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MIHICTEPCTBO OCBITH I HAYKH YKPATHU

HAKA3
29 07 w0, m. Kni rad

IIpo 3aTBepmxenns THIIOBOTO mepesiKy
3ac00iB HaBYaHHA Ta OONAHAHHS IS
HaBYaJIbHUX KabiHeriB i STEM-naboparopiit

BinnosigHo 10 a63aiy ceOMOro YacTHHH APYroi crtaTti 54 3akoHy Ykpainu
«IIpo noBHy 3aranpHy cepelHIO OCBiTY», MyHKTY 8 [losoxxeHHs npo MiHicTepcTBO
OCBITM i Haykd YKpaiHH, 3aTBepiKeHOro moctaHoBolo KabGimery MiHicTpis
VYxpainu Bix 16 )xoBTHA 2014 poxy Ne 630, Ha BUKOHAHHS YHKTY 3 pO3MOPSIKEHHS
Kabinety MinictpiB Ykpainu Big 12 mortoro 2020 poxy Ne 110-p «Jlesxi nutanas
¢inancyBanHs y 2020 poli OCHaIIeHHsS 3aKialiB 3arajbHOl CEpeJHbOi Ta
npodeciitHoi (rmpodeciiHO-TEXHIYHOT) OCBITH, 10 3a6e3neyyoTh 3100yTTs HOBHOL
3arajibHOI CepeIHBOI OCBITH»

HAKA3YIO:

1. 3arBepautu TumoBuii mepernik 3aco0iB HaBUaHHSA Ta OOIaJHAHHA AJISA
HaB4yajbHUX KabineriB i STEM-nabopaTopii, 10 JOAA€THCA.

2. 3arBepauTH 3MiHH 10 THIOBOrO MeperiKy KOMII FOTEPHOrO OOIagHaHHS
JUId 3aKlafiB JOLIKIABHOI, 3arajbHOI CepelHbOI Ta mpodeciiiHoi (mpodeciiiHo-
TEXHIYHOI) OCBiTH, 3aTBEPIPKEHOr0 Haka3oM MiHicTepcTBa OCBITH 1 HAyKH YKpaiHH
Big 02 nucromama 2017 poxy Ne 1440, 3apeectpoBaHuM B MiHicTepCTBI FOCTHIIIT
Vipaiau 15 ciuns 2018 poky 3a Ne 55/31507, mo nogarotbes.

3. BusHaty TakuM, [0 BTPATUB YHHHICTh Haka3 MiHiCTepCTBa OCBITH 1 HAYKH
Vkpaiuu Big 22 uepsrs 2016 poky Ne 704 «IIpo 3atBepmxenHs TUIOBOro nepemiky
3ac00iB HaBYaHHA Ta OOJIAJHAHHS HaBYAJIBHOI'O i 3arajlbHOTO NPU3HAYEHHS )i
KabiHEeTIB HPUPOJHHYO-MATEMATHYHIX MPEAMETIB 3arallbHOOCBITHIX HaBYalbHUX
3aKJIajiBy», 3apeecTposannii B MinictepcTsi toctunii Yipainu 28 manusa 2016 poky
3a Ne 1050/29180.



4. Jlmpextopary mKinbHOI oCBiTH (OcMonoBChKHME A.) 3abe3neuuTH B
YCTAaHOBJICHOMY MOPAIKY HOJaHHS LBOTO HaKazy Ha JAEpiKaBHY peecTpauiio Jo
MinictepceTBa rocTuiii YKpaing.

5. JemnaprameHTy  3abe3nedeHHS  JOKYMEHTOOOIry,  KOHTpOJIO  Ta
iHpopmarniitaux texuonorit (€pxo I.) 3pobuTH BiAMITKY y chpaBax apxiBy B
YCTaHOBJICHOMY TOPSIKY.

6. Ileit Haka3 Habupae YMHHOCTI 3 JHA foro odiniiiHoro omy6IiKyBaHHS.

7. KoHTpOIh 32 BUKOHAHHSIM [IBOT'0 HaKa3y 3ajIMInalo 3a coboro.

A

T. B. 0. MimicTpa Jio6oMupa MAHJI3IN

/



3ATBEP/IKEHO

Haka3z MinictepcTBa OCBITH 1 HayKd
VYkpaian

29 xgitaa 2020 poky Ne 574

TunoBuii nepetik 3aco6iB HaBYaHHA Ta 001aHAHHA NI HABYAJIbLHUX
kadinetiB i STEM-a6opaTopii

1. le#t TumoBmii mepenmik BHU3HAYa€ BHMOTM IO 3aco0iB HaBY4aHHS Ta
obnagHaHHsd, SKAMH MOXYTh OyTH oOnagHami HaB4aibHi KabiHeTw Oioorii,
reorpadii, maTemaTtukw, O¢izukm, ximii 1 STEM-naboparopii AepKaBHHX i
KOMYHATbHHX 3aKjIafiB 3arajibHoi cepefHbol Ta mnpodeciitnoi (mpodeciiiHo-
TEXHIYHOI) OCBITH, 110 3a0€3MeUyIOTh 3100y TTS IOBHOI 3arajIbHOI CEpeIHbOI OCBITH,
(man — napuanbHi kabinetn i STEM-naGoparopii), 3 ypaxyBaHHSIM BUMOT HOBITHIX
OCBITHIX T€XHOJIOTIH 1 METONIB HABYaHHS.

Bumoru 1o xomm’roTepHore obnamgHaHHA (Y T. Y. (Jem-HaKoNWYyBadiB,
HaBYITHUKIB, MEPEXEBOre OOJamHaHHI, MOIYJS JUIs 30epiraHHs IUIaHIIETIB Ta
HOYTOYKIB 3 MOJJIMBICTIO 3apsADKaHHA), SKAM KOMIUIEKTYIOTbCS HaBYalbHI
xabinetn i STEM-nabopaTopii, BU3HAYAIOTHCS BiAMOBINHO o THITOBOro mepemiky
KOMIT IOTEPHOTO OOJafHAHHSA IJIA 3aKJaHiB JOINKUIBHOI, 3arajbHOI CEpeAHbOi Ta
npodeciiiroi  (mpodeciiiHo-TexHIYHOI)  OCBITH, 3aTBEPI)KEHOT0  HaKa3oM
MinicrepctBa ocBiTH 1 Haykum Ykpainu Bix 02 qmcromaza 2017 poky Ne 1440,
3apeecTpoBaHuM B MinictepeTBi foctumii Ykpaimm 15 ciung 2018 poky 3a
Ne 55/31507. XapaKTepuUCTUKH KOMIT IOTEpHOTO  OOJiaJHaHHS, SIKUM
KOMILIEKTYXOTBCH HaB4aubHi kabinetu i STEM-naGopatopii, mOBMHHI BiIIOBiIaTH
ONTHMAJBHEM BHMOTAM I NMPOrpaMHOro 3abe3nedeHHs Ta iHIMIOTO HHGPOBOro
ofMagHaHHs TaKOTO HaBYANBHOrO KabiHeTy a0o MpuMIllleHHS 3aKiany.
Komm’roTepHe oONafgHaHHS IMOBMHHE OYTH CYMICHMUM 3 iHIMMM OOJIafiHaHHSAM
(unppoBUME BHUMIPIOBATEHEMH KOMII'IOTEPHHMH KOMILIEKCAMH, IU(POBUMHA
MiKpockonamy, LOHGPOBHMH AOKYMEHT-KaMepaMy, HaBYaJIbHUMH poboTamy,
3D npunrepamu, 3D ckamepamm ~ TOImO)  HaBYAIBHUX  KaOiHeTiB i
STEM-nabopaTtopiii.

2.V upomy TunoBoMY nepeiiiky TepMiHM BKHBAIOTHCS Y TAKUX 3HAYCHHSIX:

TepOapiii — koJeKilis (310panH) creniaibHO 310paHKX 1 3aCyIIEHUX POCIHH,
IpH3HadeHa JJs1 HaBYaabHUX Iinel;

3acoO0M HaBuaHHS — MaTepianbHi Ta iH(poOpMaliliHi 006’exTu, 1m0
BUKOPHCTOBYIOTBCS JUIA OpraHisamii, 3abe3lmeyeHHs Ta pearisalil OCBITHHOIO
mpouecy (IXAaKTHYHI MaTepiald, eJIEKTPOHHI OCBITHI PECYPCH TOILO);

iHCTpYMEHTH HaBYaJbHI — Py4YHi Ta MeXaHi30BaHi 3HapsaAnsd abo MpHUCTPOi
(00poGHi, MOHTaXHi, KOHTPOJILHO-BHMIPIOBAJIbHI, KPECIAPChKi, XYHOXHI, CaJJOBO-
TOPOJIHI ), IPU3HAYEH] I BAKOHAHHA 3100yBaYaMy OCBITH IIPaKTH4YHOI poOoTH;

KapTa HaBYajgbHa — KapTorpadiuHuii TBip BCTAaHOBIEHOTO (¢opmary, IIo
nobynoBanuit B kaprorpadidniil mpoexuii, y3araTbHeHUI 1 BUKOHAHMH y HEBHIH
CHCTeMi YMOBHHX TI03HAUCHb 300paKeHHs MOBEPXHi 3eMJIi, iHIIOoro He6ECHOro Tina
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91 HA3eMHOTC MPOCTOPY 3 PO3MIIMEHUMH Ha HUX 00 €KTaMM peajbHOI AICHOCTI,
3MICT SIKOTO BH3HA9A€THCS HABYAIBHUMH IIPOTPaMaMHu;

KOJIEKIisI — 310paHHs OJHOPITHUX MPEAMETIB, MigiOpaHUX 32 POJOBHMH Ta
CHCTEMAaTH30BaHUX 34 BUIOBHMH O3HAKaMH, SIKE BUKOPHCTOBYETHCS SIK HABYAIIbHO-
HAOYHMI MOCIOHUK;

KOMIUIEKC — CHCTeMHA KoMOiHamis Oymb-fK@X BHUAIB 3ac00iB HaBYaHHS,
o0nafHaHHs, GYHKIIOHATHHO TOB’ A3aHKX MK COOOI0 Ta OPraHi30BAHMX SIK €IWHE
e fuis 3abe3nedeHHs JOCATHEHHS BU3HAYEHOT OCBITHROI METH;

KOMIUIEKT — Habip Oynap-Axux BHAIB 3aco0iB HaBYaHHs, O0OJaJHaHHA,
3MiCTOBHO IIOB’S3aHUX MiX COOOKO Ta IPpU3HAYCHUX IS 3a0e3NedeHHs JOCATHEHHS
BU3HAYEHOI OCBITHBOI METH;

MakeT — pI3HOBHJ MOJeNli HaBUYaNbHOi, fK& € 00 €MHO-IPOCTOPOBOIO
KOMIIO3MLI€I0 KOMIUIEKCY CTPYKTYPHO B3a€MOIOB’SI3aHUX OKpeMux 00’€KTiB, IO
BUBYAETHCA 400 BUKOPHCTOBYETHCS B OCBITHBOMY MPOILIEC];

MiKpoIpernapaTy — ApiOHi 00’ €XTH, Ki BAXKO PO3Mi3HATH HEO30POEHUM OKOM
(mini opraHi3mu, KJITUHY Ta 3pi3H KIIITHH i TKAHWH POCIIMH, TBAPHH i IIOAUHH) i SIKi
HOTpeOYIOTh BUKOPUCTAHHS eJIEKTPOHHOI Ta ONITUYHOI anapaTypH;

MoOJieNb HaBYaJIbHA — 3aci0 HaBYaHHSA TEPeBaKHO AEMOHCTpaIilfHOro THIY,
II0 CIIPOLIEHO BiATBOPIOE 06’ €KT BUBYEHHS, SKIIO HOT'O HEMOXITUBO a0 CKJIaIHO
JEMOHCTPYBaTH B HaTypaJIbHOMY BHIJIAAL; 00’ €MHe abo MIOIMHHHE BiOOpaKeHHS
(xomist) 06’ exTa, TPOIECY UM ABUIIA, B3a€MO3B’ A3KiB MiX 1X YaCTHHAMH, 3 GiIbII00
ab0 MEHIIOK YMOBHICTIO y BiATBOPEHHI IIPMHIMMIB, BIacCTUBOCTeH OynoBU Ta
(G yHKIIOHYBaHHS, [0 BUBYAIOTHCH UM BUKOPUCTOBYIOTHCS B OCBITHHOMY IIpOIIECi;

MYJSDK — PI3HOBHJ MOAeENi HaByaJbHOI, SKMA MaKCHMaJIbHO HaOIMXEHO
BIATBOPIOE 30BHIINHI BJIACTHBOCTI 06’€KTa, IO BHBYAETHCS, ICHOPYIOUH HOro
BHYTPIIIHIO OyI0BY;

Habip — CyKyIHICTh OQHOPIAHUX MMPEAMETIB, AKi pa30M CTAHOBJIATS IIiJie;

IOCYA — MOPOXXHHUCTI BUPOOH 31 CKJla, IMIMHHM, IUIACTUKY, METally Ta 1HIINX
TBEpAUX MaTepiaiiB, NpU3HaYeHi JIg 30epiraHHs PEeUOBHH, ITpenaparis TOLIO;

Ta0JIMIg HaBYalbHa — IPYKOBaHMWIA TMCTOBUH HAOUHUH TOCIOHHMK, IO MICTUTh
nu¢poBUH 4YM TEKCTOBUH MaTepial, MaTIOHKH, TpadidHi 300pakeHHS s
UTFOCTpanii TeMy 9¥ po3IiTy HaBYaIbHOI IPOrPaMHy 3 PO3TAITYBaHHIM X 33 HEBHOIO
CHCTEMOIO 1 IpU3HAYEHUM 151 IEeMOHCTpalil B YMOBaxX HaBYaIbHOI ayJUTOPIT;

STEM-naGopatopis — Hap4ainsHu# KabiHeT a00 MPUMIIIeHHS 3aKIay OCBITH,
OCHallleHe Cy4aCHUMH 3aco0aMi HaBuaHHS Ta oOJIamHaHHSAM, Ui 3alydeHHS
3100yBaviB OCBITH hi (0] HaBYaJIbHO-AOCIi AHALBKOT, IOCTITHAIBKO-
€KCIIEPUMEHTAIbHOI, KOHCTPYKTOPCHKOI, BHHAXiOHHLIBKOI Ta  IOLIYyKOBOI
IiSTBHOCTI BiOMOBITHO JO CTaHAAPTIB OCBITH, OCBITHIX Ta HaBYAJIBHHUX IPOrpaM 3
BHKOPUCTAHHSM IIPOEKTHHX TEXHOJIOT1i B OCBITHHOMY MPOLECI.

3. OcHalleHHS NOBUHHO BiANOBIIaTA BUMOTaM:

3aKOHOAABCTBa Npo MOBY (B T.dY. i HPOrPaMHOre Ta METOIUYHHX
MarepialiB);

CTaHAapTy OCBITH;
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HEeoOXiTHOCTI i JOCTaTHOCTI MaTepiabHOrO Ta METOAMYHOTO 3a0e3neueHHs
OCBITHBOT'O IIPOLIECY JNIS IIOBHOI peai3altii OCBITHIX Ta HABYAIBHUX [POTPaM;

KOMILIEKTHOCTI 1 MOIYJBHOCTi, II0 BPaxOBYIOTh pealbHi OCOGIUBOCTI
3aKJIaJIB OCBITH Ta OTPeOH YIaCHHUKIB OCBITHBHOI'O HPOIIECY;

BiAMOBIHOCTI BHMOTaM CaHiTApPHOTO 33KOHOIABCTBA, MOXEXHiH Ta
eNeKTpoOeselli, BAMOTaM OXOPOHH 3[0POB’s 3100yBayiB OCBITH 1 OXOPOHH MHpalli
IIpalliBHUKIB 3aKJIa/1iB OCBITH;

YHIBEPCANBHOCTI — MOMKJIMBOCTI 32CTOCYBAaHHsI HABYAINBHOIO 06IaHAHHS IS
BUDILIEHHS KOMIUIEKCY 3aBJaHb y OCBITHI i No3aypouHiii misibHOCTI, B
iHGOpMaTHYHi, TEXHONOTIYHINA, NPUPOAHWYIN, MaTeMAaTH4Hid, MHCTENbKil
OCBITHIX rally3fXx, i3 BAKOPHUCTaHHAM Pi3HMX METOJMK HaB4YaHHS TOLIO;

3a0€3IIe4EHOCTI eproHOMIYHOTO peXxuMy pobGoti 3400yBauiB OCBITH Ta
IearoriyHuX MpaliBHHKIB,

Y3TOMXKEHOCTl CIILTbHOTO BHKOPUCTAHHA (3MicTOBOro, ()yHKIIOHAJIBHOIO,
TEXHOJOTi9HOTO, IPOTPaMHOTO TOMIO ).

4. 3acobu HaB4aHHS Ta oONManHaHHS (KpiM AesKMX BHTPATHUX MaTepialiiB),
10 [OCTABIIAIOTHECA Ta BUKOPHCTOBYIOTHCS B OCBITHROMY IPOLECi B HaBYAIBHHX
kabinerax i STEM-maboparopisix, TMOBHHHI MAaTH TririeHigynuii ceptudikar abo
BHCHOBOK J[€p)KaBHOi CaHITapHO-eIiIeMIONIOTIYHOI EeKCHEPTH3H, Ta TEeXHiuHui
nacmopT Ha BHpi6, Ta Jekiapanilo Npo BiAMOBIAHICT BAMOTaM TEXHIYHHX
peryiaMeHTiB; OyTH YKOMIUICKTOBAaHHMH IHCTPYKIiIMM PO BUKOPHCTaHHS Ta
30epiraHHs BUKIAJEHUMH yKPaiHCHKOIO MOBOIO, T2 000B’ 13KOBEMHA METOINYHMMH
MaTepianaMH Ajis PisHMX BHIiB poOiT BiNOBIZHO JO OCBITHIX Ta HaBYAJLHHX
Iporpam.

VYciBUTpaTHi MaTepiany MaroTh OYTH JOCTYITHUMHY JJIs IpUAOaHHS B YKpaiHi.

5.3acobu HaBuaHHS Ta OOJAHHAHHSA, SKHMH MOXYTh OyTH oOmamHaHi
STEM-naboparopii 3akiafiB 3arajipHOi cepelnboi Ta mpodeciitHol (mpodeciiino-
TEXHIYHO1) OCBITH, IO 3a0€3NeUyIOTh 3I00YTTS IOBHOI 3arajibHO1 CEpeIHbOI OCBITH,
TIOBUHHI BiJIIOBiJaTH BAMOTaM, HaBeJCHUM y Tabuii 1:

Tabmus 1

Ne | HajliMenyBaHHs Bumoru o ckaagy KinbkicTp* IIpumirka

00/1afHAHHA KOMILJIEKTIB,
ox.

1. | 3D npunTtep -3D IIPUHTED 3 o 3 Jlo3BonseThCA
pa3oM 3 BiZIMIOBiIAHUMY BUTPATHUMH BHKOPHCTOBYBATH
BUTpaTHUMH MaTepiaiaMu 1Jis BUTPATHI
MarepialaMd Ha  [BHTOTOBJICHHS MaTepianu KpiM
HaBY&IBHUH pIK  [3aIJITaHOBaHMX 37100yBavyamu ABS-1mtactuky

OCBITH BHpPOOIB HpPOTATOM (manpukiag,
OJIHOI'0 HaBYAJILHOTO POKY; TO3BOJISIETHCA




- IpoTpaMHe
3a0e3eYeHH s

- METOAMYHI  MaTepiay
JUIs ~ BUKOPWCTAHHSA B

OCBITHROMY IpoIeci

BUKOPHCTOBYBATH
PLA-nmnactuk (s
MoJeTeH 13
3aKpPUTOIO
KOHCTPYKIIi€r0) abo

rymy)

3D ckanep - 3D ckanep; o 3 3a 10Tpeboro
- IporpaMHe
3a0e3MeYeHH;
- METOAWYHI Marepiauy
IUis ~ BHUKODHCTAaHHA B
OCBITHBOMY IIpolIeci
3D pyuku pazom 3 | - 3D PYUYKH 3] pol5  |{3amotpeboro. s
BATPaTHUMH BIJIMOBITHUMH BHTPATHAMH 3100yBaviB
MaTtepiajaMi Ha (MarepiajaMu JUIS MOYaTKOBOI OCBITH
HaBYAJIBHUHA pik  [BUTOTOBIICHHS
3aIIaHOBAaHMX 3100yBadaMu
OCBiTH BHpPOGIB MPOTATOM
OHOT'O HABYAJIBHOTO POKY;
- METONUYHI MaTepiain
VIS~ BUKOPUCTAaHHS B
OCBITHHOMY NpOIIEC]
Iudposuii - UG POBUH 1 3a moTpeboto Ta 3a
bpesepyBanbhuil  |hpe3epyBanbHuil BepcTar 3 YMOBHY HasiBHOCTI
BepCTar 3 YHCIIOBUM HpOrpaMHUM CHCTeMH
YHCIIOBUM yTIpaBITiIHHIM; MTOXKEXKHOTO
TIPOTPaMHUM - CHeIiaIbHANl 3axuCcHUH 3aXUCTY,
VOPaBIiHHAM 3 [CTi, KOMIUIEKT 3aXUCHHX BEH THIIALIT,
BUTPaTHAMHU OKYJISDIB; CIeNiaIbHOTO
MaTepiajlaMH Ha - celialbHuR Habip OCBITJICHHS
HaBYAIBHHHN PiK  [IHCTPYMEHTIB IS (HeoOXigHUX AMs
excILTyatanii ~  1u¢poBoro 3a0e3nevYeHHs

(bpe3epyBaILHOIO BEPCTATY
ta ¢inampHOTO 06pOGICHHS
BUPOOIB;

BUTOTOBJICHHS
3aIIaHOBaHUX 3100yBadaMHy|
OCBITH BHpPOOIB MPOTATOM
O/JTHOT'O HAaBYAJILHOT'O POKY;

- IpOrpaMHe
3a0€e3NeYeHH,

- BUTpaTHI Mareplayi AJis

Oe3neuHoi pobotu
3 BEPCTATOM) i
(axiBl B 3aKjIazi
OCBITH 3
BHKOPHCTaHHA
BEPCTATY




- METOOWYHI MaTepiaiy
s BUKOPHCTaHHS B
OCBITHBOMY IIpoOIIECi

Liudposmnit
TOKapHUM
BEpCTar 3
YYICIIOBUM
IpPOrpaMHAAM
YIPaBIiHHAM 3
BUTPATHHMM
MarepiajiaMu Ha
HAaBYTBHHH piK

- QU dpoBHit TOKapHUN
BEpPCTAT 3 YHUCTOBHM
MPOTPaMHKM YIIPaBIiHHSAM;
- CHeniajbHuil 3axucHuM
CTUI, KOMIUIEKT 3aXHCHHX

OKYJIAPIB;

- CIIeiaTbHM HabIp
iHCTPYMEHTIB IS
exkcIutyaTalii  mu¢ppoBOro
TOKaQpHOr0  BEpCTaTy T4
¢iHampHOrO  0OpOGIEHHS
BUPOOIB;

- BUTpATHi MaTepiaiy i
BUTOTOBJICHHS

3aIIaHOBAaHKX 3100yBaYaMu
OCBITH BHUpPOOiB MPOTATOM
OJHOT'O HABYAJILHOTO POKY;

- IporpamMHe
3a0e3IeYeHHs;
- METOJWYHI MaTepiauy
mis ~ BHKODWCTaHHS B

[,

3a motpeboro Ta 3a
YMOBH HasBHOCTI
CHCTEMH
MOXKEXHOTO
3axXWCTY,
BEHTHJIALIT,
CIELiJIbHOTO
OCBITJICHHS
(HeoOXimHUX aJis
3abe3nevueHHs
OesnedHoi poboTr
3 BEPCTaTOM) i
(daxiBis B 3aKiazi
OCBITH 3
BAKOPUCTAHHS
BepCTaTy

OCBITHBOMY ITpOLECi
Hudposuit - nAudpoBHiH na3epHui 1 111 mazepHOTO
Ta3epHUN BepcTar 3 JUCIOBUM rpaBilOBaHHS Ta
BEpCTAT 3 [IPOTPaMHHUM yTIpaBILHHAM; BHUpi3aHHA. 3a
YHCIIOBUM - ChenialbHUN 3aXUCHUH notpeboro Ta 3a
HIpOrpaMHIM CTLJI, KOMIUIEKT 3aXHCHHUX] YMOBH HasBHOCTI
VIOPaBMiHHAM 3 |OKYJISPiB; cUCTeMU
BUTPATHUMH - cHeriajIbHuH Habip MMOXKEKHOTO
MarepianaMd Ha  [IHCTPYMEHTIB I 3aXHCTY,
HaBYaJLHWI pik  |ekcrnyaranii  mudpoBoro BEHTHIIALLT,
na3epHOro  BepcTary  Taj CHeliaIbHOTO
¢iHanmpHOrO  06pOOIICHHS OCBITJIEHHA
BUPOOIB; (HEeOOXimHUX AJIs
- BUTpATHI Marepiany IJis) 3abe3eUeHHS

wBI/IFOTOBJ’[CHH?[

3allJIJaHOBaHMX 37100yBadyaMu
OCBITH BHpPOOIB TIPOTIrOM

OHOI0O HABHAJIbHOI'O POKY,

Oe3neyHoi poboTH
3 BEpPCTaTOM) i
(haxiBL B 3aKJIa]1i
OCBITH 3




- IpOrpaMHe
3a0e31eUeHH;

- METOAHYHI MaTepiany
VIS~ BHUKODHUCTaHHS B
OCBITHBOMY IIpoLeCi

BAKOPUCTAHHS
BEPCTATY

IIporpamoBani - MIKpOKOHTPOJIEPH; 1o 8 KiJIbKiCTh OMMHMIIB
eJIEKTPOHHI - JaTYVKY; 3aJIEXKHO BiJl
MOy - BUKOHABY1l MEXaHi3MH; KOMILIEKTaLii Ta
- IpOTpamMHe [PO3paxyHKOBOL
3a0€e3NeYeHHS,; 1JIBKOCTI
- METOOWYHI Marepiaim KOPHCTYBadiB Ha
VIS~ BHUKODHCTaHHS B HaBYAJIbHUIH
OCBITHBOMY IIPOIIEC; KOMILIEKT.
- JOAATKOBE OOJIagHaHHS BHKOPHCTOBYIOTEC
(3a OTPeOOIo — STy T. 9. JUIS
MYJIBTUMETP, TaTh MOIETIOBaHHS
[POTOTUIIYBAaHHS (SKIIO HE PO3YMHHX
BXOISATh Yy KOMILJIEKTALIO [IPUCTPOIB Ta
Habopy)); BHUBYEHHS
- KOHTEHHEPHU ISt [HTEpHETY peyeit
36epiraHHs
Haguanpsi - poOOTH30BaH] HaBYAIbHI o 8 KinbKIiCTh OOMHULD
poGoTH npucTpoi  abo  cucremm 3aJIeXXHO Bil
BiIMOBITHO OO  BiKOBOI KOMILJIEKTAIlil Ta
KaTeropii 3n100yBayiB PO3paxyHKOBOL
OCBITH; KiJTBKOCTI
- IpOrpaMHe KOPHCTYBa4iB Ha
3a0e3nedeHHss (Moxe OyTH HaBYalbHHN
STK Ha HOCIT bi) i KOMITJIEKT
BCTAHOBJIEHHS Ha
[EPCOHATIBHI  KOMII OTEPH
(mami -  IIK), abo
3HAXOJUTUCS Y BIIBHOMY
jmocTymi B IntepHeri);
- METOJIWYHI MaTrepiaym
IS~ BUKOPUCTaHHA B
OCBITHBOMY MIpOIleCi
®doTo-BizEo - uudposuit PoTtoamapar 1 3a notpedoro
CTyHis ta LH(]poBa Bimeokamepa)

(Moxe OyTH B OIHOMY

pUCTPOI);




- 2 abo Oiybie MBUIKICH]

KapTu nam’ STl hiti {1
¢boTtoanaparis Tal
BimeoKaMep 3  00cCsTroM

maMm’9Ti He MeHnIe 32 Gb;

- ITAaTHB(H) hinit:i
NpHCTPOrO(iB);

- 2 6e31poTOBi MIKpPO(OHH
IS 32IUCY 3BYKY;

- KOMIUIEKT CTYyJIiHHOTO
OCBITIEHHS,

- KOMIUIeKT (oHiB (33

He00X1IHOCTL — 3
TpUMadaMH );

- IporpaMHe
3a0e3rneYeHHs iy i1

06pobieHHs Bileo Ta 3BYKY;
- MeToaWuHi Marepianm
s BUKOPUCTAaHHS B
OCBITHBOMY IpOIieci

10.

