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Pe3rome. LlenTa Ha HACTOSIIOTO M3CIJIE/IBAHE € JIa CE TPEJICTABAT MOJCTBT M TEXHO-
JorusATa Ha 00ydeHHe B JaA0OPATOPHHUTE YIPaKHEHUS 110 TUCIUIINHATA ,,DU3H0IOTHS
Ha )KMBOTHHTE U YOBEKA™, KaTO C€ OMPE/EITH POJISITa U MACTOTO B TSIX Ha KOMITIOThPHATA
mporpama ,,BuptyanHa ¢usnonorus” — LuPraFi-Sim, BkifouBamia BUPTyaTHH €KC-
MIEPUMEHTH W JIPYTH BHJICOMATEPUAIIH, TOCTHITHA Ype3 WHTEPHET, KOUTO S JIOIIBJIBAT
— BHACO(QUIMH, aHUMAILIUK U APYTH. Te MoraT ja ce M3M0a3BaT KaTo CaMOCTOSATEITHH
3aJ]a4M ¢ [IeJI YCBOSIBAHE Ha 3HAHUSI M YMEHHS OT CTYJCHTHTE WIH B JIOIBIHEHNE KbM
KIJIACHYECKHTE, TIPOBE/ICHN C JIAOOPATOPHM >KUBOTHH, 32 pa3IlUpsBaHE HA 3HAHUTA U
yMeHnsiTa uM. He3aBrucnMo oT IuakTHIecKara e, KOsITO Pealli3upar, T MO3BOJIsIBaT Ja
Ce eKCTICPIMEHTHPAT M WITFOCTPUPAT H3ydaBaHUTE (DU3HOIOTUYHH POIIECH H MTOIOMArar
CTYACHTHUTE B Pa30MPAHETO M OCMHUCISTHETO HA CHIIHOCTTA, (PAaKTOPUTE M YCIOBUATA,
IIPY KOUTO T€ MPOTHYAT. B TO3M CMHCHIT TE IMAT BaKHO KOTHUTHBHO 3HAYCHHUE, 38 KOETO
B HE ITO-MaJIKa CTETICH CIIOCOOCTBAT M M3IOJI3BAHUTE OT NPETOAABaTEIIsi HHTEPAKTHBHH
MeToaH Ha 00ydeHHe — TUCKycHs, paboTa B €KHII, paboTa B rpyma u Jip., B CbUCTAHHE C
KJlacuueckure — Oecena, 00sicCHeHNe, HaOIIO/ICHNE, EKCIIEPIMEHT, CAMOCTOSITEITHA paboTa
C JINTEPATYPHH, THTEPHET M3TOYHHUIIN U KOMITIOTBEPHU pecypeu. JlaboparopHuTe yrpaxk-
HEHHS, IPOBECHH C MPUIIOKCHNE U HAa BUPTYAITHU EKCIIEPUMEHTH, TIPaBsIT 00yIEHUETO
T10-3aHUMATEITHO U ITO-HHTEPECHO, KATO pa3uyIBaT M1a0I0Ha Ha KJIaCHYeCcKaTa aKkaJeMId-
Ha yueOHa cperia u s 1o0iKaBaT 10 ChBpeMEHHATa BUPTyaIHa cpelid, HEM3MEHHA JacT
OT XHMBOTa HA MIIaAnuTe Xopa. [IpeanokeHnsaTa B HACTOAIIOTO M3CIIEIBAHE CE€ OTHACST
JI0 MHTETPpHUpaHe HA HHPOPMAIIHOHHO-KOMIIOTEPHUTE TEXHOJIOTHH B TPAJUINOHHATA
ydeOHa cpeia 3a MOCTUTAaHe Ha T'BBKABOCT, pa3uylBaHE HA MOJENa, MabjioHa U CTHIIA
Ha IpeTo/iaBaHe C OIvIe] IIOCTUTaHe Ha HHTEPECHO, aTPAKTUBHO 1 e()eKTHBHO 00ydeHHUE
Ha CTYACHTHTE TIEar03H M €KOJO3U B Ja0OPATOPHHUTE YIPAKHEHHMS 10 JTUCIUTLIMHATA
,,dDU3M0I0THS HA )KUBOTHUTE M YOBEKa"".

Keywords: physiology of the animals and humans, virtual laboratory, virtual
experiments, interactive methods and teaching
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YBoa

[locnennure neceTuneTrs ce XxapakTepu3upar ¢ U3KJIIOUUTETHO AMHAMUYHH TPOMEHHT
BbB BCUUKM 00JaCTH Ha )KMBOTA, MPOJUKTYBAHU OT IIMPOKOTO HaBiIu3aHe Ha MH(OP-
MaIMOHHUTE 1 KOMYHHKALMOHHUTE TeXHOJIOTnu. Taka 00y4eHHeTo Ha CTyIEHTHUTE, U
B YAaCTHOCT Ha CTYACHTHTE — OBbJCHIM YUHUTENIH, CE OKa3a Npeja HOBU MpPEAU3BHKATEN-
CTBa B OYAKBAHETO U HEOOXOIMMOCTTA BUCILETO 0Opa3oBaHME Ja HAMEPU aJeKBaTHO
peleHre, Taka 4e Te Ja NpUAoOusIT NpodecHoHaaHa Meaarorniecka KpaaupuKamnus,
YIOBIETBOpsIBAIlla M3UCKBaHUATA Ha npuerata y Hac npe3 2000 roquna Hanuonanna
cTparerus’) 3a BbBEXJaHe Ha HHPOPMAIIMOHHUTE U KOMYHUKAIHOHHUTE TEXHOJIOTHH B
OBNTapCcKOTO YUMIIHIIE.

B crotBercTBUE ¢ EBponeiickara pedepeHTHa nporpama? AUTHTaIHATa KOMIIETSHT-
HOCT € €/IHa OT KIIFOUOBHTE KOMIIETEHTHOCTH, KOSITO CTYACHTHTE TPsIOBa 2 OBIIAACSAT.
Ts e UM ocurypu 3HaHUS, YMEHHUS U OTHOIIEHHS 32 YMEJO, MPABUIHO U KPUTUYHO
M3II0JI3BaHe Ha ChbBPEMEHHUTE WH(POPMALMOHHN TEXHOJIIOTHH 3a pabora, oOlryBaHe,
3a0aBJeHNUs; 3a THPCEHE, ChXpaHsBaHe, OLICHIBaHe, Ch3JaBaHe, MPEeICTaBsIHEe 1 OOMEH
Ha MHpOpMAIMs Ype3 HHTEPHET. 3a Ja cTaHe TOBa PEaJTHOCT, ca HEOOXOJUMHU Kapau-
HaJIHU TIPOMEHH B LIEIHUTE Ha 00Pa30BAHMETO, MOJENA, TEXHOJIOTUUTE U METOAUTE Ha
oOyd4eHue 1o MoCcoKa Ha pa3BUTHE Ha OTACIHATA IMYHOCT Ha OCHOBAaTa Ha JEHMHOCTHUS,
JIUYHOCTHUS, TEXHOJOTUYHUS U KOMIIETEHTHOCTHHUS TIOAXO/, 3HAUEHUETO Ha KOUTO B
MOATOTOBKATAa Ha CTYACHTUTE, 0COOEHO Ha OBJIEHINTE YUYUTEIH, CE U3THKBAa OT pelu-
ua astopu (Baros, 2009; Klissarov & Belcheva, 2013; [ankoB & ['enkoa, 2009).
KoMMIOTbpHUTE TEXHOJOTUU U CHbBPEMEHHHTE HHTEPAKTHBHH METOAU Ha oOydeHHe
HE ca HOBOCT B CHMCTEMaTa Ha BUCILETO 0Opa3oBaHuE, B TOBA YMCIIO B MOATOTOBKATa
Ha CTYICHTHUTE — ObACUIN YUUTENH, U B KBATHU(PUKAUATA HA YIUTEICKUTE KaJIpu U ca
npeAMeT Ha u3cienBanust oT MHoro aBropu (I'muesa & I'epakosa, 2004; Jlanos, 2003;
Mangamkuea, 2005; [TasinoB & Ilommunosa, 1996).

NupopMamoOHHUTE U KOMYHUKAIIHOHHUTE TEXHOJIOTHHU THEC HAMHUPAT IIUPOKO
NIPUJIOKEHKE B TpoLieca Ha O0yueHHe Ha CTYJCHTUTE 32 IOCTUraHe Ha Pa3iIuYHU LETH
B ayIUTOpHATa U U3BbHAYIUTOPHATA UM ACHHOCT KaTO HAPUMEP: U3TOYHHK Ha HHDOP-
Mallysl U OCUTYpsIBaHE Ha y4eOHU MaTepHain; 3a 0OMEH Ha HH(POPMAIHsI 1 MHEHUS BbB
BPB3Ka C YCBOSIBAHOTO Y4EOHO ChIBPKAHUE C TPENOAABATENINTE U C APYTUTE CTYACHTH;
3a ThpCEHE Ha MIOMOII 1 MOJIKPETa P YCBOSBaHE Ha 3HAHMS M ONUT U Jp. ChlecTByBaT
o0aye TPYIHOCTH B MPAKTHUKATa Ha 00y4YeHNE KAKTO B TEXHUYECKH ACTIEKT, TaKa ChILO U
10 OTHOIIIEHHE Ha KOHKPETHATa TEXHOJIOTHsI U METOIMKA 32 PUI0KEHUETO UM.

Jucnunnunara ,,Ou3nonorust Ha >KUBOTHUTE M YOBeKa™ € pyHaaMeHTanHa Onoaorud-
Ha IMCLIMIUIMHA B y4eOHUTE IJIAaHOBE HA CTYACHTHUTE, 00y4aBaliy ce B IeJarorniecKuTe
CICIMAITHOCTH ,,I eorpadust u Ouomnorus, ,,buonorus u xumus, ,,buonorus u puzmuka“,
a Taka CBhIIIO U 3a TE3U OT CIEelHaIHOCTTa ,,EKOIorus 1 ona3BaHe Ha OKOJIHATa cpeaa’.
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Lenra Ha mabopaTopHHUTE ypaKHEHUS € Ja 3aTBBP/IAT TEOPETUIHHS y4eOeH MaTepH-
an u 1a GopMHpar y CTYJACHTUTE MPAKTUIECKH YMEHUS 3a TUIaHUPaHe, OpTaHu3aIus u
MIPOBEXIaHE Ha JIA0OPATOPEH €KCIIEPHMEHT, KOUTO 33/1aBaT alfTOPUTMHA W MOJIEIH 32
ObJema TIXHa IEHHOCT B KOHKpEeTHaTa npodecrnoHaHa 00acT.

