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B masu pybpuka ce npedcmasam Oe3 pedakyuoren KomeHmap nyoiuKyeaHu uiu
HenyonuKy8anu ucmopuiecku OOKyMeHmu U C8UOEmeiCmed, 3a KOUmo e npeyeHeHo,
ye cvoOBPIUCAM BANCHU AKYEHMU, KOUMO Mo2am 0a 6b0am no8oo 3a pa3mucsi U UMam
3HAUeHUe U 34 CbEPEMEHHOMO ObA2APCKO 00UjecmEo.

3A IPUPOJHUTE HAYKU U 3A ITIPAKTUKYMA
MO ®U3UKA (HUBanos, 1926)

BypHuAT pa3Boii Ha €CTECTBO3HAHUETO BbB BCUUKUTE MY KJIOHOBE Ipe3 XIX —us
BEK IMPEIN3BHUKA IBIOOKH MPOMEHHN B MHUPOTIIE/Ia HA KYITypHUS CBST, B TEXHUKATA U B
WHAYCTPHUATA, B COI[MAIIHUTE OTHOIICHHUS U B IbPKABHUTE WHTepecH. MoXeM JIi THEC
Jla CH TIPEACTaBUM eIiH Guiocod, enuH IbpKaBeH MbK, €IMH OOIIECTBEH JIeel], eNH
WH/TyCTpHAJIEIl, IPOCTO eTUH KYJITYPEH YOBEK, KOMTO OM MOT'BII ;Ia HTHOPHUPA MPUT00NB-
KHTE Ha MPUPOTHUTE HAYKH Tpe3 TOoceHus BeK. KakBu yxacHU karacTpodu, KakBU
COIIMATHU ChTPECEHUS OU CIOJIETSIIO ChBPEMEHHOTO HU KYJITYPHO YOBEYECTBO, aKO E/TMH
JieH TO OM 0CHMHAJIO BBPHATO CTO TOAWHU HA3a]l, JINIIIEHO OT BCHYKO OHOBA, KOETO Mpe3
TE3H CTO FOJMHHU € BHEC/Ia B HETOBOTO ChINECTBYBAHE HayKara 3a mpupojara.’

[TpunoxHara ¢punocodus — rnegarornkara — He MOXe Jla OCTaHe BCTPaHU OT MO-
TBIIIOTO BIMSHUE HA YCIIEXHUTE HA €CTECTBO3HAHMETO. [IpoMeHs ce IenusT cTpoex Ha
KyATYPHHS YOBEK. AKO YUHITUIIIETO FCKA JIa BB3IINTABA X0Pa, HATOJIEH! KbM TOS JKUBOT,
a He YY1 HEMY, HETIPUCOOCHN KbM HETO B 00pa30BaTeITHO M BB3MHUTATEIIHO OTHOIIIC-
HHUE XOpa, KOUTO CJIeNl KaTo U3JsI3aT OT YUMJIMIIETO IIe ObJaT B TeKECT Ha IbpKaBara,
0011ecTBOTO M Ha cebe cH, TpsiOBa CHOTBETHO Ja C€ MPOMEHST U LEIUTE M METOINTE
Ha oOpazoBaHmeTo. U HUE 3HaeM, 4e ChbBPEMEHHOTO 00I000pa30BaTEHO YUIIIAIIE
HaWCTHMHA MHOTO ITPOMEHU CBOS JUK npe3 nociueaaute 30-40 roguau. AKo Uckame aa
oxapaxTepHu3upame ¢ eHa yMa Hal-TJIaBHATa JIMHUSL, TI0 KOATO C€ ABIDKU ChBPEeMEHHaTa
TMeIarormuecka MUCHIL, T Ou Onia: akmuseHocm, 3alI0TO caMo 4Ype3 KyJATHBHpaHe Ha
aKTUBHOCTTA B KOS U J1a € 00JIaCcT Ha YOBEIIKUTE AyIICBHU 1apOu, Te3n AapOu Morar j1a ce
MOJTUKHAT KbM MPOSIBIICHNE, KbM PAa3BUTHE, KbM TBOPUECTBO. CHBPEMEHHOTO YUHIIHIIE
HsIMa J1a U3IBJIHU CBOSITA 3a]1a4a, aKO CaMO JaBa Ha CBOMTE MUTOMIIH ITO3HAHMS, KOJIKOTO
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U 1a ObJar Te TMOJIE3HHU, HO HE CE MOTPHXKHU J1a BCSIBA B IUTOMIIMTE CH Bsipa B TEXHHUTE
CHJIH, J1a YIIPAXKHSIBA B TSAX BOJIATA KbM JCHCTBHE, 1a Pa3BUBa CHIINAAPHOCT B paboTara.