MexarpoHHi
cucTeMU / CTaHLil
3 BIATOBLIHUMH
BHTPATHHMH
MarepiajiaMi JJjIs
eKCILTyaTalii Ha
HABYAITBHUN piK

[IHCTPYMEHTIB bit
00CITyroByBaHHS
MEXaTPOHHUX  CcHUCTEM /
CTaHIIH;

- MeXaTpoHHi cucreMu /

CTaHIi{ pizHHX
TEXHOJIOTIYHHUX MPOIIECIB;

- KOHTPOJIEPH;

- JTaTYHKH;

- BUKOHABYi MEXaHI3MHK,

- BIAMOBIIH BUTPATHL
MaTepiann I

eKCIUTyaTalil MeXaTpOHHHX

cucTeM / CTaHIiil NPOTATOM

0JIHOTO HABYAJILHOTQ POKY:;
- CHEemiaJIbHUM KOMILIEKT

- MeTOAWYHI MaTepiain
i1~ BUKOPUCTAaHHS B
OCBITHBOMY IIPOLIECi;

- IporpaMHe

3a0e3reyeHHs

Ic 6

3a notpeboro Ta 3a
YMOBH HAasIBHOCTI
(axiBIs B 3aKJIami
OCBITH 3
BUKOPHUCTaHHS
00JIaHaHHA.
[ToBuHHI
BiJIIIOB1IaTH
BIKOBi#l KaTeropii
3100yBadiB OCBITH




11. | Kommiektss g | - Big 50-TH eleMEHTIB 3 no 15 3a motpeboro.
MOJIETIIOBaHHS / |[iepeBa, IUIACTHKY, MeTaiy KinpKicTh OOUHULE
Habopu g fromo  abo  xoMbivamii 3aJIeXXHO BiJ
KOHCTPYIOBaHHS 3 |MaTepiallis; KOMILIEKTalii Ta
pi3HUMU - METOJNWYHI MaTepiaim PO3PaXyHKOBOT
cnocobammu NS BHKOPUCTAHHS B KiTbKOCTI
3'eIHAHHN OCBITHBOMY MPOIIECi; KOPHCTYBaYiB Ha
netane - MpOorpaMHe 1 HaBYaNbHUN

3abe3nedenHs (3a KOMILJIEKT.

oTpeboro); MOXXITUBICTD

- KOHTeHHEpH ISt Gararopa3oBoro

30epiraHHs BUKOPHUCTaHHS 0e3
BTpa4yaHHS SKOCTI.
3a HeoOxigHOCTI —
CYMICHICTb 3
MPOrPaMOBAHHMHA
e1eKTPOHHHMH
MOJTYJISIMHA Ta
HaBUYaIbHAMH
pobGoTamu

12. | TpenyBanpHi - MaToBa rHyuKka noBepxus| He menme [3a morpeboro.
TTOJISL OIS (3a notpeboro — 3 4 PexoMEHIOBAHO
HaBYaTBHAX HepEeCyBHEM  JIAOipHHTOM ) BHKOPUCTOBYBaTH
3aHSATH 3 TS PO3MiINeHHS Ha oA 3
poboroTexmikd  jcroii/cTonax abo mianosi; napaMeTpaMu Bij

- METOJWYHI MaTepiany 2 My JOBXHHY Ta
ISt BUKODHCTaHHI B 1,5 M y miupuny i
OCBITHHOMY HpOIIECi OinpImne

13. | IIporpamue 3a HanpsMaMu

3a0e3neucHEs poboTH, mo

peai3yeThes B
STEM-
nmabopatopii.
Ki1bKiCTh
BiZIMOBIIHO O
KinpkocTi [TK, Ha
TKUX
BUKOPUCTOBYBATHU-
METBHCSL IporpaMHe
3abe3neueHns




14. | BuiuBanbHa - IpOrpamHe Ho2 3a noTpeboro
MallinHa 3a0e3neueHHs (34
/MaImuHKa IS oTpedoI0);

BHIIVBKY 3 - METOAW4YHI Marepiany
KOMI'IOTEPHAM  |AS  BUKOPHCTaHHA B
YIPEBIiHHIM OCBITHBOMY IIpoIieci

15. | Oxynspu / Ho 3 3a norpeboro
IOJIOM
BIpTYaIbHOI
peaIbHOCT!

16. | logarkosi BiamoBiIHO 10
3aco0M HaBYaHHS OyHKTIB 6-11 iboro
Ta 0OJIaIHAHHS Tunosoro

JUIS TIPOBEICHHS MepetiKy

JIOCHiAIB Ta
3OiCHEHHS
IPOEKTHOL
JISUTLHOCTL

* KinekicTe OOWHHLE 3ac0o0iB HaBYaHHA T4 OOJafHAHHSA, IO BXONATH MO
KOMILUIEKTIB, BH3HAYA€ThCS BIMIOBIIHO OO CepeAHbOI HAIOBHIOBAHOCTI KIIACiB
3aKJIay 3arajbHOl cepeqHboi ocBiTH. KUTbKICTE ONMHUID Y IEPeNiKy 3a3HaueHa 3
pO3paxyHKy Ha TPaHHYHY HAIIOBHIOBAHICTh KJIACy BiJTIOBIIHO O 3aKOHOAABCTBA
(30 yuHis).

6. MynbruMesniiine oOnagHaHHSA, €JEKTPOHHI OCBITHI pecypcH Ta
IPHACTOCYBAaHHS Ui HaByalbHuX KabineriB Tta STEM-nabopartopiii NOBUHHI
BIIITOBiJaTH BUMOTaM, HaBeJIeHUM Y TaOJHIIi 2:

Tabmaums 2
Has3ga 3acoby / | Bumorn Ta ckaafoBi KinbkicTh
00JIaIHANHSA
1. MynsTuMeniitne 1.1. Kommnnekt MYJIBTUMENIHHOTO 1
obnagHaHHA obnamuanus. Tum 1

A) InTepaxkTHBHA JOLIKA!

IOIIKa MpsAMOI TpoeKuii 3 MOXIHMBICTIO
| HACTIHHOTO KPiTlJIeHHS;
| poboua moBepxHs OiUTOro KOJILOPY, TBEPAA, 31
CHemialbHUM  aHTHOJNMCKOBUM  HOKDHTTAM,
CTIMKMM 10 YHIKOXEHb, pO3PaxoBaHa, 30KpeMa,
IJIs TAChbMA Ha Hili MapKepaMu Ha BOJIHii OCHOBI;
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MiHiManbHa JgiaroHans 75”. Posmip Ta
aCIIeKTHE CIiBBiIHOIIEHHS pPOo60Y0i MOBEpXHI
JOIIKKA Mae 30iraTucs 3 po3MipoM Ta acHeKTHUM
CHIBBIJHOIIEHHSAM MPOEKIIAHOIO 3006paKeHHA
IPOEKTOPA;

JOHIKa IIOBUHHA 3a0e3rmedyBaTH MOXJIHUBICTH
VIpaBiiHHA KOHTEHTOM O0e3mocepeiHbO 34
JOIIOMOTOIO JOTHUKIB MAITBIIIB pyKH abo cTuryca /

Mapkepa;
rapaHTis Ha JOIKY He MeHIe 3 POKiB
bB) MynsTuMeniitamii IIPOEKTOP 3

KOPOTKO(POKYCHUM 06’ EKTHBOM:

ceiiopuit motik He wmeHme 3000 ANSI
JIFOMEHIB;

PO3IiNbHA 34aTHICTE MPOEKTOPA IOBUHHA OyTH
He Mmenime XGA, 1024 x 768 mikcemis, abo
WXGA, 1280 x 800 mikcenis;

pecypc pobotu namnu He merme 5000 rogus y

CTaHIAPTHOMY PEeXKMi;

IIPOEKTOP HOBUHEH KOMILIEKTYBaTHCh
CHEHmiaJIbHUM  MigBICOM, SKWUH  KpimHTHCS
6e3mocepeTHBO Hal BEPXHIM Kpaem

IHTepaKTUBHOI JOIIKK IO CTiHH abo 10 cTeli;

BIACTaHb BiJ O00’€KTHBA MPOEKTOpa KO
IUIOMUHY TpoeKiil He Oibine 1 M;

I0BXHWHa iHTepdeiCHOro JpOTy — HE MEHINIa,
HiXK HeoOXiZiHa IS MiAKITIOYEHHS MPUCTPOIO 10
IIK nenmaroriyHOro mpamiBHHKa y Micii Horo
BCTaHOBJICHHS;

rapaHTis Ha MPOEKTOP He MEHIIE 3 POKiB;

rapaHTis Ha JIAMIIy T[POEKTOpa HE MeHIIe
1 poky a6o 1000 roguH B po6090MYy peXUMI

B) bazope mporpamHe 3ale3meueHHsA I
iHTepakTUBHOI JOMIKH Ta MYJIBTHUMEXiHHOTO
IPOEKTOPpA:

IJis CTBOPEHHS, NEperiisigy Ta MporpaBaHH
iHTEpaKTHBHOI'O HABYAJILHOT'O KOHTEHTY;

cyMicHe 3 onepaiiitioro cuctemoro (nani — OC)
IIK menaroriuaoro npamiBHHKa

I') Akycruusa  cucTeMa  30BHImHA 260
BOyZOBaHa B IPOEKTOP (332 HOTPEDOIO):

HMOTYXHIiCTh He MeHme Hix 10 Bt

1.2. KoMmmiekt MYJIbTUMEIIHHOT O
oOmannanns. Tur 2




A) MynptameniiHuNA IPOEKTOP 3
KOPOTKO(OKYCHHM 00’ €KTUBOM Ta
iHTepaKTUBHIMK DYHKIiTMu:

CBITJIOBHM moOTiK He Mennre 3000 ANSI
JIIOMEHIB;

pO3IiTbHA 3JaTHICTh IPOEKTOPA IOBUHHA OyTH
He MeHme XGA, 1024 x 768 mikcenis, abo
WXGA, 1280 x 800 mikceis;

pecypc pobotu namnu He merine 5000 rogus y
CTaHJAPTHOMY PEXKHMI;

KOMITNEKT €NeKTPOHHHX CTIIIYCIB / MapKepiB;

KOMILJIEKT ISl MABICY (KpirUIeHH);

BiACTaHb Bix o0O0’€KTHBa MPOEKTOpPa JO
IUIOINKHY MpoeKIlii He Oinbime 1 M;

IOBXHHA iHTephEeHCHOro IpOTy — HEe MEHINa,
HK HeoOXximHa [ MiAKIHOYEHHS NPUCTPOIC IO
TIK mepmarorigyHoro mpamiBHAKa y Micii Horo
BCTaHOBJICHHS;

rapaHTis Ha IPOEKTOP He MEHIIIe 3 POKiB;

TapaHTid Ha JaMmily TPOEKTOpa He MEHIIe
1 poky a6o 1000 roaus B po6o4oMy pexumi

b) Mapkepra nomka (3a mHoTpeboro) s
MYJIbTEMEIINHOTO [IPOEKTOpA:

poboya  TOBEPXHA  MaTOBa, MAarHiTHO-
MapKepHa, O1JI0ro KOJIbOpY, po3paxoBaHa Y TOMY
9uCITi U TMChMa Ha Hilf MapKepaMHd Ha BOJHIM
OCHOBI;

niaroHajib He MeHIIe 75", Po3Mip Ta acreKTHe
CHiBBigHOMIEHHs PoO0YOi MOBEPXHI JOIIKH Ma€
30iraTUcs 3 pO3MIpoM Ta  aCmeKTHUM
CIIiBBIIHOIIEHHSM IPOEKIIHHOTO 300pakKeHHS
IIPOEKTOPA

B) baszoe mnporpamue 3abe3medeHHs I
MYJBTHMEIIHOTO IPOEKTOPA:

I CTBOPEHHSI Ta Meperjiify iHTepaKTHBHOTO
HABYAJILHOT'O KOHTEHTY;

cymicre 3 OC TIK memarorigyHoro npaiiBHHKA;

HasBHICTh 0a30BUX IpadiyAWX iHCTPYMEHTIB:
BUOIp THUMy Ta KOJIbOpYy Mapkepa, 0a30Bi
TeOMEeTpHYHI dirypu (xou10, KBaJpar,
TPUKYTHHUK), MOXJHUBICTh 3MiHH (OHY poOOYOi
30HH (B JiHIIO, B KIITHHKY)

I') AkycTudHa  CHUCTeMa  30BHIIIHA  abo
BOy0BaHa B IPOEKTOP (3a noTpeboro):
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TOTYXHICTh He MeHIne Hix 10 BT

I
i
E
|
|
i
|
i
';
i
i
|

1.3. Kommiexr MyJbTUMENIHHOTO
obnaguanng. Tum 3

A) InTepakTHBHA MaHEb:

MiHIMaJIbHA glaro”Haugs 65°7;

MiHIMaJIbHA PO3/LTbHA 3MATHICTE 300paKeHHs
3840 x 2160 nixcenis;

INOTHKOBAa TEXHOJIOTIS YNpPaBIiHHS KOHTEHTOM
3a JOMOMOroi [OTWKIB HaNbliB pyku abo
CTHIyca / MapKepa;

3axHCHE, 3arapToBaHe, aHTHOJIKOBE CKJIO
eKpaHy;

pecypc poGoTM  MaTpuli He  MeHIe
20000 roaus;

BOy/iOBaHa aKyCTWYHA CHCTEMAa IOTYXHICTIO
He meHie 10 Br (3a notpe6oro);

HasABHICTH 30BHIIIHIX iHTepdeiiciB USB, VGA,
HDMI ta LAN (RJ45);

HACTIHHE KpiIUieHHd Ta/ab0 MoOiIbHUN CTEHN
U1 TPaHCHOPTYBaHHS B MPUMILIEHHI;

3a HasBHOoCTi BOymoBamoro IIK: o6’em
onepaTWBHOI TaM’ AT He MeHIe Hixk 4 I'0, 06’ em
Hakonmu4yBad He MeHIne 240 I'6 SSD a6o 500 I'6
HDD ra niarpumysatu crargaptu IEEE He ripnie
802.11 n;

b) bazoBe mporpamue 3ale3nedyeHHs IS
iHTepakTUBHOI MaHei

MONEePEeIHbO BCTaHOBJICHA oC 3
Oe3KOIITOBHUMHU  OHOBIICHHSAMH (33 YMOBH
HAABHOCTI KOMIT IOTEPHOT'O MOAYJIS );

MOXJIUBICTh ~ CTBOPEHHS, Ieperjisny T1a
IpOrpaBaHHs  IHTEPAKTHBHOTO  HaBYaJbHOIO

KOHTEHTY
1.4. Komnnekt MYJIBTUMENIHHOTO
obnagHanHs. Tun 4
A) MynbrumeniiHui IPOEKTOP 3

KOPOTKO(POKYCHUM 00’ €KTHBOM:

ceimioBuii motik He Menme 3000 ANSI
JIFOMEHIB;

PO3IiNIbHA 31aTHICTh IIPOEKTOPA MOBUHHA OyTH
He menme XGA, 1024 x 768 mikceniB, abo
WXGA, 1280 x 800 mikceis;

pecypc poGotu namnu He MeHine 5000 roauH y
CTAHJAPTHOMY PEXHMI;
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TIPOEKTOD TMOBHUHEH KOMILIEKTYBaTHCh
cHemianpHAM  MipBicoM, SKWA  KPIHTBCA
be3nocepeTHb0 Hal BEPXHIM Kpaem

iHTepaKTHBHOI JOMIKH IO CTIHU abo 1o cre;

BIICTaHb BiJg 00’€KTHBA IPOEKTOpA IO
MIOIIMHY MpOoeKIIil He oipmie 1 M;

JOBXHWHA iHTep(delicHOro APOTY — HEe MEHIIa,
HDX HeoOXiHa AJs MigKIIOYEHHS IPHUCTPOIO JI0
IK nenaroriyHoro mpaniBHMKa y Micmi #oro
BCTaHOBJICHHS,

rapaHTis Ha MpOEKTOp HE MEHIIE 3 pOKiB;

rapaHTis Ha JaMIy MPOEKTOpa HE MEeHIIe
1 poxy a6o 1000 rogus B pob09oMy pexxuMi

b) Mapkepna formmka U1 MyJIbTHMEIiHOTrO
TIPOEKTOPA:

poboya TOBepXHS MaroBa, OUIOro KOJIbOpYy,
pO3paxoBaHa y TOMY YMCIi JUIS NHACbMa Ha Hil
MapKepaMmu Ha BOJIHiM OCHOBI;

miaronanb He Menme 75”. Po3Mip Ta acrekTHe
CHIBBiHONICHHS po0040i MOBEPXHi JOIIKH Mae
30iraTucs 3 pO3MIPOM  Ta  acClEKTHUM
CHIBBITHONIEHHSAM IMPOEKLIAHOrO 300pakeHHs
IIPOEKTOPA

B) basoBe mnporpamue 3abe3nedeHHs Jid
MYJIBTUMEIitHOTO IPOEKTOPA:

JUI eperiiaay HaB4albHOI'O KOHTEHTY,

cymicae 3 OC TIK megarorivHoro npaiiBHuKa
! T)Axyctuuna cmcreMa 30BHIIIHA  abo
| BGyIOBaHa B TpO€EKTOP (32 NOTpeboro):

HOTYXHiCTh He MeHie Hik 10 Bt

1.5. BararodyHkiioHansHIH OpUCTPii
(mpmHTEp-CKaHep-KOIip):
| TOBHHeH »3abe3medyBaTd ApyK Yy opmari
| nanepy A4;

IPUHTEp Ta KoIlip Ui APYKY KOIbOPOBHX (32
noTpebo0) Ta YOPHO-OIMHX JOKYMEHTIB;

TEXHOJIOTif CTPyMeHeBOro abo Ja3epHOro
APYKY:

HIBUIKICT JpYyKy He MeHIIe HiX 20 apK./xB.;

CTapTOBHI KOMILUIEKT BHUTPAaTHHX MaTepiajlis
| Mac 3abe3nedyBary He MeHIIe HiK 4000 BUAPYKiB
OOKyMeHTIB  ¢opmary A4 i3  cepenHiM
3aIIOBHEHHSIM CTOPIiHKH He MeHIne 5 %;
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BATpATHI Marepiaim [N MOAEN MPUCTPOIO
MalTh OYTH MOCTYNIHHMH JUis TpHAOaHHS B
VkpaiHi,

rapaHTia He MeHIne | poky

2. EmextpoHHi
OCBITHI pecypcu

EnexTpoHHi OCBITHI pecypcu
IToBuHHI BiAIOBiIaTH HABYAIEHHUM IIpOrpaMamM

3. JlemoHCTpauiiine
00JIanHaHHs

[Tanens nemoncTpaniiina

IlpeseHTaliiHuii CTaTUYHWHA KOMILIEKT 3
yCTaTKYBaHHAM TUTSE 3aKpIILTEHHS Ta
AeMOHCTpanii Tabmuus, Kapt, JeMOHCTpAIiiHIX
MoJejiell Ta IHIIWX HAOUYHUX 3ac0o0iB HaBYaHHSA

ITudpoBa KOKyMEHT-KaMepa

3abe3neuye JAEMOHCTpAILiI0 TIIOCKUX
IOKyMeHTIB (opMmarom He w™eHme A4. VY
KOMILJIEKT Ma€ BXOJIUTH nporpaMHe

3a0e3meyeHHs I poOOTH 3 TOKYMEHT-KaMepolo
cymicae 3 OC IIK meparorigdoro IpariBHHUKa,
IIOBHHHE MaTH iHTepdelic yKkpaiHChKOKO MOBOIO

4. [IpucTocyBaHHs

4.1. Homxka. Tum 1

Jdomka  MarHiTHO-MapkepHa, 6Oima  Ha
MeTalIeBii OCHOBI, AiaroHane He MeHIIE 2 M,
cramioHapHa abo MopTaTHBHA.

Mapkepu mis Oinoi pmomku (He MEHIIE
3-X pi3HHX KOJbOPIB).

I'yOxa st MapKepHOi OOMKH (He MeHIe 2-X).

Ha6ip MarHiTiB Ay KpilUTeHHS [0 JOLIKH (HE
MeHIIe 3-X).

Habip ans xpilICHHS JOMIKA

4.2. Nomxa. Tum 2

Jloika st Kpedu Ha OJHY, ABi, YJOTHPH abo
U’ SITh pobounx [IOBEPXOHBE, MOXKe
BUKOPHCTOBYBATHCh SIK MarHiTHa JUIS KPIiIJICHHS
JAeMOHCTpalliiiHoro oOnajgHaHHS, [iaroOHajlb HE
MEHIUE 2 M.

Habip xpeitau mis gouixu (6ina T2 KOIHOPOBa)
(He MeHIIE 5-TH).

HaGip MarditiB Ais KpinyieHHs 10 JOIIKU (He
MeHIe 3-X).

Habip 1y1s1 KpinieHHS JOIIKA
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7. 3acobm HaB4awHs i obnagHagHa s Xabimery 6iomorii moBMHHI
BIATIOBiaTV BUMOTaM, HaBeleHUM Y Tabamui 3:

Tabmuus 3

Ha3sga 3acoby /
o0siaHARHS

BumMoru Ta c¢kjajxoBi

KiabkicTh

I. llndpose BuMipoBaiLHe 06J1aAHAHHSA

. Hudpore

BUMIPIOBAIbHE
obnagHaHAY

|
|
5
!
!
!

udpoBnit BUMipHOBaIbHHUI KOMII IOTEPHUM
KOMILIeKC it KabiHeTy Giosorii

Iudposuit BUMIpIOBaNbHUI KOMII IOTepHUN
KOMILUIEKC Ma€ MOXJIUBICTH 0e31poToBoi Ta/abo
JApoTtoBoi nepexadi naHux (y romy gucini USB) no
K Ta/abo mo xmapHoro cepBicy, Mae
MOXJIMBICTh BUBOJY JJaHMX HA €KpaH IPUCTPOIO
Ta/aGo Ha expan IIK. Moxe 3abe3medyBaTh
ABTOHOMHHUH pexnM poOOTH.

