3ATBEP/IXDKEHO
Haka3 MiHicTepcTBa OCBITH 1 HAyKH Y KpaiHu
22 gepBHs 2016 poky Ne 704

o "

TunoBui nepeJiik 3aco0iB HaBYaHH#A Ta 00/1aIHAHHA HABYAJbHOIO i 3arajJibHOr0 NPH3Ha4YeHHs M1 KaOiHeTiB NPHPOAHHYO-
MaTeMaTH4YHHX NpeaMeTiB 3arajJibHOOCBITHIX HaBYa/JbHHX 3aKJIaAiB

1. Lleit Tunosuii nepesyiik BU3HA4Ya€ BUMOTH 1O 3ac0o0iB HaBUaHHS Ta OOJIAAHAHHS, SKMMHU MOBHHHI OyTH oOyagHaHi kabiHeTH
6iosorii, reorpadii, MmareMaTHKH, Gi3HKH Ta XiMii 3araJIbHOOCBITHIX HAaBYAJIBHUX 3aKJIAJIB, BpaXOBYIOYM BUMOTH HOBITHIX TEXHOJIOTIH
BUKJIAIAHHS NPEAMETIiB IPUPOIHUYOTO LIUKITY.

Lle#t TunoBwmii nepenik 3abe3nedye €qUHI MiIXOAW 1 BUMOTH O PiBHS HAJAaHHS OCBITHIX NOCIYT NPUPOAHUYO-MAaTEMaTHYHOIO
HampsiIMy Ta piBHI yMOBH 3400YTTs OCBiTH Ul BCIX Y4YHiB, BU3HAya€ 3arajbHi Ta cHeuialbHi BUMOTH [0 MaTepialbHO-TEXHIYHOTO
obnagHaHHs KaOiHeTiB NPUPOIHUYO-MAaTEMAaTHYHUX NpPeAMETIB 1 € 000B'I3KOBUM ISl 3ac00iB HaBUYAaHHS Ta HaBYAJILHOIO OOJIaqHAHHS,
o OyayTh 3aKylnoBYBaTHCS Micis HabpaHHS YMHHOCTI LIbOrO Haka3ly, IUis BUKOPHUCTaHHS B 3arajlbHOOCBITHIX HaBYaIBHUX 3aKjajax
Jep>XKaBHOI Ta KOMYHaJIbHOI (POPMHU BIIACHOCTI Ta peKOMEHIALIMHUM JJIs1 HaBYaJIbHUX 3aKJIa/liB iHIIO1 (GOPMH BJIACHOCTI.

2. Y ubomy TunoBomy nepeiky TepMiHH BXXHBAIOTHCS y TAKUX 3HAUEHHSX:
6JI0K — CYKYIIHICTh B3a€EMOIIOB’ I3aHKX €JIEMEHTIB, 110 BAKOHYIOTh MEeBHY (YHKILiIO;
repbapiii — kosek1is (3i10paHHs) crieniaNbHO 310paHUX 1 3aCylIeHUX POCIHH, IpU3HaYeHa Uil HaBYaJIbHUX LiJei;



3aco0M HaBYAHHS — YaCTHHA OOJaJHAHHS 3aKJa/iB OCBITH AK CYKYNHICTh MaTepialibHUX OO’€KTIB, sIKI BUKOPHUCTOBYIOTHCS SIK
JDKEpeIio 3HaHb Ta CIIPUSIOTH OpraHi3allii mi3HaBajIbHOI JiSUTBHOCTI 1 BUXOBHOMY BIUIMBY Ha YYHIB;

IHCTPYMEHTH HaBUajbHI — Py4YHI Ta MeXaHi30BaHI 3HapsA[As abo mpuctpoi (00poOHI, MOHTaKHI, KOHTPOJIbHO-BUMIpPIOBAIIBHI,
XYJ0KH1, CaJIOBO-TOPOJIH1), MPU3HAYEH] JIJIsl BAKOHAHHS YYHAMHM MIPAKTUYHOT pOOOTH;

KapTa HaBUajbHa — KapTorpadiuHuil TBIp BCTaHOBJICHOTO (hopMaTy, 10 MoOya0BaHui B KapTorpadiuHiii MpoeKIii, y3aralbHEeHUu!
1 BUKOHAHHI y TIE€BHIA CHCTEMI YMOBHHX MO3HAa4Y€Hb 300pa>KeHHS MOBEPXHI 3eMJIl, 1HIIOTO HEOECHOTO Tijia Y HA3€MHOTO MPOCTOPY 3
PO3MIIIEHUMH Ha HUX 00’ €KTaMH PEabHOT A1MCHOCTI, 3MICT SIKOTO BU3HAYA€THCS HABYATbHUMH MPOTpaMaMH;

KOJIEKI[iSl — 310paHHs OJAHOPIAHUX NPEIMETIB, MiAIOpaHUX 3a POJOBUMHU Ta CUCTEMATH30BAHMX 33 BUJIOBUMHU O3HAKaMH, SIKE
BUKOPHUCTOBYETHCSA SIK HABUAJIbHO-HAOUHUI MOCIOHUK;

KOMIUIEKC — CHUCTEMHa KOMOiHalisi OyIb-SKMX BHJIB 3ac00iB HaBuaHHS, OO0JaJHAHHSA, HABYAJbHUX BUAAHb, (YHKI[IOHAJIBHO
OB’ I3aHUX M1 COOOI0 Ta OPraHi30BaHUX SIK €UHE L1Je s 3a0€3MeUeHHs JOCATHEHHS] BU3HAYE€HO1 HaBUaJIbHO-BUXOBHOI METH;

KOMILUICKT — Hab1p OyJb-SIKUX BHUIB 3ac001B HaBUYaHHS, 00JalHAHHS, HABYAJILHUX BUJAaHb, 3MICTOBHO TIOB’SI3aHUX MIXK COOOIO Ta
pU3HAUYEHUX JUIs 3a0€31eUEHHs JOCATHEHHS BU3HAUEHO1 HaBYaJIbHO-BUXOBHOI METH;

MaKeT — PI3HOBHJI MOJIEJI HaBYAJIBbHOI, IKa € 00’ €MHO-IIPOCTOPOBOIO KOMITO3UIIIEI0 KOMIUIEKCY CTPYKTYPHO B3a€MOIOB’SI3aHUX
OKpeMHUX 00’€KTIB, III0 BUBYAETHCS a00 BUKOPUCTOBYETHCA B HABYAJIbHO-BUXOBHOMY IPOIIEC];

MeOIl — pyxome MaiiHo a0o MaiiHO, AK€ Ha BIAMIHY BI1J] HEPYXOMOIO MOKHA TEPEMIIIYBATH 1 K€ BUKOPUCTOBYETHCS SIK
oOJaiHaHHS 3araJbHOTO MPU3HAYCHHS;

MIKpornpenapaT — IpioH1 00’ €KTH, SIK1 BaKKO PO3IMI3HATH HEO30POEHUM OKOM (11111 OpraHi3Mu, KJIITUHU Ta 3p13U KIITUH 1 TKAHUH
POCIIMH, TBAPHUH 1 JIIOAUHM) 1 SIK1 TOTPEOYIOTh BUKOPUCTAHHSA €JIEKTPOHHOI Ta ONTHUYHOI anaparypu;

MOJIeJIb HaBYaJIbHA — 3aci0 HaBYAHHS MEPEBAXKHO JIEMOHCTPAIITHOTO THUITY, IO CIPOIIEHO BIATBOPIOE 00’ €KT BUBYEHHS, SKIIO
HOT0 HEMOXKJIMBO a00 CKJIQJHO JEMOHCTPYBAaTH B HATYpaJIbHOMY BHUIJISIII; 00’€MHE a0o0 IJIOMIMHHE BioOpakeHHs (Koris) 00’€KTa,
MPOIIECY YU SBUIIA, B3aEMO3B’SI3KIB MIXK X YaCTMHAMM, 3 OLTBIIIOI0 a00 MEHITIOK YMOBHICTIO Y BIATBOPEHHI MPUHIIMIIIB, BIACTUBOCTEH
Oyn0BU Ta (GYHKI[IOHYBaHHS, 1110 BUBYAIOTHCS UM BUKOPUCTOBYIOTHCS B HABUAJIbHO-BUXOBHOMY MPOIIECi;

MYJISDK — PI3HOBHJ MOJIETl HABYAIBHOI, SKUH MaKCUMaJIbHO HAOIMKEHO BIATBOPIOE 30BHIINIHI BIACTHUBOCTI 00’€KTa, IO
BUBYAETHCS, ITHOPYIOUX HOTO BHYTPIIIHIO OYI0BY;

Ha0lp — CyKyMHICTh OJTHOPITHUX MIPEAMETIB, SIKI pa30M CTAHOBJISATH IIOCH ITLJIE;

oOJaJiHaHHS HaBYAJIbHE — YaCTHHA 3aC001B HAaBYaHHS SIK CYKYINHICTh MaTeplaJbHUX 00’ €KTIB, K1 3aCTOCOBYIOThCS JIJIS Mepeaayi
HaBYaJIbHOI 1H(POpPMALIii 1 B OKPEMHX BUIAJIKaX BUKOPUCTOBYIOTHCA K JXKEPEIO 3HAHb;



MoCyJl — MOPOXKHUCTI BUPOOU 31 CKJIA, TTIMHH, MJIACTMACH, METAJIy Ta IHIIUX TBEPAUX MaTepiaiiB, MpHU3HAYEHI [ 30epiraHHs
pPEUOBHH, JIIKAPCHKUX MPENapariB TOIIO;

TaONIUIsd HaBYaJbHA — JPYKOBAHHUM JHCTOBUN HAOYHHMM MOCIOHWK, IO MICTUTh IU(POBUN YU TEKCTOBHM MaTepiall, MaTIOHKH,
rpadiuni 300pakeHHs A UTIOCTpalii TeMU 4Yd PO3JAUTY HaBYaJbHOI MPOTpaMH 3 PO3TAlIyBaHHAM iX 3a TMEBHOIO CHCTEMOIO i
NpU3HAYCHUH IS IEMOHCTpAllli B yMOBaxX HaBYAJIbHOI ayAUTOPIi;

TEeXHIYHE 3aBJIaHHS — JIOKYMEHT, 1[0 BCTAHOBIIIOE OCHOBHI MTPU3HAYEHHS, TIOKA3HUKH SKOCTI, TEXHIKO-€KOHOMIYHI Ta CIeIiabHi
BHUMOTH 710 BUPOOyY, 00cATy, cTaaii po3poOieHHs Ta CKJIay KOHCTPYKTOPCHKOI JOKYMEHTAITi.

3. OcHaleHHs 3aralbHOOCBITHHOI'O HAaBYAJIBHOTO 3aKJIaJy IOBUHHO BIAOBIIaTH BUMOTaM:

JIep’KaBHUX OCBITHIX CTaHAApTIB;

HEOOX1JTHOCTI 1 IOCTATHOCTI OCHAIIIEHHS! OCBITHROTO MPOIECY JIJIsl TOBHOT peaizailii OCHOBHUX OCBITHIX IIPOTpaM;

KOMITJIEKTHOCTI 1 MOJYJBHOCTI, IO JO3BOJISIOTH pPEali30BYBaTH Pi3HI OCBITHI MPOTpaMHu, 3 YpaxXyBaHHSAM peaJbHUX
0COOJIMBOCTEH 3arajbHOOCBITHIX HAaBYAJIBHUX 3aKJIAJlIB Ta OCHOBHUX OCBITHIX IpOrpaM, PI3HUX poOOYUX MporpaM Ta HABYAIBHO-
METOJMYHUX KOMIUIEKCIB, HAMPSAMIB M03aypPOYHOI JISIIbHOCTI, @ TAKOX THIIMX MOTPEO yYaCHUKIB OCBITHBOTO MTPOLIECY;

BIJIMOBIJHOCTI CaHITApHO-TITEHIYHUM BUMOTaM, MOXKEXKHIN Ta eleKTpoOe3nelll, BUMOraM OXOPOHH 370pOB'sl YUHIB 1 OXOPOHU
mparli MpaliBHUKIB OCBITHIX YCTaHOB;

YHIBEpPCAIBHOCTI — MOKJIMBOCTI 3aCTOCYBaHHSI HABYAJILHOTO OOJIaIHAHHS ISl BUPIIIEHHS! KOMIUIEKCY 3aB/IaHb y HAaBUYaJIbHIN 1
N03aypOYHil AiSUIBHOCTI, B PI3HUX MPEIMETHHUX Tally3X, 3 BAKOPUCTAHHSIM PI3HUX METOAUK HaBUYaHHS TOIIO;

3a0€3Me4YEeHOCT] EPrOHOMIYHOIO PEXUMY POOOTH YHACHUKIB OCBITHBOTO MPOLIECY;

Y3rOJIPKEHOCTI CIIUTbHOTO BUKOPHUCTAHHS (3M1CTOBOTO, (PYHKI[IOHAIIBHOTO, TEXHOJIOTIYHOTO, IPOTPAMHOTO TOIIIO).

4. Komrmekraiisi KaOIHETIB MPUPOJHUYO-MATEMATUYHUX TPEAMETIB MIKUIbBHUMH MEOJSIMHM Ta HaBYAJIbHO-METOIUYHUMU
MaTtepiaiamMu 3IMCHIOEThCS BiAMoOBIAHO 10 [lonmokeHHs mpo HaBuYainbHI KaOlHETH 3 MPHUPOJHUYO-MATEMATUYHUX TMPEIMETIB
3arajJbHOOCBITHIX HABYAJILHUX 3aKJIa/IiB, 3aTBEPHKEHOT0 HaKa3oM MiHICTepCTBa OCBITH 1 HAYKH, MOJIO/I Ta criopty Bix 14 rpymus 2012
poky Ne 1423, 3apeectpoBanoro y MinictepcTsi rocTuilii Ykpainu 03 ciuns 2013 poxy 3a Ne 44/22576.



5. 3aco0u HaBYaHHS Ta HaBYaJbHE OOJAJHAHHA, IO MOCTABJSIOTHCS T4 BUKOPUCTOBYIOTHCS Y HABYAJIBHO-BUXOBHOMY IMpOIIECi
3araJlbHOOCBITHIX HABYAJIbHHUX 3aKJIaJ(iB, MOBHHHI MaTH HAa MOMEHT IOCTaBKM BHCHOBOK JEp)KaBHOI CaHITapHO-€IiIeMiOJIOT14HOT
eKCIEPTU3H, Ta/ab0 TEXHIYHMU MacmopT Ha BupiO, Ta/abo AekIapaliio Mpo BIAMOBIIHICTh BUMOTAM TEXHIYHUX PETJIAMEHTIB; OyTH
YKOMIUIEKTOBAaHUMHU 1HCTPYKLISIMA TIPO BUKOPUCTAHHS Ta 30epiraHHs BHKJIAJCHUMHU YKPaiHCHKOIO MOBOIO, Ta O0OOB’SI3KOBHM
METOJUYHUM 3a0€3MeUeHHIM ISl JeMOHCTPaLIHHUX, TPAKTUYHUX Ta Ja00paTOpHUX pOOIT BIAMOBIIHO 10 HABYAIHHOI IPOTPAMHU.

6. Komn’rotepue Ta MynbTUMeiiHe oOnagHaHHS A KaOiHeTiB Oiojorii, reorpadii, MareMaTuku, (Hi3UKKA Ta XiMii TOBUHHO
BIJIMOBIaTH BUMOTaM, HaBeJACHUM y Tabyumi 1:

Ta0mmis 1
Ha3zsa Texniune 3aB1aHms JemoHcTpaunii Ta jabopaTopHi po6oTn Kitskicts
3ac00y/00J1aJHAHHSA (32 HABYAJILHOIO IIPOIPAMOI0)
1 2 3 4
I. Komn'totepHe Ta MyJbTHMeiliHe 0012 JHAHHS
1. MyabTumeniiine 1.1. Komnuiekt myabTumeaiinoro odnagnands. Tum 1
00JIaTHAHHSA A) InTepakTHBHA I0LIKA:
JIOIIKA MIPSIMOT MPOEKIIii 3 MOXKIIUBICTIO HACTIHHOTO KPIiTUICHHS,
poOoua moBepXHs OIJIOT0 KOIBOPY, TBEPAA, 31 CIICIiaIbHUM aHTHOJIHCKOBUM ITOKPUTTSIM,
CTIMKHM JI0 YIIKO/DKEHb, PO3paxoBaHa, 30KpeMa, JUIs IMChMa Ha Hiii MapKepaMM Ha BOZISHIN OCHOBI;
MiHIMaIBHUHA PO3Mip IHTEPAKTUBHOTO TPOEKIIHHOTO 300payKeHHS] AKTUBHOI TOBEPXHI TOITKH —
HE MEHIIe HiX miaroHans 777 (195 cm) npu criBBigHOMEHHI cTOpiH 4:3 (mmpuHa 156 cM, Bucota 117
cM). Po3mip npoekniitHoro 300paskeHHS Ma€ 30iraTucs 3 aKTUBHOIO MTOBEPXHEIO JOIIKH BiIIIOBIIHO 10
il po3MipiB Ta aCHEKTHOTO CITiBBIIHOLICHHSI;
JIOIIIKa IOBMHHA 3a0e3MeuyBaTH MOXIIMBICTh YIIPABIIIHHS KOHTEHTOM 0€3M0CepeaHbO 32
JIOIIOMOT'010 TOTHKIB MaJIbIIiB PyKH a00 Mapkepa; 1

JOTUKOBA TEXHOJIOT1sI JOUIKM IIOBUHHA MIATPUMYBATH: HE MEHIIE 6-TH OJTHOYACHUX JJOTHKIB,
cTaHgapTHI GyHKIT MU, TpUHAIMHI JTiBOT Ta MPaBOi KHOIOK MUIII y TOYI JOTHKY 10 aKTHBHOT
MoBepxHi; GpyHKIifo multi-touch;

PO3IiIbHA 34aTHICTh NTO3UIIIOHYBaHHS HOTHKY — He MeHme Hix 4000x4000 Touok;

tun intepdeiicy — USB;

JIOBXKUHA 1HTep(PEHCHOro Kabelo — He MEHIIIa, HiXK HeOOXi/THA JUTS i JKITFOYCHHS IPUCTPOFO 10
MIEpCOHAIBHOTO KOMII'I0TEpa BUUTEIIS Y MICIIi HOTO BCTAHOBJICHHS;

ITIKJIFOYESHHS JIOLIKH J0 NEPCOHAILHOTO KOMIT F0Tepa BUUTEIS;

rapaHTis Ha JOUIKY He MEHIIe 3 POKiB
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B) MyasTumeaiiinuii npoekTop 3 KOPOTKO(POKYCHHUM 00’ €KTHBOM:

cBiTiaoBHi noTik He MeHie 2500 ANSI nmroMeHiB;

po3ninpHa 3maTHICTE TpoekTopa moBuHHA Oytm He MeHme XGA (1024 x 768 mikcemniB)
a6o WXGA (1280 x 800 mikceniB);

acIeKTHe criBBigHOmEHH 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHiIe S000 ronuH B CTaHIAPTHOMY PEKHMI;

MIPOEKTOP MOBHHEH KOMIUIEKTYBATHUCH ITiJIBICOM;

MPOEKTOP BCTAaHOBJIOETHCSA HA CHCHIATBHOMY MiJBICI, SKHA KPIMUTHCS O€3MOocepeHhO Hal
BEPXHIM KpaeM IHTEpaKTHBHOI JOIIKH JI0 CTiHU abo 10 cTeli;

BIJICTaHb BijJl 00’€KTHBa IPOCKTOPA 0 IUIONIMHHU MPOESKIii He OibIine 1 MeTpa;

JOBXHMHA iHTep(eHCHOTO Kabelo - He MEHIIA, HiXK HeOOXiTHa IS MiAKITIOYSHHS IPUCTPOIO 10
MTOPTATUBHOTO KOMITFOTEPa BUUTENS ¥ MICIIi HOTO BCTAHOBJIICHHS,

M AKITIOYCHHAS 301HCHIOETCS 10 TpadidHOTOo ajanTepa MOPTATUBHOTO KOMII'FOTEpa BUUTEII,

rapaHTis Ha MPOEKTOP HE MEHIIE 3-X POKIB;

rapaHTis Ha JJAMITY TIPOeKTopa He MeHIe 1-ro poky a6o 1000 roguH B pobogoMy peskumi

B) bazoe mnporpamMHe 3a0e3nmeyeHHsl [JJisl iHTEPAKTMBHOI JOMIKM Ta MYJbTHMeIiHHOIO
NPOEKTOPa 3 KOPOTKOPOKYCHUM 00’ €EKTHBOM:

JUISL CTBOPEHHSI, TIEpErIsily Ta MPOrpaBaHHs IHTEPAKTHBHOTO HABYAJILHOTO KOHTEHTY;

CYMICHE 3 ONEPaIliifHOI0 CUCTEMOIO0 KOMIT FOTepa BUUTEIIS;

HIATPUMYE IMIIOPT CTBOpeHUX (aiiniB pizHux hopmaris;

€ MOXIMBICTh 3MIHIOBaTH O0’€KT (pyXaTH, KIOHYBaTH, IEpeBEpTATH, 3MIHIOBATH PO3MIp,
OJIOKYBaTH, pelaryBaTH, POOWTH MPO30PHUM) 3a JOMOMOTOK CTaHJAPTHHX 3aCO0iB MPOTrPaAMHOTO
3a0€3MeYCHHS;

IHCTPYMEHT 3alHCy eKpaHa TIOBUHEH MaTH MOXITUBICTh 3amucaTH (30epertu) Bech poOOUHit CTil,
00paHy 30Hy a00 0OpaHe BiKHO;

HiITPUMY€E YKPaiHCBKY MOBY;

Ma€e QyHKII}0 aBTOMaTHYHOTO OHOBJICHHS

1.2. Kommiekt myabTuMeaiiHoro ooaagHanas. Tum 2
A) MyabsTiMeniiiHuii NpoeKTop 3 iHTePAKTHBHUMH (PYHKIiAMU:

cBiTiIOBH# MOTiK He MeHIne 2500 ANSI momeHiB;

po3miNbHa 3MaTHICTH MpoekTopa moBuHHA Oyt He Menme XGA (1024 x 768 mikceniB) ab6o
WXGA (1280 x 800 mikcermis);

acmnexkTHe criBBigHomenHs 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHmte 5000 ToIMH B CTAaHIAPTHOMY PEXUMI;

KOMILICKT €JICKTPOHHUX MapKepiB;

KOMIUIEKT JUIsl MiJBicY (KpilUIeHHS);

BiJICTaHb BiJI 00’€KTHBa IPOEKTOPA JI0 IUIOIIMHY MPOEKIii He Oinbire 1 MeTpa;

JIOBXKUHA iHTep(eiicHOTO Kabero - He MEHINA, HiXK HeOOXiTHA JIIs MiJKITFOUYCHHS MPUCTPOIO JI0
MMOPTATUBHOTO KOMITFOTEPA BUYUTENS Y MICI[i HOTO BCTAHOBJIICHHS,
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M AKITIOYCHHS 30IHCHIOEThCA 10 TpadigHOro afanTepa MOPTATUBHOTO KOMITIOTEpa BUUTEIIS,

TapaHTig Ha MPOEKTOP HE MEHIIE 3-X POKiB;

rapaHTig Ha JIaMITy IpoeKkTopa He MeHmIe 1-ro poky abo 1000 rogua B pobodomy pexxumi

B) MapkepHa aouka 1Jsi MyJbTUMEAiliHOT0 MPOEKTOPA 3 iHTepAKTUBHUMH QYHKIISIMH:

poboua TOBEpXHS MaTOBa, OiJIOTO KOJNBOPY, pO3paxoBaHA y TOMY YHCII U IHChMa Ha HIid
MapKepaMH Ha BOJSIHIM OCHOBI;

PO3Mip MOBMHEH BIINOBIAAaTH PO3Mipy IHTEPAKTHBHOI NMPOEKLIl MpoeKTopa, ajue JAiaroHaib He
menute 777 (195 cm) npu cniBBigHoeHHi cropin 4:3, 16:9, 16:10
B) Bba3ose mporpamHe 3a0e3nedyeHHsl VI MYJIbTHMeIiHOr0 NPOEKTOpPa 3 iHTePAKTHBHUMH
dynkuisimu:

JUISL CTBOPEHHSI Ta MEPETIIAAy IHTEPaKTUBHOTO HABYAJILHOTO KOHTCHTY;

CYMICHE 3 ONEpaliifHOI0 CHCTEMOIO KOMIT FOTEpa BUUTEIIS;

HasABHICTH 0a30BHX TpadiyHUX IHCTPYMEHTIB: BHOIp THIYy Ta KOJNBOPY Mapkepa, 0a30Bi
reoMeTpuuHi Qirypu (Koo, KBaapart, TPUKYTHHK), MOXIIUBICTh 3MiHH (OHY poO0U0i 30HH (B JiHIIO, B
KIIITHHKY);

MiATPUMKA OTHOYACHOI pOOOTH HE MEHIIE 2-X KOPHCTYBadiB (MapKepiB);

MOXIIMBICTh 3MIHIOBaTH 00’€KT (pyxaTH, KIOHYBaTH, IepeBEpTaTH, 3MIHIOBATH pO3MIp,
penaryBaTH) 3a IOTIOMOTOI0 CTaHAAPTHUX 3aC00IB IPOTPAMHOTO 3a0e3ICUCHHS,

MIATPUMYE YKPaiHCBKY MOBY;

Mae (YHKIIII0 aBTOMATHYHOTO 200 PYYHOT'O OHOBJICHHS

I') Cucrema iHTepaKTHBHOIO ONMTYBAHHS:
6e31poToBMi MyJbT /JIsi BUOOPY BapiaHTa BiJIOBiNI, HE MEHIIe 12 KiaBill;
MOy Ib-TIpHHMad 6€3IpOTOBOTO 3B’ 3Ky 3 MyJIbTAMHU;
CyMKa JuIsl 30epiraHHs Ta NepeHeCeHHS;
mporpaMHe 3a0e3MeYeHHS A1 CTBOPEHHSI, 30epiraHHs, BiITBOPCHHS Ta aHAIII3Y 3allUTaHb PI3HOTO

TUITY

I) AKycTHYHA cUCTeMa 30BHilIHs 200 BOYI0BAaHA B IIPOEKTOP:
MOTYXKHICTB: He MeHIIe Hix 10 BT;
gacrora: He ripmre Hixk 100 I'n-20000 Iy

2. Komn’1orepHe
00JIaAHAHHS

2.1. HapyaiibHMii KOMII’IOTEPHUI KOMILIEKC
A) TlopraTuBHMA KOMI'I0TEP BUUTES (HOYTOYK):

nporiecop: Pentium 32xx abo exBiBaleHT;

Bimeoanantep: iHTerpoBanuii Bineoaaanrep Intel HD Graphics 4400 abo exBiBajeHT;

omnepaTUBHA MMaM’siTh: TexHoJjoris He ripme DDR3, yactora He Mmenme 1600 MHz, 06’em mam’sTi
He menmre Hix 4 Gb;

JKopcTkuid nuck: tun He Tipme SATA, mBuakicte mmuHAens He Mmenme 5400 o6/xB, 00’eM
mam’ati He menie Hixk 500 Gb;

Oarapes: eMHICTh He MeHIIe Hix 6500 mAh abo He MeHIe § TOIMH aBTOHOMHOT po0OTH;

JMCIUIei: niaroHass He MeHme Hixk 157, mmpokodopmarauii TFT abo LCD, 16:9, makcumanbHa




poO3ninbHA 34aTHICTH HE MeHIIe Hik 1366 x 768;

WEB-kamepa: e menmie Hixk 0,3 Mp;

po3’emu Ta mopTu: He MeHIIe HiX 2 X USB 3.0 ta 1 x USB 2.0/HDMI/ LAN (RJ-45)/xapa-pinep/
ayzio BUXiT;

KoMyHiKalii: HasBHicTs Bluetooth ta/a6o Wi-Fi 802.11, LAN;

omeparliifHa cucTeMa: IIOIepeJHbO BCTaHOBJIEHA JlileH3idHa omnepauiiiHa cucrema (OC) 3
0€3KOINTOBHUMHM OHOBJICHHSIMH, HIIATPUMKOIO POOOTH Yy JIOKaJbHIH OOYMCIIOBAJIBHIA Mepexi 3
JIOMEHHOIO OpraHi3alli€lo Ta yKpaiHOMOBHUM iHTepdeiicom;

MakeT MporpaMHHUX 3aco0iB  odicHOro mnpu3Ha4YeHHs: cepTudikoBaHuii B YkpaiHi, 3
YKpaiHOMOBHUM iHTepdeiicoM, cymicuuii 3 obpanoro OC, 10 maTpUMy€e pPoOOTY 3 OCHOBHHMHM
¢atinoBumu popmaramu (DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML ta MDB, ODT, ODS,
ODP), a Takox poOOTY 3 €IEKTPOHHOO NOIMTOK. HasBHICTE YKpal[HOMOBHOT MiATPHMKH;

AHTHUBIPYC: TONEPEIHbO BCTAHOBJICHUH AHTUBIPYCHUIl 3aXHCT i3 3IAaTHICTIO BHSBJICHHS Ta
3HENIKOJUKCHHS MEPE)KEBHX 3arpo3, HAsBHICTIO MNPEBEHTHBHUX TEXHOJOTIH, sKi 3a0e3nedyroTh
BUSIBJICHHS HEBiJIOMHX 3arpo3;

TEPMiH Jii JineH3ii He MEHIIe HiX 5 PoKiB

b) HoprartuBHuii komn'rorep y4nsi (HoyToyk) ado npucrpiii - Tpancgopmep (2 B 1):

nporiecop: Intel Bay Trail Atom Z37xx abo €KBiBaJICHT;

Bifeoaaantep: iHTerpoBanuii Bineoamamnrep Intel HD Graphics abo exBiBajieHT;

orepaTHBHA I1aM SITh: 3 TEXHOJIOTI€l0 He ripuie Hixk DDR3, 06’eM nam’siti He meHiue Hixk 2 Gb;

xopcTkuid auck: Tun He ripuie SATA, mBuakicts mmuHgens He meniie 5400 06/xB, 00’em
nam’sTi He MeHure Hik 320 Gb abo TBepAOTLIbHUH (ieni-HakonuuyBad 3 00’€MOM MaM’Ti He MEHIIe
uixk 32 Gb;

Oarapes emuicTio He MeHIIe HixK 4000 mAh a6o He MeHIIe 6 TOAWH aBTOHOMHOI pOOOTH;

JICTIICH 3 iaroHauto He MeHmne Hix 10,17, Tum ceHcopHUit, He MeHmIe Hix 5 goTukiB, TFT abo
LCD, MakcumanbsHa po3JIiibHA 3aTHICTh HE MeHIIe Hixk 1366 x768;

WEB-kamepa: WEB-xamepa ve Mermie Hix 1,3 Mp;

po3’emu Ta moptH He MeHme Hik 1 x USB 3.0 ta 1 x USB 2.0/HDMU/kapa-pinep/ aymioBuxi;

KoMyHiKaIlii: HasBHicTh Bluetooth ta/a6o Wi-Fi 802.11b/g/n/;

KOPITYC: TIIJIOBOJIOTOCTIMKUH, BIATIOBIHICTh KJIACY 3aXHCTy HE MeHIIe Hix [P41;

omepaliiHa cucTeMa: TOMepPeAHbO BCTAaHOBIEHa JlilleH3iiHa omeparniiiHa cuctema (OC) 3
OE3KOIITOBHIMH OHOBJICHHSMH, MIATPHAMKOI0 pPOOOTH Yy JIOKaNbHIN OOYHMCIIOBAJIBHINA Mepexi 3
JOMEHHOIO OpraHi3amielo Ta yKpaiHOMOBHUM iHTepdeiicom. IloBHOIIHHA MiATpHMKa pPOOOTH
KOPHUCTYBaYiB 3 00OMEKEHUMHU MOITHBOCTSIMU;

MaKeT IporpaMHUX 3ac0o0iB 0(hiCHOTO NMPHU3HAUCHHS: MAaKeT 0(iCHOTO MPUKIAIHOTO NPOTrPaMHOTO
3abe3neueHHs 3 ykpaiHOMOBHUM iHTepdeiicoMm, cymicHui 3 obpanotro OC, mo maTpuMye podoTy 3
ocHoBHEMH (atmoumu popmatamu (DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML ta MDB,
ODT, ODS, ODP), a Takox poO0Ty 3 €IEKTPOHHOIO MOIITOIO;

AHTHUBIPYC: TONEPEJIHLO BCTAHOBJICHWH aHTHUBIPYCHHHM 3aXWCT i3 3[MaTHICTIO BUSIBJICHHS Ta
3HEIIKO/DKEHHS MEPE)KEBHX 3arpo3, HAsBHICTIO NPEBEHTHUBHUX TEXHOJIOTIH, sKi 3a0e3nedyroTh




BUSIBJICHHS HEBiZIOMUX 3arpo3;
TEpMiH Aii JineH3ii He MeHIIe HiX 5 poKiB

2.2. CneniajizoBaHe mporpamMue 3ade3ne4eHHst
A) IIporpamue 3a6e3nevyeHHs A1 TAKUX (PyHKIi:

MPUCKOpeHa 3HoMKa 3 MOXJIMBICTIO BHOOpy iHTepBaimy 3Homku WEB-kameporo i1 3060py
3aikcoBaHMX (OTO3HIMKIB B €JMHUI IOTIK Bize€O;

BIZICTE)KYBaHHSI TEPEMILIEHHs] OJHOr0 ab0 JIEKUIbKOX O0'€KTIB 3a KiTbKOMa IapameTpamu
(3MILICHHS, MIBUIKICT 1 NPUCKOPEHHS) B PEXHMMi peajbHOro 4acy i (ikCyBaHHS 3MiHH y (Qopmi
rpadikis;

ABTOMATHYHHI 3aMuC y pa3i BusBieHHs pyxy nepen WEB-kameporo

Jist opranizanii mKiapHOT HAYKOBOT
nmabopaTopii 3 BUKOPUCTaHHAM BOYIOBaHOT
a60 3oBHIITHF0I WEB-KkaMepn mKiTsHOTO
HoyTOyKa un WEB-kamepu mikpockorma 3
MOXJIMBICTIO BiJieo- i poTodikcamii pizHHX
SIBUII

B) Mikpockomn:
oun(poBYBaHHS IIOKa3aHb MPWIAAIB 3 JIHIHHUMH, pajiabHUMHU I[IKaJaMH, LUPPOBUMHU
THCIDICSIMA B PEKHMI pEaNbHOTO Yacy; CTBOPEHHS KapTH pyXy 00'€KTIB Y AOCIIIKyBaHii 001acTi

Jnist opranizauii mKibHOT HAYKOBOT
s1a00paTopii 3 BUKOPUCTAHHAM BOYIOBaHOT
a60 3oBHINTHF0I WEB-KkaMepn mKiTEHOTO
HOyTOYKa un WEB-kamepu mikpockorma 3
MOJKJIMBICTIO Bifieo- i poTodikcarii pisHHX
SIBUL

B) InTepakTuBHi My/IbTHMeiliHI eJIEKTPOHHI OCBITHI pecypcu:

MeNarorivydi  mporpamHi  3aco0u, BipTyanbHI JabopaTopii, MyJIBTHMENiIHHI IiIPYYIHUKH,
SNICKTPOHHI HABYAJIbHO-METOAWYHI KOMIUICKCH Y BHUIVISIII IHTEPAaKTUBHOIO 3aCTOCYBaHHS 3
MOJXUIMBICTIO pOOOTH B PEXUMI 0€3 MIAKIIOYCHHS M0 MEpeki IHTepHeT Ta (GYHKIIOHAIOM ISt
KOHCTPYIOBaHHSI YPOKIB JUIsl yCiX KJIaciB;

cHCTeMa YIpaBJiHHS OCBITHIMH TPHUCTPOSIMHU: IOJATOK IOBMHEH HaJaBaTH IHCTPYMEHTH JUIs
BIJINIPABJICHHSI Ta OTPUMaHHs YPOKIB, aIMIHICTPYBaHHsI OLIIHKH, KOHTPOJIIO 1 aKTHBHOCT] YUHIB

2.3. Wi-fi poyrep
[Mpuctpiii ans 3abe3neyeHHs: (YHKIIOHYBaHHS O€3JpOTOBOT Mepexi Kiacy i3 MOXIIHMBICTIO
3abe3neueHHs Oe3nepebiiiHol poboTH 10 30 0HOYACHO MIAKIIIOYEHHX [IEPCOHATBHUX NPUCTPOIB

2.4. BaratodyHKuioHaJbHUI NPUCTPiii (MPUHTeP-CKaHep-KoMmip):

¢dopmar nmanepy A4;

MIPUHTEP Ta KOIIip AJISL APYKY KOJIBOPOBUX Ta YOPHO-OLINX TOKYMEHTIB;

CKaHep KOJIbOPOBHX Ta YOPHO-O1JTMX JIOKYMEHTIB;

LIBHAKICTB IPYKY HE MEHIIE HiXk 25 CT/XB;

TEXHOJIOTIsl CTpyMeHeBa abo J1a3epHa;

CTapTOBHI KOMIUIEKT BUTPAaTHUX MaTepianiB Mae 3abe3neuyBatu He MeHIe HixX 4000 BuapyKiB
KOJIbOPOBHX JTIOKYMEHTIB (popmaTy A4 i3 cepeaHiM 3alIOBHEHHSIM CTOPiHKH He MeHIe 5 %;

BHUTpATHI MaTepiany JJs i€l MOJeli MPUHTEpa MArOTh OYTH TOCTYITHUMH I IPUAOaHHS B
Yxpaini

3. lemoncrpauiiine
00J1aTHAHHA

3.1. ITaneas 1eMoHcTpaUiiiHa
[IpeseHTamiitanii CTaTHYHUI KOMIUIEKT 3 YCTaTKyBaHHSM JUI 3aKPilUICHHA Ta IEMOHCTpamii
Ta0JIHIb, KapT, IEMOHCTPAIIIMHUX MOJIEJICH Ta 1HIIUX HAOYHHUX MOCIOHMKIB




1 2 3 4
4. llpucrocyBaHHA 4.1. Nomxka. Tum 1
Jomka mapkepHa, 0ila Ha MeTaneBiii OCHOBI, MOXE BHKOPHCTOBYBATHCH SK MAarHiTHa IS 1
KpiIUTeHHS IeMOHCTpaiiHoro 00IaHaHHS, larOHaJ b HE MCHIIE 2 M.
Mapxkepn [t 617101 ZOMKY (FOPHUIA, CHHIN, 3€JICHIA, YePBOHMH). 10 xomm.
T'ybka 111 MapKepHOT TOIIKH. 2
HaGip MarsiTiB Ju1s KpilUIEHHS 710 TOLIKH. 3
HaGip mi1st KpiruieHHs JOIIKU 1
4.2. Tomxka. Tum 2
Jomika aist Kpeilu TeMHO-3€JICHOT0, TEMHO-KOPUYHEBOTO YM YOPHOTO KOJbOPY, Ha OJHY, JBI, 1
YOTUPH, II'SITh POOOYMX TIOBEPXOHb, MOXKEC BHKOPHCTOBYBATHCH SK MAarHiTHa Ui KpIIUICHHS
JIEMOHCTpPAIIHHOTO 00JIaJHAHHS, JlarOHaJb HE MEHIIIE 2 M.
Ha6ip kpetimu ms momku (6ia Ta KOJILOPOBa). 5
Habip MaruiTiB A1 KPITUICHHS IO TOIIKH. 3
Habip mist kpituteHHs JOITKH 1

7. udpose

BUMIpIOBaJIbHE OOJIaIHAHHS, JEMOHCTpallliiHe oOJaJHaHHS,

oOnagHaHHs s JabOpaTOpHUX  POOIT,

MIKpoTpenapaTy, Ipuiaan, Hadopu, npriaaasd, mudpoBe oOJagHaHHS, AOJATKOBE MPUIIAJIL, PEAKTUBH Ta XIMIYHE TPUIAAIS IS
kabiHeTy 010J10T11 MOBHUHHI BIJIIOBIIATH BUMOTaM, HaBEJICHUM Yy TaOuII 2:

Tabani 2

USB-niopty KomI’toTepa, Ma€ MOKIIMBICTh 0€37pOoTOBOro Ta/abo JAPOTOBOTO CIIOCOOY ITiJ €IHAHHS
ab0 Mae aBTOHOMHHH pexuM poOOTH 3 Oe3rocepeHiM BUBOJIOM pe3yJIbTaTiB Ha BOYJJOBaHHH €KpaH 3
MOXJIMBICTIO MOJIAJIBIIIOTO 1X TIEPEHECEHHs st 00POOKH /10 OCHOBHOTO KOMIT FOTEpa.

Komruieke cynpoBOIKYETBCS KEpIBHUIITBOM 3 EKCILTyartalii, METOAWYHUM
NIPOrpaMHUM 3a0€3MeUeHHIM

IMOCIOHMKOM Ta

BOJIY;

TPaHCIIOPT PEYOBHUH IO POCIINHI;
BUMIPIOBaHHS apTepiajJbHOIO THCKY;
0OMiH pe4OBHH 1 €Heprii B KIITHHI;
¢dorocuHTE3

Hasga . JemoncTpauii Ta 1adopaTopHi podoTn L
TexHiuHe 3aBAaHHA KinbkicTh

3ac00y/00JaiHAHHSI (32 HABYaJILHOIO IPOrPaMOI0)

1 2 3 4
I. Hudpose BuMipioBaibHe 0012 HAHHS
1. Iudpose 1.1. HIudposuii BUMiproBaabHUN KOMIT'IOTePHUN KOMILIEKC 115 KabiHeTy GioJiorii JeMoHCTpYBaHHS: 1
BHMipIOBaJIbHE A) udpoBuii BUMipOBaJIbLHMI KOMII’IOTEPHUH KOMIIEKC UIS1 BUMTEIA: JIOCTI/IiB, 110 MiATBEPAKYIOTh:
00J1aTHAHHA nM(POBHI BUMIPIOBATEHUN KOMIT IOTEPHUN KOMIUIEKC 7151 KaOiHEeTy O10J10Tii MiKII09aeThes 0 ($hoTOCHHTE3; AMXaHHS; BUTIAPOBYBaHHS
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A.1. MeToanuHui OCIOHHUK:

METOAWYHUNA TOCIOHMK i3 TPOBENEHHS IHTCPAKTHBHHUX JIEMOHCTPAIlIfHUX EKCIEpUMEHTIB Ta
nmabopaTopHUX POOIT 13 MOKIHMBICTIO poOOTH B pexmMi 3 abo 0e3 MiAKIIOYeHHS 10 Mepexi [HTepHer,
IHTEpaKTHBHUM 3MICTOM, (PYHKI[IOHAIOM Ui peJaryBaHHS KOHTEHTY a00 CTBOPEHHS HOTaTOK Ta
3aKJIaIOK Oe3mocepeHho Y MOCIOHNKY, SIKUil mpaifioe B onepaniiaux cuctemax OC Windows, Ta/abo
Android, ta/abo iOS.

MetoauuyHuii TOCIOHMK 3 OioJyiorii TOBHHEH MICTHTH He MeHime 20 JAeMOHCTpamidiHUX
eKCIIEpUMEHTIB Ta J1abopaTopHUX poOIT 3 BHUKOPUCTAHHAM IU(POBOrO  BUMIpPIOBAJIBHOTO

KOMIT'FOTEPHOTO0 KOMIUIEKCY Ui KabiHeTy OioJorii, MaTH IHCTPYMEHTH [UIsi CTBOPEHHS BJIACHHX
EKCIICPUMCHTIB.

XapakTepuCTHKH HPOrpaMHOro 3a0e3nedeHHs HHU(POBOTO BHUMIPIOBAIFHOTO KOMITIOTEPHOTO
KOMIUIEKCY:

MOJKJIABICTh 300py MaHUX OJHOYACHO 3 JACKUIHKOX JATIHKIB;

KiJIbKa peXUMiB BimoOpakeHHs NaHuX: rpadiku, Tabmmmi, niarpamu i udpoBuil BUTIISIT;

MOJKJIMBICTh MAaTEMaTHYHOTO OMpAIIOBAaHHS 3i0paHUX NaHWX y BikHI rpadikiB Ta TaOmHIb i3
3aCTOCYBaHHSM OCHOBHUX ()YHKIIIH aHaTi3y rpadiqHAX JaHUX;

MOXIIMBICTh OTPUMaHHS CTATUCTUYHUX XapaKTEPUCTHK OTPUMAHUX JaHUX;

excriopT nanux B Excel Ta inmi nporpamu;

HasIBHICTb Bepciii nporpamuoro 3ade3nedenHs: OC, CyMiCHHUX 3 KOMIT FOTEPOM BUUTEIIsI/yUHS;

intepdeiic mporpamHoro 3a0e3rnedyeHHsl MOBHHEH OYyTH OaraTOMOBHMM (YKpalHOMOBHHH Ta
AHIJIOMOBHUI iHTepdelicu 000B'sI3KOBI)

A.2. AHanoroBo-uuQpoBuii neperBoproBay — 1:

AHasoroBo-uu(ppOBHil EPETBOPIOBAY TOBUHEH:

nparoBatu min ynpasninasm OC Windows, ta/abo Android, Ta/a6o iOS 3a gonomororo
MIPOTPaMHOTO 3a0€31eUeHHS;

MaTH MIAKITIOYCHHS 0 MEepCOHANBHOro KoM 'totepa yepes USB-moprt, Oe3aporoBuii cmocid
mia’eqHAaHHS a00 MaTh aBTOHOMHHU PEXHUM POOOTH 3 Oe3mocepefHiM BHBOJOM pE3YNbTAaTiB Ha
BOYZIOBaHMII €KpaH 3 MOXJIMBICTIO HOJAIBIIOTO iX IEpPEeHECeHHs Al OOpOOKM 10 OCHOBHOTO
KOMII 10Tepa;

MaTH 9actoty 3aMipiB He MeHme 100 000 Ha cexyHay;

MaTd He MeHIIe 4 TOPTIB AJs IMiJKIIOYEHHS 30BHINIHIX JATYMKIB, SKI MOXYTh TPaIOBATH
OJTHOYACHO;

MaTH BOYJOBAaHUI €EMEHT XHUBJICHHS 13 MOXJIUBICTIO MiATPUMYBATH 3alUC JAAHUX MPOTATOM
He MeHme 12 roavH;

MaTy po3JUIbHY 3/1aTHICTH 3aMipiB He MeHIe 12 OiT;

MaT{ MO>KJIMBICTh aBTOHOMHOT'O HarpOMaJDKEHHS IaHUX y BHYTPIIIHIO 11aM’SITh;

MaTy aBTOMaTHYHE PO3ITi3HABaHHS JATUYHKIB;

MAaTH 30BHIIIHIN iHIUKATOP POOOTH

JlaGopaTopHi A0c/TiTKeHHS:

BUMIPIOBaHHS YacTOTH CEPIIEBHX CKOPOYECHb;
PO3BHUTOK BTOMH TIPH CTATHYHOMY i
JTUHAMIYHOMY HaBaHTa)KCHHSAX;

BIUIUB PUTMY | HABaHTa)KCHHS Ha PO3BUTOK
BTOMU;

BU3HAYCHHS aKOMOJallii OKa;

BUSBJICHHS CJIIITOT IUIIMU Ha CITKIBIII OKa;
BUMIPIOBAHHS [1OPOTa CIYXOBOI Yy TJINBOCTI;
BU3HAYCHHS peaKLii 31HUIb Ha CBITIIO;
BIIaCTUBOCTEH (pepMeHTIB;

BU/IIJICHHS KHCHIO 3€JIEHOI0 POCIIMHOIO B
mporieci GOTOCHHTE3Y;

BU3HAYCHHS SKOCTI BOJM METOJaMU
XIMIYHOTO aHami3y.

aHAIITHYHE BH3HAYCHHS 1 TOCIKCHHS
OLJIKIB, JIIMI IiB, BYTJICBOIIB;

peaxIiii ocaKeHHs OLIKIB: OCaKCHHS OLIKIB
NPY HarpiBaHHi, KOHIEHTPOBAHUMHU
HEOpraHIYHUMHU KHCIOTaMH, OPraHiYHUMHU
PO3YMHHHUKAMH;

BUBYEHHS O1JIKOBOI IPUPOH (hEPMEHTIB;
BJIACTHUBOCTI (pepMEHTIB (BILIUB
Temriepatypu, pH, aktuBaropis ta
1HTI0ITOPIB HA AKTHBHICTH aMiJa3H CIIMHH);
MOpIBHAHHA  TporeciB  (QoTocuHTE’y i
XEMOCHHTE3Y;

JTOCTIKCHHS TIPOIYKTiB (DOTOCHHTE3Y;
JIOCIIZPKEHHS] YMOB, HEOOX1THUX IS
nepebiry (GoToCHHTE3Y;

KaTaboivYHi MPOIleCcH IPH MPOPOCTaHHI
HaCiHHS POCIIUH;

BHSBJICHHS 1 OTAC €KOJIOTIYHUX TPYI POCIIVH
BiZITHOCHO OCBITJICHHS,

BUSIBJICHHS 1 OITUC €KOJIOTTYHHUX IPYI POCIUH
BIZTHOCHO BOJIOTOCTI;

IIPOBEJICHHS arpOXiMiYHOTO aHAIIi3y IPYHTY
(perioHanbHI 0COOIMBOCTI)
JocaifHuIbKUil NPaKTUKYM
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A.3. latank pH (3oBHImmHIN) - 1;

niamazoH: He Byxk4e 0-10 pH;
TOYHICTh BUMIpIOBaHb: HE ripme 5%

A.4. JlaTauk TeMriepaTypH (30BHIMIHI) — 2;
niamazoH: He Byxde - 20 ° C - +120 ° C;
TOYHICTB: He ripme =+ 5%;
YYTJIMBHUH €JIEMEHT: PO3TAIIOBAHMH yCepeIuHi HAKOHEYHUKA JTaTYNKa;
KaniOpyBaHHs: HE BUMarae KajiOpyBaHHs

A.5. MikpodoHHuit naTuuK (30BHILIHIN) - 1;
yacToTHUH niama3oH: He Byxxde 100 I'ix - 8 000 I'ip

A.6. JTaTuuk ocBiTIIEHOCTI - 1;
niamazonu: He Byxue 0 - 600 5k; 0 - 6000 nx; 0 -150 kik;
TOYHICTbH: He ripme + 4%;
CHEKTPaJbHUI [iana3oH: BUAUME CBITIO

A.7. laTauk THCKY - 1;
niamazoH: He Byx4e 50 - 110 xIla;
TOYHICTH: He Tipme =+ 3%;
KaJiOpyBaHHS: HE BUMarae KajuiOpyBaHHs

A.8. JlaTauk BYTJIEKHACIIOTO Ta3y (30BHIiMIHIN) — 1;
BHMIipPIO€ KOHIICHTPAITiF0 MOJIEKY B miana3oHi He Byxde 500 — 5000 ppm

A.9. TaTunk Bosorocti — 1;
BUMIpIOE BiIHOCHY BoJIOTICTh Big 0% 10 100 %.
TOYHICTh BUMIPIOBaHb JIaTYMKa He ripie 5 %

A.10. Jatumk nuxaHHs (30BHIIIHIH) — 1;
BHUMIPIO€ HMIBUIKICTh PYXY HOBITPS, 110 HAJAXOIUTh BiJl JICTCHb,
Jiarma3oH BUMIPIOBaHb HE MEHIIIE S5 J1/C

A.11. Jaruuk EKT (30BHiwmHi#) — 1;
JUISL 3HATTS €JIEKTPOKapIiorpaMu poOOTH Ceplst;
JIaT4YMK 3a0e31eYyeThCsl KOHTAKTHUMU €JIEMEHTaMH JUIsl IPUKPIIUISHHS 10 NIKipH JIF0IMHA

A.12. laTumk ynbTpadiosneToBOro BUIPOMiHIOBaHHS — 1;
nmianasoH: He MeHme 0-10 Br/m?2, 0-200 Bt/m?;
JIOBKHMHA XBWIb: He MeHme 290-390 um

A.13. TaTuuk TeMrepaTypH HaBKOJIUIIHBOTO cepeoBUIma — 1;
temreparypa: Bix -30 1o +50 °C;
TOYHICTh: He ripme + 1%;
KaniOpyBaHHs: He BUMarae KajuiOpyBaHHs

A.14. JlaTu¥K 4acTOTH CepLeBUX CKOPOUEHb (30BHIIIHIH) — 1;
4acToTa ceplieBuX ckopoueHb: 0-200 ynapiB 3a XBUIMHY;

CaMocrocTepeKeHHs 32 YaCTOTOI CEPLEBUX
CKOpOYEHb YIPOAOBK JTOOH, THKHSI.
JociimkeH s TeMIepaTypHOI afanTartii
PENenTopiB MIKipH