C,,Jdupextusa 2010/63/EC na EBporneiickus napaament u Ha CbBeTa OT 22 cenrem-
Bpu 2010 ronuHa OTHOCHO 3alllUTaTa Ha KUBOTHUTE, U3IOJI3BAHU 32 HAYYHU LIETU ce
perTaMeHTHpaT MPOIEAYPUTE 32 U3IIOI3BaHe HA YKUBOTHHUTE 32 Y4eOHO-1a00paTopHU
Y HayYHU W3CJICABAHUS:

[X]ymMaHHOTO OTHOLIEHHE KbM KUBOTHUTE € IIEHHOCT 3a Cbhl03a, KOSITO
e ycranoBeHa B wieH 13 ot JloroBopa 3a pyHKIoHUpaneTo Ha EBporneii-
ckus cpro3 (JIPEC). ... M3non3BaneTo Ha )KUBH )KUBOTHH 32 HAYYHH LIEJTH
Y TPUIKaTa 32 TAX C€ PBKOBOJIAT OT MEXKAYHAPOIHO PU3HATUTE IIPUHIIATIN
Ha 3aMecTBaHe, HamallsiBaHe u oOiek4yaBane... [Ipu uzbopa Ha meromu
MIPUHIIAIIMTE HA 3aMECTBaHEe, HaMaJsiBaHe M OOJIeKyaBaHe Clie[Ba Ja ce
MIpHUJIATaT, KaTo CTPUKTHO C€ JjaBa IPUOPUTET Ha N3UCKBAHETO 1A Ce U3-
TIOJI3BAT anTepHaTUBHU MeTonu. Korato B 3akoHOmaTencTBoro Ha Chro3a
HsIMa TPU3HAT aJTepHATHBEH METOJ, OpOSAT Ha )KUBOTHHTE MOXKE Jia Ce
HaMaJId, KaTo ce MpUOATBA 10 APYTH METOMIU U CE MPHIIAraT CTPpaTeTrny Ha
M3MHATBaHE KaTO M3IIOJ3BAHETO HA i1 Vitro W IPYTH METOIH, KOUTO Omxa
HaMaJIMJIN 1 OOJIEKYHITN U3TI0JI3BAHETO HA )KUBOTHHU. .. JKHBOTHHTE MMaT
BBTPEITHOMPHUCHIIA CTOHHOCT, KOETO TPSIOBa Jia ce yBaxxapa. FimMa u eTnaHu
ChOOpaKEeHHUs Ha IUPOKaTa OOMIECTBEHOCT IO OTHOIIEHHE Ha H3M0JI3Ba-
HETO Ha JKUBOTHH ITPH MTPOIEyPH. .. ETO 3a1110 M3n013BaHETO Ha )KHBOTHH
3a Hay4YHHU WA 00pa30BaTeITHU IIeJTH CIIE/IBa Ja CE Pa3Iiexk ia CaMo KOraTo
HE CBHIECTBYBAT aJTePHATHBU, KOUTO HE BKIIFOYBAT )KHBOTHH.?)

Ha ocHoBara Ha ropen3I0keH0TO MOXKEM 12 HalpaBUM 0000IIEHUETO, Ye ca He00Xo-
JUMH IPO(eCHOHAIHO-METOIMUECKH YMEHHS Ha [TPENoaBaTesst Ja peaan3upa yCHeIHO
LesuTe Ha 00y4eHHeTo B Ja0OpaTOpHUTE YIPAXKHEHHUs 0 JucuuIuinHara ,,dusnomno-
I'¥sl Ha )KUBOTHHUTE U YOBEKa“*, OalaHCHpaiKi MEKAYy W3MCKBAHETO 3a OBJAJsBaHE OT
CTYACHTHUTE Ha IIPAKTUYECKH YMEHHMS 32 IPOBEXkKAaHe Ha JIAOOPATOPEH EKCIIEPUMEHT U
HEOOXOIMMOCTTA OT OIa3BaHE Ha )KUBOTHHUTE MPU M3IIOI3BAHETO UM 3a yueOHO-1a00-
paTtopHH Lenu.

KommroThpHara nporpama ,,Bupryanna ¢dusnonorus — LuPraFi-Sim e necno
JOCTBIICH HHTEPHET PECypc, 0COOCHO MOAXOAL 33 NPUIOKEHUE B J1a0OpaTOPHUTE
YIPaXXHEHUs 110 AUCUUIUINHATA ,,DU310JI0T NS HA JKUBOTHUTE M YOBEKA“*, TOPaIu Bb3-
MOYKHOCTHUTE, KOUTO IpejyIara: 3a IpeACTaBsiHe U M3y4aBaHe Ha POLIECH B OpPraHn3Ma,
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NPOTUYAIIN Ha MaKpO- 1 MUKPOHHBO; 33 U3I'BJIHEHUE Ha MPAKTUYECKH 33/1a9H C Bb3-
MO’KHOCTH 332 MAaHHITYJIHPaHE Ha YCJIOBUS M (aKTOPH; 32 BUPTYAIHHU JAEMOHCTPAIHH
Ha CJIOKHH U CKBITH, a TIOHSKOTA M OTIACHHM 32 3/paBeTO Ha YOBEKa EKCIIEPUMEHTH; 32
(opmMupaHe Ha XyMaHHO OTHOIIEHHE KbM XMBOTHHTE Upe3 3aMsSHA Ha €KCIICPUMEHTHUTE
C TSAX C BUPTYaJIHH U JIp.

BkiroyeHnTE B KOMIIOTBpHATA IPOrpaMa BUPTYaITHU (PU3HOIIOTHYHH T1a00paTOpHU
OIUTH Ca TOIXOASIIO YIeOHO AUAAKTHYECKO CPEICTBO 32 aKTUBU3UPAHE HA BHUMa-
HHETO, MHTEpeCca M MO3HABATEITHUTE CIIOCOOHOCTH HA CTYICHTUTE M Ha Ta3U OCHOBA
3a yCIIeNIHO peajH3upaHe Ha y4eOHHTE e Ha J1abopaTopHuTe ynpaxHeHus. Cbe
CBOSITa aTPAKTHBHOCT U Ch3/aJIeHaTa Ype3 MPUIOKESHUETO UM HHTEpaKTHBHA y4eOHa
cpezia Te yIOBJIETBOPSIBAT H3UCKBAHUATA HA TIEJJATOTKATa U AMJAKTHKATa Ha BUCLIETO
00pa3zoBaHuE KbM CHBPEMEHHOTO 00YYEHHUE 32 CMSIHA Ha PEIPOAYKTHBHUS C ICHHOCT-
HUSI MOJIeJT Ha 00y4eHUe U IPUIIOKEHHE Ha MHTEPaKTUBHYU MeToAH Ha oOyuenue. Tosa
JI0 TOJISIMA CTEICH Ce OTIPE/Ielisl U 3aBUCH OT JKEJIAHHETO U KPEaTUBHUTE Bb3MOKHOCTH
Ha mperojasarens. B ¢bhIoTo BpeMe Te yIoBIETBOPSBAT U BHTPELIHUTE MOTUBU H
OTroBapsT Ha MOTPEOHOCTUTE HA HOBOTO MIOKOJIEHUE CTYACHTH, POACHO U M3PaCHAIIO
B €/IHa HOBA COIMAJHA Cpeaa — Ta3h Ha BUPTYAIIHOTO MPOCTPAHCTBO. V3mon3BaneTo
¥ 3a IIeJITe Ha mpoleca Ha o0ydeHue, a He caMO KaTo W3TOYHHUK 32 ThPCEHE M 00-
MsHa Ha HHpoOpMaIys, 3a 3a0aBlIeHHE U COLMAIHU KOHTAKTH MEXIY MIIaJHTE X0pa,
CHJICHCTBA 32 MO-JIECHOTO M YCIICNTHO Bb3IpHEMaHe, pa3OupaHe U OCMUCISIHE Ha
yueOHaTa HHGOpMAIIH.

MeTo/10/10THSsI U METOAMKA HA U3CJIeABAHETO

LlenTa Ha HacTOsIIaTa paboTa € 1a ce MPEACTaBsIT MOJCIBT U TEXHOJIOIHATA Ha 00y-
YeHHue B TJaOOPaTOPHUTE YIPAKHEHHUS O JUCLHUIIIMHATA ,,DU3HO0I0T 1S Ha )KUBOTHUTE U
YJOBeKa', KaTo ce ONpeIesisiT MACTOTO U POJISiTA B TSX HA KOMITIOThpHATa porpama ,,Bup-
TyanHa ¢usnonorus‘ — LuPraFi-Sim, ¢ BkIIloueHUTE B Hesl BUPTYalTHU €KCTIEPUMEHTH U
JIpYyTH BUJEOMAaTEepHaIi, JOCTBIIHU Ype3 HHTEPHET, KOUTO s JOIIBbJIBAT — BUAEO(UIMHY,
AQHMMALMH U JPYyTH.

W3zcneasaneTo e mpoBeAeHO ¢ 93 CTyAECHTH, peIOBHO 00yUYeHHE, OT CJIEIHUTE CIELH-
ajHocTH: ,, [ eorpadus u duonorus™ — 24 cTyneHTH, ,,.buonorus u Xumus' u ,,buonorus
u ¢usnka“ — 18 cTyneHTH, ,,EK0IOTHS M ona3BaHe Ha OKOJHATa cpena’ — 51 CTyaeHTH.
ChmiacHO y4eOHHUTE IJTAaHOBE HA OTAETHUTE CHIELMATHOCTH AUCLIUITIMHATA ,,DU3H0T0T Ut
Ha ’KMBOTHUTE U YoBeKa“ ce uzyuana B Il kypc, VI cemecTsp.

