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3. O6s1aqHAHHS HABYAJbHMX NPUMIllEHb TA MAWJIAHYMKIB

HaitmenyBanHs HaBUQJIIBHUX HailimenyBaHHsI HaBUaIbHOTO 00JIaIHAHHS Heo0OximgHo dakTuno Bincorok
MPUMIIIEHB Ta MAWTAHYHKIB (oIMHUIIB) (ouHUIIB) noTpedu
Kao0iner MaTeMaTuKn 1.1. KoMiuiekT MyJbTUMeAiHOTO 00agHanHs. Tum 1 1 0

A) InTepakTuBHA J0LIKA:

JIOLIKA MPSIMOT MPOEKIIii 3 MOXKJIMBICTIO HACTIHHOTO KPIIUICHHS;
poOoua nmoBepxHs OUI0ro KoJIbopy, TBEP/A, 31 CHEI[laIbHUM
AQHTUOJIMCKOBUM MOKPUTTSM, CTIMKUM JI0 YIIKO/KEHb,
po3paxoBaHa, 30KpeMa, JUIsl TMChMa Ha Hili MapKepaMu Ha
BOJISIHIM OCHOBI;

MIHIMaJIbHUM PO3MIp IHTEPAKTUBHOTO MPOEKIIITHOTO
300pakeHHsI AKTUBHOI MOBEPXHI JOUIKH — HE MEHILIE HIXK
niaroHans 777 (195 cM) npu cniBBiIHOIIEHH] CTOPiH 4:3
(mupuna 156 oM, Bucota 117 cm). Po3mip npoekiiitHoro
300paxkeHHsI Ma€ 30iraTucs 3 aKTUBHOIO ITOBEPXHEIO JOLIKU
BIJIOBITHO /10 11 pO3MIpiB Ta aCIIEKTHOTO CHiBBITHOIICHHS;
JIOIIIKa MOBUHHA 3a0€e31euyBaTH MOXKIIMBICTh YIPaBIIHHS
KOHTEHTOM 0€310CepeIHbO 3a JOTIOMOI'0I0 JI0THKIB MAaJbIIiB
pyku abo mMapkepa;

JIOTUKOBA TE€XHOJIOTIS JOIIKYU MOBUHHA MiITPUMYBATH: HE
MEHIIe 6-TW OJHOYACHUX JOTHUKIB, CTAHAAPTHI (DYHKIIT MU,
IpUHANMHI JT1BOi Ta MPaBOi KHOMOK MMIII Y TOYLI AOTHKY 10
aKTUBHOI NOBEpXHI; PpyHKIi0 multi-touch;

PO3IUIbHA 3[aTHICTh MO3UIIOHYBAHHS JOTHKY — HE MEHIIIE HIK
4000%4000 To4OK;

tun inTepdeiicy — USB;

JIOBXKHMHA 1HTep(eiicHOro Kabelo — He MeHIIa, HIXK Heo0Xi/1Ha
JUISL TIKJIFOYEHHS. IPUCTPOIO JI0 MEPCOHATIBHOIO KOMIT 10Tepa




BUYHTEIS Y MiCIli HOTO BCTAHOBJICHHS;
HiIKJTFOUSHHS JOILIKH JI0 IEPCOHATIBLHOTO KOMIT I0Tepa BUHUTEIIS;
rapaHTis Ha JIOIIKY HE MEHIIE 3 pOKiB

bB) MyasTtuMeniiiHuii NPOEKTOP 3 KOPOTKO(OKYCHHM
00’€KTHUBOM:

cBiTioBuii oTiK He MeHie 2500 ANSI aroMeHiB;

pO3AlIbHA 3aTHICTh MPOEKTOpa MOBUHHA OyTH HEe MeHIIe XGA
(1024 x 768 nikceniB) a6o WXGA (1280 x 800 mikceniB);
acrnekTHe cruiBBimHommeHHs 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHiie 5000 roauH B cTaHAAPTHOMY
pexXMMI;

IPOEKTOP MOBHUHEH KOMILJIEKTYBAaTHCh ITiABICOM;

MIPOEKTOP BCTAHOBIIIOETHCS HA CICHIATILHOMY TIABICI, SIKAN
KpiNUThCs Oe3rnocepeHb0 Hajl BEPXHIM KpaeM 1HTEPaKTHBHOI
JIOIIKY JIO CTiHU a0 JI0 cTeli;

BIJICTaHb BiJl 00 €KTUBA MPOEKTOpa J0 IUIOLUIMHU MPOEKLii He
outpmie 1 metpa;

JOBKHMHA 1HTep(]ecHOTO Kabeno - He MEHINa, HiXK HeoOXigHa
JUI THAKITIOYEHHS TPUCTPOI0 IO MOPTATUBHOTO KOMITIOTEpa
BUYMTEJS y MiCLi HOrO BCTAHOBJICHHS;

MIIKITIOYCHHS  3[IACHIOEThCS 70  rpadivyHOTO  ajgamnTepa
HOPTATUBHOTO KOMIT'IOTEpa BUUTEIIS;

rapaHTisi Ha MPOEKTOp HE MEHIIE 3-X POKIB;

rapaHTis Ha JIaMIly [poeKTopa He MeHe 1-ro poky a6o 1000
TOJIMH B p0O0OYOMY pexKHUMI

B) ba3ose mporpamHe 3a0e3nedyeHHs1 AJIs IHTEPAKTHBHOI
AOIIKH Ta MYJbTHMEIiHHOTO npoexkTopa 3
KOPOTKO(OKYCHIM 00’ €KTHBOM:

JUIE CTBOPEHHSI, TEPETISy Ta MPOTPaBaHHS IHTEPAKTHBHOTO
HaBYAJIbHOTO KOHTEHTY;

CyMiCHE 3 ONepaIiiifHOI0 CUCTEMOIO KOMIT FOTepa BUUTEIIS;
HiATPUMYE IMIIOPT CTBOPEHUX (ailsiB pi3HUX GOpMaTiB;

€ MOXJIMBICTb 3MIHIOBaTHU 00’€KT (pyXaTH, KIOHYBaTH,
nepeBepTaTH, 3MIHIOBAaTH pO3Mip, OJIOKYBaTH, peJaryBart,




pobuTH Tpo30puUM) 3a JOMOMOTOI0 CTaHAAPTHHUX 3ac00iB
IPOTPaMHOTO 3a0€3IeYeHHS;

IHCTpYMEHT 3amicy eKpaHa IIOBUHEH MaTH MOXIIUBICTb
3anucati (30epertu) Bechb poboumii cTiy, oOpaHy 30HY abo
oOpaHe BiKHO;

HiITPUMY€E YKPaiHCbKY MOBY;

Ma€e (QYHKITIF0 aBTOMATUYHOTO OHOBJICHHS

1.2. KoMIuieKT MyJbTHMEAIHHOTO 00aaqHaHHs. Tum 2

A) MyabTuMeiiiHuii NpoeKkTOp 3 iHTePAKTHBHUMU
$ynkuismu:

cBiTioBuil motik He MeHiie 2500 ANSI mromeHiB;

pO3IIbHA  3[ATHICTH  NPOEKTOpa IMOBMHHA OyTH  HE
menme XGA (1024 x 768 mikceniB) abo WXGA (1280 x 800
MmiKCeTiB);

acrnekTHe cuiBBimHomeHHS 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHiie 5000 roauH B cTaHAAPTHOMY
pexXMMI;

KOMIUJIEKT €JICKTPOHHUX MapKepiB;

KOMIUIEKT JUIsl MiJBICY (KpIIJIEHHS);

BIJICTaHb BiJl 00’€KTUBA MPOEKTOpa 0 IUIOLUIMHU MPOEKIii He
outbmie 1 metpa;

JOBXKHMHA 1HTep(]ecHOTO Kabeno - He MEHINa, HiXK HeoOXigHa
JUISL TMIAKJIIOYEHHS! MPHUCTPOI0 A0 MOPTATUBHOTO KOMI'IOTEpa
BUYMTEJS y MiCLi HOrO BCTAHOBJICHHS;

MIIKITIOYCHHST  3[IACHIOEThCS 70  rpadivyHOTO  ajgamnTepa
HOPTATUBHOTO KOMIT'IOTEpa BUUTEIIS;

rapaHTisi Ha MPOEKTOp HEe MEHIIE 3-X POKIB;

rapaHTis Ha JIaMIly IpoeKTopa He MeHe 1-ro poky a6o 1000
TFOJIMH B pOOOYOMY pexUMi

b) MapkepHa gomka JJjsi MyJbTHMEIIHHOTO NpOeKTOpa 3
iHTepakTUBHUMH QyHKIiAMM:

poboya TMOBEpXHS MaToOBa, OULIOr0 KOJIbOPY, pO3paxoBaHa y
TOMY YHCJIl JJIsl HUChMa Ha HIli MapKepaMu Ha BOJISIHIA OCHOBI;

PO3Mip MMOBHHEH BiANOBIIATH PO3MIPY 1HTEPAKTUBHOI MPOEKIIT
IpoeKTopa, aje aiaroHans He MeHme 777 (195 cm) npu
criBBigHOMIEHHI cTopiH 4:3, 16:9, 16:10




B) bazoBe nporpamse 3a0e3neyeHHs A8 MYJbTUMeIIiTHOT O
NMPOEKTOPA 3 IHTePAKTUBHUMHU QYHKIIsAMH:

JUIL CTBOPEHHSI Ta TIEPEryIsily IHTEPaKTHBHOTO HABYAJIHHOTO
KOHTEHTY;

CyMiCHE 3 OTepalifHOI0 CHCTEMOIO KOMIT FOTepa BUUTEIIS;
HasBHICTh 0a30BUX rpaiyHUX IHCTPYMEHTIB:

BUOIp THITYy Ta KOJILOPY Mapkepa, 6a30Bi reomeTpuuHi Girypu
(xomo, KBaipaT, TPUKYTHHUK), MOKJIMBICTH 3MiHU (OHY poOOUOT
30HM (B JIiHIIO, B KIITUHKY);

HiITpUMKa OJHOYACHOI pOoOOTH HE MeEHIIEe 2-X KOPUCTYBadiB
(MapkepiB);

MOKJIUBICT ~ 3MIHIOBaTH  00’€KT  (pyxaTH, KIOHYBAaTH,
NepeBepTaTH, 3MIHIOBAaTH PO3MIp, peAaryBaTH) 3a JIOTIOMOTOIO
CTaH/JapTHHUX 3ac00iB IPOTrPaMHOTO 3a0€3MeYeHHS;

HiATpUMY€E YKPaiHCBKY MOBY;

Ma€e (YHKIIII0 aBTOMAaTUYHOTO 200 PYYHOTO OHOBJICHHSI

I') Cucrema iHTepAKTHBHOIO ONUTYBAHHA:

0e31poTOBUI MyJIbT JUIsl BUOOPY BapiaHTa BiAIMOBIJlI, HE MEHIIIE
12 xJjiaBim;

MOJyJIb-TIpHiiMad 0e3ApOTOBOIO 3B 53Ky 3 MyJIbTaMHU;

CyMKa /17151 30epiraHHsi Ta ePeHECEHHS;

nporpaMHe  3a0e3leueHHs JUIs  CTBOPEHHsA, 30epiraHss,
BIITBOPEHHS Ta aHAJI3y 3aUTaHb PI3HOTO TUILY

I) AkycTuuyHa cHcTeMa 30BHilUHS 200 BOyI0OBaHA B
NPOEeKTOp:

MOTYXHICTh: He MeHIe Hix 10 BT;

yactoTa: He ripue Hixk 100 I'u-20000 ['g

2.1. Hap4yapHUil KOMII’'IOTEPHUH KOMILJIEKC

A) IlopraTuBHU KoMII'IOTEpP BUUTEJNs (HOYTOYK):
nporecop: Pentium 32xx abo ekBiBaJeHT;

BijmeoaganTep: inTerpoBanuii Bineoamanrtep Intel HD Graphics
4400 abo0 eKBIBAJICHT;

omepaTuBHA MaM’sTh: TexHosoris He ripme DDR3, yactora He
Menire 1600 MHz, 06’em nmam’sti He MmenIe HiK 4 Gb;
XKOPCTKHM nucK: Tun He Tipiie SATA, mBHAKICTh MIMAHACIS
e menmie 5400 006/xB, 00’ emM mam’sti He MeHine Hix 500 Gb;




Oarapesi: eMHICTh He MeHIIe HixX 6500 mAh a6o He meHme 8
TOJIMH aBTOHOMHO1 pOOOTH;

JWCIUJICH: JiaroHallb HE MEHmIe HiK 157, mmpokodopmaTHUit
TFT a6o LCD, 16:9, makcumanbHa pO3AilbHA 3MaTHICTh HE
MeHiIe Hix 1366 x 768;

WEB-kamepa: ne menme Hix 0,3 Mp;

po3’emu Ta moptu: He MeHIe Hixk 2 X USB 3.0 Ta 1 x USB 2.0/
HDMI/ LAN (RJ-45)/kapa-piaep/ aynio BUXiJ;

KOMYHIKarlii: HasBHiCcTh Bluetooth Ta/abo Wi-Fi 802.11, LAN;
omeparliiiHa cucrema: MOMEepeIHbO BCTAHOBJIECHA IiIEH31HHA
onepariiina cuctema (OC) 3 0OE3KOIITOBHUMH OHOBJICHHSIMH,
MIATPUMKOI0 POOOTH Y JIOKaJIbHIM OOYMCITIOBAIBHIN MEpexi 3
JIOMEHHOIO OpTaHi3aIli€ro Ta yKpaiHOMOBHHUM iHTepdeiicom;
MakeT TPOrpaMHMX  3aco0iB  OQiCHOTO  TNPU3HAYEHHS:
ceprudikoBannii B YKpaiHi, 3 yKpaiHOMOBHMM iHTep(dericom,
cymicHuii 3 obpanoro OC, 1o miaATpUMYy€e poOOTY 3 OCHOBHUMU
¢aimoBumu  popmaramu (DOC, DOCX, RTF, XLS, XLSX,
PPT, PPTX, HTML ta MDB, ODT, ODS, ODP), a Takox
poOOTYy 3 EJIEKTPOHHOIO MOMTOK. HasBHICTE yKpaiHOMOBHOL
MIITPUMKH;

AHTUBIPYC: TOMIEPEHHO BCTAHOBIICHUI aHTHBIPYCHUH 3aXHUCT 13
3IATHICTIO BUSBIICHHS Ta 3HEUIKOKEHHS MEPEKEBUX 3arpos,
HasIBHICTIO TIPEBEHTHBHUX TEXHOJOTIH, sKi 3a0e3MedyroTh
BUSIBIICHHS HEBIJOMHUX 3arpo3;

TEPMIH JIii JTIeH311 He MEHIIIe HiXK 5 POKIB

b) IlopraruBHmii komn'lotep Y4yHsA (HOYTOYK) a0o
npuctpiii-rpancgopmep (2 B 1):

nporecop: Intel Bay Trail Atom Z37xx abo ekBiBaJeHT;
BiJleoananTep: iHTerpoBanuil Bineoanantep Intel HD Graphics
a00 CKBIBAJICHT;

orepaTHBHA Iam’sTh: 3 TEXHOJIOTi€0 He ripme HiK DDR3,
00’eMm mam’sATi He MeHIe HiXK 2 Gb;

JKOpCTKUHM auck: Tun He Tipme SATA, MBUAKICTE TIMTUHACIS
He MmeHie 5400 06/xB, 00’em mam’saTi He MeHine Hixk 320 Gb
a0o0 TBEpAOTUIbHMI (DIIeII-HAKOMUYyBa4d 3 00’€MOM mam’sITi HE
Meniie Hik 32 Gb;




Oarapest emHicTio He MeHme Hix 4000 mAh abo He MeHme 6
rOIMH aBTOHOMHOI po0oTH;

quciuier 3 miaronamaro He menmie Hix 10,17, TFT a6o LCD,
MaKcHUMaibHa po3/AibHA 3JaTHICTh HEe MeHIIe Hik 1366 x 768;
WEB-kamepa: WEB-kamepa ne menmie vixk 1,3 Mp;

po3’emu Ta nopty He MeHule HiX 1 x USB 3.0 Ta 1 x USB 2.0/
HDMI/kapn-pinep/ay nioBuxi;

KOMYHiKaIlii: HasBHicTh Bluetooth Ta/abo Wi-Fi 802.11b/g/n/;
orepariiiiHa CuUcTeMa: TOINEpPeIHbO BCTAHOBIICHA JIICH3IHHA
onepariiina cuctema (OC) 3 0G€3KOIITOBHUMHU OHOBJICHHSIMHU,
HiATPUMKOIO pOOOTH Yy JIOKANBHIM O0YHCIIOBANBHIN Mepexi 3
JOMEHHOIO OpTaHi3alli€el0 Ta YKPaiHOMOBHUM iHTep(encoM.
[ToBHOIIHHA MIATPUMKA pOOOTH KOPHUCTYBaYiB 3 OOMEKEHUMHU
MO>KJIMBOCTSIMU;

MaKeT NPOTPAMHUX 3ac00iB O(ICHOTO NpPU3HAYEHHS: IaKeT
0(icCHOr0O  NPUKIAJHOTO TPOTrPaMHOro  3abe3MeyeHHs 3
yKpaiHOMOBHUM iHTep¢eiicom, cymicHui 3 obpanoro OC, mio
miATpuMy€e poOOTy 3 OCHOBHMMHU (aitnoBumu (GopmaraMu
(DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML Ta
MDB, ODT, ODS, ODP), a Takox poOOTy 3 €IeKTPOHHOIO
MOIITOIO;

AHTUBIPYC: NOMEPEHHO BCTAHOBIICHUH aHTUBIPYCHUH 3aXUCT 13
3IATHICTIO BHSBIICHHS Ta 3HEIIKOKEHHS MEPEKEBUX 3arpos,
HAsBHICTIO TIPEBEHTUBHUX TEXHOJOTIH, sKi 3a0e3meuyroTh
BUSIBJICHHSI HEBIJIOMHX 3arpo3;

TEepMiH Jii JTIeH31i He MEHIIIe HiXK 5 POKiB

2.2. CneuniaJjizoBaHe nporpamue 3aée3ne4eHHst

A) Ilporpamue 3a0e3ne4eHHs 1 TAKUX (QYHKILIN:
IIPUCKOpPEHA 310MKa 3 MOXKJIMBICTIO BUOOpPY 1HTEpBAILY 3HOMKH
WEB-kamepoto 1 300py 3adikcoBaHuX (OTO3HIMKIB B €IUHUI
MOTIK Bife€o;

BIJICTE)KYBaHHS MEPEMIIICHHS OJHOTO a00 AEKIIbKOX 00'€KTIB
3a KUIbKOMa mapaMerpamM  (3MIIEHHS, IMIBUJKICTh 1
HPUCKOPEHHS) B PEXKUMI PEalbHOr0 yacy 1 (JiKCyBaHHS 3MiHU Y
¢dopmi rpadikis;

ABTOMATUYHUI 3amuc y pasi BUsBICHHS pyxy nepenq WEB-




KaMeporo

b) Mikpockomn:

onupoByBaHHS  [MOKa3aHb  NpWIAAiB 3  JIHIWHUMH,
pajianbHUMH IIKaJIaMd, UUGPOBHUMH [UCIUIESIMH B PEKUMI
peaJlbHOrO yacy; CTBOPEHHS KapTu pyxy OO'€ekTiB y
JOCTiKyBaHii o0macTi

B) InTepakTHBHI MyJIbTHMe/IiiiHI eJIEKTPOHHI OCBITHI
pecypcu:

NejaroriyHi  mporpamHi  3aco0u, BIpTyasibHI Jaboparopii,
MYJIbTUMEIIMHI ~ MAPYYHUKH,  €JIEKTPOHHI  HABYaJIbHO-
METOJIUYHI ~ KOMIUIEKCM Y  BUIJISAI  1HTEPAKTHBHOIO
3aCTOCYBaHHA 3 MOXIHUBICTIO poOoTH B pexumi 0e3
MIIKITIOYEHHS 10 Mepexi [HTepHeT Ta (yHKI[IOHATIOM IS
KOHCTPYIOBAaHHS YPOKIB JUIsl YCIX KJIACiB;

CHUCTEMa YIpPAaBJIIHHA OCBITHIMH MNPHUCTPOSMHU:  JIOJIATOK
NOBMHEH HaJgaBaTH IHCTPYMEHTH JUIs BIANpaBICHHA Ta
OTPUMAaHHS YPOKIB, aJMIHICTPYBaHHS OI[IHKH, KOHTPOJIO 1
AKTUBHOCTI YUHIB

2.3. Wi-fi poyrep

[Tpuctpiit s 3a0e3nedeHHs (YHKIIOHYBaHHS O€31pOTOBOI
MepeXi KJIacy 13 MOXIIMBICTIO 3a0e3rneueHHs Oe3nepeOiitHol
pob6otn a0 30 OAHOYACHO MIJKIIOYEHUX IEePCOHATBHUX
MIPUCTPOIB

2.4. BararoyHKUioHAIbHMII NMPUCTPil (MPpHHTEpP-CKaHep-
KoIip):

dopmar nanepy A4;

MPUHTEP Ta KOMIp IS IPYKY KOJIBOPOBUX Ta YOPHO-OLIHUX
JIOKYMEHTIB;

CKaHep KOJbOPOBHX Ta YOPHO-O1TUX TOKYMEHTIB;

MIBUJIKICTh IPYKY HE MEHIIIE HiX 25 CT/XB;

TEXHOJIOTis CTpyMeHeBa a0o J1a3epHa;

CTapTOBUI KOMILJIEKT BUTPATHUX MaTepialliB Mae
3abe3neuyBat He MeHIe HiXK 4000 BUAPYKIB KOJTHOPOBUX
JTOKYMEHTIB popmary A4 i3 cepeiHIM 3alIOBHEHHSM CTOPIHKH
He MeHIe 5 %;

BUTPATHI MaTepialiu sl i€l MOJIeITi IPUHTEPA MAIOTh OyTH




JOCTYIHHUMH JUIsl MpuaAOaHHs B YKpaiHi

3.1. [laHeab feMOHCTpaliliHA

[IpeseHTamiifHui CTaTUYHUN KOMIUIEKT 3 YCTaTKyBaHHSM JJIst
3aKpIIUICHHS Ta JeMOHCTpaii TabIM1LIb, KapT,
JIEMOHCTPAIITHUX MOJIEJICH Ta IHIUX HAOYHUX MOCIOHHKIB

4.1. Jomka. Tun 1

Jomka wmapkepHa, OULTa Ha METaJIeBIi OCHOBI, MOXeE
BUKODHCTOBYBAaTHUCh  SIK ~ MarHiTHa AN KpIMUIeHHS
JIEMOHCTPAIIIITHOTO 00JIaIHAHHS, 11arOHAJIb HE MEHIIIE 2 M.
Mapkepn ans  Oinoi  mOmIKKM (YOpPHUHM, CHHIN, 3€JeHHUH,
YEpBOHUM).

['yOka /1 MapKepHO1 JOIIKH.

HaGip maruiTiB 1t KpiTuIeHHS 10 JOUTKH.

Ha0ip 1 KpirtIeHHs TOIIKH

10 xom.
2
3
1

N

4.2. Tomxka. Tum 2

Jomka mms Kpernau TEMHO-3E€JI€HOT0, TEMHO-KOPUYHEBOTO YU
YOPHOTO KOJBOPY, Ha OJHY, NBI, YOTHpHU, II'SITh POOOUMX
MOBEPXOHb, MOK€ BUKOPHCTOBYBATHCHh SIK MarHiTHa st
KpIIJIEHHS JEMOHCTPALlIMHOTO O0OJIafHAHHA, JJlaroHaldb HE
MCHIIIE 2 M.

HaGip xpeitaun nmst gomku (6171a Ta KOJIOPOBA).

HaGip MarHiTiB Asist KPITUICHHS IO JOIIKH.

HaGip as kpiryieHHs JOIIKH

W W

W

1.1. KommiekTu, MmoaeJti, Habopu

A) Mogei:

TpuroHomMeTpuuHUN Kpyr

Mopenb mae ¢popMar He MeHIIe A2; BUTOTOBJICHO 3 BIHUIOBOI
IUTIBKH, TIPO30POro IUIACTUKY, JIAMIHOBaHUX KapTOK; OCHAIIEHA
MarHiTHUM KPIIUICHHSM;

Yucnosa npsma

[Ipsma 3 HeouudpoBaHow MIKaNOW (I[iHA TMOMUIKA 5 CM);
OCHAII[EHAa MAaTrHITHUM KPIIUICHHSIM

b) Kommniekru:

Oci xoopauHAT

Jlo KOMITIeKTy BXOAATH TpH KoopauHaTHi Bici (X, Y, Z) 3
HEOIM(pPOBAaHMMHU  MIKAJAMH, HECKpIIJIEHI MiX  c000Io,




OCHAIIEH1 MarHITHUMU KPITUICHHSIMU

Jliniiiku ommdpoBaHi pi3HOT JOBXKHHU, I[iHA MOAIIKUA 1 cM;
OCHAIIIEH] TpUMavaMu - 3;

[TopTpeTy BUIaTHUX MaTEMaTUKIB CBITY

1.2. HaGopu

HaGip xmacHOTo iHCTpYyMEHTY

Habip Burorosienuii 3 miacTMacu y CKJIaji:

TPAaHCTIOPTHUP KJIACHUH 3 TpUMaveM; IiHa moAuiku 1° - 1;
TPUKYTHHK KiacHUH (Kytu 30° Ta 60°) 3 Tpumauem - 1;
TPUKYTHUK KiacHUH (KyTH 45° Ta 45°) 3 Tpumauem - 1;
LHUPKYJIb KJIacHUM - 1;

MeTp JAEMOHCTpAIIiHUN (JTiHIAKA JOBXUHOK 1 M; IIHA MOIIIKA
lcem) -1

['eomeTpuyHi Tijia 3 pO3rOPTKOIO

Habip wmictuth 8 reomerpuuHux ¢iryp, BHUTOTOBJICHUX 3
MIIIHOTO TIPO30pPOTO TUIACTUKY. Bcepemuni koxHOI (irypu
PO3MIIIYEThCA IUIONIMHHA T'EOMETPUYHA PO3TOpPTKA JaHOI
¢irypu, BUTOTOBJIEHA 3 KOJHOPOBOTO IUIacTUKy. HaGip mae
CreniaibHy IJIACTUKOBY IMIJICTABKY AJISi JE€MOHCTpalii Habopy
Ta Woro 30epiranHsa. Bucora koxHoi ¢irypu He MeHIe HiK 80
MM

YacTtuHM 11I0T0 HA Kpy3i
BurotoBneHuii 3 miacTMacH, CKIQJaeThCs 3 HAOOPY CEKTOPIB
KO0JIa, MAPKOBAHUX IO HOTO JIOJISX
12-2, 1/3-3,1/4—-4,1/5-5,1/6 6.
¥Yci yacTuHM HAOOPY OCHAICHI MAarHITHUMHU KPITJICHHSIMHA

Onuam 06'emy

Mopnens mnpu3HaueHa MAJig JEMOHCTpallil MOHATh «OJUHUII
o0'eMy Ta 00'eMy TPSIMOKYTHOTO IMapaieiermimnena». Moaensb
SIBJISIE COOOKO TIACTMAcOBUM KyO 31 ctopoHoro 10 cMm, Ha rpaHi
SKOTO HaHeceHO CiTKy 1 X 1 cm. OnauH map 3HIMAETbCs, STKUH
Moke OyTH po3lijeHui Ha (parMeHTH, OAMH 3 SIKUX CKJIa/ae
JIECSITY YaCTUHY, a APYTUH - OOMHUIIO 00'eMy - 1 cm?

Habip crepeomerpruynmii
BuroTosyiennii 3 miacTMacH, J03BOJIIE CAMOCTIHO 310patu 16




CTEpEOMETPUYHMX Tu1, 30kpeMa 10 3 meperuHamu 1 2 3
nepeciyHUMH  TuiommHaMu.  Habip  30epiraetecs  y
TJIACTMACOBOMY KeHcCi

Habip reomeTpuuHux mMonenen 1
Habip wmictuth 12 OCHOBHUX T'€OMETPHUYHUX T, UIO
BUTOTOBJICHI 3 IPO30POr0 MILHOTO [UIACTHKY.

[TocTawaeTbcst Ha  MIACTMACOBIA MIACTABII 3 IPO30POIO

KpUIIKOK. BricoTa K0kHOT MOJIeli He MEHIIIE 5 ¢M

2.1. Ilpunagu Ta NPUCTOCYBAHHS BUMIPIOBAJIbHI

A) JlaOopatopHuii Halip 1JIsi BHIOTOBJICHHSI MojeJeil 3 15
MATeMaTUKH:

JIUCTH 3 PO3TOPTKAMHU I€OMETpUYHUX TiT — 20;

JiHIKa 3 KOHTYpamMu reoMeTpudHux ¢iryp — 1;

IUTIBKA, pO3KpeciieHa Ha KBajpaTH 1x1cem,— 1;

IJIACTMACOB1 KyOUKH 31 CTPHXKHIIMHU JUTSI CKJIaJaHHs Ky0a — §;

TPUKYTHUK — 1;

HOJXKHIII 17151 BUpi3aHHS — 1;

Kien — 1;

KOpoOKa s yKkiiagaHHs — 1.

Jertani Habopy BUIOTOBJICHI 3 Hanepy Ta IUIACTMACH, SICKPaBO
nodapOoBaHi 1 YKJIaJieHI B KOPOOKY

b) Ha0ip reomerpnyHmx Tij: 15
¢irypu 3 HaTypaJbHOTO AepeBa. Po3mipu Tin HE MEHIE HiX

40 mMMm.

VY KOMIUIEKT BXOISTh:

NpSAMOKYTHUI mapaneneninen — 1;

KOHYC — 1;

KyJs — 1;

Ky0 — 1;

naTiHap - 1

B) Ha6ip wmonpeneit guasa JadopaTopHux poOir i3 15

cTepeoMeTpii:
y KOMIUIEKT BXOJSTh apKyllli 3 PO3rOpTKaMH
npoctopoBux ¢iryp — 10:
MpaBWJIbHA YOTUPUKYTHA Mipamija - 1;
IpaBWJIbHA  YOTHPUKYTHA  TipamMiza,  po3pi3aHa 1o




JiaroHaJbHOMY MEpeTHHY - 1;

npaBWIbHAa YOTHUPUKYTHA MipaMifa, po3pi3aHa MO MEPETUHY,
IO TMPOXOAWTH Yepe3 BHUCOTY IMipaMigu 1 cepenauHy OOKy
OCHOBH - 1;

npaBWIbHA TPUKYTHA Tipamizaa - 1;

npaBWIbHAa TPUKYTHA MipaMija, po3pizaHa MO MEPEeTHHY, IO
MPOXOJIUTH Yepe3 BUCOTY IMipaMiIH i BUCOTY OCHOBH - 1;

npsMa YOTUPHUKYTHA Mpu3Ma — 1;

npsMa YOTHPUKYTHA TpU3Ma, poO3pi3aHa IO AiarOHAITBHOMY
nepeTuny, - 1;

HOPSIMUI KpyTOBUM IMIIIHAD - 1;

OpsIMU ~ KPYTOBUH  HUIIHAP, pO3pi3aHUNl MO OCHOBOMY
nepepizy, - 1;

MPSIMUI KPYTOBUM KOHYC - 1;

npsMU KPYTOBUI KOHYC, pO3pi3aHUil 10 OCLOBOMY Iepepisy, -
1.

Mogeni BHKOHAHI y BHIVISII PO3TOPTOK, SKi 30MpArOThCS B
npoctopoBi  ¢irypu. Koxkna ¢irypa mnpencraBieHa B
«IIOBHOMY» BUTJISIIL 1 B «PO3Pi3aHOMY» Ha JIBI YACTUHH CIYHOIO
IUIOIIMHOIO

I') Pyaerka: 15
[Tpunag 3acTOCOBY€ThCS AJii BU3HAYEHHS JOBXKUHHM BiJCTaH1

ab0 po3mipiB TiI. [JJoBKHHA HE MEHIIIE HIXK 3 M, IIHA MMOIKH —

1 Mmm

3.1. lIndpoBa 1oKyMeHT-Kamepa 1

3abesmneuye:

JEMOHCTpAIlil0  IUIOCKUX JIOKYMEHTIB (Manep, KHIKKH,
KypHanu) ¢opmaToM He MeHie A4, a TakoX 00 €MHHX
IpEeIMETIB, KPHUXKHUX O0’€KTIB TOmO 03 TMOINepeIHbOro
CKaHYyBaHHS;

BUBEJICHHS UITKOrO 300pa)keHHS B YMOBax OCBITJICHOT
MIKUTBHOT  ayauTopii 3  MOXJIMBICTIO  aBTOMAaTHYHOTO
(boKyCyBaHHSI Ta pETyJIOBaHHS IMMJACBITKA po0O0YOi 30HU
KaMepH.

[ToBHOKOIBLOPOBE 300paxKeHHs 3 JIOKYMEHT-KaMepH
BHBOJIUTHCSI B PEXKHMMI OHJIAMH HAa KOMIT'IOTep BuMTelss abo Ha




npoekTop. JlokymeHT-kKamepa Mae OyTH CYMICHOIWO 3
ONEpaliiHOK CHUCTEMOK Ha KOMIT'IOTEpI BYHTENs Ta
MIIKTIOYATHCS IO KOMIT IoTepa BYHTENIs abo TMpoeKkTopa 3a
nonomororo USB- inTepdeticy

Kaoiner ximii

1.1. KommiekT myJbTuMeaiiHoro ooaaananns. Tum 1

A) InTepakTHBHA J01IKA:

JIOTIIKA TIPSIMOT MPOEKIIii 3 MOKIIMBICTIO HACTIHHOTO KPITIJICHHS;
poboya moBepxHs O61J10T0 KOJIbOPY, TBEPAA, 31 CHEliaIbHUM
AHTHOJIMCKOBUM MTOKPUTTSIM, CTIHKHM IO YIIKO/KECHb,
po3paxoBaHa, 30KpeMa, JUIsd MUCbMa Ha Hili MapKepaMy Ha
BOJISTHIM OCHOBI;

MiHIMaJIbHUH PO3MIp IHTEPAKTUBHOTO MPOEKIIIHOTO
300paK€HHsI AKTUBHOI IMOBEPXH1 JOIIKM — HE MEHILIE HIXK
niaroHans 777 (195 cM) npu ciiBBiHOMIEHH] CTOPiH 4:3
(mmpuna 156 cm, Bucota 117 cm). Po3mip npoekiiitHoro
300pakeHHs Mae 30iraTucs 3 aKTUBHOIO MTOBEPXHEIO JOMIKH
BIJITOBIJTHO /IO ii pO3MIpiB Ta aCIIEKTHOTO CITIBBITHOIICHHS;
JIOLIKa MOBUHHA 3a0€3MeYyBaTH MOXIIUBICTD YIPABIIHHS
KOHTEHTOM 0€3IT0CEPEIHBO 3a IOMTOMOTOI0 JOTHUKIB IMaJIbIIiB
pyku abo Mapkepa;

JOTUKOBA TEXHOJIOTIS JIOIIKH MTOBHHHA T ITPUMYBATH: HE
MeHIIIe 6-TH OJIHOYACHUX JIOTHKIB, CTAHAAPTHI (QDYHKIIIT MU,
IIpUHAKMHI J11BOi Ta IPaBOi KHOIOK MHUILI y TOYLl JOTUKY 10
aKTUBHOI OBepXHi; ¢pyHKUit0 multi-touch;

pO3AlIbHA 3JaTHICTh NMO3UILIOHYBAHHS JOTUKY — HE MEHILIE HIX
4000%x4000 TouoK;

tun iHTepgeiicy — USB;

JOBKHMHA 1HTep(]eiicHOTO Kabelnto — He MeHIIa, HiXK HeoOXiTHa
JUTSL TIKITIOYECHHST IPUCTPOIO JI0 TIEPCOHATIBHOTO KOMIT I0Tepa
BUYMTEJS y MiCLi HOrO BCTAHOBJICHHS;

HiIKITFOYSHHS JOIIKH JI0 IEPCOHAIBHOTO KOMIT FOT€pa BUUTEIIS;
rapaHTis Ha JIOIIKY HE MEHIle 3 poKiB

bB) MyabTumeniiiHuii NpPoeKTOp 3 KOPOTKO(POKYCHHM
00’€KTHBOM:
cBiTioBuii moTik He MeHie 2500 ANSI qroMmeHiB;




PO3IiIbHA 3aTHICTH MPOEKTOpA TOBUHHA OyTH He MeHIe XGA
(1024 x 768 nikceniB) a6o WXGA (1280 x 800 mikceniB);
acrekTHe cruiBBigHomeHHs 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHIie 5000 roauH B cTaHAApTHOMY
pexuMi;

MIPOEKTOP MOBUHEH KOMILJIEKTYBATHCH IiJIBICOM;

MIPOEKTOP BCTAHOBIIOETHCS HA CICIIATbHOMY TMIABICI, SIKUH
KpIMUTHCS Oe3MmocepeTHhO0 HaJl BEPXHIM KpaeM 1HTEPaKTUBHOI
JIOIIKH JI0 CTiHM a00 10 CTEI;

BiJICTaHb BiJl 00’€KTHBa MPOEKTOpa MO0 TUIOMIMHU MPOEKIii He
oureme 1 metpa;

JOBKHMHA 1HTep(]eiicHOTO Kabemo - He MEHINa, HiXK HeoOXigHa
JUTSL TIAKITIOYEHHST TPUCTPOIO J0 IMOPTATHBHOTO KOMII'IOTEpa
BUHUTENS y MicClli HOTO BCTAHOBJICHHS;

MiIKITFOYCHHS — 3IMCHIOETBCA A0  TpadigyHOro  amamrepa
MOPTATUBHOTO KOMIT'IOT€pa BUUTEJS;

rapaHTis Ha POEKTOp HEe MEHIIE 3-X POKiB;

rapaHTis Ha JaMIly IpoeKkTopa He MeHIIe 1-ro poky abo 1000
TOJMH B POO0YOMY PEXKHIMI

B) Bba3oBe mporpamMHe 3a0e3ne4YeHHsl I IHTePaAKTHBHOL
TOIIKH Ta MYJbTHMEiHHOTO0 NMpoeKTOopa 3
KOPOTKO(POKYCHUM 00’ €KTHBOM:

JUIE CTBOPEHHSI, TEPETIsy Ta MPOrpaBaHHS IHTEPAKTHBHOTO
HaBYaJIbHOTO KOHTEHTY;

CyMIiCHE 3 ONepaIiiifHOI0 CUCTEMOIO KOMIT IOTepa BUUTEIIS;
HiATPUMYE IMIIOPT CTBOPEHUX (ailsiB pi3HUX GOpPMATIB;

€ MOXJIMBICTb 3MIHIOBaTHU 00’€KT (pyXaTH, KIOHYBaTH,
nepeBepTaTH, 3MIHIOBaTH pO3Mip, OJIOKYBaTH, peJaryBary,
pobuTH TIPO30pHUM) 3a JOMOMOTOI0 CTaHAAPTHHUX 3ac00iB
POTrPaMHOro 3a0e3MeueHHs;

IHCTpYMEHT 3amicy eKpaHa IIOBMHEH MaTH MOXIIUBICTh
3amucatu (30epertd) Bech poOoumii CTiI, 0OpaHy 30HY abo
o0OpaHe BIKHO;

HiATPUMYE YKPATHCHKY MOBY;

Mae (HYHKIIIO aBTOMAaTHYHOTO OHOBJICHHS

1.2. KoMIuieKT MyJbTHMERIHHOTO 00aagHaHHs. Tun 2




A) MyabTuMeiiiHuili NPoeKTOpP 3 iHTePaKTHBHUMU
¢ynkuismu:

cBiTioBuii motik He Menmre 2500 ANSI groMmeHiBs;

pO3AibHA  3JATHICTh  MPOEKTOpa TOBHHHA OyTH  HE
menme XGA (1024 x 768 mikceniB) abo WXGA (1280 x 800
TIKCEJTiB);

acrmekTHe crhiBBigHomeHas 4:3 ado 16:9, 16:10;

pecypc podotu namnu He MeHue 5000 roquH B CTaHAAPTHOMY
pexuMI;

KOMIUIEKT €JIEKTPOHHUX MapKepiB;

KOMIUIEKT JUTSI MiABICY (KpITUICHHS);

BiJICTaHb BiJl 00’€KTHBa MPOEKTOpa MO0 TUIOMIMHMU MPOEKIii He
oureme 1 metpa;

JOBKHMHA 1HTep(]eiicHOTO Kabeno - He MEHINa, HiX HeoOXigHa
JUTSL TIAKITIOYEHHST TPUCTPOIO J0 TMOPTATHBHOTO KOMIT'IOTEpa
BUYMTEIS y MiCLi HOTO BCTAHOBJIEHHS;

MIIKTFOYCHHS — 3IMCHIOETBCA A0  TpadigyHOro  amamrepa
MOPTAaTUBHOTO KOMIT'IOTEpa BUUTEIIS;

rapaHTis Ha MPOEKTOp He MEHIIe 3-X POKiB;

rapaHTis Ha JIaMIly TpoeKTopa He MeHie 1-ro poky a6o 1000
TOJIMH B POO0YOMY PEXHMI

b) MapkepHa aomka Ajs MYJbTHMeAiHOIO NMpPoeKTOpa 3
iHTepaKTUBHUMH QYyHKIiAMH:

poboya MOBEpxHS MaTOBa, OLIOTO KOJBOPY, pO3paxoBaHa y
TOMY YHCIII JAJIsl MMUChMAa Ha Hill MapKepaMu Ha BOJIHII OCHOBI;
pO3Mip MOBUHEH BIANOBIAATH PO3MIPY IHTEPAKTHUBHOI MPOEKIIii
IOpOeKTOpa, aje JiaroHainb He MeHme 777 (195 cm) mnpu
CHBBigHOIIECHHI cTOpiH 4:3, 16:9, 16:10

B) ba3oBe nporpamue 3a0e3ne4eHHs A1 MYyJbTHMeIIITHOTO
MPOEKTOPA 3 iHTePAKTUBHUMH (PYHKIIAMU:

JUI CTBOPEHHsI Ta MEperyisily I1HTEPaKTUBHOIO HABYAJIHHOI'O
KOHTEHTY;

CYMICHE 3 ONepaliifHOI0 CHCTEMOIO KOMII I0Te€pa BUMTEINS;
HasIBHICTh 0a30BUX IpaiyHUX IHCTPYMEHTIB:

BUOIp TUITY Ta KOJIbOPY Mapkepa, 6a30Bi reoMeTpuyHi Girypu




(K070, KBaIpaT, TPUKYTHHUK), MOXKITUBICTD 3MiHU (POHY POOOUOi
30HH (B JHIIO, B KIITHHKY);

HiATpUMKa OJHOYACHOI poOOTH HE MeHIEe 2-X KOPUCTYBadiB
(MapkepiB);

MOJJIMBICT  3MiHIOBaTH 00’€KT  (pyXaTH, KIOHYBaTH,
nepeBepTaTH, 3MIHIOBATH PO3Mip, peiaryBaTH) 3a JOIMOMOTOIO
CTaHJIaPTHHUX 3aCO0IB MPOTPAMHOTO 3a0€3MECUCHHS,

HiATPUMYE YKPaiHCBKY MOBY;

Ma€e QYHKIIIF0 aBTOMATUYHOTO a00 PYYHOTO OHOBJICHHS

I') Cucrema IHTEpAKTHBHOIO ONIMTYBAHHS:

0e31poTOoBUH IMyJIbT JUIsl BUOOPY BapiaHTa BIJANOBI/AL, HE MEHIIE
12 xiasin;

MOJ1yJIb-IIpHiiMay O6€3pOTOBOrO 3B’ S3KY 3 MyJIbTaMU;

CyMKa JJ1s1 30epiranHs Ta NepeHeCceHHS;

nporpaMHe  3a0e3leyeHHs JJii  CTBOPEHHs, 30epiraHHs,
BIJITBOPEHHS Ta aHAJI3y 3aUTaHb PI3HOTO THUITY

I) AkycTu4uHa cucTeMa 30BHiHA 200 BOyJI0OBaHA B
NPOEKTOP:

MOTY>KHICTh: He MeHIne Hixk 10 BT;

yactoTa: He ripmie Hixk 100 I'n-20000 I'n

2.1. HaBpyajbHUIl KOMII'IOTEPHUA KOMILIEKC

A) lHopraTnBHUI KOMII'IOTEep BUUTE/Is1 (HOYTOYK):
nporiecop: Pentium 32xx abo eKBIBaJICHT;

BifleoananTep: iHTerpoBanuii Bimeoanantep Intel HD Graphics
4400 abo eKBIBAJICHT;

orepaTuBHA MaM’sATh: TeXHOIOTiA He ripme DDR3, yacroTa He
Menme 1600 MHz, 06’em mam’sTi He Mene Hixk 4 Gb;
JKOPCTKUK auck: Tun He Tipme SATA, MBUAKICTh IIMAHACIS
He MeHie 5400 06/xB, 00’eMm maM’aTi He MeHIIe Hixk 500 Gb;
Oartapesi: emHicTh He MeHIIe HK 6500 mAh abo He meHme 8
TOJIMH aBTOHOMHOT po0OTH;

JUCIUICH: JiaroHalb He MEHIIe HiK 157, mmpokodopmaTHuit
TFT a6o LCD, 16:9, MmakcumanpHa poO3MiJIbHA 3/1aTHICTh HE
MemiIte Hix 1366 x 768;

WEB-kamepa: He menme Hix 0,3 Mp;

po3’emu Ta moptu: He MeHIe Hix 2 x USB 3.0 ta 1 x USB 2.0/




HDMI/ LAN (RJ-45)/kapa-pinep/ aymio BuXiz;

KOMyHiKarlii: HasBHICTh Bluetooth Ta/abo Wi-Fi 802.11, LAN;
omepariiiiHa cucTeMa: IONePeIHhO BCTAHOBJICHA JIIIICH31HA
onepariiina cuctema (OC) 3 0G€3KOIITOBHUMHU OHOBJICHHSIMH,
HiATPUMKOI0 pOOOTH y JIOKANBHIN O0YHCIIOBAIBHINA Mepexi 3
JIOMEHHOIO OpraHi3aIli€ro Ta yKpaiHOMOBHHUM iHTEpdeiicom;
MaKeT MOpOTrpaMHUX  3aco0iB  0(icHOrO  TpU3HAYEHHS:
ceprudikoBanmii B YKpaiHi, 3 yKpailHOMOBHUM iHTepdeiicom,
cyMicHH 3 0o6panoro OC, mo miaTpuMye podOTy 3 OCHOBHUMH
daiinoumu  popmaramu (DOC, DOCX, RTF, XLS, XLSX,
PPT, PPTX, HTML ta MDB, ODT, ODS, ODP), a Takox
po0OTY 3 eNeKTpOHHOI0 TomTow. HasBHICTE yKpaiHOMOBHOL
i ATPUMKH;

AHTHUBIPYC: MOMEPEIHbO BCTAHOBIICHUI aHTUBIPYCHUIN 3aXUCT 13
3JIaTHICTIO BWSIBJICHHS Ta 3HEIIKOKEHHS MEPEKEBHX 3arpos,
HAsBHICTIO TIPEBEHTUBHUX TEXHOJOTIH, sKi 3a0e3meuyroTh
BUSIBIICHHS HEBIJJOMHUX 3arpo3;

TEpPMiH Jii JTiIeH31i He MEHIIIe HiXK 5 POKiB

b) IlopratuBHmii kommn'rorep y4Hsi (HOYTOyK) abGo
npucrpiii-rpancgopmep (2 B 1):

npouecop: Intel Bay Trail Atom Z37xx a00 €KBIBaJICHT;
BiZleoaanTep: iHTerpoBanuii Bizeoananrep Intel HD Graphics
a00 eKBIBaJICHT;

ornepaTMBHA NaM siTh: 3 TexHojoriero He ripme HiX DDR3,
00’eM mam’ati He MeHIe Hix 2 Gb;

JKOPCTKUU auck: Tun He Tipme SATA, MBUAKICTh IMIMUAHACIS
He menme 5400 06/xB, 06’em mam’saTi He MmeHme HiX 320 Gb
a00 TBEpIOTUILHUN (IIeII-HAKONUYyBad 3 00’€MOM MaM’sTi He
Menie Hix 32 Gb;

Oartapest emuicTio He MeHiIe HiK 4000 mAh abo He meHie 6
TOJIMH aBTOHOMHOT po0OTH;

nuciel 3 giaroamaro He Merme Hik 10,17, TFT a6o LCD,
MaKCUMaJibHa pO3JIiJIbHA 3/1aTHICTh HE MEHIIe HIXK 1366 x 768;
WEB-kamepa: WEB-kamepa ne menme Hix 1,3 Mp;

po3’emu ta noptu He MeHie HiXK 1 x USB 3.0 Ta 1 x USB 2.0/
HDMI/kapn-pinep/ayaioBuxin;




KOMyHiKalii: HasBHicTh Bluetooth Ta/a6o Wi-Fi 802.11b/g/n/;
omepariiifHa CHCTeMa: NONepeIHhO BCTAHOBJICHA JIiLEH3iiHA
oneparniiina cuctema (OC) 3 0OE3KOIITOBHUMHU OHOBJICHHSIMH,
MiATPUMKOIO POOOTH Y JIOKANbHIM OOYHCIIOBAIbHIA MEpexi 3
JIOMEHHOIO OpTaHI3aIli€l0 Ta YKPAailHOMOBHUM iHTEep(erHcoM.
[ToBHOLIIHHA MiATPUMKAa POOOTH KOPHUCTYBadiB 3 OOMEKEHUMU
MOJKJIUBOCTSIMU;

MakeT MPOTpaMHUX 3aco0iB O(}ICHOTO MPU3HAYECHHS: MaKeT
O0(iCHOTO  TPHKIATHOTO MPOTPAMHOTO  3a0e3MeUeHHS 3
YKpaiHOMOBHUM iHTep¢eiicoMm, cymicHuil 3 obpanoro OC, mio
niaTpuMye poOOTy 3 OCHOBHHMH (paiimoBUMH dopmaTaMu
(DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML Ta
MDB, ODT, ODS, ODP), a Takox poOOTy 3 €JIeKTPOHHOIO
HOIITOIO;

AHTUBIPYC: TIOMIEPEHHO BCTAHOBIICHUI aHTHBIPYCHUH 3aXHUCT 13
37IaTHICTIO BUSIBJICHHS Ta 3HEUIKOKEHHS MEPEKEBHX 3arpos,
HasIBHICTIO TIPEBEHTHBHUX TEXHOJOTIH, sKi 3a0e3MedyroTh
BUSIBJICHHSI HEBIJOMUX 3arpos;

TEPMIH JIii JTIeH311 He MEHIIIe HiXK 5 POKIB

2.2. CnenianizoBaHe nporpamMse 3ade3ne4eHHs

A) Ilporpamue 3a0e3neyeHHs! AJ151 TAKUX PyHKILiH:
MIPUCKOPEHA 31OMKa 3 MOKIJIMBICTIO BUOOpPY 1HTEpBAILY 3HOMKH
WEB-kameporo 1 300py 3adikcoBaHnX (POTO3HIMKIB B €TMHHUMA
MOTIK BIZIEO;

BIJICT€XKYBaHHS MEPEMIIICHHS OJHOTO ab0 NEKUTHKOX 00'€KTIB
3a KUIbKOMa TmapaMmeTrpamMu  (3MiIlEHHS, IMIBHIKICTh 1
IIPUCKOPEHHS) B PEKUMI PEAILHOTO Yacy 1 pIKCyBaHHS 3MIHU Y
¢dopwmi rpadikis;

aBTOMATUYHUI 3amuc y pasl BUSBJIEHHS pyxy nepen WEB-
KaMepomo

b) Mikpockomn:

ouu(ppoByBaHHA  TOKa3aHb  OpWIAgiB 3  JiHIHHMMH,
pajiaJbHUMH MIKaJaMy, UUGPOBUMM JHUCIUIESIMH B PEXKUMI
peaJbHOro 4Yacy,; CTBOPEHHS KapTH pyXy OO0'€KTiB Yy
JTOCJIIJDKYBaHIA 00J1acTi

B) InTepakTHBHI MyJIbTUME/iHI eJIEKTPOHHI OCBITHI




pecypcu:

MeJaroriydHi  mporpamHi  3aco0u, BipTyalibHi Jaboparopii,
MYJbTHMEIIMHI ~ TAPYYHHKH,  €JIEKTPOHHI  HaBYaJIbHO-
METOJIUYHI ~ KOMIUIGKCM Y  BUIJISAL  1HTEPAKTUBHOTO
3aCTOCYBaHHS 3 MOXIHUBICTIO poOOTH B pexuMi  0e3
MOiIKTIOYeHHS A0 Mepexi [HTepHeT Ta QyHKIIOHAIOM Mams
KOHCTPYIOBaHHS YPOKIB ISl YCIX KJIACiB;

CHCTeMa YOpAaBIIHHSA OCBITHIMH TPHUCTPOSIMH:  JIOJIATOK
NOBMHEH HaJgaBaTH IHCTPYMEHTH JUIsl BIANIpaBICHHA Ta
OTPUMAaHHS YPOKIB, aJMIHICTPYBaHHS OI[IHKH, KOHTPOIIO 1
AKTUBHOCTI YYHIB

2.3. Wi-fi poyrep

[Tpuctpiii g 3abe3nedeHHs (QYHKIIOHYBaHHS Oe3ApOTOBOT
MEpexki KiIacy i3 MOKIHUBICTIO 3abe3meueHHs OesnepebiiiHol
pobot a0 30 OAHOYACHO MIJKIIOYEHUX MEPCOHAIBHUX
IIPUCTPOIB

2.4. BarartoyHkuioHaNbHMII MPUCTPill (MpUHTEpP-CKaHep-
Komip):

dbopmar manepy A4;

HOPUHTEP Ta KOMIp AJS IPYKY KOJIBOPOBUX Ta YOPHO-OLITHX
JIOKYMEHTIB;

CKaHep KOJIbOPOBHX Ta YOPHO-OUIHNX TOKYMEHTIB;

HIBUJKICTH IPYKY HE MEHIIIE HIXK 25 CT/XB;

TEXHOJIOTiSl CTpyMeHeBa a0o J1a3epHa;

CTapTOBUI KOMIUIEKT BUTPATHUX MaTepiaiiB Ma€e
3abe3neuyBatu He MeHIe Hix 4000 BUAPYKIB KOJIbOPOBUX
JTOKyMeHTIB opMmaty A4 13 cepeHIM 3alTIOBHEHHSM CTOPIHKH
He MeHIe 5 %;

BUTpPATHI MaTepiaiy AJs i€l MOJelli IPUHTEpa MaloTh OyTH
JOCTYITHUMH Ui pua0aHHs B YKpaiHi

3.1. ITanean neMoHcTpaliiiHa

[Tpe3eHTamifHuii CTaTUYHUN KOMIUIEKT 3 YCTATKyBaHHSAM ISt
3aKPITUICHHS Ta JEMOHCTpAIIii TaOIMIIb, KapT,
JIEMOHCTPAIIIMHUX MOJIEJICH Ta IHIIUX HAOYHHUX MOCIOHMKIB

4.1. JTomxka. Tum 1
Jlomka MapkepHa, Oila Ha METaJCBIi OCHOBI, MOXKeE




BUKOPHUCTOBYBATHCH AK  Mar”iTHa  JIs KpITUICHHS

JEMOHCTpaIifHOTO 00JaIHAaHHS, 1arOHAh HE MEHIIe 2 M. 10 koM.
Mapkepn ans Oimoi  momku (YOpHUH, CHHINW, 3€JCHHH, 2
YEPBOHHU). 3
['yOxa i MapKepHOI TOIIKH. 1
HaGip marxiTiB 111 KpituIeHHS 10 AOITKH.

