DIBUKA
7-9 knacu

Haguanena nporpama

[IpoekT po3BaHTaXKEHHSI POTpaMu

YepBOHUM yTOUHEHI (OHOBJICHI) MUTaHHS 3MICTY i1 BUMOTH
3akpeciieHUM, T€ 1110 TPUOUPAETHCS 3 MPOrpaMu a00 MEPEHOCUTHCS 13 OCHOBHOTO
Marepiaiy J0 IpyropsaHoro (HampuKiiaa, y MPOeKTH)



IHosicHIOBAJIbLHA 3alIUCKA

dizuka € QyHIaMEHTAIBHOIO HAYKOIO, sIKa BUBYAE 3arajibHi 3aKOHOMIPHOCTI
nepediry MpUPOJIHUX SBUII, 3aKJIaJa€ OCHOBH CBITOPO3YMIHHS Ha PI3HHX PIBHAX
Mi3HAHHS MPUPOAM W HaJae 3arajbHe OOIPYHTYBAaHHSA MPUPOJHUYO-HAYKOBOI
kaptuHu cBity. CydacHa (i3uKa, KpiM HAyKOBOT'O, Ma€ BaKJIUBE COLIOKYJIbTYpHE
3HaueHHsS. BoHa cTama HEBII'€MHOIO CKJIAJOBOIO  3arajbHOi  KYJIbTYpPH
BHCOKOTEXHOJIOTTYHOTO 1H()OPMAIIIIHOTO CYCHiIbCTBA.

OyHgameHTanpHUN Xapaktep (i3uvHOro 3HaHHS SK (igocodii Hayku i
METOJIOJIOTIi TMPUPOAO3HABCTBA, TEOPETUYHOI OCHOBU CY4YacCHOi TEXHIKH U
BUPOOHMYNX TEXHOJIOTIM BH3HAYA€ OCBITHE, CBITOTJIAIHE Ta BUXOBHE 3HAUCHHS
MIKUTBHOTO KYpCy (PI3UKH SIK HABYAJIBHOTO MpeaMeTa. 3aBISKUA [IbOMY B CTPYKTYp1
OCBITHBOI ramy3i «[Ipupomo3HaBcTBO» BiH Bifirpae posib 0a30BOro KOMIIOHEHTA
IPUPOJHUYO-HAYKOBOI OCBITM U HaJeXWUTh IO 1HBaplaHTHOI CKJIAJ0BOI
3arajJbHOOCBITHROT MIATOTOBKM YYHIB B OCHOBHIM 1 cCTapmiiid IIkojax.
HackpizHuMH 3MICTOBUMHU JIiHISIMH (PI3MYHOTO KOMIIOHEHTY € KaTeropiajabHi
CTPYKTYpH, IO Yy3TOJKYIOThCS 3 3arajJbHUMH 3MICTOBUMHM JIIHISIMH OCBITHBOI
ray3i “Ilpupomo3HaBcTBO”, a came:

- ®di3uka sSK npupoHUYa Hayka. MeToIu HayKOBOTO I13HAHHS.

- PedoBuna i nmose. byioBa pe4oBHHM 1 CTPYKTYPHI PiBHI (DI3UYHOTO CBITY.

['pasiTariitne nose. Enektpomaruitae nosue. CBiTIo.
- Pyx 1 B3aemonii. @yHaameHTanbHi B3aemoii. Di3udHa CyTh MEXaHIUHHX,
TEIJIOBUX, €JICKTPOMATHITHUX, ONITUYHUX, SIICPHUX SBUII.

['onoBHa MeTa HaBYaHHS (PI3MKM B CEPEAHIN IIKOJI MOJSITae B PO3BUTKY
OCOOUCTOCTI, CMAHOBIEHHI  HAYKOBO20 CBIMO2NA0Y U BIONOBIOHO20 CMUTIO
MUCTEHHS, (DOPMYBAHHI NPeOMemHOl, HAYKOBO-NPUPOOHUHOL (K 2any3esoi) ma
KII0YOBUX KOMHEemeHmMHOoCmel (YVMIHHA BUUMUCS, CRIIKY8AMUCS 0epHCABHOIO,
PIOHOIO ma [HO3EMHUMU MOBAMU, MAMEMAMUYHA, COYIANbHA, 2POMAOAHCHKA,
3a2a1bHOKYIbIMYPHA, RIONPUEMHUYbKA i 300p08’5130epexrcy8aibHa
KOMNEemeHmHOCMI) YUuHi8 3acobamu (izuxu K HA8UAIbHO20 Npeomemd.

[IpeamMeTHa KOMIIETEHTHICTh SIK OCOOMCTICHA XapaKTEPUCTUKA YUHS
nepeadoavae peaizalio CHCTEMH BUMOT, IKUMH € TIPEJIMETHI KOMITCTSHITIT:

— TMOSACHIOBATH TMepedir (GI3UYHMX SBUII 1 TPOIECiB 1 3’sCyBaTH iXHi

3aKOHOMIPHOCTI;

— 3aCTOCOBYBATH OCHOBHI METOJIM HAYKOBOI'O MI3HAHHS;

— XapaKkTepu3yBaTu CydacHy (i3U4HY KapTHUHY CBITY;

— PO3YMITH HayKOBI 3aCaJiy CY9aCHOTO BUPOOHHIITBA, TEXHIKH 1 TEXHOJIOTIH;

— BHUKOPUCTOBYBAaTHM HAOyTI 3HAHHS B TOBCSAKJICHHIM NpPaKkTUYHIN

JISITBHOCTI,

— OLIHIOBAaTH MEXI1 3aCTOCYBaHHs (DI3UYHUX 3aKOHIB 1 TEOPIil;

— BUSIBIISITA CTABJICHHS JI0 POJII (PI3MKU B PO3BUTKY 1HIIUX MPUPOTHHUUX
HAyK, TEXHIKM 1 TEXHOJIOTiM, 3aCTOCYBaHHS IOCSTHEHb (DI3UKH IS
paIlioHAIBHOTO MPUPOJOKOPUCTYBAHHS Ta 3amoOIraHHsS 1X IIKIJIUBOTO
BIUTMBY Ha HABKOJIMIITHE MPUPOIHE CEPEIOBUIIE 1 OpraHi3M JIOANHH.



di3uka pa3oM 3 IHIIMMHU TPEeIMEeTaMH POOWTH CBI BHECOK y (hOpMyBaHHS
KITIOYOBHX KOMIIETEHTHOCTEH. 30KpeMa, HayKOBO-TIPUPOAHMYOI KOMITETEHTHOCTI,
1o € 0a30BOI0 B raiy3i npupoao3HaBcTBa. Cripusie po3BUTKY MaTeMaTHYHOI KOM-
METEHTHOCTI I11JT 9ac PO3B’sS3yBaHHS PO3paxXyHKOBHUX Ta TpadiuHux 3amady, iHPOP-
MalliifHO-KOMYHIKAI[IHHO1, 110 Tepeadadae yMIHHS BHKOPUCTOBYBaTH iH(OpMa-
IIHHO-KOMYHIKaIlil{HI TEXHOJIOT11, €JIEKTPOHHI OCBITHI PECypCH Ta BIANOBIIHI 3a-
coOM i1 BUKOHAHHS HAaBYAJIIBHUX MPOEKTIB, TBOPUYUX, OCOOMCTICHUX 1 CYCHIIBHO
3HAYYIIUX 3aBJIaHb. ['pomansHchbka, 3araJbHOKYJIbTypHa i 3110-
pOB’s130€epeKkyBajbHa KOMIIETEHTHOCTI (DOPMYIOTHCS 111 YaC BUBYEHHS 1ICTOPUYHO-
HAayKOBOT'O Marepially, 1[0 PO3KPUBAE MPOIIEC CTAHOBIICHHS (Pi3UKU B YKpaiHi K
MOCTYIIOBY 1 HAOJIEMJIMBY peaii3aliio 1JIei BUAATHUX NPEICTABHUKIB YKPAaiHCHKOI
¢13uuHoi Hayku. Came B mpoueci HaBYaHHS (PI3MK 3a0€31eUy€ThCS CTAHOBJICHHS
HAayKOBOT'O CBITOTJISTY M BIJMOBIJIHOTO CTUJIIO MUCJEHHS Y4YHIB, IK OCHOBU (op-
MYBaHHSI aKTUBHO1 JKHTTEBOT MO3UIIIT B IEMOKPATHYHOMY CYCH1JIbCTBI, OPI€EHTOBA-
HO1 Ha 3araJIbHOJIIOJICHKI IIIHHOCTI, JOAIMBE CTaBJICHHS J0 BJIACHOIO 3JI0POB’S Ta
3JI0POB’S 1HIIKX JIFOJIEH, 10 HABKOJIMIITHBOTO CBITY.

kinpHUE Kypc GI3UKA MOOYTOBAHO 3a JIBOMAa JIOTIYHO 3aBEpPIICHUMU
KOHIIEHTPaMH, 3MICT SKHX Y3TOJUKYEThCS 31 CTPYKTYPOIO CEpEIHBOI 3arajbHo-
OCBITHBO1 IITKOJIH:

1) B ocHOBHil mkosi (7-9 Kiacw) BUBYAETHCS JIOTIYHO 3aBEPIICHHIA

0a30BUil Kypc (13UKH, SKUM 3aKJ1a/la€ OCHOBU (PI3MYHOTO 3HAHHS;

2) 'y crapiriii Ko BUBYCHHS (Di3UKH BiIOYBAETHCS 3aJIEKHO BiJl 0OpaHOTO

npod 0 HaBYaHHS.

B ocHOBHIN mikoni (i3UKy MOYMHAIOTh BHBYATH SIK OKPEMHUI HaBYAJIbHHIA
npeaMeT, 3MICT ¥ BUMOTM JI0 3aCBOEHHSI SIKOTO € €IWHUMM JIJIi BCIX YYHIB.
VYpaxyBaHHs Mi3HaBAJIbHUX IHTEPECIB YUHIB, PO3BUTOK IXHIX TBOPYMX 3/110HOCTEH 1
dbopMyBaHHS CXHJIBHOCTI JIO HaBYaHHSA (PI3MKKW 3MIMCHIOETBCS  3aBISKH
OCOOHMCTICHO OpIEHTOBAHOMY IMIAXOdY, 3alpOBaHKEHHIO KYpCIB 3a BHOOPOM,
MPOBENCHHIO (DaKyJIbTaTUBHUX Ta I1HAWBIAYyAJIbHUX 3aHATh 1 KOHCYJbTallli 3a
paxyHOK BaplaTMBHOI CKJIaJJOBOI HaBYAJIBLHOTO TutaHy. [lepenbadaeThcsi Takox
MOXJIMBICTh TIOTJIMOICHOTO BUBYCHHS (DI3UKH 3a CTICIIaJIbHOI MPOrPaMoro.

baszoeuii xypc ¢hizuxu (7-9 xiaacu) 3akiaama€ OCHOBH (PI3UYHOIO 3HAHHS Ha
SBUIIHOMY ((DEHOMEHOJIOTIYHOMY) pIBHI: Y4YHI OMAHOBYIOTh CYTh OCHOBHHX
(G13UYHUX SIBUIL, MOHSTH 1 3aKOHIB, OBOJIO/IBAIOTh HAYKOBOIO TEPMIHOJIOTIEIO,
OCHOBHMMH METOJAMH HAyKOBOTO TIIi3HAHHS Ta aJIrOpUTMaMH pPO3B’sI3yBaHHS
G13MYHMX 337a4, Y HUX PO3BUBAIOTHCS €KCIIEPUMEHTANIbHI BMIHHA M JOCI1THUIBKI
HAaBUYKH, (OPMYIOTHCS YSIBIEHHS NPO (PI3UYHY KapTUHY CBITY. BiH IpyHTyeTbhCs
Ha TUX 3HAHHAX 3 OCHOB (PI3MKH, SKI YYHI OTpUMAaJd Ha OLIbII PaHHIX eTarax
HABYaHHs, 30KpeEMa Ha ypOKax MPUPOJIO3HABCTBA B MOYATKOBIM MIKOJI 1 5 Kjaci, a
TaKO’X Ha MOBCSKICHHOMY JIOCBiJl Mi3HAHHS HAaBKOJMUIIHBOTO CBITY, SKOTO y4HI
HaOyBalOTh y KUTTI. 3aBEpIIYEThCs 0a30BUM Kypc (BI3UKKA PO3IAIIOM «3aKOHU
30epeKeHHS», B SKOMY aKIIEHTYETbCS yBara Ha YyHIBEPCAIbHOMY XapakKTepi Ta
GbyHIaMEHTAIBHOCTI 3aKOHIB 30€pPEeKEeHHs] B TMPUPOJI Ta IUICHOCTI (Pi3UUHOT
KaptuHu cBiTy. Ha mnpukimani xmacuuHoi MexaHikKu (GOPMYIOTHCS —YMIHHS
OIIIHIOBATH MEK1 3aCTOCYBaHHS (PI3UYHUX 3aKOHIB 1 TEOPIiil.



Po3nonin HaBYANbHKUX TOJMH MDK PO3JAUTaMU mporpamu 0a30BOTrO Kypcy €
OpIEHTOBHUM. BuwuTenr Mae mpaBo 3MIHIOBAaTU OOCAT TOJWH, BIJIBEICHHUX
MpOrpamMor0 Ha BUBYEHHS OKPEMOi TeMH (pO3aLTy).

BuBuenns 6a3oBoro Kypcy (pizuku 3akiagae mijBaJuHU HaBUYaHHS (DI3UKU Y
CTapIIiid IIKOJi, 3MICT SKOro (OPMYETHCS HABKOJO OCHOBHHUX (PI3UYHUX
IPUHITUIIIB 1 TEOPIM Ta 3aCBOIOETHCS HA OLIBIII BUCOKOMY PiBHI y3arajJbHEHHS.

