MIHICTEPCTBO OCBITHU I HAYKU YKPATHA

HAKA3

29.04.2020 Ne 574

3apeectpoBano B MiHicTepcTBi
1ocTulii Ykpainu

07 TpaBHs 2020 p.

3a Ne 410/34693

IIpo 3aTBepa:xkenHst TunoBoro nepeJtiky 3aco0iB HABYaAHHSA Ta
o0naHaHHA 1Js1 HaBYaAbHUX KabinertiB i STEM-na0oparopiii

BinnosinHo 10 a63aly cboMOro 4acTHHHU Apyroi crarti 54 3akoHy Ykpainu «IIpo moBHY 3araipHy
CepeIHIO OCBITY», MyHKTY 8 IlonokenHs mpo MiHICTEpCTBO OCBITH 1 Hayku YKpaiHH, 3aTBEpIUKEHOTO
nocranoBoro Kabinety MinicTpiB Ykpainu Bix 16 sxoBTHs 2014 poky Ne 630, Ha BUKOHAHHS ITyHKTY 3
posnopsipkenns Kadinery MinictpiB Ykpainu Bix 12 motoro 2020 poxy Ne 110-p «/lesiki nutanHs
(inancyBanns y 2020 poui ocHaIEHHs 3aK/IaiB 3arajibHOI cepeiHbol Ta npodeciinoi (npodeciitto-
TEXHIYHOI) OCBITH, 1110 3a0€311e4yI0Th 3100y TTs IIOBHOI 3araibHoi cepejuboi ocBitiy HAKA3YIO:

1. 3arBepuuty TunoBuii nepeinik 3aco0iB HaBYaHHS Ta 00JaAHAHHS Ul HABYAIbHUX KaOiHETIB i
STEM-nabopatopii, 110 10Aa€ThCS.

2. 3aTBepaUTH 3MiHM 0 THIIOBOTO mepeiky KOMII'IOTEpHOTO OOJaZHAHHS Ul 3aKiIaliB
JOLIKINBHOI, 3aranpHOi cepenHpoi Ta mpodeciiuoi (mpodeciiiHo-TeXHIYHOI) OCBITH, 3aTBEPIKEHOIO
Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainm Bix 02 mmcromama 2017 poky Ne 1440,
3apeecTpoBaHuM B MinicrepcrBi roctunii Ykpainm 15 ciuns 2018 poky 3a Ne 55/31507, wo
JOJAOThCSL.

3. BusHaty TakmM, IO BTPATHB YMHHICTH Haka3 MiHicTepcTBa OCBITH 1 Haykw YKpaiHU Bix 22
ugepBHs1 2016 poxy Ne 704 «lIpo 3arBepmxenns Tunosoro nepeniky 3aco0iB HaBUaHHA Ta OONaTHAHHS
HABYAJIBHOTO 1 3arajbHOTO TMPU3HAYCHHsI JUIsl KaOiHETIB MPUPOAHMYO-MATEMATHYHHUX IPEIMETIB
3araJJbHOOCBITHIX HaBUAJIIBHHUX 3aKJIa/iB», 3apeecTpoBaHuil B MiHicTepcTBi rocThilii Yipainu 28
smnas 2016 poky 3a Ne 1050/29180.

4. Nupekropary mkiibHOT ocBiTH (OcMos10BChKHiT A.) 3a0e3Me4nT B yCTAHOBICHOMY MOPSIKY
IO/IaHHS I[HOTO HaKa3y Ha JIepyKaBHY peecTpallito 1o MiHicTepcTBa rocTuMii YkpaiHu.

5. Jlemapramenty 3a0e3leueHHs [JOKYMEHTOOOIrY, KOHTPOIIO Ta iH(pOpMaLiiHMX TEeXHOJIOrii
(€pxo 1.) 3pobuTH BIAMITKY Yy cripaBax apxiBy B yCTAHOBICHOMY MOPSIIKY.

6. Lleit Haka3 HabHpae YMHHOCTI 3 AHA HOTO OQIiHHOTO OIMyOIiKyBaHHS.

7. KoHTpoJIb 3a BUKOHAHHSM LIBOT'0 HaKa3y 3aJIMIIAI0 32 COOOKO.

T.B.o0. MinicTpa JI. Manp3siii
TIOI'OJIPKEHO:
l'onosa
AHTHMOHOIIOIBHOTO KOMITETY YKpaiHu 1O. Tepentren
B.o. Minicrpa

udposoi Tpanchopmariii Ykpainu O. Bucky6



3ATBEPA’KEHO

Haxka3 MinicrepcTBa ocBitn i
HAayKH YKpainu

29 kBiTHs 2020 poxy Ne 574

3apeectpoBano B MiHicTepcTBi
ocruuii Ykpainu

07 TpaBHs 2020 p.

3a Ne 410/34693

TUITIOBUM MMEPEJIIK
3ac00iB HABYAHHSA TA 00/1aJHAHHSA JJI HABYAJLHUX Ka0iHeTiB i
STEM-na6oparopii

1. Ieit TunoBmii nepenik BU3HAYa€ BUMOTH 10 3aC0O01B HaBYAHHS Ta 00JIaJHAHHS, SKUMH MOXYTb
Oytu oOmamHaHi HaB4YajbHI KabiHerw Oiosiorii, reorpadii, maremaruku, ¢isuku, Ximii i STEM-
nmabopatopii AepKaBHUX i KOMYHAJIBHUX 3aKJIa/IiB 3araibHOI cepeTHbol Ta mpodeciitHoi (mpodeciitHo-
TEXHIYHOI) OCBITH, 110 3a0e3Me4yr0Th 3100y TTs MOBHOI 3arajibHOI CepeiHbOI OCBITH, (aji - HaBYAIbHI
kabinern i STEM-naGoparopii), 3 ypaxyBaHHAM BHMOI HOBITHIX OCBITHIX TEXHOJOTiH i MeTOAIB
HaBYaHH.

Bumorn 1o komm’iorepHoro obmaxHanHs (y T. 4. (JIelI-HAKONHMYYBayiB, HABYIIHHKIB,
MEpEeKEBOTO OONamHAHHSA, MOIYNSA UL 30epiraHHs IUIAHIICTIB Ta HOYTOYKIB 3 MOXIIMBICTIO
3apsDKaHHA), AKHUM KOMIUIGKTYIOThCS HaBuanbHi kabiHetn 1 STEM-maGoparopii, BH3HA9aroThCs
BiAMOBIIHO /10 TUMOBOro Mepesiky KOMIT IOTepHOro 00IaAHAHHS [Tl 3aKJIa/1iB IOUIKIIBHOT, 3aranbHOT
cepenHboi Ta mpodeciitHol (mpodeciitHo-TeXHITHOT) OCBITH, 3aTBEpKCHOTO Haka3oM MiHicTepcTBa
ocBiTH 1 Haykn Ykpainu Bin 02 smmcromaza 2017 poky Ne 1440, 3apeectpoBanum B MiHicTepcTsi
toctuii Yipainu 15 ciung 2018 poky 3a Ne 55/31507. XapakTepHCTUKH KOMIT IOTEPHOTO 0OJIaHAHHS,
SKUM ~ KOMIUIGKTYIOTbCS ~HaBuaiubHi kaOinetn 1 STEM-nmaGoparopii, NOBHHHI —BiAnoBinaTth
ONTUMAaJIBHUM BHMOTaM JUIsl IIPOIPAMHOIO 3a0€3IeYeHHs Ta iHIIOro Hu(POBOTO 00IaJHAHHS TAKOTO
HaBYAJBHOTO KabiHeTy abo mpuMminieHHs 3akiaay. Komim’torepHe o06JajHaHHS ITOBUHHE OyTH
CyMiCHUM 3 IHIIMM OOJagHaHHSIM (LU(GPOBUMH BHUMIPIOBAIILHUMHU KOMIT IOTEPHUMH KOMIUIEKCAMHU,
M(POBUMU  MIKpOCKOTIaMH, IM(PPOBUMH JOKyMEHT-KaMepaMH, HaBYalbHUMH pobdoramu, 3D
npunTepamu, 3D ckaHepamu Tomo) HaByaabHKX Kabinetis 1 STEM-naGopatopiit.

2.Y ubomy TunoBomy nepesiky TepMiHM BKUBAIOTHCS y TAKUX 3HAYEHHSX:

repOapiii - xosekiist (3i0paHHs) crieniaibHO 3i0paHuX 1 3aCyLIEHHX POCIMH, NMpPH3HAYCHA ISt
HaBYAJIBHUX IIIJICH;

3aco0M HaBYaHHA - MarepialnbHi Ta IHpOpMaliliHi 00’€KTH, LI0 BUKOPHCTOBYIOTHCS IS
oprauizauii, 3a0e3rneuents Ta peajizaiii OCBITHBOTO mMpolecy (IMIaKTHYHI Marepiaju, eNeKTPOHHI
OCBITHI pecypcH TOII0);

IHCTPYMEHTH HaBYallbHI - Py4Hi Ta MEXaHi30BaHi 3Hapsaas abo npuctpoi (00poOHI, MOHTaXKHI,
KOHTPOJILHO-BUMIPIOBAJIbHI, KPECISIPCBbKI, XyHLOXHI, CaJl0BO-TOPOAIHI), NPU3HAYEH] JUlsi BUKOHAHHS
3100yBauyaMH OCBITH IIPAKTUYHOT POOOTH;

KaprTa HaBYaJbHA - KapTorpadiyuuii TBip BcTaHOBIEHOro ¢opmary, IO I[00yroBaHH B
kaprorpadiuniii npoekuii, y3arajbHeHMH 1 BUKOHaHMH y HEBHIl cHCTEMi yYMOBHHX IO3HA4CHb
300pakeHHs HOBEPXHi 3eMIli, iHIIOT0 HeOECHOro Tilla YM HAa3eMHOTO NPOCTOPY 3 PO3MILICHUMH Ha
HUX 00’€KTaMK peasbHOI AIHCHOCTI, 3MICT SIKOr0 BU3HAYAETHCS HABYAJILHUMH NPOrPaMaMHu;

KOJIEKIIiS - 310paHHs OJHOPITHHUX MPEIMETIB, MiiOpaHuX 3a POTOBUMH Ta CHCTEMATH30BaHHX 3a
BUJIOBHMH O3HAKaMH, K€ BUKOPUCTOBYETBCS SIK HABYAJIBHO-HAOUHUH MOCIOHUK;

KOMIUIEKC - CHCTEMHa KOMOiHauis Oyap-sKMX BHUIIB 3ac00IB  HaBYaHHs, OOJIaJHAHHS,
(DYHKIL[IOHATBHO TIOB’SI3aHUX MDK COOOI0 Ta OpraHi3oBaHUX SK €IUHE Iine s 3a0e3MeueHHs
JOCATHCHHS BU3HAYCHOI OCBITHBOI METH;

KOMIUIEKT - Habip Oyab-sIkMX BB 3ac00iB HaBYAHHI, OOJNAJHAHHS, 3MICTOBHO MOB’S3aHUX MIK
c00010 Ta IPU3HAYECHUX JUIS 3a0€3TI€UEHHS TOCATHEHHS BU3HAYEHOT OCBITHBOT METH;

MakeT - Pi3HOBHJ MOJENI HAaBYAJBHOI, sIKa € 00’ €MHO-IIPOCTOPOBOI0 KOMITO3HIIIEKD KOMILICKCY
CTPYKTYPHO B32€MOIOB’SI3aHUX OKPEeMHX O00’€KTIB, IO BHMBYAETHCS 400 BHKOPUCTOBYETHCS B
OCBITHBOMY ITpOIIECi;

MiKporpernapaTy - ApiOHI 00 €KTH, SIKI BaKKO PO3Mi3HATH HEO30pO€HMM OKOM (IIijIi OpraHi3MH,
KJTITHHU Ta 3pi3W KIITMH 1 TKQHUH POCIIMH, TBApHH 1 JIIOAUHM) 1 SIKi 1OTPeOyOTh BHKOPUCTAHHS
€JIEKTPOHHOI Ta ONTUYHOI anapaTypH;

MOJC/Ib HaBYaJbHA - 3aci0 HABYAHHS IICPEBAXKHO IEMOHCTPAIlIHHOrO THITy, MO CHPOIICHO
BIZITBOPIOE 00’€KT BUBYEHHS, SIKIIO HOTO HEMOXKIMBO a00 CKIIAJJHO JAEMOHCTPYBATH B HATYPaJIbHOMY
BUTIISIL; 00’ eMHe abo TUTOIIMHHE BioOpaXkeHHs! (KOITisi) 00°€KTa, MpoIecy UM SIBUIIIA, B3AEMO3B I3KiB
MDK IX 4acTHHAMH, 3 OUIBIIOI a00 MEHILIOK YMOBHICTIO y BIATBOPEHHI MPHHLMIIIB, BIACTUBOCTEH
Oy/10BH Ta (yHKIIOHYBAHHSI, 1110 BUBYAIOTHCS Y BUKOPHCTOBYIOTBCSI B OCBITHBOMY MPOLECT;

MYJSDK - PI3HOBHJ MOJICT HaBYaIbHOI, SKAM MaKCHMalbHO HAONMKEHO BiATBOPIOE 30BHIIIHI
BJIACTHBOCTI 00’ €KTA, 1110 BUBYAETHCS, ITHOPYIOUH HOr0 BHYTPILIHIO OyIOBY;

Ha0Ip - CYKYIHICTb OJHOPIAHUX MPEAMETIB, SKi Pa30M CTAHOBIIATD LLJIE;

HOCY[ - HOPOXNKHKCTI BUPOOU 31 CKJIa, IIMHY, IUIACTHKY, METAly Ta IHIIMX TBEPAUX Marepiais,
HpHU3HAYEHi 171 30epiraHHs PeuOBHH, IIPENaparis TOILIO;



TaOJIULS HaBYAJIbHA - JPYKOBAHMH JIMCTOBMH HAOYHMH NOCIOHUK, IO MICTHTH LUU(GPOBUH YU
TEKCTOBHI Marepial, MaJIOHKH, TpadigHi 300pakeHHs IS UTIOCTpallii TEMH 9 PO3LTY HaBYAJIBHOT
[IpOrpaMH 3 PO3TALIyBaHHAM IX 3a IEBHOI0 CHCTEMOIO 1 NPU3HA4YECHUH UL JIEMOHCTpalii B yMoBax
HaBYAIILHOT ay/IuTOPIT;

STEM-naboparopist - HaBuaibHHN KaOiHET a00 MPHUMIIIEHHS 3aKiaay OCBITH, OCHAICHE
Cy4acHMMH 3ac00aMu HaBUaHHS Ta O0JaJHaHHSM, [Uls 3aJIydeHHs 3100yBadiB OCBITH J0 HaBYAIbHO-
JIOCIITHULIBKOT,  JIOCJIITHULIbKO-EKCIIEPUMEHTA/IbHOI, ~ KOHCTPYKTOPCHKOI, — BHHAXiJHHOBKOI  Ta
TMIOIIYKOBOI JIISUTBHOCTI BUIMOBIIHO JO CTaHIAPTIB OCBITH, OCBITHIX Ta HaBYAIBHHX MpOrpam 3
BUKOPHUCTAHHSM TIPOEKTHUX TEXHOJIOTIH B OCBITHLOMY ITPOLIECI.

3. OcHalleHHs IOBHHHO BiANOBIaTH BIMOIaM:
3aKOHOJABCTBA IIPO MOBY (B T. 4. UL IIPOTPAMHOTO Ta METOANYHUX MaTepiaiB);
CTaH/apTy OCBITH;

HEOOXIJHOCTI 1 JOCTaTHOCTI MaTepiaJbHOIO Ta METOAUYHOTO 3a0e3IeYEeHHsI OCBITHBOTO MPOIECY
JUTSL TIOBHOT peajtizailii OCBITHIX Ta HABYAJILHUX [IPOrpaMm;

KOMIUTEKTHOCTI 1 MOJYJIBHOCTI, IO BpPaxoBYIOTb peajibHi OCOONMBOCTI 3aKiIajaiB OCBITH Ta
[OTPeOU Y4aCHUKIB OCBITHBOTO IPOLECY;

BIIMOBITHOCTI BUMOIaM CaHITAPHOIO 3aKOHOAABCTBA, MOXKEXKHIH Ta ejekTpolesneii, BUMOram
OXOPOHHU 3710pOB’sl 3100yBaviB OCBITH i OXOPOHH Tpalli TPAIIBHUKIB 3aKJIa/iB OCBITH;

YHIBEPCAJIBHOCTI - MOMJIMBOCTI 3aCTOCYBAaHHS HABYAIBHOIO OONQJIHAHHS JUIA BHPIIICHHS
KOMILICKCY 3aBIaHb Yy OCBITHIH 1 HO3aypouHiil JHisuibHOCTI, B iH(OPMATHYHIM, TEXHOJIOriYHI,
IPHPONHMYIH, MaTeMaTHUHiM, MHCTEHBKill OCBITHIX ramy3sdX, i3 BUKOPUCTAHHSAM Pi3HHX METORUK
HaBYaHHS TOLLO;

3a0e3MeUeHOCTI eproHOMIYHOrO peXuMy poOoTH  3100yBaviB  OCBITHM Ta MEAAroridyHUX
MpaIliBHUKIB;

Y3rO/PKCHOCTI  CIUJIBHOTO BHUKOPUCTAHHS (3MICTOBOTO, ()YHKI[IOHAJIBHOTO, TEXHOJOTT4HOIO,
IPOTrPaMHOrO TOLIO).

4. 3acobu HaB4aHHs Ta 0ONaAHaHHS (KPIM JACSKMX BUTPATHUX MaTepiaiB), L0 MOCTABISIOTHCS Ta
BUKOPHCTOBYIOTBCSI B OCBITHBOMY IIPOIIECi B HaByasbHUX kabiHerax i STEM-nmaboparopisix, HOBUHHI
MaTH ririeHivanii ceprudikar abo BUCHOBOK J€P)KaBHOT CaHITaPHO-CIiIeMIOION YHOI eKCIepTH3H, Ta
TEXHIUHHMI TACTIOPT Ha BHUPIO, Ta JIEKIapailifo Mpo BiAMOBIHICTE BUMOTAM TEXHIYHUX PErIAMEHTIB;
OyTH yKOMIUIEKTOBAHMMHU IHCTPYKLIIMH IIPO BHKOPUCTAaHHA Ta 30€piraHHA BHKIAJACHHUMH
YKpaiHCBKOKO MOBOI, Ta OOOB’SI3KOBHMH METOAMYHHUMH MaTepialaMu IS PI3HUX BHIIB poOiIT
BIiJIIIOBITHO JI0 OCBITHIX Ta HaBYQJILHHUX [IPOTPaM.

‘Yei BuTparHi Marepiaiu MaroTh OyTH JOCTYIIHUMY Ul IPUIOaHHs B YKpaiHi.

5. 3acoOu HaBuyaHHs Ta oONaJHAHHS, SKMMH MOXKYTb Oytu obGnaanani STEM-naGoparopit
3aKIa/iB 3araybHOI cepenHboi Ta mpodeciitHol (mpodeciiiHO-TeXHIYHOT) OCBITH, M0 3a0e3MedyoTh
3000yTTs MOBHOI 3arajibHOI CepeiHbOl OCBITH, MOBUHHI BIANOBIIATH BUMOTaM, HABEICHUM Y TaOIMI
1:

Tabnuys 1
Ne | HaiimenyBanus | Bumoru no ckiany obnmaguanns | Kinbkicts™ Ipumitka
KOMILJIEKTIB,
onl.
1. |3D npunrep - 3D nipuHTEp 3 BIANOBIAHUMHA 10 3 J103BOISIETHCS
pasoM 3 BUTPaTHUMH MaTepiajlaMH JULS BUKOPHCTOBYBATH
BUTPaTHUMHU BUTOTOBJICHHS 3aIlJIAaHOBAHUX BUTpPATHI MaTepialii Kpim
MatepianamMu Ha  [3700yBauaMy OCBITH BUPOOiB ABS-rutactuxy
HABYAJIBHUM PIK  |IPOTATOM OIHOTO HaBYAIbHOIO (HanpHKIIaf, JO3BOJIAETHCS
POKY; BHKOpUCTOBYBatu PLA-
- IporpaMHe 3abe3neyeHHS; [TaCTUK (JUIs1 MOJIEIIet 13
- METOJMYHI MaTepianu st 3aKPHTOI0 KOHCTPYKIIIEHO)
BHUKOPUCTAHHS B OCBITHBOMY 200 Tymy)
npoueci
2. |3D ckanep - 3D ckanep; 103 3a norpedoro
- IporpaMHe 3a0e3NeveHHs;
- MCTOAMYHI MaTepiaan s
BUKOPHCTAaHH: B OCBITHHOMY
npoueci
3. |3D pyuxu pasom 3|- 3D pydxu 3 BiInOBI JTHUMH no 15 3a oTpeboro.
BUTPATHUMHU BUTPATHUMH MaTepiagaMu Jist [l1s1 3m00yBadiB
MaTepiajaMi Ha  |BUTOTOBJICHHS 3aIIAHOBAHUX [10YaTKOBOI OCBITU
HaBYAIBHUI PIK  [3100yBauaMu OCBITH BUPOOIB
HPOTATOM OJHOTO HABYAILHOIO
POKY; ) ]
- METOAWYHI MaTepiaan st
BHKOPHCTAHHS B OCBITHBOMY
nporieci




Ludposuit
(hpesepyBanbHU
BEpCTaT 3
YHCITIOBHM
[POTPaMHUM
YIIpaBIIiHHAM 3
BUTPaTHUMU
MarepiasamMmu Ha
HAaBYAILHUI PiK

- wudpoBuii PppesepyBanbHuil
BEpCTar 3 YUCIOBUM MIPOrPAMHUM
YIIPaBIHHSM,

- crieliaibHUN 3aXUCHUIN CTIJI,
KOMIIIEKT 3aXHCHUX OKYJISIPiB;
- crieniaabHuil Habip
IHCTPYMEHTIB JJISl €KCTLUTyaTarlii
uudpoBoro GppesepyBaibHOTO
Bepcrary Ta (PiHaJIbHOro
00poOIIeHHST BUPOOIB;

- BUTPATHI Marepiaiu Juist
BHUTOTOBJICHHS 3aTTAHOBAHHX
3100yBauaMu OCBIiTH BUPOOIB
[POTATOM OJIHOTO HABYAIILHOTO
POKY;

- IporpamMHe 3abe3neyeHHs;

- METOJMYHI MaTtepiaiu st
BUKOPUCTAHHS B OCBITHHOMY
rporieci

3a OTpe0oIo Ta 32 YMOBH
HassBHOCTI CUCTEMH
[HOKEIKHOTO 3aXHCTY,
BEHTHJISIIIT, CHIEIIATLHOTO
OCBITIICHHS (HCOOX1THUX
17151 3a0€311eYEeHHs
Oe3nedHoi podoTH 3
BepcTartoM) i (axiBist B
3aKJI1a/li OCBITH 3
BHUKOPUCTAHHSI BEPCTATy

L{ndposuit

Toxap}mﬁ BepcTat

3 YHCJIOBUM
[IPOrPaMHUM
YIIpaBITiHHAM 3
BUTPAaTHUMH
Marepiasamu Ha
HaBYAJILHUI PiK

- U (POBHUIT TOKAPHHUI BEPCTAT 3
YHUCIIOBHM TPOTPaAMHUM
YIIpaBIIHHAM;

- crieniajbHUN 3aXUCHHIM CTiJI,
KOMIUIEKT 3aXHCHUX OKYJISIPIB;

- crierjianbHuil Habip
IHCTPYMEHTIB ISl €KCTLTyaTarlii
L (POBOro TOKAPHOIO BepcTary
Ta (hiHaIBLHOTO 00POOIEHHS
BUPOOIB;

- BUTpATHI MaTepiaiu st
BUTOTOBJICHHS 3aTTAHOBAHHMX
31100yBa4aMi 0CBITH BUPOOIB
MPOTSTOM OJIHOTO HABYAIBHOTO
POKy;

- IporpamMHe 3a0e3neveHHs;