Habip ju1st KpITUICHHSI TOTIKH

4.2. lomka. Tum 2

Jomka nma Kpeiau TEMHO-3€JI€HOT0, TEMHO-KOPUYHEBOTO YU 1
YOPHOTO KOJIbOPY, Ha OJHY, NBi, YOTHpPHU, IT'ATh POOOUYNX
MIOBEPXOHb, MOKE€ BHUKOPHCTOBYBATHCH SIK MarHiTHa ISt
KpIMJIEHHS. JEMOHCTpALifHOrO O00JaJHaHHs, JiaroHajlb He 5
MEHIIIE 2 M. 3
Habip kpeiiau mist nomiku (6151a Ta KOIEOPOBA). 1

HaGip maruiTiB 11t KpiruIeHHS 10 JOUITKH.
HaGip auis KpirieHHs JOIIKH

1.1. HlndpoBuii BUMIpIOBAJIBLHUI KOMII’IOTEPHUH KOMILJIEKC
AJis KaliHeTy Ximil

A) Hudposuii BUMipoBaJbHIH KOMII’'IOTEPHUH KOMILIEKC
A BUMTEJIs:

nuGpoBUi BUMIPIOBAJIbHUIN KOMIT IOTEPHUN KOMIUIEKC st
kabiHery XiMmii miakimoyaeteess 10 USB-mopry komm iotepa,
Ma€ MOXJIHMBICT 0€3pOTOBOr0 Ta/ab0 IPOTOBOTO CHOCOO0Y
mig’egHangs, abo Mae ABTOHOMHUHI peXuM podotu 3
Oe3nocepelHIM BHUBEACHHSAM pe3ysbTaTiB Ha BOyAOBaHUMN
€KpaH 3 MOXIHUBICTIO TOAAJBIIOTO0 iX MEpEeHECeHHS s
00pOOKH O OCHOBHOTO KOMII IOTEpa.

Kommiieke cynpoBOmKy€eThCsI KEpIBHUITBOM 3 €KCIUTyaTarlii,
METOJUYHUM MOCIOHHMKOM Ta MPOTrpaMHUM 3a0€3MeUEHHSIM.
A.1. Meronuunuii mociOHUK:

METOIUYHUA  TOCIOHMK 3  TPOBEACHHS  IHTEPAKTHUBHHUX
JEMOHCTpAlifHUX EKCIEePUMEHTIB Ta JIabopaTOpHUX poOIT i3
MOJKJIUBICTIO POOOTH B pexkuMi 3 ab0 0e3 MiAKIIOYEHHS /10
Mepexi [HTepHeT, IHTepaKTUBHUM 3MIiCTOM, (PYHKI[IOHAIOM JIJIst
penaryBaHHS KOHTEHTY ab0 CTBOpEHHS HOTaTOK Ta 3aKIaJIO0K
0e3Mocepe/IHbO Y TMOCIOHUKY, SIKMH TPAIIOE B OINEpaIliiHux




cucreMax OC Windows, Ta/abo Android, Ta/a6o i0S.
MeroauyHuii HOCIOHUK 3 XiMil IIOBUHEH MICTUTH HEe MeHIe 20
JEMOHCTPAIIHUX EKCIIEPUMEHTIB Ta JabopaTOpHUX poOIT 3
BUKOPUCTAHHAM LU(POBOr0 BUMIPIOBATBHOTO KOMIT'IOTEPHOTO
KOMIUIEKCY Ui KaOiHeTy Ximii, MaTu IHCTPYMEHTH s
CTBOPEHHS BIIACHUX €KCIIEPUMEHTIB.

XapaKTepUCTUKH MPOTPAMHOTO  3a0€3MeYeHHsT IU(PPOBOTO
BUMIPIOBAJILHOI'O KOMIT'FOTEPHOTO KOMIUIEKCY:

MOJKJTUBICTE 300py JaHUX OJHOYACHO 3 JICKUIBKOX JaTYHKIB;
MOJKJIMBICTh MaTEMaTHYHOI'O ONpalfoBaHHs 310paHUX JaHUX y
BikHI TpadikiB Ta TaONMIB 13 3aCTOCYBaHHAM OCHOBHHX
byHKIi# aHamizy rpadidYHUX JaHUX;

MOJJIMBICTh ~ OTPHUMAHHS ~ CTATUCTHYHUX  XapaKTEPHUCTHK
OTPUMaHUX JaHUX;

excnopt nanux B Excel Ta inmn mporpamu;

HasIBHICTH Bepciit nmporpamuoro 3atesnedyenHss OC, cyMiCHUX 3
KOMIT FOTEPOM BUUTEIISI/yUHS,;

iHTepdeiic mporpamHoro 3abe3meueHHsT TMOBUHEH OyTu
OararoMOBHUM (YKpaiHOMOBHHUH Ta aHTJIIOMOBHHUH iHTepdeiicu
000B'sI3KOBI)

A.2. AHanoroBo-1u(ppoBuil nepersoproBay — 1:
AHasoroBo-1u(poBuii NEpeTBOPIOBAY TOBUHEH:
npamoBaty mix ynpasiaiHHIM OC Windows, ta/abo Android,
ta/ab0 10S 3a J0MOMOror0 MPOrpaMHOro 3a0€3MeYeHHS;
MaTH MIJKIIOYEHHS JI0 IEePCOHAJIbHOIO KOMII'IOTepa uepe3
USB-nopt, 06e3apoToBuii cmocid min’eaHaHHs abo Matu
ABTOHOMHHUH pexuM pobotu 3 Oe3mocepeHiM BHUBOJIOM
pe3ysbTaTiB Ha BOYZOBAaHUM €KpaH 3 MOKIJIMBICTIO MOJAJIBLIOTO
iX mepeHeceHHs 17151 0OpOOKU 10 OCHOBHOT'O KOMIT IOTEPa;
MaTH yactoty 3amipiB He MeHIue 100 000 Ha cekyHuy;
MaTd HE MeHIIe 4 TMOpTIB I MIAKIIOYEHHS 30BHIIIHIX
JATYMKIB, SIKI MOXKYTh MPALIOBaTH OJJHOYACHO;
MaTd BOYJIOBaHWUU €JIEMEHT JKUBICHHA 13 MOXKIJIUBICTIO
HiATPUMYBATH 3aIUC JaHUX MPOTATOM He MeHIe 12 roaus;
MaTH PO3AUIbHY 3/1aTHICTH 3aMipiB He MeHIe 12 OiT;

MaTH MOXJIMBICTh aBTOHOMHOI'O HAarpoMajpKEHHs JaHUX Y




BHYTPIIIHIO TIaM’SITh;
MaTH aBTOMaTHYHE PO3Ii3HABAHHS JaTYHKIB;
MaTH 30BHINIHIN IHIUKATOP pOOOTH

A.3. JlaTuuk Temneparypu (30BHILIHINA) — 2:

nianasoH: He Byxue -20 °C - +120 °C;

TOYHICTb: He ripme + 2 %;

YYTJIIMBAN €JIEMEHT: PO3TAIIOBAHUHN yCepeIrHI HaKOHEUYHUKA
JIaTYMKa;

KaJiOpyBaHHs: HE BUMarae KaniOpyBaHHS

A.4. JlaTuuk Temneparypu (Tepmonapa, 30BHIIIHINA) — 1:
nianaszoHn: He Byx4e 0°C — 1200 °C;

TOYHICTb: He ripme =+ 3 %;

KaJiOpyBaHHs: HE BUMarae KanOpyBaHHS

A.5. Natuuk pH (30BHimHI#i) — 1:
BHUMIPIOE TIOKa3HUK B Aiana3oHi He Byx4e 0-10 pH;
TOYHICTh BUMIPIOBaHb AaTyuKa He MeHme 5 %

A.6. JlaTuuk OCBITJICHOCTI - 1:
niana3oH: He Byx4e 0 — 50 000 JIk;
TOYHICTE: He ripiie + 4 %;
CIEKTPAJILHUH Jliala30H: BUIUME CBITIIO

A.7. laTuuk THUCKY - 1:

niana3oH: He Byx4e 50 - 110 xI1a;
TOYHICTB: He Tipiie =+ 5 %;
KaxiOpyBaHHs: HE BUMAarae KajaiOpyBaHHs

A.8. laTuuk MpoBiAHOCTI (30BHIMIHIN) — 1:
BUMIPIOE IPOBIHICTH B Miana3oHi He Byxue 0-20 MCwM;
TOUHICTh BUMIpIOBaHb Aatyuka He ripme 10 %

A.9. Jlatuuk xomopumeTpii — 1:

aHaJli3ye CBITJIO MPOIMYCKaHHS 3pa3KiB HE MEHIIE HDK Uit 3-X
JOB)KUH XBWJIb BUAMMOTO CIIEKTPY CBITa;

Jiana3oH mpomyckaHnHs He Byxkue 20-90 %

A.10. laTuuK-II9WIbHUK Kparnesb (30BHIIIHIN) — 1:

paxye KUIBKICTb Kpareib Ta aBTOMAaTU4YHO 00’€M PIiAWHH, IO
IpoHIuia Kpi3b AaT4yuK. Mae okpeme KpilJIeHHS 0 IITaTHBa
Ta YTPUMYBay JI0JIATKOBHUX E€JICKTPOJIIB;

MakcUMajJbHa yacToTa dikcalli Kpamesib He MeHme 2 Ha




CEKYHOY

Al1l. JlaTuuk ByTJI€KUCIOro rasy (30BHIIHIN) — 1:
BHUMIPIOE KOHLIEHTPALII0 MOJIEKYJ B Jiana3oHi He Byxue 350 —
10000 ppm

A.12. Jlatuuk yapTpadioneToBOro BUNPOMiHIOBaHHA — 1:
nianasoH: He MeHme 0-10 Bt/m?, 0-200 Bt/m?;
OBXXWHA XBUAb: HE MeHIITEe 290-390 aM

A.13. JlaTyuk TeMnepaTypHu HaBKOJUIIHbOIO CEpeloBUILA — 1:
temriepatypa: Big -30 mo +50 °C;

TOYHICTE: He Tipuie + 2%;

KaJIiOpyBaHHS: HE BUMarae KajiopyBaHHS

A.14. Jatyuk KUCHIO (30BHIMIHIN) — 1;
niana3oH: He Byxue 0 - 12.5 mg/LDO2, 0 - 25% O2;
TOYHICTh: He Tipme + 7%

Habip xabeniB y KUIBKOCTi, IOCTATHIA JUIs MiJKIIOUYEHHS
AHAJIOTOBO-IIU(PPOBOTO IMEPETBOPIOBAYA Ta TATUHKIB.
KinbkicHuii CKJIa udpoBoro BHMIPIOBAJILHOTO
KOMIT FOTEPHOTO KOMITJIEKCY Ui KaOiHeTy XiMmil BU3HAYA€ThCS
BUHTEJICM.

b) lln¢pposuii BUMipOBaIbHUI KOMII'IOTEPHUH KOMILIEKC
JJIS YYHSA:

[Iporpamue 3a0e3medeHHs Ta XapaKTEPUCTUKH MHPPOBOTO
BUMIPIOBAJILHOI'O KOMIT IOTEPHOTO KOMIUIEKCY JUIs KaOiHeTy
XiMil JUIs y4HsS aHaJIOTIYHI MpPOrpaMHOMY 3a0e3leueHHIO Ta
XapaKTepUCTUKaM IM(PPOBOro BHUMIPIOBAIBHOTO KOMILIEKCY
JUIst KaOlHeTy XiMIi JJ1 BUUTEIS.

[lepenik pgaTyukiB y ckiaai LUGPOBOrO BUMIPIOBAJIHHOIO
KOMIT'FOTEPHOTO KOMILIEKCY JUIsl KaOlHeTy XiMii Juis y4Hs
BU3HAYAETHCS BUYMTEJIEM BIAMNOBIHO 10 BUMOI HaBYaJIbHOI
POTPAMH.

2-15*%

I1. Ilpuiiaau 3arajibHOr0 NPU3HAYCHHS

1.1. Hao0ip apeomeTtpiB

Jnis BU3HAUEHHS T'YCTUHH PEUOBHH.

ApeomMeTp Mae BUTIIS CKISTHOT TpyOku. HukHs yacThHa 1bOro
npuwiagy npu KamiOpyBaHHI 3alOBHIOEThCS ApoOoM. I'yctuna
PIIMHU BU3HAYAETHCS 32 JOTIOMOTOIO IIKAJIH, SIKa PO3MIIICHA Y




BEpXHiii, By3bKiil yacTuHi apeomerpa. Illkana mporpamyiioBana
y 3HAa4YCHHI TYCTMHHM pO34YMHY a00 KOHIIEHTpalii pPeYOBHHH.
Hiamazon BumiptoBanHs ryctuan 700-1800 r/mn. o ckmamy
Ha0Opy BXOJUTh HE MeHlIe 19 apeoMeTpiB

1.2. Anapat ajasi AUCTWIALIL BOAU

JUis oTpUMaHHs TUMCTUIBOBAHOI BOJAM, 11O BUKOPHUCTOBYETHCS
JUISI IPOBEJIEHHS 1a00paTOPHUX JOCHIAIB, MPAKTUYHUX POOIT.
[TponykTuBHICTH amapata He MeHlle 4-5 n/roa. Amapar Mae
OyTH 3abe3nedyeHnil cucteMoro 3axucty Big neperpisy TEHIB B
pasi aBapiiHOro BIAKJIFOUEHHS BOJH, 3aTBIPHOIO apMaTypolo Ta
KOMILJIEKTOM  CHJIIKOHOBMX a00 TYMOBHMX NUIAHTIB IS
i1’ €IHAHHSL 10 MEpeXi BOAONOCTauyaHHsI Ta BOJIOB1/IBEJICHHS

1.3. Anapar ajs g1o0yBanns rasis (Kinna)

Bukonanuii 31 ckma. O06’em He Menme 250 ML
KOMIUTEKTy€ThCS TyMOBHMH a00 CKISHUMH T[PUTEPTUMHU
npoOKaMu, OJHOXOJOBUM KpPaHOM Ta TYMOBOKO  a0o
CHJIIKOHOBOIO TPYOKOIO

1.4. BononarpiBau
Jlns HarpiBaHHS BOAM B JabopaTopHuX ymoBax. O0’eM BOH HE
MeHIe 1

1.5. IlnuTKa eJIeKTPUYHA

Jns  HarpiBaHHA ~ pEYOBMH  MiJ  Yac  MPOBEICHHS
JEMOHCTPAIIHUX JTOCITI/IIB.

Hampyra xusnenns 220 B, 50 ['u, cnokuBaHa MOTYXHICTh HE
MeHe | kBt

1.6. LlenTpudyra

st po3ainieHHs: HEOJHOPIAHUX CyMIIIeH.

HactinpHa 3 MOXXIIMBICTIO peryJIOBaHHS IIBUAKOCTI, aje He
Menie Hik 2000 00/xB

1.7. I'a30Buii NaJbHUK A/ 3THHAHHSA CKJISHUX TPYOOK

J171st BUTOTOBJICHHS 3ITHYTHX T'a30B1ABIAHUX TPYOOK.

OcHOBHa YacTHHA 3/aTHA JaBaTH BY3bKOHAIIPABICHE MOIYM S;
3MiHHi 0aJOHM - HE MeHIle 2

1.8. CnupriBKu
[Tpunag BUIOTOBJIEHO 3 IPO30POro CKJa 3 IJJACTMACOBOKO
KPUIIKOIO JJIsi TaclHHSA MOJIyM'ss Ta MeETaJeBUM oOpydyeMm 3

2-15*%
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TphOMa OIOpaMH, IO 3arodira€ TMOBHOMY IEPEBEPTAHHIO
OpuiIaay i MOXKIMBOMY BHJIMBAaHHIO CIHPTY, ab0 MeTaneBa
OCHOBa KpyTrJioi (hOpMH Ha HIKKaX Ta 3 KOBMAYKOM ]ISl CYXOTO
CIIUPTY

1.9. lomka cymujibHa
[TnacTuHa, 1110 KPIMUTHCA HA CTIHY HaJl PyKOMHIHUKOM Ta Ma€e
mrrupi (He Menuie 50)

1.10. Expan ¢onoBuii
Jnst po3ni3HaBaHHS KOJIbOPY PEUOBUH.
Mae 3MminHu# GoH (61Tui/90pHHMIA), TiACTABKY/HIKKH

1.11. JIoTOK my1acTMacoBMii VISl peaKTUBIB

Jnis 3amobiraHHs MOTPAIUIIHHIO PEakTHBIB Ha poOode Mmicle
YUHS i qac MIPUTOTYBaHHS pEaKkTHBIB TUTST
eKCIIePUMEHTATBLHUX JOCIiIIB.

Posmipu - He menmie 300 mm x 200 MM

2-15*%

1.12. Croyauk migiliiMmaasHui

Jlns piBHOMIpHOTO TiAHIMaHHS oOJagHaHHSA Ha BHCOTY 110 20
CM.

Posmip mmarpopmu nHe menme 15 x 15 cm. KepyBanus
CTOJIMKOM 3I1HCHIOETHCSI TBUHTOBUM MEXaHI3MOM

1.13. llTaTuBM 11 MPOOipoOK:

mratuB s 1npoOipok I1-1 200x21mM: KiJIBKICTH THI3N HE
MeHIe 6, @ 22 Mm - 1;

mratuB g mpodipok II-1 150 x 16 mm; wmatepian —
MOJTIMPOTIiJIEH - 1;

MITATUB JUI TPOOIpoOK: KiMbKICTh THI3A -10, O THI3A — 18 MM -
1;

MITATUB JUISI TPOOIPOK: KUTBKICTH THI3M -20, O THI3g — 18 MM - 1

2 -15*%

NN

1.14. HItaTuB 1abopaTopHUii

A) lITtaTuB 1a00paTOPHUI BeJMKMIi:

MacHBHa MeTajeBa OCHOBA - 1;

CTPHXEHb CTAJIEBHI, BUCOTOO HE MeHIe 50 cMm -1;
MyQTH T KpirieHHs — 4;

3aTUCKa4 yHIBepCATbHUHA — 2;

kbt (O Big 4 cm o 11 cm) — 3;

b) llltaTuB 1abopaTopHuii KOMOiHOBaHUH MAJIMIA:




mijcraBka - 1;

cTpHkeHb BUCOTO0 20-30 cm - 1;
MydTa B 300pi — 3;

3aTHUCKa4l — 2;

KijgbIe — 1

2-15*%

1.15. Tpumay nus npodipok

Jnst TpuMaHHA IPOOIPKY M1/ Yac HarpiBaHHSL.

CknaaeTbes 3 JiepeB’siHOT, MeTalleBoi a00 MIIACTUKOBOI PYUYKH
Ta JIBOX IUIACTUH 3 BHUIMKOIO 1 My(TOI0 Ui 3aTUCKaHHS
npo0ipku, a0 MeTaeBa MPYKUHHA KOHCTPYKIIist

2-15*%
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1.16. I'pymi

rpyma Juist mnetok, 10 mi - 1;
rpyIia Juist mneTox, 35 mi - 1;
rpyma Juist minetok , 110 mi - 1;
rpya Jyuis minerox, 210 mi - 1

\S)

1.17. IIpo6ku rymosi

npoOka rymoBa @ 14,5 mm - 1;
npoOka rymoa @ 16 Mmm - 1;
npoOka rymoBa @ 19 mm - 1;
npoOka rymosa ¥ 24 mm -1;
npoOka rymoBa @ 29 mm - 1;
npodka rymoBa @ 34,5 mm - 1;
poOka rymoBa @ 40 mm - 1

10
10
10
10
10
10

1.18. TpyOxm

A) TpyOku rymosi:

TpyOKa MeanuHa 3’eHyBaibHA O 5 MM; 1 M - 1;
TpyOKka MeanyHa 3’ eIHyBaibHa @ 6 MM; S M - 1;
TpyOKa MeanuHa 3’ eTHyBaibHA D 8 MM; S M - 1;
TpyOka MeanuHa 3’eqnyBaigbHa @ 10 MM; S ™ - 1;
TpyOKa MeawuHa 3’ eqHyBanbHa O 12 Mm; 1 M - 1;
TpyOka MeanuHa 3’equyBaigbHa @ 20 mm; 1 M - 1;
b) TpyOku cuiikoHOBi:

TpyOKa critikoHoBa TexHiyHa @ 10 MM, 1 M - 1;
TpyOKa cuimikoHoBa TexHiyHa @ 20 MM, 1 M - 1;
TpyOKa crilikoHOBa TexHiyHa @ 3 MM, 1 M - 1;
TpyOKa CHIIiKOHOBa TexHIYHa D 4 MM, S M - 1;

i S
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TpyOKa CHITIKOHOBa TeXHIYHA @ 6 MM, S M - 1;
TpyOKa CHIIIKOHOBA TeXHIYHAa @ 8 MM, 5 M - 1

1.19. 3aTuckaui

A) 3aTtuckau reunroBuii (I'opmana) merasieBuii:
Ui TpyOok @ He Oinblie 8 MM;

b) 3atuckayu npy:;xunnuii (Mopa)

2-15*%

1.20. ITocyanna miIacTUKOBa 3 NOJINPONIJICHOBUM HOCHKOM
s mpomuBaHHS XiIMIYHOTO mocyay. €MHicTh He MeHIue 250
MJT

2-15*%

1.21. Mopxukn:

A) Hiopxuk 11t Koo (rustiikoBuii 0,5);

b) tiopxuk mis poOipox (manwmit) @ 10 mm;
B) fiopxuk i mpo0Oipok (cepenHiit) @ 15 mm;
I') Hiopkuk ayis mpoOipok (Bemukmii) @ 33 MM

ek

p—

1.22. inner

s TpuMaHHA 3pa3KiB TBEPAUX PEYOBHH.

Marepian - HepkaBiroua ctanb. JloBxkuHa He MeHme 140 M.
Mae npsimi KiHITl

2-15*%

1.23. Jlo:xka AJ19 ciajJioBaHHSA

Jlns mpoBeACHHS JIOCHTIMIB, TIOB’S3aHUX 13 HarpiBaHHAM 1
CHIATIOBAaHHSIM PEUYOBHH y TIOCYJMHAX. BUTOoTOBIIEHA 3 MeTaiy,
3 MOJOBXXEHOIO PYYKOIO JJisi 3armobiraHHs omikam. ['aGapuTHi
po3mipu He Outbmie 19 x 17 x 285 MM

2-15*%
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1.24. IlInarei:

A) mmatens Ne 2 nmopuensiHOBUH, 3arajibHa J0BxkuHA - 150 MM;
b) mmarens Ne 3 mopuenstHOBuUiA, 3araibHa AoBxKuHA - 200 MM;
B) mmaTtens i3 HepkaBirouoi craii

1.25. Imnui 71 TUTJIiB

Jis 3aXOIUIeHHs THUIJIIB Ta IHIIOTO J1abOpaTOPHOTO MOCYAY
(MeTaJieBi HOXMIII 3 JOBFTUMH PYYKaMH 1 3ITHYyTUMHU KIHISIMH).
Homxuna moxke Oytu: 160 mm, 200 MM a60 220 Mmm

2-15*%




1.26. OxyJasipu 3axMcHi
Jnst 3axucTy odel mij yac MpoBeACHHS J1a00paTOPHUX TOCIIIIB
(BigmoBigHO M0 ACTY Ta ICaHITiH)

5-30*

1.27. PykaBH4YKH ryMOBi KHCJIOTOCTIHKI

st poGoTH 3 pO3UMHAMU KHUCIIOT.

PykaBuuku mymnki, cTiiki 0 Jii KUCIOT. BUKOpPHCTOBYIOTBHCS
Ja00paHTOM ab0 BUUTEIEM

2 napu

1.28. Ha0ip eTnkeTOK-caMOKJIeiOK

Jnist MapKyBaHHS TTOCYTy, B IKOMY 30€pIiraloThCsl peaKTHBH.
Habip y Burmsai nuctiB nanepy A4 Ha caMOKJICIO4ild OCHOBI 3
HA/[PYKOBAaHMMH  yMOBHUMH  IIO3HAYEHHSIMH  OCHOBHHX
XIMIYHUX PEYOBMH Ta CIHOJYK, IO BUKOPUCTOBYIOTHCA B
kabineti ximii. KinpkicTe eTnkeTok Ha jucti Big 24 mo 40. B
HaOopi 15 aucTiB

2.1. lIpoOipku ximiuHi
A) I11-14%120;
b) IT1-16x150;
B) IT1-21x200

500
500
100

15

15

65

2.2. [Tann4ka cKIsAHA
Jis po3MmillyBaHHA PiIWHM MiJ] Yac MPHUTOTYBAHHS PO3YHHIB.
Jopxuna 140-150 mm

10 - 50*

30

2.3. Ha0ip ckassHuX TPyOOK

Jlns BiBeeHHS Ta3y Mif yac AeAKHX XIMIYHUX peakiii.
MicTtute TpyOKH mpsiMi Ta 3irHyTi mig kytoM 90° @ 6 1 10 mm.
JoxuHa TpyO6ok He MeHIIe 50 MM, KiJIbKICTh TPYOOK B HaOOpi
- He MeHIe 15

2.4. IlpenmeTHi ckeabus
Jns  mpoBeneHHs ~ KpamnelnbHHX  peakilii, BHIIAPIOBAHHS
JeKUIbKOX KPaIUIMH pedyoBHHU. [IpsMoKyTHOI GpopMu po3MipoM
He MeHnIe 24 X 74 x 1 mm

100

2..5. IlineTka moJiinpomnijiecHOBa

Jns BinOvpaHHsI HEBENIMKUX 00’€MIB PIIKHUX PEUOBHUH Iij Yac
71a00paTOPHUX JOCHI/IIB Ta MPAKTUYHUX POOIT.

Jlo3aTop nmabopaTopHuii MEXaHIYHUN 3 HA0OPOM HAaKOHEUHUKIB

100
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2.6. EMHIiCTD IJI JUCTHJILOBAHOI BOIU

Jns  30epiraHHs JTUCTWIBOBAHOI BOIUM B JabopaTOpHOMY
PUMIIICHHI.

ByTens i3 KpaHOM y HYDKHIN YacTHHI 00’ eMoM — He MeHIne 10

2.7. ByTeJsb 1Jis1 pO3UMHIB PeaKTHBIB

s 30epiraHHs pO34MHIB PEaKTHBIB, BUKOPUCTAHHS MiJ 4Yac 20 - 50*
MPaKTUYHUX POOIT Ta TaOOPATOPHUX JOCIIIIB:

OyTenb 13 TEMHOro ckja 00’eMoM 125 Ml 3 By3bKHM TOpJIOM Ta

MPUTEPTUM CKIITHUM KOPKOM;

OyTenb 31 CBITJIOTO ckiia 00’ eMoM 125 mit 3 By3bKHM TOpJIOM Ta

INPUTEPTUM CKIISTHUM KOPKOM;

OyTenb 13 TEMHOro ckja 06’eMoM 250 Ml 3 By3bKHM TOpJIOM Ta

INPUTEPTUM CKIITHUM KOPKOM;

OyTenb 31 CBITIIOrO ckiia 00’ eMoM 250 MiT 3 By3bKHM TOpJIOM Ta

INPUTEPTUM CKIISTHUM KOPKOM;

OyTenb 13 TeMHOro ckiia 00’emMoM 250 MII 3 HIMPOKUM TOPJIOM

Ta MPUTEPTUM CKISTHIM KOPKOM;

OyTenb 31 CBITIIOro ckia 06’emoM 250 MII 3 HIMPOKUM TOPIIOM

Ta MPUTEPTUM CKISTHIM KOPKOM;

OyTenb 31 cBiTIOro ckia 06’emMoM 500 M 3 HIMPOKHM TOPIIOM

Ta MPUTEPTUM CKISIHUM KOPKOM

2.8. CkassHKH

Jns 30epiraHHs 3amacy TOTOBHUX pO3YMHIB pEaKTUBIB Ta

LIBUJIKOTO iX JO3YBAHHS: 10 2
A) CKIJISIHKA 3 J103aTOPOM JUIsl 30€piraHHs PO3UMHIB 3 TYMOBUM

KOPKOM, JBOMAa CKISHUMHM TpyOKaMu, OJHA 3 SKHUX Mae

JICTaBaTH JI0 JHA CKJISHKH, Ta KUCIOTOCTIMKHUMH THYYKUMH 100 20
TpyOkamu (mmanru 30 - 50 cMm), 3aTHCKadeM, Tpyiieto, 00’eM — 100 4
1

b) ckmsgHka MarepianbHa 3 HAarBUHYyBaHUM TOpJIOM 1

MJIACTMACOBOIO KPHUIIKOIO, 20 MIT;

B) ckmsHka MatepianbHa 3 HAarBUH4YyBaHUM TOPJIOM 1

MJJACTMACOBOK KPHIIKOI0, 50 M1

2.9. Kpaneasnuns llycrepa 50 5

Jlns  omgHOpa3oBOro JO3YBaHHS IHAMKATOPIB Ta  IHIIUX
PO3YMHIB, 3 HOCUKOM




2.10. Excukartop 0e3 kpaHna

Jlis BUCYIIyBaHHS PEUOBHMH IiJ BaKyyMOM MpHU KIMHATHId
TEeMIEepaTypi.

30BHILIHIN AiaMeTp KpUIIKU - 150 MM

2.11. Konou
Jns dinbTpyBaHHS, NPUTOTYBAaHHS DPO3YMHIB, BUIIAPIOBAHHS,
MIEPErOHKH, IUCTHIIAII] Ta CHHTE3Yy B JIA0OPATOPHUX YMOBAX SIK
JONIOMDKHUM TOCYJ] NpH HarpiBaHHi. BuroromneHi 3i ckia
rpynu TXC:
koyiba koHiuHa Epnenmeiiepa 3 mmpokum ropiaom KH-2-200-
50;
KoJI0a KOHIuHA Tuny KH 3 HMIIHAPUYHOIO TOPIOBUHOIO, 00’ €M
- 50 Mg
KoJi0a KoHIuHa Tuny KH 3 HMIIHIPUYHOIO TOPIOBUHOIO, 00’ €M
- 100 Mt
KoJI0a KoHIuHa Tuny KH 3 HMIIHIPUYHOIO TOPIOBUHOIO, 00’ €M
- 250 M
KoJIOa KpyriogoHHa Tuiy KH 3 IWIIHAPUYHOIO TOPJIOBHHOIO,
00’eM - 50mut;
KoJIOa KpyriofoHHa THIy KH 3 IWIIHAPUYHOIO TOPJIOBHHOIO,
00’eMm - 250Mmu;
KoJi0a MipHA Ui BUTOTOBJCHHS PO3YMHIB TOYHO 3aJ[aHOI
KOHIIEHTpalli 13 ¢ikcaHamiB (CTaHIAPT-TUTPIB) ad0 HABAXKOK,
00’em — 100 mu1, Kac — 2, Mae NPUTEPTUI CKIISIHUI KOPOK;
Kkoi0a MipHAa JUIsi BUTOTOBJIEHHS PO3YMHIB TOYHO 3a/1aHOl
KOHILIEHTpalii 13 (ikcaHamiB (CTaHIAPT-TUTPIB) a00 HABAXOK,
00’em — 1000 mu1, k1ac — 2, Ma€ NPUTEPTUHN CKISTHUHM KOPOK;
KoJIOa MIOCKOMOHHA Ty Il 3 HMIIHAPUYHOIO TOPIOBHHOIO
JUTs 30MpaHHs Ta3y, CHATIOBaHHSI PEYOBHH, MPOBEACHHS 1HIITNX
XIMIYHHX peakiid, 06’ em - 250 mit;

KoJ0a MIocKkoAoHHa Tuiy Il 3 MWIHAPUYHOIO TOPJIIOBHHOIO,
00’eM - 500 ma

2-20%
2-20%
2-20%

2-15*%

2-20%

2.12. Kpanu
s CKJIa/IaHHs pi3HUX NpUIaIiB, amaparis,
eKCIICpUMEHTAIBHUX ~ YCTaHOBOK, SIK CKJIaJOBa YacTHHA
ra3oMeTpa




A) xpan Tamy K1X-1 cnyckHuit 0JHOX010BUH, HOMiHATBHUN O 1
—1,6 mm;

b) kpan tuny K3X-1 3’enHyBanbHuii Tpuxoa0oBui, @ — 2,5 MM

2.13. Boponkn

Jns nepenuBaHHA piAMH 1 (UIBTPYBaHHS (32 JIOIOMOIOIO

narnepoBoro GuibTpa): 2-20%
A) Boponka naboparopna B - 36x50, @ 36 mm, BucoTa 50 MMm; 2-20%
b) Boponka naboparopna B - 56x80, @ 56 mm, Bucota 80 mm; 5
B) Boponka mnaboparopna B - 75x110, @ 75 mm, Bucota 110 2
MM;

I') Boponka nabopatopHa B - 100x150, @ 100 mm, Bucora 150

MM

2.14. Jloxxka nopueasinoBa Ne 1 a0o JioKKka-mmnaresib 2-20%
Jlis mepeHeceHHs] HEBEIMKHUX KUTbKOCTeH TBepauXx abo piakux

PECUOBHH.

Josxuna — 120 mm. Martepian — nopuensHa. [ nepeHeceHHs

HEBEIMKUX KUIBKOCTEH TBepAuX abo piIKUX PpPEYOBHH.
Kom0OiHOBaHUY MOPLIETSIHOBHNA BUPIO

2.15. MeHn3ypku

Jns BuMiproBaHHA 00’€My piAMHH, IO HAJUBAETHCA ab0
BIINTUBAETHCA Y MeXaX MOBHOI €MKOCTI a00 YaCTHHU €MKOCTI,

Ta BIJICTOIOBAHHS PiIMHHU: 2 -20%
A) meH3ypka ckiisiHa 0e3 HiKKH, 00’ em — 50 mut; 2

b) men3ypka ckisiHa 6€3 HixkKH, 00’ em — 100 mit; 1
B) mensypka ckisiHa 6€3 Hixkkd, 06’ eM — 500 Mt

2.16. IlineTkn

Jns BimMiprOBaHHA TOYHOTO 00'€My pIiIWHU Bif OyIb-SKOi

MO3HAYKH JI0 3TUBHOTO KiHYMKA, BEPXHS BIAMITKAa BIATOBIIAE

HOMIHAJIbHIN MICTKOCTI: 3
A) mineTka BUMIpIOBaJIbHA 3 TOAUIKaMU, 00’ €M - 5 MII; 2
b) minmerka Mopa, 06’em — 10 mut; 1

B) J03aTOp  JTabOpaTOpHUM MeXaHIYHHM 3 Habopom
HAKOHEUHHUKIB

2.17. Crakauu




Jns dinsTpyBaHHS, BUMAPIOBAHHS Ta NMPHUTOTYBaHHS PO3YMHIB
y nmabopaTopHUX yMoBax. BurorosineHi 31 ckia rpynu TC:

A) cTakaH BUCOKHH 3 HOCUKOM, 00’ eM —100 mur; 2-20%

b) crakan BUCOKHI 13 3TMBHUM HOCHKOM, 00’ eM —1000 mut; 1

B) crakan Bucoxwuii 3 Hocukom, 00’em — 150 mur; 5-30% 5

I') crakan BucOkuii 3 HOCUKOM, 00’eM — 400 mur; 5

I) cTakaH BUCOKHI 3 HOCUKOM, 00’ €M — 50 mut; 10 - 50*

J1) cTakaH BUCOKHH 3 HOCHKOM, 00°eM — 600 mut; 2 1

E) crakaH HU3bKHI 13 37IMBHUM HOCUKOM, 00’eM — 250 MM 5
4
10

2.18. Ctynka nopue/jisiHOBa 3 TOBKA4YHKOM 2-15*% 5

Jlis MexaHiYHOTO NMOAPiOHEHHST PEYOBHH.

Martepian - nopuessiHa

2.19. uainapn

Jns BuMmiptoBaHHS 00’e€My piIMHH, LI0 HaJUBA€EThCS abo

BIJUIMBAETHCA Y MeXKaxX MOBHOI €MKOCTI a00 YaCTMHU €MKOCTI

MUTIHApA: 2 -15*

A) nniniHap MipHUR 3 HOCUKOM, 00°eM 100 mut; 2-15*%

b) muntinap MipHUit 3 HocUKOM, 00°eM 250 mit; 2 3

B) muninap mipHuii 3 Hocukom, 06’em 500 M 3
1

2.20. Yami

JUis BUIIApIOBaHHSA 4YacTKOBOIO abo0 [0 CyXOro 3aJuIIKy,

KpHCTali3aii:

A) yama  xpucramizamiiira Tamy  174/2000.  Moxe 1

BUKOPUCTOBYBATUCh MiJ 4Yac 30MpaHHS Ta3iB METOIO0M 1

BHUTICHEHHS BoH, 00’ eM - 2000 mut; 1

b) wama kpucramizamiiina Tamy  174/3500. Moxe

BUKOPUCTOBYBATUCh IS OXOJIOJDKEHHS BOJIOIO ab0 JIbOIOM, 2 -15* 2

00’em - 3500 mum;
B) wama kpuctamizariiina tumy 174/900, 06’em - 900 M

2.21. Yamku
J171s BUMapoBaHHS YaCTKOBOT'O 200 J0 CYyXOro 3aJIUIIKY.
Martepian — nopIiesiHa;




A) yamrka BUNIaproBajbHA KPYTIIOJOHHA 3 HOCUKOM Ne 2, 00’eM
- 50 mum;
b) uwamka BumaproBaibHa KpyTJIOJOHHA 3 HOCHKOM Ne 3, 00’em
- 100 mn

2-15*%

3.1. Anon:x
[Tpurepti mmidu 14,5

3.2. JismabHa qdilika Tuny B/

Jnis BiOKpeMJIGHHsST JIBOX pIOUH, HIO0 HE 3MIMylThes (3
kojnoow Bropma s moOyBaHHS JESIKMX TasiB  (XJ0py,
cipkoBoH10)). Konyc 29/32 TOCT 8682-93. O6’em — 100 M

3.3. Kouaba neperiHHa 3 HMKHbOK BiJIBiIHOI TpPyOKoOIO,
00’eM 250 ma

Konba meperiHHa 3 HIWKHBOI BIABIIHOI TpPyOKoro (Kojaba
Bropua). [l pextudikaiii pisHUX piIuH OpU aTMOC(hEpHOMY
THUCKY 1 y Bakyymi. 00 em 250 M

3.4. Migna cnipaab
Migauii npit ToBuMHOK 1,5 MM Ta moBxkuHOIO 20 - 30 oM,
CKpYUYEHHH Yy cripalib Ha KiHII

2-15*%

3.5. lanbHMK yHiBepcaabHUI

Jns  neMoHCTpyBaHHsSI TOpIHHS OIHOTO Tazy B arMocdepi
1HIIOTO.

CknsHMA  Kopmyc 3 OIYHMM  BiIBOJOM 1 BHYTPIIIHBOIO
ra3oBiiBiIHOI0O TpyOkoro. BepxHs dacTuHa BHYTPIIIHBOI
TpyOKH BUKOHAHA 13 TEPMOCTIMKOTO CKJIa

3.6. llpunaam 11 1eMOHCTPAaNii Ta 10CHixiB:

A) mpuniaj Uit BU3HAUYEHHSI CKIIATy TTOBITPS.

Cknagaetbest 31 CKIsSHOro nuiiHapa abo Oymis Oe3 nHa 3
KOPKOM 3BEpXy, Yy SKHH BCTABJISETHCA JIOKEYKA IS
CHaytoBaHHS peyoBHHH. byTens mae mopinku (3a 00’eMoM, He
MEHIIe 5) Ta MOXE ONYCKATHCh Y KPHUCTATI3AIHY dYarnry
OinmpIoro giameTpa, 00’emoMm He MeHIne 250 mi;

b) npunan nyst noOyBaHHS Tas3iB.

Cxnagaetbest 3 mpoOipkd 3 OIYHUM BiIBOAOM JUISL TasiB,
BOPOHKH 3 JIOBI'MM BiJJPOCTKOM, BCTaBIICHUM y TYMOBY IPOOKY,
YalIoK-HacaJoK 3 OOpTHKaMU 1 OTBOpaMH B JHI YallOK,
ra30BiBIIHOI TYMOBOi TPYOKH, HAKOHEYHHKA, MPYXUHHOTO

2 -15*%




3aruckada. [lpW TpoOBeACHHI JOCTIAIB B YaIIKU-HACATKA
MOMIIIIAETHCS TBEPJa PEUOBHHA;

B) mpunan mus imrocTparii 3a7eKHOCTI MIBHIKOCTI XIMIYHHX
peaxiiiii BiJj yMOB.

CritaaeTbest 3 JBOX MOCYIWH JIaHAOIbTa, JBOX CHIIKOHOBHX
TpyOOK 3 JIBOMa CKJISSHUMHU BOPOHKaMHU Bropi i JBOMa BHH3Y.
BepxHi BOPOHKH 3amo0iratoTb BUKUIY PiTuHHU 3 TPYOOK y pasi
Iy’Ke MIBHIAKOTO ii MiAHOMy; HIDKHI CIYTYIOTH Pe3epByapoM
Ui 3a0apBJICHOI PIAMHU TIpU 3alOBHEHHI TPYOOK MO yCid
JOBXKHMHI IIKanmd. MaHOMeTpu4HI TpYyOKHM 1 TIOCYAMHU
JlannonbTa 3'€MHYIOTHCS CHITIKOHOBHMHU TPYOKaMH 3 TYMOBHMU
npoOkamu Ha KiHugx. [Ipunan 3MoHTOBaHMi Ha matdopmi 3
o POBAHOIO MIKAJIOK);

') mpunaza 1ist OKUCHEHHS CIUPTY HAJl MiTHUM KaTaai3aTOPOM.
CritaaeTbcst 3 TOCYAMHHU-PEAKTOpPa 3 TyOycOM 1 BIAssHOIO B
MOCYAMHY Ta30BiBITHOIO TPYOKOIO. Y TOPIOBUHY MOCYAMHU-
peakTopa BCTaBJICHA TyMOBa NpoOKa 3 MigHOW cripamio. o
CKJIaJly Tpuiaay BXOOUTh TyMOBa Tpyllia MAJisi HarHiTaHHS
MOBITPSI Ta KOMITJIEKT T'YMOBHX TPYOOK;

I') mpuan s imrocTpaii 3aKoHy 30epeKeHHs MAaCH PEYOBHHHU.
CknamaeTbess 3 OBOX TOCYIWH JlaHmompTa 3 MeTaleBUMH
Oy>)KKaMH 1 BCTaBJIEHHX B TOPJIOBUHY TMOCYJIUH TyMOBHX
npoOok. ITig gyac poOOTH 3 MPUITAIOM BHKOPUCTOBYIOTH Barw.
Jns imoctparii 3aKoHy 30epeXeHHS MacH PEYOBHH JOILIHHO
BUKOPUCTOBYBATHU JBi OoCynuHM JlaHmombTa. Y HUX MPOBOISATH
XIMI4HI peakuii 3 sSCKpaBO BHUPAXKEHWMHU O3HAKAMHU: 3MIHOIO
KOJIbOPY, BUIIAIAHHSIM OCaLy

3.7. lIpoGipku 11 1eMOHCTPAaNiil Ta 10CaixiB

A) mpobipka KOHIYHA LEeHTpU(YKHA 0e3 MOoAUIOK abo 3 HUMU 15
JUIs 3aCTOCYBaHHS y ILEHTpU(y3i, Mae BIANOBIAATH TUILY
HeHTpudyru

3.9. Tepe3u TexHOXIMiUHI 1

s nemoHCTpyBaHHS OyJOBH TEpe3iB Ta JIS 3Ba)KyBaHHS
PEYOBUH.

Crilika Ha TiACTaBIl 3 YCTaHOBJIEHMM Ha HIA (Ha CTaleBHX
pU3Max) pIBHOIJIEYOBMM KOPOMHCIOM 3 IHAMKATOPHOIO




CTPLITKOIO 1 3HIMHAMU TIAJIbKAMHU.

Mianazon BumiptoBass 0,05...500 r (abo 1000 r).
YyTnuBiCTh HEHaBaHTaXXEHUX TepesiB 20 MT.
I"abaputHi po3mipu He MeHIe 400 x 400 x 150 mm

3.10. Xoaoaunabuuku tTumy XIIT 2
Jns oOMiHy Terua [ABOX TMOTOKIB, OXOJIO/DKEHHS —Ta
KOH/ICHCALlli Tapy piAUH:

A) 3aranpHa goBxkuHa — 300 MM, BUKOHAHHSA 3 KYJbKOBOIO

TpyOKOI0, 6 KYJIhOK;

b) 3aranbHa noBxuHa — 400 MM, BUKOHAaHHS 3 KYJbKOBOIO

TpyOKOI0, 8 KYJTBOK

3.11. llITaTus Ans nmineTox i 0ropeTok 1
Jlns ycTaHOBKH, 30epiraHHs Ta CyLIIHHS MINETOK 1 OI0peToK.

Marepian: mnomierwieH abo mnojinpomiieH. Moxe Matu

MeTajeBy OcCHOBY. KoHCTpykiiis mepembadae MOKIUBICT

3MIHM BHUCOTH pO3TallyBaHHS BepXHiX AMCKIB. OpieHTOBHI

rabaputsi po3mipu 220 x 220 x 425 MM

4.1. Koaekuis «BoJsiokHa 1
Ckunan;

3pa3Ku HaTypaJbHUX BOJOKOH: JIbOH, 0aBOBHA, BOBHA, IIOBK;

3pa3Ku MiHEpaJIbHUX BOJIOKOH: a30€CT, CKIIOBOJIOKHO;

3pa3Ky XiMIYHUX BOJIOKOH: KallpoH, JIaBCaH, HITPOH, BiCK03a;

3pa3Ky TKaHWH, BUTOTOBJICHUX 13 JAHUX BOJIOKOH;

JaMiHOBaHAa BKJIAJKa, IO MICTUTh iH(GOpPMAILI0  TPO
BJIACTMBOCT] BOJIOKOH.

MoKJIMBHI IHINAN CKIIA] KOJIEKIT

4.2. Koaekuisa «MiHepajbHi 100puBa) 2-15*%

HasiBHiCTh TaMiHOBaHOT BKJIQJIKH, 110 MICTUTH 1HGOPMAITIIO PO
BJIACTUBOCTI, BUPOOHHUIITBO 1 BHUKOPUCTaHHS MiHEpAIbHUX
T00OpUB.

Ckunan;

A) azotHi noOpuBa:

kap6amin (ceqoBuna) [ CO(NH.): ];

amoniayHa cemnitpa [ NHiNO; |;

HatpieBa (Ynmiticeka) cemitpa [ NaNOs |;

cexmitpa kanbiliesa [ Ca(NOs), |;




amoHii cymbdar [ (NH4).SO;4 [;

b) dbocdarni nobpusa:

cynepdocdar monsiriamii [ Ca(H,PO4), - 2H,0 ];
amodoc [ NH4(H-PO,) ];

B) xauiiini noOpusa:

kamiit xaopuctuii [ KCI |;

kanii Hitpat [ KNO; | (Takok MOKHA 3apaxyBaTH 1 10 a30THUX
T00pHB);

') BamHsKOBI 1OOpHBa:

nonomitoBe 6opoirHo [ CaCOs + MgCOs |;

) mikpogoGpusa:

3amizHuit kynopoc [ FeSO;, |;

marHii cynbdar [ MgSO, |;

) xommekcHi noOpuBa:

niamodocka;

HITpo(OCKa;

HiTpoaModocka.

MOKJIMBUI IHIIUN CKJIA] KOJEKIIT

4.3. Koaexkuis «3pa3ku nNpocTuX pe4oBUH»
Cxuan:

MarHii;

LIUHK;

3aJ1i30;

Migb;

rpadir;

cipka;

Opowm (imiTariis)

2-15*%

44. Kouaekuias «Kam’siHe ByYriis i mnpoaykTH HOro
nepepooKu»

HasBHicTh TaMiHOBaHOI BKIQJKH, Ha SIKi 300paXeHO CXemy
KOKCYBaHHS KaM’STHOTO BYTUJLISL.

Cxuan:

A) Byruuig 1 NPOXYKTH HOro mnepepoOKH: BYTUIA, KOKC,
KOKCOBMH T'a3, aMOHIa4yHa BOJIa;

b) minepanbHi 100puBa;

B) nmponayktu mnepepoOKM KaM SHOBYTIJIBHOI CMOJIM: IIEK,

2-15*%




Ocu3eH, HadramiH, (eHaneTwsi, OapBHUKH, AaHUIIH, CaxapwH,
deHoun, acTMaca;

') roproui, BUOYXOBi Ta OTpY¥HI pEeYOBHUHH - IMITOBaHi.
MOKIIMBUI IHIIUN CKJIa[ KOJEKIIT

4.5. Koaeknisa «Kay4yk Ta npoayKTH iioro nepepooxkm»
Ckuan:

OyTHIIKay4yK;

KpEeMHIN-OopraHiyHui a00 CUITIKOHOBHUH KayuykK;
CUHTETUYHUH Ta HATYPAJIbHUI JIATEKC;

HATypaJbHUN KayuyK;

ryma.

MOKJIMBHI IHINAHN CKIIaA KOJIEKIT

2-15*%

4.6. Kojekuist «MeTtaJu i cruiaBm»
Ckiman;

YaBYH;

cTanb;

[UHK;

Migb;

aJTIOMIHIH;

CBUHEIIb;

0JI0BO;

TUTaH.

MoOKIUBHH 1HIIAHA CKIa KOJIEKIIT

4.7. Koaekuis «Hadra i npoaykTH ii nepepodkm»
Cxuan:

cupa HaTa;
OCH3UH;

TOJTy€H;

030KEpHT;
HadTOBMIA ras3;
neTpojeHuit edip;
OEH3UH;

JIrpoiH;

rac;

ra30iiIb i comsip;

2 -15*%




BaselNiH i mapadis;

KayuyK;

TUIacTMaca;

MasyT;

COJISIPOBE MAcIIo;

BEpETEHHE MacJIo;

MaIllnHHE MacJIo;

LWIIHAPOBE Maca;

TYIpOH;

KPEKIHT-Tac 1 KpeKiHT-0eH31H;

BKJIJIKa 31 CXEMOIO ITePETOHKU HAPTH 1 MepepoOKH Ma3yTy.
[oproui, BHOYyXOBI Ta OTpyHHI pEUYOBMHU - IMITOBaHI.
MoxuBUI HIIAHN CKIIa] KOJIEKIT

4.8. Koaekuia «IlaauBo»

HasBHicTs 1amMiHOBaHOT BKJIAKH, IO MICTHTH 1H(GOPMAIIIIO PO
BJIACTUBOCTI PI3HMUX THUIIIB HajUBa, ragy3i iX BUKOPUCTAHHS 1
BEJIMKI POJOBHIIIA.

Ckian;

JIepeBUHA,

COJIOMa;

T0pO);

Oype Byrius;

KaM’siHe BYT1JUIS,

AHTPALIUT;

TOPIOYMI CIIaHEIIb;

MITYYHI BUIX NaKBa (KOKC).

MoKIIHUBHI 1HIIUH CKJIa] KOJIEKIIT

2-15*%

4.9. Koaexuis «Ilnactmacu»

HasBHicTh TamMiHOBaHOT BKJIAJKH, IO MICTHTH 1HGOPMAIIIIO TTPO
BJIACTUBOCTI, BAPOOHUIITBO 1 BUKOPHCTAHHS IJIacTMac.

Cxkunan;

HoJIieTUIeH (TpaHyin);

MOJIIBIHUTXJIOPUI;

HOJINPONiieH (TpaHyIn);

BUPIO 13 MOTIETUIICHY;

MOJIICTUPEH yAapOCTikuii (TpaHysn);

2-15%




BUPIO 13 MOMIMPOITiICHY;

BUPIO 13 MONICTUPEHY yAAPOCTIHKOTO;
HOJIICTUPEH OJIOYHMI (TpaHyIn);
BUPIO 13 MOMICTUPEHY OJIOYHOTO;
BUPOOH 13 TIIHOMOJIICTHPEHY;
MOJIBIHUTXJIOPUI;

BIHIIJIACT KaJIAHAPOBAHUIA;
MOJIMETUIIMETaKPHJIAT;
HiHOMOJIypeTaH;

ITiBKA ITOJIIETHIIEHOBA;

TUTIBKA TIOJTIETHIICHOBA apMOBaHa;
TUTIBKa MOJiBIHIIXJIOPUIHA;
TEKCTOJIIT 1 CKJIOTEKCTOJTIT.
MOKIMBUI IHIIUNA CKJIAa[ KOJEKIIT

4.10. Kouekuis «Pyan merauais» abo « MiHepaian»
Cxuan:

OoKcHT;

reMaTuT;

JIAMOHIT;

HipHUT;

XaJIbKOIIPHT.

MOKJIMBHI IHINAHN CKIIaA KOJIEKIT

2-15*%

4.11. Kouekuist «CkJ10 i BUpoOHM 3i cki1ay»

HasBricTh 1aMiHOBaHOi BKIIAJKH, Ha SIKi 300pa)keHO XiMiuHi
dopMynu 3pa3kiB, cTaiil UMKIIB BUTOTOBJIEHHS CKJIa,
TEXHOJIOT11 0OPOOKH CKJIa sl OTpUMaHHs Pi3HOMaHITHUX Horo
BHU/IIB.

Cxuan:

KBaplL;

Kpeia;

MOJIbOBWM IIITIAT;

coja;

MarHe3uT;

6apur;

KPIOJIIT;

HATPIiI0 KpeMHeDTOpHU/I;

2-15%




cipka i cnonyku ®epymy;
CKJIO BIKOHHE;

CKJIO Bi3epYHKOBE;
MOJIOYHE CKJIO;

CKJIO TPHUILIIEKC;
J3epKao;

OpraHiuHe CKJIO;
CKJIOHHTKA;

CKJIOCTpIYKa;
CKJIOTEKCTOJIIT.
MoxuBHI HIIAN CKITa] KOJIEKIT

4.12. Kouekuis «YaByH i cTaiab»

HasBHicTs 1amMiHOBaHOT BKJIAKH, IO MICTHTH 1H(GOPMAIIIIO ITPO
BJIACTUBOCTI, BAPOOHUIITBO 1 BUKOPUCTAHHS YaBYHY 1 CTaJI.