Takum yuHOM, 3aBJJaHHSAMHU KYpCy (P13MKU OCHOBHOI IITKOJIH €:

— chopmyBati B yuHIB 0a30Bi (hi3MUHI 3HAHHS MPO SBHILNA MPUPOIH,

PO3KPUTH ICTOPHUYHUN [UIAX PO3BUTKY (I3UKH, O3HAHOMUTH iX 13

TISUTBHICTIO Ta BHECKOM BITJOMHX 3apYO1KHHMX M YKpaiHChKUX (i3UKIB;

— PO3KpHUTH CyTh (yHAAMEHTATHHUX HaYKOBUX (haKTiB, OCHOBHHUX MOHSTH 1

3aKOHIB (p13MKH, TTOKA3aTU PO3BUTOK (PyHAAMEHTAJIbHHUX 17eH 1 TMPUHITUIIIB

b13uKwy;

— cdopMyBaTU B yUHIB QITOPUTMIYHI TPUHOMU PO3B’S3yBaHHS (PI3UUHUX

3a/lay Ta €BPUCTUYHI CIOCOOM TMOUIYKY PO3B’S3KIB MPAKTUYHUX KUTTEBUX

npo0JieM;

— cdopMyBaTh U PO3BUHYTH B YYHIB €KCHEPUMEHTAJIbHI BMIHHSA U

JOCTITHUIIbKI HABUYKH, YMIHHS ONHCYBaTH M OIIHIOBATH pe3yJbTaTH

CIIOCTEPEKEHb, IJIaHyBaTH W MPOBOAUTU JOCIIIM Ta EKCIEPUMEHTAJIbHI

JOCITIDKCHHS, 3J1MCHIOBAaTH BUMIPIOBaHHS (DI3WYHUX BEIIMYHUH, POOUTH

y3arajJbHEHHS i BUCHOBKH;

— PO3KpUTH POJib (I3UYHOTO 3HAHHS B JKUTTI JIIOJAWHH, CYCIUIBHOMY

BUPOOHMIITBI ¥ TEXHIIll, CYTHICTb HAYKOBOI'O Mi3HAaHHA 3aco0aMH (i3HKH,

CIPHATH PO3BUTKY IHTEPECY IIKOJISAPIB 10 (PI3UKH;

— CHOHYKATH YYHIB KPUTUYHO MUCIHTH, 3aCTOCOBYBATH HAOYTI 3HAHHS B

MPaKTUYHIN JTISJIBHOCTI, BUSBISATH CTaBJICHHS 10 JOBKULIS Ha 3acajax

€KOJIOT1YHOI KYJIbTYpH;

— cdopMyBaTH B HHUX VSBICHHSA Mpo GI3WYHY KapTHUHY CBITY, Ha

KOHKPETHMX  IpUKJIagax  I[OKa3aTh  MPOsSBH  MOPAJIBHOCTI  LIOJO

BUKOPDHCTaHHA HAyKOBOTO 3HAHHSI B JKUTTEASUIBHOCTI JIIOAWHU ¢

IPUPOAOKOPUCTYBAHHI.

3aCBOEHHS YUHSIMU CUCTEMHU (DI3UYHUX 3HAHB Ta 3JaTHICTh 3aCTOCOBYBATH X
y TIpoLecl Mi3HAaHHA 1 B MPAKTUYHIA JISUTBHOCTI € OJHHMM 13 TOJIOBHHMX 3aBJaHb
HaBYaHHA (i3UKM B cepefHid mkom. ToMy CHCTEMOTBOPYMMHM €J€MEHTaMU
HIKIJTBHOTO KypcCy (Di3UKH BUCTYIAIOTh:

— YYTTEBO YCBIJOMJICHI YSABIIEHHS IIKOJSIPIB MPO OCHOBHI BJIACTHUBOCTI Ta
SBUILA HABKOJIMIIHBOTO CBITY, SIKI CTalOTh NPEAMETOM BHUBYCHHS B
NMeBHOMY po3aum (i3uku (HampWKiIaaA, MEXaHIdHWi pyX y HOro
OyZIEeHHOMY CIPUMHSTTI SIK TIEPEMIIICHHSI B IPOCTOP1, TPOCTOPOBO-YACOB1
YSIBJICHHS TOILIO);

— OCHOBHI TOHSTTS TEOPETUYHOTO OazucCy (HAMPUKIAI, JJIsi MEXaHIKH 1Ie
IIBUJIKICTh, CHJIa, Maca, €Hepris), 1/1ei Ta MPUHIUIH, 1110 X 00’ €AHYIOTh
(mpuMipoM, BIJHOCHICTh pyXy), HEOOXiJHI [Js YCBIAOMJIEHHS CYTI
nepediry ¢Gi3UYHUX SBHUIIL 1 TPOIIECIB;



— aOCTpaKkTHI MOJeNi, TMOKJIaJeHI B OCHOBY TEOPETUYHOI CHCTEMHU
(MaTepianbHa TOYKA, IHEpLiaJIbHA CUCTEMA BIJUTIKY TOIIO);

— ¢dopmynu, pIBHSHHS W 3aKOHM, IO BIATBOPIOIOTH CITIBBIJIHOIIEHHS MIXK
G13MYHUME BETMYUHAMU;

— PI3HOMAaHITHI 3aCTOCYBaHHS (DI3UYHUX 3HAHb JJISI TOSCHEHHS >KUTTEBUX
cuTyariii abo pO3B’s3aHHSA TMPAKTUYHUX 3aBlaHb, a TAKOX HACHIIKU iX
BUKOPHUCTAHHS B IMI3HABAJIbHIN MpakTHIll (PO3paxyHOK TrajbMIBHOTO HUIIXY,
TEIJIOBOTO OajaHCy, CIEKTPUYHMX KiJ1, TO0Y10Ba 300payKeHb TOIIIO).

[lepeneceno a6G3ai: Y mnporeci HaBuyaHHA (I3MKM B OCHOBY HaBUYaJbHO-

MM3HaBaILHOL I[iHJ'IBHOCTi y‘IHiB MNOKJIaAar0Th INNIAHW  y3araJbHIOBAJIBHOI'O
XapaKTepy, 3a JAKHMH PO3KPHUBACTLCA CYThb TOIO YU IHIIIOTO IIOHATTSA, 3aKOHY,

dakTy TOIII0.

v
v
v

AN

ANANE N NN Y U U N N NN

<

Tak, 3MmicT nHaykosozo paxmy (pynoamenmanvrnoco 0ocioy) BABHAYAIOTh:
CyTh HayKOBOTO (DaKTy UM OTHC JOCITIIY;

XTO 3 YYCHUX BCTAaHOBUB JaHUH (paKT YU BUKOHAB JTOCIII;

Ha IMIJICTaBl SKUX CY/PKEHb BCTAHOBJICHO JaHUW (pakT abo cxemMaTUYHUU
OIKC JTOCIIIJTHOT YCTAaHOBKH;

SIK€ 3HAYEHHSI BOHU MAlOTh JIJIsi CTAHOBJICHHS ¥ PO3BUTKY (P13UYHOI TEOPIi.
JI1st nosicHeHHs i3uyHo20 A6uwja HEOOX1THO YCBIIOMUTH:

30BHIIIHI O3HAKU TMepediry IbOTr0 SBUINA, YMOBHU, 3a SKHUX BOHO
B110YBa€THCH;

3B’SI30K LIbOTO SBUINA 3 1HIIINMH;

AK1 (DI3UYHI BEJIMUUHUA HOTO XapaKTepU3yIOTh;

MO>KJIMBOCTI TTPAKTUYHOTO BUKOPHUCTAHHS SIBUIIA, CIIOCOOU TMOMEPEIKEHHS
IITK1IJTMBUX HACHIIKIB HOTO TIPOSIBY.

CyTHICTb NOHATTA i3uuHOi GenuyUuHY BU3HAYAIOTh:

BJIACTUBICTh, Ky XapaKTEPU3YE IIs1 BETMUHNHA,

il o3HaueHHd (gediHilisg) Ta popmyia, MOKIAIeHa B OCHOBY O3HAUYEHHS;
3B’SI30K JaHOI BEJIMYMHH 3 IHITHMH;

OJUHUII (PI3UYHOI BEIMUUHM;

crocoOu i BUMIPIOBaHHS.

Jnst 3axony 1e:

roro QgopmysroBaHHS, YCBIJOMIJICHHS TOTO, 3B 30K MIXK SKHMH SIBHIIIAMH
BIH BCTAHOBIIIOE;

MOro MaTeMaTUYHHUM BUPA3;

nociiaHl (paKTy, M0 TPUBEIH 10 BCTAHOBIIEHHS 3aKOHY a00 MiATBEPIKYIOTh
HOTO CIpaBeNINBICTh;

MeX1 3aCTOCYBaHHS 3aKOHY.

s mooeni HeOOX1HO:

JaTy ii onrc abo HaBeCTH ACQiHIIIIO;

BCTAHOBUTH, SIK1 peajibHl 00 €KTH BOHA 3aMIIILYE;

3’CyBaTH, J0 SIKOT KOHKPETHO T€OPii BOHA HAJIEKUTB;

BU3HAYMTH, Bl 4YOro MH abCTparyeMocsi, YMM HEXTYEMO, BBOJISYHU ITIO
171eai3aio;

3’sICyBaTH MEX1 Ta HACJIIIKW 3aCTOCYBAHHS II1€1 MOJIEIII.



3aranpHa XapaKTepUCTUKA (i3uuHOi meopii Ma€ MICTUTH:
nepeik HaykoBUX (akTiB 1 TIMOTE3, SIKI CTAIM MIJCTaBOIO PO3POOJICHHS
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MOHSATIMHE AAPO TEOPii, BU3HAUCHHS 0a30BUX MOHATH 1 MOJIETICH;

OCHOBHI TOJIOKEHHS, 1711 ¥ MIPUHIIMIIH, TTOKJIaJeHl B OCHOBY TEOPIi;
PIBHSIHHS 1 3aKOHH, 1110 BU3HAYAIOTh MaTEMAaTUYHUH anapar Teopii;

KOJIO SIBUI 1 BJIACTUBOCTEH T, SIKI JaHAa TEOpis MOXKE IOSCHUTH abo
CIPOTHO3YBaTH B Mepeoiry;

MeX1 3aCTOCYBaHHS TE€OPIi.

Sk BimoMo, (pi3uka IPYHTYETHCS Ha eKCriepuMeHTi. ToMy 1 ii 0cOONMBICTD
BU3HAYAE HU3KY CHENU(IYHUX 3aBJaHb IIKUIBHOTO Kypcy (i3HKH, CIIPIMOBAHHUX
Ha 3aCBOEHHS HAYKOBHMX METOIB Mi3HAHHS. 3aBISKA HaBYAILHOMY (i3MUYHOMY
eKCIIEPUMEHTY y4YHI OBOJIOJIBaIOTH JOCBIIOM MPAKTHYHOI JISUTBHOCTI JIIOJICTBA B
rairy3i 3100yTTs (GakTiB Ta MOMEPETHHOTO 1X y3arajJbHEHHS HA PIBHI €MIIPUYHUX
ySIBJICHb, MOHATH 1 3aKOHIB. 3a TaKMX YMOB EKCIIEPUMEHT BHUKOHYE (DYHKIIIIO
METO/y HaBYAJIBbHOTO MI3HAHHS, 3aB/SKH SKOMY y CBIJIOMOCTI YUHSI YTBOPIOIOTHCS
HOBI 3B’SI3KM W BimHOIIEHHS, (opMyeThcs ocobucticHe 3HaHHSA. Came uepes
HaBYaJIbHUMN (DI3UYHHUM €KCTIEPUMEHT Halie(heKTUBHIIIE 3/1ACHIOETHCS AISUTbHICHUIN
X1 10 HaBYaHHS (PI3HKH.

3 iHmoro OOKy, HaBYaJbHUU (I3UYHUN EKCIIEPUMEHT JHUJIAKTUYHO
3a0e3nedye NpouecyalibHy CKJIaJ0BY HaBYaHHs (D13UKH, 30KpeMa (DOpMY€e B yUHIB
EKCIIEpUMEHTaJIbHI ~ BMIHHA W  JOCHIAHMIIBKI ~ HaBUYKH, 030poroe  iX
IHCTPYMEHTAp1EM HAYKOBOT'O JOCIIKEHHSI, AKUH CTa€ 3acCO00M HaBYaHHS.

TakuM yMHOM, HaBYAIbHUN (PI3UYHUN E€KCIEPUMEHT SIK OpraHiuyHa CKJIaJ0Ba
METOJMYHOI CHUCTEMU HaB4aHHS (i3uku 3a0e3neuye (POpMyBaHHS B Y4YHIB
HEOOXITHUX MPAKTUYHHUX YMiHb, AOCHIIHMIIBKAX HABUYOK Ta OCOOHMCTICHOTO
JIOCBIJTy  €KCIIEpUMEHTAIBHOI  JISJIBHOCTI, 3aBASKH SKHM BOHH  CTalOTh
CIPOMOKHUMHU y MeXax HaOyTUX 3HaHb pPO3B’S3yBaTd Ii3HABaJbHI 3aBIaHHS
3acob0amMu (HI3UYHOTO EKCIIEPUMEHTY. Y IIKUIBHOMY HaBYaHHI BIH peasli3ye€TbCsl y
dbopmi JEeMOHCTPaLIHOTO 1 (PPOHTAIBHOTO EKCIIEPUMEHTY, JTabOpaTOpHUX POOIT,
(b13UYHOTO MPAKTUKYMY, HABYAIBHUX MPOEKTIB, MO3aypPOYHUX JOCII/IIB TOIIO.

