
aBiailiifHi 0omMOwu, 1HXEHEPHI OoempuIiacu, py4yHi rpaHaT Ta Ha0O1 10 CTPLIEIBKOT
30poi».

BuBuenns nux nurtadbs aactb MoxiuBicTh (axiBigsiM JICHC VYkpainu Ha
npodeciiiHoMy piBHI po30upatucs y Oy/10BI OOenpHUnaciB i TUM CaMHUM SIKICHO BU-
KOHYBaTH poOOTY MO PO3MiHYBaHHIO MICIIEBOCTI Ta KOHTPOJIIOBATH POOOTY apce-
HaiB 0a3 1 CKJIaA1B CTOCOBHO POOIT 3 yTuimizauli Oynb-axux BHIIL.

Teopernunuii Mmatepian 0a3yeTbcs Ha OCHOBI TaKUX AUCIUILIIH K «Bubdyxo-
Bl Ta mipoTexHiuHi pobotw». «IIpodeciiina miaroroBka camnepa (po3MiHyBaHHS)».
«YTunizaiis BUOyXxoHeO€3MeUHUX MPEIMETIBY.

Merta BUBYEHS TUCHUIUIIHY MOJISITA€ B TOMY, 11100 chopMyBaTH y MaOyTHIX
¢axiBIiB, 3 0a30BOI0 BHIIIOIO OCBITOIO, YITKI 3HAHHS 1 BMIHHS 3 TUTAHb CKCIICPTH3H
MIPOEKTIB 3 yTUIIi3allii BUOyXoHeOe3MeuHnX MpeIMETIB B YKpaiHi Ha MMi/ICTaBl 3HAHb
npuaiuny Oygosu BHII, B HaOyTTi 3HaHb, MO0 MOPSAKY 3HUIIEHHS BHOYXOBHUX
(BuOyxoHeOe3MeYHnX ) MPUCTPOIB (CyMillel, peuoBHH), 3aCO0IB MIAPUBY, CydaCHOT
CTpuJIeLbKOi 30poi, 3aX0/11B O€3MEKH PHU MOBOKEHHI 3 HUMH, a TAaKOX IPU TpaHC-
NopTyBaHHI 1 30€piraHHi.

[IpauiBauku JACHC, gxi oTpumanu 3HaHHS 3 3arajibHOi OyJ0BH BHOyXOHe-
0e3MeYHUX MPEAMETIB, 3MOKYTh 3a0€3MEeUUTH MPaBUIIbHY OpraHi3allilo po30upaHHs
Ta 3HUILEHHS OOEMPHUIIACIB, BIIEBHEHO JiSITH B CKJIAIHUX EKCTPEMaTbHUX CUTYAIlisX.

3aBAaHHAM AUCIUIUIIHU € GopMyBaHHS y MalOyTHIX (paxiBIliB, Ha MiACTaBl
3HaHb NpuHIMy 0ynosu BHII, TeopeTnuHi 3HaHHS, HABUYKH Ta MPAKTUYHI BMIHHSA
JUISL PO3TJISiy KOHKPETHUX CHUTYyalllil 1 BHpIIMIEHHS NPAKTHYHUX 3aBiaHb, IO
MOB’s13aH1 3 yTHIII3AII€I0 BUOYXOHEOE3MEeUHUX MPEAMETIB B YKpaiHi, BIEBHEHO JIi-
STH B CKJIQJHUX CKCTPEMAIBHUX CUTYAIlisIX; PO3BUBATH OPraHi3aTOPChKi Ta yIpaB-
JHCBHKI 3110HOCTI, BOJBOBI SKOCTI Ta BIIEBHEHICTh Y COO1 TIPH MPOBEACHHI 3aXO0/IiB
1010 JIIKBIAIliT HACTIAKIB HAI3BUYANHUX CUTYAITIN.

Hauanpnuii mocioHuk «3arajgbHa OyJ0Ba BUOYXOHEOE3MEUHUX MPEAMETIB)
CKJIQJAEThCS 3 YOTUPHOX TOMIB:

1. BubyxoBi peuoBMHHU, METaIbHI1 3apsAAU Ta MIPOTEXHIUHI CIIOTYKH;

2. Aptuiiepiiicbki OO€nmpuIacu 10 Ha3eMHOT apTHIIEpii Ta X eIEMEHTH;

3. boemnpunacu 10 Ha3eMHOI apTHIIEpii, pEaKTUBHOI apTUJIepli Ta MIHOMETIB,
TaKTU4YHI PAKETH;



4. boenpunacu 1o pyunux rpanarometi, PIIT", IITKPC, aBiamiitni 6oMOu,
1HKeHepH1 Ooenpumacy, pydHi rpaHaTH Ta HabO1 10 CTPLIebKOI 30poi.

OCHOBHMM 3aBJIaHHSIM HABYAJIBHOTO MOCIOHMKA € JOMOMOITH IpaliBHUKAM
JICHC y BuBueHHi OyoBu 60enpunacis, mo 3anummincs y cnagok Big CPCP.

VY toMmi 1-My HaBuangbHOTO MociOHMKa «BuOyX0B1 pe4OBUHM, METaIbHI 3apsi-
U Ta MIPOTEXHIYHI CHOJYKW» TOJAHO: KOPOTKHMA ICTOPUYHUNA HAPHUC PO3BUTKY
6oemnpurmnaciB Ta BHII, 3aranpHi BiZIoMOCTI Tpo BUOYXOB1 PEYOBHUHU;, YNHHHUKH, 1110
XapaKTepu3yrTh BUOYX; BUIU BHOYXOBOTO MEPETBOPEHHS (IIBUAKE TOPIHHS, BH-
Oyx 1 JmeToHallis); OCHOBHI XapakTepucTuku BP: uyTnmBicTh, CTIMKICTH, TETUIOTA
BUOYXY, (DyracHICTh 1 OPU3aHTHICTH; TOYATKOBUM IMITYJIbC 1 4yTauBIiCTh BP; Ximiu-
Hi, TEpPMOXiMiuHI ¥ (i3UYHI YMHHUKH, 110 BIUTMBAIOTH HA YYyTJIMBICTh; OpU3aHTHA
nis BP; kymynsaTuBHUN eeKT; OCHOBHI CIIOCOOM CTHOPS/HKEHHS OoenpuriaciB (3a-
JVBaHHSI, MPECYBaHHS, IIIHEKYBAHHS) TOLIO.

Takok MOAAHO 3arajibHy XapakKTepUCTUKY MIPOTEXHIYHUX cronyK. Knacudi-
Kallll0, BAMOTH 1 OCHOBHI KOMIIOHEHTHU MIPOTEXHIYHHUX CIOJIYK Ta MIPOTEXHIYHI 3a-
co0u OMMKHBOT Mii.

VY 3B’s3Ky 3 Benukorwo pisHoMmaHiTHICTIO BHII BuHuKkae nmotpeba y BUBUEHHI
ix Oy/moBH.

Tom 1-ii HaBYanbHOTO TOCIOHMKA «3arajbHa OyJ0Ba BHOYXOHEOE3NMEUHHX
npeaMeriBy pexkomeHaoBaHo YmnpasimiHHsaM JICHC naBuanbHHMX 3akiafiB sIK Ha-
BUAIIBHUI MaTtepiaji JJIsl KypCaHTIB Ta CTyJeHTIB HaB4yanbHuX 3aknanis JICHC, a
TaKOX SIK JIOMTOMOTa ITi/T 9ac POBEICHHS O(iIepChKUX 3aHATh Y YaCTHHAX 1 HA Ti-
JIPUEMCTBAX, a TAKOK HABYAIbHE BUAHHS MMPU3HAYCHE JIJIST CAMOCTIHHOT IMiIr0TO-
BkH oinepiB JJICHC Ykpainam.



