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MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

HAKA3
29.04.2020 Ne 574

3apeecTpoBano B MiHicTepcTBi
cTunii YKpainu

07 TpaBHus 2020 p.

3a Ne 410/34693

IIpo 3aTBepaxenHss TUnoBoro nepetiky 3aco0iB HaBYaAHHSA Ta
00JIaITHAHHS VISl HAaBYaJIbHUX Ka0ineTiB i STEM-
Jadoparopiit

BignosigHo 1o a03aily cboMoro yacTuHu Apyroi crarti 54 3akony Ykpainu «IIpo moBHy
3arajbHy CEpelHIO OCBITY», MyHKTY &8 IlomoxkeHHs mpo MiHICTEpPCTBO OCBITH 1 HAyKH YKpaiHH,
3aTBepKEHOro nocranosoro Kabinery MinictpiB Ykpainu Bix 16 sxoBTHsS 2014 poky Ne 630, Ha
BHUKOHAHHS MyHKTY 3 po3nopsmkenHs Kabinery MinictpiB Ykpainu Bin 12 mororo 2020 poky Ne
110-p «leski nmuranHs pinancyBanHsa y 2020 poui oCHAILIEHHS 3aKJIaiB 3arajbHOI CEPEIHbOT Ta
npodeciiinoi (mpodeciiHO-TEeXHIYHO1) OCBITH, IO 3a0€3MeYy0Th 3700yTTS MOBHOI 3arajabHOL
cepenuboi ocBiti» HAKA3VYIO:

1. 3arBepautu TumoBuii nepemik 3aco0iB HaBYaHHSA Ta OOJIAAHAHHS JUIsl HaBYAJIbHUX
kaOineTiB 1 STEM-naboparopiii, 0 A0Ja€ThCS.

2. 3arBepauTH 3MiHU 10 THUIOBOro mepesniky KOMIT IOTEpHOIO OOJIaJJHAHHA JAJs 3aKJIaJiB
JOLIKUJIBHOT, 3arajbHOi cepelHboi Ta mnpodeciiiHoi  (mpodeciiiHO-TeXHIYHOT)  OCBITH,
3aTBEPKEHOr0 Haka3oM MiHicTepcTBa ocBiTH 1 Hayku Ykpainu Bij 02 nuctonana 2017 poxy Ne
1440, 3apeectpoBanuM B MiHicTepcTBi tocTullii Ykpainu 15 ciung 2018 poky 3a Ne 55/31507, o
JOJAI0ThCHL.

3. Bu3HaTu TakuM, 110 BTPATUB YMHHICTh HaKa3 MiHICTEpCTBA OCBITH 1 HayKH YKpaiHH BiJl
22 yepBHa 2016 poky Ne 704 «IIpo 3aTBep/pkeHHS THUIOBOro meperniky 3aco0iB HaBYaHHS Ta
o0JaIHaHHS HABYAJIBHOIO 13arajJbHOro MprU3HaYeHHS JUIsl KaOlHETiB MPUPOJHUYO0-MATEeMAaTUIHUX
MIPEMETIB 3arajlbHOOCBITHIX HAaBYAJILHUX 3aKJIAiB», 3apeeCcTpOBaHUN B MiHICTEpCTBI FOCTHIIIT
VYkpaiau 28 numas 2016 poky 3a Ne 1050/29180.
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4. Jlupexropaty mKiIbHOT OCBITH (OCMOJOBCHKUH A.) 3a0€3MEYUTH B YCTAHOBJICHOMY
MOPSIKY TIOJJAaHHS I[bOTO HaKa3y Ha JIep)KaBHY peecTparlito 10 MiHicTepcTBa I0CTUIIT YKpaiHH.

5. lenaptameHTy 3a0e3Me4eHHs JOKyMEHTOO0O0ITY, KOHTPOJIIO Ta iH)OpMaIitHUX TEXHOIOT1H
(€pxo 1.) 3podutu BIAMITKY y CIpaBax apxiBy B yCTAaHOBJIEHOMY HOPSAKY.

6. Lleii Haka3 HaOMpae YUHHOCTI 3 THS HOTO OQIIiitHOTO OIMyOTiKyBaHHS.

7. KOHTpOJIB 34 BUKOHAHHAM IbOI'0 HAKa3y 3aJIMIIA0 3a c00010.

T.B.0. MinicTpa JI. Mana3ii
I[NOT'OAXEHO:
I'onmosa
AHTHMOHOTIOJIBHOTO KOMITETY YKpaiHu IO. TepenTren

B.o. Minictpa
udpoBoi Tpanchopmaii Ykpaiau O. Bucky0



3ATBEPIKEHO

Haxa3 MinicrepcTBa ocBiTH i
HAYKH YKpaiHu

29 kBiTHs 2020 poky Ne 574

3apeecTpoBano B MiHicTepcTBi
CcTHIl YKpaiHu

07 tpaBus 2020 p.

3a Ne 410/34693

TUIIOBUM NEPEJIIK
3ac00iB HABYAHHA Ta 00JIaJHAHHSA IJIl HABYAJILHHUX
ka0ineriB i STEM-nadoparopiii

1. Ile# i TumoBwmii mepesik BU3HAYa€ BUMOTH JI0 3ac00iB HaBYaHHS Ta OOJaJAHAHHS, SKUMHU
MOXYTh OyTH 00JlaJHaHI HaBUalIbHI KabiHeTH OloJorii, reorpadii, MaTeMaTuku, (Hi3uku, Ximii i
STEM-naboparopii aepkaBHUX 1 KOMyHAJIBHUX 3aKJIaJliB 3arajbHOi CepeHboi Ta MpodeciiHoi
(mpodeciitHO-TexXHIUHOT) OCBITH, 110 320€3MEeUyIOTh 3100y TTS MOBHOI 3arajibHOi CepeTHbOI OCBITH,
(mami - HaBuanbHi KaOinetn 1 STEM-mabGoparopii), 3 ypaxyBaHHSIM BHMOT HOBITHIX OCBITHIX
TEXHOJIOT1H 1 METO/IIB HABYAHHSI.

Bumorun 1o komm’rorepHoro oGianHaHHg (y T. 4. (hiemr-Hakonmu4uyBauiB, HABYIIHUKIB,
MEpEeXKEBOTO OOJagHaHHS, MOIYJSI NIl 30€piraHHs IUIAHIIETIB Ta HOYTOYKIB 3 MOXJIHMBICTIO
3apsiKaHHA), SKUM KOMIUIEKTYIOThCs HaBuanbHi kabineTn 1 STEM-naboparopii, BU3HAYatOThCA
BIAMOBIMHO A0 THMOBOTO TEPEiKy KOMIT FOTEPHOTO OOJIalHAHHSA IS 3aKJaJiB JOMIKIIBHOI,
3arajibHOi cepeiHboi Ta npodeciiiHoi (mpogeciiiHo-TeXHIYHOT) OCBITH, 3aTBEPPKEHOT0 HaKa30M
MinictepctBa ocBiTH 1 Hayku Ykpainu Big 02 nuctonana 2017 poky Ne 1440, 3apeectpoBaHuM B
MinictepctBi toctuuii Ykpainu 15 ciuns 2018 poxy 3a Ne 55/31507. XapaktepucTukH
KOMIT IOTEpPHOT'0 00J1a/IHaHHS, IKUM KOMIUIEKTYIOThCsl HaBuaibHi kabinetu 1 STEM-naboparopii,
MOBHMHHI BIANOBIAaTH ONTHMAJIbHUM BHUMOIaM JJIsi NPOrpPaMHOrO 3a0e3NedyeHHs Ta 1HIIOTOo
urudpoBoro o0IaHAHHS TAKOTO HABYAJILHOTO Ka0iHeTy abo nmpuMilieHHs 3akianay. Komm’otepae
o0ylaJiHaHHS NMOBUHHE OyTH CYMICHMM 3 1HIIUM OOJagHaHHAM (UM(GPOBUMH BUMIPIOBAILHUMHU
KOMIT IOTEpPHUMH KOMILIEKCaMHU, IU(PPOBUMHU MIKPOCKOMAMH, LIUPPOBUMHU TOKYMEHT-KaMepamH,
HaBYaJIbHUMHU poOoTamu, 3D npunTepamu, 3D ckaHepaMu TOI10) HaBYaJIbHUX KabiHeTiB 1 STEM-
nabopaTopiid.

2.V upomy TumoBomy nepesiky TEpMiHU BXKUBAIOTHCS Y TAKMX 3HAUCHHSIX:

repOapiii - konekuis (310paHHs) crenianbHO 310paHuX 1 3aCYLIEHUX POCIIMH, TPU3HAYeHa IS
HaBYaJbHUX IIJIEH;

3aco0M HaBYaHHS - MaTepianbHi Ta iH(opMariiiHi 00’€KTH, 10 BUKOPHCTOBYIOTHCS IS
opranizarii, 3a0e3leueHHs Ta peaji3alii OCBITHROTO Tpollecy (IWTAKTHYHI MaTepiaid,
€JIEKTPOHHI OCBITHI PECYPCH TOIIIO);
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IHCTpYMEHTH HaBYallbHI - PY4YHI Ta MEXaHi30BaHi 3Hapsaas abo mpuctpoi (0OpoOHI,
MOHTa)XHI, KOHTPOJIbHO-BUMIPIOBAJIbHI, KPECIAPCHKi, XYJOXHi, CaJ0BO-TOPOJHI), MPHU3HAYCHI
JUTsi BAKOHAHHS 37100yBa4aMH OCBITH MPAKTHYHOI POOOTH;

KapTa HaBYaJlbHa - KaprorpadidHuil TBip BCTaHOBIEHOro (opmary, 110 MoOyAOBaHUN B
KapTorpagiuHiii Mpoekiii, y3aralbHeHUI 1 BUKOHAHUHA Yy MEBHIA CUCTEMI YMOBHHX MO3HAYECHb
300paK€HHsI MOBEPXH1 3eMJIl, IHIIOr0 HEOECHOTO Tijia Y HA3€MHOI'0 MPOCTOPY 3 PO3MIIICHUMHU
Ha HUX 00’ €KTaMM peajbHOI NIHCHOCTI, 3MICT SKOTO BU3HAYA€THCS HABYAIIbHUMH ITPOrpaMaMu;

KOJIEKIIis - 310paHHs OJTHOPITHUX MPEIMETIB, MiAIOpaHUX 32 POJIOBUMH Ta CUCTEMATH30BaAHUX
3a BUJIOBUMH O3HAKaMHU, SIKE€ BUKOPHUCTOBYETHCS K HABYAIbHO-HAOYHHI MTOCIOHHK;

KOMIUIEKC - CHUCTeMHa KoMOiHalis Oyab-iKMX BHAIB 3ac00iB HaBYaHHS, OO0JIaTHAHHS,
(YHKIIIOHAILHO TIOB’SI3aHUX MDK COOOI0 Ta OPTraHi30BaHUX SIK €IMHE LUIe IS 3a0e3MeueHHs
JIOCSATHEHHS BU3HAYEHOI OCBITHBOI METH;

KOMIUIEKT - HaOip Oyb-SIKUX BUIIB 3ac001B HaBYaHHS, 00J1aJHAHHS, 3MICTOBHO TTOB’ I3aHUX
MIDX COOOF0 Ta IPU3HAYCHUX IS 3a0€3MEUCHHS JJOCATHEHHS BU3HAYCHOI OCBITHHOI METH;

MakeT - pI3HOBHJ MOJENi HaBYalIbHOI, SKa € 00’ €MHO-TPOCTOPOBOIO KOMIIO3HIIIEIO
KOMIUIEKCY CTPYKTYpPHO B3a€MOIIOB’SI3aHUX OKpEeMHUX O00’€KTIB, III0 BHUBYAETbCS abo
BUKOPUCTOBYETHCS B OCBITHROMY ITPOIIEC;

MIKporpenapaTid - JApiOHI 00’€KTH, SKI BaXKKO PO3MI3HATH HEO30POEHMM OKOM (Il
OpraHi3Mu, KIITHHHM Ta 3pi3M KIITHH 1 TKAaHUH POCIIMH, TBAPHH 1 JIIOJUHM) 1 AKi MOTPEeOYyIOThH
BUKOPUCTAHHS €JIEKTPOHHOI Ta ONTHYHOI arapaTypu;

MOJICJIb HaBYaJIbHA - 3aCci0 HaBYaHHS MEPEBAKHO JEMOHCTPAILIITHOTO THUITY, IO CIPOIICHO
BIATBOPIOE O0’€KT BHUBYEHHS, SKIIO HOro HEMOXIUBO ab0 CKIAJHO JEMOHCTPYBAaTH B
HaTypaJbHOMY BUIJISIII; 00’€MHE a00 IUIOMIMHHE BIOOpa)keHHsS (KoIisf) 00’€KTa, IpoLecy 4u
SIBUIIA, B3a€MO3B’A3KIB MIXK 1X yaCTMHaMH, 3 OLIbIIOI0 200 MEHIIOK YMOBHICTIO Y BiATBOPEHHI
MIPUHIIMIIIB, BIACTUBOCTEN OyZ0BU Ta (PYHKIIIOHYBaHHS, 1110 BUBYAIOTHCSA YW BUKOPUCTOBYIOTHCS
B OCBITHBOMY IIPOLIECI;

MYJISDK - PI3HOBHUJ] MOJIEN1 HABYAJIBHOI, IKM MaKCUMaJIbHO HAOJIMKEHO B1ITBOPIOE 30BHIIIIHI
BIIACTHBOCTI 00’€KTA, 1[0 BUBYAETKLCS, ITHOPYIOYHN HOTO BHYTPIIITHIO OYI0BY;

Ha0Ip - CYKyIHICTb OJJHOPIIHUX MPEMETIB, SIKI Pa30M CTAHOBIATH LILJIE;

MOCyJl - TOPOXXHUCTI BUpPOOM 31 CKJa, TJIMHM, IUIACTHKY, METajdy Ta IHIIUX TBEPIAUX
MaTepialiB, IpU3HAYEHI JJIs 30€piraHHs pe4OBUH, MTPENApaTiB TOLIO;

TaOJIUIsI HaBYAJIbHA - APYKOBAaHUI TUCTOBUI HAOUHUI MOCIOHUK, 1110 MICTUTH IU(POBUI YK
TEKCTOBUM Marepiajl, MallOHK{, rpadiuHi 300pa’keHHS UIsl UIIOCTpalli TeMHU YU PO3JALTY
HaBYaJbHOI MPOrpaMU 3 pO3TALIyBaHHAM iX 3a MEBHOIO CHCTEMOIO 1 MPU3HAYEHUH Ui
JI€MOHCTpAllii B yMOBaX HaBYaJIbHOT ayJUTOPII;

STEM-nabopaTopist - HaB4aJdbHUN KaOiHET a00 MPUMIIICHHS 3aKJaJy OCBITH, OCHAICHE
CydYacHMMH 3aco0aMy HaBYaHHS Ta OOJaJHAHHAM, JUIsI 3aJly4eHHS 3J00yBadiB OCBITH 10
HaBYAJIbHO-IOCIIIHHALILKO], JOCT THUIIBKO-EKCTIEPUMEHTAIBLHOT, KOHCTPYKTOPCBKOI,
BHHAXITHUIIBKOT Ta TOIIYKOBOi MJisSUTBHOCTI BIATMOBIAHO JO CTaHAApPTIB OCBITH, OCBITHIX Ta
HaBYAJBHUX MPOrPaM 3 BUKOPUCTAHHSAM MPOEKTHUX TEXHOJIOT1H B OCBITHBOMY IPOLIECI.



3. OcHalleHHs TOBUHHO BiJIMOBIAaTH BUMOTaM:
3aKOHOJIaBCTBA PO MOBY (B T. 4. JIJIsl IPOTPAMHOTO Ta METOJUIHUX MaTepiajiB);
CTaHJApPTy OCBITH;

HEOOX1THOCTI 1 JOCTAaTHOCTI MaTepialbHOTO Ta METOJAMYHOTO 3a0€3MEUYEHHS OCBITHHOTO
MpoIIeCy JUTsl TIOBHOI peai3allii OCBITHIX Ta HAaBYAJIbHUX MPOTPaM;

KOMIIIEKTHOCTI 1 MOJIyJIbHOCTI, 110 BPaXxOBYIOTh peabHI OCOOJMBOCTI 3aKJIaJiB OCBITH Ta
MOTpeOU YYaCHHUKIB OCBITHBOTO MPOIIECY;

BIJIMOBITHOCTI BHUMOTaM CaHITAPHOTO 3aKOHOJIABCTBA, IMOXKEXKHIA Ta eleKTpooOesIel,
BUMOTaM OXOPOHHM 3[I0pOB’s 37100yBaviB OCBITH 1 OXOPOHU Mpalli MpaliBHUKIB 3aKJIaJiB OCBITH;

YHIBEpCAIbHOCTI - MOXKIIMBOCTI 3aCTOCYBAaHHSI HaBYAJIBHOTO OOJIQJHAHHS JJISl BUPIIICHHS
KOMIUIEKCY 3aBJaHb y OCBITHIM 1 1M0O3aypoyHiil AissIbHOCTI, B iH(OpMATHYHIHN, TEXHOJIOTIUHIH,
MPUPOTHUYIN, MATEMATHYHIN, MUCTEIBKIN OCBITHIX Tajy3sX, 13 BAKOPUCTAHHIM PI3HUX METOJIUK
HaBYaHHS TOIIO;

320€3MeUeHOCTI EpProHOMIYHOIO pPEeXUMy poOOTH 3700yBayiB OCBITM Ta MENAroriyHUX
MpalliBHUKIB;

Y3TOJKCHOCTI CIIJTBHOTO BUKOPUCTAHHS (3MICTOBOTO, (PYHKIIIOHATHHOTO, TEXHOJIOTIYHOTO,
MIPOrPaMHOTO TOIIIO).

4. 3acobu HaBuaHHS Ta oOONaAHAaHHA (KpIM JESKMX BUTPAaTHUX MarepiajiB), IO
MOCTaBJISIIOTHCS Ta BAKOPUCTOBYIOTHCS B OCBITHROMY TIpOLIeCi B HaBUaJIbHUX KabiHeTax 1 STEM-
naboparopisiXx, MOBMHHI MaTH TIri€HIYHUN cepTudikaT abo BHCHOBOK JAEpKaBHOi CaHITapHO-
eMiIeMIOJIOTIYHO] eKCIepPTU3HM, Ta TEeXHIYHWM nacmopT Ha BHUPIO, Ta JeKiapauiio IMpo
BIJIMOBIAHICTh BUMOTaM TEXHIYHUX PErJaMeHTIB; OyTH YKOMIUIEKTOBAHUMHU 1HCTPYKIISIMU PO
BUKOPUCTaHHA Ta 30epiraHHs BUKJIAQJEHUMM YKPaiHCBKOIO MOBOIO, Ta 0O0OB’SI3KOBUMHU
METOAMYHUMH MaTepialaMH JJisi PI3HUX BHJIB POOIT BIAIMOBIIHO JO OCBITHIX Ta HaBUYaJbHUX
porpam.

Yci BUTpaTHI MaTepiaan MaloTh OyTH JTOCTYITHUMU IS IPUA0AHHS B Y KpaiHi.
5. 3acoOu HaByaHHS Ta 00JaJHAaHHA, AKUMH MOXYyTb OyTu obnaanani STEM-naGopatopii
3aKJIa/iB  3arajbHOi cepeqHboi Ta mpodeciiiHoi (mpodeciiHO-TeXHIYHOT) OCBITH, IO

3a0e3nevyroTh 3700yTTS MOBHOI 3arajibHOI CepeHbOI OCBITH, MOBHHHI BIJMOBIJATH BUMOTAM,
HaBeJeHUM y Tabmui 1:

Tabnuys 1
Ne| HaitmenyBaHHA Bumorn no cknany KinbkicTs* [Ipumitka
oOJlaHAHHS KOMIIJIEKTIB,
OJl.
1. |3D npuntep - 3D npuHTEp 3 BIAMOBITHUMU 10 3 Jlo3BOISIETHCS
pazoMm 3 BUTPATHUMH MaTepiajlaMu JJisi BUKOPHCTOBYBaTH
BUTPATHHUMH BUTOTOBJICHHSI 3aTJIAHOBAHUX BUTPATHI MaTepiaiu




MaTepialiaMu Ha
HaBYaJIbHUN PIK

3100yBayamMu OCBITH BUPOOIB
MIPOTSATOM OJTHOTO HABYAJIHLHOTO
POKY;

- MporpaMHe 3a0€3MeYeHHS;

- METOAMYH1 MaTepiaiu s
BUKOPUCTAHHS B OCBITHHOMY
mporeci

kpiMm ABS-mnactuky
(Hanpukian,
JI03BOJISIETHCS
BUKOpHUcTOBYBaTH PLA-
IUTACTHK (U1 MoJeleHt i3
3aKPHUTOIO
KOHCTPYKIIi€I0) 200
rymy)

. [3D ckanep

- 3D ckanep;

- MporpaMHe 3a0e3MeYeHHS;
- METOAMYHI MaTepiaau JIs
BUKOPUCTAHHS B OCBITHHOMY
mporeci

o3

3a notpeboro

. [3D pyuku paszom 3
BUTPATHUMH
MaTepialaMu Ha
HaBYaJIbHUN PIK

- 3D pyuku 3 BiANOBIIHUMU
BUTPATHAMH MaTepiajlaMu JIst
BUT'OTOBJICHHS 3aINIAHOBAHUX
3100yBayaMu OCBITH BUPOOIB
MPOTSATOM OJTHOTO HaBYAIHHOTO
POKY;

- METOJIMYHI MaTepiaiu Jyist
BUKOPUCTAHHS B OCBITHHOMY
rporeci

mo 15

3a notpeboto.
Jlist 3m00yBayiB
MOYaTKOBOI OCBITH

. [Hudposuit
¢bpe3epyBanbHUNA
BEpCTar 3
YHCIIOBHM
IPOTrPaMHUM
YIPaBIIIHHAM 3
BUTPATHUMHU
MaTepialaMu Ha
HaBYAJIBLHUN PIK

- mudpoBuil ppe3epyBaTbHUI
BEpCTAT 3 YUCIOBUM
MIPOTPaMHUM YIIPABIIiHHSM;

- CHeLiaIbHUM 3aXMCHUN CTIII,
KOMIUIEKT 3aXUCHUX OKYJISIPIB;
- crienianbHUM Hadip
IHCTPYMEHTIB ISl €KCIUTyaTaIii
rdpoBoro hpe3epyBaTbLHOTO
BepcTaty Ta (piHATIBLHOTO
00pobneHHs BUpOOiB;

- BUTPATHI MaTepiayin JIst
BUTOTOBJICHHSI 3aTJIAHOBAHUX
3100yBa4aMu OCBITH BUPOOIB
[POTSATOM OJTHOTO HABYAJIHLHOTO
POKY;

- IporpamMHe 3a0e3NeueHHs;

- METOJIMYH1 MaTepianu st
BUKOPUCTAHHS B OCBITHHOMY
rporieci

3a motpeboro Ta 3a
YMOBU HasiBHOCTI
CHUCTEMH IOKEKHOTO
3aXUCTY, BEHTHJIALIT,
creniajabHOro
OCBITJICHHS (HECOOX1THUX
TS 3a0€3IeYeHHS
6e3meyHoi poboTu 3
BepcTaToMm) 1 paxiBIis B
3aKJIaJi OCBITH 3
BHKOPHUCTAHHS BEPCTATy




. [Uudposuit
TOKapHUIl BepcTar
3 YHCJIOBUM
IPOTrpaMHUM
YIPaBIIHHAM 3
BUTPAaTHUMHU
MaTepialiaMu Ha
HaBYAJILHUN PiK

- uu¢poBuil TOKapHUI BepcTart
3 YHCJIOBUM IPOTPAMHUM
YIPaBITiHHSAM;

- CHELAJIbHUN 3aXUCHUH CTiJ,
KOMIUICKT 3aXUCHUX OKYJISPIB;
- crerianpbHu HaOip
IHCTPYMEHTIB JUIsl eKCIUTyaTamii
U(PPOBOTO TOKAPHOTO
BepcTaTy Ta (piHaIBHOTO
00poOIeHHs BUPOOiB;