Y cucremi HaBYalbHOrO (hI3UYHOTO EKCICPHUMEHTY OCOOJIMBE MiCIIe
HAJICXKUTh JabOpaTOpHUM poOOTaM, siKi 3a0e3MeuyloTh MPAKTUYHY MiATOTOBKY
yuHiB. BukoHaHHs 1abopatopHUX poOIT nependayae OBOJIOAIHHS YUHSIMU MEBHOIO
CYKYINHICTIO YMiHb, SKI B I[IJIOMY CKJIaJlal0OTh Yy3arajlbHEHE EKCIIEpUMEHTAaJIbHE
BMiHHS. BOHO Mae ckilagHy CTPYKTYypy, €IEMEHTaMH SKOT €:

a) YMiHHA naaHysamu excnepumenm, TOOTO (HOpMyIIOBaTH HOTO METY,
BU3HAYATH  CKCIICPUMEHTAJbHUH  METOJ 1 JaBaTH WOMY  TEOPETUYHE
OOTpYyHTYBaHHsI, CKJIaJaTH TUIaH JOCITy ¥ BU3HAYATH HAMKpallll yMOBU JJis HOTO
MIPOBENICHHSI, OOMpaTH ONTUMAJbHI 3HAYCHHS BUMIPIOBAHMX BEJIMYMH Ta YMOBH
CIIOCTEPEKEHB, BPAaXOBYIOUH HASIBHI €KCIIEPUMEHTAIBHI 3aC00H;

0) yminHs niocomyseamu excnepumenm, T00T0 0oupaT HeOOXiHEe 00IaTHAHHS
W BUMIPIOBAJIbHI TpWiIau, 30UpaTty JOCHIIHI YCTAHOBKH YW MOJIEN, PalliOHAIBLHO
PO3TaIIOBYBaTH IPUJIA/IU, TOCATAIOYN O€3MEUHOTO TIPOBEACHHS TOCIIY;

AN
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B) YMIHHA cnocmepieamu, BU3HA4YaTH METY M 00’€KT CHOCTEpEKEHHS,
BCTAHOBJIIOBAaTH XapakTepHI O3HAKU mepeliry ¢GIi3WyHUX SBUIN 1 IIPOIIECIB,
BUJIUIATH 1XH1 CyTTEB1 O3HAKHU;

T) VYMiHHA eumiprosamu (i3uyHi GeIuduHU, KOPUCTYIOUHUCH PI3HUMU
BUMIPIOBAJIbHUMHU MpUJIaZlaMUd Ta MIpUJIaMH, BU3HAYaTH IIHY MOAUIKH IIKau
puiIay, 3HIMaTH MOKa3H NpUaay;

I) YMiHHA 00poOasMU pe3yibmamu eKcnepumenny, OOUUCIIOBaTH 3HAUCHHS
BEJINYMH, 3HAXOIUTH TOXUOKH BUMIPIOBaHb, CKJIAaTH TaOIUIll OACPKAHUX JaHUX,
TOTYBaTH 3BIT PO MPOBEJIEHY POOOTY, 3aNTUCYBATH 3HAUYCHHS (DI3UUHUX BEIUYUH Y
CTaHAapTU30BAHOMY BUTJISIII TOIIIO;

1) VMIHHA IHMepnpemyeamu pe3yibmamu eKcnepumeHmy, OIUCYBaTH
CIIOCTEpPEXKYBaHI SIBUIA W TMPOIECH, 3aCTOCOBYIOYHM (DI3UYHY TEPMIHOJIOTIIO,
MOJIaBaTH  pe3yJbTaTH y BUMNIAAI (GOpMyln 1 piBHSIHb, BCTAaHOBIIOBATU
GbyHKIIOHATBHI 3aJI€XKHOCTI, OyayBaTH rpadiku, poOUTH BUCHOBKH MPO 3J1MICHEHE
JOCITIJIKEHHS BIJIMOBITHO JI0 TIOCTABJICHOT METH.

dopMyBaHHS TAaKOTO y3arajJbHEHOTO €KCIIEPUMEHTAILHOTO BMIHHS — IIPOIIEC
JIOBTOTPUBAIIUH, SIKHW BHMAarae IUIAHOMIPHOI pOOOTH BUMTENS M YUYHIB YIPOJIOBXK
yChOTO HaBYaHHA (i3uku B 1KoJi. [leperiueHi B mporpami IeMOHCTpALiiHI TOCTiIN
i naboparopHi poOOTH € HEOOXITHMMHU 1 JOCTaTHIMHU 100 BUMOT JlepaBHOTO
cTaHzapTy 0a30BOi 1 TOBHOI 3arajikHOi cepeHbO1 OCBITU. [IpoTe 3anexHo Bl yMOB 1
HasBHOI MaTeplajibHOi 0a3u (PI3MYHOro KaOIHETY BUMTEIb MOYKE 3aMIHIOBATH OKPEMI
poboTn abo AEMOHCTpaliiiHI JOCTIIM PIBHOLIHHUMH, BUKOPUCTOBYBATH Pi3HI iXHI
MOXJIMBI BaplaHTU. YUWTEIb MOKE JOMOBHIOBATH I TMeEpetiK J0/IaTKOBUMHU
JOCTIIaMH, KOPOTKOYACHUMH CKCTIICPUMCHTAIPHUMHU 3aBIaHHAMH, 00’ €IHyBaTH
KUTbKa poOIT B OJIHY 3aJIeKHO BiJl 00paHOro IuiaHy ypoky. OOOB’S3KOBOIO st
BUKOHAHHS BCIMa YYHSIMH KJIacy € SIK MIHIMyM OJHa (ppOHTaJibHa jabopaTropHa
poboTa y KOXHOMY pO3IUT mporpamMud (Ha BUOIp Yy4UWTeNs), OILIHKA 3a SKYy
BUCTABIISIETHCS B KJIACHOMY >KYPHAJII IiJ] IATOO 11 MPOBEICHHS.

Oxpemi nmaboparopHi poOOTH MOXKHA BHUKOHYBaTH SK YYHIBCHKI HaBYaJIbHI
MIPOEKTH, a TAKOXK 332 YMOBH BIJICYTHOCTI 00JIa{HAHHS 3@ JOMOMOTOI KOMIT FOTEPHHX
BIpTyaJIbHUX Jlaboparopiii. PazoM 3 TUM MonenbHUN BIpTyadbHH EKCTIEPUMEHT
MOBUHEH TOEHYBATUCS 3 peTbHUMU (DI3UYHUMU JOCIIIIAMHE 1 HE 3aMIIIyBaTH iX.

CamocTiliHe eKCIIEpUMEHTYBAaHHS Y4HIB, OCOOJMBO B OCHOBHIWA IIKOJII,
HEOOXI1JTHO PO3UIMPIOBATH, BUKOPUCTOBYIOUHM HAWIPOCTIIIE YCTATKYBAaHHS, 1HKOJIU
HaBITh CaMOpPOOHI mMpuiaau ¥ 1moOyToBe OO0NaJHAHHS, JAOTPUMYIOUHCH IPABUI
0e3MmeKku >KUTTEMIIbHOCTI. Taki poOOTHM MOBHHHI MaTH TOIIYKOBHM Xapakrep,
3aBJSIKA YOMY Y4H1 30arauyroTbCs HOBUMHU (haKTaMH, y3arajJbHIOIOTh iX 1 POOJISAThH
BUCHOBKH. Y TMpoleci Takoi JiSJIbHOCTI BOHUW MalOTh HABUYUTUCS CTABUTH METY
JOCITIKEHHS, 00MpaTH aJeKBaTHI METOAM ¥ 3aco0u, IMJIaHyBaTH 1 3/1MCHIOBATH
EKCIIEPUMEHT, OOPOOJISATH HOTO pe3yabTaTH il pOOUTH BUCHOBKHU.

EdbextuBauM  3acobom  (GopmyBaHHS ~ MpeAMETHOI W KIIIOYOBHUX
KOMITETEHTHOCTEH YYHIB Yy MpoIleci HaBYaHHs (DI3UKH € HaBYAJIbHI TPOCKTH. Tomy
MPAKTUYHO B KOXHOMY PO3JUII TPOTpaMH 3alpONOHOBAHO OPIEHTOBHI TEMU
HaBYAJIBHUX IMPOCKTIB 1 3a3HAYEHO KUIbKICTh HABYAJIBHUX TOJUH, KA BHIUISETHCS
Ha 1€l BUJ HABUYAJIBHOI MISJILHOCTI YYHIB Ha YPOIIl. YUUTEIh MOXKE JOMOBHIOBATU




e mepenik, 00’€THyBaTH KijibKa MPOEKTIB B OJHMH 3aJIKHO BiJl OOPaHOTO IUIAHY
YPOKY.

HaBuanbpHi poekT po3poOIIsitoTh OKpEeMi YUHI a00 IpyIlu YUYHIB yIPOJOBK
MEBHOTO 4acy (HampuKiIal, MIcsib ad0 CeMecTp) y Mpolieci BUBYEHHS TOTO YH
IHIoro po3auty (¢i3uku. BukoHaHHS HaBYaIbHMX TPOEKTIB Iepeadadae
IHTErPOBaHY JOCIIIHUIIBKY, TBOPUY JISUIbHICTh YUHIB, CIIPSIMOBaHY Ha OTPUMaHHS
CaMOCTIHHUX pe3yibTaTiB 3a KOHCYJBTATHUBHOI JOTIOMOTH BYMTEISA. YUHTEIb
3IIACHIOE YIIPaBIIHHS TaKOIO JISUTHHICTIO 1 CIIOHYKa€ J0 MOIITYKOBOI JiSUTBHOCTI
YVYHIB, JIONIOMAara€ y BH3HAYCHHI METH Ta 3aBJaHb HABYAIBHOTO IIPOEKTY,
OpPIEHTOBHUX TPUHOMIB JOCTIAHUIILKOI MISUTBHOCTI Ta TOIIYK iHGOpMAIii s
PO3B’s3aHHSI OKPEMUX HABYAJIBHO-TI3HABAIBHHX 3a/1ad. DopMy MOJaHHS MPOCKTY
y4eHb OOHMpae caMOCTiHHO, ab0 pa3oMm 3 yuuTeraeM. BiH ToTye mpe3eHTaIlito
OTPUMAHUX pE3yNbTaTIB 1 3AIACHIOIOTH 3aXHCT CBOTO HABYAIBHOTO IPOEKTY.
3axUcT HaBUYAJbHUX TMPOEKTIB, OOTOBOPEHHS Ta Yy3arajibHEHHS OTPUMAHHUX
pe3yJbTaTiB BiIOYBAEThCS HaA CIEMIaIbHO BIABEACHUX 3aHATTIX. OIIHIOBAHHS
HABYAJbHUX TPOEKTIB 3AIMCHIOETHCS 1HAMBIAYaJbHO, 32 CAMOCTIMHO BHKOHAHE
y49HeM 3aBAaHHs. KiJbKICTh TaKuX OIIIHIOBAaHb MOXE OyTH JOBIIBHOIO.

HaByanpHi  eKCKypcCll Ta VYPOKH Cepel  OPUPOAU € HEOOXIIHUMH
CKJIQJJHUKaMHU HaBYaJIbHO-BUXOBHOIO Tpouecy. Bonu mepenbayaioTh CTBOpPEHHS
YMOB JUIsl HAOJIMDKEHHST 3MICTY (DI3MKH 70 PeabHOIO YKUTTS, CIIOCTEPEKEHHS Ta
JOCITIKCHHSI YUHSIMU SIBUII MPUPOAM 1 MPOUECIB KUTTEMISIIBHOCTI CYCHIIbCTBA,
PO3ILIMPEHHS CBITOTJISAY IIKOJSAPIB, (DOPMYBaHHS B HUX JKUTTEBO HEOOXITHHMX
KOMIIETEHTHOCTEH, TOCWJIEHHS MPAaKTUYHOI Ta MpodeciiHO-OpIeHTALIMHOI
CIPSIMOBAHOCTI HABYAIBHO-BHXOBHOTO TpoIecy. Exckypcii MOXyTh MaTH pi3HY
TUAAKTHYHY METy Ta 00'€KTH: MOXYTh OyTH BHIIEPEKYBATBHIUMH 1 TIPOBOTUTHUCS
HaIepe 0 {HI BUBUCHHS HOBOI TEMHU; TEMAaTUYHUMH - JUIS TOMIMIICHHS PO3yMiHHS
YYHSIMH TI€BHOI T€MH 200 PO3/IiTy; KOMIJIEKCHUMH, 1110 OXOIUTIOIOTh IMIUPOKE KOJIO
MUTaHb OCHOB HAayK 1 TPOBOJATHCA HAMPUKIHIII BUBYEHHS pO3AUTY abo
HABYAJILHOTO POKY 3 METOIO y3araJilbHeHHs 3HaHb Ta BMiHb.

Jlo moyaTKy IpOBENEHHSI KOXKHOT €KCKypCli BUMTEINIO CHiJ J0Ope BUBUUTH
00'€KT, O3HAMOMHUTHUCA 31 CIEHIATBHOI0 JITEPATYypor 3a TEMOK EKCKYpCli,
MPaBUJIBHO CIUIAHYBaTH 11 TIPOBENEHHSA. Y TUIaHI MPOBENEHHS EKCKypCii ciij
nepeadaynuTH  METy Ta  JWJAKTUYHI  3aBIaHHS, IOCTITOBHICTH  OTJISIY
eKCKYpCIMHOrO  00'€eKTy, 3aBAaHHS Uil y4yHIB  (COUIBHI, TpymnoBi abo
1HAMBITyaJIbH1), BAKOPUCTAHHS €KCKYPCIMHOTO MaTepialy Ajsi MoJadblIol poOoTH
tomo. [IIpoBeneHHS eKCKypciii Moke 3AlHCHIOBATUCS sIK  NpodeciiHuM
EKCKYpPCOBOJIOM, TaK 1 Oe3mocepeHb0 BUuTeneM. HanepenoaHi eKCKypcii BUNTENb
Ma€ O3HAMOMHTH IIKOJIAPIB i3 TUTAHOM 11 MPOBEJACHHS, IMOCTABUTH PSJT 3allUTaHb,
BIJIMOBI/Il Ha SIKI Y4YHI MOBUHHI JII3HATUCS 1] Yac OMISIAY. 3 METO I1JBUIICHHS
3aI1IKaBJIEHOCTI IIKOJSPIB €KCKYPCI€I0, CIPUSHHS PO3BUTKY B HHUX 1HIIIATUBH Ta
CaMOCTIMHOCTI MOYKHA 3alpOTIOHYBATH 1HIWBIIyaIbHI Ta TPYIOBI 3aBJAaHHS 010
BUBYCHHS OKpeMHX OO0'€KTIB, CKIaJaHHS 3a/a4, 30UpaHHS KOJICKI[IHHOTO
Matepiany, MiArOTOBKH 3BITHUX MaTepiamiB. OOOB'SI3KOBOI0 YMOBOIO MPOBEIACHHS
EKCKYpCIi € IIJTbOBUI IHCTPYKTAXK yUHIB 3 O€3MEKH KUTTEIISITBHOCTI.

[TigOUTTS MACYMKIB €KCKYpPCiit MOXKE 3/IIMCHIOBATHUCS Y Pi3HUX (hopMax:




Oeciam, i 9ac sIKOT BYUTEIND 3'SICOBYE Bpa)KEHHS YUHIB BiJ 00'€KTa, 00TO-
BOPIOE HABAXIMBIIII €Tanu eKCKYpCii,

KOH(EepeHIIii - i1 Yyac SKOi Y4HI 3BITYIOTh I110JI0 BUKOHAHHS 3aIIPpOINIOHOBA-
HUX paHilie 3aBAaHb (ITPOEKTIB),

JTUCIYTY, TiJ] 4ac SKOT0 YYH1 BUCIOBIIOIOTH BJIACHY MO3UIIIIO 100 Mobaue-
HOTO Ta MOYYyTOro;

BHUCTaBKH KOJIEKI[IH, CTIHHIBOK, MAJIIOHKIB, aJIbOOMIB TOIIIO.

KisbKicTh eKcKypciil (K MIHIMyM OJHA Ha pIK), 4ac iX MPOBEAECHHS Ta OOJIK Ha
BIIMOBIJHUX CTOPIHKAaX KJIACHOTO >KypHally, BU3HAYAIOTHCS YYUTEIEM 3a IOro-
JKEHHSIM 3 aJIMIHICTpAaIll€l0 HAaBYAJIBLHOTO 3aKJIay.

OmiHroBaHHS HABYAIBHUX JOCSITHEHb YYHIB 3a PE3yJIbTaTaMH TaKUX EKCKYpCii
3IIACHIOETHCS HA PO3CYH YUUTEIS.