PO3JILI 1
KOPOTKHUM ICTOPUYHUMN HAPUC PO3BUTKY BOEIPUIIACIB
TA BUBYXOHEBE3IIEYHUX ITPEMETIB

1.1 BuHMKHEHHSI BOTHENAJbHOI 30poi

VY mucturuiizi «3aranpHa Oy0oBa BUOYXOoHEOe3NeUHUX MpeMeTIBy Oyie po-
3TJISIHYTO OY/I0BY 3BMYaWHUX THUIIIB OOEMPHUIIAciB TPOMHUCIOBOTO BUPOOHUIITBA.

BunHukHeHHs BOrHenaibHOi 30poi MOB’A3aHe 13 3aCTOCYBAaHHSAM MOPOXY, BU-
KOPHCTAHOTO CIIOYATKy TUIBKM JJII METaHHs CHapsIiB, a Mi3HIIIE 1 JJIsI PO3PUBY
CHapSIIB y IILII.

[IpuHIMIIOBa BiIMIHHICTH apTUIEPINCHKUX rapMaT 0 BOTHECTPUIHHOTO Tie-
piofy mosiArana y BUKOPUCTaHHI MYCKYJIbHOI CHJIM JIFOACH Ui METaHHs CHapsIiB,
110 Pi3KO OOMEXKYBaJIO €(PEKTUBHICTH i1 CHAPSIIB 1 TAKTUYHI MOXJIMBOCTI 3aCTO-
CyBaHHS apTHJiepii B 0010.

[lepmiuM npeacTaBHUKOM BHUOYXOBHUX PEUYOBHMH Oyja pEdyOBHMHA, 3a CBOIM
CKJIQJIOM CXO0’Ka Ha B)KUBAHUH /10 HAIIOTO Yacy OUMHUL HOPOX.

Jlumnuii nopox 6yB MEXaHIUHOIO CYMIIIIITIO CEJITPHU 1 BYTULIS 3 J10/IaBaHHSIM
Hal4acTIle cipky 1 3aCTOCOBYBABCS CHOYATKy y BHIVISIII TOHKOTO HMOPOILKY, IO
onepxaB Ha3By nopoxoeoi m’sikomi (KNOs, C, §). Takuit mopox OyB HE3py4YHUM
JUTSL 3apsAJKAHHS TapMaT 3 JyJia, TOMY B TIEpIIMA TIEPioJl pO3BUTKY apTuiiepii Oyiu
JOCUTh NOIIMPEHUMHU TapMaTH, 10 3apsAIKAIOTh 13 KA3€HHOT YaCTHUHH.

[IpoTe 3aTBOpHM TakMX rapMmaT yepe3 HHU3bKHUI PIBEHb TEXHIKM TOTO Yacy He
3a0e3neuyBaiii HE0OX1IHOT 0OTIOpaIlll MOPOXOBUX ra3iB MPHU MOCTPLIIL, i TOMY Tpe-
0a BU3HATH MPHUPOJAHUM JUISI TOTO Yacy 3arajbHe MpParHeHHs 10 rapMar, Io 3apsi-
JDKAKOTh 13 ayna. Y 3B’s3Ky 3 uuM B Pocii 3 nepioi uBepti X VI c1. mopox noyanu
3epHUTH.

CriBBIJTHOIIIEHHS] KOMIIOHEHTIB JMMHOIO IMOPOXY HE 3ajuIIaiocsi MOCTIii-
HuM. CrioyaTky, IMOBIPHO, 3aCTOCOBYBAJIACS CYMIIII 13 PIBHUX KUIBKOCTEH cenimpu,
gyeinnsa i cipku, ane Hamainl OyJo BiJMIYEHO, 110 IHTEHCUBHICTb TOPIHHA MOPOXY
3pocTa€e 31 30UIbIIEHHAM MpOIeHTHOTO BMicTy cemitpu. Y XVIII cr. Benukwmii po-
citicbkuii yueruit M. B. JIoMOHOCOB Ha OCHOB1 BUBUCHHS 3aKOHIB T'OPIHHS JUMHO-
ro Mopoxy Hamucas npaiio «/Ipo npupody nopoxy», B SIKOMy BCTAHOBUB HAMBUI1I-
HIIlIE KUTbKICHE CIIBBITHOIICHHS! KOMITIOHEHTIB JJUMHOTO TIOPOXY.

Ha ocnogi po6it M. B. JlomonocoBa Ha 3aBogax 3 1790 p. OyB BBeeHU HO-
BUIA CTIOCIO OYMILIEHHSI CENITPH 1 CTaB BUPOOIATUCA TTOPOX, 110 MicTUB /5 % KNO3
(kamieBa cemitpa — oxucarosau), 15 % C (nepeBunne Byruuia — naavre) 1 10 % S
(cipka — yemenmyroua pewoguna, noJieriye 3aiimanss). Llei cknan 6e3 3MiH 30epi-
rcst 1o Harroro vacy (15:3:2).

Maiixe 500 pokiB TUMHUN MOPOX OYyB €IMHOI0 BUOYXOBOIO PEYOBUHOIO, KA
y>KHBajacs K Ha BiifHI, TaK 1 B MUPHUX MIJIPUBHUX poOOTax. MeTallbHi BIACTUBICTI
JUMHOTO MOPOXY OYJiM BIAKPHUTI 3HAUHO MI3HIIIE, IO MOCIYKUJIO MOMITOBXOM JI0
PO3BUTKY BOTHENAIBHOT 30pOi.



PO3JILI 2
BUBYXOBI PEYUOBHHHU, METAJIBHI 3APSIIA TA MIPOTEXHIYHI
CIOJIYKHA

2.1 Koporkuii icropuuHuii Hapuc. BusHaueHHs1 BUOYXOBHX PeYOBHH,
iX 3arajibHa XapakTepucTUKa (BUOYXOBi pe4OBMHHU — JIsKepeJia eHeprii).
IosiBa HOBMX BUOYXOBHMX pe4OBHH. OCHAIICHHS CYYACHUX apMii

Koporkuii icropuunuii Hapuc. BusHaueHHsI BHUOYyXOBHUX Pe4OBHH, iX 3a-
rajibHa XapakTepucTUKa (BUOYXOBi pe4OBHHU — JIxKepeJsia eHeprii)

Bubyxoei pevosunu 6 naw uwac € odceperamu enepeii 1yt MeTanbHOI 30poi i
PYHHIBHHX ITUICH.

Cy4acHi BIiHH, IO XapaKT€PU3YIOThCS BEIMYE3HUMU PYWUHYBAHHIMU HE MHU-
CIIATHCSA 0€3 MAaCOBOTO 3aCTOCYBAaHHS BUOYXOBHX PEUOBHH.

He MeHII0r0 3Ha4eHHsI BUOYXOBI pEYOBMHU HA0YJIM B HAIll Yac 1 JJI1 MUPHOT
IPOMUCIIOBOCTI, IO BUTpauya€e BUOYXOB1 PEUOBHUHU Y BEJTUKUX KITBKOCTSIX.

[Iupoke 3acTocyBaHHS BUOYXOBUX PEUOBUH CTajI0 MOMJIMBUM 3aB/SKH 3HA-
YHHUM yCHiXaM XiMil Ta 3HAUHOMY PO3BUTKY ITPOMHUCIIOBOCTI.

TakuM 4MHOM, 3HaYEHHS BUOYXOBHMX PEUOBHUH JJISl Cy4aCHOI TEXHIKU € BEJIU-
YEe3HUM, ajie 1 B ICTOPIi pO3BUTKY BICHKOBOI TEXHIKH, SIK 1 TEXHIKHM B3araii, BUOy-
XOB1 PEUOBMHU 3alMalOTh AyKe 3HAUHE MICIIE.

[lepuum npencTaBHUKOM BHOYXOBHUX PEYOBUH IMPUMHATO BBa)KaTH YOPHUI
ab0 OumHuUL nNOpoXx, 110 € CyMILIIIIO KaJII€BOI CEIITPH, BYT'LLJIS, CIPKU.

TouHuii 4yac Moro BIIAKPUTTA HE BiioMuM. JlymMku OaraThoX iCTOPHKIB CXO-
JSTHCA B TOMY, 1110 BUHAWJIEHHS MOPOXY HE MOKHA MPUIIMCATH OJIHIM 0c001, a 110 Y
bOMY OpaJii y4acTh, HE3aJIE€KHO OJIMH BiJl OIHOTO, Oarato oci0 1 Hapo/liB.