Ckuan:

MAarHITHUH 3aJ113HSK;
YEPBOHUH 3aJ13HSIK;

Oypwuil 3aTi3HIK;

KOKC;

BaITHSIK;

MIJIaK;

YaBYyH;

BHUPOOU 3 YaBYHY;
bepomapranelip;
dbepoxpom;

CTaJIb KOHCTPYKIIiiHAa;
CTaJIb TOHKOJIFICTOBA;

Hep KaBitoya CTajb;

CTaJIb OIMHKOBAHA;

BUPiO 13 4OpHOI cTai;

BUPIO 13 3arapTOBAHOI CTaJll;
BUPIO 31 CTajl 3 MOKPUTTSIM.
MoKIIHUBHI 1HIIUH CKJIa] KOJIEKIIT

5.1. MogeJi nemoHcTpaninHi
A) Mopesb aToMa 1eMOHCTpaliiHa:

JJIA HAOYHOI'0 IPCACTABJICHHSA I'IJ'IaHeTapHO.f MO,[[GJ'Ii

aToMa 3




MOJKJIMBICTIO BH3HAUEHHS KUTBKOCTI YacTHHOK (IIPOTOHIB,
€JIEKTPOHIB HEUTPOHIB). MoIeb CKIIaaeThCS:

MarHiTHa OCHOBa, 3aKpIiIUICHa Ha INTAaTUBI a00 Ha HIXKKaX, B
AKiil rpadivyHO BUALIEHA 00IacTh sAApa (He MEHIIe TPETUHU BiJl
3araJikHOTO PO3Mipy); Ha MEBHUX BiJICTaHIX BiJ sipa HaAaHECEH]
KUTBIIS — €HEPreTHUYHI PiBHI;

60 MarHiTiB Kpyrioi ¢opMu, Ha SIKUX HAaHECEHI MO3HAYKU «1»,
«-», 200 0MHOI  mo3Ha4yKH (1m0 20 MarHiTiB KOXKHOTO THITY)

bB) Moaean neMoHcTpaniiHa KPUCTAJIYHOI IPATKH ajiMa3sy:
JUTSL IEMOHCTPYBaHHsI aTOMHOI CTPYKTYPH KPUCTAIIYHOI IPaTKU
anmazy. YopHi  IIAaCTUKOBI  KyJIbKM 3  OTBOPaMH,
po3tamoBaHuMu Tig Kytom 109°28° oauH BIAHOCHO OJHOTO,
IUTACTUKOBI a00 MeTajeBl CTEPXKHI — <«3B’SI3KM» OJIHAKOBOI
JTIOB’KHMHH, T1ICTaBKa

B) Mopeas aemMoHcTpauniiiHa KpPHUCTAJIYHOI IPaTKHU
rpagiry:

JUTSL ISMOHCTPYBAHHSI aTOMHOT CTPYKTYPH KPUCTATIYHOI IPATKH
rpadgiTy, UYOpHI  IJACTUKOBI  KYJIbKH 3  OTBOpaMH,
po3TamoBaHUMU Mg KyToMm 120° oIMH BIJHOCHO OJHOTO B
IUIOIMHI, JAeAKI KyJi MICTATh MNEPHEeHAMKYISIPHUA OTBIp 10
IJIONIMHU 1HIIUX OTBOPIB, TUIACTUKOBI CTEPXKHI — «3B’SI3KH»
PI3HOI JTOBXKWHH, ITiICTaBKa

I') Moaeans 1eMoHCTpaliifHA KPUCTAJIYHOI IPATKH HOAY:
JUTSL IEMOHCTPYBAHHSI MOJIEKYJISIPHOI CTPYKTYpHU KPUCTAIIYHOT
TpaTKU MOy, 3eJIeHl TUIACTUKOBI KYJbKH OJHAKOBOTO PO3MIpY
(ToTyCcKaroThC  «3BOEHD» KYJIBKH), IIACTUKOBI CTEp)KHI —
«3B’SI3KW» PI3HO1 JOBXKHHH, ITiJICTABKa

I) Mozean JeMOHCTpaNiliHA KPUCTAIIYHOI IPATKH JIbOY:
JUISL JIEMOHCTPYBAHHS MOJICKYJISIPHOI CTPYKTYPHU KPHCTAIIIYHOT
rpatku Jp04y (BOAM), depBoHi (OLTbmIi 32 po3Mipom) Ta OiIi
(MeHIIi 32 pO3MIPOM) TIACTUKOBI KYJIBKH, TUIACTUKOBI CTEPXKHI1
— «3B’SI3KW» Pi3HOI JOBXKHHHU, TMiICTaBKA

) Moaenb [eMOHCTpPANiiHA KPHUCTAJTIYHOI IPATKH
kap0ooH(IV) okcuay:

JUTISL IEMOHCTPYBAHHSI MOJIEKYJISIPHOI CTPYKTYpHU KPHUCTATIYHOT
rpatku kap6oH (IV) okcuiy, 4epBOHI Ta YOpHI IJIACTUKOBI




KYJIbKH, TUTACTHKOBI CTEP>KHI — «3B’SI3KM», TiICTaBKa

E) Moaeas nemoHcTpaniiiHa KPUCTATIYHOI IPATKH HATPIil
XJIOpHAY:

JUI IEMOHCTPYBaHHSI HOHHOI CTPYKTYpPH KPHUCTaJIIYHOI IPATKU
HaTpii xJopuay (Kam’siHOI coJi), 3e1eHi (OUIbLI 3a PO3MIpOM)
Ta cipi (MeHII 3a Po3MipoM) IJIACTUKOBI KYJbKU 3 OTBOPAMHU,
po3TamioBaHUMHU miJ KyToM 90°, IUIACTUKOBI CTEpKHI —
«3B’SI3KU» OJIHAKOBOI JOBXKHHH, IT1JICTABKA

€) Mojesb 1eMOHCTPAaIliiiHA KPUCTAJIYHOI IPATKHU 3aJ1i3a:
JUIs  JIEMOHCTPYBaHHS 00 ’€MHOLICHTPOBAHOI  CTPYKTYpHU
KPUCTAJIIYHOI T'paTKU 3ajli3a, MJIACTHKOBI KYJIbKH OJIHAKOBOTO
KOJIBOPY, TUNIACTHKOBI CTEPKHI — «3B’SI3KW», MiJICTaBKa

X) Mopaenab JAeMOHCTpaliifHA KPHUCTAJIYHOI TIPaTKU
MAarHiio:

Jns JIEMOHCTPYBaHHS rekcaroHaJbHOT CTPYKTYpH
KPHUCTAIIYHOI IPaTKU MarHiio, MiIacTUKOBI KYJbKU OJJHAKOBOTO
KOJIbOPY, TUIACTUKOBI CTEPKHI — «3B’I3KW», M1ICTaBKa

3) Mopenb n1eMOHCTpPaLiiiHA KPUCTAJIYHOI IPATKH Mii

JUld  JEMOHCTPYBaHHS  TIPAHELIEHTPOBAHOI  CTPYKTypHU
KPUCTAIIYHOI TPAaTKM Mili, TJIACTUKOBI KYyJIbKH OJHAKOBOTO
KOJIBOPY, IUNIACTUKOBI CTEPKHI — «3B’SI3KW», M1JICTABKA

6.1. Ha6ip nas ckjaaxaHHs 00’€MHHX MojeJieil MOJIeKYJ
(nemoHcTpaniiHMii)

Ui 00’€MHOTO MOJICTIOBaHHA MOJIEKYJl HEOpraHiuHUX 1
opra"iuHux cronyk. Ckjaja: TIacTUKOBI KYJIbKH 1 KPITJIEHHS,
AKi o Gopmi BiAMOBIAAaOTH KOH(Irypamii OTBOpIB y KyJbKax
(mmiaapuvHI abo mapanenenineaHi). Moaeni BigoOpakaroTh
MPOCTOPOBE PO3MIIICHHS aTOMIB Y MOJIEKYyJIaX Pi3HUX PEYOBUH
1 crnpusioTh (HOpMYyBaHHIO YSBICHb NPO (OPMY MOJIEKYIIH,
i3oMepito Tomo. Mojeni aToMiB TMOBHHHI MaTH KOJBbOPOBE
KOJTyBaHHS Ta KUIBKICTh HE MEHIIIE:

mopeni atomiB Ligporeny (opamxeswii) — 20;

mozeni aromis Kap6ory sp® (dopHmii) — 6;

mozerni aromis Kap6ony sp® (dopHuit) — 6;

mozeni aromis Kap6ory sp?, «0eH3eHOBUI» (40pHHIT) — 6;
mojeni atomiB KapOony sp (opHmii) — 2;




Mozeni aromiB OKCUTEHY JUIsl TBOX OJWHAPHUX a00 OJHOTO
MOJIBIMHOTO 3B 53Ky (ONakuTHUM) — 4;

MOJIEeJII aTOMIB HITPOT€HY aMOHIaYHOTO ]IS MOHY aMOHIIO Ta
JUTSL HITPOTPYIH (TeMHO-CHHIN abo ¢ioneToBuii) — 3;

MOJIelTi aToMiB XJI0py (3e1eHuit) — 2;

mozeni atomiB Cynbdypy (koBTHH) — 1

6.2. Habip mogesieii aToMiB 3i CTep:KHSIMHU JJIsl CKJIAJAHHA 2-15*%
Mozjesel MoJIeKyJI (PO3AaTKOBHIA)

s MopenmoBaHHA MOJIEKYJl HEOPraHIYHMX 1 OpraHidyHHX

cnoinyk. Ckilaa: KOJbOPOBI IUIACTHUKOBI KyJbKH — MOAENL

aTOMIB, CTEpPXHI JUIsl MOJIETIOBAHHS PI3HUX BUAIB 3B’SI3KIB. Y

MOJIEJISIX aTOMIB i/l IEBHUM KYyTOM MarOTh OyTH IPOCBEPAJICHI

OTBOPH JUIsl KPIIJICHHSI CTEPKHIB, L0 CHPUSE JTOCATHEHHIO 1]

4ac MOJICJIIOBAHHS MEBHUX BAJIEHTHHMX KYTIB 1 HaIlpaBJICHOCTI

3B’S3KIB, HEOOXiHOI (hOpPMH 1 CTPYKTypHU MOJENl MOJIEKYJIH.

Mopeni aToMiB TIOBMHHI MAaTH BIANOBIJHE KOJBOPOBE
KOJYBaHHS Ta MaTH KUIbKICTh HE MEHIIIE:

mozeni atomiB I'igporeny (Oinmii) — 12;

Mmozeni atomiB Kapbony (dopHuii) — 6;

mozeini atoMiB Okcureny (4epBoHuii) — 6;

Mozei aromiB Xiopy (6powm, ion) (3eneHuit) — 2;

mozeni atomiB Hitporeny (cuniit) — 2;

Mozieni atomiB Cynbypy (KoBTUI) — §;

MOJIeJIl aTOMiB OJIHOBAJICHTHOTO efieMeHTa (Cipuii) — 2;

MO/JIEJI1 aTOMIB JBOBAJICHTHOTO €JeMeHTa (Cipuii) — 2;

MOJIeJIi aTOMiB TPUBAJIEHTHOTO €JIeMeHTa (TeMHO-Cipuii) — 2

7.1. Tadauui

A) Ilepionnuna cuctema (koporka ¢gopma): 1
JIpykoBaHa Ha OaHepHIW TKaHMHI a00 TUIACTUKOBIA OCHOBI 3
KOMILJIEKTOM KpIIUIEHHS po3MipoM He MeHie Hixk 0,8 x 0,6 M 3
000B’s3K0BOIO 1H(OpMAITi€I0: HA3Ba €JIEMEHTa, CUMBOJI, Ha3Ba

OpOCTOI PEYOBMHHM, BIJHOCHA AaTOMHAa Maca, MOpPSAKOBUI

HOMEp, HyMepallis NepioAiB 1 TpyHd, MO3HAYEHHS MIATPYI,

dbopMyIHM BHIIMX OKCHAIB Ta JIETKUX CHOJYK 3 TiPOTeHOM,

JIeTeH 1a-TIOSICHeHHS

b) Tabauuss Ppo3YMHHOCTI KHCJIOT, OCHOB, coJel i 1




amoTepHuX rigpokcuaiB y Boai npu remneparypi 20 - 25
°C:

JPyKOBaHa Ha IIyNIKOMY KapTOHI a00 TUIACTHKOBIH OCHOBI 3
KOMIUIEKTOM KpimeHHs. [Hdopmariis: po3YuHHICTH KHUCIIOT,
OCHOB, coyieii 1 aM(OTepHHX TIAPOKCHIIB y BOAI TIpH
temnepatypi 20-25 °C, nerenga-nosiCHEHHsI

B) Psix akTHBHOCTI MeTaJIiB: 1
JPYKOBAaHUM Ha I[yNIKOMY KapTOHI a00 IUIaCTHKOBIM OCHOBI 3
KOMIUIEKTOM KpimieHHs. [Hpopmanis: enekTpoXiMIYHUM psil

HAMPYT, JereHaa-MOosSCHEHHsI

I') EnekTpoHEraTUBHICTH €JIeMEHTIB rOJIOBHUX MiATpym: 1
Tabmuug abo psn, ApykoBaHa(Mil) Ha I[yNKOMY KapToHi abo
MJIACTUKOBIM OCHOBI 3 KOMIUIEKTOM KpiruieHHs. [Hdopmartis:
€JIEKTPOHETATUBHICTh €IEMEHTIB TOJIOBHUX MIATPYII, JEeTeHaa-
MOsICHEHHs. MoJke MICTUTH JIOAATKOBY 1H(OpMAIlI0 Mpo

pajiiyCH eIEMEHTIB TOIIO

I) IlpaBnia Ge3neKn HA yPOKAX Ximii: 1
iHpopMania: mpaBuia Oe3meKkH MiJ 4yac ypokiB Ximii. Moxke

MICTUTH UtrocTpamii. JlpykoBaHa Ha ITynmKOMYy KapTOHI abo
TUTACTUKOBIM OCHOBI 3 KOMILJIEKTOM KPIIJICHHS

7.2. KommiekTn 1
A) KoMIuIeKT nopTpeTiB BUAATHHUX XiMIKiB:

MicTUTh He MeHme 10 mopTpeTiB NpOBIIHMX XIMIKIB Ta iX

ctucai Oiorpadiuni  Bimomocti. HagpykoBani Ha Ifymkomy

narnepi abo kaptoHi hopmaty A3

8.1. Ha0ip xiMiYHMX peaKTHBIB:

HaOlp MICTHTh TIOBHHUW TIEPENIiK XIMIYHHUX pEaKTHBIB, IO
3aCTOCOBYIOTbCS B KaOiHeTi  Ximii  JIs  BHKOHAHHS
JEMOHCTpPAIIMHUX Ta JIAOOPAaTOPHUX JOCIIAIB MPOTATOM
HABYAJIHHOTO POKY

Amominii xmopu, 0,05 kr 1-5%
AMoHi#l nuxpomart, 0,2 kr 1
AMoHii HiTpar, 0,1 kr 1-5*%
AmoHiii xjopun, 0,2 Kr 1
Amninin (peninamin), 100 ma 1
Aprentym(l) mitpar, 0,05 xr 1
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Bapiii HiTpar, 0,1 xr

bensen, 100 M

[y

Bbpowm. 3amasiai ammynu eMHicTIO He Outbie 20 My
KOHTEHHEPI 3 MICKOM

Byrinnsa aktuBoBane. Byrinis akTuBoBaHe METUYHE, YIIAKOBKH
o 10 1.

I'inporen nmepokcua. I'igporen nepokcu. Po3uwnn 30% a6o
35%, 100 M

I'miepost, 100 M

['mitmH (amiHOOITOBA KUCOTA), 0,1 KT

I'moxo3a, 0,2 kr

Huxnopoeran 1,2-quxiiopoeran (JOMyCKaeThCs 3aMiHa HA
xsopodopm), 0,2 1

Honeunnosuii criupt, 0,1 kr. JlomyckaeThcs 3aMiHa 1E€KaHOJIOM
a00 1HIIMM HACHYCHHUM BHIIUM CIHPTOM (HEPO3UYUHHUM Y BOJI)

Etananp. Amnyina, 00’emom He Oubie 25 Ml

Eranon. Po3unn, e menme 70 %, 500 mn

3anizo. Omypku abo mMaTKu TOHKOro apoty - 0,1 xr ta
MOPOIIOK (31130 BiHOBJICHE) - 0,1 KT

[3omponanon (mpomnax-2-o1), 500 M

Inaukaropu (cyxi). Jlakmyc — 0,05 xr, denondranein — 0,05 kr,
Metmiiopank — 0,05 kr

Moxa. CiuproBuii posuus 5 % - 0,02 1

Kaumiii 6pomin, 0,1 kr

Kamiit fiogun, 0,1 xr

Kauiit mitpar, 0,1 kr

N [—[— D

Kanpuiit kap06in (auetunenin), 0,2 kr. BomonenpoHukHa
YIaKOBKa

Kasnpmiit kapoonar, 0,1 xr

Kasp1iit okcua, repMeTrdHa ynakoBka, 0,2 kr

Kanpiit xnopun, 0,1 xr
He monyckaeTbest Kabllii XJIOPUI FeKcarijipaT

Kucnotu HeopraniuHi (po34uHN):
cynbsdartHa kuciora, 10% pozuus, 0,5 i;
xjopuaHa kuciota, 10% po3uun, 0,5 1

Kuciotn HeopraHiyHi (KOHIICHTPOBaHI1):




HiTpaTHA KHACIOTa (TexHiuHa, MacoBa yactka HNO3 He meHIe
50%), 200 n

Kucnoru opraniusi:

A) etaHoBa kuciora (xapuoBa), 9% pozuus, 1 1;
b) eranoBa kucnota (orosa eceniris), 0,2 i;

B) numonna kucnora (xapuona), 0,05 kr

Kpoxmais, 0,1 xr

Kynpym(II) okcun. Ilopomoxk, 0,1 kr

Kynpym(Il) cynedar nenrarigpar. Mignauii kymopoc, 0,5 kr

—_ | — | =

Jlyru (tBepai). Hatpiii rinpokcua, 0,2 Kr, Ta Kamii TiIpoKCHI,
0,05 kxr

Marsii. Omrypkw, 0,05 kr

Marniit okeng, 0,05 kr

Marsii HiTpart, 0,1 kr

Marwsiii cynbdar renrarigpat, 0,05 xr

Mamnran(IV) okcun, 0,05 kr

Minp, 0,1 kr. [IIMaTOYKK MiTHOTO JPOTY

Hartpiii anerat (eranoar), 0,2 kr

Hartpiii rizporenkap6onat, 0,5 kr

Harpiii kap6onar, 0,1 kr

Hartpiit maypuncynsdar (nonenuncynbdar), 0,1 kr

Harpiit meraniunuit, 0,05 kr
[[ImaToyky METaIIYHOTO HATPIIO B Taci B MOJIMPOIICHOBIH
€MHOCTI

Hartpiit oprodocdar, 0,1 xr

Harpiii cynbdin, 0,05 kr

Harpiii cynbdar, 0,05 kr

Hartpiii xnopun, 1 kr

Hikens(II) cynwdart, 0,05 xkr

ITapadin menuunuid, 0,05 kr

Caxapo3a, 0,2 xr

Cipka. I[Topomok cipku konoinnoi, 0,05 xr

®enod, 0,02 xr. ['epmeTHyHa yiakoBKa




®epym(Il) cympdar, 0,05 kr
Jonyckaetnes dhepym (II) cyasdar renrarigpar

®epym(I1Il) oxeua, 0,1 xr

®epym(III) xnopug, 0,05 xr
JlonyckaeTbes y BUTTIAAI HaHOTiApaTy. ['epMeTnyHa yrakoBKa

®docdop uepBonwmii, 0,1 kr. ['epMeTruHa ynakoBKa

[unk rpanynsoBanuii, 0,1 kr. [Topomok, 0,05 kr

[{unk xnopua, 0,05 kr

1-5*

9.1. Bata

Bara rirpockoniyHa HecTepuibHa B TOJTINPONICHOBIH
ymakoBIli. Matepian - 6aBOBHa.

YnakoBku 1o 100 r

2-10%

DN | —

9.2. JlepeB’siHi CKinKu
J171st BUSIBIIGHHSI KHCHIO B KOJIO1 a00 mpoOipiii.
TonKi nepeB’siHI MaTUYKH JOBXHHOK O0J13bK0 20 cM

30 - 100*

30

9.3. InaukaTopHuii namip

Jns BusHauenHs pH piaus.

[TanepoBi CMyXKH 3 HAHECEHHMHU Ha HUX IHIUKATOpaMH, IO
3MIHIOIOTh CBili Koyip 3anexxHo Bim pH cepenoBuma B
IJJACTUKOBOMY ITMUTIHJIPI

2-5*%

9.4. Cyxe nmajibHe
JList HarpiBaHHS pedyoBHH. YakoBKH 1o 8 abo 10 TabneTok

9.5. diabTpyBaAIBHUI MNP

JUist po3AiNIeHHS PiAMH Ta TBEPAUX PEYOBHUH.

Tunu: «cuHs CTpiukay, «Oijla CTpiduKay, «4epBOHA CTPIUKay.
Hiametp He merme 100 MM, ynakoBk# 1mo 100 mT.

1.1. Anapar I'opmana

Jyist IpoBeIEHHST €JIEKTPOITI3Y BOJIH:

JoKepeno noctiidHoro ctpymy (12 B);

JIBa €JICKTPOJIU 3 UITKUM MapKyBaHHIM («AHOI, «Katomy);
€MHICTb ISl BOJIH;

IBi TpyOKH, ONYIIECHI B EMHICTH 3 BOJIOIO;

CJIEKTPOAH

1.2. BropeTka 3 0IHOX0J0BUM KPaHOM
Jns ToyHOrO BiAMIPIOBAaHHS HE3HAYHOI KUIBKOCTI PITUHU Ta




TUTPYBaHHS.
006’eM - 50 mur, mina noainku — 0,1 M1, goBxkuHa — 820 MM

1.3. Boponka jsa6opatopua B 3
Jlnis HanmuBaHHS poOoYOro po3uuHy y Oroperky. [liamerp — 25

MM

1.4. BonocTpymeHeBHii Hacoc 2
Jis  CTBOpPEHHS TPaHWYHOTO 3alUIIKOBOTO THCKY TIpH
NpOBE/ICHH] pi3HUX J1abopaTtopHUX poOiT. CKISHUN MPUCTPIH,

IO TMpamioe Big BoAompoBimHOI cucteMd. (OCHOBHUM
€JIEMEHTOM BUPOOY € COIIO

1.5. I:xepeJio :xuBJIeHHS J1aDopaTopHe 1
Jns  oTpuMaHHS MOCTIHHOTO CTPyMy [uIi JAOCHITIB 3
€JIEKTPOXIMii.

Kommnekryetbes Habopom npotiB. Buxinna nampyra 0-12 B,

Cujia CTpyMy 10 2 A

1.6. Kon6a Bynzena 2
006’em — 0,2 11. 2
00’em — 0,5 11

1.7. Kos0a koniuyna Tuny KH 3 nuaiHapu41HOI0 10 - 15*
ropjoBuHo0, 100 ma

Jnis GinbTpyBaHHS, BUIAPIOBAHHS, MEPErOHKH, AUCTHIALII Ta

CHHTE3y B JIa0OpaTOPHHX yMOBaX. BHKOPHCTOBYEThCS TpHU
tuTpyBaHHi. Matepian — ckio rpymu TXC. O6’em — 100 mn

1.8. Kon6a xoniuna tuny KH 3 nuiiHaApnyHOIO 5-15*%
ropJIOBMHOI0, 250 MJ1

Jns GineTpyBaHHS, BUIIAPIOBAHHS, MEPETOHKH, JAUCTHIIAIII Ta

CHUHTE3y B J1abOpaTOpHMX yMOBax. BHKOpHCTOBYE€TbCS NpHU
tuTpyBaHHi. Marepian — ckiio rpymu TXC. O6’em — 250 mn

1.9. Kouba konivna Tumy KH 3 nwiiHApUYHOIO 1
ropj1oBuHoO0, 1000 mu

Jns GineTpyBaHHS, BUIAPIOBAHHS, MEPErOHKH, AUCTHIALII Ta

CHHTE3y B JabopaTOpHUX yMoOBax. Marepiaql — CKIO TpyIu

TXC

1.10. Kona6a mipna 2 ki, 100 mJa 2 -15%

J1J1st BUTOTOBJICHHSI PO3YMHIB TOYHO 33JaHO1 KOHIICHTpAIlii 13
cTaHAapT-TUTPIB ((hikcaHaiB) a00 HaBaXKOK. Mae mpuTepTUid




CKJITHHH KOPOK

1.11. Kous0a mipHa 2 ki, 50 Mo

J1s1 BUTOTOBIIEHHST PO3YHMHIB TOYHO 33J1aHOT KOHIIEHTpaIlii 13
¢ikcananiB (craHAapT-TUTPIB) a00 HaBa)KOK. Mae mpurepTuit
CKJIIHUM KOPOK

2 -15*%

1.12. Konb6a mnunockogonna tuny II 3 nuiaiHapuyHOIO
ropj1oBuHoO0 500 Mo
Martepian — ckio rpynu TXC

2 -15*%

1.13. Kosionka ancopoOuiiina

Jeranp npunaais i NpUCTPOIB IS JEMOHCTPALIMHUX JOCTI IIB
13 MOTJIMHAHHSM Ta30M01I0HUX, PIIMHHUX 1 TBEPANX PEUOBHH.
TOHKOCTIHHA CKJISTHA MTOCYIMHA 3 TyOycaMu 1 HEBEJIUKOIO
MEPETSHKKOI0 Y HIOKHIH 11 YacTHHI

1.14. Jlilixa broxnepa Ne 1
Jns dinpTpyBanHs. Martepian — nopiesiHa

1.15. MarniTHuii 3mimysad i3 migirpisom

Jlis nmepeMillyBaHHS PiAMH y CKISHHUX KOJIOax 3a JOHNOMOTOO
00epTOBOTO SIKOPs, IO MPUBOJIUTHCA Y JiI0 OMOCEPEIKOBAHO
yepe3 PyXOMHH MarHiT B OCHOBI 'aJIOT€HOAJIKaHIB, SKUH Mae
peryiboBaHy MIBHIKICTH Ta MiJIrpiB MOBEPXHI JI0 TEMIIEpATypu
He Bumie 120 °C

1.16. Ilepexin ckasiHuit
Kommnekryrounii 1o xononunbuukis. [Ipurepti nutidu, 14/23 1
23/14

1.17. IleTs1a HIXpOMOBA 3 raJIOreHOAKAHIB
Jist mporkaproBaHHSI MIKPOJ103 PEYOBHHHU

1.18. Ilpunax ais 100yBaHHSI raJIOreHOATKAHIB

Cxkunan;

JIBOTOpIIa KOJI0a-peakTop;

MOBITPSTHUN XOJIOAWIIHHK;

npuiiMay XOJOAMIFHUKA 13 3aBY>KEHOI0 HIKHBOIO YaCTUHOIO;
ra3oBiiBiiHa TpyOKa;

KOBITAYOK.

XOJ0IUIBHUK, IPUHMaY XOJIO0IUIFHUKA, Ta30BIIBIIHA TPYyOKa,
KOHCTPYKTHUBHO 00’ €1HaH1

1.19. Ilpuaax ajasi 100yBaHHSI PO3YMHHUX PEYOBHH Y




TBePAOMY CTaHi

Ckian;

JIBOTOPJIa KOJI0a-peaKTop;

miiika ans poOOTH 31 MIKIVIMBUMH PEUOBHHAMU;

MOCYIMHA JUTS PIAVMHHUX PEYOBUH 3 KOBITAYKOM;

KOJIOHKA peaKIliiiHa;

JiiiKa KpaneibHa JUIsl BiIBEICHHS Ta3iB;

NOCYJIMHA JUTS TBEPAUX PEYOBHH 3 KOBITAYKOM.

Jnist oTprMaHHS Y TBEpJOMY CTaHi pO3UMHHHUX PEYOBHUH i3 Ta3iB
1 KOHIIEHTPOBaHUX PIAWH y 3aMKHEHI Ha TMOTJIMHA4Y CUCTEMI
0€3 BUKOPHCTaHHS BUTSHKHUX IIPHCTPOIB

1.20. Ipunax aast A03yBaHHS PiNH

Cxnsina xoni6a (100 Mi1) 3 mpUTEPTUM TOPJIOM Ta J103aTOPOM-
HACAJIKOI0 Ha 5 MJI, B SIKy MOTpAIUIse piuHA MPU MEPEBEPTAHHI.
3BOpPOTHE TIEPEBEPTAHHS JO3BOJISIE HATUTH BIAMIPSHY KUIBKICTh
PO3UHHY Y CKISTHKY a00 mpoOipKy

1.21. Ipunan ajs eJeKTPOJIi3y coei

Jist IEeMOHCTpPAaIIHHOTO €KCIEPUMEHTY EeJIEKTPOJIi3y PO3UHHIB
coneit. Cxnan: emHicte 200-500 My, kpuiika, y Ky BOyJ0BaHi
KIEMH 13 3aTUCKa4yaMH €JIEKTpONiB. MICTUTh MiJIHUH,
IIMHKOBUH (HiKeJIeBHI), TpadiTOB1 eEKTPOIU

1.22. Citka n1aTtyHHa

Jns monepemKeHHs MPSMOro KOHTAKTY BIJKPUTOIO BOTHMILA
CHMPTIBKK 200 ra3oBOi TOPUIKH 31 CKISSHUM HOCYJIOM TiJl 4yac
HarpiBaHHs B HbOMY peuoBHWH. J[piOHOYapyHKOBa KBajpaTHA
JaTyHHA CITKa

1.23. Ctynka nopuessinoBa Ne 1 3 TOBKa4YuKOM
Jis MmexaHiuHOTO MOIPiOHEHHS peyoBHH. Marepian —
nopLessHa

2-15*%

1.24. Turuai pas nposxkaproBanas Ne 3
06’em 10 mut, MaTepian — mopiiesisiHa

2 -15*%

1.25. TpUKYTHMK VIl TUTJIIB
Jnst tarms Ne 3

2-15*%

1.26. TpyOxa xnopkaJbuieBa
Jlnst ocyuryBaHHs pe4oBUH (Ta3iB)

2-15*%

1.27. XoaoaniabsHuk Tuny XCH




XONMOMMIBHUK BUKOHAHHS 3 31 CHIpAJbHOIO BHYTPIIIHBOIO
TpyOKoto. [Inst 0OMiHY Teruia ABOX MOTOKIB, OXOJIOJKEHHS Ta
KOHJICHCaIlli TapiB pinuH. 3araapHa goBxkuHa — 300 MM, 9UCIIO
BUTKIB cmipaii — 16 mwm, nutidu — 14/23

1.28. Imainap MipHuii BUKOHAHHA 1, 2 KJI (3 HOCHMKOM i
CKJISIHOI0 0CHOBO10) 1000 MJ1

Jns BuMmiproBaHHS 00’e€My piMHH, LI0 HaJUBA€ThCS abo
BIJUITMBAETHCA y MeXaX MOBHOI €MKOCTI a00 YaCTMHHM €MKOCTI
ATIHAPA

1.29. Ilu¢poBuii Mikpockon

[Ipamoe y pexumax WEB-kamepu Ta Mikpockona 3
MOJKJIMBICTIO BUMIpPIOBaHHS JiHIHHUX BenuuuH. Ilparoe 3a
IPUHLIUIIOM HHU(PPOBOI Kamepu — 30UIbIIyE 00 €KT, pOOUTH
3HIMKHM ¥ Tiepe/iae Ha KOMIT FOTep JUIsl IPOBEIECHHS JOCIIPKEHb
B PEKMMI peaJibHOIO Yacy Ta apXiByBaHHS pe3yJbTaTiB

1.30. Ilu¢poBa noOKyMeHT-KamMepa

3abe3neuye:

JEeMOHCTpaIlil0 IJIOCKUX JOKYMEHTIB (HamepH, KHUXKKH,
KypHanu) ¢dopmaToM He MeHmie A4, a TakoX 00 €MHHX
NpeIMETIB, KpPUXKHX O00’€KTiB Tomo 0e3 MomepeaHboro
CKaHyBaHHS;

BUBEICHHS UITKOTO 300pak€HHS B YMOBax OCBITJIICHOI
MIKITBHOT ~ ayuToOpii 3  MOXJIMBICTIO  aBTOMATHYHOTO
(doKyCyBaHHS Ta pEryJIOBaHHS IMiJCBITKM poOOY0i 30HH
KaMepH.

[ToBHOKOIEOPOBE 300paskeHHs 3 JOKYMEHT-KaMepu
BUBOJHTHCS B PSKUMI OHJIAH Ha KOMIT IOT€p BUMTENs abo Ha
npoekTop. JlokymeHT-kamepa Mae OyTH CYMICHOIO 3
OTICPAIlIfHOID  CHCTEMOI0 Ha KOMIT'IOTEpl BYHTENA Ta
MIJKTI0YaTHCS 10 KOMIT loTepa BUHMTENs abo MpoeKkTopa 3a
nonomororo USB- inTepdeiicy

2.1. PeakTHBH 101aTKOBI

Epioxpom yopuuii T

Inaukatop a7 KOMIUIEKCOHOMETPUYHOTO — TUTPYBaHHS.
Teepauii. 0,01 kr

Hon kpucragiyamii




0,05 kxr

Kaunii rexcanianogepar(Il)
KoBta xpoB’sHa cinb. [l MpoBENEHHS SKICHUX peakuid Ha
fionn Fe*', 0,1 kr

Kauniii rexcaunianogepar(11I)
YepBoHa KpoB’siHa cib. [l MpoBeNeHHs SKICHUX peakiiid Ha
ionu Fe’'; i BupontyBanns kpuctainis, 0,2 Kkr

Kauiit tmxpomat
0,1 xr

Kauiii Tiowianar (poxanin)
0,05 kr

Kucnora masJiesa
dikca”naim (ctaHaapT-TUTPH), 10 MTYK B yIIakoBITi

JliTiit x1opun
0,01 xr

Manraun(Il) cyasgar
0,05 kr

Harpiii cunikar
Hartpiii cunikat Ha”oriapat, 0,05 kr

Hartpiii cyabgir
0,05 kr

Hartpiii Tiocyabgart nenrarigpar
Una. ®ikcanaiu (CTaHaapT-TUTpH), 10 mMTYK B YyIAKOBII

Tpuaon b
Hunarpiea cute EJITA. ®ikcananu (crangapt-turpu), 10
MITYK B YITAKOBITI

Kao6iuer 0ioJtorii

1.1. KommiekT myJbTuMeaiiiHOro o6aagHannsa. Tum 1

A) InTepakTnBHA J01IKA:

JIOIITKA TIPSIMOT TTPOEKIIii 3 MOMJIMBICTIO HACTIHHOTO KPIIUICHHS;
poOoua moBepxHs 017I0T0 KOJIBOPY, TBEP/A, 31 CHEI[iaIbHUM
AQHTUOJIMCKOBUM MOKPUTTSIM, CTIHKUM JI0 YIITKO/KECHb,
poO3paxoBaHa, 30KpeMa, JIsl MMUChMa Ha Hill Mapkepamu Ha
BO/ISIHII OCHOBI;

MiHIMaTbHHUMA PO3MIip IHTEPAKTUBHOTO MPOEKIIIITHOTO
300pakeHHs aKTHBHOI MOBEPXHi JJOUIKH — HE MEHIIIE HiXK
niaroHanb 77 (195 ¢cM) npwu CIiBBiIHOIICHH] CTOpPIH 4:3




(mmpuHa 156 cM, Bucota 117 cm). Po3mip npoekmiifHoro
300pakeHHsI Ma€ 30iraTucs 3 aKTUBHOIO MMOBEPXHEIO JOLIKU
BiJIMTOB1THO JIO 11 pO3MIpiB Ta aCIIEKTHOTO CITIBBITHOIICHHS;
JIOIIIKa TTOBUHHA 3a0e31euyBaTH MOXKIIMBICTh yIPaBIiHHS
KOHTCHTOM 0€3M0CepeTHBO 32 JIOMTOMOTO0 JOTHKIB TAJIBIIIB
pyk# abo Mapkepa;

JIOTUKOBA TEXHOJIOT1SI JIOIIKHM MIOBUHHA MIATPUMYBATH: HE
MeHIIIe 6-TH OJIHOYACHUX JTOTHKIB, CTAHAAPTHI (QYHKIIIT MU,
NpUHANMHI JTIBOi Ta MPaBOi KHOIIOK MHIII Y TOYIlI JOTHKY J0
aKTUBHOI OBepXHi; ¢pyHKUit0 multi-touch;

PO3IiIbHA 3aTHICTh TIO3UIIIOHYBaHHS JJOTUKY — HE MEHIIIE HiXK
4000x4000 To4OK;

tun intepdeiicy — USB;

JOBKHMHA iHTep(eiicHOTo Kabento — He MeHIIa, HiXK HeoOXiTHa
JUTSL TIIKITIOYEHHST IPUCTPOIO JI0 TIEPCOHATIBHOTO KOMIT I0Tepa
BUUTENS y MicClli HOTO BCTAHOBJICHHS;

HiIKITIOYSHHS JOIIKH IO IEPCOHAIBHOTO KOMIT FOT€pa BUUTEIIS;
rapaHTisl Ha JIONIKY HE MEHIIEe 3 POKiB

b) MyJabsTuMeniiiHuii NPOEKTOP 3 KOPOTKOPOKYCHUM
00’€KTHBOM:

cBiTioBuil motik He MeHiie 2500 ANSI mromeHiB;

PO3AiIBHA 3[aTHICTh MPOEKTOpa MOBUHHA OyTH He MeHIIe XGA
(1024 x 768 mikceniB) abo WXGA (1280 x 800 mikcerniB);
acCIleKTHE crHiBBigHOIICHHS 4:3 a0 16:9, 16:10;

pecypc podotu namnu He MeHire S000 ronuH B CTaHAAPTHOMY
pexumi;

MIPOEKTOP MOBHHEH KOMILIEKTYBATHUCH IM1/IBICOM;

MIPOEKTOP BCTAHOBIIOETHCS HA CIELIaTbHOMY MiABICI, SIKUH
KpIIUTHCS Oe3M0ocepeIHhO HaJl BEPXHIM KpaeM IHTEPAaKTUBHOI
JIOIIKHU 10 CTiHM a00 10 CTe;

B1JICTaHb BiJl 00’ €KTHBA MPOEKTOPA 10 IUIOIIMHH MPOEKIi He
Oinbine 1 metpa;

JOBKMHA 1HTep(eiicHOro Kabeno - He MEHINa, HiX HeoOXigHa
JUTSL TAKITIOYEHHS MPHUCTPOI0 A0 MOPTATUBHOTO KOMI'IOTEpa
BUUTEJS Y MICIIl HOTO BCTAaHOBJICHHS;

MIIKIIOYCHHS  3JIHCHIOEThCS 70  rpadivyHOro  ajganrtepa




MOPTaTUBHOTO KOMITFOTEPA BUUTEIIS;

rapaHTis Ha MPOEKTOP HE MEHIIIE 3-X POKIB;

rapaHTis Ha JIaMITy MpoeKTopa He MeHme 1-ro poky a6o 1000
TOJIMH B pOO0OYOMY pEXUMI

B) ba3zoBe mporpamHe 3a0e3nedyeHHsl Al IHTePAKTHUBHOI
JAOLIKH T MYJIbTHMEiHOI0 NpoeKTOopa 3
KOPOTKO(OKYCHUM 00’ €KTHBOM:

JUI CTBOPEHHS, MEPeryisily Ta MPOrpaBaHHS IHTEPAKTUBHOIO
HaBYAJIBHOTO KOHTEHTY

CYMICHE 3 ONepaliifHOI0 CHCTEMOIO KOMII I0Te€pa BUMTEINS;
HIATPUMYE IMIIOPT CTBOPEHUX (haiiiaiB pi3HUX (HOpMaTIB;

€ MOXJIHUBICTb 3MIHIOBaTH O00’€KT (pyXaTH, KJIOHYBarTH,
nepeBepTaTH, 3MIHIOBAaTH po3Mip, OJIOKyBaTH, pelaryBaru,
pOOUTH TPO30pPHM) 3a JOMOMOTO CTaHAAPTHUX 3aco0iB
MIPOTPaMHOTO 3a0€3MEeUEHHS;

IHCTPYMEHT 3alHicy €KpaHa I[IOBUHEH MaTH MOXJIUBICTh
3anrcatu (30epertu) Bech poOouMii CTiI, oOpaHy 30HY abo
oOpaHe BiKHO;

HiATpUMY€E YKPaiHCBKY MOBY;

Ma€ (QYHKIIIF0 aBTOMATUYHOTO OHOBJICHHS

1.2. KommiekT MmyJibTUMeRiiiHOT0 001aqHanHs. Tum 2

A) MyabTuMeiiiHuil NPOEKTOP 3 iHTePaKTHBHUMH
GyHknismu:

cBiTioBuii oTik He MeHie 2500 ANSI aroMmeHiB;

pO3/AiIbHA  3JATHICTh  MpPOEKTOpa TOBHMHHA OyTH  HE
meHme XGA (1024 x 768 mikceniB) abo WXGA (1280 x 800
MKCEeNiB);

acnekTHe craiBBigHomeHHs 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHie 5000 roauH B CTaHAAPTHOMY
pexumi;

KOMIUIEKT €JIEKTPOHHUX MapKepiB;

KOMIUIEKT ISl MiABiCY (KpilJieHHS);

BIJICTaHb BiJi 00’ €KTHBA MPOEKTOPA M0 TUIOIIMHH MPOEKIIi He
Oinbine 1 meTpa;

JOBKHMHA 1HTep(deiicHOro Kabeno - He MeHINa, HiX HeoOXigHa
JUTSL TAKIIOYEHHS MPHUCTPOI0 A0 TMOPTATUBHOTO KOMI'IOTEpa




BUYHTEIS Y MiCIli HOTO BCTAHOBJICHHS;

MiAKTIOYEHHS — 3MIHCHIOETBCS A0  TpadiyHOro  amgamTepa
MOPTaTUBHOTO KOMITFOTEPA BUUTEIIS;

rapaHTis Ha IPOEKTOp HEe MEHIIE 3-X POKiB;

rapaHTis Ha JIaMITy MpoeKTopa He MeHme 1-ro poky ado 1000
TOJMH B poO04YOMY pexXHUMI

b) MapkepHa gomka 1Jjsi MyJbTHMeIIHHOTO NpoeKTopa 3
iHTepaKTUBHMMH QyHKIIsIMH:

poboya TOBEpPXHSI MarToBa, OLIOrO KOJBOPY, pO3paxoBaHa y
TOMY YHCII JJIs MUChMa Ha HI MapKepaMu Ha BOJISIHIA OCHOBI;
PO3Mip MOBUHEH BIAMOBIAATH PO3MIpPYy IHTEPAKTHBHOI MPOECKIIii
IOpOeKTOpa, aje JiaroHainb He MeHme 777 (195 cm) mnpu
criBBiHOIIEHHI cTopiH 4:3, 16:9, 16:10

B) ba3zose nporpamne 3a0e3ne4eHHs 1JI1 MYJIbTHMEAIHHOTO
NMPOEKTOPAa 3 iHTePAKTUBHUMH (PYHKIIAMU:

JUI CTBOPEHHsI Ta MEperyisily I1HTEPaKTUBHOIO HABYAJIbHOI'O
KOHTEHTY;

CYMICHE 3 OIepaliifHOI0 CHCTEMOIO KOMII I0TE€pa BUMTEINS;
HasIBHICTh 0a30BUX rpadiyHUX IHCTPYMEHTIB:

BUOIp TUITYy Ta KOJIbOPY Mapkepa, 6a30Bi reoMeTpuyHi pirypu
(K070, KBaIpaT, TPUKYTHHUK), MOXKITUBICTD 3MiHU ()OHY POOOUOi
30HH (B JHIIO, B KJIITHHKY);

HiATpUMKa OJHOYAaCHOI poOOTH HE MeHIEe 2-X KOPUCTYBadiB
(MapkepiB);

MOJJIMBICT  3MiHIOBaTH 00’€KT  (pyXaTH, KIOHYBaTH,
nepeBepTaTH, 3MIHIOBATH PO3Mip, pefaryBaTH) 3a JOINOMOTOIO
CTaHJIaPTHHUX 3aCO0IB MPOTPAMHOTO 3a0€3ECUCHHS,

HiATPUMYE YKPaiHCBKY MOBY;

Ma€e QYHKIIF0 aBTOMAaTUYHOTO a00 PYYHOTO OHOBJICHHS

I') Cucrema IHTEpAKTHBHOIO ONIMTYBAHHS:

0e31poTOoBUH IyJIBT JUIsl BUOOPY BapiaHTa BIJANOBI/AL, HE MEHIIE
12 xiasi;

MOJyJIb-IIpHiiMay 06€3pOTOBOrO 3B’ S3KY 3 MyJIbTaMU;

CyMKa 151 30epiraHHs Ta HepeHeCceHHS;

nporpaMHe  3a0e3leyeHHs JJii  CTBOPEHHS, 30epiraHus,
BIJITBOPEHHS Ta aHAJI3y 3aIUTaHb PI3HOTO THUITY




I) AkycTH4YHa cHcTeMa 30BHilIHA 200 BOyIOBaHA B
MPOEKTOP:

MOTY>KHICTh: He MeHIe Hix 10 BT;

yactoTta: He ripme HixK 100 I'u-20000 'y

2.1. HaB4yaJbHUIl KOMII’'IOTEPHUH KOMILJIEKC

A) HopraTnBHUH KOMII'IOTEep BUUTE/IsI (HOYTOYK):
nporecop: Pentium 32xx ab0 eKBIBaJICHT;

BifleoananTep: iHTerpoBanuii Bimeoanantep Intel HD Graphics
4400 abo cKBIBAJICHT;

orepaTHBHA MaM’siTh: TexHoJorisa He ripme DDR3, yacrora He
menme 1600 MHz, 06’em mmam’sati He MeHie Hixk 4 Gb;
JKOPCTKUH aucK: Tun He Tipme SATA, MBUAKICTh MITHHACIIS
e menmie 5400 06/xB, 06’ eM mmam’sti He MerIne Hix 500 Gb;
Oarapesi: eMHICTh He MeHIIe Hik 6500 mAh ab6o He meHme 8§
rOJIMH aBTOHOMHOI po00TH;

TUCIUICH: JiaroHajdb HE MeHIe HiX 157, mupokodopmaTHuit
TFT a6o LCD, 16:9, MmakcumanbpHa pO3[iJIbHA 3/1aTHICTH HE
MeHIe Hix 1366 x 768;

WEB-kawmepa: He menue Hix 0,3 Mp;

po3’emu Ta optu: He MeHIe Hixk 2 X USB 3.0 ta 1 x USB 2.0/
HDMI/ LAN (RJ-45)/kapa-pinep/ aynio BUXiJ;

KOMyHiKarlii: HasBHIiCTh Bluetooth Ta/abo Wi-Fi 802.11, LAN;
omepailiifHa cucTeMa. TMOMEepPeHhO BCTAHOBJICHA JIICH31MHA
onepamiiiHa cucrema (OC) 3 OE3KOIMITOBHUMHU OHOBJICHHSIMH,
HIATPUMKOIO POOOTH Y JIOKAJIbHIM OOYMCIIIOBAJIbHIA MEpexi 3
JIOMEHHOIO OpTaHi3aIli€lo Ta yKpaiHOMOBHUM iHTepdericoMm;
NakeT MporpaMHUX  3aco0iB  O(ICHOrO  MpHU3HAYEHHS:
ceprudikoBanmii B YKpaiHi, 3 yKpailHOMOBHUM iHTepdeiicom,
cymicHui 3 obpanoro OC, 110 miaATpUMY€e poOOTY 3 OCHOBHUMU
daitnoBumu popmaramu (DOC, DOCX, RTF, XLS, XLSX,
PPT, PPTX, HTML ta MDB, ODT, ODS, ODP), a takox
poOOTYy 3 eNeKTPOHHOI MOoITor. HasgBHICTH yKpaiHOMOBHOI
MITPUMKH;

AHTHUBIPYC: MOMEPEIHbO BCTAHOBIICHUI aHTUBIPYCHUI 3aXUCT 13
3JIATHICTIO BHSBIICHHS Ta 3HEIIKOJDKEHHS MEPEKEBHX 3arpos,
HAsBHICTIO TPEBEHTHBHUX TEXHOJOTIH, sKi 3a0e3meuyroTh




BUSIBIICHHS HEBIJJOMHUX 3arpo3;
TEepPMIH Jii JTIeH31i He MEHIIIe HiXK 5 POKiB

b) IlopratuBHmii kommn'rorep y4Hsi (HOYTOyK) abo
npucrpiiti-rpancgopmep (2 B 1):

npouecop: Intel Bay Trail Atom Z37xx ab0 €KBIBaJICHT;
BiZleoaanTep: iHTerpoBanuii Bineoananrep Intel HD Graphics
a00 eKBIBaJICHT;

ornepaTMBHA NaM’siTh: 3 TexHoJjoriero He ripme HiX DDR3,
00’eM mam’ati He MeHIe Hix 2 Gb;

JKOPCTKUK auck: Tun He Tipme SATA, MBUAKICTh IIMUAHACIS
He meHme 5400 06/xB, 06’em mam’saTi He meHIe HiXK 320 Gb
a00 TBEpIOTUILHUN (IIeII-HAKONUYyBad 3 00’€MOM MaM’sTi He
Menie Hix 32 Gb;

Oartapest emuicTio He MeHiIe HiX 4000 mAh abo He meHie 6
rOJIMH aBTOHOMHOI po00TH;

nucier 3 giaroHamaro He Menme Hixk 10,17, TFT a6o LCD,
MaKCUMaJibHa pO3JIlJIbHA 3/1aTHICTh HE MEHIIe HIXK 1366 x 768;
WEB-kamepa: WEB-kamepa ne menue Hix 1,3 Mp;

po3’emu Ta noptu He MeHie HixK 1 x USB 3.0 Ta 1 x USB 2.0/
HDMI/kapa-pinep/ayioBuxif;

KoMyHiKallii: HasBHIcTh Bluetooth Ta/abo Wi-Fi 802.11b/g/n/;
orepauiiHa cHcTeMa: MOINEpeHbO BCTAaHOBJIEHA JillEH31HHA
onepamiitHa cuctema (OC) 3 OG€3KOIITOBHUMHU OHOBJICHHSMH,
HiATPUMKOIO pOoOOTH Y JIOKaJbHIM 00UYMCIIOBAIBHINA Mepexi 3
JIOMEHHOIO OpraHi3ali€l0 Ta yKpPaiHOMOBHUM iHTEpQercoMm.
[ToBHOIIHHA MIATPUMKA POOOTH KOPUCTYBAYiB 3 OOMEKEHUMHU
MOJKJIUBOCTSIMU;

NaKeT NPOTrpaMHUX 3aco0iB O(ICHOrO MNpPU3HAYEHHS: IAKET
0pICHOTO TPHUKIAAHOTO TPOTPAMHOrO  3a0e3MeyeHHs 3
YKpaiHOMOBHUM iHTep¢eiicoMm, cymicHuil 3 obpanoro OC, mio
HiATpUMy€e poOOTYy 3 OCHOBHMMHU (ailioBumu (dopmaramu
(DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML Tta
MDB, ODT, ODS, ODP), a Takox poOOTy 3 €JIEKTPOHHOIO
HOLITOIO;

AHTHUBIPYC: NONEPEIHbO BCTAHOBJIEHUI aHTUBIPYCHUN 3aXUCT 13
3JaTHICTIO BUSBJICHHS Ta 3HEIIKO/DKCHHS MEPEKEBUX 3arpos,




HasIBHICTIO TIPEBEHTHBHUX TEXHOJOTIH, sKi 3a0e3MedyroTh
BUSIBJICHHSI HEBIJOMUX 3arpos;
TEPMIH JIii JTIeH311 He MEHIIIe HiXK 5 POKiB

2.2. CnenianizoBaHe nporpamMse 3ade3ne4eHHs

A) Ilporpamue 3a0e3neyeHHst AJ1s1 TAKUX PyHKILiH:
MIPUCKOPEHAa 31OMKa 3 MOKIJIMBICTIO BUOOpPY 1HTEpPBAILY 3HOMKH
WEB-kameporo 1 300py 3adikcoBaHnX (POTO3HIMKIB B €TMHHUMA
MOTIK BIZIEO;

BIJICT€XKYBaHHS MEPEMIIICHHS OJHOTO ab0 NEKUTHbKOX 00'€KTIB
3a KUIbKOMa TmapaMeTrpamMu  (3MIIEHHS, IMIBHIKICTh 1
IIPUCKOPEHHS) B PEKUMI PEATILHOTO Yacy 1 pIKCyBaHHS 3MIHU Y
¢dopmi rpadikis;

aBTOMATUYHUI 3amuc y pasl BUsBIEHHS pyxy nepen WEB-
KaMepomo

b) Mikpockomn:

oun(ppoByBaHHA  TOKa3aHb  OpWIAgiB 3  JiHIHHMMH,
pajiaJbHUMH MIKaJIaM{, UUGPOBUMM JHUCIUIESIMH B PEXKUMI
peaJbHOro dYacy,; CTBOPEHHS KapTH pyXy OO0'€KTiB Yy
JTOCJIIJDKYBaHIA 00J1acTi

B) InTepakTHBHI MyJIbTHMe/iiHI €JIEKTPOHHI OCBITHI
pecypcu:

nenaroriyHi  mporpamHi  3aco0Ou, BipTyanbHi Jiaboparopii,
MYJIbTUMEMINHI ~ MIIPYYHUKH,  €JICKTPOHHI  HaBYaJIbHO-
METOAMYHI ~ KOMIUIEKCHM Yy  BHUIJIAAI  1HTEPaKTHBHOTO
3aCTOCYBaHHA 3 MOXJHUBICTIO poOOTH B pexumi 0e3
HOiIKTIOYeHHS 10 Mepexi [HTepHeT Ta QyHKIIOHAIOM st
KOHCTPYIOBAaHHSI YPOKIB JIJISl YCiX KJIACiB;

cUCTeMa YNpPaBIiHHA OCBITHIMH HIPUCTPOSIMU:  JOJATOK
NOBMHEH HAaJaBaTH IHCTPYMEHTH JUIA BIANIpaBICHHS Ta
OTPUMAaHHS YpPOKIB, aJMIHICTpPYBaHHS OLIHKH, KOHTPOJIO 1
AKTHBHOCTI YUYHIB

2.3. Wi-fi poytep

[Tpuctpit mist 3abe3nedeHHs (QYyHKIIOHYBaHHS O€3ApOTOBOI
MEpEekKi KJIacy i3 MOXKIMBICTIO 3abe3meueHHs OesnepebiiHol
pobdotn a0 30 OJHOYACHO MiJKIFOYEHUX IEePCOHATBHUX
IIPUCTPOIB




2.4. BarartoyHKUioHATbHMII MPUCTPil (MpUHTEpP-CKaHep- 1
KoImip):

¢dopmar nanepy A4;

HPUHTEP Ta KOMIp AJS IPYKY KOJIBOPOBUX Ta YOPHO-OLINX

JOKYMEHTIB;

CKaHep KOJIbOPOBUX Ta YOPHO-OLTUX TOKYMEHTIB;

HIBHJIKICTh IPYKY HE MEHIIIE HiXK 25 CT/XB;

TEXHOJIOTiSl CTpyMeHeBa a0o J1a3epHa;

CTapTOBUI KOMITJIEKT BUTPATHUX MaTepialliB Mae

3abesnevyyBatu He MeHIe Hixk 4000 BHIPYKiB KOJIbOPOBUX

TOKYMeHTIB (popmary A4 i3 cepeTHIM 3aIIOBHEHHSIM CTOPIHKH

He MeHe 5 %;

BUTpATHI MaTepianu s i€l MoJIeNi MpUHTepa MatOTh Oy TH

JOCTYITHUMH Ui npua0aHHs B YKpaiHi

3.1. Ilaneas AeMoOHcTpaniiina

[Tpe3eHTamiifHuii CTATUYHUN KOMIUIEKT 3 YCTATKyBaHHSAM ISt 1
3aKpIMJICHHS Ta JI€MOHCTpaLlii TabIULp, Kapr,
JIEMOHCTPAIIIMHUX MOJIEJICH Ta IHIIUX HAOYHHUX MOCIOHMKIB

4.1. Tomka. Tum 1

Homka MapkepHa, Oila Ha MeTaleBii OCHOBI, MoOXe 1
BUKOPHUCTOBYBATHCh  SIK ~ MarHiTHa I KPITUICHHS
JIEMOHCTpaIiiHOro 06JaHaHHS, J1arOHAIb HE MEHIIE 2 M. 10 xomm.
Mapkepu nans Outoi  JOmIKM (YOpPHUM, CHHINW, 3€JIeHUH, 2
YEpBOHUI). 3
['yOxa it MapKepHOT TOIIKH. 1
Habip MaruiTiB 1y KpirieHHS A0 AOIIKH.