- METOJIMYHI MaTepialy Juist
BUKOPHUCTAHHS B OCBITHBOMY
nporieci

3a norpedolo Ta 3a yMOBH
HAsBHOCTI CHCTEMH
[IOKEIKHOTO 3aXHCTY,
BEHTHUJIALT, ClIeL[iaIbHOIO
OCBITIICHHS (HEOOX1THUX
11151 3a0€31eueH s
6esneunoi poboTy 3
BepcTatoM) 1 (axiBus B
3aKJ1ajl OCBITH 3
BUKOPHCTAHHS BEPCTATy

[{npposuit
masepHMi BepcTar
3 YHCIIOBUM
[POTPaMHUM
YIIPABIiHHSM 3
BUTPATHIMH
MarepiaraMu Ha
HABYAIIBHUI PiK

- wpoBuii nazepuuii Beperar 3
YHCIIOBHM TTPOTPAMHUM
YIIPABIIHHSM;

- cHeriabHUHI 3aXUCHUMN CTiJI,
KOMIUIEKT 3aXHCHUX OKYJISIPiB;

- crietianbHui HaOip
IHCTPYMEHTIB JUIsl eKCIUTyaTanii
r(pOBOTO J1a3epHOro Beperary Ta
(binanpHOr0 00pOOIECHHS BUPODIB;
- BUTpATHI Marepiaiu Juis
BUTOTOBJICHHS 3aIJIAHOBAHUX
3100yBayaMu OCBITH BUPOOIB
MPOTSIrOM OJHOI'O HABYAJILHOTO
POKY;

- IporpaMHe 3a0e3MCUCHHS;

- METOJIMYHI MaTepiau Juist
BUKOPUCTAHHS B OCBITHHOMY
npoteci

[l nazepHoro
rpaBilOBaHHS Ta
BHpi3aHHA. 3a OTPeOOIo
Ta 32 YMOBH HasIBHOCTI
CHCTEMH I10XKEKHOTO
3aXMCTY, BEHTWIISILIT,
CIICI[aIbHOTO OCBITIICHHS
(HeoOXiHUX 1Tst
3a0e3nedeHHs Oe3neanol
[po0oTH 3 BepcTaTom) i
(baxiBist B 3aKI1a/1i OCBITH
3 BUKOPUCTaHHS BepcTary

[IporpamoBani
CJICKTPOHHI
MOJTYJTi

- MIKPOKOHTPOJIEPH;

- IaTYKKH;

- BUKOHABY1 MEXaHI3MU;

- IporpamMHe 3a0e3neveHHs;

- METOIMYHI MaTepiaau Juist
BUKOPUCTAHHS B OCBITHHOMY
mporeci;

- 10faTKOBE 00IaaHAHHSA (32
MOTpeOoIo - MyJABTUMETP, TIATH
MPOTOTHUITYBaHHS (SIKIIO HE
BXO/ISITh Y KOMIIJICKTALIIF0
Hadopy));

- KOHTeHHepu s 30epiranus

1o 8

KinpKicTh OJUHUIb
3aJ1€9KHO B/l KOMILIEKTALT
Ta pO3paxyHKOBOI
KiJIbKOCTI KOPUCTYBadiB Ha
HABYAJIBHUN KOMIUICKT.
BUKOPUCTOBYIOTLCS Y T. Y.
TUTST MOJICITTEOBAHHSI
[PO3YMHUX IIPUCTPOIB Ta
BHBUYCHHS [HTEpHETY
peueit




8. |[HaBuanbui - poOOTH30BaHI HaBYAIbHI 70 8 KibKicTh OQUHUIL
pobotu MprUcTpoi ab0 CHCTEMH Bi/INOBITHO 3aJ1€)KHO BiJl KOMIUJICKTALT
10 BIKOBOI Kareropii 37100yBadiB Ta po3paxyHKOBOT
OCBITH; KUJIBKOCTI KOPUCTYBa4iB Ha
- MporpamMHe 3abe3neveHHs (Moxe HABYAIBHUI KOMIUICKT
OyTH SIK Ha HOCIT 115
BCTAQHOBJICHHS Ha MTEPCOHANIBHI
komi torepu (ani - [1K), abo
3HAXOAMTUCS Y BUILHOMY JOCTYIII
B IHTEepHETI);
- METOJMYHI Marepiaiy Jyist
BHKOPHUCTAHHS B OCBITHBOMY
npoueci
9. |®oto-Bineo - nudposuii horoamapar ta 1 3a noTpeboro
cTymis uudposa Bigeokamepa (Moxe OyTu
B OJTHOMY TIPHCTPOT);
- 2 200 OLblIIe MIBUJKICHI KapTH
mam’siTi [uist poroanaparis ta
BiJIcOKaMep 3 00CATOM IaM’sITi He
menmie 32 Gb;
- mratiB(1) U1t TPUCTPOIo(iB);
- 2 6e31poToBi Mikpo(OHU JUIs
3a11KCy 3BYKY;
- KOMIUIEKT CTYIiHHOTO
OCBITJIEHHS;
- KOMIUTEKT (hOHIB (3a
HEOOXIJHOCTI - 3 TPUMayaMu);
- IporpaMmHe 3abe3neyeHHs
U1t 00pOOIEHHS BiZIEO Ta 3BYKY;
- METOJIMYHI MaTepiaiu Juist
BUKOPHUCTAHHS B OCBITHBOMY
npoueci
10.|MexarpoHHi - MEXaTPOHHI CHCTEMH/CTaHLT 10 6 3a 110Tpedoro Ta 3a yMoBU
crcTeMH/ CTaHIl |Pi3HUX TEXHOJOTIYHUX IPOLECIB; HAsIBHOCTI (paxiBIst B
3 BIAMOBITHUMH |- KOHTPOJICPH; 3aK1a/1i OCBITH 3
BUTPATHUMU - IaTYMKY; BUKOPHCTAHHS
Marepianamu - BUKOHABYI MEXaHi3MHU; oOnannanus. [Topunani
U1 eKcIulyaTanii |- BIAMOBIAHI BUTPATHI MaTepiain BIJIIOBIIaTH BiKOBIM
Ha HABYAJBLHUI |11 eKcIutyaTanii MexarpoHHHuX Kareropii 3100yBauiB
piK CHCTEM/CTAHIII} TPOTSTOM OTHOTO OCBITH
HABYAIBHOTO POKY;
- CHeIiaTbHUH KOMILIEKT
iHCTPYMEHTIB
1u1s1 00CTYrOBY BaHHSI
MEXaTPOHHUX CUCTEM/ CTaHIIIH;
- METOIMYHI MaTepiaiu Juist
BHUKOPHUCTAHHS B OCBITHBOMY
npoueci;
- mporpamMHe 3abe3neyeHHs
11.|Komrmiexru uist |- Big 50-TH enieMeHTiB 3 epesa, 1o 15 3a norpedoro. KinbkicTh
MOJIENTIOBAHHS/  |IUIACTHKY, METAITy TOIIO a00 OIMHUIIb 3AJIEKHO Bilt
EI koMOiHaLil MaTepianis; KOMILIEKTallii Ta
tst - METOJMYHI MaTepianu st PO3paxyHKOBOT KiJIbKOCTI
KOHCTPYIOBAHHS 3 |BUKOPUCTAHHS B OCBITHBOMY KOpUCTYBadiB Ha 1
pizHUMU nponeci; HABYAJIbHUIT KOMIIJIEKT.
criocobamu - IporpamMHe 3abe3neveHHs (3a MOXJTHBICTH
3’€IHAHHS oTpedo1o); HaraTopa3zoBoro
nerayieit - KOHTCUHEPH st 30epiraHHst BUKOPHCTaHHs 0e3
BTpayaHHs SIKOCTI. 3a
HEOOX1/THOCTI - CYMICHICTb
3 IPOrPaMOBAHUMH
CJICKTPOHHUMH MOIYJISIMU
Ta HaBYATEHUMHA
[poGoTaMu
12.|TpenyBanbHi - MaTOBa THYYKa MTOBEPXHS (3a He menme 4 (3a motpe6oro.
[10JIST [t oTpeboIo - 3 NePECyBHUM PexomMen10BaHo
HaBYaJIbHUX 11a01pUHTOM) JUIsl PO3MILLEHHS Ha BUKOPHCTOBYBATH T10J1s1 3
3aHATD 3 cToJIi/cTonax abo mijosi; [apamerpamu Bif 2 My
POOOTOTEXHIKM |- METOAMYHI MaTepiaiu aJist nopxkuHy T2 1,5 My

BHKOPHCTAHHS B OCBITHBOMY
mpoueci

IMpuHy 1 OinbIie




HaBYAHHS Ta
00J1aIHAHHS
LTS TIPOBEJICHHS
mocninis Ta
3MIHCHEHHS
[IPOECKTHOI
nismbHOCTI

13. [[Iporpamue 3a HanpsiMaMK po0oTH,
3a0e3reueHHs 1o peanisyerscsi B STEM-
maboparopii. KinbkicTs
BIIMOBIIHO /10 KiJIBKOCTI
1K, Ha sxux
BUKOPHCTOBYBATHUMETHCS
porpaMHe 3a0e3MmedeHHs
14. |BummBanbia - mporpamMue 3abe3neveHHs (3a Jo?2 3a norpedoio
MariuHa/ nmoTpedoro);
MallnHKa U1 - METOIMYHI MaTepiau Juist
BUILKBKH 3 BUKOPUCTAHHS B
KOMIT'FOTEPHUM  |OCBITHBOMY IIpOIIECi
YIIPABIIHHSIM
15. |Oxynsipy/ monom Jo 3 3a norpedoo
BIpTyaJIbHOT
[peanbHOCTI
16. |[TonaTkoBi 3acobu BiamoBiiHO /10 MYHKTIB 6-

11 uporo Tumnosoro
nepesniky

* KinbKICTh OMHUIB 3ac00IB HABYAHHS Ta 00JIaHAHHS, 1110 BXOATH 10 KOMIUIEKTIB, BU3HAYA€TLCS BIANOBIIHO 10

cepeaHbOl HAMOBHIOBAHOCTI KIIACIB 3aK/IaLy 3araibHol cepeqHboi ocBiTH. KinbKicTh OAMHUI y MEpeltiKy 3a3HaueHa 3

PO3paxyHKy Ha IPaHHYHY HAIIOBHIOBAHICTh KJIACY BiAOBIIHO 10 3aKoHOIaBCTBa (30 y4HIB).

6. Mynsrumesniiine o0aiHaHHS, SICKTPOHHI OCBITHI peCypcH Ta NPUCTOCYBAaHHS AJIsl HABYATbHUX
kabineriB Ta STEM-naboparopiii MOBHHHI BiJIlOBI/IaTH BUMOTaM, HaBEJCHUM y TaOmuii 2:

Tabnuys 2

Hasga 3aco0y/
o0nagHaHHs

Bumoru Ta ckmamosi

KinpkicTh




1. Mynbrumeniiine 1.1. Kommuiexkr MynsruMesitiHoro odnansanss. Tum 1
00J1aIHAHHS A) IHTepakTUBHA JOIIKA:

TOIIKA MPSIMOT POEKIIii 3 MOMKIIUBICTIO HACTIHHOTO
KPIIUICHHS;

poOoua MoBepxHs O110T0 KOIbOPY, TBEPAA, 31 CHEIiaTbHIM
AQHTHOIMCKOBUM IIOKPUTTAM, CTIFIKHUM 10 YIIKOKCHD,
po3paxoBaHa, 30KpeMa, JUIS ITHCchMa Ha Hilf MapkepaMu Ha
BOJIHil OCHOBI;

MiHiMasbHa jiaroHasts 75" . Po3Mip Ta acrieKTHE

CITIBBIJIHOIICHHS POOOYOT MOBEPXHi JOMIKK Ma€ 30iraTucs 3
[PO3MIPOM Ta aCIEKTHUM CITIBBIIHOLICHHSIM MPOEKIIHOTO
300paskeHHs TIPOEKTOPA;

JIOILIKA TIOBUHHA 3a0€311e4yBaTH MOMUIMBICTD YIIPABIIiHHS
KOHTEHTOM O€3I10Cepe/IHbO 3a JJOMOMOTI0I0 JIOTHKIB MajIbLiB
pyku abo cTuiryca/MapKepa;

rapaHTisl Ha JIOLIKY HEe MEHIIe 3 POKiB

b) MynsruMeaiiiHui TIPOEKTOP 3 KOPOTKODOKYCHUM

00’ €KTUBOM:

cBiTIIOBHIT MoTik He MeHmTe 3000 ANSI moMeHiB;

pO3IiIbHA 30aTHICTD IPOEKTOPA MOBUHHA OyTH HE MEHIIE
XGA,

1024 X 768 nikcenis, a00 WXGA, 1280 X 800 mikcesis;
pecypc pobotn stammu He MeHe 5000 roauH y cranjapTHOMY
PEKHMI;

[IPOEKTOP IOBUHEH KOMIUICKTYBATHCh CIEL[ia IbHUM ITiBICOM,
SIKIId KPITUTHCS OE3M0CePEIHBO HA/l BEPXHIM KPAEM
IHTEPaKTHBHOI JIOIIKH JIO0 CTiHK a00 10 CTelIi;

BiZICTaHb BiJi 00 €KTHBA MIPOEKTOPA JIO IUIOLIMHU MPOEKIi He
oinmprre 1 m;

NOBXKIHA IHTEp(EHCHOro APOTy - He MEHIIA, HiX HEOOXiHa
TUTst T ToTioueH s puctporo 1o [K nexarorignoro
[paLiBHUKA Y MICLli HOrO BCTAHOBJICHHS,

rapaHTisi Ha MPOEKTOP HE MEHIIIE 3 POKiB;

rapaHTis Ha JIaMITy TIPOEKTOpa He MeHIe 1 poxy ado 1000
rOJMH B pOO0OYOMY perrumi

B) bazoe nporpamue 3a0e3nedeHHs sl IHTepaKTHBHOT
NOILIKH Ta MYJIBTUMEIIIIHOr0 IPOEKTOpa:

TUISL CTBOPEHHS1, ePenIsily Ta MPOrPaBaHHs iHTEPAKTHBHOTO
HABYAJIbHOTO KOHTEHTY;

cymicHe 3 ornepauiitnoro cucremoro (naiui - OC) I1K
[1e/TaroTi9HOTO TpaIliBHUKA

[') AKycTuuHa cucteMa 30BHILIHS a00 BOYJOBaHA B IIPOEKTOP
(3a motpebor0):

HOTYKHICTh He MeHIe Hik 10 Bt




1.2. Komiuiekt MynstuMeiifiHoro obnanuanns. Tum 2

A) MyabTiUMeIIHHAN TPOEKTOP 3 KOPOTKO(OKYCHUM

00’ €KTHBOM Ta IHTEPAKTUBHUMHE (YHKIIISIMU:

cBiToBuit notik He mennie 3000 ANSI momeHiB;
PO3iIbHA 31aTHICT MTPOEKTOPA MOBUHHA OyTH HE MCHIIIE
XGA,

1024 X 768 mikcenis, a6o WXGA, 1280 X 800 mikcertis;

pecypc pobotu nammu He MeHmie 5000 roguH y cTaHaapTHOMY
pexUMI;

KOMILIEKT €JIeKTPOHHHUX CTHIIYCiB/MapKepiB;

KOMIUIEKT JUISl iJBIiCY (KPITUICHHS);

BiZICTaHb Bi/l 00 €KTHBA MPOEKTOPA JIO TUTOLIMHU MPOCKIIii He
Oubie 1 M;

NOBXKMHA IHTEP]EHCHOro IpOTy - HE MEHILA, HDK HeoOXiaHa
UL i JiontoueHHs npuctpoto 1o 1K neparorignoro
[paiiBHUKA y MiCIli HOro BCTAHOBIICHHS;

rapaHTis Ha MPOEKTOP HE MEHIIE 3 POKiB,

rapaHTis Ha JaMIly IIpoekTopa He MeHiie 1 poky abo 1000
TOJIMH B POOOYOMY PEKMMI

b) MapkepHa nomika (3a norpedoro) At MyJIbTUMEIIHHOTO
[POEKTOPA:

[poGoua MoBepxHs MATOBA, MarHITHO-MapKepHa, 61710T0
KOITbOPY, PO3paxoBaHa y TOMY YHCIIi JUTsl MUCbMa Ha Hilt
MapKepaMH Ha BOJIHI OCHOBI;

niaronass ne Menue 75”. Posumip Ta acriexrae
CIIBBITHOIICHHS POOOYOT MOBEPXHI JAOLIKK Ma€ 30iratucs 3
[PO3MIpOM Ta aClIEKTHUM CITiBBiTHOIICHHSIM ITPOEKIIIHHOTO
300paKeHHsI IPOEKTOPA

B) ba3oBe nporpamue 3a0e3mneuenHHs 11 MyJIbTHME/iIHHOTO
[IPOEKTOpA:

TUTSL CTBOPEHHSI Ta MEeperisily IHTepakTHBHOTO HaBYATbHOTO
KOHTCHTY;

cymicte 3 OC I1K neparoriyHoro npaiiiBHuKa;

HasiBHICTh 0a30BUX rpad)iuHUX IHCTPYMEHTIB: BUOIp THITY Ta
KOJILOPY Mapkepa, 6a30Bi reoMeTpuuHi (irypu (Koo, KBajapar,
TPUKYTHUK), MOXJIUBICTB 3MiHH (hOoHY pobodoi 30HH (B JiHiIO,
B KJIITHHKY)

I") AkyctuuHa cucrema 30BHilHs a00 BOy/0BaHa B TIPOEKTOP
(3a moTpeboro):

HOTYKHICTh He MeHIe Hik 10 Br

1.3. KoMiutexT mynsrumerniinoro obnaananss. Tun 3
A) IHTepakTUBHA MTaHEIb:

.. . ”
MiHIMaJIbHA AiaroHaib 65 ;

MiHIMaTbHa PO3/IiIbHA 3MaTHICT 300paxenHst 3840 X 2160
MiKCETiB;

NOTHKOBA TEXHOJIOTIsI YIPABIiHHs KOHTEHTOM 32 JJOIIOMOT0I0
NOTHKIB MaJIbIiB PyKH a0 CTHITyca/MapKepa;

3aXIICHE, 3arapTOBaHEe, aHTUOIIIKOBE CKJIO CKPaHy;

pecypc podotu Marpuii He meniie 20000 roaunH;

BOY/IOBaHa aKyCTHYHA CHCTEMa MOTYXHicTio He MeHIe 10 Bt
(3a morpedor0);

HasBHiCTb 30BHIMHIX iHTepdeiiciB USB, VGA, HDMI ta
LAN (RJ45);

HACTIHHE KpiIUIeHHs Ta/ab0 MOOUTBHUI CTEH T ISt
TpaHCIIOPTYBAHHS B IPUMIIICHHI;

3a HasiBHOCTI BOynosanoro [1K: 06’em onepatnBHoi mam’siti
HE MCHILIC

Hixk 4 I'0, 00’em HakonmyayBay He Mene 240 I'6 SSD a6o 500
1'6 HDD Ta nigrpumysaru craugaptu [EEE we riprre 802.11
n;

b) basose nmporpamue 3a0e3neyeHHs 1J1sl iIHTePaKTUBHOT
naHeni nonepenHbo BetaHosieHa OC 3 6e3KOMTOBHUMU
OHOBJICHHSIMH (32 YMOBHU HasBHOCTI KOMII FOTEPHOT'O MOJYJIs);
MOJKITHBICTE CTBOPEHHSL, IEPETVIIAY Ta IPOTPaBaHHS
IHTEPaKTUBHOI'O HABYAJIBHOTO KOHTEHTY




1.4. Komiuiekr MynsruMetifinoro obnaananss. Tun 4

A) MyabTiMeIIRHAN TPOEKTOP 3 KOPOTKO(DOKYCHUM

00’ €KTHBOM:

cBiTioBHit motik He mennie 3000 ANSI momeHiB;
PO3IiTIbHA 3IaTHICT IPOEKTOPA MOBUHHA OYTH HE MCHIIIE
XGA,

1024 X 768 mikcenis, a6o WXGA, 1280 X 800 mikcertis;

pecypc pobotu nammu He MeHmie 5000 roguH y cTaHaapTHOMY
pexUMI;

[IPOEKTOP TIOBUHEH KOMIUICKTYBATHCh CIEI[iaIbHUM ITiJIBICOM,
KU KPIMUTBCS O3M0CePeIHbO HA/l BEPXHIM KPaeM
IHTePaKTUBHOI JIOIIKK /IO CTiHU 200 10 CTei;

BiZICTaHb BiJi 00 €KTHBA IIPOEKTOPA IO IUIOLUIMHY MIPOCKLIi He
Oinbie 1 m;

NIOBXkKMHA IHTEP(EHCHOro IPOTy - HE MEHIIA, HiXK HeoOXiHa
TUTst T Jotiouen s npuctporo 1o K nexarorignoro
MpalliBHUKA Y MiCI[i HOTO BCTAHOBJICHHS;

rapaHTis Ha MPOEKTOP HE MEHIIE 3 POKIB;

rapaHTis Ha JJaMITy TIpOeKTopa He MeHIe 1 poxy ado 1000
FOJMH B pOOOYOMY pexKUMi

b) Mapkepha jio1ka 1yist MyJbTHMEAIHHOr0 IPOEKTOpA:
[poGoua MoBepxHst MaToBa, HI7I0TO KOJIBOPY, PO3PaXOBaHa y
TOMY YMCIIi JUISl TMChbMa Ha Hili MapKepaMH Ha BOIHIH OCHOBI;
niaronains He Merine 75”. Po3mip Ta acriekrae
CIiBBiJHOIICHHS POOOYO] IOBEPXHI JOLIKU Ma€ 30iraTucs 3
PO3MIPOM Ta aCHEKTHUM CITiBBIHOLICHHSIM POCKIIHHOTO
300paKeHHsI IPOEKTOPa

B) bazose nporpamue 3abe3neueHHs st MyJabTHMEAIHHOro
[POEKTOpA!

UL IePerIIsly HaBYaIbHOIO KOHTCHTY;

cymicue 3 OC TTK memaroriaHoro mpariBHHKa

I") AkyctuuHa cucrema 30BHilIHS a00 BOyIOBaHa B IIPOEKTOP
(3a moTpedoro):

MOTY)XHICTh He MeHIe Hik 10 Br

1.5. BararodyHKIioHAIBHUN OIPUCTPIi (IPUHTEP-CKaHEeP-
KOIIIp):

roBrHeH 3a0e3nedyBatn Ipyk y Gopmari nanepy A4;
PUHTEP Ta KOMIp IS APYKy KOIBOPOBHX (3a MOTPeOOoI0) Ta
YOpPHO-OLINX JOKYMEHTIB,

TEXHOJIOTISl CTPYMEHEBOTO 200 JTa3epHOTO JPYKY;
LIBUJIKICTH JPYKY He MeHIle Hixk 20 apK./XB.;

CTAapTOBHII KOMIIIEKT BUTPATHUX MaTepiajliB Mae
3a0e3meuyBarn He MeHIne Hixk 4000 BUIPYKiB JOKYMEHTIB
(opmary A4 i3 cepesiHIM 3aMOBHEHHSIM CTOPIHKH HE MEHIIe 5
0;

BUTPATHI MaTepiajin UL MO IPUCTPOIO MalOTh OyTH
NOCTYITHUMU 1151 Ipubanus B YKpaiHi;

rapaHTis He MeHIe 1 poky

2. EnexTpoHHi OCBIiTHI
pecypcu

EnekTpoHHI OCBITHI pecypcu
[loBHHHI BiANOBIJaTH HABYAJILHUM IIPOrpaMaM

3. JlemoHcTpariiiHe
00718 THAHHS

[Tarens nemoHCTparIiitHa

[Ipe3eHTaliifHNI CTATUYHUHA KOMILICKT 3 YCTaTKyBaHHAM JULL
3aKpIIUICHHS Ta IEMOHCTpALIiT Tabuib, KapT,
JIEMOHCTpAIIHHIX MOJICJICH Ta HIIMX HAOUHHX 3aCO0iB
HaBYaHHS

Lludposa JOKyMEeHT-Kamepa

3a0e3nedye 1eMOHCTPALIIO IIOCKHX JOKYMEHTIB popMaTom
He MeHIIe A4. Y KOMIUIGKT Ma€ BXOJUTH IIPOrpaMHe
3a0e3rneueHHs 171 POOOTH 3 JOKYMEHT-KaMepoIo CyMicHe 3
OC 1K menarorigHoOro TpailiBHUKa, TOBMHHE MaTH iHTepdeiic
YKPaiHCHEKOI0 MOBOIO

4. IIpucrocyBaHHs

4.1. domka. Turr 1

Jlomka MarHiTHo-MapKepHa, 0ijla Ha MeTajeBii OCHOBI,
niaroHa bk He MEHIIe 2 M, CTallioHapHa abo TopTaTHBHA.
Mapkepu 1151 017101 ZOLIKY (HE MEHIIE 3-X Pi3HUX KOJIBOPIB).
['yOka [u1st MapkepHOT 101IKH (HEe MEHLIEe 2-X).