AKo cera ce 00bpHEM KbM NIPUPOAHUTE HAYyKH, TO HUE BEAHATra BIDKIAME, KOJIKO
T€ ca LIEHHU B ChBPEMEHHOTO 00111000pa30BaTeIHO YUMIIMIIE, HE CaMO 3a TOBA, Y€ JaBaT
Ha MUTOMEIA BUCOKO LIEHEH, C HUILO HE CPABHUM I10 CBOETO 3HAYEHHUE, IOATOBUTEIIECH
MaTepHall, HO OIlEe NMOpagu TOBa, Y€ HAAJIEKHOTO MPENOJaBaHe Ha MPUPOJOHAYIHHUTE
JUCLIMITIIMHY JJaBa Bb3MOXKHOCT Ha YUMIIMILETO Ja MpeciieiBa MUMEHHO OHE3U Bb3IUTA-
TEJIHU B INUPOKUS CMUCHI HA TyMaTa LIeJIH, KOUTO CH IIOCTaBs CbBPEMEHHOTO YUWIINIIIE.

[lon HamexHO npenofaBaxe a3 pa3dupaM OHOBA €IUHCTBEHO MIPABUIIHO MIPEIIO-
JlaBaHe, KOraTo YYeHUKBT HE CEIH KaTO MAaCHUBEH 3pUTEI B ayJUTOPHATA U €A KaKBO
e My JEMOHCTPHpA YUHUTENS U CIIyIla, KAKBOTO TOW pa3siCHsBA, a KOraTO YYEHHUKBT
ce mproOI1aBa KbM PUPOAATA C BCHYKOTO CH ChILIECTBO, KOIaTO YUEHUKBT CaM EKCIle-
PUMEHTHpa B KJIaCHaTa JIabopaTopusi, KOraTo yYeHUKBT Ha CBOS OTTOBOPHOCT BbPILHU
€IHO WJIN JPYyTo, KOraTo TOH MOXe J1a IPOsIBU Makap U Majka, HO CBOS JIMYHA WHUIIH-
aTuBa, KOraTo Hai-mocje ToW ce Hay4M Ja 3a4uTa HEeIPEXOJHUTE 3aKOHM (Hal-Hampex
B HEXXMBaTa MPUPOZA) U HAKpas CBUKHE Ja JelcTBa conuaapHo B rpyna. I[lociaeqnoro
oOcTosiTencTBO ce noka3Ba Ha [loaHkape TOJIKOBa LIEHHO, Y€ TOW BHXKZA B HETO JOPH
BB3MOKHOCT 332 000CHOBaBaHE HA YOBELIKHUS MOPAJL.