HaGip ans kpirieHHs JOIIKH

4.2. lomka. Tun 2

Jomka nis Kpeiau TEMHO-3€JI€HOTr0, TEMHO-KOPUYHEBOTO YU 1
YOPHOTO KOJIbOPY, Ha OJHY, MBI, YOTHUPH, II'SITh POOOUHX
IIOBEPXOHb, MOX€ BHUKOPUCTOBYBaTHCh SIK MarHiTHa JJIs
KpIMJIEHHST JEMOHCTpALifHOTO O0O0NaJHaHHS, JiaroHalb He 5
MEHIIIE 2 M. 3
Habip kpeiiau as gomku (6ija Ta KOJIHOPOBA). 1

HaGip maruiTiB 11t KpiruIeHHS 10 JOUTKH.
HaOip jis KpirieHHs JOIIKH




1.1. {udposuii BUMipOBAIbHUI KOMII'IOTEPHHIT KOMILJIEKC
1J1 kabineTy OioJiorii

A) Hudposnii BUMipoBaJbHIH KOMII'IOTEPHUH KOMILIEKC
A BUMTEJIs:

UPPOBUIA BUMIPIOBATILHUNA KOMIT FOTEPHHNA KOMIUIEKC JIJIst
kabiHeTy Oiosorii migkiaodaeTbes 10 USB-nopty komm otepa,
Ma€e MOXJIHMBICTH 0€3pOoTOBOrO Ta/abo APOTOBOTO CHOCOOY
mig’eqHaHHs a0o0 Mae aBTOHOMHHMM peXuM poOoTH 3
Oe3rmocepeIHiM BHBOJIOM Pe3yJIbTaTiB Ha BOYJIOBAaHHA €KpaH 3
MOJKJIMBICTIO HOJANBIIOTO iX IHepeHeceHHs A oOpoOKu 10
OCHOBHOT'O KOMII I0T€pa.

Kommiiekc cynpoBOmKyeTbCsl KEpIBHULTBOM 3 €KCIUTyaTallii,
METOJUYHUM MOCIOHHUKOM Ta MPOTrPaMHUM 3a0€3MeUEHHIM
A.1. MeToauyHu 11OCIOHUK:

METOAWYHHIA TIOCIOHMK i3 TIPOBENEHHS IHTEPAKTHBHHUX
JEMOHCTpPAILIfHUX EKCIIEpUMEHTIB Ta JIabopaTOpHUX POOIT i3
MOJJIMBICTIO poOOTH B pexkuMi 3 abo 0e3 MiIKITIOYEeHHS 10
Mepexi [HTepHeT, IHTepaKTUBHUM 3MICTOM, (DYHKITIOHATIOM JIJIst
penaryBaHHs KOHTEHTY a00 CTBOPEHHS HOTAaTOK Ta 3aKIAJIO0K
Oe3mocepelHbO y TOCIOHHMKY, SIKMW Mpalroe B OMepaniiHuX
cucreMax OC Windows, Ta/abo Android, Ta/a6o i0S.
MeroanyHauii HOCIOHUK 3 010J10Ti1 TOBUHEH MICTUTH HE MEHIIIE
20 meMOHCTpaIifHIX eKCIIEPUMEHTIB Ta JabOpaTOPHUX POOIT 3
BUKOPUCTAHHAM LU(POBOr0 BUMIPIOBATBHOTO KOMIT'IOTEPHOTO
KOMIUIEKCY Ui KaOiHeTy OioJorii, MaTH iHCTPYMEHTH st
CTBOPEHHS BIIACHUX €KCIIEPUMEHTIB.

XapaKTepUCTUKH MPOTPAMHOTO  3a0€3MeYeHHs] IU(PPOBOTO
BUMIPIOBAJILHOI'O KOMIT'FOTEPHOTO KOMILIEKCY:

MOJKJTUBICTE 300py JaHUX OJHOYACHO 3 JICKUIBKOX JIATUHKIB;
KUTbKa PEXUMIB BioOpaxkeHHS HaHuX: rpadiku, TabmuIy,
miarpamu 1 mudpoBUit BUTIIS,

MOJKJIMBICTh MaTEMaTHYHOI'O ONpalfoBaHHs 310paHUX JaHUX y
BikHI TrpadikiB Ta TaONMMIB 13 3aCTOCYBaHHAM OCHOBHHX
byHKIi# aHamizy rpadidYHUX JaHUX;

MOJJIMBICTh ~ OTPHUMAHHS ~ CTATUCTHYHUX  XapaKTEPHUCTHK
OTPUMAaHUX JAaHUX;




excnopt nanux B Excel Ta inmn mporpamu;

HasIBHICTh Bepciit nmporpamuoro 3atesnedyeHHss OC, cyMiCHUX 3
KOMIT FOTEPOM BUUTEIISI/yUHS,

iHTepdeiic mporpamHoro 3abe3meueHHs TMOBUHEH OyTu
OararoMOBHUM (YKpaiHOMOBHHUH Ta aHTJIIOMOBHHUH iHTepdeiicu
000B'sI3KOBI)

A.2. AHanoroBo-1uQppoBuil nepersoproBay — 1:
AHasoroBo-1u(poBuii NEpeTBOPIOBAY NOBUHEH:

npauoBaty mig ynpasiaiHHIM OC Windows, ta/abo Android,
ta/abo0 10S 3a J0OMOror0 MPOrpaMHOro 3a0e3MeYeHHS;

MaTH MIJKJIIOYEHHS JI0 IEePCOHAJIbHOIO KOMII'IOTepa uepes
USB-nopt, 0e3apoToBuii cmocié min’eaHaHHs abo Matu
ABTOHOMHHUH pexuM pobotu 3 Oe3mocepeHiM BHUBOJIOM
pe3ysbTaTiB Ha BOYZOBAaHUM €KpaH 3 MOKIJIMBICTIO MOJAJIBLIOTO
iX mepeHeceHHs 17151 0OpOOKU 10 OCHOBHOT'O KOMIT I0TEPa;

MaTH yactoty 3amipiB He MeHIue 100 000 Ha cekyHuy;

MaTd HE MeHIIe 4 TOpTIB I MIAKIIOYECHHS 30BHIIIHIX
JATYMKIB, SIKI MOXKYTh MPALIOBaTH OJJHOYACHO;

Matd BOYJOBaHHWM €IEMEHT >KUBJICHHS 13 MOJXKIIUBICTIO
HiATPUMYBATH 3aIIUC JaHUX NPOTArOM He MeHIe 12 roaus;
MaTH PO3AUIbHY 3/1aTHICTH 3aMipiB He MeHIe 12 OiT;

MaTH MOJJIMBICTh ABTOHOMHOI'O HAarpoMa/KeHHsS IaHUX Y
BHYTPILIHIO I1aM’SITb;

MaTH aBTOMAaTHYHE PO3Mi3HABaHHS JaTYHKIB;

MaTH 30BHIIIHIN 1HAUKATOpP POOOTH

A.3. Natuuk pH (30BHImHIN) - 1;

nianaszoH: He Byxxue 0-10 pH;
TOYHICTh BUMIPIOBaHb: He Tipiie 5%

A.4. JlaTunk Temrnepatypu (30BHIIIHIN) — 2;
niana3oH: He Byxue - 20 ° C - +120 ° C;
TOUHICTB: He ripie + 5%;

YYTJIUBUI €JIEMEHT: pO3TAlllOBaHUN ycepeArHI HaKOHEYHUKa
JaT4YNKa;




KaxiOpyBaHHs: HE BUMarae KajgiOpyBaHHs

A.5. MikpodoHHMI JaTyuK (30BHILIHIN) - 1;
yacToTHHH miama3oH: He Byxk4ue 100 ' - 8 000 'y

A.6. JlaTuuk ocBiTiaeHOCTI - 1;
nianaszoH: He Bykue 0 - 50000 JIk;
TOYHICTb: He ripuie + 4%;
CMIEKTPAJTBHUHN Jialla30H: BUJANME CBITIIO

A.7. aTuuk TuCcKy - 1;

nianaszoH: He Byxkue 50 - 110 kI1a;
TOYHICTE: He ripiie + 3%;
KaJIiOpyBaHHS: HE BUMarae KajiopyBaHHS

A.8. JlaTuuk BYTJIEKHUCIIOTO ra3y (30BHIMIHIN) — 1;
BHUMIPIOE KOHIICHTPAIIIF0 MOJIEKYJI B Jiara3oHi He Byx4e 500 —
5000 ppm

A.9. Jlatumk BosorocTi — 1;
BUMIpIO€ BiTHOCHY BoJioricTb Big 0% g0 100 %.
TOUYHICTh BUMIPIOBaHb AaTyuKa He ripime 5 %

A.10. darynk nuxaHHs (30BHIMIHIN) — 1;
BHUMIPIOE MBUJIKICTh PYXY MOBITPS, 110 HAAXOIUTH BiJ JIETCHb;
Jliarma3oH BUMIpIOBaHb HE MEHIIE 5 Jji/c

A.11. Jarunk EKT (30BHImIHIM) — 1;

JUTSL 3HSTTSI €JIEKTPOKAapAIorpaMu poOOTH ceplis;

JaTyuK  3a0e3NedyeTbcs KOHTAKTHUMHM — €JIeMEHTaMM  JUIs
MPUKPIIJICHHS 10 WIKIPU JIOAUHU

A.12. Tatunk ynbpTpadioneToBoro BUIPOMIHIOBaHHS — 1;
miama3on: He meHme 0-10 Bt/m?, 0-200 Bt/m?;
IOBXMHA XBUIbL: He MeHIre 290-390 um

A.13. JlaTunk TemnepaTypHu HaBKOJIMIIIHBOTO cepeoBUIla — 1;
temmneparypa: Big -30 1o +50 °C;

TOYHICTB: He ripie + 1%;

KamiOpyBaHHS: HE BUMarae KamOpyBaHHS

A.14. JlaT4¥K 9acCTOTH CEPIIEBUX CKOPOUYEHB (30BHIMIHIN) — 1;
qacToTa cepreBux ckopodeHb: 0-200 ynapis 3a XBUIMHY;
KaJIiOpyBaHHS: HE BUMarae KajiopyBaHHS

A.15. latymk apTepialbHOTO THUCKY (30BHILIHIN) — 1;
JUIsl BUMIPIOBAaHHSI apTEpPiaJIbHOTO TUCKY JIIOIMHU;




BUKOPHCTOBYE MAHXETY 3 TPUMYCOBUM HATrHITAaHHSIM TIOBITPS;
BUMIPIOBaJILHUN Aiana3oH: He By»x4e 0 — 250 MM.pT.CT.

A.16. JlaTyrk HOBEpXHEBOI TeMIepaTypu (30BHIIIHIN) — 1;

JUIS. BUMIPIOBAHHS TEMIIEPaTypH MOBEPXHI LIKIpU JIFOJUHHU a00
OyIb-SIKUX 1HIINX [TOBEPXOHb;

BUMIpPIOBAJIbHUM Jllania30H TemnepaTyp He Byxue: Bix -20°C 1o
+120°C

HaGip kabeniB y KIJIBKOCTI, JOCTATHIM JUIS MiJKITIOUEHHS

aHaJIOTOBO-IM(POBOTO IMEPETBOPIOBaYA Ta JATUHKIB.
KinbkicHui ckiiaz, IU(GPOBOro KOMIT IOTEPHOTO

BUMIiPIOBAJIFHOTO KOMIIJICKCY BU3HAYAETHCS BUNTEIICM.

b) lln¢pposuii BUMIpIOBaIbHUI KOMII'OTEPHUH KOMILIEKC
AJIS YYHS:

[Iporpamue 3abe3nedyeHHsT Ta XapaKTEPUCTUKU IM(pPOBOro
BUMIPIOBAJILHOTO KOMIT FOTEPHOTO KOMIUIEKCY I KaOiHETy
OioJorii AN y4YHS aHAJIOTI4YHI MPOTPaMHOMY 3a0€3MEeUYEeHHIO Ta
XapakTEePUCTHKaM HU(PPOBOTO BUMIPIOBAIBHOTO KOMIUIEKCY
Jutst KabiHeTy Oiosorii mys Bunrtens. [lepenik JaT4uKiB y CKIal
(G pPOBOro BUMIPIOBAIILHOTO KOMIT IOTEPHOTO KOMITJIEKCY JAJIst
YUHS BHU3HAYAEThCS BUMTENIEM  BIAMOBIJHO JO BHUMOT
HABYAIIBHO1 ITPOTPaMH.

2 -15*%

1.1. KoJsekuii, rep6apii, moaeni, npujaaau

A) Koaekumii:

Mopdomnoris pocnux

Cknang koJsekiii: 4 KOpoOKM 3a TeMaMH: Pi3HOMaHITHICTb
MaroHiB, PI3HOMAHITHICTh JIUCTKIB, PI3HOMAHITHICTh KBITOK,
PI3HI THIH KOPEHEBUX CUCTEM.

MicTute HaTypajbHI 3pa3Kd IIaroHiB, JHCTKIB, KBITOK Ta
KOPEHIB HAMOUIBII MOMIMPEHUX BHUIIB POCIHH, PO3MIIIEHI Ha
OKpEeMHX IUIAHIIETHUX JTUCTaX (HE MEHIIE 5 3pa3KiB 3 KOXKHOT
TEMH)

Hacinns i monu (3 Temu)

Ckiag KOJeKIii: 3 KOpOOKH 3a TeMaMH: CyXe HACIHHSI, TJIOIH
Ta CHOCOOM iX TONIMPEHHS; COKOBUTI TUIOU (MYJISDK1); HIAIIKH
ronoHacinHuX. [IpeacraBneHi HaTypajbHI 3pa3KH Ta MYJISDKI
TUIOJIIB, @ TAKOXK JIEMOHCTPYIOTBCS CIIOCOOH iX MOIIMPEHHS




OCHOBHI 371aKOBi KyJIbTypH

MicTuTh HaTypaibHI 3pa3Kd HAMOUIBII MOIIUPEHUX 3TAKOBHX
pociuH. 3pa3ku pO3MIIIEHO HAa OKPEMHUX IUIAHIIETHHUX JIHCTaX
(e menmre 10 3pa3kiB) B KOpoOIIi

JInmaiHuku

MicTute HaTypajbHI 3pa3Kd HaWOUIbII TOIIMPEHUX BHIIIB
JUIIARHUKIB. 3pa3ku pO3MIIICHI HA IUJIAHIIETHUX JIUCTaxX (He
MeHIe 6 3pa3KiB) B KOpOOIIi

b) I'ep6apii:

['epOapHi 3pa3Kku BHCYILIEHI, MNPUKPIIUIEHI [0 TepOapHUX
TucTkiB popmaty A4 Ta TIOMINICHI B CHEIMiabHI MaKyBaJbHI
kopoOku. KokeH repOapHUil  JHCT  CyNpPOBOJKYETHCS
iHopMmallier0o Tpo POAWHHY Ta BUIAOBY Ha3BU. KilbKicTh
3pa3KiB 3aJIS)KUTh BiJl KITBKOCTI POJIOBUX Ta BUJOBHX 3pa3KiB

Mopdororist TucTKa
He menmie 12 3paskiB

Mopdostorist pociuH
He menmie 16 3pa3kiB

Pocnuay 3 pi3sHUMH TUITAMU KOPEHEBHUX CUCTEM
He menmie 12 3paskiB

OCHOBHI TpyIH POCIHH
He menmie 20 3paskiB

XKutreBi HopMH KBITKOBUX POCIHH
He menme 15 3paskis

CriopoBi pociauHHu (BiJAUINA: MOXO-, TUTAYHO-, XBOIIIE-,
nanopoTenoaioH1)
He menmie 15 3paskiB

CucreMatka pociauH

['epOapiii MICTUTh HaTypalbHI 3pa3Kd YaCTHH POCIHH
OCHOBHUX TpyIl: poauHH: O00OBiI, 3J1aKOBI; POJUHHU
XPECTOIBITI, CKJIQJHOIBITI; JiNiiHI, MACIbOHOBI; PO3OILBITI,
30HTHUYHI; CIOPOBI POCIWHU - BIJAUIM: MOXO-, IUIAyHO-,
XBOIIIE-, MAIOPOTETIOI0HI.

He menme 50 repOapHux 3pa3kiB pociauH (abo iX pogoBa
3aMiHa)

Bimin nokpuToHaciHHi (3a poguHAMH)




He menmie 24 3paskiB

Jukopocii pocinuHu
He menme 15 3paskis

KynbTypHi pociannu
He menmre 30 3pa3kiB

Pocnunu icTiBHI AUKOpPOCITI
He menme 15 3pa3kiB

JlikapchKi pOCINHU
He Menme 25 3paskiB

XKutrtesi popmu pociux
He menmie 20 3pa3kiB

PocnunHi criiBTOBaprcTBa
He menme 30 3pa3kiB

Pocnunaun npuponaux 30H YKpaiHu
He menmie 30 3paskiB

Pocnvnu npupoIHUX 30H CBITY
He menme 30 3pa3zkiB

B) Moaei:

Knituna pocnuaHa

Mopenb JIEeMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyJI0BH
pOCIMHHOI KJIITHHM Ta 1ii opraHoimiB. BuroroBrmena 3
TIacTMacH, 3a0apBlieHa B SICKpaBi KOJLOPH Ta BCTAHOBJICHA Ha
migcTaBky. Posmip mogeni e meHie 50 cm

XJioporiacT

Mogenb AEMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO OyI0BU
XJIOpOIIIaCTa POCIMHHOI KIITUHU. BUTOTOBJIEHA 3 TUIacTMacH,
3a0apBiieHa B SICKpaBi KOJLOPU Ta BCTAHOBIICHA HA TIi/ICTABKY.
Posmip monem ve merme 30 cMm

Mynsoki GpyKTiB

Habip MicTUTh OCHOBHI BHAM (PPYKTIiB, IIO MpEJCTaBICHI B
HaTypaJIbHy BEJIMYWHY, BUTOTOBJICHI 3 IIJJaCTMAach Ta
3a0apBJICHI B IPUPOIHI Koibopu. He MeHie 8 HalilMeHyBaHb

Myiiski OBOUiB

Habip MiCTUTh OCHOBHI BHIM OBOYIB B HaTypallbHy BEIUYHHY,
IO BHUTOTOBJIIEHI 3 IUIaCTMacH Ta 3a0apBieHi B MPHUPOIHI
KoJibopu. He MeH1ie 8 HaliMeHyBaHb




Bynosa crebna

Mogens  neMOHCTpye OymoBy cTeOia B MO3I0BXKHBO-
MOTIEPEYHOMY pPO3pi3i Ha TICTOJOTIYHOMY piBHI Ta HOTO
OCHOBHI KOMIIOHEHTH: TIOKPHMBHI TKaHWHHU (emigepma Ta
npoOKOBUI mIap), Kopa 3 JyOOM, Imap TBIPHUX KIITHH 3
JIEpeBHHOI0. Y TIIeHTpi cTebina po3TallloBaHa CepIEBHHA.
[TpoBimHI TyYKH BH[IUICHI KOJHOPOM: CYJHMHH, CHTOMOJIOHI
TpyOKu ToImIO. Buroromnena 3 miaactmMacu Ta 3abapBiicHa B
npUpoAHi Kobopu. Posmipu Moneni He meHtre 35 x 15 cm

bynosa nucrka

Mogens nemMoHCTpye OymoBy JIMCTKa B TIO37I0BXKHBO-
MOMEPEYHOMY PpO3THHI Ha TICTOJOIIYHOMY piBHI Ta #oro
OCHOBHI KOMIIOHEHTH: €IiJIepMiC 3 MPOJAUXaMH, IyOuacTuil Ta
CTOBITYACTHI Me30(ia, MPOBiIHI Myyku Toulo. Burotosnena 3
lactMacu Ta 3a0apBieHa B MPHUPOAHI Kojiabopu. Posmipu
mojeini He MeHIue 45 x 20 cm

[To310BKH1M PO3TUH KOPEHs

MoJienb 1eMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OYJJOBH KOPEHS
B MOB3JIOBXXKHHOMY PO3THHI Ha TICTOJOTIYHOMY PIBHI, a TaKOXK
OpOBiAHI  MyYKH, KOPEHEeBl BOJOCKM TowlO. Mozenb
BHUT'OTOBJICHA 3 IJIACTMACH Ta 3a0apBJIeHA B MIPUPOIHI KOJIbOPH.
Posmipu mogeni e meHIe 40 x 10 cm

KBiTkM npeacTaBHUKIB Pi3HUX POJUH (SOTYHS, MIIICHUTIS,
KapToILIs, TOPOX)

HalGip cknmagaetbcsi 3 KBITOK sIOMyHI, KapTOIUI, TOPOXYy Ta
nuieHuni.  Mojeni  KBITOK  MaloTh OyTH  po30ipHUMHU.
BuroToBneHni 3 macTmacu, 3a0apBiieHi B PUPOJIHI KOJIBOPU Ta
BCTaHOBJICHI Ha mijgcTaBku. Po3Mipu Mojenel He MeHie 25 cM

XiramizoMoHaIa

Moienb AEMOHCTPY€E 30BHILIHIO 1 BHYTPIIIHIO OYA0BY
"HaumpocTimmx" Ha MPUKIAJIl XJIaMigoMoHau. BurorosieHa 3
IUTACTHKY Ta 3a0apBiieHa B MPUPOAHI Kobopu. Po3mip mozeni
He MeHIe 15 cm

I') Mopeai-amtikauii:
Po3MHOXEHHS BOJIOPOCTI
Mojenp-amikamisi MiCTUTh 9 KapTok, IO JeMOHCTPYIOTh




0COOJIMBOCTI PO3MHOXKEHHSI Ta CTaJil MOIUTY OJHOKIITHHHOT
BOJOPOCTI Ha TMpHUKIaAl XJIaMigoMoHaau. Bcei  kapTku
JJaMiHOBaHI Ta OCHAIIEHI MarHITHUM KPIIUICHHSM

Po3MmHOXEHHS MOXY

Monenb-amikamis MICTUTb 7 KapTOK, IO JEMOHCTPYIOTh
0COOJMBOCTI PO3MHOMKEHHSI 3€JICHHX MOXIB Ha MPHUKIAAL
303yJIMHOTO JIbOHY. Bci KapTku JiamiHOBaHI Ta OCHAaIEH1
MarHiTHUM KPITUICHHSIM

Po3MHOKeHHSs manopoTi

Mopenp-amuikaiis MICTUTh 8 KapTOK, IO JIEMOHCTPYIOTh
eTaly JKUTTEBOTO IUKIY MMANopOTi HA TPHKIIAIl IIATOBHHKA
40JI0BiuOro. Bci kapTku IaMiHOBaHI Ta OCHAIIEHI MarHiTHUM
KPIIUICHHSIM

Po3MHOXEHHSI COCHU

Mopenb-arikaiis MiCTUTh 9 KapTOK, 10 IEMOHCTPYIOTh
0COOJIMBOCTI PO3MHOKEHHS TOJIOHACIHHUX Ha MIPHUKJIAJI COCHU.
Bci kapTky 1amMiHOBaHI Ta OCHAIIEHI MAarHITHUM KPITUICHHSIM

I) Hpunann:

[Tpunan nst 1€MOHCTPYBaHHS BCMOKTYBaHHS BOJU KOPEHEM
CknaaeTbes 31 CKISIHOI OCHOBM Ta TYMOBOTO KOpka. Po3mip
NpuIaay He MEHIIe 25 cM

[Tpunaz st feMOHCTpaIlii BOJHUX BIACTUBOCTEH IPYHTY
KoMmuiekTHICTh Mpuiiay: CKISHUHN IMTIHAD 13 MOAUIKAMH,
MipHUH IUITIHID, JiliKa, GUIBTP, TYMKa

[Mpuan asst BUSIBICHHS TUXAIBHOTO ra3000MiHY y POCIHH
Cri1amaeTbcsi 3 OCHOBH-€MHOCTI, KPHIIKH, CITKH ISl 3pa3Ka,
maHoMmeTpa U-mojiOHOTO 3 TOKKYUKAMU PIBHS, MiJACTaBKU
JUTSL TIpUJIay, TPYOKH CIOMYYHOI Ta INIPHIA JJIs 3aIIOBHEHHS
MaHOMETpa

2.1. I'ep0Oapii, kosaekuii, MikponpenapaTu
A) I'epbapii:

['epbapHi 3pa3ku BHCYIIEHI, HIPUKPIIJIEHI [0 repOapHUX
JUCTKIB Gopmaty A4 Ta MOMILIEHI B CHELialbHI MaKyBaJbHI
kopoOku. KokeH repOapHuil  JHCT  CyNpPOBOJKYETHCS
iH(popMalLli€l0 TPO POAUHHY Ta BUAOBY HaszBH. KimbKicTh
3pa3KiB 3aJIEXKUTh B1Jl KUIBKOCTI POJOBUX Ta BHJIOBUX 3pa3KiB

2-15*%




Ta KUIBKOCTI Y4YHIB Yy KJaci

XKutreBi HopMH KBITKOBUX POCIHH
He menme 10 3pa3kiB

CropoBi  pocnuHM  (BIAAUIM: MOXO-, IUIayHO-, XBOIIE-, 2 - 15%
nanopoTenoaioH1)
He menmie 8 repbapHHX 3pa3KiB
CucremaTrka pocivH. Buii crmopoBi Ta ciM'siHI pOCTUHA 2 -15%
He menme 20 3pa3kiB

Cucrematuka pocivH. Poguaa 6060BuX. 311akoBi 2 -15%
He menme 10 3pa3kiB

CucremaTuka pocivH. PoguHa nimiiHuX 2 -15*
He menme 10 3pa3kiB

Cucrematuka pociuH. Ponrna nacnboHOBHX. XPECTOLBITI. 2 -15*%

CxI1agHOIBITI
He menme 10 3pa3kiB

Cucrematuka pocivH. PoauHa po3ornsiri 2 -15%
He menme 8 3paskiB

CUIbCHKOTOCTIONAPCHKI POCIUHU 2-15*%
He menme 10 3pa3kiB

JlucTsHi nepeBa Ta Ky 2 -15*%
He menme 15 3pa3kiB

b) Mikponpenapatu. boranika:

[Toctiitni  MmikponpenapaTd  BMIIIEHI B CEepeIOBHINA, 2 -15*%

HEpO34YMHHI B BOJl. Mikponpenapaty MOHTYIOTBCS Ha
CTaHJAPTHUX TPEIMETHHX CKENBISIX 3 BUKOPHCTAHHSIM
HAaKpUBHUX CKeEJellb, O03/00JICHI EeTHUKETKOI, Ha SKii
3a3HAYAIOTHCS HA3Ba MpeEMapary YKpPaiHChKOIO Ta JIATUHCHKOIO
MOBaMH Ta WOTO HOMEp 3a MEepeTiKOM. 3pi3h MaKCHMAJIbHO
TOHKI, B OJMH IIap KIITHH, i MAIOTh BCI TAKCOHOMIYHI O3HAKH.
3abapBiieHi CTIHKMMH OapBHHUKAMH, M0 HE TOPYIIYIOTh
CTpyKTypy o00’¢kta.  OO’€KT pO3TAMIOBYETHCA Y IEHTPI
NPEMETHOTO CKJIA.

HabGip wikpompemapaTiB  pO3MIIIyeThCSI B CIEIIaTbHHUX
KOpoOKax 3  ma3amMd Uil TPEJAMETHHX  CKEJelb.
MikponpenapaTd TOCTiiHI 3a TepMiHOM 30epiraHss, 4YiTKi,
sKiCHI (1m030aBJieH] Opyly, CTOPOHHIX O0'€KTIB), MPUIAATHI JUIs




BUBYCHHS 32 JIOTIOMOTOI0 HIKUIBHUX MIKPOCKOTIB 200 JIyTI.
Ckunazn Habopy:

3elIeHI BOJIOPOCTi: BOJIBBOKC, XJIOpEJa, €BIJICHA 3eJICHA,
criporipa, yIoTpHKC;

CTIIOPOTOH 303YJIMHOTO JIbOHY;

COpYC MaropoTi;

TIOTIEPEYHI 3pi3u: MHJIIKA, 3aB's31;

IIHJIOK COCHH;

BHYTpimHS OymoBa: cTe0no, KOpiHb, JIUCTOK; TKAaHWHA
POCIIMHHOTO OpraHi3My: IIpOBiJHA, IIOKpPWBHA, MeXaHIuHa,
(doTOCHHTE3yI0UA

1.1. I'ep6apii, kosaexuii, MogeJi

A) Koaexuii:

['pubu

Konekuiss ¢oro3zoOpakeHb iCTIBHUX Ta OTpyHHUX TIpuOiB,
HAJPYKOBaHMUX Ha IYNKOMY Marepi, KOXeH JUCT Ma€ ACKiIbKa
300pakeHb OAHOTO 3 TPUOIB, CYMPOBOIKYETHCS 1H(MOPMAITIEID
Opo pOIMHHY Ta BHUAOBY Ha3BH, OINWC BHUIJISLAY Ta
pO3MOBCIOKEeHHs. Mae mictutu He MeHIe 2() TUCTIB

b) I'epOapii:

Bomopocti. 'pubu. Jlumaitauku

['epOapHi 3pa3Kku BHCYILIEHI, MNPUKPIIUIEHI [0 TepOapHUX
TucTKiB popmaty A4 Ta TIOMIIIECHI B CHEIiabHI MaKyBaJbHI
kopoOku. KokeH repbapHHMIi JHCT  CyHpPOBOJDKYETHCS
iH(pOpMalLli€l0 PO POAUHHY Ta BUAOBY Ha3Bu. He menme 15
3pa3KiB

B) Moaei:

Mynsoki rpu6iB

HaGip micTuTh OCHOBHI BUIM TPUOIB B HATypaJIbHYy BEITUYHHY,
BUTOTOBJICHI 3 TJIACTMACH Ta 3a0apBlieHi B MPUPOHI KOJIbOPH,
HE MEHIIIe 7 MYJISDKIB IIAITKOBUX TPUOIB

2.1. Mikponpenapartu. I'pudn

2 -15*%

[Tocriitni  MmikpompenapaTH  BMIIIEHI B CEepeIOBHINA,
HEpPO3YMHHI B BOJl. Mikponpenapatd MOHTYIOTbCA Ha
CTAaHJAPTHHUX TPEIMETHHUX CKEeNbLAX 3 BUKOPUCTAHHSIM




HAaKpUBHUX CKeJelb, O03/100JIEHI EeTUKETKOI, Ha SKIi
3a3HAa4Yal0ThCsl Ha3Ba Ipenapary YKpaiHChbKOIO MOBOIO Ta HOTo
HOMEp 3a TepeikoM. 3pi3 MaKCUMAJIbHO TOHKI, B OJIWH IIap
KJIITUH, 1 MaroTh BCl TaKCOHOMIYHI O3HakH. 3abapBieHi
CTIMKMMH OapBHUKAMH, IO HE MOPYIIYIOTh CTPYKTYPY 00’ €KTa.
OO6’€eKT pO3TALIOBYETHCS y LIEHTPI mpeameTHoro ckia. HaOip
MIiKpOIpenapaTiB pO3MIIIY€eThCSI B CHEMiaJbHUX KOpPOOKax 3
na3amu Ui OpeMETHUX cKeselb. MikporpenapaTtd IMOCTiHHI
3a TepMiHOM 30epiraHHs, 4iTKi, sKicHi (To30aBiieHi Opymy,
CTOPOHHIX 00'€KTiB), MPUIATHI AJI1 BUBUEHHS 3a JOMOMOTOIO
MIKUTBHUX MIKPOCKOTIB 200 JIyTI.

Cknan Habopy: IPIKIKI; aKTHHOMILIET; Pi30ITyc; THOHOBUK
(rpu0); neHimmi (OJIaKUTHA [IBLJIB)

IV. Teapunu

1.1. Konexuii

Po3BuTOK KOMax 3 HeMOBHUM InepeTBopeHHsM (CapaHna)
3pa3ku: gl capaHu, cTajali pO3BUTKY JIMYUHKU CapaHH, iMaro
caMKa, iIMaro camMellb, JUCT KallyCTH, MOIIKOJDKEHUN capaHOlo

Po3BuTok Komax 3 moBHUM TniepeTBOpeHHs M (ILloBkompsi)
3pa3ku: AU [IOBKOMpSiAa  IIOBKOBUYHOTO, TYCEHUIIS
HIOBKOTIPSI/Ia [IOBKOBUYHOTO, JsUTeYKa IIOBKOTIPSAA
IIOBKOBUYHOI'O, IMaro camelb, IMaro CcaMKa, IIOBKOBE
BOJIOKHO, IOBKOBA TKAHWMHA, JINCT TYTOBOTO JepeBa

Mopceke 1HO

Bionoriuni 00'eKTH MOPCHKOTO AHA: KOPAIA, MOPCHKI 31pKHA
9 b

pakoBHHH MOJIIOCKIB. He MeHmie 10 00'ekTiB

Kopanu
Jlnist BUB4YEHHST OyJTOBHM KOPAJOBHUX IOJIMIB. Mae MiCTUTH He
MEHIIE 5 BHJIIB KOPAJIiB

PakomomioHi
Jns BuBYeHHS OyJJOBM YWIEHHCTOHOTHX. Mae MicTHTH
HATypaJbHi 00'€KTH: paK piuYKOBHA, Kpad, KpeBETKa

MopcbKa 3ipka
Jly1st BUBUEHHS IPEICTAaBHUKIB KJ1acy 0e3XpeOeTHHUX - TUII
TOJKOIIKIpi. Mae MICTUTH HaTypaJbHUK 00'€KT: MOPCHKA 3ipKa

Uepemnaiku MOJIOCKIB




UYepenaniku 1BOCTYJIKOBUX 1 Y€PEBOHOTHX MOJIOCKIB PI3HUX
BU/IB

Pi3HOMaHITHICTS mip's

3pa3ku BCiX OCHOBHMX THIIIB Hip'sd. 3pa3Ku po3MillieH] Ha
OKPEMHUX IUIAaHIIETHUX JINCTaX (HE MEHIle 3 JHUCTKIB), B
KOpoOI1i

PizHOMaHITHICTH KOMax
3pa3ku pi3HUX BUIIB KOMaX

[TaBykomoi6H1
3pa3ku BUJIIB MaBYKIB Ta MaBYKOMOIIOHIX

1.2. BoJiori npenapartu a00 npenapaTv B Npo30poMy
IUIACTHKY

Koyken npemnapaT po3MillieHO y IJIACTUKOBIM MPO30pi EMHOCTI
13 pLAMHOIO, IO KOHCEPBYE, 200 y MPO30POMY TUIACTHUKY .
Hepeina

JleMoHCTpYy€ 30BHIIIHIO OyI0BY HEpeinu

bes3ybka
JleMoHCTpYy€E 30BHINIHIO Oy/10BY 6€33y0KH

Po3BuTOK KicTKOBOT prbu
JleMOHCTpY€ pO3BHTOK KiCTKOBOT pUOH

BuyTpimns 6ynoBa sxabu
MicTuTh 1MO3HaYEHHS OPTaHiB TiIa TBapuHU. [leMOHCTpy€E
30BHIIIHIO 1 BHYTPIIIHIO OYA0BY ka0

Tpuron
JleMoHCTpy€ 30BHIIIHIO OyI0BY TPUTOHA

TTamrox
JleMOHCTpYy€E 30BHIIIHIO OyI0BY MaIlOKa

Po3BUTOK KypKu
JeMOHCTpy€ PO3BUTOK KYPKH

Smripka
JleMoHCTpy€ 30BHILIHIO OYIOBY SIIIPKU

[Tapasutnuni yepBu. Ackapuau (camka, caMelp)
JleMOHCTpYy€ 30BHIIIHIO OYI0BY CAMKH Ta CaMIlsl aCKapHIN

Meny3sa
JleMoHCTpy€e 30BHIIIHIO OYI0BY Mey3u

Byx




JleMoHCTpYy€E 30BHINIHIO OyIOBY 3Mili Ha IPUKJIai ByKa

[TaBykonoioHi
JlemoHCTpYy€e 30BHIIIHIO Oy10BY OTpYHHUX BH/IIB [1aBYKIB Ha
NPUKJIA/Il KapakypTa abo TapaHTyJja

CxoprtioH
JleMOoHCTpy€ 30BHIIIHIO OyI0BY CKOpIiOHA

1.3. O0'emui MoaeJai

Knituna TBapuHHa

JleMOHCTpy€ 30BHINIHIO Ta BHYTPIIIHIO OyIOBY TBapHUHHOL
KIIITUHM Ta ii opranoigu. BurotopneHa 3 riactMacu, OpraHoinu
KJIITUHA 3a0apBlieHI B sICKpaBi KoJhOpH. BcTaHoBiieHa Ha
migcTaBky. Po3mip Mojeni He MeHie 45 cm

Iady3opis Tydenpka

36inpmiena 'y 1000 paziB mogmens iH(Y30pii Tyerbku, Mo
JIeMOHCTpYye 1 OynoBy. Buroropnena 3 mactmacu, 3a0apBieHa
B TPUPOJIHI KOJBOPH Ta BCTAHOBJIEHA Ha MiJCTaBKy. Po3Mipu
MOJIEJIl HE MEHIIIE 25 cM

Impa

JleMOHCTpy€e  30BHIIIHIO  Ta BHYTPIIIHIO  OYyJOBY
NPICHOBOAHOTO moitina - Tigpu. CKIaJaeTbesi 3 IBOX YACTHH:
NOB3JIOBXHBOTO ~ PO3THHY  JIOPOCIOTO  OpraHisaMy  Ta
30UIpIIEHOTO  ()parMeHTy YacTHHM Tijda. BwuroromineHa 3
IlacTMacH, 3abapBiieHa B MPUPOJHI KOJHOPH Ta BCTAHOBJICHA
Ha migcraBku. Po3mip moaeni He MeHe 30 cM

JlaHIe THUK

JleMOHCTpy€ 30BHINIHIO ¥ BHYTPINIHIO OyJOBY JIAHIIETHUKA Ha
MO3/I0B)KHROMY PO3pi3i: HABKOJIO- 390pOBY MOPOKHUHY, XOPAY,
HEpBOBY TpYOKy, TEpeapoTOBYy KKy, 350pOBi IIUIHHH,
KUIIKIBHUK,  QHAJIbHUWA  OTBiIp,  XBOCTOBUU  IJIaBHUK.
BuroroBnena 3 miactMacu Ta 3a0apBlieHa B SICKPaBi KOJIBOPH.
Posmipu moaen He merme 50 cMm

be3szyOka

JleMOHCTpy€ 30BHIIIHIO 1 BHYTPILIHIO Oy/I0BY ABOCTYJIKOBOI'O
MoJItocKa - 0e33y0ku. Burorosiena 3 mactmacu, 3abapBiieHa B
IOPUPOHI ACKPaBi Kosbopu. Po3amipu Mozeni He MeHIIe 50
cM




Jo1oBuii ueps sk

JleMOHCTpy€ 30BHIIIHIO 1 BHYTPILIHIO OYIOBY KUTHYacTOTO
YyepB' siKa Ha MPUKJIIA/Ii JOIIOBOTO YepB sika. BurorosneHa 3
r1acTMacu, 3abapBieHa B sICKpaBi MPHUPOAHI KoJabopu. Po3mipu
Mozeni He Menie 50 cm

Mo30ok xpebeTHUX TBapuH

HaGip ckmamaetbest 3 5 mopaeneld MO3Ky XpeOeTHMX Ta S
MiJICTABOK  IIACTMACOBHX. Mictuth  MoAeni  MO3KY
IPEJICTAaBHUKIB I'ITH TPy XpeOETHUX TBAPHH: KOCTUCTUX PHO,
36MHOBO/IHUX, TUIa3yHIB, MTaxiB, ccaBiiB. MoJieni BUTOTOBIIEH]
3 INIACTMAacH, BCTAaHOBJIEHI Ha MIACTAaBKU. Pi3Hl BIaauM
TOJIOBHOTO MO3KY Ha MOJIEJISIX BHJIUICHI PI3HUMHM KOJIbOpaMHU

Ckenet pubu

Mogenb siBisie cO00I0 NMPUPOAHUN OCTEOJOTIYHHM MaTepial.
Ckener  3MOHTOBaHMM 3  ypaxXyBaHHSIM  BIJITBOPEHHS
OPUPOAHOTO TMIOJIOKEHHS TUIa TBApUHM Ta  3aXUIICHUH
MPO30pUM TUTACTUKOBUM KOBMakoM. Po3mip moneni He MeHIe
25 cm

Ckenetu XOpAOBUX

Mogeni SBIAIOTH COO0I0 MPUPOIHUI OCTEOJOTIUHUI MaTepial.
Ckenery 3MOHTOBaHI 3 ypaxyBaHHSM BiATBOPEHHS IPUPOTHOTO
MOJIOKEHHS Ti1a TBAPHH Ta 3aXHILIEHI MPO30PHM IJIACTUKOBUM
KOBITAKOM

Ckener xabu
Po3mip Mozeni He MeHIe 25 cM

Ckerner roryoa
Posmip monem He merme 30 cMm

Ckener kpost
Po3mipu Mojeni He MeHIe 45 cM

1.4. Bapeabedni moaeti

BurorosineHi 3 TUCTOBOrO TEPMOILIACTUKY 3 TIIHUOMHOIO
pensedy 1o 3 cMm.

300pakeHHs 3a0apBiIeHO B IPUPOAHI KOJIbOpHU. Po3mipu
mozeni He Menie 60 x 40 cm

bynosa siug nraxa
Mojienb 1IeMOHCTPY€E BHYTPILIHIO OYAOBY SISl mTaxa




BHyTpimiHs Ta 30BHINIHSA OyZ0Ba JI0IIOBOTO YEPB’sIKa

Mopnenp AeMOHCTpye BHYTPIIIHIO Ta 30BHIIIHIO OyAOBY
KIJTbUAaCTHX UEpB'SKIB HAa TPUKIAAI JOMIOBOTO YepB sKa:
KPOBOHOCHY, HEPBOBY, IHXallbHy, TpPaBHY Ta CEYOCTaTEBY
CUCTEMH

BuyTpimns 6ynoBa pubu
Mosenb 1eMOHCTPY€ 30BHILIHIO Ta BHYTPILIHIO Oy10BY prOuU
Ha MPHUKJIAJL Kapacs

BuyTpimnHs 6ygoBa ciaumaka
Mopnenb 1eMOHCTPY€ 30BHIILITHIO Ta BHYTPIIIHIO Oy/T0BY
YepEBOHOTUX HA MPHUKIA/I CITUMaKa

BuyTpimns 6ynoBa sxabu
Mopenb 1eMOHCTpPY€E 30BHIIMIHIO Ta BHYTPINITHIO OyIOBY kaOu:
JIMXaJIbHY, KPOBOHOCHY, TPABHY Ta CEYOCTATEBY CUCTEMHU

BryTpimas OynoBa xpyiia

Moienb AEMOHCTPYE 30BHIIIHIO TA BHYTPILIHIO OyIOBY XpyIIa:
KPOBOHOCHY, HEPBOBY, TPaBHY, ANXaIbHY, BUIUIbHY Ta CTATEBY
CHUCTEMH

BuyTpimas 6y0Ba Aiipku

Moienb JeMOHCTpPYE 30BHIIIHIO Ta BHYTPIIIHIO OYI0BY
SIIPKA: KPOBOHOCHY, HEPBOBY, TPaBHY, TUXaJIbHY, BUIUIbHY
Ta CTaTEeBY CUCTEMU

BuyTpimas 6yaosa nraxa

Mojens AEMOHCTPY€E 30BHINIHIO Ta BHYTPIIIHIO OyJO0BY NTaxa
Ha MPUKJIAJI roiay0a: KpOBOHOCHY, HEPBOBY, TPaBHY, IUXAJIbHY,
BUIUIBHY Ta CTATEBY CHCTEMH

BuyTpimmns 6ynoBa Kposst
Mopaenb AeMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyAOBY KPOJIS:
KPOBOHOCHY, TPaBHY, AUXaJIbHY, BUJIUIbHY TA CTaTEBY CUCTEMHU

BuyTtpimns 6ygoBa cobaku

Mojenb JEMOHCTPYE 30BHIIIHIO Ta BHYTpIIIHIO OyJIOBY
co0aKku:  HEPBOBY, IMXaJbHY, KPOBOHOCHY, TpaBHY,
CEUOCTaTeBY CUCTEMHU

EMOpionanbHuii pO3BUTOK TBApUHH
Mogenb IeMOHCTPYE BCi CTaaii PO3BUTKY eMOpioHa TBapUHHU

2.1. Mikponpenapatu. 300J10rist

2-15*%




[Tocriitni  mikpompemapaT#  BMIIIEHI B CEepeIOBHINA,
HEpPO3YMHHI B BOJl. MikponpenapaTd MOHTYIOTbCA Ha
CTaHJAPTHUX TPEIMETHUX CKEeNbLIAX 3 BUKOPUCTAHHSIM
HAaKPUBHUX CKeNellb, O03700JeHI eTUKEeTKOW, Ha SKii
3a3HAYarOThCA Ha3Ba MpENapaTry JIATHHCHKOIO Ta YKPaiHCHKOIO
MOBaMH Ta MOro HOMEp 3a MEepeNiKoM. 3pi3M MaKCHUMAalbHO
TOHKI, B OJIMH IIap KIITHH, i MAIOTh BCI TAKCOHOMIYHI O3HAKH.
3abapBieHi CTIHKUMU OapBHMKaMM, IO HE HOPYUIYIOTh
CTPYKTYpy 00’ekta. OO’€KT pO3TAlIOBYETHCS Y IEHTPI
npeaMeTHoro ckia. Habip MikpompemnapaTiB po3MIIIYEThCS B
CHemiaTbHUX KOpOOKax 3 Ma3aMu JUIsl TMPEIMETHUX CKeJNelb.
MikpomnpenapaTtd TMOCTiiHI 3a TepMiHOM 30epiraHHs, YiTKi,
sKicHI (T030aBiieHi Opyay, CTOPOHHIX OO'€KTIB), MpUIATHI IS
BHUBUYEHHS 32 JOMOMOTOI0 IIKITFHUX MIKPOCKOIIB 200 JTIy.
Cxknax HaOopy: rifpa (3arajgbHa CTPYKTypa); pOTOBUH amapar
riapu; TiaHapis (KUIIKIBHUK); ackapuaa (kiHo4a 0COOMHA);
ackapuaa (pO3THH KIHOYHMX CTATEBHX OPTaHiB); CUCYH
ATOHCHKUH (KOIYJISIIIisI Tapy); KiHIIBKA O>KOJIN; KiHIIIBKa
MYXH; KPUJIO OJ1K0H; O/1K0a (KaJIo 1 MIIIEYOK 3 OTPYTOX0);
KPHJIO KOMapa; KPUJIO METEJIMKA; KPOB JKaOU; SHICKIII THHH
»Kabu; Iepo nraxa

V. JIrooguna

1.1. Mogeuni

A) O0'emni moaeui:

Ckener MoauHA

Mogenb neMOHCTpye ©0a30BUH KICTKOBHHA OMOPHO-PYXOBUH
anapar JgoAvHU. KiHIIBKM KpIIUIATbCS Ha THYYKIH OCHOBI.
BuroroBnena 3i crnemialbHOTO IUIACTHKY, IO TOYHO IMITYy€
KICTKOBY TKaHHHY, Ma€ TMPUPOJHI KOJbOpH, HA CTOSKY,
po3bipHa. Bucora ckenera 170 cm

UYepen aroauHu

Monenb feMoHCTpy€e OyIOBY Uepera JIIOUHH 1 € po30ipHOIO.
BepxHs moyioBuHA uepena Bix'eAHyeThesa. HkHs menena
3'€JHaHA 3 MOJICIUTIO PYXOMHUM IMPYXHUHHUM KPIILJICHHSIM.
BuroToBiena 3 IiacTuky, 1o TOYHO IMITY€ KICTKOBY TKaHUHY
Ta MPUPOIHE 3a0apBIICHHs, B HATYPAJIbHY BEJIMUUHY




XpeOi TroauHA

Mogens 1eMoHCTpy€e OymoBY XpeOiiB JroauHu. BurorosneHa 3
IUTACTUKY Ta 3a0apBiieHa B HATypanbHUH Komip. CKiIamgaeTses 3
7 pi3Hux tumiB xpeOiiB. Po3mip Mozeni He MeHIe 35 cMm

CyrnoOu nroaunu (pi3Hi TUIIN)

Habip MicTUTh OCHOBHI BHJAU CYIJI00IB JIIOJWHU: KYJIBLIIOBUH;
KOJIIHHUM; TIIJICYOBHM; JIKTROBUH. Momeni — pyxomi s
neMoHcTpanii  QyHKIIOHAIBHUX  pyXiB. BurortoBieni 3
IUTACTUKY, IO TOYHO IMITY€ KICTKOBY TKaHHMHY, MacliTtad He
MeHie 1:2

Bbynoga 3y0a nroauHn

Monenb po30ipHa, AeMOHCTPY€E BETUKUI KyTHIN 3y0 JIOIMHH,
0 TOB3JOBXHIM PO3THHOM JUIATBCA HAa JIBI YaCTHUHH.
[IpupogHuMU  KOJIBOpAaMH  BHUJAUIEHI  BCl  CTPYKTYpHI
KOMITOHEHTH 3y0a. BuroTtoBiena 3 miactuky, 3abapBiieHa B
HOPUPOIHI KOJBOPH, Ha MifcTaBli. Macmrab Mojesni He MeHIIe
1:5

BepxHs Ta HUOKHS 1eneny JoauHy. ['iriena 3y0iB

Mopeni BEepXHIX Ta HWXKHIX PSAIB 3yO0iB (Ienenu) KpiruisiThCs
Ha THYYKOMY METaJeBOMY 3'€lHaHHI 1 JalThb 3MOTYy
03HAWOMUTH Y4YHIB 3 OyaoBOw0 mienen Ta siceH. [[o momeni
TONAa€ThCsl 3yOHA TIMITKa, 3a JIOMIOMOTOI0 SIKOT MOJKHA
JIEMOHCTPYBAaTH TMPaBWIbHY TEXHIKY JOTJIAMY 3a 3y0amu 1
POTOBOIO MOPOKHUHOIO. BUroToBIIEHa 3 MIaCTUKY, 3a0apBiIeHa
B MIPUPOJIHI KOJHOPH Ta 301IbIIIEHa B MacTabl He MeHIe 1:3

["0s10BHMIT MO30K JIFOJUHA

Mopenb € po30ipHOI, CKIAAAEThCS 3 TPhOX YACTHUH 1
MiJCTaBKH, JEMOHCTPYE 30BHINIHIO Ta BHYTPIMIHIO OyIOBY
MO3KY JIOJUHU (CepeaHili MO30K, MPOMIXHUK MO30K, MICT,
M03040K). HepBoBi myuku BuaijeHi Koib0poM. Burorosiena 3
IUTACTUKY Ta 3a0apBiieHa B MPHUPOJIHI KOJIBOPU, B HATYpaJIbHY
BEIMUUHY

Byxo monnaun

Monens € po30ipHOI, JEMOHCTPYE 30BHIIIHE, CEPEIHE Ta
BHYTPIIIHE BYXO 3 OKPEMHMH CIYXOBUMH KICTOYKaMH,
7a0ipyHT 31 CTpPEeMiHIIEM, CIYXOBHM Ta BECTHOYISIpPHUM




HepBaMu. BuroTosiena 3 miuactuky Ta 3adapBieHa B MPUPOIHI
KOJBOPH, MacITad He MEeHIIe Hix 1:5

Oko nroauHu

Mogens € po30ipHOI0, AEMOHCTpYye OYyIOBY OKa JIFOJAMHU:
CyJIMHHY OOOJIOHKY, CITKIBKY, pailly’kHy 00OJIOHKY, 31HHIIIO Ta
KPHUILUTAJIUK, CKIOBUAHE TiJ0, 30pOBHI HepB. BuroromieHa 3
IUTACTUKY, 3a0apBieHa B MPHUPOAHI KOJIbOPH, HA IiJCTaBLI.
Po3mip moneni He mentie 10 cm

['oprans nroauHM

Mopenbs po30ipHa, Ja€e 3MOry JEMOHCTPYBaTH TOYaTKOBI
BIJUIUIM TPAaBHOI Ta AMXAIbHOI CHCTEM: TOPTaHb, MiM'SI3UKOBY
KICTKYy, Tpaxero, 3B'sI3KH, M'S3U, CYJIWHU, HEPBOBI 3aKiHUCHHSI,
HIUTOBUIHY 3aJI03y. BUTOTOBIIEHA 3 TUIACTHKY, 3a0apBlieHa B
SICKpaBl MPUPOJHI KOJBOPH, HA MmijacTaBIi. Po3Mip Mozeni He
MeHie 30 cM

HocornoTka mouan

Mogens J1IeMOHCTpPY€e OyZ0BY HOCOTJIOTKHU JIFOIMHU B
caritTaJlbHOMY po3pi3i. Burotoiiena 3 miactuky, 3abapBiieHa B
SCKpaBl MPHUPOIHI KOJIBOPH, Ha MmifcTaBli. Po3mip Mozeni e
MeHe 20 cM

Jlereni mroauHU

Mogens po30ipHa, JEMOHCTpYE OYIOBY JIET€Hb JIFOJIUHU:
OpoHXianbHE JepeBO, OPOHXIONM 1 aTHBEOH, JICTSHEBI apTepii,
JiereHeBi BeHW, HEepBHU 1 JiMdaTHUHI CyAUHH, JeTeHEeBa MIeBpa.
BuroroBnena 3 muacTuky, 3a0apBiieHa B SICKpaBi NPUPOJHI
KOJBOPH, Ha TUIAHIIETI-MiACTaBIll. Po3Mipu Mojei HE MEHIIe
30x40 x 10 cm

Cepue mr01uHu

Mouens po30ipHA, AETATBLHO IEMOHCTPYE aHATOMIIO CepIld i3
IUTYHOYKaMH, 3 TepeAcepasMu, BeHamMu i aoptoro. [lepemnHs
ctinka 3HiMHa. KopoHapHi apTepii i BeHH MMO3HAYeHI KOJIBOPOM.
BuroroBnena 3 miacTuky, 3a0apBieHa B SCKpaBi MPHUPOJIHI
KOJIbOPH, Ha TijacTaBii. Po3Mipu mojerm He meHIre 10 cm

[IInyHOK nroauHA
Mopens € po30ipHOIO, JAEMOHCTPYE aAHATOMIIO IUIYHKA




JTOAWHU: OYyJOBY NLTYHKOBHX M $I3iB, BCl IIApH IUTYHKOBOI
CTIHKH, penbed 3MOPIIOK CIU30BOI OOOJIOHKH, CYAMHH, a
TaKOX MiCIle TIOEJHAHHS CTPAaBOXOAY Ta C(iHKTEepa MUTYHKA.
BuroroBiena 3 miactuky Ta 3abapBieHa B SICKpaBl MPHUPOJHI
kobopu. Po3mipu monerm He merie 25 x 20 x 10 cm