IIpoekT
BusiBNeHHS piBHS aHTPOIIOTCHHOTO BILUTUBY B
€KOCHCTEMAaX CBO€ET MiCIIEBOCTI
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KaiOpyBaHHS: HE BUMarae KajaiOpyBaHHI
A.15. [latumk apTepiajJbHOTO THCKY (30BHIMIHIN) — 1,
JUISl BUMIPIOBaHHS apTepialbHOTO TUCKY JIIOANHH;
BUKOPHCTOBYE MAaH)XETy 3 IPUMYCOBUM HarHiTaHHAM MOBITPS;
BHAMIipIOBAJIBHIM Aiana3zoH: He Byx4e 0 — 375 MM.pT.CT.
A.16. atunk moBepXxHEBOi TeMmeparypu (30BHIMHIN) — 1;
JUTSL BUMIpIOBaHHS TeMIEpaTypH MOBEPXHI MIKIPH JTIOAAHHN a00 OyIb-SIKHUX IHIIINX IOBEPXOHB;
BHMIiPIOBAJIFHAH Jiana3oH TeMneparyp He Byxue: Bin -20°C mo +120°C
Habip xalemiB y KiIBKOCTi, HOOCTaTHIM U1 MiAKITIOYCHHS aHAJIOTOBO-IH(POBOTO
IIepeTBOpIOBaya Ta JaTIHKIB.
KinpkicHuid ckiaanq 1uppoBOro KOMIT IOTEPHOIO BUMIPIOBAJBHOTO KOMILIEKCY BH3HAYAETHCS
BUHMTEJEM, aje Mae OyTH JOCTaTHIM il BUKOHAHHS JOCHTIDKEHb Ta JIaOOpaTOPHUX pOOIT,
3a3HaueHHX y 1[boMy THIIOBOMY HepertiKy
B) Ilndposuii BUMipIoBaIbHUNH KOMII'OTePHUI KOMILIEKC AJIS YYHS: 2 -15*
[Tporpamue 3a0e3rne4eHHs Ta XapaKTEPUCTUKH H(PPOBOro BHMIpIOBAILHOTO KOMII IOTEPHOTO
KOMIUIEKCY Juisi  KabiHery Oiosorii Juis y4yHS aHaJOTi4HI NpOrpaMHOMY 3a0e3ledYeHHIO Ta
XapaKTePUCTHKAM IH(YPOBOTO BHUMIPIOBAJILHOTO KOMIUIEKCY JUIsi KaOiHeTy Oioyiorii ISl BYHTEIIS.
Iepenik natumkiB y ckiaai OU(GPOBOTO BHMIPIOBAIBHOTO KOMII IOTEPHOTO KOMIUICKCY [UIS yUHS
BU3HAYA€ETHCS BUMTENEM BIiANOBIJHO IO BUMOT HaBYAIBHOI IIPOTPaMH, ane Mae OyTH JOCTATHIM JUIst
BUKOHAHHS JIOCTI/DKEHb Ta Ja00paTOpHUX po0iT, 3a3Ha4eHNX y IboMy THIOBOMY meperniky
II. Boranika. Pociunu
1. Aemouncrpaniiine | 1.1. Kosekuii, repoapii, Moaesi, npuiiagu
o01aJHAHHSA A) Koaexkuii:
Mopdoomoris pociauH
Ckian xonekmii: 4 KOpoOKHM 3a TeMaMHM: Pi3HOMAHITHICTH INaroHiB, PI3HOMAHITHICTH JHCTKIB, | BymoBa Ta JKUTTENISUIBHICTH POCINH 1
PI3HOMAHITHICTB KBITOK, Pi3HI THIIH KOPEHEBUX CHCTEM. Po3MHOXEHHS i PO3BHTOK POCITHH
MicTuTh HaTypanbHi 3pa3Kd MaroHiB, JMCTKIB, KBITOK Ta KOPCHIB HAWOUTBII MOMIUPEHUX BHU/IIB
pOCTHH, po3MillleHi Ha OKPEMUX IUIAHIIETHAX JIHCTaX (He MEHIIE 5 3pa3KiB 3 KOXKHOI TEMH)
Haciuns i utonu (3 Temu) Po3mHOKEHHS i pO3BUTOK POCIUH 1
Ckman xonekiii: 3 kopoOKHM 3a TeMaMH: CyXe HACiHHA, TUIOAM Ta CIMOCOOM iX mommpeHHs; | ['omoHaciHHi
COKOBHTI TuIOAM (MYJISDKi); IIMIIKKA ToJOHAciHHMX. [IpencraBieHi HaTypadbHI 3pa3Kd Ta MYJSDKI
IUIOJIIB, @ TAKOXK JIEMOHCTPYIOTBCS CIIOCOOH X MOLITMPEHHSI
OCHOBHI 371aKOBi KyJIbTYpH IoxpuToHacinHi 1
MicTuTe HaTypanbHi 3pa3kKd HaWOUIBII MOIIMPEHUX 37TaKOBHX POCIHMH. 3pa3KH pO3MIIIEHO Ha
OKpeMUX IUTaHIIEeTHHX JucTax (He MeHme 10 3paskiB) B KopoOri
JInmainuku JIlnmaiHuku 1

MictuTh HaTypanbHi 3pa3ky HaWOUIbII MOMIMPEHUX BUAIB JIMIIAHHUKIB. 3pa3Ku po3MilleHi Ha
IUIAHIIETHHUX JIMCTax (He MeHIIe 6 3pa3KiB) B KOpoOi
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B) I'epoapii:

IepbOapri 3pa3ku BUCYIICHI, NPUKpIIUICHI OO0 TepOapHUX IHUCTKIB ¢opmary A4 Ta TOMIIIeHI B
criemianbHi mMakyBanbHI KOpoOku. KokeH repOapHUI JHUCT CYNPOBOMKYEThCS iH(OpPMAIE0 TIPO
POIUHHY Ta BHIOBY Ha3BH. KiJIbKiCTh 3pa3KiB 3aJIeKUThH BiJl KITBKOCTI POJTOBHX Ta BUIOBUX 3pa3KiB

Mopdomoris arcTka BynoBa Ta )XUTTEOisUTBHICTD POCINH
He menme 12 3pa3kiB
Mopdomnorist pociuH BynoBa Ta )XUTTEOisUTBHICTD POCIUH
He mennre 16 3paskiB
PocnuHu 3 pi3HUMH THIITAMH KOPEHEBHX CUCTEM BynoBa Ta )XUTTENISUIBHICTH POCIIUH
He menmie 12 3paskiB
OCHOBHI TpyIH POCIIUH BynoBa Ta >XUTTEIISUTBHICT POCIUH
He mennie 20 3pa3kiB
XKuttei GOpMHU KBITKOBHX POCIUH Po3MHOXEHHS # pO3BUTOK POCIMH
He mennte 15 3paskiB
CriopoBi pociuHH (BIIAIIH: MOXO-, IJIAYHO-, XBOIIE-, TAOPOTEIOIi0H!) Buii criopoBi pociuHu
He mennie 15 3paskiB
CuctemaTtka pociuH Bonopocri.
IepOapiif MicTUTH HAaTypallbHI 3pa3Ku YaCTHH POCIIH OCHOBHUX IPYIL: pOAWHU: 0000BI, 3:1aK0Bi; | BuIi ciopoBi pociuHw.
POIUHH XPECTOIBITI, CKJIAJHOIBITI; JiNiHHI, MaCIbOHOBI; PO3OIBITI, 30HTHYHI; CIIOpOBi pociwHU - | [lokpuUTOHACIHHI

BiJUILTH: MOXO-, INIAYHO-, XBOII[E-, TTATIOPOTEIOIi0HI.
He menme 50 repbapHuX 3pa3kiB pociuH (a0o iX poroBa 3aMiHa)

Binmin mokpuToHaciHHI (32 pOAMHAMI) [MoxpuToHaciHHi
He menmme 24 3paskiB

JuKopocIti pocITuHA [MoxpuToHaciHHi
He menme 15 3paskis

KynbrypHi pocianHn [NoxpuToHaciHHi
He menmie 30 3paskiB

Pocnunu icTiBHI 1UKOpOCITi IMokpuroHaciHHi
He menme 15 3paskiB

Jlikapchki pociauHH [MoxpuroHaciuHi
He mennie 25 3paskiB

Kurtresi popmu pocimH Oprani3mu i cepeIoBHILE ICHYBaHHS
He menmie 20 3pa3kiB

PocnunHi cniiBTOBapHCcTBa Oprani3mu i cepeIoBHILE ICHYBaHHS
He menmie 30 3pa3kiB

Pocnunu npuponHux 30H YKpainu Oprani3mu i cepeIoBHILE ICHYBaHHS
He mennte 30 3paskis

PocauHu npupoHUX 30H CBITY OpraHi3mH i cepeIoBHILE iICHYBaHHS

He mennie 30 3pa3kiB
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B) Monaeuni:
Kritina pocnuaHaa

Mogens IeMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyJOBH POCIMHHOI KIITHHH Ta ii OpraHoimis.
BurortoBnena 3 mractmacy, 3abapBiieHa B SCKpaBi KOJHOPH Ta BCTAHOBJICHA Ha IIACTaBKY. Po3mip
mozeii He MeHte 50 cMm

BynoBa Ta )XUTTEisUTBHICTD POCINH

Xnopomnact

Mogenb JeMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO OYJ0BH XJIOPOILIACTA POCIHHHOI KITITHHH.
Burorosnena 3 miaacTMacH, 3a0apBiieHa B SCKPaBi KOJHOPH Ta BCTAHOBJEHA HA MiJACTaBKYy. Po3mip
mojeni He menie 30 cm

BynoBa Ta )XUTTEOisUTBHICTD POCIUH

Mynsixi GpyKTiB
HaGip micTuTh OCHOBHI Buan (PpyKTiB, L0 NMPEACTaBIICHI B HATYpaJbHY BEIUYUHY, BUTOTOBJICHI
3 IUTACTMACH Ta 3a0apBJICHI B IPUPOJIHI Koabopu. He MeHIe 8 HaliMeHYBaHb

BynoBa Ta >XUTTEIiSUTBHICT POCIUH

Myl OBOUIB
Habip MicTUTB OCHOBHI BHIU OBOYIB B HaTypajbHY BEJIMYHHY, III0 BUTOTOBICHI 3 TIACTMACH Ta
3a0apBIieHi B pUpoaHi Kosbopu. He MeHnre 8 HaliMeHyBaHb

BynoBa Ta >XUTTEIIsUTBHICT POCIUH

Bynosa crebna

Mopens neMOHCTpYe OymOBY cTeOsia B IMO3TOBKHBO-TIONICPEYHOMY PO3pi3i Ha TICTOJIOTIYHOMY
piBHI Ta HOTO OCHOBHI KOMIIOHEHTH: TOKPUBHI TKAaHWHHU (eTiepMa Ta MPOOKOBHH Imap), Kopa 3 JIyoom,
miap TBIpHHX KIITHH 3 ACPEBHHOIO. Y IEHTpi cTebiia po3TamioBaHa cepleBWHA. [IpoBimHI mydkw
BHIJICHI KOJILOPOM: CYAHMHH, CUTOTIOAIOHI TpyOKu Tommo. BuroToBieHa 3 ruractMacu Ta 3abapBiicHa B
pUpoJHi Kosibopu. Po3mipu Mojeni He Mermie 35 x 15 cm

BynoBa Ta )XUTTEOIsUTBHICTD POCIUH

Bynosa nucrka

Mopgenb neMOHCTpye OyJIOBY JIMCTKa B I03/I0BXKHBO-TIONIEPEYHOMY PO3THHI Ha TiCTOJIOTIYHOMY
piBHI Ta HOro OCHOBHI KOMIOHEHTH: €IiIEPMIC 3 MpOJUXaMHu, Iy04acTuii Ta CTOBMUACTUil Me30(di,
NPOBIJHI IyYKH TOLIO. BurortoneHa 3 ruiactMacu Ta 3a0apBiieHa B NPUPOJHI KoJbopu. Po3mipu
Mojeni He MeHie 45 x 20 cm

BymoBa Ta >XUTTEIISUTBHICT POCIUH

[To310BXHI PO3THH KOPEHS

Mopenb JeMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO OylOBH KOpPEHs B IOB3JIOBXXHbOMY PO3THHI Ha
TiCTOJIOTIYHOMY DIiBHI, @ TAKOX INPOBIIHI IyYKH, KOPEHEBI BOJOCKH TOIIO. Mojenb BHIOTOBIIEHA 3
IUIacTMacH Ta 3abapBieHa B NpUpoIHi Koabopu. Po3mipu mojaeni He menmte 40 x 10 cm

BymoBa Ta >XKUTTEIISUTLHICTD POCIIUH

KBiTKH npeacTaBHUKIB PI3HUX POJMH (S0TyHS, MIIEHUI, KAPTOIUIS, TOPOX)

Habip cknanaerbes 3 KBITOK S0JIyHI, KapTOIUT, TOPOXY Ta MuIeHHNi. Mojeni KBiTOK MaloTh OyTH
po36ipHuMHU. BuroroBieni 3 miacTMacH, 3a0apBiieHi B IPUPOJIHI KOJHOPH Ta BCTAaHOBIECHI Ha
migctaBk. Po3Mipu Mozieneit He MeHine 25 cM

BynoBa Ta )XUTTEOisUTBHICTD POCIUH

XnamizoMoHaza

Moienb AEMOHCTPYE 30BHIIIHIO 1 BHYTPIIIHIO OyA0BY "HaWIpOCTIMMX" Ha MPHUKIAII
xJamigoMoHaau. BurorosneHa 3 miacTUKy Ta 3a0apBiieHa B IPUPOAHI KOJIBOopH. Po3mMip Mozernr He
MeHIIe 15 cm

Bomopocri

I') Moneni-amutikaimii:
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Po3MHOXEHHST BOOOPOCTI

Monenb-ammikamis MicTUTh 9 KapTOK, IO AEMOHCTPYIOTH OCOOIMBOCTI PO3MHOXKEHHS Ta CTamil
MOTLTY OMHOKIIITHHHOI BOJOPOCTI Ha MPUKJIAAi XJIaMigoMoHaan. Bei kapTku JaMiHOBaHI Ta OCHAIIEH|
MAarHITHAM KPIiTUICHHSIM

Bomopocri

Po3mHOXEHHS MOXY
Monenb-ammikamiss MiCTHTh 7 KapTOK, IO JAEMOHCTPYIOTH OCOOIHMBOCTI pO3MHOXKEHHS 3€JICHUX
MOXIB Ha NPUKJIal 303yJIMHOTO JIbOHY. Bci KapTKu TaMiHOBaHi Ta OCHaIIEHI MAarHITHUM KPIIJICHHSIM

Bumi criopoBi pocinHu

Po3MHOKXeHHS anopori
Mopenb-arutikaniss MiCTUTh 8 KapToOK, L0 JIEMOHCTPYIOTh €Taly XUTTEBOTO IMKIIY MAropoTi Ha
MIPUKJIaJl MIMTOBHUKA Y0JIOBIi4Oro. Bei KapTKy JJaMiHOBaHI Ta OCHAIIEHI MArHITHUM KPIiTUICHHSM

Buii criopoBi pocinHH

Po3MmHOXEHHS COCHU
Mopenb-ariikaiisi MiCTHTh 9 KapTOK, 110 JIEMOHCTPYIOTh OCOOJIIMBOCTI PO3MHOKEHHS
TOJIOHACIHHUX Ha MPHKJIAJi cOCHU. Bci KapTKu 1JaMiHOBaHI Ta OCHaIIEHI MarHiTHUM KpPiIJICHHIM

Tononaciugi

I) ODpuaagn:
[Ipunan Ans JeMOHCTPYBAaHHS BCMOKTYBAHHS BOJU KOPEHEM
CkafaeThes 31 CKIISHOT OCHOBH Ta T'yMOBOTO KOpKa. Po3mip npunany He meHiue 25 cM

Jlst criocTepexeHHsl 3a BCMOKTYBaHHSAM
BOJIM KOPEHEBOIO CUCTEMOIO POCIIHHH i
TPaHCHIPAII€IO B TUCTKAX

bynoBa Ta )XUTTEISUIBHICTh POCIIUH

[Mpunan 1t AeMOHCTpaLil BOIHUX BIACTHBOCTEH IPYHTY
KommnekTHicTh pritay: CKISTHAN MATHIP i3 TOAUIKaMU, MipHUN IIAITIHAD, JiiKa, GLIbTp,
r'yMKa

BynoBa Ta )XUTTEOIsTBHICTD POCIUH

[Mpuax anst BUSBIIGHHS ANXAIBHOTO Ta3000MiHY y POCIIHH

CkiagaeTbcss 3 OCHOBH-€MHOCTI, KPHIUKH, CITKM s 3pa3ka, MaHomerpa U-moxiGHOro 3
MOKa&)KYMKAMHU DIBHS, MIJCTaBKU JUIsi NpWIaay, TPYOKHM CHOJNY4YHOI Ta INNpPUI@A JUIs 3allOBHEHHS
MaHOMeTpa

BynoBa Ta )XUTTEOIsUTBHICTD POCIUH

2. OdiagHaHHs ISt
J1a60paToOpHUX
pooiT

2.1. I'ep6apii, koaekuii, MikponpenapaTu
A) T'epOapii:
I'epbapHi 3pa3ku BUCYIIEHi, NPHUKpIiIUIeHI 10 repOapHuUX JUCTKIB (opmary A4 Ta momimieHi B
criemianbHi makyBaibHI KOpoOku. KokeH repOapHUil JUCT CYMPOBOMKYEThCS 1H(OpPMAIE MPO
POJMHHY Ta BUAOBY Ha3BH. KijbKiCTh 3pa3KiB 3aJI€XHTh BiJl KIJIBKOCTI POJOBHX Ta BUIOBHX 3pa3KiB Ta
KiJIbKOCTI YYHIB Y KJaci

JKurreBi hopMu KBITKOBUX pOCINH
He menme 10 3pa3kiB

Po3MHOMXEHHS 1 pO3BUTOK POCIHH

2-15*

CriopoBi poCIIHHY (BiILIH: MOXO-, INIAYHO-, XBOIIE-, TTAIOPOTEIOIi0H1)
He mennie 8 repbapHuX 3pa3kiB

Bui criopoBi pocinHH

2-15*

Cucremaruka pociH. Bumii crioposi Ta cimM'sHi pocinHH
He menmre 20 3paskiB

Bui criopoi pocimau. [TokpuToHacinzi

2-15*

Cucremaruka pocius. PognHa 6060Bux. 31maKkoBi
He mennie 10 3paskiB

ITokpuronacinHi

2-15*

Cucremaruka pociuH. Poanna mimiiHux

IMokpuronacinHi

2-15*
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1 2 3 4
He menme 10 3pa3kis
Cucremaruka pocivH. PoarHa naciapoHoBux. XpectousiTi. CKiaJHOIBITI [MokpuroHaciHHi 2-15*
He mennie 10 3pa3kiB
Cucremaruka pociuH. PonnHa po3ousiTi [MokpuroHaciHHi 2-15*
He menme 8§ 3pa3kiB
CilbCBKOTOCTIOAAPCHKi POCTIHA IToxpuroHaciHHi 2-15*
He menme 10 3paskis
JluctsHi nepeBa Ta KyIi OpraHi3mHu i cepeoBHUIIE iICHYBaHHS 2-15*
He menme 15 3paskiB
b) Mikponpenaparu. boranika:
IMocTiiiHi MikpompenapaTé BMIIIEHI B CEpeJOBHINA, HEpO34YMHHI B BoAl. Mikpomnpemnaparu | Pociuan 2-15*
MOHTYIOTBCS Ha CTaHIAPTHUX NPEIMETHHX CKEIbLAX 3 BHKOPHUCTAHHAM HAKPUBHUX CKeEJIEIb,
03/100J1eHI €TUKETKOI0, Ha sIKii 3a3HaYalOThCsl Ha3Ba Mpernapary yKpaiHChKOIO Ta JIATHHCHKOIO MOBaMHU
Ta Horo HoMep 3a TMepeslikoM. 3pi3M MaKCHMadbHO TOHKI, B OJHWH Iap KIITHH, 1 MarmTh BCI
TaKCOHOMIUHI O3HAaKH. 3a0apBJCHI CTIHKUMH OApBHHKAMH, IO HE MOPYIIYIOTh CTPYKTYPY 00’€KTa.
O0’€XT pO3TALIOBYETHCS Y IICHTPI MPEIMETHOTO CKJIA.
Habip MikpormpenapaTiB po3Milllye€ThbCs B CIHCI[aJbHUX KOPOOKax 3 Ma3aMu ISl HpPEAMETHHX
ckenerb. MikponpenapaTd IOCTiifHI 3a TepMiHOM 30epiraHHs, 4iTki, sikicHi (mo30aBneHi Opyny,
CTOPOHHIX 00'€KTIB), IPUAATHI U1 BUBYCHHS 32 TOMIOMOT OO0 IIKITBHUX MIKPOCKOIIB 200 JyTI.
Cknan Habopy:
3eJIeH] BOIOPOCTI: BOJIBBOKC, XJIOPEIa, €BIIIEHA 3eJIeHa, CIIiporipa, yIOTPHKC;
CIIOPOTOH 303YJINHOTO JIbOHY;
COpYyc Naropori;
TOTIepPEYHi 3pi3u: MHIIKa, 3aB's3i;
MTHJIOK COCHH;
BHYTpIlIHs OynoBa: cTe0JIO, KOpiHb, JHCTOK; TKAaHWHA POCIMHHOTO OpraHi3My: NpOBiJHA,
MIOKPHBHA, MeXaHiYHa, POTOCHHTE3yI04a
III. Boranika. I'pu0u
1. lemoHcTpaniiine 1.1. 'epOapii, kosexuii, Moaei
00/1aTHAHHS A) Koaexkunii:
I'pubn I'pudn 1
Komexkuist ¢poTo300paxkeHs ICTIBHUX Ta OTPYHHHX TpuOiB, HAJAPYKOBAHUX HA IIYIKOMY Iamepi,
KO>KEH JINCT Ma€ JIeKiTbKa 300pakeHb OJHOTO 3 TPUOiB, CYIIPOBOKYETHCS iHPOPMAIIIEIO IPO POTUHHY
Ta BUJIOBY Ha3BH, OMHMC BUTJISALY Ta PO3MOBCIOKEHHsI. Mae micTuTy He MeHie 20 TUCTiB
Bonopocri. I'pubu. JIumaitHuku 1

B) I'ep0apii:
Bonopocri. I'pubu. JInmaitaukn

I'epbapHi 3pa3ku BHUCYIIEHI, IPUKPIIUICHI 10 TepOapHUX JIMCTKIB Gopmary A4 Ta momimieHi B
creniaJiibHi NaKyBasbHI KOopoOku. KoxkeH repOapHHMI JIMCT CyNpOBOIKYETHCS 1H(MOpMALIEd TPO
pOJMHHY Ta BUIOBY Ha3BH. He meHme 15 3paskiB
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1 2 3 4
B) Monaeni: I'pudnu 1
Mymsoki TpubiB
Habip micTuTe OCHOBHI BHIM TPHOIB B HATypalbHY BEIHMYMHY, BUTOTOBJICHI 3 IIACTMAcH Ta
3a0apBJIcHI B IPUPOAHI KOJIBFOPH, HE MEHIIE 7 MYJISDKIB MIANTKOBUX TPHOIB
2. Ooaagnannga nas | 2.1. Mikponpenapatu. I'puou I'pubn
ﬂaﬁf’PaTOP““X TMocTilini MikpomnpenapaTd BMIL€HI B CepelOBHINA, HEPO3YMHHI B Boai. Mikponpenaparu 2-15*
pobir MOHTYIOTbCS Ha CTaHAAPTHUX MPEIAMETHUX CKEJIbUAX 3 BUKOPUCTAHHAM HAKPUBHHMX CKEJELlb,
037100JIeH] €THKETKOIO0, Ha AKIH 3a3HA4al0ThCsA Ha3Ba IpenapaTy yKpaiHCHKOIO MOBOIO Ta HOTO HOMEp
3a mepenikoM. 3pi3d MaKCHMalbHO TOHKi, B OAWH IIap KJIITHH, i MAalOTh BCi TAKCOHOMIYHI O3HAKH.
3abapBiieHi CTIHKUMH OapBHUKAaMH, IO HE MOPYIIYIOTh CTPYKTYpY 00’ekta. O0’€KT pO3TaIllOBY€ETHCS
y HEHTpI mpeaMeTHOro ckia. Habip MikpompenapariB pO3MIIIYEThCS B CHCIiAIbHUX KOPOOKax 3
nasamu JJisl NpeIMETHUX CKelelb. MikponpenapaTd NOCTiHHI 3a TepMIHOM 30epiraHHsi, 4iTKi, sSKicHi
(mo36apneHi Opydy, CTOPOHHIX 00'€KTiB), NPUAATHI [JIsI BHBUCHHS 3a JOMOMOIOK MIKUIBHUX
MIKpOCKOMIB a00 Jy.
CkJiag HaOopy: JAPDKIKI; aKTHHOMIIIET; pi3omyc; THOHOBUK (rpu0); neHiw (0JakuTHA 1BiJIb)
IV. Teapunu
1. NemoHcTpaniiine 1.1. KoJaeknii
00J1aHAHHS Po3BuTOK KOMax 3 HEMOBHUM NepeTBopeHH:IM (CapaHa)
3pasku: s capaHu, CTagil PO3BUTKY JMYMHKH CapaHM, iMaro camka, iMaro cameils, juct | Ynenucronori. Komaxu 1
KaIlyCTH, IOIIKOPKEHUH CapaHoI0
Po3BuTOK KOMax 3 MOBHUM TiepeTBopeHHAM (IlloBkompsin) Unenucronori. Komaxu 1
3pas3ku: SHNS IMOBKOMPS/IA IMIOBKOBUYHOTO, T'YCEHHIS IIOBKOIPS/A MIOBKOBHYHOTO, JIUICUKA
LIOBKOIMPSAa IIOBKOBUYHOTO, iMaro camellb, iMaro caMmka, IOBKOBE BOJIOKHO, IIIOBKOBA TKaHWHA, JINCT
TYTOBOTO JiepeBa
Mopcbke THO Momrocku 1
Bionoriuni 00'€KTH MOPCHKOTO JTHA: KOPAIH, MOPCHKI 3ipKH, paKOBHHH MONIOCKiB. He mermme 10
00'eXTIB
Kopamu BararoxnituaHi. KHIIKOBOMOpOXKHUHHI 1
Jnst BuBUeHHs OyJOBM KOPaJIOBHX MOJiNiB. Mae MICTHUTH He MEHIIE 5 BUIIB KOpalliB
PakomnoniOni Ynenncronori. Pakomnomioni 1
Jlist BUBUEHHS OYJJOBH WICHUCTOHOTHX. Ma€ MICTUTH HAaTypalibHi 00'€KTH: pak pidKOBHH, Kpao,
KpeBeTKa
Mopcbka 3ipka BesxpebetHi 1
Jiis BUBUEHHS TIPEICTABHUKIB KJIacy 6e3XpeOeTHUX - THII TOJIKOIIKipi. Mae MicTuTH
HaTypaJbHHIA 00'€KT: MOPCHKa 3ipKa
Uepemnamiku MOJIOCKIB Montocku 1
Uepenamky JBOCTYJIKOBHX 1 4epEBOHOTHX MOJIFOCKIB Pi3HUX BHIIB
[Traxu 1

PisHOMaHITHICTB Mip'a
3pa3Kky BCiX OCHOBHMX THIIB Hip'st. 3pa3Ku po3MillleHi Ha OKPEMUX IUIaHIICTHHX JIMCTaX (He
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MeHIIIe 3 JIMCTKIB), B KOPOOIIi

Pi3HOMaHITHICTH KOMax
3pas3KH pi3HUX BUJIB KOMax

Bussnenns npnxnaaiB MMPpUCTOCYBAHb 10

CHoco0y KHTTS y KOMax

ITaBykomoniOHi
3pa3ku BUIB MTaBYKiB Ta TaBYKOMOMIOHMX

1.2. BoJsiori npenapaTu a6o npenapaTi B Ipo30poMy IUIACTHKY
KoskeH mpemapat po3MilieHO y IDIACTUKOBIHM Mpo30piit eMHOCTI i3 piAMHOIO, [0 KOHCEPBYE, a00
y IPO30pOMY IUIACTHKY.

KinmpuacTi yepsu

Hepeina
JleMOHCTpy€ 30BHILIHIO Oy10BY Hepeinu

Bes3yOka Momtocku
JleMOHCTpy€e 30BHILITHIO Oy/IOBY 0€33yOKH

Po3BuTOK KicTKOBOT proH Pubu
JleMOHCTpYE PO3BUTOK KICTKOBOT pruodU

BuyTpiuiss OymoBa xadu 3eMHOBO/THI
MicTUTh IO3HAYCHHS OPTaHiB Tia TBApUHU. J[eMOHCTpyYe 30BHIIIHIO i BHYTPIIIHIO OYA0BY ’ka0u

Tpuron 3eMHOBOHI
JleMOHCTpy€e 30BHILIIHIO OyJIOBY TPUTOHA

[Mamrok Ccasui
JleMOHCTpYy€E 30BHILIHIO Oy/IOBY MaltoKa

Po3Butok kypku IItaxu
JleMOHCTpy€e pO3BUTOK KYpKH

Smipka [Tnazysn

JleMOHCTpYy€E 30BHIIHIO OYAOBY SIIPKA

[NapasutuuHi yepu. Ackapuan (caMka, caMellb)
JleMOHCTpy€ 30BHILIHIO OYA0BY CAMKH Ta CaMIlsl aCKapHUIH

[MapasutuuHi 4epBu

Menysa KumrxoBonopoxHUHHI
JleMOHCTpY€E 30BHILIHIO OyJIOBY Mely3H

Byx 3mii
JleMOHCTpYy€ 30BHILIHIO OyIOBY 3Mil Ha MPUKJIAJi ByKa

[NaBykomoaioHi UnenucroHori. [TaBykomonioHi
JleMOHCTpy€ 30BHINIHIO OyIOBY OTPYHHHUX BH/IB NABYKiB Ha NPUKJIAAI KapakypTa abo TapaHTysa

CkoprtioH Unenucronori. [TaBykomonioHi

JleMoHCTpy€ 30BHIIIHIO OyAOBY CKOpITiOHA

1.3. O6'emHui moaeani
Kiitnna TBapuHHA

JleMOHCTpYe 30BHIIIHIO Ta BHYTPIOIHIO OyZOBY TBapuMHHOI KIITHHH Ta i OpraHoimu.
BurotoBnena 3 mactMacu, OpraHoii KJIITHHU 3a0apBiieHI B SICKpaBi KOJbOpH. BcraHoBieHa Ha
miacTaBky. Po3mip moneni He MeHtie 45 cM

TBapunu
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2 3
[Hdyzopis Tydenpka OmHOKITITHHHI
36impmena y 1000 pasiB momens iH(y30pil Tydhenapku, mo neMoHCcTpye ii OymoBy. Burorosnena
3 IDTacTMacH, 3abapBiieHa B MPHPOIHI KOJHOPH Ta BCTAHOBJICHA Ha IiJCTaBKy. Po3mipm moxerni He
MeHIue 25 cM
Timpa KumxoBonopoxHUHHI

JleMOHCTpYe 30BHIIIHIO Ta BHYTPIMIHIO OyAOBY MPiCHOBOAHOTO ToJina - Tigpu. CKiIagaeTscs 3
JIBOX YaCTHH: MOB3JOBXXHBOT'O PO3TUHY JOPOCIOT0 OpraHi3aMy Ta 30UIbIIEHOr0 ()parMeHTy YacTHHH
Tina. BurorosneHa 3 miuactMmacu, 3a0apBiieHa B IPUPOJHI KOJHOPH Ta BCTAHOBJEHA HA IiJICTaBKH.
Po3mip moneni He Mennie 30 cm

JlaHueTHUK

JleMOHCTpY€ 30BHIIIHIO i BHYTPILIHIO OYZOBY JaHIIETHUKA HA TT030BXKHBOMY PO3pi3i: HABKOJIO-
3s10pOBY TOPOXHHHY, XOPAY, HEPBOBY TPyOKy, MEpPEAPOTOBY JIHKY, 3f0pOBi IIUIMHH, KHUIIKiBHHUK,
aHaTBHUIA OTBip, XBOCTOBHH IUTABHUK. BHTOTOBJIEHA 3 TUIACTMACH Ta 3a0apBJicHa B SICKPaBi KOJIBOPH.
Po3mipu mogeni He merme 50 cm

3arayibHa 6i0Ioris.
XopoBi.
EBouroniiine BUeHHs

Bes3yOka

JleMOHCTpYe  30BHIIIHIO 1 BHYTPIIIHIO OYHZOBY IBOCTYJIKOBOTO MOIIOCKA - 0e33yOKH.
Burorosnena 3 mmacTMacu, 3a0apBleHa B NPHPOAHI SACKpaBi Koiapopu. Po3mipum Moneni He MeHIIe
50 cm

Momrocku

Jo1oBuil yeps sk

JleMOHCTpY€E 30BHIIIHIO 1 BHYTPIITHIO O0yIOBY KLTFYaCTOTO YePB ' sIKa HA MPUKIIAII TOMIOBOTO
4yepB'sika. BUTOTOBJICHA 3 IUIACTMACH, 3a0apBJIeHa B ICKpaBl MPUPOJIHI KOJs0pH. Po3mipu mozeni He
MeHIe 50 cm

KimpuacTi yepBu

Mo30k xpebeTHHX TBapHH

Habip ckiamaetsest 3 5 mMomeneil MO3Ky XpeOSTHHX Ta 5 MiJCTABOK ILIACTMACOBHX. MIiCTUTh
MOJIEli MO3KY IIPEJCTABHHUKIB IM'ATH TPyH XpPEOETHHUX TBAPHH: KOCTUCTHX pPHO, 3EMHOBOIHHX,
[UTa3yHIB, MTaXiB, CCaBI[iB. MoJeni BHIOTOBJCHI 3 IUIACTMACH, BCTAHOBJICHI Ha MiACTaBKU. Pi3Hi
BIJJIJIM TOJIOBHOT'O MO3KY Ha MOJENSIX BUALICHI PI3HMMH KOJIbOPaMHU

XpeOeTHi.
EBouroniiiine BUeHHs

Ckenet pubu Pubu
Mopgens siBnsie  co00I0 TIPUPOAHWK OcCTeoyoriyHMH Marepian. CkeneT 3MOHTOBAHWH 3
ypaxyBaHHSM BiJTBOPEHHS MPUPOJIHOTO TIOJIOKEHHS TUIa TBapHMHU Ta  3aXWIIEHWH IMPO30PHM
IUIACTUKOBHMM KoBHakoM. Po3mip mozeni He meHnte 25 cM
Ckenetu XOpAOBUX
Mogeni sIBISIOTE  cO0OI0 TNPHUPOAHUHA oOcTeojoriyHMii Marepian. CKeneTH 3MOHTOBaHI 3
ypaxyBaHHSM BIATBOPEHHS NPHUPOJHOTO TIIOJOXKEHHS Tila TBapUH Ta  3aXHIIEHI NPO30pUM
IUIACTHKOBHUM KOBIIAKOM
Ckener xabun 3eMHOBOHI
Po3mip mozeni He MeHIe 25 cM
Ckenet roy6a [Traxu

Posmip mozeni ve menmie 30 cMm
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Ckenet Kpois Ccasiii 1
Posmipu mogeni He MeHme 45 cM

1.4. Bapeabedni moaei
BuroTtoBmneHi 3 IMCTOBOTO TEPMOIUIACTHKY 3 TIIHOMHOIO penbedy 10 3 cM.
3o006pakeHHs 3a0apBIeHO B IPUPOIHI Koiapopu. Po3mipu Mozen He meHtre 60 x 40 cm

Bynosa siiug ntaxa IITaxn 1
Moens IeMOHCTPY€E BHYTPIITHIO OyIOBY SIMIIS ITaxa

BHyTpimiHs Ta 30BHIIIHS Oy0Ba AOIIOBOTO YEpB sKa Kinpuacti yepBu 1
Mopenb JeMOHCTpYE BHYTPIIIHIO Ta 30BHILIHIO OyJOBY KINBYAaCTHX 4YEpB'SIKIB Ha MpPUKIaAi

JIOIIIOBOTO Y€pB 'sIKa: KPOBOHOCHY, HEPBOBY, JIMXaJIbHY, TPABHY Ta CEUOCTATEBY CHCTEMH

BuyTpimins OyaoBa puou Pubu 1
Mogenb IeMOHCTPYE 30BHIIIHIO Ta BHYTPILIHIO Oy/10BY pHOH Ha NPUKJIaZl Kapacs

BHyTpimiHs OynoBa cinumaka YepesoHori 1
Mopenb IeMOHCTPYE 30BHIIIHIO Ta BHYTPILIHIO Oy/IOBY YepEBOHOTUX HA NPUKJIAJII CIIMMaKa

BuyTpimins OynoBa xabu 3eMHOBO/IHI 1
Mogenb IeMOHCTPY€E 30BHINIHIO Ta BHYTPIIIHIO OyJOBY a0H: AUXalbHY, KPOBOHOCHY, TPaBHY

Ta CEYOCTaTEBY CHCTEMH

BaytpimHs OynoBa xpyma UnenucroHori 1
Mopgenb 1eMOHCTpY€ 30BHIIIHIO Ta BHYTPINIHIO Oy/I0BY XpyIlia: KpOBOHOCHY, HEPBOBY, TPaBHY,

JMXaJbHY, BUIUIBHY Ta CTaTEBY CHCTEMHU

BHyTpimHs OynoBa samiipku [Mna3ynn 1
Mopenb 1eMOHCTPY€ 30BHIIIHIO Ta BHYTPINIHIO Oy/IOBY SAIIIPKH: KDOBOHOCHY, HEPBOBY, TPABHY,

JMXaJbHY, BUIUIBHY Ta CTaTEBY CHCTEMHU

BaytpimHs OynoBa nraxa Mraxu 1
Mogens JOeMOHCTpPYE 30BHIIIHIO Ta BHYTPINIHIO OyHOBY MTaXxa Ha TMPHUKIAAI Toiryda:

KPOBOHOCHY, HEPBOBY, TPaBHY, AMXaJbHY, BUJIIBHY Ta CTATEBY CHCTEMHU

BHyTpimizs OynoBa KpoJist Ccasui 1
Mopenb JeMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyJIOBY KPOJIsi: KPOBOHOCHY, TPaBHY, TUXAIbHY,

BUJIIJIBHY Ta CTATEBY CUCTEMH

Buytpimns 6ynoBa cobaku Ccasrii 1
Mogens IOeMOHCTpPYE 30BHIIIHIO Ta BHYTPIOIHIO OymOBY cO0akdW: HEpBOBY, IWXaJlbHY,

KPOBOHOCHY, TPaBHY, C€40CTaTEeBY CHCTEMH

EmOpioHansHMIA pO3BUTOK TBAPHHU Xopmosi 1
Mogenb 1eMOHCTpYE BCi cTail po3BUTKY eMOpiOHA TBapHHH

2. O6aagnanns aas | 2.1. Mikponpenaparu. 3oosoris 2-15*

J1a60paTOpHHX
pooiT

IMocriiiHi MikponpenapaTH BMIlleHI B CepeJOBHINA, HEPO3YMHHI B BoJil. Mikpomnpenaparu
MOHTYIOTBCS Ha CTaHJAPTHHX IIPEIMETHHX CKENbISIX 3 BHKOPHCTaHHSIM HAKPHUBHUX CKeJellb,
037100J1€HI €TUKETKOI0, Ha SIKil 3a3HaYaloOThCsl Ha3Ba IpenapaTy JaTHHCHKOIO Ta yKPailHChKOI0 MOBAMH
Ta HOro HOMep 3a mepenikoM. 3pi3M MakCHMaJIbHO TOHKi, B OJMH INap KIITHH, 1 MalTh BCi
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TaKCOHOMIUHI O3HakW. 3abapBieHi CTIHKMMH OapBHUKAMH, IO HE MOPYIIYIOTH CTPYKTYPY 00’€KTa.
OO0’€XT pO3TAIIOBYETHCS y LEHTPI NpenaMeTHOTro ckia. Halip MikpompemapaTiB poO3MIIIyeThCS B
CremiaJbHUX KOpPOoOKax 3 MmazaMu JUId IpeAMETHUX cKelellb. MikpomnpenapaTu IOCTiHHI 32 TepMiHOM
30epiranHs, d4iTKi, SKicHI (mo30aBieHi Opymy, CTOPOHHIX O0'€KTiB), NpHAATHI Ui BHBYCHHSA 3a
JOTIOMOT OO IITKITBHUX MIKPOCKOTMIB a0 JyT.

Cxuian HaOopy: rifpa (3arajibHa CTpYKTypa); pOTOBHI anapaT riJipy; IiaHapis (KUIIKIBHUK); acKapuia
(>kiHOUYa ocoOMHA); ackapua (PO3THH JKIHOUMX CTATEBUX OPraHiB); CUCYH STOHCHKHUN (KOITYJISIIIis
napy); KiHIiBKa OJPKOJIH; KiHIIBKAa MYXHU; KPHIIO O/KOIH; O/1KoI1a (Ko i MIIIeYOK 3 OTPYTOI0); KPHIO
KOMapa; KpUJIO METENIMKA; KPOB KaOH; SIMLICKITITHHY )Ka0u; 1epo nraxa

V. JioauHa

1. IemoncTpauiiine
00JIaITHAHHSA

1.1. Mogeani
A) O0'emui moaeuti:
Ckener J0IUHU

Mopenb neMOHCTpye 0a30BMH KICTKOBUH ONOPHO-PYXOBHMH amapar JoauHu. KiHIiBKu
KPIIUIATHCS HAa THYUYKiil OCHOBI. BuroropiieHa 3i CremialbHOTO IUIACTHKY, 1[0 TOYHO IMITYE KiCTKOBY
TKaHHHY, Ma€ MIPUPOJIHI KOJILOPH, HA CTOSIKY, po30ipHa. Bucora ckenera 170 cm

bynosa nronunu

UYepen moauHu

Mopens 1eMOHCTpYe OyAOBY deperna JTI0IUHM i € po30ipHOIo. BepxHs momoBrHa yeperna
Bim'enHyeThcs. HIDKHS mienena 3'eJHaHAa 3 MOACIUTIO PYXOMHM NPYKAHHUM KpituteHHsIM. BuroToBiena
3 IUTACTHUKY, 110 TOYHO IMITY€ KICTKOBY TKaHIHY Ta IPUPOJIHE 32a0apBICHHS, B HATYPaJIbHY BEITHIUHY

XpeOrti moguHr
Mopnenb neMoHCTpye OymoBY XpeOLiB JIIOAWHHM. BHroToBieHa 3 IUIACTHKY Ta 3abapBiicHa B
HaTypanpHHU KoJip. CKIamaeTbes 3 7 pisHUX TUMIB XpeOIriB. PosMip Moneni He MeHIIe 35 cM

Cyrnobu ronuHY (Pi3HI THIIH)

HaGip MicTHTh OCHOBHI BUIU CYIJIO0IB JIFOAMHU: KYJIbIIOBUIL; KOJMIHHHM; IUIEHOBHIA; JTIKTHOBHH.
Mogeni  pyxomi Juis neMoHcTpauii (yHKIIOHANIBHUX pyxXiB. BHroTOBIEHI 3 IIIACTHKY, LIO TOYHO
iMITy€e KICTKOBY TKaHUHY, MaciiTad He MeHie 1:2

Bynosa 3y6a moauau

Mogens po36ipHa, JEMOHCTPYE BEJIMKHA KYTHIH 3y0 JIOJUHM, IO TOB3IOBXHIM PO3THHOM
IiMAThbCS Ha JAB1 yacTUHH. [IpUpoAHMMH KOJIBOpPaMH BHIIJICHI BCi CTPYKTYpPHI KOMIIOHEHTH 3y0a.
BuroroBnena 3 miacTuky, 3a0apBiieHa B NMPUPOJHI KOJNBOPH, Ha mijacraBmi. Macmrab Moneni He
meHute 1:5

BepxHs Ta HIWKHA 1esenH JoauHu. 'iriena 3y0iB

Mogeni BepxHIX Ta HWKHIX psiiB 3yOiB (1esienn) KpIIUIAThCS HAa THYYKOMY METaJeBOMY
3'€/IHaHHI 1 JaIOTh 3MOTY 03HAHOMUTH Y4HIB 3 OyZOBOIO Iiesnern Ta siceH. Jlo Mozeni gonaersest 3yOHa
IIiTKa, 32 JOIOMOTOIO SIKOT MOJKHA JIEMOHCTPYBATH NPaBHIbHY TEXHIKY AOTIISLY 32 3y0aMu 1 pOTOBOIO
MIOPOXKHMHOI0. BUroToBIeHa 3 macTuky, 3adapBiieHa B IPUPOIHI KOJBOPH Ta 30iiblIeHa B MaciTabl
He MeHme 1:3

T"ooBHMI MO30K JIFOTMHHA
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Mogens € po30ipHOI0, CKIATAETHCS 3 TPhOX YACTHH 1 MiJCTaBKH, IEMOHCTPYE 30BHIIIHIO Ta
BHYTpIIHIO OyIOBY MO3KY JIOAWHU (CEpeAHid MO30K, MPOMIKHHH MO30K, MiCT, M030490K). HepBoBi
ITyYKd BHIUIEHI KOJNBOpOM. BuroroBmeHa 3 IDIacTHKYy Ta 3abapBieHa B TMPHUPOIHI KOIBOPH, B
HATYpaJIbHY BEJIMYUHY

Byxo moaunan

Mogens € po30ipHOIO, NEMOHCTPYE 3OBHIITHE, CEPEIHE Ta BHYTPIIIHE BYXO 3 OKPEMHMH
CIYXOBUMH KiCTOYKaMH, JaOIpUHT 31 CTPEMIHIEM, CIYXOBHM Ta BECTHOYIIIPDHUM HEpPBaMH.
BurortoBnena 3 acTuky Ta 3a0apBicHa B IPUPOJIHI KOJBOPH, MaciuTad He MEHIIE Hixk 1:5

OKo TIoANHA

Mogens € po30ipHOI, JEMOHCTpYE OyAOBY OKa JIOJUHU: CYIMHHY OOOJOHKY, CITKIBKY,
paiiny)xHy OOOJIOHKY, 3IHHII0 Ta KPHIITAIMK, CKIOBHAHE TijJO, 30pOBHH HeEpB. Burotomiena 3
IUIACTUKY, 3a0apBiieHa B IPUPO/IHI KOJIbOPH, Ha migcraBui. Pozmip mozeni He meHme 10 cm

I'opranp mronuHn

Mopens po30ipHa, 1a€ 3MOTy IEMOHCTPYBATH MOYATKOBI BiJIIJIM TPABHOT Ta TUXATBHOI CHCTEM:
rOpTaHb, MiI'I3UKOBY KICTKY, TPaxero, 3B'SA3KH, M'S3H, CYAWHH, HEPBOBI 3aKiHYCHHS, IIUTOBHUIHY
3a103y. BuroToBnena 3 miuactuky, 3a0apBiieHa B SCKpaBi MPHPOIHI KOJbOPH, Ha mincTaBui. Po3mip
Mozeni He MeHIe 30 cM

Hocornorka mronuan
Mopenb J1eMOHCTpYe OyA0BY HOCOTJIOTKH JIFOJUHH B cariTalbHOMY po3pi3i. BurotosneHa 3
IUTACTHUKY, 3a0apBlieHa B SICKpaBi MPUPOIHI KOJBOPH, Ha mifcTaBmi. Po3mip Mozeni He Mermie 20 cMm

TpaBna cucrema.
JluxaneHa cuctema

Jlerewi roauHA

Mopens po30ipHa, IEeMOHCTpYe OYIOBY JETeHb JIIOJUHH: OpOoHXialdbHE IEepeBO, OPOHXIONH i
QIIGBEOJNTH, JIETCHEBI apTepii, JlereHeBi BEHW, HEPBU 1 JiM(AaTHYHI CyIWHH, JIETEHEBa ILICBpA.
BuroTtoBneHa 3 IiacTuKy, 3a0apBieHa B sICKpaBi MIPUPOIHI KOIBOPH, HA IUIAHIICTI-MTiAcTaBIi. Po3mipu
moxeni He Mentre 30 x 40 x 10 cm

I[I/IX&J'ILHEI CHUCTEMA

Cepue n0auHI

Mogens po30ipHa, IETaabHO IEMOHCTPYE aHATOMIIO CepIls i3 IUTYHOYKAMH, 3 MEpeACcepasMHu,
BeHamu 1 aoptoro. Ilepemust crinka 3HiMHA. KopoHapHi apTepii i BEHHM MO3HAYEHI KOJIBOPOM.
Burotosnena 3 ninactuky, 3ab6apBieHa B SICKpaBi MPUPOJIHI KOJHLOPH, Ha MiACTaBIl. Po3mipu Mozerni He
meHnie 10 cm

KpOBOHOCHa CUCTEMA

IInyHok MroauHU

Mogens € po30ipHOI0, IEMOHCTPY€E aHATOMIIO IITyHKA JTIOAWHHU: OylI0BY IUTYHKOBHX M $3iB, BCi
IIapy HITYHKOBOI CTiHKH, pesbed 3MOPILIOK CIIM30BOi OOONOHKH, Cy[IMHH, a TaKOX MICIle TO€HAHHS
cTpaBoxoxy Ta cgiHKTepa HUTyHKa. BUroTomieHa 3 IutacTHKy Ta 3abapBieHa B SICKpaBi NPUPOJHI
kosbopu. Posmipu moneni ve mennie 25 x 20 x 10 cm

TpaBna cucrema

Hupxka monunun

Mopenb TeMOHCTPY€E aHATOMiIO HUPKH JIIOAWHU: MO3KOBY PEYOBHHY HHPKH 1 HUPKOBI MHCKH,
Ha/IHUPHUK, HUPKOBI i HAJHUPKOBI CYJIWHH, BEpXHiil Bigpi30K ced4oBOay. BUrororieHa 3 IUIacTHKY,
3abapBiieHa B CKpaBi NPUPOIHI KOJIbOpH, Ha miacTaBui. Po3mip Mozerni He MeH1e 20 cM

BuninbHa cucrema
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[Nedinka roquHA
Mogens TEMOHCTPYE aHATOMIIO TEUiHKH JIIOJUHH. BUTOTOBNIEHa 3 IIIACTHKY, 3a0apBieHa B
SICKpaBi MPUPOJIHI KOJIBOPH, Ha mmigcTaBii. Po3mip moneni He MeHme 20 cM

TpaBHa cuctema
KpoBonocHa cucrema

Topc nmoannHu JIrongnHa
Po30ipHa Monens BUTOTOBJIEHA 3 IDIacTMacH Ta 3abapBieHa B NPUPOAHI KOIBOpH. Mozemb

JNEMOHCTPYE TOPC JIOAWHH 3 PO3KPHUTOI0 TPYIWHOIO, IO MICTHTH CepIle, JIETeHi, BiATUIM TpaBHOI

CHCTEMH, TIEHiHKY, HUPKH, a TAKOX JIEMOHCTPYE CariTallbHUK po3pi3 rojoBu. BurorosneHa 3 miacTuky

Ta 3abapBiicHa B sICKpaBi NpUPOJHI KOJIbopU. Brucora Monerni He MeHIe 85 cM

B) BapeanedHni moaei: Jlronuna

Tonora moaunu. CariTanbHUE po3pi3

Mopenb NE€MOHCTpYe TOJOBY JIIOAMHM B CariTaJbHOMY pO3pi3i, L0 JO3BOJSE  YYHSIM
03HAWOMHUTUCH 3 ii BHYTPINIHBOIO AHATOMIYHOI OY/JOBOIO: UYEPEMHOK KOPOOKOI, HOCOBOIO
MOPOKHHHOK, FaiMOPOBHUMHU Ma3yXaMH, POTOBOI MOPOKHHHOK, HMIMHHUM BiAIIIOM XpebdTa TOIIO.
BuroroBnena 3 JIMCTOBOTO TEPMOILIACTY 3 INIMOMHOIO penbedy 10 3 cM. 300paxeHHs 3abapBieHO B
pupoHi Kombopu. Posmipu moneni He MeHne 30 x 20 cm

BynoBa CiMHHOTO MO3KY JIFOAUHA

Mopenb nIeMOHCTpye OynOBY CHHHHOIO MO3KYy, INO JO3BOJISIE YYHAM O3HAHOMHTHCH i3
30BHIIIHBOI0 Ta BHYTPIIIHBOK AHATOMIYHOK OYIOBOI i CTPYKTYPOH CHHHHOTO MO3KY JIIOJHMHH.
BuroToBiieHa 3 JIMCTOBOTO TEPMOILIACTY 3 MHOMHOI penbedy a0 3 cM. 300paxkeHHs 3a0apBiIeHO B
pupoiHi Kosibopu. Po3mipu Mojeni He menmie 60 x 40 cm

HepBOBa CHUCTEMA

Bynosa nuryHka JiroauHU

Mozienp NEMOHCTPYE ILUIYHOK JIFOIWMHM Yy PO3pi3i, IO JIO3BOJISIE Y4YHSIM O3HAHOMHTHUCH i3
30BHILIHBOI0 Ta BHYTPILUIHROIO aHAaTOMIYHOIO OyIOBOIO oOpraHy. BuroroBjeHa 3 JHCTOBOTO
TEPMOIUIACTY 3 TIHOUHOI0 penbedy 10 3 cM. 300paxkeHHs 3a0apBICHO B MPUPOIHI KObopu. Po3mipu
Mojeni He MeHiie 60 x 40 cm

TpaBna cucrema

bynosa oka mroaunu

Mozenp IeMOHCTPYE OKO JIFOAMHH, IO JO3BOJISIE YYHSM O3HAWOMHUTHCH i3 30BHIIIHBOIO Ta
BHYTPILIHBOI aHATOMIYHOK OyJ0BOIO OpraHa. BUroToBJieHa 3 JMCTOBOrO TEPMOIUIACTY 3 TIIMOMHOIO
penbedy 1o 3 cM. 300pakeHHs 3a0apBiieHe B IPUPOAHi KoibopH. Po3mipu moneni He meHe 60 x 40
cM

Oxo

BynoBa me4iHKy THOIHHU

Monens neMOHCTpYe OyAOBY TIEUYIHKH JIFOJUHH, IO JO3BOJSE YYHSIM O3HAHOMHUTHCH 13
30BHIIIHBOK Ta BHYTPIIIHBOK aHATOMIYHOK OYIOBOK oOpraHa. BuUroromieHa 3 JHCTOBOTO
TEPMOILIACTY 3 TIHOWHOIO penbedy 10 3 cM. 300pakeHHs 3a0apBieHe B MPUPOIHI KOabopu. Po3mipu
mozeni He mertre 30 x 20 cm

TpaBHa cuctema.
KpoBoHnocHa cuctema

Bbynosa Byxa moauHu

Mogens AEMOHCTPYE BYXO JIIOAMHH Y pO3pi3i, IO J03BOJIE YYHSM O3HAHOMHTHCH i3 HOTO
30BHIIIHBOI0 Ta BHYTPIIIHBOIO aHATOMIYHOIO Oy/IOBOIO: BYIIHOIO PaKOBHWHOIO, 30BHIIIHIM CIyXOBHUM
PoxoJIoM, 6apabaHHOIO MEPETUHKOI0, MOJIOTOYKOM, KOBAJICIIKOM, CTPEeMiHIleM, €BCTaxi€BOIO TPYyOOIO,
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3aBHTKOI0. BHWTOTOBJEHA 3 JIMCTOBOTO TEPMOIUIACTY 3 TIAMOMHOIO penbedy 1m0 3 cM. 300pakeHHS
3a0apBJICHO B MPHUPOAHI Konbopu. Posmipu monerni He MeHIe 60 x 40 cm

Bynosa mxipu ironuHA

Mopens IEeMOHCTpYe MWIKipy TIOAWHHA Y PO3pi3i, IO TO3BOJSE YYHSIM  O3HAHMOMHTHUCH 3
aHaTOMIYHOIO0 OYyIOBOIO MIKIpH Ta CTPYKTYpOIO Ii BHYTPIMIHIX IIApiB: BOJIOCCAM, KOPIHHSAM BOJIOCCH,
NOTOBMMHM Ta CaJbHUMH 3aJI03aMH, KPOBOHOCHHUMH CyJMHaMH. BHIroTOBI€Ha 3 JHCTOBOIO
TEPMOIUIACTY 3 INIMOMHOIO penbedy 10 3 cM. 300paskeHHs 3a0apBieHEe B MPUPOHI KOJIbOpH. Po3Mipu
Mojeni He MeHute 60 x 40 cm

[ToxpusHa cucrema

bynosa cepus aroquHu

Mopenb AeMOHCTpYe ceplie JIOJUHHA B pO3pi3i, MO AO3BOJSAE YYHSIM  O3HAHOMHTHUCH 3
AHATOMIYHOIO OYJOBOIO OpraHa. BHUroToBIICHa 3 JIMCTOBOTO TEPMOIUIACTY 3 TIIMOMHOIO penbedy 1o 3
cM. 300paxkeHHs 3a0apBJICHO B IPUPOJIHI KoabopH. Po3mipu mozeni He meniie 60 x 40 cM

KpoBoHocHa cuctema

BynoBa niereHiB JIt0[UHH

Mopnenb JeMOHCTpYE TUXalIbHYy CUCTEMY JIOJIMHH y PO3pi3i, 10 JO3BOJISE YYHAM O3HAHOMHUTHUCE 3
AQHATOMIYHOIO OYIOBOIO JICTCHIB Ta allbBeOJl. BUTOTOBICHA 3 JIMCTOBOIO TEPMOIUIACTY 3 TIIMOMHOIO
penbedy mo 3 cm. 3o0paxeHHs 3abapBiIcHE B IPUPOAHI KOIbopH. Posmipu mozeni He merme 60 x 40
cM

JluxanbHa cuctema

BynoBa TpaBHOI CHCTEMH JIIOAUHH

Mojienb JEMOHCTPYE TpaBHY CHUCTEMY JIIOJMHH: POTOBA MOPOXKHUHA, CTPABOXiJl, IUIYHOK,
MedyiHKa 3 >KOBYHUM MIiXypOM, TOHKHI Ta TOBCTHH KHINKIBHUKH. BHUroTOBJI€HA 3 JHCTOBOTO
TEPMOILIACTY 3 TIHOUHOI0 penbedy 10 3 cMm. 300parkeHHs 3a0apBiicHEe B MPUPOIHI KOJILOpH. Po3mipu
mozen He meHie 60 x 40 cm

TpaBHa cuctema

EMOpioHaNbHUIA PO3BUTOK JTFOAUHU

Mozenp NeMOHCTpYe BCl cTajii pPO3BUTKY eMOpioHa JIIOJMHU. BHroTOBiIEHa 3 JMCTOBOIO
TEPMOILIACTY 3 TIHOUHOIO pesibedy 10 3 cM. 300paxkeHHs 3a0apBICHO B MPUPOIHI KOJILOpH. Po3mipu
Mojeni He MeHiie 60 x 40 cm

JIronquna

YosoBiui Ta )iHOYi cTtaTeBi opranu. CaritTaabHuUN po3pi3

Mogenb IEMOHCTPYE AaHAaTOMIYHy OyJOBY 4YOJOBIYOi Ta JKIHOYOI CTaTEBUX CHCTEM B
cariTaJJbHOMYy po3pi3i. BurortomieHa 3 JHCTOBOro TepMmoIuiacTy 3 MIMOMHOIO penbedy 10 3 oM.
306paxkeHHs 3a0apBiieHe B IpUpoiHi Kosbopu. Posmipu Moneni He meHme 60 x 40 cm

CrareBa cucTemMa

B) puaaau:
MeTtpoHoM

MetpoHom Oararo)yHKIIOHAIFHUH €JIEKTPOHHUI BHKOPHCTOBYETHCS IiJ| 4Yac HPOBEICHHS
JEMOHCTpaLiiHUX JOCIi/IB MO0 CIIOCTEPE)KEHHS Ta PEryJIIOBaHHS YacTOTH TaKTIB y OlONOTiYHUX
00'exTiB, BiApaxyBaHHA TOYHHX IpPOMDKKIB dacy. [Ipmmax mpamioe B TppoX peXumax. TexHiuHi
XapaKTePUCTHUKH METpOHOMA 0araTo(yHKI[IOHAILHOTO E€IEKTPOHHOTO: | peXuM - CeKyHJoMip 3i
3BYKOBOIO 1HIHMKAIII€I0 IHTEPBAJIB Yacy, 2 peXXUM - METPOHOM, 3 PEeXHUM - Talimep, Micisl 3aKiHIeHHS
PaxXyHKY TIOAA€THCS 3BYKOBHH CHTHAI

Kamepron
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[Ipunan meTaneBwii, TeHEpye 3BYKOBY XBIIIIO IIEBHOi YacCTOTH, BCTAHOBIICHHH Ha JEpeB’sSTHUIM
PE30HYIOUUH SITUK

CanTt™MeTp
Crpiuka BUMIpIOBAJBbHA i3 CAHTUMETPOBAMH ITOJITIKAMH, JOBXKHIHA | M

Tepesu 3 Baskkamu Ta misirpamamu (1o 200 1)

Tepesn 3aCTOCOBYIOTBCS IS 3BaXKyBAaHHS CHITYYHX Ta IHIINX pe4oBUH. ['abapuTHI po3Mipu
TepesiB He MeHme 25 x 10 x 5 cm.