- BUTpATHI MaTepiaiy JuIs
BUTOTOBJICHHS 3aIITAHOBAHHUX
3100yBayamMu OCBITH BUPOOIB
MPOTSITOM OJTHOTO HABYAJIHLHOTO
POKY;

- MporpaMHe 3a0e3MeYeHHS;

- METOIMYHI MaTepiaau JIs
BUKOPUCTAHHS B OCBITHBOMY
mporeci

3a notpeboro Ta 3a
YMOBH HasiBHOCTI
CHUCTEMH I0KEKHOTO
3aXHUCTY, BEHTHIIALIT,
CIIELiaIbHOIO
OCBITJICHHS (HEOOX1THUX
JUT 3a0e3IeyeHHs
0e3reyHoi poboTH 3
BepcTaToM) 1 (paxiBis B
3aKJIal OCBITH 3
BUKOPHUCTAHHS BEPCTATY

. (Uudposuii
JTa3epHUN BepCTar
3 YHCIIOBUM
MIPOTpPaMHUM
YIPaBIiHHAM 3
BUTPATHUMH
MarepiajamMu Ha
HaBYaJIbHUN PIK

- nupoBuil MazepHUil BepcTaT
3 YUCJIOBUM TIPOTPAMHUM
YIPaBIiHHSIM;

- cremiajJbHUM 3aXUCHHAH CT1,
KOMIUIEKT 3aXHCHUX OKYJISIPIB;
- crierianbHUN HaOip
IHCTPYMEHTIB AJIsl eKCIUTyaTalil
11 (POBOIO JTa3EPHOTO
BepcTary Ta (hiHaJIbHOTO
00pobneHHs BUPOOiB;

- BUTPATHI MaTepiaJin JIs
BUTOTOBJICHHS 3aIJTAHOBAHHUX
3100yBayaMu OCBITH BUPOOIB
MIPOTSATOM OJTHOTO HABYAJILHOTO
POKY;

- MporpaMHe 3a0€e3MeYeHHS;

- METOJIMYHI MaTepianu s
BUKOPHUCTAHHS B OCBITHHOMY
rporeci

Jns nazepHoro
IpaBilOBaHHS Ta
BUpi3aHHA. 32 TOTPeOOro
Ta 32 YMOBU HasiBHOCTI
CHCTEMH TMOXKEHKHOTO
3aXUCTY, BEHTUJIAIIIT,
creniajabHOro
OCBITJIEHHS (HEOOX1THUX
1151 3a0€3MeUCHHS
6e3meyHoi podoTu 3
BepcTaToMm) 1 axiBIisd B
3aKJIa/ii OCBITH 3
BUKOPUCTAHHS BepCTaTy

. |[TporpamoBani
€JIEKTPOHHI
MOTYJTi

- MIKPOKOHTPOJIEPH;

- TaTYUKH;

- BUKOHABY1 MEXaHI3MU;

- IporpaMHe 3a0e3MneueHHS;
- METOJIMYH1 MaTepianu s

o 8

KinpkicTs OMHHILE
3aJIEKHO BIJT
KOMIUIEKTAIIi] Ta
pO3paxyHKOBOL
KUJIBKOCTI KOPUCTYBaviB




BUKOPHUCTaHHS B OCBITHBOMY
MpoIIeci;

- 1oJaTKoBe o0IaJHaHHA (3a
oTpedoo - MyJIbTUMETP,
[1aTH IPOTOTUITYBAHHS (SKILO
HC BXOIATH Y KOMHJ’[CKTaHiIO

Ha0opY));
- KOHTEHHEpH 17151 30epiraHHs

Ha HaBYaJIbHUU
KOMIUJIEKT.
BukopucToByIOTBCA Y T.
Y. 111 MOJICIIFOBAHHS
pPO3yMHUX IIPUCTPOIB Ta
BUBYEHHS [HTEpHETY
pedent

OyTU B OJTHOMY IPUCTPOI);

- 2 200 OlLIbIIE MBHUAKICHI
KapTH 1am’ Tl 115
¢doroamapariB Ta Bizeokamep 3
o0csrom mam’sTi He MeHIe 32
Gb;

- mTatuB(K) U1t TpUcTporo(iB);
- 2 6e31poTOBiI MiKpOhOHHU TS
3aInCy 3BYKY;

- KOMITJIEKT CTYiHHOTO
OCBITJICHHS;

- KOMIUIEKT (oHiB (32
HEOOX1THOCTI - 3 TPUMa4YaMH ),
- MporpaMHe 3a0e3MmeYeHHs
11 0OpOOJICHHS Bijieo Ta
3BYKY;

- METOJIMYHI MaTepianu s
BUKOPHUCTAHHS B OCBITHHOMY
rporeci

. |HaBuanpHi - poOoTH30BaHI HABYAIBHI o 8 KinpkicTs OMHAL
poboTn MPUCTPOi a00 CHCTEMH 3JICIKHO BiJT
BI1JIIIOB1HO JI0 BIKOBOT KOMIUIEKTAL] Ta
KaTeropii 3100yBayiB OCBITH; pPO3paxyHKOBOL
- IporpamHe 3a0e3neueHHs KUTBKOCTI KOPUCTYBaYiB
(Mosxe OyTH sIK Ha HOCIT JJIs Ha HaBYaJIbHUU
BCTAHOBJICHHS Ha TIEPCOHAIbHI KOMIUJIEKT
komrt roTepu (nam - [1K), a6o
3HAXOJIUTHUCS Y BUTLHOMY
noCTyIn B [HTepHETI);
- METOAMYHI MaTepiaau JIs
BUKOPUCTAHHS B OCBITHBOMY
mporeci
. |®oto-Bineo - uu¢poBuit poroanapar Ta 1 3a notpeboro
CTy IS nudposa Bieokamepa (MoOxe




10.

MexaTpoHHi
cucreMy/ CTaHIll
3 BIJAIIOBIJHUMU
BUTPATHUMH
MaTepiaraMu
TS eKCILTyaTarii
Ha HaBYaAITLHUM

piK

- MEXaTPOHHI CHCTEMU/CTaHIIi1
PI3HUX TEXHOJIOTTYHUX
MPOIIECIB;

- KOHTPOJICPH;

- TaTYUKH;

- BUKOHAaBY1 MEXaHI3MU;

- BIITIOBITHI BUTpATHI
MaTepiaau I eKCIuTyaTaltii
MEXaTPOHHHUX CHCTEeM/CTaHIIIN
MPOTSATOM OJIHOTO HABYAJIHLHOTO
POKY;

- CHeIiabHUI KOMIUIEKT
IHCTpYMEHTIB

TU1s1 00CTTYTOBYBaHHS
MEXaTPOHHHUX CHCTEeM/ CTaHIIiH;
- METOJIMYHI MaTepianu s
BUKOPUCTAHHS B OCBITHHOMY
MpoIIeci;

- mporpaMHe 3a0e3neueHHs

o 6

3a notpeboro Ta 3a
YMOBH HasiBHOCTI
(daxiBi B 3aKIai
OCBITH 3 BUKOPUCTaHHS
oOnaguanua. [ToBuaHi
BIJIITOBIIATH BIKOBIH
Kareropii 3100yBa4iB
OCBITH

11.

KoMmriuiektu o
MO/IECTTFOBaHHS1/
Habopu

IS
KOHCTPYIOBAaHHS 3
pizHUMEI
crocodbamMu

3’ € JHAHHS
neranen

- Bix 50-Tu eneMeHTIB 3 JepeBa,
[JIaCTUKY, METaJly TOIIO abo
KOMOiHaIli1 MaTepianis;

- METOJIMYH1 MaTepiaiu s
BUKOPHCTAHHS B OCBITHHOMY
Mporeci;

- MporpaMHe 3a0e3nedyeHHs (3a
MoTpedo1o);

- KOHTEeHHEepH 1151 30epiraHHs

no 15

3a notpeboro. KiabKicTb
OJIMHUIIE 3AJIEIKHO BIJT
KOMIUIEKTALi Ta
PO3paxyHKOBOI
KUTBKOCTI KOPUCTYBaviB
Ha | HaBYaJIbHUN
KOMILIEKT. MOIIMBICTh
0aratopa3zoBoro
BUKOpPUCTaHHA 0e3
BTpavyaHHA SKOCTI. 3a
HeOoOX1IHOCTI -
CYMICHICTB 3
IPOrpaMOBaHUMHU
€JIEKTPOHHUMH
MOJyJISIMH Ta
HaBYaJIbHUMHU poOOTaMu

12.

TpenyBanbHi M0
U151 HABYAIbHUX
3aHATH 3
POOOTOTEXHIKH

- MaTOBa THY4YKa MOBEPXHS (3a
MoTpeOoIo - 3 IEPECYBHUM
1a0ipUHTOM) TSt PO3MIIIIECHHS
Ha cTouri/cTonax abo miaIosi;

- METOAMYHI MaTepiaau JIs
BUKOPUCTAHHS B OCBITHHOMY
mporeci

He menme 4

3a notpeboro.
PexomennoBano
BUKOPUCTOBYBATH IOJIS 3
napaMmeTpamu Big 2 My
JoBXuHYy Ta 1,5 My
UIUPUHY 1 OlIbIle




BipTyaIbHOT
pEabHOCTI

13.IIporpamue 3a HanpsiMamu poOOTH,
3a0e3neueHHs 10 peai3yeThCs B
STEM-na6oparopii.
KinpkicTe BiAIIOBIAHO 10O
kinpkocti 1K, Ha skux
BUKOPHUCTOBYBAaTUMETHCS
porpaMHe
3a0e3neyeHHs
14.|BumvBanbHa - mporpaMHe 3abe3neyeHHs (3a Ho 2 3a notpeboro
MallliHa/MalluHKa [T0Tpe6o1o);
JUTSI BAIIIUBKY 3 - METOJUYHI MaTepialin Jist
KOMIT'IOTEPHUM  [BUKOPHCTaHHS B
YIIPaBIIIHHAM OCBITHbOMY IIpoOIIeCi
15.|0Okynsapu/ mosaom Ho3 3a notpeboro

16.

JlomaTtkoBi 3aco0u
HaBYaHHS Ta
oOJIaTHAHHS

VTSI IPOBEICHHS
TTOCJIIAIB Ta
3I1ACHEHHS
[MPOEKTHOL
ISTIBHOCTI

BinmoBigHO 10 MyHKTIB
6-11 nporo Tumnosoro
nepemniky

* KifbKiCTh OJJUHHULG 3aCO01B HaBYAHHS Ta 00JIaJHAHHS, [I[0 BXO/ATh {0 KOMIUIEKTIB, BU3HAYAETLCS BiAIOBIAHO 10
CepeIHbOT HAMOBHIOBAHOCTI KJIACIB 3aKJIay 3araibHOI cepeIHbOi OCcBiTH. KUTBKICTh OMHUID Y MEPENiKy 3a3HAUCHA
3 pO3paxyHKy Ha FPaHUYHY HAIIOBHIOBAHICTh KJIACY BiIMOBIAHO 10 3aKoHOAABCTBA (30 y4HIB).

6. MynpTumeniiine oOnagHaHHSA, EJIEKTPOHHI OCBITHI peCcypcH Ta HPUCTOCYBAHHS IS
HaByasbHUX KaOiHeTiB Ta STEM-naGoparopiii mOBHHHI BIAIOBIAATH BUMOTaM, HaBEIACHUM Y

TabInIl 2:
Tabnuys 2
Hasga Bumoru ta cxiiamosi KinekicTs
3aco0y/o0nagHaHHS

1. MynbsTuUMeiliHe 1.1. Kommnekt MyiabTuMeiiHOTO 0OnaaHanHs. Tum 1 1
oOJtagHaHHS A) InTepakTuBHA IOIIKA!

TTOTIIKA TIPSIMOT MPOEKITii 3 MOKIIMBICTIO HACTIHHOTO

KpiTUICHHS;




poboya moBepxHs O61J10T0 KOJIbOPY, TBEP/A, 31
CreIiaJbHUM aHTUOTMCKOBUM MOKPUTTSM, CTINKUM JI0
YIIKOJKEHb, PO3pPaXOBaHa, 30KpeMa, JJIs MMCbMa Ha Hil
MapKepaMH Ha BOJIHIA OCHOBI;

MiHiMasbHa Jgiaronasns 75" . Po3mip Ta acnekTHe

CHiBBiHOIIIEHHS po00YOi MOBEPXHi JOUIKH Ma€ 30iraTucs
3 PO3MIpOM Ta aCMEKTHUM CITiBBiTHOIICHHSM
MPOEKIITHOTO 300pa)KCHHST IPOEKTOPA;

TTOIITKA TIOBMHHA 3a0e31euyBaTi MOXIINBICTh YIIPABIiHHS
KOHTEHTOM 0€310CEePEHBO 32 JOTTIOMOTOI0 JIOTHKIB
MaNbINB pyKu ab0 CTHITyca/MapKepa,;

rapaHTis Ha JIOIIKY HE MEHIIe 3 POKiB

b) MynbTumeniiHui MpOEKTOP 3 KOPOTKOPOKYCHUM

00’ EKTUBOM:

cBiTiioBuii moTik He MeHire 3000 ANSI aromeHiB;
PO3TbHA 3JJATHICTh MPOEKTOPA IIOBUHHA OYTH HE MEHIIIE
XGA,

1024 X 768 mikceniB, a00 WXGA, 1280 X 800 mikceris;

pecypc po6otu tamnu He MeHIne S000 roaun y
CTaHJAPTHOMY PEXUMI;

MPOEKTOP MOBHHEH KOMITJICKTYBATHCh CHEIIaTbHAM
MiABICOM,

KU KpIMUTbCS Oe3MocepeIHbO HaJl BEPXHIM KpaeM
IHTepaKTUBHOI JOUIKU J0 CTiHU 200 110 CcTei;

BIJICTaHb B 00’ €KTHBA MPOEKTOPA 1O IIOLUIMHH MPOEKIIiT
He OunbIe 1 m;

OBKMHA 1IHTEPPENCHOTO APOTY - HE MEHIIIA, HIXK
HeoOXiHa JUIs miAKItoYeHHs npuctporo 1o [TK
MeJaroriYHOTO MPaIliBHUKA Y MICIII HOTO BCTAHOBJICHHS,
rapaHTis Ha IPOEKTOP HE MEHILE 3 POKiB;

rapaHTisl Ha JJaMIy po€eKkTopa He MeHie 1 poky a6o 1000
TOJMH B pOO0OUOMY peKHUMI

B) bazoBe mporpamue 3a0e3nedeHHs A1 IHTePaKTUBHOL
JTOLIKHU Ta MYJIbTUMEIIMHOTO MPOEKTOpA:

IUTSE CTBOPEHHS, TIEPETJISILy Ta MPOTpaBaHHS
IHTEpaKTUBHOI'O HABYAJIILHOTO KOHTEHTY;

CyMicHe 3 onepauiiiHoro cucremoro (mani - OC) I[IK
Me1aroriyHoOro MpariBHUKA

I') AkycTnuHa cuctema 30BHIIIHS 200 BOyJ0BaHa B
IPOEKTOP (3a MOTPedOoIo):

MOTYXHICTb He MeHIe Hix 10 Bt

1.2. Kommnekt mynsTumMeaiiaoro obnaananus. Tum 2
A) MynbTUMETIHHUI TPOEKTOP 3 KOPOTKOPOKYCHUM
00’€KTHBOM Ta IHTEPAKTUBHUMU (YHKLISIMU:




cBiTiioBuii OTiK He MeHIre 3000 ANSI aromeHiB;
PO3/lJIbHA 3JaTHICTh MPOEKTOPA MOBUHHA OyTH HE MEHIIIE
XGA,

1024 X 768 mixceniB, a00 WXGA, 1280 X 800 mikcenis;

pecypc podotu nammnu He MeHmie 5000 roauH y
CTaHJAPTHOMY PEKUMI;

KOMIUIEKT €JIEKTPOHHUX CTHITYCiB/MapKepiB;

KOMIUIEKT JIJISl TABICY (KPITUICHHS);

BiJICTaHb BiJl 00 €KTHUBA MPOEKTOPA 1O TUIOMIUHH MPOEKIIiT
He OinbiIe 1 M;

OBXXKMHA iHTEp(ENHCHOTO APOTY - HE MEHIIA, HIX
HeoOX1THa JUTsl MAKII0YeHHS pucTpoto 1o [TK
Me/1aroriyHOrO MpaliBHUKA Y MicIli HOT0 BCTAaHOBJICHHS;
rapaHTis Ha MPOEKTOP HE MEHIIE 3 POKiB;

rapaHTis Ha JJaMITy IpoeKkTopa He MeHIe 1 poky a6o 1000
TOJIMH B pOO0OYOMY PEXKHMI

b) MapkepHa jgorika (3a moTpe0oro) st
MYJIBTHMEIIHOTO MPOEKTOpPA:

poOoYa MoBepXHsS MaTOBA, MarHITHO-MapKepHa, 01J10To
KOJIOPY, PO3paxoBaHa y TOMY YHCII JIJIsl IUChMa Ha Hiit
MapKepaMH Ha BOJHIH OCHOBI;

niaroHayb He MeHie 75”. Po3mip Ta acriektHe

CHIBBITHOILIEHHS poO0Y0i MOBEPXHI JOMIKK Ma€ 30iraTucs
3 PO3MIPOM Ta aCMEKTHUM CITiBB1THOIIEHHSM
MPOEKIIMHOr0 300paXeHHsI MPOEKTOPa

B) bazose nporpamue 3a0e3neueHHs s
MYJIBTUMENIINHOTO TIPOEKTOPA:

JUIS CTBOPEHHS Ta MEPErJsiay iHTepaKTHBHOTO
HaBYaJHHOTO KOHTEHTY;

cymicHe 3 OC IIK neparoriunoro mpamiBHUKa;

HasIBHICTh 0a30BUX rpadiyHUX IHCTPYMEHTIB: BUOIp TUITY
Ta KOJIbOPY Mapkepa, 6a30Bi reoMeTpHuHi Girypu (oo,
KBaJIpaT, TPUKYTHHUK ), MOKJIUBICTh 3MIHU (POHY pOOOUOL
30HHU (B JiHIIO, B KIITHHKY)

I') AkycTruHa cuctema 30BHILIHS a00 BOyJ0BaHa B
IPOEKTOP (32 MOTPedOoI0):

MOTY>KHICTh HE MeHIe HiK 10 BT

1.3. Kommekt MynsTuMeaiifHOTo o0naaHanHs. Tum 3
A) IHTepaKTUBHA TTaHEIb:

MiHiMasbHa riaroHans 65”7

MiHIMaJIbHa PO3JiTbHA 3MaTHICT 300paxeHHs 3840 X

2160 mikcemiB;
TOTUKOBA TEXHOJIOTIS YIIPaBIiHHS KOHTEHTOM 3a
TOTIOMOTOI0 IOTHKIB MajbIliB pyKH a00 CTHIIyca/MapKepa;




3axMCHE, 3arapToBaHe, aHTUOJIIKOBE CKJIO €KpaHy;

pecypc podotu matpuii He meHIe 20000 roauH;
BOY/JIOBaHAa aKyCTHYHA CUCTEMa MOTYKHICTIO He MeH1Ie 10
Bt (3a moTpeboro);

HasBHICTb 30BHilIHIX iHTepdeiiciB USB, VGA, HDMI ta
LAN (RJ45);

HACTIHHE KpIiIJieHHS Ta/ab0 MOOUIbHUN CTEH IS
TPaHCIIOPTYBaHHS B IPUMILLEHHI;

3a HasiBHOCT1 BOytoBaHoro IIK: 06’em onepatuBHO1
1am’siTi He MEHIIIe

HiXk 4 ['0, 06’em HakonnuyBau He MeHIue 240 I'6 SSD a6o
500 I'6 HDD Ta nintpumysatu ctanaapt IEEE He ripie
802.11 n;

b) bazoBe mporpamue 3a0e3nedeHHs 17151 IHTepaKTUBHOL
naHesi nonepeanbo BecraHosieHa OC 3 6e3KOILTOBHUMHU
OHOBJICHHSIMM (32 YMOBH HassBHOCTI KOMII' FOTEPHOTO
MOJTyJIs);

MOJKJIMBICTh CTBOPEHHSI, IEPETIISATY Ta MPOTPaBaHHS
IHTEPaKTUBHOI'O HABYAJIbHOTO KOHTEHTY

1.4. Kommnekt MynbTUMeAIHOTO oOnaaHaHHs. Tun 4

A) MynbTUMEIIHHIA TPOEKTOP 3 KOPOTKOPOKYCHUM

00’ €KTUBOM:

cBiTiioBuii oTik He MeHire 3000 ANSI aromeHiB;
pO3/iIbHA 3JaTHICTh MTPOEKTOpPA TOBUHHA OYTH HE MEHIIIE
XGA,

1024 X 768 mixceniB, a00 WXGA, 1280 X 800 mikcenis;

pecypc po6otu tamnu He MeHIre 5000 roaun y
CTaHJAPTHOMY PEXUMI;

MIPOEKTOP MOBUHEH KOMILJIEKTYBATHUCh CIIEL1aIbHUM
MiABICOM,

KU KpIMUTbCS Oe3M1ocepeIHbO HaJl BEPXHIM KpaeM
IHTepaKTUBHOI JOUIKU A0 CTiHU a00 10 cTei;

B1JICTaHb BiJ 00’ €KTHBA MPOEKTOPA JO IJIOMIUHUA MPOEKIIii
He Oinbire 1 m;

TOB)KMHA 1IHTEPPENCHOTO APOTY - HE MEHIIIA, HIXK
HeoOXiJHa /Ui HiAKItoYeHHs npuctpoto 1o [1K
MeAaroriyHoro MpaliBHUKA y Miclll HOr0 BCTAHOBJICHHS;
rapaHTis Ha IPOEKTOP HE MEHILE 3 POKiB;

rapaHTis Ha JJaMITy TIpoeKkTopa He MeHIe 1 poky a6o 1000
TOJUH B poO0YOMY pEXHUMI

b) MapkepHa gomika A MyJbTUMEAIMHOIO IPOEKTOpA:
poOoya MoBepXHs MaTOBA, O110r0 KOJILOPY, pO3paxoBaHa
y TOMY YHUCJI JUIsl TMChbMa Ha Hill Mapkepamu Ha BOAHIM
OCHOBI;




niaronans He MeHure 75", Po3Mip Ta acrexkTHe

CHiBBiAHOIIEHHS po00YOi MOBEPXHi JOUIKH Ma€ 30iraTucs
3 PO3MIpOM Ta aCMIEKTHUM CITiBBiTHOIICHHSM
MPOEKIITHOTO 300paKCHHS IPOEKTOPA

B) bazoBe mporpamue 3a0e3neueHHs s
MYJIBTHMEIITHOTO MPOEKTOpA:

TUTSI TIEPETIIsi Ty HaBYAJIbHOTO KOHTEHTY;

cymicHe 3 OC IIK nmegaroriyHoro npaiiBHUKa

I') AkyctuaHa cuctema 30BHiIIHA a60 BOy10BaHa B
MPOEKTOP (3a MOTPeOoI0):

MOTYXHICTHh He MeHIIe Hik 10 BT

1.5. bararogyHKLIOHAIBHUIA TPUCTPIN (IPUHTEP-CKaHEP-
KOIIIp):

MOBMHEH 3a0e3nedyBaTH IpyK y ¢popmari nanepy A4;
MIPUHTEP Ta KOMIp JUIs IPYKY KOJIBOPOBHX (32 MOTPe00I0)
Ta YOPHO-OUTUX JOKYMEHTIB;

TEXHOJIOTisl CTPYMEHEBOT0 a0 J1a3epHOTO APYKY;
IIBUJIKICTh IpYKY He MeHIe Hix 20 apk./XB.;

CTapTOBHI KOMILJIEKT BUTPATHUX MaTepiaiiB Mae
3abe3neuyBatu He MeHIe HixX 4000 BUIPYKIB JOKYMEHTIB
dbopmaty A4 13 cepeHIM 3aIMIOBHEHHSIM CTOPIHKH HE
MeHie 5 %;

BUTpAaTHI MaTepiajiv AJi MOJIEJl PUCTPOIO MAKOTh OYTH
JOCTYITHUMM JUI IpU0aHHs B YKpaiHi,

rapaHTisi He MeHIe 1 poky

2. EnexTpoHHi OCBIiTHI
pecypcu

EnexTponHi OCBITHI pecypcu
IToBUHHI BiAMOBIAATH HABYAJILHUM MPOTpaMaM

3. lemoHCTpaIiifHe
oOJlafHaHHS

[Tanens nemoHcTpariiiina

[Tpe3eHTaliiiHuii CTATUYHUI KOMIUIEKT 3 yCTaTKyBaHHSAM
TSI 3aKPITUIEHHS Ta IEMOHCTpaLii Ta0iauilb, KapT,
EMOHCTpAIIITHIX MOJIeJIel Ta IHIIMX HAOYHHUX 3ac001B
HaBYaHHS

[MudpoBa moKyMEeHT-Kamepa

3abe3mnevyye q1eMOHCTPAIIIIO TUIOCKUX JOKYMEHTIB
dbopmatom He MeHIIIE A4. Y KOMIUIEKT Ma€ BXOJUTH
nporpamMHe 3a0e3nedeHHs i1 pOOOTH 3 JOKYMEHT-
kameporo cymicHe 3 OC I1K nmenaroriuHoro npariBHUKa,
MMOBUHHE MaTH iHTep(eic YKpaiHCHhKOI MOBOIO

4. IlpuctocyBaHHs

4.1. Jomxka. Tum 1

Jloiika Mar"iTHO-MapkepHa, 0ijla Ha MeTaieBiii OCHOBI,




JiaroHajb He MEHIe 2 M, CTallioHapHa ab0 MOpTaTUBHA.
Mapxkepu 114 61101 JOIIKHU (HE MEHIIIE 3-X Pi3HUX
KOJIbOPIB).