OpHi€ro 3 HaWBXKIMBIMIKX AUISHOK POOOTH B CHUCTEMi HaBYaHHA (PI3UKU B
IIKOJI € pO3B’si3yBaHHs (PI3UYHUX 3a7a4. 3a/7a4l PI3HUX THUMIB MOXHA €(EKTUBHO
BUKOPHCTOBYBAaTH Ha BCIX eTamax 3acBO€HHS (PI3UYHOTO 3HAHHS: JUISI PO3BUTKY
1HTepecy, TBOPUMX 3/10HOCTEH 1 MOTHBAIlli YYHIB 70 HaBYaHHS (I3WKH, Mij 4yac
MOCTAaHOBKH MPOoOJIeMH, 110 MOTpedye Po3B’si3aHHs, Y Mpoleci GopMyBaHHS HOBUX
3HaHb, BUPOOJICHHS MPAKTUYHUX YMiHb YUYHIB, 3 METOIO IOBTOPEHHS, 3aKPITICHHS,
CUCTEMaTHU3allll Ta y3arajibHEHHS 3aCBOEHOTO MaTepiaily, JJII KOHTPOJIO SIKOCTI
3aCBOEHHS HABYAJIBHOTO MaTepiajly YW J1arHOCTYBaHHS HABYAJIbHHUX JOCATHEHb
yuHiB Tomio. CiiJl MIAKPECIUTH, 10 B YMOBaX OCOOUCTICHO OPIEHTOBAHOIO
HAaBYAHHS BAXJMBO 3JIMCHUTH BIANOBIAHUN 1001p (i3UuHKUX 3a1ay, SKUN
BpaxOBYBaB OM MI3HABaJIbHI MOMJMBOCTI M HaxXWIM Y4YHIB, pPIBEHb IXHbOI
TOTOBHOCTI /10 TakKoOi MJISJIbHOCTi, PO3BUBaB OW iXH1 3710HOCTI BIJAMOBIIHO 0O
OCBITHIX MOTpeO. 3a BUMOraMu KOMIIETEHTHICHOTO MiJXOAY BOHU MOBHHHI OyTH
HaOJIMKEHI JO peaJbHUX YMOB SKUTTEMISIIBHOCTI JIIOJIMHU, CIOHYKATH J10
BUKOPUCTaHHA (PI3UYHUX 3HAHB Y )KUTTEBUX CUTYAIIISX.

Posp’si3yBannsa  (izuyHMX 3amad  3a3BUYall  mependavae mpu emanu
OISLIbHOCMI YYHIB.

1) anani3 ¢izuyHoi mpobiiemu abo onuc Hi3UIHOI CUTYAITIT;

2) MomIyK 3aKOHIB, PIBHSIHB Ta MO0Y/10Ba MaTeMaTUYHOT MOJIETI 3a/1a4i;

3) peaunizaliis po3B’s3Ky Ta aHaJI3y OJIEPIKAHUX PE3YJIbTaTIB.

Ha mepuiomy erami BinOyBaeThesi 1moOyaoBa (pizuyHOi Mojesi 3aaadi, IO
M0/1aHa B 11 YMOBI:

— aHaJji3 yMOBHM 3ajjayi, BU3HAYEHHS BIJOMHUX MapaMeTpiB 1 BEJIMYUH Ta
MOIIYK HEBIJOMOTO;

— KOHKpeTu3auis (i3uyHOi MoIeni 3ajayl 3a JIONOMOTror rpadiyHuX
dbopm (puUCyHKH, cXeMH, Tpadiku TOIIO);

— CKOpOYCHHH 3alHC YMOBH 3ajadi, M0 BIATBOPIOE (I3UYHY MOJEITh
3a/1a4i B CHCTEMAaTH30BaHOMY BUTJISIII.

Ha gnpyromy ertami po3B’si3yBaHHS BIJOYBA€TbCS TOMIYK 3B’SI3KIB 1
CHIBBIJTHOILIEHL MK BIZIOMUMH ¥ HEBIJIOMUMU BEIUYNHAMU:

— BHUOYJIOBY€ETbCSI MareMaTuyHa Mojeib (i3uyHOi 3amayi, poOUTHCS
3aIuC 3arajlbHUX PiBHSAHB, 110 BiAMOBIIAOTH (DI3WYHIM MOJIEN 3a/1a4i;




— BpaxOBYIOThCS KOHKPETHI YMOBHM (I3MUHOI CHUTYyallii, OmMucaHoi B
3aJ1ayl, 3J{IHCHIOETHCS MOIITYK T0JaTKOBUX MapaMeTpiB;

— 3arajibHi PIBHSIHHS MPUBOJATHCS 10 KOHKPETHUX YMOB, BIATBOPEHHUX
B YMOBI 3a11a4i, Y (popmi piBHSHHS 3aIUCYETHCS CIIBBITHOIICHHS M1k
HEBIIOMHM 1 BIJOMHUMH BEIUYHHAMU.

Ha tpetpoMy eTarri 3a1HCHIOI0THCS Takl il

— aHajiTH4He, rpadiuyHe abo YncenbHe PO3B’A3aHHS PIBHIHHS BIIIHOCHO
HEB1OMOTO;

— aHaji3 OoJep)KaHOTO pe3yjibTaTy II0JI0 HOro BIPOTIAHOCTI #
peabHOCTI, 3aITUC BIAMOBII;

— y3arajJbHEHHS CMOCOOIB [IAJIBHOCTI, fKI BJIACTHBI JAHOMY THILY
¢b13nuHUX 3a/1a4, MOIIYK 1HIINX HUIAX1B PO3B’A3aHHS.

JUi po3BUTKY TBOpYMX 3A10HOCTEN YYHIB Ta iXHHOI'O PO3YMOBOIO MOTEHLIATY
BaXJIMBOIO (hOpMOIO POOOTH € CKJIaaHHs 3ajad, sKi 3a (I3MYHKUM 3MICTOM MOA10H1
JI0 THX, III0 OYJIM PO3B’s13aH1 Ha ypOIIi, HAMPUKIIA OOCpHEHUX 3a/1a4.

OnHuM 13 ni€BUX €roco0iB (OpMyBaHHS IIHHICHOTO CTaBJICHHS Y4YHIB JI0
GI3MYHOTO 3HAHHS € PO3KPUTTS 3M00YTKIB BITYM3HSHOI (DI3MYHOI HAYKH Ta
BUCBITJICHHS] BHECKY YKPAiHCBKUX YYEHUX Y PO3BUTOK MPUPOJHUYUX HAYK, OCKUTBKU
KOHKPETHI MPUKJIAIA JOCITHEHb YKPATHCHKUX YYEHHX, OCOOJIMBO CBITOBOTO PIBHS,
MalOTh BUpIIIAIbHE 3HAYCHHS B HAIIOHAJILHOMY BUXOBaHHI Y4HiB, ()OpMyBaHHI B
HUX TIOYYTTS TOPAOCTI 3a CBOIO baThKiBIIMHY 1 YKpaTHCHKHUIT HApOI.

VY npoueci HaBuaHHA (I3UKM B OCHOBHIM IIKOJI BapTo Ha MPUKIAJI
icTopuko-6iorpadiuHoro marepiainy, TOOTO Ha MPUKIAAl KUTTA W AISUTBHOCTI
BUYEHUX-(13MKIB IMOKA3aTH, IO 1 SIK BOHU POOUIIH, 00 AOCATHYTH YCIIXY B MEBHIN
HAyKOBIW raiy3i 3HaHHS.

Ha ypokax ¢13uku HEOOXIIHO PO3MOBICTU MPO OdifrvHicms Hayionanvhoi
akademii  Hayk, nepwioco  npesudeHma  Ykpaincokoi  akademii  HAayK
B.1. Bepuaocwvkozeo, npe3udenma Hayionanvhoi akademii Hayk Yipainu axademika
b.€. Ilamona, naypeatis HobeniBchkoi mpemii B raimy3i Gi3UKH, sIKI HAPOIAMIUCS
a6o xunmu ¥ mparmtoanu B Ykpaini (I'. Hlapnak, JI.JI.Jlangay), BigoMux ydeHuX
(O.LAxiesep, A.KBamsrep, I ATamos A.®Modde, I'.J.Jlarumes,
O.I.JIelinyHChKUH, JLI.I.LManaenbiram, B.1.O6peimos, [ITymrowu,
K.JI.CunenpaukoB, O.T.Cmakyna, [.€. Tamm, C.I1.Tumomenko, 3. B.XpamimBuii,
JLB.Illy6bnikoB Ta 1H.). HeoOXximHo 3ramaté TakoXX TNPO  BIAOMHX
aBiakoHCTpyKkTOpiB [.I.Cikopcbkoro, @.®d.Annepca, O.B.AHTOHOBA, 3yNUHUTHUCS
Ha JIOCATHEHHSX YKpaiHCBKUX YYE€HHX B OCBOEHHI KOCMIYHOTO TIPOCTOPY
(M.I.LKu6ansunu, FO.B.Konapatiok, C.I1.Koponwo, B.H.Uenomeii, M.K.furens
Ta 1H.). BaXJIMBO TaKOXX PO3KPUTH PO3BUTOK YKPATHCBKUX HAYKOBUX IIKLI:
KHIBCHKOI, XapKiBChKOI, 0JIECHKO1, JIbBIBCHKOI TOIIO, IXHI HAMPsIMU JOCIIKEHb Ta
OCHOBHI JOCATHEHHS.




7 Knac

(70 200un, 2 200unu Ha Mudx#coeHsb, 4 200UHU — pe3epeHUX)

K-1p 3MICT HaBYAJIBHOTO MaTepiary Jlep>xaBH1 BUMOTH JI0 PiBHS 3arajbHOOCBITHBOT
TOIUH iITOTOBKHU y4YHIB
1 |BCTVYII Vuenv/yuenuys:
di3uKa K HaBYATLHUN 3Hae i posymie:
npeamet y mkoui. @i3uyHuii | mpaBuiia 6e3neku y Gi3uuHOMYy KaOlHETI;
KaOlHeT Ta Horo o0MaJiHaHHS. | pO3TallyBaHHS W MPU3HAYEHHS OCHOBHHX
[IpaBuna Ge3mnexu y 30H MIKIJILHOTO (Pi3UYHOTO KabiHeTy Ta
¢biznuyHOMY KaOiHETI CBOT0 poO0YOro MICIIS;
IHCTPYKIIii JO MPUJIAJIIB Ta YCTAHOBOK.
Busiensie cmasnenns v oyinoe:
HEOOX1JTHICTh BUBYATHU (DiI3UKY;
POJIb MIKUILHOTO KaOlHEeTy B HAaBYaHHI
(p13uKH.
7 Pozmun 1. PIBUKA SIK Vuenwv/yuenuys:

HNPUPOJHUYA HAYKA.
III3HAHHA IIPHPO/IH.

®i3uka K pyHIaMeHTanbHa
HayKa npo npupony. Emanu
NI3HABANBHOI OISIbHOCMI )
QDIBUYHUX OOCTIOHCEHHSIX.
3B’s130K (PI3UKH 3 THITUMHU
HayKamu.

PeuoBuna 1 none. Houarkost

BEIOMOCH HPO-OV1oBY
pevoBrt: JcHOGHI

NOJIONHCEHHS. AMOMHO-
MOJIEKYIAPHO20 GYEHHS NPO
0yoosy peuosuru. Monekymu.
ATtomu.

[ToyaTkOB1 B1IOMOCTI TIPO
OynoBy atoma. EnexTponu.
Hownu.

EtamteratoBreHsFa
OCHOBHHOHOMKCHHS-ATONMHO-
MOHCKVHSIPHOFO-BUCHHSHPO
OVHOBY-PCHOBHHH:

3nae u pozymie:

CYTHICTb emanie nizHaeaibHol
OisibHOCMI Y DI3UUHUX OOCTIONHCEHHSX,
XapaKkTepHI 03HAKK (PI3UYHUX SIBUIIL 1
IXHIO BIIMIHHICTD BiJ IHIIIHAX SIBUILI;
OCHOBHI BUAM (hI3UIHUX SBHIII, iXHI
MPUKJIIAIN;

Qi3uyni senuyuHuU, ix cUMBOIU, OOUHUYIL
yux eenunun y MisxicnapooHniu cucmemi
00UHUYD,

Haunpocmiuii 3acoou BUMIPHOBAHHS MA ixX
NPUSHAYEHHS,

OCHOBHI NOJIOHCEHHS. MOJIEKYISIPHO-
KIHeMU4HO20 84eHHS PO OY008Y
pevosuHy, PO3pI3HIE PEUHOBUHY U TIOJIE SIK
(b13U4HI BUAM MaTepli, Ha6oo0ums




®di3uyHi TiMa ¥ G13UUHI
sBuUIla. BracTuBocTi TLI.

@d13UYHI BEIUYHNHH.
BumiproBanns. 3acobu
BUMipIoBaHHs. Hexnowmi
OHHHOBAHH-TOHHOCT

BHMipIoBaHb: [0uHICMb
sumiprosanus. Mi>xkHapoIHa

CHUCTEeMa OJIUHUITL (I3UIHUX
BEJINYMH.

[cTopuunmii xapakrep
b13uyHOTO 3HAHHS. BAaTH
BUYeHi-iznkH- BHecok
YKpalHCBKUX YYCHUX Y
PO3BUTOK 1 CTAHOBJICHHS
(p13uKH.

Jlabopamophi pobomu:
Ne 1. O3naiiomiieHHS 3
BUMIPIOBaJIbHUMU
npuiagaMu. BuzHaueHHs 1iHU
MOIUIKY IIKAJIH MPUIIaIy.
Ne 2. BumiproBanHs 00’ eMy
TBEPJUX TiJI, PIIMH 1 CUITKHX
Marepiaiis.
Ne 3. BumiproBaHHs po3MipiB
MaJjuX TUI pI3HUMU
croco0amu.

Jlemoncmpayii

1. Tlpuxmanu $hizugHUX
SIBUIL[: MEXAHIYHHUX,
TEIJIOBUX, EJICKTPUYHHX,
CBITJIOBHX TOIIIO.

2. Mogaeni MoJIeKyI.

3. Ilpuknaau 3acTocyBaHHS
(b13MYHUX SABUIL y TEXHIII].

4. 3aco0u BUMIpIOBaHHS.
Mipu Ta BUMIpIOBaJIbHI

NPUKIAOU PEYOBUHU ) MBEPOOMY,
pioKomy Ul 2a30N00IOHOMY CMAHI.