BBaxaroTh, 110 TUMHUIN TIOPOX PO3BUHYBCS Bi BiIOMOTO B JaBHUHY «Ipe-
KOTO BOTHIO» (660—667 pp.), Akuii OyB 3amo3u4eHuil rpekamMu y apadiB, a OCTaH-
HiMH — y HapoaiB Kurato ta [ngokuraro.

Y 1241 p. Monronu B OutBi mpu JlirHine 3acTOCOBYBald BOTHEMAIbHY
30pOr0 MPOTH TOJISIKIB 1 IIJIE3BUTIIIB, a 3 KUTAWCHKUX JOKYMEHTIB 3a 1259 p. Bigo-
MO, 1110 BOHU CTPUISLIU 3 6aMOyKOBOI TPOCTUHHU, 3aKPITUICHOI PI3HOMAHITHUMH CITO-
cobamu.

VY Pocii numaM mopox OyB 3actocoBanuii mpu JmutpoBi J[oHCEKOMY B
1389 p.

Maiixe 500 pokiB TUMHUHN MOPOX OYB €IMHOIO BUOYXOBOI PEUOBHUHOIO, KA
3aCTOCOBYBAJACH SIK Ha BiiHI, TaK 1 B MUPHUX MIJIPUBHUX pOOOTaX.

llossa Hosux 6ubyx06ux peyosuH

B xinmi XVII croniTTs Oynu 3po0sieHi cupoOu 3aMiHUTH OKpPEMI CKIIaJIOBI
YaCTUHHU NOPOXY (TOJOBHUM YMHOM CEJIITPY) IHIIUMH PEYOBMHAMU, HANIPUKIIa] Oe-
PTOJIETOBOIO CULIIO, aJie YHACIIJIOK BUCOKOI YyTJIMBOCTI /10 30BHIMIHBOL i1 TaKUi
nopox He HaOyB 3aCTOCYBAaHHA. 3aBASIKU BEIMKUM YCIiXaM, JOCSITHYTHM Y Taiys3i
ximil y nepuiid nonoBuHi XIX cTtopivyus, Oy BUHAMIEH] psiJl BUOYXOBUX PEUOBHH,
3pYYHIMIAX 71 TMPAKTHYHOTO 3aCTOCYBaHHS, HDK TOpoX: MipokcuiiH (1832—
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Ha OoxoBiit moBepxHi Kopiryca BUpoOy ¢apOoi0 YOpHOTO KOJBOPY HaHECEHi
MapKyBaJibHI MO3HAYKH, 110 BKa3yloTh: 4X1M, 4X4M, 4X2, 4X3 — iHaeKkc narpo-
HiB; UM-82 (107)M, UM-120M, UM-85, UM-100 — ymoBHE MO3HAYEHHS MaTpO-
HiB, 254 — HoMep (mudp) 3aBoay Bupodbnuka; 4 , 17, 1, 15 — Homepu napTii 1 85,
86, 92 — pik BUTOTOBJICHHS.

VY HacTaHOBI 11010 3aCTOCYBaHHS 3a3HAYCHUX BHUPOOIB BKA3YETHCS, IO MicC-
11e, 3BIIKK Oyje 3A1MCHIOBATUCS MIJIPUB, MA€ 3HAXOJIUTHCS BiJl MiClS IIJIPUBY Ha
BijicTaHi He menute 50 m. CripanibOByBaHHS BUPOOIB IMICIS MiAKIIOYCHHS 10 JIKe-
pena ctpymy 3aiiicHioeTbest MUTTEBO (U = 1,5 B) Ta cynpoBoIKy€eThCsl pi3KUM 3BY-
KOBUM €(heKTOM.

Hlawka imimayii po3pugy apmunepiticbko2o cHapsoy, yMOBHE HallMEHYBaH-
s — HIMPAC-M, 3acTOCOBY€EThCS ISl TIIATOTOBKU CIOCTEpIradiB 3a NisiMHU apTH-
JepiichKOTO BOTHIO (puc. 2.187).

‘ «IIIUPAC-M» moaepHizoBana:

1 — 3HiMHA KpHIIKa; 2 — KQPTOHHHUHA Kopmyc; 3 — THO
Kopryca; 4 — MeTJIsl TAChOMKHU; 5 — KIJIbIIE PO3TOPY;
6 — mamka po3puUBHOTO 3apsiy; 7 — THI3AO0 IS €NeKT-
po3zamnary

Pucynok 2.187 — «IIIMPAC» — mamka imitanii po3puBiB apTuiiepilicbKUX CHAPSAAIB:

1 — kpumika; 2 — miagparma; 3 — MeTaneBuil Kopmyc; 4 — 1HO; 5 — Tepka; 6 — 3aman; 7 — nepe-
XiJHa CTMONyKa; 8 — TMMOBA CIONyKa; 9 — marmip

HiameTtp kopmyca — 44 MM, BUucota — 85 mm, Bara — 175 r. [l 3a6e3nedueHHs
TEPMETUYHOCTI MATPOHU 3MAIlleHI 31 CTOPOHM KPHUIIKH TapadiHO-IIEPE3UHOBOIO
CYMIIIIIIO, a 31 CTOPOHU KPY>KKa — HITPOKJIICEM 3 aIFOMIHIEBOIO MyAPI0. Y LEHTpI
3apsiy € OTBIp 13 AlaMeTpoM 8,5 MM 1 riuOuHO0 40 MM 11| €J1EKTPOAETOHATOP Ma-
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P-4 — mnactryHa cymimn rekcoreny i ractudikaropa (11 %);
C-2, C-3 — uractuyHi cyminii;
HApyri BP — nentpur, TeTpuii, nukioTon B, auHamiTu.

Ilpumimka. B apmisix kpain HATO naii6inem nomupedi BP tumy RDX, HBX,
HMX, «uuxnoron By 1 mmactuyni cymimi C-2, C-3, C-4,

XapakTepucTuKa iIHO3eMHUX BUOYXOBUX PEYOBHH HaBeAeHa B TabmuIll 2.65

Tabmuusg 2.65 — XapakrepucTruka iHO3eMHUX BUOYXOBUX PEYOBHH

. - . 00’em
HaiiMenyBaHHsA linbHicTs [ Temneparypa HIBuakicre .
A Temneparypa .. | rasiB, 10
(koedimieHT BP, PO3KJIaIaH- o JeTOHALII
. 3 0 cnajaxy, C YTBOPIO-
MOTYKHOCTI) r/em Hs, C Mm/c
I0ThCS, JI/KI
IHimiror041 BUOYXOBI pEYOBHHH
['pumyda pTyTh 4,0 50 180 5050 311
A3uj] CBUHIIIO 4,0 100 340 5100 308
THPC 2,9 100 275 5200 435
Terpazen 1,47 60 140 5000 450
bpuzanTtHi BP

Menninir (1,0) 1,81 122 300 7100 690
Tporun TNT (1,0) (1,0) 1,66 150 300 7000 685
[Tnactua-4 (1,0) 1,42 205 7000

Terpun (1,1) 1,63 131 190 7500 740
Enna (1,2) 1,75 176 180 8000 908
Ten PENT (1,4) 1,77 141 215 8400 800
I'excoren RDX(1,3) 1,82 201 230 8800 900
Oxrorer HMX (2,0) 1,87 276 230 9157 940
A80 (80/20) (0,9) 1,45 169 225 5300 896

IuTanHs N5 CAaMOCTIHHOI NepeBIPKH 3HAHD

1. Po3kpuiiTe YUHHUKH, IO XapaKTepu3yroTh BUOyX. 110 Ha3uBaOTh BUOY-
XOBHMMH pPEYOBHHAMMU?

2. Pozkaxite 3amac eneprii y BP. Poskpuiite nepeBaru BP sk mxepena
eHEeprii.
o Take BuOyxoBi pedoBUHU? PO3KaXiTh IX OCHOBHI YMHHUKH ((pakTopn).
Bxaxith Bu M BUOYXOBUX TIPOIIECIB.
Ha3BiTs Bugu BUOyXYy.
Ilo coboro sBiIsie AeToHAaMisA? KO0 € MBUAKICTH JETOHAI1i?
Hanaiite ocHoBHI xapaktepuctuku BP. [l{o Take uytnuBicTs? BraxiTh
il MIpy. POSKpI/II/ITe cnocoOu 1H1namii BUOyXy.