BpemerpaeHeTo Ha N3CIIEIBAHETO € €IUH CEMECTHP — TOJIKOBA, KOJIKOTO € XOpapuyMbT
Ha J1ad0paTOpPHUTE YHpaKHEHUs, a UMEHHO 30 4. 3a CTyAEHTHUTE OT I1EAarOrH4eCcKuTe
cnennanHoctu 1 40 4. 3a CTyIEHTUTE OT CHELUAIHOCT ,,Exkonorus u onasBaHne Ha OKOJI-
HaTa cpena‘.
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Wznon3BanuTe cTpaTeruy Ha 00yueHHE O BpeMe Ha yUeOHUTE 3aHATHSI ca: IOBTOpe-
HUe Ha (PU3NOJIOTUYHUTE EKCIEPUMEHTH; MOJCITUPaHe HAa HHIUBHULyaIH! y4eOHHU CUTY-
alyHy OT IpernoiaBaresis Npyu padoTa ¢ KOHKPETEH CTyACHT; (PUKCUpaHEe Ha pe3yJITaTuTe
OT eKCIepUMEHTHTE o7 hopMaTa Ha TaOIULHU, TpapUKH U Ap.; aHAJIU3 U 00CHKIaHE
HA MOJyYEHHUTE PE3YITAaTH C OTACIHUS CTYICHT U C LslaTa Tpyna U Ha Ta3d OCHOBA
(hopmynarpaHe Ha U3BOAH OT NPOBEIACHUTE EKCIIEPUMEHTH.

Metonute Ha 00y4yeHHE, IPUIIOKEHH 110 BpeMe Ha JTaOOPaTOpPHUTE YHPaKHEHUS,
ca ChbUCTaHME Ha KJIACMYECKHUTE, TPaIULMOHHUTE (a UMEHHO Oecena, oOsicHeHue, ca-
MOCTOsATEJIHA paboTa) C TUTEPATyPHU, MHTEPHET N3TOYHUIM U KOMIIOTBPHHU PECYPCH,
HaOII0AEHUE M eKCIIEPUMEHT ¢ MHTEPaKTUBHUTE METOAM — JUCKYCHs, padoTa B €KHII,
pabora B rpyna u ap.

ChopTCTBALIMTE METOIM 32 ChbOMpPAHE HA TaHHHU 3a U3CIIeIBAHETO ca HAOIIOICHUETO
1 aHKETHPAHETO.

Pe3yararu u o0cbhkIaHe

Wznon3BaneTo Ha KOMIIOTBPHATa MporpamMa ,,Bupryanna ¢usnonorus™ e HOBOCT B
MIPOBEXKIAHETO Ha J1a0OpaTOPHUTE YHPAXHEHUS M0 AUCLUIUINHATA ,,DU3n0I0rust Ha
YKUBOTHHUTE 1 4oBeKa“ . KypchT Ha 00yueHne e 00HOBeH mpe3 yaeOHara 2012/2013 ronuna
C BKJIIOYBAHETO HA MH(OPMALUOHHO-KOMITIOTBPHH TEXHOJIOTHUH, TIO-TOYHO KOMITIOTHP-
HaTa Mporpama Ha H3/1aTelcTBo ,,MoHuTop®, bykypemr. ToBa e eqHa 00IIONOCTHITHA,
BUPTyaJIHa KOMIIIOThPHA NpOrpama 1o AUCHMIUIMHATA ,,PU3H0NOTHs Ha KUBOTHUTE U
yopeka“ — LuPraFi-Sim, BkirouBaia BUPTyaTHH MOJIENH U eKclepuMeHTH. Yact ot
TSIX CE IMPWIAraT B Cb4eTaHHE C MPOBEKAAHUTE 10CEera CaMo C TPAAULUOHHH METOIN U
cpezacTBa Ha 00y4yeHue 1abopaTopHH yIIPaKHEHUSI.

KomnrorepHara nporpaMa ce cbCTOU OT 8 paszaena, KOUTo cbabpkaT 31 mozena Ha
(DU3MOTIOrMYHM EKCIIEPUMEHTH. 15 € JOCThIIHA Ha PYCKH M Ha aHuiicku e3uk. [Ipu
MIOATOTOBKATA HA YIPAXHEHUATA, C 11€J1 YJIECHEHHE Ha CTyACHTHUTE, yKa3aHUITA 3a eKC-
MIEPUMEHTAIHUTE 3a/1a4y ca MPeBeJeHN Ha ObJarapcku e3uk. Koncrpyupanute 3amauu
UMaT TEKCTOBA YacT C YKa3aHUsl M MHCTPYKTaX Kak J1a C€ M3IIBbJIHM 3a/a4ara U J1a ce
IIPOBEZE EKCIIEPUMEHTBT, a 10 TEKCTa € M300pa3eHa ONUTHA IOCTAaHOBKA C HE00X0auMara
3a Tasu 1en anaparypa. An3aiiHpT Ha pa3padOTeHNTE BUPTYaIHH EKCIIEPUMEHTH HAaCcOU-
Ba 00yuaBaHWTE KbM MPUIOKCHUE HA YCBOCHUTE TEOPETUUHH 3HAHUS OT JIGKLUOHHUS
KypC B IpaKTHYECKa CUTyaLusl, KOATO YECTO II'bTH N3UCKBA IOBTOPEHUE IIPU IPOMEHEHH
YCIIOBHSI — BpeMe, YeCTOTa U CHJia Ha Bb3IEHCTBHE Ha HajieH (akTop, BUI Ha JeicT-
Baius (axkTop, KOHIEHTpauus: u Ap. [IpomsHara Ha mapaMeTpuTe Ha IPOBEKIAHUTE
EKCIIEpUMEHTH MO3BOJISIBA J1a C€ HAOII0AAaBa M OTYETE BIMUSHUETO UM BbPXY H3CJe/Ba-
HUS (PU3MOIOTUYEH MPOLEC WM SIBICHUE M Ha Ta3H OCHOBA CTYIEHTUTE Ja HAIPABSIT
CHOTBETHH M3BOJM. BUPTyaHUAT €KCIEPUMEHT 3aMEHsI YE€CTO IbTH CKBIIOCTPYBaIla
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araparypa, 1a00paTopHH ITOCOOUS U PEaKTHBH, a CHII0 TaKa U3KII0YBA BB3MOKHOCTTA
3a IIPOBEIK/IaHE Ha HEYCIeNIeH eKCIIEPUMEHT 1 10 TO3H Ha9MH CIIOCOOCTBA 33 IOCTUTaHe
Ha Pe3yNTaTHOCT U e()eKTHBHOCT Ha Ipoleca Ha 00y4eHHe.

C kakBa 1ien, B kou (hopMu Ha 00ydeHHE U KaKBa TEXHOJIOTHS Ha 00y4eHHe MOXe J1a
Cce MPUJIOKH TIPY M3II0I3BaHe Ha KOMITIOTBPHUTE PECYPCH OT BUPTyaIHaTa jaboparopusi?

C nmpuIIoKeHHETO Ha KOMITIOThpHATa IporpaMa B Ja0OpaTOpHHUTE YIPAKHEHUS 110
JIHCHUIUINHATA ,,DU3MOIOTHS HA JKUBOTHHUTE U YOBEKA™ C€ IMOCTHUTaT CIICAHUTE KpalHH
e Ha 00y4YeHue:

(1) nHTErpanMs Ha OCHOBHUTE KOMIOHEHTH Ha 00yYeHHETO, a UMEHHO y4eOHO
ChIbpXKaHUE, TUAAKTHKA U TEXHOIOTHH — IIPEANOCTaBKa U YCIOBUE 32 HETOBOTO OCh-
BPEMCHSIBAHE;

(2) ocpBpeMeHsiBaHe 1 0OoTraTsABaHe Ha KJIacHyeckara 00pa3oBaTeiHa cpesia C BUPTY-
aJrHaTa, KOsiTo, OCBEH e € IM0-MHTEePEeCHa U 3aHNMATe Ha 3a CTYACHTUTE, ChIIEBPEMEHHO
HpaBH y4eOHOTO ChABPKAHKUE TO-JOCTHIIHO U pa3dupaemo;

(3) cp3naBaHe Ha BB3MOYKHOCT JIa C€ PeIyLHpaT 10 Bb3MOXXHUS MUHHUMYM H3II0J3-
BaHUTE 3a yyeOHa 11e1 JJabopaTopHU KUBOTHHU. V3M0/13BaHeTO Ha ITporpamara Karo aj-
TEpHATHBHO AUAAKTHYECKO CPEICTBO HA 00y4YEHHE IPaBH Bb3MOKHO U3ITBJIHABAHETO HA
YacT OT MPAKTHYECKUTE 3a1a4u Oe3 U3I0JI3BaHETO Ha JTa00paTopHH )KUBOTHU. Paborara
¢ 1abopaTopHU )KUBOTHHU 00ade € HeoOX0IrMa 3a Ch31aBaHe Ha YMEHUS 3a POBEKIaHe
Ha OMOJIOTHYEH EKCIIEPUMEHT, 3a OBJIA/IIBAHE OT CTYACHTHUTE Ha OCHOBHU METOAHM 3a
pabota ¢ 1abopaTopHu )KMBOTHH. [Topa i TOBa KJIACHYECKUTE EKCIIEPUMEHTH ,,MH BUBO*
OCTaBaT He3aMEHHMa YacT OT JIAOOPATOPHHUTE YIPayKHEHHS.

®opmuTe Ha 00yueHHe, B KOUTO OMXa MOTIIH J1a C€ IPUIIOKAT PECYPCHTE OT KOMITIO-
ThpHATa IPOrpaMa 1 KOHKPETHHUTE LEJTH, KOUTO MOTAT Ja ObJaT MOCTUTHATH Ype3 THIX,
ca ClIe/HHTE:

Ayoumopru ¢hopmu Ha obyuenue no epeme Ha aekyuume ¢ yen: (a) HAOMONEHUE U
U3BIIMYAHE 110 CAMOCTOSATENICH BT HA HOBA y4eOHA HH(POPMALH 110 TOCTaBEHH y4eo-
HO-TIO3HABATENIHU 33/1au¥; (0) WIFOCTpanus Ha pa3KpUBaHUTE Ype3 METOAA ,, IeKIIUS
(U3HOTIOTUYHY NIPOLIECH U SBICHHS.