Cknan HaOopy BaxkiB Ta Mimirpam: 50r—1; 20r—2; 10r-1; Sr-1; 2r-2; 1r-1,
500mr—1; 200mr—2; 100mr—1; 50mr—1; 20mMr—2; 10mr—1

Pocromip

Pocromip HacTiHHMII JUIi BHMIpY 3pOCTy JIIOJMHM B TMOJOXEHHI crosun. Pocromip
YCTaHOBIIOETBCSI Ha OYAb-SKy BEPTUKAIbHY MOBEpXHIO. PocToMip CKiIamaeTbesi 3 BEPTUKAIBHOT
METaJeBOi CTiiKH, sIKa KPIMUThCS Ha CTIHKY Ha (DiKCOBaHIM BUCOTI 3a JOMOMOTOIO JBOX KPOHIITEHHIB.
Ha crifitii pyxJInBo BCTaHOBJICHUH piBeHb I BUMIpY pocTy. CTaHAapTHO HIKalla IMOAUIOK POCTOMipa
MIOYMHAETHCS BiJl OTHOTO METpa

Tepesu eneKTpoHH1

Jinis Bu3Ha4YeHHS Baru (y TOMY YHCII 9UCTOI) Tl Ta piguH. TounicTs BuMiproBauHS — 0,01 T.
PigxoxpucranmiaHuii eKpaH, aBTOMaTHYHE BMHUKAaHHA Ta BUMUKaHHs. JKHUBICHHSA — BiI Mepexi Ta/abo
ABTOHOMHE

Tonometp
Jis BuMipy THCKY KpoBi 3a metogoM KopotkoBa. CTaHZapTHa HEHIOHOBA MaHXeTa po3MipoM
He MeHIe 25 - 35 cMm. OcHaieHuit MAaHOMETPOM

dDoHeHI0CKOIT
J11s1 MOHITOPUHTY apTepiallbHOTrO THCKY

INopuuHMKY micouHi (HaGip 1 xB., 2 XB., 5 XB.)
T'oOMHHMKY ITiCOYHI, BUTOTOBJIEH] 31 CKJIa Ta OCHAILEH] IIACTUKOBOKO IIiJCTAaBKOIO.
Ckiax HaOOpy: TOAMHHUK MiCOYHUHE | XBuHHA - 1]
TOIMHHHK MICOYHHUHN 2 XBHINHA — 1;
TOAUHHMK ITICOYHHUHI 5 XBUIMH - 1

[punan xns mopiBHsAHHS BMicTy CO; y MOBITPI, MO BIMXAETHCS 1| BUIUXAETHCS

Jnst nemoHcTpanii 301bIIEHHS KiJIbKOCTI BYIJIEKHCIIOTO Ta3dy y IMOBITpi, IO BHAMXAETHCS, B
MTOPIBHAHHI 13 MOBITPSM, IO BAUXAETHCS

KomrmiekTHicTs:

npoOipka — 2,

npoOka rymMoBa 3 BOMa OTBOpamMH — 2.,

[IJTAHT i3 TPIHHUKOM 1 MyHIIITYKOM — 1,

IITaTUB-TiACTaBKa — 1

2. Mikponpenapatu

2.1. Mikponpenaparu. AHaToMisi
ITocTiitHi MikpompemapaTH BMIIICHI B CEpeIOBHINA, HEPO3UYMHHI y BOJi. Mikponpenapatu

2-15*%
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MOHTYIOTBCS Ha CTaHIAPTHUX IPEIMETHHX CKENbIAX 3 BHKOPHCTaHHAM HAaKpPHUBHHX CKeJlelb,
03100JIeHI €THKETKO0, Ha SIKii 3a3HaYaloThCsl Ha3Ba Iperapary JaTHHCHKOIO Ta YKPAaTHCHKOI0 MOBaMH
Ta HOro HOMEp 3a TMeperikoM. 3pi3M MaKCHMalbHO TOHKi, B OIWMH INap KIITHH, i MAaioTh BCi
TaKCOHOMIUHI O3HakW. 3abapBieHi CTIHKMMH OapBHUKAMH, IO HE MOPYIIYIOTH CTPYKTYPY 00’€KTa.
OO’eKT pPO3TAIIOBYEThCA y IEHTPI MpeaMmeTHoro ckma. Habip MikpompemapaTiB pO3MIMIYETBCS B
creLiaIbHUX KOpOOKax 3 ma3aMu JUIsl MPEAMETHUX cKelienb. Mikpornpenaparn MHOCTiHHI 32 TEpMiHOM
30epiraHHs, 4iTki, siKicHi (mo30aBiieHi Opydy, CTOPOHHIX O0'€KTiB), MPHIATHI Ui BUBYECHHS 3a
JIOIIOMOT' 00 HIKUIBHUX MIKPOCKOIIIB 200 JIyII.

Ckiag HaOopy: THMIIM M'SI30BHX TKaHMH: TJIaJieHbKa, MOCMYTOBa, CKEJETHA; KICTKOBA; XPSII
rialiHOBUi; )KUPOBa TKAHMHA; HEPBOBA TKAHWMHA; IMIIHAPUYHUMN CMiTENiN; OaraToNIapoOBUil CMiTENi;
IUTaCKAN eIiTelNill; HeHpoemiTemid (CMakoBi pPeLENTOpH); KPOB JIOOWHM; INKipa JIOAWHH, >KIHOUI
XPOMOCOMH; YOJIOBiYi XpPOMOCOMH; CIIEPMATO3011IH JIIOAUHH; SHICKITITHHA JTIOAUHH

VI. Mouiekynsipuui,

KJIITUHHMH, OPra”i3aMHMiIl Ta HaJOpPraHi3MHMi piBHI opranizauii KMTTS

1. NemoHcTpaniiine
00JIaITHAHHSA

1.1. Koaexuii
HatypanbHi 3pa3kd pOCIHMH, PO3MINICHI HAa OKPEMHUX IUIAHIICTHHUX JIMCTaX, B KOpPOOI,
CYMPOBOKYIOTHCS METOAMIHUMHE PEKOMEHIAIIISIMHU

Apomop¢ho3u y pociuH
He menmre 5 nucris

OCHOBH €BOJIIOLIHHOTO BUEHHS

ImioamanTanis y pociuH
He menme 5 nucris

OCHOBY €BOJIIOLIHHOTO BUEHHS

[NaneonromnorivyHa (GopMu 30epe’keHHS BUKOITHUX PEIITOK POCIUH i TBAPHH)
3pa3ku BIIOWTKIB, CKaM'SHIJTOCTEH, a TaKOX BHKOIHUX PEIITOK POCIMHHHUX 1 TBapWHHHX
OpraHi3MiB, Myt MOJTFOCKiB. He MeHme 6 3paskiB

IcTopuuHUMit pO3BUTOK 1 pI3HOMAaHITHICTE
OpTaHIYHOTO CBITY

1.2. Mopeui

A) O06'emHi moaeuri:
Opranoinu xrituaYT (Ha0Ip)

Habip micTuTh MOIeNi OpPTaHOiNiB KIITHHH: XJIOPOIIACT, MITOXOHIPII0 Ta MEMOpaHy KIiTHHH.
Mogeni BUTOTOBIICHI 3 TUIACTMAcH Ta 3a0apBiieH] B sICKpaBi KoJabopu. Po3mipu Moneneit He menme 20
cM

OcHOBH UTOJIOTIT

Crpykrypa Oinka
Mogens EMOHCTPYE MPOCTOPOBY CTPYKTypy Oinmka. Bci KOMIOHEHTH Mojeni 3abapBieHi y
ACKpaBi KOJIpOpH. BurorosnieHa 3 miacTuky, Ha miacrasni. Bucora moneni He MeHme 50 cM

OCHOBH LIUTOJIOTIT

Crpyxkrypa JJHK

Mogens po30ipHa, AEeMOHCTpPYE OYIOBY IMOJABIHHOI CHipalli Je30KCHPUOOHYKIIETHOBOI KUCIOTH
(AHK) Ta ii enemeHTH: MOHOCAXapuAH, 3ATHIIKH (OCHOPHOI KHCIOTH Ta YOTHPH THIIM OCHOB: aJCHIH,
TUMiH, I'yaHiH, 1uTo3uH. Enementn Mozeni 3a6apBieHi B YMOBHI KObOpH. BurororiieHa 3 miactmacw,
Ha mifcTaBii. Po3mip mozgeni He meHtre 50 cM

OcHOBHY HUTOJIOTIT

Bipyc AIDS (CHIJ)
Mopenb JeMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO OynoBHYy BIpYyCy: JimigHy oOOOJIOHKY 3

OCHOBH LIUTOJIOTIT
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MPOTETHOBUMH CTPYKTYypaMH Ta SOpO 3 TeHETHYHUM MartepiasoM. 30BHIMIHSA 0OOJIOHKA Bipycy Mae
XapakTepHy CTPYKTYpPY, IO Ja€ MOXKIHMBICTD EMOHCTPYBAaTH OCOONHMBOCTI ii OymoBh. SImpo MiCTHTH
YMOBHUH TI'€HETHYHHI Matepian. BuroroBmena 3 miacTuky, 3abapBieHa B sCKpaBi KOJILOpH, Ha
migcrasii. Po3mip moneni He MeHme 30 cM

Cxema MiTo3y i Meiio3y

Mopenb ckmamaeTeess 3 12 mertaimed Ta 3 OBOX YAaCTHH - IMACTABOK 3 THI3ZaMu. Y THi3Za
BCTaBJICHI MOJIeJIi KJIITHHU Ha PI3HMX CTamisx posnoxiny. [leprmia wyactuHa Mopeni - mifcTaBKa 3
MOJIEISIMU KJTITHH (6 LIT.) IpU3HAaYeHa Il IEMOHCTpAIii MiTo3y. Y KIITHHAX MepIIoi YacTHHU MOAENI
KOJIbOPOM TO3HAUEHi: YEPBOHOIO KpAIKOK - siAeple, CIpUM KOJbOPOM - XPOMOCOMH, POXKEBUM
KOJILOPOM - LIEHTPOMEpa XpOMOCOM (TIEpBUHHI MepeTsDKKHM). Jpyra yacTHHA - MmiACTaBKa 3 MOACIIMHU
KITHH (6 WT.) MpH3HaueHa Juis JAeMoHcTpaunii meio3y. Ha Mopensx KIIITHH 4YepBOHUM 1 CHHIM
KOJIbOPOM MO3HAYEHi TOMOJIOTi4HI XpoMocoMu. BucoTa Moneni He MeHIue 15 cm

ITomin KiTHHA

b) Bapeanedni moaeui:
ApxeonTepukc

Mopgens AEMOHCTpYye CKaM'SHUIOTO  JOICTOPHYHOTO MEpIIONTaxa — apXeoNTepHKca.
Burorosnena 3 IMCTOBOTO TEPMOIUIACTHKY 3 TTHOMHOIO penbedy 10 3 cM. 300paxeHHs 3a0apBiIeHO B
pupoHi Kombopu. Posmipu moneni He MeHIne 60 x 40 cm

OCHOBH €BOJIIOLIHHOTO BUEHHS

B) Moaeni-anuikanii:

CKJ'IaI[aIOTBC?[ 3 JIAMiHOBaHHUX KapTOK, OCHAIlICHUX MarHiTHUM KpiHJ’ICHHHM, 110 Ja€ 3MOT'y ICMOHCTPYBATHU

MOCIOHMK Ha MeTaJIeBill KJIACHIN Jionii 0e3 3acTOCYBaHHS JI0IaTKOBOTO KPIiTUICHHS

I'eneTnka rpym Kposi
Mopenb-artikaiisi MiCTUTh 34 KapTKH 13 300pakeHHSIM IpyIl KPOBi, BIAMOBIJHUX iM T'€HOTHIIIB,
raMeT, 3HaKiB CXpellyBaHHsI

OCHOBHY I'€HETHKH

Cxema MiTo3y
Mopenb-amikaiisi MICTHTh KOJIBOPOBI 300pa)KeHHS COMATHYHUX KIITHH 3 MAarHiTHUM
KPIMJICHHSIM, 3 SIKMX Ha JIOIII[I MOHTYETHCS CXeMa MiTO3y

I{uTosmoris.
OCHOBH I'€HETUKH

Cxema Meiio3y
Mopenb-ariikaiisi MiCTUTh KOJIbOPOBI 300payKeHHSI CTAaTEBUX KJIITHH 3 MArHITHUM KPIIUICHHSIM,
3 SIKMX Ha JIOIIII MOHTYEThCS CXeMa MeHo3y

[uTosmoris.
OCHOBH I'€HETUKH

JuribpuaHe cXpenryBaHHs

Mopenb-amikamnisi JeMOHCTPYE CXEeMy IUTiOPHJHOTO CXpEIlyBaHHS, MICTUTh 36 KapTok i3
300paXeHHsIM TEHOTUMIB Ta ()EHOTHINIB HACIHHS T'OPOXY, IIO BiAPI3HSIOTHCS 3a JBOMa O3HAKaMU:
KOJILOPOM HaciHHA Ta (OpMOIO HAaCiHHS, a TAaKOXX KapTOK i3 300paKEHHSM JOMIHAaHTHUX Ta
pELIECHBHUX raMeT Ta 3HAKIB CXpEellyBaHHs

OCHOBY I'€HETHKH

MoHoriOpuHe cXpenryBaHHs

Mogenb-amikamis JIEMOHCTPYE TMPOIEC MEPEXPecTy XpOoMocoM (KPOCHHTOBEp), MicTUTh 20
KapTOK i3 300pakKeHHAM TeHOTHIIB Ta (EHOTHIIIB HACIHHS TOPOXY, IO BiJIPI3HSIIOTHCA 32 OJHIEIO
03HAKOIO - KOJIbOPOM HACiHHA, a TaKOX KapTKH i3 300paKeHHSAM JIOMIHAHTHHX Ta PEIIECHBHUX I'aMeT
Ta 3HAKIB CXPEIIyBaHHS

OCHOBY I'€HETHKH
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[IepexpecT xpoMocoM
Mopens-armikariss AeMOHCTPYE MpOIeC IepexpecTa XpoMocoM (KpPOCHHIOBEp), MICTHTH 18
KapTOK i3 300payKeHHAM MYX JIpo30(QiJl, IO BiPi3HAIOTHCS 32 TBOMA O3HAKAMHU

OCHOBH I'€HETUKH

Twurosi 6ioneHO3N

Monens-arikarist MiCTHTh 32 KapTKH, [0 IEMOHCTPYIOTh TBAPHH i POCIHH: POCIHHU BOIOIM,
pociIMHU OONIT, POCIMHHU IJYKiB, POCIWHH 3MIIIaHUX JIiCiB, Oe3xpeOeTHi, TBapWUHH, 3EMHOBOIHI
TBapWHH, NITaXH, CCaBLI

Bionenosu

ArponeHo3

Mopenb-arikaiisi MICTUTb 23 KapTKH, L0 JEMOHCTPYIOTh KYJIBTYPHI Ta JUKOPOCI POCIHHH,
JMKHX 1 CBIMCHKUX TBapHH, a TAKOX KapTKa i3 300pakeHHSM NpalliBHUKIB, 110 3aMAIOTHCS arpapHOI0
mpanero. Jleski mpencTaBHUKA (Quiopd Ta (ayHH — BIIHOCATBCS 1O CKJIAAy arpolleHO3iB, a iHII
BIZTHOCSATBCS 10 MPUPOAHUX OiOLIEHO31B 1 HaBEJICHI JUIsl TIOPiBHSIHHS

Biouenosu

2. OdyiagHaHHs ISt
JadopaTopHux
pooiT

2.1. Mikponpenapatu
Haoip mikponpenaparis. BioJioris 10, 11 kaacu

[ocrifiHi Mikpompemapatd BMIIIEHI B CEpeNOBHINA, HEPO3YMHHI B BoAi. MikpompemnapaTi
MOHTYIOTBCS Ha CTaHAAPTHUX NPEIMETHUX CKENbLSAX 3 BHKOPHCTAHHAM HAKPUBHUX CKeJelb,
03100JIeHI eTHKETKOK0, Ha SIKill MOJJAI0ThCS Ha3Ba Mpenapary JIATHHCHKOIO YH YKPaiHCHKOIO MOBAaMH Ta
Hforo HOMep 3a TepelikoM. 3pi3d MAaKCHMAIBHO TOHKI, B OIWH IIap KIITHH, 3 yciMa TaKCOHOMIYHUMHU
o3HakaMmH. 3a0apBieHI CTIHKUMH OapBHUKAMH, M0 HE MOPYIIYIOTH CTPYKTYpy 00’ekta. OO0’€KT
PO3TalIOBYETHCS Y IEHTPI MpeaMeTHOro ckia. Habip MikpompemapariB po3MIlIyeTbCS B CHEHiaTbHUX
KOopoOKax 3 ma3aMu Juis NpeJMETHUX CKelellb. MikponpenapaTd MOCTiHHI 3a TepMiHOM 30epiraHHs,
4iTKi, sIKicHi (11030aBiieHi Opyay, CTOPOHHIX 00'€KTiB)

Cxiag Habopy: Oakrepii (koku, Gaumim, cripyin); 30yAHUK OOTYNI3MY; IMHEBMOKOK (30yIHHK
MMHEBMOHIT Ta MEHIHTITY); MapamMellisi, KOH Ioraifis; MiTo3, cTamii (POCIMHHA KIITHHA); MITO3 Y
TBapWHHIA KIiTUHI (ackapuia); Apo3odina; XpoMocoMu Jpo30(diny; KpoB pENTMIlii; KPOB JIIOJMHH,
SIAIEKITITHHA JTIOIUHM; IPOOJICHHS U jkabu; criepMa kalu; J0JIOBIUl XPOMOCOMH JIFOJMHU; KIHOUI
XPOMOCOMH JIFOJIMHH

2-15*%

2.2. llpuaaan
banka 117151 KyJIbTUBYBaHHS IJIOOBOT MYXH

punax utmminapuyHoi (OpPMH, BUTOTOBJIEHHH 3 NPO30poi IUIACTMACH, 31 CHELiaJbHOIO
KPHIIKOIO JUIS Bi3yaJbHOTO 30UIBIICHHS 010JIOTIYHOrO 00 €KTa, 3 MIpHOIO LIKAJIOK JUIS NPUOIN3HOTO
BU3HA4YECHHs po3Mipy OionoriuHoro oo'ekra

VII. 3aranbHe 00J1aJHAHHSA JIS1 NPAKTHYHUX POOGIT

1. Ilpunaan

1.1. OnTu4Hi npunagu
A) Mikpockon Giosoriynmnii (1Jis1 BUNTEJIN):

Mikpockorn ckiagaeTbes 31 MTAaTHBA 3 (QOKYCYIOUMM MEXaHi3MOM (Makpo- i MIKPOTBHHTH),
OCHOBH 3 OCBITJIIOBaYeM, KPOHIUTEHHAa 3 IPEAMETHUM CTOJHMKOM, PEBOJBBEPHOrO IPUCTPOIO 3
00’eKTHBaMH, MOHOKYJIIPHOI HacaJku 3 OKYJIsIpoOM Ta Jaucka 3 niadpparmamu. Ha mpeamerHomy
CTOJIMKY BCTAaHOBJICH] PY>KWHHI TPUIMAYi.

BukopucroByeThes B kabineri 6ioiorii
3araJbHOOCBITHHOTO HABYAJILHOTO 3aKJIaLy
ITi/1 9ac MpoBEJCHHS J1a00paTOPHUX Ta
JIEMOHCTpAIiHHUX JOCITiIiB
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TexHi4HI XapaKTePUCTUKH:

30iIpImIeHHS MiKkpockoma He MeHte 40 — 400x;

301IbIIEHHS 00’ €KTHBIB He MeHIIe 4x; 10x; 40x;

okymsip FW 10x, F.N. 18 mm;

OCBITJIEHHS 3a JIOIIOMOT'0X0 BMOHTOBAHOT'O OCBIT/IIOBaya 3 yiamior SW/220V abo 12W/6V;
JIOBXXHHA TyOyca — He MeHie 160 MM

b) Mikpockon mkinbuuii (1J1s1 y4HiB):

Mikpockon ckiagaeTbes 31 IITAaTHBA 3 (QOKYCYIOUMM MEXaHi3MOM (Makpo- i MIKPOTBHUHTH),
OCHOBH 3 OCBITJIIOBAJIBHOIO  JIIH30HO-I3€PKAJIOM, KPOHIUTEHHAa 3 IPEAMETHUM  CTOJIUKOM,
PEBOJILBEPHOTO TPUCTPOIO 3 00’€KTHBAMH, MOHOKYJISIPHOI HacaJkh 3 OKYJSIpOM Ta JUCKa 3
niadparmamu. Ha npenmMeTHOMY CTOJIMKY BCTAHOBIICHI IPYKHHHI TpUMadi.

TexHi4HI XapaKTePUCTUKH:

30utpImeHHS Mikpockomna He MeHIe 40x; 100x; 400x;

301IbIIEHHS 00’ €KTHUBIB He MeHIe 4x; 10x; 40x;

30UTBIICHHS OKyIsApa He MeHIe 10X;

JiHiHE ToJIe B IpocTopi 300paskeHHS 16 MM;

MeXaHiYHa JOBXHHA TyOyca He meHme 160 mMM;

npeaMetHuit cronuk He Menmie 100 x 110 mm

B) JIyna mraTuBHa:

Jlyma mpusHaueHa IS CIOCTEPEKEHHS HEBEIHMKHUX OO0’€KTIB, JeTali SKUX HEMOKIHUBO
PO3AUBUTHCS HEO30pOEHNM OKOM. Jlyma € 30UIbIIyBaJbHOK CKIISTHOIO JIIH30I0 B ONpaBi Ha IMiACTaBII.
30ibIeHHs 3X - 7X

I') JIyna mikinbHa:

Jlynma mnpusHayeHa IS CIIOCTEPSIKCHHS HEBEJIHUKUX O0’€KTIB, JeTami SKUX HEMOXKIHBO
PO3IMBUTHCS HEO30pOEHMM OKOM. BuroroBieHa 3i Ckjla B IUIACTMAcOBiH OIpaBi 3 PYyYKOIO.
30inpmeHHs 3X - 5x

2 -15*%
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2. HaGopmn,
npuaagas

2.1. Ha6ip mkinbHuii 1adopaTopuuii Ans kadiHery Oiosorii

Habip MicTHTh KOMIUIEKT HEOOXiTHOTO JaOOpaTOPHOTO MOCYAY Ta MPUIaJAs IS MPOBEICHHS
n1abopaTopHUX POOIT:

qamka [lerpi — 1,

WTIHAP BUMIPIOBATBHUHN 3 HOCHKOM 50 mi1 — 1;

mpobxa rymosa — 1;

CKJISTHKA 3 KPUIIKOIO — 1;

TineTka-g03arop — 1;

JIATeKCHI pyKaBUYKH — 1,

TpuMad 1 Ipodipok — 1,

mTatuB st mpobipok Ha 10 rHI3g — 1;

iHAMKaTOpHUIA Hamip — 1;

¢inpTpyBaNpHU mamip — 1,

BuxopucToByeThes B kabiHeTi Oiomorii
3arajJbHOOCBITHHOTO HABYAIHHOTO 3aKIay
i 9ac IpOBeIeHHS Ta00paTOPHUX JOCIIIIB

2-15*
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CKaJIBIIEND — 1;

3aruckad ['opmana (rBuHTOBHIN) — 1,
3atuckad Mopa (mpyxuHHIH) — 1,
JIO’KKa JUIsl CTTJIIOBaHHS PEYOBUH — 1;
niiika mabopatopua — 1;

npoOipka ximiuHa — 1;

najguyKa ckisHa — 1;

Kxoui0a wiockogonHa 50 mu — 1;
KoJi6a kouiuga 50 M — 1;

koj6a kpyraogonna 50 mi — 1;
THUTeJb 3 KPUIIKOIO — 1;

miHidika — 1;

JIOTOK IUIACTHKOBHH — 1;

KOpoOKa MmaKyBaJibHa JJIs 30€piraHHs Ta TPAaHCIIOPTYBaHHS Ha0OPy

2.2. Ha6ip npenapyBaJibHUX iIHCTPYMeHTIB
Habip micTuTh He MeHIIe 7 CHemiaabHUX XipypridHUX iHCTPYMEHTIB:
CKaJIBIIEND - 1;
HOXHUII - 2;
MIHIET - 2;
rojka mpsima - 1,
rojka 3irmyra - 1;
KopoOKa ruiacTMacoBa Jijisi 30epiraHts iHcTpyMeHTiB — 1

2.3. Mpuaanas
Luisap BUMIpIOBaJIbHUI 3 HOCUKOM
Burortosnennii 3 nominporniieny, 100 M

2-15*

Crakanu ximiuHi (Habip)
CrakaHy BHTOTOBJICHI 3 MIIHOT ITACTMAacH Ta MarOTh MipHY mkanxy. HaGip micTuts 4 cTakaHu
pizHOTO 00'eMy (50, 100, 250 Ta 500 M)

lopmmmky 1 BUpOIyBaHHs pociuH (Habip, 90 mir.)

HaGip mictute 90 TopiukiB pi3HOI MICTKOCTI AJIsI NPOPOLIYBAaHHS HACIHHS, BHPOLIyBaHHS
pO3caju Ta KUBLIOBAHHS POCIIHH.

Cxuan Habopy:

ropuuk 06'emom He meniue 0,3 1 — 30;

ropuuk 06'emom He mentire 0,5 1 — 30;

ropumk 06'emom He meHie 0,7 1 — 30

2-15*

Pynerka
Pynerka — mipHa cTpiuka JOBXKHUHOIO He MeHIle 2 M (IiHa MOJAUTKH — 1 MM)

Crynka 3 TOBKAYHMKOM
CTynka 3aCTOCOBYETHCS JUIS MTOAPIOHEHHSI pEYOBUH. BUTOTOBIIEHA 3 TIOPIECIISTHA

2-15*%

2-15*%
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2 4

Pecmiparop 20 - 50*
BuxopucToByeThCS K 3aXHCHHM 3aci® MmiJ 9ac TPOBEINCHHS NEMOHCTPAIifHUX MOCIITIB Ta

nmabopaTopHUX poOiT. BurotoBieHnii 3 baraTomrapoBoi Mapiri

JloTok 114 pO3aBaTBLHOTO MaTepiary 2-15*
Po3mipu noTtka He MeHIe 300 x 200 MM. BurotoBneHwii 3 XiMigHO CTIHKOTO IJIACTHKY

[MincraBka-TpuHOTA 2-15*
Burortosnena 3 metany. BucoTa migcraBku He MeHIIe 15 cM

rarus naboparopuuii 6ionoriunmii 111JIb 2-15*
ITatuB BUTOTOBJIEHHMH 3 MIIHUX, 3HOCOCTIHKMX MaTepiajiiB, IO MalOThb aHTHKOPO3iliHe

MOKPUTTS 200 CTIHKI 10 30BHILIHIX BIUIMBIB METAIY.
Kommnekrais:
migcraBka — 1;
CTpHXKEeHb — 1,
Mypra — 3;
JIANKA — 2;
Kimbie — 1

I'ymoBa rpyma
Burorosnena 3 enactudyaoi rymu. [liamerp He MeHmIe 3 cM 2-15*

[HauKaTopHuMit namip 5
BukopucroByeThest st BuMiptoBanHs Ph. BuroToBnenmii y BHUIIISAlI ManepoBUX CTPIYOK HE

MeHuie 5 X 75 MM B kiibkocTi 100 mrTyk, 1m0 BMilieHi B ruiactMacoBuii Tyoyc. Jlianason Bumipy Ph 0 —

12

QinpTpyBaIBHUNA HAMIIP 5
IMamip 3acTOCOBYETHCS st QUTBTPYBAHHS PIJHH 32 JOTIOMOTO0 JiliKu jJaboparopHoi. DiabTpu

MaroTh jgiamerp He MeHe 70 - 100 MM, mocrayatoTbesi B ynakosii no 100 mr.

[letsst HiXpoMOBa 3 NeTIIETpUMaYeM 5
3acTOCOBYETBCSl sl 3IIMCHEHHST MIKpOOIOJNIOTiYHUX TI0CiBiB. BHUroroeneHa 3 HiXpoMOBOI

IIPOBOJIOKH Ta OCHAIIEHA JIEPEeB'sTHUM TPUMadeM

CiTka natyHHa po3mwnoBaibHa (80 x 80 Mm) 2-15*
[Mpu3HayeHa g TONEPEPKEHHSI TNPSIMOTO KOHTAKTY BIJKPUTOTO BOTHHINA CIUPTIBKH a00

ra3oBOi TOPUIKM 31 CKJISTHUM MOCYJOM IiJl 4ac HarpiBaHHS B HBOMY peuYOBHH. SIBisie co0oro

JIpiOHOBIYKOBY KBaIpaTHY JIATYHHY CiTKy po3Mipom 80 x 80 + 5 mm

[urmmi TarenbHi 3
Burorosneni 3 Metany. JIoBXXKHWHA IIUITIIB HE MEHIIIE 25 cM

Cyxe nanuBo 15
[MuToMa TEIIOTBOPHA 34aTHICTh cyXoro nampHoro He MeHme 30, 300 Mx/kr

Oxynsapu 3aXUCHI 2-15*

ITpo3opa J1iH3a OKYJISAPiB BUTOTOBJICHA 3 YAAPOMIITHOTO TIOJIIKapOOHATY 3 ONTHYHOIO MPO30PiCTIO
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1-ro xmacy. He maroTs 0OMexeHHS MO0 TPUBAIOCTI HOCIHHS

HaGip fiopxiB 111 MUTTS TIOCYLY
HaGip micTuts 4 #opsi pi3HOr0 po3Mipy Ul MUTTSI JIa0OPaTOPHOTO MOCY Y

2.4. Ximiunuii mocys
Juctunsatop CKISTHUI

3arampHa mopkuHa npmwiaxy 300 mm. iamerp koxyxa 42 mm. [diamerp TpyOku 14,5 mm.
KinmpkicTh KyTp0K 6

CKeTbIIs IpeIMeTHi
CkenbIIst MpeIMETHI MPSAMOKYTHOT popmu, po3mipu He MeHmne 24 X 74 x 1 mM. OnHa yriakoBKa -
50 npeIMETHUX CKEJellb

CkenbIIs TOKPHUBHI
Ckenblis TOKPHUBHI KBapaTHOT popmu, po3mipu 18 x 18 MM a6o 24 x 24 mm. OziHa yrakoBKa -
100 MOKpPUBHUX CKEIEIh

[poGipka XimiuHa
[TpoGipka 3 TepMOCTIHKOTO CKIIa, 3 pO3BEpHYTHM paHTOM (abo 6e3 Hporo), niameTp — 14 MM abo
16 MmMm; nosxuHa — He Menme 100 MM

200

Konbu (1adip)
HaGip micTuth 4 KOHIYHI KOJIOH, BUTOTOBJIEHI 3 TEPMOXIMIYHOCTIHKOTO CKIIa:
Ko0J10a koHiuHA 00'eMomM 50 mm — 1;
Kkoi0a koHiyHa 00'emoM 100 mm — 1;
Kko0J0a KoHiuHa 00'emoM 250 mMm — 1;
KoJ10a koHiuHa 00'emom 500 MM — 1

Kpucranizarop
s xpucTanizanii pedoBuH. BurotoBnennit 3i ckia, 06'em 300 mu

Kactpyns nopuensnoBa 250 M 3 py4koro
BuroTtoBneHo 3 mopLeNnsHU, I PoOiT i3 3acTOCyBaHHIM My(]enapHOI medi ado IS arpeCHBHUAX
pedoBuH. O0'eM 250 mu

Kpyxka nopuensinoa 250 M1 3 HOCUKOM
BuroTtoBneHo 3 mopruensHy, 1A podiT i3 3acTocyBaHHIM My(denpHOT medi abo A arpecUBHUX
pedoBuH. O6'eM 250 mu

CroupriBka

[Ipunag i3 mpo30poro cCkjia 3 MIACTMACOBOIO KPHUIIKOK JJIsSi TaciHHS TOJyM'ss Ta METaJeBHM
o0pydeM 3 TppOMa OIOpaMH Ui 3amoOiraHHsA IOBHOMY IEpPEBEPTaHHIO NPHIAAY 1 MOXIHBOMY
BUJIMBAHHIO CIIUPTY

2-15*%

VIIIL. JonaTkoBe 00/1aJHAHHS TA peAKTUBHU

1. HIun¢gpose
0012 IHAHHS,
JI0IATKOBE
npuJaaas

1.1. HIndposuii mikpockon (ado Hacaaka AJA 3aXBaTy 300paskeHb 3 MiKpocKona B KOMILIEKTi 3
MIKpPOCKONOM BYHMTEJsl, MOHOKYJIAPOM a00 OiHOKYJISIpOM 3 OKpeMHM TyO0ycoMm [Jisi KpilieHHS
1M (ppPoBoOi Kamepu)

[Ipamoe y pexkuMi BeO-KaMepH, MIKPOCKOIa 3 MOMUIMBICTIO BHMIPIOBATH JIiHIMHI BETWYWHHU.

2-15*%
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MiKpOocCKoOII Iparlfoe 3a MPUHINIIOM IHU(POBOI KaMepH - 301IbImye 00'€KT, pOOUTH 3HIMKH 1 TIepeaae Ha
KOMI'IOTEp, Z1¢ 3a JIOIOMOTOI0 CIICIialli30BaHOTO MPOTPAMHOTO 3a0e3ledeHHs MOYKHA MPOBOIHUTH
JOCIIHKEHHS B PEXKHAMI peallbHOTO Yacy Ta apXiByBaTH OTPHMaHI pe3yIIbTaTH.

Hudposuit Mikpockon Mae 3a0e3edyBaTH TaKi IPHHOME i METOAH POOOTH:

301TBITYBAaTH MOCTIKYBaHI 00'€KTH, PO3MIIICHI Ha MpeaMeTHOMY cToimKy, B 10, 60, 200 i 400
pasis (mo 1000 pasis);

BUKOPHCTOBYBATH B SKOCTI JIOCII/PKYBaHHX SIK IPO30DIi, TaK 1 HENPO30pi 00'€KTH, K (iKCOBaHi,
TakK 1 HediKcoBaHi;

JIOCIIKYBATH TOBEPXHI MOCHUTh BEIHMKHX OO'€KTIB, 10 HE MOMIIIAIOTHCS OE3MOCEPEAHBO Ha
MIPEIMETHUN CTONHK;

¢dotorpadyBatu i IPOBOANUTH BiICO3HOMKY;

3a1aBaTH MapaMeTpy 3HOMKH, 3MIHIOFOYHM YacTOTy KaJpiB - Bix 4-X KaapiB B ceKyHAy 10 1 Ha
TONUHY;

BUKOHYBaTH HaWIpOCTINI 3MiHH B OTpUMaHuUX (oTorpadisx, He BUXOASYH 3 MPOTPAMHU
MIKpPOCKOTIa: HAHOCUTH MiAMUCH i TOKaKIUKHU, KOIIIFOBATH YaCTUHH 300pakeHHs TOIIIO;

eKCIIOPTYBAaTH Pe3yJIbTaTH IJIsl BAKOPUCTAHHS B 1HIIUX MPOrpaMax:

rpadiusi ¢aitu - y hopmatax jpg abo bmp, a Bigeodaiinu - B popmari avi;

30MpaTu 3 OTPUMaHUX Pe3yJbTaTIB (POTO- 1 BiIEO3HOMKH JJeMOHCTpaliliHi J00ipKH - niadinbmu,

JIEMOHCTPYBATH JOCIIKYBaHI 00'€KTH 1 BCl BUKOHAHI 3 HUMH Jil HA MOHITOpPI MEPCOHAIHLHOIO
KoMI'IoTepa Ta/ab0 Ha MPOEKIIHHOMY €KpaHi, SKIO 10 KOMITIOTEpa MiJAKIIOYCHO MYJIbTUMEIIHHIM
IPOEKTOP

1.2. Iludporuii poroanapar
[panroe y pexxumi udposoro goroanapara Ta Bizeokamepu. J[03BosIsi€ MPOBOJUTH MOKAIPOBY Ta
cepiiiHy (OoTO3HOMKY Ta 3IIHCHIOBATH IIBUKICHY BiJIE03HOMKY 3 4acTOoTOI0 Kaapis mo 600 k/c

1.3. ®orowmraTnB
3abe3neuye KpimieHHS UPPOBOTO PoToanapaTa 3a JOMOMOTOK CTaHIAPTHOI TBUHTOBOT Pi3bOH
Ha BHCOTI He MeHIe | M. Mae perynpoBaHUI MaliTaHIHK IS KPITUICHHS

1.4. Ludposa noxkymeHT-Kamepa

3abe3neuye:

JIEMOHCTpAIi0 IUIOCKHX JOKYMEHTIB (Ianepu, KHWXKH, XypHaJIn) ¢popMaToM He MeHIIe A4, a
TaKOXX 00’ €MHHUX IPEAMETIB, KPUXKHX 00 €KTiB TOIIO 6€3 MONepeHhOr0 CKaHyBaHHS;

BHUBEJICHHSI YITKOTO 300paXKCHHS B YMOBaxX OCBITIEHOI INKUTBHOI ayauTOpil 3 MOXKIUBICTIO
aBTOMATHYHOTO (OKYCYBaHHS Ta PEryIIOBAHHS MiJICBITKH po00UY0i 30HH KaMepH.

[ToBHOKOTEOPOBE 300pa’KEHHS 3 TOKYMEHT-KaMepH BUBOJUTHCS B PEKUMI OHJIAHH HAa KOMIT I0TEp
BuuTeNs ab0 Ha TpoekTop. JlokymMeHT-kamepa Mae OyTH CYMICHOIO 3 ONEpaliiHOI CHCTEMOI0 Ha
KOMIT TOTEP1 BUUTEISI Ta MiTKIIOYATHCS 10 KOMIT I0Tepa BUUTENs a00 mpoekTopa 3a ponomoror USB-
iHTepdeiicy

1.5. MaruiTHuii nepemimyBady 3 migirpisom
Jns mepeMillyBaHHs piAMH y CKIBIHAX KO0ax 3a JIOIOMOTOl OO0EpPTOBOTO SIKOps, UIO
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xiMiuHe npuIagas

[epokcun BOIHIO, CTUPT METUYHUI, KPOXMaJlb, PO3YHH HOMy MEIUIHUH, HATPIH XIOPHUI, MHIOUi
3aco0u, moOprBa sl KIMHATHHX POCIHH

BJIACTHBOCTEH, BUBYCHHS BIACTHBOCTEH
(epMeHTiB, pyX IUTOILIa3MH B KIIITHHAX
POCINH, 03HAHOMJICHHS 3 IHCTPYKI[ISIMU 3
BHUKOPUCTAHHS OKPEMHX XIMIYHHUX PEUOBHH
Ta OL[IHKHU IXHBOI HeOe3meKkn

1 2 3 4
MIPUBOJIUTECS y JIiF0 OMOCEPEIKOBAHO Yepe3 PYXOMHI MarHiT B OCHOBI mepeminryBada. PeryiapoBaHa
IIBUJIKICTH 0OEPTAHHS SIKOPS Ta MiIrpiB MOBEpXHi 10 Temrneparypu He Buie 120°C
1.6. Moaeap AeMoOHCTpaNii INKOAN NAJTiHHS 1
[Ipunan HAOYHO OEMOHCTPYE PIBEHb 3AJHUINKY CMOJH Yy JIETEHSIX JIIOAWHH MICIHS MATiHHSA ONHI€l
nurapki. CMoua, o0 YMOBHO HAIXOAWTH JO JIETEHb KypIs, HAKOIMUIYETHCS y CIEIialbHIA Mpo30pii
IUTACTHKOBIH TpyOIi 1st aeMoHctpanii yuasM. ['abaputai po3Mipu Moneni He MeHIIe: 35 X 15 x 20 cm
1.7. TpeHa:kep cepueBo-jereneBoi peaHimauii Iepma Meauyna gonomora 5
J103BOJIsIE HABYMTH OCHOBHUM HaBUKaM peaHiMallii. /[ae MOXIMBICT y4HSM BiAIIPanbOBYBaTH
BCi OCHOBHI IPUHOMH CEpLIEBO-JIEreHEBOT peaHiMallil K JOpOcJIoro, TaK i IUTHHH
1.8. Haoip anis HakJaJaHHS IIUH 5
buHTH Meau4Hi, BaTa, MapJisi, JOIEYKH
1.9. IxryT meauunuii (CAT) 5
BukopucTOBYy€eThCS MiJ 4ac MPOBEICHHS JNEMOHCTpaliid Ta Ja0opaTOpHUX poOIT 3 HaJaHHS
nepiroi MEAUYHOT TOTIOMOTH JUTsl TPUITMHEHHST BEHO3HOI YHM apTepialbHOi KPOBOTEUI Y TOCTPAXKIAIUX.
OcoOnuBiCTh KOHCTPYKIIi 103BOJISIE BUKOPUCTOBYBATH TYPHIKET OAHIEI0 PYKOIO. 3pydHA JIHMITydKa-
¢ikcaTop IJae MOXKIUBICTh HAKJIACTH JDKTYT Ha IUICUE UM CTETHO HE3AJIEKHO Bil 0OCSTIB M'S30BOTO
MacHBy. YHIBepcaJlbHa 3aKpyTKa JI03BOJIsie O€3 3aifBOro THCKy 3YMHMHHTH KPOBOTEUy i 3a MOTpedn
OCTa0UTH KOMIIPECIT0 Ha JaHIH MiJISTHIT
2. PeakTHBH Ta 2.1. Ha6ip peaxkTuBiB ajs1 kabiHeTy Oiosorii BuzHaueHHS opraHiuHIX pEYOBUH Ta iX 1

8. Komn’torepHe obOsiagHaHHA, 00'€KTH HATypajbHI, IEMOHCTpaliiHe OOJaJHAaHHs, 00JIaJHAHHS JI1 IPOBEICHHS MPaKTUYHUX
poOIT, TpyKOBaH1 HaBYaJIbHI HAOYHI MOCIOHMKH, 3aCO0OM HAaBYaHHS €KPaHHI Ta €KPaHHO-3BYKOBI, IIU(ppoBe OOIaAHAHHS ISl KaOlHETY
reorpadii MOBUHHI BIJIMOBIAaTH BUMOTaM, HaBeJICHUM y TaOyuIli 3:

00JIaTHAHHSA

MereocTaHIist 3abesliedyye HENEpepBHE BHMIPIOBAHHS MapaMeTpiB craHy artMmochepu 3

TaOmums 3
e o ooy | s
1 2 3 4
I. Komn’1oTrepHe 061agHaHHsA
1. Komn’rorepue 1.1. MereocraHuis 1
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MOJATBIINM ONPAIIOBAHHIM 32 JOMIOMOTOI0 IPOTPAMHOT0 3a0e3nedeHHs. MeTeoCTaH sl BKIIIOYAE:
aHEeMOMETp [UIS BUMipIOBaHHS IIBUAKOCTI 1 HAIPSAMKY BITpY - 1;
Jomomip - 1,
JATYHKH TeMIEpaTypH, BOJIOTOCTI Ta aTMOC(HEPHOTO THUCKY - 3;
SJIEKTPOHHHI IUCIUISH 1 peecTpaTop HaHuX - 1;
nporpamMHe 3a0e3neyYeHHs U1l aBTOMaTHYHOI peecTpalii Ta 00poOku nanux - 1,
IITATUB JUIs KPITUICHHS YCiX JeTalieil MeTeoCTaHii - 1;
ABTOHOMHE JKEPEJIO UBJICHHs BiJl COHSYHOI OaTapei 1 akymyisitopa - 1;
Kelic st 30epiraHHs MeTeoCTaHIll - 1;
TPHUHOTY 3 YOXJIOM - 1;
MAarHiTHY aHTEHY 3 KPOHIITEHHOM It KpirtuteHHs - 1;
JaT4HK BIiTPY - 1,
30ipHHUK OTafiB (BCTAaHOBJICHUHN HA MiAIOH) - 1;
COHIIE3aXMCHUH KOXKYX 3 KOMOIHOBAaHMM JTaTYMKOM TEMIIEPATypH 1 BOJIOTOCTI,
BCTaHOBJICHUM BcepenuHi - 1;
COHAYHY OaTapero Ha KPOHIITEHHI - 1;
KOPILC METEOCTAHII] 1 KOMIUIEKTYI0Ui JJIst ii yCTaHOBKH - 1;
KOHTPOJIEp 3aps/ay - MiBOJIKY 10 COHAYHOI OaTapei - 1;
30-meTpoBwuii Kabesnb Juis 3'€THAHHS 3 KOMIT'TOTEpOM - 1;
panionpuiimay - 1;
3'e/IHyBaNbHUI KaOellb «KOMIT'IOTep - pajgionpuiiMauy - 1;
xommac — 1.

IaHi

[Iporpamue 3abe3meyeHHsT KOMITIOTEpa BioOpakae, 30epirae Ta aHalli3ye OTpHMaHi Bill peecTpaTropa

I1. lemoucTpauiiine o

OJIaJHAHHSA

1. O6'exTn
HaTypaJbHi

1.1. KoJaekuii

KOPOOKH, i3 CYIIPOBITHUM OMHUCOM (TIEPETIKOM) Ta METOINYHUMH PEKOMEHAIlIIMH.
I'ipcbki moponau Ta MiHepanu
He menme 18 3paskiB

Konexuii MicTATh 3pa3ku 00’€KTiB Ha OKPEMHX IUIACTUKOBUX IUIAHIIETAX, CKIAJEHUX B OKpeMi

KopwucHi xonanuan
He menme 8 3paskiB

Hadra ta npoaykTu i nepepobku
He menme 12 3paskiB

Kawm'stHe ByTiIs Ta MPOLYyKTH HOTO epepoOKH
He menme 8§ 3pa3kis

Topd ta mpoxykT fioro mepepoOku
He menme 12 3pa3kiB

3aJizHa pya Ta MpoIyKTH ii mepepoOKu

Jlitocdepa.
TekToHIUHA
KOTIAJIMHH.
Penped, TekToHIUHA Ta reonoriyHa OynaoBa,
MiHepaJbHi pecypcH.
BukopuctaHHs ~ TPOIYKTiB
KOPUCHHUX KOTIAJIMH y TOOYTI

KOpHCHI

OynoBa, penbed,

nepepooKu
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He menme 8 3pa3kis

I'panit Ta HOro CKIaIOBI YaCTUHU
He menmie 8 3paskiB

[Ticok, rmuHa Ta MPOAYKTH IX MEepepoOKn
He menme 12 3pa3kiB

T rpyHTIB
He menme 12 3pa3kiB

Ckian IpyHTiB
He menme 8 3pa3kiB

MinepaipHi Ta opraHidHi 100pHBa
He menme 12 3pa3kiB

[NaneonTomoriuHa (GopmMu 30eperkeHHs] BUKOITHHUX PEIITOK POCIHH i TBAPHH)
He menme 8 3pa3kiB

Mopcbke THO
He mennre 10 3pa3kiB

1.2. I'ep0apii
I'epOapHi 3pa3ky BUCYIICHI, MPUKPIIUICH] 10 repOapHuUX JHUCTKIB popmaTy A4 Ta MOMIIICHI B
CrielianbHi MakyBaibHI KOpoOku. KoskeH repOapHUil JIUCT CYNPOBOKYETHCS I1H(POPMAIED PO
POJMHHY Ta BUJOBY Ha3BH.
OCHOBHI TPYIH POCINH
He menmie 25 3paskis

Pi3HOMaHITHICTH POCIMHHOCTI Ta
3aKOHOMIPHOCTI IOIIUPEHHS POCINHHOTO
HOKPUBY

CnopoBi pociiuHu (BIZJIIN: MOXO-, TUIAYHO-, XBOIIlE-, TAI0OPOTENOAI0HI)
He menme 15 3paskiB

Binmin mokputoHaciHHI (32 pOAMHAMI)
He menme 24 3paskiB

PociuHM NpUpOIHUX 30H CBITY
He menme 25 3paskiB

Jluctsani nepesa Ta KyIi
He menme 15 3paskis

Pocnunu npupoanux 30H Ykpainu
He menmie 50 3paskiB

JMkopociti pocIuHU
He menme 15 3paskiB

KynbeTypHi pocinan
He menme 15 3paskiB

Jlikapceki pocnuHu
He mennie 25 3paskiB

Pi3HOMaHITHICTH POCIMHHOCTI Ta
3aKOHOMIPHOCTI NOIIUPEHHS POCIMHHOTO
MIOKPUBY

1.3. Mogaei
A) T'nob6ycu:

®opma 3emni, ii noGoBuit 1 piyHMH pyX.