['yOxa asst MapKepHOT TOMIKH (HE MEHIIE 2-X).

Habip mMaruitiB i KpirieHHs 10 AOMIKH (He MeHIIe 3-X).
HaGip ans kpirmieHHs TOMIKA

4.2. Homxka. Tum 2

Jlomika a1 Kpeiiu Ha OJIHY, AB1, YOTUPH ab0 11’ STh
POOOUYNX MOBEPXOHB, MOKE BUKOPHUCTOBYBATUCH SIK
MarHiTHa JyIsi KPiTUICHHS IGMOHCTPAIIHHOTO 00J1a THAHHS,
niaroHaj b HE MEHIIIE 2 M.

HaGip xpeiiau nms qomku (0is1a Ta KOJIHOPOBA) (HE MEHIIIE
5-1n).

HaGip marsiTiB /u1st KpiTuIeHHS 0 JOMIKH (HEe MeHIe 3-X).
Habip i kpirieHHs JOIIKHA

7. 3acobu HaBuaHHA 1 oOnagHaHHSA I KaOiHEeTy O10JI0Tii MOBHHHI BiJIITOBIIATH BUMOTaM,

HaBe/IEHUM y Tadnui 3:

Tabnuys 3

Hasga
3aco0y/o0nagHaHHS

Bumoru ta ckiamoBi

KinekicTs

I. llndpoBe BuMiproBaibHe 00,12 JHAHHS

1. Hudpose
BUMIpIOBaJIbHE
oOJragHaHHS

[{u¢poBuii BUMiprOBaJIbHUN KOMII FOTEPHUN KOMILJIEKC
1St KabiHeTy 6ioyorii

[{udpoBuii BUMiproBaIbHUN KOMII FOTEPHUN KOMILIEKC
Ma€ MOKJIMBICTh 06€3/IpOTOBOT Ta/abo APOTOBOI Nepeaayi
nanux (y Tomy uucii USB) no TIK Ta/a6o 1o xmMapHOTO
CepBicy, Ma€ MOXKIIUBICTh BUBOY JAHUX HA €KpaH
npucTporo Ta/abo Ha expal [IK. Moxe 3abe3neuyBaT
aBTOHOMHUH pEXUM pPOOOTH.

Komriekc cynpoBoIKyETHCS THCTPYKITIETO 3
eKCIUTyaTallii, MeTOANYHUMU MaTepiaiaMu Ta
MpOorpaMHUM 320€3MeYCHHSIM.

KinbkicHwii Ta sSIKiCHUHN CKIaa U(POBOTO
BUMIiPIOBJILHOTO KOMIT FOTEPHOTO KOMILIEKCY, B T. U.
Ha01p JaTYMKIB, [Tl KabiHeTy 010J10T1l BU3HAYAETHCS
€1aroriYHUM MPaI[iBHUKOM.

Habip apoTiB y KiIbKOCTI, JOCTATHIM JUIS MiAKITIOYSHHS
NATYNKIB (32 TOTPEOOIO)




MeToauuHi MaTepiaiu:

METOAMYHI MaTepiaju 3 MPOBEACHHS CKCIICPUMEHTIB Ta
nabopaTopHUX poOIT HA HABYATLHUX 3aHSITTAX, & TAKOXK
MIPOEKTHOI isUTBHOCTI 3100yBayviB OCBITH 3
BUKOPUCTAHHSAM IIU(PPOBOTO 00JIaHAHHSI.
XapaKTeprCTUKU POTrPAMHOTO 3a0e3neueHHs HU(POBOTO
BHUMIPIOBAJILHOTO KOMIT FOTEPHOT'O KOMIUICKCY':
MOXJIMBICTB 300py JaHUX OJHOYACHO 3 JEKUIBKOX
JIaTYHKIB;

KUIbKa PEKHUMIB BiI0OpaKeHHS JTaHuX (rpadiku, TabauIi
TOIIO);

EKCTIOPT JaHUX B PEAKTOP TAOJIHUIIb;

HasBHICTb Bepciii mporpamuoro 3abesneuents OC,
cymicHux 3 [1K,

3 KM Oy/ie BUKOPUCTOBYBATHUCH;

nporpamMHe 3a0e3TNeUeHHs TOBUHHE MaTH iHTepdeiic
YKPaiHCbKOK MOBOIO

Jatunk pH

JlaT4nK OCBITIICHOCTI

JlaTunk THCKY

JlaT4uk BYIJIEKHCIIOTO rasy

JlaTumk BOJIOTOCTI

JlaTunK TUXaHHS

Jatuuk EKT’

JlaTumk ynapTpadionaeToBOro BUIPOMIHIOBAHHS

I[aTLII/IK TEMIICPATYPU HABKOJIMIIHBOT'O CEPCAOBUILIA

JlaTunK 4aCTOTH CepLEBUX CKOPOUYEHb

JlaTuuk apTepiaJbHOTO TUCKY

JlaT4nk MOBEPXHEBOI TEMIIEPATYPU




II. Borauika. Pocaunnu

1. [lemoHcTpaliiiHe
o0nagHaHHA

Konexkuii, repOapii, Mmoaeni, npuiiaau

A) Konexii

Hatypanbauii maTepian mae 6yt 1o0pe
BIJIIIPENapOBaHUii, HE MaTH MOIIKO/KEHb, 3AJIUIIKIB
cyoctpary. CynpoBopKyBaTHCs 1H(OpMaILIi€ro PO pOJIOBY
Ta BUJIOBY IPUHAIICKHICTh KOKHOTO 3pa3Ka, I Kpamoi
11eHTU(IKALIT MOXKIIUBE CYIPOBOKEHHS 3pa3zka
($hoTO300paKEHHSIM.

Mae KOMIIIEKTYBaTUCS] METOJJUYHUMH MaTepiaiaMu JJs
BUKOPHUCTAHHS B OCBITHROMY Iporieci. MicTUTh
HaTypaJbHi 3pa3Ky MaroHiB, JUCTKIB, KBITOK Ta KOPEHIB
HaNOUIbII MOIMIMPEHUX BUJIIB POCIMH, PO3MIIIEHI Ha
okpemux nuctax. [1igibpaHi BiAMOBIAHO 10 TEM
HaBYaAJIbHOI IIPOrpaMHu

b) I'epGapii

I'epOapHi 3pa3ku BUCYIICHI, MPUKPITUICH] 10 TepOapHUX
JMCTIB Ta rnomimieHi B kopoOxu. [igibpani BiamOBiTHO 10
TeM HaBYaJIbHO1 Tporpamu. Koxken repbapHuii TucT
CYINIPOBODKYETHCS 1HPOPMAITIEIO TIPO POJAUHHY Ta BUJIOBY
Ha3BU. KUTBKICTh JIMCTIB 3aJI€KUTH BiJl KITBKOCTI POJAOBHUX
Ta BUJOBHX 3pa3KiB, [0 € THIIOBUMHU MPEICTABHUKAMHU.
Harypanbuamii matepian mae 6ytu qo0pe
BiJIITPETIapOBAHMIA, HE MATH MOIIKO)KCHb, 3aJTUIIIKIB
cyOcTpaty, 11 Kpamoi i1eHTudikaii MoXiIuBe
CYTIPOBOKECHHS 3pa3ka (OTO300paKCHHSIM.

Mae KOMITJIEKTyBaTHCSI METOAUYHUMU MaTeplaiaMu JUIst
BUKOPHUCTAHHS B OCBITHROMY IIPOIIEC]

B) Mogemi

Mogerni 1eMOHCTPYIOTh 30BHIIITHIO Ta BHYTPILIHIO Oy TOBH
00’€KTIB 3 MOKJIMBUM BHIIJICHHSIM OCHOBHHX €JIE€MEHTIB.
Pi3HOKOTEOPOBI, 320apBiICHI B PUPOAHI KOJIBOPH,
BCTaHOBJICHI Ha mijcTaBky. [1igibpaHi BiAMOBIIHO 10 TeM
HaBYaJIbHOI IIPOrpaMHu

I') Mopemi-arikarii

Mopemni-artikarii HOBUHHI OYyTH OCHAIICH] KPITJICHHSAMH,
1110 J1I03BOJISIIOTH IEMOHCTPYBATH iX HA ayJUTOPHIHN JTOIIII.
[TiniGpaHi BIAMOBIIHO 10 TEM HABYAIBHOI MPOTPaMU

I) Ipunagu
[Tputaz Ui IEMOHCTPYBAHHS BCMOKTYBAHHS BOJIH




KOpPEHEM
[punang Mae TO3BOJISATH IPOBOMTH CIIOCTEPEIKSHHS 32
BCMOKTYBaHHSIM BOJJH KOPEHEBOIO CUCTEMOIO POCIHHU

[Tpunan s feMOHCTpaIlii BOJHHUX BIACTUBOCTEH IPYHTY
[Tpunan Mae 7O3BOJISATH MPOBOAUTH BU3HAYCHHS
BOJIOTIPOHUKHOCTIE BOJOYTPUMYIOUOT 1 BOJIOIIIHOMHOT
3JQTHOCTI Pi3HUX THIIIB IPYHTIB

[Tpunaz nys BUSBICHHS TUXATBHOTO Ta3000MiHY Y
POCIIMH

2. O6nagHaHHS 1715
1abopaTOpHUX POOIT

Konexkuii, Mmikponpenapatu

A) Konexii

3pa3ku BUCYIIEHI Ta MoMmileHi B kopoOoku. Koxen 3pa3ok
MIPOHYMEPOBAHUH 1 CYNPOBOKYETHCS 1HPOPMAIIIEIO TIPO
POIMHHY Ta BUIOBY Ha3BU. KiIbKiCTh 3pa3KiB 3a1eKUTh
B1JT KUTBKOCTI POJIOBHX Ta BHJIOBUX 3Pa3KiB Ta KUIBKOCTI
3100yBayiB OCBiTH y Kiaci. J{ist kparoi ineHTudikarii
MOKJIMBE CYTIPOBO/KEHHS 3pa3ka (OoTO300pakeHHSIM.
[TiniOpaHi BiAMOBIIHO 10 TEM HABYAIBHOI IPOTpaMu

2-15%

b) Mikponpenapatu. boranika

[TocTiifHi MiKponpenapaTH B CEpeI0BHUIIIl, HEPO3UUHHOMY
B BOJIl. MiKkpomnpenapaTi MOHTYIOTbCS Ha MPEIMETHUX
CKEJBISAX 3 BUKOPHCTAHHSIM HAKPUBHUX CKEJIEIlb, 3
€TUKETKOIO, Ha SIKIH 3a3Ha4al0ThCsl Ha3Ba Mpenapary
YKpaiHCHKOIO Ta JIATHHCHKOIO MOBaMH i HOro HOMeED 3a
nepetikoM. 3pi3u MaKCUMalbHO TOHKI, B OJIMH LIap
KJIITHH, 1 MalOTh BCi TAKCOHOMI4HI O3HaKH. 3a0apBieHi
OapBHHMKaMH, 1110 HE OPYIIYIOTh CTPYKTYpY 00’ €KTa.
Habip mikponpenapaTiB po3MilLy€e€ThCsl B KOPOOKax 3
na3amu Juis IpeMETHUX cKenelb. Mikpornpenaparu
MOCTIiHI 32 TEPMIHOM 30epiraHHs, 9iTKi, SKiCHI
(mo36aBneHi Opyay, CTOPOHHIX 00’ €KTIB), MPUAATHI I
BUBYCHHS 32 JIOTIOMOTOIO IIKITBHUX MIKPOCKOIIB a00 JIyT

2-15%

I11. Boranika. I'pudu

1. leMoHcTpariiitne
oOJragHaHHS

Konexkii, repbapii, mogemi

A) Konekii

Konexkuist (0oT0300pakeHb, KOXXEH JIUCT CYNPOBOIKY€ETHCS
iH(pOpMaILi€0 PO POJMHHY Ta BUIOBY Ha3BHU, OIHUC
BUTJISAY Ta PO3MOBCIOJKEHHS




b) I'epGapii

I'epOapHi 3pa3ku BUCYIICHI, MPUKPITUICH] 10 TepOapHUX
THCTIB Ta noMmimieHi B kopoOku. Koxken repOapHuii uct
CYIIPOBOJUKYEThCS 1HPOPMAIII€0 TIPO POJMHHY Ta BUIOBY
Ha3BU. MICTUTh HaTYypaJbHI 3pa3Ku

B) Monemi
VY HarypajbHy BEIUYHHY, 3a0apBJICH] B IPUPOHI
KOJIbOPH

2. O0OnagHaHHS UIS
n1abopaTopHUX podIT

2.1. Mikponpenaparu. ['pubu

[TocriitHi MiKpoTpeniapaTH B CEpeA0BUIIIl, HEPOZUUHHOMY
B BOJIi. MiKkporpenapaTi MOHTYIOTBCS Ha MPEIMETHUX
CKEJIBIISIX 3 BUKOPUCTAHHSIM HAKPUBHUX CKEJCIIb, 3
€THKETKOIO, Ha SIKil 3a3HAYal0ThCS Ha3Ba Mpernapary
YKpaTHCHKOI MOBOIO Ta HOTr0 HOMEp 32 MeperikoM. 3pi3u
MaKCUMaJbHO TOHKI, B OJTUH IIap KJIITHH, 1 MalOTh BCI
TaKCOHOMIUH1 O3HaKU. 3a0apBiieHi OapBHUKAMH, 1110 HE
MOPYIIYIOTh CTPYKTYpY 00’ ekTa. Habip MikpomnpemnapaTis
PO3MIIIY€ETHCS B KOPOOKAxX 3 Ma3aMu JJIsl IPEAMETHUX
ckenelb. MikpornpenapaTs MocTiiHI 3a TEPMIHOM
30epiraHHs, 4iTKi, SKicHi (11030aBieHi Opyay, CTOPOHHIX
00’€KTIB), MPUAATHI JJI1 BUBYCHHS 32 JJOTIOMOTOIO
MIKUTBHUX MIKPOCKOMIB 200 JTyn

2-15%

IV. TBapunu

1. lemoHcTpariiitHe
oOagHaHHSA

1.1. Konexmii

Hatypanbsauii MmaTepian mae 6yt 1o0pe
BiJIMIpenapoBaHuii, HE MaTH MOIITKO/KEHbB, 3aJTUIIIKIB
cyOcTpary, CynpoBOIKYBaTUCS 1HPOPMALIIEIO PO POIAOBY
Ta BUJIOBY IPUHAICKHICTH 3Pa3KiB, s Kpamoi
imeHTudiKaIii MOXKIHBE CYyIPOBOIKEHHS
¢dhoTto3o0paxenusM. [1iniGpani BIAMOBITHO

110 TEM HaBYAJIBHOI [TpOrpaMu

1.2. [Ipemapatu B Ipo30pUX EMHOCTSX

[Ipenapaty, 010 AEMOHCTPYIOTH 30BHILITHIO Ta/a0b0
BHYTpIILIHIO OyZ0BY pi3HUX TBapHH. [1iniOpaHi BiANOBIAHO
110 TEM HaBYaJIbHOI IIPOrpaMu

1.3. O6’emHi Mopeni
J|eMOHCTPYIOTh 30BHIIIHIO Ta BHYTPIIIHIO Oy/10BY

00’ €KTIB.




Pi3HOKOILOPOBI, 320apBIiI€HI B IPUPO/IHI KOJIBOPH Ta
BCTaHOBJIEHI Ha MijcTaBku. Po3Mipu Mojeneil moBUHHI
TO3BOJISITH PO3PI3HATH iX €JIEMEHTH 3 BIICTaH1 HE MEHIIe
5 M. I1ixiOpani BIAMOBIIHO 10 TEM HaBYAJIbHOI POTrpamMu

1.4. bapenvedni Mmoneni

Bci moneni 3 rmubunoro penbedy Big 0,1 10 3 cM.
JleMOHCTPYIOTh BHYTPIIIHIO Ta/a00 30BHIIIHIO OYA0BY
TBapuH. 300pakeHHs 3a0apBiIcH] B IPUPOHI KOIHOPH.
Po3mipu Mozeneil moBUHHI JO3BOJIATH PO3PI3HATH iX
€JIeMEHTH 3 BijicTaHi He MeHie 5 M. [1iniOpaHi BiMOBIIHO
110 TEM HaBYaJIBHOI IPOrpaMu

2. O0nagHaHHA 1T
mabopaTOpHUX POOIT

MikponpenapaTti. 300J10Tis

[TocrTiifHi MiKkponpenapaTy BMillI€HI B CEPEIOBUIIA,
HEpO34MHHI B BOJi. MiKpoIpenapatu MOHTYIOThCS Ha
MPEIMETHUX CKENBIAX 3 BAKOPHUCTAHHIM HAaKPHUBHHUX
CKeJIellb, 3 €TUKETKOI0, Ha sIKiil 3a3HaualoThCs Ha3Ba
npernapaTry yKpaiHChKOO Ta JIJATHHCHKOI0 MOBaMH Ta HOTO
HOMED 3a NepetikoM. 3pi3u MaKCUMaJbHO TOHKI, B OJIUH
1ap KJIiTHH, 1 MalOTh BC1 TAKCOHOMIYHI O3HAKH.
3abapBieHi 6apBHUKaMHU, 1110 HE MOPYLIYIOTh CTPYKTYpPY
00’exTa. Habip MikponpenapaTiB po3MIly€e€ThCS B
KOpOOKax 3 Ma3aMu AJisl IPEeAMETHUX CKeJlelb.
MikponpenapaTy MOCTiiiHi 32 TEPMiHOM 30epiraHHs, 4iTKi,
sKicHi (mo30aBieHi Opyy, CTOPOHHIX 00’ €KTIB), MPUAATHI
TUTSI BABYCHHS 32 JOTIOMOTOFO IIKUTBHUX MIKPOCKOIIIB 200
Ty

2-15%

V. JIionuna

1. lemoHcTpariitHe
oOJlagHaHHS

Moneni

A) O6’emHi MojeIi

Po3wmipu Mozeneit moBHHHI JO3BOIATH PO3PI3HATH iX
CJIEMEHTH 3 BiJICTaHI HE MeHIIe 5 M. MaroTh PUPOTHE
3abapBiieHHs. 3a MOTpeOoro - Ha mifacTaBii. [1iniopani
BiJITIOBIJTHO JI0 TEM HABYAJIBHOI IPOTpaMH

b) bapenbedni momemi

Bci mopeni 3 rmubunoro pensedy Big 0,1 10 3 oM, a ix
PO3MipH TOBUHHI JTO3BOJISITH PO3PI3HATH EIEMEHTH
MoJiesiel 3 BiicTaHl He MeHIIe 5 M. 3abapBieHi B
MPUPOIHI KOIHOpHU J103BOMSIOTE 03HAMOMUTHUCH 13
30BHIIIHBOIO T BHYTPIIIHBOIO aHATOMIYHOIO 0YyI0OBOIO




opraniB abo cuctem jroauHu. [1igiOpani BigIOBITHO 10
TEM HaBYAJILHOI IIpOrpaMu

B) ITpunaau 1
MetpoHnoMm

MeTpoHOM BUKOPUCTOBYETHCSI ITi]T 4aC MPOBEICHHS
JIEMOHCTpAIIHHUX JTOCTIAIB IIOJI0 CTIOCTEPEKEHHS
YaCTOTHU TAKTIB y O10JOTIYHUX 00’ €KTIB, BiIpaxyBaHHs
TOYHHUX IMPOMIKKIB Yacy

Kamepron 1
I'enepye 3ByKOBY XBUJIIO [IEBHOI YaCTOTH

Cantumerp 1
Crpiuka BUMIPIOBAJIbHA 13 CAHTUMETPOBUMU TIOJIIITKAMH,
NOBKMHA HEe MeHIIe 1 M

PocTomip 1

Poctomip HacTIHHMIA 111 BUMIPIOBAHHS 3pOCTY JIFOJUHH B
MOJIOKEHHI CTOSYH

Tepe3u enexkTpoHH1 1
J1J1s1 TOYHOTO 3BaKyBaHHs peuoBHH. TOYHICTh
BHUMIpIOBaHHS - He ripue 0,1 r

Tonomerp 1
Jln1s1 BUMipIOBaHHS TUCKY KpOBi. 3 HEHIIOHOBOIO
MaHXETOI0 Ta MAHOMETPOM

doHeHI0CKOIT 1

l'onuHHUKY HicOYH] 1
3 BUMIPIOBaHHSAM Pi3HUX MPOMIXKKIB 4acy

[Tpunan nns nopiBusiHHSA BMicTy CO, y HOBITPi, 110 1
BIUXACTHCS 1 BUINXAETHCS

[lnst nemoHcTparlii 301IbIIEHHS KiITbKOCT1 BYTJIEKHCIIOTO
ra3y y MoBiTpi, [0 BUAUXAETHCS, B IOPIBHSHHI 13
MOBITPSIM, 10 BIUXAETHCS

2. MikpormnpenapaTi Mikponpenapati. AHaTOMIst 2-15%*
[TocriitHi MiKponpeniapaT BMIIIEHI B CEpEI0BUILA,
HEpO34YMHHI y BOJIl. Mikponpenapatu MOHTYIOThCS Ha




NPEIMETHUX CKEIbLAX 3 BAKOPUCTAHHIM HaKPUBHHUX
CKeJIeIlb, 3 €TUKETKOI0, Ha SIKiil 3a3HaYaIOTHCS HAa3Ba
npernapary ykpaiHChKOO Ta JIJATUHCHKOIO MOBaMU Ta HOTO
HOMED 3a NEPETIKOM. 3pi3u MaKCUMaJIbHO TOHKI, B OJTUH
I1ap KJIITUH, 1 MAIOTh BC1 TAKCOHOMIYH1 O3HAKU.
3abapBiieHi OapBHUKAMHU, 1110 HE TOPYLIYIOTh CTPYKTYPY
00’ekta. Habip mikpomnpenapatiB po3MillyeTbes B
KOpOOKax 3 ma3aMu JJIsl IPEAMETHUX CKEJIeIb.
MikponpenapaTy MOCTiiHI 32 TEPMIHOM 30epiraHHs, YiTKi,
sKiCHI (11030aBieH1 Opy/y, CTOPOHHIX 00’ €KTIB), IPUAATHI
JUIs. BUBYEHHS 32 JIONIOMOT00 HIKIIBHUX MIKPOCKOIIB a00
YT