Habip MarHiTiB Juist KpiIIeHHS 10 JOIIKH (HE MeHIle 3-X).
Habip st KpiTUIeHHS! IOIIKK




4.2. Jloumka. Tur 2

Jlowka Juist Kpeau Ha OfiHY, ABi, 4OTUPH 200 1’sITh POOOUNX
[1OBEPXOHb, MOJKE BUKOPUCTOBYBATUCH SIK MAarHiTHA /IS
KPIMJICHHS EMOHCTPALifHOro 00Ja/{HaHHSL, JiaroHallb He
MeHIIE 2 M.

Habip xpeiiau it gomwku (6ina Ta KolIbopoBa) (He MEHIIe 5-
TH).

HaOip MaruiTiB 1ist KpIiIUICHHS 10 IOIIKK (HE MEHIIE 3-X).
HaOip asst KpiryieHHs JOLIKN

7. 3acobu wHaBuaHHs 1 oOnagHaHHs sl KadiHery O010J0ril MOBMHHI BIJNOBIAATH BHMOram,

HaBeJIeHUM y Ta0unuii 3:

Tabruys 3

Hasga 3aco0y/
o0aHaHHS

Bumoru Ta ckianosi

KinbkicTh

1. llnppoBe BUMiproBajibHe 001aTHAHHS

1. Hudpose
BUMIpIOBAJIbHE
00718 THAHHS

L{ndpoBuii BUMIpIOBAIBHUI KOMIT FOTEPHUN KOMILIEKC st
kabiHety Gionorii

L{udpoBuii BUMiproBaIbHUN KOMII'IOTEPHUIN KOMILIEKC Ma€e
MOKJIMBICTb Oe3poToBoi Ta/ab0 ApoToBOI Nepeaaui janux (y
Tomy uucii USB) no T1K ta/abo 1o xmapHoOro cepBicy, Mae
MOXKIIUBICTH BUBOY JaHUX Ha €KpaH HPHCTPOIO Ta/abo Ha
expan [TK. Moske 3abe3neuyBaTi aBTOHOMHH# PeXUM pOOOTH.
KomIuieke cynpoBOIKY€EThCS IHCTPYKLI€IO 3 €KCILTyaTallii,
METOJMUYHUMU MaTepiajamMu Ta MporpaMHUM 3a0e31eueHHsM.
KinpkicHul Ta SKiCHUH cKI1aj] IM()POBOrO BUMIPIOBAIBHOTO
KOMIT FOTEPHOT0 KOMIUIEKCY, B T. 4. HaOIp IaTYMKIB, 115
KaOiHeTy 0i0JIOTiT BU3HAYAETHCS €IaTOTIYHUM TIPAI[iBHUKOM.
Habip ApoTiB y KiJIBKOCTI, JOCTATHIN JJIs I IKIFOYCHHS
nar4rKiB (3a 1oTpeoro)

MeToau4HI MaTepiam:

METOIUYHI MaTepiaii 3 TTPOBEICHHS SKCIICPUMEHTIB Ta
abopatopHUX PoOIT HAa HABYAIBHUX 3AHATTIX, A TAKOK
HPOEKTHOT AiSUIBHOCTI 3100yBa4iB OCBITH 3 BUKOPHCTAHHIM
U(pPOBOTO 00IaTHAHHSI.

XapakTepucTUKH NPOrpamMHOro 3abdes3nedeHts HugpoBoro
BHUMIipIOBAJIFHOTO KOMIT FOTEPHOTO KOMITIIEKCY:

MOXIIUBICTB 300py JaHHX OJAHOYACHO 3 ACKLIBKOX JaTUYHKIB,
KiJIbKa PEKUMIB BioOpaxeHHst gaHux (rpadiku, Tadnuig
TOILIO);

eKCIIOPT JIaHUX B PEAAKTOP TaOJIHIIb;

HasBHICTH BepcCiit mporpamHoro 3abe3nedeHHss OC, cyMiCHUX
3 T1K,

3 siKMM Oyjie BUKOPHCTOBYBATHCH;

porpaMHe 3a0e3MedeHHs IOBUHEE MaTu iHTepdelic
YKPATHCBKOIO MOBOIO

Jaruuk pH

JlaTIrK OCBITIICHOCTI

JlaTunK TUCKY

JlaTanK ByTJIGKHCIIOTO Ta3y

JlaT4uK BOJIOrOCTi

JlaTanK TUXaHHS

Jlatunk EKT

Jlarauk ynsTpadioneToBOro BUIPOMIHIOBAHHS

[La’rqm( TEMIICPAaTypHU HABKOJIMIIHBOTO CEPECIOBHUIIIA

HaT‘IPIK HacCTOTH CEPLUEBUX CKOPOYECHDb

JlaTank apTepiaabHOTO TUCKY

JlaT4uK [IOBEPXHEBOI TeMIIepaTypu

I1. Boranika. Pociiunu




1. lemoHcTpamiiine
00J1aiHaHHS

Kouexuii, repbapii, Moaedi, mpuiiain

A) Konekii

HarypanbHuii Marepian Mae Oyt j1o0pe BipenapoBaHuii, He
MatH MOLIKO/DKEHb, 3aIMIIKIB cyOcTpary. CynpoBoKyBaTHcs
iHdopMari€to Mpo pooBy Ta BHIOBY NPHHANECKHICTE
KOXKHOT'O 3pa3Ka, U1 KPaIol ineHTH(iKanil MOXKIUBE
CYIPOBODKEHHS 3paska (POT0300pasKeHHSIM.

Mae KOMIUICKTYBATHCSI METOIMYHUMU MaTtepiaiaMu JUist
BUKOPHCTAHHS B OCBITHbOMY Ipolieci. MicTUTb HaTypalbHi
3pa3KH MaroHiB, JIMCTKIB, KBITOK Ta KOPEHIB HAWOLIBIII
HOLINPEHHUX BUAIB POCIIUH, PO3MIIIEH] Ha OKPEMUX JIUCTAX.
[TiniOpani BiIMOBIIHO 10 TEM HABYAIBHOT IPOTPAMH

b) I'epbapii

['epOapHi 3pa3ku BUCYIICHI, TPUKPITUICHI 0 repOapHux
i1ucTiB Ta noMmilieHi B kopoOku. [TiniGpani BIAIIOBIAHO 10 TeM
HauaIbHOI porpamu. Kosken repbapHuit mucT
CYIPOBODKYETHCS iH(POPMALIIEIO IPO POAUHHY Ta BUIOBY
Ha3Bu. KiJIbKIiCTh JIUCTIB 3aJ1€KUTh BiJ] KUIBKOCTI POJIOBUX Ta
BHJOBHX 3Pa3KiB, 11O € TUIIOBUMH IIPEICTABHUKAMH.
HarypanbHuii marepian mae Oyt 100pe BianpenapoBaHuii, He
MaTH TOIIKOKEHb, 3aIUIIKIB CyOCTpaTy, ISl Kparoi
inenTHdikaLil MOXIINBE CYIIPOBOKEHHS 3pa3ka
(oTo300paKEeHHSIM.

Mae KOMIUICKTYBaTHCS METOAHYHIMHE MaTepialaMy JUL
BUKOPHCTAHHS B OCBITHLOMY TPOIEC

B) Mopneni

Moyiesni IeMOHCTPYIOTh 30BHILIHIO Ta BHYTPILIHIO Oy/10BI
00’ €KTIB 3 MOYKJIIMBUM BHU/IIJICHHSIM OCHOBHHUX €JICMCHTIB.
Pi3HOKOJIBOPOBI, 3a0apBIICHi B IPUPOIHI KOIBOPH,
BCTAHOBJICHI Ha TiacTaBKy. [1igiOpaHi BiIMOBIIHO 10 TEM
HaBYAJIHHOI MPOrpaMu

1) Monemi-arutikartii

Moypeni-arurikanii HOBUHHI OyTH OCHAICHI KPIIUICHHAMY, 110
TO3BOJISIIOTH IGMOHCTPYBATH X Ha ayTUTOPHIH TOIIII.
[1iniOpani BiAIOBIqHO 10 TEM HaBYAIBHOI IPOrpaMu

I) Ipunaau

[Tpuitaz Juis AEMOHCTPYBAHHs BCMOKTYBAHHS BOIM KOPEHEM
[Tpuita; Mae TO3BOJIATH MPOBOUTH CIOCTEPEKEHHS 32
BCMOKTYBAHHSM BOJU KOPEHEBOKO CHCTEMOIO POCIUHH

[Ipuaz a1 IeMOHCTpAIlii BOTHUX BIACTUBOCTEH IPYHTY
[Ipunan Mae 103BOJLATH IPOBOAUTH BU3HAYCHHS
BOJIONIPOHMKHOCTIE BOJAOYTPUMYIOUOT 1 BOAOMIIHOMHOT
3aTHOCTI PI3HUX THIIB IPYHTIB

[pwuna a7t BUSBICHHS IUXATBHOTO Fa3000MiHY y POCIHH

2. OGnagHaHHs U1
maGopatopHuX poodiT

Konexkuii, mikpornpemnaparu

A) Konexkirit

3pa3ku BUCYILIEHI Ta oMileHi B Kopooku. Koxken 3pazox
[IPOHYMEPOBAHUH 1 CYmpOBOLKY€ETHCS iH(OpMaLieIo Ipo
POIMHHY Ta BUJOBY Ha3BU. KiIbKICTb 3pa3KiB 3aJI€XKUTh Bl
KIJIBKOCTI POJIOBHX Ta BUAOBHX 3Pa3KiB Ta KUILKOCTI
3100yBadiB ocBiTH Yy Kitaci. J{ist kparol ineHTudikarii
MOXKJIMBE CYIPOBOIKEHHS 3pa3ka ()OTO300paKEHHSIM.
[1igiOpani BIAMOBITHO /10 TEM HABUAIBHOI MTPOTPaMHU

2-15%

b) Mikponpenaparu. boranika

[MocrTilHi MiKpOIpeapaTy B CEPEIOBUII, HEPOSINHHOMY B
Bozti. MikponpenapaTi MOHTYIOTBCS Ha IPEAMETHHX
CKEJBIIIX 3 BAKOPUCTAHHSIM HAaKPUBHHUX CKeJelb, 3
€TUKETKOIO, Ha SIKIH 3a3HaYalOThCsI Ha3Ba Iperapary
YKPaiHCBKOIO Ta JIATHHCHKOIO MOBAMH 1 Oro HOMeEp 3a
repeItikoM. 3pi3u MaKCUMaJIbHO TOHKI, B OJIMH IIap KJITHH, i
MaIOTh BCI TAKCOHOMIYHI 03HaKH. 3abapBieHi GapBHUKAMH,
[0 HE TIOPYIIYIOTh CTPYKTYpy 06’ekta. Habip
MIKpOIIpEnapariB po3MILIyEThCS B KOPOOKAX 3 Ma3aMu s
npeaMeTHUX cKenelb. MikponpenapaTru nocriiui 3a
TepMiHOM 30epiraHHs, 4iTKi, sKicHI (11030aBieHi Opyy,
CTOPOHHIX 00’ €KTIB), IPUIATHI ISl BUBYECHHS 32 JIOMOMOIOI0
[IKUTBHIX MiKPOCKOIIB a00 JTyT

2-15%

I11. boranika. I'puou




1. lemoHcTpamiiine
o00J1aiHaHHS

Kounexuii, rep6apii, Mmozeni

A) Konexkii

Komnexkiist poTo300paeHb, KOKEH JIUCT CYIPOBOKYEThCS
iH(OpMaLi€I0 PO POAUHHY Ta BUAOBY HA3BH, OINC BUITIALY
Ta PO3MOBCIOPKEHHS

b) T'epbapii

['epOapHi 3pa3ku BUCYIICHI, TPUKPITUICHI J0 repOapHux
JICTIB Ta oMinieHi B kopoOku. Koxen repbapumii nucr
CYTPOBOUKYETHCS iH(POPMAILIIEI0 PO POAUHHY Ta BUIOBY
Ha3BU. MICTUTb HaTypajbHi 3pa3Ku

B) Mopaem
V HaTypaJbHY BEIUUYHHY, 3a0apBIICHI B IPHPOIHI KOJIbOPH

2. O0nagHaHHs 11
naboparopHux pooit

2.1. Mikponpenaparu. [ pubu

[MocTiiini MiKporpenapaTu B CepeioBHILl, HEPOZUUHHOMY B
Bozti. MikpompenapaT MOHTYIOTBCS Ha TIPEIMETHHX
CKEJIBLISIX 3 BAKOPUCTAHHSIM HAaKPUBHHUX CKeJIelb, 3
eTUKETKOIO, Ha SIKii 3a3HaYal0ThCsI Ha3Ba Mpernapary
YKpaiHCHKOK MOBOO Ta HOro HOMEp 3a IepesikoM. 3pi3u
MaKCHMaJbHO TOHKI, B OJIMH LIap KJIITHH, | MAOTh BCI
TaKCOHOMIYHI 03HaKU. 3abapBiieHi GapBHUKAMH, 110 HE
HOPYILYIOTh CTPYKTYpY 00’ €ekra. Habip mikponpemnaparis
PO3MIIIy€eThCS B KOPOOKAX 3 TTA3aMHU UL IIPEIMETHHX
cKenenb. MikpompenapaTy IOCTiliHI 32 TepMiHOM 30epiraHHs,
4iTK1, sIKICHI (11030aBiieHi Opy/1y, CTOPOHHIX 00’ €KTIB),
HPHU/IATHI JUIS BUBYEHHS 3a JIOTIOMOTOIO MIKIIBHUX
MiKpOCKOIiB ad0 J1yn

2-15%

1V. Teapunn

1. lemoHcTpartiitae
00718 THAHHS

1.1. Konexmii

Hartypanbuuii Mmarepian Mae Oytu 100pe BianpenapoBaHuii, He
MaTH MOIIKOKEHb, 3AITHIIKIB CyOCTpaTy, CynpOBOIKYBATHCS
iHpOpMaLi€o PO POIOBY Ta BUJIOBY IIPUHAJIICIKHICTH 3pa3KiB,
1151 Kpalol ineHTH(iKaLil MOXKINBE CYHPOBOIKCHHS
(oto3obpaxentsm. [1igibpani BiImOBiIHO

110 TeM HaBYAJIBbHOT TPOrpaMu

1.2. [Ipenaparu B IpO30pUX €EMHOCTIX

[Ipenaparu, 1110 1EMOHCTPYIOTH 30BHIIIHIO Ta/a00 BHYTPILIHIO
OynmoBy pi3HuX TBapuH. [1inibpani BIAIOBITHO 70 TeM
HaBYAJIBHOT IPOTPaMu

1.3. O6’eMHi mopeni

JleMOHCTPYIOTh 30BHIILIHIO T4 BHYTPILIHIO OYJ0BY 00 €KTIB.
Pi3HOKOIBOPOBI, 3a0apBIicHI B IPHPO/IHI KOJIBOPH Ta
BCTAHOBJICHI Ha mifcTaBKu. Po3amipn Mozeneli moBuHHI
NIO3BOJISITH PO3PI3HATH IX €IEMEHTH 3 BIICTaHI HEe MEHLIE 5 M.
[TiniOpani BiAIOBIqHO 10 TEM HaBYAIBHOT IPOrPaMU

1.4. BapensedHi Mmomemni

Bcei monerni 3 mubuHoo penbedy Bin 0,1 10 3 cm.
JleMOHCTPYIOTh BHYTPILLIHIO Ta/a00 30BHILIHIO Oy10BY
TBapHH. 300paxKeHHs 3a0apBIIeHi B IPUPOJIHI KOJIbOPH.
Po3mipu Moziesieil TOBUHHI I03BOJIATH PO3PI3HATH X
eJIEMEHTH 3 BijicTani He MeHIe 5 M. [lixiOpani BiAMOBiIHO 10
TeM HaBYAJILHOI IPOTpaMu

2. OGnajHaHHs IS
maboparopHux pooit

Mikporperiapatu. 300I10Tis

[locTiiiHi MiKpoIpenapaTu BMilleHi B cepelOBHIIA,
HEepO3YMHHI B BOAi. MikpompenapaTi MOHTYIOThCS Ha
[IPEIMETHUX CKEJbLIX 3 BAKOPUCTAHHAM HaKPUBHHUX CKEJIElb,
3 ETHKETKOIO, Ha sIKil 3a3HAa4al0ThCsl HA3Ba Tpenapary
YKPaTHCBKOIO Ta JJATHHCHKOIO MOBAMHU Ta HOTo HOMEp 3a
repesikoM. 3pisu MakCMMallbHO TOHKI, B OJ(MH 1Iap KJIITHH, i
MalOTh BCi TAKCOHOMIUHI 03HAaKHU. 3a0apBiieHi OapBHUKAMH,
I110 HE IOPYLIYIOTh CTPYKTYpy 00’exra. Habip
MIKpOTIpETIapaTiB pO3MIIIYETHCS B KOPOOKAX 3 Ma3zaMu st
[IpEeAMETHUX CKelelb. Mikpompenapary noCTiiHi 3a
‘TepMiHOM 30epiraHHs, 4iTKi, sKicHi (no30aBieHi Opysmy,
CTOPOHHIX 00’ €KTiB), MPUIATHI [l BUBYEHHS 32 JIOTIOMOTOFO
[IKUIBHIX MIiKPOCKOIIB a00 JIyn

2-15%

V. JlionnHa




1. lemoHcTpamiiine
00J1aiHAHHS

Mogzeni

A) O6’emH1 Mmozei

Po3Mipu Mojiernieii TOBUHHI JI03BOJIATH PO3PI3HATH 1X
€JIEMEeHTH 3 BiJICTaHi He MeH1e 5 M. MaioTb npupojHe
3a0apBieHHS. 3a TOTpeOoto - Ha mijxcTaBmi. [1ixiopani
BIZIOBIZHO 0 TEM HABYAJIbHOI IPOrpaMu

b) Bapenbedni mogeni

Bci mozeni 3 mmbuHo0 penbedy Bin 0,1 10 3 oM, a ix
[PO3MipH TIOBUHHI JO3BOJIITH PO3PI3HATH SIEMEHTH MOJENEH 3
BiZicTaHi He MeHIIe 5 M. 3a0apBIieH] B IPUPOIHI KOJIbOPU
J103BOJISIOTH O3HAHOMUTHUCH 13 30BHINIHBOIO Ta BHYTPILIHBOIO
AHATOMIYHOO OyZ0BOIO OPraHiB a00 CUCTEM JIOAUHH.
[1igiOpani BIAMOBIIHO 10 TEM HABYAILHOI MIPOrPaMu

B) [Ipunagn

MeTtpoHoM

MeTpoHOM BUKOPHCTOBYETLCS ITiJ] 4aC MPOBEJCHHS
IeMOHCTpALITHUX JOCII/IIB 100 CIIOCTEPEKEHHS YaCTOTH
TakTiB y O10JIOTIYHUX 00’ €KTIB, BiJpaxyBaHHSI TOYHUX
[IPOMIXKKIB 4acy

Kamepron
['eHepye 3ByKOBY XBHITIO II€BHOT 4aCTOTH

Cantumerp
Crpiuka BUMIprOBaJIbHA i3 CAHTUMETPOBUMH MOIJIKAMH,
NOBXKMHA HE MEHIIE | M

PocTomip

Poctomip HacTiHHM 1711 BUMIPIOBAHHS 3pOCTY JIIOMUHY B
[I0JIO’KEHHI CTOSYH

Tepesu eneKTpOHHI
/15151 TOUHOTO 3BaKyBaHHS pedoBHH. TOYHICT BUMIPIOBAHHS -
He ripme 0,1 T

Tonomerp
J17151 BUMIpIOBaHHS TUCKY KPOBI. 3 HEHJIOHOBOIO MaHKETOIO Ta
MaHOMETPOM

DOoHEHIOCKOIT

[OMHHUKY TiCOYHI
3 BUMIPIOBAHHAM Pi3HUX [IPOMIDKKIB yacy

[pumnan m1s nopiBEAHHS BMicTy CO, y moBiTpi, mo
BIIUXA€THCS 1 BUANXAETHCS

[l teMoHCTpaTii 301TBIICHHS KUTBKOCTI BYTJIEKHCIIOTO Ta3y
[y HOBITpi, IO BUAUXA€THCSA, B HOPIBHAHHI 13 IOBITPSIM, 110
BIIXaETHCS

2. Mikponpenaparu

Mikponpenaparu. AHaTomis

[TocTiiiHi MiKkpoTpenapaTy BMillleHi B CEpe0BUINA,
HEpO34UHHI Y Bozil. MikponpenapaTn MOHTYIOThCS Ha
HPEAMETHHX CKEJbIAX 3 BUKOPUCTAHHAM HAKPUBHUX CKEJCLb,
3 CTHKETKOIO, Ha SIKil 3a3HAa4al0ThCs Ha3Ba Iperapary
YKPATHCBKOIO Ta JIATHHCHKOIO MOBAMH Ta HOTO HOMED 3a
repetikoM. 3pi3u MaKCUMalbHO TOHKI, B OJTMH MIap KITITHH, i
MaloTh BCl TAKCOHOMIYHI 03HaKuU. 3abapBiieHi OapBHUKAMHU,
[110 He IOPYLIYIOTE CTPYKTYpy 00’ ekra. Habip
MiKpoIpenapariB po3MillyeThcs B KOPOOKax 3 Ma3aMH A
npeIMeTHHX CcKelellb. MiKporpenapaTu mocTiiHi 3a
TepMiHOM 30epiraHHs, 4iTKi, sKicHi (11030aBJeHi Opyy,
CTOPOHHIX 00’ €KTIB), NPUAATHI ISl BUBYEHHS 32 JIOMOMOTOI0
[IKITBHUX MiKPOCKOIIB 200 JTyTI

2-15%

'VI. MosekynsipHuii, KIiTHHHHIA, OpraHi3MHUI Ta HaJopraHi3MHuii piBHi opranizan

il sKMTTH

1. JlemoHcTpawiitae
00J1aIHAHHS

1.1. Konexuii

HartypaibHi 3pa3ku pOCIHH, PO3MILLIEHI HA OKPEMHUX JINCTAX, Y
KOPOOILi, CYIPOBOJUKYIOTHCSI METOJMYHUMH MaTepiajaMu.
[1iniOpani BiAIOBIAHO 10 TEM HaBYAJILHOI IPOrpamMu




1.2. Mogeni

A) O6’emH1 Mmozei

3abapBiicHi B sickpaBi KonbopH. Po3mipu Mozierneil moBuHHI
[TO3BOJISITH PO3PI3HSITH TX €IEMEHTH 3 BIJICTaHI HE MEHIIIE 5 M.
3a moTpedoro - Ha miacTaBmi. [1igidpani BiAMOBIHO 10 TeM
HaBYAIBHOT IPOrpaMu

b) Bapenbedni mozeni

3 mbuHo penbedy Bin 0,1 10 3 cMm. Po3mipn moaei
MIOBUHHI JI03BOJIATH PO3PI3HATH 11 €JIEMEHTH 3 BiICTaHi He
meHnnie 5 M. [1igiOpaHi BiIIOBIIHO 10 TEM HaBYAIbHOL
porpamu