8. IlIo Take critikicts? Illo cob0t0 ABIAIOTH XIMIYHE PO3KIIATaHHS Ta TETI-
J0Ta BUOyxy?

9. Hapaiite, 1m0 Take OpU3aHTHICTh, QYTACHICTb, MOHATTS YIAPHOT XBUJI1?

10. Hapaiite knacudikamiro BP. Onumrits iHimiroro4qi BP.

11. Onwumite 6pu3antHi (1o ApoOasaTe) BP.

NOo Ok ow:
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12. o co6ot0 ABIAIOTH TOPOXHU METATLH1?

13. Hapnaiite moustts nipotexuiyHi cnonyku (ITTC).

14. Yytnusocti BP. lIlo Take nouatkoBuil imnyJibe. Po3kpuiite iHoro BUIH.

15. OnuuriTe BIUIMB Pi3HUX YUHHMKIB HA YyTIUBICTh BP.

16. Ha3BiTh TepMOXIMIYHI YMHHHUKH, 10 BIUIMBAIOTH Ha 4yTJIUBICTH BP.

17. Po3kpuiiTe YHHHHMKH, 110 BIUIMBAIOTh HAa Yy TJIMBICTH BP.

18. IIlo coboto ABNAIOTH CEHCUOLTI3aTOpH 1 PirerMaru3aTopu?

19. Hapaiite BuszHaueHHs uytiuBocTi BP no narpiBy. Poskpuiite moHATTS
TeMIlepaTypH craiaxy.

20. Hapaiite Bu3HaueHHs uymmBocTi BP 1o 6e3mocepeaHporo 3amamtoBaHHS.

21. Poszkpwiite Bu3HaueHHs 9yTAUBOCTI BP 1m0 ynapy 1 HakomtoBaHHS.

22. Poskpwiite BU3HaUeHHS 9yTIIMBOCTI BP 10 TepTs Ta inimiamii.

23. Poskpwmiite Bu3HaueHHs 4yTiauBocTi BP 10 cTpycy min wac moctpity Ta
IPOCTPLTY KYJIEIO.

24. 1o Ha3uBawOTH CTiHKicTIO? Po3kpuiiTe MOHATTS (Di3UYHOT CTIMHKOCTI BU-
OyXOBUX PEYOBHH.

25. IIlo coboto sBNsiE€ XIMIUYHA CTIMKICTh BUOYXOBUX pedOBHH? BKaxiTh A0-
MIIIKH, 110 MPUCKOPIOIOTH (CIIOBUIBHIOIOTH) MPOIEC PO3KIaJaHHsI BUOYXOBUX pe-
YOBHH.

26. IIlo Take crabimizalis 1 crabimzaropu?

27. Po3kpuiiTe MeTOIM BU3HAYCHHS XIMIUHOI cTiKOCTI BP.

28. PozkpwmiiTe TOHATTS MIBUIKOCTI BHOYXoBOro meperBopeHHs. Illo Take
MBUAKE 3ropanHs? Po3kpuiitTe MexaHi3M 3aliMaHHS 1 TOPIHHS KOJOIMHUX MOPOXiB
3a benseBum 1 3enb10BUYEM.

29. PoskpwmiiTe MexaHi3M TOpIHHS KOJOiMHHMX TOpoXiB 3a JIboBKOBHYEM 1
Apuiem.

30. SIkor0 € MBHUAKICTH TOPIHHS KOJOITHUX MOPOXiB?

31. o coboto sBIsIE AETOHAIISI BAOYXOBUX PEYOBUH?

32. Po3kpuiiTe MexaH13M NMOIIMPEHHS AETOHAIT].

33. SIkoro € MBUAKICTH JCTOHAIllT BUOYXOBUX peUuOBUH? BKaXiTh YMHHUKH,
110 BIUTUBAIOTh Ha IIBHUJKICTh ACTOHAIIII.

34. BxaxiTe METOIM BU3HAYEHHS IIIBUIKOCTI JETOHAI].

35. Ha3BiTh mpuunHy BUHUKHEHHS YJapHUX XBWIb. PO3KpHiiTe BIAMIHHICTH
yIapHO1 XBWJII B1JI 3ByKOBOT

36. Sk came 3MIMCHIOETHCS TIepeaya JAeTOHAIlli Ha BiJCTaHl (JIaJbHICTh Tie-
penadi BUOyXy uepe3 BIUIUB)?

37. PoskpwuiiTe niro BUOYXy Ha OpraHi3Mm.

38. Poskpwuiite peakiii po3knagands BP Ha mpukimami aMoHIWHOT cemiTpw.
Bxaxith yMOBH, 1110 BU3HAYAIOTh HAMIPSMOK PEaKIIii.

39. Onuuith HAOIMKEHUI METOJI TEOPETUYHOTO PO3PAXYHKY JJII BCTAHOB-
JICHHS peaKIlii po3KJialaHHsl.

40. Hasite BP, 1110 MICTSITh JOCTAaTHIO 1 HEAOCTATHIO KUIBKICTh KMCHIO.

41. SIxi icHyrOTh BHOYXOBI PEYOBHHHU 3 KIJIBKICTIO KHUCHIO, HEIOCTATHHOIO
JUIsl IOBHOT'O Ta30yTBOPEHHS?
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42. Bxaxite 00’eM ra3iB mijg yac BUOyXy.

43. o coboto sABIIsE TEIIOTa BUOYXOBOTO PO3KIAIaHHs?

44. HanaiiTe noHATTA Temneparypu BUOyXxy. Big 4oro 3anexuTh KUIbKICTb
TeIa MiJl Yac XIMIYHUX NIePETBOPEHB?

45. Sk BimOyBa€eThCsl OCHIAHE BU3HAUCHHS TEIUIOTH BHUOYXOBOT'O PO3KJia-
nafaa?

46. BkaxiTh 3acTocyBaHHS (HOPMYIIM HAHOUIBIIOI TeMIepaTypu il 00UHC-
JICHHS TEMIIEpaTypu BUOYXY.

47. Sk BinmOyBa€eThCs PO3BUTOK THUCKY B 3aMKHYTIH 000J0HIII? Po3kpuiite
CHIIy BUOYXOBOi PEUOBUHH.

48. Sxoro € cuna BUOyXOBOi pe4OBUHU?

49. Sx BinmOyBa€eThCs JOCIITHE BU3HAYCHHS THCKY ITi]1 4ac BUOYXY?

50. Ha3BiTe mocmigHi METOIM TOPIBHSIHHS BHOYXOBHX PEUOBHH 3a Iparie3-
ATHICTIO.

51. Sk BiAPI3HSIOTHCA BUOYXH CIOPSIKEHUX CHAPSAIB y PI3HUX IPyHTAX?

52. Po3zkpuiite OpuzantHy aito BP.

53. Ik BUKOHYIOTH MPOOY HA CTUCHEHHS! CBUHLIEBUX LUIIHAPUKIB?

54. Sk 3a1MCHIOIOTH BUTPOOYBaHHSI HA OPU3aHTHICTH 3a JOIMOMOIOI0 Opu3a-
HTOMETpa?

55. o coGoro siBiIsie BU3HAYEHHS OPHU3aHTHOCTI CHAPSIIB?