KoMmnnekc cympoBOMKYETECS 1HCTPYKIIEO 3
eKCIuTyaralii, MeTOAWYHMMM MarepialaMH Ta
IPOrpaMHUM 3a6e3nedeHH M.

KinekicHuil Ta sKicHME CcKiIax IUPPOBOro
BHMIpIOBAIbHOTO KOMIT'IOTEPHOTO KOMIUIEKCY, B
T.4. Habip AarumkiB, Mg kabiHery O6ionorii
BU3IHAYAETHCS IeJaroriYHIM MpaniBHUKOM.

Habip npotiB y KiNbKOCTi, JOCTAaTHi# i
HiAKIIOYEHHS IaTYUKIB (32 noTpeboro)

MetonuuHi MaTepiaim:

METONMYHI  MaTepiald 3  TNPOBEHCHHS
€KCIIepMEHTIB Ta JabopaTopHUX poOIT Ha
HaBYAbHUX 3aHATTAX, @ TaKOX IPOEKTHOL
HisAnpHOCTI 3000yBaviB OCBITH 3 BUKOPHCTAHHAM
1uhpoBoro obIaaHAHHS.

XapakTepUCTHKH IPOrPaMHOTO
3abe3neyeHHs UQPPOBOTO  BHUMipIOBAIBHOIO
KOMIT'FOTEPHOTO KOMILIEKCY:

MOXIIUBICTE 300py HaHHX OJHOYACHO 3
IEKITbKOX JaTUHKIB;

KiTbKa peXHWMiB  BifoOpakeHHs  JaHUX
(rpadiku, Tabmuii Tommo);

eKCIIOpPT JaHHX B PENaKTOp TabIHIb;

HasgBHICTH BepcCii IPOrpaMHoro
3abesneuenns OC, cymicuux 3 [1K, 3 sxum 6yzae
BHKOPHCTOBYBATHUCH;

nporpaMHe 3a0e3Ne4YeHHS IIOBMHHE MaTH
1HTepdeiic YKpaiHCHKOI MOBOIO
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Hartuuk pH

JlaTuuK OCBITIEHOCTI

JaTuuk TUCKY

JlaT4uK BYTJIEKHCIIOTO Ta3y

Hatuuk Bonorocri

JlaTauk nuxaHas

Hatauk EKT

Hataux yJIbTpagioieTOBOro
BUITPOMiHIOBaHHS

ﬂaT‘—II/IK TEMIICpATypU HaBKOJHUIIHBOTC
cepeoBuIia

ﬂaT‘II/IK JacTOTH CCPUCBUX CKOPOYCHD

JlaTunk apTepiaJIbHOrO THCKY

JlaTurk oBepXHEBOI TEMIIEPaTypH

Ii. Boranika. Pocanuu

1. ieMoHCTpariine
oGnagHaHHA

Komnexkuii, repbapii, Mogeri, mpuiiaay

A) Konexmii

Harypaneuuit marepian Mae Oytu nobpe
BiIIpeNlapOBaHwii, HE MaTH INOMIKOJKEHb,
3ammInKiB ~ cyOGctpary.  CynpoBOmKyBaTHCH
iHQopMalli€el0 PO  pPOHOBY Ta  BHIOBY
IPUHANIE)KHICTh KOXXHOTO 3pa3ka, Ui Kpalioi
inenTHdikarii MOXIIMBE CYIPOBOKEHHS 3pa3Ka
dborozobpaxennsiM. Mae  KOMIIEKTyBaTHCS
METOAMYHUME MaTepialaMy 111 BAKOPUCTAHHS B
OCBITHBOMY mpomeci. MiCTuTh HaTypalbHi
3paskd MaroHiB, JIUCTKIB, KBiTOK Ta KOPEHIB
HaiOiIBII TONIMPEHUX BUMIB POCIIHH, PO3MIlIeH]
Ha okpeMux JucTax. IligibpaHi BiAmOBiTHO 10
TEM HaBYAIbHOI IPOrpaMu

b) I'epbapii

I'epbapHi 3pa3ky BHCYLIEH], IPUKPIIIEH] J0
repOapHiX JKCTIB Ta TIOMIIIEHI B KOPOOKH.
ITinibpani BIOMOBIZHO OO TEM HaBYAIbHOL
IpOrpamH. Koxen repbapHmit JUCT
CYIIPOBOIKYEThCS iH(QOpMAaIi€ro Ipo pOJUHHY Ta
BUIOBY Ha3Bd. KINBKICTH JIMCTIB 3aJIEKUTh BiX
KUTBKOCTI POJOBHX Ta BUAOBHUX 3pasKiB, IO €
TUMOBUMH  IpeicTaBHUKaMu. HarypainpHuii
Matepiall Mae 6yTH noOpe BiAnpenapoBaHHH, HE
MaTH TMOIIKOIKEHb, 3aJIHMIKIB cybcTparty, U
Kpaioi ifeHTHhiKalii MOXIINBE CyIIPOBOKEHHS
3paska ¢h0T0300paKEHHSM. Mae
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KOMIUIEKTYBATUCA METOAMYHUME MaTeplagaMu
JJ1s1 BUKOPHCTAHHS B OCBITHBOMY IpOLECi

B) Moneni

Mogeni  JeMOHCTPYIOTH  30BHILNIHIO  Ta
BHYTpilIHIO OyHOBH OG’€KTIB 3 MOXIMBHM
BHiJIEHHAM OCHOBHUX eJIEMEHTIB.
PizHokomsopoBi, 3a0apBieHi B  IpUPOAHI
KOJIBOPH, BCTAHOBJIEHI Ha mixcTaBKy. [liniGpani
BiZmoBIZHO IO TEM HABYAILHOI IPOrpaMu

I') Mopemni-armmikanii

\ Monenmi-anrikaiii DOBHHHI OyTH OCHAIIEHi
| KpIIUIEHHAMY, IO JO3BOJSIOTH JEMOHCTPYBATH
iX Ha ayauTopHi# mommi. ITimiOpani BiAMOBiTHO
A0 TeM HaBYAIbHOI IIPOTpamMu

I

T) [Ipunanu
Tpunan 11 JEMOHCTPYBaHHA BCMOKTYBAHHS
BOJIH KOpEHEM
Tlpunax  Ma€  JO3BOJATH  NPOBOAUTH
| CiocTepeskeHHs 32  BCMOKTYBaHHAM  BOJH
KOpPEHEBOIO CHCTEMOIO POCIIMHHU

Ilpunan s JEMOHCTpamii BOJHUX
BNaCTUBOCTEH IPYHTY

Ilpwiang  Mae  [O3BOJIATH  HMPOBOIUTH
} BR3HAUEHHS BOIONPOHUKHOCTI
BOAOYTPUMYIOYOi i BONOMIAHOMHOI 3HaTHOCTI
| Pi3HMX THIIIB IPYHTIB

IMpunang 1nsa  BUSBIEHHS  TUXAIBHOTO
T'a3000MiHYy Y pOCTHH

2. O0nanuanHg gug
naGopaTopHUX PobIT

Konexuii, Mmikponpenapatu

A) Konexmii

3pa3ky BHCYHIEHI Ta HOMIIIEHI B KOPOOKH.
Koxen 3pa3okK IpOHYMEpOBaHUH i
CYTIPOBOIXKYETHCA iH(POPMAIII€IO PO POJUHHY Ta
BRJIOBY Ha3BH,. KUTBKICTh 3pa3KiB 3aJIEXKUTH BiJ
KiTbKOCTI pOMOBMX Ta BMAOBHX 3pasKiB Ta
KirpkocTi 3mo6yBauiB oceite y kmaci. Jns
Kparmoi iIeHTudikaiii MOXIHBE CYyIIPOBODKEHHS
3paska (hOTO300pAKEHHAM. ITixi6pani
BIIIOBIHO 10 T€M HABYAILHOI IPOrPaMu

2-15%

— e -

b) Mikponpenaparu. boranika

[TocTiftHi MikponpenapaTH B CepeIOBHILI,
Hepo3uuHHOMY B Bozi. MikpomnpenapaTu
MOHTYIOTBCS Ha HOpPEOMETHMX CKeJIbHSX 3

BUKODHCTAaHHAM HAaKpHBHUX CKCJICHb, 3|

2-15*
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eTUKEeTKOI0, Ha SKid 3a3Ha4aloThCcs Ha3Ba
Tpenapary yKpaiHChKOIO Ta JIATUHCHKOIO MOBaMH
i fioro HOMep 3a meperikoM. 3pi3d MaKCHMAJIBHO
TOHKi, B OHWH mIap KIiTHH, 1 MalTh BCi
TaKCOHOMIYHI O3HaKd. 3abapBieHi OapBHUKaMH,
IO He MOPYINYIOTH CTPYKTypy 06’ekta. Habip
MIiKpOIIpenapaTiB pO3MIIlIyETECA B KOpOOKax 3
nasamu ISt IIpeIMETHUX CKeJelb.
Mikponipenapatd  TOCTiiHI 32  TepMiHOM
36epiranHs, 4iTKi, sAKiCHI (mos6aBieHi Opymy,
CTOPOHHIX 00'€KTiB), MPUAATHI IS BUBYEHHS 32
JOHIOMOTOI0 MIKIIEHAX MIKPOCKOIMIB abo JIyn

IIl. boranika. I'pu6u

1. leMoHcTpaniitne

Konexuii, rep6apii, Mogeiti

nabopatopHuX pobIT

TlocTiiiHi MiKpornpenapaTd B CepeJOBHILI,
HEpO3UMHHOMY B Boxli. Mikpompenapata
MOHTYIOTbCSI Ha INPEAMETHHX CKeJbIsIX 3
BUKODHCTAaHHSIM  HAKpUBHUX  CKeJlelb, 3
eTHKETKOI0, Ha sKifi 3a3Ha4aloThCs Ha3Ba
Ipernapary yKpaiHChbKOIO MOBOXO Ta HOro HOMEp
3a mepemnikoM. 3pi3u MaKCUMaIBHO TOHKI, B OIUH
map KIiTHH, i MAlOTh BCi TAKCOHOMi4Hi O3HAKH.
3abapBneni OGapBHHKaMH, O HE MOPYLIYIOTh
CTpyKTypy 00’ekta. Habip Mikpompenaparis
pPO3MIIIYETECST B KopoOkKax 3 mazamMu [id
IIpeIMETHHUX CKeJlells, Mikponpenapata
HOCTilHI 32 TepMiHOM 30epiraHHs, YiTKi, SKiCHI
(mo30aBneHi  Opyny, CTOPOHHIX  00'eKTIB),

o0JIagHAHHSA A) Konexmuii 1
Konekuis ¢oTo300paxkeHb, KOXEH JHUCT
CYIIPOBOIKYETHCS iH(DOPMALi€r0 IIPe POJUHHY T
BUIOBY Ha3BH, OIHC BUTIISILY Ta
PO3IOBCIOKEHHS
b) I'epbapii -
i D'epbapHi 3pa3ku BHCYIIEHI, IPUKPITUIEH] 10
!repGapan JHUCTIB Ta TOMIIEHI B KOPOOKH.
Koxen repbapuuii maHCT CYNpPOBOMXKYETHCA
iHbopMali€lo TIpo POJWHHY Ta BHAOBY Ha3BH.
MicTuTh HaTypabHi 3pa3Ku
B) Mopemni -
Y HarypaibHy BenM4YuHY, 3a0apBiieHi B
IPUPOJHI KOJIBOPH
2. Obnagranus s 2.1. Mikpomnpenapatu. I'pubu 2-15%
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IpUIaTHI I8 BHBYEHHS 33 JOMOMOTOIO
MIKiTbHIX MIKPOCKOIIB abo JIyn

IV, TBapunu

1. JlemoncTpamniiine
o0naHAuHY

1.1. Konexmii

HatypaneHuit Matepian Mae OyTtu mobpe
BinpenapoBaHuii, He MAaTH IOLIKOMKEHb,
3amMIUKiB ~ cyOcTpary, — CyHpOBOIKYBaTHUCS
iHpopMamiel0 TPO  POAOBY Ta  BHIOBY
IPUHANIEKHICTD 3pa3Kis, st Kpamoi
inenTugikanii  MoXnHBeE CYNPOBOKEHHS
Qorozobpaxennam. [liniGpani BIANOBIAHO IO
TeM HaBYaJIBHOI IPOTPaMHU

1.2. IIpenapatu B Ipo30pUX EMHOCTAX

[Ipemapatu, MmO AEMOHCTPYIOTH 30BHILIHIO
Ta/aGo BHYTpimHIO OyJOBY pi3HHX TBapuH.
IMigi6pani BiAHOBIAHO HO TeM HABYAIBHOL
nporpamu

1.3. O6'emni moaeni

JIeMOHCTpYIOTh 30BHIIIHIO Ta BHYTPIIIHIO
OynoBy 06’exTiB. PisHOKOILOpPOBI, 3a6apBieHi B
NPUPOHi KOJIbOPH Ta BCTAHOBJIEHI Ha MTiCTaBKH.
Posmipu  Mogjeneit  TOBMHHI  J03BOJIATH
PO3pI3HATH iX elEMEHTH 3 Bi[CTaHI HE MEHIIE
5 ™. ITigiGpani BiAMOBIAHO MO TeM HaBYAILHOI
nporpamu

1.4. bapenbedHi Moxeni

Bci mopneni 3 rnubunoio penmsedy Big 0,1 mo
3eMm. JIeMOHCTPYIOTH — BHYTpIIIHIO — Ta/abo
30BHIOIHIO OyAOBY TBapuH. 300paKeHHS
3a0apBieHi B NPUPOAHI KOJIbOpH. Po3mipu
MOjeneil TOBHHHI JO3BONSATH DO3PI3HATH iX
elleMeHTH 3 Bifictani He MmeHme 5 M. I1imiGpani
BiNOBIHO O TeM HABYATBHOI MPOTPaMH

2. O6magHa"us g
nabopaTopHUX PoOdIT

!
!
%
i
l

Mikponpenapatu. 300101158

IMocrilini  Mikponmpemapatd  BMIIIeHI B
CepeNOBHIIA, HEPO3YHHHI B BOJII.
MikpompenapaTd MOHTYIOTHCS Ha HpPEIMETHUX
CKEeJIBIAX 3 BAKOPHCTAHHSIM HaKpHBHUX CKEJICLib,
3 eTHKETKOI0, Ha fKiii 3a3Ha4aloThCS Ha3Ba
NpenapaTy yKpaiHCEKOO Ta JaTHHCHKOIO MOBaMH
Ta iforo HOMep 3a MepelmikoM. 3pi3d
MaKCHUMaJIbHO TOHKI, B OUH IIap KIITHH, 1 MAIOTh
BCi  TakcoHOMIiYHI  o3Haku.  3abapBieHi
OapprukaMH, 110 HE MOPYINYIOTh CTPYKTYpY

2-15*
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o6’exta. Habip mikpompenapariB po3MilllyeThCs
B KOpoOKax 3 1ma3aMH IS IPeIMETHHUX CKeJlellb.
Mikponpenapatd  TOCTIHHI 3a  TepMiHOM
306epiraHHs, 9iTki, sKicHi (mo306aBieHi Opymy,
CTOPOHHIX 00'€KTiB), MPUAATHI JJIsS BUBYEHHS 3a
JIOTIOMOT 010 IIKITBHUX MIKPOCKOIIB abo Jyn

V. Jwoguua
1. demorcTpauiiiue | Mogeni
obnagHaHHS A) O6'emni mozeiti -

Po3mip Mopmeneit MOBWHHI  TO3BOJIATH
PO3PI3HATH iX eJeMEeHTH 3 BIICTaHi He MEHIIe
5M. Marors npupomHe 3abapBieHHA. 3a
noTpeboro — ra migcrasii. [ixibpani BigmoBigHO
JI0 TeM HaBYAJIbHOI IPOrpaMu

b) bapennedni momeni

Bci Mogeni 3 rmmbuno0 pensedy Big 0,1 mo
3cM, a ix po3MipH TOBHHHI JIO3BOJSATH
PO3PI3HATH €eJeMEeHTHd Mojeled 3 BiICTaHi He
MeHme 5 M. 3aGapBieHi B NpUPOAHI KOIbOpU
J{03BOJIAIOTH O3HAHOMMTHCH 13 30BHIITHLOIO Ta
BHYTPIIIHBOIO aHATOMIYHOI OYOBOIO OpraHiB
abo cucreMm mroauHu. IlimiOpaHi BiAMOBIAHO HO
TEM HaBYAJIbHO1 IPOTPaMH

e

B) Ipunagu

Metporom 1

MeTpoHOM BHKOPHCTOBYETbCS IIif  4ac
IIPOBEJICHHA AEMOHCTPALlifHAX IOCIHIiB 00
CTIOCTEPEKEHHST YAaCTOTH TaKTiB y 6ionoriyHux
00'€KTiB, BiJlpaxyBaHHS TOYHUX IPOMIDXKKIB 9acy

KamepTon 1

I'enepye 3ByKOBY XBHJIIO IEBHOI 9aCTOTH

CanTuMmerp 1

Crpiuka BUMIpIOBAIbHA 13 CAHTUMETPOBHUMHU
TOJILIKaMH, IOBXKMHA He MeHIle 1 M

Poctomip 1

Pocromip HactiHHWI i1 BUMIPIOBaHHS
3pOCTY JIFOAHHH B IOJIOKEHHI CTOSIH

Tepesu enexTpoHH1 1

JI7ist TOYHOTO 3BaXKyBaHHS PEYOBHH. TOUHICT
BUMipIoBaHHs — He ripmme 0,1 ¢

Toromerp 1

Jis  BUMIpIOBaHHA  THUCKYy  KpoBi. 3
HEMJIOHOBOK) MAHXETOIO Ta MAHOMETPOM

DoHEHAOCKOI 1
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TonviaHuKY micoyH] 1
3 BUMIPIOBaHHAM Pi3HUX MPOMIXKKIB 4acy
Ilpunan nmna nopiBasHHA BMicty CO; y 1

HOBITPI, {0 BAUXAETHCS | BUAUXAECTHCA

Jns nemoHcTpamii 306ibIIEHHS KiJILKOCTI
BYTJIEKHCIIOTO ra3y Y MOBITPi, 0 BUAMXAETHCS, B
MTOPIBHSHHI 13 TOBITPAM, IO BAWXAETHCS

2. Mixponpenapatu Mikponpemnapatu. AHaToMis 2-15*
TlocriliHi  MikpompemapaTd  BMilleHI B
| CepeIOBHIIA, HEPO3YHHHI y BOJI.

MikpormnpenapaTd MOHTYIOTHCA Ha IPEAMETHUX
CKeJbIISX 3 BUKOPUCTAHHSIM HAKPHBHUX CKEJIENb,
3 ETHUKETKOI, Ha SKiif 3a3Ha4YaloThCs Ha3Ba
npenapary YKpaiHChKOIO Ta JIJATHHCHKOK MOBaMH
T4 HOro HoOMep 3a MepelikoM. 3pi3d
MaKCHMAJIbHO TOHKI, B OJIMH IIap KJIiTHH, 1 MAIOTh
BCI  TAaKCOHOMIYHI  o3Haku.  3abapmieHi
OapBHMKaMH, L0 HE NOPYILYIOTH CTPYKTYpY
06’exta. Habip mikpompenapariB po3MilyeThes
B KOpoOKax 3 mazaM INs MPeIMETHUX CKeJelb.
MikponpenapaTd  HOCTifiHi 3a  TEpMiHOM
30epiranHs, 4YiTKi, fAKicHi (mo36aBieHi Gpyny,
CTOPOHHIX 00'€KTIB), MPUIATHI JIJI1 BABYCHHS 3a
JIOTTIOMOTOI0 IIKiTbHUX MiKpOCKOIMIB ab0 JIyn

VI. Moaekyaspunii, KJIITHHHHHA, OpraHisMHmii Ta HAJAOPraHi3MHHH PpiBHI
opramizanii UTTH

1. lemoncrpaniiee | 1.1. Komekii -
obnagHanAs Harypanbri 3pa3kél pociiH, po3MillleHi Ha
OKpEMHX JIHCTaX, Y KOpoOili, CYIPOBOIKYIOTHCS
METOIUYHUMU Marepiajgami. ITini6pani
BiJMOBIIHO JI0 TEM HaBYAIHLHOI IPOrpaMu

~ 1.2. Mogeni
A) O6'eMui Mozeni -
3abapsiieHi B SCKpaBi KoJibOpH. Po3MipH
Mojelielf MOBHHHI MO3BOJIATH PO3PI3HATH iX
eJIEMEHTH 3 BiICTaHi He MeHIIe 5 M. 3a ToTpeboro
— Ha migcrasmi. Iligibpani BiANOBiTHO JO TeM
HaBYaJIbHOI IPOrpaMu

b) bapensedni moaeni -
i3 rmbuHo0 penbedy Bimg 0,1 mo 3 cm.
| Po3Mipu Mojienti TIOBHHHI JO3BOJISTH PO3PI3HATH
il eTeMeHTH 3 BifcTaHi He MeHme 5 M. [1iniOGpani
BiJIMTOBIHO [0 TeM HaBYAJIbHOI IpOrpaMu
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B) Mogeni-amnikairii

Mogeni-amikaiii mOBHHHI OyTH OCHAILEHi
KpIIUIEHHSAMH, [0 TO3BOJIAIOTH JeMOHCTPYBaTH
ix Ha aymuropHi#i mommi. IlixiGpani BiamOBiAHO
JI0 TeM HAaBYAILHOI IPOrpamMu

2. O6nagyanus g
nabopaTopHEUX podIT

2.1. Mikpomnpenaparu

HabGip wMmikponpenapatriB [jis BUBYCHHS
6iosorii y 10-11 (12) knmacax

IMocriitai  MikpompemapaTé  BMILIEHI B
CepeIoBHINa, HEPO3YNHHI B BOJII.
Mixkponpenapatd MOHTYIOTHCS Ha MPEIMETHHX
CKEJIbIAX 3 BUKOPHUCTAaHHSIM HAKPUBHUX CKEJIELb,
3 eTHKETKOI0, Ha sKii MoJaroThbCs Has3Ba
Ipenapary yKpaiHChbKOO Ta JATHHCHKOIO MOBaMH
Ta Horo moMep 3a mepemikoM. 3pi3H
MaKCHMAIBHO TOHKI, B OJWH MIap KITHH, 3 yciMa
TaKCOHOMiIYHUMH O3HaKaMHu. Habip
MiKpomnpernapaTiB PO3MIIIYeTbC B KOpoOKax 3
nasamu st HIpeIMETHHAX CKeJelb.
Mikponpenapard  TOCTifiHi 3a  TepMiHOM
36epiramns, wirTki, sKicui (mos3basieHi Opyny,
CTOPOHHIX 00'€KTIB)

2-15%

2.2. llpunanu

banka mist Ky1bTUBYBaHHS KOMaxXu

€muicTe 3 mpo3oporo Marepiamy, 3i
CIEiaIbHOI0  KPUIIKOK  [JI1  Bi3yalbHOIO
36inbInenHs GiosoriuHoro o6'ekta. Moxe MaTu
MIpHY IIKaly i NPUOIW3HOTO BH3HAYECHHSA
po3Mipy GioJiorigHoro 06'ekTa

CrepuitizaTop napoBHii (aBTOKJIaB)
Jns 3abesmeveHHs TapoBOi cTepHIizamii
s1abopaTopHOro NoCyny

Tepmocrar naboparopumuit / iHKyOaTop

Jins TEPMOCTaTyBaHHS (miaTpUMaHHs
CTabiIbHOI TeMIlepaTypH) Pi3HOMaHITHUX IPoO,
PO3UYHHIB Ta MaTepialiB y 1a00paTOpHIX YMOBAxX