B) Monemi-arumikarii

Moneni-arutikaiiii TOBUHHI OyTH OCHAIICHI KPITUICHHSIMH, 1110
03BOJISIFOTH ICMOHCTPYBATH 1X HA ayJUTOPHIN TOLILII.
[TiziOpani BIAMOBIIHO 10 TEM HABYAJILHOI IPOrpaMu

2. O0najHaHHs JUIs
maGopatopHux podiT

2.1. Mikpornpemnaparu

Habip mikporpemnaparis st BuBYeHHs Oiomoriiy 10-11 (12)
K1acax

TTocriitHi MiKpoIipenapary BMillleHi B CEpeI0BHIIA,
HEpO34YHMHHI B BOJI. MiKpoTpernapaT MOHTYIOThCS Ha

NPEeAMETHUX CKEIbLAX 3 BUKOPUCTAHHAM HAKPUBHUX CKEJICLb,

3 CTHKETKOIO, Ha SIKil TOIal0ThCS Ha3Ba Mpemapary
YKpalHCBHKOIO Ta JIATHHCHKOI0 MOBAaMHU Ta HOro HOMep 3a
nepesikoM. 3pi3n MakCMMallbHO TOHKI, B OJIMH 1P KIIITHH, 3
yciMa TaKCOHOMiIYHUMH 03Hakamu. Habip mikporpernaparis
[PO3MILIY€TECS B KOPOOKAX 3 Ma3aMH JUlsl IPEAMETHHX
ckenerib. Mikpornpemnapary MocCTiifHi 3a TepMiHOM 30epiraHHs,
4iTKi, AKICHI (11030aBiIeHi Opyny, CTOPOHHIX 00’ €KTIB)

2-15%

2.2. [pumagn

banka a7 KynbTHBYBaHHS KOMaxu

€MHICTB 3 TPO30POTO MaTepiay, 3i CrelianbHOI KPUIIIKOIO
111 Bi3yaJIbHOTO 301IbIIEHHS 0i010r14HOro 06’ ekTa. Moske
MaTH MipHy LIKaIy AT NPUOIN3HOTO BUSHAYEHHS PO3MIpY

6io10riyHOrO 00’ €KTa

CrepwuitizaTop mapoBHil (aBTOKJIaB)
J1u1s1 3a0e3medeH s TapoBoi cTepuitizalii 1ab0paTopHOro
nocysuy

Tepmocrar JlabopartopHuii / iHKy6aTop
[l TepMocTaTyBaHHs (MATPUMAHHS CTAOLTBHOT

TemIIepaTypu) pi3HOMaHITHUX P00, PO3UMHIB Ta MaTepialliB y

mabopatopHuX ymMoBax

Crauionapuuii/nadoparopuuii pH-metp
Jlst BUMiproBanust pH y pinuiHax ta po3dnHax

IuTka enexTpuaHa

[TnuTKa sBIsiE o000 enekTpoHarpiBad. OCHOBHI TEXHIYHI
XapaKTepUCTUKU: Hanpyra xusienus 220 B, 50 ',
HOTYKHICTH He MeHIe HiK 0,5 kBT, HarpiBanbHuii e1eMEeHT
Mae OyTH 3aXMIICHO (3aKPUTHH HarpiBaJlbHUN €JICMEHT)

[lerrpudyra taboparopua (3a moTpecoio)
J171s1 0caKEHHS KIIITHH, 0i070r YHIX KOMIIOHEHTIB Ta
MOJIEKYJT

Jluctuisarop (3a notTpedoro)
J11s1 IpOBEICHHS TOCTIIB

XoJOMITEHUK TTOOYTOBHIA (32 OTPeboI0)
[1n1s1 30epiraHHst peUOBHH 1 GioMarepiaiB

TepmomeTp BoHMI
J103BOJIsI€ BUMiproBaTH Temneparypy Boau, 10 100 oC

VIIL. 3arajabHe 001aiHAHHS JJI51 TPAKTHYHUX POOIT

1. Ilpunamn

OnTHYHI TPUITAIN

A) Mikpockor 0ioJoTigHuU# (17151 TIeJaroTiYHOTO MPalliBHUKA)
Maxcumasbhe 3011bieHHs He Mente 400 pasis.
[TizcBITICHHS 32 JJOIIOMOTOI0 BMOHTOBAHOIO OCBIT/IIOBaYa




b) Mikpockor WKiabHUN (17151 3100yBadiB OCBITH)
Maxcumasbae 30ibiieHHs He meniie 400 pasis

2-15%

B) Jlyna mwratuBna
3 MakCUMaJIbHUM 301TBIIEHHSIM HE MEHIIE, HiK y 7 pa3iB

) Jlyna mikinbHa
3 MakcHMalbHUM 301TBIICHHSM HE MEHIIE, HiXK Y 5 pa3iB

15

2. Habopu, npunas

2.1. Habip nabGopartopHuii asist kabiHety Oionorii

KoMmIuiekT HeoOXi1HOro J1abopaToOpHOIo MOCy/Ly Ta Mpuilajyist
UIs IPOBEJICHHS JlTabopaTopHux pooit. OpieHTOBHMI CKIIa:
vamiky [leTpi, mpoOku TyMOBi, MiMETKHU-103aTOPU Pi3HUX
00’€MiB, TpUMaY i IITATUB (3 BAJKKOIO OCHOBOIO 200 TaKoI0,
1110 3a100irae NepeKkuIaHHI0) Uis POOIPOK, 3aTHCKaul, JTHKH,
[IpOOIPKH, CKIISIHI ITAJIMYKH, KOO, JiHiliku Toio. KopoOka
U151 30epirantst Habopy

2-15%

2.2. [lpunanns
[{ptiHpy BUMIPIOBaJIbHI, 3 HOCHKOM

Crakanu ximiuHi (Habip)
MaroTe MipHy miKaiy. PizHoro 06’emy

2-15%

Topiuyky Juist BUPOLLYBAHHS POCIINH
Pi3Hoi MicTKOCTI

Pynerka
J1OBXXHHOIO HE MEHIIIE 2 M, I[iHa MOIUIKK - 1 MM

2-15%

CTyTKH NOPIETSAHOBI 3 TOBKAUMKaMU
J111s1 ogpiOHEHH sl pe4OBUH

2-15%

Pecmiparop
3 GararoriapoBoi Mapii

20-150*

JIoTOK JUISt PO3/IaTKOBOTO MaTepiary
Burorosienuii 3 XiMIUHO CTIKOrO HEKPUXKOTO Marepiairy

2-15%

[lincraBka-TpuHOTa

2-15%

Lltarue mabopaTopHuii OioTOTIUHMI

LllTaTiB BUrOTOBJICHHH 3 MIL[HHUX, 3HOCOCTIHKHX Marepiais,
1110 MAFOTh aHTUKOPO3iiHE MOKPUTTs 200 CTIHKI /10 30BHILIHIX
BILTHBiB. Mae BasKKy OCHOBY abo Taky, 1[0 3arobirae
MePEeKHIaHHIO

2-15%

['py1ua 3 e1acTUUHOIO Marepiary

2-15%

[HauKaTOpHUI Mamip
Bukopucrosyerbes juis Bumiptoanns Ph

100

QinpTpyBaTbHUI NAIIp
[Tartip 3acTOCOBYETBCS JUTsl iILTPYBAHHS PiHH 32
TOTIOMOTOFO JIIHKH JTa00paToOpHOT

[Tets1s HIXPOMOBA 3 METICTPUMAYEM
[l 31ificHeHHs. MiKpOOiOJIOTTYHUX MOCIBIB

CiTKa JaTyHHa pO3MHIIOBAIbHA

[Ipu3HayeHa J1s MonepePKeHHs IIPIMOT0 KOHTAKTY
BIJIKDUTOTO BOTHUIIA CIIUPTIBKH 31 CKIISTHUM MOCYIOM TTiJ] 4ac
HarpiBaHHS B HhOMY PEUOBUH

2-15%

[1{mmi TurenbHi

Cyxe nanmuBo

15

OKyJIsIpy 3aXUCHI

[Tpo3opa siH3a OKyJSIPIB BUTOTOBJICHA 3 YAaPOMIL[HOTO
Marepiainy 3 OITHYHOIO IPO30picTio 1-ro kiacy. He maroTh
0OMEXEHHSI 11[0/10 TPHBAJIOCT] HOCIHHS

2-15%

VOpsKUKE 111 MUTTS OCY/LY
Pi3HNX iaMeTpiB BIAMOBIIHO 10 JiaMeTpiB 1abOpaTropHOro
ocymay




2.3. Ilocyn maGoparopHuit
Cxenblid NpeAMETHI
[IpsmokyTHOT hopmu

150

Ckenbls MOKPUBHI
Ksazparnoi popmu

150

[TpoGipku XimiuHi
3 TC ckia, pi3HUX JlaMeTpiB Ta 00’ €MiB

100

KoniuHi ko161
3 TXC cua, pi3HuX 00’emiB

12

Kpykka nopuesiHoBa 3 HOCHKOM
Jlu1st po0iT i3 3acTocyBaHHAM My(esbHOT redi abo Juist
arpecHBHUX PCUOBHH

CnupriBka

J1I1s1 CIIaJIIOBAHHS CYXOTO I1aIiBa. 3 TBEPLOI0 OCHOBOIO JULL
CraJII0BaHHs NalnBa, 3 3a0e3MeUeHHsIM Ha(IIHOrO 10CTyIy
[TOBITPSI T TMOKEKOOE3MIEUHOIO KPHUIITKOFO TSt TACIHHSI
TOJTyM 1, TIPUCTOCYBAHHSIM JUTSl 3ar00iraHHs IepEeBePTAHHIO
npHUIaLy

2-15%

VIIL. {lonaTkoBe 061agn

AHHY TA peaKTUBHU

1. llu¢pose obnasHaHHS,
TI0JaTKOBE MPHITAUIS

1.1. liudposuii mikpockorm

3 makcumanbHAM 30inbiieHHsIM y He MeHiie 400 pasis. 3
MOXIIHBICTIO (hoTOrpadyBaTy Ta EKCIIOPTYBATH PE3YJIBTATH Ha
[1K fu1st BUKOPUCTAHHS B IHIINX KOMIT IOTEPHUX MPOrpamMax

2-15%

1.2. MarHiTHUH nepeMilryBay 3 MifirpiBom
Jli1s1 epeMillyBaHHS PIIUH y CKISHHUX KOJIOAX 32 JONOMOTOI0
00epTOBOTO AKOpsL. PerynpoBaHa MBHIKICTH 00CPTAHHS SKOPS

1.3. Tpenaxep cepleBo-jIereHeBol peaHimarii
/lae MOXIIUBICTD BiJIIpanbOByBaTH OCHOBHI pUiioMu
CeplLieBO-JIereHeBoi peaHiMalii

2. PecaxtuBu

Habip peakTusiB 1 kabiHeTy Oionorii

[Tepokcu 1 BO/IHIO, KPOXMaJib, PO3YKMH HOy MEMYHUIN, HATPIN
XJIOPH/T, MU0 3ac00H, T0OpHBa /Ui KIMHATHUX POCIIHH,
TO110

8. 3acoOu naBuanHs 1 oGnajHaHHs Uit KabGiHery reorpadii MOBUHHI BIANOBIAaTH BUMOTaM,

HaBEJICHUM Yy TaOumuii 4:

Tabruys 4

Hasga 3aco0y/
o0maHaHHS

Bumoru Ta ckiaiosi

KinbkicTh

1. [lnppoBe BUMipIoBajibHe 001aHAHHS

1. Hudpose
BUMIpIOBAJIbHE
00J1aIHaHHS

Mereocranuis uudposa

Mereocranuis 3a0e3nedye HerepepBHe BUMIPIOBAHHS
HapaMeTpiB cTaHy aTMocdepH (HalpuKIIaj, TeMIeparypa,
THICK, BOJIOTIiCTB, TOII0) 3 MOJAJIBLIMM OIPAL[FOBAHHSIM 33
TOTIOMOTOIO TIPOrpaMHOTro 3abesredents. [Iporpamae
3a0esneuenns 1K BinoOpaxae, 30epirae Ta aHaiizye
oTprMaHi

Bij MeTeocTaHIil gaHi

I1. lemoncTpaiiiine 06,1

ATHAHHSA

1. O6’exTH HaTypabHI

1.1. Konexuit

Kosexkitii MicTSTh 3pa3ku 00’ €KTIB 13 CYITPOBITHIM OITHCOM
(nepemixom). ITigiOpaHi BiAMOBIIHO 10 TEM HaBYAIbHOL
[porpaMu

1.2. Tepbapii

['epOapHi 3pa3ku BUCYIIIEHI, TIPUKPITUICH] 10 repOapHUX
muCTiB Ta moMmimeHi B kopoOku. Koxken repbapHuii muct
CYTPOBOUKYETHCS 1HPOPMAILIIE0 PO POAUHHY Ta BUIOBY
Ha3Bu. [1ini0OpaHi BIANOBIIHO 10 TEM HaBYaJILHOI IPOrpaMu




1.3. Mogeni

A) [moGycu

Ha nigcrasiii, MOBa - yKpalHChKa.

[o0yc piznunnii

[iametp He Mene 250 mm a6o Macmrab He mente 1:30 000
000

15

[1100yc nomiTHuHUi
[liametp He menme 250 MM abo macturad e mente 1:30 000
000

15

b) ImoOycu-mopneni

[lapanesni Ta Mepuianu 3emii

MoJienb ISMOHCTpYE ysIBHI JIIHIT 3eMHOT MOBEPXHI - Tapasiesni
Ta Mmepuaianu. iametp mozeni He Mente 300 mm abo
macurab He Menie 1:30 000 000

bynosa 3emii

V dopwmi r1odyca 3 BUAAICHHM CETMEHTOM 36MHOI OBEPXHI,
10 ICMOHCTPY€ BHYTPILIHIO CTPYKTYpPY OymoBH 3eMiTi.
[liamerp moneni ne meniie 300 MM

abo macrab ne mente 1:30 000 000

bBynosa Conist

Moenb TIEMOHCTPYE 30BHINIHIO Ta BHYTPIIIHIO CTPYKTYPY
Oynosu CoHLsL, IPOSIBU COHSAYHOI aKTUBHOCTL. Y (opmi
roOyca. liamerp moneni

He MeHIe 300 MM

B) Mopneni

[1igiOpani BIAIOBITHO /10 TEM HABYAILHOI IPOTPAMHU.
3abapriieHi

B IPUPOJIHI KOITBOPH

I11. 3arajabHa reorpadis

1. JlemoHcTpauiitne
o0OTaTHaHHS

[Ipunany Ta IpUCTOCYBAaHHs BUMIPIOBAJIbHI
Jlomomip (Onagomip)
[l 300py 1 BUMIpIOBAaHHS KiJIBKOCTI OIaiB

AHEMOMETp YalIKOBHUHI

BumiproBaibHUI IpUiIaj], Ha BEPTUKAIbHII OCI SKOTO
XPECTONOAIOHO 3aKPINJIEeH] YAIIKK-TTIBKYII, 5IKi 00epTatoThest
I1i1 Ji€10 BITPY

CuiromipHa pefika
15151 BUSHAYCHHSI BUCOTH CHIXKHOTO ITOKPHBY

TepMoMeTp KIMHATHHIA

[IporpanyitoBanmii 3a nrkamnoro Llenbcis, mina moninku 1 °C,
HpHU3HAYEHUI [UIsl BAMIPIOBAHHS TEMIIEpaTypH B
MTPUMIIIEHHSX

TepMoMeTp IeMOHCTpAIiHHIIA

Mae niBi mkanu - Lenbcis i @apenreiita, 11iHa MOUIKA ITKATN
1 °C; 2 °F. Po3mipu Mo/ierTi MOBUHHI JO3BOJISATH PO3PI3HATH ii
€JIEMEHTH 3 BiJICTaHl HEe MEHILE 5 M

TepmomeTp 3 (ikcalliero MiHIMaIBHOTO Ta MAKCUMaJIbHOTO
3HaYCHb

[puna ckitamaeTbest 3 IBOX TEPMOMETPIB, OJIMH i3 SIKUX
[pU3HaYeHU Ui (ikcarii MiHIMAJIbHOTO 3HAYEHHS
TeMIIepaTypH, HIIHH - MAKCUMAJIBHOTO 3HAYEHHS

bapomerp-anepoin
[Tpunan fm1s OpPiEHTOBHUX CIIOCTEPENEHD 32 3MiHAMU
armocdepHoro tucky. /liamerp ne menme 100 Mm

[lcuxpometp

11151 BU3HAYCHHSI BiJTHOCHOT BOJIOI'OCTI MOBITPSI 32 PI3HULICIO
MOKa3HUKIB 3BHYafHOTO 1 BOJIOTOTO TepMoMeTpiB. [puian
CKJIQIA€ThCS 3 IBOX TEPMOMETPIB, OUH 3 SKHX IPALIOE Y
3BUYAIIHOMY PeXKNMI, a IHIINIA, 3aTOPHYTUIl Y 3BOJIOKEHY
TKaHHHY,- BOJIOTHI TEPMOMETP

T'HOMOH
[Ipuian y Burisi Koia 3i MIKaJIOk0, 10 MICTUTh CTPHIKCHB Ta
FOJIMHHI TTOJIIJIKK




Temypiit

Pyxoma Mozieltb, IO IEMOHCTPYE pyX 3emiti HaBkono CoHIs
Ta pyx Micss HaBkosno 3emiti, Mae 1iM0 po3miieHHs 3emi
3a MICSILIIMU POKY 3 HAaIlMCaMyu yKpaiHCHKOIO MOBOIO

MeTteopoioriuna Oy/ka

BUKOPHCTOBY€ETHCS JUIsl BCTAHOBIEHHS HpriafiB. CTiHKH
Oy/iku penriTyacti i BUTBHOTO MPOHUKHEHHS OBITPS Ta
3aXUCTY BiJl MPSIMUX COHSYHUX TIPOMEHIB

2. O6nagHaHH JUIs
[IPOBEICHHS IPAKTHYHUX
pobiT

[Ipunaau BUMiproBasbHi
Jlanexomip Juist BUMipy Biicraneit

JlazepHnif, U1 TOYHOTO BUMIPIOBAHHS PO3MIpIB IPUMIIIEHHS.

PexoMen10BaHMIT Ki1ac Ge3neK Jlazepa He ripie 2

CeKkyHIOMIp eJIeKTPOHHUI
BooHenpoHuKHA KOHCTPYKLS

2-15%

Kommac
I11kana 3 mo3HaueHHsIM CTOPIH cBiTy. Jliamerp Kommaca He
Menmie 30 Mm

2-15%

Pynetka
JloBXKMHA He MEHIIIE 3 M, LiHA MOAUIKA 1| MM

2-15%

PyneTxa
Jlopxuna He MeHine 10 M, miHa momiaku 1 Mmm

L Hyp MipHHii
Jloxuna e menie 20 M, giaMeTp He MeHIe 3 MM

Kypsimerp
TTpustaz 1y1st BUMIPIOBAHHS BiJICTaHI HA IJIaHAX 1 KapTax

3. JlpykoBaHi HaBYaJIbHI
HAOYHI MOCIOHUKN

3.1. Atnacu, kapTH, MJIaKaTu
Atnacu
3arasibHa reorpadis (cucremMaTH3oBaHe 310paHHs KapT)

3.2. Kaptu cTinHi

A) Kapru ¢iznuni

®i3uuna kapra cBity (Macmrad He menmie 1:22 000 000).
di3uyna kapTa miBky/b (Macurtad He mexmie 1:24 000 000).
diznuna kapra Yipainu (Macitab ne menme 1:500 000)

b) KapTu remarnuni

[ToniTruna kapra cBity, macitad He menme 1:22 000 000).
Kapra okeaHiB (kapTa OKeaHiB IIpO OCHOBHI (hopmHu pesbedy
MOPCBKOTO IHA).

bynoBa 3eMHOT KOpY Ta KOPUCHI KOMTAIMHK (MacIuTad He
mennre 1:22 000 000).

I'eorpadiuni nosicu Ta npupo/Hi 30HU CBiTY (MacwTab He
mentre 1:22 000 000).

Kiimarnyna kapra cBity (Maciirab ne mentue 1:22 000 000).
Krrimatrasi mosicn Ta 061acTi cBitTy (Macmtab He MeHie 1:22
000 000).

I'eorpacdiuni BinkputTs (Macmrab ne mente 1:30 000 000).
TBapunHuii cBir (Macirad e Menie 1:35 000 000).

Csir. IpyuTu (MacmTab ve menmre 1:22 000 000)

3.3. HaBuauipHi 11akatu

300pakeHHs 3eMHOT MOBEPXHI Ha KapTi.
B napax 3emui.

Pyx 3emi1i y KOCMIYHOMY TIPOCTOPI.
Atmocdepa 3emiti.

Bonu cyxonomy.

CBiTOBHIT OKeaH

IV. Marepuku Ta 0KeaHu

1. JlpyxoBaHi 3acobu
HABYAHHS

1.1. Atnacu
Tcorpagis. Marepuku i okeanu

15




1.2. Kaptu crinHi

A) Kaptu MaTepuKiB Ta 4aCTHH CBITY

Adpuka. Diznuna kapra (Macitad zHe menie 1:8 000 000).
Adpuxka. [Tonitnuna kapra (Macirad e menie 1:8 000 000).
Adpuka. Exonomiuna kapra (MacmTad He Menmre 1:8 000
000).

[TiBnenna Amepuka. disudna kapra (Maciitad He MeHie 1:8
000 000).

[Tisnenna Amepuka. [Tonitnyna kapra (MaciuTad He MeHIIe
1:8 000 000).

[liBnenna Amepuka. ExoHomiuHa kapra (Macmrad He MEHIIe
1:8 000 000).

[liBniuna Amepuka. ®izuuna xapra (Macirab He MeHIe 1:8
000 000).

[liBHiuHa Amepuka. [TomitHuHa kapTa (MaciTab He MEHIIe
1:8 000 000).

[TiBHiuna AMepuka. EkonomiuHa kapra (MaciTab He MeHIIe
1:8 000 000).

€Bpazis. Oiznuna kapra (Macurab ue mexnme 1:10 000 000).
€Bpasis. [lonituuna kapra (Macmirab se menie 1:10 000
000).

€Bpasis. Exonomiuna kapra (Macmtad He MeHute 1:10 000
000).

Asctpainis Ta Okeanis. [Tomitinana kapra (Macmirab He MeHIITe
1:10 000 000).

Ascrpaiis ta Okeanis. @iznuHa kapra (Macitab He MeHIe
1:10 000 000).

Agscrtpaiis, Hosa 3enannis. EkoHomiuHa kapTa (MaciTad He
mentre 1:6 000 000).

Cait. Exonoriuni npo6iaemu (Maciutad He Menme 1:22 000
000).