Ayoumopru opmu Ha obyuenue 6 xo0a Ha 1aOOPAMOPHUME YAPANCHEHUS C Yel:
(B) opraHu3anys ¥ MpPOBEXkKIAHEe HA CAMOCTOSTEITHH HAOMIOICHUS M EKCIIEPUMEHTH 110
NOCTaBeHH y4eOHO-ITO3HABATEHN 33/1a4H, CJIe] KaTo IPEIH TOBA ca M3ITBJIHEHU 3a/1a-
YHTE M EKCIIEPUMEHTHTE C OIUTHY JKUBOTHU; (T) IOMBIIBAHE M Pa3IIMpsBaHE HAa Bede
YCBOGHUTE OT CTY/ICHTHTE 3HAHUS 1 YMEHHUS B X0/1a Ha M3ITBIIHEHNTE ITPE/IN TOBA 3a1a91
OT yIPaXHEHUETO; (1) TUIAKTUIECKO CPEICTBO 32 3all03HABAaHE HA CTYJCHTHTE C J1a00-
paTopHH IPHOOPH, araparypa, TEXHUKH, IIPOLEAYPH U METOU Ha paboTa, KOMTO MOTaT
Jla TIPHJIOKAT 110 BpeMe Ha MPaKTHYEeCKaTa YacT Ha yNPAKHEHHETO WM Ha MO-KbCeH
eTan — HarpuMep IpH MpodecuoHaIHaTa CH peann3anus KaTo yunutenu. HezaBucumo ot
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KOHKpETHATa I1eJ1 Ha MPUIOKEHUETO M CTYACHTUTE OBJAIsABaT 00pa3Ii U MOJIEH Ha
JICCTBHE, KOUTO T YIIECHSIBAT IIPH JSHCTBUTEITHOTO UM M3BHPIIBAHE B PEaTHA CUTYAIHS,
HE3aBHCHMO JIAJIH TS Ce CIy4Ba B y4eOHa, WiH IpodecroHaiHa cpeja.

PaznooOpa3znuTe hopMu Ha U3BHHAYUTOPHA AEWHOCT Ha CTYJICHTHTE MOTar fa 0b-
JIaT OOBBP3aHU C U3UCKBAHETO CTYJACHTUTE B CBOOOTHO OPTaHU3HUPAHO OT TSAX BpEeMe Jia
IIPOBEAT CAMOCTOSTEITHH HAOMIONEHUS 1 eKCIIEPUMEHTH OT KOMITFOThPHATA IporpaMa
,»BUpTyaiHa madopaTopusi‘.

[Ipe3 yueonara 2012/2013 ronmuHa OMUTHUTE TIOCTAHOBKM OT KOMITIOTBPHATA IIPO-
rpamMa ca IpUJIOKEHH 3a IIbPBH BT B TIpoIieca Ha 00y4ueHre BbB BCHUKH J1a00paTopHU
YOpaXHEHUS 10 TUCIUILTHHATA ,,DU3HONOTHs Ha )KUBOTHUTE U YOBEKa*, a HMEHHO:
8 3a CTyIeHTUTE OT CHEeLHUaNIHOCT ,,EKonorus u ona3BaHe Ha OKOJIHATa cpena“ u 6 3a
IeIarOrMYeCKUTe CIenaaTHoCTh — ,, [ eorpadus u duonorus™, ,,buonorus u xumus™ u
»bromorus u puzuka“.

[TonGopbT Ha KOMITIOTHPHUTE PECYPCH OT BUPTyaIHaTa 1ab0paToOpws, KaTo 4acT OT
MIpeBapuTeHaTa OATOTOBKA 32 1a00paTOpHOTO YIIPaKHEHHE, 3aBUCH OT MHOTO (PaKTo-
pH, HO Hali-Bede OT IpelleHKaTa Ha IpernoaBareis Ha OCHOBAaTa Ha: BPEMETPACHETO UM
Y B3MOXKHOCTTA J1a C€ MHTETPUPAT B y4eOHOTO ChIbpIKaHNE ChOOPa3HO perllaMeHTHPa-
HOTO y4eOHO BpeMe Ha JAO0paTOPHOTO 3aHSATHE; CIIOKHOCTTA Ha OMMUTHUTE IOCTAHOBKHU
1 CIOCOOHOCTTA Ha CTYIEHTHUTE J1a Bb3IpHUEMaT M OCMUCIIAT BKJIFOYSHATA B TSAX yueOHa
nH(popMaIysi; He0OXOIUMOCTTa OT M3IIOJI3BAHETO UM BHB BpB3Ka ¢ Objemniara mpode-
CHOHAJIHA JICHHOCT Ha CTYJASHTHTE; PEABAPUTEITHUTE 3HAHMS, IPAKTUISCKA YMEHUS
Y B3MOXXHOCTH Ha CTYJCHTHUTE JIa C€ CIIPABAT C PEIIaBaHETO HAa TIOCTABEHUTE 3a/1a4H;
KOMITIOTBPHUTE YMEHHS Ha OTJISTHUTE CTYACHTH U IpyIiaTa Karo IsU10 u 1ap. B3eMaiiku
MIPEIBU] BCUYKH TE€3H ChOOPAKEHHS, TPETIOIaBATEIIAT IPEICHSIBA U PEIlIaBa KOU 3a]1a41
OT KOMITIOThPHATA IIPOTpaMa B KOW CIEIIMATHOCTH U TPYTIN J]a U3110JI3BA 33 TIOCTHTaHEe Ha
e(heKTUBHOCT B TIporieca Ha OpMHUpaHe Ha MPAKTHYECKH U eKCIIEPUMEHTAITHA YMEHUS
y CTy/JICHTHUTE.

[IpenBapurenHara MoAroTOBKa Ha CTYASHTUTE 3a J1a0OPaTOPHOTO yIpakHEHUE
M3HCKBA TEOPETUIECKH JIa C€ MOJTOTBAT MO0 ChOTBETHATA MPOOIEMATHKA, BBPXY KOSTO
11e ce M3MBIIHABAT OIMUTHUTE MOCTAaHOBKH. 110 Bpeme Ha caMOTO 3aHSTHE Ce TPOBEXK/Ia
CEMUHAp U C€ IUCKYTHPAT TEOPETUYHHU BHIIPOCH BHB BPH3Ka C MPEICTOSAIINTE EKCIIEPH-
MEHTH, BKJIFOUUTEITHO BUPTYAITHUTE. Te CITy’kaT KaTo OCHOBA U JTUTAKTUIECKO CPEICTBO
3a pa3BUTHE Ha MMO3HABAaTEIHATA aKTHUBHOCT HAa CTYACHTUTE Upe3 0OMsHA Ha MHEHHS,
JICKYCHSI, H3TpaK/IaHe Ha MPEIIOIOKEHHS  B3eMaHe Ha apTyMEHTHPAHH PEIISHHS KaK
na ObJIaT U3CIeIBaHu OIpeIeIeHH (PU3NOIOTUIHHU TIPOIIECH.

B Xoma Ha 3aHATHETO CTYACHTUTE MOTAT J1a TOBTAPST EKCIIEPUMEHTHTE CIIOPE]T Kea-
HUETO U TIOTPEOHOCTHTE CH, JIa TIO/IIaraT Ha aHaIIu3 U J]a KOMEHTHPAT C TIPeToaBaTels u
KOJIETUTE OT TpyIara HaOIIOeHUATA U TIOJTYUICHUTE PE3yATaTH, 1a PadOTAT ChC COOCTBE-
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HO TEMIIO, KaTo 110 TO3W HaYHH C€ peali3upa HHIANBUIYTHUSAT TOIX0 B 00y4YEeHHETO.

WmocTpanust Ha Moziena 1 KOHKPETHATa TeXHOJIOTHsl Ha 00y4YeHUE BbB BTOPHS MY
BapHaHT, a IMEHHO U3II0JI3BAHETO MY T10 BpeMe Ha JJa00paTOPHUTE YIPAKHEHUS 10 JHC-
[UIUTHHATA ,,OU3HOIIOTUst Ha YKMBOTHUTE M YOBEKA'“, KOMTO Ce peatn3upa ype3 ChueTaHue
Ha KJIACUYECKH U HHTEPAaKTHBHH METOIN Ha 00y4eHUE U MHPOPMAMOHHO-KOMITIOTBPHU
TEXHOJIOTUH, 1€ IPEACTaBUM Ha IIPEMepa Ha cieaHara rema: ,,Ou3nonorus Ha Auiane-
T0. BpHIIHO mumane”. I[IpoxbioKUTEIHOCTTA HA TA00PaTOPHOTO YIPaKHEHHE ChIJIACHO
ydeOHara mporpama e 5 yueOH#H Jaca.

Llen na ynpasicnenuemo: IEMOHCTpALUs U M3CIEBaHE Ha Mpoleca ,,BbHIIHO JH-
nraHe. 3aro3HaBaHe ¢ METOAMTE 3a U3CIEABAHE HAa (DYHKIHMOHAIHOTO ChCTOSHUE Ha
JUXareJHaTa CUCTEMA — CHMPOMETPHsl, CIUpOrpadus U MHEBMOTrpaQus.

Ouakeanu pesyimamu om 00y4eHuemo

Cmyoenmume mpa66a 0a 3HASIM.:

1. CpirHOCT Ha mpolueca aumane. buonornuHo 3nayeHue Ha npoueca aumane. Oc-
HOBHH €TalM Ha IpoLeca JUIIaHe.

2. KoMInoHeHTH Ha BBHIIHOTO JUIIaHe: 1) TuxaTesIHu IbTHILa, 0eu 1poOoBe, IPphbacH
KOLI U IUXATEIHU MYCKYJIH; 2) MEXaHU3bM Ha perysanus.

3. ®uznonoruyHa posis Ha JUXaTeJHUTE IbTUILA U Ha Oesute Apobose. Perynanms Ha
JyMEHa Ha IuxaTeiqHuTe nmbpTuina. Enactuanu cBoiictBa Ha Genute 1poboBe. 3HaueHHe
Ha cbpdakTaHTa 3a (PyHKIIMOHUPAHETO Ha OennTe IpoOoBe.