Hupka mronnau

Mogenb AEMOHCTpYE aHATOMII0 HHUPKHU JIFOJUHU: MO3KOBY
PEUOBMHY HUPKH 1 HHUPKOBI MHUCKH, HAJHUPHUK, HHUPKOBI 1
HAJHUPKOBI Cy/IMHU, BEPXHIN BIIPI30K ceuoBo1y. Burotopnena
3 IUIACTHKY, 3a0apBiieHa B SICKpaBl NPUPOJAHI KOJIbOPH, Ha
nigcrasii. Po3mip moneni He meHie 20 cM

[leuinka arOaUHI

Monens JIEMOHCTpY€E aHATOMIIO [IEYIHKA JIIOJNHU.
BuroroBnena 3 miactuky, 3abapBiieHa B SCKpaBi MPHPOJHI
KOJIbOpH, Ha TiacTaBiii. Po3mip moneni He merme 20 cm

Topc nmoaunu

Po30ipHa mMomens BUTOTOBJIEHA 3 IUIACTMAcH Ta 3abapBiieHa B
NpUPOAHI KOJIBOpU. MoJens JAEMOHCTPYE TOPC JIOAWHHU 3
PO3KpUTOIO TPYAWHOIO, IO MICTHUTh Ceplie, JIETeHI, BIJTILITH
TPaBHOI CHCTEMH, TMEYIHKY, HHUPKH, a TaKOX JEMOHCTPYE
cariTalbHUN pPoO3pi3 ToJIOBU. BUTOTOBIEHA 3 TUIACTUKY Ta
3abapBiieHa B SICKpaBi NPUPOAHI KOJIbOpH. Bucora mozeni He
MeHIIe 85 cM

b) Bapeanedpni monei:

['onora moauau. CaritTaJbHHUIA po3pi3

Moenb IEMOHCTPYE TOJIOBY JIIOAMHU B CariTaJbHOMY PO3pisi,
0 JO03BOJISIE  YYHSAM O3HAMOMHUTHCH 3 11 BHYTPIIIHBOIO
AHATOMIYHOIO OYJOBOI: YEpPErmHOK KOPOOKOI, HOCOBOIO
MOPOKHUHOIO, raifMopoBUMHU Mazyxamu, POTOBOIO
MOPOXXHUHOIO, MUHHUM BiJIiJIoM XpeOTa Tomo. BurorosneHa
3 JINCTOBOTO TEPMOIUIACTY 3 TIUOMHOIO peibedy 10 3 cM.
300pakeHHs1 3a0apBiICHO B NPUPOAHI KOJIBOPH. Po3mipu
moxeini He mente 30 x 20 cMm

BynoBa ciuHHOTO MO3KY JIFOIMHU
Mogens aeMoHCTpye OyIOBY CIIMHHOTO MO3KY, IO JIO3BOJISE
VYHSIM O3HAHOMHUTHUCH 13 30BHINIHBOID  Ta BHYTPINIHBOIO




AQHATOMIYHOIO OyIOBOIO 1 CTPYKTYpPOIO CHHHHOTO MO3KY
JTIOAVHA. BUTOTOBIIEHA 3 TUCTOBOTO TEPMOILIACTY 3 TIIMOUHOIO
penbedpy 1m0 3 cm. 300pakeHHS 3a0apBJICHO B TMPHUPOJIHI
koapopu. Posmipu moneni He merie 60 x 40 cm

bynoBa nuryHka moauHu

Moienb 1eMOHCTPY€ IUTYHOK JIFOJMHH Y PO3pi3i, 10 J03BOJISIE
VYHSIM O3HAHOMHTHCH 13 30BHINIHBOIO Ta BHYTPIIIHHOIO
aHaTOMIYHOIO OYyJOBOIO OpraHy. BuUroToBjie€Ha 3 JIHCTOBOTO
TEPMOIUIACTY 3 TIMOWHOIO penbedy 10 3 cM. 300pakeHHS
3a0apBiIeHO B MPUPOJHI KOJIbOpH. Po3Mipu Mozeni He MeHIle
60 x 40 cm

Bynosa oka oauHu

Mogens IEMOHCTpYE OKO JIIOAWHH, MO JIO3BOJISIE YYHSIM
03HAWOMMTHUCH 13 30BHILIHBOIO Ta BHYTPIIIHHOIO aHATOMIYHOIO
OymoBOrO opraHa. BHUTOTOBJIEHa 3 JHCTOBOTO TEPMOILIACTY 3
rmbuHow penbedy 10 3 cm. 300paxkeHHS 3a0apBicHE B
npupoiHi KobopH. Po3mipu moseni He meHie 60 x 40 cm

BbynoBa ne4iHku JIF0AUHA

Mogens neMOHCTpYe OyIOBY TEUIHKH JIOAMHH, IO JTO3BOJISE
VYHSIM O3HAMOMHUTHCH 13 30BHIIIHBOIO Ta BHYTPIIIHBOIO
aHATOMIYHOIO Oy/OBOIO OpraHa. BuroroBieHa 3 JIHCTOBOTO
TEepMOIIacTy 3 TNIMOMHOIO penbedy 1m0 3 cMm. 300pakeHHsS
3a0apBieHe B MPUPOJHI KOJIOpH. Po3Mipu Momeni He MEHIle
30x20 cm

Bynosa Byxa jroauHu

Monens IEMOHCTPY€E BYXO JIOJAMHUA Yy PO3pi3i, IO JO3BOJISE
YYHSIM O3HAaHOMHUTHUCH 13 HOTrO 30BHINIHBOIO Ta BHYTPILIIHHOIO
AHATOMIYHOIO OyZ0BOIO: BYIIHOIO PaKOBUHOK, 30BHIIIHIM
CIIyXOBHUM TIPOXOJIOM, OapabaHHOI0 MEPETUHKOK, MOJIOTOYKOM,
KOBAJICJIKOM, CTpEeMiHIeM, €BCTaxi€BOI TPyOO, 3aBUTKOIO.
Burorosnena 3 JIMCTOBOTO TEPMOIUIACTY 3 TIMOUHOK perbedy
no 3 cm. 300pakeHHs 3a0apBIEHO B MPHPOIHI KOJIBOPH.
Posmipu moneni ve merme 60 x 40 cm

BynoBa mikipu o 1uHI
Mojens IEMOHCTPY€ WIKIpYy JIFOJUHHU y PO3pi3i, MO JT03BOJISE
VYHSIM O3HAHOMHUTHUCH 3 aHATOMIYHOK OYJOBOIO IIKIpH Ta




CTPYKTYpOIO 1 BHYTpIIIHIX MIapiB: BOJOCCSAM, KOPIHHSIM
BOJIOCCSI, TIOTOBUMH Ta CaJlbHUMH 3a03aMH, KPOBOHOCHHMH
CyAuHaMH. BwurortoBiena 3 JHMCTOBOrO TepMOIUIACTY 3
rmbuHo0 penbedy 10 3 cm. 300paxkeHHs 3al0apBiieHe B
npupoaHi Kobopu. Posmipu Moneni He mentre 60 x 40 cm

Bbynoa cepus qroaunu

Mopenb IEMOHCTPYE ceplie JIOIUHUA B PO3pi3i, IO J03BOJISIE
YUHSAM  O3HAHOMHUTHCH 3 aHATOMIYHOIO OyZOBOIO Oprasa.
BuroTtosiena 3 1MCTOBOTO TEPMOIUIACTY 3 TVIMOWHOIO pelnbedy
no 3 cMm. 300pakeHHs 3a0apBICHO B MPHPOJHI KOJIBOPH.
Po3mipu mozeini He meHie 60 x 40 cm

BynoBa nereHiB o 1uHHI

Mopenb 1eMOHCTPYE AUXATbHY CUCTEMY JIFOJAUHH Y PO3pi3i, 110
JIO3BOJISIE YYHSM O3HAWOMMUTUCH 3 aHATOMIYHOIO OyJI0BOIO
JIETEHIB Ta ajibBeOJ. BUTOTOBJIEHA 3 JIMCTOBOTO TEPMOILIACTY 3
rbuHo0 penbedy 10 3 cMm. 300pakeHHs 3a0apBieHE B
npupoiHi KobopH. Po3mipu moseni He meHie 60 x 40 cm

BynoBa TpaBHOI CUCTEMH JFOUHH

Mognenb AEMOHCTpye TpaBHY CHUCTEMY JIIOJMHU: POTOBA
NOPOXXHHMHA, CTPaBOXiJ, NUIYHOK, II€4iHKa 3 JKOBUYHUM
MIXypOM, TOHKMA Ta TOBCTUM KWINKIBHUKH. Burortoriena 3
JUCTOBOTO TEPMOIUIACTY 3 TIAUOMHOIO penbedy a0 3 cM.
3o00pakeHHs 3a0apBiieHe B IPUPOAHI KOIbOpHU. Po3Mipu Mojaerni
He MeHuIe 60 x 40 cm

EMOpioHanbsHMIA pO3BUTOK JIFOIMHH

Mopnens 1eMOHCTPY€E BCi CTaii pO3BUTKY eMOpiOHA JIFOJIHMHU.
Burorosnena 3 JIMCTOBOTO TEPMOIUIACTY 3 TIMOWHOK perbedy
no0 3 cm. 300pakeHHs 3a0apBIEHO B MPHPOIHI KOJIBOPH.
Posmipu moneni ve merme 60 x 40 cm

UYonoBidi Ta kiHOYi cTaTeBl opranu. CaritTalbHUN po3pi3
Mopnenb JeMOHCTpye aHaTOMiuHy OyJIOBYy 4OJIOBiYOi Ta
KIHOUOI  CTAaTEeBUX CHUCTEM B  CariTalbHOMY  pO3pi3i.
Burorosnena 3 JIMCTOBOTO TEPMOIUIACTY 3 TIMOWHOK perbedy
no 3 cm. 3o00paxeHHs 3a0apBiieHE B MPHPOIHI KOJIBOPH.
Posmipu monem He merme 60 x 40 cm




B) lIpunanu:

Metponom

MetpoHom OaraToyHKIIOHATEHAN €JIeKTPOHHUM
BUKOPHCTOBYETHCS IIiJ] Yac MPOBEJCHHS JIEMOHCTpaliiHUX
JOCHTIZIIB OO CIIOCTEPEKEHHS Ta PETyJIOBAHHS YacTOTH
TakTiB y OlojoriyHux o0O0'€KTiB, BiIpaxyBaHHS TOYHHX
npoMixKiB dacy. [Ipuman mpaiioe B TppOX pekuMax. TexHiuHi
XapaKTEePUCTHKH METpPOHOMa 0araTo()yHKIIOHAIEHOTO
€IEKTPOHHOTO: | pexuM - CEeKyHIOMIp 31 3BYKOBOIO
IHAVKAIIEI0 1HTepBAJiB Yacy, 2 peXUM - METPOHOM, 3 PeXUM
- TaiiMep, MICls 3aKiHYEHHS DPaxyHKY IIOJIA€ThCS 3BYKOBHI
CHTHAJ

Kamepron
IIpunan MeraneBuii, reHEepy€e 3ByKOBY XBWJIKO IIEBHOI YaCTOTH,
BCTAaHOBJICHUH Ha JIepeB’sSIHUM PE30HYIOUUH SIIUK

CanTumetp
Crtpiuka BUMIpIOBAJIbHA 13 CAHTUMETPOBUMH TIOIITTKAMH,
noBxuHa 1 M

Tepesu 3 Bakkamu Ta Mizirpamamu (110 200 r)

Tepesu 3aCTOCOBYIOThCS JUIs 3BAXKYBAHHS CUIYYUX Ta THIIAX
pedoBuH. ["TabaputHi po3mMipu Tepe3iB He MeHIe 25 X 10 x 5
CM.

Cxknan Habopy BaxkiB Ta mimirpam: 50r—1; 20r—2; 10T
-1, 5r-1; 2r-2; 1r-1; 500mMr—1; 200 wmr-2;
100 mMr—1; 50mMr—1; 20mr—2; 10mr-—1

Poctomip

PocTomip HacTIHHUHN 1711 BUMIPY 3pOCTY JIFOJIMHU B TTOJIOKEHHI1
cTosun. PocTomip yCTaHOBIIOETHCSA HA OyAb-SKYy BEPTUKAIbHY
MOBEPXHIO. POCTOMIp CKIala€eThesi 3 BEPTUKAIBHOI METaNeBOT
CTIMKH, sKa KpIMUTbCA Ha CTIHKY Ha (DiKCOBaHii BHCOTI 3a
JIOTIOMOTOK0 ~ JIBOX ~ KpoHIITeHHiB. Ha criiimi  pyXiauBo
BCTaHOBJICHUH piBeHb A BUMIipY pocTy. CTaHTapTHO IIKajia
MOJIUIOK POCTOMIpa MMOYMHAETHCS BiJl OJTHOTO METPA

Tepe3u enexTpoHHi
Jns Bu3HaueHHs Baru (y TOMY YHMCII YHCTOI) T Ta PiAMH.
Tounicte BuMiproBanHs — 0,01 r. Pimkokpucraniuauii eKpaH,




ABTOMATHYHE BMUKaHHS Ta BUMHUKaHHSA. JKUBJICHHS — BIJ
Mepeki Ta/abo aBTOHOMHE

Tonomerp

Jis BuMipy THCKY KpoBi 3a MeTozioM KoportkoBa. CtannaptHa
HEIJIOHOBa MaHXeTa po3MipoM He MeHme 25 - 35 cm.
OcHaieHuii MAaHOMETPOM

donennockon
JI1s1 MOHITOPUHTY apTepialIbHOTO THCKY

I'oguaHuky micouni (Hao6ip 1 xB., 2 XB., 5 XB.)
I'ogMHHUKH I1ICOYHI, BUTOTOBJIEH] 31 CKJIa Ta OCHAILEH]
IUIACTUKOBOIO IT1CTaBKOIO.

Cxutan HaOOpy: TOAMHHUK MicoyHMiA | XBunuHa - 1;
TOJVHHUK ITICOYHHUH 2 XBUIMHH — 1;

TOVHHUK ITICOYHUI 5 XBHINH - 1

[Tpunan ns nopiBasHASA BMicTy CO, 'y MOBITPI, 110
BJIUXAETHCS 1 BUIUXAETHCS

Jns nemoHCTpalii 301IbIIeHHsT KUTBKOCTI BYTJIEKHCIIOTO Ta3y y
MOBITPI, M0 BUAMXAETHCS, B TMOPIBHSIHHI 13 TOBITPSAM, IO
BIIXAETHCS

KoMIUIeKTHICTB:

npoOipka — 2;

npoOKa TyMOBa 3 JIBOMa OTBOPaMH — 2;

[IUTAHT 13 TPIKHUKOM 1 MYHIIITYKOM — 1;

[ITaTUB-ITiACTaBKa — |

2.1. MikponpenapaTtu. AHaToOMist

[Tocriitni  mikpompenapaT#  BMIIIEHI B CepeIOBHINA,
HEpPO3YMHHI Yy BoJi. MiKpompenapaTd MOHTYIOTbCS Ha
CTaHMAPTHUX TPEIMETHHX CKENBISIX 3 BUKOPHCTAHHSIM
HAaKpUBHHMX CKeEJellb, O03/00JICHI EeTHUKETKOI, Ha  SKii
3a3HAYAIOTHCS HA3Ba MpeENapary JIATHHCHKOIO Ta YKPaiHCHKOIO
MOBaMH Ta WOTO HOMEp 3a MEpeNTiKOM. 3pi3h MaKCHMAJIbHO
TOHKI, B OJIMH IIap KIITHH, i MAIOTh BCI TAKCOHOMIYHI O3HAKH.
3abapBiieHi CTIMKUMH OapBHUKaMH, 10 HE MOPYIIYIOTh
CTpyKTypy o00’ekta. OO’€KT pO3TAlIOBYETHCS Yy IICHTPI
npeaMeTHoro ckia. Habip mikpompemnapaTiB po3MIIIYEThCS B
CHEIIaIbHUX KOpOOKax 3 ma3aMu JJisl MPEAMETHUX CKEJIeIb.

2-15*%




MikponpenapaTé  TIOCTiiHI 3a TepMiHOM 30epiraHHs, dYiTKi,
aKicHi (mo30aBieHi Opyay, CTOPOHHIX 00'€KTiB), MpUAATHI AJs
BHUBUYEHHS 32 JOMOMOTOI0 MIKITFHUX MIKPOCKOITIB a00 JIyTI.
Cknag HaboOpy: THUNH M'A30BUX TKAHUH: TJ1a/IeHbKa, IOCMYTOBa,
CKEJICTHA;, KICTKOBA; XPSII TIATIHOBUW; >UPOBa TKAHWHA;
HEPBOBA TKaHWHA; IWIIHAPUYHHUMA emiTeniid; OaraTomapoBuid
emiTeNiil; TUIaCKWil  emiTemii;  HeWpoemiTenmii  (cMakoBi
perienTopu); KpPOB  JIOJWUHM, IIKipa JIIOJWHU, KIHOYI
XPOMOCOMHU; YOJIOBIYl XPOMOCOMH; CIIEPMATO30IIH JIFOUHU;
SHIEKITITHHA JIIOAUHH

VI. MoJiekyJIsipHuii, KIiITHHHUH, OPra”Hi3aMHMii Ta
HAJOPraHi3MHHUIi pPiBHI oprauizauii KuTTH

1.1. Konexuii

HatypanbHi 3pa3ku  pOCIMH, pPO3MIIIEHI Ha OKpEeMHX
IUIAHIIETHUX  JINCTaX, B  KOpoOOLi,  CYMPOBOKYIOTHCS
METOAMYHUMHU PEKOMEHIAIISIMH

Apomopdo3su y pociauH
He menme 5 nuctis

Inioanmanraris y pociuH
He menie 5 nucris

[TaneonTtomnoriuna (hopmu 30€pe)KEHHS BUKOITHUX PEIITOK
POCJIVH 1 TBApUH)

3pa3ku BiIOUTKIB, CKaM'sTHIJIOCTEH, a TaKO BUKOITHUX PEIITOK
POCIMHHUX 1 TBapWHHHUX OpraHi3MiB, MyIUIi MoJOcKiB. He
MEHIIEe 6 3pa3KiB

1.2. Monaesi

A) O0'emni moaeui:

Opranoinu kiaiTuHY (HaO1p)

Habip wmicTuTh MoOpeni OpraHoifiB KIITHHM: XJIOPOILIACT,
MITOXOHJIPIIO Ta MeMOpaHy KJIITUHU. Mopeni BUTOTOBIIEHI 3
lacTMacu Ta 3alapBiieHI B SICKpaBi KoJbopH. Po3mipu
moxenei ue mere 20 cMm

Crpykrypa Oiika

Mopenb JEeMOHCTpY€e TIPOCTOPOBY CTPYKTypy Oinka. Beci
KOMIIOHEHTH Mojieni  3abapBiieHi Yy SICKpaBi  KOJIbOPH.
BurortoBnena 3 miacTuky, Ha miactaBii. Bucora mopenm He




mentire 50 cMm

Crpykrypa JHK

Mopenb po30ipHa, JeMOHCTpye OyAOBY TMOJBIMHOI cripaii
nezokcupubonykineinoBoi kucnoru (JHK) Tta ii enementu:
MOHOCAXapUaH, 3aJUIIKH GOocPOPHOI KUCIOTU Ta YOTUPH TUIIU
OCHOB: aJICHIH, THUMIiH, T'yaHiH, UHUTO3UH. Enementu momeni
3a0apBiieHl B YMOBHI KOJIbOpU. BUTOTOBNIEHA 3 IjIacTMacH, Ha
nigacrasii. Po3mip moaeni He menire 50 cm

Bipyc AIDS (CHI)

Mojenb AEMOHCTPYE 30BHILIHIO Ta BHYTPILIHIO OyI0BHY
BIpyCy: JIMiAHY OOOJIOHKY 3 MPOTETHOBUMHU CTPYKTypamH Ta
AIpO 3 TEHETUYHUM MaTepiajoM. 30BHIIIHS OOOJIOHKA BIpyCy
Ma€  XapakTepHy  CTPYKTypy, IO Ja€  MOJJIHBICTh
JeMOHCTpPYBaTH ocoOnuBocTi ii  OyaoBu. Sapo MicTUTh
YMOBHHMIM T€HETHMYHUN MaTepiaj. BurortoBiieHa 3 MJIacTHKY,
3abapBiieHa B sCKpaBi KOJIbOpH, Ha miacraBui. Po3mip moxeni
He MeHe 30 cm

Cxema MiTO3y 1 Mei0o3y

Mopens ckiamaeTbesd 3 12 getajedl Ta 3 OBOX YacTUH -
MACTaBOK 3 THi3gaMu. Y THI3Ja BCTaBJIEHI MOJENl KIITHHU Ha
pi3HHX cTamiax po3noaury. [lepira yactuHa Mozeni - mijcTaBKa
3 MOJAEISIMM KITHH (6 IIT.) MpU3HAYeHa JJIs JIEMOHCTpAIlil
MITO3y. VY KIITHHAaX TMEpIIoi YacTMHH MOJEl KOJbOPOM
MO3HAYCHI: YEPBOHOKO KPAIMKOK - sAeple, CIpUM KOJIBOPOM -
XPOMOCOMH, POXKEBUM KOJBOPOM - IICHTPOMEpPa XPOMOCOM
(mepBUHHI TepeTsHKKM). Jlpyra dacTMHa - MiJACTaBKa 3
MoOACNISAMH KIMITHH (6 INT.) TpU3HAYeHA ISl JIEMOHCTpaIlii
Mmeiiosy. Ha Mozensix KIITHH YEpBOHHUM 1 CHHIM KOJIbOPOM
MO3Ha4YeH1 TOMOJIOTTYHI XpoMOocoMH. BrucoTta Mojeni He MeHIIe
15 cMm

b) bapeabedni moaei:

ApxeonTepukc

Monens JIEMOHCTPY€E CKaM'sTH1JIOTo JOICTOPHYHOTO
MepIIonTaxa — apxeonTepukca. BHUroToBieHa 3 JTUCTOBOTO
TEPMOIUIACTUKY 3 TIIMOMHOK penbedy 10 3 cMm. 300pakeHHs
3a0apBJICHO B MPUPOJIHI KOJIbOopU. Po3Mipu MOJeni HE MEHIIE




60 x 40 cm

B) Mopeni-anutikanii:

CxutaatoThcs 3 JaMiHOBAHUX KapTOK, OCHAIICHUX MarHiTHUM
KPITUICHHSM, 10 Ja€ 3MOTY J€MOHCTPYBaTH

MOCIOHMK Ha METaJeBIN KJIACHIM o 0e3 3aCTOCYyBaHHS
JIOJIATKOBOTO KPITUICHHS

['eneruka rpyn KpoBi
Mogenp-amikamiss MICTUTh 34 KapTKu i3 300pakKeHHSAM TpyIl
KpOBI, BIATIOBITHUX iM I'€HOTHIIIB, FTaMeT, 3HAKIB CXPEUIyBaHHS

Cxema miTO3y

Mopenb-arikaris MICTUTh KOJILOPOBI 300pakeHHS
COMATUYHUX KIITHH 3 MAarHITHUM KpIIUICHHSM, 3 SKHX Ha
JIOTIIIII MOHTYETHCSI CXeMa MITO3y

Cxema meitosy
Mopenb-ariikamisi MiCTUTh KOJbOPOBI 300pa)KEHHS CTAaTEBHUX
KIIITUH 3 MAarHITHUM KPIIJICHHSIM, 3 SIKUX Ha JIOIIII MOHTYEThCS
cxeMa Mero3y

JluriOpuiHe cXpenryBaHHs

Moenp-aturikaris JEMOHCTpPYE cXemy TUT10pUTHOTO
CXpeIyBaHHs, MICTUTh 36 KapTOK i3 300pa’KeHHSIM T€HOTHITIB
Ta (EHOTHMIB HACIHHSA TOPOXY, IO BIAPI3HIIOTHCS 3a JABOMA
O3HAaKaMHU: KOJBOPOM HACiHHS Ta (OPMOIO HACIHHS, a TaKOX
KapTOK 13 300paKEHHSAM JJOMIHAHTHUX Ta PELIECHBHUX TaMeT Ta
3HAKIB CXpEIIyBaHHS

MonoriOpuaHe cxperryBaHHs

Monenb-arikaris JEMOHCTPYE mporec  Mepexpecry
XpOMOCOM (KpOCHHTOBEp), MiCTUTh 20 KapTOK i3 300paskeHHIM
TeHOTHITIB Ta ()EHOTHITIB HACIHHS TOPOXY, IO BIAPI3HAIOTHCS 32
OJTHIEI0 O3HAKOIO - KOJbOPOM HACIHHS, a TaKOX KapTKH i3
300paXEHHSAM JOMIHAHTHUX Ta PEIECHBHUX TaMeT Ta 3HaKiB
CXpeIIyBaHHS

ITepexpect xpoMocom

Mojenb-amikanis IEMOHCTPY€ MPOLEC MepexpecTa XpoOMOCOM
(KpocuHroBep), MICTUTh 18 KapTOK 13 300paKEHHAM MYyX
Jpo30(is, 110 BIPI3HAIOTHCS 32 IBOMA 03HAKaMH

TwumoBi OioieHO3U




Monenb-amikamiss MIiCTHTh 32 KapTK{, MO IEMOHCTPYIOTh
TBapHH 1 POCJIMH: POCIMHU BOAOIM, POCIMHHU OOJIT, POCIMHU
JyKiB, POCIMHU 3MIIIAHUX JICiB, Oe3XpeOeTHi, TBapUHH,
3€MHOBO/IHI TBApUHH, NITaXH, CCaBLI

ArpolieHos

Mopenp-amikamiss MICTUTh 23 KapTKu, IO JEMOHCTPYIOTh
KYyJBTYpHI Ta JUKOPOCII POCIWHU, AUKUX 1 CBINCHKUX TBAapHH,
a TaKOX KapTKa 13 300pa)KeHHSM IMPALiBHUKIB, 110 3aiMaOThCS
arpapHoro mpaueto. [leski npencraBHuku (uopu Ta QayHu
BIJTHOCATBCA JI0 CKJIaJy arpoleHO3iB, a 1HIII BiTHOCATBHCS 110
MPUPOTHUX O101IEHO31B 1 HABEJCH1 ISl TIOP1BHIHHS

2.1. Mikponpenapatu
Ha6ip mikponpenapartis. Biosoris 10, 11 ki1acu
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[Toctiiini  MmikpompenapaTH  BMIIIEHI B CEepelIOBHINA,
HEpO34YMHHI B BOJl. Mikponpenapaty MOHTYIOTBCS Ha
CTaHIAPTHUX TMPEAMETHUX CKENbISIX 3 BUKOPHCTAHHSIM
HAaKpUBHHUX CKeJellb, O03/00JICHI EeTHUKETKOI, Ha sSKii
MOJAIOTHCS Ha3Ba Mperapary JaTHMHCHKOI Y YKPaiHCHKOIO
MOBaMH Ta HOro HOMEp 3a MEepeTiKoM. 3pi3M MaKCHMaJIbHO
TOHKi, B OJUH WIap KIITHH, 3 YyciMa TaKCOHOMIYHMMHU
o3HakamMu. 3abapBieHl CTIMKUMH OapBHHMKaMH, III0 HE
HNOPYUIYIOTh CTPYKTYpY 00’€kta. OO’€KT pO3TalllOBYETHCS Y
IEeHTpl  mpenMeTHoro  ckima. Habip  mikpompemnapaTiB
PO3MINIYEThCSI B CHEIIAIbHUX KOpOOKax 3 Ta3zaMu JUis
MPEeAMETHUX CKeselb. Mikpornpenapatd TOCTIHHI 3a TEpMIHOM
30epiraHHs, 4YiTKi, fKicHI (mo30aBieHi Opyay, CTOPOHHIX
00'eKTiB)

Cxuian Habopy: Oaktepii (KoKW, Oanuiau, CHipyiH); 30yIHHK
00TyJi3My; THEBMOKOK (30yJHHUK ITHEBMOHII Ta MEHIHTITY);
napamMenis, KOH IOTaiis; MiTo3, CcTajaii (pOCIMHHA KIITHHA);
MITO3 Y TBApUHHIN KIIITHHI (ackapua); apo3odina; XxpoMocoMu
npo30o(dinu; KpoB PpenTHiii; KpOB JIIOAWHM; SIMIEKIITHHA
JIOJIMHU; JpOOJeHHS sHI Kabw;, crmepMa »aOHu; dOJIOoBidi
XPOMOCOMH JIFOJIMHU; )KIHOY1 XPOMOCOMHU JTFOAMHU

2.2. llpnaagn
banka 1 KyJIbTUBYBAaHHS ILIOA0BOT MYXH




[Mpunan wwmiHApuYHOT (GOPMH, BUTOTOBICHHHA 3 MPO30pPOT
IUIACTMAcH, 31 CHEI[alIbHOI KPUIIKOW [  Bi3yaldbHOTO
301IBIICHHST O10JIOTIYHOTO 00 €KTa, 3 MIPHOK MIKAJIOK IS
MPUOJM3HOTO BU3HAYCHHS pO3Mipy 010J10Ti9HOTO 00'€KTa

VII. 3ara;ibHe 00/1aJHAHHSA VI NPAKTHYHUX POOiT

1.1. OnTuyHi npuaaau

A) Mikpockon Giosioriynuii (11si BUNTENS):

Mixkpockon CKJIaJaeTbcsl 31 ITaThBa 3 (HOKyCyrOuuM
MEXaHI3MOM (MaKpo- 1 MIKDOTBUHTH), OCHOBH 3 OCBITIIIOBAaueM,
KpPOHIITEHHA 3 TMPEAMETHUM CTOJHMKOM, PEBOJIbBEPHOTO
IIPUCTPOIO 3 00’ €KTUBAMH, MOHOKYJISIPHOI HAaCaIKu 3 OKYJISIPOM
Ta Jaucka 3 Jiapparmamu. Ha mpeamMeTHOMY  CTONIMKY
BCTaHOBJICH] IPYKUHHI TpUMaul.

TexHiuHI XapaKTepUCTUKU:

301IbIIeHHST MiKpockomna He MeHie 40 — 400x;

301inbIIeHHS 00’ €KTHBIB HE MeHIe 4X; 10x; 40x;

okyssip FW 10x, F.N. 18 mmMm;

OCBITJICHHSI 3a JONOMOrOI0 BMOHTOBAHOTO OCBITJIIOBayYa 3
smammoro SW/220V abo 12W/6V;

JIOBKHMHA TyOyca — He MeHIe 160 Mmm

b) Mikpockon mKiJbHUN (/151 YYHIB):

Mixkpockomn CKJIaJaeTbesl 31 ImTaThBa 3 (HOKyCyrOunM
MexaHi3MOM  (Makpo- 1  MIKpOTBHHTH),  OCHOBH 3
OCBITIIFOBAIGHOIO ~ JIIH30I0-I3¢PKAJiOM,  KpOHINTEHHa 3

IpPEeIMETHUM  CTOJMKOM, PEBOJBBEPHOIO  MPHUCTPOIO 3
00’€KTUBaMHU, MOHOKYJISIPHOI HacaJKu 3 OKYJISIpOM Ta JHCKa 3
niapparmamu. Ha mnpenMeTrHoMy — CTOJNMKY — BCTaHOBJICHI
Npy>KAHHI TpUMayi.

TexHi4HI XapaKTepUCTUKH:

30inbIIeHHs Mikpockoma He MeHIre 40x; 100x; 400x;
301IbIIeHHs 00’ eKTHBIB He MeHIIe 4x; 10x; 40x;

301IbIIEHHS OKYJIsipa He MeHme 10x;

JHIAHE TT0JIe B IPOCTOPi 300pakeHHS 16 MM;

MeXaHiuHa JoBXHHA TyOyca He MeHIe 160 mwm;

npeaMeTHuil ctoyimk He MeHie 100 x 110 mm

2 -15*

B) Jlyna mraTtuBHa:




Jlyma mpu3HaYeHa IS CIIOCTEPSIKCHHS HEBEIMKUX 00’ €KTiB,
JeTaidi SKHMX HEMOXJIMBO PO3JMBUTHUCS HEO30POEHHM OKOM.
Jlyma € 30UTbIOIYBAJILHOIO CKJISTHOIO JIIH30I0 B OMNpaBi Ha
miacrasii. 30UIbIIEHHS 3X - 7X

I') JIyna mkinbHa:
Jlyna mpu3HaueHa Jis CIOCTEPEKEHHS HEBEIMKUX 00’ €KTiB,
JeTalli KX HEMOMJIMBO PO3JIUBUTUCS HEO30POEHUM OKOM.
BurotoBnena 31 ckia B IJIACTMAcOBId OMpaBi 3 PYUYKOIO.
36iubmeHHs 3X - 5X

15

2.1. Ha0ip mkinbHui JJabopaTopHuii 11 Kal0iHeTy OioJsorii
HaGip MicTuTh KOMILIEKT HEOOX1THOTO JTAOOPATOPHOTO TIOCYTY
Ta IpUIaAIs A IPOBEACHHS TaO0OPaTOPHUX POOIT:

yamka [letpi — 1;

WTIH]P BUMIPIOBAIBHUN 3 HOCHKOM 50 M — 1;

npobka rymoBna — 1;

CKJISTHKA 3 KPUIIKOIO — 1;

nineTKa-a03arop — 1;

JaTeKCHI pyKaBUYKHU — 1;

TpUMau AJis IpoOipok — 1;

mTaTuB Juis poOipok Ha 10 THi3A — 1;

IHAMKATOpHUH mamip — 1;

binpTpyBaNbHUN TIATIp — 1;

cKajpnens — 1;

3aruckau ['opmaHa (rBUHTOBHI) — 1;

3atuckay Mopa (rpykuHHui) — 1;

JIOKKa IS CTIATFOBAHHST PEYOBHH — 1;

niiika nabopatopHa — 1;

npo0bipka XimiyHa — 1;

MaJIM4Ka CKIIsiHA — 1;

K0JI0a Im1ockooHHa 50 M — 1;

KoJi0a koriuHa 50 M1 — 1;

koJsiba kpyriogonHa 50 mi — 1;

TUTENb 3 KPUIIKOKO — 1;

JiHiMKa — 1;

JIOTOK TIJIACTUKOBUH — 1;

KOpoOKa TMakyBajdbHa Juis 30epiraHHs Ta TPAHCIOPTYBaHHS

2-15%




Habopy

2.2. Halip npenapyBaJIbHUX iHCTPYMEHTIB

Habip MicTuTh He MeHIIe 7 creliaJbHUX XIPypridHuX
IHCTPYMEHTIB:

CKajbIeisb - 1;

HOXUIII - 2;

MIHIET - 2;

rojka mpsima - 1;

rojika 3iruyra - 1;

KOpoOKa IutacTMacoBa Jijisi 30epiranHs iHCTpYMEHTIB — 1

2-15%

2.3. llpuaagas
[{unninap BUMIpIOBAIbHUN 3 HOCUKOM
BuroTosnenwnii 3 noninponiieny, 100 M

Craxanu ximiuHi (Ha01p)

CrakaHu BUTOTOBJICHI 3 MII[HOi IUIACTMAcH Ta MarOTh MipHY
mkainy. Habip mictuth 4 crakanu pizHoro o0'emy (50, 100, 250
ta 500 M)

[opmky 11 BUpOILyBaHHS pociuH (Haoip, 90 mr.)

HaGip wmicture 90 TOpIIMKIB  Pi3HOI  MICTKOCTI  JJIA
NPOPOIYBAHHS  HACIHHS,  BHPOINYBaHHS  po3caid  Ta
JKUBLIOBaHHS POCITUH.

Cxutan Habopy:

roputuk 06'emom He merme 0,3 1 — 30;

roputuk 06'emom He menie 0,5 1 — 30;

roputk 06'emom He MeHme 0,7 1 — 30

2 -15*%

10

Pynerka
Pynerka — MipHa cTpiuka JOBKHUHOIO HE MeHIIe 2 M (I[iHa
NOJLIKU — 1 MM)

2-15*%

Cryrmika 3 TOBKaUUKOM
Crynka 3acTOCOBYEThCS IS MOAPIOHEHHS] PEYOBHH.
Burorosiiena 3 nopuesisinu

Pecmipatop

BukopucTtoByeThcst Ik 3aXUCHUHM 3aci0 miJ yac MPOBEICHHS
JNeMOHCTpallifHUX  JOCHiAiB  Ta  JAaOOpaTOpHHX  POOIT.
BuroToyiennii 3 6aratonrapoBoi MapJii

20 - 50%




JIOTOK 71t pO37aBaIbHOTO MaTepiary
Po3mipu notka He menme 300 x 200 mm. BurotoBnenuii 3
XIMIYHO CTIMKOTO ITUIACTHKY

2-15*%

[TincTaBKa-TpuUHOTA
Burorosiena 3 metany. Bucora niactaBku He MeHIIe 15 cm

2 -15*%

ITaruB naboparopuuii Gionoriunuii [11JIb

[[ITaTuB BUTOTOBJICHUHN 3 MIIHUX, 3HOCOCTIMKUX MaTepiajis,
10 MalOTh AHTHKOPO3iiHE MOKPHUTTS a00 CTIHKI 10 30BHIIIHIX
BIUTMBIB METAIY.

Kommnexraris:

mijacTaBka — 1;

CTpUXEHBb — |;

mydTta — 3;

JIATIKU — 2;

KiJb1e — 1

2 -15*%

I'ymoBa rpyma
Burortosnena 3 enactuunoi rymu. JliameTp He MeHIe 3 cMm

2-15*%

[naukaTopHMii mamip

BukopucroByetbess st BumiptoBanHss Ph. Burorosnenumii y
BUTJISIII TIANIEPOBHUX CTPIYOK HE MEHIIEe 5 X 75 MM B KIJIBKOCTI
100 mTyk, mo BMimeHi B IulacTMacoBuii TyOyc. [liamazon
BuMipy Ph 0 — 12

QinbTpyBaIbHUI MAIip

[Tamip 3actocoByeThCs A GUIBTPYBAHHS PIIUH 32 JOMOMOTOIO
niviku mabopatopHoi. PinbTpu MaroTh giamerp He Menmie 70 -
100 MM, mocTavaroTbes B ynakoBiti 1o 100 miT.

[TeTnst HIXpOMOBa 3 IETIETPUMAYEM

3acTOCOBYEThCS ISl 3/1MCHEHHS MIKpOOIOJIOTIYHUX TOCIBiB.
BuroroBneHa 3 HIXpOMOBOi TIPOBOJOKM Ta OCHAIIECHA
JICPEB'STHUM TpUMadeM

Citka natyHHa po3nuiatoBaibHa (80 x 80 Mm)

IIpu3sHaueHa i1 DONEPEKEHHS  NPAMOIO  KOHTAKTY
BIIKDUTOIO BOTHMILA CHUPTIBKM ab0 Ta30BOi TOPUIKH 31
CKJSIHUM TIOCYJIOM IijJi 4ac HarpiBaHHs B HbOMY DPEYOBHUH.
SBasie  coboro  JIpiOHOBIYKOBY KBAJpaTHY JIATYHHY CITKY

2-15*%




po3mipoMm 80 x 80 &+ 5 Mm

Iy TrenbHi

BurorosieHi 3 metany. JIOBKMHA IIUIIIB HE MeHIIE 25 cM 3
Cyxe nanuBo 15
[TuToMa TErIOTBOpPHA 3[ATHICTh CYXOIrO MAJbHOIO HE MEHIE

30, 300 Mmx/kr

OKyJs1pu 3aXUCHI 2 -15%
[Tpo3opa niH3a OKYJIAPiB BUTOTOBJICHA 3 YAPOMILHOTO

noJrikapOoHaTy 3 ONTHYHOIO MPO30picTio 1-ro kiacy. He

MarOTh 0OMEXECHHSI I[0JI0 TPUBAIOCTI HOCIHHS

Habip ffopxiB Asisi MUTTSI IOCY Ty 5
Habip mictuTs 4 HOpKi pi3HOTO pO3MIpY JUIS MUTTS

71a60pPaTOPHOTO MOCYAY

2.4. XimiuHuii nmocyn 5
JucTuiaTrop CKIstHun

3aranpHa qopxkuHa pmwiaay 300 mM. Jliamerp koxyxa 42 M.

Hiametp TpyOku 14,5 mm. KilbKiCTh KyJIBOK 6

CkenpIls IpeIMeTHI 5
Ckenblig IpeIMETHI IPSIMOKYTHOI (hOpMH, PO3MipH HE MEHIIIE

24 x 74 x 1 mm. OniHa ynakoBka - 50 mpeaMeTHHUX CKelellb

CkenblIst TOKPUBHI 3
Ckenblig TOKPUBHI KBapaTHOI opMu, po3mipu 18 x 18 MM

a60 24 x 24 mm. OniHa ymakoBka - 100 MOKPUBHUX CKeJelb

[TpoGipka xiMiuHa 200
[Tpo6Gipka 3 TEPMOCTIMKOTO CKJIa, 3 PO3BEPHYTUM PAHTOM (200

0e3 Hporo), miamerp — 14 mm abo 16 MM; TOBXKMHA — HE MEHIIIC

100 mm

Kon6u (nabip) 3
Habip micTuTh 4 KOHIYHI K0J0U, BUTOTOBIICH] 3

TEPMOXIMIYHOCTIMKOTO CKJIa:

K0J10a KoHiuHa 00'eMom 50 MM — 1;

KoJy10a xoHiyHa 00'eMom 100 MM — 1;

K0J10a KoHiuHa 00'eMom 250 MM — 1;

kos10a KoHiuHa 00'eMom 500 mm — 1

Kpucramnizarop 3

Jlns xpucTamizanii pedoBuH. Burorosnenuit 3i ckina, 00 €M




300 ma

Kactpyns nopuensHosa 250 M1 3 pydKoro
BurotoBneno 3 moprensHu, A8 poOIT 13 3aCTOCYBaHHSIM
MydenbHoi nedi abo asns arpecuBHUX pedoBuH. O0'em 250 mu

Kpyxxka nopuensHoBa 250 M1 3 HOCUKOM
BuroroBneHo 3 mopuensHu, A7 poOIT 13 3aCTOCYBaHHSAM
MydenbHo1 neui abo asist arpecuBHUX pedoBUH. O0'eM 250 M

CrniupriBKa

[Mpunan i3 mMpo30poro ckia 3 IIACTMACOBOK) KPHIIKOIO ISt
TaciHHs TONyM'st Ta METaJeBUM OOpydeM 3 TphOMa OIMOpaMu
JUIs 3amo0iraHHs MMOBHOMY TI€pEBEpPTAaHHIO TMpUiIaay 1
MOJKJIMBOMY BUJIMBAHHIO CITUPTY

2-15*%

VIII. lonaTkoBe 00J1aJHAHHSA Ta PEaKTUBU

1.1. Iudposuii Mmikpockon (abo Hacagka Js1 3axBaTy
300pakeHb 3 MIKPOCKONA B KOMILUIEKTI 3 MIKpPOCKONOM
BUYHTE/ISl, MOHOKYJSIpOM a00 OIiHOKYJISIpOM 3 OKpeMHM
TyOycoM JIisi KpinvieHHsI Hu(poBoi KamMmepn)

[Ipamroe y pexuMi BeO-KaMepH, MIKPOCKOMA 3 MOKJIHBICTIO
BUMIPIOBATH JTiHIAHI BeaWYMHU. MIKpPOCKON TMpaIioe 3a
NPUHIHUIIOM TUQPPOBOi Kamepu - 30iblIye 00'€KT, poOUTH
3HIMKM ¥ Tiepejac Ha KOMIT'IOTep, Jieé 3a JIOTIOMOTOIO
CIEIIaIi30BAHOTO  TPOrpaMHOr0  3a0e3MeUeHHs  MOXKHA
MPOBOAMTH JIOCHI[DKEHHSI B PEXHUMI pealbHOro uacy Ta
apxiByBaTH OTpUMaHi pe3yIbTaTy.

[udpoBuii Mikpockon Mae 3abe3nedyBaTH Taki NpUHOMHU 1
METOJTU POOOTH:

30IBIIYBATH  JOCHIKYBaHI  00'€KTH,  pO3MIilllEHI  Ha
npeaMeTHoMy ctonuky, B 10, 60, 200 i 400 paziB (mo 1000
pasiB);

BUKOPUCTOBYBATH B SKOCTI JOCITI/DKYBAaHHX SIK MPO30pi, Tak i
Hempo30pi 00'exTH, K (pikcoBaHi, Tak 1 HedikCcOBaHi,
JOCTIDKYBAaTH TIOBEPXHI JOCHTh BEIIMKHX O0O0'€KTIB, IO HE
MOMIIIAIOTHCS Oe3MocepeIHbO Ha MPEAMETHUN CTOJHK;
dororpadyBaTH i MPOBOTUTH BiICO3HOMKY;

3aJaBaTH MapaMeTpu 3HOMKH, 3MIHIOIOUH YacTOTy KaJpiB - BiJl
4-X KaJpiB B CEKYHIy 110 | Ha roJMHY;

2 -15*%




BUKOHYBaTH HAWIPOCTIII 3MiHH B OTpUMaHuX (oTorpadisx,
HE BUXOISYM 3 MPOrpamMHM MIKpPOCKONA: HAHOCUTU MIJIHUCH 1
MOKKYHKH, KOTIOBATH YaCTHHH 300pa’keHHS TOIIIO;
eKCIOPTYBaTH pe3yjibTaTH Ul BUKOPUCTAHHS B  IHIIMX
nporpaMax:

rpadiuni daiinu - y popmarax jpg abo bmp, a Bigeodaiinu - B
dopmari avi;

30upatd 3 OTPUMAHUX pe3yibTariB (OTO- 1 BiIEO3HOMKHU
JeMOHCTpaIliifHi J00IpKH - miadieMu;

JEMOHCTPYBATH JTOCIIPKyBaHi 00'€KTH 1 BC1 BUKOHAHI 3 HUMHU
il Ha MOHITOpPI TEPCOHAIBFHOTO KOMITIOTepa Ta/abo Ha
NPOEKIIMHOMY €KpaHi, SKIIO A0 KOMITIOTepa MiJKIYEHO
MYJIbTHMEIIMHUN TPOEKTOP

1.2. lnpposnii poroanapar

[parrroe y pexxumi nudposoro oroamnapara Ta BiIeOKaMEpH.
J103BOJIsIE IPOBOJUTH MOKAAPOBY Ta cepiiiHy GOoTO3HOMKY Ta
3IACHIOBATH HMIBUKICHY B1/I€03HOMKY 3 YAaCTOTOIO KaJpiB JI0
600 x/c

1.3. ®oromrraTuB

3abe3neuye kpimieHHs nuppoBoro portoanapara 3a
JIOTIOMOTOF0 CTaH/IapTHOT TBUHTOBOI Pi3b0M Ha BUCOTI HE
meHue 1 M. Mae peryiapoBaHUM MaiiIaHuMK JUIs KPITUICHHS

1.4. lludposa 1okymeHT-KaMepa

3abesmneuye:

JEMOHCTpAIIII0  IUIOCKUX JOKYMEHTIB (Tamepu, KHIDKKH,
KypHanu) ¢opmaTtoM He MeHie A4, a TakoX 00 €MHHX
MPEAMETIB, KPUXKHUX OO0’€KTIB TOmIO 0€3 TMOMNepeIHbOro
CKaHyBaHHS;

BHUBEJCHHS UITKOTO 300p&KEHHS B YMOBaX OCBITJICHOL
MIKUTBHOT  ayauTopii 3  MOXJIMBICTIO ~ aBTOMAaTHYHOTO
(dboKyCyBaHHSI Ta pEryJIOBaHHS IMJACBITKA po0O04Y0i 30HU
KaMepH.

[ToBHOKOILOPOBE 300paxeHHs 3 JIOKYMEHT-KaMepH
BHUBOJUTHCSI B PEKMMI OHJIAlfH HAa KOMIT FOTep BUHMTENS ab0 Ha
npoekTop. JlokyMeHT-kamepa Mae OyTH CyMICHOIO 3
OTEpAIlifHOI0  CHCTEMOI0 Ha KOMI'IOTepl BUYHUTENs Ta




MIIKTI0YATHCS 0 KOMIT oTepa BYHTENIs abo MpoeKTopa 3a
nonomororo USB- inTepdeticy

1.5. MarniTHuii nepeminryBady 3 migirpisom

Jlis mepemillyBaHHS PiAMH y CKISHHUX KOJIOax 3a JOMOMOTOO
00epTOBOTO SKOpS, 110 HNPUBOIAUTHCS Yy 10 ONOCEPEIKOBAHO
yepe3 pyXOMHI MarHiT B OCHOBI mepemimryBaya. PerynboBana
HIBUJKICT 00€pTaHHS SKOpsT Ta MIJIpIB IOBEpPXHI 10
teMrnepatypu He Buie 120°C

1.6. Moaeab nemoHcTpauii NIKOAU MAJTiHHS

[Tpunan HAOUHO IEMOHCTPYE PIBEHb 3AIUIIKY CMOJIH Y JIET€HSX
JIOJVHY Tics MajiHHS ojHlel nurapkd. CMmona, mo yMOBHO
HAJXOJUTh /10 JIETEHb KYypIs, HAKONUYYETbCS Y CIELiabHiN
MPO30pi MIACTUKOBIM TpyOIl Il  JAEMOHCTpalii y4YHSM.
["aGaputHi po3mipu Mozeni He MeHIe: 35 x 15 x 20 cm

1.7. Tpena:kep cepueBo-jiereHeBoi peaHimauii

Jlo3BoJisie HABYMTH OCHOBHUM HaBUKaM peaHimarii. [lae
MOKJIMBICTh YYHSIM BIANPanbOBYBaTH BCl OCHOBHI NPHHOMHU
CEpPIICBO-JICTEHEBOI peaHiMallii K JOPOCIIOro, TaK 1 TUTHHU

1.8. HaOip auist HaKJIaJaHHSA IIHH
bunTH MennuHi, BaTa, Mapiis, AOMICUKH

1.9. LxxryT meguunuii (CAT)

BukopucTOBY€ETBCS T Yac TPOBEIEHHS JIEMOHCTpAIliii Ta
1abopaTopHUX pOOIT 3 HAJAHHS IMEPIIOI MEAMYHOI TOTIOMOTH
JUIS. TIPUITMHEHHS BEHO3HOI 4YM apTepiabHOI KPOBOTEYl Y
MOCTPAXKIATHX. OcoOnMBICTE  KOHCTPYKIIT  J03BOJISIE
BUKOPUCTOBYBATH TYPHIKET OJHIEI PYKOI. 3pydyHa JIMITydYKa-
¢ikcaTop Ja€ MOKIMBICTh HAKJIACTH JDKTYT Ha TUIEYE YH CTETHO
HE3aJIeKHO BiJl OO0CATIB M'S30BOr0 MacuBy. YHiBepcalbHa
3aKpyTKa JI03BOJIIE O€3 3aiBOTO THCKY 3YIMHUHUTH KPOBOTEUY 1
3a MOTPEeOH MOCIAOMTH KOMIPECi0 Ha AaHIN AUISHIT

2.1. Ha0ip peaxkTuBiB a5 kabinery 6ioJiorii

[Tepokcun BOAHIO, CIUPT MEAUYHUMN, KPOXMallb, PO3YUH HOTY
MEIWYHAN, HATPii XJIOPUI, MHIOYi 3aCO0H, JOOpUBA IS
KIMHATHUX POCIUH

Kaoiner reorpadii

1.1. MeTeocTanuis




Merteocraniisi  3a0e3nedye  HemMepepBHE  BUMIPIOBaHHS
napaMeTpiB CTaHy aTMoc(epH 3 MOAAIBIINM OIPALFOBAHHAM 32
JOTIOMOTOI0 ~ MIPOTPaMHOTO  3a0e3rneueHHs.  MeTeocTaHIis
BKJIIOYAE:

aHEeMOMETp IS BUMIPIOBaHHS IIBUAKOCTI 1 HANPSMKY BITpPY -
1;

Jomomip - 1;

JATYUKHU TeMIEepaTypH, BOJIOTOCTI Ta aTMOC(HEPHOTO TUCKY - 3;
€JIEKTPOHHHH JUCIUICH 1 peecTpaTop JaHuX - 1;

nporpaMHe 3a0e3neuyeHHs JUIsl aBTOMATHYHOI peecTpauii Ta
00poOKH MaHux - 1;

HITaTUB JUISI KPIIJICHHS YCiX JIeTaneld MeTeocTaHIil - 1;
ABTOHOMHE JDKEpEN0 JKMBJICHHS Bl COHAYHOI Oatapei i
akyMmyJsitTopa - 1;

Keic utst 30epiraHas MeTeoCTaHIIil - 1;

TPUHOTY 3 YOXJIOM - 1;

MarHiTHy aHTEHY 3 KPOHIITEHHOM ISl KPiIJIeHHs - 1;

JIaT4vK BITPY - 1;

30ipHUK OmajiiB (BCTAHOBIICHUH Ha MiI0H) - 1;

COHIE3aXUCHUM  KOXKyX 3  KOMOIHOBaHMM  JaTYUKOM
TEMIIEPATYPH 1 BOJIOTOCTI,

BCTaHOBJICHUM BcepeuHi - 1;

COHSIUHY OaTapero Ha KpOHIUTEHHI - 1;

KOPITYC METEOCTAHIII] 1 KOMITJIEKTYr041 JIsl 11 yCTaHOBKH - 1;
KOHTPOJIEP 3apsiiy - MiABOJAKY A0 COHSYHOI OaTtapei - 1;
30-meTpoBwHii kabemnb A 3'€AHAHHSA 3 KOMIT'IOTEPOM - 1;
panmionpuiimay - 1;

3'e IHyBaJIbHUH KaOesb «KOMIT'IOTEp - pajionpuiiMayy - 1;
Komrac — 1.

[Tporpamue 3abe3nedeHHs KOMM'IOTepa BimoOpaikae, 30epirae
Ta aHaJII3y€ OTPUMaHI BiJI peecTparopa naHi

1.1. Koaexmii

Konekuii MIiCTATh 3pa3ku 00’€KTIB Ha OKPEMHUX IJIACTUKOBHUX
IUIAHIIeTaX, CKJIAJEHUX B OKpeMi KOPOOKH, 13 CYyHpOBIIHUM
OTMHMCOM (TIEPETIKOM) Ta METOJUYHUMH PEKOMEHAAIISIMHU.
['ipceKi mopoau Ta MiHEpaIu




He menmie 18 3paskiB

Kam'siHe Byrijuig ta npoJykTu ioro nepepoOku
He menme 8 3pa3kiB

Topd Ta npoaykTH Horo nepepodku
He menme 12 3pa3kiB

3ami3Ha pyJa Ta IpoayKTH ii mepepoOku
He menme 8 3pa3kiB

['paHiT Ta HOTO CKJIAJIOBI YaCTUHU
He MeHme 8 3pa3kiB

[Ticok, TTMHA Ta MPOAYKTH IX MEPEepOOKH
He menmie 12 3pa3kiB

Tunw rpyHTIB
He menme 12 3pa3kiB

Cxuan 1pyHTIB
He menme 8 3paskiB

MinepanpHi Ta opraniusi 100puBa
He menme 12 3pa3zkiB

[Taneontonoriuna (dpopmu 30epekeHHS BHKOMHHUX PEIITOK
POCIIHH 1 TBapHH)
He mene 8 3pa3kiB

Mopceke 1HO
He menme 10 3pa3kiB

1.2. I'epOapii

I'epbapHi 3pa3ku BHCYIICHI, NPUKPIMJIEHI [0 repOapHUX
TUCTKIB popmaty A4 Ta MOMIIICHI B CIEIiaIbHI MaKyBaJlbHI
kopoOku. KokeH repOapHHMil  JHCT  CYHNpPOBOJDKYETHCS
iH(pOpMalli€lo PO POTUHHY Ta BUAOBY HA3BH.