Vmie:

3aMyucyBaTH 3HAYCHHA (DI3UIHOT
BEJTMYMHY, BUKOPUCTOBYIOUH CTAaHIAPTHY
dbopmy urcia i pedikcu s yTBOPEHHS
KpaTHUX 1 YaCTUHHUX OJIUHUIIb;
MOPIBHIOBATH 3HAYEHHS (P13UIHUX
BEJIMYWH; 8U3HAUAMU YIH) NOOLIKU
3aco6y GUMIDIOBAHHS,

BUMIPIOBATH Yac, JIIHIIHI pOo3MipH,
IJIOIIY TTOBEPXHI M 00’ €M TBEpAMX TiJ,
PIIUH 1 CUIIKUX MaTepialliB
HANUIPOCTIILIMMU METOAAMHM (PAIIB,
MikpodoTorpadiit Toio);

OI[IHIOBATH TOYHICTh BUMIPIOBAHHS 3&
HOCOHOTHOIO-FABHHHOCHOTOHOXHOK N
Busenae cmasnenns ti oyinioe:
iCMOpUYHULL XapaKkmep pO36UMKY
@izuuno20 3HANHS,

poJib (PI3UYHOTO 3HAHHS B PI3HUX TATY35X
JIFOJICHKOI TISUILHOCTI,

3HAYEHHS MIKHAPOJIHOI CUCTEMU
OJINHUIIb;

JOCTOBIPHICTH OZIEp>KaHoi 1H(hOopMaIii,
€TUYHICTH 11 BUKOPUCTAHHS.




npuiIagn

Opienmosui memu
HAaB4anbHUX NPOEeKmia
Bunarai BueHi-(izuku
dizuka B moOyTi, TEXHIIII,
BUPOOHMIITBI.
CrnocrepexxeHHs (HI3UIHUX
SIBUIL] JOBKLILJIA.

Hudy3isa B moOyTi.

Vuenwv/yuenuys:

Vuie: 3m00yBaTu 1HpopMmaIlito i yac
IUTaHyBaHHS, IPOBE/ICHHS 1 aHAIZY
pe3ynbTaTiB BUKOHAHHS TIPOEKTY.
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Posnin 2. MEXAHIYHUH
PYX

MexaHiuHUM pyX.
BigrocHicTh pyxy. Timo
BiUTIKy. CHcTeMa BiJTIKY.
MarepianpHa TOYKA.
Tpaextopis. [nsx.
[TepemiteHHs.

[TpsimomiHiTHU]
piBHOMIpHUH pyX. [IIBUIKICT
piBHOMIpHOTO
HpsivoHHHHOTe pyXY.
Pisrststpyxy- [ 'padiku
PIBHOMIPHOTO
PSIMOJIIHIMHOTO PYXY.

[TpsmomiHiiTHUN
HepiBHOMIpHUH pyX. Cepenns
MIBUKICTh HEPIBHOMIPHOTO
PYyXYy.

PiBHOMIpHHIA pyx
MarepiaabHOi TOUKHU MO KOJTy.
[Tepiox ob6epranHs.

FOHH HHA-Hae-PYXy-HO-KOTY-
KosmmBanbaul pyx.

AwmrutiTyia kosuBaHb. [lepiof

KOJIMBaHb. MasiTHUKMU.

Jlabopamophi pobomu

Ne 4. BuznaueHHs iepioy
oOepTaHHS Tija.

Ne 5. JlocnimKeHHS KOJIMBAHb
HUTSHOTO MasiTHUKA.

Jlemoncmpayii

1. Pi3Hi BUIHU PYXY.

2. BigHOCHICTB pyXY, HOT0
TPAEKTOPIi i MIBUIKOCTI.
3. CroigomeTp.

Vuenwv/yuenuys:

3nace i posymice:

CYTHICTb MEXAHIYHOIO PYXY, HOT0 BUJIU;
MOHSATTA IIBUAKOCTI, IEPiOAYy OOEpTaHHS,
obepToBoiHacToOTH; NEPEMIILICHHS,
aMIUTITYAX KOJIMBaHb, Iepioy Ta
4aCTOTH KOJIMBaHb;

OJIMHUIII Yacy, NUIIXY, IBUIAKOCTI, IEPIOAY

o0epTaHHsI, 66epToBO-HacToOTH; MEPIOTy

Ta 4aCTOTH KOJIMBAHb,

(X

PHBHSHHEPHBHONMPHOTO-HPSMO HHHHHOTO
Py%y, GopMyIH IPONUJIEHOTO MUIAXY,
IIBUKOCTI pIBHOMIPHOTO
OPSIMOJIIHIMHOTO PyXY, CEpEIHbBOT
IIBUJIKOCTI, IEPi0ly 0OepTaHHS;

O3HAaKHU BITHOCHOCTI PyXYy.

Vuie:

PO3PI3HATH BUIM MEXAHIYHOTO PYXY 3a
(OpMOI0 TPa€eKTOPIi Ta XapaKTEPOM PyXy
TIIA;

BHU3HAYATH MPONJICHUI TUIOM IUIAX,
HMIBUJKICTh PYXY, epioj o0epTaHHs,
Y4acTOTY KOJMBaHb HUTSHOTO MasiTHUKA,;
IPEJICTABISATH PE3YJIbTATH BUMIPIOBAHHS
y BUIJISIA1 TaOnuIll i rpadikis;
pO3B’sA3yBaTH 3aa4i, 3aCTOCOBYIOUHU
dbopMyIH MBUAKOCTI TPSAMOJIIHIHHOTO
PYXYy Tia Fa-Pyxy-HOKe#Ay; CEPEIHbO1
IIBUJKOCTI, MEP10ly OOEepTaHHS;
OymyBaTH rpadiky 3ajaeKHOCTI
IIBUJKOCTI PyXy TijIa BiJl 4acy,
OPOMACHOTO NUIAXY BiJ Yacy Jis
PIBHOMIPHOTO TPSIMOJIIHIMHOTO PYXY;
HABOJUTH MTPUKIIATH TIPOSBIB
MEXAHIYHOTO PYXY B MPUPOJI Ta TEXHILII.
Busenae cmasnenus il oyinioe:
B32€MO3B'S30K PI3HUX CTIIOCO0IB
IPEICTaBICHHS MEXaHIYHOTO PYyXY;
BIIMIHHICTb BH/I1IB MEXAHIYHOTO PYXY;




BIJTHOCHICTb Ta YHIBEPCAJIbHICTh
MEXaHIYHOTO PYyXY.

Opienmosni memu
HABYALHUX NPOEKMIB
BusnaueHHs cepe1HbO1
IIIBUKOCTI HEPIBHOMIPHOTO
pyxy.

[TopiBHSHHS MIBUAKOCTEH

PYXiB TBapHH, TEXHIKH TOIIIO.

OOGepTanbHUl pyX B MPUPOAIL
— OCHOBA BIJIJTIKY Yacy.
KonuBanpHi mpouiecu B
TEXHIII1 Ta )KUBIHA NPUPOIL.

Vyenwv/yuenuys:

Vumie: 3m00yBaTu iH(hOpMaIlito i 9ac
IUTaHyBaHHS, IPOBE/ICHHS 1 aHATIZY
pe3yIbTaTiB BUKOHAHHSI TPOEKTY.
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Pozain 3. B3AEMOAIA
TIJI. CHJIA

SBuie iHepiii. [HepTHICTD
Tima. Maca tina. I'yctuna
PEYOBHHH.

Bzaemopis tin. Cuia.
HBHAKOETHa00-AehopMarist
Hedopmaris. Cuna
npyxHocTi. 3akoH ['yka.

HP YA OO H:
JlnHamomerp.

JlonaBaHHS CHII.
PiBHoniiina. ['padiune
300paKeHHsI CHII.

Cuna tsokinag. Bara Tina.
HeBaromicTs.

Teptsa. Cunnm tTeprs.
KoedirieHT TepTs KOB3aHHS.
Tepts B npupoi i TEXHIL.

Tuck TBepaUX TLT HA
noBepxHi0. Cuia TUCKY.

Tuck pinuH 1 ras3iB. 3akoH
[Tackans. Cnomydeni

nocyauHu. ManomMerpu.
Haeoen:

AtMochepHuit Tuck. Hoesr
Fopptaessi—BumiproBanus

aTMOC(EPHOTO THUCKY.
bapomerpu.

BumroBxyBasibHa cuia B
plauHax 1 razax. 3akoH
Apximena.

Jlabopamophi pobomu.:
Ne 6. BumiproBanHst Macul TiJ1
METOJIOM 3Ba’KyBaHHS.
Ne 7. BusnaueHHs ryCTUHU

Vuenwv/yuenuys:
3Hace u po3ymie:
CYTHICTb B3a€MO/IIT T1JI, IBUIIIA 1HEPITIT;
MOHATTS MacH, TYCTUHU PEUOBUHU, CHIIH
Ta pi3HUX ii BUAIB, Aedopmarlii, TUCKY;
OJIMHUII ITUX BEJIMYHH 1 CTIOCOOH iX
BUMIPIOBaHHS;
3akoHu ['yka, [1ackains, Apximena;
dbopMyIH CHIIH TSDKIHHSL, Bary Tija, CUITN
TEPTS KOB3aHHS, CUIIU TUCKY,
BUIIITOBXYBAJIbHOI CUIIU; YMOB) NIIAGAHHS
miin,
IPUYMHU BUHUKHEHHS aTMOC(EpPHOTO
THUCKY;
3aCTOCYBAHHS CIIOJIyY€HUX TOCY IUH;
3aJIeKHICTh aTMOC(HEPHOTO THUCKY BiJl
BUCOTH;
CIOCOOM 3MEHIIIEHHS 1 30UTbIIIEHHS CHIIU
TEPTS,;
3aJIeKHICTh CUJIM MPYKHOCTI Bij
nedopmariii;
3aJICKHICTh TUCKY Ha JHO 1 CTIHKH
MOCYJIMHH B1J] BUCOTU CTOBITUYMKA U
TYCTHHU P1AVHMU.

Vie:
3aCTOCOBYBATH HaOYTi 3HAHHS B MPOIIECi
pO3B's13yBaHHA (PI3UYHUX 33724 Ta
BUKOHAHH$ J1a0OpaTOPHUX POOIT;
rpadgiyHO 300pa’kaTu CUJIH;
KOPHUCTYBATHUCS TMHAMOMETPOM,
MaHOMETPOM, OAPOMETPOM, BAKITHLHUMHU
Tepe3amu;
Busenae cmasnenua ma oyinroe:
MPaKTUYIHE 3HAYCHHS 3aCTOCYBaHHS
BUBUYEHHX (DI3UYHUX 3aKOHIB y MPUPOIL
Ta TCXHIII;
POJIb BUJITATHUX YYCHUX Y PO3BUTKY 3HAHb
PO MEXaHIYHUHN PyX 1 B3aEMOJIIIO TiJI.




pEUYOBHHHU (TBEPIUX TIJ 1
pIIvH).

Ne 8. ocnimkeHHs NpyKHUX
BJIACTHBOCTEH T1JI.

Ne 9. BuznaueHHus
KoeQilieHTa TePTS KOB3aHHS.
NelO. 3 acyBanHs yMOB
TUTaBaHHS Tijia.

Jlemoncmpayii
1. docaiau, 1Mo 1ICTpyoTh
SIBUIIA 1HEPIIIT Ta B3a€EMOIi1
TUIL.
2. Jlepopmartist Ti1.
3. JlonaBaHHs cui,
CIPSIMOBAHUX Y3/IOBX OJIHIET
IIPSMO].
4. IlposiBu Ta BUMIPIOBaHHS
CHJI TePTS KOB3aHHS, KOYCHHS,
CITOKOIO.
5. CnocoOu 3MeHIlIeHHS 1
30UTBIIIEHHS CUJTH TEPTH.
6. 3aJ1eXKHICTh TUCKY BiJl
3HAYEHHS CHJIM Ta IUIOII].
7. llepenaBaHHs TUCKY
plauHaMU ¥ ra3aMu.
8. Tuck piaAvHM HA THO 1
CTIHKH MMOCYIUHH.
9. 3MiHa TUCKY B piAMHI 3
TTHOMHOTO.
10. CnosryueHi HOCyAMHU.
11. BumiproBanHs
aTMOC(EPHOTO THUCKY.
13. Bynosa 1 zist MaHOMETpA.
14. [is apxiMeI0BOi CHUJIU B
plauHax 1 rasax.
15. PiBHICTB apXiMeIOBO1
CHJIM Ba3l BUTICHEHOI PiAUHU
B 00’ €M1 3aHYpEHOI YaCTUHH




TiJIa.
16. [T;maBanHus TiJ1.

Opienmosni memu
HABUATLHUX NPOEKMIB
Po3Butok cynHo- Ta
MOBITPOIUIABAHHS

Hocmia Toppivesni.
CnoctepexeHHs 32 3MIHOIO
aTMOC(EPHOTO THUCKY.

Vuie: 3m00yBaTu 1HOpMAIlIO T Yac

IUTaHyBaHHS, TPOBEACHHA 1 aHaII3y

pE3yNIbTaTiB BUKOHAHHS MIPOEKTY.

Hacocu.
11 Po3min 4. MEXAHIYHA Vuenwv/yuenuys:
POBOTA TA EHEPI'IA. 3nae u pozymie:

MexaHiuHna pobora.
[ToTyxHicTb. MexaHiuHa
eHepris Ta ii BUIH.

3aKoH 30epeKeHHs i
NEPETBOPEHHS €HEPTii B
MEXaHIYHHX Ipollecax Ta Horo
MIPaKTUYHE 3aCTOCYBaHHS.

MeaHHHHexatHsy
[Ipocti MexaHi3Mu. MOMEHT
cunu. Baocine. YMOBH
PIBHOBAru Ba)keJsl.

Koedimient kopucHoi aii
MEXaHI3MIB. «3676Fe
HPaBHHO VX HHH .

Jlabopamophi pobomu.:
Ne 11. BuBuenHs ymoBu
PIBHOBAru Baxesl.

No 12. Buznauenns KK/

HOXHHAOTHFHOHHHATIPOCTOrO
MEXaHI3My.

Jlemoncmpayii

1. IlepeTBOpEeHHS MEXAHIYHOT
€HEeprii.

2. YMOBH pIBHOBAr# TiJ.

w

Baxiin.
4. Pyxomuii 1 HEpyXOMUi

HOHSATTS MEXAaHIYHO1 pOOOTH,
MOTY>KHOCTI1, KIHETUYHOI 1 MOTEHI1aIbHO1
€Heprii, MOMEHTY CHJIU, KOe(DIllIEHTY
KOPHCHOI 71T Ta IXH1 OJJMHUII1, CYTHICTh
3aKOHY 30epeKeHHS MEXaHIYHO1 €Heprii,
YMOBH PIBHOBAru BaXkelsl, “3e76Fe
HpaBHAo-MeXatH; MPUHLUI Aii
IPOCTUX MEXaHI3MIB;

dbopmynu pobotu, notykHocti, KKJI
IPOCTOr0 MEXaH13My, KIHETHYHOI €HEePTi,
MOTEHITIAIBHOI €Heprii TiJIa, IiTHATOTO
HaJl IOBEPXHEI0 3eMJIi, MOMEHTY CHJIH.
Viie:

3aCTOCOBYBATH HaOYTi 3HAHHS B MPOIIECi
pO3B'si3yBaHHA (DI3UYHUX 3a7a4 Ta
BUKOHAHH$ J1a0OpaTOPHUX POOIT;
BumiptoBatu KKJ/[ npoctux mexaHi3miB;
KOPUCTYBATUCS IPOCTUMH MEXaH13MaMu
(BaX1J71b, HEPYXOMUU Ta PyXOMUIA OJIOKH,
NOoXMJja MJIOIINHA); HOSCHOBATH «3076Te
HPABHHO» MO AHHHE

Busenae cmaenenns i oyinioe:

IPOSIB 3aKOHY 30€pEKEHHS Ta
NEPETBOPEHHS] MEXAHIYHOI €HEPTi;
e(EeKTUBHICTh BUKOPUCTAHHSI ITPOCTHX
MEXaH13MiB.