4. benonpoOHa BeHTMIaLuUsl. MexaHI3bM Ha BOUILIBAHETO M U3AMIIBaHeTo. Hamsra-
HE B IJIeBpaJIHaTa KyXWHa U U3MEHEHUETO MY 10 BpeMe Ha BAMIIBAHE W WU3MIIBAHE.
3HaueHue Ha ,,0TPULATEIHOTO  MHTPAIUIEBPAJIHO HAJIATaHE 32 MEXaHUKaTa Ha AUIIaHE.
[TueBMOTOpAaKC.

5. IlapameTpu Ha BBHIIHOTO JuiIaHe. benoapoOHu o0eMH 1 BMECTUMOCTH U H3Me-
HEHMATA UM B 3aBUCHMOCT OT Bb3PacTTa, 0Ja, PbCTa U (DYHKLMOHAIHOTO ChCTOSIHUE
Ha opraHusMma. Ponsra Ha OGemonpoOHHTE 00eMH M BMECTHMOCTH 3a OeroapoOHaTa
BEHTHJIALIUS.

Cmyoenmume mpabea oa mozam:

1. [la onpenensiT )Ku3HEHaTa BMECTUMOCT Ha OelnTe Ipo0OBE ChC CITUPOMETH).

2. Jla u34ucIsBar TeopeTHYHAaTa JKU3HEHA BMECTUMOCT Ha OenunTe IpoOoBe ¢ TOMOIIITa
Ha (OPMYII, HOMOTPaMH M TaOIHUIIH.

JlaGopaTtopHOTO yrpa)KHEHHE BKITIOYBA IIECT 3a/1a4H, KaTo ITbPBUTE TPH Ca OT KIIACH-
4eCcKH BapuaHT: 1. MexaHn3bpM Ha 0eNoApoOHOTO AUIIaHe TP TPHOHAYHUTE )KUBOTHH.
HemoHcTpauus Ha monena Ha Jonaepc; 2.Cnupomerpus. OnpenensiHe Ha AeUCTBU-
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TenHara xu3HeHa BMectumocT ([JKB); 3. M3uncnsBane Ha TeopeTHYHATa KU3HEHA
Bmectumoct (T2KB) Ha Genute npodose.

4, 5 u 6-a 3aa4a ce peanu3upar Ype3 BUPTyalH ekcriepuMeHTH. MIHnnBryanHara
pabora c KOMOIOTBpHATa porpama ,,Bupryanna ¢pusuonorus — LuPraFi-Sim, pazgen
,,JlJiXareiaHa cucTteMa, BKIIFOUBA ClIeAHUTE 3a1a4n: 4. Mexannu3bsM Ha quiianeto. OdeMu
Y BMECTHMOCTH Ha Oenute apoOoBe. BiusiHue Ha pajnyca Ha TyMeHa Ha JUXaTeITHUTE
ITBTHIIA BHPXY OeopoOHaTa BeHTHIIAINS; 5. BusHIe Ha MHTPAIIeBPATHOTO HAJIATaHE
BBpXy OenoapoOHaTa BeHTHIAM. [[HeBMOTOpakc. 6. BrusHue Ha chpakTaHTa BPXY
OenoapoOHaTa BEHTUIIAIINS.

[IspBUTE TpU 33729 1ENSAT yCBOSBaHE HA HOBW 3HAHUS M yMEHHS. 3aJaduTe OT
BUPTyaJiHaTa J1a0opaTopus CIIyKaT Jia pa3IIupsT U 000TaTAT 3HAHUATA ¥ YMEHHSATA HA
CTYJIEHTHTE, YCBOCHH B ITbPBa U BTOpA 3aja4a.

B HauanoTto Ha 1a00paTOPHOTO YIIpakHEHUE Ce TPOBEXK/IA CEMHHAP 10 TEOPHUITA
Ha MpeJIBAPUTEITHO ITOCTaBeHara TemMa ,,OU3n0I0rHs Ha AUIIaHeTo. BhHIIHO AumaHe .

[Ipenu HawamoTo Ha BesAKa 3a/1a4a ce MpaBy aHAIN3 Ha y9eOHAaTa CUTYaIlns U HHCTPY-
KTaX 32 HAYMHA Ha U3ITBIHEHUETO M, 00OCHKIAT CE BE3MOKHUTE PE3yATaTH U TPEIIKH,
KOHWTO OMXa MOIJIH Jla ObJIaT HallpaBeHH 110 BpeMe Ha M3ITBITHECHHUETO .

JlaGopaTopuu 3a1a4u

1 3a0aua. Mexanuzvm Ha 6e100poOHOMO OuUiaHe NPU 2PbOHAUHUME IHCUBOMHIL.
Hemoncmpayus na moodena na J{onoepc

L]en: 3aro3HaBaHe ¢ METO/IA 3a M30JIMpaHe Ha Oenw ApoOoBe OT kaba 1 HabIroIa-
BaHE Ha M3MEHEHHETO Ha 00eMa B 3aBUCHUMOCT OT HaJsITaHETO Ha cpeiara (Mojen Ha
Hounepc).

Xo0 na pabomama: YKabara ce 00e3/IBIKBA Upe3 JIEKAMMUTHPAHE H ITOCIEIBAI0
paspyiiaBane Ha TppOHAYHUS MO3bK. DUKCHpa ce 1Mo rpb0 BhpXy napaduHUpaHa Ba-
Hu4Ka. [lomHara 4emocT ce 3aKada ¢ U3BHTA KyKWYKa, BbP3aHa C KOHEIl, U3TEeIs ce
HazaJ U ce MpUKperBa Ype3 KoHera. Hamupa ce miacHara 1emnka u JJuraBuiara OkKoio
Hes ce M3psi3Ba KOHIICHTPUYHO C HOXKUIIA. B 0TBOpa ce BkapBa KaHOJNa C TUAMEThp Ha
u3TernieHara 4yacT 3 —4 MM u apipkuHa 50 — 60 mm. KoHlleHTprUYHO U3psi3aHaTa yact OT
JUTaBUIIATa BHUMATEITHO Ce€ TIOBJIUTa U ITOJT Hesl Ce MOCTaBs JIMTaTypa, KOATO Ce 3aTsira
OKOJIO BbhpxXa Ha KaHionata. OTBaps ce KOpeMHaTa U rpbJHAaTa KyXHHA ¥ BHUMATEITHO
ce oTnpenapupsar 6eauTe JpodoBe, KaTo C€ 0CBOOOKIaBAT OT OKOITHUTE ThKaHH, Taka
4e Jla ocTaHaT (PUKCHUPAHHU C IMTaTypara BbpXy KaHOJIara.

Enactuunute cBoiicTBa Ha OeonpoOHAaTa ThKaH MOXeE J1a ObJaT IEeMOHCTPUPAHU
4pe3 JISKO U3ANIIBAHE U BAMIIBAHE B CBOOOHUS Kpall Ha KaHIOJATa.

W3onupanusr npemnapar ce puKchpa B MPUTOTBEHATA 3a IeJITa CThKIeHa OaHKa 0e3
J'bHO. BMecTO IbHO KbM OaHKaTa € MpeKperieHa elacTHYHa 1M, TI03BOJIsIBAIIA /1a Ce
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npoMeHs1 00eMbT Ha 3aTBOPEHOTO MIPOCTPAHCTBO, B KOEGTO C& HAMHPAT OeuTe JpoOOBe.
[IpomsHaTa Ha HAJSATAaHETO C€ PETHCTPUPA C MAHOMETBP, CBBP3aH C BETPEIIHOTO MPO-
CTpaHCTBO Ha Oankara. [Ipu n3rersHe Ha Unara HaJgoJly ce yBelndaBa 00eMbT, B KOHTO
ce Hammpar Oenure apodose. Ha MaHOMETBpa ce OTYNTA MOHM)KABaHE HA HAJISITAHETO, a
Oemnute npoboBe yBennuasar ooeMa cu. [locTeneHHOTO MoBUIIaBaHe Ha HAISATAHETO JI0
M3XO/IHOTO PaBHUIIE € CBHP3aHO C MIOCTENICHHO CBUBaHe Ha Oenwute npodose (¢wur. 1).

®urypa 1. Mogen Ha Jlonaepc

Moske /1a ce U3110J13Ba U JITEPHATHBEH BApHAHT Ha Ta3| 33/1a4a — paboTa ¢ BUpTyaJieH
Mozern Ha Jlonzaepe (BupTyalieH (GU3HOIOrHYeH eKcriepuMenT). OnmuTHaTa MoCTaHOBKA
€ HarpaBeHa Ha ChIIH MPUHIINIL, HO 6e3 MaHoMeThp? (¢ur. 2 u 3).

ITo chums MeXaHN3bM ce TPOMEHs 00eMbT Ha OenuTe IpoOoBe B IpbHATA KyXHHA,
KBJIETO B PE3YATAT Ha ChKpallaBaHEe Ha MEKAypeOpeHNUTE MYCKYIH M Anadparmara
HEPHOJMYHO CE€ Ch3/1aBa MOHIKEHO HaJIATaHe.

Peszynmam: Hapucysaiite onuTHara nmoctaHoBka! O0IcHETEe Ha KaKBO CE€ JBIDKH
pasrpBaHeTO Ha OenuTe IpoOOBE MPU BAMIIBAHE U CBUBAHETO UM IIPH M3AMLIBaHE!
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HU3600: MOZ[CJ'I’LT Ha I{OHI[epC IMMOKa3Ba POJIATA Ha UHTPAIJICBPAJIHOTO HAJIATAHE B
JAUXATCIHUA aKT. HeHOCpeHCTBCHa INpHUYrHA 3a pa3lmrpsABAHCTO HA Oenute ,I[pO6OBC
IpUu BAUIIBAHC U CBUBAHCTO UM IIPU U3JUIIIBAHC Ca U3SMCHCHUATA B obema Ha IpbAHUSA
KOII 1 B UHTPAIJICBPAJIHOTO HAJISATaHE. HapnuzaneTo Ha BB3AYX B oenuTe z[p060Be npu
BAUINBAHC U OTACIITHECTO MY OT TAX € BCJIICACTBUC HA IIPOMSIHATA HA HAJIAATAHCTO B Oenute
,I[pO6OBC. B,I[I/IIJ_IBaHGTO € AKTUBCH IIPOLCC, TOKATO U3JUIINBAHCTO € ITACHUBCH.