OCHOBHI TPYITH POCITHH

He menmie 25 3paskiB

CriopoBi pociauHH (BIIUIN: MOXO-, TUIAyHO-, XBOLIE-,
MarnopoTenoaioHi)
He meHnme 15 3pa3kiB

Binin nokputoHaciHHi (3a poArHaMN)
He menme 24 3pa3zkiB

PociimHau ipupoTHUX 30H CBITY
He menme 25 3pa3skiB




JlucTsHi nepeBa Ta Kyl
He menme 15 3pa3kiB

Pocnunaun npuponaux 30H YKpaiHu
He menme 50 3pa3zkiB

Jukopocii pocnuHu
He menme 15 3pa3zkiB

KynbsTypHi pociuan
He menme 15 3pa3kiB

Jlikapchki pocauHu
He menmie 25 3pa3kiB

b) I'nodycu-mone.ni:
[MTapaneni Ta mepuaianu 3emui

Mopenb 1eMOHCTPYE YSBHI JIiHIT 3¢€MHO1 TTOBEPXHI - Mapajieni
ta Mepuianu. [iametp mozmeni He MeHtie 320 MM

bynosa 3emuri

Mogenb JeMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO CTPYKTYPY
Oynosu 3emii. BuroroBnena y ¢opmi riolyca 3 BUIATIEHUM
CEeTMEHTOM 3€MHOI TIOBEpXHi, IO JEMOHCTPY€E BHYTPILIHIO
CcTpyKTYypy OymoBu 3emii. Jiamerp mozeni 320 MM

bynosa Conrs

Mopenb IEMOHCTPYE 30BHIIIHIO Ta BHYTPILIHIO CTPYKTYpPY
O0ynoBu CoHIIsl, MPOSIBU COHSYHOI aKTUBHOCTI. BurotoBnena 3
WIacTUKY y popmi rmobyca. iamerp mogeni 320 MM

B) Mogaeui:

bynosa BynkaHa

Mopenbs neMOHCTpye OyIOBY ByJIKaHa ¥ pi3HI acCHeKTH
BYJIKaQHIYHOT MISTIBHOCTI: KOHYC BUHOCY, KpaTep ByJKaHa, JaBa
ByJIKaHiuHa, 6apaHkocu, pymaponu, Oeper Mops. Burotosnena
3 IJIACTHKY 1 po3dapOoBaHa B MPUPOIHI KOJIHOPU

BynoBa 3eMHHX CKJIQJIOK Ta €BOJIOIIS PEIbEPY
Monenb neMoHcTpye (GOpMH 1 THIIU penbedy: TIPChKi XpeOTH,
BEpIINHHU, TIUOOKI MDKTIpPHI JOJWHH, TIPChKI PIKM U po3pi3
ckimamuactoi OymoBM 3eMHOI TMOBepxHi. BurortoBneHa 3
IJIACTHKY 1 po3dapOoBaHa B MPUPOJIHI KOJIBOPH

3cyBHU 36MHOI KOpHU
Mopenb IeMOHCTPYE ITUISHKH 3€MHOi KOPH, IO 300payIOTh




3pyIIeHHS 3€MHHX TMopia. BurotoBnena 3 mactuky i
po3dapboBaHa B IPUPOIHI KOIHOPH

dopmyBaHHS Tip

Mojenb AeMOHCTPY€E IUISIHKM 3€MHOi KOPH, IO 300pa)yIOTh
¢dopmyBanHs rip. Burorosnena 3 miactuky i po3dgpapOoBaHa B
IPUPOIHI KOJIbOPHU

KomOinoBanuii penned

Mopenb IeMOHCTpPY€E IUISHKH 3€MHOI KOpH, IO 300paxkyroTh
OCHOBHI THMHM KoMOiHOBaHOrO penbedy. Burorornena 3
TUTACTUKY 1 po3apOboBaHa B IPUPOIHI KOJIbOPH

Penved Mmopchkoro qHa
Mogenb 1€MOHCTPY€E JAUISHKY penbedy MOPCHKOrO JTHA.
Buroroiiena 3 miactuky i po3dapOoBaHa B IpUPOIHI KOJTLOPH

SIpu ta apycu

Mopenb neMOHCTpye Sipu Ta SpycH 3eMHOi moBepxHi. s
OLIBIIOT HAOYHOCTI MOJIENb J]a€ 3MOTY 3HATH 1 JEMOHCTPYBATH
KOKHHH  spyc OKpemo. BwurortoBnena 3 miacTuky i
po3dapboBaHa B IPUPOIHI KOJIHOPHU

CoHstyHa cucTeMa
Monens pemoHcTpye OynoBy COHAYHOI cHCTEMH 1 Jae
ysiBIeHHS Tipo po3Mmipu CoHi, ycix miuaneT COHSYHOI CHCTEMU
1 IpuOIM3HY BiZICTaHb KOXKHOI TuiaHeTH Bif CoHI, iX Micle B
ConstuHiil cuctemi

Kpyroo0ir Boau B mpupozi
Mopnenb siBisse co00r0 penbedHY MUISHKY TMOBEPXHI Cymn 1
CBITOBOTO OK€aHy, BUKOHaHA B KOJbOPI 1 po3MillleHa Ha
MPO30pii mifcTaBii. 3BepXy Ha Hilf BCTAHOBIIOETHCS MPO30pUI
KyIoJl 3 «XMapoioy», IO IMITye BEpXHI IIapu arMocdepu.
CknamaeThes 13 3 neranei

LMKI0H 1 aHTUIIUKIIOH

Cxiagaetbest 3 MoJIee IUKIOHY 1 aHTUIMKIOHY, 10 MAaOTh
cripaneBuaHy ¢opMmy, Ha miAcTaBKax. BiamoBimHo 110
3arabHONPUIHATOTO TO3HAYEHHSM CHHS CHipaib — IIHUKIIOH,
YepBOHA — aHTUIMKIOH. KOJBOPOBI CTPIIKK — JUISl TTO3HAYCHHS
CIA/IHUX 1 BUCXITHUX MOTOKIB MOBITPSI

1.1. [Ipuaaau Ta NPUCTOCYBAHHSI BUMipIOBAJIbHI




Jomowmip (Omagomip)

[Mpunag mast 360py 1 BUMIPY KUTBKOCTI OMAiiB, IO BHUMAIU 3
xMap. CKIaaeThest 3 BiepIsS-IOMOMipa 1 CKISTHKH-OMoMipa
JUISL BUMIPY 310paHoi KiIbKOCTI OmajiiB

AHEMOMETp YalIKOBUI

BumiproBanbHuil npunaa, Ha  BEPTUKAIBHIM  OCi  SKOTO
XpecTOnoAIOHO 3aKpIIUIEH] YalllKh — MIBKYJI, K1 00epTarThCs
BiJI BITpY

CuiromipHa pelika

[Tpunan uis BU3HAYEHHS BHCOTH CHIKHOTO IOKPHUBY: IUIAHKA,
CTpUWXEHb, IUIMTKH ab0 CTpPIUKM 3 IMOCTiIHHOIO  abo
pEryJbOBaHOIO BIJCTAHHIO MK JIBOMa BUMIPIOBAJIbHUMU
MOBEPXHIMU, HAITPUKJIAJ] KIHIIEB] KaJIIOpH, HIYITH TOLIO

TepmomMeTp KiMHATHUNA

[IporpanyiioBanuii 3a mkanoro Llenbcis Big -20 go +50 °C, mina
noniiku 1 °C, mpu3Ha4YaeThCs JUIsl BUMIPIOBaHHS TeMIIEPaTypH
B MPUMIIIEHHAX

TepMoMeTp AEeMOHCTpaLiMHUN (30BHIIIHII)

Mae nBi mkanu - Llenbcis 1 @apenreiita, MeXi BUMIpPIOBaHHS
temneparypu Bix -40 no +50 °C ta Big -40 mo +120 °F, mina
noauiky mkam 1 °C; 2 °F, po3mip He merme 40 cm

TepmomeTp 3 ikcalier0 MiHIMATFHOTO Ta MaKCUMAJIBHOTO
3HAYCHb

[Mpunang cknamaeTscss 3 JABOX TEPMOMETPIB, IO MAIOTh
3a0apBiieH] TIOMUIABIN, 1 MPHUCTPOIO YCTAHOBKH IOTUIABIIB Yy
BUXIJIHE TOJNIOKECHHS. CTOBIMYMKK TEPMOMETPIB BKa3yIOTh
TEMIIepaTypy HOBITps Ha AaHUH MOMeHT. OJMH i3 TEPMOMETPIB
npu3HadYeHUd  Juis  Qikcarii  MIiHIMaJIBbHOTO  3HAYCHHS
TEMIIEPATYpPH, IHIITUH — JUTsi MAKCUMAIILHOTO 3HAYCHHS

bapomeTtp-anepoin

[Mpunanm Ui OpIEHTOBHUX CIIOCTEPEKEHb 3a 3MiHAMHU
aTMOC(EepHOTO THCKY SK HaBUAIbHUU mociOHuK. ["abaputHi
po3MipH - niametp He MeHme 120 Mmm

[Tcuxpomerp
[Tpunan ckmagaerbcss 3 ABOX TEPMOMETPIB, OAMH 3 SIKHUX
IpallOe Yy 3BUYANHOMY peXuMi, a IHUIMHA, 3aropHyTHH Yy




3BOJIO’KEHY OAaBOBHSIHY TKaHWHY, - BOJOTHH TEPMOMETp; IS
BHU3HAYEHHS BiTHOCHOT BOJIOTOCTI MOBITPS 3a PI3HULICIO MTOKAa31B
3BUYAWHOTO 1 BOJIOTOTO TEPMOMETPIB

I'HomoH
[lpunan y BUTIISAAlI KoJIa 31 MIKAIOK, IO MICTUTh CTPIKEHb Ta
TOJIMHHI TOJIIKH, pO3Mip He MeHIe 1 M

Tenypiii

Pyxoma mozenb, o geMoHcTpye pyx 3emii HaBkosio CoHus Ta
pyx Micsisg HaBKOJIO 3emMili, Mae MiACBITKY moneni CoHI Ta
oun(ppoBaHUil MO pO3MIIIEHHS 3eMIli 3a MICALSAMU POKY 3
HalycaMu YKpaiHCbKOK MOBOIO

Merteopooriuna Oyaka

BukopucroByeTbcst Ui BCTaHOBIEHHS mpuiafiB. CTiHKH
OyIKH pemiT4acTi A BUIBHOTO TNPOHUKHEHHS TOBITPS Ta
3aXUCTY BiJl MPSIMUX COHSIYHUX MPOMEHIB

2.1. Ilpunagu BUMipOBaJIbHI

Janexomip njist BUMipy BifcTaHeH

JlazepHa pyJneTka JJisi TOYHOTO BUMIPIOBAHHS IOBKHHH,
BHCOTH, TUTONI Ta 00'eMy npuMimieHHs. [[iarna3on
BUMiptoBaHHs He MeHie 25 M. Kiac nasepa 2. TounicTh
BHMIPIOBAHHS HE TipIIe = 5 MM

CekyHIOMip €IeKTPOHHUN

OnHopsHui quctiei, TouHicTs 1/100 cexyHam,
BOJIOHETIPOHUKHA KOHCTPYKIIisl, rabapuTHI po3Mipu HE MEHIIE
70 x 60 x 20 MM

2 -15*%

Kommac
[llkana 3 mo3HaueHHsSM CTOpiH cBiTy. JliameTp Kommaca He
menire 40 mm

2-15*%

Pynerka 3 m
[Ipunan nyist BUBHAUCHHS TIOBXKUHU BiJICTaH1 a00 pO3MIpiB TiJI.
JloBxxuHa 3 M, IiHa TOAUIKK 1 MM

2 -15*%

Pynerka 10 m
[Tpunaz 11st BUBHAYCHHS TOBKUHU BiJICTaHl a00 po3MipiB Till.
Josxwuna 10 M, miHa oKy 1 MM

[uryp MipHWMIA
Hiametp 3...5 Mmm, moBxkuHA HE MeHIIE 20 M



https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B5%D0%BB%D1%96%D1%81%D0%BA
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B8%D0%B6%D0%B5%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0

Kypsimetp 5 3
[Ipunan nas BUMIpY BiACTaHI Ha IDIaHaX 1 KapraXx. Mae
3y0JacTUii  TMepeaaToOYHMid  MeXaHi3M 31 CTPUIKOI0 B
IIACTMAaCOBOMY KOPIYCI, 1[0 TPUBOAUTHCS B PYX POIUKOM
(paxyHKOBMM KOJIECOM) TeBHOro jmiameTpa. Ha xopmyc
HaHEeCeHa IIKaja, olrdpoBaHa yepe3 KoxHi 10 MM
Jlyna pyuna 2-15*% 5
[lpunag nans CHOCTEPEKEHHS 3a HEBEIUKUMU 00’ €KTaMu,
JeTalli KX HEMOMJIMBO PO3JIUBUTUCS HEO30POEHUM OKOM.
BurotoBnena 31 ckia B IJIACTMAcOBId OMpaBi 3 PYUYKOIO.
301IbIIIEHHS HE MEHIIIE 3X
2.2. IIpucrocyBaHHs
[Tnanmer 15
Jlomka 3 MPUKpPITUIGHUM Ha Hel mamepoM, Ha KUK HAHOCATH
IUIaH MICIIEBOCTI IIiJ Yac 3HIMAaHHSA
3.1. Ataacu, KapTu, IIAKaTH 1
ATiacu
3aranpHa reorpadist (cuctemaru3oBaHe 310paHHs KapT) 1
3.2. Kaprtu crinni
Kapru ¢iznuni:
®dizuyHa kaprta cBiTy (Macmtad 1:22 000 000). 1 1
®i3nuna kapra miBkyab (MacmTab 1:24 000 000). 1 1
®diznyHa kapta Ykpaiau (Macmrtad 1:500 000) 1 1
KapTu TemaTuyHi:
[ToniTnyHa KapTta cBiTy (OJTITHYHA KapTa PO TEPUTOPiaTbHO- 1 1
NOJITHYHHNA yCTpii kpaid, MacmTad 1:22 000 000).
Kapra okeaniB (kapTa okeaHiB Ipo OCHOBHI ¢opMHU penbedy 1 1
MOPCBKOTI'O JHA). 1 1
bynosa 3eMHO1 KOopu Ta KOpHCHI Konanuau (mMacirad 1:22 000 1 1
000). 1 1
['eorpacdiyni mosicu Ta MPUPOAHI 30HU CBITY (MacmTad 1:22 1 1
000 000). 1 1
Knimatnuna kapta cBity ( macmtad 1:22 000 000). 1 1
Krnimatuasi mosicu ta obmacti cBity (Macmtab 1:22 000 000). 1 1

I'eorpadiuni Bigkpurts (macmTad 1:30 000 000).
Teapunnumii cBiT (MacmTad 1:35 000 000).




Csir. I'pynTu (Macira6 1:22 000 000)

3.3. IliiakaTn

HaBuanbhi miakaTu:

300pakeHHs 3¢MHOT IIOBEPXHI Ha KapTi.
B nagpax 3emui.

Pyx 3emii y kocMivHOMY TIPOCTOPI.
ATMocdepa — MOBITPSIHUM OKeaH 3eMJIi.
Mics1p — CymyTHHK 3eMJIL.

Bonau cyxonoy.

CBiTOBHIi OKeaH

ke

— ek e ek ke

4.1. 3aco0u HABYAHHA €KpPaHHI
HaBuaJbHi eJIeKTPOHHI OCIOHNKH
3aranbHa reorpadis.

Cairt. IHTepakTUBHA KapTa

4.2. 3aco00M HABYaAHHA €KPAHHO-3BYKOBI
Bineopoanku

I'eorpadiuna o6ooHKA.

ATtmocdepa 3emii Ta 11 0XOpoHa.
®opMyBaHHS 36MHO1 KOPH.

®opmyBaHHS [TOBEPXHI.

[Ipouiec rpyHTOYTBOPEHHSI.

®opmyBaHHS TOBEPXHEBUX BOJ.

[Tinzemui Boam Ta ix hopMyBaHHS.
[TpupoaHO-iCTOpUYHI MIPOIIECH PO3MOILTY CYXOA0IIY 1 MOpSI.
Po3BuTOK 1 3MiHa JTaHTIIA(TIB

ek ke

IV. MaTepuku Ta OKeaHHu

1.1. Ataacu
['eorpadis. MaTtepuku i okeaHu

15

10

1.2. Kaptu crinHi

KapTn maTepukiB Ta 4aCTHH CBITY:

Adpuka. ®@iznyna kapra (macmrad 1:8 000 000).

Adpwuxka. [Tomitnana kapta (Macmrad 1:8 000 000).

Adpuka. Exonomiuna xapra (macmrtad 1:8 000 000).

[TiBnenna Amepuka. @izngna kapra (macmTad 1:8 000 000).
[Tisnenna Amepuka. [Tomituuna kapra (macirrad 1:8 000 000).
[TliBmenna Amepuka. ExoHomiuna kapra (Macmrad 1:8 000

—

— e e ke




000).

[Tiniuna Amepuka. @iznyna kapra (Macmrad 1:8 000 000).
[TiBaiuna Amepuka. [Tomitnanra kapra (macmTad 1:8 000 000).
[TiBniuna Awmepuka. Exonomiuna kapta (macmrad 1:8 000
000).

€Bpasisa. Piznyna kaprta (Macmrad 1:10 000 000).

€Bpasis. [Tomitrana kapra (macmTad 1:10 000 000).

€Bpa3sis. Ekonomiuna kapra (macmrad 1:10 000 000).
Ascrpanist Ta Okeanis. [Tomitnyna kapra (macmrad 1:10 000
000).

Agctpamis ta Okeanis. ®izmuna kapra (macmrad 1:10 000
000).

Agcrpaiis, HoBa 3emanzis. Ekonomiuna kapra (macmrad 1:6
000 000).

Cgit. Exonoriuni mpoosiemu (Macmrad 1:22 000 000).

Csit. 'ogunsi nosicu (macmrad 1:30 000 000)

bk ke ek ke
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1.3. [Inakatu

HapuanbHi niiakaTu (KOMILIEKT):

KapTtu maTtepukiB Ta okeaHiB, ix kjiacudikailis 3a MacmTadom,
IPOCTOPOBUM OXOIICHHSIM, 3MICTOM 1 IPU3HAYEHHSIM

2.1. HaByaibHi e1eKTPOHHI MOCIOHUKHU
Adpuxka. [HTepakTHBHA KapTa.

[TiBHiuHa Amepuka. [HTepakTUBHA KapTa.
Oxkeanu. [HTEpakTUBHA KapTa.

["eorpadisi MaTEepUKIB 1 OKEaHiB

ko

V. Ykpaina y cBiTi: npupoaa, HaceJeHHs

1.1. Ataacu
VYkpaiHa y cBiTi: mpupoia, HACEICHHS

15

10

1.2. Kapru cTrinni

Kaprtu Ykpainu

[TomiTuko-aaMiHiCTpaTUBHA KapTa YKpainu (Macmrtadu 1:1 000
000, 1:750 000 ta 1:500 000).

VYkpaina. Hacenenns (macmta6d 1:1 000 000).

VYkpaina. Exonoriuna cutyartis (Macmra6 1:1 000 000).
VYkpaina. Kimimar (macmra6 1:1 000 000).

Vkpaina. Ipyntu (Macra6 1:1 000 000).

el
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VYxpaina. [Ipupoano-3anoBigauit pong (macmrad 1:1 000 000).
TexToHiuHa Oyn0Ba YKpaiHH.

Kommnexkt HaByanmpHUX TOmorpagivaux kapt (macmTab 1:10
000 — 1:100 000).

Kommiexkt HaByanmpHUX TOmorpagivaux kapt (macmTab 1:10
000, 1:25 000).
Tomorpadivuna kapra (macmTad 1:25 000).
HamionaneHuil cknaa HaceneHHs Ykpainu (macmrtad 1:1
000 000)

ko

— e

2.1 HaB4anbHi eJIeKTPOHHI NOCIOHMKH

®i3nynHa reorpadis Ykpainu. [HTepakTuBHa KapTa.
®i3uuHa reorpadis Ykpainu.

Tonorpadiyna kapra

[y

VI. Ykpaina i cBiTOBe rocnoiapcTBo

1.1. Ataacu
YkpaiHa i CBITOBE rOCIIOAAPCTBO

1.2. Kaptu cTiHHi

A) Kapru Ykpainu:

VYkpaina. Ekonomiuna kapta (macmrra6 1:1 000 000);

Vxpaina. TpancnoprHa cuctema (macmrrad 1:1 000 000);
VYkpaina. [lanuBHO-eHEpreTHYHA TPOMHCIIOBICTh (MactuTab 1:1
000 000);

VYkpaina. Meranypriiina mnpomucioBicth (MacmTad 1:1
000 000);

VYkpaina. MamuHoOyaiBHa nTpoMucioBicTs (MacmTad 1:1
000 000);

VYkpaina. JlicoBa Ta manepoBO-IENIOI03HA MPOMUCIOBICTH
(macmrrad 1:1 000 000);

VYkpaina. Ximiuna npomucioBicts (Macmrad 1:1 000 000);
Vkpaina. [IpomucnoBicte OyniBenbHHX MatepianiB (MacmTad
1:1 000 000);

Vkpaina. CiabCbKe TrOCIOIAPCTBO 1 XapyoBa MPOMHCIOBICTH
(macmrrad 1:1 000 000)

ke

ot ke e ek ek e ek

b) Kapru cBiry:
CgiTt. TpancnioptHa cucrema (macmrad 1:22 000 000);
Cgit. [TamuBHa npomucnoBicTh (Macttad 1:22 000 000);

[




Cgir. Enexrpoenepreruka (macmtab 1:22 000 000);

Cgir. Hopna metamypris (macmrad 1:22 000 000);

Cgir. KonmsopoBa metanyprist (macmrad 1:22 000 000);
Ceit. MammHoOyaiBHa mnpomucioBicTs (Macmrad 1:22 000
000);

Cgit. XiMmiuHa mpoMucIoBicTh (MacmTad 1:22 000 000);
3epHoBe rocnoaapcTBo cBiTy (Macmrtad 1:22 000 000);
TexHiyH1 KynbTypH cBiTy (MacmrTad 1:22 000 000);
TexcTmIbHA TPOMHUCIIOBICTh cBiTy (MacmiTad 1:22 000 000);
Cgit. I'ycrota Hacenenns (macmrad 1:22 000 000);
Haponu cBity (Macmrad 1:22 000 000)

bk ke
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2.1. HaB4aabHi e1eKTPOHHI MOCIOHUKHT
Vkpaina. HaceneHHs Ta rocnogapcrso.
ExoHoMiYHa Ta comianbHa reorpadis CBIiTy

VII. /lonaTkoBe 0012 {HAHHS

1.1. Indpposa noxkymMeHT-KaMepa

3abe3neuye:

JEeMOHCTpaIlil0 IJIOCKUX JOKYMEHTIB (HamepH, KHUXKKH,
KypHanu) ¢dopmaToM He MeHmie A4, a TakoX 00 €MHHX
NpeIMETIB, KpPUXKHX O00’€KTiB Tomo 0e3 MomepeaHboro
CKaHyBaHHS;

BUBEICHHS UITKOTO 300pak€HHS B YMOBax OCBITJIICHOI
MIKITBHOT ~ ayuToOpii 3  MOXJIMBICTIO  aBTOMATHYHOTO
(doKyCyBaHHS Ta pEryJIOBaHHS IMiJCBITKM poOOY0i 30HH
KaMepH.

[ToBHOKOIEOPOBE 300paskeHHs 3 JOKYMEHT-KaMepu
BUBOJHTHCS B PSKUMI OHJIAH Ha KOMIT IOT€p BUMTENs abo Ha
npoekTop. JlokymeHT-kamepa Mae OyTH CYMICHOIO 3
OTICPAIlIfHOID  CHCTEMOI0 Ha KOMIT'IOTEpl BYHTENA Ta
MIJKTI0YaTUCA IO KOMIT loTepa BUMTeNs abo MpoekTopa 3a
nonomororo USB- inTepdeiicy

Kaoiner ¢izuxnu

1.1. Kommiekt myasTumeniiiHoro odaaananns. Tun 1

A) IHTepakTHBHA I0IIKA:

JIOIITKA TIPSIMOT MTPOEKIIii 3 MOMJIMBICTIO HACTIHHOTO KPIIUICHHS;
poboya moBepxHs 01710T0 KOJIbOPY, TBEPAA, 31 CHEIlaTbHUM
AHTUOJIMCKOBUM ITOKPUTTSM, CTIHKHM JI0 YIIKOJKEHb,




po3paxoBaHa, 30KpeMa, JUIsl TMChMa Ha Hili MapKepaMu Ha
BOJISIHIM OCHOBI;

MiHIMaITbHUHA PO3MIip IHTEPAKTUBHOTO MPOEKIIHOTO
300paXeHHsI aKTUBHOI MMOBEPXH1 JOIIKU — HE MEHIIIE HiXK
niaronans 77 (195 cM) npu criBBiIHOLIEHH] CTOPiH 4:3
(mmmpuHa 156 cM, Bucota 117 cm). Po3mip npoekiiifHoro
300pakeHHs Mae 301raTucs 3 aKkTUBHOIO MIOBEPXHEIO JIOIIKH
BIJIMOBITHO /10 11 pO3MIpiB Ta aCIIEKTHOTO CHiBBITHOIICHHS;
JIOIIKA MIOBUHHA 3a0€31eYyBaTH MOXIIUBICTD YIPABIiHHS
KOHTEHTOM 0€310CepeIHbO 3a JOTIOMOI0I0 I0THKIB MaJbIIiB
pyku abo mMapkepa;

JIOTUKOBA TE€XHOJIOTIS JOIIKM MOBUHHA MiITPUMYBATHU: HE
MEHIIIe 6-TH OJTHOYACHUX JIOTHKIB, CTAHIAPTHI (DYHKITIT MU,
MpUHAWMHI J1iBO1 Ta MPaBOi KHOMOK MHIIII y TOYILlI JOTHUKY J0
aKTUBHOI OBEpXHi; ¢yHKHit0 multi-touch;

PO3AiTbHA 3[JaTHICTh MO3UIIIOHYBAaHHS JOTUKY — HE MEHIIIE HIX
4000%x4000 TO4OK;

tun iHTepdeiicy — USB;

JIOBXKUHA iHTepeiicCHOTO Kabenro — He MeHIa, HiXK HeoO0XiTHa
JUIS TAKITIOYEHHS. IPUCTPOIO JI0 MEPCOHATIBHOI0 KOMIT I0Tepa
BUYHTEJS y MiCIli HOTO BCTAHOBJICHHS;

HiAKJIIOYEHHS JOIIKH IO IEPCOHATBHOTO0 KOMIT FOTepa BUUTEIIS;
rapaHTis Ha JIOIIKY HEe MeHIIe 3 poKiB

bB) MyasTtuMeniiiHuii NPOeKTOP 3 KOPOTKO(OKYCHHM
00’€KTHUBOM:

cBiTioBuii OTIK He MeHie 2500 ANSI aroMmeHiB;

pO3AlIbHA 3aTHICTh IPOEKTOpa MOBUHHA OyTH HEe MeHIIe XGA
(1024 x 768 nikceniB) a6o WXGA (1280 x 800 mikceniB);
acrnekTHe cuiBBigHomeHHs 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHiie 5000 roauH B cTaHAAPTHOMY
pexXMMI;

MPOEKTOP MOBUHEH KOMILJIEKTYBATHCH IiJIBICOM;

MIPOEKTOP BCTAHOBIIIOETHCS HA CICHIATILHOMY TIABICI, SIKAN
KpiNUThCs Oe3rocepelHb0 Hajl BEPXHIM KpaeM 1HTEPaKTHBHOI
JIOIIIKY JIO CTiHU a0 JI0 CTeli;

BIJICTaHb BiJl 00’€KTHBa MPOEKTOpA 10 IUIONIMHM MPOEKIii He




oureme 1 metpa;

JOBKHMHA 1HTep(deiicHOTO Kabeno - He MeHINa, HiX HeoOXigHa
JUTSL TIAKITIOYEHHST TPUCTPOIO J0 TMOPTATHBHOTO KOMIT'IOTEpa
BUUTENS y MicClli HOTO BCTAHOBJICHHS;

MIIKTFOYCHHS — 3IMCHIOETBCA A0  TpadigyHOro  amamrepa
MOPTATUBHOTO KOMIT'FOT€pa BUUTEIS;

rapaHTis Ha MPOEKTOp He MEHIIe 3-X POKiB;

rapaHTis Ha JaMIly IpoeKkTopa He MeHIie 1-ro poky abo 1000
TOJMH B POO0YOMY PEXKHIMI

B) BbazoBe mporpamMHe 3a0e3ne4YeHHs] I IHTePAKTHBHOL
TOIIKH Ta MYJbTHMEiHHOTO0 NMpoeKTOopa 3
KOPOTKO(POKYCHUM 00’ €KTHBOM:

JUIE CTBOPEHHSI, TEPETIsy Ta MPOrpaBaHHS IHTEPAKTHBHOTO
HaBYAJIbHOT'O KOHTEHTY;

CyMiCHE 3 ONepaIiiifHOI0 CUCTEMOIO KOMIT IOTepa BUUTEIIS;
HiATPUMYE IMIIOPT CTBOPEHUX (ailsiB pi3HUX GOpMAaTiB;

€ MOXJIMBICTb 3MIHIOBaTHU 00’€KT (pyXaTH, KIOHYBaTH,
nepeBepTaTH, 3MIHIOBaTH pO3Mip, OJIOKYBaTH, peJaryBary,
pobuTH TpPO30pHUM) 3a JOMOMOTOI0 CTaHAAPTHHUX 3ac00iB
POTrPaMHOro 3a0e3MeueHHS;

IHCTpYMEHT 3amicy eKpaHa IIOBMHEH MaTH MOXIIUBICTh
3amucatu (30epertd) Bech poboumii CTiI, 0OpaHy 30HY abo
o0OpaHe BIKHO;

HiATPUMYE YKPATHCHKY MOBY;

Mae (HYHKIIIO aBTOMAaTHYHOTO OHOBJICHHS

1.2. KommiekT MyJIbTUMEAIHHOT0 001axHanHs. Tum 2

A) MyabTuMeliiiHuii npoexkTop 3 iHTEePAKTHUBHUMU
GyHkuismu:

cBiTiioBHi TTOTIK He MeHIre 2500 ANSI aromeHiB;

pO3IUIbHA  3[AaTHICTH  NPOEKTOpa TMOBMHHA OyTH  HE
menme XGA (1024 x 768 mikceniB) abo WXGA (1280 x 800
MiKCeTiB);

acrnekTHe cruiBBimHommeHHs 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHIIe 5000 roauH B CTaHAAPTHOMY
PEeXHMI;

KOMILICKT €JICKTPOHHUX MapKepiB;




KOMIUIEKT JUTSI MiABICY (KpITUICHHS);

BiJICTaHb BiJl 00’€KTHBa MPOEKTOpa MO0 TUIOMIMHU MPOEKIii He
oureme 1 metpa;

JOBKHMHA 1HTep(]eiicHOTO Kabeno - He MEHINa, HiX HeoOXigHa
JUTSL TIIKITIOUEHHST TPUCTPOIO J0 IMOPTATHBHOTO KOMIT'IOTEpa
BUYMTEIS y MiCLi HOTO BCTAHOBJIEHHS;

MIIKITFOYCHHS  3MIMCHIOETBCS A0  TpadigyHOoro  amamrepa
MNOPTaTUBHOTO KOMI'IOTEpa BUUTEIIS;

rapaHTis Ha POEKTOP HEe MEHIIEe 3-X POKiB;

rapaHTis Ha JIaMIly TpoeKTopa He MeHie 1-ro poky a6o 1000
TOJIMH B POO0YOMY PEXHUMI

b) MapkepHa gomka st MyJbTUMEIIHOTO NMPOEKTOpPA 3
iHTepakTUBHUMH QyHKIiAMM:

poboya TMOBEpXHS MaToOBa, OLIOr0 KOJIbOPY, pO3paxoBaHa y
TOMY YHCIIi JJISl TUChMA Ha Hill MapKepaMu Ha BOJISHIN OCHOBI;
pPO3Mip MOBHHEH BiJMOBIAATH PO3MIPYy IHTEPAKTUBHOI MPOEKIIii
poeKTopa, ajie aiaroHans He MeHme 777 (195 cm) mpu
criBBiHOMIIEHH] cTopiH 4:3, 16:9, 16:10

B) bazoBe nporpamse 3a0e3neyeHHs A1 MYJbTUMeIIiTHOTO
NMPOEKTOPA 3 IHTePAKTUBHUMHU QYHKIIsAMH:

JUIE CTBOPEHHSI Ta TEPeryisily IHTEPaKTHBHOTO HABYAJIHLHOTO
KOHTEHTY;

CyMiCHE 3 OTepalifHOI0 CHCTEMOIO KOMIT FOTepa BUUTEIIS;
HasBHICTh 0a30BUX rpaiyHUX IHCTPYMEHTIB:

BUOIp THITYy Ta KOJILOPY Mapkepa, 6a30Bi reomeTpuuHi Girypu
(xomo, KBaipaT, TPUKYTHHUK), MOKJIMBICTH 3MiHU (OHY poOOUOT
30HM (B JIIHIIO, B KIITHHKY);

HiATpUMKA OJHOYAaCHOI poOOTH HE MeHIe 2-X KOPUCTYBauiB
(MapkepiB);

MOKJIUBICT ~ 3MIHIOBaTH  00’€KT  (pyxaTH, KIOHYBAaTH,
nepeBepTaTH, 3MIHIOBAaTH PO3MIp, peAaryBaTH) 3a JIOTIOMOTOIO
CTaHJApTHHUX 3aC001B MPOrPaMHOIO 3a0e3MeUeHHS;

HiATpUMY€E YKPaiHCBKY MOBY;

Ma€ (QyHKIIIF0 aBTOMAaTUYHOTO a00 PYYHOTO OHOBJICHHS

I') Cuctema iHTEpAKTHBHOTO ONMMTYBAHHSI:
0e31pOTOBUH MyJbT JUisl BUOOPY BapiaHTa BiJANOBI/i, HE MEHIIIE




12 knasir;

MOy b-TIpHiiMad 0€37JpOTOBOTO 3B S3KY 3 MyJIbTaMHU;

CyMKa 15 30epiranHs Ta IepeHeCceHHS;

nporpamMHe 3a0e3neueHHs I CTBOPEHHs, 30epiraHHs,
BIITBOPEHHS Ta aHAJII3Y 3alMTaHb PI3HOTO TUITY

I) AkycTuyHa cHcTeMa 30BHilIHS 200 BOYyJ0OBaHA B
NPOEeKTOp:

MOTYXHICTh: He MeHIIe Hix 10 BT;

yactoTa: He ripme Hixk 100 I'n-20000 ['a

2.1. Hap4yaibHUil KOMII'IOTEPHUH KOMILJIEKC

A) IlopraTuBHUI KoMII'IOTEpP BUUTEJIS (HOYTOYK):
nporecop: Pentium 32xx abo exBiBaJeHT;

BijeoaganTep: iHTerpoBanuii Bigeoamanrtep Intel HD Graphics
4400 abo0 cKBIBAJICHT;

orepaTHBHA MaM’siTh: TexHoJorisa He ripme DDR3, yacrora He
MeHire 1600 MHz, 06’em nmam’sti He MeHIe HiXK 4 Gb;
KOPCTKUHM nuck: TN He ripme SATA, mBUAKICTh MITUHAETSI
He meniie 5400 06/xB, 00’ em mam’sti He MeHIne Hix 500 Gb;
Oarapes: emHicTh He MeHIe HK 6500 mAh a6o He MeHme 8
T'OJIMH aBTOHOMHOI po0OTH;

JTUCIUIEH: NlaroHajdb HE MeHme HiX 157, mupokodopmaTHuit
TFT a6o LCD, 16:9, MmakcumanbHa pO3AiNbHA 3MaTHICTh HE
MeHire Hixk 1366 x 768;

WEB-kamepa: He men1e Hix 0,3 Mp;

po3’emu Ta noptu: He MeHIe Hix 2 x USB 3.0 ta 1 x USB 2.0/
HDMI/ LAN (RJ-45)/kapa-piaep/ aynio BUXiJ;

KoMyHiKarlii: HasBHICTh Bluetooth Ta/abo Wi-Fi 802.11, LAN;
orepaiiifHa cHcTeMa: IONepeHbO0 BCTAHOBJECHA JIilleH3iiHa
onepariitHa cuctema (OC) 3 O€3KOIMTOBHUMHU OHOBJICHHSIMH,
HiATPUMKOI0 poOOTH Yy JIOKaJbHIM 00UMCIIOBAIBHIN Mepexi 3
JIOMEHHOIO OpraHi3alli€lo Ta yKpaiHOMOBHUM 1HTepdericom;
HakeT MOporpaMHUX  3aco0iB  O(ICHOrO  NpPU3HAYEHHS:
ceprudikoBanuii B YKpaiHi, 3 yKpailHOMOBHUM I1HTepdeiicoMm,
cyMicHUH 3 oOpanoro OC, mo niaATpuMye poOOTy 3 OCHOBHUMHU
daiinoumu  popmatamu (DOC, DOCX, RTF, XLS, XLSX,
PPT, PPTX, HTML ta MDB, ODT, ODS, ODP), a Takox




poOOTYy 3 EJIEKTPOHHOIO MOMTOK. HasBHICTE yKpaiHOMOBHOL
MiITPUMKH;

AHTUBIPYC: TIOMIEPEHHO BCTAHOBIICHUI aHTHBIPYCHUH 3aXHUCT 13
37IaTHICTIO BUSIBJIICHHS Ta 3HEUIKOKEHHS MEPEKEBHX 3arpos,
HasIBHICTIO TIPEBEHTHBHUX TEXHOJOTIH, sKi 3a0e3MedyroTh
BUSIBJICHHSI HEBIJOMUX 3arpos;

TEPMIH JIii JTIeH311 He MEHIIIe HiXK 5 POKIB

b) IlopraruBHmii komn'lotep Y4yHsA (HOYTOYK) a0o
npuctpiii-rpancgopmep (2 B 1):

nporecop: Intel Bay Trail Atom Z37xx abo ekBiBaJeHT;
BiJleoananTep: iHTerpoBanuil Bineoanantep Intel HD Graphics
a00 CKBIBAJICHT;

orepaTHBHA Iam’sTh: 3 TEXHOJIOTi€0 He ripme HiK DDR3,
00’eMm mam’sATi He MeHIe HiXK 2 Gb;

JKOpCTKUHM auck: Tun He Tipme SATA, MBUAKICTE TIMTUHACIS
He MmeHie 5400 06/xB, 00’em mam’saTi He MeHine HixX 320 Gb
a00 TBEPAOTUIbHMN (DIIeII-HAKOMUYYyBa4d 3 00’€MOM mam’sITi HE
Meniie Hix 32 Gb;

Oarapes emuictio He MeHie HK 4000 mAh abo He menme 6
T'OJIMH aBTOHOMHOI po0oTH;

auciier 3 giaronammro He Menme Hik 10,17, TFT a6o LCD,
MaKcHUMaibHa pO3/AiibHA 3JaTHICTh HEe MeHIIe Hik 1366 x 768;
WEB-kamepa: WEB-kamepa ne menie Hix 1,3 Mp;

po3’emu Ta nmoptu He meHie Hix 1 x USB 3.0 ta 1 x USB 2.0/
HDMI/kapn-pinep/ayioBUxif;

KOMYyHiKarlii: HasBHicTh Bluetooth Ta/abo Wi-Fi 802.11b/g/n/;
omepailiifHa cHUcTeMa: MOMEePeHbO BCTAHOBJICHA JIIIEH31MHA
onepaniiiHa cuctema (OC) 3 0GE3KOIMITOBHUMHU OHOBJICHHSIMH,
HIATPUMKOIO POOOTH Y JIOKAJIbHIM OOYHMCIIIOBAJIbHIA MEpexi 3
JIOMEHHOIO Oprasizalli€o Ta YKpaiHOMOBHUM iHTepdericom.
[ToBHOLIIHHA MIATPUMKAa POOOTH KOPHUCTYBadiB 3 OOMEKEHUMU
MOKITUBOCTSIMH;

[akeT MPOrpamMHUX 3aco0iB O(}ICHOTO MNPU3HAYECHHS: MaKeT
0(picHOr0  HPUKIAJHOTO MPOTrPaMHOro  3abe3MeyYeHHs 3
yYKpaiHOMOBHUM 1HTepdelicom, cymicHuil 3 obpaHoo OC, mio
OiATpUMY€E poOOTY 3 OCHOBHMMH (aitnoBumu dopmaramu




(DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML Ta
MDB, ODT, ODS, ODP), a Takox poOOTy 3 €IeKTPOHHOIO
TOIIITOXO;

AHTUBIPYC: TIONIEPEHHO BCTAHOBIICHHUI aHTHBIPYCHUH 3aXHUCT 13
3JIaTHICTIO BWSIBJICHHS Ta 3HEIIKOKEHHS MEPEKEBHX 3arpos,
HAsBHICTIO TIPEBEHTUBHUX TEXHOJOTIH, sKi 3a0e3meuyroTh
BUSIBIICHHS HEBIJJOMHUX 3arpo3;

TEepMiH Jii JTIeH31i He MEHIIIe HiXK 5 POKiB

2.2. CneuniaJjizoBaHe nporpamue 3aée3ne4eHHst

A) Ilporpamsue 3a0e3ne4eHHs 1 TAKUX (QYHKILIN:
IIPUCKOpPEHa 310MKa 3 MOXKJIMBICTIO BUOOpPY 1HTEpPBAILY 3HOMKHU
WEB-kamepoto 1 300py 3adikcoBaHuX (OTO3HIMKIB B €IUHUI
MOTIK Bife€o;

BIJICTE)KYBaHHS MEPEMIIICHHS OJHOTO a00 AEKIIbKOX 00'€KTIB
3a KUIbKOMa @apaMerpamM  (3MILEHHS, IMIBUJKICTh 1
HPUCKOPEHHS) B PEXKUMI PEeabHOr0 yacy 1 (JiKCyBaHHS 3MiHU Y
dopmi Orpadikis;

aBTOMATHYHUM 3amuc y pa3i BUSBIECHHS pyxy nepen WEB-
KaMepoo

b) Mikpockomn:

onmupoByBaHHS  [MOKa3aHb  NpWIAAiB 3  JIHIWHUMH,
pajianbHUMH IIKaJIaMd, HUGPOBUMH [UCIUIESIMH B PEKUAMI
peaIbHOTO Yacy; CTBOPEHHS KapTH pyxy OO'€kTiB Yy
JOCTiKyBaHii o0macTi

B) InTepakTuBHI MyJbTUMEilHI €JIEKTPOHHI OCBITHI

pecypcu:
MeJaroriydl  ImporpaMHi  3aco0u, BIPTyalbHI JlabopaTopii,
MYJIbTUMEIIMHI ~ TAPYYHUKH,  €JIEKTPOHHI  HaBYaJIbHO-

METOINYHI KOMIUIEKCH y BUTJISLIL IHTEPAKTUBHOTO
3aCTOCYBaHHA 3 MOXIHUBICTIO poOoTH B pexumi 0e3
MIIKITIOYEHHS 10 Mepexi [HTepHeT Ta (yHKI[IOHAIOM IS
KOHCTPYIOBaHHS YPOKIB ISl YCIX KJIACiB;

CHCTEMa YIPaBIiHHA OCBITHIMH TPUCTPOSIMH:  JTOJATOK
MOBUHEH HAJaBaTH IHCTPYMEHTH JJs BiANpaBICHHS Ta
OTPUMAaHHS YpOKIB, aJMIHICTPYBaHHS OIIIHKH, KOHTPOJIO 1
AKTUBHOCTI YUHIB




2.3. Wi-fi poytep

[Mpuctpiit s 3abe3nedeHHs (QYHKIIOHYBaHHS Oe3ApOTOBOT
MEpEeki KJIacy i3 MOXKJIHMBICTIO 3abe3rneueHHs Oe3rnepebiiHoT
pobotn 10 30 OJHOYACHO MINKIIOUEHHX IIEPCOHATBHUX
[IPUCTPOIB

2.4. Barato)yHKUiOHAIbHMI NMPUCTPil (IPpHHTEpP-CKaHep-
Komip):

dopmar nanepy A4;

IPUHTEP Ta KOHIp JUIsl IPYKY KOJIBOPOBUX Ta YOPHO-OUIUX
JIOKYMEHTIB;

CKaHep KOJIbOPOBUX Ta YOPHO-OLIUX TOKYMEHTIB;

HIBUJKICTh IPYKY HE MEHILE HIX 25 CT/XB;

TEXHOJIOT1Sl CTpyMEHeBa abo Jla3epHa;

CTapTOBUHM KOMILJIEKT BUTPATHUX MaTepialliB Mae
3abesneuyBatu He MeHIe Hix 4000 BUIPYKiB KOJILOPOBUX
JOKyMeHTiB (popmaTy A4 13 cepeiHIM 3alIOBHEHHSAM CTOPIHKU
He MeHIe 5 %;

BUTPATHI MaTepianu [Jis 1i€l MoJieNi IPUHTepa MatoTh Oy TH
JIOCTYIHHMMH JUIsl Tpua0aHHs B YKpaiHi

3.1. Ilanean feMoHcTpaNiiiHa

[IpeseHTamiifHuii CTaTUYHUN KOMIUIEKT 3 YCTaTKyBaHHSIM st
3aKpIIUICHHS Ta JeMOHCTpaii TaOIH1Ib, KapT,
JIEMOHCTPAIITHUX MOJIEJICH Ta IHIUX HAOYHUX MTOCIOHHKIB

4.1. Jomka. Tun 1

Jlomka wMapkepHa, OULTa Ha MeETaJeBii OCHOBI, MOXe
BUKOPUCTOBYBATUCh  SIK ~ MarHiTHa A0 KPIIUIEHHS
JIEMOHCTPAIIIITHOTO 00JIaIHAHHS, 11arOHAJIb HE MEHIIIE 2 M.
Mapkepn ans  Oinoi  momku (YOpHUHM, CHHINW, 3€JIeHHUH,
YEPBOHMI).

['yOka 11 MapKepHOI JIOIIKH.

HaGip maruiTiB 11 KpiruIeHHS 10 JOITKH.

HaOip auis KpirieHHs JOIIKH

4.2. Tomxka. Tum 2

Jomika ayis KpeWId TEMHO-3€JI€HOT0, TEMHO-KOPUYHEBOTO YH
YOPHOTO KOJBOPY, Ha OJHY, JBi, YOTHpPH, II'SITh POOOYHX
MNOBCPXOHb, MOXKC BHKOPHCTOBYBATHCH MK MaFHiTHa JJIA




KPITUICHHS JEMOHCTPAIIHHOTO OOJIaJHAHHS, JiaroHajdb He 5 0
MEHIIIE 2 M. 3 0
Habip kpeiiam mist momrku (61J1a Ta KOJILOPOBA). 1 0
HaGip mMaruiTiB 111 KpiruIeHHS 10 AOITKH.

Halip ju1st KpITUICHHSI TOTIKH

1.1. I{udpoBuii BUMIPIOBATbHUI KOMII’IOTePHHII KOMILJICKC 0

A8 ka0iHeTy Qizukn

A) lln¢pposuii BUMipIOBAJILHUNA KOMITI'IOTEPHHI KOMILTIEKC
A BUMTEJIS:

U(PPOBUIA BUMIPIOBAJIBHUNA KOMIT FOTEPHUHA KOMIUIEKC IS
kabiHeTy (i3MKHM MiAKiIoYaeThes 10 komm torepa USB-moprty
KOMIT I0Tepa, Ma€ MOXIJIUBICTh 0€3/JpOTOBOrO Ta/abo IpOTOBOTO
croco0y mig’enHaHHs ab0 Mae aBTOHOMHHUH pEeXUM 3
Oe3nocepeiHiM BUBOJIOM pe3yJIbTaTiB Ha BOYJOBaHUHN €KpaH 3
MOKJIMBICTIO TOJAIBIIOTO iX TMEpeHECeHHs Il 0O0pOoOKH 10
OCHOBHOTI'O KOMII IOT€Epa.

Kommieke cynpoBOIKYy€eThCSI KEPIBHUIITBOM 3 EKCIUTyaTallii,
METOAUYHUM MOCIOHMKOM Ta IPOTrPaMHUM 3a0€311€UECHHSIM.
A.1l. MeToan4Hui MOCIOHUK:

METOAMYHUNA  TMOCIOHMK 3  HPOBEAEHHS  IHTEPAKTUBHHUX
JEMOHCTPALIfHUX EKCIEPUMEHTIB Ta JIabopaTOpHUX poOIT 13
MOKJIUBICTIO POOOTH B pexkuMi 3 ab0 0e3 MiAKIIOYEHHS /0
Mepexki [HTepHeT, IHTepaKTUBHUM 3MICTOM, (DYHKI[IOHAJIOM JIJIst
pelaryBaHHs KOHTEHTY ab0 CTBOPEHHS HOTaTOK Ta 3aKJaJ0K
0e31ocepeIHbO Y TMOCIOHWKY, SIKHHA TIPAIIOE B OIMEpaliifHuX
cucremax OC Windows, Ta/abo Android, Ta/a6o iOS.
MetoauuHuii MociOHUK 3 (P13MKM TTOBUHEH MICTUTH HE MEHIE
20 neMoHCTpaLiiHUX eKCIIEPUMEHTIB Ta JIAOOPATOPHUX POOIT 3
BUKOPHUCTAHHSAM IU(PPOBOTO BUMIPIOBAJILHOTO KOMII'TOTEPHOTO
KOMIUIEKCY s KaOiHeTry (i3uKu, MaTh I1HCTPYMEHTH MJIst
CTBOPCHHSI BIIACHUX €KCIICPUMECHTIB.

XapakTepUCTUKU MHPOTPaMHOro 3a0e3NedyeHHs LU(PPOBOro
BUMIPIOBAJILHOTO KOMITFOTEPHOTO KOMILIEKCY:

MOJKJIMBICTh 300pYy JaHUX OJJHOYACHO 3 JEKLIbKOX JTaTUHUKIB;
KUIbKa PEXUMIB BIIOOpaXKeHHs JaHMX: rpadiku, Tadaui,
JiarpaM 1 UG POBUI BUTIIST;




MOJKJIMBICTh MAaTEMaTHYHOTO OTPAIFOBAaHHS 310paHUX JaHUX Y
BikHI TpadikiB Ta TaOnMIb 13 3aCTOCYBaHHSM OCHOBHHX
byHKLiN aHami3y rpadiyHUX TaHUX;

MOXJIMBICTh ~ OTPUMAaHHS  CTQTHCTHYHHX  XapaKTEPHUCTHUK
OTpPHMaHUX JaHUX;

excropt Aanux B Excel Ta iHII11 mporpamu;

HasIBHICTH Bepcii nmporpamuoro 3abesnedenHss OC, cyMicHUX 3
KOMIT FOTEPOM BUHTEIIS/YIHS;

iHTepdeiic mporpaMHOTO  3a0e3MeueHHs IOBUHEH OyTH
O6araToMOBHUM (YKpaiHOMOBHHI Ta aHTJIOMOBHUU 1HTepdeicu
000B'sI3KOBI)

A.2. AnanoroBo-uu¢poBuii nepersoproBay — 1
AHan0roBo-1M(ppoBUil NEPETBOPIOBAY IOBUHEH:

npaioBaty mig ynpasiaiHaiM OC Windows, ta/a6o Android,
Ta/a60 10S 3a 10MOMOTroI0 MPOTrPaMHOTO 3a0€3TCUCHHS,

MaTH MiAKIIOYEHHS [0 MEpCOHAJIbHOTO KOMII'IOTEpa 4epe3
USB-nopt, 0e3apoToBuii cmoci6 mia’enHaHHs abo MaTh
ABTOHOMHHUH pexuM poOoTu 3 Oe3nocepeHiM BHBOJOM
pe3yabpTaTiB Ha BOYIOBaHMI €KpaH 3 MOKIIUBICTIO TTOIAJIBIIIOTO
iX mepeHeceHHs /i1 00poOKH 0 OCHOBHOTO KOMII FOTEpa;

Matu gacTtoty 3amipiB He MeHIe 10 000 3a cexyHmy;

MaTH BOYJIOBaHUI €IEMEHT J>KUBICHHS 13 MOXKJIHBICTIO
MiATPUMYBATH 3aIMC JAHUX MPOTATOM HEe MeHIe 12 roIuH;
MaTH PO3JUIbHY 3/1aTHICTh 3aMipiB He MeHlIe 12 6it;

MaTH MOJJIMBICTh ABTOHOMHOTO HArpOMa/DKEHHS IaHUX ¥
BHYTPILIHIO TIaM’SITh;

MaTy aBTOMaTUYHE PO3IMi3HABAHHS JATUHKIB;

MaTH 30BHIIIHIN IHIUKATOP poOOTH

A.3. latuuk Hanpyru (30BHINIHIN) — 2:
Jliama3oH BUMipIOBaHb: HEe MeHIIe + 25 B.
TounicTs: He ripme + 5 %.

MakcumanbHa BXijJiHa Harpyra: He MeHuie 25 B.
KanibpyBaHHs: He BUMarae KaniOpyBaHHS

A.4. JlaTuuk cTpyMmy (30BHIIIHIH) - 2:
Hiama3on: He meHme =+ 2,5 A.
Bxigauii cTpyM: 3MiHHHHA 200 MOCTIHHHIA CTPYM.




TounicTe: He Tipme + 5 %.
MaxkcuManbHHI BXITHUHM cTpyM: He MeHIe 4 A.
KaniOpyBaHHs: He BUMarae KajaiOopyBaHHs

A.5. JlaTuuk Temmeparypu (30BHIIIHIN) — 2:

Hiana3zon: He Byxue -20 °C - +120 °C.

TounicTe: He ripuie +2 % .

UyTnuBuil €JeMEHT: pO3TalllOBaHUM ycepeauHl HaKOHEYHUKa
JlaTyMKa.

KanibpyBaHHs: He BUMarae KajiiOpyBaHHs

A.6. JlaTuuk Temneparypu (Tepmonapa, 30BHIIIHINA) — 1:
Hianazon: we Byxue Big 0°C mo 1200 °C.

TounicTe: He ripe + 3% .

KanibpyBanHs: He BUMarae kaniOpyBaHHS

A.7. JlaTuuk THCKYy - 1:

Hianazon: ve Byxxue 50 - 110 kIla.
TounicTs: He ripme +5 % .
KanibpyBaHHs: He BUMarae KaniOpyBaHHs

A.8. MikpodonHmii 1aTyuk (30BHINIHIN) — 1:
YacTotHwmii miama3oH: He Bykue 100 I'm - 8 000 Iy

A.9. JlaTuuk OCBITJICHOCTI - 1:
Hianazon: vHe Byxue 0 — 50 000 JIk.
TounicTs: He ripue + 4 %.
CriekTpaibHMI Aiana3oH: BUIUME CBITIO

A.10. JJaTyrik MarxiTHOTO 1oJist (30BHIIIHIN) — 1:
Uyrnuicts: He MeHtne + 0,2 mTir, He menme £10 mTo.
TounicTe: He ripuie + 8 %.