56. Axum € kymynsatTuBaui edext? Konu came Oyio BiIKPUTO SBHIIE KyMY-
JSTUBHOTO e(heKTy?

57. Ha3BiTb OCHOBHI YMHHUKHA KyMYJSTHBHOTO edekty. Sk BinOyBaeThCs
dbopMyBaHHS KyMYJISTUBHOTO CTPYMEHS?

58. HapaiiTe xapakTepuCTUKy KyMYJSTHBHOTO MOTOKY Ha (miBchepuyHi i
KOHYCHI1) BUIMKH. BKaxiTh qiameTp 3apsiay, OOJUIIOBaHHS KyMYJIATUBHOI BUIMKH.

59. o coboto sBsie yaapHe siapo. BkaxiTh ciM €TarriB, 110 MOSICHIOITH ¢i-
3WKY yJIapHOTO spa.

60. Onumrite rpyny ocHoBHuUX iHimitorounx BP. o coboro sBisie rpumyua
pTYTB?

61. 1o coboro siBsA€ a3uy cBUHITIO? Po3kpuiiTe HOTO BUTIISA, CTIMKICTD, Y-
TJIUBICTh, 3aCTOCYBaHHS.

62. lllo coboro sBisie THPC? Poskpwuiite oro BUTIAM, CTIHKICTh, YyTIH-
BICTb, 3aCTOCYBaHHSI.

63. Illo coboro sBisie TeTpazeH? Po3kpuiite HOTO BUTIIAM, CTIUKICTh, Yy TIH-
BiCTb, 3aCTOCYBaHHHI.

64. Bxaxite 3acobu imimiarii. [llo co0oro SBISIOTH KamncyJi-3amaJbHAKN?
PoskpuiiTe iX npu3HadyeHHs Ta 3aCTOCYBAHHS.

65. 1o coboro sABISIIOTH yapHO-3anantoBalibHi crionyku (Y3C)? Poskpuiite
1X 3aCTOCYBaHHS.

66. Lo coboro ABNAIOTH Karcyi-1eToHaTopu)? BKaxiTh iX IpU3HAYEHHS Ta
3aCTOCYBaHHS.

67. OnuuIiTe eIeKTpo3anajbHUKU 1 €IEKTPOACTOHATOpU. BKaxiTh iX mpus-
HAYEeHHS Ta 3aCTOCYBAHHS.
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68. OnumiTe BOrHENpOBiAHI mIHYpU. Po3kpuiiTe iX MpU3HAYEHHS Ta 3aCTO-
CYBaHHS.

69. OnumiTe AeToHyroul WHYpU. Po3kpuiiTe iX NMpu3HAUYEHHSA Ta 3aCTOCY-
BaHHSI.

70. IIlo siBnsie co6010, AJISI YOTO 3aCTOCOBYIOTHCS THIT 1 CTOMIH?

71. Po3skpuiite ciocoOu 1 3aco0u miApUBaHHS.

72. BkaxiTh BIACTUBOCTI ¥ 3aCTOCYBaHHS JACTOHYIOYOTO IITHYpA.

73. o coboro sBistOTH 3ananmtoBasibHl TpyOku mpomuciioBi (3TII)? Posk-
puiiTe X Oy/J0BY Ta 3aCTOCYBaHHSI.

74. Hapaiite 0cOOIMBOCTI BUTOTOBJICHHS 3aMaTlOBAIbHUX TPYOOK y BIChKaX.

75. SIx BimOyBaeThcsa 3aliMaHHs 3anamoBaibHUX TpyOok (3T)? Onumiith
IPOMHUCIIOB] 3aMalfOBaIbHI TPYOKH, X 3aCTOCYBaHHS.

76. Poskpwmiite enekrpuunuii croci6 migpuBanus (ECII).

[7. SIx 371MCHIOETBCS TEpeBIpKa Ta BUIPOOYBAaHHS MAaTPOHHHUX KarlCyJiB-
3anajgbHUKIB 1 TPYOKOBUX KAarCyJliB-3aMaIbHUKIB?

78. SIx BUKOHYEThCSl BUIIPOOYBAHHS JIETOHYIOUHMX IIHYPIB?

79. IlepeBipka 1 BUnpoOyBaHHs KarcymiiB-aeToHatopis (K/I).

80. Sk 3a1HCHIOETHCS BUITPOOYBAHHSA €JIE€KTPOIETOHATOPIB?

81. Hapaiite xknacudikamito 6puszantHux BP (HopManbHOT TOTY>KHOCTI, TT1]1-
BUIIEHOT MOTYKHOCTI, 3HIKEHOI MOTY>KHOCTI).

82. Po3kpwmiiTe B1acTUBOCTI (XiMiuHi, (pi3U4HI, BHOYXOBI1) Ta XapaKTEPUCTHU-
KH MIPOKCUIIiHY. BKaxiTh TeMIiepaTypy crnajiaxy mpOoKCHUIIIHY, 3aCTOCYBaHHSI.

83. Poszkpwmiite BmacTuBOCTI (XiMiuHi, (hi3U4HI, BHOYXOBi) Ta XapaKTepUCTH-
KU TPOTWITy. BKaxiTh TeMIiepaTypy crajiaxy TpOTHITY, 3aCTOCYBaHHS.

84. Poszkpwmiite BIacTUBOCTI (XiMiuHi, (i3U4HI, BHOYXOBi) Ta XapaKTepUCTH-
KM KCWILTY. BKaxiTh TeMIiepaTypy crajiaxy KCUIlLy, 3aCTOCYBaHHS.

85. Poskpwuiite BnacTuBOCTI (XiMiuHi, (pi3udHi, BUOYXOBi) Ta XapaKTepUCTH-
KU JUHITpOOEH30ily. BkaxiTh TemmepaTrypy crhajgaxy JIUHITPOOEH30Jy, 3aCTOCy-
BaHHSI.

86. PoskpwuiiTe BiactuBOCTI (XiMI4HI, (Pi3uyH1, BUOYXOB1) Ta XapaKTEPUCTH-
KA TIKPUHOBOI KHUCIOTH. BKaxiTh TeMmeparypy chajgaxy MiKpUHOBOI KHUCIOTH
(mMMo3e), 3aCTOCYBaHHS.

87. PoskpuiiTe BnacTHUBOCTI (XiMiuHi, Pi3n4HI, BUOYXOBI1) Ta XapaKTEPUCTUKU
miKpaTy aMoHir0. BkaxiTs TeMrepaTypy crnaiaxy MmikpaTy aMOHil0, 3aCTOCYBaHHSI.

88. PoskpuiiTe BmacTuBOCTI (XimiuHi, Pi3udHI, BUOYXOB1) Ta XapaKTEPUCTUKU
HITpOTIiIeprHy. BKaxiTh TeMmepaTypy crajgaxy HiTPOTIIIeprUHY, 3aCTOCYBaHHI.

89. Poszkpwmiite BmacTuBOCTI (XiMiuHi, (i3u4HI, BHOYXOBi) Ta XapaKTepUCTH-
KU TeTpuiTy. BKaxiTh TemmnepaTtypy crajnaxy TeTpHILy, 3aCTOCYBaHHS.

90. Po3zkpuiite BIacTUBOCTI (XiMiuHI, (p13U4HI, BUOYXOB1) Ta XapaKTepUCTHU-
KU TeKCOreHy. BKaxiTh TemmepaTrypy crajaxy reKCoreHy, 3aCToCyBaHHSI.

91. Po3zkpuiite BIacTUBOCTI (XiMiuHI, (p13U4HI, BUOYXOB1) Ta XapaKTepUCTHU-
KU OKTOTeHY. BKaxXiTh TeMIeparypy crajaxy OKTOT€HY, 3aCTOCYBaHHSI.

92. Po3skpuiite BiIacTUBOCTI (XiMiuHI, (hi3U4HI, BUOYXOBI1) Ta XapaKTEPUCTHU-
KU TeHy. BKkaxiTh TemnepaTypy cnanaxy TeHy, 3aCTOCYyBaHHS.
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93. Poskpuiite BnacTuBOCTI (XiMiuHi, (pi3uuHi, BUOYXOBI) Ta XapaKTepUCTHU-
KA yKpaiHity. BkaxiTe TemmepaTypy cHangaxy Cy4acHUX BHOYXOBHUX PpPEYOBHUH
(YKpaiHiTy), 3aCTOCYBAaHHS.