Mogent Qonoepca

R
N BRI Y
'. I Bin Amiresficns BIOSTUIT ' n 3

®urypa 2. Baumsane

Mogens QoHgepeca

'. SP Bl Ani mafions BIOSTUNERT.COM B n >

®urypa 3. U3zaumsane
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2 3a0aua. Cnupomempus. Onpeodensine Ha 0eUcCmeUmentHama JCUHeHa BMecmumocm
(PKB).

I]en: OBnafsiBaHe Ha METOJA 3a ONPE/EIIHE HAa JEHCTBUTEIHATA )KU3HEHA BMECTH-
MOCT — cnupoMeTpusi. CIupoMeTpUATa € METOJ 3a U3CJIEABAHE BHHIIHOTO JUIIAHE —
JaBa HHGOpMAIM 3a TOBa, Kak (PyHKIHOHHUpAT OennuTte IpoOoBe U 3a ChbCTOSHUETO Ha
JUXaTeJHUTE IbTUILA.

Xoo na pabomama: V3cneaBaHeTo ce MPOBEKAa CbC CyX CIUPOMEThp. M3nnimBanusiT
BB3yX MIPUBEXK/A B JIBUKCHHUE CIICLUAHA TYPOMHKA, KOSTO M3MEHS MOKAa3aHUETO Ha
mudposus peructparop. [Ipeau pabota AMXaTETHUAT MYHALIYK ce A€3UH(EKIIPa ChC
CIHPT.

3a NpsiIKko U3MEpPBAHE Ha )KM3HEHATa BMECTUMOCT CIIMPOMETBPBT CE JOBEXKA 10
HYJICBO IOJIOKEHHE, CIIe]l KOETO M3CIEeIBAaHUAT (B U3IIPABEHO MOJIOKEHNE) IPaBH MakK-
CHUMAJIHO BJMIIBAaHE OT aTMOc(epHHus Bb3IyX Npe3 HOCa U MAKCHMAIHO M3IUILBAHE B
MYHALIYKa Ha CIUPOMETHPa (HOCOBOTO JHIIAHE CE M3KJIIOUBA 10 BpEME Ha U3/IMIIBAHE).
W3mepBaHeTo ce mpaBu TPH IIBTH U CE B3eMa Haii-BUCOKara cToHHOCT. [penn u3zmep-
BAHETO CE€ MPABST JIBE-TPH IBJIOOKH BIUILIBAHUS U U3AUIIBAHUS, 32 J]a MOXKE J]a CTaHEe
II'BJTHO pa3rbBaHe Ha OenuTe APoOOBE.

Pesynmam: [lomyuennte qaHHA HaHeceTe B TaOwIa!
U3600: 3BoamT € 00111 32 BTOpa ¥ TPETa 3a/1ada U € AaJieH KbM TpeTa 3ajada.

3 3a0aua. H3zuucnsisane Ha meopemuynama sxcuziena emecmumocm (TJKB) na de-
aume opobose.

A. Hsuucnasane T)XKB no cneonume opmynu:

1. TXXB =pscTa x a, kpaero a =25 ( 3a mbxke) u a = 20 (3a )KeHN)

2. TXXB = (pbet x 52) — (BB3pacT x 22 ) — 3600 (32 MBbxe)

TXB = (pbet x 41) — (BB3pacT x 18 ) — 2860 (3a >xeHM)

3. TXKB = [27,63 — (0,112 x BB3pacT)] X pbCT (32 MBKE)

TXB =1[21,78 — (0,101 x Bp3pact)] x pbCT (32 )KEHN)

Enuaumure Ha mokasarenute ca cnenaute: TXKB —ml; ppet — cm; Bp3pacT — roguHy.

L. Onpeodensne na T)KB ¢ nomowma na nomocpama 6 3a6ucumocm om noid, 6b3-
pacmma u pvcma (ur. 4).

B. U3uucnaeane na TXKB no mabnuyama na Puuapoc

WzuncnsBaneTo ctaBa, KaTo c€ yMHOKH PBCTHT (CM) TIO KOS(HUIIMEHTA 32 CbOTBETHUS
TIOJT ¥ Bh3pacT oT Tabiwuiara Ha Puyapyc (Tabmuma 1).

Pesynmam: Cpasnere otuereHara [[DKB BbB Bropa 3amada ¢ TXKB! Ilo npocToTo
TPOIHO MpaBUIIO U3YUCIETE KaKbB NpoueHT npeacrasissa KB or TXKB!
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VY AYMHBI AEHLWWHLI

Bospact MEN [Anuuatena  Bospact MEN [Onuua tena
200

P R 15
20k Y00E s 2
JE 40 2
4000
40 w0
5ok 300
50
BOE 2
70 %
28
140 70

®urypa 4. Homorpama 3a onpeesnsHe Ha ®KU3HEHaTa BMECTUMOCT Ha Oenute ApoOoBe

KakBo BiusiHME OKa3BaT WHAUBHYATHUTE 0COOCHOCTH (110, Bh3pacT, PbCT, (hU3H-
YecKa TPEHUPaHOCT U 001110 (PU3HOTIOTHYHO ChCTOSHHUE) BHPXY JKU3HEHATA BMECTUMOCT
Ha Oenure npodoBe?

H3600: B Hopma JIKB Ha BB3pacTeH 4oBek €: 3a Mbxke — 3.5 — 5.0 J1; 32 xKeHH —
2.5 — 4.0 m; mpu cnopructu goctura 8.0 1. Hopmanno JIXKB TpsioBa na 6bae Han 85%
ot TOKB. Otknonenue ot 10 — 15% He ce cunta 3a crinectBeno. Croitnoctu Han 100%
nokassar 100po ¢usuuecko pa3sutre. HamaneHara sku3HeHa BMECTUMOCT MOXKE J1a CE
ABJDKKW Ha YMOpa Ha JUXATCIHUTE MYCKYJIM, CTCHO3a HAa AUXATCIIHUTEC I'bTUILA, HAPY-
IICHA eJIaCTUYHOCT Ha OesuTe Ipo0oBe, Cria3bM Ha OPOHXHTE, IVICBPUT, THEBMOTOPAKC,
orpaHryaBaHe Ha o0eMa Ha TPBIHHS KOUI TP OPEeMEHHOCT, 3aTIIbCTIBAHE U JIp.

AHTpOHOMeTpI/I‘IHI/ITe IOKa3aTeJii OKa3BaT CbIIECTBEHO BJIIMAHUC BbPXY IOKA3aTCIINTE
Ha BRHITHOTO nuinade. Crnex 40 — 50-roauiiHa Bb3pacT )KM3HEHATa BMECTHMOCT HaMa-
JIsiBA TIOpaJid HaMaJIsiBaHE Ha €JIaCTUYHOCTTA Ha Oenute ApoOOBE U MOABMKHOCTTA Ha
rpbaHMs Kolil. [Tpu sxeHUTe )KU3HEeHATa BMECTUMOCT € M0-MaJIKa B CPAaBHEHHE C MBXKETE
MopaJiv O-MaJIKUTE pa3MepH Ha MP'hIHMUS KOII U [T0-CJ1a00 pa3BUTaTa MycKynarypa. [1pu
TPEHHUPAHHU JIMIIA )KU3HEHATa BMECTUMOCT C€ TIOBUIIIABA, 0COOCHO MPH TUTYBIH, TPeOLn
" ap., Ipx KOUTO MHOTO z[06pe Ca pa3BUTHU CIIOMAraTCJIIHUTE AUXATCIIHU MYCKYJIH.
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Taoauna 1. Tabmuna va Puvapnc ,,KoedunmenTn 3a nzuncnsasane va TOXKB

Bs3pact Mmbxe Kenn
(ronuHM) Koedunment 3a TXKB Koedunument 3a TXKB
18 25,62 19,98
19 25,51 19,88
20 25,40 19,78
21 25,29 19,68
22 25,18 19,58
23 25,07 19,48
24 24,96 19,38
25 24,85 19,28
26 24,74 19,18
27 24,63 19,08
28 24,52 18,98
29 24,41 18,88
30 24,30 18,78
31 24,19 18,68
32 24,08 18,58
33 23,97 18,48
34 23,86 18,36
35 23,76 18,28
36 23,64 18,18
37 23,53 18,08
38 23,42 17,98
39 23,31 17,88
40 23,16 17,78

4 3a0aua. Mexanusvm na ouwarnemo. Qbemu u emecmumocmu Ha berume opobose.
Brusinue na paouyca na nymena na ouxamennume nomuiya bpxy 6e100poonama eeH-
munayus (eupmyanen puzuoniocuder eKcnepumenm,).

L]en: Jla ce mokaxe BIMSTHUETO, KOETO OKa3Ba M3MEHCHUETO HA TYMEHA Ha IUXaTell-
HUTE ITHTHUINA BEPXY 0o poOHNTE 00eMH U BMECTHMOCTH.

Xoo na pabomama:

1. OtBopeTe pasnen ,,Jluxarenna cucrteMa™ u n3depere 3amagara ,,MeXaHU3bM Ha
numanetro. O6eMu 1 BMECTUMOCTH Ha OennTe ApoOoBe. BimsHre Ha pajnyca Ha TyMeHa
Ha JUXaTCIIHUTE MIBTHUINA BHPXY OeonpoOHaTa BeHTHIAmms !
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2. Tlpu u3mbIHEHHE HA 3a7a4arta ClIe/BAlTe CTHIKA MO CThIKA YKa3aHHUSTA, KOUTO
ca MPEeBe/ICHN Ha OBbJITAPCKH e3UK!

3. HabnronaBaiiTe 1 KOHCTaTHpaiTe 6eI0ApOOHUTE 00EMU M BMECTUMOCTH | 3aTIHC-
BaIlIUTE CE MHEBMOTPAMU MPHU CIIOKOWHO U (hOPCUPAHO JMIIAHE TPH PAANYC HA JIyMeHA
Ha JINXaTeIHUTE MbTUIa 5 MM (¢ur. 5)!

4. TToBTOpeTe onuTa, KATO HAMAJISIBATE PaInyCca Ha TyMeHa Ha JMXATSTHUTE MbTUINA
Ha 4 MM ¥ 3 MM ¥ HaOJrOJIaBaliTe MPOMEHUTE B OEJIOAPOOHUTE 00EMH U BMECTUMOCTH
U B MHEBMOTpaMuTe! 3anuiiere CTOMHOCTUTE Ha Oe0APOOHNUTE 00EMHU U BMECTUMOCTH

(¢ur. 6)!