KaniOpyBaHHS: IOCTaBISETHCS MMOBHICTIO BiKaTIOpOBaHMIA

A.11. datuuk pyxy (BiacraHi, 30BHIIIHIN) — 1:
Hiana3zon: He Byxuuit 0,2 M - 5 M.

Tounicts: He ripuie 5 %.

KanibpyBaHHs: He BUMarae KajniOpyBaHHs

A.12. ®oTtoBopoTa — 2:
JATYNK BUMIPIOE 9Yac, HEOOXIMHUM 00'€KTy ISl TMPOXOIKCHHS
IT1]T aPKOIO JaTYHKa

A.13. JlaTumk cuim (30BHIIIHIN) — 2:




miarmaszonu: He menme -1 H o +1 H.

Tounicte: He ripie + 5%.

KaniOpyBaHHS: MMOCTaBISAETHCS TIOBHICTIO BiIKaIiOpOBaHUii.
KaniOpyBanHst ~ jaTdyMka TakoXX MOXJIHMBE B  paMKax
IPOrPaMHOTO 3a0e3NeUeHHs

A.14. laTumk piBHS 3ByKOBOI'O TUCKY (30BHIIIHIN) - 1:
Jiana3oH BUMiproBaHb: He Byxue 55 ab - 110 nb.
TouHicTh BUMIPIOBAaHb AaTYMKA MOBUHHA OyTH He MeHIe 5 1b.

Jiana3oH peecTpoBaHUX JAaTYMKOM YacTOT MOBUHEH OyTH He
Menme 100 I'g - 8000 'y

A.15. JlaTuuk npuckopeHHs (30BHIIIHIHN) — 1:
Jiama3oH: HE MEHIe =5 g .
Tounicth: He ripme + 0,05 g

A.16. Jlatunk Bomorocti — 1:
BHUMIpIO€ BITHOCHY BoJoricTh Big 0 % - 100 %.
TouHIiCTh BUMIpIOBaHb AaT4YMKa He ripme S %

A.17. JaTuuk yibpTpadioseToBOro BUMIPOMiHIOBaHHS — 1:
nianasoH: He MeHme 0-10 Bt/m?, 0-200 Bt/m?.
JopxuHa xBuiib: He MeHIIe 290-390 am

A.18. JlaTunk TemnepaTypHy HaBKOJHUIIHBOIO CEpeloBUILA — 1:
Temmepartypa: Bix -30°C mo +50 °C.

TounicTe: He Tipme + 2% .

KaniOpyBaHHs: He BUMarae KajiOpyBaHHS.

A.19. JleMoHCTpaniiHMiA UPPOBUIA eKpaH TUISt
0e3MocepeTHHOr0 BiJOOpaKCHHS Pe3yJIbTaTiB BUMIPIOBAHHS

HaGip kabenmiB y KUIBKOCTI, JDOCTATHIM IS TIAKIIOYEHHS
aHaJIOroBO-IIM(POBOTo NMEpeTBOPIOBaya Ta JATYHKIB.
KinpkicHuit CKJIaJ 1 poBOro BHUMIPIOBAJILHOTO
KOMIT'IOTEPHOTO ~ KOMIUIEKCY  ais  KabiHety — (i3uku
BU3HAYAETHCSI BUUTEIIEM.

b) lln¢pposuii BUMIpIOBaIbHUI KOMII'IOTEPHUH KOMILIEKC
JJISl YIHA:

nporpaMHe 3a0e3MeueHHs Ta XapaKTEepUCTHKH IH(poBOro
BUMIPIOBAJILHOTO KOMIT FOTEPHOTO KOMIUIEKCY I KaOiHETy
Gbi3ukn U1 yYHsl aHAJIOTI4HI MPOTPaMHOMY 3a0€3MEUEHHIO Ta
XapakTEPUCTUKAM T1H(PPOBOTO BHUMIPIOBAIHHOTO KOMIUIEKCY

2-15*%




Ut KaOiHeTy (Di3MKH [T BUMTEIIS.

[lepenik paTuukiB y ckiagi mUQPPOBOr0 KOMIT IOTEPHOTO
BUMIPIOBAJIFHOTO  KOMIUIEKCY JUISI YYHS  BH3HAYa€ThCS
BYMTEJIEM BiJIIIOBITHO 10 BUMOT HAaBYAJIbHOI IPOTPaMH.

I1. le/l.]'la)ll/l 3arajJbHoOro mMpu3Ha4cHHsA

1.1. Ilpuiaaan 1eMOHCTpPANiiiHI eJIeKTPHYHI

Tepe3u eaeKTpOHHI BUCOKOT TOUHOCTI

MaxkcumanbHe HaBaHTaXEHHs Tepe3iB — He MeHme 0,5 Kr,
yyTiauBicTh — 0,01 r, kmac ToyHocTi - cepenHiit. KuBneHHs -
BiJl Mepexi abo akymyJssiTopa

[lnuTka enekTpuyHa

[Tnutka sBAsie cOOOIO eNeKTpOHarpiBay y BHIVIAII 3aKPHUTOTO
KepaMivyHOTO JUCKa 31 CIipaJlIl0, BMOHTOBAHOIO B KOPITYC.
OCHOBHI TeXHIUHI XapaKTePUCTUKU:

Harpyra >xuBiieHHs 220 B, 50 I'u, crmoxuBaHa MOTYXHICTh HE
MeHie Hix 0,5 kBt

brok xuBnenHs mabopaTopHuit
OCHOBHI TeXHIUHI XapaKTEPUCTUKU:
MOCTIiHA CTa0lIi30BaHa HANpyra, PEryJIiOBaHHS HaIlpyrd Ta
CHIIM CTPyMy, 3axXHCT 3a CTPyMOM, HasiBHICTb KOHTPOJBHHX
MPUIAIIB HAPYTU Ta CUIIU CTPYMY.

MaxkcumanbHi mapaMeTpu: BUXiJHA Hapyra He MeHme 12 B,
CTpYM He MeHIe 2 A

['enepaTop 3ByKOBUI (PYHKITIOHATHHHIA
['eHepye eNeKTpUYHI CUTHAJIM CHUHYCOIAANbHOI, MPSMOKYTHOT
Ta TPUKYTHOI (hopMu

MikpohoH 1 TeMOHCTpAIIiit

brox >XuBNEHHS NeMOHCTpauiiHMi (BUIpsMIIEHAa Ta 3MIHHA
HaTpyra)

I3 3axucToM 3a CTpyMOM, Ma€ BEIHMKI KOHTPOJIbHI Mpuiaau
HaNpyru Ta CWIM CTpyMmy. MakcuMasbHI mapaMeTpH: BUXiJTHA
Hapyra He MeHIe 12 B, ctpym - He meHue 2 A

['enepatop (Jukepeno) BHCOKOI HANpyrd - EJICKTPOHHUH
MEPETBOPIOBAY  3MIHHOI MEpPEeXEeBOi HAmpyrd y BHCOKY
HOCTiHY Hampyry

JleMoHCTpamiitHuii MyJIBTHMETP




CrpinoyHe, piAKOKpUCTaJiuHe abo CBIiTIOAIOAHE TadIo 3
mudpaMu, po3Mip SKHX T03BOJISIE PO3PI3HATH IOKAa3aHHS 3
BiJcTaHi 10 5 M

JemoHcTpauiiHuit rajabBaHOMETP MAarHiTOeIeKTPUIHOI
cucteMu 3 Tabino 3 wuudpamu, po3Mip SAKUX JO3BOJIE
PO3PI3HATH IMOKAa3aHHs 3 BIACTaHI 10 5 M

3apsaHUM  TpUCTpId AN akyMmMyJsTopiB  Tumy AA  ans
3a0e3neueHHs] aBTOMAaTUYHOTO 3apsyKaHHA HE MeHIl sk 4
aKyMyJISITOpiB TUIY AA

Axymymstopu tuny AA 3 emHicTio He MeHie 2000 MA/ron Ta
€.p.C. B 3apsyDKEHOMY cTaHl He MmeHIe 1,3 B

[udpoBuii BUMiproBaJIbHU Npuiaa (MyIbTUMETP)

Jlnst BUMIprOBaHHS TIOCTIMHOI 1 3MIHHOI HANpyTH, MOCTIHHOTO 1
3MIHHOTO CTPyMY, OIIOpPY, €MKOCTi, YacTOTH, TEMIIEpaTypH,
TIePEBIPKHU JT10/TIB

Bononarpisau
3 06’eMOM BOJIH, IO HATPIBAETHCS, 1- 2 JI, HOTYXHICTh 1-2 KBT

Tepesu enexkTpoHHi, TOOYTOBI
MakcumanbHe 3HaYeHHSI He MeHIIe | Kr, TOuHICTh He Tipmie 1
T, po3MipH 1aThopMu 3BaKyBaHHs He MeHnIe 120 MM

2.1. llpunagu MexaHivHi JeMOHCTPaLiiHI

Metp nemoHcTpauiiHui

BurotoBnenunit 3 wmimHOro Iuiactuky abo  gepeBa 3
MUJTIMETPOBOIO, CAHTUMETPOBOIO, IEIIMMETPOBOIO IITKAJIOK0

Tepe3u MexaHiuH1
MakcumainsHe 3HadeHHsS He MenIe 0,1 kr.
Baxku a0 tepesis, 0,001 xkr - 10

[lItatuB ¢i3uuHuil yHIBEpCaTbHUN

BurotoBnenuii 3  MIIHHMX, 3HOCOCTIHKMX MaTepialiB, IO
MalTh AHTUKOPO31MHE TMOKPUTTA a00 CTIMKUX 1O 30BHINIHIX
BrummBiB. lllTatuB mae OyTW y MOAYJIbHOMY BHKOHAHHI 3
SIIIAKOM JIJ1s1 30€piraHHs Ta TPAHCIIOPTYBAaHHS.

Jlo ckmany mTaTUBY BXOASATH!

OCHOBaA - 1;

CTPUXKEHD - 1;

3aTHCKaYi - 1;




Janka - 1;
KUbLE - 1.
Bci gerani npuiany MatoTh OyTH PO3MIMICHI B JIOXKEMEHTAX

BanTaxx HaOipHUi
Hucku 0,01-0,05 kr, y Tomy uncai 1 — Ha cTpuxHi; Big 0,1kr

Cronuk nigiiMaabHAR

Posmip mmardopmm 150x150 mm ab6o 200x200 mwMm, npms
3a0e3neueHHs] PIBHOMIPHOTO TIAHATTA OOJIaJHAHHS HA BUCOTY
He meHTIe 200 MM

BakyymHa Tapinka

OcHameHa €JIeKTPUYHUM J3BIHKOM a00 1HIIUM JKEPEIoM
3BYKY, 3 TPAHMYHUM 3HAUEHHSM BaKyyMETPHYHOTO THCKY ITiJ{
KoBIakoM He MeHme Hix 0,1 MIla

['yaHOMOBEIH IEMOHCTpAIIHHUT

[IupokocMyroBuii ryyHoMoBellb a00 aKyCTMYHAa CHCTeMa 13
BOYJIOBaHUM IIiJICHJIIOBaYeM Ta [iala30HOM BiITBOPIOBAHHX
yacToT He MmeHie 20-10000 I'g

Hacoc BakyyMHWMIT e1eKTpHUHII a00 MeXaHIYHUI

3abesneuye  3anumIkoBuid TUCK He Oumpme 150 Ila. YV
KOMIUICKTI MOXe OyTH JOJAaTKOBE YCTaTKyBaHHS OJHOTO
CTaHJapTYy:

MEPEeXiTHUK (IIAHSIb-IITYIEp s TPHUETHAHHS BaKyyMHOTO
naanra @ 6-8 mm;

MIBUAKO3MIHHMI 3aTHCKAY;

BAKyyMHUI TBUHTOBUM KpaH;

VIIUTEHIOBAY IS 3'€ THAHHS (PIIAHIIIB;

BaKyyMHHI repMETHK;

BaKyyMHUI nuIaHr @ 6-8 MM, gomxuHa — 1,5-2 Mm;

[IIJTAHT BUXJIOIMHUM, JOBXWHA — 1,5-2 M;

BaKyyMHHH IITyIep-TPIHHIK;

GITBTP BUXJIONY

3.1. Ha6ip ximiuyHoro mocyany a6o Hallp WKIILHUT
Jabdoparopumii s ka0iHery ¢izukn (HILJID):

KoJ10a koHiuHa 50 M1 - 1;

koJs10a mockomonHa 50 mi - 1;

KoJ0a kpyrinogoHHa 50 mui - 1;




CKJISIHKA i 30epiranHs pedyoBuH 50 mi - 2;

CKJISIHKa Ju1s 30epiranns pedoBuH 20 M - 6;
KPHIITKA JI0 CKJISTHKH - §;

crakan xiMmiuami ITIT 50 mi - 1;
CTaKaHYMK CKJISHUM - 1;

npooipka [1X14 - 15;

npobipka [1X21 - 2;

mITaTuB Juis poOipok Ha 10 THI3A - 1;
yamka [lerpi I1II - 1;

Yaiia BUNaproBajibHa - 1;

TUTEIb - 1;

KpHILKa A0 TUTISA - 1;

JIOXKKa JUTSI CHIAJTFOBAHHS PEYOBHH - 1
TpuMay Jyis npoOipok - 1;

3aTUCKAY NPYXKUHHUH - 2;

3aTUCKa4 I'BUHTOBUH - 2;

MaJIN4Ka CKJISHA - 2;

TpyOKa 3’eaHyBasibHa 1 M - 1;

Jikka koHiyHa 36 x 50 - 1;

namnip GiTeTpyBagbHUNA - 5;
nineTka-ao3arop 6 mi I1I1 - 1;
nineTka-go3arop 3 mi 111 - 1;

cyxe najmBo (TabyieTkn) - 2;

CiTKa JJaTyHHA PO3NUIIOBAJIbHA - 1;
HOpXK 111 MUTTS NIOCY Y - 3;
PYKaBUYKH JIATEKCHI - 5;

CTYyTKa 3 TOBKAYHKOM - 1;
tepmometp pimunnuii (-10°C..+ 110°C) a6o enekTpoHHi orymu
-1;

ninidika mipHa 30 cm - 1;
LITAaHT€HIMPKYJIb - 1;

MPOBOJIOKA MigHA 2 M - 1;

pumnoi - 1;

JIOTOK Juis 30epiranHs Habopy - 1;
nakyBaJbHa KOpoOka — 1

3.2. lltaTuB 1ab0opaToOpHUii




BurotoBneHuit 3 MIilIHUX, 3HOCOCTIHKUX MaTepiaiiB, 10 MAlOTh
AHTUKOPO3iiiHE MOKPUTTSA a00 CTIMKHX O 30BHINIHIX BIUIHBIB.
IratnB Mae OyTH y MOIYJIHHOMY BHUKOHAHHI 3 SIIIUKOM JUIS
30epiraHHs Ta TpaHcHopTyBaHHs. Jlo CKiIagy BXOAATH:

OCHOBaA - 1;

CTPHIXKEHb - 1;

3aTHCKaY - 1;

Jlamnka - 1;

Kijgble - 1

4.1. HaOip py4HOro cJIOCapHOIo Ta eJeKTPOMOHTAKHOI'O
iHCTpyMeHTYy
Cxuag Habopy:

MOJIOTOK - 1;
HOXHUII - 1;
Kycauk# - 1;

HAITWIKH - 2;

BUKPYTKHM — HE MEHLIE 2;

raiiKoBl KJIFOY1 — HE MEHIIIE 5;
HOJIBKH (110 METajy, IO JEPEBY) - 2;
iockoryomi - 1;

CerMCHTHHUH HIXK - 1;

pysietka S m — 1

5.1. Ocuunorpad neMmoHcTpaniiiHuii 1BOKAHAJBLHUI
KinpKicTh BXITHUX CUTHAIIB — 2

III. Mexanika

1.1. HaGopu

A) Haoip nas nemoncrpanii «MexaHika: KiHeMaTHKa,
JIUHAMIiKay:

HalpapJjsitoya JlaBa 3 TEpPeKUIHUM OJIoKkoM (amroMiHii abo
MIIHUH TIACTHK), PETYJIOEThCS 32 HAaXWIOM, JOBXKMHA  HE
MeHme 1 M - 1;

BI3KM Ha MiJBicIl, IO 3a0e3meuyye HHU3bKE TepTsd (MarHiTHa,
MOBITPSIHA, TiIIMITHUKOBA) — HE MEHIIIE 2;

3MiHHI HWJTIHAPUYHI BAaHTaX1 - HE MEHIe 3;

HaOIp A KpituieHHS (OTOBOPIT AJIT BU3HAYCHHS IIBUAKOCTI
Bi3Ka — HE MEHIIIE 2;




KOMIUIEKT JIOJIATKOBOTO TIPUCTOCYBAHHS [UIS AEMOHCTpAIii
BUKOHAHHS 3aKOHY 30€peXeHHs IMITyJIbCy — 1;
AIIUK I TPAHCTIOPTYBAHHS Ta 30€piraHHs 3 JOKEMEHTaMH -

1

b) Ha6ip 3i craTuku 3 MAarHiTHUMH TPUMadYaMu:
IUIaCTHHA HeMpaBUiIbHOI popmu — 1;

TpUMaul MarHiTHi - 2;

IKaNa 3 MOKaXIUKOM — 1;

MOXHWJIa TIOIMKMHA — 1;

bpukuiiauii 6ok — 1;

mecTepHi 3y0uacTi mepeaaToyHi - 2;

MAarHiTHI MiJICTaBKU-TpUMadi - 2;

JIeMOHCTpaIiitH1 guHamomeTpu 10 SH - 2;

MPY>KUHU - 2;

OJIoKH - 2;

Ba)KKH - 2;

LIHYp - HE MEHILE 5 M;

MOKAKYMKH MarHiTHi - 2;

MOJIiCHacT — 2;

JNEMOHCTpaliiHi THY4YKI MITKM (CTPUIKM, TPUKYTHUKH) Ha
MarHiTHil OCHOBI — 4;

BaXK1JTb 3 TApLIOYKaAMH 7Sl BAXKKIB — 1;

SITUK JJT TPAHCIIOPTYBAHHS Ta 30€piraHHs 3 JO)KEMEHTAMH

B) Ha6ip kyabok:
kynbku Big 0,005 kr - 0,1 xr — 3.
KosxHa KyJbKa Ma€e OTBip a00 BYIIKO JUIsS 3aKpIIUIEHHS HUTKU

I') HaoOip aas nemoHcrpamii «MexaHika: KiHeMaTHMKa Ta
AUHAMIKA 00epPTAJIBLHOIO0 PyXy»:

eJIeKTpUYHa 0OepTanbHa MallIMHA 3 PETYJISATOPOM YaCTOTH — 1;
oOepranbHa maTGopma 3 BEpTUKAIBLHUM KPITUICHHSIM — 1;
JIETKUH Bi304OK — 1;

nuHamoMeTtp (1-3H) — 1;

onToIapa 3 JIYWIBHUKOM — 1;

macoxk — 1;




KPIIUIEHHS JI0 CTONy — 2

2.1. IIpu3ma 3 HaXWJIOM
Jns nemoHcTpanii ymMOBH piBHOBaru (CTIMKOCTI) Tija, SIKe
ONMPAETHCS] HA TOPU3OHTAIBHY IIJIOLUHY

2.2. KoMIIeKT /Jisi BUBYEHHSI PyXY TiJI M0 KOy
KoMmiiekT MiCTUTb:

MaATHUK Pyko - 1;

perynarop Yarra - 1;

BIJIIEHTPOB1 00pyui - 1;

JTUCK, 1110 00epTaeThes, - 1;

cTaJsieBl Kyl - 2;

akcenepomeTtp — 1;

MOJKJIUBE J1I0aTKOBE 00JIaJHAHHS,

SUIMK JUISL TPAHCHIOPTYBAHHs Ta 30epiraHus 3 JIO)KEMEHTaMH

2.3. TpubomeTp AeMOHCTpANITHUI
Jnis nemMoHCTparlii 3aKOHIB TepTs 1 pIBHOBArM TUT HA MOXMJIIN
[UIOIIMHI

2.4. IlicToJeT 0aicTHYHHI
st mpoBeIeHHsT IEMOHCTPAIIHUX TOCTIIIB 1 JJabopaToOpHUX
pOOIT Mi Yac BUBYCHHS MEXaHIKH

2.5. JlemoncTpauiiinnii npuiaan 3 inepuii
[TizcraBka 3 MyHKOMO - 1;

KyJbKa - 1;

IUTacTHHKA — 1

2.6. Tpyoxa HbioTona

[TpusHaueHa s JeMOHCTpAIIii MaiHHS PI3HUX T Y BaKyyMi.
TpyOka — 1OoBra TOBCTOCTIHHA Ipo30pa IIACTHKOBA TPYOKa,
OJIMH KiHEIh BUKIIIOYHO 3alasHUil, a IPYyruid 3aKOpPKOBaHO B
ompaBi 3 KpaHOM Ta IUTynepoMm. Bcepeauni TpyOku
3HAXO/SThCSl PI3HOMAHITHI Tija

2.7. Ilocyauna 1151 3Ba:KyBaHHS NOBITPS

Jl1st BU3HaUEHHS TYCTHHH MOBITPS UM 1HIIOTO Tazy:

CKJIsTHAa a00 IMJIaCTUKOBA €MKICTh 00’ eMoM Omm3bpko 1000 M 31
HTYyHEpom - 1;




IIJIaHT - 1;

KpaH - 1;

TKaHUHHUH KOXYX JUIS 3aCTEPEKEHHsI BiJl OCKOJKIB Yy pasi
MOJJIMBOT pyHHalii NOCYIMHM B IpOLECi BiJKayyBaHHS
noBiTps - 1

2.8. bapomerp-anepoin
s BUMIproBaHHS aTMOC(EPHOro THCKY IiJ Yac BUKOHAHHS
71a00paTOPHUX 1 IEMOHCTpAIiHHUX JOCTiAiB

2.9. ManomeTp piTuHHMI TeMOHCTPaliiTHUT

U-noxiOHa ckiisiHa abo miIacTUKoBa TpyOKa BUCOTOIO HE MEHILIE
HiK 450 MM - 1;

omudpoBaHa mKana

2.10. Ilpuaan aJst AeMOHCTPALil TUCKY B PiluHi

JlaTuuk Tucky - 1;

CTPWXKEHb, 110 Ha/Jae WOMY MOXIIUBICTh MpHUHMaTU Oynb-SKy
OpI€HTAIIIFO.

[TopoxHnHAa JaT4YMKa TUCKY 3’€qHAHA dYepe3 NaTpyOoK 3
€JaCTHYHOI0 TPYOKOO

2.11. CnostyuyeHi mocyinHu
Habip npo3opux Tpy6ok (mocynuH) pi3Hoi popmu;
3arajbpHa MiJcTaBKa (KOJEKTOP)

2.12. Kyas ITackans

Jlns  mpoBeneHHS JEMOHCTpAIliiHUX JOCHIMIB 3 Tigpo- i
aepoctatuku. CKIaNaeThCs 3 TOPOKHUCTOI MeTalieBoi abo
MJIACTMACOBOI KYJIi 3 OTBOpaMHU, ITMITIH/IPA 1 TOPIITHS 31 IITOKOM

2.13. Ilpec rigpaBaiunmnii

Jns nemoHcTparii OymoBu i aii rigpasmiyHoro mpeca. [Ipec —
3MOHTOBAaHHMI Ha YaBYHHI CTaHWHI poOOYMii mpo30opHid
WIHIP 3 TOPIIHEM 1 Hacoc 13 3amoODKHUM KIJIAallaHOM Ta
MaHOMETpOM y Tpo3opomy kopmyci. [lpuBig Hacoca
3IIHCHIOETBCS 332 JIOTIOMOTOI0 PYKOSTKHA Y BHIJISII BaXKels.
3M3y po00YOro MUJIiHApPAa BCTAHOBJICHO CITYCKOBHI KITaraH
JUISl Macja, 3BepXy — VIS CITyCKaHHS MOBITPS

2.14. Iunaingp BUMIpPOBaIbHHII 3 NPUCTOCYBAHHAMH
(Bizepue Apximena)
Cxan Habopy:




JuHamMoMeTp - 1;

Bizepue - 1;

CTaKaH BIIJIMBHUMH - 1;
WTIH]P BUMIPIOBAIBHUN - 1;
BaXKH - 1;

naKyBajibHa KOpoOka — 1

2.15. KomiuiekT AJ1sl 1eMOHCTPALIl CTOSIYMX XBIJIb

Jis neMoHcTpalii CTOSYMX XBUJIb, 0 BUHUKAIOTh Y MOTY3LI.
CknamaeTbes 3 €NEKTPOABUIYHA, YacTOTOK OOEpTaHb SKOTO
MOXKHa KepyBaTH, 3 HPO]IIBHOI HACAJKOI Ta KalpOHOBOI
MOTY3KH (He MeHIue 10 m)

2.16. XBWJIHLOBAa BAaHHA

Jns memoHcTpariii BIIAaCTUBOCTEW MEXaHIYHUX XBHWIb, IO
BUHUKAIOTh HA TMOBEpXHI piAUHH. BaHHA KOMILJIEKTY€EThHCS
MEXaHIYHUM 30yJHUKOM XBWUJb Ha TIOBEPXHI pIOTUHU Ta
JOJTATKOBUM YCTaTKYBaHHSIM JJIsi CTBOPEHHSI TMEPEIIKOA IS
XBWIb. J[HO BaHHM Mae OyTH TPO3OPHM JUIS MOXKJIHBOCTI
TIHBOBOI MPOEKIIi1 Ta Mae 6araTOPeKUMHY MiJICBITKY

2.17. KamepTOHU HA PE30HYHYMX AMKAX:
KaMepToH 3 yacTotoro 440 I'y — 2;
PE30HYIOUUH SIUK 3 OAHIEIO BIIKPUTOI TOPILIEBOIO CTIHKOI —
2;
MOJIOTOYOK JUIsl 30yPKeHHsI KamepToHa — |

2.18. JloBra meraJjieBa Npy:KHHA - CJIHKI

MeraneBa npyxuHa giaMmeTpom 01u3bko 100 MM, BUTOTOBIICHA
13 MeTaneBoi ab0 MIACTHKOBOI CTPIYKU. Y HenehopMOBaHOMY
BUIJISAI TPYyXXKHWHA 30irae€TbCs 110 pO3MIpy, IO BU3HAYCHUH
TOBIIMHOIO YCiX CKJIAaJE€HUX Pa30M BUTKIB. 3arajibHa JOBXXHHA
HEIUIACTUYHO PO3TATHYTOI NPY>KMHU Ma€e OyTH HE MEHIIEe 2 M

3.1. HaGip nadopaTopuuii «MexaHika» (3 AIIMKOM 115
30epiranns):

HaGip cknamaerbcs 3 TakuX BUMIPIOBAJIBHUX MPHIATIB Ta
JI0JTATKOBOTO O0JIaTHAHHS:

HITAaHTCHIMPKYIb — 1;

JTUHaMoMmeTp — 1;

BUMipIOBaJIbHA CTpiuka — 1;

2 -15*%




3JIMBHA NIOCyuHA — 1;

Habip BaxKiB — 1;

Ha0ip BaXKKiB 3 TauyKaMH - Bif 3;

00KH — 1;

npyXxuHa - 2;

Tija piBHOTO 00’eMy abo piBHOI Macu - 3;

CTaKaHU TpajayiioBaHi - 1;

MWTHIP MipHU# - 1;

po30ipHi Tepes - 1;

MOHTa)XHI IPUCTOCYBaHHA — | KOMIUL;

cexyHaomip — 1;

KyJIbKa MeTajeBa - 1;

KAalpOHOBUM HIHYp - 5 M;

Tepe3n eNeKTPOHHI (MakcUMajbHe 3HaueHHs He MmeHule 0,2 Kr,
tounicth 0,1 T, po3mip mnardpopmu 3BaxxyBaHHs He MeHIe 80
MM) — 1;

SAIIMK IS TPAHCTIOPTYBAaHHS Ta 30epiraHHs 3 JIOKEMEHTaMH —
1.

MoHBe OAAaTKOBE 00JIaHAHHS

3.2. HaOip npy:kuH 3 pi3HOIO )KOPCTKICTIO

Habip nmpy»xwuH (Bia 3 1IT.) pi3HOI )KOPCTKOCTI B Jiara3oH1 BiJ
2,5 no 25 H/m. KoxnHa mnpyXuHa OCHAIllEHa MMOKaXYUKOM
YEPBOHOT'O KOJIBOPY, 10 Ma€ MOKJIMBICTh MEPEMIITYBAaTUCH TIO
rayky Julsl yCTaHOBKH Ta (ikcallii HyJIbOBOI'O OJI0XKEHHS

2-15%

3.3. Ha6ip Tin1 piBHOI Macu
Tina piBHOI MacH 3 Pi3HMX MaTepialiB JOBXKUHOIO HE MEHIIE
Hik 20 MM (2060 €KBIBAJICHT)

2-15%

15

3.4. Hao6ip Tii1 piBHOIO 00’€My
Tina piBHOro 00’eMy 3 pI3HHUX MarepiaigiB JOBXKHHOI HE
MeHIre Hix 20 MM (a0 eKBiIBaJICHT)

2 -15*%

15

1.1. Monemai

Mopnens OynoBu MonieKyu rpadiry.
Mozeins OyI0BY MOJIEKYJIN TIOBAPEHOT COJII.
Mozenb OyI0BU MOJICKYJIH aiMasy.
Moens IBUTYHA BHYTPITHBOTO 3rOpaHHs

ek

SO OO




1.2. Ilpnaaau Ta NPUCTOCYBAHHS

A) Kyas 3 Kkigbuem s JAeMOHCTpalii TemJoBOro
PO3LIMPEHHS TBEPAOIO Tija:

MeTajgiyHa Kyjs giamerpoM a0 30 MM, [0 TMiJBINIEHA Ha
JAHIIOKKY, - 1;

MeTaJlilyHe KUIbIIe Ha JiepxkKaky - 1;

OiMeTasieBa TUTACTHHA 31 CTPUIKOKO - 1

1 xomMILI.

b) Hab6ip kaninsipis:

Jns  nemoHcTpamii KanmuIipHUX SBUIL Yy TpyOKax pi3HOTO
JiaMerpa:

3arajibHa IiJICTaBKa - 1;

TpYOKH KaIiJsipHi 3 pI3HUM J1aMeTPOM KalUISIpHUX KaHaiB - 3

B) Imainapu cBMHLEBI 31 CTPyrom:

Jns nemoHcTparii mpsMoi MOJEKYJSpHOI B3aeMojii aToMiB
CBHHIIIO:

WTHJPH, 0 CKIAAAITHCS 31 CTaIeBOI Ta CBHHIIEBOI YaCTHH,
— 2 (crampHI YacTHMHM UWJIIHAPIB MalOTh TadykKH IS
T ABIIITYyBaHHS);

HDK (CTpyT) JUTs 3aYUIIEHHS TOPIIB CBUHIIEBOT YaCTUHH - 1;
TpyOka — 1;

CTpyOIIMHA JUTsl CTUCKAHHS IWIIHAPIB — 1

I') Ilpuaan ais feMoHcTpAauii JiHIHHOTO PO3IIMPEHHS TiJj:
HaGip cTeprkHiB, OJHAKOBUX 3a PO3MipaMu:

CTEpXKEHb, BUTOTOBIICHU 3 Mii, - 1;

CTEP’KEeHb, BUTOTOBJICHHH 3 JIaTyHI, — 1;

CTEpXKEHb, BATOTOBIICHUH 3 aJlFOMiHif0, — 1;

MIKpOMETPUYHHH 1HAMKATOp — 1;

TEPMOCTAT ENEKTPUYHUIN 3 BOASIHAM HACOCOM — 1;

€MHICTB ISl BOJM JI0 TepMOcTaTa — 1;

€JIEKTPOHHUM TepMoMeTp — 1;

nuranr (Big 2 m) — 1

I) Ipuiaax ajs AeMOHCTPALii MOBEPXHEBOI0 HATSTY:
mipt-cromuk  (po3Mip miaargopmu He MeHmme 15 x 15 cwm,
BHCOTA IiiioMy He MeHmIe 15¢m) — 1;




IITATUB — 1;

MiTiauHaMmomeTp — 1;

KUTbIIE 3 BymKoM, giametp 20-40 mm — 1;
TUIOCKA CKJISTHA IIIIHAPUYHA TocyauHa — 1.
MokJIMBE 10JaTKOBE 00IaJHAHHS

1.3. Ilpnaaau BUMipHOBaJIbHI 1
A) I'irpomeTp ncuxpomMeTpuyHU

JUIS. BUMIPIOBAHHS BIZTHOCHOI BOJIOTOCTI MOBITPS y NPUMIIIEHHI.

Hianma3oH BUMIiprOBaHHA t cyxoro tepmMomerpa He meniie O...

+35 °C:

MillHa OCHOBA - 1;

TEPMOMETPHU - 2;

TeMIepaTypHa mKana - 1;

HCUXPOMETpHYHa Tabuuu - 1;

CKJISIHUM >KUBUJIBHUK - |

b) MeTteocTranuist 1
3 BUHOCHMM  O€3JpOTOBUM  JaTYMKOM, IO BHMIPIOE
Temreparypy B KiIMHaTi Ta Ha BHMHOCHOMY JaT4HKY,
atMochepHUN THCK, BIJHOCHY BOJIOTICTH B KiMHaTi. Mae
MOJJIMBICTh ~ CHHXpOHI3allii yacy 3a  PagiOCHUTHAIOM
€TaJIOHHOT'O FOJIMHHHUKA

B) Tennonpuiimay 1
JUTSL IEMOHCTpAIIii Teruionepeaavi MuisixoM BUTPOMIHIOBAHHS 1
NOPIBHSAHHA  TOTJMHAHHS  €Heprii CBITJIOI 1  TEMHOIO
HOBEPXHAMU

I') Tepmomerp JeMOHCTpPAaliiHUH  eJeKTPOHHMH 3 1
BeJMKUMM nudpamu

2.1. Hao6ip uaaGoparopumii «MoJsekyaspHa ¢isuka Ta 2 -15*%

TePMOAUHAMIKAY» (3 AIMKOM J1JIs1 30epiranHs)

Habip ckmamgaeTbes 31 CHEIiaIbHOTO OOaJHAHHS, XIMIYHOTO
MOCYyly Ta BUMIPIOBAJIBHUX MPHIIA/IIB:

Kajopumetp — 1;

MipHu# tiEap 100 Mo - 1;

K0J10a KOHIYHa - 1;

Tpumadi - 2;

TpyOKH - 2;




TepMoMeTp — 1;

Tida U1l Kanopumetpii — 3;

Baru €JeKTPOHHI — 1;

yamka [lerpi — 1;

KUIBLISL 7151 IITaTUBY - 3;

ALIMK A7 TPAHCIIOPTYBAaHHS Ta 30€epiraHHs 3 JIOKEMEHTaMH —
1.

MoxJiuBe 10/1aTKOBE 00J1aIHAaHHS

2.2. Ha0ip nemoHncTpanilinnii «cAtMocepHul THCK»

Cxuag Habopy:

curHamizarop — 1;

3BYKOIIOTJIMHAKOYA MaHeNb — 1;

Mare0yp3bKi miBKymi — 1;

BaKyyMHa kamepa He meHie 1000 w1, 3 MaHOMETpOM — 1;
TBEpAAa UWIIHIPUYHA BaKyyMHa Kamepa, 3  KUIbLEM-
yIIiIpHIOBaYeM — 1;

KpHIIKa 3 (IKCOBAaHMMH KJlalaHaMHM BEHTWJIALIL, 0apoMeTpoM,
00'em e mermre 1000 v — 1;

ALIUK JUIsl TPAHCIOPTYBAaHHS Ta 30epiraHHs 3 JIO)KEMEHTaMH —
1.

MoximBe J101aTKoBe 00J1aIHaHHS

2.3. HaO0ip njis1 1oc/1iixkeHHs1 IOBEPXHEBOr0 HATATY PiAUHU:
JUHaMoMeTp - 1;

paMKH pi3HUX po3MipiB 1 (opM, BHUTOTOBJICHI 3 JpOTY 3
METISIMHA — 5;

IUIOIMHHI Tina — 3

1.1. BucoxoBoIbTHI MexaHi4HI AKepesia (1eMOHcTpaniiiHi)
Jost MIPOBEICHHS JEMOHCTPAIITHIX IOCIIAIB 3
€JIEKTPOCTATUKU

A) esekTpodopHa MalIMHA - reHepaTop BiMmumypcra

Bci gacTuHu enexTpodopHOi MalIMHU 3MOHTOBaHI Ha MIITHUX
€JIEKTPOI30JIIOBAIBHUX CTIHKaX, SIKI pa3oM 3 JIEWJCHCHbKUMU
OaHKaMH YKpIMJICHI HA 3aralibHid MIMHIA eJIeKTPOI30II00ii
MiICTaBIl;

abo




b) eaekrpocrarnunuii  re”eparop Banm e [I'paada
HABYAJIbHHUIA.

€ pKepenoM BUCOKOI HANPYTH 1 MPU3HAYEHUH /IS TIPOBEICHHS
JEMOHCTpALIMHUX ~ JOCTiAIB 3 €IEeKTPOCTaTUKU 1 AJs
JIEeMOHCTpaIlii iCKpOBOTO ra30BOT'0 PO3PSILy B MOBITPi

1.2. EnexkTpockonu

Jnst mpoBeIeHHST IEMOHCTPAIIHHUX JOCIIIB IT1/1 YaC BUBYCHHS
€JIEKTPOCTATUKU 1 MOKa3y BUHUKHEHHS 3MIHHOI W MOCTiHHOT
HAIpyru JUisl BUSIBJIIGHHS E€JIEKTPUYHOIO 3apsiAy; BU3HAYEHHS
3HaKa 3apsjay 1 WOro BIIHOCHOrO 3Ha4YeHHA. MakcumaibHa
Hanpyra j0 8 kB

1.3. EnekTpoMeTpH 3 NPUCTOCYBAHHAM

Jlost MIPOBEICHHS €JIEKTPOMAarHITHUX IOCIIIB 3
€JIEKTPOCTATUKH.

Enexrpomerp (UMIIHAPUYHUIA KOPIYC HA MiACTaBLI 13
3MOHTOBAaHHMH B Hel CTPUIKaMHU-TIOKa3HUKAMH 1 K100 0e3
ouudpyBaHHs) — 2;

eJeKTpockon — 1;

KyJIbOB1 METauH1 KOHAYKTOPU — 2;

KOH/ICHCAaTOPHUH JAMCK — 2;

CyJITaH €JIeKTPOCTATUYHHAN — 2;

CiTKa 3 eJIeKTPOCTATHKH — |

1.4. Cyaranm eJIeKTPOCTATHYHI

Jlist mocTiAiB i Yac BUBYCHHS €IEKTPOCTATUKH.

Ckunan;

MeTaJIeBHii a00 MIACTUKOBUNA CTPUIKEHB 1 JIETKI IIOBKOBI HUTKH
SICKpaBUX KOJIbOPIB

1.5. MaATHHK eJIEKTPOCTATHYHM I

Jns memoHcTparlii B3aeMOJii OJHOMMEHHUX 1 PI3HOMMEHHUX
CIICKTPUIHHX 3aPS/IiB.

Ckunan;

IIBl JIETKI METaJYH] TJIB3M, IMIABIMIEH] HAa TOHKUX HUTKAX, IO
KPIIJISATHCS JI0 130JIFOI0YNX CTPUIKHIB

1.6. KommiekT najJn4ok s TpudoenekTpusanii
[Tannuku giameTpom He MeHIe 1cm:
IUIACTUKOBA Iajaudka — 1;




CKJIsSHA TajnJka — 1;
TKaHWHA JIJI HAaTUpPaHHS — 2

1.7. lITaTuB eNeKTPOCTATUYHUIA

Ckuan:

MacHBHa OCHOBA - 1;

CTPMOKEHB 3 130JIF0I0YO0r0 MaTepiainy - 1;

CJIEMEHTH JUIsl KpIIUICHHS eJIEKTPOCTaTUYHUX CYJTaHIB Ta
€JIEKTPOCTATUYHOTO MasTHUKA — 2

1.8. Konpaencarop po36ipHuii

Jns nemoHcTpalii 6yJ0BH KOHJIEHCaTopa 3MiHHOI €MHOCTI (3a
PaxyHOK 3MIHHU B1JICTaHI MK IJTACTUHAMU).

CxitajaeTbes 3 IBOX METAJIEBHX IJIACTHH (pyXoma i Hepyxoma)
Ha IJICTaBIIl, IO J1a€ 3MOTY PETYJIIOBATH BiJICTaHb MK HUMHU
3a JIOTIOMOTOI0 TBHHTA, €JIEKTPUYHO HE 3’€lHAHI MK C000I0.
Mae  miHIMKYy-IKQJy I8 BU3HAYEHHS  BIACTaHI  MIXK
IUTACTUHAMY, IUIACTHHH MaloTh IITENcenbHI Kiemu. Jliamerp
MJJACTUHH HE MeHIe 20 cMm

1.9. Habip nemoncrpaniiinuii «EnexkTpoauHamika»

Jns nemoHcTparttii 3 po3ainy «EnekTpruka Ta MarHeTH3M»
Ckuian Habopy:

HaOip wmonymiB (He wmeHme 40 MmMTYK) eNeKTPOTEXHIYHUX
€JIEMEHTIB y IUIACTMACOBHX KOpIycax 13 300pa)KeHHSAMHU
€JEeMEHTIB Ta iX HOMIHAJIIB Ha 30BHINIHIA TIOBEPXHI 3
MarHiTHUM KPIiIUIEHHSM - 1;

BUMIpPIOBaJIbHI Npuiaau (BoabT™MeTp - 1, ammepmerp - 1) 3
MarHiTHUM KpiIJIEHHSAM a00 MyJIbTUMETp Ha MAarHiTHIH
miacTaBIl - 1;

ostok sxuBnenns 0 -12 B, 2 A — 1;

KOMIUIEKT 3’ €IHYBaJIbHUX TPOBITHUKIB — 15;

JIOIIKa MeTaJieBa IEeMOHCTpaliitHa (3a motpebu) — 1;

SIIUK 711 TPAaHCTIOPTYBaHHs Ta 30epiranHs — 1.

MosxnuBe 10AaTKOBE 00J1aHAHH

1.10. MammuHa eJieKTPpUYHA (IBUTYH-T€HePaTOp)
s memoHcTpariii OyJOBM 1 MPUHLMUITY il HAWIPOCTIIIOTO
reHeparopa 1 €JIeKTPHYHOTO JBUT'YHA IOCTIHHOTO # 3MIHHOI'O




ctpymy. Cratop i pamMKy nohapOoBaHO B KOJIBOPU TOCTIHHOTO
MarHity. Hampyra >kuBIIeHHSI €eKTPOABUTYHA HE OiIbIle HiXK
12 B.

Ckian;

CTaTop crnenianbHol popmu - 1;

pamka - 1;

MarHirt — 2;

PYKOSITKA JyIsl OOepTaHHs 0Ci Bpy4yHY 200 IIKiB - |

1.11. Korymka apocejibHa
KoTymka Ha miacTMacoBOMy Kapkaci, MOJUIEHa Ha HEpiBHI
yacTuHU. KiHIlI 0OMOTOK KOKHOT YaCTHHH BUBEJICHO HA KJIEMU

1.12. Marnir U-noniOnunii nemMmoHcTpaninHui

Hamarniuenuii cranpHuit  Opycok U-moxpiOHoi ¢opmu 3
JBOKOJIpHUM (apOyBaHHAM ISl IEMOHCTPALIIHUX JOCIHIIIB 3
MarHeTH3MY Ta EJIEKTPOMArHeTH3MY

1.13. MarniTt wradoBuii AeMOHCTPaliiHNi (Mapa)

Jns  nmeMoHCTpaliiiHuX  JOCHIMIB 3  MarHeTusMy Ta
€IIEKTPOMAarHETU3MY .

Hamarniueni 2 cranpHi Opycku mpsMOIiHINHOI (opmu 3
JIBOKOJIipHUM (papOyBaHHIM

1.14. EnexkTpoMarHsit po30ipuuii (miaKoBonoaioHmi)

Ocepns 3 M’sxoi cranmi U-moniOHOT opmu, 0 KiHINB SKOTO
MPUYIIUICHI Bl OJTHAKOBI KOTYIIKH, HAMOTAaHI Ha IJIACTMACOBI
KapKacH 13 3aTUCKa4aMu JJIS i’ € JHAHHS JDKEpena KUBJICHHS
neMoHcTpariitHoro. Kortymku 3’emnnani nociigoBHo. Hampyra
xuBJeHHs 4-6 B mocriliHoro crpymy. JlomaeTbcst cTanbHUR
SIKIp 3 TAYKOM JIJIs TT1BINTYBAHHS BAHTAXKIB

1.15. Hpunag aas AeMoHcTpanii npasuia Jlenua

[Tpunag — Jerke KOPOMHMCIIO, OJUH KiHEIb SKOTO BHKOHAHO Y
BUTJISAMI 3aMKHEHOTO KUIBILSA, a IHIHA — PO3IMKHEHOTO.
Kopomuco [T BIIIICHE A ATHUKOM Ha BiCTpI,
BMOHTOBAHOMY B ITiJICTABKY

1.16. Ilpunan nJisi BUBYEHHS SIBUIA €JIEKTPOMATHITHOL
iHayKii

[Tpunan ckmamaeThes 3 IBOX KOTYIIOK Ta ocepens. KoxHa
KOTYIITKA Ma€ KJIEMH JUTS ITiJT € THAHHS JpKepelia )KUBJICHHS a00




BHUMIPIOBAJILHOTO MPHJIATY

1.17. KoMIIEKT 3 eJ1eKTPOJIi3y JeMOHCTPALIHHMI:

JIEIEKTPUIHA MTOCYIHA 3 KPUIIKOI0, Ha SKii 3MOHTOBAHO JIBa 1
yHiBepcallbHi 3aTHCKaui - 1;
eJIeKTpon 13 rpadity — 2;
€JIEKTPOJI 13 CBHHIIIO — 2;
€JICKTPO/I 13 UHKY — 1;
eNeKTpos 13 miai — 1;
€JIEKTPOJ 13 HePKaBit0Y0i POBOJIOKH — 2;
npoOipka XiMiyHa — 2;
KOPOK 3 JIep>KakoMm — |
1.18. Haoip «Tpancdopmarop yHiBepcaJIbHUID) 1
s nemoHcTpanii Oy0BY 1 IpUHLUIY 11T TpaHchopMarTopa:
MarHiToIpoBij B 300pi — 1;
KOTYLIKH YHIBEpCalbHI 3 JIeKUJIbKOMa BHUBOJIAMHU 3 PI3HOIO
KUTBKICTIO BUTKIB (HE MEHIIEe 3 BapiaHTiB) — 2;
KOMIUIEKT MPUCTOCYBaHb — |
1.19. Habip pnas  pemMoHcTpamii  3ajie’KHOCTI  omopy 1
NMPOBIIHMKA Bil IOr0 reoOMeTPUYHUX NAapaMeTpiB:
MaHelb 13 TPOBITHUKAMH, BHUTOTOBICHHUMH 3 OJHAKOBOI
PEYOBHHM, aJie PI3HUMH 3a TIepepi3oM (Bia 5 eleMeHTiB) — 1;
peOXop1 IEMOHCTPAIIHUHI, ToBKHMHA | M - 1
1.20. Ha0ip npoBiaHuKiB B i301s11ii: 1
OaraTtoKuIbHA Migb IepepizoM Bix 1 MM? , 3arajabHa TOBLIMHA
Bil 3 MM, TUIl «0aHaH» 3 MOXJIMBICTIO NPHUETHAHHS 1HIIIOTO
MIPOBITHUKA 3 TOPILIEBOT CTOPOHU IITEIICEISI:
nosxkuHa 0,25 M — 1;
nmopxuHa 0,5 M — 1;
nosxkuHa 0,75 m— 1;
nosxkuHa 1,0 m — 1.
Konwopu cuniii Ta uyepBOHHH. MOXIUBICTH NPHEIHAHHS 0
YCiX KJIEM IITENCEIbHUX MPOBIIHHUKIB 5 MM
2.1. Ha6ip nadoparopumii «EjleKTpUKa Ta MarHeTH3M» 2-15*%

Cxutan Habopy:
HabipHe noJe (AKIIO0 NPUHIUN 3'€IHaHHA OTpedye) - 1;
MOJIYJIi  CJICKTPOTEXHIYHUX  CJIEMEHTIB  JUIs  CKJIaJIaHHS




CIEKTPUYHUX KUT 13 BKa3iBKOIO TIO3HAYKH Ta HOMiHAIY
ejleMeHnTa — He MeH1e 30;

KOMIUIEKT 3’ €JHYBaJIbHUX MPOBITHHKIB - 6;

BHUMIPIOBaNbHI npuiaau (BoibT™METp - 1, ammepmetp - 1) abo
MyJIbTUMETP — 1;

ook xxuBiaeHas 0 -12 B, 2 A - 1;

SUIMK JUTSE TPAHCTIOPTYBAHHSI Ta 30epiranus — 1.

MoxJiuBe 10/1aTKOBE 00J1aIHAaHHS

2.2. Enexkrpomarsir po30ipHmii JadopaTopHHUi
(migxoBOMOAIOHMIT)

s gociikeHHs MiAHOMHOI CWJIM €JIEKTPOMArHIiTy 1 Horo
Oy/l0BU NpU BUKOHAHHI J1abopaTtopHoi poOotu. CkianaeTbes 3
ocepas 3 M’sikoi cram U-moaibHoi gopmu, A0 KIHIIB SIKOTO
MPUYITUICH] 1Bl OJJHAKOBI KOTYIIKH, HAMOTaHI Ha IMJIacTMAacOBi
KapKacH 13 3aTHCKayaMu JUIsl T €THAHHS JKEpesia KUBJICHHS
neMoHcTpaniinoro. KoTymku 3’eHaHi MOCIIZOBHO 1 MalTh
3arasibHUi omip npudauzHo 3 Om. Hanpyra xuBnenuns 4-6 B
noctiiiHoro crpymy. Jlo el1eKTpOMarHiTy J0JA€ThCs CTAIbHUMN
SKIp 3 TAYKOM JIJIs TT1BINTYBAHHS BAaHTAXKIB

2-15*%

13

2.3. Korymka-MoTOK

J171sl BUBUEHHSI MarHiTHOT'O TOJISL CTPYMY, B3a€EMOJIIT KOTYIIKH 31
CTPYMOM 1 MarHiToM, JOCIIDKEHHS SBUIIA €JIEKTPOMAarHiTHOT
THTYKITii.

JpoTtaHuii KOHTYp, HAMOTaHMI Ha TIACTMAacoBH kapkac. Omip
KOTYwKky npubanzxo 10 Om

2-15*%

2.4. KoMIieKT MarHitiB mradoBux
Hamarniueni cTasbHi OpycKHM mNpsAMOJiHIAHOT dopMu 3
JIBOKOJIipHUM (apOyBaHHIM — 2

2 -15*%

2.5. IlinkoBonoaiOHUMA MATHIT
Hamarniuenuii cranbHuii OpycoK MiIKOBOIOMIOHOT (opmH 3
JIBOKOJIIpHUM (apOyBaHHAM - |

2-15*%

15

2.6. Ilpuaan 11 BUBYEHHS 3aJ1€KHOCTI OMOPY MeTaly Bil
TemIepaTypu

[Mpunan y BUMISAII KOTYIIKH-TIPOBIJHHUKA, IO PO3MILICHUN Yy
MOCYJIMHI JIJIsl 3aIIOBHEHHS 11 Taps'u0r0 BOOI0

2.7. Peocraru J1abopaTopHi




A) Peocratu Ja0opaTopHi Ha KepaMiuHOMY Kapkaci
JOBKHHOI0 He MeHIe 10 ¢cM, MaloThL He MeHIIe 3 KJIeM:
peocTar 1ab0opaTOpHUI 3 MaKCHMaJIbHUM OMOpOM JapoTy 4-10
Om—1;

peocTtat 1abopaTopHuil 3 MaKCUMaJILHUM OmopoM JApoTy 20-50
Om—1;

peocTat J1abopaTOpHUI 3 MaKCUMAIBHUM omopoM apoty 100-
300 0m — 1

2 -15*%
2-15*%
2 -15*%

SN

2.8. Ha0ip npoBigHukiB B izo/smii:

GaraToXKMiIbHa Mixb mepepizoM Big 1 Mm? | 3aranbHa TOBLIMHA
Bil 3 MM, TUN «0aHaH» 3 MOXJIMBICTIO NPHUEIHAHHS 1HILIOTO
MPOBITHUKA 3 TOPLIEBOT CTOPOHU IITEIICESI:

nopxkuHa 0,25 M — 1;

nopxuHa 0,5 M — 1;

nmopxuHa 0,75 M — 1;

mopxuHa 1,0 M — 1;

Konpopu cuHiii Ta dYepBOHWUW JUIsI KOXHOI 13 JOBXKHH.
MOXIUBICT, TPHUETHAHHS 1O YCIX KJIEM MITENCeIbHHUX
IIPOBIHUKIB 5 MM

2-15*%

VI. OnTuka Ta aToMHa (izuka

1.1. Haoip «I'eoMmeTpuYHa ONITHUKA)»

Jlo3BoIsIE TIPOBOJUTH Ta JEMOHCTPYBATH EKCIIEPHUMEHTH 3
TEOMETPUYHOT ONTHUKHU O€3MoCepelHhO Ha METaJIeBiil KIIaCHIM
nomi abo Ha crielianbHIi MarHiTHIN maHeri.