Cranionapnuii / nabopatopuuii pH-mMeTp
s BumiproBanHd pH y pigiaax Ta po3uMHax

IInutKa enexTpudHa

Ilmutka sBAsge co0oi0  eIeKTpOHAarpisad.
OCHOBHI TexHIYHI XapaKTepUCTHKH: Halpyra
xusnennd 220 B, 50 I'n, moTyXHIiCTE HE MEHILE
HbK 0,5 kBT, HarpiBaJibHMii eleMeHT Mae OyTu
3aXHIIEeHO (3aKpHTHH HArpiBAIbHUM eNeMEHT)
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HenTpudyra naboparopHa (3a motpebdoro) 1
s ocamkeHHS  KJIiTHH,  OGioJOTiYHUX
KOMIIOHEHTIB Ta MOJIEKYJI
Huctunarop (3a notpeboro) 1
JUJis mpoBeieHHs JOCTiNiB
XonoaunsHUK o0y TOoBHi (32 MoTpeboro) 1
 Jns 30epiraHHs PEeUOBHH i OioMaTepiani
TepmomeTtp BogHUI 1
J103BOJIsIE BUMIPIOBATH TEMITEPATypy BOIH, 10
100 °C
| VIL. 3araanne 00030438y 119 BPAKTHIHNX POBIT
| 1. Tipunanm Ontuuni npuiag
] A) Mikpockon Oionoriyauit (mus 1
E IeJaroriYHoro npamiBHUKa)
| MaxkcruManpHe  30UIBIIEHHS HEe  MEHIIe
E 400 pazis. IligceiTneHHs 3a  JOIOMOIOIO
! BMOHTOBAHOI'O OCBIT/IIOBaya
b) Mikpockon mkinpau#i (s 3100yBadvis 2-15*%
§ OCRiTH)
' MaxkcumanpHe 30iTBHICHHS HE  MEHIIe
400 pasis
B) Jlyna miratuBHA 5
3 MaxkCHMaJbHEM 30iNBINIEHHSIM HE MEHIIE,
HiX y 7 pasis
I') JIyna mkinsHa 15
3 MakcHMaJbHUM 30UIBIIICHHAM He MeEHIIE,
| HiX y 5 pasis
2. Ha6opn, 2.1. Habip naGoparopuuit mns kabimery | 2-15%
UL Gionorii |
KoMmnmekr HeoOxifHoro abopaTOpHOTO |
oocyay Ta OpWIaams JJIE  IPOBEICHHS
naGopatopaux pobitT. OpieHTOBHMI CKIan:
qanrku [TeTpi, mpoOku ryMoBi, MileTKH-I03aTOPH
pi3gux 06’eMiB, TpUMad 1 INTaTHB (3 BAKKOIO
OCHOBOIO ab0  Takoro, Imo  3amobirae
HePeKHIaHHI0) IS IPoOipoK, 3aTHCKadi, JIHKH,
IPOOipKH, CKJIAHI MaaWyKd, KOJIOH, JIHIAKA
Tolio. Kopobka 11 30epiranHs Habopy
2.2. lpunanns
| I{imiHapy BUMIPIOBAJIBHL, 3 HOCHKOM 5
Crakanu xiMiuHi (Habip) 2-15*%

MaroTh MipHY mKkany. PisHoro o6'emy

IopimuKy 715 BUPOIITyBaHHS POCITUH

Pi3Hoi MicTKOCTL
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Pynetka
JIOBXHHOIO He MeHIne 2 M, IiHa MOAUIKH —
1 MM

2-15*

CTynku HOpLENsSHOBI 3 TOBKAYUKaMU
Jlnst nonpiOHeHHS peuoBUH

2-15*%

Pecniparop
3 GararomrapoBoi Mapuri

20-150*

JIOTOK JiyIs1 pO3IaTKOBOrO MaTepiaity
Burorosnenuit 3 XiMIYHO CTIKOro
HEKPUXKOTO MaTepiary

2-15*%

ITincraBka-TpUHOra

2-15%

HItatue naboparopruii GioorivHmi

IlitaTiB  BUTOTOBIEHHUH 3  MIIHMX,
3HOCOCTIHKHX Marepiais, o MaroTh
aHTHKOpO3iliHe TMOKpUTTS abo CTidki [0
30BHIMIHIX BIUIMBiB. Mae BaxKy OCHOBY abo
TaKy, 1o 3anobirae nepeKuIaHHIO

2-15%

I'pyina 3 eracTH9HOrO MaTepiany

2-15*

IraukaTopHMil mamnip
BuKopHCTOBYETHCS AU BUMiproBanHs Ph

100

QinpTpyBaNbHHUHN HAMip
Ilamip 3acTocoByeTbcst AN (QUIBTPYBaHHS
PiAMH 3a TOTIIOMOTOIO JIiMKHY 1abopaTopHOT

IeTns HixpoMoOBa 3 IETISTpUMAUEM
Jins 3mificHeHHs MiKpo6ioJoTriYHuX MMOCiBiB

CiTka 1aTyHH2 pO3IHIIOBAIbHA
IlpusHadeHna nusi monepemKeHHS NPSIMOIo
KOHTaKTy BIIKPHTOTO BOTHHIIA CIUPTIBKH 3i
CKJISHMM MOCYIOM IIiJi Yac HarpiBa€HSI B HbOMY
€40BHH

2-15%

Hlunmi TvrensHI

Cyxe najuBo

15

Oxynsipu 3axucHi

[Ipo3opa JiH3a OKyIApiB BHIOTOBIEHA 3
yOapOMIIIHOTO  MaTrepialy 3  ONTHYHOIO
npo3opicTio 1-ro xiacy. He maroTe oOMexeHHs
IOJI0 TPUBAJIOCTI HOCIHHSA

2-15*%

ﬁopmnm IUTSL MATTS TIOCYY
Pisaux miameTpiB BiONOBIAHO MO HiaMeTpiB
J1260paTOPHOT'O TOCYLY

2.3. Ilocyn naboparopauit
Ckenblig IpeiMeTHI
ITpsiMmokyTHOI hopMum

150

Ckenblis IOKPHBHI

150
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KpazapatHoi dopmu
[Tpobipku xiMidHi 100
3 TC ckiia, pi3HEX JiaMeTpiB Ta 00’ eMiB
Komniuni konbu 12
3 TXC ckna, pizHuX 00'eMiB
Kpyxka nopiensHoBa 3 HOCHKOM 3
Jlns pobiT i3 3aCcTOCYBaHHAM My(eabHOT nmedi
a0 JIJ1% arpecHBHUX PEUOBHH
CroupriBka 2-15%
JUia criaimoBaHHS CyXoro NajidBa. 3 TBEPLAOIO
OCHOBOIO  JUisl  CHANOBaHHS  [aluBa, 3
3a0e3reYeHHsAM HafiiHOro JOCTYNy HOBITpS Ta
HOXKEX00E3MeYHO0 KPHUINKOK IS TaciHHA
NONyM's, NPUCTOCYBaHHAM M 3anobiraHHs
DepeBepTaHHIO IpUIany
VIII. lonarkoBe 00j1afHANHA Ta PEAKTHBH
1. Hudpose 1.1. Ilubposuit Mikpockom 2-15%
obnanHanHs, 3 MakCHMaJIbHUM 30iNBIIEHHSIM y He MEHIIe
nogatxose mpuiiaans | 400 pasiB. 3 MOXIHUBICTIO ¢oTorpadyBaTtu Ta
excrnopTyBatd  pesynbratm Ha IIK  jid
BUKOPDHCTAaHHS B  iHOIMX  KOMII'FOTEPHUX
nporpaMax
1.2. MarHiTauit nepeMinrysad 3 MiJirpiBoM 1
s mepemiliyBaHHS pIiIMH Y CKJISIHHUX
Koibax 3a JONOMOIOI 0GEpTOBOTO SAKOPS.
PerynpoBana mBUAKICTs 00epTaHHS IKODSI
1.3. Tpenaxep CEpLEBO-JIEr€HEBOL 5
peanimarii
Jlae MOXIHBICTH BiINpambOBYBAaTH OCHOBHI
| IpHIOMHU CeplieBO-JIETeHEBOI peaHiMaltii
2. PeakTuBu ! Habip peaktuBiB 114 kabiHety 6ionorii 1
Ilepokcua BonHIO, KpOXMallb, PO3UMH HOLY
MEIAWYHWN, HATpilt Xiopuia, MHIOYI 3acobw,
no0puBa s KIMHATHHX POCIHH, TOLIO

8. 3acobu HaBuaHHd i obnagHanHd s Kabidetry reorpadii MOBHHHI
BIJIOBIIaTH BUMOT'aM, HaBeJIeHUM y Ta0uIii 4:

Tabaung 4

Hazsa 3aco0y /
o0aaHAHHSA

Bumorn Ta ckiaaoBi

KiabkicTs

I. IindpoBe BHMipIOBaIbHE 0012 JHAHHS
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Y ¢opmi rnobyca 3 BAJANEHUM CETMEHTOM
3eMHOI TOBEpXHi, MO0 JAEMOHCTPY€E BHYTPIIIHIO
CTpyKTypy OymoBu 3emui. [liamerp Monem He
MeHme 300 MM abo macmTa® He MEHIIe
1:30 000 000

' 1. Lludpose MereocTannia uudpoBa 1
BHMIpPIOBaJIbHE Merteoctannis  3abe3nedye  HemepepBHE
obnagHaBHs | BAMIpIOBaHHS [apaMeTpiB CTaHy atMocdepd

' (manpukian, TeMmmeparypa, THCK, BOJOTICTS,
TOL[O) 3 HOJAIBLIMM OMpalIOBaHHAM 34
IOMOMOIOI0  TporpaMHoro  3abesmeueHHs.
[Iporpamue 3abesneuennss IIK BigoOpaxae,
30epirae Ta aHaJli3ye OTpHUMaHi Bill METEOCTaHIIii
HaHi
I1. /iemoncTpauiline o6iaafHaHAA
1. O0'extn 1.1. Komexmii -
HATypanbHi Konekmii Mictath 3pa3ku 06 €kTiB i3
cynpoBigHuM omucoM (mepernikom). [limiGpani
BiIIOBIZHO 10 T€M HaBYAJIBHOI POrpamMu
1.2. T'epbapii -
I'epOapHi 3pa3ku BUCYIIEHI, IPUKPIILIEH] [0
repOapHUX JMCTiB Ta IOMIIEHI B KOPOOKH.
Koxen repbapHuil JIHCT CyNpPOBOIKYETHCS
iHpopMalli€l0 Npo POOMHHY Ta BHUIOBY Ha3BH.
Ilinibpani BIiAMOBIMHO HO TEM HaBYAJIBHOI
IpOorpaMu
1.3. Mopeni
A) I'nobycu
Ha mizcrasni, MOBa — yKpaiHChKa.
I'nobyc ¢izuuannii 15
HiameTp He MeHie 250 MM abo MacmTad He
mene 1:30 000 000
I'mobyc nmoniTaaHmi . 15
HiameTp He meHmme 250 MM abo Maciitab He
merme 1:30 000 000
B) I'mobycu-moneni
[Tapaneni Ta Mepuaianu 3emii 1
Mogenbs neMOHCTpye ysBHI JiHIi 3€MHOI
IOBEepXHI — mapajeli Ta Mepuaianu. Jliamerp
mozemi He Menme 300 MM abo Macmitab He
mere 1:30 000 000
byznoBa 3emni 1
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! T Bynosa Conns

Mognenp  AeMOHCTPYE  30BHINHIO  Ta
BHYTPIIOHIO CTPYKTYpY OyrmoBu ComHIls, IPOSBH
COHsYHOT aKTUBHOCTI. Y QopMi riobyca. iamerp
Mozeni He Merme 300 MM

B) Mopeni
| [TiniOpani BiAMOBiZHC 10 TeM HaBYANbHOI
| iporpamu. 3abapBireHi B IPUPOHI KOIBOPH

IIL. 3arasnbHa reorpadis

1. JlemorcTpauniiae |  Ilpunamy Ta NPUCTOCYBAHHS BUMIpIOBAIbHI
! . .

00nagHauHg Jomomip {Omamomip)

Jnist 300py i BUMIpIOBaHHS KiJILKOCTI OMaJiB

AHeMmoMeTp 4alIKOBUHI

BuMiptoBanbuuii TpWIAN, Ha BEPTHKANbHIH
OCl SKOTO XpecTonomibHo 3akpilieHi YallKH-
NiBKyI, fIKi 06epTatoThCs il Ai€I0 BITPY

CuiromipHa peilika
J1J1s1 BU3HAaYEeHHS BUCOTH CHIKHOTO IIOKPHBY

TepmoMeTp KiMHATHAH

IporpanyitoBanuii 3a mkanoro Ilenscis, HiHa
roxinka 1 °C, npu3HadeHUH Ijis BAMIPIOBaHHSA
TEMIEPATYPH B IPUMIIIECHHIX

TepmomeTp JeMOHCTpaNiitHmiA

Mae aBi urkasnu — Lenscis i ®apenreiita, HiHa
noxinku mkamm 1 °C; 2 °F. Poamipm mopeni
IIOBMHHI JO3BOJIATH PO3PI3HATH ii €JIeMEHTH 3
BIACTaHi He MEHIIIE 5 M

Tepmomerp 3 odikcaniero MiHIMaIbHOIO Ta
MaKCUMAaJIGHOT'O 3HaYeHb

Ipunas CKIagacTbes 3 BOX TEPMOMETPIB,
OJMH i3 #AKMX NpH3Ha4YeHWi mis  ¢ikcamii
MiHIMAJILHOTO 3HAYEHHS TEMIIepaTypH, iHIIHH —
MaKCHUMAaJIbHOTO 3HAYCHHS

bapomeTp-anepoin

IMpunax s Opi€eHTOBHUX CHOCTEPEKEHDb 34
3MiHamu atMocepHOoro Tucky. Jliametrp He
MeHme 100 MM

IIcuxpomeTtp

Jlna  BU3HAYeHHA BiZHOCHOI  BOJOIOCTi
HOBITps 3a Pi3HHMLEIO TIOKa3HUKIB 3BUYANHOIO i
! BOJNOroro TepMoMmertpiB. Ilpunan ckimamaeTses 3
JBOX TEPMOMETpiB, ONUH 3 SKUX HPALIOE Y
3BHYAMHOMY pEeXWMi, a IHIINM, 3arOpHYTHHA Y
3BOJIOKEHY TKAHHHY, - BOJIOTHH TepMOMETp
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% I'momon 1
[Mpunan y Burisgi kona 3i [IKanolo, IO
MiCTHTh CTPHIKEHD T2 TOAMHHI TOUIKH
Temypiii a 1
Pyxoma Mozeiib, IO AEMOHCTPYE PYX 3eMiri
HaBkoyio CoHug Ta pyx Micsmng HaBkoyio 3emii,
Ma€ JIiMO po3MiilleHHs 3eMiTi 32 MICALSAMHU POKY 3
HanucaMy YKPaiHChKOIO MOBOIO
g Mereoposioriuna Oyka 1
BHUKOpPHCTOBYETHCS  JIJi1  BCTAHOBJIEHHS
npunagis. Crinkg Oynku pemiTdacti Iuis
BUTbHOTO TPOHUKHEHHS MOBITPA Ta 3aXWCTy BiJ
IPSIMHX COHSYHUX MIPOMEHIB
| 2. OOnagHagHs s Ipunagy BUMipIOBabHI
IIpOBEACHHSA JanexoMip A BUMIpY BicTaHer 1
IPaKTHYHUX POOIT JlazepHui#i, HOIA TOYHOTO BUMIiPIOBaHHS
pO3MipiB NpUMILIeHHsS. PexoMeHIoOBaHMH Kiac
Ge3meku yazepa He ripuie 2
Cexynnomip eneKTpOHHMIA 2-15*
BoponenponuKHa KOHCTPYKIIis
! Kommac 2-15%
[TIkana 3 mo3HaYeHHAM CTOPiH CBiTy. JliameTp
Kommnaca He MeHme 30 MM
; Pynerka 2-15*%
JloBxxrHa He MeHIIe 3 M, I[iHa MOJIIKH | MM
| Pynertka 1
| Jlopxwna He menmre 10 M, 1iHa momiaku 1 MM
HIayp MipHUi 5
Homxuna He MeHe 20 M, liaMeTp HE MeHIIe
3 MM
Kypgimetp 5
IMpunam i BUMIPIOBAaHHSA BINCTaHI Ha
IJIaHaX i KapTax
3. Hpyxosani 3.1. Atnacu, KapTH, IUTAKaTH
HaBYaJIbHI HAOYHI ATrnacu 1
HOCIOHUKH 3aranpHa  reorpadis  (cEMcTeMaTH30BaHE
316paHHs KapT)
| 3.2. KapTu cTiHHI
i . A)Kaptu dizuuni 1

®iznyHa kapra cBiTy (Macintab He MEHIIe
1:22 000 000).

®i3nyHa KapTa HiBKyJIb (MacmTab He MeHIe
1:24 000 000).
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®i3nyHa KapTa YKpainu (MacoITab He MEHIIe
1:500 000)

l

i

!
t

b) Kaptu Tematuuni

ToniTruna xapra cBity, MaciTab He MeHIIe
1:22 000 000).

Kapra okeadiB (kapTa OKeaHiB PO OCHOBHI
dopmu penbedy MOPCHKOro AHA).

BynoBa 3eMHOI KOpH Ta KOPHCHI KONAJMHH
(Macmtab ve menme 1:22 000 000).

T'eorpadivni mosicu Ta NPUPOIHI 30HU CBITY
(macrurtab He menmue 1:22 000 000).

KnimMarnyra xapra cBity (MacmiTab He MEHIIE
1:22 000 000).

KimiMatpuni  moscm  Ta  obGiacti  CBITY
(Macmrab He MeHmme 1:22 000 000).

I'eorpadiuni BigkpuTTs (MacmiTab He MEHINE
1:30 000 000).

TBapunnuit cBiT (MacmTabd He MeHIIe
1:35 000 000). i

Ceir. Ipyntm (macmitab He  MeHIne
1:22 000 000)

3.3. HaBuasbHi nnakatu

300pakeHHs% 3eMHOI IIOBEPXHI Ha KapTi.
B nagpax 3emui.

Pyx 3emiti y KOCMiYHOMY ITPOCTOPI.
Atmocdepa 3emii.

Boau cyxopoiy.

CsiToBuii okeaH

IV. MaTtepukH Ta OKeaHH |

1. ApykoBaHi '
3aco0u HaBYaHHT

1.1. Atnacu
I'eorpadis. Marepuku i okeaHu

15

' menme 1:8 000 000).

| (Macmrta6 He meriue 1:8 000 000).

1.2. Kapru crinni

A) Kapti MaTepukiB Ta YaCTHH CBITY

Adpuka. ®izpgna kapra (MacmTad He MEHIIE
1:8 000 000).

Adpuka. IlonitmaHa kapta (Macmrab He
Mesine 1:8 000 000).

Ad¢puka. ExoHoMiuHa kapTa (MacmTab He

[MiBgerna  Amepuka. DismyHa  KapTa

[liBgenna Awmepuka. IlomiTmuna Kapra

(mMacmTab e menme 1:8 000 000).
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IliBnenna Amepuka. ExoHOMIYHa KapTa
(Maciurab ne menmre 1:8 000 000).

IMliBHiuna AMeprka. @izpuna kapTa (MacmTabd
ne merme 1:8 000 000).

IliBniuna AwMepuka. [lomiTmdra KapTa
(MacinTab He menme 1:8 000 000).

IliBgiyna AwMepuka. ExoHOMIuHa KapTa
(Macinrab me mMermre 1:8 000 000).

€spazig. DisuyHa kapTa (MacmTab He MeHIIe
1:10 000 000).

€spaszis. Ilomitwuna xapra (MacmrTab He
menmre 1:10 000 000).

€Bpasis. ExoHoMiuHa kapra (Macmrad He
Mermie 1:10 000 000).

Asctpanis Ta Oxkeanis. [lomiTuyna xapra
(Macurra6 ne menme 1:10 000 000).

Arctpanis Ta Oxkeanis. PisudHa kapra
(MacmTab He Merme 1:10 000 000).

Ascrpanis, Hosa 3enmangis. ExoHoMidHa
kapra (Macmrab He Merme 1:6 000 000).

Csit. Exomoriuni mpoGmemu (MmacmTab He
Menme 1:22 000 000).

Ceir. logunni mosicy (Macmrab He MEHIIE
1:30 000 000)

V. Ykpaina y cBiTi: npupoga, HaceieHHS

i s

1. ApykoBani
3aco0M HaRYaHHA

[Tomituko-agMiHiCTpaTHBHA KapTa YKpaiHu
(Macurrab me Menme 1:750 000).

Vxpaina. Hacenenns (mMacmitab He MeEHIIE
1:1 000 000).

Vkpaina. Exojioriuna cutyanis (Macmrad He
Mene 1:1 000 000).

Vkpaina. Kimimar (Macmtab He MeHIne
| 1:1 000 000).
! Vkpaina. Ipyutu (macmitab He MeHIe
| 1:1 000 000).

1.3. HapuanpHi miakatu 1

Kaptu  marepukiB Ta  OKeaHiB, ix
Kinacudikamis 3a MacmTaboM, MPOCTOPOBHM
OXOIUJIGHHSIM, 3MICTOM i MpHU3HAYCHHAM

1.1. Atnacu 15

VYkpaiHa y CBiTi: Ipupoaa, HaCeIeHHS

1.2. KapTu crinHi

A) Kaptu Ykpaiau 1
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Vkpaina.  IlpupomHo-zanoBimHuii  QoHA
(Macmrtab we merute 1:1 600 000).

TexToHiuna 6ynoBa YxpaiHy.

Komnnexr HaBHaJIbHHX TOTNOTPa(IYHUX KapT
(MacmTab He Menme 1:50 000 — 1:100 000).

HauionamsHHAM CKIax HAcelleHHS YKpaiHu
(Maciitab He menmue 1:1 000 000)

V1. VkpaiHna i cBiTOBe rocnogapcrso

1. ApyxoBani
3aco0M HaBYAHHSA

1.1. Arnacu
YxpaiHa i CBiITOBE TOCIOAAPCTBO

e

1.2. Kapru crinHi

A) Kapru Ykpainu

Vkpaina. ExoHoMmiuna kapra (MacmTab He
menmre 1:1 000 000);

VYkpaina. TpancnopTHa cucreMa (MaciuTab He
menmre 1:1 000 000);

Vkpaina. BupoOyBanns mamnmBa, pyaHOI i
Hepy#aHOI CHPOBMHH (MacmiTad He MeHINe
1:1 000 000);

Vxpaina. BupoOGHuUIITBO  eleKTpoeHeprii
(Macrrrab He menmre 1:1 000 000);

Vkpaina. MertanypriiitHa POMHUCIOBICTH
{(MaciuTab ne menre 1:1 000 000);

Vkpaina. MamuHoOyiBHa NIPOMHCIOBICTE
(Macrrra6 me Menmre 1:1 000 000);

VYkpaina. JiepeBooOpoOHA,  LIENFOJIO3HO-
riarnepoBa IPOMUCIOBICTE (MaciuTab He MeEHIIe
1:1 000 000);

Vxpaina. XiMi4Ha IPOMHUCIOBICTE (MacmITad
He mente 1:1 000 000);

Vxpaina. Cinbcbke rocrnojiapcTBO 1 Xap4oBa
IPOMHUCIIOBICTD (MacmTab HE MeHIIe
1:1 000 000)

b) Kapru cBity

Csit. TpancmopTHa cuctema (macmTab He
menmre 1:22 000 000);

Cgit. [TanuBHa npomuciioBicTs (MacmTab He
menme 1:22 000 000);

Ceit. EnextpoeHepretmka (macmrab He
Mmenie 1:22 000 000);

CBiT. HopHa MeTaTypris (MaciiTad He MEHIIE
1:22 000 000);
| Csit. KonbopoBa Meramypris (MacmTab He
| Menmre 1:22 000 000);
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Cpit. MammHOOyiBHa  IPOMMCIIOBICTD
(mMacmTab He Menmie 1:22 000 000);
| Csit. XiMiyHa IpoMuUCIoBicTh (MaciuTab He
' Mernre 1:22 000 000);

3epHOBE TOCHOJApCTBO CBITY (MacIiTab He
menire 1:22 000 000);

Texuiuni xynbTypm cBity (Mmacmrab He
Mmerie 1:22 000 000);

TexcTuipbHE IPOMHUCIIOBICTE CBITY (MaciiTabd
He Merme 1:22 000 000);

Ceit. I'ycrota Hacemennsa (Macintab He
mertre 1:22 000 000);
i Hapomu cBity (MacmTab He MeHIIe
1:22 000 000)

VII. KpainosnaBcTBO

1. OpykosaHi
3aco0bu HaBYaHHA

1.1. Atnacm
Perionu # Kpaiau

1.2. Kaptu cTiHHI

€spona. IlomitTm4Ha xapra (MacmrTab He
mermre 1:4 000 000)

€ppona. Hacemenns (macmrab He MeHIIE
1:4 000 000)

€spona. Exonomiuna kapra (Macmral He
mentre 1:4 000 000)

€spomna. Tpancnoptha cucreMa (MacioTab He
mermre 1:4 000 000)

Exonomiyni  xaptu  gepxkas  €Bpomnu
BIJITOBiTHO O HABYAIBHOI IIPOrpaMu

Agzis. IloniTnana xapra (MacmitaG He MeHIIE
1:8 000 000)

Azig. HacenenHs (macmiTtab He MeHIIe
1:8 000 000)

A3is. EkoHOMIYHA KapTa (MacIiTab He MeHIIe
1:8 000 000)

ExoHOMIUHI KapT# JepxaB A3il BiIOBiIHO
JI0 HaBYAJIBHOI ITporpamMu

ExoHomiuHi kapTH pepxaB I[liBHi4HOI Ta
' [liBreHHOT AMepUKH BiANOBIHO /10 HABYaAJILHOL
nporpamu

ExoHoMiuni  Kapth  gepxaB  AQpHKH
BiZIMOBIAHO 0 HABYAIIBHO! IIPOrpaMu

[eomonmitnyna KapTa cBiry (MacmrTab He
' merie 1:22 000 000)

VIL. I'eorpagiunmii npocrip
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1. Apyxosani 1.1. Atnacu 1
3aco0n HaB4aHHA ['eorpadiunuii mpoctip
1.2. KapTu cTiHHi 1

Tonorpagigaa kapta (Macmrab He MeHIIe
1:25 000)

Cunontnuaa xapra €spomu (MacmTab He
mente 1:4 000 000) / Ykpaiuu

Ceit.  MiHepanbHO-CHPOBHHHI  pecypcH
(macmtab He merme 1:22 000 000)

Pecypcu CBiToBOro oxeany (macmrab He
menmte 1:22 000 000)