#llepeaanves

AKCIERHATCH &

®urypa 5. benonpooHn 06eMu ¥ BMECTUMOCTH TIPH PaJINyC Ha TpaxesTa 5 MM

Pesynmam: Hanecere B Tabnuna maHauTe 32 0e0poOHNTE 00EMH U BMECTUMOCTH
IIpU palyC HAa JyMEHA Ha JuXaTelnHuTe nbruua 5 MM, 4 MM u 3 mm! CpaBHeTe nomiy-
YEHUTE PE3y/ITaTH ¥ Bb3 OCHOBA Ha TSAX HalpaBeTe N3BOJ 32 BIUSHUETO HA FOJIEMUHATA
Ha JIyMEHa Ha JUXaTeJIHUTE IbTUILA BbPXY OenoapoOHaTa BeHTHIIANs !
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#llepeianyves

ARCIIL AT

®urypa 6. benoapoOHu 06eMH U BMECTUMOCTH TIPH paInyc Ha TpaxesTa 4 MM

H3600: BromaBane Ha IPOXOANMOCTTA Ha TUXATETHUTE IBTUIIA MOYKE J]a HACTHITN
MIpU TOTIaJIaHe Ha Yy’KJI0 TAJIO B TSAX, IPU HAKOU MATOJOTHUHU — KaTO HAIlpIMep CTEHO03a
Ha INXaTeJTHUTE bTUINA, Bb3MaJIeHNe Ha IMTaBUIIaTa UM, TPUTHCKAHETO UM OT TYMOPHHU
00pa3yBaHus WM YBEIWYCHA IIUTOBHHA JKJIe3a, CIIa3bM Ha IVIaJKara MyCKyJarypa Ha
JIUXaTeTHUTE ITBTHUINA, aJJepruyeH OTOK U Jp. Te3n HapyIIeHus: BOIAT 0 HaMalsBaHe
Ha T0Ka3aTeJINTe Ha BHITHOTO JUINIAHE.

5 3a0aua. Brusanue na unmpaniespainomo Hanaeane 8bpxy 6en1o0pobHama enmu-
nayus. [Tnesmomopaxkc (supmyanen gusuonozuden ekcnepumennt)

Len: Jla ce moxaxke posisita Ha HHTPAIUIEBPAITHOTO HAJISITAHE B MEXaHM3Ma Ha BIMII-
BAaHCTO U U3AUIIIBAHETO.

Xoo na pabomama:

1. 30epere 3a1auara ,,BiausiHre Ha MHTPAIIEBPAIHOTO HAJIATaHE BBPXY 0€10apo0-
Hata BeHTHianus. [IneBmMoropakc™! Ilpu u3nbiaHeHne HA 3aa4aTa ciIeaBaiiTe CThIIKa
IO CThIIKA YKa3aHMATA, IPEBEICHU Ha OBITAapCKU e3UK!
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2. HaGmronaBaiiTe quxareJHUTE ABMKEHUS U 0ObpHETE BHUMAaHHME HA rOJIEMUHATA
Ha OenuTe ApoOOBE M 3amucBaliaTa ce nuesmorpama (dur. 7)!

®urypa 7. IIlueBMorpama npeju HacThIIBaHE HA THEBMOTOPAKC

3. OTBOpeTe KIIammaHa 3a ch31aBaHe Ha THEBMOTOPAKC, I0KaTo OesnTe APOOOBE OCH-
miecTBsiBar jBwkeHus! HaOmonaBaiiTe mpomsiHaTa, KOSTO HACTHIIBA B TOJIEMUHATA Ha
Oenmute npoOoBe u B mHeBMorpamara (¢ur. 8)!

Pesynmam: Hapucysaiite popmara u rojieMuHara Ha OeJiuTe IpoOOBE U ITHEBMO-
TpaMHTE IIPEIU U CIell HACThIIBaHE Ha MHEeBMOTOpakc! Hampasere u3Bo/ 3a BIUSHUETO
Ha MHTPAIUICBPAIHOTO HAJsITaHe BbpPXy OenoppoOHarta BeHTwiaius! /1o kakBo BOIU
HapyIIaBaHETO Ha XePMETHYHOCTTA Ha IPhIHUS KOIII?

U3600: VIHTparuieBpaIHOTO HaJsiTaHE OCUTYPsiBa Pa3rbBaHETO HA OenuTe IpoOoBe
Y IUTBTHOTO UM TIPWJISITAHE KbM CTCHHUTE HAa TPhJAHUS KOIII, KaTO CJE/BAT JIBUKCHUSATA
Ha TPBJIHUS KOIII [0 BPEME Ha JHIIAHE.

[Tpu HaBnM3aHe HA BH3AYX B IUIEBpaJHATA KYXHHA NIPU TPaBMa, 3200 SIBAHUS U JIP.
HMHTPAIUIEBPAIHOTO HAJISITAHE Ce M3paBHsBA ¢ aTMOc(epHOTO. ToBa ChCcTOSIHUE Ce HapHya
MHEeBMOTOpakc. HapyiiaBaneTo Ha XepMETUYHOCTTA HA IJICBpaIHATA KyXUHA BOIU JI0
CBUBaHE Ha OEIUTE JPOOOBE KbM XUIIYCUTE UM.
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®urypa 8. [TneBMoTopakc

6 3a0aua. Bausnue na copghaxmanma evpxy 6e100pooHama eHmuayUs (6UpniyaieH
Quszuonocuuen ekcnepumenm)

Len: lla ce mokaxe eheKThT, KOUTO OKa3Ba ChpdaKkTaHTa BEPXy OemompoOHaTa
BEHTHJIALIU.

Xoo na pabomama:

1. Us6epere 3anadara ,,Bnustane Ha chpdakTanTa BEpXY OenoapoOHara BeHTrmaus !
[Ipu n3mrbIHEHKE Ha 331a4aTa ceJBalTe CThIIKA 0 CTHIIKA yKa3aHUATA, IPEBEICHU Ha
OBATapCKH e3UK!

2. Ilpocnenere auxaTeaTHUTE IBMXKEHHS M HAOJIOqaBaliTe 3amcBaliaTa ce mHeBMO-
rpama! KoHcTarupaiite u 3amuiiere CTOMHOCTTa Ha AUXATEIHUS 00eM, 6e3 1a mprudaBsaTe
cppdaxrant!

3. [loBTOpere ommra, KaTo AoOaBuTe eqHa n03a chphakrant! KoHcrarupaiite mpo-
MEHHTE B JUXaTeJIHUs 00eM U B mHeBMorpamara (¢ur. 9)!

4. IlocreneHHo yBemM4aBaiTe TO3UTE Ha ChP(aAKTaHTa J]a U3YEPIIBAHETO MY U BCEKU
BT OTYUTANTE TPOMEHHUTE B IUXATEIHUS 00eM U B THeBorpamara (¢ur. 10)!
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l.'.'}'pl[ralﬁuut } ‘

CyphakTant ‘

®urypa 10. Briusiaue Ha chpdakranTa BbpXy 0enoapoOHaTa BEHTHIIAIUS
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Pezynmam: Hanecere noiydyeHUTe NaHHM 3a AuxareaHust ooem B Tabmuua!l Cpas-
HETe NOJIY4YeHHUTE JaHHM 3a AUXaTeJIHUS 00eM M HampaBeTe M3BOJ 3a BIMSIHHMETO Ha
chpdakTanTa BepXy OemonpoOHaTa BEHTHIIAINS!

H3600: HamaneHnata npoyKius Ha cbpQaKkTaHTa BOJIH JI0 HapylIaBaHEe HA CTAOMJI-
HOCTTA Ha ajJBeoslapHaTa MOBbPXHOCT U CJIETIBAHE Ha aJIBEOJINTE IIPU U3UILIBAHE, KOETO
ce OTpa3siBa HEraTUBHO BHPXY OeslopoOHaTa BEHTHIIALNS — HaMaJIsiBaHe Ha CIOCOOHOC-
TTa Ha OenuTe APOOOBE 10 BpEMeE Ha OCBILECTBABAHE Ha ITpoleca ,,sauiiBane . Jlepuunt
B CHHTE€3aTa Ha chp(akTaHTa ce NMPEAN3BUKBA OT peauna (HakTopH, KaTo HalpUMep
HUKOTHH, aJIKOXOJI, paguanusi, BUPYCHU HH(PEKIMK Ha Oenure Apo0oBe, HapyIlIeH!s B
OenonpoOHaTa MUKPOIIMPKYIIAIUS U JP.

Cnemaure n3toununm — nedatau (Jdumutpos et el., 1995; ITuprosa et al., 1990) u
eJIEKTPOHHU*?), ca M3MOJ3BaHH NPH pa3padoTKara Ha MpeACTaBeHaTa METOAUYHA pa3-
paboTka.

CxozeH Moels M TEXHOJIOrus Ha oOydeHue ce Ipuiiara u Ipu ocTaHajIuTe jabo-
PaTopHM YHPaXXHEHHs OT JUCLUILUIMHATA, KaTO AMJAKTUYEeCKaTa LeJl Ha BUPTyaJIHUTE
€KCIIEpUMEHTH € WJIM YCBOSIBAaHE Ha HOBU 3HAHUSA U YMEHUS, WIH 3abJ100YaBaHe U
paslIpsBaHe Ha YCBOGHUTE BeUe TAKMBA Ype3 MU3IIBIHEHUTE MPEeAN TIX KIaCHUYECKH
3aJa4M ¥ OIIUTHH [TOCTAHOBKH.

B kpas Ha cemecTbpa, cie] NPUKIIOYBaHE Ha 00yUEHHETO B JJAOOPAaTOPHUTE yIpaK-
HEHMS, C MIOMOILTA HA aHKETHUS MeTOox O€ M3CIIEeBAHO OTHOLICHUETO Ha CTYACHTUTE
OT U3CJIEABAHUTE CIECLHAJIHOCTH KbM H3IOI3BAHUTE BUPTYaJIHU €KCIIEPUMEHTH OT
KOMITIOThpHATa Mporpama ,,Buptyanna ¢pu3nonorus™ u Ipyrute pecypcu OT UHTEPHET
W3TOYHUIIH.