HaGip micTuTs:

€JIEMEHTH 3 MarHiTHUM KPIiTUICHHSIM — 2;

OCBITJIIOBaYl 3 MAarHITHAM KPITUICHHSIM — 2;

NPU3MHU aKpUIIOBI 200 CKJISIHI pO3MipoM He MeHIIe 15 cm — 2;
JIIH3H — 2;

NYyCTOTLIa KpyIJIa ONTHYHA KIOBETa 3 TpPaJAylOBaHHAM Ta
MarHiTHUM KPIIUIEHHSM — 1;

PO30pi MOAEIi ONTUYHUX 00 €KTIB — 1;

n3epkaino — 1;

CBITIIOQUIBTPH - 3;

MOHTa)KHE TPUCTOCYBaHHS - 1;

SITUK JUIsl TPAHCIOPTYBAHHSI Ta 30€piraHHs 3 JTOKEMEHTaMH —




1.
MooxuBe TO0JaTKOBE 001a HAHHS

1.2. Mopeasb oka
st nemoHcTpariii OyJoBU OKa sSIK OoNTHYHOI cucteMu. Po30ipHa
KOIIisl OKa JIF0JIMHU, 30u1b1eHa y 5 — 10 pasiB

1.3. Ha0ip 3 onTukH 1eMOHCTPALiHHNH HACTIIbHUI
OnTryHa JaBa i3 MPUCTOCYBAHHIMHU:

our(ppoBaHa MeTajleBa peika Ha OIopax 3 MOXKIIMBICTIO
peryroBaHHs 3a MPoQijIeM CTOMY, Ha Ky BCTAaHOBIIIOIOTHCS BCl
HEOOXIHI I JIEMOHCTpallii ONTHYHI eleMeHTH. J{oBX1Ha He
MeHmie 1M -1,

KPITJICHHS U1 ONITUYHOTO MpHuiaans (peirepu) — 4;

TpUMay JJis JiH3 — 2;

TpUMay Jyis 3pa3KiB y pamii — 2;

TpUMay JJis 3pa3KiB 13 3aTUcKayeM — 1;

Ha0ip 30upanbHUX JIiH3 — 3;

Ha01p pO3CIFOBATBHUX JIIH3 — 2;

Ha0ip TudpakuiiHUX IPaTOK — 3;

OCBITIIFOBAY — 1;

€KpaH HamiBIpo30puii — 1;

00’€eKT 1151 AeMoHcTparii — 1;

6im3epkano — 1;

00’exT «Kinbi HeroTonay - 1;

Halip cBITIODIIBTPIB — 1;

HeNe a0o HamiBOpoBIIHUKOBHUI Jlazep He BHILE 2 Kiacy 31
CTpWKHEM Ui Qikcallii, 00IaHaHUN KIII0UeM-BUMUKA4YeM, 1110
3arobirae BBIMKHEHHIO Jla3epa CTOPOHHIMH ocobamu — 1

1.4. Ha0ip nos neMoHcTpanii «XBH/JIbOBA ONTHKA)
Cxkunan;

HAaIiBIPOBITHUKOBHIA J1a3ep 3 OJIOKOM JKUBJICHHS - 1;
npu3Ma 3i ckia «DiHT» - 1;

30ipka «Kinbpue Herotonay - 1;

oinpuzma Openens - 1;

00’€KTH JJIs CIOCTEePEXKEHHs Tudpakuii - 5;
nudpakiiitai rpatku (Haoip) - 1;

noJisipoiau (aadip) - 1;




Oim3epkao - 1;

CBITIODUIBTD - 1;

niH3u (Habip) - 1;

JIeTal I 3aKPITUICHHS] ONITHYHUX €JIEMEHTIB (KOMIUICKT) — 1

1.5. Jo3umeTtp

J1s KOHTpOIIO pajiaiiiHoi 00CTaHOBKH.

OCHOBHI TEXHIYHI XapaKTEPUCTHKU:

miama3oH  MOTYXKHOCTI  €KCHO3WIliiiHOT  go3u  y- 1 -
BUIIPOMiHIOBaHHs, MKP/T, — He Bykue Hixk 0,0 — 999; enepris y-
i B-BunpominroBanHs He meHmie Hix 0,1 — 1,25 MeB

2.1. Habip naboparopumii «Onruka 1»
Jns BuUKOHaHHS JabOpaTOPHUX pOOIT IMiJ Yac BUBYEHHS
posniny «['eomMeTpryHa ONITHKA.
Habip micTtuTs:
OCBITIIFOBAY — 1;
npusma — 1;
JiH3a 30upanpHa — 2;
JiH3a po3cioBalibHa — 1;
eKkpaH — 1;
J3epkaio — 1;
3aTBOPH 13 MPOpI3aMu — 2;
JOKEPEeIIo KUBJICHHS — 1;
Habip cBITIODUIBTPIB — 6;
npuiIaj Ajs 3MIITyBaHHS KOJIOpPIB — 1;
SIIAK JJIST TPAHCTIOPTYBAaHHS Ta 30epiraHHs 3 JTOKEMEHTaMH —
1.
MoJIMBe T01aTKOBE 00J1aTHAHHS

2-15%

2.2. Ha0ip sabopaTopuuii «Onruka 2»

Jlns BUKOHaHHS J1aOOpAaTOPHUX pOOIT MMiJ Yac BHUBYCHHS
posainy "XBUIbOBa ONTHKA".

HaGip micTuTs:

OCBITIIIOBAY — 1;

OITHYHA JaBa — 1;

JKEPEeIIo KUBJICHHS — 1;

nudpakIiitHi TpaTKu 3 pi3HUM nepiogoM — 4;

SITUK JUIsl TPAHCIOPTYBAHHSI Ta 30€piraHHs 3 JTOKEMEHTaMH —

2 -15*%




1.
MooxuBe TO0JaTKOBE 001a HAHHS

2.3. KommiekT ¢ororpagiii TpexiB 3apsizKeHNX YaCTHHOK 2-15*%
st o3HAlOMJICHHSI 3 METOJIaMU BUBYEHHS TPEKIB 3apsKCHHIX

YaCTUHOK, 1X MacH, €Heprii, 3a pajalycaMi KpUBU3HU TpeKiB (3a

YMOBU  BIIOMOIO  MAarHiTHOTO  IIOJIs); aHANi3y TpPeKiB
3apAKEHUX YAaCTHHOK y MAarHiTHOMY TMOJi; i1aeHTH(IKaIi
JOCTIIPKYBAaHOT YACTHHKHU

2.4. CnekTpockon 3 HAa0OpPOM CHEKTPAJIbLHUX JIAMII 2-15*%
OnHoTpyOHMIT a00 ABOTPYOHHMII CHEKTpOCKOm 3 HabopoM
CHEKTPAIBHUX JIaMI Uil BI3yalbHOTO  CIIOCTEPEKEHHS
JIHIMYaTUX  CHEKTpiB;  BHUMIPIOBAHHS  JIOBXXHMH  XBHWIb
BUIIPOMiHIOBaHHs ras3iB. Hampyra sxusnenns ~ 220 B, 50 I';

po6oui rasu: aprod, Ar+tHg, Ar+ZnS (abo iHiii)

VII. ActpoHoMisi

1.1. llpuaaau, moaeJi

A) Teaypiii: 1
pyXoma MOJIellb, 0 IEMOHCTPYE pyx 3emiti HaBkojo CoHIs Ta

pyx Micsis HaBkosio 3emii. Mae miacBiTky mogaeni CoHus Ta

o poBaHui JTIMO po3MIllIeHHs 3eMJIl 338 MICSIISIMH POKY

b) Moaeab «CoHsiuHa cHCTEMA»: 1
neMoHCTpye OynoBy COHSYHOI CHCTEMH 1 Ja€ ySBIEHHS IIPO

po3mip Conug, ycix muaHeT COHSUHOI cHCTeMHU 1 pUOIHU3HY

BigcTrane KokHOI miaHerd Bim Conmd, 1x Micue B CoHSYHIN

CUCTEMI

B) OnTuyHuii Teaeckon: 1
aneptypa Teneckomna 200 MM, cBiTiocuIa 6.

Cxuan:

ontuyHa Tpyba cuctemu HpioToHa Ha MoHTyBaHH1 JloGcoHa —

1,

OKYJIsIpU — 2

I') Pyxoma kapra 30psiHOro Heda: 1
npucTpiil ans opienrtanii Ha He61 y [liBHIUHINM MiBKYITi

VIII. lonaTkoBe 00J1aAHAHHSA

1.1. llpuaaan

A) IndpoBuii Mikpockonm: 1




Mikpockon TMpamipe 3a TPUHIUIOM [OU(QPOBOI KaMmepw -
3011bIIIyE 00'€KT, pOOUTH 3HIMKH i Mepeae Ha KOMIT'IOTep, Jie
3a JIOTIOMOTOI0 CIIEIiali30BaHOTO MPOrPaMHOTO 3a0e3NneueHHs
MOYKHa TIPOBOJUTH JTOCTIDKEHHS B PEXUMI PEabHOTO Yacy Ta
apxiByBaTH OTpuMaHi pe3yibratu. [Ipamioe y pexumi BeO-
KaMepH, MIKpPOCKONa 3 MOXJIMBICTIO BUMIPIOBATH JiHINHHI
BEJIMYMHU

b) Hudposnii poroanapar:

IpaLpoe y pexumi nudpoBoro Qoroamnapara Ta BiJIEOKAMEPH.
Jlo3BoJIslE MPOBOIUTH TOKAZAPOBY Ta cCepiiiHy (POTO3HOMKY,
3MIMCHIOBATH MIBUIKICHY BiJIEO3WOMKY 3 YacCTOTOIO KaJIpiB 0
600 x/c.

Mae BOysnoBaHuil hotocnanax

B) ®oromraTus:

3abesneuye  KpimieHHs  uudpoBoro  ¢oroamapara  3a
JIOTIOMOTOI0 CTaHAapPTHOT TBUHTOBOT Pi3bOH.

Mae perynpboBaHMI MailJaHUYUK /TSI KPITUICHHS.

3abe3neuye BCcTaHOBJIEHHS (hoToarmapara Ha BUCOTI He MeHIe |
M

I') MarniTHuii nepemimysay 3 migirpiBom:

JUTISL TIEpEMINTYBaHHS PIIMH y CKIISTHUX KOJI0aX 3a JOMOMOTOIO
00epTOBOTO SKOps, II0 MPUBOIUTHCA Y JiI0 ONOCEPEIKOBAHO
yepe3 pyXOMHUH Mar”HiT B OCHOBI  TmepemilryBada 3
PEryJbOBaHOIO HIBHJKICTIO OOEpTaHHS SIKOpPS Ta MiZIrpiBoM
MOBEPXHi J10 Temneparypu He Buiie 120°C

I) lludposa 10KyMeHT-Kamepa:

3abe3neuye:

JEMOHCTpAIil0 IJIOCKUX JOKYMEHTIB (TamepH, KHUXKKH,
KypHaiu) (opmatom He MeHme A4, a TakoX 00 eMHUX
NOpEIMETIB, KpPUXKHX O00’€KTIB Tom0 0e3 NOomepeaHboro
CKaHyBaHHS;

BUBEICHHS UITKOTO 300paK€HHS B YMOBax OCBITJIICHOT
MIKIJTBHOT  ayIuTopii 3  MOXJIMBICTIO  aBTOMATHYHOTO
GOKycyBaHHS Ta PpETYJIOBaHHS IMJCBITKH po0O0Y0i 30HU
KaMepH.

[ToBHOKOJILOPOBE 300paskeHHs 3 JIOKYMEHT-KaMepu




BHUBOJIUTHCS B PEKHUMI OH-JIAWH HA KOMIT IOTEp BUHTEIS a00 Ha
npoekTop. JlokymeHT-kamepa Mae OyTH CYMICHOKWO 3
ONEpaliiHOI0 CHUCTEMOI0 Ha KOMIT'IOTEpi BYHTENs Ta
HIAKII0YaTUCA 70 KOMIT'IoTepa BYMTENs a0o MpoeKTopa 3a
noromororo USB- inTepdeticy

/1) KommiekT enexkrpo3adesnedenns gadoparopuuii KEJI-
36/42:

32 JIONOMOrOI KOMIUIEKTY BiJIOYBA€TbCs IEPETBOPEHHS
3MiHHO1 Hanpyru 220 B B Hanpyry 36 B Ta nogada octaHHbO1
o0 pobOouux MiICIb YYHIB, IO 3a0e3nedye O€3MeUHICTh
BUKOHAHHS BUIIE3a3HAYCHUX POOIT.

Cxuan:

HaBYAILHUU ITUT KUBJICHHSA — 1;

JIHIS XKUBJICHHS LIUTA BiJ] MEepeKi 3MiHHOI Hanpyru 220B — 1;
JHIA KUBJICHHS HABYAIBHUX MICIb Ta po0O0OYOro Micis
3MIHHOIO Hampyrow 36 B — 3;

JHISA KUBJICGHHS POO0YOro MICISl BUUTENSI 3MIHHOIO HAMPYyTOIO
220B -1

Kabineru inpopmatuxm
Nel3

Komm’rotep

7 cydacHHX

13

MynbTUMEIINHIIA TPOSKTOP

BenukodopmarHuii MoHi
TOP

Me0i

Komrmekt

Curnamiszanis

1

JlokanpHa Mepexa

['mobanpHa Mepexa

MapuipyTtuzatop

1
1
1

Konuiionep

Jlomka mim mapkep.

3axucHe 3a3eMIICHHS

CucremMa aBTOMATUYHOI MOXKEKHOI CUTHATI3ALT

Poboue Miciie BUnTENst MOBUHHE KOMILJIEKTYBAaTUCh POOOUUM
CTOJIOM, KpIiCJIOM, IBOMa TyMOaM1 Ta KOMIUIEKTOM O0JIaIHAaHHS
po0OOYOTO MICIISI BUMTEIIS

ExpaH (Bi1€0BIITBOPIOIOYUI TPUCTPIii)




[TpuHTEep OBUHEH OYTH JIAa3EPHUM

Ckanep

biiok 6e3nepebiitHOro KUBICHHS

JlinensiiiHe cHcTEeMHE ImporpaMHe 3a0e3neyYeHHsl, IPOrpamMHe
3a0e3neueHHs 0a30BUX 1HPOPMAIIHHUX TEXHOJIOTIH, CUCTEMH
pOrpaMyBaHHsI MOBaMH BHCOKOTO PiBH, IPOTpaMHe
3a0e3MeUYeHHs] HABYAIIbHO-BUXOBHOTO MTPU3HAYCHHS

— | | | p—t

IIporpamue  3a0e3nevyeHHs! 06azoBux  iH(popmaniitHuX
TEXHOJIOT1i MIOBUHHO MICTHTH:

*  TEKCTOBI PEJAKTOPH 3araJbHOTO MPU3HAYCHHS JIIS
BUKOPHUCTAHHS Y HABYAJIbHO-BUXOBHOMY IIPOLIEC] Ta IS
CTBOPEHHS 1 TUPAXYBaHHS AUAAKTUYHUX MaTepiais;

e mporpaMHe 3a0e3NeueHHs, MpU3HaYeHe I CTBOPEHHS 1
OTIPAIFOBAHHS JICKTPOHHUX TaOIUIh, 111 BAKOPUCTAHHS Y
HaBYaJILHOMY IPOIIEC] Ta MPU CTBOPEHHI 1 TUPAKYBaHHI
JTUIAKTHYHUX MaTepialis;

*  CHUCTEMH YyNpaBIiHHA 0a3aMU JaHUX Ui BUKOPUCTAHHS Y
HaBYAJILHOMY IIPOIECi Ta 1JIs 3a0€e3MeYeHHs YIIpaBIiHHS
HaBYaJIbHO-BUXOBHUM IPOIIECOM;

*  CHCTEMH ]I CTBOPCHHS €IIEKTPOHHUX MPE3eHTAIIN 1St
BUKOPUCTAHHS y HaBYAJIbHOMY MPOIIECi Ta AJIsi CTBOPEHHS
JTUIAKTHYHUX MaTepialis;

*  CHUCTEMH JUI ONITHYHOTO PO3Mi3HABAHHS JIPYKOBAHOTO TEKCTY
Ta BBEJICHHS KOTO B KOMITFOTEP AJIS MIATOTOBKH JIOKYMEHTIB
(THpaXxyBaHH:);

*  CHCTEeMH JUTS MIATPUMKH TEIICKOMYHIKAI[IHUX TEXHOJIOTIH:
€JIEKTPOHHOI MOIITH, POOOTH 3 PaKCUMITLHUMU
MOB1JIOMJICHHSIMU (JIOKYMEHTaMH).

Kaobineru inpopmatuxkm Komn’rotep 15 cyuacHux 13
Nel2
Tenesizop «Soniy» 1
MynbTUMETIHHINA TPOSKTOP 1
[Tnakatu 1 KOMILIEKT

BenmkodopmarHuii MoHi
TOP




Me0bi

11 koMm cTin
15 xoMmII criens

4 koM CTin

CursHasmizanis

JlokasibHa Mepexa

['mobasibHa Mepeka

MapupyTtuzatop

—_— | | — | —

Konautionep

Jlomka mig Mapkep.

3axucHe 3a3eMIICHHS

CucremMa aBTOMATHYHOI MOKEKHOI CUTHAITI3ALIIT

Po6oue micuie BunTENsI MOBUHHE KOMILJIEKTYBAaTHCh POOOYNM
CTOJIOM, KPIiCJIOM, IBOMa TyMOaMH Ta KOMITJICKTOM 00JIaJHAHHS
po0OOYOro MICIIS BUMTEIS

ExpaH (Bi1€OBIATBOPIOIOYNI IPUCTPIH)

[TpunTEep MOBHUHEH OYTH JIA3EPHUM

Ckanep

biiok 6e3nepeOiiiHOTO KUBJICHHS

1 ms xknac

JlineHsiliHe CHCTEMHE MpOrpaMHe 3a0e3MeUeHHS], TIPOrpaMHe
3abe3neyeHHs 0a30BHUX iHPOPMALIIITHUX TEXHOJIOTIH, CHCTEMHU
IporpamMyBaHHs MOBaMH BUCOKOTO PiBHsI, IIPOrpaMHe
3a0e3eueHHs HaBYaIbHO-BUXOBHOIO IMMPU3HAYCHHA

1 Cyuacne II3

IIporpamue  3a0e3nmedyeHHst 6azoBux  iH(opmauiiiHuX
TEXHOJIOT1i IOBUHHO MICTHTH:

*  TEKCTOBI PEAAKTOPHU 3arajibHOr0 MpU3HAYCHHS IS
BUKOPHCTAHHS y HABYAIbHO-BUXOBHOMY ITPOIIEC] Ta JIJIsI
CTBOPEHHS 1 TUPAXYBaHHS AWAAKTUYHUX MaTepiaiis;

*  mporpamMmHe 3a0e3reveHHs], IpU3HAYCHE ISl CTBOPEHHS 1
OTIPALIIOBAHHSA €JIEKTPOHHUX TAOJIHUIb, ISl BUKOPUCTAHHS Y
HaBYaJIbHOMY IIPOLIEC] Ta IPU CTBOPEHHI 1 TUpPa)KyBaHH1
TUIAKTHYHUX MaTepialis;

*  CHCTEMH YyTPaBJiHHS 0a3aMH JaHUX JJIsl BAKOPUCTAHHS y
HaBUYAJILHOMY IIPOILEC] Ta JJIs 3a0e3MeYeHHs YIIpaBIiHHSA
HaBYAJIbHO-BUXOBHHUM ITPOIIECOM;

*  CHCTEMH JJISl CTBOPEHHS €JIEKTPOHHUX MPe3eHTalli uis
BUKOPHCTaHHS Y HAaBYAIBHOMY TPOIIEC] Ta JUIsi CTBOPESHHS
JUJAKTUYHUX MaTepialliB;

1 cyuache 113




*  CHCTEMHW JUIS ONITHYHOTO PO3ITI3HABAHHS JIPYKOBAHOTO TEKCTY
Ta BBEJICHHS KOT0 B KOMIT'IOTEP AJIsl MIATOTOBKH IOKYMEHTIB
(THpa)KyBaHHS);

*  CHUCTEMH JUTA MIATPUMKH TEIEKOMYHIKAI[ITHUX TEXHOIOT1H:
€JIEKTPOHHOI TIOIITH, POOOTH 3 (PaKCUMUTEHIMHA
MOB1IOMJICHHSIMU (JIOKYMEHTaMH).

Kabiner maTtemaTuku O0s1agHaHHS :
[HTEepakTHBHA JOUIKA,IPOEKTOP,HOYTOYK 2mr 2wt
Tpancnoptup 3mr 3mr
Kocunensn 4t 4mr
Jliniiika 2mT 21T
[upkynib 21T 2mT
CrepeomeTpuiHUid HaOIp §iig) Lt
Mogen cTepeoMeTpHIHUX BIryp 1 KoMILT 1 xoMILI
HaGip mmdp §iigy It
KoMiuiekt aiaeHHs apo0iB 1T Lt
HaGip norapudmiyamnx cxem §iigy §iigy
Komrekr cnaiimis 1 koM 1 xoMILI
Tadaumi :
TpuroHomeTpuyHi QyHKIi 1 xommu1 | koM
IToxigHa Ta mepBicHA 1 KoMILI 1 xoMILT
3aKOHM MHOKEHHS 1 xoMILI 1 KoMILI

Kaoiner icTopii Ne2 Homxka 1 1
Crisienip YYHIBCHKUI 34 34
Cri yYHIBCBKHM 17 17
[ada-cTinka 1 1
CTUI yYUTEITbChKUHT 1 1
Kowmm’roTep 1 0
MynbTHMEIIHA YCTaHOBKA 1 0
JKamrosi 3 0
TeMaTnuHe 00J1aTHAHHA
Taoaumi
['eTpManu Ykpainu 1 1
Kus3i Pyci-Ykpaiau 1 0




AJb00MH

3 icTopii MepBiCHOTO CYCHINIbCTBA 1 CTAPOAABHBOI iCTOPIT | 1
Po3naTkoBuii maTepian
IcTopist cepeiHiX BiKiB 1 1
Kaptun
Jpyra cBiToBa BiliHa 1 1
€spomna B XVI-XVII cT. 1 1
I'pomasnsHChKa BiliHA Ta iHO3eMHA iHTepBeHIIis 1918-1920 p. 1 1
[Tepma cBiToBa BiliHa AHIITINCHKOT pEBOIIIOMIT 1 1
€Bpona 3 1914-1970 p. 1 1
®DpaHIry3pKka OypKya3Ha PEBOIIOLIS 1 1
ITicnsBoenHa BinOyaoBa CPCP 1 1
[Tomin cBiTy 3 1879-1914 p. 1 1
Ino3emua BoeHHa iHnTepBeHIlisi B CPCP 1 1
Benuka Bitunsnsna BiliHa 3 3
I'pomajsHcbka BikiHa B CLITA 1 1
€spona B XIV-XV cr. 1 1
Biifna 3a He3anexHICTh i yrBopeHHs: CHIA 2 2
€pomna micas Ilepioi cBiTOBOT BiliHI | 1
PumMchka iMmepis 1 1
Kwuiscbka Pych B [X- Ha mouatky XII cr. 1 1
®pankceka JlepkaBa B V — cepenuna [X cT. 1 1
Bizanriliceka imnepis i ciaos’stau B VI — XI cT. 1 1
Crapogasus ['perris | 1
[Tepennst A3is i €runeT B TaBHUHY 1 1
XpecToBi MOX0 11 1 1
3aBoroBanHa Makenoucskoro B IV ¢T. 10 H. €. 1 1
Ka0iner Homka 4 3
YKpaiHCbKOi MOBH Ned
Crisienib YYHIBCHKUI 126 96
CTiJ1 yYHIBCBKHI 63 48
[ada-cTinka 4 3
HoyTtOyxk 4 0
Tenesizop 4 0




Crint y9uTenbChKuit

n

(%)

MynbTUMeiiiHa YCTaHOBKA : MPOEKTOP, JOIIKa

N~

()

TemaTuuHe 00/1aTHAHHS

Taoauui

Andagit

3BYKH MOBJICHHSI 1 3HAKU THChMa

CroBo, #ioro 6ynoBa. CiioBOTBip

CrnoBocniosyueHHs. Peuenns

Peuenns npocte

Peuenns ckimanne

ImenHuK

[IpukMeTHHK

YuciiBHUK

3aliiMEHHUK

JliecimoBo

[OSHRUSHEUSH VSR ISR USH IUS ISR (US| N US| L OS]

L[ [LI[LI[LI[LI L[| |W|W

®dopmu JiecaoBa:

IToyaTtkoBa hopma miecioBa

Oco0o0BI niecioBa

Be3oco0o0Bi aieciaoBa

JliempuKkMeTHUK

JienpuciiBHUK

[TpucniBHUK

[IpuitmMeHHHK

Cnony4Huk

Yacrka. Buryk

[OSHRVSH VSR IUS R IUSH EUSH LUS | NS LUS]

L[| |W|W|W

ClI0BHUKH

KopoTkuii TnymayHuil CIOBHUK

W

(%)

CJIOBHUK 1HIIIOMOBHHUX CJIiB

(98]

W

Opdorpadiunuii CIIOBHUK YKPATHChKOI MOBHU

OpdoemnigyHnii CTIOBHUK

CJIOBHUK aHTOHIMIB

CJI0BHUK OMOHIMIB

CJIOBHUK CUHOHIMIB

CroBHUK (hpa3eoiori3MiB

CnoBHHK apOHIMIB

W[ [ [ |W([W

W[ [ |W[W




Pocilicbko YKpaiHChKHIA CJIOBHHK

KapTku ni1s inauBinyajabLHoi poooTn

KapTku ans inAuBiAyanbHOT poOOTH YYHIB Ha ypoKax
YKpalHChKO1 MOBH y 5 Kiaci (audepeHitiioBaHi 3aBIaHHs])

Kaptku ms iHauBinyansHOi poOOTH yUHIB HA YPOKax
YKpaiHChKoi MOBH y 6 Kiaci (audepeHitiioBani 3aBIaHHsl)

KapTtku miis iHauBinyansHOI poOOTH yUHIB Ha YPOKax
YKpaiHChKoi MOBH y 7 Kiaci (audepeHitiioBani 3aBIaHHsl)

KapTku ans inauBiAyanbHOi poOOTH YYHIB Ha ypoKax
yKpaiHchKoi MOBH y 8 Kiaci (nudepeHniiiioBaHi 3aBIaHHs)

KapTku ans inauBigyanbHOi poOOTH YUHIB Ha ypoKax
yKpaiHchKoi MOBH Y 9 kiaci (nudepeHiiiioBaHi 3aBIaHHs)

Kaptunn

Penpoayxkiiii TBOpiB *KUBOMUCY Ta HABYAJIbHI KAPTUHH IS
PO3BUTKY 3B’SI3HOTO MOBJIEHHS 5-9 Kiacu

HaouHo-HaBuanbHUN MOCIOHKK.” Y KpaiHChKI TMCHMEHHHKH.
[TopTpeTn Ta imocTparnii 10 TBOpiB”
Kommuekr A

HaouHo-HaBuanbHU# MOCIOHUK.” Y KpaiHChKI TUCHBMEHHUKH.
[Toptperu Ta inmrocTpariii 70 TBOpiB”
Kommiekr b

Komrmiekt mopTperiB “YKpaiHChKi TUCbMEHHHUKH

KoMIiekT mopTperiB MMChbMEHHUKIB

W
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KommnexT kaptua. Meroanyni pekomenaauii. ”Cioso O
noJiky Iropesim”

KommnexT ¢otoimtoctpaiii “XKutreBuii 1 TROpUMiA MIISAX
T.I'.IlleBuenka”

KomruiekT kapTuH i TekctoBuid qoaaTok “Tapac llleBueHko”

KoMruiekt kapTuH 1 TEKCTOBUH 101aTOK “IBaH DpaHKO™

KommiekT KapTHH 1 TEKCTOBUH To1aTOK “Muxaiino
KomroOuucekuii”

—_— N

KoMImiekT KapTHH i TeKCTOBUH nonaTok “Mapko BoBuok™

Penpoaykiii KapTHH JUisi PO3BUTKY 3B SI3HOTO MOBJIEHHSI(SKIL.)

Anp00M KapTOK 13 pPO3BUTKY 3B SI3HOI'O MOBJIEHHS(5-7K1.)

JlunakTryHi irpu 3 KapTkamu(5-7K:1.)

KoMruiekT kapTok 1 TeKCTOBUX J10AaTKIB” CBIMCHKI

[UNTe (U U U -
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TBapuHM (5KIL.)

KommiiekT kaptus ‘“HapoiHO-1€KOpaTUBHE MUCTELTBO”

AKTOBHH 321

ITynet Peayey

Komonka Premere

[MincwroBay TCM PT

Crinbui H/M
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MynbTUMeIMHMIA LIEHTP

EJIeKTpOKIIaBIIIHUN IHCTPYMEHT

CnopruBHMii 3aJ1

Ceiid

ITepexnaguna

JlaBa rimMHacr.

Kinene 6\0

Ko3sen rimH.

CriHKa TIMHACTHYHA

['ups 2-x mygoBa

[Tnanka amsi CTpUOKiB

IlITanra TpeHyBajgbHa

Hacoc qg M’ si4iB
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M’s4 OackeTOOII.

M’s1q byTO0T

M’ g4 BoJteit0ooi.

Hacoc

BpeBHO riMHACTHYHE
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OO6pyu macTMacoBUi
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Ckakanka
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OOpyu MeTaIeBUi
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[Tanka riMmHacTAYHA
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ITayka riMHacTHYHA Jep.
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Tpoc st BOJIeHO0JIBHOT CITKH

MicTOK CHOPTUBHHUI

Kanat JJIA JIa3aHHA

Mar riMHacTHYHUI

CiTka BOJIEHOO0IbHA

CiTtka 0ackeTOOJILHA

Citka ¢yrboapHa
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M'sta hyTOOTBHHI 9 9
M'sty Bosteii00IbHMI 9 9
M'sta 6ackeTOONBHUH 5 5
dopma pyrdoIHHA 14 14
I'eTpu 14 14
Popma BopoTaps 1 1
®opma OackeTOoIBHA 10 10
Meauunuii kadiHeT Hoxunmi meanani 1 1
IImarens 100 100
['pinka 1 1
Tepmomerp 24 24
Mixyp s 601y 1 |
[TinmeT aHaTOMIYHHI 2 2
JIKTYyT 4 4
[[Iupma 2-x cekiiitHa 1 1
Croyuk 7151 IHCTPYMEHTIB 1 1
Homri mennysi 1 1
XOJIOAUIBLHUK M/K 1 1
Kymerka | 1
CT11 MEeAUYHUMI 1 1
Tabmuns PabOkina 1 1
ToHomeTp 1 1
CTeToCKOII 2 2
Kaoiner nomoBoacTBa Ne6 Oo01agHAHHA
Jorka 1 1
Cronu y4HIBCHKI 14 14
CTOM KyXOHHI 6 6
Po3cyBHi cToaun 2 2
Crineub BUUTEIS 1 1
CTi1 BUHTENA 1 1
CTuUIbII YYHIBCHKI 28 28
Crubii 1751 KyxHi 12 12
Hoxxi KyXoHHI 20 20
KyxonHi momnku 10 10
Enexkrpuyni yaltHUKH 2 2




Mucku emaniboBaHi

ITigaoc

Kactpromi

INY TN

=

Tapiiku MiIKi

Tapinku 6okl
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Xni0HUIS

CepBi3 yaitHui
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Yamxku

EnexktpuyHi 1yXOBKH

EnexTpuyni npacku

[1IBeiiHI MalIMHK 3 PYYHUM TPHUBOJIOM

I1IBeitHI MaITMHU 3 HO)KHUM TPHBOJIOM

Hladu

[IpacyBasnpHi JOUIKH

HaGip meraneit 11st KpecIeHHS

N|W AN

N (WA~

MeToanuHe 00JJaJHAHHA

Taoanui

[IpaBusa Ge3nedHoi mpaili Ha KyXHi

XapuoBi peuOBUHU

CaHiTapHO-TIri€HIYHI BUMOTH Ha KYXHi

CepBipyBaHHS CTOJY

[TpaBmjio KOPUCTYBAHHS CTOJIOBUMH IpubOpamMu

[TepBuHHa 00pOOKa OBOUIB

[TpuroryBanHsi BUpOOIB i3 TicTa

[TpuroryBanHs 010 13 KpyTI

XomoxHi 01012

PuOHi HamiBhabpukaTu

[IpuitomMu poOOTH HOXKEM

Buau 6ytepoponis. [Ipurorysanns 6ytepOpomiB

Comonxki 6mroa .Harmot

KoHcepByBaHHS Xap4OBHX MPOAYKTIB

[TpuroryBaHHs OJIFO]T 13 MOJIOYHHX TPOJYKTIB

M’sicHi HamiBdabpuKaTu

bynoBa mBenHHOT MalIMHU

CoemiajibHi geTani WBEHHOT MAlIUHA

[UN NI NN [FUSey JUSIN JUNINY U, U\ U (U U U U, U U U U U
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MexaHi3Mu niepesad, ix KiIHEeMaTHYHI CXEeMH

Mexani3Mu poOOYHX OpraHiB MIBEHHOT MAIIUHU

Kpecnennst o0CHOBHM CHIiTHHIT

MoenroBaHHs CIIIHALD

Bukpiiiku OCHOBHU CyKHI

Po3pobka Moyeneit xanaris

KpecneHnHs ocHOBU OpIOK

KpeciieHHs 0CHOBH pyKaBa

Po3poOka Moieleid JKUIeTiB

ba3ucHa ciTka OCHOBHU CyKHI

Moiesr0BaHHs TOPIOBUH

IToOymoBa KpeciaeHb KOMIpiB

lNepeHeceHHs HarpyaHOI BUTOUKMU

Po3mipHi npu3Haku Qirypu JiBUMHKA

KoncTpytoBanHs moOyToBOro poboyoro omsry. @apryx

Kao6iner «3axucry
BiTunzun»

Crenax

[UNIN VNI, (NN [ SSSN pUSI FUSNY NS UNINS SN JUNN U\ U, USN JUSN U JU—
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[TpuiinOH.cTaHOK

Maket aBTOMarTa
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MaijicTepHs 110 iepeBy

Bepcrat gepes.
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CraHOK CTporajgbHHil 110 IepeEBY

Bepcrat cronsipuuit

CraHOK TOKapHUH 1O JepeBY

Cranok ¢yroBanpauid OIIII-5

HacronpH. Gpe3epHuii cTaHOK

TokapHO-BUHTOBHUHN CTaHOK

MajicTepHsi 10 MeTaJy

Tucku

Cranok Tokapuuii TBIII-4

Bepcrar catocapuuid

CraHOK CBEpJIMJIbHUM

Ex. tounio ET-75

CrrocapHHid IHCTPYMEHT

Mogenb TOKapHOTO CTaHKa

En. nonbexka

En. munnpHuK
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CnopTuBHMI MaliIaHUYNK

3 CHHTETHYHOIO TPaBoko 42x22

Komruekr CIIOPTHUBHOI'O O6J'I8.I[H3.HH$I

Kaobiner Xy10:KHbO-
€CTeTHYHOI0 IUKJIY

HaBuanpHuii miiad ta nporpama

HopmaTiBHO-IPaBOB1 aKTH 3 XYI0KHBO-€CTETUYHOT OCBITH 1
Metoau4Ha 1 IOBIJIKOBA JIiTepaTypa 1
ITimpy4HuKu 60 60
HaBuanbHi Ta HA0YHI TOCIOHUKH
10 1
HaBuanpHe npuiaiis: miakaTu ) 5
CTCHIU
. . 10 10
CXEMH TadJmIIl 10 1
penpoAyKIIii KapTUH 10
MaKeTH
Mozieti 10 i
. . 20 -
BizieoiTbMH
TexuiuHi 3aco0M HaBYaHHS (MPOEKLilHAa, aylio Ta 5 -
BiJleoanapaTypa, KOMII'FOTepHa TeXHIKa, €IEKTPOHHI My3U4HI
IHCTPYMEHTH TOILO
HapuanpHuii iHBEHTAp : 6 1
My3H4H1 1HCTpyMeHTH ((opreniano, OasiH, aKOpJEOH, TUTAU1
MY3U4HI IHCTPYMEHTH TOIIO);
. . . 30 -
HaBuanbHwmii iHBEHTap: MOIBOCPTH 5s
HATYpHi 3pa3Ku 10 )
Jpar 5 )
JEMOHCTpAIIiiHI TPUIaIU Ta TPUCTPOT 1o )
CXeMHU )
[adwu, sxi po3milieHi y NIpUMillleHHI kKaOiHeTy abo B310BK 2 2

oJHieT 3 OOKOBUX CTIHOK.

ITocTiliHO Mir04Ya BUCTaBKA YUHIB

[HCcTpyKIs 3 Oe3neKu mpalll Ta HOXKEeXKHOI Oe31eKH, IpaBuiia




po0oTH B KabiHETI

[TopTpeTn BUIATHUX XYJOKHUKIB 20 10
Ta6mmin moOynoBu 300pakeHHs Ha TUIOTHHI 2 -
Tabmu1li NOBITPSIHOI Ta JTIHIHHOI NEPCIIEKTUBH 2 -
TBOpH BUAATHUX MUTIIIB Y KpaiHU 10 -
Kpaiui 3pa3ku TBOpiB MUCTEITBA CBITOBOTO 3HAYCHHS 10 -
CKynpnTYpHI KOMIO3HIIT 5 -
[Tnan po6otu KabiHETY 1

Kabinet ocHOB 310poB'st JlemoHcTpaiiiiHa 6araroyHKIiOHATbHA JIOIIKA 1 -
T3H nnst npoBeeHHS] MYJIbTUMEIIMHUX TTPE3eHTaIlIN 1 -
T'oguHHuK 1 1
Cexkiitii madwu 2 2
TupaxyBaJibHa TEXHIKA 1 -
ANTEYKO 3 HAOOPOM MEIMKAMEHTIB 1 -
ITepBuHHI 3ac00U MOKEKETACIHHS 1 -
[TigpydHuKH 100 100
MeroanyHi ITOCIOHUKHU 5 5
®doro-, BiJIeo-, ayIioTeKa 3 -
KyTouok 3 06e3neku KUTTETISIIbHOCTI 1 1
KyTo4yoK IUBUIBHOTO 3aXUCTY 1 1
KyTouok nmoxexxHoi 6e3neKu 1 1
KyTo4ok npaBuiia moBeIIHKHM HA TIOpOrax 1 1
JKypHau 3 nuTadb 0€3MEKH KUTTETISIbHOCTI 1 1
JKypHas 0XOpOoHU 310pOB’ 4 1 1

Kao0ineTn moyaTkoBux Oo6sagHanHs

KJIaciB
Jlomka 9 9
[Tapt 75 75
CTUI yYHUTETbCHKUI 9 9
CTiJIellb YYUTEIbChbKUI 9 9
[Tada 21 21
CriHKa IIKiTbHA 2 2
Jutsaai madu s oxsry 150 150
CTONMKHA JUTSYI 18 18
CTiibli  TUTSAY1 60 60




ITomwmisa
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TymOouku

Komn’rotep, HOYTOYK

[IpunTep

Jlaminarop

Kwium

D= [N | W [\O

TemaTnune o00JaTHAHHSA
(HaBYAHHS TPaMOTH, JiTepaTypHe YUTAHHA, YKpaiHCbKa
MOBA, PO3BMTOK MOBJICEHHS)

Ykpaincekuil andasiT (ApyKoBaHi JITEpU MaJli 1 BEJIHKI)

Ykpaincekuid andasiT (IpOMUCHI JITEpH Maji i BEJHKi)

Opdorpadiuanii cioBHUK (2-4 Kacu)
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Cuau mpaBWIbHO TPU THUCHMI

[TpaBmibHO TpUMail Py4yKy MpH MHUCHMI

Habip cro’keTHHX MaJIIOHKIB 11l pO3BUTKY MoBieHHs (1 xmac)

Habip croskeTHUX MaJFOHKIB JUJIsl PO3BUTKY MOBIIeHHsS (2 Kiac)

HaGip cro)eTHUX MaJIFOHKIB JIJIsi PO3BUTKY MOBJEHHs (3 Kiac)

Habip croskeTHUX MaJFOHKIB JUIsl PO3BUTKY MOBIIeHHS (4 Kiac)

HaGip ckmaniB (1 kiac)

NoJ e} No}No} o} o}l iNo) fan ) o) No)

NeJ e} Noj}No} o} o}l iNo} fan ) Noj No)

Tabnu1ii Ta OMOPHI CXEMH 3 YKPaTHCHKOi MOBH:
MogBa i moByieHHs (3-4 kiac)

CioBo

Peuennsa

Yactuan MOBH (IMEHHUK, IIPUKMETHUK, JIECIIOBO,
3aliIMEHHUK, YHCITIBHUK, IPUMMEHHUK, CIIOJTyYHHUK,
IIPUCITIBHUK)

O |\O [\O |\O
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ITopTpeTH NHUCHMEHHHKIB, TOETIB

JleMoHCTpamiitHa Kaca JTep Ta CKJIAdiB YKpaiHCHKOTO
andasity

TemaTnuni Tadaumi

ITopu poky

Lmroctpanii no tBOpiB B.CyXOMIHMHCBKOTO

YKpaiHChKI HapoAHI Ka3Ku

3araku B UTIOCTpAIIisiX

ITpodecii.
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Bunu tpancnopty 9 9
TemaTnuHe 001aJHAHHA (MAaTEeMAaTHKA)

Ta0auui, aaLo0o0mMu

3pasku kanirpadiuHoro mucbMa 1mdp Ta 3HaKiB (1-4 kmac) 9 9
JleMoHCTpamiitHuit  miuymipbHUN Martepian 3 wmartemaTtuku (1 9 9
KJ1ac)

Tabmuus nonaBaHHSA OJHONM(POBHX YHCENT Ta BIAMOBITHI 9 9
TabnuyHi BUmaaku BigHiMaHHS (1-2 kacw)

Tabmuist MHOXEHHST OJHOIM(POBUX 4YHCET Ta BIIMOBITHI 9 9
TaOaMYHI BHUMAAKU JiieHHs (2-4 kimacu)

Apubmernuni  nii  (mogaBaHHS, BiAHIMAHHSA, MHOXKEHHS, 9 9
TUTICHHS) Ta 3aJe)KHOCTI MK HHUMH. B3aeM03B’S30K miid

JIOJIaBaHHs 1 BiTHIMAHHS, MHOXKeHHsS 1 nmijmeHHs (1-4 xiacw)

['eomeTrpuuni ¢irypu ta ix BiactuBocti. ['eomerpuuHi Tina 9 9
(1-4 xnacm):

Touka, JiHIS, BiAPI30K, MPOMiHB, KYT.

MHOTOKYTHHK 1 HOTO €JIeMEHTH. 9 9
TpukyTHUK 1 HOro eneMeHTH. Buium TpHKYTHHKIB. 9 9
YOoTHPHUKYTHUK 1 HOro eneMeHTH. Buau YOTHPUKYTHUKIB. 9 9
Kono i kpyr. Ix ememenTn. 9 9
Ky0, xyis, mwniHap, KOHYC. 9 9
Benuunau Ta oauHMIII BUMIipOBaHHs BenuuuH (1-4 kmacu) 9 9
Omuauni  OOBXHMHA. | CHIBBIOHONIEHHS  MDK  HHUMH. 9 9
[TepeTBOpeHHs IMEHOBaHMX YHCEN Ta iX TMOPIBHIHHS.

ApudmeTnuHi Al HaJ HHUMHU.

Mipa Baru. 9 9
Mipa ruiomnti. 9 9
Mipa ugacy. 9 9
Mipa JOBXHHH. 9 9
Ilina, BapTicTh npeamera. ['pomioBi oxuuuui. (1-4 xmacwu) 9 9
OnopHi cXeMH KOpPOTKHMX 3aIllUCIB pPi3HUX BHUIIB 3amad (1-4 9 9
KJIACH)

Maremaruka 1 kiac 9 9
MaremaTuka 2 Kiac 9 9
Marematuka 3 Kiac 9 9
Marematuka 4 kiac 9 9




JemoHcTpamiiiHa kaca mmdp Ta JIYMIBHOTO MaTepiaiy. 9 9
Mopneui

[{udepOaaT roaMHHNKOBUN 9 9
I'eomerpuuni Tina:

napaJiesierine;n 2 2
ITpusma 2 2
[Huniagp, kyo 2 2
Konyc 2 2
Kynst 2 2
[Tipamina 2 2
Ipunaau Ta iHmWI iHCTPYMEHTH

MeTp nepeB’ssHUM JEMOHCTPALIHHUI 9 9
Kocunenp xmacHuii 45 rpagycis. 9 9
Kocunenp kmacuuii 30 rpamycis. 9 9
Kocunenp ximacamii 60 rpamycis. 9 9
[upKynp KIacHUM 9 9
TepmomeTp AEMOHCTpaIliiHUNA 9 9
TemaTuuHe o00JagHAHHA

(S mocaigxkyro CBIT, NPUPOJO3ZHABCTBO, 51 Y CBIiTi)

Kapmu cminni

Kapra miBKyIb 9 9
di3uuHa KapTa CBITY 9 9
@dizuyHa kapta YKpainu 9 9
AJIMIHICTpAaTHBHA KapTa YKpaiHU 9 9
[Ipupoani 30HU YKpainu 9 9
Tabauui

Piyamii pyx 3emui HaBkosjo CoHis 9 9
ObGepranHs 3emii HaBKOJO oci 9 9
TBapWHM — MEIIKAHIII TPYHTY 9 9
[Iraxu 9 9
['pubu 9 9
Jluki TBapuHU 9 9
CBiiicbKi TBapuHHU 9 9
3epHOBI POCIUHU 9 9
Ilopu poky 9 9




['ipchKi MOpoaM Ta MiHEPAIH

PaHHBOKBITYYl POCITUHHU

Opranu Tija JIIOJAWHHA

YepBoHna knura. TBapuHH.

UepBona kaura. Pociunu.

Kanenmapi croctepexeHp 3a IIOT0J010

O |\O [\O |\©O |\ |[\©O

O |\O [\O |\©O |\ O

Konexuii

HIxigHUKA II0JIIB

\S]

\9)

HIxigHuKH camiB

[\

\9)

KopucHi xonanuHmu:
Topd Ta mpoayktu ioro mepepoOKu

Kam’stHe Byrijuisi Ta mMpoayKTH HOTO TEpPepoOKH

Hadra Ta mpoxykTt #oro mepepoOku

['ipcbKi TOpoAM Ta MiHEpaIH.

[Topoau nepeBuHU

W[ [ |W

W[ [ |W

Mooeni

I'mobyc diznuamit

O

O

Tenmypiii

\9)

\9)

Ilpunaou ma incmpymenmu

TepmomeTp KiMHATHUI

TemaTnuHe 00JaHAHHSA
(TpynoBe HaBYaHHS, 00Pa30TBOpPYE MHCTENTBO)
Ilpunadoa ma incmpymenmu

[Tanka — KOHCTPYKTOp AJii POOOTH 3 MamepoM 1 KapTOHOM
(1s iHaUBiAYyanpHOI pOOOTH)

189

189

[Tensm, ¢hapbu, eMKicTh 111 Boau, (ioMacTepu, KOJIbOPOBI
ONIBII, KJI€H, TMamip KOJbOPOBHH, KapTOH KOJIHOPOBUH,
JMiHIAKA, HOXWII, HHATKH, Ha0Ip TOJOK, IUIACTHIIH,
JIOLICYKH.

189

189

Anb00M OpIEHTOBHUX BHPOOIB 3 Tamepy.

Anp00M OpIEHTOBHHMX BHPOOIB 3 KapTOHY.

Tabmuii 3 TpymoBoro HaBuaHHs (1-4 Kiacw)

IlpaBuna Oe3nexu mpami (1-4 ximacu)

Armurikanii 3 JUCTS Ta COJIOMKH.

Armutikariisi JIIUICHHs], KOHCTPYIOBAHHS.

O [\O [\O |\O|\O [\O
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ATDTiKaIlis 3 TEOMETPUIHHX (iryp.

YKpaiHChKI BUTHHAHKHU.

HatropmopTu.

3pa3ku pi3HUX BHJIB MHCTCIITBA.

TemaTnune o00JaJHAHHSA
(ocHOBH 310pOB’H )
Tabauui

Partion xapuyBaHHs

310poBuii cocid KUTTS

OcoOucra ririeHa MOJIOJIIOr0 HIKOJIsIpa

besnieka Ha J0po3i

besneka B moOyTi

[Tportunoxkexna Oe3neka

IIporpamue 3a6e3meyeHHs] HABYAHHS
(mpe3enTauii, Bigeo, ¢iabmu)

JliTepaTypHe 4YHUTAHHSA

B.CyxoManHCBKHI «Y TPHUBOK3AJIBLHOMY CaIIKY»

B.CyxomnuHchkuii «J/le Haiikparie Miclle Ha 3eMJIi»

I. ®panko «fIke yacTyBaHHs, Take W JSIKYBaHHS»

B.CyxomnuHCchkui «YM JIE€TKO MPUHOCHUTH PAIICTh IHIITHAMY

T.T'. lleBueHko «Benukuii mMoeT 1 XymAO0KHUK»

B. Uyxmi6 «IloBiHbY»

B. KaBa «BiH xusuit»

3akpimieHHsl 3HaHb Mpo OykBy .

Pimna momiBka, pimHa ciM’s - TyT BHPOCTA€ JIOJISI MOSL.
A .Kocrenpkuii «batpkiBmmHay, J[.YepegaudeHko «YKpaiHay.

Bpatu I'pimm

IBan ®panko

Jlecs YkpaiHka

Kapno Komnoni «ITiHOKKiO»

Tapac ['puroposuu llleBueHKO

YcHa HapoJHA TBOPYICTb.

Tapac llleBueHko — YKpaiHu CHH.

3ByK [ ¢ ], OykBa «ed». UnraHHs CKIaiB, CIIB.

Muxaiino Kononuyk «['ipke MOpO3HUBO»

O |\O [\O |[\©
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Bineo «/itsm mpo T.I.1lleBueHko»

YkpaiHcbka MOBa

Kopiap cioBa. CribHOKOPEHEB1 CJIOBA.

TpeHyBajbHI BIpPaBU Ha TEPEBIPKY HEHATOJIOIIEHUX
TOJIOCHUX 3MiHOK (opMH Ta J00OPOM CIOPITHEHHUX CIIB.

3B’s130K IPUKMETHHUKIB 3 IMCHHUKAMHU.

3MiHIOBaHHS MTPUKMETHHKIB 3a pogamMu. Po/IoB1 3aKiHUEHHS
PUKMETHHKIB.

3MiHIOBaHHS IPUKMETHHKIB 32 YHCIIAMU Y CIIOyYeHHI 3
IMEHHUKAMH.

CninsHOKOpeHeBi cnoBa. KopiHb cioBa.

HOBTOpeHHH BHBYCHOT'O ITPO NPUKMETHHK.

[TpukmeTHHK. ['pa «IIpoTHIIeKHOCTI»

3araibpHe TTOHSTTS PO NPUKMETHHK.

YuctiBHUK.

Imennuk. [IppukMeTHHK.

ITousTTs 1npo I-II/IC.]'IiBHI/IK, AK HaCTUHY MOBH

— | [ | | | | —
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MareMaTnka

Tabmuus ninenHs Ha 9. BmpaBm 1 3amaui Ha 3acTOCYBaHHS
Tabaumi auteHHs Ha 9. 3amaul.

3acBocHHS TaOIUIl AUIEHHA HAa 6. 3HAXOMHKEHHSA HOBXUHUA
JIJaMaHo].

JlomaBaHHs 1 BigHIMaHHA 4ucia 6 3 TEPEXOJ0M dYepe3
JIECSITOK.

JonaBanHs nBOIM(POBUX yHuceld. YCHHH paXyHOK B Mexax
100.

JonaBanHs 1 BimHIMaHHS 4Yucia 6 3 MEPEXOJOM uepe3
necsToK. Po3B’s3yBaHHS 3ajad.

JlineHHss aBOIM(POBOro YWciIa Ha OJHOIHU(pOBE.

[Tnoma ¢irypu. KBaapatauii cantumerp. 3amavi Ha
CHUTBHY pPOOOTY.

VY3arajpHEHHS i cucTeMaTtu3allis 3HaHb yuHiB. CKiIagaHHs i
po3B’s3yBaHHs 3a1a4. [lopiBHsHHS yncen. [TonepenHe i
HACTYIIHE YHCJIA.

Opnuaui BuMiproBaHHA 4Yacy. [IOBTOpeHHS OIMHMIID
BHMIPIOBaHHS dYacy.




Opnuauii BuMiprOBaHHs 4vacy. JloOa.

Jo6a. I'onuna. XBunuHa. BusnaueHHs yacy 3a
TOOMHHUKOM. 3ajadi.

Po3B’si3yBaHHs Bupa3iB 3 ayxkkamu. CKIIaJieHi 3ajaadi.

Tpenaxep «TabauaHe MHOKESHHS

Tabauug mijeHHs Ha 6.

MarteMaTnyHa OJI0POK MIiCTaMH Y KpaiHH.

| | [

— | | [ —

IIpupoao3HaBCTBO

Ykpaina Ha miaHeti 3ems.

Oxeanu 3emuti.

Jlocmi THUIBKHH MPAKTUKYM. 3alUTaHHA O TPUPOAH. 3BIIKK
OepeTtbest oist?

—_—

OciHHi SBUIIA B XKUTTI POCIIHH.

KynapTypHI poCIMHH PiHOTO Kparo.

3anoBiguuku. boraniudi camu.

Hacenenns 3emuii.

Oxeanu 3emuti.

Binbie y koMopy NpUpoau MOKJIaIeHI — OUThIIe 30epelll.

PizHomaHiTHICTH IrpHOIB.

Tuxuii okeaH.

Bineo « AHTapKTHI2»

Bigeo «ABctpamisn

IITaxu Ykpainu.

Bonoiimu.

[Tomopox B kpainy OpHITOJIOTIIO.

SIK 3MIHIOETBCS B3UMKY HEKHBa pupojia’?

Bineo «TBapunHUii cBiT ABCTpamii»

3Bipi BECHOIO.

[UNN NI VNI FUNINY NS FUNENY SN, U [N U U (U U, U [, JU—,

[UNEN VNI VNI FUNINY [USIIN NURENY USSN, U U\, (U JUSSN, JUSS U U QU U,

A y cBiri

JepxaBHuil mmpamnop Ykpainu.

B3aeMui 000B’13KH OaTHKIB 1 JiTE.

Indopmartuka

[Tporpamue 3a0e3nedeHHst Kypcy «CXOOMHKH 10 1 1
iHbOpPMATHKI
IHpopmaTHKa B MOYATKOBIM IIKOJI. | 1




OcHoBM 3/10pOB’sl

Cim’a. [ToBara i B3aeMOpO3yMiHHSI B POJIMHI.

ITpo 310poB’s cami g6aemo. [1paBuna Oe3nexu Ha yporti
BHBYAEMO.

[TpaBuna 6e3neku Ha 3aTI3HUIIL.

O0pa3oTBOpYE MHCTENTBO

3uma.

Ilenzax.

["apHa xaTka.

CroxeTtHa komnosutlis «Cssato IBana Kynanay

—_— | | — | —

—_— | —

®Di3nyHa KYJbTypa

Bineomarepianu 10 ypokiB (i3udHOi KyJbTypH B
MOYATKOBIH IIIKOJI.

MetoanuHi Matepiaad 3 (Gi3MYHOI KYJIbTYpH JJIS BUHTENIB.

MynbTiIBMH TIPO CHOPT.

Di3KyJIbTXBUINHKHU

QDi3KyJIbTXBUIUHKU 3 BlCOPOIUKAMU/

Mys3uka ajis pejakcarii.

Di3KyIbTXBUINHKH.

I'pyna nponoB:keHOro IHA

OcoOnuBocti mistmbHOcTi ['TIJ] B yMoBax BIpOBaIKEHHS
HOBOTO JlepaBHOro CTaHAApTy IOYaTKOBOI 3arajabHOI
OCBITH

Ypoku TiToHbkM CoBH (pO3BHBaKOUUNA MYJIBTHLIBM)

Ypoku TiToHbkH CoBu 2 (p03BHUBaOUUN MYJIBT(LIBM)

Jama — manapiBaunsg — 1 (po3BUBarOYMil MyJIbT(HIIEM)

Jama — mangpiBauis — 11 (po3BuBaruuil MyJabThIIBM)

JlokyMeHTanbHe BiJIcO MPO TBApUH

My3uka s penakcarii

[ikaBe mpo nmraxis

Junaktruna rpa «I1{o nepermryTaB Xy 105KHHAK 7

Pebycu. CioBa, mpaBonuc KX Tpeda 3amaM’ ITaTu.

Kaproteka irop mist I'T1/]

Jloriuni pebycu

Jnnaktuyna rpa. Jloroneauune noto « TBapuHM»

[UNEN VNI NN, UNNY [N U RSN, U U, (U JUSN U,
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JupexTop mkonu M.B. JloGaub
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