Amnpu Iloankape (1854-1912)
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3a npupoonume nayku u 3a npakmuxkyma no Quzuxa

Nwma crpanu kato Aumus u CeBepo-Amepukanckute Cbeaunenu atu, B kouto
HSIMa HUTO €HO CPEeJHO 0011000pa30BaTeIHO YUMIIMLIIE, KOSTO J1a HE IPUTEKaBa KjacHa
naboparopus o ¢pusmnka. B Te3u crpanu, ako nma npoonemu, Te ca ¢ TEXHHYECKU Xapak-
tep: 1. [la ce moarorsu npernoaasareicky nepconai; 2. Jla ce uacranupar nadoparopunre
KaTo Ce HAarofsT KbM MeCTHUTE ycinoBus. Takusa npobnemu uma 1y Hac. [locturanero na
BTOpara 3aja4a He € 0co0eHO TpyiHO. BBB Bceku ciydaii Ta3u 3a1a4a He M3UCKBA TOJIKOBA
TOJIEMH CPEACTBA, KOJIKOTO YyBEK MOXE Jla IOMHUCIIM TbPBOHAYAIHO. TyK CH CIIOMHSIM
nymute Ha rennannust Jironsur bonuman: ,,He ckam n1a 1wye MUHHCTBpa Ha IPOCBETATA,
HO HayKaTa ChbBCEM HE U3UCKBa 0cOOeHO ronemu cymu.* [lo-MbuHa e mbpBara 3aaya —
MOATOTOBKAaTa Ha MPEenoAaBaTeiIckus nepcoHan. KiacHo-1adopatopHOTO mpenoaaBaHe
Ha (U3MKaTa U3UCKBA CHELMATHA OATOTOBKA HA YUYUTEINTE. 3a Ta3! LeJl Ce yPeKaaT
CIHELUAIHU KPaTKOCPOYHU KypcoBe (kKakTo Oerie B bepnun npu crapara YpaHus), Hin
ce Ch3laBarT CHEeLUaNIHU JOLEHTYpH (KakTo Oeile B [ MCEHCKUSI YHUBEPCUTET), HIIH CE
ypexxaar CelrantHy NPaKTUKYMH IIPY YHUBEPCUTETCKUTE KaTeApH Mo Gu3HMKa (KaKTO
npu ipod. Wehnelt B bepiua u pod. EfixenBann 8 Mocksa).

Co3nmanenust npe3 1921 r. npu ToraBamraus Bucin negaroruuecku kype? ,,006pas-
LIOB ITPAKTUKYM N0 (U3UKA™ Malle 3a 3a/a4a Ja U3sICHU 1 ITOKaXKe KAKBO MOXKE J1a Cce
HalpaBHy 32 aKTUBU3MPaHE NPETNofaBaHeTo Ha Gpu3uka B bearapus npu oHe3u OCKbIHH
CPEACTBA, C KOMTO pa3noiarar yqyuIninara.

[Ipu ypexxnaneto Ha ,,O0pa30BUs HPAKTUKYM  C€ U3J1€3€ OT yCTaHOBEHOTO Beue
MOJIOXKEHUE, Y€ MOJACPHUSAT yuuTell 1o Gusnka TpsadBa He caMo Aa BiIajaee IpeaMeTa
CH, HE caMoO JIa 3Hae Kak Ja ce mpenojasa pu3nkaTa B IPOTUMHA3UATA U B CPEIHOTO
YUMIIMIIE, HE CaMO Jja yMee J1a eKCIEPUMEHTHPa, HO OIIE a2 MOXE J1a IpeLeHsBa
KO€ € M3IIBJIHMMO U KO€ € HEU3IIBJIHUMO, J]a yMee J1a ypexaa kabuHera no ¢usuka B
YUMJIHILE, 12 BOAHU JJa0OpaTOpHH yIpaXHEHHs, Aa ObJie TOJIKOBA IIBJICH TOCHOoAap Ha
CBOETO JIEJI0, IIOTO /1a MOYXKE J1a HAroAM LEJIHsI CJI0XKEH anapaT Ha MPErnojaBaHeTo Ha
¢u3nkaTa cupsiMo OUTOBUTE yCIIOBHS, IPUBUYHHUTE TIOHATHUS U KYJITYPHOTO Pa3BUTHE
Ha YUCHHKa; C eHa AyMa J1a Ob/ie B CBOETO JIEJI0 TBOPELL, a HE CaMO 3Hael] U Jo0po-
CHBECTECH U3IBIHUTEN.