Cait. [omuaHi nosicu (macitad #e menie 1:30 000 000)

1.3. HaBuanbHi rakatu
KapTu MaTepukiB Ta okeaHiB, iX ki1acudikauis 3a Macmradbom,
[IPOCTOPOBHM OXOIUICHHSM, 3MICTOM 1 IIPU3HAYCHHSIM

V. Ykpaina y cBiTi: npupoza, Hace/ileHHs

1. IpyxoBaHi 3acobu 1.1. Atnacu 15
HABUAHHS YkpaiHa y CBITi: NpHPO/a, HACEIEHHS
1.2. Kaprtu cTinni 1
A) Kaptu Ykpainu
[losiTuko-aaMiHiCTpaTHBHA KapTa YKpainu (Macirab He
mentre 1:750 000).
Ykpaina. Hacenenns (Macmrad ne menme 1:1 000 000).
Ykpaina. Exonoriuna cutyauis (Macmrad He menme 1:1 000
000).
Ykpaina. Kimimar (Macmra6 He merme 1:1 000 000).
Vkpaina. [pyrtn (Macurra6 ue menme 1:1 000 000).
Vkpaina. [IpuposHo-3amnoBigHuii o (MacTad He MEHIIe
1:1 000 000).
Texroniuna Oynosa Ykpaiuu.
KoMmIuiekT HaBYanbHUX TonorpadiuHux Kaprt (Macurad He
menmre 1:50 000-1:100 000).
HarttionanbHuit ckiiaa HaceneHHs Ykpaiau (Maciurad He
menie 1:1 000 000)
VI. Ykpaina i cBiToBe rocnogapcrso
1. JlpykoBaHi 3acoou 1.1. Atnacu 1

HAaBYaHHA

YkpaiHa i CBITOBE TOCIIONApCTBO




1.2. Kaptu crinHi

A) Kaptu Ykpainu

Ykpaina. ExoHomiuHa kapra (Macitab He MeHmie 1:1 000
000);

Ykpaina. TpancrnoptHa cucrema (Macmrad e Menme 1:1 000
000);

Vkpaina. BunoOyBaHHS manuBa, pyaHoI i HepyIHOI CHPOBUHHU
(macmTab ve menmie 1:1 000 000);

Yipaina. BupoOHuITBO enekTpoeneprii (MaciuTad He MeH1e
1:1 000 000);

Vipaina. MeraaypriiiHa IpoMHUCIOBIiCTb (MacTad He MEHIIIe
1:1 000 000);

Ykpaina. MamuHoOyaiBHA IPOMHUCIOBICTb (MacIiTad He
menmre 1:1 000 000);

YkpaiHa. J[epeBooOpoOHa, 11eH0I03HO-TIarepoBa
npomucioBicTs (Macitab ve mexme 1:1 000 000);

Ykpaina. XiMiqHa MpoMuciioBicTh (MacmTad He MeHIe 1:1
000 000);

Vipaina. CiabChbKe TOCIOfapcTBO 1 Xap4oBa IPOMHCIIOBICTh
(macmTab He menmie 1:1 000 000)

b) Kapru cBity

Cait. Tpancnopraa cuctema (Maciurad e menue 1:22 000
000);

Csir. [TanuBHa MpoMHUCIOBICTh (MacmTab He MeHmIe 1:22 000
000);

Cait. Enextpoeneprerrka (Maciirad He Mente 1:22 000
000);

Cait. Yopna meranypris (Macwtab ne menue 1:22 000 000);
Cait. Konboposa Metanyprist (Maciuirab He MeHue 1:22 000
000);

CaitT. MammHOOy/IiBHA TPOMHUCIIOBICTH (MaciiTab He MEHIIIe
1:22 000 000);

CaiT. XimMiuHa MPOMHCIOBICTB (MacmTad He Menie 1:22 000
000);

3epHOBe rocnonapcTBo cBity (Maciitad He meHe 1:22 000
000);

Texuiuni KynbTypH cBiTy (Maciutad ve menue 1:22 000 000);
TekcTHIbHA TPOMHUCIIOBICTB CBITY (MaciiTab He MeHIe 1:22
000 000);

Cait. I'ycrora nacenenns (macwra6 ne menue 1:22 000 000);
Hapozu cBity (Macmta6 He meHme 1:22 000 000)

'VII. Kpaino3naBcTBo

1. /pykoBaHi 3acobu
HABYAHHS

1.1. Atnacu
Perionu it kpainu

1.2. Kapru crinni

€spoma. [Tormitiyna kapra (Macmrad He MeHmre 1:4 000 000)
€sporna. Hacenenns (Macrab ne menme 1:4 000 000)
€Bpomna. ExoHomiuHa kapTa (Macmtad He MeHie 1:4 000 000)
€Bpona. TpancnoprHa cucteMa (Maciutad e menie 1:4 000
000)

ExoHOMIYHI KapTH Jiep:kaB €BPOIH BiIIIOBITHO 10
HaBYAJILHOT POrpamMu

Asist. [Tomitnana kapra (Macmtab ve mentre 1:8 000 000)
Asis. Hacenennst (maciuitad se menie 1:8 000 000)

Aszis. ExoHoMiuHa kapra (Maciitab He mente 1:8 000 000)
ExoHoMiuHI KapTH AepxaB A3il BIIIIOBIIHO 10 HaBYaJIbHOT
[porpamu

Exonomiuni kaptu sepskas [liBHiuHOT Ta [liBgeHHOI AMEepHUKH
BIJIMOBI/THO 710 HABYAIILHOT IPOrpamMu

ExoHoMiuHI KapTh epxkaB AQpHUKH BiINOBIIHO 10
HaBYaJILHOT IIporpamu

leononitTuuna kapra cBity (Macirad He menue 1:22 000 000)

VII. I'eorpagiunuii npocrip

1. IpyxoBaHi 3acobu
HaBYaHHS

1.1. Atnacu
['eorpadiunmii mpocrip




1.2. Kaptu crinHi

Tornorpadiuna kapra (Macurrab ue menme 1:25 000)
CunonrtuyHa kapra €Bponu (Macurtad He Menuie 1:4 000
000) / Vxpainu

CaiT. MiHepanbHO-CUPOBUHHI pecypcH (MaciuTab He MEHIIe
1:22 000 000)

Pecypcu CBiToBOTO OKeany (Macmtab He Menie 1:22 000
000)

Cait. Boxni pecypen (macuirad ne mentue 1:22 000 000)
Cait. [lemorpadiuni nmporecH (IPUPOIHUIA TPUPICT)
(macwrab ve menue 1:22 000 000)

Csir. Mirpanii Hacenenus (MacmTad He MeHmIe 1:22 000 000)
Cait. Yp6anizauis (Maciurab ne menue 1:22 000 000)

Cait. Typusm (macurad ne meniue 1:22 000 000)

CBiT. [HJ1eKe JIro/IChKOro po3BUTKY (MaciiTad He MeHie 1:22
000 000)

CaiT. ArpapHni perionu (macmra6 He Mene 1:22 000 000)
Cait. BUpOOHHITBO Ta eKCIOPT HPOYKLIT 100yBHOL
npomucioBocti (Maciitad e menie 1:22 000 000)

Cait. Punok iBecTuitiii i pinancis (Macurad e menmie 1:22
000 000)

CaiTt. [Hdopmariitae cycminbcTBo (MacmTad He MeHIe 1:22
000 000)

Csit. MixxHapoHi opraizamii (MacmTad He MeHmre 1:22 000
000)

Cait. I'moGanbui npobaemu (Maciitabd e menie 1:22 000
000)

9. 3acobu HaBuaHHA 1 OONMagHAHHS 119 KaOiHETy MaTeMaTWKM ITOBHHHI BIIIIOBIJaTH BHMOTaM,

HaBeJICHUM Y Talnuii 5:

Tabnuys 5

Hasga 3aco0y/
o0aTHaHHS

Bumoru ta ckiaaosi

KinpkicTh

1. lemoHcTpauiiine 00;1a1HAHHS

1. Ilpunanu 3araabHOTO
[IpU3HAYCHHS

1.1. Komrutextn, Mmozei, Habopu

A) Moneii

TpuroHoMeTpU4HUIA Kpyr

Po3mipu Mozierni MOBHHHI JO3BOISTH PO3PI3HATH 1i €IEMEHTH 3
BiZcTaHi He MeHIne 5 M. OcHaleHa KpireHHIM

Uuciosa npsma
[Ipsima 3 HeormppoBaHoto 1iKanorw. OcHaleHa KPIUICHHSIM

b) Komruiexktu

Oci KoopHAT

J10 KOMILICKTY BXOIATH TpU KoopauHatHi Bici (X, Y, Z) 3
HeoLM(POBAHUMH IITKATAMH, HECKPITUIEHI MiXk 00010, 3
KPITJICHHSIMHA

Jlinilikn
OrmdpoBani, pi3HOT TOBXKMHM, [iHA MOAIIKK | CM; OCHAIICHI
TpUMauaMu

1.2. Habopu

HaOip iHcTpyMeHTy st kiiacy

OpieHTOBHMIT CKiTan Habopy:

TPaHCTIOPTHP KIACHUH 3 TPUMaueM, IliHa MOMIIKH 1°;
TpUKyTHUK KiacHU# (kytr 30° Ta 60°) 3 TpuMaueMm;
TpUKYTHUK KiacHU# (Kytr 45° Ta 45°) 3 Tpumadem;
LIIPKY.1b KIIACHUI;

METp JIEMOHCTPAIIHIH (JTiHIMKaA TOBXHHOIO | M; ITiHa
ok 1 cMm)

['eomeTpuuHi Tija 3 pO3rOPTKOIO

3 [1PO30pPOro HEKPUXKOro Marepiaity. Beepenuti koxHOT
(birypu po3miLLy€eThCs IUIONIMHHA TEOMETPHYHA PO3TOPTKa
naHoi (DirypH, BUTOTOBJIEHA 3 KOJILOPOBOIO HEKPUXKOTO
marepiany. Po3amipu Moziesi MOBUHHI JI03BOJISITH PO3PI3HATH 1T
€JIEMEHTH 3 BiJICTaHi HE MEHIIIE 5 M

UacTuHu 1inoro Ha Kpy3i

Crkragaerbest 3 Habopy CEKTOPIB Kpyra, MapKOBaHHUX IO HOro
YACTKAX:

1/2-2,1/3-3,1/4-4,1/5-5, 1/6 - 6. Yci vacTuru Habopy
OCHAILICH] KPIMICHHAMU




OIMHUL TUTOMIT
J11s1 ToBeIeHH s TeopeM TIpo TwioLi Giryp

OpuHuLi 00’ emy

[ IeMOHCTpATlii OHSTh «OAWHHUII 00’ €My», «00’ €M
[IPSMOKYTHOTO apasiesieninesna». Mozeins sBisie coboro Ky0 3
HEKPUXKOTo Marepiaiy 31 croponoto He meiie 10 cm, Ha

rpaHi sikoro HaHeceHo citTky 1 X 1 cM. Oxna yactuna 1 X 10
(abo Gisbliie) CM MOXKE BiIOKPEMITFOBATHCS IS JIEMOHCTpAILT,
a Bijl 1€l YaCTUHU MOXe BiokpemitoBaTucs kyo 1 X 1 cm

Habip crepeomerpuunuii

BuroTopieHHil 3 HEKPUXKOTO Marepialty, J103BOJISIE
CaMOCTIIHO 310paT CTepeoMeTpuYHI Tijia, 30Kpema 3
[EePETHHAMMY 1 3 IEPECIYHUMHE TUTON[HAMHA

HaOip reomerpuyHnx mMojesnei

Habip MicTUTb reOMETPHYHI Tijla, 1110 BUTOTOBIEHI 3
IIPO30POro HEKPUXKOro Marepiaity. Bucora koxxHoi Mozeni He
MEHIE 5 CM

2. Ipunaan ta
[IPHCTOCYBAHHS JUIS
[PAKTHYHUX POOIT

2.1. Tlpunaau Ta NPUCTOCYBAHHSI BUMIPIOBAJIbHI
A) HaOip ju1st BUTOTOBJICHHSI MOJICIICH 3 MaTeMaTHKH
OpieHTOBHUIT cKiTa HAabOPYy:

THCTH 3 PO3TOPTKAMH F€OMETPUIHHUX TiM;
JIiHilKa 3 KOHTYpaMu reOMeTpUYHUX (iryp;
[UTiBKa, pO3KpeciieHa Ha kBajpatu | X 1 cMm;
KyOMKH 31 CTPUOKHIMH 1T CKJIadaHHs Ky0a;
TPUKYTHUK;

HOXMIII [T BUPi3aHHS;

KJICH;

KOpoOKa /sl 30epiraHHs TOIIO

15

b) Habip reomeTpnyaHuX Ti

Posmipu Tin He MeHIe Hik 40 MM. MiHiMambHUN CKITa
Ha0OPY: MPSMOKYTHHI Mapaesemnines, KoHyc, Kyis, Kyo,
LATTHD

15

B) Habip mozereit juis poOiT i3 crepeomerpil
ApKYIIIi 3 pO3ropTKaMH, siKi 30MparoThCst B MPOCTOPOBI (irypu

I') Pynerka
J10BXXHHA HE MEHIIE Hi’K 3 M, IiHA MOILIKH - 1 MM

15

2.2.3aco0u juis oprasizauil JMJaKTHYHUX 1rop
A) Tanrpam

2-15%

b) Cromaxion/ocToMaxion

2-15%

10. 3acobu HaB4yaHHs 1 OOmagHaHHS /I KaOiHeTy (i3MKM TIOBUHHI BiJNOBIATH BUMOTaM,

HaBe/ICHUM Y Tabauui 6:

Tabnuys 6

Hasga 3aco0y/
o0agHaHHsA

Bumoru Ta ckinamosi

Kineskicth

I. lluppose BUMipIoBasibHE 00/ 1aiHAHHS

1. udpose
BHMipIOBaIbHE
001 THAHHS

Lndposuii BUMIpIoOBaabHHUIA KOMIT IOTEPHUIA KOMILIEKC IS
KabiHeTy (hi3uKu

LidpoBuit BUMIPIOBAIBHIN KOMIT IOTEPHHUI KOMITIIEKC Ma€e
MOXITHBICTh 0€3/1pOoTOBOI Ta/abo IpoToBoi mepenadi AaHux (y
Tomy uncii USB) no 1K ta/abo 10 xmMapHOro cepsicy, Mae
MOXKJIMBICTh BUBOJY JaHUX Ha €KpaH MPHUCTPOLo Ta/abo Ha
expan [IK. Mosxe 3a0e3neuyBaTti aBTOHOMHHUI PEeKUM pOOOTH.
KoMInIeKke cynpoBOKYEThCS IHCTPYKII€IO 3 eKCILTyaTalil,
METOIMYHUMH MaTepialaMy Ta IPOrpaMHUM 3a0€3MeUCHHSM.
KinbkicHuit Ta sikicHui ckJia HuppOBOrO BUMIPHOBAIbHOTO
KOMIT'FOTEPHOTO KOMIIIEKCY, B T. 4. HA0Ip JaTumKiB, 1S
KaOiHeTy (Di3MKM BU3HAYAETHCS 11€/JarOTYHUM IPAI[iBHUKOM.
Habip ApoTiB y KiJBKOCTI, JOCTATHIN JUTS MiIKITIOYCHHS
NaTYHKiB (32 MOTPe0OI0)




MeToauuHi Marepianu:

METOJIMYHI MaTepiaju 3 MPOBEJICHHs EKCIIEPUMEHTIB Ta
11a00paTOpPHUX POOIT Ha HABYAIBHUX 3aHATTAX, & TAKOK
MPOEKTHOT JIsUTLHOCTI 37100yBa4iB OCBITH 3 BUKOPUCTAHHIM
nH(pPOBOTO 00T THAHHS.

XapakTeprcTUKY OIPOrpaMHOro 3a0e3reueHHs HuppoBOro
BUMiPIOBAJIBHOTO KOMIT IOTEPHOTO KOMILIEKCY:

MOXITHBICTh 300py JaHUX OJHOYACHO 3 JCKUIBKOX IaTUHKIB;
KiJIbKa PeKUMIB BitoOpaskeHHst jaHux: rpadiku, Tadiui,
TOI10;

eKCIOPT JaHUX B PEAAKTOP TaOJIUIb Ta iHIII TPOrpaMu;
HasBHICTB Bepciif mporpamHuoro 3abesnedenus OC, CyMiCHUX
3 11K,

3 siIKMM Oyjie BUKOPHCTOBYBATHCh;

nporpamHe 3a0e3redeHHs IOBUHHE MaTH iHTepdeic
YKPaTHCHKOIO MOBOIO

Jlaruuk Hanpyru

JlaTank cTpymy

JlaTuuk TemnepaTtypu

[laTauk Temrepatypu (TepMorapa)

JlaTauK TUCKY

MikpodoHHUH TaTUUK

JlaTarK OCBITIIEHOCTI

JlaT4uK MarHiTHOTO OIS

Jlatunk pyxy (Bigcrani)

doToBopoTa
JlaTauk BUMIpIOE Yac, HEOOX1THUI 00’ €KTY /IS IPOXOKCHHS
M1 aPKOIO JlaT4unKa

JlaTuuk cunu

JlaTunk piBHS 3ByKOBOTO TUCKY

JlaTuuK NpUCKOpeHHs

JlaT9rK BOJIOTOCTL

JlaT9uK yITpadioneToBOTO BUIIPOMIHIOBAHHS

Z[aT‘II/IK TeMIEpaTypu HaBKOJIUIITHBOTO CEPEAOBHUIIA

/JlaTunk KyTa HoBOpOTY

JlaTauk 3apsamy

11. [Ipuaaau 3arajJbHOro NPU3HAYEHHS

1. ITpunagu
JIeMOHCTpaMiiH1

[Tpuaan geMoHCTpaLliiiHI eITeKTPUYHI
Tepesu eneKTpoHHI
UYyrmusicts He ripuie 0,1 ¢

[InnTKa enexTpuuHa

[TnuTka siBisie coboto enekrpoHarpisad. OCHOBHI TEXHIYHI
XapaKTepUCTUKH: Harpyra xkusieHHs 220 B, 50 I'n,
HOTYKHICTE He MeHIe Hik 0,5 kBT, HarpiBaibHUii eleMeHT
Mae OyTH 3aXUIIEHO (3aKPUTHH HarpiBajJbHUN €1eMEHT)

bBJ10K sKUBIICHHS IeMOHCTpAaLliiiHuii (TocTiiiHa cTabiizoBaHa
HampyTa)

OCHOBHI TeXHIYHI XapaKTePUCTHUKU: MIOCTiHA cTad1/1i30BaHa
Ta 3MiHHA BHXIiJJHA HATNpyTa, PeTyN0BaHHS HAlpyTH Ta/abo
CHIIU CTPYMY JUIsl IPOBEACHHS TOCIIIB, HAABHICTh
KOHTPOJILHUX TIPUJIA/IiB HATIPYTH Ta CHUIIH CTPYMY.
MaxkcnmanpHa Halpyra Ta Cuiia CTpyMy TIOBHHHI OyTH
NOCTaTHI JUIsl IPOBEJICHHS BCIX MPAKTUYHHUX Ta JJA0OPATOPHUX
TOCITI/TIB BiJITIOBITHO /10 HABYATIBHOI IPOTpaMU




['eHeparop 3ByKoBUil
[eHepy€ eIeKTPHUYHI CHTHAIN CHHYCOIAABHOL, TIPSIMOKYTHOI
Ta TPUKYTHOT hopmu

MikpodoH s 1eMoHCTpariii

['eHeparop (JuKepesio) BUCOKOT HAPYTu

EstekTpoHHMIT TIEpeTBOPIOBAY 3MIHHOT HATIPYTH ¥ BUCOKY
[0CTiitHy Harpyry. B Tomy 4ucii Moxe MiCTUTH BMOHTOBAaHE
TDKEPENo JKUBICHHS

JleMoHCTpaLiitHIi MyJIBTUMETP 3 TaJIbBAHOMETPOM 200
NIEMOHCTpALifHUH MyIBTUMETp Ta AEMOHCTPALIHHMI
raabBaHOMETP

Mae tab510 3 dpamu, po3Mip sIKUX J103BOJISIE PO3PI3HATH
[IOKA3HWKHU 3 BiJICTaHi HE MEHIIIE HIXK 5 M

3apsAHUN IPUCTPIl U1 aKyMyTITOpiB THITY AA
J1J1s1 aBTOMaTHYHOTO 3apsiKaHHA OJHOYACHO HE MEHIe 2
AKyMYJISITOPIB TUIY AA

Axymynstopu Ty AA

E€wmuicth He Menmie 2000 MA/Tof, eneKTpopyIIiiiHa cua B
3apsIUkeHOMY cTaHi He MeHIe 1,3 B. 3 MoxiuBicTIO
[OBTOPHOTO 3apsi/pKaHHsI

Lludposuii MyIsTHUMETP

J17151 BUMIpIOBaHHS TIOCTIHHOT 1 3MIHHOT HAMIPYTH, TOCTIHHOTO 1
3MIHHOTO CTPYMY, OIIOPY, EMHOCTI, Y4aCTOTH TOLIO. 3
BIINOBIIHUM NpOrpamMHuM 3abe3nedentsm. Moxe OyTu 3
npoToBuM a60 6e3pOTOBUM iHTEpdeHcoM /Ui TeMOHCTpail
[IOKa3HHUKIB Ha MYyJIBTUMEIIHOMY 00JIaAHaHH1

Bomonarpisau
3 00’€MOM BOJIH, 1110 HATPIBAETHCS, HE MeHIIe | 1

Tepesu eneKTpoHHI H00YTOBI
TounicTsb He ripiue 1 r, giaronans m1aTGOPMH 3BaXKyBaHHS HE
mene 100 Mm

2. Ipunanu MexaHigHi

[Ipunaan MexaHiuHI TeMOHCTpalliiHi
Metp aeMOHCTpauiiHuit
Jlopxuna | M, miHa noaiaku - 1 cm

Tepesu MexaHi4uHi
MaxcumanbHe 3HaueHHs He MeHmre 100 . 3 BaKkaMu 10
TepesiB

Ll tatuB hisnuHUI yHIBEpCATbHUN

Burorosienuii 3 MillHUX, 3HOCOCTIHKUX MaTepiaiiB, 110
MaloTh aHTUKOpo3iiine nokpurts. lltarus mae OyTn y
MOJLyJIbHOMY BUKOHAHHI 3 SIIMKOM 1715 30epiranus. Jlo
CKJIQly IITATHBY OPIEHTOBHO BXOJSITH: CTPHIKEHb, 3aTHCKAYI,
marka, Kijbiie To1o. Mae BaXKy OCHOBY a0o0 Taky, 110
3aro0irae nepeKkuIaHHIO

Baskok HaGipHuit
3 AMCKIB Pi3HOT Baru; 3arajibHoOI0 Baroto He menie 100 r

Cronuk miaiiiManbHuil
Po3mip mmaropmu He MeHIe 15 X 15 cm, anst 3abe3neueHHs

[PIBHOMIPHOTO MiIHATTS 00JIaJHAHHS HA BUCOTY HE MeHIIe 15
cM

BakyymHa Tapiika
OcHalleHa [PKePEIOM 3BYKY, 3 IPUCTOCYBAHHSM LS
[IePEKPUBAHHSI JIOCTYITY HOBITPS

['yuHOMOBEIb IEMOHCTpALIHHII
1L upokocMyTroBHii TYYHOMOBELH 200 aKyCTHYHA CHCTEMA 13
BOY/I0OBaHHM ITiJICHIIFOBaYEM

Hacoc BakyymHuii

Enexrpuunuii abo Mexaniunuil. 3a0e3neuye 3anIIKOBUH
THCK. Y KOMIUIEKTI MatoTh OyTH IPHCTOCYBaHHS OZHOIO
CTaHIApTy, B T. 4. HIIAHT BUXJIOMHHUI




3. Habip naboparopHoro
ocyy, IpUIaiB Ta
BUTPATHUX MaTepiaiB

Habip mabopaTopHOTo NOCyLy, IPUIAIiB Ta BUTPATHIX
marepiaiin

OpieHTOBHUIT CKiIaj Habopy:

KOJIOW KOHIYHI, INIOCKOJIOHHI Ta KPYIIOJOHHI Pi3HUX 00’ €MiB;
CKJISTHKM Pi3HMX 00°€MiB 3 KpHIIKaMHU JUIs 30epiraHHs
[pE4OBHUH;

CcTakaH XIMIYHUIL;

CTAaKaHYMK CKIISTHUIL;

npoOipKu;

IITATUB JUIS [IPOOIPOK, 3 BAXKKOI OCHOBOIO 200 TaKOI0, 1110
3an006irae NepeKnIaHHIo;

wammka [letpi;

Jallla BUIIAPIOBAIbHA;

THIII 3 KPUIIKAMH;

JI07KKa 715 CIaJIIOBaHHS PEYOBHH;

TpUMady JUIs IPOOIPOK;

3aTHCKaul NPY>KUHHI Ta TBUHTOBI;

[AJIMYKK CKIISTHI;

TpyOKa 3’€qHyBaJIbHA;

J1iliKa KOHIYHa;

nanip QuIbTPyBaIbLHUIA;

[TiTTeTKH-/103aTOPH;

CyXe IaJIMBO;

CiTKa JIaTyHHA PO3IIITIOBAJIBHA;

OP>KHKHU PI3HOTO AiaMeTpy UL MUTTA OCYLY;
CTyIKa 3 TOBKAYHKOM;

TepMOMETp PiIIUHHUIA;

JTiHIlKa MipHa JIOBXKHUHOIO He MeHIe 30 cM;
[ITAHTCHIUPKYITb;

MITHUH JpiT;

[PUITIi;

1oTOK J1Tst 30epiraHHs Habopy.