VI. MoJiexyJIsipHUii, KIITHHHUH, OPTraHi3MHMI Ta HAOPraHi3MHMI PiBHi opranizamii

KUTTH

1. demoHcTpariiitne
oOJlafHaHHS

1.1. Komexkmii

HatypanbHi 3pa3ku poCiIvH, pO3MillIEH1 Ha OKpEMHX
TUCTax, Y KOPOOIIi, CyIPOBOIKYIOTHCS METOAMIHUMU
Mmatepianamu. [1iniOpani BiAMOBIAHO IO TEM HaBYATBHOL
porpaMu

1.2. Mogeni

A) O6’emHi Mo

3abapBieHi B icKpaBi KoJapopu. Po3mipu Mmozeneit
MMOBHHHI JTIO3BOJISITH PO3PI3HATH iX €JIEMEHTH 3 BIJICTaHI HE
MeHIe 5 M. 3a morpeboro - Ha mifcrasui. [liniopani
BIJIMTOBIJTHO 10 TEM HaBUYAJIbHOI MPOTPaMH

b) bapenbedni momeni

3 rmubunoro penbedy Bin 0,1 1o 3 cm. Posmipu moneni
MIOBHMHHI JI03BOJISITH PO3PI3HATH 11 €IEMEHTH 3 BiICTaHi HE
Menie 5 M. [TiniOpaHi BiMOBITHO 10 TEM HAaBYAIBHOT
porpaMu

B) Mopemi-ammikartii

Mopemni-arikarii TOBUHHI OyTH OCHAIICH] KPITJICHHSAMH,
1110 JI03BOJISIFOTH IEMOHCTPYBATH iX Ha ayJMTOPHIHN JTOIIII.
[TiniGpaHi BIAMOBITHO 10 TEM HABYAIBHOI MPOTPaMU

2. O0nagHaHHS AJIs
J1a00paTOPHUX POOIT

2.1. MikponpenapaTu

Habip mikponpenaparis 1 BuB4eHHs Oiosorii y 10-11
(12) xnacax

[TocTiiiHi MiKpoIpenapaTH BMIIIEHI B CEpEIOBUIIA,

HEPO34YMHHI B BOJi. MiKpoIpenapatu MOHTYIOTECS Ha

2-15%*




NPEIMETHUX CKEIbLAX 3 BAKOPUCTAHHIM HaKPUBHHUX
CKeJIeIlb, 3 €TUKETKOI0, Ha SIKiil MOIal0ThCS Ha3Ba
npernapary ykpaiHChKOO Ta JIJATUHCHKOIO MOBaMU Ta HOTO
HOMED 3a NEPETIKOM. 3pi3u MaKCUMaJIbHO TOHKI, B OJTUH
1ap KJIITUH, 3 yCiMa TAKCOHOMIYHMMHM o3Hakamu. HaOip
MIKpOIMpenapariB po3MILIy€eThCS B KOPOOKax 3 Ma3amu Jyist
IpeIMETHUX CKelellb. MiKkponpenapaTy NOCTiiHi 3a
TepMIiHOM 30epiraHHs, 4iTki, AKkicHi (1mo36asieHi Opynay,
CTOPOHHIX 00’ €KTIB)

2.2. llpunanu

banka a5 KyIbTHBYBaHHS KOMaxXu

€MHICTB 3 TPO30POTO MaTepiany, 31 CreMiaIbHOO
KPHILKOIO JIJIs Bi3yaJ bHOTO 301IbIIEHHS 010JI0TIHHOTO
00’exta. MOke MaTH MIpHY KAy JJIs1 TPUOIU3HOTO
BU3HAYEHHS po3Mipy 010JI0Ti4HOTO 00’ €KTa

Crepuiizatop napoBuii (aBTOKJIaB)
J11s1 3a0e3neueH s MapoBoi cTepuitizamii 1a00paTopHOTO

nocyny

Tepmocrtar nabopaTopHuii / iIHKy6aTop

Jliis TepmocTaTyBaHHs (MATPUMAHHS CTa0UIbHOT
TeMIIepaTypH) PI3SHOMaHITHUX P00, PO3UMHIB Ta
MaTepialiB y 71a00paTOPHUX YMOBax

Crauionapuuii/na6oparopuuit pH-metp
[lnst BumiproBansst pH y pianHax Ta po3unHax

IInuTka enexrpuyHa

[TnuTka sBisie coboro enekTponarpiBad. OCHOBHI TEXHIUHI
XapaKTepUCTUKU: Hanpyra >xuBieHHs 220 B, 50 I'n,
MOTY>KHICTh HEe MeHIe HiXK 0,5 kBT, HarpiBabHUIMA
eJIEMEHT Ma€ OyTH 3aXUIICHO (3aKPUTUN HArpiBaJIbHUH
€JIEMEHT)

Hentpudyra naboparopsa (3a moTped010)
J11s1 ocayKeHHS KIIITHH, 010JI0TTYHUX KOMIIOHEHTIB Ta
MOJICKYJI

Juctunsrop (3a moTpeboro)
[l mpoBeIeHHsT TOCITiTiB




XooauIbHUK MOOYTOBHIA (32 TOTPEOOIO)
[lns1 30epiranHs peuyoBUH 1 OGiomartepialiB

TepmomeTp BOgHUMI
Jlo3BoJIsI€ BUMipIOBaTH TeMIieparypy Boau, 10 100 oC

VII. 3arajgbHe 00JIagHAHHS JJI51 TPAKTHYHHUX POOIT

1. ITpunagn

OnTuyHi TpwiIaau

A) Mikpockor 61070Ti4HMN (7151 IearoriYyHoro
[IpalliBHUKA)

MaxkcumanbHe 30inbiieHHs He MeHIne 400 pasis.
[TizcBiTIIEHHS 32 JOTIOMOTOI0 BMOHTOBAHOTO OCBITJIFOBaYa

b) Mikpockorn mkinpHuH (17151 3100yBadiB OCBITH)
MakcumanbHe 30inbIeHHs He MeHIne 400 pa3iB

2-15%

B) Jlyna mratuBHa
3 MakCUMaJIbHUM 301IbIIEHHSIM HE MEHIIe, HiXK y 7 pa3iB

I') Jlyna mkinpHa
3 MakcUMaJIbHUM 301JbIIEHHSIM HE MEHIIe, HiXK y 5 pa3iB

15

2. Habopwu, npunagas

2.1. Habip naboparopHwuii uis kabiHeTy Giojorii
KomruiekT HeoOXiqHOro 1a00paTopHOTO TOCYay Ta
MPUIAAAS JUIS IPOBEICHHS JJa0OpaTOPHUX POOIT.
OpientoBHuit cknaa: yamku [lerpi, mpoOku ryMoBi,
MIMEeTKU-A03aTOPU Pi3HUX 00’ €MiB, TpUMad 1 ITATHB (3
BaYKKOIO0 OCHOBOIO 200 TaKoIo, 110 3arodirae
MEePEeKUIAHHIO) I MPOOIPOK, 3aTUCKAYl, JTIHKH,
poOIpKH, CKIISTHI TAJIMYKH, KOJIOH, JIIHIMKH TOIIIO.
Kopobxka amns 36epiranus Habopy

2-15%

2.2. llpunanns
[{ytinapy BUMIpIOBaJIbHI, 3 HOCUKOM

Crakanu ximiuHi (Habip)
MaroTp MipHY mKaiy. Pi3HOro 06’emy

2-15%

I'opiuku U1t BUPOLLYBaHHS POCIIMH
Pi3HOI MicTKOCTI




Pynerka
J1OBXXHHOIO HE MEHIIIC 2 M, I[iHA ITOALIKH - 1 MM

2-15%

Crynku NopLessSHOBI 3 TOBKAYMKaMU 2-15%
[ nopiOHEeHHs! peYOBUH

Pecmiparop 20-150%*
3 GaraTourapoBoi Mapi

JloToK A pO3/1aTKOBOTO MaTepiany 2-15%
Burortosnenuii 3 XiMIYHO CTIMKOTO HEKPUXKOTO MaTepiary
[TincTaBka-TpuHOTA 2-15%
tatus naGopaTopHuil 610J10TTYHUNA 2-15%
[lITaTB BUTOTOBJICHUH 3 MII[HUX, 3HOCOCTIAKUX

MaTepialis, 10 MalOTh AHTUKOPO3iiHE MOKPUTTS 200

CTIMKI JI0 30BHIIIHIX BILTUBIB. Ma€ BaXkKKy OCHOBY a00

TaKy, 110 3a100irae nepeKu1aHHIo

['pyma 3 emacTuaHOTO MaTepiary 2-15%
[nnukatopHuii namip 100
BuxopuctoByeThcs 175 BumiproBanHs Ph

OinpTpyBaTLHUAN MATTIP 5
[Tamip 3acTocOBY€eThCS AJst GUIBTPYBAHHS PiAKH 32

TTOTIOMOTOFO JTIHKH J1a00paTOpHOT

[leTns HIXpoMOBa 3 METAETPUMAYEM 5
[11st 3niiicHeHHS. MiKpOO10JIOT1YHUX MOCIBIB

CiTka aTyHHa pO3MUITIOBAIbHA 2-15%
[Tpu3naveHa i MoNepePKeHHS MIPSIMOTO KOHTAKTY

BIIKPUTOT'O BOTHHUIIA CHUPTIBKH 31 CKIITHUM TTOCYIOM ITiJT

9ac HarpiBaHHs B HbOMY PEYOBUH

[lummi ThrenbHi 3
Cyxe nanuBo 15
OxyJisipy 3aXHCHI 2-15%

[Ipo3opa niH3a OKYyJSPiB BUTOTOBJICHA 3 YIaPOMIIIHOTO




MaTepially 3 ONTHYHOIO Ipo3opicTio 1-ro kinacy. He
MaroTh 0OMEXEHHSI 1110/10 TPUBAJIOCTI HOCIHHSA

ﬁopmxncn JUTSL MUTTS TIOCY Y
Pi3Hux miameTpiB BiAMOBITHO 10 AiaMETPiB
n1abopaTopHOTo OCYay

2.3. Ilocyn naGopatopHuit
Ckenblis IpeIMeTHI
[TpsmoxyTHOT popmu

150

CKenbIls TOKPUBHI
KBanparnoi hopmu

150

ITpobipku XiMidHi
3 TC ckuia, pi3HUX AlaMeTpiB Ta 00’ €MIB

100

KoHiuHi ko101
3 TXC ckia, pizHux 00’ €MiB

12

Kpy»xka nopueissHoBa 3 HOCUKOM
[t po0it 13 3acTocyBaHHAM My(enbHOT eyl abo s
arpecuBHUX PEYOBHUH

CrniupriBka

Jl7n1s1 crmaniroBaHHS CyXOro najuBa. 3 TBEPI00 OCHOBOIO
IUIS CIIAJIIOBAHHS TaJINBa, 3 3a0€3IeYeHHsIM HaIHHOTO
TTIOCTYITY TIOBITPS Ta TIOYKEKO0E3METHOIO KPHUIITKOIO TSI
raciHHS MOJIyM s, IPUCTOCYBAHHSAM JIJIsl 3a00iraHHs
NepeBEPTaHHIO MPUIIATY

2-15%

VIII. lonaTkoBe 00/1aiHAHHS Ta peaKTHBHU

1. [Mudpose
o0nagHaHHS, TOJaTKOBE
npuiIagas

1.1. Lludpposuii Mikpockon

3 MakcuMalbHUM 30UTbIIeHHsIM Y He MeHIe 400 pa3zis. 3
MO>KJIHBICTIO (hoTOrpadyBaTH Ta EKCIOPTYBATH
pesyabTatu Ha [1K 17151 BUKOpUCTaHHS B 1HIIAX

KOMII FOTEpPHHUX Iporpamax

2-15%

1.2. MarniTHHi1 iepemilryBay 3 HiAirpiBom

J1y1s nepeminryBaHHS PiIMH Y CKIISTHUX KOJI0ax 3a
JTONIOMOT0I0 00EPTOBOTO SIKOPsL. PeryiapoBana MBUAKICTH
o0epTaHHs SAKOPs




1.3. Tpenaxxep ceprieBo-JIereHeBol peaHimMartii
Jlae MOXXITUBICTH BiNPAIlbOBYBaTH OCHOBHI MPUHOMU
CepIlIeBO-JIETCHEBOI peaHimarii

2. PeaktuBu

Habip peakTuBiB i1 kaOiHeTy Oioorii

[Iepokcua BOAHIO, KpOXMaJlb, PO3UYHMH HOAY MEINYHUM,
HATPIii XJIOpUJ, MUIOY1 3aCO0H, TOOpHBaA 7151 KIMHATHUX
POCIIHH, TOIIO

8. 3acoOu HaBuaHHS 1 OOMagHAHHS [Tl KaOiHeTy reorpadii MOBUHHI BiAMOBIJaTH BUMOTaM,

HaBeJICHUM y TaOiui 4:

Tabauys 4

Hazga
3aco0y/00ma HaHHS

Bumoru Ta ckiragosi

Kinekicts

I. Hudpose BuMiproBaibHe 0012 JHAHHSA

1. Hudpose
BUMIipIOBaJIbHE
oOJlaHaHHS

MerteocTanitis nudpona

MerteocTaniis 3a0e3nedye HellepepBHE BUMIPIOBAaHHS
napaMeTpiB cTaHy armochepu (HarnpukiIa, TeMiepaTrypa,
THCK, BOJIOTICTb, TOIIO) 3 MOIAJIBIIIUM OTIPAITFOBAHHSIM 32
JIOTIOMOT'O10 TIpOorpaMHoro 3abe3neueHHs. [Iporpamue
3abesneueHHs [1K BimoOpaxkae, 30epirae Ta aHaiizye
OTpHMaHi

BiJI METEOCTAHIII] JaHl

I1. lemoncTpaniiine 00;1aJHAHHA

1. OG’exTH HaTYypaJIbHI

1.1. Konexkmii

Kounexkuii MicTSTh 3pa3ku 00’ €KTiB 13 CyNPOBITHUM
onricoM (riepenmikom). [Timibpani BiAMOBIIHO A0 TEM
HAaBYaJIbHOI IIPOrPaMHU

1.2. I'epbapii

I'epbapHi 3pa3ku BUCYILIEHI, MPUKPIMIIEH] A0 TepOapHuX
JTUCTIB Ta MOMilIeHi B KopoOku. KoxkeHn repOapHuii Tuct
CYNPOBOKYETHCS 1HPOPMAIIIEIO TIPO POJUHHY Ta BUAOBY
Ha3Bu. [lixiOpaHi BiAMOBIIHO 710 TEM HaBYAJIBHOT
poTrpamMu

1.3. Mogpenmni
A) I'mobycu
Ha migcraBii, MoBa - yKpaiHChKa.
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I'noGyc ¢iznynnit
[iametp He menme 250 MM ab6o macmitab He Menuie 1:30
000 000

['1o6yc nomiTHaHMA 15
Jiamerp He menuie 250 MM abo macirad ne menmie 1:30
000 000
b) 'no6ycu-monemi 1
[Tapaneni Ta mepuaianu 3emii
Mopaenb 1eMOHCTpPY€E ysIBHI JIiHIT 36MHOI MOBEPXH -
napaseni Ta mepuaianu. [liamerp mozeni He menuie 300
MM abo macitad He menure 1:30 000 000
bynosa 3emui 1
VY dhopwmi rmodyca 3 BUAAIEHUM CETMEHTOM 3€MHOL
MOBEPXHI, 10 IEMOHCTPY€ BHYTPILIHIO CTPYKTYpY OyJI0BU
3emi. [iamerp moxeni e menmie 300 Mmm
a6o macmrad ve menmre 1:30 000 000
bynosa Conus 1
Mojienb 1eMOHCTPY€ 30BHILIHIO Ta BHYTPIIIHIO CTPYKTYPY
OynoBu CoHIs, IPOSIBU COHAYHOT aKTUBHOCTI. Y (hopmi
riodyca. [liametp mozeni
He MeH1e 300 mm
B) Mogemi -
[TiniOpaHi BiAMOBIAHO 10 TEM HABYAIBHOI IIPOTPaMHU.
3abapsiieHi
B IIPUPOHI KOJIbOPHU
I1I. 3aranbHa reorpagis
1. deMmoHcTpariiitHe [Ipunaau Ta MpUCTOCYBaHHS BUMIPIOBAJIbHI 1
oOJIaTHaHHs Jomomip (Onamomip)
[11st 300py 1 BUMIpIOBaHHS KUJIBKOCTI OMaIiB
AHEMOMETp YallIKOBUI 1

BumiproBanbHuMii puiiaa, Ha BEPTUKAIBHIN OC1 SKOTO
XPECTONOAIOHO 3aKpIIUICHI YalIKU-TTIBKYJ, SKi
00epTarThCs MiJl AI€I0 BITPY

CuiromipHa peiika
J1J1s1 BU3HAUYEHHS BUCOTH CHIXKHOTO ITOKPUBY




TepmomeTp KiMHATHHUNA

[IporpanyiioBanmii 3a mkanorw Llenbcis, mina noaiaku 1
°C, mpu3HAYEHUH 711 BUMIPIOBAHHS TEMIIEPATypH B
MPUMIIIEHHAX

TepmomeTp AeMOHCTpaLIiHUN

Mae nBi mikanu - Llenbcis i @apenreiiTa, 1iHa TOIUTKH
mkanu 1 °C; 2 °F. Po3mipu Mozieni MOBUHHI T03BOJIATH
PO3PI3HATH 11 €IEMEHTH 3 BiICTaHI HE MEHIIIE 5 M

TepmomeTp 3 dikcariero MiHIMAJIBHOTO Ta
MaKCHMaJIbHOT'O 3HAYCHb

[Tpunan cKIagaeThest 3 IBOX TEPMOMETPIB, OJIUH 13 STKUX
npu3HA4YCHUN 115 (hiKcarii MiHIMAJIBHOTO 3HAYCHHS
TEMIIEPATYPH, THIIHHA - MAKCUMAIBHOTO 3HAYCHHSI

BbapomeTtp-anepoin
[Tpunaz 115 OpIEHTOBHUX CIIOCTEPEKEHD 32 3MiHAMU
atmocdepHoro Tucky. [iamerp He menmie 100 mm

IIcuxpomerp

J11s1 BU3HAYEHHSI BITHOCHOI BOJIOTOCTI TIOBITPS 3a
PI3HHUIICIO TOKA3HUKIB 3BUYAHOTO 1 BOJIOTOT'O
TepMmomeTpiB. [Ipuan ckiagaeThes 3 TBOX TEPMOMETDIB,
OJIVH 3 AKHX TMpAIIO€ y 3BUYafHOMY PEeXUMI, a 1HIIHUH,
3arOPHYTUN Yy 3BOJIOKEHY TKAHUHY,- BOJIOTHI TEPMOMETP

I'momon
[Tpunazn y BUTIIAA1 KO 31 MIKAJIO0, 10 MICTUTh
CTPMKEHB Ta TOJIUHHI TOUIKI

Tenypiit

Pyxoma mozens, 1o 1eMOHCTpy€e pyX 3emMill HaBKOJIO
Conrrg ta pyx Micsitst HaBkoJIo 3emiti, Mae J1iM0
PO3MIIIIEHHS 3eMJIi 32 MICSIIIMA POKY 3 HAITUCaMu
YKPaiHCbKOK MOBOIO

Meteoponoriyna Oynka

BukopucToByeThCS 1711 BCTAaHOBIICHHS npriaaiB. CTIHKA
OyJIKM penriT4acTi JJis BUIBHOTO MPOHUKHEHHSI MOBITPS Ta
3aXUCTY BIJ IPSAMUX COHSAYHUX IPOMEHIB

2. O0nagHaHHA IS
MIPOBEICHHS

[Tpunanu BUMiproBajIbHi
Jlanexomip a1 BUMIPY BiJICTaHEH




NPaKTUYHUX POOIT

JlazepHuil, 111 TOYHOTO BUMIpIOBaHHS PO3MipiB
npuMilieHHs. PekomennoBanuit kiac 0e3neku Ja3zepa He
ripe 2

CexyHIOMIp €IeKTPOHHUMA
BoponenponnkHa KOHCTPYKILiS

2-15%

Kommnac
[[Ixana 3 mo3HayeHHsIM CTOPIH CBITY. [liameTp Kommaca He
MeHie 30 MM

2-15%

Pynerka
JloBKHHA HE MEHIIIE 3 M, I[iHA MOJUIKK 1 MM

2-15%

Pynerka
JloBxxuHa He MeHmre 10 M, 1iHa moauTKu 1 Mm

[uayp MipHMIA
JlosxuHa He MeHTIe 20 M, TiaMeTp He MEHIIe 3 MM

Kypsimetp
[Tpunazn 1 BUMiprOBaHHS BIJICTaHI Ha TUTaHAX 1 KapTax

3. IpykoBaHi HaBYaJIbH1
HAOYHI TOCIOHUKH

3.1. Atnacu, KapTH, IIakaTh
ATiiacu
3aranbHa reorpadis (cucTeMaTu3oBaHe 310paHHs KapT)

3.2. Kapru crinHi

A) Kaptu izuuni

®i3nyHa Kapra cBiTy (Macmrad He Menuie 1:22 000 000).
di3uyHa KapTa miBKyIb (MacmTab He meHmie 1:24 000
000).

®i3nuHa kapra Ykpainu (Macmtab He meHe 1:500 000)

b) Kaptu tematnuni

[TonmiTruHa kapTa cBiTy, MacmTabd He MeHIue 1:22 000
000).

Kapra okeaHiB (kapTa OKeaHiB IpO OCHOBHi (opMH
penbedy MOPCHKOTO JTHA).

BynoBa 3eMHOT KOpH Ta KOPUCHI KONaJuHU (MaciTad He
mennre 1:22 000 000).

['eorpadiuni mosicu Ta MpUPOIHI 30HU CBITY (MacmITad He
menrnre 1:22 000 000).

Knimaruyna kapra cBity (Macmrad ve menme 1:22 000




000).

Knimatuani mosicu Ta 06sacti cBiTy (MacmTad He MEHIIe
1:22 000 000).

I'eorpacgiuni Biakpurts (Macmrad He menuie 1:30 000
000).

TBapunnuii cBit (Macitad He menie 1:35 000 000).
Csirt. IpynTu (Maciurad ue menmte 1:22 000 000)

3.3. HaBuanpHi 11aKkaTu

300pakeHHs 3¢MHO1 ITOBEPXHI Ha KapTi.
B nanpax 3emuri.

Pyx 3emiti y KOCMiYHOMY TPOCTOPI.
Atmocdepa 3emuti.

Boau cyxonouy.

CaiToBuUl OKeaH

IV. Martepuku Ta oKeanu

1. IpykoBaHi 3acobu
HaBYaHHS

1.1. Atnacu
I'eorpadis. Marepuku i okeaHu
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1.2. Kaptu cTinH1

A) KapTu MaTepuKiB Ta 4aCTUH CBITY

Adpuka. @iznuna kapra (Macmrad e menmie 1:8 000
000).

Adpuka. [TomiTnuna kapra (macmrad He Mente 1:8 000
000).

Adpuka. Exonomiuna xapra (Macimtad vHe menmre 1:8 000
000).

ITiBnenna Amepuka. @i3uyHa kapra (MaciTad He MEHIIe
1:8 000 000).

[TiBnenna Amepuka. [Tomitnyra kapra (MacmTad He
mene 1:8 000 000).

[TliBnenna Amepuka. Exonomiuna kapTa (Macmtad He
mene 1:8 000 000).

[TiBniuna Amepuka. @iznyna KapTa (MacmTad He MEHIIE
1:8 000 000).

[TiBniuna Amepuka. [lomitnana xkapra (Macmrad He
mene 1:8 000 000).

[TiBaiuna Amepuka. ExoHOoMiuHa kapTa (MaciiTad He
mene 1:8 000 000).

€Bpazis. Piznyna kapra (Macmrad ve mernme 1:10 000
000).

€spasis. [lomitnuna xkapra (Macmrad vHe menmre 1:10 000
000).




€Bpasis. Exonomiuna kapra (macmrad ve meniie 1:10 000
000).

ABctpaiis Ta Okeanis. [ToniTnuna kapta (MaciTal He
mente 1:10 000 000).

ABcTpaiis Ta Okeanist. @i3uuHa Kapra (Macmrad He
mente 1:10 000 000).