T'eorpadivni koopaMHATH.
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Mogerni Ha TUTACTHKOBIH TiACTaBIN, MOBa — YKpaiHCBKA.
I'moGyc ¢iznunnit
Hiamerpom se merme 300 MM

I'moGyc ¢iznannit
Hiamerpom He merme 400 MM

I'moGyc nomiTnaaui
Hiamerpom He Merme 400 MM

I'mo6yc nomiTnaHUn
Hiamerpom He Menme 300 MM

I'mo6yc nomiTuaHun
Hiamerpom He MeHme 120 MM

[IpoBeneHHs BUMIpIB BiACTaHi.
leorpadiune  momoskeHHS
KapTorpadivHi mpoeKii.
BayTpimHi npomecH, Io 3yMOBIIOIOTH 3MiHA
B 3€MHiil KOpi Ta Ha IOBEPXHI 3€MHOI KYJIi.
Pyxu 3emHO1 KOopH. 3eMieTpycu.

Bynkani3Mm i BynkaHu, reifzep.

30BHINIHI TPOLECH, IO 3yMOBIIOIOTH 3MIHY
3eMHOI TIOBepxHi. BuBiTproBaHHs, poOoTa
BITPY, TEKy4YHX 1 IMiI3eMHUX BO/I, JTbOJIOBUKIB

00'ekTiB Ta

15

b) 'nodycu-moneti:
[Mapaneni ta mepuaianu 3emii

Mopenb 1eMOHCTpY€ ysBHI JIiHIi 3¢eMHOT MOBEpXHI - Mapaielni Ta mepuaianu. Jliamerp Mozeni
He MeHIe 320 Mmm

Bynosa 3emui

Mojienls AEMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO CTPYKTYypy OymoBu 3emii. Buroromiena y
¢dopmi riobyca 3 BUAAICHHM CETMEHTOM 3€MHOT MOBEPXHi, 10 JEMOHCTPYE BHYTPILIHIO CTPYKTYpPY
Oynosu 3emui. [Jiamerp moxeni 320 MM

Bbynosa Conus
Mopenb AEMOHCTpYE 30BHIIIHIO Ta BHYTPINIHIO CTPYKTYpy OyznoBu COHI, NpPOSBH COHSYHOI
aKTUBHOCTI. BuroToBiena 3 mmactuky y ¢opmi rmobyca. Jiamerp mozmem 320 mm

B) Mogaeai:
Bbynosa Bysnkana

Moens 1eMOHCTPY€E Oy0BY BYJIKaHA i Pi3HI aCMEKTH BYJIKAHIYHOI TisSUTbHOCTI: KOHYC BHHOCY,
KpaTep BYyJIKaHa, jaBa ByJKaHiuHa, OapaHkocH, (ymaposu, Oeper Mopsi. BUroToBiaeHa 3 MmiacTuKy i
po3dapboBaHa B MPUPOJIHI KOJILOPH

BynoBa 3eMHUX CKJIaJIOK Ta CBOJIIOLIISI PEIBEPY

Monens nemoHCTpye (opMH 1 THIH penbedy: TipChKi XpeOTH, BEpIIMHH, TIUOOKI MIKTipHI
JIOJIMHU, TIpChKi PIiKM ¥ po3pi3 ckiamadactoi OyaoBH 3eMHOI TOBEpXHi. BHUTOTOBJIEHA 3 TUIACTHKY 1
po3dapOoBana B MpHUpPOIHI KOJILOPH

3cyBU 36MHOI KOpH
Mopenb JEMOHCTpPYE AUISIHKA 3€MHOI  KOpPHM, IO 300paxyloTh
nopiz. Burorosinena 3 miuacTuky i po3dapboBaHa B MPUPOJIHI KOJIBOPH

3pYIIEHHS 3€MHHUX

dopmyBaHHs Tip
Mogenb 1eMOHCTpY€ TUITHKH 36éMHOI KOpH, 10 300paKyloTh (pOpMyBaHHS Tip. BurortosieHna 3
IUIACTUKY 1 po3dapOoBaHa B IPUPOIHI KOIBOPH

KombinoBanwuii penbed
Mogenb NeMOHCTPYE AUISIHKM 3€MHOI KOpH, IO 300paKyHOTh OCHOBHI THITM KOMOiIHOBaHOTO
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penbedy. BurorosneHa 3 miacTuky i po3dapOoBaHa B IPHPOIHI KOIBOPH

Penbed mopcbkoro gHa
Mopenb JEMOHCTpYE IUISHKY peibedy MOPCBKOTO JHa. BurortorneHa 3 mIacTHKy 1
po3dapboBaHa B IpUPOAHI KOIEOPH

SIpu Ta spycu

Mojens TeMOHCTPYE SIpH Ta SIPYyCH 3eMHOI MOBepXHi. [ O1IbIII0T HAOYHOCTI MOJIENb JTA€ 3MOTY
3HATH 1 IEMOHCTPYBATH KOXKHHH sIpyc OKpeMo. BurorosneHa 3 mmacTuky i po3gapOoBaHa B IpUPOAHI
KOJBOPH

CoHs4Ha cucTeEMa

Mogens aemoHcTpye OymoBy COHSYHOI CHCTEMH 1 mae ysiBieHHS Ipo po3mipu CoHIs, ycix
wianeT COHSYHOT CHCTEMH i MPHONK3HY BifcTaHb KOXxHOI riaHetd Bif CoHiy, ix micie B CoHsuHii
cHucTeMi

Kpyroo6ir Bonu B npupo/ii

Mogens sBisie cobor0 peibedHy MiAHKY moBepxHi cymii i CBITOBOrO OKeaHy, BUKOHaHAa B
KOJIbOP1 1 po3MilleHa Ha NPO30pid MmiACTaBLi. 3BepXy Ha Hil BCTAHOBJIIOETHCS MPO30OPHHA KyIOJ 3
«XMaporoy, o iMiTye BepxHi mapu atmochepu. Ckianaerses i3 3 gerane

[{uKJI0H 1 aHTUIUKIOH

CknamaeTbcs 3 MoOJEICH HUKIOHY 1 aHTHIMKIOHY, IO MAlOTh cHipajJeBHUIHY (opmy, Ha
mijicTaBKax. BiIMoBiHO 10 3aralbHONPUIHATOrO MO3HAYCHHSIM CHHS CIipalib — IUKJIOH, YepBOHA —
aHTHIUKIOH. KObOPOBI CTPITKK — IS IO3HAYCHHS CIIATHUX | BUCXITHHUX ITOTOKIB MOBITPS

III. 3aranbHa reorpadis

1. lemoHncTpauiiine
00J1aTHAHHS

1.1. Ilpunaau Ta NpUCTOCYBAHHSI BUMIPIOBAJIbLHI
Homomip (Onamomip)

[punan mns 300py i BUMIpY KiTBKOCTI omaiiB, mo BUmaimk 3 xmap. CKIATaeThCs 3 Bimeprsi-
JIOIIOMIpa i CKIITHKH-IOIIOMipa I BUMIpY 310paHoT KUTBKOCTI OmajiB

ATtmocepa.

Boma B armocdepi:  BUMAapOBYBaHHSA,
BOJIOTICTB MTOBITPS Ta 11 3MIiHH.

XMapu i TyMaH, BiJMiHHOCTi B iX YTBOPCHHI.
dopmu XMap, XMapHiCTh

AHeMOMeTp YallKOBUM
BumiproBanbHui TpuiIa], Ha BEPTHKAJIbHIA OCI SKOTO XpEcTONOMIOHO 3aKkpiluleHI YamlKu —
BKYJI, 5IKi 00€pTaroThCs BiJl BITPY

Omnajy, M0 BHMAAAIOTH 3 XMap Ta 3 IOBITPS,
X BUJIM, BUMIPIOBaHHS

CHiromipHa pefika

[Ipunan mis BU3HAYEHHS BHCOTH CHIXXHOTO TOKPHUBY: IJIAHKA, CTPHKEHb, INTUTKA 200 CTPIUKH 3
MOCTIHHOI0 200 PerynbOBaHOIO BiJCTAHHIO MK JBOMa BHMIipPIOBAIBHUMH IOBEPXHIMH, HAIPHUKIA
KiHIIeBi KaIiOpH, ITyITH TOIIO

Omnajy, 0 BUNIAAAIOTH 3 XMap Ta 3 MOBITPA,
1X BUIH, BUMIPIOBaHHS

TepmomeTp KiMHATHUI
IporpanyiioBanmii 3a mkanor Llenscis Bix -20 go +50 °C, mina moxinku 1 °C, mpu3HadaeThes
JUI BUMIpIOBaHHS TEMIEPATyPH B IPUMIIIEHHIX

Jo6oBuii 1 piunuii Xix Temmnepatypu

TepmomeTp neMoHCTpaLifHUH (30BHILTHIH)
Mae nBi mkanu - Ilenscist 1 Papenreiita, Mexi BUMiptoBaHHs Temneparypu Bij -40 mo +50 °C

Jlo6oBuii 1 piuHmii Xix TemMmepaTypu
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ta Bix -40 mo +120 °F, nina moxinku mkamu 1 °C; 2 °F, po3mip He mermre 40 cM
Tepmomerp 3 dikcaliiero MiHIMAIBHOTO Ta MaKCUMAJILHOTO 3HA4EHb 1
Ilpunag ckmagaeTbes 3 OBOX TEPMOMETPIB, IO MalOTh 3abapBieHi IMOIUIABIi, 1 MPHCTPOIO
YCTaHOBKH TIOIUIABI[IB y BUXiIHE MOJOXEHHSA. CTOBIMYHMKH TEPMOMETPIB BKa3yIOTh TEMIEpPaTypy
MOBITPS Ha AaHuil MOMeHT. OUH 13 TEepPMOMETpPiB IpU3HAYCHUH AT (iKcamii MiHIMATEHOTO 3HAYCHHS
TEMIIEPaTypH, IHIIUH — 111 MAaKCHMaJIbHOTO 3HAYCHHS
Bapomertp-arepoin ATtMocdepHU THCK: TPHYMHM 1 HaCHiAKA 1
[punan nmas Opi€HTOBHHX CIIOCTEPEKEHb 3a 3MIHAMH aTMOC(EpPHOTO THCKY SK HaBYAIBHUHA | HOTO 3MiHH y Tpomocdepi
mociOHuK. ["abapuTHI po3MipH - miametp He MeHmIe 120 MM
Icuxpometp 1
[punax cknajgaeTbes 3 ABOX TEPMOMETPIB, OJMH 3 SIKMX IPALIOE y 3BHYAWHOMY PEKHMI, a
IHIIWHA, 3arOpPHYTHH y 3BOJIOKEHY OaBOBHSHY TKaHHHY, - BOJIOTMH TEPMOMETp; Ul BHU3HAYCHHS
BiZTHOCHO{ BOJIOTOCTI MOBITPSI 3@ Pi3HHUIIEIO II0Ka31B 3BUYaHOTO 1 BOJIOTOTO TEPMOMETPIB
I'nomon 1
[Mpunax y BUMIAAl Kosa 31 IIKalOK, IO MICTHTh CTPWKEHb Ta TOAMHHI MOJIUIKH, PO3Mip He
MeHIe 1 M
Temypiit 1
Pyxoma Mozienb, 110 1eMOHCTpYe pyX 3emiti HaBkosio CoHLs Ta pyX Micsist HAaBKOJIO 3eMJli, Mae
migcBiTky Moxenmi CoHI Ta omudpoBaHuil TiMO po3MiIIIeHHS 3eMili 3a MICAIIMH POKY 3 HaIHCcaMu
YKpPaiHCBKOIO MOBOIO
Mereoposoriuna Oynka 1
BuxopucToByeThcss ansi  BCTaHOBIEHHS mnpmiamiB. CTiHKE OyakM pemnTdacTi JUis  BUTBHOTO
TIPOHUKHEHHSI MTOBITPS Ta 3aXUCTY BiJ NPSIMUX COHSYHHX ITPOMEHIB
2. Oonagnanns s | 2.1. Ipuiagn BumiproBaabHi Criocobu 300pakeHHS 3eMITi.
NMpoBeIeHHS JanexoMip [uis BUMipy BincTaHen Macmrrab ta fioro BUau. 1
MPAKTHYHUX POOIT JlazepHa pysieTKa JJIs1 TOYHOTO BUMIPIOBAHHS IOBXKUHH, BUCOTH, IUIOLII Ta 00'eMy [Tnan, #ioro OCHOBHI O3HAKH.
npuminenHs. Jliana3oH BumiproBanHsi He MeHie 25 M. Knac nasepa 2. To4HICTh BUMIpIOBaHHS HE Tonorpadivni kapTH.
ripie + 5 MM Opi€eHTyBaHHS Ha MIiCLIEBOCTI.
I'eorpadiuni KOOpaAMHATH.
Jlitocdepa.
Minepanu, TipchKi TOpPOAM Ta KOPHCHI
KOTIJIMHU
CexyH/IOMIp €IeKTPOHHHUN 2-15*
OnHopsaauit quctuiei, Tounicts 1/100 cekyHIu, BOJOHEIIPOHNKHA KOHCTPYKIisl, rabapuTHi
po3Mipu He MeHe 70 x 60 x 20 Mm
Kommac 2-15*
[IIkaxa 3 mo3HaYeHHAM CTOpiH cBiTy. liameTp kommaca He MeHIe 40 MM
Pynerka 3 m 2 -15*

ITpwman st BU3HAYSHHsI TOBXUHHM BicTaHi a00 po3MipiB Tit. JloBkuHa 3 M, IiHA TOMIIKKA | MM



https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B5%D0%BB%D1%96%D1%81%D0%BA
https://uk.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B8%D0%B6%D0%B5%D0%BD%D1%8C
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Pynerka 10 m
[Ipwnan s BU3HAYCHHS JOBXHHU BificTaHi abo po3Mipis Tin. JomxkuHa 10 M, miHa moxinku 1
MM

uyp MipHUHA
Hiamerp 3...5 MM, oBxwuHa He MeHIe 20 M

Kypgsimerp

Ipunan mis BEMIpY BiACTaHI Ha IUIaHAX 1 KapTaX. Mae 3yOuacTWil TepeJaTOYHUI MExXaHi3M 3i
CTPIJIKOI0 B TUIACTMACOBOMY KOPIIYCi, II0O TPHUBOJUTHECS B PYX POJHMKOM (PaXyHKOBHM KOJECOM)
neBHOro Aiamerpa. Ha kopryc HaHeceHa mkana, orudpoBana yepe3 KoxHi 10 MM

Jlyna pyuna

[Ipumax anst ciocTepe)XeHHS 32 HEBEIMKUMH 00’ €KTaMU, IETali SIKUX HEMOXKIHBO PO3AUBUTHUCS
HEeo30po€eHNM OKOM. BHUroromieHa 3i ckiia B IIaCTMACOBIiH OIpaBi 3 py4ykoro. 301IBIICHAS HE MEHIIIE
3x

2-15*

2.2. llpucrocyBaHHsA
IInanmer
Jlonika 3 MPUKPITUICHUM Ha Hel marnepoM, Ha sSIKUil HAHOCATH TUIaH MICIICBOCTI ITiJ] Yac 3HIMaHHS

OpieHTYBaHHS HA MiCLIEBOCTI.

Cnoco6u 300paxenns 3emui. ['eorpadiuni
KOOp/IMHATH.

Jlxepena reorpadiunoi iHpopmarrii.
IInan, HOro OCHOBHI O3HAKH

15

3. ipykoBaHi
HABYAJLHI HA0YHI
nocioOHNKH

3.1. ATsiacu, KapTH, IVIAKATH
ATaacu
3aranbHa reorpadis (cucremMari3oBaHe 310paHHs KapT)

3.2. Kapru crinHi

Kapru ¢izuuni:
di3uvna kapTa cBity (Macmtab 1:22 000 000).
di3uvHa kapTa niBkyss (Macmrad 1:24 000 000).
di3uvna kapta Ykpainu (macirrad 1:500 000)

BuBueHHs TeM, 10 BUMararoTh (pOpMyBaHHS
TeO0NPOCTOPOBOTO YSBJIECHHS PO 00’ €KTH 1
SIBUIIA.

Oxkeanu. I'igpocdepa.

Jlitocdepa.

TexToHiuHa Oy0Ba MaTEPHKIB Ta YKpaiHU.
Biocdepa. Atmocdepa.

Po3BHTOK reorpadivHuX 3HaHb PO 3EMITIO

-

KaprTu TemaTuyHi:

IomituHa KapTa CBiTY (HOJITHYHA KapTa INPO TEPHUTOPIaTbHO-TIONITUYHUN yCTpid KpaiH,
macmrab 1:22 000 000).

Kapra oxeaniB (kapTa okeaHiB mpo OCHOBHI popMH penbedy MOPCHKOTO AHA).

BynoBa 3eMHOI KOpH Ta KOpHCHI Konaiuau (Macitad 1:22 000 000).

I'eorpadiuni mosicu ta nmpupoHi 3004 cBity (MacmTad 1:22 000 000).

Krimaruuna xapra cBity ( Macrad 1:22 000 000).

Kiimaruuhi nosicu ta obnacTi ceity (maciurab 1:22 000 000).

['eorpadiuni Biakputts (MacmTad 1:30 000 000).

PR R R
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TeapunHuii cBiT (Macmrab 1:35 000 000). 1
Csit. IpynTu (Macurra6 1:22 000 000) 1
3.3. IlnakaTtu
Hapuanabhi niakaru: 300paxeHHsI 36MHOI ITOBEPXHI Ha KapTi.
300pakeHHs 3eMHOI TOBEPXHi Ha KapTi. B Hagpax 3emui. 1
B manmpax 3emui. Pyx 3emii y KOCMiYHOMY IPOCTOPI. 1
Pyx 3emiti y KocMi4YHOMY TIPOCTODI. ATMmocdepa — OBITpsIHUIT OKeaH 3eMIi. 1
ATMocepa — TOBITPSIHUI OKeaH 3eMIi. Micsup — CymyTHUK 3eMJi. 1
Micsip — CymyTHUK 3eMIII. Bonu cyxomony. CBiToBHii OKeaH 1
Bonu cyxonomny. 1
CaiTOBMIi OKeaH 1
4. 3aco0u HaByaHHA | 4.1. 3aco0M HaBYAHHSA eKpaHHi s BHUBYCHHS HOBOTO Mmarepiainy,
eKpaHHi Ta HapyaJibHi e1eKTPOHHI NOCIOHUKHU y3aragbHEHHS  Ta  TEPEBIPKM  3HAaHb,
€KpPaHHO-3BYKOBi 3aranbHa reorpadis. MIPaKTHIHHUX POOIT 1
CaiT. IHTEpaKkTHBHA KapTa 1
4.2. 3aco0u HABYaHHS €KPAHHO-3BYKOBI Ipupomni xomrurekcu. Ilpupomni  30HM
Bineopoauku MaTepHKiB Ta YKpaiHu.
I'eorpadiuna obomoHKa. Atmocdepa. Exonorigni mpobaemu 1
ATtMmocdepa 3emti Ta ii oxopoHa. MaTepuKiB Ta Ykpainu. Jlitocdepa. 1
®opMyBaHHS 3€MHOI KOpH. T'impocdepa. MaTepuku Ta OKeaHH — BEJTUKI 1
dopMyBaHHS IOBEPXH. TPUPOHI KOMILICKCH reorpadianol 1
IIpouec IpyHTOYTBOPEHHS. 00ooHKH. [ToXo/1KeHHsI MaTePHKIB Ta 1
®opMyBaHHs IOBEPXHEBUX BOL. OKeaHIYHMX 3anajauH. [ 'eonoriyna icTopis 1
[Tixzemui Bou Ta ix hopmyBaHHS. 3emuti. ['eonoriune sitouncienus. ['eonoriuni 1
[TpupoHO-icTOpHUYHI TIPOLIECH PO3MOJITY CYXOIO0Y 1 MOPSL. epu. IIpuponokopucryBanns. Bruus noaunu 1
Po3BuTOK 1 3MiHa maHMmIadTIB Ha IIPUPOJLy MaTEpHUKiB Ta OKEaHiB. 1
Jlanmmad T Ykpaiau
IV. Marepuku Ta OKeaHH
1. IpyxoBani 1.1. Ataacu s hopMyBaHHS T€OIPOCTOPOBOTO
HaBYaJbHI HA0YHI I'eorpadis. Marepuku i okeaHU VSIBJICHHS MPO 00’ €KTH 1 SIBUIIIA Ta BUBYCHHS 15
NOCiOHUKH HOMEHKJIATypH 00’ €KTIiB
1.2. Kapru crinHi Marepuky Ta YaCTHHU CBITY
Kaptn marepukiB Ta 4acTHH CBiTY:
Ad¢puka. @iznuna kapra (Macirad 1:8 000 000). 1
Adpuxa. [Tomitnana kapra (mMacturad 1:8 000 000). 1
Adpuka. ExkoHomiuHa kapra (Macturad 1:8 000 000). 1
[TiBnenna Amepuka. ®@iznyna kapra (Macmrab 1:8 000 000). 1
[TiBnenna Amepuka. [Tomitnana kapta (MmacmTab 1:8 000 000). 1
[liBnenna Ameprka. Exonomiuna kapta (Macmra6 1:8 000 000). 1
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ITiBriuna AMepuka. @iznuHa kapra (MacmTab 1:8 000 000). 1
IMiBriuna Amepuxka. ITomitnana kaprta (macmrad 1:8 000 000). 1
[TiBriuna Amepuka. Exonomiuna kapra (Macmra6 1:8 000 000). 1
€spazis. Piznuna kapra (Macmtab 1:10 000 000). 1
€spaszis. [loniTnana kaprta (macmrrad 1:10 000 000). 1
€Bpazis. Exonomiuna kapta (Macmrad 1:10 000 000). 1
Agcrpaiist Ta Oxeanist. [Tonitnana kapra (mMacmrad 1:10 000 000). 1
Agcrpais Ta Okeanisi. @i3nyHa kapra (Macirad 1:10 000 000). 1
Asctpanis, Hosa 3enanmis. Exonomiuna kapta (Macmirad 1:6 000 000). 1
Cgir. Exonoriuni mpodaemu (maciirad 1:22 000 000). 1
Cgir. ['oguaHi nosicu (macmad 1:30 000 000) 1
1.3. Ilnakatn
HapuaabHi miakatu (KOMIUIEKT):
Kaptu matepukiB Ta OkeaHiB, iX KiacH]ikamis 3a MacmrTaOoM, MPOCTOPOBUM OXOIIICHHSM, 1
3MICTOM i IPHU3HAYCHHIM
2. 3aco0u HaBpuanus | 2.1. HaByaabHi eJIeKTpOHHI MOCIOHUKH
€KPAHHO-3BYKOBI Adpuka. [HTEepakTHBHA KapTa. 1
[TiBHiuna AMepuka. [HTepakTHBHA KapTa. 1
Oxkeanu. [HTepaKTUBHA KapTa. 1
I'eorpadist MaTepUKIB i OKeaHIB 1
V. YkpaiHa y cBiti: npupoaa, HaceJleHHs
1. IpykoBani 1.1. Ataacu Jnst popMyBaHHS reonpocTOPOBOTO YSIBICHHS 15
HABYAJIbHI HA0YHI VYxpaiHa y cBiTi: IpHPOJA, HACEIECHHS npo 00 €KTH 1 SBUILA Ta BABYCHHS
NMOCiOHUKH HOMEHKJIATYpH 00’ €KTIB
1.2. Kapru crinni Tonorpadivni kapTH.
Kaptu Ykpainu I'eorpadivHe MOJI0XKEHHS, aIMiIHICTPATUBHO-
TMoniTHKO-aaMiHICTpaTHBHA KapTa Ykpainu (Macirradu 1:1 000 000, 1:750 000 ta 1:500 000). TEpUTOPIAIbHUM yCTpiK YKpainu. 1
VYkpaina. Hacenenns (macmra6 1:1 000 000). IIpupoaokopucTyBaHHSI. 1
VYxpaina. Exonorigna curyamis (macmra6 1:1 000 000). Kiimar i xmiMaTidHi pecypcu. 1
VYxpaina. Kiimar (macura6 1:1 000 000). IpyurH i rpyHTOBI pecypeu. 1
Vkpaina. [pyntu (Macura6 1:1 000 000). IIpupogoxkopucTyBaHHs. IIpupoano- 1
VYxkpaina. [Ipupoano-3anoBignuii poux (Macmrad 1:1 000 000). 3anoBigHui GoHa YKpaiHu. 1
Texroniuna OynoBa YKpaiHu. Penbed, TekroHiuHa Ta TeosoriyHa OynoBa, 1
Kommekt HaBuanbHUX Tonorpadiuaux kapt (Macturab 1:10 000 — 1:100 000). MiHepanbHi pecypcu. TekToHiuHa OynoBa 1
Kommiekt HaB4anbHUX Tonorpadivaux kapt (Macmrad 1:10 000, 1:25 000). VYkpainn. 1
Tomorpadiuna kapra (Macmrab 1:25 000). 3miHn yacy Ha maHeTi. ['oguHHI moscu 1
HamionaneHwuii ckiiag HaceneHHst Ykpainu (Macira6 1:1 000 000) 1
2.3aco0u HaByaHua | 2.1 HaBya/ibHi eJ1eKTPOHHI MOCIOHUKH Jost BHBYCHHS HOBOTO Marepiany,
€KPaHHO-3BYKOBI ®i3uunHa reorpadis Ykpainu. [HTepakTrBHA KapTa. y3araJIbHeHHsI, KOPEKIlii Ta epeBipKky 3HAHb, 1
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®i3nuHa reorpadis YKpaiHu.
Tomorpacgiuna kapra

BMiHb Ta HAaBHYOK Y4HIB, IPAaKTHYHUX POOIT

VI. Ykpaina i cBiTroBe

rocmnoaapcrso

1. IpyxoBani
HABYAJbHI HA0YHI
MOCIOHNKH

1.1. Atnacu
Ykpaina i CBITOBE rocro1apcTBo

1.2. KapTu crinHi

A) Kaptu Ykpainu:
VYkpaina. EkoHomiuna kaprta (Macmrad 1:1 000 000);
VYkpaina. TparcnopTtra cuctema (Macmrab 1:1 000 000);
VYkpaina. [TanuBHO-eHEepreTHYHA MPOMHCIOBicTh (Maciitad 1:1 000 000);
VYkpaina. Metanypriiina npoMuciioBicTs (Macmab 1:1 000 000);
Vkpaina. MaumHo6yniBaa npoMucioBicts (Maciura6 1:1 000 000);
VYkpaina. JlicoBa Ta manepoBo-1er003Ha MpoMucIoBicTh (Macturad 1:1 000 000);
Vxpaina. Ximiuna npomuciosicts (Macmrab 1:1 000 000);
Vxpaina. [IpomucnoBicts OyaiBenpHUX Marepianie (Mactra6 1:1 000 000);
VYkpaina. Cinbcbke rocrnoapcTBo i XxapuoBa mpoMuciiosicTs (Macitab 1:1 000 000)

T'ocniomapcTBo Ykpainu.

TpaHcnopTHa cucteMa YKpaiHu.
[TanuBHO-eHEPreTHYHA TPOMHCIIOBICTb.
MeranypriiiHa IpOMHUCIIOBICTb.
MamuHoOyAiBHA TPOMHCIIOBICTS.
JlicoBa Ta anepoBO-LEeI0I03Ha
HPOMUCIIOBICTb.

XiMiuHa IPOMUCIIOBICTb.

[IpomuciioBicTh OyAiBeNbHUX MaTepiaiB.

CinbpcbKe TOCIOJapCcTBO 1 XapuoBa
TIPOMUCIIOBICTh

PRRPRRPRERRERRE

B) Kapru cBiry:
Cgir. TpancnopTtaa cucrema (MacmTab 1:22 000 000);
Cgir. [TanuBHa mpomwucioBicTs (MacmTad 1:22 000 000);
Cgir. Enexrpoenepreruka (Macmrad 1:22 000 000);
Cgit. Hopna metanypris (Macmrad 1:22 000 000);
Cait. Konboposa meranyprist (macmrad 1:22 000 000);
CaiT. MammHo0OyaiBHa npomucioicts (Maciitab 1:22 000 000);
Cgir. XimiuHa mpomucioBicts (Macmtad 1:22 000 000);
3epHOBe TocoaapcTBo cBity (Macmrrad 1:22 000 000);
Texuiuni KyapTypH cBiTy (Macmra6 1:22 000 000);
TekcTHIBHA TIPOMHUCIIOBICTB CBiTY (MacmTab 1:22 000 000);
Csit. I'ycroTa Hacenenus (maciurtab 1:22 000 000);
Hapoawu cBity (Macmra6 1:22 000 000)

CBiTOBE TOCIIOJAPCTBO

PR RPRRPRRPRPRPRRERRERER

2. 3aco0u HAaBYAHHA
€¢KpPAHHO-3BYKOBi

2.1. HaB4ya/bHi eJIeKTPOHHI NOCIOHNKH
VYxpaina. HaceneHHs Ta rocrnonapcTso.
ExoHoMiuHa Ta coniaibHa reorpadis cBity

Hacenenns ta rocnonapctBo Ykpainu

[y

VII. JoxaTkoBe 00J1aHAHHS

1. Iludpose
00JIaTHAHHSA

1.1. lndposa noKyMeHT-KamMepa

3abe3neuye:

JIEMOHCTPALIIO IJIOCKUX JOKYMEHTIB (IIarlepH, KHIKKH, XypHAIH) GpopMaToM He MeHIIe A4, a
TaKoX 00’ €MHHX IIPEAMETIB, KPUXKHX 00’ €KTIiB TOIIO O3 MONepeIHHOr0 CKaHyBaHHS;
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BUBEACHHS UITKOTO 300pakeHHS B YMOBaX OCBITIICHOI IIKIIBHOI ayAUTOpii 3 MOXKIUBICTIO
aBTOMATHYHOTO (POKYCYBaHHS Ta PETyIIOBaHHS IiICBITKH po00Y0i 30HH KaMepH.

[ToBHOKONBEOPOBE 300paXKEHHSA 3 JOKYMEHT-KaMepH BHBOOUTHCA B PEKUMI OHJIAlH Ha
KOMIT'IOTep BUUTENs abo Ha mpoekTop. [lokyMmMeHT-Kamepa Mae OyTH CYMICHOIO 3 OIleparliifHoIo
CHCTEMOIO Ha KOMIT'FOTepi BUHMTENSA Ta MIAKIIOYATHCS O KOMIT IOTepa BUHTENS abo MpoekTopa 3a
nornomororo USB- inTepdeiicy

9. Ilpunagyu 3araqbHOTO MPU3HAYEHHS, IPUIIAJIA Ta TPUCTOCYBAHHA AJIA MPAKTUYHUX poOIT, HuppoBe 00 HaHHA sl KaO1HETY
MaTeMaTUKH MOBUHHI BIAMOBIIATA BUMOTaM, HABEJICHUM Y Ta0nuIll 4:

TPAHCTIOPTHP KIACHWH 3 TpUMadeM; IiHa oIk 1° - 1,

Ta6nuis 4
Hassa Texmiume 3aBiaHms JemoncTpauii Ta npakTU4Hi podoTH Kinnkicrs
3ac00y/001a1HAHHS (32 HABYAJILHOIO IPOrPaAMOIO0)
1 2 3 4
I. lemoHcTpaniline 06,1agHaHHSA
1. Mpuaaan 1.1. KommiexkTH, MojeJi, Habopu
3arajJiLHOr0 A) Mopaeni: 1
NpU3HAYEHHS TpuroHoMeTpu4HUN KPyT
Mopgenb mMae ¢opMaT He MeHIne A2; BUTOTOBJICHO 3 BiHUJIOBOI IUTIBKH, NMPO30POTO IUIACTHKY,
JIAaMiHOBaHHMX KapTOK; OCHAIIICHA MarHITHUM KPIILJICHHSM;
Yucnosa npsima 1
[Mpsima 3 HeorM(ppoBaHO MKaIOIO (IiHA MOJIIJIKK 5 CM); OCHAIllEHa MarHiTHUM KPIIJICHHSIM
b) KommiekTu:
Oci koopauHAT 1
Jlo xoMIUTeKTy BXOAATH Tpu KoopamHaTHi Bici (X, Y, Z) 3 HeonudpoBaHUMH IIKAJIAMH,
HECKPIIUICHI MK COO0F0, OCHAIIEHI MATHITHUMH KPITUICHHSIMH;
TiHIMKY orudpoBaHi, IiHA TOAUTKK 1 CM; OCHAIICHI TPUMaYaMHu;
METp JeMOHCTpauiiiHuii. Mae MiJliMeTpOBi, CAHTUMETPOBI, AEHMMETPOBI MOALIKH, TOBKHUHOIO 100 cMm; 1
niniiika kinacHa. JlosxuHa niiiiku 100 cm
[TopTpery BupaTHUX MaTeMaTHKIB CBITY 1
1
1.2. HaGopu
Habip xitacHOrO iHCTpYMEHTY
Habip BUroTOBIICHHIH 3 TITACTMACH Y CKIIAII: 1
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TPHUKYTHHK KiacHuH (Kyta 30° Ta 60°) 3 TprMauem - 1,

TPHUKYTHHK KJIAacHHUH (KyTH 45° Ta 45°) 3 TpnMauem - 1,

OUPKYNb KIacHUH - 1;

METp AeMOHCTpaIiitHui (JIiHiiKa JOBXKUHOIO 1 M; miHa mominku 1 cm) - 1

I'eoMeTpuuHi TiJIa 3 PO3TOPTKOIO

Hab6ip wmictute 8 reoMeTpwdHUX (Qiryp, BUTOTOBICHHX 3 MIITHOTO IPO30pPOTO ILIACTHKY.
Bcepenuni  koxxHOT (irypum po3MillyeThCs IUIONIMHHA TEOMETPUYHA PO3ropTKa jaaHol ¢irypwy,
BUTOTOBJIEHA 3 KOJBOPOBOrO IUIACTUKy. Habip Mae cremianbHy IUIACTUKOBY IiJCTaBKy IS
JeMOHCTpallii Habopy Ta #oro 30epiranHs. Bucorta koxHo1 irypu He MeHIie Hixk 80 MM

YacTuHH I1JIOTO HA KPYy3i

BurortoeneHui 3 IIIaCTMAacH, CKJIAIA€ThCS 3 HAOOPY CEKTOPIB KOJia, MAPKOBAHHUX IO HOTO
JOJISIX

1/2-2, 1/3-3,1/4-4,1/5-5, 1/6 — 6.
Yci yacTrHN Ha0OPY OCHAICHI MATHITHUMH KPITUICHHSAMHA

OnuaHIi 00'eMy

Mojens npHU3HAYeHa I AEMOHCTpaLii MOHATh «OAHMHHUIN 00'eMy Ta 00'€eMy MPSIMOKYTHOIO
napajenemnineaa». Mojenb sABIsS€ Co00I0 IUIacTMacoBuil KyO 3i croponor 10 cM, Ha IpaHi SKOTO
HaHeceHO ciTky 1 X 1 cm. OquH map 3HIMA€eThCS, SIKH MOXe OyTH PO3IUICHHUI Ha (pparMeHTH, OUH 3
SIKUX CKJIAJIA€ JIECSATY YAaCTUHY, & IPYruil - OMUHHUIO 00'emy - 1 cm3

Habip crepeomerpuyanmii
BuroTtoBieHui 3 miIacTMacH, T03BOJISIE CAMOCTIHHO 310patu 16 CTepeOMETPUYHUX Tij, 30KpeMa
10 3 mepetrHamH i 2 3 nepeciuHnMH IomHaMu. HaGip 36epiraeTbest y miacTMacoBoMy Keiici

Habip reomeTpryHuX Mozesen
HaGip mictuth 12 OCHOBHHUX TI'€OMETPHUYHHX TiJI, HIO BUTOTOBJEHI 3 IPO30POrO MII[HOTO
IUIACTHUKY.
IMocrauaeThes HA IIACTMACOBIH MiJCTABIII 3 IPO30POO KPHIIKOK. BUcoTa KOXKHOT MOIENI HE MEHIIIe 5
cM

2. lIpnnagu Ta
NPUCTOCYBAHHS LISl
NPAKTHYHHUX POOIT

2.1. lIpuaagu Ta NPUCTOCYBAaHHS BUMipIOBaIbHi
A) JlabopaTtopHnii Ha0ip 1Ji1sl BATOTOBJICHHS MOJeJIel 3 MATEMATHKH:
JICTH 3 PO3TOPTKaMH I'eOMeTpUIHHX TiT — 20;
JHINKa 3 KOHTypaMy reoMeTpudHuX ¢iryp — 1;
IUTiBKa, pO3KpecieHa Ha kBaaparu 1xlem,— 1,
IUTACTMACOBI KyOUKH 31 CTPIKHAMM IS CKJIaJJaHHs KyoOa — 8;
TPUKYTHHK — 1;
HOJKHIII JUT BUpi3aHHA — 1;
Knei — 1;
KopoOKa i ykiaaanus — 1.
Jetani Habopy BUTOTOBJICHI 3 ITANIepy Ta IJIACTMACH, SICKpaBo nodapboBaHi i yKJIaZeHi B KOPOOKy

15

b) Haoip reomeTpuyHux Tij:

15
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¢irypu 3 HaTypanbHOTO AepeBa. Po3mipu Tinm He MeHmIe Hix 40 MM.
VYV KOMIIJIEKT BXOISTh:

MIPSIMOKYTHUI mapanenerimesn — 1;

KoHyC — 1;

Ky — 1,

Kyo —1;

utiaap - 1

B) HaGip moneJeii 1is 1abopaTopHUX podiT i3 crepeomeTpii:
y KOMIUIEKT BXOAATH apKyllli 3 pO3TOPTKaMH IpocTopoBux ¢iryp — 10:
npaBWJIbHA YOTUPUKYTHA TipaMiia - 1;
MpaBUJIbHA YOTHPHUKYTHA IMipaMija, po3pizaHa o JiarOHaIbLHOMY MEPEeTUHY - 1;
NpaBIJIbHA YOTHPUKYTHA TipaMifa, po3pi3aHa IO IMEpeTHHY, IO NMPOXOJUTh 4YEepe3 BHCOTY
mipamian i cepequHy 00Ky OCHOBH - 1;
MpaBWJIbHA TPUKYTHA Mipamizna - 1;
IpaBIIbHA TPUKYTHA IipaMiaa, po3pizaHa Mo MepeTHHy, M0 NPOXOANTh Yepe3 BUCOTY MipaMian
1 BUCOTY OCHOBH - 1;
npsiMa YOTUPUKYTHA Ipu3Ma — 1;
npsiMa YOTHPUKYTHA MIPU3Ma, po3pizaHa Mo AiarOHAILHOMY MepeTHHY, - 1;
NpsAMHUNA KpyroBUHM numiHp - 1;
NpsSMHNA KpyroBUil UITIHIP, pO3pi3aHuil Mo 0cbOBOMY Hiepepisy, - 1;
MpAMUI KpyroBui KOHYC - 1;
MpSAMUI KPyroBHH KOHYC, pO3pi3aHHM 0 0CbOBOMY Iiepepisy, - 1.
Mopeni BUKOHaHI y BUINISIAI PO3TOPTOK, siKi 30HMparoThcst B mpoctopoBi ¢irypu. Koxna o¢irypa
NIPE/ICTABIICHA B ITOBHOMY» BHIJISI i B «PO3pi3aHOMY» Ha JIBI YACTHHH CIYHOIO IUIOIIMHOO

15

I') Pyaerka:
[Ipunanx 3acTOCOBYETHCS U BU3HAYCHHS JOBXKWHH BifcTaHi a0o po3MmipiB Til. JloBkWHA HE
MEHIIE HIXK 3 M, I[iHA ITOMIIKH — 1 MM

15

3. udpose
00JIaTHAHHSA

3.1. Iu¢poBa 1oKyMeHT-Kamepa

3abesneuye:

JIEMOHCTpALlil0 IUIOCKHX JOKYMEHTIB (Iarepu, KHIKKH, )KypHaiIH) ¢popMaToM He MeHIle A4, a
TaKOXX 00’ €MHHUX IPEAMETIiB, KPUXKHUX 00’ €KTiB TOIIO 0€3 MONepeaHbOT0 CKaHyBaHHS;

BHUBEJICHHS UITKOTO 300paXCHHS B yMOBaX OCBITICHOI IIKIIBHOI ayZUTOpPii 3 MOXKIIHBICTIO
aBTOMATHYHOTO (POKYCYBaHHS Ta PEryJIIOBaHHS IiCBITKH po00UY0i 30HH KaMepH.
[ToBHOKOTBEOPOBE 300paXKEHHS 3 AOKYMEHT-KaMepH BHUBOIUTHCA B PEKUMI OHJAWH Ha KOMII IOTEp
BuuTeNss abo Ha mpoekTop. JlokymeHT-kamepa Mae OyTH CYMICHOIO 3 OMNEpPAaIliiHOI CHUCTEMOI0 Ha
KOMIT TOTEP1 BUUTENSI Ta MiTKIIOYATHCS 10 KOMIT I0Tepa BUUTENs a00 mpoekTopa 3a monomoror USB-
iHTepdeiicy
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10. [udpoBe BuMipIoBaibHE OONaTHAHHS, TPUIaAd IEMOHCTpAIliiiHi, IpUIaau MEeXaHi4Hi, Ha0lp mocyay, Hablp 1HCTPYMEHTY,
ocmiorpad, aeMOHCTpaliifHe OO0NaJHAaHHS, TPWIAAA Ta TPWIALIAL, OOJaaHAHHS I JabopaTopHUX pobiT, Habopwu, obOIagHAHHS
3araJibHOTO MpU3HAYEHHS AJs KaOiHeTy (i3UKHM Ta aCTpOHOMIT MOBHUHHI BiIMOBIAATH BUMOTaM, HAaBEACHUM y TaOIHIIl S:

komi'rorepa USB-nopry komm’rotepa, Mae MOXIMBICTH 0€34pOTOBOTO Ta/abo APOTOBOTO CIOCOOY
mia’eqHAHHS a00 Mae aBTOHOMHHI PEXHM 3 OE3MOCepeHIM BHBOJOM pPE3yJIbTATiB Ha BOYIOBaHHI
€KpaH 3 MOXIIUBICTIO MOJAIIBIIOTO IX MEPEHECEHHs 11t 00POOKH IO OCHOBHOTO KOMIT FOTEpa.

KoMmruieke cynpoBOIKYEThCSI KEPIBHULTBOM 3 CKCIUTyaTallii, MCTOJAUYHAM MOCIOHMKOM Ta
MPOTPaAMHUM 3a0€3MCUCHHSM.

A.1. MeroauyHui MOCIOHHUK:

METOJIMYHHUN TOCIOHMK 3 TPOBE/ICHHS IHTEPAaKTMBHUX JIEMOHCTPALIHHUX EKCHEPHMEHTIB Ta
nmabopaTopHUX POOIT 13 MOKIIHMBICTIO poOOTH B pexmMi 3 abo 0e3 MiAKIIOYEeHHS 10 Mepexi [HTepHeT,
IHTEPaKTUBHAM 3MICTOM, (YHKIIIOHAJIOM [UISi pelaryBaHHs KOHTEHTY a00 CTBOPEHHS HOTaTOK Ta
3aKJIaIoOK Oe3MocepeIHbO Y MOCIOHUKY, SIKU Tpalfoe B onepamniitanx cucreMax OC Windows, Ta/a6o
Android, ta/a6o i0S.

Metoguuanii TOCIOHWK 3 (i3UKH TOBHHEH MiCTUTH He MeHme 20 OeMOHCTpaIiiHuX
eKCIIEPUMEHTIB Ta JabOpaTOpHUX poOIT 3 BHUKOPUCTAHHAM LU(PPOBOTO  BUMIpPIOBAJIBHOTO
KOMIT'TOTEPHOTO KOMIUIEKCY Ul KaOiHeTy (i3MKH, MaTd IHCTPYMEHTH MIJisl CTBOPEHHS BJIACHUX
EKCIICPUMEHTIB.

XapaKkTepUCTHKH MPOTPaMHOTO 3a0e3nedeHHs NU(POBOTO BHUMIPIOBAIFHOTO KOMII'TOTEPHOTO
KOMILIEKCY:

MOXJIMBICTb 300pY TaHUX OJJHOYACHO 3 JAEKIJIbKOX JATUHKIB;

KiJIbKa PEXUMIB BiJoOpa>keHHs TaHuX: Tpadiku, Tabaui, giarpamMu i nudpoBuil BUTIIS;

MOXJIMBICTh MaT€MAaTHYHOTO OIPAIIOBAHHS 310paHMX JaHMX y BikHI rpadikiB Ta TaOmuIpb i3
3aCTOCYBaHHSIM OCHOBHUX (pyHKUii aHaizy rpadiyHuX AaHUX;

MOXJIMBICTh OTPUMaHHS CTATUCTUYHUX XapaKTEPUCTHK OTPUMaHMX JaHUX;

eKCIopT JaHux B Excel ta inmm nporpamu;

HasBHICTB Bepciit mporpamHoro 3ade3nedeHHs OC, cyMiCHHUX 3 KOMIT IOTEPOM BUUTEIS/ YIHS;

iHTepdeiic mporpaMHOTO 3a0e3MeyYeHHS MOBHHEH OyTH 0araToOMOBHHM (yKpaiHOMOBHHH Ta
aHTJIOMOBHHH iHTepdeiicu 000B'I3KOBI)

JociikeHHs KOJTMBaHb HUTSIHOTO
MasITHHKA.

JociimkeHHs IPy>KHUX BJIaCTHBOCTEH TiJI.
BusnaueHHs koedilieHTa TEPTS KOB3aHHSI.
BuBueHHSs yMOBHU piBHOBAaru Baxes.
Busnauenns KKJI npocroro mexanizmy.
BuBuenHs TeroBoro 6anaHcy 3a yMOB
3MILIyBaHHS BOJIH Pi3HOT TeMIIepaTypH.
Bu3HaueHHs! MMTOMOI TEIUIOEMHOCTI
PECYOBHHH.

BuMiproBaHHS omopy MPOBiAHAKA.
JociipkeHHs eIeKTPUIHOTO KoJa 3
TMIOCITIIOBHUM 3’€IHAHHSIM MPOBITHHKIB.
JlocipKeHHs eeKTPUIHOTO KoJja 3
napaeibHUM 3’€IHAHHSM MPOBITHUKIB.
CrocTepexeHHs! SIBUILA eIeKTPOMArHITHOT
THAYKII.

Bu3HaueHHs IPUCKOPEHHS Tija MiJ| Yac
PIBHOIIPHCKOPEHOTO PYXY.

BumiproBaHHS IPUCKOPEHHS BIIBHOTO
naaiHes.

BumiproBaHHS KOPCTKOCTI MPY>KHOTO Tia.
BurorosneHHs1 MasiTHUKA 1 BU3HAYCHHS
nepioxy HOro KOJMBAHb.

JocmimKkeHHs OQHOTO 3 130IPOIIECiB.
BuwmiproBanus EPC i BHYTpilIHEOTO OTITOpY

Tabmuis 5
Hasga . eMOHcTpauii Ta 1abopaTopHi podoTn . .
TexHiune 3aBraHHs A pail PATOPHI p KinbkicTs
3ac00y/00J1aTHAHHSI (32 HABYAJILHOIO IPOrPaAMOIO0)
1 2 3 4
I. Hudpose BuMiproBaibHe 0012 JHAHHS
1. Hudpose 1.1. HudpoBuii BUMipIOBAJIBbHUI KOMII’IOTEPHUNA KOMILJIEKC AJ1s1 KabiHeTy (pizuxu JlabopaTopHi podortu: 1
BHMIpIOBaJIbHE A) lln¢pposuii BUMiproBaIbHUHA KOMII’IOTePHUII KOMILJIEKC /151 BUMTEJIS: BuznaueHHs mepioxy Ta 4acTOTH 0OepTaHHS
00J1aTHAHHSA 1 (poBUI BUMIPIOBAILHUN KOMIT IOTEPHHUN KOMIUIEKC JUIs KaOiHeTy (i3MKM MiIKITI0YaeThes 10 | Tifa.
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A.2. AHanoroBo-1uQpoBHii mepeTBoproBad — 1

AmnanoroBo-u()poBHii IEPETBOPIOBAY IIOBUHEH:

mpamoBaté mix ympaBmiaHaM OC Windows, Ta/abo Android, Ta/abo iOS 3a momomororo
IIPOTPaMHOTO 3a0€3MCUeHHS;

MaTH IIKIIOYEHHS 10 MEepCOHANBHOrO KoMl 'rorepa depe3 USB-mopt, 6e3mpoToBuii crocid
mig’eqHaHHs abo0 MaTH aBTOHOMHHUE peXuM poOoTh 3 Oe3rocepeiHIM BUBOAOM pE3yJbTaTiB Ha
BOY/ZIOBaHUI €KpaH 3 MOJKIIMBICTIO MOJANbIIOrO iX NEpEeHecCeHHS Uil OOpOOKH /10 OCHOBHOTO
KOMIT'I0Tepa;

Maru yactoty 3amipiB He MeHIe 100 000 3a cexyHay;

MaTH HE MeHIIe 4 TOPTIB [UIS IMiJKIFOUCHHs 30BHIIIHIX JaTYHMKIB, SIKI MOXKYTh IPAIIOBATH
OJTHOYAaCHO;

MaTu BOYIOBaHMH €JIEMEHT JKMBJICHHS 13 MOXJIMBICTIO MIATPUMYBATH 3aIHC AAHUX TPOTITOM
He MeHmIe 12 roauH;

MAaTH PO3IiTBbHY 3aTHICTh 3aMipiB He MeHIe 12 OiT;

MaT{ MO>KJIMBICTh aBTOHOMHOT'O HArPOMa/DKEHHS JaHUX y BHYTPIIIHIO I1aM’STh;

MaT{ aBTOMaTHYHE PO3ITi3HABAHHS JATUYHKIB;

MaTH 30BHIIIHIN IHIUKATOP POOOTH

A.3. latuuk Hanpyru (30BHILIHIN) — 2!
[iana3oH BuUMiptoBaHb: He MeHIIe + 25 B.
TousnicTs: He Tipme + 5 %.
MaxkcumanbHa BXiHa Hampyra: He MeHIe 25 B.
KaniOpyBaHHs: He BUMarae KajaiOpyBaHHsI

A.4. JlaTuuk cTpyMy (30BHILIHIN) - 2:
Jiana3zoH: He MeHmie =+ 2,5 A.
Bxigauii ctpyMm: 3MiHHHIA 200 MOCTIHHUH CTPyM.
Tounicte: He ripme + 5 %.
MaxkcumansHUH BXiTHUI CTpyM: He MeHIne 4 A.
KanibpyBanHs: He BUMarae KaniOpyBaHHs

A.5. Jlatuuk temrepaTypy (30BHILIHIN) — 2!
[Hiamazon: He Byxue -20 °C - +120 °C.
ToumnicTs: He Tipme +2 % .
UyTnuBHUil €1eMEHT: PO3TAIIOBaHUH ycepeInHi HAKOHEYHHKA TaTIHKA.
KanibpyBanHs: He BUMarae KajniOpyBaHHs

A.6. JlaTunk TeMIiepaTypH (TepMornapa, 30BHIIHINR) — 1.
Hianazon: ue Byxue Big 0°C mo 1200 °C.
Tousnicts: He Tipme + 3% .

KanibpyBanus: He BuMarae kaniOpyBaHHI

A.7. HMaruuk Tucky - 1:

IDKepena CTpyMy.

BusnaduenHs TeMIiepaTypHoro kKoedimieHTa
OTIOpYy METaITy i TOCIiIKeHHS 3aJIeKHOCTL
OTIOpY HATIIBIPOBITHUKA BiJl TEMIIEpaTypH.
JocimKkeHHs HalliBIIPOBIAHUKOBOTO i0/a.
JlocmiKeHHs MATHITHOTO TIOJIsT 3eMJTi.
BumiproBaHHs iHIYKTHBHOCTI KOTYILIKH.
JemoncTpaunii:

[pukiaau 3acrocyBaHHs (Pi3UYHUX SIBUILL Y
TexHini. 3acodu BumiproBanHs. Mipu Ta
BHUMIPIOBAJIBHI MPHIIAIH.

PizHi Buam pyxy.

BimHOCHICTB pyXYy, HOTO TpaeKTOpil i
IIBAIKOCTI.

Hedopmartis Tim.

JlonaBaHHS CHII, CIPSIMOBAHUX Y3TOBX
OJnHI€ET psIMOT.

[IposiBu Ta BUMIPIOBAaHHSI CHJI TEPTS
KOB3aHHS, KOYEHHSI, CIIOKOIO.

Crnioco6u 3MeHIIeHHs! i 301IbLIEHHS CHITH
TepTS.

3anexHiCTh TUCKY BiJl 3HAYEHHSI CHIIU Ta
TUTOII.

[lepenaBanHs TUCKY piAMHAMU W Ta3aMH.
TuCcK piIVHU HA JTHO i CTIHKY ITOCYIWHU.
3MiHa THCKY B PiiHI 3 TIHOUHOIO.
BumMiproBanas atMocdepHOro THCKY. it
apxiMeI0BOI CHJIM B PiTMHAX 1 ra3ax.
PiBHiCTh apXiMeIOBOI CHITH Ba3i BUTICHEHOT
pinnHN B 00’ €Mi 3aHYpPEHOT YaCTHHU Tija.
[lepeTBOopeHHS MEXaHI9HOI eHeprii.
Baxins.

Pyxomnii i HepyxoMmuii OITOKH.

TToxuia miomyHa.

BukopucranHs IpOCTUX MEXaHI3MIB.
Hudysis rasis, piguH.

3MiHa BHYTPIIIHBOI €HEprii TiJla BHACIIIOK
BHUKOHAHHS POOOTH.

[IpuHUIMD Oii TEmI0BOrO ABUTYHA.
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Hiamazon: ve Byx)4e 50 - 110 xI1a.
Tounicte: He ripme +5 % .
KanibpyBanus: He BuMarae kaniOpyBaHHs

A.8. MikpodonHuii naTauk (30BHIMIHINK) — 1:
Yacroramii aianazoH: He Byx4de 100 I'm - 8 000 I'g

A.9. JlaTuuk ocBiTiIeHOCTI - 1:
Hiamazonn: He Byx4e 0 - 600 nx; 0 - 6000 ik; 0 -150 xik.
TounicTe: He Tipiie £ 4 %.
CnexTpaJbHUi Jiara3oH: BUIMME CBITIO

A.10. [IaTyuk Mar"itHOro moJjst (30BHimIHIN) — 1:
Yytnusicte: He MeHIe + 0,5 mTn, e menrne £10 mTo.
Tounicte: He ripue + 8 %.
KaniOpyBaHHs: MOCTaBISIE€THCS MOBHICTIO BiJKaIiOpOBaHUN

A.11. Jatumk pyxy (Bigcrasi, 30BHiIHIH) — 1:
MHiamazon: He Byxunit 0,2 M - 8§ M.
Tounicte: He ripmie 5 %.