B cpotBercTBHE C Te3u nenu padorara B [IpakTukyma BKIIOUBA:

(1) Texunuecka mpaxkTHKa: KypCUCTUTE C€ YIPaKHSIBAT B JOOMBaHE Ha OHE3M
TEXHUYECKH [TO3HAHUS, KOUTO Ca HEOOXOAUMH Ha BCEKU YUUTE 110 (PU3UKA U KOUTO MY
JaBaT LIaHC Ja ,,CH IIOMOTHE caM‘. YIIpa)KHEHHUsATa ce BOIST IO CeqHaTa nporpama:
Hal-IPOCTH KaPTOHAKHU pabOTH; HAH-IIPOCTH ABPBOAEIICKH paboTH; Halli-pocTu pado-
TH ¢ METaJIM — LIMHK, MECHHT, XeJIs130, CTOMaHa, Mel, alyMUHH, 0JIOBO, Kajal, HUKEl,
IUIaTHHA; HAH-TIPOCTH CHKIIOAYBHHU paboTH; paboTu ¢ kexiaubap v eOOHMUT.

YcBosIBaHETO Ha TEXHUYECKUTE HABUIIM CTAaBa UPE3 Ch3JaBaHe OT KypPCUCTUTE Ha
pa3Hu ypeau no ¢pusmnka. OTHa4aI0 UM ce 1aBa Ja MPEeKOnupaT HAKoi npoct ypexn. [locne
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Ce UCKa OT TAX JIa OTPOCTAT HAKOW MO-CIIOKEH ypen. Hakpas uM ce mpeanara camu jia
MIPUTOTBSAT YPe/I 32 IEMOHCTPHPAHE Ha HIKAKBO (PM3UYHO SIBIICHUE.

(2) Ilpenaparopcko-aeMOHCTpAIIOHHA ITPAKTHKA: Ha KYPCHCTHUTE C€ J]aBaT CBe/Ie-
HUS 32 YCTPOMBAHETO 1 003aBEXkIaHETO Ha KAOMHETA 1 KJ1aca 1o (pr3uKa — MoMeIeHHe,
BOJIa, EIEKTPUYECTBO, T'a3, OCBETICHHE, 3aThMHEHUE, aAKYMYJIATOPH, TTa3€HE Ha YPEIHTe.
[ocne KypcucTrTe IEMOHCTPUPAT U3BECTHH (PU3MYHH SIBIICHHS KATO HAH-YECTO MOJI3BAT
HaIpaBeH! OT TAX ypelu. 3a Ta3u MpernapaTopcKo-IeMOHCTPAIIMOHHA TIPAKTHKA 0COOSHO
OarompusTCTBaxa MPAKTUIECKUTE JIEKIIUHN, KOUTO KypCHCTHTE J1aBaxa B IPOTMMHA3UHTE.

(3) JlaboparopHa mpakTHKa: (a) KIacHH onuTH; (0) JTa0OpaTOpHU OIUTH:

KracHuTte onuTH ce M3BBPIIBAT OT LIEJHSI KI1aC ¥ H3UCKBAT roJIsiM OpOoid HIIeHTHY-
HU ypenu. [lo cBos Xapakrep Te3u OIUTH ca KauecmeeHy W UMAT 3a 1T Ja 3al03HasT
YYEHHUIUTE C KaueCTBEHaTa CTpaHa Ha (PU3MYHUTE SBIICHHUSL.

JlabopaTopauTe ONUTH OOMKHOBEHO Ca C M3MEPUTENICH, KOJTHMYECTBEH XapaKkTep
U ce BOIAT HE C LeMs KJac, a ¢ rpyna yuyeHuuu ot 10-12 aymmu u u3ucksar caMo 5-6
WJCHTUYHY arapaTd. Te3n OMUTH OT CBOS CTpaHa Cce B JBE TPYIH: YIPaKHEHUS 3a
MpOTeIeBTUYHMUS (TIPOTUMHA3HAJICH) KypC 1 YIPAXKHEHUS 32 CHCTEMAaTHYHHS (THMHA-
3HaleH) Kypc.