ABctpaiis, Hoa 3enannis. EkonomiuHa kapTa (MaciTad
He menie 1:6 000 000).

Cait. Exkonoriuni npo6siiemu (Maciitad He MeHe 1:22
000 000).

Cgir. 'ogunsi nosicu (Macmtad ve mexme 1:30 000 000)

1.3. HaBuanbHi minakatu

Kaptu maTepukiB Ta okeaHiB, ix kiacudikaris 3a
MacmTaboM, MPOCTOPOBUM OXOIIJICHHSM, 3MICTOM 1
MPU3HAYCHHSIM

V. Ykpaina y cBiTi: npupoaa, HaceJ1eHHA

1. dpyxoBaHi 3acobu
HaB4YaHHA

1.1. Atnacu
VYkpaiHa y CBITi: IpUpoIa, HACEIECHHS
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1.2. Kaptu ctinni

A) Kaptu Ykpainu

[ToniTuko-aAMiHICTpaTUBHA KapTa YKpaiHu (MacmTad He
menie 1:750 000).

VYxpaina. Hacenenns (macmra6 He menmie 1:1 000 000).
VYkpaina. Exkosoriuna cutyanis (Macmrad He MeHme 1:1
000 000).

VYkpaina. Kmimat (macmrad ve mentie 1:1 000 000).
Vkpaina. [pyntu (Macmra6 me menme 1:1 000 000).
VYxpaina. [Ipuponno-3anoBigauii poua (Macmrad He
menmre 1:1 000 000).

TexToHiuHa OyoBa YKpaiHU.

KommiekT HaB4aibHUX TonorpadgiyHuX KapT (MaciTad He
menmre 1:50 000-1:100 000).

HamionansHuii ckitag HaceneHHs YKpainu (MacmTab He
menme 1:1 000 000)

VI. Ykpaina i cBiTOBe rocnogapcrso

1. IpykoBaHni 3aco0u
HaBYaHHS

1.1. Atnacu
VYkpaiHa i cBiITOBE rocrnoiapcTBo




1.2. Kaprtu crinni

A) Kaptu Ykpainu

Ykpaina. EkonomiuHa kapta (MacmTab He meHme 1:1 000
000);

VYkpaina. Tpancrnoptaa cuctema (Macmrab He menie 1:1
000 000);

VYkpaina. BunoOyBanns nanvsa, py/IHoi i HepyIHOi
cupoBuHH (MacmTad He meHmie 1:1 000 000);

VYkpaina. BupoOHunrBo enexrpoeHeprii (Mmacmrad He
menie 1:1 000 000);

VYkpaina. MeranypriifiHa IpoMHcIOBiCTh (MaciTad He
mene 1:1 000 000);

VYkpaina. MammnoOy1iBHa TPOMHUCIIOBICTH (MaciTal He
menie 1:1 000 000);

VYkpaina. [lepeBooOpoOHa, 1em0I03HO-ManepoBa
npoMuciIoBicTh (MacmTad He mentie 1:1 000 000);
VYkpaina. XiMiuHa TPOMUCIOBICTh (MacTad HE MEHIIIE
1:1 000 000);

VYkpaina. CibCcbKe TOCTIOIApCTBO 1 XapuoBa
nmpoMuciIoBicTh (MacmTad He mentre 1:1 000 000)

b) Kaptu cBity

Cait. TpancnoptHa cucrema (Macmrad He MeHuie 1:22
000 000);

Cair. [TanuBHa npomucaoBicTh (MacTad He MeHue 1:22
000 000);

Cgir. Enexrpoenepreruka (Macmrad He menie 1:22 000
000);

Cgit. YopHa metanypris (Macimtad He menie 1:22 000
000);

Cgir. KonbopoBa Metanypris (Macimtad He Menie 1:22
000 000);

Cgit. MammHoOyAiBHA TPOMHCIOBICTh (MacTald HE
menme 1:22 000 000);

Cgir. XiMiyHa IPOMUCIOBICTH (MacmTad He MeHie 1:22
000 000);

3epHOBE rOCOAapCTBO CBITY (MacmiTad He MeHie 1:22
000 000);

TexHiuH1 KyJIbTypu cBiTy (MacmTad He menie 1:22 000
000);

TekcTriIbHAa MPOMUCIIOBICTh CBITY (MacIiiTad HE MEHIIIE
1:22 000 000);

Cgit. I'ycTora Hacenenns (mMacmTad He meHme 1:22 000
000);

Haponu cBity (MacmTad He merme 1:22 000 000)




VII. KpaiHo3HaBCTBO

1. ApykoBaHni 3acobu
HaBYaHHS

1.1. Atnacu
Perionu i xpainu

1.2. Kaprtu crinni

€pomna. [Tomitnuna kapra (macmrad He menme 1:4 000
000)

€Bpona. Hacenenns (macmrab ve menmie 1:4 000 000)
€Bpona. Exonomiuna kapra (Macmrad ve menuie 1:4 000
000)

€Bpona. TpancnoprHa cucrema (Macmrad He MeHIne 1:4
000 000)

ExoHoMmiuHi KapTu aepkaB €BpONH BiAMOBIIHO 710
HABYAIIBHOI ITPOTpaMu

Aszis. [lomitnuna kapta (Macmrad ve menme 1:8 000 000)
Azis. Hacenenns (macmrabd ve menmie 1:8 000 000)
Aszist. EkonomiuHa kapra (Maciutad He menmre 1:8 000
000)

ExonomiuHi kapTu aepxaB A3ii BIAMOBIAHO 10
HABYAIIBHOI ITPOTpaMu

Exonomiuni kaptu aepxas IliBHiunoi Ta IliBnenHOi
AMEpUKH BIMOBITHO 10 HABYAIBHOI MPOTpaMu
ExonomiuHi kapTu nepxaB AQpUKH BiIAMOBIAHO J10
HABYAIIBHOI ITPOTpaMu

['eonomiTnyna Kaprta cBiTYy (Macmrad He menme 1:22 000
000)

VII. I'eorpa¢iunmii npocTip

1. IpykoBaHi 3acobu
HaBYaHHS

1.1. Atnacu
['eorpadiunuii mpoctip

1.2. Kaprtu crinni

Tonorpadiuna kapra (Macmrad He MeHmie 1:25 000)
CunontuuHa kapta €ponu (Macmrad He meHie 1:4 000
000) / Ykpainu

Cgit. MiHepanbHO-CHPOBHHHI pecypcu (MaciTad He
Mmene 1:22 000 000)

Pecypcu CaitoBoro okeany (Macmrtad He menmre 1:22 000
000)

Cait. Bogni pecypeu (Macmrad ve menmie 1:22 000 000)
Cgit. Jlemorpadiuni npouecu (IpUpOIHUI TIPHUPICT)
(macmTab He menmre 1:22 000 000)

CgiT. Mirparii HacenenHs (macmTad He menme 1:22 000




000)

Cgir. YpOanizauis (macmrad He Menuie 1:22 000 000)
Cait. Typusm (macmrad He menme 1:22 000 000)

CgiT. [HIEKC MIOICHKOTO PO3BUTKY (MacTad HE MEHIIIE
1:22 000 000)

Cgit. Arpapsi perionu (Macmtad He meniue 1:22 000 000)
Cait. BupoOHUIITBO Ta eKCOPT MPOAYKLii J0OYBHOT
npomMucioBocTi (Macmtad He menie 1:22 000 000)

Cait. PuHok iHBecTuii 1 piHaHCIB (MacmTad He MEHIIe
1:22 000 000)

Cair. Inpopmariiiine cycninbeTBO (MacITad He MEHILE
1:22 000 000)

Cait. MixHapoHi oprasizauii (MaciTta0d He MeHIue 1:22
000 000)

Cairt. I'no6ansui npodaemu (Macmrab He meHme 1:22 000
000)

9. 3aco6u HaBYaHHS 1 00IaiHAHHS [T KaO1HETY MaTeMaTHKHU MOBUHHI BiIMOB1IaTH BUMOTaM,

HABEJICHUM Y TaOHIi 5:

Tabnuys 5
Hasga Bumoru ta ckiamosi Kinekicts
3aco0y/00a HaHHS

I. leMoHcTpaniiiHe 00/1agHAHHS
1. [Ipunaam 3araneHoro (1.1. Kommiektu, Mmojaeni, Habopu 1
NpU3HAYCHHS A) Mopnemi

TpuroHomeTpudHui Kpyr

Po3mipu Mojierni TOBUHHI TO3BOJISITH PO3PI3HATH il

€JIEMEHTH 3 BiJcTaHl He MeHIIe 5 M. OcHaleHa

KPITUICHHSIM

Uuciosa npsiMa 1

[Ipsima 3 HeouupposaHoro mkanow. OcHalleHa

KPITUICHHSM

b) Kommiektn 1

Oci koopauHAT

/1o KOMIUTIEKTY BXOJATh TpH KoopauHaTHi Bici (X, Y, Z) 3
Heouu(ppoBaHNUMH MIKaJIaMH, HECKPIIJIEHI Mk c00010, 3
KPIIUICHHSIMH




Jliniiiku
Onudposani, pi3HOT JOBKUHH, IIHA TOIIIKHA 1 CM;
OCHAIlleH1 TpUMayaMH

1.2. HaGopu

Habip iHcTpyMeHTY /Ui Kilacy

OpienToBHUI ckian HAbOPy:

TPAHCIOPTUP KIACHUMN 3 TpUMaueM, I[1Ha MoAUIKH 1°;
TPUKYTHHK KiacHUH (kytu 30° Ta 60°) 3 TpuMayem;
TPUKYTHUK KJIacHUM (KyTu 45° Ta 45°) 3 TpuMadem;
LUPKYJIb KIACHUH;

METp JEMOHCTpaliiHuii (J1iHIMKa TOBXKHUHOK 1 M; 111Ha
moauIKu 1 cMm)

['eomeTpuyHi Tijta 3 pO3rOPTKOIO

3 MpO30poro HEKPUXKOTo MaTepiany. BecepennHi KoxKHOT
Gbirypu po3Milry€eThCs TUIONTUHHA TEOMETPUIHA PO3TOPTKA
naHoi (Girypu, BUTOTOBJIEHA 3 KOJIBOPOBOTO HEKPUXKOTO
Marepiany. Po3mipu Mojieni MOBUHHI T03BOJIATH
PO3PI3HATH 11 €IEMEHTH 3 BiJICTaHI HE MEHIIIE 5 M

YacTuHU 1I0TO Ha Kpy3i

Ckilafaetbes 3 HAOOpy CEKTOPIB Kpyra, MapKOBaHHUX IO
HOro 4acTKax:

1/2-2,1/3-3,1/4-4,1/5-5,1/6 - 6. Yci yactuHn
Ha0Opy OCHAIIEH] KPITUIEHHAMU

OnuHAI TUTOLT
[ moBeIeHHS TeopeM Mpo IuIoIi Qiryp

Opunuiii 06’ emy

Jli1s1 neMoHcTpaii MOHATh «OIUHUII 00’ eMy», «00’ €M
NPSMOKYTHOTO Napajeneninena». Mojenb sBisie co00ro
KyO 3 HEKPHXKOTO MaTepiaiy 3i CTOpOHOI0 He MeHIe 10

CM, Ha TpaHi SKOro HaHeceHo ciTky 1 X 1 cm. OxgHa
gactuHa 1 X 10 (abo OinbIe) cM MOXKe
BIJIOKPEMJTIOBATHUCS JJISI IEMOHCTpAIIii, a BiJ I[i€] YaCTUHH
MOKe BiokpemiroBaTHesa Kyo 1 X 1 cm

Habip crepeomeTpryuHmii

Burorosnenuii 3 HEKpUXKOTo MaTepiaiy, J03BOJISIE
CaMOCTIIHO 310paTu CTepeoMeTpUYHI Tijla, 30Kpema 3
MePETUHAMMU 1 3 MEPECIYHUMU TIIOIIMHAMHA




Habip reomeTpuyHux Mozenen

HaGip mMicTuTh TeOMETpUYHI Tija, 10 BUTOTOBJIEHI 3
MIPO30POro HEKPUXKOTO MaTepiany. Bucora koxHOT
MOJIeJTi HE MEHIIIe 5 CM

2. Ilpunagu Ta
IIPUCTOCYBAHHS ISl
IPAKTUYHUX POOIT

2.1. Ilpunanu Ta npucCTOCyBaHHS BUMIPIOBAJIbHI

A) Habip asnst BUTOTOBJICHHS MOJIeTIeH 3 MATEeMaTHUKH
OpienToBHUH CKIag HAOOPY:

JIMCTHU 3 PO3TOPTKAMU T€OMETPUYHMX T1JT;

JiHIMKa 3 KOHTypaMu T€OMETPUYHUX QIryp;

IUTiBKa, po3KpeciieHa Ha kBajpaTt 1 X 1 cm;

KyOHWKHM 31 CTPYOKHIMU JJIs CKJIaIaHHs Ky0a;
TPUKYTHHK;

HO>KHITI 1T BUPI3aHHS;

KJICH;

KopoOKa /iy1s1 30epiraHHs TOIIIO
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b) Habip reomeTpuyHux Tia

Po3mipu 1in He meHie Hixk 40 MM. MiHIManbHUR CKIaa
HaOOpy: MPsIMOKYTHUH Napajenenines, KOHyc, Kyis, Kyo0,
HUTIHAD

15

B) HaGip moxeneli qyist poOiT 13 cTepeomeTpii
ApKy1Ii 3 pO3rOpTKaMHu, sIKi 30UparoThCsl B IPOCTOPOBI
¢birypu

15

I') Pynerka
JloB)kMHA HE MEHIIIE HiX 3 M, IiHA TOAUIKH - 1 MM

15

2.2. 3aco0u aJ1a oprasizaiii TuIaKTHYHUX 1ITop
A) Tanrpam

2-15%

b) Cromaxion/ocTomaxioH

2-15%

10. 3acobu HaBYaHHS 1 00OMagHAHHA I KaOiHeTy (Pi3UKM MOBWMHHI BIAMOBIIATH BHMOTaM,

HaBeJICHUM y Ta0muii 6:

Tabnuys 6

Hasga
3aco0y/obnagHaHHS

Bumornu Ta cxiiagosi

Kinekicte

I. lIndpose BuMiproBaibHe 00J1aJHAHHS




1. [udpose
BUMIPIOBaJIbHE
00J1aTHaHHSA

[{udpoBuii BUMipIOBAIbHUI KOMIT FOTEPHHI KOMILIEKC
17151 KaOiHeTy (hi3uKu

[{udpoBuii BUMiprOBAIBHUN KOMIT FOTEPHHI KOMILIEKC
Ma€e MOXKJIUBICTH 0€3pOoTOBOT Ta/ab0 APOTOBOT Nepenayi
nanux (y romy uucii USB) o I1K Ta/abo 1o xmapHoro
CepBiCy, Ma€ MOKJIMBICTh BUBOJY JJAHUX Ha €KPaH
npucTporo Ta/abo Ha exkpan [IK. Moxe 3abe3neuyBaru
ABTOHOMHUH PEXUM POOOTH.

Kommieke cynpoBOKY€ETbCS IHCTPYKIII€IO 3
eKcIuTyaTalii, MeTOIMYHUMH MaTepiajaMu Ta
MpOrpaMHUM 3a0€3MEeYEHHSIM.

KinbkicHumii Ta sKiCHUH CKI1a1 ITU(GPOBOTO
BHUMIPIOBAJILHOTO KOMIT FOTEPHOT'O KOMIUIEKCY, B T. 4.
Ha0lp MaTYuKiB, 11 KaOiHETY (Di3UKH BU3HAUAETHCS
MeAaroriYyHUM MPAI[iBHUKOM.

HaGip npoTiB y KIIbKOCTI, JOCTATHIN JIJIS T AKITIOUEHHS
MATYUKIB (32 TOTPEOOI0)

MeToauuHi MaTepianu:

METOJIMYHI MaTepiajiy 3 IPOBEJICHHS €KCIIEPUMEHTIB Ta
nabopaTopHUX pOoOIT HA HABYATBHUX 3aHSTTAX, & TAKOXK
MIPOEKTHOI ISUTBHOCTI 3100yBayviB OCBITH 3
BUKOPHUCTAHHAM LU(POBOTO 008 THAHHS.
XapaKTepUCTUKU POTPAMHOTO 3a0e3neueHHs Hu(POBOTO
BHUMIPIOBAJILHOTO KOMIT FOTEPHOT'O KOMIUIEKCY:
MOJKITUBICTE 300py JaHUX OJTHOYACHO 3 JICKUIBKOX
aTYHKIB;

KUJTbKa peXUMIB BiTOOpaXeHHs JaHUX: Tpadiku, Ta0IuI,
TOILIO;

eKCTIOPT JaHUX B PEIAKTOP TAOJIMIh Ta 1HIII IPOTPAMU;
HasIBHICTB Bepciil mporpamuoro 3abesnedenns OC,
cymicHux 3 [1K,

3 AKUM Oy/ie BUKOPHCTOBYBATHUCH;

nporpaMHe 3a0e3eueHHs TOBUHHE MaTH iHTepdeiic
YKPaTHCHKOIO MOBOIO

JlaTuuk Hanpyru

JlaTuuk cTpymy

JlaTuuk Temieparypu

JlaTumk TemriepaTypu (Tepmoriapa)




JlaTuuk TUCKY

MikpodoHHUH TaTUnK

JlaT4nK OCBITIIEHOCTI

JlaT4rK MarHiTHOTO TOJIS

Jatumk pyxy (BiacraHi)

®otoBopoTra
JlaTunk BUMIipro€ Yac, HeOOX1THUN 00’ €KTY IS
MIPOXO/KEHHS i apKOI0 JaTyhKa

JlaTunk cuau

JlaTuuk piBHS 3ByKOBOI'O TUCKY

JlaTuuk MpucKopeHHs

JlaTumk BOJIOTOCTI

JlaTuuk yinpTpadioeTOBOTO BUMIPOMIHIOBAHHS

JlaTunk TeMIiepaTypy HaBKOJIMIIIHBOIO CEPEIOBUIIA

JlaTunk KyTa moBOpoTYy

JlaTuuk 3apsany

I1. Ilpuaaau 3arajibHOr0 NPU3HAYEHHA

1. IIpunagn [Ipunaan neMoHCTpaliiiHi eleKTPUYHI
JEMOHCTpaIliitH1 Tepesu enexkTpoHH1
UyTtnusicts He ripuie 0,1 T

IInuTka enexrpuyHa

[TnuTka sBisie coboro enekTpoHarpiBad. OCHOBHI TEXHIUHI
XapaKTepUCTUKU: Hanpyra >xuBieHHs 220 B, 50 I'n,
MOTY>KHICTh He MeHIe HiK 0,5 kBT, HarpiBabHMIA




eJIEMEHT Ma€ OyTH 3aXUIIEHO (3aKPUTUN HArpiBaJIbHHUMA
€JIEMEHT)

brnok xuBJIeHHS TeMOHCTpaliiiHui (mocTiiHa
cTabiTi30BaHa HANPyra)

OCHOBHI TeXHIYHI XapaKTEPUCTUKU: TOCTiifHA
cTabimi30BaHa Ta 3MiHHA BUX1IHA HAMpyTa, peryJoBaHHs
HaNpyTH Ta/abo CHIM CTPyMY JIsl IPOBEIEHHS TOCIi/IB,
HasBHICTh KOHTPOJBHUX MPUIIAJIIB HAIPYTH Ta CUJIH
cTpyMy. MakcumalbHa Hanpyra Ta CHujia CTpyMy IOBUHHI
OyTH JOCTaTHI JJIsl TPOBEACHHS BCIX MPAKTUYHUX Ta
nabopaToOpHUX JOCIIJIIB BiIMOBIAHO A0 HABYAILHOT
porpamMu

['eneparop 3ByKOBUi
['eHepye eneKTpUUHI CUTHAIM CUHYCOIAAJIBHOI,
MPSIMOKYTHOI Ta TPUKYTHOI popMH

MikpodoH 1 JeMOHCTpaIiid

I'eneparop (pKepeno) BUCOKOT HAIIPYTH

Enextponnuii mepeTBoproBayd 3MiHHOT HAIIPYTH Y BUCOKY
MOCTIiiHY Hampyry. B ToMy 4uCIi MOKe MICTUTH
BMOHTOBAHE JPKEPEIIO KUBIICHHS

JleMOHCTpaliifHuii MyJIbTUMETP 3 TATHLBAHOMETPOM a00
IEMOHCTpAIIHHUN MYJIBTUMETP Ta JEMOHCTPAIIHHII
raJIbBAHOMETP

Mae Tab110 3 nudpamu, po3mip SKUX J03BOJISIE PO3PISHITH
MMOKA3HUKH 3 BIJICTaHI HE MEHIIE HIXK 5 M

3apsaHUi IPUCTPIi U1 aKyMyJIATOpIB TUITY AA
J171s1 aBTOMaTUYHOTO 3apsiIKaHHS OJJHOYACHO HE MEHIIE 2
aKyMyJsTOpiB THIY AA

AkymynsTopu Tuy AA

E€wmmuicts He MeHnie 2000 MA/rof, enekTpopyiIiiiHa cuia B
3apsDKEHOMY cTaHi He MeHie 1,3 B. 3 MoxuBicTIO
MIOBTOPHOTO 3apsiKAHHS

[{udpoBuii MynbTUMETP

J11s1 BUMiprOBaHHS NOCTIIHOT 1 3MIHHOT HAIIPyTH,
MOCTIMHOTO 1 3MIHHOTO CTPYMY, OMOPY, EMHOCTI, YaCTOTH
TOIIO. 3 BIJMOBITHAM MPOTPAMHUM 3a0€3IICYCHHSIM.




Mosxe OyTu 3 ApoTOBUM a00 OE3APOTOBUM iHTEpdeiicom
IUTsL IEMOHCTpAIlil NOKa3HUKIB Ha MYJIbTUMEAIHOMY
o0naHaHH1

BononarpiBau
3 06’eMOM BOJH, IO HATPIBAETHCS, HE MEHIIIE | 1

Tepesu enexTpoHHI MOOYTOBI
TounicTs He ripie 1 r, qlaroHansb miaTGopmMu
3BaKxyBaHH:A He MeHie 100 mm

2. lIpunagn MexaHivHi

[Tpunaan MexaHiuHI JEMOHCTpAIITHI
MeTp neMOHCTpatiitHmiA
JloBxxmuHa 1 M, miHA TOALIKK - 1 cM

Tepe3u MexaH14yH1
Maxkcumanbie 3HaueHds He meHire 100 r. 3 BaxkaMu 0
TepesiB

TatuB (hi3nyHUIA yHIBEepCaTbHUIHI

BurortoBnenuii 3 MilIHUX, 3HOCOCTIMKHUX MaTepiaiB, 1110
MaloTh aHTUKOpO3iitHe NoKpuTTA. llITaTuB mae OyTH y
MOAYJLHOMY BUKOHAHHI 3 SIIIMKOM JiJIs1 30epiranus. Jlo
CKJIaJly IITaTUBY OPIEHTOBHO BXOJISATh: CTPHIKEHB,
3aTHCKayi, JIalKa, KiJbIe TOmo. Mae BakKKy OCHOBY a0o
TaKy, 110 3a100irae nepeKu1anHIo

Baxxok HabipHuUit
3 IMCKIB PI3HOI Baru; 3arajibHOIO Baroio He MeHie 100 r

Cronuk nigiiiMaabHAR
Posmip mnardopmu He menmie 15 X 15 cm, ms

3a0e3neyeHHs pIBHOMIPHOIO MIAHATTS 00JIaHAHHS Ha
BHUCOTY HE MeHIIE 15 cMm

BakyymHa Tapiika
OcHallieHa JKepesioM 3BYKY, 3 IPUCTOCYBaHHIM IS
MEePEKPUBAHHSI JOCTYITY MOBITPS

['yunomoBeIs JeMOHCTpaLIHHII
[[IupokocMyTroBuii TYYHOMOBEI[H a00 aKyCTUYHA CHCTEMa
13 BOyJJOBaHUM TI1JICHITIOBaYEM




Hacoc BakyyMHuii

Enextpuunuii abo MexaHiuHMi. 3a0e3neuye 3aauIIKOBUN
TUCK. Y KOMIUIEKTI MalOTh OYTH PUCTOCYBAHHS OJTHOTO
CTaHJIAPTY, B T. 4. HUIAHT BUXJIOMHUN

3. HaGip maboparopHoro
nocyny, npuiaiB Ta
BUTPATHUX MaTepiaiiB

Habip naGoparopHoro nocyny, npuiajaiB Ta BATPATHUX
MaTepiaiiB

OpienToBHUH CKIag HAOOPY:

KOJIOM KOH14HI, TNIOCKOZIOHHI Ta KPYIJIOJIOHHI PI3HUX
00’€eMiB;

CKJISIHKM P13HUX 00’€MiB 3 KpHIIKaMH JUIsl 30epiraHHs
PECUOBHH;

CTaKaH XIMIUHHIA;

CTaKaHYMK CKJISTHUH;

npoOipKy;

IITaTUB JUIsl TPOOIPOK, 3 BAKKOIO OCHOBOIO a00 TaKolo, 1110
3ano0irae NepeKuaaHHIO;

yamka [lerpi;

Yala BUMapIoBaJIbHa,

TUTJI1 3 KPULIKAMU;

JI0XKa JUTsl CIAJIIOBAHHS PEYOBUH;

TpuMau i poOipoK;

3aTHcKaul Py XKUHHI Ta TBUHTOBI;

IMAIMYKH CKJISHI;

TpyOKa 3’€HyBaJIbHA;

J1iiKa KOHIYHA;

namnip GinbTpyBaTbHUMN;

MIMETKU-103aTOPH;

Cyxe MaJuBo;

CiTKa JJaTyHHA PO3NMIIOBAIIbHA;

HOP)KHUKHU PI3HOTO JAlaMeTpy Ul MUTTA HOCY1Ly;
CTYIIKa 3 TOBKAYHKOM;

TEPMOMETP PIAUHHUIA;

niHifKa MipHA TOBXHHOIO He MeHIe 30 cMm;

IITAaHT €HIIUPKYJIb;

MITHUH JIpiT;

MIPUIIIH;

TOTOK 1151 30epiranHs Habopy.