OJIOKH.

5. Iloxuia mioiuHa.

6. BuxopucTaHHs MPOCTUX
MEXaHI3MIB.

Opienmogni memu
HABYAIbHUX NPOEKMiG
CraHOBJICHHS 1 PO3BUTOK
3HaHb PO (13UYHI OCHOBU
MAaIIUH 1 MEXaH13MIB.
[TpocTi MexaHi3MHU Y
NOOYTOBUX MPUCTPOSIX.
BiomexaHika JIFOAUHM.
Bukopucranns eneprii
IPUPOJTHUX JKEPEI.

Vumie 3n00yBatu iHpopmartito i gac
IUTaHyBaHHS, IPOBEICHHS 1 aHATIZY
pe3yIbTaTiB BUKOHAHHS TPOEKTY.




& Kjac

(70 200un, 2 200unu Ha MuUNCOeHb, 4 200uHU — pe3epPEHUX)
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Po3aun 1. TEIIVIOBI
SABUILA

Pyx mMomneky i TernoBuii
ctaH Tina. Temmeparypa.

Tepmomerpu. llkana Ilenbcis.
ACCOMOTHA KA
Femueparyp- 1emnona
piBHOBara.

3anexHiCTh PO3MIpIB
Gb13UYHUX T BiJ TEMIIEPATYPH.

ArperartHi CTaHU PEYOBHUHH.
@D13U4H1 BIACTUBOCTEH TBEPAUX
T1J1, PIAMH 1 Ta31B.

BuyTpimss enepris. JlBa
CHOCOOU 3MIHEHHS
BHYTPIIIHBOI €HEPTIi T1JIa.
Bunu ternoo6miny. KiabkicTb
TeroTu. Po3paxyHok
KUTBKOCTI TEIUIOTH MIPH
HarpiBaHH1/0XOJIOKEHHI Tija.

Kpucraniuni Ta amopdHi
Tina. Temmneparypa rniaaBIcHHS.
Po3paxyHOK KiJIbKOCTI TEIJIOTH
MIpH TUIABJICHHI/TBEPIHEHHI TLI.

Hanomarepianu.

[TapoyTBOpeHHS 1
KoHzeHcalis. Po3paxyHok
KUIBKOCTI1 TETUIOTH TPH
napoyTBOPEHHI/KOHACHCAI1.
Kuninns. Temnepatypa
KHUITIHHSL.

TennoBwuii 6ananc. PiBHAHHS
TEIJIOBOTO OajaHcCy.

3ropsiHHS NalKnBa.
Po3paxyHOK KiJIbKOCTI TEIUIOTH

Vyenwv/yuenuys:
3Hac 1 po3ymie:

CYTHICTh TEIIOBOTO PYXY MOJICKYJT;
MOHSATTS TEMIIEPATYPH, BHYTPIITHBOT
eHeprii, KUIbKOCTI TEIJIOTH, TUTOMOI
TEIJIOEMHOCTI, TUTOMOI TEIJIOTH
MJIaBJICHHS, TApOyTBOPEHHS, 3TOPSIHHS
MaJrBa Ta iXH1 OJUHMIII;

0COOJIMBOCTI PyXy aTOMIB 1 MOJIEKYJT
PEYOBHHM B Pi3HUX arperaTHUX CTaHAX
PEYOBHHY,

(13U4HI BIACTUBOCTI TBEPAUX TUI, PIJIUH
1 Ta31B, MPUKJIAAN BUKOPUCTAHHS PHAHCHX
KpHeTais; HOAIMEPiB; HAHOMATEPIaJiB;
Croco0u BUMIPIOBAHHS TEMIIEPATYPH;
MPUHITUTTN TTOOYI0BH TEMIIEpaTypPHOI
mikanu Lenbcis;
JIBa CIIOCOOW 3MIHM BHYTPIIIHBO1 €HEPrii
Tina;
BHJIM TETUIOOOMIHY;
BU/IM TETIJIOBUX MAIITUH;
rpadiky TEMIOBUX MPOIIECIB
(HarpiBaHHS/OXOJIOKEHHSI,
TJIaBJICHHS/TBEpAHEHHS,
MapoyTBOPECHHS/KOHACHCAITI);
tpopMYFH-3JICIKHICTh PO3MIPIB
GI3UYHMX T Bl TEMIIEpATypH,
PO3paxyHKYy KUIBKOCTI TEIJIOTH JJIS
pi3HEX TernoBux mpoieciB, KKJ]I
TETJI0BO1 MAILIUHH.

Ymie:

3aCTOCOBYBATH HAOyTi 3HAHHS B MPOIIEC]
po3B's3yBaHHs (DI3UYHUX 33724 Ta
BUKOHAHHS JTA0OpaTOPHUX POOIT;
3aCTOCOBYBATH PIBHSIHHS TETIJIOBOTO
OanaHcy, aHani3yBaTu rpadiku
TETIJIOBUX MPOIIECIB;




BHACJIJIOK 3rOpSIHHS TIaJMBa.
Tennoi aeurynu. [puHnun

nii rerutoBux aBuryHiB. KKJI

TETJIOBOTO JIBUTYHA.
XOHOAHIHH-MaHHHH:

JlabopamopHhi pobomu
Ne 1. BuBUeHHS TEIIIOBOTO
OanaHCy 3a yMOB 3MIIITyBaHHS
BOJM PI3HOI TeMIIepaTypHu.
Neo 2. BuzHaueHHsI TUTOMOI
TEIJIOEMHOCTI PEYOBHUHH.

FeHAOTHHaBACHE ABOAY-

Jlemoncmpayii

1. Hudys3is rasis, pijiuH.

2. PosmmpeHHs Tid mix 9ac
HarpiBaHHS.

3. Mogenb 6pOoyHIBCHKOTO
PyXy.

4. 3miHa BHYTPIIIHBOI €HEPTii
T1J1a BHACJIIOK BUKOHAHHS
poboTH.

5. IpunHimn aii TemJI0BOro
JBUTYHA.

6. Mogeni TemmoBux
JIBUTYHIB.

7. bviopa xoHoaHbHOT

MaHHHHE

MOSICHIOBATH MPUHITUIT Jii TETIOBUX
JIBUTYHIB,;

KOPHUCTYBATHUCS TEPMOMETPOM,
KaJIOPUMETPOM;

JTOTPUMYBATUCH MPABUIT OC3IEKH
KUTTETISUTHHOCTI ITi]T 9ac TMPOBEICHHS
EKCIICPUMEHTIB.

Busisnsie cmaanenns i oyinioce:

BILIMB TEIUIOBHUX MAIIWH Ta 1HIIAX
3ac001B TEIUIOTEXHIKHA HA JOBKLLISL,
HEOOX1HICTh BUKOPUCTAHHSI
€HEepPro30epeKyBaIbHUX TEXHOJIOT1H;

POJIb BUAATHUX YUYEHUX Y PO3ZBUTKY 3HAHb

PO TEIUIOTY.

OpienmosHi memu HABUANbHUX
NpoexKmig

Exomoriuni npoGiaemu
TETJIOCHEPTETUKU Ta
TEIJIOKOPUCTYBAHHS.
Eneproz0epexyBalibHi
TEXHOJIOTTI.

VYHikanbH1 (13UUHI BIACTUBOCTI
BOJIU

Vumie 3n00yBatu iH(pOpMaItito mi gac
IUTAHYBaHHS, IIPOBEICHHS 1 aHATI3Y
pe3yJIbTaTiB BUKOHAHHS IIPOCKTY.




Pinku kpucranu ta ix
BUKOPHCTaHHS.

[Tonimepn.

Hanomarepianm.

Xo0JouIbHI MAIIMHH.
Konauiionep, Termiosi HacoCH.
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Po3min 2. EJIJEKTPUYHI
SABUIIA. EJEKTPUYHUI
CTPYM

EnextpuyHi siBuIa.
Enexrpu3zaris Tif.
Enextprnunnii 3apsa. IBa poau
CJIIEKTPUYHHX 3apsiB.
B3aemogist 3apsiKeHux Til.
3akoH Kynona. 3akon
30epexKEHHS eIEeKTPUIHOTO
3apsmy.

Enextprnune none. CsroBa
XapaicrepHetHica-etecrpHIHOFD
HOHsE

Enextpuunnii crpym. dii
EJIEKTPUYHOTO CTPYMY.
[IpoBigHUKH,
HaITIBITPOBITHUKH,
nienexktpuku. Ctpym y
MeTanax.

Jlxepena eIeKTpUIHOro
cTpyMy. EnekTpudHe KoJio ta
HOT0 OCHOBHI €JIEMEHTH.

Cuina ctpymy. AmmiepMerp.

Enexktpuyna Hanpyra.
BonbsT™eTp.

Enextpuunuii omip.
3aJIe’)KHICTh ONOPY MPOBITHUKA
B1JI HOTO JOBXKWHU, TIOIITI
nepepizy Ta MaTepiaiy.

Pesnerops: Peocrarn.

3axon Oma asist JUISTHKA
koia. [TocmaooBHe i
napa’sesyibHe 3’ €IHaHHA
NPOBIIHUKIB. Po3paxytct
FPOCTHN-CACKTPHHH K

Po6oTa i mOTyXHICTb
€JIEKTPUYHOIO CTPYMY. 3aKOH
Jxoyns — Jlenna.

Yuenv/yuenuys:

3Hae u posymie:

CYTHICTb €JIEKTpHU3allli, B3a€MOIii
3apsIHKEHUX TUT, TPUPOJIU EICKTPUIHOTO
CTPyMY B PI3HUX CEPEOBHIIAX;

TIOHSATTS €JICKTPUIHOTO 3apSTy, CHITN
CTpYMY, HaIllpyTu, OMOpPY MPOBITHHUKA,
POOOTH 1 TOTY>KHOCTI €JIEKTPUIHOTO
CTpyMY, €JIEKTPOXIMIYHOTO €KBIBAJICHTY
Ta TXH1 OIUHUII];

3akoHU KysoHa, 30epexxeHHs
EJIEKTPUYHOTO 3apsiay, Oma st AUISTHKH
kona, [xoymsa-Jlenna, @apanes ais
€JIEKTPOJII3Y;

YMOBU BUHUKHEHHSI €JIEKTPUYHOTO
CTpyMy;

BUJIM €JIEKTPUYHOTO PO3PSTY B rasax;
bopMyIN HaHpyKEHOETHEASKTPHHHOFO
HOME CUJIA CTPYMY, HAIIPYTH, OTIOPY JUIS
MIOCJIIJIOBHOTO M MapaiesbHOTO 3’ €THAHHS
MIPOBIIHUKIB, 3AJIEKHOCTI OTIOPY
MIPOBITHHKA BiJT HOTO JOBKWHH, TUTOIIII
niepepizy Ta MATOMOTO OMOPY Martepiany,
POOOTH 1 TOTY>KHOCTI €JIIEKTPUIHOTO
CTpyMy.

VYuie:

3aCTOCOBYBaTH HaOyT1 3HAHHS B MPOIIECi
po3B's3yBaHHs (DI3UYHUX 3a/7a4 Ta
BHUKOHAaHH$ J1a0OpaTOPHUX POOIT;
rpadiqHO 300paXkaTy eIEKTPUIHE TOJIE,
CXEMH MPOCTUX ENEKTPUIHUX KiJT;
CKJIQJIaTH MPOCTI €JIEKTPUYHI KOJIa;
KOPHUCTYBATHUCS BUMIPIOBATBHUMHU
MIPUITaJIaMHU JUTsI BABHAYEHHS CHITY
CTPYMY, HalIpyTH, OTIOPY;
PO3PaxoOBYBATH CITOKHUTY CICKTPUIHY
€HEPTiI0 32 JOTMOMOTOI0 eJIEKTPUIHOTO
JYUIIbHHAKA;

JOTPUMYBATUCH MPABUIT OE3MEKH




EnexTponarpiBaigbH1 IpUIIaJIN.
[Ipupona eneKTpU4HOro
CTPyMY B PO3UMHAX 1
pO3IIaBax eNeKTPOJIITIB. 3aKOH
Ddapajes 11l eIeKTPOITi3y.
Enextpuunuii CTpyM y raszax.

; .

Besneka aroauHu i yac
poOOTH 3 €NEKTPUIHUMHU
MpUIAJaMU U IPUCTPOSMH.

BrAHB-eAeKTpHIHOTO

STPYMY-HAFHOACHIHIH
OpFaHi3M-

JlabopamopHhi pobomu
No-4—Brnrptopattst-ett
CFPYMY-Fa-EHerFPHUHOT
HaHPVEH:

Ne 3. BumiproBaHHS omopy
IIPOBITHUKA 32 JJOTIOMOTOI0
aMIepMeTpa i BOJIbTMETPA.
Ne 4., JlocnimxeHHS
EIEKTPUYHOTO KOJIa 3
MOCJILJOBHUM 3’ € THAHHSIM
MIPOBIAHUKIB.

Ne 5. JlocnimkeHHS
EJIEKTPUYHOTO KOJIa 3
napajebHUM 3’ €THaHHSIM
POBIIHUKIB

Jlemoncmpayii
1. Enextpu3atiist pi3sHUX TiJI.
2. B3zaemonis
HAEJIEKTPU30BAHMX TiJ.
3. JIBa poau elneKTpuYHUX

KUTTEIISIIBHOCTI MMiJ1 4ac poooTH 3
CJICKTPUYHUMHU MpUJIaJIaMH 1
MIPUCTPOSIMHU.

Busiense cmasnenns i oyinioe:

MIPOSIBH €JICKTPUYHOTO TIOJISA, TTapaMeTPH
CTpyMy, O€3TeuHi JIJIs TFOACHKOTO
OpraHi3My, MOKITUBOCTI 3aXUCTy
JIIOJIUHU BIJT YPKCHHS €JICKTPUUYHUM
CTPYMOM;

POJIb BUAATHUX YUCHUX Y PO3BUTKY 3HAHb
PO CJICKTPHUKY;

3HAYCHHS CHEPTii EIEKTPUIHOTO CTPYMY
B CyYaCHOMY >KHTTI.




3apsiiB.