KanibpyBanHus: He BuUMarae kaniOpyBaHHs

A.12. ®doroBopoTta — 2:
JTATYUK BUMIPIOE Yac, HEOOXiTHUH 00'€KTY IS IPOXOHKEHHS il apKOI0 JaTYHKa

A.13. latunk cuiu (30BHIIIHIN) — 2:
nmianazonu: He menme -10 H go +10 H; ve menme -50 H no +50 H.
Tounicte: He ripme + 5%.
KaniOpyBaHHs: MOCTaBISIETHCS MOBHICTIO BiJKaIiOpOBaHUH.
KaniOpyBaHHs JaTyiKa TAKOXX MOXJIMBE B paMKaX MPOTrPaMHOT0 3a0e3MeueHHs

A.14. JlaTyuk piBHS 3BYKOBOT'O THCKY (30BHIiIIHIi) - 1:
Jiana3oH BUMipioBaHb: He Byxue 45 1b - 110 nb.
TouHicTh BUMIpIOBaHb JaTYMKa IIOBMHHA OyTH He MeHIe 5 1b.
Jliama3oH peecTpoBaHMX JAaTYMKOM 4acToT noBuHeH 0yt He Menuie 100 I'm - 8000 I'g

A.15. Jatuuk npuckopeHHs (30BHimHIM) — 1:
Jiarna3oH: He MeHIe + 5 g .
Tounicte: He ripme + 0,02 g

A.16. Jatuuk Bojorocti — 1:
BUMIpIO€ BiTHOCHY BouoricTh Bix 0 % - 100 %.
TouHicTh BUMipIOBaHb JaTYMKa He Tipuie 5 %

A.17. JaTumk ynbTpadiosneToBoro BUNpOMiHIOBaHHSI — 1.
nmianasoH: He Menme 0-10 BT/MZ, 0-200 Br/m>
JosxunHa xBwib: He MeHIIe 290-390 Hm

A.18. JlaTumk TeMIiepaTypy HaBKOJIHMIIHBOTO cepeaoBHma — 1:
Temmneparypa: Big -30°C no +50 °C.

BuMiproBaHHS CHIIM CTPyMY aMIEPMETPOM.
BuMiproBaHHS Hanpyrd BOJIBTMETPOM.
3anexHICTh CHIIM CTPYMY BiJl HAIPYTH Ha
IUISHII KOJIa 1 BiJ OTOpY Wi€l MiISTHKH.
BumMiproBaHHS o110pYy.

3aJIexHICTh ONOPY MPOBIAHUKIB BiJl
JOBXKMHH, TIJIOII TTIOTIEPEYHOTO epepisy i
Mmarepiaiy.

IocnigoBHe 1 mapaebHe 3’ € JHAHHS PO-
BIJHUKIB.

Koniryparii MaraiTHUX MOJIB.

MarsitHe mosne 3emii.

Hocmin Epcrena.

Jlist MarHiTHOTO TIOJIS HA CTPYM.

SBuIIe eNeKTPOMAarHiTHOT iHIYKIIii.
I'eneparopu iHAYKIIHHOTO CTPYMY.
BinOusauHs cBiTIIA.

[NommpeHHst MEXaHIYHUX KOJIUBaHb y
NPY)KHOMY CEpPeIOBHILII.

3aJexHICTh TYYHOCTI 3BYKY Bijl aMILTITy 1
KOJINBaHb.

3aJexHICTh BUCOTH TOHY BiJI 4aCTOTH
KOJIMBaHb.

BumnpomiHtoBaHHS 1 HOTTHHAHHS
SNEKTPOMArHiTHUX XBHJIb
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1 2 3 4
Tounicte: He ripme + 2% .
KanibpyBanus: He BUMarae kaniOpyBaHHS.
Habip kalemiB y KINBKOCTI, [JOCTaTHIM M MiAKIIOYEHHS AaHAJIOTOBO-IHU(POBOTO
TIepeTBOPIOBAYA Ta JATUHKIB.
KimpkicHui ckian mudpoBOTO BHMIPIOBAIEHOTO KOMIT IOTEPHOTO KOMIUIEKCY IS KaOiHeTy
¢i3MKM BHU3HAYAETHCS BUYHUTENEM, aje Mae OyTH [OCTaTHIM Ui BUKOHAHHS IOCHIKEHb Ta
nabopaTopHUX poOiT, 3a3HaYCHUX Y IboMY THIIOBOMY Iepeniky
B) Ilndposuii BUMipoBaIbHUNH KOMII’OTePHUI KOMILIEKC IS YYHS: 2-15*
nporpamMHe 3a0e3NeYeHHs] Ta XapaKTepPUCTUKH LU(PPOBOTO BHMIPIOBAILHOIO KOMII IOTEPHOTO
KOMIUIEKCY Juisi KaOiHeTy (i3MKM [uisi y4YHS QHQJIOTIYHI TNPOrpaMHOMY 3a0€3le4YeHHI0 Ta
XapaKTePUCTHKAM ITH(PPOBOro BUMIPIOBATBHOTO KOMIUIEKCY I KaOiHETy (i3UKU JJIs BUUTEIIS.
[Mepenik naT4mkiB y ckiIaai HUGPOBOTrO KOMII IOTEPHOTO BUMIPIOBAILHOTO KOMILICKCY AJIS YUHS
BU3HAYA€THCA BUMTENEM BiANIOBIJHO O BUMOT HaBUAIBHOI MPOTPaMH, ajge Mae OyTH IOCTATHIM Ui
BHUKOHAHHS JIOCTI/DKEHb Ta Ja00paTOPHUX po0iT, 3a3HaYEHNX B IIboMy THIOBOMY meperniky
II. llpunagu 3araabHOr0 NPU3HAYEHHS
1. lTpuaaau 1.1. Ilpunaamu qeMoHCTpaNiliHi e1eKTpPHYHI
JeMOHCTpauiiiHi Tepesu eneKTPOHHI BUCOKOT TOYHOCTI 1
MaxkcumanpHe HaBaHTaXXCHHA TepesiB — He MeHe 0,5 kr, ayTmBicts — 0,01 T, Ki1ac To9HOCTI -
cepenniid. JKuBJIeHHs - Bil Mepexi abo akyMyssTopa
[lnuTKa enexTpuvIHa st HarpiBaHHS Ta 30epiraHHs y 1
[Inutka sBIsIE COOOFO eNEKTPOHArpiBay y BUTILAAL 3aKPUTOTO KEPAMIYHOTO IFICKA 3i CIIPaJUIio, | PO3IrpiToMy CTaHi PEYOBHH IIiJT 4ac
BMOHTOBAHOIO B KOPITYC. MIPOBEJCHHS PI3HOMAHITHUX
OCHOBHI TeXHIYHI XapaKTECPUCTHKH: JEMOHCTPAiHHUX JOCIIIIB
Hanpyra xxuBieHHs 220 B, 50 ', cnoxwBaHa mOTyXHicTh He MeHIIe Hix 0,5 kBt
Brok xuBieHHs MabopaTopHUi Jliist 3a0e3nedeHHst BUMIpIOBaHHS HAIPYTH 1
OCHOBHI TeXHIYHI XapaKTCPUCTHKH: Ta MOCTIHHOTO 1 3MIHHOTO CTPYMY, OIOPY
MOCTiHA cTabiyli30BaHa HAlpyra, PeryjllOBaHHS HANpyrd Ta CHJIM CTPyMy, 3axHCT 3a
CTPYMOM, HasIBHICTh KOHTPOJIbHUX NPUJIAJIIB HANIPYTH Ta CHUIIH CTPYMY.
MaxkcuMaibHi TapaMeTpH: BUXigHA Hapyra He MeHmre 12 B, crpym He Merme 2 A
I'eneparop 3ByKOBUI (QYHKIIIOHATBHUN Jlis mpoBeIeHHS AEMOHCTPaNiHHIX JTOCTiTiB 1
I'eHepye eneKTpuYHi CUTHAIN CHHYCOiTaIbHOT, IPSIMOKYTHOI Ta TPUKYTHOI (OpMH AK JDKEPEJI0 3MIHHOTO eNIEKTPUIHOTO CTPYMY
3BYKOBOI YaCTOTH
MikpodoH I JEMOHCTpAITii
Brox uBIIEHHS IEeMOHCTpaiHHUH (BUIPSAMIICHA Ta 3MiHHA HAIIpyTa)
I3 3axmcroM 3a cTpyMOM, Ma€ BENHKi KOHTPOJNBHI MpHWIagd HANpPyrH Ta CHWIH CTPyMY.
MaxkcumanbHi mapaMeTpu: BUXigHa Hapyra He MeHme 12 B, ctpym - He merHme 2 A
I'eneparop (xepeno) BUCOKOT HAIIPYTH - €JIEKTPOHHHUN MEPETBOPIOBAY 3MIHHOI MEpEKeBOi HATIPYTH y 1

BHCOKY IIOCTIHHY Halpyry
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JeMoHCTpanitHIH MyITBTHMETP
Crpinodne, piAKOKpHUCTaIigHe abo CBITIOAIOAHE TaONo 3 IM(pamMu, po3Mip SKUX TO3BOJIE
PO3pI3HATH MMOKa3aHHA 3 BIZICTaHi 10 5 M

JleMOoHCTpamiiHUi raJbBaHOMETP MAarHITOCIEKTPHUYHOI CHCTeMH 3 Tabjo 3 mudpamu, po3Mip SKUX
JTO3BOJISIE PO3PI3HATH MOKA3aHHSA 3 BiICTaHi 10 5 M

3apsaHUi PUCTPIH Ul aKyMyJIATOpiB THITy AA 17 3a0e3MeueHHsT aBTOMAaTHIHOTO 3apsKaHHS He
MEHII SIK 4 aKyMyIsATOpiB THITY AA

Axymynsropu Tuny AA 3 emuictio He meHie 2000 MA/rox Ta e.p.c. B 3apsDKEHOMY CTaHi HE MEHIIe
1,3B

udposuit BumiproBanbHui mpuiaa (MyJIbTHMETD)
Jliss BUMIprOBaHHS TMOCTIHHOI 1 3MIHHOI HANpyrd, MOCTIHHOTO 1 3MIHHOTO CTPyMY, OIOPY,
€MKOCTI, YaCTOTH, TEMIIEPATyPH, IIEPEBIPKH T10/1iB

Bononarpisau
3 00’eMOM BojH, 110 HarpiBaeThes, 1- 2 1, moTyxHicTh 1-2 kBT

Tepesu enexkTpoHHI, TOOYTOBI
MakcumarbpHe 3HaueHHs HE MeHme | Kr, TOYHiCTh He Tipmie 1 r, po3mipu miatdopmu
3Ba)KyBaHHs HE MeHle 120 MM

2. llpunaaun
MeXaHiuHi

2.1. llpuiaagu MexaHivHi feMOHcTpaLiiini

Metp neMOHCTpaIiitHAH
BuroroBneHmii 3 MIMHOTO IUIACTHKY a00 JepeBa 3 MUIIMETPOBOK, CaHTHMETPOBOIO,
JISIIAMETPOBOIO MIKAJIOO

Jist MiHIHRHEX BUMipIOBaHb

Tepesu MexanigHi
MaxkcumanbHe 3Ha9eHHsS He MeHme 0,1 kr.
Baxku no Tepesis, 0,001 xr - 10

ltatuB ¢hiznyHUNA yHIBEpCATHHUAN
BuroropieHuit 3 MIIHUX, 3HOCOCTIMKHX MaTepialiB, 1[0 MAlOTh aHTUKOPO3iidHE MOKPUTTS abo
CTIMKMX 10 30BHINIHIX BIUIMBIB. llITaTHB Mae OyTH y MOIYJILHOMY BHUKOHAHHI 3 SIIMKOM JUIS
30epiraHHs Ta TPaAaHCIOPTYBaHHS.
o cxiagy mTaTuBY BXOASATh:
ocHoBa - 1;
CTpWKEHB - 1;
3aTHCKaui - 1;
jmanka - 1;
Kinpre - 1.
Beci merani npuiiagy MaroTh OyTH po3MillleH] B JIOKEMEHTaX

Jtst 3akpituieHAS Pi3HUX MPHIAMIIB i
NPUCTOCYBAaHb IiJl YaC IPOBEICHHS
JIEMOHCTpPAIIHHUX AOCII/IB Ta
nabopaTOPHUX POOIT

Banrtax HaGipHMHA
Hucku 0,01-0,05 xr, y Tomy umci 1 — Ha cTprkHi; Big 0,1kr

CroJMK miaiiManbHul
Posmip mrardopmu 150*150 mm abo 200*200 mm, i 3a0e3neUCHHS PIBHOMIPHOTO ITiTHSTTS
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oOnagHaHHA Ha BUCOTY He MeHIre 200 MM

BakyymHa Tapiika
OcHallleHa eJeKTPUYHUM J3BIHKOM a00 IHIIUM JDKEPEJIOM 3BYKY, 3 TPAaHMYHUM 3HAYCHHSIM
BaKyyMETPHUYHOTO THCKY TiJ koBrmakoM He MeHme Hix 0,1 MIla

I'yarOMOBEIF TEMOHCTpaLiHHI
[IupoxocMyroBuii TyYHOMOBEIF a00 aKyCTHYHA CHCTeMa i3 BOYIOBAaHWMM IMiACHIIOBaYEM Ta
Jiarma3oHOM BiATBOproBaHMX 9acToT He MeHIe 20-10000 I'g

Hacoc BakyymHHI eneKTpuIHAN a00 MeXaHIIHUI

3abe3neuye 3anmumkoBuid THCK He Oimprmme 150 Ila. YV kommimekTi Moxe OyTH JOJaTKOBE
yCTaTKyBaHHS OJHOTO CTaHIapTY:

nepexiHUK (IaHelb-ITynep Uil IPHEIHAHHS BAKYYMHOT0 nutanra @ 6-8 mw;

HMIBAIKO3MIHHHMM 3aTHUCKAY;

BaKyyMHHI 'BUHTOBUH KpaH;

VINIJIBHIOBAY JUIS 3'€JHAHHS (DJIAHIIIB;

BaKyyMHHI I€pMETUK;

BaKyyMHHUI nuianr @ 6-8 MM, nosxkuHa — 1,5-2 M;

[IJJAHT BUXJIOITHKUH, HoBXKHA — 1,5-2 M;

BaKyyMHUI IITyIep-TPIiiHUK;

(higpTp BHXIIOTY

3. Haoip ximiuHoro
nocyay

3.1. Hab6ip ximiynoro mocyay a6o Habip mKinbHHUIT JTaGopaTopHmii ana KaliHery ¢izukn
(HIJI®D):

Kkoi0a koHiuHa 50 M - 1;

Kos0a riockomonHa 50 mm - 1;

KoJ10a Kpyrinogorna 50 mi - 1;

CKJISIHKA JyIsl 30epiranHs pedoBuH S50 mi - 2;

CKJISTHKA JUTst 30epiranus pedoBun 20 mu - 6;
KPHIIIKA J0 CKIISTHKH - 8;

crakad Ximiunuii ITIT 50 Mot - 1;
CTaKaHYMK CKIISTHHM - 1;

npoGipka [1X14 - 15;

npoGipka [1X21 - 2;

mITaTuB JUIs poOipok Ha 10 THI3N - 1;
vamka [lerpi ITIT - 1;

yaiia BUIAproBalibHa - 1;

THreNns - 1;

KpHIIKa 10 TArs - 1;

JIOXKKA JUIS CHIAIOBaHHS PEYOBHH - 1,
TpuMad [yt npobipok - 1,

3aTUCKAY MPYKUHHUH - 2;
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3aTHUCKa4d T’BUHTOBHIL - 2;

MMaJInyKa CKJIsAHA - 2;

TpyOKa 3 enHyBanmpHa 1 M - 1,
Jmiika koHiuga 36 x 50 - 1;

namip QiIbTpyBaNBHUH - 5;
ninerka-go3atop 6 mu [T - 1;
ninerka-go3atop 3 mu [T - 1;
cyxe najuBo (TabieTkn) - 2,

CiTKa JJaTyHHA PO3MUIIOBaJIbHA - 1;
HOpK JUIst MUTTS TIOCyAy - 3;
PYKaBHYKH JIATEKCHI - 5;

CTyIIKa 3 TOBKaYHKOM - 1;
tepmomerp pimmmamii (-10° C...+ 110°C) a6o enextpomHi mrymm - 1;
niniiika mipaa 30 cMm - 1;
IITAHTCHIUPKYJIb - 1;

TIPOBOJIOKA MimHA 2 M - 1;

npumoi - 1,

JIOTOK JUI 30epiranHs Habopy - 1;
MaKyBajibHa KopoOka — 1

3.2. llTaTus JadopaTopHUii

BuroroBiieHuit 3 MII[HHX, 3HOCOCTIMKHUX MaTepiajiB, [0 MAlOTh AHTHKOPO3idHE MOKPUTTS 200
CTIMKMX 110 30BHIIHIX BIuMBiB. llITaTMB Mae OyTM y MOJIYJIbHOMY BHMKOHAHHI 3 SIIIMKOM JUIs

30epiraHHs Ta TPAHCHIOPTYBaHHS. J[0 CKIIany BXOISTh:
ocHoBa - 1;
CTpYKEHB - 1;
3aTrckay - 1;
jmanka - 1;
Kimpre -1

Jdns  3akpimieHHs pi3HMX OpWIadiB 1
NPUCTOCYBaHb  MiJl  4ac  NPOBEACHHS
nabopaTOPHUX POOIT

4. Ha6ip
IHCTpyMeHTy

4.1. Habip py4HOro CJII0OCAapHOIO TA eJICKTPOMOHTAKHOI0 iHCTPYMEHTY
Cknajg Habopy:
MOJIOTOK - 1;
HOXHI - 1;
Kycauku - 1;
HAITAJIKHY - 2;
BUKPYTKH — HE MEHIIIE 2;
raifKkoBl1 KJII0Yl — HE MEHIIIE 5;
HOXIBKH (10 MeTaiy, 10 JIepeBy) - 2;
TUTOCKOTYOT - 1;
CEerMeHTHHN HiX - 1;

J151s1 BUKOHAHHS TIPOCTHX MOHTXHUX i 3
HaBYaJIbHUM O6J'Ia}1HaHH${M,
€JIEKTPOMOHTAXY Ta 0OpOOKH IePEBHHU
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pyierka Sm—1

5. Ocuniorpag

5.1. Ocumnnorpadg nemoHcTpauiiiHuii 1BOKaHAILHUT
KinpKicTh BXiIHUX CUTHAIIIB — 2

Jiis cioctepesxeHHs 32 POPMOIO 1 YaCTOTOXO
MEPIOIUYHUX CUTHAIB i/ 9aC MPOBEICHHS
JEMOHCTPamiHHUX AOCIIIIB 3 pi3HUX
po3niniB (i3uKH

II1. Mexanika

1. lemoncTpauiiine
00J1aHAHHS

1.1. HaGopu
A) Hao6ip nas nemouncrpanii «MexaHika: KiHeMaTHKa, IHHAMIKa»:
HaIpaBIAI0Ya JlaBa 3 MEePEKUAHAM OJOKOM (aoMiHiN abo MIITHUH IUTACTHK), PETYITIOETHCS 3a
HaxXWJIOM, OBXKHHA He MeHIne 1 M -1;
BI3KHM Ha MIiIBICI, 0 3a0e3nedye HU3bKE TepTs (MarHiTHA, MOBITPsHA, IMiJIIAITHAKOBA) — HE
MeHIIe 2;
3MiHHI IIWJIIHAPUYHI BaHTaXi - HE MEHIIE 3;
HaOIp Ui KpituieHHs GOTOBOPIT [T BU3HAUCHHS MIBUIKOCTI Bi3Ka — HE MEHIIIE 2;
KOMIUICKT JOJaTKOBOTO IPUCTOCYBAHHS I NEMOHCTpAIlil BUKOHAHHS 3aKOHY 30CpeKECHHS
iMmynecy — 1;
SUIMK A7l TPAHCIIOPTYBaHHsI Ta 30epiraHHs 3 JJIOXKeMeHTaMu - 1

BigHoCHICTB pyXYy, HOro TpaekTopii i
HIBUAKOCTI.

SBuma iHepii Ta B3a€EMOIi Til.
[lepeTrBOopeHHS MeXaHIYHOT eHepril.
PiBHOMIipHUI IPSIMOITIHIHHIH PYX.
PiBHOIIpHCKOpEHUH PSAMOTIHIHHAHT pyX.
Hpyruii 3akon HetoToHa.

3aKoH 30epeIKCHHS IMITYJIBCY.

[IpyxHe Ta Henpy>KHE 3ITKHEHHS TiJ

B) Ha6ip 3i craTuky 3 MATHITHUMH TPUMa4yaMM:
TUIaCTUHA HellpaBUIIbHOT popmu — 1;
TpUMayi MarHiTHi - 2;
IIKaJIa 3 TOKaKYUKOM — 1;
MOXWIIa TIomuKHA — 1;
(hpukmiitanit 610K — 1;
IIecTepHi 3y0JacTi mepesaToyHi - 2;
MArHITHI MiJCTaBKH-TpUMadi - 2;
JIEMOHCTpaIiiHi AuHAMOMeTpH 110 SH - 2;
NPY)XUHH -2;
OJIOKH - 2;
BAXKH - 2;
LIHYp - HE MEHIUE 5 M;
IMOKaXYMKH MariTHi - 2;
roJjicmact — 2;
JIEMOHCTpaLiiHi THYYK] MITKH (CTPUIKH, TPUKYTHHKH) HAa MarHiTHIA OCHOBI — 4;
BaXK1JIb 3 TAPLIIOYKAMU ISl BaXKKiB — 1;
SIIMK JJIsl TPAHCIIOPTYBAHHsI Ta 30epiraHHs 3 JIOKEMEHTaMH

JlonaBaHHs CHJI, CIPSIMOBAHUX Y3I0BXK
OJHI€eT psIMOT.

YMOBH piBHOBAr# Tii.

Baxiisb.

Pyxommuii i HepyXoMuii OITOKH.
BukopucTaHHs MIPOCTUX MEXAHI3MIB.
Cuiia cyxoro Teprsi.

Poskitag cuir Ha TOXWITIH THTOIIMHI.
Bu3sHaueHHs MOJIOXKEHHSI IEHTPa Mac
wiockoi ¢irypu

B) Ha6ip xynbok:
kyneku Big 0,005 kr - 0,1 kr — 3.
KoxHa KynpKa Ma€e 0TBip a00 BYIIKO IS 3aKPIIUICHHS HUTKH

Pi3Hi BUIM pyXy.

BiibHi KOIUBaHHS TilL

JonaBaHHS TapMOHIMHUX KOJIMBAHb.
3aryxarodi KOJMBaHHS.
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BumyteHi koquBaHHS.

SIBHIIa PE30HAHCY Y MEXaHIYHHUX CHCTEMaX.
JloueHTpoBe NPUCKOPEHHS.

HouenTtposa cuna.

Ilepiox Ta gactoTa, JiHilfHa Ta KyTOBa
HIBUJIKOCTI 00EPTAILHOTO PYXY.

BrunB wactotn obepraHHs Ha JIOLEHTPOBE
PUCKOPEHHS

I') Ha6ip nuist nemoncrpanii «MexaHika: kKiHeMaTHKa Ta JUHAMiKa 00epTaIbHOIO PyXy»:
eJIeKTpUYHa 00epTanbHa MalllHA 3 PETYIATOPOM YacTOTH — 1;
oOepranbHa mwaTGopma 3 BEpTHKAILHUM KPITUICHHSIM — 1;
JIETKHH Bi304OK — 1;
muaamometp (1-3H) — 1;
orrTomnapa 3 JIYMIEHUKOM — 1,
macok — 1;
KpIIUICHHS 10 CTOITy — 2

2. llpunagu Ta
npuiIagas

2.1. llpuzma 3 HAXWIOM
Jns meMoHCTpamii yMOBH piBHOBAard (CTIMKOCTi) Tijla, sSK€ ONUPAEThCI HA TOPH30HTAIBHY
TUIOLIMHY

YMOBH piBHOBArd Tin

2.2. KoMIuieKT ISt BABYEHHSI PyXY TiJl MO KOy
KoMIiekT MicTUTB:
MasTHUK Dyko - 1;
perymstop Yarra - 1;
BiZLIEHTPOBI 00pyui - 1;
JIICK, 1110 o0epTaeThes, - 1;
CTaJeBi Ky - 2;
akcenepometp — 1;
MOJKJIMBE JI0IaTKOBE 001 THAHHS;
SIIUK JUTSE TPAHCHIOPTYBAaHHS Ta 30epiraHHs 3 JIOXKEMEHTaAMHU

st neMoHcTpaii piBHOMIpHOTO Ta
MPUCKOPEHOT0 PYXY TiJI 10 KOJIY,
BU3HAYEHHS KYTOBOI IIBHJIKOCTI,
NPUCKOPEHHS Ta JIOLIEHTPOBOI CHIIH

2.3. TpuGomeTp AeMOHCTPaLITHHAI
JJis ieMOHCTpAIlil 3aKOHIB TePTs 1 PIBHOBATH TiJI HA MOXWIIIH IUIONIHHI

IIposBM Ta BUMIpIOBaHHS CHJI TepTA
KOB3aHHSI, KOUE€HHSI, CIIOKOIO.

CriocoOu 3MeHIIEHHST W 30LIbIIEHHS CHIA
TEpTS.

Posknaz cui Ha MOXUIIN IIOIMHI

2.4. icroser 0ajicTHUHUIH
Jis mpoBeneHHS NOEMOHCTPAiMHUX JOCHIAIB 1 JabopaTOpHHX poOOIT MiJg Yac BHUBYCHHS
MeXaHiK1

Jedopmarrist Tit.

[lepeTBopeHHS MEXaHI9HOT eHeprii.

Pyx Tina miz mi€ro CHIIM 3eMHOTO TSDKIHHS.
Pyx Tina, KHHyTOTO TOPU30HTAIIBHO.

PyX Tina, KUHYTOTO MiJi KyTOM J0 FTOPU30HTY
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2.5. JlemoHcTpauiiHuii npuiaj 3 inepuii
[TincraBka 3 yHKOO - 1,
KynbKa -1,
mIacTuaka — 1

SBuma iHepii Ta B3aeMoii Tix

2.6. TpyOka HeroTona

[Ipu3HaveHa 11 IEMOHCTpAIIil MaliHH Pi3HUX TN y BakyyMi. TpyOka — JOBra TOBCTOCTiHHA Ipo30pa
IUIACTUKOBA TPYOKa, OJIMH KiHELb BUKJIIOYHO 3allassHUi, a IpyTruil 3aKOPKOBAHO B OMpaBi 3 KpaHOM Ta
mrynepoM. BeepeanHi TpyOkH 3HaX0AThCsl PI3HOMaHITHI Tija

PizHi Buam pyxy.
BinpHe mamigHg T

2.7. llocyauna 1Jist 3Ba’KyBaHHS NOBITPS
J1nst BU3HAUESHHS TYCTHHU MOBITPS M 1HIIOTO rasy:
CKJIsIHA 200 MIaCTHKOBA EMKICTh 00°eMoM Oim3bko 1000 mu 31 mrynepom - 1;
IIJIaHr - 1;
KpaH - 1,
TKaHUHHUHA KOXXYX AJISI 3aCTEPEXKEHHS BiJl OCKOJKIB y pa3i MOXIHMBOI pyHHamii mocyIwuHH B
TIpoIieci BigKadyBaHHS MOBITps - 1

BumMiproBaHHsS aTMOC(HEPHOTO THCKY.
BBeeHHs MOHATTS T'yCTUHH

2.8. BapomeTp-anepoin
Jiis BUMiproBaHHA aTMOC(EpPHOTO THUCKY TIiJl Yac BUKOHAHHS JTa0OPaTOPHUX 1 AEMOHCTPALiHIX
IOCITIAIB

BumMiproBaHHS aTMOC(EPHOTO THCKY

2.9. MaHnoMmeTp piAMHHUI AeMOHCTpaliiHUI
U-noniOHa ckisiHa a00 TUTACTHKOBaA TPYOKa BUCOTOIO He MeHIe Hixk 450 Mum - 1;
orudpoBaHa mkana

TuCcK piIVHU HA JTHO i CTIHKY ITOCYIWHU.
3MiHa THCKY B PiAWHI 3 TIHOUHOIO

2.10. ITpusax ans neMoHcTpanii TUCKY B pinuHi

Jatunk Trcky - 1;

CTPMIKEHB, 10 Hala€ HOMY MOXJIMBICTh IPUAMATH Oy/ib-5IKY Opi€HTaLIO.
[TopoxxHMHA JaTYnKa TUCKY 3’ €IHAHA Yepe3 MaTpyOoK 3 eJaCTUIHOI TPYOKOIO

THCK PiAVHYU HA JHO i CTIHKH MMOCYIUHU.
3MiHa TUCKY B PiJi{HI 3 IIMOMHOIO

2.11. Cnoay4eHi nocyauHu
Habip npo3opux Tpy6ok (nocyauH) pizHoi hopmu;
3arajibHa MiJicTaBka (KOJCKTOP)

CnonyueHi NoCyAuHH

2.12. Kyans IIackans
Jnst TpoBeNeHHS JIEMOHCTpAIlifHUX JOCHiAiB 3 TiApo- 1 aepocrarnku. CkiagaeTbcs 3
MIOPOXKHUCTOI MeTasleBOi ab0 MIIacTMAacoBOI KyJli 3 OTBOpaMH, IWJIIHAPA 1 MOPIIHS 31 MITOKOM

[lepenaBanHs TUCKY piAMHAMH H Ta3aMH

2.13. IIpec rigpaBaiunni

st nemoHcTpanii OynoBu i 1ii rizpasiiuyHoro mpeca. [Ipec — 3MOHTOBaHUMH Ha YaBYHHIH CTaHUHI
poOoumii TPO30pHHA IIIHAP 3 MOPIIHEM i HAacoc i3 3amoODKHHM KJIaaHOM Ta MaHOMETPOM Y
npo3opomy Koprryci. [IpuBijg Hacoca 311HCHIOETBCS 32 TOTIOMOT'O0 PYKOSITKH Y BUIIISAL BaXkess. 3HU3Y
po604Oro IMITIHAPA BCTAHOBJICHO CITYCKOBHI KJIaNaH /il Macja, 3BepXy — JUIsl CIIyCKaHHsI OBITps

[lepenaBaHHs THCKY piTMHAMU i Ta3aMH.
Bynoga i nis MmaHOMeTpa
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2.14. Ilustinap BUMipIOBaJbLHMIA 3 MPUCTOCYBAaHHAMU (Bigepue Apximena)
Ckiag Habopy:

TuHAMoMeTp - 1;

Bigepre - 1,

CTakaH BIUIMBHHM - 1;

IIITIHAP BUMIPIOBaIbHUH - 1;

BAXKH - 1;

naKyBaJibHa KopoOka — 1

Jis apxiMeIoBOi CHIIM B piAMHAX 1 Ta3ax.
PiBHicT apXiMeIOBOi CHIIN Ba3i BUTICHEHOI
pinuaN B 00°€Mi 3aHypEeHOT YaCTHHU Tijla

2.15. KommuiekT /il 1eMOHCTpAalil cTOSTYMX XBHJIb

Jnst neMoHCTpalil CTOSIMUX XBHJIb, 110 BUHUKAIOTh Y MOTY31i. CKIIanaeTbes 3 eNeKTPOABUIYHA,
4acTOTOI 00epTaHb SIKOTO MOYKHa KepyBaTH, 3 MPOQIIbHOI HACAJKOI Ta KalPOHOBOI MOTY3KH (He
mennie 10 m)

YTBOpEHHS CTOSAYOT XBUITI

2.16. XBui1b0Ba BaHHA

J1s peMOHCTpaulil BIaCTUBOCTEH MEXaHIYHHMX XBHJIb, IO BHHHKAIOTh Ha IOBEPXHI piAWHU.
BaHHa KOMIUICKTYEThCS MEXaHIYHUM 30YyIHHKOM XBWJIb Ha IIOBEPXHI PIIMHM Ta IONATKOBUM
YCTaTKyBaHHSAM JUIi CTBOPECHHs IIEPEIIKOA JUId XBWIb. JIHO BaHHM Mae OyTH HPO30PHM I
MOJKJIMBOCTI TIHBOBOIT MPOEKIIii Ta Ma€e 0araTOpPEeKNUMHY IiJCBITKY

[MommpeHHs MexaHIYHUX KOJIMBaHb y
NPY>XKHOMY CepeIOBHIII.

SIBuma BimOMBaHHA, 3AJIOMJIEHHS Ta
HaKJIaJaHHI MEXaHIYHUX XBHJIb.
IHTepdepenmis Ta qudpakiis MeXaHIIHIX
XBHIIb.

JloBxKHHA XBWJIi, IIBUIKICTD HOMIMPEHHS
XBHJIb

2.17. KaMepTOHM HA Pe30HYIOUMX SIINKAX:
KaMepTOH 3 yacToToro 440 I'y — 2;
PE30HYIOUMIT SAIMK 3 OJHIEIO BIJKPUTOIO TOPIIEBOO CTIHKOIO — 2;
MOJIOTOUOK JUTA 30y/PKeHHS KamepToHa — 1

3aJexHICTh TYYHOCTI 3BYKY Bijl aMILTITy I
KOJINBaHb.

3aJexHiCTh BUCOTH TOHY BiJl 4aCTOTH
KOJINBaHb.

BuHMKHEHHS 3ByKOBUX XBUIIb.

SIBHILle PE30HAHCY 3BYKOBHX XBHIIb

2.18. loBra MeraJjieBa Npy>KUHA - CJIIHKI

MeraneBa npyxuHa Aiamerpom Omm3pko 100 MM, BHTOTOBIIEHA i3 MeTajeBoi ab0 IIACTHKOBOI
cTpiuku. Y HeneopMOBaHOMY BHIJISII MPY)KHMHA 30ira€Thbest IO pO3MIpy, IO BU3HAYEHHH TOBIIMHOIO
yCiX CKJIAJIeHMX Pa3oM BHUTKIB. 3arajbHa JIOBXXMHA HEIUIACTUYHO PO3TATHYTOI NMPY)XWHH Ma€ OyTH He
MeHIIe 2 M

[MommpeHHss MeXaHIYHMX  KOJHMBAHb
TIPY’KHOMY CEpEeIOBHII

y
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1 2 3 4
3. Ooaagnannsa nias | 3. 1. Ha6ip sa6opaTopHuii «Mexanikay» (3 AIHKOM 115 30epiranus): O3zHaifoMIIeHHS 3 BUMipIOBAJIEHUMH 2-15*
JaGoparopuux poo6ir | HaGip ckiafaeTscst 3 TAKMX BUMIPIOBAIbHUX MPMJIA/IB Ta OJATKOBOTO OO JHAHHS:: TIpHJIaiaMH.
IITaHTeHIMPKYIb — 1; BusHaueHHS [iHY TTOIUIKA IIKAJIH.
auHaMoMeTp — 1, BumiproBanasa 00’eMy TBEpIUX TiI, piIUH i
BHMIiprOBaJibHA CTpiuka — 1; CHUIIKHX MaTepiaiiB.
37IMBHA MocyquHa — 1; BumiproBaHHs po3MipiB MaJlUX Ti.
Ha0ip BaxkiB — 1; BuMiproBaHHS MacH TiJI METOJIOM
Ha0ip BaXKKiB 3 TauKaMH - BiJ 3; 3Ba)KyBaHHS.
6n0ku — 1; Bu3HaueHHs I'yCTHHU PEYOBUHH.
MpYXHHA - 2; BusnauyenHs nepiony oOepTaHHs Tinia.
Tija piBHOTO 00’€My abo piBHOI MacH - 3; JocmimKkeHHs KOTHMBaHb HUTSHOTO
CTaKaHW TpaxyioBaHi - 1, MasTHHKA.
OWTIHAP MipHUH - 1; JocmimKkeHHS IPYXKHUX BIACTHBOCTEH TilI.
po30ipHi Tepesu - 1; BusnauenHs koedimieHTa TEPTS KOB3aHHS.
MOHTaXHI IPUCTOCYBaHHS - | KOMIIIL.; 3'sicyBaHHS YMOB IIJIaBaHHS TiJa.
cexyHaoMip — 1; BuBueHHS yMOBH piBHOBArM Ba)Kesl.
KyJbKa MeTanesa - 1; Busnauyenns KK]I npoctoro mexaHismy.
KaIlpOHOBHH IHYD - 5 M; Bu3HaueHHs IPUCKOPEHHS Tija MiJ| yac
Tepe3u eNeKTPOHHI (MakcuMalbHe 3HayeHHs He MeHuie 0,2 kr, TouHicTs 0,1r, po3Mmip ruiaTGopmu | PiBHONIPHUCKOPEHOTO PYXY.
3Ba)kKyBaHHs He MeHie 80 Mm) — 1; JlocmimKkeHHs pyxy Tijia o KOJy.
SIMK JJIS1 TPRHCTIOPTYBAHHSI Ta 30epiraHus 3 JioxxeMeHTamu — 1. BumiproBaHHs )KOPCTKOCTI MPY>KHOTO TiJa.
MosknuBe 10AaTKOBE 00 JHAHHS JlocmimKeHHs pIBHOBATH TLJT ITiJ] TIEF0
KUTBKOX CHIL.
BurorosneHHs1 MasTHUKA 1 BU3HAYECHHS
Tniepioy #oro KoJMBaHb
3.2. HaGip npy:kuH 3 pi3HOI0 KOPCTKICTIO [Ipy>xHi BracTHBOCTI Tina 2-15*
Habip npyxuH (Bix 3 mT.) pi3HOI )KOPCTKOCTI B Aiama3zoHi Bix 2,5 mo 25 H/m. Koxua npysxkuna
OCHalll€Ha MOKaXXYMKOM YEPBOHOT'O0 KOJILOPY, IO Mae€ MOXJIMBICTE HepeMiHlyBaTI/ICL IO ravky Jji1 YCTaHOBKH Ta
¢ikcarii HyJIbOBOTO MMOJIOKEHHS
3.3. Habip Tin piBHOi Macu BusHa4ueHHS TYCTHHHU PEUYOBHHH (TBEPINX 2 -15*
Tina piBHO{ Macu 3 pi3HHX MaTepiaiiB JOBXHHOIO He MeHIIe HiK 20 MM (abo0 eKBiBaJICHT) T 1 pinuH)
3.4. Habip Tin piBHOro 00’ €My BusnaueHHs r'yCTHHU PEYOBUHH (TBEPANX 2-15*
Tina piBHOro 00°€My 3 pi3HUX MaTepialiB JOBXHHOIO He MeHIIe Hix 20 MM (ab0 eKBiBaJICHT) TN 1 PiJTHH)
IV. MoJaexyJsipHa ¢gizuka Ta TepMogUHAMiKA
1. lemoncrpaniiine | 1.1. Mopeui Mogneni Moseky.
00J1aIHAHHSA Monens OyIoBH MOJIEKYTH rpadity. 3MiHa BHYTPIITHBOT CHEPTii TiJIa BHACIIIOK 1
Monens OyI0BH MOJIEKYTH TIOBAPEHOT COJIi. BUKOHAHHS po0OOTH. 1
Monens OyI0BU MOJIEKYJIH aIMasy. Moeni TemnoBuX ABUTYHIB. 1
Moiens IBUTYHA BHYTPITHBOTO 3TrOPAHHS JemoHcTpanis axiabaTHOTO CTHCHEHHS Ta 1
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PO3MIUPEHHS MTOBITPSL.
[IpuHIMN Oii TEIUIOBOTO ABUTYHA.
Moierni TeTIIOBUX JBUTYHIB
1.2. Ilpunaau Ta NPUCTOCYBAHHSA 1
A) Kyas 3 kinbuem 1UIs1 AeMOHCTpaLii TeNI0BOro po3MIMpPeHHs TBePI0ro Tijia: Posmupenns Tin mix 9ac HarpiBaHHS.
MeTalligHa KyJs giametpoM a0 30 MM, 10 MiABIMIeHA Ha JAHITIOXKKY, - 1; JleMoHCTpaIis HOBEPXHEBOTO HATATY
METaJliYHe KUTbIIE Ha JepKaKy - 1; piavHU.
OiMeTaseBa IJIACTHHA 31 CTPLIKOIO - 1 JleMoHCTpalis sSBHIIA 3MOYYBaHHS Ta
KaJISIPHOCTI.
B) Haoip xaminspis: JleMoHCTpallis TiATBEPKCHHS OCHOBHHUX 1
Jnst neMoHCTpauii KamJsIpHUX SBUIL Y TPYOKax pi3HOro Aiamerpa: TIOJIO’KEHb MOJIEKYJISIPHO-KIHETHYHOT Teopii.
3arajpHa IijcTaBka - 1; JleMoHCTpanis JiHIHHOTO PO3IINPEHHS
TPYOKH KaIiJIApHi 3 pi3HAM IiaMeTpOM KamUIIpHUX KaHATIB - 3 TBEPAMX TiJ, BU3HAYCHHS KoedimieHTa
JHIHHOTO PO3IINPEHHS
B) Huainapu cBuHueBi 3i cTpyrom: 1 komI.
s neMoHCTpaIii mpsMoi MOJIEKYIIPHOI B3a€MO/IiT aTOMIB CBHHITIO:
OWTIHAPH, IO CKIATAIOTHCA 31 CTaJICBOi Ta CBUHIICBOI YaCTHH, — 2 (CTaNbHI YaCTHHU IIJIIHIPIB
MAalOTh TaYKH IS IMiIBIITYBaHHA);
HiX (CTPYT) IUIs 3a4MIICHHS TOPIIB CBUHIIEBOT YaCTHHU - 1;
TpyOKa — 1;
CTpyOIMHA U1l CTUCKAHHS MTIHAPIB — 1
') Ilpuaan aas neMoHcTpauii JiHiHHOTro po3MIMpPeHHs Tij: JleMoHCTpallis TOBEPXHEBOI'O HATATY 1
Habip cTepkHiB, OTHAKOBHUX 3a PO3MipaMHu: piZvHU, BU3HAYCHHS KoedimieHTa
CTepKEHb, BUTOTOBJICHHH 3 Mifi, - 1; TTOBEPXHEBOT'O HATSATY.
CTepKEHb, BUTOTOBJICHH 3 JaTyHi, — 1; YTBOpEHHS MEHICKa
CTepKEHb, BUTOTOBJICHHH 3 alOMiHi0, — 1;
MIKpOMETPUYHUH iHIUKaTOp — 1;
TEPMOCTAT CINEKTPUIHUH 3 BOISIHUM HacocoM — 1;
€MHICTB JJIs BOIH J0 TepMocTara — 1;
CJIEKTPOHHHI TepMoMeTp — 1;
nutanr (Big 2 M) — 1
I) Hpunaa ps feMoHcTpalii NOBePXHEBOT0 HATHTY : 1

nidr-ctomuk (po3Mip maargopmu He menme 15 x 15 cm, Bucora migiiomy He MeHne 15¢cm) —
1;

mwratus — 1;

MimiguHaMomeTp — 1;

KiIbIle 3 BymkoMm, giamerp 20-40 mm — 1;

IUTOCKA CKJISTHA NWTIHAPUYHA nocyauHa — 1.
MoskIIMBe T01aTKOBE 001 THAHHS
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1.3. Ipunaau BUMiproBabHi 1
A) TirpomeTp ncuxpoMeTpuyHMii Metoau BUMIpIOBaHHS BOJIOTOCTI HOBITPS
JUI BEMIPIOBaHHS BiJHOCHOI BOJIOTOCTI IMOBITPS y HpuMimieHHi. /liama3oH BHMipIOBaHHS t CyXOTO
tepmometpa He merte 0...+35 °C:

MilHa OCHOBA - 1;
TEPMOMETPH - 2,
TeMIepaTypHa mkania - 1;
MICUXPOMETPUYHA Ta0IuI - 1;
CKIISIHUHM KMBHJIBHUK - 1
B) MeTeocTrannis BumiproBaHHs mapaMeTpiB HaBKOJIMIIHBOTO 1
3 BUHOCHUM 0€3IPOTOBUM JAaTYMKOM, 1[0 BUMIPIOE TEMIICPATyPy B KIMHATI Ta HA BUHOCHOMY JAaTYUKY, | CepeIOBHIIA
aTMOC(epHUI THCK, BIJHOCHY BOJOTICTh B KiMHaTi. Mae MOXJIHMBICTP CHHXPOHI3allii dacy 3a
pallioCHUTHAJIOM €TaJOHHOT'O TOIMHHUKA
B) Tensonpuiimayu JeMoHcTpanis croco6iB 3MiHU BHYTPIIIHBOT 1
JUI TEMOHCTpAIlil Terurlomepenavi NIIIXOM BUIPOMIHIOBAHHS 1 TOPIBHSHHSA TOTIWHAHHSA CHEPTii | eHeprii Tin
CBITJIOIO 1 TEMHOIO TIOBEPXHSIMH
I') TepmomeTp AeMOHCTPALiHHUH €JIEKTPOHHUI 3 BeJIMUKMMH HuppamMu 1
2. Ha6opu 2.1. Ha6ip maGoparopuumii «Mouiekyasipua ¢izuka Ta TepMoaUHAMiKa» (3 fMIMKOM JJjisi | BuBueHHs TemoBoro OanaHcy 3a yMOB 2-15*
30epiranHs) 3MILIyBaHHS BOJIH Pi3HOT TeMIIepaTypH.
Habip cxiapaeThest 31 cneniaibHOro 00naHaHHs, XIMIYHOTO MOCY/AY Ta BUMIPIOBAILHUX MPHIAIB: Bu3HaueHHs TMTOMOT TEIUIOEMHOCTI
Kajopumetp — 1; pE4YOBHHU.
MipHui umiagap 100 mo - 1; JociipkeHHs 0JTHOTO 3 1301POLECiB.
Kosba KoHivHa - 1; BumiproBaHHs BiJIHOCHOT BOJIOTOCTI MOBITPS
Tpumaui - 2,
TpyOKH - 2;
Tepmometp — 1;
TiJa Ui KaxopuMmerTpii — 3;
Bard eJeKTPOoHHI — 1;
qamka [lerpi — 1,
KUTBIIA JUIS IITATUBY - 3;
AWK [T TPAHCTIOPTYBAaHHS Ta 30epiranHs 3 IokeMeHTamMu — 1.
MosJIMBe 10JJaTKOBE 00JIaIHAHHS
2.2. Habip nemoHcTpaniiinuii «KATMochepHMii THCK» 1

Cxuan Habopy:
curHamzarop — 1;
3BYKONOTJIMHAIOYA TTaHeNlb — 1;
MareOyp3bki miBKym — 1,
BaKkyyMHa Kamepa He MeHie 1000 mi, 3 maHOMeTpoM — 1,

Jlnst BuUKOHaHHS 1a00paTOpHUX pOOIT Tij yac
BUBYEHHS MOJIEKYIAPHOI (i3UKH Ta
TEPMOJUHAMIKH
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TBepa NWIiHIPUYIHA BaKyyMHa KaMepa, 3 KiIbIIeM-yIIiIbHIOBaYeM — 1;
KpHIIKa 3 (hikCOBAaHNMH KJIAaNIaHAMHU BEeHTWIALIT, OapomeTpom, 00'em He meHIe 1000 M — 1,
SIITUK TSI TPAHCTIOPTYBAHHA Ta 30epiraHas 3 JokeMeHTaMu — 1.

MosxJIBe 10JaTKOBE 00JIaJHAHHS

2.3. Hadip ans gocitigxeHHs MOBEPXHEBOr0 HATATY PiAMHU:
JUHAMOMeTp - 1;
paMKH pi3HUX PO3MipiB i pOpM, BUTOTOBIICHI 3 IPOTY 3 NETISIMHU — 5;
IUIOIMHHI Tijna — 3

Bur3HaueHHS TOBEPXHEBOTO HATATY PiANHA

V. EnekTpuka Ta MarHeTusm

1. lemoncTpaniiine
00J1aTHAHHSA

1.1. BucokoBoJibTHi MexaHiuHi Axepesia (1eMOHCTpaliliHi)

Jlnst mpoBeCHHS IEMOHCTPALIHHUX JOCIIAIB 3 eEKTPOCTATHKH

A) enextpodopHa MamuHa - reHepaTop Bimmypcra
Bci yacTuHu enekTpodopHOi MalIHHU 3MOHTOBAHI Ha MIIHUX €JICKTPOi30JI0BAIbHUX CTIHKAX,

SIKI pa3oM 3 JICWICHCHKAMU OaHKaMK YKPITUICH] Ha 3arajibHiil MIllHIH €JeKTPOi30IF0r0Yii i ICTaBIII;
abo

B) enexTpocrarnunmii reneparop Ban ne I'paada HaBuanbHmii.
€ [pKepenoM BHCOKOI HANPYTH 1 MPHU3HAUYCHHH IS IPOBEICHHS AEMOHCTPALIIHUX IOCTIIB 3

CIIEKTPOCTATHKHY 1 U AEMOHCTPAIIii iCKPOBOTO Ta30BOTO PO3PSAY B MOBITPI

Enextpusamis pi3HEX TiJ.

B3aemMoist HaeICKTPU30BAHUX TiJl.

JlBa pozu eNeKTpUYHKX 3apsiB.
JlemoHCTpallis poOOTH €IEKTPOCTATUIHUX
reHepaTopiB

1.2. Enexkrpockonu

Jnst mpoBeneHHsT JEMOHCTpPAIMHUX JOCIHIAIB TiJ 49ac BUBYEHHS EJIEKTPOCTAaTHKU 1 IOKa3y
BUHHUKHEHHS 3MIHHOI I MOCTIHOI HAIIPyTH Ul BUSBJICHHS €JIEKTPUYHOTO 3apsily; BU3HAYEHHS 3HaKa
3apsLy i Horo BiTHOCHOTO 3HaueHHA. MaKkcHMaibHa Hampyra 10 8 kB

Enexrpusaris pi3HEX TiJ.

B3aeMopist HaeIEKTPU30BAHUX Til.
JBa poau eIeKTPIYHIX 3apsIiB.
Bynoga i npuHIMI Oii exeKTpocKona

1.3. EnekrpoMeTpH 3 IpMCTOCYBAHHAM
JUi1s IpOBECHHS €JIeKTPOMArHiTHUX TOCIIJIIB 3 €ICKTPOCTATHKH.
Enexrpomerp (UITIHAPUYHUI KOPITYC HA MiACTABII i3 3MOHTOBAHUMH B HEl CTPLIKAMH-
MOKa3HMKaMH 1 IKajoio 0e3 ounudpyBanHs) — 2;
enekTpockon — 1;
KyJIbOBI METaJliuHi KOHIYKTOpH — 2;
KOHJICHCATOPHHH JTUCK — 2;
CYJITaH eJIEeKTPOCTAaTUIHUN — 2;
CITKa 3 eNeKTpoCcTaThKy — 1

Enexrpusais pi3HEX TiJI.
B3aeMonist HaeTIeKTPU30BAHUX Till.
JIBa poay eIeKTPHYHHUX 3apAIiB.
[MoainbHICTh €IEKTPUYHOTO 3apsiay

1.4. Cyaranu eJIeKTPOCTATHYHI
JJis foCTiiB 1MiJ] Yac BUBYCHHS €JIEKTPOCTATUKH.
Cknan:
MeTaleBui a00 IIACTUKOBHUH CTPMXKEHD 1 JIETKI IIOBKOBI HUTKH SICKPABUX KOJIBOPIB

B3aemonist HaeIeKTPU30BaHUX TiJl.
JlBa ponu eNeKTpUIHMX 3apsiB.
CwtoBi JTiHIT €EeKTPUYHOTO TOJIS

1.5. MasiTHHK €JIeKTPOCTATHYHHIA
Jiis neMoHCTpaIii B3aeMo/Iii OTHOWMEHHHUX 1 PI3HOUMEHHUX CIICKTPHYHHX 3aPsIiB.
Cxuan:
JIBI JIETKI METaJiyHi TiNb3W, MiABINICHI HA TOHKMX HUTKAaX, IO KPITUITHCS JO 130JIIOF0YHX

EnexTpusanist pi3HHX TiJL
B3aemonist HaeneKTpU30BaHMX Till.
JIBa poay eIeKTpHIHUX 3apsaIiB
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CTPWXHIB

1.6. KoMm1eKT najan4ok AJs TpudoenekTpusamii
[Manmuky niaMeTpoM He MeHIe 1cMm:
IUTACTUKOBA IMajanyKa — 1;
CKJITHA TTajnyKa — 1;
TKaHWHA JUIsl HATHPAHHS — 2

EnexTpusanist pi3HHX TiJ.
B3aemopist HaeneKTpU30BaHMX TiJ.
JlBa poay eNeKTPUYHUX 3apsiB

1.7. llITaTuB eJIeKTPOCTATUYHUI
Cxnan:
MacHBHa OCHOBa - 1;
CTPIIKEHB 3 130JII0I0Y0T0 Marepiany - 1;
CIICMCHTU OJIs1 Kpil'IJ'IeHHSI CJICKTPOCTATUYHUX CyHTaHiB Ta CJICKTPOCTATUIHOTO MAasITHUKA — 2

Enextpusamis pi3HEX TiJI.
B3aeMonis HaeTIEeKTPU30BAHUX Till.
JlBa po/iu €NEeKTPUYHHX 3apsiiiB

1.8. Konaencarop po30ipumii

Jnst nemoHcTpanii OyJ0BM KOHZIEHCAaTOpa 3MIHHOI €MHOCTI (32 paxyHOK 3MiHHM BIJICTaHI MiX

IJIaCTUHAMMU).