Mo2e MICTUTH JOAAaTKOBE 00JIaHaHHS.

4. HaGip iHCTpyMEHTY

Habip pyyHUX 1HCTpYMEHTIB
OpienToBHUI ckian HAbOPYy:
MOJIOTOK;

HOKHIII;

KyCauKHu;




HaIWJIKY;

BUKPYTKH;

raiikoBi KJII04i HE MEHIIIE 5 Pi3HUX PO3MipiB Ta
KOHCTPYKLIHA a00 BCTaBHI OaraTorpaHHi K04l HE MEHILE
5 pi3HHUX po3MipiB 00 PO3BIHUN rAHKOBUI KIIIOY;
HOXIBKH (110 METaTy, IO JIEPEBY TOIIO);

IUIOCKOTYO111;

CErMEHTHMI HIX;

pyJeTKa He MEHIIe 3 M TOLIO.

Po3Mipu Ta pyHKIII0HAIBHI MOKIIMBOCT] IHCTPYMEHTIB
MOBUHHI BIAMOBIIATH 1X IPU3HAUEHHIO

5. Ocumnorpad

Ocmunorpad mudpouit
KinekicTs kaHaIiB He MeHIIe 2. 3 BiAIIOBITHUM
MPOrPaMHUM 3a0€3MEeYCHHIM

III. Mexanika

1. lemoHcTpatiiine
oOJtagHaHHS

Ha6opu

A) Habip nnst aemoHcTpaliii MeXaHIYHUX SBUIIL;
KIHEMATHKH, JTUHAMIKA

KomrmiekTHiCTh HA0OPY BU3HAYAETHCS MEearOTiYHUM
MPaIiBHUKOM Ta TOBUHHA 3a0€31MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIJIMOBITHO 10 HABYAIHHOI MPOTPaMHU Ta
MICTHTH METOAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TPOIIEC]. 3 SAIMUKOM JIJIsl 30epiraHHs

b) HaGip 3i ctatuku

KomruiekTHICTh HaO0Opy BH3HAYAETHCS TIEIArOTTYHIM
MPAIiBHUKOM Ta MTOBUHHA 320€31euyBaTH BUKOHAHHS
SKCIIEPMMEHTIB BiIMOBITHO IO HAaBYAJIBHOI IIPOrpaMu Ta
MICTHTH METOJWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHHOMY TIpo1Ieci. 3 AIUKOM AJisl 30epiraHHs

B) Habip kynsox
Kynbku pi3Hoi Baru. KoxkHa Kynbka Mae oTBip a00 BYIIKO
TUIS 3aKPITUICHHS. HUTKA

I') HaGip i neMoHcTpanii MeXaHIYHUX SBHIIL:
KIHEMaTHKa Ta IMHaMiKa 00epTabHOIO PyXy
KommiekTHiCcTh HaO0py BH3HAYAETHCS TIEIarOTTYHIM
IpaLiBHUKOM Ta MIOBUHHA 3a0e31euyBaTH BUKOHAHHS
eKCTIEpUMEHTIB BiJIIOBITHO JI0 HABYAJILHOI TPOrpamMu Ta




MICTUTH METOANYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TMPOIIEC]. 3 SAIMIUKOM JIJIsl 30epiraHHs

2. Ilpunagu ta
npuiIagas

2.1. Ilpusma 3 HaxuJIOM
[l nemoHcTparllii yMoBU piBHOBAru (CTIMKOCTI) Tija, K
CIUPAETHCS HA TOPU3OHTAIBHY TUIOIIUHY

2.2. Habip 171t BUBUEHHSI PyXYy T IO KOy
KomruiekTHiCTh HA0Opy BU3HAYAETHCS NEAATOTTYHUM
NpaliBHUKOM Ta MIOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIANOBITHO J]O HABYAJIbHOI IPOrpaMu Ta
MICTUTH METOAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY MPOIIEC]. 3 SAIMIUKOM JIJIst 30epiraHHs

2.3. TpubomeTp neMOHCTpaIliiTHHI
[l nemoHcTpartii 3aKoHIB TePTs 1 piIBHOBAru TUT HA
MMOXWJIIH IIJIOIINHI

2.4. IlicTonet OamcTUYHUN
J71s1 IpoBeIEHHST IEMOHCTPAIliHHUX TOCTIAIB 1
na0opaTOpHUX POOIT MiJ] YaC BUBUEHHS MEXaHIKH

2.5. JleMOHCTpaliifHUi mpumaj 3 iHepIii
KommiekTHICTh puiiay BU3HAYA€THCS MeJaroriYyHuM
MpaliBHUKOM Ta TIOBUHHA 3a0e3MeuyBaTH BUKOHAHHS
eKCTIIEpUMEHTIB BiJIIOBITHO 0 HABYAJILHOI IIPOrpamMu Ta
MICTUTH METOJUYHI MaTepialid 10 BUKOPUCTAHHIO B
OCBITHBOMY IIpOLEC]

2.6. TpyOka HproToHa
Jliist neMoHcTpanii najiHH Pi3HUX TiJ Y BaKyyMi

2.7. llocynuHa [1st 3BasKyBaHHS MOBITPS

Jl1s1 BU3HAYCHHSI TYCTHUHU Ta31B/MOBITpA. Y pasi
KOHCTPYKIIHHOT HEOOXiTHOCTI MOBUHHO OYTH
MIPUCTOCYBAHHS ISl 3AXUCTY BiJ[ YJIAMKIB y BHITAIKY
MO>KJIMBOT pyHHAIil MOCYJUHU B TIPOLIECI BiKauyBaHHS
MOBITPS

2.8. bapomeTtp-anepoin

2.9. MaHOMeTp piIMHHUHN 1EMOHCTpaIitHUHA
3 ouudpoBaHOIO MIKAIOIO




2.10. Ilpunag qyis qeMoHCTpanii TUCKY B piuH1
MicTUTh AaTYNK THCKY

2.11. Cnonyd4eHi nocy 1uHU
Habip npo3opux Tpy6ok (ocyauH) pi3Hoi popmH 3
3arajbHOIO M1JCTABKOIO (KOJEKTOPOM)

2.12. Kyns Ilackans

2.13. Ilpec riapaBiiyHui
[ToBuHeH MaTh 3an1001KHUN KJIallaH Ta MAHOMETP, a
TAKO’K CITyCKH1 KJIaraHu

2.14. HwniHap BUMIpIOBaJIbHUHN 3 IPUCTOCYBAHHAMU
(Bimepuie Apximena)

KomrmiekTHiCTh HA0OPY BU3HAYAETHCS MEarOTiYHUM
MPAIiBHUKOM Ta TOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEpUMEHTIB BIJIIOBITHO /10 HABYAIBHOI MPOTPaMH Ta
MICTHTH METOJAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TPOIIEC]. 3 SAIMUKOM JIJIsl 30epiraHHs

2.15. KoMIuIeKT 1151 IeMOHCTpALii CTOSYUX XBUIIb
KommiekTHICTh BU3HAYA€ThCS NeJaroriYyHuM
MpaliBHUKOM Ta TIOBUHHA 3a0€3MedyBaTH BUKOHAHHS
eKCIIEpUMEHTIB BIJIIOBITHO 10 HABYAJIbHOI ITPOrpamMu Ta
MICTUTH METOAMYHI MaTepiaau 10 BUKOPUCTAHHIO B
OCBITHbOMY TIpOIIECi

2.16. XBuib0oBa BaHHA

KoMruiekTyeTscst MEXaHIYHUM 30y THUKOM XBHITb Ha
MOBEPXHI PIIUHU Ta JOJATKOBUM MPUCTOCYBAHHAM IJIs
CTBOPEHHS TIEPEIIKO/ JJis XBWIb. JIHO BaHHU Mae OyTu
MIPO30PUM JIJIs1 MOKITMBOCTI TIHBOBOI ITPOEKITIi Ta 3

MM ACBITIIEHHSIM

2.17. KaMepTOHM Ha pE30HYIOUUX SIIUKAX
Mos0TO4OK Ta 2 KaMEPTOHHU 3 PE30HYIOUHUMU SIIUKAMU

2.18. JloBra mertazneBa mpy>kuHa - CJIiHKI

VY HenedhopMoBaHOMY BHUTJISI IPYKUHA 30Ira€THCS 710
pO3Mipy, 110 BU3HAYCHU TOBIIUHOIO YCIX CKJIaICHUX
pa3oM BHUTKIB




3. OGnaagHaHHs AJis
1abopaTOpHUX POOIT

3.1. HaGip nabopatopHuii 1Jiss BUBUCHHS MEXaHIKI
KomruiekTHICTh HaOOpy BH3HAYAETHCS TIEIArOTTYHIM
MPAIiBHUKOM Ta MTOBUHHA 320€31MeuyBaTH BUKOHAHHS
EKCTIICPUMEHTIB BiJIIIOBITHO JI0 HABYAIILHOI TPOTpaMH Ta
MICTHTH METOAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY MpOIIECi. 3 SAIMUKOM ISl 30epiraHHs

2-15%

3.2. Habip npyxuH

Pi3Ho1 s)xopcTrocTi. KoxHa nmpykuHa ocHaleHa
KOJIbOPOBHM ITOKKYMKOM, 1110 MA€ MOXKITUBICTh
nepeMillyBaTHCh MO TaYKy /Ul yCTaHOBKH Ta (ikcarii
HYJILOBOTO TTOJIO’KEHHS

2-15%*

3.3. Ha0ip Tin piBHOI MacH
Tina piBHOT MacH 3 pi3HUX MaTepialiB, 00IaHAHI TAYKOM
a00 1HIINM KPiTUICHHIM

2-15%

3.4. Ha0ip Tin piBHOTO 00’ €My
Tina piBHOro 00’eMy 3 pi3HUX MaTepiajiB, BUCOTOIO HE
MeHIe Hix 20 MM

2-15%

IV. MoJaekyasipua ¢izuka Ta TepMoaMHaAMiKa

1. demoHcTpariiitne
oOJlagHaHHS

1.1. Mopgemni
Moneni MOieKyI pi3HUX PEUOBUH

Mopenb 1BUTyHA BHYTPIIIHBOTO 3rOPaHHS

1.2. Ilpunanu Ta IpUCTOCYBaHHS
A) Ky 3 KinblieM Ui JEMOHCTpaAIlii TeII0BOro
PO3IIKUPEHHS TBEPAOTO Tiia

b) HaGip kaminspis
[l nemMoHcTpartii KanIsIpHUX SBHII Y TPYOKax pi3HOTO
nmiameTpa

B) Luniaapu cBUHIIEBI 31 CTPYTOM
Jist nemMoHcTpanii mpsMoi MOJIEKYJISIPHOI B3a€MOJIIT
aTOMIB CBHHIIIO

I') [Ipunax nst aeMoHCTpanii JiHIHHOTO PO3IITUPEHHS T
Habip crep>kHiB pi3HUX METaJliB, OJJHAKOBUX 3a
po3MipamMu. KOMIUIEKTHICTh TIpHJIaly BUSHAYAETHCS




MeAaroriYyHUM MPaIiBHUKOM Ta MOBHUHHA 3a0e3MeuyBaTu
BUKOHAHHS €KCTIEPUMEHTIB BIJIMTOBITHO 10 HABYAIBHOT
MPOrpaMu Ta MICTUTH METOJUYHI MaTepiaiu Mo
BUKOPHUCTAHHIO B OCBITHROMY ITIPOIIEC]

r) [Mpwian nns feMoHCTpallii TOBEPXHEBOTO HATATY
KoMruiekTHICTh puiialy BUSHAYAETHCS MeIarori9HUM
MPAIiBHUKOM Ta TOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIJIIOBITHO /10 HABYAIBHOI MPOTPaMH Ta
MICTHTH METOJAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TIPOIIECI

1.3. Ilpwiagu BUMIiprOBaIbH1
A) I'irpoMeTp ICUXpOMETPHUYHUMA

b) Mereocrantiis nudpona
3 maT4MKamu, 0 BUMIPIOIOTh TEMIIEPATYPY,
aTMocepHUl THCK, BIJIHOCHY BOJIOTICTh TOIIO

B) TeruonpuiiMau

[l neMoHcTpauii Teronepeayl HUIIXoM
BUITPOMIHIOBAHHS 1 MOPIBHSAHHS MOIJIMHAHHS €Heprii
CBITJIOIO 1 TEMHOIO MTOBEPXHSAMU

I') TepmomeTp 1eMOHCTpAIITHUHN €IEKTPOHHUMA
3 nudpamu, po3mip SIKUX JO3BOJISE PO3PIZHATH TOKA3HUKH
3 BIJICTaHl HE MEHIIE HIK 5 M

2. Habopu

2.1. HabGip naGopatopHuii i BUBYCHHS MOJICKYJISIPHOT
Gb13UKHU Ta TEPMOJUHAMIKA

HaGip opieHTOBHO CKJIaAa€ThCs 31 CIEHIATIBHOTO
o0aiHaHHs, Ta00OPaTOPHOTO MOCYAY Ta BUMIPIOBATBHHUX
npwiagiB. KommiektHicTs HAOOPY BU3HAYAETHCS
MearoriyHUM MPaIiBHUKOM Ta MOBUHHA 3a0e3MevyBaTu
BUKOHAHHS €KCIIEPUMEHTIB BIIIMOBITHO IO HABYAIBHOT
MporpamMu Ta MiCTUTH METOJMYHI MaTepiajau 1o
BUKOPHUCTAHHIO B OCBITHROMY TIPOIIECi. 3 STIHKOM JIsI
30epiraHHs

2-15%*

2.2. Habip neMoHCTpaIiiiHui Jyisi BUBYEHHS
aTMOC(EpHOTO THUCKY

KomrmiekTHiCTh HA0OPY BU3HAYAETHCS MEearOr1YHUM
NpaliBHUKOM Ta MOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIJMIOBITHO /10 HABYAIBHOI MPOTPaMHU Ta




MICTUTH METOANYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TMPOIIEC]. 3 SAIMIUKOM JIJIsl 30epiraHHs

2.3. Habip nist 1ociiKeHHS TOBEPXHEBOTO HATSTY
plIuHA

KommiekTHicTh Hab0Opy BH3HAYAETHCS TEarOT Y HIM
NpAIiBHUKOM Ta IMOBUHHA 3a0€31e1yBaTi BUKOHAHHS
eKCIIEpUMEHTIB BiJIIOBITHO 10 HABYAJILHOI IPOrpamMu Ta
MICTUTH METOJAMYHI MaTepiajiu 0 BUKOPUCTAHHIO B
OCBITHBOMY TIPOIIECi. 3 SAIUKOM JIJisi 30epiraHHs

V. EnekTpuka Ta MarHeTusm

1. IemoHcTpariiitHe
oOagHaHHS

1.1. BUCOKOBOJILTHI MEXaHI4YHI JpKepesa
(memoHCTparriiiai)

A) enextpodopHa MamuHa - renepatop Bimmrypcra

Bci yactunu enekrpodopHOi MamvHU 3MOHTOBAHI Ha
MIIHUX €JIEKTPOiI30JIbOBAHUX CTIMKAX, SKI Pa3oM 3
NeiiIeHChKIME OaHKaMU 3aKpilieH] Ha 3araibHii MIHIA
€JIEKTPO130JIbOBAHIH MiICTABII;

Ta/abo

b) enextpocrarnunmii renepatop Ban ne ['paada
HaBYAJIbHUI

1.2. Enexktpockonu

1.3. EnektpoMeTp 3 TpUCTOCYBaHHIM

1.4. CynTanu enexTpocTaTHuHI

1.5. MasTHUKH eJIeKTPOCTaTUYHI

1.6. Kommnext nanuyok ajst TpuboenaeKTpu3anii
3 MaTepianaMu ISl HATHPAHHS

1.7. llITatuB e1eKTPOCTAaTUUHUI

OpieHTOBHUH CKIAM;

CTPMIKEHB 3 130JII0I0YO0T0 Martepiany;

SIIEMEHTH JIJISl KPIIJICHHS €JIEKTPOCTATUYHHX CYJITAHIB Ta
eJIEKTPOCTATUYHUX MasTHHKIB.

Mae Baxky OCHOBY a00 TaKy, 10 3aro0irae nepeKku1anHio

1.8. Konnencarop po306ipHuit




1.9. HaGip neMoHCTpamiitHuii 111 BUBYCHHSI €TICKTPUKU
eJIEKTPOAMHAMIKH

KommiekTHicTh HaO0Opy BH3HAYAETHCS TEIarOTTYHIM
NpaliBHUKOM Ta IIOBUHHA 3a0e31euyBaTH BUKOHAHHS
eKCIIEpUMEHTIB BiJIIOBITHO 10 HABYAJILHOI IPOrpamMu Ta
MICTUTH METOJAMYH] MaTepiajiu 10 BUKOPUCTAHHIO B
OCBITHBOMY TIpOIIECi. 3 AIUKOM JJIsi 30epiraHHs

1.10. MamuHa enekTpudHa (IBUTYH-T€HEPATOP)
[ToBuHHA BUPOOIISITH MOCTIMHY Ta 3MIHHY HaIpyTy.
Cratop 1 paMKy 3a0apBJIeHO B KOJILOPH MOCTIHHOTO
MarHiTa. [loBuHHA MaT METOAMYHI MaTEpiaiu MO
BUKOPUCTAHHIO B OCBITHBOMY IPOLIEC]

1.11. Korymka apocenbHa
Korymika Ha kapkaci, mojiieHa Ha HepiBHI yacTuHH. KiHIi
0OMOTOK KOXXHOI YaCTHHH BUBEACHO Ha KIEMHU

1.12. Maruit U-nioai6Huit 1eMoHCcTpatiitHuii
3 nBOKOJIpHUM (papOyBaHHIM

1.13. Marnitu mtaboBi JeMOHCTpaIliiiHi
3 nBoKOIipHUM (papOyBaHHIM

1.14. Enextpomartit U-noaiOHuit po30ipHuit

/1o KiHIIIB MarHiTy NpueaIHaHI Bl OJJHAKOBI KOTYIIKH,
HaMOTaHi Ha KapKacH, 13 3aTUCKaYyaMHM IS i1 € THAHHS
JoKepera JKUBJIEHHs IeMoHcTpaliiiHoro. Kotymku
3’€HaHI MOCIiT0BHO. J[0 €leKTpOMAarHiTy J0a€ThCs SKIp
3 TAYKOM JUTS TiIBIITyBaHHS BAaHTAXIB

1.15. Ipunax mist neMoHcTpanii npaBuia Jlenna

1.16. Tlpunan 1y BUBYCHHS SBUIIA €ICKTPOMArHITHOI
THAYKIiT

MO>KIIMBICTB T’ €THAHHS JKEPEIa )KUBJIEHHS a00
BUMIPIOBAJILHOTO TIPUJIAY

1.17. KOMIUIEKT 3 el1eKTpOoIi3y JeMOHCTpaIiiHuN
OpieHTOBHO CKJIAJIA€THCA 3 N1EIEKTPUYHOT TIOCYIUHU 3
KPHILKOIO 3 3aTHCKaYaMH Ta PI3HUX €JIEKTPOIIB




1.18. TpanchopmaTop yHiBepcalIbHUI
3 KOMIUICKTOM TPHCTOCYBaHb

1.19. Habip muig nemMoHcTpallii 3aJ1eKHOCTI OIOpY
NPOBIAHMKA BiJl HOr0 reOMETPUYHUX MTapaMeTpiB
3 peoxopAoM JEMOHCTpPAIITHUM

1.20. Ha6ip npoBiAHUKIB B 130J1s11ii

BararoxwuibHa Miab epepizoM He MeHIe 1 MM?2, 3araibHa
TOBIIMHA HE MEHINE 3 MM, Pi3HOI JOBKHUHU BiJ 25 CM.
MOKJIUBICT TPUETHAHHS JI0 KJIEM IITEIICEIbHIX
MIPOBITHUKIB

1.21. Ilpunaza Ui BUBYEHHS 3aJI€KHOCTI OIIOPY MeTaly
B1Jl TEMIIepaTypu

2. O6nagHaHHA A7
1abopaTOpHUX POOIT

2.1. Habip nabopaTopHUii /i1 BUBYCHHS €JIEKTPUKH
KomrmiekTHiCTh HA0OPY BU3HAYAETHCS MEarOTiYHUM
MPAIiBHUKOM Ta TOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIJIMOBITHO /10 HABYAIBHOI MPOTPaMHU Ta
MICTHTH METOJWYHI MaTepialy 0 BUKOPUCTAHHIO B
OCBITHBOMY TPOIIEC]. 3 SAIMUKOM JIJIsl 30epiraHHs

2-15%

2.2. HaOip nabopaTopHHii y1sl BABUEHHS MarHETU3MY
KommiekTHicTh Habopy BU3HAYAETHCS Me1arOrYHUM
MpaliBHUKOM Ta TIOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
eKCIIEpUMEHTIB BIJIIOBITHO 10 HABYAJIbHOI TPOrpamMu Ta
MICTUTH METOAMYHI MaTepiaiu 10 BUKOPUCTAHHIO B
OCBITHHOMY Tpo1Ieci. 3 AIUKOM AJisl 30epiraHHs

2-15%

2.3. HabGip maGopaTtopHuii 1Js1 BUBYCHHS
eJIEKTPOMAarHeTH3My

KomrmiekTHiCTh HA0OPY BU3HAYAETHCS MTEarOT1YHUM
NpaliBHUKOM Ta MIOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIJMOBITHO 10 HABYAIBHOI MPOTPaMHU Ta
MICTHTH METOAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TMPOIIEC]. 3 SAIMIUKOM JIJIsl 30epiraHHs

2-15%

2.4. Enexrpomarnit U-noniOHui 1abopaTopHUii

[0 KiHIIIB MarHiTy NpUEAHAHI Bl OJTHAKOBI KOTYIIKH,
HAMOTaHI Ha KapKacH, 13 3aTUCKaYaMHU IS 1111 € THAHHS
JDKepelia JKUBJICHHS JIeMOHcTpaniiHoro. Kotyku

2-15%*




3’€/IHaH1 MOCiA0BHO. J[0 €eeKTPOMAarHiITy 101a€ThCA AKIp
3 raukoM JUIs MiJBIITYBaHHS BAHTaX1B