4. TloaUIbHICT €EKTPUYHOTO
3apsmy.

5. bynosa it npuHIMN aii
€JIEKTPOCKOIIA.

6. Enextpuunuii cTpyM 1 ioro
i,

7. IIpOBITHUKH 1 1ICICKTPUKH.
8. JIxepena ctpymy:
rajgbBaHIuHI €JICMEHTH, aKy-
MYJISATOPH, OJIOK SKUBJICHHS.

9. BumiproBaHHsI CHJIA CTPYMY
aMIIEPMETPOM.

10. BumiproBaHHS Hanpyru
BOJIbTMETPOM.

11. 3anexHICTh CUIIH CTPYMY
B1JI HANPyT'W Ha AUISHII KoJia i
BiJl OTIOPY LI€1 TITISTHKH.

12. BuMiproBaHHs O1opy.

13. 3anexHicTh onopy
MPOBITHUKIB B1J] JOBXKHUHU,
TUJIOII TTOTIEPEYHOTO Tepepizy i
Marepiaiy.

14. bynosa i mpuHIMN Aii
peocTariB.

15. IlocnitoBHE 1 mapaieabHe
3’€JTHaHHS TTPOBITHUKIB.

16. Enextpomnis.

17. Ctpym y razax

Hasuanvruii npoexm
Enexrpuka B )KUTTI JIFOIHHM.
CyuacHi moOyTOBI Ta
MIPOMMCIIOBI €JIEKTPUYHI1
TIPHUITAJIH.

3acTocyBaHHS €IEKTPOII3Y 1
CTPYMY B Ta3axX y IPaKTHYIHIN
IUSUTBHOCTI JIFOTUHH.

Brus enekTpudHOro cTpymy
Ha JTIIOJICBKUN OPTraHi3M.

Vmie 3no0yBatu iHGOpPMAIIiO i Yac
IUTAHYBaHHS, IPOBE/ICHHS 1 aHAITIZY
pe3yJIbTaTiB BUKOHAHHS MTPOEKTY.




9 xJac

(105/87 200un, 3/2,5 200unu na muxcoens, 4 200uHu — pe3epeHux)
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Po3min 1. MATHITHI
SABUIIIA

MarnitHi asuiia. [Tocriiiai
MarHiTH, B3a€MO/I1s1 MarHiTIB.
MarsiTHe noJsie. Martitae
11oJie 3eMiIl.

Hocnin Epcrena. Cuaona
xapakrepretHia [HIyKIisa
MAarHiTHOTO I10JI.

Mars»iTHi1 BIaCTHBOCTI
pedoBuH. ['imoTe3a Amrepa.

MarsiTHe moJjie mpoBiTHUKA
31 cTpyMoM. MarHiFHe Hoie
KOTYHHH 31+ TPyMOM:
Enexrpomaruitu.

Jis1 MarHiTHOTO TOJIS Ha
MPOBIAHMK 13 cTpymMoM. Cuiia
Awmrnepa. HissmarHiTHoro-HoAst
Ha-pamMicy- 3+ TP yMOM:

EnexktponBurysu.
EnexTpoBumiproBaibHi
TIPUITA]IH.

BHPHPOA-FeXHHt
SBuIe ereKTpoOMarHiTHOL
iaykii. Jocmoign dapanes.
[HAYKUIHUT eneKTpUYHUuN
CTPYM.

['eneparopu iHAYKIIITHOTO
ctpymy. [Ipomucnosi mxepena

Vyenwv/yuenuys:

3Hae 1 posymie:

CYTHICTh MarHiTHOI B3a€MO/I1,
MaTepiaTbHOCTI MAarHITHOTO TIOJIS,
€JIEKTPOMAarHiTHOT 1HIYKIIIi, MPUPOTY
MarHeTusMy, rinoresy Amiepa;
TIOHSTTS 1HYKI[i1 MAarHITHOTO MOJIs Ta il
OJIVIHHI;

dopmynu cun Amnepa, Hopera:
nociiau Epcrena, @apanes,

IPUHIUN i1 eIEKTPOMArHiTy,
€JIEKTPOJIBUTYHA,
€JIEKTPOBUMIPIOBATILHUX MPUIIAIIB;
MPOSIBY MarHiTHOTO MOJIST 3eMJIL;
Crocid MPOMUCIOBOTO OJICPKAHHS
EIEKTPUIHOTO CTPYMY.

VYuie:

3aCTOCOBYBATH HAOYTi 3HAHHS B MPOIIECi
pO3B'si3yBaHHA (DI3UYHUX 3a7a4 Ta
BUKOHAHHS JJa0OpaTOPHUX POOIT;
rpadgiyHO 300pakaTu MarHiTHE TOJIE;
3aCTOCOBYBATH TIPaBHJIa CBEPTHKA,
J1BOT pYKH;

CKJIaJIaTH €JICKTPOMATHIT.

Busiense cmasnenus i oyinroe:.

POSIBM MarHiTHOTO TOJIS;

POJIb BUJIATHUX YYCHUX Y PO3BUTKY 3HAHb
PO MarHEeTU3M;

BILIMB MarHiTHOTO ITOJISl HA YKUBI1
OpraHi3MH.

“ Ockinbku BinmoBiaHo 10 Hakasy MOHwmonoascnopry Yipainu Bix 03.04.2012 p., Ne 409 Bupuenms disuxu B

OCHOBHIH IITKOJIi 3IACHIOETHCS 3a IBOMa MOJH(]iKamisiMA TUIIOBHX HaBYAIBHUX IUIAHIB, SKUMH B 9 Kiaci mepenoda-
4yeHo 3 abo 2,5 ToauHU Ha THXK/JEHb, OIO/DKET Yacy Ha BIANIOBIIHI PO3AiAM Kypcy (i3WKH MOJaeThes yepe3 PUCKY 3
ypaxyBaHHSIM 3aIUIAHOBAHOTO HABYAJIHHOTO HABAHTA)KCHHS.



€JICKTPUYHOI eHeprii.

Jlabopamopna poboma
Ne 1. Cknananns ta
BUIPOOYBAHHS
€JIEKTPOMArHiTYy.

No2. CnocTepexeHHs sSIBUILA
€JIEKTPOMAarHiTHOI 1HIYKIIi.

Jlemoncmpayii

=

ITocTiitHi MardiTu.

A

KoH@irypariii MaraiTHuX
OB,

Maruitse nojie 3emi.
Hocmia Epcrena.
EnexTpomarHir.

Jlis MarHiTHOTO TOJISI Ha

o ok w

CTPYyM.

EnextponsuryH.

8. SBuie eneKTpOMarHiTHO1
THIYKIII.

9. I'enepaTopu 1HIYKIIIHHOTO
CTpyMy

~

Opienmosui memu
HABYAILHUX NPOEKMIg
MarsiTHi MaTepianu Ta ix
BUKOPHUCTAHHS
MarniTHu# 3anuc iHpopmarii
B KOMIT IOT€PHIM TEXHIIl
[TposiBu Ta 3acTOCyBaHHS
MarHiTHUX B3a€MOJIIN y
OPUPOAL M TEXHILII.
['eomarnithe mosie 3emi.
MarsiTHi Oypi.

Vuie 3mo0yBaTu iHpOpMAIIito ITi 1 yac
IUIaHYBaHHS, MPOBEJEHHS 1 aHAJI3Y
pe3ynbTaTiB BUKOHAHHS TPOEKTY.
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Poznin 2. CBITJIOBI
ABUIIA
CeiTioBi sBuma. J>xepena i
npuiiMadi cBitia. HIBUAKICTh
MOIIMPEHHS CBITJIA.
CBiTJIOBUIA TPOMIHB 1

Vyenwv/yuenuys:

3Hae 1 posymie:

CYTHICTb CBITJIOBHX SIBHII Y IPUPO/I1 TA
TEXHIIl1, BUAM JKEpPEN CBITIIA;

MOHSATTS CBITJIOBOTO IPOMEHS, TOYKOBOTO
JoKepenia CBITIa, TOHKOI JTiH3H, (POKYCHOT




CBITJIOBUHM My4OK. 3aKOH
MPSAMOJIIHIMHOTO MOIIUPEHHSI
cBiTia. CoHsTYHE Ta MiCSTYHE
3aTeMHEHHSI.

BinOuBanHus cBiT/Ia. 3aKOH
BimOmBaHHs cBiTIA. [Im0CcKe
I3€pKaIIo.

3aJIoOMJICHHS CBITJIa HA MEXI
MOJILTY JIBOX CEpEeIOBUIII.
3aKO0H 3aJ0MJICHHS CBITJIA.

Hucnepcis cBitia.
CnexTpanbHAN CKIaL
npupoaHoro csitia. Koabopu.

Jlinzu. OntryHa cuna i
¢dboKycHa BIJICTaHb JIH3U.
dopMyIia TOHKOI JTIH3H.
OTpumaHHs 300pa’keHb 3a
JIOTIOMOT'OIO JIIH3H.

Haiinpocriun onTuyHi
npwiaan. OKyJspH.

OO CIHHBH30POBA-FPYOT:
Oko sk onTUYHUHN npuiai. 3ip
1 6auenns. Baau 3opy Ta ix
KOPEKIIisl.

JlabopamopHhi pobomu
Ne 2. JlocmimkeHHs
B1IOMBaHHS CBITJIA 3a
JIOTIOMOT OO TIJIOCKOTO
J3EpKaa.
Ne 3. JlocmimKkeHHS
3aJJOMJICHHS CBITJIA.
Ne 4. Busznauennst oxycHOi
BIJICTaH1 Ta OIITUYHOI CUJIU
TOHKOI JIIH3H.

Jlemoncmpayii
1. [TpssimMomiHifiHE TIOMIUPEHHS
CBITJIA.

BIJICTaH1, OITUYHOI CUJIH JIIH3H,
MOKa3HHUKA 3aJIOMJICHHSI CBITJa, JUCTIepCii
CBITJIA,IIBUIKOCTI TIOIITMPEHHS CBITJIA;
3aKOHHU MPSIMOJIIHIHOTO MOMIMPEHHS,
BiIOMBAHHS ¥ 3aJIOMJICHHS CBITJIA;
dbopMyTy TOHKOT JTIH3U, TIPUHIIHAT JTii
HAWTIPOCTIMINX ONITUYHUX TPUTIAIIB;
BaJId 30pYy, CIOCOOU TXHBOI KOPEKIIIi,
METO/IU MPO(ITAKTUKH 3aXBOPIOBAHb
30py;

OJIMHUIII ONITUYHOT CHJIM Ta (OKYCHOT
B1JICTaHI JIIH3U, CTICKTPAIbLHUN CKJIa]
OPUPOIAHOTO CBITIA.

VYuie:

3aCTOCOBYBaTH HaOyT1 3HAHHS B MPOIIECi
pO3B's13yBaHHA (PI3UYHUX 337249 Ta
BUKOHAHHS JJa0OpaTOPHUX POOIT;
MOSICHIOBATH MPUYUHU COHSIYHUX 1
MICSYHUX 3aTCMHCHb,

OyIyBaTH X1J1 IPOMEHIB IIPHU MOOY10BI
300pakeHb, OTPUMAHKX 32 IOTTIOMOTO0
TJIOCKOTO JI3epKajia 1 TOHKOI JIH3H,
BUMIpIOBaTH (OKYCHY BIJICTaHb Ta
BU3HAYATH ONTUYHY CUJTY JIH3H,
KOPHUCTYBATHCS JIIH3aMU;

CKJIaJIaTH HAMIPOCTIII ONTUYHI MPUIIA]IH.
Busiensie cmasnenns i oyinroe:.

3HA4YEHHS CBITJIA IS )KUTTSA Ha 3eMIIl;
POJTb BUJIATHUX YICHUX Y PO3BUTKY 3HAHb
PO CBITJIO.




2. BinOuBaHHs cBITIIA.

3. 300pakeHHS B IJIOCKOMY
J3epKai.

4. 3ajoMJICHHS CBITJIA.

5. Xia mpoMeHiB y JliH3aX.
6. YTBOpeHHs 300pakeHb 3a
JIOTIOMOTOFO JTIH3H.

8. bymoBa Ta fist ONTHIHUX
npuiaaiB (poroamnapara,

IIPOEKIIMHOr0 anmapara TOIIIO).

9. Monens oka.
10. Inepiis 3opy.

1 Opicnmogni memu Vuie: 3m100yBaTu iHpOpMaIlito mija yac
HABHYAIbHUX npoekmie. IUIaHYBaHHS, IPOBEJEHHS 1 aHAJI3Y
CkazaHis HAHIPOCTIIIOTO | pesyyyraTis BUKOHAHHS POEKTY.
ONTUYHOTO TIPUIIATY.

OnTuyHi UTI031.
8/8 | Pozmin 3. MEXAHIYHI TA | Vuenws/yuenuys:

EJEKTPOMATHITHI
XBUUJII.

BuHWKHEHHS 1 TOIIMPEHHS
MEXaHIYHUX XBUJIb. 3BYKOBI1
xBwil. [1IBuakicTe
MOIIUPEHHS 3BYKY, JOBXKHHA 1
4acTOTa 3ByKOBOT XBHJIL.
['yuyHicTb 3ByKy Ta BUCOTa
TONY. BHopartiHHryvHi-fa-x%
BHHB-HaSKHBHOPHRHH3MH

[ndpa- Ta ynpTpazByku.

EnexTpomaruithe moie i
€JIEKTPOMATHITHI XBUJII.
IBUAKICTH TOMIMPEHHS,
JIOB)KHHA 1 YacToTa
€JIEKTPOMAarHiTHOI XBHJIL.

3aIeXXHICTh BIACTUBOCTEM
€JICKTPOMAarHiTHUX XBUJIb Bij
yacrortu. [Ilkana
€JIEKTPOMATHITHUX XBHJIb.

3nae u pozymie:

CYTHICTh XBHJIBOBOTO TTPOIIECY, YMOBH
YTBOPCHHSI MEXaHIYHUX Ta
€JIeKTPOMArHITHUX XBUJIb;

IIOHATTA JOBXKUHH 1 YaCTOTU XBUIII,
T'YYHOCTI 3BYKY Ta BUCOTH TOHY;
dbopMylly MIBUIAKOCTI MOMTAPEHHS
XBUIIL;

MIPUHIIUI 3BYKOBOI Ta paji10J0Kallii.
Yumie:

PO3B’sI3yBaTH 3aj1a4l 3a JIONMOMOTOI0
dbopMyI1 B3aEMO3B’SI3KY JOBKHUHU,
YaCTOTH W IIBUJIKOCTI MOIMIUPEHHS XBHUIII,
dbopmyn po3paxyHKy BiJICTaHi J10
MEePENIKO/IU 32 MPOMIKKOM Yacy
3ami3HEHHS BIAOUTOrO CUTHAIY;
MOPIBHIOBATH BJIACTUBOCTI 3BYKOBHX Ta
€JICKTPOMAarHiTHUX XBUJIb PI3HUX YaCTOT.
Busense cmasnenns ma oyinioe:
BILJTUB BiOpaIliii 1 IryMmiB Ha >KHUB1
OpraHi3Mu;




— ey
@Di314H1 OCHOBHM Cy4YaCHHUX

0e3/1pOTOBUX 3aC001B 3B SA3KY

Ta KOMYHIKAIIii.