Csit. Boxni pecypcu (macmTab He MeHIIe
1:22 000 000)

Casit. Jlemorpadiuni mnpomecu (mpHpOIHHI
npupict) (Macmrtab He MeHine 1:22 000 000)

Ceit. Mirpanii Hacenenus (MacmTab He
menire 1:22 000 000)

Csit. VYpbamizamis (macmrTal He MeHIIe
1:22 000 000)

Ceit. Typusm (macmra® He  MeHIe
1:22 000 000}

Cait. IHACKC MOACHKOTO PO3BUTKY (MacHITad
| we mente 1:22 000 000)

CiT. ArpapHi perionyu (MaciiTad He MeHIIe
1:22 000 000)

Cait. BupoOGHMITBO Ta €KCIOPT HPOAYKIIL
J00yBHOI TTPOMHUCIOBOCTI (MaciuTab He MeHIe
1:22 000 000)

Csit. PuHok iHBecTHIil i piHaHCiB (MacIITad
we menmre 1:22 000 000)

Csit. IndopMmariiine cycminscTBO (MacmTad
ne menmre 1:22 000 000)

Cait. Mixuaponni opranizauii (MacmTab He
mente 1:22 G600 000)

Ceit. T'mobassHi npobnemu (MacmTab He
| Mmenme 1:22 000 000)

9. 3acobu wapuaHHs i oOmagHaHHS A% KabiHETY MaTeMaTHKH IIOBHHHI
BiJITOBIIaTH BUMOraM, HaBeJIeHHUM y TaONHuIIi 5:

Tabmuus 5

Ha3ssa 3aco0y /
o0JiafHAHHS

Bumoru ra ckianosi

KiabkicTh

1. lemoncTpauiline o6jagnaHHs
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1. Hpunana
3arajibHOro
MpU3HAYEHHS

1.1. Kommnextu, Mozerti, Habopu

A) Mopem

Tpuronometpuysuii Kpyr

Po3Mipu Mojei MOBUHHI JO3BOJISTH PO3Pi3HATH
ii eleMenTH 3 BizncTaHi He MmeHIne 5 M. OcHaleHa
KPiILICHHAM

Yncnosa npsMa
TIpsma 3 HeoruppoBaHoio MKanoio. OcHameHa
KPULICHHSIM

b) Kommrektu

Oci xoopauHaT

Jlo XOMIINEKTY BXOIATh TPU KOOpIAWHATHI BICI
(X, Y, Z) 3 HeouudpoBaHUMH IIKanaMy,
HECKPITUIeHI M CO00I0, 3 KPIIUIEHHIMYU

Jiniiku
OundpoBani, pi3HOI JOBXKHUHU, LiHA IOJUIKH
1 cM; ocHamieHi TpuMadaMu

1.2. Ha6bopu

Habip iHCTpyMeHTY [JIsl Ki1acy

OpienToBHu# cCKIax HAbOPY:

TPaHCIIOPTHp KNacHWE 3 TpuUMaueM, IliHa
nmojinky 19

TPUKyTHUK KkiacHuH (xytu 30° T1a 60°) 3
TpUMaueM;

TPUKYTHHK KiacHM# (kytH 45° Ta 45° 3
TPHMaYEM;

IUPKYJIb KIIaCHUM;

MeTp JAEeMOHCTpauidHui (JiHilKa JOBXHUHOIO
1 M; miHa moAinku 1 cm)

I'eomeTpuuHi Tijla 3 pO3rOPTKOIO

3 Ipo30pOro HEKPUXKOro Marepiany. Beepenuni
KOXHOI  irypm  pO3MIIIyeThCS  IJIOUIMHHA
reoOMeTpUYHa  pO3ropTKa  JaHoi  Qirypw,
BUTOTOBJIEHAa 3  KOJNIbOPOBOTO  HEKPUXKOTO
Marepiairy. Po3mipu Mopeni HOBHHHI JO3BOJISTU
PO3Pi3HATH i1 €IeMEHTH 3 BiJICTaHI HE MEHIIEe 5 M

YacTiHM 1II0TO Ha Kpy3i

Cxnamaetbcss 3 Habopy CekTopiB  Kpyra,
MapKOBaHMX 110 #ioro wacTkax: 1/2 -2 ,1/3 -3, 1/4
—4,1/5-5,1/6 - 6. Yci yactuau Habopy OCHAIIEH1
KPIIUTEHHAMH

Onuauni mwromi
Jns moBeJieHHs TeopeM Ipo 1ot Giryp

Onuunii o6'emy
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Jns neMoHcTpallii NOHATh «OAMHHUII 00'eMy»,
«ob'eM IPAMOKYTHOI'O Hapaineneninena». Moaeis
ABIsAE cob0I0 KyO 3 HEKPHXKOro Mmarepiany 3i
cTopoHO0 He MeHme 10 cM, Ha TpaHi SKOro
HaHeceHO CiTKy | x | cM. Onna wactuna 1 x 10 (a6o
Gitpmme) CcM  MOXe BIMOKPEMJIIOBATHCS  JUId
JeMOHCTpamii, a Big wiel 4YacTHHH MOXe
BiTOKpeMIIIOBaTHCA Ky0 1 X 1 cM

Habip ctepeomeTpuunuit

BurotoBneruit 3 HEKpPHXKOro Marepiaiy,
JOO3BOJISIE CAMOCTIMHO 3i0paTé CTepeoMeTpHyHi
| TiZa, 30KpeMa 3 MEepeTHHaMH i 3 MepeciuHUuMH
TIOIIMHAMEU

' Habip reomeTpuuHAX MOJENCH

Habip MIiCTHTP TeOMETpHWYHi Tila, IO
| BATOTOBJICH] 3 IPO30POr0 HEKPHXKOrO Marepialy.
| BucoTa k0)HO1 MOJIelli He MEHIIIE 5 CM

2. lpunannm Ta
IPUCTOCYBaHHS [Is
IPaKTHYHUX POOIT

% 2.1. Tlpunanu Ta MpUCTOCYBaHHS BUMIpPIOBAJIbHI

. A) Habip nns BUTOTOBJICHHS MOJeled 3
MaTeMaTUKH

OpieaToBHUH ckian Habopy:

JIMCTH 3 PO3TOPTKAMH I'€OMETPUIHUX TLII;

| JiHiiKa 3 KOHTYpaMHU reOMeTpHUIHUX Giryp;

IUTiBKa, pO3KpecieHa Ha kBaapaTu | x 1 cMm;

KyOHKY 31 CTPHKHAMU U CKIIafaHH:A Ky0a;

TPUKYTHUK;

HOXUII JIIS BUpi3aHHS;

KJIeH;

KopoOKa /1151 30epiranHs TOIIO

15

b) Hab6ip reoMeTpiu4HUX Till

Posmipu Tin He MeHme Hix 40 Mm.
MinimMansauii  cknmag Habopy: NOpSIMOKYTHHH
napaneseninesi, KOHYC, KyJig, Ky0, mutiHap

15

B) HaGip mozeneit ans po6iT i3 ctepeoMeTpii
ApKymi 3 pO3ropTKamu, fAKi 30UparoThCs B
IpoCTOpOBi Girypu

15

I') Pynetka
JloBXyHa He MeHIle HiX 3 M, I[iHA MOIIJIKA —
1 MM

15

2.2. 3acobum 11 oprasisaiii JUIaKTUYHUX irop
A) Tanrpam

2-15%*

b) CtomaxioH/0cTOMaxXioH

2-15*
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10. 3acobm waBuanHs 1 obnagHaHHA [N KabiHery (i3HKM IOBHHHI
BIIOBIIATH BUMOTaM, HaBeJeHUM Y Tabuuili 6:

Tabmuus 6

Ha3ssa 3acoly /
00J1aIHAHHSA

BuMoru Ta cKJIaaoBi

Kinbkicrs

I. lludpose BuMipIOBabHe 0012 IHAHHSA

1. Lndpose

BUMIpIOBaJIbHE
obnagHanHsA

HubpoBnii BHMIpIOBAILHANA KOMII FOTEpHUN
KoMILIeKe Jis Kabinery disuku

HubpoBuii BUMIpIOBaNbHUN  KOMIT FOTEPHUN
KOMILIEKC Ma€ MOXJIMBICTH Oe3npoToBoi Ta/abo
aporoBol Hepenavi nanux (y Tomy umuciai USB) go
I'K Tta/ab0 10 XMapHOro CepBiCy, Ma€ MOXIHBICTh
BUBOJY TAaHUX Ha €KpaH IIPUCTPOIO Ta/ab0 Ha eKpaH
IIK. Moxe 3abesrneuyBaTéé aBTOHOMHUHN pPeXHM
poboTa.

KoMIieke CYyIpOBOMIKYETbCS IHCTPYKLIEID 3
eKCILTyaTalii, METOOWYHAMHU MarTepiajjaMyd Ta
TIpOrpaMHUM 3a0e3IeueHHsIM.

KinpkicHuit Ta sKICHHH CKJIag LIHMPOBOIO
BUMIPIOBAJIbHOTO KOMIT IOTEPHOIC KOMIUIEKCY, B
T.9. Habip nAarywkiB, Ans KabiHery Oi3uKH
BU3HAYAETHCS NEJATOriYHAM MPalliBHAKOM.

Habip apoTiB y KiJIbKOCTi, JOCTaTHIN i
M JKIIIOYEHHS JaTYMKIB (33 TOTpedoro)

MeTtonuydi MaTepiaiu:

METOOWYHI  MaTepiald 3  MPOBEJECHHA
eKCIIepUMeHTiB Ta JiabopaTopHHX poOiT Ha
HaBYAIbHUX 3aHATTAX, 2 TaKoXK HPOEKTHOI
JIisIbHOCTI 3000yBadiB OCBITH 3 BHKOPHMCTaHHSAM
upoBoro obIaTHAHHSL

XapakTepUCTUKH HpOrpaMHOro 3abe3NedeHHs
1M(POBOro  BUMIPIOBAILHOIO  KOMII'IOTEPHOTO
KOMILIEKCY:

MOXJIMBICTb 300py HaHMX OIHOYACHO 3
eKUIbKOX JaTYHKIB;

KiJibKa peXXUMiB BijloOpaxeHHS JaHuX: rpadiky,
Ta0IHLi, TOIIO;

€KCIOPT JaHuX B pedaKTop Tabaums Ta iHON
IIpOrpamy;

HasBHICTH BepCiif MpOrpaMHOro 3abe3redeHHS
OC, cymicamx 3 IIK, 3 saxum Oyze
BHKOPHCTOBYBATHCh;
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IporpaMHe 3abe3leYeHHs IOBUHHE MaTH
iHTepdelic YKpaiHCHKOIO MOBOIO

Harauk Hanpyru

Hat4yuk ctpymy

Hatauk TeMneparypu

Harduk TeMnepatypu (TepMonapa)

Jatuuk tucky

MixpodoHHuH TaTIuK

JlaTumk OCBITIEHOCTI

JlaTuuK MargiTHOrO Mo

Hatuuk pyxy (BizcTaHi)

®oTOBOPOTA
Jatunk BEMIipIo€E 9ac, HeoOXiAHUM 06'€KTy IS
IIPOXOJPKEHHS il apKOI0 TaTYHKa

Jatuuk cuim

JaTduK piBHS 3BYKOBOTO THCKY

I[aT‘-II/IK IIPUCKOPCHHA

JlaTunk BOJIOT'OCTI

Hatuuk ynprpadioneroBoro BANPOMiHIOBaHHS

Harunk TEMIIepaTypu HaBKOJMIITHBOTO
cepeoBHUIA

JaTuuk KyTa 10BOpOTYy

Hatuuk 3apsany

11. Iipuaagu 3araJJbHOTO NpU3HAYEHHSA

1. Ilpunanu Hpunaau neMOHCTpaLiifHi eJIeKTpUIHI
IeMOHCTpALifHI Tepesu enexTpoHHI
Yytnusicts He ripme 0,1 ¢

ITmuTka enekTpudHa

Ilnutka sBise cobOKW  eNeKTpoHarpiBau.
OcCHOBHI TeXHIYHI XapaKTEpUCTHKH: HaIpyra
x)usjeHHs 220 B, 50 I'u, moTyXHicT HE MEHIIE
"Hik 0,5 kBT, HarpiBaibHU#l ereMeHT Mae OyTu
3aXHINEHO (3aKpUTHIl HAarpiBaJbHUM eleMeHT)

biiok XuBJeHHS IeMOHCTpaliiiHuit (mocTiiiHa
ctabiizoBaHa Hampyra)

OcHOBHI TeXHiYHI XapaKTepUCTHKH: ITOCTiliHA
cTabimizoBaHa Ta 3MiHHA BHXiJHa Halpyra,
peryIIOBaHHSA HANpPYTH Ta/ab0 CUIM CTPyMYy s
IPOBEJEHHA JOCIIJiB, HAasSBHICTh KOHTPOJBHHUX
TpWIaaiB HAIPyTH Ta CHIM cTpyMy. MakcuMalbHa
Hampyra Ta Cuia CTpyMy NOBHHHI OyTH IOCTaTHI
Ijisi  TpPOBENCHHs  BCiX  MPakTHYHUX  Ta
nabopaTOpHKUX JOCHiAIB BIAIIOBIHO 1O HaBYAJIBHOL
IporpaMu
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T'eneparop 3ByKOBUH
I'eHepye e/leKTpUYHI CUTHAIM CHHYCOIJAIbHOI,
OPSAMOKYTHOI Ta TPUKYTHOT hOopMH

MikpodoH i neMOHCTpallii

T'eneparop (mKepeno) BUCOKOI HAIIPYTH

EnekTpoHHU# mepeTBOPIOBaY 3MiHHOI HallpyTu
y BACOKY MOCTi#iHy Hampyry. B Tomy uducii Moxe
MICTUTH BMOHTOBAHE DKEPEIIO KUBJICHHS

HeMoHcTpamiiami MYJIBTUMETP 3
rajlbBaHOMETPOM abo INEeMOHCTpaIli Mt
MYJBTUMETp Ta AEMOHCTPALifHUN raTbBAaHOMETP

Mae tabno 3 HudppaMu, po3Mip SIKHX JO3BOJIAE
PO3PI3HATH TIOKAa3HWKH 3 BiICTAHI HE MEHIIe Hix
5m

Sapaauauit pUCTPil VI aKyMYJISATOpiB TUITY AA
/19 aBTOMaTHIHOTO 3apsiPKaHHsA OJHOYACHO HE
MeHIIe 2 aKyMyJIaTopiB Ty AA

Axymynaropu tunmy AA

E€MHICTD HE MeEHIIIE 2000 mA/ron,
eIEKTPOPYINifHA CHJIa B 3apsDKEHOMY CTaHi He
mernme 1,3B. 3 MOXUIMBICTIO HOBTOPHOIO
3apspKaHHS

Hudbposwuit MmynsTHMeETP

Jlns BHMiproBaHHA TMOCTiHOI 1 3MiHHOI
HaIpyru, NOCTIHHOTO 1 3MIHHOTO CTPyMY, OIIODY,
€MHOCTI, HYacTOTH TOLI[O. 3  BIAMNOBIIHHM
OporpaMHMM 3a0e3neveHHsAM. Moxe Oytu 3
IpoTOBUM abo 6e3qpoTOBHM iHTepdericoM s
JIeMOHCTpaIlil ITOKa3HUKIB Ha MYJIbTHMEIIHHOMY
obnannanyi

Boponarpirau
3 00’eMOM BOAM, IIO HArpiBa€THCS, HE MEHINE
1n

Tepesu enexrpoHHi MOGYyTOBI
TounicTh He ripmie 11, miarosans miathopMu
3BaXyBaHHs He MeHire 100 mm

2. Npunagu
MEXaHivH1

[Ipunanu MexaHidHi JeMOHCTpaIliiiHi
MeTtp neMoHcTpaniitHmit
Jorxuna 1 M, miHa moauiku — 1 cM

Tepe3n MexaH19Hi
Maxkcumansae 3Haveduss He wenme 100r. 3
Ba)XKaMHM JI0 Tepe3iB

ItatuB ¢izwaHui yHIBEpCATIEHUM
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Buroropiienuit 3 MIiHMX, 3HOCOCTIHKHX
MaTepiaiiB, IO MalOTh AaHTHKOPO3iiHE IOKPUTTS.
Hitarue Mae O6ytH y MoOIy/JAbHOMY BHKOHaHHI 3
AMMKOM sl 30epiranns. o ckiiamy IITaTHBY
ODPi€HTOBHO BXO/IATh: CTPHXKEHB, 3aTHCKAYi, JIalKa,
Kilbie Tomo. Mae BaXKY OCHOBY abo TaKy, mIo
3anobirae NepeKuIaHHIo

Baxoxk nabipuuit
3 OUCKIiB pi3HOI BarW; 3arajibHOIO Baroim He
merme 100 T

Cronuk nigiiMaIsHAH

Posmip mnardopmu He menmme 15 x 15 oM, mis
3a0e3meYeHHs PiBHOMIPHOIO HiAHATTS O0JIaAHAHHS
Ha BHCOTY He MeHIne 15 cm

BakyymHa Tapinka
OcHalieHa [pKepesioM 3BYKY, 3 IPUCTOCYBAHHIM
IUIA TepeKpUBaHHs JOCTYIY NOBITpS

I'yunomoBels geMoHCTpaltifHA#H
IMupokocMyroBuit I'YYHOMOBeIb abo
aKycTH4YHa CHUCTeMa i3 BOyTOBaHUM HiACWIIIOBAYEM

Hacoc BakyyMuuit

Enextpuunuit abo wMexaniunuii. 3abesmedye
SATUINKOBHM THCK. Y KOMIUIEKTI MaroTh OyTH
HIPHCTOCYBaHHS OJHOTO CTaHAapTy, B T. 4. IIJIAHT
BUXJIOTHUH

3. Hab6ip
naboparopHOrc
HOCYRY, IPUIaziB
Ta BUTPATHUX
MatepialiB

Habip maboparopHoro mocyny, IpUIamiB Ta
BUTpaTHHX MaTepiajiB

OpienToBHuii ckiag HaGopy:

KONOM KOHIYHi, IUIOCKONOHHI Ta KPYIJIOJOHHI
pi3HuX 06'eMiB;

CKJISHKH pi3HUX 00'eMiB 3 KpHIIKaMH s
36epiranHs pevoBUH;

CTaKaH XiMI9HUH;

CTaKaHYUK CKJISTHHUH;

npoOipKH;

IITaTUB JJIS IpoOipOK, 3 BaXKKOIO OCHOBOIO abo
TaKolo, M0 3a1100irae nepeKuIanHIo;

zamika Ietpi;

Yarma BUDApIOBAIbHA,

TUTJI 3 KPUIITKAMH;

JIOKKa JUIS CITAJIIOBAHHS PEYOBUH;

TpuMad AJi TpoOipoK;

3aTHCKaYl PY)KHUHHI Ta TBUHTOBI;

ITaTUYKY CKIISHI;
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TpyOKa 3’ €IHyBaJIbHA,;

JliiKa KOHIYHa;

nanip QineTpyBaNLHUAH;

HieTKU-A03aTOPH;

CYXe NaJINBO;

CiTKa JIaTYHHA pO3NMUIIOBAJIbHA,

HOPXKUKH PI3HOrO JiaMeTpy JJIL MUTTS HOCYAY;
CTYTIKa 3 TOBKAQYHKOM;

TEPMOMETp PiIMHHMUIA;

JIiHiKa MipHa TOBXHHOIO He MeHire 30 cM;
IITAHT€HITUPKYJIb;

MiTHIH OpiT;

TIPHITii;

ROTOK Jis 30epirands Habopy.

Mooke MICTHTH JOJIaTKOBE 00IaTHAHHS.

4. Habip Habip py4HUX IHCTPYMEHTIB
IHCTPYMEHTY OpienToBHUI cknax HaboPYy:
| MonoTOk;
HOXHIIL,

KyCa4KH;
| HaIUJIKY;
z BUKPYTKH;

rafikoBi KJIIOYi HE MeHIIe 5 pI3HUX pO3MIpiB Ta
KOHCTPYKIi#i a00 BCTaBHI GaraTorpaHHi KIFO4i He
MeHIe 5 pi3HIX po3MipiB a60 Po3BiAHMI raliKOBHI
KITIOY;

HOXIBKH (II0 MeTaly, [I0 IepeBY TOILO);

IIJIOCKOTYO1I1;

CErMEHTHHH HIXK;

pyJIeTKa He MEHIIe 3 M TOUIO.

Posmipm Ta QYHKIIOHAJIBHI  MOXJIHMBOCTI

IHCTPYMEHTIB MOBUHHI BiIOBIOATH ix
HIPU3HAYEHHIO
5. Ocuunorpad Ocuunorpad mudpouit

] KinpkicTh KaHaniB He MeHIne 2. 3 BIAIOBIIHAM
OpOrpaMHHUM 3a0e3meueHHIM

II1. Mexaunika

1. lemoHcTpamiitHe Hab6opn
| olOnanHaHHS A) Habip ans neMOHCTpamil MeXaHIYHUX SABMIIL
‘ KiHeMaTHUKH, JUHAMIKH
KoMnnekTHiCTh Habopy BHU3HAYa€THCS

HeJaroriyHUM  TpAaIliBHUKOM Ta  IOBUHHA
3abe3nedyBaTH BHKOHAHHI eKCIIEPUMEHTIB
BIIIOBIAHO IO HaBYAIBHOI IMPOrpaMu Ta MICTUTH
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METOAMYHI MaTepiaid [0 BHKOPHUCTAHHIO B
OCBITHBOMY HIponeci. 3 SUIMKoM Iyt 30epiranHs

b) Habip 31 cratuku

KommekTHiCTE Habopy BH3HAYAETHCA
HENAroriyHMM  IPaliBHUKOM T2  NOBHHHA
3abe3nevyBaTH BUKOHaHHS eKCIIEPUMEHTIB
BIATIOBIAHO [0 HABYAILHOI NMPOrpaMM Ta MICTHTH
METOJIMYHI MaTepiald MO0 BHKOPHCTAHHIO B
OCBITHBOMY Miporeci. 3 AmuKoM A 30epiraHus

|

B) Habip xynpok
Kynbku pizHoi Baru. KoxHa kynbka Mae OTBip
abo BYHIKO JIs 3aKpilVIeHHS HUTKH

I") Habip nns meMoHCTpaIii MeXaHidHUX SBUIIL
KiHeMaTHKa Ta AWHaMiKa 00epTaIbHOTO PYXY

KOMIIIEKTHICTH Habopy BH3HAYAETHCI
IEeNaroriYyHuM  HOpaliBHUKOM Ta  TOBHHHA
3abesnevyBaTH BHKOHaHHS €KCITIEpUMEHTIB
BIJNOBITHO 0 HaBYAJILHOI MPOTrpaMH Ta MICTHTH
METOOUYHI MaTepiaid 10 BHUKOPUCTAaHHIO B
OCBITHBOMY Hpotieci. 3 AIMuUKOM JJist 30epiraHas

2. Ilpunanm ta
OpwIIagas

2.1. Tlpu3ma 3 HaxuIIOM
Jns meMoHcTpanii yMOBY piBHOBAry (CTiHKOCTI)
TiJ1a, IKE CITMPAETHCS Ha TOPU3OHTANBHY IUIOIIUHY

2.2. Habip fnst BUBYEHHS pyXy Tl IO KOy

KomnektHicTs Habopy BHU3HAYAETHCS
NelaroriyHuM  MpaIiBHAUKOM  Ta  IIOBHHHA
3abe3nevyBaTH BAKOHAHHA €KCIIEPHMEHTIB
BIIIOBIHO 0O HABYAJBHOI MPOTrpaMH Ta MiCTUTH
METOIWYHI MaTepiai 10 BUKOPUCTaHHIO B
OCBITHROMY Hpotieci. 3 sSIUKOM s 30epiraHss

2.3. TpubomeTp neMOHCTpaliifHuH
Jist IeMOHCTpallil 3aKOHIB TePTS i pIBHOBAru Tijl
Ha IOXWJIiH MJIOMUHI

2.4. Hicroner 6anicTu4HUH
JUis mpoBeieHHs AEMOHCTPAIMHIX TOCTiiB 1
NabopaTopHuX PoOIT MHijl Yac BUBYEHHS MEXaHIKK

2.5. JleMoHcTpauiiiAuit npunaj 3 iHepuii

KoMImekTHiCTE IpHiagy BU3HAYAETHCSA
NeJaroriyHuM  IpaliBHUKOM  Ta  IOBUHHA
3abe3mneuyBaTH BUKOHAHHS eKCIIEpUMEHTIB
BIJNIOBIAHO IO HABYAILHOI MpOrpaMé Ta MICTHTH
METOJIWYHI MaTepiaid [0 BHUKOPUCTAHHIO B
OCBITHBOMY poueci

2.6. Tpy6xa HeroTona
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Jlns neMoHCTpamii HagiHHA pPI3HHX Til Yy
BaKyyMi

2.7. Hocynuaa As 3BaKyBaHHS NOBITPS

JI7s BU3HA4YEHHS I'YCTUHM ra3iB / MOBITpA. Y pasi
KOHCTpYKIiiHO HeOoOXIZHOCTI MOBHHHO OyTH
TIPUCTOCYBAHHS HJIA 3aXUCTy BLX YJNaMKiB Yy
BUIIAIKy MOXKJIMBOI pyiHallii MOCYIWHH B MPOLECi
BilkauyBaHHs MOBITPS