ETo ympakHeHusATa OT mbpBaTa rpyna: 3amo3HaBaHe ¢ ManjabHaTa JIMHUNKA C
HETMOCPE/ICTBEHO U MOCPEICTBEHO M3MEPBaHe Ha ILIDKUHUTE; U3MEPBaHe Ha TUIOCKATE
MMOBBPXHUHH — HETIOCPECTBEHO (C MINTMMETPOBA XapTHsl) U TOCPEICTBEHO; N3MEpPBaHe
Ha 00eMUTe — HEMTOCPEACTBEHO (C MEH3ypa) U MOCPEACTBEHO (Ha MPaBOBI'bIHHM ITapalie-
JIETIUITE]N ); U3MEPBaHe Ha BINIM C TPAHCIOPTHP; 3all03HABAHE C BPEMETO — U3MEPBaHe
MepHo/Ia Ha JIFOJIEEHE Ha MaXaJloTo; 3all03HaBaHe C BE3HUTE U TETIIEHETO — YYBCTBUTEI-
HOCT Ha Be3HUTE, HA0OOPH TETIIWIIKH, TEIJICHe Ha KOHKPETHU O0EKTH — MOHETH, 3bPHA,
KaIlkd, IPOBEPSIBAHE C BE3HUTE HA HAKOW TEOMETPUYHH TEOPEMH; CIIEUU(UIHO TEIII0
Ha TBBPJIU TeJla ¢ IPaBUIIHA U HeTpaBWiIHA (hopMma; crienn(UIHO TETI0 Ha TEYHHU Tella;
MPOBEpsIBAHE HA 3aKOHA Ha APXUMET; TPOBEPSIBAHE PEIICPHUTE TOUKU HA TEPMOMETHPA;
ompesieisTHE Ha TOYKaTa Ha KUIIEHE Ha CIUPTA; MIPOBEPsIBAHE 3aKOHA HA OTPAKEHUETO
¢ MeToza Ha Kap(uIuTe; MpoBepsiBaHe 3aKOHA Ha IJIOCKOTO OIVIENAI0; IIpedyBaHe Ha
CBETIIMHATA B IUTOCKOTIAPAJIEIHA ¥ TIPU3MAaTHYHHU TeJla; MoJlydyaBaHe U (UKCUpaHe Ha
pa3HU eNeKTPOMAarHUTHH CIIEKTPH; H3MEpPBaHe Ha KOJIMYECTBOTO Ha OTIIOKEHATA BEPXY
KaToia MeJl.

Haxpast ero ynpaxHeHuUsITa OT BTopara rpyrma (TMiMHa3ualieH Kypc): n3MepBaHe Ha
JIMHEHHWUTE pa3MepH Ha TBBP/IU TeJla ChC IIydrep, KaTmOpoMeTsp, cPepoMeThp — TPEIIKH
Y TOYHOCT Ha pe3y/Tara; TOYHOCT Ha pe3yJTaTuTe NPy U3MEpPBaHe Ha JIMIIaTa Ha TNIOCKH
¢urypu c rnpaBWIIHAa TeOMETpUYHA (OpPMa; TOYHOCT Ha pe3yliTara MpHu U3MepBaHe Ha
o0eMuTe Ha Tella ¢ MpaBUITHA TeOMEeTpUYHA (hopMa; TPOyYBaHe Ha BE3HUTE — TOYHOCT,
OTHOIIECHUE Ha paMeHaTa, [eJIeChOOPA3HOCT Ha CHCTEMHUTE HAOOPH Ha TENIIMIIKHATE, METOJT
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KaGuHer 1o ¢pu3nka B MaJIKo CEJICKO yurniie®