94. Hapaiite knacudikanito OpuzantHux BP (3HM>KEHOT OTY>KHOCTI).

95. PoskpuiiTe BIacTUBOCTI (XiMi4HI, (Pi3W4H1, BUOYXOBI1) Ta XapaKTEPUCTUKU
MiKpaTy aMoHi0. BKaxiTh TeMmeparypy crajgaxy ImiKpary aMOHii0, 3aCTOCYBaHHSI.

96. PoskpuiiTe BacTuBOCTI (XiMiuHI, (Pi3uuH1, BHOYXOB1) Ta XapaKTEPUCTUKHU
HITpOriIeprHy. BKaxiTh TeMIeparypy crajaxy HITPOTIIIEPHHY, 3aCTOCYBaHHSI.

97. Po3kpuiiTe B1acTUBOCTI (XiMiuHI, (pi3U4HI, BHOYXOBI) Ta XapaKTEPUCTHU-
Ku TuHITpoHadTAMHY. BKaxiTh TeMiepaTypy cnaiaxy AMHITpoHATaIiHy, 3aCTO-
CYBaHHS.

98. Poskpuiite BracTuBOCTI (XiMiuHi, (hi3u4HI, BUOYXOB1) Ta XapaKTepUCTH-
KM JUHaMITy. BKaxiTh TeMneparypy cnanaxy AMHAMITY, 3aCTOCYBaHHS.

99. PoskpwuiiTe BnacTHBOCTI (XiMiuHi, (pi3uuHi, BUOYXOBi) Ta XapaKTEpUCTHU-
K{ aMOTOTy. BKaxiTe TemmepaTypy crajaxy aMOTOJy, 3aCTOCYBaHHS.

100. Po3kpuiite BIacTUBOCTI (XiMiuHI, (13M4HI, BUOYXOB1) Ta XapaKTepuc-
TUKH HITpOTyaHiy. TeMrepaTypa crajgaxy HITpOryaHiay, 3aCTOCYBaHHS.

101. Po3kpuiite BIaCTUBOCTI (XiMiuHI, (13M4HI, BUOYXOB1) Ta XapaKTepuc-
TUKU POMUCIIOBUX BUOYXOBUX PEUOBHH. BKaxiTh TeMneparypy cnaiaxy NpoMHC-
JIOBUX BUOYXOBHMX PEYOBHH, 3aCTOCYBaHHS.

102. Po3kpuiite BiacTHBOCTI (XiMiuH1, (i3udHi, BUOYXOBi1) Ta XapaKTepHcC-
TUKW OKCHIIIKBITIB. BKaxiTh TemMneparypy crajaxy OKCHIIIKBITIB, 3aCTOCYBaHHS.

103. BkaxiTh OCHOBHI CIIOCOOM CHIOpsKEHHST OoenmpunaciB. Po3kpuiite BU-
MOTH /10 PO3PUBHOTO 3apsy.

104. VY yomy momsirae cnociO criopskeHHs: MetooM 3anuBku? 1o coboro
ABJIg€ MMMo3alis. Po3kpuiite nepeBaru 1 HenOMIKU. K BiIOYyBa€ThCS CHOPSIKEH-
HS1 KOPIYCIB CHaps /1B ciocoOoM 3anuBKu? BkaxiTe BUIu Opaky.

105. ¥V yomy momnsrae cmoci® CHOPSKEHHS METOJ0M mpecyBaHHsA? Po3k-
puiiTe mepeBaru 1 HeAoOJiKHU. Sk BiIOYyBaeThbCA CHOPSIKEHHS KOPITYCIB CHapsiiiB
croco0om npecyBaHHs? BkaxiTh Buau Opaky mij yac mpecyBaHHS.

106. ¥ yomy momsirae croci®d CHOPSJKEHHS METOJOM IHEKyBaHHs? Po3k-
puiiTe mepeBaru 1 HeAodiku. Sk BiIOYBaeThCA CIOPSIKEHHS KOPITYCIB CHapsIiB
croco0oMm ImHeKyBaHHs? BkaxiTh Buau Opaky.

107. IIlo cob6oro sBiISIE KOMOIHOBaHE CHOPSKCHHS IIIMATKOBUM CITOCOOOM?
Po3kpuiite epeBaru i He0JIKH.

108. ILlo co6oro sBiIsie KOMOIHOBaHE CIOPSAKEHHSI ITHEKYBAaHHSIM 13 3aCTO-
CyBaHHSM MPOOOK 1 OCLOBUX CTPUKHIB?

109. OnumiiTe mamkoBe mpecyBaHHS. SIK BiAOyBa€ThCs CHOPSKEHHS KOP-
MyCIB CHapsAiB PO3AUIbHO-IIAIIKOBUM ciocoOoM? BraxiTh BUiU OpaKy.

110. Sk BinOyBaeTbCsd CHOPAIKEHHS KOPIIYCIB CHOCOOOM IIHEKYBAHHS?
Bkaxith Busu Opaxy.

111. IIlo coGoro sBIsIE 0OpOOKA PO3PUBHOIO 3apsiay (CBEPIOBKA, YHIIICHHS,
3TBUHYYBaHHS)?

112. Po3kaxiTh Ipo MPUKHOM 1 BUIIPOOYBAHHS CHAPSIIB.
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113. SIx BinOyBaeThbcs MepecHOPsIKEHHS CHApsAIB (BUIUIaBKA Y BaHHI 1 ma-
poto)?

114. Sk 3m1MCHIOETHCS CTIOPSIPKEHHS TUMOBHUX CHAPSITIB?

115. Sk BigOyBaeTbcs COPSAKEHHSI MIHOMETHUX MiH?

116. Sk 3m1MCHIOETHCS CIIOPSKEHHS MMAPUBHUKIB?

117. Sk BinOyBa€eThCs CIOPSAIKEHHS aB1aboMO?

118. SIxi peyoBHMHM Ha3UBaIOTh Mopoxamu? Ha3BiTh BUIW MTOPOXIB.

119. Po3kpuiiTe BUMOTH, 1110 BUCOBYIOTHCS JI0 TIOPOXY.

120. Po3kpuiiTe BU3BHAUYCHHS TOPOXH — MEXaHIYH1 CyMiIli (JTUMHI IIOPOXH).

121. BxaxiTh COPTH JUMHOTO MIOPOXY.

122. OnumriTh ¢i3UK0-XIMIUHI BIACTUBOCTI JUMHOTO TIOPOXY.

123. IIlo co6o10 ABISAIOTH MPEeCOBaHl BUPOOH 3 TUMHOTO TIOPOXY?

124. 1o co6oro SIBISAIOTH TOPOXH KoJoigHOTO TUITy? Po3kpuiiTe iX mepena-
TH 1 HEJIOJIIKHU.

125. o cobor0 SBIAIOTH MOPOXH HA JIETKOMY PO3YMHHUKY OJHOOCHOBHI
(TTPOKCHUIIIHOBI MOPOXH)?

126. Oxapakrepu3syiTe nipoKCUIiH, Horo ckiaja. Ha3piTe BUAM HITPATIB.

127. Po3kpuiiTe BIaCTUBOCTI MIPOKCUIIHY ((13U4H1, PO3UYUHHICTB).

128. Po3kpuiiTe XiMi4HI BJaCTUBOCTI MPOKCUITIHY, CTIHKICTb.

129. Bxaxith BUOYXOB1 BJaCTUBOCTI MPOKCUIIIHY, UYTIUBICTb.

130. OnumiTk 3acTOCYBaHHS HITPATIB IETIOIO03H.

131. IIlo co6o10 ABISAIOTH CTAO1II3aTOPH TOPOXiB?

132. o coboro sBisArOTH (hnermatusatopu? Poskpuiite BUMOTH 10 HUX 1
3aCTOCYBaHHSI.