2.8. bapomeTp-anepoin

2.9. MaHoMeTp piIuHHIN JeMOHCTpaliiHIHA
3 o (MPOBAHOIO MKAJIOH)

2.10. Tpunan anst neMoHcTpalii THCKY B PiMHI
MicTHTh JaTYUK THCKY

2.11. Criony4eHi nocyiuH#
Ha6ip mnposopux Tpybok (mocymuH) pizHOL
dopmu 3 3aranbHEOIO MiACTABKOKO (KOIEKTOPOM)

2.12. Kyus [Tackans

2.13. Ipec rigpaBiigyauit
{loBuHeH M™aTW 3amoODKHMM KJjamaH Ta
MaNOMETP, a TAKOX CITYCKHI KJIallaHu

2.14. Huninap BHUMIipIOBAJIbHUM 3
IIPHCTOCYBaHHAMH (Biepue Apximena)
KommextHicTs Habopy BH3HAYAETHCS

NEeNaroriYyHAM  TNpamiBHUKOM Ta  IOBHHHA
3abesmeuyBaTy BUKOHAHHSA EKCIIEPUMEHTIB
BiIOBIHO [0 HABYANBHOI MPOrpaMM Ta MICTHUTH
METONUYHI MaTepiald 10 BHKOPHUCTAHHIO B
OCBITHPOMY Mporieci. 3 AIMUKOM JJjisl 30epiranas

2.15. KoMmiaekT Jyuis AEMOHCTpAllil CTOSYHUX
XBRJIb

KoMrtekTHicTh BH3HA4a€ThCH MEAArOriYHEM
IpamiBHUKOM Ta  IOBHHHA  3a0e3nmedyBaTd
BHKOHAaHHS  €KCIEPUMEHTIB  BIAMOBIAHO [0
HaBYaJIbHOI MpPOTpaMH Ta MICTHTH METOIUYHI
MaTepiaii II0 BHKOPHCTaHHIO B OCBITHHOMY
npomeci

2.16. XBuipoBa BaHHA

KoMIutekTyeThcst  MexXaHiuHMM  30YIZHHKOM
XBHJIb Ha TOBEPXHI pIOIWHH Ta JOAATKOBUM
OPACTOCYBAaHHSM JUIS CTBOPEHHS Iepelukon It
[XBI/IJIL. JlHo BaHHM Mae OyTH MNpO30OpUM JJA
| MOXIMBOCTI TiIHEOBOI TPOEKIi T2 3 HiCBITIEHHAM
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2.17. KamepTOHM Ha PE30HYIOUMX SIIMKAX 1
MooTO4OK Ta 2 KaMEepPTOHH 3 PE30HYIOUHMH
ANTAKAMHE
.18. JloBra MeTajieBa npy>KuHa - CIiHKI 1
Y  HemepopMOBaHOMY BHIJIAAI  MpPYXUHA
36iraeThCcs A0 PO3MIpY, 110 BU3HAYEHHUH TOBITHHOIO
yCiX CKIIaIeHHUX Pa30oM BHTKIB
3. OOnagnHasHs A% 3.1. Ha6Gip naGoparopuuit i BHBYeHHsA | 2-15*
JTabopaTopHuX MEXaHIKH
pobit KoMmneKkTHiCTh Habopy BU3HAYAETHCA
NEeNaroriYHUM  NpaliBHUKOM  Ta  IIOBHHHA
3abe3nedyBaTi BUKOHAHHSA eKCIIEPUMEHTIB
BIATIOBLAHO 10 HABYAJBHOI IPOTrpaMHU Ta MiCTHUTH
METOAWYHI Marepiali 10 BHKOPDHCTAHHIO B
OCBITHBOMY Iipolieci. 3 AIMKOM JJIs 30epiraHas
3.2. Habip npyxwusa 2-15%
Piznoi xopcTkocti. KojkHa npyKuHa ocHaileHa
KOJIbOPOBUM IOKKYHAKOM, HI0 MAa€ MOXXIUBICTh
HepeMilyBaTUCh 10 Tradyky JAJs YCTaHOBKH Ta
dikcaiii HyJIbOBOTO IOJIOKEHHS
3.3. Habip tin piBHOi Macu 2-15%
Tima piBHOI MacH 3 pi3HHX MaTepiamis,
obJsiaiHaHi rayxoM abo 1HIIMM KPIILIEHHIM
3.4. Habip Tint piBHOTO 00’ €My 2-15%*
Tina piBHOro o06’eMy 3 pi3HMX MaTepiaiB,
| BUCOTOIO HE MeHIIIe Hik 20 MM
IV. Moaexyasipaa ¢iznka Ta TepMOAHHAMIKA
1. lemoHCTpaniiiae 1.1. Mogeni
obsagHanHg Mopeni MonexyJ pi3HUX PEYOBUH -
Mogens ABAUryHa BHYTPIIIHBOrO 3rOPaHHS 1
1.2. Ilpunagy Ta npucTOCYBaHHS
A) Kyns 3 KUtbLieM it JeMOHCTpaIlii TENI0BOTO 1
PO3IIHPEHHS TBEPIOro Tijia
b) Habip kaminspie 1
Jlns neMoHCTpalii KalJITpHUX SBUIL y TpyOKax
pi3HOTro niaMerpa
B) L{uninapu cBuHLIEBI 31 CTpyroM 1
Jis  nmemoHcTpamii  npAMOi  MOJIEKYJSIPHOL
B3a€MO/i1 aTOMIB CBHHLIO
Iy Tlpumang 1ns jAeMOHCTpamii  JiHIHHOTO 1

PO3IIUPEHHS Till

Habip cTep>xHIB pi3HAX METaNIB, OTHAKOBUX 3a
po3MIpaMHy. KommnexTHicTb npuiany
BH3HAYAETHCSA TIEJAarorivyiuM INpaliBHUKOM Ta
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ITOBUHHA 3abe3nedyBaTh BHKOHAHHS
eKCIIEpHMEHTIB  BIANOBiAHO O  HaBYalbHOL
IpOrpaMd Ta MICTHUTH METOAMYHI MaTrepiayid Io
BHKOPUCTAHHIO B OCBITHOMY IIpOIIECi

I) Ilpunag s JeMOHCTpalii MOBEPXHEBOIO
HaATATY

KoMIIeKTHICTh npuiany BH3HAYAETHCS
TelaroriyauM  TNpaIiBHAKOM Ta  IIOBHHHA
3abe3nevyBaTH BUKOHaHHSA €KCIIEpIMEHTIB
BIJIITOBIZHO 10 HABYANBHOI NpOTrpamMy Ta MiCTHTH
METOOWYHI MaTepiad 10 BHUKOPHCTaHHIO B
OCBITHROMY IIponeci

1.3. ITpunanu BUMIiprOBaIbH1
A) I'irpomMeTp ICHXpOMETPUIHUIHA

B) Mereocranuis uudposa
3 npaTuMKamu, 10 BUMIPIOIOTH TeMIIepatypy,
aTMocgepHuli TUCK, BITHOCHY BOJIOTICTh TOLIO

B) Temnonpuiimau

s neMoHcTparii Temsonepenayi IUITXOM
BUIIPOMIHIOBAaHHS 1 TOpIBHAHHA NOIIMHAHHSA
eHeprii CBITIOK i TEMHOIO IIOBEPXHSIMH

I') TepMoMeTp IEMOHCTpAIliiHIH €TEKTPOHHUH
3 nudpamu, po3Mip AKHX T03BOJILE PO3PIZHATU
MOKA3HUKH 3 BICTaHI He MEHIIE HIX 5 M

2. Habopwu

2.1. Ha6ip naGopaTopHudi [Jis BUBYEHHSA
MOJIEKYJIIPHOT (pi3UKH Ta TEPMOAMHAMIKH

Habip opi€eHTOBHO CKIaa€ThCA 31 CHEMiaNbHOIO
obianHaHHsA,  JlabopaTopHOro  TOCYHy  Ta
BUMIPIOBAIPHUX  npuiafiB.  KoMIUeKTHICTh
Habopy BU3HAYAETHCA MEHArOTiYHAM MPAI[iBHUKOM
Ta  TOBHHHA  3abe3medyBaTi  BHUKOHAHHS
€KCIIEpAMEHTIB  BiQIOBIZIHO [JO  HAaBYAJIBHOL
OporpaM Ta MICTHTH METONWYHI MaTepiali 1o
BUKOPHCTAHHIO B OCBITHBOMY IIpoOLECi. 3 SIIMKOM
JUtst 30epiranas

2-15*

2.2. Habip nmemoHCTpaumidHW{ IJii BHUBYEHHS
aTMoc(epHOTO THCKY

KomrutekTHicTh Habopy BHU3HAYAETHCS
IeJarorivHuM  IpamiBHUKOM  Ta  IIOBHHHA
3abe3nevyBaTh BHKOHAHHS eKCIIEPUMEHTIB
BIITIOBIAHO 10 HABYAJIBHOI MPOTpaMHU Ta MiCTUTH
METOAMYHI MaTepiaii 10 BHKOPHCTAaHHIO B
OCBITHBOMY npoueci. 3 sImuKoM s 306epiranss
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2.3. Habip s JOCHiIKeHHS TOBEPXHEBOrO 1
HAaTAry piIUHU
KoMnnexTHicTh Habopy BH3HAYAETHCA
HefaroriyHuM  TNpaIiBHUKOM T4  ITOBHHHA
3abe3neuyBaTH BHKOHaHHSA €KCIIEpUMEHTIB
BIAMOBITHO 0 HAaBYAJIBHO! NMPOrpaMd Ta MiCTHTH
METOJWYHI MaTepiayii 10 BHKOPHUCTAHHIO B
OCBITHBOMY IIpouieci. 3 AIMMUKOM Jijisl 30epiranHs
V. EflekTprKa Ta MATHETHIM
1. JlemoHcTpariline I.1. BHCOKOBOJBTHI MeEXaHI4HI JXKepesa 1
oOnagHaHHS (memoHcTpAaIliiiHi)
A) enextpodopHa MamMHAa - TreHepaTop
Bimmypcra
Bei  wactuHm  enekTpodopHOi  MAamIdHHU
! 3MOHTOBaHi Ha MIiHUX €IeKTPOi30JIbOBaHIX
' CTiliKaX, sKI pa3oM 3 JieHIEeHChKUMH OaHKaMu
3aKpineHi Ha 3arajibHii MIiIHi#
€JIEKTPO130JIbOBaHi# MiICTaBi;
Ta/abo
b) enexkTpocTaTMYHHM TeHepaTop Ban e
I'paaca HaByaIbHAN
1.2. Enextpockonu 2
1.3. EnexTpoMeTp 3 IpUCTOCYBaHHAM 1
1.4. CynTany eneKTpoCcTaTH4Hi 2
1.5. MasATHUKY €NeKTPOCTaTHYHI 2
1.6. KoMIIeKT DaTdyoK 18 TpHOOeNeKTpu3alii 1
3 MaTepiajlaMy 11 HAaTUPaHHS
1.7. lllTaT¥B e1eKTPOCTATUYHUN 2
OpieHTOBHUH CKIaL:
CTpHXEHB 3 130JIF0I0YOr0 MaTepialy;
€IeMEHTH [ KpIMJeHHS €IeKTPOCTAaTHYHHUX
CYNTaHiB Ta eJIeKTPOCTATUIHHUX MASTHHUKIB.
Mae BaXKy OCHOBY abo Taky, mIo 3arobirae
HepeKuIaHHIo
1.8. Konpencarop po36ipHut 1
1.9. Hab6ip nemoHcTpaniiHuii s BUBYCHHS 1
SJICKTPUKH EIEKTPOAHMHAMIKY
KommiekTHICTD Habopy BH3HAYAETHCS
| HeNaroriyHuM  NpalliBHUKOM Ta  IIOBHHHA
; 3abe3negyBaTH BUKOHaHHS €KCIIEpUMEHTIB
BIJIIOBITHO O HaBYANBHOI MPOrpaMu Ta MICTUTH
METOAMYHI MaTepiali [0 BHKOPHUCTAaHHIO B
OCBITHBOMY Ipotieci. 3 SIuUKoM A 30epiraHHs
1.10. MammHa enekTpu4Ha (ABUTYH-TeHEpaTop) 1
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IToBurra BHPOOIATH IOCTIHHY Ta 3MiHHY
Hanpyry. CtaTtop i paMKy 3a0apBlIeHO B KOJIbOPH
nocrifiHoro MarHiTa. IToBHHHa MaTd MeTONM4HI
MaTepiald 110 BUKOPHCTAHHIO B OCBITHBOMY
nponeci

| 1.11. Kotymka apocensra

Kotymka Ha kapkaci, mofilieHa Ha HepiBHI
yactuHd. KiHll O0OMOTOK KOXHOI YacCTHHH
BHRe/IEHO Ha KJIEMHU

1.12. Marnit U-nioxiOauii neMoHCcTpaifHmi
3 nBokoipHEM (apOyBaHHIM

1.13. MarsuiTa mtaboBi AeMOHCTpaIiiHI
3 nBOKOJipHKM (apOyBaHHIM

. 1.14. Enextpomarrit U-moaibuuit po36bipHuit

Mo xiHIiB Mar”HiTy NpHEIHAHI ABI OXHAKOBI
KOTYIIKY, HAMOTaHi Ha KapKacH, i3 3aTHCKadYaMy
Ans i1’ €THAHHS JKepera KWBJICHHS
IEMOHCTpalliltHOrO. Korymxun 3’€HaH1
oCHiKoBHO. JI0 eNeKTpOMarHiTy JOOaEeThes SAKip 3
ravKoM JIs HigBIOTyBaHHS BaHTAXIB

1.15. Tpunax nis neMorcTpanii npasuia Jlenna

1.16. Ipunan JUTSE BUBYEHHS ABHIIA
€JIEKTPOMArHiTHOI 1HIYKIi1

MoxnuBiCTh mi'€qHAHHSA DKEpeia XHBICHHS
a0 BUMipIOBAJILHOTO IIPHIIAY

1.17. Kommiekt 3 eJIEKTPOi3Y
JAEMOHCTpaiHIH

OpieaToBHO CKNAmA€Thcss 3  [AieJIEKTPUUHOL
HOCYAMHH 3 KPHIIKOIO 3 3aTHCKayaMM Ta Pi3HHX
EIIEKTPO/IIB

1.18. Tpaucdopmarop yHiBepcaATbHUI
3 KOMILJIEKTOM [IPUCTOCYBAHb

1.19. Hab6ip mis meMoHCTpamii 3aJeXHOCTI
ONOpy TMpOBIZHHUKA Bi #HOro TIEeOMETPUYHHUX
napaMeTpiB
3 peoxopaoM IEMOHCTpPAI[iHHIM

1.20. Ha6ip npoBigH#KiB B i30JA1ii

RaraToxuapHa Mifis iepepi3oM He MeHIne | MM?,
3arajibHa TOBIMHA HE MEHImeEe 3 MM, pi3HOi
JOBXHHHE BiJ 25 cM. MOXIHMBICTh IPHETHAHHS 1O
KJIEM INTENCeNbHUX IPOBIAHUKIB

1.21. Tlpunax A BUBYEHHS 3aJIEKHOCT OTIOPY
MeTaJTy BiJ TEMOepaTypH
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2. Obnauannasg qns
nabopaTopHIX
pobit

2.1. Habip saboparopHuii 11 BHBYEHHS
€NEeKTPUKH

KommiekTHiCTh Habopy BU3HAYAETHCS
MeJaroriYyHUM  MpaliBHUKOM Ta  [OBHHHA
3abe3neqyBaTh BUKOHAHHS eKCTIEPUMEHTIB
BiMOBIAHO A0 HABYAJIBHOI MPOrpaMy Ta MICTUTH
METOOWYHI MaTepiaid MO0 BHUKOPUCTAHHIO B
OCBITHBOMY IIpolieci. 3 SUIMKOM s 30epiraHHs

2-15%*

2.2.Habip nmaboparopHuit nans  BUBYEHHI
MarHeTH3MYy

KommnekTHicTh Habopy BU3HAYAETHCA
MefaroriyauM  MNpalliBHUKOM  Ta  NOBHHHA
3abe3neayBaTd BUKOHAHHS €KCIIEpUMEHTIB
BIITIOBIHO JIO HABYAJIBHOI MPOTrpaMHu Ta MiCTUTH
METOJMYHI MarTepiad I10 BWKOPHCTAHHIO B
OCBITHROMY Ipomneci. 3 sunuKoM 1yisg 30epiranas

2-15%

2.3.Habip nmaboparopHmii [Aj9 BHBYEHHSA
eIIEKTPOMAarHeTU3MY

KoMImnexTHiCTh Habopy BU3HAYAETHCA
IeJaroriyAi¥M  [paliBHUKOM Ta  IOBUHHA
3abe3nmeuyBaTH  BHKOHAHHA  €KCIIEPUMEHTIB
BIIIOBIAHO JI0 HABYAIBHOI IPOTpaMHU Ta MICTUTH
METO/JMYHI MaTepiaid [0 BUKOPUCTAHHIO B
OCBITHBOMY mponeci. 3 SiuKoM [uist 30epiraHas

2-15%*

2.4. Enextpomarsit U-moniOHuit tabopaTopHui

Jlo KiHIiB MAarHiTy Hpue€JHaHi IBi OJHAKOBi
KOTYHIKH, HAMOTaHI Ha KapKacH, i3 3aTHCKa4aMu
ISt mix’ e fHAHHS IKepena JKUBJICHHS
JleMOHCTpaniitHoro. Kotymku 3’eqHaHl
NOCH1KOBHO. [I0 eIeKTPOMAarHiTy JOJaEeThCs SKip 3
TayKOM IS TiABIIIYBAHHS BAHTAXKIB

2-15%

2.5. Kotymka-motok
HpoTsiHUl KOHTYD, HAMOTAaHUH Ha KapKac

2-15*

2.6. KoMmiext MargiTiB mtaboBUx
3 nBokoJipHUM (hapOyBaHHIM

2-15%*

2.7. U-noniOHuit Maruir
3 nBokoJipHUM GapOyBaHHAM

2-15%

2.8. Peocratu naboparopHi Ha Kapkaci
JoBxuHow He meHme 10 cM, MalOTh KJIEMHU 3
PI3HHM ONOPOM

2.9. Habip npoBiTHUKIB B 130JIsLIi1
BaraToxunpHa MiJib Iepepi3oM He MeHIe 1 MM,
3arajbHa TOBIIMHA He MeHiie 3 MM. JIOBXKHHOIO BiJ
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25 cM. MOXIHBICTD NOpUEOHAHHA OO  KJIEM
IITENCENbHUX IPOBITHUKIB

VI. Onruka ra aromua disuka

1. Hemoncrpaniiine 1.1. Habip a4 BUBYEHHA reOMETPHYIHOI ONITHKH
obnanHanHs KoMIekTHiCTh Habopy BH3HAYAETHCS
MeNaroriyHMM  HpallBHAKOM  Ta  IIOBHHHA
3a0e3meqyBaTu BUKOHAHHS eKCIIEpPUMEHTIB
BiANIOBIHO A0 HABYAJbHOI MPOrpaMd Ta MICTUTH
METOOUYHI MaTepial¥ 10 BHKODHCTaHHIO B
OCBITHBOMY Mpoleci. 3 SuKoM Jis 36epirans

1.2. Mozgens oka

Po30ipHa KOIiA OKa JHONMHM, 30inbIIeHa.
PosMmipy Mojeni OBHHHI HO3BOJISTH PO3PI3HATH ii
€JIEMEHTH 3 BiJICTaHi HE MeHIIE 5 M

1.3. Habip 3 onTHKE JeMOHCTpallifHmi

KoMIiekTHICTh HaGopy BU3HAYa€ThCA
IeNaroriyHuM  TPaliBHHKOM Ta  HOBHHHA
3a0e3MevyBaTH BUKOHAHHS €KCIIepUMEHTIB
5 BiIIIOBIAHO 1O HAaBYAIBHOI IIPOrpaMH Ta MICTHUTH
METOOWYHI MaTepiald [0 BHKOPHCTAHHIO B
OCBITHBOMY Hponeci. 3 AIuKoM 1 36epiranss

1.4. Habip ninst BUBYEHHS XBUIILOBOI ONTHKA

KoMIieKkTHiCTh Habopy BH3HAYAETHCS
TEeNaroriyHuM  TPAliBEMKOM Ta  IOBHHHA
3abe3nevyBaTu BUKOHAHHSA EKCIIEpUMEHTIB
BiIMOBIJHO G HABYAILHOI MPOrpaMM Ta MICTHTH
METOAMYHI MaTepiald [0 BHKOPUCTAaHHIO B
OCBiTHBOMY IpolLeci. 3 AMUKOM JIst 36epiraHHs

1.5. Cmektpockonl 3 HabOpOM CIEKTPaIbHUX
namn

Jnst Bi3yalbHOrO CIOCTEpeXEHHs JiHIMYaTHX
CLIEKTPiB,  BHUMIPIOBAHHS  JOBXMH  XBHIb
BUIIPOMIHIOBaHHA rasis. Hampyra KuBJeHHS
~220B,50I'n

1.6. lozumeTtp

OCHOBHI TEXHIYHI XapaKTEPHUCTUKH: Iialta3oH
NOTY’)KHOCTI ~ €KCHO3HuiiHoi  gmosm  y- 1
B-BunpoMinroBaHHs, MKP/r, — ne Byxue Hix 0,0-
999; enepris y- i B-BHIPOMIHIOBAaHHS HE MEHIUE,
Hix 0,1-1,25 MeB

2. Obnaguannga nis 2.1. Habip nabopaTopumii jj1 BUKOHAHHS
1ab0paTopHUX 1abopaTOPHUX POOIT 3 FEOMETPUYHOI ONTHKH

pobit KOMIIeKTHICTD Habopy BU3HAYAETHCA
NEeJaroriyHMM  NpaliBHWUKOM T4  TOBHHHA

2-15%
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3abe3nedyBaTu BHUKOHAaHHS €KCIIEpPUMEHTIB
BLAMIOBLIHO [0 HABYalbHOI MpOrpaMé Ta MICTUTH
METOIUYHI MaTepiald 1[0 BHKOPHCTAHHIO B
OCBITHBOMY IIpolieci. 3 AMMUKOM Ajisd 36epiraHas

2.2.Habip maboparopuuii s BHKOHAHHS
1abopaToOpHUAX POOIT 3 XBHIBOBOI ONITHKHA

KoMmnnekTHicTh Habopy BHU3HAYAETHCS
IefaroriyiuM  TNpaIiBHAKOM Ta  IIOBHHHA
3abe3nedyBaTd  BUKOHaHHSA eKCTIepHMEHTIB
BINTIOBiZIHO 10 HaBYANbHOI MPOTpaMM Ta MICTHTH
METOAMYHI MaTepiali M0 BHKOPUCTAHHIO B
OCBITHBOMY IIpolieci. 3 AMMKOM AJis 30epiraHHs

2-15%

VII. Acrponomist

1. leMoncTpaiiiine
o0nanHaHHEA

Tlpunagu, mogeni

A) Tenypiit

PyxomMa Mozenb, MO AEMOHCTPYE PyX 3eMii
HaBkono CoHng Ta pyx Micsans HaBKOJIO 3eMIi.
Mae oumdpopanuii niMG posmiimeHHS 3eMili 3a
MICSLISIMH POKY 3 HaITUCaMH YKPaiHCHKOK MOBOIO

b) Mogens COHAYHOI CHCTEMH

B) OnTuunuii Teseckon

Aneprypa Teneckoma He MeHme 150 mm.
KinpkicTs okymnsapis He Mermie 2. @oKycHa Bifaaib
He MeHIIe 800 MM

I') Pyxoma kapTa 30psiHOT0 Heba

VIII. lopaTkoBe obaagnaHus

1. O0nannanus
3arajibHOrO
HpU3HAYECHHS

ITpunanu

A) Hudposuit Mikpockomn

3 MO’KJIUBICTIO ¢otorpadysatu Ta
ekcnopTyBatu  pesynbraté  Ha [IK  gma
BHKOPHCTAHHS B IHIIUX KOMII'FOTEpPHUX IporpaMax

b) MarniTH#it nepeMinryBay 3 migirpiBoM

Jlns mepemiiyBaHHS PiliMH y CKJISHUX KoJbax
3a JOIOMOT0I0 00epTOoBOro sAKops. PerynboBaHa
HIBUJIKICTh 0OepTaHHS SKOpS

B) Kommnexr  enektposzalesmedeHHs — AJA
nabopaTopii

Jng monmavi Hampyrm 10 poOoOYHMX MICIb
3m00yBadiB OCBITH, IIO 3abe3meuye Oe3neYHICTH
BUKOHaHHS HUMH poOiT. TexHi4HI XapaKTepUCTHKH
MOBUHHI BIJNOBiAaTM YHUHHAM HOpPMaM Ta
CTaHAapTaM.
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Opi€HTOBHUH CKIIaJ KOMILJIEKTY:

HaBYAJIbHUHI IUAT XKUBJICHHS,

TiHiA JKUBIESHHS IMIUTA Bil MEpexi;

JHIS KHBJIEHHSA poO0YOro Micld HeAAroriYyvoro

IpalliBHAKA TOLIO

11. 3acobu HaBuaHHs i 0OMagHaHHA U1 KabiHeTy XiMil ITOBHHHI BiAMOBiAaTH
BUMOraM, HaBeIeHUM V Tabmami 7:

Tabmuns 7
Ha3ga 3acofy / Bumorn Ta ckiagosi Kinbkicrb
00J1aiHAHHSA
I. lludpose BuMipIOBaIbLHE 0012 AHAHHSA
I. Ifndpose LiudpoBuit BUMIpIOBAIEHUI KOMIT IOTEPHHUI 1
BUMIPIOBAIBHE KOMIIIEKC it KabiHeTy ximii
obnagHaHH Lindposuii BUMIPIOBATBHHE KOMI IOTEPHUI

KOMITJIEKC Ma€e MOXIHMBICTH Oe3mpoToBoi Ta/abo
IpoToBOI Iepenadvi nanux (y romy uucii USB) xo
1K Ta/abo 1o XMapHOI'0 CepBiCy, Ma€ MOXKIIBICTh
BUBOJY JaHUX HA €KpaH INpHUCTpolo Ta/abo Ha
ekpan IIK. Moxe 3abesnedyBard aBTOHOMHUHN
pexxuM poGOTH.