2.5. Korymika-MoTOK
JpoTsiHUI KOHTYpP, HAMOTaHUW Ha KapKac

2-15%

2.6. KoMIiekT MarHiTiB mraboBUX
3 nBOKOJIIpHUM (papOyBaHHIM

2-15%

2.7. U-noniOHUNA MaryiT
3 nBokoJipHUM (papOyBaHHIM

2-15%

2.8. PeocraTu n1abopaTopHi Ha Kapkaci
[loxxuHoto He MeH1e 10 cM, MaroTh KJIEMU 3 PI3HUM
OIOpPOM

2-15%

2.9. Habip nmpoBigHUKIB B 130511111

bararoxxuibpHa Miib iepepizoM He MeHIIe | MM, 3aranbHa
TOBIIMHA HE MeHIe 3 MM. J[OBXXHHOIO Bif 25 cM.
MOXJIMBICTh PUETHAHHS JI0 KJIEM IITENCETbHUX
MIPOBITHUKIB

2-15%

VI. Onruka Ta aTOMHA

¢pizuka

1. lemoHcTpatiiiHe
oOyagHaHHS

1.1. Habip u1st BUBYCHHS T€OMETPUYHOI ONITUKU
KomrmiekTHICTh HA0OPY BU3HAYAETHCS MEarOriYHUM
MpaliBHUKOM Ta MIOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIJMOBITHO 10 HABYAIHHOI MPOTPaMHU Ta
MICTHTH METOAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TPOIIEC]. 3 SAIMUKOM JIJIsl 30epiraHHs

1.2. Mopenb oka

Po36ipHa komis oka toauHu, 30inbmieHa. Po3amipu moaeni
MIOBHMHHI JI03BOJISATH PO3PI3HATH 11 €IEMEHTH 3 BiICTaHi HE
MEHIIIEe 5 M

1.3. Habip 3 onTUKU AEMOHCTpaIlIHHHMI

KommiekTHicTh Hab0Opy BU3HAYAETHCS TEIarOTYHUM
MpaliBHUKOM Ta TIOBUHHA 3a0e3MeuyBaTH BUKOHAHHS
eKCIIEpUMEHTIB BiJIIOBITHO 0 HABYAJILHOI IIPOrpamMu Ta
MICTUTH METOJUYHI MaTepialid 10 BUKOPUCTAHHIO B
OCBITHHOMY TIpoOIIeCi. 3 AIUKOM JJisi 30epiraHHs




1.4. HaGip 1st BABYCHHS XBUJIHOBOT ONITUKH
KomruiekTHiCTh Ha00Opy BU3HAYAETHCS MEAATOTTYHIUM
MPAIiBHUKOM Ta MTOBUHHA 320€31MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BiAMOBITHO JJO HABYAJILHOT IPOTrpamMu Ta
MICTHTH METOAWYHI MaTepiaiy 0 BUKOPUCTAHHIO B
OCBITHBOMY MpOIIECi. 3 SAIMUKOM ISl 30epiraHHs

1.5. CnexTpockor 3 HabOpOM CIIEKTPATBHUX JIaMIT

J1J1s1 Bi3yaJIbHOTO CIIOCTEPEKEHHS JIIHIHYAaTUX CHEKTPIB,
BHUMIPIOBAHHS JIOBKHUH XBWJIb BUIIPOMIHIOBaHHS ra3iB.
Hanpyra xusnenns ~ 220 B, 50 I'g

1.6. Jo3zumetp
OCHOBHI TeXHIUHI XapaKTEPUCTUKU: JI1aMla30H MOTY>KHOCTI

eKCIO3MLIMHOT 103U Y- i B-BunpominroBanns, MkP/T,- He
Byx4e Hix 0,0-999;

eHepris Y- i B-sunpominioBanns He MenIe, Hix 0,1-1,25
MeB

2. O0nagHaHHS UIS
1a00paTOpPHUX POOIT

2.1. HabGip maGopatopHwuii 1jis1 BUKOHAHHS JJa00OpaTOPHUX
POOIT 3 FEOMETPUYHOT ONTUKH

KomruiekTHiCTh Ha00Opy BU3HAYAETHCS NEAArOrYHUM
NpaliBHUKOM Ta MIOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIANOBITHO JJO HABYAJIBHOI IPOrpaMu Ta
MICTUTH METOJANYHI MaTepiay 0 BUKOPUCTAHHIO B
OCBITHBOMY TPOIIEC]. 3 SAIMIUKOM JIJIsl 30epiraHHs

2-15%

2.2. HaGip maGopaTopHWHii Jisi BAKOHAHHS J1a00paTOpHUX
pPOOIT 3 XBHJIBOBOI ONITUKH

KommiekTHicTh Hab0Opy BH3HAYAETHCS TIEarOTYHIM
NpaliBHUKOM Ta TIOBUHHA 3a0e3MeuyBaTH BUKOHAHHS
eKCTIEpUMEHTIB BiJIIIOBITHO JI0 HABYAJILHOI TPOrpamMu Ta
MICTUTH METOAMYHI MaTepiajiy 0 BUKOPUCTAHHIO B
OCBITHBOMY TIpOIIeCi. 3 SAIUKOM JIJIst 30epiraHHs

2-15%

VII. ActpoHomist

1. IeMoHcTpariiitHe
oOJagHaHHS

[Tpunanu, Mmoaemi

A) Tenypiii

Pyxoma mMopens, 1mo JeMOHCTPYE pyX 3eMili HaBKOJIO
Conus Ta pyx Micsig HaBkoso 3emuii. Mae ounpoBanuii
TiMO po3MitieHHST 3eMiTi 32 MICSALISIMH POKY 3 HalTUCAMHM
YKPaiHCBKOK MOBOIO




b) Mogens CoHsiuHOI cucTeMu

B) Ontuunuii Teneckon

Aneprypa teneckorna He meHmie 150 mm. KinpkicTh
okynsipiB He MeHIe 2. dokycHa Bianans He Meniie 800
MM

I') Pyxoma kapta 30pstHOro Heba

VIII. lonaTkoBe 00/J1aHAHHA

1. O0magHanus
3araJIbHOTO
PU3HAYCHHS

[Tpunanu

A) Ludposuii Mmikpockomn

3 MOXIUBICTIO hoTOrpadyBaTH Ta EKCIIOPTYBATH
pesysbrati Ha [1K

TUIs1 BAKOPUCTAHHS B 1HIIUX KOMIT IOTEPHHUX Iporpamax

b) MaruitHuii nepeMiiyBad 3 MiJIrpiBOM

[l nepemillyBaHHS PiiMH Y CKJISIHUX Koj0ax 3a
JTOTTIOMOT0I0 00epTOBOTO sIKOpsi. PerynpoBaHa mBUAKICTH
o0epTaHHS KOS

B) KommutekT enexktpo3abe3nedeHHs A1 1adopaTopii
Jl1st moraui HampyTH A0 POOOYUX MicCIlb 3/100yBaviB
OCBITH, 1110 3a0e3mneuye Oe3MeYHICTh BUKOHAHHS HUMU
po0iT. TexHiuHI XapaKTepUCTUKK TOBUHHI BIAMOBIIaTH
YHMHHUM HOpPMaM Ta CTaHJapTaM.

Opi€eHTOBHUI CKI1a/l KOMIIEKTY:

HaBYAJHHHUN AT JKUBJICHHS,

TTiHis )KUBIICHHS IIIUTA BiJl MEPEXKi;

JTTHIS )KUBJICHHSI pOOOYOT0 MICIIS MearoriayHoro
MpaIiBHUKA TOIIO

11. 3acoOu HaB4aHHS 1 oOJagHAHHA IJIs KaOiHETYy XiMii MOBHHHI BIJIMOBIIATH BUMOTaM,

HaBe/IeHUM y Tabuuui 7:

Tabnuys 7

HasBa
3aco0y/o0nagHaHHS

Bumornu Ta ckitagosi

KinekicTs

I. Indpose BuMiproBaibHe 00,12 JTHAHHS




1. [udpose
BUMIPIOBaJIbHE
00J1aTHaHHSA

[{udpoBuii BUMipIOBAIbHUI KOMIT FOTEPHHI KOMILIEKC
1151 KaOlHeTy Ximil

[{udpoBuii BUMiprOBAIBHUN KOMIT FOTEPHHI KOMILIEKC
Ma€e MOXKJIUBICTH 0€3pOoTOBOT Ta/ab0 APOTOBOT Nepenayi
nanux (y romy uucii USB) o I1K Ta/abo 1o xmapHoro
CEepBiCY, Ma€ MOXKJIIUBICTh BUBOY JaHHUX HA €KpaH
npucTporo Ta/abo Ha exkpan [IK. Moxe 3abe3neuyBaru
ABTOHOMHUH PEXUM pOOOTH.

Kommieke cynpoBOKY€ETbCS IHCTPYKIII€IO 3
eKcIuTyaTalii, MeTOIMYHUMH MaTepiajaMu Ta
MpOrpaMHUM 3a0€3MEeYEHHSIM.

KinbkicHumii Ta sKiCHUH CKI1a1 ITU(GPOBOTO
BHUMIPIOBAJILHOTO KOMIT FOTEPHOT'O KOMIUIEKCY, B T. 4.
Ha0lp MaTYWKiB, A1 KaOIHETY XiMii BU3HAYAETHCS
MeAaroriYyHUM MPAI[iBHUKOM.

HaGip npoTiB y KIIbKOCTI, JOCTATHIN JIJIS T AKITIOUEHHS
MATYUKIB (32 TOTPEOOI0)

MeToauuHi MaTepianu:

METOJIMYHI MaTepiajiy 3 IPOBEJICHHS €KCIIEPUMEHTIB Ta
nabopaTopHUX pOoOIT HA HABYATBHUX 3aHSTTAX, & TAKOXK
MIPOEKTHOI ISUTBHOCTI 3100yBayviB OCBITH 3
BUKOPHUCTAHHAM LU(POBOTO 008 THAHHS.
XapaKTepUCTUKU POTPAMHOTO 3a0e3neueHHs Hu(POBOTO
BHUMIPIOBAJILHOTO KOMIT FOTEPHOT'O KOMIUIEKCY:
MOJKITUBICTE 300py JaHUX OJTHOYACHO 3 JICKUIBKOX
aTYHKIB;

eKCTIOPT JaHUX B PEIAKTOP TAOJIMIh Ta 1HIII IPOTPAMU;
HasIBHICTB Bepciil mporpamuoro 3abesnederns OC,
cymicHux 3 [1K,

3 AKUM Oy/ie BUKOPHCTOBYBATHUCH;

nporpaMHe 3a0e3neueHHs TOBUHHE MaTH iHTepdeiic
YKPaTHCHKOIO MOBOIO

[laTuuk Temneparypu

[laTunk Temmeparypu (TepMonapa)

Jatunk pH

JlaT4MK OCBITIIEHOCTI

JlaTuuk TUCKY




JlaTunk mpoBiHOCTI

JlaTunk KoJopuMeTpii

HaT‘II/IK-Hi‘IHHBHI/IK KparliCJjib

JlaT4uK BYIJIEKHUCIIOTO ra3y

JlaTunk yapTpadionaeToBOro BUNPOMIHIOBAHHS

I[aTLII/IK TEMIICPATYPU HABKOJIMIIHBOT'O CEPCAOBUILIA

JaTYMK KHCHIO

I1. lezmazm 3araJibHOIroO NMPpU3HA4YCHHSA

1. [punaan
JIEMOHCTpAIiiH1

1.1. BomonarpiBau
Jlns HarpiBaHHs 00’ €My BoaM HE MeHIe 1 11

1.2. IInuTka enexTpu4Ha

[Tnutka siBiIsI€ coOoto enekTpoHarpiBad. OCHOBHI TEXHIUHI
XapaKTepUCTUKU: Hanpyra >xuBieHHs 220 B, 50 ['m,
HOTYKHICTh He MeHlIe Hix 0,5 kBT, HarpiBansHMiA
€JIEMEHT Ma€ OyTH 3aXUIIEHO (3aKpUTUN HArpiBaJbHUI
€JIEMEHT)

1.3. IlenTpudyra
J1J1s1 po3/isIeHHs] HEOTHOPIAHUX CyMillei. 3 MOKIIMBICTIO

pEryoBaHHS MBUIKOCTI

1.4. Jlomka cymmiibHa
J1J1s1 cynIiHHS J1ab0paTopHOTo MOCyay

1.5. Expan ¢hoHOBUM
J11s po3mizHaBaHHs KOJIbOPY peuoBUH. Mae 3MiHHUH PoH
(61nmii/90pHMIA), TIACTABKY a00 HIKKH

1.6. JIoTok 11 peakTuBIB

Jl1s1 3armo0iraHHs MOTPAIUITHHIO PEAKTHBIB HA poOoUe
MicIie 3100yBada OCBITH ITiJT YaC EKCIIEPUMEHTAITLHUX
TOCTiIB. 3 HEKPUXKOTO MaTepiamy

2-15%




1.7. Cronuk migiiiMansHui
[lns1 piBHOMIpHOTO iAoMYy oOJagHaHHS HA BUCOTY 110 15
CM.

Posmip mnatdopmu He mente 15 X 15 cm

1.8. lltatuBH 17151 TPOOIPOK

Marotp He MeHmIe 10 THi3 A7 KOXKHOTO JiaMeTpy
mpo0ipoK. 3 BaXKKOK OCHOBOO ab0 Takoro, 10 3amobirae
NEepeKUIaHHIO

2-15%

1.9. llltaTuBu 1abopaTopHi

A) lltatus nabopatopHuii BETUKUN

Opi€eHTOBHUI CKIIAA:

CTpUXEHb BUCOTOIO HEe MeHIIE 40 cMm;

My(TH A5 KPIMJICHHS;

3aTHCKaUi;

KUTBLIS PI3HOTO JliaMeTpPy TOIIO.

Mae Baxky OCHOBY a00 TaKy, IO 3a1o0irae nepeKku1anHio

b) ltaTuBu nabopaTopHi mMali

OpieHTOBHU CKIa;

CTPHIKEHb BUCOTOIO HE MeHIie 20 cM;

My T

3aTUCKaYl;

KUIBIIE TOIIIO.

Mae BakKy OCHOBY a00 TaKy, 110 3aro0irae nepeKuIaHHio

2-15%

1.10. Tpumaui y1st poOIPOK MiJ Yac HarpiBaHHS

2-15%

1.11. T'pyuri ais mineTok
PizHux 00’emiB

15-30

1.12. IIpoGku rymoBi
Pi3Hux giamerpis

70

1.13. TpyOxu
['ayuki, pi3HUX JI1aMeTpiB

7-10

1.14. ITocyauuu y1st IPOMMUBAHHSI XIMIYHOTO MTOCYY
3 HEKPUXKOT0 MaTepiaity

2-15%




1.15. opxuxu st kon6 Ta npobipok
Pi3Hux miameTpiB BiAMOBITHO 10 AiaMETPIB
nabopaTopHOTO OCYay

3-5

1.16. ITinuetn
Marepian - HepkaBitoda cTajgb. MaroTh MpsiMi KiHIT

2-15%

1.17. JIoxku A cnaitoBaHHS pEYOBHH

Jl1s1 mpoBeieHHsT TOCITiTiB, OB’ SI3aHUX 13 HarpiBaHHAM 1
CHIAJTFOBAHHIIM PEYOBHH. BUTOTOBIICHA 3 MeTaIy, 3
MOI0OBXKEHOI PYYKOIO IS 3a1100IraHHs OIiKam

2-15%

1.18. IImarem:
A) mImareni mopuensHoOB1 pi3HOI JOBKUHU

b) mmareni 13 HepkaBitoUoi cTam

2-15%

1.19. Ipma gy1st TATTIB

J171s1 3aXOTUIIEHHS TUTTIIB Ta 1HIIOTO 1aO0paTOPHOTO
nocyay. Meranesi, 3 JOBITUMU pydyKaMH U 31THyTUMHU
KiHIIMU. JIOBXXKMHOIO HEe MeHIIe 15 cMm

2-15%

1.20. Oxynsipu 3aXuCHI

J1s1 3axucTy Oouei il yac mpoBeaeHHS J1a00paTOPHUX
oCITiTiB (BIAMOBIAHO IO YNHHUX CTAaHAAPTIB Ta BUMOT
CaHITapHOTO 3aKOHO/IaBCTBA)

5-30%*

1.21. PykaBU4YKy TYMOBI KUCIOTOCTIHMKI

PykaBuukH 1IymnKi, CTIHKI 10 i KUCIIOT.
BuKopHCTOBYIOThCS MeAaroriyHuM MpariBHUKOM Ta/a0o
nabopaHTOM

2 mapu

1.22. Habip eTHKeTOK-CaMOKIEHOK

Jlns1 MapKyBaHHS MTOCY 1y, B IKOMY 30€piraroThes
peakTuBU. JINCTH HA CAaMOKJIEIOYiii OCHOBI 3
HaJIpyKOBaHMMH YMOBHUMH IO3HAUYCHHAMH XIMIYHUX
PEUOBHH Ta CIIONYK, 10 BUKOPUCTOBYIOThCS B KaOiHETI
Ximii

2. Ilocyn 3aranpHOTO
NpU3HAYCHHS

2.1. [Ipobipku XiMivHi
He menme Hixk nmo 100 mTyk He MeHIIe 3-X pi3HUX BUIIB

300-1000




2.2. TManuyku CxisH1

Jl1s1 3MinIyBaHHS PIIMHY TI1]] 9aC MPUTOTYBAHHS PO3YHHIB.

JloBxuHna He MeH1Ie 14 cm

10-50*

2.3. CxuisiHi TpyOKH
Jlns1 BimBEIEHHS Ta3y MiJ 9ac JeIKUX XIMIYHUX PEAKITIH.
TpyOku npsMi Ta 3irHyTi Iig KyToM 90° pizHUX TiamMeTpiB

30

2.4. IIpeameTHi CKeNbLIs
JJ1s poBeieHHs KpanelbHUX peakiliid, BUMapIOBaHHS
NEK1IbKOX KpaIuinH pedoBuHU. [IpsaMoxyTHOT hopmu

100

2.5. IlineTkn
J11st BinOupaHHs HEBEIUKUX 00’ €MIB PIAKUX PEUOBUH Mijl
yac OCIIIIB

100

2.6. ByTeni 1yt po3unHIB peakTUBIB

Jlns1 30epiranHs pO3UrHIB PEaKTHUBIB, BAKOPUCTAHHS i
Yac MPaKTUYHUX POOIT Ta 1JaOOPATOPHUX JOCIIIIB, PI3HUX
00’eMiB, 3 By3bKHM 200 IITUPOKUM TOPJIOM Ta CKISTHUMH
KOpKaMu

20-50*

2.7. CknsHKH

[1nst 30epiranHs 3amacy roTOBUX pO3YMHIB PEaKTHBIB Ta
IIBUJIKOTO X 103yBaHHS:

A) CKJISIHKH 3 JJ03aTOPOM

Jli1s1 30epiranHs po34MHiB. 3 TYMOBUM KOPKOM, IBOMa
CKJITHUMH TPyOKaMH, OJTHA 3 SIKUX MAa€ JAiCTaBaTH 10 JHA
CKJISIHKH, Ta KMUCJIOTOCTIHKUMH THYYKUMH TPyOKaMH,
3aTUCKAYeM, TPYIICIO

10

b) ckiIiHKM 3 HArBUHYYBAaHUM T'OPJIOM 1 KPHIIIKOIO
PizHux 00’eMiB

100-200

2.8. Kpanenwsuuns Llycrepa
J1J1s1 0THOPa30BOTO J103yBAHHS 1HAWKATOPIB Ta IHIIMX
PO3YHHIB, 3 HOCHKOM

50

2.9. Konbu:

KoJI0u KOHI4YHI Epienmeriepa 3 MIMPOKUM TOPIIOM;
KOJIOM KOHI4HI TUIY KH 3 HIMIIHIPUYHOIO TOPIOBUHOIO,
PI3HUX 00’ €MIB;

KOJION KpyrioAoHHI Tuny KH 3 uiiHApUYHOIO
TOPJIOBUHOIO, PI3HUX 00’ €MIB;

10-150*




K0JI0U MipHi pi3HUX 00’ €MiB [l BUTOTOBIICHHS PO3UHHIB
TOYHO 33/1aHO1 KOHIIEHTpawii 13 (pikcaHasiB (CTaHIaPT-
TUTPiB) a00 HABAXKOK, KJ1ac-2, MaIOTh IPUTEPTUI CKIISTHUI
KOPOK;

KOJIOM M10cK010HHI TUIy I pi3HuX 00’€MiB 3
[WTIHAPUIHOIO TOPIIOBUHOIO ISl 30MpaHHs rasy,
CMAJIIOBAaHHsI PEUOBHH, IPOBEICHHS 1HIINX XIMIYHUX
peaxiiil.

Jln1s GinbTpyBaHHS, IPUTOTYBAHHS PO3UYMHIB,
BUTIAPIOBAHHS, IEPETOHKH, JUCTHIIALIT Ta CHHTE3Y B
1a00paTOPHUX YMOBAX SIK IOTIOMDKHUH MOCY/] IPH
HarpiBaHH1. Burorosineni 31 ckia rpynu TXC

2.10. BopoHku
Jlns mepenvBaHHs piauH 1 PUIBTPYBaHHA (32 IOTTOMOTOIO
narnepoBoro ¢ineTpa). PisHUX niameTpiB

4-40*

2.11. Jloxku mOpIENSTHOBI a00 JOKKHU-IIIATeNl
[t nepeHeceH s HEBEIMKUX KUIBKOCTEN PEYOBHH.
JloBxxrHa HE MeHIiIe 12 cM

2-20*

2.12. Men3ypku

Jy1s1 BUMiproBaHHS 00’ €My PiIMHU, 10 HATUBAETHCS a00
BIIJTUBAETHCS Y MEXKaX MOBHOI EMHOCTI a00 YaCTHHU
€MHOCTI, Ta JUIs BIZICTOIOBAHHS PiAMHU, PI3HUX 00’ €MIB

2-20*

2.13. IlineTku

[t BUMiprOBaHHSI TOYHOTO 00’ €My PiJIMHU BiJ Oyab-SKOi
MO3HAYKH JI0 3TMBHOTO KIHUYMKA, BEPXHS BIIMITKa
BIIOB1Ja€ HOMIHAJIBHIN MICTKOCTI:

A) TIETKH BUMIPIOBAIBHI 3 TTOAUIKAMU

2-20*

b) nmimetku Mopa

2-20*

2.14. Crakanu

st pinbTpyBaHHA, BUTIAPIOBAHHS Ta MIPUTOTYBAHHSA
PO34YHHIB y JIA0OpaTOPHUX yMOBax. BUrorTosiexi 3i ckiia
rpynu TC. CrakaHu BUCOK1, 3 HOCHKOM, Pi3HUX 00’ €MiB

20-100*

2.15. Ctynku nopIesstHoBl 3 TOBKaYNKaMHU
J1J11 MexaHI4HOTO 1MOIpiOHEHHS PEUOBHH

2-15%

2.16. Hwmiaapu
J1y1s1 BUMiproBaHHS 00’ €My PiIMHU, IO HATUBAETHCS 200

2-15%




BiJUTMBAETHCS Y MEKaxX MOBHOT EMHOCT1 200 YaCTHHH
€MHOCTI IuTiHapa. LluniHapu MipH1, 3 HOCUKOM, Pi3HUX
00’eMiB

2.17. Yami kpucTami3ariifi
J1y1st 4aCTKOBOTO BHITAPIOBAHHS 200 BUIIAPIOBAHHS 10
CyXOTO0 3aJIMIIKY, KpucTanizaiii. Pi3Hux 00’emiB

2-15%

2.18. Yamku
Yaiku 3 nmopiessHi, BUMIAPIOBabHI, KPYTJIOJA0HHI, 3
HOCHKOM, Pi3HUX 00’ €MIB

2-20%*

3. OGnaaHaHHs Ta MOCYH
CIIeIIaJIbHOTO
pU3HAYCHHS

3.1. Amonx

3.2. MinuneHa niiika tuy BJI

Jl1s1 BITOKpEMIICHHS IBOX PIAMH, 110 HE 3MIMTYIOTHCA (3
K0J10010 TIEPETiHHOIO 3 HIKHBOIO BiJIBITHOIO TPYOKOIO /
Bropna ais noOyBaHHS 1ESIKUX Ta3iB)

3.3. Konba neperinHa 3 HUKHBOIO BiJIBITHOIO TPYOKOIO /
Bropua

Jliist pexktugikanii pisHUX piIAMH OpU aTMOCHEPHOMY
TUCKY W Y BaKyyMi

3.4. Migna cnipanb

MigHuii IpiT TOBIIMHOIO OPi€EHTOBHO 1,5 MM Ta
TOBXUHOIO HE MeHIe 20 ¢M, CKpyUYeHHH y CIipasib Ha
KIHII

2-15%

3.5. IlanpHUK yHIBEpCATHLHUN

J1J11 ;eMOHCTpYBaHHs TOPiHHS OJHOTO ra3y B aTMocdepi
IHIIIOTO.