Moke MICTUTH JI0JaTKOBE 00JIa IHAHHSL.

4. HaOip incTpymenry

HaOip pyuHuX iHCTpyMEHTIB

OpieHTOBHUI CKi1aja Habopy:

MOJIOTOK;

HOKHIII;

KyCauKH;

HAIIMIIKHL;

BUKPYTKH;

raifkoBi KJIIOY1 HE MEHIIE 5 Pi3HUX PO3MipiB Ta KOHCTPYKILii
a0o BcTaBHI OaraTorpaHHi KJIIOUiI HE MEHIIE 5 Pi3HUX PO3MipiB
a00 PO3BIIHUIT TAHKOBHUN KITIOY;

HOXIBKH (110 MeTay, [0 IEPEeBy TOLIO);

IJ10CKOryoIi;

CErMCHTHHH HiX;

pyJIeTKa HE MEHILE 3 M TOLLO.

Posmipu Ta GyHKIIIOHATBHI MOXKIIMBOCTI IHCTPYMEHTIB
[IOBMHHI BIANOBIIATH IX IPU3HAYCHHIO

5. Ocuiorpad

Ocumnorpad nudpoBuit
KinbkicTh KaHalliB He MeHIIe 2. 3 BIANOBIJHUM [TPOrPaMHUM
3a0e3MeUeHHSIM

I11. Mexanika

1. JlemoHcTpawuiitne
o0OTaIHaHHS

Habopu

A) HaOip a1t eMOHCTparlii MeXaHIYHHX SBUII: KIHEMaTHKH,
IIMHAMIKH

KoMmruiekTHicTh HaOOpY BU3HAYAETHCS EAArOriYHUM
[paIliBHUKOM Ta IIOBUHHA 320€3I1euyBaTH BUKOHAHHS
eKCHEePUMEHTIB BiJMOBIJHO 10 HABYAIBHOT MPOrpaMu Ta
MICTUTH METOMYHI MaTepialy 1Mo BUKOPHUCTAHHIO B
OCBITHBOMY IIpOLECi. 3 SILIMKOM JUls 30epiraHHs

b) Habip 3i cratukn

KoMIuteKTHICTh HaOOpy BU3HAYAETHCS [EAArOr T YHUM
MpalliBHUKOM Ta IOBUHHA 3a0€311euyBaTH BUKOHAHHS
EKCIIEPUMEHTIB BiANOBITHO 0 HABYAIBbHOI IIPOrpaMu Ta
MICTUTH METOANYHI MaTepialli O BUKOPUCTAHHIO B
OCBITHBOMY IIpOIICCi. 3 SIITUKOM JUIsl 30epiraHHs

B) Habip kysnbox
Kynbku pisnoi Baru. Koxxna Kynbka Mae 0TBip a00 ByLIKO JUist
3aKPITUICHHS] HUTKH




[") HaGip quist nemoHcTpanii MexaHiyHUX SBUIL: KiHEMaTHKa Ta
MHAMIKAa 00epPTaIbHOTO PyXy

KomruiekTHiCTh HAOOPY BIU3HAYAETHCS 1S [ATOT T YHUM
NpaLiBHUKOM Ta NOBMHHA 3a0e31e4yBaTH BUKOHAHHS
eKCIIEPUMEHTIB Bi/IMOBIHO /10 HABYAIBHOI MPOrpaMu Ta
MICTHTH METOIMYHI MaTepialiu 10 BAKOPUCTAHHIO B
OCBITHROMY TIPOIIECi. 3 SIIUKOM ISt 30epiraHHs

2. [Ipunaan Ta npunamis

2.1. Ilpu3ma 3 HaxXuIOM
[l IeMOHCTpallii yMOBHM piBHOBaru (CTIHKOCTI) Tina, ke
CIIMPAETHCS HA TOPU30OHTAIbHY [IOLIHUHY

2.2. HaOip ju1st BUBYEHHS PyXy TLI 110 KOy
KoMrIuiekTHicTh HaOOpy BU3HAYAETHCS MEAArOTYHUM
MpalliBHUKOM Ta MOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
EKCIIEPUMEHTIB BIANOBIJHO 0 HABYAIBLHOI IIPOrpaMu Ta
MICTHTH METOAMYHI MaTepialli O BUKOPHCTAHHIO B
OCBITHBOMY IIpOIIeci. 3 SIIUKOM JUIsi 30epiraHHs

2.3. TpubomeTp JeMOHCTpaIlifHI#T
J1J1s1 IeMOHCTpALliT 3aKOHIB TEPTs 1 PIBHOBATH T HA TTOXHJIiiT
IO HI

2.4. Ilicroner GanicTUYHUH
J171s1 IpoBeIEeHH S IEMOHCTPALifHUX TOCHTIAIB 1 1a00paTOpHUX
[pPOOIT I Yac BUBUEHHS MEXaHIKH

2.5. JlemoHcTpartiitHuil mpunan 3 iHepiii
KoMILIEKTHICTD MUy BU3HAYAETHCS IISIarOriYHUM
MpaLiBHUKOM Ta MIOBMHHA 3a0€311e4yBaTH BUKOHAHHS
SKCIEPUMEHTIB Bi/IIOBIIHO JI0 HABYATIBHOT TPOrpaMu Ta
MICTHTH METOINYHI MaTepiajiu 110 BUKOPUCTAHHIO B
OCBITHBOMY TIPOIIECi

2.6. Tpy6xa Hetorona
J1J1s1 IeMOHCTpAllii aliHHs PI3HUX TiJ y BaKyyMi

2.7. Tlocynuna s 3BaxyBaHHS MOBITPS

[ BU3HAYCHHS I'yCTHHH I'a3iB/OBITPS. Y pasi
KOHCTPYKIIHHOT HEOOXiJHOCTI MOBMHHO OyTH MPUCTOCYBaHHSI
UIS 3aXUCTY BiJ YJIAMKIB y BUTIAJKy MOYKIIUBOT pyHHAIIT
HOCYAMHHU B MPOLEC] BiJIKauyBaHHs TTOBITpPsI

2.8. bapomerp-anepoin

2.9. MaHOMeTp piUHHUIA IEMOHCTpAITi HHA
3 o1n()pOBAHOIO IIKAIO0

2.10. Ipwna juist AEMOHCTpALT TUCKY B PiJIHHI
MiCTHTb JIATYUK THCKY

2.11. CnonydeHi nocyausu
Habip npo3opux Tpy0Ook (rocyamH) pizuoi popmu 3
3arajibHOIO MTiICTABKOO (KOJICKTOPOM)

2.12. Ky [Tackans

2.13. Ilpec rigpaBnivauii
[ToBHHEH MaTH 3ar00DKHAI KJTarmaH Ta MAHOMET], @ TaKoXK
CIIyCKHI KJIaIllaHH

2.14. uninap BUMiprOBaJIbHUIT 3 IPUCTOCYBaHHAMH (Bizepiie
Apximena)

KomruiekTHicTh HAOOpY BU3HAYAETHCS NEAATOITYHUM
[paLliBHUKOM Ta IIOBUHHA 320€3I1e4yBaTH BUKOHAHHS
eKCIEePUMEHTIB Bi/NIOBIZHO /10 HABYAJIBLHOT MPOrpaMu Ta
MICTHTH METOJMYHI MaTepiaii 10 BUKOPUCTAHHIO B
OCBITHBOMY TpOLECi. 3 SIMKOM JUisi 30epiraHHs

2.15. KoMIutekT Juis IEeMOHCTpALIT CTOSYMX XBHIIb
KOMIUIEKTHICTh BU3HAYAETHCS MEIaroriYHUM MPALiBHUKOM Ta
MOBHHHA 3a0€3MeTyBaTH BUKOHAHHS €KCIICPUMEHTIB
BIZIIOBIZHO 10 HABYAJILHOT IPOrPaMK Ta MICTUTU METOANYHI
Marepiaiii Mo BUKOPUCTAHHIO B OCBITHROMY TIPOIIECi




2.16. XBUIbOBA BaHHA

KoMIIeKTyeThesl MeXaHiYHIM 30yJHUKOM XBUIIb Ha TOBEPXHI
PIIMHU Ta J0AaTKOBUM HPHCTOCYBAHHSM I CTBOPEHHS
HEePeLLKOJ| JJIsl XBUIIb. JIHO BaHHU Mae OyTH NPO30pUM JUlst
MO>KJIMBOCTI TIHBOBOT IPOEKIIIT Ta 3 MiJCBITICHHAM

2.17. KamepToHN Ha PE30HYIOUNX SIUKAX
MOoJI0TOUOK Ta 2 KAMEPTOHH 3 PE30HYIOUNMH SIIITUKAMH

2.18. Jlora MeTaseBa Mpys>KHHA - CITHKI

Y Hene(hOpMOBaHOMY BHUIIAL IIPYXKHHA 30iracThest 10
PO3MIpy, 110 BU3HAYEHHI TOBIIUHOIO YCIX CKIIAICHUX Pa3oM
BHUTKIB

3. O6nagHaHHs LIt
maboparopHux pooditT

3.1. Habip nabopatopH#uii /ijisi BABYCHHS MEXaHIKA
KomiuiekTHiCTh HAOOPY BU3HAYAETHCS 1S [ATOT T YHUM
MpaLiBHUKOM Ta NOBMHHA 3a0e31e4yBaTH BUKOHAHHS
eKCIIEPUMEHTIB Bi/IMOBIHO /IO HABYATIBHOI MPOrpaMu Ta
MICTHTH METOIMYHI MaTepialiu 10 BAKOPUCTAHHIO B
OCBITHBOMY TIPOIIECi. 3 SIIUKOM ISt 30epiraHHs

2-15%

3.2. Habip npyxun

PizHOT xopeTkocTi. KoxkHa mpyskiHa OCHaIEeHa KOTbOPOBUM
HOKQXKIUKOM, 1110 MA€ MOMKIIMBICTD I1€PEMILLyBaTHCh 110 FauKy
JUIsL YCTAHOBKH Ta (piKcalil HyJIbOBOTO MOJIOKEHHS

2-15%

3.3. Habip Tin piBHOi Macu
Tina piBHOT MacH 3 pi3HUX MaTepiaiiB, 00MaaHaHI raukoM abo
IHIIUM KPIIUICHHIM

2-15%

3.4. Habip Tin piBHOTO 06’ €My
Tina piBHOTO 00’€My 3 pI3HHX MaTepialiB, BUCOTOIO HE MEHIIIE
HiK 20 MM

2-15%

IV. MoJiekyasipHa ¢i3uka Ta TepMoAMHaAMiKa

1. JlemoHcTpauiiine
o0OJ1aiHaHHS

1.1. Mogeni
Mogeni MOJIEeKyJl PI3HUX PEYOBUH

Mozienb IBUT'yHa BHYTPIIIHBOTO 3TOPAHHA

1.2. [Ipunaau Ta NpUCTOCYBaHHS
A) Kynst 3 kistbLieM Jutst IeMOHCTpALLii TEeIJI0BOrO pO3MIUPEHHs
TBEpJIOTO TiNa

b) Habip karminsipis
L1711 IeMOHCTpAIIiT KalIIpHUX SBUII Y TpyOKax pizHOTO
niamerpa

B) L{nuninapu CBUHIEBI 31 CTPyroM
Jl1s1 iemMoHCTpaLii npsiMoi MOJIEKYJISIpHOT B3a€MOIT aToMiB
CBHHIIIO

1) Tpuna uist A€MOHCTPALT JIHIHHOTO PO3IIMPEHHS TiJ
HaOip cTepikHiB pi3HUX METaliB, OTHAKOBUX 32 PO3MipaMH.
KOMﬂHeKTHiCTb npnnauy BU3HAYAETHCSA ﬂe}]arOFi‘{Hl/lM
[palliBHUKOM Ta TOBHHHA 3a0e3MeuyBaTH BUKOHAHHS
eKCIEPUMEHTIB Bi/JIIOBIHO 10 HABYAJIBLHOI IPOrpaMu Ta
MICTHTH METOJMYHI MaTepiasiy 10 BUKOPUCTAHHIO B
OCBITHBOMY IIPOLIECI

) Tpunaz uis IeMOHCTpALii TIOBEPXHEBOTO HATSATY
KoMILIeKTHICTh Npuiiay BU3HAYA€ThCS 1€AaroriYHuM
MPALiBHUKOM Ta OBUHHA 3a0€311e4yBaTH BUKOHAHHS
SKCIEPUMEHTIB Bi/IIOBIJHO 10 HABYAIBHOT IPOrpaMu Ta
MICTUTH METOAMYHI MaTepiajiy 10 BUKOPUCTAHHIO B
OCBITHBOMY TIPOIIECi

1.3. Tlpunaau BUMiproBajibHi
A) ['irpomeTp nCUXpOMETPHYHUI

b) Meteocrantis nndposa
3 JmaT4MKaMHy, MO BUMIPIOIOTh TeMIIepaTypy, aTMoc(epHuit
THCK, BIJHOCHY BOJIOTICTb TOIIO




B) Ternonpuiimay

J1J1s1 AeMOHCTpALiT Teruonepeaadil HIsiXoM BUIIPOMIHIOBAHHS
i IIOPIBHSIHHS OTIMHAHHS CHEPrii CBITIO i TEMHOIO
MOBEPXHSMU

[") TepMoMeTp A€MOHCTpALIHUI €1eKTPOHHHI
3 uudpamu, po3Mip AKUX JO3BOJISLE PO3PI3HATH NOKAZHUKH 3
BiZICTaHI HE MEHIIIE HiXK 5 M

2. Habopu

2.1. Habip nabopaTopHHii 171si BHBYCHHS MOJICKYIISIPHOT
(i3uKy Ta TEPMOANHAMIKI

Habip opieHTOBHO CKJIaJaeThes 31 crienianbHOro o0Ja/iHaHHs,
11a60paTOPHOTO ITOCYTy Ta BUMIPIOBAIIBHUX TIPUIIAJIIB.
KoMIuiekTHicTh HaOOpy BU3HAYAETHCS MEAArOr T YHUM
MpalliBHUKOM Ta MOBUHHA 3a0€3MeuyBaTH BUKOHAHHS
EKCIIEPUMEHTIB BiANOBIJHO 0 HABYAIBLHOI IIPOrpaMu Ta
MICTHTH METOAMYHI MaTepialii O BUKOPHCTAHHIO B
OCBITHBOMY IIpOIIECi. 3 SIIUKOM JUIsi 30epiraHHs

2-15%

2.2. HaOip meMOHCTpaIliitHu#t 1711 BUBUCHHS aTMOC(HEPHOTO
TUCKY

KommiekTHiCTh HAOOPY BU3HAYAETHCS MEJArOT YHUM
[[palliBHUKOM Ta IIOBUHHA 3a0e311euyBaTH BUKOHAHHS
eKCIePUMEHTIB Bi/IOBIJHO JI0 HABYAIBHOI MPOrpaMu Ta
MICTHTH METOAWYHI MaTepialn 0 BUKOPUCTAHHIO B
OCBITHBOMY IIPOLIECI. 3 SIUKOM 715 30epiranHs

2.3. Halip 1st 1ociiiKeHHs TOBEPXHEBOTO HATSTY PiIMHU
KomruiexTHicTh HAOOpY BU3HAYAETHCS MEAArOr T YHUM
MpalliBHUKOM Ta TOBHHHA 3a0e311euyBaTH BUKOHAHHS
€KCIEPUMEHTIB Bi/IIOBIHO 10 HABYAJIBLHOI IPOrpaMu Ta
MICTUTH METOJMYHI MaTepiajin [0 BUKOPUCTAHHIO B
OCBITHBOMY TIPOIIECi. 3 SIIMKOM Jisi 30epiraHHst

V. EnekTprnka Ta MarieTusm

1. JlemoHcTpauiiine
oOraiHaHHS

1.1. BucokoBoJIbTHI MeXaHi4Hi [pkepea (1eMOHCTpaLiiiHi)
A) enexTpodopHa MammHa - reHeparop Bimmrypcra

Bci wacTuHU e1eKTpo(GOpHOI MAIIMHY 3MOHTOBAHI Ha MIITHUX
€IEKTPOi30/1bOBAHNX CTIHKaX, SAKi Pa30oM 3 JCHICHCHKUMI
OaHKaMu 3aKpiIUICHI Ha 3arajibHiil MIiIHIN
€JICKTPOI30JIbOBaHIHN IMiJICTABII;

Ta/abo

b) enexrpocrarnunuii reneparop Ban ne ['paada HaBuanpHmii

1.2. Enexrpockonu

1.3. ExekTpoMeTp 3 MPUCTOCYBaHHIM

1.4. CynTanu enekTpocTaTuiHi

1.5. MasTHUKU €1EeKTPOCTaTUYH1

1.6. KoMIuTeKT maandok ist TpuOoeneKTpr3aitii
3 Marepianamu ISl HATUPAHHS

1.7. llITaTuB eNeKTpOCTaTHYHUIH

OpieHTOBHUI CKITAJI:

CTPUKEHB 3 130JTFOF0YOTO MaTepiay;

EIIEMEHTH JUIsl KPIIJICHHS €IEKTPOCTAaTUUHHX CY/ITAHIB Ta
€NIEKTPOCTATUYHUX MasITHUKIB.

Mae BayKKy OCHOBY a00 Taky, L0 3a1100irae nepekuaaHHio

1.8. Konnencarop po30ipHuit

1.9. Habip nemMOHCTpALiiiHUIA 17151 BUBUCHHS €JIEKTPUKI
CJICKTPOANHAMIKI

KomruiexTHicTh HAOOpY BU3HAYAETHCS MEAArOr T YHUM
[palliBHUKOM Ta MMOBHHHA 3a0e3M1euyBaTH BUKOHAHHS
SKCIePUMEHTIB BiJMOBIHO 10 HABYAJIBHOI MPOrpaMu Ta
MICTUTH METOJIMYHI MATepiajiv 110 BUKOPUCTAHHIO B
OCBITHBOMY IIPOIIECi. 3 SIIUKOM ISt 30epiranHs

1.10. MammmHa enekTpuyHa (IBUTYH-TEHEPATOP)

[loBrHHA BHPOOIATH MOCTIiiHY Ta 3MiHHY Hanpyry. Crarop i
paMKy 3a0apBJICHO B KOJILOPH MOCTiIHHOTO MarHita. [ToBuHHa
MaTH METOJMYHI MaTepiajin 1Mo BUKOPUCTAHHIO B OCBITHHOMY
nporeci




1.11. Koryika apocenbHa
Koryika Ha kapkaci, nojijieHa Ha HepiBHi yactunu. KiHii
0OMOTOK KOKHOT YACTHHU BUBEJICHO Ha KJIEMHU

1.12. Marnit U-noniOHMit 1eMOHCTpaIiiiHuit
3 aBoxo1ipHUM (papOyBaHHAM

1.13. Marsitu mtaboBi JeMOHCTpaItiifHi
3 ABOKONIPHUM (papOyBaHHAM

1.14. Enexrpomarsit U-noi0Hmii po30ipHuii

/10 KiHLIIB MarHity npueHaHi Bl OAHAKOBI KOTYIIKH,
HAaMOTaH1 Ha KapKacH, i3 3aTHCKaYaMM JUTS i/’ € THAHHSA
[DKeperia XKHUBJICHHS AeMOHCTpaLiiiHoro. Kotymiku 3’enHani
HOCIII0BHO. J]0 €eKTPOMAarHiTy 10a€Thest AKip 3 radkoM JJIst
[11/IBIlITyBaHHS BaHTaXIB

1.15. Ipunan it ;eMoHcTpanii mpasuia JleHma

1.16. Tpwa j1yist BABYECHHS! SIBUILA €JIEKTPOMArHiTHOT
THTyKIii

MOXITMBICTB ITiJ1’ €IHAHHS JUKepesIa )KUBICHHsS a00
BUMIiPIOBAJILHOTO TIPHIIATY

1.17. Komruiext 3 enexrpoitizy JeMoHCTpauiiiHuii
Opi€HTOBHO CKJIAJa€ThCA 3 AI€NEKTPUUHOT MOCYIUHH 3
KPUIIKOIO 3 3aTUCKAYaMU Ta PI3HHUX €IEKTPOAIB

1.18. Tpauncdopmarop yHiBepcalibHUI
3 KOMIUIEKTOM IPUCTOCYBaHb

1.19. HaGip urs qemoHcTpauii 3a1eKHOCTi OI0pY IIPOBiIHUKA
BiJl HOrO reOMETPUYHUX HapaMeTpiB
3 peoXop/IOM JIEMOHCTPAIlIHHUM

1.20. HaGip npoBiAHUKIB B 130Js11i1

BaratoxuIbHA Mijb nepepizom He MeHine | Mm%, 3aranbHa
TOBLI[MHA HE MEHIIE 3 MM, Pi3HOI JOBXKHHU BiJ 25 CM.
MO)KJ'II/IBiCTb l'lpl/l€)1HaHHﬂ J10 KJIEM LOTETICCIIbHUX
[TPOBITHHKIB

1.21. Tpuna asst BABUCHHS 3aJICKHOCTI OMOPY METAITy Bijl
TemIieparypu

2. O0magHauHs Ui
1abopaTtopHUX pooiT

2.1. Habip mabopaTopHuii /il BUBUSHHS €IEKTPUKH
KomruiekTHicTs HAOOpY BU3HAYAETHCS IS aroriYHUM
[paLiBHAKOM Ta [IOBHHHA 3a0e311edyBaTi BUKOHAHHS
eKCIICPHMEHTIB BiIIOBITHO 10 HAaBYaIbHOI IPOTPAMH Ta
MICTHTH METOJMYHI MaTepiaju 1o BUKOPHUCTAHHIO B
OCBITHBOMY TIpOIIECi. 3 SIIMKOM JIs 30epiraHHs

2-15%

2.2. HaOip naGopatopHuii u1si BUBUCHHSI MArHETH3MY
KomrnrekTHicTh HaOOPY BU3HAYAETHCS TIEAATOTIIHIM
HpaliBHAKOM Ta TOBHHHA 3a0e3MedyBaTi BUKOHAHHS
EKCIIEPUMEHTIB BiIMOBITHO /IO HABYAIBHOI IIPOTPaMH Ta
MICTUTH METOAMYHI MaTepiaiu 0 BUKOPUCTAHHIO B
OCBITHBOMY IIpOLECi. 3 SIMKOM Jyisi 30epiraHHsi

2-15%

2.3. Habip 1abopaTopHuii JUst BUBYCHHS €IIEKTPOMArHETH3MY
KoMIuekTHiCTh HaOOpy BU3HAYAETHCS MEAArOT T YHAM
[IpaLliBHUKOM Ta IOBUHHA 320€3I1euyBaTH BUKOHAHHS
€KCIIEPUMEHTIB BIAMOBITHO 10 HABYAIBHOI IPOrpaMu Ta
MICTUTH METOJMYHI MaTepiajii 110 BUKOPUCTAHHIO B
OCBITHBOMY IpoLeci. 3 SIMKOM Jyisi 30epiraHHs

2-15%

2.4. Enexrpomarnit U-noniOxuii 1aboparopHuii

J10 KiHLIIB MarHity npueHaHi Bl OAHAKOBI KOTYIIIKH,
HAMOTaHI Ha KapKacH, i3 3aTHCKauaMHu JUTS i1’ € THAHHS
pKEepelia JKUBJICHHS JeMOHCTpauiiHoro. Kotymiku 3°eqHaHi
OCIITOBHO. J{0 €NeKTPOMAarHiTy T0Aa€ThCS SIKIP 3 TAYKOM JUTS
[11BILTYBaHHS BaHTAXIB