Komnueke cynpoBOmXyeTbess IHCTPYKLIED 3
eKCIUTyaTalii, METOJWYHWMH MaTepiajlaMu Ta
IpOrpaMHUM 320€31E€4YEHHSM.

KinekicHu#i Ta sKicHm#i ckiaang nudposoro
BUMIPIOBAJILHOTO KOMII'FOTEPHOTO KOMILIEKCY, B
T.4. Habip [gaT4uKiB, A kabGiHeTy XiMii
BH3HAYAETHCSA MeNaroriuaiM MpaliBHUKOM.

Halip npoTiB y KiIbKOCTI, JIOCTaTHiM s
i JKIIOYSHHS TaTYMKIB (332 HOTpeboro)

MeToauuHi MaTepianu:

METOOWYHI  MaTepiajd 3  NPOBEAEHHs
eKCIIEpUMEHTIB Ta JIabopaTOpHHX poOiT Ha
HaBYAJIbHHX 3aHATTAX, a TaKOX MPOEKTHOL
JisUTGHOCTI 3100yBadiB OCBITH 3 BUKOPHCTaHHIM
nupoBoro obnagHAHHS.

XapaKTepuCTHKH IPOrpaMHOro 3abe3NedeHHs
1H(GpOBOTG  BHUMIPIOBAILHOIO KOMIITOTEPHOTO
KOMITJIEKCY:

MOXIMBICT, 300py J[daHMX OJHOYAcCHO 3
LEKIIbKOX JaTYUKIB,;

EKCIOPT JaHMX B perakTop Tabjauub Ta iHIII
MIpOTpaMu;
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HAABHICTH BepCii mporpamMHoro 3abesneyeHHs
OC, cymicaux 3 [IK, 3 sxkum Oyne
BUKOPHCTOBYBAaTHC;

nporpaMHe 3a0e3ned4eHHs NOBUHHE MaTy
iHTEpEic YKPaiHCHKOI0 MOBOIO

Jardux temnepatrypu

JlaTuuk TeMneparypu (TepMonapa)

Hataux pH

JlaT4uK OCBITIIEHOCTI

HaTYuK TUCKY

| JlaTuuK npOBiHOCTI

Jatank xosopuMeTpii

JaTUuK-TIYAIbHEK Kpaneyib

JlaTumk BYTIeKucIoro razy

JaTauk yapTpadioseToOBOro BUMPOMiHIOBAHHS

o

Jatuuk ~ TemMmeparypH — HaBKOJMIIHBOTO
CepeIOBUINA

JlaT4uMK KUCHIO

1. lTpuaagm 3araJibHOTO NPU3HAYEHHS

I. Ilpunamn 5

IEeMOHCTpaIiiiai ;

1.1. BogoHarpiBau
Jlns HarpiBaHHA 06’ eMy BOJM He MeHIne | 1

1.2. IInnTKa enekTpr4YHA

ITnutka sBlise coOOKO0  elleKTpOHarpinad.
OcHOBHI TexHiIYHiI XapaKTEpHCTHKH: Hampyra
xuBnenHs 220 B, 50 I'u, moTyxHicTh He MeHITIE
Hik 0,5 kBT, HarpiBaibHWM eleMeHT Mae OYyTH
3axXWNICHO (3aKpUTHI HarpiBaJIbHUM €JIEMEHT)

1.3. llenTpudyra
st posnineHHs HEOZHOPIAHUX cyMimei. 3
MOXUIMBICTIO PeryJIIOBaHHs MIBUAKOCTI

1.4. domxka cymunbHa
Jlnst cyminasg 1ab0opaToPHOTO HOCYLY

1.5. Expan poHOBuUH

JUIs po3mi3HaBaHHS KOIBOPY pPEeYoBHH. Mae
aMmiEaud Qou (6inuil / 4opHwMIii), migCTaBKy abo
HiXKHA

1.6. JIOTOK AJif peaKTHBIB

Jlnst 3anmobiraHHs MOTPAIUISHHIO PEaKTHBIB HA
poboue wMicnme 3700yBada OCBITH IMiA 4ac
SKCIIEpUMEHTATBHUX JOCHiAiB. 3 HEKpUXKOTo
MaTepiay

2-15%
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1.7. Cronux migiiMansHui

Jlns piBHOMIpHOTO TifiioMy oOJiagHaHHA Ha
BUCOTY A0 15 cM. Po3mip nnatdpopmu He MEHIIE
15x15cm

1.8. TatuBu ans npobipok

Marote He Menue 10 rgi3g maid KOXHOTO
IiameTpy ImpoOipok. 3 BaXXKOH OCHOBOIO abo
TaKoI0, MO 3armodirae NepeKu1aHHIO

2-15%

1.9. IlTtatuBu nabopaTopHi

A) IllTatuB nabopatopHuii BeIUKUHA

OpieHTOBHUY CKIIAL!

CTPWKEHBb BUCOTOIO He MeHIe 40 cMm;

My®hTH st KpiIUICHHS;

3aTHCKaYl;

KBS Pi3HOTO AlaMeTPy TOILO.

Mae Baxxky OCHOBY abo Taky, io 3amodirae
IIEPEKV TAHHIO

b) Hliratusu n1abopaTopHi MaJi

OpienToBHUN CKIaL;

CTPUIKEHE BUCOTOIO He MeHIle 20 cM;

My(TH;

3aTHCKaui;

K1JIbI[€ TOILLO.

Mae BaxxKky OoCHOBY ab¢ Taky, 1o 3amnobirae
HIEPEKUAAHHIO

2-15%

1.10. Tpumagi s npobipok mix  4ac
HarpiBaHHA

2-15%

1.11. I'py1ui fas mineTox
Pi3nux 06'emis

15-30

1.12. TTpo6xu rymosi
Pi3Hux miameTpis

70

1.13. Tpy6ku
I'HyuKi, pi3HUX JiaMeTpiB

7-10

1.14. TlocyavHH AJIA TIPOMMBAHHS XiMi9HOTO

HOCy Iy
3 HEKPUXKOI'0 MaTepiany

2-15*%

1.15. Hopxuku m1s ko16 Ta mpoGipok
Pizanx pmiaMerpiB BiONOBIAHO IO IiaMeTpiB
71a60paTOPHOTO NOCYAY

3-5

1.16. Ilinuern
Marepian — HepxkaBitoya cTaib. MaroTs Ipsami
KIHIT

2-15*%

1.17. Jloxxwu I CAIFOBaHHS PEYOBUH

2-15%
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Jins mpoBemeHHS JOCTIAIB, MHOB’S3aHUX 13
HarpiBaHHAM 1  CHAMIOBaHHIM  PEYOBHH.
BurotoBiieHa 3 MeTary, 3 IOJOBXEHOIO PYUYKOIO
JUIs 3a1001ranHs ommikaM

1.18. lnareni:

A) mmnaresii MOpUEJHOBI Pi3HOI JOBXKUHH 6
b) mmarerni i3 Hep)kaBirO4oi CTall 2-15*
1.19. I{umomi ajis TATITB 2-15%*
Jlns  3aXOIUIeHHs  THIJIB Ta  iHIIOTO
| naGoparopHoro mocymy. Meranesi, 3 JOBrEMH
i pYYKaM# ¥ 3IrHYTHMH KiHOAMHA. JIOBXKHUHOIO HE
| Menmie 15 cm
1.20. Oxynsapu 3axucHi 5-30*
Iins 3axWcty O4el mim Yac TPOBEIEHHS
TabopaTopHUX OOCIHiAIB (BIOMOBIAHO 0 YHHHUX
CTaHJIapTiB Ta BHAMOT CaHITapHOIO
3aKOHOJIABCTBA)
1.21. PykaBHUYKY r'yMOBi KHCJIOTOCTIMKI 2 napu
PykaBuuku 1ymki, crifiki Ao [ii KHCIOT.
BUKOPHCTOBYIOTHCS IIEIarCriYHUM MpaliBHIKOM
Ta/a00 JTaOOPAHTOM
1.22. Habip eTHKETOK-CaMOKJIEHOK 1
s MapkyBaHHS  TOCYZy, B  SAKOMY
30epiraroThCs peakTUBH. JINCTH HA CAaMOKIIEIOUiit
OCHOBI 3 HaAPyKOBaHUMH YMOBHHMU
TI03HAYEHHIMHM XiMi9HHAX PEYOBUH Ta CIOJYK, IO
BUKOPUCTOBYIOTHCS B KabiHeTi XiMil
2. Ilocya 3aranbHOTO 2.1. IIpobipxu ximiuHi 300-1000
HPUIHAYEHHS He Menme Hikx mo 100 mTyxk He MeHIIe
3-X pi3HUX BUIIB
2.2. Tlaymgky CKIIAHI 10-50*
| Jlns  3mimyBaHHS ~— pigmHW  mix  9ac
NPUTOTYBaHHS pO3uMHiB. J[OBXXWHA HEe MEHIIE
14 cMm
2.3. CknsHi TpyOKH 30
Jinis BimBemeHHs rasy i 9ac HesKHX XiMIYHUX
peaxuiif. TpyOku mpsmi ta 3irayTi nig Kytom 90°
pi3HUX miaMeTpiB
2.4. IlpenMeTHI CKelbIs 100

JUis  TpoBeeHHS  KpamenbHWX  peaxilii,
BHANAPIOBAHHS MHEKiIbKOX KpaIlUIMH pPEYOBHHH.
{IpsmokyTHOI hopmu
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2.5. Ilinetkn
Jlns BinOWpaHHS HEBENHKHX 00 €MiB PIOKHX
PEYOBHH IIiJ] 4aC HOCTiMIB

100

2.6. ByTeni ans po34nHiB peaKTUBIB

Jins  30epiraHHsS  PO3YMHIB  PEAKTHBIB,
BHKODHCTaHHS M Yac NPakTHYHHX poO6iT Ta
nabopaTopHUX [OOCHiAiB, pi3HUX 06'eMiB, 3
By3bkMM a00 IIMPOKHM ropJlOM Ta CKISHHMH
KOpKaMu

20-50*

2.7. CxusHKU

Jins 30epiraHHs 3amacy TOTOBUX PO3YMHIB
PEaKTHBIB Ta MWIBUIKOTO iX JO3yBAHHS:

A) CKJISTHKH 3 J03aTOPOM

Jlnst 30epiraHHs pO3YUHiB. 3 TYMOBUM KOPKOM,
IBOMa CKISHMMH TpyOKaMH, OHAa 3 SIKUX Mae
JicTaBaTH A0 [iHA CKIISTHKH, Ta KUCIOTOCTIMKHMH
THYYKHMH TPYOKaMH, 3aTHCKA4YeM, IpyLIero

10

b) CKIAHKE 3 HAarBHHYYBAaHHM TOPJIOM i
KPUIIKOIO
Piznnx 06’eMiB

100-200

2.8. Kpanensauns Llycrepa
JIis ogHOpa30BOro 103yBaHHS iHAUKATOPIB Ta
IHIIMX PO3YMHIB, 3 HOCHKOM

50

2.9. Konbu:

konbu kowniuHi Epnenmeliepa 3 IIHMPOKUM
rOpJIoM;

kon0u KoHiyHi THMy KH 3 IUIHIPUYIHOIO
TOPJIOBUHOIO, Pi3HUX 00’ €MiB;

Koyibu KpyriomouHi Ty KH 3 HWIiHAPHIHOO
TOPJIOBHHOIO, Pi3HUX 00’ €MiB;

KOJION MipHi pi3HUX 00’ €MiB JJIsf BATOTOBJIEHHS
PO3YMHIB TOYHO 3aJaHOi KOHIEHTpamii i3
bikcananiB (cTaHAApT-THTPiB) ab0 HAaBaXoOK,

| Kj1ac — 2, MalOTh IPUTEPTUR CKIAHUNA KOPOK;

Konbu mnockononHi Tamy I1 pisHNX 00’ €MiB 3
LVUTIHAPAUYHOIO TOPJIOBUHOIO IJIs 30MpaHHS rasy,
CTIQJIIOBaHHSA PEYOBHH, TMPOBEHCHHS IHIIUX
XIMIYHHX peaxiliii.

Jns bunbTpyBaHHS, TPUTOTYBAaHHS PO3IUMHIB,
BUIAPIOBAHHSA, IIEPErOHKH, JUCTHIALIl Ta
CHHTE3Y B TaOpaTOPHUX YMOBAX K TOTIOMDKHUIH
Hocyl NpW HarpiBaHHi. BuroTtoieHi 31 ckia

L rpymu TXC

10-150*

2.10. Boporku

4-40*
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Jns nepenuBaHHs piguH i QUIBTpYBaHHS (32
JonoMmoroo mamepororo  ¢inbTpa). Pi3HEX
HiaMeTpis

3. O6naguanHs ta
MOCY]I CIEialbHOTO
IpU3HAYECHHS

2.11. Jloxxu mopuensiHoBi ad0 JTOXKKHU-IIIATeN] 2-20*
J1s mepeHeceHHS HEBEIMKUX KiJIbKOCTEH
peuoBnH. JloBxxnHa He MeHIme 12 cM
2.12. Men3ypku 2-20*
Js  BuMiproBaHHA o06’eMy piavHM, IO
HaUBaeThCH 300 BIUIMBAETHCA Y Me€XKaX IOBHOL
eMHOCTI ab0 4YacTWHM €MHOCTI, Ta JUif
BiJICTOFOBAHHS PiIWHM, PI3HHX 06'eMiB
2.13. IineTku
JUis BUMipIOBaHHS TOYHOTO 00'€My PilvHY Bif
Oyae-AKOi IMO3HAYKH [0 3JMBHOIO KiHYHKA,
BEepXHS BIOMITKa BiANoBifac HOMiHAIbHIA
MicTKOCTI:
A) miNeTKy BUMIpIOBATBHI 3 MOIIKAMH 2-20*
b) nminetku Mopa 2-20*
2.14. Crakanu 20-100*
Jins  ¢inbTpyBaHHS,  BHIApIOBaHHA  Ta
OPUTrOTYBaHHA PO3YMHIB Y  J1aBOpaTOpHUX
ymoBax. BurorosineHi 3i ckia rpynu TC. Crakanu
BHCOKI, 3 HOCHKOM, PI3HHX 00'€MiB
2.15. Ctynku nopuessHoBi 3 TOBKaYUKaMU 2-15%
J1sl MexXaHi9HOro MopiOHEHHs pEYOBUH
2.16. Huninapu 2-15*
Jlis BHMIipIOBaHHA 00’€eMy piAMHH, 10O
HajuBaeThcs abo BilJIMBAETHCH Yy MeXaxX IMOBHOI
eéMHocTi a0 4YacTHHEK €MHOCTI IWIIHJIpA.
Iwningpu MipHi, 3 HOCHKOM, pi3HEX 06'€MiB
2.17. Yammi kpucTanizamiiiai 2-15%*
Jins  dacTtkoBoro  BumaproBaHHs ~— abo
BHI1apIOBaHHS JI0 CyXOT'0 3aJIMIIKY, KpUCTaNi3allii.
Pizpux 06'emin
2.18. Yamxku 2-20*
Yamkd 3  TOpUEIAHH,  BUIAPIOBaJbHI,
KPYIJIONOHHI, 3 HOCHUKOM, Pi3HUX 00'eMiB
3.1. Anonx 2
3.2. MinunsHa nifika tuny B/ 3

g
E JUis BiZOKpeMJIEHHS JBOX PpiIWH, IO HE
| 3MiLTyrOThCS (3 KOJIOOI0 TeperiHHOI0 3 HHXKHBOIO
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BiBiMHOIO TpyOKol / Briopma ans mobGyBamHs

| IeSKUX Tra3iB)

3.3. Konba meperinHa 3 HHKHLOIO BiJIBiJHOIO
TpyOKorw / Bropua

Jns  pextudikanii pi3HHX pIOMH  TIpH
aTMOC(hEepHOMY THCKY # ¥ BaKyymi

3.4. MizHa cripaib

Miganii apiT TOBIDAHOK OpieHTOBHO 1,5 MM Ta
HOBXWHOK He MeHme 20 cM, CKpydeHud y
cnipajip Ha KiHIl

2-15%

3.5. IlanpHUK yHiBepcatbHUN

JIJis IeMOHCTpYBaHHS TOPiHHS OJHOrO rasy B
atMocepi irmoro. CkisHuN Kopmyc 3 OigyHHM
BIIBOJOM i BHYTPINIHBOIO  ra30BLIBIIHOIO
TpyOKo10. Bepxss dacThHa BHYTPINIHBOI TPYOKH
BUKoHaHa i3 ckia TC

3.6. [lpunany ayis qeMOHCTpaIiii Ta JOCHiiB:
A) npunan sl BU3HAYEHHS CKJIay MOBITPs

b) npusagu 11 moOGyBaHHs rasiB

B) npunan gns UmocTparii | 3ayIeHOCTI
HIBHJIKOCTI XiMIYHHX peakilili Bif yMOB

I') npunan Ajs OKUCHEHHS CIIMPTY HaJ MITHUM
KaTaJli3aTOpOM

I) mpuan s imrocTparlii 3aKoHy 36epexeHHs
Macd pEeJYOBWHHM JUIi HPOBEHNEHHS XIMIYHHX
peakniii 3 SCKpaBO BHPAXEHUMH O3HAKaMH:
3MiHOIO KOJIbOPY, BUMIQiHHIM OCany

PO—

3.7. IlpoGipku 1jist JeMOHCTpaIliif Ta JOCILAIB

[MpoGipkm  kowiuHi  IHeHTpUDYXHI OIS
3aCTOCYBaHHS y  LeHTpudys3i, HOBUHHI
BiJINIOBIIaTH TUITY HEHTPUDYTH

15

3.8. Cxysaaku [pekcens (IpOMUBHI )
Jlis npomyckaHHs Traly depe3  PpiAMHY,
OCYIIIyBaHHs ra3iB

3.9. Tepesu TexHOXiMi4HI
Jiamazon BumMiptoBans — Big 0,05 ¢

3.10. Xonoauneauka Tuny XIIT
Ing  oOMiHy  Telia  [OBOX  IOTOKIB,
OXOJIOJKEHHS Ta KOHACHCAIlil Hapy piiuH

3.11. HItaruB s minerok i 6iopeTok

Mae BaxKy OCHOBY ab0 Taky, IIo 3amobirae
HIEPEKUAAHHIO. KoHcTpykuis nepenbdavae
MOXJIMBICTH 3MiHM BHCOTH  PO3TallyBaHHS
BEPXHBOI Y4CTHHH
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3.12. CrompTiBKH

JUia cnamoBaHHS CyXOro najiuBa. 3 TBEPIOIO
OCHOBOIO [/  CHAJIOBaHHA  HaiuBa, 3
3abe3MeYeHHAM HaJifHOTO JOCTYIy IOBITPS Ta
[OXEX00e3MEeYHOI0 KPUINKOK IS TacCiHHA
IOJlyM'sl, NPUCTOCYBaHHAM IS 3amobiraHHs
HEPEeBEPTAHHIC IpWJiaxy

2-15*

4. Konexuit

Konexuit

3 BKJIQIKaMH, HI0 MICTATh iHGOpPMALIO Ipo
06’eKTH, a TaKoX Npo iX BHPOOHHUITBO i
BHKOpUCTaHHSA (3a mnotpebor). IlimiOpani
BIATOBIIHO KO TEM HaBYalbHOI NPOTPaMH.
Ioproui, BuOyxOBI Ta OTpPYHHI pPEIOBUHH —
iMITOBaHI

5. Mopemi

Moneni neMoHCTpaniiHi

A) Monenp aroma IeMOHCTpaIiiiina

Jns Hao4yHOTrO MpEACTABIEHHA I1aHETapHOL
MOJIEeJl aToMa 3 MOXJIMBICTIO BHM3HAUYEHHA
KIIBKOCTI YacTWHOK (NPOTOHIB, €NEKTPOHIB
HelTpoHiB). Buninena obnacte siapa. EnemenTH
MAaloTh T[O3HAYKH «+», «-», abo 0e3 XoIHOL
TO3HAYKH (1O piBHIH KUJIBKOCTI KOXKHOTO THILY)

B) Mopneni pmeMoHCTpamiiiHi KpUCTATIYHUX
I'paToK MiHepaJliB Ta XiMi9HHX €JIeMEHTiB

J1s neMoHCTPpYBaHHSA aTOMHO1, MOJIEKYJISPHOI,
i0HHOI, 00’€MHOLEHTPOBAHOI, reKCaroHaJIbHOI,
I'PaHeNEHTPOBaHOI  CTPYKTYp  KPHUCTaIi9HUX
rparok. IligiGpani BiomoBiIHO IO TeM HaBYaJIbHOL
HporpaMu

6. HaGopu

6.1. Habip mns ckiiafgaHHs 06’ eMHUX Mozeneid
MONEKYJI ( HeMOHCTpaIlIHHHUI )

Hdns  0o0’eMHOr0  MOZEMIOBaHHA  MOJIEKYJI
HEOpraHiyHHX i opramiyaux cooiayk. Ckman:
Kyneku 1 kpimnenHs. Mogeni BinoOpaxaioTh
IPOCTOPOBE PO3MilIEHHSI aTOMIiB y MOJIEKyJIax
pi3HUX PpEYOBHH 1 CHPHUSIOTH (HOPMYBaHHIO
ysSBJIeHb PO POPMY MOJIEKYJIH, i30MEpilo TOILIO.
Mopeni aTroMiB TOBHHHI MaTd KOJIbOPOBE
KOAYBaHHS

6.2. Habip Mozeneit aToMiB 3i CTEpXKHSIMH IJIs
CKJIalaHHs MOzeneit MoJieKyI (pO3JaTKOBHH )

Jliast MomeMOBaHHS MOJEKyNl HeopraHidHUX 1
opradiuHux cnoiyk. OpieHTOBHMH  CcKiaf:
KOJIbOPOBi KYJIbKH — MOJIENi aTOMiB, CTePXKHI st

2-15%
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iM()lleJHOBaHHﬁ pI3HHX BHUOIB 3B’A3KiB. Mogeni
aToMiB TNOBHHHI mepenbadaTd  KpilUICHHS
CTep)XHIB Nil NEBHHAM KYyTOM, IO CIPHSIE
NOCATHEHHIO TMiJl Yac MOJENIOBaHHS MEBHHUX
BQIEHTHUX KYTIB 1 HamlpaBlIeHOCTI 3B SA3KiB,
HeoOximHoi dopMa 1  CTpyKTypH Momenmi
Monekynd. Mogeni aroMmiB TOBMHHI MaTH
BiJIoBiIHE KOJIBOPOBE KOAYBAHHS

7. I'pagiuni Ta
IpyKOBaHi 3aco6u

Tabnui

JpykoBaHi Ha OCHOBi, 3 KOMILIEKTOM
KpinneHAs (3a morpeboio). MicTaTh JiereHny-
NOSICHEHHS

A) Tepioguura cuctema (kopotka popma)

Po3MmipoM, 1110 K03BOJISIE PO3TIIEITH eleMEHTH
Tapnuii 3 BigcTani He MeHme Swm. 3
000B’s13K0B0I0 iH(OpMAIli€I0: Ha3Ba e€JIEMEHTA,
CHMBOJI, Ha3Ba MPOCTOi pPEYOBHHH, BiJHOCHA
aToMHa Maca, MOPAAKOBHH HOMep, HyMepauis
nepiodiB 1 TPy, MO3HAYEHHS HiATPYH, GOpMYIIH
BUAMHX OKCHIB Ta JIETKMX CIOIYK 3 T1APOTeHOM

b) Tabnuns po34YHHHOCTI KHCJIOT, OCHOB,
COjIeif 1 aM(OTEPHUX TiOPOKCHIB V BOII

B) Psn akTuBHOCTI MeTaniB

I') EneKTpoHEraTuBHICTh €JI€MEHTIB TOJIOBHUX
oyrpyn

I) IIpaBuna Ge3leky Ha HABYAIBHUX 3aHATTIX
3 Ximii
Mojke MICTHTH LTIOCTpaIii

8. Peaktunum

Hab6ip xiMiYHMX peaKTUBIB

Ha6ip MiCTHTB Opi€HTOBHHIA MTEpENiK XIMIYHUX
PeakTHBIB, IIC 3aCTOCOBYIOThCA B KabiHeTi XiMii
IUis BUKOHAaHHS  JI€MOHCTpauifHAX Ta
JabopaToOpHUX HOCTIHIB NPOTATOM HABYAIBHOIO
POKy (3 MiHIMaJIbHOIO Baro abo MiHIMAIbHUM
06'eMoM peakTuBiB)