CkasHMi KopITyc 3 G1YHUM BiIBOAOM 1 BHYTPIIIHBOIO
ra3oBiJIBITHOI0 TPyOKor0. BepxHs yacTHa BHYTPIITHBOT
TpyOKH BUKOHaHa i3 ckia TC

3.6. Ilpunagu a1t IEMOHCTpAIIii Ta TOCITiTiB:
A) mpuaj Ui BUBHAYEHHS CKJIATy TIOBITPSI

b) npunaau muist toOyBaHHS ra3iB

2-15%




B) mpunax muist imrocTparii 3aJIeKHOCTI IBUAKOCTI 1
XIMIYHUX peaKIliii BiJ yMOB

I') mpunaza 11st OKUCHEHHS CHUPTY HaJ MITHUM 1-2%
KaTajaizaTopoM
I) npunan 1uis iIrocTparii 3aKoHy 30epeKeHHs Macu 1

PEUOBHHU IS IPOBEICHHS XIMIYHUX PEaKLii 3 ICKPaBoO
BUPA)XEHUMHU O3HAKAMH: 3MiHOIO KOJIbOPY, BUMAJIHHAM
ocany

3.7. lIpoOGipku A AEMOHCTpALliii Ta JOCII/IIB 15
[TpoGipku KOHIUHI HEHTPUDYXKHI1 17151 3ACTOCYBAHHS Y
LHEHTpHU (Y31, HOBUHHI BIANOBIAATH TUITY LEHTPUDYTH

3.8. Cxuistaku pexcens (MpOMUBHI) 2
JJ1s mporyckaHHs ra3y 4epes3 piuHy, OCYUIyBaHHs ra3is

3.9. Tepes3u TexHOXIMIYHI 1
[iama3on BumiptoBass - Big 0,05 T

3.10. XononunsHuku iy XIIT 2
Il 0OMiHY TerIa IBOX MOTOKIB, OXOJIO/HKEHHS Ta
KOHJIeHCcallii mapu piTuH

3.11. lTaTuB A7 MiNETOK 1 OIOPETOK 1
Mae Baxky OCHOBY a00 TaKy, 110 3amobirae
nepekuaanHoo. KoHCTpyKIlis nependadae MOKIUBICTD
3MiHH BHCOTH PO3TallyBaHHS BEPXHbOT YaCTHHU

3.12. CnupTiBKH 2-15%
Jl71s1 crmasiroBaHHS CyXOro najuBa. 3 TBEPI0I0 OCHOBOIO
IUIS CIIAJIFOBAHHS TaJIMBa, 3 3a0€3IeYeHHsIM HaIHHOTO
TTIOCTYITY TIOBITPS Ta TIOYKEKO0E3METHOIO KPHUIITKOIO TSI
raciHHS MOJIyM s, IPUCTOCYBAHHSAM JIJIsl 3a100iraHHs
NepeBePTaHHIO MPUIIATY

4. Konexkiii Konekmii -
3 BKJIQJIKaMH, 110 MICTATH iH(OpMaIlito Mpo 00’ €KTH, a
TaKOX MPO iX BUPOOHUIITBO 1 BUKOPUCTAHHA (32
noTpe6oro). [TixiOpani BIAMOBIAHO 1O TeM HaBYAJIBHOI
nporpamu. ['oprodi, BUOYXOBi Ta OTpYiiHI PEYOBHUHHU -
iMiTOBaHI1




5. Moneni

Moneni teMoHCcTpariitHi

A) Monens aToma IeMOHCTpalliiiHa

J1J1st HAOYHOTO TPEICTABJICHHS TUTAHETAPHOI MOJIETIi aToMa
3 MOYKJIMBICTIO BU3HAYEHHS KIJIBKOCTI YaCTHHOK
(pOTOHIB, €IIEKTPOHIB HEUTPOHIB). Buminena obnactsb
sapa. EneMeHTH MaroTh O3HAUKH «+», «—», ab0 0e3
YKOJTHOI TIO3HAYKH (IO PiBHIHM KUTBKOCTI KOXKHOTO THUITY)

b) Mopeni nemoHcTpaliiiHi KpUCTaTiYHUX TPATOK
MIHEpaJliB Ta XIMIYHUX €JIEMEHTIB

[l 1eMOHCTpYBaHHs aTOMHO1, MOJIEKYJIIPHOT, 10HHOT,
00’ €MHOLIEHTPOBAHO1, F€KCAaroHaJIbHOI, TPaHELICHTPOBAHO1
CTPYKTYp KpHCTaniuHuX Ipatok. [1ini0paHni BIAMOBIIHO 10
TEM HaBYAJILHOI IpOrpaMu

6. HaGopu

6.1. HaGip i ckinanaHHs 06’ €MHUX MOJIEIe MOJIEKY T
(memMoHcTpaIiiHui)

J1y1s1 06’ €eMHOTO MOJIEITIOBAHHS MOJIEKYJI HEOPTaHIYHHX 1
opranigyHuX crnonyk. Ckiaj: KyJabKH 1 KpituieHHs. Mogeni
BiZJOOpaXxaroTh MPOCTOPOBE PO3MIILIEHHS aTOMIB y
MOJIEKYJIaX PI3HUX PEUOBHUH 1 CIIPUSAIOTH (OPMYBAHHIO
ysIBIIEHB TIPO (hOpMy MOJIEKYJIH, 130Mepito Toio. Moaeri
aTOMIB TTOBMHHI MaTH KOJIbOPOBE KOTYBaHHS

6.2. HaGip Mozenelt aTOMIB 31 CTEPXKHSIMHU ISl CKJIaJJaHHs
MojieTieil MOJIeKy (PO3JaTKOBHIN)

Jl1st MoieTIOBaHHS MOJIEKYJT HEOPTraHIYHUX 1 OPraHIuHUX
crionyk. Opi€eHTOBHUI CKJIaJ: KOTOPOBi KYJIBKH - MOJIEN1
aTOMIB, CTEPIKHI JUTSI MOJICITIOBAHHS Pi3HUX BHIIB 3B S3KiB.
Mopeni aToMiB IIOBHHHI Miepe0ayaTy KPirICHHS
CTCPIKHIB 1] IEBHUM KYTOM, IO CIIPHSIE JOCITHEHHIO i1
Yac MOJIENIOBAHHS MIEBHUX BAJIEHTHUX KYTIB 1
HAIpaBJICHOCTI 3B s3KiB, HE0OXiMHOT (hOPMU 1 CTPYKTYpH
Mol MOJIeKyNIi. MoJieni aToMiB OBUHHI MaTH
BiJIMTOBITHE KOJIHOPOBE KOTyBaHHS

2-15%

7. I'paciuni ta
JIpYKOBaH1 3ac00H1

Tabnumi

JlpykoBaH1 Ha OCHOBI, 3 KOMIUICKTOM KpITJICHHS (32
notpe0o10). MicTATh JIereHay-T0SICHEHHS

A) Ilepionnuna cucrema (kopotka dopma)

Po3Mipom, 1110 A03BOJISIE PO3TIICITH €IEMEHTH Ta0JIHUIII 3
BiJIcTaHl He MeHIIIe 5 M. 3 000B’3K0BOIO 1H(POPMAIII€IO:
Ha3Ba €JIEMEHTa, CUMBOJI, Ha3Ba MIPOCTOI PEUOBUHH,
BIJIHOCHA aTOMHA Maca, MOPSAKOBUI HOMEp, HyMeparis




NepioAiB 1 TPYII, MO3HAUYEHHS MIArpyIl, GOPMYIIH BUILIUX
OKCH/IIB Ta JIETKHX CHOJYK 3 T1[pOr€HOM

b) Tabmums po34MHHOCTI KUCIOT, OCHOB, COJICH 1 1
aM(pOTEePHUX TIAPOKCHUIIB Y BOII
B) Psin akTuBHOCTI MeTaniB 1
I') EnexTpoHeraTuBHICTh €JIEMEHTIB TOJIOBHUX MIATPYII 1
I') IlpaBuiia Ge3neKn Ha HABYAIBLHUX 3aHATTAX 3 XiMii 1
Moske MICTUTH UTIOCTpanii

8. PeakTusu Habip XiMi4HUX peaKkTHBiB -
HaGip MicTUTh OpiEHTOBHUI MEpETiK XIMIYHUX PEaKTHBIB,
110 3aCTOCOBYIOTHCS B KaOiHETI XiMii JJIsl BAKOHAHHS
JIEMOHCTpAIIHHUX Ta TA00OPATOPHUX JOCIIIB MPOTITOM
HaBYaJHHOTO POKY (3 MiHIMAJIBHOIO Baror abdo
MiHIMQJIBHUM 00’ €MOM PEaKTHBIB)
Amomini xiopu, 0,05 kr 1-5*
AMoOHi# nuxpomart, 0,2 kr 1
AMoHi# HiTpaT, 0,1 KT 1-5%
AwmoHii xiopu, 0,2 Kr 1
Aprentywm (I) mitpar, 0,05 kr 1
bapiii nitpar, 0,1 xr 1
Byrinns aktuBoBaHe. Byrinis akTHBOBaHE MeIUYHE, B 4
YITaKOBKax
Iigporen nepokcun. ['inporen nepoxcun. Pozuun 30 % 1-5%
a6o 35 %, 100 mn
['mineposn, 100 mn 1-5%*
I'minwe (amiHOOIITOBA KHcoTa), 0,1 Kr 1




I'moko3a, 0,2 xr 1
Juxnopoeran 1,2-auxnopoeran (abo xiaopopopm), 0,2 1 1-2%*
JlonenmnoBuii criupt, 0,1 kr. JlomyckaeThcst 3amiHa 1
NeKaHOJIOM 200 1HIIUM HACHYEHUM BUIIHM CIIUPTOM
(HEpO3YMHHUM Y BOJ1)

Etanane. Amnyna, 06’emom He Ouibie 25 mi 1-5*
Eranoi. Po3uun, ne menmie 70 %, 500 ma 1-2%
3amizo. Omypku abo mIMaTKU TOHKOTo ApoTy - 0,1 Kr Ta 2-5%
MOPOIIOK (3130 BigHOBIEHE) - 0,1 KT

[3onponano:n (rmpomnax-2-o0i), 500 mn 1
Innukatopu (cyxi). Jlakmyc - 0,05 kr, penondranein - 1
0,05 kr, metuniopanx - 0,05 kr

Wox. CruproBuii po3uns 5 % - 0,02 1 2-15%
Kamiit 6pomin, 0,1 kr 1
Kamiit #iogun, 0,1 xr 1
Kaumiit mitpar, 0,1 xr 1-5*
Kanp1iit kap6in (anerunenin), 0,2 kr. BomoHenpoHuKHA 1
yIaKoBKa

Kasnpmiit kapbonar, 0,1 xr 1-5*
Kansp1iit okcun, repMeTHdHa ymakoBka, 0,2 Kr 1
Kanpuiit xmopug, 0,1 xr 1-5%*
He nonyckaetbest KalbLii XJIOpUJ rekcariapar

Kucnotu neopraniusi (po34nHu): 1-10*

cyabsgartHa kucnota, 10 % poszuun, 0,5 1;
xyopuaHa kuciora, 10 % po3uun, 0,5 1




Kucnoru opraniuni:

A) eraHoBa KucioTa (xapuoBna), 9 % po3uun, 1 m;
b) eranoBa kuciora (omrosa eceniis), 0,2 i;

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

1-2%

Kpoxmais, 0,1 xr 1-5*
Kymnpywm (IT) okcun. [Topomok, 0,1 kr 1-5%
Kynpywm (II) cynbdat nenrtarigpat. Migauii kynopoc, 0,5 1
KT

Jlyru (tBepai). Hatpiii rinpokenn, 0,2 kr, Ta Kamii 1
rigpokcu, 0,05 xr

Marsiii. Onrypku, 0,05 xr 1-2%*
Marsiii oxcug, 0,05 xr 1-5%
Marsiii Hitpar, 0,1 xr 1-5%
Marwsiii cynbdat renrarigpar, 0,05 xr 1-5%*
Mauran (IV) okcun, 0,05 xr 1-2%
Mins, 0,1 kr. [lImaTouku MigHOTO APOTY 1
Harpiii anterat (etanoar), 0,2 kr 1
Hartpiii rinporenkap6onar, 0,5 xr 1
Harpiii kap6onar, 0,1 kr 1-5*
Harpiit meraniunui, 0,05 xr 1
HJM.aTO‘IK.I/I MeTa‘J'ii‘{HOFO Hngi}O B raci B

MOJINPOIIJICHOBIN €MHOCTI

Hartpiit oprodocdar, 0,1 xr 1-5%
Harpiit cynedin, 0,05 xr 1




Hartpiii cynedar, 0,05 kr

Hartpiit xnopun, 1 xr 1

Hikens (II) cyasdar, 0,05 xkr 1-4%*

[Tapadin mennunwmii, 0,05 kr 1-4*

Caxapo3a, 0,2 kr 1

Cipka. [Topomok cipku kosnoigHoi, 0,05 kr 1

®epym (II) cynbdart, 0,05 kr 1-5%*

Jlomyckaetsest pepym (1) cynedat renrarinpar

®epywm (III) okenp, 0,1 xr 1-5%

®epym (IIT) xmopun, 0,05 kr 1-5%*

JlommyckaeThes y BUIIIsII HaHOTiApaty. ['epmernyna

yIaKoBKa

docdop yepBonnit, 0,1 kr. ['epMeTnuHa ynakoBka 1

[{unk rpanynsoBanuid, 0,1 kr. [Topomrok 1-5%

Hunk xmopun, 0,05 kr 1-5%
9. Butparni marepianu [9.1. Bara 2-10%*

Bara rirpockoniuna, HeCTepHIIbHA, B YIaKOBIII

9.2. lepeB’sHi CKIKW/TIATUYKH 30-100%*

J11s1 BUSIBIIEHHS KMCHIO B K0J101 a00 mpoOipii. ToHki

nepeB’siHi MaJYKH 3 TIOBKHHOIO OLIBIIO0, HIXK TPoOipKa,

Ta 3a1acoM IS TPUMaHHS MMaTHIKd

9.3. InqukaTOopHMIA Tarip 200

Jlns Bu3HAueHns pH pigun

9.4. Cyxe manuBo 50-100*

[y HarpiBaHHS PEYOBUH




9.5. ®inpTpyBaNBHUNA AP
JI71s pO3/IIEHHS PIANH Ta TBEPIUX PCUOBHH

200-500*

II1. TonaTkoBe 00JIaIHAHHS

1. OGnagHanHs Ta MoCyx
3arajibHOTO Ta
CIEIIaIbHOTO
NPU3HAYCHHS

1.1. Anapat I'opmana
J171sl IPOBEACHHS €ICKTPOITi3y BOIAM

1.2. bropeTku 3 0JHOXOI0BUM KPAaHOM
J171st TOYHOTO BiAMIPIOBaHHS HE3HAYHOI KIJIBKOCTI PiAMHU
Ta TuTpyBaHHsA. O0’eM He MeHie 50 MJ1, 3 TOAUTKAMHU

1.3. Boponku nabopatopsi B
J{ns1 HamMBaHHS POOOYOTO PO3UMHY Y OIOPETKY

1.4. BogoctpymeHeBUii HacOC

[171s1 CTBOpPEHHS TPaHUYHOTO 3aJTUIIKOBOTO TUCKY TIPU
MPOBEICHHI JIa0opaTopHUX pobiT. Moke mpalroBaTH Bijl
BOJIOTIPOBIIHOT CHCTEMU

1.5. JI>xepeno xuBieHHs JabopaTopHe

J1J1s1 OTprMaHHS MOCTIMHOTO CTPYMY JJIS TOCIiiIB 3
enexTpoximii. 3 HabopoM ApoTIB. 3 MapaMeTpamu,
TOCTATHIMU JJIsI IPOBEJCHHSI TOCITI/IiB

1.6. Kon6u bynzena
Pi3Hux 00’emiB

1.7. Kon6u xoHiuHi Ty KH 3 nuIiHIpUIHOO
TOPJIOBHHOIO

[l inbTpyBaHHs, BUIIAPIOBAHHS, IEPETOHKH,
MUCTUJIAIT Ta CHHTE3Y B TaOOPATOPHHUX yMOBaX.
BukopuctoByeTbest ipu TUTpyBaHHi. 31 ckia rpynu TXC

10-15*

1.8. Konbu mipHi 2 k1.

J1J1s1 BUTOTOBJICHHSI PO3YHHIB TOYHO 33aHOT KOHIIEHTpaIii
13 cTanAapT-TUTPIB (PikcaHamiB) ab0 HaBaX oK. 3a
OTPeO0I0 MOXKYTh MaTH MPUTEPTUIN CKIISIHUM KOPOK

2-15%




1.9. Kon6u mnockononsi tumy 11 3 nnmiHapuaHOO
TOPJIOBHHOIO
3i ckya rpynu TXC

2-15%

1.10. Kosnonka ancop6uiiina
[etanp npunaaiB 1 NPUCTPOIB Ui JEMOHCTpALITHUX
JTOCJTi/IIB 13 OTJIMHAHHSM PEYOBUH

1.11. Jlitixku broxunepa
Jlis dpineTpyBanHsa. Matepial - mopresnsHa

1.12. MarsiTHui nepeMilryBad 3 MiJirpiBoM

[1st mepemilryBaHHs PiIMH y CKIISIHUX KoJi0ax 3a
JTOIIOMOT' 010 00epTOBOTO sIKOpsi. PerynboBaHa MIBUAKICT
o0epTaHHs SAKOPs

1.13. Tepexin ckIssHUN
Jl1s1 X00IMABHUKIB. 3 IPUTEPTUMU TLTihamMu

1.14. Tletns HiXpoMOBa 3 TaJIOT€HOATKAHIB
[171st mposkaproBaHHS MIKPO103 PEYOBHHU

1.15. Tlpunan nns noOyBaHHS rajJoreHOATKaHIB

1.16. ITpunazg 1u1st 10OyBaHHS POZUYMHHUX PEUOBUH Y
TBEPAOMY CTaHi

[t oTprMaHHs y TBEpAOMY CTaHI PO3UMHHUX PEUYOBUH 13
ras3iB i KOHIICHTPOBAaHUX PIAMH y 3aMKHEHI{ Ha MOTIWHAY
cucTteMi 0e3 BUKOPUCTAHHS BUTSKHUX MTPUCTPOIB

1.17. Mpunaxg 11t 1o3yBaHHS PiTuH

CkuisHa ko0a 3 IpUTEPTUM TOPJIOM Ta J103aTOPOM-
HacaJKoro. J103BoJIsIEe HAIMTH BIIMIPSIHY KUIBKICTh
PO3YMHY B 1HIIHHA MTOCYT

1.18. Tlpunaz ams eaeKTpoIizy coneit
J171st IeMOHCTpAIiITHOTO eKCTIEPUMEHTY €JIEKTPOIIiZY
PO34YHHIB coyield. MICTHTB €JICKTPOAH

1.19. CiTka naTyHHa pO3NMIIOBAJIbHA

[Tpu3HaveHa /1 onepePKEHHS IPSIMOTO KOHTAKTY
BiJIKpUTOTO BOTHHMILA CIIUPTIBKH 31 CKIISTHUM TTOCYIOM ITiJT
9ac HarpiBaHHs B HbOMY PEYOBHUH




1.20. Turni amst npoxaproBaHHS
[TopuensHoBi. 3 TPUKYTHUKAaMH IS TUTJIiB

2-15%

1.21. TpyOxu XJIOpKaIbIIEBI
[y ocyuryBaHHSI pe4OBUH (ra3iB)

2-15%

1.22. Xononunbauk Ty XCH
Jlyist 0OMiHY Teruia ABOX MOTOKIB, OXOJIOKEHHS Ta
KOH/IEHCallii mapiB piuH

1.23. HuniHap MipHUN 3 HOCUKOM

[l BUMiproBaHHs 00’ €My PiIMHY, 10 HATUBAETHCA a00
BIJUIMBAETHCS Y MEKaxX MOBHOI EMHOCT1 200 YaCTHUHU
€MHOCTI IIMITIHIpa

1.24. lludpoBuii MikKpocKom

3 MOKJIMBICTIO (hoTOTpadyBaTH Ta EKCIOPTYBATH
pesyabTati Ha [1K 1151 BUKOpUCTaHHS B 1HIIAX
KOMII FOTEPHHUX Mporpamax

2. PeakTuBH (;101aTKOBI)

PeaktuBu nonatkoBi (3a motpedoro) (y KiIbKOCTI He
MEHIIIE, HIXK)

Epioxpom uopuuii T

[HIMKaTOpP VTSI KOMIUIEKCOHOMETPHUYHOTO TUTPYBAHHSI.
Teepauii, 0,01 kr

Won KpUCTaTIYHUIN
0,05 xr

Kamniit rekcamianogepar (1)
KoBTa kpoB’siHa cuib. i1 IPOBEACHHS SIKICHUX peaKiii
Ha iionu Fe3*, 0,1 kr

Kaumiit rekcarianogepar (11T)

UepBoHa KpoB’siHA ClTb. J{J1s1 IpOBEICHHS SIKICHUX
peakiiii Ha Wonu Fe?*; nus BupoinyBanHs Kpucraiis, 0,2
KT

Kaumiit muxpomar
0,1 xr

Kamniii Tionianat (pomaHin)
0,05 kr




Kucnotu Heopranivsi (KOHIIEHTPOBAaHI): 1
HITpaTHa KHUCIIOTa (TexHIuHa, MacoBa yactka HNO3 He
menuie 50 %), 50 miu

Kucnora nmjasnesa 1
dikcaHanu (CTaHIAPT-TUTPHU)

JliTiit xaopua 1
0,01 xr
Masnran (II) cynasgar 1
0,05 xr
Harpiii cunikar 1

Harpiii cunikat Ha"oriapat, 0,05 xr

Hartpiit cynbdirt 1
0,05 xr
Hartpiii Tiocynbdar nenrariapar 1

UJIA. ®ikcananu (CTaHIAPT-TUTPH)

Tpwiion b 1
[unatpiesa cinb EJITA. ®@ikcananu (CTaHAapT-TUTPH)

* KinbpKiCTh OMMHHIB 3aC00iB HABUAHHS Ta 00JIafHAHHS, IO BXOIATH 10 KOMIUIEKTIB, KOMIUIEKCIB, HA0OPIB,
BH3HAYAETHCS BIMOBITHO A0 CepeIHBOI HATIOBHIOBAHOCTI KJIaCy 3aKJIay 3araibHOi CepeqHbOl OCBITH.

T.B.0. reHepaIbHOT0 IUPEKTOPa
AMPEKTOPATY HIKIJIBLHOI OCBITH I'. Kpacnoctyn

E [Tpo 3aTtBepmxenHs TumnoBoro nepemiky 3aco0iB 3aKOHOAABCTBO YKpaiHu
w HABYAHHA T2 06JIa[HAHHS I HABYAIBHUX KabineTip i  CTaHOM Ha 24.06.2023
STEM-naboparopiit YUHHMI
Haxas; MOH Vi piz 29.04.2020 o 574 (RGN
Mpuiinsrrs Bix 29.04.2020 20410-20

Iocmitina adpeca:
https://zakon.rada.gov.ua/go/z0410-20

IyOJikanii JoKyMeHTa
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