CkiazaeTbesl 3 JIBOX METAleBHX IUIACTHH (pyXoMa 1 Hepyxoma) Ha MiJCTaBIl, IO Ja€ 3MOry
peryiioBaTH BiICTaHb MK HUMHU 32 JIOIIOMOTOIO I'BHHTA, €JIEKTPUYHO He 3’€qHaHi MK cobor. Mae
TMHIAKY-IIKaTy UIsi BU3HAYCHHS BiJCTaHI MK IUIACTHHAMH, IUTACTHHH MAfOTh INTEIICENbHI KIEMHU.
Hiametp rmuiactrau He MeHIIE 20 cM

JleMoHCTpallis CHCTEM TSI
HArPOMAaJKCHHS CJICKTPUYHOTO 3apsy.
3MiHa eJIeKTPOEMHOCTI INIOCKOTO
KOHZIEHCaTopa

1.9. Hao0ip nemoncrpauiiinuii «EnexkTpoauHamika»
st neMoHcTpanii 3 posziny «EnexTpruka Ta MarHeTU3M»
Cknan Habopy:
Habip MoaymiB (He MeHIIe 40 MTYK) eNCKTPOTEXHIYHIX EIEMEHTIB Y IIACTMACOBUX KOPITycax i3
300pakeHHAMH €JIEMEHTIB Ta X HOMIHAJIB Ha 30BHIIIHIH MOBEPXHIi 3 MarHITHAM KPIiTUICHHM - 1;
BUMIpIOBAJIbHI Npunaan (BosibT™METp - 1, ammepmerp - 1) 3 MarHiTHUM KpiruieHHSM a0o
MyJbTHMETp Ha MarHiTHIH miacTaBii - 1;
ook sxuBienns 0 -12 B, 2 A — 1;
KOMIUIEKT 3’ € JHYBaJIbHUX MPOBIAHUKIB — 15;
JIOIIIKa MeTajieBa JeMOoHCTparliiiHa (3a motpebu) — 1;
AIIMK U TPAHCTIOPTYBaHHSA Ta 30epiranns — 1.
MosximBe 10JaTKOBE 00JIaTHAHHS

Enexrpwanmii ctpym i #ioro nii. [IpoBigHuKH
1 mienekTpuku. [xepena CTpymy:
raybBaHIvHI €NIEMEHTH, aKyMYJIATOPH, OJIOK
KHUBJICHH:. BUMiproBaHHS cHitl cTpyMy
aMIIepMETPOM.

BumiproBaHHs1 HaPyTry BOJITMETPOM.
3aJexHICTh CHIIM CTPYMY BijI HAIIPYTH Ha
JUISHII KOJIa U Bil OTIOPY Li€T AiISTHKH.
BuwmiproBanHs onopy. bynosa it npuniun aii
peocraris. [lociiioBHe it mapanensHe
3’eIHAHHS MPOBiAHKUKIB. CTPyM y rasax.
EnemMeHTH eNeKTpUYHMX K.

BrnacrtuBocri p-n nepexony.

Po60Ta HamiBIPOBiTHUKOBUX MIPHJIAJIIB

1.10. MammuHa eJileKTPU4YHA (ABUTYH-TeHepaTop)

Hnst nemoHcTpanii OynoBM 1 NpuHOMIY Jii HAHNIPOCTIIIOro TreHepaTopa 1 EeJNEKTPUYHOTO
JBUI'YHa TOCTIHHOTO ¥ 3MiHHOro crpymy. Crarop i paMKy nodapOoBaHO B KOJbOPU IOCTIHHOTO
MarHiTy. Harpyra »KuBIeHHS eleKTpoABUTyHa He Oinbine Hixk 12 B.

Ckran:

crarop crneniainbHol popmu - 1;

pamka - 1;

I'eneparopu iIHAYKIIHHOTO CTPyMY.
JleMoHcTparis Jii MarHiTHOro NOJIS Ha
TIPOBITHHK 31 CTPYMOM.

JleMoHCTpais eNeKTpUIHNX JIBUTYHIB
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MAarHirt — 2;
pyKosiTKa 1t o6epTaHHs oci Bpy4uHy abo mikiB - 1

1.11. Koryuika apocejibHa
Kotymka Ha mracTMacoBoMy KapKaci, mojijeHa Ha HepiBHI yacTuHHU. KiHIi 0OMOTOK KOXHOT
YAaCTHHHU BHUBEIICHO Ha KIEMHU

SBuIIE eNeKTPOMAarHiTHOT iIHAYKIII.
JemoHCcTpaniiiHi ToCTian 3
CIIEKTPOANHAMIKI

1.12. Maruit U-noaionuii reMmoHcTpaniinmii
Hamarnivenuit cranpauii O6pycox U-moniOHOI (dopMu 3 ABOKONIpHUM (apOyBaHHIM JUIS
JEMOHCTpaLiHHUX AOCIIAIB 3 MarHETHU3MY Ta €JIEKTPOMarHeTU3My

SBuIe eNeKTPOMAarHiTHOT IHAYKIII.
Jis MarHITHOTO TIOJIS HA CTPYM.
IocriiiHi Mar#iTy.

Kondirypariii MarHiTHUX mosis

1. 13. Marnit mTadoBuii feMoHcTpanilinmii (mapa)
Jlnst neMOHCTpauiiHUX JOCIIAIB 3 MAarHETHU3MY Ta €JIeKTPOMAarHeTH3MY.
HamarniueHi 2 cranbHi OpyCKH NpsSMOJTiHIHHOT popMu 3 ABOKOIIpHUM (papOyBaHHAM

SIBuINE €NCKTPOMArHITHOT IHAYKIIII.
Jlist MarHiTHOTO TIOJISI HA CTPYM.
IMocriiiHi Mar#iTy.

Koundirypaiiii MarHiTHuX mosis

1.14. EnekTpoMarHit po306ipHuii (mixkoBonoaionuii)

Ocepast 3 M’sikoi crami U-momiOHOT ¢opMu, A0 KIHIIB SKOTO MNPUYIIDICHI IBI OIHAKOBI
KOTYIIKHM, HAMOTaHI Ha IIACTMAcoOBi KapKacH 13 3aTHCKaYaMW IS IiJ €JHAHHS JPKepela KUBIICHHS
nemoHcTpaniHoro. KoTymku 3’emHani nmocmigoBHo. Hampyra sxuBnenns 4-6 B moctiitHOTO CTpyMmYy.
JlonaeTresl CTABHUM SKip 3 TAYKOM JUIS TiABIITYBaHHS BAaHTaXIB

EnextpomarHit.
JocimimkeH s T IHOMHOT CHITH
eJIEKTPOMATHITY 1 oro O0yaoBH

1.15. Ilpunan ans nemoncrpauii npasuia Jlenua
[Mpunan — erke KOPOMHCIIO, OAWH KiHELb SIKOTO BUKOHAHO y BHUIJISAI 3aMKHEHOTO KiJbLs, a
iHIMH — po3iMkHeHOT0. KOpomuciIo miiBilieHe mian’ STHUKOM Ha BiCTpi, BMOHTOBAaHOMY B ITiJICTABKY

SBuIe eneKTpOMarHiTHOT IHAYKIIi

1.16. Ilpuaan A5 BUBYEHHS SIBULIA eJIeKTPOMATHITHOT iHAYKIii
[Ipunag cxiagaeTbes 3 IBOX KOTYIIOK Ta ocepens. KoxkHa KOoTyIka Mae KIeMH JJis
Ii1'€THAHHS JDKEepeia )KUBJICHHS a00 BUMIPIOBAJILHOTO TIPUITAJTY

SBuIe eneKTPOMAarHiTHOT IHAYKIIi

1.17. KoMnIeKT 3 e1eKTPo.i3y AeMOHCTpaliiiHuii:
JlieJIeKTPUYHA MTOCYIUHA 3 KPHUILIKOIO, Ha SIKiif 3SMOHTOBAHO J[Ba yHIBepCaJlbHi 3aTHCKadi - 1;
eNIeKTpoy i3 rpadirty — 2;
€JIEKTPOJI i3 CBUHIIO — 2;
eNIEKTPOJ i3 MUHKY — 1;
eJIeKTpos i3 Mimi — 1;
EJIEKTPOJ i3 HEPrKaBit0uoi IPOBOJIOKU — 2;
npoOipka XimiuHa — 2;
KOPOK 3 fiepkakoMm — 1

Enextpomni3

1.18. Ha6ip «Tpancdopmarop yHiBepcaabHHID)
Junst nemMoHcTpanii OynoBu 1 npuHOUIY 1ii TpaHcdopmaropa:
MAarHITOIpoBia B 300pi — 1;
KOTYIIKHM yHIBEpPCaJbHI 3 JAEKIJIbKOMa BHBOJAMHM 3 PIi3HOIO KUTBKICTIO BUTKIB (He MeHIIe 3
BapiaHTiB) — 2;
KOMIUIEKT IIPHUCTOCYBaHb — 1

JleMoHcTpais Jia- Ta HapaMarHeTu3my.
JleMOHCTpallisi MarHiTHOTO TicTepe3ucy.

Hemonctpanis Touku Kiopi.
JleMoHCTpartist  sSBUIIA
THAYKII.

JleMoHCTparlis sIBUIIA CAMOTHIYKITi.

€JIEKTPOMArHiTHOT
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HemoncTpamis KoTymku ToMncoHa.
Hdemonctpamis  pobotn  TpanchopmaTopa
3MIHHOTO CTPyMY.
JleMoHCTpamis NpUHIHITIB TIepeadi eHeprii
B MepeXax 3MiHHOTO CTPyMY
1.19. Ha6ip ans paeMoHcTpanii 3aJie’KHOCTI ONMOpPY NpOBiAHMKAa Bix ioro reomerpuuyHux | JleMoHcTpalis fia- Ta mapaMarHeTU3MY. 1
napamerpis: JleMoOHCTpallis MarHiTHOTO TiCTEPE3UCY.
MIaHeJNb 13 IPOBITHUKAaMHU, BUTOTOBJICHUMH 3 O/IHAKOBOI PEYOBHMHHU, ajie pi3HUMHU 3a nepepizoM (Big | Jdemonctpauis Touku Kropi.
5 enemeHTiB) — 1, JleMoOHCTpalis sBHIIA €EKTPOMAarHiTHOT
PEOXOP/T IEMOHCTpAIliifHU#, MoBkHHA | M - 1 IHAYKIL.
JleMoHCTpallis ABUINA CAMOIHIYKIIII.
JemoHcTpanis KoTymkn ToMncoHa.
JemoHcTpanis poboTtu TpaHchopmaTopa
3MIHHOTO CTPyMY.
JleMOHCTpamis NpUHIHITIB TIepeaadi eHeprii
B Meperkax 3MIHHOTO CTPyMy
1.20. Ha6ip npoBigHuKiB B i30/smii: 1
OaraToXuibHa MiTh ITepepizoM Bif 1 MM , 3arajJbHa TOBIIMHA BiJ 3 MM, THI «0aHaH» 3 MOKJIMBICTIO
MIPUETHAHHS IHIIOTO TIPOBIJHUKA 3 TOPLIEBOi CTOPOHH HITETICES:
nopxkuHa 0,25 m — 1;
nosxkuHa 0,5 M — 1,
nopxkuna 0,75 m — 1;
noBxkuHa 1,0 m — 1.
Konbopu cuHili Ta yepBOHU. MOXKJIMBICTh MPHEAHAHHS 10 YCIX KIEM LITEINCEIbHUX NPOBITHUKIB 5
MM
2. Oonagnanns nast | 2.1. Ha6ip na6opaTopHuii «kExekTpnka Ta MaraeTusm» BumiproBaHHS onopy IpoBiTHUKA 32 2-15*
JaGopaTopHux Ckiag Habopy: JIOTIOMOT'010 aMIIepMeTpa i BOJIBTMETpa.
pooit HalipHe roJe (KMo IPHHINII 3'€THaHH MoTpedye) - 1; JocmimKkeHHs eeKTPUIHOTO KOJIa 3
Moy (He MeHIe 40 MTYK) eJIEKTPOTEXHIYHUX EIEMEHTIB JUIsl CKIIaIaHHs eJIEKTPUYHMX KiT 13 | MOCIIJJOBHUM Ta MapajedbHUM 3’ €THAHHIM
BKa3iBKOIO IT03HAYKH Ta HOMiHaIy eleMeHTa — He MeHuie 30; TIPOBITHUKIB.
KOMIUIEKT 3’ € JHYBaJIbHUX MPOBIAHUKIB - ©; BuwmiproBanus EPC i BHyTpilIHEOTO OIIOpY
BHMIipIOBaJIBHI IpriIaan (BonbT™MeTp - 1, ammepmerp - 1) abo mynsTumetp — 1; JUKepena CTpyMy.
6ok xuBieHas 0 -12 B, 2 A — 1, BumMiproBaHHS €MHOCTI KOH/IEHCATOPA.
AIIMK [T TPAHCTIOPTYBaHHSA Ta 30epiranHs — 1. Busnauenns eHeprii 3apsAKEHOT0
MosxJIBe 10JaTKOBE 00JIaIHAHHS KOH/IEHCATOopa.
JlocTipkeHHS TpaH3UCTOpa
2.2. EnexTpomarHir po30ipHuii 1adopaTopHuuii (miakoBonoaioHuii) CknamaHHas Ta BHIIPOOYBaHHS 2 -15*
Jnst mocmipkeHHs MiIHOMHOT CHITH €IeKTPOMArHiTy 1 Horo Oy/0BM NpW BUKOHAHHI JJaOOpaTOpHOI | €IeKTPOMAarHiTy

pobotu. Cxnamaersesi 3 ocepast 3 M’sikoi crani U-noaiOHoT GopMu, 10 KiHIIB SKOTO NPUYIIUIEH] JBI
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OJTHAKOB1 KOTYIIKH, HAMOTaHI Ha IDIACTMAcOBI KapKacH i3 3aTHCKayaMH IUIS i/ €THAHHS JDKepena
JKUBIICHHSI IeMOHCTparliitaoro. KoTymrku 3’eHaHi TOCTIOBHO 1 MarOTh 3arajbHUHN OMip MPUOIH3HO 3
Owm. Hanpyra xuBnenss 4-6 B moctiitHOoro ctpymy. [lo eneKTpoMarHiTy AOmaeThes CTANBHUN SKIp 3
TagKOM JUIs TiIBINTyBaHHS BaHTaXXiB
2.3. Korymka-MoTOK SIBuma eneKTpOMarHiTHOI iHAYKIii 2 -15*
Jyis BHBYEHHA MATHITHOTO TIONA CTPYMY, B3a€MOMii KOTYIIKA 31 CTPyMOM 1 MAarHiTOM,
JIOCITIJ[KCHHS SIBUINA SJICKTPOMATHITHOT 1HIYKIIIi.
JlpoTsiHMI KOHTYp, HAMOTaHHUH HA IJIACTMAcoBUi Kapkac. Onip koTymku npubiuzsao 10 Om
2.4. KoMIJIEKT MarHiTiB mraboBux SIBuINA eNCKTPOMArHITHOT IHAYKIIIT 2-15*
HamarHiueHi ctainbHi OpyCKH MpsMOJIiHiIHHOT popMmu 3 ABOKOTIpHUM (apOyBaHHM — 2
2.5. IlinkoBomoXiOHUA Maruit SIBuINA eNCKTPOMArHITHOT IHAYKIIIT 2 -15*
HamarziueHuii crabHIN OpYCOK IiJKOBONOAIOHOT (hopMH 3 TBOKOJIIPHUM (apOyBaHHsM - 1
2.6. IIpuaan 1Jist BUBYEHHS 3a71€:KHOCTI ONIOPY MeTaJly BiJ TeMnepaTypu BusnaueHHs1 TemmepaTypHOro KoedilieHTa 1
[Mpunax y BUIIISAI KOTYIIKU-TIPOBIIHKMKA, IO PO3MIIIEHMH Yy MOCYAMHI JAJs 3allOBHEHHs ii | OmOpy MeTaiy
rapsiuo0i0 BOJOI0
2.7. PeocTtaTu nadopaTopHi Jocmimu 3 eIeKTpUKH 31 3SMIHHEM OITOPOM
A) PeocraTn J1a00paTopHi HA KepaMidYHOMY KapKaci 10BxkUHOI0 He MeHlIe 10 cM, MalOTh He
MeHIIe 3 KiIeM: 2-15*
peocTat 1abopaTOpHUNA 3 MAKCUMAJIBHUM O1opoM 1poty 4-10 Om —1; 2-15*
peocTat 1abopaTOpHHA 3 MAKCUMaIBHUM oropoM apoty 20-50 Om — 1; 2-15*
peocTar JT1abopaTopHUA 3 MAaKCUMaIIbHIM oropoM apoty 100-300 Om — 1
2.8. Ha6ip npoBinHukiB B i30/smii: 2-15*
OararoxuibHa Migb mepepizoMm Big 1 MMm? | 3aranbHa TOBIMHA BiX 3 MM, THI «GaHam» 3
MOXKIJIMBICTIO PUETHAHHS 1HIIOTO MPOBIJHHUKA 3 TOPIIEBOT CTOPOHH LITEIICEIS:
nopxkuHa 0,25 m — 1;
nosxuHa 0,5 M — 1,
nopxkuna 0,75 m — 1;
noBxkuHa 1,0 m — 1,
Konbopu cuHiii Ta yepBOHMHA. MOXIMBICTh NMPHUEAHAHHS A0 YCiX KJIEM IITENCEIbHUX MPOBIJHUKIB 5
MM
VI. Onruka Ta aToMHa (iznka
1. lemoncTpauiiine | 1.1. HaGip «I'eoMeTpHYHa ONTHKA) [IpsimomiHiliHE TOMTMPEHHS CBITIIA. 1

00JIaTHAHHSA

Jlo3Boyisie TPOBOAWTH Ta JEMOHCTPYBATH EKCICPUMEHTH 3 TCOMETPUYHOI ONTHKU
0e3rmocepeTHFO Ha METAJICBIN KITacHIH oI a00 Ha CHeliadbHii MarHiTHIH MaHeli.

HaGip mictuts:

€JIEMEHTHU 3 MarHiTHAM KpIIJICHHSM — 2;

OCBITIIFOBAaYi 3 MarHITHUM KPITUICHHSIM — 2;

TIPU3MH aKpHIIOBI 200 CKIIsIHI po3MipoM He MeHmte 15 cM — 2;

JIH3H — 2;

BinoOusanHus cBiTiIa.

300paxxeHHsI B TNIOCKOMY J3€pKaJli.
3aJOMJICHHSI CBITJIA.

Xix IpOMEHIB y JiH3aX.

YTBOpeHHs 300pakeHb 3a JOIIOMOTOIO JITH3H
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ITyCTOTiNa KPYTJIa ONTHYHA KIOBETa 3 TPAIyIOBAaHHAM Ta MarHITHUM KpiTUleHHIM — 1;
TIPO30pi MOJEI ONTHYHUX 00 €KTIB — 1;
n3epkaio — 1;
cBiTIOQiIBTPH - 3;
MOHT)KHE IIPUCTOCYBaHHS - 1;
SIIMK JJIs1 TPAHCTIOPTYBaHHS Ta 30epiraHus 3 JioxxeMeHTamMu — 1.
MoskJIMBe 10JaTKOBE 00JI1aIHAHHS
1.2. Moaenas oka BymoBa Ta gis  ONTHYHMX ~ TIpUJIaIiB

Jnis neMoHcTpallii OyZ0BH OKa K ONTHYHOI crcTeMu. P0o30ipHa KoIist OKa JIFOAMHH, 30UIbIIICHA Y
5— 10 pasziB

(oroamapat, MPOCKI[HHMN amapar TOIIO).
Mopenb oka

1.3. Haoip 3 onTuku 1eMoOHCTPaUiiiHUil HACTUILHU

OnTryHa JaBa i3 MPUCTOCYBAHHIMU:

onndpoBaHa MeTaneBa peiika Ha Oopax 3 MOXKJIMBICTIO PErYJIIOBaHHS 3a MpodijieM cToiy, Ha
SIKY BCTAHOBITIOIOTHCS BC1 HEOOXiTHI TSI IEMOHCTpALlii ONITHYHI eJleMeHTH. JIoB)KuHa He MeHIIe | M -
1,

KPITUTEHHS TSI OITUYHOTO Tipmianas (pefitepu) — 4,

TpUMaY IS JiH3 — 2;

TpUMad I 3pasKiB y pamii — 2;

TpHUMau JUIsl 3pa3KiB i3 3aTHcKaueM — 1,

Ha0ip 30MpabHUX JIiH3 — 3;

Ha0Ip pO3CiFOBAIBHUX JIIH3 — 2;

HaOip AudpakuiiftHuX rpaTok — 3;

ocBiTiaOoBay — 1;

€KpaH HamiBIpo3opui — 1,

00’eKT I feMoHcTpaii — 1;

6imzepkaio — 1,

00’ext «Kinbig HeroToHa» - 1;

Habip cBiTIOMIIBTPIB — 1;

HeNe a0o HamiBNpoBiIHUKOBUH Ja3ep HE BHUIE 2 KiIacy 31 CTpYKHEM st dikcarii, oOnagHaHui

KITFOYeM-BUMHKaUeM, 10 3a100irae BBIMKHEHHIO JIazepa CTOPOHHIMH ocobamu — 1

[IpsMorniHiiiHe TOIUPEHHS CBITIIA.
BinOusauHs cBiTIIA.

300pakeHHs Y IIOCKOMY J3€pKAaJIi.
3aJIOMJICHHSI CBITIIa.

Xin MpoMeHiB y JliH3aX.

YTBOpeHHS 300paXKeHb 3a JOIIOMOTOI0 JTiH3H

1.4. Ha6ip nuist nemoncrpanii «XBHJIb0Ba ONTHKA»
Ckian:
HaIliBIIPOBITHUKOBHH J1a3ep 3 OJIOKOM >KHBJICHHS - 1;
npu3Ma 3i ckia «DmiHTY - 1;
36ipka «Kinprie HeroToHay - 1;
6inpmma ®Ppenens - 1,
00’€eKTH IJIs1 cIIOCTEepeXeHHs qudpakuii - 5;
mudpakuiiigi rpatku (Habip) - 1;
nosspoiau (HaOip) - 1,

JemoHcTpanis sBumma iHrepdepenmii cBiTia.
HemoncTpanis sBuma aupakmii cBiTia.
JleMoHCTparlis sIBUINA MOJIIPU3allii CBITIA.
JemoHcTpanis aucmepcii CBiTiIa y Ipo30pux
cepeoBHUIIax
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6imzepkaio - 1;
cBiTIOQLIBTD - 1,
nimsu (Halip) - 1;
JeTati U 3aKpilICHHS ONTHYHUX €IeMEHTIB (KOMITIEKT) — 1
1.5. To3umetp [MpuHanmn  gii  miYMIbHUKA — 1OHI3AmIHHUX 1
JJ1s KOHTPOITIO paiaIiifHol 00CTaHOBKH. YaCTHHOK.
OCHOBHI TEXHIYHI XapaKTEePHUCTHKH: Jo3umerpu
Jliara3oH MOTYKHOCTI €KCIO3UIIHHOT 1031 Y- 1 B-BUnpoMiHIOBaHHS, MKP/T, — He Byxue Hix 0,0 —
999; eneprist y- i B-BunpominoBanHs He MeHIe Hix 0,1 — 1,25 MeB
2. O6aagnanns st | 2.1. Ha6ip 1a6oparopumii «OnTuka 1» JocnimxenHs BifOMBaHH CBiTIa 32 2 -15*
JadopaTOpHUX Jlyis BUKOHAHHS 1a00paTOPHUX POOIT il Yac BUBYCHHS po3AlTy «[ eOMEeTpHUHA OIITHKAY. JIOTIOMOTO10 TIOCKOTO JI3epKara.
pooiT Ha0ip MicTHTB: JlocmimKeHHs 3aJIOMJICHHS CBITJIA.
ocBiTIIIOBaY — 1; BusnaueHnHs (OKYCHOI BiIcTaHi Ta ONTHYHOI
mpu3ma — 1, CWJIM TOHKOT JIIH3H.
niH3a 30upanbHa — 2; CroctepexeHHs iHTEep(epeHIIii cBiTIIa.
JiH3a po3ciroBanbHa — 1, CrocrepexxeHHs 1u(pakilii cBiTia.
ekpaH — 1; BusHaueHHs TOBXWHU CBITJIOBOT XBHIII.
n3epkaio — 1; BuBueHHS SBUIIA TOISIPU3AIII] CBITIA.
3aTBOPH 13 mpopizamu — 2; CrioctepeXeHHs HETIepepBHOTO i
JDKEpesio )KUBJIeHHS — 1, JHIHYATOTO CHEKTPIB PEYOBUHHU.
HaOip cBiTIOMLIBTPIB — 6; CrioctepeXeHHsI yTBOPEHHS Pi3HUX
TIpUJIaJ AJIsl 3MIIITYBaHHS KOJIbOpIB — 1, KOJIbOPIB, OTPUMaHHs 0iJI0TO CBITIIA
SIMK JJIS1 TPAHCTIOPTYBAHHSI Ta 30epiraHus 3 JioxkeMeHTaMu — 1.
MoxJmBe 1o/1aTKoBe 00J1aAHaHHS
2.2. Habip s1adopaTopHuii «Onruka 2» 2 -15*
s BUKOHAHHS 1a00paTOPHUX POOIT i Yac BUBYEHHS po3aity "XBUIbOBa ONTHKA'.
Habip micTuTh:
ocBiTIIIOBaY — 1;
OIITHYHA JIaBa — 1;
JDKEPEeTIo )KUBIICHHS — 1;
TudpakIiiHi IpaTKy 3 pi3HUM HepiogoMm — 4,
AWK [T TPAHCTIOPTYBAaHHS Ta 30epiranHs 3 IokeMeHTamMu — 1.
MosJIMBe 10JJaTKOBE 00JIaIHAHHS
2.3. Komnuiekt dotorpadiii TpekiB 3apsaasKeHUX YaCTHHOK JocmipKeHHs TPEKiB 3apAKeHIX YaCTHHOK 2 -15*
s o3HafoMJIEHHS 3 METOJaMM BHBUYCHHS TPEKIiB 3aps/DKCHUX YaCTHHOK, IX MacH, eHeprii, 3a | 3a poTorpadismu
paniycaMu KpWBHU3HU TPEKiB (33 YMOBH BiJJOMOTO MAarHIiTHOTO TIOJS); aHANi3y TPEKiB 3apsHKEHUX
YaCTHHOK Y MarHiTHOMY I0Ji; izeHTH}iKkamii JOCTiHKyBaHOI YaCTHHKH
2.4. CrieKTpocKoN 3 HA0OPOM CHeKTPATbHUX JIAMII CrioctepeXeHHS HETIepepPBHOTO i 2 -15*

OpHoTpyOHMI a00 ABOTPYOHHUI CHEKTPOCKON 3 HAOOPOM CIIEKTPAJILHHUX JIaMN JUIsl Bi3yaJbHOTIO

JHIHYATOTO CHEKTPIB PEYOBUHU
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CIoCTepe)kKeHHs JTIHIHYaTHX CIEKTPiB; BUMIPIOBaHHA JOBXHWH XBIJIb BHIIPOMiHIOBaHHA Ta3iB. Hampyra
xuBieHHs ~ 220 B, 50 I'n; poboui rasu: apron, Ar+Hg, Ar+ZnS (abo ixmi)

VII. AcTtpoHomis

1. lemoncTpaniiine
00J1aTHAHHSA

1.1. Ipunaau, moxeri
A) Tenypiii:

pyxoMa MOZelb, 0 AEMOHCTpYeE pyx 3emiti HaBkosio CoHns Ta pyx Micsis HaBkoio 3emii. Mae
miacBiTKy Mozeni CoHIl Ta onudpoBaHUM JIIMO PO3MIMIIEHHS 3eMJIi 32 MICSISIMHA POKY

Tenypiit

B) Moaeab «CoHsIYHA cCHCTEMAa:
neMoHcTpye OymoBy COHSYHOI CHCTeMH 1 Jae ysBieHHs npo po3mip COHIE, yCixX IUIaHeT
CoHAYHOI CHCTEMH i TPUOTU3HY BiCTaHb KOXKHOI TuaHeTd Bix CoHi, iX Micue B COHAYHIN cucTeMi

Mogens "Constuna cucrtema"

B) OnTuyHuii Teseckomn:
aneptypa Teneckomna 200 MM, cBiTIIOCHIIA 6.

Cknan;
ontuuHa Tpyba cuctemu HproToHa Ha MOHTYBaHHI Jlo6coHa — 1,
OKyIsipu — 2

ONTHYHUH TEISCKOII.
BuBueHHS BUANMOTO 30pSIHOTO Heba

I') Pyxoma kapra 30psiHOro Heda:
NPUCTPil 11 opieHTawil Ha HeOi y [TiBHIYHIN MiBKYII

PoGora 3 kaproro  30psHOro  Heba.
IomosxeHHs CBITHI Ha HeOecHi# cdepi.
ExBaropiasnbHi CUCTEMHU HeOEeCHUX

KOOpJMHAT

VIII. JonaTkoBe 0012 THAHHSA

1. O6aagnanns
3araJibHOro
NPU3HAYEHHS

1.1. Hpuaaau
A) Hudposuii mikpockon:

Mikpockor Tpaiioe 3a HpUHIUINOM IU(POBOi Kamepu - 30iiblnye 00'€KT, pOOUTH 3HIMKH if
nepefae Ha KOMIT'IOTEp, Jie 3a JIOHNOMOIOI0 CHEIiali30BaHOTO MPOrPaMHOro 3a0e3MeUeHHS MOXKHA
TIPOBOINTH JOCII/UKEHHS B PEeXXHUMI PEeajbHOTO Yacy Ta apXiByBaTH OTpHUMaHi pe3yibTaTd. [Ipamoe y
pexxuMi BeO-KaMepH, MIKPOCKOTIA 3 MOKIJIMBICTIO BUMIPIOBATH JIiHIHHI BETHIHHA

b) Hudposuii poroanapar:

nparoe y pexumi 1iudposoro goroamnapara ta Bineokamepu. J[03B0JIsI€ TPOBOUTH TOKAPOBY Ta
cepiiiny (hoTO3HOMKY, 3/IIHCHIOBATH IIBHIKICHY BiZICO3HOMKY 3 4aCTOTOIO Kaapis 1o 600 k/c.

Mae BOynoBaumii porocnanax

B) ®orTomTaTHB:
3abe3nedye KpiruieHHs: nuppoBoro (oroarnapara 3a JOIOMOIOI0 CTaHAAPTHOT TBUHTOBOI Pi3b0OH.
Mae peryiapboBaHH MalIaHUUK JJIs KPITIJICHHS.
3abe3neuye BCTaHOBJICHHS (hoTOAnapara Ha BUCOTI HE MeHIe | M

I') MarniTHuii nepemimrysay 3 migirpisom:

JUId TIEPEeMINIyBaHHSA pPIAMH Yy CKISIHAX Koi0ax 3a JOIOMOTOI0 O0epTOBOrO SKOpsS, IO
IIPUBOJIUTECS Y 0 OTTOCEPEIKOBAHO Yepe3 PyXOMHI MarHiT B OCHOBI IepeMilTyBaya 3 peryab0BaHOI0
IIBHIJIKICTIO 00epTaHHS SKOPS Ta MiAirpiBOM MOBEpPXHI A0 TeMrepaTypu He Bumie 120°C
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I) IludpoBa JOKyMeHT-Kamepa: 1
3abe3mneuye:
JEeMOHCTPAIiI0 TUIOCKUX TOKYMEHTIB (Tamepu, KHIKKH, XypHanu) GopmaTtoM He MeHIne A4, a
TaKOXX 00’ €MHHUX IPEAMETIiB, KPUXKHIX 00’ €KTiB TOIIO 0e3 MOMepeAHbOTO CKaHyBaHHS;
BHUBEICHHS UITKOTO 300paXCHHS B yMOBaX OCBITJIICHOI INKUIBHOI ayauTOpii 3 MOXKJIHBICTIO
ABTOMATHYHOTO (DOKYCYBaHHS Ta PEryJIIOBaHHS MiICBITKH pPoOOYOi 30HU KaMepH.
[ToBHOKONMLOPOBE 300pa’KeHHS 3 JIOKYMEHT-KaMEpH BHBOJHUTHCS B PEXHMi OH-JIAHH Ha
KOMI'toTep BumTesss abo Ha mpoektop. JlokyMeHT-kamepa Mae OyTH CYMICHOK 3 OIEpamiiHO
CHUCTEMOI0 Ha KOMIT'IOTepi BUMTENS Ta MiJKIFOUYATHCS JO0 KOMIT'IOTepa BUUTENsA abo MpoeKkTopa 3a
noromoroto USB- inTepdeiicy
1) KomiutekT esiekTpo3adesneuyenns jJadoparopuuii KEJI -36/42: st 3a0e3neueHHs eNeKTPOKUBICHHS
3a JIOIOMOT'00 KOMIUIEKTY BiIOYBa€ThCs MepeTBOpeHHs 3MiHHOI Hampyru 220 B B Hanpyry 36 B | npuiaznis, yCTaHOBOK, €IEKTPOCXEM NPH 1
Ta ToAa4da OCTAaHHBOI JO pOOOYMX MicIb Y4YHIB, M0 3ale3medye O€3MEYHICTh BUKOHAHHS | MPOBEACHHI AEMOHCTPALIHHIX JTOCIIIIB,
BHIIIE3a3HAYCHHUX POOIT. (hpoHTATHHHUX TA00PATOPHUX POOIT,
Cxian: MIPAaKTHKYMIB, (haKyIbTaTHBHUX 3aHATH
HaBYAJILHHUHN IIUT )KUBJICHHS - 1,
JIHIS KUBJICHHS [IUTa Bil Mepexi 3MiHHOT Harpyrn 220B - 1,
JIHIS )KUBJICHHS HABYAJBHHUX MiCIlb Ta POOOYOro MicCIls 3MIHHOIO Harpyrow 36 B - 3,
JIHIS )KUBJIEHHS. poO0YOro Miclisg BUMTENsI 3MiHHOIO Hanpyroio 220 B - 1

11. IudpoBe BuMiproBasibHE 00JIaHAHHS, IPUJIAAN 3araJbHOTO MPU3HAYSHHS, ITOCY I 3arajlbHOro MpU3HAYeHHS, 00JIalHaHHS Ta
MOCY/Jl 3arajJbHOr0 Ta CHELIaJbHOrO NMpHU3HAYEHHS, KOJEKUli, Mojeni, Habopu, rpadiyHi Ta APYKOBaHI 3acOOM, PEAKTHBH, BUTPATHI
Martepianu Jjisl KabiHeTy X1Mii TOBUHHI BIJIMOBIIATH BUMOTraM, HaBeJICHUM y TabJuili 6:

USB-nopty KoMII’f0Tepa, Mae MOXKIJIMBICTb 0€3JpOTOBOTO Ta/abo APOTOBOTO CHOCOOY Iija’eTHaHHS, 200
Ma€e aBTOHOMHHUU pexuM poOOTH 3 Oe3rmocepeIHiM BUBEJACHHAM Pe3yJbTaTiB Ha BOYIOBaHUI €KpaH 3
MO>KITUBICTIO MTOJIAJIBIIOTO iX MEPEHECEHHS ISt 0OpPOOKH 0 OCHOBHOTO KOMIIT FOTepa.

KomMrekc cynmpoBOIKYEThCSI KEPIBHUIITBOM 3 €KCIUTyaTailii, METOAMYHHUM TOCIOHMKOM Ta

PO3YMHOM €TaHOBOI KHCJIOTH).

XiMiuHi peakirii, o CyMpPOBOIKYIOThCS
BUAUICHHSM Ta3y, BUIIAIaHHAM 0Cay,
3MiHOIO 3a0apBIICHHS, OSBOIO 3aMaXYy,

Tabmuusg 6
HazBa . eMOHcTpauii Ta JjadopaTopHi po6oTH s
TexHniuHne 3aBIaHHA A pan paTopHl p KinpkicTh
3ac00y/00/1aIHAHHS (3a HABYAJILHOIO IPOrPaMoI0)
1 2 3 4
|. lludpose BuMipoBajabHe 001aTHAHHS
1. lndpose 1.1. lIn¢posnii BUMiprOBaTbHUN KOMII’OTEPHUI KOMILIEKC A1 KaliHeTy ximil Jemoncrpanii 1
BHMipIOBaJIbHE A) HudpoBuii BUMipIOBaJbLHMI KOMITI’IOTepHUI KOMILJIEKC 1JIs1 BUUTEJIS: Bzaemonist xapuoBoi coan (HaTpin
o0JIaTHAHHSA UQPOBHIA BUMIPIOBATBHUI KOMIT IOTepHUA KOMIUIEKC U KaOiHeTy XiMii MiIKIFOYaeThcs 0 | TiApOTeHKapOOHATy) 3 OITOM (BOIHHM




70

MIPOTPaMHUM 3a0e3MeIeHHSIM.
A.1. MetonnuHauii MOCIOHUK:

METOIMYHUHA IOCIOHMK 3 TPOBEACHHS IHTCPAKTHBHHUX JEMOHCTPALiMHUX EKCIIEPUMEHTIB Ta
mabopaTOpHUX POOIT i3 MOKIMBICTIO poOOTH B peskuMi 3 abo Oe3 MigKIIoueHHS 10 Mepexi [HTepHerT,
IHTepaKTHBHUM 3MicTOM, (DYHKIIIOHAJIIOM [UIS pelaryBaHHS KOHTEHTY ab0 CTBOPEHHS HOTaTOK Ta
3aKNIaoK Oe3MmocepeHbo Y MOCIOHKKY, KUl mpairoe B omnepauiitux cucremax OC Windows, ta/a6o
Android, Ta/abo iOS.

MertoanyHuii TOCIOHMK 3 XiMil MOBHHEH MICTUTH He MeHIe 20 IeMOHCTpaliiHIX eKCIIEPUMEHTIB
Ta 1abOpaTOPHUX POOIT 3 BUKOPHCTAHHSIM IM(POBOr0 BUMIPIOBAJIHHOTO KOMITIOTEPHOTO KOMILIEKCY
JUIsl KaO1HeTY XiMil, MaTh IHCTPYMEHTH JJIsl CTBOPEHHS BIIACHUX €KCIIEPUMEHTIB.

XapaKkTepuCTHKUA NPOrPaMHOro 3a0e3nedeHHs LU(GPOBOrO BHUMIPIOBAJILHOTO KOMIT'FOTEPHOTO
KOMILIEKCY:

MOJKIJIHBICTh 300py aHUX OAHOYACHO 3 ACKUTBKOX JATYHKIB;

MOJJIMBICTh MAaTEMAaTHYHOTO OMpAIfOBaHHA 3i0paHUX JaHUX y BiKHI TrpadikiB Ta Tabnwmp i3
3aCTOCYBaHHSIM OCHOBHUX ()YHKIIIH aHaTi3y rpadiqHAX JaHUX;

MOXKJIUBICTh OTPUMAaHHS CTATHCTHYHUX XapPaKTEPUCTUK OTPUMAHUX JaHUX;

excriopT nanux B Excel Ta iHui nporpamu;

HasIBHICTbH Bepciii nporpamuoro 3adesneuerHss OC, CyMiCHHUX 3 KOMIT IOTEPOM BUHTEIS/YUHS;

iHTepdeiic mporpamMHOro 3abe3lnedyeHHs NOBUHEH OyTH 0araTOMOBHHM (YKpaiHOMOBHHMH Ta
AHIJIOMOBHU iHTEpdeiicn 000B'sI3K0BI)

A.2. AHanoroBo-uuQpoBuii neperBoproBay — 1:

AHasoroBo-uu(ppOBHil EPETBOPIOBAY TOBUHEH:

npamoBatit 1 ynpaiiHHiM OC Windows, Ta/abo Android, Tta/abo iOS 3a momomororo
MIPOTPaMHOTO 3a0€3MeUeHHS;

MaTH MAKIIOYCHHS 10 TEepCOHaNbHOro KoM 'torepa uepe3 USB-mopt, OezmpoToBuii cmoci6
mig’eqHAaHHS a00 MaTH aBTOHOMHHU peXuM poOoTh 3 OeslmocepeqHiM BHBOIOM pPE3yibTaTiB Ha
BOYZIOBaHMI €KpaH 3 MOMJIMBICTIO IOJANBIIOTO iX MEpeHeCeHHs Al OOpOOKM 10 OCHOBHOTO
KOMIT I0TEPA;

MaTH 9actoty 3aMipiB He MerHme 100 000 Ha cexyHay;

MaTd HE MeHIe 4 TOPTiB MJIs MiAKIIOYEHHS 30BHINIHIX JATYMKIB, SKi MOXYTh MpPAIFOBATH
OJTHOYACHO;

MaTH BOYJOBaHHUI €IEMEHT XHUBJICHHS 13 MOMIIMBICTIO IMiITPUMYBATH 3alUC JAHUX IPOTATOM HE
MeHIe 12 rojaus;

MaTH pO3IiIbHY 3JaTHICTh 3aMipiB He MeHIIe 12 6iT;

MaTH MO>JINBICTh aBTOHOMHOT'O HAarpOMa PKEHHSI JIaHUX y BHYTPIIIHIO I1aM SITh;

MaTy aBTOMaTH4HE PO3ITi3HABAHHS JaTUYHKIB;

MaTy 30BHIIIHIH iHIUKAaTOp podOTH

A.3. Jlatunk Temneparypu (30BHIIIHIN) — 2:

TEIUIOBHM €(EKTOM.

BuroToBneHHS pO3UYMHIB.

Bzaemonist dpochop(V) oxcuny 3 Bogoro. Jis
BOJHOTO PO3YHHY 100YTOI pEIOBHHH Ha
IHAWKAaTOpH.

B3aeMoisa KUCIIOTHUX 1 OCHOBHUX OKCHUIB 3
BOJIOIO.

XiMi4YHi BIACTUBOCTI KUCJIOT.

XiMi4Hi BIaCTUBOCTI JIYTIB.

JloGyBaHHS i XiMiYHI BIIAaCTHBOCTI
HEPO3YMHHUX OCHOB.

JloBeneHHss aM(pOTEPHOCTI IIMHK T1IPOKCUAY.
XimidHI BIACTHBOCTI COJICH.

B3aeMonist kanbIift OKCHAY 3 BOIOIO,
JOCIIKSHHS T0OYTOTO pO3UHHY
IHAWKAaTOPOM, TIPOITYCKAHHS BYTJIEKHUCIIOTO
raszy Kpi3b pO34HH.

CnamoBanHs pocdopy, po3uHHEHHS
nobyroro ¢ochop(V) okeuay y Tertii Boai,
JIOCJTIJDKEHHS PO3YHMHY 1HIMKATOPOM 1
HeWTpatizarist JIyrom.

TemoBi ABUIIIA MiJT YaC PO3YHMHEHHS
(po34HMHEHHS aMOHIH HITpaTy i 0E3BOTHOTO
KaJbIIi XJIOPUILY y BOJL).

JlocnipKeHHS pEUOBHH Ta IXHIX BOJIHHUX
PO3UYHHIB Ha €JIEKTPHYHY MPOBITHICTH
(xpucTanmiuHuil HATPil XJTOpUI, TUCTUILOBAHA
BOJIa, PO3YHH HATPIl XJIOPHIY, KPUCTATITHIIMA
[KOp, PO3UYHH I[YKDPY, XJOPUIHA KUCIOTA).
Peakuii 0OMiHy MiX €EKTPONITAMHU Y BOJHUX
pO3YMHAX.

Peaxiiii po3kiamy, CONyYeHHs, 3aMillCHHS,
00MiHY, €K30- Ta €HAOTEPMiuHi peakIiii.
3aneKHICTh MBUAKOCTI peakiliii MeTaiB
(uMHK, MarHii, 3a1i30) 3 XJIOPUIHOIO KUCIOTOIO
BiJl aKTUBHOCTI METaJly Ta KOHIICHTPAIIi1
KUCJIOTH.

TCopinus napadidy, BU3HAYEHHS HOTO SKICHOTO
CKII&JTy 32 MPOJYKTAMHU 3TOPSHHSL.
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niamazoH: He Byxk4e -20 °C - +120 °C;

TOYHICTb: HE Tripme =+ 2 %);

YYTIMBUA €IEMEHT: PO3TallOBAHMN yCepeAnHI HAKOHSUHHKA JaTINKA;
KaiOpyBaHHS: HEe BUMarae KajaiOpyBaHHs

A.4. JlaTauk TeMIiepaTypH (TepMoriapa, 30BHinIHii) — 1:
niamazon: He Byx4de 0°C — 1200 °C;
TOYHICTb: He ripie =+ 3 %;
KaniOpyBaHHs: He BUMarae KajuiOpyBaHHs

A.5. Naruuk pH (30BHimHIi) — 1:
BUMIpIOE IOKa3HUK B Aiana3oHi He Byxxue 0-10 pH;
TOYHICTh BUMIPIOBaHb JIaTYMKa He MeHIIe S5 %

A.6. [TaTuuk ocBiTIIeHOCTI - 1:
niamaszonu: He Byxue 0 - 600 nxk; 0 - 6000 nk; 0 -150 kik;
TOYHICTbH: He ripme + 4 %;
CHEKTpaJbHU Aiana30H: BUAUME CBITIO

A.7. laTauk THCKY - 1:
niamazoH: He Byx4e 50 - 110 xIla;
TOYHICTb: He Tipme + 5 %);
KaJiOpyBaHHS: HEe BUMarae KajaiOpyBaHHs

A.8. JlaTauk npoBixHOCTI (30BHINIHIN) — 1:
BHMIpPIO€ TIPOBITHICTH B Aiama3oHi He Byxkde 0-20 MCwm;
TOYHICTh BUMIpIOBaHb JaTuuka He ripie 10 %

A.9. laruuk xonopumerpii — 1:

aHaITi3y€ CBITJIO MPOMYCKAHHs 3pa3KiB HE MEHIIE HiX JUI 3-X JTOBXKUH XBHJIb BUAUMOTO CIEKTPY
CBiTIa,;

Jiana3oH nponyckanHs He Byxue 20-90 %

A.10. JaTymk-ni4MIbHUK Kparneib (30BHIMIHIH) — 1:

paxye KiuIbKICTh Kpamelib Ta aBTOMAaTHYHO 00’€M pIJMHM, IO NPOMIUIA KPi3b JaT4HK.
OKpeMe KpIIUIEHHS JI0 IITaTHBA Ta YTPUMYBay JOAATKOBHX EJICKTPOJIIB;

MaKCHMaJIbHa yacToTa (ikcallil Kpanenb He MEHIIE 2 Ha CEKyHIY

Mae

Al1. aT4nk ByTaeKHUciIoro rasy (3oBHimHiIl) — 1.
BUMIpIOE KOHIICHTPALIII0 MOJIEKYJI B Jiara3oHi He Byx4e 350 — 10000 ppm

A.12. laTumk ynbTpadiosneToBOro BUNPOMiHIOBaHHS — 1:
nmiana3oH: He MeHme 0-10 BT/MZ, 0-200 BT/MZ;
JIOBKHMHA XBUJIb: He MeHIe 290-390 um

A.13. JTaTuuk TeMrepaTypH HaBKOJIHUIIHBOTO cepeoBUma — 1:
temreparypa: Bix -30 o +50 °C;
TOYHICTh: He Tipiie =+ 2%;
KaJiOpyBaHHs: HE BUMAarae KajaiopyBaHHs

Jlociiau 3 rinepoioM: po34nHHICTG y BOI,
B3aemonis 3 kynpyMm(Il) rizpoxcuaom.

Jlist eTaHOBOT KHCIIOTH HA 1HJMKATOPH.
Jo6yBanns kapoou(IV) okcuny.
Tpparanis pochop(V) okcuny ta
kap6oH(IV) okcuny, BUIpoOyBaHHS
PO3UYHNHIB iHIUKATOPOM.

XiMi9qHI BIACTHBOCTI XJIOPUIHOI KUCIOTH.
XiMi9qHi BIACTHBOCTI p030aBICHOTO PO3UHHY
cynb(haTHOI KUCIIOTH.

B3aemonist KOHIIEHTPOBAHOTO PO3UHHY
cynb(haTHOT KUCIIOTH 3 M0 (i Tsroo!).
B3aemoisi KOHIIGHTPOBAHOTO 1
pO30aBICHOTO PO3YUHIB HITPATHOI KUCIIOTH 3
MiTEO (M1 TATOHO!).

Jlist XJIOpUHOT KUCIOTH Ha KaJbIlil
KapOoHaT.

B3aeMonist HaTpiro 3 BOAOIO 1 TOCTIIKESHHS
YTBOPEHOTO PO3UMHY (heHonpTaneiHOM.
B3aeMonist kanbmiit OKCHAY 3 BOJOKO 1
BUNIPOOYBaHHS YTBOPEHOTO PO3UHHY
(denondraneinom.

Bu3HadyeHHs SIKICHOTO CKJIQAy METaHy 3a
NPOJYKTaMU 3rOPSIHHS.

BigHOIICHHST HACHYEHUX BYTJICBOHIB 710
PO3UMHY KaJili IepMaHraHary, JyTiB,
KHUCJIOT.

I'opiHHS eTeHy, B3aeMOIisi 3 OPOMHOIO
BOJIOI0, PO3UYMHOM KaJIill TepMaHTraHaTy.
I'opiHHS eTuHY, B3aEMOIisl 3 OPOMHOIO
BOJIOI0, PO3UMHOM KaJlili IepMaHTaHary.
BigHomenHs OeH3eHY /10 pO3YHHY Kalliit
NepMaHraHary.

BinHomeHHst 6eH3eHY 0 OpOMHOT BOIH.
Po3unHHICTE (heHOTY Y BOJI 32 KIMHATHOL
TEMIepaTypHy Ta HarpiBaHHS.

BrnactuBoCTI €TaHOBOI KHCIIOTH.

INigpomi3 caxaposm.
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A.14. TaTunk KUCHIO (30BHIIIHIN) — 1; lNopomiz kpoxMaio (LETFI03M).

nianason: He Byx4e 0 - 12.5 mg/LDO2, 0 - 25% 02; JlaGopaTtopHi gocaian

TOYHICTb: HE ripme + 7% ITpoBeneHHs XiMITHUX peaKIi.

Habip xabemiB y KiIbKOCTI, JOCTATHIN TS I AKITIOUCHHS aHAIOTOBO-IU(POBOTO MEPeTBOPIOBada | BHUrOTOBIEHHS BOJIHUX PO3UYHHIB i3
Ta JaTYHKIB. 3aJJaHUMH MAaCOBUMHM YaCTKaMH PO3YMHEHUX

KimpkicHui ckiIag nuppoBOro BUMipIOBAIHHOTO KOMII FOTEPHOTO KOMIUICKCY U KaOiHeTy XiMii | PEYOBHUH.
BU3HAYAETHCSA BUHUTEJEM, ale Mae OyTH JOCTaTHIM JUli BHKOHAHHs NOCIIpKEHb Ta naboparopaux | Jis BOAHMX PO3YMHIB JyTiB HA iHIUKATOPU.
po0it, 3a3HaueHuX y nboMy THIOBOMY neperiky B3aemopist TyriB 3 KHCJIOTaMU B PO3YHHI.
b) Hudposuii BuMiproBajJbHUi KOMII'OTEPHUA KOMILJIEKC sl YUHS: Jist BOMHUX PO3UHMHIB KUCJIOT HA 2-15*

[Tporpamue 3a0e3rnedyeHHs Ta XapaKTEPUCTUKU LU(PPOBOrO0 BUMIPIOBAJIBHOIO KOMII IOTEPHOTO
KOMIUIEKCY Juid KaOiHery Ximil s y4HS aHaJOri4HI [pOrpaMHOMY 3a0e3leueHHI0 Ta
XapaKTePUCTHKAM ITH(PPOBOro BUMIPIOBATBHOTO KOMIUICKCY I KaOIHETY XiMii JJ1s BUUTEIIS.

Ilepenix maTdwkiB y CcKiaai IUQPOBOTO BHMIipPIOBAIEHOTO KOMIT IOTEPHOTO KOMIUICKCY IS
KaOiHeTy XiMil [UIg y9HS BH3HAYAETHCS BUATENIEM BiAMOBITHO 10 BUMOT HaBYAIBFHOI IPOTPAMU, aJie Mae
OyTH ITOCTaTHIM JUIsI BAKOHAHHS JOCIIIKEHb Ta TabopaTOpHUX poOiT, 3a3HaUYCHUX Y IIboMy THIIOBOMY
MIEPEITIKY

IHMKATOPH.

B3aemonist XJTOpUIHOT KHCIOTH 3 METalaMU.
BzaeMonist MeTaiB i3 COJMISIMH Y BOTHOMY
po34uHi.

Bzaemopist coneif 3 yraMu y BOZTHOMY
po34uHi.

Peaxiist 0OMiHY MiX COJISIMH B PO3YHHI.
BusiBnenns foniB ['igporeHy Ta riIpokcui-
iOHIB Y pO3YHMHAX.

BcranoBienHs npubiau3Horo 3HadeHHs pH
BOJIH, JIY)KHHX 1 KUCIMX PO3YMHIB (HaTpii
TIAPOKCUIY, XJIOPUIHOT KUCIOTH, Xap4oBofi 1
KOCMETHYHOI MPOAYKIIii) 32 JOITOMOTOI0
VHIBepCaIFHOTO 1HIUKATOPA.

Peaxmii oOmiHy.

BusiBnenns kapOOHAT-10HIB Y PO3YHHI.
BB momii moBepXHi KOHTaKTY pearcHTIB,
KOHIICHTpAIIii 1 TeMIIepaTypH Ha IIBUAKICTh
peakuii TMHKY 3 XJIOPUIHOIO KHCIIOTOIO.
BuroroBneHHs1 Mojenei MOJIEKyYJI
BYTJIEBO/IHIB.

Busnauennst fionis HY, OH".

Bzaemogis kap6ou(IV) okcumy 3 po3unHOM
KaJbLil TiAPOKCUIY

BusnauenHns kapOoHaT-iOHIB.

[MopiBHAHHA XIMIYHOT aKTHMBHOCT] METaiB.
Jlist eTaHOBOT KMCIIOTH Ha IHAMKATOPH.
IpakTnuni podorn

IMTpaBuna Ge3neku mig 4ac poOOTH B
XiMiYHOMY KabOineTi. [IpriioMu oBoOKEHHS
3 Ta0OPaTOPHUM MTOCYJIOM, IITATHBOM 1
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HarpiBHUMH IpuiagaMi. bymosa momym’s.
Po3pmineHHs HEOTHOPITHOT CyMiITi.
JloGyBaHHS KHCHIO 3 TiIpOTeH IEePOKCUY,
30mpaHHs, TOBEJCHHS HOTO HasIBHOCTI.
JlocimKkeHHS BJIaCTUBOCTEH OCHOBHMX
KJIaciB HEOPTraHIYHUX CIIOJIYK.
Po3B’s13yBaHHs €KCIIEPUMEHTAIBHHX 331a4.
Peaxuii floHHOrO OOMIHY MiX €JIEKTpOTiTaMU
y BOJIHUX PO3YHMHAX.

BiacTuBOCTI €TaHOBOI KHCIIOTH.