133. Hapmaiite cxemy BHpPOOHHIITBA TIOPOXIB HA JIETKOMY PO3YMHHUKY (TIi-
POKCHITIHY).

134. Ilo cobor0 SBISAOTH MOPOXH, IO MIBHUAKO TOPATH? UMM JOCSATAETHCS
MIBUJKICTB 3ropanHa? [nacTuHYaCcTI MOPOXH, 1X 3aCTOCYBaHHS.

135. Oxapakrepusyiite 1o coboro sBige XojocThil mopox? Oxapakrepu-
3yHTE MOPHUCTI MOPOXH, IX 3aCTOCYBAHHHI.

136. be3noaym’siHI 1 TOPOXH, IO racATh Moiaym’si. Po3kpuiite iX 3acTocy-
BaHHS.

137. Tlomym’siracauku. Po3kpuiite iX 3acToCyBaHHS.

138. 1o coboro SABIAIOTH MOPOXH, BUMPABIICHI CTab1II3aIlI€l0, i TepepOoOHi.
OxapakTepu3ynTe HEeTITPOCKOIIYHI TTOPOXH.

139. OxapakrepusyiTe MOPOXH HA BAKKOJETKOMY PO3UYMHHHKY. Po3kpuiite
1X BUIH.

140. OxapaktepusyiTe JBOXOCHOBHI (HITPOTJIIIIEPUHOBI) MOPOXHu. Po3kpuii-
T€ iX MepeBaru B MOPIBHSAHHI 3 MIPOKCUIIIHOBUMH.

141. BxaxiTh OCHOBHI MaTepiaJii JjIsi OTPUMAaHHS HITporjiuepuny. Po3k-
puiiTe (13UYHI BIIACTUBOCTI HITPOTJIILUEPHUHY.

142. Po3kpuiiTe XiMIYHI BJIACTUBOCTI HITPOTTIIEPUHY (CTIMKICTh, YYyTJIH-
BICTH).
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143.

JTIUEPHHY.

144,
145.

Hanaiite BUOyX0B1 XapakTepuCTUKH. PO3KpHiiTe 3aCTOCYBaHHS HITPOT-

[Ilo co0o10 SABIAIOTH HITPOIIMILIEPUHOBI MOPOXU OATICTUTHOTO TUITY?
Hapaiite cxemy BHUpOOHMITBA HITPOTJILEPUHOBUX TOPOXIB Oati-

CTUTHOTO TUIY. SIK B110yBa€ThCS BUTOTOBJICHHS TPyOYacCTHX rapMaTHUX MOPOXIB
OQIICTUTHOTO THUITY?

146.

Sk BimOyBa€eThCS BUTOTOBJICHHS IUIACTUHYACTUX, CTPIYKOBUX 1 KUIbIIE-

NOoAI0HUX MIHOMETHHX MOPOXIB OAIICTUTHOTO THITY?

147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.

MOPOXIB.

158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.

OxapakTepu3yite HITPOIJIILEPUHOBI TOPOXU KOPAUTHOTO THUITY.
OxapakTepu3yite HIOpOXH Ha HEJICTKOMY PO3UYMHHUKY.

BnactuBocTi mopoxiB KooigHOTO THITY. P13UKO-XIMI4HI BIIaCTUBOCTI.
[Topoxu nerpecuBHOTO 1 MPOTPECUBHOTO TOPIHHSI.

['irpockonivHICTB 1 BOJIOTICTh MOPOXY. EnexkTpuzaiis nopoxy.

XiMiyHa CTIAKICTh MOPOXIB.

3aJIeKHICTh XIMIYHOI CTIMKOCTI MOPOXIB BiJ] pI3HUX YNHHUKIB.
BuOyxo0Bi BIacTUBOCTI MOPOXiB KOJOIAHOrO TUIY. YyTIHBICTH MOPOXY.
EnepreTnyHi XapakTepruCTUKHU MOPOXIB.

banictuyHi BIacTUBOCTI, aHOpManbHUI THCK. KoedilieHT KOpUcHoOI ii.
di3uKo-XiMIYHI sIBUINA MM 4ac mocTpiry. bamictuuni BUNIpoOyBaHHS

YMOBHI MMO3HaYeHHS OPOXiB. Mapka mopoxy.

MapxyBaHHS OJHOOCHOBHUX (ITIPOKCHIIIHOBHUX ) TOPOXIB.
MapxkyBaHHS TBOXOCHOBHUX (HITPOTJIIIIEPUHOBUX ) IOPOXIB.
MapxkyBaHHS apTHIIEPIHCEKUX TOPOXIB.

[Hexcu mopoxiB.

MapkyBaHHS TUMHUX TTOPOXIB.

MapkyBaHHS JTJaKOBHX TTOPOXiB.

MapkyBaHHS peaKTUBHHUX MTOPOXiB.

MapxkyBaHHS TOPOXOBHUX 3aPSIiB.

MapxkyBaHHS TOPOXiB CIOPTUBHUX MATPOHIB.

[TipoTexHIYH1 COIYKH 1 3aCO0U.

Krnacudikariis mipoTexHIYHUX CIIOIYK. 3arajbHI BUMOTH JI0 TIPOTEXHi-

YHHUX CIIOJIYK.

170.
PEYOBUHN).
171.
172.
173.
174.
175.
176.
177.

OCHOBHI KOMITOHEHTH MIPOTEXHIYHUX CHOJIYK (OKMCIIOBadl W Toproyi

PeuoBunu ans 3abapenenHs nonym’s. JJMMOyTBOpIOBaIbHI PEUOBHHHU.
[{lemenTaropu. dnermaru3aTopu. BuMoru 1o maTepiais.

BracTuBOCTI OCHOBHHX CyMIIIICH.

OTpumMaHHS TIPOTEXHIYHUX CIIOTYK.

[Tomym’stH1 crionyku (OCBITIIOBAIbHI, CUTHAJIBHI).

30ymkeHHs cieKTpiB. CBIYEHHS MOIYM .

CeiTnorexniuni ogunuii. Cuia cBiTiia. OQUHUI CBITIOBOTO MOTOKY.

SckpaBicTh.

178.
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179.
180.
181.

Criosyky CUTHaJIbHUX BOTHIB.
Tpacyroui crionyku. Bumoru 10 HuX.
JIMMOBI1 CHIOJTyKH. Y TBOPEHHSI IUMIB.

182. Ski papOuuKH 3acTOCOBYIOTH st papOyBanHa Aumy? ['oprodi piauHu.

Tepwmir.

183.

3anamoBanbHi pedoBUHHU 1 crionyku. Docdop 1 cymimni #oro 3 roproyu-

MU PiIUHAMH.

184.
185.
186.
187.
188.

Junamiyni cnonyku. [IpuroryBanust AMHAMIYHUX CITOTYK.

3ananbHi CIIOTYKH.

[Tepexinni cionyku. Croyyku JijIs TiAMa3yBaHHS.

3ananoBaibHi 3ac00u (cTomiH, 61KOOPAIB IMIHYP 1 THIT).

BrnactuBocTi MipOTEXHIYHUX CHOAYK. DI3MKO-XIMIYHI BJIACTHBOCTI.

BuOyxoBi BI1aCTHBOCTI.

189.

Bornenposianuii mHyp (OIL), rHIT, cTomiH 1 6ikdopAiB mHYp, Oya0Ba

Ta 3aCTOCYBaHHS.

190.
191.

3acTocyBaHHS MIPOTEXHIYHUX 3aCO0IB.
[TipoTexHiuHi 3ac00M OIMKHBOI Jii. 26-MM CUTHAJIBHI, OCBITIIFOBAJIbHI

Ta IMITaIliH1 MaTPOHH, iX Oym0Ba.

192.
193.
194.
195.
196.
197.
198.
199.

OcBITIOBaNIbHI, CHTHAJIBHI Ta IMITAlIHI TPAHATH 11 MOPTHPKY «J[».
['BuHTIBKOBA TpaHaTa HIYHOI i cTaporo 3pas3ka.

I'BuHTIBKOBA TpaHaTa HIYHOI /i1 HOBOTO 3pa3ka. /i rpaHatu.
I'BuHTIBKOBA rpaHaTa AeHHOI aii. Jlis rpaHaTy.