2-15%

2.5. KoTymika-MoTOK
JlpoTsiHUH KOHTYp, HAMOTaHHUH Ha KapKac

2-15%

2.6. KoMIIIekT MarHiTiB mraboBuX
3 aBokoipHUM (papOyBaHHIM

2-15%




2.7. U-niopiOHuii Maruit
3 aBoKOsipHUM (hapOyBaHHIM

2-15%

2.8. Peocrarn naboparophi Ha kapkaci
JloBXHHOO HEe MeHIIe 10 cM, MaroTh KJIEMH 3 Pi3HUM OTTIOPOM

2-15%

2.9. HaGip npoBijiHUKIB B 130511111

baratoxuibHa Mih epepizoM He MeHIne | MM, 3arajibHa
ToBIIMHA HE MeHIIe 3 MM. JlOBKHHOIO Big 25 ¢cM. MOXKIUBICTB|
[PHETHAHHS IO KJIEM IITENCENbHUX MPOBIAHUKIB

2-15%

VI. OnTuka Ta aToMHa (iznka

1. JlemoncTpauiiine
00J1a iHAHHS

1.1. HaGip nsst BUBYEHHS F€OMETPUYHOI ONTUKH
KoMmrIuiekTHiCTh HaOOpY BU3HAYAETHCS MEAArOriYHUM
[[palliBHUKOM Ta IOBUHHA 3a0€311euyBaTH BUKOHAHHS
EKCIIEPUMEHTIB BIAMOBITHO /10 HABYAIbHOI IIPOrpaMu Ta
MICTUTH METOAWYHI MaTepiajin 0 BUKOPUCTAHHIO B
OCBITHBOMY IIPOLECI. 3 SIIUKOM 715t 30epiranHs

1.2. Mogxens oka

Po306ipHa komis oka JioauHH, 30inbiieHa. Posmipu Moaeni
MIOBUHHI JIO3BOJIATH PO3PI3HATH 11 €JIEMEHTH 3 BiJICTaHi He
MeHUIE 5 M

1.3. Ha0ip 3 onTuky AeMOHCTpalifHui

KoMmIuiekTHicTh HaOOpy BU3HAYAETHCS [EAArOr T YHUM
MpaliBHUKOM Ta MOBUHHA 320€3MeuyBaTH BUKOHAHHS
EKCIIEPUMEHTIB BiIOBIHO 0 HABYAIBbHOI IIPOrpaMu Ta
MICTUTH METOANYHI MaTepialli 0 BUKOPUCTAHHIO B
OCBITHBOMY TIpOIIECi. 3 SIITUKOM JUIsl 30epiraHHs

1.4. Habip Juist BUBYCHHSI XBUIIbOBOT OIITHKH
KomruiekTHICT HAOOPY BU3HAYAETHCS ISJArOT T YHUM
MpaIliBHUKOM Ta NOBMHHA 3a0e31euyBaT BUKOHAHHS
EKCIIEPUMEHTIB BiIMOBITHO /IO HABYAIBHOI IIPOTpaMu Ta
MICTUTH METOAUYHI MaTepiay 110 BUKOPUCTAHHIO B
OCBITHBOMY TIPOIIECi. 3 STTUKOM JUIs 30epiraHHs

1.5. CriekTpocKor 3 HaOOPOM CIIEKTPATbHHUX JTaMIT

J1J151 Bi3yaJbHOTO CIIOCTEPEKCHHS JIHIHYaTHX CIEKTPIB,
BHUMIPIOBaHHS IOBXKUH XBHJIb BUIIPOMIHIOBAaHHS Ta3iB.
Hanpyra sxusnenns ~ 220 B, 50 T'u

1.6. Jlozumerp
OCHOBHI TEXHIYHI XapaKTePUCTHUKMU: JIiata30H MOTY>KHOCTI

eKCII03MILIIiHOT 1031 Y- 1 B-BunpomintoBanns, MKP/T,- ne
Byxue Hik 0,0-999;

eHepris Y- i B-Bunpomintosanns e menme, Hik 0,1-1,25
MeB

2. O0nagHaHHs U1
maGopatopHuX poodiT

2.1. Habip mabopaTopHuii [ BUKOHAHHS J1a00paTOPHUX
POOIT 3 TECOMETPUIHOI ONITUKU

KomruiekTHICTE HA0OPY BU3HAYAETHCS EJarOr T YHUM
MpaLiBHUKOM Ta OBMHHA 3a0e31e4yBaTi BUKOHAHHS
eKCIIEPUMEHTIB Bi/IMOBIZHO IO HABYAIBHOI MPOrpaMu Ta
MICTHTH METOJMYHI Matepiaju 10 BUKOPUCTAHHIO B
OCBITHROMY TIPOIICCi. 3 SIIUKOM JUIst 30epiraHHs

2-15%

2.2. Habip nabopaTopHuii [uTsi BAKOHAHHS JJaDOpaTOPHUX
[POOIT 3 XBUIILOBOT ONITHKH

KoMIuieKTHiCTh HaOOpy BU3HAYAETHCS [EAArOr T YHUM
MpalliBHUKOM Ta TOBUHHA 3a0e3I1euyBaTH BUKOHAHHS
SKCIEPUMEHTIB Bi/IIOBIHO 10 HABYAIBLHOI IPOrpaMu Ta
MICTUTH METOANYHI MaTepiaju 10 BUKOPUCTAHHIO B
OCBITHBOMY IIpOIICCi. 3 SIITUKOM JUIsi 30epiraHHs

2-15%

'VII. Acrponomist

1. JlemoHcTpariiine
001aIHaHHS

[Mpunaau, Mmozeni

A) Temypiit

Pyxoma Mozeib, 1110 AeMOHCTPYE pyX 3emii HaBKoiao CoHLs
Ta pyx Micsus naBkono 3emiti. Mae onudpoanuii 1im6
pO3MilIeHHS 3eMITl 3a MICSAISIMU POKY 3 HallucaMu
YKPaTHCEKOI0 MOBOIO

b) Monens Constunoi cucreMu




B) Ontuynunii Teneckomn
Aneprypa teneckona ue MeHiie 150 mv. Kinbkicts okysisipis
He meniie 2. @okycHa Bijyiaine He MeHiie 800 Mm

I") Pyxoma kapra 30pstHoro Hebda

VIII. JonaTkose 00,1211

AHHA

1. OGinanHanus
3arajibHOTO MPU3HAYEHHS

[Ipunagu

A) Ludposuit mikpockorn

3 MOXKIIHBICTIO (poTOrpadyBaTH Ta EKCIIOPTYBATH PE3YIIbTATH
Ha [1K

TUTSL BAKOPUCTAHHS B HIIIMX KOMIT FOTEPHHUX MPOrpaMax

b) MaruiTHuii nepeMiinyBad 3 migirpiBom
J1J1s1 IepeMilyBaHHs PiIMH y CKIISIHUX KOJIOAX 3a JIOMIOMOTOF0
00epToBOro sikopsi. PerynboBaHa mBHAKICTE 0OEpTaHHS SKOPSI

B) Komriuiext enexTpozabe3nedeHns uis Jaboparopiit

Jlu1st ojaui Harpyru 10 poOoYMX MicClb 3100yBayviB OCBITH,
10 3a0e31euye Oe3eYHICTh BUKOHAHHS HUMHU po0iT. TexHiuHi
XapaKTEPUCTHKU MOBUHHI BIAMOBIIATH YHHHUM HOPMaM Ta
cTaHIapTaM.

Opi€HTOBHUII CKJIAJl KOMIUICKTY:

HABYAJIBHUI [IIAT KUBJICHHS;

ITiHisT JKUBIICHHS IINTA BiJ MEPEXKi;

JTIHIST JKMBJIEHHST pOOOYOro MiCIis TEIarorivHoro npariBHUKa
TOIII0

11. 3acobm HaBuaHHS 1 oOmajHaHHS Ui KaOiHeTy XiMii ITOBMHHI BIAINOBIZaTH BHMOTAM,

HaBeJICHUM y Tabuuii 7:

Tabnuys 7

Hasga 3aco0y/
o0aHaHHS

Bumoru Ta ckianosi

KinpkicTh

L. Iludpose BuMiproBanbHe 0012 THAHHSA

1. ludpose
BHUMIpIOBAJIbHE
00J1aIHaHHS

1 udpoBuii BUMIprOBaIEHUI KOMIT FOTEPHUN KOMIUIEKC JIJIsI
KaOiHeTy XiMii

Ll poBuii BUMIpIOBaILHUN KOMIT IOTEPHUI KOMILIEKC M€
MOXITMBICTB 0e3/1poTOBOI Ta/abo poToBoi nepenadi AaHuX (y
Tomy uncii USB) no I1K ta/abo 1o xmMapHOTro cepsicy, Mae
MOJKJIMBICTh BUBOJY IAHUX HA €KPaH MPUCTPOIO Ta/abo Ha
expan [1K. Moske 3abe3reuyBaTu aBTOHOMHHIT PEXKUM POOOTH.
Komriieke cynpoBOIKY€EThCs IHCTPYKIIE0 3 eKCIUTyaTallii,
METOJIMUHUMHU MaTepiaaaMu Ta pOrpaMHHUM 3a0€3MEeUSHHSIM.
KinbkicHu# Ta ssKicHUI cKJ1aJ Lu(ppPOBOTrO BUMiPIOBAIBHOTO
KOMIIT'FOTEPHOT0 KOMIUIEKCY, B T. 4. Ha0Ip AaTYMKIB, 115
KaOiHeTy XiMil BU3HAYA€THCS IIeIaroriYHUM IPaIliBHIKOM.
Habip ApoTiB y KIILKOCTI, JOCTATHIH UTS TiAKIIOUYEHHS
MaT4rKiB (32 TOTPe0oro)

MeTtoanyHi MaTepiasiu:

METOINYHI MaTepialli 3 IPOBE/ICHHS CKCIEPUMEHTIB Ta
1abopatopHUX PoOIT HAa HABYAIBLHUX 3AHATTSIX, & TAKOK
[IPOEKTHOT [TiSUTKHOCTI 37100yBaviB OCBITH 3 BUKOPUCTAHHSIM
Lu(pPOBOTO 00T THAHHSI.

XapaKkTepuCTUKH MPOTPaMHOTO 3a0e3MedeH s u(poBOro
BUMipIOBAJIBHOI'O KOMII'IOT€PHOIO KOMILIEKCY:

MOXKJIMBICTB 300py JaHUX OJTHOYACHO 3 JEKIIBKOX JaTUHKIB;
eKCIIOPT JAHUX B PENAKTOP TaOIUIb Ta iHII IPOTpaMH;
HasBHICTB Bepciii mporpamHoro 3abesnedenas OC, CyMiCHUX
3 [1K,

3 IKMM Oy/1e BUKOPHCTOBYBATHCD;

nporpamue 3a0e3nedeHHs HOBMHHE MaTH inTepdeiic
YKPaiHCBKOIO MOBOIO

JlaTauk TemrepaTtypu

/Jlatauk Temrepatypu (Tepmornapa)

Jaruuk pH

JlaTarK OCBITIIEHOCTI

JlaTank THCKY




JlaTunk npoBigHOCTI

JlaTauk KomopumeTpii

JlaTunK-JIYMIBHUK Kparneib

[LaT'—II/IK BYITIEKHCJIOTO I'a3y

JlaTunk ynsTpadioneToBoro BUIPOMiHIOBAHHS

I[aTLII/IK TeMIEpaTypu HaBKOJUIIIHBOTO CEPEIOBHUIIIA

JlaTunK KUCHIO

11. Ilpuiagu 3araJibHOTO NPU3HAYEHHS

1. [Mpunanu
neMOHCTpaLiiiHi

1.1. Bomonarpisau
Jliist HarpiBaHHs 00’ €My BOM He MeHie | i1

1.2. Inutka enexrpuyHa 2
ITuTka siBiisie coboro enekrponarpiady. OCHOBHI TEXHIUHI
XapaKTepUCTHKHU: Hampyra skuBieHHs 220 B, 50 I'm,

[OTYXKHICTh He MeHIe Hix 0,5 kBT, HarpiBaJibHUil €JIeMEHT

Mae OyTH 3aXHUIIEHO (3aKpUTHI HATPIBaIbHUI €IIEMEHT)

1.3. Llenrpudyra 1
J17151 pO3IITICHHS. HEOTHOPITHAX CyMiIIeH. 3 MOXITHBICTIO

[peryJIrOBaHHS MIBHIKOCTI

1.4. Jomka cynrmipHa 2
JLtst cyriHHS 1a00paTOPHOTo MOCyIy

1.5. Expan ¢oHoBuii 1
J1J1s1 po3rizHaBaHHs KOJIbOPY peuoBuH. Mae 3Minnuii Gpon
(6inuit/90pHHMit), mACTaBKY ab0 HIKKH

1.6. JloTok [uist peakTuBiB 2-15%
J1u1s1 3ar100iraHHs MOTPAILIIHHIO PEAaKTHBIB Ha poboye Micie

3100yBaua OCBITH I1ijl 4ac eKCIIePUMEHTAILHUX J0CIIiiB. 3

HEKPUXKOTO Matepiaiy

1.7. Cronuk migiiMaibHui 3
J1J1s1 piIBHOMIPHOTO ITi/IiioMy 00J1aIHAHHS Ha BUCOTY J10 15 cm.

Po3mip mmaropmu He MeHIe 15 X 15 cm

1.8. LratuBu mis npobipok 2-15%
Marote He MeHIue 10 rHi3q Ui KOKHOTO jiaMeTpy mpolipok.

3 Ba)KKOIO OCHOBOIO 200 TaKolo, 110 3aro0dirae nepeku1aHHIo

1.9. llItatuBu naGoparopHi 1
A) Llltarus 1abopaTopHUil BENIUKHI

Opi€HTOBHUIT CKIIAJ:

CTpIKEHb BUCOTOO HE MeHIe 40 cm;

My TH [T KPITUICHHS;

3aTUCKaYi,

KiJIbLsSL PI3HOTO JiaMeTpy TOLIO.

Mae BaykKy OCHOBY a00 TaKy, 110 3aro0irae nepekuaaHHio

b) lITaTnBu naboparopi mai 2-15%
OpieHTOBHUIT CKITa:

CTPUKEHb BUCOTOIO He MeH1e 20 cM;

Myr;

3aTHUCKadi,

KIJIBbIIE TOILLO.

Mae BaXKKy OCHOBY 200 TaKy, II[0 3a1100ira€e nepeKuiaHHio

1.10. Tpumaui st npoOipok mij| yac HarpiBaHHs 2-15%
1.11. Tpymi juis minerox 15-30
PizH1X 00’ eMiB

1.12. TIpo6xu rymoBi 70
Pi3HMX JiamMeTpiB

1.13. TpyOxu 7-10

['Hyuki, pi3HEX KiaMeTpiB




1.14. Tlocynuuu As1st IPOMUBAHHS XIMIYHOT'O TTOCYILY
3 HEKPUXKOTO Marepiany

2-15%

1.15. Wopxwkn s ko6 Ta mpoGipok
Pi3HMX JiaMeTpiB BiITOBIIHO /10 AiaMeTpiB J1aO0paTOPHOTO
1oCyLy

3-5

1.16. [Minmnetn
Marepiai - Hep:KaBiro4ya cTajiab. MarTh IpsiMi KiHII

2-15*

1.17. JIoxxwu Juis crailoBaHHS! pEUOBHH

J1J1s1 IpOBECHH S JOCIIIIB, OB’ I3aHUX 13 HArPIBAaHHSM 1
CITQJIIOBAHHSAM PEYOBHH. BUroTOBIICHA 3 MeTay, 3
[I0JOBXKCHOIO PYYKOIO JULT 3aII00iraHHs OIiKaM

2-15%

1.18. Hlmateni:
A) 1L11aTesi NopLessTHOB Pi3HOT 1OBKUHI

b) minareni i3 HeprkaBilouoi crai

2-15%

1.19. 1w ayist TATTiB

L1711 3aXOIUICHHS TUIVIIB Ta 1HIIOTO JIAOOPATOPHOI'O IOCY/Y.
Merasesi, 3 JOBI'UME PyYKaMu i 3iCHYTUMH KiHIISIMH.
JoBXHUHOIO HE MeHIIIe 15 cM

2-15%

1.20. Okynsipu 3aXHCHI

J1J1s1 3aXHCTY O4eil I Yac poBeIeHHs IA00PATOPHUX
noCTiAiB (BIAMOBIIHO JI0 YHHHUX CTAHJIAPTIB T BUMOT
CaHITAPHOI'O 3aKOHOJ/IABCTBA)

5-30%

1.21. PykaBUYKHM I'yMOBI KHCJIOTOCTIHKI
PykaBHYKHU LyIIKi, CTIHKI 10 Aii KMCIOT. BUKOPUCTOBYIOTHCA
[eJarOriYHUM MPALiBHUKOM Ta/abo 1abopanToM

2 mapu

1.22. HaGip eTUKeTOK-CaMOKICHOK

JIns MapKyBaHHS MOCYJLY, B AKOMY 30epiratoTbCsi peaKTHBH.
JlucTu Ha caMOKJICI0Yill OCHOBI 3 HAJPYKOBAaHUMH YMOBHUMU
[03HAYEHHSIMH XIMIYHUX PEYOBHH Ta CIOJYK, 1110
BUKOPHCTOBYIOTHCSI B KaOiHeT1 XiMmil

2. [Tocyn 3aranbHOTrO
[IpU3HAYCHHS

2.1. TIpoGipku ximivni
He menmie Hixk 1o 100 mtyk He MeHIIe 3-X pi3HUX BUJIIB

300-1000

2.2. IManuuky cKiIstHi
J1J1s1 3MiLyBaHHS PiAMHHU I1iJ] 4ac IPUIOTYBaHHS PO3YMHIB.
JlorxuHa He MeHie 14 cm

10-50%*

2.3. Cxurai TpyOKu
J11s1 BiIBEICHHS Ta3y Mif 9ac JSSIKMX XIMIYHUX peaKiiii.
TpyOku npsmi Ta 3iruyti mig kyroMm 90° pisHHX AiameTpiB

30

2.4. IlpenMeTHi CKeNTbITs
J1J1s1 IPOBEICHHST KpaIeIbHUX PeaKiiii, BUIAPIOBAHHS
JIEKUTBKOX KparinH pedoBuHU. [IpsMoKyTHOIT popmu

100

2.5. [linetkn
J171s1 BitOMpaHHs HEBEMMKUX 00’ €MiB PIZIKUX PEHOBHH MiJT 4ac
nocIiiB

100

2.6. Byreni s po34nHIB peaKkTHBIB

J1o1st 30epiranst po34MHIB PEaKTUBIB, BUKOPHCTAHHS T1iJ1 4ac
MPaKTHYHHUX POOIT Ta 1ab0paTOPHUX TOCITIIB, Pi3HUX
00’€MiB, 3 By3bKUM a00 LIMPOKUM I'OPJIOM Ta CKILSTHUMHU
KOpKaMu

20-50*

2.7. CKIIAHKI

J11s1 30epiraHHst 3amacy TOTOBHX PO3YMHIB PEaKTHBIB Ta
LIBUJIKOTO TX 103yBaHHS:

A) CKIISTHKH 3 103aTOPOM

Jli1st 30epiraHHst po34MHiB. 3 T'yMOBUM KOPKOM, JIBOMa
CKJISTHUMH TPyOKaMu, OJ{Ha 3 SIKMX Ma€ J[iCTaBaTH 10 AHa
CKJISTHKHM, Ta KACJIOTOCTIHKMMH THYYKAMHU TPyOKamH,
3aTHCKaueM, TPYILICIO

10

b) CKIISTHKY 3 HATBUHYYBaHUM TOPJIOM 1 KPHIIIKOIO
PizHux 00’eMiB

100-200




2.8. Kpanensnuns Hlycrepa
J111 OIHOPA30BOTO JI03yBaHHs iHAUKATOPIB Ta 1HIIMX
[PO3YHHIB, 3 HOCHKOM

50

2.9. Konbu:

KoJ10U KOHIuHI Epnenmeiiepa 3 IMPOKUM ropiiom;

Koy1Ou KOHiuHI Ty KH 3 HHIIHAPUYHOIO TOPIIOBUHOIO,
pi3HUX 00’€MiB;

KOJIOW Kpyr1oAoHHI THITY KH 3 HITIHAPUYHOIO TOPIIOBHHOIO,
pi3HUX 00’ €MiB;

KOoJIOU MipHi pi3HUX 00’ €MIB 1JIs1 BUTOTOBIICHHS PO3YHHIB
TOUHO 3a7aHOI KOHLCHTpaLii 13 (ikcananis (cTaHIAPT-TUTPIB)
a00 HaBaXOK, KJIac-2, MalOTh IPUTEPTUil CKISTHUN KOPOK;
Konou rockonoHHi TUMy [1 pizHUX 06’ €MIB 3 LMITIHIPUUHOIO
TOPJIOBHHOIO ISl 30MpaHHs rasy, CHaIIOBaHHs PEYOBHH,
[IPOBECHHS IHIINX XIMIUHUX PEaKLiil.

J17st (GiBTPYBaHHS, IPUTOTYBAHHS PO3YHHIB, BUTIAPIOBAHHSI,
[ICPETOHKH, JUCTHIISALIT Ta CUHTE3Y B JJaDOPAaTOPHUX yMOBaX
SIK JIOTIOMDKHUIA 110CYJI TPU HarpiBaHHi. BurotosieHi 3i ckia
rpymm TXC

10-150%*

2.10. Boponku
[ iepenuBaHHS piIuH i GiITPYyBaHHS (32 JOIIOMOI'0IO
narepoBoro GuisTpa). PisHux aiamerpis

4-40%

2.11. JIo)KKU OPLEISTHOBI 200 JIOKKHU-LITIATeN]
J1i1s1 mepeHeceH sl HeBEIMKUX KiTbKOCTeH pedoBuH. JloBxkuHa
He MeHIe 12 cm

2-20*

2.12. Men3sypku

L1111 BUMipIOBaHHS 00’ €My PiMHH, 110 HAJIUBAETHCS a00
BIZUTMBAETHCS y MEXKaX [TOBHOT EMHOCTI 200 YaCTHMHH EMHOCTI,
Ta JIUIsL BIZICTOIOBAHHS PiIMHM, PI3HUX 00’ €MiB

2-20%*

2.13. TlimeTku

111 BUMIpIOBaHHSI TOYHOTO 00’ €My PiJHHU BiJ Oy/Ib-sKOT
MO3HAYKH JI0 3JIMBHOTO KiHYMKA, BEPXHS BIJIMITKa BiJ[ITOBIIa€
HOMIHAJIBHINH MICTKOCTI:

A) MIMEeTKH BUMIPIOBAJIbHI 3 TIOJIIKAMH

2-20%

b) minerku Mopa

2-20*

2.14. Crakanun

[t GinbTpyBaHHsI, BUIIAPIOBAHHS Ta IPUTOTYBAHHS PO3UHHIB
y maboparopuux ymoBax. Burorosiewi 3i ckia rpynu TC.
CrakaH¥ BUCOKI, 3 HOCHKOM, Pi3HUX 00’€MiB

20-100*

2.15. CTynkw mOpUENSHOBI 3 TOBKAaUHKaMHU
111 MEXaHIYHOTO MOAPIOHEHHS PEYOBUH

2-15%

2.16. Huninapu

Jl11 BUMIpIOBaHHS 00’ €My P1IMHH, IO HATUBAETHCSA a00
BiZUTMBAETHCS Y MEXKaX IMOBHOT EMHOCTI 200 YaCTHHH EMHOCTI
uwtinapa. Luniaapu MipHi, 3 HOCHKOM, pi3HUX 00’ €MiB

2-15%

2.17. Yarmi xpucramnizamniitui
17151 4aCTKOBOTO BUIIAPIOBaHHs 200 BUITAPIOBAHHS 10 CYXOT'0
3aMIIKY, KprcTaiizaiii. Pisaux 06’emis

2-15%

2.18. Yamrku
Ualky 3 TOpIeNsTHY, BUMAPIOBAIbHI, KPYTIIOIOHHI, 3
HOCHUKOM, pi3HHX 00’€MiB

2-20%*

3. O6naHaHHS Ta MTOCY/
CreLiaJbHOTO
[PU3HAYCHHS

3.1. Anomx

3.2. dinuneHa niika tamy BJ1

J171s1 BIIOKpEMJIEHHS IBOX PiJIMH, 110 HE 3MIIIYIOThCS (3
KOJIOOIO TIEPEriHHOIO 3 HIXKHBOIO BIABIAHOIO TPYOKOIO /
Bropuia juist 100yBaHHs JIESIKMX ra3iB)

3.3. Konba neperinia 3 HIXKHBOIO BiZIBIZIHOIO TPyOKOIO /
Bropia

[l pextudikanii pisHUX piAUH IPU aTMOCHEPHOMY THCKY 1
y BakyyMi




3.4. Migna cripaib
MiiHUii APIT TOBIIMHOIO OPIEHTOBHO 1,5 MM Ta JIOBKHUHOIO HE
mMeHiie 20 ¢M, CKpy4YeHHil y cripalib Ha KiHIl

2-15%

3.5. [TanbHUK yHiBEpCATBHUM

J1i1s1 IeMOHCTPYBaHHS TOPIHHS OTHOTO Ta3y B arMocdepi
THILIOTO.