BusiBieHHSI OpraHiqHUX CIIONIYK y Xap4OBUX
MIPOIYKTax.

Jo6yBanus kap6oH(IV) okcuny,
B3a€MOIIEPETBOPEHHS KapOOHATIB 1 TigporeH
KapOOHATIB.

Busenenns Kap6ony, ['igporeny, Ximopy B
OpraHiYHHUX PEYOBHHAX.

BiacTuBOCTI €TaHOBOT KHCIIOTH.

Bupanenns 3a0pyaHeHb OPraHiYHOTO
MOXOJKEHHS 3 TIOBEepXHI TKAHUHU

Il. IIpnnaau 3arajbHOr0 NPU3HAYEHHSA

1.Ipunaau
JeMOHCTpaliini

1.1. HaGip apeomeTpiB

J1y1st BU3HAUEHHS TYCTHHU PEYOBHH.

ApeomMeTp Mae BUIIIS] CKISHOI TpyOkH. HrkHs yacTMHa 11bOrO HpHIaly NpU KaiiOpyBaHHI
3aMOBHIOETHCSA JpoOoM. ['yCTHHA piMHM BU3HAYAETHCSA 32 JOMOMOTOIO IMKaIH, SKa pPO3MilleHa Yy
BEpXHil, By3bKill 4yacTuHi apeomerpa. lllkana mporpajayiioBaHa y 3Hau€HHI T'yCTHMHU PO34YMHY abo
KOHILeHTpalil peuoBuHH. [ianmazon BumiptoBanHs ryctunu 700-1800 r/mi. [lo ckiany HabOpy BXOIHUTH
He MeHIe 19 apeomeTpiB

O3HalioMiIeHHS 3 (HI3UYHUMHU
BJIACTHBOCTSIMH PEYOBHHH.
[IpuroTyBaHHs pO3YUHY COJIi 3a1aHOT
KOHIEHTpALil

1.2. Anapat st AMCTHIISAIT BOIH

J1s oTpuMaHHS TMCTUIILOBAHOI BOJM, III0 BUKOPUCTOBYETHCS ISl TPOBEJCHHS J1aOOPaTOPHUX
JOCIJIiB, MPAKTHYHUX POOIT.

[IponykTuBHicTh anmapara He MeHIIe 4-5 n/ron. Anapar mae OyTH 3a0e3le4eHHH CHCTEMOIO
3axucty Bin neperpisy TEHiB B pasi aBapiiiHOro BiAKIIOUYEHHS BOJM, 3aTBIPHOIO apMaryporo Ta
KOMIUIEKTOM CHJIIKOHOBHX a00 T'YMOBHX IUIAHTIB JUIS i’ €THAHHS IO MEpeki BOJOIOCTaYaHHA Ta
BOJIOBIBE IEHHS

[IpuroryBaHHs po34HHIB.
BuBUeHHS eeKTPONPOBITHOCTI PO3UNHIB

1.3. Anapar g5 1o6yBanns rasis (Kinmna)
Buxonanuii 3i ckma. O6’em He meHme 250 mi. KOMITIEKTYEThCSI TYMOBUMH a00 CKISTHUMH
MIPUTEPTUMH ITPOOKAMHU, OTHOXOIOBHM KPAHOM Ta TYMOBOIO 200 CHIIIKOHOBOIO TPYOKOIO

JloGyBaHHS BOAHIO Ta BYTJIEKUCIIOTO Ta3y B
nabopatopii

1.4. BogonarpiBau
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s HarpiBaHHS BOAH B JabopaTtopHuX yMoBax. O0’eM Boau He MeHIIe 1 1

1.5. IlnuTka enekTpuYHA
Jlnist HarpiBaHHs PEYOBHH I1iJ1 Yac MPOBEIACHHS AEMOHCTPALiHHUX JOCII/IB.
Hanpyra sxuBnenns 220 B, 50 ', cmoykuBaHa noTyKHICTh He MeHIIe | kBT

1.6. HlenTpudyra
Jis po3ainieHHst HEOTHOPITHUX CyMiIIei.
HacTinpHa 3 MOXKIIMBICTIO PETYIIIOBaHHS MIBUIKOCTI, anie He MeHme Hix 2000 00/xB

JeMoHcTpamis po3aiieHHsT HEOTHOPiTHIX
cymimnreit

1.7. Ta30Buii MaJbHUK AJISA 3THHAHHS CKJIAHUX TPYOOK
JJs BUTOTOBIJICHHS 3ITHYTHUX Ta30BIIBITHUX TPYOOK.
OcHOBHa YacTHHA 3[aTHA JaBaTH BY3bKOHANPABJICHE NOJIyM 'si; 3MiHHI OaJIOHH - HE MEHIIE 2

Burorosienus ra30BIIBIIHUX

TpyOOK

3ITHYTHX

1.8. CnupriBKu

[Tpuiiax BUTOTOBIIEHO 3 MPO30POrO CKJIA 3 IUIACTMACOBOIO KPHIIKOIO JJIsl TAaCiHHS TOJIyM'sl Ta
MeTaleBUM O0py4eM 3 TphbOMa ONOpaMHM, IO 3alo0irae TNOBHOMY IEPEBEPTAHHIO NpUIAAy 1
MOXJIHBOMY BHJIMBaHHIO CIIMPTY, a00 MeTaneBa OCHOBA Kpyriiol popMu Ha HIKKaX Ta 3 KOBMAYKOM JJIs
CYXOTO CITHPTY

HarpiBaHHS pe4OBHH 3 BUKOPHUCTaHHAM
CYXOro HaJbHOTO

2-15*

1.9. Tomka cymuabHa
[TnactuHa, 010 KPIMUTHCS HA CTIHY HaJl pyKOMHHHHMKOM Ta Ma€ THpi (He MeHe 50)

CyuriHas nocyny

1.10. Expan ¢oHoBuii
Jlnist po3mizHaBaHHsI KOJILOPY PEYOBHH.
Mae 3minHU# QoH (6iuit/90pHMIT), MiICTaBKY/HIKKH

IIpoBeaeHHs XIMIYHUAX PEaKIIii

1.11. JIoTok mjiacTMacoBuii 1Jisl peaKTUBIB
Jis 3amo0iraHHs MOTPAIUISHHIO PEakTHBIB Ha poOoye Miclle YYHS Wi 9ac TPUTOTYBAHHS
PEaKTHBIB U €eKCICPUMEHTAIBHUX JOCIIIIB.
Posmipu - He mermie 300 MM x 200 MM

2-15*

1.12. Ctoauk migiiMaabHUKH
s piBHOMIpHOTO TiAHIMAHHS 007aHaHHS Ha BUCOTY 110 20 CM.
Posmip mmatpopmu He mernme 15 x 15 cm. KepyBaHHS CTONHKOM 3MiHCHIOETHCS TBUHTOBUM
MeXaHi3MOM

1.13. IITaTuBY VI NPOOipoK:
mrraTuB U po6ipok [1-1 200*2 IMM: KiIbKICTh THI3A He MeHIe 6, @ 22 MM - 1;
mrratuB Ut mpobipok [1-1 150*16 mm; matepian — nominporines - 1,
MTaTHB JIsl MPOOIPOK: KiNBbKICTh THIZA -10, O rHi3H — 18 MM - 1;
ITATHB JUIsl MPOOIPOK: KiNBKICTh THI3MA -20, O rHi3g — 18 MM - 1

ITpoBeneHHsT AEMOHCTPAIHHUX TOCIITiB.
JocmikeHHS  BIACTHBOCTEH  OCHOBHHX
KJIaciB HEOPTaHIYHMX CHOIYK Ta OPTaHigYHUX
PEUYOBHH.

Po3B’s13yBaHHS eKCIIEPIMEHTAIIFHIX 33129

1.14. lllTaTuB JaGopaTOpHUi
A) lllTaTuB 1a60paTOPHMI BeJHKHIA:
MacHBHa MeTajeBa OCHOBaA - 1;
CTPWIKEHB CTaJICBHIA, BUCOTOIO He MeHIe 50 cM -1;
My TH U151 KpiruieHHs — 4,
3aTHCKay yHiBepcalbHUH — 2;

3akpimieHHs TOCYAy Ta MPUIAJIS ITi]] 9ac
MPOBEACHHS IEMOHCTPAIITHUX Ta
nabopaTOPHUX JOCII B
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ke (O Big 4 cm o 11 cm) — 3,
Bb) lltatuB 1adopaTopHuii KoOMOiHOBaHUH MaTHIi:
miacraBka - 1;
ctprxeHs BucoToro 20-30 cm - 1;
My¢ra B 300pi — 3;
3aTHUCKaYl — 2;
Kinpue — 1

2-15*

1.15. Tpumau ans npodipok

Jlnst TpuMaHHs MPOOIpKH MiJl Yac HarpiBaHHS.

CkiiagaeTbest 3 JepeB’sTHOT, MeTaleBol ab0 IUIACTHKOBOI PYyYKH Ta JABOX IUIACTHUH 3 BUIMKOIO i
My(TOIO JUIs 3aTHCKaHHs POoOipKH, a0 MeTasieBa NPY>KUHHA KOHCTPYKIIis

2-15*%

1.16. I'pymi
rpyma i mnerox, 10 mi - 1;
rpyma Ui mneTox, 35 mi - 1;
rpyma s mnetok , 110 mo - 1;
rpyma g minetox, 210 mi - 1

Jliist ckiaganHs IpUCTPoiB (pa3oM i3
TMIETKaMH), 38 JJOTTOMOTOFO SIKFX
BHUKOHYETHCS JO3YBaHHS XiMigHIX
MpernapariB, pO3UYHHIB TOIIO

N WNDN

1.17. Ilpodxu rymosi
mpobka rymoBa @ 14,5 MM - 1;
mpoOka rymoBa @ 16 MM - 1;
mpo6ka rymosa @19 mm - 1,
npoOka rymoBa @ 24 mMm -1;
npoOka rymoBa @ 29 mm - 1
npoOka rymoBa @ 34,5 mm - 1;
mpo6ka rymosa @ 40 mm - 1

CxJaiaHHs eKCIIepUMEHTAIBHUX YCTAHOBOK
I Yac MPOBEACHHS IEMOHCTPALlIHHHX,
nabopaTOpPHUX AOCIIIB Ta IPAKTUIHUX
pobir

15
15
15
10
10

1.18. Tpyoxmu

A) TpyOxu rymosi:
TpyOKa MeanyHa 3 efHyBanbHa O 5 MM; 1 M - 1;
TpyOKa MeInyHa 3’ €IHyBalbHA @ 6 MM; S M - 1,
TpyOKa MeJnyHa 3 €THyBasbHA @ 8 MM; S M - 1;
TpyOKa MeauyHa 3 eqHyBanbHa @ 10 MM; 5 M - 1;
TpyOKa MeauyHa 3’ eHyBasibHa @ 12 Mm; 1 M - 1
TpyOKa MeanyHa 3 ennyBanbHa @ 20 Mm; 1 M - 1;

B) TpyOxu cuiikoHoBi:
TpyOKa cuiikoHoBa TexHiyHa @ 10 mm, 1 M - 1;
TpyOKa cuiikoHoBa TexHiyHa @ 20 mm, 1 M - 1;
TpyOKa cuirikoHoBa TexHiuyHa @ 3 MM, 1 M - 1;
TpyOKa CHUIIIKOHOBA TeXHiYHA O 4 MM, 5 M - 1;
TpyOKa CHIIIKOHOBa TeXHIUYHa @ 6 MM, S M - 1;
TpyOKa CHTiKOHOBa TexHiYHa @ § MM, S M - 1

3’€IHaHHS IPWIAMIB B eKCIIEPUMEHTAIbHUX
YCTaHOBKAxX

A

A
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1.19. 3aTruckaui Jlnst 3aTHCKaHHS TYMOBHX TPYOOK ITij 4ac 5
A) 3artuckay reunToBmii (Copmana) MerasieBuii: TIPOBEACHHS JTOCTI/IiB
101t TpyOOK @ He Oinblie 8 MMm; 2 -15*

b) 3aTuckay npy:xunnuii (Mopa)

1.20. HocyauHa mIacTUKOBA 3 MOJINMPONiJIECHOBUM HOCHKOM 2-15*
Jis mpoMuBaHHS XiMidHOTO TTocyny. €EMHICTh He MeHIIe 250 M

1.21. Viopxuku: MUTTS XiMi9HOTO TTOCYAY
A) Hiopkuk 1u1st koo (TuisiikoBuit 0,5); 1
b) iiopxxuk 1yt npo6ipok (Manuit) @ 10 Mm; 1
B) opoxuk i po6ipok (cepenHiit) @ 15 mm; 1
I') Hiopxxuk 1 npoOipok (Benukuit) @ 33 MM 1

1.22. linuer JleMoHCTpallis: COANOBaHHS TMPOCTUX 1 2-15*
Jlnst TpuMaHHS 3pa3KiB TBEPUX PEYOBUH. CKJIQJIHUX PEUYOBHUH
Martepian - HepkaBiroua ctaib. JloxuHa He Merme 140 mM. Mae nipsimi KiHIi

1.23. Jlo:kka sl ciajTioBaHHS CrnamoBaHHS IPOCTHUX 1 CKIATHAX PEIOBHH 2-15*
JAnst IpoBEACHHST AOCTI/IiB, TIOB’SI3aHUX 13 HArpiBaHHAM 1 CIIAJIIOBAaHHSAM PEYOBHH Y MOCYIHMHAX.

BurortoBnena 3 MeTany, 3 MOZOBXEHOI PYYKOIO Ui 3amobiraHHs omikam. ['abapuTHi po3Mipu He

Gimpare 19 x 17 x 285 mm

1.24. naTreJi: [lepeHeceHHs TBEpAUX PEUOBHH.
A) mmarenb Ne 2 moprenssHOBHH, 3araibHa TOBXUHA - 150 MM; BinOupanHs TBEpINX peIOBUH 3
B) mmatens Ne 3 mopuensHOBHA, 3arajgbHa JOBXHHA - 200 MM; 3
B) mmatens i3 HepkaBitouoi cTaii 2-15

1.25. lunui aJist TUIJIiB Po3ineHHst HEOTHOPITHOT CYMIIIIi. 2-15*
Jlnst 3aXOIUIEHHST THIJIIB Ta IHIIOrO JIabopaToOpHOro mocyay (MerayieBi HOXHLI 3 JOBruUMH | JlocmimpkeHHs Gi3MYHUX 1 XIMIYHHX SBUIL

PYYKaMH i 3irHyTUMH KiHIISIMH).
Josxuna moxe 6ytu: 160 mm, 200 MM a6o 220 MM

1.26. Oxyssipu 3axucHi [IpoBeneHHs XIMIYHHUX peakiiit 5-30*
Jnst 3axucty odved mij uyac mpoBeseHHs JaboparopHux nocmifiB (BimmosizHo mo JCTY Ta

JCaHIIiH)

1.27. PykaBH4YKH ryMOBi KHCJIOTOCTIHKI 2 napu
Jnst pobOTH 3 pO3YMHAMH KUCTIOT.
PykaBnuku mynki, cTidki 1o aii kucyior. BukopucToByroThCs 1a00paHTOM 200 BUMTENIEM

1.28. Habip eTnKkeTOK-caMOKJIEii0K MapkyBaHHS IOCYly 3 peaKTHBAMHU 1
Jnst MapKyBaHHsI IOCYY, B SIKOMY 30€piraroThCsi pEaKTHUBH.
HaGip y Burmsani smcriB nanepy A4 Ha caMOKJIEIOYid OCHOBI 3 HaJpYKOBaHUMH YMOBHHMH

MIO3HAYEHHSMH OCHOBHMX XIMIYHMX DPEYOBHMH Ta CIIOJYK, II0 BHKOPHUCTOBYIOTHhCS B KaOiHeTi XiMil.

Kinbkicth eTnketok Ha JiucTi Big 24 mo 40. B Habopi 15 nmctiB

2. Mocyn 2.1. Ipobipku ximiuHi [IpoBeneHHS XIMIYHUX peaKIii.
3araJibHoOTo A) I11-14%120; JlociKeHHS BTaCTUBOCTEH CHONYK. 500
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Npu3HAYeHHS b) IT1-16x150; Po3B’s13yBaHHS €KCIIEPIMEHTAIFHUX 32034 500
B) I11-21x200 100
2.2. ITanu4ka CKJIsIHA 10 - 50*
Jnis po3MinTyBaHHS PigUHM TiJ 9ac IpUTOTYBaHHS po3uuHiB. JosxuHa 140-150 Mmm
2.3. Ha6ip ckasiHux Tpydok JloObyBaHHS aMoOHiaky B J1abopaTOpHHX 2
Jis BigBeeHHA Ta3y MiJ 9ac ASSKAX XIMIYHUX peakIliil. yMOBaXx Ta pO3YMHEHHA HOro y BOMII.
Mictute TpyOKH mpsMi Ta 3irHyTi mig kytoM 90° @ 6 i 10 mm. [JoxkuHa TpyOOoK He MeHmIe | BusBneHHs kapOoHy, TiIporeHy, XJIOpy B
50 MM, KiTBKICTh TPYOOK B HAOOPi - HE MeHIIe 15 OpraHIYHUX PCUOBHHAX
2.4. IIpeaMeTHi ckeabUs 100
Jlis TpoBeACHHS KpamedbHHX pEakilild, BUMAPIOBAHHS JCKUIBKOX KpalUIMH pedoBUHM. | JlocmimkeHHs (QI3MIHUX i XIMIYHHX SBHIIL
[TpsimokyTHOI popmu po3Mipom He MeHIIe 24 X 74 x 1 MM
2..5. Minerka nosinponijieHoBa 100
Jnst BinOuMpaHHS HEBENMKHX 00’€MIB PIJKUX PEYOBHMH MiJn 4Yac JlabopaTopHHMX HOCHiAiB Ta | Po3mineHHs HEOIHOPIAHOI CyMmimii.
MPaKTHYHHUX POOIT. JocnimkenHst Gi3U4HUX 1 XIMIYHAX SBHI
Jlo3zaTop nabopaTtopHHii MeXaHIYHIH 3 HAOOPOM HAKOHEYHHUKIB 10
2.6. EMHIiCTD 1JI9 AMCTUJIHOBAHOI BOAU 1
st 30epiraHHs TUCTHIHOBAHOI BOIU B TAOOPATOPHOMY IPUMIIIICHHI.
ByTens i3 kpaHOM y HIDKHIM yacTHHI 00’€MoM — He MeHte 10 i
2.7. ByTtenab 1Jisl pO34NHIB peaKTUBIB
Jdnst 30epiraHHs pO3YMHIB PpEAaKTUBIB, BUKOPHUCTAHHA TIiJ Yac MPaKTHUYHUX poOiT Ta | 30epiraHHsS pPEakTWBIB JUIS IIPOBEICHHS 20 - 50*
mabopaTOPHUX JOCITI B! MPaKTHIHUX POOIT, JEeMOHCTpamiiHUX Ta
OyTeInb i3 TeMHOTO CKia 006’eMoM 125 M 3 By3bKHM TOpJIOM Ta MPUTEPTHM CKIISTHAM KOPKOM; 71a00paTOPHUX OCITIIIB
OyTeJb 31 CBITIIOro ckia 00’eMOM 125 M1 3 By3bKHM TOPJIOM Ta MPUTEPTHM CKIISTHUM KOPKOM;
OyTenb i3 TeMHOTO cKa 00’ eMoM 250 MJI 3 By3bKUM TOPJIOM Ta MIPUTEPTUM CKISIHUM KOPKOM;
OyTeub 31 cBITIIOro ckiia 00’eMoM 250 MJI 3 By3bKHUM TOPJIOM Ta MPUTEPTHM CKIISTHUM KOPKOM;
OyTeub i3 TeMHOTO cKJia 00’ eMoM 250 MJI 3 HIMPOKKM TOPJIOM Ta MPUTEPTUM CKIISIHUM KOPKOM;
OyTeb 3i cBITIIOro ckiia 00’eMoM 250 MJI 3 HIMPOKMM TOPJIOM Ta IPUTEPTHM CKIISTHUM KOPKOM;
Oyteb 3i cBiTIOro ckia 06’eMoM 500 MJI 3 HIMPOKUM TOPJIOM Ta IIPUTEPTHM CKIISTHUM KOPKOM
2.8. CkiasitHKH 30epiraHHsT peaKkTUBIB A HPOBEACHHS
Jast 30epiraHHs 3anacy TOTOBUX PO3YHMHIB PEAKTUBIB Ta IIBU/KOTO 1X JI03yBaHHS: MPaKTHYHUX poOOIT, JEMOHCTpaliifHUX Ta
A) ckisiHKa 3 J103aTOpoM il 30epiraHHs pO3YMHIB 3 TYMOBHUM KOPKOM, JBOMa CKJISTHUMH | JJaOOpaTOPHHX JOCIIIiB 10
TpyOKamH, o/lHa 3 SKHMX Ma€ JicTaBaTH J0 JHA CKJISIHKH, Ta KHUCIOTOCTIHKMMM THYYKHMH TpyOKaMu
(uutanru 30 - 50 cm), 3aTHckadeM, rpymeto, 00’em — 1 1
B) ckisiHKa MartepianbHa 3 HArBUHYYBAHUM TOPJIOM i IIJIACTMACOBOO KPHIIKOI0, 20 MIT; 100
B) ckisiHKa MarepialibHa 3 HArBUHYYBAHUM T'OPJIOM 1 TJIACTMACOBOIO KPHIIKOK0, 50 M 100
2.9. Kpaneasnuus Hlycrepa Jis BOOHMX PO3YMHIB NyTiB Ta KHCJIOT Ha 50
JI71st 0THOPA30BOTO JO3YBAaHHS iHIUKATOPIB Ta 1HIINUX PO3YHHIB, 3 HOCHKOM IHIUKATOPH.
B3aemonis IyTiB 3 KHCIIOTAMHU B PO3YHHI
2.10. Excuxartop 6e3 kpaHa 1
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Jis BUCYIIIYBaHHS PEYOBHH ITiJT BAKYYMOM IIPH KIMHATHIi# TeMIeparypi.
3oBHIMHIN AiameTp KpumkH - 150 mm
2.11. Koabou [IpaBuna Oesmekn mig dYac poOOTH B
Juns GinbTpyBaHHS, IPUTOTYBAHHS PO3YHMHIB, BUIIAPIOBAHHS, IEPETOHKH, TUCTHIIALI] Ta CHHTE3y | XiMidHOMY KaOiHeti. [IpuifoMu mMOBOIKEHHS
B JTa0OPAaTOPHUX YMOBAX SIK TOTIOMDKHUH ITOCY NpH HarpiBaHHi. BurorosneHi 3i ckia rpymu TXC: 3 J1a0OpaTOpHHUM TMOCYIOM, INTATHBOM 1
konba koHiuHa Eprenmeiiepa 3 mmpoxum ropiaom KH-2-200-50; HarpiBHUMH IPHJIaIaMH. 2-20*
KoJ10a KoHi4Ha TUITy KH 3 I HAPUYHOIO FOPIOBUHOIO, 00°eM - 50 mut; Bynosa nonym’s. 2 - 20*
KoJ10a KoHI4Ha TUITy KH 3 I HAPUYHOIO TOPIOBHHOI0, 00’ €M - 100 Mut; JocnijpkeHHsT  BJIAaCTUBOCTEH  OCHOBHHX 2-20*
KoJ10a KoHi4Ha TUIy KH 3 IMITIHAPUYHOIO FOPJIOBUHO0, 00’ €M - 250 Mur; KJIaCiB HEOPTraHIYHUX CIIOJIYK. 5
KoJI0a KpyrinonoHHa THITy KH 3 HHITIHIPUYHOIO TOPIIOBHHOIO, 00°eM - SOMIT; Po3B’s13yBaHHS eKCIIEPUMEHTAIBHUX 32434 2 -15*
KoJI0a KpyrionoHHa TuIty KH 3 HHIIIHIPUYHOIO TOPIIOBHHOI0, 00°eM - 250Mut; 2
Koiba MipHa JUIS BHTOTOBJICHHS pO3YMHIB TOYHO 33/aHOl KOHIEHTpamii i3 QikcaHamiB 5
(cranmapT-THTpPiB) 200 HaBaXKOK, 00°eM — 100 Mi1, KITac — 2, Ma€ MIPUTEPTHH CKISTHUN KOPOK;
Komba MipHa JUIs BHUTOTOBJICHHS pO3YMHIB TOYHO 3aJaHOl KOHIEHTpamii i3 QikcaHamiB 2
(crapmapT-THTpPiB) 00 HaBaXKOK, 00°eM — 1000 M1, KIIac — 2, Ma€e IPUTEPTUI CKITHIHA KOPOK;
KoJI0a IUIOCKOMOHHA THITY 1 3 IMITIHAPHYHOIO TOPJIOBHHOIO Ul 30MpaHHS Ta3y, CHaJIOBaHHSI 2 - 20*
PEYOBHH, IPOBEICHHS IHIIAX XIMIYHUX peakiiit, 00’eM - 250 mur;
KoJ10a II0CKoIoHHA TUMy [1 3 IUIIHIPUYHOIO TOPIOBUHOI0, 00°eM - 500 M 5
2.12. Kpaunu JoOyBaHHsT aMoOHiaKy B JIaDOpaTOpHHUX
Jnst ckinajaHHs Pi3HMX TMPHIIAJIB, anapariB, eKCIEPUMEHTAJIbHHUX YCTAHOBOK, SK CKJaJOBa | yMOBaX Ta pO3YMHEHHs HOro Yy BOJi
YJacTHHA ra3oMeTpa (“dbonTan”)
A) kpan tuny K1X-1 cnyckHuii o1HOX010BHH, HOMiHAIBHUN O — 1,6 MM; 2
B) xpan Tairy K3X—1 3’ennyBanbHull TpUX0oA0BHHA, @ — 2,5 MM 1
2.13. BopoHkn Po3aiseHHst HEOAHOPIHOT CyMiITi.
Jnst nepenuBaHHs pinuH 1 GiIbTpyBaHHs (32 JOIIOMOTO0 HarepoBoro GineTpa): [epenuBaHHs PO3YHMHIB pEUOBUH
A) Boponka naboparopna B - 36x50, @ 36 mm, Bucota 50 mMm; 2 -20*
b) Boponka naboparopra B - 56x80, @ 56 mm, Bucota 80 MM; 2-20*
B) Boponka maboparopHa B - 75x110, @ 75 mm, Bucota 110 mm; 5
I') Boponka naboparopna B - 100x150, @ 100 mm, Bucora 150 Mm 2
2.14. Jloxka nopuessinoBa Ne 1 a60 j10:KKka-mnartenb PospineHHst HEOTHOPITHOT CyMiTITi 2 - 20*
J1nst nepeHeceH s HeBENMKKX KUTbKOCTEH TBEPAUX a0 PiAIKUX PEUOBHH.
Howxuna — 120 mm. Marepian — nopuensiHa. s mepeHeceHHsT HEBEIMKNX KIJIBKOCTEH TBEPIUX
abo pigkux peuoBuH. KoMOiHOBaHMI TOPLENSTHOBHH BHPiO
2.15. Men3ypku BuroroiieHHsI BOAHUX PO3UYMHIB i3
s BUMiproBaHHS 00’ €My PiIMHM, IO HAJTUBAETHCS a00 BIUIMBAECTHCS Y MEXKaX MOBHOI EMKOCTI | 3aJJaHMMH MaCOBUMH YaCTKaMU PO3UNHEHUX
a00 YaCTUHU EMKOCTI, Ta BiJICTOIOBaHHS PiMHU: pEYOBUH
A) MeH3ypKa ckiisiHa 0e3 HixKKH, 00’ eM — 50 M, 2 - 20*
B) mensypka cxistHa 6e3 HixkKH, 00°eM — 100 M, 2
B) mensypka ckistHa 6€3 HiXKH, 00°eM — 500 M 1
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2.16. IlineTku BurorosneHHs po3unHIB
Juns BimMmiproBaHHS TOYHOTO 00'eMy pinmumHH Bix Oynb-sSKOI NMO3HAYKH JO 3JIMBHOTO KiHYHKA,
BEpXHS BiIMiTKa BiAMOBiIa€ HOMiHATBHIA MICTKOCTI:
A) mineTka BUMiprOBaJIbHA 3 MOIUIKAMH, 00’ €M - 5 MIT; 3
Bb) mimerka Mopa, 06’em — 10 mur; 2
B) nozatop naboparopHuii MexaHIYHMH 3 HAOOPOM HAKOHEYHHUKIB 1
2.17. Crakanu IIpakTuuna poborta: Po3ainenns
Jdnst QineTpyBaHHS, BUIAPIOBaHHS Ta NPUTOTYBaHHS PO3YHMHIB y JIaOOpaTOpHHX YMOBaX. | HEOJXHOPIAHOL cymimi
Burorosneni 3i ckia rpynu TC: 2 - 20*
A) cTakaH BUCOKHIA 3 HOCUKOM, 00’ eM —100 mu; 1
B) crakaH BUCOKHH 13 3TMBHUM HOCHKOM, 00’ €M —1000 mu; 5 - 30*
B) crakaH BUCOKHiT 3 HOCUKOM, 00’ eM — 150 M, 5
I') ctakan BUCOKUiT 3 HOCHKOM, 00°eM — 400 M, 10 - 50*
I') cTakaH BUCOKHIA 3 HOCHKOM, 00°eM — 50 MuT; 2
J1) crakaH BUCOKUH 3 HOCHKOM, 00’eM — 600 mit; 5
E) crakaH HU3BKUH i3 3TUBHUM HOCHKOM, 00°eM — 250 MM
2.18. CTynka nopuejsiHoBa 3 TOBKAYHKOM [onpiOHeHHsT peuoBHH 2 -15*
i MexaHI9HOTO TOAPiOHEeHHS pEYOBHUH.
Martepian - nopuesisiHa
2.19. Huainapu BuroroBiieHHsI BOAHUX PO3UHUHIB i3
Jlyis BUMIprOBaHHS 00’ €My PiZMHU, 1[0 HAJTHBAETHCS a00 BiIJIMBAETHCS Y MEKaX MOBHOI EMKOCTI | 3aJJaHUMH MaCOBHMH YaCTKaMH PO3UYUHEHUX
a00 4acTMHH €MKOCTI IMJIIHpa: peuoBuH. Po30aBiieHHs! pO3UYHHIB.
A) nutiHap MipHUH 3 HOCUKOM, 00°eM 100 mu; BumiproBanus T'YCTHH PEUOBHH 2-15*
B) umningp mipHuii 3 Hocukom, 06’eM 250 mi; apeoMeTpaMHu. 2 -15*
B) munisap mipauii 3 Hocukom, 06’em 500 mut JloOyBaHHsI KHUCHIO 3 TiIPOTeH MEPOKCHIY, 2
30MpaHHs, JOBEICHHS HOT0 HasIBHOCTI.
BuroroBneHHS BOIHUX PO3YHHIB i3
3aJJaHUMH MAaCOBUMHM YaCTKaMH PO3YMHEHUX
peUOBHH
2.20. Yami JlemMoHcTpanis 30upaHHs KHCHIO
Jlnst BUnaproBaHHS 4acTKOBOTO a00 710 CyXOro 3allMIIKy, KpUCTalli3alii: BUTICHEHHSIM TOBITPS Ta BUTICHEHHSM BOAH.
A) gama kpucramizaniitHa tuny 174/2000. Mo)ke BUKOPHCTOBYBATHUCH ITiJ] 4yac 30MpaHHA Ta3iB | JleMOHcTpalis TeIuioBHX  e(eKTiB  mpu 1
METOJIOM BHUTICHEHHS BOJH, 00’eM - 2000 m; PO3YMHEHHI IEIKUX PEUOBHH.
B) gama xpucramnizamiitaa tamy 174/3500. Moxe BUKOPHCTOBYBATHCH TSI OXOJIOKEHHS BOoI0 | JloOyBaHHA KHCHIO 3 TiPOTEH NEPOKCHAY, 1
a00 n1poaoM, 00°eM - 3500 mu; 30upaHHsl, JOBEIEHHS HOTO HASIBHOCTI
B) wamra kpucramizanifina tamy 174/900, 06’em - 900 ma 2 - 15*

2.21. Yamku
Jly1s BUIapioBaHHSI YaCTKOBOTO 200 JI0 CYXOT0 3JIUIIIKY.
Martepian — nopuessisa:

PoznineHHst HEOAHOPIAHOT CyMiIIi.
JocnimkenHs Gi3MIHUX 1 XIMIYHAX SBUIIL.
JleMoHcTpalisi ropiHHs OCH3eHY.
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A) dYamka BHITapOBajbHA KPYTIOAOHHA 3 HOCHKOM Ne 2, 06°eM - 50 mur; Po3nineHHs HEOHOPIAHOT CyMiri 2-15*
b) wamka BumaproBanbHa KPYTIIOZoHHA 3 HOCHKOM Ne 3, 00’em - 100 M 2
3. O0sagHaHHA T 3.1. AnoHx Kommmekrytowi 10 ~ YCTaHOBOK st 2
NnocyA cneniaabHOro purepri mnidu 14,5 TeperoHKN
TPU3HAYEHHS
3.2. JdinuabHa Jilika Tumy B/I JleMoOHCTpanisi  pO3ZIUICHHS HEOIHOPiTHOI 3
Jis BiZOKpeMIICHHS JBOX PiIHH, IO HE 3MIMIYIOTHCS (3 K0mOoto Bropa mms moOyBaHHS AIKAX | CyMilmi
rasis (xJ0py, cipkoBoHi0)). Konyc 29/32 TOCT 8682-93. O6’em — 100 mn
3.3. KoJ0a neperinna 3 HUKHbOIO BiIBiIHOI0 TPYOKO10, 06’ €M 250 mut JloOyBaHHSI KHCHIO 3 T1IPOT€H IEPOKCHIY. 2
Konba neperiHHa 3 HIKHBOIO BiBIZHOIO TpyOKor (konda Bropua). [nst pextudikanii pizHux | 30MpaHHS KHUCHIO BUTICHEHHSIM IOBITpS Ta
pinuH npu atMocdepHOMY THUCKY i y BakyyMi. 00 em 250 M BUTICHEHHSIM BOJIH.
JloOyBaHHs ecTepy
3.4. Migna cripaib Busenenns KapOony, ['imporeny, Xmopy B
Minauii apit ToBIMHOM 1,5 MM Ta noBxkuHOI0 20 - 30 cM, CKpy4eHHH Yy cripaib Ha KiHII OpTaHiYHHUX PEYOBHHAX. 2 -15*
OKHCHEHHS CITUPTY JI0 AJIBACTIY
3.5. lanpHUK yHiBepcaabHUI JleMOHCTpamisi  CIaMOBaHHSA — NPOCTUX 1 1
JAnst IeMOHCTPYBaHHS TOPIHHS OZHOTO Ta3y B aTMocdepi iHIIOoro. CKJIQJIHUX PEUYOBHH
CkusHHHA KOpITyc 3 O1YHUM BiJIBOJIOM i BHYTPIIITHBOIO Ta30BiABIIHOIO TpyOKOt0. BepxHsa yactuHa
BHYTPIIIHBOI TPYOKH BUKOHAHA i3 TEPMOCTIHKOTO CKJIa
3.6. llpuaaam nJis1 AeMOHCTpPaNiii Ta 10CTiAiB: JeMoHCTpais eKCIepUMEHTATBHOTO
A) mpwitaj 1i1st BU3HaYCHHS CKIIAJy TOBITPSL. BCTaHOBJICHHSI ITPUOJIM3HOTO 00’ €MY KHCHIO
CkiagaeTbest 31 CKIISTHOTO IMIIiHApa abo OyTis 0e3 JHa 3 KOPKOM 3BEpXY, y SIKUH BCTaBISETHCS | B MOBITPI 1
JIO)KEYKa JIs CIIaIOBaHHsI PEYOBMHHU. Bytenb mae moxinku (3a 00’€éMOM, HE MeHIIE 5) Ta MOXke
OITyCKaTHCh Y KpUCTaNi3alliifHy Yarry OibIoro giamerpa, 06’eMoM He MeHmie 250 mi;
b) npunan nuist noOyBaHHs rasis. JloOyBaHHsI KHCHIO 3 TiJJPOT'€H IIEPOKCHIY,
CkiazaeTbess 3 mpoOipku 3 OIYHUM BIJIBOIOM JJisi Ta3iB, BOPOHKH 3 JIOBTUM BIJPOCTKOM, | 30MpaHHS, IOBEJCHHs HOro HasBHOCTI. 2 -15*
BCTaBJICHUM y TYMOBY IpPOOKY, YalllOK-HAacaI0K 3 OOpTHKaMH i OTBOpaMH B JHI YalloOK, ra3oBiiBigHoi | JlemoHcTpais TOpiHHSA napadiny,
I'yMOBOi TpyOKH, HAKOHEYHHKA, PYKMHHOTO 3aTHCKayda. [Ipu npoBeAeHH] AOCiIiB B YalIKM-HACA/IKMA | BU3HAUEHHS HOro SIKICHOrO CKiagy 3a
MIOMIIAETHCSI TBEP/Ia PEUOBHHA; MIPOyKTaMH 3TOPSHHS
B) npunag muts inrocTparii 3aeKHOCTI MIBUIKOCTI XIMIYHUX peakIliii Bil yMOB.
CkiamaeTbess 3 IBOX MNOCyAuH JlaHIONbTa, JBOX CHIIIIKOHOBHX TPYOOK 3 ABOMa CKISSHUMHM | JIeMOHCTpamist — 3ajJeXHOCTI  IIBHJKOCTI 1
BOpPOHKaMH Bropi i IBoMa BHU3Y. BepXHi BOPOHKH 3aro0iraloTb BUKHIY PiHHU 3 TPYOOK y pasi Iyxke | peakuiii meraniB (UMHK, Marsiid, 3aji3o) 3
LIBUAKOTO 11 MiAHOMY; HWKHI CIYT'YIOTH pe3epByapoM Ul 3a0apBiIeHOI DIIMHU TNpH 3alOBHEHHI | XJIOPHIHOK  KHCJIOTOIO Bi aKTUBHOCTI
TpyOOK MO ycii moBkMHI ImKamu. MaHomeTpuuyHi TpyOKu 1 mocyamuu JlaHmonmpTa 3'€QHYIOTBCS | METay Ta KOHIEHTpAIii KHCIOTH
CHJIIKOHOBUMHM TPYOKaMM 3 I'yMOBMMHM IpoOKkamu Ha KiHusX. Ilpunan smoHToBaHuii Ha niatdopmi 3 | JlaGopaTopui mocimm:
OI(POBAHOIO IIKAIIOIO; OKHCHEHHS CITUPTY JI0 adbAETiy.
I') mpunaz y1st OKMCHEHHS CIUPTY HAJ MiJHUM KaTalli3aTopoM. JleMoHCTpariitHmiA JTOCITiT OKHUCHEHHS
CkiagaeTbesi 3 TOCYAMHHU-PEaKTOpa 3 TyOyCcOM i1 BIasSHOIO B MIOCYUHY I'a30BiABIJHOIO TPYOKOO. | €TaHOIy.
VY ropinoBuHY OCYJHHU-PEAKTOpA BCTABIEHA I'yMOBa NMpoOKa 3 MigHOIO cripayumo. Jlo cxiany npunany | JleMoHCTpamidHuil [oCiig « AJIKOTECTEP 1-2*
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BXOJHTBH TYMOBA TPYIIa JJIsl HATHITAHHS MOBITPS Ta KOMIUIEKT TYMOBUX TPYOOK; JemoHcTpamnis 1oOyBaHHS ecTepy
I') mpunan a1 imocTpanii 3aK0Hy 30epeKeHHs MacH pe4OBHHHU.
CkiagaeTbest 3 ABOX MocyAuH JIaHIOIbTa 3 METAJIEBUMH JYKKaMH 1 BCTABICHUX B TOPJIOBUHY NOCYIUH
rymoBux mpoOok. Ilim wac poboTu 3 TWpHIAZOM BHUKOPHUCTOBYIOTH Bard. s imrocTpariii 3akoHY 1
30€peKCHHST MacH PEUOBHH JOIIIBHO BUKOPHCTOBYBATH ABI MocyanHH JlaHnonbTa. Y HUX MPOBOASTH
XiMi4HI peakii 3 ICKkpaBO BUPaKEHUMH O3HAKaMHM: 3MIHOIO KOJIbOPY, BUIAJAHHIM 0Caly
3.7. IIpobipku st AeMOHCTpaNiii Ta Kocainis JleMoHCTpais 1ociiLy, IO LIIOCTPYE 3aKOH
A) mnpoOipka koHiuHa neHTpudyKkHa 0e3 mNoAiIoK abo 3 HUMM sl 3aCTOCYBaHHS Y | 30€peXeHHs Macu peuOBHH 15
HeHTpudy3i, Ma€ BiIIOBIIaTH THITY IEHTPUPYTH
3.8. Cxuasinka [Ipekcens (mpoMUBHA) JlemoHCTpalliss B3a€MOJi KaJbIliii OKCUAY 3 2
Jlnst mporyckaHHs ra3y 4epes piiuHy, OCyLIyBaHHS rasis. BOJIOIO, JIOCII/DKEHHS JOOYTOrO pO3YUHY
006’em 250 M1 — 1. IHIUKATOPOM, TIPOMYCKAHHS BYTJIEKHCIOTO
06’em 500 M — 1 ra3y Kpi3b po3unuH
3.9. Tepe3u TexHoXxiMiuHi Hocnix, mo umocTpye 3aKoH 30epesKeHHS 1
Jnst neMOHCTpYBaHHS OyIOBH TEpE3iB Ta AJIsI 3BaXKyBaHHS PEUOBHH. MacH pe4OBHH
Crilfika Ha MiACTaBII 3 YCTAHOBICHHNM Ha Hill (HA CTaJeBUX NpU3Max) pPIBHOIUICIOBUM
KOPOMHCIIOM 3 iHINKATOPHOIO CTPLIKOIO 1 3HIMHAMHY IIATbKaMH.
Miana3zon BumiproBans 0,05...500 r (abo 1000 r).
UyTImBICTh HEHaBaHTA)XEHUX TepesiB 20 MT.
I"abaputhi po3mipu He mentre 400 x 400 x 150 mm
3.10. XoaoaunbHuku Ty XIIT JemoncTpartis noOyBaHHS ecTepy, 2
Jlnst oOMiHY Teria BOX MOTOKIB, OXOJIOJKESHHS Ta KOHJICH ALl apy piJH: NPUHLUITY POOOTH XOJOAUIBHUKA
A) 3aranpHa oBxuHa — 300 MM, BUKOHAHHS 3 KYJIbKOBOIO TPYOKOI0, 6 KYJbOK;
B) 3aranpHa goBxuHa — 400 MM, BUKOHAHHS 3 KYJIBKOBOIO TPYOKOI0, 8 KYJIbOK
3.11. IlTaTuB 1Js ninerok i 0roperox 1
Jlnst ycTaHOBKH, 30€piraHHs Ta CyLIIHHS MIMEeTOK i OI0PETOK.
Marepian: mosieTnneH abo mnoiinpomniiieH. Moxke Marh MeTalneBy OCHOBY. KoHCTpykiis
nependavdae MOMIIMBICTH 3MIHHM BHCOTH pO3TAaIlyBaHHS BepXHIX IUCKiB. OpieHTOBHI TabapuTHI
po3mipu 220 x 220 x 425 MM
4. Kogekmii 4.1. Koaekuia «BojioxHa» JemoHcTparii 3pa3kiB miacTMac, 1
Cxuan: CHHTETUYHUX BOJIOKOH, Kay4dyKiB
3pa3Ky HaTypaJbHUX BOJIOKOH: JIbOH, 0aBOBHA, BOBHA, ILIOBK;
3pa3K MiHepaJIbHUX BOJIOKOH: a30ecT, CKIIOBOJIOKHO;
3pa3Ku XiMIYHUX BOJIOKOH: KaIlpoH, JIaBCaH, HITPOH, BiCK03a;
3pa3KH TKAaHWH, BATOTOBIICHHUX 13 IAHUX BOJIOKOH;
JaMiHOBaHa BKJIA/IKa, 10 MICTUTB iH(OPMAIIil0 PO BIACTHBOCTI BOJIOKOH.
Mo>kIuBHH 1HIIWIH CKITa KOJEKIT
4.2. Koaeknis «MinepaabHi 100puBa» O3HalioOMJICHHS 31  3pa3kamMu  a30THHUX 2-15*

HasiBHICTD JTaMiHOBaHOI BKJIQJIKH, 11O MICTUTH iH(GOPMAIIiI0O PO BIACTHBOCTI, BUPOOHUIITBO i

TIOOpUB.
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BHKOPHCTAHHS MiHEPATBbHUX TOOPHB.
Cxnan:
A) a30THI [0OpwMBa:
kap6amin (cewosuna) [ CO(NH)), ];
amoniauna cemitpa [ NH4NO; |;
HatpieBa (Ymiiiceka) cemitpa [ NaNOs |;
cemitpa kanbiiesa [ Ca(NO3); ];
amoHiit cymedar [ (NH,),SO, 1;
B) pocdarni nodpusa:
cynepdocdar nmoasiiauii [ Ca(H,PO,), - 2H,0 ;
amodoc [ NH4(H,POy,) ];
B) xamiitai mo6puBa:
kaxiit xmopucruii [ KCI J;
kaxiit HiTpaT [ KNOj3 | (Takok MOKHa 3apaxyBaTH i O a30THUX JOOPHB);
I') BamHsAKOBI HOOpHBa:
nonomitose boporiHo [ CaCO3 + MgCO;s ];
I) mikpomoGpusa:
3amizauii kynopoc [ FeSOy ];
MmarHiii cynsgar [ MgSO4 |;
) KoMIuleKCcHi 100puBa:
niamoocka;
HiTpooCcKa;
HiTpoaModocka.
MokuBUH 1HIIWI CKITa]] KOJEKIIT

OzHaifommeHHs 31 3paskamMu  QochopHHUX
IoOpuUB.
OszHaifomyileHHS 31 3pa3kaMu  KalliiHHX
I00puB

4.3. KoJexkuist «3pa3Kku NpocTUX pe4OBHH»

Cknan;

Marii;

LINHK;

3aJ1i30;

Mifb;

rpadir;

cipka;

6pom (imiTartis)

Os3HalioMIIeHHS 31 3pa3KaMH IPOCTHX
peUOBHH

2-15*

4.4. Kouexuia «Kam’siHe Byrijiis i npoaykTu iioro nepepooxm»
HasBHicTh TaMiHOBaHOT BKJIAJKH, Ha SIKiil 300pakeHO CXeMy KOKCYBaHHS KaM STHOTO BYT1JLISA.
Ckian:
A) Byriuis i mpogyKTu HOro nepepoOKH: BYTiJLIsl, KOKC, KOKCOBHI Ta3, aMOHIauHa BOJIa;
b) minepanbHi 100puBa;
B) npoayktu mnepepoOKH Kam SHOBYTUIbHOI CMOJM: TeK, OeH3eH, Ha(TaliH, (eHaueTu,

OsHaifomiieHHS 31 3pa3kaMy HAQTOMPOTYKTiB
1 IPOTYKTiB KOKCYBaHHS KaM’ STHOTO BYT1JIIS

2-15*%
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OapBHUKH, aHIJIH, caXapwH, (EHOJI, IJIaCTMAca;
I') roproui, BHOYXOBi Ta OTpYIHI pEYOBHHH - IMiTOBaHI.
MokIuBHH 1HIINIH CKITa KOJEKIIT

4.5. Kouexkuisa «Kaydyk Ta NpoAyKTH i0oro nepepooxm» 2-15*

Cxnan:
OyTHIIKay4yK;
KpEeMHiif-opraniyHuii 200 CUITIKOHOBHH KaydyK;
CUHTETUYHUH Ta HATypallbHUH JIaTEKC;
HaTypaJbHUU KaydyK;
ryma.

Mo>KIUBUH 1HIIWHA CKIIaL KOMEKLT

JlaGopaTtopHi xocaigm:

[TopiBHSHHS BIACTUBOCTEH KayIyKy i TYMH.
JemoHcTpamnii: 3pa3ku miacTMac,
CHHTETUYHUX BOJIOKOH, Kay4yKiB

O3HalioMIIeHHS 31 3pa3KaM¥ METaliB i 1

4.6. Kogeknisg «MeTauu i cruiaBm»
CILIABIB

Cknan;
YaBYH;
CTallb;
LIMHK;
Mip;
aJTIOMIHIN;
CBUHEID;
0JI0BO;
THTaH.
Mo>KIUBUH 1HIIWH CKIIa] KOMEKIiT
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4.7. Kouexuisa «Hadra i npoaykru ii nepepodxu»

Cxnan:

cupa Hara,

OeH3MH,;

TOJTyeH;

030KEpUT;

HadTOBHH ras;

neTponeitauii edip;

OcH3MH;

JIrpoTH;

rac;

Ta30MIIb 1 Cosp;

BaseNiH i mapadis;

Kay4yK;

IIacTMAaca;

MasyT;

COJIIPOBE MacJIo;

BEPETEHHE MAaCIIO;

MalIlHHE MacJIo;

UWJTIHAPOBE Maca,

TyJpOH;

KPEKIHI-Tac 1 KPeKiHr-0eH31H;

BKIIaJIKa 31 CXEMOIO IepPEeTOHKH Ha(TH 1 mepepoOKu MasyTy.
['oproudi, BUOYXOBI Ta OTPYHHI pEYOBHHH - iMiTOBaHI. MOXITUBUH IHIIHH CKJIA] KOJEKIii

OzHaiiomireHHS 31 3pa3kaMu HaQTOPOTYKTiB
1 IPOITYKTiB KOKCYBAaHHS KaM’ STHOTO BYT1JIIS

2-15*

4.8. Koaekuis «ITaauBo»
HasBHicTh JlaMiHOBaHOi BKJIAJIKH, MIO MICTHTH iH(QOPMAIIIO MPO BIACTHBOCTI Pi3HHUX THIIIB
MAJINBA, TaITy31 IX BUKOPUCTAHHS i BEJIMKI POJOBHUIIIA.
Cknan;
JIepeBHHa;
coJoma;
T0pO;
Oype ByTims;
KaM’sTHE BYT1JUIS;
AHTPALINT;
TOPIOYM ClIaHellb;
IITYYHI BUIHU NTJIMBA (KOKC).
Mo>KJIMBUH 1HIIMH CKIIa] KOJEKIT

O3HailoMIICHHS 3 piSHI/IMI/I BHUAaMU ITaJIiBa

2-15*
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4.9. Koaekuis «IlnactMacu»
HasBHicTh mamMiHOBaHOI BKJIAJKH, IO MICTHTH iH(OPMAIIO PO BIACTHBOCTi, BUPOOHUIITBO i
BUKOPHUCTAaHHS IJIACTMAC.
Cxnan:
moJTieTuiIeH (TpaHyIn);
MOJIBIHUTXJIOPUT;
TIOJINPOTIIJICH (TpaHyJIn);
BUPIO i3 MONiETHIICHY;
MOJICTUPEH YAAapOCTiHKuii (rpaHyin);
BHPiO i3 MOJIMPOMIICHY;
BHPiO i3 MONICTHPEHY yIAPOCTIHKOTO;
MIOJIICTHPEH OJIOYHMIA (TPaHyIIn);
BHpiO i3 mOMiCTHPEHY OJIOYHOTO;
BHPOOH i3 MHOIIOICTHPEHY;
TIOJIBIHUTXIIOPHUT;
BIHITUTACT KaJlaHIPOBAHMUIA;
MOJIMETHIMETaKpHUIIaT;
MHOTIONIypeTaH;
IJTiBKA IOJIIETHIIEHOBA;
IUTiBKA MOJIICTHJICHOBA apMOBaHa,
IUTiBKA MOJIIBIHIIXJIOPUIHA;
TEKCTOJIT 1 CKIIOTEKCTOJIIT.
MoxuBUH 1HIIWI CKJTa]] KOJEKIIT

[opiBHSHHS BIacTUBOCTEH
TEPMOIUIACTUYHHX 1 TEPMOPEAKTHBHHX
oJIiMepiB.

JemoncTpamii 3pa3kiB macTMac,
CHHTETUYHUX BOJIOKOH, Kay4yKiB

2-15*

4.10. Konekuis «Pyau meranip» ado «MiHepajam»
Cknan;
OOKCHT;
TeMaTHT;
JINMOHIT;
MiPHT;
XaJbKOIIPHT.
MookIUBHH 1HIIWIH CKITa KOJEKIT

O3HalioMIIeHHS 31 3pa3KaM¥ METANIYHUX Pyl

2-15*%
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4.11. Kojekuist «Ck.10 i BUpoou 3i ckia»
HasBHicTh MamMiHOBaHOI BKITaIKH, Ha SKiff 300pakeHO XiMiduHI GOpPMYIH 3pa3KiB, CTaMIil IIHKIIIB
BHTOTOBJICHHS CKJIa, TEXHOJIOTii 0OpOOKH CKJIa I OTpUMAaHHS Pi3HOMAaHITHHX HOTO BHIIIB.
Cxnan:
KBapII;
Kpeiina;
M0JIbOBUH 1IMIAT;
coja;
MAarHe3ur;
Oapurt;
KpiodiT;
HATPII0 KPeMHEDTOPH;
cipka i cnonyku ®epymy;
CKJIO BIKOHHE;
CKJIO Bi3€pYHKOBE;
MOJIOYHE CKJIO;
CKJIO TPHUILIEKC;
J3epKao;
OpraHiuHe CKJIO;
CKJIOHHTKA;
CKJIOCTpIYKa;
CKJIOTEKCTOIT.
MoxuBUH 1HIIWI CKJTa]] KOJEKIIT

OzHaifomiteHHS 31 3pa3KaMy IPUPOITHUX
CHIIIKATiB

2-15*

4.12. KoJiekuisi «YaByH i cTajib»
HasBHicTP nMamMiHOBaHOI BKJIAJKH, IO MICTHTH iH(OPMAIIIO PO BIACTHBOCTi, BHPOOHUIITBO i
BHKOPHCTAHHS YaBYHY 1 CTaIi.
Cknan;
MAarHiTHHAH 3aJIi3HIK;
YEepBOHUH 3aITi3HSK;
Oypuii 3aITi3HSK;
KOKC;
BaIlHsAK;
[IJIaK;
YaBYyH;
BHPOOH 3 YaBYHY;
(epomapraHenp;
(bepoxpom;
CTaJlb KOHCTPYKITiHA;
CTajib TOHKOJIMCTOBA,
HEpIKaBiova CTajb;

O3HalioMiieHHS 31 3pa3KaM¥ YaByHY i cTaii
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CTaJlb OLIMHKOBAHA;
BHpi0 i3 HopHOI cTai;
BHpi0 i3 3arapToBaHOi CcTaNTi;
BHPiO 3i CTaMi 3 MOKPUTTSIM.
Mo>kIuBHH 1HIINIH CKITIaT KOJEKIIT

5. Moaeai

5.1. MoaeJi nemoHcTpauiini
A) Moaesib aTOMa 1eMOHCTpaliliHa:

JUISl HAOYHOT'O MPECTAaBIICHH IUIaHETApPHOI MOJIENl aTOMa 3 MOJKIIMBICTIO BU3HAYEHHS KiJIbKOCTI
YaCTHHOK (TIPOTOHIB, €NIEKTPOHIB HEHTPOHIB). MOZENb CKIIaIa€ETHC:

MarHiTHa OCHOBA, 3aKpiIlJicHa Ha MITaTHUBI a00 HA HiXKKaX, B sKiil rpadiyHO BHIiIEHA 00JacTh
sapa (He MEHILle TPETHHHU Bijl 3arajibHOTO PO3Mipy); Ha MEBHUX BiJICTAHAX BiJl sipa HAHECEHI KibLs —
€HEepTeTHYHI PiBHI;

60 MarHiTiB Kpyriioi (opMH, Ha IKUX HaHECEHI MO3HAYKH «+», «-», a00 KOTHOI MTO3HAYKH
(o 20 MarHITIB KOXKHOTO THITY)

JlemoHcTpanmii:

Mogneni aTomiB.