APHPOAY CBITHA.

Jlemoncmpayii

1. ITomupeHHs MEXaHIYHUX
KOJIMBaHb y MPY>KHOMY
CepeIOBUIII.

2. 3aneXHICTh TYYHOCTI 3BYKY
B1JI aMIUTITYI1 KOJIUBAHb.

3. 3anexHiCTh BUCOTH TOHY
BiJl YaCTOTH KOJIMBAHb.

4. BunpoMiHIOBaHHS 1
MOTJIMHAHHS
€JIEKTPOMATHITHUX XBUJIb.

5. llIkana enekTpoOMarHiTHUX
XBUJTb.

3HAYEHHsI Cy4acHUX 3ac00iB 3B s3Ky Ta
KOMYHIKaIlIH.

Opienmosni memu
HABUATILHUX NPOEKMIB

3BYKHU B JKHUTTI JIFOJUHHU.
3actocyBaHHA iH]pa- Ta
yJIBTPa3BYKIiB y TEXHIIII.
BiOparii 1 urymu Ta ix BIJIUB
Ha >KMB1 OpraHi3MH.
EnexTpoMarHiTH1 XBUiIl B
OPUPOAL M TEXHILI.

BmuuB enekTpoMardiTHOro
BUIPOMIHIOBaHHS Ha OPTaHi3M
JTHOJIUHMU.

Vuie 3n00yBatu iHGOpMaIiIO i 4ac
TUTaHYBaHHS, POBEJICHHS 1 aHATI3Y
pe3ynbTaTiB BUKOHAHHS TIPOEKTY.
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Po3zain 4. ®IBUKA ATOMA
TA ATOMHOI'O SIAPA.
®I3NYHI OCHOBHA
ATOMHOI EHEPTETUKH
CyuacHa MoJiesib aToMa.
Hocmiau Pezepdopna.
[IpoTOHHO-HEUTPOHHA MOJETb
sanpa atoma. SlaepHi cumm.

Vyenv/yuenuys:

3Hac 1 po3ymie:

CYTHICTh Cy4aCHHUX MOTJISIIIB PO OyIOBY
aToMma Ta szpa, AociiaiB Pesepdopna,
paioaKTUBHOCTI, HOH13AIIAHOT 11
Pal0aKTUBHOT'O BUIIPOMIHIOBAHHS,
HOHSATTS 130TOIY, HYK/ia, aKTUBHOCTI &

HepioAy-HiBPO3HaAY Pall0aKTUBHOIO




[30TOonuM. Bukopucranus
130TOIIIB.

PamgioakTHBHICTS.
PamioakTuBHI
BUIIPOMIHIOBaHHS, TXHS
¢i3uuHa npuposa i
BJIACTUBOCTI. AKTHBHICTh
PaJ10aKTUBHOI PEUOBUHHU.

Heoni .
PAHOAKTHBHOFO HYKH A4,

Wonizaniiina mis
Pal0aKTUBHOTO
BUIPOMIHIOBAHHS.
[Ipupoauuii pasioakTUBHUI
dbon. Hormryra-Fa
eREHO3HHHHaHO3H-

n . .
BHHPOMEHOBAHHSH

Jo3umetpu. bionoriuna jis
Pal0aKTUBHOTO
BUIIPOMIHIOBaHHS.

[Tomin BaxXKuX siiep.
JlaH1roroBa siiepHa peaxitis
noauty. Slaepuuii peaktop.
ATOMHI €J1eKTPOCTaHIIIi.

ATOMHA eHepreTuka Y KpaiHu.

Exomoriuni npo6iaemu

ATOMHOI €HEPIreTUKMU.
TepmosiiepH1 peaxiiii.

Enepris Conus i 3ip.

Jlemoncmpayii

1. Monens nocuiny
Pesepdopna.

2. Moxear atoma. Monein
sqipa aToMYy.

3. IlpuHITUN A1i TIYMIBHUKA
HOHI3AIMHNX YaCTUHOK.

4. lozumerpu

HYKIT1/1a, A63HBHAPOMHHOBaHE SJIEPHOI
Ta TEPMOSJICPHOT PEaKIIiii;

MEXaHi3M JIaHI[IOTOBHX SIACPHUX PEaKLii;
IPUHLIHUII Ai1 SIIEPHOTO PEaKTopa;
MeXaHI13MH siiepHuX npoieciB y CoHIs i
3ip;

HEraTUBHUM BIUIUB Palil0aKTUBHOTO
BUMPOMIHIOBaHHS Ha KHMB1 OpraHi3MHU.
Vuie:

MOSICHUTH MOHI3alliHY 1110
Pal0aKTUBHOT'O BUIIPOMIHIOBAHHS,
KOPHUCTYBATHUCS JIO3UMETPOM.

Busenae cmasnennua ma oyinroe:
nepeBaru Ta HeJIOJIIKH, EPCIIEKTUBU
PO3BUTKY aTOMHO1 €HEPTeTUKH;
BUKOPHUCTAHHS TEPMOSIICPHOTO CHHTE3Y;
JOIIBHICTh BUKOPUCTAHHS aTOMHOT
€HEPreTUKH Ta ii BIUIUB Ha €KOJIOT1IO;
e(DEeKTUBHICTh METO/IIB 3aXUCTY BiJI
BILJTUBY PaJlI0aKTUBHOTO
BUIIPOMIHIOBaHHS.




Opienmosni memu
HABYALHUX NPOEKMIB
O3nHaitoMyeHHS 13 pOOOTOIO
noOyTOBOTO 1I03UMETPA.
CknagaHHs pajiaiiitHol KapTu
periony.

Panionoriunmii anams
MICIIEBUX MTPOAYKTIB
XapuyBaHHS.

Exonoriyni npodiemu

ATOMHOI €HEPIreTUKMU.

Vuie 3mo0yBatu iHGOpMAIIIIO i 4ac
MJIaHyBaHHS, IPOBEICHHS 1 aHAJTI3Y
PE3yNIbTaTiB BUKOHAHHS MTPOEKTY.
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Po3ain 5. PYX 1
B3AEMO/I51. 3BAKOHU
35EPEXEHHS B

MEXAHH-

PiBHONpUCKOpEHUH pyX.
[Ipuckopenns. I'padiku
MPSMOJTIHIHOTO
PIBHOIIPUCKOPEHOTO PYXY.

[HepiianpHi cuCTEMU
B1JTIKY. 3akoHU HbloTOHA.

3aKOH BCECBITHHOTO
TsoKiHHS. [IpuckopeHHs
BUIBHOTO TajiHHS. Pyx Tina
T JI€F0 CHJIH TSDKIHHS.

Pyx Tina mig mi€ro KUTbKOX
CHII.

B3aemonis tut. Immyinbc.
3aKOoH 30€pEKECHHS IMITYJIBCY.
PeaxktuBHuii pyx. ®izuyni
OCHOBH PaKETHOI TEXHIKHU.
JlOCATHEHHS KOCMOHABTHKH.

3acTocyBaHHS 3aKOHIB
30epexeHHs eHeprii 1
IMITJIbCY B MEXaHIYHUX
SIBUIIIAX.

dyHaamMeHTalbHI B3aEMOIi1
B IIPUPO/II.

Mexxi 3acTocyBaHHS

Vyenwv/yuenuys:

3Hac 1t po3ymie:

CYTHICTh PIBHOIIPUCKOPEHOTO PYXY,
1HEpI1aTbHOI CHCTEMH BIIJIIKY;

HNOHSATTS IPUCKOPEHHS, IMITYJIbCY TLJIA,
MPUCKOPEHHSI BIILHOTO MaiHHS;
NEePIINA, JPYTUil Ta TPETIN 3aKOHU
HeloToHa, 3aKOH BCECBITHBOTO TSKIHHS,
3aKOH 30€peKeHHS IMIIYJIbCY;

dbopMyIIH IPUCKOPEHHS, IMITYJIbCY TiJa;
PIBHSIHHS IPSIMOJIIHIAHOTO
PIBHOIIPUCKOPEHOTO PYXY;

IPUKJIAJM 3aCTOCYBAHHS (PI3MYHUX 3HAHb
y cdepl MaTepialibHOT M TyXOBHOT
KYJIBTYPH; TIPOSIBU 1 HACITIJIKU
byHIaMEHTAIBHUX B3a€EMO/TIHN,
yHIBEpCAIBHUI XapaKTep 3aKOHIB
30epexeHHs B TPUPOI;

OCHOBHI 3aKOHH 1 3aKOHOMIPHOCTI, 110
XapaKTEPU3yIOTh MEXaHIYHHUH pyX 1
B3a€MO/II0, TETIJIOBHIA PYX, B3AEMO/IIIO
eJIEKTPUYHO 3apsIKEHUX TLT,
ICTOPUYHUHN TIUISIX PO3BUTKY (H13UIHOT
KapTUHU CBITY;

poiib (hi3ukH K GyHIAMEHTAIBHOI HAYKU
Cy4aCHOTO MPUPOI03HABCTBA;

(b13M4HY KapTUHY CBITY.

Vuie:

3aCTOCOBYBAaTH HaOyTi 3HAHHS B MPOIIEC]




(13MYHUX 3aKOHIB 1 TEOPIH.

OyHIaMEeHTaAIIbHUI
XapaKkTep 3aKOHIB 30epeKEHHS
B IIPUPO/IL.

[IposiBu 3aK0HIB
30epeKeHHS B TEIJIOBUX,
€JIEKTPOMATHITHUX, SIIEPHUX
SABUIIAX.

EBosmrortist hi3nyHOT KapTUHU
cBiTy. PO3BUTOK ysIBIIEHB TTPO
IPUPOJTY CBITIIA.

BruB ¢i3uku Ha
CYCIUIbHHI PO3BUTOK Ta
HayKOBO-TEXHIYHUI MTPOTPeC

JlabopamopHna poboma
Ne5. Bueuenms 3aKoHy
30epedicenHs MexaniuHol

enepeil

pO3B's13yBaHHA (PI3UYHUX 33724 Ta
BUKOHAHHS JJAOOPATOPHUX POOIT;
XapaKTepu3yBaTH PyX I 1€ KUTBKOX
cu1, OymyBaTu rpadiku 3aJI€KHOCTI
IIBUIKOCTI Ta MEPEMIIICHHS BiJl Yacy AJis
IPSIMOJIIHIITHOTO PIBHOTIPUCKOPEHOTO
PYXY; 3aCTOCOBYBATH 3aKOHU 30€pEKEHHS
JUISl TIOSICHEHHS! (D13UYHUX SIBHUIIT 1
MpPOILIECIB; OOIPYHTOBYBATH OpPraHiuHY
€THICTD JIFOJWHH Ta TIPUPOIH;

Busenae cmasnenns i oyinioe:

poJib 3aK0HIB HbIOTOHA Y pO3BUTKY
(13M4HOTO 3HaHHS, PyHIAMEHTAIbHUN
XapakTep 3aKOHIB 30epeKEHHS,

MEXI1 3aCTOCYBaHHS KJIIACHYHOI MEXaHIKHU;
MEXK1 3aCTOCYBaHHS (p13MYHUX 3aKOHIB 1
TEOpIif; TOCATHEHHS JIFOJCTBA Ta BHECOK
YKpaiHu B OCBOEHHS KOCMOCY.

Opienmosni memu
HABUATILHUX NPOEKMIB
JIroquna 1 BeeciT.

®di3uKa B KHUTTI CydacHOi
JIFOJIAHM.

CyvacHuil cTad Qpi3UYHUX
JOCJIIIKEHb B YKpaiHi Ta
CBITI.

VYkpaina — KocMiuHa JIepxKaBa.
BunmarHi BiTYn3HSHI Ta
3aKOPAOHHI BUEHI-(PI3UKH.

Vuie: 3m100yBaTu iHpOpMAaIlito mija yac
TUTaHYBaHHS, POBEJICHHS 1 aHATI3Y
pe3ynbTaTiB BUKOHAHHS TIPOEKTY.

®I3UKA TA EKOJIOT'TA
®i3uka 1 mpodiemu Oe3neKu
JKUTTEAISILHOCTI JTFOIUHU.
®Di13U4H1 OCHOBU OEPEIKIUBOTO
MIPUPOJOKOPUCTYBAHHS T
30epeKeHHS EHEePTii.
AJNbTEepHATHBHI JKepena
€HEeprii.

Vyenv/yuenuys:

3Hace u po3ymie:

¢13uuHi mapameTpu (piBHi) Pi3UUHUX
dbopm 3a0pyAHEHOCT1 JOBKULIIS
(MexaHIuHO1, IITyMOBOT,
€JIEKTPOMATrHITHOI, paJIialiifHoO}l);
MEXaH13MH BIUTUBY COHSYHOTO
BHUIPOMIHIOBaHHS Ha KUTTEISUIBHICTD




Jlemoncmpayii

dparMeHTH BiJI€O3aNHUCIB
HayKOBO-TIOMYJISIPHUX
TEJIETPOrpam o0 CyYacHUX
mpo0JIeM eKOoJIoTii Ta
EHEepreTHKHU B YKpaiHi Ta CBITI

OpraHi3MiB, ME€XaH13MHU HOH13aI[IHHOTO
BILJIMBY Ha HUX, €JIEKTPOMATHITHOTO
CMOTY # paJll0aKTUBHOTO
BUIIPOMIHIOBAHHS,

(13UKO-TEXHIYHI OCHOBU pOOOTH 3ac001B
MOTICPEIKEHHS Ta OYUIIEHHS JOBKUIIISA
BiJ BUKH/IIB;

Gb13UdH1 OCHOBU 0€3MEYHOT CHEPTETUKH.
Vuie Bu3Hauatu (Ppi3zuyHi mapameTpu
0€e3IeYHOl KUTTEAISIIILHOCTI JIFOAUHH 3a
JOBITHUKOBUMH JIKEPEIIAMHU.

Busiense cmasnenns u oyinoe:
€KOJIOT1YHY BUBaXEHICTh BUKOPUCTAHHS
(G13UYHOTO 3HAHHS B CYCIUIBHOMY
PO3BUTKY JIIOJICTBA, BILTUB JOCSTHEHD
cy4yacHOi (hi3UKU Ha CTaH Ta MallOyTHE
ICHYBaHHS KUTTS Ha 3eMIIi;
MPUYUHHO-HACTIIKOBI 3B’ SI3KH Y
B3a€EMO/I11 JTIOJIUHU, CYCIIJIbCTBA 1

OPUPOJH.
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