CkJIstHHIT KOPITyC 3 OIYHUM BiZIBOJIOM 1 BHYTPIIIHBOO
ra30BiABIAHOIO TPyOKOI0. BepxHst yacTiHA BHYTPILIHBOT
TpyOkM BHKOHaHa i3 ckia TC

3.6. Ilpunaau auist JeMOHCTpaLiid Ta J0CIiIiB:
A) TIpuIaj Ul BU3HAYEHHS CKIIajly TIOBITpS

b) npunaau st 1oOyBaHHS Ta3iB

2-15%

B) npustan quist imrocTpanii 3aesKHOCTI MIBUAKOCTI XIMIYHHX
peaxiiiif BiJ yMOB

) npusian JUist OKUCHEHHSI CIIUPTY HaJl MiTHUM KaTalli3aTopom

1-2%

[) npunan s iTFCTpaNii 3aKoHy 30epexkKeHHs MacH
PEYOBHHM IS IIPOBE/ICHHST XIMIUHHX PEaKIIii 3 ICKPaBO
BHP)KCHUMHU O3HAKAMH: 3MIHOIO KOJIbOPY, BUNIA{IHHAM 0Caly

3.7. I1pobipku asist IEMOHCTpAIIii Ta JTOCIi/IiB
[1po6ipku KOHIUHI HEHTPUQYKHI ISl 3aCTOCYBaHHS Y
ueHTpudy3i, MOBUHHI BIAMOBIAATH TUITY LEHTpUDYru

15

3.8. Cxuianku Jlpexcesst (MpoMuBHi)
J171s1 IpoITyCKaHHs ra3y uepes piiuHy, OCyIIyBaHHs ra3iB

3.9. Tepe3u TexHOXIMIUHI
[liama3on BumiproBass - Big 0,05 T

3.10. Xonoxunbuuku tamy XIIT
[l 0OMIHY TerlIa JIBOX ITOTOKIB, OXOJIOJPKCHHS Ta
KOHJICHCALIT apy piinH

3.11. IlltaruB juis mineTox i 6GropeTok

Mae BaykKy OCHOBY ab0 TaKy, 110 3ar00irae nepekuaaHHio.
KoHcTpykItis mepeidadae MOXIIUBICTb 3MiHH BUCOTH
[pO3TalIyBaHHS BEPXHbOT YaCTUHU

3.12. CnupriBku

J1i1s1 CHIaJIIOBAHHS CYXOT0 IaInuBa. 3 TBEPAOI0 OCHOBOIO JULS
CTIATIOBAHHS [TANBA, 3 3a0C3MCUCHHIM HAIIHHOTO JOCTYITY
HOBITPS Ta MOXKEKOOS3MEUHOIO KPUIIIKOIO JUIS FACTHHS
TIOTyM 51, IPUCTOCYBAHHAM UL 3aM100iraHHs epeBEpPTaHHIO
LpHIALy

2-15%

4. Konexrit

Konexuit

3 BKIIaZIKaMH, 110 MICTATh iH(OPMALIo IIPO 00’ €KTH, a TAKOXK
po TX BUPOOHHIITBO 1 BUKOPUCTAHHS (3a MOTPe0010).
[1igiOpani BiAMOBiqHO 10 TEM HaBYAIBHOI IporpaMu. ['oproui,
BUOYXOBI Ta OTPYIiHI PEUOBUHU - IMITOBaHI

5. Moaeni

Moyieni IeMOHCTpaLiiHi

A) Mozieiib aToMa JIeMOHCTpalliiiHa

/17151 HAOUHOTO MPE/ICTABICHHS IJIaHETapHOT MOJIENH aToMa 3
MOYKJTBICTIO BUBHAYCHHSI KIJTBKOCTI YaCTHHOK (ITPOTOHIB,
CIICKTPOHIB HEHTpOHIB). Buninena o6xacte sapa. Enement
MaIOTh IT03HAYKU «1», «—», a00 03 K0AHOT O3HAYKH (110
PIBHIH KUTBKOCTI KOKHOTO THITY)

b) Mozeni 1eMOHCTpalliiiHi KpUCTAIIYHUX IPATOK MiHepaiB
Ta XIMIYHHUX eIEMEeHTIB

J1J1s1 IEeMOHCTPYBaHHS aTOMHOT, MOJIEKYIISIPHOT, 10HHOT,

00’ €MHOLIGHTPOBAHOT, T€KCArOHaIBLHOT, IPAaHELEHTPOBAHOT
CTPYKTYp KpucTasliuHux Iparok. 11igidpaHi BiJioBizHO JI0 TeM
HABYAJILHOI IPOrpaMu




6. Habopu

6.1. Habip s cxiajanus 00’ eMHUX MOJEINISH MOJIEKYIT
(memoHCTpALiHWIT)

J1J1s1 00’ eMHOT0 MOJICIIOBAaHHS MOJICKYJI HEOPTraHIYHUX 1
opraniunux cnoayk. Ckia: Ky/nbKy 1 kpiruienns. Mozesi
BiZI00paKarOTh MMPOCTOPOBE PO3MIIIICHHS aTOMIB y MOJIEKYJax
PI3HUX PEYOBHH 1 CHPHUSIOTH (OPMYBAHHIO YSBICHB IIPO
(hopmy Mostekyiu, i30Mepito Tomo. Mo/ierni aToMiB TOBHHHI
MaTH KOJIbOPOBE KOJyBaHHS

6.2. Habip mMojeselt aToMiB 31 CTEPKHAMHE IS CKJIaJaHHS 2-15%
Moyieeil MoJIeKyIt (pPO31aTKOBHIA)
J1i1s1 MOZICITIOBAHHSL MOJIEKY/I HEOPraHIYHUX 1 OpraHiuHuX
criomyK. OpieHTOBHMIA CKIIaJl: KOJIbOPOBI KYIbKU - MOAENI
aTOMIB, CTEPIKHI U1l MOJICTFOBAHHS PI3HUX BHIIB 3B S13KiB.
Moierni aToMiB TOBHHHI TIepe0adaTy KPirIeHHs CTePIKHIB
[11]] IEBHUM KyTOM, LIO CHPUSIE JOCSITHEHHIO ITiJ1 4ac
MOJICITIOBAHHS ITEBHIX BAJICHTHUX KYTIB 1 HANPaBJICHOCTI
3B’43KiB, HEOOX11HOT (POPMHU 1 CTPYKTYPU MOJIEII MOJIEKYJIH.
Mojiesnti aTOMiB HOBUHHI MaTH Bi/IIOBIZHE KOJIbOPOBE
KOJLyBaHHS
7. I'padiuni Ta apyxosani |Tabmuii 1
3aco0u JlpykoBaHi Ha OCHOBI, 3 KOMILICKTOM KpIiIUICHHS (32
1oTpe6oto). MicTsTh JiereH 1y -10sCHEeHHS
A) Iepionmuna cuctemMa (KopoTka (opma)
Po3mipoM, 1110 03BOJISIE PO3IIIEITH EIEMEHTH TaOunI 3
BiJICTaH1 He MeHIIe 5 M. 3 000B’I3K0BOIO 1H(OPMAIIi€0: Ha3Ba
eJIeMEeHTa, CUMBOJI, Ha3Ba IIPOCTOI PEYOBUHHU, BITHOCHA
aToMHa Maca, IOpsIKOBUIT HOMep, HyMepallist epioiis i rpym,
[TO3HAYCHHS [TrpyTl, (POPMYJIH BUIIHUX OKCHIIB Ta JICTKUX
CIOJTYK 3 TiJIPOreHOM
b) Tabmuist po3uMHHOCTI KHCIIOT, OCHOB, COJICH 1 aMm(poTepHuX 1
FiZIPOKCUJIIB Y BOJ
B) Psit akTHBHOCTI MeTaIiB 1
I") EnexTpoHeTaTHBHICTh €JIEMEHTIB TOJIOBHHUX MITPYII 1
I) [TpaBuna Ge3MeKy Ha HABYATBHUX 3aHATTAX 3 XiMii 1
Modke MICTUTH imocTparii
8. PeaktrBu Habip xiMiuHHUX peakTUBiB -
HaGip MicTHTH Opi€HTOBHMIA IEpeNTiK XIMIYHUX PEAKTUBIB, IO
3aCTOCOBYIOTHCSI B KaOIHETI XiMiT [UIsi BAKOHAHHS
IEMOHCTpAIIHHIX Ta Ta00PATOPHUX JIOCIIJIIB MPOTITOM
HABYAJIBHOTO POKY (3 MIHIMAJIBHOO Baror abo MiHIMaTbHUM
00’€MOM pEaKTHBIB)
Autominiii xinopug, 0,05 kr 1-5%
Amouiit auxpomar, 0,2 kr 1
AMOHiit HiTpar, 0,1 kr 1-5%*
AMoHiit ximopux, 0,2 kr 1
AprentyMm (I) Hitpar, 0,05 xr 1
bapiit mirpar, 0,1 kr 1
Byrimns akTuBoBaHe. Byriuig akTuBoBaHe MeANYHE, B 4
yIaKOBKax
['inporen nepoxcua. I'iaporen nepoxcuy. Posuun 30 % abo 35 1-5%
%, 100 M
[nitepos, 100 i 1-5%
[minuH (amiHoonToBa kucioTa), 0,1 kr 1
[roko3a, 0,2 kr 1
JluxnopoeraH 1,2-muxmnopoeral (ado xiaopodopm), 0,2 1 1-2%




Jlonewunosuii ciiuprt, 0,1 kr. Jlonyckaerbest 3amina
IeKaHOJIOM a00 THIIMM HACHYCHHUM BUIIAM CIIMPTOM
(HEpO3UYMHHUM Y BOJIi)

Eranans. Ammyna, 06’ eMoM He Ounbiie 25 Mt 1-5%
Eranos. Po3unn, He menme 70 %, 500 ma 1-2%
3aiz0. Omypku abo mMaTKu TOHKOro apoty - 0,1 xr ta 2-5%
nopookK (3asi3o BigHOBiIEHE) - 0,1 KT

[30mponanon (nponan-2-oi), 500 mi 1
Inpukaropu (cyxi). Jlakmyc - 0,05 kr, penondranein - 0,05 kr, 1
meTmtopanx - 0,05 kr

on. Crinprosuit posuun 5 % - 0,02 1 2-15%
Kanniit 6pomin, 0,1 kr 1
Kauniit itomup, 0,1 xr 1
Kauiii mitpar, 0,1 kr 1-5%
Kanpuiit kapoin (anerwienin), 0,2 kr. BogoHenpoHukHa 1
yITaKOBKa

Kaubuiit kapOonar, 0,1 xr 1-5%
KanpIiit okcnjt, repMeTHyHa yrakoBka, 0,2 KT 1
Kanbuiit xmopua, 0,1 xr 1-5%
He nomyckaeTbes Kalblliii XJIOPH/] FeKcarijpar

Kucnotn HeoprauivHi (po34nHu): 1-10*
cynbgarHa kucnota, 10 % pozuus, 0,5 715

xjopuaHa kuciora, 10 % pozuns, 0,5 1

Kucnoru opraniuni: 1-2%
A) eTaHoBa KucJ0Ta (xap4uosa), 9 % po3uus, 1 1;

b) eranoBa kuciora (onrosa ecenuis), 0,2 i;

B) nmumonna kucnora (xapuosa), 0,05 kr

Kpoxmais, 0,1 kr 1-5%*
Kynpywm (II) oxena. [Topormok, 0,1 kr 1-5%
Kynpym (II) cynbdar nenrarigpar. Minnuii kynopoc, 0,5 kr 1
Jlyru (TBepai). Hatpiii rizpoxeup, 0,2 kr, Ta Kajiiil ripoKch, 1
0,05 kxr

Maruniii. Omypku, 0,05 kr 1-2%
Marniii okcua, 0,05 xkr 1-5%
Marwiii Hitpar, 0,1 kr 1-5*
Marhiii cyabdar renrarigpar, 0,05 kr 1-5%
Masnran (1V) okeun, 0,05 kr 1-2%*
Minp, 0,1 k. I1IMaTo9xy MiHOTO JPOTY 1
Harpiii arterar (eranoar), 0,2 kr 1
Harpiii rigporenkap6onar, 0,5 xr 1
Harpiii kap6onar, 0,1 xr 1-5%
Harpiit metanivyanii, 0,05 kr 1

[1ImMaTouKy METaIivHOTO HATPIIO B Taci B MOJIPOIIJICHOBIH
€MHOCTI




Hatpiii oprodocdar, 0,1 xr 1-5%
Harpiii cynasdin, 0,05 kr 1
Harpiii cyasgar, 0,05 kr 1
Harpiii xiopua, 1 kr 1
Hikens (1) cynsdar, 0,05 xr 1-4%*
[lapadin meqmunnii, 0,05 xr 1-4%*
Caxaposa, 0,2 kr 1
Cipka. ITopomok cipku konoinoi, 0,05 kr 1
Depywm (II) cynbdar, 0,05 kr 1-5%
Jlonyckaetsest pepym (1) cynsgar renrarigpar
Depym (I1I) oxeun, 0,1 kr 1-5%
@Depywm (11I) xmopuz, 0,05 kr 1-5%
JlomyckaeTbes y BUIVISLAL HaHOT1Apary. ['epMernyHa yrnakoBka
Docdop gepBonnii, 0,1 kr. ['epmeTHuHa yrakoBKa 1
[{unk rpanynsoBanuid, 0,1 xr. [Toporok 1-5%
1k xmopug, 0,05 kr 1-5%
9. Burparni marepianun  |9.1. Bara 2-10%
Bara rirpockomniyna, HeCTePUIIbHA, B YTIAKOBIL
9.2. lepeB’siHi CKIMKH/TIATHYKH 30-100*
J1J1s1 BUsIBJIEHHS KUCHIO B K0J101 a00 npo0ipui. Tonki nepes’siHi
[AJINYKY 3 IOBXKUHOIO OLIBIIO0, HIK POoOipKa, Ta 3amacom
TUTSL TPUMAHHST HaJTMIKN
9.3. InaukaropHuii namip 200
Jlnst Bu3Hauenust pH pingun
9.4. Cyxe nanuso 50-100%*
J171s1 HarpiBaHHS PEYOBHH
9.5. ®inbrpyBanbHUIT HAITp 200-500*
J171s1 pO3/IITIeHHS PiTUH Ta TBEPIUX PEUOBHH
111. lonaTkoBe 00MaAHAHHS
1. O6nannanng Ta mocyx |1.1. Anapar ['odmana 1
3arajbHOTO Ta J171s1 IPOBEICHHST €JIEKTPOITi3y BOAN
CHeLiaJbHOIO
TMPU3HAYCHHS
1.2. bropeTku 3 OAHOXOJOBUM KPaHOM 3
J1J1s1 TOYHOTO BiJIMIPIOBAHHS HE3HAYHOI KIJILKOCTI PiIMHA Ta
TuTpyBanHs. 06’ eM He MeHIIe 50 M1, 3 OIIKaMU
1.3. Boponku naboparopsi B 3
L1 HanMBaHHA pOOOYOro po3unHy y OIOpeTKy
1.4. BomocTpymeHeBHit Hacoc 2
J1J1s1 CTBOPEHHS IPAHUYHOIO 3aJIUIIKOBOIO THCKY IIPU
MpoBE/ICHHI Ta0opaTopHHUX pobiT. MoKe MpalfoBaTu Bij
BOJOIPOBITHOT CHCTEMHU
1.5. JIxxeperno XUBIICHHS TabopaTtopHe 1
J1i1s1 OTpUMAaHHA HOCTIHHOrO CTPYMy UL JOCHINIB 3
eJIeKTpoXiMii. 3 HabopoM APOTiB. 3 TapaMeTpamu, TOCTaTHIMA
ULSL IPOBEJICHHS JIOCIIIB
1.6. Konbu Bynsena 4

Pi3uux 00’emiB




1.7. Konbu xoniuni Tumy Ko 3 HUIIHAPHYHOIO FOPIOBUHOIO
Jlns GinbTpyBaHHs, BUNAPIOBAHHSA, TIEPETOHKH, AUCTUILALIT Ta
CHHTE3Yy B J7a00OpaTOpHUX yMOBaX. BUKOPHCTOBY€ThCS IIPH
‘TurpyBanHi. 3i ckia rpynu TXC

10-15*

1.8. Konbu MmipHi 2 K.

J171s1 BUTOTOBJICHHS PO3YHMHIB TOYHO 3a[aHOT KOHIIEHTpaLii i3
craHapT-TuTpiB ((ikcanaiB) abo HaBaKOK. 3a MOTPEOOIO
MOKYTh MaTH TIPUTEPTHI CKIISTHUI KOPOK

2-15%

1.9. Konbu mnockononni tuiy 1 3 unninapuynoro
OPJIOBHHOIO
31 cxia rpynu TXC

2-15%

1.10. Komnorka ajcopOuiiina
JleTasp npuiIaiB i IPUCTPOIB JUIsL AEMOHCTPALIHHNAX AOCIITIB
i3 NOIMIMHAHHSM pe‘{OBVIH

1.11. Jlifixu Broxuepa
Jliist pinsTpyBaHHs. Marepiai - nopiessiHa

1.12. MarziTHUi nepeMmirryBad 3 miJirpiBom
{7t TIepeMilyBaHHS PiIUH Y CKIITHUX KONOax 3a JOMOMOTOI0
06epToBOIO SKOPS. PeryiiboBaHa MBUAKICTh 00ePTaHHS AKOPS

1.13. INepexin cxasHAN
/17151 XONOAUIBHUKIB. 3 IPUTEPTUMH HLTihaMu

1.14. IMetis HIXpOMOBA 3 raJOreHOAIKAHIB
J1J1s1 TpOKaprOBaHHs MiKPOJI03 PEYOBUHU

1.15. IIpunan auist 1oOyBaHHS rajoreHoalkaHiB

1.16. Ipunax as1st 700yBaHHS POSYMHHUX PEIOBHH Y
TBEpIOMY CTaHi

J1J1st OTpUMaHHs Y TBEPIOMY CTaHI PO3UMHHUX PEYOBHH 13
rasiB i KOHIEHTPOBAHUX PiMH Yy 3aMKHEHIN Ha ITOTIMHAY
cucremi 63 BUKOPUCTAHHS BUTSZKHUX TIPUCTPOTB

1.17. Hpunan muist 103yBaHHS piauH

CkuisiHa K0s10a 3 MPUTEPTUM TOPJIOM Ta J103aTOPOM-HACA/IKOIO.
J103BOJIsI€ HAJTUTH BiZIMIPSIHY KiIbKICTh PO3YHHY B IHIIHIT
nocyz

1.18. IIpunan st esekTpoisy coneit
J1i1s1 IeMOHCTPALiITHOTO eKCIIEPHMEHTY €JIEKTPOJIi3y PO3UHHIB
coseit. MicTuTb enekTpoan

1.19. CiTka naTyHHa pO3MHITIOBATBHA

[Ipu3HayeHa JULs IONEPEUKEHHA IPSAMOI0 KOHTAKTy
BIJIKPUTOrO BOIHUIIA CIUPTIBKH 31 CKIISIHUM [OCYIOM I1iJ] 4ac
HarpiBaHHS B HbOMY PEYOBUH

1.20. Turmi asist npoXKaproBaHHsI
[lopiiensHOBI. 3 TPUKYTHUKAMU JUISl TUTIIIB

2-15*

1.21. TpyOxu XI0pKambIi€eBi
JLi1s1 oCcyIIyBaHHS PEYOBHH (rasiB)

2-15%

1.22. Xonopmnpauk tumy XCH
/1151 0OMIHY Teria BOX MOTOKIB, OXOJIOKEHHS Ta
KOH/ICHCAIIIT TapiB pianH

1.23. Lluninap MipHUi 3 HOCHKOM

J171s1 BUMIpIOBaHHS 00’ €My PiZIMHH, 110 HATHUBAETHCS a00
BiZUJIMBAETHCS y MEXKaX ITOBHOI €MHOCTI 200 YaCTHHH EMHOCTI
[HTTHIpA

1.24. Ludposuit mikpockon
3 MOJKJIMBICTIO (hoTOTpadyBaTH TA EKCIIOPTYBATH PE3YIBTATH
Ha 1K 1711 BUKOPUCTAaHHSA B IHIIMX KOMII'IOTEPHUX IIporpamax

2. PeakTuBH (J101aTKOBI)

PeakTiBHU 01aTKOBI (32 TOTPEe00I0) (Y KUTBKOCTI HE MEHIIIE,
HIXK)

Epioxpom gopuuii T

[HuKaTOp 1715 KOMILICKCOHOMETPHUYHOTO TUTPYBaHHS.
Teepauid, 0,01 kr




Hon KPUCTaIIYHUN 1
0,05 kr

Kauiii rexcauianodepar (I1) 1
JKoBTa kpoB’sHa cinb. [l mpoBeaeHHs SIKICHUX peakilii Ha
itorn Fe¥*, 0,1 xr

Kaniii rexcartianodepar (111) 1
UepBoHa KpOB’siHa Ciltb. J{JIsl IPOBEICHHS IKICHUX PEaKIliil Ha
itonn Fe?"; s BupomtyBanns kpucranis, 0,2 kr

Kaniii quxpomar 1
0,1 kr

Kamiii Tiomianar (pomanin) 1
0,05 kr

Kucnotu HeopraHivHi (KOHIIGHTPOBaHI): 1
HiTpaTHa KuC/I0oTa (TexHiYHa, MacoBa yactka HNO3 He meHIue
50 %), 50 mi

Kuciora miasiesa 1
dikcanany (CTaHAAPT-THTPH)

JTiTiii xmopu 1
0,01 xr

Maurau (II) cyabgar 1
0,05 kr

Harpiii cumikat 1
Harpiii cunikar nanorigpar, 0,05 kr

Harpiii cynpdit 1
0,05 kr
Hatpiii Tiocynbdar neHrarigpar 1

YJIA. Qikcananu (cTanaapT-TUTPH)

Tpunon b 1
Jlunarpiesa cinb EJITA. ®@ikcananu (CTanaapT-TUTpH)

* KinbKicTh OMHULL 3aC001B HABYAHHS Ta 00JIaJHAHHS, 10 BXOJSTH J0 KOMIUICKTIB, KOMIUICKCIB, HAOOPiB, BUSHAYAETHCSI
BIZIMOBIZIHO JI0 CepeIHbOT HATIOBHIOBAHOCTI Kilacy 3aKJia/Ly 3arajibHol cepe/IHbOT OCBITH.

T.B.0. reHepaJILHOI0 JTUPEKTOPa
JHPEKTOpPATy IKIILHOT 0CBiTH T. Kpacnocryn
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