Po3MileHHs eNeKTPOHIB Ha €HEPreTHYHUX
PIBHSX.

KpucraniuHi rpaTky pi3HHX THIIIB.

PeuoBuHM aTOMHO1, MOJIEKYJISIPHOI Ta HOHHO1
OynoBu

B) Moaenb qeMoHcTpaliiiHa KPUCTAJIYHOI IPATKH ajiMa3y:

JUIL ICMOHCTPYBaHHS aTOMHOI CTPYKTYPH KPHUCTaIiuHOI rpaTku ajimaszy. YopHi MIacTUKOBI
KYJIBKH 3 OTBOpPaMH, PO3TAIIOBAHUMH mmin KyToM 109°28° omwH BiIHOCHO OJHOTO, IUIACTUKOBI 200
METaJIeB] CTEPIKHI — «3B’S3KID OJHAKOBOI JOBXKIHH, ITiICTABKA

B) Mopaeab geMoHcTpaliliiHa KPUCTAJIYHOI IpaTKu rpadiry:

JUIsL AEGMOHCTPYBAHHsI aTOMHOT CTPYKTYPH KPUCTaJIiYHOI I'paTKu rpadity, 4opHi IIIACTHKOBI
KyJBbKH 3 OTBOPaMH, PO3TAILIOBAHUMH Mix KyToM 120° OMH BITHOCHO OJHOTO B IUIOIIMHI, AESAKi KyIi
MICTSTh MEPIEHIUKYISIPHUNA OTBIp 1O IUIONIMHH IHIIUX OTBOPIB, IJIACTHKOBI CTEPXKHI — «3B’S3KID»
Ppi3HOI TOBXWHH, ITiJICTABKa

I') Mopaesb feMoHcTpaliliHA KPUCTATIYHOI IPATKHU HoAy:

JUISL IEMOHCTPYBAHHSI MOJIEKYJIIPHOT CTPYKTYpPH KPUCTIIIYHOT I'PaTKH WOy, 3eJIeH] IIaCTUKOBI
KYJIBKH OJIHAKOBOTI'O PO3MIpY (IOIYCKAIOTBCS «3/IBOEHI» KYJbKH), IUIACTHKOBI CTEPIKHI — «3B’SI3KU»
Pi3HOT JOBXKHHH, ITiICTABKA

I) Moaean reMoHCTpaliiiHa KPHCTATIYHOT IPATKH JILOAY:

JUIS IEMOHCTPYBAHHSA MOJIEKYJISIPHOI CTPYKTYPH KPHUCTATIYHOI TPaTKH Oy (BOIM), YEPBOHI
(6impmi 3a po3mipom) Ta Oimi (MeHHII 3a pPO3MipoM) IUIACTHKOBI KYyJBKH, IUIACTUKOBI CTEP)KHI —
«3B’S3KM» Pi3HOI TOBKHHH, ITiJCTaBKa

) Mopneans neMoHcTpaniliHa KpucTaaiyHoi rpaTku kapooH(IV) okcuny:
JUISL IEMOHCTPYBaHHSI MOJICKYJISIDHOT CTPYKTYpH KpHcTaniuHoi rpatku kapoon (IV) okcuny,
YEepBOHI Ta YOPHI IUIACTHKOBI KYJIBKH, IUIACTUKOBI CTEPIKHI — «3B’A3KM», ITiJICTABKa

E) Mopens feMoHcTpaniifHa KpUCTAJIYHOI IPATKH HATPIH XJI0pUAY:

JUISL IEMOHCTPYBaHHS HOHHOI CTPYKTYpH KPHCTAJIYHOI I'PaTKH HaTpiil Xiopuay (kam’sHOI
codmi), 3eneHi (OuIbII 3a po3MipoM) Ta cipi (MEHII 3a PO3MipoM) IUIACTHKOBI KYJIBKH 3 OTBOPaMH,
PO3TaIIOBaHUMH ITi1 KyToM 90°, IIacTHKOBI CTEPIKHI — «3B’3KM» OJTHAKOBOI JIOBXKHMHH, ITiICTABKA

€) Mopeas feMoOHCTpaLiiiHa KPHCTAJIYHOI IPATKH 3a7i3a:
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UL JAEMOHCTPYBaHHS 00 ’€MHOIIGHTPOBAaHOI CTPYKTYpPH KPHCTANiYHOI IpaTKH 3aii3a,
IUTACTHKOBI KYJIBKH OJTHAKOBOTO KOJBOPY, INTACTUKOBI CTEPXKHI — «3B 3K, MiJICTaBKa
7K) Moneab 1eMoHCTpaliliHa KPUCTATIYHOI IPATKH MAarHiio: 1
JI1s IeMOHCTPYBaHHS T'€KCAarOHAIBHOI CTPYKTYPH KPUCTaiuHOI IPaTKH MarHiroo, IUIACTHKOBI
KYJBKH OJTHAKOBOTO KOJBOPY, IITACTUKOBI CTEPIKHI — «3B 3K, MiJICTaBKa
3) Moneanb neMoHCTpaliliHa KpUCTATiYHOI IPaTKH Miai 1
JUIL TEMOHCTPYBAHHS TPAHEICHTPOBAHOI CTPYKTYpPH KPHUCTAIIYHOI IPaTKH Mifi, TUIACTHKOBI
KYJIBKH OJTHAKOBOT'O KOJIbOPY, TJIACTHKOBI CTEP)KHI — «3B’SI3KUY, ITiICTABKA
6. HaGopu 6.1. Haoip nns ckiaaganus 00’€MHUX Mojelieil MoJieKyJ (1eMOHCTpaliiiHuii) 1
Ui 00’€MHOrO MOJICIIOBAaHHS MOJIGKYJI HEOpraHiyHux 1 opraniuaux crnonyk. Cxman: | JleMoHcTpallii Mozenei MoaeKya
IUIACTUKOBI KYJIBKM 1 KpiIJICHHS, siKi 1o QopMi BiINOBi#awTh KoH(DIrypamii oTBOpiB y KyJbKax | BYIJIEBOJIHIB
(mmmiagpuyHi abo mapanenemineaHi). Mojaeni BigoOpakatroTh MPOCTOPOBE PO3MIIICHHS aTOMIB Y
MOJIEKYJIaX PI3HMX PEYOBUH 1 CHIPHSIOTH (OpPMYBaHHIO YSBIEHb NMPO (OPMY MOJEKYIH, 130Mepito
Tomo. Mozeni aToMiB MMOBHHHI MaTH KOJILOPOBE KOTYBaHHS Ta KUJIBKICTh HE MEHIIIE:
Mozemi atoMmiB [igporerny (opamxkeBuit) — 20;
Mozeri aromis KapGomy sp° (qopHuii) — 6;
Mozeri aromis KapGomy sp® (qopHuii) — 6;
Mozeri atomis KapGomy sp?, «GeH3eHOBHiD» (q0pHHii) — 6;
Mozen atomiB KapOony sp (dopHHit) — 2;
Mojieni atomiB OKCUreHy /st IBOX OJMHAPHUX 200 OJIHOTO TOABIHHOTO 3B 513Ky (OJIAKUTHUIA) —
4;
MOJIEITi aTOMIB HITPOTeHY aMOHIaYHOI'0 JIJIsl HOHY aMOHIIO Ta JJIsl HITPOrPyNH (TEeMHO-CUHI# a00
¢ionerosuii) — 3;
Mozen atoMmiB Xitopy (3eneHuit) — 2;
mojeni atomiB Cynsdypy (koBtuit) — 1
6.2. Ha6ip mopeJieii aToMiB 3i CTepKHSIMU ISl CKJIAIaHHS MojieJieil MoJieKyJ (Po31aTKOBMii) 2-15*

Jiisi MoIeNroBaHHS MOJICKYNl HEOpPTaHIYHHX 1 opraHivHmX crnoxyk. CKiIaa: KoJIbOPOBi
IUTACTUKOBI KYJIBKH — MOJIEIIi aTOMIB, CTEPIKHI I MOJICIIOBAHHS Pi3HHUX BHIIB 3B’S3KiB. Y MOJIEIAX
aTOMIB IiJil TEBHUM KYyTOM MAaloTh OYTH NPOCBEPJUICHI OTBOPHU AJIsI KPIIUICHHSI CTEPIKHIB, IO CIIPHSE
JOCATHEHHIO MiJ Yac MOJICIIOBAHHS NMEBHUX BAJCHTHUX KYTIB 1 HAINIPABICHOCTI 3B’sI3KiB, HEOOX1THOT
dbopMH 1 CTPYKTYpH MOAETi MOJEKyau. Mojeni aToMiB MOBHHHI MaTH BIANOBIAHE KOJIbOPOBE
KOJIyBaHHS Ta MaTH KiIbKiCTh HE MEHIIIE:

Mmojeni atomiB I'igporeny (0inuit) — 12;

Mmojeni atomiB KapOony (dopHwuii) — 6;

Mmojeni atomiB Okcureny (4epBoHuit) — 6:

Mozen atomiB Xiopy (6powm, o) (3eneHuit) — 2;

Mmojeni atomiB Hitporeny (cuiit) — 2;

Mmogeni atomiB Cynsdypy (KoBTHIT) — 8;

MOJIeJIi aTOMIB OJIHOBAJICHTHOT'O eJeMeHTa (Cipuii) — 2,

BuroroBneHHs Mmoaenel MoJIeKy1
BYTJICBOIHIB.
BuBueHHs ix i30MepiB, KOHQoOpMaii
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MOJIeNTi aTOMIB IBOBAJICHTHOTO e€JIeMeHTa (Cipuit) — 2;
MOJIeNi aTOMIB TPHUBAJICHTHOTO eJeMeHTa (TeMHO-cipuit) — 2
7. I'padiuni Ta 7.1. Tabauui
JApYKOBaHi 3aco0u A) Ilepioagnuna cucrema (KopoTka gopma): Hemonctpanis Ilepioguanoi cucremn 1
JIpyKoBaHA Ha OaHEpHIN TKaHWHI a00 TUIACTHKOBIH OCHOBI 3 KOMIDIEKTOM KpIiIUIEHHS po3MipoMm | ximiunux emementiB Jl. I. Menneneea
He Mmerme Hix 0,8 x 0,6 M 3 000B’3K0BOIO iH(pOPMAIi€I0: Ha3Ba €JIEMEHTa, CUMBOJI, Ha3Ba IPOCTOL
pEUOBHHHM, BITHOCHA aTOMHa Maca, MOPSJIKOBHH HOMEp, HyMepalis MepiofiB i TpyH, HO3HaYECHHS
miarpyn, GopMyJiu BUIIMX OKCUJIB Ta JIETKUX CIOJYK 3 TiAPOI'€HOM, JIETeHAA-TIOSICHEHHS
B) Ta6auus po3YMHHOCTI KHCJIOT, OCHOB, coJieil i am¢oTrepHHX TrigpokcuaiB y Boai npu | BusHaueHHS pO3UMHHOCTI PEYOBHH I 1
Temmneparypi 20 - 25 °C: CKJIaJIaHHS PeaKiliii HOHHOTO OOMiHy
JPYKOBaHA Ha I[yIIKOMY KapTOHI a00 IUIACTUKOBIM OCHOBI 3 KOMIUICKTOM KPITUICHHS.
IHdopmalis: pO3UMHHICTD KHCIIOT, OCHOB, cojiell 1 aM(OTepHHUX TiIPOKCU/IB Y BOJI IIPH TeMIepaTypi
20-25 °C, nerenma-mossCHEHHS
B) P akTuBHOCTI MeTaJIiB: BusHaueHHS MOXIIMBOCTI IIepediry peakmiit 1
IPYKOBaHUM Ha IIyIKOMY KapTOHI a0o0 IDIACTUKOBIM OCHOBI 3 KOMIUICKTOM KpIIUIEHHS. | MiXK METAlIOM 1 KHCIIOTOIO a00 PO3YHHOM
THopMaris: eneKkTpoXiMIiYHAHN psA HATPYT, JIeTeHAA-TIOSCHCHHS comi
I') EslekTpoHeraTuBHIiCTh eJIeMeHTiB IroJIOBHMX IIiATpyn: BuzHaueHHS ONSIPHOCT]I KOBAJICHTHOTO 1
TabmuIs abo psin, ApyKoBaHA(Wi) Ha IyIKOMY KapTOHI a00 IIACTUKOBil OCHOBI 3 KOMIUIEKTOM | 3B’SI3KY
KpituteHHs. [HpOpMaIist: eneKTpOHETaTUBHICTh €IEMEHTIB TOJOBHUX IITPYII, JEeTeHIa-TIOSCHEHHS.
MosKke MICTUTH IOJaTKOBY iH(GOPMAIIiFO PO padiyCcH €JIeMEHTIB TOIIO
I) MpaBuia Ge3nexu Ha ypoKax Ximii: Besmneka mix yac ypokiB Ximii 1
iHpopmanis: mpaBuia Oe3neku MmiJ 4yac ypokiB Ximii. Moske Mictutu imroctpauii. J[pykoBaHa Ha
L[YITKOMY KapTOHi 200 IJIACTHKOBI OCHOBI 3 KOMIUIEKTOM KPIiIlJIGHHsI
7.2. KomniexTn O3HallOMIIEHHS 3 )KUTTSIM Ta JiSUIbHICTIO 1
A) KommuiekT nopTpeTiB BUZaTHHX XiMiKiB: BUJIATHUX BUCHUX-XIMIKiB
MicTuTh He MeHmie 10 MOpPTPeTiB MPOBIAHMX XIMIKIB Ta iX cTHcai OiorpadiuHi BiOMOCTI.
HanpyxoBaHi Ha 1rynkoMy narnepi abo kaptoHi popmary A3
8. PeakTusu 8.1. Habip XiMiuHHX peaKTHBIB!
Ha0lp MICTUThH IOBHMH INEpeIIiK XiMIYHMX PEaKTHUBIB, 110 3aCTOCOBYIOTHCS B KaOIHETI XiMii Juis
BHKOHAHHS IEMOHCTPAIIiHAX Ta JJAOOPAaTOPHHUX JIOCTI/TiB MPOTITOM HAaBYAIHHOTO POKY
Asromini# xnopuz, 0,05 kr JloOGyBaHHS aMrOMiHIN T1IpOKCHAY i 1-5*
JIOBEJICHHS Hloro aM(oTepHOCTI
AMoHi#t tuxpomar, 0,2 kr JleMoHCTparlis XiIMiYHUX PeaKIiii, mo 1
CYNPOBOJIKYIOTHCS MOSIBOIO 3a11axy,
BUJIJICHHSIM Ta3y, BUIIAJIaHHSM OCay,
3MiHOIO 3a0apBIICHHS, TEIJIOBUM €(heKTOM
AMoHiit HiTpart, 0,1 kr JleMOHCTpaIlis TEJIOBUX SBHUIIT i1 9ac 1-5*

PO3YMHEHHS aMOHIIO HITpaTy i 6€3BOJHOTO
KaJbI[i XJIOPUIY Y BOI
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AwmoHiit xopug, 0,2 kT

JemoHcTpariis 1o0yBaHHS aMOHIaKy B
JTa00paTOPHUX YMOBaX Ta PO3UYUHEHHS HOTo
y Boxi (“¢ponTan”)

AminiH (penizamin), 100 M

B3aemois aHiTiHY 3 XJIOPUIHOIO KHCIOTOIO.

B3aemonis aniniHy 3 6pOMHOIO BOIOIO

Aprenrym(]) mitpar, 0,05 kr

Peaxrrii oOMiHy MiX €JIEKTPOJTIITAMH Y
BOJIHMX PO3YHHAX, [0 CYMPOBOKYIOTHCS
YTBOPEHHSM OCany.

BusiBnieHHS XJIOPHUI-I0OHIB Yy PO3YHHI.
BusiBneHHs OpOMiI-10HIB Y pO34HHI.
BusiBneHHs HOIUI-10HIB Y PO3YHHI

Bapiii vitpar, 0,1 xr

JeMoHcTpanii XiMIYHHX peakLiii, 1o
CYNPOBOJIKYIOTHCS] BUAUICHHSIM Iasy,
BUITaIaHHAM OCajy, 3MIHOO 3a0apBIICHHS,
TMIOSIBOIO 3aI1aXy, TSINIOBHM e()eKTOM

Bensen, 100 mi

benzen sax PO3YMHHHUK

Bpowm. 3anasHi amnynu emHicTio He Ginbie 20 M1 y KOHTEHHEpi 3 TICKOM

lopinHs eTeHy, B3aeMOisi 3 OPOMHOIO
BOJIOIO, PO3YMHOM Kalliif epMaHTaHary.
lopinHs eTHHY, B3aEMOIS 3 OPOMHOIO
BOJIOI0, PO3YMHOM Kalliif epMaHraHary.
BinnomenHs 6eH3eHy 10 OpOMHOI BOIH

Byrims aktrBoBaHe. Byrijuit akTHBOBaHE MeAMYHE, YITAKOBKY 1m0 10 mmT.

CnamroBaHHS MMpOCTUX i CKJIaIHUX PEYOBHH

Ipporen nepokcun. ['igporen nepokcun. Po3uun 30% ado 35%, 100 mn

JloOyBaHHsI KHCHIO 3 TiJpOTeH MePOKCHUY,
30upaHHs, TOBEJCHHS HOTO HasIBHOCTI

minepon, 100 Mo

Bzaemonis rinepony 3 kynpym(I1)
TiAPOKCHUIOM.

JeMoHCTpamis JOCIIiIIB 3 TIIIEPOTIOM:
PO3YMHHICTE y BOII, B3aemois 3 Kynpym(II)
T1IPOKCHIIOM

['nitue (aminoornToBa kuciora), 0,1 xr

JloBeieHHs1 HassBHOCTI (hyHKI[IOHAJIBHUX
TPy B aMiHOKHCIIOTaX

I'mroxo3a, 0,2 kr

B3aemonis rimoko3u 3 aprearym(l) okcumom.

Juxnopoeran 1,2-auxiopoeTaH (10MMycKaeThCs 3aMiHa Ha Xjaopodopm), 0,2 11

Busenenns KapOony, ['inporeny, Ximopy B
OpTraHIYHUX PEYOBHHAX

1-2*

Honeunnosuii criupt, 0,1 kr. JlomyckaeTbes 3aMiHa JEKaHOJIOM a00 iHITUM HACHYCHHUM BHIIIAM
CITUPTOM (HEPO3YHMHHUM Y BOJII)

[TopiBHSHHS BIaCTHBOCTEH CIIUPTIB Yy
TOMOJIOTIYHOMY Psifii (PO3YMHHICTB Y BOJI,
TOPiHHA)

Ertanane. Ammnyna, 06’emom He Oitbie 25 mi

OKHCHEHHS MeTaHaIo (€TaHaIIo)

1-5*
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apreaTyM(I) okcuaom.
OKHCHEHHS MeTaHaITo (€TaHAIIO)
kynpym(Il) rigpoxcumom

Eranomn. Po3unn, He Menme 70 %, 500 v

JloOyBanHs eTeHy. ['opiHHS €TeHY,
B3a€MOJIisl 3 OPOMHOIO BOJIOIO, PO3YHMHOM
KaJIiil mepMaHTaHaATy

1-2*

3amizo. Omrypku abo mMaTke TOHKOTO IpoTy - 0,1 Xr Ta mopomiok (3ami3o BigHOBIEHE) - 0,1 KT

JocmimkeHHs Gi3MIHUX 1 XIMIYHAX SBUIIL.
JlemoHCTpallis B3a€MOJIIT 3aii3a 3 CIpKOIO

2-5*

I3ompomnano:n (mpoman-2-o01), 500 mi

[opiBHSIHHS BIaCTUBOCTEH CIUPTIB Y
TOMOJIOTIYHOMY PsiZii (PO3YMHHICTB Y BOAI,
TOPiHHS).

JloOyBaHHs ecTepy

Inaukaropu (cyxi). Jlakmyc — 0,05 xr, penondranein — 0,05 kr, metnnopanx — 0,05 xr

JleMoHcTpalis 3MiHU 3a0apBIICHHS
IHIMKATOPIB Y PI3HUX CEpeIOBUINAX

Wox. CrimproBuit posuns 5 % - 0,02 1

B3aemonist KpoXMaro 3 HOIOM

2-15*%

Kamniit 6pomin, 0,1 xr

BusiBnenns Opomin-ioHiB y po3unHi
B3aemogist eTaHouty 3 TigporeH OpominoM

Kauiit fiogua, 0,1 xr

BusiBneHHs HOIUI-10HIB Y PO3YHHI

Kaiit mitpar, 0,1 kr

Po3B’s13yBaHHS €KCIEPUMEHTAIBHUX 3a7a4

Kanpmiit kap0Oix (anermienin), 0,2 kr. BogoHenpoHuKHA yakoBKa

JoOyBaHHs eTHHY KapOiTHUM CITOCOO0M.
lopinHs eTHHY, B3aEMOIS 3 OPOMHOIO
BOJIOI0, PO3YMHOM KaJliil mepMaHraHaty

Kanpmiit kapboHart, 0,1 kT

POSB’?ByBaHHSI CKCIICPUMCHTAJIbHUX 3a1a4

Kanpmiif okcun, repMeTndHa yrmakoBka, 0,2 kr

JemoHcCTpatis TopiHHA mapadiny,
BH3HAYEHHS HOTO SIKICHOTO CKJIAy 3a
MIPOyKTaMH 3TOPSHHS.

IIpaxtuuna pobora: Jo0yBanus kapooH(I'V)
OKCH[TYy, B3aEMOIIEPETBOPECHHS KapOOHATIB i
rizporeH kapOOHATIB.

B3aemonist kanbItiii okcuay 3 Bojoro. Jlist
BOJIHOTO PO34MHY 100YTOI pEUOBHHH HA
IHIMKATOPH

Kanpmiii xmopug, 0,1 kr
He nomyckaeThbes KanbIiii XJIOpH TeKcariapaT

JleMOHCTpaIlis TeJIOBUX SBHUIIT 1T 9ac
pO3uYMHEHHs (PO3YMHEHHS aMOHiH HiTpary i
0€3B0/IHOTO KaJIbLIiH XJIOPHY Y BOI)

Kucnoru nHeopraniusi (po34uHm):
cynbdartHa kuciora, 10% pozuws, 0,5 i;
xyiopujiHa kucnota, 10% po3uun, 0,5 1

JlocmipKeHHST BIACTHBOCTEH OCHOBHHUX
KJIaciB HEOPraHIYHUX CIIOJYK.
XiMi4HI BJaCTUBOCTI XJIOPUIHOT KUCIOTH.
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XiMi9HI BIaCTUBOCTI p030aBICHOTO PO3UNHY
CyIb(aTHOI KHCIOTH

Kucnotu HeopraHiuHi (KOHIICHTPOBaHI):
HiTpaTHa KACIOTa (TexHigHa, MacoBa yacTka HNO3 ne menmre 50%), 200 x

B3aemoist KOHIICHTPOBAHOTO i
po30aBIEHOTO PO3YHHIB HITPATHOT KUCIOTH 3
MIJUTIO.

JlabopaTopHuil MOCiA: KOJIEOPOBI peaKmii
OLIKIB

Kucnoru opraniusi:

A) eTaHoBa KucioTa (xapuoBa), 9% pozuus, 1 1;
B) eranoBa kucioTa (onrosa eceniris), 0,2 1;

B) numonHa kucnora (xapdoBa), 0,05 kr

BrnacTuBOCTI €TaHOBOT KUCIOTH.
Jemoncrpauii:

Jlist eTaHOBOT KMCJIOTH Ha 1HIUKATOPH.
B3aemo/1is eTaHOBOI KMCIIOTH 3 METAJIAMH,
JIyramMmu

Kpoxmans, 0,1 kr

JlabopaTopHi gocaigm:

BimHOmEHHS KpOXMAaIO 10 BOAU
(pO34YHMHHICTB, YTBOPCHHS KIICHCTEPY).
B3aemoist kpoxmairo 3 #00M.
JleMOHCTpamis TiIpoTi3y KpOXMaro
(TemoJ1031)

1-5*

Kynpym(II) okcua. ITopormmok, 0,1 xr

JemoHcCTpamis TopiHHA mapadiny,
BU3HAYCHHS HOTO SKICHOTO CKJIaay 3a
NPOJYKTaMH 3TOPSIHHS

1-5*

Kynpym(1l) cynbdat nenrarigpar. Miguuit kynopoc, 0,5 kr

IMpakTuyna poéora:
JocmimkenHs Gi3uuHUX 1 XIMIYHUX SIBHII]

Jlyru (tBepai). Harpiii rizpokcun, 0,2 kr, ta kanii rigpokcus, 0,05 kr

IpakTuuna po6ora: Peaxuii iioHHOTO
0OMiHYy MIXX €JIEKTPOJIITAMU Y BOJAHUX
po34uHaxX

Marsiii. Ourypku, 0,05 kr

CnaJtoBaHHs IIPOCTHUX 1 CKIIAJTHUX PEUOBHH.
T'opiHHs MarHiro

1-2*

Marsiii okcuj, 0,05 xr

JocikeHHS BIAaCTHBOCTEH OCHOBHHUX
KJIaCiB HEOPTAaHIYHMX CHOIYK

Marsiii mitpar, 0,1 xr

ITpaxtuana pobora: Peakiii iioHHOTO 0OMiHY
MiX €JICKTPOJITAMHU Y BOJHUX PO3YHHAX

Marsiii cynedar renrarigpat, 0,05 kr

PO3B’$I3yBaHHH CKCIICPUMCHTAJIbHUX 3a1a4.

Manrau(I'V) okcu, 0,05 xr

JloGyBaHHS KHCHIO 3 TiIPOTEH IIEPOKCUY,
30upaHHs, JOBEJCHHS HOTro HasIBHOCTI

Mins, 0,1 kr. llIMmaToYKy MigHOTO APOTY

ITopiBHSHHS XiMiYHOT aKTHBHOCTI METaIliB

Hartpiit anerar (eranoar), 0,2 kr

JleMoHCTpaIlisl BU3HAYEHHS SKiCHOTO CKIIaTy
METaHy 3a MPOYKTaAMH 3TOPSHHS
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Hartpiii rigporenkap6onar, 0,5 kr

B3aemoist xapgoBoi comu (HaTpiit
TiApOoTreHKapOOHaTY) 3 OITOM (BOJHUM
PO3YMHOM €TaHOBOI KHCIIOTH)

Hartpiit kap6omnar, 0,1 kr

JlocmimkeHHs BIaCTHBOCTEH OCHOBHHUX
KJIaCiB HEOPTaHITHHX CITONIYK

1-5*

Hartpiit maypuncynsdar (nonemmcynsdar), 0,1 xr

ITopiBHSHHS BIACTUBOCTECH MHUJIA i
CHHTETHUYHUX MUHHUX 3aC00iB

1-5*

Hartpiit metaniynauii, 0,05 kr
[IIMaToyky METaNiYHOro HATPIlO B raci B MOJIIPOIIIEHOBI €MHOCTI

JleMoHCTpauis B3aeMOJii HATpiro 3 BOJOKO 1
JIOCJTIJPKEHHS] YTBOPEHOTO PO3UYHHY
(denondraneinom

Harpiii oprodocdar, 0,1 kr

Po3B’s13yBaHHS eKCIIEPUMEHTAIBHUX 32134

Hartpiit cynedin, 0,05 kr

JleMoHCTparlis XIMiYHUX PeaKIiii, mo
CYNPOBOJIKYIOTHCS] BUAUICHHSIM Ia3y,
BUIIJaHHIM OCaJly, 3MIHOIO 3a0apBIICHHS,
HOSIBOIO 3aI1axy, TEIJIOBUM e(eKToM

Harpiii cyneoar, 0,05 kr

JleMoHCTpallis XIMIYHHX peaKIii, 1o
CYNPOBOJIKYIOTBCS BUITAJIAHHSM OCafy,
TEIJIOBUM €()EKTOM

Harpiii xnopun, 1 xr

[IpaBuna Ge3neku mij 4yac poOOTH B
XiMiYHOMY KabineTi. [IpriioMu MOBOIKEHHS
3 1a0OPATOPHHUM MOCYAOM, LITATUBOM i
HarpiBHUMH npuiagamu. bynosa nomym’s

Hikens(Il) cynbdar, 0,05 kr

IIpakruuna podora: [lociimkeHHS
BIIACTHBOCTEH OCHOBHUX KJIACiB
HEOpraHiYHUX CIIOJYK

1-4*

Mapadin mequanwii, 0,05 xr

IIpakTuuna podora: BuseneHHs kapOoHYy,
TiIpOreHy, XJI0py B OPraHiYHUX PEYOBHHAX

1-4*

Caxaposa, 0,2 kr

JocmimkeHHs. peYOBUH Ta IXHIX BOJHIX
PO3UYHMHIB Ha ENCKTPUYHY MPOBITHICTH
(KpucTaNiYHUMA HATPIK XJIOpHUL,
JMCTHIIbOBaHA BOJA, PO3YHH HATPIH
XJIOPUY, KPUCTATIYHUN IIyKODP, PO3UHH
IyKpY, XJOpHUaHa KucioTa). [igpois
caxaposu

Cipka. [Topomok cipku konoinuoi, 0,05 xr

CramoBaHHS IPOCTHUX 1 CKIIAAHUX PEUYOBHH

®enom, 0,02 kr. ['epMeTryHa yrakoBKa

PozunaHICTE (heHOMTY Y BOJI 328 KIMHATHOL
TeMIlepaTypu Ta HarpiBaHHs. JJoOyBaHHS
Hatpiil penonaTy. Buricuenus denomy 3
HaTpiit peromsaTy miero kapoou(IV) okcumy.
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Bzaemonis ¢peromry 3 pepym(I1l) xmopumom

®epym(1l) cynpdat, 0,05 kr
Homnyckaetbes pepym (1) cynabdar renrarigpar

Jo6ysanus ¢pepym(Il) rinpokcuny i
depym(1l) rizpokcuay, B3aemomis ix i3
KHCJIOTAMH

Depym(III) oxenn, 0,1 kT

JlocnimkeHHs BIaCTUBOCTEH OCHOBHHUX
KJIaCiB HEOPTaHIYHHUX CIIOIYK

Depym(III) xmopun, 0,05 kr
JoryckaeTbes y BUNNIAAL HAaHOTiApaTy. ['epMeTniHa yakoBka

Hooysanus Gepym(Il) rigpoxcumy i
tdepym(Ill) rizpokcnmay, B3aemonis ix i3
KHCJIOTAMH

docdop uepBonwmii, 0,1 kr. 'epmerndHa ymakoBka

CrnantoBaHHs MPOCTHUX 1 CKIATHUX PEUOBHH
Bzaemonis pochop(V) oxcuay 3 Bogoro. Jlist
BOJIHOTO PO3YMHY 100YTOI peUOBHHH Ha
IHMKATOPH.

CnasmoBanHs pocdopy, po3uyrMHEHHS
no6ytoro dhochop(V) okcuay y TeIuii Boi,
JOCITIPKEHHS PO3YHHY THIUKATOPOM 1
HeWTpastizalist JJyrom

Hunk rpanynsoBanui, 0,1 kr. [Topomoxk, 0,05 xr

Bsaemoist XTOpUIHOT KMCIIOTH 3 METaJTaMH.
B3aemMopist MeTaNiB i3 COISIMU Y BOJHOMY
po34uHi.

BB miomni moBepXHi KOHTaKTy pearcHTiB,
KOHIICHTpAIIIi 1 TEeMIIepaTypH Ha IIBUAKICTh
peakuii TMHKY 3 XJIOPUIHOIO KHCIOTOIO.
JleMOHCTparlis 3aJIe)KHOCTI IIBUAKOCTI
peakuiii MeTaiiB (LIMHK, MarHii, 3aiizo) 3
XJIOPHUTHOKO KHCJIOTOIO BiJI aKTMBHOCTI
MeTaJly Ta KOHLEHTpalil KUCIOTH

1-5*

Hunk xnopun, 0,05 xr.

JociipkeHHs! BIaCTHBOCTE OCHOBHUX
KJIaciB HEOPTAaHIYHMX CHOIYK. JleMoHcTpartis
JIOBEJICHHS aM(OTEpHOCT]I IMHK T1IPOKCHIY

1-5*

9. BurparHi
MaTepiaan

9.1. Bara
Bara rirpockoniyHa HecTepriIbHa B HOJINPOIIIEHOBIH ynakoBIi. MaTepiain - 6aBoBHa.
VYnakoBku o 100 r

Bussnenns kapOoHy, T1IporeHy, XJIopy B
OpraHiYHHUX pedoBHHAX. PO3B’s13yBaHHs
€KCIepUMEHTAIbHUX 3aJa4

2-10*

9.2. JlepeB’siHi cKinku
Jlnst BUSIBIIGHHST KUCHIO B KOJIO1 260 mpo0ipii.
ToHKi fepeB’siHI NAJIMYKY TOBKHHOIO 061113bK0 20 cM

JloBeneHHs HasBHOCTI KUCHIO. Jl0OyBaHHs
KHCHIO 3 TiJIpOT€H IIepOKCHY, 30MpaHHs,
JIOBEJICHHS 110T0 HasIBHOCTI

30 - 100*

9.3. IngukaTopHuii namip
st Bu3HauenHs pH pinus.
[TanepoBi CMy)XKH 3 HAHECEHUMH Ha HUX 1HJMKATOPaMH, 1110 3MIHIOIOTh CBiil KOJIp 3aJIeKHO Bil

JocnikeHHs BIaCTHBOCTEI OCHOBHUX
KJIaciB HEOPTaHIYHHUX CHOJIYK.
Po3B’sA3yBaHHs €KCIIEPUMEHTAIBHUX 3324

2-5*
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pH cepemoBuia B IIIaCTHKOBOMY IHIIIHPI
9.4. Cyxe najibHe IpaBuia Ge3neku mij yac poOOTH B 20 -50
Jlyis HarpiBaHHS PEUYOBHH. YTAaKOBKHU 10 8 a0o 10 Tabnerok xiMiuHOMY KabiHeTi. [IpuiioMu MOBOKEHHS
3 Ta0OPaTOPHHUM MTOCYJIOM, IITATUBOM i
HATpiBHIMH NpriragamMu. bymosa momym’s
9.5. ®inpTpyBanbHUi namip Po3nineHHst HeomHOPiIHOT cyMmimTi 2-5*
i po3misieHHs PiliH Ta TBEPAUX PEUOBHH.
Tumm: «cwHA CcTpiukay, «Oima cTpiukay, «depBoHa crpigkay. [liamerp He Menme 100 mm,
ynakoBku 1o 100 mir.
II1. lonaTkoBe 001aAHAHHS
1. O61agHanHd Ta 1.1. Anapar 'opmana Cnoco6u 100yBaHHSA KUCHIO 1
nocyn JA71st IpOBECHHS €IEKTPOIIi3y BOJIH:
3araJbHOro0 Ta JpKepeno noctiiHoro ctpymy (12 B);
cneniajJbHOro JIBa SNCKTPOIM 3 YiTKUM MapKyBaHHAM («AHOm», «Katom»);
TpU3HAYEeHHS €MHICTb JJIsl BOJIY;
IB1 TpyOKH, OIyILIEHI B EMHICTH 3 BOJIOIO;
SNIEKTPOAN
1.2. BiopeTka 3 0JHOX0/I0BUM KPaHOM BcraHoBeHHs TOUYHOT KOHIICHTpAITIT 3
J11st TOYHOTO BiIMIPIOBaHHSI HE3HAYHOI KIIBKOCTI PIZIMHY Ta TUTPYBaHHSI. HEBIJJOMOT0 PO3YHHY
06’em - 50 My, mina momiaku — 0,1 My, qoBknHa — 820 MM
1.3. Boponka a1a6opatopna B BcraHOBICHHS TOYHOT KOHIICHTpAIIii 3
Jlyis HanmuBaHHS poO0YOro po3urHy y Oropetky. diamerp — 25 MM HEBIJIOMOT0 PO3YHHY
1.4. BogocTpymeHeBmii Hacoc QDinbTpyBaHHS Ta IEPErOHKA 31 3HIKCHUM 2
Jnst CTBOpEHHS TPaHUYHOTO 3aJIMIIKOBOIO THCKY IPH TIPOBEICHHI PI3HUX J1aOOpPAaTOPHUX | THCKOM
poOit. CkisHHUN TPUCTPIiH, IO MpAaIfoe BiJ BOXOTPOBiHOI cucTeMu. OCHOBHUM €JIEMEHTOM BHPOOY €
COILIO
1.5. I:xepesto xkuBJaeHHs Ja0opaTopHe Hocnian 3 exexkrpoximii 1
i oTpUMaHHS MOCTIHHOTO CTPYMY IJIS IOCIITIB 3 EMEKTPOXiMil.
Kommiekryerbest HabopoM sipoTiB. Buxinna Hanpyra 0-12 B, cuna ctpymy 1o 2 A
1.6. Konoa Bynsena @inpTpyBaHHS 31 3HWKEHUM THCKOM 2
O6’em — 0,2 1. 2
00’em— 0,5 i
1.7. Ko6a xoniuna Tuny KH 3 nujiiHapuyHoI0 ropJjosunoro, 100 ma BcraHoBieHHS TOYHOT KOHIICHTpAITii 10 - 15*
Jdnsa dinsTpyBaHHS, BHUIAPIOBAHHS, NEPETOHKH, TUCTWIAMII Ta CHHTE3y B JIa0OpPAaTOPHUX | HEBIIOMOTO PO3UMHY
yMmoBax. BukopucTtoByeThcst mpu TUTpyBaHHi. Matepian — ckio rpynu TXC. O6°em — 100 mi
1.8. Kos16a xoniuna Tuny KH 3 nuaiHapu4yHoo ropaosuHoo, 250 ma BcraHoBNIeHHS TOYHOT KOHIIEHTpAii 5-15*

Js dinsTpyBaHHS, BHIAPIOBAHHS, IEPETOHKW, TUCTWIAMII Ta CHHTE3y B J1aOOPaTOPHUX
yMmoBax. BukopucTtoByeTscst mpu TUTpyBaHHI. Matepian — ckio rpynu TXC. O6°em — 250 M

HEBiIOMOTO PO34YHHY
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1.9. Kos16a xoniuna Tuny Ku 3 nuninapudsoro ropjosuxoro, 1000 mi [IpoBeneHHs JEMOHCTpPaLIHHUX JOCIiIIB 1
Jns dinsTpyBaHHS, BHUIAPIOBAHHS, TEPETOHKH, MUCTWIALII Ta CHHTE3Y B JIAOOPaTOPHHUX
ymoBax. Marepian — cxio rpymu TXC
1.10. Koa6a mipna 2 ki, 100 ma BurorosneHHs po3uuHY 31 CTAHAAPT-TUTPIB 2-15*
J1jis BUTOTOBIIEHHS PO3YMHIB TOYHO 33JaHO1 KOHIICHTpAii i3 cTaHAapT-TUTPIB ((ikcaHAIiB) (dpixcanamniB)
a00 HaBa)XOK. Mae IpUTEPTHH CKISTHUH KOPOK
1.11. Kon6a mipua 2 ki, 50 ma BurorosneHHs po3UHHY 31 CTAHAAPT-TUTPIB 2-15*
J1n1st BUTOTOBJICHHS! pO3YHMHIB TOYHO 33/1aHOT KOHIEHTpaLii 13 (ikcaHamiB (CTaHIapT-TUTPIB) (dpixcanamnis)
a60 HaBa)XOK. Mae NpUTepTUil CKIIHUI KOPOK
1.12. Koa6a niockogonna tumy I 3 uniainapu4Hoio ropaoBuHow 500 mu IIpoBeneHHs 1a00OPaTOPHHUX TOCII/IIB 2 -15*
Martepian — ckio rpynu TXC
1.13. Kosionka aacopouiiina Jeranb npunafiB i IpUCTPOiB A 2
Jletanp npuiIaaiB i MPUCTPOIB I IEMOHCTPAIIHUAX JOCTI/IIB 13 TOTJIMHAHHAM ra30MoAi0HIX, | AEMOHCTpPAIiHHKUX TOCIIIB 3 MOTTTMHAHHIM
PIAMHHUX 1 TBEpAMX pe4OBUH. TOHKOCTIHHA CKIISIHA TIOCY/IMHA 3 TYOycaMH i HEBEJIMKOIO MEPETSHIKKOI0 | Ta30MOMIOHUX, PITMHHUX 1 TBEPAUX PEUOBHH
Y HIDKHIH 11 9acTHHI
1.14. Jliiika Broxnepa Ne 1 QinpTpyBaHHS 31 3HKEHUM THCKOM 2
Jns dineTpyBanHs. Matepian — nopuensHa
1.15. MarniTHuii 3MimnyBad i3 migirpisom [IpoBeneHHs JeMOHCTpaiHHUX JOCIIIIB 1
Jnst mepemimryBaHHS pIOUH y CKISHUX Koj0ax 3a JIOTOMOTOI0 00EpTOBOrO SIKOpS, IO
TIPUBOJUTBCS y AiI0 OMOCEPEKOBAHO Y€pe3 PYXOMHH MAarHiT B OCHOBI TaJOTCHOAIKAHIB, SIKMHA Mae
peryJboBaHy MIBUJAKICTH Ta IiAirpis noBepxHi 10 Temneparypu He Bumie 120 °C
1.16. Ilepexin ckassHMit [leperonka pe4oBuH 3
Kommnekryrounii 1o xomonuneHUKIB. [IpuTepTi nutidu, 14/23 123/14
1.17. lletas HiXpoMOBa 3 rajJ0reHOAIKAHIB SIkicHi peakuii Ha HOHH HaTpilO, KaJlifo, 2
J1i1st posKkaproBaHHs MiKPOZ03 PEYOBHHH KaJIBIIO
1.18. Ilpunan 1ist 100yBaHHS rajJloreHoaTKaHIB JloOyBaHHsI raJIoreHOAIKAHIB 1

Ckian:
JBOrOpiIa K0JOa-peaxTop;
MOBITPSIHUN XOJIOANIIBHHUK;
npuiiMad X0JIOJUIbHUKA 13 3aBY)KEHOI0 HU)KHBOIO YaCTHHOIO;
ra3oBiJBiHA TPYOKa;
KOBITA4OK.
X0oJ0OAMIbHUK, NpUiiMad X0JIOJUIIbHNKA, Ta30Bi/IBiIHA TpyOKa, KOHCTPYKTHBHO 00 €/THaH1




97

2 3 4
1.19. lpuaan nJst 100yBaHHS PO3YHHHUX PEYOBHH Y TBEPAOMY CTaHi [IpoBeneHHs [EMOHCTpaLiHHUX JOCIiIB. 1
Ckran: OTpuMaHHS y TBEpJAOMY CTaHI aMOHIHHIX
ZIBOTOpJIA KOJI0a-peakTop; coJeit a30THOT, pochopHoi, cipganoi Ta
Jiiika U1 poOOTH 31 IIKiATMBUMH PEUOBHHAM, IHIIUX KACIOT. JleMOHCTpaIlisl IPUHIIAITY
MOCYIMHA [T PIIMHHUX PEUYOBHH 3 KOBIAYKOM; MIPOTHTOKY 1 JIii MOTJIMHATBHOI KOJIOHKH i
KOJIOHKA peaKIliifHa; Yac BUBYEHHS TEXHOJOTIT XIMIYHHX
JiiiKa KpanejabHa JUIs BiJIBEJCHHS I'a3iB; BUPOOHHMIITB
MOCYJIMHA JUIsl TBEPUX PEUYOBUH 3 KOBIIAYKOM.
Jlnst oTpUMaHHS Y TBEPIOMY CTaHi PO3YMHHHMX PEUOBHH 13 Ta3iB i KOHIEHTPOBAHMUX PiUH Y
3aMKHEHiH Ha MOTJIMHAY CUCTeMI 0e3 BUKOPHCTAaHHS BUTSDKHHX ITPUCTPOIB
1.20. IIpunag nasg 103yBaHHS piluH [IBuaKe BigMipIOBaHHS NIEBHOTO 00’ €My 2
CknsgHa konba (100 M) 3 HDpUTEpTHUM TOPJIOM Ta J03aTOPOM-HACaJKOI0 Ha 5 M, B Ky | peYOBHHHM (PO3UHHY)
MOTpAIUIs€ PiIuHA MIPH ITepeBepPTaHHI. 3BOPOTHE IEPEBEPTAHHS JT03BOIISIE HAJTUTH BiAMIPSHY KiJbKICTH
PO3UMHY y CKISIHKY a00 mpobipky
1.21. Ilpunan ajs eeKTPoIIizy cosei JlociKeHHs eIeKTpOIi3y PO3UNHIB COJIei 1
JJis 7eMOHCTpAIifHOTO eKCIIEPUMEHTY €JIeKTPOIi3y po3uuHiB coiei. Ckuan: emaicts 200-500 | mpu BHBUSHHI 3aKOHOMIpHOCTEH TIepediry
MJI, KpHIIKa, y SKy BOyIOBaHI KIIEMH i3 3aTHCKadaMH eJIeKTpoXiB. MICTHTh MigHWH, NWHKOBHHA | XIMIYHHUX peakmii
(mikeneBwit), rpadiToBi eIEKTPOIU
1.22. Citka naTtyHHa HarpiBaHHs pe4oBHH Ha CIIMPTIBLI i 4ac 3
Jnst nonepeKeHHs IPSIMOTO KOHTAKTY BiJIKDUTOTO BOTHUILA CIUPTIBKH ab0 ra3oBOi FOPUIKM | JAEMOHCTPAL[IHUX JTOCHTI B
31 CKIISTHMM IIOCYJIOM I/l Yac HarpiBaHHS B HbOMY pe4oBHH. /[piOHOYapyHKOBa KBajpaTHa JaTyHHa
ciTKa
1.23. Ctynka nopuejisinoBa Ne 1 3 TOBKauMKoOM PoGora 3 MiKpOKUIBKOCTSIMH pEUOBHH 2-15*
J1jis1 MexaHIYHOTO TOPIOHEeHHs peuoBUH. Marepian — nopiessiHa
1.24. Turai nast mpokaproBanas Ne 3 IIpoxxaproBaHHs 0Ca/iB Ha MOJyM’1 ra30BOr0 2-15*
006’em 10 M1, MmaTepian — HopluesnsHa najbHUKa 200 y MydenbHiit neui
1.25. TpUKyTHHK 1J15 TULJIIB IIpoxxaproBaHHs 0Ca/iB Ha OJyM’1 ra30BOTr0 2-15*
Jlns urns Ne 3 najbHUKa 200 y MydenbHiit neui
1.26. Tpy6xa xjopKaJjbiieBa OcymryBaHHS ra3iB 2 -15*
Jnst ocynyBaHHSI peqoBHH (Ta3iB)
1.27. Xonommasnuk Tumy XCH JoGyBaHHs ecTepiB, HITPATHOI KUCIIOTH 1
XoNMoAMIBHUK BUKOHAHHSA 3 31 CHIpaJbHOIO BHYTPIIIHBOIO TpyOKoro. [yt 0OMiHY Temiia ABOX | TOIIO
MIOTOKIB, OXOJIOJDKEHHSI Ta KOHAEHcalil mapiB piauH. 3arainbHa noBxkuHAa — 300 MM, YMCIO BHTKIB
cripani — 16 MM, ttidu — 14/23
1.28. Iuninap mipHuii BukoHaHHd 1, 2 KJI (3 HOCHKOM i CKJISIHOI0 0cHOBO10) 1000 M1 [IpoBeneHHs TEMOHCTPAIIITHUX JTOCTI/TiB 1
Jnst BuUMipioBaHHS 00’€My pIIMHH, IO HAJMBAETHCS abO BIIMBAETHCS y MeEKaxX IOBHOI
€MKOCTI 200 YaCTHHH €MKOCTI IFITIHApa
1.29. Ilu¢pposuii mikpockon HocnixenHst Gi3nYHUX 1 XIMIYHAX SBUII. 1

ITpamoe y pexkmmax WEB-kamepn Ta Mikpockoma 3 MOMIJIHMBICTIO BHMIPIOBaHHS JIiHIHHUX

JlocIipKeHHsT KPUCTAITiB
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BenmuuH. [Ipamtoe 3a npuHIHIOM IH(pPoBoi kKaMepu — 301IbIIye 00’ €KT, pOOUTH 3HIMKH i TIepeae Ha
KOMIT FOTEp JJISl MPOBEJCHHS AOCHTIDKEHb B PEKUMI peaJIbHOTO Yacy Ta apXiBYBaHHS Pe3yIbTaTiB

1.30. OudpoBa 1oKymMeHT-KamMepa

3abe3mneuye:

JEeMOHCTPAIiI0 TUIOCKUX TOKYMEHTIB (Tamepu, KHIKKH, XKypHanu) GopmaTroM He MeHme A4, a
TaKOXX 00’ €MHUX IPEAMETIiB, KPUXKHIX 00’ €KTiB TOIIO 0e3 OMepeTHhOT0 CKaHyBaHHS;

BUBEJICHHSI YITKOTO 300paKeHHS B YMOBAaxX OCBITJIEHOI MIKIJIBHOI ayauTopii 3 MOMIIMBICTIO
ABTOMAaTHYHOTO (DOKYCYBaHHS Ta PEryJIIOBaHHS MiICBITKH pPOOOYOi 30HU KaMepH.

[ToBHOKOJILOPOBE 300pa)KCHHS 3 IOKYMEHT-KaMepH BUBOJHUTHCS B PEXKHMMI OHJIAIH Ha KOMIT IOTEP
ByMTensl abo Ha mpoekTop. JloKkymMeHT-kamepa Mae OyTH CYMICHOIO 3 ONEpalliifHOI CHCTEMOIO Ha
KOMIT'FOTEpi BUYUTEISI T4 MIIKIIOYATUCS 10 KOMIT FOTepa BUUTENs abo mpoekTopa 3a momomororn USB-
iHTEepdeiicy

2. PeakTuBu
(moxaTKOBI)

2.1. PeakTuBH 101aTKOBI
Epioxpom yopumii T
InauKaTOp 1Sl KOMIUIEKCOHOMETPUYHOTO TUTpYBaHHs. TBepauid. 0,01 xr

BusHaueHHs 3arajgbHOT TBEPAOCTI BOAN

Hon kpucramiunmii
0,05 kr

JeMoHCTpais XiMiYHHX BIACTHBOCTEH
aJIFOMIHIIO.
JemoHcTpanis sBumma cyomimarii

Kauiii rexcauianogepar(Il)
2KoBTa kpoB’stHa cib. J{j1s MpOBEACHHS SIKICHUX peakxIliii Ha HoHH Fes+, 0,1 xr

Kauiii rexcauianogepar(I1)
UepBona KpoB’siHa cinb. st IPOBEACHHS SKICHIX peakiiil Ha ifonn Fe?'; ms BupomyBanns
Kkpucraiis, 0,2 kr

Kauiii nuxpomar

OKHCHO-BIIHOBHI peakiii y po3urHax.

0,1 xr OKHCHEHHS OpraHiYHUX PEUYOBHUH
Kauniii Tiouianat (ponanin) TIpoBe/IeH s SKICHUX peaKiliii Ha fionn Fe**
0,05 kxr

Kucaora magiaesa
dikcanamu (crapaapT-TUTPH), 10 MTYK B yIakoBmi

[IpoBeneHHs KiIbKICHOTO aHai3y

JIiTii xs0pug

BusBneHHs KaTiOHIB 32 KOJIBOPOM MOIYM s

0,01 kr
Manraun(Il) cyasdar JocikeHHs. OCHOBHUX KJIaciB
0,05 xr HEOpraHiYHUX CIIOJYK

Harpiii cmnikar
Harpiii cunikar Hanorigpat, 0,05 kr

JleMOHCTpallis BIACTUBOCTEH CHITIKATHOL
KHUCJIOTH 1 CHIIIKATiB

Harpiii cynbdir
0,05 kr

JleMoHCTpallisi OKHCHO-BIZTHOBHUX PEaKLiH y
pO34YMHAX

Harpiii Tiocynsdart nenrarigpar
Yna. Dikcananu (ctanpapt-Tutpy), 10 mITYK B ynakosui

KinpkicHe BU3Ha4YeHHS Hoay. BinHOBHHK
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Tpunon b BH3HaYeHHA 3araibHOl TBEPAOCTI BOJH 2
JunarpieBa cine EJITA. dikcananu (cTaHaapT-THTPH). 10 ITYK B yNaKoBLi

* KinbkicTe OgMHHMIG 3ac06iB HaBYyaHHA Ta OONagHAHHA, 11O BXONATH OO KOMIUIEKTIB, KOMIUIEKCIB, HaOOpiB, BH3HA4Ya€ThCA BIAMOBIAHO [0 CEPENHBOI HAMOBHIOBAHOCTI Kjacy
3arajibHOOCBITHBOIO HABYANBHOIO 3aKafy.

JlupexTop AenapTaMeHTy 3araibHoi CepeHbOI Ta JOMIKUILHOI OCBITH 10. I'. Kononenko
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