313



Apxueu

Ha JIBOMHOTO MPETETIIsHE; CrIeIM()UIHO TETI0 Ha TBBP/IU U TEUHH Tella (C MUKHOMETBD);
crieru(pUUHO TEIVIO Ha Pa3TBOPHU C pa3Ha KOHICHTpaIus — rpad)uka Ha 3aBUCUMOCTTA Ha
CHGHI/I(i)I/I‘IHOTO TCIJI0 OT KOHLICHTpAUATA, CHeHI/I(i)I/I‘IHO TCIJIO HAa Bb3AyXa, CHeI_[I/I(i)I/I‘IHO
TCIJIO HAa TBbpAX U TCUHHU TECJIa 110 3aKOHA Ha ApXI/IMe)Z[; CHeIlI/I(i)I/I‘IHO TEIJI0O HA TECYHO-
CTHTE [0 METOJIa Ha CKAYCHUTE CHJIOBE; CIICIIM(PUIHO TETIIO Ha TEYHOCTH C apEOMETHD;
MOBBPXHOCTHO HAIIPEKEHUE HA TEUHOCTH C METO/Ia Ha KalIKUTE; TPOBEPKA HAa 3aKOHA Ha
Boiin-Mapuor — u3mepBaHe Ha aTMOC(EPHOTO HaJsSITaHE; MPOBEPSBAHE HA JIFOJICCHETO
Ha MaTeMaTHYHOTO Maxallo; KaJuOpupaHe Ha MpYKUHA — MPY>KWHHHA BE3HU; KOCPHIIU-
C€HT Ha TOIUVIMHHOTO Pa3smIMpPEHUEC Ha TBbPAU TCJia; ChbIIUAT KOG(i)I/IHI/IeHT 3a TCUHH TEJa
(3axon Ha J{romnoHr u [1TH); TeMneparypeH KoepHIMEeHT Ha IbPraBUHAaTa Ha ra30BeTe;
CHCHI/I(bI/I‘IHa TOIUIMHA Ha TBbPAU U TCUHU TECJIa, CKpUTa TOIJIMHA HAa TOIICHEC Ha JICAa,
CKpUTa TOIVIMHA Ha M3MapCHUC HAa BOJATa; BJIAXKHOCT Ha Bb3AyXa C XUTPOMECTHD Ha
Adroap; cuiiara Ha cBemiIMHara ¢ poToMeThp Ha JKonu; mpoBepsiBaHe Ha popMynaTa Ha
BAIIBOHATOTO OTJIE/IAI0 — OIpE/elisTHe Ha TIIABHOTO (POKYCHO pa3CTOsIHHE; U3MEpBaHe
Ha [oKa3aTesisl Ha MpeuynBaHe Ha CBETIIMHATA BbB BOJA; MPOBEpsiBaHe (opMmyrara Ha
MIOJIOKUTEITHHUTE JICHIN — ONPECIsIHE Ha TIIABHOTO (POKYCHO Pa3CTOSHHE; OTpe/elisiHe
Ha (POKYCHOTO Pa3CTOSHUE HA OTPUIATEIHUTE JICIH; ONPEIEIsIHEe YBEIHUYCHUETO Ha
JIynara; OonpeelIsiHe Ha CKOPOCTTa Ha 3ByKa 110 MeToAa Ha KyH; CKOpoCT Ha 3ByKa BbB
Bb3/lyXa I10 SIBJICHUETO HA PE30HAHCA; ONPEEIISIHE Ha EIIEKTPUUECKOTO ChIIPOTUBIICHUE
¢ YUHCTOHOB MOCT; OIPEJIEIISIHE Ha €JIEKTPOXUMUYHUS €KBUBAJIEHT HA ME/ITa; PEBOAECH
(baKTop Ha raJBaHOMETbHpa; MEXaHNYCH CKBUBUWJICHT HAa TOIIMHATA 110 TOIIJIMHHOTO
I[eﬁCTBHe Ha CIICKTPUYICCKUA TOK.
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