I'BunTiBKOBA iMIiTaIliliHA TpaHaTa. by j0Ba TpaHaTH 1 ais TpaHaTH.
107-mM curHan HiYHOT Ta AeHHOT Aii. byi0Ba 1 71 curHany.
BuOyxoBi naketu. byaoBa i J1is BUOyXOBOTO MaKeTa.

Hummnaketu. ByoBa 1 fis auMmnakera.
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BUCHOBKH

VY pe3ynbTari MPOBEACHOrO aHANI3y ICHYIOUMX XIMIYHHUX PEYOBUH OYyJI0
BCTAHOBJIEHO:

BuOyxoBumu peuoBuHamu (naii — BP) Ha3uBaroThCsl CUCTEMH, CXWIbHI IiJT
BIJIMBOM 30BHIIIHBOI i1 10 HAA3BUYAWHO MIBUIKOTO XIMIYHOTO MEPETBOPEHHSI, 110
CYNPOBOKYETHCS BUAUICHHSIM BEJIMKO1 KUIBKOCTI TEIJIa 1 BACOKOHArPiTUX ra3iB, sKi
3/1aTHI 3JIMCHIOBATH POOOTY mepemileHHss abo pyhHyBaHHa. Ha BiagMiHy Bif 3ro-
paHHs 3BUYANHUX MaJuB, peakilis BuOyxy BP npotikae 6e3 y4acTi KHCHIO MOBITPAI.

BubyxoBi peuOBHMHU € KOHIIEHTPOBAHUMH JIKEPEJIaMU €Heprii i ToMy MIUPO-
KO 3aCTOCOBYIOThCS B PI3HHUX rajiy3sX HapoAHOro rocrnogapctBa. CTaporo ramyssio
iX 3aCTOCYBaHHS € TipchbKa MPOMUCIOBICTh. B Ham yac BP BukopuctoByoThCs B
OyniBenbHIN, TOpd siHIN, HADTOBIN Ta IHIIUX TATY3sIX MPOMHUCIOBOCTI, a TAKOXK Y
CUIBCBKOMY roCno/lapcTBl. BUOyXoBI peuOBHHU MIMPOKO 3aCTOCOBYIOTHCS Y BIACH-
KOBII cIpaBi, TOMY OCOOJIMBOTO PO3BUTKY ISl Tally3b MPOMMCIIOBOCTI AOCSrjia B
nepion Jpyroi cBITOBOi BIfHH.

TexHosoris BUOYXOBUX PEYOBMH BHBYAE€ METOAM 1 MPOLECH BHUPOOHUIITBA
nux pedoBHH. TexHosoriyHe odopmiieHHs npoiieciB BupoOHulTBa BP 0a3zyerscs
Ha BJIACTUBOCTAX PE3yJIbTATHUX, TPOMIKHUX Ta KIHIEBUX MPOJYKTIB 1 BU3HAYAETh-
Cs XapaKTepOM IPOTIKAIOYUX PEaKIlii (TerIoBHi eeKT, ra30BUIITICHHS TOIIO).

UuHHUKH, 0 00YMOBIIOIOTH TEXHOJIOTIYHE OGOPMIICHHS IPOIECy BUPOO-
HUIITBa BUOYXOBHUX PEUOBHH, € PI3HOMAHITHUMH, 1 MOOYy/10Ba HaiimMeHIT HeOe3ney-
HOTO 1 pa30M 3 THM HAWOUIBIII €KOHOMIYHOTO IMPOIIECY MOXJIMBA TUTHKU 3 ypaxy-
BaHHSM IIMX YUHHUKIB.

VY mporeci po3poOKH TEXHOJIOTIi, MPU BUOOPI CHPOBUHHM, armapaTypu, yCcTaT-
KyBaHHSI Ta THCTPYMEHTY Bci HeOe3MeuHi onepallii HeoO0XiTHO BHAUIATA O0COOIUBO 1
nependayaTH MijJ yac iXx BUKOHAHHA HEOOX1IHI mpodinakTuyHi 3axoau. Ha ne6es-
NEYHUX  OMNepamisiX TMOBUHHI IMIMPOKO BHUKOPHUCTOBYBATHUCS  KOHTPOJIBHO-
BHUMIPIOBaJIbHI aBTOMATHYHI IPUJIaJU, €IEKTPOHHA TEXHIKA 1 aBTOOJOKYBAaHHS, 110
CIpHUs€ TaKOX MPAaBUIBHOMY BEJCHHIO TEXHOJOTigyHOTrOo mporiecy. [loBHa aBTOMa-
THU3allisA, 0 BKIOYAE aBTOMAaTUYHHUI KOHTPOJb 1 aBTOMaTUYHE YIPaBIiHHSA, 320€3-
nevyye HaiHICTh 1 0e31eKy poOoTH.

Marepianu BHIII€3a3HAYCHOTO HABUAJIBLHOT'O BUAAHHS OYIyTh MOCTIHHO BH-
kopuctoByBatucs He Tuibku y JICHC, a i1 B okpeMux MiHICTEpCTBaxX 1 BIIOMCTBax
JIepKaBU.
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TEPMIHU TA BUBHAYEHHSA

¢dnermatuzoBanuii rekcoret (3 % ¢uermaruzaTopa)
¢dnermatuzoBanuii rekcorex ta 20 % amoMiHIEBOT My IpH
aM1ayHO-CEeJITPOB1 BUOYXOBI PEUOBUHU
Opu3aHTHI BUOYXOBI PEUOBHUHU

Ooernpuriacu 00’ eMHOTO BUOYXY

0e3moJyM’ THUM TOpOX

BUOYXOHEOE3IeUHI MPEeIMETH

MIOCTPLJI 3 OCKOJIKOBOIO TPaHATOIO

BUOYXOBI PEUOBUHH

rpaBIMETPUYHA IIIJIbHICTh

nudeHinamin

Jlep>xaBHa ciy>k0a 3 HaI3BUYATHUX CUTYAIlIN
JVMHUNA PYLUHUYHUHI ITOPOX

JETOHYKOUUH LIHYP

€JIEKTPOJICTOHATOP MPOMUCIIOBHH 3 P13bOJICHHIM
EJIEKTPUYHUN CTIOCIO MiApUBaHHS

3aco0H 1HII[IFOBaHHS

3amacHi IHCTPYMEHTH Ta MPUCTPOi

30p0si MaCOBOT'0 YpaKeHHs

36poiini cunu Pociiicekoi deneparrii

30poiini cunu Ykpainu

3amamoBaIbHI TPYOKH TPOMHUCIIOBI

1HILII0I0Ya BUOYXOBa peuOBHUHA

KarcysiabHa BTYJIKa

KarcyJb-JAeTOHATOP

Karcyib-3anaibHuK

Koe(]iIieHT KOPUCHOT 11l

KOJICKTUB TPYyOOUHHKIB MeMOpaHHU# 1-i1 3pa3ok
MiHicTepcTBO 000pOHU YKpaiHu

MIHHUW yHIBEpCAIbHUI MAPUBHUK

OKTOT€H

OTpyiiHa peuOBUHA

3BUYANHUI TPyOKOBUI OPOX

BOTHETPOBITHUN LTHYP

IPOTHUKOCMIYHA 000pOHA

npoTHUpakeTHa 000poHa

HipOTEXHIYH1 3ac00u
IIPOTUTAHKOBUM KEPOBAHUM PEAKTUBHUUN CHAPS
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MIPOTEXHIYHI CIIOTYKHU

PynToBChKOro rosioBHU MeEMOpaHHUHN T1JPUBHUK
PYYHUI OIPOTUTAHKOBUM I'PAHATOMET
Pociiiceka denepanis

Coro3 Pagsucekux Comianictnanux PecnyOomik
Crnonyueni [lltatn AMepuku

TepMOOapUIHA CYMIII

TPUHITPOPEZOPLITHAT CBUHIIIO
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HEHTPAJIT

[liBaeHHUM MamIMHOOYA1BHUI 3aBO/T
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