Amowmini#t xnopug, 0,05 xr

1-5*

Awmomi#l auxpomar, 0,2 KT

Awmomii HiTpar, 0,1 kT

1-5*

Amomi# xjopuz, 0,2 Kkr

Aprentywm (I) HiTpar, 0,05 xr

___bapiii miTpar, 0,1 kr

Byrimns aktuBoBaHe. Byriiuis akTHBOBaHe

MEauyHe, B YHaKOBKax

EAN N U P
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Iipgporen mepokcua. I'imporeH IMepOKCHI. 1-5%
Posunn 30 % abdo 35 %, 100 ma
I'ninepos, 100 M 1-5*
\ I'ninmn (aminoonToBa kuciora), 0,1 xr 1
| 1 moko3a, 0,2 xr 1
Huxnopoeran 1,2-guxnopoeran (abo 1-2%
xjiopodopm), 0,2 1
Honenunosu#t cnupt, 0,1 xr. Jlomyckaerscs 1
3aMiHa TeKaHOJIOM abo iHIIKM HACHYEHUM BHITUM
CHIUPTOM (HEPO3UMHHUM Y BOi)
Eranane. AMnyina, 06’emomM Be Ginpine 25 mi 1-5%
Eranon. Po3unn, e mermie 70 %, 500 mn 1-2%
3anizo. Ourypka abo HIMaTKd TOHKOTO APOTY - 2-5*
0,1 xr Ta nopomok (3aii30 BigHOBAeHe) - (,]1 kT
I3onponanon (mpomad-2-oi), 500 mu 1
Inpuxatopu (cyxi). Jlakmyc — 0,05k, 1
dbepondranein — 0,05 kr, metunopamx — 0,05 xr
Hon. Crnmprosuii posuns 5 % - 0,02 1 2-15%
Kauiit 6pomig, 0,1 xr 1
Kamiit tiommn, 0,1 xr 1
Kauni#t miTpar, 0,1 kr 1-5%
Kampuiti  xapbin (auermmenin), 0,2 kr. 1
BonoHenpoHWKHa yIIaKOBKa
Kaupmiit kapbonar, 0,1 xr 1-5%
Kanpniit okcug, repMeTndHa ynakoBka, 0,2 kxr 1
Kamsmiit xmopug, 0,1 xr 1-5%
He nomyckaeThes KalbLii XJIOpUA rekcariapar
Kucnoru Heopranivdi (po34nHu): 1-10*
cynbpaTHa xucnota, 10 % posuus, 0,5 1;
x;1opuaHa kuciota, 10 % pozuns, 0,5 n
Kucnoru opraniusi: 1-2%*
A) ertaHoBa kuciora (xapdoBa), 9 % po3uuH,
1m
b) eranoBa kuciora (onroBa ecenmis), 0,2 I;
B) nuMmoHHa kucaoTa (xapdosa), 0,05 xr
Kpoxmains, 0,1 xr 1-5%
Kynpywm (1) okcug. Iopomok, 0,1 kr 1-5*
Kynpym (II) cynedar nmenrtarimpar. MigHui 1
Kynopoc, 0,5 xr
JIyru (tBepni). Hatpiit rigpokcun, 0,2 kr, Ta 1
Kamii rigpoxcun, 0,05 xr
Marsiii. Omypkn, 0,05 xr 1-2%
Marniit oxcux, 0,05 xr 1-5%
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Marsi#t HiTparT, 0,1 Kr 1-5%
MarHi#i cynbdar renrarigpar, 0,05 xr 1-5*
Mamnran (IV) okenn, 0,05 kr 1-2*
Mizs, 0,1 xr. IIMaTouxy MiTHOTO IPOTY 1
Harpiit anierar (etanoar), 0,2 xr 1
Harpiii rizporeaxapbonar, 0,5 xr 1
Hartpiii xapboHar, 0,1 xr 1-5%
Hatpiii metamiununit, 0,05 kr 1
IlIMaTouyk# MeTaJiYHOTO HATPil0 B Taci B
TOJLIIPONLICHOBIH EMHOCTI
Harpiit oprodocdar, 0,1 xr 1-5%
Harpiit cynedin, 0,05 xr 1
Harpiii cynpdar, 0,05 xr 1
Harpi#t xiopun, 1 xr 1
Hixens (I) cynsdar, 0,05 xr 1-4%
Tlapadin mexuynanii, 0,05 xr 1-4*
Caxaposa, 0,2 xr 1
Cipxka. ITopomok cipku xonoigaoi, 0,05 xr 1
®epym (II) cynbdar, 0,05 kr 1-5%
Homyckaetbes bepym 41} cynsdar
remnraripar
Depywm (III) oxcup, 0,1 kr 1-5%
®epym (II1) xnopug, 0,05 xr 1-5*
Homyckaerbcss 'y  BUTJIAAI  HAHOTIOpary.
I'epMeTHYHa yHakoBKa
®ochop uyepBonuit, 0,1 xr. I'epmernuna 1
yIIaKOBKa
Ilunk rpanynsoBanmii, 0,1 kr. Ilopomok 1-5%
LInak xnopux, 0,05 xr 1-5*
9. Butpartni 6.1. Bara 2-10*
MaTepiaiu Bara rirpockonigHa, HeCTepHJIbHA, B YIAaKOBIL
9.2. JlepeB’siHi CKITIKY / TATAYKA 30-100*
Jlns BUSABJIEHHS KUCHIO B K0yOi abo mpobipiti.
ToHKI 1epeB’ 401 MATMYKH 3 JOBXHHOIO OLIBIIOIO,
HDK mpobipka, Ta 3amacoM s TPUMAaHHS
HAJTMIKA
9.3. InaukaTopHUiA HAMip 200
Jnis Bu3Hauenns pH pigun
9.4. Cyxe nanmBo 50-100*
Jlns HarpiBaHHS PEYOBHH
0.5. ®inpTpyBaNbHUAN Mamip 200-500*

JJis po3fiiNieHHs piHH Ta TBEpANX PEYOBHH

I11. lopaTxoBe o6nagHauus




61

1. Obnagnanus Ta
MOCYI 3arajIbHOTO T4
CITEIaJIBLHOTO
HIPA3HAYEHHS

1.1. Anapar I'obmana
Jlis mpoBeeHHS €IEKTPOITi3Y BOAH

i.2. bropetku 3 0OIHOXOIOBUM KpaHOM

Jiiss  TOYHOro  BiOMIPIOBaHHS  HE3HaYyHOI
KitbkocTi piguHM Ta TuTpyBaHHA. O6’eM He
Menmre 50 Mi1, 3 IOALIKAMU

1.3. Bopouku nabopatopHi B

/s HamBaHHA po6OYOT0 PO3UHHY Y OIOPETKY

2 4. Bozocrpyacacsnt #acoc

Jlis CTBOpEeHHS TI'PaHWYHOIO 3aJHIIKOBOIO
TRCKy IIpA NPOBEACHH! J1abOpaTOpHUX pOOIT.
Moske panioBaTy Biji BOAOIPOBITHOT CHCTEMH

1.5. Jbxepeno xuBJICHHs 1abopaTOpHE

Jlns orpuMaHHS TOCTIHHOTO CTpyMy Jid
AQcmigiB 3 emekTpoximii. 3 Habopom IpoTtie. 3
HapaMerpaMu, JOCTaTHIMH JJIf IPOBEACHHS
AQCiniB

1.6. Kon6bn byH3ena
Pizanx 06’ emiB

1.7. Kon6u xoHiuHi THry KH 3 HUIIHAPAYHOIO
TOpIOBUHOIO

Jlns inpTpyBaHHS, BUITAPIOBaHHS, IEPETOHKH,
ARCTUIAII] T2 CHHTE3Y B 1a00paTOpHHX yMOBaX.
Buxopucrosyerscs npm THTpyBamHi. 3i ckia
I'pynu TXC

10-15*

1.8. Kon6u MmipHi 2 kI

JUis BHTOTOBJIEHHS PO3YMHIB TOYHO 33JaHOI
KOxnenTpanii i3 crangapT-TuTpiB (PikcaHamnis)
ao maBaxok. 3a mOTPeGOIO MOXYTh Mard
OpuTepTUd CKISIHUN KOPOK

2-15*

1.9.Konbu  mrockomonni tumy II 3
R T HAPUYHOIO TOPJIOBUHOIO
3i cxna rpynu TXC

1.10. Kononka agcopbuiiina

Hetams  mpunafgiB 1 OpUCTPOIB Uik
AeMOHCTpamifiHMX MJOCHiAIB 13 IOIVIMHAHHAM
P€yoBuH

1.11. Jliiiku broxuepa
Jns dinpTpyBaHHsA. Marepian — mopLessiHa

1.12. MargiTaui mepeMinryBay 3 MiirpiBoM
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Jlyis mepeMinTyBaHHS PiIH y CKIISTHUX KOJIOax
3a JOIOMOToIc 00epToBOro sKopsi. PeryiboBaHa

| MIBHIKICTh 00EpTaHHS SKOPS

(ZonaTkoBi)

KUIBKOCTI HE MEHIIE, HiX )

1.13. Iepexin cknstHMiA 3

Ji1s XoNnoaMIIBHUKIB. 3 MPUTEPTUMH HLTi(haMK

1.14. TleTns HIXpOMOBa 3 TraJIOTeHOATKAHIB 2

JUis mpoXaproBaHHsA MiKpOJI03 PEYOBHHHA

1.15. Ilpunax s go6yBaHHS rajlorTeHOAJIKaHIB 1

1.16. Ilpunag pns poOyBaHHS PO3YMHHHUX 1
PEYOBHH Y TBEPAOMY CTaH!

Jns oTpuMaHHS y TBepAOMY CTaHi PO3UMHHUX
PEYOBHH 13 ra3iB 1 KOHIICHTPOBAaHHX PIAWH Y
3aMKHEHId Ha  IOrMHA4Y  cHcTeMi  0Oe3
BUKOPUCTAHHS BUTSDKHUX IPUCTPOIB

1.17. Ilpunan ayis 4O3yBaHHS PiovH 2

Ckisra Kojba 3 TMpPUTEPTHM TOpJOM Ta
I03aTOPOM-HACAIKOIO. Jlo3Bostse HaJIUTH
BIIMIpPSIHY KUTBKICTh PO3YUHY B IHIIHI OCY ]

1.18. Ilpunan ang eneKkTpoizy coneit 1

JUis ~ JIeMOHCTpamiiiHOro  eKCIIEpUMEHTY

| eJIEKTPONI3Y PO3UUHIB cosiel. MICTHTB eleKTpoau
| 1.19. Cirka J1aTyHHA PO3IUIIOBAILHA 3
K [lpu3HadeHa [ TOHNEpPEKEHHS HPSIMOTo
KOHTAaKTy BiJKPHTOTO BOTHHINA CIHPTIBKH 3i
CKJISTHHM TTOCYZIOM IIiJf Yac HarpiBaHHS B HbOMY
PEYOBHH

1.20. Turni oms npoxaproBaHHS 2-15*%

ToprensHoBi. 3 TPHKYTHHKAMH JJIs TUITIB

1.21. Tpy6ku xnopkanbieBi 2-15%

JIns ocymyBaHHs pedoBHH (Ta3iB)

1.22. Xonoguneauk Tuny XCH 1

Jlna  oOMiHy  Temsia  JBOX  IOTOKIB,
OXOJIO[PKEHHS Ta KOHJEHCcallil mapiB piiug

1.23. Humiaap MipHA#R 3 HOCHKOM 1

Jlis  BUMIpIOBaHHA o00’€eMy pigwHH, IO
HAIWBAETHhCA ab0 BiJMBAEThCA y MekKaX MOBHOL
€MHOCTI 200 YaCTHHHU EMHOCTI IMUTIHIpa

1.24. lludposuii mikpockor 1

3 MOXITUBICTIO ¢ororpadyBatu Ta
excrioptyBati  pesyapratm  Ha [IK s
BUKODHCTAaHHS B  IHIOMX  KOMII'TOTEPHHUX
Iporpamax

2. PeakTtuBu PeakTBH gonatkoBi (3a TmoTpeboro) (y 1
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Epioxpom dopuuii T
[agukarop s  KOMIUIEKCOHOMETPHYHOTO

tutpyBanss. Teepauii, 0,01 xr

Hon xpucramiaaui 1
0,05 kr
Kauii rexcanianogepar (I1) 1

XoBra xpoB’sHa cinb. Jlis mpoBeneHHA
AKicHMX peakuiii Ha Wonu Fe**, 0,1 xr

Kauiit rexcarianogepar (11I) 1

YepBoHa kpoB’sHa cinb. g TnipoBeneHHS
AKiCHHX peakIii Ha Honu Fe?*; s BUpoOIyBaHHS
KpHucTaiis, 0,2 kr

Kaumiif auxpomar 1
0,1 xr

Kautiii Tiomianar (pomaHin) 1
0,05 xr

Kucnotu HeopraHivHi (KOHIEHTPOBaHI): 1

HiTpaTHa KUCJOTa (TEXHiYHa, MacoBa 4YacTKa
HNQOj3 ne menme 50 %), 50 M

Kucnorta maBieBa 1
dikcaHany (CTaHAAPT-TUTPH)

Jlitiit xyopun 1
0,01 kr

Masras (IT) cynedar 1
0,05 xr

Harpiit cumikar 1
Harpiii cuiikar Havorizpar, 0,05 xr

Harpiii cynbdit 1
0,05 kr

Hartpiit Tiocynsgar nmeHTarigpar 1
YJIA. Dixcananu (CTaHIAPT-TUTPH )

Tpunon b 1

HunarpieBa cine  EJITA.  ®ikcananm
(cTaHDApT-THTPH)

* KinbkicTe onuHHIL 3aco0iB HaBYaHHS Ta OONAMHAHHSA, IO BXOAATH JO
KOMILJIEKTIB, KOMILIEKCIiB, HaOOpiB, BH3HAYAETHCA BIAMOBIZHO [0 CepeIHbOI
HaMOBHIOBAHOCTI KJIacy 3aKJaJly 3arajlbHOi CepeHbO01 OCBITH.

T. B. 0. renepaibLHOro JHPEKTOPA
AHPeKTOPaTy IKIJILHOI 0CBiTH I'aana KPACHOCTYII




SATBEPJDKEHO

Haka3 MinicTepcTBa oCBiTH 1 HAYKH YKpaiHu
29 xsitHA 2020 poky Ne 574

3MIHH

Ao Tunoporoe nepeyiky KoMn’10TepHOro o0JafHAHHS 1Jif 3aKIaAiB JOMIKINbHOI,
3arajibHoi cepeaHnoi Ta npodeciiinol (mpodeciiino-rexnivnol) ocBiTH

1.V mynxri 1:

ab3a1n Apyruil BUKIIOYUTH,
5 ab3ani YeTBEPTOMY CJI0Ba «CBIZOUTBO MiHicTepcTBa OCBITH i HAYKH YKpaiHH
PO BH3HAHHS BiANOBIIHOCTI I€HAroriYHAM BUMOTAM,» BHKJIIOUHTH.

2. Tabmuio 1 BEKIACTH y Takill pefaximii:

«Tabmuug 1

CTHJIYC (32
noTpedolo)

HK;

3 MOJKJIMBICTIO 1T €IHAHHS
KapiaTypH abo IpUCTpIiii-
tparchopMep (3a HoTpedoro);
KOPITyC IMIOBOJIOTOCTIRKAM
(KJIac 3aXHCTY He HIKYE HiXK
IP41) 1a / abo npoTUyapHUi
yoxon («bammep») BIANOBIIHO O
poamipis maarmeTHoro I1K (mns
3700yBaviB TOYAaTKOBOI OCBITH,
114 IHIOUX — 33 T0Tpeboro)

y KOMIUIEKT] 3 IEPCOHAILHUM
KOMII'IOTEpOM ab0 OKpEMO

Ne | Haizpa oGiagnanns TexHiYHi BHMOT'H Kiaskicrs | KiabkicTh
3/n OJHHHIb Y | KOMILIEKTIB
KOMILIEKTI
i 2 3 4 5
1 |IlepconanbHuii 1+n*
Kxomn'iorep hopm-
pakTopa
naanmernui [IK y
TAKOMY CKJIAJI:
1 gponecop PO3PSAHICTD — He Tipme 64-bit; 1
KUIBKICTh Qi3UIHAX
ofuncioBaNbEHAX sauep 6e3
BUKOPHCTAHHS TEXHOJIOTiH
PO3HOALIY pecypciB MiX sApaMu
— He MeHIIIe HiX 2
Kopmyc ¢bopM-(axkTop — MIAHIIETHAN 1




onepaTHBHA
naM'arb

Hakonu4ysay HDD
abo SSD

rpagiynmii
aganrep
BileOMORITOD

3BYKOBHH azantep

BeO-Kamepa

MepexeBHi
agantep Ethernet

30BRIIAI
inTepdeicu

G6atapes

KJaBiaTypa (3a
noTpeHoIn)

ob'eM mmam'ari - He MeHiie 2 GB

o0'eM — He Menme Hix 32 GB gis
i;»,I;«O(SyBaqa ocBit Ta 64 GB s
| eIarOTi9HOTO MpalliBHUKA

iHTEerpoBaHuil y KOpiyc,
C¢HCOPHUH;

po3Mip nNlaroHaji He MEeHIle, HIXK
10,17

pO3MIIbHA 31ATHICTD HE MEHLIE,
[mi 1280 x 800 a6o 1366 x 768;
KOJIbOPOBUM IHUCIJICH Ha

aK TUBHIA MaTpHIi;

3aXUCT €KpaHa 3a JIOIOMOT OO0
JOIATKOBOTO CKJIa ad0 IHINOro
JI0AATKOBOTO 3aXHUCTy 3a HopMOI0

Bii€OMOHITOPA

igTErpOBAHUM;
{gTETPOBaHi IHHAMIKHU Ta
mikpodon

¢poHTaNIbHA, He ripie 2 M

Ge3IPOTOBUH, 3 MiATPUMKOO
crangapry He ripme IEEE
802.11n/ac;

gadBHicTs Bluetooth

ge Merme Hix | mopt USB (ne
ripue 3.0) Ta 1 mopt s
iAKTIOYEHHS TapHITypH (po3'eM
mia mrekep TRS 3.5 mm) (3a
KOHCTPYKTHBHOT 0COOIUBOCTI —
nifiKiovYeHHs intepdeiicis gyepes
OKPEMHUH ananTep)

eMHICTE He MeHIe Hixk 4000 mAh

460 He MeHIIIe 6 roJAuH
aBTOHOMHOI poGOTH

J1aTUHCHKO-KUPHITHYHA, 3
| HARCCCHMA NYTepaN®
}y}(palH.C?KOI“O Ta NaTHHCHKOTO
[ambaBmB, KUIBKICTB KJIaBilll HE

!MeHme HiX 64

i
l
I




OcHoBEHe
NpPeiHCTANbOBaAHE
nporpamMHe
3abe3meYeHHS
[ePCOHAIBLHOTO
KOMII'IoTepa gopMm-
dpakropa HOYTOYK:

onepauiiHa
cHCTEMA

| aKeT NPOrpaMHHX
32c00iB o(picHOrO
NpH3HAYCHHA (32
norpe6oro
BiANMOGBIAHO [0
3aBAaHb MO
BHKOPHCTAHHIO
MJIAHIIETIB)

Habip
NPeiHCTATLOBAHOTO
| IpOrpamHero
3abe3medeH s (3a
norpeboro
BiAIOBIXHO A0
3aBAaHb 110

| BUKOPHCTAHHIO
Iﬂ.ﬂamueTiB)

HOTiepeJHO BCTAHOBJIEHA
minensiiaa OC Ha OCHOBI

| TieH3il BUTHHOTO MOIIMPEHHS
abo npormnpierapHa 3
YKpaiHOMOBHEUM iHTepdeiicom;
HasBHICTh YKPaiHOMOBHOT
MiTPUMKH Bifi BAPOOHKKA HA

' TepuTOpil YKpaiHH; IOBHOLIHHA

| 1mirTprEMKa poOOTH KOPHCTYBAYiB
3 ocoOGNMMBUMY NOTpedamu;
0e3KOIITOBHE OHOBJICHHS Ha BECh
nepiox QYHKIIOHYBaHHS, ajie He
MEHIIIe 5 POKiB;

aHTHUBIPYCHE IIPOTPaMHE
3abesnedeHHs (32 YMOBH
BiJICYTHOCTI SIK iIHTErPOBaHOIO
pillIeHHS B ONepaliiHii cacTeMi)

NpelHCTaIbOBaHUM JTileH31HHAH
naKeT 0¢piCHOro IPOrpamMHoro
3a0e3neveHHs Ha OCHOBI JIIeH31H
BUJILHOTO TIONTHPEHHA 260
npornpierapHuii 3 yKpaiHOMOBHAM
iHTepgeiicoM, cyMicHHIA 3
obpanoro OC;

HasBHICTH YKPAailHOMOBHOT
NiATPUMKY Bii BUPOOHUKA HA '
TepUTOpii YKpaiHu |

IporpaMHu# 3acib ms
yOpaBiiHHSA KOMIT'IOTEPHUM
KJIACOM 3 YKpPaiHCHKOIO MOBOIO
iHTepdeicy;

nporpamMaui 3aci6 s po6otu 3
EIeKTPOHHOK KHUTOIO
(migpy4YH¥K, METOAWYHUN
NOCIOHHMK TOIIO) HA OCHOBI
MineH3iil BiNbHOro MOIAPEHHS
abo mpompieTapHuii 3

1+n*




4

[pra'iHOMOBHHM iHTepdeiicoM 3 ‘
| TEXHOJIOTi€10 3aXMCTY
|aBTopceKux mipas DRM

».

3.V tabmunax 2, 3 uudpu ta 3Haku «802.11b/g/n» 3aminutu nudpamm Ta
3HakaMu «802.11n/ac».

T. B. 0. reHepaIbHOI0 THPEKTOPA
AUPEKTOPATY MKIILHOI OCBITH ‘ IN'anna KPACHOCTYII

Pt



MIHICTEPCTBO IOCTHIIIT
VKPATHHM MinicrepcTBo ocBiTH i Hayku
Mix’rocT Yxpainu
Byl Apxitektopa ['oponenskoro, 13, M. Kuis, 01001
TeIL: (044) 364-23-93, axc: (044) 271-17-83
E-mail: callcentre@minjust.gov.ua,

themis(@minjust.gov.ua,

Web: http://www.minjust.gov.ua,
xox 3rigro 3 €JIPTIOY 00015622

1oxo noBepreHHs Hakazy
TicJis epKaBHOI peecTpanii

3rigHo 3 Haka3oM MiHicTepcTBa toctunii Ykpainu Bin 07 tpaBHs 2020 poky
Ne 1601/5 «IIpo aepxaBHy peecTpaiiilo HOPMaTUBHO-TIPABOBOTO aKkTa» MIHICTEPCTBO
I0CTHLII VYKpaiHM moBepTae Haka3 MiHicTepcTBa OCBITH 1 Haykum YKpaiHH Bin
29 xBiTHA 2020 poxy Ne 574 «IIpo 3aTBep/uKeHHS THIIOBOTO TEpENiKy 3aco0iB
HaBYaHHA Ta OONaJHAHHA MIs HapJanbHux KaGimeris i STEM-mabopatopiity,
3apeectpoBaHuit 'y MinicrepcTBi toctumii Vipainu 07 TpaBHs 2020 poxy 3a
Ne 410/34693, Ne 411/34694, a Takoxx TOKyMEHTH, SKi OyJIM MOJaHI pa3oM 3 HUM Ha
IepKaBHY peecTparliro 1o MiHicTepcTBa IOCTHLIT YKpaiHU.

Honarku:

1. 3apeecTpoBaHuil HOPMATUBHO-TIPaBOBHi aKT (i3 BHYTpIIHIME Bi3aMu) Ha 70 apk.
2. TlogcHioBaNbHa 3aMicKa Ha 5 apk.

3. JloBigka MIOAO BiAIOBIAHOCTI 3000B’s3aHHsAM YKpaiHu y cdepi eBpomeichkoi
inTerpaii Ta npaBy €spomneticskoro Coro3y (acquis €C) Ha 1 apk.

4. BUCHOBOK TIpO TIPOBEJICHHA TeHICPHO-IIPABOROI €KCIIEPTU3HU Ha 2 apK.

5. BUCHOBOK IIIO/I0 BiAMOBIAHOCTI MOI0KeHHAM KOHBEHIIIT PO 3aXMCT MpaB JHOAUHU
i OCHOBONONOXHHX CBOOOX Ta MpakTuil €Bponeichrkoro Cyny 3 IpaB IIOAWHU
Ha | apK.

6. Marepianu noroJkeHHs Ha 6 apK.

7. IlopirHsannHa Tabnug Ha 9 apk.

3acTymHMK AMPEKTOPA AeNapTaMEeHTy —
HAYAJILHUK YIIPAaBJIiHHA CHCTeMaTH3anii
3aKOHOAABCTBA Oxcana IOXTA

Mapnna Txauenxo 271 17 38

NoS27/8895-26-20/10.1.1 win 07.05.2020