Koncrarupanure pesyiTary o JBa OT BbIIPOCUTE B aHKETHATa KapTa, a UMEHHO
IIBPBH ¥ JIECETH, Ca TPEJACTABEHU Ha CIIeHUTE quarpamu (Berpoc 1 — dur. 11 — 13,
Bbrpoc 10 — ¢ur. 14 — 16) (ITPUJIOXKEHUE).

AHanu3bT Ha pe3yiaTaTUTE Ha JBaTa BbIPOCA OT AaHKETHUTE KAapTHU 332 BCUUKUTE
CHEIMATHOCTH M0 HEABYCMHUCIICH HAYMH MOKa3Ba, Ye CTYyJACHTUTE UMaT SICHO U3Pa3eHO
MOJIOKUTEITHO OTHOLICHUE KbM MPHIIOKEHUTE B Ta00PaTOPHUTE YITPAKHEHUS BUPTYaJl-
HU EKCIIEPUMEHTH OT KOMITIOTBbpHATA IporpamMa ,,Bupryanna Gpu3Honorus u oT Apyru
MHTEPHET U3TOYHMLIH.

[IpeoGianaBaiioTo MHEHHE IPH OTTOBOPA Ha JIECETH BBIIPOC OT aHKETHATa Kapra €
Ha CTpaHaTa Ha ChbUCTAHUETO MEXKY OIMUTHU IOCTAHOBKHU C J1a0OPATOPHU KUBOTHU U
BHPTYaJTHU €KCIIEPUMEHTH, KOETO BCHIITHOCT € ONTHUMAJTHHST BapHAHT, YIOBIETBOPSIBAIILL
LEJIUTE Ha 00YYEHHUETO Ha JIAOOPATOPHUTE YIIPAKHEHUS 10 UCIUIUTNHATA ,,Du3nonorus
Ha KUBOTHUTE U YOBEKa™.
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3akJiloueHue U U3BOAU

Ha ocHoBaTa Ha HaOIIONEHUETO U EMITMPUIHUTE TAHHHU OT ITPOBEICHOTO M3CIICABAHE
MOTaT Ja ObJIaT HapaBEHU CIETHUTE KOHCTATAIluu U n3Boau: (1) Hanwie ca moBUIIeH
HHTEpeC, )KeIaHue ¥ MOTHBAIIUS Y BCEKU CTYJCHT 32 U3II'bIIHEHUE HA YUYSEOHUTE 3a/1a4n
C IIeJT TIOCTUTaHe Ha YUEOHHTE IeNM Ha JabopaTopHHUTE yIpakHeHUs; (2) HabmomaBa
ce cTpeMex y o0yyaBaHUTE KbM ObP30 M YCIEIIHO U3IIBIHCHUE HAa KIACUYECKUTE U
BUPTYaJTHUTE NPAKTUYECKHU 3a][a4d B JIAOOPATOPHUTE YIPaKHEHUS 10 JUCIHIIINHATA
,,DU3HONIOT Y HA YKMBOTHHUTE U YOBEKA“, OIPEAMETEH C YCIICIIHO MOCTUTHATUTE YIeOHU
nenw; (3) MpUIoKESHUETO Ha BUPTYATHUTE MOJICITU U CKCIIEPUMEHTH KaTo JUJAKTHUECKO
CPEeICTBO 3a 00yueHHe M Ha MHTEPAKTUBHUTE METOIN Ha OOy4YeHHE UMaT peInIia mpe-
JIUMCTBA B CpaBHEHHUE C TPAJAMIIMOHHHUTE, 2 UMEHHO: (2) Bb3MOXKHOCT 3a MOBTOPCHHE
Y MHOTOKPATHO MPHUJIOKEHHUE HA BUPTYATHUTE MOJICTH U EKCIISPUMEHTH 32 Pa3JiuKa OT
CTaHIAPTHHUS CKCIIEPUMEHT, KOWUTO MOXE Jla C€ pealn3upa caMmo BETHBX; (0) HEBbH3-
MOKHOCT 3a MPOBAJISTHE WK HECIOIYWINBOCT Ha €KCIIEPUMEHTA, KAKBAaTO Y€CTO IIbTU
CBHINECTBYBA MIPH PEATTHO TPOBEXKIAHS; (B) BB3MOXKHOCT 3a ITPOMSHA Ha YCIOBUATA U
(hakTOpHUTE NPU BUPTYATHUTE EKCIICPUMEHTH 3a pa3jiiKa OT PEaHO MPOBEXKAaHuTe; (T)
JUIICa Ha OTPaHUYCHUs, KaTO BPEME U MSCTO Ha MPOBEKIAHE HA CKCIIEPHMEHTA, KaK-
BHTO Ca HAJIMIIE TP TE3H B PEAITHO MPOBEXKIAHUTE; (/1) BB3MOKHOCT 32 KOMYHHKAIIHS,
JIUCKYCHs M OOMsIHA Ha MHECHHSI MKy MPEIoaBaTesl — CTYACHT, CTYACHT — CTYJACHT
B XOJla Ha M3ITHIIHEHUE HA MTOCTABCHHUTE 3a/1a4d, KOETO € YCIIOBUE U MPEIOCTaBKa 3a
pa3bupaHe U OCMHCISTHE Ha N3ydaBaHUTE (PM3HOIIOTHYHH TIPOIECH U SBJICHUS U JIP.

[IpennoxkeHusiTa B HACTOSIIOTO U3CIICABAHE CE OTHACST J0 MHTEIpUpaHe Ha HHDOP-
MAaIMOHHO-KOMIIOTHPHUTE TEXHOJIOTUH B TPAIUIIMOHHATA yueOHa cpe/ia 3a TOCTUTaHe Ha
I'bBKABOCT, pPa3uyIiBaHe Ha MOJIEJIa, IA0I0OHA 1 CTHJIA Ha IPENOIaBaHe C OIIe ] [TOCTUTaHE
Ha UHTEPECHO, aTPAKTHUBHO U €)EKTUBHO O0yUYCHHE Ha CTYICHTHTE NIS/Iar03H U EKOJIO3H B
nabopaTopHHTE YITPAKHEHHUS TI0 JUCIUTUITHHATA ,,DU3N0I0THs HA YKUBOTHUTE U YOBEKA .

Ha ocHoBaTa Ha HarpaBeHHWTE KOHCTATAllMKA U U3BOAM OWM MOIJIO Jia Ce Mpe/oiara
Y 0YaKBa, 4e MPUIOKEHUETO HA MIPECTABCHUTE BUPTYaTHH TUJIAKTUICCKU CPEICTBA B
ChUeTaHNe C MHTEPAKTHBHH METOH Ha 00yUEHHeE IIIe CITOCOOCTBA 32 yChBBPIIIEHCTBAHE
Ha O0YYEHHETO M MPENOJaBaHETO B MOCOKA MIOCTUTAHE HA MO-BUCOKU YYCOHU Pe3yii-
TaT. B TO31 CMUCHI POIBIKEHNE HAa N3CIIEIBAHETO IIIe THPCHM B MTOCOKA JOKa3BaHE
Ha ¢()eKTUBHOCTTA HA MPHJIOKEHUE Ha HHPOPMAIMOHHUTE KOMITIOTHPHH PECYPCH U
WHTEPAKTHBHU METOAM Ha 00yYeHHE 3a Bb3IpHEMaHe, pa3OupaHe U OCMUCIISHE Ha
y4e0HOTO ChABPKAHUE 10 TUCIUILINHATA ,,{DU3NOTIOTHS Ha )KUBOTHUTE M YOBEKa™ B
X0JIa Ha JTA0OpaTOPHHUTE YIPAKHEHHUSL.

Baarogapuocrt. [IpeacrtaBeHOTO U3ClIeIBaHE € OCHIIECTBEHO ¢ (PMHAHCOBATA TIOJI-

kpena Ha Qoux ,,Hayunu uzcnenBanus kM LllymeHckus yHUBepCUTET ,,Enmuckon
Koncrantun IIpecmaBcku’ mo mpoekt Ne PJ[-08-213/10. 03. 2014 r.
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TTPUJIOXKEHUE: U3Baaka oT aHKETHOTO MPOyUBaHE

Kaxeo e Bauiemo muenue, 0MHOCHO NPUTONHCEHUEMO HA KOMRIOMbPHAMA NPO2pamd
,, Bupmyanna ¢usuonoeusn** 6 uacoseme no ®XK4:

(a) momoxkuTenHo; (0) MO-CKOPO MOJIMKHUTEITHO; (B) OTPHIIATENHO; (T') TI0-CKOPO OT-
punarenHo; (1) He Mora Jia peleHs; (€) Ipyro MHeHue

Ekonorusa n onasBaHe Ha OKoJfiHaTa cpega
dur.11

Feorpacusa n Guonorus
dur.12

Buonorusa n xsumma n buonorua n dunsnka
dur.13
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Kax npeonouumame da ce pabomu na nabopamopHume ynpasiCHeHus no OUCYUNIU-
nama OXKY:

(a) camo ¢ mabopaTopHU )KUBOTHH; (0) camMo ¢ KOMIIOTbpHATA Iporpama ,,Bupryanna
¢usnonorus; (B) ¢ mabopatopHH )KMUBOTHH U ¢ KOMITIOTbpPHATA ITporpama ,,Bupryanna

¢dusnonorus‘.
3,92%

Ekonorusa n onasBaHe Ha oKoJiHaTa cpeaa
dwur.14

Feorpacusa n 6uonorus
dur.15

Buonorusa n xumma u buonorusa u cousuka
dur.16
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VIRTUAL EXPERIMENTS IN THE LABORATORY EXERCISES IN
THE SUBJECT “PHYSIOLOGY OF ANIMALS AND HUMANS”

Abstract. In this paper we advocate for the combination of real experiments with
virtual ones in the teaching laboratory of physiology of animals and humans. We describe
our experience in this direction with the prospective teachers of natural sciences, trained at
the University of Shumen, Bulgaria. The advantage of such teaching practice is presented
in detail. Some examples are given. Students’ attitudes to this new for our conditions
practice are indicated. Our conclusion is that the introduction of virtual experiments in
the subject in question increases the efficacy of the teaching process.
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